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C¥3 Somm

Masxyp «MuekpoSuonorus pa BHPYCONOTHA» VKyB KYmiaHMacy
Myamudnap ToMouHMHaH Mupzo VYuyrGek HoMuaarm Y30eKHCTOH
Mwinni#t  yHuBepchrerd, OHONOTUS-TYNPOKUIYHOCHMK  (aKyabTeru
MuxkpoGuonorns kadeapacuaa 1970 unman Oommab M.JI.Masncyposa,
A.X.Baxobosnap ToMoHMZaH YKWwMO KenuHASTraH MaTepuaiap XaMiaa
M. Unoromosasmar «MukpoOHONOTHS Ba BApyconorus acocnapuy (1983)
¥KyB Ky UTaHMaCH1aH, E.H.Muycris, B.T.EmneenapHusr
«Muxpobuornorus»  (1987), M.BIyces, Ji.A MuneesanapHuur
«Mukpotuonorusa»  (1985), M.B.@egopoBumar «Mukpobuonorag»
(1966), I" Iilnerencaunar «O6inas muxpobuonorus» (1987) xamna oxupra
AwrapAa 90l STWIFaH MaTepHainap Ba HHTEPHET MabIyMOTHapuIiaH
¢oiinananub &unnm.

Bupycomnorus kucmura 3ca A.I'nb6c, b.Xappuconnapuuur «Bupycs!
pacrenniiy (1978), A.X.BaxobouuHr «Bupycnap Ba yijiapHUHT Tabuarmy»
(1978) puconack acoc Kumb oiuHAM.

K¥nnanmana LIYHUHIJIEK, MEKPOOPFaHH3MIIAPHUED Ba
BHPYCIAPHUHT CHCTCMATHKAIapH, YIapHHHT Kymalimmm, mopdororuscy,

TYIHHIE, MUKPOOPraHM3aMIIap reHEeTHKACH, MUKPOOPraHu3MiIapia MOAAa
Ba SHEPIHM AIMAUIMHYBY KapaSujlapH, aMPHOKHCIOTaIap, OKCHIAp,
BUTGaMHUHJIAPHUHT CHHTCIIAHWIIM, MUKPOOPTraHU3IMIApHHHr Tabuaraa
TapKaIKiiE, TAIKH MYKXUT (akTOPIApHHHHE ynapra K¥pCarraH TasCHpH,
YCHMIBKIApAa TYPIM KacaUIMKNAD BYXYAra KENTHDYBYH [ATOICH
MEKPOOPTraHU3MAApHAHT XaéT GaonusTH TapprpiIanraH. ‘
Mazkyp YKyB Kkynnanmanu €3uiaH Ky3ma, TYTWIraH acocuit

MaKca[Ulapaal svHa OMpH yHHUBEpCHTETNapHu TanaGanapd -yuyH 'RaBiar
THNHA2 MHAKPOOHONOrWMS Ba BHPYCONOTUSHAH 3aMOHABHH Jacrypaa
Genrwnanran Tanabnapra xaso6 Gepuinra xapakar KRIMH/IH.

Myamdrap Mareaa iy KYHEAraH Xaro Ba KaMYHUIMKNAD XAaKHIaru
Takind Ba Mymoxasanap Owimuprad Yxysuunapra ¥3 MuHHAT-
JOPUHIAKAAPUHYN OWIIIHpaTH.

Myannugap



KHPHIX

MukpoGronorus  KyAa Mailna oumvii Ky3 OwilaH KypuHMalIuraH
tdakar onrmxk acbobnap éEpmamupna €KUM MEKTPOH MMKPOCKOILTAp
BOCHTACHL@ KYpPUHAIMIaH MUKPOOPTaHU3MIAPHUHT  MOP(QOIOTHsICH,
LIMTOJIOTHSICH, CHCTEMaTHKACH, QU3MOJIOTHACH Ba OOIIKAa XyCYCUATAaPUHY
Yprananurad dbanmup.

EpyFmyk MHKpPOCKONMHMHI Karranawrrupuii 3000 Mapraraua
6ynanu. Y 0,1-0,2 MM 6¥iran 3appanapHu KYpULI HMKOHHATHHU Oepaiy
(1Mxm(MuxpoMerp) = 107 mm).

3aMOHABHM JEKTPOH MHUKPOCKOIUIAPHUHT KypcaTulll KOOWIMATH
0,15 um (luMm (masoMerp)=10"mkM=10"mm) raua 6ymu6, Gymnaii
SJEKTPOH  MHKPOCKOIUIap KypunaéTran HamyHamap (Gaktepwsnap,
BHpYCNap) Ba YIAPHUHT TallKWI KHIyBUH HOZUK KHCMJIADHHM XaM KYpHUIl
HMKOHMATHHY Gepaau. ByHnall MUKpOCKOIUIap YpraHuiagurad 0ObeKTHH
750000 wmapraraga Karranamrtupagd. On@atAa  MHKpPOOPraHH3MIApHH
ontuk Mukpockormpa 1000 - 1500, anextpoH Muxpockonia sca 30000-
100000 mapra xarranamrupub xypmiamu (Mumycrus, ‘Emues,1987).
DIeKTPOH MHUKPOCKON &phamuna GakTepus XyXaipacHHUHI HO3MK
CTPYKTYpanapu — XHBUMHIAp, ¢bumOpuitiap, manwiap, Xyxaipa AeBopH,
UUTOIUIA3MaTHK  MemOpaHa, HUTOIUIasMaza koimamraH  pubocoMa,
HYKJIEOH, Xap Xl 3axupa MO)ll]aJlapHI/IHF [MaK/Uapd XaKuaa TYAUK
ax0opoT onuIITa 3PHILINIAIH.

Muxpobuonorus - rpekda cy3 6ynub, Mukpoc - Matizaa, 6uoc - Xaér
pa Joroc- ¢aH ngeMakaup. MUKpOOHONOrHS MMKpOOpTaHm3Miap -
MHKDOCKOTIMK 3aMOypyFiap, cyByTiapu, Oaxrepusiap, PHKKETCHsIap,
MHKOMIA3Ma, BHPYC, BMDOMI Ba TIPHOHJAPHMHT MOPMOIOTHsCH,
(bmnonormcn GHOXHMHACH, FeHETHKACH, 3KOJQLUACK Ba
cucTeMardkacuHy ypraHaauradH ¢an. Ulysunrmex, wuxpoGuomoris
MHKPOOPraHU3M/IApHUHI MHCOH, XadBOH Ba YCHUMIMKIAp Xafruparu
aXaMMATWHY, TabuaTia MOINANapHWHr alNaHuIud, TYpiu OKyMIH
KACAILTMKJIAPHY KY3FATHIIH, TAPKATMIIN XaKia XaM MabilyMoT Oepalu.

MHKpOOpraHu3MIap ONaMK FOAT GOM Ba TYpiH-TyMmaH.” JHF-KSHI
TapKaNraH mnpokapHoTnapra OakTepusiap, aKTHHOMUIETIAp, LuUaHOOaK-
Tepusinap {KYK-SIMa CyBYTIapH) MaHcy6 GYau6, ynap sHr cofja Ba Maiina
opraumsMuapaup. Yiaap Goiika THPHK OpraHu3miapiaH Qapxid 0ymwd,
yJiap anoxunua onam - Procariotae oaMura KMpUTHIanH,

MHUKPOGHONOrUAHMET YpraHuil  Jionpacura 6ab3d 3yKapHOTIap
XaM Kupajgd, Macalas, \Mnuenna XOCWI KHNAAUIaH  MHKPOCKOIHK
3amOypyriap (Oup Xykaipanu Ba Ky Xyxaiipani) kapaad. YiapHUHT Ky
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KHCMHBY XaJITaind 3aMOypyrapra KMPYBYH — OWp XyxalpamM aduTKe
3aMOypyFriapy TalKWI Kunagd. YIapHE  MHKOIQIHS 4yKyp Ba Xap
TOMOHJIaMa Yprauann.

MunrycTusnnsr Guxpyya, MHKPOCKONMK Ty3HiIAUIFa 3ra O¥mran
colma XafBoHnap (WpoTo3oaiap), CYBYINapuiaH S cyByTnapu
Gab3aH  MHKPOGHOJNIOTMA KypcHAA  YpraHmjianu. Oparpa, comaa
XaHBOH/IAPHKM 1IPOTO300/IOTHSA, MHKDPOCKONUK CYBYTJAPHHH aNbIONOTHs
Yprauwagu.

AllpaM rypyXHH XyXaipacu3, KWMEBMH Ty3wHmn GwiaH 60imka
MHUKpOOpranm3mjapias TyOaaH (apk Kulaaurad BHPYCHAap TaIIKUi
Kunanu. Yiap ofaMm Ba XalBOHIapma, YCHMIMKIApAa, Xalaporsiapia.
GakTepusnapia, akKTUHOMMIETIApa, uuaHobGakTepusiapaa TYpid TyMaH
KaCalUIMKNApHU Ky3raraau. Ynap TY3WIHMIHHHMHC Y3Mra XOCIHFM Ba
AXaMUATHHARI KATTAIMIHM  SHTH Ba Maxcyc aH - BEPYCOIOrUSHE Nailio
KHHAIH. :
Mnxpobunonorns 6uonorusuuear nucbaran Em TapMorn 6ymub, y KYH
CalMH  DUBOX  TOUMOKZA. buoxumusa, wmonexynsp  Guomorus,
GHOTEXHOTONHs, arpoxuMiis, (QUTONATOIOTHS, BeTCpUHAPHUA, THOOUET,
SNAAEMHUOCIIOTUS, KHLUIIOK XY)KaJMIy, CAHOAT, ACHIU3, Fe0JI0THs, TeHETHKA,
KOocMuK Guonorua Ba Gomka Qannap Ounas uambapyac GOFAMKIHP.
Maskyp Qamnapuadr  roTyknapy Y3 Hap6aruna MkkWHun  (hanra,
Kymnajgad, MAKPOGHONOTMHAAT  PHBOMUIAHMINMIA Y3  TABCHPHHH
Kypcarany.

MykpoopranusmMiIap HMXOSTZa Malga OYIMIIMIAH Karbail Hazap,
TabuaTaa Ba >KAMMATAA MYXMM axaMmBsTra sra. Macajas, O3MK-OBKAT
CaHoaTHAA KaTHK, KMMU3, NHLUIOK Tadépsam, cunoc SocTupuut - cyT
KACIOTANY  OMKFUTYBUM  OakTepWUIADHHMHT  QAoquATUTA  GOFJMK.
HosBoAunnuk, Typau nuMMIuKiap (CIIHPT, BUHO, NHBO Ba X.K.) Taliépnau
XaM auMTKANap MIITHPOKY GuiaH Gopaauran KapafHiapra Kupasnim.

Kynruna ¢oiinany kasuiManapeusr (topd, TomKYMup, HedTs,
TEMUP, ONTMHTYTYPT PyAallapUHHHT) XOCH OymmmmM xaM Oaxrepusiiap
aonusty  Gmnan  Gormmkamp. Yupurysud OakTepHAmap  YCHMITHK
KOJITHKIIAPH, XaHBOH Kacailapy Ba OONIKA YNKMHAWIAPHH Tapuanad, ep
IO3HHM  To3anaiiqum  Ba  TabuaTaa  MOROANAPHHHI  alJaHMIKHM
Tapvupnaiin. Mdnoc cysnapsn Tozanamn, kymup komiapuna MeraH
Fa3H¥N Tapyalall Ba XdBOHY TO3A7AIld XAM MHKPOOPraHH3MIAPHHHI

poJsiu Karra.
Kynruna mukpoopranusmzap Typnn ¢usuonoruk ¢aon Moznanap:
tepmenTap (61os10THEK KaTajusaTopiap), BHUTaMHHAP,

aMHHOoKBCN0Tamap, 6uoIOrNK CTHUMYJIATOpNAp Ba aHTH6HCYTVIKJlapHM
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CHHTE3Nalll XyCyCHUsATUra 3ra. Macaiah, caxapoMHLET aYUTKAIApH 45-50%
raga OKCWI CHHTe3Nalf onagd. babsu OakTepusiap aHTHOMOTAKIAD
CHUHTe3Nali/1: THPOTPHULMH, OAUWTPANUH, CYOTWIHH, TNOJMMMKCHH B2
Gomxka 6upilapy 3ca CHpKa KMCTIOTaHH CUHTE3JIaIN.

AxTUHOMHUCTIap &KH HypiiM  3amMOypyFnap  CTPENTOMHIMH,
aypeOMHMIIMH, HEOMHLMH, TETPAUMKIMH  KaOu aHTHOHOTHKIAPHY
cumTesNaiaM. XO03Mpru BAKTAAa MabiyM OYNraH aHTHOMOTHKIAPHUHT 2/3
YAYIHHEY AKTHHOMHLIETIAP CHHTE3Nalnu.

Kuimox xyxanurnga, alHUKCE, HEXKOHUMITHKAA MUKPOOPraHH3M
fap MyXMM pOJb YWHAWQM, UYHKH YJapHUHT (aoNMATH HaTHXachia
TYNpOKHa YCHMAWKNAp ydyH sapyp OYiraH o3uka MOLjaiap THriaHaiud,
HATIKAA2 TYTNPOKHWHI YHYMIOD/IHIE OPTalyl, SXMHIAPHUHT XOCHAH XaMm
10KOpH Gynanm.

Tynpokpa Gopamurad  OKapaSHIapHHHI  KYMHUMIMIMH - YHAAUH
MUKpOOpraHu3MapHiHr Qaosparura 6ormuk. MacaiaH, TYPOKIAPHUHT
XocHn GYnumui, epra uiuos GepHill, epHY JFUTIAL, CyFOpyIl, TYHpOKAa
pyi Gepanurad (QH3HONOTMK MIIKOPUIUIMK Ba KHCIOTATMKHH HyxoTHIL,
33X EepNIApHMHI CYBUHM KOWHMPHIN, OpTaHMK YFATIap Tali€pnai, yJiapHu
cakiaml Ba ynapiad (GoiliaNaHAm MHKPOOPraHM3MIAPHHMHI (aoiuATH
Gruian OOFMUKAMD.

Tynpokma ydpaifiouraH as3oT TYmioBud MHUKPOOPTaHH3MiapHH

Ypraumm armocdepa asoTuiaH (QolganaHuml MACalaCHHM Xaln STUINIR
MYXUM axamuaTra sra. Axagemuk B.JL.Omensuckuii Oup Heda Hunap
MyKaanaMm MukpoGnapra myHgai Tanpud Oepran: «Ymap (Mukpodnap)
xamma xolaa 6op. Kysra xypuHMacnaH yiap OJaMHHHI Xa€T nynana
XaMpox OVianniap».
Jleknn 6ab3u GUP MAKPOOPTAHM3MIIAP O3UK-OBKAT MaXCynoTnapHu (rymr,
GajiuK, ZOH, KapTOLIKA Ba Pe3aBop MeBanaphu) Oy3unuiuura €K Typiu-
TYMaH IOKyMIM KaCaDTHKIApHH Kequl YHKHIIAra cabab O6ymamu. by
vrpuna B.JL.OMensnckmii myHpaii jgerad: «Maxa oIy MHKPOCKOTMK,
sekud wadKaTcH3 nylmMad Tygaidnu Oup KaHua BUIOATIAD XIKIAPHHNA
Kupu® OuTHpamuras Ba KHMCKE MyQIaT HuHza 10370, MU0
ONAMIAPAMHT ECTHFMHM KypUTaiuIaH XaBuM OnmieMuwiap mnaino
6ynramy. Macanan, BaGo, cui, rodopes, audrepus, Ky APy, KOKIION Ba
GoImKa KacaluIMKiIap myiap KyMjacura Kupaiy .

Venmaurapas  XaM  Kacal@aHTHpaguMraH Oup  KaH4ua MuHTIa0
Gaxrepuanap, BUPYCIap Ba BHPOWINAD MaskKyll, y/iap XaM yCHMIMKIap
XOCHIMHUHT cHaTHIa Ba yHAHI MUKIOPUIa YTa caOunii TapCHp Kuianu.
Cysytnapy, 3amOypyFnap, Hypau 3amOypyrnap Ba OakTepHANapHUHT
XaM ¥3 KynlaHganapu - BApycnapy Mapxkya OYnub, ymapHuHr
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XyCYCUATIAPHHN YPraHHLl — MHKPOOMONOTHSHHHI MaxcCyC TapMOKNaph
Basudasapura Kupaiu.
MukpoGronoruaunHr 6up Kauya 1apMoKIapu MaBXyI:
YMymuit MEKPOGHOIOIIS;
Tubbuér Mukpobuonoruscu:
KMok xy>xanux MUKpoGHONOTHACH ;
Berepunapas MUKpOOGUOITOTHSICH;
CaHoaT MUKPOOHONOTHACH |
CyB MUKPOOHOJIOTHSACH;
Kocmux mukpobuosorus Ba Goiukanap.

VYmymuit Mukpobuoorus MHUKPOOPraHH3MIap Xa€T GaonusTHHUED
YMYMHH KOHYHUSTIADHHY Yprasand. Ynap 6y hasHEHT aCOCHHM TAINKHIT
KAnann. YMyMuii MUKpOOHOJOTHS MMKPOOPraHH3MIAPHH TEeKITHPH I
yCylnapy Xakuia, XamIa MHKPOOPraHH3MIIapHMEI MOpONOruscH,
busuonoruacH, GHOKHMECH, CHCTeMaTHKacH, Venmn Ba kynadmmm
XaKkuna axb6opor Oepamu; y a30T, yIIepoA, ONTHHIYIYDT, TEMUP
MOJUIaNapuHUKT TabuaTia aiNaHMIKHY, yNapia WIITHPOK  3TYBUM
MVKPOOPTaHW3MIAPHUHT PONIMHE YpraHamy.

Mepuuuna MmukpoGHONOrAsCH OfaMIApAa KaCaUIHK KY3FaTyBuYH
TIaTOreH MMXpOOPTaHA3MIAPHMHT MOP(ONOTHS Ba QUIHONOTHACHHH, Xap
XA KMMEBME Mojnanap, aiHuKca, ne3uH(DEKUUS KWIYBYH MoOlajapra
MMIAMIIATIATUHHA, MHKPOOPIaHH3M Ba MMKDOODTaHM3MIAp OpACHIATH
MyHOCa0aTnapHy Yyprasagd. ByJapHUHI XamMacu YMyMuit THOOHET
MHAKPOOHONIOIUACHAA YPraHnIamy.

Maxcyc THOOuET MuEKpOOHOTOrMACHAAa 3ca Myaisan FOKYMITHL
KacalNMKJIapH KY3FaTyBUYWIADH, YHXAPHH MHKPOOHONOTMK IHAIHOCTHKA
YCyIlapH, §y3ura Xoc npoQuiakTHKanapd Ba JABONAII  YCYIUTapH
yprasunamu. Taliku MyXuT 06beKTIapHia IATOreH MHKPOOPraHH3MIIAPHHI
aHMKJIAul XaM KaTTa aXaMuATra STajup. ¥ praHunazuran 00BbEKTNAPHYUHT
MHUKPOOpraHWsmiapura Kapa® MAKpoGMOTOrHs MyCTakun (daraapra-
BUPYCOJIOTHS BA CAHWTApUi MUKPOOMOMOTHACHTA axpaiub, oxamaapHy
AMANI MAPONTIIAPUra Kapab ylapHUHT MHKPODIOPACH Ba MUKPOGHOIOTHK
’KapaCHiIapUHy THTHEHa Ba COFNIOMITANITHPUII HKTa! Ha3apIaH ypraHa/q.

Casoar MHKpOOGHONOTHMACH MHKPOOPTAHH3MIIAPHUHI OHOKUMEBHIt
daonmurunn ypramub, yjiap BOCMTACHAR CIAPT, OPraHuK KHCJ0Tanap,
aHTHOWOTUKIAp, BUTAMUKJIAP Ba Gab3H rOPMORNAP ONMI BasH(panapumm
Gaxapany.

O3uK-0BKaT MHKPOOHONOIHACH MHUKPOOPTaHH3MNAp &pAamMuia xap
Xui Maxcynomiap (IHIUUIOK, KaTuk, kedup, KUIMH3 Ba X.) OJIMLI Ba YIapHHU
YHPHUTYBIM MHKPOOPraHM3MIIapaaH CaxIali METOLTAPUHE HLiTa0 YuKam.
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Kunuiok  X$KaHK MAKPOSHONOTMACH MHKPOOPraHM3MJIADHHED
TYAPOK CTPYKTYPACHHKHT XOCHI Oy, YCUMIUKIAPHUHT O3UKIAHHIIIH,
TYApOKAars  OpraHMK  MOAJANapHUHI  NapJaiatuilii, Gaxrepus
YFUTMApUAE MHUA0 YMKHMII Ba yJNapHU Kyamam MeTOAIapuHH ainab
GEKWI, MUKPOOPTaHM3MIIAp BOCHTAaCcH[a eM-XamaKmapHd KOHCepBallud
KWTHII YCYJUIApUHY Yprasaid.

Berepenapus  MUKPOOHONOTUICH XaMBOHIAPHUHT  HOKYMIIH
KaCAITMKIAPUHH, YJAPHH AWArHOCTHKACHHH, NPOQUIAKTUKACHAN B2
JABOJTALI YCYSUIAPHHHA YPraHain.

Topd, «ymup, HedT, ONTHHTYTYPT, TEMHp Ba bomika KasuniMa
GofiMKTapHM Xocw GYNHIIMIa MHMKPOOPraHM3MITAPHHHT DONH  KaTTa
6y:1u6, 6y Xuiard BasudatapHH [e0Orus MUKPOOHOIOIHACH ypranaam.
Oxupru itwanapaa ¢oinany kasuiMa GORNHKIApHU KyuMpHO TONHMLILLA
MRKPOOPraHH3MIIap KCHT KYIam/la MLUIaTHIMOKIA.

MupMAMK CYBIAPHHM HA30paT KW Ba Xap XWI 3aBOL, tabpuxa
Ba KOPXOHanapiaH YMKAAMIaH CYBJIApHM To3alaul HIiaph  CyB
MHKPOOHOIOTYACH TOMOHAIAH Yprasiiaim.

MpukpoopragusMiap y3rapyBualyIMK Ba HWPCHMAT XOAHCAIapHHU
yprasuuina MoneLnik sasudacunn 6axapa Gomuanunap. By TyFpuOa JHr
Gupuuyn Y3 xuccanapunu 1920 duannapia akaieMuk I'"A. HancoH Ba
VHUHT UIOTUpIUIApy KYHianiap.

By coxanapiara Omiumiap Ba SHIRIMKIAPHE XaMMAcHBN airtub
ywinn Mypakkal sasndanup, YyHKd KyH Cailf yJapHu COHY Ba MHKIODH
o6 Gopmokiaa. UlyHAur yayH OH3HHHI KeHHHIT paznamMu3 YMyMui
MHKpPOGHONOTHATa OB/l ACOCHH OUITUMIIAD XaKHAa C¥3 IOpUTaAMHK3.

MMKPOBHQJIOTMSIHUHI KHCKAYA PUBOXJIAHULI TAPUXH

MBUKpOOprasnu3mMiIap Kamd KHIMHMackaH aBBaipoK XaM, HHCOH
KaT¥K, BUHO Taltépmampa, HOH OMIIMpUELIA MEKpoOUOI0rUs
xapadwnapuiaH  KeHr (olizanannb  kenram. Opnamsor Xap xXui
KacanauKiIap OGmiaH TYKHAWI KeNrad, ynaTiapHu OOLIMIaH KewnpraH.
Mykamgac knrobnapia xam Oy Xakuna aifTHO yrunran 6ymub, Kacannuk
oknGaTuna Ynrannapuyu Exn6 r0OOPUINHY, KOBHHUIIHH Ba TO3ATUKIa PUOs
KIWMLIHY TaBous  Kwianran. Kamum 3amoHmapragék mwdoxopnap Ba
TabuaTuryHocnap KYIrupa OKyMAH KacaliMiSTapRUAY Kejib  MKHLI
caGaGnapwnn winai Gownaratwiap. Macasan, OUSHUHT dpaMH3NaH OnniH
aumaral kagamrs aymé  spayn [mmmokpat (460-377 Aunnapia),
Hyxpeunit (95-55 iimnnapaa) Ba  yula  J1aBDHAHT dolKa HUpIK



OJMMJIApUHMHI  MUUIAPAAA  TYPIH-TYMaH IOKYMITH KaCa/lMKIAPHHHT
cababuucy THPHK TAOMATIA XOC SKAHJINTH KypcaTwirad 314,

15 acprava kacaumknapruHr cabaGummapH KacaumiK TYFOUPYBYM
«MHasMaNap» (XaBona TapKairaH  alipuM OYFCHMOH Mojdanap) meb
xucobnamran. KeHMHYaIMK HTATHAIMK Bpay Opakactpo (1478-1553
Hunnap) Oup WHTMBHAYMJAH HKKMHYMCHIAZ VTa[Aran «KOHTArmit»nap
MaBXyUTMIA XaKHAArk Ha3apHAHH WIrapy CypaH.

Ocu€ xanknape weyak, nenpa (MoxoB) Ba Goinka Kacajutnkiap
TYFPUCH/A MABIyMOT/Iapra ra . Aby Anw u6n Curo (980-1037 ) 6y
KacaTAKIAPHHHI cababuunapH THPHK MaBXyIOTIap SKAHIUTHHH Ba ynap
CYB Ba XaBO OPKaIH TAPKUIMIIMHY aHTTaH 3/IH.

17 acpaunr 40 jiwinapuna puMIHK npogeccop A.Kupxep (1601-
1680) xaTramamwrupyBuM  KypwiMa OpKkanm Xap Xuil oOBeKmiapHu
Kysataqy  Ba  ¥Ta  malila  «dyBandadrnapHu Kypamu». By
MHKpOOpraHusmiiap snu. Ammo Oy Taxpubanap tacoaudmit Kamrdpuérnap
37H.

Mukpoopranusmaapamsr oummaing GHpHAYH MHUKDOCKOTIHA Kaiug
oTHIHIIKA OWnaH  Gornukmnp. Bupumumnap xaropu I'anc Ba 3axapwii
HHcen, cynrpa TI'Tammnedi sa K.Jlpe66esis TOMOHHTAH SHr comna
MHKPOCKOTLIAP APATWIAHM Ba SHANA TAKOMHLTAIITHPHIIIH.

MukpoopraausmMiaap Xakuaa sHaja KYIIPOK MabIyMOTIap TYILIaraH
IIAXC MHKPOOHONOTHS TAPHXHHMHT «MOpP(OIOTHI» JaBpusn  Gouwnab
OepraH TroANaMMMAIHMK AHTOHM BaH Jesenryk ( 1632-1723) 6Ynmm
(1- pacm).

JleBerryx mmmanan suiinar Gyrommnap scaiuran KOpXOHaJa Buutap
3. Y wHma JHH3anap  scab, yhapnan Maiiga  HapcajapHu
KarranamTupud kxypamuran ac6o6 — comma MHKpockon sAcaiimn. V' ¥3
MHKDOCKONHAA KYJIMaK CyB TOMYMJIADHHH, THLI KUPHIAH TaiSpiarad
[penapatiapHy, TYPJIH Xuil OPraHHK MOINANH CyBiap (kaliHaTManap) Hu
TeKUMpHUG, ynap HuMga  Xap TOMOHra Kapab XapakaTiaHyBud TUPUK
MapXynoTNapHW Ky3aTad Ba YNapHUHT pacMIApHHU uMsaad. V mry
Kypras MaexyaoTIapura “Tupuk xaiBonyanap” — «Animalkula vivay e
HoM Gepanu. V3 U3AaHWLIApY HaTIXKanapuuu y JIOHHOHIaru Kuposmk
WIMHA OkamusTHra Sungmpamu. 1677  itunm Ma3Kyp HIMHH KaMHAT
JleBenryk MIUTapHHM KalTafan TeKIHpuG Kypaiu Ba YHHHT HaTHXaiapy
XAKUKAT 3KaHTHTUHY TaH ONafH.

Keiinudanux y ¥3 wiMuil n3nanmuumiapusy «AHTOH JleBeHryk xamd
oTrag Tabuar cupnapu» aeraH kerobuna (1695) Taspudnab Gepaan.
YriapHH 10MAI0K, Xap XK1 y3yHAUKIArM Ta8KYacHMOH, Oyxunray mwaking
Maiiia MaBXyZOTJap 3KaHINIHHM TacBupIab Gepan.
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Poccusna 6Gupumuu muxpockon XVII acpuuar 30 - Hunnapnia
Vpau benges pa Msan KynuGutnap ToMOHMAAH Kami( STHITAH.

Pyc onmmu, xapOuit  Bpadq J1.C.Camoiinosra  (1744-1805)
MHKPOCKOIMK TeKINHpAIAp Epaamuia TOyH (4yma) KacaliMCHEMAr
KY3FaTyBUMCHHY TeKuupub, ojamuapuy Oy Kacallukra Kapum sMrall
ycynuuu Takiad oSrrad.  YHuur Oy kauipuétn  OolIKAa  HOKYMIIH
KACATUTVIIAPHUHET cababuucHHy Yprasui yuyH acoc Oynau. AHTIHAIAK
Bpau D.JLxennep (1749-1823) 1798 fuina yedakra Kapiru IMIaln MyXuM
axaMMsSTra 5T SKaHIUruHU Kypearn6 Geprad oai. XIX aCpHHHT MKKHHTH
apmunan Goma® aHua TAKOMWUIAIITYPUIraH MUKPOCKOIUIAp SPATHALA.
By 5ca MHKpOOpPraHu3M JapHHHT (akar MOPGOSOruK TYSHIMLIMHA IMAC,
GaNkn PU3KONOTMACHHH XaM YpPrauumra uMKoH Gepan. MAKpOCKOMHUAHD
MXTHPO HTUAMIIMAAH 6oLl MUKPOOpraHM3MIap TYFpUCHIA KHIHHTAH
Wmap — MuKpoOWonOrHs — Tapuxuga 1 JiaBp «Mukpodronorus
PHBOXTAHMIIMEHHT MOP(OSIOTHS NaBpy» 1e0 IOPUTANANH.

1-pacM. MHMKPOCKOUHHHT GMPHIYM HXTHPOUMCH Ba GaKTEpHAIap ONAMHHN Kaiud) KMran
onuM AxroH sas Jlesenryk (1632 - 1723)

Iisen omumu K. Jdunmeii (1707-1778) xaMma TUPUK MABXKYAOTIapHH
6up cucremara conrad Oyica xam, MEKpOOpraHusMIapHu Gup «xaoc»
(TapTuGeus, TapTubra conud GynMaiuran) rypyxra Kupuranm.

MyKpOOpraHu3MIIAPHHHT ~ OMpHHYM  CUCTEMATUKAcH  JaHWAIAK
Mionnepra (1786) Taamtyinaup. ¥ CyB Ba TyNpoKzaru «AHEMATKYTIADY
Y cHCTEMAra COMaj Ba YJApHHHT «uudysopuinap» ned arand. Cexun-
aCTA MEKDOOPTaHU3MIAPHA YPraHuil KyJaMu Kkexrad omutanq.
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Keitupuamik M.M.Tepexorckuit (1740-1810) XaMm
MHAKpOOpranusmiiap ycruaa uuiab «llapcrso TeMel uudy3opuit JimHues»
NleraH Mam3yna JIOKTOPIHK nucceprandscuHn éxmamu (1770). YV xap xun
KaifHaTMaNapiarn MUKpOOpraHu3MiapHu ypraumm. Temneparypa, EKTP
TOKW Ba 3aXap TabCUPHAZ MHKPOOPraBM3IMIAPHHHT XIOK OYIHIIWHE
anuknamd. 1835  Hun  Opewbypr  «Mudysopusnap  Mykamman
OpraHu3MTIapaup» HeraH Mas3yla WIMuit acap &3uu Ba XaMma TyOaH
KOH30TNIapHH 22 Ta cundra 6ynam Ba  yHra wHdy3OpHsIap atiacHHH
xkupuTuO, ynapra tascudnap Gepnw.  MukpoopraHMsMiapHu GHHap
HOMEHKITaTypaja aTann Ba 6apua Oaxreprsuiapau 3 cuudra 6¥am.

XIX acp ypramapuma I1.O. TOpsdHOB TOMOHHIAH E3WITaH
«300J10THsA» acapn1a MUKPOOPraHH3MIIapra aiipum 6¥auM aXpaTWinH Ba
y «HWnoyso pusiiap 6¥numu» ne6 aranmm. 1y sakmap @®.Kon (1828-
1898) Ba K.Herenu nap (1817-1891) Gaxrepmsnapian 6ab3mnapHHusr
TabmaTvHy yprama doumanunap.

MHKpoopranusMiapiy  YPraHHITHUGT MKKHHYH  «(DHU3MOTOrHs»
naspu - Oytoxk Qpaniys omumu Jlyu Ilacrep (1822-1895) muviapunan
Gomnanmu. Y x¥nruna GWKruil XapaSHIapUHUHT, SBHH CIHMPIIM, CyT
KHCIOTAIM, CHPKAa KHCIOTQIH OWXFUI Xamza Gomxa Typ
OWXFUOUTAPHUHT GHONIOTHK MOXHSTHHU aHMKNaTH (2- pacM).

2 - pacM. MuKpPOGHONOI HEHUHT HHUHOAONHA AABPU ACOCTUCH
Jlyn Nacrep (1822 - 1895)

Xap ©Oup - OwkrAm  xkapaSHHHHHF  §¥3  MAKPOOPIaHH3IMIapH
Gopnurunn  Taxpubanap 6Gwian ucGomiagn. YV sHa  gupum
XKapatHIapHHAHT XaMm  aloxXHaa MHKPOOpraHu3sMiap TabCUpinga
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Sopummnn  kypcaram. Jlyn Tlacrep KyHAmuprd, KyTypuw, capamac,
nacrepeniés, rasiM  TaETpeHa, TYT HMOAK KYPTHHHHT {neGpuna)
KaCaLIMTrHHM, BUHO BA AWBOHUHT Oy3WNHINMHY Ypranau Ba yjaapra Kapmu
Kypaul yopaiapunyu anukiab Gepaw. Kucnopoacus MyXuTaa siuainurad
aHa’pol GakTepHsUIapHA aHuKTamd. Jlaboparopus amanuérura cTepriLiall
(MukpoOnapuy HOOYZ  KHMLI) Ba Nacrephall yCYJLTapuHH KHPUTIH.
Apucrorens Ba Beprunuitsapguur «¥Y3-y3unan TYFUITHLDY
HA3apUANIAPUHMHT aCOCCH3NMIMHH Kypcarmu. O3yka MyXuT SEXIIHIIA0
cTepwiiaHca, yHAZ  Xed  KaHmall  MHEKPOOPTAaHM3MHMHI  Maiio
6ynmaciurunu acocna® Gepmu. Ilactep TOBYKnap XOJEepacHHM YpraHHIL
XapaGHUIA COFJIOM TOBYKKa Ky4CH3TAHTHPEITaH Gakrepus KyibTypacH
1000pUAraHaa TOBYKIAPHHHT  KAaCAUIMKIa YaIMHMACIHIMHH Ky3aTiH.
Xyamy 10y HIOHM y KyHAuprn Kacammaru Owian KacaluiaHrad Mojuiapaa
XaM KafiTapau Ba wkoOGuil HaTwkamap onmwra wmysabdax G¥iutH.
XalBOHIApHH KyucHanauTupanran (42-43°C teMrieparypana JCTHPUITAH)
Kyiinupr Tadkuanapu Ounan  Kacainantupamd. KyucusiaHTHpHiraH
Gakrepusi KyAbTypacH OWiaH OMnarasga XxafiBOHZapha KyHAMprH
GaKTepHMACMIa Kapilyd MMMYHWTET xocun Gymmmuad anukianu. Iactep
KYWAMPIH KaCAUTHIMHY ¥prannd «IabHATIAHIaH Jaianap» CUpUHH OYH.

[TacTepsMHr KyTHPHII Kaca/UTMTMHM YpraHum Gopacuiard HuuiapH
XaM §Ta KaTTa axaMsiTra MOJHKAMP. Y KyTUpraH MWTjap cynaraau
MHUKPOCKON OCTHI2 TaAKHK KHIraHia YHHArd MHKPOOPTaHW3MIIAPHH
kypunmra mysaccap 6yna onmMaay. AMMO Y KaCaLTHKHH 103ara KeITHPYBYH
KyTUpULIAK ~ «cababu» - Xalipomsuar Gom Ba oOpka MHACHIR
xoitammuinMAy  asWinand. Kacamtanran KyE€H MIACHHH CEKHH-aCcTa
KypuTHO, «KyycH3iaH- THPHJITAH Kacajl KY3FaTyBUMCHHM» OJIIM Ba Y
6wias XalBOHIApHA MJIA6 COFIOM XaiBOHIAPHH KACAUIMKIAH CAKIad
KO ysulapunM Tonad. Byngait smuamnap, aHTupabuK - KyTMpuIra
Kapily >Miianuiap meimnyb, Kyma KeHr Kynamna TapKanin. by wnnuap
sHry aH - MMMYHOJIOTUSHHMHT naiifo 6¥mmunira acoc conau. Jlyu Hactep
®papuus MeAMUMHA akaleMmicura akagemuk, Cadkr - Tetepbypr
aKagemusicura MyxOup aB30 Ba Keiumuaivk (axpuil akajeMux Km0
calfnany.

[Tapmwxaa 1888 fiunu  [lacTep MHCTHTYTH OYMIAM. YHIS,
KeMMHUAINK Ky3ra KypuHran MukpoOHosoriap TabnuM onan. MeyHHKOB,
Bunorpanckuif, ['amarnes, Xaskun, Cxomndacosckuii Ba Golkajiap myniap
KYMIIACHIAHHAP.

XIX acpaa Kynm Mamiakariapia MEIULMHA MHKPOGHOIOrHACH
pUBOKIaHAM. MeaninHa MUKPOOHOSOTMSICHHUHT PHBOXIIAHULIATE HEMUC
omumm  Pobepr Kox (1843-1910) x¥n xmcca kyummm. YV cod Muxpod
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KyIbTypacHHH —XpaTHII Y4YyH KarTMK (KYIOK) O3HK MYXHTHIQH
dotizananuunn taknud sramm. Oxam sa KOpaMoJUiaplia CHji KacaJlmHrUHH
Ky3raTyBuncCuHu Xamza Bab0 BUOPHOHHHHM axpaTHO omminra myBadidak
0ya06, MMKPOCKOIHMK METOMLIAPHH TAKOMWUIAIITHPAH, HWMMEPCHOH
CHCTEMaNH KYJUIaIIHK B2 MUKPOGOTOrpadusHy aMamuéTra KAPUTAY.

WM. Meunukon (1845-1916) ¢aromuros Ba yHuHr HAMMYHHUTETIAIY
axaMuATH XaKkuia TYNMK TabIMMOT APaTAH, YHPHTYBYM Ba CyT KHCIOTA
XOCHII KWUTyBYM OaKTepHsUIADHUHI AHTArOHH3MHHHM AHMKIAXM Ba BaGo
Kaca/UlMTMHK  Yprauumra ¥3 XuccacHHH Kywan. Poccusima 6upupdn
GaKTEpPUONOrUK CTAHUMACHHY TAIUKUI STAH. YHHUHT paxfapnuru octuna
fiupux MuKpobronornap: I''H.I'abpuuesckui, H.®.I"amarnes,
A.M.Bespenxa, I.H.Capuenko, JI.A.Tapacepwy, J.K.3a6onoThmii sa
Gommkaiap eTMinG YHKAH.

JL.W.WBanopckuit (1864-1920) anoxuma posib yiHamu. Y Tamaxu
OapriapuHMHI  MO3aHMKa  KACAJUIHIHHU ¥pranub, 1892  itmnna
(QUIBTPNAaHYBUH BUPYC/APHA AHHKIAAM Ba BHPYCONOIMs tanura acoc
COJLIH.

Tynpox muxpobuosiormsicu 6yilvya xaM awga HIUIAp KUJTHHOM.
[Llnesunr Ba MroH kabu (paHLy3 onMHMIapH RATPHGUKALHS KapaSHuHU
¥pranau. Tynpokaa yupaiiguran MUKPOOPTaHN3MIApHH Ba YJapHHHT

MoJuianap anMaluMHyBuaary ponuay anuxiaumga C.H.BurorpagckuiHanar

(1856-1953) =xuccacu Karra 6yamu. Y XeMOCHHTE3 KapalHuHH
HUTPHPUKATOPIAP, OITHHIYTYPT Ba TEMHP GaKTepHANAPH MUCOJIUAA AHUK
kypcarn® Oepau. By rkapadHnapum 4dykyp Yprauu®, «XemMoCHHTE3»
(xnMEBmit  smeprua wirrnpokuma cys sBa CO, aH OpraHmk Moaganap
XOCHT 6YNUIIK) KapaBHUHY OuMIT wapadura Mysccap 6V, Tynpokna
OPKHMH  XONAa XalT KeYHpYBYM aHaspob OaKTepus KIOCTPUAHYM
NacTCpHaHyMHM, UEUTIONO3aHM — [ApyanoBUM  OakTepusyiapHH  Xam
Bruorpanckuit Tonau Ba KYNTHHA THEH METOIAPHA KHPHUTAM Ba « TyLIpOK
MHKPOOHOJOTHACH ACAPHHU APATAM.

M.beiiepunk Tympokna yupaiiouras JpKHH a3oT Y3mamTupyByH
Gaxrepusuapian asorobakrepuy anukiamm. I.Tenbpurens sa T .Bunsdop
TYIPOK MAKpOOHOnOrUscH ycruua uut onub 6opubd, 1880 hunaa Tyranax
Oaxrepusuiap OMmaH MYKKAKId YCHMIHKIAp OPacHAard CHMOHO3HM
aHUKIA0, JyKKAaKIH  YCHMJIMKIADHMHI  430T  Y3NAIUTMPWION  yJap
HIIH3HAATH TyTraHaKIapra OOFNUK JKaHIMIHEY Kypearu® Gepaumap.

v Cexnn-acra Tynnanras Marepuasanap, aiimmkca, Hadac onwm Ba
OWXFHIN KapadHiapw XMMH3MMHA aHUKIAW HODIAPH MHEKPOGHOIOrus
PUBOXIAHHIIHIACY YYHHYM J@Bp «MHKPOOMOJOTHMAHHMHAT GHOXMMHS
#yHanmium»ra TypTRu 0¥iau. Hadac osmmr Ba Gikrumi xapaépiapuau
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XUMH3MUHA AHHKITALIAA C.I1.KocTuues, B.C.byrkeBHu,
B.H.lilanomnukos Ba H.J].Mpycanumckuiiiap kKarta Xucca Kymrasiap.

Yupueaxd MOAAnap Ba TYHNPOK CTPYKTYpac XOCHA Oymummaara
TYTIPOK MHKPOOPraHM3MJIAPHHMHI POJIMHI TYLIYHTHPHILA N.B.Tiopun,
M.U. KouwoHosa Ba Oomikaiap, MHKPOOPraHW3MIEp JKOJIOTHACHHU
yprammn coxacuma b.J1.Mcauenko, E.H.MummycTus, H.M.J/la3apesnap,
TYIpOK Ba prsocdepanari Typ/iu Xt OaKTepHANapHAHI aKTHBIMTHHH
ammorampa M. Xomopnu#t, B.C.Byrkesun,  H.A.KpacmipHHMKOB,
E.®.bepésosa, SIH.Xymikos Ba GoluKa OJMMIADHMAL HLIIApH MYXuUM
axamuaTra ara Oynm.

Kelinaru Annnapna MHKPOOHOTOIHA TEXHHKACUHH
PMBOXTAHTHPHLITA ¥3 XUCCANAPUHA KYIITaH oumiap B.®.[Tepdunses Ba
LT abenapmup. Yaap aparTra Kamuiniap MUKPOCKOINAS METOAH Kynruna
qYKMEAMNAPAA YUpaimuran HupTkud OakrepusiiapHy TOMMINra &paam
Oepam.

Vrran acpuur oxupugan Gommal MUKPOOHOJOTHAHHMHI AHZ oup
TapMOTY OY7ran cyB Ba reoNorHs MHWKPOOHOTOTHMACH PHBOX TOILIH. by
rapMoxnuHar pusoxianumira I.A.Hancon, b.JI.Mcayenxko, M.A.EryHos,
B.O.Taycon, B.C.Bytkesuu, A.E Kpucc, A.C.PasymoR Ba Oomkanap Karra
xucea kyumamnap. I'A.Hancou Ba yHHMHT INOTWpAX T.C.®unumimos 1925
Wuiga auMTKR 3amGypyFiapura TypiH HyPAapHH Tawcup 9TTHPHO,
ynapaad MyTanaT/Iap onaunap.

MukpoGuonorus coxacia MIyHgall Karra  Kam@uEThapHuHF
OUHMITHINA MHKPOCKOTIMK TEXHNKAHHHI PHBOX TOTHIIK GuiaH yambapuac
Gormixamp. 1873 imnna Dprect AGGe MUKpOCKOTUIAp yWYH JnH3Aap
CHCTEMACHHHM TakoMwulamTupray, 1903 iwina 3unenrond sBa XXurmMoHIM
ynsTpamuk- pockonsy, 1908 funma A.Kémep sa 3ugenrond OUpHHYH
MOMMHECHEHT MHKPOCKONHK xamd 3Trad Oyacanap, HAXOAT 1928-1931
fiunnapra Kenu® OHUpHHUM 3INEKTPOH MUKPOCKON SpaTHIUIH. 1934 #vnna
@ 1lepuuke $Ha30-KOHCTPACT NMPUHUANHEY TAKOMITIAIITHP/IM. DNEKTPOH
muxpockorga 0,02Hm mas to 7A rawa Ba yHIaw Xam Maiina OyroMIapHU
Kypum Mymkue 6¥mum. by xauipuérnap MMKPOOHONOTUSHEHT fi1a OUp
KHPPAcHuHH, MMKPOOPraH U3MIIapHHHT YITPaCTPYKTY pAJIApPUHT
Ypraumiura TYpTKA 0yaau. Onaui EpyFIuK MEKPOCKOTUIApHAA daxaTrmHa
ragkua Oymb  kypunran  OaxkrepusuiapHd  HaHOMETprap Gustay
yauaHajuras XUBUMHIAPY, GUMOpHHAIApH, MUTUAIAPH, Xyxkaipa nesopd
Ba yHM OMp Heua KapaTnad WOOPATIIMIH, LHTOIIA3MATAK MeMOpaHa Ba
YHMED HO3MK CTPYKTYpPalapH. UHMTOINTA3Ma YHUHI Tapkubunary aapo
Moinaiiapy, ~ puOOcOMamap  Ba 3aXMpa MOIANApUHUHT  OOpAHrH
AHNKSIaH/IN.

14



MamrakarumMuzga MUKPOOHOIOTHS (GaHMHHHT PHBOXIAHAINK YYIYH
Kynail 1oapouT MaBkKyTHTH Tygaline YHHHI Hazapuit Ba aManui
Mmacananap OumaH OOMIHK OYnran coxanapu: O3HK~-OBKAT CaHOATH,
KOHCEpBA CaHOATH, CyT MaxCylIOTIapuHM KaliTa HLUUTAIl CaHOAaTH, TIHBO
NUINMPUIL CAHOATH, TYPIIH aMHHOKUC/IOTANAp, OKCWILIAP, aHTHOHOTHKIIAD
Ba BUTAMMHIAP M40 JTHKAPUIU CAHOATNAPH AHATd PUBOXK TONMOKIA.

Muxkpo6HOJOTUSTHUHT PHBOXKITAHULIANA MHKPOCKOHHMK TeXHAKAHUHT
pomn. IOxopyaa afiTid YTHITAHIEK, MUKPOCKOTIMK TEXHUKAHUHT TAPAKKH it
STUINY, YHMHI KYpcaTHill KOOUITMATUHHHT OMIMIIA MUKPOOPTaHH3MIIADHH
Vypraumay - sHaja oKajavtamTapan.  KopowrM  MaMnoHma  KYpUi,
JIOMUHECIIEHT MHKPOCKOMN, (a30-KOHTPACT MHKPOCKON Ba 3JIEKTPOH
MHKPOCKOIUIAPHMAT SPATHIHMIIN MHKPOOPraHU3MIIAPHM HO3MK CTPYKTypa
Napuny (XMBUMHNAD, Xyxkalipa AcBOpH, LMTOINIa3sMaTUK MemOpana Ba
UHUTOMTAa3MaHUHI HUKH CIPYKTYpaiapy ) Yprauuil UMKOHHATHHM SPATIH.

Koponru Malinosnna kypum mukpockons. Kypunn maxcyc koHaeHcop
€paamupa amajura omupunaad. Onaraa MORATWIAOUTaH KOHOSHCOpIAp -
(Epyr MalIOHNMM MHKDOCKONNA) Ypragark HYypJapuHu  YTKa3wo,
YETKHIAPMHM TYTHO KOJca, KOPOHTH MAafIOHIH MHKPOCKOIIA KOHIEHCOD
(daKkaT ueTKM HypHH YTKa3aid, HYpJIapHUHI OFuAnl Oypuarm xarTa
OyaraHnurg ydyH, ynap OOBEKTHBra TyluMaiinu, HaTwkaga Kypuun
MalifoHH KOpoury 6¥mib Komamd. Arap MUKPOCKOI OCTHIA KYPUIaAUraH
nopenapat Oup sKHHCAM OY¥nMall, Xap XHI ONTHK 3MUIHKKA 3ra 3appajiap
TyTCa, YHJA KOHASHCOPIAH YTraH KMHIMK Hypsap MpenaparaaH yrrasna
3u4 3appaiaphu aitnamu®b yramu - audpaxuus 03 Gepagu. Hudpaxuns
HATWXK4ACHAA HypJlap Xap TOMOHra coumnu® oO0BeKTHBra Tywiamu.
Harwxana xopourd ¢oHnma TypraH Oaktepusiap suitupalG xypudamu. By
yeyana kypumt OH-7 &xu OU-19 xabu Epurruunapaan Golganaummr aXum
HaTKa bepany.

Apiguxca, XX acpuur 30-40 Huutapunma ApaTHATaH INEKTPOH
MHKPOCKOILTAP  XyXalipa OpraHouwmjlapHHMHAT  CTPYKTypacd Ounaud
QYHKIBHICH OpacHiary OOFIaHHIIHN QHUKAAIITa, MIKPOOPraHu3MIapIari
SroxkuMERHI KapadHapHy Ypranumra uMKoH Oepa.

DIEKTPOH  MHKPOCKONAA 3MEKTPOHJNApAAH UYUKAIMIaH HYPHUHT
TYIKUH y3yHaurd EPyriiuK HYDUHMHI' TYAKMH Y3yHJIMCHra HucOarad anua
KACKa. YHAa muia IHH3anap YpHATa C“3NEKTpoH auizanap” -
JNEKTPOMArHUT  Maliionwnap naiino  OYmamu, Oynap  Oyiomnap
MOJIEKyJlanaprHA 10Taay, dapya ONTHK CHCTEMA BaKyyMra (107 MM crmo6
ycTynnra) skodnamrupunany. Uywwnnr yayn sypunandras odbexriap
KypyK OYnumm kepak. Axc Xxojga oOBekTAarH CyB BakyyMIa Kaitna®
Kerany Ba OylOM eMUPHNEIN. DNEKTPOHIAP OKAMM TCKUIMPHIANMIaH
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obbeKIra TylraHaa, TEPMHEK Ba pajHal(HOH YarapHiwiap coaup Oynany,
By aca OyrOMHMEI CTPYKTYpacuuu Oy3ub robopumm MmymxuH. Hkku Hykra
opacuaaru macoda 10A (asrctpem)ra TeHr 6ynamu, Oynaa Oyrom 100000
mapTa karranagiran 0yaaay (3- pacm).

Texwmpunanuras Oyiomnap, onarza, 10000-30000 mapra karra-
nawTEpub Kypuraau. MeKTPOH MUKPOCKOIapaa Kypunaauran Gyromnap
HHXOATAA FONKa OYMILH Kepak.

Iseunanux oM lllecTpann >iIeKTpoH MMKPOCKOILUIAD YUYH HOTKA
Kecmanap Taiépnaigurad MHKpOTOM ApaTiu. by mMukporom  €ppamnia
Taitfépnanaauras kecmanapHusr xaiuamury 100-150A ra Tenr 6ynamu.
Kypunaguras GYEOMHMHT CyBY KypHTHINO, CYHIpa y Guxcallng KWIHHAIH

3-pacu. A-Xonepa BHOPHOHMHMHI  3JEKTPOH muxkpodororpadusicn; B-baxrepust
XYAAUpacHHMET THUITapH HIMaTap Ky pUHHAIKIA KYPCaTHIIraH.

Ba KOTHPHIN Y4yH METakpwi cMonacu Owrtan unuios Oepuiany. WyHnan
keftnn mukporomaa 100 - 150A xanunankia xecmanap Tafépianuo,
Maxcyc MULIOB GEpHITaHIal CYHT 3JIeKTPOH MEKPOCKOILIA KYpHiia/.

TYPIUTYPYXJIAPTA MAHCYB MUKPOOPTAHU3MJIAP
MOPQOJIOIHACH

bup Xyxkafipaid Ba KyIo XyXa#panu Oprasusmjap opacuia
YXIWALUITAK MaBxkyl, 9yHKRn OUp Xysaiipanu oprapusMnapna oprannap
Bazudacuuu Xyxalipa OpraHouasapu Saxkapann. Macarnan,
OaKTepHUIADHUHI XapaKaTHaHHWII Oprawiapd XHBUHHIAPHIHD, IOKCAK
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YCHMITMKIIapHHHT MHUTOXOHApHHANapn Bazuanapuayu aca
OaKTepHATADHUHT  [IUTOTUIA3MATHK mMeMOpaHanapy  (Me3ocomanap)
Gaxcapanu Ba Xokaso. Bakrepusanap ep iozupa awaiiauran opragssmiiap
vHuaa SHT Malnacu Gynca, MHKomiasMaap, puKKeTCHnap, BUpYCap Ba
Gaxrepuodarnap GynapiaH xaM Malinamup. Kymunuk Mailga mapcuMoH
baktepwsinap  XyxaiipacuHumr mameTpH  0,IMKM,  TASKUACHMOH
Gaxrepusnapruky 0,5 MKM y3YHAHIH 3ca 2-3 MKM (ban3an 30 mxm),
CHFAHTIAPHHRHE JHK 5-10 MM, 6§in 30-100 mxm G¥naam (1-xansar).

1 - xanBai

baxrepusuiap® (Mxm) Ba BHPYCJapHUHI(HM) YI4amu
IT.A.T'enxens(1974) nan §3rapTupr6 oXuHIH.

Onu X 6¥itu , MkM

baxrepus sa BHpyCilapHUET HOMApH (Bupycnapna HM)
B.prodigiosus 750
Puxkercutinap 475 ]
IIcuTrakos 455
OcnioBakuuna 210 x 260
[L1eBPONHEBMORUAHNHL KY3FaTy BAUCH 150 j
YuyK BHpyCH 150
I'punn 115
Cragunokoxk Gaxrepuodaru 100 i
ToByknap qymacu 90 }
T-2 6axrepuodaru 60 x 80 !
T-3 6axrepuodaru 45 o
Ornap sHuedanoMHEnuTH 42 o
CHYKOH NHEBMOHHMACH 40
Tamaxku Mozaukacn 18 x 300 !
Oxcum (srmyp) 20
Tamaxu Hexposu Bupycu 26
Typrenc (IOPOM)HHHT CAPAK MO3AHKACH 26 :
K¥#napHuHr WOTAGHMS SHUCHATHTH BUPYCH 20
T'eMonManuH MoeKygacy ) 22 5
T'emor1061H MoJIeKy.1acH 3x15 o

BAKTEPUS XYKAUPAJTAPHHMHI IIAKJ/LIAPH BA
MOP®OJOI'IK TUILIAPHU

JyKapuoT.iap Ba  NPOKAPROTJIAp. MuxkpoopraHi3MIapHHEAD
Kyrmawra Oup Xyskalipaauaup. Bakrepus xyxkaipacy Taloku MYXHUTOAH
Xyxaiipa nycra, 6ansan sca (axkar uurornnasMaruk MemGpana Gumad
axpanmub Typanu. Xykaiipa wauna Xap Xuia CTpyKTypanap Maeiyn.
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Xyxaifpa Tyswimiura kapad, opraHu3Miap MKKH TUITA - 3yKapuHoT Ba
TIpOKapHOT XyXaifpanu opranusmiapra Oymmnamum (2-xamsanm). Arap
MHKpPOCOPraHM3M Xakukuii (4uH) sgpora sra Oyuica, OyHnail Xyxalpanapra
IyKapuoT (rpekya 3y - HHH, Kapuo - AOpo JEMaKAWp) XyKaiipanu
OpraHHu3MIap JeHuIagu.

2-3KaaBan

TIpokaproT Ba SYKapHOT opraHmsMiap GearuiapHHi ¥3apo TaKKocIall

bearunap Tlpoxapuor;iap 3VKapﬁ6map
Murr03 iy 6mnan Muwuros iy Gunad OYiunaiu
Sapo 6y uHanm, 41po snpocu MeMmOpaHna OunaH

MemOpanacu Ak

Ypairad

JIHK nunr xonary

Tucronnap 6unad
GornanMaras anoxuga
MOFICKYJianap

Tucronsiap 6ninaH OorjlarRrag
X0JU1a XpoMocomMaapa
soitamras

MemGparaniap €xua
mesocomanap sHadac oanunl

Muroxonapusiap MaBxKys,
Hadac 01Ul CHCTEMATAPH

Hadac omum CHCTEMATAPH. membpanaiap Ouran Ypanras
cHCTEMAacH MuTtoxodapusinap opraseuianap
ydapamaiia. L
PuGocomanapuunur | 70S 80S
KaTTaluIy

Xyxaiipa njcru

Kymépuii Tapxubuna
LEUTUIOrIMKaHAap
KOMILTIEKCH Gop

Xyxaifpa m{cTH Oprasuk Ba
aHOPIaHUK MOALAIEPIaH
TY3HIT4H.

XMBYHHIAp

bup &xu Oup Heua
$ubpunnanap/ad TanKun
TONTaH KYIa HO3HK Ba
Maiia

20ta ¢ubpwnratad TAIKKUI
Tofras: yaap 2x9x2 xonaruaaru
rypyxJjapia Tymianraa

DOTOCHHTE3 KapatHH

baxrepuoxtopoduii

ITMTMEHTH, KaTapysauiap:

H,S Ba S Goinka
OupukMatapy, Oprasuk
Moaaaiap

Xnopoduin a, B, ¢, 0 EkH €,
KUCIIOPO aXpaiaiH,
kaitrapypun — H,O

Kuncwit xapacuu

Meio3 yapamaiiay, 6as3u
(parmeHTiapy yapaiiau sa
upcuit HEGOPMALHSHEHT
MabjiyM Oup KHcMH YTaan

YKuncuit 1pouece CHCTEMaTHK
X0n1a yupainn, MeHo3 MaBxKy
Ba XPOMOCOMAJIap XamMMa UpCHHA
XYCyCHITIapHH YTKasalu

Xpomocomasiap CORH

butra xpovocoma

BHpIIaH OPTHK XpOMOCOMATIap |

Dykapuornapra 3aMOypyrnap, cyBYTiapH, coiia XadBOoHmap -

ITPOTHCTIIAp

Kdpea,

MPOKApHOTIAPTa

OakxTepusiiap Ba

KYK-sILLHIT

cyByTnapu (umanoOakrepusnap) KUpagd. OykapHoTiap Xyxafipacuna
AApo Ba yHAa 1-2 sanpoua, xpomacoManap, MHTOXOHAPHH, piuGocomaap,
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(orocunTes  xapadnunm  omub  Gopysum opragusMjapaa  sca
xnopomiacTiap, I'onsxu anmapatiapy, JHK, PHK sa oxcusurap MaBxKyI.
Pubocomanapn sca 80S un (Ceenbepr koaddurienTr) Tamkun Kuiann.
Anpo aunapatu conaa (nuddys xosna) 6yiran MHKPOOpraHH3IMIIap
npokapuotnap neHunamu. Ilpokapuor Xyxkalipanapma smpo  Guian
OMTOINIa3Ma Opacwia aHuK 'erapa #yk, ampo memGpamacu 6ymMaiin.
Yimapaa JIHK wmaxcyc crpyktypara sra  amac. Hlysusr  yuyn
NpOKaproTIapia MHTO3 Ba MeHO3 Kapa8unapu aManira OmMaiiaH.
Pubocomanapn sca 70S HE Tamkun Kuiamu. Muroxouapus Ba
XJopornnacTaapra ara smac. Murtoxonapu#i Basudacunyu Mesocomanap
(uroniasmaruk MemOpananan Xocun 6ynrad CTPYKTYpa) 6axapanu.
bakTepusnapuunr maxaaapu. Tamkn kyprHumdra Kapa® ynap
acocaH y4 rypyxra 0¥, MHaIM: IaPCHMOHIIAp - KOKKIIAp, Ta8KYacHMOHNap

- Oakiepusnap Ba Gauwwianap, CIHPaICHMOHIAp - BHOpHOHIIAp,
CIHPUILTANap Ba CIIHpOXeTanap.
Hlapcumon GakrepHsanap kokkiap (KOKKYC - JIOTHHYA JOH)

heAunaan. Ymap chepacHMMOH, JUIMIICCHMOH, HYXarCHMOH Ba GOIIKa
Kypunymira sra Oynamu. bakTepus xyxKailpamapieEHHT oup - Oupura
HUcOaTan koWIaHMimmra Kapab, Xap XMl HOMJIAHAMIH. Hlapcumon
Oakrepusuiap Xyxaitpacu 6Yauun6, alipum soiitainca, yliap MOHOKOKKJIap,
Xyxaipa O¥/MHMINM HATVKACHAA Xap XUl y3yM Gown kabu TyTuIaMuaap
XOocuil Kuica, crapuiokokknap aeiimmami. bakrepusiap G6Ymuurannau
CYHI uKkMTanad Oyiaub >xoinawramiapy - IUILUTOKOKKAAp, OVuHHIIN
HaTWKAaCHNa y3yH 3aHKHMD XOCHI KWICA, CTPelTOKOKKIAp, TYpTiasaH
OYimb xoinalica, TeTpakOKKknap, Ky6 8KH TiakeT LakmTHma *oinatca,
capuunanap aeb aranagy.

Bakrepusnap Ta8kuacuMOH (LMIMHAPCHMOH) EKM IrWATaH BEPTY.T
CMMOH WaKtapaa XaM 6ynamm. Ta&xqacumon Gakrepusnap y3yHmur,
KaTTa -KHYMKTUTH, KYHMQNnall KeCHMH, XyXafpa YYHHUHI KYpWHHMLIH,
XyxaipanapuHunr ¥3apo xolnanuiwiapy 6unan dbapkiasaim. Xyxalipa
yunapu TYFpH Kecwirad, oBan &KH YTKMPNANIraH OGyiumiu MYMKHH.
bakTtepusiap aiipum kv SKKa-sIKKa TaéK4yaiap, HKKATaNaH Kolialray
AniIobaKTepuAIap, Copa XOCH1 KWTyBuMiapu 6y.ica, aunobayiaap,
3AHKHD XOCUIT  KWIyBUHJApUHH Jca cTpenTobakTepusiap
(crpenrobanmnna) aeiunanu (4-pacm ).

babsaw Oypanran €ku crompancuMoH kM MapMacHMOH bypasiran
(cnMpoxeta) KypuumiIra srajapn Xam ydpaiims, yaap cOUpWwuIATIap
(crmpa- notudya 6ypanran). Cuppuananapuu Gypwinra sra 6¥nagurau
KajiTa JruiraHiapu BuOpuonsap (BMOpHO-TOTHHYA Kailipuiaamas) ned
atanagu (4 Ba 5-pacmiap).
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baxTepusnapHuHr MWICHMOR IHAKUIApH, KYN Xy>KaHpanuisapH xaMm
6ynub, xykafipaHwHr TAIIKH TOMOHH Xap XHJI YCUMTalap XOCHI KHIaIx.
Vnapuaur — y4uOyp9ak, IOJOYy3CHMOH, OuMK €kM  €NHK  Xauka,
YyBaT4aHI'CHMOH Ba OOILKa IIAK/UIApH XaM yupaiinu (4 Ba 5-pacmnap).

Arap GakTepus Xysxalipacunu, spHH cod KylnpTypacu Oup Typiaru
Oaktepus MHauBMANApUHHHT {(oco0nap) HWHFUHIOWMCHHH KAaTTHK O3yKa
MyXUTUIa IKIIca, OHp Heua coaraad CYHT yaap Kynaiuo onauii ky3 Ourax
Kypuil MyMKuH O¥sraH konmoums (Oaxtepus Xyxkadipanapd TYTiaMu)
xocui Kunamu. Komoswsanap xypuHMIIH, paHrH Ba Goluka Xycycusriaph
Ounan Oakrepus Typura Oornuk OVnmu0, xap Oup Oaxrepusi Typu ydyH
Y3ura xoc - cnelMUKINKKa ra 6ynanu.

bBaktepus xyxalipacummaru opraHe/ianap aloxuia membparaiap
Gunan YpajnmaraH. bakTepusulapHMHI OHTOIIa3MaTuk MeMOpadacu
XyXalipaHH wuura toMoH OOTMO xupraH (Mesocoma) Oynub, ymapaa
depmerTiap  kolfmamrad. QOTOCHHTE3HH — aManra  OLMMpPYBHH
upaHoOaKTepuAnapia MUrMeHTIapy Huki MemOpaHanapia, Oan3mnapuia
aca xpomorodopnap IakiKia, IbHH ATOXUIA TaHavyazap xoinga Oynmany.
K¥mgunpk GaxrepusiapHAHT Xyxaipa MYCTHAa NenTHIOTIHKaH (MyPeHH)
yapaign.

baktepusamapaa 11o1uMopGH3M XOAUCACH, ShHU KYTi IHAKUIA XOJaT
MaRXyl, TAIIKA MYXHTHUHI ¥3rapHiid HaTWKacuia BUOPHOHNAp HIICUMOH
€KY IapCUMOH IaKIIra, TaéKYaCHMORIAp Iap MAKIUra YTUIIM MyMKHH.

Muxonaasmanap. MukommasMamap noauMopd, TypnH IHakigard
MUKPOOPTraHu3MIIap, HUXOATAA Mailia, XaKukuii Oaxkrepusnapiad xXyxkaiipa
nesopu ykmuru Ownad ¢apkiaHanu. KynwHva xapakartcus, crnopaiap
XOCHN KuiMmainw, Oaxrepmomorux ¢unbTpiapaad yrud keramd (0,1-
0.2MKM Ba YHIaH KMYHK).

Mukonnazmanap opacuna canpodur Ba mapasur (opmainapu 60p.
XaliBomwiapaa TYp/IH-TyMaH KacaJUTUKIAPHH BYXYAra KEATUpann. YiapHH
10-20% OT KOHMHMHI 3apA00H KYIUWNTaH KaTTUK O3MK MyXuTiapuia
yerupuir MyMkus. CyloK 03yKa MyXHTJIapAa MUKOILIa3Maap HIAPCHMOH,
IOJIy3CHMOH, TUCKCHMOH, MICHMOH Ba Oomka maxuid Oynmb, KaTTHK
03yKa MyXdTaapJa 3ca ypracu Kopa Maia KOJOHHUANAPHU XOCHI KMTAlH.
bepru MUKOILIa3MaapHHd [POKapHOTIiap OJaMHHHHT MHKOILIa3Malap
OyuMura axpaTany.
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4 - pacM. [1pOXapHOTIAPHIHY TYDIIH HIAKIIH BAKALIAPH:

! - KOKK; 2 - IMITIOKOKK; 3 - CaplMHa; 4 - CTPEITOKCKK; S - chepacuMon GaKTepHsLIIap HIHT
KOTOHUACH, 6 — TaBKIaCHMOH Oakrepusiap (#Kkka Xykailpa, Xyxaiipatap 3aKHpH); 7 -
cruprnanap; 8 - BUOprom; 9 - EnMK Ba OTMK X4IKa WNaKTUNary 6akrepuanap, /¢ - youmra
XOCWIT KwiyBud Gakrepusitap (npocrekanap); //-ayBagda”rcHMoH Gakrepusinap; 12 -
OnTHOYPIaKNK ON1Y3 KYpyHMHMAarY Gaktephanap; 13 - akTHHOMHIETTAP BaKMINAp,
14-MukCOBaKTEpHANADHART MEBa TaHanapr, 15-aaTepan KONNAIraH XUBYHEAH
Caryophanon apiojmunnr uncuMoH Ak Gakrepuacs; /6 - Cuopa (axuseriap)
TETCPOUMCTAIAP XOCHN KHTYBYH HMIICHMOH LHaHoOakTepuanap;, 8, /5, 17, 18 - xap xun
THMJA XHBUKH XOCHI KWIyBaH Gaxtepusiap, /9 - Kancya XOCHT KHIYBYH TEMHD THADPAT
OKCHIWIaN TYSHII'aH KoGuKKa Ypairan unicumon Sphaerotilus zypyxu;, 21 - TUKAHNAP XOCHIT
KHIIyB4#i 6aKTEPNs;

22 - Gallionella sp.

$ — pacm. Crmpoxcta XyKaiipaCHHHHET y3yHacura (A) Ba KYHIaIanr kecMacusnnur (5)
YU3MACH!
A - pacupz XykaffpaHHHT yyaaphaa okofLiamman akcman ¢(ubpwia. B - akcwan
$uOprUIapAaH Ty3WIran HKKATA TV axcwart GuopmIa: | — NponfasMaTvk WHmmHIp, 2 -
TlK# OYcr, 3 - akcnan Gubpuin; 4 — akcuan QUOPM/UIADHUBI OKOMTAHMID YpHM, S-
XyKaiipa ACBOPHHUHI NENTHAOMNIMKAE Kaparty, 6 - 1[ITM
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Mukomnasmanapra OakTepislapHHHT L-1IaKnnunapy skus Typanu.
By Gakrepuanapuu Taxpuba iynn Ounas XaM ONHID MYMKHH, OYHWHI
vuyH Oakrepusnapra reHULFLIMH OWIaH TARCHpP 3THAALN.

MukomiasMaiap WYdla SAXIIH YPraHwiraHn SPKAH XO0naa Xaér
keuupamurad Mycoplasma laidlawu nmp. I'Moposun Ba M.Typrenen
(1964) yiapHu 3MeKTPOH MUKPOCKOTIA KYpuO, TYPT X@l XyKalpach:

1) anemenTap TaHacy;

2) opansk xykaiipanap;

3) inpuk Xykaiipanap;

4) yumnaa aNeMeHTap Tavacu Oyirad HHpUK Xyxaiipaiap GopruruHu
aHHUKIAAINIIAP.

Muxoiiazmanap ofamaa Ba 0OolliKa yMYPTKIMIAp opacuia KeHr
TapKaray. MiuxonnasManapHAHT y3mra  xoc XYCYCHATIapH
Kylmparunapaas nbopar:

a) Xyskaipaapu mieomopd, mmamerpu 0,1 —1,0 Mxm;

0) xy»xafipaiapu yv kapatnu McMOpaHa OWad ypanran;

B) GakTepus pubocoMasiapura yxuarm pubocomanapu 6op;

r) xyxadparapuia PHK pa JIHK 6Gop. JHK kymr compamy,
‘Moneky/sp oruprurk 4-10° man 1 + 10° raua;

I) CyHBWM O3MK MYXHMTHIQ Yycagu, arapid MyX®WTAa Maiiza
KOJIOHHMSLIAp XOCH KIWaay;

€) EHUIWUINHETA YHAAMITH, JIEKHH TeTpaluKIHHIa Ce3rup;

Veummuknapaa yupaiiiuray mukomwiasmanap — MLO s Onpunun
Oy 10, ANOHUUIHK ONMMAAP AHHKIAraxnap. Ynap KYKOHTYJHHHI CapHK
KacaUTUIH, TYT LAPaXTHHWHI TTAKaHATWTH Ba 00INKAa KaCaUTHKIapHMHT
cafbabumnapuHy  JICKTPOH MUKPOCKOMAa KypuO, MuUKOIUIasMajiapra
yximam  Xyxkaiipanap OopnuruHu Kysartrasiap. Kacawiampran —TyT
Ky4aTapura TeTPAUHKIME TAhCUp 3TTUPUITAY, KacallIMK HaMoEH 0¥ nmail
xonran. Yeumnnknapaa yapaitauran MLO xysxaiipanap wavna Gyianu.

Bak3n xycycusitiapyu Ounan MLO GakrepusuiapHuHr L. gopmacura
yxmwab keragy. MLO duur xyxaiipa nycTd sxild Tapakkui oTras,
nexduuHara yuaamin. MLO narorcunurn Ounan OakTepusnapHunr L
bopmacnnan dapk kunany (3-sKaxBai).

Mukorazmanap yeumanknapaa 40 naH opTHK Typiu-TyMaH Kacan-
JMKITap KenTupu6 yukapaay. JKyMuamaH, capuk Kacamurd, KYKOHIYTHAHY
CApVK KACAJIUTH, TOMHAOpAAry cToNOyp, MaKKaKYXOPHHHMET, TYTHHHT Ba
fomka  YCHMAWKIAPHWHI  NAKAHAIMIH, UMTPYC  YCUMIMKIAPHHHI
KacayutaHWIuM Ba OONMIKAJapHM aHa IOy MHKOIUIA3Manap KYys3raraid.
BynapHusr SHI' KEHT TapKairad fopmach smunccuMor 6§nub, xarranura
0,2X90,3 MKM HH TaUIKWUII 3Ta0H.
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3-KxaaBai

Sv/cnmnumapﬂa yupalipurad BUpycnap Ba XaliBOHNapA2 yupaiourax
MUKOTUTA3MANapHUHT 6ab3y XyCyCHSTIAPHHHE ¥3ap0 TaAKKOC/IAII

opmack Ba Huprx

IOMaJIoK (uamMeTpu

(anamerpu 100

Xycycustiapu Y ek Yeumnakparu XaitgoHnapaaru i
L i BUPYCIapH MLO MHKOILIa3MaIap !

Xyxatipanap ¢k | MabayMm maknra sra | 3appavatap nneo 3appauanap eo

3appavasiapHuHT 3appauanap, Mopd, IOMAIIOK Mopd, Iomanok

(amamerpu 100 nan

Kuragu

Malgajiury 17 nau 100 nm &xkn | nan 1000 M) Exu 1000 um) Exn i
Y3YHHOK; Y3YHUOK Y3YHUOK
12X1000 HM,
100X300mm) 5
Xyxaiipanapaudr | Onzarna Conna anementap | Comna anemenrap
Exn MeMOpaHacH K, membpaHa MeMOpana
3appavarapHAHT Oan3n Bakmnapuaa 1
TAIIKA TIHOULTapAaH
memOpaHacH ubopar myer
yupanm
Hyxsneun |
KUCAOTATAP HMHD JHK &ku PHK JAHK Ba PHK JHK sa PHK ;
THIH .
I'eHOMBHHF 400'10° man '
KaTTaiury Ku 0.4'10° nansron 1000°10° xansron 1000X16° nanpTon
MOJL.MaccacH
Putocomanapu Vupamaitau bakrepunan bakrepuai
pubocomanapra pubocomanapra
yximamw xyn Yximan Kyn i
MHKIOpAA MHKJIOpAA Yupaiid |
yapaiu. ‘
V3 xywatinumaa 3appavanap uumnaa | 3appauanap nunga | 3appauanap
KOMTAMIIN TalOKapucHIa
Cyunuit Y emaitnu bak3u BakIIapna Y3ura xoc
o3yKanapia 5 ¥3ura xoc KOJOHUAIAp XOCU
YeTHpHIn KOMOHHANAP XOCHT | Kuianu

Tabuwnit wapouraa
TapPKaaHIIK

Typnu socuraumiaap
OpKaNy TapKaNali

byrumoék:umnap
OPKAJIM TapKajiaan

3apapianran
MYXUT OPKaiH

| TapKanagm

Cynuza KeHr Tapkajiras Kacauluknapiad 6upH rymMOakaaHuuiup.
By kacamnnkuuar caGabuncu Liburnia striatella. By kacannuk IHapkna Ba
Hlnmomi Kozorncronaa tapkasrad. IIoMUaop IyasHHHT TyryHYanapH,
ryiKoca Sapraapubividr Enunrdo

wovsanapuna Hyalesthes obsolefus
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yenmmra oMb Kesiaay, HATWKAJAa NOMKOP MEBacH Maiiia Ba KaTTHK
6ynany, Oy kacautuk Kpram pa Kaskasna Tapkaliran.

AxTHHOMHUHeTIap KM HYPCUMOH (HYpnu) 3aMOypyFiap Ty3H/IMI
wKuXaTHaaH Oaxrepwsinap Ba TyOan 3amOypyriapra yxmaimm (6, 7-
pacmitap). Ynap Morop 3amOypyrmap OmiaH Oaxrepusulap opacuaart
rypyxra MaHcy0, MabiyM lHakingard sgapocu Oynmalind. by rtypyx
rpammycGar Gakrepusnap aup. AKTHHOMEUeTHap rudaiapaHHHEr
y3yamuru 600 Miwm, suu 0,5-2 MM Ba ynIaH y3yH OY7rad ImoXiaHras
MHILETHH xocun kunam (6-pacm). O3yKa MyXUTHIArH MULCAUH HKKM X
- bupu cyGctparna (cyGcrpar MHUETMHCH), MKKUMHYUCH O3YKAa MYXHT
1o3acua (XaBo Mullenuiicn) OYnaau. XaBo MuHuENMHCHAA cropanap
eTHAaa. AKTHHOMULET/IAD TYTPOKAa, OpraHuk YFurnap, 4upuérraH
MoJaanap ro3acuna, OOMMOKION YCHMITMKIIAp TaHacHaa yupaian. Ynapaas
CTPENTOMUIIMH, OWOMMLIMH, TETPAUMK/IH, HEOMMIMH, HHACTAaTHH KaOu
aHTHOMOTHKNAP onuHa u. bab3u nartores QGopManapy IOMIIOK TYKAMa Ba
CyAKapuy  eMMpuO, OFHp Kaca/UTMK - AakKkTHHOMHMKO3ZHH BYXyIra
KEIITUPHTIA MYMKUH.

&

6 — pacM. AKTHHOMBIICTIAP:
A — Muuej};m; b.B - cimpans
cropab ap, [ —Tt¥rpu crnopabansyiap;
£ — wmapCHMOoH Criopatap; [ —— urIHHADCHMOH CIOpaiIap

IIpoakTuHomMuueraap. IlpoakTuHOMHMLETIAp 03yKa MYXWTHIA
aBBaJl aKTUHOMMLEET/apra yxwal ycaay, moxJiaHrad cyOcTpaT MUIIeaHH
GBBAJl XOCHJ KWiadH. AMMO TE3JIHK OWIaH Muuelniia KYHIaIaHr
TYcuKAap xocuil 6¥sany Ba KanTa urva, Tak4a Ba KOKKWiIapra oymuxaau.
YrapHu 03yka MyXWTUra OKWiIca, sHa MHAHEIMH XOCHI KHIaiH.
Kononuanapu axkTHHOMUuETnapHHKHAAH GapK KHIHO, XaAMHPCUMOH
KOHCHCTEeHImMAra 3ra. [IpoakTuHOMHULETIApHMHT alipyUM TyPJIapUIHa XaBo
MHIENUHCHHE XOCHT Kuiagu. XaBo Muiemniicuaary crnopa Sanjjiapuia



LUMIHHAPCHMOH Cropanap Byxyara Kenamd. KynbTypanapu pawrcus.
Bab3n BaKkMIUIApHIarAba TMTMEHTIHN OYnanu.

7 - pacM. AKTHHOMHUEINAp: Actinomvces verticilatus HUHT MYTOBKaCHMOH cnopabaniapu

AXTUHOMMUET/Iap/ia OYIaauran aHTOTOHHCTHK XyCyCHST.iap
NPOaKTOHOMHMUETNApAa yMyMaH Oyimalinu €ku Oy XyCycHAT Ky4cws
HAMOEH HaMOSH OYJHLIM MYMKHH. AKTHHOMMIETNAD TYNPOKIAA KEHF
TapkairaH. AKTMHOMEKO3 OWjad KacaujanraH OfaM Ba XadBoH
TaHanapuiaH axpatu® omum Mymkun. baw3u  BakWwiapu  Maskyp
KacalIMKIapHu Ky3raTyBUuIap xucoOnaHaan. Baxwnapuaan
Proactinomyces ruber (8-pacm), Pr. bovis  Ba OomkanapHy KypcaTuum
MYyMKHH.

8 - pacm. [TpoakTanoMuueTnap: Proactinomyces ruber. ML/ miHAHT YMYMBH TY3RTHLIN
Ba atipuM XyXkaifpanapra 6¥1uEnG KeTHIM

MuxobGaxTepnsiap. AXTYHOMMUIETIIAP ‘TapTHOHra
MukoGakTepHsIap OWIac XaM Kupub, yap rpaMMychar, SLUIMK BaKTHAA
SFWIFAH Ba LIOXJIAHIAH, Xapakarcis Taékyanapaup. Kanra munenuit xocun
KWIaQ Ba Y Te3rHHa KaiTa (parMentiapra napyananu6 keranu. bymunu6



KYTIasid, cropa XOcud KUIMaim, KYI BaKiuiapy OfaM Ba XalBOHapia
Kacajumk Kysraragn (9 — pacm).
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9 - pacm. MuxoBaxTepuanap;
A - M. mucosum; B — M. rubsum; B -M. cvaneum;
I - M. bifidum; /7 -— M. citreum; E — M. filiforme

Puxxercasiaap. 1909 imnga Pukkerc nmeras oamM Mekcukana
yupaiauran Ba OMT OpKad TapKanaluraH KA3WIYATH TW() KACaLTHTHHH
TEKIIMPHO, Kacal ONaM TaHACHIAH Kaita TafKua IIAKIMAATH MHKPOG
TONaau Ba PUKKETCHA npoBoveka ned Hommaiinu. Bymap xydr-xydr xu
3AHKAP WaKMMAa OYIumu MyMKEH, y3ysmury 300 - 400 am. Dakat THPHK
TYKHMa Ba Xyskaiipanapiia puBosIanaiy.

Puxxercusnap (Rickettsia) XyCyCHSTIapura Kypa
MEKOWasmManapra yxuwaiina, Gaxrepusuiap Ba BHPYCNADHHHL ODAIHK
¢opmacn, IHK Ba PHK ra sra, nonumopd MHXPOOpranu3miap,
Oab3unapy KOKKCHMOH, IOHAAOp, AnameTpH 0,5 MKM. Taékgacumonnapu
1-1,5MkM, yunapu romanox 8ku Oup 03 Oykwiaran, 3-4MKM, HIICUMOH
dopmanape 10-40mxwM, HoHanop. PukkeTcusnap xapakarcus crnopa Ba
Kancyna Xocuad KWIMaliad. DNeKTPOH MHKPOCKONAA PUKKETCHAIAPHH
Ky3aTraH/Id yjap TALIKW Ba WYKH KOOMK OumaH Ypairaniuiu Mabiym
0yin. Llpronnasmacuna rpaHyranap WAKIMAard pudocomanap GYanG,
yumap 70A  kemamu. Pukkercusnap Oynuem6 xynmasgn. Ilaroren
PYKKETCHANAp XaWBOWIApAa Ba ofamia TypIH-TYMaH KacauIMKiapHu
KENTHPHO YHKAPE/H, KH3UITHAIN THO, IOpaKaa CyB TYNNaHUIIHN, TOBYK Ba
MT  DHKKCTCHO3H, OPHHTO3 Ba OOIIKA IOKYMIIM KacailHKIapHu
KY3raTyBUHIAPUAND.

MuxcoGakrepusiiap - UNUIUMIINK OaKTEPULIAPHMAT 3HT IOKCAK
dopmanapyu 6ymub, Gab3wiapu MIICUMOH, Gab3wapy - KOKKMIapra yximad
keranu (10-pacm). ByjiapHuHr XyKaipa MYCTH 57aCTHK OYrasmmr YUYH
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XapaKaTnaHa ONIafi Ba TaHA TY3MUIMLIAHM Yaraprupams. V3u axpaTras
CYIOKIHK €plamMiia Xapakalianais, XHBYMHIAPH HYK XysalipacH HKKura
Oyaunub &xu YpragaH TYCHK XOCHI KWIHG KYNasau Ba MeBa TaHa XOCHI
KWiamd. Ynap mepa TaHacura Kapa® cucremara comuHany. Karruk 03yKa
MYXHUTH/A GaKTeprsiiap KOJOHUACHTA YXIUAIT KOSOHISIIAP XOCH KUTAIM.

10 - pacm. MuKcOGaKTepUARADHHAT INUTHMITHK TAHACH:
1 - nonmasrnyM; 2- XoHApOMELIEC, 3 - TIONMAHTHYM QU3KYM; 4 — MEKOKKYC

Bupycnap. Onamna, xaliBonnap Ba oummixiapaa MaBJIyM Oysiran
KYl  KaCA/UMKIAPHHHT KY3FATYBUACH (WIIBTPIAHYBYH BUpPYyCIapAp.
Xo3upru Bakria ynapauar 1000 zan oprux Typr MabiyMm. Bupycnap xyna
Xam wmahna (17-360umM) 6ynub, ommidl Mukpockomaa KypHHMaiiau,
XyxaHpaBu# Tyswmmmra ora  o9mac. CyBbHE  03yKa MyXWTHAA
PUBOXUIAHMaHIM,  ¢akar THPHK  Xykalpamapia napasdr  xoua
PHMBOXIIaHaIM Ba LIy XyXKaWpajnard MOAZANap anMaulfHyBH  >KapasHWHM
¥3 doligacura y3rapTupami.

Bupyc 3appayacu - BupmoH remetux acoc (JHK &ku PHK) Ba
OKCHIH KoOWKaaH ubopar. Okcviuth KoGuK - Karncua xe6 HOMIaHAIH.
Kancun wiuaa xoinamrad HykieMH KHCOTa - HYKIEOKANCHI Oab3u
Bakuiapaa (TaMaku MO3aMKAaCH BHUPYCUId, ANEHOBHPYCIApaa) OKCHI
KoOuKka Termb Typca, GomKanapmaa (rpunm, repiiec BUpYCJapHa)
KOOMKAaH anoxuma MemOpana OunaH axpanran 6ymamu  (11-pacm).
Bupycnap TaékuaciMoH, mapcuMon (nxocarApcUMON), HICHMOH, OUIMi
Xamiia Mypakka® Ty3mwIMIIFa Ba INAKITa Sra Bakuwiapy oop. Kymruma
yeamauknap, XafiBOHNApAa Ba O4aMIA TYPAM XWA  KaCAUIMKIAPHA
kenrupu6 Ynkapa . Macajian, 0naMa IPHN, KH3aMHUK, Yeuak, CyBYeuak,
KyTypuni, HH(EKIMOH capuK Kacaumury, nojmoMuenut, OUTC xadu
Kaca/ulMKIapHy KeNTHpUO 4YuKapca, YCHMIMKIApAA TypiH MO3auKa,
NaKkaHaMK,  XJIOpO3,  O>KMHrajlakiamum,  6apr  TOMHPIaPHHHHD
PAHICH3NAHMIIA BA WYHTa YXIIALI CAMITOMT: KAaCATHKIAPHH KY3FaTaau.
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(Bupycap Xakmaard MasKyp YKyB KyiiaHMaHu “BUpYyCTapHUHT LIaK/IH,
rypyxjiapu Ba cucteMaTikacy” 606una MyKkaMMaipoK TaHHIOTUPAMH3).

A B

11 - pacm. (A) I'purm BUpYCHHHHT CXEMATHK CTPYKTYpacH (vanaa);
1~ pHOOHYKICOTIDOTEHI; 2 ~ MEMOPaHACHMOH KaBaT, 3- Jiumasap; 4-reMaroTeHuH, 3+
smsamiiap; (B) BakTepnogariuHr MEKTPOH MEXPOCKOTIa Ky prHHn(YHrAa)

BaxTtepHogariap - OakTepusiapHUHT BHPYCIapH 6y1ub, ynapHH
Gupurun 6ynu6, 1914 #unsa I.Oppens sa Tyoptiap aHuKiaradiap.
Xyxkaifpasuil Ty3uduuira »ra 3Mac, YJapHUHT omauitiapy OKCWI Ba
nykienn kucnoragan (JIHK &ku PHK) tysunras, Mypaxkabiapiia dca
Oynapian Taikapy Oup Heua OKCwI, Monucaxapuwuiap, Gap3uiapuia aca
depventiap xam 6ymunn MyMkuH. Ty3wiMIIiapa  cnupail CUMMETpus
acocuia Tysuwiran uncumoH (fd-Gaxrepnodarn) Ba Mypakkab Ty3HJIKIOra
ra 6¥nrannapu (Gourda Ba xymua kabu KACM/apAaH) HYWISHH KACIOTa
Gup Hewa xm1 OKCWN Ba Ooiika OHONOMMMEpIap]aH TALIKW TOMIaH.
Bynapra mucon kw6 T xydt (T-uérHpii) Oakreprodariapuny (T-1, T-
2) kypcardil MyMKHH. OJJEKTPOH MHKDPOCKOIMIA Kypunaransa gymMM Ba
Gomuack amuk kypusamu (11 B-pacm). baktepuodar ysuHHHI dym
KHCMHUIAry peLenropiapu OpKanu HakTepus XyKaitpacura
ancopblmsnaHaM Ba (epmeHTIapu OaKTepuAHMHT XysKaipa NYCTHAK
IpUTAAHN, CYHIpa HYKICHH KHCHOTacH “mmpun” MEXanu3MH BOCHUTAcHAA
ey Golka ycywiap &puampga OaxTepns XysKaipacura oxu6 yranu.
BaxteprodarHuur HyKieuH KHclIoTacn Oakrepus xyxafipacua Kymnad
OKCHJI CMHTe3IaHHLINIa TAbCHp 3Taly BA HYKIEHH KHCIOTajiap OKCHIUH
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KoOuK Ounan ypanud, Gakrepuodaryiapyi €THIraH 3appadyansapu XOCHI
OYnamu. 3appayajapHUHr COHH  Kymaiiu® Owp Hevya MUILTHOHIApra
eTTaHugaH CYHI, yjap XyailpajaH TallKapura uvkaad Ba OOMWKa sHTH
XyXkalipalapHi H4¥ra KHpHO, KYnmaiHIny MasKyp AYCHHIA JaBOM STadH.
Bakteprotdar 3appavanapd MHKAOpPUHM Oakrepus YcraH Myxuraa
kynatiming  Gakrepuobarau Oaxrepus  XyXa#pachIa —TamKapara
gukunmra oimb kenamM, Oakrepusa Xyxalipacw —mapuanaEn® (opub)
KeTagM. YHHHT nycrTiHM Jpu0 Ketuiny OaxkrepWsa KyJILTYPAcHHMHT ¥3
napbaTHaa TUHUKTAIOAmura ol xenagu  (yJapHUHr  Kynadum
MEXaHH3MH BUPYCOJOTHS AapCANKIAPHIA MAXCye EpHTHIALM).

Bakrepuogariap cnepmarozong waxknusa 6yrams. bynap Gourda-
cuHuHr (kancuanuer) aumamerpu 100mM, mymm xam 100HM  xenamwu.
Xosupru BakTAa oHT sxwy Ypranwmrany T-4 garnanp. Yruar tapkubura
kupaaurad 12 Ta oxcu sixuty yprapwiran (Kunr, Jladmany, 1973; Kunr,
Muxomnasuiy, 1973).

dar (nambaa) xynumiuk ¢armapra yxmab, ¢akat Oakrepua
Xy*kalipacunn 2puTnO ro0opMmait, Gaiky MablyMm IapouTaa Oakrepual
JOHK ra xam yru6 omumuu myMkuH. datjap akivra kypa Typid4a:
TadkyacnMoH KM MmcumoHn; (axar Gouryamu, mymcus; Gommacuna 6up
HeuTa OYprmamm; Gomyagy Ba JKyZa KdCKa Aymyaud; Oowdans Ba
Xapakarcu3 ys3yH AyMduamy; Oomndanu Ba Xapakardad Y3yH XyMuanu
Gynuiy MyMKHH.

darmapauAr 601I9acHaa HYKICHH KHC10Ta 6Y1H6, y OKCHILTH KOOUK
6unan  Yypanran 6ynagu. JyM KuMcME Mypakkal cCrpykTrypanm, |y
TyGaunaruya Ty3wirad. Yorku mapaa (Fuiod) Ba MUKM KaHamyanm YK
Gypmanu 6a3aith MUTACTHHKANAD BA MIICUMOH CTPYKTypajan nbopart.

Verku nap/a CIMpan LaKiuga TYIaArad OKCHI 3appadalapuiaH
wbopar. Illyumsr yuyH Maiiga Badvyanap XonWia KypHHAIW.
Bakrepuogarnapaa THK €xu PHK yupaiiym. Hykmens xuenora acocan
Gowruacuna 6yman, 3% ra sKeH OKcwl XaM 6ynamm. bapsunapuma 50%
HykitenH kucnota a 50% oxcwr 6Ynagy. O3 MuUKIOpzAa yrjieBOAOPOIIap
Ba yeiftpan érnap xaMm 6ymany.

Ukxupun  xunparm  darnapaa  (Gowdamunap) PHK,  yunnun
xwutapuuuer  G6assmnapuna  PHK,  Gapsunmapnna  JIHK - yupaca,
konravnapuna paxat JJHK yupainu.

Mupapvomxaap.  Wuapvunikiap  améGacumon  Opranuzmuiap
rypyxura Mancy6 6ynm6, canpodur Ba mapasur Qopmamapu  Gop.
TpoTonnasmacuaa 6up Heura sapocu 6op, nycrn 6yamaiiny, ¥3u améOara
yxuaiian. BysapHu qupuran 1apaxT MYCTIOrH Opackjia yUpPaTuil MyMKHH,



YyHKH ynap KOpOHFHia simaiind. Kymaiwm gpapuna capvk padriy
IOMAJI0K CHOPAHI HifIap XOCHIT KHIIaiu.

Cropaurniinapn (UwMcTaHruiinapy), Typsid UKIZArd Typyxjapra
TyIIaHamn Ba Jranuanap Aed aranamd. CriopaHruiiap KajiuH nycr buian
ypanaan. Yiapaa qucTanap TapKaragural Kannuugiiap Xocus 6¥naau.
Iacranap Gup &K¥ MKKM XMBYMHIH 300CTIOpa IHAKTHAQ YHHO MHKaH.
KelfnHyauK XMBYMIUIADWHHE Tainaiinu Ba MukcoamEbanapra adnasan,
cyHrpa MpkcoamEbanap KONyIALMANAHAAW, AXpOJapd KYUIWIaau Ba
Aumonz Oyim6 komany, yHAaH KefuH TIPOTOMIasMacH KyIwiaad.
Tnasmonnit MuHrnad MukcoamEOaiapiaH TalIKuld Tonamu. babsan
MHKCOAMEGANapUuHr  SApOocH  Ba  IpoToTiasMacH  OYnMHHMINMEAH
nurasmMoamit xocun 6¥aanu. Jiumions siqpo MuTos #yn Ounad G6Ynunamm sa
LUCTanapaard XxpoMmocomanap rartous 6ynam (12-pacm).

M.C.Boponun xapamaa napasur xoia smaimarad Plasmodiophora
brassicae Hp Tekmupuf, y kapamaa Ba Oollka Oyrrynmountapaa-‘Kapam
KWK AeraH KacauTAKHA KeTUpub uuKapviunay anuknarat (13 - pacum).

12- pacm. IIWIMMIINKTAPHAHT PABOMIIAHMAT LK
1,2 - HHCTAa Ba VHWHS YHHID kapaSud; 3 - XMBUMMIM NaBpH, 4 - ¥3apo XxymmMmrad sa
XMBYMHHHY TAIfaras Mukcoamébanap, S5 - AMIUIONI XONaTArH MUKCoamMEdanap; 6 - 3urota;
7 - MAKCOaMEGANAPHUET KYLIIITHINY BA TLNA3MO/IMATA AUIAHMIIY, 8 - [Ui23MOMitHUHT OHp
KHCMHHY KYPUHHINY, § — 10 - MeBpa TaHaHMHT CTH/IMIOM.
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13 - pacm. Kapam KWIHHMHT PABOACIAHML [THKITH:
1 - caxapo3d SpATMAaCcKIa COJHHTAHAA CHOPaIarH IUIAsMOIN3; 2 - CTIIITaH CIIopa; 3- Kapam
KUnHHART amebara yximarad aaepy; 4 - KapaM DIHPacua CHOPAHMHT YHIG YUKW, & -
nnasmonuit; 6 - chepamMeboun; B - HUCTA XOCHT Gy,

3amOypyraap. Kymmunuk 3amMGypyFiapHUHT XapakTepin XyCyCHATH
IIyHAaH wWOOpaTKH, YJIApHHHI TAHACH LIOXJIaHraH wigamap (rudap) man
TAlIKWA TOomany, Oy Bererarus TaHaaup. 3amMOypyF TaHACHHMHT OyHaait
TY3U/TAHIUMH YHUHT TalKd MYXUTra Terw® TypdIu 103acMiM XaaiaH
Taulkapy omdpann. bav3u samOypyrnapuusr rudnapu oumus neb aranray
KHCKa XyXalpanapra OYnuHanW, OuUIMANap BereTaruB Kynalimum yuyH
XM3MAT KWIAIH.

AYUTKH 3aMOypyfilapuia KyprailaHyRaH muneui xocui Oynaam.
Kuncuit Hyn Ounan kymaliumna HKKETa XyXalpa KYIIHIMDIMIAH
surocropa  (MoFop 3amMOypyriaapna), ackocrniopa  (xamraganu
3amOypyFnapaa), Gasmuuo cnopa (Gasmamanu 3amOypyrnapma) XOCHT
Oynamu. 3amOypyriap OHp xanua MOPQONOTHK Ba  (DU3MOIOrMK
Oenrunapura xypa eTTH cHHbra:

Dxurpuagomyueriap;

2)rudoxuTpIINOMUIETIIAD;

3)oomuneraap;

4) 3uroMuLeTIap;

5)ackoMuLeTap;

6)6azuanomuLeTIap;

7)TaxomunaaMarat 3aMOypyFnapra 6ynusaas.

By MUKpoOprasM3MIapHuHI XammacH Oynu0G 70 MuHrIaH oprTux
Typu Mabiiym. QHKOMULETTapra MOFop 3aMOypyriapu Mucos GVmiaam,
ynap Tabuartoa KEeHI TapKairad OHp XyxXalfpaiw LIOXJIaHraH MMUETui
XOCHJ KMNaj¥. YHBHHT Y4YumgaH cifopa Ouiiad TYniraH 10apcHMOH
CHOpaHTUIN MeBa XOCHIT KWITYBYM ridaap axpaiut yuKaim.



AcKoMHUETIApra audTkuwiap kupamd. bymap 6up XyKampany,
TYXYMCHMOH Ba SJMIICAMOH IIAKIHAR, y3yHIUTH 8-10 MxM, WYFOHIIUIH 2-
7 MKM ra aKuH. YIapHH Xyxaipanapu KoOuK, npoTomiasma sa y3axnad
uGopar. AcocaH OfuuH OYMWHHMIL, KypTaKIaHHil Ayau OMnan Kymasnu.
Ban3iiapy 7ca aCKOCIIOPa XOCH)T KM KM OwniaH Kynasin.

Auutkuinap TabHaTna HHXOAT/@ KEHT TapKanrai 6yiub, acocad
MeBANApHA YCTHZ@, TYUIADHAHT LUMPAcHia, CYT Maxcynomiapd Ba
pomKanapaa TapkairaH. AUNTKWIapiaH BHHO, IMBO Ba HOH taispnamsa
KeHr Qoipaiasmwiani. AYATKWIAPHHHT xXyxalipacuja OpraHusM Y4yH
doiigami OKCHIL, YIJIEBOATAP Ba BUTAMUH B rypyxu 6o0p.

AYATKANAGpHUAT  alipum  Typiapd  oiam  Ba xailiBoHIapaa
GIACTOMEKO3 BA KaHAMFAMHKO3 KAaCAJUTMKIIAPAHH NAHN0 KUITHIIH MyMKHEH.

TaxoMuDIalIMarad 3aMOypyriap cHHGUHWHI BaKUILIapura doma,
dyzapiym, KIOZOCTIOpHYM Ba GOLIKanap MMCOl 6ynamu. Ynap I0HM
Tynpoxga ydpaimu. @oma aBiofmra KupyBid 3amOypyFiap KynuH4Ya
BEPeCKIyJLTH YCHMIIHKIAp Ounan cumbuo3 xonra amab, yjgap WIOu3Raa
IHAOTPOG MUKOPH3A XOCHI KHIAAN.

Basumusin 3aMOypyFiapra mnyKak 3amOypyFiapH MHCON Gyiany,
ynap YeuMiMkiap noscuna €K Kypurad &roy Ba TYHKaNapujaa napasuT
gxkn campodur Xona Xa€T Kedupaiu, yjiap WIAA3HHUA ypa6 omub,
MEKOpH3a XOCWT Kutaau. Harukana yeumink fwian 3aMOypyF ypracuna
MabTyM XaMKOPJTUK Maifio 6Y/Hb, HKkaia OpraHU3M AXUIH PHBONJIAHAIH.

Muano0akTepHsIap (KyK-situ cysyrnapu) Gakrepusanapra KyI
ToMOHIapy  OwiaH Yxmab xeraju. Xyxaliparapuaa TaKOMH/DIAMIraH
sinpocu  WyK, nexun JTHK cu Gop. limanobakrepuanapHuHI KYIUAIATH
LTETMMILEK Kancyna Gwian ypaiaras 6ynub, ou-sliun, Capuk, XUrappanr,
KM3PMW, KyKuMTHp, OuHadma Ba TYK-KYKHII paHriapia O¥mamm.
VnapHuHr Xyxkajipacuia KapoOTHHOAIAp Ba duxobauniap 6ynuo,
MUKIOPHHHHT Typiuua OYnuimm yiapra — Xap Xwj — paHr Oepann.
[urMeHTIap JaMe/iianap IIAKIMEA  XyXalpajapHuur — deTiapHia,
xpomarodopiapaa  Koairas. Xpomarodopacuna  SHMIT - paHriig
xnopodun, KYK paHram  QUKOLMaH, Gab3unapuia KapoTWn  Ba
duxoIpuTpHH yupaiad. QoTOCHHTE3 poIeccuia KYMIWIATHAA [JIHKOTeH
xocun O¥sanu.

[lnanobaxTepusnap oMl OynuHMmr  Aynd Ownan  Kynasnd.
K¥1rinaury cyB XaB3ajiapuia, HaM TyIpoKia yupaiiiy. ARpUM BakuLIapH
NeHrH3  CcyBjlapuia  XaMm  yupaiou. AMHHEKCA,  LIOAMIOSNIApAA
nuasobaxkrepus ap Kyn yupaiiu.

Ku3pi ASHIH3/ia Yupaifuran TPUXOACIMUYM aBAOAH KH3WIT PaHITIN
Gynrany yyyH 4CHIW3 UTyH/Iail HOMITanany.
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K{ImIanmK cyBiapia yupaiauras Huanobakreprsiap OXaKTouwiapaa
EKM MOMIOCKAJIADHMHI dWFaHOFHAa smmadau. Yydyk MCCMK CyBIapaa
yupaiiuraniapin XaM KaiH OXaKToul KariamyapuHi XOCH KATaaunap.
Macaian, MHenoycron Mwumit  Oormna  yupaiaurad — MOCHMOH
MaszTuroknanys necuk 55°C ra, Gup XyXaHpanH CHHEXOKKY3 Xarro 73-
75°C ra xam 6apmoumr Gepagu. Ilmamobaxrepusiap TYNPOKIApna KEHr
Tapkasiran 6ynu6, 1r Tynpoxaa 20000-50000 raua yupafiiu, XaTTOKH, ays
TYnpOKIapuia Xam yupahanu.

Ajffprvnaps TORapia NHUIIaiHUKIAp Onian cuM0OuO3 . X0JAa
siaij. BynapHd KYmumiurd atMmocdepa asoTMHH Y3mamTHpaid B2
TYIPOKHHHT YHYMIODIMIHHM OMIMpaji. Macanas, IeHru3aa yupanwran
TpuxomecMiyM TypH 0apda NEHTU3iap y3naulTHPaauran asoTHUAL 0,25%
HM TAIKHI 3Ta/H.

Bap3y  [MaHobakrepusnap Oynymiap (ryGkanap), améGanap,
XMBYMHITIJIAD, JMATOM Ba SIUKI CYBYT/1ap Ounad cuMOMO3 Xonaa yupaim
XaM MyMKdH. AlHuKCa, ?pTa Ocu8HuHI IO 3KWIagATraH  HUCCHK
xyayiapuaa yapaiinna (14 — pacm, 1-5 BakuLiap).

14 - pacm. KYK-s[1I1 Ba JHaToM CyBYTAapH:
1-la-xmopesna Byjrapuc; 2 - CEHEAECMYC; 3 - OCIUIATOPHA, 4-MHKPOMMCTHC; 5 -
anaGena; 6 - IMATOM CyBYTiap/as MHAYIIpLs; 7 - Menosepa.

Juarom cyBYTJAAPH. Vnap Oup XyXalpanau, Xyxaipa
AeBopnapuia KpeMmHuii Oop, ynap OHpH KarTa Ba MKKHHYUCH KHUMK
KomKoknapaan ubopar 6ynub, OMpH WKKMHYHCHHMHI H9Wra Kipud
Typam, XyXafipanaps CHpNanuG xapakariaHaly, YNapHUHT XapaKaTuHy
Maxcyc KOMMIAH KpaTub YHKKaH MPOTOMIa3Ma TabMHHIAHIM (14 -
pacM, 6, 7 - BaKHILIap).
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BAKTEPUA XYKAUPACUHUHT TY3HJIUIIA

Bakrepus xyxafipacu mypakxa6 Tyswrmmra ora. OnexTpon
MHKPOCKOTIHWHT  ApaTMIMINN, ¥Ta (ONKa KecMalap  Taitéprnai
YCYIIapUAMHT  HuUiad  YMKHAMIM, MHKPOOHONOTHA  yCYIIIapMHH
PHBOXTAHUIIY GaKTepHs Xy KaHPacHHHHT TAIIKY Ba WUKH KypHIMatapiHu
Ypragumra xKarra MMKOH SPaT/Iu.

Baxrepus XyxafpacHiMHI cxeMaTHK KypUHHLLIHA Kyiugaruwiapau ¥s3
MHara Osia/i: TAWKKH TOMOHIAH KaliCyna, XUBYMH, GUMOPHH, IMTH; WIKK
KHCMHIA: HHUTOIIIA3Ma, Hykneoun,  pmbocomarap,  memOpana
KypuliManiapy, KupHTMajap (3axupa Mmoazanap), Oabsu Gaxrepusgapia
cropazap Maexyn (15 - pacm).

15 - pacat. TIpokapHoTIap XyKaHPaCHHUHT CXEMATHK KYpUHHUIH:

A Xyxaiipa yCTH CIpYKTypanapu: 3 - kancyna; XyKanupa TapknOui KucMaapu:

1 -xy:xaiipa AeBopy; 2 — IIMILIMK KaBaT, 4 - oycT; § - XUBYHHNAD; 6- dumOpuiinap.

B.Luronnasmatuk Xyxaiipa cTpykTypaiapn:

7 — unronnasMaruk MeMGpana (I[T1IM); 8 — Hykneoua; 9 — pubocomaiap: 10 -—
ngromiasMa; 11 — xpomarodopnap, 12 — xmopocomanap; 13 —Tmiakona
NRaCTEHKAIApY; 14 —— dpukoSmmmcomanap; 15 — Haficuvon Tunaromaiap; 16 - MesocoMa;
17 - aspocomanap (xago Bakyonanapu); 18 - namenganap. B.3axupa moznanap:

19 - nonucaxapua rpaynanap; noid-B-oKCHMOMA KHCIOTA rpanysanapu; 21 - nomudochar
rpasynanapy; 22 — nuaHoQULMH rpanyaaiaps; 23 — KapBOKCHCOMATap (ouwnAp
Tauayanap); 24 — ONTHHTYTYPT KHpATMATapy; 25 — &r ToMau1apy; 26 — Yruepoa
rpauyaanapy (1lxerens,1972)

Kancyna. Bakrepusnapuunr kynnapu — kancyna Guian ypairan.
Ynap [WANMMIINK MOfIasal nbopar 6Yiub, MEKpo- Ba MaKpOoKancysaanaH
ubopar  Gynajgu.  MakpokancymaBMHI  KaMHIMCH 02 MKM,
MHUKpOKanCynaHuku 3¢a — 0,2 MxmaaH knauk (16 - pacm).

Maxpo Ba MHKPOKaOCY/IaHVHT MMKM TOMOHHAA IWUIHK KapaT Ba
YHUHT HYKH TOMOHU/IA 3Ca 3pyBUal INUTHK KaBaT 6Vaann.
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Kumépuii rysuwammn. Kancyna rereponoagcaxapun 6ymob, yauar
Tapkubu  90% cysnam wbopar, [IONMCaXapua, HONMITENTHA, JTATUL
(TyGepxynnés  Gakrepuanapna) OHpUKMANapuias TaWKHI  TOTraH.
Kancysann  Gaxrepusnap Kancynacus  Oakrepus aoiait  oaMaluuTan
MyXMTIapaa Xam SImai oMy MyMKHH.

Xupunnaap. Baxrepusnap uxxu xmn Xapakarnagagu. Crprnanud
Xapakarnavysyn OaKTepHANapHUHT (MuKcobakTepusnap, ONTHHIYTYPT
OakTepusnapu) TAHACHHMHI TYIKUHCHMOH KUCKapHIlHd  HATHXACHAZ
XyXaHpa Ak [aBpuif Ysrapub Typagm, HaTHxama HakTepusHuHT
MdblIyM  Typhard Xapakatu coadp OYmamu. Cysu6 xapakamiammm
XuBYMHIApH EpIaMHa amanra owagd. Macalas, crimpuwiuiaiap Ba
KOKKHNapHHHY Gab3unapuia OyHaai XxapakaTiaHuuray KY3aTnil MyMKHUH.

17 - pacM. XuBUUHTAPAUHT  xOHIAHMIT 18 - pacM. X#BUMHHUHT TY3HAMIY:

THNIAPH, 1 - xyxaifpa mycry; 2 - IHTOTUIasMaTHK

1- mosoTpux; 2- Todorpux; 3- nepurpux; MeMOpaHa, 3 - XHBYMHIApHHAT MemGpanacy:
4 - amurpnx. 4 - XMBHHIAPHMHT JHCKacH; 5 - Gaedapornacr

(9
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bakTepusnap  XWBUMHJIADHBUMHI COHM Ba HKOWNAIMILIATA Kapab
Kyiunara rypyxnapra OynuHazm:

MouoTpuxnap - faxrepus XyKaipacHHHHT Oup yuuna OMTTa XHBUHH
Gynany;

JIodoTpuX - XyKalipaHuHr OUp yunaa OHp TYM XUBYHHH Oynanu;

AMQUTPHX - Xy)KaHPaHUHI MKKH yunJa BWKKH Ty XuBUHH 6yia/M;

Tlepurpux - Xy)xafipaHHHI XaMMa TOMOHHU XHBYHH OunaH KOTUTaHIaH
6ynamu (17-pacm).

XuBUMHIAPHHHT COHM XaM Xap xwt Crmpuinanapia 5-30 Taraqa,
pubpronmapaa 1, 2 Ta €y 3 Ta XMBUMH 6yau6, ynap Xyxaiipa KyTorapuia
woilramang. babsM  TaéKkuacuMOH  Oaktepusnap-Proteus vulgaris,
Clostridium  tetani xabumappna 50-100 raua  XHBUMH Oynanu.
Xupapunapauur oM 10-20 oM, y3yRmdra 3-15 Mmkm. XUBYWHIAD
y3yHIHIM Gaxtepus KyIhTYPacHHUHI TabuaTd, o3yKa EKM TallKH MYyXHT
Tabcupura kapab xap Xun 6ymamu. XuuMH KUMEBHH KAXATHIAH OKCWI
Moma - ¢uiarennMHAad Tyswirad. XuunH Gaxrepua Xa€Tuaa Karra pol
Viinainn. baxtepusnapuu Oabsu Oup 03yka MyXUTmappaa XWBUHHCH3
Kunnb XaM YCTUPHII MYMKHH. Yemm dasacura xapad, OakrepusIapHART
XHBYHHIM Ba XMBYMHCH3 Jaspiapn OYnamu. bakrepus XWBUMHHBH
#yKoTca XaM AlakiBepany. XuB4uH 6azas niacTuHxara énuminran 6ynan
(18-pacm). InacTunka 3¢a UHTOMIA3MATHK MemOpaHa Taruaa Xoiianra.
Basan Tanaya, OAKTepUsiaa MOTOp BasH(acHHM Oaxapn®, XHBYMHHU
xapakaira Kenatmpamd. basan Tasaya XHWBYHH OMaaH WIMOK OpKalH
Guprkand. bazan ranaua ¥3 nasbarupa 4 Ta Xaika Owan TapMHHJIAras
(18-pacm). Xaykanap CTepXeH OpKaim 6up THaumra Gupnamanu (M, S, P,
L - xankazap). By Xankanap Oup-Oupura HucOarad Xapaxarnanald,
CTepskeH 3Ca XMBUMHHM XapakaiTa KeJTHpaiu. Xapakar Te3JIMrH
TemepaTypa, OCMOTHK OOCHM Ba MyXUT ENMUIKOKIMTHAra foraux oymanu.
ban3u Gakrepusuiap | cexyrna | Gakrepus TaHacu y3yHiuraya, Gan3unapu
sca 50 Tama y3yHJIMIMra TeHT macodara xapakar Kunanu. QOparga ynap
TapTrOCH3 XapaKaT KUiaay, aMMo yiapiaa xuMERMH MoUtanapra Hucbaran
rakcuc  XOMUCACMHEM  Ky3aTwianu, OyHra —XemoTakcue Jefiunca,
KMCIOpOAra HUcGaTal XapakaTd a3pOTaKCHe, Cpyfiukra mucbaran
xapakar 6yiica, GOoTOTaKCHC eHnIaly.

QOumbpnii Ba nuuamaap (GakTepuANApHMHL  YCTKA  KHCMBLATH
UHTHYKE, HYFOHIMrY 3-25 HM; y3yHaury 12 M raua oynras umiap, F -
nusn xuHCHi GuMOpuit). baxTepusiapaa XMBIMHIAPAAH TAIKApH y3YH,
MHTHYKA Ui XaM 6ymu6 yura ¢pumOpuit aefinnann. Yiap Xapakarya &ku
Xapakarcu3 O MyMKHH. YIQpHHHI y3YHIUTH 0,3-4 mrM, oHn 5-10
um 6¥1u6, conn 100-200, Sab3an sca 1000 rara etud Gopanu.

36



QumGpuiinap nWiHH OKCHNMZAaH Ty3WiIraH. bakrepumsanapna
duMOpuiiapHunr Oup Kasya TMNM ydpaliin Ba ynap (yHKOMsIapura
Kapa® Qapknanaau. Ilynapaan 2 THIM XM ¥praviiras.

1-Tun kynrasa Gakrepuanapaa Oynub, ynap yMymu#t THRIArd
¢umOpuitnap neiininamn. Oumbpuiinap GakTepua XyXKaipacHHHUHI MYXUT
6olKa XyxKalipacura 8xku WHepT cyOcTpaTra EMMUIMIIAHM TabMHHIARIM,
CYIOK/IMK FO3aCHla Mapia XOCHi KHNHiNuAa XaM nuuiariiand. LyHuaAr
YUYYH XaM YHH EMUITKII OPrayy QCHHII MyMKHH.

2-tun xuHcHi QumOGpuil - niin 6ymub (F), y wua 6ym kananjau
uwbopar (3 - pacm, B). By kaHannan O6akrepus KOHBIOrauusaa
KaTHaIaéTraH Oolka Oup Oakrepuara reHETHK Marepuan Oepanu.
Tunuauar Gowka 6Mp XycycusT xam 6ynnb, y narored Oakrepusnapia
XalBOH Ba 0J1aM XyXaiipajapura EMMILAMAA HINTUPOK 3TaIH.

BakrepHsIApHHHI CHOPAJapn Ba Y/IapHUHT XOCHX Gyuimuum.
bab3u OUMp MHKPOOpraHd3Miap HOKyNaif IapoMTAa BAKTHHYA THHHM
JaBpHra YTajiu, SEHM cHopa Xocul kunaad. Cropa 3HROTEH yCylia XOChII
6Vnca, y BereraTus Xyxkaiipa nuu/jia eTHIaIH.

Baxrepusanapuunar Bacillus, Clostridium, Desuifotomaculum agnoz-
JapHra KHPYBUM BakuiUIapy, alipuM KOKKHjap, CIMpunaiap HAOCHO-
paiap xocun kunany. CHOpanapHMHT WAKIH IOMaIoK EKH 3JLTMICHMOH
6ynanu (19-pacm). Yiap TalIKM MYXHT IIApOMTHra 9HAaMK Oyiramy.
Cropanap Hyp CHHAUDPaAH Ba HIYHAHT YIyH MMKDOCKON OCTHIA Kys3a-
THITaEa AATHpab kypunamu. Baktepus Xyaiipacu omarna butra cniopa
xocuit kunazn. Ammo Clostridium  aBnogunuHr 0ab3y Typiapuaa Oup Ba
yHAAd KYII criopanap Xocun OVIMIIA aHHKIAHTaH. bakTepussHUHT O3yKa
MYXUTHIGH KePaKiy MOLIANAPHYU OJMMIM KAHMHNAmCca €Kd MOALa aima-
IMHYBHIA KYT 38papiiy MaxcyaoTiiap Xocmt 6¥ica, crnopa XoCHi KHa .

z 3

19- pacm. TIpOKapHOTIApHEHY THHY XONATAArY HIAK/UIAPMHEIHT KYPUHUITH:

A - MEKCOGAKTCPUATAPHANT MUKCOCTIOpanapH; b - azorobaxrep nucracy; B —
mmanoGaKTepUitnapaMur akuHeriapy; I — srnocnopnap; 1 - Hykieona; 2 — [HTOIUIA3Ma;
3 — I[[IM; 4 — xyxaiipa 1cBopy; 5 - Kancy:a; 6 — 3axypa MOLIanap rpasyiasapy; 7 -
HaKH KapaT (HHTHAA), 8 — Taulky Kasat (dk3uHa); 9 - THaakouaaap; 10 - nyer; 11 -
CIOpaHHBI WKy MeMOpanacy, 12 - CIIopaHMHT Tamku MeMOpanac; 13 - xoprekc; 14 -
CIIopanH Kotwad Typrad Komarkd Kagatnap; 15 - axsocnopuym ([yne, Ipoxnn. 1981)
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Hemak, criopa XOcHT KWIHII - GaKrepus XyalpacH yuyH HOKyJail
mapourra mocnamuiraup. Crnopa xocumn OYimamu mapoutra GOFIMK.
Cuopanap, BereratuB Xyxaiipanap noOyx Oysiaqmran mapoMIIapaa Xam
THPHK KOJIaJd. Yjap KypUTHID Ba O#p Heuwa coar kalfHaTvwra xam
unnamiy. ETerras cnopamapia MOANanap aiMAMHYBM SKYy/d CEKMH
dopau.

Criopanap xytomm (Clostridium) &ku sxBaropuwan (Bac. subtilis)
ycyiaa - yeub uukagd. Cropamapeu ymampuam  yuyd, yaap 120°C
MCCHKIMKIA, | arm. GocuMaa crepwiianay. Bywail mapowria cnopa 20
MHHYT fasomuia HoOyn 6¥naan. Kypyk xomatna, ynapHu Yiaupuul yuyH
aca 150-160°C guswTuIu 3apyp Ba YHHHT Myaiarn 3ca Oup Hedya cOar
OYnuuIn Kepax.

Cnopa xocun 6ymuin sxapaéunna, Xyxalipaaa AAMUKOAHE KHCIIOTACH
(mapuaun 2,6-1ukap6oH Kuciora) Xocu 0Ynanu. JMIHKOMHH KHCIOTACH
criopaudr 10-15% Ttamkun kwiaau. YV CHOpaHHHT Mapkaswif KucMuaa
xocw 6ynamu. lunuxonus kucnora Ca” nonnapy Gunan komruieke (Ca ~
HHK) xocun xunagu. By xoMmmnekcaa marumii, Maprasern Ba Kauruii
MHKIOPUHHHI OIMINY CHOOPAaHU HOKYJNaH IIApOHT BA HCCHKIMKTA
YHAMITHIIATHHY OLITAPALIH.

Cnopa xocun 6§ ammmuuHr ymymuii cxemacu. Criopa Gaxrepus
XyKaHPaCHHHHT TEHI OYNMHMACINIA Ba UMTOINA3Ma MeMOpaHaCHHUHD
OYpTH0 4YMKUIKM Ba HYKICOMZHHHI 03 MHKIOpAArd UMTONIa3Ma 6riaH
Gupra, XyxallpaguHr My KACMUAA TYIUIAHAIIAAAH XOCH OYnan.

Cropa xocun 6ynunmaa 6up Kanya ysrapunurap py# Oepany, appai
HyKJIeOHIap MOPQONOrHACH Y3rapn0, FOMaNOK TaHauyanapra aimaHagd.
[Iporonnasmannur GyHpail Xonatu npocnopa neiviany. Tlpocriopa wkku
KaBaT UMTOILTa3Ma MeMmOpaHacy 6unan kornananu. By WKKM KaBar opacu
TCUTHAOITIMKANAAN TY3HITAH - KOPTCKC O11an TYma.

Huoromosa (1983) cnopa xocun oYUz INEKTPOH
MHKPOCKOTAa KYypuarad MaHOamap acocuna Kyluparuda TyyHTHpann
(20-pacm):

1) 2Hr aBBaj; Xpomaryui urnyanapu OHp epra HAFuIamg,

2) cnopaHd aKpaTyBuM TYCHK (centa) xocun 6ymaau;

3) oHa XyXxalpaHAHT MPOTOIVIACTHHY cenTa Ypab onamy;

4) kopTexc WAKIAaHANH, SHHU IPOCTIOpA HKKH KaBaT MeMOpana

funan Vpanamu,

5) cropa KapaTjiapy LIaxUIaHauy;

6) ona Xyxaiipa 3pu6 xeTagy Ba WYHIAH ETHArAH CTIOPa HKPAIUD
YHKa/IH.
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Criopa  KaBaT¥ MaxCyc CHHTe3NaHraH OKCWL  JIHIML  Ba
TIAKONeNTAANApAAH XOCHI OYnaau. DnexTpod MUKpOckon &pamupa
TAIKHK  KWIWHTAHIA sHA OMp KaBaT - 9K30CTIOPHYM KaBATH Ooparurs
AHHKAAHIM BA y Xap XM/ WIAKIUTH MOJIAap/ial TAUIKHI TOnamd. XocH!n
Oynran CcnOpaHHMHr IpameTpu XysKaipa [UaMETPHra TEHI' &KH cal
KaTTapok xam 6Vianu.

bawv3u Gakrepusnapna cnopa XyxkaifipaHHHT oup yumuma xocui
Oynana, Xyxaipa kexraitu6, Gapaba Ta8KkuacH IAKTWHA onagu. by
XWIRArd CUopa  Xocua OYnuiivra IWICKTPUAHA] THIAA CIOPA  XOCKII
6ynuiny gelnnagu.

bar3u Gauunnanapna sca cnopa Xyxaiipa Mapkasuaa Xocui oynuo,
cal KeHrasln Ba Xyxalpa AYrCHMOH INaKira Kepand, Gyspail Xonar
kymruHa Clostridium aBnomura xupysun Gakrepusnapaa yupaimm. By
XHIard Coopa XOCHI — OYiuidra  KIOCTPHAHAI THITAA CHOpa XOCH
OynuIm Xam geiivrani.

baktepus  Xyxaiipacuga  xocun Oyaran  cnopa  xynmnua
KatranaiMaiiom, Xyxa#ipa Xam apBajird XOJATHHHA ysraprupmaiiau. By
THTIArA Cropa XOCWI KWMI  Galutsap THANZA CIopa XOCHI Oyiidmu
nedwiami Ba Oy Tummarw cmopa xocun 63mmmm Bacillus aBNOAM
BaKWIIapHIA yupaiiin.

Etusran cnopa sererarus Xyxaiipa nesopu napyanaHrasfan CyHr
TAIIKApUra 9uKaas.

Cnopanunr yenmu. Bakrepus cnopacu sxum LUIapOMTra Tylica,
MYXUTHUHI pH  onTumym mapaxana Gysca, criopa Te3 ¥cub umkagy Ba
CeKHH acta GakTepuan Xyxaifpara ailaHamy, SbHU CTIOpa aBBAN CYBHH
wHMaay Ba  OYKkamu, y KaTranamna®d TallKd 3K3WHA KaBaTH épunanu Ba
MNIAaH VHTHHA Omnad Ypatran (Yomm tpyGkac) Gakrepus Xyxatipacu
uuKagu. Keinu4anux, 0307 OGynran GakTepusHHAr y3allumn Ba Vina
y3aHraH XyxalpaHuHr GYInHHUIIYM Ky3aTHIagu. bakrepusnapunnr Yeuum
yYyH (epMeRTIapHu aKTHBAAWTUpyBuYd L-atanum, rmokosa sBa Mn'
WOHNApH 3apyp. e

baktepus Xyxaiipacu 10, 100, 1000 AHNNap JaBOMHIA THHY XONATAA
TUPMK  CaKNMaHWIlK  MYMKMH. babsu OGup  Mukpoopranusmmapia
TeMneparypa,  KHCIOTa,  kuciopon  Ba  6OmKa  MOMIAIAPHHHT
CTALIMAC/IMTHAAE YNApHUHT XyXaiipanapuia HUcTanap naiino 6yuimy.
Bymap cnopa amac. Macanan, azorobakrep IMyHzail LUCTAamap XOCHI
KuJtaju. Yiap xapopaira Ba KypHTHUIrA Yd1amMmi Gynam.
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20-pacm. CHOPAUMHT eTH;tIH (1) Ba TY3H/IMILK (2):

C-erwran criopa; I1-cropasynar yHHO JHKAMN, B-BereTaTus Xyxafipa; 1- xpoMaThH
HIM@IAPMHHHr OMp JKOHra TYILIAHWIIH, 2-rycx  (cemramd) xocmn Oymmm, 3-0Ha
Xy KailpaHUHT APOTOILIACTH GHIIAH CENTAHWHT §pab OMUHHUIA; 4-KOPTCKCHUHI TIAKILIAMHIT,
5-CIIOpd KABATHHMHI [UAKTAHMITH, 6-CHOpa KaBaTMHMHI CTHIMIIM, 7-oHa XyXalpaHuHT
eMUpPUJIYINT BA CHOPAHHHT TAIKAPHI'a YHKALIM.

HCO-criopanmur Tammky nyctd; BCO-CHOpaHHHT WK nycrn; BMC-cniopatur
Tamky MemGpanacy; [{[IM-criopasir HUTOILTA3MATHK uyerm; C-criopa; K-xopreke; KC-
myprak koOmri; HC-xyxaiipa mycrd Gunap cropavMHr MemOpaHack —0apCHA2rH
MTOIIA3MaRHHT MeMOpanacy; Tl-cnopanuur 6yprvanapn; JIC-TMH3aCHMOH CIPYKYYDA, B-
CHOPaHMHT YCUMTANAPU.

Illy X#I TAUIKH MApoMTiaH Y3MHA Myxodasza KW 1uasobaK-
TepusIapia aKAHET/ap, MHKCOGaKTepHsapia MHKCOCHopaniap, aKTHHO-
MUHeTp/Ia ICa IHI0CTIoOpanap XOC’ KL Sunan bopanu.

Xyxaiipa [AeBopH. Xyxallpa IEBOPUHHHI ¥Y3u XaM MabiyM
karrugakra (purnaik) ora. 1y 6unan Gvpra y 37acTUKIMKKa XaM 3rd
6ynu6, ocon Oykmmaad. Xyxaiipa ACBOPHHH YJIbTPATOBYLI Ba JM3OUMM
depmentiapy Onian mapuanaca 6ynamu. Xyxadpa OEBOPH JIA30LMM
Guian napuajiaHrasfa y WapcHMOH Wakira Jramu. Xyxkaiipa AeBOpH
XyXafipapu Xap XWI MEXaHHK TabCApIap Ba OCMOTHK 6ocumaan
caiaiimm. Y OakTepus HUHr Kynaliumd Ba  OYsIHHMUIM, npcui
MOIANAPHUAT TAKCHM/IAHWIIMHIA XaM HIOpa KuiaaH.

Xyxaifpa [EBOPHHHHT KATHHIHIHA 10-80um  6ynub, Xyxa#pa
MaccacHuar 20% HM TAWKWI JTanu. XyKailpa ACBOPH OPKajiH KaTTa
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MOJIEKyTald ~ MOIamap  Kupulon  MyMkwH. Xyxafipa  Jesopu
OUTOIIa3MaTHK ~ MeMOpana  Ounan  OWpialiTHMpyB4M — unpgap -
"kynpukyanap" Bocuracuza 6ornaHran. Xyxkaiipa IeBopu OakTepusiiapHu
rpaM ycynuna Oysnranma, YHUHT Mycbar €ku manduit  OVnuimnn
Genrunaligurag  oMungmp. Xyxaiipa [IeBOpPH acocaH MEeNTHAOTIMKaH
{(mypenn) pgaH Ttamkua torrad. by N-auerwr-N-rmokozavus Ba N-
aneTHIMYPaM KHCIIOTaCHHUHT Oup-Oupn Owian raama-ran (B-1,4 Oornap
Ounan  OofnaHMIOMIaH Xocwl OynraH  rereponosmMepaup. by
rionucaxapuy 3awxmpu Oup-OHpu Omian nentux OoFnapu  opkaiid
Oornauraf. Ilenruzornukan xyxafpa AeBOpHTa PUTHIIMK XyCYCHATHHH
Ocpanu Ba Oaxkrepus IumaknuHM cakniad Typagu. ['pammycdar
fakTepusIapaa kyn kapariau nerrrunorankad 6op (50 - 90%). Y mypaxkad
paBUILZA OKCHJ, Nogucaxapui, Teixo kucnora (dochopnn pubur Ba
rMUepuH Qocdar kucnoracy nosimMepn) Guian 6ofanras.

T'pammanduil (baxrepusiiapau yuby ycynna Oyaumnn kamd Kuirag
osinM) OGakrepusinapna rmenrugorymkad 1 kaear 6ymu6 (1-10%), ynapna
Talmky MemOpana xaMm Gop. Tamke MemOpana GoconuIHI, TUNORPOTENA
JHITOTIONNUCAXapud, OKCHMINAp Ba Mypakka®G JHAoNonHcaxapuanapaaH
Ty3uirad (21-pacm).

Hewmax, Gaxrepusnapuuur ['pam O¥iinga xap xwi Oysammmu Gakrepus
Xy’Kaipacyd OeBOPHAArH MENTHUIOITMKAH MUKOOPH Ba YHUHI JIOKaJIM3a1H]
cura (xoinammumnra) GornuK. AHWKIaHMIIWYA, XyXKaHpa JeBopuia Xap
Xua YcHMTanap, AYHIJIMKIAP, THKaHjgap Kabu CTPyKTypalap Mamkyn.
Xyxaiipa nesopr (akar mMuKomiasManap Ba L-maxmmu Gaxrepuanapna
oynmaiian. Kynunua ©Oupop aHTHOHMOTHK TabcHpuaa &xu Tabuuit
mapontiapaa y3-ysunan L-iuarumm (bytok bputanusgary Jlucrep HoMau
WUHCTHTYT HOMHJZH OJIMHIaH) Gakrepsiiap XOCHN OYIIMIN MyMKUH.

21 — pacm. ['pammycOar (A) Ba rpammandni (b) npokapuoTnap Xyxakpa AeBOpHHAND
CXEMATHK KYPHHHLHM: 1- HUTOIa3MaTHK MeMOpaHa; 2 - NenruAoriuKan; 3 —~
tiepunnasMarux ¥k, 4 — Tamku memOpasa; 5 -— JJTHK
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Viapua Xyxaipa NeBOPH KHCMaHruHa GYiam0, kynauil XyCyCuaTH
TYna caknaHrad. yaap xarra kM KMYHMK luap maknmaa 0Ynub, kymruxa
HaTored  Ba  canpoUT  OGaKTePHMIAPHHHT XaM  L—IHaK/UIWiapu
TONMATaHAMP.

Huronnasma memOpaHach. VHuHT Kainwiurd 9 um 6yam6, y
Xykaiipa IeBOpHUra WIKK TOMOHJAH SMUMMO TypaadraH, HTONIa3ManuHr
TAIKH KABATHIMP. Y MKKH KaBaT JMITHI MOJICKyIaNapuian TY3WIiraH, Xap
Oup kaBaT MOHOMOJIEKYNAp OKcun OwnaH komnarad. llutonmnasmaruk
MeMmOpaHa Xyxaiipa KypyK MOINACHHHUHI 8-15% Tawkun ITagd Ba
XyX)afdpadunr ngunug KucemueH 70-90% wHu tyrayw. llwronmaszmaruk
meMOpana ocmotHk Oappep BasudacuHM Oaxapmu Ba  Xyskalipara
MOAMANAPHUHE  KUpHO JMKHIDHM  Oowikapu® 6opamu. Kynmuua,
UATOMNIA3MATUK MEMOPaHa NIKH TOMOHZAH GYpTub ynkub (MHBAaruHaiys)
YHAAH Me3ocoMasiap xocuit 6Ymanu. LlurormiasmaTuk memOpana Ba
Me30CoMaJlap  [OKOPH  Hapakaid opraHuswiapiary  MemOpaHa Ba
MHTOXOHApHanap Basudacuay Oakapamu. YIapHUHI yCTH Ba HuUMaa
GepmenT Ba 3Heprus OWIAH TABMHUH ITYBYH CHCTEMANapy >KoNaulras.
bynapra madac ommu depMeHTnapH, Xyxalipara MOLIATAPHHHEN KHPHO-
YHKMITHHHE Peryiauns KWIyBUH (QEpMEHT cHCTeManaps, a30T(HKCains,
XeMOCHHTe3 Ba OOHIKA apalHjapHW aMajira OMIMPYBYM (epMeHTIap
CHCTEMAaCHHU MHCOJl Kunub kenrupmm Mymkus (22-pacm). Xyxkaiipa
HOEBODH Ba KafCYNaCMHUHI OWOCHHTE3H, TAWIKAPHUra 3K30(epMeHT
KPATHIN, OYNUAHUII, CTIOPa XOCHT KUJIHII GyHRUMIAPY UHTOIUIA3MATHK
mMeMOpaHa, ME€30COMa Ba LyHIa YXLial CTPYKTypaiapra GOF/uK.

Hutonasasma. LHurormasma meMOpana Onman ypanrad. V xomioun
cucrema smnononucaxapua 6ynub cys, okcun, &r, YIIEBOANAP, MHHEPAI
Moazanap Ba OomKaNapaaH Ty3WwiraH. YHUHT TApKUOH GakTepUsSHUAT ELIH
Ba Typura kapab yarapu® typamu. Luromnasmardak MeMOpaHaHUHI WYKU
KHCMHJIA, TEHETHK anmapar, pubocomanap, kupurMaiap 6ymnuG, Gynapaan
KOJIraH KACMHHH HMTO30Mb TAUIKUA Kuiand. [luTosons uuronnasMaHuHr
roMoren kmcmu 6¥nub, okcunnap, depmentnap, cyberpariap, pyBUaH
PHK Ba Gomixa Xyxaifpa rpaHynanapunan u0opar.

Kupmusy pasmiu onTHHTYTYpT Gaktepusanapia (oTocHHTes onb
Oopanuran tbepmentnap (baxrepuoxyopodun KapoTHHON/AIAP)
xpomarodopiapaa Koinawraw. Ymap Xyxkaiipa maccacumuur 40-50%
TaILKWII 3TAAH.
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=
22 - pacm.T pavmanduii NpOKAPUOTIAPHAMHT XyXakpa JEBOPHHHMHI CXEMATHK Ty 3HITHITY:
A. 1 - nuronmasmaruk memOpana; 2 — TIENTHOOITAKAH Kapar, 3 — NEPMINA3MATHK
Gyuuiuk; 4- okcri Mosekysanapy; 5 - pocpomon; 6 - JIMNONOMMCAX AP

B. Jlunonmoancaxapun MOJEKyNRCHEMHI CXEMATHK TY3HIMIIM
| - IAnMA; 2- HYKA TOMUCAXAPHI /PO, 3 — TAIIKH nonucaxapun supe; 4 —~O-anTuren

Kynruna nuamobaxrepritiapuuar xyxaitpacuia {(memOpanacuna)
doTocunTesnn onub Gopysum xmopoduin Ba KapOTHHOUAJTAPAAH TAlKII
TOMIaH  Kypuwimajlap - TWiakowuiap &ku Qukobuarcomanap 6op.
Tunaxonn nap uuronnasma ki Huxku memOpaHa Gunan Gornadran ned
TAXMHUH KHIVHATH.

A Gakrepusinapaa  QOTOCHHTe3a KaTHAMYBYM MUTMEHTTAp
XJI0pocoma MeMOpaHa KypHIMack/ia XoianraH.

CyB GaxTepuAnapHHUHT KYIUIApH raz Ouian TYirax CTPYKTypa - raz
Bakyonanapra (aspocomanap) sra 6Ynamu. baws3u OGaxrepusnapma sca
nonuaAp TaHauanap (kynGypyawin) €xu xapGoxcucomanap 6¥iub, yaap
CO; up bornam pazudacuHy Gaxapany.

Hykaeoua. Iluromnasmana, sApo O9KBHBQIEHTH - HYKITCOHH
GakTepus XyxalpacCHHUHI MapKasuaa skoinauman (23-pacm).

23-pacm. HyxJreomu.

Massymotinapra Kypa, XyXalpaHuHr pPHBOXIAHMII OOCKMYMIA
Kapab, HyKIEOMH MKKH XONarda: JuckpeT (y3yK-y3yK aiipum
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CIPYKTypaiap) TaéKJacHMOH &KM XpoMmaTWi T¥pu (41p0 MOmuacH
UMTOINA3Mada AHUCIEpC Xxonarpa &iunrad) wawimaa Oynamu. bakrepus
HYKJICOW/IH MOIEKyJanap maccacy 2-3'10° pansron JHK ra sra. By JIHK
ypanras xaika wakauaa 6¥mu6, ysyamara 1,1-1,4MM HY Talmkui sraan. Y
Bakrepus xpoMocoMacu (reHodop) aefinnay.

THHY Xonargary Oaxrepus Xykaiipacuna Ourra Hykineouna Oyiaca,
GaxTepus XyKalpacHHUAT GYIMHHUIIA OJUTHAAH MKKHTa HyKIeonl Oyiaun.
Baxrepus kynaiuiu $asacHHHHT JorapMOMUK IaBpuia 3ca, y typria Ba
YHIAH XaM Ky OV/IUIIN MyMKHH.

Bawzan, OGakrtepus XykafipamapHHHHI YCHII AaBPUIE MYXHTAA
GakTepus Xyxkaipacura canOuii TapcMp OJragurad moxmanap Gyuica,
GaxTepuss Xy)xalipacuoad Kyl sApONM HICHMOH Xyxaipa xocun 6yimminm
MyMKMH. DByHpmaii xywxalipa, Xyxalipa Yemwu Ba  OynmnmMuig
CHHXPORIAFHHUHT OY3UIHINHAAH naito 6ymanu.

Baktepus HYKICOMAMHH  XyXalipagard acocuit  dynxuuscu-
axOopornapri  caxiab, YHM MpCHH XYCYCHATHM aBjIOJUJaH-aBJOATa
Gepunmup.

Hykneouagan TamikapH, Xykaiipa HHUTOIIa3Mackia YHAAH 103712l
mapra maiina JIHK wumnapu xaM Mapkya. Yiap UpCuAT (GaxTopiapuHu
TYTYBUM JIa3MyJaIapaup.

Xamma xyxalfipanapia Xam masMuganap OYJIHIy mwapt amMac. AMMO
yiaap rydaiimu  Xykadlpa KyunMua, XycycaH, Kymadminna, AOpH
MOIIANapra TYPFYH/IMK HaMOEH JITHLINE, KacAUIMK IOKTHPUII Ba XOKa30

Xycycustiapra sra 6ynaau. N

Kupurmanap. [{uromnasMaza xap XWiI MIaKira 3ra rpaHyianap
yupaiim, YIapPHUHT XOCHT OYiuiIM MHAKPOOpraHusMiap ycanurad
MYXHTHHHT QW3MK-KUMEBMI Xycycustiapra 6ormuk 0Ymub, xuputmanap
MUKPOOPraHv3MIIaPHHHE JOUMUIL OerunapH smac.

K¥ynunua kupuTMaiap MHUKPOOPIAaHH3MIAPTa JHEprus Ba YIiepox
manbay 6YnAd XW3MaT KWwiaZd. YIap MHKPOOPranM3Miap SXmy o3yka
MyX#THja Yeranmardia Xocwn O0ynaam Ba €MOH MyXMITa TylIragia sca
cappnanamd. Kupurmanap Kartopura IUIMKOTeH (XaiiBOH Kpaxmaiu),
rpadynésa, PB-okcumol  kucjora, BootHH  (nonmdocdatnap),
OJITHHTYTYPT TOMYMJIADHHY KMPUTHLI MyMKAH. KepHTMaNapHHHT XOCHI
OYIuIy, KYIRHYA O3MKa MYXHTHHE Tapkubura 6ormnK 0y1aam. Macanawu,
Taxcpubanap SpraMuia TIMIEPHH Ba yiileBomiapra Dol 03WKa MyXUTHIA
ycran GakTepuaNapia BaMOTHH, BOAOPOA Cynnduara OGo#t Mmyxuraa sca
ONTUHTYTYPT  TYIUIAHMIOM  AHAK/IaHraH. bab3n ONTUHTYTYPT
Gaxrepusnapnga amopd xosarn CaCO; yupalimn. Yaapiad Tanikapu,
GakTepus  XyXKaWpacuma — OKCHILIap,  (epMewTnap,  YIJICBOLTIAp,
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. amunokuciaoranap, PHK, mykneoruuap, HurMentnap 6op. Xykaiipagaru
MOTIEKYJIip OMpHKManap XykalpaHHHI OCMOTHK GOCHMUME caknab
TypanH.

MHUKPOOPIAHU3MJUIAP CUCTEMATHUKACH

Cuctemaruka (TakconoMms) ne6, MHKPOOPraHU3MJIAPHA MabiyM
AHUK Oeirwiapura acociaHu®, yJapRn KapHHIOOUIMK aJIOKaJapyiHu
ypHatu6  rypyxnapra  (Takcolnapra) OynuHMiAra  afTHIAamA.
Mrikpoopranusm JapHMHT  acocmii TYPYXJapuHM Yprauuiifad aBpaj
YJIapHH  HOMCHKIATypa Japra akpardil HPMHLUUITApHHA  SpHTHIL
Makcaara mysodukaup. Homenknarypa jnef, 6upop OmnuMm coxacuma
WHLTATHRAANIa  HOMJAp (aTamaliap) TM3HMHIA aiiTunanu. Xap KaHmaii
MHKPOOPraHu3Miap OGBeKTHHH HOMIAW Ba CHHGNAPra aXpaTuLl YUYH
YMapHu HOMCHK/IATYpa TH3MMH Ba TAKCOHOMHMACH OOGBEKTNADHHM TYia-
TYKHC Omutaniam Tanabd Itasm.

3amonaruit  kiaccubuKanms MHKPOOPTaHM3MIIAPHY  aTpoquinua
yprauuG, ynapuuHr 6apya XyCyCHATIADHHM GWIMIDHH TaK030 STay.
Muxpoopranusmnapay cuadaapra wxpardm sa Hommam YUyH 3apyp
6yaras axboporHu onuu  y4yH Xap TOMOHJiaMa KYpHHRIILTAPH,
MHKPOGHHHI' XaMMa TALKH BA HYKH TY3UIHILIAPUHH, YHH ¢uzHOIOrHA Ba
OnoKMMECHAYM BuTHI MyXUMIHD. ILyHHHT y4yB MUKPOOPraHM3MITAPHEHT
TallKK  Ba HYKK  CTPYKTypajlapd, OH3UOJOTMK Ba OHOKUMOBMIl
XYCyCHATIIAPUHH,  XaMJla yjJapHuHr Tabuuii  wmapourna  ro3ara
KeJITHpanural  acocMi skapaéunapusn Owimml 3apyp 6ynuo, OyHna
YAAPHUHI KyHHOard XyCyCMsATNapn —XaKuard Gmimumiap acoc Kuiiab
ONIHHAIN:
lakmu Ba yruamu;

Xapakaty (XHBYUMHIIAPHHUHT GOp-iHYKINTH Ba KOHIAIIHIUK);

. Kancynacunusr Gop #yxnuru;

DHA0CIOPA XOCHIT KHITHIIK,

I'pam ycynmna 6ysaaumin;

- Mouna anmaummimumsar ¥3ura xoc ToMoHnapK Ba JHEPrus OJIMIU
yciaybmnapw;

7. DHeprus onuiny;

8. Vau suab TYpraH TalIKQ MYXUTHY KaHma#h kw6 y3rapTupuing
Ba TAK# MyXHT YHUHT SIIA10UIa KaHal KAIU0 TabCHP ITHILM BA YHHHT
XaéT PaonUITUHY CaKTad KOIMIIM,

MukpopranusmMHusT 10KOpUaa aifTuG yTusraH acocHit XycycHaT-
Napunn  Ounmiil  HadakaT HOMEHKIATYpacHHM Ba  TAKCOHOMEACHIN

O\KJ\J&UJN»—A
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Ypraunmyia axaMusTra ora GynubruHa KonMacaaH, yRUHI KaTta aMaiii
axamusaTa Xam 6op.

MuKpoOHONOrSHHHT PUBOKNAHUIIN MMKPOOPTaHH3MJIap
tapcuduHy AHANA YYKYPPOK OWIHLIHK Tanab stau. Iily Baxkrrada denoTun
XYCYCHATIIApH  acOCHi xpucoOsanran  Oysca,  3HAM  TEHOTHI
XyCyCHSIT/IAPHHM XaM YpraHuul Kepak 6ynnu Ba MosieKynsp Ouomorus
SpUIIran IOTYKIap GyHra MMKOHUST spatiy. byHna:

1) MMKpOOpPraHW3M HyKJeHWH KHCIOTaCHHMHI HYyKICOTH]L Tapkud,
MypyH Ba TMHPHMIMH ACOCTAPUHUHT Gup-6upnapura Oynran Hucbard
ypraHwIagE Ba Iy acoCHA MKKM TypyX MHKpOOpraHusmiap dapkapyu
AHMKIIAHAIH.

2) MKKH TypyXra Mascy® MHKPOOPraHM3M HYKISHH KMCTOTATApHHH
Gup-Oupnapu Ownan ruOpuiutad, ynap —opacHiarn HYKICOTHIAD
roMonorsscy  (YXAAMry) YpraHumagu. Arap, HYKJICHH KHCIOTa
tapkubu 80 - 90% raua romosiormsra  ora 6ynca, yprasunagrrad
MUKPOOPraHy3MIap SKUH "kapuagow", romosoriuru 50% jaH Kkam oynca,
MUKPOOPTraHM3MIap Y30K "KapuHzom” XUCOOIaHAIH.

MUKpOOpTaHu3M XyCyCHSTIapu aHuK ypraHunraji@ad CyHr, yHra
K Jlunnei Takind Kwirad OMHOMUHA HOMEHKIATYpa tanabu kadM, MKKH
JIOTHH ATAMACH/IAH TAIIKAN TONraH WIMHH HOM Gepuiiafu.

BuprH4Y4 arama aBjiox HOMUHHM ownaupub, MHKPOOPTaHU3M
mopdonorusicd Eku  ¢uzMonormacH €k Uy ABJIOIHA kaurg Traf
OJMMHUHS HCMH - apudu Ky axpaThO OJIUHTaH MyXUTHA ndonanainm.

VIKKMHYE aTaMa 3ca KHark Xapduap Gumad €3mnHb, MUKPOOPTaHi3M
KONOHUACHHHHI  PaHIH, kenub - umkmim  ManbawHy, €km Iy
MUKPOOPraHu3M 03ara KeJTHUpaguraH ’KapaéH 8KH KacalTuK &Ky fomnka
oup (apkTaHTHpyBHR Oenruiaphy OMIIHpAILH. Macanan, Bacillus albus
na Gupuuum cy3 “Bacillus” cropa XocHi KityB4HM, rpammycOar kabu
XyCYCHAT/IAPHH AHTNIATCA, WMKKMHYM CY3 “albus” MAKPOOPTraHM3M
KONOHMSACH PAHTHHUHL OK JKaHIUIHHK OWianpanu (albus - ox).

Mukpoopranusmiaapra 1980 imn 1 suBapnad fomnab Xairkapo
fakrepus HOMEHKJIATypacu KOJAGKCH —KOUIanapura MyBOOHK HOM
fepunaguras OYnau. MUKPOOPraHU3MIIApHU AKMH Genrwiapura Kapad
rypyxaaln yuyH Typ (species). aBloa (genus), ouna (familia), TapTHd
(ordo), cuud (classis), 6ynuM (divisio), canranar €ku onam (regnum) Kabu
TAKCOHOMHES Ka1eropus- Japy HulnaThiIali.

Typ neb, (eHOTHIMK YXIJAUUIHKrd 9ra Oyarad Sup reHoTunra
Mancy6 mnmswanap (ocobnap) HMFMHAMCHHN OuAAMpYBYH TAKCOHOMHK
Oupnukra aiiTeiagm. Yiap KAIHK TYp (momBwA) Ba BapHaHTIApra
6yvnany.
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Muxpo6ronorusaa mramm Ba k10K Kabu aramajap Xam Hmaruiuo,
WTaMMm Aerania, Xap Xwi Tabuuii Myxutmad (CyB xaB3acw, TYNPOK Ba
XOKa30) €KU GMp MyXHTAAH Xap XWi MyLAaraa WKpaTAiITad EKH xap Xun
IKOJIOFHK MYXHT €KM reorpaduk Xymy/UiaH axpata® omvuran 6upopra
benrnen 6unan dapknanamaran 6up Typra KMPYBYH MHKDPOOPraHH3MIap
TYPYXH TYEIYHHAATH.

Krnon - 6up xyxaiipanan onusran MUKPOOPTAHH3M KYJILTYPACHINP.
bup rtypra kupyBum WAAMBMANApHWHr TYTLIAMH - (nomysiumacu) Toza
KyneTypa newwiany. Mukpobuonorusaa MUKPOOPIaHN3MIIAP 3BOJIOLUICH
Ba (uioreHmsicu Xaxkuaa MabiymoTaap etapiu OyiMaraniura cababmu,
FOKOPH YCHMIIAKIIap Ba XalBOHmap CHHrapH, Tabuuil cucreMarukara sra
amac. IHyHuHAT yyyn xam, MHUKPOOPTaHU3MAAP CUCTEMATHKACH CYHBHMIi
0ynb, y MHEKPOOPraHM3MIApHM Talmxuc Ba YJapHH HMAEHTHGUKAIHA
KATMII Y1y H XU3MaT KUNYBYH aHMKIAruy Basudacnnu 6axapan.

Ky#una 6ms3, [.X.Beprununr 1984 i1 9 MapTAa Hauip 3THIIAH
"bakrepusnap anukmaruyn'na KeJTHPHITaH 3HT MYXHM MUKPOOPIaHH3M
JlapuUHUHT KMCKa4a TaBcuuau E.H.Mmnycrau (1987) Tabpudu G¥iinua
KeJITUPAMH3.

AHHIJIAIAY2 KaMH  MHEKPOOPraHM3MIap IOKOPUJA KEITHPUITAH
TakcoHnap O¥iu4a Procariotae xynécura (regnum) Gupiamwrupunnb, y i3
Hagbaruna T¥pT Gynumra (divisio), Oynummap sca cunduapra (classis),
Taprubiapra (ordo), ounmanapra (familia), aBnomnapra (genus) sa Typhapra
(spesies) 6¥nuuam.

Mukpooprarusmaap acocas, Xy®a#ipa JeBOPMHHHI OOp-HyKnHrH,
TapkuGH Ba yJapHUHT Typura Kapa 6Yynumnapra, yumam 6oka
TAKCOHOMHK  Kareropmanapra (cund, Taprub, owuma, asion, TYp)
MHUKPOOPTaAHU3MIIAPHUHT MopoItors, dusnonorux-6uoxumeEsuit
Oenrunapu HuruHANCUra Kapab 6YuATaH.

Hemak, bepru Procariotae myH&cHun TYpr 6Ynumra askparamu.

1 6ynum — Gracilacutes

By 6ynumra Xyxaiipa nesopu rpaMMan@uii TyswIHmra sra 6ynras
KOKKNAp, TaEK4aCHMOH €KH WIICHMOH IPOKAPHOTIAp KHpa/H. Yrap
XapakaTiaH EkM Xapakarcus GYIMuuiapd MyMKHH, IHJIoCOpanap Xocun
Kunmakiau. Mukcobakrepusiiap MeBa TaHatapu Ba MHKCOCTIOpaiap XOCHJI
xunamy. Kynabiumy Gumap 6¥nunuG sa Kypraknauub amanra owaau. by
Oyaumra  dorotpodmap Ba HodotoTpodmap  (uToTpodnap  Ba
xeMoTpodap), adpobnap, amaspobnap sa daxyabratgs  anmaspoGnap
kupaju. O6nurar napasur Typrapu Gop.
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1 6yamm — Gracilacutes Oyaumn (gracilus ¢y3u TOTHHYA c¥3
6ynub ronKa meras, cutes 5ca OYCT, TepH Qerad MABHOHH GHIIMpaH).
Bynumra 3 cuHd KUpai.

1 cund — Scotobacteria

By cund >8r karra cuad 6y1ub, 10 rypyxuu ¥3 AHnra oNiagy.

| rypyx-cumpoxetanmap. by rypyxia Spirochactaceae  Ba
Leptospiraceae ounanapy Kupam. Crmpoxetanap OCOH IHIyBUaH 6ynud,
yra ysyH (3-500MKkM) Ba HHTHYKA (0,3-1,5Mkm), Gup &xu Oup Heua
crivpan maxsum Gypanran, Gup xyxaiipana OakTCpHATAPAUD. Cnupoxera
Xyxkaipacnia npoTONIiaMaryK UWIMHAP MaBXy. 6ynub, y oup &xu Oup
xanua YK ¢ubpwiiap Oujnan  ypanrad. Vx  QubpuutapHs y3u sca
[WIMHADP OXWpHHa Okoinaiurad OMPHKTHPYBHYM AMCKIAI SouuTaHay.
fIporomnasMaruK UHIHHID B2 YK Gubpuurap TAIKY IYCT OwnnaH
xomlasray.  Xyxalipa ~ HyKmeowj, — Me3ocomanap - Ba fomxa
KypunMaiapaan ubopar. Criupoxeranap Kyupananrura 6ymExl Kynasn,
xapaxatuas. Cropa XOCun KAIMARIH. Aspo6, daxyssTaTuB aHaspob Eku
ana’pob. Xemooprasoretepotpoduap.

Wupuk cimpoxeranap (30- 500mkm) Spirochaeta sa Cristispira
aBrioanapura MaHcy0, Maiinainapu {3-20mxm) oca Treponema, Borrelis Ba
Leptospira apoiapura kupamn. FOkopujard MKKM aBlon BaKWIAapH
canpouT, KeRMHIM Y4 aBJOI Bakuijapu >ca olaM Ba XailBOHIapa
IOKYMJIE KacarnuKsiap Kysrarany.

2 rypyx - adpob compail Ba BUGPHOHCHMOH ~ IPaMMaH(ui
axrepusuiap. Ynap Spirillaceae ounacuun Tk Kijiaa. Xyxalipaiapu
KaTTHK COupai cuMoH OypauraH, TatKkda LIAK/Ura sra. XapakaTdas,
Xyxaitpany 6wp €Ki MKKaja yquna TOMIp xoitnauman 6up &xu 6up TYN
XMBUAHIIAPH Mamkynd. Aspobnap, Oabp3uiapu MHKpoadpodHIap.
Xemoopranotpodurap. Canpodur Exu napasnutiap. Spirillaceae ounacura
. Aquaspirillum, Spirillum, Azospirillum,  Campylobacter, Bdelvibrio
apnoanapy kupaau. Azospirillum amnonn azoTodHKCaTOpapra Kupaim.
Bdelvibrio aBTofM BAKWLIAPH OaKrepuAfapna MapasHTIMK KHilysdu
Majina, 6up Xy:KaHpamd MUKpoopra- HHU3M/HP. Cnmpan Ba Kalipwiral
GaxTepusanap uydyK ACHIU3 CyBlapvia Ba Tynpokia yapaiiu.

3 rypyx - aspob rpammanuii Talk4a Ba KOKKANAp. by Trypyxra
eTTR oA KHpUO, IiyHAaH yuTack TyNpoK XOCHILIOpIHTHHH OLIMPUIIIA
KaTTa axaMusTra Jraaup.

Pseudomonaceae ounacura Pseudomonas ap;10iu Kkupub, cnopacus
TY¥pu Ba O3THHA KAWPHITaH TONSP KORNAMraH XHBIHHAN SaxTepHAIapHU

48



¥3 nuura onamu. [cesnoMonananap Tabuaraa Kyda KeHI TapKanrad (xap
Kl TYNpPOKnapAa,  CyRja, OKaBa  CyBlapJa Ba  XaBoja).
Xemoopranotpoduiap, ynap Xap Xui OpPraHHK MOIUIAJAPHM HIIATaH
(oxcwrutap, &rnap, yrnesoanap Ba rymyc Momuaiapi). babsu sakwuiapu
HUTPAT/IADHA 3PKHH 3301Ta4a KaHTapHlii MyMKHHE (TeHNTpUbUKaIHs).

Xanthomonas  apjomM  BakWUlapd  YCHMMMKIAPAA — KAaCALINK
Ky3raTaau.

Azotobacteriaceae omracy BaKWIIApd HHPUK TAaEK4ACHMOH, OBl
apCUMOH XyXaifpanapra sra. Xapakardad. Cmopa Xocuil KanMabiu.
Perepotpodr. By OWJIAHHHT XapakTepid XyCYCHATH OJPKHH a30THH
Yanamrapuianp. Tabuarna xyna xeHr Tapkaiarad. Ounma TYpT aBnoaHu
¥3 wuMra osaaM. Azotobacter Ba Azomonas aBiojiapH JHI axamMsTra
MonuKnapaaan 6yaub, Tynpokna Kyila KeHI TapKaJIlaH.

Rhizobiaceae ounacy Bakwuiapu TaKYacHMOH, XapakaryaH, cnopa
XOCHI KunMaiauran Gaxrepusanapaup. Xemoopradorpoduap. Rhizobium
ABIOIOM BAaKMINAPM MYKKAKIM  YCAMIMKIAD WIAH3IAPUAA TYraHakiap
XOCHT KHN3AH, ynap yeumidiorap OutaH cumOHO3 Xouima amal 3pkuH
A30THY Y3NalITHPARU.

Agrobacterium  amIoOAM Xap X1 YCOHUMIMK HAAW3IAPHIA  BA
LOsIapuia ITHIN  XOCWI KHWITyBuH (uTonaroren Gakrepusiiapra KUApa,
mumnap Yeub «ramm napra aiiaHagy.

Methylcoccaceae owunmacu wkkm asnomgad — Methylococcus
Methylomonas #uu ¥3 wuwura omamu. Bakwuiapn — xapakaTyaH Ba
XapaKaTCHs, WaKan Tafkya Ba IHApCHMOH  KypuHMIIAga Oynaun.

XemoopraHoreTepoTpod Jiap. Yiapuu Oupnan-Omp yriepon Ba dHeprus
MaHOay — MeTaH Ba METaHOJLIMP.

Acetobacteriaceae owmniacu Acetobacter Ba Gluconobacter asiion
napuiaH TamlkKMId TomraH  6Ynmd, 6y asnomnap Oaktepmsamapu ST
CIIPTHHH CHPKa KUCIOTarada OKcHAIaiiau. Yiap ryjanapaa, MeBaiapaa,
cab3aBoT Japaa, TWBO Ba BUHOApAA YUpailau.

Neisseriaceae ounacu TYpr aBnogHy ¥3 Huura ojamnd Ba yjaap
KaCalTMK TYFAUPYBUMIApIUp.

4 rypyx - dakynpTaTuB-aHadpob rpammanduii Tadkuaiap. by rypyx
baxtepussnapn Enterobacteriaceae sa Vibrionaceae ommanapuaaH TamiKui
tonrad Oynu0, KynruHa BakwInapwm olaM Ba XaWBOHIApOA IOKYMIIH
KacaUMKIap Kysratanu. Enterobacteriaceae ouracm ogamM Ba XaliBOH
nJqakiapuaa yupab, KacalUIMK KysraraluraH MHKPOOPraHU3MIIAPHM V3
ugura ojazu. bymap Esherihia, Protobacterium, Salmonella, Shigella,
Ervinia, Vibrio Ba 60wka aBnomiapuy ¥3 wuura oaud, 6as3u Bakwiiapy
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0JlaM Ba XalBOHJIApja KAcalIMWK Ky3rarca, Gab3uiiapH TYNPOKAa, CYBIA
€xu anudur (Ervinia herbicola) muxpodnopa waknuaa yupaiin.

Vibrionaceae onnacu , OupHeua apjotapHu - Vibrio, Aeromonas,
Plesimonas Ba Photodacterium apnoiapuan ¥3 uuura onamu. Oparna,
yJiap 4ydyK Ba JeHI'M3 CyBiapuia, Oab3aH OaNWK Ba O/I2M OPraHu3Muia
yupaiin. Yaap opacuia Kacaniuk Ky3raryBuunapu 0op.

5 rypyx - aHadpo® rpammanduii Tyrpu, Gykunran Ba cmHpai
taékyanap. by rypyx Bacteroidaceae ounacumauruna ubopat 6Ynmd, yu
aBNoOAHY Y3 HuMra omamu - Bacteroides, Fusobacterium, Leptotrichia. by
ousniaHmgr OakTepusalapd oOIaM Ba XalBOHJAPHHMHI OIIKO30H-HYaK
Hynnapupa smad, 6as3an OMKO30H-HYEK TPAKTHAL KACAJUTMK KY3FArUill
MYMKHH.

CyT 3MH3yBUMIApPHUHF OHIKO30H-WYaK Hymmapuga Selenomonas
aBioAura kupysuu Oaxrepusiap 6op. llaxnnapu OyHpakcuMOH EKH ApHM
oficmMOH, XapakaTdad. XemoopraHotpodmnap. YrieBoamapHM CHpPKa,
NponyuoH Kucnora, cyT kuacnora Ba CO, raya Omxswragu. XaldBownap
OBKaTJIaHUIINAA MabilyM poJl YitHalnn.

bynnan Tamkapyw, Oy rypyxra eTTY aBloA Kupaud. Yiap opacuia
OHr axampdtra MomukiapmmaH Desulfovibrio asionu Baxmnapuaup.
I'pammanguit. Xemooprauorpod. Cynsdarnapiu ra Goika OATHHTYTYPT
TyryBun Oupukmanapun H,S rava xalfrapamu. AtMmocdepa azoTHHB
yanain- tupaau. Xakukui aHaspol. Tynpokia yupaimu.

6 rypyx - rpammanduii xemonutotpod OGaxrepusiap. Ynap HKKH
owna (Nitrobacteriaceae, Siderocapsaceae) Ba 15 aBrongan ubopar.

Nitrobacteriaceae owyacu BakW/Iapd Ta€KYaCHMOH, 3IUTHTICMMOH,
ImapcuMoH Ba chMpas Kypuwrmmra  oara. Cnopa xocunm KuiMainm,
XapaxardaH Ba Xapakarcus eakuiuiapu Oop. Qbmurar xemonurorpoduap.
OHeprusHH aMMMak €KH HHTPUINIAPHH OKCHUIAHWIIUAAH  OJa/iH,
yraepogad CO; pas omagu. Xakukuil adpobnap. Tympoxna, mapé
CYBJIapH/ia, JSHIU3 Ba OKeaH CyBIapHAa TapKaJiraH.

AMMUaKHI HUTpHTTaya OKCH/UIalinurad asio/uiap - Nitrosomonas,
Nitrosospira,  Nitrosococcus,  Nitrosolobus BA  HATPUTIAPHU
HUTpariapraya okcumiadauran  Nitrobacter, Nitrospira, Nitrococcus
aBnolapy Bakuuiapu Oop. by owra MHKpoopraHusmiIapH TYIIpOXAary
aMMHAKHU Ba HUTPWTAapHU HATPATNApra Y3rapTUpHILa KaTHAMAAANAp.

By  rypyxra  OITMHFYIYpT Ba  YHHHI  OWpUKManapHHA
Y3naliTMpamuray oprapm3miap xam wupazd. Thiobacillus aenosaura
KUpyB4M Oaxrtepusiiap Mmaliza ta8kuacuMoH makium 0ynnd Ourra ondp
wofinairan xuBuuHE Gop. Cropa xocwt kuiMaiian. Odmarat aspodnap.
Obnurar Ba ¢akynbrarns XeMOIHTOTpoguap. D&eprusHH ONTHHIYTYPT
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TYTYBYM OHpHKManapH yarapuinunan onajm. VYraepon man6au 6¥51m6
CO; xm3mat kumanu. Vra HOPIOH MYXHTA2 Xam pusoxnanamu Tynpokaa,
CYB XaBsallapuia, Okasa Cygiapia, ONTHHTYTYPTIM OYN0K CyBnapnia:
yapa#au. Thiobacterium, Thiospira sa Gouxa aBnojnapu 60p.

Siderocapsaceae omnacn BAKWITAPK Kalicyna Ounad KomiaHran
Talk4a, cdepacuMoH, NUIMICCHMOH Xyxa#iparapnan  ubopar. by
OPTaHu3MIIap TEMHDP OKCHIMHM TYIiall XyCycusitura sra 6ynmb, temup
OKCHIIN €KM MapraHey OKCHIMHU MUKPOOPraHu3M Karncynama, Kancyiia
YCTHIA €KUM KaucyiagaH TalKapuaa TYTuIaiau. XeMoopraH()TpO(bnap.
Aospobmap. Temup Monnanapu ©Op cyBjlapaa Tapkanraw. by ownnara
Siderocapsa, Siderococcus Ba Borka aBnox BaAKHILIAPY XKHpaIiL.

7 rypyx - cupmanysum bakrepusnap. By rypyxra mxku TapTHO—
Myxobacteriales sa Cytophagales kupasn.

Bupuaun Myxobacteriales TapTHONra MeBa TaHa XOcHIT KITyBYH
MHKCOOaKTepuiiap Kkupay. Mukcobakrepnsap Oup  xysaitpann,
HIMATIMK  KaBaT OmwiaH  KowwlaHran opramusmiiap.  Humuagpenmon
XYXaAPAUTAPHHUHT YYM SIUraH 8Ky Gup 03 yrkupiamiran OYnus, Tamky
TOMOHJ2H MIMJIMMIIMK Kaflcyina Guian Ypanrau 6¥nanm. busap 6¥muanG
Kynasina. ['pammandumii.

Mukcobakrepusinapuu XyXaiipa JeBOpH 31acTHK 6Ynub, Gakrepus
Xy2KaUPACHHUHT OCOH ITHITHIINa épaaM Gepamm, OCOn Xapakatianag pa
YHHHT WAKTY OMpMyH4a Y3rapuim MyMiuH. Mabiym Mynmatnan cymur
MUKcoOaKTepusiiap Mesa Tatnalap XOCHA Kunaaw. Berertatus XyxKafipanap
aBBajl OYnuHuG Kymasow pa CHPIAHHO XapakaTiaHau, CypuIaay Ba 314,
PaHrCcH3 €KW EPKUH paHrniu  Mmesa TaHajiap Xocun Kunagu. Mesa
TaHATIapHANT WAKIM BA PAHIIAPH GaKTCPHIHMHT Xycycusatnapura GoFnuk
6Ynann. Mepa TaHANApIary  Xyxapasap MuKCOcTopanapra (Taluku
HOKyJa#l INAPOMTAAH CakJaHHID MMKOHMSTH 9Ta OYniraH Xyxailpanuur
dopmacu) aitranamy. Karop MAKCOOakTepusnap MHKpPOLHCTANAp XOCHI
Kntazunap. Mukponwncranap CHOpaHrsinapaa  xocun 6yaamu pa ynap
cybcTpaToan  woxuanapu  6uian KYTapunub  Typuum  MymKuH.
Mukcocniopanap kyproxumnukra ynnammm 6¥namu, aMMo Ku3mMpHATAHA
HOOY X 6¥namu. Mukcocniopamap &ku MHUKpOIWMCTanap Kynail wapourra
Tywiranna yHa 6ownaiing sa 6yTyniail sererarus XyXaipara aiinanagy.

Mikcobakrepusinap - XEMOOPranoTpodap, XaxkuKHii arpobnap.
VYnap Ttynpokaa, TYHriaa Ba 4YupHETTaH YCHMIIMK  KOAAMKIAphza Ba
XOKasojapia ydpaiiannap. Ynapuusr Kynuape ycuMmiMK Ba XadBOHITAp
UCTI0/I03aCH,  1IONIMCAXapuay, OKCHIH Ba Gomka Mommanapunn
napvanaiaunap.
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MukcoGakrepusanap Taprubura 0OutTa Myxococcaceae OHIACH
kupagu Ba yHma Ourra Myxococcus aBilofd MaBxKyd. YJIApHH HKKHA
yunapu cajl YTKupsalliraH Bercraris Xyxafipanapn 63nud, HOKyTai
JapouITa TyIIrania osan €ku cepyK LIAKITM MAKPOLHMCTANap XOCHI
Kunanm.

Archangiaceae owiacu Archangium aBnojaura sra 6yimd, yunapu
KOHYCCHMOH BETETAaTHB XyXaHpanapu 6Yyagn. Mukponumcraiapy 3ca
Ta8K4aCMMOH HIAKIra ara.

Poliangiaceae owrack Poliangium aBjoamMian ubopar O¥nud,
LLTHHAPCUMOH XyxkafpasapuHuHT ywiapd.,  §TMAc 6ysany,
MAKCOCTIOpATapy BEICTATHB XyXKaipanaph Ounan Oump-Oupura yxuail
oynanu.

Cytophagales TapTMOX MeBa TaHaIap XOCUI kuiMaiizu. Bererarus
XyKaipaiapi TaéK4aCHMOH Ba MINCHMOH Kypunuiia 6ynany, cupnanub
Xapakarjanaiy, rpamman¢nii. bup KaHwa owlanapy MaBXyl.
Cytophagaceae OHWJacKja OITH aBJIOK MABXKYIL. Vnap nunma Cytophaga
ABNOMUHMAT BaKWLIapu TagK4acuMoH EKM HICHMOH 6¥yub, yIAapHUHT
yunaps YTMAaciawrad EKku KOHYCCHMOH 6Yymamu; Oy oOpraHM3M/ap
MUKpOLMCTANAP XOCHN KHiIMaimnap, XakuK#it apo6 Exu daKyabTaTuB
anaspo6. XemoopranoTpodiap GynH6 XWTHH, arap, LEJUIoNnosa sa fonxa
MOJLIAIAPHH Napyanaiin.

Sporacytophaga aBIOJUMHHHL BaKULIAPH MMKPOUHCTanap XOCHI
KRITaQ4.

Beggiatoaceac OWjacura KupyBUM OpraHusmiap paHrcus  ysyH
MO TAHMAraH MIUIap KypuHMimMna OYnaid, MIUTApPHH TAlIKIT KHTyBYH
samXUpIArd Katop XyskaipajapHu HyroHnMKIapy Xap Xuai Gynanu.
XapakaTH CHUpHaHMO amanra Olaid. Bupopra cybcrTparra Snuumanan.
Kynaiimun aipuM  XyXaHpanapHu Kynpanarara OYJIMRMIIA  OpKad
6ynann. I’ pammanQuit. MukcoTpod Exn xemoopranotpoduiap. Aspod €xu
MHKpPOa3poQuLIap.

Beggiatoa aBiloau Gupopra cyGcrparra &nuiuMarad uiviap
(TpuxoMma) XOCHII KHIIAJH. Typub Koyras BOAOPOL cynbpuara Got
yKoiapaa yupaiam. Beggiatoaceae ounacy cynbbuLIapEr
cynpbariapraya okcusaind.  Yjaapsm  OK  paHria (AL
OKCUANAHMIIHY ODatHMK Maxcylnortn 6ymnb, Gaxrepus Xyxalipacuia
ONTHHIYTYPT NEMEHTH TYIUIaHuIIAHD.

8 rypyx — xjJamujobaxiepusnap. By Typyx Bakawuiapu
Xy)KalipaCHHHHT YCTH kobuk Gwnan ypanrad. by rypyxra €rTe aBioi
KUApPaIH.
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Sphaerotilus aBnonu — 6up Xysaipann, TaKJaCUMOH rpaMMasui
opragmamniap O0ymub, cyOmonsp oxolmairaH —XuMBUYMHIApra - ara.
3amwkupcuMoH 6§aub, yunapu 6up-Oupu Ounia ynarraw Xyskaiipamapian
TAIKWI TOIIaH Y3yH HIICHMOH Hiaknra sra OynuO Ycanm. Ymapam ycru
UGUTHMIDMKCMMOH MOJ(aliapJaH Ty3wirad KoOUK-KMH OunaH Vpairau
Oynamy. XnaMHAEOOaKTepUANApPHMHI MIUIRpH OWp Heda MUUIMMETpra
CTHINH MyMKWH. XyXaiipanap kuH wunpa OYnuaub xynagmn. Xocun
OYnral XapakarTuas Ki3 XyXalpaiap KUH HYHAAH cUpHaHnO Yukub KeTaim
€KW KUHHWHI [apyajlaHraHua yHOaH 4YUKUIDM MYMKHH. by amion
BaKWJUIapU 4y4dyK CyBlapia, KOFO3 Ba CYT CAHOATH HMKUHIwIapu Owiax
uQJIOCIIaHTaN CyBlapa yupaiim.

Leptothrix aBioau BakwiUIapy - TYFpH TaéKkuanap mawimaa 6yimd,
yJap 3alXKUp XOCHWI KO KOOMK Omnmad ypanrak Xonua yupaiau. babian
ynap aifpuM €y OGup rypyx Xyxaiipamap Xomnunua cy3ud :opulId MyMKHH.
Kobukiaapn Temup &ku Mapradell OKCH/UTADHHHHI THIpaTIapH Omnan
TYHUHTaH €KW KOIUIaHraH XxXoyija yupaiinn. Xyxalipacw Ourra momsp
xupurHra ara. ['pammanduii. Aspod. FOkopuna aiitunrad Bakwuiap kabu
UydyK Cymiapsa smaian. Bymapnan Ttamukapu, Streptothrix, Crenothrix,
Clonothrix aBnomnapn xam Magxy/.

9 TypyX — KypraxiaHyBuW €kH nosnv Oakrepusngap. Yuap 17 ta
aBloa OYyaub Ompuawurad. YiapHudr Oab3unapura KHCKaua TaBcHQ
oepamus.

Hyphomicrobium aBnoau Bakwiiapu HMKKW Y4 YTKHpHRALITrad
TaéKYaCUMOH, OBaJl, TYXYMCUMOH &KH JIOBHACHMOH LIAKIUIH KYpUHHAIIIra
sra. Ynap xap xwil y3yHIWKZArH HICHMOH YCHMTAlap XOCWT KWIAJIM.
Kynmadiumy  mocumon Yeumrajnapu (rudamap) ydmaa — okolnamras
KypTakiapu &pgamuia amanra owany. Kyprakiapy erwirasigad cyHr
xapakardad Oyam0 Konmaau Ba rudanaH axpannd, Oupop  rosara,
cyOctparra €xu Ooika Oup xyxafipara &nuinagu. XeMoopraHoTpodaap.
Yeumm yayn CO, kepax 6§namu. Aspobiap.

Kyuruna nmosnu Gaxrepuanap §3ura Xoc XyCyCHSTJAapra 3raiup.
Vnap omwmrakapbodun (yriepox MaHOaycH3 Ycamurap) opraHuazmiap
6Y1ub, nakrat, GopMuar, aueraTr Ba Oouika OMpHKMaNapHU Y3NaliTHPUIL
XYCYCHSITHTA 3ra.

Pedomicrobium aBmogu xaM MabiiyM pUBOXKIAHUII UHKIMra 51a.
OsaT mwaxIgary oHa Xyxaipaia noisp XHBYHHIH XapakaTdan XysKaipa
(zoocnopa xocun Oymam). Kus Xyxkaiipanu xocun 6YnHUIIM Ky pTakiaHHLI
opkaM amanra owaid. OHa Xyxalipalad @KpalraH Ku3 Xykaipa
STHWIIaHnal CYHIHHA Kynasnu. by aBnos Bakmiiapn Xyxaipacw ycThaa
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TEMBp Ba Maprasell OKCHUIapHHM a@Kpartagd. Tynmpoxkna »Kyaa KeHr
TapKaJIraH.

Hoanun  Oaxrepusiapaan  Caulobacter aBIOdY  BaKUINapu
IMOXjIaHraH Ba OHMp KyrOmaH 4HKKaH TaéK4acHMOH, IYICHMOH &KH
BHOPHOHCHMOH KYpHHHIIIApra sra OYnand. ARpuM XyKalpaiap wWwaKisia
xam yupamiu MymkuH. ['pammanuit. Xemooprasorpodmap. Aspob.
Tynpoxna, yyuyk cyB XaB3anapuzaa Ba Ooiika Tabumii cyGcrparnapna
TapKaJiras.

bomka amnmommapunad  Gallionella Hu  k¥pcaTMnl  MyMKHH.
Bakunnapy y3yH nosUap YHMAa XKOMNAras Ta8K4acuMOH KM 1IapCHMOH
MuKpoopra musmiapgmp. Ilodnapu Oup-Oupura umpMmamm® Ketrau
¢GuGpunranapaas TauKII TonralH Goryanapaan uGopar. [osuanap temup
ruapooKcHaH OwiaH komnanraH Oyiamu. Kymadranma Gunap 6YnunnG
Kynasou Ba Ku3 Xykalipanap nosnap yunapuaa xoiamam. Kefinauamax
yiap moszaH 3oocmopanapra ¥ximab axpanams Ba Ourra 8KM MKKHMTA
TIOJIAp XKOWTAWraH XWBYMHIAPH OWjlaH XapakaTiaHu® Iopaim.
I'pammanduii. XemosmuroTpod (ynap HMKKH BaTeHTIA TEMHAPHH y4
Banentnmrava oxkcniaiinu, CO, sy y3namrupamy). by asnoa pakuwsuiapu
Leptotrix apaonm Omiag OupraiMkaa TEMHPHM CYB XxaB3ajapuna
9YKUIDNUHKM aMaira OUIMPau.

10 1ypyx — pukkercwangap Ba xigamupanap. By  rypyx
MukpooprannsM Japu Rickettsiales sa Chlamydiales  neb Hommanram
TapTUOnapHu ¥3 uuMra oNaau.

Rickettsiales Taptubu y4 owranu Oupnarupamu — Rickettsiaceae,
Bartonellaceae Ba  Anaplasmataceac. Ynap kynm HonmartoreH, ammo
XyKaipa WUuAarvHa Kynaaaurad napasuT BaKWUTApHH Y3 HUura ofaiu.

Baxwinapy Ta€kuacHMMOH, IHApCHMOH &KH MICHMOH [Iakira ara
Oynub, xap Xun pukKeTcwo3 el aranaquraH OKYMIIE KacaLMKiapra
cabab 6ynany. Puxkercusnap XaM Ta8KUaCHMOH, UIAPCHMOH BA HIICHMOH
6ynn0, criopa Xocwi KwiMaiinM, xapakarcus. I pammanduii. Xyxaiintu
Xyxkadipacuaa Ounap OYynuuu® xynasan. Pukkercusinmapau 6ansu
BaKWLIapH Xamaporiiap OuiaH cumOuo3 xonma simaiad. Tunmk
pakuuiapuman  Rickettsia prowazekii TomIMa TU} KaCALIHTHHH
Ky3rataay, kyhinax 6uru 6wian cuMOno3aa sainu.

Chlamydiales Taptubu Chlamydiaceae omnacupan ubopar Gyamb,
YHIa Ofamiiap/ia KacalMK Ky3FraTagurad Typiiap KHpaaH.
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2 cuudy - Anoxyphotobacteria

Anoxyphotobacteria cuudu  dorotpod Oaktepusnap  6Yam6,
KHCIOPOJCH3 (POTOCHHTE3HM amaira OLIMPAIUIaH OPraHu3MIIapHA V3
MHHra OnajW Ba WKKH Taprubra 6Ymuuamm: Rhodospirillales (kupmusn
Gaxrepusnap) Ba Chlorobiales (stum Gaxteprsap). By cund paxumnapu
IIapCHMON, TAEKIACHMOH Ba STIWIraH TaéK4acuMoH 6Ymu6, oqaTna HKKHra
Oymanub xyoasgm. Bawvsu  Typnapu KYPTaknaHu® xam  kymasjm,
rpammanguii.  Xyxatipanapuia OATHHTYIYpT Gyimmm  Xam MYMKHH.
Qorotpod  Oaktepus  Xyxaitpazapuna GakrepHoxmopodmwin  Ba
KapOTHHOMJ nurMeHrnapy Oynamu. DOTOCHHTE3HM amalira ommMpaniy.
®ororpod 6axtepusnap CO, HH Kalitapuin yuyH GoTochHTe3 JKapa&Huna
MOJICKYJIS{p BOROPONHY, KaHTapHIraH ONTHHTYTYPT GHPUKMANapHHH SKu
OOomKa  OpraHHK  MOIMANAPHH  MUUIATATA. Qotonurotpod  Ba
toToopratorpodaap.  O6murar aHaspobmap. Morekyasp  a3oTHu
ysnamrrupuinn  MymkuH.  ®ortorpodnap | HHHT KyNYuMIM ~ CyB
MUKPOOPTAHU3MIIAPUIHAP.

Rhodospirillales (kupmmsu Gaxrepusiiap) TapTubu UKKM OWiAmaH
ubopar: Rhodospirillaceae Ba Chromatieaceae,

Rhodospirillaceae  oumacwra  onruryrypr GaxTepusinapaan
TalKapH, KHpMHu3A  Gaxtepusiap vpagd.  Dotoopranorpod
OpTaHusMiap, ynap OAmMA OpraHMk - MONJRIAPHM (POTOACCHMMIIALUS
Kunamu. bymap Bomopon cympdum Ba aneMeHTap  ONTMHIYrypTRH
yanawrtupa onmabinu. Muxpoaspodmwuiap. By omrara Rhodospirillum,
Rhodopseudomonas, Rhodomicrobium aBJIONIAPH KHPaIH.

Chromatieaceae omnacura KupMH3U ONTHHIYIYPT baxrepusiap
kupamu. bynap doromurorpodnap 6ym6, CO,uu doromurorpod ycynuna
ACCMMWIALAS  KunajM. By  xapaéH  oaTHHrYrypTHM  aHoprammk
bupukmanapu (S, H,S) wuurpokuaa 6Yynany Ba ynap cynegarrasa
OKCuananand. Xakukud  aHaspoOmap. By ommara  Chromatium,
Thiospirillum Ba Gouka asnomnap kupagu.

Chlorobiales Taptubura wxkura omma kupamu: Chlorobiaceae Ba
Chioroflexaceae.  Chlorobiaceae owmacm —  smman OJITHHTYT'YPT
Gaxrepusiap ~ doromurorpodnap. CO, uu cymsdusn pa ONTHHIYTYpT
HIITHpOKKAa oToNmTOTpod accuMminms KWwmb, cynbhariap xocun
Kilagd. Xakukuit anaspobiap. By ounara Chlorobium assomu KUpagy.
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3 cang. Oxyphotobacteria

Oxyphotobacteria cunura GOTOCHHTES, ABHY MOJIEKYIAP KHCTIOPOI
aKpanuiid OWiaH YTauyraH OpraHu3MIap Kupany Ba HKKA Taprubra
6ynumann: Cyanobacteriales (uwanoGaxrtepsiap) —Ba Prochlorales
(mpoxsiopo- durnap).

lnasobaktepusanap (Kyk-Aunal CyBYTNapH) rpammaH(ui, HYKd
MeMTUAOITMKAH KaBaTra 3ra, Kyl KaBaToHl DHIMA XyxKaiipa AeBOpiH,
XykalipacH Kancyna OwiaH KOIUIaHTaH, CHPNAHAG XapaxarjaHajurad
opranusmmap. [{uanoGakrepusuiap Gup XyaHpai, KOJOHWATH Ba KyN
Xyxaifpamu. Xyxaiipanapy IIapCHMOH, Ta€K4acMMOH ExH Oypanran
taékua makmura sra. Kynm xyxa#panuiapd HICHMOH TY3WJMINTa 3ra,
Tpuxoma ki dunament neb aranamy. bawpiu umanobaxrepussap ¥3 Xa€t
LUKITApUHK YTaul JaBpuia Maxcyc XyXKaipa Ky unyanap Xocu/l Kunajiu
BA OpraHM3MH{ Kymaimmura xwsmar «uwiage  (GaouuTiap  Ba
FOPMOTOHMINAP), JKCTPEMAN LIAPOWT/A CAKTAHHLIM yuyH Cropanap exu
aKkuHeTnap, a30To(UKCAINA KUTHDI y4yH reTepoLucTanap Xocui Kuiaim.

1{uanobaxTepusanap Xap XWiI ycyjLiapaa kynasau: OuHap 63 1HHN0,
kypTaknasn® Ba kymwra® OYmunmb. MncuMon — akuiapu TpUXOManu
6ynaxuanapy Epramuia K ropMOrOHEsIapy Ouman (KMCKa, XapakaraH
Xyxkalipanap).

Lnagobaxrepusitapauar 1000 maH OpTHK Typaapn MaekKyl 6ynud,
ynap TYNPOK/Ia, CyB Xap3aiapy/ia KeHT TapKailaH.

IpoxsiopoduTnap — OMp Xyxaifpanu, cHMOHO3 Xonna SIOBYM
LIAPCHMOH, rpaMMan@Rii IPOKAPHOT OPraHH3MIAPIUp. Yjiap WapCHMOH,
xapakarcus. lluTonsiasMack THRaKouanap Ouiian tyna Oynamm. VY
LUAHOOAKTEPHAIAPHHUET  TapkuOmjary 1IMIMEHTH Ba (HOTOCHHTETHK
ANMApaTHHA WYKH TY3HTHIIM Ovnan GapK Ketamu.

[TpoxaopopuTIap  IKIOCHMMOMOHT — MMKPOOpraHu3MJIap 610,
neHrys xaiionnapy (acuuamiinap) TaHanapuiaa Aaiad. butTa aBnoau
(Prochloron) Gop.

Il 6yaum - Firmicutes

Firmicutes 6¥smmMu (fitmis - c¥31u JOTHHYA MUIHUK, ACraH MabHOHN
aHrnatamu, cutes - nyct, Tepn). by 6ynumra xyxaipa n1esopu rpamMmycoOaT
THINOA, WAPCHMOH, Tagkya &EKM HICHMOH  IIAKIIH, Oab3unapa
[LIOXJIAHTaH, XapakaKaTuaH, Xapakarcu3, Guirap 6¥amuub Kymasau, Gan3aH
cropanap épraMuma kymasmm, GoTocHHTesra 3ra Oymmaran XemoTpod
opranuzmuap. Adpod, aHadpob Ba GakyaLbTaTHB ana’pobiiap, cnopa XocH:
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KITyB4M CKM CIIOpacH3 GaKTepusiap, akTHHOMMIETIAap Xamia ylapra
AKUH NPOKAapHOTNAD KUPAH.

1 cusd - Firmicutes

By cundra 3 rypyx npoxaprotiap kupan.

1 rypyx - rpammycfar xoxkumap KHpag¥ Ba yuTa -
Micrococcaceae, Streptococcaceae Ba Peptococcaceae omnanapwan i3
HMUra OJIajdn.

Micrococcaceae omackra mapcuMON LIAKILTIA Gaxrepusinap kupud,
Xap Xl TeKUCIMKAa OYnuHuG, Xap XuN IIakwiy TYamiap, nakernap
Xocun xwnagu. Tynpokaa, cysma yupaiiam. Hecuk xowan Xa#HBOHITap
Tepucu Ba IMWNIMK KaBamjapuia yupab, Kacamumkiap —Bykyma
KEJITUPAJIH.

Streptococcaceae OMNACUHHHT BaKWTAPH CYT-KATHK MaxyJloTiaapu
Onumiaa, cunoc Tai€pram Ba GOIIKATAPAA KATTAa axamHsTra ara 6ynuo,
HapCUMOH €KH OBall KYPUHMINTA Jra, Xy alipanapu xKypT-kydT 6ymmb,
VKKATaaH KU TYpTTanad OHpAammub, Xap Xuil y3yHIHKIA 3aEKHD XOCHT
Kiwiam. Tynpoxna, yeumank Oaprnapina, CyT Ba YHIAH TanépnaHran
MaxcynoT/apaa yupaian.

Peptococcaceae onnacu Bakdtapu TYTpoKaa, yeumumknap yeruaa,
0Nam Ba XaHBOHJIAPHUHI OLUKO30H-HYAK Hy/iapuma ydpal, LIAPCUMOH
WAKH: ylap alOXHA2 UKKHTAZaH 3aHkup, TYpTTanaH xkyOcumon
HaKeTNap XOCHI KITyB4YH IIPOKapHOTIIApMp.

2 rypyX - 3HAOCTOpA XOCHI KWIyBYH TaKia Ba KOKKHAap. by rypyx
opranmsmnapu Bacullaceae ounacura knupu6, 6ewra Bacullus, Sporolacto-
bacillus, Clostridium, Desulfotomaculum Ba Sporosarcina aBJIOAIApUHH
¥3 mumra onau.

Xyxahpanapy TadkyacumoHn (Sporosarcina amimomuaaH TamrKapu).
Bakuniapy xapakaryas, HepUTPUXHAT XMBHMMHIAP GIUIAH TAbMHRJIAHTAH.
Criopasiapu Xy»alpaHiuHI Xap XM KMCMJIAPMIA XOCKI 6ynub, xyxaipa
WAk ysrapmaciuru €ku GapaGaH Tadkuacu KM Oyr maknmaa O¥nniu
mymkiH. Tynpoxaa, cyBna, oxam Ba XaliBOHNAap Xa3Mm CHCTeMAcHia
yupanuu.

3 Typyxra cnopa XOCHI KHAMAMIWIAH TaSKYaCHMOH IMAKIUTH
Lactobacillaceae  owmacn  Bakmnnapu  xupub, TYnpox, YeuMITHK,
XaHBOHJAPHUHT OLIKO3OH-HYaK Hymiapuaa Ba CyT MaxcynoTnapuia
yupaim.

57



2 can¢ — Tallobacteria

By cundra akTHHOMULETAp B4 yjiapra sKAH OpraHU3MIIap KupagH
Ba 3 rypyxra 6¥nuHasy.

1 rypyxra kopunedopM OaxTepusnapH KupHO, cropa XOCHI
KuaMaiigurad, Oup TOMOHW HyfoHnamran Taék4a Iakiaura ora
GakTepuAnap Kupaad. Yiapra HOJIGMOpOEH3M XYCYyCHATH xoc O¥nu0,
fan3aH XaTTa Taékua Imaknura dra OYnuIUM Ba Ycum skapa€Hmia Kaira
TaéKua Ba WIAPCHMOH [IAKWIM OakTepHanap XOCHI OYIuuM MyMKHH.
Bakuinapn ofaM, XaliBOH Ba YCUMIHMKIApAAa KacalMk Ky3raraan.
Aprpobakrep Xam wiy rypyxra KupuO, IMapCHMOH IMakmiM (opmasap
XOCMJ KHNaaW, Oab3aH DCa FUIanT, JMMOH IHaKiiu KYpHHHIITAE 3ra
Oymanu.

2 rypyxra Propionibacteriaceae ownacy kupu0G, Propionbacterium
Ba Fubacterium assioaiapyaaH TAIIKWI TONTAaHANP.

Propionbacterium aByiojii XyXKaiparapn TYFpH, WOXJIAHTaH TatKya,
TYFHarny 8KM WHCHMOH IIaKjuiapra sra. bab3an 10apcuUMOH  IMAKLTH
6yanum xam mMyMkHH. CyT MaxcyJoTiapuja, OfaM TepPUCHIA, OUIKO30H-
yuak fynnapuaa yupadnou. bBab3u Bakwulapd [HULIOK Taiépaaliia
wumaTuaan. bansunapu ogam Ba XallBOHIapaa Kaca/LIMK KY3rarain.

BEubacterium apJiogura TaéK4acHMOH IAKILIK cllopacks GakTepusiiap
kapulb, OlaM Ba XaBOH OPraHU3MUOA, XalMBOH Ba YCUMIMKIApIaH
TaliEpnanrad MaxcynOTiapaa KeHI Tapkairad. bawb3u typraps Kacaliuk
KY3FaTyBYWIADAKD.

3 rypyxra Actinomycetales TapTHOuM Kkupamu. Ynap IDOXJaHIaH
ruanapnas aGopat O6yaub, ymapaan munesui Xocun 6¥naau. Tudanap
oup xyxaitpanu, tuamerpy 0,5-2MkM. Arapiy 03yka MyXUTAa YCTUpUiran
aKTHHOMMUCTIApAa CyOCTpaT Ba XaBO Muuenuitiapm Oymamm. Xaso
MULEIMHNAPA  TYFPH  LIOXJIAHT@H, CHOHPA/ICHMOH,  MYTOBKACHMOH
kypunnnia 6ynaau. Criopabamanapn 6Yaub, ciopanap Kyuaidum yuyH
XH3MaT KUnajB. bap3yM aKTHHOMHUUETIIApaa Xapo Mulie/ianapy YpHHza
Xap XM IOX/IAHTaH Taékuanap G¥nams. AKTHHOMUIETIAPHAHRT canpoguT
XWnapy XalBOH, 04aM Ba YCHMIIMK KacaulMKiapura Kapliy Kypalmuimia
WIINATHIAOMIAH AHTHOHOTHKIAD aXparaiy. AKTHHOMUUETIAp TapThOM
ONTUTA OMNAHM Y3 myura onjiu, Oab3uiapu OlaM BAa XalWBOHNAapAa TYpIH
KaCaJUTMKIapHU KY3FaTaliy.



I11. Tenericutes 6yanumun

by G¥aumra puran (Karruk) Xyxaiipa nesopu HyK, rpamMmandmii,
NEHTUROTIIMKAH CHHTE3aMaliinrad IpPoKapmoTnap, OoAaM, XaifBOH Ba
YOUMIMKJapiia KacaiMK KY3FaryBud MHUKOIUIA3Manap kupaid. Ymapna
XyKaiipa neBopu HYK. Xyxalipa MemOpanacu 3 kasatmas ubopar 6§46,
oBan €KW IIAPCHMOH WAKILIM, Oab3wiapy WICUMOH LIOXJAHTaH Oyimmu
myMkuH. Katranurn 125-250um, 65116, SHr xuuuk Gakrepusnapra sKHH.
Bupycnap kabu Gaxrepuan QuneTpman ocon yramm. Ymap Mollicutes
(mollis - TOTUHYA IOMIIOK, cutes - Tepy §KM NYCT) CHHGHHM TARIKUI ITHE,
Mycoplasmatales raprubu Ba 6y raprubra 3 omna - Mycoplasmataceae,
Acholeplasmataceae Ba Spiroplasmataceae nap kupaau.

IV. Mendosicutes 6yumun

by 6ymumra Xyxaffpa AeBOpH TAKOMWLIANIMATAH, TIENITHAOITHKAHK
HYK, xyxadpanapy mapcHMOH, TaBKYaCHMOH, CIMPalNCHMOH, MHpaMHIa
KYPHUHHUILIK, KBaAPaT, OATH HYPJIH IOJIAY3CUMOH, MULELTHIIM Ba X0Ka30
INaK|  MpOKapHoTIap Kupamu. bawsm  Bakwuiapw  rpammycoar,
Oab3uyiapn rpamvanbuil Gysmamy, sHAOCTOpanAp XOCHN KHAMAIM,
KYIUlapy Xxapakaryaq.

Kynrusa sakumiapy Xakukuii anaspoGuap, Gabsunapu  a’3pob.
Tanky MyXUTHHEHT 3KCTpeMasT XONlaTIapuaa sinaiiny.

bymamra Archeobacteria cundu wapud, ynap yaunuar GU3NOIOTHK,
OUOKUMMEBHE XyCyCHAT/IApH Ba IKOMOIMACHHHHI HOSOMHMrU Gunan Golika
npokapuoTiapjial KeckvH dapxiaang. Xycycan, pnbocoma PHK-5S Ba
16S, tpamcmopt PHK Tapkubm Ba GupraMud Tysunummu Ba Xyxkaiipa
JleBopd Jinua meMmOpanacH TapkuOn Ounad axpamwb Typaw. Babiu
TypstapuHuHar 100°C nas Xam I0Kopu Xapopartia pUBOXKIaGHMIE Ba SoliKa
HOE6 xycycHaTnap Oy XU HpoKapHOTIApra XOCHP.

Apxubakrepusnap 5 rypyxra oyamunanm:

1 rypyxra «MeTan XOCHJ KWIyBuM» OakTepusuiap kupaau. YiapHu
Oup KaHua aBnomnapu Mamxkyn: Methanobacterium, Methanococcus,
Methano- sarcina Ba xoka3ze. Ynap [mapcuMoH, TaSKUacHMOH [AKUTH
Gakrepusiap.

Crnopa xXocw:1 kuimaion. Xakukuldl awaspoGmap. O6amrar Ba
daxyneraTus  XemonuTOoTpod Ba  XeMooprantpodmap. DHeprusHum
sopoponnn mumaru6, CO, Hu MeraHrava Kaitapuim #Hymu Ouwian 8xu
CHpKa KUCJIOTA Ba METHN CHHPTHHH Owkrutul, metan Ba CO, xocun
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Oymuumman onagd. Ynap TYHpPOK, OOTKOKIHMKIapha, XaflBoH Ba
OJTaMJTAPHUHT OLIKO30H-UYaK Hynapuaa TapKairaH.

2 rypyxra adpo0d, ONTHHTYTYPTHH  OKCHAJIOBYM,  ONTHMAaI
puBoxianuin xapopars 70-75°C, pH ontamymu 3 6ynran aumnodhui
OakTepusiIap KUpamu.

3 rypyxra ontunryryptau H,S ravua kaiitapyBuy, oOnTHMAal
puBoxnaHumr  xXapoparn  85-105°C  wHccux  cyBmapAaa  TapKaiurad
HpOKapHOTIap Kupaan. Xakukuil ana’pob. O6nmrat Ba (axynsTaTUB
xeMosinroTpod Ba xemoopranorpoduiap. Thermoproteus, Thermophillum,
Desulfurococcus Ba 6oimika apaoamapyu 6op.

4 rypyxra ranobakrepusnap xupuO, "xBaapat Oakrepusanap’ xam
nevunand. Ynap NaCl uuar 20-25% s spuTmacuia xaMm pUBOXIIaHAIH.
Ynap wypaaniad TYNpOK, CyB XaB3ajapd Ba Oouika cyOcTpamiapaa
TapKajraH.

5 rypyxra Tepmoauunodun "Mmuxonnasma’ nap Kupul, OKOpH
(60°C) xapoparna Ba ract pH na (1-2) puBoxutanagu. Ynap SAnoHustHuRT
UCCHK MUHEPal CyBIapraa TONMATaH.

MMKPOOPTAHUSMUIAPHUHI VYCHUILIU BA KYNIAVMMILHN

Muxkpoopraammiaap XaMm OOLIKa THPHUK opranu3mnap kabu Ycanu Ba
Kymasau. Yeum feranna, xykafipagary OyTyH xuMEBHMH MOJNaIApHUHT
(oxcun, PHK, JHK Ba bowkanap) 6up-Ompura myranocub Tapsna
Kyuaiumy TyHyHmiaay, Veumn narmwxacuna Xy*)alpaHuHI KaTTanurd Ba
maccacy omanu. XyxalpaHHHI KaTTaidr¥ MabiyM Japaxkara eTKaHXaH
CYHr, y kK¥nas Gormiay.

K¥ynaiiuir 2e6, MUKpOOpPraHd3M xykaiipa COHWUHMHI OILMIUWTA
adtunamy. Kynmafinr xyHpgamanrura OYynwHMm Hynu Owmiiad, 9y3@mawml
(mepersxka) #ynu Ounal, KypraknaHud, ku cnopa Xocui Kb amanra
owa . YMYMaH, NPOKAapHOTIAPHUHT KYNalnIny )KuHcCcH3 OuHap OYiiuHu0
kynadnmaunp. Kynailum sxapagau XyxalpaHuHr y3aluIuuaas, HyKI€OH
HHUHI MKKura OYmnuinunad 6oumanann. Hywieoun cynepenupaniaiiran,
3uy xoinawrad JJHK monexynacuaup (y peruiMkod Xam jeiinand).
Muxpoopranmsmnapia xam JIHKsunsar pennuxammscu, THK-nonumepasa
Ba Goka epMeHTIap opKaiu amaira omanu. JIHK awur perumkanmsacy,
Oup BaKTHHHT ¥3H/1a. Kapama-Kapmy HyHanuuifa KeTaad Ba ¥ UKKIIAHAO
Ku3 Xyxalipanapra yragu. Kus xyxkahpana xam JHK kerma-kemurn ona
XyXadpanukuaek Oynaam. Pennmkanms Oaktepua Xy alpacwHUHC
KyTaiumura Kertaaurad BakTHUHT 80% sy srayialan.



AHK pemnnxanuscunan cyHr, Xykaipanapapo TYCHK XOCHI Oyanm.
By Mypakkab sxapadHimp. ABBAIO XyXKaipaHMHI HKKH TOMOHMIAH
LMTOINA3MATHK  MCMOPaHAHMHT MKKH KaBaTv YcaiW, CYHrpa, yiap
opacnia NEeNTHAOrAMKAH (MYPEHH) CHHTE3NaHAAM Ba HUXOAT TYCHK
Xocu1 0yiann (24-pacm).

24-pacw. Baxtepusapaa 1¥erK naino 6y aumm.

Tyenx UKKU KaBar HATOIIA3MATHK MemOpana Ba
venTuaornukannad ubopar. JHK pennmkanmscu nasomuaa Ba 6¥myRum
TYCHK XOCWJI OYIMIIM BaKTHAA XyXalipa Y3iyKCH3 YCauu. by Baxrma
XyXafpa JIeBOPUHHMHI [ENTHIONTHKAHH, HHTOIJIA3MaTHK MeMOpaHacH,
AHrn pubocomanap pa OoiKa opraHe/anap, OHpukmanap, Xyiulac,
LMTOTIa3Manary OupuKMaiap Xocwt 6ynagd. BYNUHAWHHAT OXMPrH
CTaAMACHAA Ku3 Xykadpanap Oup-Omprman axpanagy. bab3ad 3ca
6yamynin xapaéau oxwpurada Oopmail, OakTepms XyXKajiipalaputuHr
3aHIKUPU XOCHII O¥1aam.

Tagkuacamon Gaxrepusiap OYIHHUIWMIAH OJinuH Oyitura ycamw Ba
ukknra Oysuna Gomnalimy. Taékwya ypragas can Topagadm Ba HKKUra
Oynunann. Arap Xyxalipa uKku Oup xuan Gynaknapra Gynmnca, Gywmra
usomopd 6ymannm (nso-renr) aeinnany. Kynunua rerepomopd Gyanamws
Ky3aTHIa/IN.

Arap xwBuMHAM Xyxkalipa O¥nMHca, Ku3 Xyxaipaga KymvHUA
XHBUMHNAp OYnmaiiny, ynap oHa Xyxaiipana xonagd. KeifMuuanuk us
XyXKaiipanan XMBYMH Ycamu. [lemak, oHa Xysxalipa Oupramun Xxysxaiipa
nesopy, GumOpwmiinap, xwedmHmapra ora Oynmagum.  Crupoxertanap,
pUKKeTcwiinap, 0ap3u auMTKHAap, 3aMOypyFmap, coaja XaiiBoyap
(mpotucTaap) kyHaanaHrura OYmuHnG  Kymasgd. Mukcobakrepusiap
“uysunuG” €xm “roprmnmé” kynasan. Assan Xyxaipa GYynuHanmran
KOMMIAH  TOpasnH, CyHrpa Xyxkailpa JIEBOPH MKKH TOMOHMAAH
XY)KaUpaHUHI WMKHM TOMOHMIa Kapa® Oypragu Ba OXApHOA, HKKWIa
Oynunamm. Kns xyxalipa §3u umuromsiasMarik memopanacn 6yiranu
X0J11a, Xy»Kalipa J1eBOpUHE BaKTHHYA cakiad xonagn. Sellibera asmommra
MaHcy0 GakTepusnap KypTaknaHHIl #ynu Gunan KyualunmM Ky3aTHIra.
AsorobakrepHuMr kymaiimmmna  Xy:alipa aBBan  CaKKM3ra  yXimaurs
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6ynamm, yHaaH HKKuMTa Xykaiipa xocua Oymaam. Xocwn OYaiuuHu
K.W.Pysakos CyT KHCIOTA XOCHJ] KMIyBuM Oakrepsiiapna Ky3aTraH.
Bynua Gaxtepua Xy:aipacu ryé cmopauruiira yxwab xosajs Ba yHMHD
HYMIA €TWIrad TOHMIMUIAp TAlKApUra YHKanu.

Babn3u OGaxTepusnapia JKHHCHI skapa8H XaM KysaTHanb, ymra
KoHblOTaUMs Aeimiamn. By Xun kymaluin  Xakuaa  «baktepusiiap
reHeTHKACH» MaB3yCHIa MabiiyMOT OepHiaiy.

Ulyunait xuiu6, Yeniny Ba KYNalully HATHOKACUIA MIKPOOPTaHU3M
nap KojioHdsAcH Xocwi OYmamu. YiapHunr Kymaiuwp oKyfa KarTa
TE3THK/Ia aManra owaau. ['eHepammsi BaKTH MHUKPOOPraHMsM TypH, S,
TamKy MyxuTra (03uK Myxur TapkuOu, Xapopar, pH) Gormuk. I'enepais
BAKTHHUHT JHr ornruman myamatu 20-30 nakwka O¥nca, 2 coarna 6 ta
reHepauysa oLl MyMkHH. OIaMHHMHT INYHUYa aBJOAWMHH OSIMII Y4YH 2Ca
120 #in BakT no3uM 6ynagu. AMmo Gakrepusanap y30K BakT 20 MEHYTIHMK
reHepanus XOCH KATHIL AYu OwnaH Kymas onMaiimd. Arap ynap Oup Xuit
JaNaUMKIa Kynairanaa »au, 6up noqa nuak taékuyacu E. coli 24 coarnan
cyur 2% &xu 10% amnon kosympran Gymap smd, Oy oca 10 MuHDIab
TOHHAHY TALUKU]T KHNaju. bakrepusHUHT YCHLIA [y Tap3jia AaBoM JTca,
24 coarnal CYHr TYIUIaHTraH Macca ep mwapy maccacuaal Oup neua mapTa
ornp 6yaub uukap dau. AMMo, amanga OyHnail 6¥imaiinu, YyHKH O3yKa
MOIJATAPHUHT  ETHLIMACITMIH  Ba  XOCHN  OYaram  Maxcysrornap
GakTepuSHAHr Kymaimnmun uexiadam. Osyka MyxuTd okub Typrasia
Oaxrepusiap xap 15-18 munyTaa 6¥nuunbd rypamd. CyioK 03yka MyXuTaa
faxTepUsiap YCMIN TE3JMIMHUMI BakITa Kapal® y3rapuiunvbd Ky3aTHIL
mymkuf, O3yka MyxXpTIra TyUoaH MMKPOODPraHH3miiap aBBaJlo yHId
MOCTIAINAAN, CYHI Te3IMK OGMAan Kynasay Ba Makcumymra unkaju. Osyka
MOANANAPHUHI  KamalMild Ba XOCWI Oyiran  MaxCymOTHapHRHT
Kynafiniura kapab, Youus cekuHialnan pa ryxraim (25-pacu).

Arap Oaktepmsimap sHTH Tal€pianran o3yKa MYyXTHra JKHica,
OupHRuM JaBpaa yjap kynaiimaitnu, Oy Aasp jar ¢asa naBpu AeHunani,
gar ¢asa maepupa OakTepHsiap O3MK MyXuTra Mocnawiazgd.  Osyka
MyXuTHuHT pH EKn yHRUHT TapkuOH OpranusM ydyH Kynai OyiiMaca, yHna
nar aza y30k J1aBom sranu. bynapnau Tamuxapu, 6aktepussiap Xyxafipacn
Synummnra Tafép Oynmacnuru €xd 3axmpa O3WK MOLJanap eTapliu
OYIMACIIHI, HEPIUA CTULIMACIHMIY HATHXXKacuia Xxam jar ¢asa aaspu
a6 keraan. Kynaii imapoutaa jar dasa xyaa €3 yraiu:

[.Jlar daza maBpuia Xyxailpanapia HyKIeMH KHCIOTajap MUKAOPH
kymasan, 6y 3ca kywiab OKCHI CHHTE3IaHMImra onmd  Kenamu.
Xyxkaiipanap cysra Tyiunan, GpepMeHTIApHHAT aKTHBIATH OpTaay, OyHH
W.J1.PaGoTtHoBa Ba Gouikanap (1959) annkmarasnap.
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2.Jlar ¢azanau cyur skcrnoHenuuan ¢asa Goumanaau, 6y dazana
Xanu Mo/Ulanap anMaliuHyBHMIA 3axapnM Moljanap XocHsd OYnmaran
0yu0, OaxTepusuiap Te3NHK GMNaH Kyuasan.

3. Yenmnn CeKMHIfauTUpy Byl dasza. by dasana »unu 03uk mopnanap
KaMasfid Ba Mouzanap alMauiMHyBH HATIDKACHAA 3aXapiy Moianap
Tymnanany, 6y ica XyxafpanapHuHr KyDallMImura TYCKUHIHK Kuiub,
yhnapHu HoOyn G¥sumura oMo Kenamnm.

4.Craunonap ¢aza. by dasasa sHru xocusn Gynaérranm Ba HOOYA
6ymacrran Xykafipanap couu TeHr oyamu.

5. Xyxafipanapaunr HoOyn 6ymuin dasacu. By dazana depmentnap
HoOyx O¥nran xyxaiipanapun spurub obopamm (25-pacm).
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25--pacy. MUEKPOOPTaHH3MIAPHHHI PUBOMUTAHMLE (a3anapi

MukpobHONOTUSHIHT PUBOMITAHNINH KeifnHru BakTaa Oy dazanapuu
snana anuknamTapa (Mumycras, 1987) Ba kylimpard pUBOKIaHMIL
dasanapura 6¥aub ypranwna Gonmanmm (25-pacm).

1.bomnmarrmy {crammonap) ¢aza — MUKPOOPTaHM3IMHHHI  03yKa
MyxMTara Tymranaas 6oumuiab, 1-2 coar gaBom staau. By dasaia Xyxatipa
COHH OpPTMalIu.

2.J1ar daza — kynalumHuHr Ty TITHILY (TopMosianmig). By daszana
Gakrepusuiap HHTCHCHB YCalu, aMMO YJIAPHMHI OVIAHMIIN Kydd Kam
Oynagn. by uKkd QazaHu OakTepus NOTYIALUMACH PHBOMNIIAHMUINHUHT
MYXHUTTa MOCJIALIYB (hazacy aeca Gymamu.

3. Jlorapupmuk ¢asza — skcnoHeHUHalt kynaituw ¢asacu. Kynaiiuia
KaTTa Te3/MKa KeTajy, Xykaiparap COHH TeOMETPUK mporpeccus O6yitnga
oprazu.

4 Manudnii reznannuw dasacu — xyxaiipanap kampox daon Gynanu.
reHepanuMs BakTH 4y3wiand, YyHKH 03yKa KaMasiy, 3aXapiil MOIaaiap
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xocut OVaau, HaTmkaga Kynaituim cycasmu, 6ap3u xyxalipanap Yiaagu
XaM.

5.Cranwonap  ¢asza—xocun  Oymagdran  Xxyxadpanap  COHH
Vnagwradiaapu cond Owrtap Tenrnamand. llyHvsr y4uyH THpPWK
Xyxaifipanap COHM MabJyM BaKkT JaBOMHIA OWp XWI Japaala Typaau.
Tupuk Ba ynran xyxkadipanap coHm cekuH-acta kynasan. by dasa ana
Oowrkaga "maxkcuma craypoHap” daza ge6 Xam ataganM, YYHKH
Xyxafpajiap COHH MAKCHMYMIa €TaiH.

6 - dazama yaran Xykalpanap cOHM Kynasnu,

7 - daza - xyxaiipanapuuur norapudMHK YiauMm dasacu 1ed
HOMJ1aHHO, YTl JOMMHH Te3TUKIA 1aBOM 3TaAH.

6—8-ymum ¢azacu. by dasamapma YmyBum Xyxkaipanap COHM
KynaroB4yd  Xyxaiipamap coHunaH kynm Oymagu. 6-dasama  Yuiran
Xyxalipanap conu owazm. 7-haza xyxaipanapHuHI JTOTapudMuK YUK
6ynub, OyHna Xyxaitpanap gouMuil Tesnukaa yaub Typaiu.

8§ - d¢azama  XyKadpatapHMHT VAWM acTa~-CEKMH KaMasioy.
bakrepus nOmy;ISHMACHHHHT OXHPrH y4 dazacupa (6-8 dazaiap) yrumu
03yKa MYXMTHHMHT (M3UK-KUMEBUH XYCYCHSTIapHHU Ba Oormka
cababrmapHu OakTepusi XykKaiipach yduyH HOKY./Iaid TOMOHra y3rapuimuu
Ourad Oofnuk. Dbaxrepus yuyH HOKynall IUapoWT fo3ara Kejaju.
Xyxkaifpanap WyHgadi Te3ukAa YAaIuKH, OXHPH XaMMacH KHpUIHO
KETamM.

Muxkpoopranmsmiiapss  6u3  kypud yrran  €nMK UAnILIa
KyTiafiMivaa MUKpOOpraHuaMiap JOMMO Y3rapu® TypyBuM INapOUTIA
6Vnanmninap (apHU, 03yKa MYXHTH Y3IIYKCH3 OKUO Typmaiinu, 6anxu &nmuk
uaunpa Oynanm).

BakrepustmapuuHr pUBOKIAHMIN UHKIMIA Oup Heua OOCKMYHH
Kypum mymxud. Macanan, nugag taékuacm Bac.subtilis € Bakruaa
NepuTpHxMajl TUIAA XHBUHHJIAHFaH Ba cepxapakar Oynca, xeliuH
XUBYHHIapHHY Tamuiad, Te3 kxYnas Oomnaidau Ba y3yH 3amHKHpra
aiylaHaad. 3aWKUpIary Xyxkaipanap KONOHIACHHH IITMMIIHK «300171es
Ypab Typamn. Cyurpa xap Oup xyxaipa wdapma cmopanap xocusn 6yna
Gournaiiny, KelluH Xyxaiipa nycTH »puilau Ba criopajgap OYHIHO KOTaIH.
Cunopa Kynad mapoutra Tyiuub Kosica, KafftajaH xapakaTuaH Oanumuia
YeuG vumkamm (26-pacm). bynman Tauikapu, OyHAal pHUBOXIAHHIN
WakiEHu Hicumol Gakrepus —- Cladotrix dichotoma na xam  KysaTuiu
MYMKHUH {27-pacm).

Byuaan rtawkapu, OakrepusyiapHH — KYNaWTHPULIHMHI — O3yKa
MYXHTHHY JOUMUH sHrunab Typud kynairupuin veynu Xxam 6op.
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By Tumpgarn MHUKPOOPFaHU3MapHU KYNAHTHPUINHM aMaluériia
XeMocTar 8kM TypOugHocTarinap/ia amajira omupunant (28-pacm).

26-pacMm TTudan Gamurack Bac.subtilis 27-pacM. Cladotrix dichotoma Hpur
HUHD  PHMBOMXUIGHMII HHK/H PHBOKNAHMI LIMKIH.

Canoarzna MUKpOOpraRM3MiIapaal Goiialii MaxcynoTiap oaMiaa
By ycyi xeHr kynmaduinand. Kyfinga XeMOCTATHM CXEMATUK TY3HJIKLIH
kypcarunran (28-pacMm). MHEKPOOPraHM3MMAPHA Y3IMYKCH3 Kynaifrdapunl
yCyAMaa AOMMO YAdpHH MabiyM Kynmafium ¢asacuia KyJaid mapour
spatu6 yuwab Typunaam.



28-pacm. XemocTaria MUKPOOPTaHU3MITAPHH Y3IYKCH3 KYaliuamg.

! — 03yKa MyXHTUHH Kepak BakTHAA coub Typril Kysypu (T) Ba 03yKa MyXHTHHH
KCPaK BAKTAa KOMieHCAURAsLAam (T¥amapub Typum) ¢usnrpu (KD) Gunau
TabMHHITGHI8H WU,

2 - gacoc;

3 -- o3yka Myxurru (CP) Tviim6 Tvpazuran XeMocrar:

M - apananrrapruu (Mewmanka); OB - xaBo duasTph; Ol — HaMyHA OIHII KYPHIMACH.

4 - kalyn kwn o OB -- XaBo uHKapaimran GuisTp

MUKPOOPIAHU3MJIAPHUHT O3UKJAAHUILYN

Muxpoopraduzmiapra xaM OOLIKa THPUK MAaBKY/I0TJAap CHHIrapH
o3yKa mMoazamapu 3apyp. Osyka monna neb, ojaTaa THPUK OpraHu3mra
Tynb €xu  sheprus MaHbam OYnm® &Exky  Xywalipanud TapkuOuii
KACMJIApMHH KypHUI YUYH HUNaTUIAAMTaH Moajaiapra aitunany. O3yka
MOAfANap 3ca  XyXKaifpara Tallky MyxXUTOaH Kejanu. baxrepmsjiap
XyxalpacH HYMIa O3yKa MOJUIAIAD KUPHIIN Ba XaéT (aoausTUHRHT
OXUPIA MOJLIATAPUHH TALIKY MYXHTIa &Kpaiind Yukumy yaapHunr OyTyH
TAHaCH OPKaju conup 6¥nany, WyHUHT yuyH Oy xapadH xyua te3 Gopand.
Monpanap alMallHHYBY HKKH skapaétiad ubopar:

Dramkn MyXuTaaH Yeum yuyn sapyp OVarad o3yka MOAAazapiu
KaOyl KWAHIU Ba YNApAAH XYXXKalpaHuHr SHTH TapkuOuil KucMuHH
CHHTE3JIALL;
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2) xaér (QaoNMMATHHHUHT OXHPTH MaxcyJOT/IapHH¥ TAIUKM MYyXHTTa
YMKApUIL. MUKpOOpraHM3MIap O3yKa MOAFANApHH TYFpUOAH-TYFpH
Y3IaINTHPANIA MyMKUH 8KH YRapHU Y3rapTup#0, Y3mamTHpHira SpoKin
XO/ra KeNTUpUMIEH MyMkuH. OBKaTIaHUIUHBMHT yCyiaapy Muinycrul
(1987) ‘romonuzad KyHHUgars4ya TaJKMH KWIKHAAH, S#bHUA THPHK
opraHM3Miapia WKKM XUl O3HKNaHMUI YCYIM MAamkya: ronosoil  sa
rosiour.

Fomo30il ycynmuWaa OBKaTJIaHUILAA OBKATHHHI KaITHK 3appaigapu
OPraHN3M TOMOHHIAH IOTHJIAAH, CYHIPA OBKAT Xa3M KWIHUI Hyrmua xa3zM
KUTHHaAN. by Xunaary oBKaTiHaHu XaHBoOHIapra Xocaup.

Conogur yCynuaa OBKATIAHMIIAA OBKATHY IOTHILI BA Xa3M KH.IyBUd
Maxcyc opramjapu GyiMaraH THPUK OpraHusmiapra xoc Oynu0, ysap
CyBIAa SPHTAH O3yKa MOJIQIAPHM KHM4YMK MOJIeKyJaiap Xoiuupa cypub
onamM. By Xunmaru OBKaTIAHHII YCUMIMKIAD Ba MHKPOOprammsmjapla
XOCIUP.

Kyn oprasuk  Oupukmanap (OKCHINap,  HOAUCaxaphiuiap)
nonuMepaap Kypapuimpaa O0ymub, yaap MUKpOOpraHM3Myiap TOMOHHW/AH
oTwib, Oepocura MoUla AIMAINMHUINUAA MImmatanmain. bynnai
Moananap GaxTepusanap MeMmOpananapumal ¥y1a ojaauran oann#
GupuKkManaprada mapyananamd. Karra momekynanap — sk3odepMmeH1niap
épnamuna napyanadub, MHKpoopranusmiap 6op Myxurra uakapunaiu. by
XWIDArs xa3M KWIMII Xyadpanan TallKapuia XasM KW AeHusmo,
(hakaT MUKPOOPTaHH3MJIAPTA XOCAHUD.

O3yka MOANATAPHHHT MUKDOOPranu3M  Xy}anpacura KHPHIIH.
MBEKpOOpraHu3MIIApHHAT YCHIL yUyH CyB Xyaa 3apyp. dysku osyka
MOMUIANIApY CyBAa dpvraH xoiia Oynub, ymapuu Oaktepusnap onvd, ¥3
XyXkafipanapuud THkiaiau Ba osveprus onand. O3yka MyXu1JiapHia,
MHKpPOOPTaHH3M Xy)KalipacMHH KypuIld y4yH Kepak OynraH Xamma
3TeMeHTIIap, MUKPOOPraHH3M Y3IALITHPAAMTaH Xofiaraa OYmuiy Kepak.
CyB/a opuraH 03yKa MOAzanapy OakTepus XyKaidpacura xap Xui ycyanap
épnammia Kupamu. Xykalipara ygapHuHT YTHUIMAR Xykafipa NeBOpH
Gappepmik Basudacuuu Oaxkapca, LHUTOILIA3MATHK MemOpana ak1us
TAHIOBUM POJIMHH YiHaiinu. Moananap Xysaiipara naccus auddysus
OpKan{, KOHUEeHTpauusanap $ApKU (HOdIEKTPHK Mowranap 6ynca) Exu
dileKTp moTenuuaiapy Qapku OYiuua (LHUTOMNA3MATHK MeMOpaHaHUHT
HKKA TOMOHHIA YIEKTp TOTeHUHaIaps ¢(apku) Mapxya Oyica yrauu.
Moznganap TpaHcnopTd ocornamral audQysus OpKaiu, KOHLEHTpalus
(hapKu MaBxKy/ WapouTaa sHeprus capianmaii XaM 103 OepUIIE MYMKHH.
Slua OGoixka THIM &KTHB TPAHCHIOPT, MOMRANAp XyXkaidpa udura
KOHLICHTPALHMA 1'Pa/MCHTHIa KapIlK HyHaiunia Xam kupaau, Yira AT®
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capgnanani. By MexaHW3M MOANANapHUHI MYXHUTOArM KOHLEHTPALUMACH
KaM OYiraHmd XaM MUIAaTHIaNN.

baktepns Xyxafipacuna nepMmeasa MoJiekynmamapu 6ynnG, ynap
Xyxadipara Moajanapay oand Kupuirna xusmar kunaau. bupruna E.coli
XyKa#pacupa naxtosanu Yrxasagurad 8000 raua mepmeasa MONEKyJacH
MaBxy/l.

Kann mMonmanapuunr Xyxalipara yTulunga, aBBaio yiap Xxyxaiipa
Taukapucuna depment Epnamuna docdopranamy, CYHrpa NETONNA3Mara
yranH.

Jemak, MHKPOOPraHM3MIAapHUHI O03yKa MOjUlalapura Oynrad
IXTHEXHM Xyxaiipa Wangars (epmeHriap TapkuOMIaH Tauikapu Oupop
OMPHKMaHH Y3IAMTHPHUII YUyH YHHHT Maxcyc TPAHCIOPT MEXaHU3MU XaM
MYXHM post YidHalinu.

Xap Xua MOAJAIADHMHT KMMEBME TY3WIMmiM OGWnaH  yIapHHHT
MUKPOD Xysaifpacura KHpa ONMIOM ¥pTacuaa Mycraxkam GOFTUKIHK 60p.
HMonnapra  axpanmalinnras yriesogopomiap Ba Gowka Gupuxmanap,
ofaria, Xyxadpara dKyga Te3 YrTagM, arap OpraHuK OHPHKMAaHHHT
MOJIeKy/TaCHa aMHHOTDYINA, OKCHUTpyna EkH KapOokcwn rpymia 6yca,
Oynma wmompanapHuHr Xxyxalipa W9Mra KUPHII XYCYCHMATH KeCKHH
V3rapamu.

bywnma#f rpynunanap xaHya k¥n Oysica, OpraHuk MO/UIATAPHMHLD
XyXaipa Wuura KHpHIUM CeKMHJamapd. Xyxafipa waura Kupaiuras
monjanap Hadac onmuimpa Xocun Oynamuran H' sa HCO' uonnapura
AIMAITHEUG ¥Taau.

MukpoopranM3mJIapHHHI  03YKd  MoaJasapura 6yaran
IxTHéxRH. MHUKpPOOpPraHusM XyxalpacHHuHI acocwii xwucmuHu cys (80-
90%) rawkuwn xunand (GakTepusiap OGuoMaccacHHM  UEHTpHOYyra
€pnamuna axparub onud, yykMma aHanu’ KWIMHranaa yamur 70-85% cys,
15-30% pm xypyk GHoMacca TaIUkun 5Taau). Arap Gakrepus Xyskaipacu
KYT 3axupa Mojuianap (NMiuaiap, nojmcaxapurap, nomdocdarnap éxu
OJITUHTYTYDPT) TYTCA, YHUHE KYPYK MOJUIACH XaM KYTIpok Gyiany.

bakrepusanpaHr Kypyk MommacH - Gy acocad HOIEMepiap OKCHII
(50%), xyxaitpa nesopu Monmanapu (10-12%), PHK (10-20%), JAHK (3-
4%) xamna aumvanapiaad (10%) Tawkpn Tonrad. DEF MyX#HM KHMEBHI
JieMenTIapaat: ymepoa-50%, xucnopon-20%, asor-14%, soaopou-8%,
dochop-3%, ontuuryrypr-1%, kammi-1%, maranit-0,5% pa Temup-0,2%.
bynapnan  Tawkapm, xyxalipa TapkuOwia 03 MUKIOpAA, JeKMH
(usnonoruk akTHBAMK yuyiH 3apyp G¥siran 6Hp KaHua MHKPOSEMEHTIAP:
mapraney, 6op, MonubaeH. pyx, Muc, kobannt, OpoM, Hoa Ba Holukanap
Xam  yupadnd.  bBynu  Kyimmarm @ 4-kejipanga KeNTHPWITaH
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MHKpOOpraHu3miap xyxalipa MOJUIACUHRHT KMMEBHH TapkubH Xxakuzaru
MabLIyMOTAapIaH KYPHUII MYMKHH.

4-xanman
Muxpoopranusmnap Xyxalipa MOIIaCHHAHT 31eMeuTap Tapkuom
(kypyx moanara HucGaras % xucobuna)

JmemenTIap | Baxrepwsmap Typymnap Morop samGypyenapn |
. {CHOpATH MHUEIHHACH) !
Yenepox 50,4 o3 479 !
Asor I 12,3 124 524 :
Roopon | 6,78 6,7 6.7 }
P.0; 495 | 354 i 4,85 ;
K0 24l 2,34 2,81 ‘
1 S0, 0,29 0,04 0,11
| Na,0 0,07 - 1,12 .
MgO o 082 042 | o038 o
CaO 0,89 0,38 629
Fes T 008 0,033 0,16 )
| PhO;, | 0,03 0,09 0,04

MukpoopranusMaapHINT 03HKIAHAIT THILIAPY

Osurianul  Tenura  Kypa, OakTepusnap OKyda  XHIMa-Xun
rypyxJapra 6¥iunanu Ba Kylugard aramaiap GHIaH HOMIIAHAIN:

aBTOTPO( (¥3-Y3UHH OBKATIAHTHPYBUYH);

rereporpog  (Gowikanap xXucobura  OBKaTAaHyBuM)  ycyJima
O3MKJIAHHII TEPMHHH XalBOHNAp Ba YCHMIMKIAD YYyH KYJNanH/IALH.
Jlexun MUKpPOOPTaHU3MIIAp YUYH eTapIH aMac, qYHKY
MUKpOOpranusMiIapaa Oy OYiuHum 3Heprus ManOGaura Kypa Ba yriepon
manOanra Kypa Typitu rypyx;apra 6YndHann:

dororpodnap - sHeprus manban Epyestuk 6ynca;
xeMotpodiap - sHeprus maxOaum  OYnub, xap X7 OpraHmk Ba

AHOPraHWK MOJJIANlap XU3MAT KWIaaW, arapaa aHOPranuk Moaaaniap
(H,, NH;, H,S, Fe'?, C0,) Ba Gourkanap 6¥sica -— Jmrorpoduap (Ipexua
JIUTOC CY31 TOLU Jeral MabHOHM OUNAMPany), TAHEP OpraHuK MOAAANAPHH
y3nawrrupysqusiap —oprasotpoduiap 1eb atanam.

MHKPOOPraHu3MIapHUHT  Y3)aTHPaAMran JHeprus MaHOau Ba
JIEKTPOH  AoHOpura Kapab, d¢oroopranorpodmap, doroaurorpoduap,
xemoopraHorpodnap Ba  xXemonurotpodsiapra Gyimmamu.  Kyiiuna
Muuwycrus  6¥#inua  dHr Kyn  TAapkairas  O3MKAAHHIL  THIUTAPHHHM
KEIITHPaMHU3.

l.®ororpodus ( sneprus Mandan Ky&ur suepruacu).
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1.1.®o0T0aMTOaBTOTPOGMS  THIMAArH  O3MKIAHMIU  XyKa#pa
monanapuiy EpyFiuk HypH, CO», HeOpraHuk Moiianap (H,0, H,S, S)
Spramuaa Kypaad, AbHu (POTOCHHTE3HHM amanra oumpamd. by rypyxra
unaHoGaKTepusIap, KUpMU3K OaKTepuanap Ba Aliul OakTepusIap KHpay.
Huanobakrepusnap yeumnuiap kabu CO, nu poToKuME Ky OunaH cyB
MONEKYTaCH AT BOAOPOJT O¥saH KyHuAark peakiuMsa iy amaira Ommpaiy:

CO,+H,0+épyrnuk nypu —(CH,0)" +0,

* -6y cumson (CH,O)" Hm xalTapunuii napakacn Ba YHAAarn
yIIIepOoLIap COHMHY KYpeaTaau.

KupMmusu  OJITMRIYTYPT 6axTepusiap (GOTOCHHTE3HM amaira
ommpagarad a Ba b xjopoduwuUtapHH Ba Xap XWJI KapOTHHOMIL
nurmentaapra sra. By Gaxrepusnap H,S Tapkubunars H mu HIaTHoO
OpraHuK MO/A XOCHA Kuiaau. L{MTonuiasMana ONTHHIYTYPT AOHanIapH
TYTIaHAM B2 yjiap KeHUHHanuK CyIb(ar KHCAOTaCHraua OKCH/UIaHaIH:

CO,+ 2H,S+ épyrnuk nypu —>(CH;0) + Hy+2S

3 CO+28+5H,0+ epyruk mypu —3(CH,0) +2H,S804

KupMuse  GOTHHIYTYPT Gakrepuanap kynppua  obmyurar
agaspoonapunp.

1.2.®oroopranoreTepotpod Hymuaa OBRATNAHMIK (GOTOCHHTE3NAH
TauKapu oM OpTaHiK MoAfanapHn UIILTATAIUTaH
MMKPOOPraHM3MJIapla  XOC OBKATIaHWIAMp. by Trypyxra KupMH3d
OATHHFYIypT  Oyamaran  OakTepusnap  (KUpMH3M ~ HOOJNTHHIYIYPT
Gaxrepuanap) Kdpamu. YiapHu a Ba b OaKkTepHOXJIOPOGHIUTAPH Ba Xap
XA KapoTMHOWA MHIMcHTIapH Gop, ynap H,S Hu oxcwanait oiMaiim,
OTHHTYTYPT TYILIA0, TAIIKA MyXHTTa YHKAPMAHIK.

2.Xemotpodap (3ueprust Mandau 6¥.110, aHOPraHuK Ba OPraHMK
GupuKMasap HITATHIALH).

2.1. Xemonuroasrotpodus THIMAA oBKatiaHuw Hp, NH;" NO; |
Fe®, HsS, S, 8032" $,0; CO pa 6omKa aHOpPraHUK OUPHKMaTapHU
OKCHAIAHMIIMAGH OHEprusHyu onamd. by kapadR Xxemocunres  1eb
aranand. Yrnepoanu xemonuroaprorpodnap CO, nad onau.

XemocunTe3 (TeMup Ba HUTpHHEKAUMATOBUM OakTepusitapaa)
C.H.Bunorpa;ackuii TOMOHHAAH KauiQ) KANKHIaH.

XemosroaeToTpodns  aMMHAK Ba HUTPHTIAPHH OKCHTAHIHIAH
BUTpHUKALIAIOBYH OaKTepHsUIap, CePOBOLOPOIHM, HJIEMEHTApP OATHH
rYTYpTHUHI Ba OJNTHHIYTYPTHMHT Gabsn onmuii  OMpuKMaiapuin
OKCHIIAWIMrad OJNTUHIYTYpT OaxrepdanapH TOMOHHIAH, BOUOPOAHU
CyBraua OKCHANAMAWIaH, WKKH BICHIIM TEMHPHH Y4 BAICHTIH
TeMHpraya OKCHAJANIMIaH Ba XOKazo OaxTepusiap TOMOHMIAH amaira
OLTHpHITAAH.
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2NH; + 30, = 2HNO, + 2H,0 + 658 K.

2HNO; + 0, = 2HNO; + 180 kK.

4FeCO; + 6H,0 + O3 = 4Fe(OH); + 4CO, 4 167 0K
2H, + 0, — 2H,0 + 575 kK.

Ounrtunryrypr Gaxrepusiiapu H,S xocun 6¥nannran CYB XaB3ajlapuia
KeHr tapkanras. bymap H,S — S — H,SO; raua oxcuamaitm,

2HaS + 0, =2H,0 + S,.
Sz + 2H,0 + 30; = 2H,S0, + 479 K.
2.2.Xemoopranorerepotpodus  THNMAZ  OBKATIAHMIL Kepakin
OHEPTUAlM B  YIVIEPOOHM  OpPraHuK  MOMIANApAaH  OjaluTaH
MHUKpOOpraHusm napra xociaup. bBymsapra Tynpokua Ba Gomka
cybcrpatiapaa smoBun aspob Ba aHa3pob MHKPOOPTaNM3MAap KHpany.

XeMOOpraHoreTepoTpodIapan  YIHK Oprasuk mMaTepHaiap
XucoOHra AWOBYY canpoduInapra ra THPHK opraHu3MiIap TYKUMalapuaa
AUIOBYH TIapasuTiapra axpatuiand. By MkkuHun ycynuu maparpodus
AekunnG, napatpo MUKpOOpraHusMmap (akar Xyxaipa Huuaa AOBUH
obnmrar Gaxrepusnap 6Yau6 Xyxaiiun KyXKalpacunaH Taukapuia surai
omMaiinu (prKkkeTCHiUIap Ba Goiuka 6aKTepusiap).

FOkopraa tapcud Gepiiran oBxkaTIaHMII THIUIAPHAAH MHUKPOODI a-
HUSMAAp Opachia  SHr Kyn Tapkaararn - Qoroauroastrorpodms Ba
XCMOOPIaHOTeTepOTPOdUs THIKAATH OBKATNAHMLUUIAPAMD. BUpHHYM THI
OBKZIJIAHWI IOKOPH YCMMIMKIap, CyBYT/iapm Ba Sup TYpyX
baxrepusnapra, HKKHHYM THILIAIY OBKATAAHMII GaxTepusiapuuxr Gonika
Maxcyc WapoMTAa Amaiauran rypyx/Iapura Xoc,

Kynruna mukpoopranusmiapra 6GHp THIT OBKATJIAHHILZAH HKKHHYU
TAOMI2  §TAIDH  MYMKWHJIHTH ~ aHUKTaHraH.  Macanay, BOAOPOII
GakTepusnap HM MabIyM IHAPOMTHA (MYXHMTIATH YITIEBOZ Ba OpraHuK
KucCjroTanapaa KACAOPOAHH OOpAMIH) XeMOJMTOABTOTPOMHA THMMAAH
XE€MOOPraHO- IeTepoTPOGUS THIIMIA YTHIIY AaHUKNAHIAH,

Muikpoopranu3MIIapHEHT OBKAT/IAHAIE B THIUTApY XaKuaa Gotuka
Owp manbanapia KyHuparsua Tagkud arunany ( Unoromosa, 1983).

Bapua st yeumankaap, KYk-swmn cyByTIapH, KUPMU3H Ba SHTAT
PaHIn OJNTHHIYTYPT OaxTepusiapu - dotosmrorpodiap,
HUTPHQUKATOPAAp —XeMOaHTOTpOdhIap, XaHBOHAAD Ba KYNUWIMK
MUKpoOOprafusmiiap— Xemoopranorpodnapaup. O3UKIAHUIIHMHET  HT
KeHI' TapKa:irad Typd reTepotpod, apHu Taiiép opranuk Moaaanap Guian
O3UKITAHAIL NP,

I'ereporpodiap opacuna canpournap KONIMK oprauuk Moazaazap
GHIIaH 03KK/IaHCa, NApa3uTiIap TUPUK OPraHU3MIAP XUCOBHTA O3UKIAHALHY.
Tereporpodmapnan Tawkapu, aBTOTPO@ MEUKpOLpTaLMIMIAP Xam Bop.

71



Bynap xeMocuuTe3, (GOTOCHHTES, doTopeayKitmsa Xucodura y3u opraHux
MOAZAIAD XOCH/ KuJIazn. XemocuuTes xapaduuga CO; Ba H>O nau
axpammb YMKKaH KAMEBUH SHEPrUs xucobura OpraHuK MOIIE XOCHA
O¥ynann, OyHraa NH;—>NO;—HNO; raua OKCHIaHaau
(upTpuduxaroprapia) &xu FeCO; - — Fe(OH); aiiamaaum (Temup
faxrepHAIapaa). ASKpANraH 3HEPrud xucobura xXeMmocHHTe3 KapadHH
ama’ira omaju.

Asrtorpodnap H,—H,O raua okcnwiaiind, y Ky#HOars TeHriama
Gyitnua amanra omanty: 21, 40, =2H,0 +575 kK.

Tynpokmars 0ab3d  MEKPOOPTaHU3IMIAp (Bact.pantotropus B2
Bact.olygocarbophilus) yrjiepoaHu opraHuk MOAnanapla ékm CO, namn
onamy. Bogopon Gakrepisiapi MOJEKYIp XO11ard H, OKCUJIANLIH,
Bysap opacuna aHaspobnap, haxyrsTaTus agadpobnap sd adpobnap 60p.
By Gaxrepusnapau 1906 iusina Jlebenes Ba Kasepepnap TeKiuMprannap.

Bomopon 6axtepusinapi asrorpodaapra Kupub, paHrcus, cnopa
xocHn kumMmaliam, omami  cyHpHit  MyXHTAA (rapkubHAR  a3oT,
aMAHOKKCTOTanap oynrasza) Gemanon yca onany. O3yka myxurura S, P,
Mg, K, Ca Ba MuKpoIeMeHTIap/iaH Fe, Ni kymunamm, myxut pH=6,5-7.5
Ba xapopar 28-35° na axuu yeann. -

Bozopon GaxTepusnapd rasnap apanaliMacuHia Te3 yeann: COs-
10%, 0,-10-30%, H,-60-80%. Peakups Kyinnarn4a fopanu:
H,+1/20,->H,0; AF = -23,5.10" XK &xu 6Ho+20, + C0O, —[CH,0]+5H:0.

depmenTnapaan ruaporenasa sa AT® MIITHPOK TajM. by Oakre-
pusuiap yuyH 3apyp 6yaran Hp Ba Op CyBHUHI JIEKTPORM3NAAH, CraN
YUKHHAN MOAAIap/al OJIHHanH. :

Bomopoa 6axrepusiiapu cudatiii OKCH CHHTE3NAL XyCyCcudTHra
sra GYATaHnMrE yvyH KOCMHMK KeMalapiard MyXHT Y4yH MyXHM
axamusira ora. PoTopeayKUHTHE OJTUHIYTYPTHY OKCHUIOBUA AUIM7 BA
KMpMU3H paHr OakTepusinap amanra Omupaiu. bynap H,S Hn
Y3maiTHpHO, YHY EPYFIHK SHEPTUACH XUCcOOUra OKCUTARLH.

Xaxukuit GOTOCHHTE3 KapatHUHU, AbHH H,O sa CO; Ba €pyrnvk
sHepruacuaan  Qoiigananu®, OpramjKk MOIUA XOCHI KWIMII Ba O3
MEKIOpAa KHCIOPOI XPATULT SKapagHUHH TyGan YCHMIMKIAPIAH AT
CyBYT/Iap Ba COLIA XaliBOHIAp/aH AIMIT IBIIICHA aMasira OWMpPaiu.

Bab3u 6akTeprsuiap Opramu3Maan TamKapuia yupamaim. MacaiaH,
madrepust TaGKIACH, 3aXM KACAUTMTWHAHL COMPOXETacH Ba fowkanap;
KeHMHTWIapi napasut Ba canpodwt Xomja siaid oiamm. Macanas,
KyWIHprdl sSpacuHy Byxyara kearnpysuu Bac. anthracis CyHbuit 03yKa
myxuruaa canpodur kabu sxwm Yeamu. babiu BakulTapu MacanaH
[EAMON03aHM [Iapuanopyuiap kaepiaa newmonosa oyica, Vwia epaa
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yupaiinu. BakrepusulapHn JCTHPHLI YUYH Maxcyc O3yKa MyXHTH Kepak.
Canpour MHKPOOPraHu3MIap yHyH IYINT-HENTOH-KENATHHIM Ba TYIIT-
nienToH-arapi cybcrparias (oiirananniaig.

MHEKpOOPraHU3MIAPHUAT YIVIEpoA OwiaH O3MKNAHAIH. YIJepoa
maubanapura Kypa, MMKPOOPTaHM3MRap aBTOTpod, ALHE YTIIEPOIHH
4HOPTAHMK MOIanapiaH Y3nalTupyBuliapra Ba TIeTepoTpod, ABHH
YITIEPO/IHH OPFraHUK XOJLAa Y3NamTHPYBYMWIapra OYIMIIMHA 10KOpHALa XaM
aliru0 Yyruaras »au. Typnm maxapnap, COMPTNiap, OPraHMk KHCIoTaIap,
yITIEBOAOPOANap Oymap yayH acochi o3yka maHbau Gynany.

Dur sxmy o3yka Tapkubmaa okcumianrag (-CH,OH-CHOH-COH)
Typyxnapu Oyurad (cnmprad rpynmara 5ra) YrIepon manOanapuuup,
IOyHMHC yuyH OyHjaal rypyx/iapra ora OynraH T/HUEPUH, MaHHMT,
[uakapiap Ba OMp KaTOp OPraHMK KMCJIOTanap SHT AXIIH O3WK MaHbau
xucoOnanaan. Tabmarna nonucaxapuilaplad Leulfoi03a Ba Kpaxmai
K¥y1. By MOmaapHUHT CTPYKTYpa BJE€MEHTH OYnraH IIKO3and Kyn
MHKPOOPTraHn3MIIap HUUIATAIH.

YMyMaH MEKPOOprasu3miap OOUIKA OpraHuMk GuprKManapHu Xam
y3manrrupui KobmmsTura sraxup. Yymonu xucinora (HCOOH) sa mosyi
kucnora (COOH-COOH) daxar 0ab3nm MUKPOOPraHH3MIap TOMOHHIaH
Y3namTUpIIany, Xoxoc.

Tyna  Kalirapuaras  yrnepoa  Oupmxmamapu  (CH;,  CH:
pajMKaIApUra ora Moljlanap) MHKPOOpraHmsmyiap TOMOHMWIAH aHua
KAHHH Y3nawtupwiagd. MeTHT Ba MCETWICH TIpYNNanapwHy TYTYBUH
MOJJanap ra3 XOJarWaard yrieBojoponnap, Tnapaduu, Onmii &
kucnotanapu (Aspergilius flavus) Ba Xokasonmap KuHMH Y3alITHPUIa/LH.
B.O.Taycon xam 1925 iwnnag Oownabé 1o 1935 iimnrava
YFEBONOPOIIAPHH OKCHITOBUH OaKTepysaiap Ba 3amMOypyriap ycTuiua uu
onu6 GopaaM Ba ynapHu HKKH Iypyxra: aspobnap Ba aHaspobnapra
axparamu. Y napaduunapHunr Asp. flavus ToMOHMAH napuanaHUIIWHR
Ba OPATAK MaxcyloT — Mypakkald 3¢uprap xocus OYNMIINHK Ky3aTraH.
Tonyon, OeH304 Ba KCHIOINHH [APYATOBYH MHKPOOPIraHU3MIIap
TYpRapMHM amWKialimn. Babsu Gomika Typ MHKpoopramksmiap oca 2
XaaKamu (Reuan, HadTanuHHA), ySHHIHIAPpH Y4 Xankamu (dpeHaHTpeH
BA AHTpaUEH) YITIEBOAOPO/UIAPHM Xam napuanaiau. Taycon wedrs,
TepIUHAAP BA CMOJATAPHMHY OKCH/UTAHHIIMEN XaM aHUKJaraH. YHUHr Oy
HULIapu  feTepotpoty MEKPOOPraHM3Miapid Mojyianap anMalliHyBH
JKapaSuy HUXOATAA XUIIMa-XHJ SKaHJINIMHU KYpearaan.

Kymavuaa moazanap (kupurTmanap). MHUKpPOOPraHu3MIapHHHD
YCHIIA YYYH VCHII MOAnanapy xam 3apyp. byrnait ycum daxroprapu 3
rypyx GMpPHUKManap - aMHHOK:iCTOTanap, nypuiiap, TMPHUMUAUHIAD Ba
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BUTAMUHMAPAHP. Yot  (akTopiapura MyXTOX — OPraHM3MIapHH
ayKCOTpody opraHusmnap gAefmnagu. Youm (akToOpiapHra MyXTOXK
Gyamarannap 3ca mpotoTpot OpraHu3Miap deHIann.

MHKpOOPranu3MAapHUHT @30T  OWiad  O3MKIAHMINM. Azor
3IEMEHTATa MyHocabaTura Kypa, MUKPOOpraHU3MIIap TYpIH rpyfnnanapra
Oynuuwamd. bBab3d  MUKpOOpragu3Miap OKCHI  Ba  HCHTOH/IAPHM
ysnamrtupca, OoLIKanapd HUTPATIAPHM, YUMHUYMIAPH  AMMMAKHH,
TYPTHHUHAAPH atMocdepa a30TUHY Y3/l THPAIH.

5-kajBanaa MHKPOOPTaHW3MIapHHHT a30T Man(ajgapura nucGaran
tanabu k¥pcatunrad. OKCHI Ba NENTOHIAP NPOTEonH3 (apyantaHuil) Ba
AC3aMUHNIAHALIOAH CYHI Y3/MAlITHPWICE aMUHOKUCIOTATAPHHHT TYIHK
apanamivaci OepocHTa WapuanaHagd, 0ab3d BaKWLTAPH HUTPATAapHH,
KYITATHIYE aMMEAKHE Y31atnTHpazy. [TaTored MEKpOOprannu3MIapHU XaM
AMHHOKUCIOTaNapAa YCTHPHIH MyMKHH.

S5-xapBan
MukpoopranmsMnap yuyH Typiu a3or manbanapu
(H.J].Mpycanumckuii Mab1yMoTH)

| A30T ManGamapy Y3IalITHPHIATHTAH TYPIH (H3HONOTHK
XYCYCHsITIapu

Asot manbaapn IPOTCONM3 | JMC3aMMHIIAHM | HUTPATIAPHHHT | a30TQHKCALHSL
~ o KaHTap UK _

Oxcniuiap + o+ - -

Henronnap + + - -

AMMHOKHCIOTANAp
HUHT TYJIHK apa-
JIAuIMacH - - - e

bab3u 64up amuuo
KHCiorazap - t - T

AMMHAK - - - -

Hm‘pamap“ - - - -

Atmocdepa asotu - - -4 1

By wamsangars «+» anGarra 3apypiHUHHE, «-» 3apyp IMaciuruHu; «(+)»
YCHNIHY TCIHALITHPYBYM CTHMY TATOP FKAHIHN MHK KYPCATaIH.

XalBoHnap cHHrapy GakTepusanap Xam Y3u CHHTe3 KA ONMaiuran
AMMUHOKUCIOTAIAPHA Ta1ab KUna/if, NeKuH XaWBOHNAPHMHL KYITUMITHIH
810 ra amunokucroTa Tanab kuica, GakTepussApHMAL aifpumiIapy 2 3
Ta, Gavssiapy dca 17 Tara SKHH aMHHOKUCIOTAHN Tanab kunaan. AifHuKca
[aTOreH, CYT KHC/I0Ta XOCWI KIIyR4YM Ba YMPHTYBUM Oakrepuaiap yuyH
aMHUHOKMCNOTAIap HuxosTga 3apyp. 3amOypyfrap, Typymsiap Ba
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AKTHHOMH- LCTIAp O3MTHIA, aMHHOKHCHOTanap Oyica, yiap Tes yeamm,
mabono, aMuHOKMCaOTANAp  OYiMaca, YA4pHA  ¥3W - CHHTesainn
(6->xamBan).

H. . Upycanumcknit (1963) ammHokucrota - CHHTE3JI0BYUNAPIH
aMHHOABTOTPOGNAp, CHHTE3Nal OJMaliiuranmapHm aMusorereporpodiap
AcO araran. MHKpOOpraHusmiap yuyH 3apyp 6ynran amMMHOKMCIOTaNap
py#xaTnunu aMuHorpamma ne6 Taspudaras.

MuKpoopranu3MAapEIHr HOpMAN YCHIMN YuyH BHTAMUHNApHUHT B
TYpyXura KHpaluras Ba CyBIa OPHIAMran momganap sapyp. bam3umapu
HykjiemH Kuciotanap EkM  (epMeHTnap  Tapkubura  KWpamuram
KOMIOHEHTNIApAWD. bah3d MUKPOOPraHH3MIAD 31 BUTAMUH CHHTE3NA M,
ynapuu Uondep (1938) aykcorpodnap neb ataraw. I'etepoayxcotpodap
BHTaMKH CUHTE3NIAl OTMaiIu.

S Ba KHPMK3H paHr GakTepusnapna (GoTOCHHTES. bapua sunun
YCUMIIMKJIADHHHT DHT MYXHM XYCYCHATJIApWiaH GuMpH Ky&ur HypAapu
€pmamuaa CO; Ba H,O nau oprasuk MOAAA XOCHJ KANWIN, SBHH
dotocunTes xapadwwmip. VEM Ky#umarn Tenrnama OunaH nhonanau
MYMKWH!

6CO; + 6H,0 + épyrimk nueprasicn— CgH 504 + 60,
dorocunTe3 kapadHua EpyFIMK 3HepPrHSCH IOTWIANM Ba OpraHHK
Mo/Aaaa TYIUIaHaay, arpodra 5ca KHCIOPOA aXpaiiG HKaIM.

TyGan opramusmiapaan kyk-swun Ba  Gup Xyxalipanu siamn
CyByTnapuia xam (GoTocHHTe3 xapaéuu Gopamm, GyHia XJIOpea MyXum
axamuarra sra. Okcak yeuMmiknapran $papk Kmub, suiun GakTepusiap
(Chlorobium, Pelodictyon), kyx-sman cysjriap XHOPOPHNTHE KOPOHFMIa
Xocus1 kunanu. Pyc omamu Aprapu (1899, 1913) anvknammua, KyImnmmK
ALIKMIL CYBYT/apy Ba JIMINAHHAIIAP TAHACHIAH AXKPATUO OJUMHIaH CyBYTIap
arap-arapla sxXii# ycaad (SBHM O3yKa  MYXHT/Ja IJVIIOKO3a, MENTOH,
MyHepail Ty3nap 6yiranna). By sca B.H.JTioGumenko Ba A.U.Onapusaunr
(QUKPUHK TACAMKIANY, ABHYU Yi1ap TeTepoTpod) O3MKIAHHIT apToTpod an
OJI/IMH KeJTMO YHKKaH jeraiap.

Smmn GakTepHanap Ba 10KCaK YCHMIMKTAPIArH XNOpohHIUL TYPIK
Hypuu joTamu. IOkcak Jeummuinaprarn xiopoduian KM3Hn Ba Kyk-
bunadma nypuu torca, Gakrepusuapaars XAOpOMMILT OJATH XHA PAHIITH
HYDHH I0TaaH.

Kupmusu panr Gakrepusnapnaryd xiopogumt YeumaukIapaard ,.a"
Xnopoduiinan Gapk Kanany, YCUMITHK XIopoduuaary GupHun Uposi



6-xangBali

Opranu3MIapHUAr Taiép aMMHOKHCNoTaNapra 6y ran Tanabu

"

Opranu3mnap HoMy

AMUHOKHC Cyr T T Temonurux JIaKTOBAKTEpHYM Outur paHr}m
Aoraiap IMM3YBUHAGD | CTPCHTOKOKKIAp | Kasedn CTAQIUIOKOKK |
Jnzun + + 9 -
AprunyH ) + + -
TUCTHHH + + (+) -
DeHnnanaHnH + + + -
Tuposus - + * -
Iupoann + -
I'nuxokon - + -
Asamin - + ) -
Banuu + + + -
Jleiunn + i * + -
Hsoneiuun + | + (+) -
Cepus - : ¥ + -
Tpeosnn + + (+) -
Lincan + + +
Me THOHHE + + () +
Acnaparss
KHUCTIOTa + - + -
{ noraMdH

| kicaora e 1 + . .

xaKana BUHII rpyia, seHn CH, 6¥nca, Gakrepuoxaopoduiiia

CH

CH,, sBHM MeTHI rpynma 6op.

i
C=0

ByHnaH Tamkapy, GaxkTeproxaopoduiul MONEKyIacHIa MKKH aToM
BOZIOPOJL OPTUKYA, HYPIAPHUAL FOTWIMW MaKCUMYMH AL B2 KUPMH3H
panr 6akrepuanapaa 800-890 uM opanuruia. Kupmuszu 6axrepusiapHuHD
xaporusoniapy 400-600 HM opacuuara HypHU j0oTHd, yBM Oakrepuo-

xJopodunnia

YTxa3aau.

VYnapnaru

xjopobuiut

rpaHyiajiapuia

woliamand  Ba GAKaT DNEKTPOH MUKpOCKona kypuiamm (29- pacm).
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29-pacM. MHKPOOPraHi3MIAPHUHT GOTOCHHTES anmaparH:
1, 4 — xupmu3n GakTepusnap;
2,3,5 — LA PAaHIIH OXTUHTYTYPT GakTepHanapy.

Vnapaa dgoTocunTes Kyitnaarunya Gopain:
Hwan 6akrepuanapua: CO, + 217,85 ey 1.0, + H.O + 5,

Kupmusu 6axrepusnapna: 2C0, + H,8 +2H,0 22wy v H O, + H,80,

bup Xymxaiipann cyByraap KyabTypacd. bup xywxajipanu
cysytnapnan Chlorella apiiogura marcy6 Chl. elipsoidea, Chl. vulgaris,
Chl. pyrenoides Ba Gomka 6up XyKalpann CyBYTIApAaH AHMATOM Ba KYK
ANIAT  CYBYTIapH  KeHMHIM  BakTiapaa Kym  MHKIOpAAQ bAX
Mamnakariapuna, Amepuka, Snoumsana YerupwiIMokza. YRap XOcHI
Kujran duoMaccasia K¥n MHKIOpIa OKCHI, &F Ba BUTaMHHAap yupaiinw,
IOYHHHI y4YyH yiaap Xalieomnap yuyH o¢ofimann o3y kKa cudaruga
ycmpmlam/x Macanan, xnopesa EpyFauk sHeprugcus 24% yiawrupuo,
IM® 103a1a 1 KyHaa 70r Kypyk Moanaa xocpm xunaau. 1 rexrapman 700kr
nan, Amepuka Kymma Ilrariapuaa IM* ma 110kr 1aH XOCHI ONAHIAN.
V3bexucron MaHnap aKageMHsCH MHUKPOOHOIOTHS HHCTUTYTHHIHT
onuMItapd It CyB ro3acuaaH 30 TOHHAra JKKH KypyK XJiope/iia O)udiura
mysaddax 6¥naunap.

Xnopemta Xocun Kunaauran Omomaccaza 50% okeun Ba Ky
mukaopaa C suramusy 6ynaqu. Kyputwiranuga sca BATAMHH MUKIODH
Kamasau. Xopensiafad OMMHTaH OKCHJI TapxkuOuiaa KXyAa 03 MHKAOpIA
Oyiica xaM METHOHMH aMHWHOKMCIOTacH yupaiiian, 5-6% &r 6yaanu. Arap
YCTHPHUIN IAPOUTH Y3rapTHPWICA, YHAA & MHKAOPH OPTHIIM MYMKHH,
03UK MYXHTHIA a30T KaM OYiica, xiopesuta cexkuH Ycaau, OKCHA MEKIODU
KaMasnu, €F MUKIOPH 3ca KYnasu.

Taxpnbanapuunr Oupuna Chl.  pyrenoides Hopman ycynnma
O3MKIAHTHPUITaRAa, bnomaccana 88,2% okcwun Ba 5.2% &ér xocun 6ynrau.
Asor erviumaradpa 7,3% okcut Ba 83.2% & xocwn 6¥iran. Xnopesana
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Maxcyc ouuK €xy €nuk cucteManapna CO, Omnan GoHWTHIITAH XaBoJa Ba
O3MKa Ty3lapu erapmd Oy:urad imapowrna yorupunaau. AszoT MaHGau
cudarnna KNO; &xu (NH4),SOy Ty3u Oepunanu. ANHWKCA, MOYEBMHA
AXINE YFUT XucobsiaHaim. Xiopedina yerupuiadirad XOBYy3napia TEMHup
Tyslapu dykmara YTuO KOoAMaciuru Ba Xjopeita Xyxadpanapupa
dotocuuTes npouecc AxuM GOPMIKM VUYH, XOBY3Japard CYOKINK
MYHTa3aM paBUHIAA ApaJAlITAPHO Typwiand. XJopelsia KOCMEK
Kemanapia YCTHPHICA, KOCMOHABTIAPHH Kuciopod Ouwimaw Mydraszam
TabMuHIa0 Typauiu.

XEMOCHHTE3 KKAPAEHU

XemocunTes npoueccnHur tabmatuan C. H. Bunorpanckuii (1887)
annknarad. by mpoueccoa CO, Ba H,O xumusuit sueprust xucodura
Gupykanu Ba rexcosa XocHn 6Ymaan. XeMOCHHTES NPOUECcH ONTHHIYTYPT
Oaxrepusinapu,  HuTpudMKaTOpAAp, TEMHUP, THOH Ba  BOAOPOL
OaKTepUANaApH TOMOHHAAH aMaira ONIApHIaIN:

1) 2NH; + 30; = 2HNO, + 2H,0 + 658 K.

2) 2ZHNO; + O, = 2HNO; + 180 kXK.

4FeCO; + 6H,0 + O, = 4Fe(OH); + 4CO, + 167 x¥K
2H2 + 02 s 2H20 + 575 K.

Onruaryrypr Oakrepusinapu H>S xocun 6ynagmran cys xaBzanapuna

Keur Tapkairas. byiap H,S — S — H,S0, raya oxcuanainm.

Zst + 07_ = 2“20 + Sg.
Sz + ZHzo + 302 = 2H2504 +479 kXK.

Onrunryrypr Oakrepusuiapy Tabuaria KeHr Ttapkaarad Oynmo, S
punr  tabwatna  aiilauu® TYpHHIAEA  MYXHM axaMmusaTra dra. By
OaxTepusiapra panrcusiapnan Beggiotoa (30-pacm), Thiophysa (31-
pacm), Thiospirillum (32-pacm), Thiortix Ba Gomxanap Mucos 6Yranu.

30-pacw. Beggiatoa mirabilis. 31-pacm. Thiophysa macsyropha, 32-pacu. Thiospirillum
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bynapnan raumapu, Xyxkaiipacuna (baxrepuonypuypus) murmendr
OyiaraH KAPMM3H Ba SINWI DPaHIIM ONTUHTYTYPT Oakrepusanapu Xam
MabiiyM. Kupmusn panr Gaxrepusinap Xyxalpacuia KuMEBHM Tapkubu
KUXaTHAAH KapOTHHOUANApra (JIMKONMH I'PYNNACHTA) SKHH TYpPYBUH
GaKTepuoOnypIypHH Ba XaBOJa OKCH/UTAHTAHIA xJopodunra  AKIH
MaxcyJIOT XOCHIT KWIYBYH SITAT NUIMEHT — GaKTePHOXJIOPUH yUpaiiay.
Ban-Hune  anmxnanipua, Oakrepusnapaa  6opamuram dorocunres
NIPOLECCH AWM YCUMITHKAapaa 6opanuras GpoTOCHHTE: 1Al dapk xwiamm.
Arap SlMA YCHMIIMKNIApAa aBBAN CyB MonekyJacu GoTomsra yupaca Ba

2 CYBAAH axpaica, Oakrepusanapia Cys ¢oToIH3ra yupamaiian Ba H
Bouika Mmoanagan omunany. HlyHusr yayu O, axpanmaian.

bynnait nponecc goropenykums ne6 aranam (xyHmzary cxemara
KapaHr).

CO;+2H,S +xyéw suepruscu——> 1/6C6H 504 +tH,0+8S,

Kupmusu panr Gaxrepusuiapna (oTocunTes anaspod mapouria
Gopanu. By Gakrepusiap 2 ounara: Thiorodaceae (Xyxafipacuga S ToMun
wawnmna tyriananu) sa Athiorodaceae ra Gynumanu (xyxafipacuma S
yupamatm, Gymap HpS nu okcumnail onmaiinum Ba oprasux Moanap
Oyaran o3k MyxuTuma yca onamm). Bynapnaru ¢orocuures nponeccu
XYAOU KHMPMH3H panr Oakrepusasapnarura yxmam 6Gopann, dakar O,
axpanmaian. Kapmusn paur 6akrepusnap opacuna aBsTorereporpoduiap
Ba aBToTpodIap xam Gop.

Sllusn padr onTHHTYFYpT GakTepusiapu XyKapacuaa suuLl pasrig
GaKTepUOBEPHANH [TMIMEHTH OYnai. VYuap H,S un yanawrrupn6, CO, uu
KaiitapaiM, xykadpachaa o3 Mukzopaa  Gaxrepuoxiopodunn  Ba
KapOTHHOMAIAP Y4palau. XeMOCHHTE3 MPONeccHIa OPraHuK MOLiasap
KYTl MHKIOpA@ TYIIIaHMaiitu, LYHUHT Y4YH XaM XeMOCHHTE3 toTocuures
TIpOLeCcCH CHHIapy KeHI TapKalMaraH, 9yHKM (OTOCHHTE3 mpoueccuaa
XOCHIT OY/iran Opranuk MoAzatap 6apua THPUK OPTraHu3MIap YUYH O3MK
Manban xucobnananm.

MMKPOOPTAHU3IMJIAP METABOJN3MH
MUKPOOPI AHM3MJUIAPHUHI HA®AC OJINILHA

Kara6osmism na Ouocnires xakmia TYWyHYa. OKCHITaHAIL
IPOUECCHHUAT JHI TAKOMWIIAMIIAaH QopMacy Ba XaéT y4yH 3apyp 6ynran
SHEpras axparapurad mpouecc 0y Hadac osmmymp. Xap 6up TUPUK
OpranusmMra Xoc¢ Haac OMII THIIM MyaHsH MPOLECCra XU3MAT KUY BYH
(epMeHTIap HHFUHONCHIA GOFTHK. Hadac onmuin npoueccuna urakapnap,
oKcunnap, &rgap Exu Xyxadpagarnm 6orika 3axypa Mojzaliap Xabo
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KUCJIOPOIMHUHT HIUTUPOKW OWIaH OKCHIaHamy, okubGarna kapOoHar
aarunpu Guran cys xocwi 6ymamu. [poneccna axpaind YHKKaH SHCPTiLd
MHUKPOOPraHHU3MIIAPHHHT XaéT (aoNuaTH YUYH, YCHIUA Ba PHBOMUIAHALIH
yuyH cap 6ynanm.

Hadac ofuIm npoueccHHH Kyiinaarn Texnriama Suwian nponanant
MYMKMH:

CeH 206 + 60, = 6CO, + 61,0 + 2,87 10° K

IOKopuaary TeHrnamauan KypuruO TypuOamku, nadac oauul
IIPOHECCUIa KYII MHUKAOPAA PHEPrud axpanap dKaH, JCKWH Y 03-031aH
axpananu. Yeudr 6up kuemu ATOxa Tynnasau, sapyp Oyarasn BakTia
AT® napuataHaoy Ba Xa€T y4yH 3apyp 3Heprus axpaaty. Hadac ommw
npoueccuia coaup Oynanurad (GepMeHTATUB peaKkuuasnap XadBOHIAPHA,
yeuMIHKIapAa Ba KYIMUIAK MEKPOOpraHu3Miapaa oup xuina bopamu.

MukpoopraHy3M xyxaipacura yIraH MOJAAAp Xap Xuil KuMEBHI
peaknuAnapia KarHamaau. ByHIaH Talnkapu Xyxaiipa xaér ¢daonuiTiia
MUITHPOK JTaguraH KMMEBUM DEaKUUAIApHUBI XaMMacH Ouprajinkia
MmerabonmaM (Moasa ajamamnmin) mefiunazd. by skapaSHnapHn MHKPOOp-
raHA3MJIApAa YTUII MeXauu3mIapuHy Kyduna Mumycrud sa EMuessap
(1987) Oyiimua OGepamm3. MerabonH3M Y3HMAQ MUKPOOPraHH3M XalT
daonuaTH yuyH MyxuM OYIraH MKKM ~ acocuit TYpPYX »Kapa€HJIapuHM
xaraboiu3M Ba OMOCHHTE3HH OUpIALITHPAIN.

meTabonu3M = kaTaboau3mM + OuocunTes

Kata6oau3m 8Ky HHEprud aiMaliHHUIGY, 0KOpUAA aWTUNTaHICK
03yKa MOIIAjiapu - YIJeBOIAap, OKCHJI Ba EFNapuHUHI MTApyaiaHuIIng
OKCHIUTAHMIN peaKumsiapy xucodura amanra om0, varwkala dHEpIus
axpanub wnkand. Karabonusmua axpanub uukkan spkuH sueprust AT®
WaknMga TYITaHamd. MUKpoopraHusmiiapia HMKKM Xui KaraGosmsm
Mamxy 1 6Y:ub, yaap: adpod nadac onui Ba O1KFUIL XKapatHIapUIup.

1)Aspo6 nadac oumMuila, OPraHMK MOAZANAP TYJIMK MapyalaHajd Ba
Kyl MHKIOpAA dHeprus axpainlé umkamu. OXHPrE Maxcyaor cudaruia
sueprusra kambaran monanap (CO,, H,0) xocun 6ynanu.

2) bDBmkrFuiy  okapaHuMAa  3Ca  OpraHuk  MOLJIApHHHAI  dasia
MapuanaHuing Kysarwiain. KaM MUKIOpIa dHeprust axpanvld YHKaan Ba
SHeprusra 6o OXupru Maxcynowiap (ITaHos, CyT KHCIOTa, MOM KHCNoTa
Ba X.0Ka3osap) Xocun 6yaanu.

buocuHTes (KOHCTPYKTHB MOZA AJIMAUIMLI) dKapagHuaa arpod
MYXHT/aru cosia OHpUKMAaTap/ial MaKpoMoTeKyaiap (HyKICHH KHCIOTa,
OKCHIIIAp, MoJMcaxapuiaiap Ba GowKamap) cuuTesnanaan. by kapagnna
KaTaboMu3MAa @Kpanub YMKKAH 3IpKUH dHeprus capdnananu. (bynnai
sHeprus GOTOCHHTE3, XEMOCHHTS3 Ba GOLIKanapna xam xocus Oymaan Ba
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AT® xonuna tymnanany). Karabosiuzm Ba OuocuHTes 6up Bakrma yranw,
KYNrMHA peakiysiiap Ba OpalliK MaxcyJIoTaap yaap yHyH yMyMHuit OViaumum
MYMKWH.

DHeprus MaHOan OYnu0 Tamiky MyXUTIaH KMpraH 03MK Mojuiajyap
Xu3Mar Kwiagu. Xyxaiipaga Oy mopgatap ¢epMeHTIAp HINTHPOKHAA
yarapumnapra yupaitan. Jemak, MeTabomm3Mna acocaH HKKH yHKIHs
amasnra omfamd: Xyskafpa KOMIOHEHTIApH YdyH KYyPHIMII Marepuaiapu
eTkasub GepHIany; MKKUHYMOAH, XyxKaipagara CHHTE3 Iponecciapy yuyH
3Heprusi eTkazud Oepunamu. bav3u amabu€iapna MeTaboMM3MHE acocaH
ya Oockmunmad ubopar, spHM OupHHYM OGOCKMYAA O3MK MaxCYJIOT/IapH
KMIHKpOK ¢pparmentnapra (6y:aknapra) napuanaHangd (HMapyaiaHdiy -
kaTaboIu3M); WMKKHHYM OockuM4a OpraHWK KHCIoTaliap Ba ¢ochopnu
stupnap xocu 6ynany (opaiuk MOAIANAp aJMAIUHYBH - aM(uboIH3M).
by 6ockutwiap 6up-Oupura yambapuac Gormuk. Typian KHUNK MONEKYITATH
OupukmanaplaH: HHPOY3YM KHCIOTa, CYT KHUCJOTa, CHpPKa anbieTy,
dochoauoxcuarieTos, GochOorHUICPHHIAH, XyKalflpa KOMIOHEHTIApH -~
Kypunui 6JI0Knapy: aMHHOKUCIIOTaNap, MypiH Ba MHPHMUINH acoClIapu,
tocarnap, oprauuk Kuciioranap sa Golkanap cunTesnanany. bynapuax
TIONIUMEP MakKpoMOJIeKylanapy (HYKIeHH KHCIIOTIap, OKCH/UIap, 3anac
O3UK MOIaiap, Xyxaiipa kobufu Ba xokazonap) xocun Oynamu. By
Gockuynap, AbHH Ky pWIMiI 6JOKIapH Ba NOJTHMEPAAPHHHT CHHTE3NaHHIITH
Mojlanap alMalldHYBHHMHI Yy4yuHud Oockuuum — aHabonusm el
HOMJIaHA[H.

Muxkpooprasusmiaap gepmMeHTIapH.

Mukpoopranusmiiap MeTalonu3MH  Ba  yHuUard skapatuiapHu
TYHIYHUIN yuyH, agBajo Oy kapaduiapha KarHaumiagurad QepMertiap Ba
yJIapHUHT GYHKIMsIapH OIad KUcKada TaHHIIHLT TO3UM.

Gepmventnap GHOMOTHK KaTanu3aTopiapup. Yiap, OMp BaKTHHHT
y3uma wmuHrnab peakuuanapay onu® Oopaad Ba NIy peakuusiap
MeTaboru3M  acocnapuHu  Tamkun orand. PepmeHTIap ogaraa, Y
napuanaitiiran cybcTpar HOMHIa «asa» KymuMuacH KymHG HOMJIaHAIM.
Lenmonaza  uemitonosand, uennobuaza  nemumobmosadu, - ypeasa
MOUeBUHAHM Hapuaitaiinuran depmenrnapaup. Pepment onud Gopaguran
peaxiHsICHHUAT KuMEBNH TabuaTura Kapab xaM HOMJIaHAIN.

Depmenmiap oty cuHdra 6ymuHaan.

1.Okcnpenykrasanap - OKCUATaHUIN-KAHTapHiIMII peakuusUlapuHau
onud OGopanu, duonoruk iyn OwiaH 3HEPrus OJIMUIAA WLITHPOK 3TajH.
Herugporenazaiap (HAJL, HAHLOD, ®AJL)., uuroxpomaap (B, <, €1, a, ).
H, snekrpontap Ba KucjHOpoiAHn onuO YTyBUM depMEHTNap >Kymna-
CHIaHaup. '
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2.Tpancdepasaiap -  alipiM  pagMKaTapHH  YTKA3yBYd
(epmentiiap. Macanan, auerws TpaHcdepazanap - CcHpKa KHCHOTa
xonauru (CH;CO") Ba &F kucnota mosnekynanapniu, ocdorpanchepasa
(kunaza) docgar kucnora konauruan (H.PO;”) yrrasamu. Uly xun
(epmentnapnan amuHoTpanc- depasa Ba dochopunazasapHi KypcaTHII
MYMKHH.

3.I'maponazanap - OKCWI, MO, yIIEBOMIADHH CYB HIITUPOKHAA
napuanalimg, cuntesnafimu. [lenTuzornaporenasanap OKCU Ba MENTHA
JIApHY, TWIOKO3MATHOPOIA3aiap yrneBog Ba [mokosumiapHn (GeTa-
dpykrodypanosunasza, anbda- Ba Gera-amMunasa, GeTa-rajiAKTOIWIA3a Ba
X.); acTepasanap Mypaxka® >dupiapHu TapuanadiiM Ba CHHTE3NAIH
(munazanap Ba Qocdarazanap).

4.JInaszanap - cyGerparnapaan KUMEBHA Typyx/ap paaHKanlapHHU
omub Ky GOF XOCUN KWIand EKd KHMEBHN TYPYXJIapHy pagukainapHHH
Kym  Gormapra ymadiin. M., mupysarnaexkapGoKcHIaza  IHpOy3yM
KUCIOTalaH KapOoHaT aHrMAPHAHY XpaThé Talliaian:

CH;COCOOH — CH;COH + CO,

MAPOY3YM cHpKa
KHCTOTa aTbACTHAN

Anponasa (epMeHTH XaM Iy [ypyxra KUpuG OITH YIIepoH
dpykrosa-1.6-nudocdaruy nKkKH Y4 yriepoan GUPUKMAra apaTai.

5.A30mepaszanap - opranuk MOJAANApHY YJAPHUHT W30Meplapwra
afinautupann. M3omepnamvin MolieKya W4WEark atomiap, pajuKannap
Ba TYPYXJApHHHI  YpHHUHM  y3raprupamd. VizieBoaiap, OpIaHuK
KMCHOTaNap Ba aMAHOKHCIIOTA/IADHVAT M30MepiaHuiuuaa Katananm. by
depmentaap merabonmamaoa — kara  pon Yinainm. Vnapra,
Tprosadocdarusomepasa, rmrokozadocdhaTnIoMepasanapHi MUCOI KILTHO
KENTHPHII MYMKHH.

6.JIurazanap - omouwi MomjaNapiaH MypakkaG  MoadanapHu
cuHTesnalmy. Macanan, acmaparuHcuHTeTasa (EPMEHTH —ACHAparHH
Kuc10Ta Ba ammuak ad AT® murupokuna acnaparud amuagan, AJld sa
docdar krcrroTa XOCHT KWTanH.

acnaparut kuciiota+NH; +AT® —acnaparun +AJ® +H;PO,

KapGokcnnasa sca CO, HM OpraHmk MOMAasapra OUPHUKTHPALM.
Iinpysar kapGokcunasa nupoysym kucinora sBa CO, JaH InaBescupka
KHCJIOTACHHY CHHTE3 KUITaIu.

DepmenTaap Ty3unuinura kapad, ukky cundra OYnaHamu:

Oanuit oxcunnap (dhepmentiap). Yiap dakar okcunganruna nGopar
6Ynanu. Macanas, ruaposaszanap.



Mypakkab okcwtap (depmentiiap). Macanan, OKCHIUIAHHII-
Ka#TapUIALl  PeakUMsUIAPHEE  OIH0 GopyBum, KuMEBHI TrypyxJIapHu
KyuupyB4YH depMentiap. VYaap HKKH KACMIaH ubopar Gyzamu:
alloepmenT KucMu  (OKCHT  KMCMH)  Ba depMeHT  aKTUBIMIHHM
Genrumaiiaurad ko(akTop KHCMH. By kucMmap aiipum-aiipum xonatia
4KTHBJHUKIa 3ra sMac, arnopepMeHT Ba KoakTop KHCMJIapH
Oupralranial CYHITHHA AKTUBIIMKTA 3Ta 6Ymamm. Anodepment Ba
KO(aKTOp/IaH TALIKHI TONTaH KOMILIEKC xojiodepment aeb arananu.

Meraanapun nonnapu (Fe, Cu, Co, Zn, Mo Ba x.) &ku xkodepmenr
Aeb aragaiurad mypakka6 Oprasux Gupuxmanap éxu ynap Gupraiukna
kodakrop OYmummM MYMKHH. KodepmenTtnap oparia JAEKTPOHNAPHY,
aTOMIAPHM, TypyxiapH# (EpMCHTATHB peaKUMs HATHKACHAA oup
OupvikMajan  GowkacHra yTuwmza OpajluK  ¥TKa3yBYH  DOITMHM
Gaxapaaunap. bassu kodepmentnap (epmenT oxcnnm OWTAH MycTaxKam
Gupukkan  6ynamu. Ynapuu npocTeTHk rypyx ne6 aranagu. Kynrusa
xodepmentnap B rypyx suramumnapu &xu yhapuu xocunajiapu 6mnan
Yxmam 6ynagmnap.

Kodakropnapra permuporenasanapauur aktus rypyxnapu - HAJL
¢ku HAI® nap xupagm By Kkodepmentiap Tapxubura B rypyx
BUTAMUHIADHIAH GMPH HHKOTHH KHCIOTacH Kupagd. Burammm B,
(TMaMHMH) NUPOY3yM KMCIOTZ QJIMAWMHYBMAA KATHAIIATHIAH THAMMH
nupotocornHaza Tapkubura Kupaxu. KodepmenT A nunr tapkubuit
KucMH OYmub masToTeH KHCIOTA, (IABONPOTEMH (dbepMeHTIapUHHHMHT
NPOCTETHK I'yPyXHHM BUTaMuM B, (puGoduiagun) Talkum Knaamy. Tupux
OPraHHsMJIAPHHHT  O3MKIGHUWKMAAZ  BUTAMHHIADHUHI  axXaMUSTIIH
TOMOHNIApY XaM LIYHIAKH, y1ap KO(pEepMEHTIAPHHUHT TApKHOHHA KHACMHFK:
KHpaH. :

DepMeHTaap SpKWH aKTHBIALITHPUII — SHEPrHSICHHH nacalTupuo
KUMEBMH  peakiisulapuu  Tesnauwrrupamd.  PepMeHTIApH Horka
Katanwsatopiapuian  dapkd  ynapHn  omu6  60padTraH  KMMERMi
PeaKUMANAPUHM CeldHK- mrumap. Xap Oup depment dakar 6uTTa
MABIYM peakuussn onmb Gopamu. MepMeHT MOMEKYIaCHHHUHT cyberpar
OMpUKaIHraH KaTaNHTHK MapKasH MabkiyM (hasopuii KOH(HTYpaunsra sra
6¥11u6, y daxar cyGerpat MonieKyacuraria Moc Kemai.,

DepMEHTNAPHUHT  aKTHBAMIM  (JepMEeHT  Ba CyOCTpaTHUHE
KOHUEeHTpanmsicura, Temneparypara, pH ra Ba Gomka - ¢axTopaapra
Oornux  Gynamm. Xap 6up Qepmenr yuyn ys Temnepatypa Ba pH
ONTUMyMIlapu  MaBxyn. Kyuoruwa depmeHrarus peaknusnap opkara
Kalitap OYnana. MHKpOOpraHM3MAAPHUHT Ynmuamnapu maitna GViuniura
KapamacAan Xap xusi ¢yHKuMsiaprau Gaxapanurad, Oup-GupHaan dapk

83



KkuIaguran gepMenTiapsy Hupiab unkaay. Metabonusm/ia KaTHama uran
depmenTnap omataa Xyxalipa Humaa mapxyn OYiaub,  yiapHu
sapodepmenTnap ned aranagd. bap3n depmenTnap Xyxaipa TOMOHUIAH
TAIIKH MyXWTTa aXpaTHIany, LUIyHUHT y9yH XaM ynapra 3k30(pepMenTnap
neimnamu. Onatnaa, Gysai GepMeHTIIap ruaponHTUK epMenTaap 6yuo,
KaTTa MOJEKYJIaT OMpUKManapHu (yrjesojiap, OKCHmnap, &riuap,
mymiap, HedTh, mapaduH Ba X.) Hapyanab Xyxkaiipara yra onaauran
XonaTra KeNTHpanu Ba XyXailpa TOMOHHIAH O3MKAa Moaga cudaruia
Y3namTupwnand.  MHAKpPOOpraHM3MlapHy — TabWatna — MOMAAAJapHU
afinapuinuaary OyroK posik aHa MIyHAa My»KacCaMJaiir aHmup.

Muxpoopraiusm  XyxaifipacHaa OJHEPrHfHHHI  TYOIaHHIIH.
MUKpPOOPTraHM3M XyalipacH JHEPIMAHHM Makpo3pruk OGorjmap xosartuia
3axmpa Kuname., Makpospruk OOFflapHM TMAPOIMTMK NapyalaHuurnaa
axpamn® YUKKaH 3HEprds OMOCHHTETHK peaKIHsjapia HIUATHIHIIH
MyMKVH, JHeprusHy TYINall Ba TapKaTHULZA KaTop Mojaiap — ageHo-
smuTpudocdar (AT®), anenosunmudochar (AAD), unrosuntpudocdar
(LUT®), ypumanrpudocdar (YT®P), ryanosunrpudocdar (I'TD), kpearnn-
tpudocar, amerwidocdar Ba Goumka OWpUKMANAp KaTTa axaMHATIa
sramup. ATOnanr xocu OViumy sHeprud capdnanuiy Gunad 6ynamy.
Macanan, Oy xomar  cyberpaTeMHr  QochopmplaHMIIEIe  Ba
3MEKTPOHIAPHHA TPAHCHOPTHA Ky3aTWiaau. DHeprusara OOF Makpo3pruk
Gornap ~POs cumBonu OmraH Oenrunmamagu. Morekyna OXHPUAArd
pocharan  axpanud HHKUILAZE ozariaru KHUMEBUH OoFnap y3wirasjard
1,3.10" Jhx ypuura 3.4.10 *5.0.10* JIx oweprus axpanamu. [emax,
makpodprux AT® Gupuxmanapuny  xocwl 6¥mdIimd MUKpPOOpraRH3IMIIap
XyXalipacHia MabiyM MHKJIOpIard  JHeprus 3axupa KunuHagd Ba
caiasagy. MEKPOOPraHU3M XaéTu ydyH 3apyp Xap XHJ OGupuKMmanapHu
GrocunTe3d kapaéHuma yiaap capiaanani.

Opranax GHPUKMAJAPHE OKCH/LIAHAIIH BA KA TApHIHNIH.

XaiiBonsap XaBoaaH KHCIIOPOJIHM  Y3AallTHPHO, CO,nan
axparnmuan  AJLJIaByasse 1780 imnna amuknaran aau. Kefnpyanmux
Oy xapaén Hadac onui 1e0, HoM onaau. by xycycust YCHMITUKIAPTa XaM
xocaup. VYA BakTaaH Gouulab, MOAIAIApHM  KHCTopoa  OmnaH
OMpHKMIAra OKCHIUIZHML, MOAAAJaH KHCROPOAHA Xpamiuiura dca
xalraprnuil sxxapaéau Aeb atanau.

Xo3upry KyHAA 3¢a OKCHANAHHULI 1e0, HKKU BOXOPOL ATOMHUHH
OJIMHMIINTE, FHA Oy 32 HKKY DICKTPOH Ba HKKY NPOTOHHU HYKOTHANIINIA
TeHr 6yiaub Aermerdapupiam (aeruapuposanue) neinwnany. by xapaénra
Kapama-Kapiid xapaéH — Oupop MOJJanH KaTapunuil jxkapaCHy WKKA
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artOM BOZOPONHM OHPHKHMINMIA (MKKH aTOM 37eKTPOH Ba HKKM aToM
npoToHHN) alitunaan. By xapaén ru/ipuapnam {TuapyupoBanuye) neftunany,

Oxcnjutanun Kyiunaruya xypunuiina 6¥1am:

AH; - A+2H
B +2H — BH,
by wxxu peakumanmur cymmacu AH.an B €paamuia OKCH LTAHHILMHN
K¥ypcaraam;
AH, +B - BH, + A
by peaxnmsna AH, — xaitrapyeuu, Bomopon aoHopHu B 3ca okcminosum,
€K1 BOAOPO AKIETITOPUIND.

Oxcuanannm  Tymyruacn  (akaT — SNeKTPOMJApHH KYHupHIil
peaknuanapuna Xam HMIUATATAId. bupop xapaéHma artomnap &ku
MOJIEKyTalTap JJeKTPOH (e) HyKorca, OKCHAIAHWIN AeHHiIany, TECKapH
*apaH — Kairapamuul aedunanu. Macanas, TeMHp HKKH OKCHIFHN TCMHUP
Y4 OKCHIWTra (MKKH BAIEHTIHK TEMUP YU BAICHTIIAK TEMHPra) yarapuinm
NICKTPOH HyKoTuil Omtan Yramu:

Fe¥' > Fe*' + ¢ ‘

OJICKTPOHIAp XaM, BOJIOPOX ATOMJIAPH XaM MyXHTIA T¥ILIaHMAHIH.
Ynap 0upop KuMEBuit GUpHKMA TOMOHUIAH AKUEUTHPIIAHUING JIO3UM. Xap
KaHIai OKCHANAHUUT KeTHIAH KaiTapwinil 6yianm.

BHOJIOTMK OKCHANAHMII Ba KalTapiIvIl peakimanapuia BOJOPOA
TawyBuunap OYau0 acocaH MKKM IUPHIOMH HYKIEOTHATAPH (aHaspob
JeruaporeHasa KO)epPMEHTIapH )-HUKOTHHAM MG ACHH HAMHYKIICOTH
(HAJ) Ba HUKOTHHAMHIANCHHUHAMHYKIEOTHI ¢ocdar (HAI®) xwm3mar
Kunanu. Oxcnanagrran cyGeTpariial BOAOPOIHU 02146, yiap KaiTapuiran
dopmara yramm (HAJL.H, Ba HAJI®.H,) Ba BOJIOPOAHK OOmIKa
akuenropra yrkasamd. HAJLH, Bogopomuhu acocan GWKrHIIEH Opanuk
Maxcynoriapura €k Hadac onmumn samkupura Gepaam, HAJD.H,
MHKPOOPTAHM3MIAD  Xy)KaHpacHH¥ TAapkMOWra KUPYBYM Xap  Xui
Mo IanapHu OHOCHHTE3NAA HUITHPOK YTAH.

Mukpooprannusmiap TOMOHHIAH 0146 OOpHwiamuraH xyna Kyu
OKCHUTAH MI-KAHTAPUIMIL PeaKURIITAPH MabIyM.

Buoken. BIoxrau — OKCHITAHUI Ba KaifTapunuin xapadau 6Yau6,
AT® xocun Oyauiura onub xegagn. bmkruua BOAOPOHH JOHOPH Ba
aKLUENTOPH oty (EKK ynapra TYFpH KeJalHIan dJ1eKTPOHIApHH) 01aTaa
Omxruin xapadeuaa Xocmn GYynaauran  Opradik Supukmanap Yidaim.
Hewmax, OWKFMIL  MYKM  OKCHIUTAHHIN-KaHTapuImin sapadHpHp.
Biokeuiiga  cyOcTpaT oXMpr¥  MaxcynoTrasa napuaNaHazu,  yIapHH
OmxruiIIa  XoCun Oynamuran  MOARBATAPHHM  CyMMacH  Xy4aW
OroKFUAIMIaH MOLMANAPHH — OKCHIAHHMIN JApaXkacHHArnueK  Gynajm.
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Xocun 6¥nran  Maxcynoriap KylJa XaM OKCHAJaHMaraH Ba XKyla Xam
kaiffrapwivaras  Gymumn  kepak. Kynumva Owxrum xapaénuia
MUKPOOPTaHM3MAAD YIVICBOAJIAPHH Ba OOIIKA MOpanaphu (OpraHux
KMCJOTATAp, AMMHOKUCIOTanap, fypuiiap Ba  MHPHMUINMRIAPHN)
puglataga.  bwkFumma ATO xocun Oymumu  cydcrpaTHM
dochopupnanuinn #ynu Gwiax Gopamu. bwkrmw skapaéHu obgurar
aHa’po6 &xkm  Gakar awapod wapowTaa Oopamm. IlacrepHn
TaC/MKTALIMYE, OMKTHII — KHCIHOPOACH3 Xa&Tamp. XO3Hpru myHEKapall
6yitnua TMpuk opraumsmiap Ep atmocdepacuia  Xalu KMCIOPOX Manno
fyaMacaad aBBaj XOCH OYirad, WWYHAHT YuyH Xam OWKFULIHA SHI
coga OuoNormk oxcuananui neé kapal, Kepakiiu JHEPrusHM O3yKa
MOUIATApAAH aHapol IIapOUTHE ONiraH.,

X03upru KyHaa OWXFULIHK KyAa KYN THIUIapH Mamxya. Xap Gup
OWKFMII THNH alpHM TYpyX MHKPOOpPraHM3Miap TOMOHMAAH aMaira
omupwInd cnenuduk Maxcylommap Xocwn Oynamm. Brokrumsn kyn
TYpIIapM XK XY)KaNMruaa KaTTa axaMusIra sraaup.

Xap KaHzail GKFMUiHM WMKKM OOCKMYZA yTagurad kapaén  neb
Kapall MyMKUH.

BupunuM 6ockiy (ITIOKO3aHM IMPOBUHOIPAl KMCIOTara allanniim)
IUIFOKO3aHH YIIIEPOJ 3aHKUPHHA Y30 WKKH JXYQT BOAOPOI aTOMHHH
axpanvind GOCKHYHAUP. by OvxrHIIHE OKCHANAHKII KHCMUIMD!

C(,H]z()@_') 2CH3COCOOH + 2H2

YIJIEBO IMPOY3yM KHCIOTa 4KIENTOP TOMOHAAZH
kalyn KupHaMrad BOJIOPOL

WkxuHun (Kairapiini) GOCKHYM BOLOPOJL aTOMIAPUHE NHUPOY3YM
KUCIIOTACKHM €KY YHAAH XOCHA OYnraH MaxcyJOoTHApHM KaHTapuwiniimra
ALUUTATAAMIOAIED. Macanad, CyTkucnoTann Owxrniuga IHMpoY3yM
KMCIIOTACH CYT KMCIOTacurada Kadrapuaiain:

2CH;COCOOH + 2H; — 2CH;CHOH.COOH

THPOY3YM KHCJTOTA CYT KHCIIOTA
Bowka Xwuigard Omkrum npouecciapnpa  (CHMpTAM, MOH
KACIOTAIA B4a X.) MKKHHYA CTaausd Ooiika4a YTHIIY KyHmaa

TaBcuIana .

VraeBomIapaaH MUPOY3yM KHCIOTaHH Xocun OYnuim sxapaénm  Oup
KaHua KeTMa-KerT Yraourad peakuusiapaan uboparaup. by xatabornmk
peaknmsnap OWwkFMLZA xaM, adpo0 Hadac ommumpa xa™, Oup Xun
VMYMMIIMKKA 3ragup. MUkpoopranusmaapia YrieBOAnapiaaH y4 Xun
iynna nupoy3yM KHCHOTACH XOCHT O¥mann

BupupuM  Hynu  aBBan aunTKWwiapaa cymrpa Oaktepusiiapia
aHuKianrad 6ymu6, Dwmbnen-Meieprod-TlapHac #ynn €km Qpykrosanu
docdar itynm Exu rukonus n1ed aranany.
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Wxxvnan #ymu nenrosadocdar iynu 6¥amb Kynrusa npoxapyoT sa
3yKapHomIapia aMasira OUupHaaay.

Yuunyu #yn ItHep-Jlynopor iyim 6¥aub, 6ab3u MEKPOOPTAHU3M-
Japaa, acocan adpob Gakrepusnapia romuirad (Munryctun, 1987).

Yruesomopomiap  (mokosa)  dochar  kuwenota  EpaaMuia
aKTWBNaHamM,  CYHrpa  THIPONMTHK  (EPMEHT/IAp  MINTHpOKHMAa
rexcosanapraia napuaiaHann. Xocun 6ynran mmrokozadocdar kuciora
KOJIIMFH OUPHUKUINKAAH aKTUBIAIIALA BA MHPOY3YM KUCIOTAra ailiaHaau
xamaa AT® xocun Oynamu. By anadpob daza éxu Imbnen-Meiteprod-
Ilaprac #ymu EkM ITIOKO3AHHHT TNMKONMTHK NapYanaHuIuuaup, Oy
peakusiiapauHr GOpULIM YdyH KMCIO- pox 3apyp mac (MHoromosa,
1983). ,

Coll ,0, 2B C O (H, POy — 0240 s C B O(H, PO,), 7

N
rexcosa rexcozamonHoochar rexcosamudocdar
— CH,O(H,PO,)YCHOHCHO <~

+2H_PO
- 3-bochormuuepun anpaeryy 3

- CH,O(H ,POYCOCH ,OH <
thocoaroKcuaneTon
— 2CH ,O(H , PO, YCHOHCH(OH)YO(H , PO,y —220_,
1,3-andocdoriuuepu ansaerns

— 2CH,O(H , PO, YCHOHCOO — (H , PO, ) — 24 2418)

1,3-mudocdormunepud Kuciora
> 2CH ,O(H , PO, )CHOHCOOH — 2CH ,OHCHO(H ,PO,YCOOH — 22

3-pochormunepun kuciora  2-pocdoruuepns Kkucaora
- 2CH, :C -0 {H,PO,)COOH —CHe>ID

2-hochonupoysym xaciora
~ 2CH, :C(OH)YCOOH —» 2CH,COCOOH

DHUPOY3YM KMCHOTA

Uaukonus  xapaduupa axpann® YHKKaH BOIOPON aTOMIIAPH 3HT
OXMpPrH aKHenTopra TYFpuaan-Tyrpu TymMacaas HAJL ra Yrkasunam,
xammacu Oyiub wmxkm Monekyna HAJLH xocwr Oymamm. Oxopuna
aTwiaraHnek, XamMma OmwiIWIn okapadHnapuza  BOAOPOA  YTKA3WlL

—

Basnacunn HAJL 6axapany.

Ombner-Meidteprod-IlapHac #ymuaa rmoko3aHd NpuHOY3yM KHCIOTa-
curaya ysrapuwmna  TYpr Modexyisa AT®  xocun Oynanu:
dochormuepu  albASTHAHK  OKCHANaHuMmmza - 2ATO Ba  2-

(pochormieprH Kucnoracuan Aervapupnanumuaa — 2ATO, gemak, 4
Monekyisa AT® xocmn Oymagu. AMMO yiapiaH MKKH MOJEKY/acH
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rmoko3ann  Gpykro3a-1.6-midocdarra aitnannmuaa capd 6yranu. Mkxu
mosekyaa AT® cunres xapaéHiaapura Koilamam.

I'nuxonusga opraHusM ydyH HIIIaTWiaiHrad dSHeprus 2.10° JIx mn
Tamkwl  Kkwiamd.  Jlemak, loxopupa alitwirangek Oup Mosiekynaa
rAOKo3anal  ukku  Mmojekyma  AT®  xocun 6ynanu.  A#RAMKCa,
MUKpPOOPTAHM3MIIAD aHa’pod wwapouTaa OHOCUHTETHK Kapa€ujap yuyH
KEpakii OJHEPIUSHY ONHIO y4YyH >KyJa Karta MHUKZOPHArd KaHTJIH
MOJIJATAPHH OWOKFMTUIIN Kepak. | JIMKOIM3Aa MINTUPOK JT4ANrdH Xamma
hepMeHT cHucTeMacH Xy>KaipaHu [UTO30/11a KoK aHup.

[lerrozadocdar #ynu TYrpuaan TYFpu THUPOY3YM KHCAOTA XOCHIT
oymuum Gunan Ombmen-Meiteprod-Tlapnac #Wynunan dapx xwiamm. by
iyma cybcrparau daxart OWTTa YIiIepos aTOMH OKCHAIaHUO CO” tap3uma
axpasand. bupunun peakims rimokoszann QocdopupnaHu® IIFOKO3a-6-
docdar xocwst OYIUIMH Ba CYAr yHM AermipupiaHmIInR pyd Oepanw,
HAO® xaiftapumi6 6-docdoriokon  kucnora Xocun 0ynanu. Cyurpa
dochormokon kuciiota RekapboxcwaHu® OKCHIUIaHald Ba NEHTO3d
¢docdar D-pubynoza-S-docdar xocun 6Yanu. YHIaH 3ca B30MEPIIaHUIL
iyauna D-keunosa-5-gocdar Ba pubosa-5-¢ocdar xocun Oymanu.
Keitunyannk D-kewiioza-S-hocdar Ba prdosa-S-docdatnap TpaHcKeTonas
peakumsiapuaa  (Tpadckerosiaza ¢GepMeHTH OHMNaH  ITIMKOAIbJETHA
rpynmacn CH,OH-CO- yTxaswiaau) Ba TpaHcanbaoja3 peakuusiapH
(Tpancanbionasza GecpMeHTH OHNaH Y9 Yraepo/Ui¥ NMOKCHALETOH I'YPYXH
CH,OH-CO-CHOH- mM  ¥yrkaswiaad) Ba  rikoza-6-docdathu
TecKapucura ysrapuimm  Kysatumand. Jlemak, nenrosadocdar iHyam
HAKJIMK UYIARD.

Onti MoOJIeKyla TIIOKO3aHM neHTo3a ¢ocdar #yrmaa T1yna Oup
MOJICKYJIa II0K03a-6-doctar CO, raya OKCHIIAHAAN Ba OJITH MOJIEKy.Ja
HAJI®" HAJ®.H kadtrapunamu. By ycynsmur acocuil Basudacu
HyKIEHH KHCJIOTRIapHH CHHTEe3W YYyH Kepakin mnewrosa (pubosa-5-
docdar) Owmnan TapMuUHIAL, 2) MUKPOOPraHM3M XyXKaiipacuHu
BHOCHHTETHK Kapaériapy (8F KUCIOTAlApUHHM, CTEPOUITIAPHY Ba X.JIapHU
cunTes) yuyH kymitad HAJI®.H Ounan TabMuHNAMIIHD.

Yuugun #yn OrtHep-ynopo #ynmpa XaM [FOKO32 ITHPOY3YM
KUCNOTara4ya ysrapuiiun MyMmkuH. ABBan rmoko3a ATO molsickynacu
Ounan rexcokmHaza GepMeHTH UIITHpokuAa ¢ocdopupnanai. XoCHi
Oynran MaxcyJoT6-hocorIIOKOH KUCHOTacHraua oxkchaanams. Y sca
meTuapup  NaHu0,  2-KeTo-3-j1e30kcu-0-GpocorniokoR  KHCIOTacHra
atmanamy (KJI@D). KO aca anebrosasa €paamuia mUpoy3yM KUCHOTara
Ba 3-(ochormMilepuH aibAeluaMra lapuasaHagd. by Xocun Oyarad
maxceyaoT IMOnen-Meiteprod-Tlaprac #ynu  depmenrtnapn Tabcupura
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yupa#iii Ba MKKMHYYM MONEKyJa MUPOY3yM KHCIOTacH XOocHJ O¥manm.
Otnep-/lynopos iynuaa ruioko3anHy napuanaHuiunga 6up Monekyna ATO
Ba MKkK Mosiexyna HOJLH xocun 6ynanm.

Otrep-/lyaopos Hynuna rmoko3aHy napuanaiimran Sakrepusnapia
NHPOY3yM KHMCIOTaJaH CyYT KHCIOTa Ba OOINKA KHCIOTATEPHH XOCHI
KunaguraH QepMeHTnap etvmMaliam. By yecyn acocan  aspob
MHKPOOPraHu3M Japia yypaiau.

AYUTKINAD TOMOHHUAAH amManra omaphaanurad Imoneu-Meieprod-
IMaprac ifynuna yramurad cuMpiid Owkrumura yraguran Gyscak, kaHz
3THJ CIIUPTH Ba kapOoHAT aHruapuara aiimadanu. AuuTkiiap Xyxaipacu
nupysargexapboxcunaza QepMertTura sra OYmub, KyHuaaru peaximsHu
aMasira OuHpamu:

CH;COCOOH = CH;COH + CO,

Ortun cnupti GochOrTHIepHH ATBASTHIHE OKCHIIAHAIINAAH XOCHT
Oynran kafitapunras  HAJA.H  Owunan CHUpKAa  aJbAETMIHHHU
Kadrapuiuiiuaan  xocwn  Oymaav. bomkaya wkunu®  afitrannsa, Oy
OMKFULILLA CHPKA a/IbATHIN BOJOPO/ aKuenTopu 0yiub xu3mar kuiamu:

CH;COH 12H" + 2¢ = CH;CH,0H
Couptnu  OWKFULIHE  YMyMUu# TeHrJlaMacH KyHuparwda Oyauing
MYMKHR!

CeH 12,06 =2CH;CH,OH +2CO;

CyT KUCTIOTa/M Ba COMPTIN OWKFAUUIAp Kylda KEHI TapKajiraH
Owvkrunr sxapaériiapuup. bomka kyrruna Owxrvnn Typaapu 6op 6ymmo,
yJiap 6up-Oupunas oxXupru Xocua OYArad MaxcysioT TapkubH OHITaHTHHA
¢bapx Kwiand. Yiap opachaa Xap XMWl OpPraHuK KUcloTanap, CypTiap,
kapOoHAT aHruapu Iy Ba raz xonmmars Bomopon ©Gop. bBan3u
OYOKFHIUTApHM MKKHMHYM OOCKHYHMIR J3PKHH 3Heprua Xocwsl OVmanu Ba
Hatwkaga AT® 3axupacu omagy.

Hadac omiin

Hadac omuui - AT® xocwn Oynanran OKCU/UTaHHMIO-KaWTapuiiMil
kapa€uu  Oynub, Boaopomiap (PNexTpoHnapnapHy) AoHopH OFnub,
OpTaHMk &KW anoprauuk Oumpukmanap pos YitHaiiny. Bomoponnapun
(astexTporsiapuu) akuentopu O¥iMG XaMma BaKT aHOPraHuk OHpUKManap
XH3MAT KWIaau. Arap oxXupru axuentop O0Ynmud MONexyJssp KHUCIOpOA
XH3MaT Kdiica, OyHmalt madac omum skapaéHm adpob Hadac oML
neHwian.

Babsuw  MUKpOOpraHM3MiIapAa OXUPrH  JNMEKTPOH  aKIeNnTopH
BazudacHHE MOJEKYJIP KUCAOPOI Mac, OalKy aHOpraHuK OHpHKManap —
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HUTpatnap, cyibariap Ba kapboHatmap Oaxapanw. by anaspob nadac
OJTHIIIXHP.

As3pob6 Hadac onMil KYO MHAKpOOpraHu3Mmiapra Xocaup, yaap
XaKuKuil aopobmapra kupaam. Ammo yiap opacuza (axkynbTaTHB
anaspobnap 6yub, ynap xuciopon Gop Oymca xam, Hiyk O¥nca xam
ycasepaay; ynap 6mkeuu iy 6uwian AT® Xocua KMlaaH, MONEKymsp
kucaopon Gop mapoursa 3ca ATO xocun kunmw Yarapanau, OMKPUIL
Yprura Hadac oMLl aManira OmaaH.

®axyneTaTHB aHAYpobnapra MyHxal MUKPOOPraHU3MIap KAPaIaKM,
JJIEKTPOH aKICHTOpAapu cHpaTHIa HUTPATIApHN Y3MaITUpranaa yrapaa
aHa’pob Haac onmum 103 Gepaan. AHa’pob Hadac ONMIIAA AEKTPOH
akuenropsiapy BasudacHHy cynbpariap sa kapboHariap 6axapanu.

Adpob mHadac oymi uxku dasanan uGopar 6ynand. bupuaun daszana
Oup Kan4a peakumsuaap Oynub, ynap &paammua opranux cyberpar CO,
raya OKCHAJIaHAH, XpalTad BOMOPOI aTOMAApH AKUEHTopiiapra YTallu.
By dasana Onp xanua peaxuusnap amanra om0, ynapun Kpebc tmkmm
&xm TpukapboH uu aeimaany (33-pacum). Ukkunun dazaga axkpairan
BOJOPOJ 4TOMIApH Kucjopoh Ounan oxcwiiaHamd Ba ATO  xocun
OYnamn. Mkkana dasa bupraiuxaa cyberpatun CO; Ba HyO Ba Guonorux
dolinany sHeprust xocwn Oynmumra oimd xenagu (AT® Ba Gomka
O6upuxmanap).

Kyiinaa Huoromosa (1983) C.I1.Koctuwes dukpura xypa aspob
Hadac onmmpa nupoysym  kuciora (CH;COCOOH) xocun 6yswmn
acocwil YpuHHM Srajuialld  Ba acocMM KapaHnapHH Kylumarmua
TymyHTapaau (33- cxemara KapaicuH).

Hadac onumr npoyeccuaa mupoysyM kuciiotagad CO, akpananu Ba
cupka KucsoTa xocmwn 6ymanu. Cupka xucsora anerun (CH;-CO) rpymma
aKinga KooH3uMm-A  depmenTHra Oupukud, anetniakodusuM-A (CH:-
COS-Ko-A) neran moapuara aiianams. By Moaga CyB HINTUpOKUIA
OKCaaT-CHpKa KHCAOTa OWitaH KYLIWIHINKM HATIKACKHAA JIMMOH KHUCJIOTa
xXocuIt 0yramu.

Jamon xvcigota TapkuOupan Oup MoJekyla CyB axpainbd uwmc-
aKOHHT KuCji0Ta Xocun 6¥iany. L{nc-akornT KucaoTara OMp MOJIeKyJia CyB
Oupuxub, H3OMMMOH KHCIOTa XOCHJ Kudaad. By KUCIOTa BOUOPOIUHM
iyKkoTHO, oxcanar-kaxpabo kucnorara aiinauanu. Peakuua BakIuna CyB Ba
OpTaHiiK MOIUIANap/aH aKpairaH BOZOPOJA Ba dnexTponnap (2H' Ba 2¢)
XaBOJaH KAy KIWIHHIAH Ba aKTUBJIATaH KUCIOPOa Omitan Gupukus, cys
XOCHII KHARINAA MIITHPOK 3Tamu. CYHrpa okcaiar-kaxpabo KuciaoTamaH
CO, axpanagu pa L-kerorsorap kucaota xocmn 6ymanu. Kucnora 6np
MOJeKyna cyB GUpHKTHPUG 0.i00, Y3uman Gup MoieKysla BOJOPOIHH Ba
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oup mosexyna CO, axparu® kaxpabo kuacIoTaraya OKCHIiAHajIH.
AKpanraH BOAODPOI aTOMMApH XaBO KUCIOPOLH Guial GUpuKuG cyB XOCH!
Kwiaad. Bomoponnu Hykotran xaxpaGo kuciiora dymap Kucioraraua
oxcpanapani. Pymap KHMcnoTara Cys CUPHKHLUIMAAH OJMA KHCIOTA XOCHI
6ynann. KpeGc umMKmMHAHI OXHPrH GOCKHUMAA ONMA KUCHOTauaH Gup
mosiexkyna H, axpamib, okcanaT-cHpka KHCIOTa Xocua Oynamu. By
KucnoTa 3Hoj mmaknra YTub, Kpebc nuxanaarn peakumsiapaa ALITHPOK
oramu. Hadac omuumima kKym MHKIOpAZ OpaIdK MaxCyJomiap XOCWi
‘Oynamm, Gynapian aTaHWH, acnaparkH, LIOTAMEH aMMHOKHUCIIOTANIapH, &F
KHCIOTaap, EFnap, OKCWINap, BATAMUKIAD CHHTE3IaHuIIn MyMKHH (33-
pacm) (Muiiyctus, 1987).

Hagac onmm npomeccuaa Xocwsi GynaauraH sHeprusauur Oup
KHCMH MMKPOOpraHu3miapaa EpyFuK SHEPTHACH IMaKIMIa TapKajiamm.
Kucnoponra 6ynras mysocabatura kapal, Oaxrepusiiapau 6up Heua
rypyxXaapra axparuil MyMKiH. KYIupiurg xaBo Kucsiopony SYauImuHH
Taiabd wwnagd, Oynap adpobaapadp. AKCHHYA, aHa’pobrap  Xaro
kucioponn 6ynmaca  AXIUM  PHBOXIAHAOW, Oyiaap aHa’spobaapiMp.
DakynsTathB aHadpobnap cyOCcTparaa 03 MHKAOpAA KMCHOpon 6ynca
AXHIY PUBOAUIAHA/IH.
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1.06nurar aspotutap armocdepasa 21% xuciopom O¥nca, saxinu
puBoxkaHaan. OfaTaa, CyIoK Ba KAaTTHK O3MK MYXMTH 103acuiia ycaan
(Babo BuOpHOHM, capllMHanap, cun Taékyanapu Ba Gowkanap).

2 Muxkpoaspodumtap o3 muknopaa (10%) kucnopon 6ysica xam
¥ca otany (CYT KACTOTAH OWKFUTY BUHIAP).

3.0axynpraTHe a3pobnap MONEKYIsAp KUCIOpox  OYnmaca Xam,
x¥mas onamy (KYN9MWIHK NaTOTeH Ba caupodur Gaxrepuanap).

4.06nvrar aHadpobniap kuciaopon OYsica, pHBOXKIAHA OJIMaiiy.
Kucsio- pom ueximoBum canbuit ¢axrop  (KOKIION — KIOCTPUIHMIHCH,
S0Tynu3M, ra3;y raHrpeHa taékJyanapu).

Tabumii mapontga aHaspobnap aspobmap OuwinanH cumbuo3 Xomnza
yupaian. Adpobiap KuCIOpoJHH Y3namuTHpHO, aHadpobaap y4yH 3apyp
napout siparub depaun.

JlaGoparopusiiapaa, caHoar KopxoHanapuaa ajpod OaxTepusiiap
JCTUpHIL YY9yH CyB OPKadd KHUC/IOPOA YTKasWnamd, MHKpoOmap cyB
Katnamu opacuaa ycudb, 17 sputmanza 1r KypyK Moana TyIularasjiury
AHMKJIaHTaH.

A3pobnap ¥3m yuyn 3apyp OynraH »HeprusHu Hadac onml
TIPOUECCHIAH oJica, anajypobiap Owxril rpollecciapuaan onany, OyHaa
xap Oup Monexyna rekcosa papuanasuiumgan 2 monekysa AT® xocwm
Oynca, aypob dazama 30 momexysa ATD xocun 0yranu. baxtepusinap sa
altHuKca, Morop 3amOypyriapu Ky4iu Hadac osamu. Macanas, Aspergillus
niger HUHT 3 KYHIHK KyJsTypach 34° a 24 coatna 682 cm® CO, axparras
O¥rica, Xy Ay UIyiYa BaKT HYKIA CUPeHB KypTakiapn 15° na atarn 35 oM’
CO; axparran (Muoromosna, 1983).

MUKPOOPT AHM3IMUIAP MHITHPOKHUAA EXJAPHUHID
OKCHMIVTAHH A

Tynpoxia ydpalizurad MUKpPOOPraHu3MIap Y3uaarm numasa

tepMeHTH NIUITHPOKKAA SFlIapHK Napyatainm:
C3H5(C|gH3502)z + 3Hzo - C3H5(OH)3 + 3C1gl‘[3502
THOCpHH Er KHUCTIO1A
Fr xucnora oxcnmnasumuias CO, Ba H,O xocun 6yan:
C]gI{}éOZ + 2602 i ISCOQ + ISHZO

Frnapnu  okcwatafimuran  Muxpoopramasmiapra Pseudomonas
fluorescens, axTuHOMMIETIap, 3amOypyrmap Ba Oidium lactis mucon
Oynamn.



Yymonu xucsorand — Methanobact., fermicum a’po6 Ba anaspo0
MapouT/a OKCHIAiau, KyHunaru npouecciap xucofura sHeprus
aKpanazu: .

2HCOOH + O, — 2H,CO;4

Cupka KHCIN0Ta X0CKI KMJTYBYH OaKTepHssiap ayuTKH 3aMOypyriapy
Ounan Ompra yupailod, YyHKM auuTKH 3aMOypyF/iapd XOCHA KuiTau
CHHUpTHH Oy Oaktepuatap napuaialiiy, peaklys HAaTHKAcHa CYB Ba CHpKa
K¥cnora xocun 6Yaaau: .

CH;CH,OH + O, = CH;COOH + H,O + 479 10K.

Cnoupt eTHIIMAH Komca, fakTepusgap CUPKa KMCIOTAHM OXCUANAMAN
Ba CO, 6mnan H,O xocun 6¥nanu:

CH;COOH + 20, =2CO0O; + 2H;0

By Oakrepusilap TpOfidd  COMPTHH INPONHOH  KMCioraraua,
TUIIOKO3aHHM TJHOKOH KHCjJjoTaraya okcuanaian:

nponu CHUPT HPOIIHOIN KHUCOTa
CH,OH(CHOH),CHO — CH,OH(CHOH),COOH
TIOKO3a IIHOKOH KHCJIOTa

Cupka KicIoTa XOCHT KHITyBIH OakTeprsuiap yuayH yruiepon manbau
cudaruna docdop Ba aMMOHHH CyTb(aT Tysnapy Ba makap Oepusiafi.

Himab ynkapui KOpXOHalapuaa CHpKa KHCHoTa MEKIopd 10-12%
6Viica, baxTepusapsMur akTuenury opruinay B.H.Hlanonnukos xysar-
rad. bakrepwsrap vta€xkya maknupa Oynagu, acocuil  Bakwuiapu
Acetobacter aceti, A.pasteurianum, A. orleanense jup.

Hiwrab ynxapuil KopxoHalapuaa OyJiapiaaH KeHr pasuuiga ¢oiina-
nanunazu. Cupka KUCI0Ta OTUIIAA 2 YCYyJ1: OpiieaH yCyJld Ba HEMHC YCYJIH
EKHM Te3 KHUCJI0TA OJHMI YCYJIH KYJUIaHIanH.

OpieaH  ycyiadga CcHPKa  KHCAOTA  OMMII  YYYH  BHHOIAH
¢oiinananunca, HeMMc ycyiauza >Twi cnuprian doigatasmnama. Oprean
yCyJMHAa CHPKa KHCHOTa OV YYyH HMII Maxcyc uawiapia onub
Oopwranyd, uarnapra 2% cupka kucrota Ba 4% cmupT 6¥nand Ba O3HK
MyxaTAra 2% KHCIOTa KYINWTaan. BIKFHII OXUpULA OJMHIAH MOJLIa
Tapkubuna 5-6% kucaota 6ynanu, nporeccaa Bact. orleanense umrupox
sram. buwxrnm 20-30°Caa onub Oopuiany. OnuHraH cmpka KHCIOTZ
Kyma xymOyi Oynann. Hemuc ycyiuia cupKa KHCaOTa ONMUI y4yH
reyeparopap OyK NapaxTHHUHT Kuriurd Oumad Tynaupriagu. Ipoueccua
Acet. schutzenbachii mwrtupok dstamm. Y a’pob imapouTia SXIUH
pusoxiananu. Myxutra 6% cHpka KucroTa, 3% 3Twi CHIUPT KYLIMAaiM.



['enepatopnapsa uim Tyxramacaa Gup Heda Muniap LaBOM >TTHPHWIIAH,
oMHras kuciora 9% s 6ynanm.

ivpun vofina 3amMOypyFHU YCTHPHMII MYMKHH, GyHMHr yuyH Bact.
xylinumra adurky sambypyrnapm kymmlb Verupwiand. Xocun 6ynran
Macca Gup 03 HOPROH Masailu, XyOM KBacra yxiam 6ynanu.

BHOKFUII XKAPAEHJIAPU

WHCOHMAT KyHAanwK TypMyLMia CHUPTIH, CyT KUCIOTalu
Grxruingad KeHr doliinananran. Jekun 6y npoueccna MEKPOOPraHU3MAAp
WIITHpOX STuiruHu Jlyw Iacrep 1860 jmnnapna asmkiaran. Buokedin
mpouecciapy TypiH-TyMaH O¥smmb, ymap xocmn 6ynran Maxcysor &kd
O¥OXFUII NpOHeccUaa capbIaHalurad MOIAHMHT HOMHA GullaH aTaaziy.

Conpran  Omkrams. Criuptau  OuXFHIl  NPOLECCUHA  AYUTKH
3amOypyrnapu Byxyara kentupand. bysaa makapnap anaspo6 mapoutaa
3THJI CUHPT, KapOOoHAT aHrHAPHATa allilala iy Ba SHEPris aXpaiaiu:

CeH 05 — 2C,HsOH +2C0, + 235 10" K

Cnupriid GIKFUIN IIPOLECCHAA HWWITHPOK OSTAJWTAH auYUTKHIAp
(axynsTaTHB anHaspoGnapaup. Aot manbau cudaruia yiap aMHHOKHC-
JioTanap, NeNTOoHNap Ba aMMOHHITH Ty3napaas Qolinanadanu. Auurkuiap
OMp KaTop RHUTAMUHJIAP CHHTE3NAUIA MYMKEH, OGU3NOIOTHK aKTHB
moanainap Oepwica, yjap AXIEH DPUBOXKIAHAOW. PHUBOXIARWIDN yUyH
Temnepatypa 4-35°C opammruma, pH sca Omp o3 xkucnoranu 6Gynarans
MabKysI XHCOOIaHAIH.

AYUTKAIAP OCTKH Ba YCTKHWIapra axpanagd. OCTkd  ayuTKwiap
4-10°C pa saxmm Omkrurca, ycrkd auntkwiap 18-30°C na axuwm
PUBOXKIIAHAIH.

Crpring O¥OKFUIN NPOLECCHAA AXPANANMIaH JHEPrUuf  MHKIOPU
Hadac onMxarura Rucbaran 24-25 mapra Kam Oynanm:

C¢H206 — 2CH;CH,0OH + 2CO;, + 116 K.
C5H1205 il 6COZ + 6H20 + 2810 kXK.

AunTKHnap yduyH a3po0 mapouT 3apyp 6Vica, ciipT, [MBO, BHHO
OJIMIIIA aHa3pob wapouT OY NN Kepak.

Ogarna, kuciaopoi erapnu OYiran [ApOUTAA auMTKMIAp OMKFHII
npoueccuHy onuG Oopamy. Arap KHCOPOJA MUKIOPH OLIMPHIICA,
OMXFMINIAH TAImKapH, Hadyac OJTMIN TIPOIECCH XaM GopajM, YHU aspod Ba
aHadpol mapontaa C;HsOH Ba CO; HuHr HACOATHAAH K PHII MYMKHH.

7-xanpajl MabITyMOTAApUAaH KYpUHHO TYpuOmMKH, ajpanus AXiiu
6yaranma, cnupt mukzopun 30 % kam Gynap 3xan. Chuprin GKFuIL
npoueccHaa 15% compT TYmaHranaad CYHr OMKFUID TYXTalan, YyHKH
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COUPT AYATKWIApHM 3axapiadau. Couprid  OGWxFHWI  mponeccuna
HIITHPOK 3Ta/uran GepMeHTIap KOMIUIEKCH 3MMa3a Aeiunau.
7-xanBat
Aspauwsira HECOATaH ITAHONHMHET  XOCK] GYHuIH
CO, nunr C;HsOH ra 6ynran nuc6aru (C.J1. Koctuues MabITyMOTH)

CO; : C;H;0H CO; : C,H;0H |
(AXm1u aspanLna) (EMOH adparszia) |
100 : 66 100 : 105 |

100 : 68 100 : 108 ]

100 : 67 100 : 90 ]

AH.JleGenes (1911) auntkunapuu Tepmoctaraa 25-30°C na yerup-
rafanl  KeHWH 2 coar cys Owiad 10BHO, a4uTKM IIWpAcHIaH
(pepmenTapun axparu6 onumra mysaddax Gynran. Pyc OJIAMIIapIIAH
J1.A.MBasos, C.I1L.Kocrnues, A.H.JleGenennap cuuptiy  GHKEHII
IIPONECCH XMMH3MMHKM VpPrauuiraH Ba Ky»HMAarwlapdad asHHKIaIraH.
Crouprin GHKFuIL IPOUEcCH Ky GOCKIWIX npouece. Xyamu Hadac oHm
npoueccunarura yxmab, rioxo3a MOJIEKYSaCH MMAPOIMTHK IapYaiaHNII
peaKkumsiapy  HATWXKACHAA MHMPOY3yM KHCIOTara aiimamanu. By
peaknusiap anaspo6 mwapoutna Gopamu. Kelina nadac onum pa Guxrum
npouecciapu Oup-Gupunan axpanud, Typrrya #yn 6unas keram. Byuu
C.I1L.Koctuuer HiInapyraa Kypuin MyMKHH,

bwxkruin  Ba Hadac OSMIN IPOLECCIapH YpTacHAArd  y3Bmii
Gornanunumy  uponanaiiyiran cxema Kydumarudaa. Cnuprid Gwkedm
npoueccuia xocui 6ynran nupoysym kuciotanar C,HsOH sa CO, xocun
6¥nanu. By peaknmsnap ukku 6Gockuuna Gopamu. ABBaI TIHPOY3yM
kucnoramal CO, axpanany Ba CUpKa aTbAer il XOCUI Oy aamu:

xapboxcuiaza
CH;COCOOH > CO, + CH;CHO
depmenTy

Cyurpa cupxa ampIerui BOZOPOA MINTHPOKHMAA KaHTapuinub, sTum
CIUPTra alnananu:

AIKOro/iAEruaporeHasa
CH;CHO + HAZl " H; > CH;CH,OH + HAJT
Kocruues ¢uxpura kypa, 5THI COMPT IOKOPHMIAM PeaKLMsTa
MyBODUK XOCHIT GYIIMIIN MYyMKHH 8KH KaHULAPO PeakuusIcura MyBoQuK, 2
MOJIEKyNia CHPKa WIbAETHA CYB HMINTHPOKHIA 3THIL COHPT B2 CHPKa

KHCHOTAra aiiJIaBMiiy MyMKHH:
2CH;CHO + H,0O — CH;CH,0H + CH;COOH
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CrupTid GEKFMIN TPOUECCHAA KYIMMMHA Maxcynorap cuparima
Kaxpabo KMCIOTa, CHBYUI MOLIapH XaM XOCH Oynanu. Arap aunTKuiap
ycadTraH MyXWTA@ aMUHOKHCIOTATap opTukua Oyica, cuByLl MOWIapH
xocun Oy nagn:

RCH — NH,COOH + H,0 = RCH,0OH + NH; + CO..

Criupriie GHKFHII TPOLECCH O3MK-OBKAT CAHOATHAA MyXHUM
axamMuATra Jra.

Cnuprar GWkFAIl Y4yH TYpPId MaxcynoT/iiapaan (oijananum
MYMKHH.

1yrapxubuna kpaxman Gynaras Maxcyotnap (OyFnoi, apna, xasiap,
MaKKaX¥Xx0pH, KAPTOLIKA);

2)rapxubuna uakap Oynran  Maxcynoriap  (Japiard,  irakap
MaToKacH);

3)érou xunurura HC1 Ba H,SO; Ounas vuuioB Gepuijany, KHIHK
makapra aiamany, KeuH Gy MaxcyjgoTra HYTpat, Qocdar Tysnapn Ba
BHHO 2uWTKAJAPHAAH KYLIWIaIA. I kumukgas 15871 metmn cnupr
OTIMHALK;

4)XO3MPTH BAaKTAZ CNUPT CHHTETMK Hyn Omniad 3TuneH rasunaf
ONUHMOKIA:

C.H4 + H,O — CH;3;CH,OH

Covpriau OWXKFUII TIPOLECCUHMHT MOXHUSTH HiyHiaH nbopark,
6yHna xocun 6ynran dHeprus AT® ga Tywriananu Ba 3apyp Oynrasna
xyxaiipa yHaaH doiiasanain.

Cyr xucnoraan Oomsrum. CyT wucnoTad OWXKIHW TPOLECCH
TabMaTAd KeHT Tapkairad. by mpolecc THPHK oOpraHusmiap acocuia
Gopummuen  OupeHun 6ynub (1860) Jlym Ilactep anmknaran. Cyt
KUCTIOTAIM GVOKFUII ITPOLIECCHAA Ty Pl IlaKapiap: cyT Makapu (J1akTo3a),
MarbTO3a, caxaposa Ba Oowkanap anaspod apouTAa OWKFHAIM Ba
MYXHUTAa CYT KHCI0Ta XocHn 6¥1aan:

CeH206 — 2CH;CHOHCOOH + 75 XK.

bakrepusiap XaTTo HeHTO3AIAPHH XaM OMKFATA OJIaH.

Cyr kucioTany OHAKFAL  [IpOUECcCHIa  MINTHPOK  JTaAHraH
Gaxrepusanap QaxyjawTaTMB anaspobmap Oynmb, yaapum 2 rpynnmara
KPaTHIl MyMKWH. DHpHHUYMIApH CyT TapKuOWiaru JakTosa inakapuHK
BUKFHTCA, MKKMHYMIApA OOLIKA MaxcynoTapiary Hmakapuu OmkrutrO,
CYT KHCJIOTE XOCHI KITAH.

~CyT KYIMYUIMK MUKPOOpranu3miap yuyH Tabuuii o3ux Mmyxura 6yna
0/1a[l{, TIyHKH YHUHT Tapkubuia okcwiiap, €Fiap, yriesomiap sa fouixa
Mopnaiap yupaiiny (8-kamsanm). Llynuar yuyH cyTma Typiu-TyMad
AYUTYBYl, YHPHTYBUH, MOH-KHCI0TAmH auuTyBYUIap, aunuTKn BA MOYOp
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3aMOypyFnap y4palmim MyMKHH. SIHI'H COFHIraH CyT Tapkubuna Ky
MUKIOpA& MHUKPOOPraHM3MAaap yupaian, aiinkca OWPUHYM COFHIITaH
HOPHMACHIA MEKPOOPI aHU3MIIap COHM Ky 6 naan.
8-xagean
CyTHHHT TapKkuOn
(. C. MuuxoB MabTyMOTH)

1 Ermap Kaszen | Aampbymun | Cyr Kypyx Kyn C OJ'[HHITHp\ld

i (%) H (%) | BaOouka makapu | moanana | (%) OFUPNHIY
[ MoJuaap (%) p (%) (Mr)

N (%) ;

Corup

cyTtH 3,1-45 2.8 0,7 4,7 13 0,75 1,032

Agn )

CyTH 3—4,5 1,5 0.4 6,50 - - 1,036

bus

cytm | 2,09 1.3 0,36 6,55 10,6 032 | 1,035
!Duks | 448 4,97 1.18 4,30 9.0 0,93 1.036
Lcy'm |

SIHTY COFMIITAH CYT TAPKUOUAArH MHKPOOPTaHM3MIIap COHU

Bupuniu nopuusjia — le’ Jla 16000 6axrepus;
Vprazaru nopumsina — 1 CM na 480 Gaxrepus;
Oxupry nopimaga — 1 v’ 1a 960 Oaxtepys 6yranu.

A.D.Bolitkesud CyT MabilyM My[AJaT CakiaHrafia Gakrepusnap
Tybanaarmya puBOKIAHHLUMHY AHUKAATAH:
1-dazana unpuTyBun Gakrepusnap Kynairat;
2-tazana xocun OYirad cyT KHCHOTA UHPHTYBYH OaKTepHs/IApHEHT
KYynaiumyra TYCKMHIUK KIWITaH;
3-¢azaga cyT KHMCHOTA MYaK TAEKHACHHMHI' KYNaMuuinra TYCKHHARK
KHJITaH;
4-pazaga WuM Ky MHKIOpAA TYIIAHraH CYT KHCJIOTA CYT
KucHaoTany OrkFuTyBYn OakTepusnapra canbnii Tabeup sta Gomnaran.
CyT xuca0Tanu OMKFHETYBYM OAKTEPHSUIAPHUAT HAKIN IOMANOK 8KH
ta€k4acumoH O¥sanu. Kenr tapxanran sakumnapuaan: Steptococcus lactis,
Lactobacterium bulgaricum, Lactobacterium acidophilum (34, 35, 36, 37.
38-pacmnap) Ba OomkanapHu aWti® Yruw  MyMrumd.  Bynapnap
CTPENTOKOKKYC  JIAKTHC JHUMOIMH  palioHnapia, JakTobaxrepuyM
OysnrapukyM skaHy6uit palfoHIapma KeHT TapKasran.
CyT kucIoTany OWXKFHIT TPOLECCHAaH Kedup, MPOCTOKBAIIA, KUMH3,
nuumoK Taiépianiaa, cab3aBoTIapHy Ty3naulia, CHIOC Taliépnauia, HoH
NUUIMPHIIIAA KeRT doiananmiaiu.
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Cyr kucnmotamaH Tepu caHOATHIA, OYEKUWIMKIA, KHP FOBHLI
KYKYH/IaPUHH BIad YvKapHiia, acTMacca onuia, papMoKoiorus Ba
KOHAMTEP caHoaTiapHIa KeHI' QoHaaian miam.

Cyr xucnoranm Owkrum mpoueccuna (epMeHTIap TabcHpuaa
ImaKapyiap Mypakka® ysrapHiuiapra ydpaiaum. BrpuHuu OocKuwiapna
¢ocdopnanum nponeccmapu Gopanu, KeMMHYAINK Inpolmece 6omKaua
Keyanu, XOch 6ynrag dhochornuuepis anboerua XxaM OKCHATAHAIM, XaM
KaifTapuiaay Ba YHAaH CYT-KHCIIOTa XOCHA Oynanu:

CH,OPO;H, CH;
| H, [
CHOH +] = CHOH + H3PO,
l O !
CH COOH
dochormuuepnn (9%
AIBACTIT KHCII0Ta
CyT kuciaoTanm Omwxruml NpoueccH roModepMenTarns (THOUK) Ba
rerepodepMeEHTaTIB (Tunmk O¥nmaraH)napra aKpaiaid.

Fomodepmenrarur (Tunuk) Owkruin npoueccuaa (GakaT cyT KuUCIoTa
xocunt Oynca, retepodlepMeHTaTnB OKFHILA CYT KHUCIOTa/iaH TANIKAPH
CHpKa KHCII0Ta, KapOoHaT aHTMAMPHI BA ITHIT CHUPT XOCUI OYnaau:
20, H 0, + H,0 = 2CH,CHOHCQOH +2C0, +2H, + CH,COOH + CH.CH,OH
cym  Kuciocma

Muak Tagkuacw (Bacterium coli) retepodepmenTaTun OmoKruIn
MPOUECCHAA HIITHPOK 3TAIH.

babkim BakIapaa Cyr KUCIHOTATH OHXKFHUI HPONECCHAA XOCHI
O¥nanuran maxcynoT/ap GakTepus Ba AUMTKHIAPHHUHT HINTHPOKUAA XOCHIT
O¥nanu. Bynnaii MaxcynoTaap rapkubuga CyT KMCI0TaAaH TalKapH COUPT
xam Oyianu, WyHmaii Maxcylorjapra KAMH3 Ba kedup Mucon 6ymamu.
Kepup omum yuyn tommsru cudaruna kedup «moHanapw» KyITHNAIH,
Oynap Tapkubuaa GaKrepuAIapaaH TAKAPH AUMTKAIAp XaM 6¥aamu. 1866
fiwna Bpau Jhkorm kedup «ioHauanapu» TapkuOuga Gakrepuym
KaBKa3HKyM, CTPENTOKOKKYC JAaKTHUC BA aTHTKHM 3aMOypy+iapy GOpIMrvHu
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35- pacm. bonrap taékyacy. 36- pacM. Auezodmir TaékeacH.

37-pacm.Bacterium cucumeris.  38-pacM. Bacterium coli.

Kedupnuar tapkutu(%e):

Cyp --88,915 1laxap --- 2,685

Er 3,088 Kyn-—0,708

Kazenn — 2,904 Cnupr — 0,720

AapGymun — 0,186 Cyr xucnora — 0,727

[errron — 0,067

Kumus rapxubuna 2% crivpr (3tanon) 6ynamm. Kuvus taiiépnaim
YUyH OHA CYTH anoXuja TOMU3TH («KOpP», «KATHK») GHIAH aduuTuiaiM.
Tomusruna cyr kucnora Xocun KHTyBuH Oakrepusiap Ba Typyimiap
6ynamnu.

Bouika gunmimkiap - Kypasra Gulas MalyH xaMm CyTAaH wiyHiai
Taitépnanazn. Kapam sa Goapunr tysmamaa Lactobacterium plantarum
JIaH Ba OLL TY3WAAH KYILUTaau.

Muwycrun (1987) joxopHaa alfTiiirad BKKR Typ GHKFHIN Ginan
Oup xaropna yumHun tun Omkeun - Budunobakrepuanap amaira
owrpa/rad OMKFMNI XaM GYiu6, Oy THmAard OWxFMIIAA TIIOKO3anaH
CHpKa BA CYT KMCJIOTacH Xocui 0yranu:

2CH ;06 = 3CH;COOH + 2CH;CHOHCOOH

1EKCO3a CHPKA KMCI0Ta CYT KHCIIOTa
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by unmarun  Owxrummy  oau®  GOpyBYM  CYT  KHCIOTAIU
MHKPOOPrasusmiiap, ©oJaM Ba XalBOHJAPHHMHI Xa3iM cHcTeMacuza
yapaiian. Ynap ©Oab3m anTuOMOTHKIAp (JIakToNHH, OpeBMH, HHU3UH,
AUIITOKOKLKWH Ba X.K.) XaMaa OpradvK KHCJIOTAIap XOCHa KHIaaH.
Taxmunnapra Kaparanga, Oy opraHu3MiIap udak MukpodsropacuauHr 50-
80% HM TalIKUN ITAOW BA YMPHTYBYH, Kacaa TYyFAUPYBYM BA MYAKIary
GaKTepHANapHAHT aHTOTOHUCT JIapX OYIHIIMN PXTUMOTHAAH X0 IMAC.

Cuitoc  Taiiépaam. Cyr kucrotamu  OWKFHII  IPOUECCHIA
acocnaHral Xonja 4opBa MOIapH Y4yH cudatin cuioc TafiépnaHanu.
Em-xaljaxuy cHAOCHAINAA TUIWK Ba THOWK OYIMaraH cyT KHCIOTAH
OMKFHII  NPOLECCHTAa acoCnaHmwiaan. byHoa cyT KHC/i0Tazad Tallkapu
CHPKa KMCI0Ta XaMAaa crupT xocun O¥naau. CyT KUCI0Ta XOCHI KHITyBUH
GakTepuanap Kynafuimg yayH MyxXuT aHaspo0 GYmamu 3apyp, Xy cwioc
pasHuHuHr 1,5-2% Mukgopuiga Kuenora TYILTAaHaaW Ba YHPATYBUH
baxTepusnap pUBOXJIAHUIMHM ueknal kysaaum.  Cunocnamn  yuyH
TapkpOuza wakap Kyn 6ynras Yeummuxiiap wunatunany (9-xamsan).

O-)xangBai
Cunocna yqyH UNITaTHAAHIAH YCUMITHKIAp Ba yiap Tapkuduaara
LIaKap MUKIOPH
(A.A.3y6punus, E.H.Mumycrun, B.A.Xapyenkonap MasiyMoTH)

V CUMITHKTapHUHET ’ 1lakap Xakuky# maxap
rpynuaiapra Venmuuxiap MHHHMYMH KYPYK MUKIIOPH (KYPYK
(Spiacuiig Mozaara Mozanara
' uucbaran, (%) HucOarad, %)

X Makkaxyxopr 34-5.4 12,0-13.8
CHIOCTIAHATUT aH Kyxopu 5,0 15.6-17.8
Yermankiap TonnramOyp 4,0-9.4 19,1-23.5

Kynraboxap 10,3-12,2 14.3-14,8
Kuituy cunocrada- : Hyxar 8.1 9,6
JHUral YCHMIUKIAp Kamkapbena 5,8-6,16 6,4-6.7

- Buka 4,.3-5,2 5,7-6,6

o CeGapra | 4S5 5.7
CuitocnapMaiauran bena 5.5 3.9
YeuMnukaap Cos 4,7-6.0 33-44

Kapromka 3.6 2,5

najgaru ) b L

Moii kucaoTaan Gmkrum. Mol KucioTaid OWKFUIN ITPOIECCH
Tabuarna KeHr Tapkairad. by 6uonorux nporecc sxannuruay 1861 funga
Jlyn Tlactep ucbornab Gepran. IlpormeccHu Mol kucnorany GHKFHTYBYH
Baxrepusiinap oimd Oopamu. Tunuk aHaspobiap, crnopa XOCUT KILTaIHraH,
BEreraTuB XyKalipanapu XyTcHMMOH, OapabaH Taékuacwra yxwam, 1-5HM
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y3ywiukaa OYnanu. Dynap rabuarsa keHr Ttapkauran 6yamb, cyTnu,
THULTOKHH, KOHCeppanapHu Oy3amy, cab3aBOTiAapHM YMPHTAOW Ba Xalk
X¥Kamurara karra 3apap erkasagd. Jlekun Gap3u  BakuManapu
(Clost.pasterianum, 39-pacM) MOJIEKySp a30THM Y3MaIITHPHO, TYNPOKHH
a3otra GolinTaiu.

39-pacm. Clost. pasterianum

Tynpoxaa yupaitmurad OGaxrepusnapauar 90% Mol Kucnoranu
OMXFHUI IPOIECCHAA HIITUPOK dTYBUWIapaup (40-pacm).

40-pacm. A-Clostridium acetobutilicum; 5-Clost. Butilicum

Yiaap Typnu yriepojnap, COMpTIap, KUCIOTanap, Kpaxmai, TTIHMKOreH,
JEKCTpUHIApHU XaM Owkrura onanu. Xocun 6¥nran Mol kucjiora Goruka
OpraHM3MNap yuyH o3uk MmaubGam xucobnamaiu. Moil kucaora Moiinap
NdpyaNanrasfa Ba OKCILIAp NapyalaHralia xaM XOCHWI OYIHILd MYMKHH,
Xarro 03 MuKAOpJa MOH KucjoTa Xocun Oynca  XaMm  03HK
MaxcyjloTnapuHUHF cudate  Oysunagun. Mokl kuciorand  Okrdu
IpPOUECcCH KyHuaaru peakuuara MyBoduk dopanu:
C6H120(, ’"’CI’I;CH:}CHQCOOI‘] + 2CO;_ + 2}120 + 20 kxan

MO¥ KWCI0TA
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Moit  kucnotanu  OWAKFUTYBYH  OakTepusIADHHHI  3JICKTHB
KynbTypacy ydyH TyGaHmari mapouT 3apyp: aHa’pob MyXut, WaKapHUHD
Oymmu, osuxum 100° C rava MCHTHIN Ba YHra O3I'HHA TYNPOK KYLLUMII
kepak. O3MK HCUTHWITaBJa YHAAH KACIOPOA YMKUOG KeTamy Ba aHa’pod
LIAPOMT BY;KyIrd Kenaad, Oy O3MKOaH KYIT MHKIOP/A MAMMIA CONMHHAIN
Ba 30°C 1 TepmocTatiia €Ki HCCHK XOHAAA YCTUPHAAAN.

IlexTnaau MoaxanapRunr Guwkrumm. Tabuaraa kenr yupaiiauran
Omxrunapaa GupM DEeKTHHIM Ba LEIUION03aMA Gwkramaup. Ilextru
YeumimkIap TYKuMaciaa Ky MHKaopAa 6Yiub6, xyxkalipanapHu Oup-oupy
Ounan Oupuxtupu6 Typaau. IlekTuH xyua mypakkab GupHkMa, cyBia
IpUMaR, KUCIIOTAIH MyXMTAa KHACAOTA BA YrJieBOLIAPTa Map9aiaHaiy.
llekrnH  kucnoTann  Gab3u  Oakrepmsu@p, MOrop  3ambGypyriapu,
aKTUHOMMIETHap Ba  OOmKa  MUKPOOpraHMzmiapia  ydpaiauran
NIeKTHHAa32, NPOTIEKTHHA3A Ba NeKTa3a QepMenTiapu napyanaiin:

1) C46HesOs0 + 10H,0—4CHO(CHOH),COOH + CH,,04 +
TICKTHUH FaNakTypPOH KUCI0Ta rajiakrasa
+ CsH00s + 2C3H,905 + 2CH;COOH + 2CH;0H
apa6m103a KCHI03a CHMpPKa KUCIHI0Ta METHI CHMpT

Cyurpa yrnesomnapuu GakTepusuiap aHaIpod HIaponTaa
OIKFUTATN:

2) C5H1206 ‘—>CH3CH2CH2COOH + 2C02 + 2H2 + X KKan
rajaxkrosa MOH KHCIIOTA
C5H1005"—>CH3CI{2CH2COOII + CO, + H; + X kraL

ITexTHHNM OMKFULI TPOLECCHTa ACOCAAHND, TomaMN ycuMauKiIapaan
TONa axparub onmEAnM. ByHAQ INyOPMHIIM yCyn Ba CyBOa MBMTHLI
ycymuiapu xymtanunagd. CyBaa MBHTWITAH/IA 3WFHP, KAHON Ba OOLIKA
Tonann yeumitnkiap GeTonnaHras xoBysnapma 25°C aa xyn Muxjgopiar
cysra 6otupu6 kyiunam. [acriab kyn muxnopna kynuk xocun 6ynany,
KeHHH NeKTUHIM Omwkrin GollTanamy Ba Tojla 0COH axpaianm. IIponece
aHaspo0 InapouTia SIUANAMIAH CTOPA XOCHN KWIYBYH KJIOCTPHAHYM
NEeKTHHOBOPYM OakTepusicd UluTHpokuaa Gopamnw.

“IHynpunrim ycyn”na MBHTHILAA TONATY YCHMIMKIIAP Ky3/1a epra
Gup Texuc Elimnaan Ba OWKFULT a3po0 ycynia 3amM6y pyFiap HINTHPOKH
Omnan Gopany.

HexTnnny OWXKFHLIAA UINTHPOK JTamuraH Oaktepusanap 1895 ftumn
C.H.Bunorpaznckuii naboparopuscuna ®pubec TOMOHUIAH OYMIraH Ba
Clost. felsineum ne6 wommanran. Keitunuyannk Bellepunk  yHm
Granulobacter pectinovorum Je6 ararad, dysku y rpany;ésara xoc 6yiras
(Hon TakcUpHAaH Kykapuur) peakuusHn G6epran. Xosup dca Clostridium
apnojura kuputunand. 1916 duiu sua ukkasay sakmy Clost. felsineum
Xam mawaym 6¥nam (41-pacMm). by maxun xympox Janus sa Mranuaga
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yupainn, sexun Poccriana xam kewr Tapkairas. By Gakrepus &r kuciora
XOCWI KH:IMaian.
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41-pacm. Clostridium pectinovorum

Heanrono3annur aHnaspod iya 6uian Guckrnmun. Lenmonozapuur
apaspod #yn Ownan Omwxrummay B.JL.OMensuckuit anuxiarai. Vueu
Napuanafigurad Oakrepusiap aHa’po0 IAPOMTHH Tamab Kunaju.
bakrepusnap Gapaban TagKyacHra yXmiam cropa Xocw Kunamy. Ynapiaas
OMpH HEATI0II03aHH MO KMCTTOTaNM GrKFHITa YX1am GHKFUTAIM, CHPKA
KUCI0Ta, KapOoHar-aHTHADHI Ba METAH XOCHT Kuioald. WKKuHIU
GakTepua 5ca MeTaH YpHHra BOAOPOL XOCHII KIIaAH.

bupnruu Gakrepussn Omensuckuit  Bac. cellulosae hydrogenicus
ne6 araran. by 6Gakrepust 10-128M y3yHiuxparn cropa XOcunm KWIALH Ba
Xyxa#pacu HOropa yynura yxmab kerans (42- pacm). Mkkunuu Gakreps
Bac. cel lulosae methanicum.

42-pacm. A-Bacillus cellulosae; b-Bac.metanicum

V Maiinapok criopa XOCHJI Kwiajnu Ba HOFopa uynwra yximab keraau.
Meranmu Owxrumaa kyn Mukiaopaa CO;, CH, Ba cupka KMCIoTa X0Cui
Oynaca, moft kucsloTa oca Kam Xocun Oynamu. WKkuHYM BOROpOMIHM
ouwrnuina CO, Ba H, kam xocun 6¥ica, Moii Ba cupka KHCIOTa KYIpox
xocun 6¥manu. ByHOAH TAlIKapy, YymoJ# Ba Baj€pHaH KHCIOTANAp Xam
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xocun 6§mann. Xosupru Bakria daxar 6urra 6axrepus - Bac. Omelianskii
Le/UTONIO3aHUAr  OWKFMIINAa  MIOTHPOK  OTHINH  MabIyM  Oyamu.
Ulenmonosann anaspo® iiyn Owrian napuanosuum Oaxrepusasap cyB
XaB3alapUHUHT YYKHHIMAApHIa KyN ydpaiinu. Tympokaa LesLmono3aHu
napuanamga 3amOypyFnap dKTHHOMHLCTNAp, a’pol OakTeprsIapHUHD
alipuM TypIapH HIITHPOK STAIA.

ennonozannur a3pob ya ounan nap4ajaHMiIH.
Hemwmonozanuur  aspo6  #Hyn  OwiaH  mapyaidHMmund  KYOTHHA
GaxTepHanap, akTHHOMUIET/IAp Ba 3aMOypyriaap AIITHPOK staau. Oaria,
HenIoN03a Napyajanranna llakapnap, IOKOPY MOJIEKYNaid OpraHHK
KUCTOoTATap XocHn Oymamu. Opanuk  Maxcyioriap cudarmpa oca
OKcHukucnoTanap xocun 6ynany. bynapaau asortobakrep Ba KIOCTPUIAYM
03uK cutatraa dolinananamm. A3oTo6akTep Ba KIOCTPHAUYM TabHaTiIa
KeHr Tapkajiran O6ymm6, 1929 iunu C.H.Buworpagckumif ToMoHHZaH
anurnadran. Ilerpw  xocavacura MuHepad Tysnap apaiauiMacHna
xynanran GunsTp KOFO3 KYHMIaon Ba O3rMHA TYUPOK KYlUWinamy. YHIA
(3anropu, ANt Ku Ky PaHTi) KOJIOHMSIIAP XOCU 6Y7Ica, HeII0N03aHH
napuanosun  Gaktepusanap GOpNMIMHE  Kypcaramd. BuHorpaackmii
LeUTION03aHd napyajafiiran Ba cropa XOocwl — KwiMaimuray aspod
Gakrepus OOpIUTHEN aUHKITaTaH.

1)Spirohaeta cytophaga — yuwiapu Oup 03 KaHpmiaras, HemII0I03a
YHIA 3apyp O3HMK XUCOONaHau.

2)Cellvibrio —yun 6up 03 Kaiipmiran, y3yH TaSKyacHMOH
Oaxrepus,

3)Cellfacicula -~ yun xaiipuwiran kanta TaékyacuMoH MHKpob (43-

pacm).
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43-pacm. 1-Cellvibrio ochracio; 2-Cellv. flavencs

By Mukpobnap TabcHpHaa HENAIOI03a KYWIH napuanasai.
bynappan Tamikapd, UCUTIOIO3aHM AKTHHOMMIIEINAp, USHHNMLTLYM,
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acmeprusTyc, Moroprap Ba 0olika a’spol MHKpoOIap XaM mapuaiaium
MYMKHH.

[lenmionosa napyanaHUIIAHUHET OfaM  XaéTu yuyn ¢oinanu Ba
3apapid  ToMoHnapu Oop. (@ofimaiM TOMOHH IIYHIAKH, ePHUNT
YHYMIODJUIMHA  OMMpamHd.  byujas  Tamlkapu,  uemnonosasn
napyanaidiuran MUKpoOaap YTXYp XalBOHNAPHMHT OBKAT Xa3M KHIIHLI
npoueccuia MyXuMm poitk YiHaNIM, Haran XallaKIapHUHT Xa3M Oy IAIHIm
omupany. JICKMH 3apapid TOMOHWM IWIYHIAKH, KOFO3 Ba &FOYHMEI
cuparunn Oysamu, abiHukca Merulius asnommra mancy6 3ambOypyenap
KypWIWIIra KaTTa 3apap crKa3a/m.

Mukpoopranusmaap yuyu o3yka Myxuti. MukpoGHonorus haun
PHU-BOXJIAHIaH Capyd MHKPOOPraHU3MIIAPHH YCTHPULI METOANapH XaMm
TaKOMHJLTAING 0opMoKa. Jiyn I'tactep IaBpura Kanap
MHKDOOPraHu3MAap YYyH O3yKa MyxuTd cudatuga KalHATHITau
O3uKnapiaH Qoiinanann® kenmuran 6ynca, Jym [actep Ba K.Herenm
OKCHJICH3 03YKa MyXWUTHHH KYANalHy TaBCHs 3TaH.

Pobepr Kox Ba ®.Jléddnep kalimarma mypea, nemron sa o
TysulaH (GoHnanaHuITHM TaBcus sramunap. bymmail o3mk MYXUTH CYIUT-
nenToHnu mwypsa 6ynub, yara 1-2% Kypyk arap-arap Kymidiaiam. Arap-
arap Mypakxka® Oprasuk Momna (araposa Ba arapONEKTHHIAH HOOpar
nosnucaxapui) 6ynub, cysyrnapnan (arap-arap) onunamy. Tapkubuna 70-
75% Fe, 11-22% H,0, 2-4% kyn, 0,4-0,9% ymymunii asor, 0,03-0,09%
aMMHaKIM a30T yupaiiau. Arap-arapHHAT acOCHHHM KalbIHMi Ty3lapH,
HOPIOH >bupnap, cyabdaT KHCAOTA Ba YrIeBOA KOMILIEKCH -
nonucaxapumnap (apabunosa, TIIOK03a, rajlakTo3a Ba GOIKAIAP) TALIKMI
3Tau.

Arap-arap 80-86°C na >puiiyu, 36-40°C xa kotamu. Illy xycycustu
rydaiiimm Mukpobuonorusina kenr doiinananmram. O3yka MYXHUTUHY 3
rpyniara Oy MyMKuUH:

1) omumit €km comna 03yka MyXurd: TYWT-ICNTOHNM WYpBa, ryr-

IEITOHJIH arap Ba Oomkaiap;

2) maxcyc Taji€pnaHran osyka MyXWTH: 3apnobau arap, 3apaodam
wypsa, uBuO Koirad 3apaol, KapToIIKa, KOHJIH arap, KOH/IM IIypBa,
aCIIeTHK UIYPBA Ba aCLETHK arap Ba Golnkanap mMucon 6ynaau;

3) nuddepeHnnan THarHoCTHK 030K MyXHTH!

1) MHKpOOpraHmMsMIapHUHT DPOTEOJUTUK XyCYCHMATIAPHHM  aHUKIAL
YYYH I'VHIT-UICITTOHM KEAATHH;

2)yrneBo/tapHUHT EPMEHTATHB XyCYCUATIAPUHM AHMKNALI YUYH O3MK
myxuth ('uce o3aru) Mucon 6¥mamm;
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3)reMOSMTHK XYCYCUSTIAPHY aHUKIANI YyUyH O3WK  MYXHUTH  (KOHJIM-
arap);

4)MPAKPOOPraHH3MAAPHUHAT KalfiTapyBUAHIIHK XyCyCUSTUHY aHUKIIALT YUYH
O3HK.

5) ¥3 TaHacupary MabiyM MOJaNap CHHTe3Nall onaamraH mMukpoOaap
YdyH 03WK Ba 6omikasiap Mucos 0ynamm.

Xo3upru BaKTaa KYN 03UKIApP KypyK XOIAa YHKAPHIMOKAA, YyHKH
yaapaaH (oinanmannm  aHya KyJlail. MIKpOOpraHusMiapHy ¥CTHpPULI
YYYH XO3MPI'M BakTAa OKCHJCH3 O3UKIapiaH keHr doiinananumand.
Bynnait myxuroa xymummik rereporpoduiap Ba IaTOreH MUKpoOnap Axmu
Yca onanu.

Hlynumaii o3uknap Tapkubu Mypaxkad 0ysub, kY KOMIOOHEHTIApAAH
Tawkul Tonany. [Ipororpodnap yaa 03 MUKIOPIA yITIEBOMAIAP Ba Ty3ap
OynraH MyxuTOa XaM Yyca onagu. Aykcorpoduiap 3ca ¥3  03urHIa
AMHHOKHCIIOTANAD Ba BETAMUMIAD OYIHINNHY TA1a0 KWIaIu.

O3yka MyXMTH KaTTHK (TYLIT-IENTOHAU arap, IYINT-NIEITOHIM
KENaThH, YUpUraH 3apno0, Kaprommka, TyxyMm oku), apum cyiok (0,5%
I'VIIT-NENTOHAM arap) Ba CYIOK (TENTOH CYBW, IYIIT-TIENTOHNM OyJIbOH,
niaxapny Synnou) 6ynamm. JlaGoparopusiia Oakrepusinap npoOHpKanapaa,
[letpr xocauanapuia Ba KWOMK IOHINA WIMIWIapga Ycrvpwiagd. 34
(KaTTUK) O3MK MYXHTHAZ OakTepusap TypiIM WAK/IAArd KOJOHUANAP
XOCHJI KWIAAH: KAPPAApH TEKUC, Tekuc GyimaraH, OYHT, waura 60TraH,
FOM&IOK Ba X0Ka3zo.

KOnoHWANApHUHT IWaMeTpu Typiuua OYIumu MyMxMH (4-5MM
Gynca karra, 2-4MM 6¥nca Ypraua, 1-2mm O6¥nca kuduk Ba 1 MM 1aH KHYWK
6¥aca MuUTTH KoNoHus aeltiniany). KomoHuAmTapHUHT paHru XaM Typrauda
OYAUILIN MyMKHH, PagIJId, PAHICU3, KYPYK Ba IMINMILKUK BQ X.

Cod Ba saekTuB KyJabTypajap. baxreppsuiapuuur Gakat Oup
rypunasruHa uGopar 6yaran xynerypa cod Kyaerypa ameiiunamu. Cog
XOMN/Iar'd KyJibTYpaHH axpar#O OJIMIl aH9a MalaKkKaTiy Hil, JISKHH WyHra
KapaMacaan OyHmail KyJbTYpaHHHT aXaMusaTH karra. UyHku cod Xoiza
akparn®d onuHrad  KyJgeTypaja OakrepusiapHUHT  MOpgOIOrHACH,
GU3HONOTHSICHEY, OMONOrUK XYCYCHSATAapH Ba pPHBOMIIAHHUIHHM AHHK
TEKIEPHII HMKOHUITH spaTiiam. Cod KynpTypasan TalIKapH, 3ACKTUB
KynbTypajap xam MabiyMaup. ONeKTHB KyibTypa el Xap Xul Typnd
MUKPOOPTaHU3MIIAp OpacuIaH alipuM OWp TYPHHHT PUBOXNAHMIIM YUYH
wapour sparumora afrumazu. Macanan, Bac. subtilis Hunr anektuB
KyAbTypacuHy wiyHAai sparwm MyMmkul. Kypyk mugangas 5-10r omud,
yerura 200 M cyB Kyiiunazm Ba o3risa ok 6Ypaad kywu6 15-30 Munyt
kaduarunand. Cynarpa GuibTpaad, knunk xomdanapra 03-030aH COIHHAAN
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Ba Or3WAM Taxrta npobka (rtuxuH) Ounan Oepxuiub, 25-30°C mm
TepMOCTaTAA YCTUPWIAAH.

DIeKTUB  03yKa MYXWTH EpfaMuaa TYIPOKZArm Kyo Typiud
MHKPOOPTaHA3MIIAPAaH afipiM  TYypIapHy axpaTu® OJIMIH  MYMKHH.
DOneKTUB  KyJBTypaiap  YCYJIWHH OupuHUM Mapra Bunorpanckui
nnutad  9AKKaH Ba  HUTpUQUKaTOpnapHy OomiKa  rypyx
MHKPOOPraHU3MITapAaH KPaTHO ONUILra SPULIraH.

MEKpOOpraHu3MIapHHHT OKHO TYPYBUM KYJbTypacH. by ycya
naGopartopusiaa €kM MULIA0 YMKApHIl KOPXOHANapuaa MyXdM axamMua1ra
ara. KyneTypain nawnmuiapra [OWM SHTH O3MK  JPUTMAacu OKM3MO
KyHunaad. UKKuHYM TOMOHIaH niyianub 6¥irad KynbTypa 9uKul Typaid,
UKKana TOMOHHHWHI OKMM Tesimurd Oapobap Oymagm. Macanan,
KyJBTUBATOPIIAP TYTAUITHpHAral 3 ta waumna ubopar 6¥nca, 1-uammna
g Oakrepusiap, 2-umHInAa  erwirad Oaxrepusnap Ba  3-MAMIaa
KYnaliugan TyXTaraH Oakrepwsinap KynbTypacn Oyiaamu. by ycynaa
peraral  BaKTAZ HOIHM  TYXTATHO, MabjyMm Swinaru  Oaxrepusiiap
KybTypacuHy oNub, yJapHuUHr XyCYCHsSTHHM Ypranuiu MyMEHH (28-
pacMra KapaJcuH).

MHAKPOOPI'AHU3MJIAP TEHETHKACHU

MuxpoopranusMiapaa Xam, Xyaau OOlIKa THPHK MOHHBOpAApAAri
kabu, myaltsn Typra xoc¢ Genrmnap HacngaH-Haciara yraad. Jlexkuu Tamkn
MYXHUT TABCHPH OCTHAA Gup Typrarv MopgoNorHK, Pu3HONIOTUK X0Tcaap
Ysrapuuw MyMkuH, Macanan, Jlyn Tlactep kyHmmpru KysraTyBuncuza
cyHpH# My OwunaH kaiiTmMac Y3rapuiiap XOCHJI KMJLAM Ba 10y
KacananuKIapianl caxkiaiauray sakuunanap wiriab sukou. H.D. aManes
O3MK MYyXHIMIA JIMTHH XJIOpHA KyLuumraduga Babo BUOPHOHWHEHI
mopdosorusicn Y3rapHiiNHU Ky3aT/[d. by MHCOmnap siiam WapouTura
KapaG MuKpOOpranm3Mimap ¥3 XOCCATAPMHHM  ¥3TapTHpa  OJIWUIMHM
Kypcaray.

Upcust Giwnay y3rapysuanivk 6up-6upu Omnan yambapuac OOFIIMK
MKKH Tiporiecc OYnu0, THPHKIMKHHHT acCOCHHH TALKAN 3Tau. XO3upru
BAKTIA MUKPOOPraHW3MITAPHUHAT HPCUH XyCYCHATIAPH Ba Y3rapyBUYaHIHI A
0oIIKa OpraHu3MIapHUKHUTa Kaparania axiy yprafwira.

1925 itwnaa I'.A . Haacon pa I.C.Omiunmos auutky 3aMOypyFnapura
PEHTIeH HYpJIapHHH TabCHUp ITTUPUO, SHIH MyTauuanap (MyTadriap)
omauira myeaddax Gynrannap. Ynapman kedimn 1928-—1932 Awinapaa
M.H.Meiicenr aunTkauiapra xiopodopM Ba KyycH3 LuaH Ty3aapi Tabeup
SrTMpHO, SHIE MyTanmanap (MyraHDiap) osran. Muxpooprasusmiiapaa
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TEHETHKA KOHYHHMATIAPHHM JPraHuil MyXHM axXaMHsTra 3ra, JyHKH
OaKTepHsNTApHAHT Te3 OYJMHMIIM BA HACHMHHMHI HHXOSNTIA K¥1, maina
6Yauin Ba KaM XKOHHH Irayialmy yIapHA HUXOATAA KyJ1aid 06beKT Kb
Kystan. Macanas, Hyak TaékyacH Kynasp skaH, Xap 15 MHHyTaa 6V rRU6
Typajd, OUTTa Xyxalipa HaCAMHHHT coRM 12-24 coarmau keiun 1 M aa
24 Munuapara eranu.

Mukpoopragusmnapaa (GeHOTHNHK (HACTZAH-HACITA yT™alinuran)
Bd TIeHOTHNHUK (MACHaH-HAacira YTajaurad) Y3rapyBUYaHIHK dapx
KWiiHanu. bymap Xyxalpanuur HMKKH acocuii XYCYCHATH: TeHOTHITH
Ounan denotunnra GornMKRHp.

I'esoTun xyxaiipaxarn ymymuii reniap Maxkmyacu (Hurubmucy)
mup. Y OpraHu3MHUHr GYTyH OHp IypyX XOCCaTapHHH, TALIKH MYXHWTHUHT
Xap Xui1 IAPOUTHAA TypAKYa HaMOEH 6Fnanurad xoccanapuay 6Genruial
Gepamu. Dupok, reHotun xap Kamsaii HAapOWTAa XaM HHCOH
LOMMHUAHIHEH caxnab Koyanuky, 6y X0J MEKPOOPraHH3MIAp TypRapUHH
Gnp-Oupuaan Gapk Kumub, axpatut ONHIIra UMKOH bepann.

® e HOTH O Xap OGup MHIABMIYYMIArH MOpPQOJIOTUK Ba
dusmonoruk  XoccanapHuHr  yMmymuit kKomnekcuanp. Pesorun ryé
MabllyM OHP KOHKpET slNal MapOMTHAA TEHOTHI XapaKTepHHUHT TAIIKH
KYPUHUIIA Hdogacuaup.

levotun Xyxaitpanuur yMyMmul 103ara JYnKuinn MYMKHH Oynran
Xycycusth Oyiica, (enorun ymby XyCyCHATIAPHUHT KY3ra KYpHHAIUIaH
nogacuup.

DeHorunux ysrapyBuyaHaHK. Moanpukaunsnap TallKY
MyXHTHUHI TYPJIA OMWUIAPH TabcupuAa Keiwb 4YuKamd Ba onataa,
MUKPOD TypiH O3yKa MyXuTaa ycu® kynadranuga Kysarunaay. Osyka
MyXWTH TapkuGH Ba CHGATHHMHI, MyXMT PH HHMHT, TeMieparypaHMHT
ysrapuinm, XuMmusBai MOLanap (KONMXMIMH, JTHIAMHH) Ba Oouikanap
MOJHQUKANKMAIAp KeauO uukuwura caba® 6ynmmm MYMKHH. ByHpaaii
Ysrapumuiap HaclgaH-Hacara yIMaiing (apcmiinaumaiinn) Ba ynapHu
KenTupu6 unkapran (GakTOPHHHT TabCHPH TYXTAlH OWIaH WYKOIME
KeTanu.

Myxutra nenuummiug Kymunaadran 6¥iica, XyXKalipanap 4y3uiany,
Oan3ad Kyna yszaiiub kerasu. bakrepusnapna cnopanap xocun Oyamumg
MYXHT XapakTepHra (KyloK €Ki CYIOKITHIHIA), yHWHI TapkubH, YCTHpHII
TemItepaTypacura GorlIuK.

Myxwutra 0,1% nenron kyumnranna, 48 coaraan keitnn 100% criopa
Xocun Oynca; 2% nenToH Kywwaranaa QaxaT BereTaTHs tbopmarap
Oynamu. Kynruma Gakrepusinap pa 3aM6ypyriap Typiu O3uK MyXHTHA4 Ba
TYpi TEMIteparypaia YCTHPHITaHIa, MUT~EHT XOCHA KW Te3THIUHU
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yaraptupamd.  Uynonds,  “axoiiu6  Tagkua”  Gaxrepmicu  y#
TEMIlepaTyYpPacuia 030K MyXHTHIA TYKKA3II MTUrMEHT Xocui kunanu. 37°C
ja aca Oyraadt nmarmenTH 6YnMaliou. bakrepusanap KyrOK O3UMK MyXHTHIZ
YeTHpuaTanaa, XOCW/l KHAaAMraH KOJIOHISUIADHHHI THIIM XaM y3rapuin
MYMKHH.

bab3u KONOHUANAP CHINIMK, IOMAIOK IHAK/IAA, YETH TEKHMC, SIITHPOK,
Oup xuHCAH, KMuuK OYnauu. bymap S ¢opmanapiup. bomixanapu raaup-
Gy ayp, Xupa, KYHUHYA, THHAKMAC, YETH HOTEKHC, HOTYFPH MAaKIM, KypYyK
6Ynamu. Bynap R dopmanapaup. KonowusnapHuar opanuk dopmanapu
xam 6Vaand, nmnmmmmkiap (M dopma), murtiiap (g ¢opma). bup
TypAaru OaKkTepUsUTApHHHE ¥3U Xap XWi WAKIJars KOJOHUAAP XOCH.
KWMLK Quccoyuayus (eoxkpanuin) ed aTanain.

Tenornnak ysrapysuanank. Xyxafpaaunr upcuif ax0opoTs oHa
xyxalipanad Ku3 Xyxkajipara ¥Taaurad xpoMocoma OunaH remapaa
aoiamuran. ['ernap xpomocomanap/ia sxoitnawray. XXurcens 0yamanaa
MHUTO3  [polleccHa TeHIap HMKKWTa Xykalipa ypracmua  TeHr
TakcuMmmaHand. Ku3  Xyxkaiipanap agactnabku  (Y3uman  ONAMHINW)
XyKalpaHUHT TYIMK rediap TyiaMudi (Habopunu) onanu Ba Oup xnn
Oynanm.

TeHOTHIMK Y3rapyBYaHIMK MyTalUManap Ba FeHOTHI pexoMOuHaIs -
napu (Koubioranust, TpanchopMaLlid, TPAHCAYKIA ) HATHRKACHIA BYKyAra
KeJIMILY MYMKHH.

MyTtanmsitap. Typau daxroprap Tascupuia JJHK Monexynacuauny
Y3rapHind yHaarn axGopoTHRHr xaM y3rapuinvra onub kenanu. Hlynaai
Yarapunuiap HaTibkackaa Mytauusiiap naipo O6ynamu. Myraumsinap
CIIOHTAaH B4 MBAyKumsiauran GYiammu MyMmkuH. CIIOHTaH MyTalUsiapad
ke upkuam cababnapuHu  anvkmal  Oynmaiau, MHEALYKUMSAIAHTaH
MyTaluusiapaa  3ca  mapayM  OYmamu.  MytaumssaphRu  kentupud
upkapaauran cababnapian (KOIXHUWH, JTHIaMHH, HIIPHT, KOPamoi,
MHHepas MOHNap) OSKMHCHH rOpMOHAap, VYCHILHHM TeIalTHPYBYH
Mozaganap Ba GOLIKaNIapHd MUCOT KIDTUO KEATHPHIT MYMKHH.

BynapHUHAT TAbCHUPH HATWKAcHia HYKICOTHATAp Tacoaudan KaiTta
TypyXJaHajau Ba SHTH Xoccara sra GYaraH MyTaHT BYKyura kenaan. Arap
ByACyIra KeJraH MyTalus OpranusM ydyH codmann O¥nca, mMyTaHijap
KynaitnG KeTaon Ba aKCHHYA BY>Ky/ra KeJrad ¥3rapuwm doinam 6yimaca,
MyraHTIap HoOyn OYnaau.

MukpoopranuaMiapaa MyTaupaiap Kam yypaiid, MUIUTHOH COHITH
Xyxkaifpara Owrra TYrpu  kenaaM. Macaman, aHTHOMOTHKIApra
GUAAMITVSINK, TPUNTO(AH aMHHOKHCIIOTA CHHTE3alI XyCycusTy, dariapra
UW@MIIMIAK, KOJOHMSJIapU HaKIWMHUHD Y3rapuind, HTUrMeH; XOCull
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KUNHIIHUAT  Y3rapuun €kd Kancynanu ¢opManap Kancynacus 6yiud
KOJIHIUM, XMBYMHIIAp XOCH KAIHIIHUHT ¥3rapyuiuy Ba GOIIKAnap Xocaup.
Macanay, HaBBOWMMWIMKIA WUUIATHIANMTAH — AUHTKWIAPHMHT  SIHCH
HITAMMJIApY ONIMHULIY EKU K@ MHMKNOpHA aHTHOHOTHKIAD CHHTE3IOBYH
IOTAMMJIAp  OIMHULIM, €K By, BHUTAMUH, Molaap Ba JHIHATAPHU
CHHTE3JIOBUM INTAMMIIAD OJMHHLIK, CYT KHCIOTA XOCHA KUIYBYH
lTaMMiap OJTHHHMIIY 8KW AW3eHTepud, mapatud pa tudra Kapuu 6yaran
AKTHB NPOQHIAKTHK (OpManap ONMHHIIA Ba OGOLIKAIAD MyTalsiapra
MHCOJLAHMD.

baxrepusinapnaru Tpancopmauns Ba Tpancaykuus (44-pacwm).
Hpcuit XYCYCHSATHUHT  [JOHOP XPOMOCOMACHIAH PELHITHEeHT
Xpomocomachra ytuinu Tpancdopmarms aeiwianu. Tpaschopmaims
AHK Huar kuyuk 6mp yuactkacw - pekod opkamy yrami. Pexomia 6up
Ky T syxneorumiap 6Yimb, pekombuHanms BakTMAA GOITKA JfeMenTiap
GuTal aNMAmMHAIIN MyMKHH.

1928 #iunu @I puddure mynmain taxpuba yrrasran: CHYKOHNapra
03 MHKIOpAA NATOTCH/IMK XyCyCHsTUTa Jra Oynmaran kancymacus 1 tun
[IHEBMOKOKKIIAp toKTHpran. [y Kymerypara naToreHiimk XycyCHsTHIA 3ra
6ynran, kancynamu [ TAN NHEBMOKOKKIAP Ky.IbTypacHAAH (by xynerypa
OJIIMHPOK MCCHKITHK TabCApH OunaH Yiupwiran) xymran. Hatokana 11
TANJAIH [THEBMOKOKKIAP NMATOreHNMK XYCYCHATHIa sra OYAraHmurd Ba
Karcyna Odnan  ypanraHaurs  mabiym  6yaran.  Jemak, I Tun
[IHeBMOKOKK1apra  xo¢  xycycusatnmap Il Tum  ITHeBMOKOKKIapra
TpanchopMaLns OpKaiu YTrad. EKu OK PAHINIM KONOHHA XOCHT KAITyBYH
MHUKOOAKTEpHANAp CAPHK DaHIIM KONOHAA XOCWI KWIYBUH CanpoQur
mrkobaxTepusiapuuaT JTHK Tabcupuia capuk KOJOHMSIIAP XOCHI! KHIIAII
XYCYCHATHUIa 372 OY/IMIUM aHAKITAHTaH.

. TEARCQUPMALMKR XOKHCACH

Aosop xymaapa - 4.__,_‘
PeUMnWenT Xysarpa — _.._*

Baxteprogar

. TPAHCAYXUNA XOHMOACH
44-pacm. bakreprodarHunr Gakrepus XyKalipachra aAcopOLBsIAHALTH Ba Ky aiuim
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1944 #nm O.Osepu Ba K.Max Jleonn, M.Maxk Kapru XyCycuaTiap
AHK  opkamu yrmmmnn avuxnaramnap. Keiwnuanmuk. JIHK Gomka
Xycycuariapra xaMm TabCHp ITHIIM MabayM OVmamn. MacanaH, nwdad
Sanuacumn, MEHMHI'OKOKKJIAPHH, TTHEBMOKOKKJIAPHH,
CTPENITOKOKKIIAPpHH Ba OOLIKanapHu Tpancopmauus arent - JIHK opkamu
ysraprupuwt Mymkud. JIHKHusr rpasc@opmalmon akTHBANIA HUXOSTIA
tokops, oxarna, 10-15 muHyrsas cysr ysrapmm  pyit  Gepaau sa 2
coarnad CYHr Tyrainm.

Tpancopmauust xonucacn [OMM  yupamaly, OGalki MabiyM
usuonoruK Xomaraa (AbHM Xykaiipa Taiiép 6Ymran Mymaaraa) pyii
Gepanu. FOKopu rtemneparypa, yaeTpabumadina Hypliap; KnMEBHH
myTarensnap rascupusia JHK nunr tpancdopmannon xycycusti macasmu.
Macanan, Tpanchopmammon JHK ra HNO; Tancup ITTHpHICA, Y
aKTHBIAIMHY #§KoTanguy Exku Ttemnepatypa 80-100°C x¥yrapunca xam
AKTHBJIWIM Tacasiu. ODHr Kyna# temueparypa 29-32°C mup. Jlemax.
TPAHCHOPMALMSHAHT AKTMBIMIUIA MyXMTHHHT TapKubw, TEMIIePaTypa,
PeLMITMEHTHUHI QU3KRONOrUK Xonard Ba TpadcdopMamuod JHK wmmur
NONMMEPIHIH (KYil COMpauIMrd) Tabeup oTaad. TpaHcdopMamusHuHT
Taxpopnanum Myanate 0,47- 0,0004% ra teur 6yrama.

Macanan, nowop cudaruma ONMHraH NHEBMOKOKKIAp IITAMMHAA
CTPENTOMHIIAHTA Ce3rup OYIMarad, MaHHUTHH Hapyaiail XyCycHatu Gop
Oyicuu, peunnuentaa GyHiail Xycycuar iyk. Bynapaan WyHAa# oparuk
dopmaiapEu oMW MyMKMHKH, Y/I1dapid FOKOPMAArH HKKATa XyCyCHST
yupamn MyMKMH, TpaHcdopmanmsna OUp XyCYCHST MKKHUHYM XYCYCHAT
Ounan anMammbany. Macanan, auTUOHOTHKIAPra HHAXOAT/IA Ce3rup Eku
ce3rup 6¥amaraH WITAMMITAPHN OJIMIN MyMKHAH.

by xomica xaliBoniap Ba yeumiimkiapaa Gup Xunm cogup Oynam.
Tpancopmaunsunr xocun 6ymumy ukku naspian: JIHK aunr mukpod
Xy*akpacura aacopOumsananuLim Ba Xyxaiipara yruunigad ubopar.

Tpancayxums. [JloHOp Oaxrepus XyCyCHSTHHHHT Oakteprodar
OpKanu peumiuent Oakrepuara Yruiv TpaHcAykuus neb aranamu (44-
pacMm). Macanay, OGakTepuodariap Opkand XHBYHHIAD, thepMentap
CHCTeMacH, aHTHOHOTHKIAPTa YHAAMIUITHK, BHPY/IEHTIIHK, KATCyla XOCH
KL Ba OOMIKA XyCyCHATIap THING MyMKHH. TpaHcaykius cuerudpuk
Ba HOCHELHbHK Xuara OynuHanu.

Hocrenn@uix Tpancaykimana ucTairan XycycusrT kM Gup Hewa
XyCycusT YTumM MyMKWH, OyHHHr Takpopiamum tesmmra 107 -107
(darsunr Gup kucmmra nucbatan). Coenuduk TpaHcayKiHsia thakar
yabTpabuHadua Hypsap Tabcup JTHITaH ar KarHamamH, OyHaa 6up-
Gupwura gKHH 0¥aTaH XyCyCHaThap YTaam.
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Tpancnyxuus TpancopMamysara yxiiaim, NeKWH Ie30KCHpHOOo-
Hykieaza (GepMEHTHHH TabCHp 3TTHPHO, TpaHcQOpMALMAHM TYXTATHIL
MyMKHH O¥iica, TpaHcaykimara Oy (hepMeHT TabCHp JITTHPHIICA Xam Y
TyxTaMail OaBOM JTamy, YyHKM epmeHT ¢ar opkaid yraaurad
XYCYCHSTIA TABCHP TA OJTMAC 3KaH.

BakTepusapaary tpancdopManus Ba TpaHcayKuma XIX acpudr
oxupnapura Keimb, MuxpobGuosnornap Oakrepwsutapaa KOHBROraums
XOJIMCack yupaliMHM Kysara Oomnaradiap Ba GollKa OpraHm3MJIapaard
KOMBIOTALMANAH KPATHII yIyH «KOHBIOKLHA» Je0 HOMIaramnap.
KoubloraugaHHHr redeTuk anaiusuan 1947 fimmna Jleaepbepr Ba Tatym
apmKIaraHmap. Yiaap 0y XomucaHd EKTPOH MHKDOCKOTUIA Ky3arTraniap.
Kowbpiorauusnanagurad XyxalipajapHuHI OUPH  Y3YHUOK, HKKAHYHCH
OBAJICUMOH 3KAHIMIH aHMKIaHTan. Y3yHYOK XyxKaiipa spkak Tho 6ynu0,
F" (nonop) ne6 Genrunanany, OBAJICHMOH XyxXaiipa yprouu tun 6ynub, I
(peuunuent). Kowswraups BakTuga Gymap OMp-Ompura sKuMiiialiagd Ba
opacuaa Kyrpuk4a Xocwi 0ynann. Xocun O¥nran kynpruKya opKaiy JOHOP
Xykaitpacuaan resetuk QaxTopiap peLMIHenT Xykalipacura MabayM 6up
taprubaa (munwiap épaammia) yraad (3-pacMra KapancuH).

K.B.Kocukos (1957) TabKMmiawu4a, arap aqdTKHIap, crenuduk
XycycusATra ora Oymras  cyOcrpariapaa  YeTupwiica, Mablym  6up
dopmanap naino Oynajmky, yilap luaKkapHu OWKrATAII XYCYCUSTHIE 3rd
Oynnb womanw (agBay ynap uakapuu Owkrura onmac >am). Macanan,
Saccharomyces globasus ana mynnail sure  Qopmamapmasnup. Y
caxaposanu OWKFUTHII XyCycusTira ara, Sacch. parodopus ¢opmacu aca
ManbTO3aHu Owxruraau. By xycycmarnap dakat Bereratun Hyn Gunan
smac, Ganxu wunacuit i) Ounan kKynalidinaa XaM HacnaaH- HAc/ra YTHITH
MYMKHH. Macanan, xuscuil #yn Gunan kynaiuuiga Kyhuaaru Gopmaiap
xenu® UMKKAH CNOpPAIapHUHT SPMH  ILAKapnapHW Owkrurca, ApMHE
Owkrura onMaran. bymma Sacch. globasus na sHrum XycycusT naiio
OYnran, SpHH lUAKApHApHH OWKFMTYBYM MHBEpTasa (epMEHTH XOCHIN
6ymran.

MUKpOOpranmu3MiIap FCHETUKACHHH YPraHiil MyXHM aXaMusITra ara.
UyHKA aHTHOHOTHRIAP OJIAIIAA FOKOPH aKTHBINKKA 3Ta OYIraH SHri-saHrd
wraMmiap  3apyp. bByHIOAH  TaluKapW, BHTAMHHIAp,  TOPMOHA
npenapariap, depMeHTNAap, aMUHOKUCIOTANApAaH JH3UH Ba [HOTAMUH
oannaa ea 6oOLIKa MOTANIAP ONMHMLLAA MyXHM aXaMysTra ora.

Baxtepusiap, Typyuuiap Ba akTHHOMUIETIApra PaIHoaKTHB Hyprap
Ba  XMMMABMI  MyTarewnap Gwiag  Tapcup  OTub,  YNApHWHT
xyxaiipanapunars JJHK HuHr crpykTypacuHs Y3rapThili B2 HHCOH Y4yH
doihgann GYaraH MOmIanap CHHTE3NIall TOMOHMIa HYHaATUPHULI MYMKMH.
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Xo3up OakTepuAnapHUHT QH3MOIOIMK XyCYCHSATHHH axuuy 6uiaran xosana
yaapau Ysraptupa onum Ba Oy ycysn Omman OakTepuanapiaH KHIILIOK
XyKanuruaa, MeUiyHaI8, TeXHONOTHK IpoIeccnapna KeHr Mukécia
dolinanaHui MUKpOGHOIOTNap OJIAKAA TYPTraH MyXHM Macamaaup.

Dnucomanap. SurcoManap XxpomMocoMarapiad xoiau 0ynran mafna
resnap TYmnaMuaup. Ymap LuroniiasMaza dpkuH Eku Gaxrepusiiap
XpOMOCOMAaCHUra KYIHMiran xosiaa Oyuiy MyMKHH.

Dnucomanap Gakrepusimapauur nywnmwiik daxropu (F) éxu kjn
gopwnap Tascupura umpaminiink daxropr (R), 6axrepuHOnAHOIEHNHK,
KOJTMHOUMHOTeHIMHK Ba Goka akTopaapHUHAr HAcHra YTUUIHAA HINTHPOK
3Tagd. DMACOMaTapHUHT  anTHOMoTHKIapra augamuwiurugy (R -
daxropru) OupuHYd 6FIHO AMOHVANUK OJMMIIAP aHMKIALIraH.

Baxrepuountorenwnuk (axtopuna OaxTepuan Xyxaiipajapna ad-
TuGHOTHKIApra  Kapiiy MOAdanap CHHTe3naHamw, Oy mMomtanap
faxrepuonmmiiap e arananu. Macanad, Muak TagkdacH, E.coli -
KOJHIMH, Bact. cereus - aspous, Bact. megaterium - meranus, E.pestis -
TECTHIIVH, Staphylococcus  aureus -  cTaQUIOKOKKOLHMHIAPHH
cunTesnaian. Cunresaad raH GaxrepuounHaap OomKa OaKrepusnapHAHT
HOOyx 6ynumura cabab 6ynanu.

Bakrepnonnunap Gakrepus Xyxakipacu rozacura aacopOuusianaim,
cyHrpa Mojnanap aiManldHyBH I[IPOLECCHHH CyCaTHpajd Ba YHUHI
xanoxkarura cabab G6ymamn. JlexuH OaxrepUOUMHNAP OPOXYLEHTIA SKUH
Typaauran bakrepusiapraruia TabCHp Taau.

MUKPOOPTAHU3MUIIAPT A TAINKH MYXHUT
OAKTOPJIAPUHUHI TABCHPH

Mab/lyMKH, MUKPOOPIaHH3MIAPHUHT Xa&T daoiIUATH TAUIKH MYXUT
Gunan yamGapyac Gornmkaup. TammKu MyXHT (GaxkTopiiapd TypJjiH-TymaH
Oyaub, ynapH# y4 rpyninara axpatuil MyMKAH:

LOwsux  Qaxropnap: temuneparypa, HaMIHK, EPYFINK, 3pATMAIAp
KOHLUEHTpAHUACH Ba OoIIKanap.

2. Kumépnii  dakropnap: MyxutHHHr pH, OKcumiaHumi  Ba
KaRTapWiIuLl IIAPOUTH, TYPIIH KAMEBHH MOIIAIADHUHT TABCUPH.

3.buonornx (akropaap: MHKPOOPTaHU3MIap opacuiaru
aHTaroHusM, cumOuo3, MeTabHo3, aHTHOMOTHKJIAPHHHI  TabCoWpH,
suTamuanap, dariap Ba 6oiuka gakropsiap.

Muxpoopranasmaapra TeMnepaTypaHuir Tabcapu. Mukpoopra-
HH3MAED 10KCAK YCHMAHKIIApra KaparaHJa TEMIepatypara aH4ya 4uaaMin
6ynamv. Macanan, Bac. subtilis Temmeparypa 5°C man 710 57°C raua
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Oyaranna xam puBoxiaHaBepayi. Kymumimk canpodur Gakrepusiap
20°C mam 35°C raua Temmeparypala pHBOXNAHA ON4AHM, TNATOTEH
MUKPOOprauusM map 3ca 36-37°C na puBoxuiaHamd. ByHman 1okopu
TeMaepatypaga  ynap  HoOya  OYmamd.  MEKpOOpPraHM3MIapHMHT
PHBOMUIZHULIY YUYH TeMIleparypa 3 HyK1ana OYIuiy MyMKUH: MAHHMYM,
ONTHMYM Ba MakCHMyM HyKranapu. OUTHMYM HyKTacH 9HT Kyiah 6¥iub,
Oyunmait TemmepaTypana MHKPOOPraHM3IMIAp Te3 KYMasiW Ba SXUI
PUBOXTaHAH, MUHUMYM Ba MAKCHMMYM HYKTallapi 3¢a aHyua Yerapaiaanp.

Temmeparypara 6§nran myrocabarura xypa, MEKPOOPraHH3MIAPHH
KyAuaary rypyxaapra 6¥/imin MyMKuH:

Dncuxpodusnap (nmcuxpoc - coByk), Oy rypyxra MaHcy6
Gaxrepusnap SBONIONMOH TApPakKuéTaa MacT TeMmIepaTypaja  silaiira
Mociamran 6ynami. By rypyX y4yH TeMIepaTypasuHT ONTHMYM HYKTAacH
20-25°C, munuMymu 3ca 0°C nad nacr OYJIHIIM MYMKHH. Tenxpodun
Gaxrepusnap yuua KeHI TapxaiMarad. Yiap WAMOTMH NeHTU3 CyBIaphia
Ba TYHpOKIapuUAa ydpaiau.

2)mesopuinap (Me3oc - yprava). by rypyxra kKymumIMK MUKPOOpra-
Hu3Mnap mucosn 6¥namm. Bynap ydyH TeMuepaTypaHHHuT ONTUMYM HYKTacH
25-35°C 6ynca, maxcumym sykracu 45-50°C, musumyM nykrack 10°C.
Mesodun  GakTepmsiap Tympoksa, cyBia Ba GOIIKA O3HK-OBKAT
MaxCyROTNapH 103acuaa yupaiiau.

3) repmodmiuiap (Tepmoc-ucecrk). By rypyxra 6akrepusnap, akTHHO-
munersiap, 6ab3u Oup KyKk-aumn cyByraap mucon 6ymamm. Tepmodmn
OakTepusiap I0KOpM TEMNepaTypaja pUBOKIAHAIH. by Saxrepusnapuu
A A Vmmenenxull Kyinaruda knacenpuxanusiaii

a) CTEHOTEpMHH TepModuinap - Oynap yuyH TeMIepaTypaHHHT
MakcumMyM Hyktacu 75-80°C, ontumym mykracu 50-65°C, 28-30°C ma aca
Kyman onmaiian. By rypyx tabuarsa xam Tapkairas;

6) >BpUTEPMMH TepMOGMILIAD YUyH TEMNEPATYPAHMHI MaKCHMYyM
yerapacu 70-75°C, ontumym Hykracm 50-65°C 6§1u6, 28-30°C na xyaa
CEKHH Kynasnm, TabuaTia KeHT TapKajiray 1'ypyX.

B) TEPMOTONEPAHT (JOPMANap yYyH TeMNepaTyPaHHHI MaKCHMyM
yerapacy 50-65°C, ontumym 35-45°C, munumymu 5-10°C 6Yaumu Kepax.
30-60°C opanuruaa Kyma Te3 kymasad, Tabuatha Tynpokaa, TVHIZa,
vccHK  OynoK  CcyBaapuaa KeHI  TapkaaraH  rypyx.  Tepmogmumm
GaxTepusiapia MOITANap alIMallMHYBH TIPOLECCH Xyda Kanail Oopajin,
IIYHUHT yYyH ylap KyJa Te3 Kymasiu Ba SAXIUH pHBONJIAHAAW. Arap
Mesohulapaa OaKTepUsAIApHUHI KaTTa KONOHMACH Y4 KyHAaH KeHHH
Xocun Oy.ica, Tepmoduuiiapaa Oup KyHjaH KeiinH XOcwT OVianu, 1e3
Ycanu Ba Te3 HOOY X OVamu.

114



Tepmodumn Gaxrepusnap xykaifpacumary depMenuTiap JOKOpH
TeMIeparypa TabCHPUAa HHAKTUBAIMATA YYpaiaW, LIYHMHT y4yH Oy
bakTepusIapAaH KOPXOHANAP/Ia KeHT painia GOMIananin MyMKHH.

A.AWMweneuxnit dukpnua, Tepmoduiut Gaktepusiap Mesodwi-
napgaH  keau®  uwmkkan.  Tabuatnarm  ysrapuigiap,  Kymnana,
TEMNEPATYPaHUH! KYTapHivUIA Me30QUILTAPHUHT KYITYMIMIAHA HOOY
Kpuiran Oynca, 6up KMCMM THPUK KONIaH Ba IOKOPH Temmeparypara
mocramran. bopa-6opa toxopu Temneparypa ynap ydyH 3apypuii daxrop
Oynu6 konran. A.A HMmmeneuxuiinuur 6y ¢ukpanu E.H.Muurycrun
MABKYJLIATaH.

Tepmodmanapra: Bac.cellulosae, Bac. thermophilus, Actinomyces
thermophilus nap mucon 6Ymagm. MumycTWH epra IYHr COMMHrana
TepMOodu OAKTEPHATAPHMHT COHN KYIalraHIHIMHY Ky3aTraH.

MuKpoopraHnsmIapra HAMJIMKHHHT TAbCHPH. Bakrepyanapauur
HAMJIMKKA YMIAMIHUIMTE Typnuda. Bab3miapd Kylna duaamma 63ica,
OomKanapy HMXOATHA YHAaMcH3 Oynamu. Macanad, TOHOKOKKIIAp,
MEHIHTOKOKKJIAP, JIeHTOCIMpasiap, darnap HaMIMKKa 4YuaaMcH3 Oyrca,
xonepa BuOpuoHu 2, nmseHTepust TaékuacH 7, mudrepus Taékuacu 30,
KopuH THOHU Tadkuacu 70, cradmiokokknap Ba cwi tadkuach sca 90
KyHIaya yijgaiim.

A3orobaktep, HUTPU(HKATOPIIAP, TYraHAK GAKTEPHIAPH HAMIHKKA
XKylla XaMm Ce3rHp, YIADHUHT PUBOXGIAHUION YYYH HaMIMKHWHI OITHMYM
mukgopy 40-80% (r¥na cyp curaMmra Hucbatan) G¥mmun xepak. Jlexun
Bereratus Xyxailpajapra HucOaraH cHopajap aHuya TuaaMiM Oyiaau,
YyHKH OyJapHUHT Xyxafpajapumard CyBHHHI KYII KHCMM MYyCTaxkam
Oormanras cyBaup. MacasaH, morop 3aMOypyFIapHHUHT criopacu 20 Hn
KyprOKUHIHKKa ungadan. Amepukaiuk  oqaum  Kamepouw  (1962)
aHUKIAdKRYa, KYK-9mmn CyBYTy - Nostoc commune repGaprii xonatuaa
107 #innpan CYHr Xa€ruaHnMTHHY HaMoéH KuaraH. Hoctok Hamumk #yk
BaKIJIapJa aHabuo3 XOmaTra YTajy, HaM/IMK eTapau OYnuuM OmiaH sHa
Xa8TMHA J[aBOM OTrMpand. baxrtepusnap Xyxalpacw KypHTHITAHAL,
MPOTONNA3MACH CYBCH3NIAHAAM BA OKCHANAD JEHATYpauMsIra yupain, my
yeynad ¢oinanannb, 03MK-OBKATHH KypUTIITAH XOJi@ y30K My[IaT
cakjall MymMkuH O6ynaau. Macanan, rymT, Ganmk Eku y3ym, Goirka 6up
KaH4Ya pe3aBOp-MeBAnap KYPHUTIWIFaH XONJa caklaHaau &Ku  O3uK-
OBKATIIAP, MacaiaH, KOHCEpBalap IacT TeMIeparypana Ba IOKOpH HOcHM
ocTuaa cyscuznaHrapuiagn (0y ycyn cyOnumaums ne6G Homaanaaw),
KeituHn oca  Te3  coBuTuO Myssarwiaau. lakapmap, BuTamuuap,
(epmentnapun cyOauManus Ryny 6unan y30K MyanaT Caknam MyMKHH.
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Epyraukuuar taneupu. Kymuwiuk Gakrepusiap yduyH EpyRiux
nes3undexumaiopyn  dakrop xucobnaHand, 4GyHKHM yibTpabuHadiua
Hypaap OakTepusiiap Xyxaidpaculard OKCWUIap Ba HyKJICHH KHCnoTanap
TOMOHHIAH IOTUNAMA BA YIAPHHHT XHMWABHH TapxkuOuHM Y3rapTmpani.
[ynusr yuyH EpyfuKHMHT Oy XYCYCHATHIAH ONEpauus XOHAJapuHH,
BaKUHHATAp, aHTHOMOTUIIIap Tafi€épraiimurad XOHaNapHH, CYT Ba CYBHH
cTepwiIalia Goinanasunany.

IOkopu GocumHUEr Tabcnpu. Kynuunux Oaxrepusnap IOKOpH
focumra aHua ynpamiu Oymanu. daxar 10000 arm.Gocum yrapra canOuit
TABCHP STHINH MYMKHH. JleHTHM3 Ba OKeaHnapja 4yKyp CyB KaTaamapu
TyOu1a Gaxrepusnap kyn yupaiin. Aunrkuiaap 500, Morop 3aMOypyFiapu
30000, duronaroren Bupycaap aca S000 armocdeparaua OGocumra
YHJaHAN.

YabtparoBym Oaxkrtepuunink Xycycustura sra, 20000ru osuk-
OBKAT MaxcyJOTIJapuHH Ba BaK[WHATAPHH Ae3UAQEKIMAIAl  YYyH
eTapauaup. XaBOHH TO3aJalla adPOHOHM3AUMAHMAT aXaMuUITH KaTTa.

Boaopoa HoMAapH KOBHeHTPAUMSICHHMMI TabkCcHpH. Bonmopox
VIOH-TIAPHHKHT KoHUeHTpammsicu pH pe6 Oenrwiamapn. pH7 6ynaca
Heitrpan, pH>7 6ynca mukopuit, pH<7 6¥nca, MyxXuT KHcroTanu Oynanu.
KYmuunuk MUKpOOpraHu3Miap MyXHT KOHLEHTPALMsICH OHp 03 (Kydcu3)
WINKOpU# KW Herpan Oyiica sxiwm puBOXIadand, 3aMOypyriap Oup 03
HOPJCH MYXHT/a IXIIH PUBONIIAHAIH.

Mukpoopragusmiap ¥3u  smarad Myxutmaru  pH  kucman
Yaraprupyin  MyMmkuH, byuu WM. A.PaGotroBa (1958) «Mocaanysun
MojzZaiap anMmalou- HyBW» ne6  Hommaiau.  Tamkm  myxyriaars
IPUTMATIAPHUHT KOHUEHTPAHMACH OLIranna (Macajial, Ty3namiaa, Mypab6o
numnaprmoa) GakTepusnap XyXKafpacuparud CyB TAalUKApHIa 4YHKAaM Ba
yHOa miasmMonu3 pyi 6epamu, ynap kynas oimMaing.

Ulyngan ¢oinananud, rywr, O6amuk TysnaHasd, [OBHAIO
TaiépnaraHaa  [iaKkap OpUTMAacHHUHI  KoHueHTpaumsicwm 70% ra
CTKA3MITAHM.

KUMEBUN ®AKTOPJIAP

ban3u xuméBuii mommanap Oaxrepusaiapra Kywdld TabCHP STaid.
Macanan, ynapra Ky4ig KHCJOTanap, UIIKOPIap, OFUP METaJIapHUHD
Ty3napn GwiaH Tabcup 3TWica, ynmapia MaHduil XemoTakcHCc HaMoEéH
6ynanu. '

bab3n MoImanapHUHr 03 MUKAOpH WKoOMA Tapcup JTca, Kyn
MuK#opr canbuii  rascup oramm.  Macanan, 40%  dopmanaeruit
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((popmaniuH) Bererarus XyxalpaNapHu Ba CHOPalapHH HOOYD Kunamw,
enon &k kap6os1 KuCIOTAHHHT 3-3% IPUTMACH, XJIOPITH OXakHunr 10-
20% spuT™ack Eku CIMPTHHHI 75% IpHTMacK AesMHGbEKLHIAIIA Ky
HILTaTWIaIY.

MUKpOOpranusmMaap YCTHUPUIAAMIal O3MK MYXHTHHU anbarra
CTepunam 3apyp. Yuap aBroknasaa 2 atm. documaa 120° ua 30 munyt
HaBOMMW/Ia CTepunanany (45- pacum.)

Kox kadinarrnampa (46-pacM) xam Oynu6-6yimmb6  creprsumam
MyMKUH. byHunr yuyn 100°C na 30 wmunyr cTepnnaHamy, KeduH
TepmocTaria oup cytka caxianany. Mkkuwun kyd ssa 100°C na 30 MunyT
CrepuniaHa]d Ba TCPMOCTATIA CAKMAHAAM, YUMHYM KyHM XaM XyJUId
myHAa# CTepUUIaHaIu.

45-pacm. a-BepTHKAI aBTOK 1B 46-pacm. Kox kafiHarrimm
6- ropH30HTAaN aBTOKIIAB.
Mukpobuosormina uIaruiaguras  acbobnap 3ca MCCHK  XaBo
€paamuaa Kypurkuu uxagnapaa 150-160°C remueparypama 1,5-2 coar
@BOMH/A CTepL1aHaau (47-pacm).

47-pacm. Kypurrad 1mxadrap: a-samouasmii mxad; 6-Tlactep neun
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O31K-0BKaT caHOATHIA TTACTEpall YCYJIMIAH KeHT doiaanatnnaim.
bynna ¢yt maxcynotnapu 60°C temneparypaza 30 MWBYT cakiaHaiH,
Oyunall wmjlor Gepuirannad GaKTepHSIApPHWHT BEreTaTws Xyxadpanapw
HOOYZI G¥nanu.

BUOJIOT'MK ®AKTOPJIAP

Tabunii mapontia MHKPOOPraHM3MIIAD MyPakka® OUOLEHO3NapHH
TALIKKMIT 3Tajld, SbHA OUp epHUHT ¥3uma Typsu GakTepusiapHd YYpaTHIll
MyMKuH. bakTepusanap opacuna cMMOH03, MeTabHO03, AHTATOHU3M YUpalliy
MYMKHH.

Cnm0Ouo03 xomia XaéT keumpraHma OMp Typ HKKMHYM Typ OusiaH
Gupragukaa Amaiiay. Macaitad, kedup AoHAadYamapu Tapkubuga cyT
KUCHOTA XOCHJI KMJTYBYH Ba a9uTKM 3aMOypyrmapu Gupraisuxia smaiiau
€ku Tyranmax OaxTepuanap JYKKakgow YCHMIIMKIap Gunan OGupraivkia
SIIANAN.

MeTabuo3na 6up Gaxkrepns HKKuHUE OakTepus yUyH Kyjiai mwapouT
apatub Gepaau. MacanaH, aMMOEK(pUKATOPIAp HATPUPHKATOPAED YUYH
NH; xocwn xunaju. Hurpozamonac NH; vy yamawrrupn6, uarpobaxtep
yayn HNO; xocun kunanu:

Nitroso

2NH,, +30, -
mononas

HNO, nunumpobarxmepoxcudaaiion .

2HNG, +2H,0 + 65810K

2INO, <0, 0 2 uNO, + 180K
bacter :

AHTAroHu3sMIa OHp Typ HMKKUHYM TYPHMHI PUBOKAGHHLINHH
veknad kyamu. Macanan, conna xalisonnap Gaxrepusiiapuu €0 Kysow,
Oaxrepuodarnap Oakrepusiapwn Hpuwral  o0opami, OWKIUTYBUHWIAp
YHPUTYBUMIADHUHAT KyNalumuay  uewiad kysaam €xku  Typau-TyMas
aatHOnoTHKIIAp OakTepmanapra canbuii Tabcup 3Tagud. MUKpOOpraHu3m
7iapra TaK# MYXHT GaKTOPIApHHUHT TARCUPHHE Owiray XOnma ymapra

Kapiuy Kypall YopaiapUHH Kyinau MyMKUH OViiazu.
MUKPOOPIAHHU3MJUIAPHUHT TABUATIAA TAPKAJIMIINU
boumka THpux opraHMimnapra Kaparaiga OakTepmsiap rabuaria
KCHE TApKAIraH, YyHKHM yJlap HUX0ATAa Maitna OYiIrasinry, Taldkd MyXdT

thaxropsapura Te3 Mocrnalila ONTAHIINTH; TYPIU-TyMaH O3HK MOAHAIAPHN
WCTEBMON 3TA OATAHIMIH yYyH OOLIKa OpraHusmiap siaif onmainnrad
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XKoWnapaa XaM yupaiiin. bakrepuanap Tynpokna, cysna, XaBoja Ba Gormka
oprasu3MiIap TaHacuzaa yupaiin.

Cyr muxpopuopacu. Cypna XKyma KJIT MHKPOOPraHM3IMIAp -
yupadnn, dyHkm CcyB  Tabumii  MyxHr  Xucobnamagu. Cysra
MUMKPOOPIadu3MIiap TYNPOKHAH YTamd. ATap cyBla O3UK MOAIAnap erapiiu
O¥nca, MHKpPOOpraHM3MIIAp COHM JKyZa Kynaiu® weTamd. AifHuKCa,
YAKAHAN 0KaBa CyBia Oakreprstap Kym O¥mamm. Apresuan Kyaykiapu Ba
OynoK CyBIape 3ca TO3a XucoOnaHamm, ynapoa Gakrepuanap Aesapias
yupamaiizy. ApUK Ba XOBY3 CyBmapuna, alffHukca apuk cysuamar 10cm
ra4a 0ynrag MyKyp KUCMHIA, KHPFOKKA SKHH XKoiliapaa MuxpoGiap conu
xkyn Oymarm. KuprokaaH y3oKmamiraH capd Ba byKypiairad capu
MUKpoOnap conn kamas Oopaau. Imi To3a cyena 100-200 noma Mukpob
yupaca, uioc cysma 100000 mam 300000 raua sa ymmad xyn Oynanm.
AliHuKca, axonM swalnurad >xoiapiaH koitnaprian oku6 yTran cyspa
Oaktepusnap kyn O6ymamu. Macanan, A.C.Pasymor mawgymorura Kypa,
Vpan pap€cHHUHT CYBH/a axoiu slafiiuran NyHKTAaH I0Kopuza 1 M 1a
19700 daxrepus Oynca, axonn suaiaurad myskTaan mactaa 400000 goua
OakTepus TOTHITAH.

CyBHUHI DHI' IOKOpPHM KamiamMuia Oaxrepusnap Kampok, ¥pra
KarnaMuaa KYOpoK Ba [DACTKH KamlaMulia sHaja kaMpox — O¥naau.
Macasas, kuproxaad 300m sapuga 1 ma cyBra 38 goma Gakrepus, 5
qyKypnuxzaa 79 jgoHa Gaxrepus, 20M uykyphaukaa sca 7 jdoHa Gakrepus
Tonmirad. EMFApnaH keliun GakTepusiap COHM KYNasiu, SMPUpPAAN O [(MH
1 M cyBna 8 Ta Gakrtepus Tomwirad Oynca, EMFUpIaH KCHMH YJIAPHUHT
couu 1223 rara erran.

Apuk cyBwra HucbataH apUKHMHI YYKHHOM  Mojuiaiiapuaa
MHKpoOsiap coHM KYynm Oynagu, alHuKca ONTHHIYTYPT Ba TEeMHD
OaxTepusiiapy Kyu yupaiinu. bymapgaH TammkapH, HuTpuduKaTopiap,
asorQuKkcaTopiiap, NEKTHHHH HapyaloBumiap xam yupaiima. Cysaa (97%)
cropa XOCHJI Kuamalaurannap, yykuumunapna sca (75%) crnopa xocwsi
KHJIyBUMJIAp yupaian.

CyBaa mouM yupaligurad pakwurapuiaan: Bact. fluorescens, Bact.
aquatilis, Micrococcus candicans Ba Gomkanap, XOBy3 CyBIapHaa 3ca
BUOpHOWIAp, CHOMpWIUIAIap, TEMHD Ba OJTHHIYIYPT Oaxtepusnapu
yupaiizd. Okapa cyB TapkuOuna Muwitgapaiad Oakrepusiiap ydpadad Ba
yJlap OpPacHAa IOKyMIH HUYaK KaCaUTMKIAPUHY KY3FaTyBdd BaKHIAap XaM
OYnamu.

CyBHMHT 301 HQJIOC KUCMH nonucanpod 3o0Ha jAeHunamm, Oy
30Hafard CyBHMHr Imni a 1000000ra sxmp Gaxrepus Gynamu. Ypraua
unocranran 3osa Mezacanpod soua 6yiub, Oy 3onamaru cyBHHUT 1M 2
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100000 H6axrepus 6ymamm. Axta TO3a KHCMM ONUMrocanpo6 30Ha aeHuramy.
By zowanaru cysnusr 1 mi ga 1000ra sikuy Gakrepus yupaioy.

[Tonucanpob 30Hata YCHMINK Ba XailBOH KONAMKIApH aHaspob Hy
OmiaH napuanaHamM, HaTHKaAa METaH, BOLOPON CyibMMI, MepKailTaH,
aMMWaK, OPraHMK KHCJIOT&dap B4 aMUHOKMCIOTANAp XOCHa Oynanm.
Mesacanpo6 3oHaga MOMNATAPHMHT TIApYajaHMIE  [ABOM  3Taiy:
H,S—H,80, raua, NH; »HNOQ; raua oxcHIIaHaIm.

OumrocanpoG 30Haa KYNMPOK MKKK BAneHTAM TEMUD Ty3J1apH yd
BANCHTM Ty3/1apra aliianagn. AfNyUKca, apuK Ba XOBY3 CYBJapHiIa XKyia
KyTt maTored MUKpobiap y4paiaum, yaap opacuia Gpyuesuiés, kopud TUdH,
Au3eHTepHs TalKuanapH, abo BnOpuoHy Ba GoiuKaiap OYIMME MYMKHH,

burra ogam 10 MuHyT u§mumnranna ranackman cypra 3 MIUMapi
canpout Oaxtepusa, 100 munmrnas 20 MITHOHTaua Huak Tadkuacw
Tymwaan. bakrepusnapuumsr Ky cyBHIa TapkaiMmM W daciiiapura
Kapab ysrapamu. Mait Ba moHb oifnapuna GakTepusIap COHH KVIIPOK
6ymamu. Jlenrus Ba OKeaH cyBmapuaa MHMKpoGuap  COHM apyuk
CYRAapUOATU]IaH KaM, KAPFOKKa AKUH xOMIapaa sca Kyupok 6yaamy.

A.EKpucc Ba bB.JLHcaucHko meHrus Ba OKkeaH CyBnapHia
JeHurpuduxkaropnap GOpmurMHM adukiaramnap. Kpucc Ba  yHMHT
IOrupaiapy OKeaH CyBJapuja CIopa XOCHA KWIYBYH Ba CIOpa XOCHI
KHNMad/Iirad BaKKjUIap, aKTUHOMMUET/IAP XaM yupamin MyMKMHIUIMHHA
K¥ypcaraiunap.

Tuny  okeanmaru OGakreprsulap COHM Ba 6HMOMAcca MHUKAODH
TEKIUPpWIraHaa KyHu[garn HaTkajap osnuHran. 50M  9yKypiauKkada
Oynran kmevuma lom’ cyema 100 MuHriab OakTepus TOHWIIaH,
GroMaccaHuHr MUKAOPH lcM® cyBra HucGaTaH ONMHTARAA ATHIY 6up Hewa
Y1t MAILTHTPaMMHH TALIKIT 3Trad. 50M gad 200M raua uykypiaukaa lem’
cypua 10000 Gakrepns 6ynub, Guomacca 10 mr/m® ra, 750-3000M
YyKypAMKIAr® CyBHHHr | oM’ za Oakrepusnap coun 100000 raua,
Guomacca 3ca 0,1 Mr/m’ ra Tenr 6ynran. b.C ByTkesnu nenrus cysuna 3%
ra skun NaCl 6§nransa xam Gakrepusiap XA YCraHIHIdHE aHUKIaraH.

bakrepusnapumur  60%ra  sKMH WwTaMMIapu  Yydgyk  cysrapia
yemaraHnury avukianran. By Gaxrepusnapuu Kpudce ranodummnap ne6
araraf. [anopuiiap Tuxu okeanga  56,5% uan 88% raua, Xuux
OKeaHn1a Ba AHTapKTU/Ia aTpoduaary aenrusnapaa 53-91% raua yupamuu
AHMKIAHraH.

Marnymxn, oKapa CyBaa yupaiinuran Gakrepusnapra JEHIM3 CyB]
caibuit Tabcup Jrtamu. Macanan, Kapnenrtep Ba worupatapu (1938)
anuknaw  Oyiinga, nenrums cyeu 30 MMHYT HUMZAa OKaBa CyBAArH
GaxrepusuiapHunT 80% Hu HOOy A kuirad. Pozendensn sa LoGoess (1947)
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NEHTH3 CyBHMIOdH aHTHOHOTMKIAp XOCH KWTyB4M 9 Ta Qopma Tonrammap,
Oy anTrbuoTuknap 6omka opmanapra cabuii TabcHp 3Tran.

AXOIIMCH 314 SKOMJIAWIraH epjapiard CyBia MHKpOGhap sxyaa Kyn
Oynanu, waxapaan cyB 3-4km ¥Tray, MHKpoOIap COHM fHA KaMasiy.
Bynunr 6up xanva cababnapu 6op: MexaHuk iyn Gunan MHkpobmap cyB
Tarura 4yKaau, CyBia 034K MOJianap Kamasuu, 6CBOCHTA Tylurad KySmi
Hypn ynapra caa0uil Tabecup 3Taad, MHKPOOPraHW3MIIADHMHT OMp
KHCMHHH COIJIa XalBOHJIAp UCTEBMON 3Taad Ba Goinka daxropnap cabab
6y nanu.

larores  mukpoGnapman  Opyuemiés, Tyaspemus, mapatud,
nuseHTepus Taékuanapy, Babo BUOpuonu Ba GoiuKanap OKasa CyBAa Y30K
Myiar saiad. Kopun THdH Taékvacu 21 kyH, Mys3na 60 kyH Ba oKasa
cypna 6-30 kyHrava stuaiion (10-xagsan).

10-xxangsan
[atoren MUKpoONap Ba BUPYCITApHHUHY CyBIA AMIAWl  MYANATH

f Simain Myngate

i MuxpoGaap Typu CTEpHILIAHIaN BOAOIPOBOA aHXop Cysmia
o L CyBaa CyBHIa .
Tudh canmoHemanapu 6—365 KyH 2--420 xyn 4---189 kyn
Iurexranap 2—72 xyn 527 xyu 1292 «yu |
Bato .BH6pI/I0HJ’IapI/I 3---392 ky# 4—28 KYH 1—92 xyu

hTympeMym KS”3FaTyB‘IPIC;;V T3Ts KYH 92 KyHraua 7—31 xyn
bpyneniatap 6-—168 kyn 5—85 kyn 10 Kynraua
Jlerrrocmapanap 6 xyuraua 5 xyHraya ) 150 kyuraga
Cut MHKOGAKTEUANAPH 365 xydraua
bepHer pukkercusiapn 160 KyI{lIaHAAOv};fl}HI{liﬁi(> 30 Kysnaf OPTHK
Moanosupycaap 100 xynraga 118 kywiau oprex | 180 kyHAaH opTHK
9“’““1’?{1{4} BHpYCNapH 3350 kyn |

Jemak, oumk CyB XaB3agapH IOKYMIIM WYaK KaCALIHKIAPUHU

Tapxkarumpa xasdum Bocuia OYnMIOM MyMmkuH. LyHWBr yuys cyBHu
Oromoruk ycyii Ounan To3aiallira AIOXHAA aXaMusT Gepuiais.

Cysnu  Tosamam., Tozanall yuyH CyB  aBBal  Maxcyc
TUHOMPTHYNAPAd THHIMPHIAAH, OyHAa MHKPOOpPraHM3MIapHuHr 75%
yykaau. Uykuin npoueccn Te3 OOpHIIM yuyyH CyBra Koaryasur (oxak)
Kywumany, cyarpa maiina maran Ba KyM opkaind duiastpranamd. [lywnas
Keiiun »ca xyopiaHaay. CyBHHHT TapkuOumaryi Hyak TaSK4acH Tuip
opkany aHMKiIanamau. Arap 300-500 mn cysma Oup noHa wuak Tadkdacu
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TOMMACA, CyB To3a XucobiaHaay, INyHZaH KeliuH Oy cyB BOJONPOBOA
OPKATH aX0Jura x000pHunaau.

Nuak taékuacu (E.coli) yupaiiadrad CyBHUHT BHI KaM MAKIOPH (M1
na) coli-Turp neitusianu.

Konw - wmHzoexc [ne® aranaauran CyBHHHT sSHA Oup  TO3THMK
kypcarkmun  OYnM6, 1o cyeaa yupaiiaura Koia  ta8KyaiapHHUHT
MUKOOPHIa alTHIA N,

Tynpox muxpoduiopacu. Tynpokia xKysa Ky MUKpOOpraHu3MIiap
yupaian, sApHM Oup Ir Tynpokma MuanuonHnab kv MuUIHapaiad
OakTepus OYsranu. XaBo Ba cysra HucGaraH Tynpokaa OakTepusiap Kyn
6ynamm. Tynpok acocuit manba 6ynub, yHoaH MEKpobnap Xaso Ba CyBra
ymub Ttypanu. Tynpoxna Typiaw-rymad Oaktepusigap, aKTHHOMELETHAP,
MOFOpIap, AaUUTKIIIAD, CyBYTIIap Ba Co/Ula XalBoHap yupaiu.

bBab3n onumrapHUHr Xucobnamumapura kypa lra xaifinanapuras
epHHHI 25cM 4yKypiaukkaua OYnran katinamuna 3-5 Tonnarada Gakrepus
yupadad.  bakrepHARapHUHI  TYOPOKIA  TApKAIMINA  TYNPOKHUHT
xycycusiura OorimK Oynanm. Tynpokka Tymran YcuMmiunk Ba xafBounap
KONIMFY  XMCOOMIa MHKPOOPTaHusMuap okyJa Kynaiinb keraau.
Tynpokaara MUKpOOpraHM3MJI2D COHM TYNPOKHMHT Typura, (U3uK-
KAMEBHH XOCCANapura Ba UKJIMM IapouTHra kypa xap xwn 6¥manw (11-
*KaaBan).

1l-xxangBan
Tynpox Typnapura kapa MHKPOOPraHu3MIap MEKIOPHHU Y3rapuiig

Tynpox Typu T irlv"ﬁ;fl;oxc Tapkubunaru
GakTepuanap COHu
Top¢hau-60TKOK Tynpoxnéﬁ o 707000000
Cys 6ocran ynokiap n’hpom B 549000000
Jlo#ny nojzon Tyﬁpiiiihap o 852000000 o
¥ pmor-nomzon TYNPOKIap N | 2246000000
OxuH 5KHO KenuHanuray 633 Tynpoxiap 1622000000
Cyropuiaura 6¥3 TynpoKiap o 1830000000
L- }ﬁopa TYHPOK/Iap 1930000000 ) .
Kany6uit kopa tynpoxiap 3500000000
| TomOopKa TYpoK/Iap o | 5286000000

TynpoKHHHT 10328 KUCMHMIa MEKpoOap Kyn GYany, macTra Tyras
CaliuH YJapHUHT COHM Kamaituh Gopanu (12-xansan).




12-xanBsan
TynpokRuHT TeneTUk 30Hanapu 6¥ituua GakTepusiap coHH
(Ir Tynpokaa muwuon nona xucotuna, C.Pasymon pa H.Pemuzos

) MabIYMOTH)
Tynpox Tympox /3773 | Tynpok 1557138 Tyopok | Ypmon-
30HATAPH | OJIMHIAH | OKWIMAMIHMIAH | ONIMHTaH | DKMIMARIHTaH | OMMHTAH | 1I0A30H
i YYKYPIHK | ypTavua roA30n | 9yKypawk | ypraua MYKYPJIUK | TYUPOK |
(cm) TYTIPOK (cM) 0A3051 (cM) }
. TYIIPOK ?
A 1-45 955,3 2-5 1086,0 0-235 2693.0
«“ 45-75 |8529 10-15 9824 25-5 2246,6 .
“« 7,5-11 565.9 - - 5,8 1781,5
Al- Ay =15 402,6 - - 9--12 782.6
Az 15-19 87.1 16 —~18 6182 1215 517,0
- 19-23 71,0 20-22 3825 16 -20 3559
LA-B |23-28  |508 - - 21-26 2656

ff}f(aMn corm | A3otobakTep Kokknap | bamwnnamap | Typymuiap [ipcroggqgap__

1281914993
| 285,8 | 466,3 | 36,9

Muxpoopranusmnap kyapok 10-15cM karnamza xym 6ynaau, uyHKH
Oy epra Ky&m Hypiap¥ THK TYIIMaHOH, 03UK Ba HAMJIHK €Tapiid OYlamd.
Hykyp kartnamiapaa Oysiap xam Oymanu, 9yHKH Tynpok tabuuil GuanTp
Basudacuun Oaxapamym Ba OaKTepusIAPHM ep OCTH CyBJapura Kam
YTKazagm.

“Tynpokaa Typau-TyMaH (GUIHOTOTHK rpynnanapra Madcy6 Gymran
aspobiap, aHaspobiap, canpodutiap, BUTpUbUKATOPHAp.,
azoTduxcaropiap, HEMONO3aHR  NapyajloBuusap,  ONTHHIYTYPT
faxTeprANiapy, Cropa XOCK/T KIIyBUMIAD BA CIIOPa XOCHI KUIMAaMiuran
BAaKW/UIApM  Kellr TapkaaraH. Wun  dacimapura  xapa® TYIPOK/1ara
MHKPOOPTaHU3MIIAP COHY XaM Y3rapubd Typamd (13- xamsan).

13- sxaxean
Vinn dacinapura xapab Tynpoxkzara MHEKPOOPIaHH3MIaP COHU
(11 TynpoKaa MHJUTHOH JIoHA XHCOOH/1a)

18/V | §/VII ’ 18/V [ &/VIL | 18/V | 8/Vil | 18/V | 8/VII | 18/V [ $VIL[ 18/ | 8/VII
382 | 499 |137,0 2696 (1035|1755 22 | 36 | 07 | 07
47,0 1160,0 {2543 | 804 [1521] 22 | 22 | — | 07

CAMHHKCA,  YCUMIMKJIADHMHI  WIAM3  cucteMacd  aTpoduna
Oakrepudnap Ky TYIiaHaad, YIapHUHT KYTIYIWIATA a’pol, TaéKuacHMOH
(Pseudomonas) criopa XOcWJI KuiMaiiiurad Bakmiuiapuup, Pseudomans
apnogura mancy® OGakrepusnmap yrneBOANap, OPraHuk KMCIOTaaapiy
V3namTEpany Ba Y3u XaM OHp Karop BHTAMIHIIAP CHHTEIIIAM XyCYCHATHIa
ara. by ButaMuHIapHy yenmankiap YanalTupamm,,

["M.11laBsioBckuit ¥3 umuapuna Pseudomonas siap Kyhujgaru BH-
TAMUHIAPHYU CUBTE3NAITNHY KypeaTau (14-xansain).
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14-xanBan
Mukpooprausmiapna BATAMUHIAD CHHTE3AHMIINA  (XyKalpaHuur 1r
KYPYK BasHuIa nucOarad ramma xucobuna)

Muxpobrap Tuamuu HukoTun Bs BuTamun buorun
__KyIbTypacH ___Kucjora o
Pscudomonas
aurentica 203 355 91 162
Ps.fluorescens 23 511 16 21
Ps.herbicola 15 470 12 9

1
H3ox: raMma MELTHIPAMMHHHF 1060 KHCMH.

E.H.Munyctnn ¢uxpura kypa, TYNPOKAarsm OpraHuK MOAganap
napyananranfa GaKrepuATapHUHT OHONEHO3JMApH ANMAiMHUG Typajl.
ABBairuya, TyDPOK/A Te3 Ba OCOH NMapyajaHagurad Momaanap O¥nrasia,
acocaH Clopa XOCHN KWIMaiguraH TaSKyacHMOH OaKTepHsiap KeHT
Tapkajiajy, KCHHHYAMMK yJapHUHT YPHUHH CIIOPA XOCHII KWIYyB4YM aspod
OaxTeprsiap srajuiaiamy.

Tynpoxkzary MuxpoopranM3Miaapay xucobnam yuayH 1924 funu
C.H.BuHorpagckufi sHr# MeToi MILna® uYHKAH. YHHHT MOXHUATH
Kyliuaarunan nbopar.

Mabnym xakmaary Eki MEKAOPIATH TYNPOK CyCHIEH3HACHIAH OIHO
cyptma (Ma3oK) Taiiépnananyu, cyHrpa y kap0os KUCIOTana SpMTHIraH
3pUTpo3uH Omnan Gysmamu Ba MHKPOCKONAQ KYpHO MHKpOOpraHM3miap
CoHY XucobnaHamm.

O®.H.I'epmanos GaKTEepHOCKONTUK METOIHH sHana
MyKaMMaIUTQIITHPAM. Y TYOPOK 3appavasiapura oni Ty3W OWIaH TaLcHp
aTanu. Harmwkaza TynpoK KOMIUIEKCH/aH KaJIbUMil Ba TYNPOK 3appadacu
wypgark Ba ycruuarw Oaktepuanap OVmaiinu. by wMeroux Gunan
xucobnaranna, 1r Tynpoxnaru Gakrepusnap coud 10 MwumMapara eTras.
Tynpokka sximu niuios Gepusica, epaa GakTepusuiap COHMHI OPTHLOHHM
Ty6aHpary xajaBal MabIIyMOTIapuaan kypui mymkss (15-xansan).

/Tynpox Xocwn OYfuIl TpoueccHAa THPHK OPTraHH3MIAPHUHIT
Gaxtepusanap, 3amOypyrnap, uHby3opusaap, cysymiap, YCUMINKIAPHAHT
WIu38 Ba 6Up KaTop XaflBOHIAPHUHT aXAMUATH HUXOATAA KATTAAND.

Puzocdepa DHaxrepusiaapu. Vcnwmmap WIJIM3H  TabCHPH
octugary 3oHa pumzocdepa neitmnaan. Pusocdepa MEKpoOpranuzMnapy
WIZH3MAp 103aCHOa B3 YCHMIIMK W/IOU3NapHTa OEBOCHTA Takamud
Typandrad Tynpokja kymmad puBosraHagd. H.A.Kpacunbuukos
MabJIyMOTHIA KYpa, MakKa XYXOpH, KyHrabokap, cos ea GOLIKa >KuHIIap
pusocepacniaryt  MHKPOOPTraHM3IMIAp COHM KOHTPONb epjapAsiura
Kaparauja 5-10 6apapap Ky 6¥nap skan.
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15-xanmana
V3nauTHPHITaH Ba Y3NalTHPWIMAray eplapaary dakrepusiap COHU
(11 TyupoKa MIWITHOH JoHa xycobnaa)

Tynpox rypu Topu- Koxxnap | Tagkua- Aupux Kavm
30HTIap CHMOH- KOKKIap GaxTepusiiap
77777 B jgap {azorobakrep) | COHM

Sv/snammpmm«ar'aﬂ Ay 2050 410 260 2709

KOpa TYMPOK B 730 50 960 1740

B, 790 20 1760 2570

Vanamrupusiran A, 5540 240 590 6470

KOpa TyIIpOK B, 390 60 2340 2890

o B, 550 0 1130 1750

Vi3nauwrupuwiMarad A,y 2620 280 290 3230
HIY D TYIIPOK A, 640 700 966 1670 |
» B, 580 40 480 1000

Y3iamrupHaaran Ay 4300 400 600 5820

w¥p TYIpoK A, 1800 160 1400 3400
B, 600 2 3200 3872 |

Puzocthepana 3 Ta 30Ha dapk KWIMHAIH:

1) muxpodnopara auxosria 6oit Oynran MiaH3Nap o03acy;

2) wiiManapra rakanu Typajurad TYIPOKHHHT FONKa KaTlamH;

3) unouanap roszacugan 0,5-1mm Hapuaa 6Ynras xakukuit pusocgepa
sonacu. By 30H41a MEKpPOOpranu3MiIap yuyH o3MK Ky 6ynam.

Puzocdepa 3oHanapua MHUKPOOPraHH3MIAp XKyda KYT MHUKIOpAA
Oynmany, YCHMITUKITApHMHT pHBOKIaHUI ¢asayapura kapa®, ymaphuHr
coHM XaMm VYsrapub Typamu. Opatna, ypyFlap YHHIUWAGH 10 TIy.iaul
JABpHraya MUKpOOPraHH3MJIap couy OpTHO Oopaam, rymiaul JaBpuna
Kamasau. 3amOypyrnap, akTHHOMHLETIAap Ba LE/UIIOJNIO3aHH [apyaloBys
fakrepusanap COHM dca Iyiall JaBpHia opraan. Puszocgepana xymunya
crnopa XOCHI KuiMaliuraHiapaal: NCeBIOMOHACHAp, MEKOOaKTepHsLIap,
panuobakTepns- nap pa 6olrkanap yupaiim.

BaxTepusaap yeuMaMKiap yuyH GU3HONO0TUK aKTHR MOLIATAD XOCK
KITaly, KO/LIMK MOAAA/apHd 1apuanaiiaid Ba ¥3 HasOaTuaa TOKCaK
YeumivKiiapra TabcHp ITHO Typanu. Veummuknap wiRu3naan UMKKaH
Mo lagapaan  3ca pusocdepa Oakvepusmapu  polpananams. HOkcax
YeuMmImKAapuMHr  Oapriapd Ba  Hopmanapuna anubur  Mukpodnopa
Oaxrepusnapn yupaiiau. Bvmap opacmua oHr KXyn yupadawraH Bakuni
Bact.herbicola nup.

Hemuce onmmMu  BEJIu6Gept  (1966) osnudur  muxpodnopa
faxTepustiapy QU3HOJOMHK aKTHB MOLIA - FeTEPOAYKCHH CHHTE3TIall
XycycusTara Jra ferad ¢ukpuy aitrazu. Jexun B.M.Kedenu (1969, 1971)
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Kapam YCHMJIMTH CTepul MyXuraa L-rpuntodaszaH reTepoayKCHH
CUHTE3JTAlllMHY KYpcarTaiy.

A.A.Tapacenko (1972) snudur Mukpodnopa Makkaxyxops maiica-
JAPHEAHT YCUUIAFA Ba MOANANAP alMAalHHYBH MNpoieccHra uxoOwil
TabCHp STrAaHAWTMHU Ky3atrad. Axparu® onuurad 12 Typ Gakrepuaman
atyry 6 Typu TEeTEPOAYKCHH CHHTE3Nall XYCYCHATHIA 3ra SKAHIUTH
MabiiyM O¥nraH.

Muxkopnsa. 1881 iy monsax onumu O .M.Kamerckuit MHUKOpH32
XOMHCAacHHY Kawd JTagk. YCUMAMKIAD MWIAM3M OUNaH zamOypyFaap
opacumary cuMOHO3 Mukopusa, 1ne6 arajand. Mukopusa KYIUHIHK
Aapaxtiap Ba FaUIafoNap OWJIACMHMHI BaKWIapy opacuja ydpaiinm.
Mukopusana 3am6ypyr rudnapy yoUMIHKHAHT WOn3napy opacura ycub
Kupani. Muxopusanu 3amOypyriapias GHKOMUIUETIIAP, ACKOMULETIAp Ba
basnasann 3amOypyriap xocun kwiagu. By TaGuarsa Kewr TApKaNTan
xomuca 6¥.ub, skTorpod Ba 3uI0TPOdG Popmanapu Gop.

IKTOTpOd MUKOpH3aga 3aMOypyr rudamapum YCUMIHK VILTH3MHH
Xamma TOMOHIaH ypal omajiu, YCHMIMKHMHI WIAM3 TYKYanapu HOOYI
Gynran 6ynaau (48-pacm).

48-pacm. Sxrorpod MiKkopu3a:
a- YeTaH Wiansy; 6 - 1yOHUHI Maii1a ui 13K

OHpotpod Mukopusana 3amOypyr radamapuadHr - dakar  Oup
KHCMUTHHA WIAU3HUHID 1033 Kucmuga 6Vaud, acocuil KMCMM HUIM3HMHL
napenxumMa Xyskaipanapu opacura Yeub Kupanu, Wian3 TyKdanapH THPHK
Oynamu (49- pacm).

3ambypyr rudanapn YCHMIHK WIAM3HHUAF (MMHII FO3aCHHM
owmpany, uy Guian Gmpra YCMMITHK Y3iamTupa oNMaraH aHOpraHuK Ba
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OpPraHHK CHPUKMAIIAPHY SPUTAAN. Y CHMIUKHE a30T OUIaH TAbMUHAANIH,
ALHU - OPFaHHK  KOJJMKJIApHU  napyanab, amMmuaiiid  OupukManapra
aiinanTapagd. byHaan Tamkapu, Mukopusa 3amGypyrapn TYOPOKIaH

(boc(b(\hﬂrx ATMULEAM A TAanoT AT ma van Mo umAanTuvEa Snnans ﬁnnnau

49-pacm. Drgo1pod MEKOpU3a

XaBo mukpoduiopacu. Xaso MUKpO@opacH  TYNpoK Ba CyE
MUKpodnopacy GuaH GOFNMK, YUyHKM XaBO Oynap YCTHAA *OMTALIaH
6Ynann. Arap Tynpoxna Ba cyBaa MHUKPOOPTaBU3MIAPDHUHT KYNaiuiin
YdyH mapour 6yca, XaBoga MUKPOOPraHM3MAap KyTias onMaiiu. Xasora
MHUKPOOPranu3MiIap YaHr Ouian Oupra KyTapuian, KeiwH SHa TYIpoKKa
yramm. XaBoza O3MK MOJui@iap ETHIUMAraHaa Oku yasrpabunadima
HypJiap TabCHpuAaH OaKTepHSIApHHAT GHp KHCMH HOGYn  GYumaim.
HIyHUHT y4yH xaBoma MEKpOGNap COHM TYNPOK Ba CyBiarkra HucaGaram
Kam O¥nanu.

XaBo Mukpoduiopacuia KOKKIAp, capuuHanap, TaéKuacuMoHIap,
MOFOp  3aMOypyfnapuHMHI  CcHOpatapy, Typylmap Ba  6omka
MUKpoOpyanusmMnap yupatinu. Ilaxap xasocuna MUKpoOpragusMuap Ky,
KHUUIOKAp XaBocuna kaM O¥nanu. AfiHukca YpMoHmap, TOFiap XaBocH
T03a OYiamn. Ep rosura skue XaBo Tapkubuaa MEKpoGiap conm KYT
OYnub, IOKOpHUra KyTapuaran caiiMH Kkamaiut dopummnry  MulycTrH
Ky3arrad. s’ xaBoma 5000-300000 ra skun Baxtepus  Gymuiun
anniianras (16-xaaean).

16-xanBan
Mocksa waxpu xaBocn Taprubuzaarn Makpobnap coxn

TexImMpPHII Y4yH OJIMITaH XaBOHHHI ep
103U 4an OAAHILINTH, M i

Im’ jaru MHKpOOTap conu

|
5000 ‘ 510
3000 500
1700 ‘ 1000
6000 | 2000 N
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Esma, 6axopma, Ky3na MHKpoopranusmiap Kym Oyica, Kuima
kaMasiy. byun napwknuk Mukens rexupran (17-xansan).

Bakrepusanap opacHia Kacal TYFAMPYBYW BaKMIapH XaMm Kyn
yapaiau: cun TaéKyanapy, CTPENTOKOKKIap, T'PHIII BHpYyCHapH,
KYKiyTan tadkuacd Ba OOIUKagap aHa MIynap >kymnacunawawp. I'pmini,
KH3aMHK, KykilyTan ¢akaT XaBo TOMUHJAPH OpKamM IOKajd, SbHH
akcupragia malifa  a’po3oN  TOMYmiIap  y3uaa OakTepusanap TyITaH
6ynnb, xaBora Tapkanamy, arpodaru ozaMap Haac onHLIM HATHKACKHA]
KacalutaHad.

17 — »xaapan

- Hun tbacnnapnra Kapab MMKpOOIap CORMHUHE Y3rapuimy
F Hun (bacnnapn IM xaBojary GakTepuanap | 1 xaonarw Morop ]
i COHH 3amMOypyriap coun
g Kumza 4305 1345

baxopna 8080 2275
[ Eana 9845 2500
| Kysna 5665 2185

ByHHHT ONJMHM OJMUI MaKcaiuda slaiiaurad XOHANap XaBOCHHH JOHMM
To3ama6 Typum  3apyp. L3ma kyuamapra cys cemub, uyamr
KYTApWIMACITAIAra, KYKaTaM30pIalliTHPHIl HOUTApUra axamusrt Oepuiu
xepak. MruaGapriit ypMonmapra caéxaT KulIMl OJaMHHMHT CAIOMaT/InrH
VUYH MYXHM axaMHsTIa oTa.

MUKPOOPTAHUIMUIAPHHUHI TEOJIOT UK GAOJITH

Bapua THpuk  opranusmiap  HMFMHIHCH  [UIAHCTAMU3HUHT
fruoMaccacuHH TAWKMN 3Tagu. buocdepa -— ep KOOUFHHUUT THPUKIMK
6ynran  ycrky Kasatumup. buochepana youmnuknap, Xa#BOHIAp,
MHKPOOPraHKW3MIAp Ba OJaMIIAPHUHT IeoIOTAK GaonusTH Hamo&H Oyaanu.

Buocdepanvnr rokopn uerapacu 10xkm 6yica, y OyTyH KypyKIUKHH,
NACTAMKIAPHH Y3 Wunra ONajy, OkeaHnapjarn uerapacd 4-10 km
qyKypiMKKaua Tylwamd. buocgepa Oumomaccacuuu  Kyma#tupuniia
YeuMaHKIap, XaWBOHIAp Ba MUKPOOPraHM3MJIAPHUHT axaMusrH KarTa.
B.W.Bepragckuit  Qukpuya, TOF  OKUHCIAPUHHHI  y3rapuimiia
MHKPOOPraHn3MIap Kywid areHiapiaad Oupu Oynamu, HyHKH KyAa Tes
Kymaiviyg, K¥n MEKAOPAard MOIaapHy y3raprupud, Xaéru ydyH 3apyp
Gyarad sueprusnan oimananuim 6unan xapakrepan. Macasan, TeMup
Gaktepusnapy Ir TaHacudu Kypum yuyn 464r  FeCO;  Hu,
amvonuduxaropiiap 20r NH;, uutpuduxaropmap 72r HNO; uu
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okcuanamly  kepak Oymagu. Typyumap Oup Heua 103 TOHHamab
MaxCyJOTIapHH ¥3rapTupub, crmprra altautTpaiy.

Yykunam sopganap XocHN OYIMINM OpPraHuk OJIAMHUHT XOCHN
Oynuir uwpoueccu OmpadH uambapuac Oornmuknup. Epna xaér maiimo
6ynMacxaH ongmH Oapya Moiamap OpHral  Xouga Mawiaym  Gup
KOHLEHTpaLMAra erryHua JeHrH3 CyBlapupad Tymwiasu® Oopras.
Kelinauanuk TMpUK OpraHu3Miap ¥3 TaHacMHM Kypuul ydyH cysnard Ca,
P, C, S, Si Ba Gomka sneMmeHTRapiaH ¢oiinananran. Bynmap HoOyx
Oynrannaad cyHr oxakrom, $ocdopuT, ONTHHIYTYPT, TOMIKYMHUp, He(HThH
B4 Ia3 KaTjJaMJIapHHH XOCHJl KWiraH. bup rypyx MHKpoopraHuamiap 6up
TOMOHIaH TOF IKHHCJIAPHHA XOCHI KIICd, HKKHHYHM TOMOHIAH YJIapHH
napuana® Typrad. Macagad, TIpaHAT MEXaHMK Hypaiul (IbHU
TeMIIepaTypaHHHT KeCKHH y3rapunid) iiynn Ounan KMUMKpOK Gynaknapra
axpanangyd. Kumésnit daxropnap - CO, Ba H,O Oy 6ynaxnapau srana
eMHpaly Ba KanMi Xamjaa HaTpUMHWHI Ccypja opuiiaurad xapGoHar
TYy3NapyuH¥l XOCHJl KWIAAW. OpuUMaiiiuraH KaojMHHM (TYUIPOKHH) CYyB
Gormka skoiiapra oku3ub keramu. I'paHuT ycTura 03 MHKAopaa Gysica Xam
Ty KOJIFaH OpraHMK Moana Iy epaa canpodur OaxrepusiapHUHr
PHBOXIAHWIIM yUyH UIAPOMT sAparagd. Y3 Hap6atuga canpodur
fakrepusiap opranuk Moananapuu napdanabd, CO; axparann. by CO, tor
JKUHCIApUHH siHafa eMupaay. bynap/aH Talllkapy, TOF >KAHCIAPH yCTHAR
MHUKpOOpraHu3Miiap xaMm naiimo 6ynuoO, ynap NH; xocun kunaau, Oymap
yuyn kepaxnu O6ynran CO Hp canpodur OakTepusiap XOCH KHJIAIH.
Cyurpa 6ap3mn 6up smwi cyeyiap naiino 6¥nanu, 6ap3mwiapu armocdepa
A30TUHA ¥3/mamTdpa osica, MKKMHYWiapk asorddxcarop OakTepHsnap
Ommar Oupra smalb, nuimafiHAUIapHd BYKyAra KeiaTHpaau, Oynappad
KeHMH MOXJIap Ba acTa-CexuH I0KCaK YCUMIMKIAP naiiao 6Yna Somnaiim.

[Hyngait xaiud, TOF KUHCIAPH €MHPWIAAM Ba  TYUPOKHHET
YUPHHEIMIM  KaTjaMH  BY)XXyAra  Kejajl, 9yHKH  canpodur
MHKPOOPraHM3MAAD YCUMITMKIAD KONAMFUHH napuagad, ryMyc XOCHN
KA.

TaycoH x¥pcaTraHmiek, MUKPOOPraBH3MIAPHUHT 6ab3U rpynanapu
Hedts, denosmap, napabund, HadranuH Ba Ooluxa MaxcyIOTIapHH
Vagawrrgpa onvwy  Owiad canpodutiapnan  ¢$apx  Kanagd. YHHUHT
aHMKTAILINYE, MUKpoopranusmtap daommsry HaTwkacuma CO, xocun
Oynap skaH. Y nenrm3 carxynan 3-4 kM roxopuaa Ilomup Ba Kapkas
TOFJapuAard TOINNAp YCTHAA Kopa NOoFjapHu Kypanu. By xopa aornapHu
TEKIIMPraHga KYk-#mun  cyByrnap Owmian  OakTepHsnap  KOJIIHFH
IKATUTHTCHHY aHuKiaifau. YV kYk-sumn cyBYTiap opacuigan a3otofakrep
Xyxaitpanapuuu Tonany. Jemak, Kyk-saiun cysyiaap armocdepanan CO,
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HH Y3[MalITUPIaH Ba ¥3 TAHACHHM Kyprad xamja a3orobaKkTepra o3yka
erkaszu6 OGepran. V3 nasGarnia azortodakrep arMocdepanarv aszoTHu
Y3samrupud, cyByTnapHM a30T OwiaH TabMHHAAraH, Oy VY3mra Xoc
caMOno3IMp.

Ketnnyamix 3ca KYk-AImui cyByraap Ba Gaktepusnap HOOya 6YanG,
OpraHuk Mojana xocun kwiras. Canpoduriap sca Oprasuk MOUIAapHH
napuanabd, CO, axparran. CO, Gowka (akroprap 6unan GUpramukaa Tor
JKUHCTApHHK — eMuprad. AMRHHKCA, OXAKTOIULTH SKHHCIAPHUHI  Te3
EMUPHINIINAA CATIPOMGUT OAKTEPHATAPHUET POTH HUXOATAA KaTTa OynraH.
By Gaxrepusnap CO, naH Talukaps, OKCAnar, CHpKa, CyT, JIMMOH Ba GomkKa
OpraHHK KMCROTAIAP XOCHN KMiIagH, Oy kucnoranap ¥3 Hasbatuna CaCOs
HU T€3 eMHUPALIH.

Tor >KMHCITADHMHUHT eMUPWIMILHAA CanpOQHTIApAaH TalIKapH,
aBTOTpPOQUIapian: HUTPUDUKATOPIAP, ONTHHIYIYPT OakTepuanapH Ba
Gowkanap xam KaTHawaau. ABrorpoduiap canpoduTnapra KaparaHia
OXaKTouutapHu 8 Mapra tes emupagn. ONTHEIYTYPT GakTepHsiapi XOCHT
kuaran HpSO4 xam ror sxuHcnapuru emupamd. Cynboui pyiasapinan:
nuput (FeS,), anxomupur (CuFeS;), monubaennt (MoS,) Ba Oowikanap
xocun Oyswmna Thilobacillus ferroxydans, Th.thiooxydans murmupox
srany. bapua oxaxrommapHuHr 90% MHKpPOOpraHM3MIAp TOMOHHAAH
Xocun  Oymaran.  bynma  OakTepusanap, — akTHHOMHMUETIAp  Ba
3aMOyPYENapHUHT aXaMUATH KaTTa.

MUKpoOpranu3MIap OXaKTOMUIAP XOCWA KWIMIIM yYyH, MYXHTAA
YMAPHUHT Ty3napu OGYiulia Kepak, JSHIH3 CYBMIA 3¢a KATbUMH Tyslapw
nowM erapnu  Oynamn. V3 wamGaruma canpodurmap OXAKTONUIAPHH
napyanab typamu. Jlemak, MEKpOOPTaHU3M/Iap OXAKTOILUTAPHY XaM XOCHI1
KWJIMIY, XaMm [apyanaiid MYMKHH SKaH. byHmalt Hutpuduxaropiap
CEANTPa KOWTAPMHH XaM XOCHI KHIUIITH MyMKHH,

Ouaruuryrypranur Tabuataa aitnannmn. ONTHHIYTYPT TynpoKaa
aHOpraHHK Ba OpraHMK OMpuUKManap IMaKIuaa yupaliid. AHOPraHmk
Ouprxmanapugan CaSQ, " 2H,0; Na,SQ,; FeSs; NayS; 7ZnS Ba Gorukanap
KeHT TapKairan. Oprannk Ompuxkmanap (cynsbarnapuns SH, mucynmndun
$—S rpynnanapu), amuHOKUCHOTaTap (UMCTERH, UUCTHH, METHOHUH),
okcwiap Ba 0Oanr3n Omp BUTaMMHAapAa (THamuH, OWOTHH) ywpainm.
YOxcax Jemmiuksiap ONTHHTYTYpTHH (akaT cyis¢haT KMCIOTAHHHT aHHOHH
(SOs) waxnuaa xabyns kumamn. UnpuTysum OakTepusnap YCHMIMK Ba
XaHBOHAAp KOJNAMFUHHM Hapuanal, ouIuMHryrypras H,S maxiuma
axparamd. Tynpoxna, cysma yapalinuran mucyindyp OGakrepusiap
Ty3lapHu Ka#rapaau. bymapra Microspira desulfuricans, Desulfovibrio
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desulfuricans nap mucon OYnanm. By 6akrepusiap SMp XMBUHHIIM
XapakaTyan BuOpHORJIapra yxmam 6ynany.

Bakrepusnap oprasuk MoanaiapHm napuanarania 4TOMApP XOJIar
«H» xocun 6¥nanu, 6y «H» cynbgarnapau kaftrapanu:

CeH1206 1 6H' 4380, " — 6CO; + 6H,O + 3H,S + 175 &K

HuputyBun Ba Cynb(ar peayHHpIOBIH OPraAHU3MIRPHHHT (aoTUsTH
HaTWKacna BONOPOR cynb¢ui tymianamm. Illysmait ycyn 6unan cys
Xap3alapuia, Kyarapaa, aeHrusnapaa HoS tymnanamu. Macanan, Kopa
nenrnsna 200m dykypankna myHuya kyn muxmopaa H,S xocnn 6ynamuku,
Oy epna dakar aHa>po6 GakTepuATAPruHa fwail oxany, KOJITAHJIApH siiIai
osiMaiinu.

Tynpokaa, cys xaBsanapuna Tymmanran H,S OJITRHTYTYPT
GakTepHsiapu TOMOHHAAH OKCHUIaHanu. By baxrepusiiapau 1887 Hmiza
Buxorpanckuii annknaras. Bakrepusnap apsanura H,S nu S raua, xefinn
H,S0, raua oxkcnanaitnu:

2H>S + 0, = 2H,0 + S,
Sz + 2H20 + 302 = 2H2504 + 479 K

Aoxpanran sneprus CO, Ba H,O nan opraHnk MOmma CHHTE3IaHUIIN
yuyH capdianany.

Tnon Oakrepusinap. Tuon Oakrepuwsnap anoxuga rpyHOaHu
TalkWwI >tamd, yaap H;S nar Na,S;06 ki Na,S,0; ek H,SO, xocun
KHTamd, JICKMH  XyKalipanapuja ONTUHTYTYpT Tymamaiind. By
Gakrepmsinap Wyp CcyBiapna, 4ydyK CyBiapoa Ba TYNPOKa ydpaiiu.
Acocu#t Bakunk TagkdackMod — Thilobacillus thioporus criopa xocun
Kunamai/M, astorpod, S uu H,SO, rava oxemmnaiimm. Tynpokma Goinka
Bakui Th.thioxidans xam yupaitin. ABroTpoduiapian TaliKapn, TUITHK
rereporpog -— Bac.subtilis (rruan Gaunmiacu) xaM S HI OKCHATIAMRIN.

Tynpokna cyusbaiiapuunr TYmiaHmmu Gunam  Gup  KaTopua
YVapHUHT MapyanaHui -— AecynbQodukanmus xam coaup 6yinb Typamu;
SHr MyXWM Bakwinapunad oupu 1947 fimm ronunran Th.ferroxydans —
TalKyacHMOH Gakrepus 0Ynub, ysyrmuru 0,8-1 mxm anamerpa 0,4 MKM.
By Gaxrepmst xucnoramm myxurna FeSO, vu Fe)(SOy4); rava oxcumnaiiny,
AHHH XEMOCHHTE3 MPONECCHHM aMANTa OupaIu:

4FGSO4+ 2”2804 + Oz “‘*’2}:62(804)3 + 2H20

bakrepusnap 120r FeSO, okcwwiaranma 16,06 mr yriepox
yanaurrupaju. Uly 6unan 6upra S um H,SO4 raua okcumiaiinu. By
GakTepus KUCJAOTANH MYXMTIM KYMUD Ba ONTHHTYTYPT KOHJapHia
yupaiad Ba MUPUTHHHT OKCHIUIAHALIHMAA MyXMM aXxaMusITa 3ra;

FeS; + H,0 + 3,50; —Fex(SO,)s + H,80,
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KHCTIOTATM MYyXHTHA KHMEBMH OKCHMIAHMII ITpoueccH OopMaraHIury
Ty¢aitnu keitunry okernwiannin Th.ferrooxydans murupoknna Gopaau:
2FGSO4 + 0,502 + HzSO4 —>F62(804)3 + HzO
ketinraanuk FeS, xumésnit #iyn Ounan okcHUTaHany Ba S xocwt OYmam,
yuu Th.ferrooxydans H,SO, raga oxcugaiinn:
S + 1,50, + H,0— 2H + 04" + 8%

by Gaxrepus cynsbuANH pydajapHH okcumuial, cymbhariapra
ATAaHTHPHLIIOA MYXHM axaMHATra 3ra. ¥ xarro xanekonupur (CuFeS,),
momubaenar (MoS;) Ba Oouwika cyipbOUATH MHHEPAIAPHM  XaM
OKCcHANIAHIN.

Tevup Oaxrepusinapu. 1888 iiunna DBunorpasgckuit temup
Gaxrepussiapuia yJupaiaurad XeMOCHHTEe3 MpodeccHHR Kamd JTaH. by
bakTepuanap Yy4yyK Ba LIyp cyBiapla Kyn TapkairaH OYmub, MKKH
BATEHTIM TEMHp TYy3JIapHHH Y3nmamTupud, TeMHp THIpAaTIap XOCHI
KUJIaAM:

FeCO; + 6H,0 + O, = 4Fe(OH); + 4CO, + 167 K

Temup Oakrepusutapu kyn Ba OOTKOKIMKIApAa TEMUp pyJalapu
XOCHT Oynuimmma WITTHPOK 3Taid. Y30K Bakrrada Oy Oaxrepusinapry
anuxypail  onmaradmap. b.B.Ilepdunver 1926-1927 iwwapna xyn
YYKUHOHCHIaH Temup Oaxrepuscunu Tomnrad Ba Sphaerothrix me6
nomnaran (50, 51, 52-pacmnap). KelnH4anuk, y Karnsap-MUKPOCKOTHS
MeTonuaan Qoinananud, 9YKHHIM MOJIATAPAaH THIM TeMup OakTepuscu
- Metallogenium ma axparud® onmmra mysadpdak 6ynam. By Gakrepns
TabHaraa Kyda KeHI TapKairad 6Ynu0, TeMUp KOHIapu xocus Oynunuaa
MYXUM aXaMusITra ora 3KaHIHTH aHHKIaHaH.

Tabuaraa Met. galionella muxornnazmanmap 1waxkiInna TapKairail
Temup Oaxtepuanapy opacuia KOKKCHMOH, Ta€K4aCHMOH Ba HIICHMMOH
dopmanap yupaiiu. Kynunmry ¢akyapraras asrorpod 6ynubd, HiicHMoH
BakuITapy kyHpananrura OYmuEmO Exu  XapakardaH KOHHAWANAp
gpnamuma  xynasad.  Mukpoopravusmiapeuar  aturu 0,1%  arapim
Myxuraa Yca onamam. ILlyHMHI yYyH MUKPOODTaHU3MNApHU TEKUIMPHIN
guuiappga Tabuui mapouTra AKUH OYATaH IMAPOMT APAaTHUl MYXHM
axamuatra ora. lly wMaxcagna wuxpobuonornap KyNuHYa  HInIIa
TUTACTHHKANAPHE MEBIYM MYInar’a Tynpokka kymub €ku cysra Gotupud
Kysmnap, cyurpa yaapra €mammd  KoOraH  MHKPOOPraHH3MJIApHH
TeKLIupaauIap.

MUKPOOPTaHU3IMIIAPHH TEeKIDUPHUIIA MUKPOCKOTIHSA METO/LIapHu XaM
Kyutannaann. Kynruna GaxrepusyiapHuHr GHOXHMUSCH, (DU3HONOTHACH
awa Iy Merog Oyitmua ypramunanu. JIekMH Kallwisp MMKpPOCKOIHS
METOOM KEeNTYCHIQ SiHA XaMm KeHr UMKOHUsTIapra fy.1 oun® Oepanm Ba
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yHl1aH MHKpoGHonorusayHr Goilka TapMoKnapuaa xaMm Qopananum
MMKOHH TYFUIALH.

50-pacm. Temup GaxkTepusnapy. 51-pacm. Dictiobacter
a-Cladotrichs dichotomas,
6-Cealionclle feriginea, B-Spirillium

52-pacm. Caulobacter.

llepdunpe kanunngp MHKPOCKOMHMA METOAMAAH toiinanannd,
WIrapyd HOMabiyM G¥nran fuprkuy GaxTepusiiap rpynnaciHy — TEMHD
GakTepusTapHAHT AHIH aBnod — Metallogenium mu Tonu®, ynapHuHr
¢usnonornacy  Ba mopdonoryacHHn  yprawm. Macamad, AHPTKHY
Gaxtepusnapaad Dictyobacter XapakaT4aH. OBJICUMOH EKM FOMaNOK
AKUIard  KOioHMsgaH udopar. KonoHuwscn OmMp yduu KaHpuiaran
TASKYaCHMOH XyXalfpanapnad TallKuwi TONTaH, YJapHHHI y3YHJIUrd 2-6
MKM, 381 0,7-1,2 MxM. by KonoHus y3upaH Hupwk OYiaraH ONTHHIyIrypT
GaxTepusTapy GWiaH O3MKIaHAAW, Mabojo ONTHHIYTYPT Gakrepuilapi
6ymaca, uyKMaxard spurManap 6uan xaM OZHKIaHaBepaiy.
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I?'IHpTannapnaH sna oupyn Cyclobacter 6¥11u6, KOJOHHACH IOMANIOK,
Xyxa#ipaiapu Onp-Oupn OwiadH niasmMonecManap OpKand GoOFiaHamm.
Bynap 3-4 Tanas to 30 Taraya 6YsimG Gupnarming MyMKuH.

Cyclobacter wunr pusoxnanuiun. bupunuy dazana - HICHMOH,
XapakaruaH, MkkuA4M (asaga oManok 6ynamm. Keling anoxuna kauuk-
KIYHK MHKPOKONIOHMANAp xocun Kwiany. Yumaun ¢asaia TYpPCUMOH
MHUKPOKOJIOHHANAD X0culT Kunaau. Onayury daszanapaa MEKpoS canpogut
YCyJIa O3UKNIaHCa, KeHuHry dasanapaa Maxcyc TYTKHY §CUMTAIap XOCHN
Kinu6, HuprTkraink Owian xaét xeunpa Gourai.

TABUATIA A3OTHHHI' AWJIAHUIIN

Ep rosupmary Gapua THpUK OpraHM3MiIap Ka<“OHNApOAp YIIHK
Marepusian Xxocun O¥iarad, wy OwiaH Gupra YnuK MaTepusgaH KecKHH
Gapk kunamw, gekun y Gunau goMM MyHocabaraa Gyaamm. JKowcns Ba
KOWIH TabraTiary y3rapuiuiap JouMuil Ba y31yKCH3Mp, Mojiaiap Oup
XOJIATHAH WKKMHYM Xonarra ¥tub Typamu, OpraHuk MOIAIap XOCH]
6ynamn, ynap sHa napyanamu® rtypaau. By ommuit MOMANAPHUHT KHYHK
OHOJIOFUK alTaHULI AOMPACHINP.

By jionpaa TupaK MOIUIAHY TALIKIIT YTran KUMEBUI YIeMeHTIapaaH
C, N, S, P gunr tabuarna alinanvimd MyxXuM axaMusTra ora, qyHKH Oy
3JICMEHTIIAP OKCUA TApKUOWTA KMpa/Iy.

?cnmnﬂmap armocdepanary 3pkuH a30THH Ba OPraHuK MoLIaIap -
TapKUOHIArH a30THY Y3mamTupa onMaian. Yiap hakar MAnepan Xoijard
a30TiiH OUpHKMANapAaH: aMMOHHUITHA Ba a30TJH Ty3napiaH (oiinanaHany,
X0/0c. Arap HON30] TyNpOKIap XaijamMa KamiaMHHHHT | reKrapuia
6000kr asor GYnca, mwyHAas YoMMIMKIAp Y3naiTupa oftaguranu 1% nu
Tapnu dTazny. Jlexud Oy a3oT dKHHITApAaH Xarro GMp MapTa AXIUH XOCHIT
OJIUII YYYH XaM eTMai iy,

flemak, cp rosuma XadT HaBOM OTHIOM YYYH YCUMIAKIAp Ba
XaHBOHIAD TOMOHHMAGH XOCWI OYiitaH OpraHuK Mojianap J0MM
napuyamaHub Typuumm Kepak. OpraHdk MOMIANAPHHHT TapYaiaHMUIaa
MUKDOOPTAHW3MJIAPIIMHT pOJIM HUXOATHA KaTTa. YJjap XadT HpoleccH
HaTWXacy/a opraHak Mounasapuu napydanaiian sa CO,, H,O, NH;, NOs,
S, P pa Gomika aHOPraHMK MOZIA1ap XOCWI KWiaan, 6y Moasaiap sHa
afnanum foMpacura yramn. Tabuatua mounanap A0ouM Ba y3/IyKCH3
airanud Typuutuny B.JLOMensucxyit Tasknanab yrray.

Tabnaraa asor 3axupacu xyza Ky, xaBo Tapkubuna 4/5 kKucMHu
a30T TalnKWjl dragu. lra ep ycrunaru xaBozaa 80000 Tt asor 6ymaau. Ep
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Josua Amad TypraH OpraHM3MIApAary a3OTHHHT MEKAOpH  20-25
MWIAHAP] TOHHAHM TALIKHI dTaAH.

[Tomson Tynpoknap xalmanva karjamuHusr 1 rexTapuaa 6T, Kopa
Tynpokiapaa 18 1 aszor Gymanu. MukpooprasusmiapHunsr atipamapu
OpraHMK MOLMANapHy Napianal, MMHEpan MOMIANap XOCHN Kuiamy. by
MUHEpall MOJUIANapHM YCUMIIMKIAD Y3/IalITHPAny, MKKHHYH TOMOHAAH
a30TQUKCATOPAAP XABOJATW  A30THH y3naurrupu®, yHOoaW —oprapuk
Monanap cuuTesnainy. Hlynnail kunub, asor Tabuarna aitnannb Opay.
A3OTHHHI Tabuarna ailMaHWIIKAA: AMMOHM(UKAIKS, HUTpubUKaLHs,
NERUTPUMKALAA BA a30TOQHKANNS IPOLECCAAPH GOPaIH.

AMMOHHR(UKANNA  MpoUecCH. Sufcmmnmap Ba  xaitBoruiap
KonauFuga xyaa Kyn MUKIOpJA OpraHuk Mojaanap 6ymanw. VaapHur
MHHEpAT ~ MOAAalapra aifaHdiiy  YCHUMIMKNADHWHI  a30T  OuiaH
OSMKIAHUIE yYyH MYyXdAM axamusitra 5ra. OKCHIIAPHHHT YMpHINH
nponeccuna NH; xocmn Oysramm  yuyn AMMOHH(UKALAS [POLECCH
AeiwiamA. Unpuin npoueccu aspoG Ba ana’po6 mapontaa 6opasepajy,
JeKMH a3po0 IiapouTaa Temramagd. YupuryBuu MHKPOOPraHH3MIIap
Tpynnacura Xuima-xun dakrepusiiap Mucosa 6ynamm.

AnadpoGnapaan »ur xenr Tapkanrans Clostridum putrificus 6ynu6,
TaéKya INaKinaa, YIYHIMIH 5-6MKM, amametpu (,6-0,8MxmM, nepurpux
THONA  XuBunHiaHrad. Cropa Xocud Kunraema Xykadipacw Gapaban
Ta€Kyack maknura kupagu. By 6akrepus acocan okcHmnapHu napganamu.
Itaroren umpuTyBuM Gakrepusiapra KOKLWION KacaLTMCMHH KeITupud
4MKapyBYH B.tetani Mucon 6¥nanm.

DaxynsTaTHB aHaspobnapra uuak Taékuach - Eschirichia coli sa
mpotel Taékyacy - Bac. proteus vulgaris mucon 6ynan. Hepurpux tunna
XHBUHHIIAHTAH XapakaTyaH, y3yunura 1-3 mxM, npamerpy, 0,5-1 MKM ra
‘veHr. Bac. mesentericus, Bac. subtilis, Bac. mycoides, Bac. megaterium
OKCHITapHu  83po6  wapouTia  napyanaiiaurad HakTepusnapaup.
ByjapHEHT XaMMacH criopa XOCH1 Kujiaau (53-pacm). Kaauk Taéxuacumon
Pseudomonas fluorescens cropa Xocni kumaita.

Oxcnnap  napyanaurasia cys, KapOoHar aHrHApHA, aMMBaK,
BOIOPOA cyabdna, Metunmepkantad (CH;SH) xocun 6ynamu. Exumcns
XHAIM UHAOM, CKAaTOM Xam Xocuil 6¥namu. Byuna oxcumnapra sur assan
IPOTEOUTHK (pepMeHTiap Tabeup dTHO, UENTOHIAp, TONUNENTHLIap Bd
aMHBOKHCNIOTanap xocun xwiaad. B.H.IllanomnukoB kypcarrauunek,
OKCUIIAPHAED Napuafanuiiy WKKM HUYn Owntap Gopaam: GupHHUMIAH,
aMUHOKMCIOTAMap  Gaxrepmaiap — TAHACHHMHI  TYIWIHIIH  yYyH
capgriaHanM; MKKMHYHIAH, aMUHOKHCIOTATApAaH yriuepon Maa6an



i 2
53-pacm. [-Bac. megaterium; 2-Bac. mycoides.

cudaruma doitnananwianu. by npoueccaa xocuia oyaran oprukua NH;
rpynna NH; ra aitmanamu Exu NH; oprawwk  Kucnorainap OmaH
Oornanagy:
RCH(NH;)COOH —nCO; + mH,0 + NHOH &xu
peaknus oxupura ermaciad 0ab3d KuCHOTWIAp €KW CUHPTIAp XOCHI]
6ymumy MyMKAH. Macanau, @laHHH aMHHOKHCIOTAcHaaH [Upoy3yM
KHCIIOTa Ba aMMHaK X0CH OYanu:
CH,(NH;)COOH + 0, — CH;COCOOH + NH;
ATaHHH MPOY3yM KUACIHOTA aMMH2aK
SKi ATAHVH AMMHOKHCIOTACHIaN CYT KHC/I0Ta BA aMMHaK XOCHI Oy iy
MYMKHH!
CH;CH(NH,)COOH +H,0 —CH;CH(OH)COOH -+ NH;

ATaHHH CyT KuCJloTa aMMHaK

TyUpoKAa OpraHuK MOIJATAPHMHT HapyaNaHull DPOUecCH HKINM
[UAPOHTH, TYIPOK HAMYyHACH Ba KYJUIaHWIraH arpOTeXHHUKA yCyJUlapura
GOFIMK X0J11a Typauua Gopuinu MyMKuH., Macasan, Vpra Ocuénunr 6y3
TYNpOKIapu/Ia aMMOHU(UKAIHS JKyia Te3 Gopand, 4yHKH TeMmeparypd
ayYa IOKOpK Ba 0axopia HaMIIMK €Tapny 6ynaam. Axcunya, llumonuii
paiionnapaa TeMmliepaTypa [acT OYiratiurd y4yH Oy mpoucccnap xyia
cexkud Oopamw, KOopa Ba KalltaH TYDpOKIH 30Hanapia Xam Opratux
MO/IIANapHUHAT TapUaIaHHIuY cexuH fopann.

OKCH/UIAPHUHT TapialaHuiId yuyH OUTHMYM TeMrneparypa 25-30°C
OyumH, ITyHAHITIGK, TapyataHajral MaxcysioTia erapiH Aapaxdid
HAMJIMK OYJIHAIIN KEPak.

MovueBHHAHMHI nap4ajanuin. MOUYeBHHAHM aMMORH(HKATOD-
NApHUHT ANOXMAA rpynuack Oynra ypobaxTepusiap napuanaizm. by
Gaxrepusnapun 1862 fiunu Jlyn [lacrep kawd sTrad. Ypobakrepusiap
MoucpuHan# napuanad, H,O, NH; sa CO, xocun Kuaaau:
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NH,
C +2H,0 = (NH,); CO3 =2NH; + H,O + CO,
NH,
MOYeBHHA
Vpobakrepussiap a3po6 Tunga sHadac omyBumnap 6yin6, 6ymapaa
ypeaza epmentH Oynramiuru y4yH MOUYCBMHAHM  Napyanafii.
MoueBrHaRA napuanab, AMMOHHI Ty3/Iapy XOCWI KW ypoOaKTepHaiap
YUYH MYyXHM axamusAIra 5ra, YyHKH yjap MOUEBHMHAlaH Ha YIJIepol, Ha
asor Manbau cudaruga ¢oiiganasa onMaiimn. By Gaxrepusnap
AMMOHHMIUIM Ty3napaa, OPraHWK KHCIOTaNapHUHI Tysjapuia AXUId
pUBOXUIAHAAK. YpobaxkTeprsUlapHHHT 3JIGKTHB KYJAbTYPacHHM KydraHzna
MOYeBHHAa MHKIOPH 3-—10% 6Ynuiuy Kepak, HaTikanza ypobakrepusuiap
kyn muxnopaa (NH,),CO3 xocun xwiamy Ba MyXUTHHHr pH mmxopmi
ToMoOHIa Yarapaau. YpoGakrepmsinap yuyH pH-7,5-8,5 6ynuum kepak. by
OaKTepHsIAp IOMANOK Ba Y3yH Tadkya [DAaKIuaa OYnuInM MYMKMH.
Kynuwinru cnopa xocus kutaau (54-pacm). Macanan, Plonosarcina ureae
cnopa xocuit kunaau. Urobacillus pasteurii fimpux, XxapakariaH, 0epuTpux
TUIIa XMBYHHIIGHIraH, cropa xocwil kunamu. Urobacterium miquelii aca
cropa XOCH/I KWIMaiAIuTaH TaéK1acHMOH OaKTepus.

54-pacm. A-Urobacteriae; b-Planocarsina urea.

Hutpuduxanus npoueccH. AMMosrGHKaMA IPOLECCHA XOCHI
Oyaras aMMHAKHUHT OGHp KUCMH YCHMIIMKNAp TOMOHHMAAH Y3IAlITHPRIICA,
KOJraH KucMM  HuTpuMKauds OpoueccHga  asoT  KMCJoTarasa
okcumnanand. Hurpudukanus  npoueccHia  HINTHPOK — 3Taluras
GaxTepusnapun 1889 Wwnga Buuorpanckwii xamg straw. By mpouecc
WKKH ¢asana Gopamu:

Bupunun dazana Nitrosomonas stipok ytany Ba NH; sy HNO,
raua OKCHIUIanau:
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2NH; + 30, =2HNO; + 2H,0 + 658 K

Mxxunuu ¢asaga Nitrobacter wintupok staju. Y HNO, au HNO3

raya okcmmaitan (55-pacm):
2HNO; + O, = 2HNO; + 180 kK

Nitrobacter TyXyMcUMOH INaKNIarn KypTakiaHyBun Gakrepus,
PUBOXIAHMII HMKIWAA XapakaTdad OOcKuuHM Xam Vraau. Nitrosomonas
Ba Nitrobacter noum Gupra yupaiinu, GUPMHEHT XOCHT KMIras MaxcyIToTH
MKKAHYUCH TOMOHWIAH yanaurrupuiand. Bynra merabumo3 neitmmanu.
BUpHMHMHT XOCHTT KWiraH MaxcynoTH MKKHHUMCH YUYyH 034K MaH6am
XHCOOIaHa 1.

Hurpnduraroprap xumusisuii s3ueprus xucobura CO, sa H,O nan
OpraHMK Moajajiap CUHTE3Iaiay, daeprusan 3ca NH; auar HNQ, raua Ba
BNO, mnar HNO;: raua okcHmiaHUINMIaH oOJIaaM, SBHU XEMOCHHTE3
NPOLIECCHHM aMalira OLUHpPaIH.

Hurpudukamms nponcccunuar 6upunan GOCKMYM VKKUHYHMCHTA
HHCOATaH kanan yTamd, YyHkn OMpuHuM 6Gockuuna 658 xK, AKKHHUM
bockruaa aturu 180 kK sneprus axpananm.

Hutpudnkatopnap opraHuk MOZA CMHTe3IA  Y9yH  SIIAI
yeummmknap cusrapu, CO, He &ku NaHCO; wu Y3mamTrpanu.
bukapbonatnap Te3 napyanannb, CO» XOCHT KHAAIM:

ZNaHCO:z (_._) N32CO3 + COZ + Hzo

Bunorpazckuit HUTpHQUKATOPIAP OPraHuK MOLTanapra Hucbaran
Ky/la CE3MMp SKAWIMIMHH aHMKIafian. Alfnmxca, Nitrosomonas Kyla
Cesrup, arap MyxuTAa OMp 03 KYUPOK OpraHmK Momia  HurimuG
KOJICa, OaxTCpPHANaApHUHT

55-pacm. Hurpuduxaropnap: a-Nitrosomouas: 6~ Nitrobacter.

yemmm  cekunnainamM, arap sHaqd KYNpok Tymiamca, Gakrepwsnap
Oyrywmait  yewingan  ryxraiimu. Bymapay  kyiimmarm  sxagsan
ManIyMOTRapuaan kKYpuwr MyMxuH (1 8-xansai).
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18-kanmBan
Hurprdnxaunsnosuy 6aKTepsIapHAHT YCUMIUIa OPraHAK
MO/JUIATIAPHHUHT TabCHPU

1

! Monﬂa.nap Hurposomonac HumpoGaxtep i
| YCHIIRH Jcummn YCHITHH Veuumu j
" CeKHIUIalLl- TYXTaranu CEeKUHIAL1- Tyxrarann |
! THpamy (%) (%) THpamu (Vo) (%) i
j Y3ym wakapu 0,025 0,05 0,05 0.2 l‘
i TTenrou ! 0,025 0.2 0.08 1,25 ;
| Acniaparsm | 0,025 0,3 0,05 05 |

Hurposomonac GHp KucM yriaepon  Y3nairupiisn yuyH 35 KHem
azor, HUTpoOakTep >ca 135 KucM a3oT okcuanawy Kepax, OyHu Kylinnaru
KaaBan MabllyMOTIAprHAaH Kypum MyMkua  (19-xaasan).

19-sxanBai
Hurposomonac Ba murpobakrepusanap yraepoa y3nd1nmpnnm Grutan
230THH OKCHINAIIN Opacuiari GOoFanum

' i Harposomonac |
OKCHITaHTaH a30T | 7220 5061 9283 |
Y3IAIITHPWITAH YTHEPOST i 16,7 17,2 26,4 :
ABOTHUHI YTHepo/ra HucGaTH I 366 | 333 352

I | Hurpotaxtep f

! OxcHANaHTaH a30T ' 475 46 © 385 ‘

A 3MAITUPUITAH YIVIEPOJ ! 3.52 3,55 2.63 !

| AsoTeuur yriepoara HucGary ! 135 131 | 146 !

Anbarta, QoTocunTesra HHCOATAH XEMOCHMHTE3 IpoueccHia 03
MHKAOpJa  OpraHuK MOJJI@  CHHTE3NIaHalH, JCKHMH  XEMOCHHTE:
TIPOTIECCUHHHT ¥3ura Xoc XyCYCHATH 0Op, WyHKkW my HYn Guran xam
OpraHuK MOLJAJIAp CHHTE3NAHHIUMHUHT Y3W MyXuM axaMmHATra sra B:
OOWIKa OPraHU3MIAPHMHT SUAILK YIYH 3aMUMH TAHEpTaiIy.

Typau Tynpoknapaa GopaauraH HUTPUOHKALHS OPOLECCH.
Tynpokna 6opaguras HuTpuduKanus npoueccu J1abopaTopus HIAPOUTHAA
onub Gopunamuran HUTpHHKamUsiaH Gowkada 6Yiaim. Jlaboparopus
IIAPOUTUAA  OPIraHMK  MOMUIAIADHMHI  KymafiMiuy, shHHA  OPTHIH
Oakrepusiiapra canbuii rabcup 3Tca, Tynpokaa 6yrai 6ymmaiiny, YYHKH
TYNPOKAA ODPraHMK MOADAIAPHMHT 3pyBUall QopmacH kam ydpaiimu.
MxxuHdngan, Tynpokia HHTpudukaropnap Omnam  Gupra  Gomka
OakTepusinap xam yuapaiiaukd, Oy OakTepusanap OpraHHx MOAJaNapHu
y3naumTupagu  Ba HATPHOHKATOPNAp yUyH MHKPO3OHAmap BykKyara
KeNTHPa/M.
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Hutpndukaropnap MyXMTHUHT KMCJOTIH DeaklMsICHTa Ce3rHp Ba
pH 6,0 nau macr 6ynca, npouecc Tyxraiiau. 6,2 nad 1o 9,2 rauya 6G¥ica,
GaxTepHanap axiu pueoidiaHamy. Hurpubukauus npoleccH HaTHXacHaa
Ira epma 1 #imnma 300xr surpar xucnorta TVIwiaHaad. ByryH ep rosura
xucobnaragna Oy HuxosTAa karta cod. UIyuMHr yuyH arpoHoMusnma Oy
opoleccra  Karia axamuAT Oepwnamd. Hurpudumxamms npoueccu
aMMoHUbuKauus TIpOLECCH 6unan gambapyac OoFTuKAND,
amMMoHH(UMKaMs KaHYa Te3 Oopca, HHTPUOHKALHMA XaM LIyHYA
HHTEHCUBIIAIIAIH.

Hurpnduraropiaap OGOTKOK TYNpPOKIApAaH TAINKAPH, XamMma
TYNpoKiapaa ydpaiian. Arap 60TKOK Tynpokjiap KypHTHIca Ba ysapra
OXaK COJIMHCA, Y epiiapia XaM HUTpuHKaTOpiap pHBOXIIaHa Goumaimy.
Momson Tynpoknapna HUTpUGUKALKA NPOLECCH aCOCAH TYIPOKHHHI
xafizanma katiamuaa 6opamu. Kopa tynpoknapunsr xaiaaiMa KatjaMuia
xaM 6y nmponece wHTeHCHB Oopanu, SO0cM YyKypIHKOa XaM yapaitau.

Vpra Ocuénunr 6§3 Tympoknapuia HHTPHGHKALAS IPOLECCH KY1a
Xxam Te3 6opand Ba TYNMpOKAa KYI MUKIAOpAA HMTpAamiap TYIUTaHaIu.
Jlexus wyp Tynpoknapaa Oy npouecc Kyucus Gopaju Ba HUTPHT KHUCIOTa
TYniaHuIy OwiaH Tyralioym, YyHKH wyp Tynpokmapma Hurpobakrep
yupamaiinn. B.Jl.HMcauenko Oy Oakrepusinapuu 1myp cysnapma Xam
yupaTMaral. OHOMIHHA  V3NamTHpWiaéTras  Iyp  Tympokiaapaa
HUTpU(HKAOWA TNpoUeccH acocan XaimanMa Kamiamaaz OOLLIAHAIIM,
aliMnkca, cyisdaram mypnanu Gaxrepuanapra canGuif TanCHp STanu.
Ulyuunraek, HATpHGHUKATOpPIAp TYNPOKHHHT HAMIIMTUIA XaMm Ces3rup,
KyPYK TYIpOKAa €KM HAMIIMK Xa/AJAH TamIKapy OpTHO KeTTaH BakTIaa yliap
AXUIF PABONUIAHMANIY.

Jdenutpudukanna  npoueccn. [legurpudHkaims — Oponeccn
HOTpUQUKALHUA [IPOLECCUHUHr aKcu OYnmu6, GyHna Goradran azor sHa
atMoctepara 3pkuH Xosaa kalitand. By mipouecc GepocuTa Ba OunBoCUTA
Oynamm, UYyHKH HHXOATIA XHIMa-XHll TPOUECCHap HaTWKacuaa
HHUTPATIAPAaH MONIEKYIIAP a30T XOCH OVAHLIH MYMKHH.

besocura gmeHuTpudUKauMsia HHTPATNAP ACHUTPHPAKMATIOBYM
anoxuna OakTepusanap rpynmacHHMHr XadT daonmsth  Tydaiinu
KaiiTapunca, 6unBocuTa NCHUTpUKANUAAa dakar aMHHOKUCHOTANAp O1itan
HYTPAT KHCIOTAa Y3ap0 TabCHp 37add. DBYHHHr HarmkacHIa XaM
Moneky:asp aszor Xocwii 6¥nanu. berocura aenwrpudukanus rtabaarma
TYNpOKA4, TYATAa Ba CYB  XaBsajlapuMa  KeHr  Tapkanras
DEBHTPUGHKALANORYN OakTepHsIapHEHr xaér daonmaru Tydaiiim coaup
oymamu:

4HNO; = 21,0 + 50, + 2N,
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By 6aktepusnapra Kylunaruiap Mucosn 6ymamu:
1. Bact. denitrificans TaéKYacHMOH, NEPHUTPHX XHWBYMHIIAHTAH, CrOpa-
XocHn  kunmalau (56-pacwm).
2. Achromobacter stutzeri — maiina Ttaékyanmap, KYMHHYA 3QMKHD
LIaKJIBAa yupainy.
3. Pseudomonas fluorescens — xapakaTdai, TaéKJacAMOH GakrepHs.
4. Pseudomonas pyocyanea — Ta8K4aCMMOH; KYK TyCJH HHIMEHT XOCHI
KUJIaIH.

Jenutpuduxauus  XaM  OKCHAJAHMIU,  XaM  KalTapuiui
NpOLeCCHAUD: ;

baxrepusanap ¢axyisraTie aHa’po® OYnmb, KuHCIOpOA Kymakuo
KeTraHjia ACHUTPHPUKAUMA [pouUcceH TyxTaliau. AuHaspod MyXuriaa
HUTpal/ap Ba OpraHMk Moquasap erapim  OynraHga  gapxod
JeHNTpuukaus  OOlWMAaHafN, MyXuTia  KUCIOpOA  eTdiuMaca,
HUTpaTIapHy Kaiirapud kucnopol onamgn. Myxwrtaunr pH 3,2—38,7 6¥uica,
Oy GakTepusuiap XA PABOXKITAHALN.

S6-pacm. [lenurpuduxaropnap

bunBocuta &xm Oesocura seHuTpudHUKAMA HUTpaTiap Ounad
aMUHNAPHUHI ¥3apo XMMUABUH Hyn OwiaH peakuyara KMpuims Tydaing
6opany, Oynaa OeBocuTa NeHHTPHOMKAIAITE KapalraHaa UKKH MapTa Kyn
a30T XOcHII Oyanu:

R-CHNH,COOH + ONOH = R-CHOH + COOH 1 H;O + N,
AMUAHOKHC/I0Ta OpramK K\HcaoTa

Mousieky 9p Xoa1ary a3oTHH Y3JAITHPYBYH MHKPOOPraHH3M-
aap. Xaso Tapkubuma 78-80% asor OYnamu, JIEKMH YHHM S
Jcumnuknap Ba xaliBoHnap Y3naintupa oiMaiau. A3oT MOAAaNAPHMHI
OUMONIOTHK Y3rapunmniaa nKKH Ay Guman MIITHPOK 9Taly.

bupunun #iynaa 3nekTp 3apsAACH3NAHMLI BAKTHAA (KyWid HaKMOK
O¥aranma) doroxumusisuil okcuaanum pyi Oepamn, Oynaa No —NO; ra
aiinanam. Xocua 6y¥nran NO; cyBna Ba Tynpokiaa sHa okcuumanud, NO;
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ra afinamagu. Bup #wia sHa my iy 6uman Im* Maiinonna 30 mr NO;
TYIanaau.

Wkxuuau iiynza MOIICKy:ISp a30THHE a30T TYIUIOBYN MHKPOOPTraHu3M-~
Jlap yanaurrupany. bynap ukkw rpynnara 6VadsHam:

1. Tyrayak GaxTepusiiap AyKKakOW YCHMIMKIAD GHnaH cHMOHO3 XOnma
Xa€T keanpud, MONEKY AP XOMIAry a30THA Y3/IAlITHPAIH.
2Dpkun  Xonma ALIOBYH  a30TdEKcaToprap  a30THH ¥3aamTupanm.

Tyranak  Gaktepusmap. M.C.Bopomuu (1886) myxkakmoim
YCHMIHKIAD WIIM3MAA MHKPOOPraHM3MIIAD OOPNAMIMHH  aHUKJAraH.
Hemuc ommmnapu I'.I'enspurens sa T.Bunedopr (1886) KM3IUpANTaH
(1pHM Gapaa GaxTepusnapyu HOOYA KWIMHIAH) KYMIa QyKKaKIoLm yeummnuk
KO, YHMHI WIAM3KAA TYTAHAKIAP XOCHI GYIMAraHNHTURE Ky3aTramiap.
V3 raxpuGanapunan yJiap urysgai xyaoca Mukapagunap:
1.A30T Guiad O3MKNAHUIN KMXATUIAH TyKKAKIOLI ycumimknap 6omrka
yeumiknapaaH KeckuH GapK Kuiap 3KaH.

2 Jlykxakoow JCHMITMKIApHHHT Y34 armocdepa asoTHHHU y3maurrupa
OnMaciaH, ynap unpusupa cumOMo3 Xonna sualiurad Gaxrepusiap
Y3namtupap sxan.

Ketmhuanux 6y 6axrepusnapsu romnaHamsuink oM M.Bebiepuuk
cod xomna axparub onmaau Ba Bact. radicola ne6 Homtaiimm. Xozup Oy
Gaxrepusnap Rhizobium arnonura kupururas.

by Gaxrepusnap cynpuii myxuraa axum Yeamu. Jlexnn IPKUH
a30THH Y3NMAITHPMAH/IH, (akaT MyKKaKnom YCHMIMKIap OMTaH cuMOHO3
XOJ/la SIarania a30THY Y3/alTHpaIq.

Ta€xyanap wy Bakrga TapMmokniamaaM Ba  GakTepouon  1e6
HOMJIRHAH. YIiap Xap XwiI INaKira ara Oymanu: taéxya, Oykunran Tadkua,
POTaTKacMMOH KYPHHMUIIrAa dra Ba KOKKJIapra axpajiaad, Oynapias sna
xapakaryaH Taékyanap yeub qukamy (57-pacm).

Tynpokna yupaliguran Tyranak Gakrepusiap IyKKakKIOLI yeuMITUK
WIM3 TyKJanapd atpodmaa TYIIaHAIN Ba YJAPHAHT OYCTHUHM SPUTHO,
HILIA3 XyKakipacura YTanu Ba Kymas Gonutaiiny, Xyxaipatapay Tyaauput
robopamu. Veumuuk V3 naBbathpa wmmms XyKafpanapuHHHr G¥uHum
MPOUECCUHH  Te3Nalurupany Ba OaxTepMaNapBW TyryHak wuuwmra Ypab
onamn. baxrepusnap umiad YMKapaIuraH (U3HOMOTHK AKTHB MOAAANAD
WIAK3 XyKaipanapuHUHT OYTMHMIDMHE SHAIA TE3TALITHPAIH BA WIIN3ra
Kyl MUKAOpAA INAaKap OKUO KEIUMMHE TabMHHIANIA. bakrepusnap
Lakapnap Ounan o3uKIaHAAN BA YCHMITMKHE a30T OHIaH TabMUHIANIM,
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57-pacm. Tyranax GakrtepusiaapHunr(l) mykkaxmm Joumiiukaap mwimmsdra Kapunm(2) sa
“IOKyMIH 1" (3) Ba Gaxrepounnap (4) XOCHT KITHIIHT

Arap aykkakiom YcuMIMKKa OOp MHKpPOINEMEHTH Gepunca,
cuMOHO3 MKKana OpraHm3M yuyH doiinanu 6Ynanu, arap 6op »nemenTy
etnuiMaca, H. Topuron «ypcarrammaex, ¢mosMa Hailtapu Sxuiy
pUBONJIaHMAlIH, HATIDKAZA lLAKapiap WIAM3ra KaM Kejdamd Ba TyraHak
Gakrepus mapasutT Xonda o3MKiaHumra yramu. Llynmal kunu6, Tyranax
Gaxrepus yeuMIMKKa, YCUMIHK Gakrepusra Mocamnb Gopany.

Tyranax Gakrepusnap y3ura Xoc XycycusTra sra. Xo3up OynapHuHT
20 faH OpTUK Typu MabiayM. Xap Gup Typ MasayMm YcHMIMKAa siualiau.
Macanan, cebapra wigmsuaa puzobuyMm Tpudioaua, cOf WIAM3MAA -
pu3006HyM SNMOHWKYM, JIOBHS WIIM3HAA - pu3oGmym daconu, Gema Ba
KalkapOena WinM3una - pu3obMyM MEITWIOTH, HYXaT, Xymoyi Hyxar,
Oyp4oK Ba HyThAa - DU3OOHYM JIEIMMMHO3apYM, MIONMH HA3MAA -
pu300HMyM JIynHHY TYTYHAKIAP XOCHI KumanH (58-pacm).

Xynoca xunub myHM aliTmil MyMKMHKH, Tyranak Gakrepusiapia
Xap XMl AyKKaKAOM YCHMMITHKAapTa HUCOaTaH MOCIIaHH GOp, SbHU yiap
MapayM Oup TypnapaaruHa yea onamu. llly xycycusrara kypa ynapeu
Ky#Huary rpymanapra 6 MyMKHH:

1) nyxar, £€pBOiiH HYXaT, unHa Ba Oyp4ok Gakrepusiapu;
2) ;onuH Ba cepazeluia GakTepUsapH,

3) 6ena Ba KawrKap6ea GakTepHsTapH;

4) nosus GakTepHLIAPH;

5) cos Gakrepusinapy;

6) HyT Gaxrepusiiapu;

7) cebapra Gakrepusiaph. _
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5&-pacm. Jlyxkawim yeuvmakiap: 1-ceGapra;, 2-scuapner;, 3-monsH; 4-ioBus; 5-
Oeaa; 6-HYXaTHHUT TYryHakm wiiusnapu (Mumycri, 1987)

bysrap Tyramaknap XOCH/I KMITHLI Ba a30T TYIUIAII aKTHBIUIH KMXAaTHAAH
XaM Oup rpynmna y4yuaa 6up-Gupunian xecxkun gapx KujIaau.

Keitnurn funnapna uumonnanran asor (N,'°) Gunan omu6 Oopuwiran
Taxpubanap IIyHH Kypcartajikd, TyraHak Oakiepmanap V3 a3orHH
Ysuamripa onMacuan, Gakar ZyKKaknoil yeuMnuk Gmnan Gupra 6yiranna
Y3nairrupap Jkan.

EHMpumyctur  Poccws  O¥itmua  Gapua  AYKKAKIOI — SKHUH
Malioanapuaa YCUMITHKIAp TOMOHHAAH Oup Huimaa 3,5 MuH Tonua a3or
TYINaHHLIMHY aHHKTAraH.

Tynpoknaiw Tyramak OakTepusytapis  axparub oM yUyH
Kpacuiptinkos Ba Kopensuxo (1940) meroau k¥nnanunamy. Byuunar yuyn
JYKKaKJO YCUMIIMKIIAD YPYFH Cy/leMa IpUTMacH OWjaH CTepiiulaHaIu,
KCHUH CTepHIUIAHran cyB Owian oBuinaiu. Keliun ypyr muHepat Xonaari
arap COJMHIaH Karra npobupxaiapra COMWAaNH. bakTepus IOKTHPUI YIyH
Tynpox opurMacugad | w1 Kyumigamu. Arap Tynpokaa TyraHak
Saxrepusnap 6¥:ica, ynap yCHMIMKIA TyraHaknap XOCHn Kunamy, Yiap 2-
3 xadragan cYHr aauk Kypunaan. JIyKKaknoin YCUMIUK WIIN3HIaH Kupro
onubrag Tyranaxknad NH; axpanagy. Oun onumu BuptaneH aiftuniuga,
TyraHak GakTepHsrap a3oT Y3IalITHPraHia SHT aBBail aciaparkH Kuc,10Ta
XocHi GYap IKan: '

N:—’N}‘Iz()l i Sk
THAPOKCUIIAMHH
NH;—COOH *CH "NH; CH,  COOH
acnaparvH KuciIoTa
Yraepoa manbau — COOH - CO "CH, - COOH
OxcaylaT-cupKa Kucjio1a
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Bupranen  ¢mxpuua, OakTepHanap KYm  MHKIOpAZ  a30T
Y3amTapagy, YHMHT OWp KHCMM HIANVIAPIAH TRAPOKCHNAMHH Ba
OKcaJlaT-CUpKa KUCNOTA IAKIaa AXPainG yukap skau.

Moustexyasip a30THH caMOHO3 HyAH Guaan TYINamIa AMTHPOK
sTapuran Gomka MuKpoopraHmsmiap. JIyKKakioi YCUMIMKIApAaH
TallKapu., WIOU3H MOJCKY/IAp a30THHM TYIUIOBYM MHKPOOPTaHH3MIAp
Ounan cumOKMO3 Xomjia MmalaWraH japaxT Ba OyranapHmar 200ra sikuu
Typ# MabiyM. bynapnan xawparoa (Alnus) sxmyu Yprasuwnran. By
JApaXTHUHI WAAU3Napuiary Tyranakiapsa akTHHOMuIieTap 6ynu6, ynap
armocepa azorunu yanamrupand. Rubiaceae omnacura mancy6 Pavefia
indica Oapriapuna Ffryamanap Xocw1 Oynaid, fyananapia TYraHax
GaxTepusiapra sAKEH O6Yaran Ba armocdepa asOTHRE TYIUIAH ONamHraH
Mycobacterium Gaxrepmsicu Tonuirad. Maxanumit axonn 6y YyoHMIHKAAH
AUIKA YFUT cudatuna boiiaananamy.

Tynpokaa >pkHH Xoai1a simaiiinran GaKTepusLIap TOMOHHAAH
Mosekynsip aszor Tynaawmimum. Tympokna Tyramak GaxrepusiapaaH
Tamkapu, atMochepa a3oTHHM TYmmalianran Gouika GakTepusiap Xxam
yupaiiun. Busorpanckuit (1893) Maxcyc 3/€KTHB O3yKa MYXMTHAa
GaxkTepuANApPHUHT COQ KyJLTYPACHHM KpaTHb oyrai. Y 3JIEKTHB 03YKa
MYXWUTHHH TaH€pnan y4yH MyXHUTra riioko3a Ba Golnka Tysjiap kywang,
JICKUH 4301 Ty3nap kymmainn. [lysunr yuyn GyHaai Myxuroa dakat
a30THH ¥3naurrupa onaaurad Oaxrepwsiiap smamy  Mymiud  Clost
pasterianum 0¥nanu. Taxpubanu anaspo6 mapouraa onub Sopany Ba a30T
TYnnoBYn Gakrepuscunn kamd dramn (59-pacm). By Gaktepus [yKcuMoH
waxnga, 3-4 MxMm ysyanukiaa, deu 0,.7-1,3Mxm 6Ynub, cnopa xocumn
KUy, TaHacud MEpUTpUX THIA XUBUWHIAHraH, &1 BaKTHHA TC3
XapaxatiiaHa ojagu.

Krnoctpuauym o3uk cudatnina acocan rimoko3anad  Qoinanasany,
JeKHH caxaposa Ba ¢GpyKrozany xam Yijairrkpa 0JaiM, Kpaxman Ba
HEJUIONIO3aBN MYTJIaKO Ys3naimitapa oamaiau. Xaét yuyH sapyp O6ynrau
SHEPIUAHH EF KUCNOTATN OIKFULI HPOLIECCH/IAN OJTaIu:

CeH1p0s —CH;CH, CH, - COOH + 2CO; + 2H, + 65 KK
€r KucsoTa

Jlabopatopus 1wapowTHAa KIOCTpHAMYM Ir OWxrPMran uakap
xucobura 1-5, 6ap3ad 5-10 Mr azot tinaiinu.



59-pacm. Clostridium pasterianum.

Osumnap duxpuya, OGwKFML, [OPOLECCUIA BOAOPOI MOJEKyTa
Xoimuaa smac, banku aromap (2H) xomma axpanud, armocdepa a30THHMHAT
aMMHaK XONUAa TYIIaHKUIIH/A HINTAPOK 3Tap 3KaH.

Bunscon Clostridium smHr Clost. butyricum, Clost. blijerinckia,
Clost. pectinovorum, Clost. butylicum, Clost. acetobutylicum ka6u 15ra
AKUH TYPH Xam a30T TYIIall XYCYCHATHIA 3Ta 3KAHJIUTHHM aHHMKTaiigH.
Jlexun Oynapnan Clost. pasteurianum atmocdepa a3oTHHH JHT Kym
Tynnaiinu. Tynpoxna Clost. pasteurianum fgouM a’po6 ycyina sadac
onysdn Bac. closteroides OGunan Gupra yupaiinn, 6y 6axrepus Clost.
pasterianum ydyR aHa’po0 wapouT spatub Oepca, YHHHT xucobura Bac.
closteroides Butamumiap Omiian TapMuHsasana Ba Clost. pasterianum
Aad asor onub Typamm (U.J1.PaGornosa ,1958; B.T.EmMuos, 1959).

Knoctpunuym Tabuaraa sxyna KeHr TapKairad, 4yHKH y TYTIPOKHHHT
pH 4,5-9.0 6¥Ynca puBokIaHA OnNamM, UTYHHHT YYYH XaM KHCIOTIH,
HIIKOpUHE, UIYp Ba KOpa TyNIpoKnapaa yupaiimn. TYNpoKHHHT HaMaury 60-
80% (ryna mam curAMura HucOatad) Oynca, AXIIM PHBOXJIAHAMM.
Krnocrupunuymnan talikapu, Tynpokaa 3pKEH X0J/ia sunaiiauran sua 6up
baxrepust a30TOOAKTEPHN TONUIAHAMANHK MyKkpobuonor Beitepunk 1901
Hunaa cod KyipTypa Xonuza axparus onrad. By GakTepusHUET GMp KaH4a
TypH MabiyMm:

1.Azotobacter chroococcum — iupyk wap makmuaa (1-10 mxwm),
Oup 03 oBancuMOH, Xyxaiipanapu kyrT-okydT 6Yimb xoiinaumamm.
Kymixua wmnaMumk kancyna Guman ypanran 6ynamm (60-pacm). Aspob,
KYI MHKIODAA KWCAopon 6ynaraH Imapout tanal xunaau. By Gaxrtepus
ELUIMK JaBpuia Xykadpagapd Tagkua Imakmiaa Oyrica, pHBOMXIAHIaH
CalluH  UTMIICCHMMOH  OYnamy, KkelMH OManoK Oyaub  Konamm.
Xyxa#ipaiapua xurap pasr THIMEHT XOCHT KWIa/H, Kapu XyKaipanapy
Avpukiannb, KaNuH OYCT OWNMaH Ypanaam Ba LMCTA XOCHT KHTAM.
Azotobaxtep xap 1Ir
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60-pacm. Azotobacter chroococcum (Mumycrus, 1987)

6mwxrurad makap xucobura 10- 15 Mr, 6ab3ad 20 Mr rava aseT TYnIakau.
Myxurauasyr pH ra xyna cesrup, pH HMHT onmTuMyMm Hykrtacu 7,0-7,2,
makcumymu 9.0. Arap pH < 5,6 6ynca, 6y Gakrepust yupaMaiiau, TeKuH
OyHzall TYNpOKKa OXaK COJIHHCA, AApxoN azorobakTep naino Oynanu.
Hamurkka xyna ranabuas, 25-30°C pa axim puBoxIanams. A30TodaxTep
6¥3, Kopa Ba OA30J TYNPOKIIap/aa 3pta 6axopaa kyir yupaiam.

2.Az. agile - xyxaiipanapn OnpMmyHua HupHK, cepxapakar Oyiu0,
KyHFHp [HIMEHT XOCHJI KWwiIMail[M, JIEKUH MYXUTHHHr Oup o3
TOBNaHuinura cabab 6ymanu.

3.H.Cymkusa myp tynpokiapaa Az.galophilum Gopaurunu
aHuKIarat.

A3zotabakrep yuyH 3Hr sAxwu o3uk Manautr — CH,OH{CHOH), -
CH,OH, nexuH AeKCcTpUH, IMUUCPHH, [SIOKO3a1a XaM SXIIH PUBOXKIAHAIN.
A3zoTobakTep a30THH Y3namTupranuiad cyHr OupuHum ranna NH; xocun
KMJIHIUY aHUKJIAHTaH,

Ketiupgamuk M.B.®émopor  asorobaktep TOMOHMAAH  a30T
Tymnandiny Oomika yn Omnad GopuinvmHu xk¥pcarad. YHuHr duxpuua,
mporeccha aloxuaa Xyxafipa npoToruiasmach Oumam Oornmk O¥nran
KaTau3aTop UIITHPOK 3Tap 3KaH. BYHHHT yUyH y Karaqu3arop TapKuOura
KAPYBUM TIpynmamapHy# OJIOKMpOBKa KMJIaAM Ba OYHHHT HaTmKacuaa
myvHaad  xXyjocara Kenagdkd, asoT TYWIaHummpa kapOoOKcua  Ba
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aMUHOIDYINIa/Iap MIITHPOK 3TMAC 3KaH, acocaH Kapbomwia rpymmna
KarHawap skad. KapOowWMn TIpynuaHMHE KHCIOPOAM THIPA3HH XOCHI
Kunap skad. I'mapaswH  axkTtuB  BOZOpOA EpramMmiaa  KafTapuiimpiy
peaxuuacura Kupumn®, aMHHOKHCIOTAIap XOCHI KWNAp dKaH. Peaxiis
Ky#Anaarnga 6opaau:

' N; +2H" »NH=NH
2NH + 2H,0 —2NH,0H &ku

Nz + 2H20 —2NHOH

2NHOH + H; —2NH,0H

2NH + 2H,0 —2NH,0H &ku

N + 2H,0 —2NHOH :

Fuapokcutamun

Xocun OYiraH rUAPOKCHIAMHH OPraHMK KHCHOTAnap Ouman
peakumsra KHPHIIKG, OUp KATOP aMUHOKHCIIOTAIIAP XOCHT KIIAIH.

A30TODaKTepHH YpraHMIn ycTHAa KyAa Kym Wil KITHHIGH.
Monekynsp asoTHUHT QUKCALUMANAHUIIMHE XO3MPIU KyHaa MHMIyCTHH
(1987) xyliunarnua TywyHTHpanm.

Moaexy.asp A30THHHT Puxcannaaannm MeXaHU3IMH.
Mounexyssp asor Yra umepr mozna 6¥imb, Houka sdeMeHTAap OHiaH
Kyna KeWuHynauk Ounad kumépuil Gorsmasanu. Macanan, atMocgepa
as0Tuaan aMmuax onuin yuyH 500°C mccuxmmk Ba 350arm Gocum 3apyp
OYnama. A3SOTHMHT OHONOIWMA yCyduda (UKCALHMACH 3Ca, ONATHATH
niapoutaa Yraau.

A30T Moslekyaacu 2 aToMIaH Ty3wiIraH 6ymub, yaap 3 Ta MycTaxkam
bor opkanu §3apo Gupukkan. bynap o-6or Ba m-6ornap 6Ynu6, n-6orau
y3uil yuyH 125 xan sueprus capdiadand. KeitnHru 6-00FHHHT Y3UMHIIH
Y4YH KaMpok (63 Ba 37 xan) sHeprus capdnanay.

A30T Y3TalITUPWIAIIN KaWTPIIMI peakuuscu 0Yaub, Oy kapadH
Oparja TUTAH, XpOM, MOAHOAEH, BONL(PAM Ty31apu WINTUPOKUAR OCOH
kerazu. Kaittapysuu Basudacusu MerajoopraHuk GupukManap, MeTamiap
IRApUANApH YTamin MyMKHH. Monekynap a3oTHH Y3nanrrupumi (axat
IPOKapHOT  MUKPOOPraHM3Mjlaprarnga  XoC  XYCYCHATIHp.  A30T
Y3NaTUPHII JKapa8HMHA MMKPOOPraHW3MIArH HWTPOTeHa3a (epMeHTH
0nnb dopanu. By (depMeHT - OKCHIT MKKHTA Cy6OMpIuKaan néopat 6Yaud,
Oupuniuu cy66upaukmia 2 arom monubaex Ba 30 atom Fe 6yiica, AKKUHYHA
cy6Ouprmizaa dakar Fe artomuapu Mamxyn. A30T MOJICKYJIACHHHHT
AKTHBALIHIINA MOJIHONCH Ba BANHA/IUH MIITHPOK ITAIH.

ABOTHUHT QUKCAIUACHAMHT GOCKNYNAPHHN Ky HHIArH9a TACBUPIALN
MYMKHH:
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125kan 63kan 37xan

N=N-—- N=N — :N-N: — :N-N:éun

N=N HN=NH H,N - NH, 2NH;

asor JHAMUA THApasuH aMMHax

Temup GakTepusnapu 31eKTpoH Tamyruwiap 6Yiau6 xu3sMar Kunagu.
by sapaés AT® wumtHpokuna amanra omaau, AT® napuananuima
aXpairaH YHeprud MOJMOISHHVMHAT KaliTapruiiyra capriaHa /.

Hurporenasanuur  xocwn — Oyniuiid  Xyxkaiipapa  Nif -
wiasMunanapeuar Oyimmura Gormuk. @epmenrtHu nif - wasMmumiap
Gomkapub 6opamu. A30T Y3MAlUTHPHII KyIa KaTTa SHESPrus Tanab Kujianm
Ba Oy DHEPrMsHW OJMLI YYyH MHKPOOPTaHM3MIAD FOKOPH YCUMIMKIAp
6unas sKMH anokana Oygamu. YcuMnHK ¥3 HapbaTwma JHEPreTUK
Marcpuan 6¥;1u0 Xu3MaT Kunaiu.

Azor TYnaoBYM OomKa MMKPOOPraHM3MiIap. AMepuKaink
omumnap Xect Ba Kamer asor Tynmam xycycmsrura sra 6yara aua-19
Typ Gaktepusanm Ttonramnap. Kymumnuk &F xuciorand OwKraTyBuM Ba
Clostridium assogura mancy6 OakTepusiap as3or TYIUIAW XYCYCHSTHIA,
XaTTO AaKTHHOMHMLETJIAp, MOFop 3amOypyrniapy, Typymiap Ba KYK-fuimi
CyByTAap Xam myHpad xycycusrra 3ra. Tynpokza 30ra saxuH asor
Y3NamTHPYBYH KYK-sIHIAJT CYBYTIIap TOMUITAH.

P.Crapkn Ba I1.Je (1939) XuHOHCTOHZArd WWIONHAOANAPAAH AZ.
indicum nu Tonrawiap, 6y GakTepyus XaTTO KHCIOTAIM TYNPOKIapiaa Kam
yupaiiau.

lNomnanmusamuk MukpoOuonor beltepunk Homu Owrad arajrad Az,
Beijirinckiae xaM Tormirad. By Gakrepust oBICHMOH, 2-3HM y3YHIHKAQ,
mmuMimuk 6ymub, Oypmanu xonoHWIap Xocwl Kwiaaw. Kapuranusa
Ku3Fuiu €KUM TYK OKWrap paHiTa Kdapamy, &I0 BakTHIa Xapakardya.
Azotobakrepra Yxinam 16-20 Mr azot t¥mnaiau {1r wakap xpcobura). By
Oaxrepusi TPOIIUK 30HA Ba [ py3ua Tynpoxiapuia yupainu.

Tlonmagmusanuk omum Jlepkca Homu Ounad artanrad sHa Oup
Gakrepus -Derxia - Tagxyacumon, Oup xupuuiim OYIHO, KONOHHACH
HIATMMILHK, KAPUTAH/1a CApHK-KYHFHP paHrTa Oysamanu.

AzoT  TYmaouu  mukobaxtepusiiap. Keitmnrn  fwiapaa
aTMocdepa a30TUHH Y3AANTUPYBYY MUKOOAKTEPUANIAPHUHT STHI'H TYP/Iapu
torwsirad. M.B.®&nopos Ba T.A.Kamununuckas (1960) Myc. flavumun
kaui srrapnap. Kamunmuckas (1963) asor TYIUIOBYM MHKOOaKTepHs-
JapHY Typriu MOAJanapra 6ynrad tanabura xkapab 3 rpynnara 6Ynaguy.

by rpynmara: 1) Buramus Ttanal KWiIyBHHIap, 2) aMHHOKHCIOTA
Tanalb KwiyBdmaap, 3) ¥3 03MK MyXHMTHZA 03 MHKAOpAA GOFIAHTaH a3oT
6V THIIHEY Tanal KWIyBUHIap KUDAIH.
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H.ILJIsBOB (1964) moason TynpokiapnaH sdru Typ Asotoabsortum
HH Tomanu, Oy Gakrepmsi MyXuTtaa 03 Mukmopnaa Gornanran Gyrcarmsa
atMocepa a30THHH YanauTupa ofamd. 1r makap xacobura 9-11 mr asor
TYriaian. O3ux  cugaThia OPraHMK KHCIOTANAp Ba CHMPTIApOAH
doiinanananu. By Gakrepus sHa HKKWTa #Hynmow Gakrepusnap Gunan
Oupra yupakinu. Bynap rmokosaHM Y3iamTupu0, OpraHuMk KHCIOTanap
XOCHN Kutanu. MoaubaeH MUKposneMenTH Oepurica, a30T00aKTepIapHHHT
il GaonUATH OpTaiW, UyHKH MOIMMGIEH rujporeHesa (hepMeHTHHAHT
AKTHBIMIHHU owdpagd. bab3n Bakwmmapura, macanad, Mycobacterium
flavum, Az.agile ra BaHHANHI MUKPOTEMEHTH XaM SXIIM TALCHD ITAH.

Miuc (Cu) muxpoanement ln cyema 5 mr (CuSOy) spurinca, Az.
Bejerinckiae Ba Myc. flavum HHHr aKTUBNMIMHM oumpca, Az
chroococcum ra canGuit Tabcup 3taau.

Jlvmaiinakaap ToMoHHIaH atMocepa a30THHHHT V3IAMITHDH-
Juun, Jlmmadinvknap cysyTd Ounan 3amGypyriaapiad TANIKAN TOTITaH
cuMbno3 opraHmsmiapaup. 1936 #wnu JMIARHMK TaHacwias YYHHYH
BAKHJI a30T TYILIOB4YM GaxTepus axpartud osmuras. Jlexun Kpacunnuukos
6y ¢ukpra xapmu uyuxkagu. Y Mminalinuk tagacuxas Pseudomonas Ba
Bacterium wm  axpatn6 omamu. 1973 diwnna ILA.Tenkem Ba
T.T.IlnorarkoBa Gab3u nuImaiHuKnapaad asotobakrep GeliepHHCKHIHR
axparu® onanunap, Oy Oaxteprsstap xaMm 1T MauuuT xucobura 4,6-6,7 Mr
a30THM  Y3namTupamy. ['eHKkenb QUKPUHH KYIUWIWK OJMMIap Tad
OJIHLUTAH.

Kumiok xyxanurs yuyH a30rQUKCANUAHMHT AXAMMSTH.
MuxpoopraaM3MiIap TOMOHMAAH arMocdiepa asOTHHUHT Y3IAIITHPUINIIN
ep 1o3una OWMONOTMK HYn Gunad TYOIAHATWraH XOCHIHHMHI YMyMuil
MHUKHZOpHra Karra TascHp Kypcaramu. Ilysmsr yuyn armocdepa
Q30TUHUHT OHOMOTHK HYJ OWiIaH Y3NAWITHPHIMIIMHA YPraHUIl KHIUIOK
xyxanuru Ba Ouonorus (aHH y4yyH MYXHM axamusrra sra Oyarad
nomsapb mMacananapnad CupHIUp.

Ep xoburupard a3oTHHHT yMyMmuii MEKIOpH (maccacu) 0,04%, xaeo
Tapkubuaa 78% Moexyiap a3oT yupaiiau éxu 4-10" T ra Tenr. Jlekun Ha
oJamnap, Ha XalBOHIAp Ba Ha YCHMIHKIIAP MOJIEKY/IAP XOJUArv a3oTHH
¥3aamTupa onmaiau.

Taxmunuii xmcobnapra kypa, Oup Hwima ep w3m 6Yitnya
yeumnknap 100-110 mMns TonHa asor Ttatad Kumap SkaH. Mudepan
Yrurnap Ounan sca aturn 30 % a30T TYHPOKKA TYLIAp 3KaH.

2000 #immas cyHrre Huliapag, ep o3uaa Oup inina 110 M Tonsa
AaH OPTHK a30TNH YFUT MuUial uuKapwica, XOCHIIOPIHK UKKM Mapra
oprapurad 6ynca, yHoa xocwn 6wnas Gupra tynpoxdgad 200 MIH TOHHa
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azor umkub kerap okadH. [llynunr yuyw ~OyHZZ MHKPOOHOIOIrHK
npoueccnap MyXUM axamMuATra sra Oynub Kosasepamd. A30T TYINOBYM
Oaxrepusnap &pgamuna (J.H.IlpaawmaukoB Mabiaymoniapu O¥itpua):
Oena Omp Huwina lra epma 150-160 xr, cebapra 300kr, sronun 160kr, cos
100kr, 6ypuok 80xr, myxar 60kxr, noBus 70Kr a30T TYwiap 3KaH. A30T
TYwiosun 6akrepuanap 3K AaH TO SKr rada a3oT TYIurap 9KaH.

Munryetus xpcoOura kypa, MamiakaTHMH3a 0apua MyKKakmoLl
Yeumuukaap Oup funga 2,3 MUWITHOH TOHHA, a30T TYIUIOBYM OakTepusiap
3,4 MWLINOH TOHHA a30T Tymwiap 3kad. HUlynpail xunub, Guosoruk #yn
funay TYIaHaauTaH a30T MHKAOPH 5,7 MWITHOH TOHHAHM TalKWI 3Tap
JKaH.

Jemak, tabuwarma aszor pmouM alinaEm® Typap 9SKad. Smuan
yeumnuknap GoFaHrad asOoTHaH Ba YIMEBOLIApAaH Y3 TaHacHia OKCHII
cHHTe3Nalan. Y eHMIMKIapH XalBoHAap ucTebMon Kunaxn. HoGyn 6yi-
rad YcuMIMK Ba XalBOWIAp KOJAMFM OakTepusiap TOMOHMIAH YMPHIL
npoueccura yupainu Ba NH; xocmn Oymamm. NHzauar OGup xmemu
YCHMITHKJIap TOMOHUJAH Y3naiuTHpuiica, OMp KHcME HuTpudHxanusra
ydpaiau.

Asor TYIUIoBYMITap aTMocdepa a30THHH Y3namrTupud, sHa oKcHiap
CUHTE3UHH TabMHHIalnn, Oy OKcHnIap wHUpPHTYBUM OaxkTepusiap
TOMOHMIAH napuyananagy. [enwrpudukaropnap HWTPATIapHH mapuasial,
armocdepara asotr Kafirapamu. lllysna#t xunuo6, asor tabuarna aiinanub
wopany (61-pacm).

—— —————>ATMoc(epa azotH ~—> A30TOPHKCAIMT

|
f MuKpoOpraH3Maapaara
N, OKCHI
* ]
| XaitBownapaarsn > |
] OKCHJI Bd MOUEBHHA | l
| 1 AMMOHH(HKALHA
| Vermmknapaaru | |
i OKCHII | !
f I
I 1 v 3
HNQO; <----—-——- HNO, <«———-—— NH;
Hurrpuduxams

61-pacM. A30THHMHT TabHaTHA ailTaHuITH
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BAKTEPUAJI YFUTJIAP

Hurparuum. Tynpoxmars MuKpoOHOJOTHK mpoueccnapra Ba
MHKpoOnapra GakTEpHONOTHK YFHTIAD KywWid TabCHp KYpCaTamuras
¢axroprapnan Gupu  xucobnamamy. baktepman Veutiap XumiaMa-Xui
Oymaan: wurpatus, asotobakrepuH, dpocpobaxrepr, AMB Ba Gomxkanap.
Typnn nyxkaxaom YCAMIMKIAPHUHT YPYFUra SKMIINAH ONIMH HUTPAruH
Gunan uuinos Gepuica (Ira epra sKunamuran ypyr ydayH 5-10r HuTparuy
Kepax), yJIapHUHT XOCHIH ¥pTa xucobaa 10-15% rokopu 6¥nanm.

Hurparus TabCUpHHE KyHuIard skafBai MabiyMOTAapHAaH KYpPHII
MyMKHH (20-xansan).

Hurparuu Tapxubuna axtvB Tyrasak Gaxrepusuiiapu 6¥namm, ynap
kynnab armocdepa asoT Tymraian Ba xocwinu omupamu. Ilyannraex,
XOCHIHMHI CcH(AaTH XaM AXIIWIAHAOM, SbHA KYI MHKIOpARZ OKCHI,
aMHHOKHCIIOTANAP Ba B rpynnara Madcy0 BUTAMHHIIAD CHHTE3AaHAIH.

Hurparus Typau maxsna: topdua apanamMa, TyNpoKIy apanamima,
arapliiy apanaiuMa Ba CYroK Xoiaa uiunab uukapuwnand. [lynapuau sur kyu
HUINATURAIMIaHl Topdmu apanamma Gynub, Oy apanammaman AKII,
Arcrpasms, fAnru 3enannua, Kananana, Xusaucronna Ba 6omka Espona
MaMJlaKaTIapuia KeHr paBumaa QodpamaHunany. Poccusiga Kympox
HYTParHHHWHI TYNPOK/IM apanamMacH HUUIATHIap 34, YHHWHr |
Ipammiaa (Malina ypyrnu yeuMuukiap y4yw) 3 gaH 6 Muimaparaga,
(Hupuk Yeummuknap yayH) 1,5-3 muninaparaua 6axrepus 6ymamu.

20-xxansan
HyxaT ypyrura HETparHHHUHI TALCHPH
(IL.A.I'enxeits Ba A.I".Cunrmiap MabiyMoTH)

Bapuantnap Xocun (zoH) bup Tyn youmimkaary (ryiam
(%) () JaBpHIaIK) TyTaHaKgap COHI
Kourpon 2,6 100 103
PK 3,3 128 357
PK+surparux 72 278 551
PKN 7.9 305 230

AzoTofakTepnn. A30ToGakTepuH Tapkubuaa asorobakrep 6ynamm,
yHM Taii€prami yyyH asorobakyep arapig Myxurza Yordpunanm. |
rpammuza 40 maH asoTobakrep O¥naan, 1ra epra 3KWIAOWIaH ypyriap
yuayH 10-151 eTapau.

Azotobaktepun  Poccusina 1930 #wmiapnan 6Gomna®  ummatd
KeMHMOK/4, Y KyJI DPanr Ba KOpa TYNPOKIH epiapaa YycaguraH
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YCHUMIMKIIAD  XOCHJIUHU

6-10% ra

OLUMpaIy,

YCUMAVKIapUIa sXIIH HaTxka Oepajm (2 1-xansan).

k¥TpoK

cab3aBor

21-xanBan

Cab3aBoTnap XOCHIIOPINTUra a30TOGAKTEPUHHMHT TabCHPH

[V cmmaxcnap Taxpubanap XocHmaopnuxK (Ta/i) [Xocummmar |
[ COHH KOHTPOI a30TO0aKTepHEITH opriinu {%)
Kapam 19 230 307 33 |
Homumop 0 168 215 28 i

AMB npenaparn. By npenapat TapkuGuna xap xun 6akTepusnap:
aMMonu(pHKATOpHap, a30TguKcaropiap, LCS/UTIOI03aHM [apualoBuuiap
yupainy. by Oakrepusanap TaOumil YHYMAOpP TYHPOKNAPHMHI ACOCHI
MHKpoQIopachii Tamkut stazu. LIyHuHr yuayH agmoxmon smuxpodnopa

ae6 aranamu. QOparaa,

Ked Ky3lda Ba KHII oﬁnapnna KHCIIOTany

TYOpPOKNAapAa HaM K¥i OY/idiuy Ba TYNIPOK TEMIEPATYPACHHUHT nacaiiub

KCTHITH HaTHXacuda MHUKPOOPIraHH3MJIAPHUHI 3KTHBIIMIU

nacaiinb

keragd. IHymunr yuyH xap rexrap epra 250xr man AMB npenaparu
conmnca, Axwn Hatwka Oepanu. Ky#iugarn xagsanna AMbB npenaparunu
KYJUIAHHIL HATHXKACMAA XOCHAJIOPIMKHUHT OPTHIIM Kypcarwirad (22-

KaaBa).

22-xanmvan

AMD npenapaTuHUHT XOCW/THHUHT OPTHIIHUra TabCUPH

7 Vommmap Xocwi (raln) | __ XocuHARE OPTHIITH ;
KOHTPOII AMB ra/m %o

Kysru Oyraoi :

Jrorecnenc - 62 26,2 304 42 16,0 i

Xaliaky naBiaru 136,0 229,0 939 68.4 s

Kapromxa 80,0 110.9 30,9 38,6 i
Xosupr#a Baktaa AMDB  openapatd  KYOpoOK — NapHUKIapaa
ETHIITHpHIAAY. DYHUHr ydyH napaukgard rydar yerura 30-40cm

Kanuunukna AMDB npemaparn couunmagu Ba yd xadra my Xoanda
caxitadazu. Kediun Oy epaa xyvar etuurrupunaad. Kygarnap onuHrasiam
KeHHH TYHr cab3aBOTNapHH YFHTIA YUYH HIUTATHIAIHN.

®ochopodarrepun. 1935 iimnn A.A Menk#na TYIPOKIaH OPraHuK
Oupuxmanapgary  QochopHy mapuanaiinuray OakrepusiapHu axpatnd
onaju. By Gaxrepusnap oprannk mogaanapaara GocdopHr y3namTapaim
Ba (ocdar xucnora xocun kunamd. Pocgar KHCIOTAHH YCUMITUKIAp
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yajamrrapa onaqy. Kynuwigk Tynpoknapaa opranuk xXoiasard gocgop 28-
85% raua O¥nanu, JIeKUH yHIaH okcak Ycumaukiap Goliianada oamaian.

Opranuk xonnaru Qocdoprn napyarosan Oaxrepusyiap 2 XHIL
cuopa xocun KuilyBuu Bac. megatherium var. phosphticum Ba cmopa
Xocui KiiMaiaurad Bact. serratia var. phosphaticum 6¥nazu.

Bac. megatherium #upuk, S-6mMrM y3ysnmkgard, sum 1,8-2Mxm,
CTIOPACHHUAT y3yHnuru |,2 MM, 36K 0,7 MxM 6Ynras 6akrepusizup.

Bact. serratia 1,8-2MKM y3YHIHKIZATR TaéK4aCHMOH, 3HH 0,5MKM
6ynran GakyasTaTHB aHadpob GakTepus.

Ira epra cenunaaurad ypyraap yuyH ¢ocdopobaxrepuasuur 250r
erapnuaup. Kyhmgars KagBalga CyidM Ba TapuK  XOCHILIOP/IMIWIA
dochopobakTepHHHMET TABCHPH Kypcarwiras (23, 24-xansainap).

Aszocnupuanym. K. JloGepeitnep (bpasunus) YT YCHMIUKIAPHHHT
pusocepacuIan a3oT Y3JIAUTHPYBUM OakTepusTapHHd akpartub omnau.
Vrap orwirad Taékya waKnuna GynuG, acocaH WINM3HHMHT FOKOPHTH
KHCMHIE PHBOMN/IAHAAY. A30CTIMPUANANAD IOKTHPHITaH YCUMITUKIApHEEY
xocuigop aura 15-30% ra omam.

Agpvroamsanma. Tympokka mmaHoGakTepuiiapain CoMMO  a30T
MUKIOPHHH OWMPHIL YCYIM IbroNu3anus feimnamy. by ycyn aiiauxca
LIONMNONNApAa FXIUY HaTHka GepMOoKaa.

23-xanasada
Cynu xocunnopnurara (hocdopodakTeprHHVHT TABCUPH
(P.A Mesxuna MabmymMoTH)

l Taxpuba Bapyanapn ‘Topdsm Tyrnpok (r) Joraunr oprumy (%)
Kourpoa 16,2 100
Pocdopobartepun 233 140
Docdoprr yHU 26,4 162

{ Cynepdocdar 28,7 177

24-xxanBaxn
Tapuxk xocunopsurura GochopobakTepUHHHHT TABCUPH
(M.M.EdumneB MabnymoTH)
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Taxpu6a Bapuartiapn JloH xocunu XOCHIHHHT OpTHIIR
(ra/my _LEHTHEP %
Kourpon 18,3 — —
Cynepbocdar Typnu xoitapra cenmiran 222 39 213
8xr aonagop P,0s ypyr Ounau Geprmrax 23,7 54 295
Docdopobakrepun 23,8 5,5 30.0
30xr P,Os docdopoGakrepun 24.8 6.5 35.4
8xr nonaaop P.Os+ doctpopobaktepuq 284 10,1 552




"Cuankat”"  Gaxrepusjap npenaparu. B.I.Axekcanapos
ANOMOCUIHMKATAAH KajJMHHHM a)XpaTHO OHMIN YUyH, CIIOpa XOCUNA KMIYyBUH
"cunukar" Oakrepus (Bac.mucilaginosus siliceus) winarvimmuu TaBcus
kuad. Ypyrra "Cunnkar” Oaktepusnap OwiaH SKWILIZAH HWITAPH WILIOB
6epuiaan. XoCHAIOPAUK A0MMO cTabuil omiMaranu cababnu, 6y yrur kenr
KYNIaHunMaiau.

MHUKPOOPI'AHU3IMIIAPIA AMUHOKHUCJIOTAJIAP,
OKCHJUIAP, BUTAMMHJIAP BA BOIIKA BHUPUKMAJNAP
CUHTE3JIAHHUHIN

Xo3Mpry Bakrja Xap Xul OHUpUKManap O YYYH CAHOATHHHT
TypaH coXajlapyaa MUKPOOPraHH3MIapiad KeHr (oitnananmiany.
HHCOHMAT Xyna KaAuM 3aMOHIapran OepH Y3UMHUHI KYHAANUK Xaéruia
MHKpoopranusmiIapial Qoiinanagud xejrad (MacanaH, KaTHK HBHTHIM,
KAMHM3, DHMIUIOK Talipnaimy, HOBBOHYWIMK, CHPKZa Ba BHHO OJIHIN
uimnapuaa). Keituury fiumiapiaa, MUKPOOPTaHU3MITAPHUHT PHBOKIAHMIIMT
KOHyHUATHApM AXIOH YpraHwnaH capd yjiaap Typnd MOLIANApHH
cUHTE3Ralk onMim MabnyM OViw. UyHKU MHKpOOpPTraHu3MIApHUHT
OHOXMUMHABHH XYCYCHSTJIApH HHXOSTOa Ky Ba yjapiaaH Keur Mekécaa
dorinanaauim MyMKRH. Macaras, MEKPOOPraHH3MJIapAa ONMHIaH OKCHIL,
YOPBAYWIMK Ba NAppaHAavMIHKAa OeManoNl YCUMITHK OKCWIH YPHWHU
6ocazu.

O3dK-0BKaT CcaHOATHAAa JOH TapkuOunarm ammnaza ¢GepMeHTH
VpHUHA Morop 3aMOypyFnapu Ba OaKTEpPHMSUIAPHUHT  aMWIIONHTHK
tepmentiapn  Gocaam  pmeran  ¢ukprap O6op.  Xo3wpra  BakTaa
MUKPOOPraHH3MJIap OKCHJHIaH O3MK-OBKAT CaHO4TH/A Ba TEXHHK
Makcatap ydyH GoHpanaHuIl MacanacH Xajl KWINHMIIH 103uM OyiraH
Macananapfad Oupuamp. Sk opajia MHKpOOPTraHM3MIapHaH ONHHAIMIAH
Molmap Ycumauk  moiinapu  YpHMHM  Gocaauran 6ymamm.  Fxu
MUKPOOPTaHM3MIIap XyXkaiipacuia yupaiiiuran nemionasa (pepMeHTHAaH
XanK XY)XanurdHuHI TYPIH coxXajgapuna €kd nporeasa (epMeHiapuial
I'MAPOJIN3 CaHOATHAA KeHT MUKEcHa Qoliiaanui MyMKHH 6ynann.

Hospoltunnukaa AMMTONIMTHIK tdhepMmenTIapaan KeHT
dolinanasunann. Amunaza (epMEHTM HOHHMHT cndamin OYnminuga
MYXHM axaMusaTra 5ra, 9yHKH YH Tapkgbuna xyn muknopaa B-ammiaza
fop, nexkuH o-aMmTa3a KaM. f-aMmiaza KpaxMaidd Ilapdanad, KYnpok
MaJIBTO33a XOCHH KIIAagH, o-aMWiasa 3ca IluaKapjaap XOCHI Kuiialu.
Lilyaunr yayu 6up tonua yura 0,002% amiutasa Kymmica, HOH HUX0AT4a

155



cudatan 6yaann. Morop 3aMOypyFIapuian OJMHaIHTaH aMUIa3a yHaak
XyCycuATIa ora, IyHUHT Y4yH YHAAH KeHr Mukécna Qo qananmnanu.

Typyunapsu kymafiTupuir  ygyn o3uk Myxurura  8-10 coat
mofaiinuaa Xaso 00OpHNaiH, KeWHH XaMHpTypyin UeHTpH(pyraiab,
OBANAH Ba I[pecciavanu, cYHrpa Kanokmavand. Kaunm saBomnapuia
1aKap OJIMHIaHMAAH KEHMH KOJIFaH MaxcylnoT —MeNacca TypPYULIapHH
KYNaiTupyIl ydyH acocHil 03yKa MyxuTd xucobnaHagu. ByHunr yuyn
Menacca  CyloTHPHAaAM  Ba  asomid, docdopnm  Mumepan  Tysnap
KYLHHIRIH.

Yopeaumnukna O3MK cubaruga suulaTHiagdrad Topyna yTHAM3
MUKPOOPranu3MH KOFO3 CaHOaTH KOJAMKIapana Kynaltupwiaau. by
KojuKiap Kampuui Oucysbdur spurmacuna 6-18 coar ucwTHAagH,
spurmanuear pH wu Sra erkaswnanw ea (NH,),HPO; xamma NH,OH
Tysnapd Kymmnaad. Mor anaspo6 mapowrua o Gopunaum. Cyurpa
Typyuulap KypuTunamy Ba [IpecciiaHafl. YJIapOad Kyl MHUKAIOpIA O3HMK
OJIMHAMIK, TAPKUOHIA OKCHILIAP, EF/1ap Ba BUTAMHUNIAD GYAanu.

KypHThiaras Typyumiapranr Tapkuta (%)

OxcHivTe MoAIanap 4728
I"akoren 8,07
Emap 7,05
Kya 3,87
Xyxalipa nycrd Ba cys 8.86

Typyuutapian HOBBOHMMIMKIA, CTIMPT Ba BHHO WiLiab UAKApHI
caHoaTnia KCHI QoiananusIagn.

Mukpooprannsmjapia CHHTe3JIAHAANIAH AMHMHOKHCJIOTAJAAp.
Muxpoopragusmiiapaa TYPIH-TyMaH aMEHOKHCHOTanap,  KyMAaiaH,
JM3uH, TpHOTOGMAH, APrHHMH, TPEOHMH Ba OOUIKANAp CUHTE3NAHANM.
MamaakaTAMu3Aa ap30H XoMauk — TOAYOIAAH JUAMUHOTMMEIHH
KuCjtoTa  omunand, Oy  kucioragan  70% ra  SAKHH  JIM3HBE
aMUHOKMCHIOTacHHu o myMmiuH.  Kelmarw  Hwwiapga ko
Mamiakariapia JIM3MH aMUHOKHCIOTacH MHKPOOHOIOTHK Hyn Gunan
O/IMHMOKIA. Yruepon wmanbaw cudatupa Menacca, THAPONM3ATIAp,
Iiok03a, (pyKTo3a, caxapo3a, MaHHO3a, MAThTO3d, KCHIO3a BA OPraHuk
kucjioTanapaas (kaxpabo, cyr, ¢ymap, mapoysym gucioraiap) 2% nas
15% raua KoHIEHTpaLUALA HILTATHIIANN.

Asot Manban cubaruaa opravuk OupuxManapiaan {TIENTOH, Ka3eUH
IUAPOAM3aTH, OanuK yHu) KM aHOPTaHUK Ty3napiaH (aMMOHHI Tysnapw,
MOYEBHHA, aMHHIAp Ba Golkanapaan) dolfinananuaamy.



1T xpHcTaya Xongard AM3uH onmui yuyH 10-11T menacca kepak
OYmamu. Xo3upru Bakrma MHKpoOHosiormk i#tyn Oumam 85%, rumposnus
Wynu 6uman 10%, xumépnit #yn Ounan 3ca 5% AMSHH aMHHOKMCIOTACU
OJINHMOKZIA.

L-aprunue  Corynebacterivm  glumaticum  €xku MyTaHT
Mycobacterium man onu#any. Bymap yraepox Ba asor erapau Oynrad
03yKa MYXHTUAA YCTHpWIAIM, CYHI'DPa aMMHOKHCIIOTa aXpaTu® onuHaIu.
ApruduyJiad MeaHIIHHA Ba 03MK-0BKAT caHoatuxaa ¢oiinaianuiaiu.

Tpeounn amunokucnoracy Corynebacterium acetoacidophilum &xu
Brevibacterium flavum nan omaHanu.

Micrococcus glutaminus Ba Brevibacterium divricum rmoramun
xucnoracH, Brev.divaricum Ba Brev.pentosoalaninicum anasin aMyHOKHC-
NOTACHHU CUHTe3nai .

Muxkpooprasusmnapaan Gibberilla fojikariao ycrupypunm mMomma -
ru66eperive cuHTesnalind. Xo3upry Bakraa 30ra sxuH rudbeppeiuiuH
MabiIyM, Oynapaad »HHT MyXuMH TuHOGepemwiMH  A;-rudbepesiud
kucyoramup. I'ubbepemnnapaal TalIKapy, MEKPOOPraHu3MITap xaéruaa
rubbepe;uliH CHMOH MoJjanap Xam CHHIesNnaHagy. bynaaii moxnanap
OaxTepusaiap, aKTHHOMHIETIap Ba 0Oomka MWKpPOOpraHu3mjapaas
TONHTaH.

Kymuunmuk  MukpoopraHusmilap — TypiH-TyMaH  (epMeHTiap
cunresnaiinn, Oy depmenTinap Xyxadipa wuupa Oymaca sumodepMeHsT,
TAIKA MYXHTTA @Kparsica, sk3odepment neb® aramamn. ®PepMmeHTIap
TYPIH COXallapja, KyMJiajiad, O3UK-OBKAT, BHHO, CIIHPT, OMBO DNHMIIMPHII
CAHOAT/IAPMIE, OPraHUK KHCIOTANap, aMHHOKMUCIIOTAanap, BHTaMMHIIAp,
aHTHOHOTHKAAp Ba OollKa MOAajap ONUINIa MyXMM axaMHATra sra.
ByHpan Tamkapd, MeAMIMHAAA Ba KUIUIOK XYKajquruna, WIMHHA
TEeKIDHPUIT HMHCTHTYTIIApUAa XaMm (epMeHTHaplaH KeHr MMKEcHa
dolinanananany. Macanad, Bac. subtilis zan ammunasa, Act. griscus gaH
nporeaza, Act.fradial nmaH kepaTudasa Ba MOpoTeHHA3WIAP OJHMHAIA.
Bynaprad Tanikapu IesuTonasa, Hykieasa Ba Oomxa depMeHTHapHH Xam
MUKpPOOPTaHM3MIap CHHTE3NaIy.

MuxkpoopranmaMiap Odp Katop BUTAMMHIAD XaM  CHHTE3/IAIN
xycycustura sra, bansu typnapn B, B, Buramumy, 6uoTHH, NaHTOTEH
KHCIIOTa, NHMPUNOKCHH, HUKOTHH KHCIOTa CHHTe3Nainn. bouukanaps
IPOBHTAMHKHIIAP - KAPOTHHOMMTAP Ba KapOTHH CHHTe3Naim. Mukobakre-
pusiap,  akTHHOMuueTnap, MeraHobakTepusnap By  BUTAMHHMHE
CHUHTE3NANH.
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HATOI'EH MUKPOOPIAHU3MUJIAP (BAKTEPUSLJIAP BA
3AMEBYPYTJIAP)

[aroren Oakrepusnmap omamiapaa, XaHBOWiapaa TypiH-TyMaH
KacalulMKiap — ByXKyara — kentupamd.  bBymapra  cradmmokokknap,
CTPENTOKOKK/IAP, MHEBMOKOKKIAP, MEHHHIOKOKKIAP, TOHOKOKKIAp
kupaau. bymap opamnapna Typam-TyMaH sUUIRCIAHMINHE - BYXKYAra
Kejrupand. Macanad, cradiokokiiap ozamaa WMNKOH (QypyHKy/)HE
By)Xynra kentupanu. Ilatoren cradunokokwiapra xopamonnap, Kyii pa
SUKUIAp, OTNap, OK KyEH Ba OK CHYKOHJIAp Xyda ungamcusaup. Ilatoren

CTPENTOKOKKIIAD ogaMia Ba xaliBoHmapaa TypIH-TyMaH
SUVIAFNAHAULIAPHY, THEeBMOKOKK/IAD NHEBMOHHAHM, MEHMHIOKOKKIAp
MEHHUHIHTHH, T'OHOKOKK aap FOHOpEs KaCAIUTUKJIAPUHHHT

cababuynapuanp. Babo kaca/sIMruHMHT cababuncn nacrepena, 6pyLesuiés
Kacamruau cababuncu 6pyueno koka Gakrepuscunup. [Taroren
aHadpod OGakTepusanap KOKMOI (CTONOHAK), GOTYmM3M, rasiu raurpeHa
(xOpacow), TYKHMaNapHMHr EMHPWIHIIM Ba GONIKA KacaJUNTHKIApHHHT
cababunnapuaup. IlatoreH kopuHeGakTepHsIap TMGTepUs KacaLIMTHHH,
HATOTeH MHUKOOAKTEpUANIAD CHI KACANUIHCHHM, NaTOTeH PHMKKeTCHsLTap
KHsuiranmi Tu (Cunnoll THG) KaCALIHIHHH By KyATa KeNTHPYBUHIAPAUP.

Veummxmapaa Xap XWl KaCaUIMKIapHH BYXKyIra KeiTUPYBUM
Gakrepusnapuu Quronatonorus gasv ypraHagu. OUTONATONOrHA tanu
XIX  acpuunr 30 jwwiapmma Tamkwi Tona Gommiarad.  Kacan
yonmimitapau 6upurdy 6¥mm6 J1.Kasaon TacBupnaras »au.

beppmnsn (1882) Gupuuum 6ynu6 Gaxrepyos KacaUTHKJIapUHHI
yprawamn. Xosupru saktaa 300 gaH opTEK Typra MaHCy® oyiran
yeumimkiapna Typau KaCalNIMKIapHU KY3FATyBUH CTIOPA XOCH KHUTyBYH
Ba cropa Xocusl KHIMaMuuran —Oaktepusnap, MUKOOakrepusiap,
neesiioMOHananap Ba OOIDKa MEKpoopraHM3miap MawiyMm. Kacan
TYFAUpPYBYMIAp opacuna MoHO(arnap (akar Gup Typrark yCHMaRKIApHY
Kaca/UlanTUpyBYMiap) Ba nonudarnap (KYn Typaard YCHMIMKIApHH
KacalnanTupyBumiiap) MawiyM. bakrepros kacaumkiaapHHMAT 25%
OM3HMNI MamIaKaTAMH3ra TYFpH Kelamd, Oy KaCAUIHKIAD MabITyM
apeaap Oyinva €xku KeHr MalIOHIapaa ydpalln MyMKHH. TeXHHK
YOUMIVMKIapHMHT  KacainaHmild HATHXKacHAa CaHOaTra KarTa 3apap
kentupagu. Macaiay, AaHaKIM pe3arop MeBalapia ydupadiuraH Kyiimim,
MaKKaKYXOpraa CYaull, akaHaNaIKLl KaCa/UTHKIAPpH KeHT TAPKAIraH.

Fysana yupaiiauran rommos wHatwxacuma 60%, Faanapia
ydpaiouras Kopaxkys HaTmxacnua 15-60% ra  sKum, NOMHUAOPA2
yupadauran pak Hatwkacuna 70-96% ra sKeH Xocma HOOY. Oymanu.
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Erous xypwininna ninnaTuaa uran Kaius, apuya, 6yx kabu napaxtiap xaMm
KeHdr MukEcHa 3apapiaHani.

@uTonaToreH IiceBAOMOHAxanap. BymapHuur Typuw xyma xym
6ynnb, xap xun YCUMITHKIApAA TYPIH KaCAUMKIap kysraTtami. Byrioiina
KOpaKysI Kaca/UIMTHHE BYKyIra KentapanH (62-pacm).

by xacamnwk 3apapnianran 1oH opkanu Tapkanamd. ¥V Kanana, AKIII,
Mexcuka, AcTpanmsna Ba Poccusrusr EBpolia KUCMHAA KEHT TapKanTaH.
Byfno#l YCHMIIMIMHMHT XamMMma OpraHiapuMHH 3apapiaiiin, XarTo apha,
XKABAAp BA CYJIMHH Xam 3apapiabimn.

62-pacM. ByFHoiHHEr GaKTepHO3 Kacaiury

Ps.malvacearum  ry3aga = roMMO3  KacamTHTWHH K¥3ratamn
KacajyiaHrad YCHMIIMKHUHT Gaprujia TYK-AIIHI IOMAIOK €k yubypuak
maknaard €M nornap maino Oymanw, mos xaMm zapapnamann. Keiun
KyCaKknap/a ONIMHNIa TYK-AIIiT, KeHHHYATMK KOpa PAHIJIH JOFIap XOCKI
6Ynanu. Tloscn Te3 cunaauran 6¥:1ub xonamm (63-pacm).

63-pacm. F¥3a, TaMaky Ba JaBIATMHUHT GaKTEPHO3 KACATUIH:
1-FY3aHMMT TOMMO3 KaCQIUTHTH; 2-TAMAKH GaKTEPH03it; 3-NaBIBIHHAHT KACATNARTaH Gapru.
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Kacannuk XxoCcWiHM kaMafitapumyn  Omiae  Oupra, TOJaHMHI
cudarura xaMm canbuil Tahcup Itamn. By KacainuMk 3apapiiasrad 9HTHT
OpKa/y TapKanafy, Oap4a HaxTakop paioHnapiaa yupaiam.

Ps.beticola naBjmary YcuMiMruga cus KacAUTMFMHE KY3raTafid.
Acocan KaHl fAaBJard Ba XallaK{l JIaBfMarvHu 3apapiaiinu. Bywmait
KacalutaHras JIaBJIarWHUHr MRJU3 TyCyHakjaapuiaa Typiau yemanap Xocu
6ynamm (64-pacm). Kacaummk Poccus sa AKUI na nasnarm skMnaguras
Oapua paifonnapia Tapkanrad. Y acocaH 3apapiaHraH ypyr, TYUPOK Ba
YCHUMITHKIIAp KOJIIUFU OPKAIH TAPKaIaiM.

64-pacm. JlaBnarHHHEr GaxTEpHO3 KaCaIuTH.

Ps. fobacia Tamaku yCUMIMIHHM KacauIaHTHPaaW, YHHHT Gapriapu
3apapnanmiin - HaTwkacuaa xocwin 40-50% ra  kaMasnoM, KacaiMk
3apapraHras Ypyr OpKalld TapKaJiaou.

Ps. angulata xaM taMaxu Gapriiia capyK-siLuFI PAHCTU IOFap XOCH
KHJTaag, Iy JOF1ap H9n/lard TYKuManap eMUupHiIain.

Ps. gorlenkovinum woii ycumauruma pak KacaUTHIMHH KYy3FaTaid.
Iyctnorm octuna OYprmamap xocwn 6ynamu. Kacammmk Tpysusna
TapKaJiras.

Ps. phaseoli nyxkakmow Ycummuriapuu sapapnaiinu. Bapriaapuaa
KYHFHp PaHIfIH AOFap Xocun Oynanu, xocmn 20-40% ra xamaiinb ketanu
(65-pacm).
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65-pacM.JTOBUSAMHT OAKTECPHO3 KAaCALTUT U
1- Raca/miauran 1yKKakiap; 2-KacaulaHTal A0H; 3-KapToHIKa TYranarBHHHT JOUPaBIH
HUPHALIH
bynapnaun TalKapH, Gena, xapToIlkKa, cab3u,  MOMHJIOD,
BSoapuHT (66- pacm);

66-pacM.bonpuHrHUHY aKTepHO3 KaCALTHTH:
1-kacamianran 6apr; 2-kacaigaHraH MeBa.

KOBYH, KOBOK, Kapam (67-pacM); ryjikapam, JIAHAKIIA  pe3aBop
MCBAJIAPAAH  HOK,
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A 3
67-pacm. KapaMHUHT BakTepros Kacamra:
I-xacanianran Gapr; 2-kaca/IaHTaH GAPTAATH YTKa3yBYM HANAPHWRI KYHIANAHT KeCHMH;
3-kacasnanras 6apraary ¥Txasysad HallIapHHHET Y3YHACHTA KECHMH.

TYT, E€HFOK, (68-pacM); NMTPYC YCHMIMKIAPIAH JMMOH, ANeIbCHH,
MaHgaphy (69-pacm);

68-pacm.[lauaxiu MeBa YCHMINKNAPUHIHT GAKTEPRO3 KACALITHIH
1-0aX¥pH HANM3HAATH PAK KACATIMIH, 2-O7XYPHIHET KaCamiaHTan 6apriapu; 3-0nXypHHEAT
KAaCANTaHTaH MEBACH.
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XOHa TYWIapuaaH oJaeadgpa, rvaumutiaapaa (70-pacM) Typid-TyMmaH
6axTepro3 Kaca/LIHKIApH TapKajraH.

70-pacM. I'HalMHTIAPHRHET CapHK KACRIUTHTH:
I-kacannadras nué3dacy; 2-KacalTaHTaH MUE3YaHUHY Y3YHACHTIa KECMAcH, 3-Kaca/UTanraH
THE3TAHHHT KYHAANAH KecMacH, 4-Kaca/UlaHraH JCHMITHK.



®uronaroren OGauumaaasap. Bynap xam Typan-Tyman 6yiu6,
yeumnmukiapaa  kacannuk  Kysraramd. Bac. mesentericus  vulgatus
MaKKaXyXopH cyTacuaa 0akTepuo3 KaCaUHIHHK Ky3rartamu (71-pacm).
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71-pacM. Makk Xy XOpHHANT BUNT KACA/UTATH:
1.2-3apapnanran yasrymitapuy; 3.5-kacaianran 6apriapy; 4-3apapaanran cyTacy

Xarro, ypuxk Ba madToMM MeBajsapHHM XaMm 3apapiaiinu, Gapriapu
3apapiaca, eMupwm6 keraguw. By kacammmk  Gupumum  MapTa
ApMaHUCTOH/IA aHHKIaHTaH,

®uroriaroren OakTtepuanapgan Bact. phytophtorum kapromkana
KOpacoH KacalfMrHuM  Kysratagy. OuTodropa NOACHHMHI MACTKH
TOMOHHIATW [APEHX}MMa TYKHMaTapuiaH YTkalyBuM Hailnap opKauu
Gowka sxofinapra yramu, most Mypt 6Yiub xomanu (72- pacm).

Kacaynuk 3apapiiadran TyryHaxnap ki TYDpOK OpKaidH TapKasa/u,
Oynna 5% nad 50% raua xocua HOOYq 6ynanu.

' 2
72-pacw. TTommop (1) Ba kapTour«aHusT (2) GaKTCPHO3 KACANIATH
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Bact. corotovorum ca63aBoTapAa UMPHLI KACAIIHTHHA KenTapud
qUKAPAIH.

Bact. tracheipilum 60apunr, TOMUIOp Ba Ty ouiiara Mancy6 Gomwka
YCUMIMKIIAp/a CYJMII KAaca/UIMIHM BYXyara kenrupand. by xacanmnux
myHé 6¥Huua KeHr TapkasiraH (73-pacm).

73-pacMm. IloMuIOpHUHI pak KacalII K
1-KacalIaHran NOMHUZOP; 2-CTH/IMAran Kacayuianran Mesa, 3-eTwirad (IMINray) KacanaHran
MeRa;, 4- DOSCHHMHT KYHTATAHT Ba y3yHACHIa KECMacH

Bact.amylivirum MeBamM nmapaxmiapAa KyHHil KacaUmIHHU
BY)KYAra KENTUPA/W, aTUPIyOIUIAp OUNACHHEHT 36 Tara sIKUH TypPUHH
3apapsiaiinu, aiffHMKca HOK Ba O/IMa KNl 3apapiaHaiy. Kacasnanrad ryn
HOBJ@/IAp Ba IMITMAraH Mesaiap Kopaiu6 komaan. Kacaniux xyna karra
3apap KeaTHpatd. Y kY1 MamilaKariapaa Tapkajiran (74-pacm).

» =
74-pacM. MeBanH AapaxTIapHEHT Ky HHIN Kacamry:
1-Kkacannanran Tyuy; 2-kacanauran 6apriapy; 3-kacaliaHran NoscH,
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Chromobacterium crevanense ty3a YouMIIMTHAA WIOM3  yupain
Kacamruen Byxynra Kexrupagu.  Chromobacterium vitivorum —— Tox
TOACHHM KacamtanTapain (75-pacm).

75-pacm. Tok HOBRACHHHHT HEKPO3 KaCalTHru
. ®uronaroren 3amGypyraap. Typmu mamnakatnapaa 150 i
Mobaliuuaa 187 typra mamcy6 Verticillium 3aMOYpPYFH TONMTAHITUATH
TYFPUCHIA MABJIYMOTIIAD TYTUIAHIaH, Hlynapnan Poccusina 56 Typu Ba 9
Ta Typ H4Maary gopMaiaps, S"pTa Ocuéna 23 ta Typu, V36exucronna 14
Ta Typra MaHcy0 6¥nran Bakuwutapu yupaiim. Bynapnan ry3a Yoummruna
BHIIT KACAJUTHIMHHE KY3raTagu.

Vp‘ra Ocuéna Oy xacaymukeun Onpuuay  6Vim6 1928  itwima
3anpomeroB amukiaran. 1929 iwim sca Syesckumii 0y KacalTuKHK
BYKyITa KenTHpaauran 3ambypyr — Verticillium dahliae #u Tonamm. by
Kaca/uuk Apmanrcton, Osap6aibkon, T OXUKMCTOH, TypkmanucTos Ba
V36exucronnunr Oapua BUITOATNAPHAA YYPAUIHHH KYITHHA OaMMJIap
aHHKIaraHsap.

Kacawmik KeHr TapKamTuuiasusr acocwmii cababm, Gup epra y3ok
Myanat 6Mp Xun YeHMimK sxmminanp. Kacanmvk acocan xacamianran
yeumimknap xommaru, Geroma yrap, TYTIPOK, CYB, 3apapiiaHraH ypyF,
XarTo XaBo opKanM Tapkaganu.Vert.dahliae cymbuii osyka MYXUTH/IE,
aiiHuKca, Yarek 03yka MyXuTHAa sxmu Vcanu. bowka  3ambypyriap
CHHI'apH aBBandra oManok, 6up 03 GYprub xyrapmwmran, ok paHriu
MuLena Xocun xunamy, 10 xyspan keiinn Ky panr sa XKATap panrra
KHPaJIH. :

Koitouuscn ropax, sun 1,5-3,5MKMm, 3-7 kyn YTray, Munenuiizan xap
TOMOHIA Typiy KaTTauKaary mydakuanap tapkanaas. by nyaxyanapaan
Xap TOMOHra Kapa® 2-3 TamaH rudanap HAK3AW, KOJOHUsiCH OHp
XyXalipany, OBAICHMOH, paHrcus, 1,5-2,7mkm Karraymkaa. [udanap
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YYHla KOHMAMAJIAD XoCwi Oynamu. VYiapoad Tamkapd, ouwsiaap,
XJIaMHAOCTIOPANap Ba MHKPOCKIEPOLMIIAp XaM XOCHI OYaaan.

by mapasur ry3a YCUMIMIHHUHT YTKa3yBYd Haltuanap CHCTEMAaCHHH
3apapraiiiy, y epaa MHUEIMH XOCHI Kunand. Muuenuiina rudanapausr
yuuna Kymrad KOHHIOUANAp XOcuI OYynagd, XOHMAWANAP YCHMIMKHMHI
GyTyn Tamac 6¥inab rapkamand. Y CHMJIMKHHHT bapruga capuk normnap
XOCHI OY7nanm, kefiuH YCUMIMK cYauHKupa® xonamu. V aiimmkca, ¥y3ara
PUBOXUTAHHIN JABPUHUMHT GOLIMAA KyUlH TabCHp 3Tany, GyHia ypyrnamuia
Oaprapy 1-2 xyw uummagk cynmub konamu. YHHHMrynaa xam Gakrepnos
Kacasuturs yupaiigun (76-pacm).

@®HTONATOreH GAKTEPUSIAPHHHT TAPKAJMIIA BA yaapra Kapuin
Kypam dopanapu. Typiu-ryman GakTepuo3  KacCa/UTMKIAPHHHMHT
TapKaIMIIK/Id aCOCHH BOCHTA YPYFIMp, YYHKH YPYFHMHI HYMra KuUpub
ofraH €KY 103acra Enuiran (purouaToreH OakTepusuiap KU COBYFMIAH
Xumosnanrad Oynanu. Vpyr ysranga Gakrepusuiap €I BHXOIIApHU
3apapialiid, CYHrpa JTkasyBuM cucTeMa OpKald Kyrapwmb, OyryH
YeuMmnuKHM sapapradizu. ByHnad Taumkapu sapapianraH ypyF opKaiu
Kacayk OGomka pafioHnapra XaM TapKIMIOH MYMKHH, YpyFag
Tamkapy, 6akTepro3 KacalIMKIApH 3apapianral Kajamuanap, TyraHakiap
OpKanu XaMm 0olnka »oiaapra TapKaiuiuy MyMKHH.

Acocan 0aKTepuo3 KacaUTHKIApd Kacal YCMMIHKIAp KOJIUFU
(opramtapd) opxand TapKanalu. bab3aH EMPMp TOMYWIADU OPKAIH XaMm
KaCalTUK TapKamany MyMKHH. CyB XaM KacasTHK TapKaTHILAZ acocHii
BocuTanapaaH Oupu xwucobnawanu. DakrepHos  kacauiMKnapHHHMHED
TapKanMiaa HeMmaToJanap, IUMMHMINNKIAp, KYUUIAP XaM BOCHTAud
Oy MyMKHH.

76-pacM. YHHHUT JIHWHT BUIT KACATULMTH
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baxrepuo3 KacaJuIMKIapura Kapmid Kypamt oau® Gopuul y4yH
OakTeprsnap OHOJOTUSCHHHM, YJap YYpallurad ®oimapHu AXmu Ouiuim
3apyp. baktepmosiiapra Kapimm acocaH, KMMEBHI, arpoTexXHUKasuif Ba
6uonoruk ycymiapaa Kypair onu6 Sopuiaau.

1. Kumépnil ycysaa Kypalniyia ypyFHM dKUIIAaH OJIAH JOpHall,
KanaMua Ba TYTYHAKIAPDHH [e3uH(peKLUsIIall 3apyp.

2.ArporexHukaBuil ycynaa TYNPOKHH Ae3UH(DEKNMANALI, epra gxiiy
nmaos Gepuill, 3apapianrad YCUMIMKIAPHU JapX0JT JatafaH onubd 4uKub
KeTHO KyHIupHII 3apyp.

3. buonorMk ycyiadga TynpoKJa aHTOIOHHCT OakTepHsIapHMHT
PHBOMIIAHMINM YYYyH Kynail mapout spaTud Oepuin 3apyp.

Huxoar Gakrepuo3s xacayuTHKIapura YMaaMia YCUMITHKIIAD HAaBHHU
APATHUIL XaM MYXHM axaMuaTra 3ra 0yrad yopanapiad SupUAup.

UMMYHUTET TYFPUCHIATH TABJIUMOT

Oxymnu  xacawmMKiIapuuHr 0abs3sd  Xuwiw Owiad KacaulaHud
Ty3alrdaH oOfaM HIy Kacayuukmapra Oepwnmaimuran OYMO Koimmiun
ANTaKavyoH MabiyMm OYaran sgu. Macanan, Oup Mapra kuzamuk Ouiad
OFpHraH 607z MKKMHYIK Mapra 6y kacautik OwiaH KacaulaHMaiiny; omam
OPranM3MHMHUHI KaCAUIMK TYFIUPYBYM MHKpoGiapra OepuiMaciury
AMMYHHTET JeHunnany. Mmmynurtet ¢usnoNOoTHK XUMOs
PeaKiysnapuHMHr Mypakkad KoMIUlekcuaan ubopar.

HvMmysonorus  Qanuwnu  puBowuiantupuimiga Jlym  [lacrep,
.M. Meunukos, Py, bepuur, JL.C.llenxorckuii, T.H.I'abpuuepckuii,
bopxe, Opmux Ba Gomikanap ¥3 xuccanapweu Kywradigap. Ummyruter
TYpJIapH Ba IAKJUIAPHHUHT TypJM Kiaccudukanuscu mabiayM. lynapias
38r omaMi kiaccupuraumara Myeoduk: tabumil ummyHurer (OynuHr
TYFfMa Typra ajoKaiop TypH Ba Xa€r AaBOMMIA OPTTUPWIraH TYypH
MabiyM) Ba CyHbLMH HMmydHdTer (OyHH BaKUMHAIMAAAH KeHMH maigo
OVnanuran aKTUB UMMYHUTET Ba opramusmra unidobaxu 3apnobmap &xu
ramma moOynumiap O0OpWIraHHAaH KeliHH Xocws OyjaamraH naccus
AMMYHHTET) HH ¥praHaMus.

Tabunii nMmyHuTeT. By MMMYHHTETHHHT TYFMa TYPH KacajUTHKKa
OepuIMaciuKHK  BYXKy[ra Kearupamdl. Y OpraHu3MHHHI OHONOTHK
XycycusrTaapunad keaud umkasy. Macanal, ozamiap Kopamos yJaary,
ToBYK Babocn Ba 6oImka kacaulkiap OunaH kacannaumaiimm. Tyrma
UMMYHMTETA Xyxalpaiapia pyii Oepaaurad OMOXMMHSABHHA Iponecciap
KaTTa axamuarra sra. OpaM [OKyMAM KacajuTuk Omnap KacauiaHuO
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Oysranuian CYHI YHUHI OpraHM3MHAa MMMYHHTET maiino 6¥iamu, Gy
xaéTHa OpTTUPWITaH TYPUIHD.

WmmynureTRUET Oy TypH Hachgad-Hacira yrMaiian. Macanas, ogam
Onp Mapra Kykityran, KH3aMHUK, Ty/speMMs OWIaH KacalJaH[aHUIAH
xeilun xocun 6¥nran nMMyHHTET yMp O¥iiu caknanamn. Jlekwn Gab3u 6up
KacaJUIMKIap/iaH KeHMH XocHa OYnraH MMMYHHTET Y30K MYILIAT/if
OYnmaiimy Ba opranusm OHMp Hewa Mapra OFPHINM MyMKMH. Macaman, A
TUIIIATY BUPYCAaH Daitno OYnrad rpunnaas cyur ummysntet 1-2 iun, B
TUIJArY BUPYCIaH Naiao 6Yiran rpunniad cyar 3-6 Hu1 qaBoM jTamu.

YakanoknapHUHT TaCCHUB MMMYHHWTETH OH4 OPraHU3MMAArd Hymao
OpKaI¥ KOpMH/ary 0onara €Ki OHa CYTH OPKAH YaKaIOKKA aHTHTeNanap
yramu. ByHOali MMMYHUTET KHCKAa Myouarn# Oynamw, JEeKMH YHUHI
axaMHATH HMXOATAA KaTTa, YyHKH y 6 oif MoOaliHuna Opranu3MAau MUKpo6
FOKHIIKNIAH XUMOS KIHO Typasu.

Cyubuit nmmynnrter. I0xymnu Kacaymmik nafino G¥ynmacnuru yuyn
Oy HMMMYHMTET OpraHu3MIa CyHbui iy Ounas spatunamM. Cynbuit
HMMYHUTCTHMHT aKTHB Ba maccHB Qopmanapu 6op. Axtus (opmacu
o/aM OpraHusMura HoOyA KWIMHTaH &€ku 3audranrrupunrad Baxuuua
1000pHIIT OUIaH XOCHT KIWIHHAIH,

SaumamTUpmirad  THPUK Mukpobiapuan HOopar —BakugHAIAp
WMOIJIATANTAHAd HMMMYHUTET 3-5Hmi, HOOYyN KWIMHrad MukpoGmap
BaKLMHACH HUINATHITanAa Oup Huriraya 1aBoM STaau.

CyHpulft UMMYHHTSTHMHI (faccHB (opMacu o0zaMm OpraHu3MHra
HMMyHOaHTUTeanap 1000OpWITaHna XocHn Oynagm. AHTHTeNaiap
xacayuragran XalBOHNAPHUHT XOH 3aploOuaaH onuHamu. Ilaccus cynbmii
uMMyHuTeT OMp off arpodmma caknmaHagd, CyHrpa adTHTexanap
EMUPHIANN Ba OpraHU3MAAH YUKapuO TanuaHaIy.

Maxasuih ummyHuTeT Xam 6yaub, ynu A.M.bespenka anuknaras.
by Typnu opran Ba TYKkMManapia Ky3raryBuumra OepmiMacIfAKHUHT
maxaumii xunu. Macanan, BakIdHa MUMpwWica, Kacamdk Soumanmaiiay,
dyHKA HMHIMYKa HYaKHUHI IOWUIMK Hapiacd  Babo  BubGpwoHura
OepunmMaliguran 6ynub xomanu. Muax gepopmpa miasMmatHk Xyskafipanap
6yaub, ynap MukpoOmapra Kapliy aHTuTeNanap Wunab uukapagd sa
MMKpobstapra camOuif TaBCHp ITAIH.

Hmvmynurer daxropnapu Ba MEXaHU3IMITapH. Onamuau
Kacannuiapra OepunMaiirad Kuiub KyazwraH XuMmos Qakropaapu
coenuduK, SbHU MabiIyM Oup Ky3raTyBumura KapaTwiral Ba HOCIEHU(HK,
STBHU OJaM Ba KYUTHHA XafiBownapra xoc 6ymuiuym Mymxus. Hocrewuduk
thakTopnap XunMMa-Xuil MUKPOOPraHM3MIIapra Kapllil XHMOSHU aMasra
OLIFpaJN.
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Onam Ba xafiBOH OpraHW3MMIA [ATOreH MHUKPOOJIAp KHPHIUMra
TYCKHHIIVMK KHIaJHIaH &K yJapHn HOOya KunaguraH Tabuuii XaMos
socuTanapu Gop. bynapra tepu, WK napaiap, aumda, Huak, sa
OLIKO30H LUMPACH, JIM30UUM (epMeHTH, JT, cadpo Ba Golikanap MHCOI
6ynann. Tepu opraHM3Mra KynruHa MUKPOGIapHHHT KHpummra iy
Kyiimaiiaurad Tycuk 6Y:mmb xusmar kuiaan. YHuad axpainb rTypaanra
Tep Ba & Oesnap Tapkubuna GYnraH cyT Ba &F KMCIOTATAPHHHT canbuii
TabCUPUIUD, Tepura rymrad Mukpobnap 30 MuHyT#aH cyur HOGYH
Oynamu. Arap Tepu mduioc G¥ica, yHHHr GaKTepHIMILTHK xXoccanapn
CyCalii6 KeTajd, WyHHHr Y4yH TEPHHA AOMM TO3a XONAA CAKIALI MyXHM
axaMusITTa 3ra.

Bypyws, xankym, Hadac #ynnapy, Huax, CHEAHK-TRHOCH Hynnapu Ba
KY3 KOHBIOHKTUBJAADMHMHI IUW/LIMK NAapiacM fgHAja KywWId XHAMOs
xoccanapura ara. By wunmnmiunk ky3 &wm, cynak, xasm 6e3gapu niuiab
HKAPAINTal CeKpeTap TapkuOuna Kynrusa Mukpobaapra canbuil TabCHp
ITYBYM anoxuia mopjanap Oymamu. Ana myspall Mojianapnan Oupu
TAZONEMAND, Y KYUFHHA CanpoduT MUKpOOTApra, aTOreH MuKpodmapra
TaBCHP JTaAH, BA YIaPHH 3DATAG I0G0PHIL XYCyCHATHTA T4,

Hadac #yanapy mwiuMk napracHHHHr JuuTenmiics OpraHusMra
KMpPraH MaTored GaKTepusiapHy yuuiab Koaad Ba TAIIKAPUra YHKApa/M.
OHr Maiina 3appavanap I1onka anbBeosanapura etud Gopann sa Gy epaa
darountiap ToMoRuaaH TyTH6 KomuHanW, yHuaH nnmba TyTyHIapyra
YTKa3uIa/IM Ba 3apapCH3IaHTUPRIALIM.

WN.F.MeunuKoB GarounTo3 Ha3apUsICHHMHI aCOCHUMCH XHCOGIaHAMM.
by HasapusHuHr MabHOCH LIYHIAH WOODPAT: OPIaHM3MIa TANIKM MyXATIAH
KHpra# MHUKPOOPIaHM3MIIADHH ME30AepMa XyKalpanapu XasM Kdiauo
100opamu.  Momanop  sefikountaap, JmMdoudTiap, MOBOLMTIAP,
IUTA3MaTHK Xyxakpanap ¢aromuriiapra Mucon 6ymaau.

Kynruua 1okymin kacaitikiap BaKTuaa 6eMOPHUET KOH 3apnobuma
crenuuK aHTATENIAIAP XOCH GYiraau, ynapHu MabilyM aHTHICH OPKAIH
Oumn MyMKknH. HMMyHHTeT peakiUsu1apu crietnduk Ba HUXOATAA Ce3TUp
6Ynu0, NMarHOCTHKANA KeHT KYJLIaHILTAIH.

WMMMyHUTET  peakuManapu  arnuOTHHAUMSA,  NpeLMNMTALms,
KOMILUIEMCHTHE  GOFIall  peakumsnapuanp. VMMyHHTET peakuuanapu
AHTUICH OWIAH aAHTWTENAHMHT Cleuu(uK paBWlIA2  §3ap0  TabCHP
STHMUIMIa aCOCAaHTaH.

Mabsym antdremyap &pnammaa Oemop EkM  TeKITMpHiaSTIaH
OIaMHUHI KOH 3apro0uma awurTwrenanap Oop HYKIMMMEM aHUKNALL
MYMKHH.
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ATrITOTHHALHS peaknusicH.  ATTIFOTHHALHAS peaKUrACH
aHTuTenanap (arrMOTHHMEIAP) HUHI SXTAT MHKPOO Xyxadpaiaph Eku
Oomka Xyxaiipanap OwmiaH crefiu(uK paBuIiga ¥3apo TabCUp JTHIIHMTA
acocnanran. lllywmall y3apo Tapcup HaTibkacuua YykMara TyIIaaurad
ariloMepar 3appaitap xocuw1 Oynazm (arrmotuHar). By peakmws HKKd
dazama Yramu: Oupunum dazacu - aHrured OWiaH aHTWTEIAHMHI
crierrd UK Tap3ga OUPHKMINM, MKKHHYHCH — Hocrmelm(uk ¢asa, sbHA
Ky3ra KYpyHaJuraH arriioTHHAT X0CuiT O Tuiumup.

ArTAOTHHAT HaTpHi X0pUA MINTHPOKHAA YYyKMara TyIma/au.
ATTIIOTHHATAArY MMKpOOprasM3Mjiap Y30K BakKTraua THPHK KOMaIH,
JIEXVH XapaKaTHaHIUIHHY HYKoTaan. ArriiOTHHAIAA PeaKUMACH IOKYMIH
KacanmUISIapHUBT CEPOAOTUK AMAIHOCTHKACHHH XaM/a akpaTHO ONWHTaH
MUKPOONApHHUHT  QHTUIFEH CTPYKTYpacWHH AaHMKIAIH YYyH  KeHr
KYJUIaHUTIAAH.

Hpennnurauus peaknusicd. by peakuusiiapia MHITUPOK 3Tajurad
agTUTENaiap upenunuTHHiIapaup. Oprauu3Muaa Xocwi Oynaauran maina
OUCTIEPCIIH aHTUTEH - aHTHTEeNa KOMIUIEKCH OIOuil Meronnapnaa Kyiniran
npeLunUTalMsA peakuusacuna MabayM O¥nagu. Macanas, Ky»HHIpry, TOYH,
TYJSApEeMHs, MEHUHIUT [UArHOCTUKACUJA XAIKACHMOH IIPCLHIIHTAINA
peaxumsicugan doiinananunand. ByHMHEr y9yH WHruvka npoSupkarapra
Maxcyc UMMYH 3apio0 KyHunanay Ba YHIA XKy[a dXTHETIMK OGrunaH KoruiaM
Km0 aHTUreH Tywupunaid. MKku CYIOKIMK derapacuia Xaiika, SbHHU
IpeLMayTaT naiae OYIuLIY TerHIUIM aHTUreH OOPIMIMEE Ky pcaTa/u.

KomiuieMeHTHH OHPHKTHPHII peaknusicM. bakrepuai, BHpYC,
npoto30il  nadexuMsnapuaa OGemopnap KOH 3apmo0OWiard aHTHTeHHH
TOMMLI YYyH, INYHHHIJEK, Kacal KUIIWiapaaH axparud OojHHras
BUPYCIIADHW aHHKIALl Ba TUOMHU Oejrdnall y4dyH ULy peaklusiaH
dodinanasunany. by peakuusaza aHTUI'€H, aHTHTeNa Ba KOMIUIEMEHTAAH
TaIKapy, peaKis HaTWXKacHH) HoaaIaliiurad reMOINTHK CUCTEMA XaM
HIITHPOK 2tanu. KoMruieMeHTHH OMpUKTHPHID peakuuscu uxku dazana
yramu. bupurum dazana - KOMIUIEMEHT HIDTUPOKYMAA AHTHTEH OriaH
aHTHTENAaHUHT  ¥3ap0  TabCUPHHHM, HKKMHUYMCHAAZ KOMIUIEMEHTHUHI
OMpHKAID JapaKACHHU TeMOJIHTHK cHcreMma &Epaampaa Ouinub oo
MYMKHH.

KomrimemeHTHH  OHpHKTHDMIH  peakuusicu 3axm  (Baccepman
peaxuusci), cyszak (bopxkanry peakuusicH), TOKCOMNA3MO3, PUKKETCHO3 Ba
BHPYC KaCaJUIMKJIapy JUACHOCTHKACKAA KYUIaHIIaaM.
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AHTUBUOTHKJIAP BA ®UTOHLHUJIAP

MukpoopranusmMnap opacuza  aHTArOHH3M  KeHr TapKaJraH.
OBOMOLAOH TapakKuT HaTHKACHAA OWP Typ MKKHHUH TYPHHUHT
PUBOXIIAHHIINTA TYCKUHAWK KATYBYM YCYJANAPHM APATHINIA HHTHITAH.
[lysnait pakroprapaan 6npu aHTHOHOTHKIAPIMD. AHTHOMOTHKNED omaM
Ba XaMBOH OpraHM3MH/Ia Kacaliuk TYFOUPYBUH alpuMm
MHKPOOPraHusMIapHu HOOyA Kwiamd. MacanaH, CTPENTOMHUHMH TypiiH
MHKpoOOnapra KapiuW, NeHHIWLIMH CTaQUIOKOKK, rasim raHrpena,
KOKUION, — GOTYJM3M  KacalHMKIapMHA  KY3raTyBumapra Kapury
WILTATHIIAHA.

Hennuunnun Mukpo6 xyxalipacuaa okcmn sa HYKIEONpoTewiap
AIMAIMHAIIH - TIpoLeccH  Oy3wiMIIMLa TAsCHp OSTami. | leHMImUIMH
(C16H1304N-S) Penicillium chrisogenium Ba Pen.notatum gas onuzaan. v
rpaM MycOar Oakrepusnapra Takcup 3Tagu. [IeHHUWIIMHHUMHI Yajia
CUHTETHK  Typjiapu:  METULM/UIMH,  OKCAlMATHH,  KJOKCALMILIHH,
AHKTIOKCAIIUUIMH, — aMIOULW/UIMH, HaQIUUIIHH, KapOOHUWDIHH  Ba
GolIKanap cTadMIOKOKKIAPTa Kapiiy MILIaTHIA M.

Tynpokaa smoBux Hypmu 3ambypyrmap - aKTMHOMUIICTIapAan
KYIIyHa KHMMATIY aHTHOHOTHKAAD ONMHAiH. By 3aMOypyriap cobuK
coser ONIUMJIIapU H.A Kpacwisnnkos, A.H.Kopsuenko Ba
C.A.AckapoBaiap TOMOHUaH aTpodIHua YpraHwiras.

1951 #unna coper omamnapu I.®.I'ayse Ba M.T" Bpaxuukornap
Hypiu 3aMOypytiiapian aibGOMULUMH axpaTb onauwiap, Gy npenapar
CTaQWIOKOKK, MHEBMOKOKK Ba  JIM3CHTEPHS  Ta8KUACHTA KapLiu
uutmatMnamm. 1952 funna  SpUTPOMUHMH  onMHAamu, Oy npenapar
MHKpoGIlapra, pukkeTcHsuIapra ga 6an3u BHpycaapra TahCUP ITAAH.

Ouronunanap. B.UILTokuH rokcak yeummaKnapaaH — axparud
OJIMHTaH Ba MUKpOGIIApra Kapiud MiIATHIAAMIAH MOLIANApra GHTOHIH
HoMuHM Oepran. QUTOHUMANAD XKya KYII yeumnuknapua xocun 6ynanm,
KYMIlaZiad, anodia, AyKKaKIOLAp AYyKKarnna, TYpiu Tallafouiapaa,
TOp9MLid, TOMHIOpP, XpeH, 3BKAIMNT, 4epéMyXa, KalinH IMpacHia
yupainau. ARnuKca, IME3 Ba CAPUMCOKIA duronnuanap xyn 6ynaxa. Ynap
Gaktepuanap, akTHHOMUUET/AP, samOypyriiap, coana  xaitBommap,
Xawaporiap Ba 6akrepuodariapra Tabcup 3Tau.

Océrp Oanmrupan SKMONMH ONMHAAA  Ba I'DHIHIIa  Kapinu
nmnaranaan. Tyxym okuga, cynakna, ky3 émmua, Gairamaa TH30LEM
6y11u6, canpodur GaxTepusIapHM SpUTHLI XyCYCHATHTA 3Ta.
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BHPYCJIAPHUHI HHAKJIH, I'YPYXJAPU BA
CUCTEMATHUKACH

Bupycnapau yprasamuran  ¢aH  Bupycosorusi  ge6  aranaud.
Bupycnap yonmiaHkIapa, XaliBoHnapaa Ba OOMIKA OpraHu3MiIapaa Typin-
TyMaH KacaulMKiIap Kysraragu. Bupycrnap KauoH Ba Kaumail naiino
G6YATaHIurd HOMaBJTyM, aMMO Xap X rumotesanap mapxyx. XVII acp
oXMpJapuja MIUIaHrad 6ah3d pacMiapia UHIWITARIUIAHE, KHITWIAPHK
MMOXJIM KWTHO KU ynap OEFHHEHT MOJ Ty&Fura YXiarnd dns3wiranTuraHu
Kypuiml MyMKuH. ByHuHr cababm inysmaxd, ywa gaspha, AHCIHsSAa
olaMJIapPHHM aH4a Ky4cu3 yTajurag Moj deuaru Ounad smiiab, yiapaa onam
qeyarura Xapiid HUMMYHHUTET XOCHA KWiumin Gouuladrad sau. Kymuunuk
OyHra wy6xa OwmaH kapap oau. YyHku ynapma, Oy Xwi owmujaur
HATHDKAcHila OAaMiIapra MOJIHHHI TabuaTH YTHUIM MYMKHH, gerad Gukp
XYKM Cypap 31H.

bupnnun 6Ynub oxamiiapia yypaliaurad BUPYCITH KacaJUTHK - YUH
qedaKk TYFpHCHIZ Mabiymornap maiigo Oynraw sgu. Keliunuanuk ona
Yeumiuruma yupaliauradg  BHPYCIM  KaCAUIMKIAD TYFPHCHAA  XaMm
Mabiymomiap nafigo OYnou. 1886 fimnu uemuc onumu Anonbd Maitep
I'onnmanausna Tamakn YOUMIATHAA YUpalaural MO3auMKa KacaUTMIMHM
TEeKIIMPadHd Ba KACAUTHK corioM Oapriapra Oapr IIMpacH OpKaid
FOKHLTMAN Ky3aTagd. Y V3 HIWIapH HATWXKacHAa TaMakd YCUMIIMIHIa
KacalguKHU BYXYyOra KeJTupyBuu Oaktepms 0op JKaH, JeraH xyrocara
Kei1agu.

Pyc onmmu [ .M. .Mpanosckuit 1892 iinn Kpumpa Maiiep Taxpuba-
JrapuHy cHad kypamn. byHnan tamkapy, y TaMakd YCHMIMTHIA MO3awKa
KaCa/UTMIMHH BYXYAra KeJITHPYBUM MHKpoO O¥nub, y HuxosTaa malina
JKaHITMIHHE Ba XaTTo Gakrepuan QUIbTpIapiaH xaMm YyTud KeTHInuHM
xypcatub Gepamu. Yuunr 6y uuuiapung bedepunk Taxpubanap acocuaa
rtacaminainn. [Uysnait kw6, Bupycosoris (aHura acoc CONMHALM.
Jlexun 50 fimn mobaitnpna yorvnmkiap/ia Ba XaldBowiapAa ydpaiauran
BHPYCJIH KAC/UTHKIIGPHH YPraHuil XXyaa TApKoK xoJ/a oaub Sopuiiu.

Veumnuknapaa ydupaliTuran BUPYCIH KACAUTAKIAPIAH OHT SIXUIA
YprasunraHd Tamaky Mozaukacy. KeluHyYaJiuxk BUPYC/HapHUHI KUMEBuHH
TapKUONHY aHUKNIAL MUIAPH XaM Mo3anka yeTuaa onud Oopuian.

Tamakn YcuMmauraHgsr Bupyc 3appadacuia 5% PHK Ba 95% oxcu
OVmangu. JlexkuH paHrny xapampa yupaiinurad moszaukajaa Ba KYTIIIMHa
XaliBoHnapaa ydpafigurad Bupycnapma Ba Oakrepmotargapma JHK
yupanriyy Hmuzuarep 1934 fininga kypearTras 3an.
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Bupycnap Guonormk Mukpockonua kypusmaiinu, cyabuii 03yKa
MYXHTHAA YeMaliu, hakaT JCUMIMK, XalBOH, OfiaM OpraHM3Mura Kapraa
THPHKJIAIMHYA HAMOSH 3Ta/IM.

XO34pru BakIAa BHPYCIAPHMHT O4aM Ba XallBOWIApHA Typiu
Kacaanmknap kysraryBun 1000 nam, Yemmnuknapaa 800 nan opTk TypH
MabJlyM Jecak ajamvacak kepak. Keluuru funiap vamaa ogamaa Typian
KacanMKIap Ky3raTyBul Kyrnalb BHPYCiap TOMUATaH.

Tpaxoma, kn3aMuK, KyTypHil, YMHYEYAK, CyBUEHAK, HIOJHOMHEINT,
TpUT Ba Kynruda OOLIKa KacauIUKIAp BHPYCHap OpKaIM BYXYIra
Kena/i. Bupycon  KacalMkiap HATIKAacMaa KYNIMHA  XalBOHJap
3apapjaHany, MajaHui YCUMIMKIADHUHT XOCWIN Kamaiub ketaad. Bynna
ycuMmuKiap OapruHunr  Xykalipajapu eMHpWI4NW, paurd  OKapuo,
Oypamu6, Oypuimn®, OYitw yomail makama 6yauG konaau, Gan3an sca
THITOKOTHITH BA HIU3/1APU XaM 3apapiiaHain.

Yeumank BHPYCIAPHHHAT TY3HJIMIIE Ba Tapkuou. Bupycnap cdepa
€KH TadKya WaKINgard OKCUIM KOOHK Ba YHMHT WHMAA Koiauirad
HYKIEUH KYCIoTaal ubopar 6ynamy. HyxnenH kucnora mukaopu 15-45%
aTpodua, CMpai CUMMeTpUssINIapaa 5%, Garwinaiapra yXmanapuaa
1% ra sxun; 6ap3u Bakummapuna 20% ra aKaH JAOWLIAP XaM yupaiiiu.
bynappas Taiukapu Bupyc KpucTannapuia 50% ra SkuH CyB Xam Oynanm.

Ky#unary xanBanga 6aw3u OUp YCUMIIMK Ba XaiBOH BHPYCAGPUHHUHI
Yauamu Kextipmiras (25-xansan).

Tamaku Yeumamry Mo3avkacw  BUpycM TaéKya  IDAKIHAArH
HYKenpotenmp. Ynap supuonnap me6 artanaau. Bupmomnmap 6omika
OpraHu3Mylapra KUpraHaan cYHr Y3MHWUHI TUPUKITATHRN HaMOSH KUJIau.
Tamaky YCUMIMIAHY KacaITMKIApUHU Ypravmin xapaéunna HBaHoBCKHi
Gupyuun  OYnub, 3apapnadraH Gapriapsa  Mo3aEKa ajioMatH  Gop
Gaprnapaa kpuctaniapru Kyprad. by Kpuctauiap AXummM dpuiiiu, yaapHu
amMopd Xonnd axpaTHOG ONMII MYMKHH, IHXOST Kaiftajas Kpucrammap
XOCHJI KMITMIL XaM MYMKOH. Xap Oup KpUCTan MUIHOHIRD BHpYC
3appavacuiad ubopat 6ynaam. TMB 3appadacy §ku BHpHOH PUOOHYKIICHH
kucnota (PHK) nan ubopar 6§mub, ycrnnan okeun koOux 6unan ypanras.
Kobuk karncun ae6 atamamy (rpexya Kanca —KyTH AeMaKaup).
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25-xxagBan
Xap Xuil WAKIAH BUPYCIAPHUHT YiuaMnapu

T

Bupyc sappasanaps Yuamu (HM) j
TaéxkvacumoH EKH HIICHMOH BUpPYCaap ]‘
lamakn Mo3auKkacy BUpycH | 300x18 i
Kaprouwkanusar X-sapycu 1 450x13 [
Kana napnRaruHeHT capHK BUpYCH 1200x10 |
HzomeTpuk 3appaganap !
BoapuHrHAnr MO3anka BEPYCH 30 !
ApHaHHHT CapyK 1TaKaHa BUPYCH 25 i
TamakuHMHT HEKPO3 BHPYCH 26 :
Typuencuusr capuk Mo3arxa BAPYCH 28 !
Panriy KapaMHEHHT MO32UKa BHPYCH 50
Kytypum Bupycu 110--120
Kopamorsary geuak BupycH 225305
TMonuromuennt BApycH 27
Smyp(OKCHM) BHpYCH 20—32
bakTeprodaraap Soiacu 47—-104
baxteprodaraap xymu 10—225
bauuansp sappayanap
Beaarmiur Mo3auka BUpYCH 58x18+52x18+42x18 |
KaproulkanuHr capik Makana BAPYCH 380x75 ]

OKcunnu kancua MOHOMeprnapAaH ubopar, ynap karicomepsiap ae6
aranagu. Xap Oup BUpycHark Kancomepiap coHd goum Gup xun 6¥namm
(MacanaH, MONMOMHENHT BHpycwia 32 Ta, Tamaku BHpycuza 2130 T1a
cy060upuk maBxKym).

Kancun Ownan ypanradn Hyk/IeMH KUCIOTAa HyKieokamcuna aed
arajaj. bab3m xancuniap ycrunan koOuk Owman Ypanamu, 6y xoOux
nemioc 2ed aranub, neruiomepnapaas ubopart. bab3u BEpycIapaa newsoc
BUPYC OKCHIMAAH ubopar G6¥nca, Oomkamapuza sca Xarto JTUnMmiap,
TIMKOIpOTEHAnap Ba ¢pepMeHTnap xam yupaiau.

1955 #unga X.@perkens-Konpar Ba P.YwibaMce TaMaky Mo3auKaci
supycunn PHK cunu axparu6 ongunap Ba yHM Tamaku YeuMurura
toKTHpunranaa supyc PHK iokrupunrad Youmiinkia Mo3anka ajJoMaTHHHA
Ky3aTAWIap Ba YHAA SHIH BUPYC 3appajiapy  CHHTE3/TaHraHMHH
ucOornazunap. Tamaxn YcuMNATHHMHr BuUpYCH aykneouporens 6yiu0,
OKCHIIMHHHI  MOJeKysp Maccacu 18000/ tamxun stamu. Ys3ywiuru
oumian 17 wmapra karra. 158 ta aMuHOKUCHOTa Kosmurumad uGopar
Oynagu. BupycHUAT OoKcHn KOOUFW Gup Xmn makiiaru cyb6upiuknapaan
Tamkan Tonany. Okcua kobuk mumma sca 2.10°I( monexynsp maccara
teur PHK mamxynaup. Tamaku mo3awkacu Bupycu okcun pa PHK nan
u6opat 6¥1ub, yan MonekyIap Maccacu 40x10° panbToHra TeHr.
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Xaitponnap xyxaifpacumaru Bupycrapaa PHK éxu JJHK yupaitau.
Macanan, nonsuomuenur Bupycu PHK Ba okunman ubopart, rpunn supycu
PHK, oxcwn, mimui Ba yriieroanapaakn nbopar.

['punn Bupycuna depMeHTiap Tonunrad. By Bupyc sputpoimtiapra
ancopduuaganub arrFOTHHAINA peakumscy Hykosmmuura cabab Gyiamu.
ByHna opurpounTIapra BEpycaapiars HelipamMubuaaza GepMeHTH TabCHp
sTagu. baktepuodarnmapHuHr AyM KUCMMAA Y3 xykaiimHu OVirax
GaxTepusuHr, apun Echerichia coli Huar xyskaiipa nyctuau sputaauran
JA3001M QepMEeHTH TOTHATAH.

Bupyc BupuoHnapu HOKyaaii Qaxropiapra asda YHIAMIHOMP.
Macanan, kaprowka yoummaruuuar Y supych pH 4,5 na muaktHBamusra
ydpaca, TaMakyd YCHMAMTUHUHED BApYcH XarTto pH 2 man macT 6Yaca xam
4u/lal ojamM, BHPUOHJIAPHUHT TeMitepaTypara ummaminmurd pH ra
Gorsuk. Macanan, TaMaki MO3aMKacH BHPYCHHHHI KO30K mtamMmu pH 7
6ynranga 82°C ma mapuanawca, ToMar mrammi 96-98°C uccurinknaruna
AKTHBIWIUHH HYxoTanm, ur yuigamiu Oynran syxarsmar C-1 supycu
108°C na KucMan MHAKTHBALMATA YUPaian.

Kynuunuk Bupycnap macT TeMueparypara XaMm 4duaamim 6yaamu.
Macanan, rpunn sapycn - 70°C ma 6 oif, ICHTTak03 BUpycH Oup inarava
4YMAAca, XOHa Temneparypacuia Omp Heya KyH uumia HoOya GYiauu.

Arap Kyna Te3 (BaKyyMmza) KypHTWICA, KYIUIWIHK BHPYCIEp Y30K
My[EaT duaamin Oynagu. Macanas, snuedanuT BHPYCHHU BakyyMia
Kyputub, Gew fun cakinail MyMmkuH. Jlekud ymprpabunadua Hypnap
BHpyCapra caiOHi TabCHp OJTaid, UyHKM HYKIEWH Kuciotamap Oy
HYyprapHy KyD ¥0Taau.

Bupyciiap myHYanuk KUHMUKKY, yiap oaauii GakrepusiapHu TyTHO
KOJIYBYM YMHHMOAH fcairaH QMIBTPAaH XaM OCOH ¥Ta ogany. ViapHHHT
KaTTaJUId HaHOMeTp OMiaH YiuaHaam.

1935 #unna amepukaiuk onum Crewin GupuHum OYaM6 Tamakuaa
TUNIOPNAHWIN  KACAINHIMHKM BYKYAra KeITUPYBYM BUPYCHHHI cOd
npenapaTMHy ONHLI Ba BUPYCIApHY KHMEBHHA Ba (U3MKaBHH ycynnap
Ouay TCKUWIHMPHW MYMKUH OJKauiwWraeu amuknans. Ousukaeuii Ba
KUMEBUH yCynapEn KYJUTAHUMI 3¢, ¥3 HaB0aTHAg, BUPYCIAPHHHT XaKMH,
AKXV XaM/la BUPYC 3apPacHHMHI MONCKYJMP KYPYJIHIIN XaKHia KynraHa
MabIayMoTaap Oepru.

BupycnapHunr xaTTandrMHM Viodam y9yH Xap Xl yeysmapaaHd
Golinananunann. Ynapaas Gupy BUPYCIapHiA TEINMKIAPUHMHT KATTAIIATH,
aBBaliaH MabjJyM Komnoaui napianapH opkamd Yrkasum Hynmm Gunan
aHMKNaL! 6Yf1ca, HKKHHMHCH - IOKOpu Tesnuk Gunan (6up munytaa 30-60
MHMHI Mapra) alinadyByn UeHTpHbYraiapaa, BHPYC 3dappanapuHH
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UYKTHPUII HYNu Ounan aHUuKIAUIAKp. Bup Heua MUAT MapTa Karra Kuiub
KypcaTHil KOOWINATHrA 3ra, 3IeKTPOH MHKDOCKONHHHI Kaul( JTHIMUIH,
BUPYC 3apPPAaCHHMHI" KATTAUTH, GOPMACcH Ba HO3MK KUCMIIADMH KYpHIL Ba
BUPYC 3apPaCHHUHT TALIKHII TOIMUIM XAKHAA MAbIyMOT OMHUI MMKOHUHM
Gepann.

Bupycnapuunr KuMEBHI TY3HWIHUIAHM YPranuiu, yAapHHHT acocaH
HYKIIEHH KHCJIOTa, OKCHIT Ba Ky JIEMEHTIAPUIAH TAlUKKI TOITAHIHIHHA
kypcaram. by y4 KMCM XamMma Bupyc/apra XaM xoc 6Yan6, nunkwiap sa
yrieBoutap sca dpaxar Mypakkab BUpyCIap Tapkubuia yupaiimiL.

OKenst, HYKIEHH KMCJIOTa Ba KyJl 3MEMeNTIapUaH TAWKIT TOIraH
BUpyCap OAAMH Ba MHHUMAI BUpycrlap jue6 aranamu. Yiapra YCMMIUIK
BHpYC/IapH Xamja 6ap3u Oup XallBOH Ba XaWIapoT BHPYCHAPHM KHDPAIH.
AMMO  KHMEBMIT KUXaTHAH oOpAMil  BHpycCHapra Ky 6ynras
GaxrepuodarnapHuHr TY3HIHIIN XY 18 MypPaKKaGIHp.

Tapxubnna rokopuna alTMIraH yu KACMIZH TALIKAPH JTHIMI Ba
yrieBojiap ydpalQuraH BApyCnap Mypakkab Bupycrap neiiuiamn. By
TypyXra KupyBYH KYNIWHA BHpyClap oOflaM Ba xalBOHIapia Kacajulnk
TYF/IHpau.

Arap BUpycnap MypakkaObawiurura xapab, 6up karopra skoiiiaiu-
TUPHIICZ, y/ap 'KOHCH3 OPraHvK MaTepHs GuiaH >KOHIH OHp Xyxakpanu
Opranmimiap opacuparu 6ym sxoiinu sraiaiiny. By katopaa, ommuit sa
Mypakkab Bupycsap Ounad OMpra, XJamMHZO3007@D XaM  TYPAiH.
Xnamugasoonapna, Xy Xyxaiipand OpraHusmiapoard kabu, Hykienn
KHC/IOTGHUHT WKKa/la THIH Yyupaimu, 6y TypyXHHHr OSHT OXUpMIA
PHMKKETCHH Typajiu. Pukkercuiinap supycnap 6unax Gaktepusuiap opacuia
TYPYBYH OpPraHU3MIIApAHD. YJIap CHHTETHK allapaTnapiHuHr UyKiurn sa
XyxaHpaga NapasdridK KWIMIIM OwiaH BHpyclapra sAKMH 6yicaja,
Mopgoorusicy, Kymaiuiny, KaMEBME TY3MIMIIMHMHT MYPaKKaOIuru
Onnal GakrepusIapra sKHH TypaJii.

Bupycnap Tabuaraa, Xyxaiipasas tTankapu ("Bupuon’) Ba XyKaipa
wrnna ("reretatvs” BUpyc Gopmacuna) yupaiiau.

Bupycaaprunar Moo/iorusicHra acoCAaHIal rypyxJaps

Bupycnapuunr mypakkaGiaurn Ba XyCyCHATIApHra Kypa, oiMmiiap
(ATabexos, 1970) ynapau mapTnu paBuniia Sup neya rypyxnapra 0Vniam.

1. Taékuacumon Bupycmap. by rypyxra Kkupysun BUpycHap
TyrpH, OyKunMadmuraw, mypr, ouaumap dopmacuna 6Yiub, ymap
“ramMaky yuriopranuil (Mo3aumkacH) Bupycnapu” Typyxd  Aeldiamy.
by rypyxra ysywanru 130-300 um, 364 20 HM ra sKUH BUPYCTap KAPaLH
(77-pacm).
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2.Mncumon  Bupycnap. MncuMoH  BMpyCIapHMHT 3appaganapu
ocoH OyKyfmyBuaH, MIaCTHK Ba GUp GHpH OHIaH MaTaliMIIN XycycusaTura
sra O¥namu. HMncumon supycnapuunr 3um  10-12mm atpotuna 6YnmG,
y3yamuru 400-9008M ra etumu MmymkuH (78-pacm).

3. Illapcumon  Bupyciap. By rypyxra kyma KYm  xailBow,
Yenmindk, Xairapot, 3amOypy¥, cyByriapu Ba Hakrepuodar BHpYyCJap
kupanu. llapcnmon Bupyc  sappamapu  x¥n  kuppatu  cdepounra
yxuwa#nn, by  xun BUPYC 3appajlapuHHuHr auamerpu 20HM naH
1301M rawa etmurm MymxmH. By rypyxra OaxTepusa,  VCHMIHEK,
XalBOM Ba oOnamiapia KacaLIMK TYFAMPYBYM BHpYCHap KMpaim (79-
pacm).

4. Tyxymcumon Bupycmap By rypyxra xupysun BHpYChapaaH
Oena wnnopnanmm pupycuxu (20x60 Hm) KypeaTrLu MyMKHH (80-pacm).

77-pacm. TaMake MO3AHKACH BHDPYCHHHET 31EKTPOr  MuUKpodoTorpadusch.
Karrazamrapwming 100 000 mapra. ’

178



we

78-pacu. Kaprommka X-BUPYCHHUHT 3TeKTpor MARpodoTorpaduscs.
Karranaurrunwiuind - 60 000 mapra.

Bupycnapsuur urcMMOH QopMacH (akaT YCHMIIMK BUPYCHTa XOC
ne6 xucobnanap 31, Ammo keituury saxktiaapaa JJHK sa PHK 1yryBum
GaktepuodarsiapHaar XaM UICUMOH (opManapn Tonwind. Macasan, fd —
Gakreprodary.

79-pacm. Satupbout Ba aplia BHPYCHHMIL YIEKTPOH MUKpODoTOrpadHsicy.
Karranamrapuaymnm - 300 000 mapra
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80-pacm. Beaa MO3aHKACH BEDYCHIHHE IEKTPOH MHKpOdOTOrpadHsacH

5. Mypakkab Bupycaap. By rypyxra 6monoruscu  Ba
MOP(OIOTasCH Xyda XWiMa XN, IOKOPHAA KeITHPHIraH BUpYCIIapIan
Y3uHAHT Mypakkal Ty3wuing Gunan Gapk KITHIHAH BUpYCNAp KHpaIy.
Macanan, rpum, OUTC supycu (81-pacwu), YUyK, 4e4ak, Kyuuiap yiaru
BUPYCH Ba X.) Wy Fypyxra kupu6, anua karta (100-250um) Ba KoMiviekc
CTPyKTypa Xocun Kunanu. MypakkaG Bupycnap rypyxura Kynruxa
GaxTepys, aKTHHOMMIIET, YCHAK Ba Oab3H XalBOH BUPYC/JApH KHUpau.

Mpuxkcosupycnapra (rpumn 80-200uM) xoc XveycusTnapiad Oupu
TOMUMOPQH3M Ba BUPYC 3appavacd MYKAA COIMpal CTPYKTYpacMra sra
nykneonpoteni (PHK) unaanar Gopniruanp.

81-pacm. OUTC- BHPYCHHUHT 3MEKTpOM mukpodororpadsicn

Konbacumon Bupycnap - 6akrepuodarmapuusr T-rypyxu sakuinapu
(T-1, T-2) xam Mypakka® Bupycnap rypyxura kupub, BUpPYC 3appacuia
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UKKH MOpGONOTMK KHCM - 0ol Ba OyM KHCMM Oopsiury  Omiran
Xapaxrepiananu (§2-pacu).

R
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82-pacm. T-2 Gaxreprodar HHHHT €K1 POH MukpodoTorpadusch

Bupyc 3appauajapuHHHT Y3ura XOC TY3HJMIUM YHWHT ACOCHiA
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Oaxapuul HMMKOHuATHHM Gepanw. HykmeuH xucnotacd BUPYCHHHHT
reHeTHK QyHKLMACHHH baKapca, OKCUN KHCMH HYKJIEMH KHCTOTAHY TAKM
MYXUMTAaH T¥na Myxodaza Kumub, BHPYC 3appacHHMHT ABTOHOMITUTAHM
TabMUHMAHAX Ba YHHHI TYPFyHJMI'HHHM OIMPAanH. bBaxTrepusiapHuHr
cucreMarukacH KaGW BUDYCNApHUHT XaM CHCTEMAaTHKANapH Masxyl.
Kyfinza Bupyconorvsjia OXMprH  BakTAa Kkyn  KyJlauuiaguran
cucteMatukanapaal A.J'u66¢c, b.XappucoHNapHUHT YCUMIIHK BupyCIapH
cucTeMaTHKacH alipuM  ¥puH omaau. by cucreMaTHKa BUPYCIApHAHT
husuk-kIMEBHH Ba GMONIOTHK XyCycUSTIapHTa acocianrad 0Ynamb, xap
OHp BUPYCHY KPHITOrpaMMaapH KeJTHPHIIAIH.

Veumanx  pupycnapum  cucremarukacu.  HOxopmma  6aés
srwirangex, M. .Atabexor(1971) Bupycnapum  Mopdosorus Ba
TY3UWAMHIMHUET MypakkaOnurara kapab, rypyxnmapra axparrad Oynca,
Tu66c Ba Xappucon (1978) VYcHMIMK BHPYCIapHHM  HYKIEHH
KUCIIOTaNapH, YJapHUHT THIJIAPW, BHPHOH TY3WJHIIM Ba YHHHT
MypakkabJMIH, BHPYC IOKTHpamuraf Xykadwmiapy, TapKaTyB4u
XaWapoTinapy Ba OOmKa XyCyCHATIapy KpuUNTorpaMMma KYpuHHITUAZ
Gepunaay. 1-Typyxra cmupal CHMMETPHs ACOCHIA TY3HNraH TaEKIaCuMOH
Ba MICHMOH 3appa&iM BHpYycap; 2-Typyxra H3OMETpHK BHpycnap; 3-
rypyxra OGamwutacEMOH Ba WapCHMOH 3appaiu Bupyciap kupau; 4-
I'ypyXAaH BUPOUAIAp KO oJiras.

Kpunrorpammana  Kylimnarm  3jeMmcHriaap  Oynub,  Bupyc
xXycycusTiiapd Xapdrap-cuMBoniap opkain Oenrmiaand.  Xap  Oup
KpunTorpamma 4 xRy Qr cuMBoILapaan ubopar:
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bupunun kydprTauk. Hyknewr kHcnoTa THUNH Ba MOJEKYAAJard
samkupnap conund ugonanaimn. PHK(R) éxun JIHK(D) 3amkwmpnap
COHMHUHT 6enmﬂapy1: 1-6I/Ip 3aHXXHUPIIY, 2-HKKH 3aHXHPIIA,

Hrxuryy ky¢rivk. HyknenH KUCHOTAApHHHT MONEKYIAp Maccacu
(ﬂaﬂhTOH, MHIUIPIOHJI'de[a). BI/Ipyc 3appacyuiard HYKICHH KHCIIOTa
muxiopu (¢pomsga). By MHKIOp IOKyMIM BHpYC 3appacd TapKHOHHM
TaBcugIaNIA.
bap3u BHPYC r€HOMJIapu (bpar MEHTJIApAaH TallKWwl TONraH. Arap BUPYC
3appacy TreHoMH OHp Hewa ¢parMeHTIapIaH TAINKWI TONCA, TEHOM
(bpal'MeHTﬂapI/IHHHI' AurnH I ‘xycycmmlapn OJINHA/IY,

Vupnun kyPTiuk. BHUpHOH Waki® = Ba HYKICOKANCHAA IHAKIIH
(BprC HYK/ICHH KHCJIOTACH Ba yYHI'a MYCTaxKaM 6HpHKKaH OKCHH);

Bupyc¢ cTpyKTypackHH#i U30XJIOBYH CUMBOJLIAp:

S - cpepacumon;

E - romonnapn napamten G¥Iran y3yuwuok Crpykrypa;

U -~ MKKH y4o FOMAIOK. TOMOHIapH Apallel, y3yHI0K CTPYKTYPa,;
X - Mypaxxal cTpyxrypa;

Typruaan  xydrmk. Bupyc rokamaran  (kacauraHtupamuras)
X¥KaliMH TUIK Ba BUPYC TallyBYMIap TUITH.

X¥xailuy TUIUIApHMHUHE CUMBOJUTAPH:

A - cysyrnapu (Alga);

B - 6axrepmsrap (Bacteriumy);

Fu - samGypytnap (Fungi);

I - ymypTxacus xaiisomnap (Invertebrate);

M - muxormasma (Mycoplasma);

S - ypyrauk yeummuknap (Seed plant),

V - ymyprranu xaiisornap (Vertebrate);

Bepyc ramysaniap TAILIAPUHMHT CHMBOIIAPH.
Al - ok xanornap (Aleyrodidae);

Ap - umpanap (Aphididae );

Ci - xymrmsmap (Coleoptera);

21 - nannnanap, yisuanap (Diptera);

Ne - gemarouiap (Nematoda);

Ps - ncuwinnanap (Psyllidae);

O - BUpYC TAPKATYBYMIAPCH3 TAPKAIANH EKM TAPKATYBUUCH HObMaTyM G¥aH0, YouMank EKu
TALHKK MYXMTHArd BUPYC OUNaH Kacaiiataig.

1. Crrupan cuvmeTpas NPAHIIAAZ TY3UITaH TAaéK4aCHMOH Ba
HACHMOH BHpPYCIap

1.To6pasupycaap ( R/1 :2.3/5 +0,6 - 1,3/5:E/E :S/Ne)

By TIypyXHMHI BakWwiM TaMmake OapriHi uwasaupaiiura cabad
o¥myBun Bupyc tabacco rattle virus. 3appanapu TaéK4aCMMOH IHAKNITA 3Ta.
Kynruaa Bakmuiapu  YOHMAMKIApra  MeXaHuK — Yoyalda  FOKaId.
VCHUMIMKIIAPIMAT Y18 K11 OWTATAPHHN RacaTaHnTAPaIi.
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2. Byraoit mozamxacu BHpyen R/1:D2/(S)E/E:S/Fu. By rypyx
BUpYC/IAPHIa TYHPOK OpKaIM YTaauraH KapTodiKa YCHIl HyKTaCHHU
KUHTATAKIAUITHpYBuK  Bupyc (Bupyc Morrroma) R/1:*:E/E:S/Fu Ba
Oyrnoit Mozamkacy BUpycH kupamgd. Ymap IlUumomuii Amepukana
Oyraoiira xarra 3apap eTkasajd. XO3UPrd BaKTAa YHra YHIaMIIH Has/ap
SKEAMOKZA. Mon -tom BupycH sca, Fapbuii Esponaga tapkairan 03im0,
YHHHT BHDHOHNEPM TAMaK{ MO3aMKacH BHpYCHIa ¥xumaiam. AMMO
ysyunurn 100-160uM, Gassan sca 300BM HE Talkwi Kujiajd. Bupyc
YCHMITHKITAPHE KaM KaCalaHTHpa/ M, 3aMOypyFsap 300cnopanapn Ornnan
TapKaIaaH.

3. ToGamosupycaap [R/1:2/5:E/E :S/0]

By rypyx Tamaku mo3sadkacH BHpycH (tobacco mosaic virus), TomMar
MO3AMKacH BUPYCH, TypAd [OYKKaKIAKIAp BUPYCIapyHH  Xamza
KOBOKCHMOHJAP, KAKTyCaap BHPYCIapHHY ¥3 HYWUTa onaiu. bynapaas snr
Ky TapKaJlraHIapyd TAMAakd MO3aMKacH BUpycn 6¥mu0, ysyunura 300um,
sHn 18uM HM Tamkwl Kwiagy. KynruHa YouMimKnapra MEXawHk ycy/yia
FOKA/IH, MO3arKa Ba HEKpOo3 Kadd CHMUTOMIIAP XOCHII KWIIajH.

4, Kapromxauuur X supycu rypyxaapu [R/1:2,2/6:E/E :S/O}.

By rypyx kaprouika X BHPYCHHH, OK HYHFHYKa MO3aWKACH BUPYCH
Ba Golka Bupycnapuy ¥3 wumra ojaid. BHPHOHNApHHUHT Y3YHIMKIApH
480-580uM 6Ynub, ocon OYKyayBuaH mIiuapaaH Hoopar, Venvmmciapura
MEXaHHK yCyaa okamu. Kacan yenminkiapaa Mo3anKa XOCHI KiJlal.

5. Kapaasupycaap rypyxu [R/1:%/6:L/E:S/Ap]

By IypyX BHpYCiIapu S5-BEpYCH HOMM Omlay FOPUTHIMO YUHRMIYI
naTeHT BUpycH (carlavirus: carnation latent virus), kapTomkaswer M Ba S
BUpyC/lapy Ba sHa OOlKa CaKKM3Ta BUPYCJApPHU §3 MuUdra O/
3appauanapu 650HM Kenaguran TYFpU MImapian ubopaT. YCUMIHKIApra
MEXaHMK YCyJJla OCOH IOKHIIM MYMKWH. bab3unapu sca imupasap
épnamMuna IOKUIIY MYMKHH.

6.ITorusupycaap rypyxu [R/1:3,5/5:E/E:S/Ap]

Y rypyxmra mancy0 BupycnapHu ¥3 uuura onamu (potyvirus: potato
virus Y). By rypyx KuIUIOK X¥>Kalurnzaa KarTa 3apap KeATHPYBYH Hyxar
BA JIOBMS MO34MKACH BUPYCHapuHW ¥3 wuura ojanu. 3appadaiapuHuHr
yayunury 730-790 um. By Bapyciaap MexaHMK ycysijla Ba UIvpanap
Epaamuaa rapKajaau.

7.Kann JapaaruanHr capuk Bupyew [R/1:4.5:TVE:S/Ap] Ba
uurpyc yeuMmauknap sapycnaps [R/1:#/*:E/E :S/Ap].

By rypyXra KHILJIOK XY>KaIATUra Karta 3apap KeNTUPYBUH LMTPYC
YeUMAWKIapH BHpYyCTapi KupuO, yIapHUHT Y3YHIMIU 2MKM, Kasj
NABAATMHMHI Capuk Bsupycd sca 1.2MKM Tamkun orans.  Mesaimn
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Hapaxtiap Bupycriapu (onMa, GapruHa, capHK AOFNApH BHUPYCApH) Xam
ury rypyxra kupuo, yJaapHuHr y3yruura 600-700 um.

2. WzomeTpHK 3appaid BUpYyCaIap

8.Kykymosupycaap rypyxs [R/1:1,3/19+0,8/19:S:S/Ap]

boxpunr mozanxacu supycu (Cucumber mosaic virus ) Ba yHra ikt
TOMAT acTMPMMACH BUPYCJIapH U3OMETPHK IIaKara sra G6Yimb, nuamerpu
30 um. Ynappmaw axparunran PHK 1ypr dparmentaan ubopar 636,
Mounekyna maccaca 0,4 » 10° - 125- 10°ra Tenr. BupyCHHHAT IOKYMIMIUTH
CaKNMaHHINK YUyH 3 Ta KaTra ¢pparmMesT 3apyp. BoApHHI MO3aHKACH BHPYCH
40ra sKuH €MUK ypyFIMnapra MaHcyG YCHMIMKIApHU KacaTaHTHDPAiM.
Kynruna ycumnuknapna mMosanka Ba 6ab3aH HEKpPO3Ap XOCHN KHJIALM.
Ynap mexanuk Hyn Ba wupanap EpaamMmnia TapKanaim.

9. TumoBupycaap rypyxu. [R/1:2/37:S/8 :S/C1]

by rypyxuunr acocuit BakmiM, TypHENICHM CapHK MO3auKa BUPYCH
(tymovirus: turnip yellow mosaic) 6§16, BupnonIapuHKHT TMaMeTpy 25 -
30 BM. Yrapra XapakTepnu XyCycuaTiaapuian 6upu, 6ap3m 3appajapina
HYKIeMH Kuciaota OYiMad, kxacannauTupumi KOOMTAATHra 3Ta IMAc.
Tapkanmmu Mexannk ycymjia Ba 6ab3an sca KyHrusiap épaaMmuaa aMaira
oLIaak

10.Komorupycirap rypyxu [R/1:2,3/3441,5/28:S/S :S/Cl]

I'ypyx ¥3 uunra Moj HyxoTH Mosavkacw supycu ( ) pemuc
MO3aUKACH BHPYCH Ba XOKO30J4pHH ONInG , BEpHOHIAPHHUHT AuamMeTpy 25 -
30 um. baw3n 3appauanapu HykenH kucioracus 6yica, 6ap3unapuma 28 -
34 % nykmewH kucnoTa Oysamu. YIapHHHI XaMMacH MCXaHMK YCYnaa Ba
KYHrasnap épjlamMuia TapKamai.

11.HenoBupycaap rypyxn

[R/1:2,4/43+],4-2,1/300+%2,8/46):S/S:SNe]

By Bupycaap memaroanap (nematode) éEpnammaa Tapkanamm:
YJAapHHHT  3appauaiapd  Kyn KUPPOIHMK [OAMdAp wWaKTnaa  Oymuo,
maamerpy 30 mm. BaxkwiapupaH, TOK Ba KYIHHA MEBAJIM apaxTiap
KacaJUIMKIIApH BHPYCIapH, TaMaky Ba TOMAT OapiilapUMHUHT XaidKalu JOF
BUPYCIapyuid KYpCaTHLl MyMKUH.

12.Tamaxku nexposu supyca [R/1:1,5/19:S/S :S/Fu]

YnapHUHI 3appayaiapi JapcuMOH Miakara ara 6§.116, nuamerpn 26
AM; MeXaWMK YCyIna OCOH TapKajiajd, KACALIAHraH VCUMIIMKIapaa
HeKpo3  xocunl  Kwianu.  Tabumd  wapowrna  3amOypyrnapHmHy
300CTIOpaNiapy OPKATH TAPKAIMILY MYMKHH.
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13.Ayaxom-supyc R/1:0,4/20:5/S :S/Fu

By auda Maiina Bupyc 6¥nmb, y kymiaiinur xxapagnnaa I0MMo TaMaKy
Hekpos3u BHpycH Owian Oupra yupaniu. Huamerpu 17 um. Mexanuk
yCylla OCOH TapKaiajd, TaMaky HEKpO3u BUpYCH kabu 3aMOypyFiap
300CTIOpaapy OPKAIM TapKaJaiy.

14.bpom BHpycJap rypyxu

By rypyxra satupGoLI Mo3auKacy BUPYCH Kabu MapCHMOH [MaKiin
BUpycIap KupuO, yJADHUHI IMaMeTpy 25HM arpoduna. YiapHEHT
reHoMIapH yura ¢parMentian ubopar. BUpyc OCOHIMK OHITaH MeXaHHMK
paBuilIa Fokaxy, TabHui TapKaTyBUMIApH Map.lyM OMac.

15. Tombacsnpycaap rypyxu [R/1:1,5/18:S/S :8/%]

TToMUIOPHUET NaKaHa MOXJIAHMII BUPYCH Ba sHA TYPTTA BUDYC Iy
rypyXra Kupaj. 3appadanapiiy auamerpu 30 um arpodsima 6yaub, 6up -
OupnapuaaH  KaTTa-KHuuioTHTH  Omrad  (apk  Kusiajd. By sBupycnap
MEXaHHK paBullllda OCOH TapKanaau, TapKaTyBYHMCH HOMAbIyM. by
IyPYXHEHT 6ab3H BAKMAPH TYIPOK OPKAIH TAPKATHIIM MYMKHH.

16. Kapromka 6aprusuur Oypa/iuil BEPYCH Ba LIYHIa yXiuall
supycrap [R/1:2/%:8/S :S/Ap].

By rypyxra, KapTolika 6apruHnar Oypanuiuy BUpYCHIAH Tallkapy,
noBus GapruamHT Gypaiui BUpYCH Kabu OMp KaTOp BHpYCJ1ap KMpaiy.
BUpHOHIAPHHHAHT JHAMETPUH 25HM. By BUpyCHapHHHI OuUpOpTacH Xam
MEXAHHK YCyJ1a IOKHII KOOWIHSTHIA 3Ta 3Mac. Yiap mmpanap €praMuna
HIEPCUCTENT YCYIIia TapkaTaau.  bab3u  ONMMIIADHUHT dukpHwa, ynap
[MpAJTap OPTraHU3MHA XaM Kynasa.

17.MxKkm Ba yHIaH OPTHK OeKapop 3appavain BUpyciap.

Kynruna MeBamu fgapaxtiap Bupychapu 1wy rypyxra KupHo,
3appavanapusuer aHamerpu 20-35HM, 3appayana 15-20% PHK 6op. by
BHPYCIADHUHI Oab3ijlaph YCHMIMK YaHITIapu €KW ypyFiapd Epaammia
jokaqy. YIapHHHT TApKaTyBYWIApY aHWKIaHMarad. BUpuHOMnapu 3 xun
3MUMKKa Ora, 3appadanappad ubopar: Dpaxipsnapra xparuiMaran
gupyc npenaparngad PHK anar 3 xmi acocuif Ba 2 MUHOP (parMeHTH
axpaTunran. by BHpyclap, OfMa MO3AMKacH BAPYCHId  CEPOJOTHK
TOMOHMAAH SKHH. By rypyxra MaHcy0® MabiiyM BUpycCnap MIapBupycCiap
(ilarvirus: isometric labile particles - GeKapop H30METPHK 3appasap,)
FypyXUra KUpHTIIaan.

18.Hyxar [MAKJIHHHAT  y3rapums  MO3aWKacH  BHpYyCH.

[R/1:1,6/28+1,3/28:S/S :S/Ap]

By rypyx Bupyc/apH TYKKAKTA YCHMIHKIAPHA KaCAiIaHTHPAIN Ba
Gapryapuia Mosauka Ba aedopmauus kabu CHMIITOMIIAp XOCKJI KwialH.
VIKKH KHCMUTMK renomra sra. Hlapamap sa YeuMnuk umapact épaaMuna cor
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yonminkka  yramu.  3appadanapuHMHT  KYIrHHAZ  XyCyCUSTIapA
BHPYCAADHHMKHIA YXIuai gy,

19. Kayaimmosnpycaap rypyxu [D/2:4,5/16:5/S :S/Ap]

By rypyXHMHI 3HT AXIIM YpranuiraH BaKANH I'yJKapaM MO3AnKacH
supycunup (caulimovirus: cauliflower mosaic virus). Yauur mywienn
kucioracu JIHK tanmma. By BHpYcHHHI CeposorMK XycycHATIAapH
KapTOLIKA IyjH MO3auKacd BHpycura yxmam O6§imb, 3appanapuuur
muameTprapy 50 HM. Bup YCHMIMKIAH MKKUHYACKHIAH MEXAHMK YCYIIIa Ba
wpamap €paamupa  yramn. ['yikapamM  Mosaukacm  BUpYCH  XaMma
KOHTHHEHTIIapAa yupaian. »

20.bena :kapoxaTu WHINH BUPYCH BA YHIA YXUIALT BUPYCTIap.

[R/2:%10-16/11-22:S/S :S,l/Au]

bena >xapoxatu ImimM, [OMM naKaHANANMIOM BHPYCH XaMm/a
KYXOPUHUHT Famup-Oy 1yp MaKkaHa MK BAPYCH YMYMUH XyCYCHAT/Iapra ra
0ynub, n30METPWK 3appanapuHuHr aumametpu 70  HM: 3appaua 2
sarxupyany PHK wunr 6wp xanya ¢parmentnapunu tyramy. Illaxm sa
BUPHOH TapkuGu Owian peosmpycnapra yxwaiima. By supycinap
UMKamKajiap Eppamuia TapKanamy. YIapHHHT  TaluyBYM  Xamopar
OprauM3Muja Kynaiiuium Oy BUpycnapra Xoc Xycycusiapuian Gupuaup.

21.Tomar Gponsanawmuniu Bupyen (R)/*:*/*:S/*:S/Th

by Bupycaap Tpunciap &pnamuna 6y Bupycnap Tapkaiand. Kacan
YCHMAMKA MO33aHKa BAa HEKPO3 XOCWT KUNaad. MexaHuk ycynaa Gommka
YCHMIIMKKA OCOH ¥Tami, YeUMIMK InMpackiaa Gexapop 3appauanapuHuHT
nuamerpu 80HM, nanuanap Tyragd. By supycnap xalison BHpycnapura
yx11ab xerann.

3. 3appavanapu 6annaIacHMOB EKH YKCHMOH MAKIH BHPYCAap

22.bena mosaukacu sapycn R/1(1,1/16)+0,8/16)+(0,7/16):U/U :S/Ap
by wBupycnap OGaummiacumoH waknra sra 6Yamb, TYpr xum
Y3YHIHKKA 3ra. OHT KaTTaCHHHHT Y3ywiuru 58 HM, 3 18 M.
3appauanapuna PHK mmAr ya xmn dparmentn mapxyin. Y aapHusr
HUFMH/IACH BMPYC TE€HOMMHHM TAIKWI 3Tajd. Bupyc MeXaHHK ycyiia
yranu. Honepeucrent ycyina mupanap épaavMuaa xam Tapkatams. Kacan
YenMITHK 18 MO3aMKa EKH XATKATH JIOFJIap Xocun KWianu. By BUPYC rypyxu
KYKYMOBHPYCHAP I'YPYXHT'a AKHH.
23.Kakao wox.iapununr gegopmaunsicu Bupycu */*:*:U/U:S/Cc
Bupycnapuusr wakiu Gammmiacumon 6yaud, auamerpu 28HM:
3appajqanapuHuHr  Y3yHAMrH  y3rapu® Typagd: kynumga 100-150HMm.
Bupycruur Tamysuncn KankoHcuMounap (HI«ToBKaiap) 6¥mi6, ynapaa
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BHPYC PUBOMTAHUMHMHT MabiyM HWKIHY YTamu. YCHUMAHK IIMPACHAATH
BHpyc Ockapop Oynub, MexaHMK ycynna kuifmanuk Owman Ooruxa
YCHMIMKKA TOKAm. YCHMIIMKIApia MO3awka Ba YCHMIMK [OXJTAPHHH
ycub xetumura onud xenand. JKanybuil Appukana xyn tapkaarag. Kakao
YeuMIIMrira Karia 3apap eTKasalu.

24.PabpoBupycaap rypyxu [R/1:4/2:U/E:S,1,V/Ap,Au,Di,0]

BawwinacumoH 3appanapra sra 0ynud, mypakka® Ty3unmira osra:
yiapuuar duu 50-1008M, ysymmuran 200-300HM. 3appauanap Ttamuki
TOMOHHIAH OKCUJI-THONI MeMOpaHara 3ra: HyKJICOKalCHIH CIHPAICHMOH
waxanu 6ymub, y okcmii Ba PHK nan rtysuiaran. by rypyxra OGammk
{popen), xamwapornap (apozodwi), xalBoHn (KyTypHLI) KacajulAKIapH
BUPYCJIapH KHPaTH.

4. Bupowiap

Veumnukiapaa BHpycra YXINal KacaIMKNAp k03ara KeTTHpam.
XapakTepiaH XycyCusATNapuaad OupH, YJiap HYKICONPOTEHA XOCHI
KuiMaiiad. bup YoumauwiapdaH HKKMHUMCHTA MEXaHMK YCYda OCOH
yramm. PHK monexyisap maccacu 5010° nmam 12510° rava. Dur sxum
Yprauwnrad BHpoui Oy “KapTOIIKaHWHT OYTCUMOHRIAIIMIIA BUpOUIW™
aup. Bupounnapuu Oupunum wmapra [Hunep tomonmman (1972)
aHMKIaHras. XpH3anTeMa YCHUMIIMTHHAHI TMaKaHATAUIMINH Kacallurura
XaMm YHEHT BUpony cabadbun.

BUPYCJAPHUHI TY3UJIMIIH

Xosupru Bakroa QU3MK-KMMEBHH, (QU3NKa Ba UMMYHOKUME
Metoanapd  €pAaMuia  BHPYCIApHMHIT  HO3MK CTpyKTypaiapu
YypramwiMokna. Bupycrnap MopQoNOr#ach Ba YIbTPacTpPyKTypalapuHK
yprauumiga, alHUKCa OSJeKTPOH MHKDOCKON MYXUM poib Yinalou.
TagKHKOT HATHWKAIAPUAZH MabiyM Oynuiinya, eTuirad  BUpYC
3appadanapy - BHPHOH/IAPUHM acocaH MKKM Typra: ofuui BUpYyclap Ba
Mypakkab pupyciapra 6Ymun mymkud (83, 84-pacmnap). V3 wasGarnna
oMl BUPHOHWIAPHHMED UKKH THIH MaBxyn 0Ynub, Oynapnad OupuHUnCH
chepacimol, HKKHHUMCH 3ca TalKyacHMOH BHpHOHuup (84-pacwm).
TakuacuMoH BupHoWnap ¥y3 Hapbatyja TaéKyacHMOH Ba HHCHMOH
Bupycnapra 6y.avram.

1.0nauii  BupycaapHuHr  Tyswiamn - (Tamakn — Mo3amkacu
BHDPYCUHHHT TY3WIMIIY MUCOAWAA). By BHpYC HAK Kall}p ITuarad BHPYC
6yunb, ommuit Bupycmap rypyxura kupamun. Y Oomika Bupycnapra
aucharaH MykaMMan Yprapmwirad. by BHPYCHHHI TaéK4yacHMOH WiaKira
sra skamndru 1933 Hunna amepuxanuk omuMiap Takaaawmn Ba Poymnaz
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TOMOHH/AH, COF B2 KACALIAHTAaH YCHMIMK IIMPATapHHN COTHLITHPMO
ypranuni acocuaa anuiiarainap. KeiinHgamuk amepukaiuk oanm Crewns
Tamakd Mosaukach Bupycuuuar (TMB) cod npemapatuuu o0,
BUpYCHHUHT y3yrmard 300um Ba 3Hu 18HM, Mosekynap Maccacu sca 40 000
000 skawmryEd aHuKIanu (83-pacm). TMB TaékuacuMoH [makiiy GYiauo,
y3yHaurn yHu onupad 17 Mapra xarra. Oxcun xasarty 2130
cyGOMpIKKIapnad — TeNTu] 3amkupaapunad Tyswiran. Cy66upnukiap
BHApYC YKu aTpoduma coupan cuMMeTpus 6yilrad Taprubim skoMnamrau
(83-pacm, 1,2). Oxcun Xxama HYKNEHH KHCJIOTacH Xap TOMOH/JaMa
yprannmud, 6y Bupyc TapkuGuaa Mosekynap orupriuru 6up xwn (18 000)
OKCHA Ba MoJekyiasp orupmury 2 000 000 OyaraH HyKiewH KucioTa
Gopmary aunxians (83-pacM, 4). HykienH KucioTa BUpYC OKCW/H Guitan
Myxothasa KuauHagd. Bupyc 3appacd WUHIa3 CHMPANCHMOH JKOWIAIIraH,
OUTTA HYKIEHH KHCJIOTA, YHUHT TalukapHcnia aca 2130 cybbupnukiapian
TAIMKWT TONraH OKcuNl mapiaa Gop. Oxcml cyOOMpIiHKIapu Xam BHPYC
jappacn yxu arpodua crmpancuMoH Gymmb wrymmad taprub Ounau
KOMNALITAHKH, BAPYC 3appacil Wumja >puTyBud Owian tynran 40A ra
TeHr Oy KaHa1 MaBKy.

83-pacm. TaMaxy MO3aHKaCH BUPYCHHHHE TY3WJIHLI
1-BHPHOH; 2-BEPHOHHHIHT YILTPACTPYKTYpacy; 3-okcnn cyOOup:ary; 4-PHK: 5-eMproHsEkIT
Oup KaBaTHia KOWIAITaH CyOOHpIHKIap
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Bupyc 3appacunuHr xap Oup crivpan xankacuna 16,34 ta (83-pacw,
5) cy66upnuk Mapxkyn OYnuO OyTyH BUpYC 3appacH 0Yinad Oup xunaaru
cyG6upnukinapaan Tyswiranaup. CyOGOMpIuKIapHu “YXIauUMK naspu’
CIMpAJIHK Y4 alNalMIINAa TaKpoplaHamy Ba yHaa 49 ta cybbupnux Oop.
By “Yximamsiuk naspu’Hu y3yHmuru 69A ra Temr, 6up 1A ra 0,710
cy66upuk TYrpu kenamd. Jdemak, TMB sappacuaa 3000x0,710=2130 Ta
CyOOMpIIMK MaBKy . BHPYC OKCUITMHM apamm3M yEM 158 ta aMHHOKHCII0TA
KOJUIMFANAH TAIIKWI TONTAHJUTHHM, MOJeKysap Maccach 17530 remr
skan. Compan afinasacuna 49 ta Hykieotun 16,34 ta cyG6upinkra Tyrpu
Kelica, OKCHITHM Xap Oup MOJeKynacH 3 HYKIEOTHA KONauru Owian
oornanranaup. CyOOMpIMKIapHH O>KOWIAHMINK IUYHTdH MyClaxKaMku
ynap opacaga oxoimamras PHK  pubomywieasamrapsan — TVaa
Myxodazananranmp. CyGOupruknap >SmiunccuMon 6yand, yhrapHHHT
ymuamu 70x20x23A (83-pacwm, 3). Bupyc yxuman 40A y30KIMKIAa BUPYC
okcwinaa Bupyc PHK koitnawmim yays 8A uyKypya Magxkys 6Ynm6, y
PHK uu Tamky axtopiapaas TYIa XEUMOS KAAIH.

Bupyc zappasacuHuHT 95% oxcuil, 5%Hu 3¢a HyKICHH KHCII0TacH
TAalIKWI KHJIQOH. AMMO, HYKJIEAR KHCJIOTa MUKIOD XHUXATHO4H KaM
6yncana, BUPYC 3appavajapMHUHI XyCYCHATH YHra GOFIHMK. Arap BHPYC
3appauanapuian HyK/IeuH KMCIOTAJapaHu KuMEBHMM Hyn Ousian axparnod
omub, yHy COFJIOM Tamaku Gaprura fOKTHPMIica, COF TaMakKHIa Xy[Aou
GyTYH BHpYC 3appacH IOKTHPWIIaHNIeK, KaCauK aloMatiiapy KypuHaau.
CoroM TaMaxy 6aprura BEPYC OKCHIM IOKTHPHICA, Xe4 KaHAAH Kacarluxk
anoMatiapu KysartmiMaiiag. [llyHra kapamait kacarasTupuin xapaCauna
OKCII XaM MakjiyM poJib yiHailgu. Y HYKIeHH KUCJIOTaHW TailKy
MyXuTAan Myxodasa Kimvm OGmiad Oup karopaa KacaulaHTHpaaMraH
XysKkaiipa Oujias BUPYC Opacuaard MyHocaboT/iapia MyXaM axamuaTra sra.

2.Mypakka6 pupycaapHuur Tysuanmd (I'punn  BEpYCHHHHT
cXeMaTHK KYPHHHIIH MHCOAMAA). BUPHOHHHHT OKCuJi napaacu (84-pacu,
5) kYnMHYAa Kancui, WYMAArd Hykiewd kucnoracd (84-pacw.4) Ounan
Gupra Hywieokaircun ne6 aranaau. KancumHu  TaulkMil  KWIYBUYH
JMeMeRTIAp Kancomep aeitmnama. Kancomeprap Oup Xwl MONBNENTHI
3AKApUANapMial Ty3wirad arperatiapaup. Hywiekancui CHMMETPHK
TY3WIraH MYKM HYKNEONpPOTen  3aiknpd 6ymub, y §3 nasbaruaa Sup Exu
6up Heua OKCHN mapaa Gunan ypanrad. Bupuon "nemwroc” aeb aramysun
kaBar Omwian 6upra erwmd, xyxaiipa memOpasacuiad yrum AaBpuia
ypananm. Yeuwak, ydyK Ba MUKCOBHpyCHapaa Temyoc kasaTd Oop.
TMennocnapHy TaWiKWil “TYBYHM IEMEHTIAp NMersioMepnap 1e6 aranud,
yap Xyxalpara Xoc OKCHILIaH Ty3usran 6ynauu.
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84-pacm. I'purm BUPYCHHEHT CXeMaTHK MarpaMmacu:
l-remoarcmoTasuy;,  2-welipaMuiugasa  depments; 3-nunen  koGrm:  4-PHKammr
NOJAHYKICO T SAHXHPY, 5-OKCHILUTH KOGHIH.

OUTC supycusunr tysuanmn. 1983 iwnu JI.MonTtanse OUTC
HA  peTpoBMpyCnapra KHMPHIUAHA aHHKIaMK. PerpoBupycnap mumma
KoOuKKa dra 6Yaub, resomu PHK Tumaaa. Bupnon Tapkubuna "kaitranama
TpaHckpunTasza“(obpaTHas TpaHckpunrasa) (epMeHTH 6§ m6(x03mpru
KYHIa AHa MKKMTA QepMEeHT GOpIHry aHukiawmu), y supyc PHK cuman
AHK nycxanap (x-JJHK) cunTes xunagy Ba Kacan oiaM XyKalpacu
FeHOMHIa XOHaIany.

Bupuon cepux makiza 6§aub, anua mypakkaG Tyswnmmra sra,
Mapkasylia BUPYC I€HOMHIa 3ra HYKJIEOHM Ba UYKH OKcwnap (p-7, p-9)
MaBxyn. Bupyc renomu aca mxkm Mycrakmn samxupaan uGopar. Bupyc
HYKJICOMIM OKCHA KalcynacH Ounan Ypanrad. BUPMOHHHHT TalKM KaBATH
HKKH KaBaTau Junui memOpanaman ubopat 6yiuub, Oy kaBarra BHpyC
XyKailpanan 49uKMLI JkapaéHunma Ypanamd. Bupnon rapxubuna saa
Membpana Ownan GOFTMK rimkonporena gp-41 (yrieBoa KHCMUMHHHT
Moreky1a maccacu 41K/ ra Tenr okcmin) 6yiu0, y Talky FIMKOMPOTEHA
gp-120  (mupmon ycumranapu TapkuOMmars rIHKonpoTena) Ouiian
Gornatrad. YeuMTanuur Gamauurv 9 HM Ba Iyamerpu 15 um.

Oaexrpon mukpockornza OUTC Bupycw OylipakcuMoH maKma sra
0140, 3appavaHuHr Mapkasuna YPOKCUMOH SAPOCH Gop. OUTC supycu
HUHT anameTph 100-140um. Bupyc 3appavanapu xap Xl KaTTaiHKaa
OyMIny MyMKHH
(85- 200 um).
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Dnexrpodopes &pmammua OUTC Bupycm Tapkubuma Monexyia
maccacu 24-25 (p-24), 16-18 (p-16), 12-13 (p-12) Gynram oxcunnap
Oopnra apuknanmm. Jlemak, gp-120 BupuoH Tapkubura kupamy, gp-41
3Ca WKKHM KaBaT/y Junul KoOukau Temud yTud, Tamku Tomouaan gp-120
Ounan GupMKaIM, MMKH TOMOHIAH XalKa yuyacTkanapra "Bupyc ckemeri"
MaxxaMiadras 0yiann.

BUPYCJIAPHUHI KYIIAUULIX

Bupycuaprunr xynaiinum Gakrepusiiap Ba Gowrka Gup Xyskaiipain
opraHusmnapHukuiad  ¢apx  xwaau. Kypaiimm  okapagum  maptiu
pasuwia TYpr dazanay ubopar. bupunun daszana supyc 3appauacu 6omka
OprasM3M Xxyxailpacura aacopbumamanamy. by ¢asa rpuan  sa
HONMOMHUENTHT BUpYCapuaa Ypraqmiran.

Bupyc aacopbumsamanammran — XyXaMpaHuHT  IIYCTH  Typid
yuacTkanapaad ubopat 6ynanm, 6ap3m ydactkanapiaa MyKONpOTeMnap,
OolnKa yvacTKazapina JMionporenanap Oynamu. ['punm  BHpycH
MYKOHPOTCH/JIM y9AaCTKara, DONMOMHENIMT BHPYCH 3Ca JHNONPOTEHA
ydyacTkara aacopOumnadany. CyHrpa BupYC NHHOUMTO3ra VXA
MEXaHM3M BOCHTACHAZ Xyxaflpa wunra yragu, OyHra BupomeKcac
Jiehunany. MkxiHun Qaszana Bupyc xyxalipa uumra yraau.

Xyxalpa Huura yTrad BHPYCHHHI OKCHI KOOHFHM (epMeHTnap
Ta&hCUPUZA EMUPHUNATA Ba XYKalpaHUUT WYMra HYKIEMH KHCIOTa YTajiu.
Yuunuy Qaszana Xxykalipa wuudra Yru® OlraH HYKIEHH KHCIOTa
Xyxafipajard MojIanap anMaliHyBy XKapaSHUHH BUPYC 3appauaiapuHu
CHHTE3JIall TOMOHIa HyHantupany. Bydna cuHTe310B4H GepMedTiapHunr
Gaonusry axTHBAAnyY, Golika (GepMEeHTIApHUHT MM TOPMO3JIAHAAM.
byunan rawkapu, Bupycnap yuyH Xoc Oynras depmentnap xam
cuHTe3IaHany, sbHM Oy OaBpaa sHTH BUPYC -— XyKalipa CHCTeMacu
BY)XyAra kenamv. bymua HyKIeMmH Kucjora, OKCW Ba 0OmNKa KUCMap
CHHTC3JIaHanM, ynaan keitwn Oy xucwiap Oupnaiud, BHpYC 3appavacu
xocun 6ynamn. Typrunuu dasana Bupyc 3appauanapu  XyxalipagaH
Tamkapura 4skagu. Xykalipagas 10371a0 BHpPYC 3appadacH uYMKalH.
I'punn Bupycununr wuxkuiny 5-6 mixsan ubopar 6¥mu6, 30 coar naBom
ovamy, Xap Oup muxia 5-6 coarma cyHr OonuiaHamy. Jlexkun YouMmIIHMK
BUpYCJIApH TalllKapura YWKMal, Xyxkalipanapia TymiasHaau Ba TYpiu
IHAKIIJArH KPHCTALTAP XOCUIT KIJIAaIH.

KeiimHrn  Baktnapaa  BUPYCOJNOUMAHMHI  OKAQJAUIMK  Oujal
PUBOMUIIAHMIIYM BUpYCHAp Kynafuinu Ba YHHUHT ©Oab3M TOMOHIapUra
MabiyM ¥3rapuinnap KHPUTOM.  XyxXaiijpara BHPYC OKTHPHAT&ANAN
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CYHFr, BUPYC 3appadacH Xy)kalipa puMma Kynasauw Ba y3ura yxumam
MUUTHOHTA0 BUpYC 3appadajapuHM XOCHN Kuiaiau €ku Xyxaipa upcui
Molzmacy Ounad BUpyc Mpcuil Mmomtacu Oupnamu®, MabiyM BakIraya
BUpYC 3appanapu xocwt O¥nmail Xyskalipa HopMat xaéT KeUMpHIIHU
MYMKHH.

Bupyc xyxaiipaga MabjiyM BakITaua Y3WHW HaMoEH 3sTamaiinm.
Ammo Oupopra Tailku Tabcup (ynbTpaOuHadina Hypnap, peHTITeH
HYpJIapH, KMMEBUM MoIzanap) HaTWKacwia, BUPYC HYK/ICHH KHCIIOTACH
xyuaitpa JHKcmaas axpanwb, xynaiu®, ¥y3ura yxwmam  BHPYC
3appayaiapHHH XOCHIT KHIHIIN MyMKHH.

BupycHuHr Xyxaiipara KHpRIIWZAH To Kynalfiminuraya Oynrau
naspHu O6up Hewa Oymakciapra Oynmub texkurmpwianu. bupusuw nasp -
saTeHT gaspu. by maBpaa BHpyC 3appadallapHHMHI COHH Yy3rapmaiiiu.
Jlarent pmaBpwHHHT OuUpHHYM SpMHIA BHpYC 3appavasiapw XyKafipana
yMYMaH yypamaiiny Ba faBp skiaurc ({ykosmun) aewiazn. MkkuH4YM nasp
- BUpPYC 3appadajapy COHMHMHI OIIMII JaBpuaup. by 1masp Bupyc
3appanapy xyxaiipajiay gukuiny Ounas Tyraia .

Bupyc Xyskalipara lokrapwiragia, jactiad BHPYC 3appadacu
XyXaiipa 1o3acura €nuiuanu, spHM ancopOuusnaHand. by nporecc xam
crielmdK Xycycusarra sra 6Vnud, Oup BUpyC Xamma Xyxkaiipara Xam
ancopOius sanmaitnn, 6anku MabayM XyxKaHpararyia aacopOLuaIaHaan.

AgcopOumsnanuil kapaHHma XyxXaiipa Ba BHPYCHUHI aiipum
KHCMJIapU - pelenTopiapd HIUTHPOK O3Taid, AbHH, BUPYC XyxKaipara
KUpRI  Y9yH YHHHI pelentopu xyxaiipa pementopnapu Ouwnad
Oornanniin kepak. Macatad, T- 2 OakreprodardHUHr pelenTopiaph
YHWHI YCuMTa, TYFPHPOFM DyM KHcMaarn ¢bubdpunapuaa xkonamran, T-2
GakTeprodarsapd CHHTApH, Maxcyc aicopOIsaHMIl — KUCMJIapu
Oyamaran, cdepacumMon Ba Oomka  BuUpyciapma Wy BHpPYC
3appavyanapuiard Myalisa kuMmEBuN rypyxiap peuenrop ne6 Kady:
KIWTHHTaH. AMMO, Iy BakTrada, Oupopra BUPYC PCHEITOPHHUHT KUMEBUH
TY3WINLIH TYNa aHUKNaHTaH dMac.

T-2 Oaxrepuodarn xyxaipara Kapum naHTHAA  Y3UHHHTD
$ubpwnapsn Ounas Xywxalipa jgeBopura EMAINATY Ba JyM KUCMHOATH
Gazan maacTuHKana xoinainras "Tukun” #ykonagu. CYHrpa, YCHMTaHUHD
OKCWJI TapAacH Kuckapa Oomnaiay, ycumra ¥3aru xykailpa NeBOpHHU
rewanu ga dar JIHK cu xywxaipara oku0 yramm.

Bupycaapuudar Xyaiipara kapuinuzard gHa Oup #yn NHHOUMTO3
yeyiuaap. by ycyn dedak Bupyciapuga kain stuiras. Xyskalipara Bupyc
Enumralgan cyHr, Xyxalipa MemOpanacu naura Bupyc 6otn® kupaim Ba
Xyxalipa ycTHAarn BHPYC Xxyxkaifpa sumra kupu® konamu. Xyxalipa
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CUAPOIATHK (PEPMEHTNAPU TAbCHPHIA BHPYC 3apPacHAary OKCHI Ba
doconmununnap  mapuamaHagw. O30 OYAraH  HYKAEOUPOTERI
tapkubunarn  JIHK, Xyxalipagary  "euunrnpysuu”  depmeHTAAp
BOCHUTACHIA aXpasaiy.

OUTC BupycuHMHI XysKaiipara Kupum xapasuu p-120 okcununn T-
xesmepnapHy MemOpanacugard T-4 peuenropiap Gunan GormasMuMaaH
Gountanagy. DNeKTPOH MHKPOCKOMAA BHPYC 3appacumu T-Xykalpanap
peuenTopnapy Owmnad OMpukuO, Xyxkalipa UMTOIUIAMAcH H4uura GoTud
KHDHUIIK AX1UH KYpHHAaU. ABBall Xy#alipa MeMOpaHACUMHUHT NPOTOMLIa3Ma
uaura OYpTHO YMKHITM Ky3aTHJIaZH Ba BUPYC 3appaci Bakyojia OwiaH
ypanamu. Kednnuanmuk supyc koOurm 3pub xeramu. Bupyc ury Bakraa
Xyxaiipana #Hyxkonaaw, YHuHr PHK éxu x-JIHK xam ¥yra kuudk
OynranaMryugas IeKTPOH MHKPOCKONIA XaMm kypuumaiad. CexuH-acTa
BHPYC  peliMKaumsicd OonulaHagM  Ba  KacallaHran  Xyxxaiipa
memOpanacuaa p-120 okcunu nafino 6ynamm. By naBphaa BUpyC XOCKI
OYnaétran kacan XyxkalipaHu MOJIeKyJa JAPaxachia COF XyxkakpagaH
tapknal aHEKTAll MYMKHH OYiganm. Bakr yTamm GmiaH  3JCKTpoH
MMKPOCKOTIA KYTIab BUpyC 3appajiapiiM Ky3aruil MYMKdH. Xo3upra
KyHHIa Kacal Xyxaipanap MemOpanacuaa p-120 oxcwivHu naiino Oyiuinm
Oy maxwarnu Bupyc Ouiman Kypaill HOpamapuud Miunab YHKHIIAA
KYJUIaHUIMOKIIA.

Veummuk BUpycTap PELENTOPIApH XaM, IespiIi Ypranuimaras.
Kynunua Xyxalipa KyTHKYJACHHUHT JKapoOXaT/AHMIUE HATM)XAcHia
Maxcyc Ce3rMp KHUCMIap ouunud, Bupyc Ounad OoFfnaHanu Ba BHUPYC
Xyxatipara yragn. Vma "cesrup” KACMJIap MHKpPOOpPTraHdU3M Ba XalBOH
XyXakpamapuiary pelenropiapra yxiaca Kkepak, ferad GHUKpiap Ba yHM
TACAMKIOBYH JAATHLIAp MABKYA.

AMMO OXWpPrH BaKTZard TAIKHMKOIAAP VCHUMIIMK — BHPYCHapMHH
Xy:Kaipara Kupmuipaa KyHHJard MabpIyMoOUIapHn Oepmau. Bupyc &éxu
yuuar PHK cr  JepMmaumkHMHr OuTTa Xykalfpacura Tyloaad Ba VHIQ
xymasmu. Kacamnanrad Yeumuk xyxadipacuma surd PHK Ba okcuwnnap
cuHTe3naHagM; cyHrpa okcmiviap PHK Omnan Oupnamammiap. Xocuii
6ynran KoMmiUleKc KYIIHM XyXaifpatapra Vyraauy Ba yYmapHH — XaM
kacaymanTupann. Kywnn xyxaiipanapra smpyc PHK wkxu xyxadipani
O6MpnalITUpyBYN Hia3sMofecManap opkai yraad. Bupyc PHK cuuuur
KyIHu Xy)Kaipara YTHuid yyyH y aBBajlo, Maxcyc OKCHI - TpaHcmopTt
orenan(TO) OrTay KOMILIEKC XOCHI KHITA/IH:

Bupyc PHK+TO —PHK-TO komrmtekcu.

W.I'.ArabexoB (2006) Ba yuuHr maboparTopuscH XOUMUMIApH yTa
HO3MK TaxpHuOajap acocuna Oy I'MIOTe3aHd TACAHKIAMAAD, SbHH BHPYC
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PHK cu Tparcmopr okcwiu 6mmad kommiexcaa GynrasHnna K¥Tiadtuiu
XYCyCHSITTHHH HaMOEH KWIMACIHIMHM aHuKianuiap. Bupyce ¢akar
mMeMOpaHacuia BUPYC TPaHCIOPT oOKCWiM Ounad  MyJicKaria
bfmaonandran peuenTop OKCHNMIa ora YCHUMIHKIAD XyXalpacHHUIuHA
KacannawTupaonany, 1e6 TaxMuil KUIuuian. By runoresann Tekmmpuin
yuyH oaumaap PHK Ba okcwisuHIr CyHBHIE KOMIDICKCUHH s|paTamiap.
bupunun taxpubagza TMB PHK acm 6mias  yHWHT ¥3 TpaHcmopt
okcuiny Oupramupuuign: PHKmpvg +  TOmus  —> PHK i - TO
KOMITIEKCH Ba MKKHMH4YH Xonataa 3ca PHK auwm apna umsuxiu Mozankacu
BUpycH (AUMB) okcwnu 6itad GupIaluTUpHIIH.
PHKTMB + TOAqMB — PI IKTMB-TO Aumpr KOMITJICKCH

by kommnexcnapuu (TMBpux+TMBrp.ore Ba TMBpx+AUMB,. ) vy
TypAard yCHUMIMKIApra - TaMakd, Ioypa Ba romdpena ycumimkIapura
foxrApnap. by  yemmmaxnapuu  xammace xam TMB  ra  cesrup
yeumnmiiapaup (seHY, Kacauiamagu), AUMB ra aca pakat romppena
CEC3CHPIUP.

Bupunun xonarnarn taxpubana xeu Kawmai KyTHIMAaraH XoJ1arnap
pyi  Oepmamu: GUpUHMYM THUIIAME  KOMILICKC (TMBpuxTMBrp.oxc )
IUIA3MOJICCMa OpKailK JTUO KYMHA Xyxkaliparapnn kacauiantapany, PHK
KyTafuil  QYHKUMACHHH THKIAIM. XaMMa YCHMIIHIap KacaJiaHIuIap
(Gapraapaa xopa mornap xocun 6y.1an).

Wkkunun xomarmary taxpubama, spkd  Ypramwiasnras PHKuu
Geroda  BHpYC TPaHCHOPT OKCHNTM GuiaH aca TMByppx+AUMB 1.0k
KOMILICKCIIApH ONMMMITAPHUHY IUnoTesacH Oyiinua Tamaku Ba romgpena
YCUMNUKIApHIA TPAHCTIOPT OKCHIM OWnan MyJoKaTna  Gyiamura
peuenTop Hykanuru cababny ¢axar iypaHUTHHA KacalTaHTHPIN, TaMaKu
Ba romppena Yeumuminapwia PHK kynaitum QyHKUHACHAH THKIAH
OIMaNH, YCHUMIIMKIAP XaMm HEGEKUIAHE Kalyll KUIAoIMaanIap.

JeMak, BUpYC aKTHBAIIMIIM Ba YHH OHPHHYH KACA/LIAHTaH
yoummuk  Xyxadpacunman cof Xykaifpara VTHIIH YUYH BUPYCHUHI
TPAHCIOPT OKCUAHU XYKalluH-YCUMIHK — pelenTopyura Moc OYIHILM Kepak
IKaH.

by Bupycra saxmu xykaliHH YCUMIMKIa TYLOTAHH XaKHAZA WUIOHY
XOCHWIT KHJIalH, OEraH TaxMuH KWIMHamu. by Ba3HATAAa BUpYCTa WIApOMT
onrtuman 0¥naiu, y 6eMaion Kynasonaii.

Hlynaa#t xuaub, Xyxaiipara kupraug BHPYC 3appayacu Xyxkailpa
HUMAa Kyirasau. XyxakdpauuBr Mabiym OHp KMCMHAAZ BHPYC HYKTEHH
Kucnoracu Ba Gouika 6up KUCMHAE YCa BUPYC OKCHITH CHHTC3NIAHAIN.
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Bupyc 3appacu xocun OYIuINg yIyH BUPYC HyKIIEWH KHCIHOTacH Ba
oKcunu OUpUKUO BUPYC 3appauaiiapy Xocu 6¥rumu ¥3-Y3uMan THKIamHIl
(camocbopka) acocmua pyii 6epamn.

Bupyc uxxn samxupian JHK cuBHHD pennmkanpsacuna (MKku Mapra
Kynabimuana)  supyc  JHK  nan  wedopmanmon PHK  mabiym
OKCWUIApHHET KHMEBMI ycynna &3mnraH WHGOpMauMAIapiHd  Kabyn
KWJTaAu (TpaHcKpunuus) Ba Maskyp undopmanvon PHK puGocomanapina
supyc JJHK cn persmxanuscu ydayH 3apyp oxcuiiaphu (6esocuta BEpYC
JHK  pemnmkaupscura 3apyp Oyaran  QepMenTiap,  BAPYCHHHI
CTpYKTYpacu Okchnnapusu) cunresnaiimm. JIHK-tonumepasa depmenty,
¥3 napbaruia Xyxa#panars nesokcupubonykieozunarpudocdariapuu ona
AHK ra moc kumu6, 6up 3amkupuara ynainm. Hatmxana, ona JHK muur
Xap MKKala 3amxupyacura moc saru JIHK sarokupyanapy cuHTesnanamgy.

bup samxupuasm Bupyc JIHKcHHUHT permmkaiuachia xaM, acocaH
XYAMM INyHra yxXmai )xapaéd coanp 0Yrand. AMMo OBp 3aWKHpUaIN OHa
JAHK na THK auHr perumkanuacd yuys 3apyp OYaran uxke 3amkupuanm
perukares (opma cuntesnanamd. Iy persmikarie dopmana 3apyp
okcumapHuHr wrpopMaimond PHK cunresnananu. By PHK nmap ¥3
HapGaruna Xyxaiipa pubocoManapaars OKCHIIHUHE CHHTE3HA KaTHAILAIH,
Xocun dynran oxcwuiap (bepmentnap) épmaMuaa  pennnkarus  Gopma
oHanwruga  Ae3okcupubonykieosnarpudocdaTiapaay AHIHM 6up
3appagamu Bupyc J{HK Byxynara kenamm.

bup zamxupuanu PHK pemnuxammsicuma sca 6up TOMOHIaH BUDYC
PHK wuudopmammor PHK Bazudacwunm Gaxapu®, pubocomana oKcHi
CHHTE3MOA MINTHPOK 37C4, HKKWHYH TOMOHHAH, YHIRH XaM WKKHHJIH Iy
OHA 3alKMpyara Moc 3amkupda xocmn Oymamu, yum PHK w#war
penmikaTuB Qopmacy nedimnanu. By perutdkaruB (QOPMaHHHI XOCWII
OYNraH HKKWHYM 3aHKHPYaCH OHAJMIMUA SHIH B4 YHIEZ MOC OHAa BHDYC
PHK ra xap Tomounnama $xmam sapyc PHK siap cunreznananu.

PuGocomanapia  cunresnaran  ¢epment (PHK  penivkasa)
BOCHTacHa, Xyxaiipagan pubonykneosunarpadocdarnapian (ATD, I'TO,
HUT® Ba YT®) PHK xocun 6ynanm.

Wkxy  samkppuami  eupyc PHKcuauur cmBTe3sM xaM  HKKH
sagskupyany supyc JHKcHburHr cudTe3n kabu aManra Otupraaaii.

Hyknenn xucrmora Xocun  OVauinu - apaBHuHH  Kysaruf,
apMKJIaHAKKY, Xap Oup cuHTe3NaHuIAa y4 MyXuM dakrop:
1)HycXa KYUMpHIaIATaH OHA 3aKupYa - MATPHUIA;
2yaury  3amxkuprIap  TYy3WIRWIMAA KypWwIMiI  MaTtepuany  cudarupa
HUIIATWIYBYHU J€30KCHPHUOOHY kreo3unTpudocoartiap — cyberpar;
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3)  aesokcupubonyxneosuarpudochariapHu 6up-6upura marpuuara
Mociab GepyBun - pepMeHTIIap MaBXKy . 6YIIHIIN urapr.

Cunresnanum xyna Mypaxka® sxapaés 6ynmu6, roxopusa aiTub
yrusran xap 6up (GaKTopiapHMHI ApATHIMLIH 6up xaHwa Gockuunapna
aManra oumpuiagd. Macanan, T-2 Gakrepuodard MKKM 3aHXUpUATIH
JHKHUHI CcHHTE3la MIITHPOK OTYBYH CYGCTPAT-A€30KCH-S5-OKCHMETHN
uuruagEMoHogocdar  (1-OMLIM®)  Bupyc OGunan  kacautaHMaraH
Xy#aHpaga yupamainm. AMMO Xyxaifpa BHpYC GiaH KacannaHuIiu
Ounanox ynna n-lIM®@pan i-OMIIM® i XoCHN KHIHIIAA KaTHAlIYBYH
depmeHT - okcuMeTITa3a naiio 6Ynanm, suHu 6y depment Bupyc J[HK
cunresura 3apyp i-OMIUT® uu 1 -LT® faun cuuresnab depan.

Xakukatnan xam Bupyc JIMKcw TapkuGu TEKUIPWICA, YHIA
Xyxafpazna yupamaiauran sura -OMUM® nu yuparuur MYMKUH. XY /IIH
UIyHHHIeK Gowka cyOctpariap xam Bupyc JHK cuuresmza uurtupok
STULIZAH aBBAI, Xap XA Y3rapunuiapra yupaimn. Ly xun cyberpatnapru
XOCHJI KHITAII YYyH 3ca Xyskalpaza BApycra xoc 6ynras sary hepmeHTIap
kepax 6ynamu. By dpepmentnap supyc JIHK cuparu MHGOPManMATa acocaH
Aparwiank sa ynap Bupyc JIHK c¢u cumresmma wiutupox dramuran
cyOcTparnap xocun Kuitysun hepMenTiaap 1e6 ataian.

bynapnan rawkapu, JIHK cwBresusa GepocuTa HINTUPOK 3TYBYH
HHK-noanMepasza, mnomaHykieoTaInraza xamaa 3HIOHYKIea3a Kabu
epmenTiap Xxam wmawkyn. Yiapruwr Basudac cybcrpatnapuu  6up
sakupra  ynamr  (JHK-nommmepasa) ernmvaran  Gormaps  yiawm
(monunykneoruanurasa) sapyp 6yaranna, xamaa JHK SAHXUPHHHA Y3HIT
(eunoHykneasa) nas ubopar 6ynu6, ynmap supyc JHHK cumtesn
thepmentaapu ae6 aTanan.

Bupyc TIHK cu cuutesn yuyn cy6erpar XOCHI Kimumaa HIITHPOK
ITYBYH (epMeHTIap, CTPYKTYpa OKCHILIAPH XyKaiipa OKCH/IAph Kabu
pubocomanapia cunTeslaHasn. Xyxaiipagars Tpancnopt PHK nap
YJiaplara aMUHOKHCIOoTalapHu Bupyc uHbopmanuon PHK cuparu (PHK
TyryBud Bupycnapia u-PHK Basnbacunu Oup samxmpnu supyc PHK
CHHUNI ¥3u Oaxapamn) mmdpra acocad, Gup 3amwxupra ynad, OKCHI
MOJIEKYJIACHHU 1DaK/UTaHTHPAIM.

XyXapaHuHr Typiu KHMCMJApuia Oup BakTaa xocwi Gymrau
HYKJICHH ~ KHC/IOTa Ba  OKCWIApHHHr  "Y3-Y3uman”  (camocOopxa)
KYIUHITMIIE  HAaTWKACHA BHUPYC 3appadalapd  eTWiajii. "V3-y3uman”
KYLIHMID BEPYC OKCHUTMTA XOC XYCYCHATHMpP. ATap BHPYCHHHT TO3a
MpefiapaTuaan  axpatud OAMHIAH OKCHR MyalisH Oup Imapowtaa
NPOGHPKajIa TYTHIIC, MABITYM BAKTAAH CYHT Oy OKCHANGP BUpYCra yXinai
(aMMO HYKJIEMH KMCTOTAcH3) TA8KYacUMOH POpMa XOCUN KuNaad. AMMO
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YIAPHUAr y3yHauru xap xua 6ynamu. Hynkn Oy 3appauanap y3yHIMIHHE
Gourkapu6 TypyBuM ¢akTop - BHPYC HYKICHH KHCIOTacuaup. Bupyc
OKCHJIM BA HYKJICHH KUCIOTACHHH TO3a X0Ja axpaTu® oymb, ynapHu
KalTa KYMMWICca, Y3yHIMId BHMPYC Y3YHNHTHIa TEHT, KaCa UIAHTHPHII
KOOHIUATHIa 3Ta BHDPYC 3appavasiapHHM XOCHI KWIMII MyMKHH. Jemak,
BUPYC POPMACHHU XOCHI KWIHII XYCYCHATH OKCHIIra, KaCa/LIAHTHPUII Ba
Y3YHIMTHHM OOUIKApHIU 3Ca HYKICHH KHCIOTara Xoc¢ XyCyCHATHapawp.
XO3upry BakTAa OUp BHDPYC OKCHJIMHH ONMO, YHH OOWIKA BHPYCHMHI
HYKJTEMH KMCIOTacHra Kymuin opkand "rubpun’ BHApyC 3appadasnapu
onuMoKia. Macanan, aprafa YMOOPIAHUI KACANUIHTHHH TYFIAPYBYH
INapCUMOH BUPYC OKCHIMHM TAMAKH YMIIOPIaHUID Kacayuury supycu PHK
cyra Kyuwwica, mapckmoH "ruOpun" Bupyc xocun 6¥mamm: "rubpun”
BUpPYC Ounan YCUMIMK  KAacaUTaHTHPHUICA, TaEKYACHMMOH  TaMaku
YUTIOPJAHMIN KACAUIAIY BHPYCH 3appauarapuy naitno Oynamu. Yydkm
"rubpun” supycnarn PHK tamaxu uwmoprnasnin Kacaulird BUApPYCHAAH
axparu6 ommuras. By aca, ¥3 uasGaruma, upcuatHm OGenrunaiaurag
acocufi  axrop BHDYC PpUOOHYKIIEMH KHCJOTACH  IKAHIUMHHK
TacaukIaiM. Jemak, 10KopHaa afiTunras ycynaa xocun OVnran Bupyc
3appavyanapd XyxxafpaHuHr EpUNMIIM HATIKacHga &xu  XyxkalipaHu
KAPOXATIAMACAAH YHIAH YWKMION MyMKHH. YCHMIHKIAZ Xap 6up
Xyxadpajia TYTUIanrad BHpyc (€KkM HYKISHH KHCIOTA) HMKKWHIHCHIA
asMoIecManap OpKaid YTHIIM MYMKUH. BupycHm Oup Xykadipamao
UKKMHYHCHrA JTHOM IUIasMozecMaiap OpKalld amanra OwanHd, aMMo
BUPYCHH YTHII EKH YTMaCINTUHY OeNiruaiiiural Maxcyc oKCHil Gakropu
— TPaHCOOPT OKCWIM MapxyInurd MabryMm Oyamu. Jlemak, supycHu
YeumiHKOa KYNaHMOId Ba YHH KacaUIaHTHPHIIK Mypakkab sxapa&unup. By
AApaEHIapHd MOJIEKYJIAp MEXaHU3MIAPUHHE YpraHWill OpTraHM3MIAPHH
BHPYCra TYPFYHJIMIM EKHM CE3rMpIIMTHHM YPraHdil HaTmKacuia yiapra
Kapimd  MIMUM acociganHrad Kypall — yopajapuHy uniad  uukpm
WMKOHUATHHY Aparaiy.

Bupyciaapuunr tabuartu. BupycnapuuHr Tabuaru TyFpucuna Oup
KaH4a runorte3anap Oop. bupanum runoresara MyBodwuK, BUpycnap
XysxalipaBuii Ty3mIimra 5ra 6¥nMaran conaa hopManapaan Kkeaud YHKKaH
newwiany. MkxuHuu runoresara MyBogMK, BHpYCaap JeICHepalysra
yuparai MHKPOOPIaHH3MIApAUpP, YYUHUYM Tunoresara MysodwmK, ynap
Xy*akpa KOMIOHEHTIAPUHMHET XOcHacu, 1ed Taspudnanamy.

Bupycnap Ooluka oOpraHM3Miap CHHIapM OHp Xun THNgaru
MOJIEKYNa/JapiaH TallKWi TONraHiurn OHOKUMEBMH TexmMpHIIapaa
ucOoTnauran. bollika oprapmsMiapra KaparaHia BHPYCIapHHHI TeHETHK
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KAXATAAaH MOCHAHHIIK IOKOPH Typamd, JXTUMOJ [EHOMH KHYHK,
peIuIMKalis Japaxacy I0KopH OYNratwinry yuyH myHIalaup.

XaflBOHIAp BHPYCH XaM IOKOPH AaPAKANATH IEHETHK MOCHAHHil
XyCcycusaTHra  3ra,  ynapaa  KOMILUIEMEHTamud, pexoMOuHams,
NCEBJOPEKOMOMHALMSA, CATEJIMTH3M yapaiiau.

lynnak kutn®, BEpycnap Xyxaiipacus opranusmiap 6ymm6, 6omka
OpraHM3M/IapAaH INAKIM, XyCYCHATIAPHHAHI TypiaM - TyMadauru, Oy
BUPYCHHHI Xap XHJ OPTaHM3MNapAa Typlld KacaJluK ajoMaTjJapHHu
HaMOEH KWIMLUH Ba yjnap TapkuOupa ¢axaTtruHa OHp XWI HYyKIenH
KHCNOTACH y4dpammm Owiad ¢apk xwiagn. Y ¥Y3uma Moaaa Ba THPMK
OpraHM3M XYCYCHSATJIIApWHM HamMO8H J3Taiuras Ba GakaT TUPHK
TYKUMaJaruHa Kynasgura Xaér gopmacuamp.
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