HA TINHKA
Y My m un i

X n M n A4



97. X,aBOMN T PUNK XOCCAMAP U v
98, VIMEPT TABTTA ;) ceiiiiiiieieiie e

X1V 606. TFanorcHnap

99. lanoreHNapHWHI YMyMUA XapaKTepUCTHKACHK.
100. TabMaTAQ TANMOTEHITAP ooieeriieerireerere e sereesese e sese e ese s ssse s enes
101. TanoreHNapHUHT PUINK XOCCANAP U euevrrreeeiririeriirereereeeieeeeas
102. TanoreHNapHUHT XUMUABUA X OCCANAP M covieeverierirereireriieiereieeieens
103. TanoreHNapHUHr OIMUULLN  BA UL NATUMNLIL M.
104. lanoreHnapHUHr BOAOPOA 6wnaH ~ocun KuaraH 6upukmanapw

10'». [anoreHNapHUHT KUCAOPOAAN GUPUKMANAPU covececerceieeericienes
100. OkcuAnaHWH- "aTapuanil pcakumanapu TeHrnamanapuwil  Ty-

XV 606. Kwucnopog rpynnacu

107. Kwucnopog rpynnaeHnHAr yMyMuWiA xapakTepucTHKacu

KUV C T O P O L ittt

108. TabuatgarH kucnopoh. KWCAOPOAHWHT ONMMULIKM Na Xoccanapm

109, O 30 H oot e

110. Okcupnap Ba YNAPHUNT TUAPATAAPU oo

n 111. BOAOPOS MEPOKCULL  overiiiiciiiieiiieesiie i sr s s
V0 MTUHTYTY DT ettt s

112. Tabuatga OATUHIYTYpT. ONTUHTYTYPTHHHT OAUMULIN

J13. ONTUMHTYTYPTHHHI Xoccanapy Ba MWW NATUANLW W .o
114. Bopopoacynbup
315. Metann cynbduanap
116. CynbuT aHrmapug Ba CynbhuUT KucnoTa e
117. Tuocynbdar (TMNOCYAbMUT) KU CAO T ciuieuerirerereereieecneesierineneans
118. CynbMaT @HTUAPUA 7 oo .
119. CYNBMAT KM CIO T uuiiiciiieiieneeseee e es e st ee s seneeeas
120. TTMPOCYNBMAT KM CITO T ueeereueeeierererereeeiereaesesesesesesesesesesesesesesesesesesesesesenas
121. CaHoatAa CynbdaT KUCAOTA O MMM L .o sesenns
122. MepcynbtaT Kucnorta
123. KaTtanus
124. OATWHIYTYPTHHHI TanoreHnap 6wnaH YHWA UHANW  GHPUKMa-

NAPH . 0 o L s
CeMCH TPY MM AUNMC U i
TS (F"HM M FWILIYD s e
XVI 0oO. NMuu IpywmmH
in, JIMH rI'pyimaciM.... yM W/ mpakTepHcTuKkach . . . . . .
L I PSSP
V/  LLH i e mu oTnWWKM Ba Xxoccanapu

' avyy'me
/1 e LHll 1.2 i

337
338

343
344
345
347
351
354
361

369

374
375

375
377
379
382
386
386
387
390
392
394
396
398
399
403
404
410
411

416
416

416

419

420

425



130. AMMWAKHWHI Ba aMMOHWIA TyY3NapHWHT WwWwAaTUaAMWKM . . . . 427
131, AMMUBKHUHT ONTAH UL M oo sss s e 429
132. TUAPasUH. ABUL KU CIO T cooirieiiieieiieeieiereeiereiesseeseseseieberesesereisssaesene esees 434

133. A30T okcupnapwu
134 HUTPUT KN CNOTa . oeunene
FIN). HUTPAT KM CITO T ittt sttt ten e
11, CaHoaTAa HMUTpaT Kucnota O v W ...
137. Murpat kucnota Ty3napwu

I3H A30THUHT TabMaTAA AN MAH M LU M et s

D OT B0 P L ittt Shes £t eb bbb bt b
139 Tlabuatga doctop. POCHOPHUHT ONUHMLIKM Ba Xoccanapu . . . 449
140. & .x'opHunr Bogopos 6unaH Ba ranoreHnap 6unaH ~oCUA™HAN-

IUM B U P UK MBITAP M ettt st e saen st esnbens
141. dochopHUMr OKCMANapU Ba KuUcnoTanapwm...
142 MuHepan yruTnap

\\IE OnM Vi s*u»l|  ipyillMCH
Il Yijh'|h>i rpyiinaciuiiuir ymymnin xapakTepucTHKacu

NT BT [P0 0 s
M7, 1rtti AN [Y TR P O/ oottt

IIM  ¥Yrnepog nanotionunacu

11) Aan»|6y||«

Lill ¥Yrk X)QUHr xumnasnii xoccanapn. KapOuanap ...

| | Kap6oHaT aHrugpua Ba KapboHaT KMcnorTa..

1V’ Yrnepog (M)-oKCcHA

| .t Yr.WPOAHWHI ONTUHIYrypT 6unaH Ba a3oT 6unaH XPCHA  uun-

| hi 6upukmanapm
n I>1 TFepmoxumwus
| ... TIPUAMM HAa YWILWT TYPAAPU . . . 7 e e seeeas 491

). FancnMoH c*unnT

I'l . TabuaTtga yrnepsgHvWHr anaHvwm...

OPFaHUK BHPHKMAMAP it sennies
I'*M OpraHuk 6UpUKManapHUur ymymuin xapakTepucTHKacu . . . . 500
1,7) N. M. ByTnepoB Ba YHWHT XUMWUSBUIA Ty3unuw Hasapusicu . 502
110 OpraHuk 6HPHKManap KnaccuuKaLMACUHUHT acocnapu . . . 505
1111, TYVIHHIAN YTAEBOAOPOAAP  + . coerererereeeeresieseseseeesesieee e seneenene 510
W' TyiAnHMaran yrineBOAOPOAMAP]  woceverirririersiresieisesisesiessesssssssesssessssssns sesees 514
163 LimMknHK yrnesogopopnap
161. YrnenofopoanapHUHI ranoreHnn ~ocunanapu 521
105. Cnuptnap, 6owkava alkTraHga, ankoronnap 523




97. XaHOHU T MU3NK XOCCAMAP M v e 337
8. VTHEPT TABJ18;> ittt seea 338

X1V 606. Tranorennap

99. TanoreHNapHWHr yMyMWUin XxapaKTepUCTHKacu

100. TabMATAQ TANOTEHITAP ceverrirerieeieesereiseseseteese et ee et sesees
101. TanoreHNapHUHT MU3NK XOCCANAPU .ouvereierereireiriirereenereinineneens
102. TanoreHNapHUHT XUMMUABUIA X O CCAMAP M v sereees
J03. T[anoreHNapHWHr ONUHULIN  BA ML NATUNLIL W .ot 351
104. TanoreHnapHWHr BOAOPOA GwnaH ~ocwun KunraH 6Gupukmanapum . 354
10'). TanoreHNapHWHT KHENOPOAAM GUPUKMANAPU oo e 361
10C. OKcuAnaHWH- uairapHAvW pcakumuanapu TeHrnamanapwin  Ty-

BHU L bbb i 3C9

XV 606. Kucnopog rpyHnacu
107. Kwucnopog rpynuacuUHWHI YMyMWUiA xapakTcpuctukacm . . . . ....374
NG o2 o T« 0 I 4 SO OO U PRSP 375

108. TabuatgarH kucnopog. KHCAOPOAHWHT ONMHUWMK na xoccanapun 375
109. O 30H
MO. OKcHAnap Ba YNapHWUHT ruppatnapu
S 111. BOAOPOL MEPOKCUL oottt sttt sttt e

VT O NTUHTY TYPT et e socminaeniesasesnan

112. Tabuatga ONTUHIYrypT. ONTUHTYTYPTHHHI OAUHUWKA . . . . 386
113. ONTUHIYrypTHHHT XOccanapy Ba MWW AATUANLIU M . e 387
114, BOLOPOL CY MTb M M [l ot sesesseiss s 390
115. METaNM CYMBMUANAD oot e 392
116. CynbunT aHrugpua Ba CynbuUT kmucnota . . 7 . . . . . . 394
117. Twocynbat (runocynbuTt) Kmucnota
118. CynbMaT aHTUAPUA T oot e

119, CYNBBAT KM CITOT@ evereeieeiaiiieiiieisisieestetstesstssessseessesssases esssssesssesssssesssesass senes
120. TIMPOCYNBMAT KM CITO T@ ueeciieeieierieineseeseiesiesssa e s seens ceses
121. CaHoatfa CYNbMAT KUCAOTA O ST ML coooeienieeriereeieenesesere e eseseresenenas
122. MepcynbaT Kucnorta..
123. Katanus
124. ONTUHTYTYPTHHHI ranoreHnap 6unaH yH'MA UHAMMNH  Bupukma-

napu . 416
CENCU TPYMH @UJIIC o 416
2> (rum hi rivityp ., B . B o - . 416
VVI 000. Nuu ipyiHiuiH
194. NIvH rpynna...... >o'. "' KAPaKTIPHCTHKACH o 419
4/ Nn, . ,
‘'m | BH o
I'H  NyuHny,

Fol TIMVILLLT IVETIEP N e e e 425



130. AMMWAKHWHI Ba aMMOHWIA TY3NapHWHT uWwWnaTUAMWKM . . . . 427
131, AMMUKHUHT OSTUH UL M oottt 429
132. I'mgpasvH. A3ug Kucnorta
133. As30T okcupanapm
134. HuTpuT KMcnoTa
135, HUTPAT KU CITO T @ ceeeeiirieiiiesieiiieeee sttt eb et sn e es e
130. CaHoaTfa HWTpaT KUCn0Ta 0 /1K W
137. HwuTpaT Kucnota Ty3napu

138 A30THHHr TabuaTga ainaHuw un

DO CHDOP L e nees
11» TIn6Hatan docdop. POCHOPHUHT ONMHUWKM Ba xoccanapu . . . 449
140. dochopHUHT BOAOPOA OGunaH Ba ranoreHnap 6wnaH “ocun”™wun-

LI BUPUKMAMAP M ceiiiiieieieieieieie ettt ettt eb bbb bbb es s enas
141. ®ochopHUHT OKcmanapu Ba
142 MuHepan yrutnap

MUIN LUK TPYNMIA TACKU ittt seaas
Il MWHH,HNK
N1 1sluml
I MH

W'nNonO  Vi'Mpny ipyiUIttCH
I H  ¥Yrnepos rpyvwHacMHHHT yMyMWUiA XapaKTepUCTHKAacCHU.
VI TUP O L s !

117, THOMUTAA "YINIEPOL  coeeereeeeieiieieteie et seseb sttt s

IIM  ¥Yrnepog annoTpONHACH
119. JT/(COPOLMNM oo e e s bbbt 473

™>n Yrnt|)ogHHHT Xumussuii xoccanapw. Kap6Hanap . . . . . . 477__

| «I Kap6oHar aHrugpug Ba KapboHaT KMcnoTa...

I1'V Yrnepog (N)-okcHA

|:.3  YrAMPOAHWHT ONTWMHTYrypT 6unaH Ba a3oT 6wunaH "ocun Lun-

I hi Bupukmanapu

n 154. Tepmoxumus

I ,. P2unrm Ba ywwr Ttypnapy . .. 1

IM1. Ta3cumoH é”unru

157. Tabwatpa yrnepagHWHr annaHuwm

OpraHuk 6HpPHKManap

[=.m  (VriiiHK 6MpHKManapHUHIr ymyMmuii xapakTepucTHkacu . . . . 500
1.1, A M. ByTnepoB Ba YHWHT XUMWUSBUIA Ty3unuw Hasapusicu . 502
10 O,>r'aHnK GHPHKManap KnaccuuKauuACUHUHT acocnapu . . . 505
HW. T[pludrad yrnesogopognap

hi'.” TyllwmarnH yrnesogopognapd
163 Lwuknuk yrnesogopognap
161. ¥YrnenofopognapHWHI ranoreHnu ~ocunanapmu
105. Cnuptnap, 6ow”ava alitraHga, ankoronnap

WWNOrbita.Uzi



97. X,@aBOHH T (U3UK XOCCAMAP M ettt
8. VIMEPT TA3BJIA;> oottt
X1V 606. ranorexnap
99. [anoreHNapHUHT YMyMUA XapaKTePUCTUKACH ccoreecerrecercicecnenes
100. TabMaTAQ TANMOTEHIIAP coouieeriieerireerere e sesereesese s e ese s sese s enes
101. [anoreHNapHUHT MUNK XOCCANAP M cocvrererieeeeieeiireeeeinesenereeen s ,
102. TanoreHNapHUHT XUMUABUA XOCCAMAP W ovvrreeeririreeeiineieeseeeieeneeas
103. TanoreHNapHUHI ONUHULIN  Ba UL NATUNNLIL M .o
104. TanoreHnapHWHr BOAOPOA 6GunaH ~ocun KWnraH GupuKmanapwu
10). TanoreHNapHWHT KNACMOPOA.™ OGUPUKMANAPM coovvreeeereerririereieisieiies
100. OkcufnaHuw- ~NUTapunHLL peakuuanapy Teurnamanapliw  Ty-
B H LLL et bbb s

JW 606. Kwucnopog rpyHnacu

107

. KWCnopo4 rpynHaeHHHNT YMyMWii  XapaKTCPHCTUKACH

KM CMOP O [ o

108.
109.
110.
n 111.

\'Y ° atuH

XV1

112.
113.
114.
115.
116.
117.
318.
119.
120.
121.
122.
123.
124.

napwu
CeneH

TabuatparH kucnopof. KHCNOPOAHWHT ONMHULWIK Ba Xoccanapu
O30H

TY T Y PT ettt e
Tabuatga ONTUHIYTYpT. OATUHTYTYPTHHHT ONAVHULLN
ONTUHTYTYPTHHHT XOCCanapy Ba MW AATUANLU M .o
Bopopoacynbug
MeTtann cynbthmanap
Cynb@uT aHrmapug Ba CYNbUT KMCAOTA . . ' e
Tuocynbdat (TMNOCYABHUT) KU CAO T coeeriririrereercieescreeenerinireans
CynbMaT aHTUAPUA T ittt
CYNBAAT KM CITO T @ iuiririirirereririeriseesiseseseseseseseseseseseseseseseseesesesesesesesesenens
TTAPOCYIBAAT KM CIMOT@ cueierieiiiieieimieeiersiseier e snsenn
CaHoatga CYNbMaT KUCNAOTA OV LU .o
TTEPCYNBMAT KM C O T coovieiieeereirereieesiseeier e ssseise s
KaTtanwuns

TPY M MUHAC M it sttt

IM (T MM hi FIVIIYP s e .
O4O. NuH ipyilHMIH

\ | .1 TPYLIWCHHIIH YMYMHIT KApsiKTepUCTUXacu

IvV/.

ITM JIHUHIIML e

.............. Hill 1 w

337
338

343
344
345
347
351
354
361

369

374
375
375
377

379
382

386
386
387
390
392
394
396
398
399
403
404
410
411

416
416

416

41")
420



130. AMMWAKHWHI Ba aMMOHWIA TY3NapHWHT WwWAaTUAMWKN . . . . 427
131, AMMUAKHUHT OJTUH VLU M et 429
132. TuApasuH. A3UL KU C O T & et ssenes sennas 434

133. A30T okcupgnapu
134. HuTpUT KucnorTa...
131> HUTPAT KU CITO T @ eieriiiieieereeiene st ses e et bbb
130. CaHoatfa HUTpaT KWC/oTa 0 N U W
137. HuTpat Kucnota Ty3napwu
I3H [30THUHT TabMaTAQ @M MAH UL M .o e

D 0 C 0P ) et e
139 Inbuatga (ochop. POCHOPHUHT ONMHUWKM Ba Xxoccanapu . . . 449
110. &> copwwr Bogopos 6wunaH Ba ranoreHnap 6wunaH \ocun “un-

lw 6upukmanapun
11l ®OooJlOpUHHT oKcugnapu Ba KucnoTanapu.
M2 MuwuHepan yrutnap

111 S bbbt b et ene taeaes
ni
11

I VII JWIM Vin*pny  ipynuacH

IH  YMepoa rpyMMacMHWHT yMyMWUiAi XapaKTepUCTHKAcW.. "
VIEMKPO L s LT
LU, TUHOMATAA 'Y TATEP O [ i s

IIM  ¥Yrnepog annorjonHacu
I T»OpneopbuHs
IM)  ¥Yrnepo iiiiuir xumuasuic xoccanapn. KapOULNAP ..ciiiiier vven veene
|,il  Kap6oHaT aHrugpug Ba kapboHaT KucnorTa..
Yrnepog (N)-okcHp
| .1 ¥Yrampogwwir onTMHTYrypT 6unaH Ba a3oT 6wunaH "ocun  umn-
mhi 6upuKManapm
n IM  Tepmoxumwusa...
| .. Tpunrm Ha YHWHT Typnapu
Kill. TascnmoH é*HAru
I>7. Tabuatpa YrnepagHWHr ainaHuwm

OPTFAHUK B HPHKMAMAP coriiiiierieneieinins ers coreressieinssss st sessssesesssseees sesene
1V' OpraHunk 6UpUKManapHUHT yMyMUii XapakTepucTHKacu . . . . 500
| > O. M. ByTnepoB Ba YHWHI XWMUSBWUI Ty3unuw Hasapuacu . 502
H/). O,» gMHK 6upuKManap KnaccuukauuMacUHUHT acocnapu . . . 505
M. TylMWHaH YTAEBOJOPOAAP civeiieirieiriis sreieieieieiertie st bereser e 510
I<SY. TPIIHAMAraH YrneBOLOPOMAMAP]  «eoveeeerireririerieesiesessessseseesesesesssesesesens senes 514
K.3 LHKNHK yrnesogopoanap
161. YrnenofopoAnapHUHI ranoreHnn ~ocunanspu
165. CnHpTtnap, 6ow™ava aliTraHga, ankoronnap 523




166. Opguii athmpnap 526
167, ANBLETULIAD oottt sea . 526
108, K ETOMITAP ceiiieeieiiieeeie ittt ettt bbbt 528
169. KaPOOH KM CIOTAMAP coeeieieiuieteeireirireersiseseseesssesesesesessssesese s s . 529
170. YTNEBOANAP . oottt s 532
171. AMuHNap. AMWHOKMCNOTANAP Ba OKCUAMTAP coooeiiiiniiieeieneaiens 535
538
172. TabuaTpaa KpeMHuiA. KpeMHUAHHHT ONMHMLWK Ba Xoccanapu . 538
173. KpeMHUWWWHr BOAOpog 6unaH Ba ranoreHnap 6unaH xocwn
AUATAH BUPUKMEBNAPY oottt bbb 541
174. CwnukaT aHrugpug, 6Gow”ava aiTraHga, ~ymTtynpoy . . . . 542
175. Cunukat kKucnotanap Ba YNAPHUHT TY3NAPU oo 544
176, LLUMIIA o 547
377. KepaMUKa ..o TR P 551
L78. LL B IM B H T oottt bbb 552
179. KpeMHWIA OPraHUK GUPUKMANAP coorrrrerreresinreeesessesennns L B55
K O M1 O M [l 1B P ittt ettt 557
180. MoppganapHUHT KPUCTannouf Ba KOMNOUA "ONATU e 557
181. [HCMEPC CUCTEMAAP coverereriecrireeerieerirerereeeriee s svereisrereisressssnesane e . 558
182. Konnoung 3appayvanapHuHT TAP KU O M i 563
183. Konnoung apuTmanapHUHT >N0CWT LUANH UL W e 563
184. Konnowg 3puTManapHUHT GaPLAPOPIHTH .o 565
185, KOATYIALMA oottt 567
186. Jlmodun Ba nuodo6 Konnompanap S N 569
187. Maumknap xocun O6/MMWKM . . . . .\ 571
XVIIl 606. MeTannapHHHI yMymMuii Xxoccanapu
188. MeTannapnuHr UMK xoccanapwu.. 574
189. MeTannapwwr XUMUABUA  XOCCAMAP M coorverrrererererirerisesesisesiseeesseennenns 578
190. TanbBAHUK 3NMEMEHTIIAD cocooererieeirieie ettt 581
191. TanbBaHWK 3nemeHTnapAa TOK \ocun GynHW Mexauuamu. Ale-
TaNNAPHUHT 3NEKTPOS MOTEHUMAMIAPH  oiiieeeiiiieie ettt 584
192. MeTannap KOPPOIHACU .o e ettt 590
193. PypanapfiaH MeTannap @XpPaThO ..o 597
194, ICKTIXITHB  ovveeieeceee et cte ettt e et e e e 600
195. ONEKTPONN3 AOUY HMAP M cooiiiiienccreeie e 605
196. KOTUILLMABIIAP. ... eveeeereieiieeeasiieeeniiieessteeeasieeeesnbeeeseneeeeseaeeas 609
197. Myl ga T03a METAMIAP OJTULL it 619
XI1X 606. JanpHH CUCTEMAUMHI GUMPYHYM rpyymrach
MTEOPUN METANMAP i sereines e 621
198. Nwuopuii mMeTannapnuHr ymyMuin xapakTepucTHKacu Ce e 622

199. Tabuatga wwuopuii metannap. WMwkaaw MeTannapnuHr  onu-
WWIMWM Ba XOCCAMAPU |, ., |  eeecevrrerereerens e e . < 622



200, H BTP UM coiiiicieeeee et s 627

201, K@MUR ot seas ettt e 633
M UH CT P Y T U B C M .t ittt s 634
202. MHe rpynnayvacyl :MHr YMYMUA XapaKTEPUCTHKACU ..ooorirereerens vene 634
203. MHE e b e saeb s 636
204, K Y MY L oottt i 644
205, ONTUH o b 650
V,V 606. Komnnekc 6HpHKManap X,0Cun Gynuil Hasapuscu

206. KoMnnekc GUPUKMANAPHUHT TY 33U UL M e 653

207. KpucTann rugpatnapwiir Ba Kyw Ty3fapHWHT KOMMeKc 6u-
PUKMASINIP SKAMIUTY ittt bbbttt s 657

208. Komnnekcpa KOOpAMHaTnauraH rpynnanapHuHr asoBuii xxoina-
e 659

20!). Komnnekc xoeHn 6ynuwumra cababum kKyuynapwwr tabmatn . . 660
V\/ 606. [ONNpHIA CUCTEMaUUHT WKKWHYM Tpynnacu

MKKnnuyHn rpymnaunmlir acocmii Tpynmnaydyach . 664
"in  MuwnyH ipyiiim m-ociifl rpynnayacuHWHr ymymuii xapakTepuc-

lin"* 1

‘Il

212.
V14, Kanbuwnii
214, (npoHuwnii. Mapui

Y H TP Y HIMAY @ C M it b
SV T2 IOYK bbbt ea et sena
210. KAAMUM . . 0 M bbb s
217, C UMM O M cevecieieieieiesees ettt sttt shiene

\ \11 (#>0 Qfa»piiii cucTeManuHr yuunnum rpynnacu

YUYHHUYH TPYNMNAHHHTACOCUMNTPYNMAYACU ovrreerreenirieees e 687

", 11> YumHuu rpynna acocuii rpynnayvyacMHWHr YMYMUWIA  xapakTcpuc-
VUH LLE € M et £ bbbt b s 688
FE 214, TIM P ettt 688
22(1. TIop BUPMKMANAPU e s 692

J 221. AnloMuHui
22 1 TTNHI rpynnavacw.
<umun/inih rpynnavacwm

222 e s rpynnaYacuHUHI YMyMUii XapakKTepucTHKacu . . . . 700
*V//I ""O. ONNpHA cucTemMaumHr TypTUHYM Ba 6GelnKyMm rpynnanapugaru
MCTNNHP
I EPMAHHA TP Y M AU ACH oot et st e sssens sres seses 703

22;1. I rpMunHiA lpynuavacummnr ymymuiA  xapakTepucTHkacun . . . 703
J14  TepMaHuili . . . . . . . ... 704

www .Orbita.ud



10

225, KLQMAM . ettt ettt s etenes
226, K YPPOLUMH ottt
227. KyprowmnHAN aKKYMYTTATOP cooieiiiieiniieeienisieie e siese e
TutaH
228.

229.
230.

BaHALUT T PY M AU ACU ettt ssas st
231. BaHaguii rpynnayacvHWHI YMyMUii XapakTepuCTHKacu
232. BaHapguii
233. Huobwii.

707
711
716
718
718
719
721
723
723
724
725

XX1V 606. [JaBpuii cuCTEMaUMHI ONTUHUM Ba €TTUHYM rpynnanapugar,! metannap

XPOM TP Y M AYU A CU o
234. Xpom rpynnacu 3neMeHTNapUHUHT yMyMuii XapaKTepucTukam
235.
236. MonnbaeH
237. Bonbgpam
238. Y PAH i

MapraHeyrpynnavacm

239. MapraHel, rpynnayacu 31eMeHTAapUHWHT YMYMUIA XapakTepu-
CTUKAM ettt bbbt bbbttt
240, MAPFAHELL ittt s
241, PEHUM oottt

XXV 606. [aBpuii cucTeMaumMHr CaKKU3WHYWM rpynnacu

TEM UP TPYMMAUACH . o o ettt nees

242, TABMATAA TEM M P oottt
243. YyaH cywounaHtTMpub onmw
244, YysHHM TemMup Ba nynatra anaHTupuuw

245, TIYNATHN TEPMUK M LU JT AL covrreciiciiieiireieieieiie e

246. CCCPpa iopa MeTannyprusvMHr puUBOXNaHMWLI N

247. TeMHPHUHT xoccanapu. TemMHP GUPUKMANAPU ..cccvcreenerceeerireeenns

248, K OB AMDBT i bbb s
N249. HUKEID s

MnatwWHa rpynnacugarvw metannap

250. MnaTuHa rpynnacuparn metannapnuHr ymymuin XxapakTepicTu-
KBCM ettt

251, TINATUHA ot

252. Nannagnin. MPUANMT ccvviciiiiiicees e e

253. MMnaTuHa rpynnacugarn cakku3 BaneHTAW 3NeMEHTNapHUHT 6u-
PH KM AITAP Y ittt sttt

726

726
727
732
734

736

738
738
744

745

746
746
750
752
754
755
761
763

766

766
767
768

769



PYCUNn YH BUPVUHYN BA YH MKKUHUYMK
HALWPAOAPUTA CY3 BOLWWIN

bnp meya mapTa UuaiTa uwawp 3TUATAH «YMYMWURA XUMUA»
..... "(hi MHMANKaTMMKU3ga “ammara fXwu mavaym. by kuTobpgaH
\<S* MM| 0NMH YiIMYH HOPTNApUHUWT CTYy[LeHTNapu, TeXHHKymnap-
MU Lynynnnpu Ha ypTa mMakTabuUHHI O™0pu CUH] YyKyBYMNapwu,
W*\uHulnek, xumum neocnnpumn myctaynmn cypatga ypradyYBYLl
nmp \um  oimgnanHmouan.

r hi...T.H. WYHY.MUK KOW KUTOGXOMNAp OMMACUUMUHI YOy
mi miii 1 unc6.nm uylfnam 6apya TanabnapuHm jfap Tapadnama
mep> AN Kyan wniAnH. By KUTO6 KUTOGXOHra YHUHT XUMWUS EKK
in MMM ITXNoAorMacn Myailsiv CoNacUMnHHr  aamuATn Tyrpucuga
1H1||jumy|) ~oenn LUAMILM HA XUMUSHUHT Maxcyc OynuMmaapuHu
. YyKyp ypraHa o6ownawu yyyih HMKOHUAT Tyraumpagurad
MUHUMYM 6unnMAnp 6Gepuiwira MyJ/xXanfaHraH.

iMiiofiini 6y Hnwpwura Taképnawpga YHWHT TeKCTUW p[wAaat-
IIM s|i 6unnn lyllita Kypu6 un™mngu. ByHga 3ckupub Aonra
minpunl HA cyurrn nunnapga Maktab papcnuvknapura Kupu-

Y | mabnymotnap 4ymkapub TtawnaHau. KWUTOGHUHT yMyMWiA
| ni |[nuT \nm 6up 03 y3rapTupHnau. BynapHWHr “amMmacu Ku-
"OHnill ~mxmuHn 6up "“agap “ucapTupuiura MUMKOH 6Gepaw.

lurto6ga KMNCC Mapkasuii KOMUTETUHUHT MamnakaTummusga
MMMU W eNNONTUHU PUBOXIAHTUPULLHUHT YNKAH MPOrpaMmacuHm
<>Hwun!lll 6opram pekabpb (1963 i.) T[NEeHYMWHUHI Kapopnapu
.............. Illy myunocabaT 6unaH, KUTOOHWUHT AKWH HHANap-
I o I'li\ .4yXNAHOWW PUBOXNAHTUPHLL Y4YyH TapaegHn aTTUpu-
HIHA Inpyp 6ynrawm xumus Tapmo”napura 6aruwinaHraH 6yaum-
M||w 14 hi anTupungn. Kntobra sHrM xan”apo ynyos 6upnuknapu
ein v mnen (CWN) ra ytnw 6GunaH Ba YrnepogHWHI aToOM Maccacu

WwwWOrbita™m



12 Nycun ()H GuMpMHYM Ba YH WKKMH4YM Hawpnapura c()3 6own

YH WKKUTra TCHF M30TONM acoc b™Mub ONWHraH AHrM atom oTp*
NVKNap WKanacu KHpUTuAMwWwK 6unaH 6ornu” 6ynraH ysrapuHb
nap Kuputungum.

ABTOp Ba HAWPUET KUTOOHWHI Oy AHIM Hawpu, Xynaum ONAWH-
rM Hawpnapu Kabu, MamnakaTUMU3IHUWUT KeHr Me‘HaTkawnap
omMMacy opacupa XMMuABWA GuaumnapHu éhinwra éppam 6epagu,
ne6 ymng “unagunap.

ABTOPHWUHI Kacannurum cababnum KUTOO6HM XxXumua daHnapH
KaHampgatn J1. B. BpoBKWUH SfHIMN Hawpra Taliépnagn Ba yHra 3a*
pyp ysrapuw “ampga "ywummyanap KUpUTAW, BYHUHT yudyi aBTop
N1. B. BpoBKMHra 4y*yp MWHHATAOPYMAMK un30op “nnagwu.

KATOGHWHT YH WKKWUHYM Hawpu YH GUPUHUM HALIPHHWHI MaT-
puuacupaH 60ocmMngn. YH WKKUHYM Hawpupa anpum XUMUABUIA
mMa’cynotnap uwnab u4Hapuwra oug 6av3n mabaymoTnapra
aHUNIMK  KUPUTUANAWM Ba ONAWMHIU Hawpujaru xartonap Tys3a-

TUNGW.
ABTOp
Hawpuér



] BOB
Knpmil

1 MaTepna Ba YHUHI ~apakaTu. Xumua daHu 6yTyH onamHid,
YHUHT HW"ofiTAa Xwunma-xua ¢GopmanapuHu Ba ofamfja BOK.e
bynaguraH Typau-TymaH “ofucanapHu TeKWUPYyBYM TabuuéT
thannapu uatopura Kupagu.

Hytyn Tabwuart, 6yTyH 0nam WHCOH OHrMjaH Talkapupa Ba
NUCOH ourura 6ornuy 6ynmaraH >;onaa 06beKTUB paBuwja Mas*
Xypaup. Onam matcpHupaH wubopaT, 60p nmapcanapHMHI Xxamma-
(W ponmo “apakaT “mnub Typaguran MaTepUAHWHI ~ap Xun Typ-
NnpHanp. MaTtepus 3ea «Ce3rn opraHaapumusra Tabcup 3TuoG,
<<u Il yiiroTaguraH Hapcagup; maTepusi — 613 ce3runapHMu3 6u-
MM UAPOK LunaguraH 06bEKTUB peanimkgup»*.

MaTtepusmu, TabmaTHu ~y3ranmac peb, TMHY "onaTga Typagu
M6 TacaBByp 3TuWw Kepak 3amac. Opgam amanuit QaonMAaATUHWUUT
(ylym MXTUMOMA-Tapuxmin Taxpubacu WYHU KypcaTaguku, Ma-
d«pua “amma BaUT TYXTOBCM3 “apakaT UWIWLW, y3rapuw, pUBOX-
AAHWKM “onaTupa OGynagw.

XnpakaT. goumo y3rapub TypaguraH Hapca 6ynnb, O6yTyH
mn TepMUTa am, YHUHI ~ap 6up Mmaikpga 3appavacura "am Xoc-
nMp. MaTepuaHUHT "apakaTu Tyrpucuja ranupap 3KaHMu3, yuu

f03aKM MabHOfa 3appayanapHuHr dasofa lWYyHYakKn 6up
K(WAAM MKKUHYM dXXOWra Kyuuwnm feb TywyumwuMn3 sipamangu.
M.HepHH “apakaTUHWHI opmanapu HUXosTAa Xunma-xun oyna*
M XXHCMAQPHUHI "M3WWK Ba COBMLUM, HYpP COYULL, 3MEKTP TOKW,
miMiDiuini y3rapuwnap, “aéTuin npoueccnap Ba, HWUMOAT, GUKP
............ Aammacu mMatepusa “apakaTWIWHE Typau ¢opma-
-n||nn|/|p, xonoc. MaTepusi “apakaTUHWHI O6Hp (opmacH 6owk.a
<u.pm.m in 1 nnnaHa onagu. MacanaH, MexaHWK “apakaT WCCUA*
UM ApAKANNa, UCCUUAWK “apakaTu XUMUABMIA "“apakaTtra, Xu-
Mimniili unpukat anekTp “apakaTura OCOH aiifaHagu Ba ”"0Kaso.
I ngnft ysrapuwnap cudat xutatmgaH xap xun 6ynraH Xx.apa-

"I W NNenunH, MaTtepnanusm Ba aMnupuokputuyusm, Y3CCP [asnar
Wwuphow, )%(), 150 6erT, s
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KaT (opManapuHUHI GUPAUTMHU Ba Yy3apo Y3NYyKCU3 6OrnaHraH-
NNTUHU  KypcaTagu.

NapakaTHUHI 6up Qopmacyu 6owua d¢opmacura annaHap
3KaH, TabWaTHUHI acocuil "OHYHW — MAaTEPUSHWHI Ba MaTepud
NapakKaTMHWUHT abaguiinnMkK LOHYHM “amuwa Tyna ca”naHagu. by
NOHYH MaTepuUSAHUHT 6apya KOHKpeT Typfnapura Ba MaTepus
NapakKaTUHWHI 6apya opmanapura TaannykKAngnp; MaTepusHUHT
6upopTta Typu Ba 3"apakaTHWHr 6GupopTa Qopmacu WyudaH 6op
6ynmalign Ba Wy 6ynub "~am keTmaingu. MaTepusHu Ba “apaka-
TUHW Ay~oTn6 “am 6ynmaigmn, BYXyAra Kentupub “~am 6ynmaii-
OW; MaTepus Ba YHWHI “apakatu [Joumo y3rapub TypraHu “on-
pa abaguin maxypgup. TabuméTHuWr Kyn acpnap [aBoM 3Tu6
KenaétraH TapaegnéTtun 6Y K,OHYHHWHI TYrpu 3KaHAUTUHU Tachuk™
na6 o6epaw.

TabukET Mygom ”“apakaT uwnmb, AouMmo Yy3rapH6 TypaguraH
MaTepusHn ypraHagu. Tabuunét matepus KOHKPET TyplapuHWHT
6up-6upura ainaHUWNWHKN, y3rapuLiUHU Ba PUBOXNAHULIWHMW TeK-
wupagu, Tabuart ~ogucanapuMHWHI LOHYHUATNApUHU “ampa 6y
Nopucanap opacugary 6ornaHuwnapHn o4mb 6epagu. AHa wy
LOHYHUATNAPHW ypraHuw Ba 6mnm6 onuw kuwura tabumat ?ogu-
canapuHu 6ow” apuw Ba TabwaTHM Xo”naraH TOMOHra uapab ys*
rapTupuw ydyyH UMKOH 6epaau.

MaTepua ”"apakaTMHWHI 6ab3v (QopmManapuHu apum QaH-
nap: usnka, xumusa, 6uonorns Ba 6owuanap Tekwwupagu. Tabu*
aT TapaBAMETUHWHT YMyMUIA "OHYHNapuHW 3ca MaTepuannucTuk
AvanekTUKa TeKlWunpagu.

2. Mogagganap Ba ynapHWHr ysrapywun. Xumua gaHn. Mate-
PUSHUHT MyalsiH WapouTAa ysrapmac ¢Gu3MK xoccanapra 3ra
6ynraH jhap "alicu Typu, macanaH, CyB, TeMup, ONTUHTYTypT, 0”ak,
Kucnopop Ba bouwanap xumuaga mogpa feb artanagw.

>pP uaHfgan MofgfaHUHT y3ura Xoc xoccanapu 6op. MacanaH,
6up 6ynak ONTUHIYTYPTHW onanuk. ONTUHTYTYPTHU TeKwupuob
Kypcak, aBBano, YHWHI 04 capu”™ Tycnau, MypT Kpuctannapgau
Ty3uaraH Ba CyBfa 3pumMaiiguraH MojAa 3KaHAUTUHU 6unamus.
CyHrpa, ONTUHTYTYPTHHHT 3UYAUTMHM aHuunacak, 2,07 r/cm' ra
TeHr 6ynu6 uuuyagn. ONTUHTYTYPTHU KWU3AMpU6 yHUHr 112,8°Cpa
CylOMNaHUWNHY Ba GOHWaNapHn aHu nainmuns. ONTUHTYTYPT Y4yH
X0C 6ynraH aHa Wy XyCyCUATNAPHUHT “aMmacy YHUHT U3UK Xoc*
canapuaup.

MoagaHVHT (PU3NK XOccanapuHu, ABHU 3MYAUTKU, CYHnaHuLWw
Temnepatypacu, 3pyBYaHIUTMHM Ba 6Gowua xoccanapuHW xapak-
TepnoBYM KaTTanmknap, SbHU MyalsH wWapouTha y3rapmac ~uin*
maTra ara 6ynaguraH katTanuknap QU3MK KOHCTaHTa™
n ap gehinnagnm (natMH4Ya constans — ysrapmac feraH cysgal
onuuran).
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Bupop MoggaHWHI xoccanapuHuW aHunaw ydvyH, 6y wmoppda-
HA MMKOHW 60puya TO3a 3"0/da ONWW KepakK, YYHKM TeKwwupuna-
AvraH mogpgafa Xxyfa o3 Mmuujopga “ywumuanap 6ynca “am MoA-
Ja KOHCTaHTanapwHWHI COH ~miimatu y3rapagu. da”at T03a
MoAJarMHa MyaisH Ba y3rapmac xoccanapra ara 6ynagu.

To3a “onparn mopfanap TabwaTtga KampaH-Kam yupangu.
KynunHua, Tabunin moppanap, 6ab3aH 6up Tanalkh “ap Xun Mof-
fjanapjaH wu6opaT apanawmanap “onuga 6ynagu. MacanaH,
Tabunin cyspa o3poly, MUUAOPAA MWHepan Ty3 3puraH Oynagu.
Apanawmajgarn MmofganapHuHr 6upu 6owuanapujaH Kypa Kyn
bynca, 6yTyH apanawma Wy MOALaHUHT HOMM 6GunaH artanagu,
ByHpa, 6ab3aH, apanalwmajgaru acocuin mogfaja uaHga uywum-
yanap 60pAuruv Ba YNapHUHI MUKAOPW LaH4yanuru Kypcatunagwu.
BawapTun, mogpagaru uywumyanap xyga o3 6ynub, wy mopna-
L Tekwupuw Eku wuwnatuw ydyyH xanan 6epmaca, 6y moppa
«XUMUABWUIA To3a Mopfa» peb artanagwm.

MyTnauo To3a Moffanap MabiyM 3mac. «XUMWUABWIA To3a»
XN0pUL KUCNOTa EKM «XUMUABMIA T03a» HUTpaAT KucCloTa ferad
H6opanapgarn «To3a» Cy3u WapTAM paBuwja onNnMHagu Ba Tap-
Knbuga cyH 6unaH kucnotagaH OoOHWa ey Hapca 6ynmarawu
3pHTMa TywyHunagun. «XuUMUABUIA TO3a» KUCNOTANapHUHT akKcu-
Ya, «TeXHUK» KucnoTanappga, CyBfiaH Tawkapu, "ap xun 60HLia
uynwmyanap “am o6ynagu.

To3a mogga “amma Ba"T 6Up XWHCAKW, apanawmanap 3ca &
Cvp XMHCAKU, €KW Kyn >KWHCAM 6Bynagw.

Arap uKky éku 6uMp Heya moppajaH mbopat apanawmMagaru
ylla MOAAanapHUHIr 3appavanapu Hu oATAa Maiga OGynraHu-
MU, oaauid Ky3 6unaH “am, MUKpoOCcKon 6unaH ~aM KypuHMamngu-
llH bynca, byHpali apanawma WapTAM pasuwga 6up XKXUHCAK
apanawma feiunnagH. FasnappaH wub6opatT apanawmanap, Kynm-
IIMNI cytoknuknap, 6ab3n “oTuwManap Ba “0OKa3onap aHa LWym-
Jlon apanawmanapaup.

«#Map Xun tof >XXWHcnapw, Tynpo”, noiua cyB, YaHr apanauw
yniw Ha 6owkanap Kyn XWHCAW apanawmanapra mucon 6yna
nnunan.

ApanawiMaHUUT Kyn XXWHCAW 3KaHAUTUHKU “amMma Bab T “am
nli>pon 6unn6 6ynmaian, 6ab3aH YHUHT KYMN XUHCAW 3KaHNUTU-
HW MUKpPOCKON EépAamMu OGunaHrmHa aHumunaw MYMKUH. MacanaH,
WvH 6yHAaMm uapawja MyTnao 6up XKUHCAM  UU3NA  CYKXNUK
<\ lur. Kypuungu, ammMo MUKPOCKON ocTura onmé uapasnca, YHUHT
I Il *H 1 cyknywkaaH u6opatnuru Ba 6y cyw”1uKga KU3MA Ba
1 Non l.wavanapunur cysmb HPraHanru KypuHagw.

Mopgannpfa Xunma-xun ysrapuwnap 6ynmé TypuwmnHu 3"ap
I.\HM KyaaTMWMWUMH | MYMKWH: Mofra TYyKWAraH CyB Kys3ra Kypuwu-
IbOM JM 6yrrn niinaHu6, «UypHO KeTagu»; HaM 3caBofa Typrad

WWW
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Temup 6yloM 3aHrnab uyonagu; nedykagarn yTuH EHWG 6Gynrau,
YHAaH O6up CcUUMMIMHA Kyn uonagu, pJapaxTnapHUHr T Kunrad
6aprnapu acta-cekum uymM”ub, UOH-LOpa YUPWHAM Maccacura amn-
NaHaaun Ba 3"0Kaso.

MHATHY, CcTBONMAAH OTUAMG YHUUAH LYpProwwuH Towra
Kennb Terca, Wy uajgap KaTTuy LWU3MAAUKA, LU ProwuH cylokna*
nnoé ketagu. by eppa ;YUHWHTr MexaHWK 3"apakaTu b$prowmH 3ap*
padyanapuHWHI WCCWYTUK “apakaTtura ainnaHagu, 6upow 6yHaa
K ppownn XMMUABUIA Xu/aThan ~3rapmaim, YyHKU KatTuy uyp-
rowHH 6unaH cylol KapTOWWH WKKW XWn arperat 3”onatga 6yn->
raH 6up moppjarwHr ysuaup. by “3rapuwpa 3'ed uaHpgaii auru
mogga 3™ocun Gynmangw.

K,yprowuH ysoy Baur umsgupunca, “prowmuH (IM)-okcuara
(rnétra) alnaHuwm Tamomuna Gowuaya 3"oaucagup. by 3"onga
KypFomiiH ypHura xoccanapu tamomuna 6owkuya, cudart xu,\a-
TUAaH “yprowwuHpaH dapu uwnaguraH sHru mogga 3"ocun 6yna-
an. Xyagu WYHWHTAeK, TemMup 3aHrnaraHga, YTUH éHraHgja,
6aprnap uuvpuraHga 3"am LWy MoAjjanapra cupa yxwamanguraH
AHrM mMojpfnanap 3™ocun 6ynagu.

MoppanapHu Ty6aaH ysraptupu6b, ynapHu 6owua wMoppna-
napra; SbHM AHMM  MoOfjanapra aknaHtupaguram 3~ogucanap
XuMnasuih nofucanap aeb atanagn. AHa wWyHAgalh 3ogn*
eanapnu xumus aHu Tekwwupaan. Lemak, xVMua MoafanapHUHT*
y3rapnwu 3"aumparn ¢aHgHp. by daH mMopfanapHuHr Tapkubu
Ba TY3WIMWWHM, MOAAA XOcCCanapuHuur wy mopja Tapkubu Ba
Tysunuwura 60p.ul, 3KaHAUTUHW, MOAJANApHWUHI LaHfjal wa-
pouTpa Ba /\aHgai i#yn 6unaH 6ouwa Mopgpganapra aknaHulLUHK
Tekwunpagu.

XuMunsBuidi ysrapwHnap 6unaH 6up Baytga, 3"amMma BauT,
unsnk ysrapuwnap xam 6ynagun. LUYHUHT yuyH, Xumua ¢aHy
hunsnka paHm 6unaH 4vambapuyac 6ornmugup. Xumusa ¢aHu 6umo-
norua aHu 6mnaH xam 4vambapuyac 60rnMuaMp, YyHkm 3%ap yan*
‘Naii \aéTWH npoueccna opraHusMga Moafanap XWMUABUIA XU-
XargaH TuHMal y3rapub Typafgu, OpraHusm 6unaH LWy OpraHu3Mm
arpogHgarn Mys"wt opacufja TUHMan anmawuHub Typagu. AMMO,
6unonornk s"ogmncanap XMMuaBuin Ba Gn3nMK 3"ogncanap 6unaH 6or-
nny 6ynraHupek, XumusBuin ~ogucanap (Gpusuk 3"ogucanap 6unad
6ornuy 6ynca 3"am, XUMUAHM (u3nkKa p[eb uapawl, 6UONOrUSAHH
3ca pusnka na xumua feb6 uapalll apamaigu, YyHKU MaTepus
NapakaTHHHUT \ap 6np dopmacu ysura Xoc XycycuaTra ara.

bowua daHnapgarn kabH, xumuaga 3"am 3"ap uaHpan s3togu*
CaHW ypraHuw, asBano, WYy Y3AMCAHH Ky3aTull Ba TaBcudnaw*
HaH 6ownanagH. BHpou, thaH Ky3aTHnaéTtraH 3”ogucanapHH TaB-
cupnaw 6unanmrHmna kndosnaHWG uyonmaigun; 6y XogucanapHu
M303M1ab 6epul  (haMHHHI  3HF  My3;HM Basudacugup, Xoguca*
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napHu u3o”gab Gepuw yyyH 6y ~ogumcanapHWHr MOMMATUHU u4y-
uyppo” 6wunuwra, ynapHu RNyxypgara kKentupaguram cababnapHu
olguMHNawWwrupuiura, yogmucanap uaHjain wapoutha Boue b6ynuwmn*
HM aHuUNalWra xapakaT UWAWHAgW. BYHWHT yuyH, Typnii “opu-
(‘anap Tekwwupuwra 3Hr uynai 6ynraH wapouTha CyHbuUi Iiyn
6unaH BYyXyAra kKentupunagu. XogucanapHu aHa wWyHpah cynb-
ui Myn 6unaH ByXyAra Kentmpuw TaX puba pged atanagwu,
Taxpuba, K nNMH4Ya, .“ofgucanapHy TeKWwWuMpuw BauTuja Tyruna-
auraH Qukp éxkn apasnapHUHT TYTPHAUTUHU TeKWUpuod KypuLl
YUYYH KunmHagu. MyalisH “ogucaHu usownab Gepuit yyyH anitun-
bw Ba 6y x,0auca 6unaH unrapy TekwWuUpub uyHumaradH 6owua
NofiHcanap opacufaru 6ornaHviHH anuunab 6GepaguraH ?av-
On 6up uaHya “ogucanapHu 6uTTa ymymuin upesra 6Gumpnawtu-
paguraH tapasnap rmnoTte3anap feb atanagu. Arap uuiuu-
rw HpasjaH MaHTMLWIA paBuwaa Kenub yHuaguraH HaTwxanap
1.mkpH6nga TacguunaHca, runotesa MabayMm .~oAMCaHM U30U-
JInOrHHa LonMaH, 6ankm ymymaawTWpyBYM Xyfocanap uuuaplun-
|a hi tunun “ogucnnapum onNAguHAaH 6unuwira ~am umkKom 6epca,
rty nHTuma na lapwusa 6ynmm6 uyonagu. flrap maigonra Tall-
naman nmoiria raxpubaga Tacanuynanmaca, 6y runortesa paj
unaHnagn.

Masapusa raxpubagaH uuuaguraH KeHr xynoca 6ynm6, "ofH-
CanapnH TeKWUPULWHW aH4ya OCOHNAWTHPagu, ynapHu uyuyppo”
(\a TArpupoy TywyHW6 onuwra MMKOH 6Gepagu. Ly 6unaH 6up- m
(a, nasapusa SHrM Taxpubanap KWAUW Y4yH Wyn-ypuy Ba Kyp-
(MmTmanap 6epagwn, wyHgan uunnmb, wuasapua  GUAULL-YpPraHuL
XKlyatHgan a*amuaTtra ara 6ynH6ruHa uonmali, 6ankum MeToA0-
norma xu'atupgaH Y%em a’*amumatra aragup. Hasapua Tekwunpuil
MWNapuHW Kyp-KypoHa 3amac, 6anku nnaHnu pasuwfga, myaisH 1
nyutau HasapfaH uapab, auuy Mabnym OynraH LOHYHUATNap
Kocumpa onmb Gopuwra MMKOH 6epagwu.

XumMusa aHuparm aimmkca Myxum Hasapuii xynocanap aTtom-
MUNCKYNAP TabAUMOT, XUMUABUIA TY3UAULW KMa3apuUACU, XUMUSABUIA
e/leMeHTNap AaBpuii  KOHYHW Ba paBpuii  cuctemagup, 6ynap
XUMUSA PaHUHUHT MyBadpaumaT LO3OHUWWUHU TabMWH 3TAM.

XUMUAHUHT a*amunaTn. CCCP xany XyXanurupga xumus-
MWUHT ponnu. XumMus ~o3upru Typmyliga, aHuuca, OfAaMHUHT WUL-
na6 ynmuapuw QaonuATHAA foht MY MM ponb yihHaian. Nwnab
YNLAPULWHUHT XUMWUS  UynnaHuamaingmraH 6upoprta “am Tapmoru
iilyy geca 6ynagu. Tabwat 6usra cauar Xom aweé — éroy, pya?,
Ty3, TOWKYMHpP, HedTb Ba 6owuyanapHu 6epagwn, xonoc. Tabuuii
mMaTepuannapHu XWMuUsBUIA Wyn 6unaH uaita wMwnab, uuwnoy
KYXanuru yudyH, camoaT monnapu Ba yi-p~urop-"yomse&H Taii-
?pnaw ydvyH 3apyp 6ynraH \ap xun mogOasla”™l
nnp, metannap, nnacTuk maccanap, 6yéunap, Typau Xun Kipno-

1 H Nn- rnx* K B331lo
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Tanap, LOpMBOp Mojfanap, COBYH, coja Ba ”“okasonap “ocun
KnnuHagn. Tabuuit XxoMm aléHu XUMUABUIA Wyn 6unaH uaiiTa wLl-
nall yyyH, aBBano, MoAjanap y3rapuWWHUHT YMYMWA LOHYHNa-
puUHW 6unuw Kepak, 6y 6unumnapHu aca 6usra xmmua 6epagw.

Xumns Tabunin maTepuannapHu Texab wuwnatnw, nwnaé um-
KapUIWHWHT LywuMya Ma’cynotnapu Ba uvuuumHgunapupaH (oi-
fanaHuw macananapu 6unaH “am wWyrynnaHagu, Typau mogja-
nap s3tocun UUAWWHULW AHTK, GMPMYH4Ya camapanu MeToAnapuHu
Knanpnb Tonmagu Ba "0OKaso.

Yop Poccusicmpa Mupuk Xxumus caHoaTu nyy 3aM. YHpa-6yHaa
yupaiguraH xumua 3aBognapu ApuM “yHapMaHLYUNUK KOPXOHa-
napu 6ynu6, Kynuunurun axwuabuitnapra uapap €kum 4eT an Kanu-
Tanura uapam 3gu. by 3aBognapja, acocaH, YeT 3n myTaxaccuc-
napu — UHXeHep, TeXHWK Ba MacTepnapuM XxXu3maTt Luunap 3gu.
PuBOXNaHraH XMMWA CAHOATUHWHT WyLAUrM pyc Xumusa (aHura
>>aM UaTTU® TabCup LUAAU, XUMUA PAHUHUHT PUBOXAAHULIN YYYH
mMoaauin 6asa Wyy san. fasnat daH co”acugarum wmxobuin ao-
NUATHWU, WIMWIA TeKWMWpULW uWWNapuum KampaH-kam “onnappa-
rmHa “ynna6-kyBBaTnap 3Au. JIeKWH, pyc XUMUS ONMMAapu, uw
WapouTu Hu™osaTha EMOH bGynuwura yapamacgaH, Xa”“oH Xxumwus
thaHura roAT KaTTa ”‘mcca uywaunap.

Ynyr OKTA6pb peBOMOUMACUM pyC (DaHUHUHT PUBOXIaHULIKN-
un opuara cypub kenraH cababnapHu Tar-tomupu 6unaH 0AM6
Tawnagn Ba 6y aHHWHT 3PKMH PUBOXIAHMLIM Y4YyH "aMMa La-
poutnapHu apatub 6epau. £w CoseT pecnybnamkacu 6apno aTun-
raH gactnabku unnapga, OFHp BalipoOHNMK Ba rpaxgaunap ypy-
nw nunnapugaéy “ykymat xumua aHura 6eHu”Nos KaTTa €paam
Cepan. OacTtnabky WAMUIA TeKWWUPWULW WHCTUTYTnapu Ba nabopa-
TopuaAnapu TaWwkKua 3TUAAW, YNnap COBET XUMUS (aHu Ba XUMUA
CaHOATUHUWHT pUBOXNaHUWMAA MYy MM pofb YyiiHagu. By UHCTK-
TYyT Ba nabopaTtopusanap CoHM Te3 Kynas 6opau. Xumus yuys
UPTNapUHUHT COHM "am 6up Heya 6GapaBap OowWAW. YHUBEpPCUTET
i>a MHCTUTYTNapja XMMUSHUHI 6apya Tapmounapura ouj Hasa-
puini Ba amanuii xapakTepgaru WAMUIA TeKWMWUPUL ULWIAAPU KEHT
Kynampaa aBX O0fgu.

MamnakaTuMu3fa MUHepan XOM alé 3anacnapu >xyfpa Kyn
OynraH 6ynca “am, ynap etapnu fapaxapga kKugupub Ttonunma-
raH, LWYHWHT Y4YyH, 4Yop POCCUACUHWUHI XWMUSA caHoaTu Hyuyn
LeApnn YeT 3njaH KenTupunaguraH xom awépaH QoinganaHap
sgn. LWy cababpaH, COBeT XWMWUS caHOATU 3HAW PUBOXIAHWGO
KeTaéTraH faBpja XOM alé pecypcnapuHu 3yp 6epub umaupuwl
nwnapu onu6 6GopunaraHnuru Tacoamduin 6up “on amac. Pyc
xumurn H. C. KypHakoBHWHI uwnapu Ba reonor M. WN. TMpeob6-
PaXEHCKWAHUHT LuanpyB uwnapu Tydainnm, CosetT UTTudoumaa
g~hosmpru  ConuKaMcK SILMHUAA) Kanuiinu Ty3napHUHT KaTTa-
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KaTTa KOHnapu Tonungu, 6y KoHnap 6yTyH EBponagaru KoHnap-
HUUTr “ammacu 6upra oNMHraHfga ynapfaH aHya kKaTtagup. 1924
Munga A. E. ®epcmaH 6Gowumnurugarn skcneguuma Kona apum
oponuparn XubuH Topnapmpa Qocdar xom awécum — anatuTnap-
HUHI KaTTa-kaTTa KOHNapuHW TONAw.

YpywpgaH onguvHrun 6ew Aunnnuknap wmobaliHnga CCCPpa
Lyapatnum XuMusa caHoaTu amanga saHrugaH 6apno atungu. Barta-
HUMK3La lONMATraH gocdaTt Ba Kanuinnm Ty3 KOHAapyW acocufa rop-
XUMUA KOMOUHaTNapu, MUHepan yputnap, CUHTETUK aMMUaK, CUH-
TeTUK Kayuyyk, KanbUuii kapbup, nnactmaccanap, TexHWKa mal-
cagnapufa vwnatunaguraH pesumHa 6ytomnap uwnab yuuapagu-
raH szasognap uypungu. CyHbvuii Tona, 6yéuy, papmaueBTuUK npe”
napatnap Ba KWMHOMMEHKANAPHMHI SHMM XUANapuHW nwnaé yuua-
PHW y3nawTupungun. Xumma caHoatu 1941 iumnra kenub, ma”cy-
NOT yuuapuw Xu™atujgaH pesBonwuuUAfaH  aBBaarum fgapaxara
uaparaHga 20 6apaBapfaH 3uéapol ycau.

Ynyp BataH ypywu iunnapmpa XuMus caHoaTMUMU3 KaTTaru-
Ha 3apap KypAu, NekuH 6y3unraH 3aBofnap TypTuHuM (ypywgaH
KeWNHrn 6upuHumM) 6Gew WWAAUMKHUHT OoXupura kKenubowy acocad
TUKNaHaM Ba Ma”cynoT uwnab uyumuyapuw gapaxacu 1950 nunga
ypywgaaH onguHru gasppgarura uaparaHga 1,8 6apaBap opTau.

YpywaaH KeiuHru nunnapfa XuUMua caHOaTUHWHT 6uUp LaH4ya
Tapmou/apu, YyHOHYM, a30TnW ypuTnap, Kanuinwm yputnap, nnac-
TUK Maccanap X/iop Ba YHWHr “ocunanapu wuwnab yukapunagm-
raH, OpraHWK CWHTe3 LUMnaguraH Tapmounap aHya KeHrangu.
XUMUABUIA Tonanap, CUHTETUK 3TUA CAMUPT, UMLWAOL XYXanuk
3apapKyHaHfjanapuWHH uupaguraH opraHuk npenapatnap Ba 6ow-
uanapHu mwnab uvuapuw hynra Kynungu. XumMus CaHOQTUHUHT
annum ma’“cynot uwnab uuyapuwmn 1957 hinnga 1940 hungarura
uaparaHga 5 6apaBap Kynangw.

KMCC Mapkasnit KomuteTuHnHr main MneHymu (1958 iinn)
faH KeAnH XUMWS caHOATUHMHI yCuW cypbaTnapu aiHuuca ow-
an. Wy MneHympa 6enrunadraH 4vopa-tafbupnapHu amanra
owunpuw 6opacupa eTT AMAAUKHMHT 6ew Mmnm mumpa 35 Ta AHIK
3aBoj UypHnau Ba 250 TajaH opTULPOL WUPUK XMMUS KOpXOHacu
HWra Tywupunan. $Hrn 3aBofnap Ba YCTaHOBKaNapHWHI wuLwra
CONMUHMWMN “ampaa uwnad TypraH KOpxoHanap CYpbaTHHUHI Xa-
fannawTupunmMimn XumMmusa Macynotnapu uwnab ymuapuwHu Geww
nun mobaHupa 89 % KynaTupuwra UMKOH 6epau (wy BakT
nunga 6yTyH caHoaT Ma”cynotm 58% kynawgu). LWy annnap
MobaliHuga MuHepan yputnap uwnab uymyapuw 1,6 6apaBap, XH-
MUSBUIA Tonanap wuwna6 uymuyapuw 1,9 6apaBap, mnacTMK macca-
nap 6unaH CUHTeETUK cmonanap uwna6 uyuuyapuw 2,3 6Gapasap
opTan. CynbaT KUCNOTa, CUHTETUK Kay4dyyK, aBTOMOGW/b LUMHa-
napu Ba 6owua Ma“cynoTnap uwnab uuuapuw aH4ya Kynangu.
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ETTM AWAAMKHWHE 6ew AMAM mymfa XUMUA caHoaTura axpaTtun-
raH kanutan mab6narnap 5,3 mMAp4. CyMWH TawkKwn 3Tau, 6y—=a
yTraH 40 iiun mobaiiHMAa XMMKUS caHoaTura axpaTuiraH Kanutan
mMabnarnapgaH gesapnu 15 6apaBap Kyngup.

XUMUA caHoaTUHU >"ap TOMOH/aMa PUBOXIAHTUPIAL TeXHUKa
TapakAUETUHUHT 3HT My~ MM oMuangup. XuMusBU MaTepuan-
napgaH oifganaHuw caHoaTAa Ba WYMNUHIAEK ~uwno” x™Mxanu-
rmga cesunapnu ysrapuiwnap sicalira MMKoH 6epagu. By ysra-
puwnap Ma’“cynoT uwnab uuuapuliHW Kynautupuw, cudaTuHK
AXwWunaw, kKekrantupunradH "akita uwnab uutapuw Ba  xan”
(hapoBOHAUTMUKN AAHAfA OWWPULL YUYYH KYNpow >amrapmanap Tyn-
nalwira MMKOH ovagu. WyHpain uHnm6, xumus  caHoaTu xany
XY>KaNUTMHUHT 3HT peBONOLMOH Tapmorun 6ynn6, 6YyTyH 3KOHO-
MWKa TapawuéTwura \an uunyeuum Tabcup KypcaTagu. LyHra
acocnaHn6, KrNCC Mapkasuit KoMUTeTUHUHT pekabpb [MaeHymu
(1963 inMn) xMmMmMa caHOATUHU Xafjal PUBOXMAHTUPULLHWUHT 9™MH
Annnapra mymxannaHraH ynkaH nporpaMmmacuHu 6enrmna6 6ep-
An. XuMnsBuii ma”cynotnap ymymuii "aXMuHu eTtm WWNNUK n4un-
pa (1964— 1970 nwnnnapga) 3—3,3 6GapaBap Kynaitupuw myn*
XannaHrau. BYHWHT yuyH 6Mp HeuTa SIHIU Kopxouanap uypinagu
Xxamfa 60pnapuHUNr Kynu PeKOHCTPYKUMUA KuaHHagu. MuHepan
yruTnap, NAacTUK maccanap Ba CMHTETMK cmonanap, WYWUHIAeK
XNAMa-XMn XUMWABUI Tonanap uwnab uyumkapull KeckuH cypatpga
Kynantunpunagu.

MwuHepan yrutnapHu TaruH “aMm Kynpou wuwnaé yuuapuil
ynapgaaH “MWAOK XyXanurnga KeHrpoy doliganaHiwira MMKOH
6epagn, 6y — 3KMHNAPHUHI XocunllHW owwupuwra onué Kenagu.
KoHfeHTpAaHraH MuHepan YruTnapHWHE SHMH XUANapuHWU Ba KULI-
noMN XyXanuk YCUMIWKNapu 3apapkyHaHpganapura il\apu:n Kypa-
WWW y4YyH uwaTunagurad 3a”apiu LOPHAAPHUUT SHTW, Tarud
>>gM Ky4aupo”™ TypnapuHH nwnab ymkapuil MynxannaHraH. bero-
Ha yTnapra “apwu Kypawwuw Yy4yH uvwWwaaTuaiaguraH XuMusBuin
popunapHu (repbuuymnpnapHH) caHoatga KeHr Kynamnapga MWLW-
nab6 uuuapuw Wynra uyiAnnagu, HaTuxafja skuunapra uapeapul
KUAUW y4yyH OGynaguraH mMexmat cap@uHU Xuiina Kamantupuuw-
la WMKOH Tyrmnagw.

CVHTETUK KayuyyK, 3TUn COMpT, HOBYBUYM Moffanap Ba 60LliKa
XUMUABUI MacynoTnapHu uwnab uyuuapuw yuyyH Tabumini ras-
napjaH Ba He(pTb onuMWwAa uvuuaguraH Wyngow rasnapgaH oii-
JanaHWIIHN KeCKWH cypaTfa KynanTupuw roaT katTa aaMHAT-
ra ara. O”aTra uwnatuiaguMraH Xom alléHU TeXHWKa Malcaj-
napuja wvwnatuw a°MH  Aunnappa 6atamom Tyratunafu. By
X0N 6Up Heya MWUANMOH TOHHA rajnna Ba KapTolWKaHW, oB”aTra
uwnatunaguraH aHyaruHa &rHu xany UCTebMONM Yy4yyH ca”nab
)<onuwra WMKOH 6epagu.
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Malwunnaco3nuk, pagumo Ba 3N1eKTPOTeXHWKa, aBuauus, aBToO-
mMo6unb Ba 6owWTa caHoaT co”anapHja wuwnaTunaguraH CuHTe-
TUK MaTepuannapHWHI acCOPTUMEHTaMW KeHraTupuill Ba ynapHu
KWwnab ym™apuHn KynantTmpuw rs3acmjan XMMUsS caHoaTtu ongu™
ra sHru My”“um Basudanap UyiunraH. AHru CUHTETUK MaTepuan-
nap Tabwuuit maTepuannapHUHr ypHWHU 6ocubruHa “onmaiigum;
ynapHn "ynnaHul HaTuXacmpa CaHOATHWHI KymnruHa co”*anapH-
fa uwnab YHULApPULWHWMHE TeXHMKa fapaXaCUHW HOKCanTHpULL
YUYYH WMKOH o4unagum. MacanaH, KpeMHUAOpPraHWK un30nauus
mMaTepuannapuHu 3neKTp caHoaTHAa "~ynnaHuw 6ab3nm  ABUra-
TennapHumr xmsmat uauw myppatuHu 8 6apaBap y3alTupuuw
Ba KaTTaquruHuW aBBanrujek cauynab ponraH ~onga LYBBaTUHM
35—65% owunpuwra MMKoH 6epagu. lMNMnactuk maccanap paHrgo,)
MeTannapnuHr ypHuWHM 6Gemanon 6ocubruHa  uLoNMmal, 6ankwu,
KynuHya, metannapra KaparaHga 6up uaH4ya adp3annuknapra ara
6ynraH Ba KOHCTpyKuUuAnap TaiépnaHaguraH MycTauun maTepu-
annap Tapu”tacupga 3"aMm uwnatunagu. MalwmHaco3nmMkga nnac-
TUK MaTepuannapfaH KeHr olifjanaHull HaTuxacupa TexHOono-
rMK npoueccnap cogfjanawagu, MalvHa Ba 6YHOMNapHUHI Ba3HH
Kamasaau. BuHokopnukaa, AbHW Uypuauw aetannapu, Tpyb6anap
Tallépnawpga, Mapfo3 Ba M301AUMs MaTepuaniapu ypHuaa CUH-
TeTUK MaTepuannapfaH qoliganaHuw >yjga KeHr paem 6ynagu
Ba 3"0Ka3o.

XUMUA  CaHOATUHM PUBOXIAHTUPULL BUCKO3a, KanpoH, aue-
TaT TonManap 3"amfa Xkypga My3™MM axaMuATaum  OGynraH nascaH,
HUTPOH, XNOPUH Ba 6ow”a CUHTETUK Tonanap uwnad ynmuapuliHu
KynaiTupHwra WMKOH 6epagu. XuWMuABUIA Tonanap Xxyja nu-
Wy 6YyANLIN, HaMHU KaMm KTULWK, TYPAU XUMUABUIA peakumanap-
ra AXwu ympawmn 6mnad axpannb Typagu, wy myHocabaTt 6unaH
ynap Typau TexHuka OyomnapuHu (WwWwuHanap, ap”oHnap, Tpoc-
nap, 6anw, TyTuMwaa vwnatunaguraH Ttypnap Ba 6owuanapHu)
nwnab umtapuiga Kyn uwnatunagu, YnapgaH xan® ncrebmon
umnaguraH ToBapnap — 4YMpoiAM, MWWUL, Ba ap30H ToBapnap —
rasfamanap, TPWKOTax, noia63an Talépnaw 3"am MYMKWUH Ba
\okaso.

XUMUS CAHOATUHUHT PUBOXAHULWN XaNnK XYXanurnHu Xumus -
NalWTUPULWIHHHT 6opraH canH opTu6 KenaéTraH cypbaTnapuum,
AbHM caHoaT Ba MMwno!\ xyxanuruga XuMusBuiA MmaTepuannap
Ba Ma’CynoTnapHWHr Tobopa Kynpowy uynnaHunaguraH 6ynuiin-
N, WYHWUHTAEK Xanl XYXanuruHWHr xamma co.“anapuja uwnaé
YNLAPULIHHUT XUMUABUIA MeTOANapuAaH KeHr oijganaHulliHy 3"am
TabMUHNab 6Gepagw.

4, XMMUSHUHT BY)XXYAra Kenuwy Ba YHUHT gacTtnabku pwu-

BOXMaHMWN. Xumus 3%am, 6owua (aHnap cuurapu, ofaMWHHT
amanuii GaonnMaTU HaTuXacuga BYXYAra KenraH.
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Opfam duwaw Bocuranapunu uuaupub TOMAp 3KaH, TYypau
XogucanapHuHr cababnapuHm acta-cekuH 6unmb 6opau, mopaa-
napga 6ynaguraH 6ab3u ysrapuwnapgaH qoiiganaHuw nynna-
puHn Tonmgu. Kwuwwunap KynruHa doiiganm maTtepuannap “ocun
KUAUWHKN ByHAaH Heda MUHT iunnap uarapuéy 6unapgunap. Ynap
pyjanapgaH MeTann CYUNAHTUPUG ONWLWHK, >'ap XUN LOTULLIMA-
nap Talépnaw Ba ynapHU WWAATUWHK, WWWa NMWUPUL Ba YH-
faH Typnu 6ylomnap dcawHw 6unap agunap. K,agumru payuépa
TEXUUKAHHHT PUBOXAAHULWMW XU aTuaaH 3HI WATop Mamaakart
o6ynraH Mucpfia xumusaBuidi npoueccnapfaH ¢oiganaHuwra acoc-
NaHraH KynruHa kacbnap 3paMmu3gaH aHuya uArapuéy Tapauumii
YmnaraH  3gn. Mucpnuknap pyfanapjaH Temup cy naHTupué
onap, paHrgop wwuwa xocun “mnap, Tepu olnaw, ycumanknap-
faH fopu-gapmoHnap, 6yé~nap Ba Xywbyih mogganap axpatub
onuwHK, conon Gyomnap Acaw Ba “okasonapHu 6unap agunap.
MagaHusTU uaguMmaaH paBHaa TonraH 6ow”a mamfakatnappga,
AbHU XuToi 6unaH XunAuctoHOa Typau XuMMUA Kopxouanapwu
6yHAaH “aM uArapupo”™ BYXYAra KejaraH 3au.

Tap”ou “ongarum XuUMuaBUI MabnymoTnap “anu 6up danHu
TallKWA umnmaraH 3gu, anbatTa; NekuH 6y mabnaymotnap taéuart
NopucanapuHn Kysatub 6opuw 6unaH 6upra, MatepUAHUHT Ty3u-
avwun Ba 6up dopmajaH WKKUHYM dopmaTa alfnaHuwu Tyrpu-
cupa (ukp topuTuwra 3amMuH  apatm6 6cpan. Kagumru ~MHA
hnNocCoOpUACUHUHT 6Bu3ravya eTmb KenraH éaropavknapumpa onam
6up Heya Xmn opauii MopfanappaH Tysuaran, feraH uges ouuy
Hofa 3STUATaH.

TabunaTtra 6uMpmMyHYa KeHr Ba 6upmyHua Tyran Gunocoguk
Napaw “agumru [peuuaga ByXyara Kengu. Xamma Hapcanap-
HUHT Herusy 6up, ONamMHW TaWKWUA 3TraH XUAMa-xua mojgpanap
ylla HerusHuHr >ap xun dopmanapuganruHa moopat, geram Qukp
pactnab [peuusiga TyruntadH. [pek dunocopnapumnnr 6ab3u-
napun, 6yTyH 60pnu” cyBAaH naigo 6ynraH, ge6 Tabaum 6Gepap
3an. bab3mnapu onaMHWHI acocu “aBofup, feraH ukpga 6yn-
ca, 6oHWanapun “aMma HapCaHWHT Herusm o0n0B fAeb6 yilnap a3gu.
AHrn 3pajaH aeBanrm V acpfja 9mnefokn, ysujaum aBBan yTrad
ONMMMMAPHUHT unAesnapuHn 6upnawTupub, MaTepuAHUHT ynap
KypcaTn6 yTram ydyTa acocuii Typura TynpouHu "~am Luywau Ba
TypTTa Herms 6op ae6, ynapHum anemeHTnap fAeb araan.

Xyaon wy acpia MaTtepUsHUHT TY3UAUWIWHWM n3o”™nab 6Gepuil-
ra ypuHraH tamomuna 6ow”a cwunocopuk o”mm “am naingo 6yn-
AV, "afuMTWU AYHEHWHT 3HT WHPUK MaTepHanucTnapu — JleBKww
Ba YHWHI worupan LemMoKpWUT aHa Wy 0"MM HaMofiHAanapu 3au.
LJemokpuT TabnumoTura Kypa, Tabuatgarm 6apya Xucmnap Kys-
ra KypuHmanmguram, xypa maiga, uattu?, axnuT Ba 6ynuumaii-
guraH 3appavanapfaH Ty3unraH. [emokpuT 6y 3appavanapHu
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aTomnap peb atagu. ATomMnap Wy ragap Mmaingaku, ynapHu
Kypu6 6ynmaign. ATomMnap Wakay Ba KaTTa-KUUYMKAUTU Xu'atu-
JaH HuMoATha XUAMa-Xun 6ynuwmM MYMKWH, NeKUH YNapHUHT ~am-
mMacu 6up Typaaru MaTepusSHUHT y3ugaH TysauaraH. Onamga aTom-
nap Ba ynap opanurugarum 6ywnuuyfaH 6owua ey Hapca Wyk;.
Moppanap opacugarn gap” wy MogganapHu “ocun “naraH aTom-
nap COHWra, waknura Ba Uai Tapuda xolnawraHnurura 6ornm”,
xonoc. Atomnap abaguii "apakaTtfa Oynuw  xycycuaTura ara.
XuUcMnapHWHT COBUTUNTAHAA CUKUAUILIN Ba LU3AUPUATAHAA KEHT-
anwmn, spuTHATaHga cyB 6unaH apanawmb KeTuwm Ba 6OLWKa
Aogucanap aToOMAapHWHTI “apakaTugaH kKenn6 uu™agn. Bo”e 6y-
nafuraH "ap uaHpgai ysrapuwl aTOMAApPHUHT y3apo GMPUKMLIMAAH
Ba YyNnapHuWHr 6up-6bupmaaH axpanuwmpaH mubopat, Xonoc.

LeMOKPUTHUHT MaTepuanucTuK TabIMMOTU YHUHT 3aMOHAOLL-
NapuVHUHT "apalwnapupaH aH4ya WArapu Ketau, amMMo 6y TabaumoT
YMYM TOMOHMAAH 3bTUpPod !“munmumaan. LLyHAaH KeilnH Tapaepaunii
Amna 6ownaraH ¢unocodus 6apya “ogucanapHn MoggaHuUHr abeT-
pakT cudaTnapura acocnaHud TyWyHTUpULWTra ypuHan. KelunHru
acpnapfia TabuuéT (QaHWHWHT PUBOXIAHULWIMIA KaTTa TabCcup
Kypcatra» ApucTtoTenb (SHru apagaH aBBanru 384—322 iiunnap)
TabnuMmMoTu 6y dunocoduara acoc 6ynam.

ApucTtoTenb 6YTYH MaTepuan OGOPAUHWUHT Herusm ubTuMaoui
maTepuagup pe6 ~“ucobnagu. by matepus abaguii 6ynunb, ihyk;gaH
6op 6ynmaigun Ba ny™ 6ynu6 "am KeTmaingu, YHUHr tabuatgaru
MuLLopK y3rapmaingn. N6Tugounii
mMaTepusra 6u3 cesa oflagurad
Ba Xy(pTu ysapo “apama-uap-

Wwn 6ynraH TypTTa acocuii cu-
(haT, SbHU UCCULIUK Ba COBYL-

MK, "ypy~nnK Ba HaMIUK XocC-

aup. MogpanapHuUHT xunma-xun QMg
6ynuwunra cabab ynapga aHa

wy cugatnapgaH Typaum  Muy-
popga 6ynuwwnaup. ApucToTesnb

6y cudatnapHu Xy®DhT-XKYypTH
6wnaH “ywnb, OMMOefOKAHUHT
TYpT 3N1eMEHTUHN — Tynpo~,

CyB, 0/IOB Ba ”"aBOHMU KenTI/IpI/I6 1- paem. ApUCTOTENb 3/IEMEHTIapu.
ynkapgn (l-pacm).

ApPUCTOTENHMHT (UKpu4ya, acocuini cugatnap ubTUAONA MaTe-
pusa 6unaH axpanmac “onga 6ornaHraH amac — 6y cudgatnap-
HM MaTepusafaH axpaTumb onuMw EkW yHra uywuw MyMmKuH. Maca-
NaH, CyBHWM WCUTCaK, YHAAH COBYMNMKHW 0AKMB, YHra ucCuUIunk
6epraH 6ynamus, cyB 6yrnaHagu, SibHW ApPUCTOTENHUHI alTULIN-
Yya, "aBora alnaHum6 keTagu. ByHpaH, 6up 3nemMeHT 6oHWa 3nc-
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MCHTra aifaHuwmn MyMKWH, AeraH xynoca uuuapHnaun. LyHpai
K;unmb, 3"ap Xun mopgpanap BYXYAra KenTUpuW caHbaTu MyaWsH
(npaTtnapmm 6Hp-6upura uyywwuwpgaH unbopat, Aeb6 OGHAMHAW.
pek dwunoconapn Tabumatga Boue OynaguraH 3”ogucanap
Tyrpucuga ¢auar Ky3aTULWNAPHUHT Yy3WrarHHa TasHWb, ymymui
TywyH4Ya X;ocun umnap 3sgunap; y Batnapga XamuaTt uwnab
YHLApYBYU KyUNapUHWHT fapa)acu 3KCNepuMeHTra acocnaHraH
aHWK (haH BYXYAra Kefa oflaguraH jgapaxapjaH aHya ysou 3au.

Mpeyunaga ¢unocodnap, Yy3NapuHWHI acocuin 3bTUBOPUHY,
MaTEPUAHUHT HUYKW TY3UIUWWHW TywyHUW ma”cagupa, abcTpakt
Hasapusanapra uapatraH 6yncanap, 6owua wmamnakatnappga
XUMUABWIA y3apuwnap TyrpueHgaru amanuii mabnymoTnap acTa-
CCKMH Tynnana 6opau.

X03Hp 3"aMMa 3bTHpPO( 3TraH (UKpra Kypa, XMMua 3pamus-
HUHT 6owwnpa AnekcaHapuaga — Hun pgapécu uyimnaguraH oM
CHuparu wa”apfa KynuHya MWUCTUK Tycga 6ynraH TypaM Mab-
nymotnap Tynnamu s3tonuga BYXKYAra KenraH. ANeKcaHLpWUSA 3HT
MMpUK caBAO Ba MafjaHUAT Mapkasu 6ynmb, yHra aHTUK [YHE
MaMmfiakaTnapuuuHr ~"amMmacufjaH Kuwunap Ba ToBapnap Keaub
yypap 3gu. Mucppa “agum 3aMoHNnapfaH MaBXypn 6ynraH ama-
nvii 6unumnap AnekcaHjpuaga TynnaHap Ba yHAaH 60HN"a Xoii-
napra Ttapuanap aau, aHTuK [peunmsHuur @unoco@uk uieanapu
3"am Wy wa™apfa pusoxnaHau. 1 acppa AnekcaHapuapa €3un-
raH TpakTaTtnapfa Xumuara fOWp KynruHa MablymoTnap, Xu-
MUABUIA annapaTNnapHWHIr  TaeBHpPNapu, uu3gupuw, 3"ainga,
unbTpnaw, 3puTULWL, KpUcTannaw onepauusnapumuunr tapennort-
napu 6op 3gn. Hoacn MeTann3pHW ONTUHIa alnnaHTUPULL MYM-
KHH feraH wupes, fAbuUM XUMUAHUHI PHBOXMAAHHWMWUIa TYCUUHANK
Kunnb, yHM y30K, BayT 6e3'yga kmagupuwnap nynura conmb Kyiran
ngea 3"aMm AnekcaHipuaga BYXyAra Kengu.

VIl acpga apa6bnap Mwucpum Ba Lapuygarnm 6owua mamna-
KaTnapHu 3ab6T 3TraHfaH KeiinH, AnekcaHapusga Xumus co3’a-
enfa TynnaHraum amanuil GUAMMAAPHUHT 6Up ~nemii 3%ap 3"onga
ca™naHu6 uongu. Apabnap 6y 6unumnapfaH qoliganaHgunap,
KeMHYaNuK 3ca KynruHa siHrM MOAJanapHu, XymnafjaH, HuTpaT
KucnoTa Ba 3;ap XWN Ty3fapHW Kawd aTAauMnap Ba ypradgunap.
AneKcaHapua OonMMAapu uwnaaTraH «XMMUs» Cy3H YHra apa6ua
«an» fjeraH ong "ywnmuya uywunnb, «anxumuas» cysura ainaH-
THpungu. Apab onumnapu 3"ap Xun XUMUABUIA Taxpubanap Ba
amManuin MabiymoTtnap 638H 3TunraH 6up “aH4ya KUTO6 €E3nb
Kongupaunap.

Xanybounin WcnaHusaHWHT apabnap TOMOHWAAH 3abT 3TUAHLIN
XUMuara goip amanuini 6unumMmnapHuHr Fapébuin Espowara éiHnu-
Wwura nyn ougH; 6y 6unmmnap 6unaH 6upra, Hoacn MeTanfapHH
ONTUHra anaHTUpuWw MYMKWH feraH uges 3%am €WunnpgH..
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Ypta acpnap EBponaja wy wugesHW amanra owupuw nynu-
fa “mnuHraH 6e’yaa ypuHuwnap o6unad ytau. XumMus Tapuxupa
6y pgaBp anxumus paepu fAe6 atanagu. Yprta acpnapga wiaMuii
(hVKp TaMOMWIA KATOJIMK YepKOBUHWHI  TabCUpW Ba Ha3opatu
OCTHAA 34M. APUCTOTENHUHT py”oHuiinap coxTanawTupub tobop-
raH TabMMOTU "YKMPOH TabAuMMOT 3au. By TabnmmoTra Ba uep-
KOB TOMOHM[aH ypHaTuaraH 6owka jpormanapra wy6x.a 6unaH
NaparaH >‘ap “aHpali KWW Karnw, Tabkub KuaumHap 3gu. daH-
HUHT GHp >olJa KOTMG LOAWWM Ba GUAMMAAPHUHT TalKYHIWKKA
03 YrHpMWMK ypTa acpnapra Xocaup. ™

«K>agumrn pgyHépaH,— neb ésraH 3gH JHrenbsc,— MNTO0NOMeEN-
HUHI Ly&lW cucTemMacu Ba OBKAHA uwnapu Mmepoc 6ynnb kongwu.
ApabnapfaH aca— YHIUK Xucob cuctemacu, anrebpaHuHr acoc-
napu, pakamaapHMUr Xo03uprn waknga ésunuwH Ba anxuMmus
Mepoc 63?711M6 UONAU.— XPHCTUAHNUK YypTa acpnapu Xey Hapca
Nongupmagu»*.

by paBpfa 4YuMHakaM XWMUS YpHWUra, Hoacn MeTannapgaH on-
TUH ONWIIHKM y3ura Ma”caf "mnub uyiiraH anxumMus rynna6-sw-
Hagn. ANXUMUKNAPHWUHT OYyTYyH “apakatu cupam «gunocogus
TOWW»WNH axTapub Tonuwra “~apaTuaraH 3fH, Oy TOW, yNapHWHT
(hrKpnya, Hoacn MeTannapHuW ONTUHra alnaHTUpuUWIruHa amac,
6ankn KacannapHu Ty3aTull, KUWWAapHW EwapTupuw, YMpHK
y3aTUpuLWaeK axoimb xoccanapra "“am 3sra aMuL.

Papbuit EBpona anxumuscu, MaHHUHI PUBOXIAHMLWIMAA WXKO-
6uii ponb yiHaraH apab anxumuscura T'apama-uapwum ynapo?,
peakumoH, naMmra xumnog o”mm 6ynmb, 4YepkoB 6unaH (eopannap
MaH®MaaTH YYYHrHHa XuU3MmaT Uuuaau.

YWroHHw paeBpu pe6 atanaguraH faBpra Kenumod, XVMUSHUHT.
puBoXnaHnwuga 6ypunuw 6ownaHan. EBponaga KanuTanancTuk
MyHocabaTnapHWHI nango O6ynuwmn 6unaH xXapaktepnavagu-
raH aHa Wy AaBpja TypMyLW XUMUA ONJura AHrUAaH-aHru ama-
AMiA MacananapHu bMyigu. KacannuknapHu fgasonawfa XMMUSBUIA
npenapatnap uvwnatuw Taxpubanapum xumusga AHru 6up o mMm-
HWU, ABHU ATpoxumus (MegMLMHA XUMWACWU) [eraH OUUMHW BY-
Xyfara Kentupau. by OUMMHWMHI acocuyucH wBeliuap Bpaum [Mapa-
uenbc 3gun; Mapauensc XMMUAHUHT acocuin ma”“cagu LOpU-JapMOH
Taépnaw pe6 “~ncobnagu. Y, Y3MHWHI MeauuMHa co’acmparu
nwnapuga XuMusBuil npenapatnappaH qoiganaHn6, mysadda-
KUATNW HaTwXanapra 3apuwan Ba KatTa wysdart "o3oHam; 6y 3on
KyNnruHa BpayfapHu XUMWABUIA TeKwupuwnap  onmbd 6Gopuwra
Xanb atau. By SHIM ouMM anXMMWUKAAPHWHT «npobiemanapu»HH
opifara cypmb Tawnagu Ba XMUMUABUI Yy3rapHLWAapHU ypraHui-
HUHI 0"MNoHa WynnapuHu Kypcatué 6epau. ArpHKoNaHWHI MeTan-

* 9Hrenbc, Tabuat puanektitkacu, 1952, 5-6eT.
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nyprusra acoc coAraH Ba Xumuaga "“ynnaHwunaguraH SHCU, Hu-
NoATHA KEeHr 6up co”a oumb GepraH MAMWIA uMwnapu 3"am  Xygaau
ywa jgaspgaru uvwnapaup.

Ywa paBp XuUMUkKnapu, rapuym ApucTtoTesb TabIUMOTUHUHT
TabCMpPHAAH 3"anM "yTynmaraH Ba anXMMUKIApHWHT 6up Tanali
XaTo (ukpnapura, XymnagaH, (gunocouk Tow 6op feraH ¢uUK-
pura I<ywwunraH 6yncanap 3"am, 3%ap 3"0nga, YNapHWHI WLWNapu
XuMusara Jonp 6unMmnapHyM aHvyarmHa vy”ypnawTupuwira MMKOH
6epaH.

Anxumrg Poccusara éimnmaraH a3gu. Pyc amanuii xumusacu
To XVII acpraya Pap6uin EsponagaH wmycTa™umn paBuwpga pu-
BO3KNaHAM pfeca 6ynagn. Xumuasuid 6unmmnap cosacupa, aco-
caH, A™H LWap”® mamnakatnapu (BwusaHTusi, ApPMaHUCTOH Ba
6ow”™anap) 6unaH anoua “mauHap 3gu. Pyc macTtepnapu y3
KysaTuwnapu Ba Kawguétnapu 6unaH xumuara AoOWp amanuii
MabflyMOT/lapHW KeHranTupamnap Ba XUMMUABWUA OGUAMMAAPHUHT
fAHaja puBOXNaHuWwKUra épgam uungunap. Pyc xumuknapu Tyn-
naraH TaxpubanapHHHr 6up I[“mcmn Pycpa «TpaBHUKNapu»,
«LBETHUKNAp», «ycTaBnap», «jiedyebHuknap» kabwu Homnap 6unaH
atanraum 6up Tanal peuenTypa Tynnamnapuja akc 3TTUPUNraH.

XVII acppgarmHa xumunaga TabmatHu 3"aéTAaH axpatunarad
3conga ypraHuw ycynm acTa-cekKuH iy”~ona 6ownagm Ba 6y (haH
aHU”™ 3KCNepuMMEeHT HaTuXKanapura acocnaHu6 xynocanap uuua-
paguraH 6ynan. Xumusga 6y saHru ouymmra Pobept Boiinb (1G27—
1691) acoc congw.

Bolinb xumuaga TEKWUPUIWIHUHT  AHTU MeTOAMHM Kasz“oHAa
6upuHYM 6ynnb uynnagu; 6y Metod, TaxpubagaH ONMHIaH HaTi-
Xanap Ba Tabuat 3“ogucanapupa KysaTtunaguraH LUOHYHUATNap-
HH yMyMAaawTupuw Wynm 6unaH sHru 6unmmnap 3*ocun UMAWHa-
oW, peraH TacaBBypra acocnaHraH 3gun. XMMWKHUUT Basudacu,—e
peraH 3gu  bBoinb,— Taxpubanap uUWAUW, Ky3aTuwnap o0nub
6opul HaTuxacufa MabaymoTnap Tynnaw Ba 6upop nasapHAHWU
MalifjoHra TawnawpaH ONAMH WYy Hasapuara oug 3"ogucanapHH
CMHYMKNAb TekwupuwapaH ubopat. XUMUAHUHT Macagn XWUCM-
NapHUHT  TY3UAUWWHW  GUANWAND, XUCMAAPHUHT TY3UNULWNHK
OGHAMWHWHT BOCUTacK 3ca ynapHW 3feMeHTnapra napyanawifaH
noopat xumuasuin aHanusgup. AmMMo boinb aiiTraH anemeHTnap
ApucToTenb aliTraH anemeHTnapjaH tamomwuna bowuagup. boinb
TabAUMOTUIa Kypa, «Mypakkab >XMUCMAapHWHI Tapkubura kupa-
auranm Ba Mypakkab >xucmnap napyanaHraHpga s“ocun 6ynagurad
SHT Of4AMI XUCMNapHW» 3neMeHT feb 3“ncobnamo” kepak. bolinb
XUMUABWUIA  31eMeHTnap Tyrpucuparu Hasapuii LapawwinapuHk
Y3NHUHT «CKenTUK-XUMUK» fAeraH kKutobupga 6aéH atgu; bBoinb
6y Kutobmpa anxHmumknap (QUKpNapMHuU Ba MeTanfapnuHr ysra-"
puwn 3*a*mgarn TabIUMOTHU "aTTuU” TaHuug uunau,
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BOWAHUHT MAMWUA Wwnapu Ba, aHMUCA, YHUHT TeKWupuw Me-
TOAN XUMUSAHUHT PUBOXIAHMWKUIA MXKOBUIA TabCcup KypcaTau.
AMMO XUMUA MaTepus TYrpucuparn apuctoTenya Tab/IUMOT WUC-
KaHXacufaH, AbHW Y3UHUHI PUBOXNaHUWWra y3o”™ BauTt xanan
6epnb kenraH TycuugaH 6atamom ~yTynaryHua sHa 100 iun yama-
CW BauT yTAMW, aHa WYHAAH KeAWHrMHa XMMus ~ogucanapHu uLarb-
Wi 6up mnMuii acocga Tekwwupuw iynura un™nb6 ongu. by paBp
(hNOrMcTOH Hasapuacu pfe6 atanaguraH HasapuaHUMI XuMusaga
AYKMPOH 6ynuiun 6unaH xapakTepnaHagu; (AOrucToOH Hasapus-
cuHn XVII acp oxupupga Hemnc xumuru LWTanb ApatraH 3gu.

XVII acpfa, MeTannyprusHUHr  pUBOXIAHMIWIKN MyHOcabaTn
6unaH, XMMUKNap éHuw, MeTalNlapHUHT OKCUANaHWLW Ba "aliTapu-
NUW npoueccnapHra ano”mpga 3bTubop 6Gepa 6Gownagunap; aHa
Wy npoueccnapHu wuso”nab 6epuw 3apypaTtu (AOrMCTOH Hasa-
PUACUHWMHI  BYXyfAra Kenuwura cabab 6ynau. By Hasapudara
Kypa, 6apya éHyBuM mMopaganappa, XymnafjaH, metannapfa “am,
yMyMuin 6up onoB Mopna — aoructoH 6ynagu. EHyBuM moppaa-
nap évguvpunraHfja €ku metannap “arTu® yusgupunradHga no-
IncToH yunb Ketagu Ba TYnpoUCMMOH MoOAAa — KyWHAW [Monagwu.
Jemak, éuHW wunpoueccH MOAJAHWHT (OrUCTOHra “ampa Tyn-
pocMMOH “ongu”ua napyanaHuwugaH wnbéopataump. MacanaH:

pyX = (NOTUCTOH + PyX KYWOHAWUCU.

EvraHga Xypa 03 TynpocCMMOH MoAafa ”“ongupaguradH mMopa-
fanap, MacanaH, Kymup, HYKyn pgeapnu (noructoHgaH H6opar.
EHMaliguraH mopjaHH — KYHOHAWHH  (OrTMCTOHU  Kyn  6ynrad
Kymup 6unaH 6upra “um3gupub, yHra ¢GAoructoH 6epuil MYMKUH,
y Ba’Tha KYlOHAW MeTannra ainaHn6 uonagw:

PyX KyHOHAWCKM + (DNOTUCTOH = pyX.

®nornucToH HasapUACUHWHI PUBOXNaHULWIMIa MeTann EéHraHga
OTMPINTUHUHT Kynanvwunaek 6up ¢akT, AbHM 6yHaain KaparaHpga
Wy Hasapuara Tamomuna 3uf KenaguraH (akt “am TYC MHAUK
mnmagun. PNorucToH HasapuUACUHWHI Tapadaopnapu O6yHu (no-
FTMCTOH HUMNOATAA EHrUA, SbHWM 6ONWa XUCMAAPHWHT akcuua, epra
TOpTHAMaNAun, 6ankn epfaH "ouyumw xycycuaTtura ara geb mso”na-
aunap. LUYHWHT yuyyH, >XWUCM Tapkumbupa HAOTMCTOH LaH4ya Kyn
6ynca, WyH4Ya eHrun 6ynaau. BYHWHT akcuua, XWUCM y3uparu
(hNOrMCToHHM Ry~oTca, onippoi™ 6ynu6 uyonagu. bow” a 3naaunaT-
NapHW “am Xxyaau Wy Taps3fga xacnywnawra ypuHaunap. Maca-
naH, BHWIW Y4YyH “aBOHWHT 3apyp 3KaHAWTWHKU EHUW Bakgupga no-
TMCTOH TYrpuUAaH-Tyrpun Wykonub keTtmangu, 6ankum ”~aBo 6GunaH
OKW YHUWHT 6upop uucmm 6unaH 6GHpukagu, pneb wuso”nagunap.
X,aBocu3 Xoiga ¢GnorucToH 6unaH GupukaguraH Hapca 6ynmai-
OV Ba LWYHWHT Y4YyH EéHuW TyxTab “onagw.
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DOrMCTOH HasapuscuHM y30” Ba”Traya 3"amMma 3bTUpPOQd
(\mnn6 kengu. by wmasapus ywa BaTAa XUMWUKIapra Mabaym
6ynraH TanalirmHa GakTnapHu cucTemara COAULW RYAUHU Kyp-

caT4um Ba XMMuWKnapra amanga
unrapyu cypwunaraH fiHru npo6ne-
MaflapHH 3%an KUWAMWw NMKOHWHH
6epaH. AMMO 3"ofucanapHuHT,
3Maunkuin cababuHm oumb Taw-
naw ypHUra, ynapHu Xom xaén-
nuK 6unaH n3o3"nab 6epysun >gap
KaHfaih coxTa Haszapua Kabw,
(hNOrNCTOH Ha3apusAcH 3"am, 0™u-
f6atna XMMUAHUHT PUBOXIAHULLN
onpnpa fob 6ynu6 “onau Ba xu-
MUSHUHT anxuMusara ouj Tacas-
Bypnap cap“HTupaH 6aTamoMm
UYTYnHWMra nyn uyrimMmagH.
5.

caunaHmw ~oHyHu. XVIII acp-

HHHT WKKWHYW apMupa Xumuara

Muxaun Bacunbesny JTOMOHOCOB TEKWNPULWHAUT  aHUL, MeToAna-

(1711—1765) Py XXOPUIA LUAMMULWIN HATUXKACK-

WwarHma (AOrMcToH HasapusacH

pag 3TWAAM Ba Y3UN-KeCcUNn YNOKTUPUG Tawnauan, TeKWwupuil-

HUHT aHHU MeTognapujaH golgananHwHu gactnaé M. B. Jlomo-
HocoB 6ownab 6GepraH 3gu.

Muxann BacunbeBuy JTlomoHoOocoB 1711 6GunrwHr 8 Hosbpupga
ApxaHrenbck ry6epHaCMHWHr XOAMOropu lWa”"pH fAuMHHAArM [leHncooka LuLl-
nornga 6anuum-nomop owunacuga TYruagH. Jlomomocou  y3WILWNT CaBOAXOU
xaw i*Hiu'ioFii “ynnpa yku6, xaT-caBOAHWMM uYuuapraHfaH CyHr, LHWouga Ttona
onran xamma KutobnapHu Te3 opaja yuub umuam. JIoMOMOCOBLILWT XAp Hapca-
ra Xyfa UM3NLYBYAHNUIW Ba uamra 6ynraH 3yp HWTHEMM YyHH 19 cwwuna
KWWNOTHHH Tawnab keTuwra maxoyp atau. JlomoHocoB 1730 WHAHWHT uuwwmna
nnbga Ba fesapnau nyncus ,xonga Mocksara X”Haau Ba y epra 6opu6, CnaBsiH-
rpek-natum akagemwusacura— ~wa BayThga MockBaga sarona 6ynraH onuin yuyo
lopTura kupuwra mysadpdak 6°nau.

Akagemuagarun ornp WapouT Ba MOAAWWA a.\BONHWHUT MOYOPAHTH éw Jlomo-
MOCOBHWMHI 6unumra 6ynraH 3yp ”aBacuHu uUaliTapa onMagH. JIOMOHOCOB
aXonH6 pobunmaTtra ara 6ynraHnMrH  Ba FaiipaT 6unaH  MCHAT LWATAHAUTK
Tydaiinn, AxkageMWUSAHWHT eTTU CUMH{( nporpamMmacujardH matcpuannapum Typr
nnnga 6unné ongn. JTOMOHOCOB OXWUPrU CUHGMUWM TyraTmagun, YyHku y, 12 Ta
HT AXwWwn yKyBumnap 6GunaH 6upra. Akagemus “ysypnpgaru yHHBepcuTcTAa
yijmn yuyyH MeTepbyprra >yHaTtungu.

JlomoHocoB MMeTepbyprra KenraHgam KeWivH 6up Aun yTmaih. mMeTannyprus
Ba KOM WLWWHU YpraHuw Yy4yyH 4eT 3nra to6opungn. JTOMOHOCOB 4YeT 3ngaH Lai-
TM6 KenraHgan cyHr, 1741 iunga Akagemusara gusnka cuHOU Oyiinya agblOHKT
unnué TalnHNaHgu, ammo y, Te3 opaja Xxumus Hpodeccopu Ba Poccua Paunap
akagcmumacmwwr Tyna L\yuyknk ab3oeH 6ynu6:uongu.
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B. M. JlomoHOCOB MAMMWIA rosnapu, Y3 3amoHacura nucbataH onraHpa, 6up
Heya YH Wunnap yamacu WArapu KeTraH, HU"oaTAa 3yp KOGWMNHATAM Ba UCTeb-
0OAAM  KUWWnap XymnacupjaH 3gu.

YHUHr OTaWMWH UAMUIA Ba amanuil GaonuAaTH HH>;0aTAa KeHr Da XHAMa-xun
34H. AkafeMuk BaBunoB YHUHT wy ¢GaonuaTuHum Tabpudnad 1947 innpa 6yH-
pnaii pe6 ésraH agu: «®aHHUHI aHa WYy Ynyp Hax.paMOHH TOMOHMWAAH LWAUHTaH
MINaPHHHT  “aMmmacyu "~03upru KyHAa, MKKW acp yTraHfjaH KeliMHrMHa T na
TYWYHNM6 onuw Ba yHra MyHocub6 cypatga 6a”o 6epus MyMKuH 6°ngn. ®dusu-
Ka, XMMuA, acTpoHomus, ac606co3nuk, reonorus, reorpausa, TUALWYUOCNUK,
Tapux co”acupa YHWHr 6up y3n umaraH uwnap 6yTyH 6up AKafeMUSHUHT.
thaonuatTura apsump aam»*.

XumuaHun pactnab JlomoHocoB thaH fAe6 Tabpudnagun, XonbykKu YHUHT,
3amoHaownapn — Fap6énfl EBpona xumuknapym — xummuara «apanawl XucmnapHu
(AbHU Mypakkab MopfanapHH) Tapkubuili umcmnapra napuyanaw €ku Wy TapKu-
6uini KucmnapHu OGUPUKTUPUG, XMUCM "OCHA LMAUW» CaHbaTUHU 3rannaw YyuyH
Kepak GynraH onepauusanapHHHI TacBupupaH nbopat aeb uapap agunap. Jlomo-
HOCOB XWMWAHWHI  Basudacu XUMUABWIA onepauuanapHHHI Y3UHW ypraHuw
6ynmali, 6ankm XUMWUABMIA onepauusnap BayTupa «apanaw Kucmnapga»
cogup 6ynaguraH “opmcanapHu ypraHuwpaup, fe6 TabnHm 6Gepap 3gw.

JTOMOHOCOBHMHT (huKpura kK pa, «XMMWUs apanawl xucmnapga 6ynaguraH
y Hapuwnap “auwpgarun gaHaup...»*. JlomoHocoB 6y (aHHM MaTemaTuk ycynpga
6up-6upnura 6ornab 6aéH uUMAMHraH Ba aToM Has3apuAcH acocupa 6up TapTubra
CONUT an XuMussnin aktnap feb >;ucobnap 3au. MopgaaHUHT NYKH TabmaTuHu
6UNafHraH KWWK «YHUHT Vvip XIn ysrapuwnapnHH, XymnagaH, napyanaHullH-
HU, BUPUKUWIMHKM Ba ~okasonapuu m3oywo6 6Gepa onagu». JTIOMOHOCOB «4YMHaKam
XUMUK ~am Hasapuayu, >am amannétym OynHWUW Kepak» fep 3fu. «YN4oB Ba
Tapo3unapsgaH oiganaHnnnb, coh moppanap 6unaH amuy Taxpubanap yTka-
3nnranfa TaxpH6a HaTuXKanapuHW Hasapuii Xu”ataaH aHanus KunH6 6Gopuuw
Kepak. JTomoHocOB 6yHAa MOAAaHWUHI Ty3unuwu “auymparu TacaBB’ypnap Haka-
fap My“MM axamMuAaTra ara 3KaHNUIUHU TabkKupgnab6: «ce3nb 6ynmaigHraH 3ap-
payanapHWHr WYKM TY3MAUWWHW BGHAMaRAUTraH Gusnknap Ba XycycaH XuWmuknap,
3ynmatga “onasepagu» feraH 3au. JTOMOHOCOB MoOffa TY3UAWWMUHUHT Kopmyc-
Kynap HasapuacuHu ApaTub, y3 3aMoHAowWwNapuaaH Heya YH Wunnap wnrapu
KeTau, 6y Hasapma ,\o3upru 3aMOH aTOM-MONEKYNAp TabJAUMOTUHHHI facTnabkm
HaMyHacu 3gu.

JTOMOHOCOB XUMWAHU Y3WHWUHT «acoCcuil KacbH» ae6 >;Hcobnaca-ga, 6GUpMHYM
axonné pyc usnurm )am agu.

Y, XumMuna Gu3HKaHUHT épaamun 6unaH ypraHWNUWH Kepak, XMMuaBuWii 3"oau-
canap (wu3nkKa LOHYHNapu acocuparvmHa TYrpu TanuuH UUAWHHWW MYMKUH fAeb
6unap Ba xumus 6unaH Gusmka bup-6bupura vambapuyac 6ornu” GynHwWK 3apyp
ne6 tana6 Hunap 3au. JlomoHocoB «CnoBO O MONMb3e XUMUU» («XUMUAHUHP,
toigacu Tyrpucupa WKKU Oru3 cys») peraH acapupa 6yHpain geign: «®usmka-
MW 6unmanguraH XUMUK “amma HapcaHH naiinacnab “wpupaguraH  Kuwwura
yxwaingun. 13y umkkana ¢aH ysapo WwyHpaalh 6ornaHraHku, 6upn bGynmaca MKKWUH-
yncum Kamonra eTta onAMangun».

JIOMOHOCOB XUMWSBUIA 3;04McanapHu n3o”nab bGepuwpa ¢pusmkagaH doiiga-
naHnb, AHrM GaHra, SbHUM PU3MK XUMKUATA acoc congu. Y, «,<ypc WCTUHHOMN
thunsnueckon xumumn»  («YnH GU3NK XUMuUa  Kypcu») fa 6y daHHM xaoHfja
6upuHun mMapTa aHuy Tabpudnab, byHpai ge6 é€3raH agm: «PU3NK XUMUA apa-
naw XucMmnapfa XMMusBWA onepauuanap Ba’‘tuaa OGynaguraH “~ogucanapHu

*C. N. BaBunos. Tpupguatb neT COBETCKOW  Hayku, [aBnat cuécuit
afabuértnap Bawpuétu, 1947, 6- GeT.

** M. B.1lomoHOCO B, N36paHHble unocohckne nponssefeHus, fasnat
eWwynii agabuétnap HawpuéTtm, 1950, 84-6eT.
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hu3nka LOHYyH-“ompanapun Ba Taxpubanapum acocumpga u30™nab 6GepyBui
haHanp»*.

JToMOHOCOB reHuan TabuaTwyHoc 6ynubruHa ~onmaii, 6anku maTepuanuct
tunocod 3%am 3gu. JlTomoHOCOB TabuaT “opgucanapuHu Tekwwupap 3kaH, punoco-
(DUAHUHT acocuii mMacanacMHW — TaakKypHUHT 6opnu”ua MyHocabaTu Macana-
CUHW — MaTepuanucTyacura “an ~ungu.

JTOMOHOCOB WMHCOH OGWAMMWHWHI LyApaTura uaTTUL, HIWOHAM Ba akKajeMUK-
nuK Basutacmpa wwnaraH “amma hunnap gasomuga Poccuaga mabpudaTtHUHT
EMUNNWKN yuyH, pyc DaHUHUHT paBHas TOWHLWIK Y4YyH "opmai Kypawau. Xymna-
faH, JToMOHOCOB Ty3raH foiinM”™a acocupga ma YHWHr Tanabu 6unaH 1755 iunpa
MockBa yHuBepcuTeTu ouungu, y Poccuaga 6GupuHuM  yHuBepcuTeT 3gum, 6y
YHUBEPCUTET KelinH 60pn6, pyc paHu Ba MabpudaTUHWHI MapkasnapupjaH 6upu
6ynn6 1ongn.

Yiwa 3aMOHAa 3"aMMa XWMWKNAapHW UU3MLTUPraH acocuil Ma-
cananapfiaH 6upu ONOBHWHI Tabuatu 3"aumpgaru, éHuw Ba MmeTan-
NapHAUT Kyiduw wupoueccu Mo™MaTu 3"aumpgarn macana agu. ®no-
rMCTOH HasapuacH 6y npoueccnapHu, metann "artu” ~nsgupun-
raHga ysmgarun ¢GnorucToHHuM Wy~oTuwwnra 6ornu”™ ge6 wnso”™nap
3gn. by Hasapus 6unaH 6up uatopga, 1673 iunpga Boinb Tak-
NG “unraH Hasapusa 3"am KeHr Tap”anrau 3gu; bolinb Hasapwus-
cuhra Kypa, mertannap “artu”® “unsgupunraHga Xypga HO3HK «0/10B
mMaTepuacu» MeTann wuuura Kupap Ba MeTann o6unaH 6UPHKKO,
YHUHT OTUPJINTUHW owwupap 3MuLl.

M. B. J/IoMOHOCOB OWpPAuKKa 3ra 6ynmaraH 3%ap “aHpali
«MaTepusnap»ra HusosTga wy63"a 6unaH “apagum (ywa BaTga
MCCWYLWK Ba COBYMIWK, 3JIeKTP Ba EpyrnvMK 3”ofucanapuHuHr
cababu Wy wmaTepusNapHUHT Kyuynwungmp, gfed TywyHTUpHIap
agn). JToMOHOCOB Y3WHWHT 1745 iinnpga Akagemusfga goknag uun-
raH «l/iccuuynmMk Ba COBYLJIMKHWUHI CUpWU Tyrpucugaru mysno”asa-
nap» feraH guccepraymacuga «McCUMIUK TYTrAUPYBUYU MaTepusi»,
AbHU «TEnaopof» HazapusacMHK "aTTuy TaH™ng uwnnb, 6ywnaai
MaTEPUAHUHT BYAMLIN MYMKWUH 3MacnuruHum ucbot “mngm Ba uc-
CHUMUK Tyrpucupa y3vm nwnab ymBfaH MexaHUK HasapuaHu 6aéH
aTAM, 6y Hasapus wuccwylik “ofgucanapuHuur cababu 3"amma
XUCMMapHW 3™ocun “MNyBYM HU3MN0ATAa Maiifa 3appavanapHWHT
3MapakaTugup pe6 TywyHTupagu. JIOMOHOCOB Y3UHWHI aHa LWy
acapupa meTannap K,aTtuy ~m3gmpunradHga OrupanruHUHCL OpTU-
wura cabab, boinb yinaraHHAek, MeTannra «0/ioB MaTepusicu-
HUHI» KUpUWKW 3Mac, 6ankn MeTannHWHI aTpodparu 3"aBo 6unaH
oupuknwmnanp, AeraH QUKpHU OupuHuYM  Bynub  6aéH  “ungu.
JTOMOHOCOB Y3WHWUHI 6y (uKpuHKU 1748 Aunpa mawxyp maTema-
TUK Oinepra é3raH xaTupa “aTbuiipo™ Tap3ga wudofa a3Tau;
NomoHocoB 6y xatuga BOWMHMHT MeTannapHu MaTTul “n3gupuil
TaxpubanapumHu mynos“asa [*mnmnb, wyHpfain peb é3agm: «K,aTTuk

*M. B.JlomoHocCcoB. W3bpaHHble hunocodckne npomsseseHus, fasnat
cmécun apabuétnap Hawpuétm, 1950, 186-6eT.
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Kn3gupunaétraH XUCM ycTujaum TUHMaK yTub TypraH “aBo 3ap-
pavyanapu "usgupunaétraH XucMm OunaH O6GupuKagM Ba YHUHT
OrUPIUTUHW  OlIMpagK, byHra “eu uaHgan Wwak-wyb"a
AyL»*.

JlomoHOCOB, KeilmHpou, Kyn BauT “apakaT “nnub6, ®aHnap aka-
pemMuacuga Xumus nabopatopuscu Tawkun ~unuwra mysaddal
6ynraHnpaH CyHr, Y3WHWUHI TaxXMWHNapuHuW Taxpubajga cuHab
Kypa 6ownagun. JloMoHOCOB Wy Maucagga pactnad BOWNHUHT
MeTannapHu "~attu” u3gupuwl TaxpubanapuHu cuHab Kypuura
Kapop “wnagu.

Bolinb MeTannapHu or3y cyw”"naHTUpu6 6GeKUTUNraH LWwulla
peTopTanapga “usgupradH sgu. Metann cupTtupa 03poL, KYHOHAM
xocun bynray, boinb petopTanapHu ouvap Ba ynapra >$aBo Kupu-
WWHW WYy peTopTanap repMeTuK 6eKUTUATAHUHUHT UC6OTM cudaTun-
fa ~alf uwnap, WyHAaH KeiuH, peTopTanapHu TopTub Kypap 3au.
bBoinb “aHpaint Taxpubanap “unraH 6ynca, JJoMoOHOCOB “aM Xyaam
WwyHaa Taxpubanap umaué Kypau, NeKUH y MeTans  COMHHraH
petopTanapHu UM3gupULLIAAH ONAUH “aM, ~U3QUPULLIAAH KeluH
NaM, aMMO oumMacpaH Typ ub, TOpPTMO Kypau. JIOMOHO-
COBHUHI 6y Taxpubanapu Ttyrpucuga €sraH “yhupgarum xatu cluy-
NaHHG6 ponraH:

«MeTannap OrUPAUTUHUHT CO( MCCUL, TabCUpPUAAH OLWINLL-
OWMAaCAUTUHY TeKWuUpmoL, Maucagupa, Or3y cywunaHtupuot 6e*
KATUATAH Wuwa uanwnapga taxpubanap yrtkasgum. by Ttaxpu*
6anappaH Mabnaym 6ynguku, mauayp PobepT BOWAHWHT (UKp-
napu XaTo 3KaH, YYHKW TawuapujaH ~aBo KWpUTUAMAN Kusgu-
punraH MeTanHUHT OrupnuUru ysrapmain “onagH».

JlomoHOCOB  TaxpwubanapupaH, asBano, LWyHAaH Xynoca
yntagukn, MeTannap uatTuy “nsgupunradHga OrupanuruHUHC op-
Tuwura cab6ab, boinb yiinaraHWgek, «OM0B  MaTEPUSCUHUHI-»
MeTannapra oupukuwm ~am amac, (NOrMCTUKNApP 4abBO KHATaH»
napujek, wmeTannapgaru GAOrUCTOHHUHT RAy~onuwm "am amac.
JlomoHOCOB, Yylua BauTHWUHI y3upaéy Taxpuba Tamom 6ynranfad
KeWNH nagnwnapHn o4mb, ynapra 7aB0 KWPraHaMru yyyH N\am
nauwNap Oorvupaurn, OpTUWIMHK aHu nagn Ba Oy 6unaH meTan-
nap umwsgupunradHga ynap OrMPAUTMHUHE OpPTULWIWUIra MeTanHUHT
naBo 6unaH 6upukmwmn cabab OGynMWwMHKM MCOOT 3TAM.

NlomoHoOCOB, Or3u  cywnaHTupu6 6GekHTUAraH wauwnapga
mMeTannapHuM "attu™ uusgupuw TaxpubanapuHu yTkKasub, mMoj-
panappa 6ynaguraH XMUMUABUIA y3rapuLinapHUHT acoCuii KOHYHU-
HMW Kawdg atan. by ~oHyH “o3umpru Ba’*tga “ynmparnya Tabpud-
naHagu:

* M. B.JlomoHOCO B, 36paHHble unocothckne npoussegeHus, fasnat
nuTuin apgabuértnap Hawpwuérm, 1950, 163-6erT.
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Peakuyusira kupuwraH mojfganapHUHr maccacu peakuus HaTw-
Kacufja %ocun 6ynraH mopgganapHuUHr maccacura %amma BauT
TeHr 6ynagwu.

By UOHYH MaTepusiHUHI abaguiinurura oumg YMYMWUR LOHYH-
KWUHT XUMUABUIA Xogucanapra KOHKpeT TaTtébu™n 6ynmnbé, mMofg-
fLanap MaccacWu HUHI cakKflaHWW OHYHW feb aTa-
nagw.

Mopaga >jed4 uayoum iMy~onunb KeTmalgm €ku iyugaH 6op 6yna
onmaigun, onampgary MogganapHWHr MWywpu "amMma Bab,T Y3-
rapmacgau uonafu, feran (UKPHH SHrU apajaun assanrn V acp-
pae™ rpek (unocotnapn aintmb ytram agunap; 6y ¢ukpHH XVII.
Ba XVHI acpHWHr KynruHa maTepuanucT (unocognapun ey uaH-
pail mncbotra My~ ToX OynmaraH KoHyH fAe6 ”~ucobnap 3gunap,
AMMO ylla 3amMoHfarn Xumuknap 6y LOHYHHUHT XUMUA YUYYH "aH-
YaiuMK My~ MM 3KaHIWTMHU TylWyunmac Ba XUMWUSABWIA npoueccnap-
KUHT MHUAOPHIA Tomouura 3bTubop OGepmac sgunap.

MWKAOpPHIA aHanM3 MeTOAUHU XUMWATa fJactnab KuWpHTraH
onum JIoMOHOCOB 6ynaH. Y, xumuara fJoHp 6Gapuya Taxpubana»
puga “amma BaKT Tapo3ujaH (oiiganaHu6, peakuus y4YyH ONUH-
ram mojfanap MULLOPUHKM "“am, peakuusgaH KeinH xocun 6ynraH
mMojfanap MWUAOPUHM XaM aHWKnap 34H. JIOMOHOCOB mogjaanap-
HUHT YMYMUIA MULLOPU XUMUABWIA y3rapuwnapga pJoumo 6up
XWN4a KOMWWMWHKU Tapo3u éppamu 6unaH wmcboT 3TaM. Jlomowmo-
CCBHUHI MeTannapHuW or3um cywunaHtupub O6ekutunram HAWUW-
napfa uM3auMpuw Taxpubanapu YHWHT Maw”yp MaTemaTuk 3i-
Nepra é3raH xatuga OWpMHYM MapTa 6aéH AUAUHTAW PUKPUHHUT
TYrpu 3KaHAUTUMHW Tacamunab 6epauM, Xonoc, KeinHpoy 3ca
(1760 #nnpga) 6y GUKPHH JIOMOHOCOB «PacCcyXaeHus 0 TBep-
JOCTU W XKUAKOCTU Ten» («XXUCMNAPHUHT K,aTTULAUTKA Ba CYlOU-
nMrn Tyrpucupgarn myno”asanap») AeraH acapumga "“am  Xyaaum
ywa wubopanap 6unaH TabpudnaraH 3au:

«...Tabnatga 6ynaguraH ysrapuwnap wy Tapudga cogup 6yna-
AvKn, 6up XucmpaH "aH4ya napca Kamalica, 6owua 6up XKUCM-
ra wyH4a Hapca uywwunagu, 6uHob6apuH, 6up-epha KaH4Yya MmaTe-
pua Kamaica, 6owuya >Xolga WyHYa Kynasgu»*.

WyHgain ~nnnb, moppanapHWHr ywa BauTraya dakart ¢uno-
comK Xxynoca 6ynmb kKenraH WyK;0nMaciukK APUHUUAUHU JTOMOHO-
COB aHuy mMu”gopuii TaxpHb6anapga ucboT 3TAM, WYHAAH KeWuH
6y npuHUMN uUaguMru maTepuanucTnapHUHI reHnan dapasiijaH
TabuaTUUHI 3KCNepuMMeHTa UCH0T 3TUAraH KOHyuura ainaupH.

* M, B.JlomoHocoB, WN3bpaHHble unocodckae npoiizgegouns, fasnat
rHecuii apabuértnap Hawpuétun, 1950, 341- Gert.



Kupuui

MAICCACUHUPT Ca™NaHULW LOHYUU XUMUSA YYYyH HU-

XOUTH. | i yTMuaTra ara. MofpanapHUHT y3rapuwium typpu-
cugarm (lyiyn 1.l1,mi MOT aHa WY LOHYHra acocnaHagu. Xumuk 6y
LOHYHAHH P> I 1itllH6, y3n uunaéTraH TeKWNpPHLWAApPHHHT Typ*

PH-HOTATPH lin nMn  Youmo TeKWWpu6G Kypa o0nagu, UYYHKU Tax-
pHb6agaH aim.i:i MMWH aH MopgAdanap OFMPAUTMHUHT Taxpubagau
Kelind >ocin O\ n.w Mmoppanap OTpAMrura TeHr Kenmai uonu-
Wy Tekwmpwma.! 4lro LWAHHFAHAWUTUHH KypcaTaju.



Il BOB
ATOM - MOJIEKYTAP TAbIINMOT

TeKWwWHpUW A MULAOPUIA aHANU3HHHT KUPUTUAUWLIK Ba Macca-
Nap cakfaHWW KOHYHWUHWUHI Kawd 3TUAWWKU  XUMUAHUHT siHaja
pUBOXNaHMWK ydyy TroaT KaTrta aamuaTtra ara éyngu. bwupo”
AMMUAfa aTOM-MOJEKYNsp TabAMMOT Lapop TOMraHAaH KenuH-
rmma 6y ¢paHra mycta’KaM WIMWIA acoc COAMHAW.
mC 6 ATOM-MONEKYNAP Tab/UMOTHUHI BYXyAra kKenuwu. ATOM-
MONEKYNap TabAWUMOTHUHI acocnapuHu JlomoHocoB 1741 imnga,
Y3UHWHI facTnabkyu acapnapupaH 6upuga, AbHU «INEMEHTHI
MaTeMaTU4ecKoh Xumum» («MaTeMaTUK XUMUA 3NEMEHTNApPU»)
jeraH acapupa 6upuHum 6ynmb6 6aéH aTraH 3gu. JToMoHOCOB 6y
acapmpa mojpja TY3UIULWW KOPMYCKYNAP HA3apUACUHUHT 3HT My-
MM KOWYH-“ompganapuHun Tabpugnabd 6epaw.

JTOMOMOCOBHUHT huKpuya, 6Gapya moppanap Gu3nk iWyn 6unaH GynuHmaii-
AuraH Ba y3apo 6ornaHuw Xycycuatura ara 6ynraH 3Hr Mmaiiga, «ces3mb 6yn-
MaHAuraH» 3appavanapgaH Ty3unraH. MopjjanapHWHr xoccanapu Ba, aBBano,
ynapHUHT arperat “ofaTu aHa WYy 3appayanapHWUHI Xxoccanapura 6orau”; moa-
fanapHWHT Xxoccanapu opacuparum dap” 3appadyanap opacHgarn @ap”™a éku
ynap ysapo uan Tapsga 6ornaHraHnurura Gornuugup. >

NlomoHocoB 6y 3appavanapHu WKKW Typra 6ynau, ynapHuHr 6upu xypa
mMaiifia 3appayanap, fAbHU «31eMeHTNap», X03UPru 3amoil TUAU GunaH akTHAU-
weaa, atomnap 6ynca, WKKMHYMCW aH4ya WWPWUK 3appavanap, AbHU "O3HP O6H3
mMonekynanap fAeb ataliguraH «kopnyckynanap»aup. JIOMOHOCOB Tabpudura
Kypa, «3neMeHT D KMCMHHHT LWYHAAR KUCMUKKU, Yy Y3W[jaH KUYMK Ha y3updaH
Golwkaya xucmnapaaH nbopaT Gynmaiau... Kopnyckyna anemMeHTNapHHHT KUYMK
6up Macca XOCWUA LWUAYBYU TynnaMuaHp»*.

MopapaHWHr Tapkubu “aHpaii 6ynca, “ap 6Up KOPHYCKYNaHHHT TapKubwu
XaMm Xyaaun wyHpgain 6ynagu. Xumuasuii xu>;ataaH tdapy “unaguraH moapanap
Xap Xun Tapkmbnu kKopnyckynanapfaH Ty3unraH. «bup Xun anemMeHTHUUr 6up
Tap3fa ys3apo 6upHkuwKugaH n;ocun 6ynraH Kopuyckynanap 6up >XWHCAHAMP»

* M. B. ToMOHOCOB, OneMeHTbl MaTeMaTU4YeCcKOn Xumuu, N36paHHble

thunocotckne npoumssegeHuns, [asnaTt cuécuin agabuértnap HawpucTu, 1950,
89- 6er.
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W . uMcHTAApM YIP xun 6ynu6, Typnu Tap3ga €Ku Typam CoHaa 6upuMKca
rum/|;|lii kopnyckynanap Kyn XWUHCAWAUP»*.

JTOMOHOMXHUNT KOpnyckKynanap Tapkubu “ap xun 6ynaraHanru  ydyHruna
.MU, TriVIMt  «'IOMEHTNapHWHI KOpnyckKynaga Typauuya >KOW ONraHnuru yuyH
MaM Mn 1M Imt yip xun 6ynagu, ge6 ~ncobnaraHu to”opupga bepunraH Tabpud-
non VIMKUL n\VpuMHG Typubau.

b UM Mopfa «ce3ub GynmaiiguraH» 3appavanapfaH Ty3wnraH, Aerad
tm)<|t'nl|1nH Sinen  'unap akaH, !“ap 6up Kopnyckyna, rapun KypuHmaingurad
mijc ml MHuUT 6ynca \am, aMMO MabflyM ynyamra Ba MabNyM Mmaccara ara
/um iijiiiNii/i/i weknpgna6 yTtraH agu. bapya ¢Gu3MK Xucmnap cuurapu, kKopnyc*
I\ H/MW yw MexaHUKa WOHYHnapura MysBogwu” “apakatnaHa onafgu; KOpnycky-
ann|t \unn ir ywunmaca, 6up-6upu 6unaH Ty~ Hawa onmangu, 6up-6upupat
LUHYS 1HIMuAAL kM 6MPU MKKMHYMCMTa Gupop Tapsfa TabCup Kypcata onmaigu
nio \irnpi (WMMLWH  MacanaH, >KWCMAAPHUHT  LM3MLWIM Ba COBHWMW CUMTapy
V'inii «nnp KOpPHYCKynanapHUHr >;apakaTugaH kenu6 uuuagu. Moppanapga
wunut T-mugu! nm yd xun ysrapuwnapra KopnyckynanapHUHr “apakaTtu
I N N\ MMp  aH, geMak, XWUMUABWUIA y3rapHWNapHW ypraHuw yuyyH dauat
mimun w, WU MMPUANN GolijanaHnbruHa uyonman, 6ankm ¢usmka Ba MatemaTu-
Il M u, lWwpngHH yw ¢oiganaHnil No3nM.

K 1l«H|MH\, JTOMOHOCOM (MKpnapumy ylua 3amoHga Taxpuba iy-

Il tinwwu H MHHPHG Mae uYfH, YyWku Typam mypakkab wmog-
Muunllllnnl Mwulsdlum Tpkn6wu ryrpucuga aHu mabaymoTnap
tVa w'l leunml |, Iniviunl ngeHnapu ywa 3amoun aHmpaH aH4ya
ol *1H[eH I' ii.ni 'in, iiiyiniiii y4yyH Kopuyckynap Hasapusaga 6aéH
.mu hi ... MH QuKkpnap xumusa @aHu y3yHAaH-y30K Tapauuu-

Il (r. Wl Twenb ynaHpaH KelivH, Taxpuba co’acmpa KaTTrarmHa"
m iii Jih T1 lyii'i.iO, FCKWMWPHWHHHI AHIM McTOoANapu 6mMnmub ONAuH-

.................... 6inTamom TacgutnaHgun. y

[ LiiHyn n.cHUMI nwnapu. dneMeHTnap Tyrprncugaru apucro-
......... dukp XVIII acp ypTanapura Kennbt ys a“aMusiTUHU NyKOT-
............ na yiM, ammo ”"aBo, cyB, Typaum «Tynpo”nap» (KYHHAWN-
H,||[[) na &n nnopog», AbHW (NOrMCTOH Aeb6 aTanraH 0/0B, aBBaf-
Nllnwnk L H'MrHlnap pe6b “apanap 3sgw.

XVIII NMPUHT WKKWHYM fpmuga 6up b aTtop raseMmoH Mof-

/I IN)IIHHI  Hopjopofd, as30T, XJop Ba, aiHMuea, KUCAOpOALWLWT
il Hliinlull ynmakam  XUMuABWMIA  3neMeHTNap  Tyrpucuga
MAHL, lyinyHua .yKWA LWAUW YYYH MY MM axaMHsTra ara 6yngu.
M Hn \p dpaHuy3 xumurn AHTyaH JlopaH JlaBya3be aHa wWy

I .HIZUL | LIpll acocnaHn6, EHHWHWHE  KUCNOPOJ Ha3apuAaCcuHM
wy Lhi 'Hu,nn, 6y Hasapusg XUMUSHUHT SHaja PUBOXIaHMLIN
\'Imn wnalii aymmmarra ara 6yngu.

‘lam i n,c eHWW HpoLecCnapMHW MHKAOPUI XU aThaH TeKwWwu-
I HW, oH iiii llyl\.lLlaHap akaH, JTOMOHOCOB KUAUO yTKa3raH Tax-
l'ihi I nipiiii, in hi cytounaHTupu6 6eKUTUATAH MAMWNapAa MeTan-

*'\ Il ToMOHOCOB, JNeMeHTbl MaTremMaTu4yeckoir xumuu, MN3bpaHHble
(BIH(VIMH Hpounu-~ywsa, fasnat cuécuit apgabumétnap umawpuétm, 1950,

bllg/m. O nhi t g

e,
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NApHW umsgmpuw Taxpubanapuuu 1773 Aumnga Takpopnab Kyp-
A Ba JlomoHOCOB “amfpali HaTuxa onraH 6ynca, Xyaau LWyHAam
HaTuxa ongu. AmMMo OyHpaa JlaByasbe SHIM 6up, Xyfa MyXam
.yagucaHn KysaTaum: y, KYyHAW “ocun 6ynnwuja navwpgarm "“abo-
HUHT O6Up LUCMUTUHA OTUNNLLIN*
HW Ba KYWHAW OruMpauru 6unaw
ONIMHTaH MeTann ormpauru opa-
cngarn ap”aBOHMWHI KOTUATAH
uucMmra TeHr 6YyNuLWKUHU TONAW.
NlaBya3be éHuw Ba”“tupa ”"aBo-
HUHT ron6 6ynaguraH. Kuemu
Kncnopog rasu 3KaHIUTUHU
(6y rasHu wyHgaH wuarapupoy,
Mpuctnn kKawd 3TraH 3gu) Ba
~aBO KucnopoafaH Ba EHULWITA
épnam OGepmaliguraH 6ow”a 6up
rasgaH unéopaT aKaHAUTUHU BHp-
MyH4Ya KeiinMHpoy kypcatgu. fla-
Bya3be aHa WYy WMKKWHYM rasra
as3oT ge6 Hom Gepau. byHpaaH,
éHMw BaTHAa m™ogpga, dnoruc-
TOH Ha3apuAaCH [abBO LMWATaHU-
AeK, napyanann6 kKetmalign, 6an-
A“Tyﬁ?f;ﬂal”mﬂ)a“y“” KN "aBO TapKWMBUTN  KUpyBuM
Kucnopos 6unaH 6MpHKagu Ae-
raH xynoca 4YH”apawu.

EHuw ~ogucacura JlaByasbeHWHr ©GepraH wu3o™m xumusga
Xypa KaTTa ysrapuw sicagum. by mn3o” noructoH 60pnurnHu pag
3TM6, XUMWABWIA y3rapuwnap Tyrpucuga uarapum YYKM cyprad
TacaBBypnapHu Tyb6paH ys3raptupub tobopan. Ywa BayTraya
KYOHAW Ba (hnormctoHgaH noopat ge6 “mcobnaHnb kenrap metan-
nap ofauin mogganap 6ynm6 YMKAW; GYHWUHI akcu4ya, 3neMeHT faeb
Amcobnannb KenraH KylHAWM €KW  «Tynpounap»HWM  3ca, 3HAW,
Mypakkab moppanap peb papain nosum 6yngu. Ly 6unaH 6up
BauTha, CYBHMHI Bojopof 6unaH KucnopopjaH ubopat Mypak-
Kab MoAaja 3KaHAIUrM, XaBOHUHI 3ca Kuciopog 6unaH asoThaH,
AbHW éHuwra éppam GepmalguraH rasgaH ubopaT apanawma
3kaunuru ucbot aITUNLH.

WyHaaH knnnb, unrapu 3anemeHT pe6 “mcobnamub Kenrad
KynruHa mopganapHuHr (cys, "aBo, KYWHAWHWHI) & Mypakkab
mMoAda a3kaHauru, éku 6up Heya mMoppafaH wubopaTr apanawma
3KaHNUIM aHnknaHgu. MeTannap, Kucnopog, Bogopoj, asoT, 0n-
TUHTYTYPT Ba XUMWABMIA Wyn 6GunaH Tapkubuini Kucmnaapra nap-
yana6 6ynmaiguraH 6owka MOAJaNapHUHT “aK.MKHW XumMus-
BUI 3neMeHTNap akaHAury xam mabnym 6yngu.
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Slany.nbl. BHUW Ba OKCUANAHWULW  MOXMATM  “auupga Typpu
jvntyii'ia \<k n.! [ n,mam 6ynca-ga, ywa 3amoHga “yKm cypraH Ba
H> Ml,tUK WNP.MHW 6ynmaraH» 3/1eMeHTAMpP, AeraH (QUKpP Tab-
.......... an OmlaMoMm KyTyna OnMaju Ba, XaTTo, UCCULAUKHU Y y3u
[\ lin ".til'Klii anemeHTnap py#xaTura «TennopoA» feraH HOMm
Om LIl kHpnrgu.

Will  wm|mulr maw?yp onumm AHTyaH JlopaH JlaByas3be
I Il nH 1y, .nH> I n Mapuxga TYrungH. Y, xublnagarn acocuit npobnemanap-
Iv *.|" yHAaMWw yyyH. xyaan Boinb 6unaH JIOMOHOCOB CMHrapu, HasapHin TyWYH-
yl1wm1.11 w| |jw tithjiuinr  ywa Ba“Taaru MaBXyf MeTOoAnapufaH WU3YUANUK
MH. e in lin T. 6y nmapca rofT KaTTa WAMWIA HaTHXaNapHH Uyara Kapu*
TUH W epgHM 6rp in.

Yunyn Ui m IjIVY hanH co”acupa TynnaHraH roat Kyn gpakTuk matepuanam
, "iiiiiiHin - |,lk u<i|®,4 naampnacH acocupa 6up cuctemara conub6 6Gepau. JSlaBy-
w1 (TwvHam \'va QpaHuy3 XHMHrM 6HnaH GHpranukga) payuoHan XUMWUWUBUIA

nm, inlsu1 Imu lan |uwAll, ywa 3amoHga Mabaym 6ynraH “amma mopgganap-
mu, (M NT wn| WHMLXNiiii  6MPUKManapuUMHI)  aHuL KnacCM@UKaLUACUHH
M n. anut In, 1,.4] Fwnga y3MHUHT «XHMYA[an anemMeHTap AapCank» HOMAK
Mrtiiiss|i  ooeeenn o n.nmp Haupgan. JlaByasbe' 6y KMTOO6MAA XUMWUSHUHT ylua
«im-iii lmn rym*a 1 i i i, apmum mil\u |).ivk 6unad ymymnawTupH6 Gepau.
liwin., i pin i'i i.i.i.ipiin Mw\dOp >ku.\atTmgaH aHanms
........... W, MH,' i' 1M My\HM Xynocara Kengu: XUMUsABWIA pcak-
iiii'ia Il mhini.i moppga.lapiniiir ymymuii maccacu caknaHu6
I WNHA HM I n......... la, viapo TabCup 3TyBYM MoAganap Tapkubéu-
.............. I>in ll 1alMn a K'MEMTHHAT Maccacu “am y3rapmangu.
/1s a lit, uiMHHiiiili pcakyHanap BakTnga 6up 3nemMeHT 6owua
«MMeHUn alm.wmakgn. By Xxynoca 3anemeHTnap TpaucmyTaums-
m (Pl In manHMN 6owua 3nemenna annaHTUpuw) Aynuga

Ly UMk, alllya iniiHii&i™ lan Typan-TymaH ypuHHLWAapra xoTuMma
fii'lpyH by w.'Hira aTomMnapHUHr MaBXYANNrnuu Ba XWMUABWIA
L, in lap | nuwa,,! atomnap MaccacMHWHI cayfanumb Konuwu-
nv viai Tuukd ura uncéortnab 6epgn. LWy 6unan 6upra, \ ap
I ImHawn m in.nHn! (nemeHT (arom) “ap Kaiigabl WapoHT-
(I ,Ta ynapwm.lugn peb 3'bTHPOG 3TNW, KeWHHYANMK, (aHHWUHT
Lo o LUUHIULD yuyH tOH 6Yynun6 uongw.

\ lImllunllH aln un rukanH acocnaw y4yyH My”“HM 3amMuH dpa-
ill*, 1wlllan  imi,4aH-Kyn SHrM  Kawduétnap "“MAuMHraHanrura

I, ikubin, Will aipiiinir WKKWUHYM ApMuga aTtoM-MOSieKynap
in ,Ta,H ii.ii.a romMOH eHMKHMagH. by TabAUMOTHWHI Tyna-
I, Iwn (wp ii | I> waknura Kenmwuy ydyyH, mypakkab wmopgpa-*
iipiimi mMa un LIINr kKaHgain orupnuk HucbaTnapga Oy/NH-
.............. mu | pynunM KouyHnap “anH TOMHATaH amac 3gu. >y
IHWYH fap will wumpnunr oxupu Ba XIX aepHWUHr 6ownapugarH-
I kAL il Tin

XtiMuummni acocuit LoHyHNapu. XUMUAHUHT acOCUNA KOHYH-
i ipnia !l i | l.unpu6 yTraHiimMms mogganap MacCaCUHWHI cal-
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NaHWW LOHYHWAAH Tawkapu, TapKUOUWHT JOUMUANUK "OHYHMW,
Kappanu Huc6aTtnap “OHYHW Ba 3KBUBANEHTNAP K,OHyHW Kupaawu,

K,angain 6ynmacuH T03a XUMUABUA OUPUKMAHWHT "ap XuUn Ha-
MyHanapuHu aHanu3 “mnap 3KaHMu3, “amuwa 6uMp Xun HaTmxa*
ra ara 6ynamu3. MacanaH, okeaHfjaH, AapépaH, uyny”faH ONNH-
raH, 6K Typau apanawmanapfaH axwunab tosanaHraH cys éxyf
éroy éHraHga ékm mypakkab moppga napyanaumraHmpga “ocun 6y-
naguraH cys .“aMuila 1 orMpamMkK Kuem BOLOPOA 8 OrMPAHK KUCbI
Kucnopog TyTagu. bowka “ap KaHfalh Mypakkab mogpa Tyrpu-
enga "am lWyHra yxwaw Gukp aiTull MyMKUH.

Bupop xumwusaBmii 6upukMa LUaiicm HapcajaH Ba UaHAall
iyn 6unaH %ocun WAWHWWKUAAH LUaTbu Hasap, YHUHT Tapkubu
%amma BauyT 6up xun Gynagw.

By uomga TapKWUOGHUHT SOUMUAAUK "OHYHU [eb
atanagu.

TapKWOHUHT AOUMMUANUK'UOHYHW “ap XHA XUMWSBUIA OGUPUK-
ManapHu “aiTa-l"alita aHanu3 “nauw  HaTuXacupa TOMUAAM.
Bupo” XxumusaBuiAi OGUpPUKMA TapKUOGMHW (aaT aHanu3 ynu
6unaHrnHa amac, 6anky cuHTE3 ynu 6unaH .“am aHuW naw Mym-
KWH. MacanaH, CyB 3/feKTp TOKW OwunaH napyanaHraHga “amma
baKT 6Mp OrMpPAMK LUCM BOAOPOA Ba CakKu3 OrMpAuMK “MCM KWuc-
nopog “ocun 6ynagu. ByHWHr akcuua, BoAopof 6unaH KUCNopog
1:8 Hucbatga apanawTupunnb, apanawmMa noprtnatunca, BOLO-
pog 6unaH Kucnopog uonauucus 6upukagH. bawapTtu, rasnap-
fJaH 6GupopTacu to”opuga anWTunraHgam Kypa opTuupo” oNuHCca,
opTu™ya ras Gupukmara kKupmain "~onagu. LLUYHUHT y4yyH Tapkub™
MAHT JOUMUANUK "~OHYHWHM Uylhinfjarnya Tabpudnaca "am 6y-
nagm:

Mypakkab moppa %ocun 6ynuwmpga anemeHTnap 6up-6upy
6unaH yamuiua mMabaym OrMpauMkK HucbaTga 6Gupukagu, xonoc.

XUMUSBUI 3nemMeHTNnap 6up-6upu 6GunaH LaHgalh OrupaukK
MuKgopnapga OWPMKUILIMHM KypcaTaguraH coHnap 3 KBUBaA-
NeHT pfeb atanagn (3KBMBaANeHT feraH cy3 6apaBap MHKAOP-
nap feraH MabHOHWM 6unaupagun). dneMeHTnap y3apo OUMPUKKaH-
jarnHa amac, 6ankum Gupukmanapga OuUp-6UPUHUHT YPHUHU XaMm
XyLAW WyHAalk muugopia onagu.

TapKNUOGHWHT AOMMUANNK "OHYHWAAH OGUP XU  Tapkuoénu
O6HpHKManap “amma BauT 6up Xun xoccanapra ara 6ynagu, fe-
ran xynoca uyunuapuw sipamaingu. Tapkubu 6up xua, aMMO Xocca-
napu ~ap xun 6ynraH Xypa Kyn mopganap mavnym. N3ome-
pua pfeb atanaguraH 6y goauca 6unaH opraHWK MopaganapHu
ypraHumwgaa TaHHLWAMUS.
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KynruHa anementnap 6up-6upu 6unan “ap Xun Oorupauk Huc-
I'nnpgn 6upuka onagu, ammo 6yHpga, anbatTa, “ap Xwun MOA-
ml/iMp .yknn 6ynagn. MacanaH, Muc Kucnopof 6unaH uUKKuTa
<l Hiwn ~ocun umnagun: 6ynapgaH 6upm 79,9% wmuc Ba 20,1%
| n. ukpongaH wnbopaT i“opa 6upukma [muc (IM)-okcmpa] 6ynca,
HMiiiii‘iiicii  88,8% Ba 11,2% kwucnopoggaH wnbopat Kusun
Nupmkmngup. Xyaau WYHUHTGeK, cumob 6unad kucnopog, “anai
...... hi xnop ,\am Tapkumbu 6oywa-6omwa OGynraH WKKWTagaH
MHPMNKMA “ocun uunagu; “yprowuH kucnopojg 6unaH TypTTa ~ap
yi.'i 6upukma Nocun “unagnm Ba "0Kaso.

IHO.I linnga wHrAu3 xumurn [anbTOH, MOAAAHWUHT TY3UAULIK
4yr|HH NAATM aTOMWUCTUK TyLIyHYanapra acocnaHu6, kappanu
HHe Tpnln N p LOHY HW geraH Hobonpo”™ HOM 6unaH atanysuu
ryhnanin Xxynocara Kkengu.

U/1/) vKKn 3anemeHT 6uUp-6upn 6GunaH 6upuMkKn6, GuUp HeuTa
4TW unbl GUPUKMA LOCWA UuAca, 3NeMeHTAapAaH OUPUHUHT
mu Ou/wkmunnpOarn WKKUHYM 3NEeMEHTHUHT 6Up XUN OTrUPIUK
K.,' ' 41'PN KkchapguraH orupnauk  mMutgopnapu  ysapo
I (4ynmHun «“Nnip mubarn Kcbu HucbaTaa 6bynagu.

Yo Y | iiiioii (John Dnltoii) 1706 iunHuHr 6 ceHTabpuga Kym-
(bl | \iil hik) rywnaH. KHm6.man TyuyBYMHWWr yram 6ynraH [anbToH
Lin I iiumi) hiiinn) 6ownagn un 6yw BayTnapupa matemaTuka, TabuméTt daH-
Jilm wm  Him Inlumn Ypr.mnuH Gunad Wyrynnavgu.

.................... N AXKAH  MaTemaTuka Ha HaTypdunocodpuagaH gape 6epuw
YUyH Il'»l Munam Mmuuectepra Taknud) atungu. [anbToH MqueCTep,qa tuno-
1H||||l] 0 iiunlumin cekpeTapu, cAHrpa npesnfeHTn 6ynub caiinaHgH.

liiii.iuii WAuNrT daHnapum munga meTeoponoruara arHu”ca umsn”ap agu.
V, I.M, Ouii.ni FMHNNa6, TO yMPUHUUT OXMPHraya 06->;aB0 yCTHAA "~UaraH Kysa-
eHin INHUHA yip Kynu ew6 6opawn, 6yHpaln KysaTuwnap kamupa 200 MUHrTara
........ I'lhi....mi MeTeoponorusara 6ynraH UM3MLUILIW yHAA Ta3NapHHHT Xoc-
........ UHIM i 11llin b QUKPUHW TYTAUPAW. Y, rasnapHHHr  Hapuyuan 6ocumu
UMHYHHHH UMW WAW MH WY LOHYHra acocnaHw6, 60HHUa rasnap 6unaH apa-
MHUK. iN in MWW «pYMYUHAHTKM WY FasHWHT napuuan 6ocumura umponopuuoHan,
[/ mu 4n”Hpgu. OanbToH 1803 hinngam 6ownab, aTtoM HaslapuACKUHK
t||MHn|n NUOHL MKN6 puHOXNaHTUpa 6ownagaun. Y, kappanu HHebaTnap LOHYHM-
HM Wy in - 11 Imiwmnl MHCOWIA ormpaury TYWYHYaCUHU KUPUTAW Ba 14 Ta anemeHT,
WHU s lin. | IpHHHHT pgacTnabku >agBanuHu Ty3au. AToMaapHu 6Genrunaw
V'tvm ' ip  H4Y WHopmAnpaaH gactna6 fanbToH ¢oliganaHa 6ownagun, KeinmHua-
HHM  <bw,|MO HUTPMKA,-ip \O3NPN1 XUMUABKI cuMBONNap 6GuNaH anMalTUPHAAN.

I In.nw dukpnnpu Te3 opafga 3KCNEPUMEHT Hynu 6unaH Hc-

.............. nH lru.Ton ywa 3aMoHAa Mabiym O6ynraH WUKKuTa yr-
e npuf ini 6unaH aTuneH TapKMOWMHH TeKwnpnb Kypub
\i n|[d........... nuMpMkKmanapga 6wp onpnuk uucm BOAOPOATA

| Hw wn LIYIIM ormpank mukgopnapun ysapo 3:6 éku 1:2 HHc-
nwHAn ML Tongm.

I1IblA yrnepog 6unaH  kwucnopog Oupukmanapuga "am
*\ lw wyHANn oaauMH HucbaTtnap 6opnurnHu Tonan. Kap6oHaTt
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aHrHgpuaga 6up xun Mmuugop kucnopopara yrnepog (M)-oKcHA-
farura uaparamga UKKM mapta Kam yrnepog Tyrpu Keiumwun Mab-
nym 6yngu. WyHpan unnmb, akcnepuMmeHTan mMabaymoTnap fanb-
TOH Hasapuii iWyn 6unaH uYukapraH Xxyjocara Tyna MyBsoguy,
kengu. KeWnHyanuwk ween onmmun bepuennyc yTkKasraH aHUK Tax-
pubanap 06y XxynocaHu y3un-
Kecun Tacgmu”nab 6Gepaw.
Kappanun Hwucbatnap ”"oHy-
nnjam WUKKUTA Xyja MyXum Xy-
noca Kenubé umuagu:
1) bup xun anemeHTnapgaH
Xocun 6ynraH OGHpPHKManap ys3
OrUpAUK Tapknbnapm XruatH-
fawn, opatpa, 6up-6bupugaH kat-
ra ¢gapy kunagm. /MacanaH, Me-
Tanga 1 ormpnuMk UHEM BOAOPOA-
ra 3 orupamMkK “~HcM, 3Tuneuga
3aca 6 OrMpAMK Kuem, SiILHU WMKKK
6apaBap Kyn yrnepog Typpu
Kenagn. Jemak, Mabnym 3ne-
MeHTaapfaH Xxocun 6ynraH 6u-
pop 6upukMa Xyaaum Wy ane-
MeuTnapgaH TysuaraH Gowwka

[>xoH [icbToH 6upukmara  alinaHTupunraHga,
(1766—1844) MOALAHWUHT  Tapkubu TycaTpnaH
(cakpaw 6wunaH) ysrapagu.
2) BupukaguraH snemMeHTnap opacugaru MH™MLOpuil Hucbat-

NapHWHI y3rapHWuW ”~amMMa BaKT cudar ysrapuwnapra cabab
6ynagn. MacanaH, mMeTaH 6unaH 3TWAEH rapym 6UP XUA 3NEMEHT-
napgaH TysuaraH 6ynca "“aMm, aMMO cudart Xux.atugaH 6up-6upH-
JaH (apk uunagu, AbHW ynap Xap xun moppanap 6ynagu. ByH-
pali thap”™ TabUaTHWHT YMYMUIA KOHYHUTa — MUKAOPHUHT cudgat-
ra yTuw I<OHYHMUra SKKOA MWUCONgmp.

Xumusara «3KBUBANEHT» fAeraH  TYWYHYAHUHT  KUPUTUAMLWIN
3KBMBaneHT nap uUoHyuwu peb atanagHraH uynmparu
KOHYHHUW Tabpudnawira UMKoOH 6epau:

AnemeHTnap 6up-6upuM 6unan y3 aKBUBaANeHTNapura npo-
nopuumoHan 6ynraH orupnauk mawgopnapga 6upukagu.

ANeMEHTHUHT 8 OTUPNUK KUCM Kucnopoa 6unaH & 1 orup-
MUK wem Bogopos 6unaH GupukaguraH, €ku Gupukmanapga
WyHYa KUCNOPOJA, éXyA WyHYa BOAOPOA YPHUHU onafguraH muy~
AOPYU LO3MPIM BauTAa WY SNeMeHTHUHT 3KBMBaneHTa fAe6 aTa-

M_an-.



A TOM-MONEKyNsap TabaMMoT 4

m)|<uvBaneHTNap, ojatha, Xap Xun 6GUpMKManapHM  aHanus
0.NMW HaTuXacuja ONUHraH MabflymoTnapra kapab é&ku 6wup
*[MMAMANMAMNT YPHWHU WMKKUHYM 3MEMEHT ONMWIKM HaTHXafnapura
| ip.ifi ToHunagn. LWyHU Tabkuanad yTWW KepakKyW, 3KBUBANEHT-
"ipnii MYMHH YYYH 371€MeHTNapHWHI Kucnopog €ku Bogopog 6u-
1wn ..n| KuaraH 6GHpPUKManapuHW acoc KuUnnb onuw MyTnako
hi ip! umac. OkBuBaneHTnap UOHyHMaan doWganaHnb, 6upop
<wu ile/ll :>K(WBaneHTUHN WYy 3NEMEHTHUHI 3KBMBANEHTA MabiayMm

Hiit n wpknbura uapad wucobnab TONUW MYMKMH.
Whid 1. 3,5 r TemMup ONTUHTYrypT 6unaH GupHkkauga 5,51 temup (M)-cynb-

o "Mil riy.i/in. ONTUHTYrypTHHHT 3KBMBaneHTa 16 ra Tenr 6ynca, TeMUpLILWT
«HMTblI mimi iNiii'iii 6yNWWUMHN  XHCO06Nab TOMHHT.

I' wp (1) cynbdmnaga 3,5 ormpauk b;ncm TebiHpra 5,5 — 3,5 = 2 orupank Kuem
veeeeeee D[\ 1PM MC.MHHN Macanafa GepunraH*wapTtnapfav Kypwiwé Typuéau. Te-
> ' PUHM'MYLH YHUHT GUp 3KBMBANEHT OATUHIYTYypT 6UNaH GUpUKaguraH MHL-
Mf) n Iy nadduill

oo o 3,5-16
H ,up eihiiiiii.i."ioimi — = 28 6ynagu.

1o, " nt LU Mup 6upn 6unan 6GHpUKKMG, 6Up HeuTa-

n MUPHbIMK - van | NI yuyH,  paBLlIaHKH, 3N1eMEHTHUHT

................. hi ,iM .yip xun uymitmatra ara 6ynuwmnm MYMKWUH, Oy
[\HlImMd!  pMwWHaneHHUMK' uaHpalh OGMPUKMa TapkKHOUAaH ”"Mcoo6-
11 nn.vwu.nuna 6orauugup. Bnpok; 6yHAaH XONNapHHHT 3"av-
e ii MHp licMcirinuw' Typnu 3kBuBaneHTNnapH 6up-6upura
MWYHK JInyn coH,map uucbatm Kabu Hucbatga 6ynagum. MacanaH,

[*]u'lnunl kucnopog 6wunaH ~OoCHN KunraH Gupukmanapu Tap-
MifiiM.ni ".in 06nab unkunraH 3keBuBaneHTnapH 3 Ba 6 ra, ynap
np,n Ha.nH mnfi.ii aca 12 ra TeHrgup. dKBUBaNeHTnap T puUcu-
miiiii 1\in\nm! mypakka6 mogganapra “am TaannykKauaup.

Ui/l)iiki\ii6 moggaHuHr 6up aksuaneHT (1 ormpaumk uucm)
iimhi/int) 6unan éknm 6up akeBMBaneHT (8 OrMPAMK KWEM) KuUC-
tin/iiiil I, inn rkyg ymymad, 6owka xap '\aHgail MmoggaHuHr 6up
i/iiniiii/ 1(m/v (nnaH peawmnsara LONAUKCU3 KUpUWAAUTaH Ormp-

[uurhipa wy mypakkab6 MoAgaHUHT 3KBMBaneHTa Aeb

i i hull/,
............... , uyl .y>nHra  kentupunrad muc (M1)-okcupg ycTnja
1 i"1"1 w ;"™ L1 Bogopog 40 r muc (11)-okcupHu IyHATLL
r|" 11" 1O.iiiui muc (11)-oKCUAHNHT 3KBMBaNeHTa 6”na*
1 \ IMpp| MM NN.WWHT 3KBMBaNeHTU 49 ra TeHr, YyHKu 49

[mlnn. \H M cynbdaT kucnota OuMp 3IKBUBANEHT MarHuii, 6up
Hulun, hi pyx nl (lowka MeTannapnuHr 6up 3KBMBaNeHTW 6U-
4" 1" L wnall gongnuw | knpuwagmn. Arap 40 orupamkK "McM MHe
<M) ""'nmun p 49 ormpnnk Kuem cynbat KUcnoTa KylwHfea, MuUC

WWW OrbltaUZJ
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(I)-okecng Ba cynbtat KucnoTa “am peakyusara “ongu”cus
KM Waan.

{ 9. LanbTOHHUHI aTOMUCTUKAHW PUBOXNAHTUPULIN. XuMUara
atToM OrmpamkK peraH TyWYHYaHUHT KUPUTUIULLN. 3I'IeMeHT1'Iap'
HWHT 6l/lpI/IKI/IIJJ "OHyHI/IﬂTJ'IapMHI/IHF KaLIJ[*) ATUNNWN NHTAN3 XUMU-
rm [JanbToHra atomfap “a”upgaru TabAMMOTHU MWUALOPUIA XU-
xatgaaH mwnabé ymmwra sa M. B. JIOMOHOCOB 3aMOHMAA Mab/yM
6ynmaraH 6up “aH4ya XUMUABUIA (pakKTnapHu nso”™nab 6epuwl yuyH
aTomnap TyrpucuparH TacaBBypnapfau ¢oinganaHumwira MMKOH
6epan.

LanbToH UKpNapuuuHr momarn "yiimpgarmnapgaH mbéopar:

1) bapuya mogpganap ysapo TOPTUWYB Ky4ynapu 6unaH o6up-
6upura 60ornaHraH »>ypga Maliga 3appavanapfaH — aTomaapfgaH
néopar.

2) ~ap 6up moppa ysura Xxoc atomnapgaH TysunraH. Opaui
mMogpanap ogauii, 6ynuHMac atomnappaH, Mypakkaé mogpganap
aca XUMWABMWI  peakuumsnap BaTuga OLAWA  MogAanapHWHT
aTomnapura axpana ofnajguraH «Mypakkab atomnap»faH u6o-
part.

3) Bbup MopgaHWHr 3"amMma atoMaapu y3 Wakau Ba OTUPAUTK
XuxatugaH tamomuna 6up xun 6ynagu, NekuH 6GOHWA oaanii EKu
Mypakkab mopga atomnapugaH ap” kunau- Mypakka6 aTom-
HUHI OTMPAWUTKX WY aTOMHW "~OcCuUN b™araH ogauii atomnap orup-
ANTUHIAHT AWTUHAUCKTA TeHTr.

4) Mypakkab6 mopgpanap “ocumn 6ynuMwmpga 03 coHAaru opaui
aToMnapfaH «Mypakkab atomfap» BYXYyAra Kenagu. MacanaH,
A Ba B atomnappgaH mbopaT MKKWTa OAAWIA MOAAA, 3appadanapu-
HUHT Tapknbun A +B éku 2A +B éxya A +2B Ba “oka3o OynraH
Mypakkab mogfanapHu .focun KUAUWKW MYMKWH. WIKKU 3N1eMeHT-
HUHT 6Mp Heya Xun 6Gupmkmanapu GYIMWUHUHT cababyu "am aHa
wy. A~

JToMOHOCOB 6UnaH [anbTOHHWHI MoAfa Ty3HAUMWMW \auyumpgarn GUKpNapHHM
6up-6upura connwTUpH6 Kypub, JIOMOHOCOB umuapraH ymymuii  xynocanap
XUMUSHUHT A03Wpru 3aMOH Hasapuii ¢ukpnapura Kyn Xu”aTgaH S MHpPoOL 34u
ne6 anTuw  MymKuH. MacanaH, [anbToH oaauii atomnap 6unaH Mypakkab
atomnap opacupa cudart xH aTugaH pap” 6opaurnHu 6unmac 3gu.  YHUHT
tukpura Kypa, Mypakkab6 atom (monekyna), JIOMOHOCOB aiTraHujek, cugat
XnxaTugaH sHru 6up ~ocmuna bynmaii, 6ankun 6up-6upn 6GunaH MexaHUK paBuLl-
fa Kywunram oaawnii atomnap uuruHaucupanm mnbopat. byHpgan Tawapu, [anb-
TOH 0AAWIA Mopfanap MofeKynanaphaH €ku, YHUHT TepMmnHonoruacura Kypa,
Mypakka6 atomnapfaH mbopaT 6ynuyM MYMKWH, AeraH GUKpHM KaTTu” Typub

pag 3TAM. LanbTOHHWHT TabGHpura KaparaHga, atomnap xapakaTura Tennopog
cabab 6ynagu. YHUHr (HKpuya, atomaap y3-y3muya >;apakaT “una onmangu.

[anbTOHHUHT aTOMUCTMKAacuAa KaTTa KamMuyunuknap 6ynuliH-
ra yapamai, yWMHr aTtoMm TyrpucugarH runotesacu MOALANAPHUHT
MUKLOPWIA Tapkmbu TyrpucumaarH mabaymoTtnap 6unaH Takgoe
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Y.WWAW U1 XUMUATA 3/IEMEHTHUHI aTOM OrUPAUrM TYLWYHYaCUHU
MipiiiHiii yuyH acoc 6yngw.

'l.i.n.iDii  mopgga Tysuaumwuy TYrpucugarH QUKpIapuHuM Tab-
pudnn6 ymllyly, y3 ongura anpum 31eMeHTAAPHUHI aToOM ong-
Hlivi.lwmnH .wmk.vaw BasudacuHu Kyinanw. LanbTOH aTOMAapHUHT
"wnin | wupnurn MUOAT gapa)kaja KWYMK, WYHWUHT YYyH aTOM-
| 3!l mpowpa TOpTMG Kypuw Hynu 6unaH ynapHWHE OrMpaunru-
nu .NuHy ia6 6ynmaingn feé 3"ncobnab, atomnapH UMHT HMUC-
MUH hi HpAamMKAnapumuu awwnawra i*apop 6epan, 6yHAa
V, \.imm;i aTOMMA@PHWUHI 3HI eHrnnuM B6ynraH BOAOpPO4 atomm ong-
11l MHH 6upnHK cudatuga kabyn umngn. WyHpain knnnb, Lanb-

ONpop 37eMeHT aTOM OrUPAUTUHUHI BOAOPOJS aTOMW OLWWPAKU-
lin.l nMe6bnTNNW Wy 31eMEeHTHUHT aTtoM orupauru aeb artagu.

M.i n,TOH 3NeMEHTHUHI aToOM OrMPAUTUHW aHrwnawjga BOAO-
I« ] (uM.hi Wy anemeHThaH Ty3unaraH Mypakkab moggaHu aHanus
mi HAM naTukanapura acocnaHgu. AHa WyHAak mopgagaru ane-
M ul KGNUHT OrMpANK  MWefopiapu, paBllaHKW, MOALLAHUHT
W pH Lifi .nomn Tapkmbura kKupraH BOAOPOA aToMnapu OrMpnu-
*HU..... wy wmogfaf.n n 6owka 3NeMeHT aTomnapu ondgaurura
iilm(wlin k,mu wnénrga 6ynnwun Kepak. MacanaH, cyBfja BOAO-
S nnaopoarn 6ynraH ormpnuk Hucbatm 1:8 ra TeHr; fJe-
mnn, (\nlllllll mypakkab aTomHga BOAOPOJL Ba KWMCNOPOJ aTtomna-
[ ... pAVKAApPN Xam XyAAM aHa WyHpain Hucbatpa 6Gynagum. Jle-
KIll oymganm KuCNopogummur atoMm OruMpanruHu 3°nco6nab uyn”umw
\uyn, Ismunur mypakka6 aTtomy HeyTa BOAOPOL Ba HeyTa KMCO-
pn;| .Homngau wn6opaT 3KaHAMTUHM 3"aM 6unmMw Kepak. [dapxa-
[,in .. cyHMNHr Mypakka6 atomHga 6up atom Bogoposd 6up atom
Mn topof 6unnm 6ornaHraH 6ynca, KUCNOPOAHWHT aTOM OrMpPAu-
Il mpumina num 6ynagn; GawapTtum 6Gup aToM BOAOPOATa MKKMK
TOM MW.IOPOL TYrpH Kenca, KUCNOPOAHWHI  aTOM OrMpauru
tVpn.i mMun 6ynagun; 60paun-t0, BYHUHI akCUHYa, WKKW aTOM BO-
Mlp(hila nup atom kucnopon Tyrpu Kenca, y BaKTha, KUCNOpPOA-
HAW nom OrMpaurn 16 ra TeHr 6ynagnm Ba >;0ka30. by macana-
HH \.M uun.lHW y4yyH JanbToHAa 3"edy uaHpan panun OynmaraHu-
/mn y, CyMHHOr 6up atomyn 6uMp aTtom BOAOPOL Ba 6Bup artom
mMn Tponunwu wubopat, aeb copgparvHa 6up Qukpra kengu, 6yH-
;WwH  lin ropoguuur atom orupnurn (Xxumuaga yso”™ BakT Kabyn
MK, |, UMK angek) cakkmsra TeHr 6ynmb uymkan. LyHpgain Ku-
nM. CU W NUHUX NITOM OFUPJUTU YHUHT 3KBUBaNeHTHa TeHr Aeb
MnHuUMM \ 1 in Oympanm TeHrnawWTHPULI acoccu3 6ynraHu yctura
L TTN7 [ l.Ip \am Tyraupgn. MacanaH, ammuakga 6up
o1l I ini m Twopoara 423 ornpnmk yucm asot, asotr (M)-ok-
*WAMIH HN1 H OTUPAWK UWCM KWUCNOpOAra 7 OFUPAUK "~MCM asoT
mmln in IHINN iii.i.nii Aynm 6unaH aHuunaHau. Arap ammuak
[ WN  NCOCNNMHG, asoTumur atom orupnurn 423 pe§ ~abyn
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umnuHca, asoT (I)-OKCKAHWUHT Mypakkab aToMHAa KWCcaopog
atomn (8 ormpnuMk Kuem) asoTHUHT |°/r atomm 6unaH (423 H
,+ 013 =7 ormpnuk ly'CM a3oT 6unaH) 6ornaHraH, fAbHM asoT aTto-
MW UKKUra OynuHraH fe6 gapas kuauwra Typpu Kenagwu.

bup Heya 3kBMBaneHTa OynraH 3fieMeHTNapHWHI aToOM oOrup-
AVKAApUHM awwnawpja xaMm Kuhinunamnuknap TYruagu: 3KBuBa-
NEHTNApPHUHT Kaicu 6GUpMHM aTom orupaurn aeb 1"abyn uyunnw
no3uMm, feraH Macana yctuga 60w KoTupuwra TYyrpu Kenap a3gu.

AHa WYyNapHWHT XamMMacu XUMMUABUIA OGUPUKMAHUHT Mypakkab
aToMugarm aTomnaap COHWMHU aHUKAaW MacalacMHU 3<an KUauL
YUYyH Ba aHU”™ aToM ONMAMKAAPHW TOMWUW Y4YyH 6MpruHa aTom
rMNOTE3aCUHUHI Y3H eTap/au 3MaefHrUHU KypcaTau.

ATOM rMHOTe3aCM MOAAAHUHI MyCTakui paBuwja MaBXyj
6yna onaguraH 3HI KWYMK 3appayanapu — Mofnekynanap 3"aku-
fary TywyHuyanap 6unaH TynaupunraHiaH KeWWHruHa, XuMus
TYrUAraH UuimH4YnnmknapHu 6aprapad kwngu, FascMmoH Mojapja-
nap opacupa 6ynaguraH peakuuanapHu ypraHuw aHa Wy Ty-
WYHYaNapHUHT pUBOX/JaHULWIMTA 0AUG Kengu.

10. l'asnap opacupga bynaguraH peakuumsnapga 3"aKMUA Huc-
6atnap. Nasnap opacupga 6ynaguraH peakumsanapHu MWUKLOPUH
Xu"hatpaH faeTnab TekwWwWwMpraH OAWM ra3fapHHHI UCCTLWAAH KEeHr-
aimwm 3"akmparH Maws™yp KOHYHHWHI aBTopu, (paHuy3 oaumu
leii-Noccak 6yngu. Y, 1804 ihnngan 1808 iliHnrava, peakuyusara
KnpulaguraH Ba peakuus HaTuxacupa 3"oeHn 6ynaguraH raseu-
MOH MOAAANApPHUHT 3"aXMAapuHW ynyaw 6unan  WwWyrynnangu.
lcin-/lloccak y3 UWAAPUHUHT HaTUXanapuHu o4 o uin p XX Muii
mmncbaTnap UOHYH.n €K [eRn-J/IIoCCaKHUHT «XUMUSBUIA»
LOHYHH fJeb aTanaguraH Kyhiugarm ymymuidi  Xynoca Tap3uja
ngogananu.

Peakunara kupuwapuraH rasnap Y@>KmaapuHuHr 6up*
6upura HucbaTu Ba peakumsga xocun OynaguraH rascMMOH
mMaveynoTnap xa>Xmnapura HuUC6aTW KUUMK GYTYH connap Huc-
6aTn kKabu 6Gynagw.

An6atTa, 6yHAa peakuusga WIWTHPOK I3TaguraH xamma ras-
napHuur ~axmnapu 6up xun 6ocum Ba 6Up Xun TemnepaTtypa
wapouTmga ynyaHgH, fLeb dapas uumammagH.

leit-Slloccak "“OHYHUHWUHI TYTpUAUTMra WWOHY 3°0CuMn LUAnLL
YUyH, rascumoH mogganap opacupa bynaguraH 6ab3nm peakuyus-
napHW Kypué uyu™amus.

MabfNyMKH, CyB 31eKTp TOKM éppamu 6unaH Tapkubui i“hcm-
napra axpartunraHga yuwaguradH BOAOPOAHUUT 3"@KMW LY BayT-
fa Ylwaguram KUcnopoAHwWHr 3"axmura KaparaHpa 3“amMma Baryr
WKKNW 6apasap opTu” 6ynagu. by wuKkana rasuu uongmcus
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(npnK TpM6, Ana CyB XOCW KUAMLW Y4YyH, BOAOPOS GunaH Kucno-
1" nT xyaan ywaHgain (2:1) 3"axmuin HucbaTaa apanawTUpHLW
Im him  1>ympa, 3"ocun GynaguraH cyB 6ypuwiwr 3”axmu peakuyus
\u n *>Imnl a4 raznap apanawMacu XaXMWUUWUHT 2/3 Mucbillra TeHr
< MAH, iniiii y4 3axm “angupok rasgaH, 6oHuWwava alTraHpa,
T.mi \,DKM Bogopos Ba 6Up "aXM KWCNOPOAAAH WKKW X.2XKM

mym ii‘iii \ocn..| 6ynagn. WyHpgah kmnub, BOAOPOAUUHI KUCNOPOA
(m lin OMpHKUWKMAA, yNapHUHT "axmnapu Ba 3"ocun 6ynagurad
«\H <\[IIr xaxxmu opacupa xypa ogawii Hucbatnap 6op.
1 / 2
\UHV + \oLm X,allm
t'Clfppin) Y Xnop Bogopog, Xnopug,
Y y
r / r
LET™ * \oT™m Sarkm
fli/Oofii/if Kucnopog, Cysfyru
I- s!mm O+ ; :
X \axtM " xpwm
Horiopod A30T AMMMaKk

2 I'mom  Peiimunni Kuplimagurad mogganap ypracHgarv
Xaxmw'l HucbaTnap.

in ni, 1iiicHvon mopgpanap opacupga 6ynaguraH Ba 6Gu-jra
* 11 ""nm (iy.di Jn 6onwa 6Mp peakuMaHH Kypub uyutannuk.
J 't omllym yaxmparu xnop 6unaH Xyagau WwyHAan 3taxmpa-
.............. pod. VMpNnaWTHpUAWG, apanawma opuany 3NeKTP YUYyHW
............ M | *kH apanawma Kye&Tt Hypura umkapub “yiinnca, nopr-
H I"1 (" |'HB6, aurn rascMmoH mogga — BOLOPOSL Xaopug 3™ocun
4 - hi \rap 6yHaa 13"akm xnopra 13"axm BOAOPOL TYppw Ken-
............ ill |.n N<>npglwens 6upuknb poca 2 xaKm BOAOPOA X/0-
ini 1 s«n | unnagu.

Nt (miiii Bogopog 6mpukmb, ammumak xocun 6ynu peak-
' ... | | K\ pub uyukainuk. ABBaNrH uKKana 3"onga Kysa-
in.iiiiii imwynHa 1 6y cpaa 3yam Kysarunagu: 1Xxaxm asoT 3 3 axm

i1+ | (hi | ni CHUWKMG, poca 2 3%axM aMMuak 3“ocun LuUnagu.
| ')l rmiii" llnpuarad muconnap 2- paem/fa AKU0N KypcaTun-
1,

n  Aiioi jiii|)<) iiiyiui. [el-JltocCakKHUHT  TEKWwMpliwnapm

Y bl wlnr..lapnHnr .1 rnbopHHM y3ura xanb6 sTan. Y3sapo pe-
"| i-H | bMPWMWYHYH T[N3NAPHAHT ~axMnapu opacuparu Huc'6at-
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napHuur ogguiinurn 6y ypuHAa rasnapHuWHr "~aHpgangup acocuii-
xoccacu, 6ocMm Ba TemnepaTypa y3rapraHja 3"amMma rasfapHuHr
XaXMu 3"am 6up xunga ysrapuwm 6unaH udoganaHagmraH Xoc-
cacy HaMOEH OYyNMWWHKM KypcaTap 34W. Ywa 3aMOHHWUHI 3Hr 06-
pynn xumuknapupgaH 6upm 6ynraH bepuennycHuHr dQukpura
Kypa, 6y xocca wyHpgaH mbopaTku, 6up Xun wapouTga ONIMHTaH
Ba “aMnapu TeHr OynraH rasnapgarum atomnap coHu 6apasap
6ynagun. byHaaH, OUpPOp rasHWHC OTMPAUMTUHU WY 3"°axmpgaru BoO-
LOPOAHUHT ormpnuru 6unaH taegocnabd Kypub, ywa rasHuMHr atom
OFTUPAUTUHN Te3 aHuunaw MyMKUH 6ynu6 KypuHau. AMMO 6y
TaxMWH pgap”on 6up He4ya 3uagmaTra Aayd kengu. [Oapstayu’art,
3Ma)mMmnapu ys3apo TeHr 6ynraH rasnapjarv atomnap coHu 6apa-
Bap 6ynca, y 3"onga, macanaH, 1 3"axm xnop Ba 13"axm BOAOpPOA-
faH 1 3MaxmpgaH opTu” BogopoAd xnopug 3tocun GynmMacnurum  Ke-
pak, YyHKW BOAOPOA X/IOPUAHUHI Mypakkab aTtomu, Kam feraHja,
1 atom xnop Ba 1 atom BOAOpoOAAaH ubopaT Oynuwn nN03UM.
Xon6yku, leli-Jlloccak Taxpubanapuga 2 3"axm BOJOPOA XOpUA
xocun 6ynau. lasnap ypTacmpa 6ynaguraH 6oHWa peakymanap
TeKWMpuiraHja xam Xyaam wyHpgan 3vpgavatnap Kennbé ywyul.

len-/ltoccak "OHYHNApPWHH M303"Nab 6Gepull WYNUHW UTaNbSH
dunsurn Asoragpo Tongu. Y, 1811 iimnpa, 3"ap “aHpain MoAAaHUHT
MyCTakun paBuwjga MasXxypn 6yna ofnaguraH 3Hr KuM4YmMK 3appa-
CM— MONeKyna feraH TylwyHYa KupuTmnaca Ba, wWwy 6unad
6up Ba’Thaa, atoMm TylWyH4Yacu 3"am caunaHub, artom Typau
6vpvkmanapgarn 31eMeHTHUHI 3HT KWUYuMK mMuugopu fpeb 3™Mcob-
naHca, 6y 3mgamaTnap OCOHrumHa 6Gaprtapad 6ynagu, ge6 Kypcar»
an. Wy 6unaH 6upra ABoragpo oaauii MopgganapHWUHT
MOneKynanapu 3n”“MeHTap aTOMMAapHWHT al
MaH y3umamMacnurmHmum ano™mpga tabkmpnab yTtAu; akCcuH-
Yya, o4amii MopfdanapHWHr Mofekynanapu ogatga, 6up xun atom-
NapHWHT 6ap HeuyTacufgaH TY3UATaH.

ABOTragpoHUWHI acocuii “oupgacu KylhiupgarmpgaH unbopart:

Bup xun TemnepaTypa Ba 6up xun 60CUMAA  ONMHTaH,
x"a>Kmnapu ysapo TeHr 6ynraH \ap uaHgain rasnapgaru mone-
Kynanap coHu 6Gapasap 6ynagwu.

ABOragpo rHnoTe3acu peakuusara KupuwaguraH Ba peakuus
HaTumxacuga 3"ocun GynaguraH rasfiapHUHr "~axmmnaapu opacupa-
rm opavii HucbaTnapHu u3o3™nabruHa ~onmai, 6ankum ofauin Ba
MypakkKab rasnapHuUHr Monekynanapugaru atomnap COHU Tyrpu-
cnpa 3aM xypa My3™mm 6ab3u XynocanapHuM 4Yuuapuwira MMKOH
6epan Ba 3ca™M™Mii aTOM OrMpAMKAapHW aHuugawra Wyn oygw.

12. Monekynap TabAMMOTHWUHI ranabacu. Oaguini MogfaHWhil
MonekynanapgaH TY3WAraHamru TyrpucugardH TywyH4ya 6up lyiu-i
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Yya BauThaH KeWWHIMHA 3bTUpOd 3TUAAM. YIUa 3aMOHLILWT MybTa-
6ap xumuknapu 6ynraH LanbToH 6unaH bepuenunyc 6y TywyHuYa-
ra “apwu yunugunap. Ynap 6up xun atomnapfaH Ty3uaraH mone-
Kynanap 6ynuin MyMKWUHAUTUHW acno TaH onmagunap.
ABoragpo runotesacun XIX acpHuHr 40- iinnnapn oxupugat
6ownabrnHa xummusaga acTa-CeKMH ysura YypuH ona 6ownagu.
bnpoy 6y runotesa 60-Wimnnapra Kennb6, ABOragpoOHMHI BaTaH-
JOWMN HTanbaH onuMyu KaHHUULAPOHWUHI WlWaapu Hatuxkacupia
6nTaMoM 3bTUpod 3Tunau. 1858 iWunga KaHHWULAPOHWUHT «Xu-
MUABUIA punocodpus KypcupaH KOHCNEKT» fAeraH Kutobyacu 4y
OH, KaHHuuuapo 6y kutobuyacmpga ABOrafpoOHWHr Mofekynanap
\aymparnm TywyH4anapura acocnaHu6, XMMUSHUHI acocuii maca-
avnapu Tyrpucugard y3 GuKpnapuHu Xxypga aHuy 6aéH aTau Ba
Mofekynap ,2\amfja aTom OrHP/AMKNAPHW aHUuKnaw YycynnapuHu
K pcutn6 6epam, 6y ycynnap MOMEKynsp Ba aTtoM OrMpauMkn'ap-
M1 (amnawfa UXTUEPUIA paBuULLfa HLW Kypuwra acno Wyn Kyimae
oaM  KaHHULUapo y3 KuTob6YacupaH EBpOMAHHHI KynrumHa Matd-
>\p .ynmuknapura tobopan. Ukku imn yTray (1860 imnga). aHa

iny Il IHl [)man 6ab3nnapnHUHr TawabOycH 6unaH, XUMUAHUHT
HA M\ .uMm Min i .id,ipunn my.y)Xama uunumw makcagHpga Kapn-
ele. Mi  1u.ii MAMAaKaTnap .HMMUKNAPUHWUHT CbHE3AN YaKHPHIAH.
U\ . ii Ima KaHHuuuapo ukpnapuHu “amma Mabuynnagu. Aco-

IvH mara.'iara, AbHM aToMnap Ba MoJjeKynanap opacugaru gap”
MUTHAW'HIN Kenrampa, 6y WKKWTA 3HI MyXuMM TywyH4ya O6yHAaH
i MHM uyat id)ii papy unnuHcuH, geb uapop uyn’apungun. Cuvesg
uyihnnaw TabpudnapHu Kabyn kunan:

Monekyna MOALAHWHT MycTakun pasuwjga maeXyg 6yna
0 TAWraH 3HI KWMYMK 3appadvacu 6ynub, y malpanaHca, LWy
MOAAAHWHT acocuinl XMMWUSABWIA xoccanapu, anbaTTa Wykonagw.

ATOM 3NeMeHTHUHI O0fAuiA Ba Mypakkab mopganap Mone-
Kynanapugarum 3Hr KWMYUK 3appadvacmgup.*

\a)XMnapu TeHr rasfapgarv mofekynanap COHUHWHI GapaBap
6”nwWwHN TyrpHcupa ABoragpo MaifgoHra TawnaraH runoresa
y>:uip M3Mka Ba XMMUA co™acupa TOMMATaH Xyaa Kyn dakTtnap
6unan Mc6OT 3TUNTaH; WYHWHI Yy4YyH, 6y runotesamy LOHYH fe6
.ynwobnaca 6ynagu.

13. Monekynsip TabMMOT Ba XUMUSBUIA 31eMeHT. ATOM Mone-
Kynap Haszapusi XUMUSHWHT 3HT MyXWM TyllyH4YanapupgaH 6upu-
HH, SbHW XUMWSBUI 3NEMeHT TYLWYHYaCUHW aH4ya OWAMHAAWTMP-

* Xo3uprn BakTgfa 6y TavpudnapHu Mykamman Tavpudnap neb obynmaingu.
Kuro6xoH .monekynanap Ba aTOMJApPHUHT TY3UAWWMWHWM  yprauyué uwiwaHpgawy,
KFAVMHIMHA ynap TyTpucuga GMpMyHuYa Tyfa TylWwyHua onagu.

www.Orbita-.Ua
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OV Ba UaTbui 6up 3"onra kentupgu. OAAnA MoAgfanapHuW, SbHU
XUMUABUIA >Xu"aTaaH mMapyanaHmaiguraH MopgganapHu 6enru-
naw yyyH Boinb Xumunara «3fieMeHT» AeraH TEPMUHHWU KUPUTraH
agn. Ogamin mogda Ba 3NeMeHT jeraH TylwyH4anap y3o”™ BayTra-
ya 6Mp XM MabHOHM aHrnatagu pfebd .\ucobnab kKenuHgw.

Bup XuHcnu aillpum moppa 6ynraH oAAUW XKUCM TywWwyi-
yacu 6unaH Mypakkab mMopfanapHWHr MOAAUA KUCMM EKM 3Ne-
MEHT W 6ynraH ogauWiA XXWCM TyWYyHYaCUHW OHpP-GHPHAAH oYM~
6apk umnuw 3apyp, Aeb kypcatraH gactnabkum onumnapgaH 6upwu
O. WN. MeHpenees 3au.

Oap~a™unuyat, Tap 6up oaavMiAi MoAAaHUHT Mabaym (U3MK Ba
XUMUABUIA xoccanapu 6ynagm, 6y xoccanapuH Ce3rnm opraHnapu-
Mun3 épaamu 6unaH 6unmb onamus. bupopTta oganin mopgga 6Gow-

oaauii mopgpanap 6unaH 6upukca, y Y3UHUHT KYWUYHAWK XOC-
canapuHu WyuyoTtagu. MacanaH, TemMup ONTUHIYrypT 6unad
6upukca, mMeTanara xoc ANTUPOLJAUTUMMN, YYy3UTYBYAUUTUHM, Mar-
"HUTra TOPTUAMW XOCCanapuHuM Ba 6owuanapHHu Wyuotagu. [e-
MakK, Temup cynbpuasa Temump Myk. AMMO, Temup CcynbpuapaH
MeTann xonuparn TeMUPHU XUMWUSABUIA peakuuanap épgamum 6u-
NaH fHa axpatnb ONUW.MYMKWH BGYNraHu y4YyH.-XUMUKIaW TEMUP
cynbuna Tapkubupga Temup anemMeHTW Oynagum fep 3kaHnap,
O6yHOa MeTann .xonugarn TEMUPHWM "OCWAT  KUYBYM MaTepuanHu
TywyHagunap. Temup cuurapu, OATUHTYTYpPT 3"am TeMup Cy/b-
hupgna capuy Tycnum éHyBYaH MypT ONTUHIYTYypT MoAggacu rapsu-
fa 6ynmai, 6anku ONTUHIYTYpT 3neMeHTW Tap3uja Gynagu.
Xyaau WYHUHTOeK, MacanaH, CyB Tapkubura KHPyBYM BOJOPOA
6unaH kucnopoj 3%aM cyBfa Mab/lym “occanapra 3ara 6ynrad
rascCMMOH BOLOPOA Ba rasCMMOH KUCNOpoA Tap3upa 6ynmali, 6an-
KW BOAOPOJ Ba KWCNOpPOJ 3neMeHTnapu Tap3uga 6ynagu. Arap,
6y aNeMeHTNap «3pPKWUH 3"onatfa», AbHU XUMUABWIA Xu3taTaaH y3-
apo 6ornammaraH 6ynca, ynap oaauii mopga,uap 6ynagw.

YTraH acpHuHr 60- iunnapnga KaHHuMULapo dukpnapu
XUMUKNap opacupga ériuna 6ownaraH naintga, ogavwii moppga 6u-
NaH XUMUABUIA 3NeMeHT Monekyna 6unaH atomra yxwangH: sbHU
oaanin mogpa 3"am, 3%ap "“aHpalh Mopga cuurapu, monekynanap-
faH TYy3uWnraH, XUMWUSBWIA 31eMeHT 3ca aTtoMaapfaH Ty3WraH,
ne6 ~ncobnaHan. CyHrpa XMMUABWIA 31eMeHT aTtoMmra, SibHWM 3ne-
MEHTHUUT Mofekynanapga 6ynaguraH Ba 6apya XxoccanapuHu
y3umfa MyXaccaM 3TraH 3HI KW4YMK 3appavacura tobopa kyupo”
yxwatunnguran 6yngu. Jemak, aTOM-MOMEKynap TablUMOT WUyK;-
Tau vasapupaH ofraHga, XMMWUSIBUIA 31eMEHT aTOMJApHWHT Mab-
NyM xoccanap ma>Xmyu 6unaH xapakTepnaHaguraH ano\nga 6up
Typuaup. Xap kKangain aipum aTtoMm XUMUABUIA 3NEMEHTAUP; amMMO
aTOMMapHWHI 3"ap uangai 6upukmacu 3nemeHT O6yna onmaingw;
6Up XWN 3NeMEHT aTOMAApPUHWHI Yy3apo OMPUKMLIKU HaTuxacupia-
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ofavii mopganap xocun 6ynafu; Typau 3neMeHTnap atoMmnaapu-
MAHT GMPUKMLIN HaTuXKacupa 3ca € ogauii moppanap apanawima-
cn, €kum wMmypakkaE> mogpa >\OCwn 6ynagu.

Bup xun aneméHTAaH nbopat 6up Heya oAAnA Moaganap Kypuob
unkunca, ogauin moaaa 6unaH 3nemMeHT opacugarv TadoByT aliHW -
¢! TywyHapnu 6ynn6 uyonagwu.

MacanaH, 6up 6ynak dochopHn onub6 Kypannuk. docdop
'112° pa cyloufaHaguraH, Xxypaa 3a’apnu, OK paHrau, apum wad-
o moppagup; docdop .MaBofa WybnanaHagun, YHUHT wWybaacu
LOpPOHIMAa KypuHaaw; Yy, Yy3-y3ufjaH anaHranaHué ketuwun "am e
mvmkhh; WYy cababgaun, oy dochop “amma BaKT CyB ocTufja cal-
naHagn. ®ocgop opauii mMopgfagup, y OGowua wmogganapra
nuanaHmaingn. bupoy docthop >‘aBo KupmahguraH xxolga'uain-
MW YHYa Kusgupunca, 6up 03 BaTgaH CyHr (OCHOPHMHI Xocca-
napH 6yTyHnain y3rapub KkeTagu: Yy um3rmw 6uHadwa Tycra
I npn6, WwysvnanaHmangurad, ~aBofa y3-y3maaH anaHranaHMangu-
I mi Ha 3a™apcu3 6ynub uyonaau, 6yHaa POCHOPHMHI WY AHIM Xoc-
canapH YHW UM3AMPULW TyxTaTunAraHgaH KelimH “am caunaHun6
konagu. [Jemak, 6up Moaga Myuappap 60Hwa 6up mogpara ai- ,
NaHafH, amMMo0 Oy yHapuw yaura Xoc 6up ys3rapuligup: ONUH-
man Mojja Tapkubuii “ncmnapra axpanm'agu Ba yHra' Xey Hap-
(a 6upukmagn. MaHa wy 3"n gactnab oNuHraH mogfgaHu “am,
[,nagupuwgaH KeiimH >‘ocun 6ynraH MogfaHu "“aM 3pKuMH “ongaru
6Mp YNEMEHTHWMHI — (POCHOPHUHT Typau waknmaup, xonoc, feb,
M.THPO( 3THWTra Maxoyp I<unagu; I<;u3gmMpull Yy4yH ONUHraH'
moada (1™ ¢octop pfeb, km3gupuw HaTuxacupga xocun 6ynraH
mogda aca “m3mn ochop pe6 atanagwm.

<i\ docthop 6unaH umsmn HOCHOPHUHT KHcnopoara 6Gynrad
MyHorabaTu ynapHuHr “aumkataH “am 6Mp 3NEMEHTHUHT Typnau
in lknnapn 6ynu6, 6up Xwmn aTomnapfaH Ty3uaraHAWrura Axwu

>ih i 6yna onagu: oi~ octop >'am, Kusmun gocdop "~am kucnol
p >aga kusgupwunca, kucnopog 6unaH 6upukn6, 6up xmn mopgda —
thorgar aHrmapug XocHn uunagum. BHHoGapuH, ¢ochop 3nemeHTa
UPKWMH >;0Ma WKKW Xun opawii moppa — oi\ doctop Ba  Lu3nn
o! hop xonmpa OGyAMWKN MYMKWH. Bowka KynruHa anemeHTnap
NiM xyagn ¢ochop cuHrapW, spkuH ~onpga 6uMp Heya Xun MOA-
ja \onHpa 6ynagu. MacanaH, “ammara mabnym O6ynraH Ba Y3
1> anapu xu”™atugaH 6up-6bupugaH kaTTa Qapl uumnaguraH og-
...... mMoagnanap — Kymup, rpauT Ba ONIMOC Yr1epoj 3NeMeHTH-
nuur Typau waknnapugup; by mopganapHuHr “ammacu 6ow”a
llllpop ogamii mopgpa 6unaH 6UPUKKMG, BUp Mypakkab MoAfaHWHT
\ muw XOCWMN UMNajH, macanad, ynap kucnopog 6unaH 6upukkaH*
i | kapboHaT aHrmgpug “ocun 6ynagw.

XUMUABUIA 3aNeMeHTHUHT 6up Heya oaauii mogpa ~oflmga ma-"
nya 6yna onuw XoccacH annoTponua p[e6,-6up xinn'ane*-

e Il. 1. TnuHka

www. Orbita. Ua
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MeHTAaH .“ocun GynaguraH OoAAWIA MoOAJaNnapHWUHI y3u ylwa 3ne-
MEHTHUHT afNNoOTPON NK WakK” y3rapuwnapu [jeb
atanagu.

Monekynagarm 6up XWn aTOMAAPHWHT COHU €KW XKOMnawyBu
6upop Tap3ga ysrapap 3KaH, sHru cudart, 6owkaya xoccanapra
ara 6ynraH fHrM Mopjda to3ara kKenagu. Monekyna YHWUHT TapKku-
6ura KupaguraH atoMnapHWHr aHuyainH 6up TynnamupaH wubopat
amac, wy cababgaH, Mypakkab MoAAaHWHI Xoccanapu Wy MoOA-
LaHu 3"ocuUn LMATraH 37eMeHT/iap XoccallapUHWUHT OAAHM Tynnamu-
faH wbopaTt 6ynmaign. ATomnap 6up-6upn 6unaH Xumuasui
6upukap akaH, myTna™o y3 fOoNMHa KonmacpaaH, 6anku 6up-6upura
MabNyMm flaparkafia TabCcup KypcaTafu, WyHra Kypa, Typau mMone-
Kynanapfa aTtomaap Typan \onaTnapja 6ynaguw. MacanaH, on-
THHIYTYpT Ba TemMup atomaapu Temup cynbugpa OfAHNA MOA-
Janap “onuparv ONTUHTYTypT Ba Temwupgarura KaparaHga 6o0L-
Kayapo” ”“onatga 6ynagw.

14. Ep wapuga 3neMeHTNapHUHT rapuanraHanru. 3nemMmeHTnap
epfa “ap xun mu/goppa ydpangu. dnemeHTnapwwr ep i®o6imi-
fa MaHfjai TapuanraHAUrMHU Maxcyc aH — reoxmmu s  QaHu
TeKWmnpagn; FeOXMMUSIHW, acocaH, COBeT OAMMMapu, akafemuk-
nap — B. V. BepHaackuii 6unaH A. E. depcmaH apaTgunap*.

Ep U06GUrMHMHT Tapkubu .~o3uMpru BakKTAa eTapau fJapaxapa

ypraHunraH.
Ao 748% 3Hr Kyn TapuanraH 3ne-
Tewp 420%  MEHT kucnopoaawp. 6y ane-
Kanbyiii 325% ~ MEHT, OTMPJIMK XU"AaTHAAH, ep
HaTpwii 240%  “OOMTMHMHI TeKWMpUW MyMm-
Kamii  2J35% KWH 6ynraH uyucmuHumr 49,13
MarHnii 225%  NPOUEHTUHW TalWKuUn  3Tagu
Bamopon 102  (3-pacM). KpemHuii ep 1obu-
Hiimans\api~2X  ruga Kyn TapkKanranank u-
NatupaH  (26,0%)  MKKUH4YM

3- paem. Lp koburmparH aneMeHTnapLiwr o
ypUHAA TYypaau. YnaaH KeiinH-

ormpnuk mukgopnapn (depcmaH Gukpuya).

* [yHéparn sHr Wnpuk mMnHepanornapgaH 6upn Bnagumwup Wea
BUY BepHapgckuit (1863—1945) y3 uamuit GaonmAaTUWILT Kyn “MCMUHK
MUHepangapHUHr naitgo 6ynuw npoueccnapuHu aHHunawra Ba ep uobura Tap-
KM6MHN Tekwwupuwra 6arnwnagH. BepHagckuil KynruHa 3nemMeHTAapLullr, XyM-
najaH, MoaMp Ba TapKob; aNeMeHTNapHUHT (pybuaunin, uesnii, Tannnii Ba 6oL Ka-
NapHWHT) ep Ko6urugarH npoueHT MWUUAOPUHH aHu™nagn. YHWUHT pajunoakTus
MHHepannap Ba Kam TapkanraH MeTann pypganapra 6bawwnaHraH acapiapm
CCCP pa HOgMp MeTannap CaHOATUHW PHBOXMNAHTUPWLL Y4YyH Herus 6yngu.

BepHafCKUAHUHT WOTHPAK AnexkcaHpgp EBreHbeBunu Pepc-
MaH (1883—1945) “o3upru 3amOH rcoxmmmknapum Maktabura acoc conraH Ba
reoxumus coacupa katTa-kaTTa acapnap sapatraH onumaup. ®epcmaH BaTtaHu-
MU3HWUHT MWHepan 6GoiNMKNapuHM KUAUMpuG TONMW t03acupaH roaT KaTTa ww
onn6 6opan Ba XyjAa LUW.MMaTAW KasdH/i.4a KOHNapHW Tonau.
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[N ypUHNApHU antOMUHWUIA, TemMup, KanbUWil, HATPWUIA, Kanuid, mar-
HWIA Ba BOAOPOA Onagu. AHa Wy TyBAM3Ta 31eMeHT ep iMo6hfh
MacCacMHUHI 98 MpoueHTAaH Kynpoy ~MCMWHW TaWKWA 3Tajwm,
foNraH 3nemMeHTNapHWUHI 3"ammacu 3ca 2 MPOUEHTAAH KaMpo~Hu
MWKWA 3Tagu. Xan”™ Xyxanuruga KeHr vwnatunaguraH Muc, pyx,
KYProwWH, HUKeNb, ONTUHIYTypT, ocdop Ba 6ow” a anemeHTnap
\.UM aHa LWy WKKW NPOLEHT 3™ucobura Kupagu.

WyHn aiiTu6 yTul Kepakku, 6Upop 3neMeHTHUHT ep i“o6hfh-
fa TapuanraHaury “a“mparu TywyH4yanapumus, ogatga, Wy ane-
MEHTHUHT ep “~oburnpga 6ynaguraH yMyMuiA MpoLeHT MUKAopura
I yHunya 3ug kenagn. Cumob, MULlbAK, ONTUH, Iiod Ba 6ow”™anap
Knbu NagumpaH mabnym 6ynraH 3"ampa nyxTta TeKWUpuaraH ane-
MeHTnap ep “ob6uruaa, ogatga, «HOAUP» 3fnemMeHTnap fAe6 3™Mcob-
NaHyHYN TWUTaH, UMPKOHMWI Ba BaHaauiira uaparaHga 6up Heua
mapta kam Oynagu.

FONopnga 6aéH 3aTuAraH 3MAAUATHUHT cababuHu uyimparnya
|ywyutnpuw MyMKUH. bBab3n 3fieMeHTNapHWHT ep nycTiaorujaru
yMyMUiA mMuugopum kam 6ynraHura “apamacpaH, ynap ep tosacu-
Aa TynnnHu6 uonagun, AbHW Katnamnap 3"ocun “nnagun. SnemMeHT-
NAPNUHT 6yHAal LHTNaMmnapu, rapyu Xypga cuilipak yupaca-fa,
ynapHu ka3H6 onuw ocoH 6ynagu. 3nemeHTnap 6ab3aH, Tyrma
(cop) 3"onpga 3"am yupangum (onTuH, cumob, nnaTuHa Ba 6Goumuwa-
NHp). by anemeHTnapHm ua3mb onuw 6MPMyH4Ya OCOH OynraHIn-
FMANH, ynap WHCOHUATra uagumpaH MabayM, LUYHUHT YYYH 3"am
ynap HOAUp 3neMeHTnap Katopura Kupmangu. bab3u 3nemeHT-
nNp cp NYCTNOTMHUHI KOBNa6 uyuuapuw MyMKWH 6ynraH “~atna-
Muga xypa tap”ou 3*onga 6ynagu, 6yHpah anemeHTnap 3"osupra-
Un HOAMP 3fleMeHTNap “atopura Kuputunagu.

«[loanmp aneMeHT» feraH TywyH4ya MyTnab\0 ysrapmaigurad
TYylWyHYa 3mac. MalnHaco3nmMK, 31eKTPOTeXHMKa Ba TPaHCNopT-
HMHI T€3 pMBOXNaHWUWKW MyHocabatum 6unaH NynaTHUHI Maxcyc
UMNHNapura Ba ~oTuwmanapra OynraH 33" TUEXHWUHI OPTULUKM, LWY-
Huurgek, gorganm “asunmanapHu kosnab uyukapuw Ba NaliTa
viwnaw MeTOAAapUHWUHT TUHMak TakoOMUANAWTUPUAULIN HATUXKa-
enpa aumHaarnHa 3"am «Hoamp» Ae6 3”ucobnaHaguraH anemMeHTnap
MXWKN MabnyM 31eMeHTnap uatopura Kupgu Ba OCOH yuuapuna-
nvran 6ynu6é kongm. MacanaH, 3703up Kyn uwnatunaguraH anto-
MUMMIA Ba MarHuil 6yHgaH 6up Heya yH Wun uarapu Hogmp peb
\IK<jTaHap Ba Xyfja "MMMaT Typap 34M.

A E. ®epcmaH ep uoburmpga "aicu anemeHT “aHYyanuk Tap-
UANTaniurMHH Kypcatmb 6epuwl y4yyH, (aHra atoM nNpoLueHTa,
UMK' 3NeMeHTNap aTOMAapuUHUHE ep “oburugarn murgopu, pge-
lan rywyH4YaHu KupuTau. Bup 3NeMEHTHUHI aTtoMm npoueHTa 6u-
MH| orvpnuk npoueHta Xap Xxun 6ynagu. MacanaH, BoAopoj cp
i"oomi ngaru atomnapy COHU >XW"aTWAaH YYUHUYU YPWUHHH onc’
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(15,6%), orupnury >KHxatugaH TY KU3UHYM YPUHHU ONagm

Yrnepog, KWCnopog, BOAOPO4, a30T, OANTUHIYrypT, docgop,
XNOp, KPEeMHWRA, Kanuin, Kanbuuii, MarHuii Ba TEMUP 3NEMEHTNApU
yCUMAUK Ba “aliBOHNap "aétuga Xypa MyXuM ponb yiHahgu.

15. Na3cMmMoH mMopgganapHUHI MONEKYNAP OrUPAUTUHU  aHUK*-
naw. FascMMoH MOAAaNapHUHT  MONEKYNAP OrFUPAUTUHN  aHUL-»
NaWHWHT 3HT MyAuMM MeToaum ABOrajpo KOHYHUra acocfiaHraH.
AmMO 6y MeToj Tyrpucupa 6a.\c aTuwAan ONJUH  MOJEKYNAp
oTpnHknap (MofnekynanapHuur maccanapu) Ba atoM OrMpAuK-
nap (atomnapHuHr mMaccanapu) kangaH 6upnuknap 6unaH ugo*
Ja aTunuwn yctmga TyxTab yTMoL NI03HM.

ATOM orupnuknapHu >;ucobnawga, pgactnab, 3Hr eHrun ane-
MEHT, AbHW BOAOPOL ATOMUHWHI OTUPAUTK 6UPANK “mnnb OnH-
Hap Ba 6OlWKa 3N1eMEHTNapPHWHI aToOM OrHPAHKAapu Wy 6upaunk-
Ka HucbaTaH “ncobnabd ymuunap agn. AMMO KYHUUIUK 3NEeMEHT-
NapHWUHT aToM OrUPAUTU WY 3eMeHTNapHUHI Kucnopod 6wunad
X0CWN "unraH 6upukmanapu Tapkubura kapab TONWAraHuW Y4yH,
3leMeHTNapHUHT aTOM OrupauUrM amanfa KUCIOPOAHWHT  aToMm
ormpnurura HucbataH aHuunaHap, KMCAOPOAHWUHI aTOM OPUPANTH
aca 16 ra TeHr ae6 onuHap 3au. KWCNOpPOAHWUHI aTOM OrUpPAUTK
6unaH BOJOPOAMUHI aToOM OrMpAWrM opacuparH Hucobat 16:1 ra
TeHr aeb uabyn umnuHran agu. LLyHpaH KeiuH yTKasinraH 6GHp-
MyHYa aHuy Tekwupuwnap 6y wuucbatHunr 15,88:1 ra Eku
116:1,008 ra TeHr 3KaHNUTWHWU KypcaTau. BuHobGapuu, BOAOPOAHUMNT
atom orupnurn lra TeHr fe6 ONHHCA, KMCNOPOAHWHI aToOM Orup-
nnrn 15,88 ra TeHr 6ynagu. Amanuin myno.\asanapra acocnaHuo,
KUCNOPOAHWHI aToM orupnuru 16 ra, BOAOPOAHUUI aTOM Orup-
nnrn sca 1,008 ra TeHr ge6 Kabyn KWAWHAMW.

WyHpgain \unnb, X;03MprH BakTAa aTOM OFHPAWKHWUHI OGUPAUTIA
Knucnopog atomu OrupnuruHuHr '/i6 umcmura teHrgup. by 6umpnuk
Kncnopog 6upnwurun ge6 atanagw.

XUMUA (aHUHUHT finaja puBOXNaHWWKM Tabumii  Kucnopog-
KHUT n30Tonnap apanawmacugaH néopat skaHaurmHm (202- 6etra
NapancuH) Ba yHAa aTOM Maccacu YH ONTUra TeHr M30TOMra aTtom
mMaccacu YH eTTW Ba YH cakku3ra TeHr OynraH wusotonnap apa-
naw 6ynMwuHn Kypcatnd 6epan. KeMHrM MKKWM H3O0TOMHWUHT MUK,-
fopu Tabumii KUCNopod aTtoM OruMpnurura antapnum tabcup KEn-
MaguraH 6ynraHu yyyH KUCnopog 6Mpnuru xmumusaga acocuii atom
ornpaurn 6ynmb ~onasepgun. ATOn ¢usmkacura ano”agop 6yn-
raH Ba Xyfa KaTra aHuunumkum Tanab kunaguraH "ucobnappa
6upnuk unnué kucnopof OB M30TOHM aTOMU MACCACUHUHT Vie
KUCMWHU ONHWra Tyrpu kengu. LyHpah kunub, aToMm OrMpiuk-
NapUHUHT XU MWUSABUN Ba P M3 UK atoM OrMpAUKNIapU feraH
MKKW LWKanacu nango 6ynau.
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ATOM OTMPAVMKNAPUHWHT WKKW LWKanafja O6ynuwumn katra Houy-
Nannuk Tyraumpap 34u, WYHWHT YYYH Qu3nknap 6unaH xumuknap
v lok myno”asanappgaH KeiumH, 1961 lhunga atom OpupavKnapu-
LW AHrun, AroHa wkanacuHu kabyn “mngunap. Yrnepog C12 unso-
loHn aTomu maccacuHUHTr VI yucmumpad néopat yrnepopg6Hp-
N UTKW jeraH 6uUpAMK LWy wKanara acoc 6ynau. FAHruM wkanara
MyBOGMLU, BOAOPOS aTOMUHWHI Maccacu 1,00797 yrnepog 6upnu-
rura, Kucnopop aTtoMuWHUHI Maccacu 15,9994 yrnepopn 6upnurura
n-ur Ba ”"0Ka3o*.

LLyHra myBO(MK, %031Mp 3NEeMEHTHWUHI aToM Orupauru (aTom
maccacu) geb6, ywa aneMeHT aTOMUHWUHT yraepofd 6upnuru 6unad
ngofanaHraH Mmaccacura anTunagu.

Xap KaHfjalh mMoffa MOJIeKyNaCMHUHT Maccacu LWy MoJjeKynamm
>WUN KWNYBYM aTOMAap MaccanapUHWHI AUrNugncura TeHr 6yn-
| wnurngad, paslwaHkKWM, aTom OruMpAuKnap Luaujan 6upauknap
nnn.'w wdopganaHraH 6ynca, MOMeKynsp OWpaHKAap "~am yllaH-
paii 6upnuknap 6unaH udgoganaHMwuy no3MMm. MacanaH, WKKK
aTomjaH ubopaT BOLOPOS MONEKYynacUHWHr maccacu 2,01594 yr-
W epOf GUPAMTUra TEeHr; WYNWHILeK, WKKW aTtoMpaH mbopaT Kuc-
nopog MmonekynacuHuHr maccacum 31,9988 yrnepog 6upnurura
oapaBap; MKKMTa BOAOpPOA aToMu 6unaH 6UTTa KUCNOPOA aToOMu-
JaH wnbopaT cyB MoOaeKynacMHWHr maccacu 15,9994 + 2-1,00797 =

I<H()1534 yrnepog 6upnurura TeHr Ba >;0ka30. byHpaH, ogaui
MOALa MONeKynacUHUHT Ekn mMypakkab mogfa MONeKynaCUHUHT
¥ irpod 6upnuruga undoganaHraH maccacu Wy MOLAAHWHT MOne-
ii/i'ip ormpnurn (monekynap wmaccacu) feb aTanagu.

*nan, rascMMOH MOJAJaNapHUHT MONEKYNsip OrMpAuKNapH Kali
I ipniyi aHNKnaWHHUMH Kypub 4HKahnuk.

ABOragpo UoHyHura 6HHOaH, 6up xun 6ocum Ba GUP XWUN TeMm-
T p.rrypMja ONWHraH Ba XaXMjaapH 6up-6upura TeHr 6ynraH
| n,uapgaw mMonekynanap coHw 6apaBap 6ynagu. byHpaH, 6apa-
| ip \aXMAM ONMHIaH WKKW Ta3HWHT MOJMEKYNAp OruUpanKnapH
I * i)l KaHpail HucbaTpa 6ynca, ynapHWHr maccanapu “am

| in wyHgaH Hucbatpa 6ynagu, fgeraH xynoca Kenué uukagw.

a\ u.i'iaii, KKK Xxmn rasgaH 6up nuTpaaH onannmk. ONWH-
I hi mip I lihll Im3ga N TagaH monekyna 6yncuH, BupuHum | autp

R 7 MM /M 6uUnaH, MKKUHYM 1 AnTp ra3 maccacuHu T X 6u-
....... .vunllvumn | TasnapHUHT MONEKYNAp OpUPNAUKNapuUHW, Te-
HAM X |[\pw ii. /M na M| 6unan Genrunaimms. | AUTP rasHUHT

.............. YHM nn MO/EKyfnanap maccacu MNWTMHAUCUTA TeHr 6yn-
lavH  yuyH

"'Minu Hu, luH 1l Vi"'maHnga aToM OrMPAMKNApPUHWHI aBBanArk COH KaTTa-
H il v unymn i 11, 111 ],|M y.-.rapHWwuHn Ba Xumusara ano”agop “ncob6nap-
...... I Lynun.'mnin n rai.nip umamncawunmmn aikTné KeTuw Kepak..
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T = NM Ba /«,= NMI
6ynaau.

MabayMm 3"aKmpa ONMHraH 6Mpop ras MacCaCMHWHI XyAAu ylia
TemnepaTypa Ba ywWwa 6ocumpa, Xyaau yllaHfjan 3"axmga OnuH-
raH 6owka ras maccacura HuUc6aTm 6MPUHYUM TA3HUHT UK-
KMHYM rasraHucbataH 3mnmununrun geb atanagu.

MacanaH, 6up nuTp Kap6oHaT aHrmgpug maccacu 1,98 r,
ylwaHfain wapoutgarn 6up nutp Bogopog Mmaccacu aca 0,09 r
Kenagn, 6yHAaH Kap6oHaT aHrMApHANWMHI BOAOPOAra HucbaTaH
snunnrn  1,98:0,09= 22 6ynagw.

a3 suunuruim d 3%apgm 6unaH 6Genrwnab, t"opuparn TeHrna-

Ma ~ Hm d= KypuUHMwmnga Kyumpub ésamms, OyHAaH

M= dM1
Kenu6 unuagn.

Bupop rasHuUHr MoNeKynap Orupnuru Wy rasHUHT UKKUHYK
6|/|p rasra HucbaTaH 3M4Yaurn 6GunaH MKKWHYKM ras MOneKynap
OTUPNUTUHWHT KynaﬁTmacmra TEHr.

KynuHuya, Typau rasfnapHUHr 3WUYAUTM XaMMa rasnapHUHT 3HT
eHrmnm 6ynraH Bojopoara ”“apab aHuunaHaguw. BopgopogHuur
monekynap orumpaurn 2,01594 ra TeHr 6ynraHaMrugaH, Moneky-
NP OrMpAHKNapHM 3*ucobnaw dopmynacH 6y y>nga

M = 2,01594rf

KypuHUWNAA €3unagn éKu BOAOPOAHUWUT MOMEKYNSP OrUPAUTUHU
AXnuTnab 2 ra TeHr fecak,

M=72d

6ynagw.

MacanaH, Bogopoara HucbataH 3uunury ”opuga antuara-
HugeK, 22 ra TeHr 6ynraH kapboHaT aHrUAPUAHWHT MONEKynsp
ormpanrmun wy dopmyna 6unaH “mcobnabd uym”™cak, YHUHT

M = 2-22 = 44

3KaHIUTMHN ToMnamus.

Fa3HUHT MONEKYynap Orupauru, KynuHya, 3"aBora HucbaTaH
3nunnrira "apab 3"am 3“mcobnab Torwnagu. XaBo, rapyum 6up
\aH4Ya rasnap apanawmacugaH noopaT 6ynca 3"am, aMMO YHUHT
ypradya MONeKynsap ormpnurm 6o0p, AeiAinl MYMKUH,
NaBOHWHI ypTaya MONeKynap OrMpAWry YHWHr Bogopojara Hucba-
TaH ONWHra-i 3nunurHra uapab tonunagu. XaBoHUMUT Wy Wyn 6u-
NaH TOMWATAH MPAIeKYAsp Oorupaurn 29 ra TeHr.
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TekwnpunaguraH rasHnHr ~asora HucbataH smunuruam d\ 6u-
NnaH 6enrunacak, MONEKynap OrupauknapHu “mco6naé Tonuw
yuyH “yingarn opmynaHu stocun “mnammns;

M= 297,

29 CcOHMHM éana onmb6 b™onMW MabKyn, YyHKM ~ucobnaw Ban-
TMAa, KynuH4ya, Wy coHfaH QoliganaHulu Kepak 6ynagu.

Monekynsp OrMpAVKHU TOMWIW YYYH, ofaTga, TeKlupunagu-
| M rasHUHr Mabnym 6uMp MUBAOPU ONUHMG, Maccacu Ba 37aXMu
YnuyaHagu, CyHrpa rasHWHC 3umynurn 3*ucobnab um™mnagmn, LWYH-
JaH KeilnH TyTpupaH-Tyrpu GopmynagaH QoiganaHu6, ras-
MUHT MONEKYNAp Orupauru Tonunagn. [asHWHT 3UYAUTU MOone-
bYNApP OrUpAUrK 6unaH ~axm OGUPAUTUMKAUT  Maccacu MabiyMm
Oynram 6ow”a 3"ap uaHpalh rasra HucbataH 3*mcobnab TonuAUML
SilM MyMKWH. AMMO CcnpaBOYHMKNapfha rasflapHUHr HopMan wa-
pouTgarm Maccanapu Kypcatunagu, Taxpubanap UWAUHTaHAa
H a, TeKWunpunagnraH rasHuUHr maccacu 6unaH 3"axmuHu, opataa,
6ouua wWapouTnapfa ynvawra Tyrpu Kenagu, wy cababgaH,
rawuw WYANTHAKM ~ncob6nab uymuapul yYyyH rasHUHI yn4yaHrad
Laxmn anwan Hopman wapoutra (Temnepatypacu C 6unaH 0° ra
na 6ocumu cumob yctynu 3™mcobu 6unaH 760 MM ra) Kentupuau-
Illn, AbHW TrasHUHr HopMan wapouTgarn 3"axmu TONUAULWIWN Ke-
pak.

Hopman wapouTra Kentupuw y4vyH boinb-MapuoTT 6unan
[ci-JlloccakHUHT rasfnapra foip “OHYHNapuHW 6GUpNaWTUPYBYM

PY —
y 273
K-nrnamagaH origanaHunagm,
6yHga P Ba V — rasHuHr taxpuba yTkasumnaétraH wapoutgarn 6o-
cumy BunaH 3"axmu,
PO— 760 MM cMM06 yCTYHUTa, AbHM 1 aTM ra TeHr 6¢cecnm;
VO — rasHMHIr HOpMas LwapouTgarm Xaxmu,
T — rasHuHr abconoT TemnepaTtypacu.

By TeHrnamagaH V Hu TOomcak, rasHuHr 0°C Ba 760 MM cumob
ycT. 6ocumpary 3"axMMHU Xxmcobnaw yuvyH uyiugaru ¢opmyna Ke-
nmé  ynuaaw:

1/ _ pv-273
ye~  POT

Monekynsap OrMpankKHM n;ucobnab Tonuwra mucon.
0,455 r rasHuHr 27° Temnepatypaga Ba 800 mm cumob6 yCTyHu 60-
cumura TeHr 6ocumpga 380 Ma xaxmHu 3rannawm  Taxpubaga To-
uunradH. Hopman wapoutga 6up nuTp xaBoHuur orupauru 1,293 r
Mvica, TeKwWmMpunaéTraH rasHUHr MONEKYNAp OrUpAUrK KaHya 6y-
man?

mOrbita.Uz,
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Fa3HWHr TaxpubafaH Tonuaran .\aXXmu HOpMan luapouTra Ken-
THpUACA,
800-380.273
~ 7604273 + 27) ~ M
xocun 6ynagu.
3HAWM, Wy rasfaH 6Up NIMTPMAHHHT HOpPMan LWapouTAaru maccacu
(rm) HM TOMaMM3:
0,455-1000
o~ 364 = A

Biip nuTtp “aBOHWHT ormpaurn 1,293 r 6ynraHHgaH, TeKWwupu-
NaéTraH rasHWHI XaBora HucbaTaH 3uuanry

= - °ar
MOJSIEKYNAp OrupauMru aca
M = 29-0,97"28
6ynaau.

WyHn ainTmb yTuw KepakKKW, FasHUHT MONEKYNap OrUpAUrvHM
lokopuga 6aéH KunMHram ycyn 6unaH TOMUW  YYyH, T[a3HUHT
XUMUABUA TapKUOWHU BUAUIIHWHT MYTAaLo XO0XaTu Ny”, 6YHUHT
YUYH Ta3HWHT 3UYANTUHW 6UAMW  Kepak, Xonoc.

ABOragpo UOHyHMra acocnaHmb6, akaTtruna rasfnapHUHT
MOJIEKYNAp OFMPAUTUHU 3mac, 6anku uusgupunranga (mapya-
naHMacfaH) rascMMOH XxofnaTra yTajgHran ”“ap KaHfjail Moppa-
NapHWHT MOJIEKYNAp onnukKnapHHM x,am amnyiaca 6ynagu. by-
HUHT YUYyH TeKWupunaguraH mMoggajgau 6up 03 MUKZOp 01ub, yuu
byrra alinaHTupunagu Ba “ocun 6ynraH 6ynWwHr maccacu, “ax-
Ku, Temnepatypacu Ba 6ocumMu ynuyaHagu. KelnH ylwa moppa-
HUHT MONEKYNap OFMPAWUTW, XYAAU TFasnapHUHT MOMEKYnsp ormp-
nnrugek, xumcobnab Tonwunagw.

16- Ta3HUHT rpaMM-MOMeKYNAp XaXMu. [asHUHT MOnekynsap
OrMpnurn siHaga oaauMin 6ynraH 6owuava ycyn 6mnaH xam Xucob6-
nab TOMUAUWM MYMKUH. By ycyn rasHUHI rpamM-mMOneKynsp
XaXMN TylyHYacura acocnaurat.

XuMmuaga mMogga MacCcaCUHWUHT rpammaapja udoganaHagurax
ynyosun 6unaH 6up kKaTtopgpa, 6Gouwaya, SbLHM rpam M-M O e-
Kyna éku, kuchauya, Mmonb fAeb atanaguraH Maxcyc XuMuUsABUIA
ynyoBu "aM wuwnatunagu.

MofafaHWHT MONEKYnap OrMpAUrnra COH >KWaTuaaH TeHr
6ynnb, rpamm uucobuga wudoganaHraH maccacu Wy MOAJAHUHT
rpamm-monekynaca éku wcuavya monum neb aTanagn. MacanaH,
BOAOPOAHUNT TpaMM-moOfiekynacu (axnutnab onuHraHga) 2 r ra,
KUCNOPOAHWUHT FpaMM-Monekynacu 32T ra, CyBHWHI rpamm-morne-
Kynrcm 3sca 18 r ra TeHr Ba X,0Kaso.
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Xyoau WYHUH'TAEK, 3NeMEHTHWHT aToM OFUPAWTUra COH >KU-
\urngaH TeHr 6ynn6, rpamm uucobmuga udgofanaHraH aAnMWBOPU
HU/ 3NeMEeHTHWHI rpcwM-aTomu feb aTanagu. MacanaH, Kucno-
POAHWHT rpaMmM-aTomu 16 r ra, BOAOPOAHUUT rpamMMm-aTomu 1r ra
mmir Ba ”0Kaso.

«pamMM-MoneKyna» TYWYHYaCUHWUHI TabphdupaH x.ap KaHpawn
MOLLaHWHT TrpaMM-moneKkynacugaru (monugaru) Mmosekynanap
«OHW O6Mp XuUn BYNHWMK Kepak, feraH xynoca uyu”agu. MacanaH,
bH> monb (2 1) BOogopoana n Ta monekyna 60p, AbHWM BOAOPOA-
MUHF N Ta MonekKynacu 2 r kenagw, feinuk. Kucnopopg monekyna-
cv Bojopos monekynacura KaparaHga 16 6apasap orup 6ynraHnm-
rngan 6up AuTp Kucnopopgarm n Ta Mofiekyna maccacu 2-16 =
- [? mra ékn KNCNOPOAHUHI 6UP MONUra TEHr6ynumn Kepak. Xypa-
nn Ty ca6abra Kypa, CyB n Ta MOSieKynaCUHWHI maccacm 18 r
M7IHUH no3um, 6y 3ca CYBHWHI 6UP MOSUHM TaWKUA K.uUnagn Ba
Koka3o. bouuiaya aiiTraHfa, Typau mojganap rpamMm-monekyna-
YyplIWHC Maccanapu KynuHya \ap xun 6ynca-ga ynapgarum mone-
Kynonap CcoHu 6up xun 6ynagn. PaBwaHku, 6apya 3ancMmeHTnap-
WUMHTF IpamMMm-aTomnapugarn atomnap coun “am 6up xun 6ynagu.

bHp rpamm MoOneKky.blgarn MoOneKynanap COHM “~o3ipru BaT-
4| /kypa aHuy .\neobnab TonwuaraH (86-6eTra KapancwuH), y
<07« 10021 ra TCwr.

ABOragpo LUOHYyHWra Kypa, 3"ap KaHfali rasHUHr TeHr coHfja-
L, monekynanapH 6up XwWn wapouTha TeHr 3"@XMHU arannangu.
Fyngan, \amma MogjanapHuWHr rpamm-monekynanapu ras %ong,-
nuhi 6up xun TemnepaTypafa Ba 6uMp Xun 6Gocumpa TEHr Xa>KM-
141 i'u.iAQtidu, peraH xynoca kenu6 dwagu. bup mMonb ras-
HHM nopman wapouTaa ”"aHpgah 3"aKMHM 3rannawinHu
inl ).Ja6 Tomuw uninn amac. MacanaH, Hopman wapoutga 6up
nMp KuUcnopog MaccacMHuHr 1,429 r kenuwmn Taxpuba ihynu
mi Mn ToHunrau. femak, 6up Monb (32 ) KUCAOPOAHWHT 3"aXmu
mip ii | wapouTtpa 32:1,429=22,4 n 6ynagu. bup Monb BOAO-
["1llnHl, 6up MoNb Kap6oHAT aHrMApuUAHWHE, 6up Monb Gowula

..... s.i/KMii xucobnaHraHga 3"am Xygau LWy COH ym™agw.

\ii/i iNiiuQiiii rasHuHr 6up rpamm-monekynacu Hopman tua-

I ®i1thi "'/ | gm>KMHU arannaingw.
I .Mi Inlllnllr rpamm-monekynap, 6ow”™avya anTtraHga,
1< .l mm peb atanagw.
| IHAMM  MAAHP XaXMugaH* QoliganaHnb, rascMmMoH mopaa-
[N MHW | |)]p orupAuMruHM  3”“mucobnab ToOMUW OCOH. bBy-

IHII ,dsn. .nTn moAnaHnHr 22,4 nuTpu ras xonatuga Ba Hopman

1 Mehip ybinHwwn  Ho)m.1Y nwpoutnapgaru aikluunitmatn22,4 139 + 0,0011 n,
| m1ii ".»m yuyH), HMMO amanuii drcobnapga Monap Xaxm, ogatga, 22,4 J1 ra TeHr
LUA'WO  LUMHLLAWN.
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lwapouTfa Heya rpamMm KenuwuHu “~ncobnad ymuw Kepak, Xo-
noc. TonunraH COH MOJEKYAP OrUPJAUKHWM udoga 3Tagu.

Mwncon. 0,7924 r xnop 0° C Ba 760 MM cuMO6 yCT. 6Gocummzaa 250 M "axm-
HW arannaiifn. XNOPHWHF MONeKynsp OTUPAMIU Hevara TeHr?
22,4 n (22 400 mn) x70p Kamya KeMLIUHW  TOMamua:

250 : 22400 = 0,7924 : K

22400 0,7924
250 ==71 r-

AcMak, Xnopliwr MOJSIeKynap orupaurn 71 ra TeHr.

Arap rasHUHr Temnepatypacu Ba 60CMMW HOpMan LiapouTaa-
rmgaH 6Gouwayapo”™ 6ynca, MoOAsp ~axmra acocnaHu6 UUIWHa-
avraH “~ncob6nap, MOMEKYNnap OrMpAvMKAapnu ras 3uuaurura ita-
pa6 UuAUHaguraH “~ucobnap cuurapu 6GUpMyHYa lyminMHnawagw.
ByHpai BauTnapga toopuga kentupunaraH (55-6eTra uwapancuH)

TeHrnamagaH onganaHuira Tyrpu kenagu.
5v TeHrnamaHu pactna6 (1834 #wunga) KnanelipoH 4umkapraH

3an. TeHrnamagaru KyﬂaVITMDYBHVI O/INHTaH Ta3HWHI Maccacu-

ra “am, YHWHr TabwaTtura .“am 60rnu3gmp; maccanapu 6up xun 6yn-
raH '\ap xun rasnap yuyyH VO HUHT KHiAMaTWM Typnuya Gynagw.
Arap 6y TeHrnama rasHWHr GMp rpaMM-MOneKyfnara TeHr Mu”-

. Povin
fopura Tatéu” aTunca, KynantTupysym bapya rasnap Yy4yH 6up

Xun 6ynraH Mmabaym 6up Kuiimatra ara 6ynmb “~onagu, 4YyHKu Xap

KaHfall TrasHUHI TpaMM-MOJSieKy/nacu HOpMaj Lwapoutaa 6up xun
o o PV

NXMHK arannaiign. byHpali wapoutga KaTTalHK ra3napHUHT

yHMUBepcan KOHe TaH Tacu aeb atanagm Ba R “apdpu 6unaH
6enrnnaHagn. 1876 wunpga A. W. MeHpeneeB (1) TeHrnamara R
6enrucuHn Knputnb, 6mMp rpaMM-Monekyna ras yuyyH KyiumaarH TeHr-
namaHu \ocun Kungu:

PV —RT @

By TeHrnama aHa Wy KypuHuMWIAa ra3 “ofnaTu TeHrnama-
cn peb aranagw.
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I 13 KOHCTaHTacM R HWHI COH KniiMaTuM 60CMM Ba XaXMHU LaH-
ahi 6upnuknap 6unaH wngoga stvwmmmara 6ornuy. Arap PO atmoc-
4*1> 6unaH, VO nuTtp 6unaH udoganaHca,

/7=~ = b~"4=0)082 n am.
273 273 ’ rpag, Mosb
6ynaaw.
Hocum 6mnaH xaxmuu xan”apo 6upnuknap cuctemacu CU 6up-
NMKNapuga, AbHU 60CMMHM KBafpaT MeTpra Typpu KenaguraH Hblo-
HH| Wp, 3"@KMHM 3ca Ky6 MeTpnap 6unaH udoganacak:

D 101325 0,0224 001, HM
\ 9;9 0jol4 rpag, monb
oynué uunagu.

Xummusisuin xucobnapga 6ocum, ogataa, CMMO6  YCTYHWHWUHE MUN-
nnmel p 3™oobuga ONWMHraH 6anaHAnMrv 6uAaH, Xaxm 3ca  MWUu-
M rp 6unaH ugoganaHagH. byHpaa

A 760-22400 L h 400 MA MMACUMOG VCT i
273 rpag, Mmofb
6JuLaH.

(2) Kum nuMa rN3HUHT 6Up rpamMm-monekynacura owug 6ynraHu-
UL, Knwmm' Monekynap ormpanruHn M 6unad 6enrunab, 6up rpamm
M4 yuyn

PV=WRT @)

WnunamMaHu, T TpaMMm ra3 yuyii aca

PV-14RT 4)

sHrnamaHn Xocun Kunamms.

1y TeHrnama 6UpPOP MULAOP Ta3HUHT OTUPAUTU, 3 @KMU, TeM-
nepatypacu Ba 60ocuMuM Mabnym 6ynca, YHUHI MONEKynsp Orup-
NNTUHK 37ncobnab Tonuwra WMKOH 6Gepagw.

Mwucon. 0,78 r raz 25 C Ba 745 MM cumob6 yc/n. 6ocummaa 304 M XaXKMHM
arannaingu. [asHUHT MONEeKYNsp OLWPAUTU TOMHNEUH.

MacanaHvHr wapTuaa KypcaTunraH KaTtTanuknapHH (4) TeHrnamara Kkylicak Ba
K Hu 62400 ra TeHr ge6 abyn wuuncak,

0,78
745-304 = -62400 (273+25)
0,78-62400-298

745-304 ~ 64

ynuaan.
Wynn aliTu6 yTul Kepakku, lo~opuha KypcaTUnraH ycyn-

nap 6unaH TOMMNATaH MOMEKYNsp OFMPAWK YHYa aHu” Gynmainau,

ONMHaguraH HaTUXanapHUHT aHUAIUrura, Taxpué?ga nyn K.yiu-
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nafiuraH xatofapjaH Tauwapu, pean ras Ba 6ypnapHWHr Boinb-
MapuoTt Ba [eli-J/lloccak UOHYHNnapura Tyna OyWCyHMAcauru
XaMm Tabcup 3tagu. Monekynsp OrupnHknap Teruwnum 6Gupukma-
NnapHW CcUHYMKNab aHanui uuaMw Hynu 6unaH 6UpMyHYa aHuu-
pof'i xncobnab uymkapunagu, 6y “akga KelnHpo™ TyxTab yrunagu.

17. TasHWHT napuymnan 6ocumu. [a3CMMOH MoOfAAanapHUHT MOMeKynsap orup-
NWTHHW aHuunawaa, KynuHya, CyB yCcTMAA WHIWATAH Ba LWYHWUHT YYyH CcyB 6Oy-
Fiira TylWHraH rasHuHr “axmuuu ynyawra Tyrpu Kenagu. by “~onpa ras
6ocMMn aHuunaHap 3KaH, CyB OYyrMWuHr napuwuan 6oeHMuHN ybTubopra onmo,
Ty3aTuw Kuputuw 3apyp 6ynagw.

Masnap wpanawmacw kKypcaTaauraH ymymuii 60CUMHUHT 6Gupop ras %wmc-
cacura Tyrpu kenaguraH Aucmu Wy rasHUHr napuuan 6ocumu aeb aTanagu

Fa3HMHT 60CMMMK y3rapmac Temnepadypaja "axm GHpaurupgaru ras Moneky-
nanapH coHurarmHa 6orauy 6ynuwunH acnatm6 ytamms. Ly ca6abaan, 6upop
ras 6unaH apanawraH Ba UAUWIHWHT nynga 6up TekHe TapuanraH “ap “aHpaiira*
nagnwpaa énrus ysum bynraHgek 6ocum Kypca ragun. ApanawTupuavwuaad OnfuH
1 aTm 6ocum ocTuga TypraH 250 ma BOAOPOA Ha lWyHAal 6ocum ocTupa Typrad
750 mMn a3oT eHrumm 1 n 6ynraH 6yw WAUWHA CONUHAW, AeAnuK. Arap Wy nauw-
ra aBBan BOLOPOAHWUUT ENTU3 Y3M COMMHCA, YHUHT XaXMW TypT 6apaBap Kynaii-
raHW y4yH, BOAOPOAHMUT 6GOCMMW >*aMm TypT MapTa Kamaru6 Yn aTm ra TeHr
6ynn6 konagun. LWyHpaH KelivH, mauwra asoT CONWHraHu 6GunaH, 6apubup, BO-
[0pOf MONeKyNanapuHWHT COHU y3rapmaigu, femak, YHWHr 6ocumu xam ys3rap-
mai 'L aTM ra TeurnurHya konasepafH. MaHa wy 6ocum apanawmagarvm BojAo-
POAHWMHT napyuan 6ocumu 6Gynagu.

A30T mguwra conuurampa YHWHI Xaxmu ”~am, y3 HaBb6atmpa, 750 mn gad
1000 mn ra eTH6, apanawTMpulLaH onNAauiKnia LaparaHga 43 mapta kKam 60cum
Kypcatagn. bow”aya aliTraHfga, asoTHWHr napuyuan 6ocumm 3I< aTm bynagw.
[emak, rasnap apanawMacMHWHT YMyMuii 60cumun, pasBwawkH, 1 aTm ra, AbHU
alipum rasnap napuyman 6o0CUMNAPUMUHT WWTUHAHEHTra TeHr 6ynagw. LUyHpai
Knnn6, apanawmMajgaru rasHuHr napuman 6ocumn apanawma arannaraH \akmjga
W) rasHuHr énrms L3n 6ynraHga KypcaTaguraH 6ocumura TeHr.

15° Ba 780,8 mm cumo6 ycT. 6ocumpga cyB yctura 570 M Ham ras HUrH6on-
AWK, peinuk. 780,8 MM cuMo06 ycT. 60CUMM MKKUTA KaTTaluK — rasHUHr napuyHall
60CMMN 6UNaH CYBUWHT TyWWHraH 6yrm 60cUMU NUTMHAWCUAAH TallKWn Tonagw.
Cyenunr TyhumHraH 6yrn 6ocummu >$ap uaiicm TemnepaTypafja ally Mabaym
KaTTanukka 3ra 6ynagu, macanaH, 15° ga 12,8 MM cumob ycT. 6ocumura reHr
6ynagn. femak, 6y xonga rasHuWHr napuman 6ocumm 780,8—12,8= 768 mMm ra
TeHr. FTa3HWHI ynuyaHraH AaXMWHW HOpMan wapouTgaru Xaxm ura Kentupuwja
hopmynara ras apanawMacMHUHT yMyMuii 6ocumnHmn (780,8 MM Hu) amac, 6anku
rasHWHr napuman 6ocumuHn (768 MM cuMO6 YCT. HU) KUPUTULWIHMU3 Kepak:

768-570'273
1° = 760 (273+15) ~ a4° Wl
ATap TasHUHI HamMAUIM 3bTHO3Pra ONHHMaraH4a YHWHT \aXMH
780,8-570-273

Va== 760 (273+15) T}
6ynap agwu.
XaTto 9,1 Mn ra, AbHM TaxmuHaH 1,5% ra TeHr, 6yHAain xartora Xypga Tax-
MWW/ !'>ncobnapgarnHa abTH6OP 6epMaciuK MYMKUH.

18. Knmetmk Haszapusa. X,o3uprn Bautga ABOragpo  KOKYHH
rasnap KMmeTUK HasapusacH pe6 atanaguraH wuasapusajgaH Hasa-
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I3 iyn 6munaH unuapuamwm MyMKUH. By epga Asoragpo i“ony-
MUHWHT rasnap KWHeTWK HasapuscugaH uclWwapuianuluHn KenTupHo6
vrHpmai (6y — ¢u3nKa Kypcu JapCAMKNapUHUHT 3"ammacuia 3"am
<"I)), rascumoH MoOAJanapHWHI KyMruHa XoccanapuHu Xxypga
axinn n3o™nab 6GepaguraH Wy HaszapUAHWHT MO3™MATM MUMafaH
néopat IKaHAUTMHM KypcaTub yTamus, Xonoc.

[a3napHWHr OCOH CUMMAYBYAHAWUIKU axoinb xoccanapngaH
" npugup. Xap KaHpgai ras xyfa Kyynu fapaxafa cuHuna onagu.
A\K .i.iaH, opatparv wapouTha ONIMHIaH KWUCAOPOLHUHT 3 aXMu
.......... époammn 6unaH 200 Ba yHAaH 3“aM Kyn MapTa Kamamtumpu-
"inn MyMKWH. ByHfaH, rasnapHuHr monekynanapu 6up-6upupad
HAMW Hapupa Typagu Ba rasHu cuuap 3akaHMu3, ynap opacuparu
&\ in mKnNn KamainTupabiMi, XO0N0oC, AeraH Xxysnoca Kenué uuuagu.
\ .. . Bi> wyHnm Kypcataguku, MoneKynanapHUHr 37aXMu ras-

lleml n<Al Qi wapoutaa arannagnraH O6yTyH 3@ XMUHWAT
j M !llya 6y nam KNOMWHWHHA TawKWa 3Tagu.

I ... MHl  Mn u Kynanapn gowmo 3"apakatga 6ynagun; ynap
| U1 yH HW, (\Nii.iiG p romonra \apakat kunagu. Ouddysusa
"HW HN HI |.ii BIPHONT MYMKWH Kagap Katta 3“aKMHW 3rannal
- Mm mil.n Ky.ia.iapHinlr xapakat kunnwngaH Kenué yukagu.
n 6upop wnpuwra conubd UYWHACA, YHWUHT MONeKynanapu
\.|pakat na’Tuga JOUMO MAMW AcCBOpnapHra ypunu6, ras 6ocn-
MHMNH 3"ocun  UunagH.
Hunuugpgarn nopweHb ocTuga Mabaym \axm ras 6op, neb
@ ip.it "Hnainuk. a3 monekynanapu 3"ap Tomonra 3”“apakat uu-
..... , UMNUHAP feBopnapura Ba MnoplueHra ypunagu. Monekyna-
lap nopuweHra cekymgura 500 TagaH ypunagwu, geb dgapas p -
|an Iuk. Arap noplweHb LUWIUHAPHHWUT sfpmucura uagap cypub
| .nilllm, monekynanap aranna6 TypraH 3"axm (a3o) WKKM Map-
bl K.ImadlnpunraH 6ynagu. JQHAWM, XaXM OMpAMrngarn Moseky-
Ul iap COHM WMKKW MapTa Kyn Oynaju; LWYHWHI Y4YyH Mofekyna*
| 4....... pwcwura 3"ap cekyHgaa 500 ta smac, 6anku 1000 Ta ypH-
M T. ;1 iik, 6ocuM XxaM WKKM MapTa opTagH. Arap Xaxm yu

'pla I'" mATnpunaraHga 3gu, wy xunga ¢Gukp prusnb, 6ocum
\u mapl! nplagn, geraH HaTuxara KenraH 6ynap 3fuK.Ba XokKa-
" Mlynnan 111.1n6, boinb-MapnorTHUHr Taxpuba acocmpia

MMAM.nan  UoHMW ,\am TywyHapnu 6ynu6 konagu; 6y "OHyHra
Myunogul, raa Mal acnuuWHr ysrapmac Temnepatypagarum 6ocmmu
\ina la3 arannwan ,\axmra Teckapu nponopunoHanaunp.

| it kn.ugupn.'nanga MofekynanapHUHr 3”apakaT Te3fiiru op-

|a in, wy 6unaH 6upca, yNapHWHI KUHETUK 3HEPrusicH 3"aMm owa-
/ln, mMonekynanapHUHI KWHETWK 3Heprnacu macca 6unam Te3nuk
| vagpaTH sk NaiTMaOHNUHT ApMura TeHr. LLUYHWHr y4yH, Mone-
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Kynanap WAWW [eBopfapura Kyuyaupok, ypunagu Ba TasHUHT
6ocmummn opTagum.

KWnHeTUK Has3apuUSAHWHI acocuii xynocanapupaH 6upuga, 6ap-
ya rasfnapHuWHr monekynanapu 6up xun TemnepaTypaga 6up xun
ypTaya KUHETUK 3Hepruara ara Gynagw, geiunagn. BYHUHT Mab-
HOCW LIYKK, MOMEKYNaHUUT Maccacu y3rapuwmn 6unaH YHUHTI Tes-
nnUrn ysrapagu, 6yHaa macca 6wunaH Te3nMK KBagpaTu opacuparu
Kynaintma ysrapmaii “onagu. Ly cababgaH rasHuMHr wy ras
MoneKkynanapu ypunuwupgaH %ocun  6ynaguraH  6ocumu  aliHu
TemnepaTypaga \a>km  6Gupnurugarn ra3  MoNnekynanapuHUHT
COHWrarmHa 60rnn% neKWH MONeKynanapHWHIr Maccaeura, SbHU
rasHmHr TabuaTwura 60rAMK™ 3mac.

NKKW Xnun raz MonekynanapuHWHIr maccanapu TXBa T2 6u-
NaH, ynapHUHIr ypTaya Te3nuknapu 3aca W Ba v2 6unaH Genru-
NaHca, to™opuga aiTuaraHnapra acocnaHu6, uyyingarun TeHrnama-
HW @31l MYMKWH:

1'hVvj _ mul
2 2 y "
6yHAaH:

(2)
V- Y

AbHM MOMEeKyNnanapHWHI ypTaya Te31uKnapu MONEeKynsap orup-
NUKNApWHWUHT KBajgpaT MWAAM3Napura Teckapu nponopuuoHan-
anp.

KnHeTuk Haszapua Mofekynanap ”“apakaTWHWHI ypTaya Tes-
ANTUHKM .~ncobnab Tonuwra MMKOH 6Gepagu. By Te3nuk Xypa Kat-
Ta 6ynn6, Typnm rasnappa Typauyagup. MacanaH, 0°C ga Bogo-
pos Monekynacu ypTta xucobga 1695 m/cek Te3nuk 6GunaH, KMCno-
poa MonekynacH 3ca 430 m/cek Te3nuk 6GunaH ”"apakaT Kunagu
ba ”"0Kas3so.

19. ATOM OrMpnvKNapHu aHuunaw. IneMeHTAapHUHT BOAOPOA
6unaH “ocun KuaraH TypauM 6MpukManapu avanuMsu acocmpa aTom
OrMpnuknapHu tonuwra pgactna6 ypmHu6 KypraH onum [anbToOH
341. BWPOK, 3N1E€MEHTHWHI aTOM OrUpPAUrMHW aHaaM3 MabayMoT-
napu acocmga “mcob6nab TOMUW  Y4YyH, aHanuM3  LUAMHaéTraH
6upnkMa Mofaekynacmgarum .ap ualicu 3neMeHT aTOMJApPUHWHT
COHUHM OHAWW Kepak 3au. [lanbTOHra aHa Wy COHMap HOMabayM
3agn, wy cababgaH, [fanbToH “nco6nab TONTaH arom OrMPAUK-
NAapHHUHT KYMUYUAUTW KEeRUHYaNuMK HOTyrpu 6ynmn6 uuugw.

1811 #imnga ABOragpo ”"axmnapH y3apo TeHr OynraH ras-
nappary MonekKynanap COHW TeHr 6ynagum fAerav runoTesaHu
6aéH “mngn Ba, wy 6unaH 6up BakTAa, O4AMIA rasnap MojeKyna-
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/|<||>y||Hitr atom rapkMbuHyM awwnaw MeTOAMKWM fAaM KypcaTtub
*paH Bopgopoa, Kucnopof, a3oT Ba XN0p MUWITUPOK 3Tagurad
C nkumunapgaru Jaxmuii HNcbaTnapHuM TeKWupuw Hynum 6unad
by rasnap MONeKynanapuHUHT WKKW aTOMAW 3KAHAWUTU aHWKaH-
- Jemak, 6y rasfnapgaH WCTanraHWHWHT MOJEKYNAp Orupnu-
i Mwnnn6, nKkWra O6ynuHca, Wy 3/EMEHTHUHT aTOM OrMpauru
unl\.|agn  MacanaH, XJIOPHUHT MONEKYNAp OrUPAUTMHM aHuunaw
\iimiii /1 ra Tew 3KaHAUTWHW KypcaTau, OyHAAH X/IOPHUHI aToM

@ np. min [I 355 6ynunb 4HKAMW.

JIIOM OrHpAMKNApHW aHUUNAWHWHT aH4ya KeHr paem 6ynrad
| lwm | meToaukmu 1858 innga KaHHuyuapo Takaud 3tgum. by
»M 1o /i/Lhi doliganaHraHga aTom OWPAWIN awwnaHaguraH ane-
Ml miciiMOH ékn ocoH 6yrnamyByaH OGupukmanapupgad
H\MWHW LNANP Kynporn OfIHHWG, aBBasj, yNapHWUHT 6yru 3nunuru-
I'li \ i*ivm noenga monekynsp orupaHknapH tonunagu. CyHrpa,
Vi".l Im|Miw.i i,(bnn aHanu3 uWMAMW maTHXanapw acocupa, TCK-
............. W ONpHKMANNPAMH Aap OMNPHAHHT MoJjeKyfnacupga wy

-n m \ Ninut.l wnryn 01 HPAUK  BUPANTK TYTPU  KeNuLwmn
AmnQO'iiifi  I<him linn  Hlly WEn 6UNAM  TOMWNTAH COHNAPUWUHE 3HT
nuvn|H hi 111411 iitoM orupanrn ge6 unbyn ynaunagu.

IM MNNAUW YrNepogHUHT aTOM OrUPAUTUHU aHUKAaWw MUCO-
AN TYWwyHTpu6 6epamns. 1- xagBanga YrnepogHuUHr 6up Heu-
I.' 6NpUKMUNAPUNHAT MONEKYNAp OrMpAuKNapH Ba Wy 6upmkma-
n"(HHUr \ap uaHcucmpa Heva MPOUEHT yrnepof 60PAHIM  Kyp-
o« . T. dKagBanHuHr oxupru rpadacupga jjap 6up 6upukma
Mumi b\viacngarn yrnepogHUHr npoueHT Tapkubura “apab Xxucob-
"*1 onnarad MNuAopu KypcaTunraH.

1- >kagsan

"1 Npognu 6up HeuTa GUPUKMANAPHUHT MOJEKYNAP OrvpAuKNapu Ba
YINEPOAHVHT ylla GUpPUKManapfarv npoueHT MUKLopu

MLUABUMHH @HTUAP UL oo 44 . 27,27 12
VI k|»n (I1) okecung.. . 28 42,86 12
Al MULT ................. 26 92,31 24
K1 lwg cynbdug... 76 15,79 12
78 92,31 72

U e 5 74 64,86 48
Atnt .., 58 62,07 36
Hiifi.tflin . . , . 128 93,75 120

bibibl, Onhi ta
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l-xagBanfa Kentupunram OBGHpPHKManap  Mosnekynanapwu-
farv yrnepofHUHr 3HI KaMm Orupnuk mMukgopu 12 ra TeHr. [emak,
YrNepoOAHUHT aTtoM orupauru 12 aaH opTug (MacanaH, 24 éku
36 ra TeHr) 6yna onmaigu. AKc gonpga, kapboHaT aHrmgpug, yr-
nepog (l!)-okcmp Ba yrnepog cynbwua MonekynanapuHWHC Tap-
Knbura yrnepoj aTtoMUHWHI Kacpan  AucMaapu  kupagu, [Aeb
pabyn gunuwira Tyrpu Kenap 3gu. VIKKMHYM TOMOH[aH, Yrnepog-
NWHT aTOM OrMpPAWTMHU 12 pail kam Oynagu Aeinuwra '‘am acoc
Myg. Yrnepog 3NeMeHTW Y3UHWUHI 6u3ra Mabnym 6ynraH 6upuk-
mManapujaH 6upoprtacupa fLam YH UKKW yrnepojg 6upnurupaH kKam
6ynwangn. by mupggop, 6ynuHmacgaun, XuUmMusBuin peakumusnappga
6up Monekyfnajanm WKKUHYM MoOfeKynara yrtagu. YrnepoaHUHT
6owpa pamma OGHpukmanapga! 1 mMukgopu YH wuKkugaH 6yryif
COH MapTa opTug Oynagu. [Jemak, YrnepogHWHr aTtoMm OrupAnru
12 ra TeHr.

ATOM OFMPAWKHW KOAOPUAA KypcaTunraHgek iyn 6unaH aHup-
naw yCyAWMHWUHI 6uTTa Kamuuauru 6op. by ycyn 6unaH Tonun-
raH atoM OTrUPAUKHWHE Tyrpu Oynuwun Maskyp 3NeMeHTHUHT Tek-
WNPUL YYYH ONIMHTaH BupuUKmManapu coHura 6ornug. Tekwupun-
raH OupuMKManapHUHI COHW faH4ya Kyn 6yfica Mofnekynacujaru
atoM OrMpAWK TOMWATAH aTOM OFUPAUMKHUHE YyAylwura TeHr 6yn-
raH 6owgpga 6up 6GMpUKMa unamb KOAWW 3ATUMONAMU LIYHYA KaMm
6ynagun. byHpaH Tawgapu, KaHHULULApPO MeTOAM ra3sCMMOH EKu
ras gonatura OCOH YTYBYH OGHPHKManap AOCWN KHNaguraH ane*
i MEHTNAPHUHITMHA aTOM OFUPAUTMHU TONWWra WMKOH 6epagu»
MeTannapnuHr Kynuuauru sca 6yHfgaii GHpPHKManap XOCWA [HI-
margn. LWy ca6abpgaH MeTannapnuHr atoM OFUPAUTUMHKM TONWLW
yuyyin y3 BafgTufa, 6owpa metogdaH goinganaHwnraH; 6y metoj
3N1eMEHTHUHI aTOM Orupauru 6unaH Wy 3femeuTra MmyBodul,
KenaguraH oAAvIA p[aTTWL MOAAAHWHT  CONULWITHPMa WCCUANUK
curumm opacugarn 6ornaHuwra acocnavagu.

1819 nunpga dpaHuy3 onumnapu AwnoHr Ba Mt Typnau
MeTannapHUHC WCCUKAUK CUTUMUUM TeKWnpué Kypub, partug
ponatgarn ogauii mMopda  COAUWITUPMA  WCCUKIAUK CUTUMUMHUHT
Wy ogavii moppara Teruwnu 3/ieMeHT aTOM OrMpAUrura Kynawt-
Macu KynuyuaukK 3neMeHTnappa TaXMuMHaH 6up xun 6ynu6, ypTa
ancob 6unaH 6,3 ra TeHr 3KaHAUTMHW Toupwunap. By kynainTma
I rpamm-aToM 3fnemMeHTHW [ AM3gupull YYyH 3apyp WUCCUANMK
MugLopu OynraHNUrngaH, y, atoM MCCU AN UK CUTHMMU [eb
atanagu. Wy poHyHuatr LwnoHr Ba MTtwu gowupgacwu pebd
atranaguraH 6yngm.

dneMeHTNApHUHT  aTOM WCCUKIMK CUraMu TaxMuHaH 6,3
Kan/r— aTom.rpag.ra TeHr. 2-)xagBan 6y poujaHu S400N0 Kyp-
catn6 OGepagum.
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2- >kafaan

Bab3u ANIEMEHTNAPHUHT  UCCUANTUK CHrMAapu

CommwTpma  AToM  MCCUA/IMK
ATOM orvpurin VICCMANMK “cura- curamn kanl-*

OnemMeHT M1 Kan/r- rpag aToMm-rpag *u
Lmcobuaa cobuga

MHEHUI . e 24,31 0,235 6,1
ONTUHTYTYPpT. Lo 32,06 0,176 5,6
TEMUP e 55,85 0,107 6,0
MUC e . 63,54 0,092 5,9
X .. 65,37 0,091 6,1
KLLILYA 118,69 0,053 6,4
126,90 0,052 6,6

MM e 196,97 0,031 6,0
APTFOLUMW. .. 207,19 0,031 6,3

Oionow Ha MTtn yompgncmpan, 6,3 HU o0fAMA  MOAJAHUHT
(onnwTupmMa TTHK. (MK CHrumwa 6ynnw Hynun 6unaH anHu 3no-
ML (MOM O W' VHWMATT 14A >0 Ol i uNAMATHHH TONWLW MyM-
LW, InTtak xynum j Kennb 4HUAgM; OAAHA MOAAAHWHI COAULITUP-
Nl MCCUANMK «inHMNKW Ka Taxpuba Wynm 6GunaH TOMWUL OCOH.
| J11OM ol HpAUKNAPUHU awWWAaWHUUT ogopuaa Kypuoé umnun-
InH Mcrognapn Xyja awu, HaTuxanap 6epmaigun, YyHKW GUPWH-
4yn TOMOWAaH, MOMEKYNAp OrupaukHu 6yF  3uunurHra “apab
TOMULLIHWUHT  aHu™nurn a”éH-a”éHpga 1% paH owaan;  UKKUHYU
TOMOHAaH [tonoHr Ba [Tu uomgacu atoM OFUPAUKHUHE Talpu-
Ouii UHIAMaTMNUTMHa Tonuwra WMMKOH 6epagu. AMMO 6y mcTog-
NapuHHr 6upn 6unaH TOMMATaH aTOM OFUPAIUKHWU WY 37eMEHT-
WHHI 3KBMBaNeHTUra CONUWTUPUG Kypuw Wynum 6unaH Tyrpu-
N NH (SbHU aTOM OFUPAUKHUHT aHHL, KUAMaTUHW TOMWULW) UWUIAKH
AMae.

Typnn 6upMKManapHUHr aHanu3ura acocnaHub, anemeHTnap-
HMHI 3KBMBaNeHTNapUHW >Xyjda anHy “~Hcobnab uuuapul Mywm-
[MTH  ONEeMeHTHWHT 3KBMWBaNeHTU OuaaH aTtoMm OruMpanru opacuga
MyaliiH MyHocabaT 6ynagun, SbHW 31eMEHTHUHT aTOM OTUPAUTK
nn/ 3aNeMeHTHUWHI 3KBMBaNeHTUra \aMmma BaKT Kappanu KaTTaauk-
K> 6onwava aiTraHga S7eMEHTHUHT aTOM  OFUPJIUTU  YHUHT
.*KHUMaNeHTUra TeHr &Kn 3KBHBanenTngaH OYyTyH COH MapTa Kart-
bl 6ynagn. By MyHocabaT aTtoM Ha3apuACH Ba «3KBUBANEHT»
myllynyacu TabpH(pHAaH 6eBocuTa Kenmb uuuagu. Oap”auyuuar,
CK'MeHTNMHTr atomu 1,00797 yrnepop Oupaurura TeHr KenafgHrad
(vm n BOAOpOA aTOMUHU OUPNKTUpPA 0nca €KW YHUHT YpHUHKU 60ca
C & VY vautga, 9/1eMeHT NMUHT 3KBWBANEHTWU WY 3MeMEHTHUHT
aTM Orupaurura TeHr 6ynuwn kepak. bawaptu, 3aNeMeHTHUHT
al'wmm  noaopoaHUHT NKKUN Ba YHAaH Kynpo”™ aTOMWHMK

=4 Il N. TnuHka

bibibl. Orhi ta 11F-
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GUPUKTUPNG ONcCa, YHUHT aTOM OFMPJAUTM  3KBWUBANIEHTUTA  SHAM
TeHr OynMaifgn; NeKUH 3NeMEHTHWHT 9KBMUBANEHTU YHUHI aToM
orMpaMrugaH >"amMma BayT 6YTYH COH MapTa KWuuMK Gynagw.
MacanaH, KUCMOPOAHWHT 3KBMBaneHTU (8) KUCNOPOA aTOM Orup-
NUTVHUHT  SpMUTra TEeHr, YyHKUM KWCIOPOJ aTtoMy BOAOPOAHMUUT
WKKW aTOMWHU GUPUKTUPUG onagu, gemak, 1orupnuk ~uUcm Bogo-

16 .

POATa -y OFMPANK ~MCM KWCIOPOA TYrpu Kenagn. Anommuum

aTOMU BOJOPOAHMMUT yuTa aTOMM YPHWHU 6Goca ONagu, antoMUHUIA-
1

HWUHI 3KBUBANEHTWU aNlOMUHUM aTOM OTUPAWUTUHWUHT -y  LUCMUTa

TEeHr Ba ”"0Kaso.

LWyHgah unnmnb, 3NeMEHTHWHI 3KBUBANEHTUHW TOMMW  YYyH
YHUHI aTOM OFUPAUTMHU WY 31EMEHTHUHT aToOMU 6UpPUKTUPKG
ona onaguraH €kum ypHMHM 60oca onaguraH BOAOPOJ atoMnapu-
HUHT coHMra 6ynuw Kepak. ByHpgail COH 31e€MEHT BaNeHTNU-
rMHU wndoga 3TraHNUrMaaH, 3N1eMEHTHUHT 3KBWBANEHTU BafieHT-
nurura 6ynuHraH atom orupnaurura 6apasap:

3KBUBAJIEHT = -————————- =—
BaNIEHT/INK

Arap ANEMEHTHUHT Ta"pVI6VII7I aTOM Ormpnnurn Ba 3KBUBANEHTU
mMabnym 6ynca, 6y MyHoca6aTgaH dolifganaHnb, 31eMeHT aToM
OTUPAUTUHUHI  aHW” LUAMATUHWM TONWW UWAKMH 3mac. ByHWHT
YYYyH, aBBa/l 3NIEMEHTHUHT TaLI,pI/I6VIi7I aTOM OTFUpPJANTUHN  3KBU-
BaNeHTUra 6ynuw Wynu 6GunaH  YHWUHT  BaNeHTAUTUHW  TOMULL
Kepak. BaneHTnuk ~;Lima BayT O6yTyH COH 6unaH wugoga 3THNA-
AW, WYHra Kypa TonuarlaH COH y3ura 3Hr IKUH 6ynraH 6yTyH COH-
raya axnamtnaHagu. CyHrpa 3KBMBaANeHTHW BaNeHT/IMKKa Kynali-
TMpUW Nynu 6unaH aToM OTMPAWKHWHE aHWUL, umuiimaTu Tonwunagwu.
Mucon. WHaWAHWHT 3KBMBaneHTM 38,273 ra TeHr; 6y 3/1EMEHTHUHI  COMMLLTMPMA
ucenanmk curamm 0,053 Kan/e. rpagm VIHAWMAHWHE awl, aTtoM OFMPAIUMM TOMUMCUH.

ABBan [wnoHr Ba Mt ~ompacura acocnaHmb, MHANAHWUHT Ta\pubuii aTom
OFMPAUTUHKU TOMamu3:

6,3;0,053= 118,9.

CyHrpa WHAWAHMHT  Ta’pubHii  aTOM OFMPIUIMHWM  3KBUBaseHTUra 6ynuw
WYNH 6UNaH BaNeHTAUIMHM Tonamus:

118,9:38,273 = 3,1 ékun, axnutnadca.3.

WHANAHUHT 9KBUBANEHTUHW BaNEeHTAMIMAra KynaiTupuw Wynm 6unaH aHn”?
aToM OrMPAUIVHU TOMaMmu3:

38,273-3 = 114,82.

ATOM oOpupnuKnapHM aHuunawpga t”opuga 6aéH atuarau
mMeToAnapfaH TalwkapH, 6ow”a meToAnap “am u;ynnaHunagu. by
MEeTOANapHUHT Gab3nnapu Tyrpucmuaa KeiumHrun 6o6napga cysnab
yTunagn.*
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20. XUMUSBUA CUMBONMKA. XUMUABWUIA 3NEMEHTAAPHUHT  ~03upru
na’tga paem OynraH cumBonnapuHu (6enrunapuHn) dadra 1813
Mnnpa bepuennyc KMpuTraH agu. bepuennycHuWHr Taknugura MyBoO-
uy, 3nemMeHTIap naTMHYa HOMAAPWMHMHE 6ow Xapw 6unaH Genru-
navagn. MacanaH, kucnopog (Oxygenium) O xapgwu 6wunaH, ONTWH-
ryrypT (Sulfur) S “apdwn 6unaH, Bogopof (Hydrogenium) H “apdwu
6unaH 6enrvnaHagn. bup Heya 3NEMEHTHUHT HOMKM 6Gup Xun xap@d
6vnaH 6olunaHaguraH 6ynca, 60w xapdra YHAaH KeluHrn xapdnap-
HUHF 6Upn KYWHG6 é3unagn. MacanaH, yrnepog (Carboneum) HWHP
(tonrncn G, Kanbumii (Caleium) HuHr 6enrucm — Ca, muc (Cuprum)
HUHT 6enrucn — Cu Ba >;CKaso.

Xumussuin OENTWUNAP 3/1EMEHTNAPHUHT ~MUCLUapTUPUATaH HOM-
NMPUrHHa 6ynn6 Nonmait, Mu™gop Xu” atugaH "am mabnym a’a-
MUUTFa aragup. Xsap 6up 6enrn € aneMeHTHUHr 6up aTOMWHMK,
4K/ YyHWHT aTOM OTpPAMUIUra COoH Xu™aTujaH TeHr OGynraH orup-
NMK MuugopuHn 6unpgupagn. MacanaH, C 6enrucu yrfiepogHuHr
N GUp aTOMWHU EKW 12 Oorupauk uucMumHu 6ungmpca, O 6enrucu
MUOPOAHNUT & 6Up aTOMWHK, Ekn 16 OrMpanK “McMUHKM undoga
[\no l'in, t | 6enrucn kil XNOPHUHT & 6Up aTOMUHMK, kM 35,5 owp-
nHK \MCM11H 6wungupagn  Ha LoKano.

Xumummui 6enrnnap 6up-6upura 6upnawTmpunnb, mMypakkab
MoLAanHUHT XUMUSBUIA Gopmynanapu “~ocun ~nnuHagu. 3ne-
MeMNWUr 6efrncu YHWHr atoOMUHW KypcaTtraHu Kabu, mogfaHWHT
thopmynacu & YHUHTr 6uTTa Mojekynacu é€ku MOAJAHWUHI Mone-
1}ynup ormMpaurura CoH >ku™atugaH TeHr 6yaraH OrMpaMkK mMuugo-
pvHH KypcaTagu. MacanaH, H2 opmynacu CYBHUHI &  6up
mon(u<ynacumu, €kum 18 orupavk "“McCMuUHW Bunaupagu.

Opgunin mogpanap ~am ¢opmynanap 6unaH udopanaHagu, 6y
thopmynanap ogauii Mopaa MOMEKYNAaCUMHWMHI  Heya aTompaH
Ty ltaHnnrnnmn Kypcatagu. MacanaH, BOLOPOAHMUT opmMynacu
Mn gup. Jlrap ogauin mopfa MOJIeKYNaCMHUHT  aToOM  TapKubu
(Heya atompaH Ty3waraHaurn) Homabnym 6ynca, 6y MoAAa 3HT
O4AHN QopmMmyna 6unaH, SAbHW  TYrpugaH-Tyrpu, 3NeMeHTHUHT
Ornwen 6unaH Kypcatunagu.

J1' MaK, 3nemMeHTNapHUHI 6enrunapu Ba MoAaganapHuUHr dop-
MYy,Myapy XuMmnsga WUKKU Xua MabHoda: 1) aTtom EKuM Monekyna-
Mdlvln 6enrvnaw yuyyH Ba 2) aToM €KW MONEKYNsap orupnuvknap-
L1 inn 6ynraH ormpauk Mu”rgopnapuHu 6enrunaw yyyH uwna-
tHNLOH  PeakuusinapHu Xxumuasuii TeHrnamanap 6unaH  wudgoaa
[HUMpa 6enrm Ha @opmynanapHu peakuuara KupuwaguraH mMofg-
fanapnuur aTtoMm Ha Monekynanapu peb TywyHcak, “ap Typau
KHMOAHHIA ~ncobnap uunuwpga sca ynapHuM atoM Ba MOJIeKynap
«HUpAMNKAapra HponopuuoHan 6ynraH owWpPAWMK Mu™rgopnap
(opaTpa rpamMm-aToM Ba rpamMMm-mofiekynanap) fge6 TywyHa-
ML

www. Orhit g.\]7n
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21. Xumussuit  opmynanap uyuuapuw. Mypakkab wmogga
(hopMynacuHMW YMKapul Y4yyH, aBBano, Wy Mojda ”“aHpjall ane-
MeHTNapAaH TY3WAraHAUruHu Ba 6y anemeHTnap 6up-6upu 6unad
K,aHga ormpnuk Hucbatnapga OUPUKKaAHAUTUHW aHanu3 nynu
6unaH aHm”nab onuw nosum. Mypakkab mogga Tapkubu, opart-
fJa, NpoueHT 6wunaH wudoganaHagn, NEeKMU YHUHT TapKUobuHu wy
MOALAHW 7OCWUA LWAYBYM 3/IEMEHTNApPHUHI OrMpAnK MukKgopna-
pn opacuparn HucbaTHM KypcaTyB4YM GOHHUA Xap KaHfai COH 6u-
naH x"am udoga 3TUW MyMKWUH. MacanaH, 52,93% antoMuHuWiA Ba
47,07% kucnopogpaH mbopat antOMUHWIA okcuana antoMUHU 6u-
naH kucnopop 9:8 ormpnuk Hucbatmpga 6GNpPUKKaH, fAbHU 9 orup-
MK KWEeM anomMuumiira 8 orMpamk LUCM KUCNOPOA TYyrpu Kenagu
fecak, alOMWHWIA OKCUAHWHT Tapkubu Tyna Ba aHul udopanaH-
raH 6ynagun. PaBwaHku, 9:8 Hucbatm 52,93:47,07 HHebaTura
6apaBap 6ynuwu Kepak.

Mypakkab MOAAaHWUHT OrUPAUK TapKWbU Ba YHUHT TalKun
UuaraH 3neMeHTNapHWHI aToM Orupaukiapu  Mabaym  6yn-
ca, ONMHraH .mofda Monekynacupgaru .\ap uUaicu 3nemMeHT aToM-
NapVHWHT HWUCOGUIA CcOHNMapuMHM TOMWMW Ba Wy Tapuga ywa MOA-
JaHWHT 3HT ofAaui (opMynacuMHU 4YuKapull KWIAMH 3Mmac.

MacanaH, 36% Kanbuuin Ba 64% xnopgaH wnbopaT Kanbuuii
xnopup GopMynacuHu Yukapuw 3apyp OyncuH. KanbUWAHWUHT
atom orupnuru 40, XNOpPHUHT atom orupnurn 35,5.

Kanbuunii xnopup monekynacmgarum KanbUuii aTOMAAPUHWUHT
COHUHWM X 6GuUNaH, X10p aTOMAapPUHWHI COHWHW 3ca y 6unaH 6en-
runainmns. Kanbuuii aToOMUHWHT orupnurn 40 kucnopog 6upnu-
rura, Xnop aTOMWHWHT orumpauru 3ca 35,5 kucnopop 6Gupnurura
TeHr OynraHnurugad, KanbUWii XJ10pUL MOSIEKYNaCUHWUHT TapKu-
6ura KMpyBYM KanbUWil aTOMAAPUHUHT YMyMuUi orupanrn 40 x ra,
XN0p aToMAapuHuUHr orupnurn aca 355 y ra TeHr 6ynagu. [e-
MaK, 6y OrMpaukKnapHHHT HuUc6aTu Kanbuuil XAopugHuHr <Yep
KaHfall MWKAOPHAAru KanbUWiA 6GunaH X10p OFMPAWK MLIYOP-
napu ypTacuparu HHcb6atra TeHr 6ynagu. AMMO KanbUWUAHWUHT
xnopra Hucbatn 36:64 ra TeHr.

Mkkana HucbaTHU 6GapaBapnawTupeak,

40V : 35 by = 36 :64
Aocun 6ynagw.

MponopuUHAHUHT 6UpUHYM xapnapuHu 40 ra, WKKUHYM "ajg-
napuHy 3aca 35,5 ra 6ynuw Wynu 6unaH x Ba y HOMabayM COHMap
cHMgarun Koagp@uumeHTNapHu ny~oTamus:
xmn— . 5. - 09:18
I3 40-35,5

0,9 Ba 1,8 coHnapu KanbuWil xnopug Monekynacuparum atom-
NapHWHT HWUCbuii coHnapuHu udopanangn. JIeKHH ynap Kaepau
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coHnapaup, Xonbyku, Monekynagani atomnap COHM OYTYH COH-
rarmHa TeHr 6ynuwuy n03uM; X:y HUCBATUHM WKKMTA OYTYH COH
6unaH mdofa 3TUW YYYH, UKKMHYM HUCOATHUHT MKKana "~aguHu
YNapHUHT 3HF Kuuurura 6Gynamuns. Y BaTja

K:y —1:2
>ocun  6ynagw.

[emak, Kanbuuii xnopug Mosaekynacufpa KanbUMAHWHT 6up
NTOMMUTA XNOPHUHT WKKW atomu Tyrpu kKenagu, CaCb, CarCl,
( |3C16 kabH 6up Kk;aH4a Gopmynanap aHa LWy WAPTHU "OHU"TU-
pagu. busga wy cdopmynanapHUUr kKaicu 6upu KanbUWii XI0puj
MOMIEKYNAaCMHUHT 4YMHaKam aTtoM TapkKubura MoOC KeNuWUHU Kyp-
caTaguraH 6upopTta “am pganun ny”, wy cababgaH, 6wu3 ynap-
||1tur aHC opauiicHHKW, abHM CaCb HM onamwus, 6y dopmyna Kanb-
uMiA  xnopug Monekynacufa Oyna onaguraH aTtoOMAAPHUHT 3HT
KaM COHWHM KypcaTagu.

finpoy MoOpAaHWHT OTrMPAMK MUKAOPW OGunaH 6upra, YHWUHT
MONeKynap orupnuru (MONeKynacUHWHI Maccacu) ”"amMm Mabfiym
Mynca, hOpMy/naHH HXTHEPUIA cypaTpha TaHnawra ypuH KOAMangH.
1M\ nanW \n.iaa  MO.H'KynaHWHTr  "A™MUHU  TapkHOUHM  udoga
idilv\nun dgopmynamyu un’apuw uuintmm Gynmangu.

MWCON KON Iupnmus.

nokoaaga 4,5 oeHpnuk fyiCM yrnepogra 0,75 ormpamk i“hcm
r.ogoposf, Ha (i OrMpPAMK b™MCM KWCNOPOA TYrpu Kenuwuy aHanus
Mynun 6unan aHnknaHran. YHUHr wmonekynap orupnuwrm 180 ra
M He. [/IIOKO3aUHHI (opMynacuHM 4ym™apuwl Kepak.

AnHanrn mucongarvgek, gactnab rnwkosa Mojaekynacugaru
yinepog (atom orupnuru 12), Bogopof Ba KUCNOPOA atomiapu-
napu COHWHWM <y GwunaH, BOAOPOJ aTOMMapu COHWHM y 6GunaH Ba
Kucnopog atomnapu COoHMHW z 6unaH 6enrunab, yynmpgarnm npo-
HOPKHMHN Ty3amu3:

x:y:Hr=45:075:G
OyHaam
= 0,375:0,75:0,375

fiFiagn
| «in liivumm | MKKMHYM spMHAarn ydana “agHuur \ap uaicu-
Imvm K.Y | 6yncak,

x:y:r —1:2:1
V'hkm 6°1uamn
Ocmak, 1ntoko laiuiiir saHr oggHit  dopmynacm CH2  3KaH,

AMMO MONEKynsip orMpank wy gopmynara “apab "“HcobnaHagu-
I ni 6ynca, y 30 ra ToHe 6ynm6 uyonap 34H, “0N6YKW TNIOKO3aHUHT

www. Orbita .Uz
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3Maumumin monekynap orupnurum 180, AbHM ONTU MapTa OpTuUL,.
Jemak, rnwkosaHunr dopmynacn C6H|20 6 6ynuwmn Kepak.
AHanu3 MabnyMmoTnapupaH Tawlapu, siHa MONEKynsp orup-
NINKHW aHWKnawra acocfnaHraH Ba MoAfa Mofekynacuparum atom-
NapHWHT  3%aumumMii  COHNapWMHW  KypcaTaguraH  qopmynanap
XaKWKWUW €Ekn mMonekynap Gopmynanap aeb atanagw,
(ha™aT aHanM3 MabAyMOTnapu acocujaruHa yuuapuaraH gopmy-
Na 3HT 044 Wi hopmyna ékm asMnNUpUK (Gopmyna geiHnagu.
XUMUSBUIA Gopmynanap uyuuapuw ynnapu 6unaH TaHULWKUG
YALAHK, 3HAW aHWL MOJNIeKYynap OrupnavMknap Luain Tapudga Ttonu-
AVIWUWHU  TYWYHAW  “umidun  3mac. Monekynsap  orupauknapuu
TONUW YYYyH UynnNaHWNaguraH MeToAfap, KyMWHYa, YHYa aHul,
HaTuxanap 6GepmacnuruHu t”opufga antné yTtraH 3gumk. AMMO
MOAAAHWHT noaan Taupubuil monekynsp orupauru 6unad npo-
LeHT TapKMbuHM 6uacak, Moffa MONEKYNaCMHWHI aTOM TapKubu-
HM wndoga 3TaguraH GOpMynacMHU TOMUIWIKMU3 MYMKUH. Mone-
Kyna Maccacu Wy MOMeKynaHW "OCWMn 3TraH atomaap Maccana-
PUHWUHT AUrMHOMCKUra TeHr 6GynraHugaH, Monekyna Tapkubura
KMpYBYM aTOMMap MaccanapuHy “ylicak, MOMEKYNaHWHT yrne-
poa 6upnuknapu 6unaH wudoganaHraH OruMpAUrK, SbHW Mogaa-
HWHT MOMeKynap orupaurun  yHuagu. LWy Tapuda TonmwuaraH
MOMEKYNAp OTrUPNNK XYyAAW aTtoOM OTUPIVNKAEK aHWK bynagw.
JNeMeHTNapHUHT BaneuTAMUAMUT N TylwyH4YacngaH doiga-
naHmaea, XMMUABUIA 6upmkma GopmynacuHW TONWW Kyn Jonnap-
fla aH4ya OCOHnawagu.
dneMeHT aTOMMapUHUHI 6owla 3fNeMeHT aTomfiapufaH Mab-
NYM MWUNLOPUHU OGUPUKTUPUO 0NN EKW YNAPHUHT YPHWUHU OnMLW
X0ccacy 3MEeMEHTHUHT BaneHTnuryu feb atanumwuHuW 3cnatub yrta-
Mu3.

3NeMeHTHUWHT BaNeHT/NUIM alHW 3neMeHT aToMy BOAOPOA-
HUHT (kn 6Up BaneHTNM 60WILa 3/IeMEHTHUHI) HedTa aTOMWUHU
OMPUKTMPUO ONULWINHN EKN YHWUHT YPHUHU ONULIWHU KypcaTys-
yn CcoH 6unaH bGenrunaHagw.

X03Mprn 3amMoH XUMUACKMAATW «BANEHTAUK» TYLIYHYACUHHHT
6upMyHYa 4y’yp MabHocu V 6o6ga alnTmb ytunagu.

BaneHTNMK TywyH4Yacu ainpum atomaaprarvHa amac, 6anku
XUMUABUIA OGupukmanap Tapkubura Kupub, XUMWABWIA peakuus-
napja XxXygaum axAmT 6uMp KOMMOHEHTAEK WIWTUPOK 3TaguraH Ba
Cvp Heuya atomnapgaH wubopat OynaguraH rpynnanapra “am
TaTbuy aTunagum. bup Heuya aTomnapfaH ubopaT aHa lWyHAaain
rpynnanap pagukannap pfe6 atanagu. AHOpraHuk xumuaga
3Hr MY”~HM pafjukannap “atopura: 1) cys b"onguru, 6ow”aya
aTranga, rugpokcmun OH; 2) kucnota yongu”™napu; 3) acoc “on-
annapun  Kupagu.
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Arap cyB MonekynacmgaH 6uTTa BOAOPO4 aroMum TOpPTUO
O/InHCa, CYB LONAUTU, SAbHWM TUapoOKcuAa "ocun 6ynagm,
CyB mMofekynacuga rugpokcun 6utTa BOAOpOS atomMu 6GunaH 6or-
NnaHraH, pgemak, OH rpynnacu 6up BaneHTANAuUP.

Kucnota Monekynacmparu ypHUHWM MeTann onaguraH 6up
€kn 6Mp Heya BOJOPOA aTOMM KUC/MOTa MoOJieKynacupaH gukpad
TOPTNO ONMHIraHAaH KeMuH «™onafguraH» atomaap rpynnacu (6ab-
3aH 3ca 6upruHa atom) KucnoTa uonguru aeb aranagu.
Kucnota “ONAWUTMHWHI BaneHTNUru, TOPTMOG ONMHIaH BOJOPOS
aTOMNapMHWUHI CcOHUra TeHraup. MacanaH, cynbdar KucnoTa
MKKUTa KucnoTa uongupH 6epafau, 6ynapjaH 6uMpu WKKW BanewT-
nm S04 6ynca, WKKMHYUCKM “ap Xun TUApOTy3nap Tapkubura
KnpaguraH 6up BaneHtnn HSO04 gup. docgat kucnota H3PO04
yyTa KucnoTa UOoNAuru, AbHWU y4 BaneHTAn PO4, UKKWM BaneHTun
MPO), 6up BaneHTnn H2P 04 kucnota kKonguru 6epa onagu Ba
~oKaso.

Acoc MonekynanapugaH 6utta éku OuMp HeyTa rugpokcun
(MKpaH TOPTMOG ONWHraHAaH KeluH «uUonaguraH» atomnaap &ku
atomfap rpynnacu acoc “onpgu”napwu pged artanagwm.
MacanaH, Fe(OH)i monekynacmpaH rugpokcunnapHm émpma-6mp
TopTn6 oncak Fe(OH)2, FeOH Ba Fe kabwm acoc “ongu”napwu
>Nocun 6ynagu. YNapHWHT BaneHTAUrU TOPTUO ONMHIaH FMAPOKCUA
rpynnafnapHuHr coHm 6unaH 6enrmnaHagn: Fe(OH)3— 6up
BaneHTNn; Fe(OH)— MKk BaneHtnu; Fe — y4y BaneHTAnaup.

Tapknbuga rugpokcun rpynnanap 6ynagurad acoc N\Ongu”,-
napu ruppokKcu Ty3nap Tapkubura kupagu. mapokcu
Ty3napHu ruapokcunnapugaH 6uMp UUCMUHUHT YPHUHW KUCNOTa
Kongu™napu onraH acocnap feb i“apaiu MymMKMH. MacanaH,
Fe(OH)3 garn wuKKuM ruapokcun ypHWHU Kucnota “ongurn S04
onca, FeOH SO) Tapkubnun rugpokcu Ty3 “ocun 6ynaau, Bi(OH)3
parn 6uTTa TMApPOKCUA YpHWMHM KucnoTa “ongurm NO3  onca,
Bi(OH)2N 03 Tapknbnm ruagpokcu Ty3 ~ocun bynagum Ba “0Kaso.

AlipuM 371eMeHT Ba pafWKannapHUHT BaNeHTAUKNAPUHU BuanL
Kyngau-kyn XWMUSBUA OGUPUKManapHWHT (QOpMynacuHu Tesru-
Ha Ty3ulira WMKIoH 6epagu Ba XUMWUKHWU YynapHUHT dopMmynacu-
HW éanab onuw 3apypuaTugaH 0304 “nnagu.

Okcupgnap, acocnap Ba Hopman Ty3napHUWUr ¢dopmynanapuHu
Ty3uw iWynnapum 6OWNAHIUY XUMWUA KypCcuAaH Mabaym OynraHu
yuyH, 613 6y epga auaT HOPAOH Ba TMAPOKCU Ty3n-apHWHT ¢op-
MynanapuHu Ty3uwra Muconnap KenTupuil 6GumnaHruHa Kugos-
naHamus.

/- MUCcON. KapboHaT KWCNOTaUMHI WOPAOH Ty3n — KabLmii rugpokapboHaTMmnr

thopmynacm Ty3UCUH.
by Ty3 Tapkubuga Kanbuuii aTomnapu 6unan 6up BaseHTIM KUCoTa Longuuia-

pil T1C03 6ynuwimn Kepak. Kanbuuil MKKW BaneHTAW O6ynraHAurugaH, KanbUUAHUHT



1
6up atosmra Kucnota KpngvpHAaH WKKWTa onuvw nosum. [lemak, TysHUHr dopmMyna-
cn Ca(HCO03)2 6ynaan.

2- MUCON. KapboHAT KUCMOTAUWUHT MWUC/M TUAPOKCU Ty3u — mMuc (H)-rugpok*
CMKap6OMaTHUHT opMynacy TY3WUICUN.

By Ty3 6up BaneHTAn acoc Konguunapn CuOM 6unay UKKU BaseHTIM  KUCAO,
Ta Kpnguuynapym CO03 gaH ubopat 6ynuwum kepak. LUy cababgaH Ty3HWHr cdopmynacu
(CMOH)2C0O3 ékmn CHOI1)2COj bynaau.

Arap Mmonekynanap Tapkubu cTpykTypa dopmyna-
nap 6unaH udopanaHca, opmynanapuum BaneHTIUKKa Kapab
Ty3nW Kompacu Xypga NKKon KypuHagu. Kyihnpgarunap 6ab3u of-
OHU BGUPUKManapHuWHIr CTpyKTypa (opmynanapugup:

,a O -H
Na—O—Na Ca Mg
4Cl O- H
HaTpunit okemg Knnbumii Marumii
Xnopug rMapoKeug
H- o. yo
H- O ‘o

cynbgat kucnota

CTpykTypa Qopmynanap ®a”aT OMPHKMaHWHI MOJeKyacu
K,aHfall atomnapfaH Ty3WAraHAMIMHW 3mac, 6anku 6y atomnap
mMonekynafga OHp-6upu 6GunaH KaHpal 6ornaHraHMHKW 3"am Kypca-
Tagu. Kyn 3”onnapga 6y cdopmynanap 6UMpuKMaHWHT 6Gupop Xoc-
cacu cababuHu TYWYHTMpULITa, YHU 3°0CUN LMAraH aTOMAapHWHT
BaNeHTNIMTUHM Ba XO0Ka3onapHu o6unuwira uMMKoH 6epaau. Opra-
HUK mMofpfanap, KynuHuya, Hu3"oaTga Mypakkab monekynanapgad
TysunraH 6ynagu, LWYHWHT YYyH CTPYKTypa opmynanap opra-
HUK XuMusifa aliHrwca KaTtTa pPofib yWHangw.

22. dopmynanap 6yiinua xucobnaw. MogaaHWHr 6Up Heda
3"ap Ba pa”ampjaH Ty3uaraH XuUMusBuUiA GopmynacujaH XuMUK
Xyfa My3™M MabnymoTnap onagu. XumussuiA Gopmyna, aBBa-
no, aliHW MOAAAHWHT KaHfail 3fneMeHTnapfaH Ty3WAraHHHW Ba
YHUHT MoOnekKynacupa 3"ap ULaicu 3NeMEHTHUHI HeyTa aToMu 6op-
NUTWHW KypcaTagu. byHaaH Tawuapu, XUMUABUIA (GopMmyna Mab-
NyM MOAJAHW XapaKTepnosuu OWUp LaH4Ya uuiAMaTnapHu X Mcob-
na6 Tonuwra xaMm MMKOH 6epafu. AHa WyHAal 3“ucobnawnapaaH
3HT  My3“MMAapuHU KypcaTmb yTamus.

1L MoLAAHUWUHT MONEKYNAP of wPnwuru. MOAAAHUHT
MOMIEKYNAP OrMpAnuru mMogga MOMeKynacuHuW  Talkun “~MayBYH
atomMnap Or-WpAUrMHWHT WWTMHAMCUTA TeHr 6ynub, Wy Monekyna
thopmynacugaH 3"ucobnab Tonunagu. AHa WyHAah iyn 6unad
TONWATAH MOMEKYNAp OrUpPANK KUUAMATUHUHT LUaH4YaIuK aHul
6ynuwmn 6yHgaH aBBanru naparpadgpa antné ytunraH sgu.

2. Mypakkab MoOAgfLaHWHI OTFTUPAUK TapKuUbémM
Xap KaHfail MopfaHWHI TapkuMbu YyHAArn 3feMeHTNapHUHT Mae*
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canapw opacuparm uucbat 6unaH udoganaHUWM MYMKUH. AHa
Wy HucbaT mMopjaHuHr copmynacugaH 6esocuTa Kenmb uUuKagu.
MacanaH, cojafja MKKM aToM HaTpuiira 6up aTom yrnepojg Ba y4
aTOM KUCNOpO4 Typpu Kenuwu YHUHr dQopmynacu Ne 2CO3 paH
AKLON KYpUHWOG Typmban. HaTpuilHUHT aTtoM orupauru 23, yrne-
POLHWHI aTOM oOrmpaurn 12 Ba KWCNOPOLHWHI  aTOM OFUP/UTK
16 6ynraHngaH, 6y aneMeHTNapHUHI Maccanapu opacupgaru Huc-
6aT COfaHWHI Xap UuaHgah mu”gopupga ."am

23-2: 12: 16-3 = 46: 12:48

ra TeHr 6ynuwu no3nmMm.

Mabnym Mopfajarum xap Kancu 3M1eMEHTHUHT MNPOLEHT bIvH-
JOPUHN XaM (opMyna Oyimya OCOHrMHa “mcob6nab ynapuw Mym-
KWH.

3. Naz "onaTtupgarvmu MOAAAHUHT 3UYAUT WU By 3u>»
nNnK

topmynacu 6Gyiunya .\ncobnaHagn,
6yHoa (I MOALAHWHT 3UUinTK,
M ylllur MONeKynap Orupanru Ba
N/,— MOAfAaHUHT 3Muaurn "aiicm rasra HucbaTtaH aliuiiaHagu-
raH 6ynca, ywa rasHUHI MONEKYNSP OrUPAUTU.

4 0°CBa 760mMmMcnumo6 yct. 6ocumpgarm 1naras-
MmAaHTOfUpPpA MW Xap uaHaalh rasHUHr 6up rpaMm-monekyna-
(WHopman wapoutaa 22,4 n "aXMHW arannaingun, gemak, WwyHpaai
wapoutga 1 n rasHWMHr maccacu (T) ra3 MONIEKYAAp Orupanru
(N1)nuHr 22,4 ra 6ynuHraHura TeHrgnp.

M
m-~ 22,4¢

5 \ ap uaHgaW mukpgoppgarum ras3 3rannaran
\ 1 M. Arap ras3 0°C sa 760 mm cumob ycT. 60cumpga O/NMHraH
oynea, YHUHT MaXMHHMW rpaMm-MONeKYynsap XaxMra Kapab ~ncob-
naw >Xyfja 0CoHAup.

Arap ras 6owka 6ocum Ba 6owua Temnepatypaga b6ynca,
YHUHT ~aXMmu

PV=~ RT

M Hrnama 6ylinya “ncobnab tonunagn. by epga T — ras maccach.
Xypon wyHpjan wapoutgarv Yep uaHgain rasHuUHr ~axXMuHu
N.IM aHa wy TeHrnama 6yiinMya xuco6nab Tonuw KWiMH 3mac.
23. XUMuUABWIA TeHrnamanap Ba Tewurnamanap 6yiiunya ~ncob-
naw. ATOM-MONEKynsp Hasapusara MyBOMK, ,“ap KaHfgalh XWMHSA-
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BMI peakuus 6up mMojga MoneKynanapuHuWHr 6owka mMojga Mone-
Kynanapura anaHuwiugaH nbopataup; 6yHAha peakuuara Kupuul-
raH Mopgganap Mofekynanapuga “alicm atomnap 6ynca, 3“ocun
6ynraH mogganapHuHr monekynanapuga 3"aMm ywa atomnap 6yna-
AW, Peakuusira kupuwaguraH mogpanap 6unaH peakumsa HaTuxa-
cupa xocun bynafuraH Mofganap MoJfieKynanapuHWHI Tapkuou
mMabnym 6ynca, 3%ap uaHpaw peakumsMu 3*am XU MU ABUMNTEHT -
nama 6unaH wudoganain o0namHs.

XUMUABUIA TeHrnama — peakuMsHUHT XUMWUSBUI (opmMynanap

épnamn 6unaH GepunraH uyuc”ava ésysmaup. byHpali TeHrnamaga
TEHIIMK a/IOMaTHHWHI 4Yan TOMOHUra peakuus y4yH OJIMHraH Mof-
fanapHUHT Qopmynanapu €3unca, YHUHr YHI TOMOHWra peakumus
HaTumXacupga 3"ocun 6ynraH Mas\CynoTnapHWHr opmynanapu é3u-
nagu. Peakuus 6ynraHfa aToOMAapHUHT YMYMWIA COHU y3rapmai
Kofagu, WYHWHT YYyH TYrpu Ty3uaraH TeHrnamaga TeHI/UK ano-
MaTUHWHI 4Yan Ba YHr TOMOHMAaru 3"ap 6up 3nemMeHT atomaapu-
HUHT COHM 6up xun 6Gynuwn Kepak.
m PeaKUMAHWHT TeHrnamacuHu Ty3uw y4vyH, “alicu moppanap
peakuuMsira KUPULLIMHU Ba peakuWs HaTuWxacupa ~aicm moppanap
Xocua GyAUWKNHKM aHn”™ 6unnuw kKepak. XMMUABUIA TeHrnama 3Kc-
nepumMmeHTan hWyn 6unaH aHU"naHraH akTnapHWHT udogacnamp.
TeHrnamMaHuWHr 4an TOMOHWra peakuus Y4YyH OfIMHIaH MoAAa
MOneKyfnanapuHWHr GopmynanapuHu ésraHfaH KeiuH wy dop-
MynanapfaH 3%ap "aHfjai AHru mopafa MONeKynanapuHUHr ¢op-
MynanapuHu Ty3ub, ynapHW TeHrflaMaHWHr YHr TOMOHMra ésa-
BEpULWI Apamaiigu.

Bup-6upura yxwaw peakumanap AxXwy ypraHué yuunarad
6ynca, ONMHraH MoAfanapHWHI y3apo TabCUp 3TULIM HATUXKACKU-
fa “aHpai Mmas’cynotnap 3tocun  OYNUWIMHKM - ONAMHAAH  6GUANLL
MYMKWH. MacanaH, kucnota 6unaH uwuop ékuM MeTann OKCuau
y3apo TabCcup 3TraHfa 3"amma BauT Ty3 6unaH cyB 3"ocun 6ynuiun
Ba KMCNOTa Ty3ra TabCup 3TTUPUAraHfa, ofatha, fAHrM Ty3 6unad
AHIM KucnoTa 3”ocun 6ynuwnm MabnyM Ba 3"0Ka3o. Bupo” 6yHpain
>;onnapga 3"am KyTuamMaraH HaTuXa 4Yuuuwm MyMKuH. MacanaH,
XN0pufA KUCNoTa Ba CYKATUPWUAraH cynbgaTt Kucnota KynruHa
MeTannapra TabCuUp 3TTUPUAraHfa BOLOPOS axpanub yukagum Ba
ONIMHraH MeTannapnuHr Ty3napu 3"ocun Oynagu, macanaH:

Zn + HXS04= ZnSOrf H2

BawapTu 643, LIyHra acocnaHu6, HUTPAT KUCAOTAUUHT pyX-
ra TabCup 3TUW peakuMsACcu yuyyH KXopuaarura yxwail TeHrjaama
Ty3raHummusga 3gu, 'ynon xaTo KuaraH 6ynap 3AMK, YYyHKU HUT-
paT KucnoTa MeTannapra Tabcup STTUpWUNTaHga, 04ataa, BOAO-
pog axpanu6 uynumaigu. By mucon « Méc b;unub» xynocanap Y-
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K,apuw gommo Tyrpu 6ynaBepmMacnurmHu Kypcatagu, gemak, OyH-
Jaii ycyngaH WMKOHM 6opuya 1“ouumwl Kepak.

TeHrnamanap Tty3uwpa “amma Ba”™T WYHW 3cAa TyTuwWw 3a-
PYPKW, TEHTNMKHUHI 4Yan Ba YHr uUuUCMuparun atomaap COHUHMU
b6apaBapnawTupuwga moaaa ¢GopMynacuHW ysraptupa ofiMai-
MU3. YnapHU Tyrpu KoahguumeHTnap TaHnaw Wynum 6GHNAHTMHA
6apaBapnawTupuw MYMKWH.

bab3aH peakUWSAHWHT Tyna TeHrnamacu ypHura “ailicm Mog-
janap peakuusara KWpPWULIYBUHM Ba peakuus HaTuxacupga ”"aicu
Mogganap “ocun OGYNMWKWHKM KypcaTyBYM peakuusa cxemacuruHa
6epunagn. byHpali “onnapga TEHIIUK anomMaTu ypHWUra peakuyms-
fa “ocun 6ynaguraH mopgpanap (opmynacu TOMOHWUra i“aparan
cTpenka “yiunagn. MacanaH, BOAOPOA CYyNbMUAHWHT EHMW peak-
HUSICUHUHT CXemacu Kyiugarmuya ésunagm:

+ 02— HD + SO..

Amanga 6upop peakuyusara ano”agop 6ynraH "“ap xun “uncob6-
NnapHu 6axapuwpaa XWMUSBUIA TeHrnamagaH qoliganaHunagn.
XumuaBnin TeHrnamagarun <yp 6up ¢opmyna a™at 6utTta Mone-
KyfaHUrHHa 3mac, 6anku MOAAaHWHT MOJSIEKYNAp OTFUpAUIura,
MacanaH, 6up rpamm-monekynacura TeHr 6ynraH MablyM Orup-
MUK MU GopuHKM )$am KypcaTUWMWHKM 3cnatub yTtamus. dopmyna
ypHUra MOAAAHWHT rpamM-MONeKynsap MWKAOPU “~yinnmb, peak-
Kuaga WWTUMPOK 3TaguraH “~amma wmojfganap opacupgaruv orup-
NUK HucbaTnapum aHu”naHagu. MacanaH, Bogopoa 6unaH Kucno-
poafaH cyB 3™ocwun OynuWw  peakuMACUHM Kylupgarnya TYLWYHTU-
pUW  MYMKWH:

2H, + 02 = 2HD
2 Mosib 1 monb 2 Mosb
2.2=4r 32r 2-18=36 1

4 r BogopogHuur 32 r kucnopog 6unaH 6upuknb, 36 r cyB
Aocun MMM TeHrnamagaH KypuHub  Typuban*.

WyHgait ~mnub, peakuus TeHrnamacuHu Ty3ub, y3apo Tab-
cup “unyBYM MOAJANAPHUHT TPaMM-MOMEKYNsp MUKLOPNapuHH
Wwy TeHrnama Oyinya TONraHMMU3AaH KeinH, nabopaTtopus Eku
nwnaé yutapuiga MabayM peakuMsHU amanra OWWMPULL  YYYH
*apyp 6ynraH “ap xun “ucobnapHu 6axkapa ofamus.

Peakuuaga rascMuMoH Mopjganap MWWTUPOK 3TaguraH 06ynca,
peakuus TeHrnamacu ys3apo TabCup 3TYBYUM rasflapHWHI Macca-
napu TyrpucmugarvHa amac, 6ankum ynapHUHr HUCOWMIA XaxMnapH

* Y3apo Tabcup 3TaguraH mojgpanap MuN4opuHu da“aT rpaMm 6GHNaHrMHa
jMac, 6ankmn 6owka orMpnnk 6upnHknapu 6mnaH, macanaH, Kuiorpamm, TOHHa Ba
6oHnNanap 6unaH )Y'am udopanawl MyMKWH, anb6aTtta, 6yHAa oOrumpank Hucbat-
napu ysrapmangu.
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TyTpucnga XxXam TylwyH4a 6epa,qm, 6yHI/I u.yﬁm,u,arK MucongaH
Kypunwl MYMKWUH:
[asnapHHHT Maccacu, I xucobupa . . - 200 -f O.=»2C04
50 32 88
[asnapHUHr  Hopman LapomTaaru
XOKMU, 1T MCOOMAA oo 44,8 22,4 44.8
(2 \axm) (1 xaxm) (2 xaxm)
LUyHUHT yuyyH, MacanaHWUHI wWapTtura Kypa peakuuara kupu-
WYBYH EKM peakuua HaTuxacupga ”“ocun 6yJ‘IyBLIH rasHuUHr .\ax-
MWUHW GUANLL 3apyp 6ynca, YHUHI MacCcaCcuMHW onguHpaH XNCc06-
nat Ylwy-NHHUNT ~oXaTtun VIyLI,. [a3HWHT Tanab UUNUHIaH "axMu
peakKuna TeHrnamacura Lq,apa6 ncobnab yngapmnuiinm MyMKUH.

Mucon. HOOr Ccptonc Tyswil Tapkubw'l ~ncMiapra axpatu6, ucya nuTp
KWUCNOPOZ, 0NN MYMKUWH?

Peakuns TeHrnamacuHu Tysamm3 Ba 6GepTone Ty3u (hOPMYNacMHUHI ocTura qop-
Mynara MyBO(MK WKKUra K~ nantvpunrav mMonekynap orvpaurura  Tyrpu  Kenagurad
MaccacuHu, Kucaopod popmynacu ocTura 3ca YHUHI ydra KywaiTnpunraH Mosekynsp
orupnurura Tyrpu KenaguraH XaXMHNU AnTpnap xucobmpa es3vb Lyamms.

2KCHO, = 2KC1+30,
2-122,5 3-224
245 T 67,2 n

CyHrpa, ojatgarnfek, nponopuua Ty3mb6, yHAaH ucTanraH ”“~axXMHW Tona-
Mu3, 6yHAa, ~ocun BynraH KWUCAOPOL OrMPAUTMHU ~HC06Mab yHuMLWra Ba yun
nuTpra  aHnaHTupuwira 3apypusaTt  KoAMangH:

07,2-100
245: 100 = 67,2: x; * = 5— = 27,4 n

Gy xaxm an6aTtta, 0°C Ba 760 MM CMMOG yCT 6ocumparu “axmaup, arap
Oowiaya TemnepaTypa 6unaH 6Gowikaya 60cMM Kypca wunraH 6ynca, fiHa TerHWaH *j«-
cobnapHn 6axapuil Kepak.

24. XumuaBuii peakuusnap BauTuAa IHEPrUAHUHI ainaHumnl«,
KynrnHa XxumusaBuMin peakuyusnap, wmacanaH, EHWwWw, wmeTannap-
HUHT ONTUHTYTYPT €KN XNop OGunaH OGMPUKULLKN, KUCNOTanapHWHT
nwuopnap 6unaH HeliTpannaHuMwuM Ba 6Golwya peakuusanap BauTu-
[Ja aHya MCCHLU 4ymkagn. Kanbumit KapOboHaTHWHI MapyanaHull pe-
akymsacu, cumo6 (M)-OKCMAHUHT  nNapyanaHuw peakumsacu Ba
WyHra yxwaw 6up uyaHya 6owua peakuuMsnap akCuHya, Tawua-
pugaH TWHMal WCTUL Kenub TypuwMHK Tanab 3TaguM Ba LH3AH-
punmaii uyihHnea gap”on Tyxrab uonagu. Aemak, 6y kKabu peak-
umanap BayuTuga uUCCUANMK tOTunagu. bab3u peakuyuanappa wuc-
cUunMK 6unaH 6up uatopfa EpyTaAMK am unuagu.

Typnm XUMuaBWA NpoueccnapHyM CUHYMKNAG ypraHuw XuMmus-
BUA peakuua BauTuga “ap AOUM 3HEPTUS YUKULWWHW EKWN KOTUAK-
WKMHM KypcaTau. by “ogucanap XWMUABUI peakKUWUSAAPHUHT MYy-
XUM XYCYCUATUAUP; peakuuna BauTuAa 3HEeprus Ymkuwun éku tu-
NINWH, amanga peakuua BakTuga Xocua. bynaguraH fAHrM mopgpa-
napfaH kKypa KynuH4ya, my~mmpoy a*amudatra-ara 6ynagu. Ly
cababnu, XMMUSBUIA peaKuusnapfa IHEPrua YMUMLIKN Ba 3Heprus
TUANWIKHA  6UpMyHYa 6aTadeunnpoy Kypub YHLAMUS.
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Typnn mogganap O6MPUKKaHAa 3HEPTUAHUHI UCCULIUK Tap3u-
Ja 4YMKUWIKM aHa Wy Mogjanapja OupuUKUWAAH ONAMH ~aM Mab-
NYM MWKLOP 3HEprus 3anacu OynraHNUruHuM Kypcatagu. Xumus-
BUI peakumanapparnHa «4YuUaguraH» 3HepPrus XU MUABUU
3Heprusa pe6 aranagu.

XUMUABWIA 3HEPTUAHUHT aXKpanumb YMKULWKW YHUHT 6GowK@ dop-
mMajaru aHeprmara annaHvwm 6wunaH 6ornwywp. MacanaH, Boao-
pon 6unaH kucnopoj 6upukkaHfa, 6y blogganapparv XMMWUSIBUIA
3HEpPrna WCCUKIMK 3HEeprHAcura aknaHagu Ba peakuua Baytujga
ynuaguraH WCCUKNWK Tap3upa HamoéH 6ynaau. Bopgopopn 6unad
Kucnopod 6MpHKUWNAAH ONAWH ynapfa OynraH 3HeprusHUHC pe-
akuuMsgaH KeiimH xocun 6ynraH cyBfa “am yllaH4a Mukgopga
ynMacnurn ys-ysugaH TywyHapau. AMMO 6y — CcyBAa XUMMUABMIA
3Heprusa cupa 6ynmaign geraH cy3 amac. CyeB “am, y3 HaB6atuga
6owua mMoppanap 6wunaH ysapo TabCup 3TraHga MCCUL, YULULLIN
MYMKWH. [emak, CyBAa ”"aM XUMWABWIA 3Heprus 3amnacu 6op.
YMyMaH ofiraHga, XuMnaBuiA peakuuanapha mojganapjarum aHep-
FTMAHUHT 6Mp LUCMUTMHA aXpanub uuuagun; ynapaarum sHeprusHuUHT
X;aMMacuHM TamMoMuna axpaTub ononmarimm3 Ba Typau mMoppa-
napparv 3Heprva 3anacMHWUHC LaHYanWK KaTTa 3KaHAUTUHW 6un-
MauMu3. PeakUUAHWUHT MCCHUAMK 3DMeKTHbIA ynuap 3KamuMus, aHa
WYy 3HEpPrus 3anacUHWHT y3rapuwmn "auunga Gukp opuTamms, Xonoc.

XUMUABUIA 3HEPrUs KynuH4Ya MCCUANUK 3Heprusicura annaHa-
on. XUMUABMWIA 3Heprus EpyramK 3Hepruscura KampgaH-kam ”~on-
fappa ainaHagn. Peakuusa BauTmpja épyrnamk ywpadpa, opat-
fa XUMUABWIA 3HepPrus TyrpugaH-tyrpn &pyriauk sHepruscura ai-
naHMainaun, 6anky XMMWUABUIA 3HEPrUs aBBan UCCULIUK SHEPTUACK-
ra Ba y épyrnvMk aHepruscura annaHagum. MacanaH, KyMUPHUHT
EHUW peaKuuscu BauTUAA YULAJHTaH WCCUANMK ~mcobura y K.ar-
Tyw, YyrnaHn6 épyrauk yuuagn. Kymup ¢usmk iyn 6unaH umsgu-
punraHfa, MacanaH, 3/IeKTp namMnacu uyugaru Kymump Tona op:-;i-
NN TOK yTKas3WnraHja xaM aHa wyHpan apdekt \ocmun ymammmnwin
MyMKWUH. JIeKuH, Wy 6unaH 6upra, XMMWUSABUIA 3HEPrUs TyrpuaaH-
TYrpu épyravk 3aHeprusacura annnHaguraH npoueccnap Xam
Mabiym, ammMo OyHAal mpoueccnap Xyga kam ydpaingu. ®ocdop-
HUHT ."aBofa WybnanaHuWmW, 4YMpuraH gapaxT Ba OOl KanapHHHT
Epyrnuk TapuaTuluW WyHAAW npoueccnap >Xymaacura Kupagu.
ByHgah “onnapHUHT “ammacupa EpyravK axpanub yukgaHpga
TemnepaTypa ce3unapnu japaxafga KyTapuamangH.

XUMUABWIA 3HEPTUS 3NeKTP 3Hepruacura ?"am aiinaHa onagwu.
ByHu Taxpubajga KypcaTull y4YyH WKKUTA MAacTUMKaHW — nnaTu-
Ha Ba pyX NAacTMHKanapuHW CYWONTUPUATAH Cynbdat Kucnotanu
cTakaHra Tywmpamus Ba YNapHWHT yynapuHu cuMm 6unaH ranbsa-
HoMeTpra ynaimus (4- paem). FanbBaHOMETPHUHI cTpefkKacu yua
OH "apakaTra Kenu6, 3neKTp TOKM Maigo GynraHWHW KypcaTagwu,

>bIR1L
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LWy BauTHMUT y3upa Cylorywkaan Bogopos nydakdyanapu uyuuagm;
pyx 6unam cynbaT KuMcnoTa 3ca acTa-CeKMH capg 6ynub6 6opagw.
LUyH® ainTn6 yTmw Ke-

pakku, dauat pyx Ba

cynbat  KucnoTarmHa

XUMUSABUIA y3rapagu,

nnatuHa aca 6yTyHnan

y3rapmain  konagu, v,

31eKTP TOKUHU  AXWU

yTKasuw  BasmdacuHu

yT3iamn, xonoc. LyHpai

unnn6, alimm wapouT-

ja pyx 6unaH cynbart

KUCNOTANUHT  XUMUSBUIA

JHEPrusicn 31eKTp 3Hep-

4-paeM. XUMMUSABWIA  3HEPIUSHLUIT  3/1eKrp rnacura a|7|na|/1a,q|/|.
aHepruacuMra  ainWwMWvHNM - KypcaTul  YuyH LapouTHM ys3rapTtu-
luMnaTUnagHraH ycTaHoBKa. puW Wynnm 6unaH XUMUS-

BUIA 3HEPTUSIHN MeXaHUK
3Hepruara anaHTUpuUW MYMKUH. ByHu 5- paempa TacBupnaurad
ac606 épgamm 6unaH KypcaTuw UWAKMH 3Mac. l-CKnAHKara Ccyfb-
(haT KucnoTta uyimnraH Ba 6up Heya 6ynak pyx COAMHraH. Pyx
6unaH cynbat KucnoTa y3apo TabCcup 3TUWKMAA axpannb uymua-
LuraH BOAOPOSA 2-CKNAfiHKara uyhunraH cyBHM 60cafH Ba YHM Hail

opuanu ruopura KyTa-

pagu. Pyx 6unaH cynb-
haT KUCNOTAUUHT XUMUS-

BWIA 3Hepruscu 6y epga

CULUMATAH TasHUHI Xax*“

MW 3Hepruscura avna-

Hagw; 6awapTun, HalHUHT

yun ocTura nappaknu

rmngmpak uyiunca, Hai-

[JaH oumnb TywaéTraH cyBs

rMngupakHu alinaHTu-

5- paeM.  XVMUSIBU  3KEPTUAHUHT  MeXaHWK pV|6, MabyMm WuLl baxa-
JHeprmsAra alnaTwilHW KypcaTull YYyH M- paau.
natunaguraH yctaHoBKa:

/ MopTnosun Moaaa-
— nyura X Ba Cynb@atr Kucnota COAUHraH 4
Pyx ea cynehar nap Tapkubuii yucmnap-

2—CyB/N CKNAHKa; 3 — nappaknu punactpak. ra napyanaHraHpga XM

XUMUNABUIA dHeprma Me-

XaHUK  3Hepruara aﬁnaHa,qu — 6yH,u,a XUMUSABUI JHeprua-

HWHT 6I/Ip UnNCMn TYIrpmnaaH-tyrpn MexXaHUK 3SHeprudara alinaHca,

6I/Ip umcmm aBBasl UCCUANNK 3HEPTUACUTa, CyHIrpa MeEXaHUK 3HEp-
rusara annaHagu.
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WyHgan uunnb, xuMuaBuiA peakuusnap 6ynraHfga yuuagurad
XUMUABWIA 3HEPIrUs UCCUAAUK 3JHEpruacura, 3NeKTp 3Hepruscura
Ba MEXaHWK 3Hepruara anaHMWm MyMKWH. AMMO, OYHUHI aKcu-
ya, JHEPrusHWHI aHa Wy Qopmanapu ~am XUMUABUIA 3Heprusara
ainaHa onagu. Wccupanmk 3Hepruacu XMMUABWIA 3Hepruara ai-
naHajuraH peakuusnap Kynpowy yupaingu. Mabnaymku, KynrmHa
MOAJanapHu Tapkubuin uucmnapra napyanawl yyyH ynapHU TWH-
Mail Ku3gupub Typulwl KepaK. bepunaguraH WCCUKAMK peakums
BakTMAa lOTMNAAM Ba MapyafaHuw Ma“CynoTNapuHUHT XUMUABUIA
3Hepruscura annaHagu. LUYHWUHT yyyH, macanaH, cumo6 (IM)-ok-
CUAHW Tapkubuii uyucmnapra napyanaw Aynnm  6uaaH  ONIMHTaH
cMM06 Ba Kucnopogfaru O6YyTyH XUMUSBUIA 3HEPTUs WY UKKU MOJA-
faHu “ocun uunraH cumob (M)-okcupparv XUMUSIBUIA 3HeprusaaH
Kyn 6ynagu.

VICCULUAUKHUHT lOTUAMWK 6unaH 6opaguraH OGUPHKWLW peak-
umanapu >am Mabnym. MacanaH, HUTpaT KUCNOTaMMHI “aBofaH
ONMHULLM LWIYHra acocnaHraHku, uopuM TemnepaTtypaja KWCIOpoA
6unaH as3oT MccuanuK 1THO, y3apo 6upukaam Ba asot (Il1)-okcup
NO “ocun kunagu; asot (ll)-okcup 3aca KeAMHYANWK HUTpaT
Kucnotara annaHTHpPUAWLWK MYMKWUH. AlHU “onja mMypakkab mog-
pa— asor (M)-okcuaga 3Heprua 3amacu Wy MOAAAHU  3™OcKn
KWAraH opguii Moppanap — as3oT Ba kucnopopgarura KaparaH-
Ja Kynpou 6ynaau.

Mogpanap 3nekTp épaamMu 6GunaH napyanaHraHfja 3fekTp
JHEPrusacU XUMUABWUIA 3Heprusra ailnaHagu. ONEKTP 3Heprusicu-
HUHT XUMWSBUIN 3Heprusra alfaHTUPUAWLLUTE MUCON KUAun6, CyB-
HW 31eKTP TOKM 6GunaH TapkuMOUi UMcMAapra napyanawiHu Kyp-
caTuw MyMKMWH. X,03Mpru BauTAa KynruHa MeTannap, WYHUHTAEK,
XUAMa-XUn XuUMUABMIA Ma”cynoTnap, macanaH, 6epTtone Tysu,
Xn0p, KaycTUK coja Ba 6owua mopganap 6GupukmanapfaH aHa
WyHaam Kyn 6unaH axpatub onuHagwW.

Epyrnnk 3HEPrusiCUHUHT  XUMUABWIA  3Heprusara ainnaHuium
TabnaTga Xyga My~ Mm ponb yiHaiau, 6y “oguca "aBofarH Kap-
60HAT aHTUMAPUAHUHT AWWA YCUMAWKAApPra CWUHIULW npoleccu 6u-
naH 6upra 6opagu. Epgarn 6yTyH opraHuk "aéTHu cauynab Typa-
auvraH 6y npouecc TawkKapugaH TUHMal 3Heprus Kenmé TypuLLH-
HM Tanab aTtagn. Ky&lw HypLWIWHI 3HEPrUsick aHa Wy 3Heprusgup,
6y osHeprus ycumnuknapra toTtunmb, ynapga “ocun 6GynaguraH
MOALANaPHUHT AWKWPUH XUMUSABUIA 3Heprusicura annaHagu.

Bab3n wmoppanap épyraukga Tapkmbuii Kucmnapra napua-
NnaHraHga >‘am €pyrauk 3Hepruscu TUANMG, XUMUABWI 3Hepruara
alinaHagn. MacanaH, Kymyw Xiopup éku Kymyw 6pomuj KOpPOH-
rmpga 4ekcus ysoy BauT caunaHMWM MYMKWUH, aMMO Epyriuk Tab-
cup aTraHfja 6y mopfanap Tapkubuil umcmnapra acra-CeKuMH nap-
yanaHagu, 6yHga Kymyw Makpga-malifa uopa AoHayanap ”onu-

wuiw.Orhita.UA
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fa uvuaan. Kymyw xnopuf 6unaH Kymylw 6poMMAHWHI ¢oTorpa-
hnsga UMWNaTUAMWIKM aHa LWYyHra acocfiaHrak.

XumMuaBuii  peakuyuanapfa axpanaguraH éku TUNagurad
SHEpPrus KynuH4Ya MWCCHUAMK Tap3uga OynraHugaH, 3HEPrUsHUHT
YMKULWIKN 6unaH GynaguraH peakuymanap 3K30TEepM MK peak-
umanap fe6 atanagu. SHEPrUAHUHT OTUAMWKU 6unaH 6Gynagurad
peakumsnap sca 3HJOTepM WK peakuyuanap feivnagn. LyH-
ra mysoguu, sHeprua umuyapub, oganin moppanapgaH >“ocun 6yn-
raH GHpHKMmanap 3"am, 3aHeprus 0TU6 .\ocun 6ynraH sHpoTep-
MWK OUPUKManapHUHI akcuya, 3 K30TepM MK GHpPHKManap
neb atanagu. OHAOTEPMHK GHpPHKManap 3K30TepMWMK OGUpPUKMa-
napra KaparaHga aH4a Kam; 3HAOTEpPMUK OHPHKManap uopk
TemnepatypagarnHa oaauii mopfanapfaH 3™ocHn 6ynaau; ynap-
fary 3Heprus 3anacu ojauin moppanapparHra Kaparanpga Kkyn-
poy 6ynu6, 3HAOTEpPMUMK BHpPHKManap napyanaHuwra 3“amma Baut
MOWA, AbHW ynap 6up uagap Oeuapop 6ynagu. 3IK30TEpMUK
6HpHKManap, ogatha, nact éku ypTaya TemnepaTypanapga 3“ocun
6ynnb, 6upmyHya 6apuapop 6ynagu Ba 3HAOTEPMUK GHpPHKManap-
ra Kaparavga aHya KWAWH napyanaHagu.

JHEePruAHUHI cakfaHUW KOHYHHAaH Kylhnaarn KoHga 6eBOCH-
Ta Kenub umkagm:

Arap 6upop XMMuUSBUI OUPUKMAHWHT 0A4AWIA Mopjanappad
%ocmn 6ynuwmnga mabnyM MUKLOP WUCbIWAUK yunuca (EKn 0TuUn-
ca), uiy OGMpMKMaHWHI OAAWA MoAjanapra napyanaHuwunga
(/waHya ucengnuk woTunagn (Eku yunuagu).

YnHganm >>aM, Mypakkab moppa 3"ocHn Oynuwimpa dlyagHrad
MCCUKNMK WYy MOAJaHu napyanawl yyyH cap 6ynaguraH uccuu-
nukka KaparaHga Kynpou 6ynca 3fu, y Bautga, 6u3 aBsan opauit
mMoffanapHU GUPUKTUPULL, CyHrpa 3"ocun 6ynraH 6GMpuMKMaHu nap-
yanaw nWynu 6unaH iyy HapcagaH Mablym MULAOP UCCUANUK ~O-
cun uunrad 6ynap aguk; 3"0n6yKu, 3HEPTrUAHUHT caufaHuw LOoHY-
nura kKypa 6yHpain 3"0ofucaHWHT 6yNuWIKN MYMKUH 3amac. byHpaH,
XUMUABUIA BGUPUKMaHUHT 3"ocun Gynuwimpa uLaHya Kyn MCCULANK
un”ca, YHW napyanall yyyH 3"am LWyH4Ya Kyn 3Heprus capg uunuul
KepaknurH auuon KypuHué typmbaum. Ly cababnum, 3k30TepmMuK
6upHKManap aHya MycTa“kam 6ynagum Ba 3HLOTEPMUK OGUPUKMa-
napra KaparaHga 6upmyHYa UMIAMH napyanaHagw.

25. TepMoXuMuABUA TeHrnamanap. Peakuymaga axpanubd uump-
KaH &KW ITUAraH UCCUUAMK MULLOPUHW Yynyall Ba YHU peakuuns
Tekrfnamacura KMputuw mMymkuH. Ly nccmunmk muugopu xap uaH-
fail aHeprus 6upnuknapum — KaTTa Ba KMYMK KanopHsnap (TerHw-
NnYa KKkan Ba Kan), Xoynnap (>k) Ba Kunoxoynnap (k>) 6unad
noga LHAHHagM Ba 3"0okaso, ! kkan = 4180 >k éku 4,18 kK aup
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(axnntnab “mncobnaraHga). YN4oBnapHHHI xammacwuw “ocun 6y-
naguraH mojfanapHWHr rpamM-MofieKynsap MHKaopnapura Hucba-
TaH KypcaTuw paem 6ynraH, YyHKW XMMUSA HyuTaum uasapgaH ga-
KaT rpamMm-monekynap wuaopnapHum connwtupub kKypca bynagu.

Opanit mopgpanapfaH 6up rpaMM-mMonekyna XUMUABUA GUPUK-
Ma \ocun GynraHfa a>kpanumb uymuaguraH éku TunaguraH uccu$-
MUK MUKLOPU WY GUPUKMAaHUHT XOocun 6ynuw uccuunuru ge6 aTa-
nagn. MacanaH, «CyBHUHI XOCWI OGynHW Hccwywrn 68,4 kkan ra
TeHr»,— geraH ubopa 1 rpamm-monekyna, SbHM 2 I BOAOPOJ Ba
16 r kmcnopogpaH 18 r cyB xocun 6ynuwnga 68,4 katta Kanopus
UCCULNNK aXpanné YMKUWIKHK 6unaupagu.

Arap 6upop MOAAAHWHT ~OCMA BYyNULW WUCCULAWTA MUHYC HLUO-
pacu 6unaH OGepwunca, 6y uwopa wy MOAAAHUHI “ocun 6ynu-
Wnaa HCCWYWK yuumaid, 6ankm WCCUANMK HOTUAUWWHU Kypca-
Tagu. MacanaH, aszoT (11)-OKCMAHHHT "ocun Bynuw uccuuaunru
— 21,6 KKan ra TeHr.

Peakumsa BakTuaa axpanub umkaguraH Eku TunaguraH wuc-
CUKNNK MWKLOPpWU KypcaTunaguraH XUMWSABUIA TeHrnamanap Te p-
MOXUMUABUIATeHrnamanap peb atanagu. byHpali TeHr-
Nnamanapfja XumusuiA 6enrm Ba hopmynanap xamma BauT rpamm-
aToM éku rpaMm-moneKkynanapHu 6ungupann, peakyUAHUHT
nccwnmk apgekTn aca, ogataa, kKatrta kanopua 6unaH udopanauna-
0N Ba peakuus 3K30TepMuK 6ynca, nawc uwopacu 6unaH, peak-
ums 3HAOTEpMUK Oynca, MUHYC wuwopacu 6unaH Kypcatunagm,
MacanaH, BOfOpOA 6unaH KucnopoffaH cys “ocun 6ynuw peak-
UMACUHUHT TEePMOXWMMUABWUIA TeHrnamacu uyinmparm KypuHuwpga
6ynagw:

2H2-j-02= 2H2D + 136,8 kkan (571 KX)
H2+ v202= H2D 4 68,3 kkan (285 KkK)
2T 16r 18r

By TeHrnama, 2 r Bogopog 6unaH 16 r KUCNOPOLHWHI WYKK
3Heprua 3anacu 18 r cyegarura KaparaHga 68,3 kkan (285,98
KX) Kyn 3KaHIUTMHW Kypcatagu*-

A30T 6unaH kwucnopogpaH asor  (ll)-okcug “ocun 6ynuuw
peakuMacun UCCUANUK YMKMWKU BunaH amac, 6ankum UCCUANUK HOTU -
nwu  6unad 6opagu Ba uyimpgarn TepMOXUMUABMIA TeHrnama
6unaH wugoganaHagn:

VN2+ VD 2= NO— 21,6 kkan (— 90,3 KkXK)
By wmucongaH peakuus Y4YyH ONMHraH Mopaganapga — asoT
6unaH Kucnopogja — 3Heprus 3anacu wy mogpanapaaH “oclin

* TepMOXUMUSIBUIA TeHrnamManapHMHI ¢opMynanapu MosnekynanapHu udgoga
Kanmai, rpamm-mMonekynanapHu udoga uunaguraH 6ynraHu yudyH, 6yHpain dop-
Mynanap ongura kKaepnu KoagduumeHTNapHW 6emManon Kynuw MyMKWH.

6 H. 1. TnuHka
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6ynraH asoTt (M)-okcupgparnra KaparaHfa Kam 3KaHAUTWU TEHTr-
namagaH SIKKONM KypuHU6 Typuoam.

Bowua XUMUSBKIA peakuUANapHUHT UCCULAUK 3hdeKTn "am
Xyaau wyHpan ésunagu. Mwucon Tapuuacupa, auetuneH CrH2
EHULW peaKUUACUHUHT TEPMOXUMMUABMUIA TEHrnamacuHu "~am Ken-
TMpamus.

C2Hn + 2Y*02= 2C02+ HD + 310,5 kkan (1300 k)

AUETUNEHUNHT EHULWM 3K30TEPMWK  peakuus 3KaHIuru Ba
1 rpamm-monekyna auetuneH éHraHga 310,5 kkan (1300 k>k) wuc-
CULANK YUKULWIN TeHrnamagaH KypuHub Typubau.

\ap 6up XMMUABWIA peakUUAHUHT MCCUUNUK 3 PeKTn MyansH
Temnepatypaja aHul MabnyM KaTTaauk Oynagu, nekuH 6y Kat-
TaNMK peakuuara KupuwaguraH Ba peakuusa HaTuxacupa “~ocun
6ynaguraH mopfanapHUHr arperat “onatura (Ba annoTponuk
Wwakn ysrapuwmura) 6ornmugnp. MacanaH, cyB OYTrMHUHI “ocun
6ynuw nccmknurn 57,8 kkan ra TeHr 6ysnca, Cyll CYBHWUHT "ocun
Oynuw uccuunHrun 68,4 kkan ra TeHrgup. 10,6 kkan ra TeHr aiump-
Ma CyB KOHAEHCAUUANAHWLWMWHUHT AWWPUH UCCWYLWTUANP, ABHK
CYBHVHI ra3 ~onaTupaH cywou ”~onartra yTuwmnga YukKaguraH wuc-
cuunmkanp*

TepMOXUMUSBUIA TeHrnamanapHu ésuMwpja MogfanapHWUHE ar-
perat “onatu uUaBC MyMra ONMHaAW Ba TErUWAW MOALAANAPHUHT
opmynacu éHura uyhunaguraH uyinmparun ~apgnap 6unaH 6en-
runaHagn (u) — yatTuk( “onat, (c) — cywuy ”"onat, (r) — ras.
MacanaH:

C() F O(r)
H2(r) + VA ()

CO., () + 94 kkan
H,0 (r) + 57,8 kkan.

Arap MoffanapHWHr arperat “ofnatu aHuy Mabaym 6ynca,
6y 6enrunap Tywupub uyongupunagm.

TepMOXMMUABUI TeHrnamanap MoOAAanapHWHI peakuunanapga
y3rapuiinHu ogauMin XUMUSBUA TeHrnamanapra KaparaHga 6wup-
MyHYa Tynapoy akc 3TTupagu. byHpaih TeHrnamanap peakuusra
uaHfan MogfanapHWHI KWPULWIYBUHH Ba peakuus HaTmxacupa
KaHgali sHrM Mopgganap >;0cun 6YNMWMHKM KypcaTull G6GHMaHruHa
KonMmai, 6anku Wy peakuus BauTuga 3HEPrUAHUHT LaHaah y3-
rapuwun Tyrpucmuga xam racaBbyp 6epagu

26. ATOM Ba MoONeKyfnanapHWHr peannurun. ATOM—MONEKynap
TabAMMOT XMMUA YUYYH XyAa KaTtTa aamusaTra ara 6ynaum; xumua
aHa Wy TabaumoT Tydainu Te3 puBoXnaHa 6ownagn Ba KMCKa
BaUuT mumpa axonmb mysaddauwnaTnapra spuwgn.

* Bapua 6upukmanapHuHr \ocun 6ynuw mcenknurn 25°C y4yH 6epmnraHnm-
rmaaH KoHgeHcauumsa uccuknurn >am 25°C yuyH Gepungu.
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Bupou XIX acp oxupupga, aToM MOMEKYNAp TabAuMMOT Tydas-
nm 6up Tanaih uMmMaTtau lTyunap Kynra knputuaraH 6up pgasp-
fa, aToM Ba MoOeKyfnanapHWHr 6opnAnruHM Tamomwuna paj aTta-
OUTaH peakuuMoH ouum MaigoHra un™gun. FepmaHuaga wmpeanuc-
TUK ¢Gunocomnsa TabCcupuja XUMUKNAPHUHT «3HEPreTUK»  Mak-
Tabn naingo 6ynm6, yHra maw”yp onum OcTBanbfj 60WYNANK
unngu, 6y OLUMMHWHI Haslapuil AyHéuapawnapu maTepusara eor-
NnaHmaran aHeprus 6o0p, fgeraH MaB"yMm TyllyHYyara acocfiaHraH
agn. By OUMMHWMHI Tapadpopnapu TawuuM “ogmcanapHuHr
AaMMacuUHUW 3Hepruanap opacuparum npoueccnap Ttap3uvga u3o0.\-
na6 Gepuw MyMKWH, Ae6 yinap Ba cesrunap 6unaH TyrpujaH-
Tyrpu 6unu6 6ynmaiguraH 3appavanap 6yamuw atom “ampga
Monekynanap 60pAUTMUHN XOH-Xaan 6unaH UHKOP Kunap agunap,

OcTBaNbAHUHI 3HEPreTUK TabAUMOTWU (haHfarm maTepuanusm-
ra uapwu uapatuaraH wugeanamctuk GUNOCOHOUK OLUMAAPHUHT
6up Typu 3gn. OcCTBaNbAHWHI  M3JOWNapy  3HEPrUsaHU, AbHA
NapakaTHU MaTepusifjaH axparumé uyingunap, MaTepHAcu3 ."am
NapakaT 6ynagu fe6 fabBo umngunap Ba 6y 6mnaH GU3HWHI OH-
rMMns, (UKpMMU3 Ba ce3runapuMus matepus 6GunaH 6ornaHma-:
raH OupnamuyH Hapca 06ynub, MycTakun pasBulga MaBXynaup,
neb 6ungunap. Ynap XUMUABUIA 3eMEHTNapHU MablyMm Mojfa-
nap fe6 smac, 6anky XMMWUSBUIA 3HEPTUAHUHT Typnu dopmManapu
neb uapap agunap.

OcTtBanbg TabNMUMOTUHUHT peakunoH MO MATUHM B. W.J1eHuH
Y3UHUHI «MaTtepuanmsm Ba 3IMNUPUOKPUTULM3IM» feraH Maw,\yp
acapuga Tamommuna ow kunu6 Tawnagu. B. W. JleHuH wy aca-
PUHUHT V 606mnaa unNoCoOPUK MAeanM3MHUHT PH3MKagarm 6abs3un
AHIW OKUMAap 6unaH 6ornaHuwun “auuaa ranupap akaH, OcTBanbfg
«hunocopuacura» "am TyXTanHO yTAM Ba YHUHI GeMabHWUAUTU-
HW ,“ampa matepuanu3am 6unaH Kypawpja eHruaHWH myuappap-
NUTMHKU uncboTnab Gepaw.

«... MapakaTHW MaTepuacu3 uUKp Kuauwra YpuUHUW,— feb
é3aan JleHWH,— mMaTepuafiaH axpasnraH, feraH GUKpHU WUarapu
cypagu, 6y aca PuMAOCOMUK MAeaNU3MHUHT XYAAN Y3TMHAcugmp»>.

NeHnH OcTBanbf Myno”azanapUHUHI WAeanucTUK Herunsna-
pUHM Tamomuna ¢ow uuMnMbrHHa uonmali, 6ankum 6y Myno”asa-
napjarn WYKu 3ugauaTnapHu ~am kypcatub 6epau. OcTBanbj
maTepuacns \apakat Oynagum AgeraH QUIoCcoUK wnaesmm onra
cypuw 6unaH MaTepuUsHUHI 06BEKTUB cypaTha MaBXyj 6ynuwunHu
WHKOp 3Tafgu, aMMO YHWHT y3u (PU3MK-XUMUK cudatnga aHeprus-
MW Xamulla MaTepuanucTUK HyuTam HasapjaH TaluuH Kunub,
SHEPTUSHUHT caufaHWWKM Ba 6UP WAKNLaH WKKWHYM  WakKara
alinaHuwy  “aumparu LUOHYyHra cysaHagu. «Tabumnét wunmu,— pneb

* B. N. 1's nnH, Acapnap, 4- Hawpu, 14- Tom, 298- GeT, Y3gaBHaLp.
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Tabknpgnangn JIeHWH,— 3HEePrusiHUHT  6Up WaKNAaH WUKKWUHYM
Wwaknra YTUWWHU WMUCOH OUTrUra Ba WMHCOHMAT Taxpubacura 6or-
AVMK bynMmaraH, o6bekTWB npouecc Aeb kapaifu, sbHU MaTepHa-
nucTnapya uapangu. OcTBanbAHWHI y3U ~aM Kyn xonnapga, 6an-
KW ~aTTo Xyfa Kyn “~onnapja, 3Heprus cysugaH mopguin 3"apa-
KaT MabHOCMUWN TyLllyHaau»*.

XX acp 6ownapmpa UWAMHram axonmb Kawdguétnap aTom
Ba MOJIeKynanapHWHI peanMruuH Te3 opaja Wak-wy6”acus wuc-
6oTtnab 6epan, HaTuxapga OcTBanbfg ,\am atom Ba MoOfeKynanap-
HUHT BOPAUTUHM 3BTUPOG 3TUWTra Maxoyp 6ynau.

ATOM Ba MoOneKyfnanapHWHr 6opnury macanacura 6aruwnam-
ran aKcrnepuMeHTan TeKWHpHWaphaH (paHuy3 ¢usuru MeppeH-
HUHT CcycueH3uanapga** sappavanapHUHr TaucvMAaHuWK Ba 3"b
pakatnauumwmuHW ypramuw rsacujam KuaraH wuwnapu anox™mga
OHKKaTra casoBopaup-

Tapkunbuga 6up xun ynyamgarn Ba MUKpoOCcKon épaamuparuma KyduHagurad
3appayanap 6ynraH cycneHsus Taiépnab, MNeppeH cycneH3Haga 6y 3appadanap-
MHUT TaUCUMNAHULIUHW TEeKLWHPAKW, Y, HHX0ATAA AUKTAT 6unaH ~MAWHraH KynaaH-
Kyn Taxpubanapu HaTuxacuga, CycrneH3na 3appadanaplilHr 6anaHanuk 6yiinya
Taucumnannwn  6anaHANMKHUHT opTU6G  Gopuluy 6GunaH rasnap KOHLEeHTpauHn-
CLULIHT KaMmaiull LOHYHWra, SbHWU rasfap KWHeTWK HasapusCHAaH u4uuapuiraH
KOHYHra aHuL, Tyrpu KenuwuHu ncéotnagun. LLyHpad kununb6, MeppeH cycneH3HA-
nap rasnapHWHr 4yumakam MoOAeNnnapu 3KaHIUrMHW Kypcatub Gepgu, fgemak, ali-
puM Monekynanap rasnapga >am 6ynagu, ammo yn/lp Hu\oATha Mmaiganurugau
Ky3ra KypuHMaingH.

MNeppeHHUHr cycneH3us 3appadanapu \apakaTnHH TeKwupuw Wynum 6unaH
CAraH HaTuxanapu fsHafga WWOHYAN byngn.

Nunga myannak 3appadanap 6ynraH 6uMp TOMUM CYOUNK Ky4n MUKPOCKOMN
6unaH uapasnca, 3appavanapHUHI THHY TypmacfaH, Typau Tomoura uapab TuH-
Maii MapakaT —K.MIUWWMHU KNpULl  MYMKWH. 3appayanap Hu.\oATga TapTubeus
3pakaT uunagu. Arap xap 6up 3appavaumumHr “~apakaT LUK MUKPOCKOMN
opKanu KysaTub 6opunca 3appavawiur >;apakatmga )Yed uaHfja LOHYUWUAT Hyl-
JNIUTUHKU KypcaTyBYM Xyfa Mypakkab cuHul, umsuy ~ocun bynagm (6- paem). by
XapakaT acno cycaiimacfaH Ba Y3 XapaKTepHHH ysrapTupmacgan Xyfa ysol,
B;H$T faBoM 3Ta onagu.

BaéH umnunraH ~ogucaHu 1827 Wnnga HHrAM3 6otaHurn BpoyH Kawd aTraH
6ynun6, 6poyH xapakatu ge6 atangu. AMmO 6y ~ofHeaHWHr cababu, monekynsp-
KMHErMK TacaBBypnap PpUBOXNaHWUWIKN MyHocabaTu 6unaH QO Wunnappanwa
usox,nab 6epungu. By W3OXHUHI MO.\MATH LWYyHAAH MGOpaTKK, CycMeH3ns 3appa-
Yanapu atpotuparu CylouAMK MONeKynanapuHWHT  Ky3ra KypuHMac MCCUKINK
XapakaTtu CycneH3usi 3appaqanapuMHUHI MUKPOCKON 6unaHruna KypuHaguraH
xapakaTtura caba6 6ynagn. CycneHsus 3appadvanapura CywU/IMK MoneKynanapu
>ap TOMOHAaH 6epaguraH 3apbanap 6up-6upuHM paco MyBo3aHaTnal onmangu
anbatTa, MyBo3aHaT >ap OHAa 6upop TOMOHra kapab ysrapub Typagu, 6yHumr
HaTMxacupa 3appavanap Xypga axonné iiyn 6ocagu. LyHaaH umnné, 6poyH
XapakaTu MaBXYAAHTUHUHT  Y3MEK MONeKynanapHUHr  60pAUTMHU TacauMkaall

* B. . 1 e mnH, Acapnap, 4- Hawpu, 14-tom, 302- 6eT, Y3gaBHaLp.

** CylunaukgaH Ba yHfa Mmyannay “~onatga bynagmraH UATTHL >KUCMUHHT
HHX0ATAA Maipga 3appavanapufjaH ubopaT cucTemanap cycneumsumanap f[eb
aTanbiu.
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eOunaH 6upra, ynapHuUHr TapTubem3 ~apakaT UMAUWIKMHKM \am KypcaTagu, YyHKMK
cylounnkgarn myannaw sappadanap, ymMymaH onradfa, mMonekynanap uapakaTtiiil
Takpopnaingun. AmMmo TeppeH TeKWunpuwnapnga sappadanapHUHr MUKpoOCKoOnN
ocTmnarn 3”apakatT!!! y3ou BauT Kys3aTtub 6opuw ynu 6unaH 3appavanap xapa-
KATUHUHI ypTaya Te3gHrmHu anuunawra mysaddauy 6ynan. ByHaaH, MeppeH yun
TaliépnaraH cycneHsuagaru 3appada-
NapHWHr maccacuHu 6unraHun “~onga,
wy 3appadanapHUHr ypTaya KuHe-
TUK 3HEPrUsAACMHH XHCco6nab Tongw.
KuwuHn  uaiipatga KonaupagHraH
HaTuxa oNuHAW. 3appavanapHuHr
KWHETUK 3Heprusicu ywa TemnepaTyp
pagarn ras MoOJieKynanapuHUHI Ku-
MeTUK Hasapua acocmpa xucobnab
TONWUAraH KWWMETUK 3Heprusicura paco
MyBoduy, 6°nmb unkan. MNeppeH Tek-
wmpraH 3appavanap BOJOPOA Mone-
Kynanapura KaparaHfa TaxMWHaH
1012 bapaBap orup b6ynca uam, 6y
3appayanap 6unaH BOAOPOS MOSEKY-
NanapuHWHI KUHETUK 3Heprusacu 6up
Xun 3gn. AHa Wy akTnap anunuiaH-
raHjaH KeilinH,  MonekynanapHuHr
06BbEKTUB peannuriia 3bTUPo3 6HA-
OUPULLHUHT HNOXW  LONMaaun.

X"o3uprH BauTaa 6poyH xapaka-
™M  cyrUuInK MoneKynanapugaru
neemynmk - LlapakatHHuMr — oumnbaTm
XaMm, CyCneH3ua 3appayvyanapuHuUHT
MyCTaKui MUCCULINK XapakaTu feb
>am uapanagu. CycneHsus 3appada-
napu ryé CyloUIMKHUHT Ky3ra Kypuu-
Mae Monekynanapu 6unaH 6upra
NCCULINK "apakaTuga WWTUPOK 3TaguraH ruraHT monekynanapgHp. CycneHsus
3appayvanapu 6HNaH CylUInK Monekynanapu yprtacuja mMo.\MAT abTubopu 6unad
ey LaHpan apk yy

6- paem. BpoyH LapakaTu.

MeppeH Taxpubanapu MoneKynanapHMHr “a”“mn™atam xam
60pANTNHM NC60T 3TMBrMHa uonmagH, 6ankym 6up rpamm-moneKky-
na rasfaru monekynanap COHUHM ~“ucob6nab yuumtra "~aMm WMKOH
6epgH. Mabnymku, ?ap TomMounama a>;amHATra ara 6ynraH 6y
COH (6up rpamm-moneKkyna rasgaru mosnekynanap CoHu) ABO -
ragpo coHu peb atanagu. lNeppeH “ncobnapura Kypa, ABO-
ragpo COHW TaxMuHaH 6,5« 1023 ra TeHr 6ynm6 uywyum, 6y COH Wy
muugopHuw TeppeH TaxpubanapugaH wuarapu 60HWa ycynnap
6HNaH ToNWAraH KMAMaTura Xxypaa skuH kengu. KelimHuanuk, J1Bo-
ragpo coHu Tamomuna 6owua ¢u3nk metognap 6unaH KyH map-
Ta aHuunab kypwungu, wy 6unaH 6upra, ONMHraH HaTwuxanap
Xamuwa 6up-6upura xygpa AKuH 6ynn6 umkan. HaTumxanapHwWHT
Wy Tapua MOC Kenuwwu TOMUATaH COHHWHI TYTPUAWTUHU Kypca-
Tafn Ba MONeKynanapHWHr “auHuataH Kam MaBXyf 3KaHaurura
Wak-wy6”acus panun 6ynagu.
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ABOrafpo COHWHUWHI aHL, KHIMaTK (6,02296 + 0,0006)-1023 aup,
NeKWH KaTTa aHWKNMK Tanab uununmanguraH xucobnapga 6y COH

6,02 1023

fe6 onuHagwm.

ABOrafpo COHUHWHI Hauajap KaTTanuru ak(i-yihnmusra acno
curmangn. Connwtmpunb Kypuw nynun 6GHNaHrMHa Oy COH TYTPH-
CHAa MabflyMm TacaBByp "OCWUA LWUAULW  MYMKWH.

1 monb, abHM 18 r cyB 6yTyM ep lwapu t3acura 6up Tekuc
counnraH, pe6 dapas uyunawnuk. OfaHK Wyn 6GHNAH UWAMHTaH
Ancob ep 1O3aCUHUHI "ap KBajpaT CaHTUMETpUra yua CYyBHUHT
100000 ra Apw MoOnekyfiacu TYrpu KeluwnHW Kypcatagu.

ConuwTupuw y4dyyH fiHa 6up MUCON KenTupainnuk. bus 6upop
ycyn 6unaH 18 r cyBgarn “amma MOACKynanapra 6enru Kyinb
ynuavk, ge6 apas Kunannumk. 3HAM WY CYBHM [eHrusra Kyiuo,
YHUHT ep wapugarn 6yTyH cyB OunaH 6up Tekuc apanawnb
KeTryHuya KyTub TypcakK Ba, LWYHAAH KelAnH, [LEHTU3HUHT Wuc-
TanraH »>kokupgaH 6up cTakaH CyB 0116 Tekwwupcak, YHAaH
605 6enrunab KyiraH wmonekynanapHuHr 100 TayacuHu Tona-
M3,

X>ap uaHfail rasHuUHr 6up rpamm-monekyfnacu Hopman Lwa-
poutaa 22,4 n “aXXMHW 3rannaraHu ydyH, 1mn rasja Xyagau WyH-
fan wapomutga 2,7 < 10'° Ta monekyna 6ynagu. bBupop unanwgaru
rasHu 3Hr AXWKM Hacocnap WMKOH 6epaguraH fapaxapga (TaXxmu-
HaH YH MunnunapagaH 6up aTmocdeparaya) cuiipaknawTupraHu-
Mu3ga, SbHM amanuii  XKuxaTgaH «KaBOCH3» [e6 aTanagura
«OYyWANK» ~OCUN KUNraHumm3ga "am, 6Gapubup, Wy «BywnnL»-
HUHI 1 Ky6 caHTUMeTpuia ep wapuparu 3"amma ofamnap CoHupaaH
Kynpok monekynanap Konagu. LUy Kagap Kyn monekyna 1 cm3ra
CUTUWMWHWUHI Yy3WAAHOK MOJiekyna 6unaH aTtoMAapHUHT ynyaM-
napu roft KMyuk Oynuwun No3VMAUTUHU aHrnaw MyMmKuH. LLyHra
KapamacgaH, @usuknap Typau ycynnap 6unaH Mofekyna Ba
aTOMNapHUHI ynyamnapuHu ~“ncobna6 ym”aunap. bawapTtu mMone-
Kynanap Xyfga Kuuuk wapuanap feb dapas uUuAuHCca, YNapHUHT
AvaMeTpu 6UP CAHTUMETPHUHI 103 MUANUOHAAH 6Up ynywnapu
6unaH ynyaHuwy Mabaym 6ynau. MacanaH, KUCNOpPOJ MOJeKy-
NIACUHUWHT AguvameTpu TaxmumHaH 3,2-10 8 cm, BOfOpOL MOJeKyna-
CUHMHT pauameTpu 2,6- 10 cm~* Ba BOLOPOL aTOMWHWHI AuaMeTpu
bl0~8 cm ra TeHrgup.

ByHfa Kuumk muugopnapHu  Hgoganaw Y4yH, CaHTHMeTp-
HUHT 103 MUAIWOHAaH 6up 6ynarn (10~8 cm) HWM y3yHAUK 6upnu-
rm cugpatmga uabyn uumnuw xypa kynaii. By O6UPAWKHKM WBej
OU3nrn  AHICTpeM EpyrnumkK TYNUWHNAPUHWHT Y3YHAUTUHW ynyalw
YUYyH Taknaud atraH O6ynm6, Wy ONUMHWHI HOMM 6GUNaH aHTCT-

o

pem aeb atanagu. AHrctpem A 6unaH 6enrmnaHagu. ATOM Ba
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MOMeKynanapHUHI YM3nUL ynyamnapu, ogatha, 6up Heua aHrcTpem
6unaH wundoganaHagn.

Bup rpamm-monekynajaru MonekynanapHWHI COHU Ba, AeMak,
rpamMm-atomgary aTomiap COHM Mabnym 6ynca, wucTanraH ane-
MEHTHWHI rpammnap 6unaH udofanaHraH maccacuHum ”~mncobnab
ynuMWw  MyMKWH. MacanaH, BOAOPOAHWUWT TpPaMM-aTOMWHU ABO-
ragpo coHura 6yfncak, BOAOPOS aTOMWHWHI rpammaap 6unaH
npofanaHraH MaccaCMHU TomMamms.

=1,67-10-24 = 0,000 00O 00O COOOOOOCOOOO000167 .

Bowua atom Ba MO/EKynanapHUHr MacCacMHW “am rpamm-
nap 6wnaH wy Tapuda umdopganaw uuiiMH aMac. ConuwTupuw
YUYH, 3HT Ce3rup MukpoTaposmnapga 6u3 "~o3upru BauTha aHWK-
nail onaguraH OrMpAMKAarn 3Hr KUYUK apuHWUHE, Tapo3uga Kynu
6unaH 5 mr Mmogfa TOopTUATaHga, TaxMuHaH 3-HO-10 r 3KaHAUTUHK
aliTMG YTUWHUHT Yy3M  Kuos.

X>03uprn BaTaa aH MxTuépmpga aTtoM Ba MOJEKYynanapHUHT
thasofa uUain Tapuda XoWNaHUWMHK Ba ynap opacugarun macodaHu
aHMK Tonuwra, 6ab3aH 3ca alipuM MONEKYnanapHUHT CcypaTuHU
onuwra WMKoH 6epaguraH acbobnap 6op.
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ATOM-MONEKYNAp Mazapus Kapop TOHraHAaH KennH, XUMWUS-
bUA 3NeMeHTNap [LaBPWUIA KOWYMMUMHT Kawg 3TMAMILKA XUMUAJA.
)u>09Ta My~ MM Bokea 6yngu. lewman pyc onumm . W. MeH-
feneeBHUHr 1868 #unga kuaraH 6y Kawhuétn Xumusga SHIU
6up LaBp 0YAW Ba XMMWSHUHT PUBOXAAHWULW NyNUHW GUP Heya YH
namn  onguH  Kypcatmb  6epan. XuUMUABWIA  3NEMEHTNapPHUHT
L. WN. MeHpenees paspuil cucteMa wWwaknuga udopanad 6eprad
Ba [aBpWiA KOHYHra acocfiaHraH kKnaccuukauusicu XuMUSBUNA
31eMEHTNAPHUHT XOCCanapuvHU ypraHuWwga Ba MOAZA Ty3WMAMLIN
TYrpucupardH TablMMOTHH SHaja PUBOXNAHTMpULWIAA Xyf[a My-
Kum ponb yivagu. LLUYHWWT y4yH, atoM TY3WAULWWUHUHT "03uUpru
3aMOH HaszapuscWHW Kypub uymumwigaH OfAWH, 3NeMeHTnap Aas-
puiA cucTtemacu 6uNaH TaHULWIMOK J103UM.

217. 3nemMeHTNap KhaceM@UKaLUACUHUHT 6ownaHuwm. XuMns-
BUIA 3MeMEHTNapHUHI  X0CCanapuHu 6up-6upura conmwTUPuUG
Kypuw, OyHAaH aH4ya wuarapu, Wy 31eMeHTapHW WMKKUTa KaTTa
rpyvuara — meTannap Ba MeTannmacnap, SbHU MeTannoupgnapra
éynuwra onné Kenau*. dnemMeHTNapHU aHa WyHAaAW rpynnanap-
ra 6ynuw, 6upuHun HaBb6aTAa, OLAMIA MOAAaNapHUHI  CUPTUM,
hunsnii xoccanapugarn hapkka acocfiaHraH sgu.

MeTannap ysura Xxoc SATUPOK. 60NranaHysyaum Ba 4ysu-
nysyaum 6ynagu, ynapHu npokatnab nuctnap éku 4y3H6 cumnap
Talépnaw MyMKWH, MeTannap HCCULAMKNW Ba 3MEKTPHU AXLWU
yTKasagum. bapuya wmeTannap (cumobpaH 6owulanapu) opgatgaru
Temnepatypajga KaTTHK mogganapgHp.

MeTtannowupgnap tuopuga 6aém 3TuaraH xoecanapra ara
amac. MeTannoupgnapga meTannapra xoc AATUPOKAUK 6ynmali-
oW, ynap MypT, WCCUKIMKHU Ba 3MeKTPHU Xygha EMOH YyTKaszagu.

* MeTannonanap AeraH HOMHH MeTannmac XxapakTepujaru ogauii mogpa.
napHu 6enrunaw yuyH xumusara bepuenuyc (1808 imnga) kuputraH 3gu. LyHn
Tabkuanab YTHW Kepakku, 6y HOM TYrpu HOM 3mac, YyHKW MeTannouf ferad
Cy3, TOM MabHOCH 6unaH aiiTraHpa, MeTanara yxwaw fAemMakaup..
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MeTannongnapHuWHr Kynnapu ofatfardH wapoutja rasCUMOH
mMofpfanapaup.

AMMO 3N1eMeHTHM Wy rpynnanapgaH 6GupopTacura KupuTuw
YUYyH Kepak 6OynaguraH acocuit 6enrucu YHUHI XUMUSABWIA Xocca-
na&a, aliHuuca, ywa 371eMeHT OKCUANAPUHUHI XYCYCUATUAUP:
MeTannapnuHr oKCUanapu, aeocaH, acoc Xycycusatura, metannomng*
NapHWHI OKcuAnapu 3aca KUcnoTa XycycuaTura aragup.

AMMO paBwaH wudoganaHraH MeTaaMK &KW MeTannouannk
Xoccanap lHKOpHAA KypcaTuaraH WKKW rpynna BaKWINapUHUHT
Xammacupga xam O6ynaBepmaingn. “auumuyaTtga aca 6n3 6y xocca-
NapHUHT TUNUK MeTannapgaH TUNUK MeTannoujnapra CekuH-acTta
YTUWNHU KypaMu3. LLUYHUHT yuyyH, MeTannap rpynnacu 6unaH
MeTannomgnap rpynnacu opacura KecKuMH 4erapa Kyimb 6ynmaii-
an. Bupop 3aneMeHTHU MeTanniap rpynnacura éku meTannougnap
rpynnacura KuputraHuMmusga, 6m3 Oy 3nemMeHTha LWaHjaln xocca-
nap— MeTannuk ékun MeTannouanuk xoccanap Kyunupou umdoja-
NaHTaHAUTUHW Kauj Kuaub yTamus, Xonoc.

JneMeHTNapHUHT MeTannap Ba MeTannoujnapra OyauHWLWINK,
ac/MHW OoNraHAa, ynapHWHr gactnabku Ba 3HT ofAwii Knaccugu-
Kaumamu 3gH. AMMO BauT yTuwm 6unaH, byHgail knaccugpukayus
XUMWUKNAPHW KaHOoaTnaHTUpMai uyinau. dneMeHTNapHu XUMUSBUNA
XoccanapuHUHI 6up-6mpura yxwawnurura kapab, fHaga KWYUK-
poOK rpynnanapra 6ynuwra ypuHuwnap naigo 6yna 6ownaau,
NEKUH Wy 6unaH 6upra, TagKMKOTUNMIAPHUHT KYNUYUIUTW 3NIEMEHT-
NapHUHT XUMWABWIA Xoccanapu 6unaH ynapHUHT aToOM OTrUPAWK-
napu opacugarn 60rnaHWWHM TOMUW KaMAa aHa LWy MpuHuun
acocuja 3feMeHTNapHWM Knaccugpmkauua UWAWW  Kepak, feraH
thukpra kena 6ownagunap.

1829 iunpa [ebepeliHep 3NeMeHTNapHU XUMWUSIBUIA Xoccana-
pugary yxwawnnkka kKapa6 rpynnanapra 6ynuw TaxpuobacuHu
3bJIOH Uuungu. Y , xoccanapu XwutatmgaH 6up-6upura yxuwauw
3NeMEeHTNapHM yuyTa-yyTajaH rpynnanapra 6Oynuw MyMKWHAWTK-
HW Ba ynapfaH OGUPUHUHT aTOM OFMPAUTKU KOMTram WKKW 3NeMeHT
aTOM OTFMPAMKMAAPUHHHT ypTaya apupmMeTUK LuiAmMaTUra Taxmu-
HaH TEHr 3KAHAWTWHW TONAW, MacanaH:

nutwni 7 7-1-39
{Hatpwii 23 o~~= 23
1Kanwuii 39

Xnop 355

BEpom 80 35,5+126,5
Wog 126,5 2

[ebepeiiHep 6yHpail rpynnanapHn Tpu afja nap Aeb arta-
AW, Y, y3u TonraH MyHocabaTnap 3feMeHTNapHW cucTemanu pa-
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BULWIAA rpynnanapra 6ynuw yyyH acoc 6yna onafgu, geb yinagu.
Nmmo [ebepeiiHep yla BauTha MabAyMm 6ynraH anemeHTnapgan
(hayat TypTTarnHa Tpuaga axpatub onuwra mysadday 6yngu.

LyHra yxwaw 6up karop 6owka ypuHuWaap yctuga TyxTab
yTupmain, . . MeHpeneesfan 6eBocuTa WArapu yTraH TajKu-
KoTuunap TyrpucuparvHa cysnab yTamus.

HblonaHac 1863 iunga 3nemeHTNapHW ynap aTtom OrMphuK-
napuuuur optné 6opuw TapTubmpa KeTMma-KeT >KonnawTtupuo,
Kap uaHpaii anemeHTAaH Kuc°6naraHga CakKU3UHUYM 3MEMEHT
OMPUHUYN 3NEMEHTHUHI  XOCCanapuHu, My3MKajarum CakKW3MHuu
HOTara yxwau, MabayMm fapaxaja TakpopnawuHu tonau. Heton-
3HAC Oy KOHYHUSITHM «OKTaBanap UOHyuuM» p[eb atagnm Ba yHra
acocnaHn6 Typub ysura mabnym OynraH 6apuya 3anemMeHTNapHu
rpynnanapra (okTaBanapra) o6ynuwra ypuHub Kypaw.

HblON3HAC CUCTEMAcUMHUM ALKON KypcaTull YuyH, AacTnabku
yyTa OKTaBaHW Kentupuoé yTamus:

H Li Be B C N 0]
F Na Mg Al Si P S
Cl K Ca Cr Ti Mn Fe

HblonsHAC 3neMeHTNapHWM OKTaBafiapra Taucumnap 3KaH,y3-
6unapmMoHNIUK 6GunaH uw Kypa 6ownagu: 6ab3aH, 3nemeHTnap-
WWHT XKOWNapuHW anMawTmpub, ynapHu y3m yiinab uukaprad
cxemara CyHbuiA paBuwga MyBoUKnawTupam, 6abv3aH, 6up
YPUHIa UKKW 31eMeHTHU >XohnawTupan. HblON3HAC cucTemacuja
KynruHa kapama'“apwHnuknap 60p, NeKWH yHAA 3feMeHTnap-
Wwr atoMm Orupaurn opTub 6opuwin 6unaH Wy 3NeMEHTAAPHUHT
xoccanapu faspuii ysrapuwmn kalmfarn dukpnap Tyrpu  6aéH
3TUATaH.

LWyHAaH KeAnHryu imnu, avHu 1864 imnpa JSlotap MeliepHUHT
6up acapu maingoHra kengu. Meiep Yy3MHWHT Wy acapupga 6up
XajBan 6GepAuku, 6y XajaBanja BaNeHTAMKNapura kKap3b ONTH-
efa rpynnara 6ynuHraH 6ab3nM XUMWUSABUIA 3nemeHTnap 6op agu.
Meitep kaP uaiicm rpynnaga KeTMa-KeT KenaguraH 3nemeHTnap-
HUHI aTOM OFMpAMKAapW opacuparu anumpma ysrapmac Mabaym
KaTTanMKKa ara aKaHNUrMHW Tabkuanab, y3 acapuHu: «ATOM Orup-
NUKNAPHUHT COH 6unaH wudoganaHraH kKuiMatnapuga UOHYHUAT
6opnurura wyb™a 6ynuImnm MyMKUH amac» fgeraH umbopanap 6unad
Tyrannagun. AmMmo Meilep 6y LOHYWMATHWHI XapakTepu Ba a’a-
MUATUMN UPOAANOBUYM AHUKPOK Xynocanap 4YuHapa OfnMagwu.

[LebepeliHep, HblonaHac, Meliep Ba XWMUABMIA 3nemeHTNap-
HW cucTemara cofauw coxacupa MeHpgeneesfanm wuarapu yTrau
fowka TaguMkKoTyMnap Top 6Up KnaccuUKaLMOH MalucajnapHu-
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rMHa Kysga TyTu6, aipum 3feMeHTAapHW YNapHUHT XUMUABWIA
XuhatgaH  yxwawnumknapuw acocupa rpynnanapra  6ynuwpad
Hapura ytmagunap. Ly 6unaH 6upra, ynap kaP uaiicm anemeHT-
HW MyTnauo axpaTunraH konfa> abHM 6owWwKa 3nemMeHTnap 6u-
NaH >4 KaHpan 6ornaHuwga 6ynmaraH kKonga onmb kKaPalH-
nap.

28. O. W. /MeHpeneeBHUHr AaBpuii KOHYHW. MeHpaenees, y3u-
JaH warapu yTraH TaAKWMKOTYMNAPHUHI akcuya, 6apya Xumusa-
BWIA 3feMeHTNap ypTacuaa ynapHu 6up OYTYH KuAnb 6Gupnawtu-
paguraH kowYwunii 60rnaHuWw  MaBXypa  Oynuwmn  Kepakaurura
KaTTUK wuwoHraH 3gu. . W. MeHpeneeB 3femeHTnap cucTtema-
TUKacura wy 31eMeHTAapPHUHT aTOM OFWUPAUTW, SAbHU ATOMHWHT
HUCOMIA MaccaCMHM XapakTepnalguraH MUKLOP acoc Kunué onu-
HUWIM Kepak, feraH Xxynocara Kengu.

«...Tabnat kogucanapu TyrpucmugarH 6apya aHUK MabAyMOT-
napHuWHr mawbHocura KaParaHp>— geraH sgm  MeHgenees,—
MOAAAHWHT Maccacu YHWHT LWyHAAN XoccacuAuMpKW, MOLLAHWUHT
KonraH 6Gapuya xoccanapu aHa Wy xoccara 6ofauy 6ynuMwn Ke-
pak... LUyHWHTr yuyH, 6ornaHuwnap, 6uMp TOMOHAAH, 3/EMEHT-
NapHUHI Xoccanapu 6unaH yxwawnmknapu, UKKMHYM TOMOHAAH,
YNapHUHI atoM OrMpauMkKnapu opacHpa 6ynagu, felinw Kakuuatra
3HI SIKWH Ba Tabuminpokgmp»*.

[Oapkakunkat, MeHfenees 6apuya 3feMeHTnapHW atoMm on:p-
NUKNAPUHWHT OpTWG 6GOpHW TapTubmuaa >XohnawTupuoé, XumMus-
BUIA XXM/aThaH yXxlal 3feMeHTNap MyalisH WHTepBannapjga yu-
pawuHU Ba, WyHAAl UWMAHG, MabAyM 6UpP XOCCaNapHUHI Yy3u
3nemMeHTNap KaTtopuja fJaBpuii cypaTha, AbHM  6uUp  Heya ane-
MeHTAaH KelWWH TaKpopiaHWWWHWU Halikagn.

By aXoinb KOHYHWMAT faBpuUin KOHYHQOa ¥3 udogacuHu
TOMAu, AaBpuil kowYwwu MeHAeneeB Kyihupgarunya Tabpudnagn:

OpAauii >XKUCMNAPHUHT  Xoccanapu, LWYHUHTAEK, 3neMeHTap
GUpMKManapuHWHI WAk Ba Xxoccanapu 3/7eMeHT/Nap aToMm
OTMPANKNAPUHWUHT KaTTa-KW4MKAurura faepuii cypaTpga 6or-

amuaunp.

0. V. MeHaeneeB TonraH KOHYHUAT 6unaH TaHULIMOK Y4YH,
pactnabky 20 Ta 3aneMeHTHW aToM orupnuru optm6 6opagurad
TapTubaa €3mb uYumkKamus.

)ap K3ACW 31eMeHT CMMBONM OCTWTa LY 31EeMEHTHUHT KUC/o-
pof 6mnaH KOCWN KWAraH Ba 3HM HOKOPW BaneHTAMInra myBo(UK
KenaguraH OUPUKMacCUHUUT GopMynacuHu &E3mb Kyamus:

* 0. N. MenpeneeB. OcHOBbl -xumuu, [ocxmmusgat, 11 Tom, 1947,
80- GeT.

.Orbita.Uz"
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By uaTtopfa dauat KanHWjarHHa aTtoM OTUP/AWKHUHT 0pTUO
6opuw TapTubura puos LMAMHMAraH: Kanuii aproHjaH onguHia
TYPULIH Kepak 34W, /ICKUH Yy aproHaaH KeWunHra uyiunraH. by
X0 aTtoM TY3WMLWUUWUHT ~03Upru 3amoM Mnasapuscuja 6atamom
TacAMUNaHTaHNUTUHN  KelnHpoy, 60pub Kypamus.

Bopopog 6unaH reanitHu “o3mpya uongupa typu6, 6owua ane-
MeuWTnapwwr xoccanapu uaHfain TapTubaa y3rapullinHH Kypuo
YnKamms.

NnTnini— 6up BaneHTNN MeTann, CyBHU Tapkubuii kucmnapra
wuafaTaM cypatga axpatub, Kyunum uMWkop  ~ocua  uunagu.
Nuntniigasa kelivH 6epunnuii Kenagu, y ~am MeTann, amMMO WKKU
HaNeHTNN, CyBHWM TapkKubuil uucmnapra ogatharH TemnepaTypaja
Xyfa cycT axpartagu. bepunnuiipaH keiimH 6op Typagu, 6o0p
MeTannouannMK xoccanapu Kydcus wudofanaHraH yy BaneHTIu
3nemMeHT 6ynub, Wy 6unaH GHpra, metannra xoc 6ab3nm XycycuaT-
NnapHW xam HamoéH uunagu. 1\atopga 6opfaH KeWnH yrnepoj
Kenagu; y TypT BaleHTAu meTannouaaup. CyHrpa uyiumparu sne-
MEHT/ap Kefafgu: as3oT — MeTa/IoNJAnNK Xoccalapy aHuya pas-
WwaH wudopanaHraH 3neMeHT 6ynmb, y Y3UHUHT  HOLOPU OKCUAK
KarO6 pa 6ew BaneHTAUAMP; KUCNOPOL — TUMUK  MeTannous,
NU™oAT, eTTUHYM 3NeMeHT pTop— MeTannouanap wuymMga 3Hr ak-
TWBWU, YHWHI Kucnopog 6wunaH ~ocun uuaraH 6upumkmanapu sumu
BalTnapraya HoOMabayM 3iu.

lOuopuga aTub yTuaraH eTTHTA 31eMeHT XOCcanapuHUHT
Kucuavya 0630pupaH KypamH3KW, NHTUIifa paBliaH udojanaHraH
MeTanaMK xoccanap 6up 3neMeHTAAH MWKKUHYMCUTra yTuw 6GHNaH
CeKWH-acTa 3audpnawnbd, MeTannoMgnuK xoccanap Ky4aiumo
6opagwn, 6y mMeTannongnuMk xoccanap GpTopAa SHr HOKOPKU Aapaxa-
ra etagH. Ly 6unaH 6upra, aTom OrupnHknapu opTtu6 6opraH
capu 3neMeHTNapHUHT Kucnopofra HucbataH BaneHTAUTW NiH-
Tuiiga 6mMpgaH 6o0wnab, yHAaH KelnHrm “ap uaiicm 3neMeHTAa
MyHTa3am cypatga 6utta opTtub 6opagw.

Arap 3nemeHTNnap XoccanapUHWHI y3rapuwun XxXyaau Ly Tap-
THOAa faHOM 3Tanepca 3aM, PTophaH KeilwH, mMeTaniouanmMK Xoc-
canapu snafga KyudnHpoyu udofanaHraH 31eMeHT TYpHLWMK Kepak
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3gM. "akuuatga 3ca (pTOpAaH KeWWHIM 31eMeHT — HeoH 6olw’a
anemMeHTnap 6unaH 6uMpuKManguraH, MeTanIMK XocCcanapHU X,am,
MeTannonaanMK xoccanapHu >‘am UWaMOEH KHAMalgnran wHepT
rasaup.

HeoHpaH KelunH, nuTwiira yxwaw 6up BaneHTAW MeTann —
HaTpuil kenagu. HaTpuil kenHwwu 6unaH 6u3, 3nemeHTNap xocca-
NapUHUHT y3rapu6 6opuw TapTubupa yTraH NYyNUMU3HUHT 6OLI-
naHram xovura siHa “alTraHgek 6ynamus. Jap”a”“nuat, HaTpuii-
JaH KeiinH, Gepunnwii aHanorum 6ynraH MarHuii Kenagu; yHpau
KeWNH antoMUHWIA TypagwW, antOMUHWIA, rapyH 6op kKabH meTanno-
ng 6ynmai, 6ankm Metann 6ynca “am, amMmo y, 6ab3uM MeTanno-
WANWK XOccanapHu MaMoéH umnaguraH yy BaneHTIN 3NeMeHTAUp.
NnwoMuHUngaH KelvH, Kyn >Xu™aTgaH yraepogra yxuwaw TypT
BafleHTAN MeTannoug O6ynraH KpemMHWin, YyHAauW KeWlnH, XUMUsa-
BWA Xoccanapu >XuaTugaH asoTra yxwaw 6ew BaneHTAun ¢oc-
(hop, CyHrpa MeTannougnumkK xoccanapu Kyudnum udoganaHraH ane-
MeHT— ONTUHTYTYPT, ONTUHTYTYpPTAaH KeluH, ¢TOopHM .\am Y3
nuynra onaguraH ranoreHnap rpynnacura KMpyBuM Ba >XKyfAa akTuB
meTannoug 6ynraH xnop Ba, HUANOSAT, fHa HHEPT ra3 — aprod
Kenagu.

Arap uonram 6apya 3nemeHTnap XocCcanapuHUHI Y3rapuiliuvHu
Ky3faH Keumpub uYuMKcak, YNapHWHr .“am, yMyMaH O0fraHga,
OUPUHUYM YyH ONTUTaA 3NIeMeHTAarn Kabu 3KaHAUTMHU Kypamus
(Bojopos 6unaH renuit 6yHra Kupmamgu): aproHgaH KeunuH,
rma 6up BaneHTAM WWKOPWUIA MeTann — Kanuid, YHAAH KeinH,
MarHuiira yxwatwl WKKWA BalieHTIN MeTann — KanbLuii Kenagu Ba
X0Kas3o0.

WyHgait ~nnnb, XMMWUSIBUIA 3nemMeHTNap aToOM OrMpAUKIapu-
HUHT 0pTM6 60opuMlIM GUNaH WYy 3neMeHTNap XoccanapUHUHT y3-
rapuwm 6up WyHanUMWHWUHT y3uaa Y3NyKCU3 [aBOM 3TaBepmai,
6ankun paBpuii xapakTepra aragup. Mabniym COHAaru 3nemMeHT-
nappaH KeluH, ryé opuara, gactnabkm wmyytara “aiéTuw 103
6epagu; WYyHAAH KelnH, MabnyMm papaxaga, OyHAaH ONAUHIU
3NIeMeHTNapHUHI .xoccanapu Xyaau yuwa Ttaptubpa, ammo cudart
XHMaTugaH dapy uunraH .“onga TakpopnaHagH.

29. JdnemMeHTNnap AaBpuii cuctemMacu. OneMeHTAaplwwr wy ane-
MeHTNnap xoccanapu M34MNNuK 6unaH ysrapub 6opaguraH b aTopH*
HW, mMacanaH, NUTUIAAAH TO HeOHrava &ku HaTpuiifaH TO aproHra-
Ya 6ynraH cakku3 anemeHTAaH mbopat “atopHu A. V. MeHpenees
paBp pe6 atagu. Arap 6mM3 6y MKKM faBpHM 6up-6upura octura,
ANTUIA Tarmja HaTpuil, HeOH Tarufja aproH TypaguraH TapTubpa
€316 uuucak, 3NeMeHTNap KyWHAarnya xonnawagu:

Li Be B C N O F Ne
Na Mg AL Si P S CI Ar

JehUQrbita
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Haspnap! Katopnap
|

58. Ce

Llepwii
140,12

90. Th
Topuii
232,038

VI

Vil

Vi

Mpaseognm
140,907

91. Pa
MpoTakTn-
HWiA 2311

1 H
Bogopoga
1,00797
3. Li
JinTtunii
6,939
Il. Na
Hatpwii
22,9898
19. K
Kanuii
39,102

29. Cu
MHe
63,54

37. Kb
Py6uanii
85,47

47. Ag

Kymywi
107,870

55. Cs
Lle3nii
132,905

79. An

Ontun
196,967

87. Fr
DdpaHuuii

12231

R

60. Nd
Heogum
144,24

92. U
YpaH
288,03

606.

A. . MEHAEJIEEB 3JIEMEN

OnemeHTNnap

1 1 m 1 v
4. Be 5 B 6. C
Cepunnuii Bop Yrnepog
9,0122 10,811 12,01115
12. Mg 13. A1 14. Si
MarHum ANIOMUHNT KpemHuia
24,312 26,9815 28,086
20. Ca 21. Sc 22. Ti
Kanbuuii CkaHguii TutaH
40,08 44,956 47,90
30. Zn 31. Ga 32. Ge
Pyx Fannnii epmaHwii
65,37 69,72 72,59
38. Sr 39. Y 40. 2~
CTpoHuui NtTpunii LIMpKoHuiA
87,62 88,905 91,22
48. Cd 49. In 50. Sn
Kagmuii Mwuguii Kanali
112,40 114,82 118,69
56. Ba 57. La* 72. Hf
Bapuii NaHTaH aHwniA
137,34 138,91 178,49
80. Hg 81. T1 82. Pb
Cumob Tannui Kypmwuns
200,59 204,37 207,19
88. Ka 89. Ac**
Pagwuii AKTUHWIA (Th)
|1226] 1227]
Ty3 UOC U ~HNyBuM
RO RA | KO,
Bopgopoagnu ras
RH,.
61. 'm 62. Sm 63. EW 64. Gd
MpomeTwia Camapwii Esponuii  agonmHuii
147 150,35 151,96 157,25
** JIKTH
93. Np 94. Pun 95. AT 96. Cm
HenTyHwuii MnyToHnin  Amepuunii Kropwuii
[237] [242] 1243] 12471
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NAP JABPUN CYICTEMACU

rpynnacu
\Y% Vi VII VI
7. N 8. O 9. F
AsoT Kucnopog dTOp
14,0067 15,9994 18,9984
15. P 16. S 17. C!
®dochop ONTUHryrypTt Xnop
30,9738 32,064 35,453
23. V 24. Cr 25. Mn 26. Fe 27. Co
BaHaguii Xpom MapraHeL, Temup KobanbT
50,942 51,996 54,9380 55,847 58,9332
33. As 34. Se 35. Br
MbILbAK CerneH Bpom
74,9216 78,96 79,909
41. Nb 42. Mo 43. Tc 44, Hn 45. Rh
Hwnobwit MonnbaeH TexHeuni PyTeHnin  Popguii
92,906 95,94 99 101,07 102,905
51. Sb 52. Tc 53. 1
Cypbma Tennyp Mop
121,75 127,60 126,9044
73. Ta 4. W 75. Re 76. Os 77. ir
TaHTan Bonbthpam PeHwii Ocmuin - UNpwnanii
180,948 183,85 186,2 190,2 192,2
83. Bi 84. Po 85. At
BucmyT MonoHwia AcTtaTt
208,989 [2101 210
(Pa) (V)
uopunokcugnap
RA | Rro3 | ro, RO,
CUMOH O6UpUKManap
RH, | RH2 | RH
Hugnap
65. Tb 66. Dy 67. Ho 68. Er 69. Tun
Tepbuii Oucnposuii  TonbMuia 3p6wuii Tynuii
158,924 162,50 164,930 167,26 268,931
UApgnap
97. Bk 98. Cf 99. E 100. Mw 101. Md
Bepkennii  KannugopHuiti - QiHLWITERH- Depmnii MeHpgene-
|247] 1249] Huit |254] |253] eBuil [256]

28. Ni
Hukenb
58,71

46. Pd

Nannaguii

106,4

78. Pt
MnatnHa
195,09

70. Yb
NTTepbww |
173,01

102. No
Hobenwii
1256

95

o

2. He
Cenwnii
4,0026
10. Ne
HeoH
20,183
18. Ar
AproH
39,948

30. Kr
KpunToH
83,80

54. Xe
KceHoH
131,30

86. Rn
PapgoH
[222]

71. Ln
JtoTeymii
174,97

103. Lr
Jlovpeiicur’
2571



n! 6omn

dneMeHTNap aHa LWYyHAAW >KonawTupunraHfa, xoccanapu
6up-6upura yxwaw Ba 6uMp XWn BaneHTAMKKA 3ra 6ynraH ane-
MEHTNap, macanaH, NUTWIA 6unaH HaTpuii, Gepunnnin 6unaH mar-
HUA Ba Wy kabwm 6Gowuwa 3nemMeHTNap BepTuKan “aTopnapra
Tywagu.

MeHgenees 6apya anemMeHTNapHuW paspnapra 6yngum Ba Xoc-
canapum 06up-6bupuHMKMra yxwaraH \ampga 3"ocun  uunaguraH
6upnkmanapn 6up Tunga OynraH 3nemMeHTNapHU OUP-GUPUHUHT
ocTura TywaguraH Kkunub, 6y faBpnapHu OUPUUUHT TarHra Hk-
KWHYUCUHU KOoWnmawrupuw MWynu 6unaH 3neMeHTNap >XafBaluHu
Ty3aun; MeHgeneeB 0y >XafBalHW 3/ICMEHTNAPHUHT TPy -
na Ba LaTopnapra 6ynuuraH gasBpuin cucrtem a-
cun ne6 atagu. by >xagsan ”"03uMpru 3aMOH KypuHuwuaa, MeH-
feneeBfaH KeliMH Kawdg 3TUAraH 3nemeHTnap 6unaH TyngupHn-
raH “onga 94-95- 6eTnapfga KypcaTtunraH. Y, yHTa ropusoHTan
Ba Tyefu3Ta BepTuKan uatopjaH, AbHM 9 Ta rpynnaja H ubo-
p.at 6ynn6, 6y rpynnanapga 6wup-6bupura yxwaw 3eMeHTNap
O6Up-6MpNM  oCcTUra >KOWNaWTUPUITAH.

LacTtna6, ropusoHTan uaTopnapra 3brunbop  GepalinHk.
BupuHum uaTtopfa akaT WKKW 3nemMeHT 60p — ~aTOPHUHI 60WK-
fa BOAOPOJ Ba KaTOPHWUMT oxupuga renvin Typagu. AHa Wy WKKU
YyekKKajarH afneMeHT GMPUHUM JaBpPHU TalKWa 3Tagun, 6y faBpHUUT
ypTajarH ab30/lapuHMKAr 3"ammacu ryé iyuonmb LonraHAek Tylo-
nagn. VIKkuHum Natopnap 613 touopuaa Kypub yTraH anemeHTnap-
faH nbopaTt 6ynn6, 3%ap Kalicucmpga cakkusTagaH 3nemMeHT Gynrad
WKKWTA [aBpHW Tawkun uunagn. by WKKW AaBpPHUHT “ap 6upu
3"aMm MWKOpWUiA mMeTann 6unaH 6ownaHnMb6, WHEpPT ras 6unaH Ta-
mMoMnaHagu. by yvana fpaBp Kuuyuk pfaBpnap peb ata-
nagu.

TypTMHYM iMaiop 3"amM MWKOpWA MeTann — Kanuii 6unaH 6oLw-
nanagun. LWyHaaH OnguMHIM WMKKW “aTopda 3neMeHTnap xoccana-
PUHWHI y3rapraHnurura kaPa6, 6y ”“aTtopga 3"am 3nemeHTnap-
HUHI X0cCcanapu XygAu ywaHjaln u3umnauk 6unaH ysrapagw,
KaTOPHUHI eTTUHYM 3/IEMEHTU SAHa ranoreH, CakKM3MH4YMcKU  3ca
WHepT ra3 6ynaaum, Ae6 KyTuUW MYMKWH 3au. AMMO OyHpain 6yn-
maign. ETTMHYM ypuHAa ranoreH ypHuga raforeHnapra >yga
KaM yxwanhguraH MmapraHey Typagu. MapraHey opanuMkK Xapak-
Tepgarun metann 6ynm6, acocnum Ba KUCNOTanu OKCUANAp XOCWUN
KHnagu, 6y okcupnapgaH 3sHr touopucn Mn2D 7 Xxa0p OKCUAM
CIrOr ra yxwangn. Xyaam wy uatopga MapraHeugaH KeauH yud-
Ta 3NleMeHT — TeMup, KobanbT Ba HWKeNb Typaau, By afnemeHTnap
6up-6upmura muxoHrga yxwab, uHepT rasfapra MyTnauo yxuwa-
Maiigm Ba (hakaT WYyHAaH KelnHru, 6ewMHYM Katop MUC GHANaH
6ownaHnMb6, HLOAT MHepT ra3 — KpUNTOH OunaH TamomnaHagwm.
ONTWHYM KATOpP fHA MWWKOPWIA MeTann — pybuaunii 6munaH 6o0Lw-
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nanagn Ba \okaszo LUyHaain “~nnnb, aproHgaH KelWnH 3NeMeHT-
nap XoccanapUHWHI TaKpOpAaHWULIW, WKKWHYM Ba YYMHYU Karop-
napparumra yxwab, cakkH3 3nemMenTpaH KelWnH amac, 6ankm da-
KaT 18 asnemenThaH KeliMHWHa 6ownaHagu. By yH cakkm3 ane-
MeHT KaTTa faBp pfeb artanaguraH Ba WKKWM "atopgaH un60-
paT paBpHU ,\ocun  Kunagu.

YHAan KeWWHIM WKKUW KaTop— ONTUHUYM Ba eTTMHYM LaTop-
nap ,\am 6uTTa KaTTa AaBpHM Tawkwun kunagu. by pasp wulluo-
puii meTann — pyéuauii 6unaH 6ownaHnG, WHePT ra3 — KCEHOH
6unaH TamomnaHagu.

CaKKM3nH4YM uaTtop sHaja Mypakkabpok ”“atopaup. by eppaa
naHTaHAaH KeillMH, cuiipak-ep metTannap u 6owkava ant-
raHfa, naHtaHupgnap* peb atanaguraH yH TypTTa 3/eMeHT
Kenagu, 6y 3nemMeHTnap XyjAa KaM MHKAOpAa yupaigun Ba naH-
TaHra, WYHWHrAeK, 6up-bupura HMXoATAa yXwaw 6ynagu. Ynap
aTOMNAaPUHUHT TY3UAUWHAATW Yy3nUra XOC XYCYCUHTNapgaH Kenué
ynmKaguraH ada WwyHgalh yxwawnuk Tydainu (48- naparpadra
KapanCcuH), XO03Hp NlaHTaHWANap yMyMUI >ajBanfaH TallKapu-
ra XohnawTupunmb, naHTaH TypraH KaTakka Y/JapHUHI cUCTCMa-
paryv ypwrtwa 6enrmnab uyinnagH**.

KceHOHAaH KeWWMH KenaguraH unepT ras — pajoH TYUKWU3WHYU
LaTOPHWUHT OXHpuAa 6YNraHAUry yY4dyH, CakKu3uHuu ~atop 6Gunad
TYK M3UNYN KaTop XaM YTTU3 UKKW 31eMEHTHW y3 muyura onagu-
raH 6uTTa KaTTa [aBpHWM TalKua "~unagu.

KaTtTa paspnapja 3neMeHTAapHUHI “ammMa Xxoccanapu "am
MKKWUHYM Ba YYMHuYM faBpnapgaru kabu usy'wnnmk 6unaH ysrapa-
Bepmaiign. KatTa gaBpnapga anemMeHTnap XoccanapuHUHI faBpuii
cypaTha ysrapuwuy "ap KalieH gasp uvumpa X;aMm Kysatunagu. Ma-
canaH, 6up 3anemenTAaH MKKWHYM 3MIEMEHTra yTullja 3/eMeHTnap
BafeHTNNIN facTaBBan 6up Tekmucha opTajun, CyHrpa faBpHUHT yp-
TacHra KenraHga makcumymra etnb, 6kpgaHura kamainnb ketagwm,
WYHAAH KeNnH aHa opTa 60pub, AaBPHUHI OXMpura KenraHvga etT-
Tura etagu. AHa Wy MyHocabaT 6unaH kaTTa faBpnapHWHT "ap
6upn kKM uucmra (MKKM uatopra) 6ynuHraH, 6y uatopnap ryé
MyCTakun [aBpflapHyW X,0CUN KUNagw.

YHUHUYN KaTopAa YH eTTuTa 31eMeHT 60p, 6y 3fNeMeHTNapHUHT
OUPUHYMCK Ba OXMPIU YH OUTTACU AKHHAaruna CyHbuUiA Wyn 6u-
NaH ~ocun uMAnMHraH. OXHPru yH 6Mp 3NeMeHT, WYHUHI4eK, ynap-

* Ynap 6ab3aH naHTaHouanap fe6 >av atanagu.

** MeHpeneeBWWr factnabky >afBanufja Uepuil Ba TaHTan opacyTa
aneMeHTnap KylwnmaraH KaTtTa opaauK UonraH 3gu, 6y opanMk CaKKu3MH4YW
HaToOpHAHT OXUPWUHU, TYLULMU3HWYM LATOPHUHT .~aMMacUHW Ba YHWHUM LaTOPUMUHT
60TUKW TalKWA 3Tap 3aW; WYyHAaH LHAWG, XamM3CH 6ynub yH UKKMTa uaTop
6op agu. Xo3Hpru BauTAa, NaHTaHUANAPHUHT ~ammacu 6up rpyunara Kuputuam-
Wy MyHocabaTu. 6unaH, rkagsag auart yHTa iNarop 6HNaH TyrannaHagu.

7 M. 1. TnuHka
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faH ONAWH KenaguraH ypaH, NPOTakTUHWI Ba TOPUA 3NEMEHT-
napu aTOMAApUHUHI TY3UAUWIKW KXU™aTUfaH aKTUHWIATA Xyja
yXWahkan, LWYHWHT y4yyH Oy 3neMeHTNap akKTuHugnap pgebé
atanagu Ba, XyAAW naHTaHupnap kabu, ymMymuin >xapgBanpgad
Tanuwapura >xonnawTupunagu.

WyHaalh ~mnnb, XaaBalUWHT yHTA TOPW3OHTan "aTopu yuTa
KWYMK [aBpHW, yyTa KaTTa [aBpHM Ba 6uUTTa TyrannaHmarad
JaBpHU \ocHA uunagu. bupuHum paBp Bogopofn 6unaH, LOAraH-
napn vwkopuii meTannapgaH 6upn 6HnaH 6ownaHagmn. )Map thafi-
CM [paBp WHepT ra3 6unaH TamoMaaHajgu.

XapBanuuHr BepTMKan uatopnapuga, SAbHH rpyunanapuja
y3 Xoccanapu xwutatgaH 6up-6upura yxuwatl 3feMeHTnap >XOoW-
nawran. LWyHWHr y4yyH, “ap uaiicm BepTMKan rpynna 31eMeHT-
NapHWHT ryé Tabuuii omnacuHuM ~ocun umnagu. byHpain rpynna-
NapHWHT COHM XafBanja “ammacu 6ynu6 Tty umstagup. pyn-
nanapHUHr HOMepW >XaABanWMWHI toUopUcMia pum pasamu 6unaH
KypcaTmb uylhnnrad. >XXagBanuuHr nactuga “ap talicm rpynna
YUYYH Xxoc 6ynraH Ty3 “~ocun \MAyBYM HOLOPWM OKCUANAPHUHI TWN-
napu KypcaTtuaraH.

BupuHun rpynnaga R:O Ttunmparn okcupgnap ~ocun LWUIyBYU
3NeMeHTNap, WKKMHYM rpynnaga RO Tunugarn, yuymHum rpynna-
fa R20 3 Tunuparn okcugnap ~OCUN KUNYBYM 3NeMeHTnap Typa-
an Ba "okaso. LWyHpali uwnmb, “ap uaicu rpynna 3neMeHTnapu-
HUHT Kucnopod 6unaH “ocun  uuaram 6Gupukmanapugaruv  3Hr
IOKOp W BaneHTAUrM, 6Up Heya 3MeMeHT  WUCTUCHO "MAWHraHfAa,
rpynna Homepura Tyrpu Kenagwu.

ONeMeHTHUHT BOJOpPOAra HucbaTaH BaneHTIUrM ”~aMm rpynna-
HW XapakTepnaih onagu. BUpUHUYM Ba y4MHUM rpynnanapgaru ane-
MEHTNap Hyuyn peapnu metannap 6ynu6, 6y anemeHTnap BOJAO-
pog 6unaH ékn 6MpUKMa "~ocun KHAMaWawn, éxyn wyHpan 6upuk-
mManap “ocun “mnaguku, 6y 6Gupukmanap cyBga axpanuoé
KeTaguraH thattu™ mMoppanapfaH ubopat  6ynagu. TypTuHum,
6ellMHYM, ONTUHYM Ba eTTUHYM rpynnanapgaru metannougnap
3aca Bogopog 6unaH 6MpuKM6, y3ura Xoc ra3cMmMOoH BUPUKMa-
nap >“ocun Kunagu, 6y 6uUpUKManapHUHI Tunaapu ~am xapjsan-
HWHF Tarmura &3m6 uyihunraH. Kypamusku, MeTannougnapHuHr
Kucnopogra HucbataH BaneHTAUrM gommo opTub 6GopraHm ~on-
fa, BogopoAara HucbaTaH BajeHTAUTU TYPTUHYM rpynnaga TypT-
ra TeHr 6ynub, yHAaH KeWuHru rpynnanapra yTuaraHga, akCuH-
Yya, Kamaimb 6opagu, wy 6unaH 6upra, MKKana BaNEHTAUKHUHT
(kmcnopoara HucbataH BaneHTAMK 6unaH BoAOpoOAra HucbartaH
BaNEHT/NIMKHUHT) AUrMHAUCK "ap "alicm rpynnaja cakKu3ra TeHr-
nuruda uonagn. by "on uMkKana BafeHTAMKNAapgaH 6upu Mabiym
6ynca, MKKANYHCUHM Tonuwra WMKOH 6epagu. MacanaH, asoT-
HUHT bofjopoara HucbataH BaneHTaMrn (NH3pa) yura TeHr 3KaH-
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NUTMHW Hasapfa ryTub, a3oTHWHI KWcnopoara HucbaTaH 3Hr
to"opn BaneHTAUrn bewra TeHr (8—3=5) 3KaHAUTMHM Tona-
MWU3.

Bup rpynnaHuHr ysura KupaguraH 3fieMeHTNnapHuW 6up-6upura
connuwTnpnb Kypmb, TypTMHYM TOPU3OHTan "aTtoppaH 6ownab,
Xap “aiicu anemeHT Y3UHWHI GeBoCMTa ocTuia éku yctuaa Typrad
anemenTra amac, 6anku yHpaH 6up KaTtak Hapupa TypraH ane-
MEHTra Kynpo” yXwawnanurnim nak’aw "~miltnH 3amac. MacanaH,
eTTUHYM rpynnajga 6pom yuwa rpynnajarm xnop €ku NofHuHr 6Ge-
BOCUTA A”MHMAa Typmaigu, 6anknm ynapHuUHr “ap 6upum 6unad
6poM ypTacura sHa 6uTTafjaH 3neMeHT >xolnawraH 6ynagu; on-
TUHYN rpynnaga TypraH yxwalw 31emMeHTnap — CefeH Ba Tennyp
ypracuga monubaeH 3aneMeHTU Typaau; MOMAUOAEH 3/EeMEeHTM ce-
neH “~ampja Tennypra yHuYa yxwamaingu; 6upuHYM  rpynnara
XOMnawraH Kanuié onNrMH4YM "atoppa TypraH pyéuauiira Kynpok
yXlWaihgn; ammo Y3MHWHI 6eBOCMTa OCTUAA >KOMnawraH mucra
yHYa yxwamaingm Ba ”0Kaso.

ByHWHT cababu wyHAaknW, TypTuHYM ~atopgaH 6ownab, ”“ap
Kalncucym MKKM uatoppaH — Xy@T Ba toi® “aTopnapgaH mbopaT Ba
OUPUHWHT yCTUTa UKKUHYMUCK XOoWnawraH kaTta gaspnap Kenagu.
LLUYHUHr yuyH, “ap talicm rpynnara AaBpHWHT OWPUHYM ApmMuUAaH
(OKy®T “atoppaH) O6uTTa 3NeMeHT Ba WKKMHYM sipMupaH (TOK
NatoppaH) 6uTTa 3nemMeHT  Kupaau. [aspga  3NeMeHTNapHUHT
MeTaN/InK Xoccanapu YangaH YHrra TOMOH 3audnawm6 6opraH-
AUrngaH, XyqQTt ~aTtop aneMmeHTnapuja meTanink xoccanap, ymy-
MaH onraHpga, To™ “atop anemeHTnapuparura KaparaHfga Kyunu-
po™ udoganaHraHnurun TywyHapnugup. K,atopnap opacujaru wy
thap™Hu Tabkupnab ytuw ma’‘cagmpa, KatTta faBpnapHUHT Xy®(T
uatopnapuparu anemeHTnap >apsanga 6up 03 yvanra, Touy i%a-
Topnapgaru anemMeHTnap aca 6up 03 yHrra cypub ésun-
raH.

WyHpain knnnb, faspuil cUCTEMaMUHI CaKKU3MHYM Ba HONUH-
un rpynnanapuganm 6ow”™a >ap Kacu rpynnacuHu, TYpTUHYU
KaTopfaH 6ownab, MKKW rpynnavara: KaTtTa faBpnapHUHT XydT
KaTopnapu aneMeHTnapugaH mbéopaTt «Ky®T» rpynnayara Ba to”
NaToOpNapHUHT  3feMeHTnapugaH wubopat «To™»  rpynnavara
6ynmw MymkuH O. WN. MeHpgeneeB TWUNUK 3NneMeHTNnap
fpeb aTaraH WKKMHYM Ba YUYMHUM [aBp 3NeMeHTnapura KenraHga,
6ab3u rpynnanapga Oy aneMeHTNap Y3/fapUHUHI Xoccanapu Xwu-
NaTugaH Xy@T “aTop anemeHTnapura, 6ab3u rpynnanapja aca
TOU MaTop 3nemeHTnapura AKUH Typagu. LUYHWHT yuyH, TUNuk
3neMeHTNap alHu rpynnafja ysfnapura yxwaw 3nemMeHTnap 6u-
naH, ylWa rpynnara xoc 6ynraH acocuidi rpynmnayvyara Kupu-
Tunagn. By >"onfa UKKMHYM rpynnava LylwumMya rpynmnam n
pe6 artanagun. LWy myHocabat 6unaH, GUpUHYM Ba WUKKUHYM Tpya-
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NaHOUT TUNWK 3MIEMEHTNapu XajBafija 4anpokka, LoaraH rpyn-
nanapHWHr 3NeMeHTNapu aca YyWUrpob™ka CUMKUTUG E3unraH.

Acocuii rpynnadya 6HAaH  Kywnmya rpynnada opacuparu
thapy (CakKM3WMHYM Ba HOMMHYM rpynnanapHyW Hasapra O/JMaraH-
fa) XafBalMMHI WKKH 4YeKKacngaru rpynnanapufa 3Hr paBluaH
ugoganaHraH. MacanaH, 6uMpuMHYM rpynnaja acocuii rpynnava-
HW KaTTa AaBpnapHUHr XY®(T KaTopnapugaru 3nemMeHTnap —
Kanuii, pyébuanii Ba uUe3nii xocun uunagu, 6y rpynnavara MKKHH-
UM Ba yUMHYM "aTopnapfarH 3femMeHTNap — IUTUIA  Ba HaTpuid
NaM  Kupagu. by anemMeHTNapHUHI Xammacu paswaH wudopganaH-
raH MeTannuMK Xoccanapra ara 6ynum6, CyBHU TapKuM6WiA Kucmnap-
ra WWafatnH paBullja axpaTagu; HaTukajga Kyydau uwuopnap
AocHn 6ynagu. Llywwumua rpynnavany  MHe, Kymylw Ba ONTUH
TallKun 3Tagu, Oy 3nemMeHTNap acocuii rpynnadvafgarum 3M1eMeHT-
Napra kam yxwaign. AKCWH4Ya, eTTUHYM rpynnaja acocuin rpyn-
nayaHun MeTannompgnap — ¢gTop, Xaop, 6pom Ba Wog  TalwKWA
3TafmM, Kylmmya rpynnayafga 3aca Xy®T uatopnapjaru 3fieMeHT-
nap— MapraHel, TexHeuuii Ba peHWin Typaau, 6y anemeHTnapaa
MeTalMK Xxoccanap MeTalf0oUAAMK XoccanaphaH ycTyn Typagwu.

Acocnit rpynnadanapfa 3feMeHTNapHWHI aTtoM OrupauMknapu
opTUG GopuwK 6unaH MeTanIMK XOocCanapuHUHI Ky4yalind 6opu-
WHHU OYUK-OMAUH KypulW MYMKUH.

JNeMeHTNapHUHI CaKKW3WHYM rpynnacu paeBpuii cucTemaga
ano™nja ypuH TyTagu. by rpynnaga ,\\ammacu 6ynu6 TyukusTa
aneMeHT 60p; YHUHT 6UTTa ropmM3oHTan uatopuga 6bupgaHura 6up-
Gupura yxwaraH yuTa 3/eMeHT XOWnawTHpHAraH. by «Tpuaga-
nap» KatTa [faBp/lapHWHT 6UP TOpM30OHTan ULaTopuAaH WKKUHYN
JopusoHTan atopHra yTuwjaa opanuMkK BasUATHW 3rannangu.
CaKKM3MHUYM rpynna 3feMeHTNapuM KWUCNOpOAra HucbaTaH cak-
Ku3ra TEHT 3HT KaTTa BaJieHT/NIMKKA 3ra 6ynuwm kKepak 3gu. AMMO
rpynnaga gauat 034MAMK 3/eMeHTNapHHHITMHa ROt Tunugaru
IOKOpM OKCuAnapum "OocCun KUAWUHTaH.

MeHaeneeBHUHr  facTtnabkum ajBanupa aTurym  cakkmsTta
rpynna 60p 3AM, YYHKW Yylla BaKTha — aproH, renuii Ba 6GouH"a
waept rasnap mabaym amac aan. KelinHyanuk 60pub, wHepT
rasnap Kawg 3TUATaHZaH KeiuH, ynap Y4YyH SIHTU rpynna axpa-
TUWra TYrpuM Kengu. MeHaeneeB WHepT rasfapHuW OuUpuHUM rpyn-
ma ofnaura XomnnawTupamn Ba 6y rpynnara HONMHYM rpynna
feraH novm 6epau, 6y HOM Y3MHWMHI TapTHO6 HOMepnapupaH Tall-
Aapu, rpynnaHWHr ano’nga XWMUABWIA XapakKTepra ara 3KaHIu-
r’MHM >'am Kypcatagu: 6y rpynnanHHr 6apuya ab3onapu 6oun’a
3nemeHTnap 6unaH myTtna”o 6upukmangn, fbHU ynap ryé Honb
BaNeHT/NIMKKa 3ara. AMMO "03uprH BakTga, 6M3 KeilHHpo” aiTub
yTagHraum cababra Kypa, HOMMHYM rpynna, ofaTha, XaABajUWHT
YHI TOMOHMAArn 4Yekkacura >onnawtupunagu,
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Lymn Tabkmgnaé yTHW Kepakku, 1883 linngaé”, sbHU WHepT rasnappaaH
OUPUHYNCU —+aPTOHHUHI Kawd 3TunuwHAaH 11 linn aBBan, pyc PeBO/OLMOHED
onAaMn H. A. MOpO30B WHEPT rasfapHUHI aToOM Or-MpAUKNapLlll Hasapui iyn
6unaH xucobnab uuuapau Ba ynapHu MeHjeneeB xagsanuga Maiicu ypuHra
XomnawTupuw Kepaknurnnu awuy, 6enrnnab 6epan; 6y anemeHTnap Kawdg 3TwA-
raHgaH KCHMN XyfAAW aHa LWy YPJHAapHHHT y3ura >XoWnawTupuagH, peBosio-
LHOH ”"apaKaTfa WWTMPOK 3TraH/AMrnM Y4YyH 4op LUykKymMaTu yHu Lnuccenbbypr
Kanbvacura kamarau agu. AMMO MOPO3OBHWHI aHa LWy axolinb bawopatn 14D
nnnga KamoudaH uu™apunraHfaH Ba y epga 6up XoHa/luMK Kamepapja éTraH nai-
THAa é3raH acapfiapy MaTbyoTha 9b/IOH UWAWHraH4aH KeliMHrMHa  MabiayMm
oynan.

L. V. MeHpaeneeB paBpuil cucTeMaHu Ty3uwjaa 3neMeHTnap-
HW aTOM OTrUpPAMKNapUHWHT opTu6 6opuw TapTubupa XohnawTu-
puw MpUHLUHAWra acocnaHan. AMMO, >XafBanga KypuHué Typu-
Wunya, y4 epga 6y npuHumngaH uyetra ynungu. MacanaH, aprou-
HUHT aTom orupnurn  (39,948), KanUMAHWUHT  aTOM  OTUPAUTU
(39,102) paH kaTTa 6ynca >"am, aproH kKanuigaun ongvHpa Typa-
OH. XyAOW WYHWHrgek, ko6anbT (atom orupaurun 58,9332) wuu-
kengaH (atom orupnuru 58,71) onaumHpa Ba Tennyp (aTom orump-
nurn 127,60) wmoppaH (atom oruvpaurm 126,9044) onavHpga Typa-
om. 0. V. MeHpgenee 6y epja, 3/eMeHTNapHUHT xoccanapura
acocnaHm6, ysu uabyn kunraH TaptTubpaH uyeTra umuyau. LUyHpaal
Knnnb, MeHpeneeB aToM OFUPAUKHUHI aaMUATU Xan KUayBuu
6enrn amac feb 6ungu Ba afgBanga 31eMeHTHUHT YypHUHU 6enru-
nawfa wy 3femMeHTHUHr 6apya MHAMBMAYaAn Xoccanapura acoc-
navgu. O. WN. MeH[eneeBHUHT AaBpuii cucTemaja 3/7eMeHTNapHK
MYTNaKo TYrpu XOWnawTupraHnnruum Ba 6y XohnaHuw atomnap-
HUHT Ty3uauWwmnra MyBOMLIYLWIUHN 3HT CYHITU BaTnapha LWAUH-
raH UamMuii Tekwupuwnap Tacauknab 6epaun; 6y Tyrpmaa VII 606-
fpa 6ataeHn cy3naHajgH.

WyHpalh umnnb, paBpuil cuctemafa 3/1eMEHTNapPHUHT XOccCa-
napu, ynapHWHr aToM OrMpPAUKNapu, BaneHTAUMKNApWU, XUMUABWUIA
XapakTepu Ba 6ouuia xoccanapu >XagBanWWHI TOPU3OHTan LaTop-
napupa “am, YHWHT BepTuKan uatopnapuga ,.%em Mabnaym TapTub-
ja ysrapagu. [emak, 3M1eMeHTHUHI >KajBanfaru YPHWU, YHUHT
xoccanapu 6unaH 6enrunaHagMm Ba, akeHHYa, MyTnako MyansH
Xoccanap Tynnamura ara 6ynraH 3feMeHT XafjBanfja Mab/iyM
YPUHHU arannaign, LUYHWHT yuYyH, 3IeMEHTHUHT XajBangaru yp-
MH Mabnym Oynap 3KaH, YHUHI XOccanapuHW aH4ya aHul anTtmb
6epuwl MYMKWUH.

MacanaH, yuynHuM TFOpPU3OHTan LaTopAa MarHuii 6unaH Kpem-
HWA ypTacugarn KaTakga >XoinawraH 3/eMeHTHUHI Xoccanapu-
HU 6unmw Kepak OyncuH. by 3NeMeHTHWHT YyuyuMHYM rpynnaja
XOoMnawraHanrura acocnaHum6ok,, y R2 0 3 tunugarv okcug ~ocun
uunagn, SbHU 6y 3NeMeHT Y4 BaleHTAUAup, Aelnl MYMKWUH. FHa,
6y aneMenTAaH 4yan TOMOHAA WKKWH4YM rpynnaja TUNWK mMeTann —

J”™ww.Orbita.
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MarHuii, yHr TOMOHAA, TYpPTMHUYM TPynnaja aca Kyuycus MeTanso-
W— KPEMHUWIA TypraHAurugaH, TaBcU(naHaéTraH 31eMeHT Mmar-
HWiira uaparaHga Kampoy TWRNMK MeTanngup, Aeuw Tyrpupo”
6ynagu. by xynoca fHa Wy 6unaH TacguunaHaguku, 6y meTtans-
f4aH 6Up YpUH touopuga, Xyaau LWy rpynnaHuHE y3uaa xyaa saung
MeTan/IMK Xoccanapra ara 6ynraH 6op, nacTfa aca aHua paBLiaH

s M
*\

30

O KO 20 30 0 50 SO 70 SO SO 100 O 120 130 M IO
ATOM nNropavH

7- paeM. ATOM "~@KMNAPHUHE Y3rapulnHW KypcataguraH arpy 4msiy.

npoganaHraH MeTalUK Xoccanapra sra 6ynraH ckaHAguin Typa-
an. femak, 6u3 TekwupaéTtraH 3aneMeHT MeTanngup. buHobapuH,
6y anemMeHT BOAOpPOA OunaH & myTnauo 6upukmaign €ku uaTTul
6upukma "ocun umnagn; yHUHr OKCUAW, MarHUin metanupaH Kpem-
HUA MeTannongura yTuwaa oOpanuK 3N1eMEeHTHUHT oKcuaun 6yn-
raHNurn yuyyH, Ky4dcus udojanaHraH acoc xoccanapura ara 6ynu-
wu ékn 6y okcup kucnoTanap 6wnaH Ba uwuopnap 6unaH peak-
umsara Kupuwmnb, Tysnap “ocun K.MayBuM amdpoTep okcug 6ynu-
wn kKepak. bus rouopuga akTnb6 yTraH ypuHpa TypyBuM antoMu-
HU/A 3NEMEHTWHWMHI XO0ccanapu "ak,Muatfa aHa lWyHaangmp.
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ANOMVHUAHALW  aTOM OTFUPAWUTM ~aMm, YHWHT XajBangaru yp-
HW acocupja, anlOMUHUWIAra UywHW 6ynraH 3neMeHTiap atoM orup-
NUKNApPUHUHT ypTaya apuMeTuk MUKLOpU cudaTmia OCOHIMHA
Amco6nab TOMWAWULWIW MYMKWUH.

WyHn Tabkugnab yTmMoL NO3UMKU, 3N1eMEHTNapHUHT XUMWUSA-
BMIA xoccanapuruHa 3mac, 6anku ofauin MogAanapHWHI  Xyja
Kyn (M3nMK xoccanapu >‘aMm, arap ynap atom orupauknapura 6or-
avy uonga onub uapanca, AaBpuiA paBuwpaa ysrapagu. Opawii
mMoaganap (U3NK XoCCaNapWHUWHI y3rapuwmparu [aBpuiAnnk of-
AW Moppanap atom “axmnapu* 6up-6upwura Tayuocnab kapan-
raHfa, anHuuca AuUUON KypuHagu. 7- pacMfja KypcaTuaraH arpu
Yn3nL, atoM OTrUPAUKAAPHUHT OpTMG 60puWwKM 6uAaH aToOM LaXm-
NapHWHT UaHjali y3rapuiinuHW 0o4unL, Kypcatagu. Irpu YU3ULHUHT
loLOpM HyuTanapupa 3Hr KaTtTa aTtoM X.aXwmjaapra ara 6ynrad
nwiLopuii  Metannap Typagu.

Opnuin  mMoppanapHWHr conuwTupma ondnauknapu, cywuna-
HUW Ba UaiiHaw Temnepatypanapu “ampa 6owua (QU3NMK KOHC-
TaHTanapu uUam Xygau LWy Tapuka faBpuii paBuliaa ysrapagu.

XUMUAHUHT  3HF 6YIOK LOHYyHNnapujau
6upunn—aneMeHTNap [aBpuUil cUCTEMACUHMU
apaTraH AmMunTpnii MBaHOBMUY
MeHpgeneeB 1834 nunuuHr 7 siHBapupga
Tob6onbcKk wWa>;puga ma™annuii  rumHasmsa
OUpeKTopu ounacmpa Tyrunau. MeHpaenees
To6onbCK rumHasuacmga yuub yprta Mab-

NyMOT 0NAW, LWYHAAH KelinH [leTepbypr
negarornka MHCTUTYTUra Kupumb, yHu 1857
nvnga onTMH Meganb 6unaH TamMoMnagw.
A. N. MeHgeneeB 1859 inmnga «Conui-
TMpMa 3axmnap ryrpucmpa» fjeraH Temajga
MarucTpankK — aucceprauymsacuHu éunab, uver
anra WKKN MUNNMK WAMUIA KOMaHAMpoBKara
XyHagn. MeHgeneeB Poccusra b;aliTnb ken-
ray lMeTepbypr TeXHONOrMS WHCTUTYTUHUHT
npoceccopn  mnnmb calnaHfn, WUKKW hnn
yTraHfaH KelimH aca [eTepbypr yHusepcu-
TETUHWHT  npodeccopu  Mm6 calinaHgu,
MeHgenees 6y yHuBepcuTeTha 23 liun pga-
BOMMAA WAMUA Ba negarorum  uw onm6 OMnTpuin BaHoBUY MeHpaenees
6opan. O. WN. MeHgenees 1893 iimnpa yn4yos (1834—1907)
Ba Tapos3unap nanaTtacUHWHI MYyAUPU KUANG
TaliMHnaHgM. MeHgenees yn4yoB Ba Tapo-
3unap nanatacufja Katta uamuin 3Namga agabuii nwnap ram onmb «opaum.

AO. W. MeHpeneeB wxoauii GaoNUATUHUHE  3HI *.yIOK camapacu faBpuii
LOHYHHUHI Kawdg 3TUAUWKM 3a 4YneMeHTNap AaBpUil CUCTEMACUHUHI SpaTUAULLH
oynan.

A. V. MeHgeneeBHUHI Gowua acapnapvu nuampa nar my~umnapn «Mccnso-
BaHMe BOJHbIX PacTBOPOB MO yfenbHOMY Becy» («Cyuparu apuTmany[ Hu rnauw-

* ATOM \ aX M- 31EMEHTHUHT 6Up rpam-aromu arajnnaraH Laxm,
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TupMa orupnurura uapab TeKWwupuil») fgeraH acapu, «O coefjuHeHWW cnupTa C
BoAoN» («CMHPTHUHI CyB 6unaH GUPUKMLIK  Tyrpucupa») AeraH [AOKTOPIUK
aucceptaumacH Ba «lMoHMMaHWe pacTBOPOB Kak accouuaunmn» («3putmanapHu
accoymanmanap feb TywyHULW») feraH acapu 3gu. dputmanapHuHr [. V. Men-
neneeB vwnab YMpkaH «XMUMWUSIBUIA» €KW rugpatnap Hasapuscu feb aTtanaguraH
Has3apuscH apuTmanap TyrpucugarH ~o3vpri 3amoil TabJMMOTUMHHI MoijgeBopu-
HW TalKun sTagu.

AO. V. MeHpeneeBHUHT «OCHOBbI XuMun» («XMMUSi acocnapu») AeraH Kutobu
YHUHT MaHUuyp acapu 6ynun6, MeHgenees 6y acapufja 6yTyH aHOPraHHK XUMWUSIHU
naBpuin l;0HyH uyutam HasapuaaH 6aéH aTub Gepau. «By «Acocnap» MEHWUHT
ceBMKNN hap3aHaumanp,— fe6 ésran sgum . V. MeHpgeneeB 1905 inunga.— YHpa
MCHHHI 06pasvMM, MeWMHr HefaroriHK Taxpubam Ba MEHWHT 4YuH T anbumpaH
anTunraH Hkpnapum wudoganaHraH».

0. V. MeHpaeneeB HasapusHuW npakTuka 6unadH y3suini 6orna6 onub 60pub,
Y3VHUHT 6yTyH )(aéTu gaBomufja BaTaHW CaHOATUHU  PUBOXIAHTUPULLITa Kyn
abTM6Op Gepan. MeHfgenees HedTb TexXHONMOrMACKM Macananapu 6unaH uyuyp
wyrynnaHn6, bokyaa HedTb Mwnaplwil yprangH, Hed@Tb UYHKApPHLIHH WMKOHU
fOpHYa oWMpULL Ba YHUW XUMUABUI Wyn 6GunaH uaiTa uwnaw  3apypauruHu
oTalWwunH nponaraHja uwmngun, bokygaH K,opa geHrus 6yiiura HeTenpoBoj yTKa-
3VWHN TaBcus aTAM MeHjenees YpanHUHI Temup-pyda caHoaTu 6unaH Ku3mkné
na Ypanra 6opu6, wy caHoaT 6wunaH TaHMwnb umumb, KysHeuk >;aB3acuparv
KymupnapfaH oipanaHvil macanacHnu KyTapub umuu, wapuja MeTannyprus-
H/ PUBOXMNAHTHPULLI Y4yH 6Up KaTop TaknH(ap KUPUTAM Ba «pyfajan uvysH
amac, 6anku TyrpujaH-tyrpu Temup Ba MyfnaT axpaTtué onul» macanacuHu

MaigoHra Tawnagu.

30. LaBpuii cuctemammHr ax_amusaTu., dNeMeHTnap [LaBpuil
CUCTEMACU XWUMUSHUHT LWYHAAH KeAuHru TapaBauétura KartTa
épnam 6cpan- by cuctema XMMUSABUIA 3IeMEHTNAPHUHT ynap MyH-
Taszam 6up cuctema ”ocun UHAMWKAN Ba 6up-6upura yambapuac
O60rNMK 3KaHNUTUHWM KypcaTyBuYM pfacTnabku Tabuuii Knaccudu-
Kayusicn 6ynmbruHa Konman, 6anku KeWWHrM TeKwupuwnaap ydyH
Ayppatnm BocuTa >am 6yngu.

/[ MeHpeneeB y3u Kawd 3TraH AaBpHM LOWyHra acocnaHu6, ys
XafBanuHU Ty3aéTraH BaKTAa KynruHa 3femMeHTnap "anM Mab-
nyM amac 3fu. MacanaH, "o3np TypTWH4YM MaTopAa TypraH CKaH-
AW 3neMeHTU Homabnym 3aun.(ATOM Orupnurura Kypa, Kanbuuii-
faH KelWuH TuTaH Typap 34U, amMMO TWUTaHWW KanbUuiAfaH Ke-
MMHOK XOMNaWTUpULW MYMKWH 3Mac 34H, YYHKWU Y, YUYMHUYM Tpyn-
nara Tywn6 konraH 6ynap 3gu; ~onbyku, TUTaH TypT BajieHTAM
3afieMeHT 6ynu6, ”™opu okcug THOr HM .\ocun  uwunagu, YHUHT
fow”™a 6apya xoccanapura Kypa ~am y, TYpTMHUYU Trpynnara Kupu-
TUANWK Kepak. LWLYyHWHT yyyH, MeHaeneeB KanbUWil 6unaH TuTaH
ypTacupgarun 6up kKatakHu 6yw uongupan. Xyaau aHa wy ¢ukKp-
napra acocnaHm6, 6ewnnyn kKaropga pyx 6unaH MULWbLAK opacu-
Aa MKKMTa 6yw katak “ongupungu, .\o3mp 6y kaTaknapra Taniuni
6unaH repmMaHuin 3femMeHTNapu XoinawraH. byw “ongupunrad
olnap 6owka r*atopnapga .“am 6op 3gu. 4. V. MeHpenees 6yL
NongupunraH 6y XolnapHU TYnAMpULIM KepakK OynraH Ba Xanu
MabayMm 67nMaraH 31eMeHT/iap  MaBXYAJUTWra WIWOHHGIMHA
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Konman, 6ankum 6y 3n1eMeHTNapHUHI XOccanapuHuW JaBpuil cucTe-
magaru 6ouwa anemeHTnap opacuparum ypHura acocnaHu6 Typub
onAuHpaH anTno “am 6Gepgu. Kanbuwuii 6unaH TuTaH opacuparu
6yl YPHUHW WUWTON ~MUAUWK NO3UM 6GynraH HOMab/lym 3/1eMeHT-
NnapHUHr 6upura MeHgeneeB 3kabop pgeraH Hom 6epan  (4yHKM
YHUHT Xxoccanapu GOPHWHI xoccanapura yxuwaw 6ynuwm kKepak
agn); MeHpenees xagBanja 6ewunHun “atoppa pyx  6unad
MULWbAK opacuga Oyw KONAMPWUATAH YPUHAApHW 3rannawu Ke-
pak 6ynraH WKKW 3ME€MEHTHWHI OWPUHU 3KAantOMUHWUIA Ba WKKWUH-
UMEHHW 3Kacunuuuin peb atagu.

MeHaeneeBs HOMabayM 6y 3fleMeHTNapHWHI XoccanapuHu on-
OVHAAH aiTub Gepap 3kaH, 6yHpain pe6 ésraH 3gu: «by Hapca-
HW uunuwra i*apop 6epraHMmpaH MakcaguMm LWYKW, MeH TaXMWH
AWAraH xucmnapgaH 6upoprtacu KeilhuH 6opmb 6ynca “am, Kauiq)
aTunca, MeH Takau@ 3TaéTraH cucTemara acoc 6ynraH apas-
NapHWHT T}Trpuaurura ysmmga Tyna WWOHY ~ocun “mauw Ba 6ow-
Ka XWUMWUKNapPHW WIWWOHTUPUL, MWMKOHUATUra ara OynypmaH»

YwaHgaH cyHr 15 iiun gaBomupga MeHAeneeBHUHr Gawopat-
napn épkHH cypaTja TacAuuNaHAn: KYTUATaH a3neMeHTnapliwr
yyanacu .\am pgap”auwat kawdg atungu. AaCtasBBan, (paHUy3
XHMUTK Jlekok pe-byaboppan rannwidi pe6 aTtanraH SHruM 3ne-
MEHTHW Kawd 3TaM, 6y anemMeHTHUHr xoccanapu . W. MeHge-
NneeB 3KaaslOMWHUI fe6 aTtaraH 3N1eMEHTHUHT y ONAUHAAH anTub
6epraH 6apuya xoccanapura yxwaw 6ynné umkgu; WyHAAH KenuH
LWWeeunsga HunbcoH MeHaenees ongvHpaH aitraH 3KabOPHUHT
xoccanapura ara 6ynaraH cKaHAui 3aneMeHTaMu Kawdg 3TAM Ba,
WuoAT siHa 6up Heya Wmn yTrady, FepmaHusga BuHknep repma-
HWUIA 3NeMeHTUHM Kawdg 3TAM, 6y 3NeMeHTHUHTr Xxoccanapu MeH-
fjeneeB ONAMHAAH aiTraH 3aKacUAMUUI 31eMeHTUHUHI Xoccanapu-
ra yxwaw o6ynné 4ukaw.

MeHfeneeB 6GallopaTnapuMHUHI “aiipaTfga Lofapnu. japaxaga
bHLL, 3KaHAUrM Tyrpucupa TacaBByp XOCWUA ~MAMW Yy4uyH, MeH-
peneeB 1871 Wunpa OoNAvHAaH aiTraH 3KacUIULWIA 3EMEHTUHUHT

XoccanapumHu 1886 iunga Kawdg 3TUATAH repmaHuii
HWUHI xoccanapu O6wunaH Taagocnab

SKACMNNLKIAHUHT  Xoccanapm

Jkacunuunii Fs — cyioiyia HyB4aH meTann
6ynn6, KaTTuL KusgmpunraHga y4ub
KETULL XycycusiTura ara.

ES HVMHr atom ormpnurn 72 ra AKvH

ES HuHr conuwTtupma orvpnurun 5,5 uya-
macuga.

EsO 2 ocOH KaliTapunuwim Kepak.

3NeMeHTH-
Kypamus:

epMaHUiiHNHE  x0ccanapu

FepmaHnii Oc — Kyn paHr Metann 6y-
nn6, 950° ra AuMH TemnepaTtypaja cy-
toAnanagn, YHAaH IOKppH Temnepary-
paja 3ca yumb KeTagu.

Oe HWHr atom orupsmrun 72,59 ra TeHr.

Ge HuHr suumurm 20 ga 5,35 r/cm3 ra
TeHT.

Gd) 2 kymup ékn BOAOPOA  TabCUpuiaH
MeTan/ara4a OcoH ~avtapunagu.
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EsO 2 wuur conuwitvpma orupnurun 4,7 ra Ge02 HuHr 3nunurm 18° ga 4,703 r/cmu1
A™MMH  Kenagw. ra TeHr.
EsC14 90° ra AuuH TemnepaTypaja Kal- CeC14 83° pga “aliHaiguraH CyluIvK
HaliguraH CyKNyLWK,YHUHT CONUITMpMa YHUHT 3uunurn 18° ga 1,88 r/cm3 ra
orvpaurn 1,9 ra A™vH. TEHT.

Fannnin, ckaHauii Ba TrepMaHWAHWHI Kawd 3TUAMWKU AaBpUi
NOHYHHUHI foht OylK ranabacu 6ynam. Pyc xumurn 6awopart-
NapUHWHI TacAUMNAHTaHAUTU Tyrpucuaa Ba YHUHI JaBpuil  1"oHy-
HU Tyrpucupa 6yTyH AyHé ranupa 6ownaan; MeHAeNneeBHUHT
faBpuii “OHYHW, aHa WYHAAH KeWUH, XUMUSAHUHT acocuii “OHyHU
cugatnga ymMym TOMOHMAAH 3bTUPOX ITUNAMU.

By KawduéTHM MeHAEeNeeBHUHT Y3 >'am 4y yp MaMHYHUAT
6unaH Mapwun ongn. «MeH 1871 Wunga faBpuil “OHYHHUHT X,anu-
raya kKawd atunmaraH 31emMeHTNap XxoccanapuMHu Tonuwra TaT-
6uy aTunmwn Tyrpucuga matona é3mb,— geraH 3gu MeHpgenees,—
LaBpuil LOHYHHWHr Oy HaTuxXanapu TacauunaHaguraH Ba’‘Trava
Awain onamaH Ae6b ylhnamaraH 34HM, aMMO yumu”tatga OYHUHT
Teckapucu 6ynumb umkan. MeH yuTa 3/eMeHTHUHI: 3kabop, 3ka-
aNlOMUHUA Ba 3KACUNULUAHWUHI XOCCanapuHW ONAWHAAH anTuno
6epraH agum, 20 iiun yTmacgaHo”, 6y y4yana 3M1eMeHTHUHI Kawd
3TUATAHNIUTUHM  KYpWUb wWUoATAA XYypcaHd OynauMm...»*.

[aspuit cuctema 6ab3n 31EMEHTNAPHUHT BaneHTAMKNApuW Ba
aToOM OrMPAMKNAPUHWUHT a™aMuATW TyrpucuparH MacanaHu ?2%an
Amnuwpga 3am KatTa ponb yiHagu. MacanaH, 6Gepunnunii ane-
MEHTU y30” BaKT aNlOMUHUAHWHI aHanoru p[e6 ynnaHub, YHWHT
okcman Be203 cdopmyna 6unaH Kypcatub kKenuHau. Bepunnuii
okcmamnpa 16 orupnuk i*hem kucnopogra 9 orupnuvk ~ucm 6epun-
AW TYrpu Kenuwwy aHanui3 Wynn 6unaH TonunaraH 3gu. AMMO
6epUNNINAHUHT yyyBYaH OMPUKManapu HOMabayM OynraHauru
YUYH, GEPUNNUAHUHI aTOM OFUPAUIMHW aHWK; TOMUW  MYMKWH
6ynmaaun. TpoueHT Tapkubura Ba TaXMUH 3TuUAraH ¢opmynacu-
ra acocnaHumb6, 6epunauiHWHr atom orupaurn 13,5 ra TeHr peb
\ncobnangn. [LaBpuii cuctema 6Gepunnanin yyyH ¢a”*at 6uTTa
YPWH, SbHW MarHuWil Temacmparu YPWUHIMHA XOC 3KaHAUTUHU Kyp-
catau; wy cababpaH, 6epunauii oKcuaMHUHT dopmynacu BeO
6ynuwmn Kepak, YHUHr aTtoM orupnuru aca 9 6ynagu. by Xxynoca
6epunnnii xnopug 6YrMHUHT 3MYAUTUHK Tonuw 6unaH Te3 opaja
TacaouknaHgn, 6y aca GEPUNAMAHMHI aTOM OTMPAUTUHKM ~ncobnab
YHKapuira WUMKOHWAT TYraupau.

Xyoan LWYHWHTAEK, [faBpuidi cucTema 6ab3nm HOAMP 3/EMEHT-
NapuUvHr aToOM OrFUPAWKNAPUHW Tyrpunawra xam WMKOH OGepau.
MacanaH, Ue3HWHUHI atom orupnurn 123,4 pne6 “ncob6nab KenuH-

* A. Il. MeHgenees, OcHoBbl xumunu, [ocxumnsgat, Il Tom, 1947,
389- GerT.
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raH sgu. MeHfeneeB 3ca, 3NeMeHTNapHU XajBanra XonnawTu-
pap 3KaH, Le3uii y3 xoccanapu Xu*atugaH OGUPUHUM TPYMNaHWHT
Yyan uucmupa pybuauii Tarmpa rypulin KepakauruHu Ba, Wy ca-
6abgaH, YHUHr atom orupaurn 130 ra TeHr OynMWMKM Kepakaurun-
HU TOMAW. DHI CYHIru ycynnap 6unaH aHuunaHuwura Kypa,
Le3NAHMHIT aTtom oPupnurn 132, 905 ra TeHraup.

[aBpuii LOHYHra Kynuuavk onvmnap pgactnab WuUoATAa COBYKKOHIMK Ba
MLWOHYCM3NNK 6HNaH “apagunap. MeHfenees, y3 KawgHETMra acocnaHub, aTtom
CrUpMIHKNap TyrpucuparH 6up Heva Taxpuba mabaymoTnapura wwy6>;anaHraH Ba
Xanu Kawdg sTUAMaraH 3MeMeHTNapHUHI MaBXYAJNrMHW Ba YNapHUHI Xxoccana-
pvHN onAguHAaH aiTuwra uapop 6epraH 6up nanTaa, KynruHa XMMWUKNAP YHWUHT
fagun - UKpnapuHum  ountgad-oulu,  Hasap-nucaHg  ~wnmagunap. Macana,
N1. Meiiep 1870 iiunga [aBpuil LOHYH Tyrpucupga: «X,03uprada uabyn mnamHrad
aTOM OruMpnuknapHu b6yHpali uanTuc ukpnapra acocnaHu6 Typub ~3rapTupuil
wowmMa-wowapnuk 6ynapau» feb ésraH agu.

Amvmo [1. W. MeHaeneeBHUHI GawopaTnapu TacflyTHraHgaH Ba JaBpuid
NOHYHHW yMyM 3bTupod 3TraHgaH KeiuH, 6up uatop mamnakartnapga 6y coxapa
MeHaeneeBHMHI GHPHHUMAUTMHM KaMCUTULLITa Ba JaBpuii KOHYHHUW y3 onumnapu-
faH 6MpM Kawg aTraH LUWAHO KypcaTuwra ypuHueé Kypuagm.

0. N. MeHgeneeB 6yHpali ypuHuLINapra HOposWnukK 6ungupné, “yhngarm-
napnu ésraH agu:

«1\OHYMHHHT TacAuLaHMOrM y4yyH, LY LOHYHAaH ycu3 unuapub bynmaingm-
rav Ba 4ukKapuwra ymupa >am 6ornab 6ynmainiguraH xynocanap 4m”apunuiin sa
6y XynocanapHUHI Tyrpunuru Taxpubaga Tekwupub Kypunuwun waptaup. Ly-
HUHF Yy4YyH )"aM, MeH [aBpuil LOHYHHW Kyprad, y3um (1869— 1871) wy LOHYHAaH
YHUHT TYrpu €ku HOTYTpUAUIMHM Kypcata onaguraH MaHTUAWA Xxysnocanap u4u-
uapaum... by Taputa Tekwupub KypunmaraHga, 6upopta xam TabuaT LOHYHM-
HVHF  Tacgu~naHvmwun  MyMKuH amac. Ha LWaHkypTya (thpaHuysnap fgaspuii
KOHYHHM aHa Wy Kuwy Kawdg sTraH Ae6 gabBo Knnagunap) Ba HblonaHAac
(wHrnusnap gaBpuii NOHYHHM aHa WYy ojgaM Kawd 3TraH geingunap) Ba J1. Meii-
ep (6ab3n Kuwmnap AaBpuii LOHYHHM aHa Wy Kuwn acocnaraH geb ,\ucobnangu-
nap) 3™am TonuaMaraH 3/eMeHTNapHUHI  XoccanapuHuW ONAWHAAH aiTulira,
«|abyn UMAMHFAH aToM  OTMP/IMKMApHWM» y3rapTUpulra Ba, yMyMaH, [aBpuii
KOHYHHMN TabuaTHWUHI SHrK, [MaTbuii iMapop Tomran uUoHyun ae6 “ncobnawra, 6y
LOHYHHM >;aHy3raya ymymnawitTupunmaraH hakTiapHu y3 nuura onaguraH LOHYH
ne6 6Gunuwra XypbaT 3aTa onMagunap, MeH byncam 6y ~oumyHHM aBBan 6o ja-
HON (1869) wyHAam peb GunamaH»*.

—flaBpuil “OHYHHUHT Kaw@ 3TUAUIWIK Ba XUMWUSBUA 3NEMEHT-
nap CUCTEMACUMHUHI ApaTUAMLIM XUMUA Ba 6Gowua TabUHET daH-
napu y4YyHruHa amac, 6anku dqunocous yuyyH, OGU3HUHT AYHEHY
TYWYHUWNMMU3 YYYH XaM FOST KaTtTa a“amudaTra ara oyngu. [ as-
puiAi KOHYH XUMWSBUIA 3NeMEHTNapHUHI Xoccanapu 6unaH ynap
atomMnapujaru Moga MUKAOPM ypTacugarn 60rnaHuWWMH 04n6
6epuw 6unaH Tabwat TapaeAMETMHWUHT YMYMWIA LOHYHW, MWL-
LOPHUHT cudaTtra yTnw LOHYHUHWUHT Ep~MH wucbotn 6yngu.

[aspuii i“onyn XxumusaBwiA 3nemeHTnap Tyrpucuga MeHje-
neeB 3aMoHMparum 6Gapya OUAMMAAPHUHT HU"NoATAAa OYHOK SKYHU

* 0. N. MeHnpeneeB. OcHOBbl xumun, [ocxumusfar, |1l Tom, 1947,
389- 6eT.
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éynon. MeHpaenees, XUMUABWIA 371eMeHTNap MyuTasaM cucTema
\ocHn “mnagun, 6y cuctema TabuaTUMHT yHAAMEHTan "OHyHuUra
acocnaHagu, peb KypcaTraH 3au.

MeHfeneeB AaBpuii KOMYHNUHI FoAT KaTTa a’amuatu 6op aeb
6ungn Ba, Wy 6unaH 6up Bautha, Oy UOHYHHUHT MO™MMATUNK
6unuw yyyH gHa caboT 6unaH uwnaw Ba SHIUAAH-AHTW TeKLWU-
puwnap yTKasHW J03UM 3KAHAUTUMHWU 6up Heya 6op Tabkmanab
yTau.

«[aBpuin i™onyii,— fe6 é3raH 3sam MeHgenees,— "o3npaa
TabUaTUMHT AHTU, UMCMAH 3HAMTUMHA OYWNIraH CUMpM Tap3upa ras-
fanaHagu». ®aHHWHT WyHJaH Oyéurn TapauyuuéTu, p[aspuit
KOHYHra acocnaHmb, MaTepusHUHT Ty3unuwmnHu MeHaenees faBs-
puga 6unuw MYMKWMH 6ynranupan Kypa uvy”“yppo” éunuwra um-
KOH Oepau. XX acp 6owwupa wmakjoura KearaH uaszapus, SbHU
aTOM TY3WMHLWMW Ha3apusicH, UyWHAa Kypca rMaraHugek, gaBpui
CMCTEMAHM fiHrMYa Tap3ga épuTu6 6GepAn Ba YHUHT ayWUATUKM
Anaga OLWUPAH.
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Bapuya xumusABuMi 3neMeHTnap opacupja fJaBpuii cucTemajga
paBwaH aKc I3TTUPUATAH KOHYHWIi 6ornaHuw 6Gopnaurn  6Gapua
aTOMNAapHWHI acocu 6up 6ynub, 6y aToMAapHWHI “ammacu 6up-
6upn 6unaH Xxypga a°MH MyHocabaTaa Typagu pgeraH QHKpra
0nmM6 kenagum. AMMO YH TYy"“KW3UHYM ACPHWHI OXMpfiapurava Xxu-
Musfa aToM OAAUA MOAAAHWHT 3HI KWYMK 3appavacu, maTepus-
HUHT 3UT OXMPrM OGYNMHWUWI Yerapacu AeraH MeTapu3nK 3bTUKOA-
nap “ykm cypub kengu. bapya XumuaBMIA y3rapuwnappa Mmone-
Kynanap emupununb, aHrum monekynanap “~ocun 6ynagw, atomnap
aca ysrapmain konaguM Ba Yy3MgaH KWUYMKPOL KucMmnaapra 6ynun-
mahgn, peé KenuHau.

ByHpail TacaBBYypnapHWHr 6up TOMOHNamMa Ba YeknaHrad
3KaHMUTMHU allpum onuUMAapruHa Tywywuap 3aM. MacanaH,
A. M. byTnepoB 1886 iimnga maHa OyHpgain pne6 é&3raH 3gu:
«...Ao3upry BakTAa 6ab3u 3NEeMeHTNAapHUHT «aTomaap» fAe6 aTa-
nafjuraH 3appavyanapu, acnum MomMaTM 6unaH anTraHga, 6anku,
XUMUABWUIA Wyn 6unaH OYNMHMLW XycycuATUra 3aragup, SbHU ynap
y3 Tabuatu XutatugaH OynuHmariguraH 3appadanap 6ynmai,
6ankn “~osumppa 6usra mabnym OynraH BocuTanap GunaHruHa
axpatmb 6ynmaliguraH sappadanapgup Ba ...KeluH 6opub Kawd
3TMNaguraH npoueccnapja ynapHu axpaTull MYMKWH Gynagu».
WyHra yxwaw hukpnapHu byTnepoB 6unaH uapuiié 6up BauT-
fa H. A Moposos “am 6aéH aTraH 3gun. «ATomnap,— peb6 ésrad
3gn y,— 6upop 6owWwLa KOCMMK WapouTha, MacanaH, 6uppaHura
yauHab kKeTraH nAy3napHW cnekTpan TeKWWpulaa BaKT-BaKTU
6unaH nallkanaguMraH OCMOH EHrMHNapW WapouTnia axpanmahgH
fe6 yihnaw Mymkunmn? byHpali pe6 yinaw an6attra MYyMKWUH
amac! XuWMUSBUIA 3NEeMEHTNapHWHI aTOMAapu ONaMHUHI YEeKCcu3s
Tapuxupa 3BonwUHSAAa 6ynu6 TypuWUHWM KypcaTaguraH KynpaH-
Kyn panunnap 6op».

AmMMO 6y (apasznapHMHr xammacu Xam Yylwa BauTga 6upce-
aKkcnepumeHTan pganunnap 6unaH wuc6otnama onmac 3gu. XIX

WWW.
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ACPHUHT oXupuparvuHa aTtoM TY3WTUWUHUHT Mypakkab 3KaHu-
FMHW, YNAPHWHT MabflyM LWapouTha eMupunnb, 6ouwa aTtomnap-
ra anaHuwy MYMKWHAUTUHKM WaK-wy6”acu3 mucbotnab Gepagu-
raH kawd@uétnap “MAnHAW. ATOM TY3UAMLWIW TyrpucuparH Tabnu-
MOT aHa Wy KawduéTtnap acocumja Te3 puBOXnaHa 6ownaau.
3L DNeKTPOHNAPHUHT Kald 3Tuanwmn. ATOMAAPHUHI Mypak-
Kab Ty3unuwra 3ra 3KaHAUTMHM KypcaTaguraH factnabkum mab-
AyMoTnap Kyunu fpapaxapja —CcuiipaknawTupuaraH — rasnapga
INeKTp paspagu b6ynraHpa BYXy[Ara KenaguraH Katof Hypnapu-
HW TeKWWpuw Ba"Tuja ONUHraH 3au. By HypnapHu Ky3aTuw
YUYH, WYMra WKKWATA MeTanfi 3MeKTpoj KaBwapnab “yiunrad
Wwuwa Hahgarum "~aBOHUHI XamMmacu umkoun 6opuua cypub onu-

8- paeM. Kartog HypnapyHWUHI MarHUT MalgoHUAa OruLLu.

Hagu Ba WYy Mail MumMpaH HKOpWM Kydnanuwra ara 6ynraH TOK yT-
KasunagH. byHpali wapouThna Haik katogmpaun Wy KaTtop to3acu-
ra nepneHamkynap (Tnk) WyHanuwpa «KypuHMac» KaTofg
Hypnapu Tap”™anagum, wuwa HalHUHT 6y wuypnap kenwb
TYLWraH >XOoWhun AWunapoK, Tycau wybna Yuapagu.

KaTtop Hypnapu y3 Wynura >oinawTupunraH OCOH “apakart-
NaHyBYM >KUCMNapHW "apakatra KenTupuw  Xycycuatura ara
6ynn6, mMarHmMt (8-paem) Ba 3/IeKTp MaigoHmupga (mycbaT 3apsa-
NaHraH nnacTUHKa TOMOHra) Y3WHWHT gactnabku nyHanuwunaax
oragn. Katof HypnapyHWHT TabCUPU HaWHUHT uyuparuHa o6unu-
Hagu, YyHKM 6y Hypnap wuwajgaH yTa onMaingu Ba TaHwapura
yn™a onmangu.

Katof HypnapuMHWHI XoCCanapuHW TeKWWUpUW ynap MaH(ui
3NeKTp OunaH 3apsAgnaHraH Ba EpyrnuMK Te3NUTUHUHT apMura
TEeHr Te3nnk 6unaH yvaguraH wuyodatThaa maikpga 3appavanap 01\W-
MUAUp, feraH xynocara onmb kengu. Maxcyc ycynnapgaH oii-
janaHn6, Kkatoj 3appavanapuHUHr MaccacUHW Ba 3apAfUHMUHT
MWAQOPUMHH annknawra MmyBadday 6ynmHan. X,ap Kalicu 3appa-
yaHUHr maccacu 0,00055 kucnopopg 6Gupnurura TEHr 3SKaHAUTK
mMabnym 6ynau, 6y macca BOAOPOA aTtoMu, AbHW Gapuya aTomnap
numpa IHr EeHrunm maccacuMHuHr 1/1840 uymcmura 6GapaBapaup.
Katopn 3appavacuHuHr 3apagm 1,602 « 10~10 KynoHra, AbHU
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4,803.10-10 anekTpocTaTK 6GuMpNuKKa TeHr. LUy Hapca aliHuuca
aXKOoWn6KKM, 3appavyanapHWHr Maccacu “am, YynapHWUHT 3apagu
AaM Ha rasHuHr TtabuaTura, Ha Katof MOAJAacUHWUHT TabuaTura,
Ha TaxXpubaHWHr 6ouwa wapouTura 6ornmy 6ynagn. bByHpgaH
Talwuapu, Katoj 3appavanapu 3apagfaHraH ~ofatgarvHa mabiym
6ynn6, ynapHu y3 3apsignapupaH axpatub, HeilTpan 3appavanap-
ra annaHtupmb 6ynmangu: 3nekTp 3apaguM Wy 3appavanap
TabMaTUHUHT acn MOMMSTUHM TalKUA 3Tagu, Lelnll MyMKWUH. By
3appavanap afnekTpoHnap Aeb aranagu.

X,03Mprn 3aMOH HyuTaum HasapufaH, 31eKTPOH 3apsAan 3Hr
KWYMK 3M1eKTP 3apsagmn, 3HT KWUYWK 3NeKTp MuUKgopu 6ynub, anek-
YPHUHT O6YHAAH KWYMK MUKLOPW MaB>Kyn 6yna onmaingun. INeKTp
alipum 3appavanapfaH — 3/IeKTPHUHT «aToMiapu»faH ubopar
6ynn6, sapsgnaHraH “ap “aHpgan xwucmpga 6yTyH coHparm aHa
WyHaaw atomnap anb6batTta 6ynagw.

Katop Halinapupa 3snekTpounap KaTofjaH 3NeKTp paspagu
TabCMpu ocTupa axpanub uuuagn. AMMO ynap 3/1eKTp paspsagau
6ynmaraH “onnapga “am naipo 6ynumwun MymkuH. MacanaH, 6ap-
Ya MeTannap uatTuy N\M3gHpNAraHfa, ynap Xygpa Kyn 31eKTpOH-
nap Tapuataju; WaMHUHT KW TrOpefikaHWHI  anaHracuga >‘am
anekTpounap 6ynagu; KynruHa wmopgpanap ynbTparyHadwa €éxu
peHTreH Hypnapu 6unaH épuTunraHja 3NekTpoHnap axpatuoé uu-
K.apagu Ba YaKaso.

Xunma-xun MoAaAanapHWHI 3feKTpoHAap axpatub uyuapu-
wn 6y 3appayanapHuWHr 6apya aTomnap Tapkubura KWpPULLUHK
KypcaTtagu, fgemak, aTomiap Mypakkab TysunraH, siHa %am maii-
fja CTpyKTypa 6GupnuknapfaH ubopaT 3appavanapaup.

32. PeHTreH HYpPRapuHWHT
Kawd aTuauwu. PeHTreH 1895 PeHTTeH Hypnapu
MUAa WULWAaHUHT KaTog4 Hypnapu
TabCUPU OCTMAA WyblanaHUWm-

HU TeKwwupap 93KaH, HypnaHuw- -

HUHT AHTU TYPUHU—X—Hypnap-

HW Kawd atau, 6y Hypnap KeiuH

6opnb, peHTreH Hypnapwu

ne6 atangn. by Hypnap goTorpa-

(hna nnacTMHKacura TabCcup 3Tu-

lWMra Ba KynruHa wogaanapHu

WwybnanaHTupuwura (dayopec- 9- paem. PeHTreH naiin:
LeHuuanaHTupuwmra) yapab nain- /' Karop; 2 — aHTMKATOA; 3 — aHoA.
KanraH a3gu. PeHTreH Hypnapu-

HUHI 3HI aXOoimb xoccacu LWYyHAAH MO6OPATKW, YNapHUHT XUCM-
napfaH yTuw XycycuaTW FOAT Kyuynuaup. PeHTreH Hypnapu takat
wuwagaHrnHa amMac, 6ankum KapToH, éroy, mato Ba 6ow”a "ap xun
mMogjanapfaH, sbHU ofaTaarv €pyravuk Hypnapu yTta onmaingurad
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mopfanapgaH “am 6Gemanon yTtaBepagu. Pauat wmeTannapruHa,
aliHMKca, OWp MeTannap peHTreH HypnapuHW Kyuynu gapaxaja
TyTn6 onagu.

Katof Hypnapu TabCcup 3TafuraH xap KaHpal LUaTTWK; XWUCM
PEeHTreH HypnapuHuHr maH6au 6yna onagu, ammo 6ab3um orup
meTannap (Bonbhpam, nnaTuHa Ba 6owuanap) pPeHTreH Hyp-
NapuHU aiHuuca WHTEHCUB cypaTfga uuuapagu. LyHWHr  yuyH,
PeHTreH Hypnapy “~OCUN KUAULW Ba YNapHW TeKWMpuUL Makcaiu-
fLia Maxcyc «peHTreH» Hahnapu “ypunagu (9- paem), 0y Halinapga
KaTod HypnapuHWHr pgactacu aHTWKaTopg peb aranagurad
MeTann nnacTUHKacura Tywagu.

MnacTuHKa Xyjda Te3 yyyBUM Katof 3appayvanapH (3N1eKTPOH-
nap) 3ap6bura yupab, peHTreH Hypnapu 4YHuapa 6ownangn. PeHT-
reH Hypnapu, Katoj HYpPNapuMHWUHT akcuya, MarHuT MaigoHupja
XaM, 37eKTp MailngoHupa xam ormangn, femak, ynapga Xey KaH-
pall anekTp 3apagu 6ynmaingu.

PeHTreH HypnapuHUHI louopuia KypcaTub yTunaraH xoccana-
pujaH Talwkapu, ynapfga rasfiapHM MWOHAAWTUPULW  XYCYCUATHU
xam 6op. By Hypnap ras opuanu yTraHfja, Wy ra3 3nekTp yTkasa-
anraH 6ynn6 uonagu. TeKWMPUIWIAAPHUHT KypcaTulunya, ras-
HWUHT 3M1eKTp yTKasyByaH 6ynub yonuwura cab6ab WyKW, rasHuUHT
MycbaT Ba MaH(p'mii 3apsgnaHraH “ampga MOoOHN ap feb artana-
guram 3appavanapH “ocun 6ynagu; ra3 MoHnNaHapgu feiu-
NUWWHUHT cababu >"am aHa wWy.

VoHnapHuuUr yacun 6ynuwmn atomnapga anektpounap 6opnu-
FMHU TacauknanpauraH SIHTUM fanunpup. PeHTreH Hypnapu Tabcwu-
pv ocTuga rasHWHr HelTpan aTtoMnapu Ha Monekynanapupjad
anekTpomnap axpanub YHKagw, HaTuxaga, 6y rasHuHr atomnapu
Ba MoOsneKynanapum mycé6bat 3apagnaHu6 uyonagu. LWy 6unaH  6up
BaKTha, 6oWwkKa Monekynanap axpanub 4MpKaH 3NeKTpoHnap
6unaH 6ornamnb, MaHouii 3apsgnaHraH wnoHnapra annaHagw.

PeHTreH HypnapvHUHI rasnapHv WOHNAWTUPUL XYCYCUSATUAAH 3/1eKTPOHNap-
Wr 3apagnHmn 6eBocuTa ynydawl yyyH q)oﬁaanaMHnram 3an. 3neKTp0Hnap 3apa-
an 10- paempa cxemacu KypcaTunraH yctaHoBKaja ynuyaHraH 3gu. by ycraHoBka
KNUMKpoOW KamepagaH mbopat 6ynmb6, 6y kamepaga 6up HeuTa gapya 6op. Kawme-
PaHNUHI nynpaa KOHAEHCA.TOPHUHI WU3oNnATOopnapra ypHatunraH WMKKUTa nnacTtuk-
ftacn 6ynagm.

Ynyaw meTtofa uyimparupgaH m6opaTt 6ynraH agu: kamepara A Tewwuru op
Kans MOWHWHI HW>;0ATAa Malifja TomMumnapu nypkanram 6ynué, 6y Tomuunap
OrMpAMK Kyunm TabCMpM OCTMAa CeKMH-acTa macTra Tywa 6ownapau. Kamepa-
HUHT MumMHKU B anekTp éiili 6unaH épUTHG, TOMUYUNAPHUNAT TYLUULWINHN KaMepaHUHT
ONAWHTM [eBOpnapHAarnm gapya pynapacura ypHaTtuaraH MWUKPOCKON opuanu
Kypuwl MyMKUH 6yl‘|,ﬂ,VI, TOMYMNAPHUNT TyLlini Te3nurira u,apa6, YNapHUHI orunp-
NINTUHW ynyaw  MYyMKWUH 3fun. Arap KOHfeHcaTop nmnnacTUHKanapu opacuaaru
X,aBora uucua BauT fAaBomuga peHTreH Hypnapu (B pgapua opuyasH) Tabcup
3TTHpWACA, ~aBO0 MOHNAHaAW Ba MOWHWHI alipym ToMuumnapu ,\ocun 6ynraH WOH-

nap 6unaH 6upuknb, 3/IcKTp 6unaH 3apsgnaHu6 uénagn. KoHpgeHcaTop nnac-
TUHKanapii 3apsifnaHryHua,, GyHjai ToMuunap OrMpauMkK Kyudu Tabcupu ocTufia
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ojatpary Tesnuk 6unaH nacTra TywasepagH. KoHpeHcaTopra 3apsajg 6Gepungum
feryHya, Tomumnap >capakatuga am ysrapuw 6ynagu: macanaH, aiHW TOMYH
MaHpuit 3apagnn 6ynmb, KoofeMCcaTOPHUHI LOPUIM nnacTUHKacu mycbat 3a-
pagnaHrad 6ynca, ToMuuM ”opurn nnacTMHKara TopTuna 6ownaigun, YHRHr
TYWWLWW CeKUHNawaan éku, XxaTTo, y lUopUrn nnacTMHkara TOMOH KyTapuna
6ownarign. KoHpaeHcaTop-

HUHF  3apsguMHn  TapTubra

connb, 6upop TOMUYUHWUHT

6yTyunaini TyxTa6 onmwu-

ra Ba “aBofja Myannay

TypHWMra 3puwmw  Mym-

KnH.  Mabnymku, OyHpain g

wapouTaa TOMYNHWUHT

orupanrn  NNacTUHKaHuur

TOPTHW Kyun 6unaH my-

BO3aHaTaa bynagu. dnekTp

MalfOHNHUHT  Kyynamuwmn

Ba TOMYMHWHI  OTUPAUTK

Mabaym  BynraHu  yuyi,

ynap ypracugaru - TeHr- 10- paem. OfeKTPOMHWUMT 3apuiliil ynuawl y<iytf:
nukpaH goliganaHnb, ToM- nwnaTunaguraH yCTaHOKKammHr - cxemaem
YWMHUHT  3apsiguHu  <\nucob-

nan Torwi MyMKUH.

Alipum ToMuunap ycTumga yTKasuaram KyngaH-kKyu KysaTuwinap Ly ToMuu-
NapHUHT 3apagnapu  "ap xun 6yNuLIWMHKM, aMMmo ynap ~amma BauT 3HI KUYMK.
3apsAara TeHr éku yHra KaparaHga 6vp Heya mapTta OpTuL OYNWLWIWHW KypcaTau,
Oy 9HI KMUMK 3apsaf X03Mpru 3aMoH MabaymoTtnapura kypa, 4,803 . (0—I10 anek-
TpocTaTuK 6upnnkka Tew. Tomuu 6upfaH Kam 3NeKTPOH  tOTa onmangu, Ly
cababgaH, 6y 3HI KMUYMK 3apaj 3NeKTPOHHWUHE 3apagunaunp.

, PeHTreH HypnapuHuHr TtabmaTum y3oL BaKT MyHO3apanapra
cabab 6yngum. Okmbatga (u3MKNap PeHTreH Hypnapu, Xyaau
KYpUHaguraH EpyramK Hypnapu kabu, 3n1eKTPOMarHuT Ty/UWUH-
napugaH u6opaTt, aMMO YNApPHUHT TYJKWH Y3YWINTU aH4ya KUUUKK,
feraH xynocara kengunap. PeHTreH HypnapuHWHT CMeKTpnapuHu
TEKWNPUO YMUML aTOMAAPHUHT TY3UAWWH TYFPUCMAArH Tabau-
MOTHH PUBOXMAHTUPULLIAA XYJa My~ MM pofb YyiHagu.

33. PafnoaKTUBANKHUHT Kawd 3Tuanwun. Paguil  Ba YHUHT
xoccanapu. PeHTreH sHIM Xun Hypnap Kawg 3TraHaaH KeluH
Kyn yTMmain, dgpaHuys ¢usurn bekkepenb ypaH MeTalIMHWUHI Ty3fna-
pu, AbHU ylla BaKTAa MabflyM OynraH XWMWABWIA 3nemMeHTnapgau
3HT OTUPUMUHT (YHWHT atom orupnunrn 238,03 ra TeHr) Ty3napu
Kypummac KaHpaigup Hypnap TapuaTull Xoccacura 3ra 3KaH-
NUTUHK, By Hypnap, XYAAW PEeHTreH Hypnapu kabu, ,ap xun mopj-
fanapfaH yTub, opatparum EpyraMkK TabCUPUAAH XUMOSA  LWWH-
raH ¢ortorpaua MNACTUHKACUHU KOPANTMPULINHK naiuagu.

WyHaaH kelinmpoy, Mapusi Kropn-CknogoBckas TOPUAHUUT,
ABHU aTOM OFMPAUTU XU"aTWAaAH ypaHra MM OynraH 3/IEMeHT-
HUHI GHpMKManapHja ”am aHa WyHAan xoccanap 60pANTUHK
Tongu. Kiopu TaknHu 6unaH 6y xocca pafuMoOakKTUBA MUK
pe6 (6y cys, TOM MabHOCKW 6GWflaH ailMTraHga, Hyp TapKaTuw ao-

8 H. J1. TnuHKa
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AVATU femakaup), ypaH Tysnapu Ba Topuii Tysnapu uyuuapaguran
Hypnap KkKaGu Hyp u4uuUapyBuYM Moffanap sca pafuoakTuB
MoAdanap pge6 artangu.

Mapusa Kiopu-Cknogosckas 1867 WnnHuMHr 7 Hoabpupa Bapwasa wa”puga

TYTMAAU. YHUHT oTacu ONnid makTabHUMr MaTemaTvka Ba (M3MKa YyUUTyBUYMCK

3an. Mapusa élWwnmk pgaepufja, oM MakTab-

fa maTemaTuka Ba (u3MKa Yy UTyBUMEn

6ynraH  OTaCUHWHI LWOrupanapu  TawKui

aTraH Tyrapakpa uvwna6, peBOSIOLMOH

NapakaTfga LM3rum UWTUPOK 3Tau. By Tyra-

pak MmyBadauMATCU3NIMKKA YyuyparaHjau

KeiiH, Mapus BapwaBaHu Tawnab, MNa-

puxra Ky4dmb ketuwira maxbyp 6yngm Ba
y epfia yHuMBepcuTeTra Kupau.

CKNO[0BCKasi YHUBEPCUTErHW TaMOoM-

naray, ysumHuHr apu lMbep Kiopn 6unaH

6uprannkga, pagmoakTUBANK ~oancanapuHH

yprammwira  KHpuwan. CKNOZ0BCKastHUKT

6y co™afja umaraH camapanu uLapu yyyH

yHra ¢usmka aHnapu [JOKTopu  fAerad

unmuin fapaxa 6epungu. Kiopu-Ckogosc-

Kas apu BaoT a3TraHgaH KeinmH (1906

nunpga) pagnoakTUB 3neMeHTNapHU ypra-

HUW co™acufa Y3UHWHT WAMUIA (aonunsaTH-

H1 gasom  aTTupan. Kiopu-Cknogosckas

1910 linnpga >ka”oHpa 6UpMHYM Bynunb, pa-

Mapus Kiopu-Cknogosckas AN mMeTanuHm axpaTtun6 ongu. Kiopu-Ckno-

(1867— 1934) foBCcKasi  MKKM MmapTa Hobenb  MykodoTu
ofnraH 6mpgaH-6up onuUM 3aH.

YpaH Ty3napupga paguMoakKTUBAWK Xoccanap OOPAUTUHUHT
Kaw@ atuanwm 3p-xotuH Kiopunapga ypamHuHr 6apya 6uMpukma-
NapHWW KeHr cypaTAa TeKwupuw ¢GUKpUHKM yirotan. by Tekwu-
puwnap paguoakTUBAMK "ofgucacu ypaH aTomaapura xoc xycycusrt
3KaHNUTUHU KypcaTAW, YYHKU pagnmoakTUBAMK fapa)kacu OUPHK-
Manapgaru ypaH muugopuraruHa 6ornuy 6ynm6, ypaHHUHT KaHaain
3NeMeHT OunaH 6upukKKaHaurura myTnayo 6orauy amac.

Mapusa Ba lNbep Kiopunap ypaHHUHI Tabuuii 6GMpUKManapHHM
Tekwwnpa 6GownaraHnapupa, 6y Oupukmanapga YypaH MUKAOPU
Kam 6ynca-ga, To3a ypaH Ty3napura &ku ypaHHWUHT y3ura kapa-
raHga Kynpou paguMoakTUBAMKKA 3ra 3KaHAUTM aHuunaHgu. ByH-
ra acocnaHu6, ypaH pypaanapupa 6owka 6up pagnoakTus moaga
uywumyacu 6ynagm, geb TaxmuH uunumw Tabuuii 6up ~on 3gwu,
6y mopfaHw ogatparu aHanu3 épgamu 6unaH nauaw MMKOHUATH
bynmaraHugaH, 6y moaga pygaja wiuosataa 03 muuygopga éynaam,
neb yinawra TyrpuM Kengu.

[Oap”ayw\at, Kiopunap ypaH cmona pygacu fgeb atanagura
pyjafjaH Wy pyna Tapkubugarn mogganapHu GUPUH-KETUH axkpa-
Tn6 onnb, 6y pypaga Kyunum fapaxapga pagHoakTuUB OynraH MKKW-
,Ta IHT N 3IeMeHT 60pAUTruHN Tonaunap. by anemMeHTNapHUHT 6upu,



ATOMHUHT  TY3UAULLN 115

Mapua Kropu Taknudura 6uHoaH, MONOHURA Ae6, WKKUHYUCK
aca paguii peb arangwu.

Pypaga 6y WKKana 3MeMEHTHWHI MWKLOPU XaM Hu™osATha 03
agn. Wy cababpaH, ynapHu T03a yanga axpatnb onuw yyyH post
Kyn Muujopgaru pyjaHu uwnaw Kepak 3gu. byHpa ypaH cmona
PYLACUHUHT y3ufaH 3mac, 6anku pygajaH ypaH axpatub ONuH-
raHgaH KelunH ponraH unuuHawugaH oliganaHungu. Kropunap
ApMM AMNfaH OpTULPOL, BaLT ONraH Kyn Ba LUAWH Me™HaT HaTuxXa-
cnpa, 6up Heya TOHHA YMUMHAMHWM LailTa wwnab, Tapkubupga
rpaMMHUHI 6Mp Heya 103 yaylwura TeHr mMuugopga paguii 6ynrau
T03a paguii xnopug axpatub onuwra mysadday 6yngunap. daH-
fa 6YyTyH 6uMp y3rapuil ficall yYyH WY MUKLOPHUHT Y3MEL Kugos
aam.

MonoHuin, pypaga amanuii XuxathaH ofraHfja Hu™oAaTha 03
MUKAOpAa O6ynraHAMrupaH, yHu To3a Xofja axpatub onvw Mym*
KUH 6ynmMagun*.

AO3Mpryu BakTha PagUNHMHT XOcCcanapu aHuya axXWwu ypraHu-
raH. Paguii — kymyuwgek oy metann 6ynub, aHya tomuwou, oaat-
farn Temnepatypafa CyBHW Tapkubuii uucmnapra axpatagu. Pa-
OV XUMUSABUIA X0ccCanapu xuatugaH 6apuiira aHya fiLMH Kenagu,
paguii ypaH cmona pygacuga “am 6apuii 6unaH 6upra yupangm.
PaguitHn 6apuingaH axpatub ONuW >XyAa KUHHH, YyHKW ynap
TY3MapUHUHT XUMUABUIA Ba (U3NK Xoccanapu 6up-6upura yxuwai-
an. Pagwnidi, xyaau 6Gapuii kabu, AaBpuii CUCTEMAUUHT WMKKUHYK
rpynnacuga typagu. Paguin, ogatpa, xnopuj éku 6pomug Tysnap
(RaCl2 ékn RaBr2) “onunga onuHagw.

Paguii Tabuatga aHya Kyn rapuanraH; y KynruHa MuHepan-
napga Ba MWHepan CyB MaHb6anapHja yupaigu, ammo ynapgaru
paguii MukgopuM Hu"oAaTaa kam 6ynagu. Papuii ypaH pypanapu-
JaH axpatnb onuHagu. YpaHHWUHr pajuiira aHr 6o pypacupad
i ToHHacum Tapkmbumpga 0,3 r paguii 6ynagu.

PaguAHWHT 3HI axoimb xoccacuM YHWUHT HU™osATAA paguoak-
TUBAUTUANP, PafgUAHUHT pPajMOaKTUBAMK XOCCAcU YpPaHHUHT pa-
OVOAaKTUBAMK  XxoccacugaH O6GuUp Heya MWAAMOH  MapTa Kyuiu.
Paguii Ty3napu wWwybnanaHagun, YHWHT LWYbAacu LOPOHPU KO-
fa KypuHagu.

PagniHUHT TyXTOBCW3 cypaTfa Kyn MWKAOPAa 3Heprus uu’a-
pué Typuw XycycusTu aiHuuca axonmbaup. KanopumeTpuum yn-
yalwnapHuWHr  KypcaTuwwuda, 1 r paguii 6up coaT pJasomujga
137 kan uccuAnuK vuuapagu, wy 6wunadH 6upra, Kyn wWunnap ga-
BOMMAa 0nM6 6GopwunraH KysaTulwnapga pagui  uyuMuapagurad
JHEpPrus MULAOPWMHWUHI Ce3nnapnu gapaxafa kKamaiuwu naiiyan-
mMajgu.

* KelinHpo™ 60pun6, ypaH pygacuja Y4uMHYM PaguoaKTUB 3NeMeHT aKTUHWIA
$am TOMMAAU.



PagniiHuUHT touopuga 6aéH aTuaraH «axolub»  xoccanapu
JHEPIUAHUHT CcaKfaHWW LOHYHUHM Tryé wy6.”a ocTura onumb Kyii-
an. Paguidi aHeprusaHuHr ryé abaguii maHb6aun, sbHM ey uaHpaai
6olwka aHeprusa capd uuammmaca "am, aHeprua 6epaguraH maH6a
6ynm6 KypuHau. LWyHWHr yuyii, KynruHa onumnap pajuitHu Ba
pagvMoakTUB HYpAaHWWHW WUAMWA XuU™aThaH Tekwupuw 6unad
wyrynnaHa 6ownaraHnmknapu axabnaHapnu ”“on 3amac. Onu6
6opuAraH TeKIWHPHLWAap Wy uajgap UnMMatau siHruauknap 6ep-

AnKK, 6y MabaymoTnap XWMUABUIA
3neMeHTnap TyrpucugardH  Gukp-
NnapHu, WYHWHTAEK, aToMmaap ysrap-
Maliin [feraH WArapuru TacaBBYp-
NnapHn Ty64aH y3rapTupuwira Max-
6yp aTan
34.
Arap pagwii npenapatu, MacanaH,
rpPaMMHUHI t034aH 6up Heya 3IWcC-
cacHra TeHr MuujopfarH paguii
6pomng RaBr2 yyppowumpaH sican-
raH Ba Tenacu TeWMWAraH KUYKUHA-
rMHa uyTuuara >xolnawTupunca,
KyTuyagaH HYpnapHUHI WHrU4Karu-
Ha jgactacM uwa 6ownaingu, 6y
i 1-paem. PagHoakTHB wypnammw- HYPNap louopura TOMOH iyHanraH
WNr MarHWT WWngo.-Taa axpanub 6yna,u,v|; 8HaKN HypnapHWHIr “amma-
KETULUH. CUHWM U prowuH TyTn6 uonagu.
TeWnKUMHr Tenacura QoTtorpaus
onacTUHKacu TyTub Typuaca, Wy HNACTUHKAHUWUT Hypnap TylwraH
Xonmnga uyopa gor “ocun 6ynagum.

JHAW,; UYTUYAHUHT Tewurura Ky4YaH MarHUTHUHT LWKUMONNi
KYTOMHN siumHnawTupnb Kkypannumk. A”Bon 6yTyHnai ysrapub
KeTagu. lMnacTuHkKaga 6MTTa uLopa [Or ypHura ydta gor; 6upW
60ArnM >Xoiga, MKKMHYUCH YHAAH Yanfa Ba YYUHUMUCKM YHUHT YHT
TOMOHMAa Xxocun 6ynagu

By Taxpuba Kys3aTunaétraH HypnaHuw 6uUp XUHCAM 3Maciu-
FMHW, HYPNapHWHI BepTWKan factacuM MarHuT MaifoHU Tabcupu
ocTMfa y4 XMn umypra axpanuwuum kypcatagu (ll-paem): mar-
HUT MaigoHupa y3 AyHanuwWmnHW y3rapTupmaguraH Hypnap y-
Hypnap ge6, MarHuT touopmuga aintuaramya TyTmb TypuaraHga yvan
TOMOHra oraguraH Hypnap p-Hypnap fe6, YHr TOMOHra oragu-
raH Hypnap sca a Hypnap fge6 arangu*.

* PaguiiHuHr  y3n  da”at a-Hypnap 6unaH “-Hypnap uwn’apanu  Paguii

npenapaTwiLMg p-Hypaap  Yukapuwumra cabab wWykH, 6y npenapaTnapna, ogataa,
bolwua paguoikTMB mogganap “ywumyacu 6ynagu, 6y ~wmmyanapuwiwr  6ab3vunspu
f -Hypnap uuk.apagw.

Pagwnoat



ATOMHUHT  Ty3unuwn 117

y-Hypnap y3 xoccanapu >XuxatufjaH peHTreH Hypnapwura
MyTnauo yxwangu. y-Hypnap, XyAAuU PpeHTreH Hypnapu kaébw,
ojatgarn EpyrnamkK HypnapuHuWHr xyaau ysum 6ynub, ammo ynap-
HUHT TYNUWH Y3YHAWKAAPW aH4ya Lucua Ba XUCMnapjaH yTull xycy-
CAATU  KYYNuaup; Y-HYpAapHUHr TabCUPUHM UanuHAUTH 30 cm
raya 6ynraH nynatgaH yTraigaH KeiinH xam naiuawl MYMKWH.

p-HYy pnap Katoj Hypnapura yxuwakhgu. by Hypnap MaH-
thunii anekTp 6unaH 3apsgnaHraH Ba HUM0ATAa Te3 yyyBYM 3appa-
yanap okumu 6ynunb, 6y 3appayanapHWHr maccacu BOAOpOS aTto-
MH MacCaCWMHWHI aTHru /1840 ynywwura TeHr. byHpaai 3appa-
YyaNapHWHT 3/1eKTpOHNap Ae6 atanuwm wouopupa aTub yTuaraH
agu.

p-HYy pn ap 6unaH KaToj Hypnapu opacugarm sroHa dapk;
TY HypnapHu ”~OCWUN UHAYBYM 3appadanapHWUHI 3”apakaT Te3nu-
rugagup. SHr Te3 yuyaguraH KaToj 3appavyanapUHUHT Te3nuru
150 MHHr Kkm/cek O6ynraH “onga, 6ab3u p-3appadvanapHuHT
xapakaT Te3nurun épyrnmk tesnurura (300 MUHIr KM/ceK ra) SAKWH-
nawunb 6opagu. p-Hypnap LaauHAMIKM 3 MM ra eTaguraH anto-
MWUHWIA  AucTnapmpaH yTuw' Xycycuatura ara.

M-HY pnap Jur axohnd Hypnap a Hypnapgup: a-Hyp-
nap, Xyaau ep-Hypnap Kkabu, sappavanap ouummugaH ubopat
6ynn6, 6y 3appauvanap Myc6aT 3neKTp 6GunaH 3apsifnaHraH. a-
HYpnapnuHr “~apakaT Te3NUrn p-HYPNapHUHI Te3nUrujaH aHya
KM4YMK, aMMO WyHAalh 6ynca xam, FofiT KatTa Te3/IMKKa, YYHOHYM,
20 MuHr km/cek Te3NWKKa 3ra; a-3appadvanap wmogpganapra
bowua 3appavyanapfaH K"pa OCOHPOK lOTUNAAW: a-HyplapHu
6atamom TyTW6 KOAUW Y4YyH uanuHauru 0,1 mm 6yaraH anoMmu-
HUA UCT Kugos.

a-zappavanapHuWHr MarHuT Ba 3/7eKTp MalfjoHnapuga oru-
WWHH ynyab Kypub, ”~ap uaiicm a-3appavya 3apagUHUHT Ty
3appaya Mmaccacura 6ynraH Huc6atuHu “ncobnab TonuUw MYMKWH
éyngn, 6y Hucbat, arap 3apag 6upauru cudatmga 31eKTpoH
3apaan, macca oupnuru cugatmpa yrnepoj atoMum MacCaCUHUHT
V12 ynywun uabyn kwam:uca, 1:2 ra TeHr 6ynub yYukagH. a-3ap-
paya 3apaguMHK GeBocuTa ynuaw, 6yHAaH Tawuapu, Wy 3apajg-
HUHT KaTTanurun 31eKTPOH 3apsaMHUHT WMKKKM Xoccacura 6apasap
3KaHAUTUMHW KypcaTau; OyHAaH, a-3appavYaHUHr Maccacu TypT-
ra TeHr, geraH Xxynoca Kenub uukagH. AMMO refunii aneMeHTU-
HUHT aTOMJapHrMHa aHa wWyHgan Mmaccara ara. WyHpali uwnnu6,
a-zappavanap renuii aTOMMApWHWHI, aHWKPOK LMAUG aiTraH”
fa, Tenuii MOHNAPUHMWHI aliHaH y3u 6ynub uuugu.

a-3appavanap renuii  WMOHNAPUHWHI  allHaH y3W 3KaHIUrK
6esocuTa yrkasmnaraH Ttaxpubanap 6unaH wucboTnaHau. a-Hyp-
nap yTuwmM MyMKWH 6ynraH fgapaxafja lHua Wwuwa Hah nuura
paguini npenapaTta COAUMHWG, HaWHWHT Or3y Kaslwapnab GepKMTUN-

www . Orbit
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An Ba 6y nai uanuMH gesopnau 6owua 6uMp wwuwa nail nuura Xoin-
nawTupunagn. Mabaym BauT yTraHgaH KelnH, CMpTUM Halga renui
60pANTUHU CNEKTPOCKON épaamMun 6uaaH aHumufaw MYyMKUH 6ynau.

Arap a-Hypnap Wynura cuptm pyx cynbdug 6unaH LonnaH-
raH 3KpaH uyiunca, LOPOHIM Xoinfja 6y 3KpPaHHWHI WYybaanaHu-
WWHN Kypuw MyMKuH. Ky3aTuw Mmaucagmpa, CnMHTapuUCcKON
ne6 atanaguraH acbobgaH doiganaHuw kKynaih (12-paem). by
ac606 natyHb (ke3) uunmHapgaH ubopaTt Oynu6,yHWUHT HOLOPUTK
uncmnga b nyna, Tyéuga aca A akpaH 60p, akpaH
cupTura  pyx Cynbug  loputuaran.  JKpaH-
MUHT pynapacura yyura pagumoakTueB mopga cyp-
Tuaram B nuHa xolhnawTupunagn. JKpaH nyna
opuanu uapanca, WwybfanaHuw KynaaH-Kyn yuy-
HalwnapgaH wunbopaT 3KaHAUTM AXWK KypuHaau.
Xap uaiicm vauyHaw 6MTTa a-3appadyaHuHr 3K-
paHra Kenumé ypuauw  HaTuXacuaup; LWYHWUHT
YUYH, YayHawnap COHMHWM "“ncobnab uunumb, mab-
NyM BauT opanuruga skpaHra Kenubé Tywapgurad
a-zappavanap COHUHM >"am TOMUL MYMKWH.

By uvauHawnap aipum aToOMNapHWHI Ky3ra
KypuHaguraH 6uMpuHYM Tabcupu 6ynau Ba aTtoMm-
nap pean MaBXY[ 3KaHAUTUHWUHT WaK-wy6”acus
ncéotnamp*. 1 r paguilHMUHT OuUp cekyHAja
3,5-1010 poHa a-3appayva 4YuKapuwu YauHaw-
nap COHMHM “ucobnaw Nynum 6unaH aHWKNaHgu.

PaguinpgaH uyukaguraH Hypnapga, touopuga antm6 yTtunrad
thoTorpapms npacTMHKacura TabCup 3TULW XOccacupaH Talwluapu,
KYNruHa XUMWUABKMIA peakumsanapra cabab 6ynumw xycycustu ~am
6op. Paguii Tysm ékm 6owua 6Gupop pagMoakTMB  Mogda Tys3u
apuTuaraH cys Bogopos 6unaH KucnopoAara CekKUH-acTa axpa-
nagun; pagvwoakTWB Hypnap Tabcupuja ammumak Bogopos 6GunaH
asoTra, BOAOPOA Xnopup Bojopon 6unaH xnopra axpanagu, Kuc-
Nnopoj 3ca O030Hra annaHagu. LUyHW Tabkugnab yTamusku, 6y
peakuusfapHUHT “ammacu TawuapupaH 3aHeprua 6epHwnu Tanab
aTaguraH 3HAOTEPMWUK peakuuanapaup.

PagnoakTue Hypnap Tabcupupga KynrmHa wmojfanap wybna-
NaHa 6ownangn; anekTp yTKasmanguraH 6awv3u mopganap (ma-
canaH, napauH) ce3unapnu fjapaxapja TOK yTkasaguraH 6ynuo
Konagu. Hw."oaT, pagnmoakTuUB Hypfap KaTtTa (M3NONOTMMK aKTUB-
NVKKa “am 3ra: yfnap opraHusm TyuumanapuHu emupagu, 6akte-
pusnapHu yngupagum Ba YyXaso.

J2- paem. CnuvH-
TapuCKor .

* HUX0ATAa KWUMK aToM 3KpaHra ypuaraHga cesunapnu Epyramk >;ocun

unna osMWwUHNYT cababu, o-3appavanapuHHr KypuHaguraH épyrnuk aghekTu
>;0CM1 MMAnW yyyii eTapan 6ynraH roAT 3yp KWHeTUK,3Hepruacu 6opauruanp.
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Paguii a-Hypnap 6unaH y HYPnaP dJwapubruHa uonmain,
6anku 6yHAa SAHIM Ta3CUMOH pajAvMoakTUB Mofjara ainaHagu
>$am; 6y mMoffa pacTaBBan pafuili amaHauuacwu peb aran-
raH agun. by ras, rapum Hu”osiTga 03 mMuugopga ~ocmn bynca ,\am,
YHU WWrM6 onuwira Ba YHUHTr XOccanapuHu TeKwWupub Kypuwra
myBadday, 6ynMHAN. ImaHauusa, xumussuin XKlyatgaH onrampga,
ey uaHpalh mogpa 6GunaH peakumara KupuwmaikguraH MHepT ras
6ynn6 umugm. By ras xumuaBuil 3anemeHT 6ynub, yHra papfo H
(Rn) peraH Hom Gepungu.

PafjOHHUHT aTOM OFMPAUTKU 222 Ta TEHr 3KAHAUTU Mab/yM
6yngn. PaguiHUHT aTOM OruMpaurn 226, reMAHUHI atoM Orupnau-
rm aca 4 6ynraHAUry yyyH, wybé”acus, paguin HypnaHraHga YHUHr
atomnapu pagoH atomnapu 6unaH reaunii atomnapura axpanagu.

Bowuaya uunub alitraHga, paguii UKKUTA SHIM 3EMeHTra —
pafioH Ba renuiira TyxXTOBCU3 cypaTha ainaHub Typagu.

Ra—aRn + He
226 222 4

PafjOHHM TeKWWUPULI YHWUHT Y30l TYPMaciuUrMHW KypcaTau.
PafjoH a —wuypnap uuuapub, renuiira Ba papguii J1 peb ara-
naguraH paguoakTuy uaTTUL MoAdara axpanagu. Paguii A, y3
HaB6aTnga, OMPUH-KETUH 6UP LATOp pagMoOaKTWB 3nemMeHTnapra
ainaHagu. AHa Wy 3aneMeHTnapgaH 6upy NMONOHMKA 6ynnb, y
paguii 6unaH 6up BakTha Kawd I3TUAraH 3au.

PagnoakTuB ~ofguMcanapHUHT Kawdg 3TUAULWKN XUMUSBWIA 3ne-
MEHTNAPHWUHI aTOMAapu EeMUPUAULIN Ba SHIM aToOMap yacun
UMIMWKU MYMKWUH 6ynraH Mypakkab cucTemanap akaHnurura %
uaHga wy6”a uongupmagn. PaguAHWHT pafjoHra Ba renwuiira
alinaHuluy, WYHWHIAEK, pafoHHUHI 6owua 3neMeHTnapra aina-
HUWKM WwakK-wy6”acn3 ncboT aTunan. Jemak, XUMUABWUIA 3N1EMeHT-
nap, Y4 6ynmaraHfa ynapHuHr 6avs3unapu, 6upmn-6upura ainaHa
onagun*.

AmMMO 6y alinaHuwnap ofaThaaru XUMUABMIA peakuumsanappaH
KaTTa ¢apy uunagn. XumMussuii peakumsnapHUHT Te3aurura Tem-
nepatypa, 6ocMm Ba 6owWwLa wWapouT Tabcup 3TraHu >$onga,
pagvoakTWB y3rapuwnapra "o3upru 3amoH ¢aHu muxtuépuga 6yn-
raH ey uaHAa Tamwm Myx,uT ce3unapnu fapaxapga Tabcup aTa
onMainaun. PaguMoakTWMB y3rapuwnap Hu™oaTha nacT Ba Hu"osaTha
louopn TemnepaTypanapga, Oywnuuga Ba [roAT KaTta 60CuM
ocTuga, uoponrmga Ba épyrga MyTtnayo 6up xun 6ynagu. by ys-
rapuwnap «ys-ysmgaH» 6ynagun genvw MymKuH. bus 6y y3srapuul-
NnapHU Ha Te3faTa 0MaMW3, Ha CEKMHalWTupa OnaMus. ,

* KynruHa pagnmoakTuB 3nemeHTnap >"o3vp CyHbUin yn 6unaH onnHagu. by
Tyrpuga KeinHpo”™ cysnaHagu.

JAMW-Orhi Ta
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OpHecT Pesepdopp (Ernest Rutherford) paguoakTtueBank .~ogucacu-
LK Ba aToM TY3WIULLIWHWM TeKWUpWL coaenfja uvwnaram 3Hr WMpMK OoNHMANapaaH
6vpu 6ynm6. 1871 hnnHuHr 30 aBryctuga
HenbcoHga (AHrm 3enaHgus)  Tyrungu;
Mowpean yHUBepcuTeTUAA (Kanaga),
WyHAaH KeinH, 1907 linngaH 6ownab MaH-
yeeTepaa, 1919 lhnngaH 6ownab6 aca Kemb6-
pugx Ba JloHgoHAa usmka npodeccopu
6ynn6 wwnagm
Peseptopas 1900 #ungaH  6ownab,
pagnoakTUB y>AncanapHH ypraHuw 6unaH
WwyrynnaHan Y pafgnoakTus mofgaanap
ynuapaglial  yd4 Xun HypHU Kawd 3Tau;
Peseptopg, CopgH 6unan  6upranukaa,
pagnoakTWB EeMUPHAWLI Ha3apHACHNU Tak-
NHG UMNAM; KyNruHa pagnoakTuB Hpouecc-
nappga renvin uocun GyNUWIMHW aHuL, McboT-
nagn. 1911 unga atoM AAPOCUHM  Kawid
3TAW Ba aTOMUHHI MNjaHeTap MoAenuuu
nwnaé YHuAW; wy 6HAaH atom  Ty3uauLwu
TyrpucmgarH \oAumpru 3amoH TabAuMOTU-
HUHI pyMBOXNaHWWMWra acoc conau Pesep-
topg 1919 iimnga 6ab3n  Gapuapop ane-
3pHecT Pesepthops MeHTNapHn a-zappavanap 6unaH 6Gombap-
(1871—1937) ANMOH  KWAMG. ynapHW XaxoHfa 6uvpuH4YmM
6ynn6, boun™a anemeHTnapra annaHTMpau.

35. ATOMHUW Aapo Mogenn. ATOMHUHT Tysuanmwmn 1897—
1898 imnnappa, AbHWU KaToh HYypNapuHWHr Tabuatu, 6y Hypnap
3NeKTPOHNAap oumMuaaH wubopaT 3KaHAWUTWM alllnaHraHjaH Ba
31eKTPOH 3apsagn <\amja Mmaccacu TOuMWATaHfaum KeNuHTuHa yp-
raHuna 6ownagun. Xunma-xun mogpanapfaH 3neKTpoHnap axpa-
AN6G YMKMWK 3neKTpoHnap 6Gapya aTtomnap Tapkubura kupagw,
feraH xynocara onu6 kengu. AMMO aTtoM, YMyMaH oOfraHja,
3NeKTp XutaTugaH HehTpangup; 6uHobGapuH, atompa fHa 6ow-
Ka 6up Tapkubuii uucm, mycbaTt 3apsfgnaHraH kuem 6ynuwim Ba,
Wy 6unaH 6upra, YHUHr 3apaau 3NeKTPOHNapHUHT MaHMWin 3apas-
napn MNUIMHAHEMHW MyBO3aHaTnawmy Kepak. ATOMHUHI Myc6ar
3apsagnaHraH 6y kmcmuHwm 1911 iimnpga Pesepdopn «-3appada-
NapHUHT rasnapfa Ba 6owua wmopjanapga ”“apakaTnaHUWUWHH
TEKWMUpUW wnakTmga Kawdg stam.

KOuopuga anTnmd yTunraHuwiek, pagumoakTUB 3NEMEeHTAapPHUHT
atomnapu axpatub uYukapaguraH a-zappavanap reAUUHUHT
mycbaT 3apagnaHraH umoHnapu 6ynub6, ynapHuWHr “apakaTt Te3fnu-
rm 20 MUHT KM/cek ra eTagu. a-3appayanap aHa WyHAjan roat
KaTTa Te3NIMKKa 3ra OyAraHAuMrun ydyH, “aBo OpuanH yuub yTub
Ba rasnapHWHr monekynanapu 6unaH TyuHawwb, ynapfaH anek-
TpoOHNapun ypub unuapagu. INeKTPOHNAPUHM WyuoTraH Mone-
Kynanap mycb6at 3apsagnaHu6 uonagu, ynapgaH axpanut YHK-
LaH 3/leKTpoHNap 3ca 6olWkKa Mofekynanapra fAapxon 6upukume,
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ynapHu maHguin 3apsgnangn. LWyHgain kunmb, xaBoja a-3ap-
pavyanap MynHpa rasHWHr mycbaT Ba MaH(WIA 3apsafgnaHraH WOH-
napu “ocun 6ynagw.

WHrnn3 ¢usnrn BunbCoH alipum 3appavanapHUHT WYIUHU Ky-
pUHaguraH uuauw Ba 6y WynnapHUHT QOTOCYPaTWHH ONWLW YYyH
a-zappavanapHuWHr “~aBOHW WOHAAWTUPULW  XYyCYCUATUAAH (HOiA-
fanangu.

BunbcoH m™eToau uyihimparngaH wnéopat. Arap cyB 6yTura
TyliMHraH “aBo Te3 coBuTuUACA, BYF cykuyllkka ainaHub, xypa
mMaiga TymMaH ToM4una-
pvHW  Mocun  uuMnagu.

AMMO 4YaHrgaH TaMoMWu-
Nna xonu 6ynraH “asopa
TymaH >"ocun 6ynmacnu-
M aHuknaugun; TymaH
X;ocun - OynMWmM - YYyH,
YyaHr 3appavanapH 6y-
nwn  anbatta  3apyp;
6yF aHa Wy 3appadanap
atpotura TynnaHub6 cy-
IOKNMKKa atnaHagn. as-
HUHT  3NeKTp 6unaH
3apsaffaHraH Mofiekynanapu xam Xyagau aHa WyHAaln yaHr sappa-
yanapu kabu Tabcup 3Tagu. Arap a-zappadanap cys Oybura yTa
TylinHraH "aBonuM KamepafaH yTKasu/jca, a-zappauvanap hynuga
Aocun b6ynaguraH MoHnap y3 atpoHga cyB 6yruHu cyB ToMuuna-
pura alinaHTupagu, Kamepa &H TOMOHMAaH EpuUTUATaHAa 3ca Xap
uaicu 3appavyaHuUHr Wynu WHrMYKa TymaH Wyn Tap3upga Kypu-
Haau.
ByHpail Taxpubanap ydyyH wuwnatunaguraH BunbcoH Ka-
ne pacu wuwagaH LWAUHTAH B KOMK,0K-
NH 1 UMAMHAPAWP (YHUHTr  cxemacu
13- pacmga KypcaTunraH); “apakatyaH nop-
WeHb B umauHgp TYO6W XM3mMaTUHWU yTangu.
MopweHb opuara Te3 cypuaraHja Kamepa-
farn Ham ?"aB0 KeHrawWuw HaTmxacmpa co-
BNagu Ba CyB 6yrura yTa TylinHagw.
a-zappavanapHuHr BunbCcoH  KaMepa-
cnparn (l4-paem) WynnapuHu KysgaH Ke-
yMpcak, a — 3appavanapHuHr Wynm Tyrpu
YH3HKNWU Ayn 3KaHAUTUHWM Kypamu3s. Ly 6u-
NaH 6up BakKTAa, Ha3apuUAHUUT KypcaTuwmnya,
14- paem  a-3appavanap ’v\ap K,alicn 3appava y3 nynu gasomupga (6y
JiyNapuHUHT (hoTorpa- nyn ~aBofa 11 cMm ra eTuWM MYMKWH) 103
usicn. MUWUHrapya aTOMAapHM yuypaTullM Kepak.
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LyHra kapamacfaH, 3appadYaHuUHr Wynu Typpu 4usmuanruya
Konap 9KaH, flemak, a-3appauvajap aTtomnap WuYuUpgaH yTub
KeTagu.

By “oaucaHu sfHafja NyxTapol TEeKWWPULI LWYHU KypcaTagu-
KW, HYpPMapHUHT napannen fjactacu ra3 €ku tonua MmeTann nnac-
TWHKa LaBaTW Opuanu yTraHfgaH KeiuH 4YmKaéTraH Hypnap ysapo
napannen 6ynmai, 6up 03 Tapyouy 6ynagun; aTMmwwnapuya, a-sap-
payanap Tapuanagu, AbHW ynap fgacTnabku WynupgaH oragu.
Typpu, ornw 6Gypuyaknapu, ymymaH onraHfga, KaTta amac, ammo

AaMMa BauT WyHAaln 3appavanap 6ynaguku (TaxMWHaH CakKKuW3
MUHT 3appayvafaH 6utTtacu),

ynap Xypa katta Gypuyak-
Ka oragu, 3appavyanapHuHr
6ab3nnapu “~aTTo opuara
ynoutupunagu, 6y “opguca
wy Hypnap iynuga 6upop
KaTTHL, YyTM6 6ynmaigurax
Hapca yuyparaHga CcoAaup
6ynagn. a-Hypnap  nyn-
napuHuur 6abv3M QpoTorpapusnapuia 3appadvanapHuHr 6GyHpAaH
Xyfa KkaTta OGypuyakka OpuliM  paBllaH KypuHW6 Typaau
(15- paem).

a-zappavyanap xapakaT MyHanuwupa 6uppaHura 6ynagurad
OyHpalh y3rapuwHWHI cababn numa? a-3-appayvyanapHuUHr 6ypunu-
WK, yMyMaH OnraHfa, a-zappavanap “ampja aTOMHWHI 3apsagnu
umcmnapy opacufpa ysapo 31eKTp TabCcupu OynuuwimpaH kenué
UALUMWWHA TYLWYHWW UHAUH 3Mac. JNeKTPOHNAapWHHT aHa LWYyH-
pali kucmnap 6yna onuwun rymMoH. AXUp, 3/1eKTPOHHUHI Maccacu
a-zappayYaHuMHr maccacugaH uapuii6 7500 mMapTa KUYMK-KY; LWy-
HUHI Y4YyH, a-3appaya 3/eKTpPOHra Xyjaa AKuWH 6ynraH xoipgau
yumnb yTraHfa 3%am, Oy 3appaya 3/eKTPOHHM 6Mp TOMOHra
opauvpagn, aMMO Y3WHWHT WyAMHW YHYa y3rapTupmangu. a-sap-
payaHUHI OpulIM a-3appavafapHWHr atomnapgaru Mmyc6bat 3a-
pagnaHraH uucmnap 6unaH ysapo TabCuUpW HaTUxacmpga cogup
bynagun, ge6 capas Kuauwra Typpu Kenagw, atOMAapHUHT Myc-
6aT 3apagnaHraH 6y uucmnapu, pasBluanWky, u-3appadanap uaH-
pail maccara ara 6ynca, Xyaaum aHa liyHfaH Maccara ara. byHpaaH
Tauuiapu, Wy macca HWNoATAA KUYMK XaXMHW 3rannangu, paeb
thapas uUMIMW 3apyp, YYHKM, aKC "onfja, YHWUHI 3apsigu Kyunu
3NeKTp MalgoHuM "~ocun LMna onMac Ba a-3appada kKaTTa 6ypuak-
Ka ora onmac 3gu.

Peseptops aHa Wy Mmyfno”™asanapra acocnaHu6, atom Ty3u-
AVWUHWUHT KyAngaru cxemacuHu Taknug a1aum. ATOMHUHT Mapka-
3npa mycbart 3apsiffiaHraH fapo Typagu, 6y agpo atpodupa “ap
Xun opbutanap 06yiinab 3neKTpoHnap ainaHagu. INeKTPOHMap-

15- paem. VIKknTa a-zappaya WNyNAUHUHT
thoTorpadHsacu.
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HUHI anaHuwuy HaTuxacupa “~ocun OynaguraH mapkasgaH Lo-
4yyBUM Ky4 A4po 6GuiaH 3NeKTPOH opacupa BYXyfAra Kenagurad
y3apo TOpTMAMW Kyydum 6unaH MyBoO3aHaTnawagu. Ly ca6a6nm,
3NeKTPOHNap fApojaH MablyM Yy30unIuKAa “apakaT uunagwu.
JNeKTPOHNApPHUHI Maccacu HuNoATAa KWUYMK BynraHnurujat,
aTOM MacCCaCMHWHI Lapuiné ”"amMmacuHW Wy aTtoM SALPOCUHUHT
mMaccacu Tawkun atagu. byTyH aTom ynuyamnapu 6unadH Wy aToMm-
HWHT aiipum LMCMAapu yndyamaapu opacmparu HucbaT TaXMUHaH
uyngarn pauamnap 6wunadH udofanaHagn: aTOMHUHT guameTpu*
10~8 cm atpodupa, anekTpoH pgmametpum 10“13 cm Ba A4po Aua-
meTpu 10~m pgaH 10~12 cm ravagup. ByHAaH paBwaHku, A4pO
Nampa 3nekTpoHnap (ynapHUHT COHM YHYa KYH 3MaciuruHu
uyimpaa kypmb yTammu3) aTtoMm cucTemacu arannaraH 6yTyH aso-
HUHT HW"NOATAA KWYMK UMCMUHUW 3rannangu.

ATOM TY3UIUWUHUHT Pe3epdoph Taknudg 3TraH cxemacu éku,
ojaTtha anTuwinapuya, atoM MOLENM a-3appavyaHuHr ouopuga
6aéH aTuAraH oruw “ogucacuHm 0ocoH m3zo”™nab 6Gepaau. Oap.\a-
uwaT, AAPOHUHT Ba 3N1eKTPOHNAPHUHI ynyamnapu O6yTyH aTtoMm-
HUHT  yfnyamiapura uaparaHfja Xyjga KWUYUKAWUP;  aTOMHWHT
ynyamnapu aca agpofaH 3Hr ysouy 6ynraH 31eKTpoOHnap opb6uTta-
cn 6unaH 6GenrunaHagmW; WYHWHr YYyH, a-3appavanapHuHr Kkyn*
ynnmru atomnap opacupaH yTtu6, y3 NynupaH yH4Ya ormangu.
a-3appayvanap agpora  Xxyga
NaM  fILMH  KenraHgarvHa anek-
TPUK UTapuauw Hatuxacuga 6y
3appava Y3WHWHT uarapuru nynu-
paH Xypaa ofh6 ketagwu.

16- paemja a- 3appavanap-
HWHT aTOM MWYudaH yTuw ynu
KypcaTunraH. Kppa Tyrapakua-
nap 6unaH 3nekTpoHnap, paem Ib

- paem, a-sappadaslapHHHI aTtoM N4n-

ypracmgaru oy Ttyrapakya 6unad faH yTaw ynu.
aToMm aApocu KypcaTunraH. A Ba
B 3appayanap 3nekTpoHnap 6unaH yupawraHfga 6up 03 oragu;
B 3appava aca Mycbar 3apagnaHraH agpo 6unaH  yupawHo6,
Kyunum papaxafa oragwu.

WyHpadh umnmb6, a-zappadvanapHWHr TapuanuWWHW ypraHuul
aTOMHWHI #4pO Hasapuacura acoc Ccongu.

36. ApponapHuHr 3apagnapv. Mo3nuM UOHYHU. ATOMHUHI Ty-
3UNMLW HasapusacH puBOXaaHa 6ownaraHga, YHUHr onguga Typ-
raH Basudanapgan 6upu \ap xun atomnap agponapu 3apaguHUHT

* ATOMHWHI AnameTpu feraHfa GyTyH aTtom cucTeMacMHu Lampab onrad
cepa AnameTpu TYLIYHWUNA[H.
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KHAMaTUHM aHuynaw Basudacu 6yngn. ATom, ymMyMaH Onradpa,
3NeKTp uuuatugaH HeTpan OYyAraHAUIM Y4YyH, AAPO 3apsAuHK
aHuunab, wy sapo artpodupa annaHyBuYM 3INEKTPOHIAP COHUHU
Tonuw “am MyMKWH. By BasH(aHu >'an umnuwpga peHTreH uyp-
NapUHWHI CNEeKTpNapuHW ypraHuw katTta épjaam Kypcatau.

ABBano, ojataary OMNTUK CMACKTPAAPHHHT, AbHU «KypuHagu-
raH» EpyrnuK CrneKTPNapMHUHT y3M HUMa 3KaHAUTUHU 3cnaTtub
yTamus.

Arap uJyrfnaHraH UaTTrW, >XWUCM cOYaéTraH oL Epyrauk Hyp-
NapuHWHT Accu fjacTacu Wwuwa npusMagaH yTkasunca, npusma-
IVUI opua TOMOHMra UuyinMnraH 3kKpaHga TyTalWw CROeKTp
feb aTanaguraH Ba paHrgop iynnapgaH mbopaT cnekTtp “ocun
6ynagn, Cy cnekTpja KamManakHWHI uu3ungaH Toptub, To rymag-
Waraya 6apya paHrnapH ysnykcus Taptubga “ocun 6ynagu- by
XOo4McaHUHI cababu wyHfaku, oy EpyramK TyAuuH y3yHauru -VI)
XWn 6ynraH paHrgop HypnapgaH ub6opat, 6y Hypnap npusmagaH
yTap 3KaH, y3 ynugaH ?$ap xun papaxkafa oragn Ba 3KpaHLLWr
>\ap XWUn Xoinapura Tywu6, cnekTp "ocun uunagu.

CnekTp "ocun UMAHW YYYH, nNpu3Ma ypHura AudpakymnoH
MaHxapagaH ¢oligananca xam 6ynaau. AudpakynoH naHxapa
Wwuwa nnacTuHkagan wbopat 6ynmb, 6y nnacTuHKa cupTura
6up-6upura xypga AuuMH opanukga onmMoc 6unaH MUrmyka napan-
Jen ymsuyuvanap umsmnrad 6ynagm (1 mm ga 1500 ravya umsmyua
6ynagn). TuHuumac 6y uumsumuyvanap naHXapaHWHI «HOBAanapu»
ponuHu yiiHangu. Epyrnuk aHa lWwyHAad naHxapa opuanu yTu6,
Tapkumbuii uucmnapra axpanagum Ba CNekTp ~ocun uunagu; 6y
ciieKTp npu3ma éppgamm 6unaH \ocun uumnram chnekTpra yxwan*
OW-10, aMMO YyHAa paHrfnap Teckapu TapTub6aa XoWnawraH 6y-
nagu.

UyrnaHraH KaTTUK >XuUcmaap €ku cywunuknap ”~amma BauT
TyTaw ChekTp Xocun umnagu. K,attuy KusuraH ras éku 6yr ym™a’
paguraH épyraMk Tapkubuii umcmnapra axpanraHga a,\son
6yTyHnain 6owuavya 6ynagn. byHpgai ras ékm 6ykAaH uvmkagurad
8pyrnnk Tapkubuga gakat MyaisH 6ab3nm mypnapruHa 6ynagw,
LLYHWUHI Yy4yH, 3KpaHAa TyTall paHrgop CcnekTp ypHura anpum-
alipum paHrgop uyusuunapruHa ~ocun 6ynagu, 6y umsmunap 6mp”
6vpugaH kopa iynnap 6unaH axpanub Typagu. by uksuynap-
WL COHW, pPaHrM Ba XOWNaHWWW UATTUL, LH3UraH ras ékum 6yr-
HUHT Tabuatura 6ornuy. MacanaH, Kanuii MeTanUHWUHE Byru
yyTa YH3MLLaH — MKKUTa UW3MN Tycnu Ba 6MTTa ryHagwa Tycnu
ynsnygaH mnbopat CNeKTPHWU XOCUN UMNafu; KanbuuUil 6YTMHUHT
cnekTpupga 6up Heya uM3uA, capuy Ba AWWMA ymsuunap 6ynagu
Ba "oka3o. byHpain cnekTpnap y3yu-y3yl €KW YM3ULU-Y«e
3iiy cnektpnap pe6 aranagu.

ONTUK cneKTpNapHW ypraHuw y4vyH, CAEeKTPOCKOM Ba CNeKTpo-
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meTp peb aranaguraH wmaxcyc ac6obnap 6op. CnekTpomeTp
CNEeKTP YU3IULNAPUHUHT COHWMHM Ba UaHAalk >XoWnawraHaurnbu
Ky3aTuwirarmHa MMKOH 6epn6 konmai, 6anky Teruwnu Hypnap-
HUHT TYNKUH Y3YHHKNApWHW ynyawra "“aM UMKOH 6epafu.

3HAMW, PEeHTreH HYypnapuHUHI CNeKTpnapuHu Ba 6y cnekTpiap-
HUW ypraHul HaTWXacupa ONMHFaH XynocanapHu Kypub umymwra
yTamums.

bu3 touopupa aiiTnb yTraHgek, PeHTreH Hypnapu HuxoAaTaa
Te3 y4yaéTraH 3/eKTPOHMApPHUHT 6MpOp LATTHK >ucmra 6opub
ypuanwmn Hatuxacupa ~ocun Oynaaum Ba KypuHaguraH Epyriauk
HypnapugaH TYNKWH Y3YHAUKNAPUHUHT aHya uucua 6ynmwu
6unaH Qapy umnagu. SHr unucka Epyrauk TYNKWHAAPUHHHT Y3YH-
nnrn 4000 aHrctpem (ryHadgwa paHrgarn Hypnap) 6ynaraHH
Aonpa, PeHTreH HYpPAapuHWHT TYNKUH y3yHauru 20 gaH 10 0,1 aHr-
cTpemraya O6ynaau.

PeHTreH HypnapuHUHI CNEKTPUHWU "OCWMA LMAMW YYYyH, ofaT-
parn npusmagaH éku rouopupa 6aéH aTunraH gudpakuuMoH naH-
apafaH (oinpganaHn6 6ynmaign. Hasapuii xu™aTgaH onraHga,
peHTreH Hypnapu KabH, aHa WyHAak KHcua TYNKWH Y3YHAHTUra
ara. 6ynraH Hypnap y4yyH 1mm cHptuga 1000 000 umsumuya 6ynrad
OVndpakUMOH manxapa Talépnaw nosum 3aM. byHpail nmaHxapa,-
HW;O0yHbUIA Ryn OunaH Taliépnaw MyMKWH 6GynmaraHupaH, ysou
NakT peHTreH Hypnapy CNeKTPWHW XOCUNT KWW WUMKOHUATW Ty-
rmnmagu

1912 Munpga weenuapusannk Guank Jlaysfa peHTreH Hypaapu
YUYyH AudpakuMoH naHxapa cudatuja kpucTtannapgaum goinga-
NaHWW Kepak, geraH ukp Tyrungu. KpHcTannapgaru atomnap-
HUHT MabayMm 6up TapTubaa XoilnawraHnury Ba 6y KpHcTannap
opanuru HWXoATAA KUYMK OynraHauru wy kpucrtannap Ttanab
aTunraH gudpakuuoH naHXxapa poavHWM yiliHail onagwn, fe6 Tax-
MWH Kuauwra acoc 6ynau. Taxpuba JlayaHWHTr 6y TaxMUHLWIT
épuMH cypaTga Tacaumunab Gepau Ba Te3 opaja WyHAan 6up
ae606 Ty3mwra wmyBadday OynuHAMKK, 6y acbobnap uapuiip
6apya 3NeMeHTNApHWUHT PeHTreH Hypnapu CNeKTpUHU "ocun Kn-
AMWra WUMKOH 6epau.

PeHTreH Hypnapu cnekTpuHuM .\oCWA LWAUW YYYyH, PEHTreH
Halinapngarn aHTWMKaToh, CMAeKTpM Tekwupuamouuu 6ynraH we-
Tannpan fcanagH éku nnaTuHajaH scanraH aHTnNkarogra Tek-
WupHNaétran  37/eMEHTHWHT 6upop 6GupuMKMacu OpUTUNALH.
CnekTp “ocun KunuHaguraH skpaH cudatuga (ortorpagusa nnac-
TUHKacu Eku goTtorpadua LOro3n ONMHAAW; NNaCTUHKA EKK
K6ro3 OUYHATMPUATANfaH KelinuH, YHAa CMEeKTPHUHI XamMa 4Yu3ul-
napu paBlaH KypuHWG Typagw.

PeHTreH cHekTpnapn 6yr Ba rasfapHHHI UYN3HK-YH3WK CMEKTP-
napujau HuxoaTha copfa 6ynuwim  6unaH dapk Kunagu. Xap
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);alicn 3NeMEHTHUHT peHTreH CcnekTpM 6up Heya uu3m™napgad
€KW YH3WUNapHUHT 6up HeuyTa rpynnacugaH wnbopat 6ynub, ynap
/(—L—M cepusnap 6unaH 6enrmnaHagun, ynapHUHr >XORNaHULWN

B d >$ap xun a3neMmeHTnapga MyT-
na”o yxwaw 6ynagn. Hyp

As 3 COYYyBYM MOJJAHUHT TabCcupwu
Se A CneKTpan 4YusnunapHuWHr Tyn-
MH  y3yHAuUKnapugarmHa 6u-
Rr = y3y puna
I EEVIVR
Rb r? 1913
_— MoO3nu PpeHTreH HypJsiapuHu

rekwupmb Kypmub, asnemeHT-

17- paem. fAgpo 3apsgnapHuUHr optub 60- nap TapTVI6 HOMEpNAPUHUHT

puwmn TapTMbuga KolnawTUpuaraH ane- opTUG Gopuwn  buna, FH:HI:I
MEHTNApHUHT peHTren cnektpnapuga K ce-  OMPOP  3NEMEHTHUHT [aBpuin

puAfarn uMsWywWpHUHT 6up-6upura Hucba-  cucTemaga TapTub XutatgaH

TaH cumkawn. NaHAal  YPUHHU  MWron 3Tu-

WWHN KypcaTaguraH COHHUHT

opTn6 6opuwmn GunaH xap yaincum cepus yYusnuiapu TYIKUH Y3YH-

NUKNapUHUHT Kamainé 6opuw TomoHura \\apa6 mabiym 6up Tap-
TN64a CUMKULWNHWN TONgu.

17-pacmpa MulWbAKAAH CTpOHUMiAradya 6ynraH 6up batop ane-
MeHTnap yuyyH K cepusapgarun paswaH a Ba f} unsuunapHuHr “aH-
fal  CUMKUTAHNWUIKM  KypcatunraH. bBupuHum yuyTa 3nemeHTAa
YN3UANAPHUHT CUMKULWKM TaXxMUHaH 6uMp XUnga 3KaHAUTW pacM-
JaH KypuHu6 Typmubam. bBpompgaH (Ne 35) py6ugwuiira (Ne 37)
yTUATaHga CU/DKULW WKKW Mapta opTu™ 6ynagu, 6y — 3neMeHT-
napfaH 6upy Tawnab KeTUATaHAUTWMHU KypcaTaju.

JNeMeHTNapHUHT PeHTreH Hypnapu TYAUWH Y3YHAUKNAPH
6unaH Wy 3fnemMeHTNapHWHI TapTub Homepnapu opacugarn 6of-
naHnw Mos3nu INOHYHMN ae6 atanagu; 6y UOHYH "yimngarunda
TabpHMONAHUWN MYMKUH:

JneMeHTNapHUHT PeHTreH Hypnapu TYIKUH Y3yHAUMKNAPH
Teckapu UuiimMaTnapujaH uuuapunraH kesagpaT uagusnap wy
3NeMeHTNapHUHT TapTubé Homepnapu 6unaH uusuuan 6orna-
HUWaa 6Gynagu.
by peraH cys3, arap ab6cuuccanap yuura 3feMeHTNapHUHT

TapTub HOMepnapu, OpAuHaTanap YKHra ryfauuH Y3yHAUKNapu-
HUHI Teckapu "uMiiMaTnapupaH uuuapunraH ksagpaTr wungusnap
i-'yiinb 4HKMAca, ynap opacupary 60rnaHuw, rpauk Xu"atasH
onraHga, Tyrpum 4umsmn”™ 6unaH wudoganaHagun, AeMmakgup.

Mo3nn Kaw@uétn aTtoMNapHUHT TY3UAUWWHWM aHHUNawaa
HUXO0ATAA MYXUM pOfb YAHaAW. DNeMeHTNapHUHT PeHTreH CnekTp-
napu 6wunaH ynapHWHr TapTu6 HoMepfnapu opacujaru sfuuH 6or-
NaHWW 3NeMEeHTNAapPHUHI TapTub Homepnapu LWy 3/eMeHTAapHUHT
LaBpuil  cucTemMafarH YpPHUHU WYHYaKWM Maidg “mnnbruHa Kon-
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mail, 6ankm MabaymM (QU3MK MabHOra 3ra 3KaHAUTUHWU, SAbHU
aTOMHWHT "aHpaanmp XxoccacMHU ugoganaliMHU “am KypcaTiu.

Mo3nu wuwnapuravaé”, 6ab3nM Hazapuin Myno”~asanap 3ne-
MEHTHWHI TapTu6 uomepu LWy 37eMeHT aToOMU AAPOCUHUHT MYC-
6aT 3apagnapu COHUHW KypcaTagu, eb TaxXxMWH LMAMwWra MMKOH
6epap agu. Ywa BakTna Pesepdoppn a-zappavanapHUHr  rorwa
MeTann nnacTUHKanapfaH yTaéTraHga TtapaiuWunHKW ypraHuo,
3/1eKTPOH 3apsaan 6upnuk cugatmga “~abyn ~mMauHca, SAAPOHUHT
aHa WyHAan 6upnuknapfa udoganaHraH 3apsagaum alHU 31eMeHT
aTOM OTMPAUTUHWUHI TaXMWHaH fpMUra TeHr 3KaHAUTUHU TOnAu.
AHYa €eHrMNn 3NeMeHTNapHWHI TapTu6 HoMepu "aM TaXMMWHaH
aToOM OTUPNUTUHWUHI ApMura TeHr 6ynagu. tOuopupa 6aéH aTun-
raHNapHWHIr “ammacu ALPOHUHT 3apsagun, COH >KuuaTujaH OnraH-
fJa 3NeMeHTHWHI TapTwb Homepwura TeHr, feraH xynocara o0nu6
Kengu-

1920 imnpga MHrAM3 GuUanrn YsgBuk MUC, KymMyw Ba MiaTuWHa
aTOMNapUHWUHT 3apagnapuHn 6eBocuTa yndaw KWynm 6GunaH 6y
XynocaHu y3un-kecun tacamnagu:

Mwuc Kymywu MnatnHa
Anpo 3apagnm . 29,3 46,3 77,4
TapTn6 nomepu 29 47 78

Taxpuba Ba’Tupa My appap cypatja to3 bepajguraH xaTo-
NnapHW Haszapra onumb, "~ocun “WAWHTaAH COHNAap 3fleMeHTNapHUHT
TapTub HoMepnapura Xypga Tyrpu kenagu, feb o6unuw Kepak.

WyHpat unnnb, Mo3nu "OHYHU aTOM AAPONAPUHUHT 3apap-
NnapuHy aHuW”nawra MMKOH 6epaun. LWy 6unaH, atomnap HeiTpan
éynraHnurugad, >$ap uaicum 3nemMeHT aTOMWUHUHT AApPOCU aTpou-
Ja alinaHaguwraH 3MeKTPOHAap COHW "am aHH™NaHAH.

37. ONIeMEHTNAPHWUHT  YM3nL-4M3nL, cnekTpniapu. Bop Hasa-
puacu. Pesepdoph kawd 3TraH f4po mogenn [aHus 0nuMu
Hunbc BOPHWMHI* wWAMWIA uwnapu Tydakam sHaga pUBOXIAHTHU-
punau. BOpPHUHT uAMWiA Mwnapuja atoM Ty3uUAUWKM TyrpucugarH
TabAMMOT 6uaH CNeKTpAapHWHr “~ocun 6ynuwn  Tyrpucupaart
TabAUMOT ypracupa auuH 6ornaHuw 6opauru aBA0N KypcaTtunagu.

ByHfaH onguHrn naparpadpa anrH6 yTunraHugek, 4msn’-ym-
3n™ cnekTpnap uartTtuy uusuraH 6yF éku rasnap uuuapagurad

* Hunbec Bop (1885—1962)— pgaHuanNuk hU3NK  0NnUM. AToMm
Ba MoJsieKynanap 3neKTpoOH LO6GMUNAPUHWHT Ty3WAWW NPUHUMNWMKM Tonaw Ba 6y
6unaH aTOMHWHI Ty3WaulIWra OHJ .y33upll Hasapusara roaT katTa XMcca Ly Aw.
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CPYTFNMKHHHT Tapkubuii b ucMmnapra axpanuwm Hatuxkacuga \o-
cun .6ynagn. X®p KaiieH XMMWUABUIA 3NEMEHTHUHT y3Hra XOoC Chek-
Tpu 6ynagn Ba YHUHT CNekTpu 6ow”™a 3NeMeHTNapHUHT CheKTp-
napugaH dapk “mnagn. MeTannapnuHr Kynuuinuru HUX0ATAA
Mypakkab, ro,:T Kyn coHAaru u4uswyTapgaH ubopaT cnekTpnap
NocBn uHnagu (macanaH, Temup cnekTpmga 5000 raya YH3L,
b6ynaapf), aMM0o aHya OAAWi cnekTpnap “am yupaigw.

Onumnap Pe3epopAunHT A4p0 NasapusicumMm puBOXIaHTUpa
60pun6, YM3NL-YN3UK CNEKTPNApPHUAT Mypakkab Tysunuwpg'a 6ynu-
WK 3N1eKTPOHNAPHUHI aTomaap uuymga coaup OynaguraH Tebpa-
HUWMnaaHAWp, feraH Qukpra kenagunap. Pesepgops HasapusAcH-
ra 6mHoaH, “ap ualicu 31eKTPOH A4PO aTpodupaa ainnaHagm,
6yHAa AAPOHWMHI TOPTUL KydyuM 3NEKTPOH alinaHraHga BYXyAara
KenaguraH mapkasfaH "o4yyBYM Kyd 6unaH MyBo3aHaTha bynagu.
ONEeKTPOHHUHI  aliflaHULWN YHUHT Te3 TebpaHuwmUra mMyTnako yk-
WwakfH; OYHWHT HaTuXXacupa SNeKTPOMarHuT TyA“MHAapyW YuLm-
WH Kepak. LLYyHWHr yuyyH, aiinaHaéTraH 3MeKTPOH MyaWlsiH TYNKUH
Y3YHAWUNN a 3ra épyrnaMk yunuapagu Ba 6y Tynauu Y3yHAUTU 3NeK-
TPOHHWHI opbuTa 6yinna6 ainaHuw yactoTtacura 6Gornm” paeod,
TaXMUH MWW MYMKUH. AMMO 3/71eKTPOH Eépyrauk uyuuapradga
Y3 3HEPTUACUHUHI 6Up ~MCMUHW Wy oTafgu, HaTuxaga 3NeKTPOH
6unaH A4po opacugaru MyBo3aHaT O0y3unagu; 31eKTPoH 6y MyBO-
3aHaTHM TUKAAW Y4YyH, CEKMH-acTa fgpora AMHAAWMWWKM Kepak,
6yHAa, 3MeKTPOHHUHI opbuTa 6yiinab anaHuw 4acToTacu CEKUH-
acTa ysrapafu, 31eKTPOH coyaguraH 8pyriuk xapakTepu “~am y3-
rapagn. O”ubatpa, 3NeKTPOH Y3 3HEPruUACUHH Tamomnab, agpora
«TYWUIWN» Kepak, 6yHAa, EpYyravK YMKULWKW TyxTahgu.

bawapTn, 3NeKTPOHHUHI “apakaTnaHuwu pgap”a”mn”at aHa
WyHAal y3nykcus cypatga y3rapub TypraHga 3au, cnektp >$am
.yaMMa Ba’T TyTal O6ynraH, fAbHW MyaWsiH TYNKUH Y3YHAMKAAru
HypnapgaH néopat 6ynmaran 6ynap 3gH. byHgam Tawuapw, anek-
TPOHHUHT A4pora Kenué «Tywulin» aTOMHWUHT eMUPUANLINAAH
Ba YHUWHI Wy”~onnb keTuwungan gapak 6epap sgu. WyHaan umnunb,
Pesepops HazapuACH CRAEKTP YM3NLAAPUHUUT TauCUMAaHWLWKN-
fary "OHynuWATHUIMNA 3Mac, 6anKyM YU3HL-YH3W" CUEKTPNApUUHT
MaBXyg O6ynuwuHn Pam m3o”*na6 6Gepuwra 0Xu3 3gu. -

1913 Wnnpa bop atom Ty3uAMWHra OUA Y3 Ha3apUsCUHMW Tak-
nnd aTan. bop y3suHWMHI 6y Haszapusacupga cuekTpan “oguncanapHu
aTOMHWHI AP0 MOAenura Mo.“Mpauk 6unaH myBodu nawtupau,
aTOMHUHI A4pP0 MOJEeNuUra HypnaHUWHWHI KBauTnap Ha3apuscH
peb atanaguraH umasapusiHum TaTtbuk 3aTau; 6y HasapusHuU Hemwuc
tmanrn MnaHk ¢aHra kuputraH agu. KeauTnap HasapUACUHUHT
MOMMATU WYHAAH M6opaTKU, HypnaHuW 3Hepruscu uarapu' ~abyn
KUAWHTAWHACK, Y3MYKCU3 OKUM 6uiaH YHKHG6 Ba HOTMAMG TypMmaii,
6ankn aipyum KW4YuK Ba MyTna™o al L nopumanap —3aHeprus
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KBauTtnap u 6unaH un™agm Ba toTunagn. Hyp uu™apaértraH
XUCM 3HEPrUACMHUHT 3anacu 6up Tekucpga ysrapmacfaH, Tycat-
paH (cakpab-cakpab), KBAHTMaKBaHT y3rapagu; >XUCM Kacp COH-
fjarn KBauTnap yumHapa onMangu “am, toTa onMangu "am.

3Heprus KBaMTUHUHI KaTTafUruM eounnaérraH 3SHeprusHuHr Teb-
paHuwnap couura 6o0TwW 6ynagu; TebpaHWWap COHW W KaH4ya Kyn
bynca, KBaHT MMWKAOPM XaM LWyHYa KatTa 6ynagw.

JHeprua KBaHTUHW e 6unaH 6enrunab, KyimgarHuH @€smw  MyMm-
KVH;

e= /ro

6y epga F—TnaH K KOHCTaHTacu peb atanaguraH ysrapmac
KaTTanumk 6ynnb, 6,625- 10—87 apr/cek ra TeHr. Hyp 3HepruscMHuMHI
KBaHTNapn poToHnNap fe6 >avm artanagu.

Bop 3feKTpOHNapHWMHI a4po aTpodupa ainaHuw “ogucacura
KBaHT TacaBBypfnapuHu TtaTtbm”™ 3Tub, y3 HasapuacHra ydta ¢a-
pasHu, 6ouwaya ~manb aiTraHga, ydta nocTynaTHM acoc
|*mnn6 ongu. By nocTynatnap, rapyum KnaccukK 3neKTpoAuHamuka
NOHYHNapura 3mup 6ynca >%aMm, amMMO YNapHWUHT TYTrpuauru wy
noctynatnapfaH Kenub umkaguraH axoin6 HaTuxkanap 6unaH,
nasapHin xynocanap Ba KynjaH-Kyn 3kKcnepumeHTan dakTnap
opacufa Tyna YAryHnumk 6opnuru 6unaH TacaunaHagwu.

bop nocTtynatnap wu [‘yhugarngaH unbopart:

AneKTpoH aapo aTpoduga \ap uaHgain opbuTa 6yiinaé amac,
6anku KBaHTNap HasapuacupaH Kenub yYukaguraH mabnym LwapT-
HW LUOHAMpPYBYM opbuTanap 6yihinabruHa %apakaT uunagu. by
op6bHTanap 6ap”apop opb6buTtanap pn[ed KM KBaHT oOp-
6utanap pgeb atanagu.

ONeKTPOH WYy 3NeKTPOH YYYH MYyMKUH 6ynraH 6Gapuapop op-
6uknappaH 6upu 6yiina6 \apakaTnaHaéTraHga MyTnauo 3Hep-
rma cuumaingn.

dnemonTap MexaHWKa “OHyHfnapugaH ¢olifanaHub, sgpogaH
ba OHMN )NeKTpoHAaH HOOpaT aTOMHWUHI WYKWM 3HEprus 3anacu
3/1eKTPOH AApofaH ”“aH4ya y30” 6ynca, WyHYa KaTTa OYyAULLINHU
McboT >THW MYyMKUH. ATOM HOpman BasuaTgaa OynraHga ?ap
uaicu 3neKTpoOH sfpora 3Hr a”MH opbutaga Typagum Ba atom
3HT KaMm uneprus 3anacura ara 6ynagu. ATomra Taw”apujgaH aHep-
rua 6epnn! alifa yHAarn anekTpoH y303gol opb6buTanapgaH 6upwura
yTa onagu, GyHAa YHUWHT 3Heprua 3anacu opbuta sgpofaH "“aHua
y3oupa 6ynca, wyH4ya katta 6ynagu. ByHu 6oHwava uunub,
O6yHAal 3neKTPOH aHuya l”opu aHepreTuMK fJapaxapga Ty-
pagu feb .yw anTuw MyMKWH. Arap Tawum TabCup eTapau papa-
Xaja kaTTa 6ynca, 31eKTpPOH aToMfaH raw”apu TOMOHra 6yTyH-
naii yno~Tupub TalWwnaHWWKM MYMKWUH; Oy BauTaa atoOM WOHra
ainnru6 “oneaH. ONeKTPOH sigpojaH ysoupo” opbuTagaH A MH-

9 H. J1. TnuHka
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poy op6Tarn yTraHga aToM 3Heprus nyuoTragu. SNeKTPOHHUHT
\ap ran yruwuaa aTOMHUHI NyLuOTafuUraH SHEPTUACU HYp 3Hep-
FMW MHUHT  OWp KBaHTWra ainaHagu. by BakTha uukagurad
E8PYFINKHUHT YacTOTacu 3M1eKTPOH OuWpuAaH WKKWHYMCUTA YyTraH
WKKW OpOGUTaHUHT paauycnapu 6unaH aHuuynaHagn. ATOMHUHT
31eKTPOH fA4pojaH y30”°po” op6uTafa TypraH Bab;Tugaru 3sHep-
rma 3anacuHu /2 6HnaH, A*MHPO” opbuTaga TypraH >;onarngarH
3Heprus 3anacuHu J\ 6unaH 6enrmnab, aTOMHWHI WyuUOTraH 3Hep-
rmacuHn J2—J| HM MnaHK KOHCTaHTacura 6yncak, 6m3 m3anaétraH
yactoTa Kenub unuagH:

JNeKTPOH TypraH op6uTajaH LYy 37eKTPOH yTaguraH opoéu-
Taraya 6ynraH opanuk “aHuya KaTTa 6ynca, HypnaHuWw 4acToTa-
cM "am WyH4Ya KaTTa 6)'nagw.

ATOMNApHWHI nYnaa 3SHr oaamiicm BOfOpof aTtomm 6ynu6, 6y
aToM f4POCUMUHI aTpodmaa (a™aT 6uUTTa 3NEKTPOH alnaHagu.
KO~opnaa KenTupub yTuaraH nocTynatnapra acocnaHué Typub,
bop 6y 3M1eKTPOH Yy4YyH Oynuwy MYMKUH 6ynraH opbuTanapHuUHT
pagnycnapwuw yncobnab uu™apaum Ba YyNapHWHI OAAMIA COHNap
KhagpaTnapk Hucbatu:

12:22:32 ... nm~

Kabn Hucbatga OynUMWMHU TOnNAM. N KaTTanurura, KelnH4YanHK
6opnb, 60 KBaHT COHW jJeraH HOM 6Gepungu.

Bogopos atomMHfa sgpora 3Hr A“MH OpO6GUTaHMHI paguycu
0,53 aHtOTpeMra TeHr. OMIEKTPOHHUHI-4YAd opbuTagaH MKKUHYM
opbutara ytuwmupa cogup 6ynaguraH HypnaHuwnap vacrtortana-
PUHWUHT BOAOPOA atoMupaa fApOra 3Hr AUMH OpPOGUTaAHWMHI paguycu

0,53 A 3kaHnurum acocuga “~mncobnab tonuaraH ~uiimatnapu BoO-
LOpof CMNeKTPM UM3Wb;napyu ydyH Taxpubaga TOMUATaH HaTuxKa-
napra avHaH TYrpu 6ynu6 um’ou- Wy 6unaH 6apuapop opbuTta-
nap yctuga ~MAUMHraH "~UcobnapHWHI Typpu 3kaHauru, ,%amga
yactoTanapHu >;ucobnawga bop noctynatnapmpaH ¢onganaHuw
MYMKUHAHTM uc6oTnaHgn. KelmHuanuk 60pmb, bop HasapusicH
6olw.Ma 3neMeHTNapHUHI aToM CTpyKTypanapura >‘am T1atouy
aTHNaguraH 6yngu.

38. ATOMNAap 3MEeKTPOH Kobuunapumunr Ty3unuwu. bop
3apUACK 3NEKTPOHNAPHWUHT ~ap XU 3fieMeHTnap aromnapupa
KaHfall XoWnawraHauru TyrpucugarH HumxoaTaa My~ MM macana-
HW “an Kunuwra Ba 3/IEMEHT/Iap XOCCallapuHWHT ynap artomsa-
pugarv 3neKTpoH “obub™nap Tysuaumwura 60rnn” 3KaHAUTUHU
aHuWnawra WMKOH OGepau.

X>0nKprn BakTAa ”“amma XUMUABWIA 3neMeHTNap atomnapu-
WUHT Ty3WNHW cxemanapu wuwnabé uyun™apunradH, Onumnap 6y,

Ha-
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cyoManapHu Ty3uwaa, oNTUK CNeKTpaapHU “aMpja PeHTreH CnekTp-
napunu ypraHuwpa TynnaHraH HuxoaTna 6o Taxpuba maTe-
puannapura, WYHWHIAEK, 3/1eKTPOHAap ~ap Xwun Komb6uHauusana-
PUHWHT UaHYanHK 6apKapopnuru TyrpucupjarH ymymuid myno”a-
3aflapra acocnaHgunap. bupo”™ WyHM Hasapfa TYTWUL KepakKM,
0y CXCManapHUHr ”“aMmacu xaMm TyrannaHraH, “atbuii i-"apop
Tonraum cxemanap 6yna onmaigu; 6y cxemanap MabayMm papa-
Xafja aHu” rHnoTtesarnHs 6ynu6, 6y rmnortesa 371eMeHTNapPHWHT
KynruHa (u3MK Ba XUMUABMI XOCCanapuHU u3o™nawra WMKOH
6epagn.

ATOM fgpocu atpoguaa alnaHaguraH 31eKTpPOHAap COHWU
3NEeMEHTHUHI JaapHU cucTemajgaru TapTub HOMepura TeHr 3KaH-
avr'.wm okopuga Kypub ytaumk. [actnab, 3nekTpoHnap foupa-
BMIA 6UTTa opbuUTaHMHI y3naa Typa-tyga 6ynu6 "apakaTnaHagw,
06y opbuTanap 6uMp HeuTa KOHUEHTpPUK “an”™anap >"ocun uunagu
peb6 ylinaHap agu. O”umbatga, “ap uaiicu 3NeKTPOHHUHT y3ura
.XoC op6uTtacu 6op, 6y op6buTa golipa ékuM 3NAUNC BYNULWIKN MYM-
KMH Ba Oy op6buTanapHMHr xammacu ¢asoga ”"ap xun Tapsja,
6up-6upura HucbaTaH ?Yap xun 6Gypyak OoCTUAA KUS XKoWnawraH
Ba AAPOHM "ap TOMOHAaH ypab Typaau, neb dapas ~wuauwra
Tyrpu Kengu. X,03Mpru BakTAa, 37eKTpoHnap ~an’*a 6yiinab >XoH-
nawmaii, 6ankum 3neKTpoH “aBatnap 6yinna6 rpynna-rpynna 6y-
nné xoinawraH, ge6 ~abyn kunauHagu. Xap ualicu kaBaTga LWy
LaBaTHU TYNAUPYBYM, SBHU TYRUHTUPYBUYM MabAyM 31eKTPOHNap
COHM 6ynagu. buTTa "“aBaTHUHI y3uAaru 3NeKTPOHMAPHWHI 3Hep-
rua 3anacu Papuiié 6up xmn 6ynagu, SbHU 6y 3NeKTpOHNap Tax-
MWHaH 6uUp Xun 3HepreTuK pgapaxaga Typagu. ATom-
HUHT 6apuya an1eKTpoH koGuunapu /(, L, M, N.. *apdnapn 6unaH
6cnrunanaguraH 6up Heuya "“aBaTra €KW 3HepreTMK Aapaxanapra
axpanagun. K "apgu sgpora 3Hr s"mm uaBaTHM KypcaTagu. YH-
faH KellMH KenaguraH “ap !“ailcm ~aBaTtgarv 3MeKTpoHnap wy
KacaTfaH ONAMHIM “aBaTgarum snektpounapra KaparaHga aHua
loLopy 3HepreTuk gapaxapa 6ynagu. bup uaBatra maHcy6 6yn-
raH 6apya 3NeKTPOHNAPHUHI opbuTanapu y4yH 3/AUNCHUHI KaT-
Ta yuum 6up Xun y3yHAuMkga 6ynagu, ammo 3NUMACHUHT KUYKK
yiyi aiinm “aBaTgaru >'ap uaicy 3NEKTPOHHUHI opbuTacum YyuyH
Aap Xun pyHAWKKa 3ra. bup uaBaTHUHT (6up 3HepreTuk papa-
XaHWHT) y3uga Typulin MYMKWH OYynraH 3/eKTPOHMApPHWUHT 3HT
Kyn N COHW uanmaT MoMepu KBafpaTUHWHI UKKWra Kynantupunra-
HHra TeHT.

N = 2w,
6y epAa n — ~aBaTHUHT womepu. LUyHaall kunu6, agpora aHr

SAKUH 6ynraH J1 UaBNTAN WKKWTadaH OPTUK SMEKTPOH 6Gynmaiigu,
NKKWHYY, AbHM L uaBaTga CcakKu3fgaH OpPTWL, YUYUHUU, AbHU M
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KaBaTAa YH CakKH3fjaH OpTM" 31eKTPOH O6ynmaigm Ba Yyxaso.
ByHfaH TaHwapu, 6apya 3/eKTPOHAAp aTOMApPHUHT (nannaguii-
JaH OGOHLWACUHUHT) cuUpT™M "aBaTuparn 3neKTpPOHNap COHU cak-
Kn3gaH, cupTt™upaH ONAWHIM UaBaTWaru 31eKTPOHMAp COHWM 3ca
YH CaKKH34aH OpTMac/iaurn aHu”™naHra.

CupTK,M LaBaTAarn 31eKTpoHNap, A4pofaH 3Hr ys3o™ga 6yn-
raHnury Ba, femak sifpo 6unaH 3Hr 3amd OGOrfaHraHIUIKU YUYH,
atomjaH axpanub ketuwun Ba 6onua aromnapra 6opub 6upu-
K6, y aTOMMApPHUHI CUPTLM LaBaTu TapkKuMbura KMpuwum MYMKWH,
BuTTa €km 6Mp HeuTa 3NEKTPOHNapWHWU Wy~ oTraH atomnap Myc-
6aT 3apAgnaHub Konagu, YyHKW ynapha A4po 3apsguM Lonrad
3afekTpounap 3apagnapu wurnHaucugaH optu”N 6ynagum. AKCUHYa,
opTM™ya 3NeKTPOH OUpUKTUPWUG onram atomaap MaHgpuii 3apaj-
NaHagn. AHa wy iAyn 6unaH “ocun bGynaguraH Ba ysnapura
MyBo(UL aTomnapgaH cudat xutatugaH dapy yumnaguraH 3ap-
padyanap uomnap Aeb artanagu.

VIOH 3apAAUHWHI KaTTa-KMYUKAUTW aTOMAaH KeTraH éku aToM-
ra 6upukKKaH 3neKTpoHnap coHura 6ornuy 6ynagm. MacanaH, y3
Noburmnga xammacu 6ynm6 13 Ta 3NeKTPOH OynraH antOMUHUNA
aToOMM cUpPTUM KasaTWA3H yuyTa 31eKTPOH WyuoTca, yacun 6ynraH
anlMUHUI noHM + 3 3apagra ara 6ynagmn, YyHKM atompaH 3 afek-
TPOH lyuonraHga sApOHWMHI +13 ra TeHr 6ynraH 3apsagu ysrap-
mMaid Lonagum, UOAraH 3MeKTPOHNAPHUHT YMYyMUIA 3apagn aca
— 10 ra TeHr 6ynagum (WYHWHI Y4YyH WOH 3apagn —10+13=+3
ra TeHr 6ynagu). ONTUHIYrypT atomuga “ammacu 6ynmb 16 Ta
3NeKTPOH 60p, 6y 3NMEeKTPOHMAPHWHI ONTWTAcuM cupTuM ”~aBatpaa
Typagu. Arap y y3ura sHa WKKUTa 31eKTPOH 6upukTupub onca,
ONTUHTYTYPTHHHI WKKU 3apaann MaH@uii uoHm >$ocun Gynagw,

YYHKW 3NEKTPOHNapPHUHT YMyMUiA 3apagm —18 ra TeHr 6ynub
uonasu, AApo 3apAau aca +16 nuruya uyonagm (MOHHUHT 3apaau
—18+16 2 6ynagwn).

ATomnap “aHpgai cumBonnap 6Gunan 6enrunaHca, WOHNapHW “am
Xy4Au ywaHfaln cumsonnap 6unaH 6enrunall Ba 6y CUMBOMNAPHUHT
yan TOMOHW toLOpUCUra LY WOHHWHI 3apaguM Heuta OUpAMKKa TeHr
bynca, XyAAuW yllaHya NAKC &KW MUHYC uwopacu uyinw !<;abyn
AMAUHraH. MacanaH, atOMUHWUAHWMHE Y4 3apsagnu mycbat uoHu Al+++
8kn Al3+cumBONM  6UNaH, ONTUHTYTYPTHHHI  WKKW 3apsagin MaH-
(Ui MoHM S 8kn S2- cumBonuM 6unaH 6enrmvnaHagu Ba XOKaso.,

KynruHa woHnap, Y3 HaBbaTuga, 3/€KTPOHAAp MyuoTuium EKu
6UpMKTUPNG onuwn Ba OyHAAa € 3NeKTPOHelTpan artomaapra, &ku
6Cclullaya 3apafan AHIU MOHMapra aifnaHuium MyMKWH.

VIoH 3nekTpoHnap WyuoTraHfa YHWHT MycbaT 3apsign  opTagw,
MaH(UA 3apaanM aca Kamasgu €ku Honmra TeHr 6ynub Kpnagu (SbHU
Yy 3MeKTpoHelTpan aTomra aiinaHagm). AKCMHYA, WOHra 3/7eKTpOoHNap
O6UpMKKaHAa YHMHr MycbaT 3apsagn Kamainnb, maHuin 3apagm Kyna-
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Aau. MacanaH, TEMUPHUHT WKKW 3apagnum mycbat uoHm Fe++ 6up
3/1EKTPOHHbIN 6epnb, y4 3apaanuM wnoH Fe+++ 6ynnb uL0nagn, WKKK
3NeKTPOH OGUPUKTUPKMG 0nmb sca 3nekTpoHenTpan atom Fe ra aiina-
Hagu. ONTUNTYTYPTHUUT WKKW 3apaannM  MaH(puii  MOHM S++ UKKK
3NEKTPOH 6epub, ONTUHIYrypT aToMu S ra ainaHagn Ba >.;0Kaso.
CupTumM 3NeKTPOHNApPHWUHT 6up atompaH
*UKKMHYM aTOMra yTWUWM HUXO0ATAA Xuama-
XUn XUMuABMI npoueccnapfa cogup 6ynaau,
6y Tyrpuga 6u3 6yHAaH KeiluHrun 6o6pa my-
kKamman cy3nab yrtamu3. ATomaap XWMUSBUNA
EWKOCCaNapUHWMHT >'ap Xun GynuLIKM, acocaH, aHa
Wy 3M1eKTpoHNap coHura 6orau”. KypuHagu-
raH EépyrnuMk Hypnapu Ba TYAUWH Y3YyHAUKAa-
pH 6y HypnapHukura a”uH 6ynraH uWHdpa- /A-
umsnn ~ampa ynbTpalyHadwa Hypaap YuKu-
wupa éku oTuanwuga Gatat cupTAu apar 18- paem. . Boaopoa
ATOMUHUHT  Ty3unuul
3N0KTPOHMApUruma MWTUPOK 3Tafu. eXEMACH.
3HAN, allpuM 3NeMeHTNapHUHT aToMiapu-
fa 3nekrponnap uavfain xonawramaurumm kKypuoé udmkannuk.
Bogopog atomHpa ¢a”aT 6uMTTa 31eKTPOH 60p, 6y 3/1IeKTPOH
AApo atpodupa, 18-pacmpa Kypcatunramum kabw, goinpa 6yinab
alinaHagu. Bogopon atomMu y3 3MeKTPOHWHM 6Gouwa atomnapra
ocoH 60pub, BOAOPOLHUUT 6UpP 3apafnu mycbaT mMoHWra annaHa-
an, 6y noH ¢ayat fapogaH umbopat 6ynagum, yHra npoToOH fJe-
raH nom 6epunraH.
BoaopoaaaH KeiuHrM 3feMeHT renuiija MKKUTa 31eKTpPOoH 6op,
6y anekTpoHnap 6upuHum K uyaBaTHM “ocun “unagun. by anek-
TPOHNAPHWUHT MKKanacu 6up-6upura HucbaTaH
MabayM 6ypyak ocTufa "us XKoinawraH goupa-
BWA  WKKM  opbuta 6yinab “apakaTtnaHagw
(19-pacm); 6y MWKKana 3/IEKTPOHHWUHI 3Heprus
3anacu 6up xun 6ynagu, AbHW ynap 6up xun
3HepreTMK papaxara ara (6upumHum “aBatga Ty-
pagn). JDNeKTPOHNApPHUHI 6yHAal >XonnaHuwWwwn
14 peeM Temit  HMXO0ATAA OGapk™apop 6ynagu, OYHWHI HaTuXacu-
ToMUrM' Tyau-  fa, Tenuid y3 3NeKTpPOHNapuHu 6epuwira ~am, ysu-
v exfMani ra 6ovwa aToOMNapHWUHT 3N1EKTPOHNAPUHN BGUPUK-
TMpub6 onuwra xam MyTnayo moinmn amac. Fenui
XMMIOHWLW XN.yngan uHepT O6yAuWKWHUHT cababu "~am aHa Lwy.
Fennilfan KenH NUTWIA 3N1eMeHTM Kenagu, YHAa yuta 3fek-
TPOH 60p. TlonuiinuHr HuxoAaTaa 6Gap”apop 3N1eKTPOH ”“aBatu
AUTHIAZa xam cauynaHn6 lonagu; y4YumHYM 3NMEKTPOH aH4va uvysu”
3NNNNTUK opbuTara xoinawagu, 6y opbuta WMKKUHYM 3N1EKTPOH
kamatnu x/)cun “umna 6ownaingnm (20-paem). By 3neKTpoOH A4po
6unaH ONAWMHIM WKKW 3NeKTpoHra KaparaHga 3angpo” 6ornaH-
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raH, WYHWUW YYYH AUTUI aTOMKM BY 3NOKTPOHUU OCOHpPO” 6Gepub,
MycbaT 3apsgnaHraH WoOHra annaHagwu.

NnTningaH KeiliMH KenaguraH 3nemMeHTnap— Gepunnuii, 6op,
yrnepos Ba 6owkanap renuiira xoc 6ynaraH WKKW 31eKTPOHAaH
nbéopat “"aBaTHM ca”nab uonaguM, amMMmMo ynap aTtoMAapHUHT
MKKWHYM LaBaTugaru, fbHM L “"aBaTugaru 31eKTPOHMApP COHM
6UPVH-KeTUH 6uTTa OowKn6 60pn6, HH.\OAT, HEOH aTOMHAA Ccak-
Kn3ra etagu. ByHfa 3neKTpoOHNap Hu-

NosiTaa 6ap”apop, CUMMETPUM Xolna- / \
wagn (21-paem), OYHUHI HaTUXKaCKU- L-r-vJ
20- paeM. JIUTWIA aTOMWUHWHT Ty3uAuL 21- paeMm. HeoH aTOMWHWHT
cxemacwm. Ty3unuw cxemacu.

[ia HeOH, XyAAun renuin kabu, Ha 3NeKTpoH Gepajn Ba Ha 3NEKTPOH
6MpnKTMpN6 onagu. Nennin 6unaH HeOH opacupa >KolnawraH ane-
MEHT/apHUHT aTomMnapufia, akcuHuya, L kaBaTgaru 3nekTpoHnap
AAPO 6unaH Kyucus 6ornaHraH 6ynmb, atompaH axpannb KeTa
ofnagu Ba 6y aToMaapHW MOHNapra alnaHTupa onajw.

HeoHfaH KeliMH HaTpuil anemeHTM kenagu. Hatpwuiiga 10 Ta
JNeKTPOH XYLAW HEOH aToMujaaru kabu >xolnawraH (UMKKU 3nek-

22-paeM. Hatpuii aTOMWHWHT TYy3uAUL CXemacw.

TPOH GMPUHYM 3HEPreTWMK Aapaxaja Ba CaKKW3 3NeKTPOH WKKUH-
Y 3HepreTMK AJapaxaga Typagu), YH GMPUHUYM 3N1EeKTPOH 3ca
Xyfa u4ysHU 31AMNTUK opb6buTara >xolinawraH 6ynm6, Y4uHYM
3HepreTMkK papaxapga typaaum (22-pacm). WyHpgaint “nnunb, Hatpuil
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aTOMWHUHT CTPYKTypacu AWTUM aTOMUHWUHI CTpyKTypacura yx-
wanan, 6y 3NeMeHTNapHUHT XWMWUSABMWIA Xun'aTpaH Gup-6upura
yXWalanrk aHa LWyHAaH TylwyHapauaup. JiuTuidigaH HeoHra
yTuwaa uaHpan “opuca KysaTunraH 6ynca, marHuiiga, antomu-
HUAga Ba YHAAH KelWH KenaguraH anemeHTnapja ”~aM yMyMaH,
WyHaal "ofucaHu KysaTaMmus.
AproHga (23- paem) y4uHum "a-
BaTMja Cakku3Ta 3NEKTPOHU
6ynraH Gap”™apop CTPYKTypaHu
fAHa Kypamus.

ANneKTPOH NaBaTNapUHUHT
AHafja ycub 6opuwm Ba ynap-
HUHI 3N1eKTPOHNap 6unaH Tynu-
wn VIl 606pa 6atahenn Kypub
yTunagu.

18—23-pacmnappa Kypca-
TUNTaH Ba “ap Xun aneMmeHTnap
aToMiapu 93nekTpoH opb6utana-
PUUHAT XONNAWWULIWNHU aKc 3rTu-
papurnM. atom MO,EI,GI'IJ'I&pICI - 23- paeM. ApProH aTOMWUHWUHI Ty3u-
NoAaTha  |ron  na Houynawmaump. MW cXemac.
XUMUAHUA  Maueagnap  Y4yH,
atomnap TY3MAWWUUKUHT 24- paemfa KypcaTuiaraH cojfanawitu-
pHATraH cxemanapu MyTnako kKugosgup. Pa”aT wWyum Hasappa
TYTULW Kepakku, 6y cxemanap 3/IeKTPOHNApHUHI aTomnapga "a-

1H 2/1e
o #)

311 4Be 5B 6.C 8.0 9.F IDJie
y o Ge)y) yd})  \\0\}) <w) (1 M)

II'Nn 1ZMg 13.J11 tt.$i 15.P 16.S 17,Ct 18-Ar

el-pu'M | T QAHPAHPAArM  3NeMEeHTNap aToMiapu TY3WIUWMWUMHE COAAanawitu-
puiraH cxemanapu.

AHMMIA KOWNaHHWKM ryrpucupga ,\ed uaHpam TtacaBByp Gepmaiigwm,
6anku “aBaTnapfarum 37eKTpPOHNap COHWHWIWMHA Kypcatagu: “ap
Nalicn aiinaHa 3NeKTPOHNAPHWHI OUTTa KaBaTura, AbHM 6UTTa
3HepreTuK fapaxara Tyrpu Kenagu.
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' 39. ATomnapparu 31eKTPOHNapPHWUHI BasuATU. TynAuuH Mme-
XaHWUKacu Tyrpucmuga TywyH4ya. bop wnasapuacu, 6up TOMOHAaH,
CMEeKTPOCKONUA LOHYHNApPUHWUHT MO™MMATUHU o04ynb 6Gepuwra Ba
HYp COYHLI MeXanmuM3MWHW H30”nawra, WKKMHYM TOMOHJaH, aiipum
aTOMJIapHUHT CTPYKTypacuHM aHuW”™nawra Ba ynap opacuparu
6ornaHHWMM TOMMWTra WMKOH 6Gepuw 6unaH ¢u3mka ~ampga Xu-
MuAara roaT katTa xu3mar kypcatau. AmMMo 6y co”aja fiHa Kyn-
faH-Kyn “~opucanap “ongukun, bop HasapuscH 6y “ogucanapHu
n3o"nab 6Gepa onmagum.

ATOoMNnapfa 3neKTPOHNapHUHI “apakaTu bop Hasapupa, mMab-
NyM fgapaxapga, MexXaHWK CU/DKWW 3au, 3"0Nnbyku 3neKTpoHnap-
HUHT 6y “apakaTu HWX0ATHa Mypakkab Ba y3ura Xxoc "apakart-
OVp. DNeKTpoHnap 3"apakaTUHUUT y3ura XOCAUTMHU SAHTM Hasa-
pus — KBamTnap Mexanukac u, 6owtaya alTraHga,
TYANKUH MeXxaHukacum o4nb 6epau.

By Hazapusi HbIOTOHHWUHI MeXaHMKa LOHYHMapu Maccacu aH-
Yya KaTra OynraH xwucmnapra (abHuM, opaTpa, 6u3ra amanga
yupab TypaguraH Xxucmnapra) taanny~nmaup, NeKUH yHW atompia
3NeKTPOHNAPHUHT “apakaTnaHuwura TaTtébu” "MAH6 6Gynmaingun
Ba Yy 9N1EKTPOHNap “apakaTUHWUHI XYyCyCHATAapura Tyrpu Kenagu-
raH SHrU LoHyunap 6unaH anMawTUpUANLIIN KepaK, AeraH ¢ukp-
ra acocnavagu.

KBanTnap MexaHWKacu 3NeKTPOHNAPHUHI “apakaT UOHYyHNa-
py TYNMHHAAPHWHT Tapuanuil UOHYHNapura KyH XutatgaH yx-
WalANTUHN KypcaTagun, WYHWUHT Y4YyH “~am KBaHT MexaHukacw,
6owk(@ya uwmnunb, TYNKMH MexaHukacu peb atanagu. MacanaH,
KBaHTNap MexaHuWKacu npuHuunnapura 6uHOaH, KpucTannap
3/leKTpoOHNap Tap”™aTraHfa, XyAAW PeHTreH Hypnapu Tapuanu-
wupa 6ynraHn kabu, audpakuus ~ogucacu KysaTUAULWKU N03UM.
JnekTpoHnap AHGpakuuacu Te3 opaja “auyataH >‘am nair”an-
OM Ba "03Mpru BaKTAa, MOAJANAPHWUHT TY3WAULWWHU TeKWUPULL-
fa, PeHTreH HypnapuHUHI andpakumacu ~aHgall KeHr ~ynnaHun-
ca, 3NeKTPOHNMApPHUHT Audpakuuacn 3%aMm Xygau WyHAAn KeHr
uynnaHunagu- >XymnajaH 31eKTPOH MWUKPOCKOWHWUHT TY3UAULLN
3NeKTpOHNap Audpakuuacura acocnaHraH

AHIM Ha3apuUAHWHI MaTeMaTWK TOMOHW Xyjaa Mypakkab 6yn-
raHyu Y4YyH YHU ypraHu6 yTupmahimus. Tynuun MexaHukacupga
acocuii TeHrnama TYNUWH Y3YHAWUTW J1 HA 3M1eKTPOHNap Te3nuru
v “ampga maccacu T 6unaH 6ornailguraH TeHrnama

m-v
3KaHNUTMHUTUHA ahTb yTamMu3 xonoc; 6y TeHrnamaga h — lMnaHkK
KOHCTaHTacu 6ynnb6, y, 6,625-10-27 3pr. CeK ra TeHTr.

TynkKuH mexaHukacu bop HaszapuacH uampab onraH “oguca-
napra KaparaHga kynpouy “ogucanapHu uampa6 onagu Ba Bop
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HasapuscH "an uuna onAMaraH KynruHa macananapHu xan “unué
bepagu.

MacanaH, TynuuWH MexaHuKacu épgamu 6unaH MyalsiH 3nek-
TPOH opb6uTanapHuUHrruHa 6apuapopauru nso”™na6 6epunagu. by-
TYH COH 6unaH udoganaHaguraH Tyn~MHAap >XoinaHa ofagurad
opbutanap «6ap”™apop» opbutanap 6ynaguw. Paguycum 1 6ynraH
[OVpaBUin OPOUTAHWHT Y3YHAUTM 2nT GynraHnurugad, 6y opb6u-
TaHHUT 6Gap”apopnuru Kyiugaru TeHrnamafgaH Tonunagu:

6y epga N — OYTYH COH. by Bop 6uUpUHYM NOCTyNaTUHUHI Ma-
TemaTuk upogacuaup. bop 1913 iWnnga Bogopos atoMmuia 3nek-
TPOHHWHI XapakaTNaHWWWHM ~ucobnawga aHa Wy MaTeMaTuk
nogaHn acoc mnnb onraH 3gu. -

FONopnga KenTupuaraH TeHrnamajga KynawTupysum n  6ow
KBaHT COHW ae6 aTanagm Ba 1 gaH TO yekcusrava 6bynraH “ap
uaHgan O6yTyH coHra TeHr 6yna onagu.c

bow KBaHT COHW Mabaym 6up opbutara mysogu”
KenaguraH JH'praos papaxacuHu Ba Oy opOGUTAHWHI AAPOAAH
LaHYanuMK y.youja 3KaHAMTMHKM KypcaTtagu. n—1 ywmiimat K “ap-
tm 6HNaH 6GenrmnanaguraH 3Hr nacT 3HepPreTUK gapaxara MyBO-
(HU Kenagu, n—2 umiimat aca L “apthu 6unaH 6enrmnaHagurad
3HepreTUK fapaxara MyBO(ML Kenagu Ba Yy>Xaso.

WyHn Tabkmpanab yTuw N03UMKMW, "O3UPrY 3amOH TY/LUHH
MexaHuKacu «opbuta» feraH cysra bop Hasapuscugarura “apa-
raHga 6clwuavya MabHO 6Gepagun. lan WyHAaKW, TYNKWH MeXaHH-
KacH Te3 ”apakarnaHaéTtraH 3/eKTPOH (a3oHWHI 6upop HyuTa-
rHga 6ynumw 3.\THMOMHHU Tekwupagn. LYHUHT y4uyH, «opbuta»
peraH <'y'|gaH TYNKWH MexaHuKacuja s4po aTpodumparu LWyH-
pan eo.yi (cthepa) TywyHunaguku, 6y co”aga, ypta “~ncob
6un.i.inm onraHpga, 9NeKTpoH Te3-Te3 6ynub Typaau.

DNeKTPOHHUHT co”afja 6ynuw 3"TUMOAU 3NEKTPOH 6ynyTu
|yl pHCHA; TN TywyHuya éppamm 6unaH “am wudoganaHuwnm Mym-
| IN. 3neKTpoH A4pO0 aTpodupa WyHYanuMK Te3 ~apakaT/liaHaju-
M|, YUUT <neklp 3apsagu MaHpuin anekTp 6ynytura «Ennnné
i.ru ai; p[e6 TacaBBYp KWAUW MYMKWUH. DNEKTPOHNAPHUHT 6Yynunb
lypma |\inmo.w uaepga Kyn 6ynca, 6y 6yAYyTHMHI 3u4nurm “am
Jilin ep a «kniii 6ynagwu.

wyng li KWAn6, mabaym uumsny geb TacaBBYp ULMAMHAAMTAH
371EKTPOH 0pOMbl TyrpucugarH TylwyH4Ya TY/JKWH MexaHukacupga
MEKTPOH cdepa €KW 3NeKTPOH OynyTu fgeraH TywyHya 6unaH
namawTupunagm, MacanaH, BOAOPOS aToMupgarun 3MeKTPOHHUHT
60w KBAHT copM M | 6ynraH gompaBuii opbutacu wyHApah 3nek-
TPOH 6ynyTura MyBod|y Kenagumkum, 6y 6ynyT r= 0,53 aHrcrtpem
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paguycnun (svHu bop mogenHgarum OWpUHYM paguycra TeHr pa-
Avycnn) wap KaHat AuMHMAa 3Hr KaTTa 3M4Y/nkKa 3ra 6ynagu.
AMMO 3MeKTPOH fAApofaH ysoupouja “am, a*MHpoBga ”"am 6y-
NN MYMKUH, OWPOK, 3NeKTPOHHUHI 6y epfa 6ynunw 3"TumMonun
Kampo~gup. n—2 6ynraHfa 3nekKTpoH OynyTu aapofaH y3o”pou-
fa 3HIr KaTTa 3Mynukka ara 6ynagu Ba yxaso.

LyHpan k,uimb, 60 KBAHT COHM AAPO aTtpoduaa 31eKTPOH
anynuMnWuHr paguyc 6yimuya ypTtaya Ta’CMMNaHUWWHKW udoja-
nangun.

ATOMfAa 3/1eKTPOHHWHI Ba3MATU 60W KBAHT COHW 6uNaH Xa-
pakTepnaHuwun 6unaH 6upra, fHa ydyTa OOHLWaA KBaHT COHMapwu:
/, T B. s 6unaH "am xapaKTepnaHagwu.

Epagamuu (asumyTa n) KBaHT COHU (/) 3MeKTPOH
NapakaT MWYWPUHUHT opbuTa Mapkasura HucbaTtaH MOMEHTUHM

xapakTepnanigu. by CcOH anek-
TPOH 6ynyTn waknuHm (opbuta
- WAaKANHKW), YHUHI 31y Ba Gyw™
NWTUHW, KanTa Ba Y3YHAUTUHU
benrnnangn.
Epoamun  kBaHT coHu (1),
MyalisiH 60lW KBaHT COHW N 6yn-
0] 0 raHga, 0 gaH 1o n — 1raya 6yn-
25-pachbl. @ — Bogopoa atomuHuHr; 6— TOH OYTYyH COHNapHWHIr 6apya
BOJOPO/, MONEKYNaCUHUHT 3NeKTPOH BynyTu. uMVlmaTnapmra TEHT 6yna onagwn,
MacanaH, 60w KBaHT COHM nN= 1
6ynca, y yanaa, épaamum kBaHT coHu (1) Honra TeHr 6ynagw. by
X0Nnja 3NeKTpoH 6ynyTu wap waknupa 6ynagn (25-paem, a).

Bow kBaHT coHWM 2 ra TeHr 6ynraHga épgamMuyn KBaHT COHM-
HHHI uuiimaTtnapy 0 Ba 1 6ynMwyM MYMKWH. Bow KBaHT COHM 3
6ynraHga | ynitmatnapu 0, 1, 2 Ba y)xa3o 6ynagw.

/ v 0, 1, 2, 3, 4 coHnapu OunaH 6enrunaw ypHwWra, 6ab3aH,
s, d, p,/, g "aptnapu 6unaH OGenrunaingunap, wy 6unaH 6upra,
3NeKTPOHNAPHUHT S, p, d Ba "OKa30 Bas3nATNAPWU EKW YNapHUHT S,
p, d Ba xoka3o opbuTanapu fJeraH wubopanapHu uvwnaTagunap.

MarHmT KBaHT COHM (/n) 3nNeKTpoH opbutacu TeKuc-
NUTWHWUHT (ha3ojarn BasuATUHKU 6Genrmnangm éku TynuuH MexaHu-
Kacu TacaBBypfiapura 6MHOaH, 3NeKTPOH OynyTu 4y3nnmb KeTraH
AyHanuwHu Hpopanangn. by coH “am wMmycbaT, yam MaH(puii
6ynraH 6apuya 6yTyH coHnapra TeHr 6ynagu, amMmo 6y coHnap
thauat / dyerapacuga étagH. MacanaH, / Honra TeHr OGynradpga
T >am Honra TeHr 6ynagw; arap | yyra TeHr 6ynca, y “onga
T HuHr Amimatnapmn—3, —2, —1, 0, 1, 2, 3 ra TeHr 6ynuwmu
MYMKWH.

AMMO aTtoMparu 31eKTPOH f4p0 atpoduparnHa ainaHub "~on-
Mail, y3 yum atpodmpga “am ainaHagu, O6yHAa 3NMeKTPOH MKKMTA
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Napama-K;apwu HyHanuwja annaHulin MyMKUH. ONeKTPOHHWHT
0y alinaHunwm («cnuMH» Ae6 aTanafuraH anaHuwmn) TypTUHYMK,
CNWUH KBaHT coHW (S) 6unaH xapaktepnaHagu. CnuH KBaHT
COHM (ha”aT MKKWTa uuiimaTtra — mycbaT Ba MaH(puUiA uuiimatra
ara 6ynuwun MyMmKuH, 6y umiAmaTnap 3M1eKTPOH ainaHuwm Mym-
KWH OYNraH WKkW #AyHanuwra wmysodul Kenagwu.

ATOMAAarn 3NeKTPOHHWHI Mypakkab “apakaTnapuHUHT YU -
MacuHH KH™opuga 6aéH aTuaraH TypTTa KBaHT COHM 6unaH Xxapak-
Tepnaw MYMKMH. AMMO 0y KBaHT COHNapu 31eKTPOHMAPHUHT
atoMfa uaHfalli TaKCUMMaHTraHnIuru Tyrpucuga Mykamman TacaBs-
Byp 6epa onmaiigun, YyHKW ynap ys3apo “ap “aHpai coHga rpyn-
nanaHuwm MYMKUH.

dusnk Maynu aneMeHTNAPHWHT CNEKTpnapu aHanusura acoc-
NaHW6 Ba WYy 37eMeHTNapHWHT AaBpuii cucTemaga >XonnaHuwmu-
HH Hasapfa TyTub6, KBaHT COHNapWHWUHI pean 6opiawjga Tyrpu
KenaguraH rpyvnanapuHyu TaHnab onuwra MMKOH 6epyBuM ymy-
MWA NPUHUMNHW TONAW. AHa WYy NpUHLMNra Kypa, "amma Xu'aT-
pan 6up-6upura yxwaw 3neKTpoHnap 6upopTta atomjga yu
6ynmangu. bBoHHMaua aWTraHga, aTtoMjaru WKKUWTa 37eKTPOH
TypTTa 6Mp XWn KBaHT COHHra ara 6yna onmMangu-

MacanaH, 6upuH4YM 3sHepreTuk papaxaga (H= 1,/—0; m = 0
y 1 cHunnapn 6unaH 6up-6upugaH Gap” uunaguraH dayatr WKKUTa
3NeKTpoH Oyna onagu.

KBaHT comu 2 6ynraH WMKKWMHYM 3HepreTWK fapaxaga, S y>na-

TMaa, fbHU S- opbuTaga m — 0) cnuHnapu Kapama-yguuw
OynraH WKKUTa 3MeKTPOH Ba p YyanaTnapuga, SibHW p-opbuTanapga
(/ 1, T——10, 4-1) ydp Kaiicucuga MKKMTafaH 3NeKTPOH 6y-

nagn. LWyHpait “namb, WKKUMHYM 3HepreTMK fJapaxaja Yylimacu
6ynnb, cakkuiTa 3N1eKTpoH 6yna onagn (6->kagBanra LapaHr).
bow KBaHT COHM N — 3 6ynraHga €pgamum KBaHT COHW (/) HWHT
umiimntnapn 0,1 Ba 2 (s, p Ba d) 6GynuwuU MyMKWH, épaamuyn KBaHT
counnHur 6y uuiMaTnapura m HWHT “yingarm ywmatnapu  MyBo-
uw\ kenagm:
1— 0 6ynraHga m — O,
| — 1 » m——1 0 4 1
1—2 » nr= —2, --1,0, 4-1, +2 6ynagw.
m nuMnr yip uaiicu BasusTMAA WKKUTaZaH 3M1eKTPOH GynraHaunru
yuyH, N »3 ra MyBO(HL, KenaguraH YUMHUM 3HEPreTUK Japaxaga
Imv ifii 6ynn6 1K 31eKTpPOH >KoWnaHMwu MyMKUH (8-)XagBanra
lyipanr). Typwnun aHepreTuk gapaxaga (n — 4) kynu 6unaH 32 Ta
3NeKTPOH Oynwwnw Xygan touopugarn ycyn 6unaH “~ncobnad um-
YHN UWAMH 3mac. AlNM 3HepreTuk papaxaga (m) fga 6ynuwm Mym-
KUH GynraH 3MeKTPOHNAPHUHI 3HT Kyn coHu N, Maynu npuHumunura
MyBO(My 6usra mabnym 6ynraH dopmyna N — 202 6unaH aHuUK-
nanagu.,
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KWunk papnapparu 97eMeHTNapHUHT aToMapuaa 31eKTPOHNAPHUHT KOWaHWWK

KaBaTHUHT 6enrucu < L M
BOW KBAaHT COHW N | 2 3
Epaamun keaHT conm 1 0 0 | 0 | 2
1conmHnar *apd Genrucu S A p ] p d
1. BoOpOd .o 7 1
2. lenui . He 2
3. Jlutuin n 2 1
4, BEPUNANMT v Be 2 2
5 BOP . B 2 2 1
6. Yrnepog. o 2 2 2
7. A3oT.. N 2 2 3
8. Kucnopog o 2 2 4
9. dTOP..... F 2 2 5
10. HEOH oo Ne 2 2 6
11. Hatpuii Na 2 2 6 1
12. Marhuit Mg 2 2 6 2
Al 2 2 6 2 1
14, KPEMHUMN coervvcrere, Si 2 2 6 2 2
15. D OCHOP. e P 2 2 @i 2 3
16. ONTUHIYTrYypT S 2 2 G 2 4
17. Xnop Cl 2 2 6 2 5
18. APTOH e Ar 2 2 6 2 6

ATOMMapfa 3M1eKTPOHMAPHUHT >KOMMaHULWMUHKM Kuckaya (opmyna,
nap Tap3uja ésuw Kynain, 6y cdopmynanap uyiugaruuda Ty3unagu,
[JacTaBBan, 60W KBAaHT COHMHU KypcaTaguraH pakam, YHAAH KeiuH
épflaMun KBaHT COHWMHW GenruvnainguraH ~ap ésunagn Ba Oy rcapd-
ra Kypcatkuy Tap3uja Teruwnu opbuTanapfa TypraH 31eKTpoHnap
COHM é3unagu. MacanaH, BOAOPOA aTOMUHUHI «3/1EKTPOH (hopmMyna-
cu»:  1S1 6ynagwn, renmii aTOMUHUKU— 1S2, ANTWUIA aTOMUHUKN— 1S3,
251 kucnopop atoMWHUKU— 1S2, 2S2 2p4, HeoH aTOMUHWUKKM 1S2
252, 2p6, anoMuHWIA aTOMUHUKKM 1S2, 2S2, 2p6 3S2 3pl 6ynaau Ba
oKaso.



V BOb
MONEKYNANAPHUHTTY3NANLWN

40. XUMuaBMiA 60rnaHULW Ba BaneHTAUMK. MabnyMKu, XUMUS-
BUA 3MEeMEHTNapHUHT aTomMnaapu ys3ura MmabflyMm coHfjaru 6ow ua
aToMNapHW 6GUPUKTUPMG ONuW XYCYCUATU Xu.~aTupaH 6up-6upu*
faH dapy uwmnagn. ATOMAApHUHT 6y XoccacuMHM XapakTepnatl
yuyit, XIX acp ypTanapuga Xumuara 3/IEMeHTNapHWUHT BasleHT-
NIHTW feraH TyLWYyH4Ya KMputungu; 6m3 6y TyLWYHYaHUHT MabHOCU-
HM 21 - naparpadga Kypub yTraH 3guk. AMMO MofeKkynanapja
aToMnapHun 6up-6bupura 60rnab TypaguraH KyyHUHr Tabuatu
y3oL, BauT Mabaym 6ynmalii kengu. ATOM Ty3uauwWwuK TyrpucuparH
TabAUMOT puBOXNaHraHfaH KelnHIMHa 3NeMEeHTNAPHUHT
yip XwWn BaneHTAMKKA 3ra 6ynuw cababuHu “ampga XUMWUSABWNA
6HpHKManap >$ocun O6ynuw MexaHW3MWHU 3MEeKTPOH TacaBBypnap
acocmga umsoynab 6epyBuM Hasapusnap ByXyara kengu. by
HaszapuMaAnapHUHI “ammacu XUmusBuiA “ogucanap 6unaH 3neKTpuK
Nopgucanap opacupa GornaHuWw  MaBXyjJ 3KaHnurura o acoc*
nananu.

AVHNZO, MOAJanapHUHT 3MeKTP TokuWra “aHjain myHocabatpga
6ynuwn yctuga TyxTanmb yTamus.

Bab3n mopgpanap uatTuy yanatga “am, cyou “onatga y.m
3NeKTP TOKWMHW yTKasaju; Kacan;H, 6apya MeTannap aHa LWYH-
paini moppanapgup. bab3u mopgpanap uartTuN yanatja 3nekrp
Toknnu Yyl Kasmangu, amMmo cyr” aHTUpunrampa 31eKTp TOKUHU
YI\n mgn: an 6ynn6 konagH. FMuycdrga kyn Tysnap, LWYHWHTAEK.
KYnruHa oOKcuanap Ba THApeKcuanap aHa LWyHAaw wmopganap
XymnacngaHanp. [HxXoaT, KaTuWw x,0natga “am, cyl”™ 3%onatga
X,aM TOK YTK/A.WAHAHTFaH MoAjanap YYUHYM rpynnaHu TawKun
UHnagn. byHpalh mMoppanap “atopura MeTannouAgNapHUHT y3*
puii6 ylwMmacH, YynapHUHr kKucnopog 6unaH Ba 60w a MeTan-
nongnap 6unan yKHA uunran 6upukmanapu, cyBCM3 KucnoTtanap
YWAN OpraHnk MojfanapHUHT KYHUMAUTU KUpaawu.

CyrwnaHTupunraH Ty3napgau TOK YTuWKW Ba Tysnapra yx-
Waw 6upukmanapgan TOK yTulwyM opacufja "ampa MeTannappad
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TOK yTUlIKX opacupa My~ um gap” 6op. MeTann yTkasrmuynappgad
TOK yTraHfa ynap “u3miAifn, amMMO YNapHWUHI TapKu6u XUMUABUIA
XuhatgaH ey "NaHpal  ysrapmaigu, Ccyl”MnaHTUpUAraHga ToK
yTKasaguraH mogganapfaH TOK yTraHfa 3aca YfnapHWHIM- Tapkuom
Xyga 3%am ysrapub ketagu, 6y ysrapuw wyHaaH mbopaTku, Cywu-
NaHraH mopfara TywupuaraH anekTpognap AuumHura, 3"amma
BaT, TY3HUMHI €KW Ty3ra yxwaw 6WPUKMaHWHI axpanuwmnjgad
Aocun 6ynraH ma’cynotnap WArunagH.

MacanaH, cylUNaHTUpPUAraH ow Ty3ufjaum TOK yTKasunravpga
KaTtogga (TOK mMaumbamHWHT MaH(WUn LyTO6ura ynaHraH 3neKkTpoj-
pa) HaTpuii meTanu, avmopfa (TOK MaubauHuHr MmycbaT uyTbura
yfnaHraH 3fekTpopda) aca x/J0p rasu axpannb uuuagw.

MeTannapnuHr 3nekTp YyTkKasyByYaHaurura cabab 31eKTPOH-
NapHWUHT "apakaTu 3KaHnuru, cyrounanTnpuaraH Tys3nap Ba Cytou-
NaHTUpUNraH Ty3 Kabu OGUpMKManapHUHI 3MeKTP YTKalyBYaHNU-
rura cabab asca "“apama-“aplwH 3apsignapra ara 6ynraH MoHnap».
HUHI “apakaTu 3KaHaury Taxpubapa aHuynaHradH. MacanaH,
CylMNaHTMpuUAraH ow Ty3umjaH TOK yTraHga KaTtoara TOMOH
HaTPUAHWUHT Mycb6aT 3apsgnaHraH wuoHnapu Na+, aHoara TOMOH
3ca X/IOPHUHT MaH(uUi 3apagnaHraH umoHnapu Cl~ 6opagu; anek-
Tpognapra Kenub énuwraH uMoHnap 3apsgcu3naHajgu Ba HaTpuil-
HUHT “ampa X/IOPHWUHT 3N1eKTpOHelTpan aTomnapura aiknaHagu.
AdTuaaH, Ty3/lapga Ba Ty3napra yxwaw 6upukmanapja woHnap
rhaTTn Mogpaga 6ynagu, ynapHu cyl”™MnaHTUpULW 3ca WMOHNap-
HUHT 3pKWH "apakaTnaHuwwura wapout Tyraupub 6epagu, xonoc.
LLYyHUHT yuyyH 6yHfall 6Gupukmanap momnu 6upmukmananp
neb atanagu. Amanja TOK yTKas3maiguraH mopgganap Tapkubupga
noHnao 6ynmargun; 6yHaalh mopfanap 3MeKTp XTuaTujaH Hei-
Tpan MonekynanapjaH &ku atomnappgaH TysuaraH. LWWyHpain um-
N6, MogpanapHWHI 31eKTp TOKMra "ap Xun MyHocabatga 6ynu-
Wwn 6y MmopganapHu "~ocun uunaguraH 3appavanapHUHC xX>ap Xun
3N1eKTp >;0Matufja 3KaHAUTWHUHT HaTuXacugup.

HOuopuaa KypcaTunraH yd XxXun mojgfara yd4 Xun XUMWUSBUI
6ornaHuw MyBoGML Kenagu: a) meTtann 6ornaHuw (me-
TafNHU >"ocun  UWYBYM  3appavanap opacujaru 6ornaHuw);
6) MoH 6o0ornaHuMw, OGowuaya akTraHga, 3NekKTpoBa-
NeHT 6ornaHumw (MOHAM OUpMKManappa ”"apama-"apwu
3apsfnaHraH uWoHnap opacuparu 6orfnaHuw); B) atom 60 r-
naHwuw, 60HWaya alTraHga, KOBaNeHT O6ornaHuuw
(ponran 6Gapuya wMoffanapHWHr Mofnekynanapuja 3NeKTpoHel-
Tpan aTomnap opacuparm 60rnaHu)-

MeTann 60rnaHWWHWHI Tabuatu TyrpucuparH macana KenuH-
poK, mMeTannap tacsupnaHraHga 6aéH atunagu. by epaa KeluHru
WKKW Xun 6ornaHnw tyrpucmpa 6atadecun TyxTanub ytamus.

<Mhown 6GornaHmw. by xun 6ornaHuw “apama-“apwwu
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3apsfnaHraH moHnap opacupa 6ynagu Ba WOHNAPHWUHT 6Up-6upun-
ra ofAauin 3neKTpoCTaTUK TOPTMAMLWIM HaTuXacupja BYXyAra Ke-
nagu.

38-naparpaga antmb ytunraHmpek, mycbaT MOHNap aTtom»
napfaH 3NeKTPOHNAPHUHI axpanumb KeTWwWwu HaTuxacumpa, MaH-
(Wi MOHNap 3ca aToMiapra 31eKTPOHAAPHUHI Kenubé Aywunauwm
HaTuxacupa 3"ocun 6ynagu.

MacanaH, NaH noHM HaTpuit aTomMuaaH 6UTTa 3NEKTPOH axpa-
nmé KeTraHga “ocun 6ynagn. HaTpum aTOMWHUHI 3HT CUMPT™M Kasa-
Tnga 6uTTa 3NEeKTPOH OynraHnMrugaH, Xygaau adHa LWy 37eKTPOH
A4p0OAAaH 3Hr Y30T" OYyNraHAUry yuyH, aTomfaH axpanagu Ba aToMm
vonra ainaHaau,, 4e6 apas Kuaiw Tabumiigup. >MarHuin - noHnapu
Mg++ xamfa antoMUHUIA noHnapn Al+++ "am xygau wy Wyn 6u-
NaH, SbHWU MarHWin aTOMWHWHT WMKKWTA CMPT M 3MeKTPOHW Ba anto-
MWUHWUIA aTOMUHWUHE yuTa CUPTKM 31eKTPOHW aTOMAaH axpannmb KeTu-
WM HaTuxacuga >;ocun bynagm. i

Na, Mg, Al atomnapuHuHr Ttysunmwn Ba Na+, Mg++, Al+++
WOHMaPUHUHT TY3UAUWIKM CXema Tap3ufa 26- paemMja KypcaTuaraH.

27- paemfa ONTUHIYrypT Ba
X70p  aTOMIaPUHWUHT  TY3UAMLIK
Wy 3neMeHTNap MaH(puii MoHnNa-
PUHWUHT TY3uaMWnra CoANWTUPUG

Nu aTomn Na*noHU
S cimovm S’ *uotiU i
Mg**unoHn
" Ci ~LUn
T dmtmii M* 1 1 Cfl HToll
2fi paem HaTpuii, maruuii Ha anio- 27- paem. ONTUHTYTypT Ba X/iop aTomiapu
MUHWIA «TOMANPLILLHT 3"amga Honnapu- AaMfa MOHNApUHWHE  TY3UAULL CXeMacwu.

HHME  lyknuy| cxemacu.

KypcaTWATaH; ONTUHTYTYpT Ba X/J0P WMOHNAapW YnapHWHI aTtomna-
pHra 3/7eKTPOHAap Kenué ~ywuauwm HaTuxacuga ~ocun Gynagu.
Xnop ~ampga ONTUHTYTYpT aToMAapuia WYKW 37eKTPOH K;aBaTnap
Tyna 6ynraHnaurn ydyyH S— Ba Cl-uoHnapupga Kylimmya 31eKT-
poOHMap, paBlIaHKK, CUPTKM KaBaTharu ypuHNapHW arannawu ke-
pak; paemga >aMm XyAAW aHa LWy KypcaTuirad.
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Na+, Mg++ Ba Al+++ wvounapugarn 31eKTPOH "06ULIAPUHUHP
Tapkné Ba TY3WIMWWHW OUp-6upura conmwTMpué Kypub, 6y noHnap-
HUHF -Xammacma Xam YAapHUHr  6up XU  3KaHAWUTUHU  Kypamus,
SbHW ynap WHepT ra3 HeoH Ne atomupary kabu 6ynagu, LWYHUHT
YUYYH fam 6y MOHNnap 6upruHa 3NeKTPOH (HOPMYNaHWMHTE y3u  6unaH
noganaHULIN MYMKUH:

Is2 2ss, 2p°.

VIKKUHYM TOMOHAaH, S Ba Cl~ WOHNAPWUHWHT 371eKTPOH  K,00MK;1a*
py Xypau aproH Ar aTOMMapUHWHE 3/1IEKTPOH Kobwunapu kabu Ty-
3uaraH. LUYHWUHr yyyH, 6y WOHAApPHWUHI 3eKTPOH QopMmynacy aproH-
HWHT 3N1eKTPOH opMynacu Kabuamp:

Is2 2s2 2ps 3s2 3p\

WyHgah  YmAnb, aToMNapHWHI WOHMAapra awnaHuwm 6GunaH
6ornu”™ 6ynraH kn’‘cpuga Kypub yTunaraH ~onnapga WOHNAPHUHT
37eKTPOH “"ob6u”™napu, [aBpuin  xafBanfja aiHW 3neMeHTnapra
3HT ATWH TypraH WHepT rasfap aTOMapUHUHI 3NeKTPOH Lo6u”-
napura yxuwartunagu.

XUMUABMIA BOrNaHWWHUHE  ~03UPru  3aMOH  HaslapusicH 0y
yXWaWNNKHN WMHEPT rasnapHWHr atomnaapugarun (reanin atomu-
HUHT CMpPT™M "“aBaTufa WKKUTa, 6owla WHepPT rasnap atomiapu-
HWHT CMPTUM LaBaTuja CaKKu3Ta 3MeKTpOHfaH wubopaTt) anek-
TPOH TpynnNuMpOBKaNapHWHI aliHW"ca 6apuapop 3kaHauru 6unaH
H30MnalignM. WHepT rasnapfa aHa Wy rpynHupoBKanap 6ap”a-
pop 6ynraHnAMrun ydvyH, ynap 6owua 3nemeHTnap 6unaH 6upwu-
Kuwra “~o6un amac. CupT™n ”"aBaTuga CakKkKu3TagaH Kam 3Jiek-
TPOHM 6GynraH aTtomnaap, UMKOHWUAT TYrungu pJeryHuya, € «opTuu-
Yya» 3NeKTPOHNapUHU 6Gepuwl, €KW cupTuM ~aBaTmparum 37eKTPOH-
napvHu 6owWKa aToMAapHWUHI 3neKTpoHnapu .\Hcobura cakkusra
eTKasuw iynu 6mnaH WHEPT ras3fnapHWUHr CcTpykTypacura yTtub
onagn. by poauca uvoHnappfaH wubopaT XumMuABMA 6Gupukmanap-
UMHT “ocun 6ynuwimnpa BYXyAra Kenajgu.

ATOMMapgaH WOH TuNuaarun XumusBuin OGHpHKManap >$ocun
Oynuw npoHeceHWu ~yiungarumya TacaBBYpP UHAMW  MYMKWH-

Bup KHCMW 31eKTpOH 6upukTupub6 onuwra, 6Mp LUCMKU 3ca
3NeKTPOH Oepuwira WUHTUNAAUIaH WKKW EKW 6Up Heya aTOMHUHT
AMMHAAWMWKW WY aTOMMAPHUHT CcUpT™M “aBaTuparun 31eKTPOH*
napHuur “anTta Ta“cumnaHuwwura cabab 6ynagu. bup atompaH
WKKUHYM aToMra 31eKTPOHMap YTWUWKM HaTuxacupga 6y atomnap
Napama-“apwu 3nekTp 6unaH 3apAgnaHraH uoHnapra ainaHa-
AW, WYHAAH KeWuH, unoHnap 6up-6upura TOPTUAMG, 3NEKTPOHEN-
Tpan Mofnekyna “~ocun “nnagu.

MacanaH, cupTum "oburmga hakaT 6MTTa 3NEKTPOH Oynrad
HaTpuii aTomniapu cuprum uoburmpa eTTuTa 3NeKTPOH OGynrau
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XNop atomnapu 6unaH ydypawaau, ae6 dapas (“wvnainmk. Hatpuii
atomMnapu  y3napuHWUHI «OpTUYa» 3/IEKTPOHNMAPUHU X10p aTOM-
napura 6epub, 6up 3apagnu mycbaT wuoHnapra annaHagu (6y
WOHNApHUHT 3MeKTPOH KOHMUrypauuam WHEPT Tra3 HEeOHHUWHT
3/IEKTPOH KOH(UrypauHsiemra yxwaraH 6ynagu). ARHM BaKTja
Xfop aToMmnapu cupt™m “abatnapura 6uTTafaH 3NMEKTPOH OGUPUK-
Tpu6 onnb, 6Up 3apAaannM MaH(PWA MoHNapra ainnaHagun (6y WOH-
NapHWHT  CrpykTypacu aproH aTOMAapuUHUHI CTpYyKTypacura
YxwaraH 6ynagu).

WyHaaH KenH xap Xun uwopanu 3apsifnap opacuga BYXYQA-
ra KenaguraH sfekTp TOPTMW Kyyun 6y MoHnapHuW 6ump-6upmn 6mnax

28- paeM. HaTpuii xnopmgHuw “ocun OGynuw  CXemacw.

6ornangH, OYNWHT HaTwxacupa, Ty3 — HaTpuii xaopup "~ocun
6ynagn (28- paem).

DNeKTPOHNApHM Temacura MWHYC MWWOpPacu KyauaraH «e»
Naptun (e~) 6unaH 6enrunacak, Hatpuin xnopug ‘“ocun 6Gynuiun-
fa BYXYAra KenaguraH npoueccnapHu uyhimjarn «3neKTpoH»
TeHrnamanap 6unaH wugoganawMMu3 MYMKUH:

Na —e7~ Na+
Cl+ <r=cr
Na++Cl- =Na+Cr (ékn NaCl).

Bowua unoHAM 6GMPUKMaANapHWHI 3"ocun GynuMwiM Xam Xyagu
wy Tapuga nszo”™nab Gepunagu. MacanaH, marHuii cynbug MgS
NOCHN Bynunwmpa MarHWAHWHT ~ap 6up aTOMM MKKUTA 3/MeKTpo-
MWHN ONTUHTYTypT atomura 6epagn- MarHUMHWHI WKKW 3apagnu
mycbaT uoHnapu Mg ++ Ba ONTUHTYTYPTHHHT WKKW 3apsifnn MaH-
tdunii noHnapu S— “ocun b6ynagm. X,ocun 6ynraH wuoHnap 6up-
GHpura TOpTUNAfH Ba MarHWii cynbupg xocmn 6Gynagwn:

Mg — 2e~— Mg++
S+ 26~—S—
Mgll|-S = Mg++S (Bkn MgS)
AntomuHmnin okeng AloOa “ocun Gynuwinga antOMUHWIA - aToMna-
pu yyTaZaH 3MeKTPOHNapWHW Kucnopod aTomnapura 6Gepagu. Kucno-

o H. 1. TnuHka
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POAHHHI >'ap "alicM aTOMW WKKWTa 3MeKTPOHHWU OupukTMpnub onaaw,
UYHKH YHUHT CUpPTKU "~oburmpa ¢a:<aT MKKuTa 6yw ypuH 6op. Ha-
TUXafa, aflOMUHUAHWHT Y4 3apagau  mycbat uoHnapu Al+++ Ba
KWUCNOPOAHUHT WKKWU 3apsafnum MaH(uii moHnapu O xocun 6ynagu;
OyHAa aMlOMWUHUAHWUHI WKKWTA MOHUTA KWUCMOPOAHUHT yyTa MOHU
Tyrpn kenagu. by noHnap 6up-6upura TOpTMAMG, antOMUHUIA OK-
cua MOoCHN  umnagu:

(Al+++)*(0— b (ékn AL,0y).

LWyHn Tabknpnab yTMOK Kepakku, MaH(uid 3apsgnaHraH 6apua
WOHNApPHWHT 3MEKTPOH K;00HL/apuM MHepT ra3 aTomnapu Lobuknapura
yxwaw 6ynraHu “onga, Myc6aT 3apsfgfaHraH WOHNapHWHT Lo6uuna-
pU UWHEpPT ra3 aTtomaapu Kobw™napura yxwiamaraH 6ynuium “am mym-
KnH. MacanaH, Fe++, Fe+++, Zn++ Ba Myc6aT 3apsigiaHraH kKyn-
rMHa 60LLKa WOHAAPHWUHI 3N1eKTPOH ~obuuiapu aHa -WyHaanaup.

dNeMeHTNAapPHUHI WOKAU O6GUMPWUKManapupgarwu
BaleHTNUKAapW VoHnn GHpHKManap "ocHn 6ynuw mexa-
HU3Mbl Tyrpucupa touopupa 6aéH aTuaraH TacaBBypiap 31eMeHT-
NapHUHT WOHAW 6upuKmManapwgaru BaleHTAUMKNAPW WYy 6OUPUK-
mManap WOHNApPWHWHT 31eKTP 3apsagnapu CcoHwWra TeHr, ferad
Xynocara onné kenagu. dnNeMeHTNAPHUHT WOHAM GupukKManapupa-
rH BaneHTAMKNapu, 6owuavya cy3 6unaH, 3NeKTpoOBaNeHT™*
nunkK peb artanagu.

ONeKTPOBANEHTAUKHUHT ~MAMATU aTOMHUHT Myc6aT MOH ~ocun
6ynuwwnga 6epraH 371eKTPOHNApU COHWM 6unaH &KW MaH(PUIA WOH
Aocun bynuwnga 6MPUKTMPMG oNraH 31eKTPOHAapu COHM 6unaH
6enrunaHagu. BupuHum “onga myc6aT 3NeKTPOBANEHT-
N WK MWKKMHYM Xonfja 3ca MaH(PWUA 3NeKTPOBaNEHT-
nunK b6ynagu.

ATOMNapHUHT Myc6aT ékn MaH(uiA MoHnapra ainaHuw Xxycy-
CHATW WYy 3/MeMeHTNapHUHT MeHaenees faBpuii cuctemacuga b"ait-
CM ypuHAaA XoMlnawraHaurura 6ornukaup. [JaBpHUHT 6oWAaHu-
Wwuga TypraH 3/eMeHTNapHWHT aToMaapu  agpocuparv 3apaj
LaBPHUHT OXMpuia TypraH 371eMeHT aTOMAapUHWUHT Agpocmparu
3apagra KaparaHga kam 6ynagu. BupuvHum “onpa 3neKTpoHnap
MKKMHYM “onparura KaparaHga 3augpoy, TOpTUAAAW, LIYHWHT
YUYYH aToMAapHUHr Myc6aT MoHnapra annaHuw XycycuaTu, ymy-
MaH O0/iraHpa, AaBpfa uangaH YHIra TOMOH cycaiimb 6opagu.
CupTKM KaBaTuja Kamupaa 6Gewita 31eKTPOHU GynraH atomaapruHa
(meTannong atomnapu) MaHuii moHnapra arhnaHa onagun. CupT-
KW uaBaTufga TypTAaH Kam 3MeKTpoHM 6ynraH atomnap (Bogopog
atomugaH 6owuanapu) 3nekTpoHnap 6epa onagu, Xonoc, aMmmo,
Mabnym 6ynuwura Kypa, “ed4 Na4yoH 3neKTpoHnap O6uUpUKTUpPMG
onmangun. bus meTannap Ae6 atalifuraH 3M1eMeHTNapHUHI aToOM-
napu aHa lWyHAan aTomnapaup.

Al
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XUMusBUI peakumanap npoueccumpa atomjaH axpanub keta
o0najguraH 3NeKTpoHNap Ba/neHT 3neKTpoHNnap peb atana-
an. ATomparu BaneHT 37eKTPOHNap COHW, ofaTAa, Wy 31eMeHT
JaBpuil cucTemaga "alicm rpynnara XonnawraH 6ynca, aHa wy
rpynnaHuHr HOMepura TeHr OGynagu.

MoHAW 6GUPpUKMaAaNaAapPHUHT Ty3suauwu. WoHnu 6u-
pUKManapHWHT ~ocun BYNUWMHU Kypub ynumwija WyHM abTubopra
0NN Kepakku, auat BOAOPOA MOHM H +ruHa «AnaHrou» MOHAWP,
AbHW 3NEKTPOHNApUHM 6aTaMoOM WyKOTTaH agpoaup, 60LWKa WOH-
nap aca MaH(uii 3apagnaHraH Mabiym Oup 3NekKTpoH kobuepa
ara Oynagu. ByHWHr HaTuXacupa, Uapama-“apwu 3apsajnaHrax
noHnap 6up-6upura xypga auuHnawca, ynap 6up-évmpungaH ntapu-
na 6ownaign. VIoHNapHWHT opanuru mabaym 6up papaxara eT-
raHfa ynapHWHr TOPTUAWLW Kyuyn 6uAaH UTapuaumw Kyyum MyBO-
3aHaTnawagn Ba MoHnap 6up-6upugaH Mabnym opanuvkga Typub
|*onagu.

MycbaT 3apsagnaHraH >yga Kyn uoHnap 6uwnaH MaH(puii 3a-
pAgNaHraH WyH4Ya voHnap 6mp-6upura AUMHAAWWIWN HaTuXKacmaa
Kpuctann 3"ocun 6ynagu, 6y kpuctannga 6up Xun uwopanu 3"ap
O6up WOH LapaMa-uapliyu WwWOpanM WOHMAp KypwoBuia 6Gynagu.
PaBlWwaHKW, noHnapjaH Tys3uaraH KpucTannapra, AbHUM YMyMaH
oNraHfa WoOHAW 6GupuMKManapra Mofekyna TylWyH4YacuHU TaTom”
Knunné 6ynmaigu. MacanaH, ow Ty3MHW oOncak, 613 HUX0ATAA
waptnu 6up mabHoda ow Ty3nm NaCl monekynanapupaH Tysunrad
feb6 alitamm3. X"Auuatga 3ca oW TY3HHWHT KpucTannapHfa LWYyH-
fa  monekynanap  6ynmaigu. ByTyH KpucTann KyngaH-Kyn
Na++ Ba Cl~ moHnapupaH ubopat 6ynagun. NaCl monekynanapu
tha™aT ow TY3MHWHr 6yrugarvHa ByXyara kenagu. LUYHWUHT yuyH
NaCl cdopmynacu, MaTbuii Knnub anTraHga, HaTpuiA XNOPULHWUHT
MonekynacuHu wudoganamaingn; 6y cdopmyna wy moppaja Hat-
PUAHUHT Xap 6up aTtomura &ku, aHWwgokK; b;unnb akTraHga, 3"ap
6Mp MOHUTA XJIOPHUHT 6up aTtomMu (MOHM) TYrpu KeaUWUHU Kyp-
catagu, Oy aca ow TY3WUHWUHI OrMPAUK TapkMbuHu wy6”acus 6en-
runaingun. AMMO KelnMHuyanuk, Ty3napja Wy Ty3HW "OCUA LUATaH
Myc6aT Ba MaH(puii MOHNap opacugarm ys3apo 60rfaHuLIHK
KypcaTuw no3uMm OynraHufja, WapTau  paBulLfa «MOJeKyna»
I('pMUHHAAH oiganaHaMus.

t ATom 6ornaHuw K,apama-uapwu 3apsgnaHraH wuoHnap
opacufa BYXyAra KenajuraH 31eKTPOCTaTUK TOPTULIMLI XUMUSA-
MHA 60rNaHHWHWHI  Kennb unm™mw  cababuamp” peraH dapas
oaanii moppaHuHr (Bogopof H2 kucnopog Cb Ba 60wW™anapHUHT)
MOMeKynanapu yyyH cupa 3"aMm uynnaHuna onMangu; 6y dapasHu
XUMWUSBUIA Xoccanapu 6up-bmpura S"MH 3nemMeHTNapgaH Xocun
6ynraH MopfanapHWHI MoOMeKynanapu YydyH 3%am Tatouy 3Tnb
bynmaingmn, 4YyHku 6y uKkana 3"onga 3%am Papama-!\apwm 3apag-

www . Orbita. |
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NnaHraH woHnap nawgo 6ynagwn, aeb6 yinnaw uvinnH. LLUYyHWHT y >vn,
6yHfain mopganapHUHr 3"ocun 6ynaMwunHKU n3o3nainguraH 60H."a
6up Hasapua MakpgoHra Tawnamgu, 6y Hasapua KoBane HT
6ornaHunwnap HazapuacH paeb atangu. by HasapusHu
nwnab ummwpa 3"am UHepPT rasnap aTOMAAPUHUHT XUMUABWIA
XustatgaH 6ap”apop 3KaHAUTU, WYHUHTAEK, foht KYMYUIWK mo-
NekKynanapha BaNeHT 31eKTPOHNAPHWUHT YMYMUA COHU XY®MT COH»
nap 6unaH udopganaHunwmn (macanaH, Or monekynacuga 6y COH
12 ra, COr monekynacuga 16 ra TeHr Ba 3"0Ka30 3KaHAWUIU) Ha-
3apra ONUHAN.

AKoBaneHT 6ornaHuMwiiap Hasapuscura Kypa, MoOnekynanap
3hocun 6ynmwmnpa (MOHAM Gupukmanap 3"oeHn Oynuwmnaaru kKabu)
XUMUABWUIA 3NeMEHTNAPHWHT aTOMapu, WHepT ra3 aTOMJ/apUHUHT
Aobuunapura yxuwauw, 6ap”apop 3ieKTpoH "~ob6bu”napura ara 6y-
nné “onagu. AMMO 6y 6ap”apopiivK 3NeKTPOHAAPHUHT 6Mp aToM»
faH 6ouwa atomra yTtuw nynu 6unaH amac, 6an,kn 6upukaéntaH
aTomnap Y4yyH ymymuin 6ynn6 ~onaguraH, AbHW OUP BaTHWHT
y3nga WKKana atOMHWHI 3"am 3/eKTpOH ~oburu Tapkubura kupa*
avran 6utTa kM OMp Heya XY(T 3NeKTpoHnap 3™ocun Gynuw Hy-
nm 6unaH amanra owaau. By «kydTnaHraH»  371eKTpoHnap
MKKana aTOMHWHI  A4POCMHW Y3 uuura onaguraH opb6uTanap
6yinab alinaHagu Ba, WyHAan uwuanb, aTomaapHM MoOJeKyna
Knnnoé 6ornaiign, peb6 TacaBBYp ITUW MYMKMH.

XydT anekTpoHnap 6opaurn Hatmxacupa 3<;ocmn 6ynagurad
XUMUABUIA 60rnaHuW, “apama-~apwu 3apagnap 6unaH 3apsgnaH»
raH uoHnap opacuga 3"ocun 6ynafguraH 31eKTPOCTaTUK TOPTU-
NVWra acocnaHraH anekTpoBaneHT 6ornaunw/an, 60oHWayva anT-
raHga, MoH 6ornaHnwpgaH dap”™ ynamb, Kosane U T 6ornaHnw,
AbHM aToOM OornaHuw pae6 atanagu. t

WKkn agpora «xu3amat KypcataguraH» XKyQPpT 31eKTpoHnap
KOBaneHT 60rnanunlHUHI Kenunb uuumw cababugup, geraH apas
TYNKUH MexaHukacupa acocnab 6epungu. Myc6baT 3apsgnaHrad
WUKKWTa Si4pOHK (3"ap uaiicum AApOHMHT 3apaaHra KaparaHpga) kat-
Ta 3apAgnu 6utTa Agpo Aeb uapaw MyMKuH. Kom6uHauusinaHrad
aHa WyHAaW aapo aTpodupaa alfaHyBuYM  3/1IeKTPOH 6GUTTa A4p0
atpodupa alnaHraHjarura 'uaparampa sgpora Kyunampo™ Top-
TAn6 Typagu. KosaneHT 6ornaHuwaap 3*ocun 6YAULLUHUHT 3Hep-
reTvk xwusatgaH asan sakaHnurura caba6 3"am aHa wy. Moneky»
naja 3MeKTpOH 3"apakaTnaHaguraH sHru opbuta Monekynsp
opbuta fe6 aTtanagu. INEeKTPOHNAPHUHT MONeKynsp op6uTtanap
6yiinab 3“apakaTnaHuwu 3"am, aTom opb6buTtanapu 6yinnab 3"apa-
KaTnaHuwwugarn kabw, MNMaynu uyoumpacura wutoat 3tagu. LyHUHT
YUYH, OGUpPruHa MONEeKynap OpbWTaHWHI y3uaa WKKUAaH OopTul
31eKTpOH 6yna onmaingu; 6y WKKM 3NeKTPOH LapaMa-uapLiu
cnuHnapra ara 6ynuwmn kKepak. CnuHaapu 6up xun 6yaraH 3anekT»
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poHNap 6upruHa MOneKynsp Op6UTaHUHT y3ufja Typa onmaigu,
X>ap Malicn KoBaneHT 6GOrNaHUWHWHE XY(T 3N1eKTpoHNnapaaruHa
Nocun bynuwura cabab aHa wy.

TYynKUH MexaHuMKacu Hy”~Tanm Has3apupaH ofnraHpga, aTtom op-
61l ranap 6UP-6UPUHN «BEPKUTULIN» HaTuXKacugarnHa MONeKynsp
opbutanap “ocun 6ynagun. byHpgai 6GepKuTUW HaTmXacuga Mo-
nekynsp opbutaga 3N1eKTPOHAAPHWUHI 3HF KaTTa 3umuaurm (arap
6y 3MYNKHW 3NeKTPOH 6ynyTum aeb TacaBByp “Macak) sgponap
opacuparu asoga 6ynagum. BYHUHT Mabuocu WYHLAKWU, 3EKTPOH-
nap monekynap opbuta 6yiinab “apakatnaHraHga fgponap opacu-
farn co”ajaH Te3-Te3 yTub Typaau. Hatuxapa, ryé, agponap
opacupa MaH(uii anekTppaH mbopaT “aBaT BYXyfra kenagu, 6y
u”rat agponapHu 6up-6mupura sauuHnawTupagu. LYHUHT yyyH
mMonekynsp op6butanap “ocun 6Gynuwnga atom opbutanap 6up-
6UPVHYM Kamyanuk Kyunum «bBepkutca», 6ornaHuw “am WyHYaNmK
nyxta 6ynaau.

Xumussuii popmynanapga KoBaneHT 6GornaHuwHW udoganal
YUyH uyingaru ycyngaH doiiganaHunagn. X>ap Uaucu aTOMHUHT
CUMBONN aTpodura wy atomja HeuTa BaneHT 3neKTpoHnap 6ynca,
ywanya HyuTta "yiHnagu. WMkKkana aTom Y4YyH ymymuii 6ynrad
3NeKTPOHMap Wy aTOMJapHUHT XUMUABMI cuMBOJlnapu opacura
AyAnnaguram HyuTtanap 6unaH 6enrunaHagu. by 6enrmnaw/aH
thoinganaHnb, ymymuil 3anekTpoHnap BocuTacu 6unaH 6Gap”apop
Aobu™nap “ocun BYAMWMHKM, WYHWHTAEK, "“ap Xun monekynanap-
HUHI CTPYKTypacuHW fefon KypcaTuw MyMKuMH. Mwucon Tapuua-
cupa xnop “amMpaa asoT MOfeKynanapuHWHT ~ocun 6ynuil cxema-
NapuHW Kentupue” ytamus:

:C1. + -C'f:— :Cl: C1:

xnop xnop xnop
aToMu aToMun MoO/ieKynacu
‘N + 'N: - :N::N:
as3oT asoT as3oT

aToMmu aTomu MosieKynacu

Xnop aTtOMNapuHWHE CUPTKU Lo6Mpuaa eTTUTa 3EKTPOH 6op.
Xnop atomnapu 6upukmb6 Monekyna 3"ocun “uaraHfa, MKKWTa
371eKTPOH WKKW atoM Y4YyH yMymuin 6ynagun: wy Tydainnu, ?2°ap
ualH'M aTom CcaKKM3 3/1IeKTpoHfaH ubopaT 6ap”™apop cupTuu Ko-
CvHyca ara 6ynub6 uonagu; 6y “obuypgarn CakkuM3 3/1eKTPOHAaH
ONTUTACU XNOPHUHI 6UP aToMuUra mMaHcy6 6ynmb, MKKUTAcu WUKKWUH-
yn atomMura "am uapawnuaup. As3oT MoJsiekynacu ~ocun bynuwimnga
Y4 XKY(T 3NeKTPOH yMyMuid 6ynu6 Yonagw: wyHpanw “mnnb, "ap
[\aiicH aTOMHMWHI cUpTUM LO6BUIM CaKKW3 3/IeKTpOHraya Tynagw.

www, Orbita.
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KAyiingarn cxemanap 6ab3u Mypakka6 MoAfanapHUHT—aMMu-
ak, CcyB, Kap6oHaT aHrMApwuj Ba METAHHWHT  MoJieKyfnanapu
uaHaah Ty3UNTaHAMIMHH KypcaTagu:

H H
H:A H :0: H :0: :C. O H:CH
- H

AMMMaAK MoONekKynacumpa ydTa BOAOPOJ aTOMUHUHI "ap 6upw
a30T atoMu 6unaH 6up  XKy®PT YyMyMuiA  anekTpounap op”anu
6ornaHram (KypT 3neKTpOHNap BYXyAra KenuHwjaa 6utTa
3N1eKTPOH BOAOPOA aTOMWAAH, MKKWHYM 3/1IEKTPOH a30T aTOMWUAaH
6epunagn). LWyHpah "mnnmb, a3oT CcakKW3 3EKTPOHAN CUPTUM
Kobuk™a ara 6ynagu, BOAOPOAHUUT X,ap WIWACH aTOMM f4pocKu 3ca
6apuapop «renuin» ~obunwu ~ocun ~“mnaguram WKKMTa 3M1€KTPOH
6unaH Kypwab onuHagn. CyeB >"ampa MeTaH MofeKynanapuga "am
BOAOPO4 aTomnapu aHa WwyHAah uobwpa ara 6ynagu. KapboHat
aHrnmapua monekynacupa yrnepoj aToMmu KUCAOPOAHUHT "ap “aii-
C aToOMM O6uNaH MKKWM XY(HT 3NeKTPOH opuanu 6orfaHraHaurm
YUyH, Kap6oHaT aHrugpujg Mojekynacupjarum ydana aToMm CakKkus
3NeKTPOHAU cupTuM uobuopa 3ara 6ynagu.

HOuopuga KenTupuaraH cxemanapjaH KypuHu6 Typubankum,
WKKUTa aTOMHU 6up-6upura 6ornaguraH >ap 6up Xy®§T 31eKT-
pOH ofjaThary CTpyKTypa (opmynanapfa BaflieHT 60rfaHuWHU
npogananguraH 6uTTa Ynsnuara mysoduy Kenagu. LLIYHUHT yyyH
3NEMEHTHUHT ailHM  6GupUKMagaru  BaneHTAMIM EKM aHu”po”
aiTraHga, KOBaNeHTAUrM  YMyMUIA EKM  «BOrf0BYM» 3/EKTPOH
XydhTnapu ~ocun MMAMW YYyH ylwla 3/IeMeHT aTomugaH 6epuna-
OVraH 37eKTpOHNap COHUra TeHrgup.

KBaHT-MexaHWK "MCO6GNapHUHI KypcaTuwmnya, AAPOHUHT (KM AAPONAPHUHT)
3NeKTp MaiigoHupa ]"apama-uapwuy CNUMHAW 3NeKTPOHNApruHa «kydrnawa ona-
ou». [lemak, KOoBaneHT 6ornaHuw “ocun 6ynuwmn yyyH, GHpHKaéTraH artomnap-
HUHT )“ap 6upufa CNWHW WKKWHYM aTOM 3NEeKTPOHWHHHT CMHHWra Lapama “apLiu
bynraH kammpga 6uTTa 3NEKTPOH Oynuwun Kepak. AMMO 3pKWH atomnapfa BaneHT
3N1EeKTPOHNAPHUHT GUP LMEMH, fbHW 6GUTTa OpOUTAHWHT y3uAa TypraH 3M1eKTpou-
nap «Xy@rnawmnb» r;onagn, YyHku Maynm npuHuunura 6uHoaH (148-6etra ia-
pancuH), ynapHUHr cnuHnapu 6up-6upura uapama-"apwunanp. byHpai anekTpoH-
nap, panilaHku, KoBaneHT 6o0rnaHuwnapHuUHr ~oenn 6ynuwunga 6esocuta UWTU-
pok 3Ta onmanan LUYHUHT yyyH, 3pKWH aTOMHWHI BaneHTAUru (kosaneHTAuru!
W? aTOMHWHT BaneHT 3/MeKTPOHNAPUHUHT YMYyMUIA cOHWUra amac, 6ankm MOkydT-
falmaraH» 371eKTPOHNapu COHUrarnHa TeHr o6ynaju.

OneMeHTNapHUHT CMeKTPAapuHW YypraHuw aTtomaapAarm BaneHT 31eKTPOH-
NapHUHT “alicunapH «xydTnawmaraH» Ba Laicmnapu «xy@rnawraH» 31eKTPOH-
AYP 3KAHAUTMHU aHuunawra MMKoOH Gepan. Mucon Tapukacupa, UKKUHUM faBp-
parn 6ab3u mMeTannouanap (asoT, KMCNOPOA, pTOP) aToMaapuparu CUpPTUM 3NnekK-
TPOH "aBaTHUHT TY3UAUWIWHWM KenTupub yTamus. LUy HapcaHm 3cnatub ytuw
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Kepakku, 6y atomnappa 3neKTpoHNap TypraH 3HepreTuk fgapaxa 60w KBaHT
COHU 2 6GunaH 6GenrunaHaam Ba M—2 6ynraHga 6utra S — op6uTa Ba yuta P —
opbuta 6ynuliM MyMKWH SHa LWYHW Tabkugnab yTull KepakKu, arap 371eKTpoK-
NapHWHT COHWM aliHWM 3HepreTWK fJapaxa Y4YyH MyMKUH 6ynraH opbuTtanap COHH-
faH opTuy 6ynmaca, “amma BayT p — op6uTanapHuHr “ap “aiicucura 6uTTagaH
3N1eKTPOH KolnawagH.

Arap touopupa aiiTmu6 ytunraH opbuTanapHUHr ~ap GUPUHW WaAPTAN paBULL-
fa Katak G6unaH, 3NeKTpOHNapuHM 3ca cTpenkanap 6unaH 6Genrmnacak (arap
anekTpounap xydrnawraH 6ynca,6y cTpenkanap uapama Lapliu TOMOHra i*apa-
TH6 kyiimnagu), N, O Ba F atomnapuparu CcCUPT M 3NeKTPOHNapHUHI opbuTa-
napra TaucumnaHuwmn  “yimpsruva Gynagu:

BaneHTAMKHUHI CMUH Ha3apWACH HyuTau HasapAaH onraHja, asoT aToMu
yuta (S P), kucnopog atomu MKKWTa, (TOp atomMu aca (pa”aT 6MTTa KOBANeHT
6ornaHnw ~ocun uuna ONMWK KOLOpMAArn cxemanapgaH KypuHué Typubau.

Yrnepos atoMHAa BaneHT 371eKTPOHNApHUHT op6uTanapra “aHpfaii Tauenm™
NaHraHnuru uympgaw cxemaga (4an TomoHgarucu) KypcatunraH. By c.\ema[a
«Ypa, yrnepog auat WKKU BaneHTAU 3nemMeHT Gynuiuim Kepak 3gn. AMMO S —
anekTpounap Xy@TuHu 6up-6upupaH axpaTull Ba YNapHWHT GUPUHM XYAAW Yuwa
JHepreTuk papaxaga!n P —op6utara yTkasuw y4yyH 03ruHa 3Heprus capg
LHANW Kngos:

t1 e 1.1 N

Caph KWNWHTaH 3Heprua ypHWHW TypTTa KOBaneHT 6ornaHuw xocun 6ynu-
wunaa axpanub uyukaguraH aHep!us opturm 6Gunad uyonnalgu. LYHUHT yuyH,
yrnepog xypa Kyn 6upukmanapfga TypT BaneHTAu bGynagu.

JHAM YUYMHUM paBpra Ouj 3nemMeHTnapfaH ONTUHTYTypT GunaH xnop aToMm-
napujga BaneHT 31eKTPOHNApPHWHT opb6uTanap 6yinab "“aHpali TaucuMnaHraHIn-
TUNH Kypu6 4mkamns. by atomnapfaru BaneHT 3NeKTpoHnap 60w KBaHT coHW 3 ra
MYBO(HL, KenaguraH 3HepreTuk fjapaxapga Typagu, Oy KBaHT COHM YuyH 6uTTa
S -op6uTagaH Ba ynia P—op6utagaH Taw”apu, fHa 6GewTa d— opbuTa
6ynuwmn MymkuH, Awmmo d — op6utanap S Ba P — op6uTanapra KaparaHga
BUITPUMUK XU.yNAaH YHYa a3an aMac, WYHUHT YYyH ONTUHTYTYpT Ba XJOPHUHT
em UnnllHm|||[I+> aTomnapugarn 6apya BaneHT anekTpoHnap S — Ba P—op6u-
IMMUPT XNANTLW W ByHpal xoWnaHuwpga, uyyhinga KypcatunraH cxemanap-
4 in KYPHHHA (Yypulun4yn, OATUHIYTYPT aToMu pa”aT MKKUTa KOBaneHT GornaHuL,
xnop atomu uen g.m\.mn 6GmMna KOBaneHT 6ornaHuw “ocun ~MANWN MYMKWUH 3[H.
AmMMO Mabnym MIH\uop ini'pi ua capd ymnuHraHga (KoBaneHT 60rnaHuWNapHUHP
uo<un 6ynuinpan YHMHAWAM 3Heprua 6unan KomneHcauws GynaguraH sHeprus
L.|ld yHAMwHHAN) o.iiHHryiypT aTomMu «akTuBfawraH» ~ofnatra yTUWnM MYyMKWH,
OyHAa ONTUHTYTYpT aToOMU rjpprui éku onTMTa AKKa 3N1eKTPOHra, X/J0p aToMu 3ca
yula, 6ewTa éku errHTa fikka anekTpoHra ara Gynagwm,

vwwww..Orbita
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WlyHra wmyBoduy BaneHTAuknap gap”a’®n”™at ontuHryryptaa (24 sa 6)
>;ampga xnoppa (1, 3, 5 Ba 7) Kysatunagu.

WyHpan unnmb, Monekynanapfaru atomnap opacufja Kosa-
NeHT 60rNaHUWHWUHT BYXYyAra kKenuwura caba6 6y atomnap y4yH
'MyMUiA OynraH 6uTTa KM O6UP Heya XKY®DT 3NEKTPOHNAPHMWHT
6opnurngnp. KosaneHT 60rnaHuUWHUMHIE “ocun 6ynuwnga, ogataa,
atomnapra 3neKTpoHnap 6upukmangm ”"am, aTtoMiap 3S1EKTPOH-
nap WyuoTMalau ”~am, WYHWHT YYyH KOBaJieHT aorfaHuwra 3ara’
6ynraH Mofnekynanapaa wuoHnap 6ynmaingun. AMMO MONEKynaHu
Xocun ~uayBym atomnap >ap xun 6ynca, yMyMuiA 31eKTpoHnap
Xy®hTu atomnapfaH 6upura sigMHpoy 6ynuwm MymkuH. MacanaH,
xnop 6wnaH Bojopos OGupukmanapuja yMyMWiA  3eKTpoHnap
MeTanNoOUANUK XapakKTepu Kyunupow OynraH 3jeMeHTra, SbHU
Xnopra TOMOH CUMKUTaH 6ynagun, GYHUHT HaTuXacuja xiop aToM-
napu, uMcmau, MaHgwuii, BOAOPOA aTomaapu 3ca MycbaT 3apajg-
naHagu.

ByHpain “onnapfa KOBaleHT 6ornaHuw, «uyT6aaHMaraH»
KOBaneHT OOrnaHWWHWHI akcu4a, «uyTbnaHraH» 6ornaHuw pgeé
atanagu; “ytbnaHmaraH 6ornaHuwga ymymuid anekTpoumnap Wk-
Kana atomfgaH 6up xun y3oknaukga Typagu. Arap 6upnawysuu
atomnap myTtna“o “apama-“apliun XMMWUABWIA xoccanapra ara 6yn-
ca, Y BaKTAa 3N1eKTpoHNap Xy(pTu aTOMAapHUHT 6upura 6atamom
yTN6 KeTUWM MYMKUH, O6yHpaih “~onpga 6y atoM MaH(UIA HOHra,
MKKMHYM aToM 3ca MycbaT uoHra awnaHagu, HaTuxaja WOHAN
6upnkma “ocun 6ynaam,
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Kyiingarn cxema t”opuga ainTtmb yTuaraH yd "onHW KON
Kypcatnb 6epagu:

Cl: Cl Bornosum 3nekTpounap MKKana atomra 6up Xunga Taan-
I ayuananp.
H CQ BOrnoBYM 3NEKTPOHNAP X/J0P aTOMW TOMOHWUIA CUKWTAH.

JNeKTPOH XY(T TamoMuUna X10p atoMura yTu6 KeTrav. /

Y3apo ~yTbnaHraH KoOBaneHT 60rnaHuw 6wunaH 6GupnawraH aTom-
NapHUHI onaTuW WOHMaHraH xonatra fuuHnawmné kenagn. MacanaH,
HC1 monekynacuga H atommn y3 “onatu xuatmpgaH H+ uMoHUra,
Cl atomm 3aca C1“ wuoHuMra s™vHnawmn6é Kenagw,

WyHpgait k.nanb, MopganapHuUHr “~ammacu  (meTannapgau
6owuanapn) artomaapu opacuparun XUMusBWiA 60rnaHWW Xapak-
TepHa ”“apab, MKKUTa acocuii rpynnara OYAMHULIN MYMKWH:

1) dnekTpoBaneHT, 6ow?aya akTraHga, MoH 60 fn a-
Huwrasra bynraH Ba y3ap0o 3/eKTPOCTAaTUK TOPTULIULI Kyuu
6unaH 6ornaHraum Mmycbat "“ampa MaHuin 3apsagnaHraH uoHnap-
JaH wnbopatr mMopgpanap.
fii 2) KoHaneHT, 6owuaya aiTraHga, atTomM 60rnaHuMLW-
ra ara 6ynraH Ba Mofekynanapuja uoHnap 6ynmaingurad
mopgpanap. byHpail monekynanapga aTtomfap 31eKTpoHnap-
HHHI Yy3apo TabCUpW HaTumxacupa 6Gup-6upm 6munaH 6ornaHagw,
Oy 3neKTpoHnap 6uMp BakTAa MKKana aToOM Y4YyH yMyMuiA 6ynuo
uonagu.

MoH 6ornaHuwra ara 6ynraH moffanapHWHIr TUNUK Bakwui-
napu, km\opuga antmb ytunrannpex, Tysnap, acocnm okcugnap Ba
wy kabunapgup; Boopod, asoT, Kucnopoj kKabu opgauin rasnap
aToMm 6opnaHuwra 3ara 6ynraH MogganapHWHT TUMNWK BakunnapH
6yna onagu. by ukKkana rpynnara KupyeBuYMm Mopgjganap ypracura
KEeCKUH 4erapa !"Myimb 6ynmainan. bupmHumpad, xyaa Kyn 6upuk-
Manap 6opku, 6y Gupukmanapga WoH 6ornaHuw 6unaH 6up ita-
Topga atom 6ornaHuw “am 6ynagu. WkkuH4ympaH, atom 6opna-
nnwra ara 6ynraH 6upukmanapga yYMyMUin 3feKTpoHAap XygpTu
NTOMNAPUUHT 6upura TOMOH Kyunu fapaxaga CumkuraH 6ynuwu
MYMKWUH, fry yca wy 6uprkmanapHu 6ab3u xoccanapu xu*atmgad
TAMHK MWUH 6MpHKManapra s*vHnawtupagun. LUyHWHT yuyH, 6upop
OiipiiKM,nn  xumusasuiA 6ornaHuw “aHpali xapakTepga 6ynaaw,
o< | hi MACANNHW Wy GUPUKMAHWHT OUp KaTop XxoccanapuHu 6up-
oupura conuT lnpu!» Kypnw #Wynu 6unad "~an ~uavwra Tyrpu
Kenagu, wyupa \am, Kynrnna nonnapfa, 60rnaHuWHWHE LaHAaal
xapaktepfa akaunnru “an 6ynmai Yonagu. /

Aromnn 6upuKkmManapia sneMeHTNapHUHT My C-
6aT Ba Mandguii BanouTtn muru KoBaneHT 60rnaHraH

www.Orbita.Uz
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aTOMMapHUHT XUMUABUA XYCYCUATM Kyn Ku™aThaH YNnapHUHT
HUOGWIA 3apagnaHraHnurura 6ornuy 6ynagu. MacanaH, BOAOpoOf
XNOPUAHUHT  KynfgaH-Kyn peakuusnapupa Bogopoj 6unaH Xxnop
opacugaru 6ornaHvMWw  WyHAAH Tap3fa Y3unaguku, Hatuxkaga,
atomnapHu 6up-6upura 60rna6 TypraH 3neKTpoHnap XydTu
6atamMoM xfopra yTu6 KkeTagu, Oy BaKTha X10p MaH(UIA WOH
Aonmnpa axpanu6 unuyagum, OyHM cxema Tap3upa “yumpgarunua
KypcaTull MYMKWH:

[yl
H: :CL H + <

(6OTrNaHULWHWHT aXpanuil 0N NYHKTUP 4ynM3n”™ 6unaH KypcaTun-
raH). AKCWHYa, XNOPHWUHI ¢TOop 6GwunaH OGynraH 6upukmacupga
xnop “ampa (Top opacuparu 60rnaHvMW WyHAal Tap3ga y3uau-
WM MYMKWHKW, HaTuxaja Xnop Myc6aT HOH .“onmaa axpanub
ynagu:

CLitF:—=[CL J++ [F )

XuMus npakTukacupa atomnaum 6GornaHuwra 3ara 6ynraH 6u-
prkKmanapgarv 6upop aTOMHWHI KOBaneHTAUruMHWM 6a”onaw 3apyp
6ynnbruHa “onmaid, 6anku YHWHT 3N1eKTPOHNApPHWUHI sgponapfaH
6upnra TOMOH CU/XKULWIMAAH Kenub YuKaguraH Hucbuii 3apsagnu*
rMHu xam 6a”onaw 3apyp 6ynagu. MacanaH, Bofopof xjopupgpa
XMIOPHUHT BaneHTAurn —1, xnop dropuapa sca +1 pgelinnraHpa
aHa Wy (akT Tabkupgnab yTunraH 6ynagw.

WyHpalh ~nnnb, mycbat “ampga MaH(OUI BaneHTAUK Tyrpucm*
farn TywyH4Ya, MOHAM 6GupuKmanapraruHa amac, 6anky aTtom
6ornaHuwira ara 6ynraH 6upnkmanapra ,\am TaToML "“MAUHHLIK
MYMKUH.

ATomnum 6upukmanapga 60rnaHWWHW  BY>KYAra KenTu-
pyBYM 3NeKTpoHNap >XypTu ywa mopganap Tapkubura kupa-
AWraH a3fneMeHT/NapHWHT AaBpuili cucTemagaru ypHura kapao,
6up aTOMAaH WMKKWHYM aTomra yTraHga \ocun 6ynaguraH MoH-
nap baHpai 3apngra ara 6ynca, 31eMeHTNAPHMHT aTOMW
6upukMmanapgarn MycbaT Ba MaH(pWUA BaneHTAWKNAPUHUHT
uniimaTy \am ywa coHra TeHr 6ynagw.

JNeKTPOHNApPHWUHT "alicu aToMra TOMOH CWU/IXULWK Tyrpucupga-
rm macanaHu “an atuwga “yimpgarn “ouganapra aman “MauL
Kepak:

1) [OaBpuii cucTeMauuHr aivM p[aBpugaru  3femMeHTnapaaH
xocun 6ynraH 6upukmanapfa 3neKTpoHnap uYanpouja Typrad
aneMenTAaH yurpouaa TypraH 3/IeMeHTra TOMOH CUDXMAAN.

2) [aBpHW cucTemMaWWHr acocuii rpynnavanapuga TypaguraH
aflemMeHTnapgaH ”“ocun  6ynraH 6upukmanapga  3/IeKTpoHnap
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nactga TypraH asfnemeutfaH to”opufa TypraH 3/1eMeHTra TOMOH
CUMKHIAAN.

3) Arap ukkuTa 6up xun atom 6GeBocuTa OGHPUKKaH bynca,
ynap opacugarun 6ornaHuw ysuaraHga 3neKTpoHNap MKKana
atoMm ypTacupga 6ab-6apaBap OynuMHagwm.

4) Kwucnopog (top 6mnaH “ocun KunraH 6GupukmanapupgaH
6onwa) 6Gapya 6upukmanapuga “amma BaKT MaH(WUA BaneHTIUK-
N1 naMoEH Kunagu.

5) Bopgopog MmeTannougnap 6wunaH "ocun KunaraH 6Gupukma-
napmga myc6aTr BaNeHTNMKKa 3ra 6ynagwm.

ONTUHIYTYPTHHHT ~ap xun 6upukmanapujaru BafieHTAUKNA-
pvHM Kypub unmunw 6unaH tokopupa 6aéH aTuAraH uyoupanapHuHr
LUYNNaHUAMWKMHN  KypcaTnb yTamus.

Cynbat aHrugpug SO3 ga anekTpounap Kucnopogra TOMOH
cumknraH 6ynagm, YyHKNU KUCNOPOSL AaBpuUii CUCTEMAUUHT ONTUHYM
rpynnacuga ONTUHIYTypTAaH toKopuaa Typagu. Arap BaneHT
3NeKTPOHNAPHUHT ~aMmacu ONTUHTYrypTAaH Kucnopogra Tamo-
MUNa yTca, KUCNOPOAHWHI ~ap uaicu aTOMW WKKUTafaH 3N1eKT-
pon 6upukTUpMG 0nn6, O ~ MOHUra ainaHagu, ONTUHTYTYpPT
.MOMHUAN « N1 ONT Ura 3NMeKTpPOH KeTagu. LyHpah "~nnu6, 6y
OHPUKMALA ONTUHTYTYPTHHHT BafieHTAUTN +6 ra, KACNOPOAHWUHT
Hanel Inw n aca —2 ra TeHr.

Ontuuryrypt (M)-xnopug SC12 ga snekKTpoHAap ONTUHIYTypT-
fan xnopra TOMOH CuKMUraH 6ynafu, YyHKWM Xao0p Wy paspfha
ONTUHIYTypTAaH YyHrpouja Typaju, Xnop aToMu AAPOCUHUHI 3a-
pALU ONTUHIYTYPT aToMu AAPOCUHUHI 3apafujaH o6uTta opTMA-
anp. XNOpHUHr "“ap 6up atomura “ammacu 6ynmb 6mMTTa 3N1EKTPOH
OUPUKNLLIN  MYMKUH. LUYHUHT YYyH, YMYMUI 31eKTPOHNapPHUHT
UIMMacy ONTWUHIYTypTAaH Xjopra yTraHfja OANTUHIYTypT aTomu
S 1% noHura, xsop atomnapu aca Cl~ wuoHnapura ainaHagn. fe-
MAK, ONTUHIYyrypt (M)-xnopugna ONTUHTYTYPTHHHI BaneHTAUrU
12 ra, XNOPHUHT BaNeHTAUIN 3ca — 1 ra TeHr.

docthop  (V)-cynbpupg P2S5 ga  snekTpoHnap dochoppaH
ONTHW Yryptra TOMOH CU/DXUraH 6ynaju, YyHKW ONTUHTYTYpPT
thocthop KolnawraH gaBpAa, aMMO YHAaH YHrpo”ga >konnawraH.
ONTUHTYTYPTHUHT “ap Kalcu aTOMU WMKKUTA 3NeKTPOH 6GUPUKTU-
pv(') onn onrnHuaaH, 6ornaHnw ~ocun umnaguraH 6apya 3NeKTPOH-
NAp ONWHWYTYPT aToMmfapura yTraHfja ONTUHIYTYpT atomnapwu
MaHhuin S MoHWra ainaHagu. AHU BaKTaa, MOCHOPHUHT MKKM
atomu, 10 ra w4yeTpoH 6epnb, 6ew 3apagnm mycbat Ps+ moHnapwm-
nn \ocun unnagn. WyHaalhh uynan6, docghop V—cynbhnana oONTUH-
FYrypTHUMr HaneHTNTH —2 ra, (OCHOPHUHI BaNeHTNIUrN 3ca
I » ra TeHr.
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X,ap “aHpgain mypakkab 6umpukmaga wy 6Gupukma Tapkumbura
KupraH 6ow”™a 3feMeHTNapHUHI BaNleHTNUKNapu mabnym 6ynca,
6UpOp 3NEeMEHTHUHI Heya BajeHTAN 3KaHAUTUHW Ba YHWHI ulopa-
cu MaHpanuruHm “ncobnab Tonuw MynnapuHu Kypcatub yTamms.
MacanaH, Gopmynacun Na2B407 6ynraH 6ypaga O6OpPHWHI Heua
BaNleHTNIN 3KaHAUTMHW aHuunaw kKepak 6yncuH. by 6upukmajga
HaTPUAHUHI "ap WKKW aTomura GOPHWUHI TypT aTtoMu Ba KUC/IO»
POAHUHT eTTW aToMW Tyrpu Kenagu. HaTpuil aTOMUHWHT BaneHT»
amrn +1 ra, KACNOPOA ATOMWHWHI BaNeHTAMIM 3ca — 2 ra TeHr.
Xap ”"aHpalh XUMWUSBWIA GuMpUKMagarn aTtomMnapHUHr mycbaTt Ba
MaH(pUiA BaneHTAMKNApW WWTMHAUCKU HOAra TeHr 6y nuMun Kepak;
wy cababgaH, 60p aTOMWHWUHI BafeHTAUTMHKU X 6unaH 6enrunab,
Ayimparn TeHrnamaHu Ty3UW MYMKWH:

2+ 4x—7-2 =0
6>"pa" m - 12 mn *- +3.

Xypanm wyHpa hyn 6unadH  ¢ocdar kucnota H3PO4 parwm
thocopHuHr BaneHTnuruHu, cenutpa KNO3 pgarn a3oTHWUHT Ba-
NEHTAUTUHN "~ncobnab umuyuw "~MAMH 3mac

Opaunii moppanapfa 3n1eMeHTNapHUHT BaneHTAUrM HoOMb Aeb
Kabyn “mnuHagu.

41. KyT6naHraH Ba yytbnaHmaraH monekynanap. Xap “aHpain
MofneKynajga mycb6aT 3apsfnaHraH sappavanap, fbHU atoM SiApoO»
napu Ba MaH(UI 3apsAgnaHraH 3appavanap, SbHU 37eKTpPOHAap
6ynagn. Xap “aicu Typ 3appadvanap (Eku, atwporu, 3apsgnap)
YUYH WyHAAl HyuTa TOMWW MYMKWUHKW, 6y HyuTa ryé Wy 3appa-
YanapHWHI «3neKkTp Orupnuk mapkasum» 6ynagu. By HyuTanap
MONneKynaHuHr ~“ytbnapu geb6 atanagu. Arap Monekynaga mycéar
Ba MaH(UI 3apAANapHUHT 3N1eKTP OTUPANK MapKasnapu 6up Hy” -
Taja étca, 6y monekyna “yténaHraH monekyna 6ynagu. MacanaH,
6up xun atomnappaH TysunraH kucnopog (02) Ba aszoT (N2) mo»
Nnekynanapu aHa WyHAal monekynanapaup, 6y monekynanappga
YMYMUIA 3neKTpoHNap Xy®dTn uKKana atomra )$am 6ab6-6apaBap
Taanny Muaup; LWYHWHTAEK, CUMMETPUK Ty3uaraH Ba atom 60F
naHuwWwra ara 6ynraH KynruHa Mofekynanap, MmacanaH, MeTaH
CH4, yrnepog (1V)-xnopupg CCL, >am aHa wWwyHAain monekynanap»
aup. Arap Mofiekyna HOCUMMETPWUK Ty3unaraH 6ynca, macanaH,
WKKUTa "“ap xun atompgaH umbopat 6ynca, y “onga, 6us t”opuga
aiTMb yTraHgek, YMYMWIA 3NeKTPOHNap >XYyHTU aTOMAAPHUHT,
6upura TOMOH MabayM fapaxafa CWUMKUraH 6ynuiin MYMKWH,
PaBwaHku, 6y “onga, Mofiekyna mumpga mycbat Ba maH(uii 3a*
pPALNAPHUHT HOTEKUC TaCUMAAHTaHAUruM Tydannm, ynapHuUHT,
3/1eKTp OFMpPAMK Mapkasfiapu 6up Hy”Tafja éTMailgu Ba, HaTuXa»
fa, “yTbnaHraH monekyna “ocun 6ynagu (29- paem).
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KyTbnaHraH monekynanap gaumnonnapaup YMymaH, “ap
LuaHpal 3neKTpOHelTpan cucTema, 31eKTP OFMPAUK MapKasnapu
6up Hy”~Taga étmaiguraH mycbaT Ba MaHuit 3apsagnapgaH uoéo-
pat 6ynaguraH cuctema aHa Wy TepMuUH 6GunaH Kypcatunagu.

VMiKKana Xun 3apagHUHT  31eKTp
OrMpPNNK Mapkasfapu opacumparum ma-
cotha (gunmonb ~yT6napu opacupgaru 4" —
macodga) ANNOoONb Y3YHAUTHK
pe6 atanagu. [Aunonb Y3yHAUTU MO-
NeKynaHWHr ~yT6nuMnnK papaxacuHu
xapakTepnangn. K,yt6naHraH TypnuM  29- paem. K'yT6naHrad Ba LyT6-
MOHEKynanapAa Amnonb y3yHnmr|/|_ NnaHMaraH mMonekynanapHUHr cxe-
HUHT ~ap Xun 6ynuwmn y3-ysuaaH Ty- manapu.
WyWapAMAND; AMMONL Y3YHAUTW "aH- & —Wibnauras worekyre 6
Yya KaTTa 6ynca, MONEKYNaHUHTI "yT6-

ANAUCK "aM WyH4Ya aHuW” udoganaHraH 6ynagu.

Amanga 6upop MONeKyfnaHWHI “yTOAUAUK fapaxacu MOMneky*
nanwym AMNONb MOMEHT W L HM ynyaw iynu 6unaH aHuuna*
nagu, 6y MOMEHT AUNOAb Y3YHAUrWM [ 6unaH AUNONb UYTOUHUHT
3apsAM e HWHT KynaiTmacu opuanu 6enrumnaHagu

u= lee

[Onnonb MOMEHTNAPWMHUHT  KaTTanurm MOALaHUHr 6ab3n xoccana-
pura anouagop OynraHAMrn Y4yH, YHW 3KCMepuMeHTan Wyn 6unaH
aum™nall  MyMKWH. DnekTpoH 3apagn 4,803-10-10 anekTpocTaTuk
O6UpNUKKa TEHr, AUMNONb Y3YHIWUIW 3ca MOMeKyna [AuaMmeTpu ynyamu
Kabn, abHM 10~8 cM ra A™“MH OYNraHAUrM yyyH, [UNOAb MOMEHTU
[i nuHr kattanurn “amma BakT 10-18 aTpodwmpa Oynagw. 4-xansan-
fJa 6ab3n aHopraHuK mogganap MoneKynanapuHWHE AWNOAb MOMEHT-
napu 6epunraH.

4-xapBan
bab3n MoppanapHWHr AuNoAb MOMEHTNapu

nnonb Mo- wnons MO

Moano ﬂeHTM 101 Monaa ﬂemm [n.1004
Nun 0 Bopopog 6pomung . . . . 0,79
[quronpid,. e 0 Bogopog cynbmg . . . 0,93
Vi WIKig (1V) okruy 0 Bogopos xnopug . . . . 1,03
Vi MK1A cyne |'11] 0 Cynbthung aHrugpug . . 1,61
Vinr|m (1) (kcHy , . 0,11 (0377 J R 1,84
OO0 NMOAHA  ooevevecvciiieiines 0,42 LinaHng kucnota . . . 2,9

LOvnonb MOMCHrnap KaTTanHTMHKM aHuunalw jAap Xun mone-
KynanapHUHr Ty (UANWWUra oug KynruHa axoinmé Xxynocanap uu-

WWW. Orb
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Napuwra MMKOH 6epagu. by XxynocanapgaH 6ab3viapuHu Kypub
ynraMus.

Xygnan yiinaraHumMmum3gek asoT Ba KWC/OPOS MOAEKYNanapuHUHT
AWNONb MOMEHTAApW HoMra TeHr; 6y mogfanapHWHr MofieKynana-
pn MyTnako CUMMETPUKAUP Ba, AeMakK, ynapga 3/MeKTp 3apagiapu
6up Tekucpa TacumnaHrad, Yrnepog (IV)-okcup Ba yrnepog

(0)— <— (o)

30- paem. C02 Ba CS2 MonekynanapuHUHI Ty3UNWULW CXemanapu.

cynbug [fyTbnaHmaraH 6ynraHu ydyyH Oy mopgganapHUHr mone-
Kynanapu ~aM cuMMeTpuu Ty3unraH 6ynagum by moppanap mone-
KynanapuHuWHr Tysuauwuy cxema Tap3uga 30- paempaa Kypcatun-
raH.

CyBfa AuMnofb MOMEHTUHMHI aH4ya KatTta 6ynuwm 6up “~agap
KyTunmaraH “ongup. CyBHUHI Qopmynacu yrneposg (IV)-okcupg
Ba Yyrnepog cynbup dopmynanapura yxwaw 6ynraHnurupa,
CYBHUHT Mmonekynacu “am, xypgaum CS2 sa C02 monekynanapu
Kabn, CUMMeTpPUK Ty3unraH 6ynuwn nosmm, Aeb KyTUAnWKN Kepak

3gn. AMMO CYyB MOJIEKYNACUHWUHI 3Kcne-

puMeHTan Wyn 6unaH aHuuNaHraH no-

napnurn 6y (apasfaH BO3  Keyuwra

Max6yp aTagu. “o3upru BakTga CcyB

MosieKynacu HOCUMMETPUK  TY3WU/raH

pennnagn (31-paem): MKKM atoMm BOAO-

| poa kucnopop aTtomy 6unaH WyHAan 6u-

31-paem. Cye monekynacu-  PUKKAHKW, ynap opacugaru 6ornaHuw

HUHT  Ty3unuw  CXEMACW. KO5°C yamacu OGypuyak XoCuAn Uunagwu.

Xyoan wyHaan tungarn AUnoib MOMEHT-

napra ara 6éynraH monekynanapga (H2S, S02pga) “am atom Aa-
ponapu Xyaau cyBAarum kabu oinawraH 6ynagu.

CYBHUHI KynruHa (WU3nK xoccanapu cyB MONeKynanapuHuUHT
AyTbnaHraHaMrugan kKenué uuagu.

42. Monekyna Ba WMOHNAPHMHI KyT6naHuwwu. tOuopuga yT6-
NaHraH Ba "yT6naHmaraH MOfeKynafapHUHI TY3UNULWIUHKU Kypuo
ynynwga, 6y Monekynanapra Ttaw”apupaH “edy uaHAal anekTp
Kyuun TabCcup 3TMaign, feraH Qukpra acocnaHraH 3aukK. OnekTp
KYUYMHUHT TabCUPWU MONEKYNanapHUHI  WYKU CTPYKrypacuHu Ba,
LemMakK, yNnapHUHI XoccanapuHW aHya y3rapTupub 6opuwin Mym-
KWH. MacanaH, Tallku 31eKTp MalifjoHu Tabcupu ocTuga, "yT6-
NaHMaraH Mofekynanap, BauTuH4ya, “yT6naHraH Monekynanapra
alinaHagu.
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LOap~auunuat, “ytbnaHmaraH Monekyfna KOHLEHCATOPHWUHI WK-
<uta maacTUHKacu opacura xounawTtupunraH, geb gapas "“unaii-
NUK (32-paem). PaBlaHKuW, nfacTUHKaNapHWHI 3apagnapu Mmone-
Kyna wnumpa 3apafnapHuHr TacMmnaHuwura TabCcup I3Tagw;
MycbaT 3apafnaHraH sgponap MaHguii nnaHCTWHKara, 31eKTPOH-
Wwap aca mycbaT nnaHCTUHKara TopTunagu. Hatukaga, 3N1eKTPOH-
nap agpora HucbaTaH CU/MDKUAAKM, arap LyH-
raya myc6batr Ba MaHGuii 3apsagnapHUHT Orup-

NMK Mapkasnapu 6up Hy~Taga étraH 6ynca,
3HAW ynap 6up-6upugaH “oyagu Ba MofieKyna
Mab/lyM AWNOMb MOMEHTUrA 3ara Aunonb 6ynuné
uonagu. ByHpali “opuca MOMEKYNaHUHT gi
LyT6naHunwun geb, >ocmn 6ynraH gunonb
°ca VII/I,CI.yKTKI\SJ‘I aHram. ,qmngn,\b neb 3. paew. Snektp wair*
atanagu. CVIpT5UVI 3NeKTP MalfoHN WY OTUNCA, ,ouuna wonekynarmHr
aunons “am uy”~onaguM Ba MOJeKyna fHa LyT6AAHULWIN.
uyténanmaraH 6ynu6 uonagu. WoHnap “am
XyAauM Mmonekynanap kKabu, 3nekTp wMaigoHuaa uyTt6naHapi
(33-paem).
JAap uadiem MOH 3nekTp 3apagura ara 6ynraHaurugaH, ysa
31eKTP MahAOUMHUHT MaH6Gamaup. LUyHWHT yudyH, “apama*
uapwu 3apsfnaHraH voHnapgaH néopaTt MONEKyn
nanapga 6y woHnap 6up-6upuHM ~yTbnaiigns
mycbaT 3apagna»"aH WOH MaH(uUii 3apagnaHraH
MOHAArn 3MeKTPOHAApPHU Y3U-
ra TopTagu, aiHU BakTAa,
V- MaH(UA MOH MycbaT WMOHHWUHT
3N1eKTPOHNAPUHM nTapagm
(34-paem). WMoHnap g e-
hbopmaumacw 6ynagw,

' pnem. 3neKTP  gyuyy Gy MOHNAP 3MEKTPOH
MUTIGOHHAMN  HOH- y P p 34- paem WoHnap-

N [’
WIHC uyTAnww- O06MUNAPUHUHT TYSUNNILN Y3~ yuur ysapo  LyT6.:*
wn. rapagn. byHpaH, wMonekyna HWW cXemac.

Tapkmbungarm MOHMapHUHT
<rpykTypacu 9PKUH WOHNAPHWHI CTPyKTypacuaaH aHuya ¢ap”
myiuiimii Kepak, fgeraH xynoca Kenumé um™agu.

VOHHUHT 3apagn uaHya Kyn 6ynca, YHWHI AyT6naw TabCcupw
Vim kyunu 6ynagu; arap WOHHUWHT 3apsigun y3rapmai b;0fca, WMOH-
unHl "uyTonaw TabCUPU YHUHT pafnycu KamairaH capu Te3 opTub
6opagun; NeKWH HOMHMHI AedopMaLuananyBYaHAUTU, aKCUHYa,
YHUHI paguycu KamaliraH capu kamas 6opagn. Myc6aT unoHnap,
YyMyMaH ofraHfa, MaHQuin noHnapgaH KW4mMkK GynraHnurugaH, é6up
MONCKynagaru MKKUMTa WOH y3apo ~yT6bnaHraHpga, acocaH, mMaH(ui

>H feopmaumanaHagn (35-paem).

www Orbita
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Bogopog mycbaT WMOHUHMHI AyT6naw TabCcupu Kyynum 6ynagw,
BOAOPOS WOHW 3M1IEKTpPOHAapfaH MyTna”o Maspym 6ynraH sa4po
(npoToH) 6ynunb, YHWHI paguycu Xyjaa kKuyaukgup. TlpoTonga
3N1EeKTPOH o6iifh GYMaraHAUru yuyyH, YHU MaH(@Uin MoHnap mrtap-
Maigu, NpoTOH MaH(UA noHnapra Xxyga A MH Kenuwmyu MyMKuH. by

B <3 c?) * o

o+
<3 © " <3

* (9 © ©(3

a 6 B
35- paeM. MaH(WIn MOHNAPHUHT LYyT6NaHWLLIN

a — mycbaT WMOH 3apAAMHUHT; 6 — Myc6aT MOH UWAMATUHWUHT; B — MaH(WUA BOH
YNUaMUHUHT KyTGNaHWLWTra TabCupm.

AMMHNAWNIW HaTuXKacuaa, MaHUin MOHHUHT gedopmaumanaHmin
MaH(UIA MOHHWUHT ~oburura ryé npoToH Kupuwmura onmé 6Gopaaw,
AbHW KOBaNeHT 6ornaHuw >ocun 6ynagu. NMpoToH 6ab3n 31EKTPO-
HeliTpan MoAeKynanapHUHIr 31eKTpPoH “obwurura kupub onuo,
ynapHu mypakkab myc6at moHnapra annaHTUpUWIN MYMKUHAUTU®
HU KeluMHpoL Kypub yTamus.

VioHNnap 3aneKTpoH "0o6u napuHuMHT gedopmaLmanaHuw ~oguca-
NapUHN TEKWUPULW XUMUSBUA OGUPUKMANapHUHT TY3UAULIUHU 4Yy-
Ayppou ypraHuwra Ba ynapHuHr 6up ?atop ¢(M3NK Ba XMMUABUI
XoccanapuHu uso™nawra MMKOH 6epan. MacanaH, 6up-6upura
yxwaw Tty3unrad HC1, HBr Ba HJ monekynanapHga gunofib Mo-
MEHTNapUHWUHT 6up-6upugaH ¢apy “manwura, 6ab3n Kucnota Ba
Ty3napHUHr 6eMapopnurura Ba 6up uatop 6onwa XMMUABUIA Xxoaun*
canapra MaHguii MOHNAPHUHT ~ap Xun gedopmayusnaHuwmy cabab
6ynagn. WMoHnapHWHT fedopMaumnanaHnuwin Ba LWy WOHNapra my-
BO(UL, Ty3NapHWHI paHry opacupa 4yambapyac 6ornaHuw 60panru
NaM  aHuunanraH.



VI BOB

KATTUK MOAOOAHWVHI TY3NAUNLWN

ByHaoam onguHru 6o6napfa atoM Ba MOJIEKYNanapHWUHI, AbHU
6apya mMopjanapHu TalWKUA 3TraH Xyga Maiga 3appavanapHuUHT
KaHgal TysuaraHamru 6unaH TaHWWKMG yuuank. MoOAAaHWUHT Ty-
3HAWWW Tyrpucupa ryna tacaBByp \oCuA UWAWLW Y4yH Oy 3appa-
yanapHWHr v>p Xun Mogjanapfa UuaHfain >KonawraHAUruHu
anukKnat onMWMMU3 Kepak.

MabnyMKu, Mofgpanap yd4 Xua: ras, cylol Ba UaTTuL arperart
NonntgH 6ynuwumn mMymkmH  MopgaHwHr ra3 Ba cylou “onatmpa
wppavyanap bipw6cu3 XolhnawraH 6ynagm, 6y 3appavanap opa-
rmgarv y.wipo TFOpPTULLIMIL Ky4yuM 3appadanapHu 6up xoiiga TyTub
mlypHin y4yyH cTapnuM 3mac, WYHWHI yyyH 6yHfail arperat ”~onat-
4.MN MoAjanapHWHT MyailsiH waknu 6ynmangu. K,attu” xucmnap,
rytoll \amfa rascMMOH >XWCMAAPHUHI akcuya, mabiayM, MyCTakun
Takfnra ara 6ynu6, 6y wakauMHW “aHpai BasuATha Typuwupad
Kal Pn Hasap ca”na6 tonagn. KaTtTuK mMoggaHuHr 3appavanapH
6up 6upn 6GunaH WyHAal nyxta 60rnaHraHku, ynap ypuHiaH-
ypHOra yta onmangum. AMMO UaTTWUL, MOAJanapHWHI 3appayanapH
Vim 6up rapgap “apakaT uunagu, amMmo yfnapHUHr 6y “apakaTwu
Mab/lyM HyuTanap artpodupga TebpaHuwpgaH wunbopaTr 6Gynagw.
byngaH, mopggaHu TawkKun “~mMayBuuM 3appadanap moaga ¢a’at
WML, ~onaTtpga 6ynraHparvHa 6up bjagap Tyrpu Taptubpga XXoi-
nwnagu, fgeraH xynoca Kenué uyuuagu.

44. Kpuctann Ba amopg mogpanap. Kartu” mopaanapHuHT
KYHUYUIUTH KpucTannappaH TysunraH 6ynagu. bup 6ynak Moga-
O.WN YMnanpnb, YHUHT CUHTaH XOWWUHWU Ky3[aH KeuyHpuw ihynu
6unam 6y MOAJAHWHT KpucTannapgaH Ty3uiraHnurura WwoHuW
umiun )mac. OpaTtpa, MogfaHuHr (MacanaH, "aHf, ONTUHIYrypT
Ha MeTannapnuHr) CUHraH xolinga ~ap xun 6ypyak ocTmga Xoi-
navnan KpucTannapHWHr maiga TomoHnapu (&unapu) AXwWu Ky-
pPHHMG Typaau. KpucTtannapHuHr 6y é7napu antupangu, YyHKu
ynap @pyraMkHu 5%ap xun fgapaxaga akc atTupagu. MogfaHuHr
KpMcTannapu HuxoATaa Kuumk 6ynca, Wy MOAJAHWUHI KpucTan-

1 1. N. TnuHka
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napfaH Ty3WAraHAUTMHW  MUKPOCKON éppaamu 6GunaH aHuunaL
MYMKUH. K,aTTuy moppanap opacuja WyHAjainapu uam yupai-
OVKW, YTAaPHUHT CUHWL epnia KpucTannap 60pnvruHy nainuab 6yn-
maigu, macanaH 6up 6ynak ogatgarv wuwa cUHAMPUG Kypuica,
YHUHT CUHUL XONW CUNNWL 3KAHNUTUHU Ba KpuUcTana mMojgpanap-
HUHT CUHUL XoluaaH (apunu ynapoy, sccu t3anap 6unaH amac,
6anku oBan to3anap 6unad
yerapanaHraHnMuruHM  Kypa-
mu3. Cmona, enum Ba 6ab3u
fowuya mMoAdanapHWHI napya-
napu  cuHAgupunraHga >'am
XyLAW aHa WyHpan >on Kysa-
runagn. byHpain wmoppanap-

HWHT  Lammacwm amopa®
7 (9bHM  MabAyM Waknra ara
6ynmaraH) mMopgpganap

a feb6 atanagw.
36- paem. KpucTannapHWHI LWaknnapu: Xap Karcu KpucTann

T e ‘P47 MOAZA, OAATAA, MYT/GUO My-

aliiH WwakngarH Kpuctannap-

HW uocun uwmnagu. MacanaH,
HaTpuii xnopupg €kn ow Ty3m Ky6 waknupa (36-paem, a), ayuumy-
TOW OKTasgp waknupga (36-paem, 6), cenutpa npusma waknamga
(36- paem, B) KpucTannaHagu Ba “okaso. )™ap ualicu mopgpga
KpUCTannapuUHWHI  WaKAW YHUHT  y3uUra Xoe Xycycuatnapupjad
6upnanp.

Kpuctanuk waknnapHu Knaccugpukaums UUAHW KpucTannap-
WAHT CUMMeTPUS Japaxacuuy aHuWKnawra acocnaHraH. Kpucrta-
AWK Kyn 8UNNNApHWUHT Uap XUa CUMMETpMSA LOoNffapu KpuUcTanno-
rpaua kKypenwpa 6aTtadeumn ypraHunagu. by eppa Xunama-xun
KpUCTaNMK LWakKANapHUHT LamMMmacu OofnTuTa rpynnara, fAbHW ON-
TUTAa KPpUCTaNMK CcCUCTeM ara OyaMHUWKMHK, By rpynnanap
aca, y3 HaBb6aTupja, cuHdnapra aXxpaimwmuH KypcaTtud yTULIHUHT
y3n kndos. By cucTemanapra uyiuparm Homnap 6epunraH: |—
MyHTasam cucrtema, Il — TeTparonan éku kBagpart cucrtema, 111—
pom6uk cuctema, IV—rekcaroHan cucrema, V—MOHOKIUHUK CUC-
Tema Ba VI—TpUKNNHUK cuUCTeEMA.

KpucTannapHuHI uaiicn cncTemara KMpuly Wy KpucTannapga
Kpuctannorpaguu yknapHuur 6mp-6mpura HmucbataH >KOWNAHULLK
(kpucTann wmuyuga MabAym ycynga yTKas3unaguraH KoOpAuHarta
yUNapuHUHI 6up-6bupura HucbaTaH XolnnaHuwwn) Ba ynap éuyna*
PUHWHT  y3yH-Uucuanurn 6unaH GenrmnaHagu.

37-paempga Typau cucTtemanapgaru 3Hr OA4AUIA KpUCTannuk
Wwaknnap—npu3sMa Ba nNupamuganap KypcatunraH (paempa Kpuc-
Tannorpauk yunap WyroH uumsmunap 6unaH KypcaTUArad).
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Tabunii kpucTannap, WYHUHTAEK, CYHBUIA nyn GunaH Xocun
UMAUHaguraH kpucTannap 37- paemMfa KypcaTuAraH waknnapra,
KynuHYa, aHul Tyrpu kenmaikau. Opatga, cylouaaHraH MoggaHuHr
UoTUWMAa KpucTannap 6up-6upura LywWUnnM6 ycaau Ba, LIYHUHT

//. TeTparoHan

1, MHTa3am npusma nupammaa
npusma nupamuza
1
:
P A
J1c !
1

<

IV. [MekcaroHan

l1l.PomoyH fpnsma

npusma

M. TpUHANHWUH

37- pacm. Kpucrtanuk cuctemanap.

\ulu, 'Mun pyIlM>uonagn. dpuTMagaH uaTTUy mMogga axpanubé
siet\umin/ln vim, Kynnnya NoTyrpu Kpuctannap uocun 6ynagu, 6y
LisHe 1.1 I LUlelinnl HUKAM KpucTannusaumsa wapoutTmaa Kpuctan-
Inlminu Ho l«kHe ycTuid HaTuxacupa 6y3unagun. AMMO KpucTansi-
uum)  Ycetuin A|1Lunnllk noTekuc OGynMaeHn, YHWUHI WaKAW LaHya-
HA b \in MMeHU, KpucTanaHuur éunapu opacugarm 6ypuak
M.ii.iyni Av.mn ydyH .ywwma Bayt 6up Xunganuruya uonagwu,
[.\ ixpin-|nnncd pudumwwr acocuit  LOHyHNapugaH 6upn—edu -
nlp dipn<ugurm 6ypuyaknapHuur ysrapmacn uk

nywun.in]) ITHymwn yuyyn, Kpuctanngarum WKKu Euny 6ypyakHu

ww/OrbitaLIN
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ynuaw Hynum 6unaH Wy KPUCTaNNHUHT ~aiicu KpucTann cuctemara
Ba Laucy CUH(ra KMPUWWUHW aHW” GUANL MYMKUH.

Kpuctann mopjanapHUHr XoccanaprnHn Myxra ypraHull KpucTann Mopgpga-
NapHUHT xycycuaTnapu da”aT ynapwiwr CHPTUM WakAu 6unaHrMHa yerapanaHuo
KonMacnurumm kypcatgu. Kpuctanngaly wmogga, rapuum MyTnauo 6up XWUHCAK
6ynca 4yam, aMMO YHUHI (M3MK Xoccanapupjanm Kynu, YYHOHYM 3appavanapHUHT
6np-6mpura TUWNAW NN, UCCHUNNK YTKa3yBYaHAUTU, EpyraMkka MyHoca6atu Ba
6ow”™a xoccanapu KpucTann wuympard \ap xun iyuanuwnappga, KynuHya, ~ap
Xun 6ynagu; 6owuava aikTrampa, KPUCTaNNHWHI Xoccanapu BekTopuan*
xoccanappup.

MacanaH, TowW TYy3HUUT Ky6UK KpuctanupaH Gup Xun "anuHAUKLA WKKW
Cynak uupun6 onamus; 6y 6ynaknapgaum 6upu Kyb6 Eunapura neprneHanKynsp
6ynraH WyHanHwpaa (38-paem a), MKKMHYMEH Ky6 é”°napuaaH GUpULWILWIT Aunaro-

a 6

38- paem. [low Ty3gaH uupumb onuHaguram 6py-
eoknap:

a —Ky6 éknapura nepneHagukynap irHanuwpga; 6 —
Ky0 cunapHfaH GUPUNWHT fuaroHanu W nanuwnpa.

Hanu MyHanHwwuaa (38- paem, 0) ~Mpum6 onNMHaaH, OGynakNaPHUHT Yy3uauwra
6ynraH uLapwunnru cuHab kKypunagu. bupuHum 6ynakHu ysmb wb6opuw yuyyH 1Kr
Ky4 Tanab KunuHca, MKKMHYM BynakHuW y3nmb to6opuw yyyH 2,5 KI Kydy capd uu-
NMW  kepak 6Gynagu. femak, Tow Ty3 KpucTannapupa 3appayanapHuHr 6up-
Gupvra Tuwnawmwmn Ky6 éunapura nepneHauMkynsp 6ynraH WyHanHwpja fjuaro-
Hannapu WyHanuwuparura KaparaHja WKKM sapum  GapaBap Kamawup.

KynruHa kpucTtannapfa 3appavanapHuWHr "ap Xxun WyHanuwgaru tuwna-
wuwnapn Mycta®kamnamk xutatunaad 6up 6upupaH wy uagap katta apy yuna-
OHKW, ynap YpHAraH éku CUHAWPUATaH BalTAa, KPUCTaNn 3Hr 3aud Tuwnawmw
AyHanuwwura nepneHaukynap Tekucnumknap OGyihmua axpanagu. KpuctannapHuHr
6y xoccacu LLa T-KaTnukpaeb atanagn. CnlojanvHr Kkpuctannapu uart-"aTnuk-
Ka ép~MH Mueon 6yna onagu, YyHKU CNOa KpUcTannapu Xypga tonua nnacTuH-
Kanapra axpanagu.

KpuctannapHuHr épyrnnkka 6ynraH MmyHocabatu ~am gujaTtra ca3oBOpAup.
MyHTasam cucTemagarn kKpuctannapga épyrivuk ~“amma Wywanuwnappa 6up xun
Te3nukK 6unaH TapuanagH; 6ow”a >;aMma cucTemanapgaru kpucrtannapja aca
EPYINMKHUHT Tapuanuw Te3nuru Wynanuwra uapab6 ysrapagw; 6yHpail kpuctan-
napfa Typau hyvanuwnapia MOALAHWHT EPYTNNKHWU CUMAUPULL KO3 (ULMEHT-
NapUHUHT X,ap xun 6ynuwm GyHra safon Mucongmp.

KpuctannapHUHr uccU™NUK yTKazyBYaHAUruga "am Xyanu WyHpan 6Gorna-
HMW 60p. MacanaH, cnoga nnacTMHKacK cuptura 6up LaBaT Mym “~onnab, YHWUHT
6Kpop Xolura LUN3gupuaraH MeTann CTEPXEHHWUHI ATKWUP yuu Ternsuaca, aHa wy

* WyHanuuna 6Gornuy 6ynraH KaTTanuk BekTop fAeb6 atanagus
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.............. potHArM Mym cylounaHagu, eylunaHraH Mym 6unaH LonnaHrad
K hi .| ri HK' wuk wn v Kupagn (39- paem). By Taxpuba cnoga nnacTUUKacH-
UMHE .. unis IMHHM yip \iiji WyHanHwaa xap Xun Te3fnHK 6unaH yTKasuWuHWU Kyp-
<hi .in WMmwnl |\uam@ ipnc-tann MoAfaHWHT My~ MM XYCYCUATU— XOccanapu-
INtir W0l ipilll wunw wanp

b1 1.ill Hu iimopd mMopgpanap opacupgaru dapy,
y inn “nuwpun.nnupga anuunuea AULON HaMOEH 6yna-
/ul \np UuUHHZan KpucTann ™Mogga aHuy Mabiym
K mu| (WTy pnga cywunaHmb, wy TemnepaTypaHWHT
Vwmn (‘yel\ “onatgam uaTtTuy yonaTtra yTtagw;
iim<Ul mogpa uyca auny 6up cyunaHuw Temnepa-
IN|im hin ini 6ynmaign. Amopd Moaga uUM3AMPUN-
lwna iikKnNH-acTa tOMwWwangn, énnna 6ownamam Ba,
Hny mi, lamumn la cywoy 6ynmé uyonagun. Y mogga
«HUM IM MuUnNgn ~am Xxypau wy tapTub6aa cekum-acTa
LIMVIN Amopd mogaganapuuur 6up “onaTpaH UK- 39- paem.
LHamMM Yy ini v VI nnidTunm aHuuna6 6ynmaign. — CUPTMra Mywm

~onnaHraH
Anmiilnfi mhign TPAN anuy 6up CYUNAHWW HYU-  crona  ppac-
I umil v\ linna vy mopganapumur sima onp TUHKACH.
AT\ 1 diiii vw . lin amopg mopaanapuunr
r 4 mln, = 1 TNk Imi 111> kabu, oyyH4yam 6y-
nlin, ... I iifioi\ i\yy y.lou HauTt rabcup ITTUpPUATaHfa y3

in 1L, HUWw t1|(vm wnii V'|apTupagn. Macanan, 6up 6ynak cmona
H.an ,ul| hilH nvmn yrlina yynnca 6up Heya >"adta yTraHpgaH
I, nHn Iliniiifi knu6, AWCK wWwaknura Kupagu; WKKW Y4u WKKK
I HuMm i L\ (W NHM wWnwa nain cekmm-acta 3rmnmb Lonagu Ba .Xo-
I Thi Amopdh Mmopgnei.iapiinm unuknm Ty3unuwun "am cyrlouamknap-
....... MUKW i\ hi MHTK a yxwalkgn; amopg mMoaganapuumr Moneky*
........ .ol lip|H(H n 1 laiii.iaim an 6ynagn. LWynunr yuyH, ~03upru

duly| |+ |minmh monna ianun COBUTUATAHAA LOBYLOUAUTU Kyunu
Alalii e, willla 101 .hi cy ioiy.1 UKNap Ae6 uapalgHnap. d®akaT uat-
T C 11U mili kpuetann mogganap Ae6 “mcobnaigunap.

XoTumMaga wWymn Tabkupgnab yTul Kepakku,

6up MOAZAHWHT y3W, UuUaTTWY .“onmatra yTuw

WnpoHTUra uapab, & kpuctann moafa, ékm amopdg

mogfa 6ynnwun  MyMKUH. MacanaH, Tabuatjaa

KpemHun (1V)-okcupg bHKO2 axwm Tawkun Tou-

mMu KpucTannap u'pninga — kBapLl MUHepanu

KpHewnnapun  x,0onuga  yuypaihgn  (40-paem),

nixmn wy 6mnaH 6Hpra, amopd “onarga “am yu-

llaniin (4aumoy TOW MWHepanu amopd mopaa-

AMP); HANHaHN 6Mp Heya MapTa UU3AUMPUG CEKUH

loTunnea, amopd .~onatfaH Kpucrtann uonatra

40 |me - ywnau ‘1", kuwunap antuwuya, «WuwanukiaH
MMM, ynuual ™, eJiuM kabu Tunuk amopdg mopganap-.
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in) ouny Kpuctann yonatga onuwra mysadggay O6ynuHaM Ba no-
Kase.

44, KpuctannapHUHT WYKW Ty3unuwn. KpucTaniaHUHI Tawum
WaKAN YHUHT AWUPUH MUKW TYSUAUWWUKAHT akcu 6ynub, 3appava-
NapHWHI— KPUCTaN/IHX TaWKWUN 3TyBYM MONeKyna E€ku atomnap-
HUHr—@da3ofa MyalfH HyuTanapja 6up Tekucpa Xoinawysura
6ornuy, ge6 yinnab kenraH agmnap. byHpai HyuTanapHWHI XaMu
h a30BUA—(KpUCTaNMK) HaHXapa uocun  uunagu, 6y
naH»xapa Mabnym 6up waknra ara 6ynu6, Kpuctann MOAZAHWUHT
reoMeTpuK TY3UNMWUMHU MabNyM Japaxaja akc atTupagum (41-
pacm); 3appayanap >oilnawraH Hyutanap naH xapa TYryH-

napwun peb atanagu.

By TacaBBYpllapHUHT TYrpu 3KaHIUTUHU
AuMHgarMHa, KpucTann opuanm peHTreH
Hypnapu yTKasuaraHga Oy HypnapHUHT
OrvWN Ba YyNapHWHI oruwura uapab, Kpuc-
Tann 3appayanapMHUHT UaHAalk XolinaH-
raHnuMrun uaumja UKp LPUTULL UMKOHUATK
TypuarampjaH KeliumHruHa, wucboT uumauwra
myBadday, 6ynuHan. LUyHAaH KeiluH, Kpuc-
TannapHu peHTreH Hypnapu épgamu 6unaH

"~6r TEKWNPUG KYPULWIHWUHT Xyf[a aHuy Ba Ly-
41- paem. ®azosuii naH-  Nail MeTognapm uwnab uuumngu, 6y metopn-
*apa. nap uo3upry BauTha  MUAMUIA  TeKLWUpUL

nabopaTtopusinapugarmHa amac, 6ankum umuw-
nab unuapuwnapaa, aliHuuea MeTannyprusfa, KeHr KynnaHuna
6ownaaun.

KpuctannapHu TeKWUPULL YyYyH PEHTreH HypnapugaH qoiiga-
NaHWW KyMrMHa KpucTaniapHWHT ¢a30oBUIl maHXapaiapu xapak-
TEPUHM aHHKMalWra MMKOH 6epau. By TeKWWUPULINAPHUHT MYLUM
camapacu KynruHa Mmypakkab mogpanapga (macanaH, Tysnapga)
raH>apa TYryHnapuja monekynanap smac, 6anku myc6aT Ba
MaH(uii 3apAagnaHraH aipum moHnap TYPULMHUHT Kawd 3TUANLIK
o6ynan.

Bapya KpucTanuk nauxapanap TypTTa acocuii Typra OynuHa-
4w, 6ynap: MOMeKynsp, atoOMAM, MOHAW Ba MeTann naHXapana-
pnavp.

Monekynsap naHXapanap naHxapa TyryHnapuja
blonekynanap Typuwun 6unam xapakTepnaHagu. Monsp ékn kKam
nonsp Tungarn 6upukmanap Ba, YMyMmaH, atom 6opfnaHuwra ara
b6ynraH 6upukmanap MOMEKynap naHxapanap LOCUA Lunagu.

ATOMAM NaHX apawuHr CcTpykTypa Oupnuru ysapo
KOBaneHT 6ornanran HeidTpan ato.mnapgup. byHpai Typpary naH-
Xapanap 6ab3n ogauii Mopgpjanapra, MacanaH, O/JIMOCra Xoc-

aih.
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TyryHnapnga mycbat Ba MaH(PMiA MOHNMap MaBbaTma-HaB6aT
XolnawraH WMOHAW MNaHXapanap WOHNapAaH Ty3unraH
6upukManapra xocaup; 6y OGuMpuKManap uatopura Ty3flapHUHT
Luapuiné ~ammacH, KynruHa okcugnap sa 6bowua 6ab3u moaganap
KHpagu.

Hu”oaT, MmeTann naHxXapanap ys3ura Xoc Ty3u-
AnM wra ara. MeTann naHxapa TyryHnapuja Heitpan atomnap
amac, 6ankm MmycbaT uoHnap Typagu, 6y uMoHnap opanuruga 3p-
KWH, OCOH \apakaTuyaH 3/eKTpoHnap 6ynagu. MeTann naHxapa-
napu Tyrpucmupa metannap 6aéH aTunraHga 6atadcun cysnaHagw.

Monekynsap, aTomMnuM Ba WOHAM MaHXapanap opacuja dapy
éynuwura ca6ab, ynapHuM LOCUA KWUAYBYM 3appavyanapHUHT Tu-
nNnruHa amac, 6anku 6y 3appavyanapHMHr y3apo TabCUp 3TULL
XapakTepH “amgup. VoHAM cTpykTypanapjarn myc6at Ba MaH-
(Ml 3apsgnaHraH WoHAap opacufa TabCuUp 3TajuraH KynoH Kyu-
napu 3appavanap opacuga aHya MycTa’Kam 60rfaHuw  Xocun
uunagun, 6y Kyunap 3neKTpOHeilTpan aTomMnapHu EKM Mofekyna-
napuun 6up-6mupura 6ornab TypaguraH Kydsnapra uaparaHga aHya
KaTTa 6ynagu. Wywa kypa, nounn 6MpUKManapHUHE CyloUlaHNLL
Temnepa lypacu Ha uatruyauru, ogartga, nonsp éku nonspmac
MofnekynanapgaH rapkné TouraH wmojpanapumkura KaparaHga
aHya touopu bynagw.

KpHCTHANapHM ~ocun KUAyBYM 3appadvanap opacupgarum 6or-
AMUULWHWHT  MycTaKaMnaurm naHxapaHu 6y3uw Ba Wy naHxXa-
paHH TallKWA 3TyBYM 3appavanapHy  ynapHUHT y3apo Tabcup
MHWWHW Hasapra OAMacnuMK fapaxafa 6up-6upupaH ysoknall-
TMpPUL YYYH Kepak GynajguraH v Muujopu 6unaH xapakTepniaHa-
oM. Hy mw kpucTann naH X apa 3aHeprusicu peb ata-
nagn, Y 6up monb moffa yyyH “~ucobnaHagum Ba Kkan 6unad
nhogannHagn.

MacanaH. 1 monb NaCl HW 3pKWH rascMMOH MOHNapra axpartuil
YUyH 18> KkKan 3Heprus capdp Kuauw Kepak:

[NaCl| = [Na]4 + [Cl}—= 185 kkan.

N1 1wnan paswankv, 3pKWH rascMmMoH wuoHnapgaH 1 monbs NaCl
JYKHA bynvwnga XyaauM WyHYa MULA0pAAa  3HEPrus  YuuMLIKM Kepak.

(\;ninKk MogfaHWHI (U3NK Xxoccanapu KpUCTANWK mnaHxapa-
MMUT Typlla, hiHA YHUHT CTPYyKTypa OupauMknapH opacujaru
6ornaHul xapnkrtcpura Ba 6o0rnaHuMW Typura HuxoAtTha 6ornuy
bynaau.

MaHXapanap yi CTPyKTypacu XTuaTujaH HUX0ATAA XUAMa-
XUA 6ynuMwn MyMKUH. |KWw>KapanapHWHI cTpykKTypacuparun 6ap-
ya XapakKTep/au XycycuaTnapnu Kypcata oOfnafuraH 3Hr KUYuK
uMcMM anemeHTa p Adeiika geb aranagn. YMymuii xonaa,
Ayeilka napannenenuneq waknuga 6ynagn Ba MyaisiH coHparu
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3appavanapfaH Tawkun Tonagu. ByTyH Kpuctann  6up-6umpu
yCTUTa XXOMNnalwraH HUX0ATAA Kyn aHa lWyHjak sueiikanapgaH
néopat. PuwTnap 6up-6upn yctura 3md umnmb tepnbd unymunravga
KYpuUnraH GMHOHMHI Tanwy WaKAu TUWT WaKaMra yxwawm wapt
6ynmaraHnurun kabu, KpUCTANHWUHT LWaKAW "aM KPUCTaIUK fiueid-
KaHWHT WwaknuHu 6enrmnab 6epa onmaingn. AMMO SYEKaHUHT
Wwaknu Tyrpucupga kpuctannorpagumn yiyiap xapakTepura uapab
UKp HPUTHAL MYMKVH.

dnemeHTap Ayeikanapu Ky6 waknupja 6ynraH MyHTasam cuc-
Temagarn KpucTannapHWHr naHXapanapu 3Hr coffa Ty3wuarad
6ynaau.

42- paempa HaTpuii xnopup Kyo6 namxapacMHUHI 6up LUCMMK,
AbHU 3NeMeHTap fYeilkacu KypcaTtuaraH, 6y umcm O6YTYH Kpu-
cTannjaH axpatub ONWHraH 6ynm6, KPUCTaNTHWUHT WYM WOHNAp
6unaH uaHaal TynraHAUrnMHKM KypcaTuw yyyH 6epunraH. MaHxapa

yuynapufa Xiop UWoHnapu 6unaH

HaTpuii  noHnapu Typagu, 6yHaa

)K r Aap uaicu Hatpwuit MOHMHN onTuTa
X70p WMOHM Ba Uap ualicu xnop

MOHUHW ONTWUTA HaTPWUii MOHWU Lyp-

wab onraH. Arap mnaHXapaHWUHT

ap TOMOHTra y3alraHnuru Kys on-

nura Kentupunaca, 6Gyura WWOHWLI

* Na uwuiinH amac. LyHucu xapaktepnu-

oct KW, Xnop woHnapu 6unaH HaTpui

a-5,828 ii MoHNapu ys3apo XypT-Xypt 6ynné
6ornanraH amac: kpuctannga NacCl

42- paem. Hatpuii xnopug nadH-  MOJieKyfacura mMyBony, Kena-

xapac. avraH ue4 Hapca fyy. bowua

TY3NapHUHT  KpucTannapu uam

XYAOW WyHAal Tysunuwra ara. by eppaH, rascumoH moppganap-

HUHT MOfeKyfnanapu Tyrpucupa XuMusaga aHl, Lapop TonraH

TYWYHYaHU LATTUL KPUCTann Moffanapra, SbHU WOHAW NaH-

Xapanap uocun uunaguraH Mmogpanapra Tatéuy 3TH6 6Gynmaii-
AW, peraH xynoca kenubé uuuagu.

VMoHAnM naHXxapanap uocun uwmnaguram Tysnap Ba 6owua
OUpUKManapHUHI TY3UAUWIWHW KYypub umumwipa ys-ysmfjaH MaHa
OyHOall caBon Tyrunagu: MOAOMWKMW, KpucTannap WOHNapAaH
néopat 3kaH, 6y OGMPMKManapHWHI MOMeKynanapu ymymaH MaB-
Xypn 67na onagumn? by casonra maBXxyp 6yna onagu [e6 xxaBo6
6epmoL, Kepak, YYHKU Uap Xun Ty3nap OyrnapuHuHI oLopu TeM-
nepatypanapgardH 3u4AUTUMHM aHuunaw 6y 6yrnap wnoHnapAaH
amac, 6ankm monekynanapfaH umoopat 3KaHAUTUHU KypcaTaau.

Kpuctannuu xapakTepnoBuM HUXOATAA MyuuMM 6uMp KaTTanuk
Wy KpucTana mamXapaCUMHWHI KOHCTaHTacu d gup; 6y KOHCTaHTa
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aneMeHTap Aveillkajaru MKKATa LYLHW 3appavyaHWHT Mapkasnapu
opacujaru 3Hr Kuuumk macoaHu Kypcatagu Ba, ofatpa, peHTre-
HOMeTpua Wynu 6unaH aHuunaHagu.Arap afnemeHTap Ky6 uwuppa-
CUHWHI Y3YHNUrK mabnym 0Oynca, Kyb6 naHXxapa KOHeTaHTaCWHMU
reomeTpus  uompanapum acocumpga “ucob6nab TONMMW  MYMKMH.
MacanaH, HaTpuili Xxnopug Kpuctannapuga Kyo KUppacuHWUHT
pPEHTreHOMeTPUK Myn 6unaH TONWUNTraH y3yH-

nmrn  (a) 5,628 aHrcTtpemra TeHr, HaTpuid

MOHM 6UNaH XN0p MOHM opacupa 3Hr uucua

mMaco(ha touopufarn COHHWUHI ApMuUra TeHr,

AbHWM d —2,814 aHrctpemgup.

45. ATOM Ba MWOHNAPHWHI paguycnapu-

HW aHuknaw. KpuctannnapHu Tekwwupuwgja

PeHTreH HypnapugaH QolijanaHnl Kpuc-

TaNNapHUHT  WYKU TY3UNUWWUHWUTUHA 3mac, 43°Pacm Kpuctannap-
6ankn KpuctannapHu Xocwun LunraH sappa-

YyanapHUHr— atoM EKW WOHNapHUHI  yN-

yaMnapuHW >am aHuunawra UMKoH 6epagu.

ByHaain “ncobnawHWNr uyaHgah 6GaXapuanWKHKW TYLWYHMOL,
yuyih KpHCTanniHu "OCMN LUuMAraH 3appavanap cgepuk LWakira
ara Ha 6up 6upura Tcrub Typagwm, ne6 TacaBByp uunamus. byH-
pa \onga 6Mn MKKUTA LYLWHW 3appayvyaHWHI Mapkasfnapu opacu-
Aarnm macoga ynap paguycnapuHuHr MWWrMHAUCUTa TeHr, Aeb
AmcobnaH onamus (43-pacm). Arap Oy 3appavanap ogguii mop-
JanHHr atomnapu 6ynu6, ynap opacuparm wmacoga yn4yaHrad
6ynca, y uonga, wy O6unaH artoOMHUHI paguycu ~am TOonunagw,;
6y paguyc, pasBlWaHKW, TONWAraH MacoMaHWHIr ApMura TeHr 6y-
nagu. MacanaH, HaTpuii MeTalMHUHT KpUcTannapu yyyH naHxapa
KOHCcTaHTacu d = 3,78 aHrcTpem 3KaHAUTUHW 6una Typub, HaTpuii

AlOMWUMHHT Paguycu r= — 1,89 aHrCTPeMAIUITMHM Tonamus,

X,ap XU WOHNAPHWHT pajuycnapyuHW  aHuunaw Macanacura
KenraHpga, uw 6upmyH4ya Mypakkabnawaau. by epga uoHnap opa-
cngaryn MacodaHum MKKura 6ynumw 6unaH wuw 6UTMaingmn, YyHKM
WOHNApPHWUHT ynyamnaapu 6up xun amac, AMMO WOHNapjaH 6upu-
Ul pagmnycnm n mabnym 06yfica, WKKWUHYW  WOHHWHT paguycu
iv aiimpuw Aynu GHNAHTMHaA Tonmunagw:

r2=d—Tn\

ByHfaH, .yip Xun MOHNAPHWUHT paguycnapuHu KpucTtanuk nau'
xapa,nap KOHCTAHTanapura uapab ”~uco6nab Tonuw YyuyyH, "ed
OynmaraHfa,uoHnapfaH OGUPUHUHTPagUYCUHU 6GUAMLW Kepak, ge-
ran xynoca Kwnub uyuuagn. WMoHnapgaH OWPWHUHT paguycu To-
nuarangad KehuH, 6owWwLanapunuHr paguycuHu TONMW YH4Ya Luiiuu
oynmangn.

vwww.Orbita.U


http://www.Orbita.U

170 VI 606

OnTuk meToAnapgaH oiganaHn6, GTop MOHW F- HUHT paguy-
CHbIli (1,33 aHrcTpem) Ba KMCAOpof MOHUM — O— HUHT paguycuHu
(1,36 aHrcTpeMm) aH4a aHuy Tonuwra MmyBaddal 6yNMHAW; aHa
Wwy paguycnap 60HWA WOHNAPHWUHT  paguycnapuHu “ncobnab
Tonuwaa acoc 6ynagum. MacanaH, mMarHuini okcmp MgO naHxapa-
CUHUWHT KOHCTaHTacu 2,1 aHrcTpemra TeHr 3KaHIWUTW aHuuJaHau.
ByHAaH KMCNOPOA WOHWHWHT pafuycuHu aliHpu6 Tawnacak, mar-
HUA  WOHUHUMI paguycu Tonunagu:

2,10—1,36= 0,74 aHrcTpem.

HaTpuii hTopua naHXapaCUHWWUT KOHCTaHTacu 2,31 aHrCTpeMm-
ra TEeHr; ()TOP WMOHWHWUHT paauycH 1,33 aHrcTpemra TeHr GynraH-
AUTUAAH, HATPWii WMOHWHUWHT paguycu

2,31—1,33= 0,98 aHrctpem

6ynnwmn Kepak.

HaTpuii MOHWHWHI pagnMycyu Ba HATPUI XNOPWUA NaHxapacu-
HUHT KOHCTAHTaCMHWU 6una Typuob, XJ0P WMOHUHWUHT PaguyCUHU "u-
cobnab Tonuw uMiAMH 3mac Ba "0Kaso.

K,apnii6 "ammMa aTOM Ba WMOHMAPHWUHT paguycnapu aHa wy iyn
6unaH TOMWATaH.

By KaTTanuknapHWHIr ynuyamnapu Tyrpucuga 5->xafgBanga
6epunraH MabnymoTnapra uapaé ymMymMuin TylwyHYa "~ocun uu-
MW MyMKUH.

5- >Kajsan
Babaun INIeMeHTNap aToOMNapuHWUHI Ba WOHMAPUHWHT pagunycnapu

SnemeHT ATomumuHr  Slowwmnr  VIOHUHWUHT
paguycu, A paguycu, 1 Q/MBonu

Hatpuii 1,89 0,98 Na+
Kanui . 2,36 1,33 K+
Py6unauii 2,48 1,49 Rb+
Lle3uni 2,68 1,65 Cs+
MarHUM s 1,60 0,74 Mg++
KanbUMH oo 1,97 1,04 Ca 4+
2,21 1,38 Baf +
DTOP e 0,64 1,33 F-
0,99 1,81 Cl-
1,14 1,96 Br+
3 O 1,33 2,20 J—
KUCNOPOM oo .. 0,66 1,36 0—
ONTBMIYTYPT i 1,04 1,82 s —

MeTangapia aTOMMapHUHT  paguycnapu WOHMapHUHT  pa-
aunycnapura KaparaHga KaTtTa 9KaHAUry, meTtannougnapga aca,
aKCMHYa, WOHMAapHWHT paguycnapu aToOMAAapHWHI paguycnapura
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uaparaHfja katTa 3KaHIUrum >xajpangaru MabiymoTnapjaH Ky-
pUHUG TYpnbau.

KpHCTanHM UOCWMA LWUAYBYM MOHNAPHUHI HWMOGMIA ynuamnapu
(ha3oBUI MaHXapauuHr Ty3uauwura roatT KaTTta TabCcup Kypca-
Tagu. MacanaH, Y3WHWHT XUMWUSIBUA TabuaTu >XuuatugaH 6up-
6upura xypga yxwaw ukkmta mogpaa—CsCl 6unan NaCl uap xwun
TUNAarun naHxapanap uocun kunagu; éynapgaH 6upmHumcuga uap
uaicm mycbaT MOHHM CcakKuM3Ta MaH(pUA WOH, WMKKMH4YMCMAA 3ca
thauaTt oNTUTa MaHWii MoH uypwabd onagn. by dapuHuHTr cababu
WYKW, Le3MA MOHWHWHT ynyamnapu 6unaH HaTpUi WOHUHUHT yni-
yamnapu 6up xun amac. bup uatop Mynoxasanapra MyBO(UK,
Kpuctannga uap uUancu KMYUK MOH YHM Lypllab onraH KatTa MOH-
nap opacuparu >XOWHW WMMKOHM 6opuya TynaTuWKM Ba, aKCWMHYa,
KWYMK MOHNAp opacuparu XOWHW KaTTa WOH TynaTuwun no3uMm faeb
yiinaw Kepak; 6owtuaya cy3 6unaH aiTraHga, mycbat noHnapgaH
uapuin6 uamma BauT KaTTapoy Yynyamra ara 6ynraH MaH(ui
noHnap Mycbatr MOHNApHM WMKOHM 6Gopuya Turuspouy uypwab
ONMWK Kepak, akc uonga, cucrtema beuapop 6ynagu. Cs+ MOHM-
U pagnycmn 1,65 aHrctpem, Na+ MOHWHMHT paguycu 0,98 aHrc-
Tpem 6ynraHnurujaH, pabllaHKW, OMPUHYM MOH aTpoduia WUKKWH-
Yn MOH aTpodmparura uaparaHga kynpoy Cl_ nMoHnapu xoina-
WNWKN  MYMKUH.

Kpuctannga uap kaiicm mycbaT MOHHM uypwab TypyBuwu
MaHMUIA MOHNAp COHM WY NaHXapaHWHI KOOpPAMWHALWOH
COHK feb atanagun. X,ap Xun KPUCTaNNapHUHT TY3UNULWWHU Yyp-
raHuw 2, 3, 4, 6, 8 Ba 12 ra TeHr 6ynraH KoOpAWHaUWOH COHMap-
HUHI  3HT KyNn y4ypawwuHW KypcaTagu.

46. M3omopusm. Xumuasuii Tabuatnapu xuuatugaH 6up-
6upura akuH 6ynraH 6ab3u mMopfanap, rapuum Tapkub xuuatmpaH
Nap xun 6yncanap uam, myTnayo 6up Xun wakngaru kpucrtannap
uocun uunagm, 6y kpuctannap 6up xun €ku feapnu 6up Xun KoH-
cTaHTanap 6wunaH xapakTepnaHagu. byHpaail wmopfanap u3o0-
Mopd mMopgpganap pAed (AabHM 6up Xun waknra ara 6ynraH
mopgganap ne6), Tapkubu
XuyrrugaH uap xun 6ynraH
mogpanapfaH 6up XxXun Kpuc-

Tannap .ykun 6ynuuw uoguca-
CUHMhi yin 3ca u30 MOp-
(inam p(6 atanagw.

N3omopd mogaganapra
X0C 6yfnraH XycycusaT LWyHAan
néopaTku, ynapgaH  uocun
UWNHHraH apuTmanapga wy
MoaAanap Gupranukua Kpuc- 44- paw.. ANOMWLWNAAN  a44unyTOLL
TannaHuo, apanat Kpwuc- 6unaH XpoMaM ayuyMUTOLHWUHT U30-

T Ilnnap  uyocun uunagH. Mopd KpucTannapu.
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Apanaw kpuctannapga ONWHIaH Mogfanapuuur muugopnapu
.Y.urapu6 Typagu, 6y muugopnap “ap uaiicu MoppafaH apuTmaga
KaH4yafgaH 6opaurura 6oanu™ 6ynagn. bup-6bupura myTtnayo yx-
Wwaw 6ynmaraH 6owua Mogganap >"am spuTMagaH 6up BayTga
KpucTtannaHa onagu, ammo 6yupai “onnapga apanaw KpucTan-
nap amac, apuTMajarum “ap uaicm MOAAAHUHT T03a KpucTania»
pngaH wunbopaT MexaHWK apanawma .\ocun OGynagw.

Xap xun avyyumuTtownap—cynb®art KUCAOTaHUHI Lyl Ty3napw,
Tapknbuga 6utTa 6Mp BaneHTNIM na 6uUTTa y4 BafeHTAU MeTann
6ynaguraH Ty3napu u3omop( moppanapra TUMNUK MWUCONZMP.

Arap aniomuuniinmu pamrcus avunytow KA1(S04)2- 12H20 6u-
NAH Tyy ryHagwa Ttycau xpomau avumutow KCr(S04)2« 12H20
JaH ubopaT apanawma cysfga sputunca (44-pacm), 6y sputma
KpuctannaHTupunranga, tapkubupga wukkana Xun avumytow 6op
apanaw kpuctannap “ocun 6ynagu; 6y Kpuctannap o4 Eku Tyl
KnpMusn Tycha 6ynagu, YHUHr 6y Tycu 3puTmaga uakiicu ayumu-
TOWHWHI Kynaurura 6ornuy. Apanaw Kpuctannap ysrapyBuaH
Tapknbnn 6ynca-ga, mMyTnauo 6up XuHcaum 6ynraHnurupaH, ynap
>aMm LaTTuy apuTmManap peb aranagu.

KCHO4 Ba KMn04 Ty3snapum u3omopd Mmopgpanapra siHa 6up
mucon 6yna onagu, 6y Ty3nap pomMOGWK cucTemagarum Kpucrtan-
napHu “ocun uwunagu, 6y KpucTannapHUHr MyBOgUK, Bypyaknapu
uapuiné 6up xun 6ynagn. MKKW BaneHTAM MeTannapHWUHT TapKu-
6uga 6up Xun coHparn KpucTannusauumoH CcyB MoJieKynanapu
6ynraH KynruHa cynbgat Tysnapu “am, 4ymoHun, MgS04«7H20,
ZnSG4+.7H20, NiS04'7TH2 Ty3napu "am usomopdh mopnanap-
avp. MuHepannap opacuja “am uM30MOpd MUHepannap Kyn yui-
paiign. MacanaH, “yppowuH antuporn PbS kymyw santuporu
AQg2S 6unaH M30MOP(AUP; LYProWNH AATUPOTUHUHT Tabunii Kpu-
ctannapuga, KynuHya, Ag2S 6ynagu, AbHW ynap, acnum Mo3“MsaTu
6unaH, apanaw kKpuctannap éku LaTTUL 3puTmanapaup.

Arap Hukenb cynb@at NiS04-7H"A0 HWMHr Awwun Kpuctanna-
pUHM yunra ocub, y 6unaH mn3omopd 6ynraH MarHuii cynbMaTHWTP
TYAWHIaH 3pHTMacura Tywwupcak, 6y kpuctann wy spuTmaga yca
6ownangn Ba panrcus MgS04-7H20 uyaBaTu 6unaH UoNnaHagw;
Oy KpucTann y3MHWHI 3pHTMacufja UaHAal ycca, 6y aspuTmaga
NaM Xynau ywa tapuuaga ycagu. bup moppga KpHCTannapuHUHT
bowua Mogfa apHTMacufja ycuwnm uM3oMopd moppanap YUyH Xy-
fa XoC XycycuatTamp.

M3omopdusm “ogucacuHmn 1819 iAmnga HemMuc XUmMurum MuTdep-
NUX Kawd aTrad agn; Mutyepnux Tapkubnapga 6up Xuna coHpgaru
KpucTtannmsaumoH CcyB MOneKynanapu 6ynraH gocdar Ba apceHar
KucnotanapHuHr  Tty3napu, wmacanaH Na2HAs04+12H20 Ba
Na2HP 04+ 12H2 Tapkubnu Tys3nap, uapuind 6up-6upura yxuwaw
KpuUcTanuK wWaknnapra ara aKaHAHTMHUW Hailuagn, LUyHAaH. KelinH,
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MwuTuepaux 6y “ogucaHu Xypaum wy Tungarn 6onwa Ty3napaa
NaM Kys3aTub, monekynacuga 6up xun couparu atomnap oOynrad
Ba XMMWUABUIA >KluatgaH OUp-OGMpUra yxwaraH wmopgganap 6up
XUN Wwakngarn Kpuctannap ~ocun "unagu, feraH xynocara Kengu.

MN30MOPPMIMHUHT Kaw® 3TMAMWK, y3 BauTuaa, 6ab3nm 3NeMeHTNapHUHT aTOM
OTUPAUTUHM aHWuyNalfa MyxXum ponb yilHaau. Mutdepnnx tukpura Kkypa, n3o-
Mopt MoAfJanapHWHr  Monekynanapuga 6up Xun coHparn atomnap b6yauwu
KepakaurungaH 6up moafaHuHr dopmynacuHu 6una Typmb, 1wy dopmynara
uapab, yHra nsomop¢ 6ynraH 6owua MOAAaHWHT (QopMynacuHu "am aHu”™naw
MYMKWH, OYHWHT YYYH WKKWHYM MOAJAHWHT Tapkubu Mabnaym 6ynuiwim waprt.
MacanaH, kanuii cynbat K2SO4 kanuii ceneHaT 6unaH u3oMopd 3KaHAUTUAaH
tholifanaHn6, Mutuepnux Kanuii eeneHaTHUHr popmynacu KrbeCX, 6ynuiim kepak.
feraH ¢ukpra kengu. MuTyepaux Kanuil  eeNeHaTHWHI NpOLEHT TapkubuHa
6unn6 01n6 CeNEeHHUHT aTOM OTrUPAUTUHWU aHuunagn. ANIOMUHWA Ty3NapuHUHT
topmynacu PerOs3 6ynraH Temup (I11) okcua Tysnapu 6GHNnaH usomopdaurura
acocnaHu6, antoMuHuii okcup dopmynacm AbO3 Gynuiuin Kepak, AeraH xynocara
KenuHan. by dopmynagaH Ba allOMUHWUIA OKCUAHWHT Tapkubupan doiiganaHub,
aNTIOMUHUAHUHT aTOM OFMPAWTM 27 ra TEHr 3KaHAUTW aHHUNaHAW.

M30MOp(M3MHMHT Ba apanawl Kpuctannap ”"ocun OYNULWWHUHT  Mo-
VAT WYHOaH KbopaTKW, TaxMuWHaH 6up Xun ynuyamgaru Ba 6up
XWN 3apagnum atomnap €KW UOoHMap KpUCTanuK MaHxapaga, LWy naH-
xapanuur 6apuapopiMrnHy 6yamai, 6Up-GMPUHWMHT  YPHMHW ONWLIN
MYMKWH. [laHXapaHWHT XapakTepu Ly nNaHXapaHu Xpcun UuyBuu
WOHNApPHUHI yn4Yamaapura Kyn >kw™atgaH 6ornu™gup. LUYHWHT yuyH,
mMacanaH, KC1 Ba KBr 6up-6upura gespnu yxuwaw naHxapanap 30-
cun Amanwn axabnaHapau Xon 3Mac, YYHKM X10p  WOHWHWHT  paju-
ycn (1,81 aHrctpem) Ba 6poM  MOHMHWMHI paguycu (1,96 aHrctpem)
6up-6upura aHva a“mHgup. KC1 Ba KBr cysfa aspuTunaraHga ynap-
HUHF KpucTannapu ainpum unoHnapra axpanagun (Xl 606ra uapancuH).
Jemak, wuKkana Ty3 3puTManapuHuHr apanawmacuga K+, Cl~ Ba
Br~ nonnapn 6ynagu. Arap 6yHgain sputmagaH cyB 6yrnatmb to6o-
punca, MabNyMm nalTAa KpucTannaHwuw 6ownaHagn: WoHNap fHa 6wvp-
6upn 6unaH 60rnaHm6b, Kpuctannap x,ocun “wnagu, 6yHAa MaHpui
WOHNapHWHI UWKKanacu — Cl~ Ba Br*“ 6up BautHunr ysmpa “ap Kalicu
KPUCTANTHUHITY3UAUWMAA WIWITUPOK 3Tagu. HaTwxaga, Tapkubupa
C!~Ba Br~ noHnapw, 6onuiava aintraHga, KC1 sa KBr 6ynraH apanalu
Kpuctannap >ocun 6ynagu. LUyHgain uwmnmb, aputmaga KCl sa KBr
HUHI HUCOUIA  MWK;4OPNMapuHM  y3rapTupub, ¢a™aT kanuii Xnopuagat
néopaT KpuctannapHu auaT kKanuii 6pommagan wnbopat Kpuctannap-
ra y3nykcus cypatja annaHtupuil MyMKWH.

Arap WOHNapHUHI paguycnapyu KaTTa-KUYUKAUTU Xu'aTupaH
6up-6upuaaH aH4ya ¢apkK Kunca, 6yHaah wMoHnap KpucTannapga
6UP-OGUPUHUHT YPHUHW Ona onmMainau. MacanaH, HaTpuii xaopug
6unaH Kanuii xnopupg, rapum 6up xun Tungaru naHxapara ara
oynca Ba XMMWSBUI XTuaTpaH Oup-6upura Xypga yxwaca “am,
amMMo0 apanaw Kpuctannap “OCUN UMAMaigun, YYHKU Kanuii UoHU-

WWW.
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HUHT pagmnycn (1,33 aHrcTpem) HaTpuii MOHMHMHI paguycu (0,93
aHrcTpeMm) pJaH aHya katTa 6ynub, ynapHWHI MnaHXapa KOHCTaH-
Tanapu myTnauo “ap xungup. LLUYHWHT yuyH, HaTpuil xnopug 6u-
nan kKanuini xnopug u3omopd Moppanap 3Mac.

WyHpailt Kuamb, M30MOPGHUIMHUHT MOMMATW WYyHAaH mbopaT-
KW, Xumuasuin >XluatgaH Owup-6upura yxwaw 6ab3n mMopganap
MyTnauo 6up Xxun wakngaru kKpuctannap “ocun umnagu. byHra
Teckapu “oguca, AbHU 6Mp XUN MOALAHWHT y3W, WIApOHTra uapao,
y,ap Xun waknga kKpuctannaHuw “~ogucacu noauMmMophuim
neb6, 6yHpal xoccanapra ara 6ynraH mogfanap aca nonaumMopd
Moapfanap pneb atanagn. Monumopd MoOALAHUHT Xxap “aiicu
KPpUCTa/HK LWaKAM MyaiisiH TemnepaTtypa Ba MyaisiH 60CuMM ue-
rapanapugaruva 6apuapop 6ynagu.

ONTUHTYTypT monvMopg Mopgganapra sxwu mucon 6yna ona-
aM. CylounaHTUpuUAraH ONTUHIYTYpT CEeKWH-acTa LOTraHja MOHO-
KNMHUK cucTeMajarm WrHacMMOH Y3yH €KW NpuamMaTuk Kpucrtan-
nap “ocmn 6ynagum. AMmo 6y kpucTtannap 96° gaH touopu Temmne-
patypafjarvHa ysou BauT MaBXyfn 6yna onagu; yuaaH nacT
TemnepaTypanapga 6y kpucrtannap pomb6uk cuctemagaru Kkpucran-
napra cekuH-acTa aillnaHagun, Tabumini ONTUHTYTYPT XyAAM aHa LWy
poMbuK cucTemajaru kKpuctannapfaH uéopat. Pombuk kpuctan-
nap CekuWH-acTa umsgupunraHga 96° gaH touopu TemnepaTypafa
MOHOK/IMHUK cucTeMajaru kKpuctannapra ainaHagum (113-napa-
rpagpra KapancuH).

KynruHa Ty3nap >am “ap xun cuctemManapfa KpucTaniaHuly
MYMKWH. MacanaH, aMMOHWIA HWUTpaT ojaTjarn TemnepaTtypaja
poMOUK cucTemagaru kpucrtannap “ocun uunagu; 6y Kpuctannap
85° naH KopM TemnepaTypaja rekcaroHan cucTema CHHnapu-
JaH 6upura MaHcy6 6ynraH KpucTannapra alifaHagu Ba 6OyHAa
uccMunmk Tunagmn, 125° gaH ouopu TemnepaTypaja 3ca MyHTa-
3aM cucTemMajaru Kpuctannapra ainaHagu.

Monnmopgunsm xogucacu TabuaTtiga KeHr TapuanraH .“ogucagup,
MacanaH, tntaH (I1V)-okcupg THO2 pyTun, 6pyKMT Ba aHaTa3 Mu-
Hepannapu “onupa 6ynagu, 6y MuHepannap y3 KpuUcTaniuMk Ty-
uauwnapu xutatupgaH 6up-6upHgan dapy  uuMnagu;  KanbUui
Kap6oHaT KanbUWAHU — rekcaroHan cucTeMajarum MUHepasHW Ba
aparoHUTHM— poOMBUK cucTeMagarn MUHepanHW "OocCuUn uunagm
Ba ”0Kaso.
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NABPUN KOHYHHWHI PUBOXTAHULWNW. ATOM
aapocu

ATOMNAPHUHT TYy3WAUWKW Ba XUMUABUIA 6GornaHuwnapra oug
6apuya Hasapusnap Pe3septops Ba bop HasapusnapupaH 6ow-
na6 MeH[eNneeBHVHI 31eMeHTNap AaBpuil cucTemacura 6esocuTa
ékn O6unsocuta acocnaHagn. AMMO OYHWHI TecKapucuHu "am
Typpu 4e6 Tonuw kepak. ATomaap Ty3uauliura oufj macananap-
HW 3KCNepuMMeHTaNl Ba Hasapuil Xu™aThaH TeKWwupuw npoueccu-
fa Kawdg aTunraH (aktnap xampga “OHYHUSTNap fLaBpWUi LOHYH-
WWHT Ba 3N1eMeHTNap AaBpuil cueTeMacMHUHT MOMMATUHU 4y yppoX
TYWYyHUWIIra WMKOH 6epau.

MeHgenees >xafjBanuga XWUMUSBUA 3NeMEHTNApPHUHT ynap
atomMnapuparu aneKTpoH Lobuunap Ty3MaulLinra acociaHraH, sibHu
X03MpPru 3amMOH TacaBBypnapura MyBOQrw, KenaguraH Tabuwuii
Knaccugpukaymam 6epunraH. LWy ca6abnu, pgaBpuit cucrema-
HUHT XMMWS YY4yH Haafjap KaTTa a™aMuaTra ara aKaHAUTUHW 6u-
AW y4YyH, 6apya aTOMJapHWHT 31EKTPOH CTPYKTypanapuHu Ba 6y
CTPYKTypaNlapHWHI 3/1eMeHTAap XWUMUABMIA Xoccajapura KatTa
TabCup 3TUWKUHKM 6aTadcunpo” Kypub um™uw, 3NeMeHTAApPHUHT
LaBpuii cuctemagaru ypHu 6unad LWy 31eMeHTnap aTOMAapUHWUHT
Ty3uauwin opacugarvn 60pnaHuWHM anuynaw, XydT Ba ToN i%a-
Topnapfarv 3fieMeHTnap aTtoMNapMHWUHE CTPYyKTypa XycycuaTna-
pYHW aHunaw, M30TONUS "~ogmcacu Ba «XUMUABMUIA 3NEMEHT» Ty-
WYKYACUHUHT "03Mpru 3amoH Tabpudu 6mnaH TaHUWKNG YUUULL
HUX0ATAA 3apyp.

47. JNeMeHTNapHUHT TapTub Homepnapu. ATOMAAPHUHI Ty-
3NNW Ha3apuAcuHM 6aéH aTuwaa 613 3N1eMeHTNAPHUHT PEHTreH
(HekTpn3pu 6unaH ynapHwWHr TapTub Homepnapu, 6ow”aya aniT-
raHga, aTom HoMepfnapu opacupa 6ornaHul 6opaury Tyrpucujga
cy3nab yTraH 3guk. by 60pnaHULLIHU ypraHWW 31eMeHTHUHT MeH-
feneeB cuctemacuparum ypHu 6unaH 6GenrunaHaguraH tapTub Ho*
Mepu Wy 371eMEHTHUHT aToMK sigpocu MycbaTt 3apsifnapu COHUHU
npoganangmraH 3Hr My”“Mm KOHCTaHTacujwp, JeraH xynocara
imiiiG kengu. bapya 3neMeHTNapHUHT aToMfapugarv sigpo 3apsif-

v Orbita. M
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NapuHWUHT MULAOPU PEHTreH cnekTpnapu éppamH 6unaH aHuuNaH-
raH 3fH. by awuwinalwnapHUHT HaTUXanapH fJaspuit cucTemaga
aneMeHTNap aTomnapu AAPONAPUHUHT 3apsafnapu opTubd 6Gopuw
TapTubmga aHuly KeTMa-keT 6ynub >KolnawraHnMruHu KypcaTau.

By KalwguéT gaBpuii cuctemaga 31eMeHTNAPHUHT Typpu XOR*
nawraHaurura aurm 6up acoc 6ynam. Wy 6unaH 6upra, 6y Kawi-
et MeHpgenees cuctemacuga 3maauaT 6ynub KypuHaguraH 6up
NOMIHW — aToM OopupnuKnapH Katrta 6ynraH 6ab3u 3nemeHTnap-
HWHT aTOM OTUPAWKAApU KWYMK OynraH 3sneMeHTnapAaH OffWH
XolnawraHnuruem ~am 6aptapadg uwmngm (6y anemeHTnap Ten-
Nnyp Ba #op, aproH Ba Kanuii, KobanbT Ba HuKengup). by eppga
4 uaHpain 3mpamaT Ryuamrun awwaangun, YyHKW  3eMeHTHUHT
cucTemMajaru YpHU YHUHr atoM orupnurura smac, 6ankum atom
AOPOCUHUHT 3apagura 6ornuuaup. Tennyp SAPOCUHWHT  3apsaau
6unaH NOA SIAPOCUHUHI 3apafu auuunaHraHga, Tennyp sApocu-
HUHT 3apaaun 52 ra, oA AAPOCUHUHT 3apsaau 3ca 53 ra TeHr 6ynm6
YNUAW, WYHUHT y4yH >$am Tennyp, aToM OPUPAUTUHUHT KaTTa Oy-
avwvra uapamai, iogsaH onguMH Typuwmn  KepakK. Xyaau wy-
HHHTEK, aproH AAPOCMHWHI 3apaau OunaH Kanuii AAPOCUMHUHT
3apsign, HUKeNb SAAPOCMHWUHI 3apsaau 6unaH KobGanbT ALPOCUMHUHT
3apagu 6y 3feMeHTNapHUHI cucTemafa >XoWnaHwWw TapTubura
MyTnauo Typpu Kenagu.

WyHgat unnnb, aTtom AAPOCUHUHI 3apAaAgM LWYHAan acocui
KaTTanuKKW, 3NeMeHTHUHI 6apya xoccanapu Ba YHWHI [aBpuii
cucTemMajary ypHU aHa Wy kaTTanukka 6ornuy 6ynagu. LLUyHWMHT
YUyH, MeHgeneeBHUHT [aBpuii LOHYHU "o3upru BauTha uyinupa-
rmya TabpudnaHagu:

AneMeHTNAPHWHT Xoccanapu ynap aTomnapu SApOnapuHUHT
3apsfgnapura faspuii pasuwga 6Gorauuanp,

JnemMeHTNAapHUHT [aBpWil cucTemagarum TapTub6 HOMEPUHUHT
Ly 3/leMeHTNap PeHTreH cnekTpnapura uapab aHuynaHwwy éowua
AHa 6up Xypa My~ Mm a’amuatra ara 6yngu. Y, faBpuii cucte-
mMafa OMpPMHUYM Ba OXWUPrXM ab3onap opacufjarn YpPUHNapPHUHT yMy-
MW COHUHW, AbHWM TapTub Homepu 1 6ynraH Bojopog Ba TapTub
HoMepu 92 6ynraH ypaH opacugarv YpPUHAAPHUHT YMYMWIA CO-
HUHW aHuunawra MMKOH 6epan. ATOM TY3WIHW Hasapuacu apa-
TunaéTtraH Bautaa 6y ypuHnapgaH uyihparunapw: 43, 61, 72, 75,
85 Ba 87 6aHp amac 3au, Oy aca siHa 6ab3y 3NeMeHTnap MaBXy[
akaHnurunganm pfapak 6epap 3gu. Oap~aumuat, 1922 hunga aHru
3NeMeHT raHuin Kawg aTunan, 6y aneMeHT 72-ypuHra Xoinaw-
TUPUNAMW; LWYHAAH KeuwH, 1925 iunga peHWin 3neMeHTa Kawdg
3aTunmb, 75- ypuHra uyiumnau. Xagsangaru uonraH TyptTa 6yuw
YPUHHW 3rannawun Kepak 6ynraH 3anemeHTnapra kenCak, rapuu
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afabnétha ynapHUHr Kawd 3TUATAHAUTM 3BAOH ~MAWHTaH 6ynca
NaM, aMMo 6y a3fneMeHTNapHWHI (HOMepwu 43 6ynraH anemenTgaH
60W"NaCUHHHT) 60pAUTUHM MUCBOT 3TU6 6GepaguraH UWOHYAN fa-
amn wy”N agn. AMMO KeiliHru BaTnapfa 6y TypTTana 3/1eMeHTHMU
CYHbWI KWyn 6unaH "“ocun “manwra, “0Cun “MANHraH 3feMeHTnap-
HUHT mMuugopn 10~10—10~Mr gaH owmMacnurura uapamai. ynap-
HUHI X0cCcanapuHu ypraHuwra mysagda” OynuHaW. HHrM ane-
MeHTnapfaH 6upn TexHeuuih (Ne 43), 6upy npomMeTwui
(Ne 61), 6upn actaT (Ne 85) Ba 6upn dpaHyumm (Ne 87)
pe6 atangm. WyHpgaii k;unmb, “o3upru BauTha faBpuii cuctema
XajaBanuHWHI Bojopos 6unaH ypaH opacujarum ”“amma KaTak-
napun Tyngupungu, pe6 aiTul MYMKUH.

AMMO JaBpuili CUCTEMAUWMHI y3M >"am TyrannaHraH 3mac,
TpaHc-ypaH (ypaHgaH KeWWHrn) afeMeHTNapHWHE, AbHW aToMaapwu
AAPONAPUHUHT 3apagnapu MUKAOPU Xu™aTujaH ypaHLaH KeluH
KenyBYM 3NeMeHTNapHUHT Kawd 3Tuauwm 6yHaaH pganonat Oe-
pagu. by anemeHTnap Xxycycuga 57- naparpaga 6artadpcunpoy,
cys3naHagum.

48. ATOMNApHUHI 3/1eKTPOH CTPYKTypacu Ba [aBpUiA LOHYH.
LaBpuii cuctemaga 6up 3anemMeuThaH WKKUHYM 3NEMEHTra yTull-
fLa 3feMeHTnap XocCCaNapuWHWHI y3rapuwuga Kysatunagurad io
HYHWUATNAp, LWYHWHrAeK, 6upuHuM "apawjga HoTyrpugek 6ynmb
KypuHaguraH ponnap (macanaH, faspnapjaruv 3nemMeHTnap co-
HUHWHI "ap xun 6ynuwu, cuilpak-ep anemeHTnap Aeb atana-
AvraH 3feMeHTnapfaH yH TypTTacUHUHI 6up-bupura xypga yx-
wawnurn Ba 6ow”anap) aTOMAAPHUHI 3N1eKTPOH "~ob6uknapwu
Tysunuwunga (6up anemenTiaH WUKKUHYM  3NeMeHTra yTraHga)
bynaguraH ysrapuwnapHuHr oumbarnaup. LWy ca6abnu, 6yHaaH
KEWNHIM MaTepumanuu TylwyHuwaa 6apya XMMWUSBUIA 3nemeHTNap
aToMmfapuga 3/IeKTPOHNApPHUHI “aHpfall xolnawraHnuru 6unau
TaHMWMG un™nw Ba 6-XagBangaH dolganaHn6, 3nemMeHTnap
TapTub HOMepnapMHWHIr OpTUO 6GOopuWM 6uNaH WYy 31eMeHTnap
aTOMNapMHWUHT 3NeKTPOH LUaBaTnapu optub 6GOpuUWIMHU Ba ynap-
HUHI  3/1eKTPOHNap 6unaH Tynnb6 OOPULIMHM Ky3[aH KeuympuLl
3apyp.

v 606pa paBpuii cucTemagary OGUPUHUM YH CaKKWU3 3NeMeHT
atomnapupga, AbHW yuyTa KUYMK AaBp 3/1eMeHTnapu atomnapuja
3NIeKTPOHNAPHUHT "aHfJai >KolnawraHauru Tyrpucuga cysnab
yTraH 34uK. YWa epHWHr y3uja Wy 3eMeHTnap aTOMAapUHUHT
Ty3unuw cxemacu “am 6epunraH agn (24- pacmra uapancuH). LLy-
HW 3cnatmb yTuw Kepakku, Oy 3nemeHTnap aromnapupa 3fek-
TPOH "aBaTNapHUHT Tynnb6 60opun TapTUb HOMEpPNapMHUHT 0pTUO
6opuwn 6unain mytnao 6up Tekucga Oynagu: kagsanpa 6up
anemMenTLaH MKKWUHYM 3fieMeHTra yTraHia aTOMHWHI CUPTKM MaBa-
Thra 6uTTa 3NEKTPOH “ywwunaau, &kum arap 6y raBaT 31eKTPOH-

12 H. N. TnuHka
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6- >agsan
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6- >kagsan faeomu

KaBatgarn anektpowiap conu
SNEMEHTHUHT rap-

[aBp tn6 wo ~ Xumunssnia
MEDM B MO Toumeonel K £ Al v o) p Q

42. MonnbaeH. Ao 2 8 18 8+5 1

5 43. TexHeuwii. Tc 2 8 18 8+5 2
44, PyTeHnih . Ru 9 8 18 8+7 |
45, Poguit Rh 2 8 18 8+8 1
45, Mannaguii. Pd 2 8 18 18 0
47. Kymyw . Ag 2 8 18 18 1
48. Kagmuii cd 2 8 18 18 2
19. Wnaui Jn 2 8 18 18 3
50. KanaH Si 2 8 18 18 4
51. Cypbma Sh 2 8 18 18 5
52. Tennyp Te 2 8 18 18 6
53. Wog J 2 8 18 18 7
54, KceHon Xc 2 8 18 18 8
55. Llesunit Cs 2 8 18 18 8 1
56. Bapuii . Ba 2 8 18 18 8 2
57. JlaHTaH La 2 8 18 18 8+1 2
58. Llepwii Ce 2 8 18 18+2 8 2
59. 1lpaseogu»' Pr 2 8 18 18+3 8 2
60. Heogmm Nd 2 8 18 18+4 8 2
61. 1ljlomeTuH Pm 2 8 18 18+5 8 2
62. Camapwii Sm 2 8 18 13+6 8 2
63. Esponuii . Eu 2 8 18 18+7 8 2+1
64. TaponuHwuii Cid 2 8 18 18+7 8+1 2
65. Tepbuii Tb 2 8 18 18+9 8 2
66. [ducnposnii Dy 2 8§ 18 18+10 8 2

6 67. FonbMmuii . Ho 2 8 18 18+11 8 2
68. Jp6uin . . Er 2 8 18 18+12 8 2
69. Tynuidi . . Tu 2 8 18 18+13 8 2
70. WUTTep6unin . Jb 2 8 18 18+14 8 2
71. NMoTeynii Lu 2 8 18 18+1 8+1 2
72. TaHwnit Hf 2 8 18 32 8+2 2
73. TaHTan Ta 2 8 18 32 8+3 2
74. Bonbhpam w 2 8 18 32 8+4 2
75. Penuin . . Re 2 8 18 32 8+5 2
76. Ocmuit Os 2 8 18 32 8+6 2
77. Vipugnii . Jr 2 8 18 32 8+7 2
78. MnatuHa . Pt 2 8 18 32 8+9 1
79. OnTuH . Au 2 8 18 32 18 1
80. Cwumob6 H.s’ 2 8 18 32 18 2
81. Tannuii T1 2 8 18 32 18 3
82. KyprowuH Pb 2 8 18 32 18 4
83. Bucmyt . Bi 2 8 '8 32 18 5
84. 1lonoHwii Po 2 8 18 32 18 6
85. ACTaTWH . At 2 8 18 32 18 7
86. PatwH . . Rn 2 8 18 32 18 8
87. dpaHuuin . rr 2 8 18 32 18 8 1
88. Pagwii . . Ra 2 8 18 32 13 8 2

vwvw.Orbi’Ea.URi
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6->kazBan fasomu

Kanatgaru ;neKTpoHnap CoHu
ONeMeHTHUHT Tap

Oasp M6 HOMe,%I Ba Ho XCMI/IMMMBHOBHMVIM K L M I o p Q
89. AKTUHMI Ac 2 8 18 32 18 8+1 2
90. Topuin . . Tli 2 8 18 32 18 8+2 2
91. TMpoTakTu-

HWi . Pa 2 8 18 32 18+2 8+1 2
92. YpaH . " 2 8 18 32 18+3 8+1 2
93  HenTyHwuii. Np 0 8 18 32 18+5 8 2

7 94. MayToHwWil. Pu 2 8 18 32 18+6 8 2
95  Amepuuuii. Am 2 8 18 32 18+7 8 2
96. Kiopwii Cm 2 8 18 32 18+7 8+1 2
97. bepknuii Bk 2 8 18 32 18+9 8 2
98. Kanugop-

HAR .. Cl 2 8 18 32 18+10 8 2
99. 3iHWTeNR-

Hui .o Es 2 8 18 32 18+11 8 2
100. ®epmuin . Fm 2 8 18 32 18+12 8 2
101. MeHpgene- 18 32

BUIA . Mv 2 8 18 32 18+13 8 2
102. Hobenwii. No 2 8 18 32 18+14 g+1 2
103. JloypeHcmit Lr 2 8 18 32 18+14 g+1 2

nap 6unaH Tynu6 ponraH 6ynca, uywunaguraH 31eKTPOH SHIU
KaBaTHW 6ownangn LyHaan unnub, yH CaKKH3MHYM 31eMEeHT—ap-
roHga — 6upHHYH K uaBaTuja WMKKUTA 3NEKTPOH, WKKMHYM L ua-
BaTMAa cakKu3Ta 3/IeKTPOH Ba YYHHYH M LaBaTufja LaM CakKKu3-
Ta 93NeKTPOH 6ynagw.

KaTtTa paBp a3nemMeHTnapuW aToMaapuia 31eKTPOH LaBaTnap-
HHHI Tynu6 60pulln, CNEKTPOCKOMMK MabiyMOT/apHUHT Kypca-
TMWwKUra uaparaHga, 6umpmyHuya Mypakkabpouy O6ynagwm.

CupTumM uaBaTAa 3HI Kynu 6unaH CakKkKu3Ta 3/1IEKTPOH 6Gyna
ONITAHAWUTU YYYH, rapum M uLaBaTja YyH CakKkKu3Ta 3N1eKTpPOH bOynca
>\aM, TYPTMHYM [JaBPHWUHT OUPWHYM 3n1eMeHTU — Kanuiiga (Ne 19)
6up anekTpoHnAuM sHru N uaBaT naigo 6ynagwu.

Kanbuminga (Ne 20) N uyaBatra siHa 6uMp 371eKTPOH uUywwunagu,
By 6unaH N uLaBaTHWHI 3leKTpOHAapra TyAuUWK BauTUHYA TyxTab
Typagu.

CkaHguninpaH (Ne 21) 6ownab, TO TYPTUHYM LaBPHUHT UKKUH*
yn apmmn bowmpa TypraH mucrada (Ne 29) M uaBaT 3/1eKTpoHnap
6unaH cekuH-acta Tynmb 6Gopagwu, ”onbyku, cuptum N uyaBaTpga
3/IeKTPOHAp COHU WKKUra TeHraMruya uonagu, Xpom Ba MuUC
atomnapufa aca 6y uaBaTaary 31eKTPOHAap COHM uLaTtTo 6upra
Tywn6 uonagu.

M uaBaT 3nekTpoHnap 6unaH TynraHgaH KeMuH (YyHKWU yHAaru
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3NeKTPOHAp COHWM OXUPru yeraparava etau), N LaBaT 31eKTPOH-
nap 6mnaH keTma-ket Tynmb 60pnb, nHept ras kpuntoHga (Ne 36)
3NeKTPOHNIap COHM CaKKu3Ta eTaju.

BewunHyn paBp 3nemMeHTNApUHMHT pybupaningaH (Ne 37) 6oww-
nab6, 10 uHepT ra3 kKceHoHraya (Ne 54) 6ynraH sanemeHTnap aToM-
napupa 3MeKTPOH LaBaTnapUUHI TyauWwun TYPTUHYM AaBpparu Ka-
6n 6ynagnm (6->xagBanra LapancuH).

ONnTnHUM paBppa 32 aneMeHT 6op. [emak, kKceHoHfaH (Ne 54)
HagbaTgarn uHepT ra3 pagoHra (Ne 86) yTtuwpga 32 Ta 31eKTPOH
uywunuwm kepak. By 3nekTpoHnapHUUr LaBaTnapra Taucumia-
HUWWK uyAnparn TapTubpa 6ynagu. Llesmitga (Ne 55) onTMHYM
3NeKTPOH uaBaT P HWMHI Ty3unuwu 6ownaHagun, ues3ningaH KenunH-
rm anemeHT OGapuitHuHr (Ne 56) P uaBaTMpa WKKUTa 3NEKTPOH
bynagu. by paBppa, Xyaau OyHAaH ONAMHIWM WKKUTA [aBpjaru
Kabu, CUpTUM 3NEeKTPOH LaBaTHWHI Tynn6 6opuwwin BauTUH4YA TyX-
Talgn Ba UYyWMWNaguraH 31eKTPOH NaHTaH anemeHTuaa (Ne 57) O
LuaBatra >oinaHagu.

NaHTaHfjaH KeAuH cuiipak-ep 3neMeHTnapu (naHTaHugnap)
Kenagu, 6y anemeHTnapga aTOMAapuMHUNT CHPTUM P kaBaTtupgarm
3/IeKTPOHNAp COHH Xyaau 6Gapuii atommpgarn Kabw 6ynagu-to,
ammo N yaBaT 32 anektpouraya Tynub6 6opagu, 6y uasat 70 no-
Mepnn 31eMeHT — UTTepbuiniga TamomnaHagu. LWyHpaH keiluH
moTeuuningadH (Ne 71) 6ownab, ONTUHYM AABPHUHI OXupurava La-
BaTNAapHWHI  31eKTpoHNap 6unaH Tynuwu, YMyMaH OnraHja,
6yHLaH ONAWHIM  WMKKWTA KaTTa gaspgarun kabu Oynagu, AbHK
aBBan O uaBat 18 Ta anekTpourava tfnagm (79- Homepnm ane-
MEHTAAa), CyHrpa 3nekTpoHnap P \aBaTra »>xoinawun6, wWHepT
ras — pagoHpga (Ne 86) cakkusra etagwu.

ETTUHYM paBpha AHrM 3nekTpoH uasaT (Q uaBaT) 31eKTPOH-
nap 6unaH Tyna 6ownaign, 6y UaBaTHUHT 3NeKTPOHNap 6GunaH
TYAMWW Wy JaBPHWUHT WKKUHYM ab3ocu 6ynraH.paguiiga (Ne 88)
TyXTalgun. YHAaH KEeAUHrW 31eMeHT — aKTWHWAAA SHIW 31eKTPOH
P uaBatra xoinawaaun. TopuiigaH KelnH, Agpora SUMHPOK 6yn-
raH O uaBaT 3NeKTpPOHNap 6wunaH -Tyna 6ownaigun, 6y, ONTUHUM
faBpfaru naHTaHugnap aTomnapuparuw kKabu 6ynagu.

WyHgalh umnn6 uap uaiicu faBpfha AHIM 3NeKTPOH LaBaTnap
Ty3unu6 6opagw, kKatTa uLaBaTnapga aca, 6yHAaH Tawuapu, UYKW
uaBatnap Tyna 6opagwu. LLUYyHWHr yuyH, aTomparu 3M1eKTPOH La-
BaTfnap COHU WYy 3neMeHT TypraH AaBPHWHI HOMepura TeHr 68§-
nagun.*

ATOMNApHUHI: 3N1eKTPOH uobuunapy TY3UAUWMUHUHT aHuuna-

* Mannaguii atomnm 6yHAaH MycTacHO, nannaguii atommupa .~ammacu 6ynu6,
TApTTa 3nekTpoH I$aBaT 60p, YYHKM YHUHT O yaBaTuga 6MTTa X.aM 31EKTPOH
bynmaign.- O |
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HAWW [aBpUIA CUCTEMaWMHI CTpPyKTypacura Xxam TabCcup 3TuG,
3NeMeHTNapHWHI Yylla BakKTraya faspnapra O6ynuHUWUHKM 6uUp i"a-
pap ysraptupgu. Wnarapuru xapsannapfa HOAWHYM rpynna 6u-
pvH4YM rpynna ongura “yihunap Ba “ap Yaicu faBp WMHepT rasfad
6ownaHap, wy 6unaH 6upra, BOLOPOA [faBpnapjaH Tawapupga
Konap agu. JleHWH angunukaa, ,yip ~aHpaii aHru faBpHUHT, aTo-
MuUAa SIHFTU 3NeKTPOH KaBaT nawgo 6ynaguraH anemenTgaH 60LW-
NaHW-lIM Ba aTtoMuja CakKW3 3feKTpoHAjaH ubopatT (MHepT ras-
napra xoc) Huxoatna Capitapop 31eKTpPOH rpynnupoBka ”~ocun
6ynaguraH 3nemMeHT OwunaH TaMOMAaHUWW Kepaknuru pasliaH
6ynawn; pasp 6ownavagHraH sfneMeHT atomHga (BOLOpO4 Ba MLW-
i“opiiii meTannap atommpga) 6uTTa BaNeHT 3NEKTPOH Oynunwun
Kepak. JNeMeHTNapHWUHI AaBpfiapra aHa WyHAaw Tabumin 6ynu-
unwH 178—180-6eTnappa 6epunraH XagBaiWWUHT  Ty3uauwura
onn6 kengu, 6y >Kagpanfa HOAMHYM TPynna >XaLBalWWUHI YHI TO-
MOrliAa eTTUHYM Trpynnajav KeiuH Typagu™.

ATOMapHUHT TY3UAULW Ha3apusicH 4aBpuil cuctemaga cuiipak-
ep anemeHTnapHuHr (Ab 58—71) XoWnaHUwWMW TyrpucumparH Mma-
canaHu >am ,“an kKunmb 6epaw;,, 6y anemeHTNAp YYYH X0 ny” agm,
YYHKW ynap 6up-6upura HuUxoaTha yxwaw O6ynraHAMrugaH, ynap-
HW “ap Xun rpynnanapra Taueumaaw MYMKUH OynmaraH 3au.
6- )xagBanga KenTupuaraH MmabnymoTtnap 6y anemeHTnap aTom-
napu MYKapupowL KUCMUAArn 3NeKTPOH KaBatnapupaH OGUPUHUHT
Tysunuwu 6unaH 6up-6upungaH gap” LUANWKNHA KypcaTagun: NeKHH
31EMEHTHUHT XUMUSBUIA X0cCCanapu acocaH 60rnuK 6ynraH CUpTKK
KaBaT CHIpaK-ep 3/eMEeHTNapUHUHT “amMMacuaa "am,bup Xun coH-
jarun anekTpounapgaH TysunraH 6ynagu. ILly cababpgaH, cuitpak-
ep 31eMeHTNapHUHT  MMacu (naHTaHupgnap) >;03Mp yMyMuii xag-
BanfaH Taw”™apura XoHnawTtupunagu, nomepu 57 6ynraH anemeHT
(naHTaH) y4yyH axpaTunraH KaTakka auaT ynapHuUHr MeHgenees
cucTemacmugarm MaBeuruHa 6enrmnab uynmnagm.

AMMO atomnap Ty3uauw Ha3apUACUHWUHI acocuin a”aMWusTH
[aBPUA  UOHYHHWUHT (M3MK MabHOCMHM eynbd OGepuwpgaH wnbopat
6ynaun, AaBpuili KOUYHHUHT (DU3MK MabHOocM MeHpaenees faBphna-
puga “anu aHuu amac 3gH. ATOM sgponapu 3apagnapuHuHr opTné
6opuwn GHNAH ATOMHWHI eHPTUM “aBaTmjarum 3NeKTpoHnap Kom-
OHHaUMACK TaKpopnaHULWHIa WWOHY ,\OCUN UMAHLW YYYH, XUMUSA-
BMWI 371eMeHTNap aToMfiapuja 3MeKTPOHMApPHUHT XOoMnawraHnu-
rMHW KypcaTyBYM XafjBanra Oup Hasap TalWwfalWHWHT Y3U KUGOS.
WyHpaH UMAnMb, XUMWUABUIA 3NeMeHTNap XoccanapuHUHT faBpuil
paBuliga y3rapulim 6up 3AeKTPOH FPYNMNUMPOBKANWUHI y3ura gas-
puii cypaTha LUaWTWW HaTuWXacuga BYXyAra Kenagu.

* Bab3aH “o3upru Ba’Taaru >xafsannapfa HOMMHYM Tpynna CakKU3MHYK
rpynna 6unan 6upca urwun6 tO6OpPHNAAM Ba HONMHYM Tpynna CakKW3WHYM rpyn-
naHuHT acocuit rpynnavyaCu ge6 ~apanafu, CakkM3MH4M rpynna 3nemeHTnapu aca
uywnmya rpynnava ge6 “mcobnaHagu.
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49. dnemeHTNap XOCCallapUHWHT WYy 3/7eMeHTnap aromnapu-
HWHT Ty3uauwura 6opauuanru. SHAM, aTOMapPHUHT  XUMWABWA
xoccanapu 3NeKTPOH LOBUKNAPUMHT Ty3unuwura yaHgan 6ornmk-
AUTUHU aHUKpou6mnnb onamus. by macanaHu uan Knnuwga atom-
napgarv 93neKTPOHIap COHUHUTMHA Ba KaBaTnapfa YNapHWHT
KaHAah TakCUMMaHraHNUrMHUIrMHa uucobra onmal, 6ankum aTtom-
NapHUHT UUCobMint ynuamnapumum ~am xucobra onuw 3apyp, atoMm-
NapHUHT  HWUCOGUIA ynuamnapu TyTpHcupa 45- pacmra kapab Ta-
CaBBYp LOCU/ LUAULL MYMKWH.
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45-paeM. ATOMMAPHWHT HWUCOWIA ynuamnapu.

[JacTaBBan, paBpfapfa 3/ieMeHTNap XO0CCanapMHUHI KaHpal
y3rapuwmnHu Kypub umkamnuk. 29-naparpadga Tabkmgnad ytun*
raHuaek, xap ualicm gaspga (6upuHum pfaBppaH 6Gowkanapupga)
3NEeMEHTNIaPHUHT MeTal/uK Xoccanapu LaBPHUHT 6GUPUHYM ab3o-
cupa 3Hr Kyuynu udopanaHraH 6ynm6, wWyHAaH KeiAuHru ab3ona-
pura yTunraH capu 6y Xxoccanap CekuMH-acTa 3audnawagu,
MeTannoMANUK Xoccanapu 3ca Ky4yaimb 6opaau: LaBPHWHT 3HT
6owmaa TUNWMK MeTann, 3Hr oxmpupa sca TUNWMK MeTannoug Ba
YHAAH KeWUH WHepT ra3 Typajgwu.

[aspnapfa 3NnemMeHTNap XOCCANapuUHWHI  MabflyM LOHYHUWAT
acocuMfa ysrapulinHu Kyihmpgaruya wmso™naw MymkuH. HOuopuga
alTM6 yTunraHwpek, MeTannapHUUr XUMUSBWUIA HyuTau HasappaH
OfraHAa 9Hr xapakTep/au Xxoccacu Wy MeTannap aTOMAapUHUHT
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CUPTLUW 3MEeKTPOHNapUHU OCOH 6epub, mycbaT 3apsagiaHraH MOH-
napra anaHuw xycycustugup, “onbyku, meTannoupgnap, akCuH-
ya, 3NeKTpoHnap OMpUKTUpPMG onmnb, maHpwuin moHnap “ocun "u-
MW XycycusaTura ara.

ATOMAaH 3N1eKTPOHHUHT y3MANMG YMKMLLIM Ba Oy aTOMHWHI MYycC-
6aT MOHra anaHWWM yY4yH Mabnym 6Up 3Heprusa capd “MAnHWULWK
KepakK, aHa LWy 3Heprus MomMnaHuWW 3Hepruacu peb arta-
nagn, Ba OAaTAa, 3/€MEHTHUWHI TpaMMm-atomMura Tyrpu Kenagu-
raH Kuaorpamm Kanopus 6unaH HgpoaanaHagu.

VIoOHNaHWW 3Heprusicu 31eKTp MaifoHujarn aTomnapHu Tes
YYyBUM 3NeKTPOHNAp 6unaH 60M6GapAMMOH UUAWW opanu aHu”-
naHagH. MalfOHHUHT 3MeKTpOHAapra anuu 3nemMeHT aTOMAapUHU
MOHMAHTUPULL YUYYH eTapau Te3NuK GepaguraH 3Hr KMUYMK Ky4na-
HAWW aliHW 31eMeHT aTOMJapUHWHT MOHNAaHMWW NoTeHLUMKa-
nw aeb atanagn Ba BONbT 6unaH ugopanaHagm*.

[aBpHUHr 6owmnpa XolnawraH 3neMeHTnap, SbHU BOAOPOL
Ba WIIKOPWIA MeTannapfa WOHMAHULW MNOTEHLMANN 3HT  KUYMK,
[LaBPHUHT OXUpuUAaru, abHW WHEPT rasfapfa 3Hr katra ~uiimatra
ara. MIoHNaHUW MNOTEHUWANUHUHT K,MAMATU 3N1EeMEHTHUHT «MeTas-
NINK XOCCanapu»HWHT yn4oBM 6ynub Xu3maTt Luaa onajgu: MoHNa-
HAW noTeHuMann "aH4YyanuMK Kuumk 6ynca, aTtoMpgaH 3/1EKTPOH
WYHYaIMK OCOH axpaTub uyu™apunagn, 3N1eMEHTHUHT MeTannuk
Xoccanapu WyHYanuK pasllaH udoganaHraH 6ynagu.

VoHNaHWW nOTeHUWaNWHUHT LuiimMaTu yuyTa cababra: a4po 3a-
PAAVHUHT MU~popura, aTOMHWUHI pajguycura Ba f4po 3/7eKTp Mali-
LOHWAA 3N1eKTPOHNAPHUHT anoupa Tap3fa y3apo TabCup 3TULIK-
ra 6ornuy 6ynaaun; SAPOHWUHI 3NeKTp MalifoHuja 3neKTpoHnap-
HUHT ano”upa Tap3ga Yy3apo TabCUp 3TUWIK YNAPHUHT TYNKWUH
XoccanapugaH Kenub6 uuuagu. PaBluaHKW, A4P0 3apsaguM "aHuya
KaTTa Ba aTOM pajuycu b™aHya KWMYUK Oynca, 3NeKTPOH sjpora
WYyHYa Kyunu TOpTuMNagyM Ba MOHNAHWL NOTEHUMaNu wWyHYa KaTTa
6ynagw.

Xap ualicu faBp 3fieMeHTNapuaa WWUOPUIA MeTanngaH MHepT
rasra TOMOH yTWfiraHga sgpo 3apsfM CeKWH-acTa OpTM6G aToM-
HUHT paguycu 3ca Kamahnb, MOHNAHULW NOTEHUUANNHUHT CEKWH-
acTa optub 6opuwura Ba MeTaNIMK XOCCanapHWHI 3angnawmné
6opuwura cabab ~am aHa wWwy. VIHepT ra3 aToOMNapuHWHI paguyc-
napu Xypauv ywa faBpjAa TypraH rajoreH atToMJapUHWHE pajuyc-
napujaH katTa OGynuwura uapamai, WHepPT ras3fapHUHI WOHNa-

* ONEeKTPOHHWUHT  3HEPTrUACUHI WYy 3NeKTPOH  3apAAMHUHT (4,8+10 10
31. CT. GUPNUKHWUHT) MaiAoOH KyunaHuwwura (BoNnbTra) Kynantmacu 6unaH ugo-
fanaw MyMKWUH. AHa WYyHAAR udofanaHrad aHeprus OGUPAUTU 3NEKTPOH BOMbLT
(9B) pe6 atanagu: 1 3Bs-. 10> 10~12 3pr............

PaBllaHKK, 3NeKTPOH BOMbT 6unaH udofanaHraH WOHNAHULL  3HEPrusacu
WOHNaHWW noTeHHWanura (BonYT 6iinan "Mdoganaiiriin) cobikiiXa™uaH TeHraup.
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HUW nNoTeHUWannapu ranoreHnapHuMkupgaH katta 6ynagu. by ep-
fa, ouopuga 6aéH aTunraH gakTopnapfaH YYMHYNCU — 3/1IeKTPOH-
nap opacuparu ysapo TabCuUp Kyuyaum fapaxafja HamMoéH bynaaw,
OYHWHI HaTuXacupja, MHEpPT ra3 aTOMUHUHI CUPTUM 3NEKTPOH LO-
6urn anpHMm 3HepreTuk OapuapopsHKKa 3ra 6ynagum Ba YyHAaH
3N1eKTPOHHM 4YuLapub 6opuw YYyH KynpoL 3Heprua capd uu-
nuwra TYrpu Kenagu.

MeTannong atoMura 3MeKTPOH OGUPUKMG, Oy MeTanNougUUHT
3NeKTPOH LOOGUIrMHM WMHEPT ras atomuparugek 6apuapop uobuuua
anaHTMpuwWwmna aHeprua ynuagn. by aHeprusiHUHr 1 rpamm-aTom
31eMeHTra uucob LUAMHTaH KaTTaj MK aTOMHUUT 3TeKTPOHTa
AunMHgow nuMru peb atanaguram KaTTaUKHWHT yn4yoBu Oy-
AmM6 xu3mat umnagu. ATOMHWUHI 3MeKTPOHra SILMHAOLWIIWUIW LaH-
Yyanuk kKatTa 6ynca, 6y atoM 3MeKTPOHHM LWYHYaNUK o0coli BUPUK-
TMpn6 onagn. MeTannapHUHIr atomnapupa 3neKTpoHra 6ynraH
AUMHAOWNK HOATa TEeHr, YNapHWHI aToOMaapu 3/eKTpoHiap 6u-
PUKTUPUG ONuW XycycuaTura ara amac. MeTannoumj atomnapu-
HUHT 3M1eKTPOHTra SAUWHAOWAUTU MeTannoujg [aBpuil cuctemaja
WHEepT rasra uaH4YanauK fumH TypraH 6ynca, WyH4Yanuk katTa 6y-
nagn. LyYHWHT yuyH, GUP AaBPHWHT y3uAa 3/IEMEHTNapHUHT Me«
TannougnNuK xoccanapu AaBpPHUHI OXMpWra TOMOH YTUAraH capu
Kyyaiinb 6opaau.

Kuunk pgaspnap 3afemMeHTnapufja MeTanfuK XxoccanapgaH Me»
TannongnuK xoccanapra ytuw 6unaH ywa 3/1eMeHT aTtomnaapi-
HUHT CMPTUM LaBaTujaru 3MeKTPOHNApP COHWUHWHI y3rapuwum yp-
Tacupa gam fuuMH 6ornaHu 6op; cupTuM LaBaTAaru anekTpoHnap
pOHW KeTMa-KeT opTu6 60pagmn, faBpHUHT 6GMPUHUM ab3ocupaa 6up
3NeKTPOH Oynub, 3Hr KeWnHrn ab3ocmpa cakkusra etagu. LUy
6unaH 6upra aToOMapHUHI 3/1eKTpoHnap Gepuw (MeTannnMK Xoc-
canapuvHW HaMOEH UMAMLW) XYCYCUATH Kamaimb, 3nekTpoHnap
GMPUKTMPNG onnw XycycuaTtun (MeTannouanumkK xoccanapu) nango
6yna 6ownangu.

Taxpuba WyHW KypcaTaguku, nutuiigaH 6ownab, cuptum ua-
BaTMAarn 3MeKTPOHMAP COHM KyH bGynmaraH (TypThaH kam 6yn-
raH) atomnap cauaTt 3ajekTpoHnap 6epa onagu, amMmo ey La4vyoH
3anekTpoHnap 6upukTupa onmangu. bus meTtannap ae6 atangu-
raH 3fleMeHTNapHWHI aToMaapuM aHa WyHAain atomnapgaup. Ak-
CUMHYa, CMpTUM "aBaTuja 3NeKTPOHMAp COHM Kyn GynraH atomnap,
rapum anekTpoHnap 6epa onca 5%aM, aMMO 3/1eKTPOHNAPHU aHuya
OCOH 6upuKTMpa onagu, Wy 6unaH 6upra, cupT™m “aBatupgaru
3IeKTPOHNAp COHM ULaH4ya Kyn 6ynca, 3/IeKTPOHAapPHMW LUYHYa OCOH
moMpnMKTMPNU6 onagun. MeTannougnapHUHr aToMaapu auva LWwyHAai
xoccara ara.

KaTTa paBpnapja 3feMeHTnap XocCCanapuWHUHI Yy3rapuiwu,
yMyMaH ofnraHga, Xyaau' Kuuuk paspnapgaru  kabuw 6ynagm,
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haunTt Mor ;i ifink xoccanapu aH4ya CeKUH cycaiimb 6opagu. by-
mMunr cab6abu WykW, KaTtTa AaBp 3NeMeHTNapUHUHT atomnapupa
CUPTKH 3/1eKTPOH ”“aBaTnapu COHWHWHI yculwm 6up Tekucpa
6ynmaiifn, 4YyHKM KatTa [aBPHUHT YYMH4YM ab3ocuaaH 60lHnab,
LaBPHUHI  OGUPUMHYM SApMU  TaMOM Oy/AryH4ya, aTOMHUWHI CUPTLM
lylBaTgaH onguHru, 6atamom Tynnb6 6ynmaraH YaBaTu 3/IEKTPOH-
nap 6unaH Tynmb6 6opagu, ONTUHYM fJaBpha TypajguraH cuiipak-ep
3fleMeHTNapuja aca CUPTKM LaBaTAaH ONAMHIW LaBaT amac, 6an-
KW cupT™mpgaH ~ucobnaraHfa yyuumHuM KaBaT 3N1eKTpoHnap 6Gunad
Tynn6 6opagu. LUYHWHr yuyyid, OaBPHUHT OGUPUHYM ApMuUgaru
6apya aneMeHTNap aTOMAAPUHUHT CUPTKU KaBaTupa Kynu 6unad
MKKWTa 3MeKTpOH 6ynagu Ba Oy 3anemMeHTnap MeTanaMK xoccana-
PUHWHT  YCTYN 3KaHAWTW 6unaH XxapakTepnaHagu (371eKTpoHra
6ynraH AUMHAOWAMIWM HONra TeHr 6ynagum). KatTta faBpHMHI aHa
wy epuga 6up anemenThaH WKKWHYM 37eMEHTra yTraHja aToM-
NapHUHT pajuycnapu Kam ysrapafgu, WOHMaHULW NOTeHuMannapu
3"am ycmaigmn geca 6ynagu, 6YHUHT HaTuxacupa, MeTannmk Xoc-
canapHuMnUr 3aMpnaHuH cycT 6opagn. JaBpHUHT (aLaT UKKUHYM
ApMugarnHa CUPTKU 31EKTPOHIap COHWM KUYMK AaBprapparu kKabu
TapTubaa opTnb 6Gopagn, MeTanIMK Xoccanap CeKMH-acTa MeTan-
NouanNuK xoccanapra anMmalwuHagu. [asp WHepT ra3 6unaH Ta-
MOMaHaau.

ATOMMapPHUHT Ty3unuwun 6unaH ynapHUHT XUMUSBUA Xxocca-
napu yptacHgaru touopuja 6aéH aTunraH myHocabatnap Hu™oAaT-
fa am”katra casoBopaup. Kypamu3kn, aTOMHUHT XUMWSIBUIA XOC-
cacura acocaH, CUPTKU KaBaT 3/M1eKTpPOHAapuUrMHa TabCUp Kypca-
Tagu. CupTuUMAaH ONAUHTU KAaBAaTHUHT TY3WAULIN 3NIeMEHTNApHUHT
XUMUABWIA XOccanapura aH4ya Kam TabCcup 3Tagu. MacanaH, aToM-
NapHWHT cupTuMfaH ONAWMHIW KaBaTn 3neKTpoHNapra Tynmb 60-
paguraH kaTTa AaBp 37eMeHTNapUHWHT (MacafiaH, XpoM, Mapra-
Hel, TeMUp, KoBanbT, HUKEN) XUMUSBMIA Xoccanapu 6up-6upuaaH
aH4ya kam dapk “nnagn. An6atTa,.CUPTUMAAH ONAWHIN b;aBaTHWUHT
3feKTpoHNapra Tynumb6 6opuwmn 6unaH 3NemMeHTNapHWHI xoccana-
py mMabnym KyHanuwga ysrapagu. Hu™oaT, cuiipak-ep 31eMeHT-
napu xoccanapuHWUHI Tamomuna fespnu 6up-6upura yxwawaurm
WYHW KypcaTafuKu, aTOMHWHI CcUpTUM KaBaTfau “ucobnaraHpga
YUYMHUM "aBarmparv 3MeKTPOHAApP COHWHWHT y3rapulun 3/eMeHT-
HUHI XMMWSBUIA Xoccanapura 03 Tabcup 3tagn. Ammo, 6y epga
AaM, 3N1eKTPOHMApP COHWHUHT OpPTMG GOpULIN XOCCallapHUHT, rapuu
03 bynca “am, “ap “onga, OUpPUH-KeTUH y3rapuwura cabab 6y-
nagw, 6y ysrapuw, MacanaH, 58-Homepnu 3nemeHT (uepwuit)gaH
71-HoMepnun 3neMeHT (noTeumnii)raya acoCAMK KYUYMHUHT nmacaiu-
wnaa wmamoéH 6ynaau.

FpynnaHNHI HOMEpPU 3NEMEHTHUHI 3HT KaTTa Myc6aT BajieHT-
aurura (8K Kucnopoara HucbataH BaneHTAUrW) Tyrpu kKenagw,
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6y rpynnagaru aneMeHTNap aHa WyHAal ouopu BaNeHTNUKHU Ha-
MOEH uwuna onagu. By BaneHTAWK LMIAMaTUHU aToMaapha a3fiek»
TPOHNAPHWHT XoWnawyBu 6unaH Ta”ocnabd Kypub, KMYMK gaBp-
Ja TypraH 6apuya anemeHTnapga (kKucnopog Ba ¢TopfaH 6oLiKa-
napvwpa) 9Hr roBopyM BafeHTAMK aTOMHWHI Tauliy K,aBaTugarH
3NeKTPOHNap COHWra TEeHr 3KaHAUTUNM Kypull KHAWMH 3mac.

KaTtTa paBpnapga a”Bon 6up 03 6ow”™avyapo™amp. Knuuk gaep
3NemMeHTNapu aTOMAApUHUHI CUPTAMpaH ONAMHIM “~aBatmpa MK-
KuTa €Ku cakkKm3Ta 3NeKTpoH 6ynafgu. By atomnap CUPTKW 3Nek-
TPpOHNapHu 6epub, WHepT rasnap Yy4YyH xoc 6ynraH 6ap”~apop
CTPYKTYpanu noHnapra annaHagu Ba, TabuUWiiKK, 3NeKTPOHNapUHU
bown™a iykoTa onmalign. KaTTa faBp 3fnemeHTnapufja aca gakar
ONAMHTN WKKWTA ab30HUHITUHA CUPTKW KaBaTWAaH ONAUHIW ita-
BaTMAa cakkKu3TafaH 3NeKTPOH 6ynagn. YnapfaH KelunHru ane»
MeHTNapga aca CUpTUM "aBaTfaH ONAWHIU ~aBaTjarum 31eKTPOH-
nap COHM CeKMH-acTa opTm6 60pm6, 18 ra etagum (AaBPHUHT WK-
KUHUYM spMugaru 6UpPMHYM 3N1eMEeHT aTOMUHUHI CUPTKM LaBaTuiaH
onauHryn "~asatmpa 18 Ta 3nekTpoH 6ynagu). AMMO 18 31EKTPOH-
faH wnbopaT “aBaT XyAAM CaKKU3 3NeKTpoHAaH wubopaT uasaT
Kabu 6apuapop 6ynagu. LUYHWHT Yy4yyH, CHPTKM uUaBaTujaH O0f-
OVWHTW UaBaTufja YH CakKKu3Ta 3N1eKTpoHra 3ara 6ynraH atomnap
(macanaH, muc, pyx, rannuii Ba 60HUWLanap) CUPTKU 3MeKTPOHNA-
pUHKU Iiy*oTun6, 6ap”™apop LO6M M MoHra aihnaHagu. LWyHpai i™n-
nn6, Map "alcu KaTTa LaBPHUHI WKKUHYM AapMmuparu, cUpTkM ."a-
BaTUAAH ONAMHIM LaBaTuaa 18 3NeKTPOHU OynraH aTOMAApPHUHT
roBopy BaneHTAUrM (CUPTKM LaBaTWAAH ONAWHIN LaBaTuia MKKW-
Ta 6KM CakKuM3Ta 31eKTPOHM 6ynraH aTOMAApHWUHT BaNeHTAUIU Ka-
61) CUPTKM 3NEKTPOHNap COHWra TeHr 6Gynagn™.

KaTTa gaBpnapHWHr aToMiapy CUPTKU "aBaTfaH ONAMHIKN iMa-
BaTMAa cakkm3gaH opTU™ Ba YH CakKKM3faH Kam 31eKTpOHM 6ynraH
6olWwka anemMeHTNnapra Kenravga, 6y anemMeHTnap cuUpPTKM “aBaTu-
farn 3neKTpPOHNapuHW 6GepuwjaH TalwKapu, CUPTKM LaBaThau
onaunrn aBaTugaru 3NeKTPOHNAPUHUHT “am 6up uucmuHu 6epa
onagw, Hatuxaga, 0y KaBatha [ONraH 31eKTPOHAAp COHU CaKKU3-
ra TeHr 6ynagu (abHu 6ap”~apop lo6u” “ocun 6ynagu). Maca-
naH, ckaHauii anemeHTa (Ne 21) “ammacu 6ynumb6 yuyta 3NeKTPOH,
TUTaH TypTTa 3/MeKTPOH, BaHaguil 6ewTa 3neKTpoH Gepa onagun 3a
3°0Ka30. INeMeHT aTomnapu 6epajguraH 3NeKTPOHNAPHUHT YMYMUN
COHM LYy 3NEeMEeHTHUWHI rpynna Homepura TeHr 6ynraH BaneHTAM*
rMHN Kypcatagun**.

“ MHe, Kymylwl Ba ONTMH OyHAaH MyCTacHO, YNapHUHI MaKcuman BaneuT-
NINTU MKKW Ba yura TeHr, ~onbyku, MWUC, KyMyll Ba ONTWH 3nemMeHTAapu aTomia-
PUVHUHI cupTum PaBaTmpa dauaTt 6UTTa 3n1eKTPoH Gynaawu.

** By )$on caKKM3MHYM Tpynna 3neMeHTnapura taanny”~nu smac.
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ONeMEHTHUHI KWcnopoAra HucbataH Makcuman BaneHTAUTK
6unaH Bogopofra HucbataH BaneHTAUrM opacuga mabvaym 6up
6ornaHuw 60pAWrK, YYHOHYM, Kucnopoara HucbaTaH BaneHTIUK
6unaH Bojopoara HucbaTtaH BaJeHTAMKHWHI MUTMHAWCK “amMma
Ba™T cakKKu3ra TeHr Oynuwu aToMm TY3UAUWW TyrpucuparH Tab-
AUMOT BYXYfAra KenuwupaH aH4ya Warapum aHu™naHraH agw.

By 6ornaHuw 3nekTpoHfiapra ano”afgop BaneHTAMK Tyrpucu-
Jarn TacaBByp HyuTauM HasapupaaH Xyja oaauii 6up Tapsga u3o"-
nab 6epunagn. bapuya 3neMeHTNApPHUHT Kucnopog 6unaH 6upuK-
KaH aTtomnapu (TopgaH Tawuapu) “amma Ba"T myc6ar
3apagnaHraH 6ynagw. Bogopog 6unaH GMpUKKaH aTtomniapu 3ca
MaH(puin 3apagnaHraH 6ynagu. Kucnopopgra HucbataH BaneHTAUK
BaNleHT 3NeKTPOHNAPHUHT WY OTUMAMLWIM €KW CUMXULWIMAAH Kennb
ynkaguraH mycbaTt BaNeHTAUKHUHI Y3UAUP, akKCWH4Ya, BOAOPOAra
HucbaTaH BaNeHTNNK MaH(pUA BaneHTAMK 6ynnb, aTom 6y BaneHT-
AVKHW CcUPT™M  "aBaTufa CaKkKu3ra eTmaraH 3MeKTPOHAapHUHT
YPHUHU Tynaupuw 6unaH Hamo&H ~mnagu. Y3-ysufgaH TywyHap-
NUKW, By WKKana BaNeHTAUKHWUHT MUTMHAMCK CcaKKn3ra TeHr 6y-
NMWKN  Kepak.

AMMO, WwWymn Tabkmpnab yTtuw no3umku, 6y uouaa BOA0POA
6unaH 6MpMKNG rascumoH Gupukmanap "~ocun uumnaguraH metan-
nonanaprarnHa Ttaanny*nugup.

bab3n meTannap “am Bogopog 6unaH 6upukagu, ammo 6y
6upukmanap rascMMoH 3amac, 6anku uaTTML mMogganapaup. Me-
TaNNHWHT BOJOpO4 6unaH nocun UMAraH LaTnw, 6upukmanapuja
meTann mycb6at 3apsgnaHraH 6ynu6, Bogopoa MaHuii 3apsgnaH-
raHgup. by ~onga MeTannHWHI BOALOPOAra HucbaTaH BafeHTAUTU
mycbaT BaneHTAMK 6ynmb6, anbatta Xyaaum ywa MeTanjHUHI Kuc-
nopofra HucbataH BaneHTAUrM 6GunaH 6up Xungup.

29- naparpatpa Kypcatmb yTunraHupgek, AaBpuil cucTeMauuHr
Nap “aiicm  rpynnacumparu  3neMeHTnap, TYPTUHYM TOPU3OHTan
NaToppaH 6ownab, MkkuTa rpynnadvara 6ynuHagu: 6y rpynnava-
napgaH 6uwpum XydTt rpynnada 6ynmb, kKaTta faBpNapHWHT Xy®(T
NaTop 3NeMeHTNapuHW y3 uuura onagu, 6y anemeHTnapga meTan-
MWK Xoccanap YCTyH Typagu, MKKUHYMCK 3ca MeTan/ukK xoccanapu
Kyycus 6ynraH Eéku MeTannougnmkK xoccanapu YCTyH TypajuraH
3NeMEeHTNApPHWU Y3 WMuura oflyBYM TO” rpynnavagup.

XydpT Ba TON rpynnayanapgarm 3neMeHTNApPHWHI Xoccanapu
opacuparu gap” Wy a3neMeHTNap aToOMAapUHUHI TYy3HAUWMWAAH
Kenné umkagH. Xy®@T rpynnagaru a3neMeHTnap aToOMapUHUHT
cupT™n ThaBaTmga ey "ayoH MKKWTagaH OpTUN 3NeKTPOH Bynma-
raHm >"onga, To™ rpynnavanapgarv 31eMeHTnap aTOMapUHWHT
CUPTM "aBaTuAarH 3MeKTPOHAAP COHWM eTTuUra eTHWU MYMKWH.
Wy cababgaH, >KyhT rpynnaya 3/feMeHTNapUHUHI aTomaapu
3NeKTpOHNap 6UpUKTUPMG onmalign, 6y aca ynapHUHT MeTan'nap
3KaAHMUTUHW KypcaTagu.
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To” rpynnavanapga Sam metannap 6ynagu, ammo 6y rpynna-
yanap, acocaH, 3/IeKTPOHHW OCOH OMpUKTUPUG onaguraH ane-
MeHTNapfaH, AbHW wMeTannouwpgnapgaH umbopar.

Acocuii rpynnava afiemeHTnapuga TapTub HOMEPUHUHT opTUO
6opuwmn 6GunaH MeTannMK XOCCanapuHWHI Ky4yainmb 6opuw caba-
6v "aM ynapHUHr aTtomfapu Ty3uauwm 6unaH OCOH M30”nab
6epnnagn. TapTu6 HOMEPUHUHI OpPTMOG GopuwK 6unaH [LPO 3a-
pagn optmb 6opagm, ammo, wy 6unaH 6upra, atomgaru 3feKTpPoH
K,aBaTNapHWHI COHW Ba YNAPHWUHI CUPTKW 3/IEKTPOHNApPHWU UTapuLl
Kyun 3"am optub 6opagu. ATOMNapHUHI paguycum “am OGUpmyHYa
opTagn, OYHWHI HaTuxacupja, WOHMU3aLMA NOTeHUMannapu Ba,
LemMaK, 3NeMeHTNapHUHI MeTannouanuMK xoccanapu kKamanuoé
6opagu.

50. PagnoakTuB 3aneMeHTNap Ba YNapHWHI eMUpunnwun. ane-
MeHTNap [faBpuil cucTemacuHu Kypub6 ymmwpga 6u3 wy saTra
Lagap paguoakTWB 3/feMeHTNapHW Ba YNapHWHI cucTemaja Xoi-
NaHUWWHK 6up ueTpa uonampub kenguk. by macanaHu oRgWH-
nawTupub 6Gepuw yuyH, paguoakTusnuk “ogucacura IV 606aa
6aéH aTtunraHpgarura KaparaHfa Mykammanpo”™ TyxTanub yTtuw
Kepak O6ynaau.

1896 iWunpga ypaH Tysnapuja pagvmoakTMBAMK “ogucacu 6op-
nurn Ba 1898 iunga paguii TonunaraHgaH KewvH, TOPUiA, NONOHUNA,
aKTUHWIA Ba 6up ~atop 6Gouwa 3NeMeHTNApPHUHT Gupukmanapwu
NaM  pafMoakTUB 3KaHAUTWM aHuW naHau. PafnoakTUB 3NeMeHT-
napfa opgartgarn XWMUABWUIA 3neMeHTNapHUHT 6Gapya Xoccanapu
bynagu: ynap mMyTna®o MyailsiH aTOM OrMpnuMkka sra 6ynmb, ys-
NapUHWHT JaBpuii cuctemagaru ypHura MyBogu” cypatja XUMus-
BUIA 6Gupukmanap ~ocun Punagu Ba )?3ura xoc cnekTpnap 6epagm,
AMMO ?"aMMa 3fieMeHTnap y4YyH ymymuii 6ynraH 6y xoccanapfaa
yawuapu, paguoakTuB 3neMeHTNap y3ura XoC XyCycuaTra, fbHU
y30” BauT 3Heprua Tapatuvw xycycuatura am ara*.

PagnoakTuB 3fieMeHTNapHWUHI aTomfapu 6euapop 6ynaau Ba
CEKMH-acTa emMupuanb, SHrM atomnap, SHrU XUMWUSBUIA 3NEMEHT-
nap “ocun uunagu; 6y 3fneMeHTnap y3 xoccanapu kuatmpgad
fownaHrny anemeHThaH Qapy b™nagu (MacanaH, paguil meTanu
aTOMNapUHWHT eMUpPUANLLINAE WHEPT rasnap—pajgoH Ba reaunin “o-
£nn 6ynagn). ATomnap emupunraHga a-ékum (5 3appadanap otu*
a6 ynuagu (Teruwnun paeBuwfpa, a- eMupunuw éku (3 emupununwl
cogup 6ynagwu); oTunmMb YuedaH 3appavanap COHW eMUPUNYBUU

* Pafnoakrue anemevTnapgaH uiuagurad Hyprap: ydTa rpynnara: a-Hypnap,-
Hypnap Ba Yy -Hypfnap rpynnanapura 6ynMHULILILW 3cnaTué yTamus. a -uypnap re-
NVUIAHVHT MKKUTagaH mycbaT 3apsagra ara 6ynraH voHnapu oummugaH moéopat, P- Hyp-
Nap aneKTpoHnap o™Mmu, Y- Hypnap aca “ey uaHfjain 3apagra ara 6ynmali, ammo,
XYAAW PeHTreH Hypnapu kKabu épypavk Te3nuru 6unaH Tap”anyBuM  31eKTPOMarHuT
TYN"MHNApUAUP.
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aromnap coHura TYTpH Kenafgw. bab3aH, a-emupunuw Ba“*tuga
(opatpa, “amma Bar p-emupunuw Ba*tTupga) Hypnap “am u4u-
Kagn. ByHWHr cababu wWykun, aHrK ~ocun 6ynraH aneMeHTAapHUHT
A4pofiapyu KysranraH “onargan Hopman “onatra ytagu.

PagnoakTus MOALanapHWUHI Yy30K; Ba’T paBomMupa 3Heprus
yn™apmb Typuwwu, OGUPUHYM Lapawlfa, ISHEPruUsHWHI caufiaHuL
NOHYHUTa 3upfek 6ynub kypuHagu. X~ m”atpa aca, "“ed "aHpan
3MaanAaT Wyi\, YyHKn Tap”anaguranm 3HeprusiHAHr MaH6au aToMm-
NapHUHT WYKW 3NEPTUACUAMDP, aTOMMAPHUHI Oy WUYKU 3HEepruscu
ynap dHru atomnal])ra ainaHuwm 6unaH Kamaikinb 6opagwu.

PagnoakTuB 3fieMeHTNap aTOMAapUHUHI emMupununwmnga byna-
OWUTaH 3Heprus ysrapuwu ofgaTaarm XuWMWsBWIA peakuusnapga
bynaguraH aHeprus ysrapuwiura uaparaHja aHya katTagup. Ma-
canaH, 1r paguii 6atamom emwupunraHga 3,7 106 kkan aHeprus,
AbHW 11 KymMup €HraHga uymuaguraH sHepruagaH TaxmuHaH 500
MWHI MapTa OpPTWMK 3Heprus yYnkuwuy ~mcobnab tonunraH. Pagwno-
aKTMB eMupunuMwWw amanpa TemHepaTypara 6ornuy 6ynmangn Ba
3HI MacT TemnepaTypanapga ~amM, 3Hr lOLOPW Temnepatypanapga
NaM  6up XmMn Te3nuk 6unaH 6opagw.

PagnoakTuB 3NeMeHTNapHUHT eMUPUINLW Te3NNKNapu Wuo-
ATAa XUIMa-Xungup. by Te3NuK pafMOaKTUBIUK KOHC-
TaHT acu feb atanagumraH KaTTaauMk 6unaH xapakTepfiaHagw,
pagnoakTUBANK KOHCTaHTacum 1 cek nmympja pafuoakTUB 3/1€MEHT-
HUHT YMYMUIi atomMnapy COHMAaH “aHpai PucMu emupuaniumHu
KypcaTagu. 3SNeMeHTHWHT pajuoakTUB/IMK KOHCTaHTacu LaHu4a-
NWK KaTTa 6ynca, 6y aneMeHT WYyHYanuK Te3 eMupunagu.

PagnoakTuB eMupuaunw Te3iUTM eMUPUANWIHUHT  6owmnaaH-
oxupuraya ysrapmacgaH ~“onmaigun. PagunoakTue' eMUpUAMLW MNpPO-
LECCUHN ypraHuw HaTuXacuia paguoakTuB 3N1eMeHTHUHT eMupwu-
NnyBYM aToMnapu coHu \ap KMaiicm nanTgha mae>kyg 6ynraH aTom-
fnlap coHura nponopuuoHan O6ynuwn aHu™naHau. bowuaya cys
6unaH aliTraHfga, 60p aToMaapHWHr XamMma Ba"T “aM MabiyMm
uMcMurnHa emupunagu. byHpaH, 6upop Ba’™T mymga pajuoakTuBs
3NEMEHTHUHT ApMW eMupunraH 6ynca, fHa WyH4Ya Ba’™T wuuuga
[JONiraH pafMoakTWB 3NEMEHTHUHT SAPMU, ABHU WKKW ~ncca Kam
Pucmn emupunagm, sHa wyHya Ba"T MumMaa aca yHAaH ONguHrura
KaparaHfa sHa MKKW “ucca Kam uucMy emmpunagu Ba “okKaso fge-
raH Xynoca Kenué urwagu.

MacanaH, pagoH MUMGOPUHWHT Y3rapulWHKW Ky3aTull HaTu-
xacupa 3,85 KyHAaH KeluH factnabkum MULAOPUHUHE apmu “onn*
Wwu, AHa 3,85 KyHAaH KewuH ! “ncMu>yHpaH KeiuH '/B “ncmu Ba
AOKa30 UOMMWKN aHW™NaHau.

PaflOHHUHT eMmupunuw Te3nurum rpauk Tapsga 46- paempa
KypcaTunraH. 6y epfa ropvMsoHTan ykka Ba™T, BepTUKan yBjaa 3aca
PagOHHWHT MUKAOPU LYyWAUAraH.



[aBpuit  LOHYHHUHT PUBO>XKNAHMLIN 191

PagnoakTuB 3/IeMEHT facTnabku MUMLOPUHUHT APMU eMupu-
nMwnra KetaguraH BauT ApuUM eMupuanmw pgaspu aeb
atanagu. by faBp 3NeMEHTHUHI “aH4ya BaUT MaBXypj 6yna onu-
WMHW XapakTepnaian. by BaT "ap Xun pagMoakTWB 3fieMeHTNap
YUYH XyAa "aMm XWAMa-Xun — CEeKYHAHWHI ynywnapugaH TopTuo,
TO Munauapg nwnnap-
raya 6ynagu. MacanaH,
paguiHWHT  ApUM  eMu-
punuw haBpu 1620
Wunra TeHr, AbHU 1620
Ann  unumpga paguiiHUHT
Nap  “aHpain muugopwu
AaM WMKKM 6Hapobap Ka-
masan.

51. Arom faaponapu-

HUHT Ty3unuwun. Tabuat-

fa ydypahguraH paguo-

aKTUBMINK xoccacura ara

bynraH anemeHTnap

(Kyha 03¥ WUCTUCHO UuW-

NNHraHga) orup  ane- BayT, HyHnap

MeHTnap 6ynn6, MeH-

[leNeeB >KajBanupga 3Hr 46- paeM. PafOHHMHT eMUPUANLL  TEe3NINrn.
oxupra !“yiimnraH. EH-

rMn anemeHTnapfa, ofatja, pajuoakTMBAMK Xoccacu 6ynmaingw.
BYHWHT cababuHM TywyHWW Y4yH, “nc™avya 6ynca-ga atom Agpo-
NAapUHUHT TY3UAUWWHA Kypub uyuuannuk.

/ATOM A4pONapUHUHI Mypakkab 3KaHAMrM OUpUHUM MapTa
pagnoakTuBnmMkK “ofgucacupa naih’angu. bapua paguoakTms ai-
NaHuWwAnap 3Hr owp aTtoMAapHUHT fgponapu Mypakkab Ty3un-
raHAUTMHW, YNAPHWUHT TeNUil agponapu Ba 3NeKTpOHIap un’apuw
6unaH y3-ysugaH eMUpUNMWNHN KypcaTan."Pagnoaktns bynmaraH
3NleMeHTNapHWUHT agponapu “am Mypakkab Tysunuwra ara aeb
TaXMUH Unauw Tabunii 6up ~on 3gn. by TaxMWHHU TeKWUpn6 Ky-
PULLIHWUHT 3HT AXWMW YCYNW AAPOHM CYHbUI paBullja eMUpuLllgaH
Ba OyHAaH “ocun 6ynaguraH fHrY 3appavanapHu TeKWWUpULWAaH
néopat agM. AMMO pagmoakTuMB ByfnmaraH 3fieMeHTNapHUHT S4pO-
napu Hu oaTpa Gapuapopaup; ogatha KAynnaHunaguraH ~ap “aH-
fJail BocuTanap ynapra Tabcup 3TMmMangm

Nap uaHgan ypuHuWwnapAaH 6uMpop HaTMxa uYnmMaiguraHpex
6ynnb kypuHan. AMMO Kyn yTmal, Pe3eppopAHWHI yTKup auyn
6unaH aWTunraH rosnapu Tydgainm, 6y co”aga >;aMm KaTTta MyBa-
thaeguatnapra apuwungun. ~Pesepdops AAPONAPHN EMUPULL YUYH,
Te3 yunb 6opaéTram a- 3appavanapHUHr éku, “o3uppa akTuauwm-
Ya, TeNMOHNAPHUUT TOAT KYyYIUM KUHETUK IHepruscupaat
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dhonpgananan/ 1919 innpga PesephopAHWMHT a30T 6uMNaH UWAMHTIaH
TaXpnbanapuHUHT HaTuwxanapu 6aéH aTtunraH acapu 6ocunmb
ynyan. Pesepoppn a3oT aTomnapuHu paguit C gaH oTunamnb yn’a-
éTraH renuoHnap 6unaH 6omM6GapAUMOH “Mnnb6, asoT ALPOCUHU
eMupullra Ba yHAaH BOAOPOA A4POCUHM uu’apub tobopuwira my-
Batha” Oynan. *AToM A4ponapy uuupa IHr OA4AWIACKM GynraH Oy
agponapHu Pesepdops npoToHnap pAeb ataguy WyHpain uwn-
nn6, ywa BaTnapfa ésuwnapuya aTOMHU CYHbUI paBuULIfa ax-
paTUW macanacu amanra owwpungu; aHH”po”® Punnu6 aintradpa,
AQAPONAPHUHI TapKHOWUra npoTOHNAp Kupuwy Tyrpucmuga pacTt-
nabkn MabnymoTnap ONUHAH. i

PeseptopgHMHI Ba 6Goun™a TaguH NOTYMNAPHUHT KEWUHPO” uu*
NWHTaH Taxpubanapmpa aHuynaummwnya, 6apya €HrUA 31EMeHT-
NapHWUHr ("aTTo NOAHWHI "“am) fagponapujaH NPOTOHNAPHU YK’ a-
pn6 w6opuw MymMKuH. MpoToHnap 6unaH 6up uatopga AHMN fA4-
ponap “ocun 6ynuMwm “am aHu™naHgu. MacanaH, u-3appavyaHuHr
as3oT agpocura Ty~ Halw Kenuw MNPOLECCUMHU ypraHuw HaTuxKacu-
fa, Ty"HawunwppaH KelinH WKKUTa SIHFWM 3appavya—npoTOH Ba Mac-
ca'cu 17 ra TeHr 6ynraH aapo (kucnopog msotonu) “~ocun 6ynuwn
aHn*naHan.

By npoueccuu cxema Tap3upa uylhimpgarm Tenrnama 6unaH udgo*
Janawl MYMKUH*.

MNu + Hed= J1 1+ QT
AAPONapHMHI aHa LWYyHAan y3rapuwuHuM 6ow”a 3nemeHTnapaa
NaM  KysaTuwra wmyBagga” 6ynuHau.

Pe3ephOpAHMHT UAMWIA WIWNapX Ba PaguMOaKTWB 3NeMEHTNap-
HUHT emupuanwmngad ~ocun 6ynaguraH ma’cynoTnapuu ypraHuu
aToM saaponapun TapKI/I6I/IFa rennoHnap, AbHU renunii aaponapn,
NPOTOHNAP Ba, HU"NOAT, 3NEKTPOHNap Kupagu fe6 TaxXMWH ~Mamw->
ra onnb kengu. AMMO renuii agpocuHM y3 HaBb6aTupga, TypTTa
npoToHAaH mnbopat Aaeb TacaBByp “MAWUW MYMKWH GYynraHnurupjad,
aTOM/JIapPHUHT A4poNnapu NpoOTOHAp Ba 3/eKTpoHAapjaH Ty3us-
raH, peb xynoca uun™apuwra Typpu Kengu.

flagponap, factaBBan pajvMoakTWB MoafanapfaH oTunmb yuuaguraH a- 3ap-
pavanap 6unaH 6omM6apAMMOH LMAMLI opi®a.nu CMUPHATraH 3gn. by mogaanapuuur
Taguu~otunnap mxtuépuga OynraH MLylpaapy HUXOATAA Kamaurn Ba a-3appa-
YanapHUHI Xyja >am 03umnuru agpora 6opmb Ternwm Hasapga TyTunca, 6yH-
fain 6ombapAnMOH UMAUWHUUT  doipgann uw Koapduumentn foht pgapaxaga
KWYMK 3KAHAUTMHU TYWYHUL UMAMH 3mac. S14po peakuuanapuHu ypraHuw co’a-
CUAArn MWNapHW PUBOXNAHTUPWLL 3apsijfiaHraH 3appadanapHuHr Kyyau ouumu-
UM >NOCWT  LUAMWITa MMKOH — GepyBUM  Maxcyc ycTaHoBKanap spaTulliHW Tanab

aTaM.
By ma”caj y4yyH Xu3maT uunaguraH gactnabku yctaHoBkanap XX acpHWHr
5'TTH3MHUM unnapupa 6apno atungu. by yctaHoBKanapja a-sappavanap ypHura

* 1Mabyn ~HNHWraH 6enrunapra 6WHOaH, 3NEMEHT CUMMBOJIMHUHIE Kopuru
YHI TOMOHWfAA TypraH COH SAPO MaccacWHW, MacTKW 4an TOMOHWAa TypraH COH
sea TapTub HOMEPUHU, ABHM AAPO 3apAAVHU KypcaTagwm,
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NPOTOHNAPHUHT TOHT Ky4nu oMMmugaH (oiganaHungm, NpPoTOHNAPHUHT GyHpaal
OHVMMM nuM ~aBon paspaj Halhinga, 6up Heya MWANMOH BOMbT KyunaHWW Tabcup
STTUPULW ynn 6unaH ofaTtAarn BOAOPOALAH XOCWUA UUAUHAW. HaWHWUHT 6up yum
ra 6omb6apAMMOH LMNHHULWIKX Kepak b6ynraH mojga >xohnawTtupunan. ByHpalh
LwaponMTha MpoOTOHNap FOAT KaTTa Te3nMKKa ara 6ynaum Ba KynruHa anemeHTnap-
HVHF Agponapura TabCup 3Tu6, ynapHuM emupuwira T1;06un 6ynné umnugw.

By yn 6unaH 60M6apAMMOH KWAWHTAH AacTtnabku 3nemeHT NAUTUIA 3au.
NNTUii AAPOCHHUHT NapyanaHulin HaTuXXacupa, Tes ydyyBuuM MPOTOH 3Hepruscura
LaparaHga aHua Kyn 3Heprus axpanumb 4HuagH Ba Wy 6GHNaH 6upra, NUTuUi
AAPOCK y3ura MpPoTOHUM ~ywmnb onmb, renMilLr UKKU sgpocura annaHagm:
< ' 3m 7+ ,H ,=/11e4+ 2He*

Kynunank 6owua nonnapga Yam s4po.NapuHHr  reinin  saaponapu  axpanub
UMKUWKN Gunad GynaguraH emMUpUHLLN Ky3aTuUaau.

ATOM fA4poflapuHM  Xypda Te3 ydyyBuM nNpoTOHNap 6unaH 6GombapAMMOH
KUHIWHUHT By SIHTM MeTOAM aToM AAPOCU  TYSUAWULLWHW YpraHuwl Yyuyil KeHr
lIMKoHMATNap oumb 6Gepan. By MeTOAHWMHI poAT KaTTa ad3annuru wyHaah unéo-
paTku, 6yHAa MNpoTOHMAap Tesnurnuy maopa 3TWL, yNapHU WHrMdkKa gacta unaué
ANrUW Ba ucTanraH TOMOHra MyHanTUpWL MYMKUH.

JnekTpocTaTUK ycTaHOBKanapgaH oiganaHuw, paguoakTuB mambanappaH
oiganaHuwra Hucbatam onraHga, oara TawnaHraH kartta 6up Yagam 6yngwm,
aMmmo y, 6up K,alop UuiMHYMAMKNap Ba Houynamnuknap 6wnad 6ornuy agu. Ly
caba6gaH, >;03HprM BauUTAa Te3 y4yyBuM 3appadanap 0MMH .oCWN LMHLL YUYH.
ofjatAa, UMKNOTPOH nap fAeb atanaguraH ycTaHoBKanapfjaH — 3appava-
napuu ysrapyBuaH 3fIeKTp MalfoHu épgamMmu 6unaH Kyn MapTa Te3fnaTiwlwa
acocnaHraH ycTaHoBKanappgaH oiiganalutnagu.

LIMKNOTPOHNap HMX0ATAA KaTTa unwooTnapauMp. MacanaH, LHKNOTPOHMap-
HUHF GHpPMAArn MarHUTHWHT ormpnurn 4000 ToHmara TeHr. LWyHpain 6ynca “am,
LUKNOTPOHAP 3M1eKTPOCTATUK YCTaHOBKanapjaH aHya KUYHKAWP.

ATOM (UM3MKACUHHHT sIHAja TapaBAuii 3TULIM 3appadvanapHn  Te3naTtyBuw,
LMKNOTPOHAAH faM 6auyBBaT ycTaHOBKanap 6apno atuwuu Tanab kungum (Uuk-
NOTPOHHUHT 3ca YyBBaTn eTmali ~ongu), CCCP Ba 6ab3u 6Gowua gaBnatnapjga
«yTaTesnaTrnuiap»HUHI AHMM 6up UaHya Tunnapu 6apno aTungu. bynap Xywm-
nacura CoBeT WTTudouHaa mnwnab TypraH CUHXPO(GaszoTpPOH Kupaam,
CUHXpo(a3oTpoH 3appadanapra 10 munnuapg 3neKTpoH BoabT (10 3B) 3Hep-
rma 6epa onagu.

ATOM A4pocM NpOTOH Ba 3/IEKTPOHNapAaH Ty3wWnraH, Aerad
TabAUMOT rapum 6up Patop Myxum 3ugamatnapra ara 6ynca xam,
10 innpgaH opnupo”™ AYKM cypaun. AMMO, WYyHAaH KeilunH, 6y ra-
caBBypnapHu Tyb6gaH y3rapTupu6 tobopraH sHru kKawdguétnap
uHAnHAWM. 1930 Wunga bot Ba bekkep 6epunnnit  atomnapu a-
3appavanap 6unaH 60mM6apAMMOH KWAMHraHga 6y aTomnap-
HUHT XXUCMAapAaH yTUW KOBUAMATM roAaT 3yp 6yaraH SHrM Hyp-
nap TapuaTHWWHW Hankagunap: Kanuuauru 3 cm 6ynraH uypro-
WWH LUaBaTW LWy HYPAApHUHT SAPMUHUTUHA TG LoNa onagu.
ByHaah HypnapHuHr naiifo 6ynuwmHu VipeH Kioopu Ba YHUHT 3pu
®pegepuk XonnocKiopu* gam KysaTran agunap; ynap, 6yHaaH

—bPpepgepuk Xonmo-Kiopu (1900 1958) aHr- WMpuK dpaHLys
(pHamrH Honb JlaHXeBenHHUr worHpan Ba Mapua Kropun-CKNOAOBCKAAHUHT X<
aumun. Mapusa  Kiopu-CknofoBcKassHUHT  nabopatopuacmuga >Konuo-Kiopu yu
pad.Y™acn WpeH <wopu (Mapua Kiopu-CKNoJOBCKassHUHT Lun3n) 6HNaH 6Hpra-
NUKAa, CYHbUI pagnoakTUBAMKUH Kawdg atam (50- Haparpadra uapaw). by Ka.w-
uneT yuyH yHra Ba MVpeH Kiopura Hobenb mykodoTtn 6Gepunau.

13 H, . [nuHka
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TaHwapu, bot “ampaa bekkep Kawg 3TraH Hypnap Bogopoau 6op
mopganapgaH (cye, napapuH Ba 6OHWa mMogganappaH) yTaéT-
raHga 6y moppanapfaH Hu” oATAa Te3 ~apakaT "“MAyBYM MPOTOH-
NapHU axpaTtmb uymkapuwuHu "am wuain™algHnap.

By HypnapHuHr Tabuatn 1932 iinnparvHa awwnavgn. by Hyp-
nap 6epunnuii agponapupaH post KaTTa Te3NuK 6unaH otuaub
yn™aguraH Ba Maccacu MNpoOTOH Maccacura uUapuind TeHr 6ynrad
3NIeKTpOHeWTpan fAHrM 3appadanapganm ubopat ouyum 6ynnb uuu-
an. by 3appayanap HelWTpoH nap pAgeb atangum. HeldTpoH «n»
Napthn 6unaH 6enrunaHagw.

Bepunnuii aTomMnapuvHWHT HelATpoHNap Tapuatnuwra onu6é 6GopaguraH npo-
uecc WwyHfaH mbopaTku, bepunnunii (n3oton 9) Agpocu a-zappavanapHu Tagu
Ba Wy 6unaH 6up BauTaa, A4poAaH 6UTTa HEWTPOH yumb unagun, GYHUUr HaTW-
Xacupa 6epunnunii agpocu yrniepog sgpocura annaHagu.

/Bet+ He‘=on4-.CIr

LyHaaH KedumHrn Tekwupuwnap 6o0p, nutuii, QTop, antomu-
HW Ba 6oLwLa 3/MeMEHTNApHUHI aToMiapu a- 3appavanap 6unad
60Mb6apAMMOH UMAMHraHLa “aM HeWTpoHnap y>cun 6yAuWnHK
KypcaTau.

HeliTpoHnap yTuw TMOBUAMATUHMHE POAT KatTanurm 6y 3appa-
yanapuuHr 3apagnanMaraH 3appavanap 3KaHAUrugaH Kenmé um-
Nagu. LUYHWHr y4yyH, ynap atomnap uuujaH yTaéTraHpa, Ly
atomnap agponapura 6esocuta Ty~ Hawmaca ynap 6unaH ysapo
TabCupnawmangnm Ba y3 "apakaTUHU TyxTarmawnpgu.

He/TpoHnap Kawdg aTunuwm 6unaH uapuind 6up Ba”Taa, mac-
cacu 3/eKTPOH Maccacura TeHr 6ynraH, aMmMo Mycb6aT 3neKTp
6unaH 3apsgnaHraH 3appayanap —no3uWTpoHANap ”"am TO-
nun au.

Mo3nTpoHNapPHUHT  MaBXyjd 3KaHnurn, pactassan, 191! liungaéH kawd
3TUAraH Ba KOCMWK Hypnap fe6 atanraH HypnapHu ypraHuwgja naéuanran sgu.
By Hypnap ep aTmoctepacura onam @asocmfaH Kenub Tywaau Ba LWLUoATAA
3yp 3HeprHsara ara 6ynagu, LWYHWUHT Y4YyH, YAapHUHT YyTUW  LOGUAUATKA posT
3ypaup. KocMuK HypnapHWHr Tabuatu ~osvMpraya aHuK; mab/iym amac. AdTujaH,
6y Hypnap pajvoakTWUH MOAAanapuumnr y- Hypnapura yxiwail 3/eKTpoMarHut
TYNUUHNAPHANP, ynapja )Yam Xyfja Te3 ydyynuu sappadvanap 6ynagu.

1920 nunpga akagemuk [, B. Cko6onbumm BunbcoH kamepacu 6unaH umwna-
éTraHfa, 6y Kamepara TawuapuaaH X4 UaHfak Hyp KupuTunmaraH 6Gynca >'am,
6y epfa 3apsajnaHraH uLaHjalgHp 3appadanap LongupraH usnapHu nan’agn. by
3appavanapHuHr nango 6ynHwwura cabab kKamepara énrm3 KOCMUK Hypnap Tab-
CUp 3TUWINIMHA, feb m3o~naw MyMKUH 3an. 1932 hnnpa amepuka ¢usnrn AHgep-
CeH )$am XyAAuM aHa WyHAal ~ogucaHu KysaTau. AH[epceH 3appayvanapHuUHT
MarHuT MaigoHuja OruwuvHW TeKwmnpub. 6y 3appavanapHUHr KartaruHa ”mcmu
aneKTponnapjaH ubéopart, aMMo ynap opacumpa mycbaT 3apsjfiaHraH Ba maccacu
3MIeKTPOH Maccacura TeHr 6ynraH 3appavanap ”~am 60p, fgeraH Xxynocara Kengu,
NHa wy KawduétnapaaH KelinHO™, MO3UTPOHNAP KyNruHa ofhp MeTannapra y-
Hypnap TabCcup 3TTUPHAraHga ~ocun 6ynuwin Ba 6ab3n €Hrua Metannap a-sap-
payanap Tabcupuja LyHAan Hypnap tapatuwiy >‘am aHuunaHgn. MosnTpoH e+
cumnonn 6HNam benrunaHagwu,
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MO3HTPOMHUHT My~ nNM 6Up XyCYyCUATU LWYHAAKW, Y HUKOATAA “wucua uma’t
MaBXypa 6ynagu, nosuT,pon ypta “mnco6 6unaH 10-7 ceKyHAruMHa Typa onagwu.
Mo3nTpoH Moaaunii (matepuan) my~utga y3o” Ba™T Typa onmaigu, YyHkum 6upop
atom “oburmpa anekTpoHra Ty Hawwub, Wy 3anekTpoH 6unaH pap”~on 6upukagu
Ba Y- HYPNapHUHT WKKU (OTOHUHM rocun “unafu:

e+ -f e~—2hy

MO3NTPOH-31EKTPOH XYPTUHUHT (POTOHra aNaHull MPOLECCUHUN «aHHUTUNSA-
uns» feb akTMauwKM  TYrpu amac («aHHUruaauusa» ¢ 3u natuHya nihil — >ey
HMMa cysmfaH kenn6 uusgaH). By TepMWH MO3UTPOH 31eKTPOH 6GunaH TyuHaw-
raHga martepua iyuonagm, feraH dukpra onnb KenuwH MymkuH. /\a“n”atpa aca,
an6atta 06y epja MmaTepus iy~onmaingm, UyHKM NO3UTPOH  6Gunanm 3NeKTPoH
ypHUra Mmabnym coHgaru doToHnap >"ocun 6ynu6, ynapHWHr maccacu «iyuonuné
KeTraH» MNO3UTPOH Ba 3NeKTPOHNap Maccacura TeHr 6ynagu. WyHpan umnu6,
AHHUTUNALNA MaTEepPUAHWUHT 6up (popmagaH WMKKMHYM popmaTa YTULIMAAH-NO3NT-
pPOH 6uMNanm 3NeKTPOHHUHT (POTOHra anaHuwWwuMgaHrnHa nboparamp.

ByHra Teckapu npouecc, AbHW MO3UTPOH—INEKTPOH XYPTUHUHT «TYTUAULL»
npoueccun “am Mabnaym, 6y npouecc BunbCOH Kamepacupa yHra xypga "artum’ y-
Hypnap KupuTunraH Ba”Tfa Kysatunagw.

HeATpOHNapPHUHI MaBXy[ 3KaHAUruM aHunaHuwm o6unamo”,
ALPOMUHI TY3MAMWKM Tyrpucumga MmyTtna™o sHru ¢Gukp MaigoHra
TawnaHan, 6y dukp, gactnab, coset ¢umsurnm A. [. WNBaHeHKO
TomMoHupaaH 1932 iunpga 6aéH aTunraH Ba acocnab 6epunraH 3gw.
By ¢ukpra 6umoaH, sagpo cauaT NPOTOH Ba HeliTpoHnapjaH Ty-
3unraH 6ynu6, sapo Tapkubupa, 3NeKTpoHNMap MyTna™o 6ynmaii-
ou. fppojaru npoTOHNap COHW 6uMnaH HEeWTPOHNAp COHU ypTacu-
fa Xypa coppa MyHocabat 6opnauru aHuunaHgu. Agpo maccacu
npoToHMap Maccacu 6unaH HeNRTpPOHNAap MacCaCUHUHT WWUTUHAW-
cura TeHr. $14po mMaccacuHW aTtoM OFUPAWKHUHI ojaTgarn 6up-
nuknapn 6unaH (taupmbaH) wndopgananguraH O6YTYH COH aTOM-
HUHT (S4POHMHT) Macca COHW pe6 artanagu. [poToH Ba
HeATpOH Owupra >Xypa f"MH OynraH maccara 3ara, WYHWHI Y4YyH
mMacca COHW sifpoAaru NpoOTOH Ba HEATPOHMAPHWUHI YMYMUIA COHWU-
HM KypcaTtagu. AMMO MNPOTOHMApP COHW SIAPOHUHI Mycb6aT 3apsaa-
napu COHUTa, bHU 3IEMEHTHUHT TapTU6 HOMepWUra TEHT 3KaHAUTU
aHWb; Mab/lyM; AeMakK, HeATpOHNMap COHM Macca COHM 6unaH 3ne-
MEHTHWHI TapTub Homepu opacuparu ampmara 6GapaBapaup.

ATOMHUHI Macca COHMHU A 6unaH, A4pO 3apsfvHU Z 6unaH Ba
HENTPOHMAp COHMHM N 6unaH 6enrvnab K,yingarn TeHTAUMKHU  ~ocun
Aunam us.

A=2Z+ N.

MPOTOHNAP COHU Z Ta, HEeWTPOHNap COHM 3ca A — 2 ra TeHr.
AAPOHM "oCUN UWNYBYM 3appadvanap opacumpa MKKUM XWa Kyu:
6up TOMOHAaH, Myc6aT 3apsfgfiaHraH npoToHnap opacupa Gyna-
AWraH opatgarn uTapuauw Kyunapu (KynoH Kyunapw), UKKUHYM
TOMOHJAH, “aMMa 3appavyanap opacuga BYXyara Kenué, xypga
KUYMK opanu”napfaruHa TabCcup 3aTaguraH Basgpo Kyunapwm
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[eb aTanaguraH ysura Xoc TOPTUAWUIL Kyynapu Tabcup 3Taju,
,AAPO Kyynapuwwr MaBXYAAWrNn HeWTpoHnap TynJaMWHWUHI BO*
popopnna Tap”fann6 KeTuw Taxpubanapupa TacguunaHagu, 6y
Taxpubanap agponapga OyJiraHHAeK KWYMK opanu”™napfja npo*
TOHNAPHWHT MpoToMnapra, HeNTPOHNApPHUHI HelATpoHNapra Ba
NPOTOHNAPHUHT HeWTpPOHMapra Ky4/aH fapaxaja TOpTUAMWMW BY-
XyAra KenuwuHu kKypcaTtagu. AApo Kydnapu 6up xun 3apsgnap
6opnurupgaH Kenué uyuMkaguraH MTapuauwl KydnapupaH aHya op-
Tvy, 6ynagn Ba NPOTOH AaMfa neiATpoHnapjaH ubopaT agponap*
HUHr Gapuapop OynuwuHW f[am,” ynapHUHr MaBxyp 6yna onu-
WWHX fam TabMUHAARLW.»

AMMO aap Kawugaii HucbaTha ONMHraH MNpPoOTOHNap 6unaH Hem-
TpoHnap pam 6apuapop 6ynaeBcpmangun. AHYa eHrun anemeHTnap
aTOMMIapUHUHT AAaponapu ynapjaru HeiTpoHnap conuv NpPOTOHNap
coHuWra TaxmuHaH OGapasap O6ynlaHgarvHa 6Gapuapopgup. Agpo
MacCaCMHUHI ownb 6opuwmn 6unaH Wy AAPOHUHT Gapuapopanuru
YUYH 3apyp OynaguraH HeWTPOHMAPHWUHT HUCOMIA COHM Aam opTuG
6opagn Ba faBpUil CUCTEMAUMHI OXWUPrU KaTopnapuparum 3nemMeHT*
napja HeATPOHNAPHWHI COHM MNPOTOHNApP COHUAAH aH4ya OpTUK,
6ynagun. MacanaH, BUCMYT 3fieMeHTUAA (YHWHI aTOM OrUpAWTY
209 ra TeHr) 83 Ta npoToHra 126 Ta HeWTPOH Tyrpu Kenagu, yHaau
OruppoL, 3NeMeHTNapHUHT Afponapn 3ca ymymaH Gekapopgup.

X,031Mpru BakTAa SAPOHUHT MPOTOH Ba HEWTPOHAaH Ty3uaraH?
NNK Ha3apuAaCcH YMyM TOMOHMAan 3bTUPOG 3TUAraH Hasapuagup,
wy 6unaH 6upra, NpoToH 6unaH HeATpoH po3upga 6up-6upura
MyTna®o 6ornmk 6ynmaraH 3anemeHTap (bHWM y3ufjaH fjam
MaHpa 3appavanapfaH ubopat 6ynmaraH) 3appadanapgaH pAeo,
8kn 6owpava aniTraHga, 6y sappayYaHuWHr MKKWTa fonaTtu 6op, wWy-
HHHT YYyH, ynap MabayMm wapouTtna 6up-6upura ainaHa onagu
Ba Wy 6unaH 6up BakTAa MNO3UTPOH EKU 3NEKTPOHHU «BYXYyfAra
Kentupagu» peb6 kapanagw:

MPOTOH  HEATPOH ~+ MO3UTPOH
HeWTPOH  NpoToH -f 3neKTpoH

UyHOHYM, 3NEKTPOHHUHT Oy Kabu «BYXYAra Kenuwm» paguo*
aKTuB p-eMmupunuiga cogup 6ynaau. PagnoakTusB 3nemeHTnap-
HUHF 3M1eKTpOHNap axpaTtub6 udrwapuw cababuHu pgyihungarnyal
n3ognaw MyMKWUH: AP0 TapKubura KUpYyBYM HeWTpoHNapaaH 6u™
pv nNpoToHra alnaHaguw; OyHfga naifgo 6GynaguraH 31eKTPOH Tall-
fapura oTunué uympgagm Ba AAPO 3apaaum 6uTTa optagu. MpoToH
ba HeWTpoHAa 6up-6bupura amnaHuw [O6MANATM BynraHaMrugat
ynapra KymnuHYa, «HYK/JOHnap» feraH ymymuii Hom 6Gepunagu
(«HYKNOH» cy3u naTMHYa nucleus — 94p0 Cy3uAaH ONMHTaH).

52. ATOM AfponapMuMHr 60rnaHuW 3Hepruscu. Macca gegek-
Ta. bus gopuga NpoToHNap Ba HeMTPOHMAp COHW Tyrpucupa ra*
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HUpraHumusga, aTtom SALPOCUHWMHI Maccacu LWy SAAPOHH  XOCun
AMAYBYM MPOTOH Ba HENTPOHNAPHMHI Maccanapu MnurmHgucura
TEHI 3KAHNHTUHH aiTraH 3guk. byHaa 613, a4po0 mMaccacu rpaMmma
Ba™T O6YTYH COH 6unaH ugoganaHagu, NpoToH Ba HeWTpPoH macca'
napu aca 6upra TeHr 6ynagu, geraH apasra acocfaHraH 34uK.
Xanyatga aca 6y ¢a”aT TaXMUMaAHTUHA TyApUAUP; akpum K30-
TOMIAPHUHI Maccanapu Kynunauk gonnapfa 6yTyH coHnapra TeHr
amac, 6yHAaH Tallkapu, NPOTOH maccacu 6unaH HeMTpPOH Maccacu
Nam 6upra TeHr amac. Arap NpoTOH Ba HEATPOH MaccanapuHWHL
ann'y, mukgopnapH 3bTubopra onnHMG, Xap Xun fgponap macca-
napu Humara TeHr akaHauru “ucobnab tonunca, 6y mu”gopnap
6unan aKCNepuMeHT acocufa TONWAraH MUKAopnap yprtacupa 6up
ly|aap dhapy 6opnuru Kysra TawnaHagm.

MacanaH, reMAHWHT WKKWTa MPOTOH Ba WKKUTA HEATPOHAAH
noopaT f4pocyM MaccacuHu “mncobnab Ttonanuk. X,03Mpru 3amoH-
[Ja TOMWUATaH aHHL MabnymoTnapra kKypa, HeliTpoH maccacu 1,0089
yrnepog 6upnurura, npotoH Maccacu sca, 1,0076 yrnepopn 6up-
AMTUTa TeHr. Fenuii SAPOCMHM "~OCMA LUAYBYM MpOTOHNap 6unau
HeNTpPOHNAp MaccanapunuHr HUTHWAMNCH

2-1,0076 H 2- 1,0089 = 4,033

ra TeHr, .y>nbyku, .\auumyarga sca reauin SAPOCUHWHE  maccac»
4,003 ra 6apaunap, AbHU Kn'opuga G6epunraH mMHkgopgaH 0,03 yrne-
po4 6upnnru uafap Kamaup.

Mowua saponapHUHIr Maccanapu xuco6nab TonunraHga fgam
XyLAW toKopupary kabu HaTuxanap onuHagu. Lemak, agpo mae-
cacuM Wy A4ApOHM TaWwkKwna aTraH 6apya 3appayanap, SbHM 6up-
6HpuaaH axpatnaraH ae6 uapanyBym 6apya NPOTOH Ba HEWTPOH-
nap MmaccacHgaH “aMma BaKT kam 6ynagu. by “oguca macca
pe()ektun ped atangwm.

ATOM sAgponapuHUHT \ocun 6ynuiMAa MacCaHUHT WyLOAULLIKN-
ra caba6 HHmMa? by caBonra "o3upru 3amoH Qu3mkKacu uynmparu-
ul xaBo6 Gepafgn. DWHIWITEHH* apaTraH HUCOUIINMK Hasapuacura
OHHoan, macca 6unaH 3Heprus opacuga MyailsH 6up 60rnaHuL
6op, 6y 60rnaHuwW KyWmpgarnm TeHrnama 6unaH udgoganaHagu.

E — Tcr
6y rciii.iaM.ifia | -3Heprua apr “ncobupga: T —r macca, r “Hco-
6Hpa, ( CPYTNNKUMHT cm/cek OunaH wudoganaHraH Te3nnuru
(3 K)10.

* AnbbepT 3NTHWTCcAN (1879—1955) 3aMOMaMMW3HWUHT 3HT JlMpuUk
ONUMU, YHUHT acapnapH anMOHaMWU3HUHT (GU3NK npobnemanapura GynraH acocnl
fapTnnapga pesonouuM ficagu. Y HUCOMUNWMK HasapuacuHW sApaTaum, Gy KasH
PHUHWUNI  HaTuXXanapupak 6Gupk macca 6Gunaum 3Heprus 3KBABANEHTAMMLW KL
Texuawun 6yngu.

www.urpna.uz.
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KOuopugarn TeHrnamafgaH MacCaHWHr fap “aHpai ysrapuwu-
Ta 3HEPrUAHUHT AaM MabayM y3rapuwum MyBoU™ Kenuwmn Kepak,
fjeraH xyfoca uyuuagu. Arap atom sgponapu pgocun 6ynuwiunaa
macca ces3unapnu papaxapga ysrapca, 6y — 6up BakTga roar
Kyn MuUAOpAa 3Heprus axpanub uumuagum, feraH cysaup.

lenunii agpocu gocun 6ynuwmga macca fgetektn 0,03 yrnepog
6upnurura, 1 rpamm-atom reauin pocun 6ynmwmga aca 0,03 r ra
TeHr. [ClLlopnga kentupunram TeHrnamara myBOogHK, 6y 0,03 -(3- 10102
= 2,7- 10k spr ra, AvHM 6,5-10Y kkan aHeprusira TeHr. by 3Hep-
rMs  MHAOOPUHUMHI  “aHYanuMK Katra 3KaHAWTUHU TacaBBYp KWULL
YUYYH, YHUHI TaxMuHaH [Henporac “ysBBaTura TeHr OynraH 3nek-
TPOCTaHUMSAHUHT 6Mp coaT faBoMuaa 6Gepa onaguraH 3Heprus MuLAo-
pura TEHT 3KaHAUTUHU alnTnb yTuw Kudos.

AliHN A4POHWHT MPOTOH Ba 3MEKTPOHMapfAaH gocun éynuwuaa
YMKaLUraH 3Heprus MUKAOPUM SAPOHUHT 60rnaH UW 3He p-
rmacu pfeb atranagnm Ba YHMHr 6apuyapop 6ynnw-6ynmacimruHu
XapakTepnaingu: axpanub uukaguraH 3Heprus muujgopu “aHuya
Kyn 6ynca, f4po WyH4Ya OGap”apop 6ynaagu.

Fenuii AAPOCUHUHT 60rnaHuwW 3aHeprmacu 28 Mae (MAH 3B) ra
TEHT.

Arap AAPOHUHT 60rfaHuLW 3HEpPruscuHKM aumcobnab 4mkm6, TO-
nuaram "MNMaTUHH SAPOHM TallKWA 3TraH 3appadyanapHuHr (npo-
TOH Ba HEMTPOHNMAPHUHI) YMyMWIA coHura Oyncak, sgpoga 6utTa
3appavara Tyrpu KenaguraH aHeprusamy tonamus.

Bapua agponap yctuga uwnuuraH OyHfgain pucobnawnap Ha-
TMxacumpga axoinnb 6up (akT, AbHM fAgpopa 6uTTa 3appavara
TYrpu KenaguraH 6ornaHuw sHeprusacu bapya sgponap y4yyH Tax-
MWUHaH 6up xunga 6ynub, 7—8 M3e ra TeHI 3KaHAUTU MablyM
éynagn. WyHpgah unnub, pgap “alicu 3appayva SAPOHWMHT 6OrnaHuL
3HEPruacCMHU 6up xmngaru mugopra owupagu. [emak, NpPOTOH
faM, HeWTpoH pam agpoga 6up xunga MycTagkam 60rjaHraH,
AbHW A4PO Kyunapu nNpoTOHra HucbataH pgam, HeATpoHra Hucba-
TaH pam 6up xunga HamoéH 6ynagw.

53. Pagunoaktmus “atopnap. PagunoakTuBNWK pogucanapu Mmo-
OUATUHWUHT aHuMUNaHuwmy axoind 6up xynocara, fbHW 6up 3ne-
MeHT emupunuw nynum 6mnaH 6Gonwa 6up 3nemeHTra anaHuiiun
MYMKWH, JeraH xynocara onué kengu. Arap 6y 3/1eMeHT fJam
pagnoakTuMB 3neMeHT 6ynca, y fam eMUpuUnub yumHum 6up ane-
MeHTra alnaHagum Ba 6y [ON eMUpPUAMLWI XycycuaTu 6ynmarad
371eMEeHT gocun 6ynryHya fasom 3Tagu. LUyHpain anemeHTnap Ka-
Topy pagmoakTusB aTop Aeb aTanagun. PaguiHWHT KeTMma-
KeT 6owua a3neMeHTnapra ahnaHuw katopu 6yHra mucon 6yna
onagn. MabAymKu, paguii emmpunraHja pagvoakTuB 3leMeHT—
pagoH pocwun 6ynagw, 6y anemeHT fgam, y3 Habatmpga, emMupunuo,
paguin A Hu pocun “umnagu. Paguii A gam paguoakTUB 31EMeHT
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6ynnb, y pam emupunagun, Hatumxaga, OUPUH-KeTUH O6MpP HeuyTa
AHIW pafMOoaKTUB 3neMeHTnap—paguii b, paguwii C Ba Gouwa
aneMeHTnap gocun 6ynagu. By emupunuwpgaH pocun 6Gynagurad
oXupru mapgcynot paguihi G 6ynmnb, 6y HmposTha 6Gapuapop ane-
MEeHTAUP; paguini G Xumusasui
xoccanapum xugatugaH opjartpa- MBOWANN
rm AyprowuHra yxwangu.
PaguiiHUHT KeTMa-KeT 6ouwa
3neMeHTNapra annaHuw npouec-
cnm  47- paemga cxema Tapsuga 3.3 KyH
6epunraH 6ynmb, yHAa 3MEMEHT-
NapHWHI  aToM  OrMp/auKaapw,
YNapHUHTApUM emMupunnw pasp-  305MH
napw na gap Paiicu emupuanwga
yMKaguraH Hypnap KypcaTtuaraH.
ByHaah KeTma-KeT alnaHuw- 17 MmH
nap, pagwipaH Tawuapu, ypaH-
fja, Topuinga Ba aKTUHWIAAA fam

KysaTunagn, 6y snemeHTnap gam 20 M, Elﬁa-/C)_ o
pagMoaKkTUBANK xoccanapura Vo) 13 M
ara. by alnaHuwnapHun ypra- M 4210 ’
WHIWD PafUiiHUHT Y31 [aMm ypaH* (Ha-Cl

HUHF KeTMa-KeT alinaHuwnapu- YRa-D)  1giimn
pan pocun 6ynaguraH  Magcy- nEon
noTnap 3aHXupuaa opann’ 3ge- A a

HO OKAaHAWTUHM KypcaTau: pa- (Rarg] bHyH

avii ypaHgaH 48-paempa Kyp-

c.Tnn.w cXemMara mMyBomwh 0-
ysoguu A v 210 / 136 kyH

cun bynagw.
o Yd
>»prn BakTaa Tabuuin pa-
AMOAKTHU 3/1eMEHTNIAPHUHT yuTa (Wg)  Bapuapop

uuropu mawvnym, 6y uatopnap- 5 .

IH  pgacTnabku anemeHTnapu 477 PacM. Pamwituuur ainanuuina-
o pwra KypcataguraH cxema.

ypur llom or. 238, Topuit atom.

w VEDwul mkTuHuHAnp  (KMTO06-

IIHIU WXHpPHAAru upuwmyara uapancuH). by yuyTa uatop ypaH,

mpiift HA NKIMHMIWHAT eMUpUANLL K;aTOpX HOMW 6unaH: 6UpUHYK

115 nuH 2000000 iimn 90000 iun  1580iun

48- pac.vi. YpaHHUHT paguiira ainaHuw cxemacu.
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MKKUTACU — KaTOPHUUT 60LWWNaNrHY ab30CK, YYHHUYUCK 3Ca aKTu-
HWIA KaTopuaa TypyBYM 3MeMEHT HOMM 6GunaH aranagu. Ydyana
TAaTOPKUHT ~aM OXupru Ma*CynoTH “~yppownHaup. ByHaaH Tall-
K,apu, KelinHrn nnnnapga sHa Oup pagmoakTUB KaToOp— TYPTUH-
Yn paguoakTUB UaToOp Kaw® 3THAAW, By KaTtop CyHbuUi iyn 6u-
NaH OfNWHaguraH HenTyHWA 3ancmenTupaH 6GownaHWb, BUCMYT
6unaH TamoMmnaHagwm.

YpaH pyjanapuja UYpProvWHHHHT 60pAHrHra acocnaHwb, nnaHeTamuU3HUHT
veya WmngaH 6epM MaBXY[ 3KaHAUIM TyrpHemfpa axonmb 6up xynoca unBeapn-
LWWMH3 MYMKWH. Ypau uaTopHAarv paguvoakTuu 3NeMeHTAapHUHT SpuM emMupwu-
MW gaBpuwwl 6unrad, Mabnym MNPOLEHT ypalwlwmnr LyprowmnHra annaHuwm yyyH
LaHya BauT KepakK OyNuLWHHM ~neo6nab TOHWW UuWiAiMH 3mac. YpaH pyganapupa
ypTta ~Heob6 6unaH 20% uyprowwuH 6ynagu. By eppaH, pygagaH ~yprowuH
NOEHNT BYNULWLN YYYH KeTraH napTum >;ucobnab uuycak, 6y isayt 1500 mMAaH unra
TEHI 3KaHAUTMHW TonamMH3. AMMO ypaH PYAaeHHHHIr y:W ep uoburugaH unrapH
nango 6ynraH amac, femak, 6y COM epHUMHI 3HT KWMYMK CLUMMH KypeaTagw.

54. Cunxuw uUoHyHU. W3oTonnap. PaguoakTue annaHuw-

napfa 3anemMeHTNapHUHI Xoccanapu Wy 3fieMeHTNap axpaTub um-
NapaguraH 3appavanapra kapab uaHpain ysrapulinHu Kypub um-
Nalinuk. By epaa HuU™oATAa OA4AMIA GUP KOHYHMAT — C U 1K U LW
KOHY MU aeb atanafHraH "OHYHUAT Kys3aTunagu: '

a- Hypnap uuuHWKW Bauruja bouwa anemMeHTAaH %ocun
6ynraH anemMeHT y3 XMMUABWIA Xoccanapu >XuyaTwujaH Aaspuii
cucTemMaja ywa 3fneMeHTAaH MKKW rpynna 4yanpo~paru ypuHHK
srannaign, fi- HypnaHnw BakTuaa %ocun 6ynaguraH 3NemMeHT
ca gacTnabku anemeHTAaH 6Gup rpynna yHrpow,a CuUNouigw.

CUMXULW KOHYHM aTtoM eMUpUAMILKX HasapuacupaH 6esBocuTa
Kenné uuk,agn. Sapo 3apagu  a- 3appada WykoTuwn 6unam nk-
Kuta (UKKW GHPNnMK) Kamasigu, AeMak, YHWHI TapTub Homepu “am
MKKNTa Kamasfu, 6YHWHT HaTuXKacupa 31eMeHT AaBpuil cuctema-
[a VKKW KaTak 4anra cumkuiign (macanaH, paguil UKKMHYKU Tpyn-
nafa Typagu, yHhaH ~ocun 6ynagumraH pafoH 3ca HOAMH4YM Tpyn-
naga Typagu). AKCUHYa, |3-3appayvanapHuHr axpanué uyuumnwimn
HaTuxacupa A4po 3apagu 6uTTa OpTagum Ba 31eMeHT 6up KaTak
YHITa CUMKUAgn™.

49- pacmaa TacBupfnauraH Xafgsan CU/DKULW “OHYHWUHW HAefOoN
Kypcata onagu, 6y xajaBanpga ypaH, TOpuii Ba aKTUHUAHUHT eMu-

* PagnoakTnB annaHuwnapga SIHFH HeWTpan atomnap (HoHNap amac)
cun ByNraHAUrH YYyH y3-y3ufaH TyLWYHap/AuKW, pagnoakTUB 3/IeMeHT SApPOCU-
HUHF a-3appayda axpaTub uYMKapuwn BaKTuAa aTOMHWHI CUPTKU Lo6UrugaH
WKKUTa 3N1eKTPOH "aM 4yofgH6 keTuwm, f5 3appaya axpatub unapunuvwunga aca
CUPTKM ~obuefa 6UTTA INEKTPOH Kenné AyWMnun Kepak.

X0-
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puanWNapyu Hatuxacmpa >‘ocun 6ynaguraH paguoakTUB 31eMeHT-
NapHWHT JaBpuii cucTemada rpynnagaH-rpynnara KeTma-kKeT Cuf-

XULWN KypcaTuaraH.

49- pacmfa KenTupuaraH pagnmoakTuB ~aTopnapHu Ky3faH Ke-
ynpap 3KaHMW3, “ap xun atomnapHuHr (macanaH, RaB, RaD Ba
RaC éku 1o xampga Th TapTub HOMepwu GUP 3KAHAUTUHH, AbHU 3/1e-

MeHTNap AaBpuil xapBanupa 6MTTa KaTakka >XONNaHULWMHU. Ky-
pamus. MacanaH, uyprowunH (Ne 82) TypraH KaTakga Jsap Xun
eTTuTa atom 6op. AMMO 6u3ra mabaymKu, 6uTTa KaTakga ¢akaT
6up anemMeHT 6ynuWKM MYMKWH. ByHAaH, aneMeHTnap gaspuii cuc-
TeMacuHMHT 6up KaTarbiga TypraH 6apuya aTomnap 6uTTa 3ne-
MEHTHUHI aTomnapu fJeraH xynoca kenu6 umuagum (Macanad,
RaB, RaD, RaC Ba 6owuanap KyprowwuH atomnapuaup). bByH-
LaM aTOMMAapHWHT XUMWABMIA Xoccanapy yxwaw 6ynuwm Kepak:
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6y Hapca 9KCMepuMeHT Wynu 6unaH wucboTnaHraH. MacanaH,
YPaHHWHI eMupuauwungaH fgocun 6ynraH wmagcynotnapgaH 6u-
PU—MWOHNIA XUMUABUIA XungaThaaH ofnraHga TopuigaH, paguii B pa-
anii D Ba paguin G gaH apy “nnmaiau Ba gokaso. by atomnap
y3 maccanapu (atom Orupauknapu) xugatmgam 6up-6upungat
thapy umnagu.

XUMUABUIA Xoccanapu yxuwaw, amMO atoM Orupanknapm 6up-
6upngaH Gapk “unaguraH aTtomnapra m3oTonnap* perad
HOM 6epungu. PaBllaHKKW, fap XWA U30'TOMNAPHUHI siaponapuja-
rm 3apaj, 9bHU NPOTOHMAApP COHW 6UP XWUA, aMMO HEeWTPOHap COHM
pap xun 6ynagu. MacanaH, UyprowwnH wu3oTonnapu — paguii B
(macca coHn 214) Ba paguii D (macca coHu 210) AfpoOnapuHUHT
pap 6upupa 82 TagaH NpoToH 60p, amMMO paguii B HUHr agpocu-
farn HeWTpoHnap coHu 214—82=132, paguit D HuMHT agpocuparm
HeliTpoHNap coHu 3ca 210—82=128 paup. LWyHaalh u:-nnb6, ane-
MEHT fap XWn M30Tonaap Maxmyuaup.

ATOM eMUPUANLLKN Ha3apuACU eMUPUNULL HaTuxKacupa [OCuN
6ynraH MaAcynoTNapHWHI [aBpuii cuctemagarn ypHUHW 6Genru-
na6 OGepuUWHMHI y3n 6unaH YerapanaHmangu, 6anku ynapHUHr
atoM oOorupauknapuHu pucobnab Ttonuwira fjam WMMKOH 6Gepagu.
Jappat-wart, agpodaH a-zappava oTunnmb ywpaHja sa4po macca-
CW Ba. Aemak, aTOM OruMpAWry xam TypTTa Kamasagu, pgonéyku, fl-
3appayvanapHuUHr OTUANG 4YMKUWKM (yNapHUHT Maccacu HUAoATAA
KW4MK 6ynraHnurugaH) 6yTyH aTtoM MaccacMHW amanja ysrap-
Tupmangn. LWyHgah “mnmb, a- HypnaHuw BaTmga focwn b6ynrad
3N1EMEHTHUHT aTOM OruMpanru gactnabku 3NeMeHTHWHT aToM orup-
nMrugad TypT 6UpnukK Kam 6ynagu; p- HypnaHuw Ba’“Tuga Aocun
6ynraH 3neMeHTHWHr aToM Orupauru aca pfactnabku 3feMeHT-
HUHT aTOM OrupAUrura TEeHrAUrMya K>onagw.

Arap aTtom facTnab 6uTTa a- 3appava, YHAAH KeluH aca UKKU-
Ta p-3appaya WyuoTca, y gonga, aApo 3apagw, Lemak, 3/1eMeHT-
HUHF Gapya xoccanapu fjam ysrapmai Konagu, aMmo aToMm Orup-
AMrn TypT OMPAUK Kamaagu Ba, WyHAah ~umaub, 6UpUHYM 3ne-
MEHTHWHI uM30Torw gocwn 6ynagu. MacanaH, RaD (Ne 82) jaaH
47- paempa GepunraH cxema Oylnuya, y 6unaH wm3oTon OynraH
RaG ékn uyppowuH (Ne 82) pgocun 6ynagw.

M3oTonma TyWYWYaCMHUHT aHu™naHraHnuru 6apya pagmoak-
TUB 3N1eMEeHTNapHW AaBpuil cucTtemara KUpUTULLITa WMKOH 6epau.
PagnoakTus wu3oTonnap yHTa nneafga pgocun "“wunagu, 6y nnesaga-
nap MeHfenees >afBaJMHUHT OXWUPrM WKKWM "aTopura xohnaw-
TupunraH. lMnesganapHWHT AaBpuii cucTema rpynnanapura Tau*-
cuMnaHuwm 49- paempgaru >xagsanga KypcatunraH. ETturta nnes-

a pekya «M30C» — BUP XU/ BA «Tof0C»—YPUH fieraH CysnapAaH Ty3wraH.
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fa Hyuyn pagumoakTuB 3feMeHTnapjaH wnbopat 6ynmb, Konrad
yuta nneagaga (T1, Pb Ba Bi nneaganapupga) 6uTTtagaH pajguoak-
TMB OGynmaraH aneMeHT 6op. [lneaganapfarun anemeHTnapfad
Kaiicunapu y3okpol Typa onaguraH 6ynca, ywa anemMeHTnap Xxag-
Ba/HUHI NacTKW umcmmpa KypcatunraH 6ap”apop 3fnemeHTnap
nneaganapuHWHr TUNUK 3neMeHTnapu ~ucobnaHagu. MNnesgaHuHr
6apya ab3onapu 6up Xun AAPO 3apAaMra Ba O6MpP XUN XMMUABUI
xoccanapra ara 6ynm6, 6up-6upugaH ¢a”at atom Oorupauru Ba
pagnoakTUBAMK Xoccacu XuaTugaH apk, umnagnm. Hr Kyn ane-
MeHT (3Hr Kyn u3oTton) i“ypFouiHH Ba nonoHuin nnesganapnganup.

55. PagnoakTuB Oy/nmaraH 3feMeHTAapHUHT  U30TONNapu.
Bu3 wouopuga aiitmb yTraHgek, ypaH Ba TOPUAHUHI eMUPUAULLN
HaTuxacupa ~ocun GynaguraH Hr OXupru ma’cynoT Ty/prowjut-
anp. AMMO ypaHaaH “ocun 6ynaguraH “yprowwmHHWHT aToM Orup-
nurn 206 ra, TopuiigaH “~ocun 6GynagMraH UYProwWMHHUHT aToM
ormpnurn aca 208 ra TeHr 6ynuwun kKepak. X,0n6yku, ogartgaru
AYProwuHHWHI atom ormpnurn 207,19 ra TeHrgup. by ”“on ypaH
Nampga Topuin pypanapHpga >"amma BaT 6GynaguraH KyprowwHHH
TeKWUpULW Kepak Aeran ¢ukpra onné kengu. YpaH pygacu Tap-
Knéuparn UyprowmHNUHE aToM OruMpAuMru Kyn mapTa Ba Axwmunab
aHu\naHraHfgaH KeWnH, HWNOAT, YHWUHI atoMm orupauru  206,1
3KaHAUTM ToMWAAW; TOpWiA pyaacu Tapkumbugary “yprowmHHUHT
atom orupnuru aca 207,97 ra TeHr 6ynu6 yunagun. LWyHpan ~nnuné6,
Tabuataa “YyprowuMHHWHI MKKana m3oTonu "am Tonungu. by u3o-
Tonnap atoMm orupaurngaH 6oHWa “amma XUMUABWIA Xoccanapwu
XutatugaH opatgary ~yprowwuHra Ba 6up-6upura myTnato yx-
wargn. OgpgaTtgarun i%ypFO-
lMH 3ca, acocaH, touopuja
KypcaTnb yTuaraH WKKu
M30TOMHUHI apanawmacu-

Nanrod HaHan

AHP. Hypnapu BHypapu
KyprownHHUHT #n3oTon-

napu  Kawdg 3TUATAHA3H 6000000

00o0o00OC

KelimH, 6ow” a anemeHTnap
AaM  u3oTonsap niaesgacu
amMacmukaH, peraH Gukp
Tyrungn. by wmacana 1922
Wnnpa ysun-kecun “an um-
AVHAW; ywa WM MHIAM3  Qu3nurm ACTOH aTOM OFUPAUKAIAPHM
aHM™nawfja KaHan HypnapuHu aHanuM3 Uuuauwra acocnaHrad
mMaxcyc 6np MeTogHn uwnab uuugm.

Katof HaMHWHT Katogu ypTara >ohnawtupunub, yHra Te-
wuknap («kaHannap») PunuHca, aHa Wy KaTtogga KaHan Hyp-
napn ?ocun 6ynagn. Tok yTkasunraHga 6y TewwuknapfaH Kysra
KypuHManguraH Hypnap gactacu 4u”™mb, katof Hypnapura ita-

0000

50-paem. KaHan HypnapH XOCWA LWL Haiw.
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pama-uapliu TOMOHra Kapa6 iyHanagu, ynap mycb6at 3apsfnaH-
raH 3appadvanapgaH ub6opat 6ynagun (50-pacm). KaHan Hypna-
PUHWHT 3appavanapH Halgarum rasHu TallKun 3TraH Mopgpanap-
HUHF 6UTTa KM BMp Heya 3NeKTPOH Ny”~oTraH aTtomnapu Eku Mmo-
nekynanapugaH 6owka napca amac

51-pacm. Macc-cncKTporpagHMHIE cxemacu.

ACTOH KaHaNn HYpP/apuWHWHT MarHWT Ba 3/1eKTp MalifoHnapuja
ormw xoccacumpaH toinganaHn6, gap xun ogauin mogpanappa uso-
Tonnap 60p-WyLAUTUHU aTwWnawra UMKOH 6epaguraH ac6o06 KoOH-
CTPYKUMACUHM Ty3aH. by ac6o6 macc-cnekTporpag pgeb
atangu.

Macc-cnekTpolpadHuUHr cxemacn 51-paempa Kyp-
catunraH. KaHan Hypnapu 6up-6upura napannen 6yn-
raH Top /li Ba A2 Tewwuknapgau yTu6, MHTHYKa faeTa

-5 X.onuga KoHfeHcaTopHuHr [| Ba J12 nnacTuHKanapwm opa-
cupa anekTp Mmangonura TywaaH. by epaa Hypnap Tap-
KanafgH, YyHKM Myc6aT 3apsAnaHraH sappadanap macca-

i—a,q cura, 3apsifjHra Ba Tesnurura ”~apab KOHAEHCATOPHUHE
3apsifaHrad naacTMHKanapyu TabCcupu ocTupa ”ap xun
ilA-r  LWKr oragun. EiivnraH Hypnap pfacTacHHUHT 6up uucmuHun B

TMpumw axpatub onagn Ba 6y Hypnap MarHuT mMaifjoHu-
ra Kenué TywapgH, 6y MarHWT MalJOHWHUHT WyHanuwun
wyHfjan 6ynaguku, y MalfoH Hypnap pjactacuHu 6up
Hy~Tara #uragn. Arap 3appayanapHUHr Maccacu Ba
cnekTpnapu. 3apsaagn  6up xun 6ynu6, dataT Tesnuknapu “~ap xun
bynca, y fgonga, TynnauyBuum Hypnap oTorpadus
nnactuHkac (') pa pasBlaH KypuHu6 TypaguraH i“opa 4M3suK gocun aunagu,
arap Hypnap jactacumpa Maccanapu fgap xwn 3appavanap 6ynca, y fonga,
HnacTUMKaga 6up Heya 4YH3HANApP focun bynagun, 6y uUM3UANAPHUHT fap 6upu
Mabaym Maccanu 3appavanapra MyBogHU Kenagu (52-pacm),

AcTOoH 6y uumsmgnap cucTemacMMH Macca CcueKTpu paeb aragu.
Bupop mMogda yyyH 4usmgnap BasuMATh Mabnaym 6Gynca, Wy Yusmgnapra conuwTh-
pué kypm6, 6owka u4msmgnapra MyBOMHL, KenaguraH MaccanapHu TOnwLl
MYMKWH.

52- pacm. AproH na
KPUHTOHHUHI  Macca

ACTOH y3u sipaTraH acbobupaH goliganaHnb, Typaum 3/MeMeHT-
napHu Tekwwupa 6ownagu. by Tekwwupuwnap KynrnHa ogaui
MOAAanapHUHT M30ToNNap apanawmacufaH néopat 3KaHAUTUHK
Kypcatan, MacanaH, ogatgaru xnop atom orupauru 35 Ba 37
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6ynraH WUKKW m3oTongaH, Muc "“am atom orupnurn 63 Ba 65 6yn-
raH WKKW uM3oTongaH, MarHuin atom orupnuknapu 24, 25 Ba 26
6ynraH yuyta u3oTongaH wubopaT Ba X,0Kaso.

WyHaah unnnb, 6up 3NeMeHTHUHI 6Gapya aTomMaapu MyTaako
6up xun 6ynagu, peraH MWArapuru TacaBBypfap nydvra u4uuau.
KynrnHa opauii moppanap Xap XwWa Orupaukaarun atomaapjad
nbopaTt 3KaHAUTU Ba 6M3 3NIEMEHTHUHT aTOM Ormpauru ae6 ainta-
OHraH Hapea (hakaT ypTaya O6up KaTTanumk, auHu OAAMiA MoAAda
aTOMNapPUHWHT ypTadya OrMpAUrn 3KaHAWrM mabnym 6ynau. Ly
Hapea aXonnbku, Kawd 3sTunraH 6Gapya wm3oTonmnap artom Orup-
NHKNapuHuHr 0,001 raya aHWYLWK 6mMnaH TonunaraH ~uiimatnapu
6YTYH COHnapra fKuin 6ynmb umkan. ACTOH aHa LIYHra acocnaHunb
Typu6, uylhingarn xynocaHu yn™apgun: 6apya 3nemMeHTNAPHUHT UYMH
aToMm ormpnuknapu 6yTyH coHnapaup; 6y xynocaHu AcCTOH 6 y-
TYH cCOHnap uowmnpgacun ge6 atagn. OpaTtparm atom orup-
NNUKNapHUHT BYyTyH cOoHNMapAaH apkK Kumauwura cabab WykH, Kyn-
rmHa ogawii mopjganap wu3oTonfiap apanawmacugup.

BHp nneagauMuHr ysura KMpyB4YM M30TONNAPHM Genrunall  yuyyH Te-
FMLAWM 3MeMEHTNapHUHT  ojaTharv CnmBoAfapuaaH ¢oiiganaHno,' 6y
CUMBONNAPHVHI  IOKOPMIH YHr TOMOHMra W30TOMHWHI aToM Orupau-
TMHU KypcaTyBUM WHAEKC Kylimnagum. MacanaH, XIOPHWHT U30TOMMa-
pn C13 Ba Cl137, MarHWiHWHI un3oTonnapu aca Mg24, Mg Ba Mg2i
opkanu 6enrunaHagM Ba ,\okaso.

Bapuya xuMusBuUiA 3nemMeHTnapia M30TOMNNAPHUHT GOP-H KUK
Aosupru BaTha TeKWwWupub KypuaraH. Kynyunumk anemeHTnap
n3oTonnap nneaganapu 3KaHAUrM Ba (akaT O34YUAMK 3neMeHT-1
naprvHa usoTonnapra ara aMacnuru aHu”naHraH. bab3u nneaga»
napjarvm u3oTONNapHUHI COHWM aH4ya KaTTagup, macanaH Kagmuiiga
Ba Tennypaa cakkusTagaH, Yanaiiga asca yHTa wu3soton 60p.
PagnoakTuB 3mac 3neMeHTNapHUHI Mabnym 6ynraH wusoTonna-
PUHWHT yMyMuiA coHu 280 ra eTagw; arap OyHra Tabumatga maB-
Xyg4 6ynraH pagvmoakTUB 3MeMEHTNapHUHT  ~am, CYHbUIA iAyn
6unan “ocun UUAMHagUraH paguoakTuB 3NeMeHTNapHUHT ~aM 130-
Tonnapu ywwunca, y “onga, Kawg 3TUAraH U30TONAAPHUHT, SAbHU
aTOMNapHWHI 6u3ra mabnym 6ynraH TypnapuHUHr coHu 1200 gaH
opTN6 KeTagw.

M3oTonnapHMHr  XUMWSABUI  Xoccanapu, amanuii xu’atgaH
onraHpa 6up-6upura yxwaw 6ynrannumrugaH, M3otonnapHu 6up-
6UpHAaH axpaTuw WuoATAa b;uiimH Macanagup. LWyHpain 67-
Avwnra uapamai, aTtomMnapHUHr Maccacu ponb YyiHaligurax
NopgucanapfaH onganaHuw Tydainnm, 6ab3n oaauii mogganapHu
n3oTonnapra axpaTull LMcMaH MyMKWH 6yngu. MacanaH, 1921
Munpga maliganab “aligaw Wynm 6unaH CUMOGHUUT UKKUTa (pak-
uusacu “oenmn Kuauuau, 6y pakumanapHUHT aToMm OruMpaukKnapu
6up-6upugaH 0,189 cap”™ kunap agu. 1932 innga Kyn mapTa Tak-
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pop auddysua iynn 6unaH opgaTtaaru HeoHAaH WKKUTa [“apuitb
Ton-to3a ¢pakumsanap — NeX sa Ne22 ppakumanapu, 1939 linnga
3ca X/JIOPHWHT M30TOMNAapu TamoMuna axpaTtub onuHam. Xosumpru
BauTAa Xyaau wy iyn 6unaH "ap XWn 3NeMeHTNapHWHT KynpaH-
Kyn u3oTonnapu To3a “onja “ocun UHAWHAW.

FOMopupga 613 M30TONMAPHUNT XMMUABUIA Xoccanapu, amanwuii
XuhatgaH onraHga, 6up-6upura yxuwawl 3KaHAUTUHUW ainTub yTraH
3puKk. ByHpaH um3oTOonnap opacuja XMMWABMIA Xxoccanapu Xu'a-
TnpaH 6av3n 6up cap” 6ynca “am, 6y apy wy “agap Kamku,
Ao3npya 6u3 6y (hap”HW nainyali onmanmMus, geraH MabHO u4TLA-
puw MyMKWH. 1932 iinnga kKawdg 3TWAraH BOAOPOA M3oTonnapwu
H1lea H2 6yHgain mycTtacHogup. By u3zoTonnap aTtoM Orupavkna-
pn opacupa font KaTta pap” 6opnurngaH (6mup n3oron UKKMHYK-
cugaH 2 mapTta orup 6yaraHnurugad), 6y msotonnapHuMnr xocca-
napun 6up Xunga 3MacNUrMHW >X3401 Kypuw MYMKWH. LUyHWUHT
yuyH, Oy u3oTonnapHu O6up-6upuaaH XumuasuiA Wyn 6unaH 6y-
AyHnal axpatmb6 onuwra mysadda” 6ynuHan. BopgopogHuur
«TOM OFMpPAWUIM 2 ra TeHr GynraH mM3otonu feliTepuii peb ata-
nné, yHra maxcyc D cumsonu Gepungu. Opatparu Bofopogna,
MuUagop >XutatupgaH onraHga, 0,017% pelitepuin 6ynagu. Bopo-
pooHuNr ¢a”aT CyHbUin iWyn 6unaH onmHaguraH sHa 6up pagmo-
aKTMB u3otonu H3— Tputuii (spum emupunut pgaspu 12 iimn va-
macuga) Mabaym. TpuTuii Tabuatga TonuaraH 3mac.

[OeliTepuilHuHr  kucnopog 6unaH  “~ocmn  ~unraH 6upukmacu
DrO «orup cyB» fgeb6 atanagm (252-6eTra kapaHr). OTp cyB \o-
cun rwnuHuwm 6unaH 6up “atopga, Tapkubura ogatparv BOLO-
pos amac, 6anku fAelTepuii KupaguraH KyngaH-kyn o6onwa 6u-
pukmanap ”~am “ocun LWAWHTaH, Macanad, orup ammuak Mgz,
ormp Bogopog xnopug ACLl Ba 6Gow”™anap aHa wWyHAan 6UpuKK-
mManapgup.

Orup cys “ocun "MANUTAHNNUTUN, WYHUHTAEK KYMNTUHa 3/1eMeHT-
NapHWHT wn3oTonnapra axpaTuinwm XUMUAHWUHT SHTU «jacu —
n3oTonnap XMUMUACUHUHI Te3 cypbaTnap OunaH puBOXNAHULIUTA
acoc b6yngu.

M3oTon wHamkKaTtTopnap KelinHrn yH lhinnnappa, XvuMusiBuii Ba
6uonorny npoueccnap MexaHW3MUHU TeKLWNpHLWAA W30TON  UMAUKATopnapiaH
ékn, b6owNava anTraHga, «6enrmnaHraH atomnap» AaH KeHr oipganaHwnaguran
6ynau. YNapHWHT  WWAATWAMLWIKW  LWYHFa acocnauranku, GUM3HW  Lu3WATUpraH
31IEMEHTHUHT XMMUABWUIA y3rapuwinapgarn MynmHu Kysatué 6opuwl MyMKWH, GyHU
amanra owuvpuja peakuus y4yH ONIMHIaH MojfanapHuUHT 6upuga aliHu anemeHT
n3oTonnapuiaH GUPUHUHT KOHLEHTpaUWACMHW Y3rapTupull Kepak 6ynaau. Bup
3/IEMEHTHUHI 6apya Wu30TONNapu XMMUSIBUIA peakuusinapga, amanuii xu.~atpaH
ofnraHpga, yxwauw xoccanapra ara 6GynraHnuru cababnu, peakums HaTwxkacupga
X0CWUN 6ynraH Ma>;cynotnapfaH 6upuga aiHW 3NeMEHTHUHT  M30TOM TapKuéu
y3rapuwmura ”~apab, 6y H30TOMHWHI Uaepra YTraHAMrMHW 6MANG oNUW MYMKWH.

OpraHvK xumusagary MyHosapasu MmacananapumuHr siHrm mMeToafaH goigana-
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Huwmii - MyBadauuaTnm cypatga \&N1  uUMANHAETraHAWrura UKKUTa  MUCoN
KCATUpamus.

1) OpraHvMK XuUMUAJa COBYHMAHWULL peakUMACUHWHT MexaHU3Mu Yy3ol, BaKT-
raya MyHosapanu 6ynub kengm (Mypakkab adupnapHu cnupTra Ba Kucnotara
TMAPONNTUK Mapyanalu), 6y MexaHW3M YUYyH UKKUTa Cxema 6yaunwm MymKuH, 6y
MexaHusmnap 6ornapuuHr ysuamwm Ba “ocun  Gynuw xonnapu 6unaH 6up-
6upugaH dapy ~unagn MacanaH, 3TUn auetaT HOMAW 3PUPHUHI COBYHNAHWULIMW
YUyH yiingarv nkkm mexaHusm Taknug ~ManHraH:

CH*CO—'OCrH6+H—*0H LLCH/ O—*0H +C 2H% —H [0)

CH3COO-;CrH?+H "6 - HACH3COO—H +CrH5-0 * H an

By cxemanapHUHr “aiicm 6upyM peakuUUSIHUHT GOPULLUHU TYrpyu akc 3TTUpKU-
WM TyrpucmparH macans Tapkubuaa KUCNOPOAHWMHI orup usotonu OI8 6ynraH
CYVHW peakuusaga wvwnatuw nynu 6unaH oganii 6up Tapsga Ba 6Mp ToMoHnama
Aan UMAnHAW. KUCMOPOLHMHI orvp u3oTonu (ouopugarn cxemanapga magysua-
nap 6unaH kypcatunraH msotonu) | cxemaja kucnotara, Il cxemaja aca cnupT-
ra yTMWWHW Kypul KuiimH amac. |l cxema Tyrpu 6ynmai uuugm, 4yHku ?2(ocun
BunuHran cnupT éHgmMpunraHpa Hopman 3uMYUKKa 3ra 6ynraH cyB ~ocHn 6ynawm,
AbHWU CNUPT TapKMbuga KWUCNOPOAHWHI Orvp M30TOrL 3KaH.

2) YenmMnuknapnuHr kap6oHaT aHrugpHAHW y3nawTUpWLL MPOLECCUHU ypra-
MHWAA KucnopogHuHr orup uzotonn OB HM uwnatvw (Taxpuba ydyyH TapKu6u-
fa OB kyn 6ontaH Kap6oHaT aHrugpug Ba cyBfaH GoiiganaHungm) npouecc
HUHT uylinparn cxemanap 6yinya 60pULLIMHM KypcaTau.

6' 0"-|-12HaO  Cjli“OcH-6i 10-; 6('2
6CO*+12HD -»CBH10B+ 6H ,6+60,

LyHaak ~HAMG, ycumnamknap atmocdepara ymuapu.6 to6opaguraH Kucnopog
Kap6oHaT aHrugpujgaa amac, 6anku 6yTyHnaik cyBAaH oMM Mabnym 6Gyngu.

TeKWUPULIHUHT SIHFW MeTOAM PajMoaKTUB 3MeMeHTNapHUHT 6up LaTop M30-
Tonnapu Kawdg 3THAraHAaH Ba 3™ocun MMAWHTaHfaH KeluH aiHu/~ca KeHr uynna-
nina 6ownaan.

3nemeHTNapHn ACTOH MeToAM 6GunaH TeKWUpulw Ba’“TWpa U30-
TONNAPHWHI 6Up nneagacuHM "ocun “MAyBYM Ba OTUPIUKNapu
Nap xun 6ynraH atomnap 6unaH 6up “atopga, ormpauknapu 6up-
Xun 6ynraH, amMmMo xap Xun naesfjanapra KupajuraH Ba, fAemak
ALPOCUHWHI 3apsagn ~ap xun 6ynaraH aTOMAapHUHT “am ydpawmu
aHukKnauraH. Mucon Tapuuacupa “yiugarunnapHu kKypcatué ytui
MYMKUH: Ar,40 K4 Ba Cad0, Cr54 Ba Fe54, Cd42 Snl12 6oumn™anap.
Bup xun ormpnaukka, aMmo "ap XWa XUMMUSABMIA Xoccajnapra ara
6ynraH aTtomnap mM3o6apanap pfe6 artanagu.

N3o06apanapHUHI MaBXyLAUrM aTOM Maccacu YHWHT XUMUA-
BMIA xoccacMHW 6GenrnnamMacnuruHnW, aTOMHUHI XoccanapuHu 6en-
runaiiguraH acocuin akTop Ury aToM SiAPOCUHUHI 3apsaun 3KaH-
IMTUHU aliHuuca AWon KypcaTagu.

M3oTonusa “OAMCACMHUHI Kawg 3STUAMILIKM HaTuXkKacuja «Xu-
MUSBUIA 31eMEeHT» f[eraH TywyH4YaHW "~am uaiita Kypué uuumw

www.nrhita.il*
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3apypaTtu TyrungH. bus wouopuaa aiTué ytraHiek, XuMusaBuii ane-
MeHT TYWYyHYacn KeWWHrn BauTnapfa aToMm TYLWYHYACUHUHT ai*
HaH y3u fe6 “apanaguraH 6ynan. ATOMAAPHUHT Typu LaH4ya 6yn-
ca, XUMWABMWI 3NeMeHTNap >aM LWyHYa, Ae6 “ncobnaHap 3aw.
AMMO “0o3upga WM30TONAAPHUHT Kawd atuavwmy 6unan ?2'ap Xun
Typharu atomnap coHM "~am TaxmuHaum 250 ra etgum (pagmoakTuB
3NeMeHTNapHUHI u3oTonnapu 6yHra kupmaingm) Ba 6y COH fHa
OpTMLWWN MYMKWH. Bup nnesafaHuHr y3ugarn M30TOMAapHW aipum
afeMeHTnap fe6 uapaw KepakMy €KW, WATapHIUAeK, ynapHu 6up
anemMeHT pe6 “wucobnaw Kepakmu, JeraH CcaBofl  TYSMAWLWK
Tabumin sgn. KynruHa myno”asanap (mM3otonnap XUMWUSIBUIA XOcC-
canapuMHUHI 6up-6upura yxwawauru, ynapHu 6up-bupmgaH ax-
PaTUWHWHI UMAnHAMIM Ba 6ow”™anap) 6up nnesgagarv m3oTon-
napHu 6up anemeHT geb “mcobnawl Kepaknurura fpabBaTt 3Tagu.
LLyHWHT y4YyH, aTOM OFMpPAMKAAp Xanuapo KomuccHacu 1923 iun-
Baé”N XUMUSBUA  3N1EMEHT — aTOMWHUHT  TapTub Homepu 6GunaH
6enrunaHagu Ba OrupaUrn Xxu~atmgaH 6up xun 6ynraH atomnap-
AaH ~aM, orvpauryn xutatugaH "~ap xun 6ynraH atomnapgaH "am
néopat 6yna onagu, ge6 “mncobnaw Kepak, fgeraH i“apop um-
Irappn.

WyHpan "manb, XMMuABUIA 3neMeHT — sifpocy Myc6aT 3apsigmn-
HUHT KaTTanMru GunaH xapakTepnaHaguraH aTomnap Typuaup,

Bup xun atomnapgaH nbopat anemMeHTNap ofatha «To3a» 3fe-
MeHTnap fe6, ormpauru xumatugaum ~ap xun atomnapgaH méopat
3NleMeHTNap 3ca «apanaw» 3neMeHTnap feb artanagu.

56. CyHbuil pagmoakTmenumk. 1933 iimnga VipeH Kiopu Ba ®pe-
nepuk Xonumo-Kiopu 6ab3nm eHrun anemMeHTnapHW — 60p, MarHui,
alOMUHUAHM  a- 3appadvanap 6unaH 60m6apAvMMOH  “unraHpga
0y 3NneMeHTNapHWHI MNO3MTPOHNAap TapaTWWWHKM naiuagunap.
WyHAaH KeAnHrn Wunu ywa TajuuuoTynnapHUHT y3fnapu arap
a-zappavanap MaHb6am onu6 uyinmnca “~am, MNO3UTPOHAAPHUHT
TapuaTunuwuy gap”on TyxtamacgaH, 6anku mabiym BauT LaBOM
3TUWWHKN aHuunagunap. by pgoauca anemeHTnap a-3appavanap
6unaH 6omb6apagMMOH LWAMHIaHAa ymMpu Mabaym Ba’™T 6unaH yn-
yaHaguraH “aHgangup paguoakrus atomnaap >‘ocun 6ynuWKMHKU Ba
6y atomnap, a-3appavanap Ba 3/eKTpOHNap Tapuatman, 6anku
NO3UTPOHNAp TapuaTnwHNH Kypcatagu. WyHaai umnmb, CyH® -
Ui pafnMoaKTWUBA MK NeKNH MyTnako 6ow”a Xun paguoacx-
TUBNUK—AAPO eMUpUAraHga No3uMTpoHnap Tap~anaguraH paguo-
aKTUBAUK Kawdg LUAUHAK.

KysatunraH “oguncanapHun VpeH Kiopn Ba Ppepepuk Xonwuo-
Kiopu agponap a- 3appavanap 6unaH 60omM6apAMMOH  LUAUWK-
WM TabcupuM ocTuha, AactaBsan, wuoATha bGeuapop sAaponap
*ocun 6ynagu, 6y sgponap wyHAgaH KeWnH eMupunnbd, No3MTPOH-
nap Tap”aTtagu, ge6 nso”nagunap. MacanaH, anlOMUHUWIA a -3ap-
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padyanap 6unaH 60M6apAMMOH- UHAWHraHja O6ynagurad npouecc
MKKM 60ckuyga 6opagm:

BAL7 + He> - 15P0+ ,ul

6y epga ,6P“ — (hOCHOPHWMHT CYHBMIA Wyn 6GunaH ”"ocun KWAUNraH
nsotonn— ,,pagmo(|oecop”. OpaTaarn gochopaa 6yHaali nsorton 6yn-
MaraHaurngaH, pas aHku, paguodocdop cekapopaup; Yy emupunné
6apk,apop f4p0 XOCUn Lunagu;

P3P = 4SiV+

Pagnodoctopliir spuM emupunuiin gaspu 3 MuUHYTy 15 CeKyHA-.-
ra TeHr.

bop Ba MarHwii agponapu renuoHnap 6wunaH 6om6apaUMOH  Uu-
NVHFaHga Xam XyA4u lokopugarH kKabu npoueccnap cogup 6ynagw;
6op 60OM6ApAUMOH KWAWHTFaH4A SpYM  eMUPUAWLW  AaBpu 14 MUHYT
oynraH ,pagnoasoT“7bll3 mMarHuii 60MBapAUMOH KUAMHTaHAa 3ca fipUM
emupunuw  gaspu 3 MUHYTY 30 CcekyHg 6yaraH ,,pafMOKpeMHUM*
uSiZ7 >ocun 6ynagu.

by Taxpubanapfa CyHbUiA iAyn 6unaH “~ocun LMAMHIaH pa-
OVO0aKTWB MOAAANapHWHI COHW rapyu Kyn 6ynmaca “am, ynap*
HUHT TabuaTwHU XumuABWA Iyn 6unaH aHuynawra mysaddar
6ynuHau, 6y sca t”opupa €3unraH TeHrfiamanapHu uuuapulira
UMKOH Gepaun.

MpeH Kiopu Ba @pepepuk Xonumo-Kopu onraH Hatuxkanap
UAMUIA TeKWMpuwaap yuyyH fHIM Ba KeHr 6up co”a ouub Gepau.
Kyn yTmaii, xygau to~opuga 6aéH aTuaraH uwnapra yxwaw 6up
}atop aHrm nwnap ,\am nango 6yngu. by nwnap numpa agponap-
HNW 60M6GapAMMOH KUAWULW Y4YYH HeliTpoHnapgaH doinganaHuanw
nwnap aHW”ca gwpaaTtra casoBop 6ynau. ApuMm emMUpuUnuW AaB-
pn 6up Heya cekyHAafaH TO 6Mp Heya KyHrada 6ynraH yHnapua
SHIM pagMoakTWB M30TOMNAap "OCUA KWUAUHAW. YNapHWHT Kynna-
PUHU XUMUABWUIA Wyn 6GunaH axpaTub onuwra myeadga” 6y*
NNHAN.

By “onnapHuHr “ammacupa a-sappavanap 6unaH 6ombapau-
MOH LWAWLWHWHT akcmya, HypnaHuw Bab;TUAa 3NMIEKTPOHAAp axpa-
nmé unygn. dApgponap HewTpoHnap 6unaH 60M6apAUMOH  LWAWH-
raHaa pajanoakTWB 3/1EMEHTNapHUHT ~ocun Gynuw MexaHUusMumumu
uyiungaruya tacaBByp ~MAWW MYMKWH: AP0 HEWTPOHHM Uampa >
o/fraHfa npoToH axpaTtub uyuuapub, 6Gekapop SHrM agpora an*
naHagun, 6y AApOHMHr TapTub mMomepu 6uTTa Kam bGynagu. ~ocun
6ynraH Wy SHrKM A4p0 3NeKTPOH TapuaTagu Ba gactnabku s4po-
HUHT XYAAW Y3MHU ~OCWA UMnafgW, MacanaH: 4

*«Fe6* + Onl= 5Mn6:+iH 1
4eMni#=4 ,Ferfite-—

14 H. N. TnuHka
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X,03upru BaTha 3NeKTPOH EKM MO3UTPOH pagnmoakTUBAMKKA
ara 6ynraH XMMusBuin anemeHTNapHUHr 400 gaH opTu” paguoak-
TUB W30TONMAPU MabfiyM, YNapHWHT ApUM eMUpUNULL JaBpu Cce-
KYHAHWHT ynylwinapujaH 10 6up Heya oiiravya 6opagu. XUMUSHUHT
pagnoakTWB 3/eMeHTNapHW ypraHysuuM OynauMM pajgmoxm -
Mua* peb aranagu.

57. TpaHcypaH anemeHTnap. ATOM sgponapuHu  6omb6apAaH-
MOH “WMAWW YYyH HeNTpoHnapgan QoiganaHuw GaHra MabayM
6ynraH “amma 31eMEeHTNapHUHI pajuoakTMB U30TONNApUHKM "o-
cun umaunwra onmb kenuw 6mnad 6upra, oNfMMNapHW KyngaH 6epm
KN3MuTupu6 KenraH 6uMp Macananun— TpaHCypaHNapHWUHI, AbHU'
TapTM6 Homepnapu 92 pgaH opriii® 6ynraH 31eMeHTNAPHUHT
mMaBXyja 6yna onuw-6yna ofMaciuMK MacanacuHu “~an uyunauwra
AaM  MMKOH 6epau.

BvpuHun TpaHcypaH anemeHT 1940 iimnga HeMTPOHNAPHUHT YypaH-
ra TabCUPUHWM ypraHuwga Kawdg atuaraH 3gW. 25 3B 3Heprusira ara
6ynraH HelitpoHnap UZ3B agponapyM TOMOHWAAH OCOH HOTUAULWIN Ba
YpaHHUAT SpUM eMUpUANLL AaBpu 23 MUHYTra TeHr Hu™oATAa OGeka-
pop P — pagnoaktus wuzotonn U2P x,ocun 6ynmwn aHuknangu. W3o-
Ton UZp — 3appavanap Tap™atmb, TapTub HomMepu 93 6ynraH SHMM
anemeHTra anaHagn. Y Kyéuw cuctemacmga YpaH nnaHetacugaH KeinH-
rm HenTyH HnaHeTacu nomu 6unaH HenTyHuin (Np) ge6 atangw.

HenTyHUAHWMHT “ocun 6yauwmnnu  “yingarn TeHrnamanap 6unaH
TacBMpnaw MyMKUWH:

28+ (n' = uaURr*
mU8 1= oaNpZB+ er
(23 muH)

KelinHuanuk 60pn6 NpZBL HWMHF ~am pafMOoaKTWB 3M1EeMEHT 3KaH-
AU aHukKnavan. by anemeHT P — emupunnb, Taptu6 Homepu 94
bynraH anemeHTra ainaHagw, yHra nayToHuWiA (Pu) feram Hom Ge-
punau:

MNpZO = QPuZP + e~
(23 xym)

LUyHAad unnmb, ypaHHUUr HelWTpoHnap 6unaH 6om6apAvMOH Ku-
NVHULIM HaTWXacuAa WKKUTa TpaHCypaH 3NeMeHT —HenTyHuid Ba niy-
TOHWIA "ocun “MAnHAM.

MnyToHnin Pu2d 6upmyuya 6Gap”apop 3MeMeHTAMpP: YHUHT fpum 1
emupunuw  gaspu 24000 Awmara  TeHr. TAyToHWiA a-3appavanap
axparmo umuapmb, XyfLa CeKMHAHK 6unaH ypaHHUHr wu3oTonn U2%
ra arinaHagu.

MAYTOHUAHUHT 60:W<a 6up M30TONM — PU28B ypaHHW LMKNOTPOH-
fa (211-6etra “apancuH) AeTpoHnap (orvp Bogopod faponapu) 6unaH

* Pagnoxumusa 6unaH papjguaumon XuMMUAHKU 6up 6upngaH dapy

Kunwin Kepak, pagvaumoH XMMUsi MOHNOBYM Hypnap Tabcupuga cogup Gynagurad
XUMWSBWIA HpOLeCCNapHW ypraHagu.
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6ombapgmMMoH Kuauw op”anu Pn2Ne gaH warapuék, “~ocun “MAWHTaH
3gu. byHfga opanuk; MrucynoT cudatvia HenTYHWAHUHT 6e”*apop u30-
Toau — Np238 ~ocun Gynagu. Coaup 6GynaguraH npoueccun Lyiivga-
rm Temrnamanap 6unaH udgoganawl MYMKUWH:

QU2B +,H* = BNp2B + 20r
BK'p2ZB = AU + T-
(2 Kkyn)

MnyToHniA Puly a — emupunagn, YHUHT ApUM eMUPUAULL [aBpu
50 Wnnra AKuH.

1942 innga HeNTYHWIAHWHT aHa 6up nsotonn Np23l xocun  uunuHau,
HENTYHWIAHUHT 6y M30TOMU aiHuULca AMofjaTra Ca30BOPAMP, UYHKU Y
a-Hypnap Tap”aTagu, YHWHT SpUM EMUPUANLL  [aBpW dXYyAa KatTa-
2,25- 10e nnra TeHr.

By wnsoton Hu”oATAa 6Gapuapop OYAraHAUrM yyyH, HENTYHWUi-
HUHT XUMUSIBUIA XOCCanapuHW aHa Wy wu3oTongaH oiganaHunt
ypraHnw xypga “ynawi 6yngw.

1944 vnga fHa WKKWTA SHIU TpaHCcypaH 3/EMEHT, SibHU TapTub
HoMepnapH 95 Ba 96 6ynraH afnemMeHTnap Kawdg 3Tuagu. Ynapgan
6vpn amepuunii (AT) Ba MKKMHYMCK Kropuii (Cm) aeb atanagu.
AMEPULMIANA MOCUN LUMAWLL YuyH UuUKAoTpoHaa UZ2ZB Hu HutosTaa
Te3 yyyBuUM renuin sgponapu 6unaH 60M6apAvMOH uUuavHagu. By pe-
akumusi MKKM 6ockuyga 6opagu:

U238 + AH*= 9pu2r1+ on'
UPuMl = BAM2AL + er

MnyToHnin Pu23) xypan aHa wyHAalk 6omb6apAvMOH  UWIMHTaHAa
KIOpUin anemMeHTW “ocun bGynagu:

LPu*" + 2Hed = 9%Cm242 + onl

1950 iinnga amepuumii A T2l vu Ba kiopnii Cm242 wm 35 Mae
3HEPruann a- 3appavanap 6unaH 60M6apAUMOH “nnnb, SAPO 3apsana-
pu 97 Ba 98 OynraH 3nemeHTnap ONUHAW. By 3nemeHTnap cuHTe3
UMAUHram wa™ap Ba wWTaT Lwapadura 6epkaunii (BK) Ba Kanw
hOopHHI (CO pe6 aTtanan. By wWKana 3nemMeHT WLOATAA 03 MY
nopga aan (“ocun uunuHrad  KanudgopHuitnunr ymymuii murgopu 10000
aTOMJaH olIMaingu), aMMO LUyHra “apamaid, ynapHu axpatub onmi-
ra Ba yNapHWHI pagvoakTUBAMK "amfa XUMMUSBUA XoccanapuHu yp-
raHiwra mysadday 6ynuHau.

1954 iinvnga UMKIOTPOHNAp Ba SAPO peakTopnapuaa siHa MWKKATa
SHTU  3MIEMEHTHUHT, AbHU MeHfenees >kafBanvja KanugopHuingaH
KeiiMH KenagwraH, sapo 3apsgnapy 99 Ba 100 6ynraH WMKKW SHIK
3MIEMEHT >;0CW1 “MAWHTAHAHIW  Tyrpucuga mabaymoTnap 6ocungu.
By fHru anemeHTnap 6ytoK onumnap — A. JiiHWTeliH Ba 3. ®epwm;!
XoTupacura aMHWTenHUn (Es) Ba hepmmuin (Fin) ge6 atangw.

Www
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OUWHWTEAHUAWIWr Macca COHM 254 ra, (epMUALIWr Macca COHM 3ca
253 ra TeHr.

Xap uaiicH HaB6aTparH 3/IeMEHTHW CWUHTE3 KHAWW, ogaTtga
Xyfpa Mypakka6b uw 3gu; 101- aneMeHTHUHI Kawd 3Tuanwm uu*
COHMAT aufIMHUHT Ba .\03Nprn 3amoli 3KCNepMMeHTan TexHWKacu-
UAHT TOST OYHK Tyrn 6ynauM, 6y 3NeMeHT yAyr pyc XWMUIU
MeHpeneeB wapagura meHpgcncesun (Mcl) pgeb atangwu. :

MeHgeneesnin 1955 innga AKIIl ga siHWTeAHUM n3oTonnapu:
faH 6upn HsZ3 Hu 40 MAH.3H 3HEPTHANH a-3appayvanap 6unaH 6om-
6apAMMOH MNHIW HaTuXacuga onHman. Xammacu 6ynu6 17 atom .
MeHAeneeBuii XocuN LUAMHAKW, aMMO, 6y 3MeMEeHTHU CUHTE3 KHf-
raH Cubopr* Ba YHWHI XO04uMMAapura MeHAeNeeBUAHUHT XOCU
KnamnraH 6y MULAOPU YHWUHT PagvMoakTUBAMK .~ampa XUMUABUIA
X0ccanapvHM aHWwyvall Y4YyH eTapnn 6yngu. OKCNepMMEeHTHUHT
Mypakkabnurura ca6ab sHa wy 6ynaguku, MeHAeNneeBnin Xypa
Knoy! BakT MaBxXyfn 6ynaguraH 31eMeHTAUP — YHUHT SpUM eMu-
puanw paepu aturm 30 MUHYTra TeHr. MeHpaeneeBUAHUHI Tonwu-
Anwun 6unaH AHrM 3neMeHTNap CUMHTE3 KWAUW TyrannaHmangu.
1958 iinnga Cubopr nabopaTtopuscupa SipUM EeMUPUAULL LaBpU
3 cekyHp 6ynraH 102 Homepnu anemeHT onuHan. Hobenuin (No)
fe6 aTanraH 6y 3neMeHT KHOPUAHU 4YM3NKNWM Te3naTkuypa yrne-
poA voHnapu 6unaH 60M6apAMMOH KUAWLI HATUXAcuja ONUHAMN.

1961 Wnnga KanuopHUIKKM 4YM3WYT TesznaTkuupga 6op aapo-
napun 6unaH 60M6apAMMOH KUAUW OpLanu akKTUHMAnNap KaTtop.n-
farv oxupru anemeHT 103 HOMep/nu 3feMeHT “am \ocun LUIUHAW.
by anemeHT noypeHcuin (Lr) pe6 atangm.

)03Upru BakKTAa TpaHCypaH 31eMeHTNapHUWHT, aiiHruwca, nny-
TOHUAHUHT XUMUSIBUA XOCCanapu aH4ya MyKaMMan YypraHuaraH.

HenTyHWin 6HAaH NAYTOHUAHWUHI XUMUABWUIA XuU™aTaaH ONraH-
fa ypaHra yxwalw 3KaHAurn mabnyMm. By MKkana anemeHT, XYA-
oW ypaH Kabu, 3, 4, 5 Ba 6 ra TeHr BaNeHTAMKNapHW HaMOE&H
Mnafn, aMMO HOKOpPH BaseHT/IMKKa 3ra 6ynaraH 6MpuKManapHuUHT
6apKapopnHrH ypaHfjaH WAyTOHMIira TOMOH nacahinbé 6o0paaLy
WYHWHT YYYH, HEHTyWuiiHW Ba, aiwuica NAYTOHWAHW OKcupina-
HUWHWHT nacT 60CKMYMpaH ”~opu 6Hocumyura yTKasuw Y4yH,
ypaHHU Xyaaum wy kabu okcupnawra KaparaHja Ky4ynumpo”™ Ok-
cManoByYM Kepak. HOKopu pfapaxafja oKcugnaHraH 6upukmanap 1
6apKapoOp/INTMUHUHT NacalHwyM nNAYTOHUIAAAH KEeWWHTU 3N1EeMEHT-
nap— amepuuuini Ba kwopuiiga “am KysaTunagu, 6y anemeHTnap
yuyin 3 ra TeHr 6ynraH BaneHTAWK X00AUP, WYHU am aikTué ytuw

* Fnomi Cnbopr Bepknn waspugarn (AK,LU) KanudopHua yHusep-
cuTeTu paguauus nabopatopusicumnur pa~bapu. Hobenb MykodoTu naypearu
Cubopr pa”bapnurmpa Ba YHUHr wwTupoknaa 10 Ta AHIM  XUMUABUIA 3ne-
MeHT Kawd 3Tungu.
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Kepakku, Klopuii y3 6upnkmanapuga, aTmgaH, ¢a™aT y4y BaneHT-
nm 6yna onagu.

TpaHcypaH 37eMeHTNapHUHT XUMWUABWIA Tabuatugaru Xycy-
cuatnap, 6y anemeHTnap >;amja AaBpuUii CUCTEMaHWHI OATUHYK
faBpupa uiy snemMeHTnapfaH to”opuja TypraH afneMeHTnap — pe-
HWA, ocMuiA Ba 6Gowuanap opacumpa uArapu TaxXMWH AUNUHTau
AXWallNVUKNAPHUHT AYUAUrK TpaHCypaH 3neMeHTnap atomaapu-
fLa, Xyaaum naHTaHupnap aromnapupa 6ynraHu kabu, cupTaaH
MKKWHYN 3/1IEKTPOH LaBaTW 3mac, 6anku muykapupoujaru uasaTw,
AbHW CUPTAAH Y4YMHYM KaBaTu 3/eKTPOHNap 6wunaH Tyngupuna
6opaaun, geb tapa3 kuauwra ONHG Kengu. DNeKTpoHnap 6unad
6yHpalr Tyngupuna 6opuw topuin (Ne 90) paH KeiimH 6owwnaHagu.
WyHpah unnmb, akTuHWiA (Ne 89) fgaH KeiluH, Xyaau NaHTOHWUA-
napra yxwaw, aKTWH manap peb ataauwH MyMKWH 6ynraH
6up uaTop 3NeMeHTNap Kenagw.

KpnraH TpaHcypaH 31eMEeHTAAPHUHT "OCUN  K;UWAWHULIKN Bf
ynap XWUMUABUA XOCCANapHWHT TeKWUPUAHIWKN OyHAak TaXMWH-
HUHT TYfpH 3KaHAUTWMHW Ba aKTUHWAAAH KeliMH KenajguraH 3ne-
MEHTNap XMMWUSBUIA Xu"aTAaH ONraHfa NaHTaHWAnapra yxwat-
AUTWHW KypcaTau. By 3ca eTTMHYM faBpfaru 31eMeHTAapHUHT
faBpuil cuctema rpynnanapH 6yiunya TO Wy KyHra “agap MaBXy[
6ynn6 KenraH >KoWNaHWUWWHW y3rapTupuwra maxo6yp ataM. by
paBpfa a”aT pgactnabky yyTa Katak Tyna uUonguMpununb, aktu-
HUAAAaH KeMWHIW 3NEeMEHTIapHU YYMHUU KaTaHKa YTKasul 103uMm
6yngn (178— 180-6eTnapaatu KagBanra KapancuH).
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XUMUABUN KUHUTUKA BT XumMunusisBmi
MYBO3AHAT

XUMuUABUIA npoueccnap Te3NUrn Tyrpucugarn TabAUMOT XU«
MUABWUIA KuUHeTuKa feb aTtanagun. by GOBHUHI MasMyHU XUMUABWUIA
KWHETWKa acoefapuHu uucuava 6aéH aTuwpad mbopar.

58. XuUMusiBUiA peakyusinapHUHT Te3nuru. XumMusiBuin peakuyms-
NapHU TeKWWPHW 6y peakuusNapHWHT HUNOSTAA XUAMa-XUa Tes*
NMK 6unaH 60pulIN MYMKUHAWTUHU KypcaTagu. bab3aH peakuus
WyHpai Te3 6opafgnKH, amanga yHu 6up oHpa 6ynaau, fed xucob-
nalw MyMKWH; MacanaH, Ty3fiap opacupa, KucnoTtanap opacuja Ba
acocnap opacumpa ynapHUHr cyBjaru 3aputmanapupa 6opagurad
KYnruHa peakuusnap éku 6u3 noptnaw pe6 atarWguraH peakuus-
nap aHa WyHAan peakuuanapaup. bab3n “onnapaa peakuusHUHT
TE3NUIN, aKCWHYa, WyHAalh KaMm 6ynafguku, peakuus HaTuxacupa
Hailkrab 6ynaguraH gapaxafa ma”cynot “oCun uunuw y4uyH nun-
nap Ba ”"aTTo 103 Wunnap Tanab UUAUHAAMW.

PeakuWsiHUHI TE€3IWIM peakuusara KUpuwyBYM Mogganap
KOHUEHTpayusanapuHUHI BaNT 6GUpAUTM muuga ysrapuwum 6unat
ynyaHagm.

MogaaHVHr 3"axMm 6upnurmgarn MuLopu KOHLeHTpauuns paeb
atanagun. PeakuusnapHWHT Te3IUTMHW Yynyawja KOHUeHTpaumsa-
nap, ogatga 6up nuTp “axmparu MoghaHUHr mMonnapu (rpamm-
MofnekKynanapu) CcoHu 6unaH wudoganaHagn”

MacanaH, Ba“THWHI Mabaym 6up naiTinga, peakuusra Ku-
puwaétraH mopfanapgaH  OGUPOPTACMHUHI  KOHUeHTpauman
2 Monb!n penuk, 6Up MUHYT yTraHgaH KeiunH aca 1,8 monb!n 6y-
nmoé K,ongu, avHKM 0,2 monb Kamaingum, ae6 dapas uunanmk. Ko-
LeHTPaLMAHUHT KaMaiuwun 6up nutpga 6ynraH MoALaHUHT MUL-
popugaH 6up MUHYT numaa 0,2 MOAM peakuusira KUPULLITaHIUTUHK
Kypcatagu. [lemak, KOHUEHTpPauWsIHUHT y3rapuw @maTm BauT
éupnurn wnumpga ysrapraH mogfa MULUAOPUHUHT YynyoBU 6ynub
XuM3mat “mna onagu. AHa lWyura acocnaHub6, peakuMsHUHT Te3nu-
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rm 6up nuTpgaru MONNApPHWUHT  Ba™r OWPAWTM uMympa ysraprad
COHW 6unaH udopganaHagu. AlHM 370nga, peakUMSHUHT Te3nuru
MuHyTuUra 0,2 monra TeHr 6ynagu. Mopgfanap 3KBUBaAEHT MU/-
jopnapfa peakumara KWpuWraHnurupaH, peakuusara KuUpuUwaéT-
raH mopfanappaH 3%ap "alicMcuM KOHUEHTPAUUACUHUHI y3rapuwmn*
ra Papa6, peakuus Tesnurn Tyrpucuga (QUKp PUTALL MYMKWH.

\)Map “aiicu peakUWAHWHI Te3NUrn peakumara kupuwaétrad
MoAajanapHuHr TabuaTura, KOHLUeHTpauusacura 3"am, 6y peakums
Wwapoutura (Temnepatypara, 6ocumra, KaTanusatopfiap MWTU-
pPOK aTuw-3TMacaurura) 3"am 6orau”™ 6ynagu. J

Peakuna Te3nurum peakuuara KupuwaértraH Mopfanap KOH-
LeHTpauuanapura 60rnu” 3KaHAUTUHU MOJNIEKYNAP-KUHETUK Ta-
caBBypnap acocmpa OCOH TYLWYHUW MYMKWH. Mucon tapu”™acupa,
Mab/ym 3"axMmia Ba Mab/lym TemnepaTtypaja 6up-6upu 6unad
apanawTupunraH rascMMOH MWKKUTa MoAfa opacupa 6ynagurad
peakuusHU Kypub uyumamus.

ATa3napHUHI Monekynanapu, 3"ap Xun MyHanuwpja aH4ya KatTa
Te3nuk 6unaH 3"apakatnaHmb, anbartTa, Oup-6Gupura yupawuwiun
Ba 6up-6upura Ty Hawwuwm Kepak. MonekynanapHUHr y3apo
TabCUpKW, paBllaHKuW, 6y Monekynanap 6up-6upu 6unaH Ty Hall-
raHparuHa cogup 6ynagw; gemak Mofekynanap 6up-6upu 6unad
NaHYyanuk Tes Ty”~Haweca, peakuus YYyH ONIMHraH MojfanapHUHT
AHIM Mogganapra ainaHuwuy 3"am WyH4Yanuk Te3 6opagu, peak-
LMAHWUHT Te3nurm 3"aMm WyHYanuk katta 6ynaan. Monekynanap'
HUHT 6up-6upura Ty HalWuUwWw Te3Nurn 3"axm oupaurungarn Wy
MONeKynanap COHWra, AbHWM peakumara KupuwaértraH mopgjaa-
NapHUHI KOHUeHTpauuanapura 6ornuy 6ynagu.

MoneKynanapHUHI y3apo 3%ap “aHpai Ty Hawuwuy 3"am SIHrK
MoOneKynanapHuHr s*ocun 6ynuwura anbatta onumb 6opagun, Aeb
yinaw sapamaingn. KuHeTMK Hasapusa peakumsara kupuwaétrad
Mopfanap MabnyM KOHLUEHTpauusra Ba Mab/lyM TemnepaTypara
ara 6ynraHga, BarH 6upnMrn umumpa Mofekynanap Heya MapTa
TyUHalWWWN KepakanuruHy 3”°mucobnab Ttonuwra WMKOH 6epaaw;
peakuMs Te3NUTMHUHT 3JKCMepuMeHTan Wyn 6wunaH aHWUIAHHLLH
3ca Wy uai"T mumpga HeuyTa Monekyna gap3“a“m”at 60wWb;a MOMEKy-
nara alnaHuWKWHKM KypcaTagn. By MKKMHYM COH 3"amMma Ba’T 6u-
pUHYM cOHfaH Kam um™agn. AdTuaaH, Monekynanap opacuja
MablyM MPOLEHT aH4ya «akKTMB»Napu, SbHW Ty HawwWw BauTuas
aHuya KaTTa 3Hepruara 3ara bynraHnapu 6op; ¢a™aT aHa LWyHAan
akTUB Monekynanap 6up-6upu 6unaH TyuHalwraHgarmHa ynap
y3apo XUMUABWIA Tabcup I3Tagu, 6owua Mosnekynanap aca 6up-
6upn 6unaH Ty~ HawraHgaH KeliuH, y3rapmaraHu 3™onga 6up-6u-
pugaH k>ouagn, AMMO 3"ap "alicu alipum 3"onga aKTUB MONeKyna-
nap npoueHT 3"ap "aHya O6ynraHga 3"am, ynapHUHI 3"axm 6upnun-
rugaru abconoT COHUW, AemMak, camapanu Ty Haluwnap COHW 3"am
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KOHUEHTpaLusa opTuwm 6unam ycub 60pagm, LWYHUHT YUyH, peak-
UMSHWUHT Te3nurn “am opTagH.

JHAMW, peakuus Te3nurn GunaM peakuusra KUpUWAaETraH MOA-
LanapunMHT KouLeHTpauusgapu opacupa KaHfail Mukgopuit 6or-
NaHnW 6GOPAWUTMHM aHHUfawra YpuUHWG Kypalnuk. Bymuur yuyH
6UpOp KOHKper peakuUusuu, macanaH, ioj Ba BOAOPOAAAH BOAO*
poa noawmg )Mocun OGynuW peakUUACUHWU Kypub yumamus.

Ha + Js = 211]

bus 6upop mauwga Mabaym Temnepatypaja, 6up pX M BO-
popogra wywudya >'axm iiog 6yru apanalwiTupuaraH Ba apanawima,
Nap Kalcu rasHuUHr KoHueHTpauusacu 0,1 mon/n 6ynryHya cuHun-
rav, ge6 gapas uunainuk. Peakuus 6ownamnb, aHW WapouTaa
I MuHYT nunga 0,0001 monb H2 6munam 0,0001 monb J2 y3apo 6u-
pvkn6 HJ ra ainaHcuH, SBHU peakuWsHUHT Te3nurun 1 mumHyTmaa
0.0001 monb 6yncuH, geinnk. Arap rasnapgaH 6MpPUHUHT, MacanaH,
BOAOPOLHUHI  KOHLEHTpauMsacuHKW, Wy uauwra Teruwam muu-
fopfa BOAOPOA uywuw 6unad, 2, 3 kM 4 mapTa owwupcak, y .~on-
fa H2wmonekynanapu 6unaH J2 mofiekynanapu opacupgarum Ty Ha-
wuwnap coHn Bal\T Gupnurn nunga xXypam yuwaHya mapTa owagu,
Jemak, ynap opacuparum peakuUsHUHr Te3nuru “am optagu. Wk-
Kana rasHWHr KOHUEHTpauusCcuHU 6Up BaUTHWUHI y3uAaa, macanad,
6UpyY UKKUM MapTa, WUKKMHYUCK TypT MapTa OpTTUpuUIca, peakuums
Te3Nuru, cakkui maprta owagum sa mumytura 0,0001 -2-4 = 0,0008
mMonb 6ynu6 konagu. LUyHpaid “~mnnb, 6u3 uylhingaru xynocara
ncnam us:

"XUMUSBUIA peaKUMSHUHT Te3NUrn peakumsara KupuwaéTraH
MOALanapHUHI KOHLUeHTpauuanapu KynaiTmacura nponopumo-
Hanaup.

Xumus yuyyH Hu™oatga mMy~mm 6ynraH 6y koumpga 1867 iunpa
HOpPBErMANUK WKKUTa onum [ynbabepr ”~am Baare TOMOHWAAH
Taknug aTtuaraH 6ynmb6, mMacca nap TabCUPWU KOHYHM
pe6 atangu.

Maccanap TabCUpWM KOMYHWLW MaTeMaTUK xwu™atgaH udo-
fanawira yTap 3KaHMuW3, 3HI OAAWWA peakumanapfaH, sbHU Xyaau
HJ “ocun 6ynuw peakumacuparn kabu, 6up mMogfaHuHr 6uttan
Mofiekynacm OunaH WKKUHYM MOAJAHWHT 6GUTTa MOneKynacu ys-
apo TabCup 3TajguraH peakuyusnappaH 6ownanmms. Xosup 6U3HU
peakuuara KWpuwyBYM MOAJanapruHa UM3WATUPraHu Y4yH, OyH-
fail peakuusanapHu yMyMuin TeHrnama

A+ B=C

6unaH udoganain onamus.
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A MOJAaHUHT KoHueuTpauuscuHu [A] 6unam, B MOAAaHUHT KOH-
LueHTpauymsicunm |B| 6unan Ba WyHAak KOHLEHTpauusnap ofnuHranuga
peakuus Tes3aurmnu v 6unaH 6enrunab,

v=K-1A]-[B]

TeHrnamMaHu fgocun KunamH3, 6y epga K — nponopuuoHaniuk
KoapuumeHTa 6ynnb, aiiHM peakuus y4dyH aiHM TemnepaTypajga
y3rapmac KaTtTanukgup, 0Oy KaTTanukK peakuWsHWUHT Te3 /UK
KOHCTaHTacwu feb atanagu Ba peakuusra KnupuwaétraH Moj-
fanap TabuaTMHWHT peakuus Te3NUrura TabCUp STULINHU Xapak-
Tepnainau.

Arap touopuga ésiinram TeHrnama [A] — 1 Ba [B] = 1 geb ka-
6yn uWnuHca, y BaKTAa,

v= K
6ynagw.

ByHAam KypuWHaAWKH, peakUUAHUHT Te3NuK KoHcTaHTacu K cou
XHAOTMAAH ONraHfa, peakumara KAPULWYBYH MOAJaNapHUHI KOH-
ueHTpauuanapu (ékm ynapHuHr Kynaintmacu) 6upra TeHr GynraH-
fa, peakuus Tesnurura 6GapaBapamp.

Peakuusira 6utTa Monekyna amac, 6ankum 6uMpop MOALAHWHT
6up Heya Monekynacum KupuwaguraH 6ynca, peakuus Te3NUTUHUHT
Mpopgacn OGOHH"avyapoK KypuHuwga 6ynagm, mMacanaH:

2A+ B=D ékn A+ A+ B=D

by peakuus amanra OWWWMW Y4YyH, 6UP BAKTHWUHT y3uga A HUHT
WKKU Monekynacu B HWHF Gup Monekynacu GunaH TyuHawwu-LUu
Kepak. MaTemaTUK aHanU3HWUHT KypcaTuwuya, 6yHpaail xonga A
MOAAAHWHT KOHLUEHTPaLMACK peakuus Te3NUTUHWHT TeHrnaMacuga
WKKW MapTa raBAanaHuliyM Kepak:

v = [O-[A]-[A]-[B] = [Ce[A]2¢[B]

YMyMuii xonga, sbHM A MOAAAHWHT m Mofekynanapu B mopga-
HUHF N MOfieKynanapu 6GunaH 6Up BaUTHUHT y3ufa peakuusra
KUpUWraHa, peakuus TEe3NUTMHWUHI TeHrnamacu uyiugaru Kypu-
Huwpga 6ynagu:

V= K- [A]"1e [B]n
tOpopuaa GaéH aTWUATAHNapHU UyWMAarm KOHKpeT MHconnap si°-
0N Kypcatué Typagu:
H2+ J2—2HJ «= A'lHsHI*]
2NO + 02-=2N02 y = KINOJ2+104]

X,ap KaHgal peakuMsHUHT Te3AUrnM Ba™T YTUILIM 6GuNaH y31yK-
cu3 cypaTaa Kamaiin6 6opadu, 4YyHKM y3apo Tabcyp aTaéTrak
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mMofganap CekuH-acta capgp Oynub, ynapHWUHI KOHUeHTpauusana-
pn Tobopa Kamasgu. LUYHUHT yuyH, peakuus Te3nurum TyTpucuaa
cy3naHap 3kaH, “aMma Ba’T aliHW nanTgarv Te3NuWK Kysga TyTu-
nagu, SbHW arap MOAAAHWHT aiiHW naidTAaru KOHUeHTpauuscu
BaLT opanurmja CyHbuil Hyn 6unaH ysraptupunmain Typca, 6oL-
Na Mopfpara alinaHuWwun MYMKWH 6ynraH mogfa MWMBAOPU Ky3ga
TyTunagu.

Peakuns Te3NUIMHUHI peakuusara KUpWWyB4YM Mogganap
KOHLUeHTpaumanapura 60rHL 3KaHAUTU Tyrpucuga uuapunraH
f6apua Xxynocanap peakuuMsga WWTUPOK 3TajuraH uatTu” mMopfja-
napra Taanny”~nu amac. K,attuy moppanap dauaTr CUPTKU TOMOH-
napu 6unaHrMHa peakuumsra KupuwraHaurujad, aiHum “onga
peakuusa Tesnurn ~attu MOAAAHWHT “aXMWU KouueHTpauyuscura
amac, 6anku YHWHT CUPTW KaTTanurura 60rnHY 6ynafw; WYHWHT
YUyH arap peakuusga rasnap Ba 3puTuaraH mogganap 6unad
6up kaTopga, “aTTUN Mojpfanap “am MWTUPOK 3Tca, peakumsa Tes-
amru- (“aTTm MOAAAHVMHI MaikfanaHull papaxacu ysrapTupui-
mMaraHga) da”aT rasCMMOH €KW 3puraH MOAAanapHWHI KOHLEH-
Tpauuanapura 6ornu™ "ongarnHa ysrapagu. MacanaH, Kymup-
HUHT 8HULI peakuusacu

C+ 02= CO*

TE3NUTN  KUCMOPOAHWUHT KOHLUeHTpauusicurarmHa nponopuuoHan
6ynagm:

v = K[0,1

Amanga, peakuusnap Te3MKNapWMHU ynyalija, KynuHya, maccanap Tabeupu
NOHYHM[aH 4eTra ummnraHgek 6°nn6 kKypuHagn. ByHuHr cababm KynruHa
peakKuMmsasnapHUHIN 6up Heya 6oc”~uMy 6unaH 6GopuwKu, AbHU
KeTMa KeT bGynaguraH copgapol, 6up Heya npoueccnapgaH mbopat 6ynuwiunamp.
Maccanap Tabcupu KOHyHM 6y “onga >jap ualicm ano”mpa anemeHTap npouecc
YUYyH j;am Typpu 6ynagu, aMMo peakUMAHWHT ~aMMacu y4yH Tyrpu 6ynmaiigu.
MacanaH, Wogat kucnota H.KO3 Ba cynbwuT Kucnota H2SO3 opacupa bynagu-
raH peakuus uyihiumparn sikymuii Teurnama 6unaH udoganaHagu:

11J03+3H sS03=1 I.H-31 1jSOj,

6y peakuWSHUHT Te3nuru aca, ynyawnapra mysoduy, H2S03 HUHI KOHUeEHTpauuscu
Kybura nponopumoHan amac, 6ankuM YHUHr 6UpuHUM fjapaxkacura ~apuiib aHu”™ npo-
nopuuoHan cyparja optagu, Oy sca maccanap TabCcupu ~OHyHura ryé 3ufj Kenagw.
By peakuus nkkum 6ockuy bunaH 6opagu, asean HJO03 cekuH-acTa (X03vpya vomab-
nym 6ynraH) hoaut kucnota HJO02 ra uyiugarn TeHrnama 6yinuya aiinaHagu:

HJ03+ H 2S08=H J0 2+ H aS04

wyHpaH kKehinH 11JO  aca cynbuT kucnota H2S03 6unaH Xypja Te3  y3apd
Tabcup 3TM6, 113 Ba 112504 WM nocun ~unagn, fe6 apas sTannuk:

HJ02+2H 2508=HJ+2H 2504

ByHpaH XO/Ma peakuWsiHUHT Ky3aTunapjuraH Te3nuru, paswaHku, 6u-
pVvHYKN, CEeKUH 6GopaguraH npouecc Tesnurun 6unaH b6enrvnaHagu:, Agemak macca-.
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nap TabCUPH LUOHYHWra 6uHoaH, b6y peakuua Te3nurm H2S 03 KoHUeHTpaumsacu-
HVHF  YyUY/HYM gapaxacura amac, 6ankum 6upuMHUYM fapaxacura nponopuuoHan
cypatga OpTULWIH Kepak. (~a”m”™aTga aca 6y peakuus sHajga Mypakkabpoy
6opaan.)

[asnap opacupa 6GynagmraH Kynuuavk peakuusnapHUHC Xyda Mypakkab
fopuwn Ba Maccanap TabCUPWU LOHYHUTa 0A4AWiA waknga 6yiAcyHMacnmru rek-
wupuwnap épgamm 6unaH aHmnaHraH. LUYHWHT yuyH, peakuMSHWHI MexaHW3-
MWHW 4YMHaKaM ypraHmai Typu6, auaT peakuus TeHrnamacu acocuja peakums
TE3NIUTMHUHI KOHUeHTpauusara ~apab “aHpali ysrapuwu Tyrpucuga pgagun 6up
thukpTa Kennb bynmangu.

Peakuusa Te3nurn akaT KoHUeHTpauusalarmHa 3' ac, 6anku
fAHa 6up Myxum (akTop — Temnepartypara AoM 60mMu ayp. Tem-
nepatypa fgop 10° kyTapufaraHfga peakuus Te3IMTUUUH  HYKU-yY
MapTa OpPTHWMW Taxpuba Mynm 6unaH aHuunaHraH. Tem.&paTypa
nacarraHfa peakums Te3nuru Xxyaaum ywauda mapTa Kamasgwu.
Temnepatypa 10° kyTapunraHga Wy peakuus Te3NUTMHUHT Heya
MapTa OpPTULIMHKU KypcaTaguraH COH peakKLUMWAHHHITeMne-
patypa KosadhduuueHT u geb atanagu.

PeakynsaHUHT Temnepatypa KOIDMUUMEHTU WKKUTa TeHr Aaeb
pobyn kunuHraHga, macanaH, 0°C ga peakuusa 10 MuHyTAa Tamom
6ynca, 100°C ga 0,6 cekyHgfa Tamom 6ynuwunHKM gocob6na6 tonuuw
KWAMH 3amac. AkcuH4ya, 100°C ga 10 muHyTaa Tamom 6ynagurad
peakuus, 0°C ga 7 KyHra sikMH Ba™T muymga tamom Oynagu. ByH-
faH, lojopun Temnepatypanapfa Te3 6opaguraH KynruHa peak-
LMANapHWHI ofaTgary Temnepatypaja Xyfha CekuH 6opuwn [oT-
To ynap (macanaH, Bogopoj 6unaH KucnopopfaH cyb pocun 6y-
AW peakuusicm kabw) 6usra cogup OynmaérraHgek 6ynub Ky-
PUHALIN  TYLWIYHAPANMAUP.

Temnepatypa KyTapuaraHga peakuus Te3NUrMHUHT Kyn Aa-
paxa optuwura cabab mosnekynanap opacugaru TyLHalwuWW COHU-
HUHT opTulwKruHa fAe6 m3oxnaw spamaingun. KuHeTuK Hasapusra
Kypa, MoOneKynanapHuWHr fopakaT Te3nuru abconwT Temneparty-
pajaH 4ymkapuiraH ksagpaTt wagusra nponopuumoHan cypaTtga op-
Tagu, OOonbyku, peakums Te3nurum OyHra uaparaHjga aHuya Tes
opTagn. TemnepaTyprHUHI KyTapuauwWy MoneKynanapHUHI TyKHa-
WWW COHWHW OpTTMPUOIMHA fJoNman, 6ankym XUMWUABUIA y3apo
Tabcup coamp bGynuwmra onmb 6GopagmraH 3aphekTUB TyLHaLIML-
nap COHWHW AOM OpTTMpagW, AbHW aKTUB MONEKynanapHWHI HUC-
6uii coHMHM owwupagun, pneb pocobnaw kKepak. by pgogucaHuHr
cababu Wy O6ynuwyM MYMKUHKW, TemnepaTypaHWHI KyTapuauwu
6unaH monekynanap 6ekapoppol, Ba, AeMaK, XUMUABUN peakuuns-
napra aH4ya MOWWIpoOK, 6ynn6 ponagw.

HupoaT, peakuus Te3nUIUra foht 3yp TabCUp 3TafuUraH YYuH-
4yn akTop KaTanusatopnap, AbHW peakuus Te3NUTUHWU y3rap-
TMPKNG, y3U peakuuafaH KelnH XWMWUABUIA >KWAOTAAH ONraHga
y3rapmai, peakuymarada kaHpan mukgoppa bynca, Xxygaum ywadya



220 VIl 606

MHUAOpAAa KOnajHraH mogganapuuur MWTUPOK aTuwmgamp. Opar-
fa, KatanusaTtopinapuuWHr TabCUpW peakuusnapHu Tes3naTullAaH
néopat 6ynagu. bab3aH KaTanusatop peakuma TesnuruHu 1000
mMapTa Ba yHAaH “am Kyn owHpagu. KatanusaTtop cudatuga, Ky-
MUHYa, KYKYH XO0/ra KenTupunraH Metannap Hwnatunagu.

Bus, "ap Xun WapoMTUUHI peakumsanap Te3aurura KaHpaai
TabCUp 3TUWUHWM Kypub YHUMLLAA, acocaH, GHP >XWHCAK, 6olwKaya
aiTraHga, romMoreH cucrtema napga (rasnap apanawma*
Cu Ba spuTManappa) OynaguraH peakuyusanap yctuparuHa Tyxra-
nné yTamk. Peakuusnap retcporcumcucrtemManapga aH*
ya Mypakkab 6opagwu.

duU3NK EKM XUMUABWIA Xoccanapu >KuuaTugaH ysapo apk Ku-
naguraH Ba 6up-6upugaH yerapa cupTnap 6unaH axkpanraH WKKu
KM 6Mp Heya «.MCMMapfaH Ty3uaraH cUCTema reTeporeH cucTema
fpe6 aTanagu. [eTeporeH CUCTEMaHWHI GUP XXUHCAWM LWUCMAAPUHN
YHUHT (a3 anapu peb aranagun. MacanaH, My3, CyB Ba ynap
ycTuga TypraH cyB 6yru yy asagaH: uattuy (my3), cyw”™ (cyB)
Ba rascumoH asa (cyB 6yru) pgaH ubopaT reTeporeH cucTeMamm
Tallkua uunagu; KucnoTa Ba yHra TywupunaraH 6up 6ynak metann
KKV (ha3afaH mbopaT cuMCTeMaHW TalwKun uunagu sa "~okaso.

leTeporeH cucTemafa peakuma “amma BauT WMKKKM (hasa ypTa-
cuparum yerapa cupTga cogmp 6ynagm, YYHKM MKKana QasaHWHT
monekynanapu ,\\am 6up-6upu 6GunaH aHa Wy epga Ty Hawagw.
LLUYHWUHI YYyH TreTeporeH peakUMSHWUHI Te3nurn 6u3 Kwopupa Ky-
pub yTraH yuta gakToprarumHa amac, 6anky peakumsra Kupuulys-
yn aszanapHUHr 6Hp-6upura Terud TypraH CUPTHHHHI (HO3aWUMUHT)
KaTTa-KHYMKAUTHra “am 6oramugup. HO3aHUHT KynakTupuauwim
peakuuns Te3UTUHUHT opTuwKUra onnbé 6Gopagn. MacanaH, KyKyH
Nonravya MalifanaHraH Kymup cupTu KaTTa GynraHaurugaH, WUpHK
bynaknapgaH ubopaT KyMHpra uaparaHfja aHya Te3 énagu; Me-
Tannap KykKyH “onfja o/MHCa, YNapHWUHI KucnoTanapfa 3apuwmu
aHya optaguM Ba “~okaso. [eTeporeH peakUUAHUHI Te3AUTUHU
ownpysun My~ um akTopfaH 6upn guddysnaup, guddysus
Tyalinm, peakumara KHPULWYBYM MOAAANAPUUUT AHTULAU-AHTU
nopumnsnapn derapa cuptra kenmb Typadu. OAuddys3ns npoueccu
CUNKUTUL KM ~OpuLITUpUW  Wynn 6GunaH CyHbUIA pasBullja
Tesnatuaca, peakKUMAHUHT Te3AUIM ~aM aHya OpPTULIM MYMKUH. »

59. XumusBnuii  mMyBosaHaT. KynruHa xumusaBuii peakuyusnap
WwyHaan cogup 6ynaguku, peakuma yyyH ofMHraH mojjanap peak-
LUusa HaTuxacupga Tamomunia 60HWA Mopganapra anaHagn éku,
6owkavya aiNTraHpa, peakums oxmpurava 6opagu. Ma-
canaH, 6eptone Tysu “uU3pgupunraHga Kanuin xaopuara Ba KHC-
nopojra KONAWKCH3 ainaHagu:

2KCHO3= 2KC1 + 30,
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Busra mabnym 6ynraH wapoutga 6y peakuUSHWUHT TecKapucu»
AbHU Kanuik XJopug Ba KucnopogfaH 6Geprone TY3UHWUHT XOCUN
6ynuwmn MyMKWH 3mac. byHpail peakuusnap amanuii xu*atgas
LanTMmac, 6owuavya anTraHga, 6mMp TOM OH NamMa peak-
umanap pe6 aranagu.

Bogopog 6unaH Temup KywHALWCKM opacupga OynaguraH peak-
una Tamommna 6ow” a xapaktepra ara. Arap UatTuK KU3gupunrad
TeMUp KYHHAUCKU YyCTUAAH BOAOPOA yTKasuica, TEMUP KyKHAUCK
Temupra alinaHagun, BOAOPOA 3ca KYKWOHAM Tapkubuparu Kucnopog
6unaH 6MpuMKNG, cyB Xocun “nnagu:

FeA, + 4H3= 3Fe + 4HD

WKKUHYM TOMOHAAH, XYAAM WyHAalk TemnepaTypaga Temup Ky*
KyHUra cyB OyTW TabCWUp ITTUPUG, TemMUp KYKOHAWCM >;amMfa BO-
Jopoa ONuW MYMKWH. By peakuus, arap YHrgaH uanra TOMOH
yuunca, xXyaau to”opugaru peakums TeHrnamacu Ka6u TeHrnama

6unaH HgpoganaHagun:
3Fe + 4HMO = Fed 4+ 4H2

WyHaah umnHG6, ailHM Temnepatypaga 6up-6upura “~apama-"ap-
WKy 6ynraH WKKWM peakuus 6opafgu: Temup KylHAMCUM 6GunaH BO-
fopoajaH Temup Ba cyB byru ~ocun G6ynagu, Temup Ba cyB 6yru*
JaH aca sHa TeMup KywHaucu 6unaH Bogopof "“ocun 6ynagw.

BuUp LWapoOMTHUHI y3uja WKKM TOMOHra ”“am 6opa onagurad
npoueccnap "aliTap, 6owNaya aikTraHga, MKKuW TO MO WA a-
Ma npoyeccnap pgeb artanagu.

XuUMUABMIA npouecc “aliTap 3KaHAUTMHU KypcaTull Y4yH, pe-
aKuus TeHrnamaeHgarn TEHTMK 6enrucu ypHura uapama-"apim
TOMOHFa “aparaH WKKUTa cTpenka Kyhunagu:

FeD 4+ 4H,TI 3Fe + 4H.0

YangaH yHrra TOMOH 6opajuraH peakuusHW Ty rpu peakuus
ne6, yHra lapama-kaplim TOMOHra 6GopaguraH peakuusiHu aca
TecKapu peakuua feb ataw uabyn UWMAWMHTaH.

l\aiTap peakuusnapHWHT y3ura Xoc XycycusiTW LWyHJaH un60-
paTKu, arap peakuus MmaucynoTnapu ysapo TabCup joupacupad
ynuapub obopunmaca, 6y peakuuanap (MacanaH, rasnap opacwu-
fa 6epk mamwpa bynaguraH peakuuanap) oxupurada 6opmaigu.
Peakumna yyyH OonuHraH mopgpanap, ~atrTo yfap 3KBUBANEHT MUK-
jopnapAa ONWHraH 6ynca nam> peakuus ma’cynoTnapu Xocun
oynuwura ey Ua4vyoH Tyna cappnaHmangun. Peakuus ¢a”aT mMab-
nyMm veraparava 6opub, WwyHAaH KelivH, ryé TyxTab uonagw.

by “opgucaHum KOHKpeT mMuconga kypcarn6 Gepamus. HO”opu
nMnepatypafa kKap6oHaT aHrugpug 6unaH BOAOPOA Y3apo Tab-
cup aTtub, yrnepos (W)-okcup Ba cys ,\ocHn uunagu. by peakuus
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uaTap peakuus O6ynu6, uyihmpgarun TeHrnama 6unaH udgogana-
Haau:

C02-bH2I;C0 + HD

Arap 6up rpamm-monekyna kap6oHaT aHrugpug 6up rpamm-
MoneKyna cyB 6unam apanawTmpununb, apanawma 1200° rauva
umsgmpunca, 0,6 rpamm-monekyna yrnepog (M)-okcmup Ba WyHYa
cyB 6yru >ocun 6ynamn geryHuya peakuus derapara etagu; 6y no-
nnca Taxpuba Aynm 6unaH awwnadraH. Jemak, peakuus ydyH
onMHraH mopgpanapgaH 0,4 rpamMm-monekyna KapboHaT aHrugpuj
Ba 0,4 rpamMm-MofeKyna BOLOPOJ peakuuara Kupuwmain uonagw;

CO, + Hr CO+ 11,0

Peakuusira KMpULLYBYY MOAAANAPUUNT [AacTNabKu M>L-

00PN (T-MOJIb XM COBUIMA) e eeeeenes 1 1 0 (0]
Mopgganapumnr peakuysi dyerapara etravgary MLuly;op-
WP (T-MOIb XM COBU Q) ceucerreriirieeieiieiseeieeiesssenisenns 0,4 0,4 0,6 0,6

Bns Kypn6 uymuaéTraH peakUUSHUHT «TyxTab yonuwura» cabab
Teckapu peakuus 6OPAUTU 3KAaHAUTUHU TYLWYHWW UWAKH 3Mac.
Jap~aunuat, kapboHaT aHrugpug Bogopos 6unaH apanawTupun-
raHfaH KelivH, ynap opacupa peakuusa 6ownaHagu, 6YHUHT HaTu-
xacupa yrnepog (WM)-okcup monekynanapu 6unaH CyB MONeKy-
nanapu >\ocun 6ynagu. By peakuus JaBom 3TraH capu, peakuus
YUYYH ONWMHraH MOAAanapHWHT KOHLUeHTpauuMHaapu kKamaiunb, peak-
UMAHUHT Te3nurn Tobopa cycasgn. LWy 6HnaH 6up BauTha, Tecka-
pyv peakuus yuyyH WUMKOHUWAT Tyrunagu. Yrnepog (11)-okcug mo-
nekynanapuw 6unaH CcyB MOnekKynanapu ysapo TyuHawwm6, siHa
KapboHaT aHruapug MofeKynanapu Ba BOAOPOA MOjeKynanapura
ainaHa onagu. bownaHrny nantga yrnepog (M)-okcup Ba cyB
Monekynanapu kam 6ynraH naitga, 6y monekynanap 6up-6upu
6unaH KampaH-kam TyuHawaan. AmMMo 6y mMogganap Mosekyna-
NapUHWHT COHU Kymasi 6opraH capu ynap Te3-Te3 TylHallaguras
6ynu6 uonagn, O6YHUHTr HaTuXacupa TecKapu peakLuss CEKUH-ac-
Ta Te3nawa 6opagu. Hw" oAT, wWyHAalh naT Kenaguku, Tyrpu
peakuus 6unaH Teckapu peakuus Te3nuknapH 6apaBapnawub
uonagu, AbkM "ap uaiicu BauT OUPNHrMaa Teckapu peakuums Ha-
Thxacupga LaH4ya KapboHaT aHruapujg MoNieKynacuM Ba LaH4ya BO-
Lopofn MofieKynacu X>0cHn 6ynca YnapHUHT LYyHYa MoOfeKynacu
nyuonagn. LWy naiTaaH 6ownab, peakuus ydyyH ONMHTaH Kap6o
nat aHrugpuj 6unaH BOLOPOAHWHI LaMMacu peakuusra Kupuu-
MaraH 6ynca >"am, TypTana Ta3HUHT KOHUeHTpauusanapH ysrap-
mMaid uysau.

Arap 6y peakums ydyyH Kap6boHaT aHrugpug 6unaH BOLOPOS
amac, 6ankum yrnepog (11)-okcmg 6unaH CcyB OnraHMmmsga 3,
6apn 6up, ywa HaTWXaHWHT y3ura KenraH 6ynap 3guk.
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Peakumuara KuWpuLIyBYM MoOAAanap CUCTEMACUHWUHI aHa LWYH-
pai \onaTu, AbHU 6y MoAgJanapHUHI KOHLUeHTpauusnapu ysrap-
Maii $onaguraH %onaTu XMMUABMIA MyBo3aHaT fAe6 aTanagu. Tyr-
pu peakUUAHWHT TE3NUTN TecKapu peakKUWAHWHI Tesnurura 6apa»
BapfnawraH Ba’TharmHa XUMUABUIA MyBO3aHaT 103 6Gepagu.

busra peakums TyxTab Konmb, gaBoM I3TMaéTraHgek 6ynub
KypuHagu. AMMO peakUuUsHUHr TyxTab “onuwm 6usra auart
WwyHgak 6ynu6 Tywnagu; acnuMja WKKana peakuuMs >aMm gaBoM
atagu, 6mpo” 6y peakuMANapHUHT BUPU MKKUHUUCUHUHT HaTuXa-
CUHU liyeda uyuapagu.

XUMnUSBUIA MyBO3aHAaTHUHI cababu peakUUSHUHT TyxTab Uo-
AWK amac, 6anku “apama-uaplunm UKKW npouecc Te3NUKAAPUHUHT
6apaBapnawmb uonraHnuru 6GynraHugaH, 6y MyBo3aHaT Y3 MoO-
MATN XKuntatnfaH AMHamMmuUK MyBo3zaumatgup. by myso-
3aHaTHW, mMacanaH, 6akka CyBHWHI 6up BakTga “yhinnub Ba capg
UMAMHWG Typuwuparm MyBO3aHaTura alHaH yxwaTull MYMKWH.
Arap 6akka "yiunaétraH CYBHUHI MUWKAOPW 6GakfaH Tylwupuna-
étran muwytopura 6apasap 6ynca, 6akga CYBHWUHI MUKZOPU Y3»
rapmangn, xumuasuii MyBo3aHaT 03 bGepraHfa mogpanapgaH >'ap
6upn MULLOPUMHWMHT y3rapmal LOAUWN >aMm XYAAM LWYHra yx»
wanign.

Wy moppmanap opacumpa Lapop TOMraH XWMWSABUA MyBO3aHaT
lWapomnT y3rapmaraHja xo”‘naraHya ysol Ba’T caunaHuwb6- Typagu.
AMMO peakumaga MWTUPOK 3TaéTraH mMopgpanapgaH ey 6ynma»
ranga OWPWHUHT KOHUEHTpauusacu ysraptupungumu, 6ac, Xyaau
Wy onga MyBO3aHaT Oy3unagvm Ba fonraH 6owua mopfanapHwWHT
AaM  KOHUeHTpauusnapu ysrapa 6ownaigu.

MacanaH, kuymnpgaru kap6oHaT aHrugpug, BOLOPOL, Yrfepoj
(I-okecunpg Ba cyB 6yrm mMyBo3aHaTha OynraH uguwra siHa 03poK,
Kap6oHaT aHrumgpup uywainnuk. KapboHaT aHrugpuj KoHLeHTpa»
UMACUHUHT y3rapulln pasBllaHKW, YHI TOMOHra 6opaguraH peak-
UMAHW Te3naTub, YHWHT Te3NUrMmMuM TeckKapu peakuus Tesnurupau
BaUTMHYa oUopuM Uumnmb uyaan. BYHUHT HaTuxkacupa, kKap6oHart
aHrugpug 6unaH BOLOPOL KOHLUeHTpauusnapu CekmH-acTa Kamau
6opn6, yrnepog (l1)-okcup 6unaH cyB KOHUeHTpauusnapu To6o»
pa opTagu. bup TomoHgaH, yrnepog (ll)-okcup 6unaH cyeB Mosne»
KynanapuHWHI Kynauwu, WKKUHYM TOMOHAAH, KapboHaT aHrug-
pug 6unaH BOAOPOA MOEKYNanapUHWHT Kamaluwu nkKkKana peak-
Uua  Te3NUruHu 6apaBapnawiTUpryHya, KOHUeHTpauusnapHuHr
y3rapuwuy gaBom 3TaBepagu. Mkkana peakuus Te3nurn 6apasap-
NaliraHgaH KelimH, MyBoO3aHaT i“apop Tonaau, amMmo 6yHga TypTa»
Na MOAAAHWHI KOHUeHTpauuanapu wunrapurugaH o6owuava 6y»
nagu.

MyBo3aHaT 6y3nnuLM HaTuXKacuja KOHLEHTpauusanapHuHr
y3rapuill npoueccyu MyBO3aHATHUHI CU/DKUWK feb aTanagu.
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BawapTn, 6yHAa TeHrnaMaHWUHI YHr TOMOHWAaru MoAganap
KOHUeHTpaumanapu opTca (Ba, anbarrta, wy 6unaH 6up BauTaa,
TEHraMaHWHT Yan TOMOHWAaru Mopajanap KOHLUeHTpauusnapu Ka-
Maiica), y >onga, MyBO3amnaT YHI TOMOHTra, SAbHM TYrpH
peakuWAHWUHI 60puW TOMOHHFA CUN X MA AW feAiunagun; KoH-
LeHTpauuanap akCuMH4Ya y3rapca, MyBoO3aHaT 4Yanmn TOM OH-
rac Mnxu g waped aintunagun. MacanaH, ouopuga Kypub ytun-
raH MuUconga MyBO3aHaT YHI TOMOHFa CUMKWUALWN, YYHKU YTNepoj
(I-okcupg 6unaH CcyB KOHUeHTpauusnapu ysrapagu.

JHAM, MyBO3aHaT 6OWMaHHW LW3PTUHU MaTeMaTuMK LWaknga
nhoganannmk.

Kyiingarn ymymnii TeHrnama 6unaH HgofanaHaguraH kantap
peakuuns cogup 6ynmokpa, ge6 gapas uumnannuk:

A+ B "C+ D

6y epga A Ba B wukkuta moaga 6ynub, ynapgaH C Ba D dHrm
mogganap xocun 6ynagu. by Mopfanapumur KoHUeHTpauusnapuHu
Ternwnnya [A], [B], [C] Ba [D] 6unaH 6enrunaiimms. KOKopuru ctpen-
Ka NMyHanuwunga 6opaguraH peakuus Te3aUrMHW vt 6Gunaun, TeckKapwu
peakuua Te3nUrMHU 3aca Y., 6unaH 6enrunaiiMus. Peakumsa Tesnuru pe-
akumara kupuwaétraH Mofjanap KouueHTpauusnapura nponopumoHan
bynraHnurugan, Typpy peakuus Te3nuru

y, - IC < [A] «|B|
6ynagu. Xyaau LWYHWHTAEK, Teckapu peakuus Te3nuru
= K.+1q «[1)]
6ynagu. MyBo3aHaT Kapop TOMraH BauTAa WMKKana pPeakuUsiHUHI Tes-
NUKNapH 6GapaBap, SAbHW
Ki *[A] * [B] —Kr m[C] « [D]
6ynagn. By TeHrnamMaHWHT LWaKAMUK y3rapTupme,
C-Pl K
IA] - [B] * K,

HM xocun kunamms, K! 6unaH K2 ysrapmac katTanuknap 6ynrammpgan
YNapHUHT Hucbatm y3rapmac KaTTanumkgup. YHu K “apgu 6m>
naH 6enrunao,

[C |- [P]

[A] Bl

HM “ocun kunamms, 6\ epga [C], [DJ, |A] Ba [C| Teruwnm mogga-
NapHHHT MyBO3aHaT BakKTHAArM KOHLUEHTpauusnapuHu KypcaTagu.

K y3rapmac kaTTanHIM MyBO3aHaT KOHcTaHTacu geb
atanagu. by kaTTasHK "ap KailCcH peakuus yyyH xoc 6ynu6, kou*
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LueHTpaumanapra 6ornw, smac, aMMO TemnepaTypaHWHI y3rapu-
wn 6unaH ysrapagu. Arap 6y KaTTanuKHuHT Ki : /<2 Huc6atura
TEHI 3KaHAUrn Ba, gemak, 6up xun TemnepaTtypaga Ba 6up 6up-
NWKKa TEeHr KOoHUenTpauusnapfa Tyrpu peakuus TecKapu peak-
umsgaH Heya MapTta Te3 60OpPULIMHM KypcaTuwm 3abTubopra On.uH-
Ca, YHUHT ()M3MK MabHOCMHU TYLWYHWUW LWUAMH Bynmaingu.

FOkopupa 4uKapunraH TeHrnamMa maccanap TabCUpW LOLYHU-
HAHT uUaiiTap peakuusnapra TaTow; 3TunaguraH MaTeMaTuk
npopacuanp. YHWHr MabHOCUHM “yiilgarnya Tabpudnaw Mym-
KWH:

KhaliTap peakuyusnapga \ocun 6GynraH MoAfanap KOHLEH-
Tpauusnapu KynaliTMacUHUHI peakuusi y4yH ONMHTaH MoAapaa-
nap KoHUeHTpauusnapu KynaliTmacura Huc6aTu mMabaym 6Gup
TemnepaTypaja Ly peakuus ydyyH ysrapmac 6upop KaTTaauk-
Ka TeHr 6ynu6 KojraHaarnHa MyBo3aHaT 6GolwaHagw.

Arap mMopganap 6GuUp Heua MojeKyfnafiaH peakuusfga MILITUMPOK
Ta, hinu

WA H nB —/C + gD

6ynca, y ,y)iga MyBO3aHaT KOHCTaHTacuM TeHrnamacu KyiiHgaruya
esunagu:

\C\» o -P)7

Arap peakuusfga KaTTuK, mMojfanap WWTUPOK 3Tca, YNapHUHT
KOHUeHTpauusnapum MyBO3aHaT KOHCTaHTacu wudogacura Kup-
MaligH; ynap HnMa cababgaH peakuusa Te3nuru udogacura Kup-
maca (217- 218-6eTnapra kapancHu), 6y mdopgara xam LWy ca-
6abgan kupmaingun. MacanaH, Kapb6oHaT aHrugpug 6unaH uyp
\onmgaTtn Kymup opacupa bynaguraH

CO, + C:z 2CO

peakUMHCKH YUYyH MYyBO3aHaT KOHCTaHTacu

_ ICOJa
[COq

HucbaTn OHNaH wdoganaHagu.

FOkopufa KypcaTuaraH peakuMsSIHUHT MyBO3aHaTW Kap6oHaT
aHrmapug KonueHTpauusacHum éku yrneposg (M)-okcup KOHLUEH-
Tpayuacumm y3rapTnpwWmM Hynu 6unaH M3gaH 4yn’apuaniuy Mym-
KWUH; KYMUP MUULOPUMHAT Kynantupuauwmn ”"am, KamManTupHIn-
lWH “am MyBO3aHaT ”“ofatura ”ey uaHAan Tabcup 3Ta onmangu.

MyBO3aHaT KOHCTaHTacu TeHrnamacugaH oiganaHub, peak-

15 K. 1. TuHka
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umara KupuwaétraH wmoppanapfaH OGUPOPTACMHUHT  KOHLeHTpa-
umMdcy ysrapraHja MyBO3aHaT Lail TOMOHra CU/DKULLMHU aHruifaw
KuiinH amac. byHu kapboHaT aHrugpup 6unaH Bogopoj opacuja
6ynaguraH 6u3ra Mabnym peakuus muconmpa Kypcatub 6bepa-
Mun3.
By peakUMSHUHT MyBO3aHaT KOHCTaHTacu

[CO] - [HeO]

“ 1COa| * [Hal
TeHrnama 6unaH wudopganaHagu.

MyBoO3aHaT LUapop TOHAM [JeryHya, rasfap apanawimacupgaru
BOAOPOA KOHUEHTpaLMACUHWU OHWPAMK, Aeb dapas kunainnuk. Aii-
HW Mpouecc YyuyH

]jcobln.,0|
1C07 «|111

HucbaTn ysrapmac 6ynaraHaurmngaH, Kacp mMaxpaxuHuHr (BoAopoj
KOHLUEHTPaUUACAHUHT) OpTWUWM MyBO3aHaTHUW 6y3nb, Maxpax-
HUHI KamMalHLWHra Ba, allHWM BauTAa, CypaTHUHI opTuwmura cabab
bynafluraH peakuusiHu, AbHU KapboHaT aHrugpug 6unaH BoAOpoj
mMonekynanapHHu yrnepog (ll1)-okcup 6unaH cyB Monekynanapm-
ra aHnaHTHpaguraH peakuusHu TesnaTuwK Kepak. by peak-
UMAHUHT  Te3naTUAMLWIW  HaTuxacupa, peakuusara KApULLYB-
YH MoAfjanap opacuparn uarapuru MyHocabat TuKaaHrady sHa
MyBO3aHaT Lapop Tomagu, ammo 6yHAa KapboHaT aHrugpug
KOHLEeHTpaumacm BOAOPOA LUyWwunMwmaaH onguHrura KaparaH-
fa kam 6ynumb uonagum, cyB 6yruHuHr Ba yrnepog (ll)-okcugHuHr
KOHUeHTpaumacm aca optagn. KapboHaT aHrMApUAHUHT  KOH-
LeHTpaumacu owwupuaraHga “am (6H3 umarapu aHuunaraHgek)
&kn yrnepof (I1)-oKCUAHUHT EXYA CYB OYTMHUHI KOHLeHTpauusacu
KamantupunaraHga ?%am, paBllaHKU XyAAWM aHa LWyHAal HaTuxa
ynuagun. by uyonnapHuHr 3“ammacmpa mMyBo3aHaT yrnepofn (H)-ok-
cug 6unaH cyB 6yru Locun 6ynuil TOMOHUTa CUDKMIAAN. AKCMHYA,
yrnepoa (l1)-okcmug uamga cyB 6yrM KOHUEHTpauusanapuHWHT
owunpunmwmn ékn kapboHat aHrMapuja uamja BOLOPOS KOHLEHTpa-
UMANAPUHUHT  KaMalTupunuwH 6owua (ouopupa anWTunraHura
Teckapu) 3aphekTHM BYXyfAra Kentupagun, AbHU MYBO3aHATHUW AH-
rm Muuaop kKapboHaT aHrmgpug Ba SHIM MWUULAOP BOAOPOSL /1;0CUN
Oynuw TOMOHUra CUMKUTaLN.

lOuopnga 6aéH aTunraHnapfaH HULOATAA MYLUM WKKUTa Xy-
noca yuuapuw MYyMKWH.

1 KaliTap peakuusira KUpuwraH Mojanapumur 6upupaH uM-
KOHM 6opuya Tyna onjganaHuLl Y4YyH, YHra opTUKYapoL OfIMHraH
MKKMHYM MOffa TabCUp ISTTUPULL Kepak.

2. Arap peakuusa ma“cynotnapugaH 6upum “ocun 6yna 6oprad
capu ys3apo TabCup poupacufjaH uuuapuaca, MyBO3aHaT LWy ma’-
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CynoT “ocun Gynuw TOMOHWra Y3NyKCU3 cypaTfa CUMKUALAW Ba,
WyHAak umMnnb, Laintap peakuus amanja OXuMpurmya eTKasumauLLH
MYMKUH.

MacanaH, kap6oHaT aHrugpup 6unaH BOLOPOAHUHI Yy3apo
TabCcup 3TUW BauTMpa "~ocun 6ynaguraH cyB peakuuoH apanalu-
mMafaH uyunuapub tbopunca, kapboHaT aHrmapug "~ampga BOJOPOA-
un yrnepog (MN)-okcupg Ba cyB 6yrura 6ataMom aiiNaHTUPULW MyM-
KWH.

Xyoan LWYHWHTAEK, LUaTTuL KU3AUPUAraH TemMup KyHHAUCK
ycTuianm BoAopof yTkasunca (221-6eTra Kapa/iCuH), TEMUP KYHH-
aucn Temup MeTanura 6atamMom ainaHagu, YyHKW peakuus BauTu-
pa “ocun 6ynaguraH cye 6yrm optmuya Bogopog 6unaH 6upra,
peakuus fgoupacufpjaH Yy3nykcu3 cypaTtga u4ukub Typagum. bepk
naouwaa 6y peakuus oxupurava 6opmangu.

Peakuusara KMpuwmaérraH mognanap KOHUeHTpauuanapuHuHr
MyBO3aHaT BauTuaa ysrapmacauru 6up uatop Xyga MyuUuMm uu-
cobnawnap uuauwira MMKOH 6epafgn. JHr ogauii  peakuyusanap
YUYH LUMAUHaAWraH aHa wWyHAaln "~ucobnawwfapHUHT TUNWUK MU-
connapupaH 6up HevyacuHW KenTmpmb yTamus.

/-nucon. IiiTup peakuua 1 | B 2C  TcHrnamacu 6wnaH wudoganaHaau.
MyXn.M.H ivilioft mnraii HOuuga yvana MOAAAHVHE KOHLUEHTpauuanapu: [Al= [B[=
3 Jdi.wo/i]i | 4 monb!'n agu. MyBO3aHaT KOHCTaHTacu \amga A Ba B mMoagda-
NapHULW  facTiabky KOHLEHTpauusaapyu xucobnab TOmWACUH.
[>y peakuusi yyyH MyBO3aHaT KOHCTaHTacu

. [cp
A~ [A] [B)

TeHrnama 6wnaH WofanaHagn. By TeHrnamara  KOHUEHTpauus  “miMatnapuHm
Lyiicak,
4a 16
*=* 3"N== 9=1>/8
HALAON.

A Ha I' Mogganapumnr AacTNabKN KOHLEHTpaUWsapyHi TOMULW YUyH peakLmus TeHr.
namacHra 6uHoaH, GMp MOfieKynia A Ba OMP MOfeKyfa B peakumsara KupULLCA WKKu-
Mivieuyjia C .\ocun GYNHWMHH ~mcobra onul kepak. [emak, 4 mons C *;0cun 6ynu-
N ydyH 2 monb A Ba 2 monb B keTagu. LyHpaii “wimb, A Ba B moamanap-
ML ;i i-i | HMN KOHUEHTPAUMANAPUHUHT jjap Gvpn 5 monb/n ra TEHr 3KaH.

‘mncon. A |-B "C-|-D peakuusiMm ydyH MyBO3aHAT KOHCTaHTacu WKKWra
TeHr A hi B mo/VT'napavHr gactnabku KOHLUeHTpauusanapu:

|A| =5 monb!n\ jB] = 1 monb/n\

TppTana MOAOAHVHI myBoO3aHaT BauTudary KOHLEeHTpauusnapu ~uncobnab TOMWICUH.

A Ha B mogganapuuur \ap OMp rpamm-MonekynacugaH 6up rpamm-MOsieKy-
nagaH C Ba D “ocun 6ynagn. A Ha 1! mogganapuuur peakupsara KMpuwraH Mosb-
napy COHUHU X 6unaH 6enrunaimus. Y \onga, TypTasia MOAO@HWHI MyBo3aHaT Bal-
THAarn KorueHTpauuunapy uyingarunda wdoganaHaju.

[C11D1 x; LAl » 5-x; [B)J= 1-K

www, Orb: ta. Lz,



228 VIl 606

by uuwiimaTnapum MyBO3aHAT KOHCT@HTacKM TeHrnamacHra Kynmbé, jy/inparivpHu
pocu)l K.munamms:
Xi
5—x)(1—*)" * Mx+ 10= °1 *1=11,1; x2=0,9

BUPUHUM  HAaTMXa MYMKUH GyfMaraHiMrn ydyH, YHU xucobra o/wail, mysosaHaT
MaKTUAary KOHUEHTPruMsIapHH ToMamus;

[CI=[D| = 0,9 monb/n, |A| 4,1 momb/n-, |B] = 0,1 monb/n
By wapontaa

gJo _ 2
1Al B

6/NMMWINTa WMWOHY  NOCHN  KH/DKH KWiAMM 3mac.

«0. Jlc WaTenbe npuHumnbl. Peakuusdra kupuwaértraH mopna-'
nap KOHUEeHTpauusn3puHWUHI MyBO3aHaT ”~ofnatura ”"aHpam Tab-
CUp 3TUWIKMHN Kypub YTAWK; 3HAW, TemnepaTypaHMNHr Ba 6o0cUM-
HVWHT y3rapullyM MyBO3aHaTra KaHgai TabCup STULLIMHU Kypub um-
Aywra yrtamus.

TemnepaTypaHiHI KyTapuauwu, ymymaH, 6apya XuMUSBUNA
peakuusnapHu te3natagu, amMo “ap XuUn peakuusnapHu ~ap xun
Tesnatagu. Kynuumnuk “onnapfga Tyrpu peakumsa Te3nuru 6unax
TecKapu peakuus Te3NUTUHWHE y3rapuwun 6up xunga 6ynmaingm
Ba ynapHuur 6upu Tespol 6opa 6ownaign. AMMO, 6Mp TOMOHAAH
YCTYH 6ynu6 uonraH peakuus MaCynoTNapUHMHI Kynauwwu Ba,
MKKWHYN TOMOHAaH, YHAA WWTUPOK 3TaéTraH MopfanapHWUHI Ka-
Maiuwu wunKKana npouecc Te3NMKNapMHW acTa-CeKUH 6apaBap-
nawTwupagu. WyHpai umnub, sHa myBo3aHaT 6olwnaHagu, ammo
6y MyBO3aHaTha .y Kaincu MOAAAHUHT KOHLUeuTpauuacu wuara-
purngaH 6owkavya Oynagu. byHAaH, MacanaH, MOALAHWHT "ap
Malicm TemnepaTypafja Y3 3pyBYaHAuru 6ynraHu kabu, 6y eppaa
AaM “ap K;alicu Temnepatypa Y4YyH y3 MyBO3aHaTt “onatu bynaawu,
feraH Xxynoca Kenub uu™agu.

Temnepatypa y3rapraHja MYBO3aHAaTHUHI CU/DKULW TOMOHU
BaH T-TodpuoHYyHMN 6unaH Tonunagu, 6y LOHYH "ap "“aHpaW
MyBO3aHaT CucTemManapura >aMm OuUAgaup:

Arap MyBO3aHaTfga TypraH CUCTEMauWWHI TemnepaTypacu
ysrapca, TemnepaTypa KyTapuiraHia CUCreMaHWHT MyBO3aHa-
M UCCUAIUK OTUMMWKM 6unaH 6opaguraH MpoLecc TOMOHWra,
TemnepaTypa nacairaHja aca Teckapy TOMOHra CUIKUAgM.

By uUOHyM KaiTaj) peakuusnapra HucbataH OnMHraHga, Temne-
paTypaHWHT KyTapuauwy MyBO3aHaTHWM 3HAOTEPMUK peakuusa To-
MOHWra, TemMnepaTypaHMHI HacaliMwm 3ca MyBO3aHaTHU Teckapwu
.TOMOHFa CUMKUTaAN, Aemakaup.
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Mwuconnap KentupamHs.

Bogopopg nogwnpg ‘'umsgmpinnraHga vog 6unaH BOAOPOAra axpa-
pagn. by peakuma uanTap 6ynub, touopu TemnepaTypanapga
yangaH yHrra TOMOH 6opagu Ba 6yHAa WCCUANWK HOTWUNAAM.

2HJ 'H2-b 12— 12 kkan

Temnepatypa KyTapuanwm 6unaH MyBO3aHaT YHIra, TOMOH
AMAXUIALH, apanawmiiga BogopOp 6unaH of KoHueHTpa'lliisina-
pu opTagu, BOAOpOA MNOAWMA KOHLEHTpauusacu 3ca Kamasgu!

MogsanapHUHI xap KaHpah ua&Tap aXkpanuum xmmusga fuc-
coymnaums ne6 aTanagu. Arap 6y npouecc umsgupuw 6mnaH 60r-
nny 6ynca, y Tep MUK guccouunauyua geiunnagu.

KynruHa 6owua mogganap “am uusgmpunrampa xyaaum Bofjo-
poa noamp Kabw aguccoumnaHagu. byHpgali \onnapHuWHr Xammaci-
fa TemnepaTypaHiHr KyTapuauwmu, BaHr-ropd UoHyHMra GUHOSH,
guccoumaumns papaxacuHu (9bHU axpanraH MOAAAHUHT nucbwuii
MuugopuHu) owupagn, MyBO3aHaTHU guccoumauus ma’cynotna-
pn “ocun Bynnw TOMOHMWTA CUMXUTAAMW.

CynbuT aHrMAPUL Ha KUCNopoadaH cynbar aHrugpujg ~ockn
6ynu peakuHUCM MCCWY'WK YnunwH 6nnan 6opaguraH peakuus-
ra mucon 6yna onHAM:

2S0a-|-0, m2S03+ 46 kkan

By peakuuaga TemnepaTypaHWHI KyTapuauliy MyBO3aHaTHU
yanra IoMOM CUMKUTAAW, YYHKWU TeCKapu peakuus, paBlUaHKK, Wc-
CULAHK OTUAHWHK 6nnan 6opaau. MyB03aHaTHM YHITa TOMOH
CU/DKHTHLW, AbHW peakuuoH apanawmaga SO03 MU LOPUHU OLUH
puvlW YYyH TemnepaTypaHu nacanTupull Kepak.

Bat Tlo(k|) uoHynn myBO3aHaTAa TypraH cucTemara xap Xun
thakTopnapnuur TabCUpWUHA aHuLnab 6epysun Ba JlelllaTenbe
npuuuHNn ge6 atanyBuYu YMYMUIi K.OHYHHUHI XYCYCUIA “~onnrmHa-
avp. By npuHUMN XMMWABWUIA MyBO3aHaTra TaTbuy aTunraHga Ky-
AnpgarHya rabpudnaHiilln  MyMKUH:

CucTema XUMUSBUIA MyBO3aHAT XonaTuia TypraH LIapounT-
napgaH 6upu, macanaH, TemnepaTypa & 60cuMm, EKM KOHLeEHTpa-
umn Y.1'apTupuaca, MyBo3aHaT, KW/MHIaH ysrapwura KapLiu-
nvk la'/piury/iiii peakuus ToOMOHMra CUIKUALW.

By HPUHUHMHN TemnepaTypaHWHT y3rapTUPUAHWK ~onura TaT-
GHLU, 4Teak, TemnepaTypaHNHIr KyTapuaullyM MyBO3aHaTHU Temne-
paTypaHu NacainTHPYBYH Ba, AeMaK, WCCULAWUK OTUAUWMK GunaH
GopaguraH peakuums TOMOMNTa CMA/DKATUILK KepakAUTUHU Kypa-
mMn3. TemnepaTypaHiiHT nacaivwiy MyBO3aHATHWU MUCCUKAUK 4N U™
Wy 6unau 6opaguraH peakuunm TOMOHUTA CUMKUTAAMU, *

vwwv. Orb:
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Peakumaga MwTUPOK 3TaéTrabl MOgAanap rascMMoH moaganap
bynraHgarnHa, peakuyusira KupuwaétraH mopajanap apanawma-
CUHW CUKWLW Wynn 6unaH 60CMMHWN y3rapTupub, MyBO3aHaTHW CUN-
XUTUW MYMKWUH. BbyHpa, Jle-laTenbe npuHumnura 6uHOaH, My-
BO3aHAT UWAWHTAH Y3rapuWHW KyuyCU3NaHTUPYBYU, ABbHU 6GOCUM
owmpunraH 6ynca, yHu nacalTupyBumn, arap nacantupunraH 6yn-
ca, YHM OLWMPYBYH peakums TOMOMUWUra CUDKULWK KepakK. AMMO
6epk asoga y3rapmac TemnepaTypaja peakuus Hatuxacupga
60CUMHUHI y3rapuwun peakuusa sBauTuga rascMMoOH mMojafanap Mo-
NekynanapuHUHr yMyMuii COHM Yy3rapraHgaruHa cogup 6ynaau.
MacanaH, touopu Temnepatypaga as3oT (I1)-okcup 6unaH Kucno-
poagan asoT (1\;)-okcug xocun 6ynuw peakumsacu uaiTap peak-
uma 6ynmb, oxmpuraya 6opmanigun:

2NO -0,  2NO),

Mkkn monekyna asot (ll)-okcup 6unaH 6up Monekyna Kuc-
nopopafaH dauat MKkM Mmonekyna asot (IV)-okcupg “ocun 6yn-
FraHAUrM yyyH, paBwaHku, 6epk uauwpaa asoT (I1)-okcup 6unad
KUCNOPOAHMHT a3oT (lY)-okcmuara anaHuwmpa 6ocum macasgm,
Teckapn peakumns — as3oT (IV)-okenmgHuur asot (IM)-okcupg 6u-
naH Kucnopogra axpanuwmuga 6ocum optagu. LLUYHWHT yuyH, my-
BO3aHaT Lapop TOMrak BakTAa, rasnap apajnalimacuHu cuucak
Ba, WyHAaln uwnmb, 60cUMHM owwupcak, y >"onga, Jle-lWaTenbe
npuHUMnuUra 6MHOAaH, CULUUAUILIAAH Ke /i U H, MyBO3aHaT YHIra To-
NOH cumxningn Ba 60cum sHa nacasgu. AKcuHya, arap 6u3 apa-
NallIMaHWHT Kynpoy “aXMHW 3rannawura WMKOHUAT Tyrgmpuo,
60CMMHM nacaliTUpcak, MyBO3aHaT Yau TOMOHra Cumkuiigu, 6y-
HUHI opuacupa 6ocum sHa KyTapunagu. LWyHpald uunmb, uyin-
fjaru xynocara Kenamus:

Bocum opTTMpMAraHfa MyBO3aHaT Fa3HWHI KaM COHMAArum mo-
nekynanapu %ocun 6ynuw TOMOHMra, 6ocum nacaliTupunraHga
ca Kyn coHpgaru monekynanap %ocun 6ynuw  TOMOHMIa cun-
XXnngn.

MabnyMmKu, peakuua BauTuja rascMMoH mopganap Mofekyna-
NapUHWHT COHMW, MacanaH,

C03+ H2 ,CO0 + 11D

peakuusicngarn kabwu ysrapmail uonca, 60CMMHUHI nacammwm ~am
YHUHT KyTapuauwuy X.am MyBO3aHaTHW Oy3mangun*.

Hu”™oar, peakumara KUpULWYBYM MOALaNapuMUr KOHUEHTpa-
umanapu ysrapTupuaraHja MyBO3aHaTHWHE cumkuwu >am Jle

* Maccanap TabcMpu “oHyHWra acocnammb >$am aHa LWyHAak xynocara
KeMMLWL MYMKWH, YYHKW GOCMMHU y3rapTupuLll, acnuja, peakuumsira KupuaéTraH
mMoAfanap KOHUEHTpauusnapuHu ysrapTHpHLWAan ubopaT 6ynaau,
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Watense npuHumnura 6ylicyHagu. [Oap”auyuuat, MyBo3aumaTan
MWTUMPOK 3TaéTraH MopaganapfaH OGUPUHUHT KOHLEHTpauuscu-
HW oWwMpap 3KaHMU3, MyBO3aHaT “amMMa Bak! yuwa mMoafa KOHLEH-
TpauuACUHU KamMalnTUpyBYM peakuus TOMOHUra cumxuingum. Ma-
canaH, kKap6oHaTt aHrugpug 6unaH BogopoA opacupga 6ynagurad
peakuma BauTuaa KapboHaT aHrMApWUA KOHLUEHTPaLUACUHUHT
ownpuaMwun MyBo3aHaTHu yrnepog (l1)-okcup Ba cyB 6yru “ocun
6ynuw TOMOHWUra cumkuTagu, 6yHAaa KapboHaT aHruapug KoH-
LeHTpaumacu dHa nacasgu. AKCWH4Ya, moppanapfaH 6upU KOH-
LEHTPALUACUHUHI KaManTUpUAMWKM MyBO3aHaTHW Wy mojja >o
cun  6ynuuwl TOMOHUTa CUDKUTAAW.

MyBoO3aHaTAa TypraH cuctemara kKatanusaTop LyWUanwun my-
BO3aHaT ”ONaTWHW Yy3rapTupMaigu, UyHKW KaTanusaTop TyTpu
peakuuMsHM "~aMm, Teckapu peakuusHu “~am 6up Xxun papaxajga
Te3natagu. AMMO UaiiTap peakuuanapfa katanusatopnapHunr
ponn Xypa katTa. MacT TemnepaTypanapga peakuus Te3juUru Ku-
YnkK 6ynraHAuMrugaH, ysapo Tabcup 3TaéTraH mogfanap opacupa
MyBO3aHaT Xyfja CcycT uapop Tonmaau. Peakuwms ma’‘cynotnapu
aHuYa mMuugopga ~ocun 6yauwiM yyyH Kyn BauT KyTul Kepak 6y-
nagn. MyBo3aHaT uapop TOMULWIWHW TeMnepaTypaHu KyTapuw iy-
An 6unaH Te3natuw MYMKUH anbaTtta; aMMO OU3HW LM3ULTMpPraH
MaCynoT WCCULMK Yuumuwn bunaH ~ocmn 6ynca, y Xyjaa 03 MUL-
fopha Wnrnnagu, YyHKM louopu TemnepaTypafja MyBO3aHaT Tec-
Kapu TOMOHra Kyunu fgapaxafja cumkuraH 6ynagu. Katanusatop
MWANAaTUANIWKM 3Ca MYBO3aHAaTHWHI Kapop TOMMWILUMHW TeMmmepaTty-
paHu owwupmai Typmb "~am TesantTuwra, Xya4um ywa Muugopaaru
MOALAaHW Uucla BauT uumpa ~ocun UuAuIra UMKOH 6epajgu.

www.Orbita.Ll
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IX 6OB
BOLOPOJ

BogopogHun (Hy(lrogermut; atom ormpnaurn 1,00797) yH on-
THHYM acpHUHI 6UpUHYM spmuga [Mapauenbc Kawdg 3TraH 3au.
1776 mnpa KaBeHAMW BOAOPOAHWHI XOccanapuHu awwnain Ba
Oowua rasnapgaH gapkuHu KypcaTHO 6epaun. JlaBya3be BOAOPOA-
HW eyBAaH OupuHuYM 6ynn6 axpatub ongum Ba CYBHWUHI BOAOPOA
6unaH kucnopogpaH wubopat XMMUABWUIA OGUPUKMA IKAHAUTUHU
ncéotr atam (1783 Wnn).

Bogopos atomMu A4po Ba 6MTTa 3neKTpoHAaH ubopaT. Bopo*
poa aTtomMaapu MeTanfouanapHWHr atomaapu 6unaH mMabaym fga-
paxafga UuyTtbnawraH KoBaneHT 6ornaHuwnap ”“ocun uunagu.
by 6upukmanapuumHr 6ab3mnapuga (H20, HCl1 Ba uokasonapaa)
BOAOPOA aTOMWHUNT ~0faTW WOHNaHraH uonaftra sunH 6ynaau.

61- Tabuatpa Bofopod. BojopoAHuWHT onuHuwn. Bogopon 3p-
KWH Xonga Tabuatha Xypa 03 MULAOpPAA, acocaH, aTMoc(hepanuHp
louopn uaBaTnapupa ydypaingu. bab3aH, y BynkaH OTWAraHaa,
WYHUHTAeK, 6ypF uyayknapgaH HedpTb ymMuapuwga béowua rasnap
6unaH 6upra ywagn. AMMO Bojopoa 6upukmanap ~onupa xyga
Kyn TapkanraH. ByHW WyHAaH Xam Kypuw MYMKWUHKW, BOAOPOS
OTUPANK XMUXaTUAAH CYBHWHI Tyuuu3gaH 6Up UMCMUHM TallKun
aTagu. byHpaH rawuapn, Bogopoj 6apya yCMMAMK Ba XalBOH
moffanapuga 6ynagu, HedTb, Tabuuil rasnap Ba KynruHa MuHe-
pannap Tapkubura kupagu. YMmymaw, cyB 6unaH ~aBoHU "am Uy-
wnb xucobnaranga, OyTyH ep KOOGUIM MacCaCMHWUHI TaxMuHaH 1
NPOLEHTUHW BOLOPOA Tawkwun 3tagu. Bopopon onuHaguraH aco-
CHIN maH6a cysaump. CyBpaH BOAOPOA ONMWIAA, KYMUWIWK MeTasn-
NapHUHT CyBAaH BOLOPOAHU CULMG 4uLapull XycycuaTuaaH ¢oii-
JanaHuWw MYMKWH; 6y BauTga, Bogopof 6unaH 6upra, ywa metan-
NapHHHT ruapokcmpanapu &ku okcugnapu xam 3"ocun 6ynagu. Nuw-
Lopuini  MeTannap — HaTpuil  Ba Kanuii, WYHWHTAEK, KanbLUWiA,
bapuii "ampa 6owkanap opataary Temnepatypafgaék cyB 6unad
allH MKca OCOH peakuwusira Kupuwagu.
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Arap cyBnu Kocara 6up 6ynak HaTpuii TawnaHca, WuWafaTan
peakuusa 6olwnaHagun; HaTpuil cyB t3uaa BuXunnab topub, yHaaH
BOAOPOAHM cMumMb 4ymkapa 6ownaigu. byHpga wy uagap Kyn wuc-
CUUMMK uYnUaguKn, HaTpuUin cykxXnaHagu Ba To6opa Kmupainuo6,
jappoB Wyuonub6 KeTaguraH wapyara ainaHagm (53-paem).
Mcuw 6ab3aH Wy uagap Kyuynum Oynagumku, axpanub uyuuaérrad
BOAOpPOA EHUG KeTagwu.

HaTpuin 6mnaH CYBHWMHI Yy3apo TabCWUpPW Kylhnupgarum TeHrnama
6unaH ngoganaHagw:

2Na + 2H2D = 2NaOH + H,

By peakuMSIHUHT MOLMSTU LWYHAAaKW, YHAA HaTpuili atoMmn CyB
MoOneKynacumfgarH BOAOPOJ WMOHMUra 31eKTpoH 6Gepaaun. byHpa Hat-
puii atomnapu Mycb6aT 3apsAnuM  WOHNapra annaHuWb, wWyHAal
noHnap ~onmnga NaQH Tapkubura kmupca, BOLOPOS MOHNAPH XYy®DT-
Xy®pT 6ynmb 6ornaHaguraH atomnapra annaHu6, 112 monekyna-
napuHyn xocun kunagH. Kanuii Ba Kanb-
umii  6unaH 6ynaguraH peakuua >'am
XyL4au Wy Tapuka 6opaau.

FOuopnga aintn6 ytunraH meTtannap-
faH 6owua metannap “am cyB 6wunaH
Csapo Tabcup 3Ta onagu, amMmo 6olwka
mMeTannap 6unaH 6ynaguraH peakuus
6i/ipMyHUYa toKopu Temnepatypaga 6opa-
an. MacanaH, MarHuii CyBHMHI KaiiHalu
TemnepaTtypacupa, pyx 6unaH Temup
aca Wy MeTannapHu cyB 6yru oummmnpga
LaTTUK Ku3gmpraHga cysfaH BOAOPOA-

HW cuumnb ynkapa onagu. by ~onnapHuHr

AaMmacupa 3"am MOHNaHraH 3"onatra sKWH 6GynraH BOAOpoj Me-
Tann aTtomiapHAaum 31eKTPOH o0fnaguM Ba HeidTpan artomnapra
anaHagm.

CaHoaTfa BOAOPOJ ONULI Y4YYH, acocaH, uyiupgaru metognap-
JaH ¢oinganamunagn:

1 KovnBepCcCHMOH METO[ allHMKCAa aMMUaK CUHTE3 KUIUL-
fa unwnatuw yyyH BOAOPOA ONUWHWUHT .%sMMafaH Kyn paem 6yn-
raH metoamaup. by meTtop 6unaH uwnaHraHga 4vyrnaHradH Kymup
uaBaTu opuanum cyB Oyru yTkasunagu. AWHM BauTaa yrnepoj
(N)-okecnp 6unaH Bogopond apanawmacu xocun 6ynagu, 6y apa-
nawmMa cyB rasu feb6 atanagu; y, ra3CMMOH Eulun u cudatnga uir-
natmanwmn mMymknn (156-naparpadra uapancuH). Arap npouecc
BOLOPOS axpaTub onuw mMaueagupa yTkasuaca, LOCUA KUAWHraH
apanawmagan yrnepog (M)-okcugHu WYKOTULW YYYH, CYB raswu,
cyB 6yru 6unan 6upra, uyrnaHraH Ttemup (lll)-okcug yctuaaH
yTkasmnagu, dyrnavrad temup (I11) okcua katanusaTop Basu-
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thacuHu yTanau. Yrnepog (ll)-okcmpg cys 6yTn 6unaH ysapo Tab-
CMp 3TUWIM HaTuXacupa BOLOPOA 6GunaH kap6oHaT aHrugpug 3o
cun 6ynagu. by peakuyus yrnepog (IM)-OKCUAHWUHT KO HBepe W-
A cu aeb atanagm Ba uyinmpary TeHrnama 6wunaH mgopanaHagu:

(H)+ CO -bH,0 CO,H H2+ (H2 + 10 kkan.

MacT TemnepaTypaja MyBO3aHaT YHI TOMOHra CUDXUALHM,
TemnepaTypa KyTapHAraH capu 3ca MyBoO3aHaT gactnabku moga-
fanap 3"ocun 6ynMw TOMOHMra uLapab cumKuingu.

Temnepatypa kKammuga 450°C 6ynraHgarvHa peakuus etapnu
papaxapa Te3 OopraHngan, yrnepog (Il1)-okcup KoHBepcuscu
flapaxacuHW OWMPULL YYyH, CyB rasura peakums TeHrnamacu aco-
cmpa “ucobnab TonwuaraH MuLAOpPAAH aH4ya Kyn Muugopfa cyB
6yrn uywmunagu, OYHWHr HaTuXacupja, MyBO3aHaT TemnepaTtypa-
HWHT ouopu bBynuwura uapamall, YHIF TOMOHra uapab aHya cun-
XuUraHumya uonaeepagu.

KoHBepcus HaTuxkacuga .\ocun 6ynraH Kapb6oHaT aHrugpuaHu
BOLOPOA4AH aXpaTuw y4dyH, rasnap apanawmacu 20 aTtm 60CuM
ocTuga cys 6unaH toBunagu. BogopogHn 6atamMom To3anawl Y4yH
y Typau Kywnmyanapku tub ~onaguraH 6up Heya apuTmanap-
JaH yTKasunagu.

KoHBepcnoH MeTog uynnaHunraHupa cyB rasu ypHura KynuH-
ya yrnepog (M)-okcmpnu 6owua rasnap, XymnaagaH, reHeparop
rasm uwnatunagn (1l56-naparpadra uapancuH).

2. Temup-6yf mMmetoLun BOAOPOA ONHLWIHUHI 3"aMMajaH
3CKU MeTognapupaH 6ynub, yasup Kagumrugek a”aMusTu LoONraH
amac. by MeTof KaTTWUL KU3AUPUATAH TeMUP LUPUHAUCK YCTHAAH
cyB Oyru yTkasuaraHga temup 6HNaH CyB OYTMHHHI y3apo Tabcup
3TULIUTA acoCNaHraH:

3Fe --m4H*;0. Fel0 4 mm4H2 |- 35,3 kkan.

By peakuua uaiTap peakums 6ynu6, YangaH YHrra TOMOH
6opca, mcemgnuk yukagu. Oemak, Jle lllatense yompgacura myBo-
duy, TemnepaTtypa UuaH4YanuMk nact 6ynca, MyBO3aHaT BOLOPOAL
3hocun 6ynuw TOMOHMra uapab wWyHYa Kyn CU/DKULWK Kepak. AMMO
nact TemnepaTtypaja peakuus Te3nuru cyct 6ynraHugaH, MyBo3a-
HaT Xyfa CeKUHAMK 6unaH uapop Tonagu. LUYHWHT yyyH, peak-
uns amanga kammuga 700° ga onmb 6opunagn. 700° ga MyBO3aHat-
farn apanawmMaHuHr \aXMm XutaTupaH TaXMWHaH apmu cyB 6y-
rmgaH Ba sipMy BogopoagaH mbéopat 6ynagu ,AbHU Temup ycTuiaH
yTKasunagurag OYrHUHT spMu QolifjanaHunmacgaH uonagu. >50
eHn 6ynaguraH BoAOpOA4 opTuu4va cyB O6yTm 6unaH 6upra gap”on
peakuus My~“MTuaH 4numb KeTraHupaH, Bogopoj 3™ocun Gynuu
npoueccn TEMHPHWUHI .XaMMacu KylHAura annaHu6 6ynryHuya pga-
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BOM 3TaBepagu. X,ocun 6GynraH KylHAW KelinH CyB rasu 6unaH
uaTapunagnm Ba TarMH peakuusra Kuputunagu.

3. DNeKTPOXHM MaABUIK MeTO0d AP30H 3NeKTP 3Hep-
rusen 60p >Koinapfa eyBHM 3N1eKTP TOKM éppamupa Tapkubuii
Kncmnapra napyanab, yHjaH BOLOPOA ONWUW UUTUEOAURA XuaT-
JaH mabuyn nwamp. by MeTOAHWHT ad3aniumru WyHAaku, onuuna-
furaH Bofopof Xyfa To3a 6Oynagu. HaTtuxaga yHM apanawima-
napfaH To3anaw Y4yyH Xyja Mypakka6 ac6o6-yckyHanappaH
thoWpanaHulura 3apypaTt LonMaiau. ByHpaH Tayuiapu, S4po pe-
aKTopnapura kepak OynaguraH orup eyBHH Onuw "am “o3upru
BaUTAa €eyBHM 3M1IeKTPOAM3 uuauMwra 6orauuy,.

ByTyH pAyHéja wwnatunaguradH BOLOPOAHWHI TaxMMHaH !8
npoueHTa 3NeKTPOXMMUABUIA yeynpa ONUHAAMU.

4 Koke rasvuHuW uLaTTulL COBUTUM MeToL».
TowWKyMUp xaBo KupmainguraH xoipga 900— 1200°C rava Ku3gu-
punraHfa Kokc rasu feb atanaguraH apanawma uocun 6ynagwm,
Oy apanawMmaHWHr Tapkubupaa 50—60 npoueHTra fiLMH BOAOPOS
bynagwn; uatTuy “onatgaarv uonguy kokcaup. Kokc rasupaum Bogo-
pod axpatmb6 onuW YYYH KOKC rasu LatTul, cosuTunagun. byHpaa
BOAOpOAAAaH 6oliLa rasfapHuUHr “ammacu cylou “onatra ytagu
Ba WYy Tapuda BOAOPOAAAH axpaTunagw.

5. MeTaHuUuM nNnapuyanawra acocnaHraH MeToA-
na p. CyHrrm BayTnapja BOAOPOA ONiMHagMraH Mmamba ypHuaa
MeTaH Kyn uwnatunagurad 6ynun6 uonau. MeTaH Tabuuii rasnap
Ba He(THM KaliTa wuwnaw HaTmxacmpa xocun OGynaguraH ras-
nap Tapkmbupga 6ynagwu.

MeTaHfiaH BOAOPOJ ONWUWHWHT “ap Xwun ycynnapu 6op:

a) MeTaHHW TepMWUK Kyn 6unaH napyanaw ycynu:

CH1=C + 2H2+ 18 «kkan.
6) mMeTaH 6unaH cyB 6.rMHM y3apo TabCup 3TTUPMLWI  YCYU:
CH4+ HXD = CO + 3Ho— 49 kkan.

B) metaHra yrnepog (IV)- okcmp (kapboHaT aHrmapupg) Hu  Exku
yrnepoa (1V)-okcug 6unam cyB 6yruaaH uéopart apanaliMaHu Tabcup
3TTUPULL YCYNN:

CH.J+ CO,= 2CO + 2H2— 60,1 kkan,
3CH4+ CO,+ 2HD = 4CO + 8H2— 158,6 kkan;

r) MeTaHUMM Yana okKcuanaw Ycynu:
2CH4+ 02= 2CO + 4H2+ 16,1 kkKkan.

By ycynnapHuHr 6upuHuMcupaH oGowuacm uwynnaHunraHuga
yrnepos (I1)-okcup anyarmHa muuygopga apanawraH rasnap “o-
cun 6ynaau. BogopofHu Kynpo”™ onuw yyyH 6y ras apanawimana-
pv cyB 6yrn 6unaH 6Gupra KOHBEpPCUS KUAMHAAW.

A wwAOrbita™Upn



Boaopoa OoNMHTaH XOWHWHT y3upa uwnatuamaiguran 6ynca,
y,KaTTa 60CMM OCTMAa nynat 6GannoHnapra €ofMHWG, Kepakiu
Xoiinapra to6opunagu.

Na6opaTopusnapia BOLOPOJ, OfaTAa, CYHATUPUATAH CY/b-
(haT KucnoTa €KW XNOpUA KUCNOTaMU pyxra TabCUp STTUPULL Hy-
AU 6unaH onuHagu:

Zn + 1bSOj =ZnSCVI- H.

Pyx ypHura Temup onca ,\am 6ynagu, 6upok; 6yHAaa peakumsa aHuya
cyeT 6opagu.

Pyx Ba 6owua meTannapra KuciaoTa TabCup 3TTUPULL Ayau
6unaH onuHaguraH Bogopogga .\;imma aaiyr cyB 6yrn Ba 6ab3u
rascMMoH Kywumyanap 6ynagu. bawapTtu, uypyl BOAOPO4 Kepak
6ynca, ONMHraH ras3 KOHUEHTpnaHraH cynbaT Kucnota opuanu
yTKasnununb, cys 6yrugaH TosanaHagmu, cynbart kKucnoTa cyB Oy-
rMHWM wupgat 6unad totagu. BopopogHu 6owka apanawmanap-
fJaH Tos3anaw yuyH, “ap Xwna Ty3fapHWHT apuTMmanapupaH doliga-
naHunagu.

62. BogopogHuur xoccanapu Ba uwnatunumwn. Bogopos oaart-
ja'ru Temnepartypafa paHreus sa “macus rasgup. Bogopon MUHYyC
240°C pgaH nacT TemnepaTypaja 60CMM OCTMAa paHrens CYHK/IHK-
Ka aifaHTupuauwm MyMKuH. By cyounuk muHyc 252,8°C ga kaii-
Ha-iguraH 6ynn6, Te3 6yrnatunca, MuHyc'259,2°C pa cytousiaHa-
OHTaH TUHUK KpucTannap .yrwparu uattuy sogopoj ,%ocun 6y-
nagu.

Bogopos 6apuya rasfnap mympa 3Hr eHruauaup, y “aBojaH Ka-
pHM6 14.5 6apaBap eHrwn. bup AuTp BOAOPOA HOpPMan wapoutaa

aturm 0,09 @ kenagu. Bopopof cyBAa Xypda Kam
apuiign, ammo 6ab3nM MeTannapga, nannagui,
nnatuHa Ba 6owkKanapga Kyn MUKAOpPAa 3puingu.
Bup “axm nannaguin 900 .\axMuya BOJOPOSHW.
apuTa onagu.

Bopopo4 Mofnekynacum WKKMTa aTtompaH wubo-
pat 6ynu6, 6y aTtomniap wuKkKana aTtom S[4pocu
54- pacm. Bogo-  aTpodupa ainakub TypaguraH 6up Xy@pT anek-
pos MonekynacH- — TPOH Xxucobura 6up-6upu 6unam 6ornaHram. Bo-
“HHT - Tysuin fopoA  MoOneKynacMHUHr  Ty3umnuwm (54- pacm)
cxemach. rennii aTOMUHUHT Tysuauwunra yxwaigu, wyura
Kypa, BOAOpOA ojaTtgarn TemnepaTypaja uHepr
rasgup. bupmyHua OKOpuM TemnepaTypaja atomnap ypracugaru

6ornaHnw O6yuwawagn-ga, Bogopos aktme 6ynub6 konagw.

BofopofHMUT (U3UK XOocCanapupaH YHUHT UCCUKAUK CUrMMuU ano.\mpa pfn”-
~aTra casoBOpAMpP; BOAOPOAHUWUI WCCULIMK cupumu MNacT Temnepatypanapja
rasfnapHuWHI KUHETWK Hasapusicura Kypa, KyTunaraH muugopfan aHdya kam Gynagu.
By. NogucaHuHr cababu LWyKH, Nojopojwiwr opTe BO O poj Ba napa-
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BOJOPOJ feraH UKKN xun mogudukaumsam 6op. BogopoaHUHT MKKana MoAu-
pukaynam Yam 6up xmn H2 monekynanapgaH ubopaTt Ba 6uMp Xun XUMUSIBUNA
xoccanapra ara, 6upo” ynapHUHI U3MK xoccanapu, macanaH, CONMWITUPMA UCCUK.
MK chfhmh, Cyw”naHuw Ba laliHaw HykTacu Ba 6ow”a xoccanapu 6up-6unu-
OAH 6up 63 dapk uHnagu. byHgain dapuHuHr éynuwmnra cabab wykn, Hj mone-
Kynanapu Tapkuéura KupaguraH Bofopod saponapu (npotoHnapu) Y3 YW atpo-
thuaa aiinaHagn, amMmmo OpPTOBOAOPOAHWHI MKKana SApocu 6up Xxun yHanHwAa,
napaBOfOPOAHUHI fA4ponapu 3ca, y3apo Lapama-“aplu iyHanHwpga alinaHagu.

Bogopog ogaTaaru Temnepatypaja O6Hp-6upu 6unaH MyBo3aHaTAa TypraH
y4 “McM'opTOBOAOPOA Ba GMP KMeM HapaBojopoafaH nbopat Gynaan. TemT>a-
TypaHWHI nacaiuwin MyBO3aHaTHW MapaBoOAOpPOfd X.0cusl Gynuw TomoHura ~aprb6
CUMKNTaAM.

BOJOpPOAHUHT XUMWABUIA XOccanapy BOLOPOA aTtoOMu y3uAaarH
O6upaaH-6up 3NeKTPOHHU 6epub, mMycbaT 3apsagnaHraH WOHra ai-
NaHa onuWw XxycycuaTu 6unaH 6oraumkamp. bupo”™ BOAOPOA 3HT
aKTMB meTannougnap 6unaH ysapo TabCup 3TraHga ”"am WOHAU
6ornaHHwnap “ocun uywunmali, KyT6nm KoBaneHT 6GornaHHwAap
NOCHN "“MAraHwfaH, BOAOPOJ aTtoMy MycbaT 3apagin WoOH “~ofa-
Tura 6atamom yTa onmaigu. bab3aH BOAOpPOS aTtomaapu ysura
3NEKTPOH OMPUKTUPUG O0NHO6 MaH(uii 3apagnu |- noHnapra ai-
naHagu. MaH(HIA 3apagnM BOAOPOL WOHM 3MEKTPOH LaBaTUHWUHT
TY3UAULWKN XYJAN WHEPT ra3 — refnii aToMu 31eKTPOH LaBaTUHUHT
Tysunuwura yxwanaun. Bogopoa sHr akTuB 6ab3u meTannap (ka-
NWiA, HaTpui, Kanbuwuii Ba 6owpganap) 6unaH OGHPUKKaHAA, aHa
WwyHaan woHnap “onupa 6ynagu. byHpgain 6upukmanap meTtann
rmgpugnapu ge6 atanagu; ynap BOLOPOAHWHI MeTannoupnap 6H-
NaH ~ocun uunraH rascMMoH 6upukmanapura “apama-kapwmu yna-
poy KaTTul KpucTann mopfanapgHp (rugpupgnap tyrpucupga Te-
rmwnn metannap 6aéH uunaumHraHga rynapo” cysnab ytunagu).

KWyknHa TewwukpaH 4ukaétraH BOAOPOS o”“mmura éumb Typ-
raH ryrypt TyTuaca, BoLOpoj4 YT 0n1Mb6 KeTagu Ba Hypcu3 anaHra
6unaH éHa 6ownaign. YHWHr EHMWKMAAH ~ocun BynaguraH ma.y
CynoT cyBaup:

2H2-)-02=-2H& + 136,6 KKan

NKKkn paxm Bogopon 6unaH 6up “axm KuCnopog apanalima-
cn éngupunradpa, apanaliMaHuHr 6yTyH maccacupa sogopof 6u-
NN KUCNOPOA LapHi6 6up oHAa 6upukaam Ba Kyunu Hoptnawml
6ynagn. Illy ca6abnu, 6yHpali apanawma ULafngHpoOLy ras
fe6 atanagw.

Bogopog éHraHfga, KyH McCMUAMK 4yuuagwn, wy cababpaH, BOAOpofS anaHra-
CLULWHI Temnepadypacu xypaa tuopu (1000°C atpodnga) 6ynagu.-JIeKuH BOAO-
po4 anaHracura Kucnopoj optuk.ya muwyropga 6epHnea, 2500—3000CC ra sumH
KMnepaTypa xocun 6ynagu. Bopgopog anaHracu “ocun umaiw ydyii maxcyc
topenkagaH (55r paem) dolijanaHHnagH; 6y ropenka O6UPUHWMHT MYMra WUKKWUH-
BKTEeN KUPHTUraH Ba AnameTpnapH uap Xun 6ynraH MKKuTa HaifaH v6opat. Hai
nevopnapu 5pTaeHgarn  6ywanun”a  BoAopof t60pHN-agM, BOJOPOJ HaWHWUHT

WWW.
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yunga éngupunagun. LyHAaH CyHr, BOAOPOJ anaHracura WYKWM Hali opriam
Kucnopog ovmu o.\nctanuk 6unaH 6opunagn. Bogopon 6unaH  KWUCIOPOA
rooeNnKaHWHr TewuT op3vja apanawajH Ba uapuiib ~amma meTannapHu, ~arTo
3HI  UMIAUH  cylounaHaguraH
rv  MetannapHu ¥am  pappos
© EYWHAEHTHIUE  to6opafmnran
HMxoATAa wccm” anaHra Oe-
pagn. AHa wWyHAaW anaHrara
TYyTUATaH nynat cuMm >ap TOo-
MOHra SATUPO”N yyuyHnap Cco-
umnob, Xynamn Kucnopogaa
CHraHgek éwnaaun. bawapTtu,
anaHra 6up 6ynak 0>;akka
Tyrn.Ha. o”aK onHowy 6ynn6
yyrnaHaguM Ba Ky3HM Lamall-
TUpapnH fapaxafja pasluaH
épyp 6epagn. BofopoA-KMCNOPOA anaHracu touopu Temnepatypa 6GepraHu yuyH,
1WiivH cyro~naHaguraH MeTannapHuM  CyKXaaHTupwnga, aBTOreH nair
BaHfNauwga, AbHA MeTalnapHW KaBliap uvwnatmali ynawga, meTannapHu
anaHra épgammupa Kecuw na Tewwuwja aHa Wy anaHragaH goiganaHunagn.

Hum

55-pacm. K,anguu N ras ropenkacw.

Arap Bogopoj 6unaH Kucnopog wuwa uavwga apanawTmpu-
nnb6, opatgary Temnepatypaga uongupunca, 6y rasnap amanja
cMpa ?%am y3apo TabCcup a3TMahgun: OyHAal apanawmaga >;aTTo
6up Heua Wnn yTraHgaH KelimMH "~am cyB >;ocun 6ynaéTraHuHU Kyp-
caTyBuu 6upop Genrn 6ynmaign. Mabopgo, wy apanawma 6upop
nouwira conumHuM6, WAMIWIHWUHT Or3nM Kaswapnab 6epkuTunca Ba
nanwpaa 300°C pa caknaHca, 6up Heya KyHAaH KelimH 6up 03 cyB
?;ocun 6ynagm. 500°C pa Bogopofd 6up Heya coaTAaH KemumH Kuc*
nopopg 6unaH 6atamom 6upukagu; arap apanawma 700°C rava
umsgupunca, Temnepatypa Te3 Kytapunub, peakuus 6up na’saga
TamoMm 6ynaau. LWy ca6abnu, apanawmMaHu nopTaaTuW  y4YyH
YHWU, >e4  6ynmaraHpga, 6up xonmHm 700°C rava umsgupuwl
Kepak.

Opartpgarn TemnepaTtypaja sofopoj 6unaH Kucnopoj opacuja
cesunapnu peakuua éynmacnurura cabab wyku, 6yHgali wapouTaa
peakums HuxoaTAa cycT 6opagu. Temnepatypa “ap 10°C na-
caiiraHfa peakuus Te3NUIM WMKKM MapTa CEeKMHMAWMIIWHU Haszap-
fa TyTcak (219- 6etra uapancnH), arap 300°C ga 3 KyHfaH KeiuH-
rMHa MabnyMm MUKZoOp cyn ”~ocun 6ynca, ofjatgarv wapoutga
(20°C pga) cyB 3™ocun GYNULLIN YUYYH UKKU MUANWOH WWngaH Kynpow,
BaUT Kepak 6ynMwnHW ~uncobnab UYMKUL KUAHH 3mac.

KaTtanusatop uwnatub, BOJOPOAHUMUT Kucnopog 6unaH ysapo
TabCUp 3TUWMHM Xyfa Te3nawTupuw MyMKWH. Bopopon 6unad
KUCNopoy apanawmacura, macanaH, nnaTuHa oputunraH 6up 6y-
nak acbect (AbHM nnaTuHa TONLOHM 6unaH KonnaHraH ac6ecT)
Knputannuk. bByHha rasnapHWHr y3apo TabCuUp 3TUWIK WY uajap
Tesnawaguku, 6up 03 BakKTAaH KeliMH apanawma noptnab ke-
Tagu.
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Bogopos roBopu TemnepaTypaja KynruHa 6GupukmanapgaH,
XyMmnagaH, Kynuuink Metansn OKCUANapUAaH KUCMOPOAHW TOpTU6
016, MeTannHW 3pKWH 3"onatra yTkasa ofnagu. MacanaH, KatTu”
umsgmpunrad muc (I1)-okcmp yctuaaH Bofopof yTkasmnca, "yiu-
Jarun peakuus 6ynagu:

CnO - H2= Cu + i 1D.

MeTannra KWCMOPOAHWUHI OGUPUKWALL MpPOLECCM OKCUA N a-
nuw ge6, 6ynra Teckapum Npouecc, SbHU OKCUAAAH KUCMOPOAHUHT
TOPTUG ONMHUWK Ba, WYy Tapuga, "ailTafaH 3pKUH MeTann ~ocun
KWAMHWLW npoueccn 3ca uakTapHauw peb atanagw.

BogopogHuHr 6upop moaga 6unaH 6Mpukuwmn 3"am LainTapu-
amw KM rmpaporeHnaHuw paeb atanagu.

dakaT BOjoOpoArMHa 3mac, 6anku 6ab3u 6Gowua mMogganap,
mMacanaH, KymMup 3"am Typaum 6GupukmanapgaH KWUCNOPOAHU ToOp-
TM6 ONMWKM MYMKWH. AHa WYyHAail mMoajanapuuur 3"ammacu K a i-
TapyBuunap pgeb atanagu. OHI Kyunu KahTapyBuunappgaH
6upu BOJOpOAAMP.

Bogopog 6up PaHua My3"mMm XUMUSBUI Ma”CynoTnapHW CUHTE3
UMNUW YUYYH  uvwnatunagn. AMMUaKHW  cuHTes  Punuw  yuyH
(amMuak y3 HaBb6aTuga HMTpaT KMCNOTa Ba a30TAM yruTnap uw-
na6 uuMuapuwpga kepak 6ynagu), MoTopnapra uwnatunagurad
CUHTETUK EHWATU ONWW YYYH, ErfnapHyU ruaporeHmsauns uuauw,
AbHM Ccyioi® ycuMAuk moiinapuHu Pattu” érnapra ainaHTupuL
YUYH, CHUPTNApHH (MeTun cnupT Ba 6ow”™anapHH) CUHTE3 LUHL
yuyyH Ba 6ow”™a 6Mp KaH4Ya uwnap yyyH Kynnab Bogopos uuina-
TMnagu.

Bab3y paHrgop MeTannapHu ynapHWHI OKCUANapujaH uaiTa-
pub onuw Ba aspocTaTnapHW TYNAWPULL Y4YYH X;aM BOAOPOS WLU-
natHnagn. lMacT TemnepaTypanapHu 3%0Cui1 KUAUW y4YyH 6Gab3aH
cyioi'i BopopoggaH olganaHunagu.

63. ATomap Bogopog. Arap Temup (I11)-xnopug FeChb aput-
mMacura xnopuj KucnoTta Kywwub, apuTmara 6up 6ynak pyx Taw-
nacak, axpanué umb™aétraH sogopon Temup (LU)-xnopugHum Tes
opana Temup (M)-xnopupg FeCl2ra ainnaHTupagun; 6yHu, apuTma-
HWUHT capuy paHru ysrapu6, Temup (IM)-xnopmuara xoc 6ynrad
AWWA paHna yTuwupaaH 6unca 6ynagu:

McCla{ H = FeCl2-f HCI.

a3 3"onatugarn Bogopof (MacanaH, rasoMmeTpgarv BOAOpOA),
FeCl3 spuTmacu op”™anH yTkasusca, o”opugarugek peakuus éyn-
Maign. BopaopoAaHuHTr 6y epfa HaMo&H bGynafguWraH ysura Xxoc ak-
TUBAUTUHMUT cababu WyKW, BOAJOPOL XUMUABMI 6GUpMKMagdaH
«aXpanub yuu naiTmaarmHa», AbHW 3"aaM BOAOPOS aToOMAapu

WWW.
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mMonekyna 6ynu6 6upukuwra ynrypmaraH HairgarnHa FeCl3ra
TabCcup 3Ta onagu, fAeb dapa3z Kuamu MYMKUH. YTraH acppaéy
6aéH aTunraH 6y (UKPHWUHT Tyrpunauru aToMm ap BOAOPOS
ne6 atanysum Ba Hr monekynanapupgaH amac, 6anku BOLOPOLHUHC
ano®npa-ano™mpa atomnapugam ubéopat BOAOPOAHMU 3PKUH >;0/4a
3Mocun KUnmb, YHWHI peakuusara Kupulla oAWK ypraHUAraHgaH
KenH 6unsocuTta hyn 6unaH ucboT aTNAAMN.

HOuopu Temnepatypaja BOLOPOA MOJeKynanapu artoMmaapra
guceouunaHagm:

I, ' 211

MacanaH, Bofbjppam CUMUUM Xy[a cUpaknawWTUpPUAraH BO-;
popon atmocthepacuaa Tok épfamu 6unaH yyTnantupub, 6y peak-
LMAHU BYXYyfAra KenTUpULW MYMKWH. Peakumsa uanTap peakuus-
Avp, TemnepaTtypa uaH4ya touopu 6ynca, MyBO3aHaT YHI TOMOHra
WyHYa Kyn cumxkuingm. 2000°C fa guccoumnaHraH Mmosekynanap*
COHU Wturm 0,1 npoueHTHu, 3000°C pa 9 npoueHTHu, 4000°C ga
62,5 npoueHTHKU, 5000°C pa 3ca 94,7 NpPOUEHTHM TalKUN 3Tafn,
abHM 5000°C pga Bopopod Monekynanapu Tyna guccoumanaHagn
peca 6ynagw.

TaxmuHaH 0,5 MM cumob ycT. 60cMm ocTmaa 6ynraH ogataaru
BOLOPOAra TUHY 3M1IeKTP PA3PAAM TabCup 3TTUpUAraHga 3"am aTo*
map Bogopog 3"ocun 6ynagun. byHpail wapoutga 3™ocun 6ynagurad
BOAOPOA aToMnapu y3apo 6upgpaHura 6upuknb monekynanap 3o
CUA Knna onmaigmn, 6y sca atomMap BOJOPOAHWUWT XMMWUSIBUIA XOC-
canapuHu ypraHuwra MMKOH Gepagu. ATomap BOAOpOA ojatparu
TemnepaTypafaék ONTUHIYrypT, a3oT Ba ¢ochop 6unaH 6eBocuTa
OMpPUKNG* KynruHa MeTan/l OKCUANApHHW LaiTapagun; Kuciopoj
6HNnaH 6MpMKNG, BOAOPOL MepoKcupa 3"OCHN Kunagw.

Bogopos aTtomnapra napuyanaHraHfja >Xyga Kyn WCCUKIUK
toTunagn; 1 rpamm-mosnekyna BOLOpPOJ aTomaapra napyanaHraH-
fa 105 kkan WCCUKNUK OTUNagu:

H2712H — 105 kkan.

ByHpaH, Bofopof atomiapu BOAOpPOA Monekynanapura Kapa-
raHaa aHvya akTWB GynuWIKN Kepaknuru TywyHapnauaup. Opatparu
BOLOPOS peakumara KupuwraHga, YHWHI MoJjekKyfnanapu asBan
aTomfnapra napyanaHuwun Kepak, 6YHUHT yUYyH Kyn MWKLOP 3Hep-
rna capg kKunuw 3apyp. AtTomap Bogopoj 6unaH 6ynaguraH peak-
umsnapga aca OyHpal 3Heprua capd kuauw Tanab aTunmangwm.

Bogopos Monekynanapu atomaapra napyanaHraHga capg
6ynraH UCCUKAUK WYy aTtomMnap monekyna 6ynné 6umpukkaHpa Kai-
TajaH axpanub uuuagu. ATomap BoAopon 6unaH wuwnalkgurad
ropenkanapHUHI TY3WAWLWIKM aHa WYy NpUHLMNra acocnaHraH. ban-
noHpjal 4YHUaéTraH BOAOPOS OUMMU WKKUTa BONb(Pam 31eKTpoj
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ypTacuga ,\ocun G6ynraH anekTp éiim opkanu yTtaau. ByHpa, BoAo-
poa Monekyfnanapu artomnapra axpanaau, Oy atomnap éinpad
can Hapupoujga y3apo fiHa 6upukagn Ba MoseKynanapra aina-
HMG, uccw”™ anaHra 3™ocun uunagu. by x;onga anaHra Temnepaty-
pacMHUHT Xyfa touopu O6ynuwwura cabab BOJOPOAHUHI EHULIN
6ynmain, 6anku BOJOpPOA aTomMnapujaH BOAOPOL MONeKynanapu-
HUHT 3"ocun Bynuwmaunp.

64. OKcuanamnw-u;akTapunmw peakumanapu. 62- naparpadja
BOLOpOS Xxoccanapu Kypub uyuumnaérraHga, YHUHr KynruHa Ook-'r
cngnapfaH kKucnopogHu TopTu6 o0nmb, ynapHu KakTapa onuwu
aliTmé yTunraH Ba 6y npouecc OKCMANaHULWTa, AbHWU KUCNOPOLHMU
6UPMKTUPMO ONULL NpoLeccura Kapwu Kyinumnrad agu. Asannapu
6y MKKM TylwlyHYa — OKCUANAHULW Ba UaidTapuauw TyllyHYagapu
Kucnopog 6MpUKTMPUG onuw Ba TOpTUG onuwpgaH 6owua \cu
HapcaHn udoga ~unmac 3gu. bupopn, 6y TywyH4YanapHUHr Mas-
MyHW Te3 opafja aH4ya KeHrangu. BopopogHu TOpTMOE onumuira,
Knucnopog  Tabcup a3TraHM  yuyyH  (macanaH, 4NHs-f302=j
'=2Mr+6H20), kucnopog 6MpuMKTMpMOG oNUW npoueccurnma amac,
6anku mMopfagaH BOAOpPOA TOpTMG onMWw npoueccu 3%aM KeluH4a-
NVK oKcupnaHww fae6 atana 6ownagun. Xyaau WYHUHTAeK, ¢agat
Kucnopog TOpTMG onNuwWw npoueccuruma amac, 6anku BOAOPOS
6MpMKTMPNG oNuWw npoueccyu 3"am Marapunuw ge6 atanaguram
6yngn. KelinHyanuk, 6y TylwyH4yanap fiHa 6MpMyHYa KeHraingu Ba
Ha KWUCNOpPOA, Ha BOAOPOA MWTWMPOK 3TafguraH, NeKUH MO3 HAT
XruatugaH TUMWK OKCUANAaHULI Ba LalkTapuauw peakuusanapura
yXwanguraH KynruHa peakumsnap 3"am okKcupnaHuw Ba “aiTapu-
AVW npoueccnapu ~atopura Kuputungu. MacanaH, meTannapHuHr
xnoppga, 6pompa, OANTUHIYrypt Oyruga é&Huwun, WYHUHT4eK,
MeTannouANapHUHT yMymaH >'ap uaHpah 6upukTMpub onuuuin
okcuanaHuw aeb atana 6ownaHau:

2A1 + 3Br2= 2Al1Br3 peakuymacu 4A1 + 302—2A1,03ra
2FeCl2+ Cl2= 2FeClI3 peakuuacu aca 4FeO + 02—2Fed i ra

yxwawanp. AlBrauvHr sdHa antomuHuiira éku FeGI3Hiinr saHa
FeCl2ra alinaHuwu "aitapunuw ae6 toputunagurad éyngu. LLyH-
fain “nnnb, «OKCUANaHWW» Ba «UalkTapuauW» feraH TyllyH4yanap
6upMyHya Hoanul<; 6ynu6 uongun, da”at mogfa TY3UAUWMWHUHT
3NeKTPOH HasapuacuruHa nuposapamfa Oy Tywywuuyanapra Xxyga
aHWK Ba paBllaH Ma3MyH 6epau.

TUAUK OKCUANaHWW Ba "alTapunuw npoueccnapu 31eKTPOH
HyATaW HasapupaH Kypub uukunca, 6y npoueccnap 3"amma Baur
3NeKTpOUNApHUHT 6up atoM éku mompaum 6owua atoM €KW WMOHra
Kyuynwun 6unaH 6upra 6Gopuwinra MLWOHY XOCUN LMAUW  KWIA SH
aMmac, peakuus BaTuAa OKCUANAHYBYM MoOALa 3NeKTPOHNAPHMU

1G H. . [nuHka
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NykoTagu, KaHTapunyByuM MOALA 3cCa Y3ura 31eKTPOHNapHU 6u-
pukTupnb6 onagn. Mwuconnap Kentupamus.
1L MarHuMmiHWHIL Kucnopogpa EHUMW K

1A
2Mg+ 02- 2Mp++0

MarHuin aTOMUHWHI CHPTUM LaBaTUAa WKKUTaA 31eKTPOH 6ynagw.
Kucnopog 6unaH ysapo TabCUp 3TraHga, MarHUAHWHT WKKW aToOMM
Kucnopos Monekynacura (MKKW aTomura) TypTTa 31eKTPOH 6epagm
Ba Y3 WKKWM 3apagnm mycbatr Mg*"1 woHnapura ainaHagu. By voH-
nap xpcun 6ynraH  KUCNopog wWoHnapu 6unan  6UpuKKMG,  MarHuii
okeng MgO kpuctannapuHu \ocmn  uyunagu. LyHaaH uHnm6, wmar-
WMAMUHT énnwnpa (OKCUANAHUWNGA) 3SNeKTPOHMap MarnuiigaH Kuc-
fiopojara yrtagu.

2. Muc (M)-okcuaH MHr BoAaopopn 6GunaH KaWTapwu
nuww

1 1
Cn'+0— + H2= Cn+ H,O0.

Muc (M)-okcupha MWUC MOHM WKKM MycbaT 3apsagra ara. Pe-
akumsa bynraHfga 371eKTpoHNap BOAOPOA aTomfapujaH (Moneky-
nacupaH) MWC WOHNapwura yTagu; MWUC HeidTpan 6ynu6 uonaaw,
Nocun bGynraH BOAOPOJ WOHMapuM 3ca KWUCOPOA WOHNapu 6unad
6ornaHnb, cys monekynacuHn 3*ocun uunagu. Mwuc (M)-okcung-
HUHT uainTapunuwmy yHra (aHmkporn Cu++ KMOHNapura) anek-
TPOHMAPHUHT BGUPUKULWK G6unaH 6opuwn 6y peakumsaga AULON Ky-
pUHNG TYypuobAaU.

3. O9putmagarm Temup (lll)-xnopug 6GunaH BO-
popopn WoAWA HUHI y3apo TabCcup 3TUWH. Temup
(W)-xnopup 6unaH BogopoAa Moaua aputmanapu apsnawiTupun-
raHga, apkuH nog axpanu6 uymuagu, Temup (ll1)-xnopug aca
.Temup (M)-xnopupra ahnaHagu:

1 |
2Pe+ "+C1I-1- 2H+J- = 2Fe++Cir+ J2+ 2H+CI.

Opatpa, 6y peakuusga temup (I11)-xnopug Ttemup (M)-xnopua-
raya Kaitapunagu, BOAOPOA MOAMA 3Ca 3PKMH HoAra Kajap OKcua-
navagw, penpgunap. JIekMH KenTUpuAraH TeHrnamagaH KypuHu6 Ty-
pubankn, 3nekTpoHnap Fe+++ wuoHnapura (akat J- MOHMapupaH
yTagu, aiHu Bautpa Fe+++ wuoHnapn Fe++ uoHnapura, J~ voHnapu
aca MogHWWT HeilTpan atomnapura ainaHagun, WOAHWUMT HeliTpan aToM-
napu ysapo 6upukub, Y2 Monekynanapunu “~ocuna Kunagu; xnop Ba
BOLOPOJ WMOHNapW 3ca peakuus HaTuxacuja ysrapmai uonagu. Llyw-
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pai kmunn6. acnupa Temup (111)-xnopug Ttemmp (I1)- xnopuara “aii-
TapunamacgaH, Fe+++ wuonnapum Fe+ uwownapura uantapunagm, okcup-
NaHaguraH mopaja 3ca Bojopof Moaup 6ynmacgaH, 6anku J-  umow-
napuaup; ynap uof, atomnapurava OKcupanaHagm.

Kypn6 yTunraH muconnapfaH Lyimparum XynocanapHu uuua-
pyW  MYMKWH:

1 OKCUANAHWWHWHT MOMMATW OKCUANaHaguraH Moaja aTtoMm-
napn &KW WOHNapWHWHT 371eKTpOHNap WyuoTuwmaaH, “aiTapu-
NUWHWHT MOMHATWM 3ca "aliTapunaguraH moaja atomnapu €ku
WOHNAPUHWUHT 31eKTpoHNap 6upukTupn6 onuwwunaad wnbéopart. Uly-
HUHT YYyH, MOALAHWUHT 3/IeKTPOH My~oTuwn 6unaH 6ynagurad \ap
NaHpal npouecc ~o3upry 3amMoHAa OKcuAanaHuw fne6 artanagw;
aKCWHYa, 3NeKTPOHNapHU OUPUKTMPMG oUW npoueccu LaikTapu-
nmw peb uapanagu.

2. bupop MOAJAHUHT OKCUANMAHUILIK, aiHW BaKTAa WKKUHYM
MOAJaHUHT "ailTapunuwncus 6yna oONMaifnM, UYyHKM aTtoM Eku
WOHNMapHUHT 3M1eKTPOHNap MWyuoTuwmn 60HWaA aTtoM €KUM MWOoHMap-
HUHT 3neKTpoHnap 6upukTupmb onuwmn 6mnaH 6ornueamp. Maca-
NnaH, MarHui kucnopoppa €kum ~aBoja EHraHga OokKcuanaHagu Ba,
wy 6unaH 6up BauTha, KMCNOPOA UaliTapunagu; BOJOPOAra MUC
(IN-okemnp Tabcup atraHga wmuc (M)-okeup (aHu”porn Cu++
noHnapu) !“alitapunafn, BOLOPOA 3Ca OKcuAnaHafM Ba 3°0Kaso.

WyHaaii Pmnnb, 3neKTPOHNAPHUHT Kyuub yTuium 6unaH 6y-
nagurad >ap 6up peakuus 6up-6upura Papama-kapwu UKKW npo-
Leccum — oKcuanaHuw Ba  Uaidrapuauw  upoueccnapuHu  y3
nunura onagu. LUyHUHT yuyH, ~o3upru Baytga 6yHpan peakuuanap-
MUHT “aMMacM OKcCUgNaHUW-pATapuAmMW peakyusana-
pn pne6 atanaguram 6ynawu.

ATOM €KW MOHNApW peakuusa npoueccuaa 3NeKTPOH OGUPUKTU-
pub onaguraH Moppanap okcugnosuumnap pgeb, 3neKTpoH
b6epafHr..u moppanap aca KanTap yBuunap aeb aranagu.

OkcuanoHun [«akuma BaTuia OKcuAnaHaguraH MofjafaH 3MeKT-
poH TOpTMG oOnagu Ba y3u UalTapunagu. AKCWMHYa, KaikTapysun
3NeKTpoHnap Wy~oTub, y3m okcuanaHagu. MacanaH, Temup (I11)-
xnopug 6unanm Bogopoa nogma (km“opura “apancuH) opacmpga 6yna-
ouranm peakumaga 1'e »4( MOHW OKCMANOBYMAUP; Oy WMOH y3ura 6utTa
3NIEKTPOH 6UPUKTMPUG 0mnb, Fe++ uoHurada uaitapunagu; Kaiita-
pyBun 3ca ) wuonH O6ynmb6, Yy, 6GMTTa 3NMEKTPOH Oepagum Ba iof
aToMuraya OkcuanaHagm.

Arap okcumanaHuw npoueccu 6unaH uanTapuauw npoueccu ano-
XHAa-ano™Mpaa «3anekTpoH» Tenrnamanap 6wunaH wudoganaHca (146-
6eTra uapancun), K kopngarv \OAHH SK"ON TacaBBYP LMAULW MYMKWH

j~—e J (okcupnaHuw npoueccu)
LanTapymnyu»
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pe+++-j-e = Fe++ (ualTapunuw npoueccu)
oKcunanoBun

CyBra Ba Kucnotanapra 6ab3v mMeTannapHuW TabCuUp 3TTUPULL
Mynn 6unaH BOAOPOA aXpaTub onuMWHWHT 61-Haparpadpa 6aéH
3TUATAH peakguanapu “aMm OKCUANaHULI-KanTapuauil peakums-
napu Xymnacura kupagu. by peakuusnapHuHr ~ammacuja Xx,am
MeTann atomnapu 3nekTpoHnap 6epub, kalTapyBuu POAUHMW Yii-
Halijn, BOAOPOA WOHNapu 3ca, 3NeKTpoHnap 6upukTUpM6 01M6,
OKCUAMO0BYN POAMHMK Yyimaihan. MacanaH:

Zn -|- 1125Q4 =ZnSO« | |
peakUMsCUAa Zn— KaiiTapybuW, 11+ WMOHMApU — OKCWAMOBUMAMP. |

Oemak, 613 unrapum kantapysun pe6 “~ncob6bnaraH (62- napiir-
pajra uapancHH) Bojopoa mycbaT 3apsgnaHraH 6ynca, oKcup-
noBYn cudgaTmga TabCUp Kuna onagu*.

OKcuanaHuw-kKanTapunHW peakuyusnapuga anekTpoHnap 6up
aTOM €KV WMOHAAaH WKKMHYM aTOM €KW MOHTa yTap 3KaH, Tabuumiiku,
peakuuMsafa WWTUPOK 3TaguraH 3neMeHTnap BaneHTAUru ysrapa*
On. BaneHTAMKHWHI y3rapuliy OKCUANaHULW KanTapunuw peak-
LMACUHUHT XapakTepnH 6enrucugup, 6y 6enrura yapab, maskyp
peakuua oKcunaHuw-uakTapuanmw peakunscumu, & nyumu, ge-
raH cypoefa [appoB XaBo6 Oepuwl MyMKWH. OKcCuUANaHWLW aToMm
KW WOHNAPHWHI 3MeKTpoHNap MWyuoTUWKAAH, KaTapuauw-aca
3NeKTpoHNap 6upMKTUPMG onuwpgaH wnbopaT OGynraHuW Y4yyH, OK-
cugnaHuwaa BaneH TAUKHUHI anre6pauk uuiMaTun owagunm (AbHU
mycbaT BaneHTNWK Kynasaum E€ku MaH(uil BaneHTNWK Kamasagun),
uaiTapunuwga aca kamaagu. KOkopupga KentupunraH mMuconnap-
farn, oKCuagnaHaguraH Ba KaliTapunaguraH aTom &KW uoHnapfga
BaNEHTNIMKHUHT Y3rapuwmnHun Kypub wwn6, 6yHra WWOHY “ocun
umnuw MymkuH. MacanaH, Temup (IlIl)-xnopug Ba BOAOPOA i0-
AWM y3apo TabCcup aTraHga, TEMUPHUHT BaneHTAurn (Fe+++ MOH-
NapHUHT 3apaaun) +3 gaH +2 ra Tywu6 Konagu, WOAHUHT BaneHT-
amrm (3 — MOHNapuHUHE 3apagn) aca —1 faH apkuH ogaa O ra-
Ya eTagu Ba ”"0Kaso.

* AKTVB MeTannap 6unaH yaapo Tabcup 3TraHpga.BOAOPOA aToMapu };am
3NeKTPOHITOpTM6 onagn Ba MaH(uii H noHnapra alinaHn6 okcuanoBym Basnda-
cMHM yTahgm (237-6eTra ~apancuH).
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CYB. SPUTMAINAP

CYyB

65. Tabuatga cys. CyB epfa 3HI Kyn TapkanraH mopfagup.
Ep wapu t3acuHUHT apuitb 30 KUCMUHKM CyB Konnab Typagw;
cyB Tabuuii “aB3anapHWHT “aMMacUHH TynAupagu Ba OKeaH, AeH-
L3, napé Ba Kynnap xocun KHnagu. CYBHWUHT KyMNruMHa MUKZOPY
aTMoc(epajga rascumoH xonatga, 6yr Tapsauaa 6ynaau; cyB 6a-
NaHp TOr uyuknnapnfja Ba KyT6 MaMmakatnapuja katTa-katTa
Lop BH My3 Maccanapu Tap3uga nun 6ywuu étagu. Cys cauat ep
touacupal nna mmac, 6anku ep kobHruga .\am 6ynaam, 6yHpaai cya
TY,HpOL, Ba XW/IMa-XW/ TOT XWHCMapura CMHruiAgu >"amga ep OCTH-
ayn 6ynok Ba vawma 6ynub uyukagwu.

Tabuun cyB ,\e4y La4yoH MyTnaKo To3a -“onga, bynmangn. OHr
T03a CyB CMruMp CyBMAup, ammo 6OyHpjalii cyeBga "“aMm ”“aBojau LaMm-
pab onuHaguraH Typnu Kyl HMYanap, MmacanaH, apuraH rasnap,
YyaHr, MUKpoopraHusmnap 6ynagw.

EvMrup cyBw epra TywraHfaH KeWlWH, YHUHT 6Up LMCMU aH."op
Ba gapénapra okub6 6opca, 6Up KMCMU TYNpoK Ba Kap XW XWHC-
napra wWuM.uamb, cus3oT cyBHM >Yocun kunagu. CyB €pPHUHT YCTKU
KaBaTnapupaH cu3mb ytub, y3 iynupgarn Typau MoOAJanapHWapu-
Tagn. LWy ca6abnn, kygyy, 6ynok, gapé Ba Kyn cyBuga ”“amma
BaUT spuraH moppanap 6ynaguw. Typnu cysnapga 6y moppanap-
HUHT MWKAOPW Typauyagup, amMmo, YMyMaH aiTraHpa, y/lapHWUHT
muugopu 0,01% paH 0,05% rava Gynagw.

Jenrus cyesupa 4% raya xap Xwn apuraH, mogganap 6Gynagw,
OynapHUHT acocuil KUCMWHW OW Ty3u Tawkun kunagu. OkeaH
cysuga 3,5%, fewrus cyBujaa aca, LeHrusra uyihmnaguraH papeé-
NapHUHT KaM CyB €Ku cepcyB 6ynuwiura kapab, Typaum muupgop-
pa — 0,5% paH 3,9% rava (Yprta geurnsga —3,9%. Kopa geHnn-
pa —1,8%, bontuy acHrusnga—O0,5%) Ty3 b6ynagu.

Tapkubuga KyH MwWwylwpha KanbUuil Ba mMarHuii Tysnapu 6yn-
raH CyB, 10 M LU 0 K CYBHWHTI, bHW 3puraH mMogganapu kam 6ynrad
CYBHUWHI, MacanaH, CMrup CyBWUMWWT akcuya, KaTTu K cyB feb
atanagu. Kanwuuy cysBaa cCoBy» KaM Kynupagu, rywT Ba cab3aBoT,
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AXWW NUWMangn, 6yHaaH cyB 6yF K.030H feBopfnapupa Kyn uydwia
X.0CUN1  unnagu.

Tabuumn cysfa, 3puraH apanawmanapfaH Talwkapu, “amuwa
KyM, TUAHWUHI Myannay “ofnatfgarH UatTuy 3appavanapH, ycum-
NMK Ba XaJlBoH “ongu™napH, WYHUHTAeK, TYpau Xun MUKpoopra-
HuU3Mnap “am 6ynagn. By mMukpoopraummsmnap opacupa Kacannuk
Tap~aTyBuM MuKpobnap ~am OynuMwn MYMKUH, 6yHAai MUKpOO-
nap opgam éku “aliBOH opraHusmnra kupub onub, Typnm kacan-
nuknapra cab6ab 6ynagu.

Tabuunii eyBHW YyHAaru wMmyannal 3appavanapfaH To3sanauwl
YUyH, cyB 6upop roeak Mopfja, macanaH, Kymup, COnos KaBaTu Ba
wy kKabunapgaH yTkasub, dqunbTpnanagu. Kyn MuUAOp eyBHMU
GunbTpnawga ~amuwa Yym Ba waran TowgaH uéopaTt QUALTP
nwnatunagn. OunbTp 6aKTEepUsNapHHUT Kyn LUCMUHW "aM TyTu6
uonagu. byHpaH Tawkapu, uuunagHranm eyBHW 3apapcu3fiaHTu-
puw yuyH, y xnopnaHagu. CyBHM Tyna cTepuamsaums Kunuuw
YYyH, 1 T cyBra kynu 6unad 0,7 r xnop uywwuw Kepak 6Gynagu.

dunbTpnaw MWynu 6unaH CyBHM 3pumaiguraH uLywuvmyanap-
JaHrMHa To3anaw MyMKUH. Mumpa apuraH mogganap xam 6ynma-
raH Xyfa To3a CyB Tailépnaw y4yyH cyBHM “aligaw (aucTtunnaw)
Kepak.

66. CyBHUHI U3MK Xxoccanapu. To3a cyB "WMACKU3. Masacus,
paurcus TUHHK cyoounmkaup. Kynuunuk moppganap COBUTUATaH
capu, ynapHUHI 3uuanrn tobopa opTmb 6opagn, 6ynapHUHT akcu-
ya, cyB 4°C fga 3Hr KaTTa 3MuYIMKKa ara 6ynagun, 4°C paH to”opwu
Temnepatypaja “am, nact Temnepatypafa “amMm CYBHWUHI 3U4IUTU
Kamaagun. CYBHUHI aHa Wy aHOManuAcu KatTta a”amMumaTra ara.
LWy aHomanua Tydainu, uyydyp cye “aBsanapu uuwga Ty6uraua
My3namaliin Ba yHAa 3"aéT caknaHum6 uUonagw.

CyBHUHI 6ouuwia 6up aHomanuacu "~am Tabuat "aéTmpa KatTa
a“ammnsaTra ara: cys 6apuya K,arTuy Ba Cyl”™ mMogganap uuuga 3Hr,
KaTTa WCCUKIUK curmMmura ara 6ynraH mopgpagup. Ly ca6abnu,
cyB Puwiga cekMHnMK 6unaH coBumiign, &3ga aca CeKMHNMK 6unad
neuman Ba, Wy Tapuda, ep Wapupa TemnepaTtypaHu TapTH6ra co-
nné Typaau.

CYBHUHI OrMpAnK TapkHO6W Kylingarun coHnap 6unam wugoga-
naHagu: 11,11% sogopofg Ba 88,89% kucnopop. byHAaH, CyBHUHT
3HT oaguin gopmynacu H20 6ynaagn. CyBHUHT monekynap OFfip-
ANTKM cyB OYrMHUHI 0”™opu TemnepaTtypajaru 3uunurura “apab
aHum™naHraHga, 18 ra TeHr 6ynmb6 uu™agun, 6y “uniimaT CYBHUHT
3HT ofaui opmynacura Typpu Kenagum. BMpo”™ CYBHUHI LaiHal
HyuTacura sumHnawraH capu O6YrMHWHI 3M4auru 6up 03 owaau
Ba YHWHI Mofekynap orupnurun 18 gaH can oww”poy 6ynmb yc-
nagn. Cywou CyBHUHI 76- naparpatpga 6aéu atunraH meTop 6yiin-
da TervwnuM aputysumnapfa 3putuw  iwynm  6unaH aHuW/naHrad
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MONEKYnsap Orupaurum "~am 3Hr ogawvin dopmynara uapab .\ncob-
NaHraH “wuiimatgaH 6upmyHya owu” 6ynmb6 um™agum. AHa Wy
(haKTNapHWHT “aMMacu CylK ~ongaru cysfa, ogauin M20 moneky-
nanapu 6unaH 6up KaTtopga, ynap 6wunaH MyBO3aHaTha Typra
6upmMyHuya Mypakkab monekynanap “am 6ynagmu, geraH Xxynocara
onné kengu: 6yHAain MonekynanapHWHr tapkmbu (H20)x waknu-
parn ymymnin ¢opmyna 6unaH udgoganaHagu. Opauii monekyna-
NnapHUHr iny Tapucga ysapo 6upukub, mog- ,-——-- y-—

JAHUHT  XUMUABUIA TabuatuHu y3raptup- _iIA—

Maii, 6MpMyHYa Mypakkabpo” 3appauvanap

XOCUN UMANW Xoaueacu MmonekynanapHuHr 4YT'
accoumnmayumacu peb atanagu.

YMymaH aliTraHfga, accoumanuara Mo- VIA+ty - 0-
neKynanapHuWHr “yténm skaHnurn cabab \+_ Y
O6ynagu; monekynanap aHa lWyHAah uUyT6- 56-paem. Kytomm moge-
A 6ynaraHnuknapu Tydannu, y3napuHUHT  Kynanap accouMaLyscu.
uapama-yapwmn Kytb6napun 6unaH 6up-6u-
pura TOpPTHAAAW Ba LWYHWUHT HaTuxXacufja, WKKW, Y4 Ba YHAaH
opTMMOneKynanap ysapo 6upukub, MMPUKPOK 3appavanap ~o-
cun umnagm (56-paem). AMMO cyBfa 6ynaguraH accouuauusaHUHT
acocuii cababm cyn mMonekynanapu ypTtacupga «BOAopoA» 6orna-
HUHlNap fgeraH 6GOrnaHMILNAPHKHT XOCUA BYAUWINAND.

Tekwunpuwnap Hatuxacmpga Wy Hapea aHW IaHAUKKW, Kydnu
3NeKTpOMaH(pnin anemeHT (aliHu”ca ¢GTOp EKM KUCNOPOA) aTOMM
6unaH KoBaneHT 6GornaHraH BOAOPOA aTOMWU XYAAW LY 31E€MEHT-
HUHI fiHa 6ow”™a 6up aTomMy 6GunaH >am 6ornaHa onagn. AHa LWy
WKKWHYM 60rnaHuw — Bogopos 6ornaHuw paeb atanagu.

Bogopopg atomumpa 6yHpain xycycmsaT O6ynumwmra cabab wykw,
BOAOPOA aTOMWM Ky4ynum 3neKTpoMaH(puil 3nemeHT 6unaH 6orna-
MUHL Y4y Y3HUUHT AroHa 3MeKTPOHWHW 6Gepafn Ba y3W 37eKTPOH
uobwnuH aeHpnm ny|\oTran yfa KWYKUHA sagpora ainaHué uo-
nagn. LyHWHT y4yyH, y, GOHHU@ ATOMHWHI 3MeKTPOH "ob6uwpaH
uoumacaaH, 6anku, akcuHya, ywa uapab TOpTHNagW Ba LWy aToMm
6unaH ys3apo TabCuMp Uuna onagu.

Cyioi® cyBaa YHUHI 6up Monekynacugarum BoAOpofg atomu 6u-
NaH WKKUHYM MONeKynacugarum KUciopoj aToMu ypracuja BOAO-
pog 6ornaHuw uyinuparm cxemaga KypcatunraHumgek \ocun 6yna-
an (Bogopof 6ornaHHWNap cxemaga Hyutanap 6wunaH 6enruna-
raH):

e H H...O
)\ \/ [\

H H...O H H
ByHaaH mypakkabpol Monekynsp arperatnap “am cysjga LWy Ta-
puta 3"ocun 6bynagw,
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WKkkH wmogekynajau wu6opaT uywagoy arperat — (H20)2
6owuanapura KaparaHga 6apuapop 6ynaau. byHpaih monekynsap
arperatnapHuHr xocun 6ynuwuga, adTujaH, WKKUTa BOAOPOA
6ornaHnw BYXYAra Kenagu:

oO...m H

\
H H...O0

CyB XoccalapUHWHI toLopHAA aiTu6 yTuaraH aHomanuanapu
AaM CyB MoONeKynanapuHWHI accoumnauuscu Tydainnm Byxyara
Kenagu, geinw mMymkuH. 0°C ga cyBHWMHr kyn uucmu (H20) 3 mo-
nekynanapupaH wub6opat 6ynagu, pe6 TaxmHu uunumHagu. CyB
0°C paH 4°C rava ucutunaraHga yd uywianow monekynanap guceo-
umnaHm6, (H20)2 monekynanapuHu “~ocun uymnagm Ba 6y MoOeky-
nanap CYBHWHI 3UYIUTMHH aH4Ya owwupaau; 6ywunr cababu ynap-
La WKkuTa Bogopof 6ornaHuw 6Gopnuru 6ynca kepak. CyB fHa
uinsgipiinca, MKKM KylanokK MoneKynanap ogAwWin monekynanapra
axpanagu Ba CYBHWHI 3WYNWTM  acTa-CekUH Kamainb 6opagw.
XatTto HO0°C pga “am cyBfa Ba cyB byrmpa 6up 03 MUKZOP uyLlia-
noy monekynanap 6ynagu, wyHra kypa, 100°C ga cyB 6YrMHUHT
3UYNUTU CYBHUWHT 3HT oaauii copmynacu H20 paH 6up 03 dapy
uunagu.

CYBHUHI UCCULNUK CUTUMMK KaTTa Oynuwura >"am cyB UCUTWUN-
raHga Mypakkab MoneKkynanapHuWHr pguccouwmnammwmy ca6a6 6y-
nagn fenuvn MyMKUH. [AuccoumnaHuw  upoueccuia  MCCULIMK
IOTUATAHW Y4YyH, CYB UM3AMpUAraHfa MWCCLWIYLWK TemnepaTypamu
OWNPUL YYYHTMHA 3aMac, 6anku accoHnnamraH MofeKynanapHUHT
aXpanuwun ydyyH “am capg 6ynagwu.

CyB6yrwu Ouny ngmwpaa TypraH xap KaHfgal CyKNNK cuu-
rapu, cyB >am 6upmyH4ya Te3 OyrnaHagu. Arap CYHLUJINK COMNH-
raH mguw 6owuya 6up 6yw ékm 6upop ras 6op manw 6unaH Ty-
TawTupwunca, y, To y3m 6unaH ~ocun 6ynaétraH 6yrnapu opacupga
OVHAMUK MyBO3aHaT 6YnryHuya, abHU BauT O6Upnury mumpja kKaHda
Mofnekyna 6yrnaHca, ylwaHya MoOJiekyna uainTagaH CYKHYLIKKa
yTaguraH ~on t3 6GepryHua 6yrnaHasepafgu. bupop cylunmkgaH
Aocun b6ynraH 6yr, ywa cywknamk 6unaH myBo3aHaTga bOynca, v,
TylWuHravw 6yr paeb atanagu. TyWWHraH OYFHWHIT MabiyMm
TemnepaTtypagaru 6ocumun Typau cyrwunumknapga Ttypnauya 6yna-
AH. MacanaH, cyBHWHIr 20°C pa TylWuHraH 6yrm 6ocumu 17,4 mMm
CMMO6 YCT. CTWPTHUKN— 43,9 MM cMO6 YCT, IPHPHUKN—442 MM
cumob ycT. Ba ,yXaso.

ByrnaHuw asHgoTepMuk npoueccaup. Ly cababnu, Temnepa-
TypaHUHr KyTapunuwu, fle LWWaTenbe npHHUMNUTa MyBO(UL,. CYHOK-
NUK 6unaH yHUHr 6yru opacugarn MyBo3aHaTHU 6yr xocun 6ynuu
TOMOHWra CWU/DKMTaAW, HaTuxaja, O6ywuHr 6ocumum opragu.
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Cys O6YruMHWHIr Typnau Temnepatypagaru 6ocumu Kyiamgarm
pakamnap 6unaH wudopanaHagu: '

TemnepaTypa, "C “ucobuga ... o 20 40 60 80 Lo
bocum. MM cumob6 ycTynu xnco6w,qa 4.6 17,4 55,0 149,2 3555 760

JN\ap “aHpgai cywunmk 6yruHuMHr 6ocumun Tauwm 6ocum 6GunaH
6apaBapnawraH nantha CyKWNuk kanHaigum. Hopman atmocdepa
6ocuMuga CyBHMHT “ailHaw Temnepatypacu 100°C ra TeHr, YYHKM
6y TemnepaTypafja CyB OYIrMHWUHI 60CMMM CUMOG YCTyHU 3MCOGH
6unaH 760 MM ra TeHr 6ynagu.

' CyB Oyrra alnaHraHfa Kyn WCCUKAUK toTunagu. MacanaH,
100°C TemnepaTtypagarn | mMonb CyBHM Wy TemnepaTypajga 6yrra
anaHTUpuwWw y4uyH 9,7 KKan UCCUKANK capdh kuaumw kepak. 1 monb
6yr fAHa cyBra ainaHraHga ywaHya WCCUKAUK axpanuéb uu-
uagu.

' My3. 0°C TemnepaTtypafa, opgartgarum 6ocum ocTtupa Typrad
CyB COBWMTMACA, UATTUL "onatra — Mys3ra ainaHagu. AKCUHYa,
0°C TemnepaTtypajaru my3 uusgupunca, apub, cyera ainnaHagw.
0°C pa cys 6GunaH My3 apajiawmacu 4eTfaH WMCCUKNUK Onmaca
Ba Talwkapura ucownuk 6epmaca, ysrapmaii Typasepagu. LyHra
Kypa, mys3naw Temneparypacu éku, 6apubup, cyrounaHuw Temne-
paTypacuMHu WyHAalk TemnepaTypa fe6 Tabpudnawl MYMKUHKW,
6yHAa CyloUMK ywa MOAAAHWHTI KaTTvK (hasacu 6unaH mysosa-
HaTga Typagu.

Bup mMonb cyB my3naraHga 1,42 Kkan UCCUKAUK yuuagii. bup
MO/Mb MY3 3puraHfa 3aca XyAAau LWYyHYa WCCUKIUK KOTUNagu.

CyB Mys3fnaraHfia YHWHI 3%aXMu aH4ya Kynasagw, wy cabab6nu,
MY3HUHT conuwTupma orupnuru 0,92 r/cm3 ra TeHr, AbHU My3
CyBAaH eHrunpou 6ynagum. bocum owraH capu CYBHUHI My3fall
HyuTtacu asBan nacasagu (macanaH, 615 aTm 6ocum ocTmaa Ccys
MUHyc 5°C parumHa My3naigu), ammo KelinH 6opub (6ocum
2000 aTmoc(epajaH oOwraHAaH CYHr), KyTapuna 6ownaign Ba
Xypa katta 6ocum ocTupga cys 0°C pgaH Tokopwu TemnepaTypajga
my3naian. Tekwwupuwnap WyHU KypcaTtauku, 6ocum 2000 aTmoc-
(hepafsaH to”opu b6ynraHga, ogatAaaru MysgaH Tawuapu, ConuW-
Tupma orupnaumknapu 1r/cm3 gaH katta 6ynraH TypT xun my3 6y-
NN MYMKWH.

My3 3"am, xypau cyes kabu 6yrnaHa onagu. Eww dasopga
YHUHT 6yrnavHwugaH 3"oemn 6ynagmraH OYrnuHr 60CMMM  aliHU
TemnepaTypa Y4YyH MyalsiH 6up umimaTtra eTryHdya 6y my3 6yF-
naHaBepagu. My3 6yruHuHr 0,01°C pgarm 60CUMU CYB OYTMHUHT
0,01°C parm 6ocumura, AbHM cumob ycTtynum 3”ncobmga 4,6 Mm ra
TeHr. TemnepaTypa mnacairaH capu My3 OYrMHWHI 6ocumm Tes
KamMasgn: My3 OYruHuUHr 6ocumm MuHyc 20°C ga cumo6 YCTyHMU
xucebunpga 0,8 mm ra TeHr 6ynca, mmHyc 50°C pga aturu 0,3 MM HU
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Tawkun 3tagu. Wy caba6nu, mMy3 cyBra uaparaHfga aHuya CekuH
6yrnaHagm.

Cys 6yrn 6ocumu 6GunaH TemnepaTypa opacuparu rouopupa
KypcatunraH 6ornaHuw Ba, WYHWHI4eK, CyB UaHAaln wapouTaa
6up BauTHWHT y3uga Typau ¢asanappa 6yna OAMWMWHM CY B-
MUHT AonaTuHM mpoganosumn ovarpamma
(57-pacm) épagamn 6mnaH AULON KypcaTull MYMKWH.

by puarpammagaru OA
ynsny cys 6ypu 60CUMUHMU,
OB wuwusny 3aca mys3 6yiH
60CMMUHK KypcaTtafuraH
arpn yusunynapaup. OA ar-
pyv umsvpuHuHT HyLTanapu
cyB 6unaH 6yF wuawnpan
Temnepatypa Ba LUaHpaW
6ocumpga 6up  BaUTHUHT
y3uja MyBo3aHaTha 6yna
onMwnHuM Kypcartagu; OB
arpy  YU3ULHUHT HyuTana-
pn aca my3 6unaH 6yF opa-
cufgarm MyBO3aHaT wWwapoi™

57- pacM. CyBHWHI “onaTtuHu W(hoAanoBym TUHK  Kypcatagu. Mkkana

Avarpamma. arpy ymsny O HyKTafja Ke-
cuwagmn, 6y HykKTa yuvana
(ha3a yaHpal TemnepaTypa Ba uaHaal 6ocumpga MyBo3aHaTga 6y-
Nna onuwunHuU Kypcatagu. LWy ca6abnm, O Hyuta yynama HY U-
T a geb6 atanagu, 6y Hykrtara 4,6 MM cumMob yCcTyHuUra TeHr 6ynrad
6ocum Ba + 0,01°C TemnepaTtypa Tyrpu kenagu. OC arpu 4yusuny
MY3HUWHT 3puULlW HyKTacura 60CUM TabCHPWHW KypcaTagu. by umsuk-
HUHT 3"ap 6Up HyuTacura my3 6munaH CyBHW MyBO3aHaTfa TyTaguraH
MabnyMm 60CMM Ba Mabnym Temnepatypa MysBoduiy kenagu. OA,
OB Ba OC arpm uusmunap puarpamMMaHWHTr OYTyH 103aCUHM Yu
co™ara 6ynagu, 6ynapHuHr .“ap 6upyM CYBHWHI y4ana arperaTt "o-
natupgaH Qauyat OGUPUHUHT 6Gapuapopaurura MyBoduy Kenagw.
AOC i3agarn nyuyranapra Typpu KenaguraH Temnepatypa Ba 60-
climnapga cys auart cywou “onatha 6ynMwn.MyMKuUH. JnarpamMmma-
fa «My3» Ba «byr» feb KypcaTunraH to3nnapgarun Hyurtanap s"am,
XYLOW WYHWHT CUHTapu, dauart uaTtrtuy ékm dauaT rascMmMoH asa
6yna onaguraH Temnepatypa 6wnaH 6ocumnapHu 6enrunaingu.

67. CYBHUHI XUMUABUIA xoccanapu. CyBHUHI XUMUABUIA Xocca-
napHpaH, facTaBBaj, YHWHT MoOneKynanapu umsgupuiura xyga
Yyngamnu 3KaHMUTMHU Kypcatub ytTmw Kepak. bupouy !'000°C paH
louopu Temnepatypafa cys 6yw Bogopof 6unaH KUCnopoAra cesu-
napnu papaxapga fguccouyumnaHa o6ownaigw;

211,0. 2I,-| 02— 136,8 Kkan

TemnepaTypa, T
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By, npoueccAa WCCUUANK OTUNTAHULAH TeMnepaTypaHWHT Ky-
Tapunuwwu, Jle WaTenbe npuHuMnura Mysopu”, MYBO3aHATHMU
YHITA CU/DKUTUMWNK Kepak 3gu. AmMmo 2000°C pga xam guccoumna-
HUW fapaxacu aturn 1,8 NpoueHTHW Tawkun 3atagu. Temnepa-
Typa 1000°C paH nacTtposfa Tylwea, amanfa, MYBO3aHaT CyB
Xocun 6ynuwn TomoHura “apab 6yTyHnal cumkuiign peca 6y-
nagu, opgaTtparn TemnepaTypaja a3ca BOAOPO4 OGwunaH KUCNopog-
HUHI 3pKWH MOneKynanapu wy “agap 03 “ocun 6ynaguku, ~3T1T0
Cuz ynapHuW aHuUKnah onmaiimms.

MogfaHuHr 6upop roBopu Temnepatypaja AUCCOLMNAHHLW fapaxacuHu
TONUW YYYH Typau mMeToanap uynnaHunagu. LWyHpalh metognapgaH 6upu «yBo-
3aHaTHW My3naTuw»Ta acocnaHraH. Arap touopu TemnepaTypaga >;ocun 6ynrad
auccoumauma macynotnapu Te3nuk 6unaH coByTunca, MyBo3aHaT 6upaaH cun-
XUWra ynryponmaiaum Ba, CyHrpa, ysrapmai TypaBepagu, UyHKu OyHpal
lwapouTha peakums Te3nurm  HuostTaa cyct 6ynagu. LWyHaaih uHAM6, touopu
Temnepatypaga Mogganap opacupa BYXYAra KenraH Huc6baT caynaHub uonagu.
Ey HUCcbaTHW aHanus3 17|ynv| 6unaH aHu”naw MYMKWH.

CyBHWHI TOBOpM TemnepaTypaja AWCCOLMNAHWUWIHHW Kyhinpga-
M Taxpuba xyga Almon kypcatagu. Konéa (/) ra (58-pacm)
03po”™ CyB cOonuuagnm Ba y pe3nHa npobka OGunaH Gepkutunagw;
6y npo6kafaH ras 4YHUapyBYH
naii (2) xampa WHruyka nna-

TMHa cnupanb (3) opuanu
6up-6upu 6unan TyTawTUpUN-
raH WKKWTa hvfoh MWUC CUM
yTkasunraH. Konb6apgarum cys
KallHaryHya wucutunagm Ba
cyB 6yru konbapgarum “aBoHMU
O6yTyHnaih cu™nb YuKapraH-
LaH KeWWH, ras ynuapuiuyByu
HaWHUUT yun CcyB Tyngupun-
ram uumnuHap (4) HWHr Tarun-
ra Knputunagu. WyHAaaH
CYHr nnaTtuHa  cnupanpgau
9NeKTp TOKM yTKasunumb, y
AaTTuN  Musgupunagn. a3
yntapyBumn HainpgaH pap”on
}$aBo nydakuanapu ynn6, um-
NVUHAPHU acTa-CeKWH Tynaupa

Gownagn. Uwunuugp ras s o
) - paem. HOuopn TemnepaTypanap a CyB-
Gunan TynraHaaH CyHr y cys HUHT  AWUCCOLMNAHULLHHN KYPCATLUH YuyH

AaH u4u”apn6 onuHagm  Ba vwnatunaguraH ac6o6.

anaHrara Tytunagn. by BakT- 1 on6a; 2 —ras yMKapyBuM nail; 3 — nna-

fa nopTtnaw 6ynagu; 6y mopT- TUHA Cnupanb; 4 —CYBHUHI AUCCOLMNAHULWLINAAH
! \ocun 6”naguran Ma’CcynoTnapHu WUrWW  yYyH
naw unnmnHapaa uangupolu LMAVHAP.

raz 6opnurugaH gapak 6epagu.
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CyB, Uuumsgupuwra uyumgamnu OGynuwunra uapamain, peakyusara
Xyfa Te3 KupuwaauraH moagagmp. KynruHa wmetann Ba Me*
Tandoupg okcuanapu cyB 6unaH 6MpuKM6, acoc Ba Kucnotanap
XO0CUN UWNagun, KynruHa Tysnap cyB 6unaH kpictannoruapatnap
Xocmn Kunagu; 3Hr aKTWB MeTannap cyB 6unaH ys3apo Tabcup
3Tn6, Bopopofn axpatmb uuuapagum Ba “oka3o. CyB umwWTUpPOKMAA
6ynapguraH 6owka peakuyusnap 6unaH KelWHpoOL TaHWLWAMM3.

] “up cyB Tapkubuga 1120 wmonekynanapu 6HnaH 6up kKatopga, ormp
BOAOPOJ H30TONNApHAaH Tawkun Tonran 6up 03 Muugopgard DjO monekynanapu
XaM 6ynraH ofAui cyB 3neKkTpPonM3 ~unmHraHupga, acoc'aH H2 wmMonekynanapu
napyanaHagu Ly myHocabat 6unaH, cyil y30K 3neKTpoOnAM3 LHAumagurad bynca,
KonaH™ DU mMonekynanapw a acTa-cekuH 6oiin6 6opaaun. Jiblonc 6unaH Makpgo-
Hanbgh 1933 Wunpa aHa WyHAAW LONAUMHWM TaKpOp-Takpop 3M1eKTPOAM3 KUauLw
Ba [aipaw Hynu 6unaH yHpau geapnu 100 npoueHTa D20 MonekynanapupjaH
néopat 6ynraH Ba «orup cye» pAe6 artanaguraH 6up 03 TO3a CyB axpaTtub
onuwra myskddak 6°ngunap.

Orunp cyB y3, xoccanapu 6unaH opauii (eHrun) cysBfaH katta (apk “nnagu
(7- xagBan).

T->Kapoan
Opfuii Ba Orup CyBHUHr 6ab3n KOHCTaHTagapwu
KoHcTaHTa nomn Oﬂﬂ%)CVB' Or(v(l)p.oc)v s
MONEKYNAP OTUPIIUTU o 18 20
0 3,82
KaiHaw HykTacu,°C 100 101,42
20“ C parv 3uunnru, ricm * ... 0,9982 1,1056
Miikcuman 3uunuk Temnepatypacu,°C . . 4 11,6

Orup" cyB oaauii cyera KaparaHga Ty3napHH €Mmoupok 3puTagH. Orup cys
6unaH OAfHV CYBHUHI Xoccanapuparu TapoByT XUMUABUI peakunanapgaakmmnk-
ca fXWKW ce3nnagu: orup cys 6unaH uuWNMNaguraH peakuusanap eHrun cyspga
onn6 6opunaguraH peakuusnapra KaparaHga CeKMHpok 6opagun. Orup CyBHUHT
3"aéTuil npoueccnapra Kait Tapu'ka TabCup 3TMIIM TeKwWuWpunranHuga 6abv3n opra-
Musmnapra KyunH 6uoflolnK Tabcup KypcaTuwu Mabnaym 6ynau.

Orup cys amanpja ffpo peakuusanapupa tosara YukaguraH peakuuanapHu
CEeKMNNaWTHPYBYN YypHUAa nwnatunagurad 6ynau.

APUTMANAP

dpuTmanap kuwwunap 3"aétu Ba amanuii gaiknmatuga HU oAT-
fa My3"mMm axamuaTra ara. OgaMHWUNT Ba XalBOHNApPHWHI OBLATHM
CUHTOMPULW uMpoLeccHM 03MK MoAJanapHu 3putmara annaHTupuL
6unaH 6ornuugup. OHr Myxum 6Gapya (QU3NONOTUK CYHOUNUKNAP
(yon, numda Ba 6owkanap) apuTmanapgup. Hu”oat, Xxumuasuii
npoueccnapra acocnaHradH 6apya wvwnab uuuapuwnap 3"ap Xun
3puTmanapgaH goiganaHuw 6unaH mMabnym pgapaxapga 6ornas-



n'Haup.; HeoH kyHpanuk 3"aétmpa aputmanapHu yupatmb Typ-
rauM y4yyH yfnapHUHI Xxoccanapu 6unaH uagumpaé”™ KU3WKAaH,
aMMO 3pUTManapHWHT TabmaTtuHu 6enrnnoBYM aACOCUIA LOHYHUAT-
nap XVIII aepgarnHa Ttonungw.

68. ApuTtmanap xapaktepucTukam. NKKu Eékun 6Up Heya KOM-
noveHtaaH (Tapkubuii kuMempaH) wnbopat KaTTuly Eku cyioi® ro-
MOreH cucTema 3puTMa feb6 artanagu. 3puTmMa KOMMOHEHTNapwu-
HUHT 6up-6upura HucbataH MUKAOpNapu xypa >'am 3"ap xun 6y-
AHWKW MYMKUH. QpPUTManapHUHI 3HT My3™MM Typu CYIOK 3puUTMa-
napavp; KWTOGHWUHr b6y Gynumuaa aHa LWYyHAAR 3puTmanap Ky-
pué 4Yumkunagu.

X~p uaHpah apuTmMa 3IpuraH Mogfa Ba IpPpUTYBUMAaAH,
ABHU WYMpja apuraH MOAJaHWHT Monekynanapu éku 6yHgaH .“am
mMaigapo” 3appavyanapu — moHnapuw 6up Tekucha TapkanraH My-
nMTaaH H'6opataMp. AMMO Kalicu mopfa IpuTyBYM Ba Uaicucu
apuraH MoOAAa I3KAHNUTHHW aHuuynaw, 6ab3aH, UWAMH 6ynagw.
Opatpa, apuTmara yTraHga Y3WHWHI TOo3a wWakauwgaruw arperat
AonaTWHW y3rapTMaidgnraH KOMMOHEHT 3puTyBuYM feb6 3*ncobna-
Hagn (macanaH, TY3HWHI cyBparm 3pHTmacupa cyB, anb6atTa,
IpuTyBUNAMUP). Arap MKKana KOMMNOHEHT 3"aM 3puUTUAMWLAAH aBBaf
6up xun .\onatpa 6ynca (macanaH, cnupT 6unaH cyB apanau-
Macu) Kyn MukKgopgaru KOMMOHEHT 3puTyBuYnm peb6 3”ucobna-
nagu.

3putmanap 6up XWHCAU 6GYyNraHu yuyH, ynap XWMuaBuii 6u-
pukmanapra yxwa6 ketagu. bav3aH moppanap spuraHga uccu’-
AVK YHUMWK 3"aMm 3apuraH mopfa 6GunaH 3puTyBuMm opacuja Mab-
NYyM XUMWABUIA TabCcup 6GOPAMIUHWM KypcaTagu. OpuTManapHuHT
XUMUABUIA 6GUpunKManapgaH Gap™u WyKN, XUMUABUIA Gupukmanap-
nuur Tapkmbu ysrapmac 6ynagvm, MabnyMm KOMMNOHeHTNapfaH Tai-
«mpnaHraH 3puTMaHWHI Tapkubum 3ca, 6ab3aH, KeHr yerapafa y3sra-
puwn MyMKWH. ByHAaH Tauwapu, apuTMaHWHT Xoccanapuga yUuHr
aipuM KOMMOHeHTNapura Xoc Xycycustnap 6ynuwum MyMKWH; 6y
Y>N XUMUABUIA Bupukmanapfa pyin b6epmaingn. dpuTmanap ysra-
pyHYaH Tapkubnu 6ynuwmn xustatugaH, MexaHuK apanawmanapra
AUHW  Typagu, NeKUH ynap Y3NapuHUHT 6UP XXWHCAW 3KaHAWUTK
6unan apanawmManapfaH KaTtTta (apk kunagw. LyHpah uunno,
>pUTMHNAP MexaHWK apanawmanap 6unaH XWUMUABUA OGUpPUKMa-
AMp ypTnemaaw opanuy BasUATHW arannangn.

@il )Puvml npoueccn. Bupop Moada SpUTMaeUHM Taiépnalu
YUYyH Wy MOAAAHW >PpUTYBYHra CoNnMb MabayM HauUT uLyiuw kudgos,
I ili(i vumga Kynyuamk uaTtTuy, Mogganap Ba, LWYHUHTAEK,
6apuya rasnap mMabnym fjapaxafjarHHa apuiigH. MacanaH, yii Tem-
T patypacugarn 100 » cyw a HOr gaH Kynpo” ow Ty3u CO/MMHUG,
Ty3 uywwunraH cyB 3%ap [\aH4ya u4ailuaTHnea, 3"am TY3HWUHT 6up
AMcMun 3pumaii uonagum. AHa WyHjalk 3puTMa, ABHWM y3ou uai-
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uatunraHga “am wuumpgark mMopga OpTWL IpumaiguraH apk'Tma
ailHn TemnepaTypaja Ty MWWHraH 3apuTma pgeb artanagu.

ANaTTUL  MOAAAHWMHT CylUAWKAA 3puw npoueccu, adTupa,
uyrmnpgarnya 6opagum.Mabnymku, .“ap uaHgal moaja Monekyna-
napu x;ap AouM “apakaTtnamH6 Typagu Ba 0Oy “apakatT uUatTumy,
blogaanapga TebpaHmw “apakatu Tap3uga 6ynagu. K,atTuy,
MOLAAaHW WYy MOAAA 3pUiA ONaguraH CYHKAUKKA eonap 3KaHMuW3,
uatTuy Mopda 6wunaH 3puTyBYUM MOeKynanapu opacupa ysapo
TabCcup O6ynuwmM HaTuMxacupa KaTTuly MOAfa to3acujaH ainpum
mMofekynanap acTta-CekuMH axpanmb6 uuua 6ownaingm. By mone-
Kynanap aunddysus Tydannm, 3puTYBYHMUHT OYTYH LaXMura
6a6-6apaBap Tapkanagu. K,aTTuy mogpa t3acupaH Monekyna-
NapHWHI axpanumb uymknwwura 6up TOMOHAAH, Wy Monekynanap-
HUHT Te6bpaHma ”apakaTu, WKKWHYM TOMOHfAaH, ULATTUL Mogja
MOMeKynanapuHUHT 3pUTYBYM MOJeKynanapura TOpPTUAWWMK ca-
6ab 6ynagu. Jpuwra TeckapuW nNpouecc, AbHW KpucTannaHuw
npoueccu bynmaraHga agu, 6y npouecc "ap KaH4Yya MmMuugopgarm
uatTuy moppa 6atamom 3pub KeTryHuya faBoM 3Tap 3fu. dpuT-
mMara yTraH Monekynanap 3"anm 3pu6 6ynmaraH Mogga tosacura
ypununb, moppara Kaintagaum TOpTUNagum Ba YHWHT Kpuctannapu
Tapkubura kupagu. PaBlwaHKW, 3puTMa KOHLEHTpauusacum uaH4ya
Kyn 6ynca, aputmajaH MONeKynanapHWHI axpannbd umkuwm 3"am
WwyHYya Te3 6opagn. Mogaa apuraH capu 3pMTMa KOHLUeHTpauusacu
To6opa owunb 6opaBepraHy yyyH, NupoBapAupa WyHAan 6up nanT
Kenafnku, O6yHAa 3puw Te3NWrum KpuctannaHuww Tesnurura 6a-
paBap 6ynu6 uyonagu. by naiTpa BauT 6GMpAMrM mMumpja uaH4ya
X>l0feKyna apuca, lWyH4Ya MONeKyna aputmajaH KalntafgaH axpa-
nAn6 umMkaguraH AUHaAMUK MyBO3aHarT:

apumail pgonraH mopgaa 7* apurTmagarn mMopgga

Kapop Tonagu. ByHpai wapouTha IpUTMAHUHT KOHLUeHTpauusacu
opTuwaH TyxTaau, AbHW IpuTMa TyihuHraH aputma 6ynub uo-
nagu.

ByHpaH, TyWWHraH 3puTMaHu 3puraH MOALAHWHT opTutua
MWKLOPW 6unaH 4yekcns y3o$ BaNT MyBO3aHaTpfa Typa onaguraH
apuTMma feb Tabpudnaw MYMKUH.

70. JdpuTManapHWHI KOHUeHTpauuscu. TyAuWHraH aputma Tai-
épnaw Y4YyH, 3puUTyBYMTa IpUTUNALUTAH MOLAAAAH YHWUHT 6up
LMCMU 3puMali KonaguraH Mukgoppa Kywwunagu. TyluHraH apuT-
Manap ogatha, kam uwnatunagnw. KynuHuya, TylWuHmaraH 3puT-
mManap, AbHW 3puUraH MOALAHWUHT KOHUeHTpauumacu TyWuHraH
3pUTMauHKWra uaparaHfja kampowy 6ynraH apuTmanap wuwnatu-
nagu.

OPUTMAHUHT  EKW 3PUTYBUYMHUHT MabAyM OTUPSINK MUKAOPU-
fa €KMW MablyMm uUa>kKmupa apuradH Mofga MUKAOPU 3pUTMAHUHT
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KOHUeHTpauusacun peb aTanagn. IOpuTuaraH MOLLACUHHHT KOH-
LeHTpaumacu katrta OynraH apuTManap KOHUEeHTpP NnaHraH
aputmanap pfeb, KOHueHTpauuacu kKam 6ynraH apuTmanap
aca cywntTupunraH aspuitmanap pAeb aranagu.

«KOHUeHTpNaHraH» TywyH4Yyacu 6uNaH «TyWUHTaH» TYyLlIyHYa-
CHHW apanawTmpunb 6opuw Apamaingn. KoHUeHTpNaHraH 3puT-
MaHWHT TyWWHraH apuTma 6ynuwm mMyTnako wapt amac. Maca-
naH, 100 r cysga 20 r KNO3 6op sputmMa 6GUpPMyHYa KOHLEHTpP-
naHraH aputma 6ynagu, nekKuH yHUHT Temnepatypacu 20°C 6ynca,
y TYAMHWW fapaxacupaH aHya yso”™ga 6ynaguw. byHpaih Temne-
patypaga KWO3HWHI TyWWHraH 3pUTMacWMHW Y3CWUI LUANL YUYYH»
100 r cyspga 31,5 r cenutpa 3IpuTUL Kepak.

Arap spuTunaguraH mopga EMOH apuiligmuraH 6ynca, TylAMHraH
IpuTMa Xypda cywlu O6yamwnm MYyMKUH. TUNCHWHT TYWWHraH 3pHT-
macu 6yHra mucon 6yna onagu; 20°C ga 6y aspuTmaHuHr 100
rpHMmuga aturm 0,21 r runc 6ynagw.

OpuTManapHUHI KOHUEHTPALUMACUHU MULOP Xu'aTtugaH >'ap
XUn ycynga ugoganaw MyMKUH. XUMUS NpaKTUKacuja KOHLEH-
4|>iinusilln npoganawHWHT Ayilugarm yy ycynum SHTr Kyn Kynna-
HHANAM

1 3puraH MofjAa MULJOPWU 3PUTMaAHUHT Yy MYy-
MM Mmumugopura HucbaTaH nNpPoLEHT mcobunpga
iimln iaHnHag n MacanaH, ow TY3MHWHT 15 NpoueHTNn 3pUT-
MiHii wyHaaH apuTmaku, 6y aputmaHuHr 100 rpammupga 15 r Ty3
nl Mi » cyn 6ynagu.

QpPUTMaHNHTI KOHUEHTpauuscu apuraH Mo g-
niiwHr / anTp apuTmMagarm MONbNap COHM
i'll iiin wudopanaHagu. KoHueHTpauuscu 6y ycynpa udo-
MNii lumlhi |HAlm.Lllp mMonap aspuTwmanap fAeb atanagu.
I>yH(Ilift «|w| M.i.iap O ydhdun 6unaH 6enrmnaHagu, 6y xap@HUHT
PHIE " IMIIINE emonapnnruHun»,  A9bHA yHUHT 1 nuTpugaru
............. mu/wwmunn  noAh.iup COHMHWM KypcaTtaguraH kKo douuu-
«Ml iWIM ii ni MacanaH, 2 M 3putmaHuHr 1 nautpuga 2 MOnb
‘epm MH MHK in nyneH, 0,3 M aputmaHuHr 1 nutpuga 0,3 mMonb
e(UMHM MHKM in 6ynagnm Ha ,\oka:lo.

M\inrhi un........ nn.l,i wn.i 6ynraH aputma, macanaH, coga Na2 C 03 HuHr o>
M ((NHUWK  .NH NH udii wOrpnanagH. N32003 gaH 0,5 mMonb, abHM 53 r (Nar
<Ll Weeooor e lofi M TeHr) TOPTHO ONHMHG, 6UP NHTPAH YN4yoB
WAMW'W H M MHACT Ny [«L|MuwdAr 6yrwra | n \aXMum  Kypcarynum YH3WL,
[\k3M«an n\ diitiii - (fill pm*!) ('YTpa konb6aca cofaHHHr ~AMMacH 3apu6 Ket-

ryymmn IV» N HAIn hi TH HUP'WHPAHAW, KonbaHwWM 6ynnA}MH 4/ WKKaya CcyB
UHUMSANH

MiiMip <4 iml LUULIn doligHn nHWH Wy XHynpgan Kynanku,
MOAHP NuH Twp Mil (\'Abln HA MuM yOKM[a OJIMHraH 3puUTMa-
jilip;iii  tpiiiini MHAAN MOH'Kynanapwnuu CcoHu .“am 6up Xun
6ynagu,
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Bab3aH 3pUTMAHWHI KOHUEHTpauuacu 3puraH MOALAHWUHT
1000 r apiTyBYMpgarn monbnapu conu 6wunaH u'dpoganaHagn.'ByH-
fai  apuTmanap MonAp aputmanapfpaH ¢apy UUMAUMHWMG, MO -
nd nb apuTmManap Aeb artanagu.

3.9pnraH MOAJZAHWUHT 1 nuTtp a3puTmaga&u
rpaMM-aKBuMuBaneHTnapwu coHu 6GunaH wudoga na-
Haaw byHpgalh spuTmanap nop Mman 23puTManap fjerad

YMYyMUii HOM 6GunaH wpuTUNagu.
Bup nuTtpupa 6up rpamm-3KBUBANEHT 3purad
moffa 6ynraH apuTma 6uUp Hopman éku TyrpupaH-
TYrpu, Hop man aputma fieb atanagum Ba «H» ~ap-
hn 6unaH 6Genrunanagu. Arap 3puUTMaHUHT 1 AuUT-
puga 0,5 rpamMm-3kBuBaneHT 3puraH mogpa 6Oynca,
y dpum Hopman (0,5 H.) aputma pge6, arap 0,1
rpaMm-3KBUBaneHT apuraH mopgna 6ynca, LeunHOO-
man (0,1 H.) apuTma peb atanagm Ba "OKaso.
Mypakka6 moppanap — Kucnota, acoc Ba Tys3-
TApHWHI HOpMan 3puTmManapvHu Taiépnawga Lwy-
HM Has3apfa TYyTULW KepakKW, Kucnota 3KBuBaneHT!!
YHUHT MONEKYNAp OrMPAUrMHW KUCNoTa He n3nu-
) rmra, AbLHW KUcnotTa MoneKynacuga ypHUHU MeTann
6;i- pacm. Ynuos

Konbacs. ona onafuraH BOAOPOJL aTtomnapu coHura 6ynrad

nmcbaTnra TeHr.

AcOC 3KBWBANEHTU YHWHI MOMEKYNsAp OTUPAWTWHWHI LY acoc
MofeKyfnacugarm MeTansj BaNeHTAUrura 6ynraH uucGaTura TeHr.
Ty3NapHWUHT 3KBUBANEHTUHU TOMWULW YYyH, TYSHUHT MOJIEKYNSAP
OTUPAUTUHW YHWUHT MoOMeKyjacugarm MeK:.:n 'aTOMJIAPUHWUHT CO-

HUra Ba WY MEeTaANHUHI BaJleHTAUruUra oV.'iiiii Kepak.

'MacanaH:

ITNO.I wTr (monekynsp orupaurn 63) sksBuBaneHTn 63:1=63 6ynagk,-
ILSO.i HuHr (Monekynap orupnaurn 93) akBuMBaneHTM 98:2 49  «— »
Ca(OH)2 HUHI (MONEKYNApP OrvpAMIA 74) SKBUMBANIEHTA 74:2=37 «—X
Al2(S0,)3 wwr (MONeKynsap ormpaury 312) aKBMBaNEHTa 342:(2-3)=57.«—».

Xumusga Hopman a3puTManap 3puraH Mojganap opacuja
peakuusnap uunmé6 Kypuwpa KeHr uynnaHunagu. Hopman aput-
mManapgaH QoiiganaHub, apuraH MoAganapHWHT LONAULCM3 Tab-
CMp UMMM YYYH HOpMan a3puTManapfaH UaHZad LaxMmuii
Huc6aTAa KYWHW JIO3UMIAUTWHU ONAUHAAH "~uco6nab uuynw
KUAMH 3amac. Bup-6upura Tabcup 3TaguraH MOAAANapHWUHT Orup-
AMK MUWUKAOPU YNapHUHT 3KBMWBANeHTUra nponopuuoHan 6ynagu;

* MOAAAHWHT 3KBWBaNEHTWra TeHr 6ynraH Ba rpamm .~“HCO6Afa onAliaH
MWKAOPW TpaMM-3KBWBaNeHT Ae6 aranagH.



Cya. OpuTmanap

inyin;i kyp | peakuma yuyyH, MOAJanapHWHr apuTManapupaH fOH-
MO Tyupawn :;aXmnapfa ONulW Kepakku, 6y apuTmanapai mopga
NnapHHNr |lj>irM 3akBMBaneHT Muugopnapu 6up-éupura TeHr ©yn'-
(M1, PaHT TKK, (pNnTManapHWHr Hopmanauru 6up xun 6”°lca,
Oy ~umxmnap, 6up-6bupura TeHr, HopMannuMk 3"ap xun 6ynca,
6y ,\axmnap HOpMannMKKa Teckapu nponopuuoHan 6ynaau.
Arap |M.-'KyHfga capg O6ynaguraH 3puTManapHuWHI "axm-
napHnn WA na - 6HNaH, ynapHWHr HOpMannukKnapwiu, AavHU 6up
NUTpAarH rpaMm-4ykBuBaneHTnap 6unaH undoganaHraH KOHUeHTpa-
ununapunn C Ba c2 6unaH 6enrunacak, 6y kaTTanuknap opa-
(HpgarH 6ornaHuw Kyupgarn nponopuma 6unaH ugoganaHagu:

V, : c2:CX
KH
r,-C, VW=,
by mMyHocn6atgam doliganaHn6, dauat peakuus yuyyH Tanab

UHAMMAAUT.W YpUTMaNapHHMI .NaXMnapunnrHHa amac, 6ankm Gy-
HHHI TKcuuya, peakuuu! a capd 6ynraH «pnTManap “axmnapura

Kap,u», y.'i.ipimiii momHeHrpamiH.'iapiiiiii, gemak, 6up-6upura Tab-
cup wun wmn lii Lipyuunr onpnAnMkK MWwypnapuHy .“am TOonuUw
MYMKWH,

I Mmwo /. Kymyw wmwurpatHunr 150 mn 0,10 H. spuTmacura ymparn 6yTym
LUYMYLIHA  KyMYLI  X70pUA  y>nnga YyKTHPUW YYyH HaTpuil XnopuaHuHr 0,3 H.
[[[|n usicmpaH Houn munauanTp Dywmiw kepak?

|llKwopunu ry:mmuy:

0,3i0,16= 150: n
Bynanm:

0,16-150

X — — = 80 wmn
nuro i la hi cy,iitar kncnota aspuTMacHnH HeliTpannawl yuyi yHra uu-
\"1"411H 'W* (M O, * H *pHrgMcMmn UYWHW n03uM  6ynan. OnWHraH 3pUTMaHWUHT

I"'v yoHmugH iir ii rpamm 11aSO,, 6ynranvmHm aumunamr.
url mu-i n.l »u«TMacuHH|C HOMabaym MOPMAaNAUIUHWM X 6unaH Genrunab

iy ol

byHANLY

10:24 = 0,2 'x
24 0,2
N= — = 0,12.
< yH.(.n  in nxt.mum (monekynsap ormpaurn  98)  rpamMM-3KbITaneHTu

n Oy wn.nHl IHI, panwaHku, 0,12 wn. sputmanuHr | nutpuga 49-0,12= 588 r

11.'"H0, npnHan ID in  »>uimiia uaH4ya cynbd;n KucnoTa 6OpPAUrMHM Kylimaaru

WMM(P(OH MHBIMKA |
1000 140 w» 5,88 i*

1015,88
1000 .0,2352 r

1/ i n 1Mt

www.Orbita


http://www.Orbita

258 X 606

MogganapHu Muugopuin xusaTgaH aHu™naw MeToAM peak-
umara capd 6ynraH apuTManap 3~aKMWHM ynyallira acocflaHraH,
6y meTofq ~“aXMuih aHanwni3 peb artanagu.

dputmanapHuHr 3"axmum 6lopeTkanap éppgamu 6unaH aHu”
ynuaHagu (60- paem); 6ropeTKa MacTKW yuyum MHruyka wuwa 6ynmo,

CYIOUNUKHN TYLWNPULL YYYH NacTKu yuwura
wuwa >Kympak “MAWNHTaAH €KW uuc nunu
pe3nHa Haii épfamu 6unaH yuynuk ypuatun-
raH. Haii, ogatga, MWAAUAWTPHWUHT YHAaH
6up 6ynaruHu KypcataguraH fapaxanapra
6ynuHraH. CywunmkaaH 6up iyna mabaym
3MaKMHU ynyab onuw nosum 6ynca, nunet-
Kanapgan goiganaHunagn (61-paem).
X>aXMuUii aHanu3 ydyH, 3apuraH mMopjpa-
nap opacuparuv peakuMAHWHI TyraraHnuru
6upop Tawk,n 6enru 6unaH, macanaH, Ipur-
Ma PpaHrMHWUHT y3rapuwimnm 6unaH eTtapnu
gapaxaga aHuy 6UNAUHWLWN NO3UM. BYHWHT
YYyH TekwwupunaguraH a3puTtmara, ojgatga,
03p0™ MHAMKATOP Kywwunagu, 6y mof-
fia MPOUEeCCHMHI 6opuwunra Tascup “namai,
apurmagarv 6upop MOALAHWHT OpTuLYacK
TamoM 6ynum6, YHWHT ypHura 6onwa mopgga-
faH 03rMHa TynnaHuWwu 6unaH y3 paHruHu
gap.“on ysraptupagu. MacanaH, KucnoTa
6unaH ww”op opacuparn peakuusaga nak-
MyC 3puTMacu WHAUKATOP POINHKM YyTau
onagu, naKMyc 3puTmacu Kucnotanum Mmy-
3T nwuopuii My~ uTra ainavraHga Ba Oy-
HUHT aKcu OynraHga y3 paHruMHu ysraptu*
pagu.
Taxpuba Kyihmpgarmya Gaxapunagu.
KnukuHa cTakaHra Tekwwupunagurav 3put’
60-paem. 61-paem. MajaH nuneTka éppgamu 6GunaH MabiyMm
BropeTka. Munetka.  3"aXM Kyhinb onuHagm Ba yHra 6uMp Heua
TOMYM UMHAMKATOP Kywwunaan. CTakaHHU
6topeTka Tarura “yimb, yHra 6loopeTkKajgarm KOHLeHTpayuscu
aHuN Mabnym 6ynraH WKKMHYM 3puTMajaH 03-03faH K,yiunagu.:
TO MUOWKATOPHWUHT paHru ysrapryHya 6lpeTkagaH aputma iy-
waBepunagu. CyHrpa GropeTkagaru papaxanapra rapa6, yHgaH
Kyinbé ONWHraH 3puUTMaHWHT 3"aXmu aHuuynaHagu. Tekwwupuna-
OWraH 3pUTMAHUHT KOHLUEeHTpauuacum peakuuara capd 6ynraH
apuTmanap 3"aXmu ypTtacuparH Hucbat acocupa 3*mcobnab uu-
Knnagn (2-muconra “~apancun).
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NaXXKMUI aHanu3ga spuTManap KoHuUeHTpauusacu, akcapu, 1 mn
apuTMagarum spuraH MoOALaHWHT rpamm “ucobugarn mu*popu 6u-
naH wudopananagun. LWy Taputa wudofanaHraH KOHUeHTpauus
IPUTMAHUHT TUT P U Aeiinnagn. LWYHWHT yUyyH, KOHLUEHTpauusHu
aHWKNalWHWHT ”opuga 6aéH "WNWMHraH mMetToauM “am TuTpnauw
ne6 atanagu.

71. JpyBYaHNMK. MopfaHWHT 6Gupop 3puTyBYMAa 3pUIA oUW
XYCYCUATW WY MOAJAHWHT 3pyBYaHnuUru ge6 atanagu. MoffaHUHT
NPYBYAHANUTWN YHWHT aiHW WapouTaarn TYWWHraH 3pUTMacUHUHT
KOHUeHTpauuscn 6unad ynyaHagu. Wy ca6ab6n” KOHUeHTpauwus
uaHgah ycynga wugopganaHca, 3pyBYAHAMK “aM COH Xu atpaH
KYAAH ywaHgain ycynpa, macanaH, 1n spuTmajga apuraH mogga-
HHHT NpoueHT ”~ucobupgarn muugopu €kum Monnapum CcoHu 6unaH
HpoganaHuwm MymKuH. KynuHuya, apyumyaHnumk 100 r saputyBumpga
*pHraH MOAAAHWHI rpamMm “~ucobwpgarn muugopu 6unaH wudgo-
fanaHagw.

Fypnun moppanapuuur cysfa 3pyBYaHnurun Typnuya 6Gynagu.
Aiap Wi wowmucpatypacugarn 100 rpamm cyBga 6upop mopga
10 |I[MmmMM ... >piin\poi\ »pHca, 6yHAaM MoAafaHW OCOH 3puiiguraH
MWW Kw MabugH, 1 rpamMmpan KampoLl 3puca, LWAWH 3punid-
Mul an M.1. MHMOHr, yHWHT 0,01 rpamMmpan Kamporu apuca, amanui
xwunlajaan (pnmaumguraH wmopga fe6 ataw  Mabyn  AMAKWHTaH.
Myrnauo QHmaiigurad mogganap 6ynmangu.

FcMuepaTypa KyTapunraH capu “apuinte “amma PatTu” mopgpa-
NapHHNT 3pyBYaHAuru owaau. MacanaH, 100 r cyBga Kanuiinm
cenuTpa uyWugarn wmMuuygopnapga aspuin onapu:

Temnepatypa, °C “ucobuga .0 20 40 GO 80 100
yU'WwnaMK, rpaMmMm  “McobHga
135 31,5 64 no 169 247

IYMuopntypa KyTtapuiraH capu 23pyBYaHAWK, ojaTpa, HoTe-
MU yHapalin Ha Vv'P LlalicH mopggaga Typnuuya 6ynagu.

hynyaunnHKk 6unam TemnepaTtypa opacuparv 6OrfaHUWHK
11>n)..... ycynga TaeBmpnaw Xyga ~ynaii. 62- paemfja 3pyBYaHNUK-
HIM wuvapaklI(‘pan npu yusm™napupaH 6Up HeuTacu-KeNTUPUATAH.
I"*Ivd In Hvimpa KNO3, *yprownH Hutpat Pb(NO03)2 Ba kKymyw
iiinpai Af;N(.l dyByanaurnHuHr ”opura TUKPOL KyTapuirad
*ipn 'in nHy bipn  W'Muepatypa opTraH capu wy wmojganapuuur
ullyll'tll Wn 1el owMWHHM KypcaTagu. BYHWHT akcuua, Temme»
(Mnpa «UHUH........... lin Wy Tysmnuur @QyBYaHAUTN YHYaA y3rap-
M hiin ry nap) a oT TryaHHUNr 3pYyBYAHAUK 3TPU  YUSUTUHUHT
M H|>in ropn kw la | wakn la 6ynHWHAaH KYpuHUG Typuoéau.
M.Hpuii cy.u.¢a i'Mlnlll >pyWllall Wk srpn unsuru 6upmyHua Mypak-
iiaopni® kypwuumra Ha (( pa*'m). 32°C raya 6y um3uy touopura
mu Ky lapunun6, QYHYaHNHKWUHHT Te3 OpTUWKUHK KypcaTagun. 32°C
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W 20 30"to's0"60 70 90 90 L
TemnepaTypa;c

62- pacM- “ap Xun Ty3napHWUHE 3pyBYAHNNK
arpu  Yn3HKnNapu

t

w 70 JO 40 50 60 70 BO 90 too
TemnepaTypa, ¢

63r:P;!ICM/ Hatpuu cynbdaTwiwr 3pyBYaHANK
ArpU ursmpB. !

ja arpu 4umsuk 6uppaH cu-
HagM Ba WYHAAH KeWluH,
6up 03 nacTra kKapab 60-
pagn. BuHobGapHH, HaTpwuii
cynbtpat 32° C pa 3HT
IOKOPU 3pyBYaHNKKKa 3ra.

Cywunuknap rav cy*
ounMkKnapaa apuii  ona-
an.  YnappaaH 6absiinapw,
MacanaH, cnupT  6unax
cyB, 6up-6upuga xap KaH-
Yya MuKopAa 3puii onaawm,
AbHW 6Up-6upn 6unaH uc-
Tanran  uponopuWanappa
apanawaBepagu, 6owua-
napH 3ca 6up-6upmnpga mab-
NyMm fpapaxarada apungm,
xonoc.

MacanaH, adupra cys
Kywnb6 uvakatmnca, WUKKK-
Ta kKaBaTt “ocun 6bynagu?
YCTKW KaBaT CYBHWHT 3up-
parn TyWuHraH aspuTmacu-
Ja», nacTkum KaBaT 3ca
3PUPHUHT cyBAarn TYWuH-
raH spuTmacupaH wubopar.
LWyHra yxwaw KynruHa
Nonnapga, TemnepaTypa
KyTapunraH capu, CYyK-
NUKNapPHUHT 6up-6upnga
apyBYaHAurn opTtub6 6opa-
Bepagu, 6y >"oguca TeMm-
nepatypa MKKana CYKANK
Kap kaHpaihi nponopuusijga
apanawaguraH papaxara
eTryH4ya faBoM 3Tajw.

KaTTuk moffa Ba CYHK-
NUKNapHUNT  3pyBYaAHAUTHU
TemnepaTtypa KyTapuarad
capu opTub 6opca, rasnap-

HWUHI 3pyBYaHAUTU, aAKCUH-
ya5 kaMasagn. Arap COBYK

CyB/iIn CTakKaH WUCCUK y17|ra

IKYHUNCA, YUUHT WYKKM fJe-
-BOPpU Ta3 Hydakdyaninpu 6u«
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n.in yonnawvagu; cysfa 3puraH "aBo CYBHWHI WUCWLIW HaTuXacupa
cyBAaH axpanub6 um™n6, wy nygakdyanapHu “ocun ~“unagn. Cys
uaHaTunrMnga, yHgarm “amma apuraH “aso un™n6 ketagm (wy
cababpgan, uanHAran CYBHWHI Mas3acu “aiiHamaraH CYBHUKMAaH
60)HuUMulp(>\ 6ynagn).

[nannpnnnr 3pyByaHnurura, TemnepartypajaH TawkapH, ras
6ocumm "am KaTTa Tabcup 3Tagu. énw$ mauwpa TypraH cyw” numk
YCTHANTW Ta3 MoJiekynanapu CcymwuiunK t3acuHu 6ombapiumMoH
iniaan Ha cylUnNnKga ras KOHAEHTpauuAacHra nponopuuoHan
u LWK 6unaH apuiign. dputmara yTraH Monekynanap, y3 HaB6a-
Wwna, CywUIWK nyupjaH Bak;T-BauTu 6unaH YHUHr 6etura Kenuo
ypHNaAn Ha Tawuapura YMKMb KeTagu. Ipuwl HaTuxacupa, apu-
ray mofiekynanap KoHueHTpauusacu optu6 6opraH capu ynapHUHT
aXpP.MW6 ywy-nn Te3nuru, AbHU Ba™T GUPAUTM nyuja 3puTMagaH
YHUH6 KeTnguraH Monekynanap CcCOHW “am opra 6opagu Ba, HU-
\o>u, spuw Tes3nunna 6apaBapnawaun. WyHAad cyHr, myBo3aHat
V>Ji nH unpop TOMMNAH, MMiW CYKUAUK ra3ra TyWnHagm:

t YHA uit\ i nuhu'ii can , 3puraH ras
MnQm ... nlillga las 6Gocumu, MacanaH, WKKM GapaBap
owHpun( n. \iiiiiii  cyw|{NHK ycTuaaru MoNeKynanapuHUHT KOU-

L'H Ipaiunii n Ha, W'MAK, Ta3HWHT 3pUL TE3NUTN >aM LWYyHYa op-
i.iiii  MyHo3annT 6y3unagu. byHpali sHrnm 6ocumpa uaiTajaH
MYyTuaH.n N\npop TOMHWMW YYYH, 3puraH Monekynanap KOHLEH-
TpAuHACN .\am, paHWaHKW, WKKW GapaBap OpPTULLIN Kepak.
WyHpat unamb6, 6n3 I'empu LOHYWM HOMW 6BUNaH Mab-

nym 6ynraH uyidHgarm xynocara Kenamus:

IMuowunm \ndim cylounukga 3apuraH rasHuUHr OrMpnank
Itiiit\i)<ipit ywwn ran 6ocumura rijrpu nponopuuvoHangup*.

M.n .maii, (FC Hn nopman 6ocumpga 100 mn cyepa 0,335 r kap-
""iiai NHrHgpng ypwuiign, arap 60cMM WKKKM 6GapaBap owwupuica,
|1,(>70 . kap6oHa r aHruapua 3puingn. a3 3uuauru 6ocmmra npo-
Indnininl.ll (\palga opTu6 GopraHugaH, wy 0,670 I ras MWKKK
(Mpnunp ownpn.nan 6ocumpa Hopman 6ocumpgarm 0,335 r ras
J M MW HU M N\aXMHH wnron “unagu. femak: mabnym %axkn
1i/i<A\ niiuhi i/huhlii.'iih rasHWHT \a>kKMH 6ocumra 6ornuy 6ynmaii-
' s <nn.iO.ni. In«nnpnunr apysynnaurn ogartga rpamm 6unaH
MbH , Oalmi munauautp 6unan wudoganaHagn, 6yHaa Mabaym
TemnepaTypaTa 100 Ki >pnTyHunga ¢uiigurad ras ,\axmu Kyp-
carnnagm

* lon>|| uonyHum <[>vii'iairiiirn yii'i/i kyn 6ynmaraH Ba 3puTyBuM 6GunaH Yy3ypo
KNAT hibm! |;rl.cup  Mamguram v viHpriina Ty am 6yiicynagn.
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Bav3u rasnapHuHr cysga 0 Ba 20°C pa apyB4yaHnuru 8- xap-
Bafija KypcatunraH.

8->kapagan
[aznapHUHI cyBAa 3pyBYaHAUTU

FasHuHr 100 M1 cyspa
apysuaHnuru, M *uco-

a3 onga
0°C ga | 20°C pa
2,14 1,78
Kucnopog... 4,96 3,17
A3o 2,33 1.51
Kap6oHaT aHrugpug 180 89
141 230
5,56 3.51

BawapTun cyunnk yctuga 6up KaHya rasfiaH nbopart apanat-
Wn 6ynca, 6y rasnapgaH j*ap 6UPUHWUHI 3PYBYAHNUTM apanauima-
KWHI yMyMWiA 6ocumura amac, 6anku ywa rasHuHr napuywuan 6o-
cumura 6ornmk 6ynagu. bowka rasnap 6GunaH apanawmajga
6ynraH rasnapHWHr 3pyBYaHNUTUHW ~ncobnawpga wy "OMHWM Ha*
3apAa TYTuMLW Kepak.

MacanaH, cyBja 3puraH ”“aBo TapkubuHu .\uco6na6 Tonuw
Kepak OyncuH. Arap atmoc@epa ”"aBocu LaXM XutaTugaH, ax-
nutna6 onraHpga, Ys kuem kucnopop Ba 46 Kucm asorpaH mbopart
pennnca, ymymuin 6ocum 1 atm 6ynraHga KUCNOPOLHUHI napuman
6ocummn 0,2 aT™m ra, a3oTHUMKKM 3ca 0,8 aTm ra TeHr 6ynagu. Hop-
mMan 6ocumpa Ba 20°C Temnepatypaga 100 mn cysga 3,17 mn
kucnopog Ba 1,51 mn asot apuiign. Lemak 1 aTm ga yndaHraH
KucnopoggaH 0,2 atm 6ocumpa 3,17 <0,2= 0,634 mn, azoTfaH aca
0,8 atm 6ocumpa 1,51-0,8=1.208 mn spuwmn kepak. LUyHpalh ku-
nné, cyeBfa a3puraH “aBo Tapkubupga TaxmuHaH 33%. AbHKM aT-
Mocepa Kasocuparura KaparaHfa Kynpok kucnopog 6ynaau.

[asnapHUHT cyl™ nuknapgarn aputmanapunm repmeTuk 6epku-
nagural uauvwnappa caiyiaui n1o3uM, akc Konpga, CYHOK/IUKHMU ras-
ra TYAMHTMpraH 60cum y3rapub KeTUn MYMKWH: OYUK WAMLIAATK
ras “asora pguddysnanaHagn, YHUHr 6ocMmMu Kamasgnm Ba 3pu-
raH ras Monekynanapu sputmajaH OUpPUH-KeTWH axpanumb uwnua
6ownanan.

72. Mopatnap Ba kpuctannoruvgpatnap. K,attuk moppanap*
HUHT CYKHYLWKNapa apulin, KynuH4ya, UCCUKIUK IOTUAULWN 6unaH
6upra gaBoM 3Tafu, WYyHra Kypa, AHrM TalépnawraH 3pUTMaHUHT
TemMnepatypacu 3puUTUL YYYH ONIMHIAH CYHKAUKHWUHT Temnepa*
Typacura KaparaHga 6upmyHYa nacTtpok 6ynagu,
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Bab3u "“atTuL mMoAananap apuraHpa UCCUUNUK axpanub yuta-
nn. MacanaH, ylBYM HaTpuil, noTaw, CyBCU3 MWUC cynbdaT cyBfia
apuraHfa Temnepatypa ce3unapnu gapaxapga Kytapunagu. bawb-
3n cyw”nnknap Ba 6apya rasfnap cyBAa apuraHga 3"am UCCUANNK
yntagu.

Bup monb mopgaa apuraHga wTunagurad (éky axkpanub6
ymKaguraH) UCCUANUK MUKLOPU WY MOAAAHWUHT 3pULL UCCULN-
rv pe6 aTanagw.

Arap spuw Ba“Tupa WUCCUANUK KOTWUICA, 3pUL UCCUNIUTU MaH-
duii “miimatra, GawapTu UCCUMANUK axpanub uu”ca, mycbar
unmAmatra ara 6ynagu. MacanaH, aMMOHWIA HWUTPATHWHI 3puL
WTWyxXrn —6,4 kkan, rnaybep Ty3suumkun — 18,76 Kkan, YHBUM
Knnnluukn +12,8 KKan ra TeHr Ba 370Ka3o*.

NaTw m™Moajga 9puraHga YHWUHI KPUCTANNWK  HaHXapacwu
emMupunagn Ha monekynanapu (MOHNapu) 3PUTYBUYMHUHT OYTYH
macc,mwa ianyanagH, 6y 3"oguca 3aHeprus capd "MANWHK Ta-
. Hnau LWy ca6a6nu, ipiiin, TaBUWIAKH, y3-y3ugaH MUCCUANUK
RTUMN................ hi COQp 6MNNWWN nowm. Mopgomuku, 6ab3u 3"on-
"'p | 1<INumMHlI am u kopunap «kan, 6y apuw 6unaH 6up BakTAa
e pulymun hi .pm.hi mogfa opacupa UaHAANAWP XUMUABMIA Tab-
cup Muvp HYM NN na 6yHAa KPUCTANWK MaHXapaHWHT eMUPUNULLIN-
n| capd 6ynaguraH HcCUUNMKAAH Kypa KYnpo™ MCCUANMK aXpa-
NHG YW MWUHKW KypcaTagu.

Y1lnp~nl\Huat, TypAuM TeKWupuw MmcTtognapupaH qoganaHui
unrmxacuga mMavnym OynafukH, KynruHa wmofganap a3puradpa
YNApPHUNT Monekynanapum conbBaTnap (natuHya solwere —
I'll Inin cywpaH onuHraH) fe6 atanaguraH ano”upga 6upukmanap
KoeHn uHnun6, .pinyHYHHHNOr Monekynanapu 6unaH 6ornaHagw.
Aiap |puTynuyH cudatmga cyB oNuHraH 6ynca, 6yHaain 6Gumpukma-
Wo Imapalnap ge6, ynapnuur 3tocun 6ynuil npoueccu aca
Infilpalanuna ged atanagw.

tpmaii mMopfa wmonekynanapu  bMyTénu  GYNraHAUTrU  YUYH,

ii.il ii I'lp yx iti 6ynagu, yyHku 6y monekynanap |*yt6am éynra-
HA 1\[|| |lun  Ip|rly|lunuunr k;yT6nM MonekynanapuHu ysura Top-
| Lin [I'liiiiiiaiiKii, (puran mojfa Ba 3pUTYBYM MONEKYNanapuHWUHT
i\y 16nmalii v N\.Hluanuk njhi 6ynca, conbBatnap 3"am lWyHYanukK
Mup\(L|H|p M\ Ivuw OpaTaaru 3puTyBUYMNap UuMpa cyw mMonekyna-
ii.ipiiiniiH yykwwn wmun fin Kyuynm 6ynraHupgan, KynuH4ya rupgpart-
nap \amma/nln [wmp~npop 6ynagw; amanpga, acocaH, rugpatnap
Omamu itin onn6 6opumm'a Tyrpu Kenagu.

[[MIM. How eHnMKU nuuy M GUTYHYHUUUT  MWUKLOPW Na 3pul  BauTugaru

I'm V[i»iIM u«pm(l /iup in  ynupanum <enTupuaraH pauamnap yi Temnepa-
TYPTH mi kyn muugopAnrH cyn (I mMonb apuinguraH moppara 200—400 Mornb
«yMm) yuyH laanny|\.mugHp/
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Cysparun aspuTtmanappga rugpatnap 6ynagw, feraH gapasHu,
pactnab, yTtraH acpHuHr 80- nunnapupga L. V. MeHgeneeB aiitam
Ba acocnab 6epgH. MeHpenees 3puw npoueccu, Yylwa Ba’tga
N\abyn umnuHraHupek, énrus ¢usnk npouyecc 6y'nmain, 6anku
XWMUABWIA npouecc “amaup, cyBfa apuiiguraH mopganap cys"6u-
naH 6upukunb TYpnan bGupukmanap “~ocun  Kuna onagu, pAeoé
Amcobnagu. 3pu UCCUUAUTUHW YPTaHULWHWHT Yy3né"N 6y dukp-
HUHT TyppunurugaH papak 6epagun. «Arap apuw ¢ga”at Qusnk
XONaTHUHT y3rapuwugaHruma mbopat 6ynranga 3gu, y Ba’Tfa,
rasnap apuramfja WwyHYa HCCUUAMK axpanub yuuap Ba LaTTUL
Xucmnap apuranfa wyH4Ya UCCUKAUK HOTUNAP 3AUKK, BY UCCULNUK
mMogga "“onaTWHMW y3rapTupuilura kKeTafuraH mccuunmkka 6apasap
Kenap agu, “onbyku, amanga rasnap apuraHga ~“amuiia 6UPMYyH-
4ya Kynpou WCCUKAWK 4Yu”ca, ULaTTUL Kucmnap apuranga 6up
MYHYa KaMpOK WMCCUKAWK toTunagnm, 6y — apul BauTWAA MCCHUK;-
ANK yn™nwm 6mnaH 6upra xumuasuii GUpMKUIWL Xxoamcacu “am co-
avp o6ynuwn  6unaH  6oranmtaoup»*.

Jpuw NPOLECCUHUHT XUMU3MUHUN fHa WYy (akT >'am Tacauu*
NaHAWKW, KyNruHa Mogganap cyBfaruw apuTMmanapfaH Tapkubupa
Kpuctannusauuma cysum O6ynraH  kpucTtannap 3”onuga axpanub
ynkagu (nacTpoBfa LapafiicuH) Ba YNnapHUHT Tapkubupa apurad
MOLLAHWHT 3"ap 6up Monekynacura CYBHUHI Mablym COHAAru
Monekynacu Tyrpu kenagu. «by,—pe6 ésram 3gum MeHpenees,—
IpuTManapHUHr ysufga 3"aMm 3puraH XWUCMIAPHUHT  3PUTYBUU
6unaH 3%oeHn PunraH aHa wynapAek éku wynapra yxwaraH 6u-
pukmanapu 6op, ynap (a”at cyi” (Ba uucman axpanraH) s"on-
papup, pe6b ynnawra cabab 6Gynagm»**,

Jap~akunuat, MeHpgenees cynbaT KucnoTa 3aputmanapu co-
ANWTUPMA OTUPIUKNAPUHWUHT WY KWUCNOTa KOHUEHTpaumacura
6ornwywruHn Tekwunpub, ynap opacuparm 6ornaHuMWwHU udoga-
nalpuraH arpy YU3MKNaApHWHT 6Mp Heya Hy”Tafja y3WAraHaUTUHW
Tonaukn, Oy HykTanap apuTmaga cynbat KucnoTa 6unaH CcyB
opacuga Mabaym Tapkubnum 6Gupukmanap 60p 3IKaAHAUTWHW Kyp-
caTagu. Y Kanbuuii xnopug Ba 6oHWa 6ab3M mogganapuumnr
apuTmManapum yuyyH 3"am xygam wy kKabu MabnymoTnapHu onuwira
blysiccap 6yngu.

MeHpenees y3MWUHT 3pUTMa Ba IPULLI MpoLeccu Tyrpucmugaru
KapawnapuHun «lccnegosaHue BOAHbIX PacTBOPOB MO YyAeNbHOMY
Becy» («CyBgaru 3spuTmanapHu coniwTuMpma OrMpaMKNapu aco-
cupa TeKWWpuw») pAeraH KatTa acapupa Ba «OCHOBbl XMMWUMW»
(«Xumua acocnapu») HOMAW Maw™yp papcaurumpga rugpatnap

* O. N ODNeHnpenceB. OcHOBbl xumuu, Focxumuspat, 1947 i, 1-Tom,

65—66- 6eTnap.
**: 0. N. MeHpgenees. OCHOBb Xxumuun, Focxumusgat, 1947 wn., 1-Tom,
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HaszapuacH Tap3ufa 6aéH kunan. MeHAeneeBUUHT (GuUKonapura
6up BakTnap, allHHKCa, 3MEKTPOAUTUK AuUcCcCOLMALMA Ha3apuUsCH
(X1l 606ra "apancuH) MmalijoHra YW AoOHAaH KeAMH [apOHUHT
KynruHa WHPUK onumnapu wy6™a 6unaH i“apap agunap. AMMO
KelnH4Yanuk 6y co.”aga onub 6opunraH Tekwunpuwnap Meajenees-
| Wir sputmanapaa rugpatnap MaeXxyn 6ynagu, feraH dapasuHu
<nramom Tacguunagu Ba YHWUHT apuTmanapra oug rugpartnap Ha-
MpUUCH, 6olKaya alnTraHga, «XUMUABUIN» HaszapusicH BaHT-Todd
j\iMaa APpPpPeHWYCHUHT «(U3NK» HaszapusacH 6unaH Mysoduylaw*
WPUATAaH Ba KeHramtupunran >"onga saputmanapra oug ymymui
M b.WUMOTHWUHI Tapkubuii ~ucmm cudatmga ¢aHra Kupagu.

Mmgpatnap—akcapu, apuTMmanap 6yrnatunraHgaé” axpanub
in laguraH aHya 6ekapop 6upukmanapaup. Ammo, 6ab3aH, rugpart
mMin ipnran mopga Monekynanapu 6unaH Wy bMagap mapkam
(HUNNHraH 6ynafukun, apuTmMagaH 3apuraH mMogga axpatumbd ONUH-
LA yuuHr kpuctannapu Tapku6upa “~am rugpaT cyBH 6ynagu.
IVHUNNHMga cyB Monekynanapu MycTakun 6upnuk cudaTtupga
MHW UPOK NTIAH aHa WyHAa 6upukmanap KpucTannrwup-
p.llnnpge6, yHpgarH cyB aca KpucTtannmsauymsa cysu geb
WwM.wan. TypaH  Ty3napHWHT  KpucTanarugpatnapum aliHu ca
«COH "OCWN 6ynagu.

Kpm In i'iingpa rnap Tapkubu wmopfaHWHr 6MTTa MONiekyna*
«UW Hemln kpucTannusaums cyBM MONIeKynacu TYrpu KenuwuHu
Kyp'nlngHrnn d¢opmynanap 6wunaH TacBHpfiaHagu. MacanaH,
nta (:uS04 monekynacufga CyBHWHI GewTa monekynacu 6yna-
lin i mMuc cynbaTUHHT (MUC KYNOPOCHHWHI) KpUCTannrugpaTu
(n'.t), W |4)bopmynacu 6unaH; HaTpuih cynbaTt (rnaybep Tyswu)
"ol |lrngpnln Ma.SOv 101 |;Q dopmynacu 6unaH TacBupnaHa-
am o v AMHUE 1N+

Allpum .......... nnvugpnMapga Mogan 6unnu Kpuctannusauua
1'nH <pnl n LtlH 6OMAMHW MAAKAMAHTWM Xypa .%8p xun 6ynagu.
"« P"uHl kymnnpu yli n'mucpntypncugac'll kpuctannusauuma cy-
""ln nvilanum Mncanan, opgatgarv «KUp OBULW» cojacw
(N" (< 1011,0) HMW THWLW, KpucTannapu ”“asBofa uonaupunca,

i.i,n  nuwwwsn HOMPHKNAT'ypnra MyBodwWl, OKCHANapTwr cys 6unaH
[ PPN nlulaum ."Hi 6ynraH malcynotnap M rugpatnap Ae6 atanagw,

JIHMU N b e in iniynpn | Tyaunwun xntatugan Kpuetanarugpatnap-
in's Kpm rannrugpatnap tapkubura cys 6up 6yTyH MoO-
"'L> 1 6ynn6 hiipi 1 ... I Llp liiiip.irnapHHHUT \ocun bGynuwunga okcup 6unad

I'mi MOMeKynanapum MHpYN MHHG KCTafH Ha ynapHUHT aToMnapujaH siHTUM Mofe-
Kynnnap BYXyAra kanagH, MacanaH, Kanbuuii OKCUAHWHT rugpaTtu  (Kanbuwit
hiapokcun) Tapkmubupa cyn monekynanapu 6ynmaigm Ba Yy, KanbUWAHWHT Tug-

M1 rpyukanapH 6HnaH .YyKNA UWAr.TH 6upHkmacu ge6 uapanagu. Wyca6a6-
nau. ... r Tapkmbu <aO-11jO popmyna 6HNnaH amac. «bankm Ca(OH)3 dopmyna
6HnaH lacumpnaHagu.

<wr O rb:



yBanaHub, KykKyHra ainaHagn. bBab3u kpuctannr™gpatnapHuHT
CYBUHH WYUOTWLI YYYH, yNapHW aHya uaTTuy UM3gupuw Kepak
6ynaau.

Kyiingarn TaxpH6aHun "~namb Kypamus: MWUC KYNOPOCWUHUHT
KM4YnKpo!™ 6up KpucTanimHum 6apoMeTpuK HaWHWHT Topuuennu
oywnurura conamms. Kpuctann wy 3a”oTué” cyBuHM iy~oTa
6ownangn Ba 6apoMeTpuMK Halipgarm cumob 3"ocun 6GynaétraH cyB
6yFHiiHnr 6ocumn Mabnym pgapaxara eTryHya nacrtra Tyllase-
pagu. Arap TemnepaTypa owwupusica, Kpucrtann sHa 03po” CyBu-
HW RnyuyoTagu, 6yr 6ocumm owaam Ba CUMOB AHaA rracTpoBga
Tywaaun. TemnepaTypa nacaliraHga, akCuH4Ya, CYBHUHT 6Mp LUCMK
Ty3 6unaH "ailiTagaH 6upukagu, 6yr 6ocumMy Kamasgum Ba CUMOOG
6ananara kytapuna 6ownaign. WyHpgah unnnb, muc Kynopocu-
HUHT CyBCM3 Ty3ra Ba CyBra axpaauwim uaitap npoueccanp*
bepk dasopa “yihupgarn myBso3aHaT cogup 6ynagu:

CuS04-5HAH ™ C uS04+ 5HD

X,ap 6up TemnepaTypaja MyBoO3aHaT 3"onatura 3”ocun 6ynaéT-
raH cyB OYrMHWHI mMabiym 60cumum mMyBO(U” Kenagu, 6y 6ocum
Kpuctanarungpat 6yrmHuHr 6ocumun peb artanagum. Kpuc-
TANATUAPATHUHT axpanuw npoueccnja WUCCUKAUK HOTUATAHIUTN-
faH, TemnepaTypa KyTapunraHga, fle-lWaTtenbe npuHumMnura my-
BO(M”, MyBO3aHaT CyYBCM3 Ty3 3"ocun 6ynuw TOMOHWUTa CUKWIA-
An: TemnepaTypa nacairaHfga aca Teckapu peakuus yCcTyH Kenagu.

Typnn kpuctannrmgpatnap 6YrMHUHT 31acTUKAUTU  Xap Xxun 6y-
nagn. MacanaH, 30° pa rnaybep Ty3um NaSO*- IOHZD 6yruHuHr
6ocummn 27 MM cumob ycT., muc kynopocu CuS04-5HZD OYyruHUHT
6ocummn 12,5 mm cumob ycT., bapuii xnopug BaCl2-2HD 6GyruHuHr
6ocumm aca aturm 4 MM cumob ycT. Aump.

ATmocdepa 3"aBocum Tapkubupga 3"amuwa cys 6yru 6ynagu, 6y
OYyrHUHr Mu”gopwu, opaTha, 3“aBOHWHT TYWMHULLK yUYyH 3apyp b6yna-
auraH cyB 6YyruHuHr 60 npoueHTyacuHw Tawkun PYunagu. "“aBo-
parun cys 6yru 6ocumura uaparaHga optu”po”™ 6yF 6ocumura ara
6ynraH kpuctannrmgpatnap ys CyBuMHW ofaTtgarum TemnepaTypaga-
8K cekmH-acTa MWy~ oTa 6ownaingum, AbHU ynap Hypaihgw; rnaybep
Ty3u, coga Ba 6owua Tys3nap WyHAaW KpucTanarugparnap uarto-
pura kupagu. ByruHuHr 6ocumm kKampo” 6ynraH KpucTannrug-
paTnap napyanaHmaingu, ynapHuWHr 6ab3unapu 3ca, 3"arTo, 3"aBo-
faH cyB 6yrnHu 0TnM6 onagum. MacanaH, fOHajop KanbLWid Xno-
pug CaCl2¢2H20 6yruHuHr 6ocMmn Xxypa kKam, y cyB 6yru 6unaH
6upuknb, cysu 6upmyHya Kyn 6ynraH rugpatra—CaCl2*6H2 ra
aiinaHagw, [fOHajop KanbUWA XNOPWUAHWUHT TrasfapHu ~yputuu
YUYYH wuwnatmamwura caba6 aHa wy.

Fmapatnap 3™ocun 6ynuw npoueccmfja MCCUKAMK axpanub um-
Nagw. TwppaTtnaHaguraH Mojgfja spuraHga yMyMUA WCCUKAUK ad),-
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(DeKTU 3PULWIHUHT y3ufiaH udYu™aguraH WUCCUKNUK 3phekTn 6rna'H
rmgpataymna uccwywk agpdekTuagad 3ocun bynagm. by npouecc-
napfiaH 6UPUHYNCU 3SHLOTEPMUK, UKKUHYUCKU 3Ca IK3OTEPMUK Mpo-
uecc 6ynraHmpjaH, apull NPOLECCUHUHT YMYMUIA UCCUKNUK 3D DEKTM
aipum npoueccnap UCCUKNMK 3P PeKTNapuunHr anrebpaunk HWNruH-
aucura TeHr 6'yanwm nosum, 6y addekT wmycbar 3"am, mMauduia
3"aMm 6ynuWM MyMKUH. [emak KPpUCTanArugpaTHUHI 3pULI UCCAK-
AMTU 6unaH CYBCW3 TY3HWHT 3pUW UCCUMAUTUHW aillpum-alipum
NHWUNa6*, rugpatayma UCCULNUTUHKU 3~ ncobnab ym™apuw MYyMKWUH,

Mncon. 1 MonMb CyBCWM3 KanbUuu xnopug apuraHga 18 KKan McCMKAMK — uuua-
AH, KanbUWii  XnopugHuHr 1 Moab kpuctanarugpatn CaCl2-6H2D spuraHga 3ea
AM KKan uccuunuk totunagn. Fugpatayma uccwywrww Q 6unaH 6enrmnab, HHO-
I'Min «MTunraHnap acocufa, Kyumgarunm €suw MyMKWH:

Q— 4,56 kKkan — 18 kkan

OyHzpH:
Q 22,56 kkan

WyHgak dunu0, CnCbHMHT rugpataums wuccuunurn 22,56
KKIMIM TeHr WKIIIL

JH ¥Yin lydMiniiii wpwmanap. TemnepaTypaHWHI nacanuwu
vnam |[GMHHA MOAJanapuuur 3pyBYamnuru kKamailmb 6GopTaHu-
AHW  IVIMH| *1L uceny, apuTmanap COBUTWUATaHAa, 3PUTUATAH MOJ-
fawum opnwyneH, ogaTtga, Kpucrtann 3tonmpa axpanubé uyunuagu.
JIMMO ypHTMaHH, YyHra TawuapujaH 3puraH MOAJAHWHT UaTTUA
NAPPAYMAAPHHM Tyllnpmain, 03"nctanuk 6unaH CeKUH-acTa COBUT-
*NK, Kpuctannap axpanub yuumacnuru 3"am MyMKWH; y Ba’Tha
WwyHpam aputma 3"ocun Bynagwku, YHAArn 3puraH  MOALAHWUHT
MHI\IOL)H spuTMaHUHT aliHu TemnepaTypaja TYWMHWULWN YUYyH Ke-
pak 6ynlnu mHugopHAaH aHuya opTuy 6ynagu. by 3"ogucaHu pyc
ak|lALMUIMH T T floBuH (1794 iunpa) kawd aTanM Ba 6GaTtadeun
Ypi an in V 6yHjamM apMTManapum yTa TYyMWWMHTaH 3aputmanap
or6 awawn, by apuTmanap TuHY 3"onatga “yihunca, 6up Heya Wun
V napmuii TypwMmu MYMKWH. Bupoy aputmara yHAa apuraH Mog-
JaHWKW KHYKMMa npuctanu TtawnaHca 6opmu, ywa 3a3*oTuéy 6y
upw lamn arpogupa 6oun™a Kpuctannap Haihgo 6yna 6ownaingu
Ha m wmaulnam CyHr, apuraH MOLAAHWHI opTuuLYacu Kpucrtanna-
HMT uonnan  bBAwau, 3puTMaHUHT Yalilanuwupan, WYHUHTAEK,
YypTMma ivpraii uaguw ACBOpH wWMwa Taéuya 6unaH Mwuananmm-
ANM  3"am  KpHclannaHuw 6ownaHagn. KpHcTannaHuw BakTupa
kym uccwymuk ullyanm, GYHUHT HaTuxkacupja, 3puTMa COJIUHTaH
namni aHya veumgm. YTn TyWWHraH apuTmanap rnaybep Tysu, 6ypa,
IMmocynbn! Ha 6owua Tysnapgan XXyja ocoil 3"ocun 6ynagu.

* lanwaHkH, GUPUHYM KaTTanHK 3puwl  UCCUUAUTM Bynagun, YyHKW apuiigurad
mon L: wpapaTnaHn6 6GynraHaurm cababnH ruapatauus  cogup bGyamaign, WKKUHYK
HHITaNUK 3ca, 3pULIMKUUT YMYMWIA MCCLIYLIK 3th(eKTUamnp.

JA/ww.Orbita.U2
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Ouopupga aiTunraHnapgaH, yta TyluWHraH aputmanap 6eka*
pop cuctema 67nu6, 3puraH MOAAAHWHI ULaTTWL 3appavanapH
apuTmaga 6ynmacaruHa ysrapmaii Typa onaju, feraH Xxynoca
Kenn6 uukagH. ByHpall apuTManapHUHT y3o0l Ba”T ysrapmai Ty-
pa onuwwura ca6ab WyKH, Xypa Manga «60WNaHBUY» KpUCTan-
nap, KpuctannaHww Mapkasnapu pAe6 artanagurad
KpucTannap pactna6 LniivHnnk 6unaH BYXyAra Kenagu; Kpuc-
TafNNaHWW aHa Wy KpucTannapfaH 3pUTMaHWUHT 6YTyH Maccacu*
ra Tapkanagw.

KpuctannaHuw mapkasu ~ocun GynuliM ydyH, aputmaga Tap-
Tn6CM3 cypaTfha TWHMalK “apakaT UuAu6G TypaguraH 3sappauvanap
IPUTMaHWUHT 6Mp Ny’ Tacura, WYy MOAAAHWHT KpucTannapu YuyH
XxapakTepnn 6ynraH mabaym 6up TapTu6ha TynnaHWWM Kepak,
UYHKM "ap uaiicu MOAAAHWHT KpuUcTannapu Wy KpucTannapHu
AOCWA KWUATAH 3appayvyanapHWHT MabiyMm 6up TapTuGaa XoinaHu-
wyu 6GunaH xapakTepnaHagu. 3appauvanap ys-y3ugaH wy Tapuda
TYHNMaHTyHYa aH4ya BakT yTajw.



Xl BOB

SPUTMANAPHUHI XOCCANAPU

74. OcmoTuk 60ocum. CylONTUpUATranm apuTManapHUHI xoccana-
I nNn Tekwunpuw, MOAAAHWHT ras3 3"onatm 6unanm YHUHT apuTmajga-
W 3"onatm opacupa KatTa yxwawsnumk 60paurunu  Kypcatagu.
1;n monekynanapu, y3 3”apakaTu Tydauwnu, ras TypraH uauuw
f<nopnapnra 6ocMm  Kypcatub, MyMKWUH b;afjap KatTa 3" aXMHK
MannaraHH €eHHrapu, 4YpuraH mofgfa Monekynanapu 3"am MYMKUH
|''anap kama .yDkMHM uannawra WHTMAAAH. a3 3%axmm uauw
DKMU 6unaH 6enrmwnaHaguw; apuraH mojfa Mofnekynanapu Tapua-
la onaguran 3"axm 3ca 3apuTMa 3”axmura TeHrgup. Bupop mog-
'aHWHr, MacanaH, WaKapuWHI KOHLUEHTpAaHraH 3puTmMacu uu-
nnupapra COMWHCA Ba YHWHI ycTura o03”uctasHK 6unaH T03a CyB
uyiunca, wakap MONeKynanapu CyB LuUaBaTura ytub, cy” nuk-
HIIHI OYyTyH 3”axmMHra 6up Tekucpa Ttap”anagu. Mabnymku, 6y
yMT aTHG ()y3 Il a ge6 atanagu; guddysuns wakap monekyna-
mil'HnItHl KoMHeT pauuacu CYW/ IMKHUHT 3"aMMma LaBaTnapupa
rMp mi | (»y.rynya paBom 3Tagwu.
( yKMywKkunHr 6yTyH uaxmu 6yinab wakap Ba CyB MONeKy-
NA i s . 6up MKnega Tapuanuwmn WKKW Ayn 6unaH 6Gopuwmn
MKWAM T Wakap Monekynanapu CylLUJIUKHUHT NacTKu “aBaTtufaH
1e("vn u.Tauna TO YHWUHT KOHLUEHTpauuscu ukkana NapaTga
(lapaiiiip 6y.nymnuya kyTapunagu, €kum CcyB MOJIeKynanapu tkopu
[\umalaan nmanku uyaBaTra ro wakap Mmofiekynanapu 6unau 6up
M Kucga apananwé kcTrymya ytagu. Wkkana 3"onga 3"am oxupru
naHuka 6up xun 6ynagn. Acnupa KOHUEUTPAUUAUHHT TeHrnawm-
u*| mkkana My | 6u.tan 6opagn, AbHKM 3"am Wakap MOeKynanapu
(mma lomom .ydakai umnagH, ,\am cyB MOeKynanapu Lwakap
aputmacwn oMoun 6opaawu,
3HAKW, cyn nma wakap ¢GuTMacu wWyHAaln roBak Tycuy 6unad
6up 6upnpan axpatmb uyiHn! anku, 6y TyeHKAaH CyB MOfieKyna-
napn 6cmanon yia onagu, amMO Wakap MoJiekynanapu yrta On-
MaHau, fe6 dapaa umnainumk. ByHpaih «apum yTKasyBUYM» TYCUK,HH
macafaH, cononjan UWAMNHraH lHaK LUAWHAPra MWUC KYWOpOCH

ANNwWWwWAOTrbitan
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IpuTMacum WuUMAMPKUG, KeNWH yHU Kanuil deppoumaHup sputma-
cura Tywwupuw Wynu 6unaH Taliépnaw MyMKuH. LiunuHapra aHa
WyHAah mwnos bGepuauwuy HaTuxacupa, fesopnapupgarun mainpga
TewunkKnapura Muc eppounaHn 4Yykagum Ba UUNWHLP JeBoprapu
ApUM  yTKasuw xycycumatura ara 6ynu6 uyonagu.

Wy Tapuda TaépnaHraH UUAMHAPra Lwakap 3puT-
mMacu "yiumnmb, UMAUHAP TO3a CyBra TYLWWPMACA, KOH-
LEHTPAUMAHWUHT TeHrnawuwmn (KM aHULPOK aiTraHaa,
WwakKap 3apuTMacyu KOWLEHTPALWACUHUHT Kamaiuwm)
(hauat CcyB MOJNEKYynanapuHUHr “apakaTu HaTuxacu-
parunHa coaump 6ynagu. Ouddysus iynm 6unaH 3puT-
mara KupaguraH cys MOJeKyfanapu aputmajaH uduua-
auraH cys Monekynanapura KaparaHga kyn 6ynagw;
wy cab6abnu, apuTma "aXmu acta-cekuH opTub, yHAaa-
rM wakap KOHUeHTpauuacu kamainb 6opagn. Apum
yTKaszyBumu Tycu!™ op”anu cogup 6ynagmraH aHa LWYH-
paik 6up é”nama pgauddysmas ocmoc pgeb atanagu.
CyB eTapnum wmurgopga 6ynap 3KaH, CYBHUHI ApuUM
yTKasruy Tycu™ op~anu apuTtmara YTULWIK  YHTa
Napama-uaplwmn WyHanraH 6upop Kyd Tabcup “umamaca,
6eHn™os ysou Ba"T AaBOM 3TULWIN Kepak.

KO2opn MCMM MHIMYKa Ba Yy3yH BepTuKan Haligau
néopat ApuMM YTKasyBYM [AeBOPAM  UAUW O0NaWNMK
(64-pacm). YHM wakap apuTmacum 6umnaH Tyngupamus
Ba CO( 3pPUTYBYM COJNIMHTaH uauwra Tywupammns. Ocmoc

64- pacw. HaTuXXacupga 23puTMa “aXMW CeKuMH-acTa oOWaAn Ba
SpuTma- IpuTMa BepTMKan Hail opuanu KyTapuna 6ownaingu.
HMHT ocMo-  Haiigarm apuTma caT™M KyTapuaraH capu opTtuua
TMK 6ocU-  rpnpocTaTHK 60CMM BYXYAra Kenagu, 6y 60CUM 3puT-
ML WYPT Ma Ba apuTyBuUM CATANAPUHMHT aliMpmach Gunau ynua-
yuyd ww- HaAW Ba 3PUTYBUM MONEKyNanapUHUHT 3puTmMa unuura
natuna- Knpuwmura “apwu Tabcup Kypcatagu. lugpoctatuk
AvraH ac-  6OCMM MabNym 6Up gapa)kara eTraHfaH KelinH, ocMocC
606. TyxTab "“onagn. OCMOCHWM BYXYyAra KentupaguraH Kyu
3PUTMAHUHI OCMOTMK 6ocumu peb6 atanagm. OCMOTUK
6OCMMHUWHI UMiAMaTW 3puTMmara TawuapupgaH Tabcup 3aTub, ocmoc-
HU TyxTaTmb ~yspguraH 6ocum 6unaH GenrunaHagu.*

Ocmoc “opgucacu ”"aillBoH Ba allHUKCa YyCuUMAUKnap X;aétuga
Xyfha My~ Mm ponb yihiHahgu. X”xanpanapHuWHr Lobu”napu CyBHU
OCOHMUK 6unaH yTkasub, “yxalipa cyw”“nuruga spuraH mopgpaa-
napHu peapnu 6yTyHnait yTkasmaligHraH napgagup. CyB "yxaii-
para yTray, yHAa aHya kKaTta 6ocum BYyXyAra kenagu; 6y 6ocum

* BaéH "“mnuHraH Taxpubafa BepTUKan Hakgarm CyKHYLWK YCTYHWLILP,
6ocMMu ocMOTUK 6oCUM yn4oBu bBynagw.
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AyxapanapHWHT K,06MrMHWM 6up 03 TOPTMG, YHM TapaHr TyTub
Typagu. YCUMAUKNAPHWHT IOMLWOL OpraHnapu, macanaH, yT nos-
napu, 6aprnapu, rynbaprnap MyaifaH 3nacTukAukka ara 6ynu-
WWHUHT cababn “am aHa wy. Arap ycuMmauk Kecunca, "“yxahpa
Ko6burn op”~anu CyBHWHI b6yrnaHub6 keTuwm opacupa "yxaihpa
CYIOKAUTUHUHT XaXMW Kamasgu, “yxaipa uoburu 6ywawagun, y
6yxmaagn, HaTuxaga, YCUMAUK cynu6 ”~onafu. JIeKUH cynuii
6ownaraH ycumnuk cysra conub ~yimnca> JappoB ocmoc 60Lw-
NnaHnb, "yxaiipanap "oburn TapaHrnawagu Ba YCUMAUK Y3UHWHT
aBBanrum xonura uantagw.

OcMOC yCUMAWK Mosicufa CYBHUHT 0™NOpU KyTapuauwm, “yxain-
panapHUHT ycuwu Ba 6ow”a KynruHa “ogucanapHu ByXyara Ken-
TupaguraH cab6abnapgaH 6upugup.

OCMOTMK 60CUM KMAMATUNU facTnabkKu aHWK; ynyall HaTuxa-
napupaH Kkyiingaru wukkm “ompa uutapungu:

1 3pUTMaAHWHT OCMOTWK 60CMMU 3pUraH MOALA KOHLEH-
Tpauusicura Tyrpu nponopuuoHangup.

2. OCMOTUK 60CMM 3pUTMaHUHT abconoT TemnepaTypacura
nponopyuoHangup.

>y yowpanap 6unaH Boinb-MapuoTT Ba [eli-/IloCCaKHUHT
nnnapra owj KOHYHW opacupa Tyna yxwawnuk 6opnurura 6u-
pHNYH MapTa 1886 iunpga ronnaHg Guank-xumuru BaHT-Todd
n, IH6op Gepan. Y, 0CMOTUK 6OCUMHM ynyall HaTuUXacupa Tonuarax
<oHnapgan doiganaHu6, cylonTupunran aputmanapaarH 0CMOTUK
MMM MM UWiAiMaTUHW ra3 ~ofaTtu TeHrnamacura yxwanguraH "~yim-
ii.iifH Hunnama 6wunaH ndofanaw MYMKUHAUTUHW KypcaTau:

PV = RT

| iiii /° ormoruk 6ocum, V— Tapkubupga 1 rpamm-monekyna
ipiiniM mogpna 6ynraH 3puUTMaHUHT XaXmu. AllHM BakTha ya3rap-
MM Tuk lallla ray "onatu Tcurnamacupa ~aHpgail CoH uuiimaTura
in  @vua 6yHaa ,\am wyHAahn coH “wuiimatura ara 6ynagu

munmy ). ByHpaH ABoragpo LUOHYHWHU CYOATUPUAran 3puTt-

ma Inpi a \am knlHW, nuya 6ynagu, geraH xynoca Kenumb YukapH.
Nitt\MiVHIum \,|m, |aXpH6a WYyHH KypcaTagHKu, Typau mojaganap-
NUH, NMTYo U «ii nip (mHii | nnTpuan,'m mMonekynanapu COHU
inis OUbnH) i/nilmnTpu hup xun TemnepaTypaga 6up xun oc-
WHNHN 6ocum,4l >a MacanaH, 22,4 nHTpuga 1 rpamm-monekyna
epuram mogga 6Cnram ipllTMa.iap ()'C ga 1 aTM ra TeHr OCMOTUK
6ocumra arn 6ynagu.

OcmMoTUK 6GoeHMN 6GHP Xun 6ynraH 3puTManap M30TOHMK
Wpurmanap ge6 aranagu.

vWWWW"OrbitaUz
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WyHpah uinnmb, ocmoTuMK 60ocum, ra3 60cumMy CUHrapw, ysrap-
mMac 3"aXm Ba y3rapmac TemnepaTypaja apuTunraH mogga tabua-
TAra 3(am, aputyBuM TabumaTwura 3"am 6ornuy 6ynmacpaH, 6anku
apuraH MonekynanapHWHr coHurarmHa o6opncwamp.

Arap 6oarn Tekrnamagaru V 3"axmHu | nutpgarum Monbnap
COHM 6unam wudopganaHraH C  KOHUeHTpauusara anMmawTupcak
(1/=1/C), y Ba”Tga, OCMOTMK 6oCMMHM 3°ucobnaw y4yyH aHya
Kynain yyinmgarn ndoga xocun 6ynagu:

P - CRT.

Masnap 6unaH apuTmanap opacugarm uy yp yxwawnumk Baur.
Frodwd Nounyunn geb putunaguryH uyiugarun tabpugpga o4yn”
npoganaHraH:

JpPUTMaHUHT OCMOTMK GOCUMU 3puraH mogaa aviHu Temne-
paTypaja ras yonaruga 6ynn6, spuTma Xa>KMura TeHr Xa>KMHU
arannaraHfja KypcaTa onaguraH 6Gocumra GapaBapaup.

BaHTTOM(pHUHT apuTmManap Haszapuacu MO~MATU ~am aHa Wy
KOHYHAaH ubopaT. AMMO WYHW 3"aM rabvkupnab yTull Kepakkwu,
ra3 6ocumm 6unaH ocmoTuk 6Gocum opacuparum 60rfaHULW CcoH
XutatnpgaH 6up-6upura kypa yxwaw 6ynca 3%aMm, YNapHUHT
MexaHu3Mnapu MyTnayo 3"ap Xungup.

AkoB FeHpux BaHT-Todd (Ja-
cobus Henrieus Vant—Ilioff) 1852 #unHuur
30 aBryctuga PoTTepgam wa<\pHga (FonnaH-
auns) Tyrungu. BaHT-Tod [denbdhrparm Tex*
HWKa 6UAUM  OPTUHH TaMoM “unrady, BoOHH,
Mapux Ba YTpexT YyHuBepcuTeTnapmpa XH-
MUAHW ypraHau. 1874 innga Y TpexT YHU-
BepcuTeTMAa MaTeMaTuka Ba unocodua [OK-
TOpU AeraH UAMWUIA papaxka ONfH.

1877 WimnpgaH To 1896 iiHnrauya AmcTep-
fam  YyHMBepCUTeTHAa XUMUA npodeccopu
6”°nn6 wWwHNagH, 6y yHuBepcuTeTAa, XUMUA
6unaH 6up uLaTopAa, reonorns Ba MuHepa*
Nornagan >av pape 6epaun. Y, 1896 iiun-
fa bepnuHra Kkyunb kengm Ba Wy BauT-
faH 6owna6, 6atamoM MAMUIA ww  GunaH
wypynnaHgu.

BaHT-Topd y3 uamuit QaonHATHUMAT
6ownavpuy paspupaé™ yrnepog atomnapu
BaNeHTNAPUHUHI  WyHANraHAUMrm  TATPHCU-
farn wpeauum MaigoHra Tawnagum Ba YHMW
PUBOXNAHTUPAN; CTepeoxmmus, ABHU

aTOMNapHWHT Monekynaga Has3oBuii XOWNaHUWMN TyppueHfarH TabAUMOTHUHT
acocnapuHu wuwnab umygn. JleknH BaHT-Tod WMWWHUHT acocHlii colacu ¢usnk
XUMUA 3N, Y, XUMUABUIA peakunanapHUHT 6GOPUW  KOHYHNAPHUH, XUMUABUIA
MyBO3aHaTHW, CYONTUPUATaH 3puTManapHuW, OCMOTUK 6OCUMHM yprawgu. BaHT*
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Mot 1896 imnpaH 6ownab, YMPUHUHT oumpuravya Tys3nap IpuTmanapuparu
MyBO3aHaTnapHu rekwupuw, 6unaH wypynnaHau,

BaHT-Tohd KOHYHM hauat CYWNTUPUNTaH 3pHTManaprarvHa
TaTbuy 3TUAMWH MYMKUH. KOHUEHTpnaHraH 3puTManapHWUHI 0y
LOHYHAanW aH4ya 4eTra UYMKWULWKW Ky3aTunagu. ONeKTPONUTNAPHUHT,
AbHWU cyBfarv saputmMaja TOK yTKaszaguraH mogganapuunur (6y mop*
fanap TyrpHcupa KeiluHrn 606pa 6atadcun cysnab yTtunagw)
cyBharu apHTmanapuga 6y UOHYHra O6yWcyHMacnuk sHafja SLKOA-
poK; HaMOEH 6ynagu.

OPUTMAaHUHI MONAP KOHUEeHTpauusacu 6unaH OCMOTUK 6OCUMMM
6up-6upura 6ornuy 6ynraHH yuyyH, rasra annaHmManguraH, nekuH
6upop 3puUTYBUMAA OCOH 3IPUIAAMTAH KYNruHa MOAAANAPHWUHT MO-
NneKynap OrnpaMruHuM 0OCMOTUK 6OCMM LMIAMATH acocHfja Xucob-
na6 Tonuw MYMKWH. BYHUHT akcuya 3pUTMaHUHT MONAP KOHLEHT-
paumsicm mMabaym 6ynca, ocMoTUK 6ocumumum ~“ncobnab unuyapca
6ynagn. "Hcobnalw BaKTHAA LWYHH Ha3apja TYTHW KepakKu,
1 nutpuga 1 monb apuraH mopga 6ynraH 3pUTMaHWHI OCMOTUK
6ocumuumn 22,4 aTm ra TeHr fe6 (acnupa 6yHpali KouueHTpauus-
M 3putMaga ocMOTMK 6ocum 6up 03 KatTa 6ynca ?%am) uabyn
AW MYMKUH,

Mwucon. bup aurpmg3 9 r rnokosa 6ynraH 3pUTMaHWHI OCMOTUK 6ocumu \u-
co6nab TOMWACUH.

FnioKo3aHWHT Monekynap orupnurn 180 ra TeHr; gemak, 9 r rnwokosa 0,05
MONbHM Tawkun 3tagn. OCMOTMK 6OCUM 3puraH MogLa MHKLOpUra nponopumo-
Han 6ynraHnWrupgad, wusnaHram ocMoTuk Gocum (X) “Ayilmparum nponopuusgad
Tonunaan:

22,4 :x ~ 1:0,05
6yHaaH
X ~ 22,4-0,05 =1,12 aTm.

OcmMoTMK 60CMMHM 6GeBoCcMTa ynyalw Xyjda UWAWH, amMMO 6y-
HUHT yH4a 3apypaTtu “am iyy. BaHT-Todpd KypcatraHugek, oCmo-
TUK 6ocum 6mnaH CyNTUPUATAH 3pUTManapHWHI OCOH ynyaca
6ynaguraH 6owua xoccanapu, AbHUM OyT 60CMMMUHUHT nmacaunwu,
My3fnaw TemnepaTypacMHWHI nacaMwu, uakHaw TemnepaTypa -
CUMWHT KyTapuauWwu opacupa SAuUHH 6ornaHuw 6op. by kaTTa-
NUKNapHWHI GHpOpTacH awuifnaHca, WyHra uapab, 3puUTMaHUHT
0CMOTMK 60cMmMumm .\am ~mncob6nab Tonuw MyMKUH. By kaTTaniik-
nap, ocMOTMK 60CMM CWHrapu, apuraH Moffa 3appayvanapuHUHT
COHMra nponopuuoHan cypatpa ys3rapub 6opraHnurupaH, apuran
MOAJANapHWUHT MONEKYNAp OrNpAUrMHW anuunawga “am ynapgau
hoganaHWH MYMKWH.

75. dputmanap 6yruHuMHr 6ocmmn. CYBHUHI (UMK Xoccana-
puHK Kypub6 umuyaétranmmusga (66- naparpadgga), ,“ap 6up cyioiy
NUKHWUHT TyAuHraH 6yru 6ocumu aiiHM TemnepaTypa Y4YyH y3rap-
mMac KaTTanukgup, feraH 3gumk. Taxpuba WYHU KypcaTAuKM,

13 H. 1. [auHk*
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cCyloKnukaa 6upop "aTrtm”™ MofAa 3puca, CYUAUK BYPUHUHT
6ocummn kamasaau. WyHpah Punu6, spuTma 6YTMHUHT 6OCMMU CO(
IPUTYBUYMHUHI ailHM TemnepaTypagarn 6yFu 6ocumnpgaH %amma
BauT kam 6pnagu. Cod 3aputyBum 6yru 6Gocumm 6unam 3sputma
6yrn 60CUMWHUHI COH uWiiMaTnapu opacuparun akuvpma, ofartja,
aputma 6yrn 60CUMWHWHTI nacaiuwmn fe6 atanagu.

1887 iiunga dpaHuys gusnru Paynb Typnm Partu! moapanap-
HUHT Ba yumahguraH cylUAnKnapuuur aputmanapu 6unaH ~un-
raH KyngaH-KyH Taxpubanapu acocupa uyimgarun LOHYHHWU TOMNAW:

JneKTpoMTMac MofAanapHUHT cylATupuaran spuTMana-
puga 6yr 60CMMWHUHT MacaiiMwmn y3rapmac TeMmnepaTypaja
IPUTYBUMHUHT aliHU OTUPAUK MULAOPUAA 3PUTaH MOAAA MuUL-
gopura nponopuuoHangup.

Monekynsap-KMHeTUK Hasapus 6y LOHYHHU un30”nab 6Gepagwu.

CYWKAHK ycTuaarn TyimHraH 6yF 6ocumy cyrunuMK to3acupaaH
BaUT 6upnuru uumpga OyrnaHaguraH Ccyrw”*IuMK Monekynanapwu
CoHuUra 6opaw” skaHAurn ”opuga Kypcatub ytunraH sgu. JIeKuH
3pUTMa 04YM” H3ACUHUHT  6Mp "~MCMUHWM yuMaliguraH 3pyBun
Mogna MoJsiekynanapu  wnwpon “unagu. LWy cababnu, sputma
l03acupgaH BaT 6GUPAMTU umumpa 4numb KeTaguraH Monekynanap
COHM WYy TemnepaTypagaru cod 3puTyBYM CUPTHAAH 4u™ub KeTa-
AUraH Mofnekynanap coHura KaparaHga kam 6ynagm Ba 6yp
6ocumun nacasgu. MacanaH, apuraH mMoffa MoJieKynanapuHUHT co-
HM "aMMa Monekynanap COHWHWHT ‘/r0 HUCMWUHW TaWwKwun uUuarad
apuTMaga aputTma OYrMHUHT 60CUMKU cO 3pUTYBYU BYTMHUHT 60-
cuMmugaH Yro “ucca kam 6ynagu.

Byf 60CMMWHMHI nacaduwm 6unaH 3puraH Mogja MUKAOPK
opacuparun 6opnaHMWHN MaTeMaTWK WakKnga udoganaw MYyMKUH.
Co 3puTyBYM OYPUHWUHT GOCUMMUHM p 6GunaH, 6yp 6GOCUMUHUHT
HacaWuwuuu Ap 6unaH, apuraH Moffa MONbMapyW COHWHU N 6u-
NAW Ba 3PUTYBYMHUHT MOSblapu CoHMHM N 6unaH 6enrunaiimms.

BauTAa, CYWNTUpPUATAN spuTManapra oug Paynb ~oHyHu PyiiH-
naru TeHrnama 6unaH wudopanaHagw

JputmMa BYpUHUHT 6ocMmMKM 6unaH 3apuraH mopga MUKAOPW yp-
Tacupgarn 6ornaHuWWHKW KypcataguraH Paynb UOHYHMHU daaT
KaTTUL MOAJANapHWHT KW yuymanguraH CYKHYWKNAPHUHT 3puTMa-
napu yuyyHruHa tatéul 3TUW MYMKUH. By KOHYH 6apua Tapku6uii
K,MCMNapu cesunapnau fgapaxaga ydyyBuyaH OynaguraH “aH4yajaH-
baHuYa 6GuUpP XWUHCAW Ccytlol apanawmManap Y4YyH Typpu Kenmangw.
X,onbykun, WwyHpah apanawmanap amanuii KruatgaH KaTTa
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a®amuatra sra. O. T. KoOHOBaNOBHWHI KjaacCuK wuwnapu cyw”?
apanawmanap OYrMHUHr 60CMMMHM Ba LUaliHaw TemnepaTtypa-
napuHu ypraHuwwra 6arumwnanraH. M. . KoHOBanoB TOHraH
NoHyHusTnap KoHoOBanoB LOHYHNapwu p[eb atanagum Ba
b3k xumuara oung “amma gapcnuknapga 6aéH umnmHagn. Cyiob;
apanawmmanapHu “aijaw Ba axpaTuw 6unaH 6orau” 6ynrad
XWIMa-XUa MmacananapHu “an kunuvwaa aHa wy “OHyHnapAad
tholipganaHnnagu.

dputma 6yFH 60CMMWHMHI nacaiuwwWHu ynyawpgaH 6GeBocuTa
thoinganaHn6, apuraH MmogaanapHUHT MONEKYNAp OFUPAUTUHA
aHuM”™naw MyMKuMH. AMMO npakTukaga, ogatha, 6upmyHYa uynain-
po”N 60HWa MeTOo4 KynnaHwnagu; 6y MeToA 3PUTMaHWHT My3nawl
MY"ATaCUHWHT nacaimwmnra €kum uaiiHaw HYUTACMHUHT KyTapuau-
lwmMTa acocnaHraH.

76- dpuTManapHWHr Mysnawu Ba UailHawu. bBapuya To3a
MOALANnapHWHT y3uWra Xoc aHu™ wmabnym PaiiHaw Ba Mmysnauw
(uoTnw) TemnepaTypacu (éku Hy~Tanapu) Oynagu. MacanaH,
TO3a cyB Hopman aTtmocdepa 6ocumupga 0°C ga mysnaingm Ba
100°Cpa “aiHangn; 6eHson, 5,5°C pga mysnaiam Ba 80,1°C pga
Nainaingn Ba “oka3o. by TemnepaTypanap CYK"IUKHUHT "“aMMa-
(n my3nab "onryHya ékm “ammacu 6yrra annaHumb KeTryHua ys-
rapmaii “onasepagu.

>puTmanapfa a”son 6ouwadvapo” 6ynagm. Cyroknukga apu-
lan mogfa 6ynuWIN 3PUTYBUYMHUHT MailHaw Hy~TacuHW owwupagm
Ha YHWHT My3fiaw Hy"TacWHuW nacaiTupagu. IpuTma KOHLeEHTpa-
UMUCcH lyuyHuanuk Kkyn 6ynca, 3pUTYBUMHUHT bMaiiHaw Hy~Tacu
WYHYaNNK OLOPU Ba YHWHI Mys3faw Hy”~Tacu WYyH4Yanuk nact
oy . in Illy cababnu, aputmanap To03a 3puTyBuura KaparaHpga
aHya macrpoy TemnepaTypaja My3naingm Ba 6GupmyHYa to”opwu
Temnepatypafja “ainaigu™. by “oguca, TyrpuaaH-Tyrpu, apuTtma
6yrn GOCMMWHWUHI Nacalmwmym HaTWXAcW 3IKAHAUTUHU MCOBOT 3TUL
UHIMHW 3mac.

Mabnymku, "ap "aHpgain Cyr” UK YHWHT TyiAuHraH 6yrm 6ocu-
MW Lanon Temnepatypaja TaHwwu 6ocumra 6GapaBapnawagurau
Oyn! a, ywa TeMmHepaTypajarunHa "aiHaii 6ownaign. MacanaH,
cyn 7(10 mm cumob ycTyHura TeHr 6ocum octupga 100°C pa uaH-
HaigH, 4YyHKkM 6y TemnepaTypaja CyB OYrMHWHI 6ocumm paco
7(H mm cumo6 ycTtynuT TeHr 6ynagm. Arap cysga 6upop mopnpa
apuTtunca, 6y moppa OyruHuHr 6ocmmm kamasgu. ~ocun “maun-
raH aputma 6YrMHUHr 6ocumuHn 700 MM CMMOG YCTyHUra eTka-
3HW YYyH, pawuaHkH, (putmann HKO0"C paH w”opu Temneparty-
paraya “usgupuw kepak, Jemak, ¢ntmauuHr DPaiiHaw Hy” Tacn

* By eppa Ba 6yHAaM KeiiMMm, LaTTU" MOAJanapHUHT éku "~MIANH yuyBYau
CYUNNKNAPHWUHT 3puTManapu Kysfga TyTunagu.
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TO3a 9PUTYBUMWLWIT KalHaW HyKTacugaH 3"amma BakKT OKOpwH
6ynagn.

JApUTMAHWUHT My3faW HyuTacu To3a IpUTYBUYMHUKUTA "apa-
raHga nactpo” 6ynuwu kepak. Yynku MOAAAHWHT Mys3faw Hyl-
Tacu WyHAah TemnepaTtypakH, OyHAa 6up BaKTHWHI y3upja aliHu
MOALAHWHT XaM uaTtTuy, .\am Ccylk @asanapu wMaBxypn 6yna
cnagn (249-6eTra KapancuH). AMMO OYHUHT yuyyH “aTTu” (pasa
6yruHunr 6ocumm 6unam cywk ¢asza OYruHuHr 6ocumu 6up xun
6ynuwmn Kepak, akc 3™onga 6yr, y.ctugarH 6yr 6ocumu katta 6yn-
ram Qasa Wykonmb KCTryH4ya 6up (asafaH WKKWHYM (dasara
yTaBcpagH. My3 6unanm cyB (FC pa ysrapmacgan 6eHu”os ysc«$
Ba"T 6upra Typa onagu, 4YyHku 0°C pga* My3 OYIrMHUHr'6ocumu
(4,6 MM cumo6 ycr.) cyB OYrMHMHr 6ocumura TeHr bGynagu. AHa
Wy Temnepatypa TO3a CYBHWHI My3naw Temnepatypacugup.

Arap TO3a CyB ypHWra 6upop 3puTMaHW 0fcakK, YHWUHI 6yru
6ocumn  0°C pga 4,6 mm cumob ycT. faH kKam 6ynagu; LWYHWUHT
yuYyH, 6yHpaii apuTmara TywupubraH wmy3 Te3 3puii 6ownaingu.
My3 6unaH aputma Qauat 0°C gaH nacTpok TemnepaTtypaga,
AbHW ynap 6yrnapuHuHr 6ocumm 6Gapasap 6ynub Konagurad
TemnepaTypajaruHa ysrapmain, 6upra Typa onagu. bowuava aiit-
raHfa, apuTtma To03a 3pHTyBYMra uaparaHfja aHya nacT Temnepa-
Typaga mysnangu.

Byr 6ocumu 6unaH TeMHepaTypaHWHI Yy3rapuwunHu KypcaTta-
AWTaH arpu 4yumsmynap u4m3annub, 6yHpalh 6ornaHHwNap rpaguk
ycynga TacBupnaHca, ynap aliHu”ca SKKON KypuHagu. 65- pacm-
parn «f) 4H3UrmM T03a CyB 6Yni GOCUMUHWUHI 3rpn YU3UTUHU, BB\
yunsury aca aputma 6yru 60CUMWHUHT 3rpy YU3UTUHW KypcaTajgu.
Xap KaHpai TemnepaTtypaga “aMm 3puTma 6ynnnwr 6ocumnm TO3a
cyB OYruHuHr 6ocumugaH kam OynraHupaH, BB\ 4M3uru aa, 4u-
surugad nacTpokpa értaau. Cys Ba 3puTMaHuUHT 6Bupop 6ocumpa,
macanaH, 760 Mm cumo6 ycT. 6ocummpa ualiHaw TemnepaTypacuHu
wy rpaukka “apab TONMW Yy4YyH, OpAMHATA YKUHUHT ywa 6ocum-
ra MyBo(uL KenaguraH HyurtacupgaH abcuucca yiyira napannen
TYrpun 4usuy yTkKaszamu3. By Tyrpm UYU3UK,HUHT 6Yr 6GOCHMUHMK
KypcaTaguraH arpu yusununap 6unam kecuwraH a\ Ba B\ Hy Tana-
pugaH abcuncca ykura nepneHaumkynap tywupamus. T Ba T\ Tem*
paTypanap CyB Ba 3pWTMaHWHI LaiHawWw uykTanapura Tyrpu ke-
nafH, 4ymkn 6yHpail Temnepatypanapga ynap 6yrnapuHuHr
6ocumn 6up xun 6ynagu. byHpaH, 3pUTMAHMHI KalHaw Hy” Tacu
T\ T03a CYBHMWHI K.allHaW HYKTacH T faH IOKOPW 3KAHIUTUHU
Kypamus.

65-pacmparnm ac 4msury my3 6yrm 60CUMUHUHT 3TPU YU3UTUHU
TacBupnangn. bus, wMys3naw Temnepatypacupa IpUTYBUUUMUHT

* Awwndoru, 0,0rC pa,
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KaTlWw Ba Ccylk (asanapum 6ypnapuHUHT 60CUMM EKM LATTHK
3pUTYBYM Ba 3puTma 6ypnapuHuWHr 6ocumu 6Gup-6upura TeHr 6y-
AMWHK Kepak, feraH 3gkk. by wapTra aa\ Ba BB\ 3rpu 4msuknapu-
HWHTAC 3arpy um3n! n 6unaH KecuwraH a Ba B HyTanapum MyBO®KK;
Kenagun. a Ba B Hy” Ta-
NapHWHT abcuymccanap
yMura TywraH npoekuuns-
napw CYBHWHI Ba 3puT-
MaHWHT My3naw Temmne-
paTypanapuHH KypcaTa-
an. by “onpa, pacmpgaH
KypuHu6 TtypraHHgek, T
na Tl Temnepatypanap
Teckapu TapTtubpa Xoii-
nawraH, fAbHW 3puTMa-
HUHT My3naw Tcmnepa-
Typacu  CYBHWUHI  My3-
naw TemnepaTypacngam

HaeTpouaup.
Cywntunpunran 3puT-
Manap My3fnaraHga Tosa ‘emnieyarTypa ‘c

3PUTYBYM, YYHOHUM, CYB-
farm sputma mMuconupa

TO3a My3 uaTTuL Xonga

axpannb umkagH. Mys3 axpanub u4mpkaH capu 3puTMa KOHLEH-
TpauuscH own6 6opraHupaH, mysfnaw TemnepaTypacu ysrapmac
6ynn6 ponmam, acTa-cekKMH nacas 6opagu.* AMMO My3 axpanub
YTEHMU HM My3fall TemMnepaTypacMHUHI nacaiuwm TO 3puTMa
| <muen rpaHnAacn auMu Mogga yuyh mabaym 6up ummumatra eT-
ryHya faHoMm LUHNaBCcpajH; KOHUEHTpauua wy fapaxara etramjat
ivciimt, >pHTMaHnNur “~ammacu SxXAuUT Macca 6ynué mysnab Pona-
an by macca mMukpockon ocTupa “apanca, YHUHT on*a Mmys
rarnamnapn 6nnan katTuy “onatgarw apuraH mogpajaH uéopat
"“KaHAHTHHH KypulW MYyMKWH. By macca aBTekTwuka peb arta-
nagn 1\aHgan rcmuepatypaja 3BTeKTWKa “ocun Bynca, wy Tem-
nepatypa IHlckruk TemnepaTypa Aeb, 3puTMaHUHT
wynra Mynoduy KOHLEHTpauuacy 3ca 3BTEeKTUK KOWULEH-
Ipaunsa pe6 aianagH.

CytonTupunran »pnTmanap mysnaraHga axpanué uyukagurad
atT|ll, chasa TO3a >pHTYynuugaH uGopaT GynraHm Kabu, ParTuy
MoAfanapHUHI cylunuknapgardH ¢GuiMmanapH uaiHaraHga “ocun
6ynaguraH 6yr \am rosa u4pHTyBuugan H6opaTgup. LWy cababnu,

* L yHWHT y4YyH, LaHfail TemnepaTypaja uatTuy (asa axpanub yuuya 6oww-
naca, Wy TemnepaTypa 3pUTMaHWHT Mysnaw Hyuracu Ae6 \iicb6naHaga,
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eyounnK ualiHaraH capu, 3puMTMa KOHUeHTpauuacu owagum Ba
apuTMa TyWWHWG, KpucTannaHuw 60WaHTyHYa LUaliHaW HyuTacu
KyTapunasepaan. KpucTannaHuw 6ownaHraH 3axoTum 3puTma
KOHUeHTpaumuacy “~3rapuwpgaH TyxTalgum Ba uUaHaW HyKTacu ys-
rapmac 6ynu6 uyonagu.

Paynb a3puTManapHuWHr Mysnaw Ba UaliHaw "ogwcanapuHu
MULOPUIA XnMaThaH TekKwupau. Y akcnepumeHTan iyn 6unad
Paynb ULOHYHnapwu, geb atanagurawm uyiugaru uownpganap-
HW TonAawu:

1. My3naw HyyTacWHWUHI nacaiuwm MabayM OFUPAMK MUL-
gopgaru 3puTyBuUMfa 3puraH MoAfa MULLOpWUra NponopLuo-
Hangup.

MacanaH, 100 r cyB Ba 5 r wakapgaH ubopar 3puTMa MUHYC
0,27°C pa, 10 r wakapw 6ynraH 3puTma 3ca MuHyc 0,54°C pa
My3naihgm Ba “o0Kaso.

2. Typiu mMopfanapHUHT 3KBUMOJEKYNAp Muugopnapu ai-
HW 3pUTYBUMHUHT GUP XUN MULLOPUAA 3IpUTUACA, 3PUTYBYA
My3/fal HyuTacUHWHT nacalimwmn 6up xun 6Gynagu.

MacanaH, 0,1 rpamm-monekyna (34,2 r) wakap 1000 r cyspa
apuraHga, Mmys3naw Hyutacu 0,186°C nacaagH. 0,1 rpamm-mone-
kKyna (18 r) rnwokos3a, 0,1 rpamm-monekyna (3,4 r) BoAopofg
nepokcupg apuraHga ”am, CYBHMHIr My3naw  Hyutacu 0,186°C
nacaagn Ba “0Kaso.

1000 r apuTyBYMga 1 rpamMm-moOneKyna moppa apuraHga, mMys-
naw HyuTacuMHUHI (“ucobnawra Kypa) nacanmwm (Monekynsap
macamu W) alHW 3puTYBYM Y4YyH y3rapmac katranukgup. By
KaTTanuK 3pUTYBUMHUHT KPUOCKOMMUK™ KOHCTaHTacu feb6 aTa-
nagu. )hap Xwn 3pUTYBYMNIAPHWUHT  KPUOCKOMWUK  KOHCTaHTanapu
Typnnya 6ynagn. K,yihnga ynapgan 6ab3vnapuHu Kentupamus.

Kpunockon'-k KoHCTaHTanap

..1,86°0 ..b °C
Cupka kucnota . . ,3,9°C Hadptanuw . . , .6,9°C

KiallHaw HyKTanapuHUHI KyTapuauwura kenravga, Paynb 6y
Xycycfa “am Xyaau ouopuparura yxwaw  UOHYHIapHWU TONAW.
1\aflHaw HYUTaCUHWHT  MONEKynsp KyTapunuwu, abHu 1000 r
aputyBumMga 1 rpamm-monekyna mMogga spuraHfa, ualiHaw Hyuyrta-
CHHWHT KYTapuiulin 3pUTYBUYMHUHT 36y N MOCKOMMU K¥* KOHC-
TaHTacu pfeb artanagu.

* ['pekya «KpUOC»—COBY”, «EKOMeo»—:<ypsarnmaH, feraH cysnapfaH O/MHraH.
*’ NlotnHuya ebullire — "aiiHaiiBepn6 KypuMo” Cy3HAAH OJIMHIAH.
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36YNMOCKONUK KOHCTaHTanap

Cys . .0,52°C BEeH30 M. e 2,57°C
Sup .. .2 °C Xnopocpopm . . . .3,88F

Paynb UOHYHNnapuHuM MaTemMaTWUK Tap3ga uyiupgarun TeHrnama
6unaH wndoganaw MYMKUH.

At=*KC (0

6yHpa, A/—3puTyBuM My3naw HyUTACMHWUHI nacanvwm Exu uai-
Hal HyuTacuHWUHr Kytapunuwu, C— 1000 r apuTyBuMpa apuraH
MOALAHWHT MONbnapu COHU; K—3pUTYBUYUHUHT KPUOCKOMUK EKK
36YyNMOCKOMNUK KOHCTaHTacura TeHr OynraH nponopuuoHanink
KoapuumeHTH (C=/ 6ynraHga At—K 6ynagu).

MogfaHUHT MONbNapu COHW WY MOLAAHWHT MOJIEKYNAP OrUpAurun
M ra OynuHraH rpamum m ra TeHr 6ynraHujaH, lOKopugarun TeHrna-

nr
Maga C Hu ra anamawTmpcak,
(2)

?7ocun  6ynajgu.

BaHT-Tod UOHYHWHM ULaHAall 3puTmanapra TaTbuy 3T
MYMKWUH 6ynca, Paynb LOHYHNapuHu “am wWyHAak apuTmanapra
KNOML 3TUW MYMKWH: KOHLEHTPNaHraH apuTmanap Ba 3/IeKTPO-
NUTNAPHWUHT  3apuTManapu 0Oy LOHYHNnapfaH KynruHa veTra uu-
umnan.

apuraH MogfanapHWUHr MOMEKYNAP OTUPAUTUHWU aHULUNAWHUHT
Xypa uynaik metognapu Paynb LOHyHnapura acocnaHraH. Tek-
WUPInHgnrad MogAAHUHT MOMEKYNSP OTUPAUTMHUA aHMLUIaW YYYH,
ry MnwungaH Mabaym Muugop TopTUG ONWHMG, MabayMm MUL-
mUlMrn apuTyBUMAA 3pUTMNAAM Ba IPUTYBUMHWUHT My3nall TeMm-
nam! ypTu uaH4ya nacairaHum éku uaiHalw TemnepaTypacu LaH4a
bVmpwn nanu anuuynaHagu. Arap 3pUTYBUMHWUHT KPUOCKOMUK EKMK
i(i\ MNn bI>NNK  KOHCTaHTacu Mabnym 6ynca, spuTuaraH mopgjga-
llal  Mu/n-kynuy orMpauruHm Wy paudamnapra uapab ~ncobnab
UAMwH Wwun -wac. Iy Winr akcuya, spuTUAraH MoOAgAaHWUHT MoO-
nckynHp <uunPlulv mawvnym  6ynica, Xyaau WyHAaii iiyn 6una
Kprockonuu cmi  ®mIYANOCKOHHK KOHCTanTaHW auuynall MYMKWH.

Monekynup ni HpIHKHH 3pPUTYBYM MYy3/all HYUTacUMNUHI naca-
MHwWura uapall HAONUAWRN MeTOAM KPUOCKONWUK MeToh Aeb,
Kannaw HyuTacnHHMOr kyiapuaunnn a |\apab aHuynaw MeTtogu
3ca 36yNnHOCKONMWK MeTof feb atanagm.

Typnu apntynunnapgaH doiganaHn6, “ap Xun mMoffanapHUHT
MONIEKYNAP OFUPAUTUHU aulyHaw MYMKWUH OYNTaHNurn yuyH, WK-
Kana MeToj Xumuaga Kyja Kewr uynnadunagu. bup uatop

www.Orbita


http://www.Orbita

280 3puTManapHUHr xoccanapu

MeTaNfapHUHT MONEKYNAP OTUPAWUKNAPU 6Hp METANNHUHT WUKKUH-
YUH MeTannfaru IpPUTMACUHUHT UOTHW HyuTacura uap?6 aHu”-
nanraH.

My3nall HyLUTaCUHWHT nacaiuwura kapab MONeKynsp Orup-
AVKHW TOMUW  MUCOMMUHU KypuUG uYuMLaMu3,

Mwucon. 2,76 r ravuepud 200 T cyBAa 3pMTNATaHAa, CYBHUHI My3nawl WyK-
Tacu 0,279°C nacaiiraH. CyBHUHI KPHOCKONMNK KOHcTaHTacu 1,86°C ra TeHr. [nHue-
PUHHWUHT MONEKYNSp OrUpAMru Touunenu.

Ly sputmaga 1000 r cyBra Heuya rpamMMm rMUEPUH TYTpu KelULWWHN TOMamus:

2.7G 1000
fti =—* 200 — 2
Bop uuiimaTnapra K,apa6 rAHLEPUHHUHT MONEKYNsp OrUPAUrUHW TOMamus:
1.86-13.8



XIl BOB
AN EKTPONTUNTNTAPH MHT 3PUTMANAPNU

77. Kucnota, acoc Ba Ty3 3puTManapuUHUHI CcylnTupuaran
npurManap yYyH TOMWAraH LOHYH/AHPAAH 4eTra Ymkuwun. byHpaH
DKWLUINL 606aH Haw TFoddH..... spuTManap HasapusicH GHNaH
'laHMWAHK; Yy HaTpuda, rasnap 6nnan >pHTManap ypracupa yx-
WwawnHK 6opnnnHa acocnaHnb, CYHWNTHPHATaH 3pUTMaNapHWUHT-
> mv-VIM ke<*u.lnpHHn n3o”nab 6epraH 3gH. by Haszapudapgad
ke>ull) mmpl WL .hi 6Gapua xynocanap Xyga Kyn MogganapHUHT
UM M.ruipii yc ruaa UHAMHTaM 3KCMepUMEHTan TeKWHPULIAp Ha-
mil.-K'K Man ounu-oAanMH TaearwnaHau. JleHUH 6up rypy” sputma-*
NapHHHI aHa Wy UOHyHnapra O6yiAcyHmacauru mabvnym 6°ngu.
Opatgaru Ty3nap, WYHUHTAEK, KYNUYUNUK KUcCnoTanap Ba 3pyByaH
M C NapHHHT 3puTManapu aHa wyHpjah spuTmanap 6ynmé uuugm,
by >puw'Manapga 6yr 60CMMUHUHT nNacaiuvwmnra €k mMysnaw Hy”" «
la>i N nTammwwn ~amga uaidHall HYUTACUHHHT KyTapuau*
Ham a Anpa6 “uco6nab6 TonunaraH OCMOTMK GOCUM toLOpuaaru Ha*
bipHA la.yab umnlaH ocmoTuk 6ocumra KaparaHga aHya opTu”
u< ninll mabnym 6yngu. Xygaum wy kKaTTaNuKNapHW yndaw aco*
CM HA aHWufiaHraH MONEKYNAp Orupnuknap aca, O6YHWHI akcuua,
Nauw\ul monekynap orupnuknapgaH ”“amma BakKT KaM Kena-
nepau.

Mwucon kentmpamus. 1 r ow Ty3u 100 r cyBpa IpHTHAraHga
IPUTMAHWHT My3flaw  TemnepaTypacu CcyBHUKuUra KaparaHpga
0,()17°C nact 6ynagun. CyBHWHI KPUOCKONUWU KOHcTaHTacu 1,86°C
OYyNraHu ydyH, oW TY3WUHWUHT MOJNIEKYNAP OTUPAUTrUHU “ncobnacak,

1,86-10 al.
M “ -(M3T7- = 30-°

YMKafH.
X.aKuKatga aca oW TY3MHWHT MONIEKynap orupnurun 58,5, AbHU
acupnun  ukku 6apasap owugup.
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Arap oW TY3WHWHT 3"auuuuii MONeKynsp OTUPAUruUra CcysHuG,
allHu 3"onja 3pUTMaHWHT My3faw TemnepaTtypacu LaHya naca-
AWy KepakauMruHu 3"uco6na6 umMuapcak, y Baytga

M=4Yrr'= °318°3

9KaHNUTMHW TOoNamms.

[demak, apuTma My3fnaw TemnepaTypacMHWHI amanpga Ky3sa-
TUNaguraH nacamvun Hasapua aTraHugaw feapnu ukku 6apasap
owwny 6ynagn. Mysnaw TemnepaTypaCUHWHI nacalmwy OCMOTUK
6ocumra nponopuumoHan 6GynaraHuW y4yyH, 6y 3pMTMaHWHI OCMOTUK
6ocumn "am BaHT-Tothd HazapuAcu Kysga TyTraH «HOpMan» oc-
MOTUK 6ocumpaH opTuly 6ynagw.

Bovwa Ty3napHWHT 3puTManapwu, LWYHUHTAEK, KYNYUAUK KUC-
nota Ba aCOCNapHWHI 3puTmanapu 3"am Hasapuara (xygguw wy
cuHrapu) wmyBoduy kKenmamngu.

74- naparpathga anTunraHujek, oCMOTUK 6oCUM uUuMiAimMaTw:

P =CRT

TeHrnamacu 6unaH ndopanaHagu.

By TeHrnamaHum 0CMOTUK 60CMMM «HOpMan GynmaraH» 3puT-
Manapra 3"am Tatbuy 3TUWw y4yyH, BaHT-Tod@d yHra wy aputma-
HUHF OCMOTUK 60CcMMM Hopman 6GocumpaH Heya Mapta owmn”
IKaHNUTUHU KypcaTaguraH TysaTull KOIMOULMEHTA i HW KUPUTAK
(6y kKoappuumeHT MU30TONWUK KO3IPphumuyumeHT paeb 3am
atanagwu):

P = iCRT

i KoauumneHTn 3"ap uaiicm IpuTMa YYyH IKCnepumeHTan iyn
6unaH éku wy 3puTMa 6yrn OGOCMMUMHMHT Kamahuwwnura, Exyp
My3naw HYKTaCMHWUHI nacanmwmura Ba UahHaW HYKTACUHUHT
KyTapunuwura uapab tonunapfun. by kaTTanuknapHuUHr 3*ammacu
OCMOTMK 6ocumMra nponopuuoHan 6ynraHupaH, ynap 6upopTracu-
HUHT Hasapuil paBuwpga 3”mcobnab uyuuunraH kKaTtTanMkaaH Heua
MapTa OPTWYWIWHN aHuunab, wy Wyn 6unaH 3pUTMaHWUHI OC-
MOTMK 60cumMn Hopman 60CUMMAaH Heya MapTa OPTUL IKAHAWUTUHWK
6unraHnap.

JpuUTMaHMHT ocMOTUK 6ocumumm P' 6unaH, BaHT-Togd Ba Paynb
KpHYHnapura 6yiicyHmaiguran 3puTma LaiHall HYKTaCMHWHI KyTa-
pUANWKMHN A™aliH. 6unaH Ba My3naW  HYKTaCUMHWHI  nacanunwuvHm

AMy3n. 6unaH, 3pUTMAHWMHT MONAP KOHUeHTpauusacura uapab Hasapwit
ycynga “ucobnab TonunaraH OCcMOTWK 60ocMMuMHM P 6unaH, K,aiHaww
HYKTQCUHWHT KyTapuauwmuu A ™aiy- 6unaH Ba My3fawl HYKTACMHWHT
nacavnwmun A™vynn. 6unaH 6enrunaimms. Y BauTha i KOahOULMEHTK
uynngarn Hucbatnap 6wunaH wndopanaHagu:
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B KaliH. __ “my3n.

_ P LYuaiiH wysr
i KO3PUUMEHTUHUHT 6ab3u Tys3nap 0,2H. apuTmanapm YyuyH
MamT Fohp 3puTMaHMHI My3naw HyuTacu nacauwmra uapab TonraH

uniimatnapyu 9-xxagBanga KypcaTuirad,
9- >kafsan
Bab3u TysnapHWHT 0,2 H. 3puTManapu YuYyH i KO3h(hULMEHTUHUHT Kuiimatnapu
Mysnall HyKTaCUHUHT NacaiuLLn
Paynb

thopmyna
Amanga 6y- napy Gyiimua ( a/'mysn.

TY3HUHT HOMM
®opmynacu napurad ANcobnab

My3a.  uuKuaran AL mysn.
] My3n.
KCI 0,673 0,372 1,81
KNO3 0,664 0,372 1,78
MgClj 0,519 0,186 2,79
KanbUmii HUTPAT oo Ca(N08)2 0,461 0,186 2,48

9- xagBangarv mabiymoTaap >'ap xua Ty3nap YYyH i Koagpdu-
LMEeHT ~aMm >Map XWUN 3KaHNUTUHW KypcaTagu. byHpaH Tawuapwm,
-puTMa cylntupunraH capu 06y kKoapdpuuumeHT opTtub 60punb, 2,
4 4 kabu 6yTyH cCOHnapra AuMHAAWHWKW Mabaym 6ynau. Tapku-
6un 6up-bupura yxwaw Ty3napga 6y coHnap 6up xun 6ynagw.
ManaH, 6up BaneHTAM wMeTann Ba 6UpP Herusnu KucnoTafaH
Aocun BynraH 6apuya TY3napHWHI apuTMmanapu etapnu fjapaxagja
<ykun wupunca, 6y Ty3napHUHTr “aMmacHga ”"am i HWUHT uuiimatm
V in, UKKW BaneHTnuM MeTann Ba 6uUp Herusnum kucnoTtanappad
y nun 6ynraH Ty3napga aca 3 ra TeHr 6ynagu Ba Yy3IKaso.

WyHaall umnmb, KkucnoTa, acoc Ba Tys3nap cysfa apub, 6owua
iMp'i.i MOANNNNPUUHT 3KBUMONEKYNAP MuLgopnapu "OCHN LHATaH

Imn Lijnii i\iipai aHgs aH4ya owny OCMOTUK 6GOCUMHU BYXyAara
M 'Mupunu. 1>y nonucamm BaHT-Todd Hasapusacura 3ug kKenmaii-
............... nl4'in uyaHpa/l mso.\na6 6epca 6ynagun?

n"nuno, CyHrum yxwaraH ”“ogucaHuUHr 6ab3uM rasnapga éxku
L y>nnrgarH  6ab3v mMogfanapga  am  Ky3aTUNULINHK
n " wun \tmu | AAncanaH, 6epk nauwga uUn3gupuaraH ammo-
10 unnpHn N11,(1 (gocdop (V)-xnopupg (cochop neHTaxsaopug)
I In J/un wn 6owyn MopgganapHUHr 6yrnapn [ei-Jlioccak LOHY-
IIM ncocngn mMHWANAW Am 6ocmmpaH K”™pa Kynpou 60CHM Kypca-
1ngH. bYHNT WKCHYUA, Wy MoAAanapHWHT 6Yyru LWYAUTMHW aHWL-
n.nH acocuan \in <t llc wmunrnH Monekynsip orupnuknapu, Ha-
anpuini - MONIEKYNApP OTPAUTUANN KAM 6ynn6 4YHuagw.

FascumoH moaamnnpnn 6y \oAHCAHH fuccounaumsa Tydannm
6ynaan ne6 uso~naw ocuH  Arap aMMoHuMiA xnopug NHACL yus-
anpHnaraHga N1la va UCT Mosckynanapura aap4vanaHagu, aebé
(hapas uwunacak, paswaHku, gaxm y3lapmarampa sappavanap co-
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Hura 6or/uw, 6ynraH 60cMM MKKW 6apaBap,0pTUWN Kepak. Y3rap-
mac 6ocumpa rasHuUHr .\aXmy UKKM GapaBap OpTWWMK, AeMak,
YHUHT 3u4nnru unkku 6apaBap Kamahmwm kepak. [Juccoumauyus
Tyna 6ynmaraHga MonekyfnanapHuUHr 6up ~“McmMurvHa napyanaHa-
An Ba 60ocum 6Mpop ypTava uuiimatra TeHr 6ynagw.

Hopman 6ynmaraH lKcak ocMOTMK 6ocumra 3ra aputmanap-
fa “aMm 3puTuAraH MoAgda Monekynanapw “aHpaigump AHaga
Magapo”™ 3appavanapra mnapyanaHagw, Aeb6 yinaw Ttabuuingup.
AMMO OCMOTWK 60OCUM 3PUTUATAH MOAAAHWHT OTUPAUK MUKLOPW-
ra 6ornm” 6ynmacfgaH 3puTMaHWHT ~axMm 6upnurupgarm szappava-
napu couuraruma 6ornuk 6GynraHupan, 3appadvyanapHWHI COHMU
KynaraH capu ocmMoTuk 6ocum “am opTagu. byHpain dapasHu
6upvHun mMapTa 1887 iiunga weef onumum AppeHuyc* antau Ba
6y dapa3 YHWHI KucnoTanap, acocfnap Ba Ty3/llapHUHI cyBjaru
apuTmanapu xoccanapuHum wu30.~nab 6epyBuM Hazapusacura acoc
oynan.

78. JpuTManapHWHr 3/IeKTP yTKasyByaHnw n. KO opuga
Tunranugek (40-naparpadra uapancuH), 31eKTP TOKWHU AXLWN
yTKasyBuymnap kKartopura meTannapgau TaHuapu, CcylounaHTu-
punraH Ty3nap Ba acocnap )"am Kupagu. AcOoC Ba Ty3/llapHUHT
cyBfarv aputmanapu “am TOK yTKasuw xycycuaTtura ara. CyBcus
Kucnotanap €MOH yTKasrmuynapgup, GMPOK KWCNOTanapHWHI CYB-
jarn apuTmanapu TOKHW fAXwW YyTKaszagu. Kucnotanap, acocnap
Ba Ty3napHWHr 6owua cyw’ nuknapgarun 3sputmanapu, KynuHua,
TOKHW yTKasmaingu, nekuH OGyHAal apuTmanap HoOpMan OCMOTHUK
6ocumra ara O6ynagu. LWakap, cnOupT, TAWMLEPUHHWUHT CcyBAaru
apuTManapu Ba OCMOTMK 60ocMmMu HOpman 6GynraH 6ow”a sapuTma-
nap "am 3NeKTp TOKWHM yTKasMmahgu.

MopapganapHWHI 3NeKTp TOKura HucbataH >"ap Xun MyHoOcCa-
6atga 6ynuWwuHKM uyhungarn Taxpubaga Kypcatuw LUWMAKH 3mac.

Eputuw TapmormpaH KenraH CUMNapHU WKKUTA KyMup E€ku
mMeTann nnactuHka 6wnaH — anekTpoanap 6unaH OGupnawTupa*
mMn3 (66-pacm). CUMAapHUHI 6Gupura 31eKTp /AamnacuHu ynaH*
mu3, 6y namna, ~ynon cypatga 6ynca >;aM, 3aHXHpfa ToK 6o0p-
NNTUHU  KypcaTmb Typagun. OHAW, INeKTPOANAPHUHT yunapuuu
LypyL ow Ty3nm €Ku CyBCM3 cynbdaT kucnoTara Tywupamus. by
mMofAanap TOK yTKasmMaraHuwgaH 3aHXup ynaumalgH, HaTuxajga

* CBaHTe AppeHuyc (1859—1927), CTOKronbM YyHWBEpPCUTETLW
npogeccopn Ha Ho6enb WHCTUTYTUHUHI AWpeKTop» b6ynub uwnaguw. dputmanap-
HUbF 3M1eKTP YTKa3yBYaHAUTUHU YpraHull HaTWXacupa KWCnoTa, Wu,op Ba Ty3-
nap 3pMTManapuHWHI 3N1eKTP TOKUHU YTKasUWMHKU n30”na6 GepafuraH Ba 3nek-
TPONUTUIA fuccoumanns HalapusacH Ae6 aTanafuraH HasapHAHH Taknudg UUNAW.

AppenHyc acTpoOHOMUS, KOCMUK (u3nKa Ba (UUK-XUMUA  "OHYUNAPUHM
6uonormm npoueccnap! a Tat6u”N 3TMW corfacupagam 6Gup "aHuya Tekwupulwnap
onné 6oppaa.

WHI
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namna éHmalkign. OnNeKTPOANAapPHWHI y4YnapuHW AUCTUANAHTaH
To3a CYBAM CcTakKaHra cofiMHraHga ”aMm Xyjgau wyHpaah “oguca
Ky3aTunagun. bupok cyBpa 03pcHM Ty3 apuTunca ékum yHra 6upop
Kucnorta, € 6ynmaca, acoc Nywwuaca, namna yuwa 3axoTu pasllaH
<Ha 6ownangu. Arap 3NnekKTpojnap wakap, rnuuepuH Ba 60wwKa
MoffanapHWHI 3puTManapura Tywnpuaca, namna sHa EHmal
uyaau.

Jemak, spuTmanap wmumpa acocaH, Kucnortanap, acocnap Ba
TY3NapHUHT CyBAaru aspuTManapu 31eKTP TOKUHM yTKasuw Xy*
cycnartura 3ra. "YPYK Ty3-
nap, uyartlll xonartgarun cyBs-

CH3 KucnoTa Ba acocnap
3M1eKTP TOKWMHW yTKasmaim-
an; T03a CcyB >aM TOK
yTKa3malign peca 6ynagu.
A®TuaaH, KMcnoTa, acoc Ba
yysnap cyBja apuraHuja
1\»Hpaii 6ynmacuH  KaTTa
$:n'apuwnapra yupangm,
<kl 6ynaguraH  aput-
ManapnuHr 3feKTp yTKasn-

WHra wy y3rapuwiap ca- 66- pacM. IpuTManapHUHr 3NeKTp YyTKa3yB-
6HG Gynagu. YJawwnwy CconuwTHpUG Kypuw Y4YyH wwna-

TunaguraH ac6o6.
ONTKTP TOKWU 3puTMa-

MiA|l opuanun yTap 93KaH,

>1>nlmnnnpga, Xyaau uoTuwimanapjarvjek, XUMUABUA y3rapuil-

|31 wmyxygara kcntupagw, 6y ysrapuwnap 3puTuAraH mMojgga

cm! 1N\ mmnunnl napyanaHuw MaCynOTNAPUHUMHT 3puTmajgaH

71 [ nllvnn 6HNaH wndgoganaHagn. IpuTmanapu 3neKTp
Mopfanap anektTponuTtnap peb6baTta-

l, .Mw- wn rysnap 3neKTponuMTNapaup.

Inklpuhil ipnlmMacHgan 3n1eKTp TOKM YyTKa3uaraHpga cogup

MS e I mimiihihi/i npouyecc anekTponms peb artanagu.
B i i ivuiap anekTponu3n BauTupa 3neKTpopnapga
1. i Mn | Inlun ma”*cynotnapHun TeKwupmnb, kKatogfa ”~amma

|[.H\| mi |[HM MmN wogopos, aHofja 3ca Kwucnota uongunapu
«ikH MUpUM un iliyinia.iap axpannbé 4yukuwy anunaHraH, wy
momm N Imi in[>H »wn | MAPOKCHAN Trpyunuanap aHa ysrapuwnap-

i;i yapunu s it/im4d 1,111m6, wWPl<iponun wuw OGHpAamMyun Maxcy*
JKTlapu Kw.nun, win WA lyiieipN i;ipk16 Ui yncmnapH 6y-
nn6, ynap .i.imuinnillilll pr.n.wnHuna 6up wmogaagaH WKKUHYL,

moggara Jijiapmacgan YTUAON

7°). ONEKTPO/IUTUK pucc<....auns HasapusAcH. 1887 iunga un-
Mini xypnannapgan 6upuga AppeunycHunr «O guccounaymnii
pacToponHbiX un noge kKouenu» («CyBga apuraH moppanap gAC-
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coumaumsacum Tyrpucuga») peraH mauonacu 6ocunnb umugun. Ap-
peHuyc 6y Mauonacupa 3puTManapHUHT 3MeKTP YTKasyBYaHAUTK
ycTuia uuaraH y3 TeKWUPULWAapUHUHT HaTuxXanapuHu Kypcatuo,
IPUTManapHUHT 3NeKTp YTKasuw Xycycuatu 6GunaH ylia aputma-
napHuHr Paynb uyampaa BaHT-Todd uoHyHnapura 6ylcyHMacnuru
ypTtacuga AuuMH 6ornaHuw 6opnurura abTubop 6epau.

AppeHnyc 3puTMa 3NeKTp YTKasyBYaHAUTUHU ynyab, YHUHT
OCMOTWMK 6OCMMU UMAMATUHMW, [eMaK, allHW 3puTMa Y4YyH Tysa*
TMW KO3(QUUMEHTU | HM umcobnab TonMw MYMKUHAUTUHU Kyp-
caTAW. | HUHT AppeHWyCc 3eKTp YTKa3yBYaHAWKHW ynuyaw nHynu
6HnaH TonraH uwuimatn BaHT-ToQdhHUHT Xynan wy 3sputmanap
yuyyH 6owua ycynnap 6unaH TonraH uuimatnapura Xxypa fAuuH
Kengu.

ApPPEHWYCHWUHT (QuUKpUYa 3NeKTPOAUTHUHT OCMOTUK 6OCUMM
HWNoATHa touopu 6Gynnwnra ywa 3IpuTMa  MOAeKynanapuHunur
anekTp 6unaH 3apspnaHraH 3appadvanapra (6yHpai 3appavanap*
HU AppeHuyc noHnap* pe6 artagu) fpuccoumnaHuwH cabab byna-
Ov. BYHUWHI HaTwxacupa, OMPUHYM TOMOH[LAH, 3puTmajarum 3ap-
pavyanapHWHT YMyMWUIi COHW, feMaK, 3pUTMaHWHI OCMOTWUK 6ocu-
MM 3"am owafu, WKKWH4YM TOMOHAAH, “ocun 6ynraH wuoHnap Ty-
thaninu, apuTMa 3NeKTp yTKasuw xycycmatura ara 6ynub uonagw.

AppeHnyc y3 mauonacumpa antraH gapasnapuHu KelmHyanuk
6yTyH Oup Haszapua uunmb puBoXIaHTUpAM, 6y Hazapus —m
3MIeKTPONUTUK Auccoumaumns Hasapmacu (EKM MOH Hasapuacwu)
ne6 atangw.

By HasapusHWHIr acocuii uowmpanapu uyhugarmnapgaH ubo*
part:

1 ANeKTPONUTAAPWLIT MONeKynanapyu CcyBja 3puraHfia Mabaym
fapaxaja voHnapra, AbHW 3nekTp 6unaH 3apapnaHraH sappavanapra
napyanaHagn. Xap 6up moppa 6upu mycbaT 3apagnaHraH, UKKUHYMCK
MaH(pUiA 3apagnaHraH MKKW Xun WOH “ocun uunagu. Kucnotanap,
acocnap Ba Tysnapfa mycbaT 3apsgnaHraH uoHnap BOAOPOJ Ba MeTann
noHnapu 6ynub, maHduii 3apagnaHraH MoOHNap KuWcnoTa Ba CyB LOA-
guunapigup. MacanaH, ow Tysum NaCl kpuctannapu mycéat 3apsfg-
NnaHraH Hatpuii moHnapum Na+ra Ba MaH®uWil 3apsffiiaHraH Xaop WOH-
napu CI’ ra, HuTpat kucnota HNO3 monekynanapyu mMycbaT 3apsg-
naHraH BOAOPOA MoHNapu M+ ra MmaHduii  3apagnaHradH  NO),,
MoHnapura napyanaHagn Ba Xokaso. LUyHpgai uunub, noHnap «oganin»
KN «anemeHTap», fbHM 6up atom (Na+, Cl1“) gaH Ba «Mypakkab»
6up Heya atompaH, MmacanaH, NO” pgaH wubopaT 6ynuULWIN MYMKWH.

Bup xun noHnapga 6ynraH myc6at 3apAagnapHUHT AnruHgucy,
6oWwKa XWN WOHNAPHUHI MaH®hWN 3apagnapum NAUTMUHAUCUTA TEHT

By TepMHNHM facTna6 dapajeil uwnatraH, NeKUH YHWHI MabHOCK yLa
hat-ga 6up 03 Gow” ayapo” 3au.
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<dyuagu, wyHra Kypa, 6yTyH 3apuTMa, ymMymaH O/nraHfa, 371eKTpo
Hriirpan 6ynn6 wuyonagw.

U WNoHnap HeWTpan aTom EékW mMofnekynanapgaH Yy3napuHWUHT
>ACKTP 3apagura ara  OGynraHnury  xu™atugad @apuy  uuanwm
rwnam 6upra, ynapHUHr xoccanapu uam 6yTyHnan 6owuyavagup.
MacanaH, BOAOPOA WOHNapu ofatharum rascMMoH BOLOPOAra MyT-
i.iho yxwamaligun: opgartgaru rascMMOoH BOAOPOJS CyBAa [feApnu
(hnmaingn, BOZOPOL MOHNApKW 3ca 3puTMa Tapkmbupga Xypga Kyn
UANW N MYMKWH; MeTann uonatuparn Hatpui cyeB 6unaH wug-
HM I/hi cypaTga y3apo Tabcup 3Tub, YHBYM HATPUIA LOCUA Kuna-
MH, HaTpWii MOHNapu 3ca CyBra TabCWUp UMIMaAWAMW, XNOP WOHANA-
|wan \ng uam, paHr uam Ba ras xonatumgaru xnopra xoc 6yn-
nw (owka xoccanap .“am 6ynmaign; SO04~~ noHnapm MaHpuin
WpHANaHraH ys3nga gauat apuTManapjarnHa OyaMwnm MYMKWUH.
I'v lupknbra ara 6ynraH HeildTpan Monekynanap Mabiaym 3mac;
MNGOMHA WOHNapuW Ba 6owula KynruHa uoHnap Tyrpucupa uam
iny (GWKpHN alTuw MYMKWH.

J)JwTma opuanu 3nekTp TOKM yTkKasunraHfa woHnap WKKu
iii]).<Mi uapwmn TomMoHra uapab uapakaT uunagu: mycbat 3apag-
......... hi noHNap MaHhuii 3apagnaHraH anekTpojra — Katoara ua-
I>n. KyHanagu, maH@uii unoHnap, GYHWHT akcuuya, Myc6aT 3NeKT-
poa .woara uapa6 “apakat uunagu. Kartoara uapab uapakar
i\n L1 W .hi moHnap kaTuoH Nap pAe6, aHoara uapab uapakaT
'"HMWKW M noHNnap 93ca aHMOHnNap pfeb6 atanagu. MoHnap
mEWmMpoAnapra etub kKenraHfjaH KeWwH, 3apagHu NyuLoTub HeWT-
rvM .momnap é€ku atomnap rpynnanapura aihnaHagu, wy 6unaH
bll|lbl ypnap ynnapuHuHr 3apsgnapu 6op BauTga Kacb aTrad
*Wwwm v pnH \ok anapuHu uam iyuoTtagu. by HeliTpan atomnap
M i . up cpynHanapu é y3 uonuMuya 3apuTMajaH axpanué uu-
L.uml erll Hiii IkHHUa yarapuwnapra yupa6, sHIM MOAZANapHu
y>| h i uyumnagu

\p | HW uipiim iii @ Kypa, 3/IeKTPONUTHWUHT WMOHNapra nap-
MMMUH....n, W ti itpll ynnaHunranugex, 3neKTp TOKUHUHT TabCcupu
Mi Ind .Min nanku (nekdponuT cyBja apuraH Bautaéu BYXyAra
ti 1ln  %WmMuus< HMAapPNUCUHUHT aHa Wy 0K aliHuuca My~ um
urumunllH Ha lok yTKMamw XxycycuaTura ara 6yaraH uap LaH-
dun ipiiiM I'm <lkun voHnap 6ynagu; WOHNAPHUHT GYIULWIN 3PUT-
bISMHHI  (wm itlpii,iHi unMnHUMW EKK 3NeKTPONU3 uuanuMmacnurura
(H1 nny, iMin T« mnul  ipiiiMaia Tabcupu Ma ¢auaT HOHNApPHMU

nllil..... pi | I ip IO UMPUKHTNAHTMPUWAAH UGOpPaTAMpP, WOHNap
lly «'Mamponnapga wpH/n nlnanagn.

AL'KTPONMTABPHMW  (GMUTYyBYM rabcupupa wuounapra napua-
MUHULLN Incklponulnk pguccouyuunauyunmga geb atanagu
Ha oparpgarun xiiMiiiniiifi wnunamanap 6wunaH wudgopanaHagu. by
KWwnamanapja 4Yaum toMowa napyanaHaguraH wmogpanap ¢op-

www. Orbita



mMynacu ésunca, YHI TOMOHra wy MopgganapjaH Xxocun 6ynagwu-
raH noHnap ésumnagu. bus + Ha — 6enrunapuHH Ty3 KpucTannapwu
Ba MOHNM 6ouwa 6upukmanapga 6ornaHraH MoHnapHu Genrunaw
YUYYH HwWwnatub, sputmagarH 3pKUH WOHMAp 3apajgnapvwHu: Ba’
6enrnnapu 6unaH kKypcatamu3. MacanaH, HCl HUHI umoHnapra
auccoumnaHmnum

HC! - 114 CI

waknuga ésunagu.

Wy 606HUHT 6owHAa auTub yTuUAraH nopmasmMac OCMOTUK
NogucanapHWHr cababu 3nekTpoNuT apuTmanapuga wuoHnap 6op-
anrugup Ae6 wuso”naw  KuiinH 3mac. Ow  Ty3u CYATUPUATAH
3PUTMACUHUHT OCMOTUK GOCUMUHU MUCON KUNNG KentmpraH 3fuk,
6yHphali 3pUTMaHWHI OCMOTUK 6ocumm BaHT-Todpd ULOHYHM aco-
cuja xucobnab tonuaraH ocMOTMK 6GocumpaaH Jedapnv UKKu H6apa-
Bap opTuy 6ynnb umpkaH 3gu. byHpgaih “~opucaHuWHr cababuHu
TYWYHUW 3HAU UUAUH amac. OW TY3UHUHI «Mofiekynanapu» (oLl
Ty3u KpucTtannapuja anpum MofieKynanapHuHr Wyknurn Appe-
HUYC 3aMOHM[a Mabaym 3mac 94u) aspuTMaga WUKKWTA WOHTra:
Nas Ba CI moHnapura napyanaHagu. Arap sputmara yTraH «mo-
nekynanap» HWHI “amMmMacu uWOHfNapra AwccouunaHca, y Bautaa,
Xxocun 6ynraH MoHNap COHW ONWHraH MoJieKkynanap coHura Kapa-
raHga ukku 6apaBap optuy 6ynagn. OwWw TY3WHUHT 6BUP rpamm-
monekynacugaH 6,02 -1023 ta 3appayva 3amac, 6ankm 6yHAaH WKKU
>;ucca Kyn 3appayva “ocun 6ynagn. OcmMoTMK 6OCMM 3pHTMagaru
3appayanap Tabuatura amac, 6ankum ynapHWHr couurarumHa 6or-
nuy 6ynraHugaH, y >'am UKKum 6apaBap OpTULLM Kepak.

XyoAn WYHWHTAeK, 6apuii XNOPUAHUHT TeHrnamacu 6yiinya

BaCl2= Ba"+ 2CI

auccounnanagnurad, Xypga CyrONTUPUATAH 3PUTMACUHWUHT OCMOTUK
6ocummn Nam BaHT-Tog¢ uoOHYHM acocuga ”“mncobnab TONMUATaH
ocMOTUK 6ocumra KaparaHfja yy mMaprta opTu”™ 6ynagu, UYYHKM
6yHaain spuTMaja 3appadanapHuHr coHum BaCl2 monekynanapwm
Aonuparura KaparaHga yd ”“ncea Kyn.

WyHgak uwmnmb, 3NeKTponMTNap CyBAArH 3puUTManapuHUHT
6upvHuM uapawpga BaHT-Todhd ~oHyHuUra 3ujg KenaguraH Xycy-
CUATNAPHHM XYy[LAW Ylla KOHYH acocufa usonaw MyMKWUH 6yngu.

AMMO AppeHMyC HaszapuscH 3puTmanapga 6ynaguraH >"ogH-
canapHWHr Xxypga mMypakka6 skaHAuruHum “ucobra ona onmagw.
by Hasapua acnupa Mexa.HUCTUK Haszapud 6ynub uOHNapHu Ta-
MOMUIA 3PKWUH, 3PUTYBUYUHWUHI MOJeKynanapujaH mycrtakun o6Vn-
raH 3appadanap pfe6 ”"apagu. MeH[eneeBHUHI 3puTManap xa«
umparn XMMuaBMi HasapusacH EKu ruppatnap HasapusicH Appe-
HUYC Hasapuacura uapwu Typau, MeHgenees Ha3apuUACH 3puraH
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MOA4a 3puUTyBYM 6GunaH y3apo Tabcup 3Tagum (apuraH mopgga 3ap-
payanapun 93puTyBYM 3appavanapH 6HnaH 6uMpHKagw) peraH Ty-
lnynyara acocnaHagu. Wkkana Haszapus ypTacupga Tryé 60pAcK
6ynn6 KypuHraH 3ugauatHu KabnykoB*  HYKOTAW; Y, WOHAap
IngpatnaHagu, AbHW ynap CcyB Mmonekynanapu 6unaH 6euapop
6upukmanap ~ocun uunagu, feraH xyga My“um GOuKpHu 6upun-
un 6ynmb maiigoHra Tawnagu. Xo3uprn BakTga pag 3tnb 6yn-
MAuagnraH Gakt “ncobnaHyeum 6y apas, KeliMHYanuk, AppeHunyc
Ha MeHaeneeB HasapusnapuHu 6GupnawTupuiura cabab 6yngu.
Jputmanap XMMUACUHUHT KeAUHrn BYTYH TapasfgH&TW 3M1eKTponu-
TUK Juccoumnaunsa HasapuacH ruapatnap Hasapuacura 3Hg 6yn-
macaaH, 6anku MeHpgeneeB AapaTraH TylwyH4Yanapra acocfaHma-
rn, PpUBOXNaHa OJAMAC/AUTMHU KypcaTau.

80. Auccoumauma npoueccu. INeKTPOAUTNK Juccoumaumsa Ha-
npuacu nango 6GynraH BakTAa atomMiap MaTepUAHUHT GynuHmac
9HI OoAAuMiA 3appavanapH, pAeb6 xucobnamap 94H. ATOMMAAPHWUHT
Mypakkab CTpykKTypacu Xx;aumiaru TacaBBYpP KelWHpOL BYXyAara
Kengn. LUYHWHT Yy4yH, Y BakTha 3/IeKTpPOHeiATpan monekynanap
guccoumnaHraHga xocun 6ynaguraH 3appavanapga 31eKTp 3aps-
AUnHHT Paeppad naiigo 6ynuwuHM Ba numa y4yyH dayat Kucno-
Ta, acoc Ba Ty3/lapHWHI MOneKynanapuruna O6yHpali piiccouma-
umAara yuypawuHy TYWYHUW UWAKH 3aUu. AMMO aTOM Ba MONEKY-
nanap TY3MAUWW TyrpucuaarH TabJ/IHMOT puUBOXAaHMWKU 6GHAAH
rtv xamma KogucanapHuHr cababuHu TywyHTUpu6 6Gepnwra nyn
OYN.TLH.

KynruHa 9neKTPONMTNApHUHT >;aTTO KaTruiy xonaTga Kam
MoHnapfaH mbopaTr 6ynuwuHu "o3up 6mnamms. VI Cobpa, KpHc-
TannapHOMr WYKU Ty WAMWK Kypub yununnaértraHpa, Ty3NapHUHT
Kpuctannapu MonekynanapgaH amac, 6anku myc6bat Ba maH(ui
aapuannur,in noHnapgaH TysunraH 6ynu6, 6y uoHnap KpucTanuk
naHxapa Tyrymumga mabnym Taptmbpa xoinawaaum Ba 31eKTpo-
CTaTUK TOPTHWYB Kyuynapu Tydahinum ywaHgain "~onatga TyTnb
lypunagwn, pevunran sgu. KatTuy xonatgarum KynruHa acocnap
XM, apTujaH, XyAAu WyHpaw Tysuaumwpa 6ynagu. TabuuiikH,
O6yHpail anekTponuTnap cyBAa 3puraHia WoOHNap LaTTUL 3MCKT-
ponutaa 6ynmanguran HelTpan mMonekynanap Nonnpa
amac, 6ankum MycTakun 6upnauknap “onupa a3putmara yTuwm
Kepak.

* KabnykoB WBaH AnekceeBuuy (1857—1942) spuTmanapHuHr
3N1eKTP YTKa3yBYAH/UTUHW ypraHull ycTuja Kyn iun mwnagH. «XuMussuii myso-
aanaT 304uMfAarH TabNUMOT HyuTau HasapfgaH "o3upru 3amoH (BaHT-Fodhd Ba
AppeHnyc) HasapuacH» feraH AOKTOPNUK [WCCEPTALHACKM aHa LWy Wwnapumuur
HaTwxacuup. By gucceptaums Poccuaga QUINK-XUMUAHUHT PUBOXNAHULWIUTA
KaTTa TabCUp KypcaTAuM Ba 3NEKTPONUTNK AuUccouMauna HasapuUACUHUHT AHaja
TaKOMUA 3aTUwWwunra W n ougu.

10 1. N. TauHk*
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KpucTtannapHuHr aWpum uvoHNapra mnapyanaHuw MNpOHeccH-
MWHT y3u, aTupaH, Kyihugarnua 6opagu. CyB Monekynanapu
uyT6nm 6ynagu, AbHW ynap gunonnapaup. bupop Ty3HuHr, maca-
NaH, Kanuin XNOPUAHWUHT KPHCTaNnu cysBra TywraHfja YHWHT cup-
TUAArn WOHNap CYBHWHI MONAP MOJNEKyfnanapuHu ys3ura TopTagm
(67-pacm). Kanuii mounnapHra cyeB Monekynanapwu Y3WHWHT MaH-
GuiA uyToém 6unaH, xnop wMowmnapura aca mycébat uytbu 6unad

67- paem. Ty3nnur 3pul MexaHU3mu

TOpTHNagW. Arap WOHMap CyB MOJEKYfnanapuHu ysura TopTagu-
raH 6ynca, cyB mMofekynanapu uUaMm WYyHAain Kyy 6unaH MOHNApHU
y3ura TopTagm.

AliHU BauTha CYBHWHI TOpTMAMG TypraH MoOneKynanapuHu
NapakaTga 6ynraH 6owua monekynanap TypTm6 Typagu. MoHnap-
HUHT KpWUCTannjaH axpanuwu Ba 3puTMara YTUWKU Y4yH 6y
TYpTKMnap kugosa uunagn. WoHNapHUHI 6uMpuHYM UaBaTufaH
KeNH MKKWHYM LaBaTu 3puTmara yTagu Ba Wy Tapuua Kpuctann
acta-cekuH 3pub 6opaau.

3puTmara yTraH MoHnap CyB Monekynanapu 6unaH 6ornaHun6
KONWWKN MYMKWH, y Bautga 6ynap MOHNapHWHI rugpart-
napu HW uocun uwmnaguw. AHa WyHJal ruppatnaHraH WoHNap-
HUHI 6OpnnrnM KynruHa uonnapga aHuy ucbort atunraH. MacanaH,
BOAOPOA WOHW 3puTMaja ”"amuwla CYBHWHI 6up monekynacu 6u-
naH 6ornaHn6, TUAPOKCOHWA MOHMU H30° HM uwocun uyunagw.
KynruHa meTann wnoHNapu uam XygAW WyHAAW ruagpatnaHrad
Nonpa 6ynagu. KatuoHnap, ofgaTtfa, aHWoHnapfaH Kypa KUYuMK-
poy 6ynagu, wy MyHocabat 6wunaH, KaTMOHNap CyB MoOfeKynana-
pUHU Kyunupou TopTagu. KarmoH paguycu uaHya Kuumk 6ynca,
rmgpatnaHraH WOH Tapkubupa CyB MONeKynanapu LlWyH4Ya Kam
6ynagn. BepunaMiHUHT KWYUK KaTnoHun Be®“ TteTparugpat [Be-
(H20 4)] uyocun uunagn; Wmpuk Mg-; Ba Al kKaTHOHnapu [Mg
t(H20 ) 6] Ba [Al (HrObl"’ Tapkn6nun rekcarungpatnap uocun umna-

» h CN(ii
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on. K* Ba 6owuanap kabu WuMpuK KaTMoOHNap 3ca OGyHAaH Xxam
Kynpou fapaxafa rugpatnaHraH o6ynagw.

WyHpan unnnb, gmccoumaumns HaTmxacupja acn MOHAap amac,
6anKM WOHNAPHWUHT 3pUTYBYM MONeKynanapu 6unaH 6ornaHraH
MHpHKManapu yocun 6ynagw. bupou guccouymauma TeHrnamacuHm
| NMUnaa, yHuM copfanawTmpull yyyH, MoH rugpatnapu (8ku cofb-
natnapu) dopmynacu é3unmail, KynumH4ya, WOH GopmynanapuHunr
ywunwa ésnnagn, OYHUHI YyCTUra WOHNApPHUHT TrugpatnaHuw
fapaxacu, fibHM uWOHNap 6unaH 6GornaHraH cyB MoOaeKynanapu-
HHAT COHM 6ab3aH HOMabnyMm 6ynafu Ba 3PUTMAHUHT KOHLEHTpa-
uumenra uampga 6owua wapoutra uapab ysrapa onagu.

WoHnap éku ynapHWHT ruapaTnapuw a3puTmaga TapTubeus
p;||lwwpa TYXTOBCWM3 uapakaT uunué Typagu. Ynap 6up-6upH
rwnan ryuvawué, 6MpUKWWM Ba MONeKyfnanap UOCUA KUAWLWH
MYMKWH; 6y MOnekynanap uam UuaiiTagaH WOHNapra mnapyanaHa
0 || hi ,-)pHTMa KOHLeHTpauuacu uaH4vya Kyn 6ynca, MOHMap uam
WwyH4a I |c | TyyHawu6 Ttypagu. Wy myHocabat 6unaH a3pwuT-
m 111 la, xycycaH, KOHUeHTpnaHraH 3puTmanappga, WoHnap 6u-
num imp lak»paa AuccoumnaHmaraH mojekynanap uam 6yaulumn
MYyMKUM

I lin I 1 lllk nanxapacu wuoHnapgaH ,\\ocun 6ynraH mopgpanap-
iim i «mu , Mankn uyT6nM MonekynanapfaH Tys3uaraH KynruHa
................ ViM cyBfaru spuTmanapfa WoHNapra napyanaHagu.

KY.6.H e i Lu-m11 Wli'oimiiaHnT CXemMacH 68-pacmpa
r\|" Imwnin C\Amin mo. IPy.il yuhi | TprHaran cyB MOJeKy-
il"'pn i\ io in mo.HIyVv lanii rye 4uy3H6, ymnHr uyténapuum 6up-
X111 RS .eiin. MyHwn HaTMXacuga, Monekyna amnpum WOH-
J'il4 1 umueld 1an,i Inm Aldizm HayTaa mycbaT non NPOTOH  (SblwW
[ R L PO . M\ wna y rmgpokcoHun nonn (H1O) Tap3upa
lym My HI\ m............ IIn mapkam 6ornaHagH. MacanaH, Bojopof

I'Wn] *\min w3l WAL yyiin lam rcnrnama 6unad ndgoga WHAca
W, iNn MTHUM »U3HUMHIA pcawTs 6opagw:

nn 1 lcCl 11,0' ! CrT.

I\ Mo, kWUH i ii......kll Twnan xnop aromnapu ypTacupgarm
[u, Immi'i  b<Ml k wl IHM yHrMwW, 6yHAa 3NeKTPOHAAP IKY(PTH
11-!" "in Cl inwnapw a aHnaHagHraH atomupa uonagu, NpPOTOH
N | cyn monekyna<lll.li v Kkucnopofi aTOMWUUHAT 3M1EKTPOH LOOK-

MUM Knpn6, rugpokcoHuit HoHH H30' HuM uwocun uyunagw.
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Cysga 6Goiiua KkucnoTanap, macanaH, HUTpaT KUCIOTa 3pH-
TUATAHAA XaM LWYyHTa yXwWall XUMUSBUIA peakuus Gopagu:

HD + HNoa H3Du- no..

8!l. Typnun 3puTyBUYMNAPHUHI uMouNaw TabCUpu. X>o03uprayva
6u3 ak,aT cysfaru aspurmanapga OynaguraH puccouunaumaHn
Kypnb unugmk. AMMO, CyBfaH TaHWapu, YyMmMoauM Kucnorta, Bu-
HO CrwpTW, aueToH KabH 6owua 3putyBymMnap >‘am 6op; 6GyHpai
3putyBuMnapga \am 3NeKTPONUTNAp rapyM Kampol Jgapaxapja
6ynca-ga, puccouunaHagu. bByHpgail aspuTyBuMnap MOHMaW-
TUPYBYM 3putyBumnap peb arangu. bynapHuur monekynana-
pu “am, CyB MO/eKynanapu cuurapu, pasliaH wudopfanaHraH
UYyTONUNWIH GunaH axpanub6 Typaau. AKcuHua, PyT6CM3 €KUM Kam
KyT6nu 3putyBuYMnapga, macanaH, 6eH30M, 3aup, yrnepog cynb-
thnasa wvoHNapra AWCCOLHMAHWW  Ky3aTUAMahgu.

Typnn 3puUTYBUYMNAPHUHT WOHNAWTUPYBYM XycycuaTn “auupa
YNapHUHT  AW3NEKTPUK YyTKasyBYaHNUKNapu (AU3NEKTPUK KOHC-
TaHTanapu)ra uapab QuUKpP PUTULL MYMKWUH.

ANHM My.\MTAa WKKW 3apaf ypTacujary ys3apo TabCup Kyuu
%aBocn3 (pasofa bGynaguraH ysapo TabCuMp KyyujaH Heya mapTa
KaM 39KaHIUTMHM KypcaTyBUYM KaTTaIMK ywa MYXUTMWUHI AU3NEeK-
TPUK yTKasyByaHNUrun (4M3NeKTPUK KOHCTaHTacu) feb aTanagu.
OPUTYBUMHUHT AUNINEKTPUK KOHCTAHTacu OHNaH 3puUTyBYM MoOne-
KynanapuHuHr uyténunuru ypTtacuga mapkam 6ornaHuww 6op.
Bab3n CYWKIUKNAPHUHT [AUINEKTPUK KOHCTaHTacu UUAMATUHUHT
KaTTa 6ynuwwura cabab wWyku, 6y CYHOKAUKAAPHUHI MONieKynana-
pu KaTTa Agunonb MOMeHTra 3ara 6ynagu.

bab3n aspuTyBUMNApPHUHT 25°CparH AW3NEKTPUK KOHCTaHTa-
napn 10-xapnBanfa KenTupunrad.

10- >kuasan
Bab3y 3pUTYBUNNAPHUHT AU3INEKTPUK MOHCTaHTanapu

AvnanekT- [AnanekTpuk

MogapaanHHr nomn puK kone- MogfaHuHT HOMU KOHCTaHTa-
TnnTaeH CH
C Y B o 75,3 Xnopotopm 4,724
Yymonu kucnota . . . . 57,9* Onatun 3 up ... 4,22
3tun cnupt 25,2 Yrnepog cynbtug . . . 2,625
AueToH 20,74 2,275

Opatgarm  3puTyBuYunapfaH [AW3NEKTPUK KOHCTAHTAacu 3HT
loyopu 6ynraHu cysaup, wy 6unaH 6upra, y Hr AXWU WOHNAHTU-

* 20° C Temnepatypaga.
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pyBumn aputyBumaup. CyYBHUHI [UINEKTPUK KOHCTaHTacu 78,3 ra
TeHr. by, 3apdfnaHraH woHnap ypracugaru ys3apo TabCuUp Kyu-
napu cysfaru apuTmanapupa Kpucrtannap opacupa bGynagurad
Tabcup Kyynapura KaparaHga 78,3 mapta kam gemakgup. Aucco-
umMaums xopucacu tosara uuymaiiguraH asdup, 6eH3on, yrnepog
CynbMuUL cuurapu 3puTyBUUNApPHUHT [LUINEKTPUK KOHCTaHTanapu
Xypa Knyuk 6ynagu. CnupT, aueToH Ba KyuyCU3 MOHNAHTUPYBUM
fowuya IPUTYBYUYMNAPHUHT [U3INEKTPUK KOHCTaHTanapu ypTada
YPUHHW 3rannangu.

CyBfaH 6oula 3pUTYBYMNAPHUHT WOHNAHTUPYBYM TabCUPUHMK
pactaBBan KabnykoB TekwwupraH. Ka6nyko 1889 iiunga 3Tun
apupfa Ba amun cnupTha 3puraH BOLOPOA XNOPULHWUHT 3MEKTP
yTKa3yBYaHAUTMHN  6UupuHYM  6ynu6 ynuab kypau. LWyHpaH
KeWnH, KynrmHa XxMmMmuknap cyesgaH 6owka aputyBunnapgarm aput-
ManapHu .Tekwupuw 6unaH wyrynnada 6ownagunap. YNnapHuHr
Xu3matnapu Tydainm, 3NeKTPONUTUK [uUccoumauns HasapuacH
AHIM WyHanuwpa KeHrangw Ba 3puraH mojja MoOneKynanapura
MY HTAWHT AWUCCOLMNOBYH TabCUpPU TylwyHapaum 6ynub uongu.

82. dpuTManap op”ann TOK YyTULI MexXaHW3MW. “03Upru 3amoH
Llapawnapura Kypa, MmeTann yTkasruynapfarm 3fektp TOKM — TOK
mManbaMHWHI KatoAauaaH aHoaura uapab ”“apakaTnaHyBYM 3NeK-
TpOHNap ouummpgaH wbopart.

Tok maH6au, macanaH, ranbBaHUK 31eMeHT WyHAal ac6o6kwm,
YHUHT MaH(puil uyt6uga myc6at AyT6uparura KaparaHga Kyn-
pou 3NMeKTpoHNap hurunapu, wy cababgaH, maHpuin uytéaa ryé
anekTpoHnap 6ocumu xocun 6ynagu. Arap ranbBaHWUK 3N1€MEHT
i\\ rénapn metann cum 6unaH TyTawTupunca, 3NeKTpoHnap aHa
wy 60ocuMM TabCupU ocTufa MaH(un uyT6aaH mycbaT kyTbra ita-
p.I» \.lp;lkar kuna 6Gownakgn, 6y "ogmuca rasHWHr 6GocUM Kyn
XoWaaH 60cMM Kam Xoiira yTuwura yxwangum, maHduii kyT6aa
KamaliraH 3neKTpoHfap YPHWHU TOK MaHb6aw pap”on Tynampub
Typagu, O6YHHHI HaTuXacupa, 3feKTpounap yTkasruyga TYXTOB-
(N1 cyparga aHnaHu6 Topagu. Tok maHGau MycGaT UYT6 OpKa-
nm ‘.yeklpoHnapnn cypub onagwraH Ba yTKasrumura ynapHu man*
HH Kyl opuany Aana uuuapub TypaguraH Hacocra yxwaéb ww-
Nanan,

Arap anektp “Taétran cum Kecub Kypwuaca, YHUHT 6up yumu,
YHAA 31eKTpOHNap opTuuya MuuLAOpAa WWUruaraHHgaH, MaHgui
3apagnu  6ynca, WKKUHYM Yyuun YHAA 37eKTpounap eTHLWMaraHi-
pak, myc6baT 3apagnu 6ynagu; Wy 6unaH cumparu anekTpoHnap
NapakaTu TyxTab uonaan.

3HAKN, OUpOp 3NeKTPONMT, MacaflaH, X0pufh KucnoTta 3puT-
mMaCuta TOK MaH6an 6unaH TycalWTHPUATaH WKKWTa 3nekTpog Ty-'
wupunraH fe6 ¢apas uunainumk. by anekTpopnap TOK MaHbGawura
YNornuy TYpraHu Y4YyH, ynapHuWHr 6upu mycbaT, UKKMHYUCKU MaH-

www . Orbits.uz
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thnii 3apagnaHraH 6ynagn. CYBHWHT y3M yTKasrmy amac, 3fnek-
TpoHNnap cysfa cumparn kabw kaTofggaH aHoAra uapab LapakaT
Knna onmaigu, amMmo 3puTmMajaru uoHNap a3nekTpognapra Top-
TUNHG, AappOB WMKKW Lapama-Lapwy TOMOHra, AibHUW MycbaT WOH-
nap Kkatogra, maHthwuii nownap aHoara uapab uapakaTnaHa 60LW-
nangn (69-paem). Myc6aT moHNap KaTofgra eTraHfaH CYHr, YH-
JaH y3ufja eTuWliMaraH 3M1eKTPOHHW OfnagW Ba HeliTpan atomnap
ponatura ytagu. Uly 6unaH 6up Bautaa, MaH(@uil MoHnap uam
y3ngaru «opTuLya»
3NeKTPOHNAPHN  aHOoArTa
6epnb, HeWTpan aTom
eKn Mofiekynanap uosn-
avunapura alinaHagm,
ONeKTPOHNAapPHUHT  TyX-
TOBCWM3 cypaTAa KaToa-
faH wvoHnapra yTtn6 Ba
aHoAra Kupub Typuwm
Tydanm, anemeHT (TOK

MaH6au) uyTénapuHu

anekTpoanap 6unaH

© KaTunoH © AHWOH « INeKTpPOH TYTaWTUPYBYH CUMAAp-
09- paeM. JOpuTMajaH TOK yTuWw MexaHusmu.  fAa 3NeKTPOHNAPHUHT

Lapakatu fAaBoM 3Tajwu.

OpUTMAHUHT y3uda 3ca 3/N1eKTpOoHNap uapakaTnaHMmacgaH, mycbar
Ba MaH(pWA 3apagnaHraH wWoHnap uapakaTtnaHagH. LWy woHnap
3NIEKTPOHNIAPHU 3pUTMa opuann KatogfaH aHoara (rapyM aHWoH-
nap aHofra KaToffaH apuTmara yTraH a3feKkTpoHnapHu 6Gepmai,
Y3NapUHUHT 3MIeKTpOHNapuHu 6Gepca uam) onunb yrtagu.

FOuopugarn aitunraHnapgaH, uoHnapu 6ynmaraH 3puTma-
NapHWHT 3NeKTP TOKWHM YTKa3a ONMAaCAUTU o4YuufaH-04YuUL, Kypu-
HU6 Typuobau.

dpuTmMa opuanu 3NeKTP TOKW yTraHfja WOHNapHWHI Lapakar-
naHnwunHn Taxpubaga 6esocuta aHuuynaw MyMmkuH. Ly maueag-
fJa, WOoHNapu paHrau 6ynraH Ty3napaaH GoifganaHuw aiHuuea
Kynangnp. MacanaH, MUC KYWOPOCUHWHI KYK 3pUTMacuHu onaii-
nvMK. by apuTma paHruHu, SO"4 MOHNAPUHWUHT PaHTuanMp, Aenn
Tyrpu 6ynmangn, yyHkm SO"4 noHnapu 60p KynruHa apuTmanap
(macanaH, H2504, Na2S04, ZnS04 Ba 6owwyanap aputmanapu)
paHrcusgup. Muc Ty3napuHWHI CYHONTUPUATaH 3puTManapuruHa
KyK paHrga 6ynagu, 6yHaam apuTMagaruv KyK paHr MUC MOHMNapu-
ra (aHuuporu, ynapHuHr rugpatnapura) xoc, geb xynoca uuua-
puwra Tyrpu Kenagu.

AHa Wy noHNap uapakaTUHW Ky3aTmou y4yyH, U CUMOH Halira
(70- paem) MWUC KYNOpOCWMHUHI 03poL, arap-arap (A4eHru3 cyB yT-
napupaH ofnuMHaguraH opraHukK mMofga) UYWWATaH uccuy cysfaru
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IpuTMacu uyinmnagum. dpuTma COBWraHAaH KeluWH, MOHNap uapa-
KaTura cesuwnapnu fpapaxapfa TYCUMHAUK UuAMadgumraH usuuua
ainaHagu. AHa Wy MBWL Macca YCTWra HallHWHI WKKana TOMOWW-
paH 6upop Ty3HWMHr, macanaH, KNO3 HUHI paHrcus apuTmacu uy-
Mmnagn (6y aspuTmara uam arap-arap uywwunraH 6ynagu). Tok
yTKasunraHfa MWCHUHI KYK TYCAu WOHNapu MaH®puii anekTpogra
Lapab uapakaTnaHaguW Ba HaWHWMHI 4an TOMOHMAaruw arap-arap-
HUHT paHrcus uaBaTWHW CEKMH-acTa KYK Tycra, mnactjaH lOLOpHra
uapab 6ysii Gownaign.
ARHn wy BauTAa Hali-
HUHT  YHI  TOMOHMAaru
KYK 3puTMa 6unaH paHr-
CU3 3puTMma ypracuparu
yerapa CEKUH-CEeKWH
nmacTra Tywa 6ownangu.

WoHunap uap xun Ttes-
UK 6unam uapakaTt LUu-
nagwn, WwWoHNap Luapaka-
TUHWUHT  Te3nuru ynap-
NMHr TabHaTugaH Talw- 70- paeM. Mwuc Kynopoca 3puTMacu CONMHraH
uapwu, TemnepaTtypa naitnap:
6unan TOK KydynaHunuwmn- a — 3/1eKTP TOKM "TKa3UNUWNAAH ONAUH; 6 — Inek-
ra xam 60F]'II/ILI',D'I/Ip. Tem- TP TOKM yTKasunraHpgaH KenuH.
nepartypa KyTapunue,
TOK Ky4y/naHuWwwu opTraH capu, woHnap Ttob6opa Te3 uapakaT uu-
nagu. Bopgopopn voHnapu 6owua WMOHNapra uaparaHja 3Hr Tes
LapakatnaHagu,; 6upoy, 6y wMOHMap uaMm Xyja CeKUHIUK
6unaH TemnepaTypa 18°C 6ynraHga Ba TOK KydnaHuwum 1 cm
opanukga 1 BoNbT nacairaHga, MuHyTura aturu 0,2 cM Te3nuk
6unaH uapakaTt uunagu. bab3u 6owuLa WOHNAPHUHI XYAAW aHa
WyHAal wapouThary uapakar Tes3nuru uyinmpgarum paugamnap 6u-
naH wepopganaHagn: OH'—O0,11 cm/MuH, Na°—0,027 cm/MmuH, CY—
0,0415 cm!MunH, HO3' — 0,039 cm,IMUH.

83. Ounccoynayma pgapaxacu. 79- naparpadpa aiTunraHugek,

3MeKTPONUTNIAPHUHT 3puTManapuja lOKCaK aHoMan 0CMOTWUK 60-
cum 6ynuwwura cab6ab, snekTponuTaap MoONeKynanapuHWHI WOH-
napra guccouunnaHuwunanp. Arap apuraH MofekynanapHWHT Lam-
Macu Xam UWOHNapra axpanraHfja 34u, 9NeKTPONUTNapHUHT
apuTmanapugarn OCMOTUK 6OCUM 3NeKTponuT 6ynmaraH mojpa-
NapHUHT 3KBWMONEKYNAp apuTManapupgarm OCMOTUK Bocumra
uaparaHga uamuwa 6yTyH COH MapTa opTuy 6ynagu, ge6 KyTuLw
Kepak 3an. bupoy BaHT-Todhd Typau Ty3napHUHT 3puTmanapm
YUYYH | KO3 HULUMEHTUHN aHuunab, spuTtma CYATUPUATAH capu
6y Koa(h(puuUMeHTHUHT 2, 3, 4 Ba LOKa3o Kabu 6YTyH coHnapra
AUUH G6yNnraH kKaepnum coHnap 6unaH upofanaHUWLNHWN TONAN.

www.Orbita. L2
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AppeHuyc 6y (akTHM H30”nab6 6Gepuw yyyH, ojatgaru 3put*
Manapga MoneKynanapHWHI tauaT 6Up KMeMKruHa MoHnapra guc-
COHMNaHaAW Ba 3pUTMa KAN4YanuK KOHUeuTpflaHraH 6ynca, 6y
gnccoumaumns WyH4YanumkK Kam 6ynagu, feraH gapasHu MalifoHra
Tawnagu.

AppeHWYCHUHT (QUKpHra Kypa, 4ana Auccoumaums Gynuwu-
UMHT cababu WyHJakW, apuTManapia MonekynanapHUHI WOHNap-
ra napyanaHkwu 6unaH 6ump uUaTopAa, YHra Teckapu npolecc,
ABHU WOHNAPHWHT Yy3apo 6upuknb, Monekynanap ”ocun Kuau
npoueccu “am cognp 6ynagu. Monekynanap napuyanaHraH capH
anccoumaumns Tes3nurn cycaliné 6opagu, NeKUH, allHM BauTaa,
Teckapu npoueccMMnUr Tre3nurH oprtagu. HaTtuxapga, MyBo3aHaT
X,0M1aTW Lapop Tonagu; MyBO3aHaT BauTuja AuccouunaHmaraH
MOfeKyna Ba WOHMapHUHT HUCOHIA coHM y3rapmac 6ynub konagw,
fABbHU Juccoumaums oxupuradya 6Gopmaigu.

Lewmak, >ap uaHpaih guccoumayns cumrapu, 3NeKTPONUTUK JnC-
coumauns )$am uarTap npoueccaup; guccouuauus TeHrnamanapu-
[a TeHrnuMK anomarum ypHuUra WKKuUTa cTpenka uyiuw 6HnaH 6y
MPOLECCHWUHT LaiTap mpouecc 3KaHAUrK ndopanaHagm. MacanaH»

NaClr.Na-+ CI
KOH FK* + OH'

KucnotanapHuHr, macanaH, HOHUWHI AHCCOUMNAHULWNHU ULY-
Hnpgarmnda I/ICpO,CI,aI'IaLLI Kepak:

HC1 + HD H304-CrI.

ByHaa, Tyrpu peakuusa BOAOPOA XN0Opuji MofieKynacupaH npo-
TOH axpanub 4Ynknb, YHUHT CyB Monekynacura éupuknwmgaH nbo-
pat 6ynca, Teckapu peakums rMagpoKCOHWA MoHM H30 pgaH NpoTOH
axpanub 4ynkub6, yHuHr CY uoHura 6mpukuwm sa HC1l monekyna-
CUHUHT ~ocun 6ynuwmnpaH ubopatgup. CyB Monekynacu BOAOPOL
Xnopupg mMonekynacura HucbataH KaHAal ponb yiHaca, XA0p WMOHU
XaM TUAPOKCOHWUI MOHWra HucbaTaH Xyaau WyHAah ponb yiHaii-
an.

Bogopos XNOpPUAWUHI AUCCONMAAHULW TeHrnamacu cojpanatl-
ThApunraH ."“onga:

HC1H'+CT

Tap3uga ésunagu. bupoy TeHrnama WwyHgaln ésunraHga  (6wms
TeHrnamManapHu KynuWH4Ya Wy Tap3ga é3amu3) “amuwa Kyinga-
rmnapum Hasapga TYTMOK J03WM: KuWcaoTanap fAuccouunaHrampa
MofeKynanap oaAuiA paBuWllga MOHNapra axpanmsegaH, Ganku
CYB MONeKyNnaNapuHWHT WUIWITUPOKW 6GUAaH 6GUpMyHYa Mypakka6™
pou XuMWsBWUIA peakuus cogup 6Gynagu.
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OunccounnaHraH monekynanap COHWHWHT 3pUTUATAH MOJEKY-
nanapHWHT yMyMWiA coHura HuWcb6aTW 3NeKTPOAUTHUHI Auccouma-
uma pgapa>kacu geb6 atanagum. MacanaH, HC1 HuHr cyBga 3piTun-
TaH uap Kaiicu 100 Ta mMonekynacupaH 78 Tacu moHnapra fucco-
nunavca, HC1HMHr guccounauuna pgapaxacu 0,78 ra ékm 78% ra
TeHr 6ynagu. [lemak, gHcccouuaumsa fJapaxacu IpuTUNraH mMone-
KynanapHWHI LUaH4Ya KWUCMWU WOHMapra axpanraHauruHum Kkypca-
Tagu.

Owvccounauma papaxacu IpUTUATaH 31eKTponuT Tabuatura
X,aM, 3pUTMa KOHUEHTpaHuAcura xam O6OrnUKAUP: 3puTMa Cyln-
TupunraHga %ap uaHfai 3neKTPONMTHUHT guccoumaumsa gapaka-
CM opTagn. BYHWHr MabHOCWU LWYKW, 3PUTMaHUHT AuUcCOLMNAHMA-
raH Mmonekynanapu 6unaH uoHnap ypracuparu MyBO3aHaT WOH-
NapHUHTr xocun 6ynuuw TomoHura uapab cypunagum. MyBo3saHaT-
HUHT Wy Tapuka cypunuwu JNle-llaTtense npuHuyunura tyna MyBO-
UL 3KAHAUTUHU KYypuUW UMiAMH amac. [apuauuuat, apuTMaHu cyl
6unan cylonTupap 3KaHMuW3, 3puTmagaru 3appadanap — MONeKy-
Nla Ha WOHNap KOHHOHTpPauWUCUHW Ba, feMaK, 3PUTMAHWHI OCMO-
TWK 60eHMUHMLAM KamailTupraH 6ynamMus. BOCUMMHMHT Kamaliunwm
3ca MyBO3aHaTHWHI 6GOCMMHW UaiiTagaH owwupaguraH peakums
TOMOHWTa, ABbHW Kyn COHAArnM WUoHnap LOCUA UMAuwWw Tomouura ua-
pa6 cypunuwmura cabab 6ynuwmn Kepak.

JNeKTPONIUTHUHT JuccouManma fapaxacu 3puTMa KOHLEHTpa-
umacHra 6ornuy 6ynraHn yuyyH, 31eKTPOAUT fuccoumaumsacu yc-
Tuha ranvpunradfa, ywa 3pUTMaHUHT KOHUEHTpauuAacuHM Xam,
an6aTTa, KypcaTuw 3apyp.

3nekTponuTnap fguccoumauma fapaxanapuHUHT COH LWiAMaT-
NapuHW Typnu metognap 6unaH aHuuynaw MyMKWH. MyaisH apuT-
MaHWHI  M30TOHWK KOI(MOULMEHTUHM aHuufawra acocnaHuo,
YHUHT guccouuaumsa pgapaxacu tonunagHraH Metof 6unaH TaHu-
Wwné yunyamns.

M30ToHNK Ko3atduumneHt (i), ouopuga antnb yTnaraHupek
(283-6eTra uapancuH), 3NeKTPONUT 3pHTMacHaa xauHuaTtha Kysa-
TUNaguraH ocMOTWK 60CUM, ualiHalw HYLUTACUHWHT KyTapuauwu
Ba My3fnalW HYUTaCMHWHI nacaluwu, 3puTUAraH Moffa guccouu-
naHmangn pe6, Hazapuii hWyn 6mnaH “ncob6nab ymuyapuaraH LWyH-
fall kaTTanuknapfaH Heya 6GapaBap OpPTWL 3KaHAWIUHW Kypca-
Tagu:

P N"KaiiH. Nimysn.

By KaTTanWKNapHWHT X.aMMacu LaM 3puTMajaru spuraH Mop-
fa 3appavanapu cOHUra nponopuuoHan GyfnraHuaaH, M30TOHUK
KO3 UUMEHT 3puTMaja — yMyMuid MONeKyna Ba WOHAAp COHU-
HWHF 3pUTWUW YYYH ONIMHTaH MOJeKynanap COHWra HucbBarHra
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TeHr O6ynuwmn Kepak. AHa WYyHra acocnaHn6, M30TOHUK Koapduum-
eHT O6unaH puccoumaumsa gapaxacu ypracuparum 60rfnaHuILIHM Ma-
TeMaTuK wWwaknga wudofanaw UWIANH 3IMac.

CyBfa 3N1eKTPONUTHMHT N Ta MONeKynacu 3puTUAraH, Wy Mo-
nekynanapHuHr “ap 6upu N foHa WOHra guccouyunaHagu, ge6 da-
pas Kunannuk.

Ouccoumnauma papaxacuHu a 6HnaH bGenrunacak, MWOHMapra ax-
panraH Monekynanap coHum Na ra, ?ocun 6ynraH uoHnap coHu Nan
ra Ba fjuccouwnaHmai ponraH monekynanap coHum A'(l—a) ra TeHr
6ynagu. [emak, 3puTmajgaru 3appavanapHuHr (Monekynanap Ba
WOHNAPHWHT) YMYMWUIA COHU:

N(l —a) -j- Nan ékun A[(i — Da + 1]

ra TeHr 6ynagu; 3puWraH Mosekynanap coHuHu N 6unaH 6Genrunara
HUMW3 YYYH, U30TOHUK KO3I(DAMLMEHTHM Lyiingarudya mudoganaili onamms

------ X = (t- Da+ 1

OyHAaH, Auccouuvauus fapaxacu MaHa 6yHpai 6Gynagu:

WyHpah yunmb, 3N1eKTPOAUTHUHT Juccoumnauns papaxacuHu
aHMynaw  y4yyH, aiHW 3pUTMAHWHI U30TOHWK KO3apuumeHTa i
HUHT KWAMaTUHW TOMULW Kepak, X0noc; 6y My3fnaw HyuTacUHW yn-
yaw ihynm 6mnaH (KpMoCKONMMWK MeTod 6unaH) Tonmuw OCOH. AK-
CWH4Ya, 3apuTMa KOHUEeHTpauunacu Ba IPUTUATAH INEKTPONUTHUHT
auccouymaums  gapaxacu Mabnym  6ynca, i KO3I(QHULMEHTHM
(touopnpgarn dopmyna byiinuya), gemMak, 3pMTMaHWHI OCMOTUK 60-
CUMWHMW, My3nalW Ba UalHaw HyyTacuHum "~am ~ncob6nab unumw
LMiANH 3mac.

1-muncon. Tapkmbuga 1000 r cys Ba 8 r N2OH 6ynraH 3putma—0,677C°
na wmysnaign. LWy aputmagaru NaOH HUHr aguccoumaumsa gapaxacu aHW NaHCWH.

My3snaw Hy TacWWHF Masapuii nacainwuHm \t — KT (hopmynafaH Tomamus.
NaOH HuHr monekynsp orupnurun 40,7==8, /( = 1,86 6ynraHugaH Kenu6 umuagw.

1,86-8
A)— =

M= — 0,372°C

XauH”aTga, Mysnaw HyUTacMHUHT nacaiuwm \t'= 0,677° gup, GyugaH:
0,677
1~ 0,372* 1,82

a HW aHuynaw gopmynacura i NUMHT Kuiamatuan 'dw 6, NaOH HUHT UKKUTA
MOHra AMCCOLMNAHMILILWIW Hazapfha TyTcak:

1,82—1
a = ekn 82%

YyHKa[n.
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2-macon. JeunHopman spuTmaga Kanuii cynbtaT 71% AauccouymnaHraH. dput-

MaHUHF 0CMOTUK 6ocumu 0°C pa KaHgaih 6ynagu?
OCMOTUK GOCUMHWHI Hasapuii KHMaTuHU ?;ucobnad um™amms. K25 04Hiinr geuu-

MONsp 3pHTMacufgaH “ap AuTpupa 120 monb Gynagu. Arap Auccouuauuns cogup
6ynmaraHga 3gu, 6y 3SpUTMaHWHT OCMOTWK 6ocumu j;ap AuTpuga 1 MOMb GynraH
9PUTMAHMHT OCMOTMK GocummpaH 20 mapTa kKam 6ynap agu. [emak:

22,4
P—-gjj"=1,12 aTmMm

MacanaHuHr waprura 6uHoaH, a = 0,61. K.SOg «Monekynacu» yuyta WOHra
fHccoumnaHagun, GyHAaaH:

0,71=3"; i= 2,42

umK.3au.

i HMW aHMKnab, A' HM TOMamwus:

2,42=i£[2: A= 271 aTm.

AmManga 31eKTPONMTNAPHUHI Auccouuaums papaxacu, opart-
fa, KPUOCKOMUK MeTon 6unaH aHuunaHmai, 6anku yHAaH Kypa
OCOHpoOL MeTof 6unaH — 3puUTManapHWHI  3NeKTP YTKadyBYaH-
AWTWHU  ynyaw Wynum 6unaH  aHuunaHagw.

MabnyMKu, 3pUTMAHWHT TOK YTKa3uW  XYCYCUATU  YHUHT
3NeKTp YTKa3.yBYaHAUru geb atanagu. InekTp yTKasyBYaHIUK 6u-
naH fguccoumauus ypracupa SKUH 6GornaHuw 6op. INeKTPOAUT-
HUHT guccoumnnaHraH LMCMUTMHA TOK yTKasuwpga WILTUPOK 3Trau-
AUTWAAH, paBWwaHKW, MoneKynanap MOHMapra uaH4ya Kyn AMCCOLM-
naHraH 6ynca, apuTma 6owua wapouTnap 6up xun 6ynraHuga,
TOKAM LWYyHYa AXWKM yTKazagu. LUYHUHT y4uyH, 3pUTMaHUHT
31eKTP YTKasyBYaHAUTUMM ynyab, a3puTmagaru Mmosaekynanap-
HUHT guccouuaumnsa fpapaxacuHu uam umucob6nad YUKW MYMKUH.
By gapcnukiaa MasKyp MeTOAHM TacBuMpnawra MMKOH 6GynmaraH-
AMrugaH énws wywnm aiTué yTamusku, TYPAu 3NeKTPOAUT 3PUT-
ManapHWHI 3neKTp YyTKasyB4YaHAurura uapab TonunraH pucco-
umauns gapaxacu ynapHUHI KPUOCKOMWK MeTof 6unaH Tonuarad
auccoumanma gapaxacura CoH XuuatujaH Xxyaa Mmysodul kenagu.

dneKTp yTKasyBuYaHNWK 6GunaH guccoumalums fpapaxacu ypTa-
cnparu 6ornaHuwpaan GoiganaHn6b, 3puTMa CYNTUPUATaH ca-
pu Aguccouuauus fapaxacu opTub GopuwuHn Taxpubaga Kypca-
TUW MYMKWH.

Bvpu MKKMHYMCMAAH GUP Heya CaHTUMETP Y30KAa Typ.yBUuM MK-
KUTa Y3yH MWC NNacTUHKaHU Tyrpu Oypyaknu WAWWHUHT Ty6ura
Kagap Tywwupamus (71-paem); 3aHXupra ranbBaHoMeTp ynab,
nnacTUMKanapHu WKKWTA ULYypyl 3neMeHTAaH scanraH 6aTtapes
uyTbnapu 6unaH TyTawTuMpamn3. ABBan WAHWTIa AUCTUANAHTaH
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cyB Kyiin6 kypamm3. CyB TOKHM yTKazmaraHuwpjaH, rafibBaHomeTp
cTpenkacu uymmupnamain Typasepagu. WyHAaH KeiuH, ysyH (Mauw
Tyburaya etaguraH) Hanum BOPOHKa 6MNaH YIOBYM HATPUAHUHT
KOHUEHTp/laHraH 3apuTMacupaH, o“uctanuk 6unaH, uauw TybHAa
onK;a uasat 3ocun 6ynryHuya “ywamu3. KOHUeHTplaHraH apuT-
magarn o3ruHa Na’ Ba OIT uoHNap 3aHXMPHUHT TOK yTKa3mam
TypraH UuucMuHW Tynaupa-

A Ba TrajbBaHOMETPHUHT

cTpenkacu 6up 03 orub,

TOK GOpNUTrMHKM KypcaTagu.

OHAM, nauwgarun cyrunmk-

HU o”nctanuk 6mnaH apa-

nawTtupunb Kypamus. Ctpen-

Ka To6opa Kynpoy ora

6ownakan, 6y 3ca 3NeKTp

YyTKa3yBUYaH/INKHUHT oOpTa-

éTraHupgaH papak 6epagu;

cywounmk 6up xuHcnum \on-

ra KenraHgaH KeluHruua

CTpenka  OFMaii uyaam,

AnekTpopgnap opacugaru

YIOBYN HaTPUAHUHT MULLO-

pu 6yHpai waponutaa

y3rapmai TypaBepraHupgad,

7!-pacM. JpuTma  CYWONTUPUAraH capu INEKTP YTKa3yBYaHNNUKHUHT

YHWUHI 3N1EKTP YTKasyBYaHAUTU OPTULLUHU 0p'|'|/||_uy|’ AppeHmyc Ha3a-

KypcaTuil y4yyH uwnatunaguraH yctaHoBka. pVIFICVIFa Kypa, sleTma,qarM

MOHNAp COHWHWHI KynakhTe-
HUAaH Kenu6 uuuagu. LWyHpad  UMAKG, YHOBYM  HATPUAHUHT
avccoumnaumns  gapaxacu SpuTMa  CYHATUpUAraH capu opTub
6opagu.

84. Kyunu Ba Kyucu3 anektponutnap. Typnu anekTponitnap-
AVHT guccoumnauua fapaxanapuHH ynyaw HaTuxacuja 3sputma*
NapuHWHT HOpMan KOHUeHTpauwuanapu 6up xmn 6ynraH 6abvs3un
3NeKTpONUTNAp WOHNapra Xypga >%ap Xun gapaxafa fjuccouuna-
HULWW  aHWKNaHAW.

Typnu KucnoTanapHuUHr guccouunaumsa fapaxanapu ypracupga
aiiHMkca kaTtTa apy 6ynagu. MacanaH, HUTpaT Ba X/J0pPUA KuUC-
nota 0,1 H. spuTmaga 6GaTamMoMm fespnn WMOHNapra axpanca, Kap-
6oHaT KMcnoTa, UMaHUL Kucnota Ba 6owua KucnoTanap Xypnau
WyHAal wapomTha Xyjda 03 fapaxafa Aguccouunanagu.

Cysfa apuidguram acocnapgaH (MwuopnapgaH) amMMOHUIA rup-
pokcug kKam guccoumnavagu, 6owua "uwyopnap Axwu guccouuna-
Hagu. Tys3napHuWHr “~ammacu “am (6ab3unapuHu *;ucobra onma-
raHga) woHnapra axwu Aauccouyunnanagm.
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Alipum KucnoTanap Aguccoumauns gapaxacuUHWHT uap xun 6y-
AMWW— ywa Kucnota MONeKynanapuHu LOCUA LWATaH aTomnap
opacuparu BaneHT 60rnaHWIIHWHT XapakTepupjaH Kenub unuagu.
MonekynaHuHr uonraH uyucmum 6unaH BOLOPOA opacuparu 6orna-
HUW KaH4yanuk Kyn nonap 6ynca, BOAOPOJA WYHYANUK OCOH axpa-
nané unuyagun, KucnoTa WYyHYanuMK Kyn gHccouunaHagu.

Wonnapra sxwu guccoumnavaguraH 31eKTponuTnap Kyunwu
INeKTpPONMT nap pfeb, cyBgarm apurmanapga 03poL COHAaru
MOHMap XOCWA UunaguraH 3NeKTPonuTnap 3ca Kydcus 3MeK-
TponuTnap pfeb artanagu. Kyunu anektponuTnap apuTtmana-
pM wuoATAa KatTa KOHUeHTpauuanu 6ynca uam, Y3MHUHT HOKCak
3NeKTP YyTKadyBYaHAMruuu caknab uonagum. BYHWHr akcuya, Kyu-
CWU3 3NeKTpoNuTNapAa 3/eKTp YTKa3yBUYAHNUK KOHLEHTpauus opT-
raH capu Te3 kamasagu. KwucnortanapgaH Xnopupg KucnoTa, HMTpaT
KucnoTa, cynbdaTt kucnota Ba 6ab3u 6owua KucnoTanap, cyurpa
nwkopnap (NH40H paH 6owuanapu) Ba uapuinb yamma Ty3nap
Ky4Ynum 3nekKTponuTAap >Xymnacura Kupagw.

Kyn Herusnu kucnotanap Ba Kyn KucnoTanu acocnapfja fucco-
ynauna 6up Heya 6Gocuwmy 6unam 6ynagum. MacanaH, cynbdart
KucnoTa monekynanapu 6upuHum HasbaTga:

HZx04::H--b hso;
TeHrnama 6yiinya €KW aHWKpPOru:

HoSO4++ H,0. Hao-+ hso;

TeHrnama O6yiinya pHccouunaHagu.
WKKWHYM BOAOPOSA WOHWHUHT

Hs; 11+SO"
8KU

hso;+ HD H:;,04 SO;

TeHrnama 6yiinMya napyanaHWWM aH4ya KWMH 6ynagun, YyHKU Oy MOH
MKKW 3apagnm SO MOHUHWHT TOpTUW KY4yHHUM (SO' uMOHU BOAOPOL
WOHWMHKN 6up 3apagnum HSO,", voHura uaparaHfga Kynpowy Ky4y 6unaH
TopTagu) eHrnwu kepak. Ly ca6abnu, AUMCCOUMALUSHWUHT WUKKUHYM
6ocunum €ku, 6owuava anTraHga, MKKunamuu guccoumnaumsa mpnaMuyH
guccoumnaumara uaparaHfja aHya Kam fapaxafa cogup 6ynagu Ba
cynbaT KucnoTaHWHr ofaTtgarn aputmanapuga SOj uvoHnapum 03
oynagu.
docgat kmcnota H3P 04 kuHr guccoumnanmumwin yd 6ocumy 6unaH

6opagu:

H«PO:I" H'+ H:po:

H2P0 WY- HpPO;

npo;.;!-, po;
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H3PO4 wmonekynanapu H*‘ Ba H2PO, uvoHnapura sxiy AUCCOLM-
NaHagn. HoPO, HoHnapu 6upMyHYa Ky4cCW3 KucnoTa bynraHnurmpaa,
H' BA HPO4 noHnapura kampol Aapaxaja Aauccouunamagun. HPO*
MOHMapy 3ca Xyfa Kyuycus3 Kucnota cuHrapu guccoumnavann sa H°
ampa PO; ' MOHNapuHW fespnau Xocwun LuaMaingu.

Monekynacugarn TruApoKCMA rpynnacu 6uTTagaH opTuy bGynraH
acocnapga xam guccouuaums 6ocmunap 6unaH 6opagu. MacanaH:

Ba(OH), BaOH'-f OH'
BaOHT Ba-+ OH"

Ty3napra KenraHga WyHW aiTuw Kepakku, Hopman (ypraua)
Tys3nap ”“amma BauT MeTanl MOHMapuM GuiaH KUcnoTa Loaguunapu
MoHnapura puccouyunavagn. MacanaH:

CaClo G r+ 2Cr
Na*S04 2Na4-SO;

Hop AOH Ty3nap Aga Auccouyuauusa, Kyn HEruwsnu kucnortanap-
parn kabu, 6ockuunap 6unaH 6opagu. MacanaH:

NaHCO03:z:Na-+ HCO,
HaXWHY- CO;

Brvpoy WKKMHYM 6GOCLMYHWMHT Juccoumauma papaxacu Xyjga
KaM, WYHWHT YYyH HOPAOH Ty3 3puTMacuja BOJOPOS MOHNapu
Xypna 03 6ynaau.

Fmppokcwu Ty3nap acoc MoHNapu 6unaH kKucnota LoOA-
AVKNnapun uoHnapura guccounnavmagu. MacanaH:

Fe(OH)Cl  FeOH'‘+ 2Cr.

Wkknnamum pguccoumauunsa, AbHW acoc KONAUUAAPUHWHI MeTann
6unaH TMAPOKCWA MWOHNapura puccounnaHuum coaup 6ynmaiign
Jeln  MYMKWH.

11- xapgBanpa 6ab3yM KucnoTa, acoc Ba Ty3napHUHT 0,1 H. apuT-
Manapujaru puccouumaunma papaxacUMWHI COH uuiimaTnapu 6e-
punraH.

KoHueHTpauma opTraH capu Aguccoumauunsa fpapaxacu Kamas-
an. Wy ca6ab6nu, Xypga KOHUeHTpnaHraH aputmanapga Kyunu
Kucnotanap $am 6upMmyHya Kam guccoumnanagn. Mucon ydyH, na-
6opaTtopuanapga Kyn vwnatunaguraH KOHUEHTpNaHraH Kucnorta-
NapHHHT guccoumauns AapaxacuHW KenTupamus:

Aunccounauns

Aapaxacu

(20 xucobupga)
Xnopug kucnota (35% HCI) . ., » 13,6
LuTtpatr kucnota (62% HNO3) . , , 9,6

Cynbthat kucnota (95% H2S04) ; « |
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10- >xagsan
18"C pa kucnoTanap*, acocnap Ba TysnapHuHr 0,1 H spuTmanapugaru auccouma-
una gapaxacm

nccoumaumua gapa
SnekTponnuT ®opmynacu ﬁacm I(-E% Iil'lxlconga)

Kuncnotanap

HC1 92
HBr 92
HJ 92
HNO 3 92
11,504 58
h2o3 34
113P01 27
11F 8,5
CH3cooll 1,3
112c03 0,7
lloS 0,07
IICN 0,01
113BOa 0,01
Acocnap
Ba(OH)2 92
KOH 89
NaOH 84
N11,011 1,3
Kanuil. XNOPUL oo KC1 80
NH4CI 85
NaCl 84
KNO, 83
AgNO;, 81
CH3COONa 79
PYX XNOPUL o ZnCL 73
Nazs 04 69
PYX CYMBMAT i ZnSO, 40
CuSo04 40
85. Ovccoumnaumnma KOHCTAHTacu- OMEKTPONUTUK Auccoumaumsa

puccoumnaHmaraH monekynanap 6unaH uoHnap ypracupa MyBO-
3aHaT LoNaTUHW BYXYAra KenTupysuu uaidTap peakuus 6ynraHu-
faH, y maccanap TabCUpW LOHYHura 6yincyHagn. MoOAOMUKMN WYH-
fai akaH, 6owua ualiTap peakuusnap KOHCTaHTacu uaicu Kyn
6unaH uyuuapunca, 6y peakuua KOHCTaHTacu uUam Xygau wy iyn
6unaH yunuapunuwmn mMymkuH. Macanau, XY monekynacu X' Ba Y
MoHNapura fguccoumnaHaguraH 3N1eKTPONUTHU Onannuk:

XY..:. X"-,- Y.

* Kyn Herusnn kucnotanap ydyH Gupnamum puccoumaums fapaxacu Kypca-
TUNTaH.
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OuccouynnanmaraH mMonekynanap KoHueHTpauusicuHu IX K] 6HnaH,
MoHMap KoHueHTpaumacuum [X'\ Ba [K'] 6unaH 6enrmnacak, MyBO-
3aHaT “onaTuM Y4YyH UuyiAugaru TeHrnamaHu XOCWn LuaaMus:

IX'HO. L
[XY\ ' 4-

AliHn >;onga MyBO3aHa r KoHcTaHTacm K [dunccoumaywus
KOHCTaHTacu fgeb artanagu. by KOHCTaHTaAHUHI UuiAMaTH
3NIeKTPONUTHUHT MOHNapra AWUCCOLMUNAHHLL XYCYCUATUHH Xapak-
Tepnangu. Oap”™a”uvuat, touopuaarH TeHrnamagaH KypuHu6 Ty-
pagunkun, K uyaHya kaTTa 6ynca, MyBO3aHaT BauTuja MOHMApP KOH-
LeHTpaunacu wWyH4Ya KyH Oynuuu, SbHU 3NEKTPONUT LWyHYa KYH
6ynuwn, AbHU 3NEKTPONMUT LWYHYa KYH AMCCOLMNAHMLIN Kepak.

Ovccouymnaumnsa KoHcTaHTacu 6mnaH guccoumauunsa gapaxacu yp-
Tacupga 6up KaTtTanMkHuW 6ow”a kaTTanuk épgamu 6unaH ugopga-
nawra WMKOH 6epagwuraH aHuy 6ornaHuw  60p. Arap WMKKMTa
MOHTa axpanaguraH 31eKTPONUTHWUHT MONAP KOHUeHTpauuacu C
6unaH, YHUHT ailHW apuTmajaru guccoumauus gapaxacu a 6unaH
6enrHnaHca, y BakTfa, MoHnapfaH *;ap GUPUHUHT KOHLUEeHTpaumnsa-
cn Ca, AguccouumnammaraH MoOJieKyfnanap KOHUeHTpauuacu 3aca
C(l—a) 6ynagun. byHpgaihi wapouTga AuccoumaLms KOHCTaHTacu-
HUHT TeHrnamacu uyWugaru WakfHH 0Nnagu:

Ca)3 i .
6((1—_)—a)T-: A exn R = 1_—:'5"5

By TeHrnama OCTBaNbAHWHI CYKNTUPUKU W LOHYWUMWN [e-
raH KOHYHHW wudofa Kunafun Ba 3NeKTPOJUTHUHT fuccoumayuns
KOHCTaHTacu Mabnym 6ynraH tauyfuppa, ~ap XuWi KOHUEHTpauua-
nappa 6ynaguraH guccouuauma gapaxacuHum ~mcobnab umymwra
UMKOH 6epagun. ByHUHr akcuuya, 6MpoOp KOHUeEHTpauusagarm Amcco-
umauusa fpapaxacu aHHUNaHraHgaH KeluH, Auccoumaums KOHC-
TaHTacuHW "mcob6nab umumw KuiiMH 3amac. “~ucobnaw BayTmnga
guccoumnanmaraH Monekynanap KOHUeHTpaumsacu 6up nutpaaru
rpamm Monekynanap (monbnap) 6unaH HpoganaHagu. LyHra
MYBOMUK, WMOHNAPHWHI KOHLUeHTpauuacu ~am nuTpgaru rpamm-
HOHNap* 6unaH HdoganaHagm.

MyBo03aHaT KOHCTaHTacu peakuua Y4YyH ONIMHTaH Mopapanap
KOHUeHTpauuacura 6ornuy smac. LYHUHT y4YyH, MOAOMUKWN, 3NEK-
TPONUT 3puTmMacuja AppeHWyCc HaszapuAaAcH Ky3fa TyTraH MyBoO3a-
HaT “auyuuaTtaH ”~am 6ynap 3KaH, y BaKTAa fuccouuaums KOHC-
TAHTACUHWHT LMAMaATN 3PUTMAHWHT Ka HAA if KOHUEHTpaunsacu yuyH

* AliHW HOWIWHF yrnepod 6upnurnga ndoganaHraH Orupaurura CoH Xu. a-
Tupay 6apasap 6ynraH rpamMm Muufopu rp aMM-uoH paeb atanagu. MacanaH,
Cl HUMHr rpamm-HoHu 355 rpammra, OH HWHT rpamMm-uoHu 17 rpammra TeHr on
AoKaso,
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uncobnab ynymnmacuH, 6apubup, ysrapmac 6ynm6 Konuwm kKepak.
WyHra yxwaw 6up uncob knnub, AppeHuyc HasapusCUHU TeKLWu-
pu6 Kypahnuk.

Brvpop Kyucus 3anekTpoONUTHU, MacanaH,

CHaCOOH"H'+ CH3COO'

TeHrnamacum 6yiimya guccoumnaHaguraH auetar KUcnoTaHu onub,
YHUHT noauan 0,1 H. apuTmacmuparum Aumccoumaunms KOHCTAHTACUHU
umcobnab unuammus. Cupka kucnotaHuHr 0,1 H. apuTmacugaru guc-
coymnaumnsa pgapaxacu 0,0132 ra TeHr. by pakamnapHu MyBOo3aHaT
KOHCTaHTacu TeHrnamacu

ra Kyicak,
/<= = 0,0000176 ékm 1,76-10“6 uocun bynagw.

Ouccounaunsa pgapaxacu 0,041 ra TeHr 6ynraH 0,01 n. aputma yuyH
AaM WyHAalk LHCOGHM KUnnMb Kypawnnuk.

K= {gqu,J\J -0,01 = 0,0000175 ékn 1,75- KO~6

CupKa KWCNOTAHWHI JuccouMalmMs KOHCTAHTaCu Y4YyH TOMWA-
raH 6y WKKuM umiimaT 6up-6bupura Xxypa AuUMH Kenagu. Ynap cup-
Ka KWCNOTaHWHr 6owla KOHUeHTpauuanapu ydyyH xucobnab TO-
NUATaH uuimaTnapra uam MyBoguy Kenagu. [emak, TUMUK Kyu-
CWU3 3NeKTponuTNapiaH CuUpkKa KUCNOTAHWHI Aguccoumauunsacu mac-
canap TabCUpW KOHYHUTra OyicyHagu.

Kyynn 3nekKTpoNWTNapHUHT 3puTManapHga 6yTyHnai 6owua
Mau3apa Kypunagu. Mwucon Tapuuacufja, Kanuii XNOPULHUHT KOW-
uenTpauuacu Jap xun 6GynraH apuTManapu Y4yyH TOMuAraH pfuc-
couuauma KoHCTaHTanapuHu kentupamus (12-xxapgsan). by wmu-
conpga K uuiimatu ysrapmac 6ynu6 uonmaraHuwfaH, y 3HAW KOHC-
TaHTa 6yna onmalign, ammo 6y
UMiAMaT 3pUTMaHWHI KOHLUEeHTpa-
uMACKM opTraH capu Kynaiiué Kanuii xnopugHuHr 18°C paru amcco-
6opagn. K UuniAMaTUHUHT y3rapu6 unaumacy
Typuwn ¢auyat KC1 yuyHruHa Kl
amac, 6anku uap uaHpga Ky4nu Kowucwchauwﬂ- a K
3NIEKTPONNT YUYYH LUaM Xocaup.
ByHAaH, Ky4ynu anekTponuTnap 2
gvccouymnaunacura maccanap Tab- 11
cupu  NOHYHMHM  TaTb6lly, 3TKG 0,5

0,1 . 0,862 0,5336
0,0

12- >kapaan

I 0,713 3,52
. 0,756 2,34

H. 0,788 1,46
GynMacnurn KypuHUG TYpPHOAH.
y yp YPHOA ,01 n. 0,942 0,152

20 H. N. Tnuxka
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[Jemak, Kyycus 3feKTponutnap ydyyH AppeHuyc Ha3apuacH
IKCNEepUMEHT MabaymoTnapura MyBOPUL Kenagu; Kyuynum anek-
TponuTnap xycycuga aca, 6y Haszapuara My~ mMm Tysatuwinap Ku-
puTUW  N03UM.

86. Kyuynu 23neKTponNuTNapHWHr 3puTtmagaru “onatu. Appe-
HUYC nasapuacu y3suHWHr Gapya XxXyfnocanapuHu uuuapuwja,
IpuTmMagarum moHnap opacupa ~cy uaHAan ysapo TabCup Kydnapu
Ayy Ba WOHNAPHWUHI ~apakaTW YNapHUHT KOHUeHTpauuacura 6or-
nuy, aMac, AeraH Taxmunra acocnaHgu. bupou noHnap anekTp 6wu-
NnaH 3apapnaHraH 3appavanapagup. MOLOMUKWA, WOH-
NapUHWHT KOHLUEHTpauuacu HUX0ATAA KaMm OynraH Kyucus 3nekx-
TPONWUTNAP apuTManapuja WoHNap opacujaru ysapo 3neKTp Tab-
CUP KyuynapuHu Has3apra 0NMac/iMK MYMKWUH 3KaH, Yy “ofnpga, Kyunm
3NEeKTPONUTNAP 3puTManapura KenraHfga, macana 6up o3 60lKa-
yapou 6ynagu. Kyuynu 3nekTponutnap aputmanapuja wnoHnap
KOHUEHTpaumacu aHya opTuy 6ynraHwpaH, wWoHnap opacugaru
ypTtaua macoda 6upmyHya kamaagm. MacanaH, NaCl HUHI Ty#huH-
raH apuTmacumpa uoHnap opacmparm yprtadya macodga Na Cl kpuc-
Tannapuparura uaparaHfga aturum uKkn 6Gapasap opTtuy 6ynagu.
ByHpain waponTha wMOHNap opacupjaru TOPruauWl Ba MTapuaHW
Kyuynapu xuidnaruHa kyn 6ynagu. Kyunu 3neKTPONUTAApPHUHT
mMaccanap TabCUpM KOHyHWra 6yicyHmacnurura cabab “am xyp-
AV aHa Wy KYyYNnapHuWHT 6opaurugup.

X,03Mprn  BakTha Mykamman wuwnab yuunraH Hasapusa 6op,
6y Haszapus WOHNap opacupa TabCUP UWMAYBYM KyufapHU ?™mcob-
ra onuWw acocupa, Kyunum 3NeKTPONUTAAPHWUHT  3puTManapparu
xycycuatnapuHu wm3o”nab 6epagu. by Hasapua MaTeMaTUK Xu-
xatfhaH mypakka6 6ynraHu yudyH, 6y epga y Tyrpuga gauaTt ymy-
MWUA TywyH4ya Gepull GHAAHTMHA 4YerapanaHu MYMKWH.

KpuctannapHWHr cTpyKTypacu ycTuaa onub 6opuaraH TeKLwu-
puwnap Tydahnm 6u3ra wy Hapca MabAYMKW, Ky4YAW 3HT TUMKK
3NeKTpoNUT BynraH Tys3nap uaTtTul “onatga >'aM Monekynanap-
faH wnbopaT amac, alipum uWOHNapgaH wu6opataup. Mojomuku,
uaTTML Moffa maccacuja pocMaHa Mofekynanap Wyy 3kaH, ynap
Wy MOLAAHWHT 3apuTmacupga “am bynmaingun, geb yinaw Tabuwni-
anp. Wy ca6ab6bnm "~amma Ky4ynIum 31eKTponutTnap cyesgarum 3put-
Manapfga, YNnapHWHI KOHLUeHTpauumacupaH uaTbu Hasap, Tyna
MoHNnaHraH 6ynapgu, pgeb “ncobnaw kKepak. BUpok OYH-
fall apuTmanapga woHnap O6yTyHnail apkuH “onga bynmaingm,
YYHKW YNapHWHT XapakaTura WOHMApHWUHI Yy3apo TOPTUAHLWIN Tyc-
UMHAMK uunagu. Wy TopTmununw Tydaknum, "ap uaicm MOHHWM uapa-
Ma-uapwH 3apagnaHrad 6uptanaii noH ypab onumb, ryé wapcu-
MOM uUypwoBs ~ocun Kunagu, 6y LYypLWOB «WOH armocdepacu» pgeb
atanagu. OpuTma MyBO3aHaTfa TypraH, SbHW XUMUABUIA peak-
uma, guddysma Ba wy kabwnap 6ynmaraH BauTtAa, WOH armoc-
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thepMacu CMMMETPUM Ba MapkKasuil MOHra TabCcup uuMNaéTraH Kyu-
nap ysapo 6apaBap O6ynagu.

BawapTu, apuTmara 3neKTp TOKM MaHb6au 6GunaH ynaHrad
afiekTpofnap Tywwupunca, y BauTfa WKKW XU 3apAafnaHraH WoH-
nap uapama-uaplwm TOMOHra uapab uapakatT uwuna 6ownaingu.
AliHn BauTga, uap 6uMp WOH Y3WHWHT WOH aTmMoctepacujaH 4nunb
KeTuwra vuHTUnagu, 6upoy MoHAaH axpanub uyonaétraH aTmocde-
pa MOHHM AHA y3ura ToOpTaAu, BYHUHT HaTuXKacupa, WOHHUHT
NapakaTu ceKMHnawajau Ba, jeMak, Baut 6upnuruga aputma opua-
N yTafuraH WOHNap COHW, ABHU TOK Kyyu uaM Kamasagu. IpuT-
Ma KOHUeHTpauuacu uaHya KaTTa Oynca, MOH aTmocdepacun WOH-
nap uapakaTtura wyH4Ya Kyn TYCUWMHAUK Uuunagn, 3pUTMaHUHT
3NeKTP yTKa3yBYaHNWIM WYyHYa Kam 6ynagu. ByHpaH, KOHUeHTpa-
UMa opTraH capu apuTMajaru MOHNap COHW Kamafap 3KaH, ferad
thukp Tyrunaguw. bupou uap uaHaahn KoHueHTpaumsaga uLaMm AMCCO-
umauusa acnupga Tyna 6ynagu, WYHWUHT YYyH 31€KTp YTKa3dyBYaH-
NUK yn4yaHraHja AuccouunaunmaHuHr waptnm  (appeKT nB)
fJapaXacurwuHa aHuunaHagu, xonoc.

WoHnap opacugary TOPTUAMNW Ba WUTapuauw Kydynapu 6us yn-
yaiiguram ocMmoTukK 6ocum KaTTanurura ”~am Xyaaum wy Tapuua
TabCuUp UuUMNafM: OCMOTMK 6OCMM KaTTanuru, puccoumauusa Ttyna
bynraHura uapamai, WOHNAp COHM WKKW, y4 Ba 6Up Heya MmapTa
KynaiiraHga KyTunraHumpgaH kypa 6upmyHya kam 6ynub uonaeepa-
an. LYHWHT Yy4yyH ?"aM WOHNApHWHT XUMWABWIA peakumsanapra Ku-
puwunw uobunuatu nacairaH 6ynagum. Xynnac, 3N1eKTPOAUT 3pUT-
MaCWMHWHI WOHNAp KOHUeuTpauuacura 6ornuy 6ynraH uamma Xoc-
canapu wy apuTMagarv MWOHNap COHW YNapHWHI KOHLUeHTpauusa-
cura (nuTpgarn rpaMm-uoHnap 6unaH wupopanaHaguraH Ba MoO-
nekynanap Tyna AuccouunaHraH, geraH taxmuH 6unaH uuco6nad
YnuuaraH KoHueuTpaumacura) TYrpum KenafuraH COHHAAH  Kam
6ynraHupa KysaTtunaguraH xoccanap kabu HamoéH 6ynagw.

|/|0HI'IapHI/IHF XUMUABWNIA peakuyunanapra 6ynraH aHa LLIyH,CI,ﬁVI nacTt LI,OﬁI/IﬂI/Iﬂ-
TUHN 6a"onaMou YUyH, >,03upru BauTaa, akKTUBUK ,qe6 atanagunranm Kattanunk
uynnaHunagu. NKTUBANK cysnaaH WOHHWHT XUMUABKIA peakuuanapaa HaMOEH
6ynaguraH adekTuB, WapT/IM KOHUeHTpauusacm TywyHunagu. WOHHUHT akTuB-
NINTU WY WOHHWHT aKTUBAWMK KO3huumeHTn p[ed atanaguram Kacpra Kynantum-
punraH KoHueuTpauuscura TeHr. Arap akKTUBAUK KOIDHULMEHTW OGUpLaH KUYUK
bynca, AemMak, MOH Tyna TabCup 3Ta ONMaWAMn; YHWHT TabCupuM 4veknaHraH bGyna-
aW; arap akKTUBAWK KoauumeHTn 6upra TeHr bynca, y BayTaa, MOH Tabcupura
Xe4y Hapea TYCUMHNUK LI,I/II'IM&VIAI/I. Ey X0N Xypa CYlnTupunraH aputmanapparu-
Ha pyii 6epagwn, 6yHpaih apuTmanapja uoHnap 6up-6upHaaH Wy yajap ysouaa
TYPaguKW, MOHNAPHWHT Yy3apo TabCWUp UMAMW  Ky4ynapuHu amanga ”“umcobra
ofimaca "am 6yna,q14.

KoHUeHTpaumanap ypHUra uoHnap akTMBAUIMAAH (oiganaHu6, maccanap
TabCUPW LOHYHWUHW KYUYNn 3N1eKTPOAMTAApra ram TaTéuy 3TWW MYMKWH.

WyHpah kunn6, Xo3Upru 3aMoH Haszapuscu, AppeHUycC Tacas-
Bypnapura kapama-uaplu ynapol, Kydau 3fnekTponutnap ama’t
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NWiA XKHXaThaH Xyna guccouunavmagu, fe6 abTupod kunagu. Ly
MyHoca6aT 6unaH 6ab3aH, Kyuynum 31eKTPONMTNAAPHWUHT Auccoumna-
uua papaxacu geiunnraHga, 6y TepMWHAaH, 3MeKTpP YyTKasdyBuaH-
NNK acocupa €k KpUoC.KONUK MeTof 6unaH aHHKMaHYBYM WapTau
auccoumauma gapaxacu TywyHunagu.

87. ONEeKrponnTUK fuccoumnauma Hasapusacu HyKTaum Hasapwu-
JaH onraHga, KWcAoTa, acoc Ha Ty3napHUHI xoccanapu. byHpaH
aBBanry naparpadnapfga 3N1eKTPONUTNK Juccoumauns HasapuacH
6unaH TaHMWWG YUUAMK. SHAWM cyBharuw apuTmanapuja 31eKTpo-
nuT b6ynaguraH moppanap — KWcnoTa, acoc Ba Ty3/1apHWUHI XoOcC-
canapuvHW aHa Wy Hasapusa HyKTaum HasapupjaH Kypué 4umkamwus.

1 Kunen otanap. Mabaymku, KAcnoTanap yydyH uyiuaarH
xoccanap:

a) HOpPAOH Ma3sa;

6) KynruHa WHAWKaTOPNapHWUHI PaHTUHU Y3rapTUpuULL, >XYyM-
nagaH, NakMycuu KusapTupuil,

B) 6ab3u MeTannapHu 3puTub, BOAOPOS axpartub uumuapuwl;

r) acocnap 6HnaH y3aP° Tabcup 3tmb, Ty3 "OCUN KUAULW
xoccanapu xapakTepaugup.

Kucnotan3pHuHr 6apya xoccanapu ¢auat aputmManapga, WyH-
fa )"am, fespnn akaT cyBfarum aputManapupgarmHa HaMoéH 6y-
nagn. MacanaH, KYPYK “onatgarum BOLOPOL XNopup &KW YHWUHT
6eH30NgarH apuTmacu KucnoTa xoccanapwura asra 6ynmaigu, uar-
TO, NaKMyC LOFO3HHW KW3WA Tycra O6yaAmaigH, nekKuWH wy mopaa-
HUHT CcyBAarn 3puTMacu --r Xxa0pujg Kucnota Xxypa TUNWUK KWUCNO-
TanapHUHTr 6upuanp; XYAAW LWYHWHT cuWrapu, cyBcu3 cynbdart
KucnoTa uUam ojgaTparn Temnepatypaja pyxra TabCcup 3Tmangw,
AoN6yKW, YHUHT cyBfaru 3puTMacu pyxra wugaatnm  Tabcup
aTnb, BojOpoA4 axpatmb uumuapagw.

Bupouy, aHagMnuMKga 6m3ra MabNyMKuW, KUCNOTanapHWHI cyBjaa-
rm spuTmanapuja Monekynanap amac, acocaH, 3pKMH nWoHnap 6y-
nagn. byHpain apuTmanapHuHr xoccanapu "“am 6yTyH mofekyna-
nap xoccanapura 6oraHy 6ynmali, ailpuMm WOHNapHWHI Xoccana-
pura 6orauy 6ynuwun TywyHapauaup.

)Map uaHpali kucnota AHccONWAaHraHga, ”“amuwa BOAOPOA
MoHNapu xocun 6ynraHuwpgaH, Kucnota a3puTManapuHuHr 6apua
YMYMWUA x0ccanapuHu BOLOPOA WMOHMApPUHWHI €KW, aHuuporu,
TMAPOKCOHWIA WOHNapPUHWHT  Xoccanapugnp, [LelnwunMns Kepak.
AHa Wy noHNap NakMyCHW KW3un padrra 6yainguw, metannap 6u-
naH peakuuara Kupuwagu, kucnotanapra HOpAOH masa 6epagwu
Ba “0ka3o. MacanaH, HeWTpannaHuw BaKruga, BOLOPOA WOHNApWU
Myuonuwwn 6mnaH, KucnoTa xoccanapu “am Wykonmb ketagu. wy
cababnu, 3NeKTPONMTUK Auccoumaunsa Hasapuacu KUCNOTanapHu
cyBharu apuTmanapuga puccoumnaHué, BOLOPOL WOHNApW LOCUN
mnaguraH Ba mycbaT 3apagnu 6owua %ey uaHaan voHnapra nap*
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YanaHmainguraH anekTponuTnapaup, e6 Tavpudnaingn. by Tab-
putra KenWHrM cys3napHW UYLWWULW LWYHWHT YYYH LaM 3apypku
6ab3n HopaoH Tysnap (macanaH, KH:PO:, NaHS04) cysgaru
apuTmanapga Bofopos wMoHnapu 6unaH 6Gupra, mycé6bat 3apagnu
MeTan/n WOHMapWHW uaM uocun uunagm*.

HOuopuga aliTunraH xoccanapHw paBliaH HaMoéH wuwunagurad
KucnoTtanap Kyuynum kwucnoTtanap pAe6 aranagum. Kwucnota
xoccanapum BOLOPOJL WOHMAPWHWHI Xoccanapu O6ynraHujaH, Kuc~
NOTAHWHT. MabNyM fJapaxaga CYWONTUPUATaH 3pHTMacupa BO-
[OpofS MOHNapuW KaHya Kyn 06ynca, AbHM KWCMoTa LaH4ya Aaxwu
auccoumnnaHca, y wWyH4a Kyuynu 6ynagum. MacanaH, Xnopupg Kucno-
Ta, HWTpaT KucnoTa Kyuynu KucnoTanapgup, ynap 6atamom
guccouunanrad 6ynca uam axab amac, leKMH uoHMap opacupa-
rv anekTp Tabcupura Kypa, ynapHuHr, O w. spuTmagaru wapT-
Nin guccoumaumna gapaxacum taxmumHaH 92% ra TeHr. ByHUHTr akcu-
Yya, Auccoumaumsa papaxacu kKam OynraH Kucnortanap, MacanaH,
cCMpKa KkucnoTta, KapboHaT Kkucnota Ba Oynap cHurapum 6ouwua
KucnoTanap Kyucus Kucnortanapgup.

WyHpali uyunnub, KHcnoTanap-

HUHT  guccouuauyma  fapaxacu
Wy Kucnotanap KYYUHUHT ynyo-
BUAND.

KHcnoTanapHWHT KyYnHU Typ-

nn  peakuyuanapra uapab 6u-
nmw MyMkuH. Kucnortara we-
Tann TabCcup aTTUpPUNTAHZa Typ-
NN KucnortanapfaH BOAOPOS aXx-
panué Yuuuw TEe3NUTUHU MWUCON
uMnn6 KypcatamHs.

Kyinpgarn TaxpubaHu umnmb
Kypalnuk. Yuta KuuykuHa konba
0116, ynapHuWHr 6GupHra xnopup
KUCMOTaHWHT, WKKuH4Yucula doc-

(haT KWUCNOTAHWHI Ba YYUHYUCU-
ra cupka KWCJOTAHUHT HoOpMan
apuTMmanapupaH uyamuni. Konba-
NAPHUHT Lap Uancucura pyx exw 72- paem. Bopgopog axpannb uuumw
MarHuiHUHr  6up-6upura Gapa- TE3!‘IFI)/IFVIF.a u,apAaGP, A,\ap F>)<vu1 chngTa—
Bap GynaknapuHu ConHG, KONGAa-  papuunr kyunapuHu 6Mp-Gupura couiu-
NapHWHI Or3HHWM ra3 yTKa3uuw TUpUW yuyii unwnatunagurad ac6ob.

Hailm 60p npobka 6GunaH gappos

* Opup MeTannapHWUHI Ty3napu cyBfa 3puraHga “am, metann Katuonnapu-
Hlwr cys 6wunaH ys3apo TabCuMp LUMAWLWMK HaTuUXKacupfa, BOAOPOA WMOHNapu ~ocun
6ynmwun MymkuH (195-naparpadra uapancum).
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6epkntamns, 6y  HalinapHWHry4ynapu 3ca CYBAW BaHHara TyH-
Tapub KyiwnraH cyBAum OlopeTkanapra KWputuaraH 6Gynuwu
Kepak (72-pacm). Xnopup kucnortagaH Bogopog Te3, ¢ocdar
KucnortajaH CEKWHPOL, CMPKA KMUCNoTafaH aca Xyfa CeKWH axpa-
nagn. femak, Bogopog axpanub uuuymw Tesnurura uapab, Kucno-
TafapHWUHT Kyun “aumpa "YKM  uUumnuHaguraH 6ynca ONMHraH
KucnotanapfaH 3HI Ky4nucu XJIOPUJL KUCN0Ta, 3HT KYy4YCuU3u cupka
kKucnota 6ynmb6 uynuagH Ba Oy xynoca ynapHUHI guccouuauus
fapaxacura 6atamom MyBoGhU” Kenagw.

putma cyntTupunrad capu viMMa 31eKTPONUTNAPHUHT AWUC-
coumauma pgapaxacum optub 6opu6, 100% ra AuUMHNAWMWIKAAH,
KMCNOTANapHUHT Kyyn opacuparuv @apl YnapHUHT apuTmanapwu
CyB 6wunaH CYWANTUPUATaH capu acTa-CekuMH Myuyona 6ownanaw.
/Kyga "am cytwontupunraHga, 6apuya kucnota Ba acocnap 6arta-
MOM AeAspnu puccouumnavagu, SbHu 6up Xxun Kydra ara 6ynub
Konagu. bupouy 6yHAaH, KMcnoTa uUaHya Kyn cylntupunraH 6yg-
eT, y WyH4Ya wwuggat 6unaH Tabcup 3Tagu, feraH Xxynoca 4Yuka-
pnw spamaign. Fan WyHAaKW, KUCNOTa TabCUPWHWU YHUHT 3pUT-
macugaru BOAOPOA WOHNApPUHWUHI KOHLUeHTpauusacu 6enrunaingu,
6y KOHLUeHTpauusa 3ca, y3 HasbaTupa, fuccoumauma fapaxacura
Ba KWCAOTaWUMHI YMyMWUIA KOHUeHTpauuacura 6ornuuaup. apuu
apuTMa CYWNTUPUNTAH capu guccouunauusa fapaxacu oprtca "am,
KWUCNOTAaUWHI YMYMWIA KOHLEHTpauuacu Auccoumauns papaxacwu
opTMwWwNra uaparaHga Te3po”™ kamalinbé 6opagu. Wy cab6ab6nu,
CYWNTUPUATAH 3puTManapja BOAOPOS WOHMAPUHWHI KOHLEeHTpa-
UMACK KOHLEeHTpfNaHraH apuTManapfarvra uaparaHja uamuuwa
Kam 6ynagu. HOuopupa alTunraHnapra Xxa0pug Kucnota MWCO-
nnAa WWOHY ~ocui  umnuuw um-
MnH amac (13-xapBan).

2. Acocnap. AcoCnapHWHr
HC! sputmanapufa pfuccouymauma ja- cyBAaru asputmanapu  Kyiiugaru
paxrcu Ba BOAOPOA WOHNAPUHWUHT KOH- o .

yMyMUiAi xoccafapra ara:

13->kagsan

LEHTpaLMUACK.
A a) ysura Xoc «COBYH» Ma-
nccoumna- Bogopog noiuia- .

é—pﬁl;«);;- uns papa-  pu pKOHLI,eﬂT* 3acu Gop;

uenTpay r:g:émﬂ/e‘; paur;(ﬂmcclfld6m§r+/a 6) WHOMKaTOpnap  pPaHruHMW

Kucnotanap y3rapTupraHujat
fowlaya ysrapTupagmu, macanaH,

10 H. 12 1,2
1 H 78 5,78 NakKMYCHU KyKapTupagu;
0,1 H. 92 0,092 B) KucnoTtanap 6unaH ysapo
Tabcup 3TMG, Tys3nap LOCUN Ku-
nagw,

X,aMMa acoCnapHWHI 3puTManapupa TFUAPOKCUN WOHNAPUHUHT
Gopnurn 6y 3puTManap Y4YyH yMyMmuit GynraHugaH, paBLlIaHKWM,
TMAPOKCUA MOHW WIILOP XOoccanapuWHU to3ara yuuapagu
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Ly ca6abnu, uMOH Hasapuacu HyuTaum HasapupaH uUaparaHga
acocnap, cysgarn spuTManapia rMAPOKCUN UOHMapu axkpaTub
uMwpuw 6unaH auccouunaHaguraH 3neKTpPoONMTNapaup*.

KucnotanapHuHr Kyuum Kucnota Auccouuauus fgapaxacura
6ornuy, 6ynraHn CUHrapu, acoCNnapHWHI Kyuu ~aMm YnapHWHT guc-
coumaums papaxacura 60rauy. IHI Kyyaum acocnap — yHBUYx
HaTpuil 6unaH yloBUYM Kanuigup, rapym OynapHuHr 0,1 H. 3pMT-
Manapufa waptam guccoumnaumsa gapaxacu 90% atpogwupa 6yn-
ca LuaMm, ynapHWHI cyBAarum spuTmanapfa Tyna AUCCOLMAAHMLIN
3uTUMONAaH X0NM 3Mac. ACOCNAPHWUHI KYMYUAUTK KY4YCWU3 3INEKT-
ponuTnapaup.

3. Ty3nap. TysnapHu, cyBja 3puraHga, BOAOpoj WOHNapu-
faH 6owua mycbaT MOHNap Ba rMAPOKCUA MOHNapujaH 6olwka
MaH(WUii MoHNap axpatub unyapuw 6unaH AguccoumnaHagurad
anekTponmMTnapaup, feb Tabpudnaw MymKMH. X,aMMma Ty3nap-
HWHT CyBfaru 3putManapu yyyH ymMyMuii uoHnap bGynmaigu, wy-
HUHT YYyH LaMm Ty3fap yMyMmuid xoccanapra sra amac. Opartga.
Ty3nap SXWW AHCCOUMNaHagW, TY3HW LOCWA LWATaH WOHMNAPHUHT
BaIEHTINTN LaH4ya Kuuuk 6ynca, 6y guccoumaums WyHYa Kyn
6ynagw.

88. Fugpokcugnap Ba ynapHuWHr auccouunaumsacu. Kucnopopg-
aM “amma KucnoTanapHu Ba “amMMa acocnapHu Teruwnum OKcug-
NapHWHT cyB 6unaH GMPUKUIL MaucynoTu feb uapall Ba ynapHwu
OKCUANApPHUHT rupapaTtnapwu, 6owuyaya akTraHia, TUAPOK-
cupnap pgeraH 6uTrta yMyMuin Hom 6unaH ataw MyMKUH. Ma-'
canaH, cynbaT KUCAOTaHU ONTU BaNeHTAW ONTUHTYTYpT TUAPOK-
CUAW, HUTPAT KMCNOTaHM Oew BaNeHTAM a30T FMAPOKCUMAU AeunL
MYMKWH Ba L0Kas30.

FMAPOKCUAHWHT KucnoTanap cuugura éku acocnap CcuHgura
MaHCy6nuru yHUHr cyBjaru 3puTMmanapga UaHjail wnoHnapra
auccouunanuwunra 6ornuy 6ynagu. Arap guccoumauums BauTmupa
BOAOPOS MOHNapu uocun bynca, rMAPOKCUAHWM KUcnoTa Aeb araif-
Mu3, 6awaptu, guccoumaums rMApPoKCUN WOHAAPUHUHT axpanub
ynumwmn 6unaH 6opaétraH 6ynca, 6yHAalh ruApoKcup acocnap
CuHpura maHcy6 6ynagw.

Wy wmyHocabaT 6wunaH, ruapokcugnapia J[AUCCOLMALHAHMHT
UKKW TUNW OGYIULWIN  MYMKUH:

OVNCCOUMALUSHUHT KUCAOTanu Tunu;

R-0-11: RO4 1r

* Bab3u Tysnap cyBAa 3puTUATraHga 3"am rMApoKcua uoHnapu uocun 6yna-
Ou; neknH 6y moHnap Ty3 ~ucobura amac, 6ankm cyB MofeKynanapu uucoéura
Nocun 6ynagnm (95-naparpagra uapancuu),
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Ba AuUcCCOUAaLMAUUHT acocnu TUMK:
R- O-H. R-+OH".

WyHpan unnunb, rugpokcuanap guccoumscupa monekyna € R
3N1EMEHTUHUHI Kucnopog 6unaH 6o0rnaHran xoinupgaH (guccoyna-
HIUSAHUHT aeocnyM TUNKW), KM KUCMOPOAHWHT BOAOpPOA 6GunaH 6or-
NaHraH >oinmaaH (AMCCOLMAUHAHUNT KHCAOTann TWUMW) Y3WUAULLH
MYMKWH.

OdvccounaymaHnHr uaiicH ToMOHra uapab 6opuwwu aiHuM R
31eMeHTHUHT f[aBpuii cucTemaja onraH ypHura 6osauy 6ynu6,
6y ypHU, 6upuHYngaH, R 3anemMeHTM 6GunaH Kucnopopn ypracuparu
GOPHWHI, UWKKMWYMAAH, Kucnopog 6unaH BOLOPOA ypTacupgaru
60rHWHT  UMCOMIA MaKaMAUTUHK Genrunnangm.

FTMAPOKCUAHUHT & KucnoTa, 8K acoc Xxoccacura ara 3KaHauru-
HU 6uncak, TabUWINKK, YHUHT opmynacuHu, arap y KucnoTta 6yn-
ca,bupuHYM ypuHra BOAOPOL WOHMHM LylM6, arap y acoc bynca,
6UpUHUN ypuHra metaJl/lHM uyiinbé ésammns. MacanaH, 6opaT Kuc-
nota B(OH)3 opmynacu 6unaH amac, 6ankm H3BO3 OpPMY-
nacu 6unaH, Temup rugpokcng H3FeOa cdopmynacu 6unaH amac,
6ankn Fe(OH)3 cdhopmynacu 6unaH HpoaanaHagu.

Kucnota Ba acoc ruppokcupnapujaH TaHwapu, amdoTep rua-
pokcuanap feraH rugpokcuanap “am 6ynaau, 6yHfain rugpok-
cupnap "“am 6MpUHYM, "aM MKKUHYM THNAA [AHCCOLHNAHa onagw.
Zn(OH)2, AL(OH)3 Ba 6owuanap (6bynap 6wunaH MeTannapHu
FpraHnwpa TaHMWwamm3) aHa WyHAaln rHapokcugnapra mucon
6yna onagu.

AMdoTep rugpocumpnap xam Kucnotanap 6unaH, >am WLIK,0p-
nap 6unaH ysapo Tabcup 3Tu6, Tysnap 3"ocun kunagu. MacanaH,
pyX FUAPOKCMA KucnoTanapga 3pub, Ternwnm KUCNOTauUHT pyXx-
AN Ty3NapuHnW ~ocuUn KUnagu:

Zn(OH)2+ H0SO4-—aZnS04+ 2HA

amMMO pyX TruapokKcua wuwkopnapga “am 3puiign Ba aliHM xonpa
UMHKAT Kucnota H2Zn02 ponuHM yiHa6, Wy KMcnoTa TY3UHWU XOCW/
umnagu:

H2Zn02+ 2NaOH = Na2Zn02-f 2H&O.

FMopoKcuMaNapHWHT Tabuatu, ynapHUHI OGUPOP CUH(ra MaH-
cybnurm amanga wHgukatopnap épgamu 6unaH (arap rugpok-
cuanap cyepa apuidguraH 6Gynca, sbHM 3pyBYM KucnoTanap, uw-
uopnap 6ynca) €Ky ynapHWHI KuchioTanap Ba uwuyopnapra Huc-
6aTtaH KaHpaih myHocabaTtga Oynuwura uapab (arap rmapokcua-
nap cyBsfja apumanguraH 6ynca) aHuynaHagw.
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Kucnota — rugpokcugnap Hwkopnapga apMuan, nekuH éowua
Kucnotanapga a3pumaiifn; acoc — rugpokcuanap Kucnotanapja
apuingmn, nekMH uwuopnapfa 3pumaignm Ba, WLOAT, amgoTep
rmgpokcugnap Kucnotanapja uam, uuwyopnapfa uam 3puiigu.

Xap KaHpali TWAPOKCUAHWHT Tapkubu ymymuii dopmyna—:
R(OH)x dopmynacu 6unaH wugona UHAMHUWK KepakK 3aum (6y
thopmynaga X—3neMeHTHUHI BafieHTAurun). bupok, R 3anemeHTu-
HUHI BaNleHTAUIW WKKWAaH OpPTUK OynraH Taugupga, ruapokcupg
y3nfaH, KynuH4ya, CYBHUHI 6Up UMCMWHM 4ynuapub t060pn6, CyBU
6upmMyH4Ya Kam 6ynraH 6upukmara alinaHagw. MacanaH, yd, Ba*

;0
neHTAN xpom rugpokenan Cr(OH)3 waknuga xam, Cr, Lak*

OH
nuga >am 6ynuimn MyMKWH. BaneHTAuru TypThaH opTUK 6Gynrad
3NemMeHTNap 3ca FUAPOKCUA TPynnafapuHUHI COHW TypTra TeHr
éynraH rugpokcuanapHu ymymaH Kam uocun uunagu. Macanad,
6ew BaneHTAM Qochatra P(OH)5 rugpokenan MyBoduL, Kenuwmu
Kepak 3gu, "“onbyku, (OCHOPHUHI BOAOPOAU 3HT KYH FMAPOKCU-
anga — opTodocat KucnoTaga aTHrM yuyTa TUAPOKCUA rpynna
6ynagn. by kucnotaHuHr docdat aHrmgpug P205 6unaH cysgaH
AOcun BYNULINHK UyHMAarnya TacaBByp UMAUW MYMKMWH:

OH OH
OH OH
P05+ 5HD 2P—OH -*2P = O (éku H3P04+ 2H.0
\ OH;
OH OH

TaxpH6afa ONMHraH MabAyMOTNap WYHW KypcaTaAWKu, UKKUHYM
0aBp 9M1eMEHTNAPVHMHT aToMAapy Kyn feraHaa yd4 atoM KWC/opog
6UNaH XMMUABUI X nxaTgan 60rnaHa onagun. LLYHUHT yuyH HATpaT Kucno-

OH
i /OH
Ta popmynacu (HO)5N éknu HO—N' amac, 6ankm HNO3 éku
I x OH
OH
/0
HO—NW aup; KapboHat kucnota ¢opmynacu  (HO).,C  éku
0]
HO OH HO
C amac, 6ankm H2C03 ékn \C = Ogup.
HO OH ‘ HO

YuuMHuM Ba TYPTMHUYM faBpAaru 3nemMeHTnap aTomnapu 6unaH
TYpPT aTOM KMUCMOPOA XUMUSBMIA XM aTaaH 6eBocuTa GopnaHraH 6y-
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nagn. Ternwnu rugpokcug qopmynanapu kypué uuuymnca, 6y “on
TywyHapnu 6ynu6 uonagu:
Cunukart Kucnota dochaT Kmcnota CynbaT Kucnota
H4SiOj H,po4 HaS04
HO, . OH HO, n
'S HO—P = 0
TO o HO HO 0
MepxnopaT Kucnota FopmavaT kucnota ApcenaTt Kucnota
1 ICHO.,, 1140e04 H8AsO 4
YO HOY OH no
110—CL -0 X1 3e, HO—As =0
O ° o HO
CenenaTt Kucnorta MNepmaHraHaT Kucnota
H,Se04 HMno4
HO,, .0 n
z'Se« HO—Mn=o0
HO' N0 VO

MeTacnnukat kmcnota H2Si03 Ba meTadochat kucnota HPO3
CUHrapy Kucnotanap, 6upvHuM uapawga, 6y uougajgaH MyCTacHOAeK
KypuHagu. AMMO LYy KWCNOTanapHUHT loLopuja KentupunraH dgop-
MynanapyM 3Hr cogfa opmynanapaup, 0y dopmynanap, ynapgaru
MOJIeKyNnanapHUHI L03Mpru 3amoli MabaymoTnapura kypa '(HXSi03)*
Ba (HPO3* opmynanapura (6byHaa X yyra TeHr &KW YyHAaH
opTuL) MyBO(ML, KenaguraH UauWuHiA TapKMbuHW akc 3TTupmaigu.

BewnHuM aaBp 3NEMEHTUHWHT aTtomu atpodura (YHUHT Teruwsnu
Ba/IEHT/IMK Lo0MaTuga) Kynu 6wunaH ONTMTA KUCMOPOA aTomu Tynnauva
onagu. Bywra TennypaT Kucnota Ba nepiogaTt kucnota mucon 6yna
onagu:

TennypaT Kucnota Mepiio, Kucnota
HOTeOn (¢ n'
HO OH HOY OH
HO—Te—OH HO—1—0
HO ' 4011 HOX OH
WyHgan  uynnnub, ruagpokcmanap MONEKYNaCUHUHT TapKuowu
3/IEMEHTHUHI  BafleHTAWrUrarnHa 6ornumy 6ynmain  (BaneHTNMK

XaM y3 HaBbaTuga 3neMeHT AaBpuili cucTeMaHWHI ualicu rpynna-
cura MmaHcy6 skaHaurura 6oraumugnp), 6anky 3NeMEHTHUHT Laii-
CU faBpfa Xolnawuwwura uam 6orauu.

89. MoH MyBO3aHaTMAPUHUHT cuU/MKUWK. Tawunm wapout 6up
Xunpa Typap 9KaH, 31eKTpPONuT apuTManapuja guccouunaHma-
raH mofnekynanap 6unaH ynapHWHI MOHNapu opacuparun MyBoO3a-
H-aT, LUap uaHgali XMMUABWI MyBO3aHAT CWHrapu, ysrapman uo-
NnaBepajH; LWAPOUTHUHI y3rapuwmn MyBO3aHAaTHUHI 6MPOP TOMOH-
ra Cu/HKHWuUra cabab Oynagu. JSpuTMara CcyB LYWW Aynu
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6unaH YHUHT LaXMW OWMPUATaHAA, MYBO3aHATHWUHI AHIM MOHMap
Aocun 6ynuMw TOMOHMra uapab cumxuMwmHu (Auccoumauyms fapa-
Xacu OpTULLUHK) objopuga Kypub yTAWK; CyB OyrnaHum6 YHUHT
AaKMU  KamaliraHuga OYHWHr akcu 6ynagwu.

JpuTMagaru uoHnapiaH OWPUHUHT  KOHLEHTpaumscu ysrap-
raHga "“am MyBO3aHaT Xyaau wy Tapuga 6ysunagu: 6uUpop MOH-
HUHT KOHLEHTpauuscu opTraHfa, MyBO3aHaT fAuccouuiaummarad
MofieKynanap X,ocun 6ynuw TomoHura “apab cumxkuingn, wy 6u-
naH 6upra aliHM BakTha 060wWLa WOHHWHT KOHLEHTpauusicn Ka-
masaau. MacanaH, TeHrnama 6yinuva fguccoumnaHaguraH cupka

CH3COOH «J/IH++ CH3COO'

knucnota CH3COOH asputmacura wy kucnotaumHr CH3COO'
MoHnapura 60 6GynraH Ty3u 3puTMacu uywwuaca, Auccouymnayms
MyBO3aHaTW Yamra CUMKUAAN, AbHU CUPKA KUCNOTaAUWUHT guccoum-
aumsa papaxacu kamasgu. ByHaaH, Kyuycu3 anekTponuT 3puTMacu-
ra 6up UCMNM MOHNAPHU (ABHW 3MEKTPONUT MOHNapugaH 6upun 6m-
naH 6up xun 6ynraH WOHAApHMW) UyWMWW WY 31eKTPOAMT Aucco-
uMauna pgapa>kacWHUHr Kamaiuwura cabab 6ynagw, geraH Xxyno-
cara kenamms. AKCWMHYa, WMOHNapjaH OUPUHUHT KOHLUEHTpauusacu
Kamalica, 3MeKTPOAMT MOJEKYyNanapuHUHT SHIM MULAOPU  [WCCO-
umnaHagH. MacanaH, touopuja alTWAraH Kucnota 3puTmacura
rMAPOKCUA WMOHNAPU KWPUTWUACA, BOAOPOS WOHNAPUHUHI GOrnaHu-
WM HaTuXacupga, KUCAOTaUMHT AUCCOLMTAHULINM OpPTajH.

JNEeKTPONUTHUHT TYAMHraH 3puTMacuja MyBO3aHaTHWUHF CHI-
XUWnUra Aonp fgHa 6up Myuum ~0oNHU Kypub uuuainuk. 254- 6etaa
uaTTML MOAJa CyBAa 3pUTWAraHga, 3pull TyWWHTaH 3puTMa "ocun
6ynraHfaH KeiluH, AbHW 3puéTraH mMogna OunaH Wy MoAAaHWHT
apuTMagaru monekynanapu ypracuja MyBO3aHaT “apop TOMraH-
JaH KeWnH, TyxTangun pe6 antunran agu. Kyunum anektponuTnap,
mMacanaH, KpucTannapu WOHMapAaH Ty3uaraH Ty3nap 3puTUATaH-
fa, 3apuTMara MofieKkynanap yTMai, alpum uoOHnMap yTtagu, gemak
TyWWHraH 3apuTMmMagaru MyBO3aHaT ”~am 3puTMmara yTraH WoHNap
6unaH apuingmraH MoAAaHWHT LATTUL asacu yprtacuaa €ku, aHuu-
poy, aiTraHfga, apuTMagaru 3pKWH MOHNap 6unaH Ty3 KpucTanu-
farn 6ornaHraH uoHnap ypracufa uapop Tonagu. MacanaH, Kafb-
umin cynbtat CaS04 HUHr TyWWMHraH J3puTMacupa Kyhugarmya
MyBO3aHaT OYuLIN Kepak.

Ca++(S04) ~"1Ca-mj- SO;

KaTTUK TY3HUHT apuTmagarn 3pkKuH
6ornaHraH VOHNapn noHnap

AHa Wy reteporen MyBo3anatra mMaccafnap TabCUPW LOHYHWHH
Tatom”™ Kmnnb Ba uaTTUL (ha3a KOHUEHTpauusacu mMyBO3aHaT KOH-
CTAaHTACUHWHT ndogacmura KUpMacinurmHum nasapga Tytmé (225- 6et-
ra yapancuH), LyWngarmHun €3MWwnmMn3 MyMKUH:

[Ca-HSO;]
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WyHpain unnmb, Kam apuignraH 3NeKTPONUTHUHT TYWMHraH
apuTMmacuga Wy 3NeKTPOANT WOHNAPU KOHUEeHTpauusnapuHuHr
KynaTmacn aiHu TemnepaTypaja y3rapmMac kaTTank O6ynagu.
By KaTTanuWk 3/eKTPOJUTHUHT 3pWUiA ONUWI  XYCYCUATUHKU Xapak-
TepnaraHuga, Yy, 3NeKTPOJUTHUHT 3pPYyBYaAaHAUK Kyna KT-
Macu geinnagH Ba 3K “aptnapH 6unaH 6enrunaHagu.

HOuopuga ésunraH TeHrnamagaru A' 6enrucu ypHura. 3Kcaso4 Hu
uyicak,

9Kcaso.= [Ca"]-ISOJ .\ocun 6ynaawu.

Ternwnm 3NeKTPOAUTHUHT  3PYBYAHAUTMHM  OWATraHaH — KeiwH,
3pYyBYAHANK KYNamTMacUNUHI COH UWAMATUMM TOMWL UMWIAMH 3Mac.
MacanaH, 20°G pga Kanbuumii cynbtat CaSO., HUHI 3pyBYaAHAUIY
S5-10~2 monb/n ra TeHr, AbHM CaS04 HUHT 6Mp NUTP TyWKHraH
aputmacuga 20°G pga 1,5-10-2 monb CaS04 6ynagu. Xpo 6up «Mmo-
nekyna» CaS04 pauccoumnaHraHga 6utta Ca" woHu Ba 6utta SO*
MoHW ~ocun 6ynraHugaH, 6y unoHnapgaH .\ap OGUPWMHUHT KOHLEHTpa-
uuscu, paswaHku, 1,5-10—3 r-woH’n ra TeHr 6ynaau. BuHo6apuH,
Kanbuuil ~ cynb(aTHUHI  3pyBYaHAMK  KynahTmacu  3Kcaso, =
= [Ca-j- [SOU = 1,5-10~3-1,5- KI'2= 2,25' 1(I'4 6ynagu.

’

ONeKTPONUTNK [JHCCOLMALUANMHI KNAcCUK Hasapusic acocupja UHAuUraH 6y
~ucoli xKyfa )'aMm aHu”, YyHKu 6yHAa noHnap opacumparu 3neKTpocTatuk Ky4nap-
HUHP 371eKTPONNT 3pyBYAHAUIUra TabCUp 3TULIM Halapra OfIMHraH amac. AHa LWy
"abcup ~am Hasapra onuHca, y Bautgaa CaSOi yuyyH 6yHAaH OGMpMyHYa KUYMK
KWAMAT xocun 6ynaan. Arap, aneKTponuT WU0ATAa Kam apuilauraH 6ynca, aHa
Wy Ky4ynap TabCMpUHM 3bTUOBOpra onmaca xam 6Gynagu.

PaBLIAaHKK, 31eKTPONUT MoONekynacupa 6up Xwungarn voHnap-
JaH WKKMTa éku 6Gup Heuta Oynca, 3pyBYAHNMK KynaliTmacu
UMAMATMHM uuMco6nall BauTMAa WY MOHNAPHWHT KOHLEHTpauus-
CMHM TErMWAM fapaxkanapra Kytapuw kepak. MacanaH:

OKpb,= 1Pb"HIM2

Arap KanbUWi cynb(aTHUHT TyWWHraH apuTMacura axwm apuid-
nuraH, 6up MOHWM Kanbuui cynbtat 6unaH ymymuin 6ynraH 6owua
37EKTPONIMT, MacanaH, Kanui cynbgaT uywwuiaca, KaHgah xopuca
pyH 6epagn? SO* WMOHNAPUHWMHT KOHUEHTPauMsicu opTraMmpaH 3puT-
mMajarum myBo3aHaT uaTtuy CaS04 xocun Oynuwl TOMOHWUra CUDKUIA
6ownaingn. bowuava aiTraHga, Ca" 6unaH SO\ woHnapu 6GMPUKNO
CaS04 yykmacuMHM LOCUA Kuiaau Ba 3puTMafaH iyuona 6owwnangu;
6y “opuca LWy WOHMAp KOHUEHTpauusnapuHWHr KynaiiTmacu CaS04
3pYBYAH/HTUHUHI  KynaihTmacura gHa Teurgawmb ONAryH4a [aBoOM
aTaBepagu. HaTukapa, apuTmagarvm Kanbuuii cynbaT  mMuuLgopu
Kamasiau.

CaS04 HuHr TylinHran aputmacura K2504 HUHT KOHUEHTpAaHraH
apuTMacHgam o3rumHa uywm6 Kypwunea, touopuga aitmnraH ukpnap-
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HUHT TYrpu 3KaHAUIUra HWOHY XOCHA uUmauwl MyMKuH. K2S043puT-
Macu KyluaraH 3anorv KanbUuil cynb(aTHUHI 0oL KpUCTann Yyk-
mMacu Locun 6ynagu.

WyHpaih kunub, spuTmara 6up UCMAM MOHAApP LyWuAravga,
3NEKTPONUTHUHI 3PYBYAHAUTU KaMasaiw, feraH xynocara Kenamus.
Jdputmagarn 6UP WOHHMHT 3puTMara uylwuaraH wuoHnap 6unad
6ornaHn6, dHaga Mypakkabpol (KOMNNeKC) MWOHMAap UOCUN Uum-
anw yonnapu 6yHAAH MYyCTacHo.

KOuopuga aiTunraHnapjaH LWyHAal HaTuxa Kenub ywmuagw
arap 03 3puiiguraH 6UpPOpP 3NEKTPONUT WOHNAPUHUHT 3puTMaja-
MM KOHUeHTpauusnapn KynaiTmacu allHU MOJAAHWHI 3PYBYAHIWK
KynaiiTmacufaH owun6 KeTca, peakuus BakTuja ”"ap LOMM Yywwa
MOALAHUHI YyKMacu uocun 6Gynaeepajgu.

JpyBYaHNUK KynaTmacu LOomAacu XUMUABUIA peakuusnap
BauTMfa YykManap Xocun Oynuwiura €ku ynapHUHr 3pub KeTu-
wura anouagop OynraH KynruHa MacafnanapHu uan LUHAWWTra
UMKOH 6epagmn, Oy Hapea aHaAMTUK XuMusaga ainmuuea Myuum
ponb yiHaigu. bupouy, WyHM Hasapha TYTWUW KepakKu, 3pyBYaH-
MUK KynaTMacu UMiAUH 3puidiguraH mopganap yuyHruHa ysrap-
Mac KaTTaamk 6ynagu, WyHAa >\aMm, spuTMara KywunaguraH o6up
MCMAW WOHNAPHUHI KOHLUEeHTpauuacu y uagap opTuy 6yamaciuru
WwapT. AXwu apuilguraH 3nekTponuTnapa TyluHraH aputmaga*
M WOHNap KOHUEHTpauuanapMHUHI KynaihTtmacu 6owua moaga*
nap MULLOOUMHUHI 03 €KW Kyn 6ynuwura uapabd aHua ysrapuwim
MyMKuUH*. LUy cababnu, 6yHgain wonnapga 3pyBYaHAUK KynaiT-
mMacu uoHgacura uapab uunumHaguradH “~ucobnap noTepu Hatu-
Xanapra onu6 kenagu. AMMO aHanUTUK XMMUAja Lap XWa peak-
LmanapHu cudat xuuatngaH msounawl yyyH 3pyBYaHIMK KynanT-
Macu uougacupgaH wmyBsaggaynmat 6unaH GonganaHnw  MYMKUH.

90. ONeKTPONNT apuTmanapugarn peakumanap wy 3feKTponuT
MOHNapUHUHT peakuusnapuaup. KaHpgalhh 6ynmacuH 6upop Kyunu
3NeKTPONMTHM CyBfa 3puUTCak, 3aMOHaBWil Lapalnapra Kypa, ywa
3NeKTPONUTHUHT MONeKynanapuHu amac, 6anku auat WOHNapu»
HW TyTaguraH apuTMma onamus. Xap uaicy WOHAA Y3UHUHT Xa*
pakTepnu xoccanapu 6op; WOH uUap uUaHgalk 3puTMaga uam, Wy
IpuTMafa AHa LaHjain moHnap 6ynuwungaH uaTbu Hasap, Y3UHUHT
ywa xoccanapuHu caunab uyonagu. MacanaH, UaHAaid Hwuop
3puTMacu ONMHMacuH, 6apubup, rMAPOKCUA WOHU NAKMYCHWU Ky*
KapTupagu, 3spuTmara COoByH Mmas3a 6epagH Ba Loka30. LUyHpai
UnMnn6, 3NeKTPONUT 3puTMmMacu, acnmpa uoHnap (€KW ynapHUHT
rmgpatnapu) 6unaH cyB MOJeKynanapuHUHI apanawmacupjaH
KbopaTamp. byHaaH, paBllaHKW, WKKUTA Ky4ynu 37eKTPONUT 3puUT-
Macu apanawTupunraHga, peakuuara Wy 31eKTPOAUTAAPHUHT

* by ysrapuwnap uvoHnap akmmearm  KoahuUuMeHTAApPULWILWIT  ~3rapullH
HaTuxacupa coagnp bynagw,
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MofieKynanapu 3mac (MoneKynanapHWHI y3u apuTmaga 6ynmaii-
ov). 6anku ynapHUHT MOHNapuruHa kupuiwa onagu. Ly cababnm,
peakuusa HaTwXkacu Lam, ONWHraH 3apuTMmanapfa LUaHAalh noHnap
6opnururaruHa 6orauy, 6ynuwmn kKepak. MacanaH, mMunja KymyLl
Ty3nap 6ynraH 3putmanap 6unaH Xn0puh KUCAOTaHWUHT Typau
Ty3napu 3puTmanapu opacumpa coaup 6ynaguraH peakuusnapHu
Kypub uunuainnmk:

AgNO;,+ NaCl = jAgCIl + NaNO*

Ag,.SO,+ CuCljj - 12AgCl -f CuSO,

CH3COOAg -I- KC!'  1AgCl + CHsCOOK.

X~ Mma uonnapja uam cysfa 3pumaingumraH Kymyll Xaopuj-
HUHT TBOPOrCUMMOH Ol YyKmacu uocun 6ynagu.

Bup-6upugaH ¢apy uunaguraH yd XxyepT mMojfa y3apo Tabcup
umnraHga uap cadap 6uMp Xuna 4Yykma uocun OYyAUILMHW MONEeKy-
nap Hasapusa acocupa msounad Gepuw uninuH. byHpali yykma Uo-
CUN 6YNMWUHWHT cababu uwnnnub, peakuuara KupuwaguraH mMog-
JaNapHWHT uap uaicucupaH LaM X10p Ba KyMylw 3fieMeHTnapu
6opnurun KypcatunaguraH 6ynca, XyAAu lWyHAalk lwapouTaa Ky-
MyLW xnopug uocun 6ynmaguraH 6owua 6up LaTop Muconnap
KenTupuw MyMKuH. MacanaH, 6eptone Ty3n KCHO3 aputmacura
Kymyw Hutpat AgNO03 aspuTmacum Tabcup 3atTupusca, bGepTone
Ty3uga xnop 6opaurura uapamal Led uaHfail yykma uocun 6yn-
margn. Kymyw TysnapuHu Tapkubupa xnop 6ynraH Typau opra-
HUK 6upukmanapra, macanaH, xnopogopm CHC13, xn1opnukpuH
CCI3NO2 Ba 6owuanapra tabcup 3TTMpraHfja uUam YykKMa XOoCun
6ynmangun.

Macanara MOH Hasapuacu acocuja uapanaguraH 6ynca, aHr-
NalWMIMOBYMANKKA LUeY YpuH Uonmaign. OnuHraH Mopgaanap-
HUHT peakuusra ysu KupuwMai, YynapHUHI 3puTMaga AMCCOLM-
NaHraH WoHNapu Kupuwagu-ky, axump. Kymylw Ty3napuHWHT LaM-
Ma apuTManapupa 6owua unoHnap 6unaH 6up LaTopfga anbatTa
Ag- voHnapu 6ynca, xnopujg KucnoTa TY3flapUHUHI LaMma 3puT-
manapuga C1' noHnapu 6ynagun. AHa LWy 3puTManapHu kygr-*
XYPT umnub apanawrtupcak, 6Up Xun WOHAAPHUHT — XN0p OH-
NaH KyMyWw WOHNAPWHMWHI Yy3apo TabCWup LUAWWKWIa HMKOH 6ep-
raH 6ynammus, wy cab6abnu, yyana LOMNHUHT >;ap ualicucmupa xam
6Up XUN YykKMa — KyMyLl Xnopug uocun 6ynagu. IpuTMmajga Ky-
MyLW WOHANapu 6unaH XNop MOHANapW yuypauica, pasBllaHKuW, uLamu-
Wwa KyMmyw Xxaopug uocun 6ynagwu.

WyHaah umMnmb, KyMywWw WOHNAPUHUHI épaamu 6unaH 3put-
MajZa X/iop uoHnapu 6GOPAUTUHW Ba, akKCMHYa, XJ10p WOHNAPUHUHT
époamy 6unaH Kymyw WOHNapu OGOPAUTMHU OCOHIMHA aHuunau
onamus. Aemak, CI noHn Ag‘ nouura, Ag- moHn aca CI moHura
peakTus 6yna onagu. bawapTH 3puTmagaru Xnop 3pkuH CV'
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MoHNapn ~onuga 6ynmai, 6anku 6owua MoHNap KM guccoumnnaH-
mMaraH Monekynanap Tapkubupa 6ynca, y BauTha, KyMmyw WOH-
napn xnop 6opaurMMy aHuunawra épgam 6epa onmangu.

BepTone Tysum Ba Tapkubupga xnop 6ynraH opraHukK 6GuUpukma-
napra Kymyw Ty3napu TabCup STTUPUATAHLA KyMyW XIopuj
yykmacu “ocun bynmacnuru ouopuga antmb6 ytunau. BYHMHT
cababu wyHpaku, 6epTone Tys3u:

KC1037IK-+C10:

TeHrnamacu 6ylimuya pguccouunavagn Ba YHWHr 3putmacuga CI'
MoHNapu 6ynmaingu; XJOPHWHT  OULOpHAa aWTUAraH OpraHHK
6uprkmanapum aca, ymMymaH, uUoHnapra AUCCOLHNaHMamngH.

KOuopuga alTHAraHnap apuTMagarn 31eKTpoauTnap opacu-
fja 6ynaguraH peakuusanap iuy aneKTPoOAMT WOHNAPUHUHI peak-
uumanapuaup, fJeraH xynocara o116 Kenagw.

91. WoHunu TeHnrnamanap. Opgatgarn XuMMuaBuiA TeHrnamanap
MONeKynanapHWHIr MoOHNapra AUCCOLUNAHULIWHH aKC 3TTHpPMaiau,
WYHra Kypa apuTmanapgarv 3/ieKTponuTtnap ysapo tabCcup Uuun-
raHga cogup 6ynaguraH peakuHANapHUHT MOMMATUHM Mnpoganall
YUYYH MonNnawu TeHrnamanapga H oinganaHunagH. ByH-
faH aBBanrm naparpagga Kypub UMKUAraH peakuHANapHUHT
6MpN y4yyH, MacanaH:

AgNO03+ NaCl = NaNO03+ iAgCl 1)

peakumacy yYyH WOHAWM TeHrfaMaHu uuuapanfHk.

By peakuuMsiHW amanra OWWPMLI Y4YyH, KyMYyLl HUTpaT Ba HaT-
puii xnopup apuTmanapusau apanawTmpamns. Kymyw xnopug
yykmacu >‘ocun 6ynagu, HaTpuidi HUTpaT 3ca 3puTMaja Lonagu.

Kymyw xnopug, HaTpuii Xi0puf Ba HaTPWA HUTPATHUHT 3PUT-
Maga Tyna [AuccouunaHuM Ba KyMyw Xa0pujg YyKMacurmHa
6up-6upn 6GunaH 60rnaHraH Kymyuw Ba X/I0p MOHNapupaH Ty3un-
raHAUTUHK Haszappaa TyTu6, (1) TeHrnamaHu uyinmaaru KypuHuwga
E3UWNMU3  MYMKUH:

Ag-NO;+ Na-+ CI'= Mr+ NOa+jAgCI. 2

dpuTmanap apanawiTUpuAraHfaH KeiiMH UaHAan ysrapuw 6yngu?
dpuTtmanap apanawTupunraHgaH Harapm N 03 Ba Na- moHnapu kKaHgai
3pKUH b6ynraH 6ynca, 3puTmanap apanawiTupuiaraHgaH KelinH Xxam
WYHAAn 3PKUHAHTMYA UonaBepau. bBup-6upy 6unaH 6UpPUKNG, 3pu-
maliguraH Kymyuw xnaopug ~ocun umnraH Ag- Ba CIT HOHnapHruma
y3apo Tabcup uunagun, xonoc. Oemak, NO3 Ba Na' uoHnapu peak-
umsga MyTnako MWTUPOK Kunmagu. MOLOMUKM LWIYHAANW 3KaH, Wn-
rapu peakuymsnapga CcyB €KUM XaBO MIUTMPOK 3TULWIMHM KypcaTmara-
HUMU3JEK, 6y WMOHNAPHUHI WLWTUPOKLILW X;aM peakuus TeHrnamaeHja
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KypcaTMmacak 6ynagu. by WOHNApPHUHT GenrunapuHu TeHrnaMaHuHr
MKKana umcMmaaH uumuapub Talinacak,

Ag'-f- C I'="AgCl 3)
>hocun 6ynagn. Kypub umumnadtraH peakuWAHWHT  WOHMH TEHT-
namacu WyHAan KypuHuwpa 6ynagu. by reHrnama Monekynsp
TeHrnamara uaparaHfja aHya coppa Oynuwm 6unaH 6upra, cogup
bynaguraH peakuMSHWUHI acn MOMMATUHM uUaM Hdopanangm. Ky-
MyLW na XA0puf KWUCNOTAHWHI 3pyBYaH Ty3napupjaH uaiicH 6upu-
HW OfIMAHNWUK, uUamuwa 6up Xun XUMUABUIA npouecc cogup 6yn-
raHuwpaH, 6y mopfanap opacupa to3 6epaguraH peakuus HLOPH-
Jarn WOHAH TeHrnamMaHuHr y3m 6unaH HdojanaHaBepagu, UYYHKU
6y peakuuManapHWHr “amMmacuga uam X/10p WOHMapU KyMYLW WOH-
napu 6unan 6UpUKMG, Kymyw XA0pup LOCWA Uuunagu.

Jemak, MOHNW TeHrnamanap, ogargarn MOJeKYnap TeHrnama-
NapHWHI akcumya, MyailsH moppanap opacupa to3 6epaguraH 6um-
pop peakuusa TeHrnamanapu 6ynmai, 6up-6HPHra yxwaw peak-
UMANapHUHT 6YyTyH 6uUp rpyMnacuMHW y3 uuura onagw. Y napHUHT
MYy MM UMMMaTM Ba auamuATM LaM aHa LWyHAa.

92. 3ﬂeKTp0]'II/IT IpuTmMmanapupa 6yna,q1/|raH anMawnHuw peak-
umanapHuUHr MmexaHusmu. Cyspgaru aputmanapfa 31eKTPONUTAap
opacupa coaup 6ynaguraH 6upTanaii peakuusnap anaMalliMHULL
peakuuanapu Tunura Kupagu. by peakuuAanapHUHT MexXaHusMuuu
6upmyHua 6atadcunpol Kypub umuainnuk;  6yHAa, Kyydau anek-
TponuTnap Tyna guccouunavagH, geb umcobnaiimms.

AnNMaWVHNUW peakKUUACUHUHT YMYMUIA KYPUHULWHUW Lylingaru
TeHrnama 6unam wudoganaw MYMKUH:

AB + CD =Al) + CB.

AB Ba CD napHWM Ky4dnu 3feKTponuTnap Ba, Aemak, bynap-
HUHT 3puTmanapuaa Hyuyn A\ B', C' Ba D' 3pKuH uoHnapm 6y-
nagun, pe6 tapas umnannuk. Y BauTha, peakuMSHUHI HaTuxXacwu,
yMyMaH, uocun 6ynaguraH AD Ba CB mogfanapHUHI LaH4Yanuk
spuwmnra Ba LAl fapaxafja AUCCOLHMaHUWHra 6ornuy 6ynagw.
By eppa, ukkuTa acocuin )on 6ynuwin MymKuH: 1) yocun 6yna-
AvraH mopfanap Uam cyBAa HXWW 3puinguraH Ky4ynum 31eKTponuT
6ynagn Ba 2) uocun b6ynaguraH MogganapHUHT 6upyM €KUM MKKa-
nacu uam apumalign, éxyg ynap Kyycus 31eKTpPoauTaap Katopu-
ra Kupagwu.

MKKana uonfja xam UaHAaih uofguca pyH OGepuULINHU KOHKpeT
mMuconnapga Kypub uuuannmk.

MKKuTa Kyunu anekTponut Hatpuii xnopug NaCl Ba KanuH HUT-
pat KNG3 sputmanapuHu apanawtupamu3. bynap opacupa 6ynagu-
raH ysapo TabCuUp MONEKYNAp LWaknja TeHrnama 6unaH udgoganH-
nagu;

NaCl | I\NOj - NaNO#+ KCI
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HaTpuil HMUTpaT GunaH Kanuin xnopup cysfa AXWW apuiAgnuraH
aNeKTPONUT 6ynraHugaH, wunrapu 6y peakuus oxwupuraya 60p-
mMaligum Ba ONWMHraH Mopgpanap 6wunaH xocun 6ynraH Mopaganap
opacufa MyBO3aHaT “onatum “apop Tonuwwura cabab OGynagw,
fe6 "Hcob6naHap 3au. JHAuMNuKAa 6uM3ra MabAyMKu, TypTana
TY3HUHT ~aMMacu Xam Kyuau 3fnekTponut 6ynu6, moHnapra 6a-
TamoMm auccouunnavagun. Ly ca6abnu peakuMSHUHT WOHNWU TeHr-
namacuHn "ynnaHu6, Kyiugaruya é3a 0naMmu3:

Na*+ CF+ K+ NO;= Na"-f-NO> K’+ CrI.

ByHAaH KypuHWO TypubanKW, 3puTManapHn apanawtupuiijaH
0N1AUH \am, ynapHu apanalTupraHfaH KeinH >am sputmaga hakat:

Na', K', CI Ba NOj 3pKuH noHnapu 6ynagm.

WyHpaint  uHAMG, WMOH Hasapuacura Kypa, aHuW Xx;onpga
yMyMaH ”“euy “aHpaW peakuus copup Oynmaii-
4 V. HaTpuii xnopug Ba Kanuii HUTpaAT 3puTManapu apanawTupun-
raHfa Ha WCCUKNMK YMKHLW Ba Ha WCCUAMUK OTUAULW ~ogucanapH
pyv 6epmaraHu >‘am 6y XynocaHu Tacaunangu “ampga XMMUABUIA
$3rapuw 6ynmarawiun KypcaTtagu.

Arap >‘ocnin 6ynaguraH mogpanapgaH 6uvpy Kyycu3 31eKTponuT
6ynca, 6owuaya MaH3apauum Kypamu3. Mwucon TapuacHpa, HaTpuii
auerat CH3COONa 3putmacu 6unan xaopug KucnoTa 3aputMacu
apawTupuaraHga cogmp 6ynaguraH KyWHAarH peakumsiHu onainuk:

CH3COOMa - HCi = CH3COOH -f NaCl.

JpuTManap apanawtupunuwmpad onguH ynapga Nal CH8COO', H'
Ba CI uvoHnapu 6op 3au. ApanawtupuinraHiaH KHilthH CHsCOO'
noHnapun sputmaga H' woHnapu 6unaH yuypawmb, ynap 6unaH 6upu-
Kagu Ba Ky4dycus anektponnt—ecupka kucnota CH3COOH  HuHr
JuccoumnaumaraH MoJsiekynanapuHu “ocun uumnagu. by “oguca aput-
Mafia cupKa Kucnota [JUCCOLMALMACUHWUHT Japaxacura Mysogpu”
KenaguradH coHga H' Ba CH3CO(Y woHnapu LOATyH4Ya AaBOM 3Tagwu.
Hatwxapa, aputma Na-, CI uonHnapu, CH3COOH wmonekynanapu
Ba 03po™ coHga H' Ba CH3COO' wuoHnapura ara 6ynagu. IT Ba
CH3COO' noHnapuvHu 3abTMbOpra onmMai, cogup bynagmraH peakuusiHu
AyWHZarn WOHAM TeHrnama 6unad udoganaiumMmms MyMKUH:

H*+ CT+ Na'-f CHX 0O'= Nee+ CI + CH3C.OOH
KK peakunana WWTUPOK 3TMaraH WOHNap l4I/lKapl/|6 Tawnanca,
H*+ CH3COO'= CH3COOH

6ynagn.

Oemak, 6yTyH peakyusa H: Ba CHyuCOO' MoOHNapHUHI AAcco-
uunaHmaraH cupka Kucnota MOAeKynanapuHu >;0CU1  LUAWUHLL-
faH ubopatanp. ByHpail peakuus KyydnM KWUCNOTaMMHI  Ky4ycus
KNCNOTaHW YHWHI Ty3uaaH CUKHO umuapuwl peakumscu pgeb6 ara-

21 M. N Tnueka
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nagwn, YyHku Oy peakuymsaga Kyunm kucnota (xnopug Kucnota)
apuTMaga Kydcums kKucnota (cupka kucnota) 6unaH anmawmHagu.
Kyucus pguccouunaHaguraH moffa LOCUA LWUAYBYM peakumara
MKKWUHYN MUCON cudaTmiaa, Kyyaum KUCNoTanapHWUHI Kydau acoc-
nap 6unaH HelTpannaHuWw peakUUACUHU KypcaTULl MYMKUH,
MacanaH:
HQ I-NaOH - NaCl + HD.

By peakuus BayTtuga uocun 6GynaguraH MoAAanapHWHT GUpU—
CyB— aManja MuoHMapra LUapHii6 guccouunaHmMaraHupaH, WOHN
TEHrnamMaHu uynnaHH6, KyWuaaruHH LOCUA LWUNaMuns:

N-b0 4 Na+ OH'—Na-hClr+ HO
H+OH' H20.

KeliMHrun TeHrnama uap LUaHAaWh Kyyaum KucnorTa-
HUHT Uap uLaHAal Kyuynum acoc 6unaH HelTpannaHuw
npoueccuHn ngoga umnaaun. lemak, HeidTpannaHWw BOAOPOL WOH-
napu (K1 rMapoKCOHUI noHNapu) 6unaH rMAPOKCUA MOHNAPUHUHT
y3apo 6upuknb6, cyB MONeKynanapu LOCWN KuWAuwugaH H6opart-
OHp.

MOLOMMKKN, KYy4nu KWUCAOTAHWHI Ky4yaum acoc 6unaH HenTtpan-
NaHuW npoueccn uamulua BOAOPOS es TUAPOKCUN WMOHNAPUHUHT
6upuknwmnaaH nbopaT 3KaH, y BauTAa Wy npoueccaa axpanub
ynuaguraH WCCUUIMK MULAOPM, KWcnoTa Ekum acoc Tabwuatmpad
uaTby Haszap, uamma BauT 6up xmnpa 6ynuwm Kepak. Taxpuba
0y XYNnoCaHUHT TYrpuaWrMkKW Tacauunaigun; "ap uaHgah Ky4unu
Kucnota uap LuaHgaih kKyuynum acoc 6unaH wuelTpannaHmwb, 6up
rpamMm-mMonekyna CcyB LOCWUN UuunraHga, TtaxXxmuHaH, 13,8 kkan
UCCULANK axpanub umuagu:

HC1 + NaOH = NaCl + HD + 13,75 kkan
HNO03+ KOH = KNOs+ HD + 13,77 kKkan
HC1 + KOH = KC1 + H2D +13,75 kkan.

X,ocun 6ynaguraH mopgfanapHuWHr 6upun apumaiguraH 6ynué,
IpuTMajaH 4YykMa €ku ras Tap3upa axpanub uuuaguraH uon*
napfa uam Kyuycu3 3MeKTPOAWMT Locua  uuanw 6unaH 6opagu-
rau peakuusnapra yxuwaw peakuyusnap coaup 6ynagun. HOuopu*
fa Kypub uumumnraH peakuusanap, sbHU KyMyLW TY3/fapuHUHT X0-*
pug Kucnota Ty3napu 6unaH y3apo TabCup 3TULW peakuumsnapu
6yHra mucon 6yna onagu, 6y peakuuanap Kymyw Ba Xaop
MOHNapuAaH 3pumaliguraH Kymyw Xa0pua LOCUA UWAWW  peak-
uusnapmanp:

Ag +Cl=|AgClI.

Tyrpu, MyTnauo apumainguraH mopgpanap 6ynmaigu, wy ca-
6a6nu, Kymyw Xaopug Xocun 6ynuil BauTuaa, KyMYLl WOHIapw
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6unaH Xnop WOHNAapuAaH KyMyw X10pua 3pyBYAHAWUTW Kynant-
mMacura MyBoguM" KenaguraH mutgopha 3putMaga K;onagu. by
MULAOP HMUXOATAA 03 OynraHujaH, peakuuMsaHW WOHAN TeHrnama
6unaH ugopanawga yHum “ucobra onmanmus. KMiivH 3apuidguraH
mMogganap ~OCHA "unyBum 60w a peakUHANAPHWUHT WOHAW TEHT-
namanapuHu Ty3uwfaa "aMm Xygau wWyHaaw ~nnamus.

JHAM, peakuuara KuWpuwaguraH MoppanapgaH 6upum Kyycus
3NeKTpoNuT 6ynraHpa, "“aHpai peakuus 6opuWIMHKM Kypub un-
uainnmk. Arap peakuuma HaTtumxacupga ~ocun 6ynaguraH 6apua
MoAdanap Kyynu anektponutnap 6ynca, an6atta, ey “aHpai
peakuus cogump 6ynmalifn; macanaH, cupka Kucnota 6unaH Ka-
AN XNnopupa spuTManapu apanawTupunraHga ey “aHpaii peak-
ums KeTmangu. JlekmH “ocun 6ynraH MoppanapgaH 6upu éku
MKKanacu peakumara KUpuWraH 3NeKTPOAMTAaH Kypa 6uMpMyHYa
Kyycus anektponutnap 6ynca, peakuuara KupuwraH 31eKTpoOAuT
O6yTyHnaih y3rapub KeTuwu MYMKUH. Mucon rapuuacupga, cupka
KWCNOTAaUWUHT YIOBYM HaTpWUil 6munaH HeWTpanfaHuw peakunsiCuHM
onannuk:

CH,COOH + NaOH — CHsCOONa + H2A.

Cupka KucCnoTa Ba YKOBUM HaTpuii apuTmanapu apanawtupunca,
WyHAah apuTma “ocun bynagmkum 6y apuTMaga fgactnabkum naitga
Na-Ba 01 ' moHnapn 6unaH o3pok; H' Ba CH3COO' noHnapu 6yna-
an; H' Ba CH8COO' noHnapn 3sca cupka KWCNOTaUMHI guccouunnamn-
mMaraH Monekynanapu 6wunaH MyBoO3aHaTAa Typagu:

CH3COOH M H'+ CH3XOO.

H' 6unaH OH' woHnapu yupawraHga, ynap 6up-6upun 6unaH
6upukn6, amanuin guccoumnaHManguraH CcyB MofeKynanapuHu
x.ocun uunagn. Bopgopop moHnapu 6ornaHraH capu cupka Kucno-
Ta Monekynanapu 6unaH YHWUHT WMOHMapu opacuparn MyBoO3aHaT
6ysnnagnm Ba SAHrM MoONeKynanap AuwccouumnaHa 6ownangun, 6y
Aopmuca MONieKynanapHWHr “amMmacu [esipiiyM uUoHNapra napdyana-
HWM6 6ynryHya pgaBoM 3Tagu.

WyHgait umnnb, aputmMaga O6up BaTHUHT y3uWja WKKU MpO-
Lecc— cupkKa KucnoTa MOMeKynanapMHUHI AuccouMnaHuw npo-
Leccu Ba BOAOPOJ WOHAapu 6unaH rMAPOKCUA WOHNapu 6Gupukné
CyB MoOnekynanapu “~ocun 6ynuw npoueccu 6opagu. Coaup 6yna-
auraH >"amma “ofgucanapHu “yiauparu cxema waknupa Kypcatuil
MYMKWH:

Cli3COOH -H -+ CI 2C0O0'

NaOH- OHY Na-.
1
HD
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AViHM Xcnpa. HelTpannaHuw peakUWsCUHW KYyuNu KucnoTa-
HAHI Kyuynu acoc 6unaH HeldTpannaHWW peakuuscu CUHrapw,
ABHU

H-+ OH'= HD

Kabu wuownu TeHrnama 6unaH udgoganaw HoOTyrpu 6ynyp 3gm,
YyHKM 6M3 ONraH 3putMaja BOAOPOAHUHT 3PKWH WOHNApu fesp-
o Ayy sau, ynap peakuus faBomupja, cupka Kucnota Mone*
Kynanapugau uocHn 6ynau. [lemak, cuMpkKa Kucnota Mofekyna-
napu uam, TMAPOKCWUN uoHNMapu 6ornab onraH BOJOPOA WOHMapu
ypHUra aurngad sHru - noHnapum etkasub 6epuw 6unaH peak-
uusga 6unsocuTa MWTUPOK UUAAW.

By LOAHW WOHAH Teurnamaja akc 3TTUPMOL, YYYH, CMpKa Kuc-
NnoTaHW MoOfieKynanap KypuHuwuga, AbHWM 6OU3 onraH aputmaga
0y KucnoTa acocaH uaHfali KypuHuwan 6ynraH 6ynca, wyHAaain
KypuHuwga ésamus

CH,COOH + Na-+ OH'= HD + Na-+ CHCO'.
Yxlaw “agnap 4Hkapub TawnaHca,
CHaCOOH + OH'"H~O + LW 3CO0’

Xocun 6ynagu.
by TeHrnama peakumaga cupka KucnoTa MOJIeKy/anapuHUHT
6unsocMTa MWITUPOK ITUWMHU KypcaTubruHa uonMal peakuus
HaTuXxacupga, Cys MoOnekynanapupaH tawuapu, Xyga kyn CH3
COO' woHnapu uyocun OGynuwmunm xam Kypcatagu, CH3CO007
MOHNapu 3ca peakumsajaH aBBan 3puTmaga feapnu nyw 3gw.
CvpKa KWCNOTaHWHT HeWTpaniaHuw peakuusacu (Ky4nm Kuc-
noTtanapHWHr Kyunu acocnap 6unaH HeWTpannaHuw peakuusacu-
ra uapama-uapliun ynapoy) MWKKWM npouecciaH — KucnoTa Mose-
KynanapuHuUHr guccoumnaHuwim 6unaH CcyB MOJNeKynanapuHUHT
Aocun 6ynuw npoueccnapugaH ubopat 6ynraHAUrM y4YyH, HemnT-
pannaHuw BauTtupa 13,8 kkan amac, 6anku 13,3 KKan MCCULANK
ynuagm. 1 monb cupkKa KucnoTa guccoumnaHraHpa, aprtugaH, 0,5
KKan uccuunuMk wtunagu. bowua Kyuycus 3n1eKTpoONuTaap fAucco-
uunaHraHmga fHajga Kynpoy WCCULUK HOTUAUWKN  LaM MYMKWH.
MacanaH, 1wmonb runoxaoput kucnota 11C10 ywoBYM HaTpuii 6u-
naH HelTpannaHraHfga aturu 9,84 Kkan UCCUMUAMK 4unLagm.
VoHAN peaKuManapHUHT ouopuga Kypub uuumaraH mucon-
napupaH uyiugarv ymymuil XynocaHu uymuapca 6ynagu.
dnekTponuTnap opacupa anMallvHuW peakuyusnapu  6ynu-
WWHWUHT 3apyp WwapTwW MyailhsH WOHNapHWUHT & Kyuycus guccouuna-
HaguraH mogfanap, €ku amanfa spumainguraH, spuTmagaH vyykma
éxyn ras yonupa axkpanub uuuaguradH mogganap xocun 6ynuiun
yucobura spurmagaH wyuonuwunaunp. bowuava aiTraHfga, anekT-
ponuThnap apuTManapujaru peakuumanap %amuwia 3Hr Kam ucco-
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umnaHaguraH €KW 3Hr Kam 3spuidguraH mogpanap %ocun 6ynuuiu
TOoMOHWra k"apab 6opagu. Arap peakuus BauTuga aHa wWyHaam
moffanapfaH 6upopTacu %am %ocun 6ynmaca, y BakTAa, peak-
UMAHWHT y3n %am cogup OGynmaigu.

dpumaliguraH Mogpanap “ocun 6ynubruHa pfonmam, 6anku,
aKCWH4Ya, cyBAa apumainguraH mopfa 6Mpop peakTUMB TabcupupaaH
3pmnb KcTaguraH peakymanapHum “am anomga Kypumb 4m™mw Kepak.

Mwucon Tapukacuga, muc () -rugpoKCUAHUHI KucnoTanapga
3PULWIAHN ONannunk:

Cu(OH)2+ 2HCl = CuCl2+ 2HD

BupuHun "apawpa 6y peakuusa rouopupa ymuapuaraH xynoca-
ra 3ug KenraHpgain 6ynu6 kypuHagu. Ammo 6yHfa ey "aHpai
3INAANAT Ay, YyHKM Oy epaa peakuus WyHanuMwuHu Genrunai-
guraH wapTtnapfaH 6upn masxyp; macanaH, 6y epfa Kam [ucco-
unnaHaguraH 6upmkma (cyB) ~ocun OynMWKMHKM ARON Kypamus;
muc (1) -rugpoKCngHNHT spuwmnra caba6 ~am xygaum ava wy
LWCaHUHT  y3uamp.

Coanp 6ynaétran npouLeccuu MOH Ha3lapusacu HyLTanm Hasapu-
JaH uapab uynuuw YydyyH, aBBaso, MyTnauo apumainguraH moppa-
nap >4 KayoH 6ynmacnuruHu “ncobra onmw kepak. Ly ca6abnu,
«3pumaiguraH» mMopfa 4vykmacu yctuaa TypraH “ap uaHpai
CYWOKIUK WYy MOAAAHWHT TYAWHTaH spuTmMacupaH unbopat 6ynagw.
AliHn 3%onga 6oarn spuTmaga da”™aT MWUC Ba FMAPOKCWUA MOHMIapu
6opmu ékn muc (I1)-rugpoKCUAHUHT AuccouunanmaraH MONeKy-
nanapu \am 6opmu, 6yHU aHMA aTULW LWAWH, YyHKW OrUp MeTan-
nap ruapokKCUANapuHWUHI MOHMAHWLW LWapouTU 3"anM Kam TeKLu-
punraH. Orup MeTannapnuHr rUApoKcuanapy MONeKynap naHxa-
panap 3"ocun uunMwu Ba, AeMak, 6y rugpokcumpgnap apuradga,
YNapHUHT MOJeKyfnanapu spuTmara yTulIM Ba y epAa WMOHMIapra
6up Kajap AuccOLHNaHUWKW 3"TMMonjaH Xonu amac. by 3"onga
muc (I1)-ruApOKCUAHUHT TyRUHTraH 3puTMacupa ysapo 6ornaH-
TaM WMKKUTa MyBO3aHaT 6ynagu: 6ynapgaH 6upu— yykma 6Gunad
sputmara yTtraH MHe (1[)-rupgpokcug Mofaekynanapu opacuparu
MyBO3aHaT Ba MKKMHYMCMK 3ca ylla MofeKynanap 6unaH ynappaaH
Aocun 6ynraH WOHMap opacugaru MyBO3aHarT:

1 2
Cii(OH)Ziéiu(OH)Z(r:)Cu'w 20H'
u$Kkmaga apuTMaza apuTMaga
MHe (M)-rugpokcugra KucnoTa TabCuUp 3TTUpraHMMmu3ga ruj-
pPOKCUA WOHNApW KWUCNOTAaUWHI BOAOPOJ WOHNapu 6GunaH 6orna-
HW6, CYBHWHI guccoumnammaraH MojekKynanapuHu stocun uunagu.
FMAPOKCUN WMOHNAPMHUHI Kamaliuwwy HaTuxkacumpja MyBo3aHaT (2)
pap”on 6ysunagu Ba muc (IM)-rugpoOKCUAHUHT SHIM MONeKynana-
pu guccounnauvagm, 6y aca, y3 HaBb6aTmpga, MyBo3aHaT (1) HUMHT
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by3umnnwnra Ba YyKMaHWHr 6up uMcMyu aputmara ytuwmra cabab
bynagn. [Owuccoumaums HaTuxacupga uocun 6ynraH TFUAPOKCUN
WOHMlapu fiHa BOAOPOJ MOHNapu 6unaH 6upukagu Ba LOKaso, 6y
npouecc KucnoTta etapnu muuygopga 6ynca, YyKMaHWHI "“ammacu
spuTMara yTryHya AaBoOM 3TaBcpagu. Pyii 6epaguraH uamma Xo-
gucanapHu uyingary cxema Tap3uja KypcaTull MYMKWH:

CuOH)2-Cu(OH)Cu" + 201’

udpkmaga apuTMaga
2HC1-+2CT4- 2H-

]
2HD

UykManapHUHI Ba CyBAa 3pumainguraH 6owua 371eKTPOnuUT-
NapHUHT 3puWM LaM Wy Tapuua wusounab 6epunagu.

By peakuuanapHu UOHAW TeHrnamanap 6unaH udopananguran
fyncak, cupka KWUCMOTAHWHI YKOBYM HaTpPUA 6GunaH HeildTpanna-
HUW peakumacupa cupka KucnoTa UuaHaalk Mynouasa acocupa
MofieKyna uonupa ésunrad 6ynca, YykmMafaru 3/eKTPOAMTAapHU
XaM XyAAau wyHpaal mynouasa acocupa mMofnekyna uonmpa ésuwu-
mun3 kepak. LWy ca6a6nu, muc (I11)-rugpoOKCUAHWNHT XI0puga Kuc-
noTaja Spull peakuusicu LyhWmparm MOHAW TeHrnama 6unaH umdo-
fanaHagu:

Cu(OH)at2H=Cu"+ 2HD

WyHaah umnunb, uniinH apuilguraH  3NeKTPOAMTHU  3pUTULL
YUYH, WY 31eKTPONMTHUHT 3puTMara bepaguraH voHnapugaH 6u-
pUHKU 6Gornaw Kepak*. ByHra, KynuH4ya 3M1eKTPOAUT WOHNapun 6u-
NnaH 6uMpnMkKM6 Ba KaM jAuccouunaHaguraH Mofja LoCUN Uunyeyu
MOHNAPHW 3puTMara uywuiw Wynn 6unaH spuwimnagu.

93. Wounu Tenrnamanap tysuw. ARpuUM 31eMeHTNap Ba ynap
OMpPMKMaNapuHUHT XoccalapuHu ypraHuwpaa 6usra yuypab Typa-
OWTaH KYNYHAWK peakuusiap 31eKTponuMTnap 3puTmanapupa
YNapHWUHT MOHNapu opacuga cogup 6ynagu. LUy ca6a6nu, noHam
TeHrnamanap Ty3uw RAynuuu ypraHn6 onuw aiHuuca MyuUMAHP.

ByHAaH aBBanrum uaparpagpga WOHAWM TeHrnaMmanapHWHI TUMNKK
MHconnapu 6atagcmn Kypub uuumngn. WoHAM TeHrnamanap Tyr-

* JpyBYaHNMK KynaiTmacu ?;aumparn TylwyHyagaH goiiganaHH6 (89 napa-
|padhra uapancuH), 6Gowua Ayn 6HNaH "“aMm XygauW WyHAak Xynocara KenHw
MYMKUH. [apfauHuaT, UWiAuH apuiignrad 3NeKTPONUTHUHT TyWWHraH apHTMacupja
Wy 3NeKTPONUT WMOHNApU KOHLUEHTpauusnapHHUHI KynaiTmacu ysrapmac kartTa-
nMKaMp. dpuTmara 6owua noHnap (31eKTPONUT MOHM 6unaH GUPUKMG, guccoum-
naHMaiguraH Mosiekyna "OCUA LUUAYBYM MOHAAp) UyWwWw iAynn 6GHNAH 3n1eKTpo-
NUT WOHNapupaH GHPUHU Gornap 3KaHMWU3, 3NEKTPOAMUT MOHMAPU KOHLEHTpauus-
NapUHWHT KynaTMacuHu KamalTupraH 6ynamu3; apuTMa TylWMHMaraH 3putma
Nonura Kenagu Ba y3ura Terué TypraH UYyKMaHu 3puUTUILKN Kepak 6ynagw.
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pucupa yuwa >xoipja aWTuaraHnapra Kypa, YnapHU TY3WUWHUHT
uyngarn TapTubumHu TaBcua b™Mnca 6ynagu:

1 Peakuus TeurnamacuHuW MONEKYNAp waknga ésuw Jo3uMm.

2. Ywa TeHrnamaHu “aitafiaH é3uw, 6yHAa apumanguraH éxu
KaM fuccouunaHaguraH mogpanapHu Monekyna “onupa “ongu-
pn6, 6ow”a MopgfanapHu ynap “aHpaii moHnapra fguccouunaHa-
guraH 6ynca, wyHpain woHnap “onupa €3 Kepak.

3. Peakumaga uvWTUPOK 3TMalgWraH WOHNApHWU, SbHU TEHT-
namMaHUHT “aMm 4an, }$am yHr TOMOHUAA TEHTr COoHfa yupaigurad
MOHNapHW TeHrnamajaH uyu™apub Tawnaw 3apyp.

TeHrnama TY3ULIHWHT aHa Wy AynnapuHu acga axwu ca”nab
KOMWW YYYyH, WOHAW TeHrnama Ty3uwra siHa WKKWTa MUCON Ken-
TUpaMmus.

1-Muncon. Bogopoa cynbhua (Kyucus KucnioTa) 6unaH MUc CynbdaT opacuja
6ynaguraH peakuUMsSIHUHT WMOHMN TeuriamacvHu Ty3uLL:

1) CuSOj+H2S = JCuS+ HXS04

2) cuse+ so;; + hs= \cus+ 2ir + so”’

3) Cu” + HsS= | CuS 21r

2-Mmucon. KyproiUHH (M)-runpokcHa 6HNaH xnopug kKucnoTa opacuga 6yna-
OHFaH peakUUAHWUHT WOHAW TeurnamacuHu Ty3uLl:

1) JPb(OH)M-2HC1 = j PbCI2-f 2HsO

2) \ Pb(OH)22H -+ 2CF= | PbC1WN- 2HTO

KelinHrn TeHrnamagaH 3"e4 “aHfail MOHHM uumuapub Tawnab Gynmaign, 4yHKM
peakumsifa UKKana MoH xaM—H- Ba CIT MOHNapu xaM MLITUPOK Lunagw.

Bup 03 mManaka “ocun umnraHfaH KevH, MOHNW TeHrnamanap-
HMW 6upaTyna, AbHWU OUPUHYM Ba WKKUHYM 6GocmunapHu &E3nb
yTupmaim “am, Ty3uMlWw MYMKWUH. BYHWHT YuyH, “yhiupgarmnapHu
aHuL 6UIMW KepaK, XONoc: a) aHW peakUMAHWHT Gopuwwun "aiicu
mogga “ocun 6ynuwura 6ornm”; 6) Wy MoAdaHMHT ~ocun 6ynuwn
YUyH iapyp MOHNap apuTmaga Taliép “onga 60pmMu EKM ynap Kyu-
eH:! gnccoumnaHaguraH, € “MAWH 3puiignuraH MOAZanapHUHT Mo-
NeHynanapuwpaH peakuus npoueccupa “~ocun 6ynagumu? by
Aongn  TeHrnama TY3WWHW YHUHT WKKUHYM apMmujaH  Gowwnaw,
AbHM WLwWan, “ocun 6ynaguraH mogna opmynacuHu &3mb, CyHr-
pa wy MoAAaHWHI ~ocun 6ynULIN YYyH 3apyp WMOHAapHU €KW MOH
na MOJICKynanapHu; WUOAT, peakuusa HaTuxacupga “ocun 6yna-
AWraH WoHnapHu é3uw kynakpo”. LWUyHAaH KelnH, KO3ppuumneHT-
nap TaHnaw Kepak.

MoHNW TeHrnamanapHu Ty3ul Yy4yyH Laicu Tysnap cyBfa apu-
WKHNM Ba QaiieH Ty3nap amanfja 3puMMaciuUruHM 6unuw 3apyp.
JuamMaZaH Kyn TapuanraH MeTannapnuHr aHr My~uMMm Ty3napu-
HUHI  CyBAa 3pyBYaHNHIUra fJoip ymymuii mawvaymotnap 14-
>Xagsanpga KENTUPWUATAH.

www.Orbita.
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14- >kapean
3HI MyX.UM TY3NapHWHI CcyBfa 3pyBYaHAUTK
Ty3napHHHT TPYBYAH/HIU
KuncnoTtanap
HNO03 Namma Ty3napu 3pyByau.
Af'Cl, CtiCl, PbCljj, Ba 11&C2 nam 6owka 3"amva Ty3na-
Jici pn 3pyBuau.
BaS04, SrSOj Ba 1'bSO,, nan 6owua 3"avMva Ty3napu apys-
11504 yaun.
Hopman Ty.unapupaH auat HaTpuii, Kanuii Ba ammouniam
H& O, Ty3napHruHa spyByYau.
ndrot By 3%av wWyHAai.
H*5
MeTannap
Ka Ba K Lamma Tysnapu apyBuan feca 6ynagu.
94, CyBHUHI guccouHnaHuwmn. Bopopopn Kypcatkuy. WoHnap-

HWHI y3apo peakuusnapuga uocun 6ynaguraH, 3Hr Kam Auccouu-
naHafuraH MmopganapgaH 6upu cyBaup. Tosa CYB 3/1eKTP TOKWHU
Xyfa 6MOH yTKasaju, NeKuH uap uonga, 6up kagap, ynyaé 6yna-
AUTAH 3N1IEKTP YTKa3yBYaHMUK XYCYyCUSTWra 3ra; CYBHWHF, rapuu
kam 6ynca uam, 3nekTp yTkasHwwura cabab, YHWHI BOAOPOS Ba
rMAPOKCUA UWOHNapura O03rMHa AUCCOLMAAHWNWMNANP:

HA H-+OH'

To3a CYBHWUHI 3/1eKTp YyTKasyBuaHnurura uapab, cysgaru
BOAOPOJ WOHNapu 6unaH TrUAPOKCUN WOHNAPUHUHT KOHLEHTpa*
UMACUHU umco6nab YHKWW MYMKWH. By KoHueHTpauua 10 7
r-MOH]N ra TeHr 3KaHAWUTW Mabiym Oyngw.

CyBHUHI AguccouunaHulunra mMaccanap TabCUpu LOHYHWHU TaT-

6UK 3TKNO:
1H)|OH'1 K

111.01
TEHTaMaHu &31W  MYMKWH.
By TeHrnamaHu uyimparuya ysraptupub ésamms:
[H-1.[0H'] = [HD]-K
CyBHUHI pAuccouuauus fgapaxacu >kyfga kam 6ynraHupaH, guc-
coymnaHmaraH H2D MonekynanapuHUHT KOHLEHTPaLUACUHW cyBAaru-
Ha 3aMac, 6anku CyB UYLWIMO CYHATUPUAraH Uap UaHjain apuTMaga
uam ysrapmac KatTanuk fe6 xucobnaw MymkuH. Ly ca6abnu,
IM0] «/C HM SHIM KOHCTaHTa /<HD 6unaH anmaliTupcak
[K-J¢[OH']= /CHX)
TeHrnamMa xocun 6ynagu.
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By TeHrnam BOLOPOA Ba TMAPOKCUA MOHMApPU KOHLEHTpayus-
NapuVHUWHT KynaidTmacu y3rapmac TemnepaTypaja CyB Y4YyH Ba
CyB Pywmnb cylnTupuaraH spuTManap y4yyH ysrapmac KaTTanauk
3KaHAUTUHKU  KypcaTagu. AHa Wy ys3rapmac KaTTaauk CYB-
UnHr momnmnm kKymawntmacu peb atanagn. KelivHru TeHr-
namara BOAOPOA Ba TWAPOKCMA WOHNAPW KOHUEHTpauusnapuHm
AYANG, YHWHI COH KWiAMaTMHW Tomuw "“MIWH 3Mac:

Kh.o= O~7-10"7= 10-~14

BoAopoA WOHNApPUHWHI KOHLeHTpauuacu 6unaH rugpokcun
MOHNAPUHUHT KOHUEeHTpaumuscu 6up xun Ba xap uaicu 10 r-noH/n ra
6apaBap 6ynraH apuTManap HeiiTpan apuTmanap feb atanagu.
Kncnotanu aputmanapja BOALOPOA WMOHAAPUHWHT KOHLUeEHTpaumsa-
CWU, UWKOPUI apuTManapfa aca rmagpokKcun UOHNAPUHUHT KOHLEHT-
pauusacu kKyn 6ynagu. bupo” sputma peakuusicu uaHpgain 6ynuwiu-
JaH KaTbu Haza*p, H- Ba OH' noHnapu KoOHUeHTpaUWANAPUHUHT
Kynaintmacu ysrapmac 6ynn6 KonaBepulln Kepak.

MacanaH, To3a Cynra BOAOPOJ WOHNAPUHUHT KOHLUeHTpauus-
cuHu, 10 3 rava eTkasaguraH MWKAOpAA KUCAOTa Kywwuaca, ruj-
POKCWUA  WOHNAPUHUHT KOHUeHTpauusacu kamaimb, [H ], [OH]
HUHT KynaiTmacu 10 M ra 6apaBap 6ynub Konuwun Kepak. [e-
MaK, 6yHaal apuTMaja ruapoKCUN WOHMAPUHUHT KOHLeHTpaumsacu

[OH/]= - ol

6ynagn. BYHWHI akcuya, vUWOp Kyliunca Ba LWy Tapuda rmapokcun
WNOHMApH/IN.H- KOHUeHTpaumacu, wmacanaH, 10-5 ra eTtkaswunca, BofoO-
POA4 WOHNAPUHWHI KOHLeHTpauusacu

10 %1
[H1=7"r= 1O-

6ynn6 Konagm,

KOKcpuaa KenTupuaraH muconnapaaH pasllaHku, 6upop 3puT-
mMajarm BOAOPOA WOHNAPUHWUHI KOHLEHTpaumscu KypcaTunca,
aliHn BaKTAa FMAPOKCUN MOHMApPU KOHLEHTpauuacyu ~am aHukKnaum-
raH 6ynagu. Wy ca6abnu, 3apuTMaHWHT KUCNOTaNWK gapaXKacuHU
AaM, MWKOPNWK fapaXacWHW Xam, MUKAOP Xu aTuaaH, BOAOPOA
MOHNMapuU KOHUEeHTpauusacu GunaH xapakTepnaw MYMKUH:

HeiiTpan sputma . . . |1T]= 10~7
Kucnotaim sputma . . [HJ]>10 7 (macanaH, 10 ® !0~~5
Wwkopwii sputmMa . . . [H)<10 7 (macanaH, 10~8, 10-1%)

JPUTMAHUHT KUCNOTANUANTU EKU UULWOPUIANUIUHN SHAfaA Of-
Aviipoy Ba “ynaiipok 60HWa ycyn 6unaH xam wugoganaw Mym-
KWUH: BOAOPOA WOHNAPUHUHT "a™MUMil KOHUEHTpauuacn ypHura iy

m-nHKBIffWWW
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KOHLEHTPaLUSHUHT Teckapu wuwopa 6GHAaH OAMHIaH norapugmu
KypcaTunagu. by KaTTaiuk BOJOpoOf KypcaTkuu paeb
aTanagun Ba pH uapdnapun 6unaH 6enrunaHagm.

pH = —Ig[H]

MacanaH, [H]= 10~b 6ynca, pH —5; [H] = 10-9 6ynca, pH =
=9 O6ynagn Ba UOKa3o. Houopuaa alTunraHnapgaH pa.BLUAHKMK,
HeiTpan spuTmaga pH = 7 6ynaan. Kucnotanu sputmanapga pH<
< 7 Ba 3puTMa UaH4YanuMK Kyn kucnotanu 6ynca, pH wyH4Yanuk
Kuumk 6ynagu. BYHWHT akcuua, uwuopuii sputmanapga pH>7 Ba
3pMTMa LaH4YanuMK Kyn Wwuopuii 6ynca, prl wyHyanuk kaTtta 6y-
nagm.

By Hucbatnap uyiugarn cxemafga fAULON KypcaTWAraH:

0 4 7 10 14
pH
[H]100 . yr- Kr7 t0-10 n~4
Peakuua Kucnoranu-'HeilTpan------—--—-- > nLILopKia

PH HM yNUalWHWHT uap Xun ycynnapu 6op. IpuTma peakuus-
CUHKM, cudaT XuuaTmaaH, MHAMKaTopnap Ae6 artanyBuuM Ba
paHry BOAOPOJ WOHMApWM KOHLUEeuTpauuscura uapab ysrapagurad
Maxcyc peakTuBnap épaamum 6unaH aHuuNaw MyMKUH. SHT Kyn
nwnatTunaguraH WHAMKatTopnap nakmyc, geHondTaneMH Ba Me-
TUNOPaHXAUP. BynapHUHT KUCAOTanu, UIWLLOPUIA Ba HeiiTpan apuT-
mManapga uaHfZai paHrnapga 6ynuwm 15-xafgBanga KypcaTuarat.

15- >kagsan
Typan WHAWKATOPNAPHWUHE paHru
3puTma peakumusacu
WHamnkaTop . .
Kucnotanu HenTpan niopun

Nlakmyc . . . . . .. Kusnn FyHadwa paHr  Kyk
deHongTanenH PaHrcus PaHrcus Tyk, umsmn
MeTunopaHX  ....cceeeenne MywTn paHr Tyu capw, Capu,

BoAopoA WOHMAPUHWUHT  KOHUEHTpaUUSCU XUMUSABUIA  TeKLL.W-
prwnapgaruHa amac, 6aiku Xuama-xua Uwnaé ymuapuwl npolecc*
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napupa, WYHWHTAEeK, TUPUK opraHuamnappa cogup 6ynagurad uo-
AvcanapHu ypraHuwga uam roaT MyuUuMm auamusaTra ara.

95. Tysnap rugponusn. CYBHWHI BOLOPOA Ba TUAPOKCUN
MoHNapura AguccouunaHull Xypaa Myuum uvofucara— Tysnap ruj-
ponusura cab6ab 6ynagu.

YMymaH, 6upop mojpjara cyB TabCuUp 3TTUpUAraHfa, Wy Moj-
JauVHT Tapkubuii umcmnapu CyBHWHT Tapkubuil uyucmnapum 6H-
naH 6upuknwwura onné 6opagmuraH uap uaHgal peakuus Tuapo-
nn3* pe6 artanagu. MacanaH, ¢ochop (LU)-xnopug PCb cys
6unaH y3apo Tabcup 3Tu6, octhut kKmnota H3 P03 6unaH xnopug
KWCMOTaHW LOCUMA Lunagu:

PC13+ 3HZD - P(OH)3+ 3HCI

Ty3napHUHT ruaponusn amanfa auuuca Kyn ydpatunagu.

Mabnymku, KucnotanapHu acocnap 6wunaH Heintpannab, Tys-
nap "ocun uMAnW MYMKWH. [emak, HOpMan TY3/lapHUHI, AbHK
KucnoTta monekynacmjaru uamma BofoOpof aTOMIapUUMHE MeTans-
ra O6yTyHnall anMaWwuHWWIKAAH  Uocun  6ynraH  Ty3flapHUHT
apuTManapu HelTpan peakuuara ara 6ynuwm kepak, aeb yiinauw
Tabuuniignp. bupou 6y dukp, pauaTt Kyuam kucnota 6unaH Kyuynu
acocnapgaH uocun 6ynraH Tysnap TyrpucumgaruHa ypuHnu 6yna
onagu. Kyucms kucnoTta 6unaH Kyynum acocnapgaH uocmn 6ynrad
Ty3nap é€ku, OYHUHr akcuya, Ky4ynum kucnota 6unaH Ky4dcus acoc-
napfaH uyocun 6ynraH Tys3nap CyBAa 3puraHpja, HeiTpan peakums
6epa onmaingn. MacanaH, Temup (lI1)-xnopug Fe C13 sputmacy,
6u3ra MabnyMKu, BOAOPOS MOHNapu (rMAPOKCOHWUIA noHnapu) 6op-
NIMTUHU KypcaTyBYU KUCNOTanM peakuUsHM HaMOEH Lunafu; Hat-
puii runoxnoput NaClO 3puTmacum ruUApPOKCUI MOHAapura Xxoc
6ynraH uvwuopuii peakuyusra ara; kanuini umaHng KCN (Kyycus
umaHmp kucnota IICN Tysu) spuTmacu LaM WWLOPUIA peakuus
6epagH Ba LOKa3o.

By uoaucanapra 3puTuaraH Ty3 MOHNapu 6unaH CcyB MOHNa-
PVHWHT y3apo Tabcup uuauwmn cabab 6ynagun, Aed TyWyHTUPULL
MYMKWH, YNapHWHT y3apo TabCMpW HaTuXacupa opTuuLvya BOAO-
poA Ba ruApoKCWN MWoHNapu uocun 6ynagn. Cysaa BOAOpOS Ba
TMAPOKCUA WMOHNAPUHWUHT KOHLEHTpaumnscu xxyaa kam 6bynca “am,
6y MOHNap CYBHUWHI fuccoumnaHmaraH 6up Tanaih mMonekynanapu
6unaH myBo3aHaTga Typagu. CyB uoHnapufaH OUPOPTACUMHUHT
Ty3 WOHNapu O6wunaH 6ornaHMWKW MyBO3aHATHU Oy3HO, CYBHUWHT
fowua MonekynanapuHu AMCCoOLUNaHMWINTA Ba 3pUTMaga CYBHUHT
bowua WMOHM Xxwuilna Kyn TynnaHuwura cab6a6 6ynagu, OGYHWUHT
HaTuXKacupa, 3puTma Kucnotanum Eku WWLOPUIA peakuuara ara
6ynné uonagm.

* «CUAPONN3» CY3HHUHT 3CAM MabHOCKM CyB GMNaH napyanaHu» fAemak-

avp.
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Ty3 voHnapu 6unaH cys WoHnapu opacuga 6ynagurad
Ba, OfaTpha, CyBAarn Bogopos Ba rmapoKCUA MOHNAPW KOH-
LUEHTPaUNACUHWUHT y3rapuliu 6GunaH 6upra 6GopaguraH
y3apo Tabcup Ty3 rugponusu aeb aTanagu.

Fmaponn3sunMHIr acocuin cababm kam guccounnaHraH mopgganap
(Mmonekyna €KW WOHNAP) ~ocii.i OYNUWINAUPD.

Fmaponus Ty3um "ocun ~WaraH KWUCNoTa Ba aCOCNapHUHT Ky-
yura “apab TypnauMya 60pUIN MYMKWH.

CMAPONU3NMHT 3HT TUNWUK “onnapunu Kypub unuainmk.

BupuHun Non. Kyucwms3 kucnoTa 6Gunpan Kyudynwu
acocpgawn “ocun 6ynrad Ty3.llatpumu ayetat CH3COO
Na 6yHra mucon 6yna onagu. X,aMma MWWK Ty3nap cuurapu,
CH3COONa “am cyBpa apuraHga, Na Ba CH.COO' noHnapura
6atamom puccouunavagu. Hasapuii xu™atgaH uaparauwga, 6y
MOHNMap CyB MWOHNapu 6unaH 6GUPMKUG, 3KBUBANEHT MUKAOPAA
YIOBYM HATpPUi Ba CUpPKA KUCAOTA XOCUA “MAMWN MYMKWUH 34u;
6upoll, yioBUM HaTpWii Kyuynum acoc 6ynraHupaH, HaTpuii MOHNapu
CYBHWHT TUAPOKCWA WOHNapu 6GunaH MyTnako 6upukmaingm.

ByHMNr akcuya, cMpKa KUcnoTa Xypda Kydycus kucnoTta bynra-
HMgaH, CH3COG' WOHNApH 3pMTMaja CYBHWHI BOLOPOA WMOHMapM
6wnaH yuypawraHga, ynap 6unaH gap”on 6umpukagn sa CH3COOH
MoneKynanapuHu xocun uwmnagu. dpuTMaja BOAOPOA MOHMApW»
HUHT KaMalHWH CyB MofieKynanapu 6unaH YHWHr noHnapu yprrl-
cuparu MyBo3aHaTHM 6y3aau Ba CYBWIUT fifa AUccOLMaHULWINTa
cabab 6ynagun; sAHrM BOAOPOA WOHMapwu xocun 6ynagu, 6ynap .yu,
y3 HaBbaTuga, aueTeT-uoHnap 6unaH GupuknMb, cupka KucnoTa
MoONeKynanapura ainnaHagum Ba 3"0Ka3o, Wy 6HNaH 6uMp BakKTAa,
spuTMaga rMapoKCUN WOHMAPUHWUHT COHU OpTajw.

Bupok peakuyus wy RyHanuwga ys3o”® gaBoMm 3TmaigH. Cyswiwr
no:l kynaitmacu [H¥]-[OH] =10~4 y3rapmac kaTTanumk 6ynraun-
[aH, TWAPOKCWA WOHMapu TynjaHraH capu BOLOPOA WMOHAApW:uULIT
KOHLEeHTpaumacm kamasa 6Gopagu Ba Te3 opafja Wy Kagap 03akub
KeTaguku, 6y uoHnapHuHr CH,COO' wuoHnapu 6unaH sHaga 6upu-
KWW YYYH UMKOMUAT b;onMaiign. Ly BakTAa cyB Monekynanapu
6unaH YHWHIr WOHNMapu ypTtacuaa ,\am, cupka kucnota CH;ICOOH
monekynanapu 6unad IT Ba CH,CO > uoHnapu ypTtacuga ,\am siHru
MyBO3aHaT Lapop TonaguM Ba TUAPOKCWU.! WOHNAPUHUHT TynaaHUW
npoueccu TyxTangu.

WyHgaih kmnnub, HaTpuili ayetaT cyB OunaH ysapo Tabcup
AunraHfja uyhmparu peakuusa cogup 6ynagu:

CHaCOO'+ HO~CH3X00H + OH'
€KW MoneKynsap waknpa ésunca, byHpaii 6ynagu:
CII3COONa HZr CH3XOOH + NaOH
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By peakuus ' MyBO3aHaTu 4anra TOMOH Ky4iau gapaxafa cui-
XuraH Oynca uam, MWOHAW TeHrnaMaHWHI KypcaTuwura Kypa,
peakUUAHWHI nupoBapauMpa 3puTMaja TFMAPOKCUA MOHMapu 6up-
MYHYa OpTWL TynjaHagH Ba HaTpuii auetat 3puTmMacum uULW-
uopuih peakuyuAara asra 6bynajgwu.

TacBMpnaHraH aHa Wy Muconga 6up Hernsam Kyucus KucnoTa
Ty3u rugponusnaHan. Kyn Hermsnm Kyucus KucnotanapjaH uo-
cun 6ynraH Ty3fapHUHT TMApoNu3uAa, ofaTaa, 3pKUH KucnoTanap
amac, 6anku, HOpPAOH Ty3nap &KW, aHuupol alTraHga, HOPAOH
Ty3napHWHI aHuoHnapu xocun 6ynagum. MacanaH, coga Ma2CO3
cyBfa apuraHga, CO"3 noHnapn xam CH3COQ' noHNapu cCUHrapu
CYBHWHI BOAOPOA WOHNapu 6unaH 6ornaHagu; 6upoy 6yHAa
Kyuycus kapboHaT kucnota H2CO3 monekynanapu amac, 6anku
HCO'3 noHnapu yocmn 6ynagn. HCO3 MOHAAPHUHT KynpoL uocun
6ynuwwnra cabab, 6y moHnapHuHr H2CO3 monekynanapura uapa-
raHfa xuitna uvinnH guccoumnanuwnamp (302-6etra LapancuH).

Mmaponns uyiigarn TeHrnama 6ylinya 6opagw:

C0;-|-H,0 HCO;-|-OH'
KN mMonekynap waknpga é3Hnca, 6yHpan 6ynagu:
Na..C03+ MD; NaHCO03+ NaOH

By peakuus HaTuXacupa HaTpuii aueTaTUMUr rugaponunsnga
OynraHugek, 3puTMaja OpTUKYA TUAPOKCUN WOHMapu uaikgo 6y-
nagw, wy cababpaH, coja 3puTMacyu LaM WWLOPWUA peakuusara
ara.

MkknHum Non. Kyunm kwmcnota 6unaH Kyucus acoc-
faun uocumn 6ynraH Ty3. by xon aBBanru uonra yxwarngu,
aMMo hapuu wyngaku, OyHpalhi Ty3fapHWUHT KaTWUOHNApW CYBHWHT
rMAPOKCUA WoHnapu 6unaH OuMpuMKagW, aHMOHMapW 3ca 3PKWH Lofaa
lonagn. TwvAapaHT Maucynotn, ojgatga, TUL PoOKe U Ty3 EKwu
FMAPOKCH TY3HWMHI KaTuWoHnapu 6ynagn. MacanaH, CuCl2— Ky4cus
acoc, avHn  mmuc (M)-rugpokeng Cu(OH)2Ba kyunu kucnota HC1 pgaH
uu-un 6ynraH Ty3—cyBfaa apuraHga Cu" noHnapyu rugpokcun ucunapu
6unnn 6mpuknb, € mHe (I1)- rugpokcmpg monekynanapuHu, ékn CuOH’
NoHNapHnu uocmun umnagn. CuOH- nonnapn Cu(OH)2 monekynanapura
LaparaHga UuuinHpoy guccouunavvwmnpaH, CuCl2 nuHr rugponmsnga
6vpnHUM maBb6aTfa aHa Ly MOHAap uocun bynagu.

Coaup 6ynaguraH peakuus uyhmvparun TeHrnama 6unaH wdoga-
nanagu:

CuCl2+ HD: CuOHCI + HC1

rMAPOKCH Ty3
€KW MOHNW waknpa ésunca, GyHpaii Gynaju:
Cun"+HrO. CuOH-+H-
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by peakuusa HaTuxacumpa 3puTMajga BOAOPOA MOHMAPU TyM-
NnauraHuiaH, Kyu4num Kucnota Ba Kydcus acocnapfaH ~ocun 6ynraH
TY3NapHUHI 3puTManapu Kucnotanu peakuusra ara 6ynagwu.

YunHum \on. Kyucms kumcnoTa 6GunaH Kyucus
acocpgaH “ocun 6ynraH Ty3. by “onga TY3HUHI aHWO-
HU “am, KaTUOHW "am cyB 6unaH y3apo Tabcup “nnagun. f'mgponus
Ma’CynoTh KyuyCWu3 KucoTa Ba TULPOKCKM Ty3 €KUM TUAPOKCU Ty3
KaTuoHnapuaup. MacanaH, agioMuHuin auetat (CH3 COO)3)Al
CyBjAa apuraHfa uynugarn peakumanap cogup 6ynagu.

CUn3COO0'+ H.,0 CH3COOH + OH'
Nr-+ H»d.:al0 H-+ H-
AlOH-Y- HDZiIAI(OH)2+ H-

WyHpah KHAMG, anlOMUHWIA auleTaT TMApPoOaM3fa CupkKa KucnoTa
CH3COOH wmonekynanapu 6unaH A1O0H" Ba AL(OH).  wuOH-
napu, 6Gouwava ailTraHga cuMpkKa KucnotTa Ba TUMAPOKCM Ty3nap
A10H(CH3C00)2 6unaH A1(OH),CH3COO xocun 6ynagwu.

Wy xungarn Ty3nap 3pUTMACMHWUHT peakuuscu Teruwnm Kuc-
nota Ba acoCMapHWHI HWcbuiA Kyuura 6ornm” 6ynmb, HeiTpan,
Kyuycu3 KWUCMOTanuM EKM Kyycu3 acocnu O6ynuium MYMKUH.

Arap yacun 6ynaguraH Kucnota 6unaH acoc Xyfja Kyycus Ba
OYHWHI yCTMra yuyyBYaH EKM 03 3pyBYaH Oynca, y BakTaa rug-
pONM3 oxXupuraya, SbHM TY3HWHT 6aTamMOM axpanumb KeTuwwmraya
6opuwmn MyMKuWH. ByHpali “opgwuca, macanaH, CyB 6GunaH antomu-
HUA cynbug Al2S3 y3apo Tabcup uwnraHga cogup b6ynagwu:

A1253+ 6HZ®"2A1(0H)3-b 3HXSF

3HAM Ky4nin KUcnoTa Ba Kyyau acochaH ~ocun GynraH Tys-
NapHUHT TUAPONW3NAHULI Ba FMAPONU3NAHMACAUTUHH KYpub uu-
Nainuk. Mucon Tapu”acupa, Wy xungaru TUNUK Ty3 cudatmpa
HaTpuii xnopuaHu onamus. HaTpuii xnopuf cysfa 3pub, HaTpuit
Ba X/JI0p MWOHnapura auccouymnavagu. HW opuga aiiTunrammpex,
HaTpWUn MOHNApPWU CYBHWHI TMAPOKCWUA WMOHNapu 6unaH 6upukmain-
on. Xyaou LWYHWHT CUUrapu, XJI0p MOHMapu “am BOJOPOA WMOHNa-
pn 6unaH 6upukmaingun, yyHkm IIC1 spuTmaga 6aTtamom MOHNa-
Hafn, BOAOPOA Ba FMAPOKCUN WMOHMAPUHWUHT 3pUTMajaru KOHLEHT-
paumacu XxXyaaum To3a cysaarugek 6ynu6 TtypaBepagum Ba NaCl
apuTMacu HeiTpan 6ynagu.

WyHaan uamb, Kyunum KucnoTa Ba Kyuynum acocnapfpaH >;ocun
bynraH Tysnap rugponusnaHmangn. bynapgaH 6owua xamma non-
napja rugponus cogup 6ynagw.

Fmaponns npoueccu HelTpannaHuWw  peakuymscura Teckapw
peakuus 3KaHNWryM " opupa KenTUpUAraH ruaponus TeHrnamana-
pugaH KypuHu6 Typmbau. BYHWHT MabHOCK LWIYKKU, Tapknbupga 3k-
BMBANeHT MWKAOpAa KWCNoTa Ba wnuwop 6ynraH aputmanap apad
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NaWTUPUATaHAa, PeakUMAHUHT oXxupuraya 60puLIn yuyH, Yy3apo
TabCUp 3TaguraH MOAAANAPHWHT WMKKanacu Lam Kyuyaum 31eKTpo-
AT 6ynuwin wapT. bawapTu, KucnoTta éku acoc Ky4vcus 6bynca,
ynap apanawiTupuaraHpaH KeivH, apuTtmaga UaMuLlla KUcnoTa
8KM aCOCHWHI WOH/MaHMaraH MoJieKyfnanapujaH o03poy Luofiagu Ba
3pUTMAHUHI peakuunsicu HelTpan 6ynmaingw.

Fmaponus pgapaxacwu, SbHWM TUAPOAM3NAHTAH Ty3 MO-
neKynanapu COHUHWHI 3pUTWUATaH YMYMWIA MofneKynanap COHuMra
Hucbatu Typnu Ty3napga Typauuya 6ynu6, rmgponus nantumga Lo-
cun b6ynaguraH KucnoTa Ba acoc Tabuatura 6oramuygup: KucnoTta
€KM acoc LaH4yanuK Kyycus bynca, rufponus gapaxacu WyHYanunK
KaTtTa O6ynaaw.

MacanaH, uyihungarn Ty3nap 0,1 H. apuTmaga Tyb6aHgaruuya
rmagponuanaHraH 6ynagu:

Hatpuini apetaT CH3C O O N @ .o 0,08%
TeTpa 6opaT KuCNOTaHMHT HaTpuiinu Tysu NaZB407 . 0,5%
Kanuii umaHmg K C N s 1,2%
HaTtpum KapboHaT N @/, 0 . 2,9%

Kyunu kmucnota Ba Kyycu3 acocnapfaH uocun 6ynraH Kyn-
ynnuK Ty3napga “am ruaponus fapaxacu Xypaa kuumkgup. Ly
cababnu, 6yHaain Ty3napHWHI rugponusnga ~ocun bynaguraH rug-
poKcu Ty3nap CcyBAa amanja 3puMainaun, 6MpPOK KOHLeHTpauuscu
HMLOATAA KaM 6ynraHufgaH ynap, ofjaTtja, apMTmajga Lonagu.

X>ap uaHpalk ualiTap peakuus CUHrapu, rMgponus Lam Mmacca-
nap Tabcupu UOHyHWra 6ylicyHaau. Ly cababnu, Ty3 aputmacura
CYB LYyAUW €KW TMAPONWU3 MauCynoTNapUHUHT GUPOPTACUHU 3PUT-
MajaH MyuoTMW MyBO3aHaTHWHI KUCAO0Ta Ba acoc “ocun 6ynuul
TOMOHMra uapab cumkuwmnra cabab 6ynagn. Kusgmpuw uam xXyg-
oV Wy Tapuda TabCup UUNagu, YyHKU 3pUTMa LU3GUMPUAraH BauT-
fa CyBHWHI auccouunaHuwl gapaxacu, svbHu H- Ba OH7 noHnapu-
HUHI KOHUeHTpaumacy Xxypga owné ketagu. BYHUHT akcuuya, apuTt-
Mara Kucnota €KW WLIKOP uywuaca, MyBO3aHaT TecKapy TOMOHra
cumkniign. MacanaH, Temup (W )-xnopup Fe CL3HHUHT rugponun-
31 opjaTtparv Temnepatypaja uynugarn TeHrnama 6yiuya 6opagu:

Fe-f- HrO FeOH” - H'

dpuTma uu3gupunradja rugponus 3ypasgum Ba 6y 3ypainw Pe
WOHNAPUHUHT KymnpoL, UMCMM CYB OWnaH peakuusra Kupuilysugan
néopat 6ynagw; aiiHu Bautga, eOM" wuoHnapu 6unaH 6up KATOpAa,
uylinpgarn TeHrnama 6yinuya FefOH)™ woHnapu éku, ~atto, Fe(OH)3
MOfieKynanapu xam xocun 6ynagu:

Fe-+ 2170. !-e(OM);+ 2H-
Fe-+ 3MrO. 1e(OH)3+ 31I

Kucnota uywwnw  4YyKMaHWHI  3pulinra éku spuTmagaru

Fe (OH)2 noHnapuHUHI Kamaikuwura cabab 6ynagu.
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88. ATmoctepa Tapkubu. ATMoctepa 3aHOCKM KynruHa rascH*
MOM Moffanap apanawmacuaump. XaBOHWUWUI TapkKubura, YHUHT
acocuili maccacMHu “ocun “MAraH KWUCNOpofg Ba asoThaH Tawuapw,
uHepT rasnap fe6 artanysuum rasnap (6y rasnap XIX acp oxupu-
fa Kawdg aTunrad), cyHrpa kKap6oHaT aHrmgpug Ba cyB 6yru
3"am kupagu. XaBofa ada LUY rasnapgaH 60HWA Mabaiym MK-*
jopAa Ty30H Ba 6ab3u Tacoguduii uywHM4Yanap “am 6ynagu.
Kucnopog, a3oT Ba MWHepT rasfap XaBOHWHI AOWMWIA TapKubui
rrmcMmn “ncobnaHagu, YyHku ynap “amma epgarv X.aeoga amanwui
XHMaTgaH geapnu 6up xun muugoppa bynagn. ByHUHr akcuua,
xaBogaru kapb6oHaT aHrugpug, cys 6yru Ba Ty30H MWULAOPK X;ap
XWN wapouTra i"apab y3rapuwm MYMKWH.

Tabunatpa kKapb6boHaT aHrmapwupg €rod Ba KYMUPHUHT
HNWK, "NaliBOHNAPHUHT Hadac uu™apuliun, 4yupuwl Ba yxasonap
HaTuxacuga “ocun 6ynagu. by ra3 kaTTa-kaTta caHoaT Map*
Kasnapupa >xypa Kyn é"marum ékunaguraH gabpuka Ba 3aBog*
napfaH atmoctepara aiHu”™ca Kyn yTaau. Kap6oHaT aHrmppupg
ep WapuMHUHT 6ab3n XOoWnapuja BYNKaH OTWUHLLUM HaTuXxacuaa,
WYHWUHIOeK, ep OoCcTM MaHbanapfaH “~aBora 4YuMKagH.

KapboHaT aHrmapug atmocdepara TUHMad Lywnnm6 Typuwn™
ra uapamacpgaH, 6y rasHuHr Mukgopu ”"asopa 6up Iagap y3srap-
mac 6ynagum ("aXm XutaTupaH onraHga, XaBOHWMHI TaXMWHaH
0,03% wHWM Tawkwun uyunagn). ByHWHr cababu yCUMAUKNAPHUHT
Kap6oHaT aHruapuaHW TUWK Ba KapboHAT aHrMAPUAHWUHT cyBAa
6UpMyHYa Kyn a3puwmgmp.

Cys 6yrm "aBofa Xyja Xuama-xHn mu”gopga 6ynagu.
CyB 6yrn "“aBOHWHI 3HI y3rapyB4aH TapKubuii ~“McMUAnp. YHUHT
NaBofarv MWKAOPW ep LIAPUHWHT MablyM >Xolinra Ba aliHu’ca,
Temnepatypara "apab, 6up Heya NPOUEHTAAH MPOLEHTHUHI YNyL*
napurava yasrapagu. TemnepatTypa ”“aH4yanuk tko'pu 6ynca, 3a-
BOJa CyB 6yru wyH4Yanuk Kyn 6ynuwm mMymkuH. Ly ca6abnu,
uMw naikTmaa “"aBoja HamnuMk ésgarura  KaparaHpga Kampol
6ynagw.
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NaBopgaru Ty30H, acocaH, ep LOOGMPWMHWM LOCUN LUATaH
MUHepan Moffanapuuur 3Hr maifa sappavanapu, Kymup sappa-
yanapu, YCUMAUK YaHrnapu, WYHWHrAeK, Typaum 6akTepuanapfgaH
noopatgnp. XaBogaru TY30HNUHT MULAOPU Xuiina y3rapub Typa-
OV: uMwaa Kkampou, esfa Kynpou 6ynagau. EMrHp TomMuunapu ysu
6wnaH 6upra, Ty30H Ba 6GakTepusnapHu t0BM6 KeTraHugaH, &m-
pupaaH KelnH “aBo To3apol 6ynn6 yonagwu.

HuuoAT, uaBogarum Ttacoaumduin UylWIMMuyanapra OpraHuWK LOM-
AVKNap ynpuwmpgaH xocun bynaguraH Bogopos cynbui, ammuac,
ONTUHTYTYPTAU pyjanapHu Kyiampuw €Kun ONTUHTYTYPTAM KYyMUp-
HY 8HAMPULW BauTuAa uUocun 6ynaguraH cynb@UT aHrmpgpupi, at«
mMocepaga 3nekTp paspsgnapu Oynuwm Hatuxacupa naigo 6y-
nafurau asoT okcupnap kabw mogpanap kupagu. by uyywumuanap,
ogatha, uaBoja Xypa 03 muugopfa 6ynagm Ba émrup cysumjaa
3apu6, poumo Kamainb Typagw.

)MaBOHUWHI y3rapmac Tapkubuin umcmnapurnma Hasapra OnuHcCa,
YHUHI Tapkubu 16-XajBanpa KenTupuaraH coHnap 6unaH wudo-
fanavagn:

16 >Kagsun

Jhatio TapkullH

Muagopu, % “ncobuga

XaBOHUHT TapKubuii Kucmm 3NKM orupnuc
XU aTugaH XK \aTugaH
AB0T e 78,16 75,5
Kwuncnopog.... 20.9 23,2
WHepT rasnap 0.94 1,3
97. NaBOHUHT (bI/I3VIK xoccanapu. Ty30H, Kap60HaT aHrngpug

Ba CyB 6yrufgaH To3anaHraH cog ,\aBoO MyTnauo paHrcus, TUHWUL
Oynagun, YHWHr Masacu xam, Xuau uam 6Gynmangu. 1 nuTp TO3a
NaBOHWHI orupnurn 0°C pa Ba 760 MM cumob6 ycT. 6ocmmpa
1,293 1 ra TeHr. X,aBo— 140° C paH nact TemnepaTtypaja Ba
40 atmocdepara fAuuH 60ocuMM ocTupa uywounawné, TaxMuHaH —s
190°C pa uaiiHaligMram paHrcus3 Ba TUHML CYHOUNUKKa alinaHafu.

Cytoy >"aB0 LOCHM UUAMW L03MPryu BauTha YHYa LuiAMKM 3Mac.
By maucagga vwnatunaguraH uap Xun Tungarum KynruHa mMatlu-
Hanap 6op. by MawwuHanapgaH KynuUuAUTUUUHT uwnawm 6ocum
ocTugarn ”"aBO KeHrahraHfja TemnepaTypaHWHIr aH4ya nacaniuwwm-
JaH QoipganaHuwra acocnaHraH (6ocum 6up atmocepa Kamai-
ranga, TemnepaTypa TaxmuHaH 0,25° C Hacaagu). MacanaH,
200 atmoctepa 6ocumrava cuymnraH uaBo 1 aTmocgepa 60cUM-
raya Te3 KeHraica, YHWHr temnepatypacu 50°C nacasagu. Tewm-.
HepaTypauunHr nacaiumwun CUKUATaH LABOHUHT SHIU MOPLUACUHU

22 n. 1. TanHka

www.Orbita. U


http://www.Orbita.U

1

338 Kill 606

coBuTuwra capth 6ynagu. COBUTWUATaH CULMATaH X,aBO KeHraiwuo,
fAHaja Kynpoy coBuiign. By uwwHM 6uMp Heya MapTa Takpopnab,
nupoBapanpa, "~aBo cylw”nkka ailnaHa 6ownanguraH nact Tem-
nepatypaHu “ocun “MAnNWN  MYMKWUH.

Cylou “aBOHWHI “ailHalWw Temnepatypacu HuxoATaa nact

U\72 o (opatparn 6ocumpga TaxMuHaH— !90°C)

’ Cynuwura “apamaid, YyHW "yl AeBOPIn
wuwa uauwnapga (gesopnapu opacuparu
jjaBO Hacoc 6unaH cypub ONWHraH MAWL-
nappga; 73- pacm) y30” BaT caunaw MyMm-
KUH.

CnupT, 3¢wup Ba KynruHa rasnap cywo”
AaBofa UaTTHU ~onaTtra ocoH ytaau. Maca-
73-pacm. Cywou”aso cau- flaH, CYylL *aBo opuann Kapb6oHaT aHrug-

navaguran namw. pug yTkasHnca, y i\opra yxwalu oy maccara

alinaHagn. Cylou “aBora TyWWpWAraH cu-
M06 60franaHyBYaH UaTTWN MeTannra annaHagw.

KynruHa mopgganap cytwou “aBo 6unaH COBUTUATaHUAa, y3 Xoc-
canapuHu 6yTyHnaii ysrapTupafgu. YyHoHuM, pyx Ba uanail wy
Nagap MypT 6ynn6 uonagukuM, ynapHuW OCOHAWK 6MIaH KYKYHra
aiflaHTMpMW MYMKWH, LYprowmnHAaH ficanraH KYHrMpo”™ apaHr-
nanguran oBo3 6epafau; cylol "aBoja COBUTWUMTaH pesnHa KOMTOK
aca epra TalnaHraHja, wuwa cuurapu, 4vumn-ymn 6ynunbé ketagu.

KucnopogHuHr “aiHaw Hyuytacu (—183°C), a30THMHI uali-
Haw HyutacH (— 196°C) ra uaparaHga touopu 6ynraHufjaH, Kuc-
NOpoA Cyl”™NMKKa a3oTfAaH Kypa ocoHpol ainaHagu. Ly ca6ab-
nn, cyk”™ "aBofga Kucnopog atmocgepa “aBocupgarura KaparaHpga
6upmyHua kyngup*. Cyto” )$aBo calnaHraHga asoT GyrnaHagu Ba,
HaTuxaga, cyw” "aBofa KWCMOPOAHWHI HWCOUIA MUKAOPM AHaja
Kyn 6ynu6 Ionagw.

Yun AannurnaHn6 TypraH 4yn CykH® “aBora Tywwupnsnca, To3a
Kucnopoppa E€HraHfek, gap”on, paBwaH anaHranaHun6 éHa 6ow-
naigu, 4YyrnaHryHya “M3gupunraH nynat nepo cywou "~aBoja Kys3-
MH uamaliTupajguraH fgapaxapa anaHra 6epu6 éuagw.

Cywo”™ "~aBOHM Mailpgana6 6yrnatuw Wynu 6unaH yHAaH Kuc-
nopog 6unaH asoT onMHagw; Wy cababnu cywouy “aBo xb3upru
BaKT4a Kyn Mwukgopga uwnab uyu’apunagu.

98. WHepT rasnap. YTraH acpHuHr oxupura Yapgap, .“aBo (ha-
\ar kucnopopg 6unaH asotgaH wubopart, geb yinaHap 3gu. bupo”
1894 Wunpga wHrAus ¢usmrn Paneil ,%aBofjaH ONWMHIAH a30THUHT
3Munuru asoT GupukmanapuaaH OfIMHIaH CO a30THUHI 3UUNUTHTA
KaparaHga 3"amuwa o3poy opTuy O6ynuwura 3bTu60op 6Gepaw.

* Cyto)\ n;n») Tapknbm TaxMuHaH Lyingarn pa”amnap 6HnaH ndoganaHaaLy,
Kkucnopog 54%, a3oT 44% Ba uHepT rasnap 2%.
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NaBOgaH ONWHraH a3oTHUHI 1amTpu 1,2572 r 6ynca, a3oT 6UpuUK*
ManapupaH OfIMHraH asoTHUHr 1 nutpu 1,2505 r kenagn. Xumus
npoceccopn Pam3ail PanefHWHr Kaw@uéTura umsmumb uapagu
Ba a3OTHWHI 3uynurmgarn gapuy yHra opuppouy 6upop 6owwua ras
apanawraHnurugaH kenub uuuyagu, feraH QUKpHWM anTan. by
ONIMMNAPHUHI MKKanacu uam aTtmocgepa as3oTUHM Tekwwupa 6ow-
nagunap. Pamsali TaxMWH UMAWHTaH rasHu asoThaH axpaTtumb on-
MOL, YYYH, UM3AUpULI BauTUAa a30THWHI MarHuin 6unaH 6UPUKKG,
MarHuin  Hutpng Mg3N2 uocmn uuna onuwmupaH GoinganaHu;
Pam3ali aTmoctepa a3oTUHM 4Yyr uLon'Wra KenTUPUATaH MarHunnu
na opuanu 6up Heya mapTa yTKasmb, uonguuga mMarHuin meTtanu
6unaH 6upukmainguraH o3pol, MWUULAOP OrMp ras Luocun uungw.
Paneit 6owuava Myn TyTAM: Yy a30T Ba KMCNOPOJ apajnawiMacura
3NeKTP y4yUyHnapu tabcup 3TTMpAM. ByHpaai wapouTha asoT Kuc-
nopopf 6unaH 6upukn6, aszot (ll1)-okcmp NO uocun uwmngum Ba y
moapa KeiumH asot (1lY)-okemp NO2ra ainaHgu; asoT (1V)-ok-
CMAHU wwuop 3puTmacura TTMpungun. Hatuxapga, Paneii uam
3NeKTp YyuuyHnapu Tabcupuga aTmocgepa asoTWAaH KUCI0poa
6unaH 6upukmaiguraH ospoy Muuop ra3 axpatu6 ongu. LUyH-
pai umnunb, uaBofa ylla BauTradya Mabiym OynmaraH SiHrU ras
6opnuryn TONWAAW Ba YHra aproH fge6 Hom 6epungu.

AproH [r paHrcus ra3 6ynu6, ~aBogaH gesapau 6up spum map-
Ta OFnp: | n aproH Hopman wapoutga 1,7809 r kenagwu; YHWHT
atom orupnuru 39,948 ra TeHr. AProH XMMUSABWIA XulaTgaH 6y-
TyHnalh naccuBup, YHWHT HOMW ,“aM LWYyHAaH OfMHraH (aproH
Cy3n rpekya 6ynm6, Hothaon gemakaump). Y "ap uaHpai wapowr-
Aa “aMm uey uaicu sneMeHT 6mnaH Gupukmangn.

AproHfaH KeiluH, siHa TypTTa rasCMMOH 3/eMeHT: renuin He,
HeoH Ne,kpunToH Kr Ba KCeHOH Xe kawd 3aTungu; 6y 3neMeHT-
nap “asofa HuuoATAa 03 Muugopga 6ynagu. YnapHUHI LaMmmacw,
aproH 6unaH 6upra, HepT rasnap feb atanagu, YyHKW ynap
~Nam, aproH cuHrapu, 6owua 3anemeHTnap 6unaH peakuumara Ku-
puwmaiign. LWy 6unaH 6upra, WHepT rasfnapHWHr o6owua Xycy-
cMaTu uam 6op, 6y XycycusT wWyHAaH wubopaTkM, YNapHUHT
Monekynanapu Gauatr OGupruHa aTomMpgaH Ty-
3M N raH, bowuyaya ainTraHga, ynapHWHr atomaapu monekynanap
6ynnb6 6MpuKKaH amac.

KOuopuga aTnb yTuaraH aneMeHTnapfaH Talwuapu, pajguo-
aKTUB y3rapuwaapHu TeKWwupuw BauTuja Kawdg 3TuaraH pagod
Rn anemeHTa uaM WHepPT rasnapra kupagu, 6y 3neMeHT unrapu
aMaHaumsa ékm HUTOH Aeb uam aTtanapau. ATMocgepa LaBoOCU-
fa 0y aneMeHT HULOAT gapaxafja 03 6ynagw.

WNHepT rasznap MeHpenees XaaBanupja uap uaicu faBpHU Ty-
rannainguraH anemMeHTnapaup; ynap uammacu 6up  Uywmnnuo,
LaBpuii CUCTEMAHWHT HONMMHYM TpyunacwuHM LOCHN Lnna-
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an. TenuiigaH 6oHWa 6apy4a UHepT ra3 aTOMAapUHUHT CUPTM "a-
BaTMja Xypaa bGapkapop cucTema ”~OoCWN KuWNaguraH CcakkusTa
3NeKTPOH 60p. TeNUAHWMHT WKKUTA 3/IeKTpOHAaH unbopaT CUPTKM
3NeKTPOH KaBaTu xam 6ap”apopaup. Ly cababgaH, wuHepT ras
aToMnapu 31eKTPOH 6epliHra xam, 3/eKTPOH OGUPUKTUPMO onuwra
Xam Mmolimn  3Mac.

NHEPT FA3NAP

*
Cumtio- - ATom orvp TapTu6 OneKTpoHNapHuH I KaBaT/apga

ONEMEHTHUHT HOYM ™ HU vomepu TaLleMMnaLLHIN

Fenum llc  4,0026 2 2

MeoH Ne 20,183 10 2 8

AproH Ar 39,9-18 18 2 8 8

KpuntoH . . . . Kr 83,80 36 2 8 18 8

KCEHOH ..ovvvvvrrrrrrene Xe 131,30 54 2 8 18 18 8
PafoH  coocciirverrs Rl [222j 86 2 8 18 32 18 8§

WHepr rasnap >%d uaiicm 3nemMeHT 6unaH 6Gupukmangu, wy-
HUHT YYYH YNIapHUHT aToM orupnuruHm 19- naparpagpga 6aéH “n*
NVHraH opatgarn ycynnap 6unaH awuwna6 6ynmagu. YnapHuHT
aTOM OFMpPAUTUHM TOMUW Y4yH 6YTyHnai 6oHWaya, ¢GU3KUK ycyn
AynnaHungu, 6y ycyn rasHWHr ysrapmac 6ocumparu WMCCUKIUK
CUTUMWHHHT y3rapmac XaXMmgarH UcCcuanmk curumura 6ynraH Huc-
6aTMHM aHuW™nawra acocnadHraH. LWy nucbat kuilmatura “apab,
ras Mofiekynacugaru aTomaap COHM Tyrpucuga ¢GuUKp oputTuLy
MYMKWUH. WHepT rasnapHUHr Mofiekynanapu OuTTa atompaH Ty-
3U/IraH 3KaHNUTW Ba, feMak, YNapHUHT MOJIeKYnAap OrMpaurn atom
OrMpnAuKnapura TEHrAUIWM Wy Wyn 6unaH awnaHraH.

WHepT rasnapHuWHr (Gu3nkK xoccanapy Ba "aBojaru MUKAOPU
17-xapsanga 6epunraH MabnymoTnap 6unaH xapaktepnaHagw.
VHepT rasnapHWHr aTtom OrMpAnru €kum Taptub momepum ~aH4yanuk

17- >kagTn
WNHepT rasnapHUHr ¢usmk Xxoccanapwu
N rennii licon AproH  KpuntoH KceHoH  Papou
Xoecannpit He N il Pk e h
1 n ras ormpnury, r jjhco-
(G U 0,18 0,91 1,78 3,74 5,89 9,73
Cyloknanuiu TemnepaTypa-
cn,°C \mucobupa . . . . —272,2 —248,7 —189.4 —157,2-111 8-71
KaliHaw  Temnepatypacw,
°C MCOBUAR e —268,9-246.1 -185.9 —153,4 1081 -61,9

)AaBofarH MHLYIOPH, XaX-
mMura Huc6ataH % “~mcobHga —o,0005 0,0018 0,9325 11,10-a 8-10—«6-10-»



\aBa. WHepT rasnap Ml

KWUYnMK 6ynca, yNapHUHI cylounaHuW Ba LaliHalw HyuTanapu LWyH-
Yyanuk nact 6ynuwn XafjBanjaru MablymoTnaphaH Kypukuot Ty-
pubaH: TreNMAHWMHI LalHalw HyuTacu 3Hr nacTt 6ynub, pagoOHHWHT
ualiHaWw HyuTacum 3HI HLopuanp.

VHepT rasnapHu 6up-6upugaH axpatmbd onuMw UaliHalW Hyu-
TanapuHWHr \ap Xxmn 6ynuwura acocnaHra.

VHepT rasnap 6owua snemeHTnap 6unaH peakuusara KupuwiMaca >;aM,
6ab3n MHepT rasflapHWHr MofieKynanapu nacT TemnepaTypanapfa CyB MOeKy-
nanapu 6unaH 6upuka onagu, HaTuxapja, rugpatnap Tunugarn Ba Tapkubupa
CnTHTagsH cyn monekynacu 6op 6euapop 6upukmanap uocun 6ynagu. ByHpain
rmgpatnap xocun 6ynuwwura cabab wyku, 3yp uyT6aM cyB MoONeKynanapuHWHI
3NeKTP MalfoHW TabCuMpu OCTUAA WHEPT rasnapHUHr KyT6cu3 monekynanapwu
AyTbnaHagu, 6y Monekynanapga WHAYKTUBNAHraH [uUnonnap BYXYyAra Kenagwu,
HaTuxafja ynap CyB MOJieKynanapuHu TtopTagu.

Opvp WHepT rasnapHuWHr 6ab3nM opraHuk Moaganap: ¢eHon, Tonyon Ba
Gowuanap 6wnaH ~ocmn umnraH 6upmyHuya 6apuapop Mofekynsp 6Gupukmanapu
~aM OJINHTaH.

VHepT rasfapHUHr 3Hr guuuaTtra casoBop 6ynranu reaniigup.
By rasHuHr kawg UWAMHUWK QaVHUHT Hauajap LyApaTan 3KaHu-
ra épumn wmwucon 6yna onagu. [enuiinn pactnab 1868 imnga
aTMoctepa crnekTpnapuHu Ba Lyéw npoTybepaHeunapuumm Tekwn-
pyuw naWTuia WKKW acTPOHOM — (hpaHUy3 XKaHCeH OHNaH WHru3
NTokbep Kawd umngu. Lily cnekTpnapga o4 capuy, 4ymsuy 6opnaurn
Tonungu; 6y uu3nLy epja ylla 3amoHraya Mabnym 6ynraH ane-
MEHT/IaPHUHT CchekTpuAa yuypamaraH 3gu. LUy YnW3HUHUHT Tonwunu-
WH Kyewja SIHTM 6GHP 31eMeHT, SibHW epfa Mabaym 6ynmarad
3fieMeHT 6Gop, peraH ¢ukpra onub kengu; 6y anemeHT pacTtnab
uyélwga TOMUATaHW YYYH YHra refnuii* pgeraH Hom 6Gepungw.
WyHpgaH 30 /nnya KeWMH KNeBewWT fAeraH HOAWP MUHEpanHu
umsguMpuMw BauTuga uyélaaH TOMNWATaH renuiira alHaH yxuwawl
ras yocun uumnuHgn. LWyHpaid umnub, renuii epfa TONMAMLWIMAAH
aHya wuarapu uyéwpaa TOMUATaH.

Bapua rasnap numaa BOLOPOALAaH KEMWH 3HT €HTUAWU TeNnnaunp.
Y uaBora uaparaHga 7 mapTtagaH Kynpow eHrun.

Fenunii y3ou BauTnapra uagap, rasnap uuuga, cywul uonatra
aiNaHHWH MYMKWH 6ynmaraH froHa ras uucobnaHuoé Kengu.
HlyosT, 1908 iinpga rennii MmHyc 268,9°C ga uaiHailguraH cytou-
NWKKa aHnaHTupungu. Cyloy reauiiHm 6yrnatvil BauTuga epga
Mabfym 6ynraH 3Hr nact Temnepatypa, fibHM abconoT umonpgad
rpajyCHWHr aTurum 6np Heya ynylwnapu uagap touopu 6ynraH Tem-
nepatypa ,"ocun KunuHaH. [enunidi gactnab 1926 Wunga uaTTtuy,
uonatra annantupungu. UaTtTuy rennii 26 atm 6ocum ocTuga
MUHYC 272,2° C pa cywufiaHaguraH TWUHUL MoAjaguvp.

* [pekya «renmoc» (uyéw) cys3ufjaH OJSINHTaH.
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Epaa renuiiHWHr yypainguraH >kolin énrus  aTmocgeparmHa
amMac. Y 06ab3u Xoinapga «Tabuuii rasnap» fge6 artanagurau
raznap (Typnum éHyBYM rasfnap apanawmacu) 6unaH 6upra ep
ocTuaaH axpanub6 uunuagu. KynrnHa MuHepan OynounapHUHT
CyBMAaH UaM TrenMin uymumb Typagw.

lenuiigaH cyB ocTM nwnapuga doiganaHnnagu. PosBocnapra
a30T ypHuAa renuWidi LYWWATaH CYHbWIA LaBO 6Gepull YNapHUHT
CyB OCTMAa Yys3oupoy Typuwura umkou 6epagum Ba cyB 6eTura
ynumw BauTmga 6O0CUMHUHI y3rapuwnaad nango 6ynaguraH ka-
cannuMK anomaTtnapuHu 6GupmyH4ya KamaihTupagu. Cylou renuii
Xygda nacT TemnepaTypanap LOCUA LUAULW YYYH ulinaTunagn.

WHepT rasnap 3anekTpoTexHWKaja KeHr uynnaHunagu. Aprod
aKTUMB Oy/nMaraHniury Ba WCCULAMKUM XyAa EMOH YTKa3raHauru
YUYH, 3/IeKTp namnanapuHu Tyngupuwjga asoT 6unaH 6upra umuw-
natunagu. PaHrgop pekfiama Hainapu uam aproH 6unaH Tyn-
avpunagn, O6yHpaik Hanap opuanuM TOK YyrkKasuaraHga uduyuad
EpYrnnK 3aHropu paHram 6ynagu. HeoH Tyl capuu-LU3ruLL paHr-
fa paBllaH 8HafuraH pekfnama HalnapuHu Tyngupullja UnaTu-
nagn. byHpaH Tawuapu, HeOH TyNnAMpuUAraH HalnapgaH 3neKTpo-
TeXHWKaga Tyrpunarumynap cudaruga Ba 6owua maucagnapga
toliganaHnnagn. KpunToH Ba KCEHOH WCCULAWKHU aproHfjaH Lam
Kampol, yTkasagu, wy cababpan, 6yHgal rasnap 6unaH Tyngu-
puaraH 3nekTp namnanapu asoT éku aproH 6unaH Tyngupunrax
namnanapra uaparaHga ysoupouua Yugangum Ba aH4ya Texamau
bynaau.



XIV BOB

FANTOTEHNAP
Cum- A orup- TapTmnb ONeKTPOHNApPHUHI ULaBnTnapga
ONEMEHTHUHT HOMU BONMU TD%WM P VIOI\EIEpI/I P Taqcamnanml-&um P
®dtop .. . . F 18,9984 9 2 7
Xnmop . . . . ClL 45453 17 2 8 7
Bpom . . . . I 79,909 35 2 8 18 7
| Wog . . . . J 126,9044 53 2 8 18 18 7

99. lanoreHNapHUHr yMmymuii xapakTepuctukacu. [Hdaspu™!
CUCTEMAUMHI eTTUHYM rpynnacuja TypraH Ba Wy rPpynnaHUHT aco-
CUIA rpynnavyacuHW* Tawkwua uuaradH @rtop, xnop, 6pom
Ba MNOJ 93NeMeHTNnapu ranoreHnap ge6 aranagu. by 3neMeHT-
NapHWHT ranoreHnap fAe6 atanuwwura cabab wyku, ynap mertan-
nap 6unaH 6esocuta 6MpMKMG, MmacanaH, NaCl cuHrapm TMnuk
Ty3nap yscun “wnagu, «ranoreHnap» feraH Cy3HWHI aiiHaH Tap-
XUMacu «Ty3 Tyragupysumnap» fpemakgup.

FanoreHnap aTOMWUHWHI CUPTKW LaBaTuja eTTuTa 3/IEKTPOH
6op. Wy cababnu, ynap 6uTTagaH 3M1eKTPOHHWM OCOHAMK 6unaH
Luywnb onagnm Ba 6Mp BaneHTnIM MaH(UIi MOHNapra ainaHagu, 6y
Aoguca ynapHUHT TUNWK MeTannoug 3aKaHNUruHu kypcatagm (49-
naparpagra ”“apancuH). WyHpaih “unnb, ranoreHNapHUHI MaH-
thuii BaneHTAUrn 6upra TeHrgup. FanoreHnapfa mycbat BafeHT-
nl Kk >am namoéH 6ynuwm MyMKWH, Wy 6unaH 6upra, ynapHUHT
Makcuman wmycbaT BaneHTAUrKW, paBlUaHKW, eTTura TeHr oynuwu
Kepak. bupo!® ranoreHnapgaH “osuprn BakTga (aat xiop Ba
MOOHWHITMHA WYyHAal BaneHTAUKKa 3ra 6ynraH 6upukmanapu
Mabnym. Bpompaa 3Hr ouopu BaneHTNMK belwlra TeHr; ropha aca
t;HMaT 6HTTAa MaH(WUIn BaneHTAMK Oynagu.

* CyHbUiAi Wyn 6HNaH “ocun umnuHraH 85-HOMepnu 3nemMeHT — acTaT Hawm
Wy rpynnavyara Kupagu.
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Tapknbupgarn ranoreH myc6bat BaneHTnu 6ynraH 6Gupukmanap
(ranoreHnapHWHr Kucnopog 6unaH uocun umnraH Gupukmanapw)
Tapkmbuparn ranoreH maHguii BaneHTAuM 6ynraH 6Gupukmanapra
LuaparaHja, ymymaH, Geuapoppou Oynagu Ba Tabuatga peapnu
yupamangu.

CupTUM 3MEKTPOH LUaBaTUHUHT Ty3uauwm 6up Xua 6ynraHu
YUyH ranoreHnap 6up-6upura xypa yxwawaup. by yxwawnuk-
nY ynapHUHT XUMUABWIA XxoccanapHga uam, ynapjaH uocun 6yn-
raH OGUpWKManapHHHT TWMAM Ba XO0cCCanapHAa UaM Kypull MyM-
KWH. [anoreHnapfa wWyHAaW yxwawnuk 6ynraHu 6unad, ynapga
cuat XuxatuanH dapy \;im 60p. BUY ranoreHnapHWHr uap uaki-
cucn yctuaa alipum-aipum TyxTamacgaH, YNapHUHT LaMMacuHM
6upra Kypub6 umyamns; 6y aca ynapHuUHr 6up-bupupgaH uaHpan
thapy LWMAUIIMHWA OCOH TOMHLWITA MMKOH 6epagw.

100. Tabuatga ranoreHnap. FanoreHnap XMMUABUIA XuuaTAaH
aKTUB 3feMeHTnap 6ynraHn ydyH, TabumaTtga uamuwa 6GUpUKMa
uonufa, acocaH, raforeHuWg KucnoTanapHUHr Ty3napu uLonuga
yupaiign.

®Top TabuaTtpa, KynuHuya, nnaBumk wnat CaF2 pgeraH
MUHepan uonHfa yupahgum, 6y MuHepan OCOH cCylUnaHagurad
Wwnaknap LUOCAA LWAMLW YYYH, YysiH 3puTuMW BauTmaa, 6ab3aH,
TeMUp pygacura uywunagu; YHUHr nomn uam WyHgaH Keamé yuu-
KaH. KeHr TapuanraH docdopan MuHepannap; ¢ochoput Ba,
alinuuca, anatHTAa uam Kyn muugopaa gtop 6ynagu.

XNOPHUHT 3HF MyuuMm Tabuwii Gupukmacu ow Tysu, 6olwaya
aTraHga, HaTpuii xnopupaup, 6y Ty3 XNOpHWUHI 6owua 6uUpuk-
ManapvHW LOCUA LUuaMWAa acocuini xoM awéaup. by Ty3HWUHr aco-
CWUIA KUCMW [eHrn3 Ba OKeaH cyBnapmpa 6ynagu; 6yHpai cysnap-
pa 3,5% artpocnpga Ty3 6op. KynruHa Kyn Ba 6ynounapHuHT
cyBuaa uam 6upTanail muugopaa ow Tysu apuraH 6ynaam. Cysu
ouMailnguraH 6ab3u Kynnapga Ty3 MUMLLOPW TYWRUHMLW fapaxacu-
ra etagn (26% aTpogupga 6ynagu) Ba Ty3 Kyn Tybura 4ykub
uonagn. MacanaH, Kyin Bonra 6yinmpgarm 3nbTOH Ba BOCLYHYOK
Kynnapuw aHa Wy Kynnap >KymaacupjaHaup, YynapHuHr Ty6bura
yykKaH Ty3 Ua3ub umuapunagm Ba 0Oy Ty3 — «uykma Ty3» faeb
atanagw.

Ty3 uatTuy uonjga uam yuypangm Ba ep LOOW-UHUHT 6ab3u
Xovnapuga uanuH watnamnap Xocun uunagu, 6y Ty3 Tow Ty3 fgeb
atanagun. CCCP pga [oH uaB3acujaH Ba YpanHWHT XaHybupaarH
OpeHbypr obnactv AuMHMAaH Xypa To3a TOowWw Ty3 OAMHaAM, 6y
epnapgaru Ty3 uaTtnamMHUHT uaauHamru 100 M gaH  uam
optagu. 3akaBKa3be, KosoructoH Ba Cubuppa uam Tow Ty3
KoHnapu 6op.

XNOpHWHT, oW Ty3ufjaH Tawuapu, 6owua 6Gupukmanapu uam
Tabnatha Kyn muugopga yupaingu, macanaH, cunbBuH KCI
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Ba KapHannut KC1leMgCU6H2 MuHepannapu “~onuparu
Kanuii xnopug, genrus cysumpa OynaguraH Ba yYHra Taxup Masa
bepaguran marHum xnopuj Ba 60lKanap aHa WyHAan 6upmkma*
napaup.

Bpom “am xnop cuurapu, Tabuatga, acocaH, Kanui, HaTpuii
Ba MarHuin metannapu 6unaH 6GUpPUKKaH Xxonga y4ypaigu. bpom
6upnkmanapu, ogatga, xnop 6upukmanapum 6unaH bupra yupabi-
AW, NeKWH ynap aH4ya Kam Mukgoppa 6ynagu. [JeHrH3 cyBuja Ba
6ab3n KyNnnapHUHT CcyBuAa 03 MWKAOPAA MeTannapnuHr 6pomupg-
napun 6ynagn. CCCPpga K>puMHMHI wyp Kynnapu Ba Kacnwuit geH*
rusngarn Kopa-byros-I'yn uynTUrMHUHT cyBnapuja 6pom anHu"*
ca Kyn.

Wop 6Gupukmanapu AeHrus cyeBuga Oynafgu, NeKUH ynapHUHT
MUKLOPKW WYy "afjap O03KW, ynapHu cyBjaH 6eBocuTa axpaTtub
onn6 6ynmaingmn. JIeKMH WOAHW LeHru3 cyBupan axpatub, y3 Ty*
Aumanapuga Tynnalk onaguraH 6ab3um cyB yTnapu 6op. byHpaai
cyn ytnapu HopmaHgus, BpetaHb Ba LloTnaHaus uywuprounapu
cnupa ailmH”ca kyn, ynap 6u3ga xam llopa pcnrmsga Ba Ysou
Nlapy AcHru3m 6yinapupa ycagu. 1>y cyB yTnapu KyWaupunraH-
fpa nopgmp kucnota 111 Ty3napu \onngarn oau 6ynraH kyn “o-
nagwn, wy kyn [Hpouwaja wo4 ONMMaguraH acocuii maH6agup.
HedTnn pailoHnapga 6yprkygy” cysnapuga Kyn muugop iog
(1 .HuTpmga 10 mr pad 100 mr rava J2) 6ynagwu.

Hp uoburuga ranoreHNapHWHr yMyMWA MUKLOPU XXYyJa-KaM.
XNOpPHUHT ep Koburugaru ymymuii MUKLOPU OTUPAKNK XuUxaTtugan
onuHraHga 0,20%, GTOpPHUHT ymymuii mukgopu 0,08%, 6GPOMHUHT
ymymuii mukgopu 0,001% Ba nogHuur ymymuii mmkgopu 0,0001%
np.

A pKH. lajioieHnapHuur @usnk xoccanapu. dTOp opfataarun
lwaponTna rasfup, YHWHI KajuH LaBaTu 6ununap-6unmMHmac Ky«
Hiumip capuy paHrga 6ynagn. ®dtop ~aTTWK COBUTHATaHga Mu*
iiyi "1 < C pa uoTaguraH CyKMyllKKa ainaHagw.

Xnop capruw-swun padrnaM rasgup, y ~aBora KaparaHnga
Ta .Muman 2,5 mapTa owp: 1 /1 XNOPHUHT HOpMan LWapouTAaru
maccacu 4,21  Xnop 6 aTmoctepara AumH 6ocMm ocTmpa opat-
jaru rcMmncpatypajack cylunukka ainaHagum. Cyw”™ “onparu
xfiop, opatfa, Mynat 6annoHnapga éku Maxcyc uucTepHanapga
cak,janagH Ha TawHNagu.

Bpom Tyy uyinup Tychary owp CYWOKANKAUP. Y Xyfha Te3s
o6yrnann6, ultirlul uynlvp paHram 6yr “ocHn uunagn. bpom Te-
pura Terca, KyigHpagw.

MWop uattuy moaga 6ynnb, metann kabu can santupaigura
Tyl Kyn paHr KpucTtannap ,\ocHn Kunagu. WMo opataaru 6ocum
ocTMaa o™ucTta Kusgupunaca, y cybnumarnaHagun, SbHM cylonaH-
maii Typub, ryHadgwa Ttycnn 6yrra alinaHagu, iog 6yrm cosu-

WWW.
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Tunca, cywoy asara aliflaHmain, fHa uUaTtTuLy yonaTtra ytagu. fle-
HWH 1opd, allHuuca, kaTTa 6ocum  ocTufia 6GupaaH UM3gMpuica,
113,7°C pa cywknaHagw.

Xamma ranoreHnap Xypa yTkup uugnu 6ynagu. X.arto 03
MULAOpPAAry ranoreH 6unaH Hagac onuw Uam Hadac Mynnapu-
HUHI UaTTWL TabCUpfaHuwWuWra na Tomoy 6unaH OypyH wunauy
LaBaTUHWHT AnaurnaHuwura ca6ab 6ynagn. Kynpou muugop ra-
NOreH OPraHW3MHWHI UaTTWL 3auapnaHuwura cab6ab 6ynuwn
MYMKWH.

FanoreHNapHUHI 3Hr MyuuMm (DU3MK KOHcTanTanapu 18-xapg-
Banga 6GepunraH. [anoreHnapHUHr (GU3UMK Xxoccanapu @TopaaH
ofra TOMOH yTWAraHAa Mabaym TapTubaa ysrapuiim Ly xag-
Banfa KenTupunraH MabnymoTnapfaH KypuHub Typubau: 3uunu-
rm opTagu, CylUIaHWUW Ba LalHall TeMmnepaTypanapu KyTapuna-
On, aTOMNApUHWHT paguycnapu ysaagu.

18- >kajsan
[anoreHNapHUHIr SHI MyXUM (DUSUK KOHCTaHTanapwu
KoHcTaHTanap q”,gp ngp E%OFM M?'”'

3uuaurm, r/cm3 >Heobuga . 1,11 (cyrorn) 1,557 (cytorn) 3,12 4,93
CylouaHuwl  TemnepaTypacy,

°C ~“ncobupga —219,6 -101,3 -7,3 113.7
KaiiHaw  Temnepatypiicu, °C

LMCOBUAA oo —188,1 —34,1 57,9 182.8
JIToMnuHr -~ paguycu, A Xu-

COOMAA oo 0,64 0,99 1,14 1,33

lanoreHnap cyefa aH4ya 03 a3puiign. Bup uUaxm cyB ogatgaru
Temnepatypaja TaxMuHaH 21r “axm Xx10opHM 3puTagu. bByHpaali
aputma xnopnu cyB peb atanagu. 0°C raya coBuTUAraH cyBsra
Xnop tobopunraHga apuTMagaH KyKUMTUp-capuy — Kpuctannap —
XNOPHWUHT KpucTanrmgpatun CIBHD axpanud Tywagu.

Bpom 20°C nu 100 r cyBaa TaxMuHaH 3,5 r apuca, Kog aTurm
0,02 r aspuiign. ®TOopHM cyBaa 3puTub OGynmangn, UYHKM 'Yy CYBHU
Tapknbuin uucmnapra wuagat 6unaH  napyanaigu Ba  KMCNopog
axpatné uuuapud, HF “ocun umnagw:

2F2+ 2HD = 4HF + 02

(WwWy BaUTHWMHI y3upaa 03poL 030H uam uocun 6ynagu).
[anoreHnap KynruHa opraHukK 3aputyBumnapfa: yrnepog cyib-
dug, cnupT, adwup, xnopodopm Ba bowuyanapga cysgarura ua-
paraHja aH4ya AXWW 3pUAAN. BPOMHUHT aHa Wy LamMma 3pUTyB-
yMnapgaru 3puTMacu capnwTUP-LYHrUp padrga 6ynagm. Mog*



[anoreHnap 347

HUHT CAWPT Ba 3agupaarv apuTmacu Tyl LYHIUMP paHrga, yrnepoj
cynbhung Ba xnopogopmpgarn sputmacum ryHadwa paHrga b6yna-
AW; 3puTManapHUHI paHrnga dgapy 6ynuwmnra cabab wyku, conb-
BaTnap ~ocun 6ynagu, sbHW J2 MOneKynanapu 3spuTyBYM MOJSEKY-
nanapun 6unaH 6upukagu.

FanoreHNapHWHr OpraHWK 3puTyBUYMNapja SXWKW 3puwunpad
ynapHu cyBfaru 3aputmanapfaH axparub onuwpga goiganaHuw
MYMKWH. MacanaH, WOAHWHI CyBAaru 3puTmacu 03poL yrnepog
cyneug (yrnepog cynbtug cyB 6GunaH apanawmaigu) 6unad
yalkaTumnca, MOAHWMHI Uapuinbé LamMmacu CyBAaH Yrnepog Cy/b-
(hkara ytagum Ba yrnepog cynb@uaHu ryHagwa paHrra 6ysigu,

102. [anoreHnapHUHI XUMKUSBUIA xoccanapu. [anoreHnap fo-
rt aKTUB 3NeMeHTNapaup. Ynap oaauii mMoajanapHUHr uapuiib
NamMmacu 6unaH ysapo peakuusra kupuwagu. [anoreHnapHUHT
meTannap 6unaH 6MpMKULW peakuusnapu arHuuca Te3 6opagu
Ba peakumsa BauTuga Kyn uccuuauMk uuuagum. MacanaH, cytoufiaH-
ran HaTpuil MeTannum X/A0pauM WAWLITA COMUHCA, KY3HM LamalTun-
papnu papaxapga sntupab éHagu, uauw fesopuja HaTpuin xno-
pugnuur oy rybéopu naingo 6ynagw;

2/ ~
! 1
2Na-f- Clr= 2Na+Cr.

Mwuc, Temup, Kanuii Ba 6owua KynruHa meTannap uam Xxnop-
fpa éHaam Ba Termwnu Ty3nap uocun 6ynagu. bpom Ba Wog uam
MeTannap 6unaH Xyaau wy Tapuua peakuuara kupuwagun. AHa
Wy “ONnapHWHr LamMmacupaa uam MeTann afekTpoHnap 6epub, ra-
NOTeH 3N1eKTpoHNap 6upukTUpu6 onagu.

Peakuua Bayutuga oGowua MoOAJaNnapHWHI 3NEKTPOHNAPUHH
6MpuKTMPNG onaguraH Mogganap OKcuAnoByunap geinnuwn 64-
naparpagga aTunraH 3guw. [anoreH aToOMAapUHUHE 3/1EeKTPOH-
NapHW Wy Tapuua papuon 6upuKTUPUG ONUWIW FanoreHNapHUHT
3HT XapaKTepnu XuMuaBui Xxoccacuaup. FanoreHnap >Kyga Kyu-
NN OKCUANOBYMNAPAMP. SHI Ky4unum OKCuAnoBuum qTop 6ynca, aHr
Kyuycu3 OKCUANnoBYM nopamp. FanoreHnapHWHr okcuanaw xocca-
napu ynap uap xun Mmypakka6 mopfanap 6unaH peakumsara Ku-
puwraHga ”~am HaMo&H 6ynagwu.

Bup Heya MucOn Kentupannuk. n

1 Ou sAwwun Temup (I1)-xnopug 14Y-Cla apuTmacura xnop tobo-
punradga, temup (11)-xnopug IVCL okcupnanm6, temup (I111)-xno-
pua FeCl3 ra ainaHraHufaH, CYHOUJHK Capul, paHrra Kupagu:

2FeClm| CI2 2FeCI3
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EKW vounM aknga ésunca, GyHgaii 6ynagm,

ar
(13 i
2Fe-4- CI*—2Fe-+ 2CT.
2. Arap 6pom apuTmacura Bogopog cynsugnu cys (Hrasput*
mMacu) uywmnca, 6pOMUHUT Capruw-"yHrup paHru iyuonagum Ba
axpanué ywyyw OATUHIYTYpT Tydainm cyrokamk noi’anaHagu:

HXS + Bra~S-f 21IBr
KN
Z“‘

| |
HXS+Br2=S + 2H-+ 2BT.

3. HaTtpuin cynbut Na2S03 aputmacura MHOAHUUT cyBAaru
3puTMacn TabCUp ITTUPWUNTaHAa, 3pUTMa paHrcuMsnaHagm, YyHKu
Mof HaTpuil CynbUTHWU OKCHANAO, HATpuWii cynbdaTra ainaHTu-
pagwn, ysu 3aca “ailtapunu6, BOoAopon ihogHAra arnaHagu. Peak*
uUMa cyB UWITUPOKMAa 6opagum Ba “yimpgaru teHrnama 6unaH Hho«
fananafw:

+ 1V 0} +VI —I
Nazs03| L+ HO= NaS04+ 2HJ]

KN MoHNM waknga ésunca, 6yHpan 6ynagu:
SOI+ J2+ HD = SO;+ 2HY- 2T. @)

by eppa, aBBanrm peakuHsnapra uapama-“apwu ynapow, (aBBanru
peakuusnapja oAAui MoAdanap atomnapu éku 3nemeHTap UWOHMap
okcuanaHraH 3gu), mypakkab wmoH SO[. okcugnaHW6, SO* umoHwura
alina nagw.

By peakumaHu AXWUPO™ TYLIYHULW YYYH OKCUAMaHWLW npoLeccu
6unaH KalTapuauw npoueccuHU anoumga Kypubd uumuannuk.

OkcugnaHuw npoueccuHn Nyinpgarn TeHrnama 6unaH udgoganai
MYMKWH:

so;4 110 - 2e~= so;+ 2H°¢ 2)

SOa&" MOHWHMHT OKcuanaw-nHu 0y MOHAAH WKKUTa 3NEKTPOHHUHT
ynmb KetTuwuAaH Ba, WY BAUTHUHI Yy3uAa, CyB MoJfieKynacujaH
axpanraH 6uUTTa KUCNOPOA WOHWHUHT YHra O6upukuwungad (aHu
BaKT4a WKKMTa BOAOPOA WMOHM 0304 6ynaawn) nbopataup. Hatmxaga,
SO.; wuoHuMpek, MaHpuii (—2) 3apagnm SO'. uoHM 3"ocun Bynagwm,
oNnTuHryrypTt BaneHtaurn -f4 pan 6 ra yrtagw.

NalTapunuw npoueccum Kyinmparu TeHrnama 6unaH HgoganaHagu:

12+ 2e~= 21" (3)



FanoreHnap 349

VogHuHur uaidTapunniuy o Mofekynacura WKKUTa 371eKTPOH
OMPHKULWIN HaTuxXacumpga coamp Oynaaum Ba 6y Bautha WOAHWMHT
BaneHtnurun 0 gaH —1 ra Tywagu.

(2) Ba (3) TeHrnamanapHu Kywwu6, (1) TeHrnamaHu uocun
umnamus.

[anoreHnapHUHr XUMUABMIA XOoccanapuHW Tauuoenaw LWYHK
KypcaTagHKKW, YNapHWHT akTW3nurn ¢ropjaH ihoara TOMOH acTa-
CEKUH KaMmasgu. [anoreHNapHWHr TapTu6 HOMepW OpTraH capu
A4p0 aTtpodumparn 3NeKTPOHMAPHWUHT  YMYMWUIA COHWM  Kynasgwu,
aToM pajguycu ys3aagu, eupTuu 3NeKTpoHnap fagpopaH 6opraH ca-
pv Hapupow, cypunagv Ba YNapHWHI sgpora TopTuauwmn 3andna-
wagH. LWy 6unaH 6upra, ranoreH aToOMAapHUHI 37eKTPOHra
AUMHAOWANTH  3amdiawagn uamja ranoreHAapHUHT  MaH(uit
noHnapuparu aapo 6unaH 3neKTPoOH opacuparm 60rHUHI MycTau-
Kamnumru Kamasgu.

Typnu ranoreHnap MaHWiA 3apagnu noHNapu paHaycnapu-
NMUHr KaTTanuknapu 6unam anekTpounapra AUUHOOWIIAUTUHMU CO-
NMHWTUPHLW HOW paumfycH y3aliraH capu 31eKTPOHra SAKWHAOL-
NUKHWUAT (r KNW-;KTa Kamain6 6OpUWINHKM KypcaTagu. by dToppaaH
iogra romMoH YTHATAHAa ranoreHnap akTUBAUTUHHHI KaManuwu-
ra Xypa wmysoduy Kenagwu:

®T0p Xnop Bpom Vop

MaHgmii HoH pagmycn, A xucobuaa . . . . 1,33 1,81 1,96 2,20
3NeKTPOHra ALUMHAOLINUIH, KKan/r-aToMm LH-
Lo X S 98 88 83 76

Bup ranoreHHWHr 6owua 6Mp ranoreHHW YHWHT GUpUKMacu-
gaH CUUMG yumuapuwl cababu, ranoreH aToMIapPUHWUHT 3N1eKTPOH-
ra MUMUAOLWINIX Lap XWN 3KaHNWru 6unaH usounaHagu. dTopaa
nTomuuur (.H'KTPOHTa SILHWAOWAMIM 3HM HOUOpU 6GynraHupaH, v,
4o.n an ia.ToH H.TAp WOHMAPWHWHT "~amMMacuiaH 3MeKTPOH OJMLLH
MyMKWH; X10p (hayat 6pom 6unaH #og MOHNapupaH 3/1eKTpoHap
onca. Opom Wof wonnapHAaHTMHa 3NeKTpoHnap onagu. AliHn
rautna OynaguraH peakuusnap TUNUK OKCUANAHWLW-UaKTapunuLl
>@akunnslapn Tap3Hpga 6opagu, 6y peakuusnapga 6up ranored
atomu 6olila ianorcu WOMMHW OKcuAnangu Ba y3nW WOH LofnaTura
ytagun. Mar,maii:

Cl, | 2KJ = J2+ 2KCL

Cl, | 2r = Ir+ 2CT.

By peakuusaga iog ualiTapyBuum cudatmpa MWTUPOK 3Tagw.
FanoreHnap MaH(HIA WMOHMNAPUHWUHT UaiiTapyBuu cudaTugarum xu-
MWUSBUI aKTUBMAWUIH TranoreHnap Mofekynanapu €ku 3pKUH aToMm-
NAPUHUHT XUMUSBUIA aKTUBMUTH Yy3rapulira Teckapu iyvanuwpa
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y3rapagu. OHr aKTUB "aliTapyBun #oj MOHM Gyfica, 3Hr KaM ak-
TUB “alTapyBum (TOp MOHMAUP. DBYyHMHr cababum wykn, Wog
MOHWAAH 3N1eKTPOH aXpaauwun YyyyH, PTOp MWOHUAAH 3NEeKTPOH
axpanumwura KaparaHfa aHya KaM 3Heprusa kepak 6ynagu.
WyHpait umnnb, ranoreHnap MonekynalapuHUHT  OKCUAIOB-
YHnap cugatmgarn XUMWUABMIA akTUBAUIM  “yhunparn TapTubaa

y3rapagu:
2> Cl12> Br2> J2

FanoreHnap WOHNAPWHWHI UaliTapyBumMnap cudatmgarm xu-
MUsBUIA aKTUBAWIM 3ca Teckapu TapTubha ysrapaau:

J'> Br'> CI > F.

FanoreHnap Bogopoara Tabcup [MunraHga ynapHUHT akKTWB-
nvKnapu yprtacmparn TagoByT aliHuuea f2on HaMo&H 6ynagu.
dTop Xypha nacT Temnepatypanapga “am Bogopof 6unaH nopT-
na6 6upukagu. Xnop sogopofg 6bunaH ogatgarum Temnepatypanap-
fa Xyfda CekKuH 6upukaau, ammo xnop 6unaH BOAOPOS apanall-
mMacu Kusgumpunca, peakuuma noptnaw 6wunaH 6opub, 6up naysa-
pa Tyrangu. Bpom ouopupo”™ TemnepaTypajaruHa BOAOPOS
6unaH 6upmyHuya Te3 6Gupukagu; iopg aca aaT K opupo” Tem-
HepaTyparaya “usgupunraHgaruHa sogopog 6unaH 6upuka ona-
oW, NekuH 6y peakuusa ”"aintap OGyNraHAUrn yuyH, y oxupurava
6opmaign.

LLyHncn auBpatra ca3oBOPKW, XMOPHWHI Bogopof 6unaH 6u-
pUKULW peakumacura EpyramkK HUXoATAa KaTTa Tabcup atagu. Ko-
poOHTrMAa yMyMaH ce3ufiapnu peakuus 6ynmaingu, Tap”™anraH
pyrnukaa y, 6upMyHua CeKUHAUK GunaH 6opagu, “YELWHWHT paB-
lWaH Hypupa aca peakuma xygau “m3gupunraHgek tes 6opagu Ba
noptnaw 6unaH yTtagw.

By peakuusHW TeKWWpUW, Yy KynruHa anpum cragusanappad
néopat, geraH xynocara onub kKengu. XNOPHWHT aiipMM MOSEKy-
nanapy "yéw Hypu 3HEpPruscuHM 1TU6, aTomMaapra axpanagu:

C1l,- 2CL

Xnop atomnapu YHWHr monekynanapura KaparaHga 6UpMyH-
ya akTuBpol 6ynub, BOAOPOA MONeKynanapura uyiugarn TeHr-
nama 6yiimMuya pap”™on Tabcup “mnagwu: I

CL+ H2= HCl + H.

X>ocun GynafuraH BOLOPOA atomnapu, y3 Haeb6atupaa, Xnop
MofneKyfnanapura TabCup 3TaAu Ba XJIOPHUHT AHMU aTOMapuHK
>ocun “nnagu:

H+ Cl2- HC1 + CL
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By xnop atomnapu BOAOPO4 MofieKynanapu 6unaH fHa peak-
alara kupuwaguM Ba “0Kaso.

l'yé KeTma-keT cogup 6ynaguraH npoueccnap 3aHXupupaH
j/éopat aHa Wy Xun peakumsnap ys3nykcus o (3aHXuUpawn)
peakuunanap pe6 aranagu.

KynruHa xumusaBuii mpoueccnapga, XymnagaH, éHuw npouecc-
napupa y3nykcu3 peakuuanap Xypga My*MMm ponb yihHangu. Ys-
NyKCU3 peakuumsnap co”acmpa akagemumk CeMEHOB* Xyjda KaTTa
Tekwupuwnap onmb 6opaw.

WyHpah kunub, ranoreHNapHWHI (GU3MK Xoccanapu “am, Xu-
MHSBNI Xoccanapu 3"am aToM AAPONMapUHWHI 3apsigu OpTULIM OH-
NaH Ba aromparu 3/eKTPOHAAP COHWHWHI Kynahuwm 6unaH MyH-
Tasam paBuwaa ysrapafH. FanoreHNapHUHr MeTannouANMK Xoc-
canapu (6y xoccanap (ropga aiHuuea AULON ce3nnagn) CEKUH-
acTa 3ampnawnb 6opagu, ihogga metannap! n xoc 6ynraH 6ab3u
xycycuatnap ~am Kypunagu. Xoccanap ysrapuwwugarun 6y unsuun-
AWK MWULAOPHUHT cudaTra YTUW UOHYHUHUMT Epumn mugcpacu-
anp.

103. FanoreHNapHUHT  ONMHMWW Ba wwna runmwun. [anoreH-
nap Tabuuii 6upukmanapga KampjaH-Kkam OupuKManapgaH Taw-
uapu MaHtuii 3apsgnaHraH uoHnap ”~onupa 6ynraHugaH, 3pKuAu
ranoreHnap ONUWIHWUAT Uapuiib "~amma ycynnapu ynapHUHI WOH-
napvHW oKeHanawgaH wm6opaTt. by & ?%ap xun okcupanosyumnap BoO-
cutacu 6unaH, &KW 3NeKTP TOKU TabCup I3TTUPULWI Aynu 6unaH
amanra owwupunagu.

MabnymMKu, 3MeKTPoNM3 npoueccupa 3N1eKTPoHNap KatoggaH
mMycbaT 3apsignM uoHNapra Ba MaHQWIA  3apA4nM  MOHNaphad
aHoara ytagm (82-maparpadra uapancuH). MoaomMuku, WyHAan
3KaH, KaTtoAda UuaiTapuauil npoueccu, aHogfa 3ca OKCuANaHuLW
npoueccu 6ynagu. LWyHaaH uunmnb, okcupnaHuw Eku uanTapu-
nvwumn, 6up mopfaum 6owwua mMoggara TabCcup 3TTUPULLAAH Tall-
uapu, 3fneKTp TOKM épaamu 6unaH uam amanra OWMpull MYMKUH.

JneKTp TOKM OKCUANaW Ba LalTapull Y4YyH SHT Ky4uau BOCU-
7agup.

PTOPHUHT 3/1IeKTpOHTa AuUHAOWNUrK (PTOP aTOMUHUHT 3NeK-
TPOH OwunaH 6upukMw LO6UAKMATK) 3yp bGynraHupgaH, GTOP HMU
YHUHT GMpHKManapugaH auaTt 371eKTponu3 hWynm GunaHruHa ax-
patu6 onuw MymkuH. dTop factnab 1886 Wunga, TaxmumHaH 20%:
kanuin ¢gtopug Kl uyywwunran, cyescus cyiwl Bogopos ¢ropug HF,

‘CemMéHoB Hukonait lHukofllacsuu (1896 imnga Tyrunras)
impuk pyc Onumn; HoGenb mykodo rH naypeaTu. CeMeHOB Y3NyKcu3 peakuus-
nap HasapusieMmH BlwAab 4MuaM Ha 6y peakuMANapHUHT KeHr TapKanraHauru
)(amga MoxnAT 3bTUGOPH 6uNaH My~ MMAUTMHU ncbor unngn. CemMeHOB Y3nyKCcuU3
peakumanap Hasapusclwa acocnaHub, amanuii xmu~atgaH kKatra a’ammaTra ara
6ynraH yT onuwW Ba MopTnaw Ha’apuuUCUHWU apargu.
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HW 3NeKTp TOKW Tabcupupa napyanaw nynum 6unaH onuHau. "
HUHT y4YyH (TOp TabCcup uUWAMaAWAMraH MuchaH sdcanraH acep*
nwnatungH (MUCHUHI t03acu MUC pTopua KaBaTu 6uniaH Konn%oe<-
raHfaH KeluH, yHra @Top Tabcup Kunamaingu). IAckT'poanap
nnaTuHagaH HLWJAAHTaH 34u.

dnemeHTap (anemeHT ~onngaru) @Top onuMwga goiganaHuT-
raH ycyn “o3mpru BakTfa “am caHoaTfa (Top ONuW YYyH Lyn-
naHunmouyga. byHuHr yuyH, KF *21![7 (cytounaHuw Ttemmnepaty-
pacn 70°C) Tapkmbnum cyt”™naHma Tapku'/lMii Kucmnapra 3neKkTp
TOKM épgamu 6GHNaH napyanaHagu. by cywunaHma nynat BaHHa*
napja, Kymup anektpopnapfaH doiganaHu6, 3n1eKTpoOan3 LUWIH-
Haau.

Xnop ”"o3upru BakKTAa oW Ty3nM 3puTManapuHu 3MeKTPoun3
KWW Hynu 6unaH Kyn MuKgopga onuHagu. Xnop avoppa ax-
pann6 umkagu, kKatogga a3ca YHBYM HaTpuin “~ocun 6ynagu. Ow
TY3WHWHT cyBfarun 3pKTMacUHW 3NeKTPOAU3 Uumauw inynm 6unau
Xnop onuHuwuHuM 200- naparpagaH “apancuH.

* JlabopaTtopusnapga Xxaop Typau OKCUANOBUYMNAPHU XJIOpPU[
Kucnotara TabCup 3TTUpWMW RAynum 6unaH onuHaguw. MacanaH,
mapraHey, (IV) okcuara xnopup Ku;nota Tabcup aTTupub xnop
ONVWHUHT ypTa MakKTab XuMMus KyppHaaH Mabaym 6ynraH na6o-
patopus  YCynWHM 3cnatub yrtamu:/:

MnO, -f 4HC1 MnCi12--Cl, -f 2 D.
By peakuus VOHAM WakKnga Kyimparn TeHrnama 6unaH udoga-

nanagwn:
2e—

[~ “
Mn02+ 2Cr + 411- , Mn"-)- CI + 2H2D.

TeHnrnamaga! KypuHu6 Typmbauku, 6y epga CI MoHnapu okcua-
navmb, kelunHyanuk CI12 monekynanapuHu >‘ocun “MayBYU XN0p aToOM-
napura, Mn02 Tapkubura KupyBuM TypT BaneHTIM MapraHew “aiiTta-
punun6, WKKW BaneHTAM MmapraHey (Mn" uoHnapu) ra alinaHagw.
Llleene wy peakuus épgamu 6unam 1774 #Aunga 6upuHUM  6ynu6
XJiop ongm.

Mn02 ypHura 6owua okcumanosumnapHu (macanaH, PHO 2 KCHOS§,
KMn04 H1) xnopup Kucnotara Tabecup 3TTUPULL AynuM 6unaH  xam
X/I0p ONULL MYMKUH.

Kucnopog opatgarv LwapouTia BOAOPOA Xnopuj 6unaH cevnapnu fapaxasa
y3apo Tabcup UuaMaign. AMMO BOAOPOA Xopuj 6unaH  Kucnopog apanalimac
4003 C ra lagap “wmsgupunraH Ba muura nemsa bynaknapu (nemsara KaTtanusarop
cutatuga MHe (11)-xnopug CaCl2 GepunraH GynMIM Kepak) COMMHIaH Hau op~anu
yTKasu.K;i, sBogopog xnopug (CI moHnapu) Kucnopog 6HNaH okcugnaHagu:

4HC1 O.. 2CUu4-211,0

wy 6unaH 6upra, 80 % artpoduga Xxnop uvuasn. Xnop ONWLW YYyH, WUArapyu KyHWH-
Ya Wy peakumnagaH (JloHganaHunap agu.
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Xnop onuHraHH kabu, 6pom 6unaH inopg ”am HBr Ba LU
HU Typaun OoKchgnoBumMnap 6GunaH oKcuAnaw opuanyM  OAMHMLIN
MYMKUH. Bpom Ba uoj eaHoaTfa, ofaTtha, MeTann 6pomug Bn
MeTann WoauANapHUHT 3puTMacura Xaop TabCup ITTUPULL Aynn
6unaH onuHagH. LWywpali uunanb, 6pom 6unaH o4 onuw  Uam
YNapHWHT MOHNAapMHU OKeupanawira acocfiaHraH, ammo OyHfAa
OKCMANOBYM eH(aTHAa X/0p Hwnatunaguw. MacanaH:

2Br' + Cl12= 2CI + Br2
2)' + Cl2= 2Cr + J2

CCCPpa 6pom Kpumpgarnm Cak KynuHWHI cysupaH (6y cyBga
KyH mupgop 6pomnH Ty3nap 6op) Ba Kopa-bByros-I'yn uynturu-
HUH'T «panacu» (TyWUHraH 3puTma) faH ONWHAAH. BypF Uyayy
éyBnapugaH 6pom oauW X;am y3nawTUPUATaH.

bypr uyayuy cysnapun CCCPpa 1i0g ONWWHWHI acocuii maHb6awn-
avp. byHpan cyenappaH op axpatub onmw yuyH, 6upuHum 6ew
nmnnuk oxmpupga CypaxaH 6unaH HegTte-Uanefga MKKMTa KaTwu
3aBofg uypungu. by 3aBognap uwnab yuuyapram mMacynoT Mam-
NakaTUMW3HHHT lioara 6ynraH .3\TuéxHLl Tyna yoHAMpagwu.

FanoreHnap, acocaH X/0p, XUMUS caHoaTufa KeHr wuwnatu-
nagu.

dTop X03upru BauTAa YrAeBOAOPOANAPUMHI HOAWUP XoOcca-
napra ara 6ynraH 6ab3um ummmaTbaxo GpTOpnM Locunanapu, Mma-
canaH, touopn TemmepaTypara 4ugamaum CypKoB, Mofjanapu, Xu-
MUSABWIA peareHTnapra 6apgow 6GepaguraH nnactmacca (tednoH),
COBUTIMY MallMHanap y4YyH kKepak 6ynaguraH cywounuknap (gpe-
OHNap) ”~ocun umauw Ba "~oKaszonap YYyH HwWnaTunagu.

XNnop KynrMHa aHOPraHuWK Ba OpraHWk 6upukmanap Taiép-
naw y4vyyn Hwpatunagu. Y, XA0puj KUCNoTa, XJopau 03"aK, TH-
noxfopuTnap Ba xjaopatnap, OATUHIYTYpT XJopug Ba 6owanap-
nii mwnab YHuapuwpa uynnaHunagu. Xnop rasnama Ba LOrOS
Tallépnawra uwnaTunaguraHd LennniosaHn oLapTUpuULW yyyH 3p-
MW XfI0p Xonatga ”"am, ouapTruy Tysnap >;onuga uam Kyn Mmuiy
fopAa HwWwnatunagu. Xnop wWuYHnaguraH CyBHM CcTepuniniawl Ba
TallfaHAW CyBMapHW 3apapcu3faHTUPULL Y4YyH ,aM HLWnaTunagu.
Panrnu metannypruflga xnop 6ab3y MeTann pyfganaprnHu Xiop-
naw Wynu 6unaH ynapgaH MeTann axpaTtub onuMwpga wwnatu-
nagH.

Typnn xnop-opraHuk Ma,\cynotnap CyHrru BauTnapfa anHuu-
ea Katta | TATra ara 6ynu6 uongu. Xnopnum OpraHwWK 3puUT.yH-
yunap, HbHWM in' :op3TaH, yrnepoj TeTpoxjopuj Ba 6owuanap
&rnapHH 3KcTpakums UuAnW Ba MeTannapHu ErcusnaHTupuw
YUYH HWAATHA<|gW. Xnop opraHuWK npenapatnap, SvbHu AA4T,
rekcaxyfiopaH Ba 6owuanap 3KWMH 3apapKyHaHganapura uapwu
Kypawpja >yfga Tabcupaum popu 6ynn6é xusmat uunagu. Xnop-

23 n. N. TanHka
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opraHuk ma”cynotnapgaH doinganaHn6, 3%ap Typau nnactmk Mk
canap, CUHTETUK Tonanap, ™opu cudatnm kKayudyknap, Tepuwuy
YPHUHK 6ocaguraH matepuannap (maBuHoOn) TaliépnaHagu. Tex-
HMKa PpUBOXJIaHFaH CalluH XJ0p-OpraHWK Ma’‘cynoTnap wuwniaTum-
naguraH co”anap Tob6opa Kynaiimb 6Gopmokaa; 6y ”~on XNOpHU
6opraH calinH Kynpo” uwna6 4YHKapuwra cabab 6ynmo”ga.

Xan™ XY>XanuruHWHI XWUama-xuf co”anapupa XnopgaH KeHr
cypatha QoiiganaHWnaéTraHauru, LWYHUHI4eK, Xaop uwnab uu-
Kapull Ba HCTEBMOS UHAUW KYNaMWUHWUHT Kenrammé KeTraHauru
XNOPUH cynbaT KucaoTa, aMmmak Ha cofga 6unaH 6up uatoppga
XUMUA caHoaTu uwnab yH”apaértran aur mMy”“mm wma”‘cynotnap
Xymnacura KUpUTWUW MUMKOHUHK 6Gepagu.

Bpom “ap xun pgopu-gapmoH, 6ab3n 6Gyé”nap, WYHWUHTAEK,
oTorpadus caHoaTmga Kyn wuwnatunaguraH Kymyw 6pomug
nwnab uymtapuw yuyyH 3apypaup.

MWopn wmeguuHHaga iiof TUHKTypacu Ae6 aTanagnraH aputma
(MogHuHr cnuptgard 10% nu 3puTMacu) ~onmpa KeHr uwnatu-
nagn; 6y apuTMa aHTUMCENTUK Ba "OH ONIULIMHWN TYXTaTyBYM Kyuiu
popuaup. byHpaH Tawuapw, iog 6up uatop Xxyjga My*unm gapma-
LeBTHK npenapaTtnap Tapkubura ”“am Kupagu.

104. [anoreHnapHuHr Bogopog 6unaH “~ocun KuaraH 6upuk-
manapu. [anoreHNapHWHr amanuii Xu™atgaH 3Hr My“um OGUpUK-
mManapu BOAOpoJ ranoreHuanap 6unaH ranoreHug Kucnortanap-
HUHT Ty3napugup.

Bogopo4 ranoreHugnapHuWHr “ammacu  “am  yTkup Ly|gant
paHrems ra3 Oynub, CYHOKIMKKA OCOHrMHa ainaHagw. Bopopog
hTopug 19,9°C paéy cywouy “onra kKenagu, JonAraH BOJOpoOf4 rano-
reHugnap 6uMpmyH4ya nacTpo” TemnepaTypaja CYHOKNMKKa aina-
Hagu.

Bopgopoa ranoreHupgnap cysfa Xyfa axwu apuingn. MacanaH,
0°C pa 1 >$axm cyBga 500 “axmra a”vH BOLOPOL XNOPUA 3PWIA-
4on; Bogopon 6pomupg 6unaH BOAOPOA WOAMAHUHT 3pYBYAHIUTU
J/\aM TaXMWUHaH WyHra S"uH Kenagu. Bopgopog ¢pTopua cyBaa 4ek-
CM3 muugopga apuiigu.

Bogoppa ranoreHWANapHWHI cysaarv spuTManapu TUMUK KuUc-
noTtanapaup, wy 6wunaH 6upra, ga”at GTOopmMAa KUcnota OGUPMYH-
Ya Kam guccoumnaHaguraH kucnota 6ynum6, uLonraHnapu 3Hr Kyd-
NV KucnoTanap ”~atopura Kupagu.

Bogopog ranoreHugHuHr “ammacu “am “aBogaru cys 6yru
6unaH ~ywumnm6, Teruwnm KuUcnoTanapHWHr Malifa TOMYMNapuHM
Xpeun uunagnm Ba WYHWHI Y4yH “~aBoja TyTangu.

Bopgopoa ranoreHugnapHuUHr “mnsgupuwra dugamannuru HF,
fa HJ ra yTtraH capu, ranoreH aTOMAapUHUWHT 3MEKTPOHra AuuL-
Jownurn kamarunb 60praMnnru yyyH, Kyydnum papaxaga uacasagu”
1JF xypa w”opu TemnepaTtypanapfa Xxam aTtomaapra cesuiapnau
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fapaxafja Aguccouyumnammacaga Bogopog inogmp 300°C paéy iog
6unaH BoOfOpoAra aH4ya napuvanaHagu.

Bogopo4 ranorCHUANapHWHT 3HF MYUUM (U3MK KOHCTaHTana-
pn 19- XagBanga KenTUPUATaH.

19->kapasan
Bogopoa ranorcHMANAPHUHT 3HT MyXUM (U3NMK KOHCTaHTanapu
Bogopos ranoreHng
KoHcTaHTanap
HF HCI HBr HJ
3uunurn  (cywol, uonatga), rlem'é
AUCOOMAA oo 0,987 1,19 2,16 2,80
CytouynaHuwl Temnepatypacu, °C up-
COOMAA ot —83,1 —114,2 —87,0 —50,8
LlaiiHaw Temnepatypacu, “C tyico
(e - R 19,9 —85,1 —66,8 —354
}ocun Bynuw neenmuvrn, Kkan/monb-
UMCOBUAR  covvvvveereeeerevesesesssssssesssssinees +64,2 +22,063 + 8,66 —6,20

Bogopos ranorenugnap ~ocun  LUWAUIWIHWUHE  YMYMUWA  ycynu
raforeHUg Kucnota Ty3napura KOHUEHTpNaHraH cynbdar Kuc-
nota TabCcup 3TTUpuwaaH ubopatr. MacanaH, BOLOPOA XNopua,
ojaTha, HaTtpuil xnopupra KOHUEHTpnaHraH cynbaT KucnoTa
uywuné uymsgupuw Wynu 6unaH “~ocun LWUAWHAAW:

2NaCl + H2S04= NaXs04+ 2HCI.

Na6opaTopusaga v, ogaTAa, WMWWa MAWWga onnb Gopunagu,
NeKUH YHU UaTTUL UM3aMpuUWl MYMKUH amac. LLUYHWUHT Y4yH, Cyfb-
(haT KucnoTafaru BOAOPOA aTOMAPHHMHI (auaT 6GuUTTacu peak-
uMMra Kupuwagu Ba HOPAOH Ty3 >;ocun Gynagu:

NaCl + MoSO,= NaHSOi + HCL.

Cy.n..n KUCNOTAHUHI uLap 6up MofieKynacura WKKW Mone-
Kynagan naipnii xnopug onuHramga “am, 6apHéup, npouecc Hop-
JoH i\ . |iHn.l 6ynnwugan napura 6opmaiign. CaHoatga BOAOPOA
xnopug .yWHM umamwpa (annapatnap fcall yyyH caHoaTfa LWu-
Wa ypHHra 6owua wmatepuannap HwWwNaTunaguM), HOPAOH Ty3
Xyja unnuy Uu3gHpuUaramga HaTpuil XNOPUAHHHT WUKKUHYM MO-
nekyna! H 6unaH yiapo TabCup UWiagM Ba HOpMan Ty3 LOCKN
6ynagu:

NaCl | NaHSO« Na2lSO« + 2HC1

Bopopos ¢ropHg \am BOAOPOL4 XN0OpuA cuHrapu iyn 6unad

ONMHaAH. Y, (TOPHMHI TabwuHi OGUPUKMAcCK — KanbUWA (GTOPHA-

0aH  ONUHAafH:
Oil7 | M,J04 CaSOH 2HF
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Bogopon Topui WuWaHW KyyYnum paBuwlja emupraungau, pe-
akuuMs “yppowuH unauwinapga onmé 6opunagu; 6y WAULWNAPHUHT
AcBopuAa MeTannHW emupunuwpgaH caunosunm PbF2 ~aBatm Xo-
cun  bynagum.

Bogopoa 6pomung 6unaH Bogopos WoAMAHWM xam MeTann 6po-
MWUg Ba MeTann hogupnapra cynbdaT KuMCnoTa TabCup 3TTUpULW
Wynun 6unaH onuMw MYMKUH, 6npoy 6yHAa BOAOPOA ranoreHug-
napuuHrl 6Hp KucMu cynbgaT Kucnota OunaH okcuanaHuo, ap-
Kun 6pom Ba #og axpanu6 unuagn. MacanaH:

r—
21I1Br + HoS04- Br2+ SO, + 2HD

Wy cab6abnu, tokopnga aWTunraH BOLOPOA ranoreHugnap,
ogataa, 6pom Ba WogHWHr doctopnm 6upukmanapm PBr3ea Pb
ra CyB TabCup 3TTMpUW Aynum 6unaH onuHagu. ARHM BakTga 0Oy
6upukmanap ruaponusnaHmb, ¢ocput KucnoTa Ba Termwnm BO-
[OpOA4 ranoreHnj Xocun Kunagw:

PBr, + 311,0 - H3POa+ 3HBr.
PN8.+ 3HOD —H3P03+ 3HJ

Bogopos ranoreHupgnap “~ocun  UWAWLW, 3PKUH TranoreHnap
onuwra ”“apama-kapwu ynapo”, OKCNANaHWW-KaTapunuw 6u-
naH 6ornuy 3smac. HOKOpHAA KeNnTUpUAraH mMuconnapfaH Kypu-
HUM6 TYpuOAWKH, OKCUANAUULWI-KakTapuauwl npouecciapuHu xa-
pakTepnainguraH BaneHTAWK Yy3rapuwuy 6y peakuusnapga Xed
cogup 6Gynmangu.

Amanga, KynuH4a, BOAOPOA ranoreHWgnapHWHr cyBgaru 3put-
mManapu uwnatunagu, 6y spuTmanap aca kucnotanapgup. Bynap-
JaH 3HT My™ MW XNOpug KucnoTagup.

Xnopup KucnoTa BOAOPOL X/JOPWAHH CyBAa 3puUTULL
Aynun 6unaH onuMHagw.

>N\03upru BaKTAa caHoaTAa BOAOPOA XN0PUA ONIMLWIHUHE aco-
CUA ycynu yuH BOJOPOA Ba XJophaH CWUHTe3 uHAuW 6ynunb, 6y
cMHTE3

H2-- Cl12- 2HC1 + 43,8 kkan

TeHrnamacu 6ylinya 6opaau.

By npoueccun ByXYyAra KenTUpPULL YYyH, BOAOPOA X0p oi'h-
Muga éHampHnagu. Xocun 6ynraH BOAOPOA X/0pupg CyBra tTTU-
punagn Ba «CUHTETUK» XJ0PUA KUcnoTa ~OCMA "UAUHAAMW.

74- paemMfa CUHTETUK XJIopWfA KWCnoTa “ocun QuAMHaguraH

YCTaHOBKaWWHI CXemach KypcaTunraH. BofopogHu xnopga éH-
AUPULL YUYYH XH3MaT KunaguraH neds (¥Y) BepTuKan nynat TpyGa
6ynn6, YHWHT NacTKWM KWEMWUra Maxcyc ropenka ypHaTuaraH, Gy
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ropeska KouUeuTpHK paBuwpga (6MpUHHNT numra 6upm) xolinaw-
raH WKKuTa nynat waingaH wubopat. lMactgam wuukn Hah (2) ra
LUypyL Xnop Kupca, TalWku Hail (-3) gaH Uypyl BOAOPOA Kupagu.
Apanawma EHauMpunraHgaH KeiuWH, y KaTTa anaHra 6epu6 6up
Tekncpa éHagu Ba BOJO-
poa xnopug “ocun 6yna-
ou. Bopopop xnopupg a6-

copbynon KONOHHanap
(4) ra (pacmpa 6uTTa
KOJIOHHa KypcaTunraH)

6opagu Ba yHjAa touopujaaH
oumb  TywaétraH cysra
loTunaaun.

CnHTe3 yuyH TO3a 30"
poppa 6unaH TO03a Xx/o0p,
Aocun  6ynraH  BOAOPOA
XN0pUAMN  IOTTUPUL  YUYYH
aca, AWCTUANaHraH cyn
nwnatn6, Gupatyna XuMu-

ABUI Xu/taTham TO3a XJ0- 74 paem. Cumire op enota onma
M. MHTETUK XNopuna KNCNOT TNHaaH-
pM'u' Kucnota onui MyM_ ram ycTtanoBKamHUI cXemacu:

KUH. /| — Bofopoa MHAWpPUNAAHTaH Medb;, 2 —nedra Knop
Bopopoa Xnopwup ONULL-  paputunagurad Tpy6a: 3 — neura BOAOPOA KUPUTH-
HUIT Mnraler|7| «Cynb- nagvran Tpy6a; 4 — abcop6LNOH KONOHHA.
that» ycynn (6y ycyn "O-
3uprn Bautga *am y~nnaHwunagu) KOHUEHTpnaHraH cynbdart
Kncnota 6unaH ow TY3UHWHT y3apo TabCUp LUAUWMKIa acocnaH-
raH. KOyopu Temnepatypaga 6y peakUMSHUHT 6opuwK LyWANAarn
HaTiKaBWin TeHrnama 6GunaH wudoganaHagw:

2NaCl + M2S04- NazXxsOj + 2HC1.

K>ywmmya ma”cynoT cudatmga HaTpuid cynbaT NaS0Oj; “ocun 6y-
nagu.

FOKopHAa alnTub yTunraH WKKana yCynaaH 3HI MyKaMMalsH
CUHTETUK ycynaup. by ycyn 3nekKTponuMTUK RAyn 6unaH xnop
onnwga xnop 6unaH 6up BauTAa axpanumb umuagmraH BOLOPOA-
faH QoiganaHuwra Ba MWHepan yrutnap, 6yéunap Ba 6owua-
napuy nwnab yuuapuw ydyH 3apyp 6ynraH cynbdaT KuUcaoTaHu
Kyn Muugoppa Texab uonuwira MMKOH 6GepafH.

CaHoaTha X/0puf KUCAOTa ONULW YYyH OpPraHuK Gupukmanap-
HW Xfiopnaw HaTuxacmpga ~ocun 6ynaguraH BOLOPOA XJ0pupfaH
Nam oliganaHunagu.

To3a xfopuf KucnoTa BOAOPOA XJopuara Xoc YTKUp ~MAnu
paHrcus cywunukamp. Bopgopos xnopupHuHr 18°C pa TyWuHraH
apHTMacuga 42%, HC1 6ynagn, Opatparum KOHUEHTpP/AaHraH Xxno-.
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pua kucnotaga 37% HCL1 6ynagu, 6yHAai KUCNOTAUWHT 3UYINTK
1,19 r/cm3. TexHuMKa Ma”“cafgnapHpfa wwnatunaguraH Kucnortaga
Aywumyanap (acocaH FeCb) 6opnurmgaH, YHWHI paHru eapuy,
Ba Tapkubuga 27,5% atpogpumpaa HCLl 6ynagu. CUHTETUK Xnopuj
kucnotaga 31% HC1l 6ynaau.

KOHUEHTpNAHraH xnopuj KucnoTa uu3gupunradga, pfactnab, ospoy ey
6unaH BogopoA xnopup yumb ketagu. by \oguca kongu”pga 20,2% nu sputma
Xocun 6ynryHya gaBom 3Tagum; Xx,0cun 6ynraH 6y 3puTma ysrapmac Temnepa-
Typa + 110°C pa Tapkmbu ysrapmaraH “onga “aiganagH. ByHWHr akenua,
CYWNTUPUATAH XJ0pUf KKUCNOTa LH3gHpPUACA, aBBan cyB xalijanagu. Kopgawu-
HuHr koHueHTpauuscn 20,2% ra eTraHfgaH KelivH, CyKylIK, aBBanru 3~ongarH-
ek, Tapkmbu Ysrapmai “alifana 6ownalign. WyHgak unnnb, vanHaTvw iynu
6HNaH BOJOPOA XNOPUAHWM cyBAaH b6aTamom axpatub onué 6ynmangu.

TuHMal ualiHaTH6 TypHAraH spuTma Tapkumbum 6Gocumra uapab ysrapagw,
wy cababnu, nact Temnepatypanapga X/A0puf KucnotTajaH jgap Xvun ruapatnap
(macanaH, HC1-H20, HC1-2H2 Ba 6owuanap) axpatub onuw MymMKum 6yn-
ca-ga wy aputmaHn HCLl 6unaH CyBHUHI MyaliiH XUMUABWUIA 6upukmacu feb

~apab 6ynmangwu.

Xnopug Kucnota XUMWUS nNpakTukacupja wuwnatunaguraH T
My MM KUcCnoTanapHUHr 6upuaup. KanutanucTuk mamnakatnap-
HAWT y3ngaruHa "ap Wunum 6up MUAAMOH TOHHaZaH OpPTUKpO”
Xnopug Kucnota uwnab uyntapuanwivHW - antué  ytuw  Kudos
(100 wupoueHTAM wma”cynoTra alnaHTupu6 ~ncobnaraHpga).

Xnopup Kucnota KynruHa metannap OwunaH peakuusra Kupwu-
wn6, BOAOPOA uYM”apafnm Ba Ty3nap—mMeTanfapuunHT
xXnopuagnapu éku xnopwupgnap “ocun “~upnagu. Xnopupg
KucnoTa, acocaH, MeTann Xnopuanapu onuw, aMMOHWUA Xnopug,
KapboHaT aHrmgpug, 6up UaH4ya OpraHWK npenapatnap TaWép-
Nall yyyH Ba KyHuunukga (Tepuum Xpom 6Gupukmanapum 6unad
ownawpgaH ONguMH wuwnawpga), o03uMt-oBMaT caHoaTufja, uanain
oputuw  (ounaw) Kaelwapnaw uwnapupa “ampa KynruHa 6o-
*a KopxoHanapja uwnatunagu. Opam Ba "aliBOHNapPHUHI OLWLO-
30H CYKOKAHIMga ~aM 03poK xnopug kucnota 6ynagu Ba y oBua?
XasM Kuauw npoueccupa My~Mm ponb yiHaigu.

Kynunauk meTtannapnuHr xaopugnapu cysga axXwWu 3puingu
Ha, Wy cababpaH, nabopatopusa npakTukacupga O6Gupop meTann
MOHWHW peakumara KHpUTUW 3apyp 6ynraHga Kyn uvwnatunagw.
MeTann xnopugnapfaH 3Hr My~“HMIapu KyMYLWHWHT, 6Up BaneHT-
nm cumob Ba muc xnopugnapu (AgCl, CuCl, HgCl2) cyspa apu-
maingu. KyprowwuH xnopug PbC12 xypaa kKam 3puiigu.

XnopugnapfaH 3Hr My~ MMNapuHu anTué yTamus.

HaTpuin xnopug NaCl, 6ow”avya ainTtraHga, ow Ty3u Typ-
MyWMUMH34a roaT Katrta a’amuatra ara. Ow Tysw, aBBajo, OB-
AaTra uwnatunagu. byHpaH Taw”apu, ow Ty3u KynruHa osuuy
mMaCynoTnapHH, macanaH rywr, ér, Mo, 6anuw, Ba GOHLWanapHmW
6ysunuwpaH cakaaw BocuTacu cudatmga My. Mm ponb yihHahkgu.
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Ow Ty3M xnop, XJ0pWA KWUCNOTa, YHOBYM HaTpuil uwnab uuuya-
puwga Xxom aweé 6ynmb xm3amat uunagu, 6yEuunnnkaa, CoByM
nuwupuwga na 6owua KynruHa KopxoHanappa uvwnatunagu.

Kanuin xnopug KCI “mwnok xyxanuruga yrut cudatmga Xy-
fa Kynna6 wwnatunagu.

Kanbunii xnopng CaCl2¢6H20 coBuTyBYM apanalwimanap Tai-
épnaw ydyyH uwnatunagun. Cyscus KanbUmuii xnopug nabopatopua
npakTukacuja rasnapHu KypuTuw YyuyH, 3acup Ba 6bow” a Kkyn-
rmMa cylLl OpraHuk MoAJanapHy CYBCU3NAHTUPULL YYYH, CYBHU
WHAAAT 6unaH TYBYM Mogfa cudatmia KeHr uynnaHunagu. e

Cumob (M)-xnopupg HgCIl2 6owuyava ainTraHga, cynema
Xyfa Kyunu 3axapiup. epou Ba aHaTOMWA npenapaTiiapuHM KOH-
ccpeanaw (6ysunuwpgaH ca”naw) Ba CMMOBHMWAT 6owua 6UPUK-
ManapuHu Tailépnaw yyyH wuwnatunagu. CyneMaHuUHr xygja
cytontupunrad (1 :1000) asputmanapu MeguumHaja Xyfga axwu
Je3HH(MeKuManoBYM Mogfa cudatuga uvwnatunagu.

Kymyw xnopug AgCl xnopug KWUCAOTaUMHI 3HI 03 3pUIASH-
Inun Ty3suamp. Xnop MoHNapu 6umnam Kymyll MOHNapu y3apo Tab-
WP unnranga Kymyw Xa0pug 4yKMaounuHr ~ocun 6ynauwum xnop
WOHAMNPHHWK BGOPAUTUHM BGUAULI YYYH XapaKTopau peakumagup.
Kymyw xnopug c¢otorpadua caHoatuga EpyrnMk cesyByum nac-
TUHKa na ioio3HWHI 6ab3W XWUNNapuHW Talépnawpga wwnatTu-
nangu,

LymMn aidTu6 yTuW KepakKW, y3rapyB4yaH BaneHTAM MeTann
Xnopupg kucnoTta éku 6owua 6upop ranoreHug Kucnota 6unad
MKKUTa "ap xun Ty3 “ocun uywuna onca, 6yHpan Tysnapra Hom Oe-
puwgaa, aBBan MeTanl HOMM, YHAAH KelWH LaBcnap myuga Ly
Mclann BaneHTAMIM Kypcatunub, cyHrpa geduc uyinunmb, Kmcno-
Ta nomn éwmnagn. MacanaH, CoCl12 «kob6anbT (ll)-xnopup Ba
( AH| ko6anbT (Ill)-xnopug; Hg2CI2 cumo6 (I)-xnopug Ba
111<\4 cumo6 (Il (xnopupg Ba ”"OKaso.

pom g Kmcnorta Ba NoguMpag KucnoTa Y3 Xxocca-
nnpm XH\a|HAan xaopup KucnoTara Xypga yxwanguw, ammo 6up
in I"k,p<>pnHln 6unaH yHgaH dapy kunagu. bpom Ba 1iog
HhimnapuMuHr *ncKTpoHra AUWMHAOLWAUIU X0p aTOMIapUHUKUTA
[\Hpw HHAa Kampo” 6ynraHupaH, Br' Ba J' moHnapu CI HOHnapu-
/LWL 1vpn oeonpou OKCWANaHagH, 6yHn 6u3 6Gpomnnm Ba Woanu
Md ii'i iipi u cynbat kucnoTa TabCUp LMAULW pcakuuacu MUCo-
nMAH nypi.ni eguk oj uvomyu y3 3NeKTPOUUUM ailHMLCA OCOH
OcpwT. M\ nun niiii() KMcnopogu 6unaH ~am okcupgnaHagH. Lly-
iiinii yuyli Ho/topog ioawmp uypurmaenm “aBofa 3pPKMH o axpa-
™6, Kmagn iMiii up Tycra Kupagu:

4e—

4110 1 O» 27~ + 2HIO
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Epyrnuk 6y peakuuammn Xyga Te3nawtupagu. hopn wnoHnapu
Y3 31eKTPOHNAapUHU OCOH 6Gepaju, LYHWHT Y4YyH, BOAOPOS i#oaug
Kyuynu uaiTapysumgnp.

Bpomug Ba MogupA KUCNOTaHWUHT Ty3napu, Ternwnum cypaTtja,
6pomnpg Ba hopamp Tys3nap €kum 6pomMupg Ba hogup*
nap Aeb atanagn. YnapHUHr KynuuaurH cyBja AXWu 3puiAgu.
Xnopugnapu cyefa spumaifuraH meTannapHuWHr 6pomug Ba iio-
aunnapu uam cyBfa 3pumangu.

Kanuii Ba HaTpuii 6pomMug 3putmManapu wmejuuuHaga Heps
CUCTEMACUHU TUMYNAUTUPULL Y4yl HWwnNaTunagm Ba «6pom» pfe-
TWU HOT"Ppu HOM O6unaH toputunagn. Kymyw 6pomwug doTorpa-
¢ma nnacTuukanapu, NnéHka Ba Loros3napu Tallépnawpa Kyn
muugopfa Hwnatunagu. Kanuin ogup megmumHaga 6ab3n Ka-
cannuknapHu fasonawfja uynnaHunagu.

MnaBuk KMCNoTa— BOAOpOS GTOpMAWLWT  cyBAaru
spmTMmacuaup. Bopopog ¢Topup, opgaTtha, NNaBUK wWwnatfaH enu-
nagu, NAaBUK KWUCMOTAaHWHI HOMU XaM LWYyHAaH Kennb uuyuaH.

Bopopoa ¢Topua “aMm, nnaBMK KWCOTa Xam Y3 xoccanapwu
XuuatugaH 6owla BOAOPOS ranoreHugnapAaH Ba ranoreHupj Kuc-
notanapgaH ¢apy umnagu. CywunaHuw Ba UaliHaW HyuTanapu
Y3UHUHT KUYMK MOJSIEKYNAp OrMpAUrura Moc KeamaiguraH Bofo-
pon ¢Topuawir (Gu3nMk xoccanapupaél, HamoéH 6ynaguraH 6y
thapuHUHT cababu LWyKW, YHUHT MOJeKynanapu Kyunu gapaxaga
accoyunaHraH 6ynagu, 6yHpail accoumaumsira cabab, BoAopog
hTopuAa Monekynanapu yprtacuga BoAopof 60rfnaHUWHUHE naigo
6ynuwmngnp.

...H —F...H—F...H—F ...

Bogopoa dtopug 6yruHuHr 3uunurm 32 C ga (HF)3 dopmynacu-
ra myesoguy kenagn Ba 90 C pgaruHa yHuHr 6yw ogauin HF mone-
KynanapugaH wmbopat 6ynagu. HF monekynanapu 3puTmanapfa xam
XyLAuW Wy Tapuua Kyunu accouuniaHraH xonga 6ynagu.

MnaBuK KMcnoTa xnopug, 6pomug Ba hoaug KucnoTanapra ua-
paraHja Xxuiina Kyycu3 [HccouunaHagu Ba yHaa, F' woHnapu 6unaH
6vp uatopga, F' uwoHnapuHuHr HI; Monekynanapu 6unaH 6upuKuMWn-
fja.y “ocun 6ynyBunm HF wuoHnapn uam kyn 6ynagu. Ly ca6abnm,
MNaBMK KWCNOTa XYAAM WKKU HEruMsoM KucnoTa CUHrapu, 6up uaHuya
HOpZOH Ty3napHu, macanaH KHP2 Hu xocun uwmnagw.

MnaBMK KWCNOTAHWHI LKA Tapkubura KupysBun KpemHuii (1V)-
oKCcKA, SbHU cuAuKaT aHrmgpug Si02 ra Tabcup 3TuG, KpPEMHMUIA
dTopug SiF.j Ba cyB XOCMA LUuia ONMWIN  YHUHT &XOWMb6 Xxocca-
cuanp:

Si02+ 4FIF - SiF4+ 2F10.

Wwnwara ryn conuw, XxaT &3ull, WYHWHIAeK wWwuwa 6yomnap

(macanaH, 3nekTp flaMmoYKanapu) CUPTUHU XWMpa UUAWLW  Y4YyH



[anoreHnap 361

nnaBuK, KucnotagaH ¢oiganaHul xam aHa LWy peakumara acoc-
nauraH.

Wuwara ryn conmw y4yyH, wuwa aBean HF Tabcup uyunmaii-
auram mogpganap Mym &éku napacuH LaBaTu 6unaH LonaaHa-
oW, cyurpa WWWaMunr ryn Tywupuw n1o3um 6ynraH xoinapu
MymMAan To.4anaMagu Ba LIy XOMjapra nnaBuMK KucnoTa €Ku BO-
popopa topup 6yru 6up uLaH4ya BauT TabCup 3TTUPUNALH.

AnomMuHnA onuw  (220-naparpadra uapancuH) Y4YyH 3apyp
6ynlnH cymbuii KpMonuT uMwnab uuuapuwiga Kyn MuLLOp BOAO-
poa Topua Hwnatunaguw. byHAaH TawuapH, BoAopoA (Topup
Nap Xun XUMWABWIA npoueccnapja, mMacanaH, abjo HaBiu MOTOP
IbiMarucH nwnab uuuapuifa KatanusaTop cudatuga LynnaHu-
nagu

MnaBMK KUCNOTa COBUTHIW MallMHanapuga GoiganaHunagn-
191l opraHukK ¢TOopHANap ”“ocun uumnuwpa, 6ab3n Typ 6yéunap,
rypkoii mounapu Ha naacTMK Maccanap CUHTe3 uuauwpga uam
Hwnatunagn. AHanuTuk nabopatopusanapfa ,\ap Xun CcuaMkat-
napnu (cunukat Kucnota Ty3napumu) 3puTull yyyii naaBuK Kuc-
nompown Qoiganannnagu.

I, WwhuK mH .loi.iiiiiin In Xypga w.*apnngup. KonueHTpnaH-
i UN.MWb KWCNOM Kpla TrCKKaHAa, TepH KysAH Ba yHAa uu-
LA N m mauram dpanap Haingo 6ynagu. llly ca6abnu, 6y Kuc-
NUM im0 WINNAWIAE  XyJa 3uTMET  6ynuw Kepak. [naBuk
lin Mmn  >6011111 éku Mymjaanm dcanraH uauwnapga caknavagw,
6yHfail mauwnapra nnasvK KuUcaoTa TabCuUp LUAMaRAH.

MnaHnK KucnoTa Ty3NapUHUHT — MeTann PTOPUANAapPHUHT
(fowyaya anTraHga, GTopuagNapHMUMUT  Kynumauru, 6owua rano
IrHUML KuenoTanapuuHr Ty3fnapura Lapama-lapliv  ynapok, cysfa
sipnMnl T. Ammo Kymyw ¢Topng ANF cyBa SIXWIK 3puidgM, Bauo-
Mhiihii, kymyw xnopug A;;Cl kymyw 6pomug AgBr Ba Kymyw oama
Ar | cymgH amangn upHmangn.

Il.v pull ¢propHg NaF KoHcepBanoBuM Mmoffa cudartmpga €roy-
M WWMAHPULW  y4yn HWAaTMNagm.

0, | 1MHem napTuu Kucnopognu 6upukmanapu. [anoreH-
nmp Mb topog 6unaH 60BOCHra GupHkmanaw, wy cababnw, ynap-
HHI Inb opognn 6Gupukmanapu 6unsocuta ycyn 6unam LOCHN
Iminin by 6upukmanap 6upmyH4ya Geuapop Moajanap uUaTopu-
i.i kmpagum NVnipiiiiin numpga anr 6GapuapopnapH KUCNopoanu
kucnowm,lap i\ mapu 6ynca, okcupgnap 3Hr 6Geuapopnapugup.
FanoreHnap kKW iwpe.mun \amma Oupukma.vapupa mycbaT Ba-
NIeH Mun 1111, ynapHuH! BaneHTAWrn xnop 6mnan MOAHWHI KuUc*
nopognu tuopu 6GupnkMmanapupa eTTAra ertagu.

XNOPHUHT KUCNOPOANM GUpUKManapu 3Hr Kyn TapuanraH Ba
UmanHii xu\atgan My \nm 6upnkmanapgup; aHa wy 6upmkMa-
nnpnH 6upmyHya 6Garadeumnpou Kypub uyumuamus.
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20- xxafBanfa, yMyMWi TywyHyara 3ra Oynuw ydyH, Xx/op,
oKcuAnapu Ba KWUCNOTanapuHWUHT Qopmynanapu, WYHUHTLEK, Kuc-
notanap Ba TY3MapUHWHI HOMapu KentupunraH. Tapkmbnapu
Xagpanga ésunraHupek geb gapas “uanHaguraH, ammo anm
Aocun uMAMHMar3H 6upukmanap "aBC MyuUra ONMHTaH.

20- >kalsan
XNOPHUHT KWUCMOPOANU BupuKmanapu
Kucnotanap Ty3napHUHT HOMK
Okcugnap
dopmynacu HOMM
C1D Heto Fmnoxnoput Kuc- munoxnoputnap
nota
cnNo3 Heto * Xnoput Kucnota Xnoputnap
cHo — — —
c1 Heto , Xnopat Kucnorta Xnopatnap
cl 667 Heto . MepxnopaT Kucno-  Mepxnopatnap

Ta

XNOPHUHT Kucnopoanm 6Gapya OGuUpMKManapu Kyuynm OKcug*
nosyunapaup. XNOpHUHr MycbaT 3apagnu atomu 6up MmopaaHu
OKCuAnap 93KaH, YHWHT Yy3u, ojaTpa, € HelTpan xjaoprava, €xu
MaHpuin 3apsagnu CV moHurava uatapunagu. Amanga, runoxno-
put Ba Xxnopart,! KucnoTta Tys3napu —rmnoxnopurnap éku
Xnopartnap KeHr uwnatunagw.

Fmnoxnopwutnap. [unoxnoputnap “ocun UUAWLW XNop
6unaH CYBHWUHT TMNOXNOPWUT KUCAOTa ~ocun uunaguraH uynmparu
peakuuacura acocnaHraH:

Cl,+ HD :z HEHO + HC1.

By peakuus xnop TUAPONM3IWHWUHT XyaAu Yy3ruHacu™®
avmp. TmpponusgaH asean Cl2 monekynacuparum Xiop atomnapu
opacuparu KoBaneHT 6ornaHuw  uyténaHagu, AbHU YMYMUQA
XY(T 3M1eKTPOHNAp CYBHWHI LyT6/nM MONeKynanapu TabCcupu oc-
Tuha atomnapfaH 6upura TOMOH cypunagu, geb dapas ~uauw
MYMKUH. XOPHUHT MycbaT 3apsjnaHraH aTtoMy NPOTOHHW cULMO
ynyapub, cyB rugpokcumnu 6unaH 6Gupukagum Ba, Wy 6unaH 6up
BaKTAa, XJOPHWHI 6owla atoMmu, uyhugarn cxemafga KypcaTua»

rangek, [ ;CLj woHura aitnaHagu:

:CL|Cl: + H:6:\H-* N:0: CL+ [:Cl:]“+ H+

CxeMaZaH KypuUHWUG TypubaWKW, Xn0p TUAPOAU3»  OKCUANN-
HUW-"aiTapunuil peakuuscuaup, 6y peakuusga XJOPHUHT 6Gup
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aTOMW MKKWUHYN aTOMUHWHI 3MEKTPOHWUKW OGUPUKTMPUG 0nmnb Kaii-
Tapunca, WKKWHYM aTOMW OKCUANaHafH:

_#
Q —e= (],
Cl+ e= CL

JlHa wWwyHpam npouecc, AbHWM peakuuaga 6GUpP 3NEMEHTHUHT
Oab;ll aTomiapu OKCMAnoBuwM, 6Gab3nnapu ”"ailtapyBum OynraH
npouecc ysum OKCUANaHMW-y3W LaiTapuauw npoueccu genmnagu.

Xnop rugponusmga ~ocun 6ynaguraH HC1 sa HC10, y3 HaB-
6atmpa, ysapo Tabcup 3Tub, Ama Xn0p Ba CyB “ocun uuna onagwu,
WYHWMHT YYyH peakuusa oxupurava 6opmaign. IpUTUATAH X10p-
MUHT TaxXMWHaH '/3 UMCMKU peakuusara KUpUWunG 6GynraHugaH Ke-
HH, MyBO3aHaT uapop Tonagw. LWyHpah uwmnH6, xnopnu cyBsja,
Namuwa, Cb monekynanapu 6unaH 6up uatopga, aH4ya muumop-
Ja X/0pWA KucnoTa Ba FMOOXAOpWUT Kucnota \am 6ynagw.

Xnop rugponusmpa Xxnop atomnapu opacujary  KovaneHT 6GOpnaHHLUHWHE Y3H-
JMHW rabuatsaH 6up Gowa 6ynca, XNOpru CPyraHK Tabcup umnraHga Oy 6or.Kuwin-

IMH  ywnwHH, 6Hp Oy.WAH MW, HaTUXaja, XJIMPHHHT 3pKWH aTtomiapu Ho-
o (
| ClOrNaHUWHWAHE i ng- BornaHuLWHWHE cpyr-
(1 | MHULTUMAH ym-  Jj| m g . 5"uK Tabcupuga ysu-
on UHAN i

KuHa HWT cun MMUMLWIHUHT - 6UPUHYA XU Y3UAUWIH  6UMP XXM HCAW  BynmaraH
Y MiANT, MKKUHUM XUAM 3ca 6 M p XXUHCAW y3WNHLW feb6 aranagw.

IN«NaHHHLWHHE  BHP KHHCMHMAC Ba 6MP KMHCAM Y3HAWLWIMIa BoAOpOf Woama-
HaW- \M3gHpuAraHaa TepMuH Auccoumalmuscy:

H

[ po4 HOAWNMHHF CyBAArH 3MeKTPONAUTNK Auccoumauusicn \am  mucon 6Gyna

11,0 (11 :1_CIHIH-[: 1~

1'vnox.topw.) kucnotTa HCHO xypa 6euyapop 6ynnb, 3puTmaga
[" >[<»n xnopug 6nnan KUCNOpoAra CeKWH-acTa axpanaju:

2HC10 = 2HC1 + O~

FnnoxnopT KUcnoTa axpanraH capu xnop 6unaH cyB opa-
CHAH nyna'ini i Ha ,Y()2-6eTaa KenTupunaran peakuus MyBO334n-
Il YHFra TOMOH CW/DKUNAM Ba, HaTWXaja, XJIOPHUHT "amMMma3sfj
cyih 6unan peakuua! a Kupuwmnb KeTagu-fa, 3puTmaga akat
IK | yonagn. fpyrnuk 6y peakuuaHu Xxypa Te3nawTupagu, wy
cababnu, xnopnum cyn “amuiia XOpoL W XOMAa caunaHuWy Kepak.

FMMOXNOPUT KUCNOTa XYAa Ky4YInm OKCUANOBUUAWUP; XNOPHUHT
ouapTHII Xoccanapu cyn 6wunan Xxaop ys3apo TabCup UMAraHga
Ty Kucnota “OoCHA 6ynHwwupgan kenum6 uyu™agu, MyTtgan”o K.ypy”
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XMIOPHUHT y3M HapcanapHuM ouapTMpMangu, amMMO Ham WLWITUPO-
Knga Xnop ruaponusupa uocun 6ynaguraH rMNnoxXnopuT Kucnota
6yéy moppanapuHu Te3 napyanab r6opagH.

Xnopnu cyBra 03-03faH HWLUOP LyLWWaca, TMNOXJ0PUT Ba XN0-
pUL4 KUCNOTaNapHWHI HelTpannanuwun Tydannu, Xnop rugponnsun
peakUMACMHUHT MyBO3aHaTH ”“aM YHIra CWUMXUIAAW; HaTuxaaa,
Tapknmbuaa runoxnopuT Kucn