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KIRISH

Ushbu Ushbu uslubiy ko rsatma organik reaksiyalar mexanizmining
zamonaviy nazariyalari asosida, organic sintezning hozirgi dasturiga muvofiq
tayyorlangan bo’lib,organic birikmalarni tozalash usullariga doir laboratoriya
mashg ulotlari kiritilgan.

Uslubiy qo’llanmaning boshlanishida zaharli organik moddalar bilan
ishlash goidalari, shuningdek talaba ishni bajarishi davomida amal gilishi kerak
bo lgan xavfsizlik texnikasi qoidalari berilgan.

ORGANIK MODDALARNI AJRATISH, TOZALASH USULLARI

Har bir talaba organik moddalarni olish, ajratish, tozalash ishlarini
bajarishdan avval, laboratoriyada ishlash qoidalarini, ishlatiladigan idishlar va
reaktivlarni, shuningdek erituvchilarning xossalarini yaxshi bilish kerak, bu esa
ish jarayonida yuz berishi mumkin bo’lgan ko’ngilsiz xodisalarning oldini oladi.

Shunday qilib talaba ish boshlashdan oldin xalat Kiyib, suv, elektr energiya
va gaz borligini tekshirib, mo’rili shkafning ishlayotganligiga yig’ilgan
asbobning to’g’riligiga ishonch xosil qilgandan so’ng tajriba boshlashi kerak.

Organik birikmalar tabiatda doimo harakatchan ekanligini va bir shakldan
ikkinchi shaklga o’tib turishini tushungan holda, wularning  kimyoviy
o’zgarishlarini boshgaruvchi qonunlarni o’rganish va bilish lozim. Buning uchun
organik moddalarni olish va tozalash usullarini o’rganish kerak.

Organik birikmalar asosan ikki hil usulda olinadi.

1. Tabiatda (o’simlik hayvonot olamida va h.k) to’plangan tayyor organik
birikmalarni ekstraksiya qilish yo’li bilan olinadi.
2. Sintez yo’li bilan, bunda ikki yoki undan ortiq ma’lum moddalarning
ta'sirlashishidan yangi organik birikmalar olinadi.
Yuqoridagi ikki usulda organik birikmalar aralshma holida ajratib
olinadi.so’ngra ularni sof holda tozalab, ajratib olish uchun quyidagi usullardan
foydalaniladi.

Xromotografiya. Moddalarning sifat analizida va sof holda ajratib olishda
qo llaniladigan  xromotografiya usullaridan biri gog ozda tagsimlanish
xromotografiyasidir. Xromotografiya usulini birinchi marta 1906 vyili rus olimi
M.S.Tsvet kashf etgan.

Bu usul bo’yicha moddalarning tozaligi va ularning nechta birikmadan tashkil
topganligi aniglanadi.



laboratoriya ishi Ne 1

ORGANIK MODDALARNI AJRATISH USULLARI

Ajratilgan soat-2 soat

Ishdan maqgsad: Orgaik moddalar aralashmasini xromatografik
usulda ajratish usullari bilan tanishish..

Kerakli asbob va reaktivlar: yassi yuzali shisha plastinka,
yopishmagan gatlam uchun, sulifol plastinkasi (yopishgan gatlam), filtr qog’oz
(radial xromatografiya uchun), shisha kolonka, tubi yassi kolba, tomizgich
voronka, tozalanmagan moddalar (azobenzol va o-nitroanilin o- va p-
nitroanilinlar yoki o- va p-nitrofenollar bo lishi mumkin) aralashmasi, alyuminiy
oksid, erituvchi (tozalanayotgan moddaga garav tanlanadi).

Xromotografiya usuli bo’yicha moddalarning tozaligi va ularning nechta
birikmadan tashkil topganligi aniglanadi. Bu usul maxsus tayyorlangan filtr
gog ozdan ma'lum uzunlik va kenglikda girgib olinadi. So'ngra tekshirilayorgan
modda eritmasidan qog ozning bir tomoniga ingichka kapillyar orgali bir nechta
tomchi tomiziladi va gog ozning eritma tomizilgan tomoni maxsus kameradagi
sistemaga (eritunchiga) botirib qo yiladi. Erituvchi qog ozga shimilib, moddani
start nuqtasidan suradi va chegaraga yetgandan so ng xromotogramma-qog 0z
kameradan olinib quritiladi, so'ngra maxsus rang beruvchi reaktiv bilan
ishlanadi, gog ozda surilib chiggan moddalar-dog lar hosil gilib bo'yaladi. Bu
moddalar dog larining giymati moddalarning tagsimlanish koeffitsiyenti birligi
bilan o’Ichanadi. (2-rasm).

Moddalarning tagsimlanish koeffitsiyenti (R,) nugtadan to dog

markazigacha bo’lgan masofaning (x) nuqgtadan to front chegarasigacha bo"lgan

masofa (y) ga nisbatiga teng:

Keyingi vaqgtlarda yuqoridagi usullar bilan bir gatorda gaz-suyuq

xromotografiya usuli ham keng go'llanilmogda.



Yugorida aytib o'tilgan usullardan sof holda ajratilgan moddalarning
tozaligi birinchi navbatda fizik konstantalarni o rganish bilan aniglanadi.

Fizik konstantalar (erish, gaynash temperaturasi, nisbiy solishtirma
massasi, sindirish ko’rsatgichi va h.k.) moddalarni identifikatsiyalashda va

ularning tuzilishini aniglashda muhim ahamiyatga ega.

Labaratoriya ishi Ne 2
YUPQA QATLAMLI XROMOTOGRAFIYA
Ajratilgan vaqt-4 soat
Ishdan maqgsad: Xromotografiya usili bilan moddalarni analiz
qgilish.
Identiv o'quv magsadi:
1.Talaba yupga gatlamli xromotografiya usulida organik  moddalarni
tozalash hagida umumiy tushunchaga ega bo ladilar.
2. Organik moddalarni yupga qatlamli xromotografiya usulida bemalol
tozalay oladi
Kerakli asbob va reaktivlar: shisha plastinka, alyuminiy oksid,
shisha valik, analiz gilinayotgan modda, shisha vazma, galam, chizgich.
Sorbentning yupqi qailamida «xromotografiyalash juda oz miqdordagi
moddalarni ajratishda go’llaniladi, Bunda aralashma gisga vaqt ichida
sorbentning yupga gatlamida ajratiladi. Yupga qatlamli sorbent
tayyorlashning ikki xil usuli bor: yopishgan va yopishmagan qatlamlar

xosil qgilish.

1-ish. Yopishmagan gatlam yordamida organik moddalani xromotografik analiz
qilish.

Ishni bajarish tartibi: Yopishmagan yupga gatlam hosil gilish uchun
alyuminiy oksiddan foydalaniladi, bunda alynminiy oksidni yupga qilib,
ya'ni galinligi 0,25-2 mmli qilib (9-12) smli shisha plastinkaga yoyiladi.
Uning uchun plustinkaning ustiga alyuminiy oksidni sepib  ustidan

maxsus valik yurgiziladi va yupga qgatlam xosil gilinadi. Valik



devorining galinligi shunday bo’lishi kerakki u sorbent ustida
yurgizilganda hosil bo ladigan gatlamning galinligi 1 mm bo"ladi.

Keyin piastinkaning chetidan 1,5-2 sm ichkarida, plastinkaga
ko'ndalaag qilib ip tortiladi. Ipdan hosil bo’lgan chizig start chizig'i
hisoblanadi huddi shunday qilib plastinkaning ikkinchi tomonidan ham
chiziq tortiladi Bu chiziq finish chizig idir.

Start chizig'iga kapilyar yordamida eritmadan tomchilar tomiziladi va bu
shisha plastinkani olib erituvchi solingan kyuvetaga (qgiya qilib joylashtiramiz.
Plastinkaning start gismi elyuentga tegib turmasligi kerak. Erituvchi plastinkaning
deyarli teppasiga chiggach , plastinka olib quritiladi. Qurib bo gach, ya'ni
erituvchi bug'lanib bo'lgach, yod ranglantiruvchi modda bo'lganligi uchun
plastinkani tushiriladi. Xromotografiyalangandan keyin modda dog ining
joylashishini Rf (front nisbati) bilan belgilanadi. Bunda biz erituvchi sifatida
demetilformamiddan foydalandik. Berilgan analiz qgilinayotgan modda.
Tekshirilayotgan komponentlarni xromotogrammada idensifikasiyalash uchun
moddalarning go'llanilgan erituvchilar sistemasidagi tagsinilanish koeffisenfi
Rf dan foydalaniladi. Rf quyidagicha hisoblanadi. Buning uchun modda
tomizilgan nuqgta (start) dan dog™ markazigacha bo’lgan masofa (a), start

chizigidan erituvchi front chizig'igacha bo'lgan masofa (b) ga bo’linadi.

a
R, =5

Aniglangan Rf ning qiymati gaysi moddaga to'g'ri kelishi toza
moddalar uchun tuzilgan jadvalga solinadi. Lekin Rf ning qiymati

gollanilgan sistemaga, haroratga, sorbentning turiga va boshga

faktorlarga boglig.
2—ish. Yopishgan gatlam bilan xromatografik analiz qilish.

Buning uchun maxsus silikagel goplangan yupga gatlamdan iborat
alyuminiy plastinkasini kerakli shaklda girgib olib, undan boshlang'ich va
marra chizig'ini belgilab olamiz. Shundan so'ng silikagel goplangan yurga

gatlamdan iborat alyuminiy plistinkadagi boshlang’ich chizigga analiz



gilinayotgan moddadan iborat kapilyar tomchi tomiziladi. Ushbu laboraroriya

ishi quyidagi 9-rasmda tasvirlangan qurilma yordamida amalga oshiriladi.
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Moddalarni sorbentda ajratish
sxemasi

AtB—moddalar aralashmasi
E—elyuent, C— sorbent

So'ng plastinka erituvchilar sistemasi (10 ml dimetilformamid) quyilgan
shisha vannaga giya gilib joylashti ladi. Erituvchi plastinka bo'ylab marra
chizig igacha shimilib borilgandan so"ng plastinka erituvchidan olinadi va
ochiqg havcda quritiladi. Hosil bo"lgan dog lar belgilanadi va yuqoridagi
usullar bilan o’lchanadi. Natijalar yuqoridagi formulaga o yilib hisoblab
chigiladi.

Nazorat savollari:
1. Xromotografiya deb nimaga aytiladi?

2. Xromotografiyalashning ganday turlari bor?



Labaratoriya ishi Ne3
RADIAL XROMATOGRAFIYA

Ajratilgan soat-4 soat

Ishdan maqgsad: Labaratoriya sharoitida radial xromotografiya usulida
sinalayotgan aralashmadagi  komponentlarning erituvsh  yordamida

qo’zg’almaydigan sorbentda tagqsimlanish farqini aniqlang

Identiv 0'quv magsadi:
1.Talaba radial xromatografiya usulida organik moddalarni tozalash haqidaI
umumiy tushunchaga ega bo ladilar.

2. Organik moddalarni radial xromatografiya usulida bemalol tozalay oladi

Kerakli jihoz va reaktivlar ; fil’tr qog’oz (doira shakilda) , paxta, Petri
kosachasi, Elyu’ent (erituvchilar sistemasi) ,turli komponentli aralashma.

Ishni bajarish tartibi: Xromatagrafiya diametric 6-15 sm li doiracha
shaklidagi fil’tr qog’ozida o’tkaziladi. Disk markazidan radiusi 1,5-2 sm li
doiracha chizib, uni sinalayotgan va standart eritmalardan tomiziladi. Aylananing
markazidan kichikroq teshik qilib undan fil’tr qog’ozidan yasalgan pilik
o’tkaziladi.Pilik idishdagi erituvshiga tegib turishi kerak.Kosachalarning biriga
erituvchi qo’yib, so’ngra xromatagramma qo’yiladi va ustiga ikkinchi kosacha
to’nkariladi. Xromatagramma diskning diametric kosachalarning diametridan 1-
1.5 sm katta bo’lishi kerak.

Erituvchi pilik orqali qog’ozga o’tib disk bo’ylabaylanib targaladi. Erituvchi
disk chetiga etishiga 0.5-1sm qolganda qog’oz idishdan olinadi. Keyin
xromatagramma quritiladi va aralashma komponentlarining tabiatiga mos ishlov
beriladi. Xromatagrammada hosil bo’lgan dog’ sinalayotgan va standart sifatida
ishlatilayotgan ~ moddalarning dog’dir . Bu dog’larning chegara chiziqlari

belgilanib, so’ngra formula yordamida kattaliklar aniglanadi.

R¢ — quyidagi formula bo’yicha hisoblanadi.



_start nugtasidan xromotogramma o'rtasigachabo’lgan masofa

R, =
" erituvchining start nugtasidan boshlabotgan otgan masofa
R == R, =2 R, =
b b b
Bu erda;

a-birinchi modda hosil gilgan dog’.
a'-ikkinchi modda hosil gildan dog’
a"-kantrol aralashma hosil qilgan dog’

b- erituvchining start nuqtasidan boshlab o’tgan masofa.

Ushbu laboraroriya ishi quyidagi rasmda tasvirlangan qurilma yordamida amalga

oshiriladi.

Qog'ozda radial xromatografiyvalash



XROMATOGRAFIK KOLONKADA MODDALARNI AJRATISH
USULLARI

4-laboratoriya ishi

Ajratilgan soat-8 soat

Ishdan magsad: Organik moddalar aralashmasini xromatografik

kolonkada ajratib tozalashni o rganishdan iborat.

Identiv o'quv magsadi:

1.Talaba xromatografik kolonkada organik moddalarni tozalash uchun
laboratoriya qurilmasini yig a oladi.

2.0rganik moddalar aralashmasini xromatografik kolonkada mustaqil
ajratib tozalay oladi.

Kerakli asbob va reaktivlar: shisha kolonka, tubi yassi kolba, tomizgich
voronka, tozalanmagan moddalar (azobenzol va o-nitroanilin o- va p-nitroanilinlar
yoki 0- va p-nitrofenollar bo’lishi mumkin) aralashmasi, alyuminiy oksid, erituvchi
(tozalanayotgan moddaga garav tanlanadi).

Ishni bajarish tartibi:

8-10 mm diametrli va 25-30 ml sig’imli shisha kolonka (kolonkaning
o’rniga shisha jumrakli kauchuk nay va vintli qisqich bilan jihozlangan ma’lum
hajmdagi byuretka olish mumkin)yaxshilab yuviladi, quritiladi va. shtativga
mahkamlanadi .Kolonkaning pastki gismiga shisha paxtadan tampon quyiladi,
kolonkaning pastiga 25-50 ml sig’imli konussimon yig’gich- kolbacha quyiladi.(9-
rasm).Kolonka 15 g alyuminiy oksid (“xromotografiya uchun” markali) va 40 ml
erituvchi tetraxlormetandan iborat suspenziya bilan to’ldiriladi.To’1dirish paytida
adsorbentning bir tekis cho’kishiga e’tibor berish zarur.Kolonkadagi adsorbentning
yuqori qismi etarli darajada tekis va zich joylashtirilgan bo’lishi kerak,aks
holda,ajraluvchi moddalarning chegarasi ancha xiralashib qoladi.Erituvchining
kolonka orgali oqgish tezligi 1minda 15-20 tomchiga to’g’ri kelishi kerak.Agar
tezlik kamaysa uni yugori qismiga siqilgan havo berish bilan ko’paytirish mumkin



(rasm).Kolonkadagi erituvchining sathi tamponning yuqori gismiga kelganda
tajribani to’xtatmasdan turib, tezlik

ot

Xromatografik kolonkalarx

bilan ajraluvchi 0,1-0,2g azobenzol va o-nitroanilin (1: 1) aralashmasining 15 mi
tetraxlormetandagi eritmasi bilan kolonka to’ldiriladi.Bu aralashma oldindan
tayyorlanadi.

Aralashmani kolonkaga asta —sekin,yig’gich kolbaga minutiga 15-20 tomchi
tushadigan qilib qo’shish kerak.Ajraluvchi aralashma adsorbent qavatidan
o’tkazilganda kolonkada 2ta bo’yalgan zona paydo bo’ladi; ustki gqavat-to’q sariq
(o-nitroanilin) va pastki gavat- och sarig (azobenzol).Aralashmaning sathi
tamponning ustki qgismiga etganda uni kolonkadan ogizish batamon
to’xtatiladi.Shundan so’ng organik moddalarni adsorbentdan yuvib chigarish
operasiyasi bajariladi.Buning uchun oldin kolonkadan tetraxlormetan (umumiy
hajmi 30-35 ml) 5Sml 1li gismlarga bo’lib o’tkaziladi.Kolonkadagi bo’yalgan

qavatning harakatini yaxshilab kuzatgan holda yig’gichga azobenzolning tetra



xlormetandagi och sariq rangli eritmasi yig’ladi.Kolonkadagi rangsiz suyuqlik
ajrala boshlagandan so’ng, yig’gich almashtiriladi va eritmaning sathi tamponning
yuqori qismiga etguncha suyuqlik tushuriladi.So’ngra o- nitroanilinni yuvib
chigarish uchun kolonkaga dietil efir S5Sml 1i porsiyalarga bo’lib-bo’lib qo’yiladi
(umumiy hajmi 40 ml).lkkala elyutani (azobenzol va o-nitroanilinning dietil
efirdagi eritmalarini) aralashtirmay, kichikroq Vyurs kolbachalariga quyib,suv
hammomida kuchsiz isitish yo’li bilan,yoki xona temperaturasida vakuumda har
birining hajmi 2-3 ml dan qolguncha haydaladi.Undan so’ng tozalab olingan
moddalarning massasi ularning suyuglanish temperaturasi
aniglanadi.Azobenzolning suyuglanish temperaturasi  68°C. 0-nitroanilinning

suyuglanish temperaturasi 71°C.

Nazorat savollari.
1.Sorbent deb nimaga aytiladi?
2.Elyuyent tanlashda nimaga e’tibor berish kerak?

3.Sorbentning sifatida ganday moddalardan foydalanish mumkin?



XPOMATOI'PA®UK AHAJIN3 YCYJUUIAP DPAHUJIAH TECTJIAP

1. AnuknaHaéTrad MOJJIAHUHT cU(aT TAPKUOUHU BHU Y KaHJal 3JIEMEHTIapAaH,
3JIEMEHT I'ypyxJIapuaaH €K1 MOHJapJaH TapKUO TONTaHJIMTMHU aHUKJIAIL . . . . .
... AaHaJU3UHUHT Ba3udacuaup.

A) Cudar

b) Muxmop
B) Crpyktyp
') Tapku®

2. MOAJAHUHT KUMEBUM TapkuOW OWiiaH YHUHT alpuM (U3MKaBHIl Xoccalapu
ypracunaru OOFJIaHUILIHYU YiIyalira acocjiaHrad ycyi ... .. JNEUHIIAJIN.

A)Dusuk

b) dbuzuk-kuméBnii

B) Crpyxkryp

') Muxnopwuit

3. AHanM3aa peakiusiiap ojaTAa MIuiia MIacTUHKa yCTHAa oJub Oopuiaau Ba

Xocui1 OymaérraH MOJJajlapHU MHKPOCKON OCTUAa KypuO, H3IaHaETraH

WOHHUHT 00p €KUM MYKJIUTH aHUKJIAHATH.

A)MUKPOKPUCTATIIOCKOTIUK

b) dusuk-kumépnii

B) Ouonorux

I') Muxnopwuit

4. Moananuar 1 Mr JaH KaM MUKIOpPH TeKuupuiaau. byHmail aHaJu3HUHT
nesapau 6apya amajiapu MUKPOCKOI OCTHAAa Oaskapuiiaiu.

A)YabTpamMuKkpoaHaius

B)MUKpOKpUCTAIIIIOCKOITUK

N) dusuk-kuméBuit

') Guonorux

5. Xap KaHIal MOJJIAHUHT DJSPUTMAJArd KOHIUECHTPALMSACH YHUHT alHU

MIAPOUTAATU DPYBUAHJUTHAAH OPTUK OYITraHmaruHa NIy MOJJIa 4YyKMmara

Tymaad. OOpAvi0, MOJAJA >XKyJa KUWUWUH JSpUNAUran Oyica aHWKIaHAIUTaH

MOHHUHT KOHIEHTPALUSCH HUXOATIAA 03 OYyicaia y uykmara Tymiaau, OyHaan

peakuusap ... .... JIEeUnIIaiu.

A)Ce3uniyBuaH peakuusiap

b) camapanu peakius

B) konopumMeTpuk peakius

') spyBUaH peakuus.

6. MoamanuHr mry peakius €paamMuia TONMWIWIIKA MYMKHH OVaraH SHI KaM

KOHIIGHTpaIuscu. Y 6ab3aH MUHUMAJ KOHIICHTPAIIUS XaM JIeHUIaIn.

A) Cyrontupuiu yerapacu

b) Tonwmmim MUHUMYMU

B) Ce3nunyBuaniuru

I') spyBUaHury.



7. DpuTmMa KaTjgaMura TylIa€TraH Hyp WHTEHCHUBJIMITMHHUHI 3pUTMa KaTJIaMuAaH
YTran Hyp UHTEHCUBIIMTUTa HUCOATUHUHT YHIU Jorapudmura TeHr; by 6ofnanui
TYFPU YM3UKJIM KYPUHUILITA 3Ta.

A) OnTUK 3UWIMK

b) Tonunuin MUHUMYMHU

B) [lapaxxananran rpadguk

') spyBUaHIUTH.

8.0puTMa TapKUOWIard aHWKJITAHAIWTAH KOMIIOHGHTHH JacTiad paHriu
Oupukmara aiTaHTHpUO, CYHTpa 1Ty KOMIOHCHTHH MabJIyM KAJIWMHJIAKIA 3ra
OyJaraH »puUTMa paHIIM KABaTUHUHI ONTHK 3UYIUTH (HYp HOTWJIUIIN)HU
ya4amra acoCjJaHraH ycyJ-

A) @OTOKOJTOPUMETPUK

b) Cnextpockonuk

B) Xpomortoprpadux

') ®usuk.

9. MoangaHuHT KOHIEHTPALMAICH OWIaH IOTWITaH HYp WHTEHCHUBIIUTU
opacujard MUKJIOpui OofinaHuIIHKA udoganaiian- Oy KaHaail KOHyH?

A) Hyp rotunumm

b) AnuTUBINK KOHYHH
B) HepHcT KoHYHH

I') Hyp cunnupuin KoHyHU

10. 1729 #mnpga . . . . . . . . MOJJa PUTMACH KATJIIAMUAAH YTraH HYPHUHT
IOTUJIMIIY OWJIaH KATJAMHUHT KaJUHJIMTY Opacuiari OOFJIMKJIMKHYU YpraHa,
A) byrep
b) e bpoiinn
B) Hepuct
[') MakcBemnn
11. 1760 vivnma . ... ...... MaTteMaTuK upomaIaan. . . . . . . . 3ca KOHYHHHU
aHHK dpUTManapaa cuHad KypuO, yHUHT TYFPUIUTUHU TEKITUPTaH.
A) JIambeprt, bep
b) [nank
B) byrep
') MakcBenn
12. byrep-Jlam6epT-bep KOHYHM KOHLIEHTPALMSHUHT MyalsiH Yerapajapuiaruta .
.. . . YU3UKJIIUIUD.
A) TYrpu
b) Orpu
B) Ky
I') Texuc kus
13. spuTMa KAaTIaMUHHUHT KaJUHJIATH 1 CM Ba yHJaru paHrid OUPUKMaHUHT
KOHIEHTpAUUsICH | momw/n OYATaHgaru ONTUK 3UWIMKHH XapaKTepPJIOBYH

y3rapmac ka A) Mossip cyHaupuin KodhpuiieHTu



b) [Inank koHCTaHTacu

B) T¥nkun yacroracu

') onTUK 3UYTUTH.

14. Xap Oup KOMIIOHEHTHUHI TYypJd Yoyaliapiard MUKIOPUHH aHUKJIAIl
YU4yH KYN COHJIM aHAJIM3JIAapHU Oaxkapuijga abciucca YKura aHUKIIaHaIUTraH
KOMIIOHEHT KOHIICHTPAIUSACH, OPAUHATA YKUTa 3Ca TETUILIN ONTUK 3UWINKIAp
KUIMaTH KyWuiaaurad OOFJIaHUINTa HUMa JAeiunaamn?.

A) lapaxxananran rpaduk

b) xkuméEruii 6ormanmII

B) non 6ormanwun

') Tyrpu xaBoO HYK
15.Jlapaxkasianran TpaduK TY3WII HYp IOTWIMIIM acOCUM KOHYHHUHUHT
OaXapWIHIIUHM . . . . . . . YCYJIUJIUP.

A) TeKIMpUII

b) TyxTarum

B) Tyrpu xaBoO HyK
[') onTUK 3UYTUTH.

16. by Tenrnama €praMuja aHaiu3 KUJIMHAJAWTAH SPUTMA AJIMKBOT KUCMMJIAH
TalépiaHran paHriau spUTMaJaru aHUKJIaHaIUTaH KOMIIOHEHT
KOHLIEHTPALUSCUHU XUCOOIall MyMKHH.

A) DHI KMUYUK KBaJpatiiap yCyiu

b) napaxxananran rpapuk

B) Tyfpu xaBob HyK

') onTUK 3UYIIUK yCYIU

17. Kenu® yukumm mabiiyM OWp KOHYHHUSITIa acociaHMaraH, KaTTajlurd Ba
UIIOPACH HOMAbJIyM OYJTaH XaToJapaup.

A) Taconudmii

b) kymon

B) ty¥pu xaBob HyK

I') cucremaTuk

18.Karranuru noumuii Oynu0, MabiymM KOHYHUAT OViuya VY3rapaauraH
XaTojapaup.

A) CucremaTuk

b) Taconuduii

B) Tyfpu xaBoO HyK

') abcomtot

19. . . . ... ... Xxatojgap KYyJaHWJAETraH aHaJu3 YCYJIM Ba PEAKLMSHUHT
XycycusTiapu (MacaiaH, aHUKJAIra AacOoCiaHraH pPEeaKUUSHUHT MHUKIOP
KUXATAaH TYJIUK OOpMaciurv, YYKMaHMHT KHCMaH 3pHUIIHA, 4YykMma OuiiaH
OeroHa WOHJAPHUHT Ouprajamu® YYKUIIW), alpuM aMajulapHu Oakapuil
KeTMa-KeTJIMIura KaTbUM  puOs  KUJIMHMACIWTH, AaMaJUIApHUHT  aHHK
OakapuJIMaciINry, YYKMAaHUHT KU3IUPWITaHAa KUCMaH NapyalaHulIf, 3puo



KeTHIA  EKH yau0 KETWIW, MOJJAHUHT TUTPOCKONUKINK  KaOw
XycycusiTiaapura OOFIIHK.
A) Ycnyouit
b) taconuduit
B) 1¥rpu xxaBob HYK
') HucOwmit
200 ...l xaToJjap acCOOOHUHT XaKUKUI KMAMAaTHUIaH CUJDKUILI, MacajaH,
Tapo3u OOUUTAHFUY (HOJIb) HYKTACHHUHT HOTYFPHIIUTH, TOLUIAP MacCaJapUHUHT
HOMUHAIIaH (papKu cuHTapmiIap Tydaiinm maimo oyaaam.
A) ac6o06mapra 60FIHK
b) 6axxapyBumnra 60FIHK
B) Tyfpu xaBob HyK
') TemniepaTypara OOFJIMK
21. Takpopuit KWIMHraH aHaIU3J1ap Ba OEpUIIraH UIIOHWIMIIUK dXTUMOJIUHUHT
byHKIUsACH XUcoOmaHaauran KodhpuimenT?
A) CTbIOJICHT
b)Mousap cynaupuin
B) Tyrpu xaBoO HyK
') Hyp cuHupuII
22. MonekynanapHuHr Oup OyTyH Tap3ja aiaHuiy OusiaH OOFIMK OyiraH
MOJICKYJIaBAM CIIEKTpJap . . . . . . . .. CIIEKTpJap ACHUJIAJIN.
A) Alinanma
b) Mounsip cyHanpuin
B) Tyfpu xaBob HyK
I') Hyp cuHaMpUII
23.MoneKyJJaHUHT SHEpPrus caTXJapu OpacuAard KBaHT yTUIUIApJA BYXKyAra
KEJyBUM IOTHUII CIIEKTPU €KW YUKAPUII CIEKTPU . . . . . .. CHEKPTpH AeHUIIaIH.
A) Monexynsp
b) OI1P
B) Tyrpu xaBoO HyK
I') AMP
24. Tynxun y3yunuknapu 400 xv nan 10 xu rada opanuk/ia xounamran
AIIEKTPOMArHUTUK HYPJIAHUII CIEKTPH . . . . . . .. . Jeinnanm.
A)VYb cniektpu
b) OIIP cnektpu
B) Tyfpu xaBoO HyK
I') AMP cnexktpu
25.MomnekynagapHUHT IEKTPOH KOOUFU SHEPIUsCH Y3rapuiy OuiiaH OOFIHNK
KBaHT YTUIIUIAp HATHXKAacUAa a0 OViaaurad CuekTp . . .. . . .. . JeNniIaau.
A) DIIEKTPOH CHEKTP
b) Vb cnextpu
B) ty¥pu xaBob HyK
I') AMP cnexktpu
26. ... acocuJia MaKCUMaJl XaTo Ba UIIOHWIMIIUK OpPaJITUFU
XucoOIaHaIu.



A) CtrronieHT K0dDPuImeHTn
B)Mousap cyuaupui
B) 1¥rpu xaBob HyK
I') Hyp cunaUpHUIIT
27. . . . .. ... Ty3UIlI HYp FOTWJIMIIU acOCUH KOHYHHUHHWHT Oa’KapHIUIIHHUA
TEKITUPHII YCYIIU XaMJIUP.
A) Hapaxananra rpaduk
b) Creronent ko3 durimentu
B) Tyfpu xaBoO HyK
') Hyp cuHaUPHUIT YCYTUHA

28. TymaérraH HYPHUHI MOHOXPOMATHUK OYJIMaciurd Ba HYPHUHI MOJJa
ApUTMAacUra TyIIraHaa COUYMIUIIMN KaHaa okubaTra onuo kenaau?

A) Hyp roTunumm KOHyHH/1aH YETJIAHUILIIap

b) AniuTuBIMK KOHYHUHUHT Oa)KapUJIMAaCIUTUTA.

B) [MonnxpomaTukiIukra.

I') Ty¥pu xaB0O UK.
29. Arap OpUTMaHUHT ONTHK 3UWINTHHH YIYaliga MabiyM TYJIKUH
y3yHJIMKJIapra sra Oyiarad (TaxMMHaH MOHOXPOMATHK) HypJaH (QoiinanaHuica
Oy METOJHH . . . . . METOJ IeUUTIaaHN.

A) GOTOKOIOPUMETPUK

b) ®usuk.

B)Hedenomerpuk

I') Ty¥pu xaB0O UK.
30. Komnoun 3appavanapiaH yTa€TraH Ba IOTWJIAETTaH HYPHH yioyalira
acocJIaHTHa ycyJuiap . . . . . . .

A) HedbenomeTpuk Ba TypOUAMMETPUK

b) dboTokonopumeTpuk Ba CrieKTpohOTOMETPUK
B) Vb cnekrpockonuk Ba UK criekTpockonuk
I') T¥¥pu xaBOO UYK



ONTUK 3UYITHK -

DOTOKOIOPUMETPUK
aHanu3

Hyp FOTUIUIIN
KOHYHU-

Hyp FOTUIUIIN
KOHYHH/IaH
YETJIAHUILITIAP

Monsp  cynaupuin
KO3 UIIEHTH -

N30XJIHN JYFAT - ITTOCCAPUMI

ONTHK 3UWIMK Oy YI4OBCHU3 KaTTalWK OYIuO, y spuTMa
KaTjamMura TymaéTraH Hyp WHTCHCHBJIMTHHUHT SpUTMa
KaTjJaMHuaaH YTraH Hyp WHTCHCUBJIMTUTA HHUCOATHHHHT

YyHIM jgorapudmura TeHr; 4 = Ig- (IO/) by 6ofrnanum Tyrpu
t

YM3UKN KypuHHITa ra. KoHyH | =1,-107°°" makinmza xam
n(o1aTaHUIId MyMKHH.

SpUTMA  TapKUOUJAru AaHUKIAHATUTAaH  KOMIIOHEHTHU
nactiad paHriuM OupuKMara aiaHTupud, cyHrpa Iy
KOMIIOHEHTHU MabJiyM KAJIMHIWKra sra OyiraH spuTMa
paHTIIM KAaBaTUHUHT ONTHK 3WWIMTH (HYp IOTHJIUIIH)HH
Vn4aiira acociianrad. Arap SpUTMaHUHT ONTUK 3UYIUTHHU
yiyampaa MabiyM TYJIKMH Y3YHJUKIapra jsra Oyirax
(TaxMMHAaH MOHOXpPOMAaTHK) HypAaH (oiinananuica Oy
METOJHU (POTOKOJIOPUMETPUK METOI ICUNIIA]IH.
MOJIaHUHT ~ KOHIEHTpauuscu OWjlaH IOTWITaH HYp
WHTEHCUBIIUTH  OpacuJard  MUKIOPUN  OOFJIaHUIIHU
udonmanaviqu. 1729 #unga byrep Moama spuTMacu
KaTJaMUJaH YTraH HypHUHT IOTUJIUIIN OWIaH KaTJIaMHUHT
KUIMHJINTHA Opacujiara OOFIMKIMKHY ypranau, 1760 iunmna
JlambGepT marematuk udomanaau. bep sca KOHYHHH aHHK
spuTMasiapaa cuHa®  KYpuO, YHUHT  TYFPWINTHHU
TEKIIUPTaH.

byrep-Jlam6epT-bep KOHYHM KOHIEHTpALMSIHUHT MyaisiH
yerapajiapujaruia TYFpyu YU3UKIUIUpP.

by wderapanapman d4erra 4YMKKaHIa KOHYHHUHT TYFpH
YU3UKJIMIIUTH OaXKapriiMaiin:

1)Tymaérran HypHUHT MOHOXPOMATUK OYIMaCINIu;

2)MOHOXpOMATUKIMKIAH TallKapud HYPHUHT  MOAJAa
SpUTMAcHUra TYIITaHJa COYMJIMIIM XaM KOHYHJAH 4YeTra
YUKMIITA OJIMO KeJlaau;

3)xkuMEBUM  KapaéHiap XaM  TabCUp  KypcaTaju:
JUCCOLMAINS,  accolualnus, THUIPOJU3,  COJIbBOJIU3,
KOMIUJIEKCJIAHUII, OpaJIMK MOJJanap XOCHUJ OYiIuIiH,
30JUIap,  TOYTOMEp  y3rapuuuiap,  y3apo  TabCUP
(aputmMagaru Mojajangap, dPUTYBUM Ba X.K.) €ku OOIIKa
KUMEBUM  y3rapuuuiap HaTWXKacula TEKIIMPUIAJAUTaH
MOJIIAHUHT KOHILIEHTPALUSCH Y3rapully;

(¢) spuT™Ma KaTJIaMUHUHT KAJIMHIUTA 1 CM Ba YyHJArw
paHri ~ OMPUKMAHMHT  KOHIICHTPAIUSCH 1 monw/n



Japaxananran
rpaduK ycyiu-

OHT KUYUK
KBaJipatiiap yCyjiau

Taconuduii xaromnap-

Cucrematuk
xaToJap-

Oynarangard ONTHK 3UWIMKHU XapaKTEpJIOBUM Y3rapmac
KaTTanukaup. by koaddunmeHt xocuna OYiaran paHriu
HSPUTMAHUHT MAabJIyM TYJIKUH Y3YHJIMKKA 3ra OYJIraH HypHU
IOTUII  KOOWJMATUHM  KypcaTaad. YHUHI KUHAMaTH
MOHOXPOMATHK HYPHUHT TYJIKUH Y3YHJIHUTH (A ) Ta OOFIUK.
xap OWp  KOMIOHEHTHMHI  TYypJHM  YyI4anuiapiaru
MUKIOPUHM aHUKJIAIl Y4YyH KyI COHJIM aHAJIW3JIapHU
Oaxapuiaa KyJam Makcaara MyBOQUKIUpP. YHHUHI y4yH
aHUKJTAHAIUTaH  KOMIIOHEHTHUHT  opTHO  OopyBYH
KOHLEHTpauusiiapu acocuaa 5-10 Ta paHrim craHgapt
SpUTMaap Tau€piaaHaay Ba YIAPHUHI ONTUK 3UWIMKIAPH
Vymuanagu. OnMHraH HaTWKajmap acocuga  rpaduk
yu3wiaad. AOcuucca YKUTa aHMKJIAHAIWTaH KOMIIOHEHT
KOHIICHTPAIUSACH, OpJMHATa YKUra 3Ca TETUILIM ONTHK
3UWIUKIIAp KuiiMatu Kyiwianu. Jlapaxkananran rpaduk

TY3HIII HYp IOTUJIAIITN acocui KOHYHUHUHT
OaKapUIIUIIIMHYA TEKIIUPHUII YCYIIH XaMIUP.
Taxpubana TOTHIITAH Oapua HYKTaJApHUHT

KoopAuHaTa OolIMJaH YTaguran Oup TYFpU YHU3UKIA
ETUIINra UIIOHY XOCWI KWIMHIA4, SHI KUYMK KBaJpaTiiap
ycyiu OWJiaH Kyrugaru TeHriiama oyiinda xucoomaHaau:
A=K-C,,

by tenrnama €paamuia aHanu3 KWIMHAIUTAH 3pUTMa
QIMKBOT KUCMHUJAH Tal€piaHraH paHIJId >SpUTMAaaaru
AHUKJIAHAJUTaH KOMIIOHEHT KOHLIEHTPAUUSICUHHA XUCOOJIaII
MyMKHH. Tenrnamaaaru «K» ko3)@UIIMEHTHUHT KUAMaTu
9HT KMYMK KBaJpatriap ycyiu OuiaH Kyiuaaru dopmyna

ici'Ai

épramuaa xucoOmagagu: K :‘p— bynna 4 Ba C
2.C
i
TETUIUTA I-MHYM CTaHAAPT SPUTMA ONTHK 3UUIUTH (HYp
IOTWINIIN) Ba KOHLIEHTPALUACH, me/ma JIApJa; p -CTaHIapT
pUTMajap COHH.

KeJIMO YMKHUIIM MabiyM OMp KOHYHHUSTra acoClIaHMara,
KATTAJIMTH Ba MIIOPAacH HOMAbJIyM OYJIraH XaToJapAup.
Tacoguduii  xatojsap aHAIUTUKHUHT  Yy3ura  OOFJIMK
Oynmaran  Ttamku ~ (akTtopimap, MacajaH ~— Xapopar,
HAMJIMKHUHT  y3rapuiud, J1abopaTopusi  XaBOCHHHHT
udaocaaHuIy, OMHOJAPHUHT TeOpaHUIHU, TOK MaHOAacHuaa
KyWIQHUIIHUHT Y3rapyiiy Ba Oomkanap OuiaH OOFJIHK.

KaTTaIUTUd JOMMHUHM Oynub, MabiyM KOHYHHUST Oyiinua
Vy3rapaguran xarojnapaup. CuUCTEMaTHK XaTOJApHUHT



ycnyOuii  (METOJIUK)
xatoJjap -

acOoOmapra OOFJIMK
XaTojap—

peakTHUBIIapra
OOFJIMK XaTojap—

CrtproneHT
kod(ppunreHTH-

Ailnanma crnekTpiap

Monexkynsp cnekrp -

Yb Hypaanu -

DIEKTPOH CHEKTP -

OJIIMHA OJIMII YYyH Ty3aTUIIl KUPUTUII JO3UM. Arap
Vngam Oup Tapo3u (Ba TomuIapjaH) €ku ac6oOmaH
dboinanann0 YTKaswica, CHUCTEMaTHK XaTo MYKOJIaIH.
CucremaTuk  xarojapra  KyWuJarujapHH  KUPUTHII
MYMKUH:

KyJaHWIA€TTaH  aHaldu3  yCyJdu Ba  PEAKUUSHUHT
Xycycusatiaapu — (MacajaH, — aHUKJAIra  acoCJaHTaH
PEAKUMSIHUHT MHKAOP JKUXATIAaH TYJIUK OOpMAacCiury,
YYKMaHUHT KHCMaH »JpUIIHM, 4Yykma Oujan Oerona
WOHJIADHUHT Oupranamubd 4YyKUIIN), alpuM aMmaiapHu
Oa)xapull KEeTMa-KeTJIUTUTra KaThbUH PUOS KUIMHMACIHIH,
aMaJUIapHUHT  aHUK  OaXapWJiMaciurv,  YyKMaHHUHT
KU3IMPWITaH/1a KUCMaH NapyalaHulIf, 3pu0 KEeTUIIH EKU
yunb  KETUIIM, MOJAJAHUHI TUTPOCKONUKIUK  KalOu
XycycusTiapura OOFIUK.

acOOOHMHI XaKUKUMH KUHMaTUAAH CUJDKUILM, MacajlaH
Tapo3u OOUUIaHFUY (HOJb) HYKTACUHUHI HOTYFPUWIIUTH,
TOIJIAp MacCaJapuHUHI HOMHMHAJAAH (papKu CUHTrapuiap
Tydainu naitno 6ynaam.

Taep €K1 Tal€pJIaHTaH peaxkTuBiIap
KOHLEHTpAUUSJIADUHUHT  XaKUKUA ~ KuiiMatuaan — ¢dapk
KWIMIIY HATHKacKu/1a 03ara KeJIuIi MyMKUH

TaKpOpUM KWIMHTaH aHaimmsnap (n)  Ba Oepwiran
UITOHYJIMIITUK DXTHUMOJIA (p) HUHT byHKIUsACH
xucoOnanaau.  CTpiogeHT  KOX(PUIIMEHTH  acocHia
MaKCHMaJl XaTo Ba MIIOHWIMIIUK OPaJIUFU XUCOOIaHAIH.
MOJIEKyJIalapHUHT Oup OyTyH Tap3da aljaHuIIM OWIaH
OOFJIMK OYITraH MOJIEKYJIaBUIl CIEKTpIIap

MOJIEKYJIAHUHI DHEpPrusl caTxXjJapu OpacHJard KBaHT
VyTUHUIapAa BYXYyAra KEIyBUYA FOTUII CIEKTPU EKU
YUKAPUII CIEKTPH

TynKkuH y3yHiukiaapu 400 wv nan 10 wwm raya opanmkna
KOWMJIAIITaH JIEKTPOMArHUTUK HYpPJIaHUIIL
MOJIEKYJIaJJAPHUHT 3JIEKTPOH KOOUFU IHEPIHsICH Y3rapuIlu
OwiraH OOFIWK KBaHT VTUIUIAp HATWKACHAA TMaiIo
Oynanuras CrekTp.
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