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1 — Mabpy3a MaB3yCH. MukpoouoJiorus $banu,yprauuim
o0exTiapu,Basudacu xamaa 0yJaum ‘a Tapcu@. MUKPOOHOJTOTUSIHUHT
naijgo Oyaumu Ba PUBOAJIAHMIIH. MHUKPOOMOJIOrHS TAAKMKOTJIAPHUHT
acocuii ycyJjuiapum (2c.)

PEXA :

1.Mukpo6uosnorus GpaHu,yprasuir 00eKTIapu,Bazudacu Xxamaa Oy immmiiapura
TaBcud.
2. MUKpOOHOJIOTUSHUHT MaiA0 OYJIHUINN Ba pUBOAIIAHUIIH. 3.MHUKPOOHOIOTHS
TaJKUKOTIAPHUHT aCOCUH yCyJulapu

Tasgnu c¢y3 Ba wubopanap: Mukpoouonoeus MUKPOOPSAHUIMAAD,
MUKPOCKONUK — 3amOypyenap,  cygymiapu,  Oakmepusnap,  pukKeyusiap,
MUKONAA3MA, BUPYC, BUPOUO 64 NPUOHIAAPHUHE MOPGQONOSUACU,  YMYMULL
MUKDPOOUONO2USL, MUOOUEM MUKDPOOUONOCUACU, KUULTLOK XYoHCATUK
MUKPOOUONO2UACU, BeMEPUHAPUSL  MUKPOOUONOSUACU,CAHOAM ~ MUKDPOOUOIOUACU
,CY8 MUKPOOUONIO2USACH.

Anaduéraap A-1,A-2,A-3:K-71an 16 raua 6yaran agaduériaap

1. MukpoOuosorus xyjaa Maijaa, oIl Ky3 OuWnaH KypuHMalaurad, gakar
ontuk acOobmap &Epaamuua €EKU OBJIEKTPOH MHUKPOCKOIIAp BOCHUTAcCHAA

KYpUHAJUTaH  MUKPOOPTaHU3MJAPHUHT  Mopdosoruscu, IIUTOJIOTHSICH,
CUCTEMaTUKacH, (U3HOJOTUIACH Ba OOIIKa XYCYCHUSITIApUHU YpraHaJuraH
bauaup.

Epyrnuk muxpockonmuauHr kattanamtupuim 3000 mapraraga O6ynmamu. Y
0,1 - 0,2 w~xkM Oynaran 3appajJapHd KYpUII HWMKOHUSATHHU  Oepaau
(1mxm(mukpometp) = 10-3 mm).

3aMOHaBUH 3JIEKTPOH MHUKPOCKOIUIAPHUHT KypcaTuil KoOumustu 0,15 Hm
(lam (wmanomerp) = 10-3mxkm = 10-6mMm) rava OYnuO, OyHAaill 3IEKTPOH
MUKpPOCKOIIIap Kypuiaérran HamyHanap (OaxkTepusiap, BUpyciap) Ba YJIapHUHT
TaITKWI KWTYBYM HO3WK KUCMJIAPUHU XaM KYPHII UMKOHUSTHHU Oepaau. byHnait
MUKpOCKOIIap ypranwinaauran oobektHu 750000 maprarada KaTTalalliTUPAIH.
Opnatna MukpoopraHu3miiapHu ontuk Mukpockonga 1000 - 1500, snektpon
Mukpockornga sca 30000 - 100000 mapra kaTTanamTupud kypuwiaau (MuirycTus,
Emues, 1987). DnexkTpoH MUKpOCKOM €pamMujia OakTepust XyKalpacUHUHT HO3UK
CTPYKTypaJlapy — XHUBUMHJAp, (QuUMOpHilnap, NWIWIap, Xykailpa JIeBOpH,
UTOIJIa3MaTUK MeMmOpaHa, IMTOIUIa3Maaa >KoWiamran pubocoMa, HYKJICOus,
Xap XWI 3axyupa MOJJAJapHUHT INaK/UIapyd XakuAa TYJIUK axOopoT ojMIlra
SPUILNTIAIN.



Muxkpo0uoa0rust - epexua cyz o6yiudb, MuKpoc - maioa, ouoc - xaém ea
n02oc - ¢han Odemaxoup. MuKpoOHUOIOTHS MHUKPOOPTaHU3MIIAP - MHUKPOCKOIHUK
3aMOypy¥Fiap, CyBYTiapu, OakTepHsuiap, PUKKETCHsUIap, MUKOIUIa3Ma, BHUPYC,
BUPOUJ Ba TMPUOHJIAPHUHT MOPQOJIOTUACH, (UBHONOTHUICH, OHOXHUMHUSICH,
TeHETHKACH, IKOJIOTHSCH Ba CUCTEMAaTUKACUHU YpraHaaurad ¢as.

[lyHuHraex, MUKpOOHOIOTHS MUKPOOPTaHU3MIIADHUHT MHCOH, XailBOH Ba
Yeummukiap Xa€Tuaaru axaMusiTUHU, TaOuaTAa MOJAAJIApHUHT allJIaHUIIH, TYPIH
IOKYMJIM KaCaJUTMKJIAPHU KY3FaTHILN, TAPKAJIUIIN XaKuJIa XaM MablyMoOT Oepaji.
Mukpoopranuszmiap ojiaMu FOST 00l Ba Typiu - TyMaH.

OHT' KEHTI TapKajliraH MpOKapuUoTIaApra Oakmepusniap, aKmuHOMUYyemiap,
yuanobakmepusnap (Kyk-awun cyeymiapu) Mancy0 OYynuO, ymap sHr cojja Ba
Maiiia opraHuzMiaapaup. Yiaap OOmKa THPUK opraHusmiapiaaH ¢apkiu 0yauo,
yJap ajoxuja onam - Procariotae onamMura KupuTuiIaau.

MUKpOOHONIOTUSHUHT ~ YpraHuil Joupacura 0ab3u dYyKapuoTiap Xam
KHpaau, MacajlaH, MULEJJIa XOCWJI KUJIaJUraH MUKpPOCKONUK 3aMOypyFaap (Oup
XyKaipany Ba KyI XyXadpand) Kupaad. YJIAPHUHT KYI KUCMHUHHU XaJTald
3aMOypyFiapra KUpyBYd OUp XyKapaau aduTKU 3aMOypyFIapy TAIIKIIT KAIAIH.
Y 1apHu MHKOJIOTHS 9yKYp Ba Xap TOMOHJIaMa YpraHa/u.

MunryCTUHHUHT (pUKpUYa, MUKPOCKONHMK TY3WIMIITa 3ra OyiaraH copja
xaBoHdap  (mpoTo3oanap), CyBYTJIapuaaH SIIWJI  CyByTiHapu  Oab3aH
MuUKpoOuosioruss ~ Kypcuga ypranwiaau. Opataa, coafa — XaillBOHJapHU
IPOTO300JI0THsI, MUKPOCKOIIUK CYBYTJIApUHU aJIbIOJIOTHS YpraHaau.

A¥ipuM  TypyxXHM XyXaWpacu3, KUMEBHA Ty3WIMIIM OuiaH  OoIIKa
MUKpOOpraHu3MiapaaH TyOmaH (apk KulaguraH BUpYCTIap TaIIKWI KHJIaIu.
VYnap omam Ba XailBoHiapna, YCUMIMKIIAp/Aa, XamapoTiapnaa, OakTepusiapia,
aKTUHOMHMIICTIapJa, [HMaHOOAaKTepusiIapaa Typiau TyMaH KacajUIMKIApHU
Ky3FaTaau. Yiap TYy3WIMIIMHUHT Y3Ura XOCIUIM Ba axaMUSTHHUHI KaTTaJUTd
SIHTH Ba Maxcyc (aH - BUPYCOJIOTUSHU Mal10 KUIIIH.

MukpobOuosorus OMOJOTUSTHUHT HUCOATaH €1l TapMOFU OYnuO, Y KyH CalilH
pUBOXK  TONMMOKIA. buoxumus, MoOJeKyJsp OHOJOrus, OHOTEXHOJIOTHS,
arpoxumusi, (UTONATOJIOTHS, BETEPUHAPUS, THOOUET, SMUIEMHUOTIOTHUS, KUIILIOK
XY)KaJIWTH, CaHOAT, NEHTU3, T€OJIOTHsI, TeHEeTHKa, KOCMUK OHOJoTus Ba OOIIKa
dannap Ounan uyamOapuac Oornukaup. Maskyp ¢daHIapHUHT IOTYKJIapu Y3
HaBOATHa UKKUHYN (aHTa, KyMiIaJlaH, MUKPOOUOJIOTHHUHT PUBOXKIIAHUIIUTA V3
TabCUPUHU KYyPCATAIN.

2. Mukpoopranu3mMiap HUXOATIA Maiia OYIuIIiIan KaThuid Ha3ap, Tabuaraa Ba
KaMUATAa MYXUM axamusTra ira. MacamaH, O3MK-OBKaT CaHOaTHIa KaTHK,
KMUMH3, MHUILIOK Talépiami, cuiaoc OOCTUPUIN - CYT KHUCIOTAIA OMXKFUTYBYH

OakTepusutapHUHr  (daonusTura OofnuK. HOBBOWYMIMK, Typiau WYMMIMKIAP
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(cnupT, BUHO, MUBO Ba X.K.) Tal€piam xam auUTKWIAP MINTUPOKU OuiiaH
Ooopanguran >xkapa¢Hmapra kupaam. Kynruna doiganm xazuimaimapHuHT (TOpd,
TOIIKYMHUP, HEPTh, TEMUP, OJITUHTYTYPT PYAATAPUHUHT) XOCWJI OYIUIIM XaMm
OaxTepusutap haonusaTH OUsIaH OOFIHKIUD.

UuputyBun OakTepusiiap YCUMIIMK KOJJIMKJIApH, XAWMBOH JKacaJjapu Ba
OolIKa YWUKUHIWJIApHU mapyanad, ep 3UHM To3ajJaiiau Ba Tabuatnaa
MOJJIaJIApHUHT alJaHUIIMHU TabMuHIai u. WMdnoc cyBnapHu To3aniaii, KymMup
KOHJIapuJla METaH Ta3WHA [apyajall Ba XaBOHM  To3alallla  Xam
MUKpPOOPTraHU3MIIAPHUHT POJIA KaTTa.

Kynruna wmukpoopranusmiiap Typiau —(Qusuonmoruk  Qgaona  moajanap:
dbepMenTiiap (OMOJIOTHMK KaTalu3aTopjap), BUTAMHUHJIAp, aAMHHOKHUCIOTauap,
OMOJIOTMK CTUMYJIATOpPJAap Ba aHTHOMOTHUKJIADHM CUHTE3Jalll XyCYCHUATHIa 3Ta.
Macanan, caxapoMmuleT adutkuiapu 45 - 50% ravya okcwi CUHTE3Nall OJagu.
bap3u Oakrepusuiap aHTUOMOTHKIAP CUHTE3NAWIU: TUPOTPULIMH, OallUTpalH,
CYOTHIJIMH, IOJMMHUKCUH Ba OOIIKa OupJiapy 3ca CUpKa KUCIOTAHU CUHTE3IalIu.

AKTHHOMHUIETJIAP éKM HYPJIH 3aMOypyFJap CTPENTOMUIIMH, aypEOMULUH,
HEOMUIMH, TETPALMKINH KaOU aHTHOUOTUKIIAPHU CUHTE3JIali . X03Upry BaKTAa
MabiIyM OyiaraH aHTUOMOTHKJIAPHUHT 2|3  yIyIIMHM  aKTUHOMUUETJIAp
CUHTE3JIaNIN.

Kuumox Xykanuruaa, anHukca, JeXKOHYWINKIA MUKPOOPTraHU3MIIap MyXHM
poJIb YiHANAM, YYHKH YJIapHUHT (DAOTUATH HATHXKACHU[IA TYNPOKIA YCUMITUKIIAP
ydyH 3apyp OynraH o3uka MoJjajap TYIUIaHAaaW, HaTWkalga TYHPOKHUHT
YHYMJIOPJIUTY OPTaJH, SKUHIAPHUHT XOCUJIM XaM IOKOpH OYaau.

Tynpoxkna O0opaauran xKapaCHJIapHUHT KYITYUINTY yHAAru
MUKpPOOPTaHU3MIIAPHUHT (DaonusTura OoFinuK. MacaiiaH, TYNPOKIapHUHT XOCHII
OynumM, epra UILIOB Oepulll, €pHU YFUTIIAL, CYFOPUII, TYIPOKAA pyil Oepaguran
(GU3HONOTUK  WINKOPUIUIMK Ba  KUCJIOTATMKHU(HOPAOHJIMK) WYKOTHIN, 3ax
€pJIAPHUHT CYBMHM KOYMPHIL, OPTaHUK VFUTIAp Tal€piiall, yJapHU Cakjall Ba
yiapaad GhoiganaHuin MUKPOOPTaHU3MITAPHUHT (DAOTUSATH OUIIaH OOFITUKIUD.

Tynpokna yypaidaura asoT TYIUIOBYM MHUKPOOPraHU3MIIADHU YPraHMII
atMocdepa azoTuaaH ¢GoigamaHUIl MacalaCUHU Xajl ATHUIIA MYXHUM axaMUsTra
sra. Axkagemuk B. JI. OMensHckuii Oup Heua Mwuiap MyKaajaam MUKpoOjapra
myHaail tappud Oepran: «Ymap (MuxkpoOnap) xamma xoWma Oop. Kyzra
KYpUHMAacaH yJap OJaMHUHT XaéT Wynuaa xampox, Oyiaaunapy.

Jlexun 6ab3u OUP MUKPOOPTaHMU3MIIAP O3UK-OBKAT MaxCyJOTIapUHU (TYIIT,
OanuK, J0H, KapToIlKa Ba pe3aBOp MEBaJapHM) Oy3wIuIIMra €Ku TypJU-TyMaH
IOKyMJIM  KacaJUTMKJIapHU KenuO uukuimmra cabad Oynmaau. by Tyrpuna
B.JI.OMensinckuil myHnaid geran: «MaHa 11y MHUKPOCKONMK, JIEKHH Ia(KaTCU3

nylmiMaH Tydaitin OupKaHya BWIOSATIAP XaJKJIApUHU KUpUO OuTupaauraH Ba
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KHCKa MyJJIaT MYMJa 10371a0, MUHIVIA0 OJaMIIAPHUHT ECTUFUMHU KypUTaJAUTaH
xaB(u smmaeMusIap maino Oynrany». Macaman, Babo, Cuil, TOHOpes, TUPTEPHs,
KYWJIUPIH, KOKIION Ba OOIIKA KacayUTMKJIap IIyJap KyMJIacura Kupaiu .

VeuMIMKIapHH XaM  KacalUIaHTHPAIWIaH OMpKaHYa MHHT OakTepusuiap,
BUpYCJIap Ba BUPOUJIAP MABXKY, yJap XaM YCUMIIUKJIAp XOCUJIMHUHT cudaTura
Ba YHUHT MHUKJOpHUTa yTa cajaOuil TabCup KUJIaau.

3. CyByTnapu, 3aMOypy¥Fiap, HypJid 3aMOypyFiap Ba OaKTEpHsUIapHU XaM Y3
KyliaHjajlapy — BUpyclapu OYnu0, yJIapHUHT XYCYCHSTIAPUHU YPraHHII
MUKPOOHOJIOTUSTHIHT MaxCyC TapMOKJIapH Ba3udanapura Kupau.

Mukpoouonocuanunz oup KaHua MapmoKIapu MaeHcyo:
YMymMuii MUKpOOHOIOTHS;
Tub0uéT MUKPOOUOIIOTHSICH;
Kuminox Xy»xanruk MUKpOOHOJIOTHACH ;
BerepuHapusi MUKpOOHOIOTHUSCH;
CaHoaT MUKPOOHOJIOTHSCH ;
CyB MUKpPOOHOJIOTHSICH;

i S e

KocMuk mukpoOuonorust Ba 6omkanap.

Ymymuii MHUKPOOMOJIOTHSI MUKPOOpPraHuU3MJIap Xa€T  (PaoJIMATHHHHT
YMyMHUIl KOHYHUSITJIAQpUHM YpraHaav. Yiaap Oy ¢aHHUHT aCOCHHHM TaIlIKUII
KWIagu. YMyMHU MUKPOOHUOJIOTHSI MUKPOOPTaHU3MIIAPHU TEKIIUPHUII yCYJIIapu
XaKuaa, XamJa MHUKPOOPTaHU3MJIAPHUHT  Mopdororuscu, (U3HOIOTHSICH,
OMOXUMUSCH, CUCTEMATUKACH, YCUIIIM Ba KYMalHIIM XaKuaa ax0opoT Oepanu; y
a30T, YTJIEpPOJ, OATHHTYTYpPT, TEMHUP MOJAAJAPUHUHT Tabuaria aillaHWIINHH,
yJiap/ia UIITHPOK ITYBYM MUKPOOPTaHU3MIIAPHUHT POJIMHH YpraHa/Iu.

MeauuuHa MUKPOOMOJIOTHSICH OJamiapia KacajUuIMK Ky3FaTyBYM IMATOTCH
MUKPOOPTaHU3MIAPHUHT MOp(]oIorHs Ba (PU3MOIOTUACHHHU, Xap XU KUMEBHN
Mojanap, aHuKca, Ae3uH(EKIHs KWIyBYM MOJjajapra YuIaMIUIUTUHUA,
MHUKPOOPTaHU3M Ba MUKPOOpPTaHU3MIIAD OpacHIard MyHOcadaTJIapHU YpraHaJu.
bynapau xammacu ymymuii THOOHET MUKPOOHOIOTHSICH A YpraHUIA IH.

Maxcyc THOOMET MHMKpPOOMOJOTMSICHAA O3Ca  MyalssH  IOKyMJIH
KacaJUIMKJIApHU  KY3FaTyBUWJIApH, yJIapHM MHUKPOOHOJOTUK  JHAarHOCTHKA
yCyJulapH, y3ura xoc mpoduiakThKagapu Ba JaBOJAIl yCYJUIapu YpraHWIAIu.
Tamky MyxuT 0OBeKTIapra MaTOTeH MUKPOOPTaHU3MIIApHU aHUKJIAI XaM KaTTa
aXaMHUATra OSrajgup. YpPraHwiaguraH OOBEKTIAPHUHT MHKPOOPTaHH3MIAPHra
Kapab MuKpoOmoJIoTHsi MyCTakuil (aHmapra - BHUPYCOJIOTHS Ba CaHUTapHUs
MUKpPOOHOJIOTUSIIApUTA  aXpain0, OJaMJIapHU sIIall IapouTiapura Kapad
ylapHd MHKpoQJopacH Ba MHKPOOHMOJOTHK KapaéHIapuHU TUTHEHAa Ba
COFJIOMJTAILITUPHUII HYKTal Ha3apAaH ypraHau.



CanHoar  MHKpPOOMOJIOTHSICM  MHKPOOPTaHU3MJIAPHUHT  OHMOKMMEBHIA
daomnuruau  ypranuO, yinap BOCHUTacHAa CHOUPT, OPTaHUK KHCIOTajIap,
aHTHOMOTHUKIIAp, BHUTAMUHJIAp Ba 0ab3d TOPMOHJIAP OJHII BaszudamapuHu
Oakapaiu.

O3MK - 0BKAT MHKPOOHOJIOTHSICH MUKPOOPTraHU3MIIAp €pAaMua Xap Xuil
MaxcyJioTiap (IMUIUIOK, KaTUK, Kepup, KUMU3 Ba X.K.) OJIMII Ba YyJapHU
YUPUTYBYU MUKPOOPraHU3MIIAP/IaH CaKJIall METOAJIAPUHU UIILIA0 YUKAIH.

Kuuiok XykajJuk MHKPOOHOJIOTHMSICM MHKPOOPTaHU3MIIAPHUHT TYHPOK
CTPYKTYPAaCUHUHI XOCWJI OVIMINH, YCUMIMKIAPHUHI O3MKJIAHMILIN, TyHIpPOKIaru
OpraHuK MOJJAJIAPHUHT MApYAJIAHUIIN, OaKTepus YFUTIApPUHHM SpaTUII Ba
yJIApHU KYJUIalll METOJJIAPUHM MILIA0 YMKHIL, MUKPOOPraHU3MJIAD BOCHUTACHA
€M- XallakJIapHU KOHCEpBaIUs KAJIUII YCYJUIADUHU YPraHa/Iu.

Berepenapus MHMKPOOHOJIOTHSACH XaNBOHJIAPHUHT FOKYMJIH
KaCAJUTUKJIAPUHY, YJIapHU TUArHOCTUKACUHU, NPO(UIAKTUKACHHU Ba JaBOJAlll
yCYJUIApUHU YpraHaju.

Topd, xymup, HEDT, OATUHTYTYPT, TEMUP Ba OOLIKA Ka3WJIMa OOWMIUKIAPHU
XOCWJI OynuIMaa MHUKPOOPraHU3MJIAPHUHT poJiM KaTta OynuO, Oy Xwuiijgaru
Bazu(asapHu reoJiOrTMsl MHUKpoOHMoJiorusicu ypraHaau. Oxupru Wwapaa
¢oiinany KazuiMma OOWIMKIAPHU KUAMPUO TOMMILIAA MUKPOOPTaHMU3MIIAD KEHT
KyJlaM/la WIIaTUIMOK/IA.

Nuumivk cyBiapuHM Ha30paT KWJIMII Ba Xap XWil 3aBoJl, ¢adpuka Ba
KOpXOHaJapJaH YMKaJUIraH CyBJIapHH TO3aj]all MIUIApU CYB MUKPOOHOJIOTUSICH
TOMOHMJAH YpTraHuIaIu.

Mukpoopranusmiiap y3rapyBYaHJIMK Ba UPCUAT XOAMCAIAPUHMU YpraHuuaa
MOJICJUTMK Ba3zudacuHu Oaxapa Oouwaguiap. by Tyrpuma 3HT OupuHYM Y3
xuccanapunua (1920 - 1930) akamemuk ['.A. HaacoH Ba yHUHT mIOrMpajiapu
KYIIuJIap.

by coxamappmaru Owinmiap Ba SIHTWJIMKIAPHU XaMMAcCHHU aWTuO VTUII
Mypakka0d Bazudaaup, YyHKA KyH CalWH yJapHH COHHM Ba MUKIopu omub 11
oopmokna. IllynuHr yuyyH OU3BHMHI KeWMHTH  BasupaMu3  yMyMuUi
MUKPOOUOJIOTUSITA OUJ] ACOCUIN OMIMMIIAp XaKua Cy3 IOpUTaMU3.

MUKpOOHOJIOTUSIHUHT ~ PUBOXKJIAHUIT ~ TapuXW.AHTOHHU BaH JIeBaHTYK
TOMOHH/IaH MHKPOOPTaHU3MIIAPHUHT Kami( STHIUIITH. MUKpoOpraHu3MIIap Karid
KWJIMHMACIaH aBBAJIPOK XaM, MHCOH KaTHK, BUHO TaWépaiiaa, HOH MUITHPHIIIA
MUKpOOHOJIoTUs >KapaéHnapujaH KeHr (organanu6d kenrad. OgaM30T Xap Xuil
KacaJTMKJIap OujiaH TYKHAI KeJraH, YiariapHu OomuaaH keuupran. Mykaaac
KATOOMapaa xam Oy Xakuaa aiTud yrunaran OYnmbd, Kacaummk OKuOaTuaa
ynrannapau €KUO IOOOPUIIIHU, FOBUHUIITHU Ba TO3AJTUKIa PUOS KUJIUIITHU TaBCHUS
kuivHrad. Kaaum 3amonnapmaék mumdokopnap Ba TaOuaTmiyHOCHap KYNTHHA
IOKYMJIM KAaCaJUIMKJIAPHUHT KenuO uMKuil cababnapuHu u3nai Oomuiaraxiap.
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MacanaH, OU3HUHT dpaMU3/aH OJIAMH sIaraH KaJuMIUAyHE Bpadu [ urmokpar
(460 - 377 wimmtapna), Jlykperuit (95 - 55 #murapaa) Ba yima TaBpHUHT OOINKa
AUpUK OJUMIIADMHUHT HILIapUAa TYpPJIH-TyMaH OKYMJIH KacaUIMKJIapHUHT
cababuucH TUPHUK TabMaTra XOC SKaHJIMTH KYpCaTUiraH 3,1u.

15 acpraua kacaJTUKIApHUHT cababiiapu Kacaja TYFAUPYBUYH «MHUa3Maiapy
(xaBoma TapkaJraH aiipum OyFCUMOH  Mojjanap) ne0 XucoOJamraH.
Keitnnuanuk utanusank  Bpau @Dpakactpo (1478-1553  i#mmmap)  Oup
WHUBUANYMIAH WKKAHYUCHUTA YTAJUTaH «KOHTarum»iap MaB:KyIJTUTH
XaKHUJIard Ha3apusiHA WITapHu CypaJiu.

Ocué xanmknmapu 4edax, Jienpa (MOXOB) Ba OOIIKa KacaJUIMKIIAp TYFPHUCUAA
MabayMoTiaapra sra 3au. A0y Amu non Cuno (980-1037 ) Oy kacalsIMKIapHUHT
cabaOuunapy TUPHK MaBXyJIOTJAap SKAaHIUTHHH, YyJap CyB Ba XaBO OpPKaJIH
TAPKUTMIIAHA alUTraH 3]1.

17 acpumnr 40 twwapuna pumiauk npodeccop A. Kupxep (1601-1680)
KATTAJAIITUPYBYM KypUJIMa OpPKAJIM Xap XWI OOBEKTJIIApHU Ky3aTaau Ba yTa
Maija «4dyBalYaHTJApHU Kypaaw». by Mukpoopranusmiap s3au. AMMo Oy
Taxpubanap tacoguduii kKamPueTiap 31u.

MukpoopraHu3MIApHUHT ~ OYWIMIIKA ~OWPUHYM MHUKPOCKOMHH  Karid
STIIMIIM Ownadn  Oornmukaup. bupunumnap karopu ['anc Ba 3axapuit SIHceH,
cyurpa I'. Tamuneit Ba K. JlpeGOen TOMOHMIAH SHI COJjia MHUKPOCKOILIAp
ApaTWIIU Ba sTHaJA TAKOMUJIJTAIITAPUIIIN.

AHTOHH BaH JIeBI3HIyK TOMOHHIAH MHUKPOOPTraHU3MJIAPHUHI Kamig
ITUJIMILHN.

Mukpoopranusmiap Xakuja sHajga KyNpoK MabliyMOTJap TYIJiaraH 1iaxc
MUKpPOOHOJIOTUS TapUXUHUHT «Mopdosaorus» AaBpuHH Oouwtad Oepran
rouTaHAMSUTMK AHTOHH BaH JleB3Hryk (1632-1723) 6ynam (1- pacm).

JIeBsHTYK mMIIAIaH 3UiHAT Oyromiap sicailiuraH KOpXOHaJa MILjap 3]IH.
VY mmia nuH3anap sicad, yjaap/iaH Maiijla HapcalapHy KaTTaIaluTUPUO Kypaauran
acbo0 — comma MHUKpPOCKON sicaiiiu. Y 3 MHUKPOCKONMHUIA KYJIMaK CyB
TOMYMJIAPUHY, TUILI KUPUAAH Tal€pllaHraH OpenapaTiiapHU, TYPIU XU OpraHHuK
MoOJIaM cyBiap (KalHaTMajiap) HA TEKIIUpWUO, yjaap WYHMIa Xap TOMOHTa
Kapad xapakaTjaHyBUd THUPHUK MaBXKYJIOTJIApHU Ky3aTaaud Ba yJIAPHUHT
pacMJIapuHU 4M3aqu. Y 1[Iy KypraH MaBXKyAoTJiapura “‘TUPUK XalWBOHYanap”’ —
«AHNManKyna BHBa» 1e6 HOM Oepamu. Y3 M3IAHHUIUIAPH HATIKANAPHHH Y
JloHmoHAaru KUPOJUTMK WIMHN KamusitTura Ownmupanau. 1677 vumu maskyp
WIMUR KamMusAT JIeBSHTYK WIUIapUHU KalTajaH TEeKIMUpUO KYpaaud Ba YHUHT
HATWXKaJIApy XaKUKAT SKaHJIMTMHU TaH OJIaJIu.

Keitnnuanuk y y3 uaMuid u3naHunuiapuiu « AHTOH JIeBsHTyK Kaiid 3Tran
tTabuat cupiaapm» gdran kutoouaa (1695) tabpudiiad 6epaau. YiapHu MoK,
Xap XWI y3yHJIMKAArd Ta€K4acMMOH, OYKWITaH IIaK/UIM Maiga MaBXyJIoTJap
HKAHJIMTUHU TacBUpJiad Oepau.

Poccusina Oupunun mukpockon XVIII acpamnar 30 - #immmapuga MBan
benses Ba MBan KynuOuniap TomoHuan kamid STUITaH.
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Pyc omumu, xapowmii Bpau JI. C. CamoitnoBuu (1744-1805) MUKpPOCKOIHK
TEeKIMpUILIap EpaaMuaa TOyH (4ymMa) KaCAUTUTUHUHMT — KY3FaTyBUHMCHHU
TEeKIUpUO, ogamiIapHu Oy KacajUIMKKa Kapllyd SMJIall yCYJIMHHU Takiaug STras.
Yuaunr Oy kamduétn 00mKa IOKyMIA KaCaUTUKIAPHUHT ca0a0YMCHHU YpraHUII
yayH acoc Oymauw. Aurmusuimk Bpad O. JDbxennep (1749 - 1823) 1798 iwwnna
YeyakKa Kaplly SMJIall MyXyUM axaMHsTra 3ra SKaHJIUTHHA KypcaTuO GepraH 31u.
XIX acpHMHr WUKKMHYM spMygaH Oomiad aH4Ya TaKOMWLIAIITHPHITAH
MUKPOCKOILIAp SIPaTUIIIN.

1-pacM. MHKPOCKOITHHHT 6I/IpI/IH“{I/I UXTHPOYKMCH Ba OaKTEpHsIap OJJaMUHU
kamid Kunran onuM AHTOH BaH JIeBsuryk (1632 - 1723)

By aca mukpoopranusmiaapHuHr ¢akaT MOPQOJIOTHK TY3WIMIIMHUA 3Mac, OalKu
(GU3MONIOTUACHHN XaM VpraHuira WMKOH Oepau. MUKPOCKOITHWHT HMXTHPO
STWIHMIIKAAH Oomnuiad MHKPOOPTraHW3MIIAp TYFPUCHIA KWIMHTAH — HILIAp
MUKpoOuoJyioruss Tapuxuaa l-maBp «MuUKpPOOHOJOTHS PHBOKIAHUIIHHUHT
Mopdosiorusi 1aBpw» 1ed6 HPUTHIAIN.

HIsen onmumu K. Jlunuei (1707-1778) xaMmMa THPUK MaBXKyAOTJIAPHU OHP
cucTemara cojiraH Oyiica XxaM, MUKpPOOpraHU3MJIapHU Oup «xaoc» (TapTuOCus,
TapTUOTa CONMMO OyIMaiiiuran) rypyxra KHpUTaIH.

MukpoopraHu3MIIapHUHT OMPUHYM CHUCTEMATHUKACH JaHMsUIMK Miosiepra
(1786) Taammykauaup. Y CyB Ba TYNpOKJard «aHUMaJKyjajlap» HH cUCTeMmara
colaad  Ba  yIapHUHT  «uHQYy3opusutapy  ae60  aragu.  CekuH-acTa
MHUKpPOOpPTaHU3MIIAPHU YpraHUII KYJaMy KeHras OOIIIaau.

Keiinnuanmuk M.M.TepexoBckuii (1740— 1810) xamMm MHMKpoOOpraHu3miap
yctuaa nniad «llapbcTBo T™MBI HHOY30puid JIMHHE» IPTaH MaB3yda JTOKTOPJIMK
muccepramusicuan  €kimaam - (1770). YV xap  xunm KaWHaTManapiara
MHUKpPOOpTaHU3MIIApHU YpraHau. Temmeparypa, JICKTp TOKH Ba 3aXap TabCHpHUIA
MUKpPOOPTaHU3MIIAPHUHT XaJIOK OynummHaN aHukiaamu. 1835 - #iun DpenOypr
«Mudy3opusiiiap MykaMMall OpraHU3MIIApANP» J3TaH MaB3y/ia UMUK acap €3au
Ba XamMma TyOaH »OH30TJIapHU 22 Ta cuHbra Oynau Ba yHra wHQy30pusiap
aTJIaCMHU KUpUTUO, ynapra TaBcudiap Oepau. MuKpoopraHusmMiIapHu OWHAp
HOMEHKJIaTypaja aTaau Ba 6apya O6akrepusiiapau 3 Ta cuadra 0ynau.
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XIX acp ypranapuna I1.d. I'opsHUHOB TOMOHHAAH E3WJITaH «300JIOTH
acapuia MUKpOOpTaHu3MIapra aiipum Oynum axkpatwinu Ba 'y «Wupy3opusiap
oymuamm» 1e6 atammu. [y Baktiiap @. Kon (1828-1898) Ba K. Heremumap (1817 -
1891) GakTepunapaan 0ab3HIAPUHUHT TAOMATHHY YpraHa Oolniaauiap.

MuKpoopraHu3MIIapHU YPTaHUITHUHT 2-JaBPH - «(PU3MOJIOTHSI 1aBPH» -
oyrok ¢panmny3 omumu Jym IMacrep (1822-1895) ummapuman Oonutangud. Y
KYNIT'MHA OWXFUII >KapaHJIAPUHUHT, SbHU CHUPTIH, CYT KHUCIOTaIM, CHUpKa
KUCIIOTAIM OMKFUIL XaMJia OOIIKa Typ OMKFUIIUIAPHUHT OMOJIOTMK MOXUSITUHH
aHuKIaau (2- pacm).

2 - pacM. MUKpOOHOJIOTHSHUHT (PU3HUOIOTHS JaBPH aCOCUUCH
JIym IMactep (1822 - 1895)

Xap Oup OWXKFUILI >Kapa€HUHUHT V3 MUKPOOPTaHU3MIIAPU OOpPIUTHHU
Taxxpubanap OusaH ucOoTiIaAu. Y sHa YUPHII >KapaCHJIAPUHUHT XaM ajloxuja
MUKpOOpraHu3Miiap Tabcupuaa OopummHu kypcatau. Jlym Ilactep kyiinupru,
KyTypHlll, capaMac, NacTepeii€3, Ta3id TaHIpeHa, TYT HIaK KypPTUHUHT
(mebpwHa) KacaUIMTWHW, BUHO Ba NMWBOHHMHI OY3WIMINIWHHA YpraHId Ba ylapra
KAapLIM Kypalll YopalapuHu aHukja0 oepau. Kucnopoacus Mmyxutaa siaiuran
aHa’poO OakTepusyapHU aHUKIaau. Jlaboparopus amanuérura CcrepuLIall
(MukpoOIapHu HOOY KWJIMIN) Ba MACTEpall yCyJUIAPUHU KUPUTAH. APHCTOTEIN
Ba BeprunminapHuHr «V3 - V3UJaH TYFWINLD> HA3apUSAJIAPUHUHT aCOCCU3IIUTUHU
kypcatan. O3uka MyxXuT saxumiad CTepuiUlaHca, VYHAA Xed  KaHjau
MUKPOOPTaHU3MHHHT TMai10 OVIMacIUuruHu acocyiad oepu.

[Tactep TOBYKJIap XOJIEpAaCHMHM YpraHull >kKapa€HuZa COFJIOM TOBYKKaA
KYUCU3JIAHTUPWITaH OakTepus KyJATypacu HOOOpWITaHIAa  TOBYKJIAPHUHT
KAaCaJUIMKIra YaJUHMACIUTUHY Ky3aTau. XyAId 1y UIIHUA Y KYWIUPryd KacaJlsIuru
OWJiaH KacajUlaHTaH MoJIIap/a XaMm KalTapau Ba MXKOOMM HaTuxkanap OJUIITa
myBaddak oyaau. XaBoHnapHu Kydcusnantupuiaran (42-43°C temneparypajia
YCTHPHUIITaH) KYyUIUpru TaéKyaiapu Ounan KacaJJlaHTUPaAIH.
Kyucuznantupuiran OakTepust KydaTypacu OujiaH swmilaraija XailBoHsapaa

13



KyHaupru 6akrepusicura Kapum UMMYHUTET XOCHI OVIMIIMHY aHuK1aau. [lacrep
KYWJIUPTrU KaCAJUIUTUHU YPraHuO «JlabHATIAHTaH Jajanapy CUPUHU OYJH.

[TacTepHUHT KyTHpHII Kaca/UIMTUHM YpraHuml Oopacujard HILIapyd Xam
yTa KaTTa axaMusaTra MOJIUKAUP. Y KyTHPraH UTjiap CyJariHd MUKPOCKOI OCTH/IA
TaIKUK KWITaHAa  YHIArd MUKPOOPTaHWU3MIIApHU KypuIra wmysccap Oyma
olMamu. AMMO y KaCaUTMKHHM fo3ara KEJITHUPYBYM KYTUPHUIIHH «cababm» -
XaBOHHUHI OOIII Ba OpKa MUSICHAA >KOWUIAIIMIIMHU aHukiaau. Kacamnanran
KyéH MUACHMHM CEKMH - acTa KypuTUO, «KYUCH3IAHTUPWITAH Kacal
KY3raTyBUYMHU» OJJM Ba y OWJIaH XaWBOHJIApHU 5MJIa0 COFJIOM XaWBOHJIAPHU
KaCaJUIMKJAH cakj1ad KOJHUII HYJIapuHU TONaU. byHmai sMiamnuiap, aHTHPaOuK
- KYTHpHUIITa Kapliy sMilanuiap AedmnuO, KyJla KeHr Kynamaa Tapkanau. by
unuiap sSHru GaH - UMMYHOJOTHUSHMHI Maino Oymuinura acoc conmu. Jlyu
[Tactep ®pannus meaunuHa akaaemusicura akaaemuk, Cankr - IlerepOypr
aKajzemMusicura Myxoup ab30 Ba KeMuHYaIMK paxpuil akaJeMUK KWINO cailianau.

[Tapmwxma 1888 - #imwnmm [lactep MHCTUTYTH OUMIIW. YHIA, KEHWHYAIHK
Ky3ra KYpUHTaH MHKPOOMOJIOTJIap TabJUM OJau. MeuHukoB, Bunorpanackui,
["amanes, XaBkus, CkindacoBckuil Ba OOIIKaIap 1Iyyap xyMmiaacuaaHIup.

XIX acpma kynm mMamiakatiapja MEAWIMHA  MUKPOOHOJIOTHSCH
pUBOXIaHIUM. MenuimHa  MUKPOOWOJOTHUACUHUHT PHUBOXKJIAHUIIWTA HEMUC
omumu  PoGept Kox (1843 - 1910) kym xmcca kxymau. Y cod MHKpPOO
KYJITYpPaCHHU @XpaTUIl y4yH KaTTUK (KYIOK) O3MK MyXHMTHIaH (hOHIaTaHUIIHU
taknmud stagu. Ogam Ba KopaMmoiuiapAa CUJ KacCa/UIMTUHU  KY3raTyBUMCUHU
Xxamjia BabO BUOPHMOHMHHM axpatu® ojumira myBaddak OYiau, MHUKPOCKOIHUK
METOJUIapHU  TAaKOMWJUIAIITUPAM, HWMMEPCUOH CUCTEMaHM KYJUIAIHA Ba
MuKpodoTorpadusHu aManuérra KUPUTAH.

N. N. Meunukos (1845 - 1916) daronuTo3 Ba yHHHI MMMYHHTETIArH
axaMUATH XaKuJa TYJIUK TabIUMOT SpaTAd, YUPUTYBYM Ba CyT KHMCJIOTa XOCHII
KWIYBUM OaKTEpUSJIAPHUHT aHTAarOHM3MHUHHM aHUKJIAaJd Ba Ba0O KacaJUTUTMHU
Vpranuira y3 xuccacuHu Kymiau. Poccusiga OupuHuM OaKTEPHOJOTHK CTaHIIMS
TAIKWJ 3TAW. YHUHT paxO0apiaurd octuaa Wupuk Mukpooduosormap: I'. H.
["abpuueBckuii, A. M. be3peaka, U. I'. CaBuenko, JI. A. Tapacesuu, H. O.
["amanes, /1. K. 3a06onoTHuit Ba Oonikanap eTUIINO YUKIH.

A. HW. HNsanoBckmii (1864-1920) amoxuaa poa VyitHamu. Y TaMaku
OapriIapyHUHT MO3aWka KacalmuruHu YypranuO, 1892 iwmnma ¢unarpianyBun
BUPYCJIApHU aHUKJIaIX Ba BUPYCOJOTHs (paHUTa acoC COJIN.

Tynpoxk mukpoOuonorusicu Oyitmda xam aH4va unuiap Kuiausau. [ne3unr
Ba MrioHr kabu (paHiy3 onumiIapu HUTpUPUKAUS KapaCHUHU YpraHiu.
Tynpokaa yuypaliquraH MHUKPOOPTaHM3MJIADHM Ba  YJApHUHT  MoJJajap
anMamuayBugarun ponunu anukiamaa C.H.Bunorpanckuiinuar (1856 - 1955)
xyuccacu karra Oynau. Y  XEeMOCHHTE3 JKapaéHUHU HUTpuUdUKaTOpJap,
OJITHHTYTYPT Ba TeMHp OakTepusuiapu MHCOJIUAA aHUK KypcaTud Oepau. by
xapaCHIapHu 4yKyp Vpranu0 «XeMocuHTe3» (KUMEBUI HHEPrus MILITUPOKUAA
cyB Ba CO; ;maH OpraHuKk MOJIJanap XOCHJI OYIWINM) KapaéHUHH OYHIII
mapadura mysiccap Oynau. Tympokaa dpKUH Xo0J1a Xa€T KeYUPYBUYH aHA3POO
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OakTepusi  KJIOCTPUAMYM  [AaCTepPUAHYMHH,  LEJUIIOJIO3aHU  MapyajoByUd
OakTepusuiapHd XaM BuHOrpajackuili TONAM Ba KYNTWMHA SHTA METOJIapHU
KupUTIU Ba « TyIIpOK MUKPOOHOITHUSICHY acapuHU SPAT/IH.

M. beepuHk TympokKdga yYpalWguraH dSpKUH a30T  Y3JalITUPYyBYHU
OakTepusutapiaH azorobaktepru aHukiaaau. 1. [empuren Ba I'. Bundopr
TYHOpOK MHKPOOHOJIOTHICH ycTuaa wm oiaud OopuO, 1880 - Hmmma TyryHak
OakTepusiiap OunaH IyKKAaKIM YCUMIIUKIAp Opacuaard CUMOMO3HHM aHUKJIA0,
QYKAKKIIA YCUMITMKIIAPHUHT a30T Y3JAIITUPUIIN YJIap WIIW3UIArd TyraHakuapra
OOFJIMK SKaHJIUTHHU KypcaTtub Oepauap.

CexuH-acTa TYIUIaHraH Marepuaiap, alHUKca, Hadac onuIl Ba OMXKFUII
JKapaéHiapu MEXaHU3MUHU aHUKJIAII uuuiapu MUKPOOHOJIOTUS
pUBOAIIAHUIIUIATH 3-AaBp «MHKPOOHOJOTHAHMHT OMOXMMMS HYHATHIIM»TA
TypTku 0ynau. Hadac onumn Ba Okrun xapa€HIapuHU XUMU3MUHHU aHUKJIAIIIa
C. II. KoctuueB, B. C. byrtkeBuu, B. H. IllanommnukoB Ba H. JI.
Npycanumckuiinap kaTra xyucca KyIlrasiap.

YupuHau mMonjanap Ba TYNPOK CTPYKTYpacu XOCWJI OYJIHIIMAArd TYHpPOK
MHUKPOOPTAaHU3MJIAPUHUHT  posiHU  TymyHtupumaa W.B.  Twopun, M.N.
KoHoHOBa Ba Oolikaiap, MUKpOOpPraHU3MIIAp 3KOJIOTHSICUHU YpraHUIl coxXacuaa
b. JI. Ucauenko, E. H. Mumyctun, H. M. JlazapeBmap, Tynpok Ba pusocdepaaaru
TypJid XU OakTepUsUIapHUHT akTUBIUTIMHM aHukigampaa H. I'. Xomoanwmii, B. C.
bytkeBuu, H. A. Kpacunaukos, E. ®. bepé3ora, 5. H. XyaskoB Ba Oormika
OJIMMJIAPHUHT UIUTAPY MYXUM aXaMUATTa 3ra 0yIiau.

Keitnnru humiapaa MUKpOOMOJIOTHSI TEXHUKACUHU PUBOXIIAHTUPHUINTA V3
xuccanapunu kymran onumiap b.®.Ilepdunees Ba J[.JI. ['ab6emmapaup. Yiap
ApaTraH Kanwuilp MHUKPOCKONMS METOIM KYNTMHA YYKWHIWIApAA y4YpauguraH
WUPTKUY OaKTEpHsUIapHU TomHIIra EpiaM Oepiu.

VTran acpHMHT OXMpHIaH GONLIA6 MUKPOOHONOTHSHUHT SHA OUP TapMOTH
OynraH cyB Ba reojioruss MHKpoOuosorusick puBox tongu. I'. A. Hancon, b. JI.
Hcauenko, M. A. Erynos, B. O. Taycon, B. C. byrkesuu, A. E. Kpucc, A. C.
Pa3ymoB Ba Oouikanap 0y TaApMOKHUHI PUBOKJIAHUIINIA KaTTa XUcca KyIauiap.
I A. Hagcon Ba yHuar morupau ['. C. ®@umunmoB 1925 #wmnma aduTkw
3aMOypyfiapura Typiaud HYpJapHU TabCUp OTAUPUO, YylapAaH MYTaHTIAP
OJIAuIIap.

Mamnakatumusga MUKpOOUOJIOTHST (PaHUHUHT PUBOXJIAHUIIMA YIYH Kysai
MIAPOUT MAaBXYJIUTH Ty(Qaiii YHUHT Ha3apui Ba aMalvuii Macajanap OwuiaH
OofnMK OyiraHn coxajJapu. O3UK-OBKAT CaHOATH, KOHCEpBa CaHOATH, CYT
MaxCyJOTJIapUHUA KalTa MIUIalll CAHOATH, MUBO MHUIIUPHUII CAaHOATH, TYpJu
aMUHOKHCIIOTAJNIAp, OKCUJUIAP, aHTUOMMOTHKIIAp Ba BUTAMUHIIAP HIILIA0 YUKAPHUIIT
caHoaTJIapH sTHAJa PUBOXK TOIMOK/A.

Tupuk MHKpoOpraHu3Miap MOMYJSIUsACUTa OaKTepusl KyJITypacu AeHHIaIu.
JlabopaTopusana MHMKPOOPraHM3M KyJITypajlapd TYypJd WIaKiAa YCTUpHUIAIU
(cyrok o3uKa MyxWTIapuaa, arapiad < Kudmmk —arap”  (“kocsk')mapaa
(cTepuiaHraH arapiii 03UKa MYXUT MabjIyM Oypuak OCTHIA KUHIIAHTHPUINAO
KoTupuiaaau), Ilerpm JuKomyagapugard KAaTTHK  O3MKA  MYXHUTJIAPHUA).
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Mukpoopranusmiiap KyaTypacu dakat oup typaan ubopat 0yica y cod kyarypa
neitmnaan. MukpoOuosnoriap Jesipid XxamMmMa BakT cod OakTepusi KyJaTypaiapu
Ounan um oaud 6opaaunap. Arap KyinTypa OUTTagaH OPTUK MUKPOOPTaHU3MIIAp
TYpUHU TyTCa, Y KyATypa apanai ¢ku udiaoc kyntypa aedwnanu. LyHuHT yayH
cop KyATypaJapHUHT TO3AJIMTUHU CaKJall MHUKPOOUOJNOTTIAPHUHT ACOCHA
Bazudanapura Kupaau. AKC X0Jia TaAKUKOAJIapJa OJMHTaH HaTHXKalap HOTYFpH
O0ynanu. MukpoopraHu3MIapHUHT aTpod MyXUTAa KEHT TapKaJTaHIuTry Tydanau
yJIapHUHT co( KynTypajapra TYIIMAaciuTMHU TabMUHJAII Y4YyH MyXodasa
YyopaJapuHU KYpPHUIIl MyXUM, S'/bHU aCENTUKA TEXHUKACUTA aMaJl KUJIUIII JIO3UM.

Jlemak, acenTrka TeXHUKacura Kypa, MUKpOOpraHu3MJIap CTepUIIaHTaH 03UKa
MYXHUTHJIa YCTUPUIAIN Ba Oy MyXUTHH aTpodjaH MUKPOPTraHU3MIIap TYIIUIIUIaH
MyXxohaza KWIMUHAIH.

Cod kyJaTypa 03UKa MYXUTIa IKHJITaHIa KyiuIara acenTuka TeXHUKACH
KOU/IAJIapura aMmaJ KWINHAIU:

1) cod kynarypara Teruimd MyMKHH OYyiraH Oapya Oyromuiap OJITUHIaH
CTepWUIaHAAM, 2)O3MKIM MYXHT CTCpH/UIaHAAM, 3) OSKHUII Ba KalTa OSKHII
BaKTJIapuJa KyJaTypa HQIOCTaHWIINAIAH CAKJIAHWIIN YYyH 3XTHET KUJIUHAIM.
ByHUHT yuyH KyHWIard gopaiap amalra OIUPHIaau: a) 0apya MU Ba O3UKJIH
MyXUTIap Tau€p OYiuim OWnaH Tapxoil CTepUiLIaHaIu; 0) XaBoJarn MUKpoOIIap
TYIIMACJIUTH YYYH O3UKJIM MyXUTIap €MUK WIUIUIapAa cakjiaHaaud. byHaa maxra
Ba JIOKaJiaH Tall€piiaHTaH TUKUHJIapAaH (oijganaHuiagym Ba yinap Qakar KUl
BaKTHJAa OJMO Typwiaau, JIKUH X€4 KauoH cToil €ku Oomka Oyromuapra
KYHWIMaiIM; B) CTEpUUIAHTaH WIMIUIAPHA MYKHA Ba yJjapJard CTePHJ O3HMKJIN
MyXHTIapra Xamja co Kyarypajiapra TErHIlld MyMKHH Oyiran 6apya BocuTaiap
aBBaJIIaH CTEPUIJIAHAIW, MacajiaH, OaKTepPHOJIOTMK HWJIMOK; T') JKHII Ba KaWTa
OKWII BaKTHAA WILIATWIAJATAH TPOOMpPKAa Ba KOJOATApHU OF3U  MIIHH
oomnmangan oiauH (GroMOupIaHaau Ba UIOXKKU OOpHUYa KaM BaKT JaBOMHUJIa OUUK
XOJ1/1a KOJTUPHITAIU: JT) U1 )KOWMHA MUKPOOPTaHu3MIIap OniiaH u(IocIaHuIIIaH
cakjiaHaqu, OakTepHay WIMOKJIAp HWIUIATHITAHAAH CYHT XaM CTepHIIaHaIH,
TUTIeTKAIap 3ca Ie3nHGEKIHI KUIaquraH CyIOKIHKIapra COJTMHNO KYHumaIm.

JlaGopatopusi 1mapouTHia TpoOOUpKadaru CyloOK MYXUTIaH OollKa
npoOupKagaru MyxuTra HJKkum €xku [leTpu nmMKomYacugard arapiii KaTTHK
MyXHTTa HKUIl KaOW WIUIap Te3-Te3 amaira omupuind Ttypamau. Tamabanap
OyHIail MaIFryJIOTIapHU Oa)kapuO, acelnTHKa TEXHUKACH KOWJAJapuHU amajia
KYJUIAIIHU ypraHuuuiapyu J03UM.

IIpoOupkagan npodupkara 3KuNIa Kyiuaaru Muuiap oakapuiaam:

1. Mym kamam éEpaammaa SKWIagurad HOpoOHpKaiapra TanabaHUHT HMCMHU,
TYPYXUHU paKkaM COHU E3UTaIu.
2. IAMOK aNaHTaHUHT IOKOPH KUCMHUJIa 4yF xosaturada gpiaomoupianaau Ba 10
JTAKWKA TaBOMUJIA COBYTUIIAH, JIEKWUH CTOJIra KyUUIMAUIH.
3.Yam k¥ OuniaH KyaTypasid IpoOHpKa OJIMHAIA Ba WIMOK yIIUIaraH KYJIHH Oy
OapMokjiapy OWJIaH TPOOMpPKAaHW THKWUHU OJIMHAJIW, JIEKWH THKUH CTOJTa
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KyhmiMaii ymad Ttypuinaau. [IpoOupkaHWHT OF3M  ajaHraja KUCKa BakKT
KU3IUPUIAIN.

7-pacm 8-pacm 9-pacm

4. Unmoxaan donananu® npoOupkagaru CyrOKIWKIaH OJIMHAIU, OyHIa MIMOK
MPOOHMPKAHUHT MUK TOMOHHMIA TEIMacCIUrd Kepak.
5. [Ipobupkanu of3u Ba TUKUHM allaHrajia KU3AUPUINO, MpoOupka €mwiaau Ba
ITaTUBra KaluTa Kynuau.
6. bym kyn OunaH >KujIaauraH IpoOUpKa OJWHAIM Ba FOKOPHIATHUACK OYMIIHO,
OF3U CTEpHJUIAII YUYH KU3AUPUIIA]IH.
7. UnMoKaaru cyrok KyJaTypa nNpoOupKara acta COJIMHAIM CYHT apaialliTUPUIIA]IH.
8. WnMmokmarn TOMYMJIApHM TPOOMpPKAHW WYHMAA KOJJIUPHUIIT YYyH HIMOK
pOoOMpPKaHN MYUJIATH CYIOKJIMK TyTraraH >KOMHUra Teru3HIain.
9. MoK acta YrKapujaaau Ba MPOOUPKAHU OF3M OMIaH TUKWH (JIOMOUpIIaHaIH,
npoOupKa €nuiiaay Ba MITaTUBra KyHUIaIu.
10. Unmoxk uyF xosiaTurada Ku3IupuiiaIu.
IIpooukanan IeTpu JuKomyacura IKUIIAA KYHHAaru ijiap amMaJjra
OLIMPWIAIN:
1. [leTpu TUKOMYACUHUHT YCTUTAa MyM KajlaM €pJlamMuia TatabaHUHT UCMHU, TYPYX
HOMEPH, CaHa E3UIAIN.
2. FOxopuna aiftriirasiaid, mpooupKagaH UIMOK OUIaH KyJITypa COJIMHAIM.
3. bym xyn Ounan Ilerpu JNUKOMYACHHUHT KOMKOFM OYMJIAJIM, JICKUH CTOJTa
KYHUIMalIM Ba JIMKOMYA YCTUAA yUu1ad Typuiaau.
4. Tlerpu nuKoOmYacHJard O3UKAIM MYXHUTra HIMOKIArd Kyjarypa 'MTpHUX'
yCynHaa dKuaaau. byHna arapau yiiMacaaH SXTHET KHIIHO SKHII JIO3HM.
5. Ilerpu nukomyacu €nuay.
6. nmok ¢uiomOupnanaan Ba xoinra xyiunagn. DxManap 28°C na keiimHru
Jlapcrada yCTUpUIaau.
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2.MuKpoopraHusMjapiad npenapatjapHu TaépJan TeXHUKACH.
@ukcUpJIaHraH, OysauIraH Ba THPUK Npenaparjap rauépJial.

IIpenapar CyroK €ku arapayv 03MKa MyXHUTHIA YCTUPWITaH MabiayM EIIIaru
OakTepust KynTypacuaaH Ta€pinanaau. O3uka MyXUTIApU TauEpiallHUHT
KYIIaH-KYT pelenTiapy Uiuiad YuKuiIrad 0ynuo, ynapaaH HIIalra SHT KyJai
Ba Talépiaimra OCOHM “TIENTOH O3UKA MYXWUTH €0 MIapTii HOMJIAHTaH O3UKa
myxutuaup: 1 rpam nautp BojompoBoja cyBuia mnentoH - 10, caxaposa €ku
rmoko3a - 2, KbHPO,4 - 0,5, MgS0,4 - 0,5, NaCl - 0,5. Kartuk o3uka MyxXuTH
omum yuyH 15-20 r arap-arap conunagu. Ku3utub sputwiran xojiga Oy o3uka
MyXUTH TpoOupKalapra KyWwiaad Ba CTepWUIAHAM, KUWIIAWUTUpUIaAX Ba
HaTWwkaga 'KUHImmK arap” xocws OVmaau. KuMimmk arap ro3acura OakTepus
KyJATypacu OSKWJaAud Ba Yy ¥y3Ura XoCc WIapouTAa YCTUpPWIAAM Ba Ky3ra
KYpUHAJUTaH XoJija ycraH OakTepHsiIaH npenapar Taiépiaiia nuuiaThiIaau.

Mukpoopranusmiiap OujaH UWIUIaraHja MMl SKOMKM  To3a, OeroHa
HapcaJapAaH X0Jii, Xap Oup TanaObaHUHT TOUMHUMN HII >KOWK OYIUIIM JO3UM. Xap
Oup Tamaba pgapc OONUIAHMINMAAH WITapyd HII KOWMHMAA KyluJarujaapHHU
Taiépamm Kepak: MUKPOCKOI, CIUPTOBKA, HApBOHYA OWiiaH BaHHa4a (003aHYa),
OyroM Ba KOIUIOFMY OWHajap, Oakrepuand WIMOK, MpoOUpKaiap YYyH
MYJDKaJUTaHTaH IITaTUB, OY€Kiap, MMEpPCMOH MOW Ba Mpemapar Tauépiaiiiga
UIUTATUIIAUTaH PEAKTUBIIAP XaM/la CYB COJIMHTaH KoJoa.

Cyprma (Ma3ok) Taiiépaam. bytoM oifHacura TOMU3WIraH OUp TOMYH CyBra
yprauunaéTran KyJATypaHUHT OMOMaccacusiaH O3TMHa COJMHAAN Ba OakTepuan
WIMOK OWIaH apanamTupuiiagd. bHOMAacCaHWHT OpPTHMKYAa KUCMHU KyWaupuo
TaluIaHaIdn. XOCWI OYJIran Ky4ucus JioMKa OyroM OMHacH ycTura AuameTpu 2 cM
JoMpa makiuaa TapKaTUIaau, Ta3 TOpesKacu €K1 CIMPTOBKA SKMHUAA HCUTHIIATU
Ba XaBOJa KypUTWJIAJW Ba IIy Tap3ia cypTMma Tau€pnaHaau. Tyrpu Tan€épnaHrax
cypTMaja OGakTepusijiap aipuM-aiipum OViIu0, FoNKa KaTiaM XOCHJI Kulaauiap.

ST

10-pacm 11-pacm

@ukcanus uccuk Epaamuaa (paomOupam) éku KMMEBHMIA ycysaa oOJu0
Ooopunanu. bupunuun ycynga npenapar yd MapTa CypTMACHHM ajlaHrara KapaTrad
XO0JIJa TOpeJKa allaHracugaH yTkasuiaau. Pukcauus KUIMHIaHIa Xy Karpasap
Yynand Ba mMIIara SxXmu Enuiuagv, TUPHUK XyKailpara KaparaHga OYsuvIIn
SHTWILIAIIA/IH.

[Ipenapar HOpIOH €KM HWIIKOPUI aHWIMH OYE€xknapu Ownan OYysnanu.
Hopnon 6y€xnapaa xpomodop (panr OepyBuM MOH) - aHHOH, UIIKOPUNATIApIa dca
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kaTuoH OVnaau. WMmkopuit OVExmapra KyWuaaruiaap Kdapaaud: MOBUNM paHT
METHUJICH, UIIKOpUN (PyKCUH, CUEX PAHT IeHIIMaH Ba Oomkanap. Arap 0yExk duirp
KOFO3Ta aBBaJJIaH MUMIUPWITAH Ba KypUTHITaH Oyica OVsi oconnamanu. bup
UKKA MHHYT JaBOMHJIAa OYsuIraHmad cyHT, OVEK BOJOIPOJ CYyBH OWJIaH IOBUJIAIM,
¢untp Koro3u OuWiaH KOJJIUK CyBJiap HIMMAMPWIAIU, CYHIPa MHKPOCKOIA
KYpUJIaIH.
3.0nauii Ba nudpepenunas oysim. I'pam ycynauaa 6ysim Ba yHUHT
MHUKPOOPTraHU3MJIAP KIaccu(PpuKranusacuIara aXxaMusTH.
XaBo TypiM- TyMaH MHUKpOOpraHu3miapra 0oil Tabuuii Myxutaup. Yiaapjaaru
MUKPOOPOTAaHM3MJIQPHU  aHUKJAIl Y4YyH Xap XWi, OJJUHA Ba Mypakkad
ycyJuiapaan  Qoiipananwianad. Opnuit ycyiutapra KoxHuHr “aykum’”  ycymu
kupaau. by ycyn Oyinda KaTTHK o3uka MyXuTiu IleTpu nuxomvacu 5 MHHYT
JABOMHJIAa MabJIyM XOHaJa - YKyB ayJAUTOpPUACHAA, KOPUAOPAA, OLIXOHAaAA, OUYUK
XaBo/a, JapaxTJIApHUHT Tarujaa Ba OOIKa *oiiapaa ounnagu. by myaaat nunna
MHKPOOPTraHu3M Xy Kaupanapu 0o3WKa MyxuT ycrura tymaau. Cynrpa Ilerpum
JUKOIMYAaCUHUHI KONKOFM €ENWIaJd Ba KONKOK YCTUIra KHM, KadoH, Kaepaa
Taxpuba yTkazraHauru €3ub Kyiminanu. keiun Iletpu nukoO4yacu TepMocTaTra
28-30° C ra kyimm6, 7 Kkyn MoOaiinuaa yerupumra Kykinnaau. Kynai mapoutaa
O3MKa MyXMTTa TyLITaH XyauWpanap Kynasau Ba Ky3ra KypuHyBYM TyIuiamiap -
KOJIOHUSIJIap XOCUJI Kuiaaau. Xap Oup KOJIOHUs Oup XyKailpanaH Xocwi OyJraH
ne6 xucoOnanmiaau. MUKpOOpraHU3MIIADHUHT KOJIOHUSJIAPH IIAKJUIapH, PaHTH,
KATTaJINTH, KOHCUCTEHIUACH, ONTUK XYCYCUSTUTa Kypa TypJiu TyMaHIup. XaBo
MUKPOOPraHU3MIIAPUHU TaXJIWJI KWJIUII BaKTHIA, AaBBAJIO, KOJOHHSUIAPHUHT
YMyMHIl COHM XHCOOJIaHQTM Ba YHUHT AacoCHJla XaBOHUHT TapKUOWIArH
MUKpoOsap  coHun  OMeNsIHCKUN  TOHIVIaMacu  OyinW4ya  aHUKJIAHAIW:
= a-100-1000-5
S-10-t
Bynga: x - 1 M3 xaBomaru MEKpoGIap COHU;

a - TUKOIMYaJaru KOJOHUIAp COHM;

S - nukomya 03u, cm? (78,5);

t - BaKkT, JMKOMYa KaHYa MyJJaT OUYUK TypraH BaKTU, MHH.;

5 - OMmensHCKU XucoOu Oyiinya OeNruiianral BaKT;

10 - 5 muH nmaBoMuaa aukoO4yara YTUPUO KOJTaH XaBO XaKMH, JI
XHCOOHa;

100 - uykum 103 Geprad 103a, cM? XUCOOUa;

1000 - TexmmpuIagUTaH XaBo XaKMH, J1 XUCOOH1a.
OnuHraHn HaTwxkamap XaaBajdl OWIaH COJUINTHPWINO XABOHHHT TO3aJUTH
OenruIaHaan.
Mukpobuonorus amanuéruga  Oaktepus Xyxadpamapunu  ['pam OViinya
muddepennuan 6y ycynu KeHr Tapkanranaup. by ycynma 6ysm 1884 inmm
naHusIuK onuM X. ['paMm TOMOHUWIaH KUpUTWIITAH Ba VyIia AaBpjaH Oorniad
nuarHoctuka Oenrucu cudaruga unviatuiagud. baktepusuiap rpammycoOat
(I'pam+) Ba rpammanduii (I'pam-) ne6 dapknanaau. I'pammycoat 6akTepusiiapHu
reHIIMaHBUONIET OYErum OunaH OYs10, 0ab3u Mojdanap OuilaH HILUIOB Oepud

(npoTpasnuBanue), cyHrpa 96°-1m sranon 6unan uiuLIoB Gepuica OUHA(IIA PaHT
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cakyiann® kKonaau. ['pammanduii Oaktepusuiapja 3ca, TEHIIMAHBHOJIET OWJIaH
Oysiica XxaM, 3TaHOJI TabCHP ATTraHAa PaHTCHU3IaHUO KOoJIaau. YJIapHH KyIInmya
oupopra 0YEk MacanaH, ¢pykcuH OwmnaH OYysm mymkuH. IlyHpmair kuam6, ['pam
ycynmuaa OVSIIHUHT OOCKHWIAPMHHU aMalira OIMUpPTraHjaH CYHT, rpamMmycOar
OakTepusiap OmHadIma panrra, rpaMMaHGUAIIapy dca - KH3WJI paHITa Oysagn

Haszopam casonnapu
1.Mukpobuonoeus ¢hanu Kavicu opeanusmiapuu ypeanaou?

2.Muxpobuonocusnune pugoxcianuw mapuxuoa AHmoHu ean Jleganeyx
MOMOHUOAH MUKPOOP2AHUSMAAPHUHR KAWL IMUTUUU HUMANAPea OOTUK OVI2aH.

3.Muxpobuonocusinune WaKIIAHUWMUOA JL.ITacmep, P.Kox ,
M. Beepnux, C.H. Bunoepaykuti, B.JI. Omenanckuit, H A. Kpacunuurkos, A. Dremmune
6a OOWKANAD UULLAPUHU CAHAO YIMUHL.

4. Mukpobuonocusanune pugoNCIAHUUOA MUKPOCKONUK — MEXHUKAHUHS —YPHU
Humanapoan ubopam ?

5.Mukpoopeanuzmnap npenapamiaphu mauépaauioa HUMAaiapoan
Gouoananunaou?

6. X.I'pam xum 6a y muxpobuono2usda HUMAauu H#copuu 5mou?
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2— Mabpy3a MmaB3ycu. Mukpopranuzmiap Mop@oJioruk Typjaapura tTaBcud.
MuKpooprasu3MJIAPHHMHT XY Kailpa TY3MJIHIIH Ba KHMEBUI TApKUOH.

Pewxa:
1. Muxkpopranuzmiap MOp(OJIOTHK Typiaapura TaBcud.
2. MuKpoopraHu3MJIapHUHT Xy>Kaipa Ty3WUIHIIH.
3. MukpoopraHu3MJIapHUHT KUMEBUM TapKUOH.

Tasinu c¢y3 Ba nbopanap: Mukpobuonocus MUKpOOPSAHUIMIAD, MUKPOCKONUK
bakmepusnap,  upyc, acenmuxa,1abopamopusi, QUKCUpIaAHeaH 6a OYVsIeaH
npenapam mauépaaul, cog 8a 31eKmues Kyamypanap.

Anaouéraap A-1,A-2,A-3:K-7nan 16 raua 6yaran agadouéraap

MuxpoouoJOrHSIHUHT PUBOKJIAHUIINAA MHUKPOCKONMUK TEeXHUKAHWHT
YPpHHU.

Mukpobuosiorus coxacuaa ILIyHJal Karra KallpUETIApHUHT OYMJIUIIH
MUKPOCKOIUK TeXHUKAHUHT PUBOXKJIAHUINU OmiaH yambOapyac Oormukaup. 1873
wunma OpHect AOOe  MUKpPOCKOIUIAp  YYyH  JIMH3alap  CHCTIMACHHHU
takomusutamruprad, 1903 vwnna 3unerTomnd Ba JKUurMoHau yaTpaMUKpOCKOITHH,
1908 iunga A. Kémnep Ba 3unmenrond OUPUHYM JIOMUHECIIEHT MUKPOCKOITHU
kamid stran 6yncanap, HuxosT 1928-1931 itmnnapra kenu® OUpUHYM DIEKTPOH
Mukpockon spatuian. 1934 - iiunu @. [epHuke ¢pazo-KOHTpACT MPUHIIUITMHUA
TaKOMUJUTAIITHPAU. IIeKTpoH Mmukpockoraa 0,02 um nan To 7 A rava Ba yHAaH
XaM Maiga OyromiiapHU KYpUII MYMKHH OYIIH. by kamduérnap
MUKPOOWOJIOTUSSHUHT ~ sSHAa  OMp  KUPPACHHH,  MHUKPOOPTaHWU3MJIAPHUHT
VATPACTPYKTYpajJapuHu  ypranumra TypTku Oymau. Omauit  Epyrimk
MUKpOCKOIUIapua (¢akarruHa Taékya OYnumO KypuHraH OakTepusiapHU
HaHOMETpJiap OujlaH yio4yaHaJAWraH XUBYMHIApH, (GUMOpHilIapu, NWIATIAPH,
Xykaiipa J€BOpM Ba YHUM OWpHEYa KaBaTJAaH HWOOpATIMIY, LMUTOIIA3MATUK
MeMOpaHa Ba YHMHT HO3UK CTPYKTypajlap, LUTOIUIa3Ma YHUHT TapKUOUJaru
AIpOo MOJyIasiapu, pubocoManap Ba 3axvpa MOJIAIApUHU OOPJIUTY aHUKJIAHIH.
IOxopuna aiTtuO YTHUATaHAEK, MUKPOCKONMUK TEXHUKAHWHT TapakKKUN ATHIIIH,
YHUHT KYpCaTUIl KOOWJIMSATUHUHT OIIMIIA MUKPOOPTaHU3MIIAPHHU YPTraHWUITHU
AHAJA Kajauamtupad. Koponru MaiioH1a KYpUIL, JIOMUHEHIEHT MUKPOCKOII,
($a30-KOHTPAaCT MHUKPOCKON Ba  AJIGKTPOH MHUKPOCKOIIAPHUHT  SIPATHITUIIH
MHUKPOOPIraHU3MJIApHU HO3UK CTPYKTypanapuHu (XMBUMHIAp, XyKaipa JIeBOPH,
IIUTOILUIa3MaTHK MeMOpaHa Ba IIMTOIUIA3MAaHUHT WYKH CTPYKTypajgapH ) YpraHuii
UMKOHUSITHHH SIPATIIH.

Koponru maiinonaa kypum mMukpockomu. Kypuin maxcyc koHaeHcop
épaamua amanra ommpwiaan. OnaTna WIUTATWIAIUraH KoHAeHcopiap - (Epyr
MaMIOHJIN MHKPOCKOIIZA) YpTagaru HypJIapMHU YTKa3uO, YSTKHJIAPUHU TYTHO
KOJICa, KOPOHTM MAaiJOHIM MMKPOCKOINJa KOHAEHCOp (akaT YeTKHM HYpHH
VYTKa3aau, HypJIapHUHT OFUIN Oypyarv Karra OYJIraHjIurd y4yH, yjiap oObeKTHUBra
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TyImIMalIyd, HaTWwkaga KYpulll MaWIoHH KOpPOHFM OViaumO Komaau. Arap
MHUKPOCKOIT OCTH/a KYpUJIaJUTaH mpernapaT Oup KUHCIH OYIMai, Xap X ONTHK
3UWIMKKA 3ra 3appajlap TyTCa, YHAA KOHACHCOPAAH YTraH KUWIIHUK HypJiap
npenapatiaH yTraHia 3ud 3appajapHu aijaaHuO yraaw - audpaxius 03 oepaau.
Jlubpakuusi HaTwKacuaa HypJjap Xap TOMOHTa COYMINO OOBEKTHMBra TYIIIAJIH.
Harmxkana koponru ¢oHma Typran Oakrtepusuiap siaTupad xypuHamu. by ycymma
kypuia Ol — 7 €ku Ol- 19 xabu épuTruunap uIaTUiICa SIXIIU HaTHXKa Oepaiu.

Avinukca, XX acpuuar 30 - 40-fiwuapuga spatwiraH 3JEKTPOH
MUKpPOCKOIUIap Xy’Kaiipa OpraHOUJJIApUHUHT CTPYKTypacu OuisiaH (GyHKUIUICH
opacujard OOFJIAHUIIHM aHUKJAIIra, MHUKPOOPTraHW3MIIapJaru OHOXUMUSBUMA
»apaCHJIapHU YpraHuUIIra UMKOH Oep/H.

DNEKTPOH MHUKPOCKOIJA AJIEKTPOHJIAp/IaH YWKAJAWTraH HYPHUHT TYJIKUH
Y3YHJIUTU EPYFIMK HYPUHUHT TYJIKUH Y3YHJUTHra HUcCOAaTaH aHya KUCKA. YH7A
mMia JUH3adap YpHUTA “SJEKTPOH JUH3AIap” - 3JEKTPOMAarHUT MaiIoHIap
naigo Oymamu, Oynmap OyroMiap MOJEKyIalapuHU I0Taad, Oapya ONTHK CHCTEMa
Bakyymra (10% MM cumo6 ycrynura) skoimamTupunanu. LlyHauar yuys
Kypunaguran oOBEKTIIap KypyK Oyiuim kepak. AKC Xoiaa OObEKTIard CyB
BaKyyMJa KaiiHa® Kd3Taaum Ba OYIOM eMUPWIAIUA. OJEKTPOHIAp OKHUMH
TEKIUPUIAAUTAaH 00BEKTra TYIITaH/1a, TCPMUK Ba PAIUAIMOH Y3rapHuIiap COIUP
Oymanu, Oy sca OYIOMHHMHT CTPYKTypacuHU Oy3u0 robopumu MyMKuH. WKku
HyKTa opacuiard macoda 10 A (anrcrpem)ra TaHr O0yinamu, oOynma oyrom 100000
MapTa KaTTaJamrad Ooynanu (12- pacm).

12— pacm. A - xonepa BUOPUOHUHUHT 3JIEKTPOH MUKpodoTorpadusicy;,
B-0aktepus XykalipaCHHUHT TWIHJIAPU UTYAJIap KYPUHHUINNAIA KYPCATHIITaH.
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Texmmpunanuran Oyromap, oxataa, 10000 - 30000 mapra karramamTapuod
KypuiIaad. DIEKTPOH MUKPOCKOIUIApJa KypuiaaauraH Oyromiiap HUXOSTAA IOMKa
OYJIUIIN Kepak.

[IBenusimuk omuMm IllecTtpaHa »JIEKTPOH MHMKPOCKOIUIAP Y4YYH IOMKA
KECMaJIAp Tau€pialuraH MHUKPOTOM sIpaTad. by MHKpoTOM épaamMuaa
taiépiaanaaurad kecmanapHuar Kamumaamrun 100 - 150 A ra TOHr Oynamgu.
Kypunanuran OyroMHUHT CYyBH KypUTHINO, CYHTpa y (pUKCAIHsI KUITMHAIA Ba
KOTUPHII YUYYH METaKpui cMosiach Owian unuioB Oepunanu. llynnan keiinx
mukporomaa 100 - 150 A xanuHIukaa kKecMmaiap Tan€piaHuO, Maxcyc HIIIOB
OepuiraH/iaH CYHT 3JIEKTPOH MUKPOCKOIIIa KYPHUIIa Iu.

MBP- | MUKPOCKONMHMHT TY3UJIUIIIH, MMUKPOCKOITHUHI MEXAaHUK Ba
ONTHUK KUCMJapJaH Ty3wiraH. MexaHMk KucMHra: OyiOM CTOJ4acH Ba TyOyc
MaxkamiaHaraH mTatuB (TyTkud) kupaam (12-pacm). bByilom crosiuacura
KypujaguraH Inpenapar ypHarwiaad. [Ipenapatan kuckuunap €pramuaa KUCHIT
Ba VHI Ba yall TOMOHJAru WKKU MypBaTu €pAaMujia TOPU30HTAT TEKUCIUKAA
Xapakarra KeJITHUpUIIl MyMKHH. ByloM cTtondacu Taruaa KOHACHCOP KPOHIITCHHU
Maxkamianrad. IlltatuBHu 1okopu KucMH TyOyC TYTKMYHM MAakKpo- Ba
MUKpOMYpBaTiIap €paamMujia XapakaTJIaHTUPUII MyMKUH. By MypBatiapHu coat
MWK HyHanmumuaa Oypasnca TyOyc TyTKWY Nacasid, coaT MWINIa TeCKapH
TOMOHTa Oypaiica - kKyTapuiaau. MukpomypBaTHU Oup aitnanumm TyOycam 0,1
MM Ta cypaau. MexaHuK KUCMHUTa sTHa PEBOJbBEpP KUPUO, yHTa OOBEKTHBIIAP
Oypanmu0 >koitmamtupmwiaad. TyOyCHH IOKOpH Yy4HUTa OKYJSIp MaxKaMJaHaIH.
ONTHK KHCMHIa EpUTTHY anmapar, OObeKTHB Ba OKYIAp KUpaju. Epurruu
ammapar 3ca KOHJIGHCOP Ba Ky3ryAaH Ty3wiraH Oynamu. Ky3ryHu Oup TOMOHH
SCCHU Ba UKKMHYY TOMOHH OOTHK KYPUHUIIITA ATa.

Kongencop nuH3amap THU3MMUIAH TalIKuWi TonraH OYnuO, EpyFiuk
MaHOaWIaH KeayBYM Ba KY3ryJa KalTapwiraH Tmapajuiesl HypJIapHH TYI1ao
Gepum BasudacuHy Gaxkapaau. EpyFiuk  YTHINM skafaaaura upuc aumadparma
opKayu Oormkapuiniu MyMKkuH. Jluadparma octuga €pyriauk Hypu GUITpIapu
y4yH rapaum skowstamrad. KOHIEHCOpHM THK HyHanumza MaxcyCc MypBaT
épramMuma xapakatra KenTupuil MyMKuH. KoHaeHcop OwiaH WIIIaHTaHaa
KY3TYHUHT (pakaT TeKHC TOMOHJIHUTUIAH (HOilaIlaHuIaIn.
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OObEeKTUB MeTaJI TapAulllla >KOWIAIITUPWITaH JUH3ajJap TU3UMUIAH
Ty3wiral OYiuO, yJIapHUHT OSHI acocHWiich Tamku ((QpoHTaN) JIMH3AIHP.
OOBEeKTUBHM KaTTAAIITUPHUIIN YHU (HOKYC Macodacu Ba SrpUiIUrura OOFIUKIUD.
MBP-1 wmmkpockormmaa 8, 40 (kypyk) Ba 90 (ummepcust €ku Moi) Mapra
KaTTalalTUpyBun oObekTuBnap ©Oop. Kypyk oObekTuBIapHUHT (poHTaT
JMH3AcH OWjiaH OOBEKT opacujaa xaBo OVimamu, Mol (MMMepcHs) 00bEeKTHBIIApIA
3ca Maxcyc Mo OYnu0, yHUHT Hyp CHHAMPHUIIHN OYIOM OMHAHUKHUra TOHT OYynaiu
(1,5).Harmwxkana, Epyrauk Hypiaapuw OOBCKTAaH Ba MOMIaH YTHO TapKaaud
ketMmaiinn (12-pacm). MHKpOOpraHMU3MIIApHHM Ky3aTraHaa KyIHHYa HMMEpPCHUs
oObeKkTHBU unuiatuiaagu. OKyiaspiap UKKU JUH33JaH TAlIKAJ TOMaau: IOKOPU —
KY3, Kyl — TYIUIarud jJuH3anap. YJap opacujia yMyMHUH rapauiiaa auadparma
xoinamanau. Karranamtupuill UIMKOHUTA Kypa OKyJisipiap Xap Xui Oymanu: Sx,
7x, 10x, 12x, 15x Ba 20x MapTa KaTTajalITUPYyBYH OKYJSPIAPAUP. DHT MyXUMH
MUKPOCKOITHUHT KaTTAJAIITUPHUIIN Ba KYPCATUII HMKOHUSTUTUD.

MUKpPOCKOITHUHT YMyMHUH KaTTATAIITHPUIINHN TOMUII YYyH OOBEKTHB
KATTATAIITUPUIIINHA OKYJISIp KaTTAJAIITUPUIINTa KYITAUTUPHII Kepak. MacanaH:
umMmepcust o0wvekTuBH unuiatwiranga (90 x) okymsp 7x  Oyica, ymymui
kartamamtupum 630 wmaprara TIHT Oynagu. MUKPOCKOMHHMHT —KYpCaTHII
UMKOHUATH 7e0 MabIyM MHKPOCKOIa MKKH HYKTa OpacHAard SHT KUYHK Kypa
onaaurad Macodara aitmianu. by macoda kypa ommumn macodacu (1) neiriany.
VYHHHT KaTTaJUTd HYPHUHT TYJIKHH y3yHiurura ( ), OObeKTHBHUHT ammeprypa

conura (Al) Ba KOHICHCOPHHHT amnmepTypa conura (A2) 6oruk Oyaamu.
A

A+ A

Arap A1k A2,
2
T2A

Anneptypa coHu Kyiluaaru (opmysia OWiIaH aHUKJIAHAIW: A CHUHYC H Y-
OOBEKTHBIra KUPYBYM HYPHHUHI sIpUM Oypuard; H - OOBEKTHB Ba Ipemnapar
OopacuJard MyXUTHUHT HYp CUHAMPUII KYPCATKUYH.

Arap, y 900, 1 aca 1,5 (uMMepCHOH MOWHUHT HYP CHHIUPHII KYPCATKUYH)
6ynca, yuna A 1,5. Epyrmuk nypununr y3yanury 600 um (0,6 mxm) 6Ynca, yHaa
n 0,2 Mxm 6ynamu. Epyrnuk Hypu Vpuura ynarpaOubadrua Hyp uImiarca Oy
KYpPCaTKUYHU Ky4aUTHUPUII MyMKHUH Ba X0Ka30. Arap/a Jl HUHT a0COMIOT KUMMaTH
KaHya KU4MK OYIica, IyH4Ya MUKPOCKOITHUHT KYpCaTHIII UMKOHUSTH KaTTa Oynaau
Ba IIyHYa KMYUK OOBEKTHU KYPUIII MyMKHH.

Mukpoopranu3milapHd MHKPOCKOII OpKaJId Ky3aTWUIl Y4yH, aBBaJo,
npenapat Ta€pnananu. Tai€pianran npenapatiap 'A3WiIraH TOMYH , 'OCUJITaH
toMuu", "Hyma onum ycynau', (UKCUpJIaHTaH OYsuIraH Ba XOKa3o ycyJjuiapia
Tal€pianrad OYJIuIIN MyMKHUH.

IIpenapathn MukKpockonga Kypum. MukpockonHu Tanaba ¥y3ura
HUcCOaTaH MNEepHeHIuKYIsp xoiga Kysau. Kys3rygaH Ba KOHIEHCOPHUHI HPHC
nuadparmacuaad dorganannd, KyHIy3Td EpyFIMKAa €KH Maxcyc EpuTrudiap,

d

24



Macanad, Ol-19 nan doitgananu6 €pyrnuk Tonwiaau. Ilpenaparra Oup ToMYU
UMMEpPCUST MOWM TOMHU3WIAIA Ba MHUKPOCKOIHUHT OYIOM  CTOJIYacura
x)ounmamrupwiaaa. Mukpockorr peBonBepunarn 90X 00BeKTHB  (MMMepCHs
OOBCKTUBH) TIPEIapaTHH KYpHUITa MOCTaHaI1, €H TOMOHJAH Ky3aTHJIraH XOJa
OOBEKTUB JUH3acH Moiira Ootupmianu. OKyispra Kaparal xojijga MakpoMypBat
EpraMuia OOBEKT TOMWIAAN. AHUK KYPHUHUIITA SPUIINAIIT YIyH MUKPOMYpPBATIaH
doitnananunaa. MukpoMypBaTiaH XyAa dXTHETIUK OwiaH QoimanaHuiagmd -
coaT MWIM HyHammmaa €ku akcuH4Ya, ¢dakat 1 - 2,5 aljnaHuIIgaH OPTHK
oypanmaiinu. [IpemapatHu EpUTHIMINMHA KOHJICHCOPHU BEPTHKAI HYHaIUIIAA
Xapakarra KenaTupub, KaMaTthupwiaad €xkd  Kynaintupuiaaau.  bysnran
npenapaTtiapHu Ky3aTraHaa KOHAEHCOP TaKaJdryH4a F0OKOpUra KyTapuiaiau.

MukpoOuonoruaian amMaiuii MalIFyJoTiap y4yH TYTWITaH Maxcyc
anpboMra Kypuin MaijgoHura yxmam, 3-4 c¢M JUK Joupa YU3WIAJH. YHTa
ypranunaétran OakTepus XyKalpaJapuHUHT pacMU YU3WIAAM, yIdamiapu Ba
HIaKJUTapUra aJloXH1a axaMusT Oepuiiau, Kepakiu €3yBiap €3uIaau.

Wm  TyraraHgad CcyHr OOBCKTHBAArd MOW  To3ajaHaad, (TOJyou
MIAMIMPWITAH T[1axTa OWIaH apTHIaJHW) PEBOJBEPAArd KHYHK OOBCKTHB
dbuxcupnanaau, Tyoyc Ba KOHJICHCOp TYLIUPWIAAN Xamja MUKPOCKON Ba OOIIKa
VKYB KypoJiIapd Maxcyc >KOMra Kyiuiaam, Uil >K0iu TapTuora KeATUPUIaau.

MuxkpoopranusmJjap y4yyH 03yKa MyXuTu. MukpoOuonorus dhaHu pu-

BOXJIAHTAaH  capy  MHUKPOOPraHM3MJIApPHM  YCTUPHUII  METOMJIApU  Xam
takoMuiiamud 6opmoka. Jyu Ilactep naBpura Kajap MUKpOOpraHU3MIIAp yUyH
03UK MyXUTHU cudaTuia KallHaTWIraH o3uKjIapaan ¢oiganannd kenuHran 6yica,
JIyum ITactep Ba K. Heresum okcuiicn3 03uK MyXUTHHU KYJUIAIIHU TABCHSI ITAJIU.

PoGepr Kox Ba ®. Jlehn€p kaitHaTMa mIypBa, MENTOH Ba OII TY3WJaH
doiinaniaHuITHU TaBCUA dTaawiap. byHaal 03UK MyXUTH TYIIT-TIENTOHIIN ITYpBa
oymu6, yura 1-2% kypyk arap-arap kyumuiaaud. Arap-arap Mypakkad OpraHuK
moja (arapo3a Ba arapoNeKTHHIAH HOopaT mojucaxapua) Oyiu0, cyByTiapaaH
(arap-arap) omunaau. Tapkuouma 70—75% Fe, 11-22% H,0, 2-4% xyax, 0,4-
0,9% ymymuit azor, 0,03-0,09% ammmakiu a3oT ydpalau. Arap-arapHUHT
AaCOCHHM KallMil Ty3Jlapu, HOpAOH 3¢upnap, cyiadar KuciIoTa Ba YrieBOA
KOMILIEKCH - Toyincaxapuyiap (apaOuHO3a, TIHOK03a, rajakTo3a Ba OOoIIKaiap)
TAIIKWJT TA/IH.

Arap-arap 80-86°C na spuiinu, 36-40°C na xoraau. Uly xycycusitu Tydainu
MUKpoOuoJorusiia keHr ¢oitgananmiaan. O3uka MyXUTUHH 3 TpyImmara Oyiuin
MYMKHH:

1) ommuit éku coia 03MKAa MyXUTH: TYIIT-MENTOHIN IIYPBa, TYIIT-MENTOHINA

arap Ba Oo1ukanap;

2) Maxcyc TanépiaHraH O3WKa MYyXWTH. 3apao0iu arap, 3apao0iu IIypBa,
uBHO KOJITaH 3apA00, KapToIIKa, KOHJIM arap, KOHJU IIYpBa, aclleTUK IIypBa Ba
aCIIETHK arap Ba Oorikaigap Mucos 6yianu;

3) auddepeHnran AUATHOCTHK O3MKa MyXWTH. by rpymmara a) Muk-
POOPTaHU3MJIAPHUHT MPOTCOTUTHK XYCYCHSTIAPUHU  AHUKJAIl  y4yH TYIIT-
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NEeNTOHJIM KeJaTHHA; O0) YIVIEBOJJAPHUHT (EPMEHTATHB XYCYCHUATIAPHHU
aHUKJIAIl y4yH o3MKa Myxuth (['mcc o3uFu) Mucon OYiaau; C)reMOJUTHK
XYCYCHUSTIIAPHH aHUKJIAII YIyH O3MKa MYXHTH (KOHJIHM-arap);

4) MUKpOOPTaHW3MJIAPHHHT KaWTapyBYaHJIMK XYCYCHSATHHH aHHKJIANl YYyH
O3HKA.

5) ¥3 TaHacuaarn MabIyM MOJJajap CHHTE3Jail oJlauraH MUKpOOJap Y4yH
03HKa Ba OOMIKanap MUCOI OYynan.

XO03Upru BakTIa KYI O3MKajdap KypyK XoJJa YHKApWIMOKAA, YyHKHU
ynapaan ¢ougataHuIl — aH4a Kyjdai. MUKpOOpPraHM3MIIApHU YCTHPHIN YUyH
XO3UPryd BaKTAa OKCWICH3 O3WKaJlapiaH KeHr  (Qoigananwiagu. bynnai
MYXHT/Ia KYITYUINK TeTepoTpodiiap Ba HaTOreH MUKpOOJIap X1y yca oJaaau.

[lyHnmaii o3uKjiIap TapkuOWM Mypakkad OYymmb, Kym KOMIOHEHTJIap/aaH
tTamkuil Tomanu. IlporoTpodnap >kydga 03 MHKIOpAAa YIJIEBOJJIAp Ba Ty3Jap
Oynran MyxuTaa XaM Yyca onagd. AykcoTrpodiap 3ca  ¥3  o3uFHAa
aMUHOKHCJIOTaJIap Ba BUTAMUHJIAp OYJIUIIMHY Taiad KUiIaau.

O3rKa MyXUTH KaTTHK (TYIIT-TIENTOHJIW arap, T'YIIT-TICNTOHIN JKEJIaTHH,
gupurad 3apjao0, KapTomika, TyxyMm oku), spuM cyiok (0,5% rymr-nentorim
arap) Ba cyioK (IENTOH CyBH, I'YIIT-IICOTOHIN OYJIOH, IIaKapiud OyJoH) OYaaiu.
JlaGopartopusna 6akrepusiiaap nmpooupkanapaa, [letpu kocadanapuaa Ba KUIHK
IIMIIa WIAOUIapAa YCTHpWIaau. 3ud (KaTTHK) O3MKa MYXHTHIA OakTepusiap
TypJIU MAKIAard KOJOHUSIIAp XOCHIT KWIAIU: KUppajapu TEKUC, TEKUC OYyIMaraH,
JYHT, n4ura 00TraH, IOMajioK Ba X0Ka3o.

KononustmapHuHr quamMeTpu Typauua Oynumu MyMkuH (4-5MM  Oyica
Karra, 2-4mm OVynca ypraya, 1-2mm Oynca kuuuk Ba 1 MM JaH KUYUK Oyica
MUTTH KOJIOHHMS Jciiunann). KoJOHWsSIapHUHT paHTd XaM Typiadda OYIuiind
MYMKHWH, PaHTJIM, PAHTCU3, KypyK Ba IIWIUMIIHK Ba X.

5) Co¢ Ba »sjexkTHB KyJaTypajap. bakrepusiapHuar  ¢akat Oup
TypuJlaHTUHa ubopar OynraH Kyatypa co kyarypa aeimnanu. Cod xomnnmaru
KyATYpaH!U aXpaTuO OJWIN aH4Ya MallaKKATIWd WI, JEKWH IIyHra KapamacaaH
OyHIail KyATypaHUHT axamMuaTh karra. YyHku cod Xoima axpaTHO OJIMHTaH
KyJATypaaa OakTepusulapHUHT MOpP(dOJIOTUsicH, (PU3HOJOTUSICUHUA, OHOJOTHUK
XYCYCUATIIAPH Ba PHUBOKJIAHWUIIMHU AHWK TEKITUPHUII WUMKOHHUATH SPATHIIAIIH.
Cod kynTypamad Tamikapu, JIEKTUB KYJATypajlap XaMmM MabiIyMIup. JJIeKTUB
KyJTypa 1e6 Xap XWi TypJid MUKpOOPTaHU3MIIap OpacuaaH aipuM OUp TYpHUHT
PUBOXKIIAHHIIK yYyH IIAPOUT sApaTulira antuiaaau. Macaman, Bac. subtilis Hunar
AJIEKTUB KYJITYpacuHM MIyHAal spatuinl MyMkuH. Kypyk muuangan 5-10 r onu0,
yctura 200 mMn cyB KyWmiagu Ba o3ruHa oK Oypman kymmO 15-30 mMunyT
KaitHaTunagu. CyHrpa ¢uaTpiad, KHYHMK Kojdajgapra 03-03/1aH COJHWHAId Ba
OF3WHHM TaxTa mnpoOka (TMKWH) OwimaH OepkutHO, 25-30°C nm TepmocTatia
YCTUPUIIAIN.

DNEKTHB  O3WK  MYXHUTH épmaMuma  TYNPOKIArw  KYm  TypJu
MHUKpPOOpTaHU3MIIApJaH aupuM TypJapHU aXpaTuO OJUII MYyMKHH. OJICKTHB
KyATypajgap yCyJIWMHM  OWpWHYM MapTa BuHOTrpajmckuii nnuiad 4uKkKaH Ba
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HUTPU(PUKATOPJIAPHU OOIIKA TypyX MHKPOOpPTaHM3MJIApJaH axpaTrud OJIMILIra
APUIITaH.

MuUKpOOpPraHu3MJIAPHUHI OKUO TYpyBYHM KyJartypacu. by ycyn na-

Oopatopusana €Ky WIDIA0 YUKAPUIIT KOPXOHAJApHIa MYXHM axaMusTra ora.
Kynrypanu uauiapra 10UM SHTH 03UKa SPUTMACH OKW3UO0 Kyhuiaau. UKkuH4uu
TOMOHJIaH WIUIAHUO OYyJIraH KyiTypa YMKUO Typaad, WKKaja TOMOHHUHT OKUM
Te3nmuru Oapobap Oymaau. Macanad, Ky bTUBATOpJIAp TYTalITHpWITaH 3 Ta
uauiigan uoopar Oyica, 1- waumpa €mr OakTtepusuiap, 2- WIMINIA €TUJITaH
OakTepusutap Ba 3 - MAUNIA KYNMalMIIIaH TYXTaraH OaKTepusuiap KyJITypacu
oynmamu. by ycymma wuctaraH BakTAa HIMHA TYXTaTHO, MabiayMm EHiiaru
OakTepusiap KyJITYpacuHH OJIMO, YJIApHUHT XYCYyCUSATHHH YpraHUIl MyMKUH (28-
pacmra KapajCHH).
Muxkomiazmasnap. Mukomiazmanap noJiuMopa, TypJiv IaKJIJIaru
MUKPOOpPraHu3MIap, HUXOATAA Maija, XaKuKuil OakTepusuiapiad Xyskaiipa
JeBopr MYKiIuru OuiaH dapkiaaHaau. KynmumHua Xapakarcus, cropaiap XOCHI
KuiMaiiau, 6akrepuonoruk uirrpiaapaad ytuod xkataau (0,1 - 0,2 MkM Ba yHAaH
KUYHK).

Muxkormiazmanap opacuaa camnpoduT Ba Iapasutr ¢opmagapu  0op.
XanBOHJIAp/Ia TYPJIU - TYMaH KAaCAJUIMKIIAPHU BYXKyJra Kkeatupaau. Ynapau 10 —
20 % OT KOHMHHMHI 3apJo0M KYIIWITaH KAaTTHK O3UK MYXHUTJIapuAa YCTUPHII
MyMKHUH. CyIOK O3MK MYXHTJIapJa MHUKOIUIa3Manap KOKKHUCHUMOH, OJITy3CHUMOH,
JMCKCUMOH, UIICUMOH Ba OOINKA IMAaKJUM OYiu0, KaTTUK O3UK MyXHUTJIapaa 3ca
ypTacu Kopa Maija KOJIOHUSUIADHU XOCWJ KWiaau. bepru MukKoIuiazMaiapHu
MPOKApUOTIIAp OJIAMHUHUHT MUKOTIIa3Maiap OYIMMuUra axkpaTasu.

Mukormnasmanapra OakTepusulapHUHT JI-mmakumnapu sSKuH Typaad. by
OakTepusUTapHU Takpuba WYIM OWIaH XaM OJIMII MYMKHH, OYyHUHT Yy4YyH
OakTepusiapra NEHULIWIJIMH OujIaH TabCUp ITHIAIN.

MukonnazmMaiap W4YMJa XM YPraHWITaHW BSpKUH XOJJa XaéT Ke-
gupaguran Mycoplasma laidlawu dir. T'. Moposun Ba M. Typrenen(1964)
yJIapHU 3JIEKTPOH MHKPOCKOINJA KypuO, TYPT XWJ XyXailpacu: 1) snemeHTap
TaHacu; 2) opalluK Xy»kaipanap; 3) WupuK Xyxkahpainap; 4) nuuga sjaeMeHTap
TaHacu OYJraH MMpUK Xy:Kaiipanap OOpJIMTUHU aHUKJIaluiIap.

Mukomnazmaiiap ojamMja Ba Oolllka yMypTKadwiap opacujia KeHT
TapKajiradH. MHUKOIUIa3MaJIapHUHT y3Ura XOC XYCyCHSITIapu KyWuaaruwiapaaH
noopar:

a) xXyxaitpanapu mieomopd, nuametpu 0,1 —1,0 MrMm;

0) Xy>kalipanapy y4 KaBaT/ii MeMOpaHa OWIaH ypaliraH;

B)OakTepusi pubocomaiapura yxiami pudbocomanapu 60p;

r) xyxkaiipanapuna PHK Ba JIHK 6op. IHK k¥ ciupainum, MOJIEKysp OFUPIUTH
4-10% man 1 » 10° raua;

1) CyYHBUH O3MK MYXUTHJA YCaJu, arapjii MyXHUTAa Maija KOJIOHUSJIAp XOCHII
KWJIAJIN;

€) MEHUIWJUTMHTA YUIAMJIM, JIKUH TETPAIlMKIMHTA CE3TUp;
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Veummuknapaa yupaiiguras Mukoruiasmanap — MLO Hu 6upuauu 6Y1u6
ATIOHUSIIUK OJMMIIAp aHWKJIaraHmap. YJiap KYKOHTYJIHUHT CapyK KacaJUIUTH, TYT
JTApaxXTUHUHT TTAKaHAJMTH Ba OOIIKA KaCaJUTMKJIAPHUHT cababunIapiHu 3JIEKTPOH
MUKPOCKOIJa KYypuO, MHKOIUIa3Majapra yxiam Xyxadpanap OOpiauruHu
Ky3arrannap. Kacammanran Tyt Ky4yaTiapura TETPAIMKIWH TabCHpP CTTHUPWITAY,
KaCaJUTMK HAMOEH OyiMail KoiraH. YcHMIMKIapaa ydpaimuran MLO
XyKaiipanap nauaa Oymaau.

bab3u xycycustinapu ounan MLO Gakrepusiiapaunr L ¢popmacura yxiabd
k3Tagu. MLO HuMHT XyXalipa OYCTH SXIIM TapaKKUil OSTraH, MNEHUIMJUIMHTA
yuaamid. MLO mnarorennuru OunaH OaktepusuiapHuHr L dopmacuman dapk
Krtaau (3-xaaBad).

Mukomna3zmanap yeumnukiapaa 40 gaH OpTHUK Typiu-TyMaH KacaJIUKJIap
KenTupud uwukapanud. Kymiagad, capuk KacalUIUTU, KYKOHTYJIHHHI CapHUK
KaCaJUTUTH, TOMHUIOPJArd CTOJOYyp, MAaKKaKYXOPUHUHT, TYTHUHT Ba OOIIKa
VCUMIIMKJIQPHUHT TIAKaHATUTH, IUTPYC YCHUMIMKIAPHUHT KacaJIAaHUIIN Ba
OomTKkamapHu aHa Iy MUKOIUIa3Mayiap Ky3FaTtaau. byTapHUHT 9HT KEHT TapKairaH
dhopmacu sumunccumMon 6yauo, 0,2 x 0,3 MKM KaTTaaukaa.

Cynuaa KeHr TapKaliraH KacaJulukiapaaH Oupu rymOaxknaHumgup. by
KacaJuTMKHUHT cababuncu Liburnia striatella. by kacammuk Cubupma, Y30K
[Tapxkna Ba IIlumonuit Koszoructonma tapkanrad. Ilomupgop rynuHUHT
TyryH4anapu, monanapuaa Hyalesthes obsolefus rynkoca 6aprioapunusr Enumumo
Ycummmra oaubd Kenaau, HaTHKaaa MOMUIOp MEBACH Maiiia Ba KaTTHK OYiaau, Oy
kacamnk Kpum Ba KaBkazna tapkaniras.

Yeumnmkaapaa yupaiiiuran BHpycaap Ba XaiiBoHJapaa
yUYpaiiiuran MHKOIUIa3MAJAPHUHT 0ab3U XyCYCUSITIIAPUHHU Y3aPo

TAKKOCJIAII
3-xaaBai
Xycycustiapu Veummk Veummkarn XalBoHIapAaru
BUpYCIIapU MLO MUKOILIa3MaIap
Xyxaitpanap €ku | Mabiaym makira 3appavanap mieo | 3appavanap e
3appavyajapHUHT | 3ra 3appavanap, Mopa, oMopa,
¢dopmacu Ba IOMaJIOK (IMaMeTpu | FOMaJIOK(IUaMeTpH | FOMaIOK(IUaMeTpu
1505100508 17 nan 100 um €xu | 100 nan 1000 | 100 nan 1000 HMm)
Malgaauru Y3YHYOK; HM) €KHM Y3YHUYOK | €KH Y3yHUOK
12X1000 uM™,
100X3001Mm)
Omnatna Conna snemenrap | Coana aneMeHTap
XyxailpalapHuHT | MeMOpaHacu HyK, | MeMOpaHa MeMOpaHa
SN 0ab3u Ba
3appadyajlapHUHT | KHJLJIapuaa
TaIlKU AUNUAJIapAaH
MeMOpaHacu ubopart mycr
yupanamn
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Hyxkneun JIHK éxu PHK JIHK Ba PHK JIHK Ba PHK

KUCJIOTaJAPHUHT

TUIH

[ e HOMHUHT 400-10° nan

KaTTATUTH KU 0,410° nanton 1000-10% manrorn | 1000 x 10° manTon

MOJI.MaccacH

Pubocomanapu Yupamanau bakrepuan bakrepuan
pubocomanapra pubocomanapra
VXA Kyl VXIIA KyII
MUKIOp/a MHUKIOp/1a
yupanau. yupauau

Penukanus Opranusmra DXTUMOJT OUHAp bunap 6ymuHATI

KUprad uHQEKIus
OuprHYMA OOCKUY
JapJia AUccolua-
usira
yupanau,KENuH
BUPYC
3appavyacCUHHUHT
KOMIIOHEHTJIapH
CUHTE3J1aHaJu Ba
SHTH 3appadajiap
xocui OViaau

OYJIMHUII COaUp
Oynanu

V3 xykaiinauna | 3appavanap wuuna | 3appauanap Huupa | 3appadaiap
YKOMJTAILIHIIA TalKapucuaa
Cynbuii SU’CMaIZm/I bab3u BakTmapaa V3ura xoc
o3yKajiapaa y3ura xoc KOJIOHUSLIIAp
ycTupuin KOJIOHUSJIAp XOCHJI KUJIaau
XOCHWJI KUJIaau
Tabuwnii Typnu Bocutrauu- byrumoéxnunap 3apapJiaHran My-
IapoUuTIa Jap OpKaJu OpKaJu TapKajlaau | XUT OpKaJIH
TapKaJIHIIH TapKaJlaiu TapKajiaau

AKTHHOMMUIETJAP €KW HYpPCUMOH (Hypiu) 3aMOypyFiaap Ty3WIHIIH
KUXaTUIaH OakTepusuiap Ba TyOaH 3amOypyfiapra yxmaiau (14-15- pacmuap).
VYnap Morop 3amOypyfiap OuiaH OakTepusijap oOpacHuIard Trypyxra MaHCyo,
MabJIyM IMIAKIAard sjapocu OynMmaiau. by rypyx rpammycOat OakTepusiapaup.
AxTtuHOMHIIeTNIap rudanapuHUHT y3yHiuru 600 Mk, sHM 0,5 — 2 MKM Ba yHIaH
y3yH OYJTraH MIOXJIaHTaH MUIeauid xocwi Kwianu (15-pacm). O3uK MyXUTUIATH
MUIIETTUN UKKHU XU - Oupu cyOcTpataa (CyocTpaT MUIICIHIICH ), UKKUHIUCH 03UKa
MYXHUT o3acuja (XaBo MHUIICIUIMHCH) Oyimamd. XaBo MHUIEIUHCHIA cIiopaiap
eTuiaau. AKTUHOMUIETIAP TYNPOKJa, OPTaHUK YVFUTIAp, YUPUETTaH MoAaaiap
103acujia, OOIIOKIOIT YCUMITMKIIAp TaHACUAA YUpalau. YiaapJaH CTPENTOMHUIINH,
OMOMUIIMH, TETPAIUKINH, HEOMHUIIMH, HUCTaTUH KaOW aHTUOMOTUKIIAD OJIMHA]IH.
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bab3u mnartoren ¢Qopmanapu IOMIIOK TYKMMa Ba CYSKIapHU HSMUPHO, OFUp
KacaJUIUK - aKTHHOMHUKO3HH BYKYJIra KEITUPUIIIA MYMKHUH.
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14 — pacM. AKTUHOMHUIIETJIAP:
A — munenuii; b,B - cnupan
criopabangiap; [ —TyFpu crnopabaHiap;
39 — mapCUMOH crnopajap; /[.— CHJIMHIPCUMOH CIopaiap

IIpoakTuHoMuueraap. IIpoakTHHOMMIIETIAD O3MKa MYXHTHAA aBBaj
aKTUHOMHMILIETIapra yXmabd ycaau, OXJaHraH CyOCTpaT MMIIEIUH aBBaJl XOCHUII
KWIaau. AMMO TE3JIMK OWJIaH MUIIENIMKAA KYHIaIaHT TYCUKIap XOCUI OyIaau Ba
KaJTa uim4a, Taékya Ba KOKKJIapra OyauHaau. YIJIapHU 03UK MYyXHUTUTA SKUJICA SHA
MULleTUR Xocull Kuiaau. KonoHussiapu akTUHOMUIETIApHUKUAAH (apK Kuiuo
XaMUPCHUMOH  KOHCUCTeHIMsAra 3ra. [IpoakTHHOMHLETIaApHUHI  alpuM
TypJapUrMHa XaBO MHUUEIMUCUHUA XOCWJI KWJIaJHW. XaBO MULEIUNCHIATH CIIOpa
OaHIapuaa HIUIMHAPCUMOH criopajiap ByXKyara keianu. Kynarypanapu panrcus.
bab3u Bakwiiapyuiaruia TUrMeHTIIA Oy 1aau.

15- pacm. AxktuHomwuieTaap: Actinomyces verticilatus HUHT MyTOBKaCUMOH
criopabaniapu
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AKTHHOMHIIETIIApIA Oynanuran AHTOTOHHUCTHUK XyCyCHSITIIap
POAaKTOHOMUIIETIIapAa yMyMaH Oynmaiinu €ku Oy XyCyCHSIT KydcH3 HaMOEH
HaMOEH OYIWIM MyMKUH. AKTHHOMHIICTIAD TYMNPOKJIAa KEHT TapKajraH.
AKTHHOMHKO3 OWJIaH KacaJUTaHTaH OjJaM Ba XaBOH TaHAJIAPUAAH aXpaTHO OJIUII
MyMKUH. bab3u  Bakwuiapy  MasKyp — KacaJUIMKJIApHH  KY3FaTyBUHJIap
xucobnanaau. Bakummapugan Proacunomyces ruber (16-pacm), Pr. bovis Ba
OallIKaJIapHU KYpCATHIL MyMKHH.

SR

16 - pacm. ITpoakTunomunietaap: Proacunomyces ruber. MureauitHuHT
YMYMUM TY3WIUIIN Ba allpuM XysKaiipaiapra Oy IMHUO KETUIITN
MuxoOakrepusiiap. AKTUHOMHUIETIAp TapTuOura MukobakTepusiap
OWJIacu XaM KupuO, yiap rpammycoar, €IUIMK BaKTHJla STHWITAH Ba IIOXJIaHTaH,
xapakarcu3 Taékuyanapaup. Kanra Munennii Xocui KWJIaad Ba y TE€3rHMHA KaiTa
dbparmenTiapra nmapyananu6 k3Taau. bynuau6 kynasau, copa XoCHs KHIMalIu,
KYTI BAaKWJIJIApU OJ1aM Ba XalBOHJapAa Kacaluluk Ky3rataau (17— pacm).
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17- pacm. Muxkob6akrepusiiap: A - M. mucosum; b — M.
rubrum; B-M. cyaneum;I" - M. bifidum; D — M. citreum; E
— M. filiforme

Pukkenusiiiap. 1909 iinnna Pukken a3ran onuMm Mekcukaaa yupailgural Ba
OUT OpKAJIM TapKaJIaJIuraH KU3WiIdaau TU( KacaJUIMTUHU TEKIIUPHUO, Kacaa ojaM
TaHacHJaH KajTa Ta€éKda makiauaaru MUKpoO tomanu Ba rikketsiya provocheka
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ne6 Homutaau. bymap kydT-KkydT €KkM 3aHKUp MAKIKAa OYJIUIIA MYMKHH,
y3yriurd 300 - 400 am. dakaT TUPUK TYKHUMA Ba XysKalpajaapja puBOKIaHAIH.
Puxkemmsutap  (Rickettsia) xycycusarinapura Kypa MHKOIUIa3Majiapra
yxmanau, 6akTepusuiap Ba BupyciapHuHr opanuk  dopmacu, JJHK Ba PHK ra
ara, MOAMMOp( MUKpOOpraHu3miIap, 0Oab3uiapu KOKKCUMOH, TI0HAJI0P, AUaMETpU
0,5 mxm. Taékuacumonmnapu 1 - 1,5 MkM, ydnmapu roMalioK €Ky Oup 03 OyKWITaH,
3 - 4 mkm, uncumoH ¢(opmamapu 10 - 40 mMxm na, mAoHagop. Pukkeuusap
XapakaTcu3 clopa Ba Kalcyjda XOCWJI KHJIMalIud. DJIEKTPOH MHKPOCKOIIa
PUKKEUUsJIApHU Ky3aTraHja yJjiap TallKhd Ba WYKM KOOMK OWJIaH YpairaHiuru
MabayM OVinu. lluromnazmacuaa rpanynanap makiauaara puoocomanap 0yiuo,

ynap 70 A kenamu. Puxkenmsutap OYnmuHMO kymasau. [latoreH pukkernusiap
XallBOHJIapAa Ba ojamja TYpJiu-TyMaH KacaJUIMKJIApHU KEITUPUO dYuKapai,
KU3WI4any TUd, opakjaa CyB TYIUIAHUIINM, TOBYK Ba UT PUKKEIMO3U, OPHUTO3 Ba
OOIITKa FOKyMJIM KaCaJUTUKIIAPHU KY3FaTyBUHIIAPUIUD.

Muxkcof0akTepusiiap - [WJIUMIIMK OaKTepUsJIAPHUHT OHT  IOKCaK
dbopmanapu 6Ynub, 6ab3unapyu UTICUMOH, Oab3WIapy - KOKKIIapra yxmad K3Taau
(18 - pacm). BynapHuHT XyKaiipa MyCTH 31aCTUK OYJITaHINIH YUyH XapakarjiaHa
OJaJM Ba TaHA TY3WIHIIMHH Y3rapTHpaad. Y3 aXpaTraH CYIOKINK &pIaMuaa
XapakarJiaHa/li, XUBUMHIIApU HYK XyKallpacu HMKKura OYIMHUO €Ku YpTanaH
TYCUK XOCHJI KMJIMO Kynasayu Ba MEBAa TaHa XOCHJ KWJIaAu. YJiap MeBa TaHAcura
Kapab cucremara conrHaau. KaTTuk o3uka Myxutuja OakTepusiiap KOJOHHUICUTA
YXIan KOJIOHUSIAP XOCHIT KUJIAIH.

18 — pacM. MUKCOOAKTEPUSUIADHUHT [HUIUMIIUK TaHACH:
1 - poliangium; 2- xondromitses; 3 - poliangium fizkum; 4 — mikokkus

JykapuotJap Ba npokapuotiap. [Ipoxkapuoriaap yauamiaapu.
bup Xxyxaupanu Ba Kyn Xy)aWpajlyd OpraHu3MJIap opacuaa YXIIanuIuK
MaBXy/Jl, YyHKH OUp XyKaipaiau opraHu3miapia opratiap Baudacunu xyxkanpa
opranouanapu O6axapanu. Macanan, 6akrepusuiapHuar bakrepusiiap * (MKM) Ba
Bupyciapuur (aM) ymuamu [1.A. T'enken (1974) nan y3raptupu® oauHIN.
1-xanBan

JHU X Oyiim ,
BakTepusi Ba BUpyCJapHUHT HOMJIAPH MKM
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(Bupycaapaa

HM)
B.prodigiosus 750
Pukkercuitnap 475
[IcutTakos 455
OcnaBakuuHa 210 x 260
[1neBponTHEeBMaHUSIHUHT KY3FaTyBUHUCH 150
Yuyk BUpYyCH 150
['punn 115
HrokacTn kacaJsiuru BUpycu 115
Cradwmiokokk OakTepuodaru 100
ToBykJiap yymacu 90
T-2 Gakrepuodaru 60 x 80
T-3 Gakrepuodaru 45
Kyén manumiomacu BUpycu 44
Otnap sHuehaTOMHETUTH 42
CHYKOH THEBMAHUICU 40
Tamaku Mo3anKacu 18 x 300
Opxuansi MO3anKacH 12 x 480
PudT Bonuiicu Gezraru BUpycu 30
JloBHSHMHT )XaHyOMI MO3aWKacHu BUPYCH 25
["'emMoIIMaHUH MOJIEKYJIaCH 22
TaMaKHHHUHT XaJIKaJIU JOFIaHUIIN 22
OKcHUM €KH SIuIayp 20
TypHneric (IIOJFOM)HUHT CApUK MO3aUKACH 26
TaMaku HEKpO3U BUPYCH 26
Kyiinapauar  mommanaus — dHIEDaTUTH 20
BUPYCH
["'emorioOMH MoJIEKyIacu 3x15
Tyxy™m anOyMuHU MOJIEKYJIacH 2,5x 10

XapakaTJIaHWII  OpraHjiapd  XUBUMHIAPUAHMD,  IOKCAK  YCUMIIMKIAPHUHT
MUTOXOHPHUIIIAPU Bazu(aIapuHA OakTepusIIapHUHT [IUTOTUIa3MaTUK

MeMOpaHanapu (Me3ocomanap) Oaxapaau Ba X. bakrtepusmap ep ro3uga
Al IUTaH  OpraHWU3MJIap WYWJA OHr Maimacu Oyica, MHUKOIUIa3Manap,
pUKKETCHilIap, Bupyciap Ba Oakrtepuodarnmap OynapaaH xam Malgagup.
Kymunnuk maiina mapcuMoHn Gakrepusiiap XyxaipacuHuHr auametpu 0,1 Mk,
TaéK4acUMOH OakTepusutapHuku 0,5 MKM, y3yHiuru 3ca 2 - 3 mMkM (6ab3an 30
MKM), TUTAHTIAPUHUHT 3HU 5 -10 mxMm, Oyiin 30 — 100 mxMm 6ynaau (1-xaasan).

JyKapuoT/Jap Ba NPOKapUoTIap. MUKpOOpPraHU3MIAPHUHT KYMTYUIUIUTH
oup xyxaipamuaup. baktepus Xykaiipacu TamKd MyXUTIAaH XyKaipa IYCTH,
Oab3aH 3ca ¢akar [{urormazmaruk MemOpaHa OuiaH axkpanub Typamau. Xykaiipa
W4uga  Xap Xud CTPYKTypaiap MaBxkyA. XyXadpa Ty3widmmra kapao,
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OpraHu3MJIap UKKH THUIITa - JYKAPHOT Ba MPOKAPHUOT Xy>Kaipaau opraHu3Miiapra
OymuHanm (2-xkaaBan). Arap MUKPOOPTaHW3M XaKMKWW (YMH) siapora 3ra Oyiica,
yHAAW XyKaipajmapra 3yKapHoOT XyKalpanu opraHm3miap (Tpekda 3y - YMH,
KapHo - SAPO ISMAaKINP).

OykapuoTiapra 3aMOypyFiap, CyBYTJIapH, COJia XallBOHJIAp - MPOTHUCTIAp
KHpca, IIpOKapUoTIIapra OakTepusiap Ba KYK-SIIAI CyBYyTJIapH
(mmanoOakTepusiap) Kupaau. DyKapuoTiaap Xykadpacuaa sapo Ba yHma 1 - 2

sJIpoya, XxpoMacomalyiap, MUTOXOHApUH, pudocomaiap, GOTOCUHTE3

IIpokapuoT Ba dyKapuoT OpraHu3mJjiap 0eJrujiapuHi y3apo TAKKOCIAII

2-KaBall
benrunap [Ipokapuoraap Oykapuomiiap
Mwutoz  Wynum  Owiad | Muto3  iynu  OunaH
Snpo OynuHaaH, A1po | Oy IMHa U ANPOCU
MeMOpaHacH MyK MeMOpaHa Omian
ypanraH
['ucronnap owian | ['uctonnap Ownan
JIHK HuHT X0naTn OofJlaHMara anoxuja | OoraHraH XoJaa
MOJIEKYJIajiap XpoMocoMasiapaa
YKOMJIaIaran
Memb6panainap €xu | MutoxoHapusiiap
Me3ocoMmazap Hadac onuil | MaBKyZd, Hadac oMl
Hadac OJIMII | CUCTEMANIAPH. cucreMasnapu
CUCTAIMACHU MuToxoHapusap MeMOpaHaap Ownian
yupaManam. ypajiraH oprasesuiaiap
PuGocomanapHuHr 70S 80S
KATTAJIUTH
XUMHUSIBUMN Tapkubuaa | Xyxaipa IyCTH
Xykaipa nyctu MENTUAOTIIMKAHIIAP OpPraHWK Ba aHOPraHUK
KOMILIEKCH 00p MOJ1aJIap/1aH Ty3HJITaH.
bup ¢€xu Oup Heuwa |20 Ta PubOpwIagan
XUBYUHIIAD ¢ubpwnanapaad TalIKWI | TAIIKKAJI TOMNTAaH:  yJap
TONIaH JKyJda HO3UK Ba |2x9x2 XoJlaThuaaru
Mauaa rypyxJjapaa TYIUIaHTaH
Bakyomnacu KampaH-kam yupaiau JouMm yupanu
XyKaipagapHuHT 1055-10r 101-10"r
KYPYK MOJLIaCH
Antubnotuknapuunr | [lenmpuimuara cesrup €ku | [lenmpuimuara  cesrup
TabCUPH TabCUPYAH sMac, TAbCUPYaH 3Mac
IOkopu Temnepatypara | 75-90°C 40-60°C
YUIAMIIAITUTH
(BereratuB Xykailpacu)
I'amma Hypaapura | YuaaMininru F0Kopu Yy jaMiiiuru nact
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YU AaMIWIINTHU

AHa’podmno3 dakynTaTUB Ba 00MraT daKynTaTUB
bakTteproxnopodun Xnopobumn a, B, C, I
IIUTMEHTH, €KH e, KHCIIOPOX

dotocunTes KapaéHu | KauTapyBuunap: HoS Ba S | axxpanaau, kailTapyBum —
Oorka oupuxmanapu, | H,O

OpraHuK Moagaiap

JKuncun xapaéuu

Meii€3 yupamaiinu, 6ab3u
dbparmMeHTIiapu  yupaiau
Ba upcun
UHOOPMAITUSTHUHT MabIyM

Kuncwni poIece
CHCTEMAaTHK Xo0Jij1a
y4panan, MENE3 MaBxKy.l
Ba XpoOMOcoMaiap xamma

OMp KUCMH YTaau UPCUN  XYyCYCHUATJIApPHHU
YTKazaau
XpomMocomanap COHH butra XpoMocoma bupnan OpPTHK
XpoMocoMaJiap
Xpomocomanap JHK JIHK Ba okcun
TapKuOu
XpoMocomasap COHU I'ammoun I'anyong €ku OUIIIION
[Ima3smunanap Ba | MuTtoxonapusnap,
snucoManap  (MemOpaHa | XJoporuiactiap,
[uronnasmatuk JJHK | Ounan ypanmaran) ueHTpuosiasap, ['oimku
armaparu,

KuHeTocomanap  (0azan
TaHayaJapm)

OpraHu3MHUHT ¥3U €K1

I"ameranap OpraHu3MHUHT y3U MEUEZHUHT MaXCyC
MaxCyJIOTIapu
JIHK konuentpamuscu | 4,310 15 101

rpammiiap/ia rariomnz
sJipora HUcOaTaH

xKapaCHUHU 0O OOpyBUM OpraHU3MIIApAa 3ca XJopolutactiap, 'onmxu
annapatiapu, JIHK, PHK Ba oxcumnap mapxyn. Pubocomanapu sca 80 C Hu
(Ceenbepr koedduiIeHTH) TAIKUIT KUJIA U,

SAnpo ammapatu comma (muddy3  xomma) OYATaH MHKPOOPTaHU3IMIIAP
npokapuotTiap nedunaau. [Ipokapuor xyxkaifpanapnaa sapo Owran [lutomnasma
opacuja aHWK Yidrapa Wyk, sapo memOpanacu Oynmaiinu. Ynapaa JIHK maxcyc
cTpykTypara sra 5mac. lllyHuHr y4yH mpokapuoTiapia MHUTO3 Ba MeE3
x)apa¢Hmapu amanra ommMaiau. Pubocomamapu sca 70 S HU TamIKWiI KHJIQTu.
MuToxoHapuss Ba XJOpoIuiacTiapra sra 3mac. MuUTtoxoHapuii BasudacuHH
Me3ocoManap (UMUTOIIa3MaTUK MeMOpaHajJaH XOoCWJ OyiaraH CTPYKTypa)
Oakapaau.
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bakrepusiiap TaékyacuMOH (LMJIMHIPCUMOH) €KUM STUJTaH BEPryJICUMOH
makmapaa xam Oyiagu. TaékuacmmoH OakTepusiap Y3yHJIMIH, KaTTa -
KUYHUKIIUTHY, KYHJAJIaHT KECHUMHU, XyXahpa  YYUHUHT KYPHUHUIIH,
Xy’KalpalapuHUHT Y¥3apo >KOMIaHMIILIApU OviIaH (apkiaHaad. Xykaiipa ydiapu
TYFPU KECHWIITaH, OBaJl €KW YTKHUpJAIIral OYIuIy MyMKUH. bakTepusiiap aiipum
€Kk sIKKa-siKka TaéKyanap, MKKUTAJaH KOWIAITaH JUIUIO0aKTepusiiap, cropa
XOCHJI KWJIyBUMJIapU OyJjca IuIIIoOaruianap, 3aHXUp XOCHUI KUITYBUMIAPUHU
aca cTpentobakTepusiap (ctpentobammuia ) aekunaau (19- pacm ).

bab3an Oypanran €ku COUpPaICUMOH €KUM IMapMacMMOH Oypayiran
(cimpoxeTa) KYpUHUINTa Srajiapd Xam yupaiiau, ynap cnupwianap (cnupa -
gotuHya Oypanran). ChnupwuianapHu Oypuiuiira osra OymaauraH — KajiTa
ATWIITaHJIapyu BUOpUOHJAp (BUOpHO - JIOTHHYA KalipuiamaH) ne6 atanaau (19 Ba
20- pacmiap).

bakTepusmapHUHT HMIICUMOH INaKJIapu, Ky XyKapanuiaapu Xxam Oynuo,
XyKaWUpaHUHT TAlIKM TOMOHM Xap XWJI YCHMTajlap XOCWJ Kuilaau. YJIApHUHT
y4aOypUak, IOIAY3CUMOH, OYMK EKM €MUK XaJlKa, YyBaJYaHTCUMOH Ba OOIIKa
makJiapu Xxam yupaiiau (13-pacmumaru 4 Ba 5 pacmiiap).

Arap Oaktepus Xyxaiipacu (cod KyaTypacu Oup TypJaru OakTepus
WHJIBUJIAPUHUHAT (0COOIApUHUHT) WUFUHIUCH) KATTUK O3WKAa MYXWUTUTA SKHUJICA
Oup Heda coaTlaH CYHT yiap Kynaiuod oanuid Ky3 OWSIaH KYpHUIIl MyMKUH OYJraH
KoJloHust (OakTepus XykaWpanapu TyIiamu) xocudl Kwiaad. Kononusmap
KYPUHUIIM, PaHITH Ba OOIIKa XyCycUsSTJIapu OwsiaH OakTepusi Typura OOFIUK
o6ymuo, xap Oup OakTepusi TypH YUyH Y3Hra Xoc - Cenu@UKINKKa ora 0yiaam.

bakTepusi xykaiipacujgara opraHesuiajap ajoxuja memOpaHanap OuiiaH
Yypanmaran. bakrepusiiapHUHT UTOIIA3MAaTUK MeMOpaHacu XyKalpaHW W4YWra
TOMOH 00oTn0O kupran (Me3ocoma) OYnuO ynapaa (epMeHTiap >Koillairas.
@DOTOCHHTE3HN aMajra OIIMPYBYM ITHAaHOOAKTEpHsUIapAa MUTMEHTIApU WYKU
MeMmOpaHanapja, Oab3uiapuga 3ca Xpomotodopiap MIaKiIuaa, SbHU aloXuaa
TaHauanmap Xxoiuga OVnaau. Kymumnmk OakTepUsUIapHUHT XyKaiipa mycTuaa
NEeNTUAOTINKAH (MypEeUH) yupaniu.

bakrepusmapna momumopdu3M  Xoaucacd, SbHM KyN MIAK/UTH  XO0JIaT
MaBXKyJ, TalllKi MyXUTHHUHT Y3TapWITN HATMKACHIAa BUOPHOHJIAP WUIICUMOH EKU
IIIAPCUMOH ITaKJTa, Ta€KYaCHMOHJIap Iap MakiIura YTAIITH MyMKHH.

Sl v
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>

19- pacwm. [IpokaprOTIapHUHT TypJid MAKIUIA BaKUJIJIapH:
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1 - KOKK; 2 - JUIUIOKOKK; 3 - capuuHa; 4 - CTpPENTOKOKK; 5 - cdepacuMoH
OaKkTepHsUTApHUHT KOJIOHMSICH; 6 — TaéKYaCMMOH OakTepusuiap (IKka Xykaipa,
XyJKaipaaap 3aHXUpH); 7 - cupuiniaigap; 8 - BUOproH; 9 - UK Ba OUMK XajKa

maknauaarn  Oaktepusiiap, 10 - YcumTa Xocwan — KWIyBYM OakTepHsuiap
(mpoctekanap); 1l-yyBaayaHrcuMoH OakTepusiap; 12 - onTuOypyakin Iay3
KypuHumugaru Oakrepusiiap; 13 - aKTMHOMHMLETNAp Bakwwuiapu;, 14-

MUKCOOAKTEpHUAIAPHUHT MeBa TaHalapH, 15 - maTepa >KoUIamrad XuBIYUHIH
Caryophanon apioJMHUHT WICUMOH Ak Oaktepuscu; 16 - Cropa
(axkmHETHAap) TeTepoIrcTagap XOCHJ KWIYBYM WUIICHMOH ITMaHOOaKTepusiap;
8, 15, 17, 18 - xap X THUIJa XUBYMH XOCHJ KWJIyBUM Oaktepusiap; 19 -
KarcyJjia XOCHJ KWJIYBUM TEMHUP THIpAT OKCHIWIAH Ty3WJITaH KOOWKKa ypalraH
uncumon Sphaerotilus eypyxu; 21 - TukaHIap XOCKHII KHIIyBYH OaKTEPHS;

22 - Gallionella sp.

2
3
5
O

20 — pacm. CrimpoxeTa Xy>kKapaCMHUHT y3yHacura (A) Ba KyHAalaHT
kecmacuHUHT (Bb) yn3macu:
A - pacmza XyKallpaHUHT ydJlapuaa Koujamran akcuan ¢uopuiuia. b — akcuan
bubpuinapian Ty3wiIraH MKKUTa Tyn akcuan ¢udpwwuia: 1 — mporuia3MaTuk
CWIMHJIP, 2 — Tallku TycT, 3 — akcuan ¢udbpwi; 4 — akcuan GuOpUILIapHUHT
YKOMIJIaHUII YpHU; 5- XyKaipa JEBOPUHHUHT NENTHAOTIMKAH KaBatH; 6 - SPM

Xykaiipa aeBopu. XyKaiipa J€BOPUHHUHTI y3U XaM MabIyM KAaTTHKJIMKIA
(purpanuk) sra. lly Ownman Oupra y 3JacTHUKIMKKa XaM dra Oynu0, OCOH
Oykunagu. Xyxkahpa AEBOPUHHU YIATPATOBYI Ba JU30LUUM (epMEHTIIapu OusiaH
napyaica Oymanu. Xykaiipa [A€BOpH JM30IMM OWIaH TapyajlaHTaHaa y
IApCUMOH IIAKJIra yraau. XyxkaWpa ACBOPU XyXXKaWpaHu Xap XuJ MEXaHUK
TabCUpJIap Ba OCMOTUK OOCHM/JIaH CaKJIau/Iu. VY GakTepussHUHT KynaluIily Ba
OYITUHUIIIN, UPCUH MOIJIATTAPHUHT TAKCUMJIAHUIITMHU XaM UI0pa KUJIaIH.

Xyxaiipa npesopuHuHT Kamuuauru 10 - 80 wM Oymmb, Xyxkaiipa
MaccacuHUHT 20% HU TamKwi 3Taad. XysKailpa [E€BOpU OpKajdu KaTTa
MOJICKYJIaTi MOJJIajiap KUPHUIIM MYMKHH. XyXKaiipa IeBOPU IHUTOIIa3MaTHUK
MeMOpaHa OwiaH OuWpiamTUpPyBUM WUIUIAp - "Kynmpuk4amap'' BOcCHUTacuia
Oornanran. Xyxaiipa 1eBOpH OakTepusUlapHU T'paM ycyluaa Oysaiaranjaa, YHUHT
MycOar €xku MaH(uii OynummMHM Oenrwiaiaurad oMmiaup. XyKadpa aeBopu
acocaH TMENTHIOTIMKaH (MypewH) naH Tamkwi Ttonradn. by H-anerun-H-
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TJII0KO3aMHUH Ba H-aneTunmypaM KHCIOTaCUHUHT Oup-Oupu OuiaH ranma-ran [3-
1.4 Oormap Owyan OOFMAHUIIMIAH XOCHJI Oyiran rerepomonumMepaup. by
MOJIUCAXAPU 3aHXKUpPU OWp-Oupu OwiaH menTua OOoFjIapu OpKaidW OOFJaHTaH.
[TenTuaornukan xXyskaipa 1€BOPHUTa PUTHIIINK XyCYCUSITHHH Oepaau Ba OakTepus
MaKauHu cakmad Typaau. ['pam wmycOatr Oakrepusiapia Kyo KaBaTiH
nentugoriaukan 6op (50 - 90%). Y Mypakka® paBwiga OKCHJI, MOJHCAXapH,
Teiixoat kuciota (pochopau pudbUT Ba raurepud (Hochat KUCI0Tacu TMOTUMEPH )
OwiaH OOFJaHTaH.

I'pam (GakTepusiapuu ymoy ycyiaa OVamHy Kamd KAarad oJiuM) MaH Uit
OakTepusuiapaa nentuporiukad 1 kaBar OymmubO (1 - 10%) ynapaa Ttamku
MeMmOpana Xam Oop. Tamku MemOpana dochoaunua, IUIOIPOTEH]
JUTOTIONUCaXapu/l, OKCUJUIap Ba MYpakKkad Junonojucaxapujjiap/aH Ty3ulrad
(15 - pacm).

Hemak, OaktepustiapHuHr ['pam Oyitmya xap xwi OysMim OakTepus
Xy’Kaipacu MIeBOPHAArd MENTHIOTIMKAH MUKJIOPH Ba YHHHT JIOKJTH3AIHMICUTA
(koinmamuiura) OOFIMK. AHMKJIAHUININAYA, Xy)Kalpa JeBopuja xap Xui
ycuMmranap, AYHTIMKIAp, TUKOHJAp KaOWu CTPyKTypajgap MaBxXKyd. Xyxkaipa
neBopu (akaT MukoruiazMaiap Ba JI - makmmk OakTepusiuiapaa Oyiamainau.
Kynunua Oupop aHTUOMOTUK TabcUpHa €KW TaOUUi mapouTiapaa y3 - y3uaan J1
— wakim (0y HoMm byrok bpuranusinarm Jluctep HOMIM MHCTUTYT HOMUAAH
OJIMHTaH) OaKTepusiyiap XOCUJ OVIIMIIKM MyMKHH.
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21 — pacm. I'pammycOar (A) Ba rpammanduii (b) mpokapuotinap Xyxaipa
JIEBOPUHUHT CXeMaTUK KypuHuiu: 1- [lutormazmaruk MmemOpana; 2 -
MEeNTUIOTIIMKAH; 3 — IepUIUIa3MaTHK OVIIUTHK; 4 — Taliku MmemOpaHa; 5 —
JTHK

VYnapna xysxaiipa 1€BOpH KMUCMaHTMHA OYiMO, KYMaluill XyCyCUATH Tyja
CakJiaHTaH. Yjap KarTa €K KUYUK [ap Iakiujga OynuO, KYNruHa NmaToreH Ba
carpoduT OaKTepUsUTAPHUHT XaM JI — makmuiapu TOMUATaHAUp.

Huronmiazma MeMOpaHacu. YHUHT KQTMHJIUTH 9 HM 4a 0yiu0, y Xykaiipa
JIEBOPUTa UUKU TOMOHJIaH ENUINO TypaJuraH, UTOIJIA3MAaHUHT TAIlIKU KaBaTH -
[MutonnasmaTtuk MeMmOpaHagup. Y HMKKH KaBaT JIMIWA MOJICKyJaJlapu/iaH
Ty3WJIraH, Xap OWp KaBaT MOHOMOJICKYJISIp OKCHJI OwilaH KOILJaras.
[{uTormmazmMaTuk MeMOpaHa XyskKaipa KypyK MoagacuHUHT 8-15% Tamkui staau
Ba XyxaWpanunr sunug kKucmuHu 70 - 90% Hu Tytamu. L[lutomnaszmaTuk
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MeMOpaHa OCMOTHK Oapbep BasudacuHu OaxxapJu Ba Xyxalpara MoAAaJapHUHT
KApUO YuKHUIIHA Oomkapu® Oopaau. KymnHua muToriasMatuk MemMOpaHa HUYKH
TOMOHIAH OYpTHO YMKHO (MHBarwHaIMs) yHIAH ME30COMallap XOCHJ Oyiaiu.
[{utonnasmaTuk MeMOpaHa Ba Me30coMaiap IOKOPHU Aapakail OpraHu3Miapaaru
MeMOpaHa Ba MUTOXOHApUsIIap BasudacuHu 6axkapaau. Y IapHUHT YCTH Ba HIHIA
dbepMeHT Ba sHeprusi OWiiaH TabMUH ATYBYH CHCTEMasIapH kouamran. bymapra
Hadac omum ¢GepMeHTIapH, XyKaidpara MOITATapHUHT KUPUO - UYUKUIIHHHA
peryisinus KWIyBYM (DEepMEHT cucTeMajapu, a30TOo(pHUKCcalus, XEMOCHHTE3 Ba
OolIKa >kapaéHIapHU aMalira OlMpPYBUU (PEepMEHTIIAp CUCTAMACUHU MUCOJ KUITHO
kentupumi  MymMkuH (16 - pacm). Xyxkaiipa JeBOpH Ba KarCyJIACHHHHT
OMOCHHTE3M, TalllKapura 3K30(hepMeHT akpaTulll, OVIMHUIIL, CIIOpa XOCHIT KUJIHIII
dbynkuusuiapu  [{uToriasmatuk  MemOpaHa, Me3ocomMa Ba IIyHra yXIiaiil
CTpyKTypayiapra OOFJIUK.

Huromuasma. Iluromrazma memOpaHa OwnaH Yypanrad. Y  KOJUIOH]
CHUCTEeMa JIomnojaucaxapua Oynud cyB, OKCWJ, €F, YIJIEBOIJIap, MHUHEpal
MoJlajiap Ba OoIKajgapJaH Ty3WIraH. YHHHI TapKuOW OaKTEpHUSHUHT EIM Ba
Typura Kapabd y3rapu6 Typamu. llurominazMatuk MeMOpaHaAaHWHT WYKHA KUCMHUJIA,
TEeHETUK ammapar, pudbocomManap, KuputMmaiap 0yau0, OyiapaaH KojaraH KUCMUHU
IUTO30/1 Tamkun Kujaau. [{urozon lluTomnmasMaHMHT TOMOT€H KHCMHU OViuo,
okcuiiap, ¢epmentiap, cybcrparnmap, spyByaHn PHK Ba Oomika Xxyxaiipa
rpanyiajiapugad uoopar.

22 - pacm.I'pammanduii MpoKapUOTIIAPDHUHT XyKaiipa JIEBOPUHUHT CXEMATHK
TY3UJIHIIIH:

A. 1 - nuromnazmMaTMK MeMOpaHa; 2 — TENTUAOINIMKAaH KaBaT; 3 —

nepuIia3MaTuk OYmuukK; 4- okcuil MoJsiekyinanapu; 5 - dbocdomunua; 6 -

JUTNIONOJIMCAaXapH .

b. Jlunononucaxapua MOJIEKYJaCUHUHT CXEMATUK TY3UJIUIIIN:

1 - nunua; 2- MIKKU MoJIMcaxapul siapo; 3 — Talku noaucaxapui aapo; 4 —O-
AQHTUTEH

Kupmuzu panrmu  ontuHryrypt Oaktepusuiapaa GOTOCHHTE3  OJIMO
Ooopaauran dbepmeHTIIap (6axTepuoxsopodu KapaTHHOUIJIAP)
xpomaTodopiapaa xKoimamraH. Yiap xyxkaipa maccacuHuHT 40 - 50% Tamkun
ATaIH.
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Kynruna  muaHoOakTepuillapHUHT  XyKaipacuaa  (MemMOpaHacuja)
(hOTOCHHTE3HHU 0JIM0 OOpYBUH XJIOPO(HIII Ba KapaTHHOUIAPIaH TAIIKHUII TOITaH
KypuaMajgap - Twiakoumiap €xu  (pukoOmmmcomanap ©Oop. Tumakowmmiap
IUTOTUIa3Ma €K WIKKA MeMOpaHa OuiiaH OOFIaHTaH 1e0 TaXMUH KHJIMHATH.

SAmmn  OGakrepuwsutapaa  QOTOCHMHTE3Na  KAaTHANTYBYM  MUATMEHTIIAP
XJI0pocoMa MeMOpaHa KypHJIMacH 1a KOWIIAIITaH.

CyB OakTepWsUTapUHUHT KyTUIapu ra3 OWJIaH TYJiITraH CTPyKTypa - Ta3
BakyoJjanapra (aepocomanap) sra O0ynamu. bab3u Oakrepusnapaa 3ca MoJUenp
TaHayanap (kynOypuakin) €xku kapOokcucomanap 6ynu6, ynap CO; Hu Oornamn
Basudacuuu Oaxapaiu.

Hyxkaeoun. [{utomiasmaza, siipo 5KBUBAJICHTH - HYKJICOU OaKTepHs
Xy’)KalpacMHUHT MapKa3uja sxoiamran (17-pacm).

22-pacm. HykJieoun.

MabiayMoTiapra kypa, XyKalWpaHUHT PUBOXJIAHUII OOCKHYMra Kapao,
HYKJICOMJ] HWKKW XoJlaTna: JUCKpeT (Y3yK - Y3yK alpuMm CTpyKTypasap)
TaéK4aCUMOH €KM XpomaTuH Typu (sapo monanacu llutomnasmanma gucrnepc
xoyarna EWwiraH) Imakiauaa Oynanud. baktepus HykiIeouad MoJeKyJaiap
maccacu 2 - 310° nanron JJHK ra sra. By JIHK ypanran xanka maknuga 6yiuo,
y3ynnuru 1,1 — 1,4mm Hu Tamkun stagu. Y OGaktepusi xpomacoMacu (reHodop)
JNeUnIIaau.

Tunu xomatnaru G6akTepust Xyxaiipacuna 1 Ta Hykieous 6yica, OakTepus
Xy>)KaWpacCUHUHT OYJIWHUINN OJIWJAH HWKKWATAa Hykieous Oymamu. baxrtepus
Kymanui ($a3zacHHUHT JorapuMUK JaBpHa dca, y TYPTTa Ba YHIAH XaM Ky
OYTIUIIIN MyMKUH.

bab3an, Oaktepus XyKalpaJapuHUHT YCHUII JaBpuja MyXUTAa OakTepus
Xykalipacura caJOMid TabCUp JdTaauraH Moamanap Oyica, Oakrtepus
Xy’KalpacuZaH Kyn sJIpoJid UTICUMOH Xy>Kaiipa Xocuia OYynuilyM MyMKUH. byHzaait
XyKaiipa, Xykailpa ycuilld Ba OYJIMHUIIM CUHXPOHJIMIMHUHT Oy3WJIMIIUAAH
naiio 6ynasmu.

bakTepus HykieouauHu Xyxkailpagaru acocuid QyHKIMICU- aXOOpOTIapHU
cakJiad, yHU UPCHI XyCYCHUSITHH aBJIOJAAH - aBJIOATa OEpUILIIUD.
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Hyxneounnan tamikapu, XyKaijpa IuToIia3Macuaa yHAaH 10371a0 Mapra
marima JIHK wmmapum xam wmaBxkya. Yaap upcust (GakTOpJIapuHU TyTYBUA
TJIa3MUATATAPIAD.

XamMa XyKaipajgapaa XxaM Iuta3Mugaiap OYIuIy mapt sMac. AMMO yiiap
Tybaiiam Xykaipa Kymmmua, XyCycaH, Kymawumaa, JOpH Mojjiajiapra
TYPFYHJIMK HAMOEH J3THUIIJA, KACAJUIMK FOKTUPHUII Ba XOKAa30 XyCycCHsTIapra sra
oynanu.

BaxkTepusi Xy:kaiipacuHMHI Ty3uwJumu. baktepus Xyxkahpacu Mypakkad
TY3WIHILITa 3ra. DJIEKTPOH MHUKPOCKOIHHUHI SIPATWIMILIH, yTa FOMKA KecMalap
Talépraml yCyJUITApUHUHT HWOUIa0 YUKWIKIIK, MUKPOOHMOJOTHS YCYJIapUHU
PUBOXIIAHUINK OakTepus Xy>KaMpaCMHUHI TallKd Ba HMYKH KypWJIMaJapUHU
YpraHuIlra KaTta UMKOH sipaTAu.

bakrepus XyXallpaCUHUHI CXEMATUK KYpPUHUIINA KyUUJArujaapHU Y3 UUUTa
OJIaJii: TAIIKW TOMOHAH Karicysia, XMBYMH, PUMOpHUN, MUK, HIKH KHCMUAA:
[UTOIJIa3Ma, HYKJIEOouJ, pubocomanap, MeMmOpaHa KypuiaMmanaap, KUpUTMasap
(3axmpa moaganap), 60ab3u OakTepusIapaa copaizap Mabxyn (25 - pacm).

3.6 1 mnlensez 1K S 15 24 23 25

bakrepus xy:xaupacuHuHr ty3uanmm.KancyJa.
bakrepusitapHuHr kyrmiapu  KancyJia OwiaH VpanraH. Yiap IIWIMMIIUK
MoananaH ubopar OYnmmbO, MHKpPO- Ba MakKpoKamcyjidajaaH wubopaT Oymamu.
MakpokarncynaHuHr KauHiaura 0.2 MKM, MUKpOKaICcyJaHuku 3ca - 0.2 MkmaaH
Kn4uK (23- pacm). Makpo - Ba MHUKPOKAICYJIAHUHT WYKH TOMOHHUA MIHILIHK
KaBaT Ba YHM UYKH TOMOHHA 3Ca dPYBUaH IIWJUIMK KaBat OyJiaau.

Kumépnii ty3uammu. Karncyna rerepononucaxapuj 0yan0, yHUHT TapKuOu
90% cyBman wubopar, MoJUcaxapuj, MOJIUNENTUI, Junua (TyOepKysés
OakTepusuiapia) OupuKManapujiaH Tamkui Ttonrad. Kamcynanu Oaxrtepusiiap
Karcyjaacu3 OakTepus sai oMaiIurad MyxuTiiapa Xam iai oJIMIId MyMKUH.

XuBuunjap. bakrepusimap ukku XUl XapakarigaHaad.  CupnaHu6
XapakaTiaHyBuUu  OakTepusmiapHuHT  (MUKcCOOakTepusiap, OJITUHTYTYPT
OakTepusiapy) TAaHACUHUHT TYJIKWHCHMOH KHCKApWINM HaTHXacuja XykKaipa
Ak JaBpUi y3rapud Typaau, HaTiKana OaKTepUSHUHT MabiyM TypAaru
xapakatu cogup Oymamu. Cy3u0 XapakaTiaaHUII XUBUYMHJIApU €pAaMuia amaira
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omaau. Macanan, cnupwlaliap Ba KOKKJIApHUHT Oab3wiapuja OyHjual
XapakaTJIaHUIIIHYU Ky3aTUIIl MyMKHH.

24-pacm. bakrepus kancynanapu

bakTepusiap XWBUMHJIAPUHUHT COHHM Ba >KOWJIAIIMINUTA Kapad Kyiumaru
rypyxJjapra OyJIuHaIu:
MonoTtpuxiiap - OakTepusi Xy>KapaCHHUHT OWp yuuaa OWUTTa XWBUMH
oynanu,
JlopoTtpux - XykaiipaHuHT OUp yuuja Oup TYN XUBUMHU OYIaju;
AMpurpux - XyX)alpaHUHT HWKKH yYHJa WKKA TYIO XUBYUH OYJIaau;
[Teputpux - XyXkalpaHWHT XaMMa TOMOHW XWBUMH OWJIaH KOTUIAaHTaH
oynanu (24-pacm).

25 - pacM. XVBUMHJIAPHUHT JKOWJIaHUIT 26- pacM. XUBYMHHUHT TY3WIUIIIH:
TUILJIAPH; 1 - xyxaiipa myctu; 2 - [{luTomnasmaTuk
1- MoHOTpUX; 2- TOPOTPHUX; MeMOpaHa; 3 - XUBYMHJIAPHUHT
3- neputpux; 4 - ampuTpux. MeMmOpaHacH; 4 - XUBUHJIAPHUHT

nuckacu; 5 - onedaporuiact

XWBYMHIAPHUHT COHM XaMm Xap xwi. Crnupwuiamapga 5 - 30 Taraua,
BuOpuonsapaa 1, 2 ta éku 3 Ta XxuB4YMH OYnImMO, ymap Xyxaipa KyTOimapuma
xoimamanu. bab3u TaékuacuMoH Oaktepusiiap - Proteus vulgaris, Clostridium
tetani kabmmapaa 50 - 100 raya xuBunH O0ynaau. XuBduHaapHuHr 5HU 10 - 20 HM,
y3yHiuru 3 - 15 MxM. XUBYMHIIAp Y3YHIUTH OaKTepusi KyITypaCHHUHT TaOMaTH,
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03uKa €KUM TalllKM MYXUT TabCHUpHUTa Kapad xap X Oynand. XWBUMH KUMEBUUN
KUXATUIaH OKCUJI MOJIa - JiareJUIMHIaH Ty3WiraH. XUBUWH OakTepus xaéTuaa
KaTTa poj YiHahau. bakrepusiapau 0ab3u OUp 03MKAa MyXHUTJIApHIa XUBUHMHCH3
KMIMO XaM YCTHpHMII MyMKHH. Ycum dasacura Kapad, OGaKTepHsIIapHHHT
XUBUYMHIIM Ba XUBYMHCHU3 JaBpiapu Oymanu. baktepuss XUBYMHUHU WYKOTCA Xam
siraiiBepaaud. XHUBYMH 0a3aj IulacTUHKara éEnummrad OViamu  (25-pacm).
[InacTiHKa 3ca UUTOIIa3MaTUK MeMOpaHa Taruja >kounamrad. ba3zam tanaua,
OakTepusiia MOTOp BasudacuHu OaxapuO, XUBUMHHU XapakaTra KeJITHUPaJu.
bazan TaHaua XuBYMH OuWjaH WIMOK OpKanu Oupukaau. bazan tanaua V3
HaBOaTHga 4 Ta Xanka OwigaH TabMumiaran (25-pacm). Xankamap CTEpKeH
opkanu Oup tu3umra oupnamanu (M, S, R, L - xankamap). by xankamap Oup -
Oupura HucOaTaH XapakaTJIaHal, CTePKEH Ica XMBUYMHHU XapakaTTa KeJITUPaIH.
Xapakar Te3JHId TeMIlepaTypa, OCMOTHK OOCHMM Ba MYXUT EMUIIKOKJIUTUTa
oornuk Oynaau. baw3u Oaktepusinap 1 cekynaa 1 6akrepusi TaHaCH y3yHJIUTHYA,
Oab3mnapu 3ca 50 TaHa y3yHaurura TOHT Macodada xapakar Kwmaau. OmaTtaa
yiap TapTUOCHU3 XapakaT Kujaagd, aMMO yiap/ia KUMEBUN Mojianapra HucOaTaH
TaKCUC XOJMCAaCUHU Ky3aTuiaau, OyHTra XeMOTaKCHC Jeiiuica, KUCIOpoJra
HHUCOaTaH XapakaTH aepOTaKCHC, EPYFIUKra HucOaTaH xapakaT Oyica (hOTOTaKCHC
JNeUnIIaau.

®umoOpuii Ba Inimiaap (OakTepusuIapHUHT YCTKM KHCMHJIard WHTUYKA,
uyronnuru 3 - 25 uM, y3yniurd 12 HM rada OynaraH uruiap, ® - nMIM KUHCUMA
bumMOpuit). bakrepusiiapia XUBUMHIApJAH TalIKapy Y3yH, UHTUYKA HWII XaM
Oymu6 yura QumOpuii nedmnaau. Yiap XapakaT4aH €KW Xapakarcu3 OViIuim
MyMKUH. YnapHuHT y3yHauru 0,3 - 4 mxMm, oHu 5 - 10 am 6ymu0, corn 100 - 200,
6ab3an 3ca 1000 Tara >Tu6 60pagy.

dumobpuiinap MAJIVNH OKCHWJIMJIaH TY3WJITaH. bakrepusmapna
GuMOpHiIlTapHUHT OMp KaH4Ya TUOM ydpalau Ba ynap (QyHKOusiIapura kKapad
dapxiianaau. [lynapaan 2 Tunu Xy ypranuiiras.

1-tun  kynruHa Oakrepusiiapaa OynuO, yinap yMyMHd — TUOAArud
bumMOpuitnap neiunanu. @umOpuitnap 6akrepus XyKalpaCUHUHI MyXUTH OOIIKA
XyXailipacura €Ky UWHEpPT cyOcTpaTra ENUIIUIIMHA TabMUHJIAWIN, CYIOKJIUK
103acujia mapja XOocusl Kwiniujaa xam unuviatuiaau. [IyHuHr yuyyH Xam yHU
EMUIIUIIT OpTraHu JEeUUIIl MyMKHH.

2-Tut - KuHCUH GuMOpuit - mwmm 6Yimmo (F), y wum 6y kanammgan ubopar.
by xananman Oaktepusi KOHBIOralysaa KarHamaérran OoIka Oup OakTepusra
reHeTUK Marepual Oepaau. IlumuHuHrT Oomka OWp XyCycHSATH XaM OViauo, y
MaTOTeH OaKkTepusuIapja XalBOH Ba OJaM XysKalpanapura EMUIIUIIAA UIITHPOK
ATaju.

BakTepusijlapHUHT ciopaJjiapu Ba YJIAPHUHT X0cHJa 0yaumm. bab3u oup
MUKPOOPraHU3MIJIap HOKYJail IIapouTAa BaKTMHYA THHUM JaBpura yTaau, SbHU
criopa xocui Kwtaau. Criopa 3HAOTEH yCyJaa XoCcui O0yIica, y BereTaTuB Xyskaipa
WYuja eTUIaau.

bakrepustmapuunr Bacillus, Clostridium, Desulfotomaculum arnoanapura
KUPYBUM BaKWUIApU, alpuM KOKKJAp, CHUpWUIATIAp SHIOCHIOpaiap XOCHI
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Kwiaau. CropajlapHUHT IMaKIWd IOMaIOK €KM SJUTMICUMOH Oynanu. (26-pacm).
VYnap Tamkd MyXHT IIapouTura augamiau 6yinaau. Criopanap Hyp CHHIUPaIHA Ba
IIYHUHT yY9yH MUKPOCKOI OCTHJA Ky3aTWiraHaa suitupad KypuHamu. baktepus
XyJKaiipacu ojaTaa outTa cropa xocui Kuiaaan. Ammo Clostridium  aBioguHuHr
0ab3u Typiapuma OWp Ba YHIAH Ky criopajap XOCWJI OVIHINA aHWKJIAHTaH.
bakTepussHUHT 03MKa MYXUTHAAH KEPAKIU MOAAATapHU OJIMIIN KUWHWHIAIICA EKH
MOJJIa aJMaIIMHYBHUIa KYII 3apapiid MaxCyJoTJap XOChi Oyica, cropa XOCHI
KUJIaJIu.

27- pacM. [IpokaprOTIapHUHT TUHY XOJIATAaTrH MIAKUIAPUHUHT KYPUHUIIIH :

A — MUKCOOaKTEpUsUIApHUHT MUKpocnopaniapu; b - asorobakrep cucracu; b —
CHaHOOaKTepUsIapHUHT akuHeTaapu; [ — sarmocnopnap; 1 - Hykiaeousd; 2 —
uromnasma; 3 — IIIM; 4 — xy»xaiipa qeBopH; S5 - Karcyia; 6 — 3axupa
MoOJTaJiap rpaHyJiajiapy; 7 — MUKH KaBaT (MHTUHA); 8 — TallIKU KaBat (9K3WHA);
9 - Tunakoumnap; 10 - myct; 11 — cnopanunr nuku memOpanacu; 12 — cmopaHuHT
Tanku MmemoOpanacu; 13 - koprekc; 14 — cnopaHuHT KOI1ad Typrad KOTUIOFUY
KaBatiap; 15 - ax3ocnopuym (Hyne, [Iponnn, 1981)

Jlemak, cropa XOCWJ KWIWII - OakTepus XyKapacu Y4YyH HOKYyJIal
mapoutra mocnamumaup. Crnopa xocun 6ynumm mapoutra 6ornuk. Criopanap,
BEreTaTuB XyxaWpaigap HOOyja OymaauraH mapouTiiapjia Xam THPHUK KOJaiu.
Vnap kyputumn Ba Oup Heua coaT KaWHATHUINra XaM YHAaMIIM. OTUJITaH
criopajiapjia Mojjiajiap aaMalllMHyBH KyJla CEKUH OOpajiu.

Cropanap xytoau (Clostridium) éku skBaropuan (Vas. subtilis) ycynna
Ycub yukau.

Cnopanapuu ynaupumi yuyH, yiap 120°C uccukiukma, 1 atm Gocumia
crepwuianaav. byHnaii mapoutna crnopa 20 MUHYT JaBoMHia HOOya OYnanu.
Kypyk xonatnma, ymapuu ynaupumn yayH 3ca 150 - 160° C kusutui 3apyp Ba
YHUHT MYJJaTH 3ca Oup Heua coaT OVIIMIIN Kepak.

Cnopa xocun Oynumm xapa¢Huma, XykaWpaga IUIHUKOJIWH KHCIOTaCH
(mupugun  2,6-TUKapOOH KHUCJIOTa) XOCWa Oynmaau. JIMMUKOIWH KHCIOTacu
criopanudr 10 - 15% Tamkun Kuinaau. Y CopaHUHT MapKa3uil KUCMHUIA XOCHII
6ymamu. Junukonun kucnora Ca*? nonnapu 6unan kommieke (Ca ~ JJHK) xocun
Kwiaau. by kommnekcaa Mg, Mn, Ba K MUKTOpUHUHT OIIUIIK CIIOpAaHU HOKYJIai
[IAPOUT Ba UCCUKJIMKTA YUAAMIUIUTHHYI OLIUPAJIH.
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Cnopa xocusa OyIMIIMHUHT YMyMHii cxamacu. Crnopa Oakrepus
XyKalpaCHHUHT TOHT OYIMHMaciuru Ba l{uromnasma mMeMOpaHaCHHUHT OYPTHO
YUKWIIA Ba HYKJICOUTHUHT O3 MHKIOpJAArW IWTOIUIa3Ma OwiaH Owupra,
Xy>KalpaHUHT 11y KUCMUJIA TYTIaHUIIUIAH XOCHIT OYIaiu.

Cnopa xocun Oynmummmma OWp KaH4Ya Y3rapummiap pyd Oepaau, aBBal
HyKJIeouagap MOpQOJIOTHICH y3rapu0, [OMajoOK TaHayajapra anjaaHaiu.
[Tporomnasmanuur OyHaai xonaTu mpocnopa neiunanu. [Ilpocnopa ukku KaBaT
[Muroriasma MeMOpaHacu OujaH KOIUIAHA/IH. by wukku kaBaT opacu
NEeNTUAOTINKAHAH TY3WITaH - KOPTEKC OWJIaH TYIaau.

Nuoromona (1983) ciopa xocwsn OYJIHMIIMHU 3JIEKTPOH MHUKPOCKOII A
Kypwiran manOanap acocujia Kydujaaruda TyuryHtapaau (27-pacm):

1) »Hr aBBaJI XpOMATHH UITYAJIapy OUp dpra HHFUIIAIHN;

2) CropaHM aXpaTyByH TYCHK (cerTa) XOocwi Oynaau,

3) oHa Xy’KalpaHUHT MIPOTOIJIACTHHH cenTa ypabd oyaam;

4) KOpTEeKC IIaKJJIaHAaIW, SBHU TpPOCHOpa  HMKKU KaBaT mMeMOpaHa OwiaH
Vpanaau,

5) cmopa KaBaTjapu IaKIaHaIu;

6) oHa Xy>kaiipa 5pu0 K3Taau Ba WYUAAH STUITaH CIIOpa aXKpaaud YuKau.

Cnopa KaBaTu Maxcyc CUHTE3JIaHT'aH OKCHJI, JIMIK]I Ba MIIMKONENTHAJIapAaH
XOocui1 OYynanu. DIEKTPOH MUKPOCKON €paamMuja TaJKUK KWIMHTAHAa siHa Oup
KaBaT - 9K30CHOpYyM KaBaTH OOpJIWIH aHUKIAHAM Ba y Xap XWJl IIaKUIA
MoOJJIajiap/iaH TalllKWI TOMaJu. XOCHJI OYJTraH CIOpaHUHT JUAMETPHU XyKaipa
JMaMEeTpUTra TOHT €KU call KaTTapok XaM OyIaju.

bab3u OGakrepusuiapia criopa XyKapaHWHT OWp y4dHIa XOCHJI OYiiasu,
Xykaiipa KeHraiinb, OapabaH TaéKk4yacu MAKIWHUA oJagu. by xwigaru cmopa
XOCHJI OYIUIINra IISKTPUANAl THIAA CTIopa XOCHJI OYIWIIY AeHuiaay.

bab3u Oamumianapaa sca cropa Xyskaiipa mapkasuja Xocuia O0ynmb, can
KeHrasM Ba Xy)Kailpa AYKCUMOH IIAKira KUpaau, OyHAall XoJaT KYNruHa
Clostridium aBnmomura kupyBun OakTepusuiapaa ydpaWau. by xwimgarum cropa
XOCWJI OVIuIMra KJIOCTPUIUAI TUIIJIa CIIOpa XOCHUIT OYJIUIIN XaM JIeHIIaIn.

Baktepust xyxkaipacuma xocwsi OYJraH cropa KyMyWHYa KaTTajaliMalau,
XyXKalpa XaM aBBaITM XOJATWHM Yy3rapTupMmanau. by Tumpmaru cropa XOCHI
KWINIT  OalyuIap TUIJIA criopa XOCHJ OYiuiym aeinnaau Ba Oy TUIIAru cropa
xocun oy Bacillus aBnoau Bakunapuaa yupaiiau.

Erviran criopa BeretaTtuB Xy)KauWpa JI€BOpH IapyajaHTaHUAAH CYHT
TalllKapura YuKaau.

Cnopanunr yenmu. baktepus criopacu sSIXIIW MAPOUTra Tylica, MyXUTHUHT pH-
U ONTUMYyM Japaxajaa Oyica, copa Te3 Yycub 4MKaau Ba CEKUH acTa OakTepual
XyKaiipara aiylaHaau, SHbHU CIOpa aBBaJ CyBHH IMUMaaud Ba  Oykamm, y
KaTTanamub TallkKyd SK3WMHA KaBaTH €puiiaJv Ba MYKMJAAH WHTUHA OWiIaH YpajiraH
(Yeum TpyOkacu) Oaktepusi Xyxkailpacu uukaau. KelnHuanuk o3on Oyirax
OAKTEpPUSHUHT y3alluIIM Ba YIlla y3alraH Xy>KalpaHUHT OVIMHUIIM Ky3aTUIaH.
bakrepusmapHuHr yeumm yuyyH (pepMeHTIapHH akTUBIAIITUpyBuYM JI - anmaHuH,
rIroKo3a Ba MH* monnapu 3apyp. bakrepusa xyxaipacu 10, 100, 1000 immmap
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JaBOMHJa THHY XOJaTAa THUPUK CaKJaHUIIM MyMKUH. bab3u  Oup
MUKpOOpraHU3MJIapa  TeMmIeparypa, KHCIOTa, KHCIOpoJ  Ba  Oomika
MOJIAJIAPHUHT ATHUIIMACIUTHIAH YJIAPHUHT Xy Kapajdapujaa CUCTajlap MHauo
oynau. bynap cnopa smac. Macanan,

28-pacm. Cniopanunr etwmind (1) Ba Ty3unumm (2):
1.C-stunran cnopa; [1-cnopanunr yuu6 unkuiny; B-Bereraus xyxaiipa; 1-
XpPOMAaTUH WMYAJAPUHUHT OUp >KOWra TYIUIAHWIIW; 2-TYCUK (CenTaHu) XOCHJ
oynuiy; 3-oHa XyKallpaHUHT MPOTOIUIACTH OWJIAH CENTaHUHT Ypal oauHUIIN; 4-
KOPTEKCHUHI IIAKJUIAHUIIW; S-cropa KaBaTUHUHT IIAKJUIAHUIIM; 6-criopa
KABaTUHUHI ETWJIMLIM; 7-OHAa XY)KapaHUHT EMUPWIHIIM Ba CIIOPAaHUHT
TalIKapura YuKUIIH.

2.HCO-cnopanunr tamku myctu; BCO-cnopanunr wuku myctu; BMC-
criopanuHr Tamku MemOpanacu; I[IIM-cnopanunr mutomiasmatuk myctu; C-
cnopa; K-xoprekc; KC-myprak koouru; CC-xykaifpa mycTu OWIaH CIIOpaHUHT
MeMOpaHacH  opacujard  IUTOIUIa3MaHWUHT  MeMmOpanacu;  [I-cmopaHuHT
oyprmanapu; JIC-muH3acuMOH CTpYKTypa; B-criopanusr ycumranapu.
A3oTobakTep IIyHal cucTajiap XOCHJI KUlaau. Yap TeMiiepaTypa Ba
KypPUTHIITa YH1aMIIN OYIau.

[y xus Talmky mapouTAaH Y3MHU Myxodasa KWINIL CHaHOOaKTepusiapaa
aKWHEeTIap, MUKCOOAKTEpUsIapAa MUKCOCTIopasap, akTHHOMHUIIETIIapa 3¢a
SHJI0CTIOpAJIap XOCUJT KWJIUII OusiaH Oopaiu.

Kupurmagnap. [{utomnasmana Xxap XWi IIaKJra 3ra rpaHyJiajiap yupau.
VYaapHUHT XOCHUJl OYIMIIM MHUKPOOPraHW3MIIAp YcaJuraH MYXWUTHUHT (U3HK -
KUMEBUN XycCycHsiTiIapra OOFiIMK OYiIu0d, KhupuTMaiap MUKPOOPraHU3MIIAPHUHT
JOUMHUM OeruiIapu 3mMac.

Kynunaua kuputManap MUKpOOpPTaHU3MIIApTa SHEPTHs Ba yriepoj] MaHOau
OynmO Xu3Mar Kwiaau. YJap MHKPOOPTraHM3MIIAp SXIIM O3WKA MYyXHTHIIA
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ycranparuHa xocwsi Oynaau Ba €MOH MyXuTra Tylirasjga sca capdiananu.
Kuputmanap kaTopura riamkoreH (XallBOH Kpaxmaliv), rpaHyiié€3a, [ - OKCUMOM
KHCIIOTa, BOJIOTUH (momudocdariap), OATUHTYTYPT TOMYMJIAPUHU KUPUTHUII
MyMKUH. KupuTMamapHuHr Xocusl OYiuIM, KyNuHYa O3UKA MYXUTHUHU
Tapkubura Oornmk Oynmaau. Macanan, Taxpubanap Epaamuaa TIUIEPUH Ba
yrieBojuiapra 0oil 03WKa MyXUTHAA YCraH OakTepusiapJa BaJIIOTHH, BOJOPOA
cyndunra O0W MyXHTAA 3ca ONTHHTYTYPT TYIUIAHWIIM aHUKJIaHTaH. bab3u
OJNTUHTYTYpT Oakrepusuiapuga amopd xommaru CaCOsz yupaiau. Ynapaax
Tamikapu, OakTepus XyKailpacuna okcuuiap, ¢GepMeHTIap, YrieBojJiap,
amuHokuciotanap, PHK, wnykmeotummap, nurmentinap Oop. Xykaipamaru
MOJIEKYJIIp OMpUKMaNap Xy>KalpaHUHT OCMOTHUK OOCUMUHU cakjiad Typaau.

Has3zopam casonnapu:

MuxkoriazManapra xoc Oyarad XyCycHsT

AKTUHOMHIICTJIAp KaHAal KacaJUIMKIap KEITUPHO YnKapagu ?
[TpoakTHHOMHUIIETIIAp Kaepiapaa ydapauam?

bakrepus Xy)allpaCUHUHT TY3WIMIIMHA KETMA-KETIMKAA CAHAHT?
Kancynanunr Bazudacu Humaaad noopar?

o0 E
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3- Mabpy3a MaB3ycu. MUKpPOOPraHU3MJIAPHUHT
kiaaccuukanuscu.(2c.)
Peika

1. Mukpoopranuszmiap KiacCUPUKAIHIAICH.

2. MuKpOOpraHu3MIIApHU Y CHIIIN.

3. MukpoopraHu3mMIapHu KYTIaWUIITN

4,
Tasnu cy3 Ba udopanap:dykapuomiap 8a npokapuomiap, MUKpOOp2anusMiap
CUCMEMAMUKACY, MUKPOOP2AHUSMIAD HOMEHKIAMYpacu, MUKPOOP2AHUIMAAD
OyIUMAAPU, FHOOCNOPA XOCUT KUTULUU,

Anaouéraap A-1,A-2,A-3:K-7nan 16 raua 6yaran agadouéraap

1. Muxkpoopranusmjaap oJaMu, yYMyMuid OeJIrmjiapu Ba TYPJM-TYMAHJIUTH.
Mukpoopranusmiap cucrtemarukacu. Cucremarnka (TakcoHOMUs) €0
MHKPOOPTaHU3MJIAPHU MabJIyM  aHUK OeJIrujapura acocjlaHuO, yaapHHU
KapUH/IONUIMK AJOKATAPUHHU YpHATHO TrypyxJapra (TakcoHJapra) OYIWHHIIUTA
anTuinaad. MHUKpOOpPraHU3MJIAPHUHT aCOCHM TypyXJIapMHM VpraHWIIIaH aBBaJl
yJIapHU HOMEHKJATypajlapra aXpaTWlll NPUHIUILIADUHUA EPUTHIT MakKcajra
myBopukaup. Homenknarypa ne6 Oupop OwiIMM coxacuaa WUUIATHIAIUTaH
HoMJIap (aTamanap) THU3WMUTa aWTWIAaU. Xap KaHIall MUKpPOOpraHHU3MIIap
OOBEKTMHM HOMJIAI Ba CUH(pIapra axpaTHIl Y4YyH yJIapHH HOMEHKIIATypa
TU3UMH Ba TAKCOHOMUSICH OOBEKTIIAPUHU TYJA-TYKUC OWIIMIITHYU Taiad 3TaJiu.
3amMoHaBHUil KiaccuUKaIUs MUKPOOpraHU3MIIApHU aTpodiuya Ypranuo,
YJIapHUHT Oapua XYyCYCHUSTIapUHU OWITUIITHU TaKazo ATau.
Mukpoopranu3miapHi CHH(IIapra axparuill Ba HOMJIAII Y4YyH 3apyp Oynran
axOOpOTHU OJIUII YYYH Xap TOMOHJIaMa KYpPUHHUILIAPU, MUKPOOHMHT XaMma
TalllKU Ba WYKU TY3WIMILUIAPUHU, YHU (DU3UOJIOTHUS Ba OMOXUMUSCHUHHU OWITUIIT
Myxumaup. I[IyHUHT y4yyH MUKpOOPTraHM3MJIADUHUHI TallKM Ba HUYKHU
CTPYKTypasiapy, (PHU3UOJOTUK Ba OMOKUMEBUN  XYCYCUSITIAPUHHU, XamJa
MUKpPOOpPraHU3MJIapHU TaOUMii IIapouTAa Fo3ara KeJITHUpaauraH acocui
xapa€HiapHu Owuin 3apyp OynuO, OyHIa yJapHUHI KyHHAard XycyCHSTIapu
XaKuJaru OusmmmIap acoc KMiMO OJMHaIu:
Hlaxau Ba yaruamu;
XapakaT (XMBUYHHJIAPUHUHT 00OP - HYKJIMIY Ba )KOHJIAHMIIIN);
KancynacuHuHr 00p HyKJIUIH;
DHAOCIOPA XOCHJ KWIHIIH,
I'pam ycynuna oysaammm;
. Momaa aJMAIIMHUIIMHHUT Y3Ura XO0C TOMOHJIAPDH Ba JHEPrus OJHII
yeayosapu;
7. DHeprus oJIUIIY,
8. V3m sma6é Typram Tamk# MyXUTHH KaHAali KWIMG Y3rapTHpHIIN Ba
TAIKA MYXMT YHUHT SIIIANIMTa KaHAal KWIN0 TabCUP JTUIIH BAa YHMHI
XaéT (Pa0IUATHHHU CAKJIA0 KOJIUIIIHN.

ook wnrE
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MuUKpopranu3MHUHT FOKOpHJa alTHO YTUITAaH acOCHM XYyCYCHSATIapUHHU
Ot Ha (hakaT HOMEHKJIATYpaCHHU Ba TAKCOHOMUSICHHH YPTAHUIIA aXaMHSITTa
sra OYIMOrMHa KOJIMac/aH, YHUHT KaTTa aMaIuil axaMUsITH XaM 00p.

MUKpOOHOJIOTUSSHUHT ~ PUBOXJIAHUIIIA ~ MHUKPOOPTAaHU3MIIAp TaBCU(DUHU
sHama 4yKyppokK Owmummau Tanad stau. Iy BakTrada (eHOTHIT XyCyCHSITIIapU
acocHii XucoOlanran 0yIica, SHIM TeHOTHUIT XyCYCHITIAPUHU XaM YpraHuIll Kepak
Oynau Ba MOJIEKYJISIp OHMOJIOTMsSl 3PUINraH OTYKJIap OyHra MMKOHUAT SpaTAH.
bynna:

1) MUKPOOPraHW3M HYKJICHH KHUCJIOTACHUHUHI HYKJICOTHJ TAPKUOH, IMypUH
Ba MUPUMUIUH aCOCIAPUHUHT Oup-Oupiapura Oynran HucOaTh YpraHuiaaau Ba
Iy acoc/a UKKU TypyX MUKpOOpranu3miiap (apkiapu aHUKIaHAIH.

2) WKKHM TypyXra MaHcy0 MHUKPOOPTaHHM3M HYKJICUH KHCJIOTAJIapUHU OWp-
Oupnapu OwiaH ruOpuanad, yjaap opacujard HYKJICOTHIJIap TOMOJIOTHSICH
(Vxmanuurn) ypranwinaan. Arap, HykiaewuH kuciiota tapkuom 80 - 90% raua
romoJiorusira sra Oyica, YypraHuiaaéTraH MUKpOOPTaHU3MIIap SIKUH 'KapyUHAOII
romosioriuru 50% pgaH kaMm Oyiaca, MHKpOOpraHuU3MiIap Y30K KapuUHAONI"
XucoOJaHaIu.

MukpoopranusM XyCyCUATIIApU aHWK YypraHuwiraHjgaH cyHr, yHra K.
Jlunnedt Taknud KuiaraH OMHOMHHAJ HOMEHKJIATypa TajlaOu KaOu, UKKU JIOTUH
aTamMacujaH TAIIKWI TONTaH WIMAKA HOM OepuiIan.

bupunum arama  aBnoJg  HOMUHUM — OWingupuO®,  MHUKPOOPTaHU3M
Mopdosorusic €ku (QU3MONOTHSICH €KW NIy aBJIOJHU Kalid 3TraH OJUMHUHT
UCMHU - mapudu €Ku aKpaTud OJUHTaH MyXUTHU U oaaanIu.

Nxxunum arama sca kuuuk xapduap Owian &3m0, MUKPOOPTaHHU3M
KOJIOHMSICHHUHT pPaHTd, KeNMuO - YUKHUII MaHOauHH, €KW Iy MHUKPOOPTaHU3M
103ara KeaTUpaauraH xapa¢H €ku Kacauk €ku Oomrka Oup (apKIaHTUPYBYH
Oenrunapau Omnaupanau. Macanan, Bacillus albusga oupunum cy3 - Bacillus -
criopa XOCuJ KWiyBuHd, ['pam mycOar kabu XyCyCHSITJIapHHM aHTJIaTca, UKKUHYU
cy3 - albus — MmukpoopraHu3M KOJOHUACH PAHTMHUHT OK SKAHJIMTHHHU OWJIHPAIH
(anOyc - ok).

Muxkpoopranusmiapra 1980 - v 1- saBapaan 6onwiad Xankapo OakTepus
HOMEHKJIaTypacu KOJIEKCH KouJajapura MyBOQUK HOM OepuiiaguraH OYiau.
Mukpoopranu3MiiapHu SKHH Oelruiapura Kapad rypyxJjam yayH Typ (Species),
aBJioj (genus), owa (familia), TapTué (ordo), cund (classis), 6y.aum (divisio),
CAJITAHAT €KHU 0J1aM (regnum) KaOM TAKCOHOMMSI KaTErOPHUsIIApH UIIIATHIIA]IH.

Typ ne6, dbeHoTunuk yxmanuvivkra sra OYiaraH OWp TEHOTUIITa MaHCYO
uHABUIAp (ocoGsiap) WUFMHAMCHHU OWIAMPYBYM TaKCOHOMHMK OMpIIMKra
aiTHIaau. Yiap KHYMK Typ (101BKI) Ba BApHAHTJIAPTra OYIMHAIH,

MukpoOuojorusiia mTaMM Ba KJOH KaOW aramanap Xam HILIATHINO,
IITAaMM JIeTaHaa Xap Xuia Tabumii MyxutaaH ( CyB XaB3acH, TYNPOK Ba X0Ka30)
¢xku OMp MYXHTIIaH Xap XWI MyJIIaTaa aXpaTUiaran €K Xap XM SKOJOTUK MyXHT
€kn rTeorpaduk XyAydJdaH axpaTtuO OJMHTaH Oupopra Oenrucu OwIaH
dapkiIaHaguran Oup Typra KUpyBYHd MUKPOOPTaHU3MIIAP TYPYXH TYITyHHIIA M.

Kion - 6up xyxaiipagaH OJJMHTaH MUKPOOPTaHU3M KYJITYPaCUIHD.
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bup Typra KupyBYM HMHAMBWIAPHUHT TYyIUIaMu - (MONMYJSIHUSICH) TO3a
KyJaTypa nevunaan. MukpoOHONOTHsga MUKPOOPTaHMU3MIIAD DBOJIIOIMAICH Ba
(GUIOTeHUSACH XaKuJa MabIIyMOTJIap eTapiii OYyaMaraHaurd cabaliu, IOKOpH
VCUMIIMKIIap Ba XaWBOHJIAp CUHTapH, TaOMUM cucTemaTukara sra smac. [IlyHuHr
Y4yH  XaM, MHUKPOOpPraHU3MJIap  CHCTEMaTUKacu CyHbHU  Oynud, vy
MHUKpPOOPTaHU3MIJIAPHU TAIIXWC Ba yJIApHU UIASCHTU(GUKAIUS KWW YIyH XA3MaT
KWIyBYM aHUKJIAru4d Bazu(acuHu Oa)kap.Iu.

Kyiuna 6us, JI. X. beprununar 1984 - iun 9 - maprra Hamp STUITaH
"bakTepusiiap  aHUKJIArM4M  J1a KCJIITUPUIITAH ~ DHT MYXUM
MHUKPOOpPraHu3MIapuHUHT Kuckada TaBcuduun E.H. Mumryctun (1987) tabpudu
OyinJa KeaTupamMus.

AHUKIarnyia KamMd ~ MHKPOOPTaHM3MIIAp  IOKOpHAA  KEJITUPWITraH
TakcoHJap Oyinya Procarmotae mynécura (regnum) OupiamTupwinG, y y3
HaBOatuga  Typr  Oymmmra  (divisio), OVymmmmap 3ca  cuH{Iapra
(classis),raprubaapra (ordo), omnamxapra (familia), aBaoanapra (genus) Ba
TypJaapra (Species) OyauHaau.

Mukpoopranuzmiiap acocaH, Xyxkaipa JeBOPUHUHT OOp-UYKIUTH, TAPKUOU
Ba yJapHUHI Typura Kapa0® Oyiaumiapra, YyHAaH OOIIKa TaKCOHOMHK
kareropusuiapra (cuH(}, TapTHO, OWIA, aBJIO,TYpP) MHKPOOPTaHU3MJIAPHUHT
Mopdosorus, ¢uznonoro - OUOKMMEBUN Oenrunapu MHUFUHIMCUATA Kapad
OYIMHTaH.

bepru Procaruotae nyHécuHM TYpT OyaMMra akparaiu.

I oyamm —Gracilacutes
Gracilacutes o6ymumu (gracilus  cy3m motuHYa cy3 OYIuMO KONMKa JIdraH,
cutes sca mycT, TepH PraH MAbHOHU OWJITUPATIN).

by Oynumra xysxkaiipa jgeBopu rpamMmaH@uii Tyswidiira sra Oyirax
KOKKJIap, Ta€KYaCUMOH €KHM MIICHMOH TPOKapHOTIap KUpaad. Yiaap XapakaT4aH
€kl Xapakarcu3 Oyiauuuiapu MyMKHH, DSHAOCOpalap XOCWJI KUJIMalgu.
MukcobakTepusiiap ~ MeBa TaHaJIapyd Ba MHUKCOCHOpajap XOCHJ KHJIAIH.
Kynaiinmmm Ounap OYynuHMO Ba KypTakiaHuO amanra omand. by Oynumra
dorotpodaap Ba HodoToTpoduap (uTorpodiap Ba xemorpodiap), aspodiap,
aHa’poOJap Ba dakynTatuB aHa’poOnap kupaaud. OOauraT mapasut Typjiapu Xam
oop.

bynumra 3 cund kupaau.

1 — cund. Scotobacteria. By cund sur karra cund 6ynmu6, 10 rypyxuau ¥3
WYHTa OJIaJIH.

1.1 rypyx - cnupoxerajsap. by rypyxra Spirochaetaceae Ba
Leptospiraceae ownajgapu KHpaiIu. Cnoupoxeranap OCOH 3TWJIyBYaH,
CIMPAJICUMOH OypajraH, Oup xyxaipanu 6aktepusuiap 0yauo, yra y3yn (3 — 500
mkM) Ba uarnyka (0,3 — 1,5 mMxm), Oup €ku Oup Hewa crnupan Oyiud Oypanraxn
Xy Karpanapaup.

CrimpoxeTa XyJKaiipacuja MpOTOIUIa3MAaTUK CHWJIMHIP MaBxya Oyiuo, y
6up éku OupkaHua YK (GuOpHLIap OMnaH ypamrad. YK (UOpHILIapHH Y3H 3ca
CWIIMHIpP OXUpHIA >SKOWIAmraH OWPUKTHPYBYM AWCKAAH  OOILIAHAIH.
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[IporonnazMaTtuk CWIMHIAP Ba VK (GUOpWIap TalIKU MYcT OWjlaH KOIJIAHTaH.
Xykaiipa HYKJIEOH], Me3ocomajap Ba OoIlKa KypuaMajgapaaH uoopar.
Crmpoxeranap KyHAaJIaHrura OYnuHUO Kymasmu, xapakatdad. Cropa  XOCHI
KUJIMaM/Ix. Anpo0, (dhaxkynaTaTuB aHa’po0 €K1 aHa’poo.
Xemoopranorereporpoduiap.

Hupux cmmpoxeranap (30 — 500 mxm) Spirochaeta Ba Cristispira
aByioapura Mancyo, maiaanaapu (3 - 20 mxm) aca Treponema, Borrelis Ba
Leptospira  aBnommapura kupamud. FOKopugard WKKH aBjoj] BaKWJUIAPH
canpouT, KEWMHIU y4 aBJIOJ| BaKWJUIApUW 1ca OJaM Ba XaillBOHJapAa IOKYyMIIH
KacaJUTUKJIAp KYy3FaTaju.

12 rypyx — aj’pob6 cnupad Ba BHOPMOHCMMOH rpaMMaH@uii
oaxrepusinap. YJaap Spirillaceae ownacunm Tamkmin Kunanu. Xyskadpanapu
KATTUK CIUPAJICUMOH OypayiraH, Takya IIIaKJIWra 3ra. XapakartyaH, XyXalpaHu
Oup €KW WKKalla yuuja TOJisIp >KOWjamrad Oup €ku Oup TYynm XUBUMHIAPU
MaBXya. AnspoOnap, Oab3uiapu MuUKpoa’podmiap. XemoopraHoTpodiap.
Canpodur €éxu mapasutiaap. Spirillaceae ommmacura Aquaspirillum, Spirillum,
Azospirillum, Campylobacter, Bdelvibrio aBaommapm xupamu. Azospirillum
aBjaoau  asoTodukcaropiapra kupaau. Bdelvibrio aBmomm  Bakwmmnapm
OakTepusiapaa Mapa3suTInK KUJIYBYU Maiiza, oup Xy>Kaupanu
Mukpoopranusmaup. Coupan Ba  Kallpwiran OakTepusuiap 4ydyK, JIDHTU3
CyBJIapHUia Ba TYNPOKJIA yupaiau.

1.3 rypyx - a3po6 rpammandmuii Taékua Ba KOKkjIap. by rypyxra ertu
owsia KUpUO WIYHJAH Yy4YTach TYNPOK XOCHJIJOPJIUTHHHU OLIMPHINJIA KaTTa
axamusTra srajup.

Rseudomonaceae owmmacura Rseudomonac aemomu kupuO, criopacus
TYFpU Ba O3rMHA KaWpWITraH TMOJISP KOWJAIITaH XUBUYMHIIM OaKTepUsIapHU Y3
nuyura onaau. IlceBgomonamanap tabuarma KyJa KEHT TapKajiraH (Xap Xuj
TynpoKJiapAa, CyB/a, OKaBa CyBJlapa Ba XaBoja). XeMoopraHotpoduap, yiap
Xap XWJ OpraHuK MOJJajapHu uluiataau (okcwuiap, €rjap, yrjieBoajiap Ba
rymyc mogjaanapu). bab3u Bakuiiapu HUTpATIapHU HSPKUH a30Tradya KauTapuim
MYMKHH (AeHUTpUUKaLUsT).

Xanthomonas apyioau BakwIIapy YCHUMITUKIIAp/1a KaCaUTUK Ky3FaTa/IH.

Azotobacteriaceae owmnacu Bakwlapuw HWHPHK TaéKYaCHMMOH, OBal,
HIapCUMOH  XyXkalpanapra osra. XapakatyadH. Cropa Xocui KUJIManau.
['ereporpod. by owmaHwHT  XapakTepiud  XyCYCHUATH OPKUH  a30THH
V3namrupumuaup. Tabuatna skyna keHr Tapkanrad. Ouia TYpT aBJIOIHU Y3
nurra ojamud. Azotobacter Ba  Azomonas — aBiomIapd  DHT  aXaMusTIra
MOJIMKJIapUaH 0YIu0, TympoKaa *Ky/aa KeHT TapKajraH.

Rhizobiaceae ownacu Bakmiiapu TaéK4acCMMOH, XapakKaTdaH, Criopa XOCHII
KuaMaiaurad Oaktepustiapaup. Xemoopranorpodiap. Rhizobium  aBmoau
BaKWJUIApW AYKKAKIM VCUMIIMKIAp WIIW3Iapuia TyraHakiaap XOCWJI KuJaiw,
ynap YcumiMkiap OujiaH cMMOMO3 X0Jia Siad 3pKUH a30THH Y3IalITUPAIN.
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Agrobacterium apmonu Xap XWi1 YCUMIIMK WIIU3JIapUaa Ba HOsUIapuaa
MIUIT  XOCWJI KWIyBYM (PUTOMATOTeH OakTepusapra KUpaaW, IIHIDap YCuo
«TaJum»jap ra aujgaHaau.

Methylcoccaceae  owmmacn wkkm  aBnmomman —  Methylococcus
Methylomonas uu 3 wmuwmra omamu. Bakummapm XapakaTdyaH Ba XapakaTCH3,
makjId TaéKya Ba IMApCUMOH KypuHHUIIAa OYyimaan. XeMoopraHorereporpodiap.
Ynapuu Oupman-Oup yriepos Ba dHEPrus MaHOau — METaH Ba METAHOJITUD.

Acetobacteriaceae = omumacm  Acetobacter Ba  Gluconobacter
aBJIOJJIApUJIaH TaIIKWJI TomraH OynuO, Oy aBiojuiap OakTepusuiapu  STHII
COUPTHUHM CHpKa KUCJoTaraya OKCHJIaIu. Yiap TryJuiapja, MeBajlapia,
cab3aBoT/Iap/a, MMBO Ba BUHOJApAA YUpPAMUIH.

Neisseriaceae ownacu TYpT aBJIOJAHM Y3 MUYUTa OJaJy Ba yjap KacaJUIUK
TYFIUPYBUHIIAPAUP.

1.4 rypyx - ¢pakyaraTuB-ana’pod rpammanduii Taékuanaap. by rypyx
oakrepusutapu Enterobacteriaceae Ba Vibrionaceae owmmamapumaH TalIKui
TonraH OynuO, KynruHa  BaKWUIapu oOJaM Ba XaWBOHJIApJa  IOKyMJIH
Kacalmkiaap Kysraragu. Enterobacteriaceae owmmacm omam Ba  XaiBOH
WyakKiiapuja y4dpald, KacaUIMK Ky3FaTaJuraH MHKPOOpPraHW3MIIApHU Y3 WYura
onamu. bymap Esherihia, Salmonella, Shigella, Ervinia, Vibrio, Protobacterium Ba
OOILIKa aBJIOJUIApHU ¥3 MuWra oyivd, 0ab3W BAKWJUIApU OJaM Ba XalBOHJIapIa
KacaJIMK Ky3faTca, Oab3wiapu Tynpokia, cysaa éku snudut (Ervinia herbicola)
MUKpohIIopa MaKIuaa yapauu.

Vibrionaceae omnacu Oup Heua aBnommapau — Vibrio, Aeromonas,
Plesimonas Ba Photodacterium asmomnapunu ¥y3 wumra oxamu. Omatoa yiap
Yy4yyK Ba JPHTU3 CyBJIapuja, 0ab3aH OaJuK Ba 0J]aM OpraHU3MUJIA yupanau. Yiap
opacua KacaJuTHK Ky3FraTyBUmiIapu 0op.

1.5 rypyx - aHa’po0® rpammanduii TYrpu, OyKMJIraH Ba CHHPAJ
taékuaiaap. by rypyx Bacteroidaceae owiacuganruaa uoopar Oyimo, ydu
aBIoJHM Y3 wumra onaau - Bacteroides, Fusobacterium, Leptotrichia. By
OWJIAHUHT OaKTepHsUIlapu OJlaM Ba XAaWMBOHJIAPHUHT OIIKO30H-MYAK HyJiapuaa
A1mabd, 0ab3aH ONIKO30H-UYAK TPAKTUAA KACAIUIMK KY3FaTUIIIH MyMKHH.

CyT »MU3yBUMIAPHUHT OIIIKO30H-WYaK iymmapuga Selenomonas
aBjoaura KapyBuM Oakrtepusuiap Oop. [Haxmmapu OylipakCUMOH ExH
SPUMONCUMOH, XapakaTuaH. XemoopraHotpodiap. YTJIEBOIJIApHU CHpPKAa,
MpPOMUOH KucjoTta Ba cyTtkuciora Ba CO; rada OwkruTaan. XalBOHIAp
OBKATJIAHUIIUAA MYXUM POJI YUHAWIH.

byHnnan Tamkapu Oy rypyxra €TTHTa aBjOJ KUpaad. YJap opacuja 3HT
axamustra mojukiaapuaan Desulfovibrio aBmomu Bakmmiapuaup. I'pammanduii.
Xemoopranotpod. Cyndarmapaun Ba Oorka OJITUHTYTYPT TYTYBYH
Ooupukmanapuu H,S raua kadtapanu. AtMmocdepa a3oTHMHM  Y3MAITHPAIM.
Xakukuii anaspo0. Tynpokaa yupaiiau.

1.6 rypyx - rpammanduii xemouTOTPpOd OaKkTepusiiap. Yiap UKKU
ouna (Nitrobacteriaceae, Siderocapsaceae) Ba 15 ta aBinoaan noopar.
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Nitrobacteriaceae OMJIaCH BaKWJUTApU TaéKYaCHMOH, DJIIUIICHMOH,
IIAPCHMOH Ba criupai KypuHumra sra. Criopa XOCHI KHJIMaiIu, XapakaTdaH Ba
Xapakarcu3 Bakwiapu Oop. Obmurar xemonutoTpodiap. DHEPrUsSHU aMMHaK
€K HHUTPUTIAPHU OKCUJIAHUIIMAAH oyaau, yraepognu CO; maH  onaau.
Xaxkukuit aspobsap. Tynpoknaa, nap€ cyBiiapuja, JIIHTU3 Ba OKEaH CyBIIapuja

TapKaJiras.
AMMHaKHM HHTpUTrada oOKcuuiaiiauran apmomiap — Nitrosomonas,
Nitrosospira, Nitrosococcus, Nitrosolobus Ba HUTpUTIApPHU HUTpaTIaprayda

okcumnanauran Nitrobacter, Nitrospira, Nitrococcus aBiiojyiapu Bakusiapu 0op.
By ouna MukpoopraHu3miiapu — TYNPOKIAark aMMHAaKHA Ba  HUTPUTIAPHU
HUTpAaTIapra y3rapTUpHUIlga KaTHaIIaIu.

By rypyxra OATHHTYrypT Ba YHUHI OMpHUKMaJapUHM Y3JIallTHpaJUraH
opranusmiap xaMm kumpand. Thiobacillus aBmomura kupyBun OakTepusuiap maiiaa
Ta€KYaCUMOH IMIAKIUIM OYynMO OMTTa moJisAp oimamrad XuB4uHU Oop. Cnopa
xocuws1  KwiMaiiau.  OOmurar  aspobmap.  OOnuratr Ba  (akynraTtus
XeMOJIUTOTpodyap.  DHEPrusSHU  ONTHHTYTYPT  TYyTyBUM  OWpPUKMAaJIapHU
y3rapuIImIaH onaad. Yriepox Man6an 66 CO, XU3MaT KUIagy. Y Ta HOPAOH
MyXHTJa XaM pHUBOXJIaHaau Tymnpokaa, CyB XaB3ajlapHuaa, OKaBa CyBIapia,
OJTHHTYTYPTIN OyJOK cyBiapuaa yupaiimu. Thiobacterium, Thiospira Ba
Ool1IKa aBioasiapu 0op.

Siderocapsaceae owiacu BakWlapu Karcyjia OWjaH KOILIaHTaH TaéKuya,
chepacuMoH, IUTUIICCUMOH  Xy»KalpanapaaH ubopar. by opranusmmap Temup
OKCUIMHHU TYIUIAlll XycycuaTura odra Oynub, TeMup OKCHUIW EKU Mapraseil
OKCUIMHU  MHUKPOOPTaHW3M KallCyjiazia, Karcyjia ycTuaa €KM KarcyJaJaH
Tamkapuaa tymiaiian. Xemoopranotpodaap. Aspobnap. Temup moamanapu 60p
cyBimapnaa Tapkairad. by omnara  Siderocapsa, Siderococcus Ba 0Oolmika aBiof
BaKWJUIApH KUPAIH.

1.7 rypyx - cupnanyBum Oakrepusijiap. by rypyxra  HMKKU TapTHO -
Myxobacteriales sa Cytophagales kupanu.

bupuaun Myxobacteriales TaptuOura meBa TaHa  XOCHJI KWIyBYH
MUKCOOaKTepusyiap Kupaau. MukcobakTepusiiap Oup XyKalpanu, MUK
KaBaT OWJIaH KOIUIaHTaH opranu3miiap. CUIMHAPCUMOH Xy’KalpalapuHUHT Y4H
SrIiraH €Ky call yTKupjamraH Oynanu. Xyxkadpangap IIMIMMIIUK Karcyia
ownan ypanrad 6ynanu. bunap O6ynuuu6 xynasau. ['pammanduii.

MukcoOakTepusyiapHi  XyKaiipa  J€BOpU dJacTUK Oymmb, Oakrepus
Xy’)KapaCHHUHT OCOH OJrwiuinura €pnam Oepaju, OCOH XapakaTliaHaau Ba
YHUHT IMaKJId OWpMyHYa Y3Tapuiiyl MYMKUH. MablyM MynagaTAaH CyYHT
MUKCOOaKTepusiap MeBa TaHaIap XOCWJ Kujiaau. BereraTus Xyskalipanap aBBal
OYMMHUO Kymasau Ba CUPIAHUO XapakaTiIaHaau, CypUIand Ba 3U4, PaHTCU3 EKH
E¢pKUMH paHIJIM MeBa TaHAJap XOCWUJ Kujiagu. MeBa TaHajJapHUHI IIAKIW Ba
paHriapu OaKTepUSHUHT XycCycusTiapura OofiukK Oynamu. MeBa TaHanapaaru
XyXKaipamap MuUKcocropaiapra (TallkK¥d HOKYJIald IIApOWTIAH  CaKJIaHHII
UMKOHUSTA J3ra OYJraH XyXaipaHuHr (¢opMacu) aiiaHajah. KaTop
MUKCOOAKTEepUssiap  MHUKpOLMCTAap  XOCWJI Kuiaauiaap. Mukpouucranap
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CHopaHruiiapa xocwsl Oynanu Ba ynap cyOcTpaTaaH mioxyajiapu Ouiiad
KYTapuiu0 TypHIll MyMKHH. MuKcocnopaiap KypFOKYMIIMKIa YMAamMiIn Oyiaay,
aMMO Ku3JMpuWiIraHga HoOynm Oyiamu. Mukcocnopanap €Kd MHKPOIHCTaIap
KyJiail mapowTra TymraHaa yHa Oonuraiiayu Ba OyTyHJIail BereTaTHB XysKalpara
auJIaHaIu.

MukcobakTepusiiap - XemaopraHotpoduiap, XakKuKHid a’poOmap. Yiap
TYNpPOKJa, TYHI/IAa Ba YHPHUETraH YCUMIIMK KOJIMKJIApHUIA Ba XOKa3oJiapaa
yupaiauiap. YJAQpHUHT KYIUIApU  YCHUMJIMK Ba XaWBOHJAp  LIEJUIKOJIO3ACH,
MoJIMCaxapyun, OKCUIM Ba OOLIKa MOAAAIapUHU Mapyaiaaunap.

Mukcobaktepusiiap Taptubura 6urra MyXxococcaceae ounacu KUpajay Ba
yHaa Outra MYXOCOCCUS aBioad MaBXyld. YJIapHU  UKKA YyWwiapu cajl
VYTKUpialirad BereTaTuB Xyxahpayiapu Oynu0, HOKyJail miapourtra TyIIraHzia
oBaJI €KW CepUK MIAKIIA MUKPOLMCTAIAp XOCHUJI KUJIAJIH.

Archangiaceae ommacm Archangium asnaomura sra OyiauO, yuiapu

KOHYCCUMOH BEreTaTuB XyxXalpasapu OVnaau. MukpouucTanapu 3ca
Ta€KYaCHUMOH IIIAKJITa 3ra.
Poliangiaceae owmmacu Poliangium aBJIOaMJaHruHA HOopar OYiuo,

CUJIMHIPCUMOH XY)KallpaJlapuHUHT yuiapu YTmac Oylaaud, MHKcOcIopaiapu
BEreTaTuB Xy Kalipanapu OuinaH Oup-Oupura yxiaii 0yiau.

Cytophagales taprubu  MeBa TaHajmap Xocws KuiMaiauw. Bereratus
XyXKadpanapy Ta€K4aCUMOH Ba  MICUMOH KYpUHHUIIA OYnamu, cUpHaHuO
XapakaTiaHaau, rpammaHduii. bup kanua owmmamapu maBxyn. Cytophagaceae
oWJIacuja OJTH aBjoj MaBxya. Yiap nuuaa Cytophaga aBioguHHMHT BaKuJLIapu
TaéK4aCUMOH €KU UIICUMOH OYynu0, yJapHUHT Yyuilapu YTMaciamral EKu
KOHYCCUMOH O¥nanu, Oy opraHu3MIap MUKPOLHMCTajIap XOCWJ KuiMaiauiap,
XaKUKui a’pob €ku (pakynratuB aHa’pod. Xemoopranotpodnap OViaud XUTHH,
arap, LeJUTI0JI03a Ba OOIIKa MOITaIapHU Mapyaiaiiu.

Sporacytophaga  aBIOAMHHMHT BaKWJUIApU MHKPOIUCTATIAp XOCHII
KUJIadu.

Beggiatoaceae OWJIacCUTa KHUPYBUM OpPraHU3MJIap paHrcu3 y3yH
nIoXJIaHMaraH WIUiap KypuHUIIWIA Oynanu, UIJIApHU  TallKWJ KWIYBYH

3aHXKUpPJArd KaTop XysKapalapHu HUYFOHJUKIApU Xap XWi Oynanu. XapakaTu
cupnanu® amanra omanau. bupopra cyOctparra énummanan. Kynaiumm aitpum
Xy’KalipalapHu KyHAajdaHrura OYynuHWIIKA opKamu Oymamu. I'pam mandwuii.
Muxkcotpod €xu xemoopranotpodiap. A3pod €ku MukpoaspoduIap.

Beggiatoa aBmogu Owupopra cyOcTpatra €nuinMaraH uiuiap (Tpuxoma)
xocusl Kwianu. TypuO Koiaran Bojmopoj cyiduara 0ol skodnapiaa ydpanau.
Beggiatoaceae ownacu cyndumiapau cynadatiapraya OKCHAIAWIUd. YIapHU OK
paHrna OYIWIM  OKCHIJIAHWUIIHU  OPAJIMK MaxCyJIOTH  Oynmub  Oakrepus
Xy>Karpacuaa OJITUHTYTYPT ‘JIEMEHTHU TYIUIAHULLINAIND.

1.8 rypyx — xaamugodakTepusijap. by rypyx Bakuiiapu xXy>kaipacHHUHT
yCTH KOOUK OwiaH ypanraH. by rypyxra ertura aBjio1 KUpaau.

Sphaerotilus aBmogun — Oump xykaidpaau, TaéK4aCMMOH TIpaMMaH(Hi
opranuzmiap 0ynub, cyOnossp >KOWJamraH XWUBYMHIApra 3ra. 3aHXKUPCUMOH
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Oymu0 yunapu Oup-Oupu OujaH yJaHTaH Xy’KalpajgapaaH TAlIKuI TONTraH Y3yH
WUIICHMOH Mmakyira odra Oynmubd Yycamu. VYimapHH YCTH IIMJIMMIIAKCUMOH
MoOJIaliapfiaH  Ty3WJIraH KOOMK - KuHH Ouima"H YpanraH OViaiu.
XnaMuaoOaKTepUsIIApHUHT WIUIApH OWp HEeYa MWUIMMETpPra €TUIH MYMKHH.
Xyxaiipanmap KuH waujga OYyauHUO Kymasaw. XOcui OyiraH XapakaTdaH Ku3
Xy’Kaipamap KdAH WYWJAH CHpPHAHUO 9MKUO KITamu €KW KUHHUHT
napyajaHTaHuIa YHIaH YMKUIITN MyMKWH. By aBoj Bakuiuiapu 9ydyK CyBiapia,
KOFO3 Ba CYT CAHOATH YMKUHIAWIApY OMIIaH UIioCHaHraH cyBiapa yupaniau.

Leptothrix aBioau Bakwuiapu - TYFpu TaKyajgap makiuaa 0yiauo, yiap
3aHXKUP XOCWJ KUIMO KOOWK OuiiaH ypanran xoiija yupaiau. bab3an ynap aitpum
¢ku Oup TypyX XyKadpanap Xonujaa cy3u0 ropuiin MyMkuH. KoOukimapu temup
¢KM MapraHell OKCHIJIADUHUHT THApaTiapu OWIaH TYWUHTaH €K KOIUIaHTaH
XoJiaa yupaiiau. Xyskaiipacu OuTTa MoJisip XMBUMHTA dra. ['pammanduii. A3po0.
Okopuna ailitunran Bakuwulap KaOuW 4ydyk cyBiapaa smaiau. bynappan
tamkapu Streptothrix, Crenothrix , Clonothrix aBmomnapu xam MaBxy/ .

1.9 rypyx — KypTakJaHyBYM €KH NOsJM Oakrepusiiap. VYmap 17 Ta
aBnoja OYnuO Oupramrad.YnapHUHT Oab3wiapura Kuckada TaBcud Oepamus.

Hyphomicrobium aBnogu Bakwiapd HWKKH — y4d  YTKUpJIAIIraH
TaéK9aCHUMOH, OBaJl, TYXYMCHUMOH €KH JIOBHSCUMOH MIAKIIM KYpWHHUINTA 9ra.
VYnap Xap Xui y3yHJIUKIArd WICUMOH YCUMTAJIap XOCuJd Kujaau. Kymaumm
UIICUMOH YcuMmTanapu (rudanap) yuuaa IKOWIAIraH Kyprakiapu Epaamuaa
amanra omaau. Kyprakimapu eTwiranjaH CYHr xapakaTdaH OViau0O Kojiaau Ba
rudagaH axpanud Oupop ro3ara, cybctpatra ¢Eku Oomika OWp Xyskaiipara
énumamu. Xemoopranorpodap. Ycumm yayn COz kepak 6ynanu. Aspo6iap.

Kynruna nmosiim 0akrepusiiap y3ura Xoc Xycycusitaapra j3rajaup. Yiap
osurakapoopua (yriaepon maHOaucu3 ycaauraH) opraHuzmiap OYiu0, JakTar,
dbopmuar, arerar Ba 0o1IKa OUpUKMaIApHU Y3IaIITUPUII XyCYCHUSITHIa 3ra.

Pedomicrobium aBnoan xam Mabiaym puBOXKIAHUIN cHKiIura sra. OBai
IIAKJIJard OHA XyXaipaja TMOoJIIp XMBYMHIM XapakaTuaH Xyxkaipa (3oocmopa
xocun Oynmaam). Kus xykalipanu XOcui OYJIUIIKM KypTAaKJIaHUII OpPKAJIM aMajra
omraau. OHa XyX)alpaJaH aXXpalarad Ku3 Xyanpa eTWiIraiiaH CyHIMHa KYIasiiy.
By aBnon Bakmiutapum Xykalpacu ycTUJa TEMUP Ba MapraHel] OKCHAJAPUHU
axparagu. Tynpokaa kKyJa KEHI TapKaJlraH.

[Mosimu Gakrepustiapaan Caulobacter apmonu Bakwtapu IoxjaHraH Ba
Oup KyTOmaH 4YWKKaH Ta€K4aCHMOH, JTyTCUMOH ¢kl BHUOPUOHCHUMOH
KYpUHUIIUIapTa dra Oymaau. AWpum Xykaiipamap IIaKiIuaa XaMm ydpaliu
MyMKHH. ['pam Manduit. Xemoopranorpodiap. A3po6. Uydyk CyB XaB3anapuia,
TYyHpoKJia Ba 0oIKa Tabunii cyOCcTpatiap/ia TapKajiraH.

bomika aBmommapuman Gallionella vu xypcarnimn mymkun. Bakumnapu
y3yH Tosjap  y4duzaa JKOWJIamraH  Ta€KYaCUMMOH €KH  IIApCHUMOH
MUKpoopranusmiapaup.  Ilosmapu Oup-Oupura  yupmamud®  KeTraH
dbubpwinanapaal TalIKuWil TonraH  OorvanapaaH wubopar. [losyamap Temup
TUAPOOKCUAM OuiaH KoruianraH Oymnanu. Kynaiiranna Ounap OYnuHUO Kynasau
Ba KW3 XyXKaWpajap nosuiap ywiapuaa kounamany. KemHyanuk ynap nosaaH
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300crnopaiapra yxmabd axpanaad Ba OuTTa €KM MKKUTA TMOJSAp KOMIalraH
XUBUMHIIApY OMIIaH XapakarianuO ropamu. ['pammanduii. Xemoautorpod (yiap
WKKU BaJICHTJIM TEMUPHHU Y4 BajieHTIMTada okcuaiaan, CO, HA Y3mamTupaim).
by aBmom Bakwutapu Leptotrix aBjgoam OwiaH OWpraaukaa TEMHPHH CYB
XaB3ajapua YYKUIIUHA aMaira OUIHPaiH.

1.10 rypyx - PpHKKenusjaap Ba xJamugaiap. by TypyX
mukpoopranmsmiapu  Rickettsiales Ba Chlamydiales ne6 nHommanran
TapTUOJApHU {3 UUMTa OJaIH.

Rickettsiales taptiObu yu owmnanu Oupnamrtupanu — Rickettsiaceae,
Bartonellaceae Ba Anaplasmataceae. VYmap Kyn = HOIATOT€H, aMMO
XyKalipa MuYMJarviHa Kynasaural napasuT BaKWUIAPHU Y3 UUUTra OJIaJIu.

Bakunnapu taéyacuMoH, ImapcUMOH €KUM UTICUMOH Iakira sra 0yiauo, xap
XU PUKKENMo3  Je0 arajagurad OKYMIIM KacaJuldkiapra ca6ad oOymamu.
Puxkenusnap xam TaéK4acHMMOH, IIAPCUMOH Ba UTICUMOH OYJHO, criopa XOCHJ
KWiMaiiau, xapakamus. ['pam Manduit. Xyxailmuau Xyxaipacuaa ouHap OYiauHuo
Kynasau. Pukkenusiiapau 0ab3u BaKWILIapd XalapoTiap Oniiad CHMOMO3 XO0Ja
smaian. Tunuk Bakwniapugaad Rickettsia prowazekii tomma tud kacamiuruau
KYy3FaTaJau, KyHHaK OUTH OMiiaH CUMOMO3/1a sSIIIaiIu.

Chlamydiales Taptu6ou 6up Chlamydiaceae ounacuman udopar 0yirb
yHTa ojlamjap/a KacaIuK Ky3FaTaJurad Typijap KHpau.

2 - cuHg - Anoxyphotobacteria

Anoxyphotobacteria cundu pororpod Gakrepusiiap 6yiIMO KHCIOPOICH3
(OTOCUHTE3HU aMalira OIIMPAJUTaH OpraHU3MIIAPHU V3 MYMra OJajJu Ba HKKH
taptuora Oynmuunaau: Rhodospirillales (kupmusu Oakrepusiiap) Ba Chlorobiales
(st 6akTepusuiap). by cuH( BakwuTapw MIapCUMOH, TaéKYaCMMOH Ba STHJITaH
TaéKkyacuMOH OYynuO, oxaTna WKkura OynuHuO kymasnu. bab3u Typrnapu
KypTakiaHuO xaM Kynasau, rpaMm MaH@uil. Xyxailpajapuaa OJTHHIYTYPT
OyuIu Xam MYMKUH. dortoTpod OakTepus XyKapaiapuaa
OakTepuoxyiopoduI Ba KapaTUHOUJ TUTMEHTIapu Oynanu. DOTOCHUHTE3HU
amainra omupanu. ®otorpod Oakrepusiiap SO, HU KaliTapuil yuyH (poTOCHHTE3
xKapa8Hua MOJIEKYJIAp BOJOPOJIHH, KaTapuiraH OJITUHTYTYPT OHWpUKMaIapuHU
Exu OomKa OpraHuk MojjganapHud unuataau. PoronmutoTpod  Ba
dboroopranorpoduiap. O6naurat anaspodnap. MoJiekyyisip a30THU Y3JIalITUPUIIN
MyMKHUH. DOTOTPOQIIAPHUHT KYITYMIIUTH CYB MUKPOOPTaHU3MITAPHIUD.

Rhodospirillales (kupmusu 6akTepusiap) TapTHON UKKK OWJIaJaH HOOpaT:

Rhodospirillaceae Ba Chromatieaceae.
Rhodospirillaceae ounacu onTUHryrypT OakTepusiiapiaH TallKapd KUPMH3H
OakTepusutap kupagu. PotoopraHoTpod OpraHM3MIIAp, yJAp OJUN OpraHUK
Moaanapau (GoToaCCUMIUIANMS Kwiaau. bymap cepoBomopoa Ba 3JeMEHTap
OJTUHTYTYPTHH  y3namtupaoaMaiau.  Mukpoaepodmmiap. by  oumnara
Rhodospirillum, Rhodopseudomonas, Rhodomicrobium asnoanapu kupamw.

Chromatieaceae owmmacura KUpMU3W OJTHHTYTYPT OakTepusuiap KHUpaJIu.
bynap doromutorpodiap 6ynu6 SO, Hu doTonmuToTpod YyCyauaa acCCUMUIISALIMS
kuiagu. by kapaéH OJTHHTYrypTHU aHorpaHuk OupukMmamapu (S, H.S)
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UIITPOKKa OYnaau Ba ynap cyidarraya OKCUAIaHa i, XakKukuidi anaspoonap. by
omnara Chromatium, Thiospirillum Ba 6omka aBnoIap kupamm.

Chlorobiales Ttaprubura wkkura owmna kumpamau: Chlorobiaseae Ba
Chloroflexaceae. Chlorobiaseae ommacu — smwn oNTHHTYTYpPT OakTepusuiap —
dotomutorpodaap. SO, Hu cyndbum Ba ONTHHTYTYPT HINTHPOKHIA
dboromuToTpod acCHMMIAIMAIA0  cyndariaap XOCHI  KWIagud. XaKUKHHA
aHaspoO:ap. by omnara Chlorobium aBmonu xupam.

3 - cundg. Oxyphotobacteria

Oxyphotobacteria cundura ¢oTocuHTe3 ABHH MOJEKYJSP KHCIOPO.
aXpaluIy OWIaH YTaauraH opraHu3MIIap KHUpaJau Ba UKKU TapTUOra OYIMHAIU:
Cyanobacteriales (iuano6akrepsutap) Ba Prochlorales (mpoxmopodutiap).

Lnanodakrepusiaap (Kyk-sSmwin CyBYTIapu) rpaMMaH@uil, WYKH
MENTUIOTJIMKAH KaBaTra 3ra, KyI KaBaTii pUTrHj Xyxalpa AEBOpJIH, XyKalpacu
Karcyyia OujlaH KOIUIaHTaH, CHUpHaHuO XapakaTjiaHaguraH OpraHu3Miiap.
[HmanoOakTepusiap Oup XyXKalpald, KOJOHUSIIM Ba KYI XyKaWpalu.
XyxKalipanapy IapcCuMOH, TaéK4aCUMOH €kU OypanraH Taékya makiura sra. Kyn
XyXXallpaJiujiapy UIICUMOH TYy3WIHUIIra 3ra, TpPUXoMa €Kku (QuiameHT 110
aTajaad. bab3u nmuaHoOakTepusiap ¥3 Xa€T CHKIJIApUHM YTalll JaBpuga Maxcyc
XyXanpa €KM unyanap XOCHWJI KWIAJW Ba OpPraHW3MHH KyNauummra Xu3Mmar
Kuiaau (baouuTiiap Ba TOPMOTOHHIIAP), SKCTEPMal MIAPOMTIA CAKJIAHHUIIN YIyH
criopanap €Ku akKMHETJap, a30ToPuKcalus KWIHII YIyH TeTepoLucTagap X0Cuil
KHJIA]IH.

[{uanobakrepusiiap  Xap XwWwi ycyJmapaa kymasau: OuHap OYiuHHO,

KypTakiaanuO Ba kymnabd OymuauO. WMncumon miaKjylapu  TPUXOMaHH
OVmakuamapu €pmamuna EKd TOPMOTOHHMsIapu OwmiaH (KUCKa, XapakaTdaH
XyJKampanap).

[{uano6akrepusimapauar 1000 man opTHK Typiiapu MaBxya OYVmmO, ymap
TYNPOKZA, CyB XaB3aJlapuia KeHT TapKaJTaH.

Ipoxaopodpuraap — Oup XyKapand, CcuMOMO3 XOJia SIIOBYH
HIApCUMOH, TpaMMaH(pUP NPOKAPUOT OpraHu3Miapaup. Yap  IIapCUMOH,
xapakarcu3. lluTomnasmacu  Tuimakoujap  OwiaH  Tyna  Oymaau. Y
CHAHOOAKTEPUSIIAPHUHT TAPKUOWJAATH MUTMEHTH Ba (DOTOCHHTETHK amnmapaTHHH
WYKH TY3WIHIIN OMIIaH GapK KU,

[Ipoxnopodutiap  IK30CHMOMOHT MHMKPOOPTaHU3MIIAp OYIMO JIIHTH3
xaiBonnapu (aciuauitiap) taHamapuia simaiian. butra aBmomu ((Prochloron)
oop.

Il 6yaum - Firmicutes

Firmicutes 6ymumu (firmis - cy3u JOTHMHYA TUIIUK J3TaH MabHOHH
aHrjaataad, Cutes - mycr, tepu). By Oynmmra xyskaiipa AeBOpH rpaMm mycoat
TUNIU/AA, [IAPCUMOH, TaéK4ya €KM WIICHMOH IIaKIM, Oab3WjiapH IIOXJIaHTaH,
XapakakaTyaH, XapakaTcus, OuHap OYnIuHMO kymasau, Oab3aH cropaiap
épnamuia kynasav, (oTocuHTe3ra sra OyiMaraH XeMoTpod opraHu3zmiap.
Aspo0, aHa’poO Ba (QakyiaTaTUB aHa’poOIap, CHopa XOCHJI KWJIYBUM EKHU
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cropacu3 OakTepusjap, aKTHHOMHMIIETIIAp XaMJa yjapra SKMH IpOKapHOTIap
KUPAJIH.
1 cund - Firmicutes

By cundra 3 rypyx npokapuoTiiap Kupaiu.

1.1 rypyx — rpaMmyc0aT KOKKJap Kupadau Ba yura - Micrococcaceae,
Streptococcaceae Ba Peptococcaceae owmragapuHy Y3 HUATa OJaIH.

Micrococcaceae owmsacura mapCHMOH IIAKILIM OakTepHsuiap KUPHO, Xap
XHWJI TEKUCIIUKAA OVIMHUO, Xap XU MIAKIUIU TYTUIaMiap, MakeTiap XO0CUil KUIaiau.
Tynpokma, cyBma yupauan. VCCHK KOHIM XaWBOHJIAD TEPHUCHM Ba IIWJUIMK
KaBaTyiapuja yupad, KacaJTUKIIap BY>KyAra KeJITUPAIH.

Streptococcaceae oOuWJACMHUHT BakWUIapu CyT - KaTHUK MaxyJoTJIapu
oJIMIIIa, CUJoC Taiépnam Ba OollKamapAa KaTTa axaMmusTra sra Oymuo,
mIapcUMOH €KW OBajJl KYpUHHINra sra, Xyxadpamapu xypt - xKyPpr OYmuo,
UKKUATAJIaH €K TYPTTaJaH Oupiammo Xap Xuil y3yHIUK/Ia 3aHKUAP XOCHIT KUJIAIH.
Tympokma, YycuMiauk Oapriapujaa, CyT Ba YHAAH Tal€pliaHraH MaxcyJoTiaapia
yupauIu.

Peptococcaceae ownacu BakMuIapu TYNpPOKIa, YCUMIIMKIAP YCTUAA, OJaM
Ba XallBOHJIAPHUHT OIIKO30H - MYaK WyJiapuaa y4upad, MIapCUMOH MAKIUIY, yJap
aJoXWJla UKKUTAJIaH 3aHXKUpP, TYPTTaJaH KyOCHMOH MaKeTJap XOCHJ KWIyBUU
MPOKAPUOTIAPIUP.

1.2 rypyx - 3HAOCIIOpPa XOCWJ KWJIYBYH TaéK4Ya Ba KOKKJAp. by rypyx
opranumsmiapu  Bacullaceae  owmmacura kupu0, Oemra  Bacullus,
Sporolactobacillus, Clostridium, Desulfotomaculum Ba Sporosarcina
aBJIOJJIAPUHHU Y3 UUUTA OJAH.

Xyxkaitpanapu TtaékyacuMon (Sporosarcina aBioauaaH — TallKapu).
Bakummapu xapakartyaH, TEpUTpUXal XUBUYMHJIAp OWIaH TabMUHJIAHTaH.
Cnopanapu xXy>kallpaHUHT Xap XWJ KUCMJIapuJia XOCWJI OYnu0, Xyxkailpa IIakiu
y3rapmaciuru €ku OapabaH Taékyacu €KW Oyr MIAKIWaa OYIMIIA MYMKHUH.
Tymnpoxkaa, cyBaa, ogaM Ba XalBOHJIAp Xa3M CUCTAIMACHUa yUpauau.

1.3 rypyxra criopa XOCHIT KWiMaiuran TaéK4aCUMOH
mrakun - Lactobacillaceae ownacn Bakmmapu  kupuO, TYnpok, YCUMIIHK,
XAWBOHJIAPHUHT OIIKO30H-WYaK MyJlapua Ba CyT MaxcCyJOoTIapuia ydpanu.

2 - cun - Tallobacteria
by cundra aktuHomMuIieTIap Ba yiapra SKUH OpraHu3MiIap Kupaau Ba 3 rypyxra
OYyHaIH.

2.1 - rypyxra kopuHedopm OakTepusuiapu Kupub, cropa XOCHI
KWJIMaiiaurad, OMp TOMOHM WMYFOHJIAINITaH TaéKya IIakiaura isra OakTepusiap
KApagu. Yiapra moiuMophu3M XyCyCHSTH Xoc Oynu0O, O6ab3aH Karra Taékda
IIaKJIUTa dra OYIUIM Ba YCHIN Kapa€HUaa KaiaTa TaéKdya Ba MIAPCUMOH IIaKIUTH
OakTepusuiap XOCWJ Oynumm MyMKWH. Bakwuiapy ojaMm, XailBoH Ba
YcUMIIMKIIapaa KacaulMK Kysrataam. Artrobakter xam iy rypyxra KupwoO,
[IAPCUMOH AaKJUKM (popMaiap XOCHI Kuiaau, 0ab3aH 3ca TUTaHT, JIMMOH IIaKJIIN
KYpUHUIIra sra Oyiaiu.
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2.2 - rypyxra Propionibacteriaceae ounacu kupu6, Propionbacterium
Ba Eubacterium asnoiapuaan TankuI TONTAHIUD.

Propionbacterium apnogu Xy:Kaiipamapu TYFpH, IIOXJIaHTaH TaéKya,
TYFHAFW4 €KW UTICHMOH TIaKJuIapra sra. bab3an mapcuMoH MAaKIIN OYIIUIIN XaM
MyMkuH. CyT Maxcynotiapuja, OJlaM TEpUCH]Ia, OIIKO30H-WYaK Wymapuaa
yupanau. bab3u BakuWapy NUNUIOK Tak€pialiia nuuiaTuiaaad. bas3uiapu ogam
Ba XaWBOHJIAPJA KACAUIUK Ky3FaTa/IH.

Eubacterium aBioaura TaéKYacMMOH MIAK/UIM CIIOpAcH3 OakKTepuUsIap
KUpHO, 0J1aM Ba XallBOH OpraHU3MH/A, XalBOH Ba YCUMIIMKJIapAaH TalépiaaHTaH
MaxcyJoTiapAa KeHr TapKairad. bab3u Typiapu KacajulMK Ky3raTyBUUIapaup.

2.3 rypyxra Actinomycetales taptiOu kupaau. VYiap IIOXJIaHTaH
rudanapaan ubopar OYnuO, ymapaan munenuid xocun Oymamu. ['mdamap Oup
xyxkapamu, auametpu 0.5 - 2 MKM. Arapid o3uKa MyXHTAa YCTHpPUITAH
aKTUHOMMUIIETIapaa cyOcTpaTr Ba XaBo MUIEIUNIapyu OyIaau. XaBo MUIEIUIapu
TYFpU IIOXJaHTaH, CHOUPAJICUMOH, MYTOBKaCMMOH KYypuHHIIIA Oyiaau.
Cnopabangiapu Oynub, cmopanap Kymaiumn yd9yH Xu3MaT Kuiaau. babi3m
aKTUHOMMUIIETIap/ia XaBO MUlleJUIalapu YpHUAA Xap XWJl MIOXJaHTaH Taékyaiap
Oymanu. AKTHHOMHUIICTIAPHUHT Campo@uT BaKWJUIApU XaWBOH, OJlaM Ba
YCHUMIIMKIIap/ia Ky3FaTaJuran KacaJUTMKJIapura KapIiu KypallIHIaa
UIUIaTUIaAUTaH aHTUOMOTUKIIAp aXpaTaau. AKTUHOMUIETIAp TapTUOW OJNTUTA
OWJIaHU ¥3 Wuura ojiaau, 0ab3Wiapu oJlaM Ba XaWBOHJIAp/a KacaJUTMK KYy3FaTaau
TYpPJIM KaCaJUIMKIJIAPHU Ky3FaTau.

I11. Tenericutes 6yumu

by Oynmumra purnag (KaTTuk) XyXaiipa aeBopd HYK, rpamMMaHQui,
NMEeHTUAOIJIMKAH CHHTe3JIAMAWIMIaH [pPOKapuoTiap, oOJaM, XailBOH Ba
VCUMIIMKIIApJIa KacCaJUIMK KYy3FaTyBUM MMKOIUIa3MaJiap Kupaau. Yiiapaa
XyXaiipa AeBopu HyK. Xykaiipa meMmOpaHacu 3 KaBatnaH mbopar O6yiu0, oBan
€KM IIApCUMOH IIAKJUTH, Oab3ujaapy MIICUMOH IIOXJaHTaH OVIWIIN MYMKHH.
Karramuru 125 - 250 mM, O6ynu0, sHr ku4uk OakTepusuiapra SKuH. Bupyciap
kabu Oaktepuan ¢untpman ocoH yraau. Ymap Mollicutes (mollis - moruHua
IOMINOK, Cutes -tepm €xu mycr) cuHbuHM Tamkwin 3tud, Mycoplasmatales
TapTuOu Ba Oy TaptubOra 3 owmna - Mycoplasmataceae, Acholeplasmataceae va
Spiroplasmataceaenap xupaam.

IVV. Mendosicutes 6yaumu

By 6ymmmra xy:kaiipa 1eBOpH TaKOMUJUIAIIMAraH, MenTHAOIIMKAHU HYK,
XyKaillpajlapy mapcuMOH, TaéKYaCUMOH, CIHUPAJICUMOH, MUpaMuja KYpPUHUIILIH,
KBaJpaT, ONTH HYpJAW IOJIYy3CUMOH, MHUIEUIMIUIM Ba XOKa30 IIaKIUIU
npokapuoTiap kupaau. baw3u Bakwmapu I'pam mycoar, Oawzunmapu I'pam
MaHpuii Oystanu, SHAOCTIOpAIap XOCHI KWIMAIH, KYTIapy XapaKkaTdaH.

Kynruna Bakwuiapu Xakukui anaspoOsap, Oab3uiapu a’po6. Tamku
MYXUTHHUHT 9KCTepMaJl XoJIaTjapuja sianu.

bynmumra Archeobacteria cundu kupuO, yiap Y3MHHHT (PH3UOJIOTHK,
OMOKMMEBUN XYCYCHSTIApU Ba SKOJOTUACHUHUHI HOEOJMrH OusiaH Ba OOIIKa
npokapuoTiapjaH KeckuH (apkiaanaau. Xycycad, pubocoma PHK cu - 5S Ba
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16S, tpancnopt PHK-napu tapkuOu Ba OupiiaMuu Ty3WJIUIIN Ba XyKalpa J1eBopr
JUIIHAT MeMOpaHacu TapkuOu OmitaH axpanu6 Ttypanu. baw3u Typaapuauar 100°C
JIaH XaM I0OKOpH TeMITepaTypajia PUBOKIIAHUIIHN Ba OoIIKa - HOE0 Xycycusariap Oy
XUJI IPOKapHuoTiIapra Xocaup.

ApxubakTepusiiap 5 rypyxra OyIuHaIu:

1 - rypyxra «MeTraH XOCWJ KHWJIYBYW» OakTepusiap KUpaad. YJapHU
Oupkanda amnomnmapu  Mamxkya:  Methanobacterium, Methanococcus,
Methanosarcina Ba XO0Ka30. Yiap IaPCUMOH, TAa€KYaCUMOH IIaKJIJIN
OakTepusIap.

Cnopa xocusl KuaMaiau. Xakukuii aHaspooOiap. O0nurar Ba ¢akyaTaTUB
XeMOJIUTOTPO( Ba xeMooprantpodiiap. DHEPrusiHu BoAOPOAHHN uniatud SO, HU
MeTaHraya KalTtapuin Wynaum OuiaH €KM cHpKa KHUCJIOTa Ba METHJI CHUPTHHH
owkruTHO MeTan Ba SO, Xocuiu Oyiuimuaan onaau. YJap TYMpoK,
OOTKOKJIMKJIap/ia, XaliBOH Ba OJJaMJIApHUHT OIIIKO30H-UYaK HyIapuaa TapKajiraH.

2 - rypyxra a’po0, OJTHHTYTYPTHH OKCHIJIOBUH, ONTHMAJI PUBOKJIAHHUIII
temmeparypacu 70 - 75°C, pH ontumymu 3 Oynaran amuaogmui OGaxkTepusiap
KUPAJIN.

3 - rypyxra ontuHryryptHa H,S rada kaiTapyBud, ONTHMAJ PUBOKIIAHHUIIT
temmneparypacu 85 - 105°C uccuk cyBlapja TapkKajiraH MpOKapHOTIAp KHPaIH.
Xakukuid  aHa’po6.  OOmmrar  Ba  (aKyJITaTUB  XEMOJUTOTpOd  Ba
xemoopranorpodap.  Thermoproteus, Thermophillum, Desulfurococcus Ba
Ool1IKa aBjoay1apu 0op.

4 - rypyxra rajodakrepusuiap kupuO, "KBaapar Oaktepusiiap' xam
nevinnany. Yiaap NaCl aunar 20 - 25% nm sputMacuia xaM puBOXKIaHAIU. YIiap
HIypJaHraH TyIpoK, CYB XaB3aJlapu Ba OOIIKa CyOCTpatiap/ia TapKairaH.

5 - rypyxra tepmoanuaopuia ‘'Mukomiazma'’ jgap kupuo0, rokopu (60°C)
temneparypa Ba nact pH na (1-2) puBoinanaau. Ynap SINOHUSHUHT HCCUK
MUHEpAJI CyBJIapua TOMUITaH.

I[Ipokapuotriaap yceumm. Mukpoopranusmiiap xaMm  OOIIKa  TUPUK
OpraHM3MIap KabW ycaaum Ba Kymasmd. YCHIN JeraHia Xykaiipagarn OyTyH
kuméBuii Momnaidapuunr ( oxcwin, PHK, JTHK Ba Oomkamap ) Oup - Oupwura
MYTaHOCHO Tap3ja KyNailMImy TYIIMHUIAIH. YCHII HATHKACHAA XyKaipaHUHT
KaTTaJIUTU Ba Maccacu OIIaau. XYKalpaHUHT KaTTaJMId MablIyM Japaxara
CTKAaH/JaH CYHT, y KyTias OOIUIaiIu.

Kynaiinm 1e6 MUKpoopraHu3M XyXaipa COHUHUHT OIIWIIUTA aWTUIIaIH.
Kymaiini kyHmgagaHrura OYIMHUIN Wyau OwiaH, uy3wiauin (MepeTsvkka) Wyiu
Ownad, KypTakjJaHu® Exku cmopa Xocwi KWwinO amanra omagd. YMyMaH,
MPOKAPUOTIAPHUHT  KYMaWWImd SKWHCCH3 OWHap OYIMHUO  Kymarumaup.
Kynainim >xkapa€Hu XyKapaHUHT y3aUUINWAJAH, HYKICOMJHUHI HKKUTa
Oymuuaummaan Oonulanagu. Hykieouwa cynepcnupasiamirad, 3u4 KoWIalra
JTHK mounexynacuaup (y pemIMKOH XaM Jedwiann). Mukpoopranusmiiapaa Xxam
JAHKuunr permkanuscu, JHK-nonmumepasa Ba 0omka ¢pepmeHTIap opKaiu
amanra omaau. JIHK HuHT permkanusicy, Oup BaKTHUHT Y3uJa, Kapama - KapIiu
HyHamuIaa K3Taau Ba y UKKWIAHUO KU3 XyKaupanapra ytaau. Kuz xyxaipaaa
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xaMm JIHK keTMma - keTnuru oHa xyxahpaHukuaek oynanu. Perkanus GakTepust
XyKalpaCHHUHT KyTImaiumura katagurad BakTHUHT 80% wHU sraiuiaiiy.

JHK pernnukanuscuman CyHT, XyXaipagapapo TYCHK Xocws Oymamu. by
Mypakkab >kapaéHaup. ABBaj0 XyKalpaHHMHT MKKH TOMOHHJIAH IMTOIIa3MaTHUK
MeMOpaHaHUMHT HMKKH KaBaTH YcaJu, CYHIpa, yjiaap opacuia NenTHIAOIJIMKAH
(MypeuH) cMHTE3/IaHaIM Ba HUXOAT TYCHK X0ocuia OViaaau (28-pacm).

29-pacM. baktepusiiapaa TYCUK Maimao OYIIHIIH.

Tycuk wkkun kaBar LluromnazmMatuk MeMOpaHa Ba MNENTHUIOTIMKAHJAH
noopar. JIHK pernmukanusicu gaBomuga Ba OVIyBUM TYCHUK XOCHJI OYIUIIM
BAKTHAA Xy)Kaillpa Yy3iIykKcu3 ycaau. by Bakraa Xykailpa JE€BOPUHHUHT
NEeNTUIOTJIMKAaHU, LWTOIUIa3MAaTUK MeMOpaHacu, SIHTM pubocomanap Ba OoIlka
opra”eiuiajap, Oupukmanap, XyJjjac, IUTOIUIa3MaZaru OWpUKManIap XOCHUI
Oynaau. BYMUHUIIHUHT OXMPrH CTaAMsICHAA KU3 XyKalipamap Oup-Oupuman
axpanaaun. bab3zan sca OYynuHMII >kapa€HU oxupurada Oopmai, OakTepus
Xy KalpaJapuHUHT 3aHKUPHU XOCKI OViaau.

TaékuacumoH OakTepusiiap OYJIMHUINNUIAH OJIIUH OYiKra ycaau Ba UKKUTa
Oynuna Oowmmaiiau. Ta€kuya ypragaH can Topasau Ba UKKWAra OynumHagu. Arap
XyXaiipa UKKU Oup xwi Oynakiapra OynuHca, OyHra mzomopd OynuauI (U30 -
TOHT) neinnaan. Kynunda rerepomopd) OYIMHAII Ky3aTHITA N,

Arap XMBUMHIIM Xy’Kaiipa OYJIMHCa, KU3 XyKaipajga KyNuHYa XUBUMHIIAP
OynMaiinu yiap oHa Xykaiipama xKonaau. KelnHyanuk Ku3 Xy»alpajgaH XWBUYUH
ycagu. Jlemak, oHa Xykadipa OupiamMuu Xykaiipa 1eBopH, GuMOpwHiliap,
XxuBUMHIapra sra Oymamu. Crnmpoxeranap, puKKenuiigap, 0ab3u auuTKUIAP,
3aMOpy#Fiaap, coafa XaBoHyuap (MpOTHUCTIIAP) KYHIATAHTHra OYJIMHHO KYTasiw.
MukcobakTepusiap “4y3namé” éku “TOpTHINO” («ImepeTskKKa» X0CHJ KHIIN0)
Kymasau. ABBan Xyxkaiipa OViIMHaAWTaH >KOMWIAH TOpasau, CYHrpa XyKaipa
JIEBOPH WMKKH TOMOHHUJAH XYXXalpaHUHT WYKHM TOMOHHUTA Kapad OypTanu Ba
oxupuaa, ukkura OynmuHamu. Kuz xyxkaitpa y3u llutomnazmatuk memOpanacu
Oynaranu xonja, Xykalpa JE€BOpMHM BaKTHHYa cakimad komamu. Sellibera
aBjoauMra MaHcyO Oakrepusyap KypTakIaHMII Hynu OuiaH Kynanumm
Ky3aTWIraH. A30TOOaKTEpHUHT KyNMalMIKMaa Xyskalipa aBBaj CaKKM3ra YXImarml
Oynmanu, yHIaH HMKKUTa XyXaiipa xocwin Oymamu. Xocun OYnaummuun K. U,
PynakoB cyT KuCIOTa XOCHJI KUIyBUM OakTepusuiapaa Ky3arrad. bynna Oakrepus
Xykaiipacu TY€ crnopaHruiira yxmad KoJiaqu Ba YHUHI HYMJA ETHITaH
TOHUAMSIIAP TAIIKAPUTA YAKAIH.
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bab3u OGakTepusiiapa >KMHCHM jkapaéH XaM Ky3aTUiIn0, YHra KOHbIOTauus
nevimnaau. by xun kynanum Xxakunaa «bakrtepusiiap reHeTHKacw» MaB3yCua
MabJIyMOT O€epUIaIn.

[lynnaii KuamO, YCuIlM Ba KyNaWWIIM HAaTWXKACHAA MHUKPOOpPTaHU3MIIAp
KOJIOHUSICH XOCUJI Oynaau. YJIapHUHT KYMalWIlK KyJla KaTTa Te3JIUKaa amalra
omaau. I'eHepamuss BaKTH MHKPOOPTaHW3M TypH, €M, TAIKA MYXUT (O3WK
MYyXUT TapkuOura, Temrieparypara, pH) ra Oornuk. I'eHepamus BaKTHUHHUHT SHT
ontuman myaaatu 20-30 muHyT G¥Iica, 2 coarna 6 Ta TeHeparus OJUII MyMKHH.
OnaMHMHT IIyHYa aBJIOJMHM oJvil yuyH 3ca 120 ¥un BakT j103uM Oyiaaau. AMMO
OakTepusuiap y30K BakT 20 MUHYTJIMK TE€Hepalus XOCHJI KWIHII Wynu Ouian
KyTas oJMaiau. Arap yiap Oup XWiI KaJaJlIMKaa KymaWraHjga 314, Oup JoHa
nyak Taékuacu E.coli 24 coatnan cyur 272 éxu 10%? aBnoa Kongupran 6ynap >4,
Oy sca 10 MuHrina® TOHHAHU TAIIKWJ KUJAAU. BaKTepuUsHUHT YCUIIM 1Ty Tap3/aa
JaBOM 9Tca, 24 coaTmaH CYHT TYIUIaHTaH Macca ep Iapu mMaccacuaaH Oup Heda
MapTa ofup Oynub yukap 3au. AMMO, amanaa OyHaal OyiMmaiiau, 4yyHKU O3UKa
MOJIQIAPHUHT E€TUIIMACIUTH Ba XOCHJ OVIraH MaxcyJyoTiap OaKTepUSHUHT
KYIMauumuHy yeknainan. O3uka MyXuTH oKHO Typranga 6akTepusiap xap 15 - 18
MUHyTHa OYynmuHMO Typamu. CyoK O03UK MyxuTga OakTepusuiap YCuIln
TE3JIMTMHUHT BaKTTra Kapad V3rapuillMHM Ky3aTuill MYMKUH. O3UK MyXuWTra
TyHITaH MHUKPOOPTaHU3MJIAp aBBaji0 YHra MOCJAIlaad, CYHT TE3JIUK OuiaH
KymasaM Ba MakcuMyMmra udukaau. O3uK MOJJATapHUHT KaMaWHIId Ba XOCHII
OynraH MaxCyJIOTJIApHUHT Kymaiuiura Kapad, YCUIll CeKMHIIAIIad Ba TYXTalau
(29-pacm).

Arap OakTepusiap SHTH Tal€piaHTaH O3UK MyXTHUra SKWJICa, OMpUHYHU
JIaBpja ymnap Kynaimaiaw, Oy pmaBp Jar-¢ga3za naBpw jaeuwmaam, Jar-gasa
naBpua Oaktepusap 03WK MyxuTra mocnamaau. O3uk MyxuTHHHT pH u €xu
YHUHT TapKUOM OpraHu3M y4yH KyJiaih Oynmaca, yHaa nar-¢aza y30K JaBOM
sTaau. bynapnan Tamkapu, OakTepusuiap Xykaidipacu OynuHuITa TauEp
Oynmacnuru €xku 3axvpa O3MK MOJjajap eTapad OYiIMaciiurd, >SHEprus
ETUIIIMACIIUTU HaTwkKacuaa XaMm Jar-¢aza pgaBpu uy3unub kotanu. Kymaid
mapout/a jar-gasa xxyja Te3 yTaau:

1. Jlar-¢a3a paBpuja Xykaiipanapia HYKJIEHUH KHUCJIOTajlap MUKIOPHU
Kynasaau, Oy sca Kymiad OKCUJl CHHTE3JaHUIIMra OJu0 keiaau. Xyxkaipanap
CyBra TyHuHaau, (GEpMEHTIAPHUNT aKTUBIUTH opTaau, Oyru WM. JI. PaborHOBa
Ba Oomkanap (1959) anukinarannap.

2. Jlar-dazaman cyHr axkcnoHeHumasa ¢aza Oomnutanagu, Oy daszanga Xamu
MoJanap aJIMalldHyBHJA 3aXxapid Mojjuajlap Xocua Oyiamaran Oyiuo,
OakTepusIIap TE3MUK OWJIaH Kymasiiau.

3. Venmnn cexunaamTupysun aza. By daszana sHIM 03uKa Moutanap
KamasiJid Ba MOJJIaJlap aJIMAIlIMHYBY HATHXKACHa 3axapiivd Mojanap TYTUIaHaau,
Oy aca XyXaWpaJapHUHT  Kymalummra TYCKUHJIMK Kuia OOlLIaiad Ba XaTTo
XyXaiipanap HoOyn OYnaau.

4.  Cranmonap ¢asza. by ¢azama sHru xocun Oymaétran Ba HOOY[
OynmaérraH xyskaipanap COHU TOHT Oyaau.
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5. XyxaiipajnapHudar HoOya Oyaum d¢a3zacu. by dazana ¢epmentiap
HOOY 1 OViran xyskarpanaapHu SpuTHO r00opaau (28-pacm).
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V' 30—pacm. MukpoopraHu3MIIapHUHT PUBOXKITAHUII (Dazanapu

MuxkpoOUOJOTUSIHUHT PUBOXKJIAHUINKM KEWHWHTM BakTaa Oy (dazamapHUHT
sHaga aHuKmamTapad  (MumyctuH, 1987) Ba  Kydumard  pHBOIKJIAHMII
dazamapura 6yimmo0 yprauuia Oonutanau (28-pacm).

1. Bomutanrud (ctanmoHap) ¢a3a — MUKPOOPTaHU3MHHMHT O3WK MYXHUTTa
Tymragaad Oomad, 1-2  coar maBom 3taau. by (dazama xykaiipa coHuM
OpTMAKNIH.

2. Jlar ¢a3za — kynalumHUHET  TyTWIHIM (TopMo3naHuiM). by da3zana
OakTepusUIap UHTEHCUB YCca/ld, aMMO YJIapHUHT OYJIMHUINM XyAa KaMm OVnanu. by
UKKU ($azaHu OaKkTepus MOMYJISIUSICH PUBOKIAHUIIMHUHT MyXUTra MOCJIAIIYB
dbaszacu 1pca 6ymaam.

3. Jlorapudgmuk ¢a3za — skcroHeHIMa Kynanum ¢azacu. Kymanumn
KaTTa TE3JMKIa KITaaAH, XyKallpaJlap COHU TE€OMETPUK Mporpeccus Oyinmda
opTaju.

4. Manduii Teznannm Pasacu — Xyxahpanap xkampok ¢aon Oynaau,
reHepalus BaKTH 4y3ujiagy, YyHKH O3UMKa KaMasiiu, 3axapjiu Mojjanap XOCHJ
Oynaau, HATWXKaa Kymaum cycasan, 0ab3u Xykaipanap yinaam xam.

5. Cranuonap (asza — xocun Oynanuran xykaipansap COHU yaaguraHiapu
conu OwiaH TdHriamanu. [IyHUHT y9yH TUPUK Xy>Kaipanaap COHH MabliyM BakT
JaBoMuaa Oup XwWi Japaxaga Typaaud. Tupuk Ba yiraH Xykailpamap COHHU
CeKHMH - acTa kymasau. by ¢daza sHa Oomkaua '‘Makcuman crauumoHap' ¢asa
neb XxaM atajaau, YyHKU XyKalpaiap COHM MaKCUMyMTa 3TaJIu.

6 - pazaga ynran xyxaipangap COHU KyTasiy,

7 - ¢a3a - xyxaiipanapHusr jJorapumuk yiaum ¢aszacu ned HomiIaHuo,
VIIUII JOUMHM TE3JIUKIA TaBOM DTAJIH.

6 — 8- yaum dazacu. by dazanapna YiayBum Xyxalpangap COHU KYMarOBUU
XyXaiipanap coHusian kyn 0ymanu. 6-dazana ynran xyxanpaaap COHH OIIaau. [ -
daza XykalpagapHUHT JorapugMuk Yiaumu 0Ynuo, OyHaa Xykapanap JTOUMUMA
TE3JMKAA Y0 Typau.

8 - ¢azama XyxalipaJapHUHT YIWIIKM acTa-CeKMH Kamasgau. bakrepus
NONYJSIUACUHUHT  oXupru y4d ¢azacuga (6-8 daszamap) yaumm o3uKa
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MYXUTUHUHT (PU3UK-KUMEBUM XyCyCUATIApUHU Ba OoIlIKa cababiapHu OakTepus
Xy’Kaiipacu y49yH HOKYJIaii TOMOHTa y3rapuimu OwiaH OorimmK. baktepus ydyH
HOKYJIal IIApOUT Fo3ara Kenaau. XysKapanap IyHJIal Te3JUKIa YIaIuKH OXHUPU
XaMMacH KUpUJINO KITaJIH.

Mukpoopranusmiapau O6m3 kypuO VyTraH €nuK HOWIAa KYTanuimuaa
MUKpPOOPTraHU3MJIap JOMMO y3rapu0 TypyBuYM MmapouTna OVymamwiap (AbHH
03MKa MYXUTH Y3JIyKCU3 OKUO TypMaiau, OaJIku €MUK HIUIIIa 0yiamm).

bakTepusiapHUHT PUBOXIIAHMII IUKIKWAA OWp Hedya OOCKUYHU KYpPHIII
MyMKUH. Macanas, nmnuad Taékuacu Bac.subtilis émr BakTraa nepeTpuxuan TUIaa
XUBYMHIIAHTAH Ba cepxapakaT Oyiica, KeWHWH XWBUMHJIAPUHM Tanuiad, Te3 Kymas
OoluTaiiin Ba y3yH 3aH)KHUpra aijgaHaau. 3aHKupaaru Xyskaipagap KOJOHUSICUHU
HIWIMMILUK «300TJes» ypad Typanu. CyHrpa xap Oup Xyxaiipa numjaa criopaiap
xocusl Oyna Oomuiaiau, KeHWH XyXaiipa MYCTH SpUNAIM Ba criopajap OYMIUO
komaau. Criopa KyJjail mapouTra TymuO KoJica, KaWTajaH XapakaTdaH Oaluiia
ycub umkamu (29-pacm). Bynman Tamikapu OyHOali pHUBOMKIAHMIN IHAKIAHU
uncumoH Oaktepus — Cladotrix dichotoma ma xam ky3atum myMkuH (30-pacum).

Bynnan Ttamkapu OakTepusyiapHU KYHNAaUTUPUIIHUHT O3UKA MYXUTHHU
JTOUMUN STHTWIIA0 TypuO KYNaWTUPUII YCYJId XaM 00p.

by Tunjgarn MuUKpOOpraHu3MIIApHU KYNAUTHUPHIIHU aMaauETa XeMoCcTaT
(28-pacm)éku TypOMAHOCTATIAPAA aMaJITa OIIUPHIIAIH.

31-pacm I[luuan Oanmsiacu 32-pacm. Cladotrix dichotoma HuHT
Bac.subtilis auar  puBokiIaHuUII PUBOKIIAHUIII ITUKJITH.
KT

CaHnoatna MuUKpoopranuzmiapaan (oijganu maxcyioriap onuiiga Oy
yCcyad KeHr KyJmanwiaau. Kyiuga XEMOCTAaTHA CXEMaTUK TY3WIUIIU
kypcatuiran (33-pacM). MUKpOOpraHU3MIIApHU Y3IYKCHU3 KYNAUTUPHIN YCYJIHIa
JOMMO yJIapHU MabiIyM Kynailum ¢aszacuaa Kynal mapouT spaTud yuuiad
TypUJIaJIu.
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33—pacm. XeMmocTaTaa MUKPOOPTaHU3MIIAPHH Y3IIyKCU3 KYTaHuIIIu.

1 — o3uKa MyXUTHHH Kepak Baktuma coiaud typuin KyBypu (T) Ba o3mKa
MYXUTHHH Kepak BakTaa komreHcanusuram (tyaaupud typum) ¢uirpu (KD)
OWjaH TabMUHJIAHTaH wauin, 2 — Hacoc; 3 — o3uka Myxutd (CP) Tymmo
Typaauran xemoctar. M - apanamrupruy (Memranka); @B - xaBo ¢uirrpu; OIT —
HaMyHa OJIMII KypwiaMmacu.; 4 - kaOyy Kwmm uanimi. @B — XaBo yuKapaJura

buntp

Haszopam casonnapu:
1.bakxmepusnapoa ycuw 0ecanoa HUMAHU MYULYHACU3?
2. bakxmepusnapoa kynaiiuwl Kanoat Keuaou?

3. Yeuwnune sepu uuzuenu mapugnab bepune?
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4— mabpy3a MaB3ycd. MUKpPOOPraHU3MJIAPHUHT 03MKJIAHHUIIIH.
Muxkpoopranuzmjiap Mmetadoauzmu. (2 c.)

Pexa:
1. Mukpoopranu3MIapHUHT 03yKa MoAAaiapra Oyiran s3XTHEKU.
2.030K MOJAAIApHUHT Xy Kalipara KHpUIIN.
3. [IpokapuoT xXykalipaJlapHUHT KUMEBUH TapKUOU.
4, Mukpoopranu3mMiiap MeTaboJIM3MH.

Taanu cy3 ea ubopanap:  Muxpoopeanusmiap  O3UKIAHUWLU,
MUKPOOP2AHUBMAAPHUHE YeAepo0 6d a3om OUlaH O3UKIAHUWU, XeMOCUHMEe3
Jrcapaénu, gdomompodgnap, Xemompodgaap, gdomonumoasmompodhus,
Xxemoopeanozemepompous, — AwUl  6a  KUpMU3U  paHe — baxmepusanapoa
¢domocunmes.

Anaouéraap A-1,A-2,A-3:K-7nan 16 raya 6yaran agadouéraap

1. MUKpPOOpPraHu3MJIAPHMHI O03MKAa MOJJAJapura OyJiran IXTHEKM.

MuKkpoopranusM XyxapacuHUHT acocuii KucMuHHU cyB (80-90%) Tarkuia
Kuiaaau (OakTepusuiap OwomaccacuHHU IieHTpudyra €pramuaa axpartud oJmo,
yykma aHanu3 KuiauHranaa yHuHr 70 - 85 % cys, 15 - 30% Hu Kypyk Guomacca
TAIIKWJI 3Taau). Arap OakTepus Xykalpacu Kym 3axupa Moznanap (JTMmuziap,
nojucaxapumiap, nonudocdaraap EKH OJTHHTYTYPT) TYTCa, YHHUHT KYpPyK
MOJIaCH XaM KYTIPOK OYmaau.

BakrepustHUHT KypyK Mojjacu - Oy acocaH monumepiap oxkcui (50%),

xyxaipa nesopu moanaiapu (10 - 12%), PHK (10 - 20%), IHK (3 - 4%) xamzua
munuaap (10%) naH Tammkwn Tornrad. DHT MyXUM KHMEBHH dJIeMEHTIap/IaH:
C -50%, Oz - 20%, N»-14 %, H;, - 8%, P - 3%, S - 1%, K - 1%, Mg — 0,5% Ba Fe
— 0,2%. bymapman Tamkapu, Xykaiipa TapkuOuga 03 MHUKIOpAQ, JEKUH
(hU3MOJIOTUK aKTUBJIMK YUyH 3apyp Oyiran Oup KaHua MukpoesnemeHtiaap: Mn, B,
Mo, Zn, Cu, Co, Br,, J; Ba 6Gomkanap xam yupaiinu. byaun Kyhingaru 4->xaasainiga
KEJITUPWITaH MHKPOOPTaHU3MIIAp XyKallpa MOJJACUHUHT XUMUSBUM TapKuOH
XaKUJIard MabJIyMOTIapAaH KYpUILl MyMKUH.

4-xanBan

MuxkpooprasusmJjiap XyKaupa MOAJACHHUHT JJIeMEHTap TAPKUOH
(KypyK Moaaara Hucoaran % xucoouaa)

DJIeMEHTIApHUHT bakrepustiap Typyuutap Morop
HOMU 3aMOypyFiapu
(cnopasn
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MUTIEITHICH)
Yraepon 50,4 498 479
A3sor 12,3 12,4 5,24
Bonopon 6,78 6,7 6,7
P20s 4,95 3,54 4,85
K,0O 2,41 2,34 2,81
SO;3 0,29 0,04 0,11
Na,O 0,07 - 1,12
MgO 0,82 0,42 0,38
CaO 0,89 0,38 0,29
Fe,03 0,08 0,035 0,16
RbO, 0,03 0,09 0,04

2. MuKpoopranu3miiap 03UKJIaHUIIM Ba 03MK MOJJAJaAPHUHI XyKaiipara
KMPHIIH.

Mukpoopranusmiiapra xaM OOIlKa THPUK MaBXyJAOTJIap CHUHTaph O3MKa
Moaanapu 3apyp. O3uka monana ned ojgaTAa TUPUK OpraHu3Mra Tymmod €ku
sHeprusi MaHOau OYnuMO €Kku XyKallpaHW TapKUOWUW KUCMIIAPUHU KypHII YUyH
WIIUTATHIAIUTaH Moainapra antuinaan. O3uka Moaianap 3ca Xyskahpara Talikua
MyXuUTAaH kenanu. bakrepusuiap xykailpacu u4yura o3uka Mojjiajnap KUpUILU Ba
Xa€T (HaOTUATUHUHT OXUPUTU MOJJATapUHU TAIllKd MyXHUTTra aXpaaud YUKUIIN
yJIApHUHT OyTYH TaHACH OPKaJM coaup OYyiajau, MIyHUHT y4yH Oy mpouecc xyaa
Te3 Oopaau. Moananap aaMalMHyBH UKKH skapa¢HaaH noopar:

1) Tamikd MyXUTAaH YCHIN y4yH 3apyp OYJiaraH o3ukKa MOJAajlapHU KaOyJI
KWIWII Ba yJIapAaH Xy>KalpaHUHT SHTH TapKUOWM KUCMUHU CUHTE3JIal,
2) Xa€T (haoNMATHHUHT OXMPTH MaXCyJOTIAPUHH TAIIKKH MyXUTIa YHKAPHIIL.

Muxkpoopranusmiap O3UMKa MOJJAJApHU TYFPUIAH-TYFPU  Y3JIAITUPHUILINA
MYMKHUH €KH YyJIapHU V3rapTUpuO, Y3JallITUPHUINTA SPOKJIH XOJTra KEeJITHPHUIIH
MyMKHH. OBKaTJIAHUIDHUHT  ycyutapu  Mumyctud — (1987)  Tomonuman
Kylujgarnya TalKUH  KWJIWHAAW, SbHU THUPUK OpraHu3miapia HWKKU XWJ
O3UKJIAHUIII  YCYJIH MaBxkya. I'oso3o0i Ba rosogur.

I'osi0301i  ycyaumaa OBKaTJIaHUIIIA OBKAaTHMHI  KaTTUK 3appajiapu
OpraHu3M TOMOHHUJAH FOTWIAAW, CYHTpAa OBKAT Xa3M KWIMII WYJIUAA Xa3M
KWIMHAIKU. by Xunaaru oBKaTJIaHMIN XailBOHJIApra XOCIup.

T'onodgur ycyauaa OBKATIIAHMILAA OBKATHU IOTUII Ba Xa3M KWIYBYHU
Maxcyc opraHjapu OynmaraH THPUK OpraHuU3Miapra xoc Oynm0, ymap cyBja
OpUraH O3WKAa MOJJAJIApHU KWUYMK MOJIeKyJajgap Xohuga cypud omamu. by
XWJIIaTW OBKATJIAHUII YCUMITMKIIAp Ba MUKPOOPTaHU3MIIapra XOCIup.

Kyn opranuk Oupukmanap (OKcuiuiap, MoJUcaxapuijiap) MOJUMepIap
KypuHUIIHAa 0ynu0, ymap MUKpPOOpTraHW3MIIAp TOMOHHUJAH IOTUINO, OeBocHTa
Moaa aJMallMHMINUAA WOUIaTWiIManu. byHnmaih monmmamap — Oakrepusuiap
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MeMOpaHalapuiaH yTaonaauraH oaauid OupukMmanapraya napuaiaHaau. Karra
MOJIEKyJianap 3K30¢epMeHTIap €paamMua napyajaHuOd MUKpOOpraHu3Miap 0op
MYXHWTra 4YAKapwiaad. by xunmard xa3m KWIKMII XyKapaJaH TallKapuaa Xa3sm
KWINIT TeWnin0, akaT MUKpOOpPTraHU3MIIapra XOCIaup.

O3uka MOAJAJAPHMHI MHUKPOOPraHU3M Xy:Kalipacura KHPHIIH.
MuKpOOpraHU3MIIAPHUHT YCUIIIM YUYH CYB KyJ1a 3apyp. UyHKH 03UKa MO 1aliapu
CyBAa JpuraH xojijga OYymu0O, ymapHu Oaktepusiiap om0, ¥3 XyKalpaaapuHH
TUKIaiau Ba dSHeprua onaan. O3uka MyxuTiaapuaa, MHKPOOPraHU3M
XyKalpaCMHU KypHILIM Y4yH Kepak OYyJraH xamma 3JeMEHTIap, MUKPOOPTaHU3M
y3namtupagurad xonaraa Oynumu kepak. CyBla spuran o3uKa MOJallapu
OakTepus XyXkaWpacura xap Xui ycymap ¢EpaamMuaa Kapaad. Xykadpara
yIapHUHT  YTUIIUAA XyXKailpa neBopu Oapepivk BasudacuHu Oaxkapca,
[MuroriasmaTuk MemMOpaHa aKTHB TaHJIOBYM pOJUHU YitHaiiaun. Mopgnanap
XyJKaipara naccuB  aup@Py3us  opkanyd, KOHUEeHTpauusiap ¢apku
(HOPMEeKTpUK Mommanzap Oyica) €ku 3JIeKTP NoTeHmuaaapu gapku Oyitnua
(upTomIa3MaTHK MEMOpaHAHUHT MKKA TOMOHHMJIA SJICKTpP MOTEHIIHAILIApH (apKH)
MaBXyJ Oyica yTagu. Moananap TpaHCHOPTH ocoHJamuran augdys3usa opkan,
KOHIIEHTpaIus (hapku MaBxKyJ| IIapouTaa SHEprus capdiaaHMail XaM 103 OepuIu
MYMKHUH. SlHa OOIIKa THUIMHU AKTHB TPAHCNOPT, MOJJANAp XyKalipa WYUTa
KOHIICHTpAalUsl TPaJMEHTUIa KapllM WyHanumzaa xXaMm kupaau. YHra ATO
capuiananu. by MexaHW3M MOJJAJIapHUHT MYXUTAArd KOHIEHTPAIUSICH KaM
Oynranma Xam HILIaTHIA]IH.

bakTtepus xysxkaiipacuja nmepmMeasa mMoJieKyianapu 0Viu0, yiap Xyxaipara
MOJJIaJlapHU OJIMO KHpHUIIAa XU3MaT Kuiaau. bupruHa »s.comm  XykaWpacuaa
nakrtozann Yytkazamguran 8000 Taua mepmeasza Mmoliekyjacu MaBxkyna. Kasn
MOJIAJIADHUHT Xy’KaWpara YTHUIIWAA, aBBaj0 YyJap XyXaWpa TallKapucuaa
depmenT E€paamuaa ¢pochopiaaHagn, CYHIpa LUTOIUIa3Mara yTaiu.

JleMak, MUKpOOpPraHU3MJIAPHUHT O3UMKa MOJJajapura OyiraH 3XTHEKHU
Xykaiipa wuupaard (QepMeHTiap  TapKuOuJaH TamKapu OUpop OHpUKMaHU
V3JMAIITUPUII YUYYH YHHUHT MaxcyC TPAHCIOPT MEXAHU3MH XaM MYXUM POJI
VUAHA K.

Xap Xujl MOJJAJapHUHT XUMHUSBUN TY3WIMIIK OWIAH YJIAPHUHT MHUKPOO
XyXallpacura Kupa OJIMIIA YpTacuja MycTaxkam Oornukiuk Oop. Monmapra
aXpaMalurad yriieBOJOpoiap Ba OoIka OWpuKManap, ofaTaa, Xyskanpara
Kyna Te3 yTaau, arap OpraHuK OWPUKMAHWHT MOJICKYJIacHJla aMHUHOTPYIITA,
okcurpynmna €k kapOoKcuII rpymma 0yica, OyHaa MOAIaIapHUHT XyKapa naura
KUPUII XYCYCUSITU KECKUH y3rapaau. byHmail rpynmaiap KaHda kym Oyrica,
OpraHuK MOJJAJIAPHUHT XyKalpa WUUra KUPUIIM CEKUHIIAIIAIN. XyXKahupa nuura
Kupaguran mMoaianap Hadac onuimaa xocua Oymaauran H' Ba HCO™ nonnapura
alMaIIuHUO YTaau.

MuKpooOpranu3MJIAPDHUHT O3UKJIAHUII THIIAPH.O3UKITaHNUIIT THITUTA
Kypa, OakTepusiaap >XKyJda XWiaMa-XWJ Typyxjapra OYIWHamd Ba  KyHUIard
aTaManap OwJIaH HOMJIAHAJIH:
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ABTOTpPO¢ - ¥3-Y3MHU OBKATIAHTUPYBUU

Ieteporpod (Oomkamap XpcoOWra OBKATIAHYBYHM)  YCYyJAa O3WKJIAHHIII
TEPMUHHA  XAWBOHJIAP Ba YCUMJMKIAD y4YyH KyulaHwiaan. Jlekun
MUKpPOOpPTaHU3MJIAp Y4YyH €Tapid 5Mac, YyHKH MHUKpOOpraHusmiapaa Oy
OYIMHUII YHEpTUs MaHOawWTa Kypa Ba yriepoJ MaHOanura Kypa TypJiu TypyXJjapra
OynuHaIu:

doTtoTpoduiap- sHEprus MaHOau EpyFauK OVIca;

Xemotpodiap - sHeprus MaHOaum OYIuMO Xap XWJI OPraHMK Ba aHOPTaHHUK
MoJUlaap XM3MaT Kuiagd, arapaa aHopranuk mojnanap (N, NHs, NoS, Fe'?,
S0,) Ba Oomikanzap Oyiaca — Jurorpoduap (rpekda JMTOC CY3U - TONI JdraH
MabHOHM OWIAHMpaau), Tal€p OpraHUuK MOJIANIAPHHU Y3JIAIITHUPYBYMIAD —
opraHorpoduiap ne6 aramagu. MUKpPOOPraHM3MJIAPHUHT  Y3JallITUPAIUTaH
sHeprus MaHOaW Ba DJJIEKTOPOH  JOHOpUra Kapa®  doTtoopranorpodiap,
dbotoautoTpodaap, xemoopranorpodaap Ba xemoauToTpoduapra OYIUHAIM.
Kyiinpa Mumyctun Oyiimdya SHr KyN TapKairaH O3WKJIAHUIL THUILIapUHU
KEJITHPaMu3.
1.®@oToTpodus ( sHEeprus MaHOau KyEm SHSPTUSICH).

1.1. ®otoauroaBTOoTpOodUs TUMHAATH O3UKJIAHUII XyKaiipa MoJJalapuHu
épyrimuk Hypu CO; moopranuk moggamap (N.O, H,S, S) épmamuaa Kypaau.
AvpHN poTocMHTE3HN amaira omupand. by rpyxra muanoOakTepusiap, KHPMHA3U
OakTepusutap Ba sl Oaktepusuiap kupaau. lumanoGakrepusimap YCUMIMKIAp
kabu CO; Hu ¢doToxumus WynaM OuilaH CyB MOJIEKyJacuaard BOJOpOJ OuiaH
KyHUJard peakiusiHyu aMmajra Onpau:

CO,+HO+épyrmuk nypu —(CH,0)* +O,

*by cumBoa (CH2O)*HM KaiiTapuiuin gapakacl Ba YHJArW yTJepojiiap
COHMHHU KypcaTaau.

Kupmusu ontunryrypt Oakrtepusuiap (GOTOCHHTE3HU aMalira OIWpaJuraH
a Ba O xmopodmwimapa Ba Xap XWI KapOTHHOHWJ TUTMEHTNIapra sra. by
Oaktepusuiap H,S  tapkubmmaru H Hy nmmmaTtu® opraHuk Mojjia XOCHJT KUJTaIH.
[{utomnnasmaza OATUHTYTYPT JOHATIApH TYIJIaHAIU Ba yJjap KeHUHUYamuK cyidar
KHCJIOTaCUTada OKCHIaHa/IH

SOzt 2H,S + Epyrmuk nypu —(SH20) + H,+2S

3 SO,+2S+5N,0+  épyrmuk Hypu —>3(SN20) +2H,S0,

Kupmusu onTuHryrypt OakTepusiiap KynuH4Ya oOaurat anaspoOiaapaup.

1.2. ®ortoopranorereporpod iiyamaa oBKaTIaHWII (OTOCHHTE3IAH
TaIIKapy OJIUH OpraHWUK MOJTAJIApHU MILIATAIUTaH MHKPOOPTaHU3MIIapra XocC
OBKATJIAHUIIAUP. By Typyxra KUpPMHU3M OJTHHTYTYPT OYyiMmaraH OakTepusiap
(KMpPMHU3U  HOOJTHHTYTYPT OakTepusiiap) KUPa/IH. VYmapau a Ba ©
OakTeproxsiopoduIapy Ba Xap XU KapaTUHOU MUTMEHTIapu 6op, ynap HyS Hu
OKCHJJTall OJIMAiIA, OJITUHTYTYPT TYIUIa0, TAIIKA MyXUTTa YUKApManIH.

2. Xemorpoduiap (pHepruss MaHOam OYaMO aHOPraHMK Ba OPTraHUK
OupHUKMaap UILIaTHIaIN).

2.1. XemosamToaBToTpodpusi Tunmuaa opkatiannm Hp, NNzt NO,  Fe?*,
H,S, S, SO3* S,0:** CO Ba G0LIKAa AaHOPraHUK OUPUKMAIAPHU OKCHUUIAHUIIHIAH
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SHEprusHu onaau. by xapaén  xemocuHTe3 €0 aranmaau. YIJIEPOAHU
xemonutoaBToTpodaap CO; qaH onaay.

XemocuHTe3  (TemMup Ba  HUTPpUDUKANMIIOBYM  OaKTepHsUiapa)
C.H.BuHorpaackuii TOMOHUJaH Kani() KWIMHTaH.

XeMOIUTOaBTOTPO(HS aMMHaK Ba HUTPHUTIAPHU OKCHITAWIATaH
HUTPUPUKAISIIOBYN OakTepwusiiap, CEpPOBOIOPOIHH, AJIEMEHTap
OJTUHTYTYPTHUHT Ba  OJTUHTYTYPTHH 0ab3d  Ojaui  OMpHUKMaJapUHH
OKCHUJUTAWIUTaH OJATHUHTYTYPT OaKTepusjapyd TOMOHWAAH, BOJOPOJHU CyBrada
OKCHUJUTAlJIUTaH, UKKY BAJICHTIIM TEMUPHHU Y4 BaJICHTJIM TEMUprayia
OKCHUJTAWINTaH Ba X0Ka30 OaKTepusiap TOMOHUAH aMara OIIUPHUIa/IH.

2NH3 + 30, = 2HNO; + 2N,0 + 658 kJ.
2NNO; + O, = 2HNO3 + 180 kJ.
4FeSO3 + 6H,0 + O3 = 4Fe(OH); + 4SO, + 167 kJ
2N + O — 2N20 + 575 KkJ.
Ontunryrypt Oakrepusimapu HpS xocun Oynamuran cyB XaB3ajapujaa KEHT
tapkanrad. bynap H,S — S— H,SO4 raua oxcuanmaiy.
2H,S + O, = 2H,0 + S,.
S, + 2H,0 + 30, = 2H,S0O4 + 479 K.

2.2. XemoopraHorereporpousi THNHMAA OBKATIAHWII  KEPaKIU
DHEPTUSHU Ba YTJICPOAHN OPTaHUK MOIaJIapIaH OJaJuraH MEKPOOpTraHu3MIapra
xocaup. bynapra tynpoxka Ba Oomika cyocTpatiapaa sSoB4Yd a3pod Ba aHA’POO
MHUKPOOpTaHU3MIIAp KUPaIH.

XemoopraHnorerepoTpodiapHd YUK OpPraHWK MaTepuauiap xucobwra
AIOBYM canpouTIapra Ba THUPUK OpPraHU3MIIAD TYKAMalapuia  sIIOBYU
napasurjiapra axparwiaad. by HUKKUHYM YyCyJHH napaTtpodus nedmnamno,
naparpod MuKpoopraHusmiap (Qakar xykailpa HWYHga SMIOBYM OOJUTaT
OakTepusutap OynuO XyKaWuMH  XyKalpacujaH TalllKapuaa siiai oJaMaiau
(pukkeruitnap Ba Oollka OakTepusiap).

IOxopuna TaBcU( OepuiraH  OBKATJIAHWII  TUIUIAPUIAH
MHUKPOOPTaHU3MJIIAP OpACUAa JHI Ky TapKAJIraHu - (pOTOJIMTOABTOTPO(US Ba
XeMOOPraHoreTepoTpousi THUMHUAATH OBKATIAHHWILIAPAAP. bupuHun THI
OBKATJIAHUIII OJIUA YCUMIIMKIIAp, CyB yTiapu Ba Oup TypyX OakTepusiapra,
WKKUHYU THUIAArd OBKATJIAHWINI OaKTCpUSJIADHUHT OOIIKa Maxcyc IapouTaa
SMalUTrad rypyXJiapura xoc.

Kymruna Mukpoopranu3miapra OUp TUI OBKATJIAHWIIIAH UKKWHYN THUITATA
YTUIIH MyMKHHJIMTH aHWKJIaHTaH. Macanad, BOJOpOJ] OaKTepHUsIIapHU MabllyM
mrapoutna (MyXMTAard  yrjieBOJ Ba OpPraHMK KHCIOTalapaa KHCIOPOIHHU
OOpJMIH) XEMOJUTOABTOTPOGUS THIHMIAH XEMOOPTraHOreTepOTPOGHS THIUra
VTHIIN aHUKJIAHTaH.

MukpoopraHu3MIIApHUHT OBKATJIAHWINIKA Ba TUIUIAPU XaKuaa OOIIKa Oup
MaHOamapaa Kyiumparuda taaku staiaau ( MMaoromosa,1983).

bapua Ammn ycumimknap, KyK-[lIWI CyB YTIIApHU, KUPMHU3U Ba S
paHTIIM ONTHHTYTYPT OakTepusiiapu — GoToauToTpodaap, HUTpudUKaTopIap —
xemonuToTpodaap, XaWBOHJap Ba  KYNUWIMK  MHKPOOpPraHu3miIap —
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xemoopranorpouapaup. O3UKIAHUIIHUHT 3HI KEHI TapKajiraH TypH
reTepoTpod, seHU Talép OpraHuK Moamaiap OuiaH O3UKJIAHUIIIHD.

I'eTepoTpoduiap opacuaa canpodutiap KOJIAUK OPTaHUK MOaIap OwiaH
O3WKJIaHCA, TMapa3WTiap THUPUK OpraHU3MIIAp  XuUcoOWTra  O3WKJIaHAIH.
['erepoTpodnapman Tamkapu, aBTOTPod MHUKpoopranm3miap xam Oop. bymap
XeMocHuHTe3, (poTocuHTe3, (GOTOPEAYKIMS XHUCOOWTa ¥3WM OpTraHWK MOjaaiap
xocun Kunagu. XemocuHrte3 mporeccuaa CO; Ba H,O nman axpanu® 4YuMKKaH
KUMEBUM dHeprus xucoOura oOpraHuk Mojjaa xocwi Oynmamu, OyHaa
NH3—>NO,—HNOs3 raua oxcumianaau (Hutpudukaropiapia) €ku FeSO; —
Fe(OH); aiinanaam (Temup Oakrepusiiapaa). by mporecciapaa axpairad SHEprus
XUCOOUTa XeMOCHUHTE3 MPOIECCH aMaJra OIIa Iu.

ABtoTpoduiap H,—H,0 raua oxcumnaiiay, y Tydanaaru ToHriama oyiinya
amaira omaau. 2H, + 0, -2H,0 + 575 kK.

Tynpokagarn 0ab3u  MHUKPOOpPraHU3MIIAP (Vast. rantotropus Ba
Vast.olygocarbophilus) yraepoauu opranuk mommanapaan €éxku SO, gaH oagu.
Bopaopon Oaktepusinapu Mosiekyisap xoiagara Hy Hu okcuanaiiau. bymap opacuaa
aHa’po0Oiap, pakynaraTuB aHaspoOap Ba adpobiap 6op. by 6akrepusiapau 1906
- ima Jlebenes Ba Kazepepiap Tekmuprasmiap.

Bonopon Oakrepusiapu aBToTpoduiapra Kupub, paHrcus, cropa XOCHII
KAJIMaWId, OJyIMA CyHBHH MyxuTaa (TapkuOuga a3oT, aMHHOKHCIIOTajap
Oynaranma) Oemamon Yyca omagu. Os3uk myxutura C, P, Mg, K, Ca Ba
mukpodaementiapaan Fe, Ni kymunamu, myxut pH = 6,5—7,5 Ba Temneparypa
28—35° ma sxmm ycasu.

Bonopon 6akrepusuiapu Tybanmaru raznap apanammacua tes ycaau: COo-
10%, 0, - 10-30%, H, — 60-80%. Peakius Tybanmaruda 6opaiu:

Hy+1/20,—5H,0:; AD = -23,5.104 K éxu 6H,+20, + CO, —)[CH20]+5H20.

®depmenTnapaad ruaporeHaza Ba AT® umrupok 3taau. by 6akrepusiiap
yuyH 3apyp Oynran H; Ba O, cyBHuHr snekrponmsuaadH, C Ba H uuxungm
MoJ1ajiap/iaH OJIMHAIH.

Bonopon Oaxrtepusuiapu cudariv OKCHII CHUHTE3JAIl XYCYCHSITATA 3Ta
OYNTaHIWTH y4yH KOCMHK KeMalapJard MyXUT YYyH MYXUM axaMusaTra ora.
@oTopenNyKIUSAHA OJTHUHTYTYPTHU OKCHJJIOBYM SIIIMJI Ba KUPMHU3U paHT
OakTepusiiap amanra omwupand. bymap HoS Hu y3mamtupub, yHM EpyFiIuk
DHEPIUSICU XUCOOUTa OKCUIalIH.

Xakukuit ¢potocuHTe3 mpoieccunu, spHU HoO Ba CO; Ba Epyriuk
sHeprusicujian (oiinanmann® OpraHuK MOJJIa XOCWJI KWJIUII Ba 03 MHUKJIOpAA
KHUCJIOPOJ aXpaTUIIl TMPOIECCUHU TyOaH YCUMIMKIApAaH SIIUI CyBYTJIap Ba
COJ1J1a XallBOHJIApJIaH SIIUJI HBIJICHA aMalira OIIUPaIH.

bab3u OakTepusiap oOpraHuM3MIaH TallKapuja yupamaiau. Macanas,
mudTepuss TaéK4acw, 3axM KaCAUTMTMHUHT CIOUPOXETacH Ba OoImIkaap;
KeMMHTUIApH Tapa3uT Ba canpodur xonga smaid onaau. MacanaH, KyWaupru
spacuHU BYXKyara KentupyBur Vas. anthracis cynpuii 03uka MyxTHa canpodur
kabu sxum ycaaw. bab3u Bakwimapu MacajaH, MEJUTION03aHU TMapyajoBUHIIAp
KaepJa IeJuTiosio3a Oyica, yma epaa ydpaiau. baktepusiapHu YCTUPHUIT YUYH
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Maxcyc 03MKa MyXuTu kepak. CanpopuT MUKpOOpraHU3MIIAp YUyH TYIIT-NENTOH-
JKETaTUHAIN Ba TYIIT-TIENITOH-arapyiv cyocTparaad ¢hoiianianuaaim.

Mukpoopranu3MJIApHUHI  YrJepol OWJIaH O3UKJIAHWIIN. YTIEepOo.
MaHOanapura Kypa, MEKPOOPTaHU3MIIAp aBTOTPOd, SbHU YTICPOIHN aHOPTAHUK
MOJaNiapiaH Y3IalmTUPyBUMIapra Ba rereporpod, SbHU YTIEPOTHU OPTaHUK
Xoaa V3namTupyBunaapra OVIWIIMHU IOKOpHAA XaM auTuO VTWUIraH du.
Typau makapaap, COUpTIap, OpTaHUK KHCIOTaNap, YIJIeBOa0opoAiap Oynap yudyH
acocuit o3uKa ManOau Oyiaau.

OHr saxmm o3uka Tapkubuma  okcuananraH-CH,OH-CHOH-COH
rypyxjapu OyiaraH (COUpTIM rpymmara 3ra) yriepoJa MaHOaJapuiaup, NIYHUHT
yuyH OyHJlail TypyxJiapra sra OViras riidiiepyuH, MaHHUT, IIakapJiap Ba Oup KaTop
OpraHUK KHUCIOTAJlap »dHI SXIIM O3UMK MaHOaum xucoOnaHaau. Tabuataa
noJIucaxapuajiap/ian MeJUTioio3a Ba Kpaxmal Kym. by MojganapHuHT CTpyKTypa
AJIEMEHTH OYJITaH TIIFOKO3aHM KYTI MEKPOOPTaHU3MIIAp UIILIATaIH.

YMyMaH MUKpOOpraHu3Mjap OOIKa OpraHuK OWpPUKMallapHU XaM
y3namtupum Koowmustura sragup. Yymomm kuciaora (HCOOH) Ba moByn
kuciaora (COOH-COOH) dakat 0ab3u MHKpPOOpraHU3MIAp TOMOHHIAH
V3IamTUPUIAIN, X0JIOC.

Tyna kaiitapuiran yriaepon oupuxkmanapu (CHs, CH, pagukamnapura sra
MOJJaNap) MHUKPOOPTraHWU3MJIAp TOMOHHMJAH aH4Ya KHWHAH  Y3JIAIITHPHUIA]IH.
MeTtun Ba MeTWIEH TpyNIajJapuHd TYTyBYM MOJJallap Ta3 XoJIaTUIAru
yriaeBogopoanap, mnapadun, omuit ér kuciortanapu (Aspergillus flavus) Ba
Xokazonap KuiuH y3namrupwiaau. B. O. Taycon xam 1925- itmnnan 6omuiab to
1935 #iunrada yriieBOJOpOUIApHU OKCHIJIOBYM OakTepusuiap Ba 3aMmOypyFiap
ycTuaa uii onud Oopaau Ba yJapHM UKKH Typyxra: a’pobyiap Ba aHa’polOiapra
axparagu. Y mnapadunigapauar Asp. flavus tomonumaH mapuanmaHUIIMHA Ba
OpaJIUK MaxcCyJIOT — Mypakkal »dupiap Xocui OYJIWIIMHMA Ky3aTraH. Toiyon,
OCH30JI Ba KCWJIOJIHHA TapyajOoBYd MHUKPOOPTaHW3MIIAP TYpJIapUHHA aHUKJIANIH.
bab3u Oomika Typ MUKpoopranusmiap 3ca 2 Xankainu (neduHui, HadTaIuHHHA),
YUYMHYWIAPH Y4 Xalkaiau ((heHaHTpeH Ba aHTpalleH) YIVIEBOAOPOJJIApHU XaM
napyanaiiau. TaycoH HeT, TEPIUHIIAP Ba CMOJIAJIAPHUHT OKCHUJJIAHUIIUHUA Xam
aHWKJIaraH. YHUHT Oy WIUIapu TeTepoTpod MHUKPOOpPTaHW3MIIApIa MOJajap
IIMAIIMHYBHU MPOIIECCH HUXOATAA XUIMa-XHJI SKaHIUTHHY KypcaTau.

Kymuvua wmopmanap (kupurmainap). MHKpOOPraHU3MIIAPHHUHT Y CHIIH
y4yH YCHUI MOJJajliapu XaM 3apyp. byHmaii ycum dakropiapu 3 Typyx
OupuKManap - aMUHOKUCIIOTANIAp, MypUHIIAp, MUPUMUINHIAD Ba BUTAMUHIAPIUD.
Veum  QakTopiapura MyXTOX OpPraHH3MIAPHH ayKcoTpo) OpraHm3mJiap
neitmnagn. Ycum (akTopiaapura MyXTOXK OYIMAaraHiapd 3ca IPoOTOTpod
OpPraHu3MJIAP JICUUIIAIN.

MuKpooprasu3MJIAPHUHT a30T OMJIAH O3MKJIAHUIIU. A30T 3JICMCHTHTa
MyHocabaTtura Kypa, MHUKpPOOpPraHW3MJap TYpaW Tpynnaiapra OYIuHaIH.
bab3umapyn OKcWI Ba TMENTOHJAPHHM V3JAINTHpPCa, OOIIKAJIapu HUTpPATIAPHH,
YUYMHYMJIAPY aMMHUAKHH, TYPTUHYWIApH aTMOoc(depa a30THHU Y3IaIlTHPAIH.
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S-)KaJiBajjia MUKPOOPraHU3MJIAPHUHT a30T MaHOajmapura HucbaTaH Tanadbu
kypcaTmirad. Okcui  Ba  IEOTOHIAp  mpoTeoiau3  (apyajaHWII) — Ba
JIC3aMUHJIAHUIIIAH  CYHT  Y3JAIITHPWICA  AMUHOKHUCIOTAJIAPHUHT  TYJIMK
apamamMacyd  OeBocuTa TapyajaHaaW, Oab3u BaKWUIApW  HUTPATIAPHH,
KYMUUINTH AMMUAKHU Y3JIallTHPAIN.

Muxkpoopranusmiap y4yH TypJiu a30T MaHOaJ1apu

(H. . MepycaauMcKuii MabJIyMOTH)

S-)KaziBal
A3zoT MaHOanapu Y3namTUpUIaIurad Typiid pU3noI0ruK
XyCycusiTiaapu
A3zot MaHOanapu MPOTEOJIU3 | JE€3aMUH- | HUTPATIIAPHUHT azoT-
JIAHUII KA TapuITUIIN dbukcamys

Oxcumnnap + + - -
[TenTonnap + + - -
AMUHOKHUCIIOTAJIAp - - - -
HUHT TYJIUK apa-
JanmMacu
bab3u Oup amuHO - + - -
KHUCJIOTaJIap
AmMHax - - - -
Hwutpartnap - - - -
Atmocdepa azotu - - + +

by xanBannmaru « + » anbarra 3apypJIMTUHU; «-» 3apyp dMACIUTUHU; «( + )»
YCHUIITHK TE€3MAIMITUPYBYH CTUMYJISTOP DKAHIUTHHY KYypcaTau.

[laroreH MHMKpPOOpPraHM3MJIApPHU XaM AaMUHOKHUCIOTaJapAa YCTUPHIL
MYMKHH. XaWBOHJAp CHHrapu OakTepusjap XaM y3u CHUHTE3 Kujla OJIMaiuraf
aMMHUHOKHCIIOTAJIapHU Tanad Kujaau, JeKWH XaiBoHIapHUHT Kymumauru 8—10
Ta aMHUHOKHCIIOTa Tajla0d Kuica, OaKTepHWsUTApHUHT apumiapu 2—3 Ta,
Oab3uiiapu 3ca 17 Tara sKuH aMUHOKHMCJIOTaHM Tajnad Kuiaau. AWHUKCA MAaTOTEH,
CYT KHCJIOTa XOCHJI KWJIyBYM Ba YUPUTYBUM OaKTepuUsap yUyH aMUHOKHUCIOTaIap
HUXOATNA 3apyp. 3amMOypyFiap, Typyluiap Ba AaKTHHOMHUIIETIAp O3UFHUA,
aMUHOKHUCToTanap Oyica, ynap Te3 ycaau, Mmabo10, aMHUHOKHUCIOTanap Oyimaca,
yJIapHHU Y34 cuHTE31ai onaau (6-xaaBan).

H. . HWepycanmumckuii (1963) aMHHOKHCIOTa - CHHTE3JIOBYMIAPHH
aMHHOABTOTPOdJIap, CUHTE3/1all OJIMaliIUTaHIapHA aMUHOTeTepoTpodiap 1ed
aTaran. Mukpoopranusmiap y4yH 3apyp OViraH aMUHOKHUCIOTAlAp pYHXaTHHH
aMMHOrpamma 7ie0 Tabpudiaras.

MuUKpOOpPraHU3MIIApHUHT HOPMaJI YCUIIM Y4YyH BUTaMUHJIApHUHT B
rypyXura KupaJuraH Ba CyBJla Spuidurad Mojjaanap 3apyp. bab3unapu Hykinenx
KHUCIIOTaNap €ku (epMeHTIIap TapKUOUra KupajuraH KOMIOHEHTIapaup. babiu
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MHUKpPOOPraHu3Mjap ¥3u BHTaMUH cuHTe3naian, ymapuu Illondgep (1938)
aykcoTpoduiap ac6 ararad. ['erepoaykcoTpodiap BUTAMHH CHHTE3JIa OJIMAaMIH.
SAmun Ba KUPMU3HM paHr Oaktepusiiapaa ¢orocuHTe3. bapua  smmn
YCUMITMKJIAQPHUHT SHT MyXUM XYCYCUATIApHIaH Oupu Ky€m Hypiapu épaamuaa
CO; Ba H20O nman opraHuk Moj1a XOCWJ KHJIHII, ShHUA (POTOCHHTE3 TIPOLIECCUITUD.
YHu TyOaHgaru Teriiama Owmirad udoaanamn MyMKHH:
6CO; + 6H,0 + épyrmuk sueprusici— CgH1206 + 60,

doTocuHTE3 Tpoleccuaa EPYFIMK DHEPrUsCH IOTHIAAW Ba OPraHHUK

MOIa1a TYTUIaHAIHU, aTpodra 3ca KUCIOPO T aXKpaTn0 YUKAIH.

OpraHu3sMIapHUHT Taliép aMMHOKHUCJI0TAJIApra 0y/ran rajaou

6->xaBajl
Opranusmiap HOMU

Cyt I'emonuTuk JlakToOakTepuym Ontun

AMMHOKHCIIOTATIAP SMU3YBUUIAP | CTPENTOKOKKIAP Kazein paHriu
CcTa(hUIIOKOKK

JInzun + + (+) -
Aprunun I'nctunnn (+) + + -
denmtanaHuH + + (+) -
Tupozun + + + -
[Tuponnu - + + -
I'mukokon - + - -
Aanun - + - -
Bannu - + (+) -
Jletinma M3onennmH + + + -
Cepun + + + -
Tpeonun + + (+) -
Cuctun MeTtnonuH - + + +
AcnaparuH KucioTa + + (+) +
I'mroramMuH KHCIOTa

TyOan opranusmiapaad KyK-siviI Ba OUp XyKalpaiu il CyByTiapuaa
xaM (OTOCHHTE3 MPOIecCH OOopaau, alHUKCA XJIOpelljla MyXUM axamusiTra ora.
IOkcak Yyceumnmkinapman dapk kwin6, smmn  Oakrepusuiap  (Chlorobium,
Pelodictyon), kyk-simun cyByTiIap XJIOpOQHIUTHA KOPOHFUIA XOCHI Kuiaau. Pyc
omuvu Aptapu (1899, 1913) anwkmammya, KYMUUIAK SIIAIT CYyBYTIapd Ba
JUIIAWHUKIIAP TaHACHJIAH KPaTUO OJMHTAH CYBYTJAp arap-arapja sSXIi ycaau
(apHU O3MKa MyXHTHA IJIFOK03a, TENTOH, MUHEpall Ty3nap Oyiranma). by aca B.
H. Jliooumenko Ba A. W. OnapuHHUHT (UKPUHU TACAUKIAWIM, SBHU YJap
reTepoTpod O3MKJIAHUII aBTOTPOdIaH OJIIMH KeIuO YMKKaH adraniap. Smmmn
OakTepusulap Ba IOKCAK YCUMIMKJIApJard XJI0popuiul TypJiad HYpPHU IOTaIH.
FOkcak ycumnuknapaaru xJjgopoduiul KU3WJI Ba KykK-OMHadIIa HYpHU IOTCa,
OaxkTepusIapaaru XJaopoQGuiul OITH XU PAHTJIM HYPHH FOTaIH.

Kupmusu panr Oaktepusiiapaard  xJopodhuyul  YCUMIMKIapaard ,,a"
xnopodpwmigan  dapk KuJdaaW, YCUMIUK XJopobunuaard OWPUHYM  THUPOI
XaJKa/ia BUHUI TPYIIa, SbHA iy, oynca,

| 4
CH




OakTepuoxsiopopuiIapaa 3ca MeTUI rpymnmna 6op. CH,
|
C=0

bynnan tamkapu, OakTepuHOXJIOpOQUIUT MOJEKyJacuJa HUKKH aToM
BOJIOPOJ] OPTUKYA, HYPJIAPHUHT HOTWJIMII MAaKCUMyMH SIIWJI Ba KUPMHU3H pPaHT

oakrepusuiapaa 800—890 HM opanuruna. Kupmusu OGakrepusiiapHUHT
kaporuHougiapu 400—600 HM  opacuparu HYpHH OTHO, YyHH
OakTepuoxjopopmLira YTKazaaud. Yiapaaru XJopopwiT rpaHynanapuaa

MHUKpocKomnaa kypuHaau (34- pacm).

34-pacm. MuKpoopraHu3MJIapHUHT
¢oTocuHTeE3 anIMaparu:

1, 4 — xupMu3Hu OGaKTEpHSIIAP;

2,35 — AW paHTIU  OJNTHHTYTYPT
OakTepusIapH.

VYnapna dotocunTes Kyhugaruia 6opaju:
Slmun 6akrepusuiapaa: CO, +2H,S —2werewa s 4/ ¢ H O, + H,0+S,

Kupmusu 6akrepusimapaa: 2CO, +H,S +2H,0—2&eewwa_y1/c H O, +H,SO,

bup xyxaupaau cyByriap KyJatrypacu. bup Xyxkanpanu CyByTJaplaH
Chlorella aBmomura mancy6 Chl. elipsoidea, Shl. vulgaris, Shl. pyrenoides Ba
Oolika Oup XyKapalii CyBYTJIapJilaH IUATOM Ba KYK SIIIWJI CYBYTJIApU KEUMHTH
BaKTIapaa kyn wMukaopaa —MJX mammakatnapuaa, Amepuka, SnoHusiaa
VCTUpUIMOKIA. Yap XOCWJ KWJraH Oumomaccaja Kym MUKIOpJa OKCHII, €F Ba
BUTAMUHJIAD yuypaily, IIYHUHT Y4YyH yJiap XaWBOHJIAp y4yH (oijanu o3uKa
cudaruga VYerupuinaau. Macamad, xmopemia Epyriauk  sHepruscus  24%
Y3mamtupuo, 1m? ro3ama 1 kyHaa 70r KypykK Mojaia XOCHI Kuiaaad. 1 rekrapaaH
700 xr man, Amepuka Kymma Illtatnapuna 1m? na 110 kr maH XOCUI OIMHTAH.
V36exucron dannap akageMHsICH MEKPOOHOIOrUs MHCTUTYTHHHHT OJIMMIapy 1r
cyB to3acunan 30 ToHHara sSIKWH KypyK XJiopeliia onumira MmyBaddak Oynaumap.

Xmopema xocun Kuinaguran omomaccana 50% oxcmit Ba kym Mukgopaa C
BUTAMUHH oynamu. Kyputwiaranmma sca BUTAaMHH MUKJIOPH KaMasiiu.
XnopenianaH OJWMHTaH OKCWJ TapKuOuaa >KyJa 03 MHUKIopaa Oyica xam
METUOHUH aMUHOKHCIIOTacH yupaiau, 5-6% &r 6ynaau. Arap YCTUPHIL IAPOUTH
y3raprupuica, yHAa €F MHKIOPH OPTHINIM MYMKHH, O3WK MYXHTHJa a30T Kam
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Oynca, XJjopejia CEKMH Ycaau, OKCWJI MHUKAOPH Kamasiiv, €F MHUKIOpPH 3ca
KYyTasiay.

Taxpubanapuuar Oupuga Shl. pyrenoides Hopman ycynma O3HUK-
JaHTHpUITaHaa, omomaccama 88,2% oxcun Ba 5,2% ér xocmn OynraH. A3zor
etummMarasga 7,3% oxcun Ba 83,2% &ér xocmn Oynran. XJopeia Maxcyc OYUK
¢kn €nuk cucrteManapga CO; OwiaHn OoMUTWITaH XaBoJla Ba O3UKA Ty3Japu
eTapau Oynran mapowtna Yyctupwiaau. A3oT manbam cudarmma KNO; Exm
(NH4)2SO4 Ty3u Oepuimagu. AWHHKCAa MOYEBHMHA SIXIIM YFUT XHCOOJIAHAIH.
Xmopemwta Yerupuiaa€TraH — XOBy3/dapjaa TEeMHpP Ty3/Iapu 4yykmara yTuO
KOJIMAaCJIMIY Ba XJIopeluia Xyskaipanapuaa (OTOCHHTE3 MPOLECCH XU OOpHUIIH
y4yH, XOBY3JapJard CYIOKJIMK MYHTa3aM paBul[a apaJaliTUpuO TypuIiaau.
XJopenia KOCMUK Kemaniapia YCTHUpUJICA, KOCMOHABTIIAPHU KHUCIOpOJ OuiiaH
MyHTa3aM TabMUHJIA0 TypaJu.

XemocuHTe3 xKapaénm. XeMmocuHTe3 mnpoueccuHuHr Tabmatunu C. H.
Bunorpaackuii (1887) anuknaran. by nponeccna CO; Ba H,O xumMusiBuii sHEprust
xypcoOura OWpHKaAM Ba TEKCo3a  XOCHJI Oynaau. XeMOCHHTE3 MpOIeCCH
OJNITUHTYTYpPT OakTepusjiapu, HUTpU(UKATOpPIAp, TEMHUP, THOH Ba BOJOPOJ
OakTepusTapyd TOMOHH/IAH aMajira ONTUPHIIAIH:
1) 2NH;3 + 30, = 2ZHNO; + 2H,0 + 658 kXK.
2) 2HNO; + O, = 2HNO3; + 180 kXK.
4FeSO3 + 6H,O + O, = 4F€(OH)3 + 4SS0, + 167 x¥K
2H, + O, — 2H,0 + 575 kXK.
Ontunryrypt Oaktepusmiapy HoS xocun Oynmaguran cyB XaB3ajlapuaa KEeHT

tapkanrad. bymap H,S — S — H,SO,4 raua oxcuamnmaiay.
2H,S + O, = 2H,0 + S,.
S, + 2H,0 + 30, = 2H>S04 + 479 kXK.

OntuHryrypT OakTepusiapu Tabwarna KEHT TapKairan Oynub, S HuHr
tabuataa aimaHu® TypUIIMIa MyXUM axamusrra osra. by Oakrepusiiapra
panrcusnapaan Beggiotoa (35-pacm), Thiophysa (36-pacm), Thiospirillum (37-
pacm), Thiortix Ba Gomrkazap Mucos 6ymaau.

Bynapnan Tamkapu, Xyxanpacuaa (0akTeproOnypIyprH) TUTMEHT OyraH
KMUPMHU3HU Ba SIIIMIJI PAHTIM OJTUHTYTYpPT OakTepusiapu xam mabiyM. Kupmusu
paHr OakTepusiap Xyxampacuaa KUMEBUH TapKuOu KUXaTUIaH
KanoTuHounmanra (MUKONHUH TPyNIAacura) SKHH TypyBYH OaKTepHONMYPIypyH Ba

35-pacm. Beggiotoa 76 )
36-pacm. Thiophysa
37-pacm

Thiospirillum



XaBojJla OKCHJJIaHTaHAa XJopoduuira SKMH MaxCyJOT XOCHUJ KWJIYBUU SIIIWJI
MUTMEHT — OaKTepHOXJIOpUH yupaiiau. Ban-Hun anukiamuya, OGakrepusiiapaa
Oopaguran  (OTOCHMHTE3  TPOIECCH  SMUI  YCUMIIMKIApAaa  Oopajauraf
dborocuHTe3MaH (hapK Krutaam. Arap S YCUMIMKIApAa aBBaj CyB MOJICKYJIACH
dboromm3ra yupaca Ba O, cyBIaH axpaica, OakTepusuiapaa cyB (OTOJM3Ta
yupamaiiqu Ba H OGomka mommanan omuuaamu. [lyauHar yayn O; axpanmaiigu.

bynmait mportecc ¢oropenykmus je6 aramaau (KyWHgarm cxemara
Kapasr).

CO2+2H,S +kyém enepruscui—> 1/6CsH1206+H20+S,

Kupmusu panr 6akrepusiapaa GoToCHHTE3 aHadpoO mapoutaa 6opaau. by
Oaktepusutap 2 owmnara. Thiorodaceae (xyxaiipacuma C TOMYM IIaKJIMIA
tymnanagu) Ba Athiorodaceae (xyxkaiipacuma S yupamaiigu, Oynap H,S Hu
OKCHJIJIal OJIMaiJIi Ba OPraHHWK MOJyIajap OYJraH O3WK MyXHTHZA yca OJaju)ra
Oymuunaau. bynmapgaru  QorocuHTe3 mpoleccH  XyAAM ~KUPMHU3U — PaHT
OakTepusutapiarura yxmam Oopanu, ¢akat O, axpanmaiinu. Kupmusu panr
OaxTepusIap opacujia aBTorerepoTpodiap Ba aBToTpodaap xam 60p.

SAmmn paHr ONTHUHTYTYPT OakTepusiiapu XyXKalpacuaa Sl paHTId
O0akTepuoBepuaMH TUrMeHTH OYnmamu. Ynap HpS wu y3nmamrtupu6d, SO, HE
KaiiTapaau, Xyaiipacusia 03 MUKIOp/ia OaKTepruoXJopoduill Ba KapOTHHOUIJIAP
yupaiiau. XeMOCHHTE3 TMpOIeCCHAa OpraHuK MoJjajap Kym MHKIOpAa
TYIUTAaHMAWIM, IIyHUHT YYyH XaM XEMOCHHTE3 ()OTOCHHTE3 MPOIECCH CHHTapH
KEHI TapKajJMaraH, YyHKH (POTOCHMHTE3 Mpoueccuia XOCHUJl OYyJraH OpraHuk
Mo anap 6apya TUPUK OpraHU3MIIAp YUyH 03UKa MaHOau XUcoOIaHaIu.

Mukpoopranusmjapaa moaaa  aamamuHyBud.  KarabGonusm  Ba
aHOOOJIMTHK KapaéHyIap XaKu/la TylIyH4a.

OkcuayIaHUII TPOIECCHHUHT 2HT TaKOMIULIAITaH (opmacu Ba Xa€T ydyH
3apyp OYyJraH sHeprus axparaauran mpouecc Oy Hadac omumaup. Xap Oup
TUPUK OpraHU3Mra Xoc Hadac OJIMII TUMH MyailsH MpPOIeccra XU3MaT KUIyBYH
¢epmenTaap imrunaucura Oornuk. Hadac omum mporeccuaa makapiap,
okcwiiap, ¢&rmap €kd  Xykaipajgarum OoOIKa 3axypa MOJAAaNap  XaBo
KHCJIOPOJAVMHUHT HMINTHPOKH OwilaH okcwmiaHaaw, okubarma CO, Owmman H,O
xocunl 6ynamu. Ilpoueccna axkpanu® YMKKaH SHEPTUS MUKPOOPTaHU3MIIAPHUHT
Xa€T (paonuaTH yuyH, YCUIIN Ba PUBOXKJIAHUIIHN YUyH capd Oymamu.

Hadac onum nporieccnu Kyiuaara ToHTIaMa omiad udoaanai MyMKUAH:

CsH1206 + 60, = 6CO, + 6H,O + 2,87 - 10% 2K

IOxopunaru TtoHrIamManan kKypuHuO® TypuOauku, Hadac OJIMII MPOIECCHa
KYTT MUKJOpJa SHEPTUs aXpayiap dKaH, JICKUH y 03-03/1aH aXpajiagud. Y HUHT Oup
kucMu AT® na tynnananu, 3apyp Oynran Baktna ATd mapuanmananu Ba Xa€t
y4yH 3apyp 2Heprusi axpanamu. Hadac ommm mpomeccuma comup Oymamuran
dbepMeHTaTUB  peaknusaap XalBOHJIApAa, YCUMIMKIApJa Ba  KYIMUUIIUK
MUKpOOpraHu3MIIapaa Oup xuiaa 0opaiu.

77



Mukpoopranu3Mm Xykadpacura YyTraH MOAJAJIap Xap XWI KUMEBUH
peakiusiapAa KaTHamaau. byHIaH Tamkapu Xykaiipa xaét Qaonustuaa
UIITAPOK  ATaguraH KUMEBHM  pEAKUMSUIADHUHT  XaMMacu  Oupraiukaa
MeTald0JIu3M (Mmoxma aJIMAIITHII) JTeUnIaau. by JKapa€HJIapHU
MHKPOOPTaHU3MIIapAa YTUII MEXaHU3MIIAPUHU Kyhujaa Muiryctud Ba EMiieBnap
(1987) Oyiimua Gepamm3. MeTaboam3M ¥3uj1a MUKPOOPTaHU3M Xa€T (aonusaTu
y4yH MyXUM OViraH HMKKA acoCHid TypyX KapaéHJIapuHH KaTaOoJluM3M Ba
OMOCHHTE3HH OUpJIAIITHPAIH.

KaTa00/M3M + OMOCHHTE3 =MeTA00JTU3M

KarTa6oau3m €xu 3Heprus ajJMallMHMIIM, IOKOpUJA aWTHITaHACK O3MKa
MOJJIajiapi - YTJIEBOJIAP, OKCWJ Ba EFJIAPUHUHT TMapyallaHUIIU OKCHJJIAaHUII
peaknusIapu Xucooura amaira oOInuO, HaTwkada JHEpPrus axpaaud YHUKaIu.
Kartabonusmaa axpaniu® 4ukKaH SpkuH sHeprus AT® maknuna TymiaHaIu.
Muxkpoopranu3miaapia HKKA XWJI KaTtaboiu3M MaBxyd OyiauO, yiap: a’pod
Hadac onuIr Ba OMKFUIN JKapaHIapHUIND.

1)A»>po6 Hadac oammaa, opraHUK MOJAanap TYJIHK MapyajlaHagd Ba KyII
MUKIOpAA dHEPTus axpanuO yukamd. OXupru MaxcysoT cudarmma sHeprusra
kambOaran mojanap (CO,, H,O) xocun 6ynamm.

2) Bukrum kapaéHuaa 35ca OpraHUK MOJJIaJapHUHT Yajia MapyalaHUIINn
Ky3atwiaau. Kam Mukopaa sHeprusi axxpaiul YukaIy Ba sHEpruara 00il oXupru
MaxcyJoTaap (3TaHoI, CYT KUCIIOTa, MOW KHCJIOTa Ba X0KAa30J1ap) XOCHII OVIIaIu.

BuocunTe3 (KOHCTPYKTHB MOJJIa aJIMAIIINII) )kapaéHuaa aTpod) MyXUTIAru
coijia OupHKMaiapaaH MakpoMoJieKynanap (HYKJIEHH KHCIOTa, OKCHILIap,
noJjucaxapuaiap Ba OoIIKanap) CUHTe3NlaHaaud. by jkapaénma karabosm3mja
axpamud 4YMKKaH SpkuH SHeprus capduananu. (byHmait sHeprus (OTOCHHTES,
XEMOCHHTE3 Ba OoIkanapjaa Xam xocui Oyiaanu Ba AT® xonuma TyriaHaan).
Kartabonu3m Ba OMOCHHTE3 OMp BakTIa YTaau, KYNTHHA PEAKIUsIIap Ba OpajuK
MaxCyJa0Tiap yJiap y9yH YMyMUM OVIUIITN MyMKHH.

Meta6oam3m. OHepruss mManOau OYynuO TallKM MYyXUTAAH KHpPraH O3MK
MoJIanap Xu3Matr Kwiaau. Xyxaipana Oy moamanap ¢epMeHTIap HIITHPOKUAA
V3rapunuiapra yupaiau. Jlemak, MeTta0onu3Maa acocaH MKKU (PYHKIMS amalra
omanu: bupuHunman, xyxkaiipa KOMIIOHEHTJIApY YUyH KYyPWIHI MaTepHaILIapH
eTKa3nb Oepuiaa; WKKWHYUAAH, XyXKalpajard CHHTE3 TMpOIecCiapyd Y4yH
sHeprus eTka3ud Oepwnanu. baw3u amabuérmapga meTaboMM3MHU acocaH yd
OocknygaH uOopar, S’IbHU OMPHMHYM OOCKHMYJAA O3UK MaxCyJOTIapd KHYHUKPOK
¢parmenTiaapra (Oynakmapra) mnapyanaHaad (MapyalaHdll — KaTa00JIU3M);
UKKMHYM 00CKMY/Ia OpraHuK KucioTanap Ba pochopmu adupnap xocun 6ynaau
(opamuk Mojanap anMamuHyBd — amM¢uooan3m). by Oockuuinap Oup-Oupura
gamOapyac OOFMHMK. Typiau KWYUK MOJCKYNalId OWUpHKMajaplaH. IHPOY3yM
KHCJIOTA, CyT KHCJIOTA, CUpKa alaeru, dhochoarokcuaneToH,
dbochormunepunaan, Xykalpa KOMIIOHEHTJIapU — KYPWIUII OJIOKJIapH:
aMUHOKHUCIIOTaNap, MypuH Ba NUPUMMIMUH acociapu, ¢ocdariap, OpraHUK
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KHCIIOTaIap Ba Oowkanap CUHTE3JIaHAIH. bynapnan MOJIUMEP
MaKpOMOJIeKyJiaiapu (HYKJICHH KHCJIOoTanap, OKCHJUIAp, 3arac O3WK Mojiaiap,
XyJKaiipa KOOMFH Ba XO0Kasojap) Xocua Oymamu. By Gockuuiiap, sSbHH KypPHIIHILI
OJIOKJIapy Ba TOJMMEPJIAPHUHT CHUHTE3JIAHUIIM MOJJaNap aIMalldHYBUHUHT
YUYUHYM 00CKUYHM — aHA00U3M J1e0 HOMIIaHA Y.

2.Muxpoopranusmiap pepMeHTIapH.

Mukpoopranusmiap MeTa0OJIM3MU Ba YHJAArd >KapacHIApHUA TYLIyHMII
y4yH, aBBaJio Oy ’kapa€Hiapaa KaTHamaaurad ¢epMeHTIap Ba YJIAPHUHT
byHKuMsIapy  OwilaH Kuckadya TaHummml Jo3uM. @DepmeHTinap OHONOTHK
Katanu3aTtopiapaup. Yiaap, OMp BaKTHUHT Y3HUJa MUHIIA0 peakuusiapHU OJU0
Oopaau Ba NIy peakuusiiap MeTaboau3M acociaapuHu Tamkui staau. depmentiap
ojarna, y mapyajaiaurad cyOcTpaT HOMHIa «a3a» KyIIMMYacH KYIIuO
HomwitaHanu. Heaiojiaza 1esuii0sio3aHy, 11e/100ua3a 1eio0ruo3aHy, ypeasa
MOYEBUHAHU mapyanaiigurad Qepmentiapaup. DepmeHT onub OopaguraH
peaKIUSICHHUHT KUMEBUI TabnaTura Kapadb xaM HOMJIaHAIH.

depMeHTaap oJTU cuHdpra OYIuHaIu.

1. Okcupenykrasanap - OKCUUIaHUII-KAUTApUIIUII PeaKIUsIapUHU OJIU0
Oopaau, OMOJIOTHK wyn ouian SHEPrus OJIMIIIIA UIITHPOK
staau. dermaporenazanap (HAJ[, HAIAD, DAJ), cutoxpommap (B, ¢, ci,
a, ai), H, onexTpoHmap Ba KHUCIOPOAHH OJUO VTyBud ¢epMeHTIap
KyMJIIACUIAHIUD.

2. Tpancdepa3zanap - alpum paauKaIIapHu YTKa3yBUYU
dbepmenTinap. Macanas, aleTu TpaHcdepazanap - cupka KHUCJIOTa
KOJIJTUFH (CH3CO") Ba ér kuciiota MoJjekyaanapunu, (ochorpanchepasa

(xunaza) Qocpar kucnora xommurueu (HoPO3?) Vrkazamgu. Iy  xu
dbepmenTIapaan amuHoTpancdepasa Ba hochopunazanapHi KypcaTuil MyMKHH.

3. I'maposa3anap - OKCWJI, MOM, YIVIEBOJJIAPHU CYB HIITUPOKHUIA
napyanaiam, cuaresnanau. llentuaoruaporenasanap OKCUI Ba NENTUAJIAPHH,
TIIOKO3UATHIpOJIa3anap YIJIEBOT Ba TIHOKO3UJIAPHU (6era-

bpykrodypanosuaasa, aida- Ba OeTa-ammiasza, OcTa-raJlakKTO3HJa3a Ba X.);
acTepasayiap Mypakkad dpupiapHu mapyajgaiii Ba CHHTE3Maiau (mmnasanap Ba
docdarazanap).

4. JIuazanap - cyOcTpaTiapiad KUMEBUN TypyxJap paavkajiapyuHU
o0 KyI1 OOF XOCWUJ KWiaau KM KUMEBHHM TYPYXJApHH paTyuKaIIApUHU KYIII
Oofmapra ynanau. M., mupyBatnekapOOKcuiiaza MHUPOY3yM KHUCJIOTaJIaH

KapOOHAT aHTUAPUIHN AXPATHO TaIllIakIn:
CH;COCOOH — CH3COH + CO
MUPOYy3yM CUpKa
KHCIIOTa aneTuIn
Annonaza pepMeHTH XaM 11y TypyXra KUpuoO OiTH yTiepomau ppyKTo3a-
1.6-nudochatiu UKKKM yd yraepo i OupuKMara axparau.
5. M3omepa3anap - Opranvk MOJJAJIAPHUA  YJIAPHUHT  M30MeEpJapura
aimanTupagu. M3oMepnaHuIn  MoOJIEKyJla WYWAArd aromjap, paguKaiiap
Ba TYPYXJIAPHUHT YPHUHU y3rapraau. Yraesoamap, OpTraHuK
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KHUCIIOTaJIap Ba aMUHOKUCIOTAJIAPHUHT  M30MEpJaHUIIMAa  KaTHamagu. by
dhepmeHTIap MeTabonu3maa KaTTa pout ViHaau. Vnapra,
Tpruo3adocharnzomepasa, rioKo3adochaTnzoMepasalapHd  MHUCOI  KHIIHO
KEJITUPUIIT MyMKHH.

6. JIurazaaap - oqauii MoaagapaaH Mypakkad MOJaapHU CHHTE3IAlIH.
Macanan, acmaparmHcuHTeTaza (EpPMEHTH aclaparuH KHCJIOTa Ba aMMHUaKIaH
AT® umtupokuaa acmaparuH amuanau, AJ[I® Ba ¢ocdar kuciaota Xocui
KWJIAIH.

acriaparut kucinora+ HXs3 + AT® —acnaparun + AJI® + H3PO4

KapOokcunaza aca CO; HU opranuk mojajaanapra oupukrupanu. [lupysar
KapOokcuitaza nmupoy3ym kuciora Ba CO; aH maBelcHpKa KUCIOTACUHU CUHTE3
KHJIAIH.

@epMeHTIIAP TY3WIHIINTA Kapad, UKKU cuHra OynuHagu:

Opauii okcmuiap (depmentiap) Ymap dakaT OKCWIJaHTHHA HOOpaT
oynanu. MacanaH, ruapoJsasanap.

Mypakka0 oxcuiiap(gepmentiap). Macanas, OKCH/IJTAaHUI1I-
KaTapuiInIl peakuusyiapuHu oaud OOpyBYHM, KUMEBHUM TypyXJapHU KYdUpyBUH
bepmenTiap. Yiap UKKH KUCMIaH ubopaT Oynaau: anmogepMeHT KUCMH (OKCHII
KACMH) Ba (EpMEHT aKTHBIMIMHU Oelruiaiauran KopakTop KucMmu. by
KUCMIIap alipuM - alpuM XoJjaTJa aKTUBJIMKra 3ra sMac, anopepMeHT Ba
kKoakTop  KUCMIIapu OuWpialraHJaH CYHITHMHA AaKTUBIMKra sra  Oymaau.
AnodepmenT Ba KO(ATOPAAH TAIIKUI TOMIAaH KOMIUIEKC X0J0gepmeHT 110
aTayaju.

Metamnapun nonnapu (Fe, Cu, Co, Zn, Mo Ba X.) éku KodepmeHT €0
aTajaJuraH Mypakka® opraHuk OupukManap €k ynap Oupraiukaa Kogakrop
oymummn  myMkuH. KodepmenTinap onatna  3J€KTpOHJIAPHHU, aTOMIIAPHH,
rypyxjapHu (pepMeHTaTUB peakuus HaTwxkacuaa Oup OupHkMangaH OolIKacura
YTUIIMIAa OpajiuK  YTKa3yBuUM poOJuHU Oaxapaaunap. bab3m kodepmeHTtiap
dbepMeHT oKcuiIM OujaH MycTaxkam OWpUKKaH Oynamu. YIapHU NPOCTETHK
rypyx ne6 aramagu. Kynruna xodepmeHTiap B rypyx BuTamunmapu Eku
yJIapHU Xocuiiajgapu OuiaH yximam Oymaauiap.

Kodaxropnapra neruaporenazaiapHunr aktuB rypyxjapu — HAJl éku HAID
nap kupaau by kodepmentnap Tapkubura B rypyxX BuTamuHnapuimaH Oupu
HUKOTHUH KHCIIOTACH kupaau. Burtamun B; (TmamMuH) mUpoy3ym KHciaoTa
aJIMAIlIMHYBUJIa KaTHAIIaJUraH THaMUH nupodocdokrHaza TapKuOUra Kupaiu.
Kodepment A HuHT TapkuOuil KucMu OO MaHTOTEH KUCIOTA, (PIaBONPOTEHH
(bepMEHTIApUHUHUHT MMPOCTETUK TYPYXUHU BUTaMHH B, (prbodiaBuH) TalIKui
KWIaau. TUPHUK OpraHU3MIIAPHUHT O3WKJTAHHINN/A BUTAMUHJIAPHUHT aXaMHUSTIH
TOMOHJIApYM XaM IIyHJaKd, yJap Ko(QepMEHTIIApHUHT TapKHUOWW  KUCMHTa
KHpaIH.

depMeHTIIap 3PKUH AKTHBJIAIITHPHIN JHEPrUSICHHM NacalTUpuO® KUMEBUN
peakuusuiapHu  Te3namrtupaan. PepMeHTIapHu  OOIKa KaTalu3aTopiiapuiaH
dapku ynapau oaub OopaéTraH KMMEBUN peaKIUsUIApUHU CHelHPUKIUTHIUD.
Xap Oup depmeHT (dakaT OMTTAa MABIyM peakmusiHu oymd Oopamu. DepmeHT
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MOJIEKYJIACHHUHT CyOCTpaT OMpUKaauraH KaTaIUTHK MapKa3u MabiiyM (a3oBHi
KOH(uUrypanmsara sra 0ymmo, y ¢pakaT cyocTpat MoJIeKyJacuraruia Moc KeJnaji.

DepMEeHTIApHUHT aKTUBIUTH (DEPMEHT Ba CyOCTPATHUHT KOHIICHTPAIMSICHUTA,
temmeparypara, pH ra Ba Oomka dakTopiaapra Oormmk Oymamm. Xap Owup
dbepMeHT yuyH y¥3 Temmeparypa Ba pH ontumymmapu maxyna. Kynruna
dbepMeHTaTUB peakiusiaap opkara kaWrap Oynaau. MuKpoOpraHU3MIAPHUHT
yinuamiapu —Maiga Oynmumura KapamacaaH Xap Xuwil (QyHKUUSJIApHU
Oaxxapanuran, Oup OupunaH gapk Kuiaaurad GepMeHTIapHU HIILIa0 YUKaIH.
Metabonu3maa KatHamagurad (epMeHTiap ojaraa Xyskaiipa W4Huaa MaBxKyd
oymu0, yapau osHaogepMeHTaap ned aramanu. bab3u depMeHtiap Xykaipa
TOMOHHMJIAH TallKd MYXHMTra aXpaTuiaid, I[IyHUHT Yy4yH XaMm YyJjapra
sk3odpepmentaap  nedunaau. Opatna OyHaall depMeHTNIap THAPOJIUTHUK
depmenTiap O0¥aK0, KaTTa MOJIEKyJIanu OMpUKMaapHu (yrieBoaiap, OKCULIap,
¢rmap, Mymiap, HedT, mapaduH Ba X.) mapyanad Xyskalpara YyTaoJaguraf
XoJlaTra KEeNTHpaad Ba XyXalipa TOMOHMJAH O3WMKa Mojana cudaruia
V3mamrupuiaaad. Mukpoopranu3mMiaapHu TaOuaTaa MOJJaTapHU alIaHUIITHIard
OYIOK pOJIu aHa IIyH/a My>KaccaMJIalTraHInp.

MuxpoopraiusMm  Xy:kaiipacujaa IHEPTUSTHUHT TYIJIAHUIIH.
MuUKpOOpPraHu3M Xy)apacu SHEPTUSHA MAKPOIPIUK 00FJIap XOJIaTUAa 3axupa
Kriiaau. Makpodpruk OOFJIapHH THUAPOIUTHK MapyalaHUIIAIA aKpaaTud YMKKaH
DHEPrus OMOCHHTETHK peaKiusap/ia HWIUIATUIUIIN MYMKUH. OHEPTrUsHH
TYIJam Ba TapKaTUIIIa Karop Mojjiaigap — anaeHosuHtpudochar (ATD),
anenosuHgudpochar (AJDP), murosmnrpudochar (LTD), ypumuntpudochar
(YT®), ryanosunrpudochar (['TD), kpearuntpudocdar, amerundocdar Ba
Oomka Oupukmanap kKarra axamusrra oragup. ATOHUHrT  XOocua OYyiHIIH
sHeprua capdnanumm Owunan Oymagu. Macaman, Oy XxojiaT CyOCTpaTHUHT
dbochopupIaHuIAIa Ba 3JIEKTPOHIAPHU TPAHCTIOPTHAA Ky3aTHIIaId. DHEPTHTA
O0or wmakpospruk Oornmap ~PQOs4 cumBonu Ounan OenrunaHaau. Mosekyna
oxupuaarn ¢GochatHn  axpaniubd UYMKMIIMAAQ OJaTAArd KUMEBUN OoFiap
ysunraggaru 1,3.10* JIx  ypumra 3,4.10* — 5.0 .10* [k  sHeprus akpajiai.
Hemak Makpospruk AT® OupukMamapuHu XOCHJI OYJIMIIN MUKPOOpPraHU3MIIAP
Xy)Kalpacuja MabJiyM MUKJOPAArd OJHEPrus 3axupa KWJIMHATW Ba CaKJIaHAIH.
Mukpoopranusm Xa€TH YUYyH 3apyp Xap XwWI OWpHKMajdapHu  OHOCHHTE3H
xapa¢Huaa yiap capdiaaHaam.

Opranuk OUpUMKMAJIaAPHU OKCHJIAHUIIU BA KAWTAPWIHIIIK.

XariBonnap xaBojaH kucjopoanu yinamTtupud CO, HU aXpaTUIIMHU
A.Jl.JlaBya3pe 1780 #imnma anwknaran oau. Keiimauanuk Oy >xapaéH Hadac
oamm 1e6 HOM onafu. By XycycHsT YCHMITHKIApra XaM XOCaup. Yia BaKTHaH
oommad MomagapHu KUCIOpoJ OWilaH OMPHKHINNTAa OKCHIJIAHHUIIN, MOJJIa/IaH
KUCJIOPOJHM XXpAJIUIIIUTA dCa KaUTapyIIMII )KapaéHu J1e0 aTasau.

XO03Upru KyHAa 5ca OKCHAJAHMII 110 WKKH BOJOPOJ AaTOMHHHU
OJIMHUIIINTA, STHA Oy 3Ca MKKH 3JICKTPOH Ba MKKW NMPOTOHHU WYKOTHUJIUIIMIA TIOHT
Oynu0O nermapupaam (nermapupoBanme) aeciimnanau. by jkapaéHra Kapama-
KapIly >kapaéH — OMpop MO JaHU KA TApWJINII Kapa€HU UKKA aTOM BOJOPOJIHU
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Oupukuinura (MKKA aTOM JJIGKTPOH Ba MKKM aTOM MPOTOHHH) aWTHiaau. by
)apaéH ruapupJam (ruapupoaHue) IeHnIaIu.
Okcuianumn Kyiuaarnya KypuHuniaa oynaau:
AH, > A+2H
B +2H — BH;
by wkkm peakuusHuHr cymmacu AHjHu B ¢EppamMupga OKCHIJTAaHUITAHU
KypcaTaju:
AH; +B —>BH; + A
by peakuusina AH; — xailtapyBun €KkM BOAOPOA AOHOPH B 3ca OKCHUIJIOBYH,
€KY BOJOPOJ AKUENTOPHUIUP.

Okcuananum  TyHIIyHYacH dakar  DNEKTPOHJAPHH  KYUUPHIIL
peakiusIapua XaMm Uiatuiaad. bupop xxkapaénaa atomiiap €Ku MOJIEKyJiaiap
auekTpoH  (¢) HYKoTca,  OKCHUIAHWIN JICHWJIaJH, TECKapu KapaéH —
KalTapuwanm Jeinnand. MacanaH, TeMHUP HKKH OKCHIAWHHU TeMHP Y4
OKCHANTA (MKKU BAJCHTIUK TEMHUP Y4 BAJICHTJIMK TEMHPIa) Y3rapuIlld 3JICKTPOH
UYKOTHUII OMIaH YTajuu:

De?— Dedt + ¢

DJIEKTPOHJIap XaM, BOJOPOJ aTOMJIAPU XaM MYXHUTAA TYIJIaHMaau. Yiap
Oupop KUMEBUM OMPUKMa TOMOHHUJAH AaKIENTUPJAHUIIN JIO3UM. Xap KaHzai
OKCHU/JIJTAHUII KETUAaH KalTapriniil OYnaau.

buomoruk oOkcHIaHMII Ba KAWTApPWIMII pEaKUusapuaa BOIOPOL
TallyBuMiaap OYynmuO acocaH WKKA MOUPHAMH HyKjIcoTHmIapu  (aHA’poO
JeruiporeHasa KodpepMeHTIIapu) — HUKOTHHaMuAaaeHnHuHykineotun (HAJI) Ba
HUKOTHHaMHIaACHUHIuHYKeotun  ¢ochar  (HAJAD)  xusmar  Kumaau.
Oxkcunaétran cyOcTpatiaH BOJIOPOIHM 00, yiap KauTapuiarad ¢gopmara yraau
(HAJ.H; Ba HAZI®.H) Ba BOmopomnu Oormika akientopra Yyrkasamu. HAJ[.H;
BOJIOPOJIMHA aCOCAH OWXFUIITHU OpAJIUK MaxcyJioTiapura €ku Hadac OJIUII
samkupura 6epamu, HAJII®.H, wMuxpoopranusmiiap XyskapacuHU TapKuOura
KUPYBYH Xap XU MOJIaJIapHU OMOCUHTE3U 1A UIITUPOK ITATH.

Mukpoopranusmiiap TOMOHWAAH om0  OopwiamuraH  >Kyda Kyl
OKCH/JTAHUII-KAUTAPUITUIIT PEAKIIHSIIAD MABIIYM.

Bwkrum. BrokFuin — okcHIIaHUII Ba KaTapuiil xapaéau 6yauo, AT
xocus1 Oynumura onud kemaau. brkfumga BOJOPOJHM JOHOPU Ba aKLENTOPH
pomunu (€kM yiapra TYFpU KeJaauraH SJCKTPOHJIApHH) oOJaTaa  OVDKFHII
KapaéHusla XOCWI OYiaauraH OpraHuK Oupukmanap YiHaiiau. Jlemak, OWKFUII
WYKWA OKCHJUIAHMII-KaTapuium  >kapaHuaup. brkruimnma cyOcTpar oxXupru
MaxcyjoTraya TrapyajaHajd, YyJIapHU OWKFUIIAA  XOCHII oynaguran
MOJIAIApUHN CYMMAacu  XYJIJIWd OWXFUMIWTaH MOIJAJTapHU  OKCHJJIaHHUII
JapaKacuaaruieK Oynmanu. Xocwi OViran MaxcyJjoTiap XKyJa Xam
OKCHJJIaHMaraH Ba JKyJa XaM KaWTapuwiMmaran Oynumm kepak. KynwmHua
OKFUII >Kkapa€Hua MUKPOOPTaHU3MIIAp YIJIEBOJJIApHUA Ba OOIIKA MOJJIaJapHH
(opranuk KuciOTamAp, AMHHOKHCIOTAAap, MypUHJIAD Ba MHPUMHIAHIAPHN)
unuiatagu. bwkrumga AT® xocun 6ynumm  cyoctpaTtHu dochopupIaHUIIHA
nynmu O6wman O6opamu. bwkruin skapaéHu obnuratr aHa’poO €xku akat aHa’poO
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mapoutaa 6opanu. [lacrepan Tacaukiammya OMXKFUII — KUCIOPOJICU3 XaETIUP.
Xosupru ayHEKapamn Oyiinua Tupuk opranusmiiap Ep artmocdepacuma  xamm
KHCIIOpOJ] Taiao OynMacmaH aBBajl XOCWI OYyiraH, NIIYHHHT Y9yH  XaMm
OVDKFUIITHU SHT COoja OMOJIOTHMK OKCHJUTAHMII Ae0 Kapad, Kepakiu SHEPTUSHH
03HMKa MoJiallap/iad aHa’poO MIapOUT/ia OJITaH.

XO03upru KyHjJla OMKFUILHU KyJ1a KV TUIUIApU MaBXKyJ. Xap Oup OMKFUII
TUTIA alPUM TYPYX MUKPOOPTaHHU3MJIAp TOMOHH/IAH aMajira OIUPHING creruduk
MaxcCyJIOTJIap Xocuia Oynaau. BuKFUIIHU KYTT Typilapy XalK XYy>KaJuruaa KaTTa
axaMusATra srajup.

Xap KaHmall OWKFUII MKKM OOCKMYJa YTaauraH >kapaéH nae0 Kapaill
MYMKUH.

BupnHun 6ocKHY(TJII0K03aHN MMPOBHHOIPAX KHCJIOTATra aiiJIAHUIIN)
TJIIOKO3aHU  YTIEPOJ 3aHKUPUHU Y3WIMO WKKH >Ky(T BOJOPOJ aATOMHHH
aXpaUIId OOCKUUYUAUP. by OMKFUIITHU OKCHJIJIAHUII KUCMUJTUD:

CeH1206 > 2CH3COCOOH + 2H;
Yrneson MAPOY3yM KUCIOTA aKIEnTop TOMOHHJIaH KaOy
KWINHAJAUTaH BOAOPOA

HNxxunun (KadTapminm) OGOCKUYHM BOJOPOJ] aTOMIIAPHHU TMHPOY3yM
KUCIIOTaCMHU €KW yHJAH XOCWJI  OYNraH MaxcCyJOTJIapHU KaWTapHIMIIUTa
UNUIATUIUIAUp. Macana, cyT KUCIOTaly OWXFUILA MPUOY3yM KHUCIOTAacH
CYT KHCIIOTacuraya KauTapuiiajau:

2CH3COCOOH + 2H, — 2CH3CHOH.COOH
UPOY3yM KHUCJIOTa CyT KHCJIOTa
Boika xungard OwkFuin mporieccinapuaa (CupTiav, MOW KHCIOTald Ba
X.) MKKUHYY CTaus OOIIKaya YTUIM Kyiuaa TaBcudiaHamy.

YrneBoanapian MOHPOY3yM KHUCIOTaHU XOCUJ OYnuin xkapaéHu OupKaH4a
KeTMa-KeT YTaauraH peaxkuusiiapaan uooparnup. by karabonmk peakuusiiap
OwxkruIIa XaMm, a’pod Hadac onuiga xam, OUp XWI YyMYMHMIIMKKA 3Tajgup.
Mukpoopranusmiapaa  yrieBOJIAPAAH y4 XWJI WYJJa MUPOY3yM KHUCIOTACH
xocui Oynaau

Bupunum ifyau aBBan auuTKUIApAa CyHrpa Oakrepusap/a aHMKJIaHTaH
0ym6, Imonen-Meeprog-Ilapnac ityau éxu ppykrozagudocdar ityiau Exu
IJIMKO0JIM3 1e0 aTanaau.

Nxxunuu iiyau nenroszadocdar ityam O6ynubd kynruHa NpoKapuoT Ba
IyKapHoTIap/ia aMmalra OUUPUIIaIu.

Yaunum iya ITHep-yaoposB iyau O0Viaub 0ab3u MUKpOOPTaHU3MIIAP/A,
acocaH a’po0 OakTepusutapaa Tonmiran(Mumyctus, 1987).

VYraesogopomtap (rmoko3a) docdar kucimora EpramMuaa aKTHBIAHAH,
CYHrpa THUAPOIUTHK (EepMEHTIIAp HINTUPOKKIA TeKco3ajiaprada mnapyajiaHaiu.
Xocun Oynran rmoko3adocdar KucioTa KOJIUFH OUPUKHUINUIAH aKTUBIIAIIATN
Ba MUPOY3yM Kuciortara ananaan xamaa AT® xocun 6ynaau. by anaspo6 ¢asa
¢ku  IOmOaen-Meeprog-Ilapuac #ynu €K  IVIIOKO3AHUHI  TJIMKOJUTHUK
napyajaHumuanp, Oy peakUMsUIApHUHT OOpUIIM YYYH KHUCIOpPOJ 3apyp 3Mac
(MuoromoBa, 1983).
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CG HlZOG M)C(S HlloG (H 2 PO3) M)CG HlOOS (H 2 POS)Z 7|
N
rekcosa rekcozamoHodocdar rexkcozagudocdar

— CH,0(H,PO,)CHOHCHO «

+2H_PO
- 3-pocdornenepud amgeruy 3

—» CH,0O(H,PO,)COCH ,0OH «

dbochoarokcualeTon

—» 2CH,0(H,PO,)CHOHCH (OH)O(H,PO,)—221)_,

1,3-mudochormmnepun anmerug
— 2CH,0(H,PO,)CHOHCOO - (H,PO,) 242410

1,3-mudochornmumnepur KHCJI0Ta
— 2CH,0(H,PO,)CHOHCOOH — 2CH,0HCHO(H,PO,)COOH —&282_,

3-dochormmneprH KUciIoTa 2-pochormmneprH KUCIoTa
—2CH, :C-0—(H,PO,)COOH —&422417)

2-(hochommpoy3yMm KuciIoTa
— 2CH, :C(OH)COOH — 2CH ,COCOOH

MUPOY3yM KUCIIOTa

I'mukoau3 :xapaeHuaa axpaiul 4MKKaH BOJAOPOJ aTOMJIApU SHT OXUPTH
aKuenropra TyrpuaaH-Tyrpu tymmacaad  HAJ ra yTkaswmanu, xammacu 0yiau0
ukku MoJgekyida HAJLLH xocun oOyaaagm. IOxkopuaa alTuiaraHjek, xamma
OWKFUIN JkapaéHiapuia Bogopoa yrkasu Bazudacuau HAJL Gaxapanu.

ImoOaen-Meeprog-Ilapuac iynuaa riaoK03aHU OPUOY3YM KHCIIOTacuraya
yarapummuaa TypT mosekyina AT® xocun Oymanu: dochormunepu aigaeruaiHu
okcuuranumuga — 2 AT® Ba 2-pocornuiepun  KUCIOTACHHU
neruapupiaannmmaa — 2 AT®, nemak 4 monekyna AT® xocun 6ymaan. AMMo
yJiap/iaH UKKW MOJIEKyJacH TiIroko3ann  (pykrosa-1.6-gudocdarra aitnanummna
capd 6ynanu. Uxkkm mosiekyaa AT® runa cunrtes xapa€Hiapura KoJiaJIu.

[IMKONM3a OpraHW3M y4YyH HMIIaTwiagurad sHeprus 2.10° [k Hu
TAIKWT Kuwiaau. Jlemak, IoKopuaa aWTWITaHAeK OMp MOJIeKyJa TIIOKO03aJlaH
ukku Mojekysa AT® xocun Oymangu. AWHUKCA, MUKPOOpPraHU3MIIAp aHa’poo
mapouTaa OWOCHUHTETHK >KapaéHyap y4yH KEpakiIv dHEPTUSHH OJIUII YIYH JKyJa
KaTTa MUKJIOpPAArd KaHTIW MOJJaNapHd OWKFUTHINN Kepak. [ mkonm3aa
UIITUPOK dTaguraH XamMma ¢GEepMEeHT CHUCTIMACH XyXKalpaHu ITUTO30JUa
JKOMJTaIraH Iup.

[enTo3adochar uyau TYFpUIaH TYFPU MHUPOY3YM KHUCJIOTAa XOCHII
oymumm O6wnan Imoaen-Meeprodg-Ilapuac iymunan gapk kuwiamu. by itynma
cybcrparan (axat 6urTa yriaepod aromu okcuananu6 CO? tapsuaa axpanaiu.
bupunun peakius Taoko3aHu  GochopupiaaHud TIFOK03a-6-docdar  Xocui
OynuIIM Ba CYHr yHU Aerujapupiiandiu pyu o6epagu, HAJI® kaittapunu6b 6-
dbochormokon  kucimora xocun Oymanu. CyHrpa QocdoriaokoH KuciaoTa
nekapOOKCHIUTaHMO oOKcujlaHaau Ba meHTo3a ¢ocdar JI-pubynoza-5-pocdar

84




Xocwsn Oymanu. YHAaH »dca u3omepianuimn uynuaa J[-kcwnosa -5-dbocdar Ba
pu603a-5-hocdar xocun 6ynmamu. Keitmnuanuk [[-kcmino3a -5-gocdar Ba pubo3a-
5-pocarmap TpaHcKeToNa3 peakiusiapuaa (TpaHcKeTosaza (epMEHTH OuiaH
rmkoangerun rpymmacu CH,OH-CO-  wu  yTKasunaau) Ba TpaHCalI0Jia3
peakmmsiapu ( TpaHcammonaza (GpepMeHTH OWiiaH Y4 YTIIEpOJIIH JUOKCHAIIETOH
rypyxu CH,OH-CO- CHOH- = VyTka3uwiaaam) Ba TIIIOK03a-6-dochaTau
TeCKapucura Yys3rapuimu Ky3aTwiaad. Jlemak, meHto3zadocdar HWymum IUKIMK
uynmup. OaTu MoJsieKysda TJIOKO3aHM TMeHTo3a docdar ynuma Tyma Oup
MOJIeKyJia TroK03a-6-pochat CO, ravya okcuaIaHau Ba oatu Mosiekysia HAJID*
HAJI®.H kaiitapunaau. by ycyaHuHr acocuit Bazudacu HyKJICHH KUCIOTaJapHU
CHUHTE3H y4yH Kepakiu meHrosa (pubo3a-5-docdar) Ouman TapMmuHiami, 2)
MHUKPOOPIaHU3M Xy)KalpacuHU OWOCHHTETHK >kapaéuiapu (EF KHCIOTalTapHHH,
CTePOUJIADHA Ba X. JIAPHH CHUHTE3HM) YYyH kymma6 HAJI®.H Ounan
TabMUHJIAIIND.

Yuunuu #uya IrtHep-AyaopoB i#yaumaa XaMm TIJII0KO3a [TUPOY3YM
KHUCJIOTaraya y3rapuiid MyMKUH. ABBas 1itoko3a AT® mosekyiacu OuiaH
FeKCOKHHa3a dbepmenTn wumTUpokuaa QgocdopupiiaHaan. Xocuia OyiraH
MaxcynoT 6-(hochOrTOKOH KUCIOTacCuTra4a OKCUAJIaHAAN. Y dca ACTUAPUPIIAHUO
2-keto-3-n1e30kcu-6-pochormokon kucnortacura ananaan (KJA®PID). KJIDI aca
anmonaza €paamMuga MAPOYy3yM KucioTara Ba 3-GoCOTTUIEPHH alJeTHINTA
napuananagu. by xocunm 6ynran wmaxcyinor OMOaeH-Meeprod-Ilapaac iynu
dbepMeHTIapy TabCUpUTa yUpalIu Ba MKKMHYM MOJIEKYJIa MUPOY3YM KHUCIOTAcH
xocull  Oymamu. OTHep-JlynopoB Hynuaa IJIIOKO3aHU NapyajaHMIIuaa Oup
MoJiekyJa AT® Ba ukkn mosexyina HO/J.H xocuna O0yaaam.

OtHep-ynopoB itynuaa TJIIOKO3aHU TMapyanaiauran Oakrepusiiapiaa
MUPOY3YM KHCIIOTaJaH CYyT KMCJIOTa Ba OOIIKA KUCIOTAJapHU XOCWJI KWJIaIUTaH
dbepmenTiap etummaiiau. by ycyn acocan a3pod MUKpOOpranusmiiapia yupaimiu.

AuuTKuIap TOMOHUJAH amajira omupwiaauran OmoaeH-Meeprod-ITapnac
Wynuaa yraaurad COUpTIM OWOKFUIITa YTaauraH OYJcak, KaHT €TUJI COUPTH Ba
KapOoHat aHTUIpUIra alnaHaau. AuuTkunap Xy Kanpacu
nupyBataekapOokcuiaza gpepMeHTHra sra 0ynuod, Kyiiuaaru peakuudsHH amalira
OIIUPAJTIH:

CH;COCOOH = CH3COH + COq

Otun cnuptd  GHOCHOTTUIEPUH  ANBJACTUAHN OKCUJIAHUIIUIAH XOCHIT
oynran kawrtapuiran HAJ[.H Ounan cupka anpACTHIAWNHU KaWTapYUIIHIIHIAH
xocun Oynmamu. bomkada kuiamO adTtranga Oy OWKFUIAA CHUPKA allICTHIN
BOJIOPOJI aKIIENTOpH OVIMO XU3MaT KUJIaau.

CH;COH +2H" + 2¢" = CH;CH,OH
CrupTiu OMXXFUIIIHA YMYMUH TIHTJIaMacu Kyiuaaruda Oyauiiyg MyMKUH:
CsH1206 = 2CH3CH>OH +2CO,

CyT KuCIOTaIM Ba COUPTIIA OWXKFUIILIAD KyJa KEHT TapKajdraH OWKFUII
xapa¢Hnapuaup. bomika kynruHa OwkruIn Typiapu Oop Oynu0b, ynap Oup-
OMpHUIaH OXUPTH XOCHJI OVJIraH MaxcyJIOT TapKuOu OujlaHruHa (papkK Kuiaaaw.
VYnap opacuaa Xap Xuj OpraHuK KUCJIOTajap, CUpTiIap, KapOoHAT aHTUAPUIA Ba
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ra3z xoJujaru Bojaopoj 0op. bab3u OMXKFUIILIApHU MKKUHYU OOCKUYHMAA 3PKHUH
cHeprus Xocus1 Oymanu Ba HaTwxkanga AT® 3axupacu omay.

Hadac oimm

Hadac omum - AT® xocmnm OymaaraH  OKCHIJIAHHII-KAaWTApHIIUII
xapa€Hu O0ynuO, Bomopoaiaap (3IEKTPOHIApIaApHU) TOHOPU OYINO OpraHuK EKH
aHOPTaHWK OWpUKMalap poJ ViHaiau, BogopoIapHUA  (IJICKTPOHIAPHU)
aKLEeNnTopu OYyamO XaMMa BakKT aHOpPraHUK OMpUKMallap Xu3MaT Kuiaau. Arap
OXUPTH aKIEenTop OYnuO MOJIEKYJAp KHUCIOpOJ XH3MaT Kuiica, OyHnail Hadac
OJIMIII YKapaéHu a3pod Hadac OIUII JCHIITIaIN.

bab3u MuKpoopraHuzmiiapja OXMpPrd 3JEKTPOH aKLIENTOpPH Ba3ubacuHU
MOJIEKYJIIp KHUCJIOpPOJA 3Mac, OalKh aHOpraHUuK OWpuUKManap — HUTpatiap,
cyadatiap Ba kapooHaTiaap Oaxkapaau. by anaspo6 nadac onumaup.

Aspo0 Hadac oyuIll Ky MUKpPOOpPraHU3MIIapra XOCAHp, yiap XaKUKUAN
a’pobirapra kupaau. AMMo yiap opacuaa (akynraTuB aHa’poOiap O0ymuo, yiaap
Kucjaopoa O6op OViaca xam, WYK Oynca xam ycaBepaiau,; yJap OWXKFUII HYId
omnan AT® xocun Kuiaaad, MOJEKYJsSp Kuciopod O0op mapoutga 3ca ATD
XOCHJT KHJTUII ¥3rapagu OV KFHIN YpHUTA Hadac OJUII amalira OIIajy.

dakyJTaTUB aHaj’podJapra IIyHJAAd MUKPOOPraHU3MIIAD KHUPAIUKH,
AJIEKTPOH aKIENToOpJiapu  cudaTuaa HUTpATIApHU Y3JaTUPraHaa yiapaa
aHa’po0 Hadac onum 103 Oepaau. AHa’poO Hadac onMIIIa DIEKTPOH
aKienTopyiapu Basudacunu cyidarnap Ba kapooHataap Oaxapau.

A3po6 Hadac onum ukku azanan uobopat 6ynaau. bupunuu dpazaga oup
KaHua peakmnusuiap OYnub ynmap  épaamuaa opranuk cyocrpat COoraua
OKCHUJJIAHA]IM, aKpaJiraH BOJIOPOJ aToMJIapu akienrtopiapra yranu. by dazana
Oup KaH4a peaknusiap amanra omuO ynapHu Kpebdc cuxim éku TpuxapOoH
cukim faeciinnanu (38-pacm). MkkuHum ¢aszaga axpajiraH BOIOPOJ aToMJIapu
kuciopoa OwnaH okcumiaHaaun Ba  AT®  xocun Oymamu. Hkkama d¢aza
oupranukaa cyocrpatiu CO; Ba HyO Ba Ouosoruk (oifnanu sHeEprus XOCHII
oynumura onmu6 kenanu (AT® Ba Gomika OupukmMaap).

Kyt#inna Muoromosa (1983) C. I1. KoctrueB dukpura xypa a’pod Hadac
omumaa mupoy3ym kucnora (CHsCOCOOH) xocwin Oynumm acocuit YpuHHU
Srajulallli  Ba acocWil jkapaHiapHHM Kyiumaruda tymyHtupanu (33- cxemara
KapaJICHH).

Hadac omum nponieccuna nupoy3ym kucioragan CO;, axxpanaam Ba CUpKa
kuciota xocua Oymaam. Cupka kucnota aretun (CHsz-CO) rpymna mmakiuaa
KO3H3UM-A (depmentura Oupuku0O, anetuakodu3uM-A (CH3-COC-Ko-A) maran
Mojara ainanagu. by Monma cyB MINTHPOKHIA OKcCalaT-CUpKa KHUCIOTa OWiIaH
KYIIWJIUIITN HAaTH)KACHIa JIMMOH KUCI0Ta XOCHJI OYJ1a IH.

JlumoH kuclOTa TapkuOugaH OWp MOJEKylda CyB aXpaaud CHUC-aKOHUT
KHucioTa xocws Oynaau. Cuc-akOHUT KucioTara OMp MoJieKkyla CyB OMpPHUKHO,
M30JIMMOH KUCJIOTa XOCHJ KWIaau. by KucioTa BOAOPOAMHU MYKOTHO, OKcajaT-
Kaxpabo KucjoTara aiyaHaau. Peakiids BakTHaa CyB Ba OpPTaHHUK MOIajiapaaH
akpanran Bojgopoja Ba anektporyap (2H' Ba 2¢’) xaBojaH KaOysn KWJIMHTaH Ba
aKTUBJIAIITaH KUCIOpOJ OujiaH OMPUKUO, CYB XOCHJ KWJIMIIJIA UIITHPOK DTAIH.
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Cyurpa oxcanar-kaxpabo kucioraman CO, axpamaau Ba JI — KeTormoTap
KHCIoTa Xocua Oymaau. Kuciaora Oup Mojiekyiia cyB OMpHKTHPUO 0HO, Y3uaaH
Oup MoJseKyIa BogopoaHu Ba oup monekyina CO; axpatud Kaxpabo KuciioTaradya
OKCHJIIaHATU. AJKpairad BOAOPOJ aTOMJIAPH XaBO KHCIOPOIX OWjIaH OUPHUKHO
CyB XOCHJI Kuiiaau. BogopoaHu iykoTran kaxpabo KuciaoTa ¢pymMap KHclIoTarada
okcurananu. @dymap KuciaoTara CyB OWPUKHINIUIAH OJIMA KHCIOTa XOCHII
oynaau. KpeOc MUKIMHUHAT OXUPTH OOCKUYHMIA OJIMa KUCIOTagaH OMp MOJIEKYJIa
H; axxpanu0, okcanar-cupka KUCJIOTa XOcuia OYyiamu. by kucnora ¢eHon makira
yTno, Kpebc mukammarn peakmusuiapja WIMTHPOK 3Taau. Hadac onmmmpa xym
MHUKJIOp/a OpaJIMK MaxCyJoTiaap Xocwi OViaau, OyliapiaH allaHWH, acliaparv,
TJIFOTAMUH aMHHOKHCIIOTalapu, ¢F KHcIoTalap, €rnap, OKCHLIap, BUTaMHHIIAP
CHUHTE3JIaHUIIN MyMKHH (36-pacm) (Muryctun,1987).

Hadac omum mporieccuma Xocuin OymauraH SHEPTHSHUHT OUp KUCMH
MHUKpOOpraHu3MIIapAa EPYFIMK JHEPTUsICH Iakiuga Tapkamaau. Kucmoposara
Oynran myHocabarura kKapal, OakTepusjiapHu OWp Heya rypyxJjapra axpaTHill
MyMKUH. Kymuuiaurud xaBo KHUCIOpPOAM OYIMIIMHM Tanad Kuiaaad, Oymap
ajpobapaup. AKCHHYA, aHa’pPoOJap XaBo KHCIOpoad Oyimaca SXIIH
pUBOXXIIaHAaU, Oynap aHal’poOmapaup. PakyaTratuB aHa’poOiap cyOcTparaa 03
MUKJIOp/Ia KUCIOPOI OYJIca XA PUBOKIIAHAIH.
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38- pacMm. Kpebc nukm.

1. Oo6aurar aspodsap armochepana 21%  kwuciopon Oyica sXiu
puBoxanaau. OaTaa, CyloK Ba KATTHK O3MK MYXHTH F03acHIa YCaau
(Babo BHOpHOHH, capliMHAIap, CUJI TaéKJyaiapy Ba OOIIKaiap).

2. Muxpoaspopuiiaap o3 mukaopaa (10%) kuciaopos Oyica xam yca
onaau (CyT KMCIOTaNIN OMXKFUTYBUMIIAP).

3. MakyJaraTuB a’podJiap MOJICKYJISIp KUCIOpPO OyniMaca Xam Kymas
onaau (KYMIMIMK TTaTOTeH Ba canpoduT OakTepusiap).
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4, Oo6aurar ana’po6Jjap kuciopoa Oyiaca  pHUBOXKIaHA OJIMa/IN.

Kucnopon dekimoBuu cambuii ¢gaxrop (KOKIIOJ KJIOCTPpUAUICH, OOTYIU3M,
ra3ji¥ raHrpeHa Taékuaiapu).
Tabumit mapoutaa aHa’poOmap a’podiap OunaH cuUMOHMO3 XOJjaa

yupaiaa. A3po0iap KUCIOPOIHU Y3IAmTHPUO, aHa’poOIap YUyH 3apyp IIapOUT
apaTud oepaiu.

JlabopaTopusnapaa, caHoaT KOpXOHaIapuaa a’dpod OakTepusiap YCTUPHII
YUyH CYB OpPKaJu KHCIOPOJ YTKa3WIaau, MUKpOOJIap CyB KaTjiaMu opacujaa ycuo,
11 sputmana 1r Kypyk Mojia TYTJIaraHJIurd aHUKJIAHTaH.

Aspobnap ¥3u yuyH 3apyp OyiraH sHeprusiHu Hadac OJIMII MPOIECCHIAH
oJica, aHa’poOIap OMKFUIL TMpoliecclapuaan ojaau, OyHaa Xap Oup MoJeKyJa
rekcoza mnapyasanumuaad 2 mojiekyia AT® xocun Oyica, a’spod ¢azama 30
mosiekyna AT® xocun 6ynamu. baktepusiap Ba alHUKCa, MOFOpP 3aMOYpyFiapu
Ky4wid Hadac ojmamu. MacanaH, ACIepruulyCc HATEP HUHT 3 KYHJIUK KYJITypach
34° na 24 coarna 682 cm® CO, axparran 6yica, Xyl OIyHYA BAaKT HUUIA CUPEH
kyprakaapu 15° na aturu 35 cm® CO, axpatran (Maoromosa, 1983).

Has3zopam casonnapu:
1.Muxpoopearuszmnapoa moooa aimauiuny8u 0ecanod HUMAHU MyuyHacus?
2.Kamabonuzm 6a aHoborumux sHcapaéniap KaHoau amanied oumupuiaou?
3.A3po6 Haghac onuwnuHe Yy3uea Xoc XycCyCusimiapHu caHane?

4. Buoicauwt scapaénu 6a yHUHe mypau-mymMaHaueyu Humanapea 00enuxk?
5. Anaspob nHaghac onuwnuHe y3uea xoc XycycusimiapHu caHane?
6.Muxpoopeanusmnap gepmenmuapunune my3yaumuHu aumub oepune?
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10—-mabpy3a maB3ycu. MUKPOOPraHu3mMiiap reHeTuKacHu.
Mukpoopraiusmiiapra TAalKd MyYXUdT OMWIJIADUHUHT Tabcupu (2c¢.)

PEXA:
1. ®eHOTUNHK Y3rapyBUYAHIIUK
2. 'eHOTHIIHK Y3TapyBYaHIIAK
3. MyTranusinap
4. bakrepusinapaaru Tpancopmaius Ba TpaHCTYKIIHS.
5,Mukpoopranu3miiapra Talku MyXUT OMUJUTAPUHUHT TabCUPU

Tasanu cy3 ea ubopanap: xyiioupau Kyseamysuucu, 2. a. HAOCOH 6a 2.C. (YUIUNNOS,
Genomun, cenomun, cnoHma, mparcopmayus, pekoMOUHayus, MpaHcOyKyus, dNUCOMANAD,
bakmepuoyuHozeHIuK, bakmepuoyuriap, megaterium.

Anaouéraap A-1,A-2,A-3:K-7nan 16 raya 6yaran agadouéraap

Mukpoopranusmiiapia xaM, XyJaau OOIIKa THUPUK KOHUBOpJIApJard KaoOw,
MyailsiH Typra Xoc Oeiruiap HaciJaH-Haciara ytamu. JIEeKWH Tamikd MyXHT
TabCUPU OCTUAA Oup Typaard Mopdosoruk, (U3HOJOTHUK Xoccallap Y3rapHuIlu
MyMKHH. Macainan, Jlyu [lactep kyldaupru Ky3raTyBUMCHAA CYHbUN YN OuiaH
KailTMac y3rapuiuiap XOCHJI KWIIA Ba Iy KacaUIMKIApAaH CakKJIalJIuraH
BaklMHaap unuiad umkau. H. ®. amanes 03uMK MyXuThra JUTHH XJIOPH]L
Kyuniranujga Babo BHOPHOHMHUHT MOP(MOJIOTHSCH Y3rapuIlMHU Ky3ataud. by
MUCOJUIAp sIIIall IIApOUTUra Kapad MHMKpOOpraHuzMiaap Y3 XOCCaJlapuHU
y3rapTupa OJIMIIWHYA KypcaTaau.

Upcust Ounan y3rapyBuUaHIuK Oup-Oupu OusiaH yamOapyac OOFJIMK HKKH
nporecc OYauMO, TUPUKIMKHUHT aCOCHMHHU TAalllKWJ OTaad. XO3UPrd BaKTIa
MUKPOOPTaHU3MJIADHUHT HUPCUM XYCYCHSTIapU Ba Y3rapyBUaHJIMTH OOIIKa
OpraHU3MJIAPHUKHUIa Kaparanjaa sXiy YpraHuira.

1925 wmnma I'. A. Hancon Ba I'.C. ®unmunmnoB auuTku 3aMOypyFiiapura
PEHTIeH HYpJApUHU TabCUP ITTUPHO, SHTH MyTarusuiap (MyTaHTIap) OJUIITA
myBaddak Oynarannap. Ynapaan keiun 1928—1932 itmmmapaa M. H. Meiicens
auuTKUIapra XxJjJopodopM Ba KydCH3 IIMaH TYy3JIapu TabCUP DTTUPUO, SHTU
MyTalusiap (MyTaHTHAp) OJITaH. Mukpoopranuszmiiapia reHeTUKa
KOHYHUSITJIAPUHUA YPTaHUII MyXUM aXaMmusITra sra, YyHKH OaKTEepHUSUIApHUHT TE3
OYMMHUIKM Ba HACIMHMHT HUXOSTAA KYI, Maiga OYIuImM Ba KaM >KOMHU
Srajylallid  yJIapHU HHUXOATAA KyJiail 00BeKT KuiauO Kysau. MacanaH, Wyak
TaéK4yacu Kymasp 3KaH, Xap 15 munyTtna OynuHuO Typaau, OuTTa Xyxkaiipa
HACJIMHUHT COHHU 12 - 24 coatnan keiinH 1 Mm3 na 24 Mumapara eTaiau.

Mukpoopranusmiapaa (eHOTUNUK (HacijaH-Haciara YTMalaurad) Ba
IeHOTUIUK (HaciAaH-Haclira YTaauraH) y3rapyBUaHivK ¢apk KuiauHaau. bymap
Xy)KallpaHUHT UWKKA aCOCHM XYCYyCHUATH: TEeHOTHMNU OunaH QeHoTunura
OOFTIUKJIHD.

I'enoTun xy:kaiipagaru ymyMuii resjiap Ma:xkmyacu (AMFMHIMCH) QUpP. Y
OpTraHU3MHHUHT OYTyH OWp TypyX XOCCAJIApWHU, TAIKH MYXUTHUHT Xap XWII
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miapouTUaa Typjimya HaMo€H Oyiaauran xoccanapunu oenrmnad o6epaau. bupok,
TeHOTHI Xap KaHJail MIapouTaa XaM HUCOWM TOMMHNIMTHHM Cakjaald KOJIaIuKH,
Oy XO0JI MHUKPOOPTaHH3MIIAp TypJapuHu Oup-Oompuman (apk Kuiaub, axpaTtnO
OJIUIITa UMKOH Oepau.

® eHoTMH N Xap Oup MHANBUAYYMIAATH MOP(HOIOTHUK Ba (HHU3HOJIOTHUK
XOCCaJapHUHT yMyMHIl KoMiuiekcuaup. deHotun ry€ MabiiyM OUp KOHKpPET
SIIAIT IIAPOUTH/IA TEHOTHIT XapaKTEPUHUHT TAITKH KYPUHUIITN UDOTACHIND.

I'eHoTn XyXalipaHUHT yMyMHUH o3ara YUKHIIM MYMKUH OVirad
Xxycycusitu Oynca, QeHorun ymoly XyCYCHSTIApPHUHT Ky3ra KYpUHAIUTaH
udomacuaup.

@eHOTUNIMK y3rapyBYaHJIUK. Moauukanusiiap TalmllKd MYyXUTHHHT
TypJiId OMWJUIAPU TabCUPHUAA KEIuO YHMKaIud Ba OJaTAa, MUKPOO TYpiH O3UK
MyxuTtuaa VYcub kynadranuma Ky3atwiaav. O3WK MyXUTH TapkuOu Ba
cuatuHuHr, Myxur pH HUHT, TemmepaTypaHHHI V3Tapuild, XUMUSIBUN
Mojanap (KOJMXWIIMH, HSTWIAMHUH) Ba OolKajtap Moaudukanusuiap Keiud
YyUKUIIATa cabad Oynuimm MyMKUH. byHmai V3rapuiurap HaciIaH-Hacira
YT™Maiiu (upcuilianMaiiin) Ba yJaapHU KeITUpUO YMKapraH (aKTOPHUHT TabCUPU
TYXTaIM OWiIaH Mykonub KeTaau.

MyxuTra neHUIIWUINH KYIIWIaaurad oynca, Xykanpanap 4dy3uiaaad, 0ab3aH
Kyda y3aub keraau. bakTepusnapaa cropaiap XOCWJI OVIMIIM  MYXHUT
xapakTepura (KylOK €KM  CYIOKJIMIWra), yHUHT  TapKkuOu, VCTUPHII
TeMIiepaTypacura OOFJIHK.

Myxurra 0,1% nenton kymwmiaranaa, 48 coatnan keiinn 100% criopa xocui
oynca; 2% mnenton kymmiranaa ¢axkat BereratuB Gopmanap Oynmagu. Kynruna
OakTepusutap Ba 3aMOypyFiap Typiu O3WK MYXUTHIA Ba TYpJH TEeMIIepaTypaja
YCTHUpWIraHaa, MUTMEHT XOCWJI KWIMII TE3JUTMHU Yy3rapTupaaud. YUyHOHYH,
“axoiin0 Taékua” OAaKTEpHsICH YW TeMmmeparypacuaa O3UMK MYyXUTHAA TYKKHU3UII
NUrMeHT xocuia Kuiaau. 37° C ga aca OyHail nurMeHTy 0ynamMaiiau. bakrepusiiap
KYIOK O3UK MYXHUTHAA YCTUPWITAHAQ, XOCWJI KWUJIaAUTaH KOJIOHUSUIAPHUHT TUIU
XaM y3rapuiiyd MyMKHH.

bab3u KoJOHUSANAP CHWUIMK, FOMAJOK IIaKija, Y€TU TEKHC, SUITUPOK, Oup
XKUHCIHM, Knuuk OYynanu. bynap S dpopmanapaup. bomkanapu ragup-0Oyayp, xupa,
KYN1HYA, THHUKMAC, YE€TH HOTEKUC, HOTYFPH IAKJUIM, KypyK OYnamu. bymap R
dbopmanapaup.  KomonusmapHuHr  opanuk — (opmamapu  xam  Oymanw,
mwmMmukmap (M ¢dopma), wmurtuimap  (g-popma). bup  Typmaru
OaKTEepHSUTApHUHT y3W Xap XWiI IMaKIard KOJIOHUSIAp XOCWJ KHJIMIIU
JTycconranys (axpauir) 1e0 aTanaim.

lenoTunuk y3rapyBUawIMK. XyXalpaHWHT UPCHA axO0OpOTH OHa
XyKalipaZaH Ku3 Xykaiipara yTagurad XpoMocoMa OWJIaH TeHJIapa KOMIalraH.
['ennap xpoMocomanapza >koinamrat. Kuaccus OYIMHUILIA MUTO3 MIPOLIECCH 1A
reHJIap WKKWATAa XyKailpa ypracuma TeHT TakcumiaHaau. Kusz Xyxkaiipanap
nacTinaOku  (Y3ugaH OJJIMHTH) XYXKaWpaHUHT TYJIUMK TEHJap TYIUIAMUHU
(Ha®opuHM) onaau Ba OUp XU OyIaau.
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['eHOTUNMK Y3rapyBYaHIMK MYTalMsulap Ba TE€HOTHUI PEKOMOMHALUSIAPU
(koHBIOTAIMS, TpaHChOpMaINKs, TPAHCAYKIHS) HATHXKACHAA BYXKYyJAra KEJIHIIN
MYMKHH.

Myrauusaap. Typma daktopmap Ttabcupuma JIHK wmonexymacuHuHT
y3rapumy yHJZarm axOOpOTHHHI XaM Y3rapuimura oiau0 kenagu. I[llyspait
V3rapuiuiap HaTWKacuaa MyTalusiiap mago oymaau. MyTtanuysiuiap ClIOHTAH Ba
HHAYKOUSUIAHTaH Oynuimy MyMKuH. CHOHTaH MyTalusijaapaa Keaud YHKHUIL
cababnapyHu aHUKJA0 OYIMaiiv, UHIYyKUUSJIAaHTaH MyTalusuiap/ia 3ca MabllyM
Oynmamu. MyTtanusiaapHd KeNTUpUO uukapaaurad cababnapaaH (KOJIXHUIIUH,
ATUJIAMUH, WUIPUT, KOPAMOM, MHUHEpal MOMJIap) *UHCUM TOpPMOHIAp, YCHUIIHU
TE3JIAITUPYBUX MOJ1aliap Ba OOIIKaJIapHU MUCOJ KUITUO KEATUPUII MYyMKHH.

BynapHuHr TabCcHUpM HaTWXKAcHAAa HYKIEOTHAJIap Taconudan KalTa
rypyxjJaHaJu Ba SIHTM Xoccara dsra OyiraH MyTaHT BYXyjAra Kemaaud. Arap
BYXYyJTra KeJaraH MyTallds OpraHu3M yuyH (oiimanu Oyica, MyTaHTIap Kynaind
KeTaJad Ba aKCHHYA BYXKyAra KelraH y3rapuinl Qoimanu Oyimaca, MyTaHTIap
HOOy OYymaam.

Muxkpoopranusmiapaa MyTauusiap KaMm yuypauad, MWUIMOHTA Xy’Kandpara
outTa TYFpu Kenaau. MacanaH, aHTUOMOTHKIIApra YWJIaMIIWIUK, TpUNTO(haH
AMUHOKHUCJIOTa CHHTE3JIAIl XYCYCUSITH, (arjapra 4uaaMIWINK, KOJOHUsUIaApU
MIAKJIMHUHT Y3rapuilid, MUTMEHT XOCUJ KWIHIIHHUHT Y3Tapuilld €KW Karcysaau
dbopmarnap karcynacus 6YiIr0 KOJMIIU, XUBUYMHIIAP XOCKJ KWJIHUIITHUHT Y3rapuIim
Ba  Oomkamap  xocaup. MacanaH, HaBBOMYWIMKAA  WIUIATAJIAJAUTaH
AQUUTKUJIAPHUHT SHTH IITaMMJIAPU OJUHUIIM €KU KT MUKJIOp/la aHTUOMOTHUKIIAp
CUHTE3JIOBUM IITaMMJIAp ONWHUIIM, €ku B12 BHUTamuH, Moilap Ba JUNHAJIAPHU
CUHTE3JIOBYM IITAMMJIAp OJIMHUIIM, CYT KHCJIOTa XOCWJI KWJIYBYM IITaMmiap
ONIMHUIIM €KW JAu3eHTepusi, mapatud Ba Tudra Kapimu OYIATaH aKTUB
npoduIakTUK (popManap OJIMHUIIM Ba OOIIKaIap MyTalusijapra MUCOJIIUP.

Bakrepusinapaaru tpancdopmanus Ba TpaHcayknusa (53-pacm). Upcuit
XYCYCHUSITHUHI JOHOP XPOMOCOMACHJAH PEUUNUEHT XPOMOCOMACHTa YTHIIN
Tpancopmanms aeiiunanu. Tpanchopmanust JJHK HUHT Kuunk 6up ydyacTkacu -
peKoH opkanu yTaau. Pexonaa Oup xkydt HykaeoTuiap 6yauo, pekoMOuHAIMS
BaKTH/Ia OOIIKA AJIEMEHTIIap OWIaH aJIMAIlIMHUIITN MyMKHH.

1928 iinmm @. I'puddurc myHpail Taxpuba yTKazraH: CHUYKOHJIApra 03
MUKJIOp/JAa TATOTCHJIMK XycycusiTura odra Oynmaran kamcyiacu3 Il Tum
MHEBMOKOKKJAp toktuprad. IIly KynbTypara MNaTOreHIMK XyCyCHSITUTa Ara
oynran, kancynanu Il Tunm mHEBMOKOKKIAp KyibTypacumaH (Oy KyJbTypa
OJIIMHPOK MCCUKJIUK TabCUPH OWIaH Yiuaupuiarad) Kymran. Hatmwkana 11 tummarn
MTHEBMOKOKKJIAP TMATOTCHJIMK XyCyCHUATUTA 3ra OVJITaHIWTH Ba Karcyja OwiiaH
Ypanrannuru Mabsiym Oynrad. [{emak [II Tun mHEBMOKOKKIapra Xoc XyCycusiTiiap
Il Tun nNHEBMOKOKKIAapra TpaHc(opMaluds OpKaau YTraH. EKM OK paHIu
KOJIOHUSI XOCWJI KWJIYBYM MHUKOOAKTEpHsIap CapuK pPAaHTIIA KOJOHHUS XOCHII
KwiyBun canpodut wmukoOaktepustiapuuHr  JIHK cu  Tascupuma capuk
KOJIOHUSIJIAp XOCHUJT KWJIMII XyCYyCHUSITATA ATa OVIUIIN aHUKJIaHTaH.
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1. TPAHO®OPMALMWA XOAHCACH

Baxrepuomar

IL. TPAHCAYKUHA XOAHCACH

39-pacm. baktepuodarHuHr OakTepus Xyx)adpacura ajacopOLMsUIaHUIIN Ba
KyTIaluim

1944 iiunu O. OBepu Ba K. Mak Jleonn, M. Mak Kaptu xycycustinap JJTHK
opkanu ytumuHu aHukjiaarannap. Kenmauanuk JIHK Gomika xycycusrtiapra xam
TabCUp OTUIIM  MablIyM Oymamgu. Macanan, TnM4Yad  OallWJIJIaCHHH,
MEHUHTOKOKKJIADHU, TTHEBMOKOKKJIApHHU, CTPENTOKOKKIApHU Ba OOIIKAJIapHU
tpanchopmaruss arent - JHK opkanmm Vy3raprupum mymxuH. JIHKHUHT
TpaHC(OpPMAIIMOH aKTUBJIUTH HUXOSTAA HOKOpH, ojataa, 10-15 MuHyTnan cyHr
y3rapuii pyii Oepaau Ba 2 coat/iaH CYHT TyTauJiu.

Tpanchopmanust xoaucacu TOUM yupamailan, Oanku MabiyM (HU3HUOJIOTHUK
xonataa (SbHM XyKaiipa Tai€p Oynran wmynnataa) pyiu Oepaau. FOxopu
TeMIiepaTypa, yJabTpabuHadiia Hypiap; KuMEBui myrtarennap tabcupuna JJHK
HUHT TpaHc(opmaImoH xycycusT nacasau. Macanan, Tpancdopmarmon JJHK ra
HNO3 Tabcup sTTHpuIica, y akTUBIMTHHY MyKoTaau €ku temrneparypa 80-100° C
ra KyTapuiica Xam aKTUBIIMTM Macasaud. JDHT KyJai temmeparypa 29-32°Caup.
Hemak, TpaHcOpMaIUSIHUHT aKTUBJIMTUTa MYXUTHUHT TapkuOu, TemIieparypa,
peUMIUEHTHUHT  (Qu3nongoruk xoyiatu Ba TpaHcpopmarmon JIHK HuHr
noMMEpJIUTd  (KYII CHUPAJUIMTH) TabCUp OTap dKaH. TpaHchopMalldsSHUHT
takpopsanuil myanatu 0,47- 0,0004% ra tenr Oynanu.

Macanan, poHop cudaruga OJMHTaH ITHEBMOKOKKJIAp  IITaMMHUJA
CTPENTOMHUIIMHIA Cce3rup OYyIMarad, MaHHUTHM Tapyajall XyCyCcusiTu Oop
OyncuH, pernumnueHtna OyHAall XxycycwsT WYK. bymapman mryHmaih opaiuk
dbopmaiapHu ONHIII MYMKHHKH, yJapaa IOKOPUIAru MKKajga XyCyCHST y4paiiu
MyMKHH, TpaHcopmarusga Oup XyCyCHUST WKKMHYM XyCYCHST OwWIiaH
anMamuHaad. MacanaH, aHTUOMOTHKIIApra HHUXOSATAA Ce3rup EKU  Ce3Tup
OynMaraH mraMMJIIapHHU OJUIT MyMKHH.
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by xoauca xaiiBoHmap Ba YcumiMkiapaa Oup Xuia coaup Oymaau.
TpaachopmamustHuHT Xocun OYnmumm wkku aapaadn: JIHK wHuHT MBEKpOO
Xy’kKaiipacura aJcopOIMsJIaHMIIN Ba Xy Kalpara YTHIIHIaH HOOparT.

Tpancaykuus. JloHop OakTepus XyCyCHUSTHHUHT OakTtepuodar OpKaiH
perunueHT OakTepusra YTUIIA TPaHCAYKIUA ae0 atamagu Macanas,
OakTeprodariap opKaim XHBYHHIIAP, (DEpMEHTIAp CUCTEMACH, aHTHONOTHKIIApTa
YUAAMIIIIIMK, BUPYJICHTJIMK, Karcyjia XOCWJI KWIHMII Ba OOIIKAa XyCyCHUSATIIAp
yTumm MyMkuH. Tpancaykius criennduk Ba Hocrierieuk Xuiara 0yiMHau.

Hocnenuduk TpaHncaykuusga UCTaNraH XycycuAT €K Oup Heda XyCyCHST
VTUIIN MyMKHH, OyHUHT Takpopyanumn Te3nmurun 10-4—10-7 (parHunr Oup
kucmura HucOaran). Cneuuduk TpaHcAaykiusga ¢akar yapTpabuHadiua Hypiaap
TabCUp ATWITaH ¢ar KaTHamaau, OyHaa Oup-oupura SSKMH OYJIraH XyCycUSTIIap
yTaau.

3—pacm. A - Xouaepa BHOPHOHHHHHT YIEKTPOH MuKpodoTorpaduscu;
B - baxkrepusi XyxalipacHHHHI NHJIHIAPH HNYAMap KVpHHHIIKAA
KYpPCATHIAraH.

Tpancnykuust TpaHchopmanusra Vyximam, JeKHH JIe30KCUpUOOHYKIIea3a
(bepMEeHTUHU TabCUp JTTUPUO, TpaHCHOPMALUSHU TYXTAaTUII MYMKHUH OVica,
TpaHcAyKIusAra Oy (pepMEHT TabCUp ITTUPWICA XaM y TyXTamail TaBOM A3TajH,
yyHKHU (pepMeHT ¢ar OpKajiu yTaJural XyCyCcusiTra TabCUp 3Ta 0JIMAC dKaH.

bakrepusiiiapaaru  Tpancopmanuss Ba TpaHcaykuusa XIX acpHUHT
oxupiapura KenumO, MHUKpoOuosoriap Oakrepusiiapa KOHBIOTALUs XOJUCach
ydpalIMHu Ky3aTa Oolliaranjiap Ba OOIIKAa OpraHU3MIIApAArd KOHbBIOTAIUsAaH
QKpaTUIl YYYH «KOHBIOKIUS» Ae0 Homiaraniap. KoHBIOTalusHUHT TE€HETUK
ananu3unu 1947 itmnna Jlenep6epr Ba Tatym anukiarannap. Yiaap Oy XoaucaHu
AJIEKTPOH MHMKPOCKOMAA Ky3arraniap. KoHbprorauusiaHagurad XyxanpaJlapHUHT
OupH y3yHUYOK, UKKHHYMCH OBAJICUMOH SKaHJIMIY aHUKJIaHTaH. Y3yHUOK XyXaiipa
spkak tun 0ynuo, F + (moHop) neb OenrmmaHagv, OBaJICHMOH XyJKalpa yprodu
tunn O0ymub, F - (pemunuent). Konbroramuss Baktuma Oymap Oup-Oupura
SKUHJIAIAM Ba Opacujia Kympukda Xocwi Oymaau. Xocuia OyiaraH Kynpukda
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OpKaJId JOHOp XyXKalpacuJaH TeHETUK (akKTopiiap pPEeLMIHEeHT XyxXahpacura
MabiyM Oup Taptudaa (nmununap EpaaMuaa)yraau

K. B. KocukoB (1957) tabkujiammuda, arap auuTKAjgap, Ccrenuduk
XycycHsaTra sra OynraH cyOcTpariapaa YcTupuica, MabliyM Owmp dopmanap
nango Oynamukw, ynap IIaKapHU OWKFUTHIN XyCYCHATHTa 3Tra OYynm0 Komaiaw
(aBBan ymap makapHu OkFuTa oiMac 31u). Macaman, Saccharomyces globasus
aHa IIyHJal stHTA GpopManapaanaup. Y caxapo3aHH OMKFUTHUIN XyCyCHSATHTA 3Ta,
Sacch. parodopus dopmacu 3ca manbTo3aHu OwxkruTaau. by xycycusitinap dakat
BEreTaTuB WY1 OmIaH sMac, OalKu KUHCHUM Wy OvilaH KymaluIiaa XxaMm HacjaaH-
Hacira YTUIIA MyMKHH. MacanaH, )XUHCUM WY OujlaH KymaWuiaa KyWujaard
dbopmaniap Kenubd YMKKaH CHOpAJapHUHT SIPMU IaKapjapHU OMXKFUTCA, SPMU
OwxruTa onMarad. bynaa Sacch. globasus na sHru xycycusr naigo O0yiras, sbHU
[IaKapJiapHu OM>KFUTYBYM MHBEpTa3a (hepMEHTH XOCUJl OYJraH.

Muxkpoopranusmiap reHETUKACHHU YPraHUuIl MyXUM axaMusTra 3ra. UyHku
AHTUOMOTHUKIIAp OJIMINJIa FOKOPU AKTHBJIMKKA dra OYJraH SHTU-SHTU IITaMmiiap
3apyp. ByHnaH Ttamikapu, BUTaMUHIap, TOPMOHAJ Ipenapariap, (pepMmeHTiap,
aMUHOKHUCIIOTAJIAp/AaH JIM3UH Ba IIIIOTAMUH OJIMIIJIAa Ba OOLIKA MOJaiap OJIUIIIa
MYXHUM axaMusTra ora.

baktepusuiap, Typyuuiap Ba aKTHHOMHUIIETIApra paJvOaKTHUB HYypJiap Ba
XUMUSBHM MyTareHiap OujiaH Tabcup 3THO, yJIapHHUHT Xyxkadpamapuaaru JIHK
HUHT CTPYKTYpPaCHHHU Y3TrapTUII Ba WHCOH y4yH ¢oiiganu Oyiaran mojjaiap
CUHTE3JIalll TOMOHUTA WYHANTUPUII MYMKHH. XO3Up OaKTepUsIIapHUHT
(bU3HONOTUK XYCYCUSTUUU SIXIIM OWJITaH XOJja yJapHU y3rapThpa OJuIll Ba Oy
yCyJl OusaH OakTepusuiaplaH KUIUIOK XY>KaauTuja, MEAWIMHAAa, TEXHOJIOTHK
mpolieccnapaa KeHr Mukécaa (ouganmaHuin MUKpOOHOJoriap OJiIuja TypraH
MyXHUM Macayiagup.

dnucomajiap. dnucoManap XpoMocoMallapJiaH XoJiau OViraH Maiia resnap
TYaMuaup. Yjap LUTOIUIa3Maja JpKUH €KUM OakTepusiiap Xpomocomacura
KYLIWITaH X0Jia OYIuMIIM MyMKHH. DnUcoManap OakTepUsJIapHUHT MYIITININK
dakropu (F) €xku kyn -gopunap Ttabcupura uugamawivk ¢akropu (R),
OAKTEPUOLIMHOT€HJIUK, KOJMHOIMHOTEHJIMK Ba OOLIKA (DAaKTOpJApHUHI HAcira
YTUIIUIa UIITHPOK ATAIU. DMUCOMATAPHUHT aHTUOMOTHUKIIApra YU AaAMIIIIMTUHA
(R - pakTopan) OupuHYH OYIHO STOHUSIIMK OJIMMIIAP AHUKJIAIITAH.

BakTepunounnoreniuk  Qakropuga Oakrtepuan  XyKaWpamapjaa — aH-
THOMOTHKIIapra Kapiyd MoJdanap CHHTe3JIaHaad, Oy Moaaazap OaKTepHOIMHIAp
ne6 aramagu. Macanad, muak Taékyacu, E. coli - koimumH, Bact. cereus -
asporuH, Bact. Megaterium
- weranmH, E.  Pestis-  TtectuiuH, Staphylococcus  aureus -
cTadUIOKOKKOIMHIApHU cuHTe3Nanan. CuHTe3manran OakTepuoruHiap OorikKa
OakTepHUsUIapHUHT HOOY 1 Oynuiura cadbad Oymaau.

Bbaxkrepnounniiap 6akrepust XyKaiipacu r03acura ajcopOouusianam, CyHrpa
MoOJ1ajiap ajJMallMHYBH MPOLIECCUHU CyCalTUpaIyd Ba YHUHI XajokaTura cabad
oynamu.  JlekuH.  OakTepuOIMHIAP  MOPOAYIEHTra  SKUH  TypaJuraH
OakTepusIapraruHa TabCup dTaIH.
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MabiayMKH, MUKPOOPTaHU3MIIAPHUHT Xa€T (DAOTUATH TAlIKU MYXUT OUJIaH
yamOapuac OormKAup. Tamku MyxuT GakTopiiapu TypJr-TyMaH Oyiub, ynapHu
yd rpyIInara aXpaTuil MyMKUH:

N. ®uzuxk dakTopnap: TeMmIieparypa, HaMIUK, EpYFIUK, dpUTMaIap
KOHIICHTpPAIUSCH Ba OoIIKaiap.

2. XumwusBuéi  (pakTopriap: MYXUTHUHT pH-u, oxcnmianum Ba
KA TapyJIUII MAPOUTH, TYPIU KUMEBUN MOITATAPHUHT TahCUPH.

3. buonoruk dakropiap: MUKpOOpPraHU3MIIAD OpaCUIArd AHTArOHU3M,
cUMOMO03, MeTabno3, AaHTUOMOTUKJIAPUUHT TabCUPH, BUTAMUHIAp, dariap Ba
Oorka dhakTopiap.

Muxkpoopranusmiapra TeMIepaTypaHuHT TabCUPH.

Mukpoopranuszmiiap IoKcak YCUMIIMKIIapra Kaparaija Temieparypara anda
yrgamian Oymagu. Macaman, Bas. subtilis temneparypa 5°C gan 1o 57°C raua
oynranga xam puBoxiaHaBepanu. Kymuunuk canpodut 6akrepusiiap 20°C nan
35°C rava temmeparypajia puBOXKJIaHA OJIaJIM, NATOTCH MUKPOOPraHU3MIap 3ca
36-37°C na puBoxkiIaHagu. byHIaH I0OKOpH TeMmIepaTypajaa yiaap HoOyx OViamm.
MukpoopraHu3MIApHUHT PUBOXJIAHUIINA YIYH TeMIlepaTtypa 3 HyKTajaa OyIuIim
MYMKHH. MUHUMYM, ONITUMYM Ba MakCUMyM HyKTaiapu. ONTHMYyM HYKTacH JHT
KyJ1aii 0yau0, OyHaail TeMiepaTypaaa MUKPOOPTraHU3MIIap Te3 KyHasau Ba SXIIH
PUBOKIIAHAIM, MUHUMYM Ba MaKCUMYM HYKTaJIapH 3ca aHda Y3rapaiuinp.

Temneparypara MyHocabatura Kypa, MHUKPOOPTaHU3MIIAPHH KyWHJiaru
rypyxJjapra OyJIuI MyMKHH:

1) mcuxpoduap (ICUXpoc - COBYK), Oy TypyXra MaHcyO OakTtepusiap
HBOJIIOIIMOH TapakKUETAA TACT TeMIeparypaaa siiamira Moclalran Oynaam.
by rypyx yuyH TemmepaTypaHuHr ontumym HykKracu 20-25°C, MUHUMYyMHU 3ca
0°C nmanm mact Oynmumm wmyMmkuH. [lcuxpodun Oakrepusimap yHYa KEHT
TapKanmarad. Yiap lllumonnii neHru3 cyBiapuaa Ba TyIpOoKIapuaa yupaniu.

2) wme3oduuiap (Mezoc - yprawa). By rypyxra KymumMiImK
MUKpPOOpTaHU3MJIAp MHCOJ OYymamu. bBymap ydyH TemmepaTypaHUHT ONTHMYM
HykTacu 25-35°C Gynca, makcumyM HykTacu 45-50°C, munumym HykTtacu 10°C.
Mesodun OGaktepusiap TYNpPOKJa, CyBAa Ba OOIIKa O3UK-OBKAT MaxCyJIOTIapu
103aCHJ1a YUPANIH.

3) tepmodmmiap (tepmoc - uccuk). by rypyxra OakTepusiIap,
aKTUHOMHUIIETIap, 0an3u OWp KYK-Ammi cyByTiaap mucon Oymaau. Tepmoduin
OakTepusuTap IOKOpPH TeMmIeparypana puBoxkiaHagu. by Oakrepusiiapau A. A.
Nmimenenkuii Ty0aHmarnya KiraccupruKaIasIaiIn:

a) CTEHOTEpMHUH TepMmoduuiap - Oyiap y4yH TeMIlepaTypaHuHT
MakcuMyM Hyktacu 75-80°C, ontumym HykTacu 50-65°C, 28-30°C na sca kymas
onMaiiau. by rypyx Tabuaria kam TapKairaH,

0) eBpuTepMHUH TepMOGUIUIAP YUYH TEMIIEPATyPAHUHT MAKCUMYM Yd3TapacH
70-75°C, ontumyM HykTacu 50-65°C 6ynu0, 28-30°C na xyna CeKUH KYTasiiu,
TabuaTAa KEeHI TapKaJlraH TypyX.

B) TepMOTOJiepaHT (opmaiap y4yH TeMIepaTypaHHHT MaKCHMYyM
ysrapacu 50-65°C, ontumym 35-45°C, munumymu 5-10°C Oynumm kepak. 30-
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60°C opanuruja kKyaa Te3 Kynasjau, TabuaTaa TYynpoKIa, TYHra, UCCUK OYyJIOK
CyBJapuja KEHI TapKajiraH TypyxX. Tepmodmin OakTepusuiapaa Mojmaiap
QIMAIIMHYBH TIPOIECCH JKyJa Xadan Oopaad, IIYHWHT y4yH yjap JKylda Te3
KyTIasId Ba SIXITU PUBOXKJIaHATU. Arap Me3odrmmiapaa OakTepusulapHUHT KaTTa
KOJIOHMSICH Y4 KyHJaH KeWHH XOocui Oyica, TepMmoduuiapaa Oup KyHIaH KEHHH
XOCHJI OYJaau, Te3 ycaau Ba Te3 HOOy 1 OYmaau.

Tepmodmmn  OGakrepusutap  Xykahpacugaru  (QepMeHTIap  IOKOPH
TeMIlepaTypa TabCUPHAA HMHAKTUBALMATA Yy4Ypaad, UIYyHUHT Y4YyH Oy
OaxkTepusUIapJiaH KOpXOoHaiap/ia KeHr paBulla GponganaHuin MyMKIH.

A. A. Nmienenxkuii pukpuua, TepmModpuiur OakTepusiap mezoduiapaaH
kenuO uyukkad. TaOuatnmaru y3rapunuiap, KymiajgaH, TeMmIepaTypaHUHT
KYTapwIdiyd Me30(UUTAPHUHT KYMUUIUTUHU HOOYJ KuwiraH Oyica, OMp KUCMH
TAPUK KOJITAH Ba IOKOpU TemIeparypara wmociamrad. bopa-0opa 1okopu
TeMmreparypa yiap Vy4YyH 3apypuili  dakrop OynmubO konran. A. A.
NmmenenkuitHuar 0y ¢ukpunu E. H. MulirycTuH MabKyJuiaras.

Tepmodwmmnapra:  Bas.cellulosae, Bas. thermophilus, Astinomyces
thermophilus nap mucon OYmagu. MUIIyCTHH epra T'YHT COJIMHTaHIa TepModui
OaKTepHSUTAPHUHT COHM KYTIAWTaHJIUTHHH Ky3aTTraH.

Muxkpoopranu3zmiiapra HaMJIMKHHUHT TabCUpH. bakrepusiapHuHT

HaMJIMKKA YUAaMJIWINTH Typiinda. bab3unapu xyna yngamiau Oyica, Oomkanapu
HUXOST/Ia YuAaMcu3 Oynaau.
MacanaH, TOHOKOKKJIap, MEHHUHTOKOKKJIAp, Jienrtocnupaiap, darjiap HaMIMKKa
gyggamMcu3 OVyica, xonepa BHOpUOHM 2, auszeHTepus Taékuacu 7, audrepus
taékuacu 30, kopun Tudu Taékuacu 70, cradpunokokkiap Ba cui Taékuyacu 3ca 90
KYHIaya 4yujiauiu.

A3zotobakTep, HUTpU(DHUKATOpIAP, TYTYHAK OAKTEpHsUIApU HAMITUKKA XKyJa
XaM CE3THp, YJIAPHUHT PUBOKJIAHUIIM YIYH HAMJIMKHUHT ONTUMYM MUKIopu 40-
80% (tyma cyB curumura HucOataH) OVnMImu Kepak. JIekMH BersraTus
XyKaiipanapra HucOaTaH cropajap aHya uyujamiau Oynaau, 4yHKU OyJIapHUHT
Xy’Kalpajgapuaard CyBHUHT KYIT KUICMH MycCTaxkaM OOFJjlaHTaH CyBAup. MacanaH,
MOFOp 3aMOypyriapuHuHT crnopacn 20 ¥Wu1 KyprOKYMJIMKKA — YWJAdIM.
Awmepukanuk omuMm Kamepon (1962) anuknammya, Kyk-simmia cyByTa - Nostoc
commune repOapwuii xonatuaa 107 fimnman cyHT XaéTYaHIUTHHA HAMOEH KUJITaH.
Hocrox Hamamk YK BakTiaapaa aHaOHMo3 XoiaTra YTaau, HaMJIUK eTapiid OVIuITT
OwiiaH siHa Xa€TUHU JaBOM OTTUpaau. bakrepusinap Xykalpacu KypUTHITaHIA,
MpOTOIUIa3Macy CYBCHU3JIAHA/IM Ba OKCWUIAp JCHATypalusra ydpaiam, Iy
ycynnaH (doiganann0, 03UK-OBKATHH KypUTHJITAH XOJJIa Y30K MYIJAT CakKJIail
MyMKHH OVnanu. MacanaH, rymrT, 6amuk €ku y3ym, Oorika Oup KaHda pe3aBop-
MeBaJlap KypUTHWJITaH XOJJa cakjJaHaau EKU O3WK-OBKATIap, MacajaH,
KOHCEepBajap MacT TeMIeparypajia Ba IOKOpH 0OCHUM OCTHA CYBCH3IAHTHPUJIAIH
(0y ycyn cyOmumarus 1e0 HOMIJIAHAIW), KEWHH 3Ca Te3 COBUTHO My3JaTHIIAIH.
[[Takapnap, BuTaMuHIAp, HEepMEHTIIApHU CYOIUMAIIUs WYnu OWIaH y30K MyjaaT
cakJjia MyMKHH.
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Epyrauxkaunr tabcupu. Kymummuk GakTepusnap ydyH EpyFIHK Jie-
3SUH(PEKIWsUTOBYM  (hakTop XWcoOMaHamu, dYyHKH yiaTpabuHadia Hypiap
OakTepusap Xy)kalipacHJard OKCHJUIAp Ba HYKJIEWH KHUCIOTaJlap TOMOHHUIAH
IOTWJIA Ba YJIAPHUHT XWMHSBUN TapkuOwnam Yi3raptupaau. lllyHuHr yuyH
EpyFIMKHUHT Oy  XYCyCHSATHIAH  OIeparus XOHAJIAPWHW, BaKIMHAJIAP,
AHTHOMOTHKIIAp Tauépiaiurad XoOHaJlapHW, CyT Ba CYBHH CTepujUIaliia
doitnananuIagm.

IOxopu 0ocumuMHr Tabcupu. Kymunmnnk Oaktepusuiap 0Kopu Oocumra
anya yngaamin 6yiaaau. @akar 10000 atM. 6ocuM ynapra caaOuil TabCUp dTUIITH
MyMKHH. J[PHIM3 Ba OKeaHjap/aa 4yKyp CyB KaTjiamyapu TyOuna OakTepusiiap
kyn ydpaiiau. Auutkunap 500, morop 3amOypyrmapu 30000, duronarorex
Bupyciaap 3ca 5000 armocdeparaya 6Gocumra ynaanIu.

Yarparoym Oaktepunumink xycycustura 3ra, 20000 ri o3uk-oBKAT
MaxCyJIOTJIApUHU Ba BaKIMHAIAPHU ME3MH(PEKIMSIIANT YIYH €TapIHIAP. XaBOHH
TO3aJaIlia aPOUOHU3ANMSIHUHT aXaMUSTH KaTTa.

Bonopon woHJapu KOHUEHTPAUUSICMHMHI Tabcupu. Bopopom woH-
JapuHUHT KoHleHTparusicu pH ne6 Oenrunananu. pH-7 Oynca neittpan, pH>7
oynca wumkopuid, pH<7 Oynca, wmyxutr kucioraiu Oynanu. Kymunmuk
MUKPOOPraHU3MJIap MYXUT KOHIICHTpamuscH Oup 03(Kyucu3) HIIKOPHH EKu
HeUTpaJ1 OyIica XM pUBOKIAHAAM, 3aMOypyFiIap OUp 03 HOPJIOH MYyXUT/IA SXIIH
PHUB30KIIaHAIH.

Mukpoopranusmiiap y3u simarad Myxutaard pH HM KucMmaH y3rapTUpUILT
mymkuH. bynu U. A. PaGotHoBa (1958) «MocnanyBur Moaiap aJiMalidiHyBM»
ne6 Homutaiau. Tamku MyXUTAard 3pUTMAJapHUHT KOHIICHTPAIMSICH OINTaHa
(mMacasyan, Ty3naniga, Mypa0b0o MUIIKMPHIIIA) OaKkTepusIap XyKahpacuaard CyB
TalIKapura YuKaJu Ba yHJa T1a3MoJii3 pyil 6epaau, yaap Kymasi oJManian.

[lynnan oiinananud, rymT, OAMK Ty3ldaHaau, MOBUJIO TalépiaraHaa
IaKap 3puTMacHHUHT KoHIleHTparusicu 70% ra eTka3umaim.

KuméBuii pakTopIapHMHI TAbCUPH

bab3u kumEBMi Moaianap OGakTepusiiapra Kywin Tabcup 3Taau. MacamaH,
yllapra KywId KHUCJIOTalap, WIIKOpJap, OFHp META/UIApHUHT Ty3Japu OwiiaH
TabCUp ATUJICA, yJIapJa MaH(PUN XeMOTaKCUC HAMOEH OYiaau.

bab3u MopganapHUHT 03 MHUKIOPH MXKOOUW TabCHUp 3TcCa, KYN MUKIOPH
canowuii Tabcup dtaau. Macanas, 40% - qu Gpopmanaerusn (GopMannH) BereTaTus
Xy’KalipajapHy Ba CHiOpajapHU HOOYI Kwianau, (heHon €Ku KapOoJl KUCIOTAHUHT
3-5% nu spurmacu, xjaopau oxakHUHT 10-20% nu sputmacu €ku ciupTHUHT /5%
-JIA DPUTMACH JIe3uHEKIUsIIaNa Ky UIUIaTAIaIH.

Crepuwuinzanus. MUKpOOpPraHU3MIIAp YCTUPWIAAWTAH O3UK MYXUTUHH
anbarTa cTepusuIaml 3apyp. YJap aBTokiasaa 2 atM. 6ocumaa 120° na 30 muHyT
naBomuya crepuutananu (40- pacm.) Kox kariHatruuuaa (41-pacm) xam OYim0-
O0ymu6 crepwwiamn MyMkuH. Bynunr yuyn 100°C ga 30 MuHYT cTepiiaHaiu,
KeiluH TepMocTatia oup cyTka cakiaanaau. Mkkuaun kyH ssHa 100°C ga 30 MunyT
CTepWIaHAAW Ba TEPMOCTATIA CaKJIaHAAW, YYUHYM KYHH XaM XYW [TyHIai
CTepUILTAHA/IH.
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40-pacM. a-BepTHKaJl aBTOKJIAB; 38-pacm. Kox
KauHaTTU4YH

0- TOpU30HTAJl aBTOKJIAB.

MukpoOuoJorusia uIuIaTuiIauran acoobap 3ca MCCHUK XaBo EpaaMmuia
kyputknd mkadmapga 150-160°C  rtemmeparypama 1,5-2 coar maBommaa
cTepriuiaHaau (42-pacm).

42-pacm. Kyputkuu mkadnap: a-zamonaBuii mkad; 0-Ilactep neun

O3uK-0BKAT caHOaTUAa MacTepiall yCyiauaaH KeHr oinaranunaan. byHna cyt
maxcynmoTimapu 60°C temmeparypama 30 MUHYT cakjiaHaad, OyHIOail WIIJIOB
Oepunrania OakTepUsTIApHUHT BET€TaTUB XysKalipaiapu HOOy 1 OYmaau.
buonaoruk ¢pakropsap. Tabuwnii mapoutia MUKpOOPTraHU3MIIAP MypaKKad
OHMOLICHO3TIAPHY TAIIIKKWII dTaH, S’IbHU OUp €pHUHT Y3uJa TYpiH OaKTepusiapHU
y4paTuill MyMKUH. bakTepusiiap opacuga ciMOn03, METadr03, aHTarOHU3M
y4paiii MyMKHH.

Cum0uo3 xonga XaéT Keuupranjga OUp Typ HUKKHHYM Typ OwuiiaH
Oupranukna smaiian. Macanad, kedup QOoHaYaNmapu TapKUOHWIA CYT KHCIOTa
XOCHJI KWJIYBUM Ba ayuTKW 3aMOypyFiapu Oupraivkia smaiad €Kkd TyTryHak
OakTepusIap JyKKaKIOII YCUMIIMKIIAp OMIaH Oupraaukaa siaiim.

Metabuno3na Oup OakTepusi MKKMHYM OaKkTepus y4yH KyJai IapouT
apatub Oepanu. Macanan, ammonudukaropiap HuTpudukaropaap yuyn NHj
xocusl Kuiaau. Hutpozomonac NHz Hu y3namtupu®, Hutpodakrep yuyn HNO;
XOCHJI KWJIaJIH:
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INH, +30, TS0 51 iND. 1 2H,0 + 658K
mononas
HNO, nunumpobaxmepoxcuonaiou :
Nitro

bacter

2HNO, +0, 2HNO, +180kK

AHTaroHu3sMja Oup Typ HUKKMHYU TYPHUHT PHUBOXKJIAHUIIMHU YEKIa0

Kysaau. MacanaH, coana XaBonjap OaktepusuiapHu €0 Kysau, 6akrepuodariap
OakTepusutlapHd  3puUTHO  1000pagu, OWKFUTYBUMIAD  YUPUTYBUMJIAPHUHT
KYMaWUIIUHU 4ekyiad Kysau €KU Typiu-TyMaH aHTUOMOTHKIAp OakTepusuiapra
caniOuil TabcUp 3Taau. MUKpOOpraHU3MIapra TalKd MyXUT (HaKTOpIApUHUHT -
TabCUPUHU OWJITaH XOJIJIa yJiapra Kapiid Kypall dopajlapyHH KYyJUIall MYMKHH
oynanu.
Crepwuiam. Hccuknuk Tabcupyaa crepwuiaml. MHKpOOPraHU3MIIAPHUHT
YcTupuiagurad 03K MyXUTH aji0aTTa CTEPUUIAHUIIN 3apyp. Yiiap aBTOKJIaBaa 2
at™M rada 6ocumpa, 120°C Temmneparypaga 30 MUHYT HaBOMUJA CTEpPUIUIAHAIM.
Osuka MyxutuHH Kyputam mkadmaapuga dca 150-160°C ga 2 coar maBommma
CTepWlalll MyMKHH. ABTOKJIAaB Ba KypUTHII MKaduapuga CTEpHIIaHTaHIa
IOKOpHY/Ia alTWIITaH IIapouTiIapra Tyja aMmai KWIMHHUIIN [apT.

Kox kaiiHaTrHupga xam cTepwiUiall MyMKUH. ByHMHT y4yH O3MKa MyXHUTH
100°C nga 30 MuHYT JaBOMHAa CTEepUIUIaHAIW, KESHUH TepMocTaraa OWp CyTKa
cakyanaau. Mkkuaum kyH stHa 100°C na 30 MUHYT CcTepuiUIaHaId Ba TEPMOCTATAA
CakJIaHAJM, YYUHYM KYH XaM IIyH1ail apouTa CaKkjIaHaIH.

O3MK-OBKAT caHOATHJa TAacTepiiall yCyJuJaH KeHr QoiamaHuIaiu.
[Tactepnam-KucMaH crepusuiail €K TYIUK OYIMaraH cTepuiuiam ycyiau 0ynuo, y
CIOpaJId BETE€TATUB Xy»Xalpajap Ba COpacyu3 MUKPOOPTaHU3MIIAPHU YIIAUPUIITa
acocnanrad. [lactepnam pexxumu Kyhuaaruda amanra ommpuianu: 60-75°C na
15-30 munyt €xu 80°C nma 10 munyT €k 90°C raua Kuzaupuod, 1y 3aXOTHEK
coByTuiaau. by ycyn KaillHaTtraHjga TabMH Ba O3UKAIMK CU(ATUHU WYKOTYBUU
CyT, ME€Ba apoaTiapyu, BUHO, MMBO Ba Ty KaOuiaap yuyH MakOyaup.

"CoByK" crepwiam. MukpoOuosorus amanuéTuaa GUITPIU CTEPUILIALIT
XaM KeHT KFyiulaHunagau. by ycyn acocaH, KU3IUpPHINTa YAaMCU3 TEPMOTaOu
OKCHWJIJIap, BUTAMUHJIAP, KAHTIN MOJaliap, aHTUOUOTUKIIAP, yayBUaH Mojajiap,
YTJIEBOJOPOTIAp TYTYBUHM O3MKAa MYyXHUTJAp Y4yH unuiatwiagua. duntprnamiga
KyJATypai CYIOKJIWKIAp MHUKPOOPTaHU3MIIAPHUHT XyKaWpalapujaH TO3ajaHaIH.
bynna Momma anMammHYBH MaxcCyJoTiapW y3rapMaraH XoJjaa CakjJIaHaJIu.
CyroKmuk Maiga TemUKIM Maxcyc (uurpmapaaH YTkazunub QuiTpiaHaau.
Mukpoopranusmiap (MexaHuK paBuljga) ¢uiarpga TyTHO KOJNMHAAW, SIBHU
MHUKpOOpraHu3miiap GUATPHUHT YCTKM KUCMHUAA ajacopOnmsuianamu. YyHKH
KYIMUUIMK CYBJIM CYyCIEH3UsJIapAa MHUKpPOOpraHU3MJap eJEeKTp 3apsiara ara
oynmamu. by ycynga crepwuiaHrasga  GuUATp Ba  MAMIUIAD  OJIWHJAH
crepwiaHaan. @wipnam Oaktepuan — (QUATpIAp OpKajdd Hacoc Epaamuaa
VTkazunaau. bakrepuan ¢uatpiap xap Xui1 Matepuaiiapaad Taiépiaanaau. Yiap
TEITUKJIAPUHUHT AKX Ba JUaMEeTpiapu OwiaH y3apo (apkiaHaiu.
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ety QuaTpIapu-KaIMH AMCKIapAaH uoOopar Oynaub, acOect OuiaH
LEJUTI0JIO3a apajalmMacuial Tan€pnaHaad. OuiaTp 3aHINIAMAWINTAaH Maxcyc
TyTKU4ra coauau0, byH3eH konbacura ynaHaau.

[Mlam6epeneH mamiapu-TeUIMKIN YMHHA QUITpIap, MaM Imakiauga 6ymuo,
Ooup yumpa temmru Oop. Illam ByH3eH konbacura pe3wHa THUKHH Epaamuia
VpHaTuinaau. Ouitpiai nalTuia CyrokIuk byH3eH konbacuna uruinaad. YuHHu
bunTpnap WNUIATUIIIAH OJIIUH TEKIIUPUO, MabiIyM YodyaMmJIarujiapu TaHiaabd
OJIMHATIH.

[Muma duntpaap xaMm Mapxyd. Yiap Kyl KaBaTJd JUCKIAp KYpUHHUIIUAA
oy, "llupekc" mmmanapuHu 3puTHO scaiaayd. YJApHUHT MACTKH KUCMHJIA
TeUKIUIap 0ynuo, ynapHUHT KaTTanuru 15-40 MkMm. YHUHT Tenacuja OakTepus
YTKa3MalIuraH IOKOPH KaBaT KoilaliraH. Y KHYMK TEIIUKIN IJIACTUHKAIaH
nbopat 6ynub, Temukiapura kypa 3 tTypra 0yauHaau.

MeMmOpananu ¢untpaap guamerpu 35 Mm, Kamuniaura 0,1 MM Oynran
TUCKiIap OYnuO, ynap HUTPOIEIUIIONO03a acocuaa MNuiad 4YuKapuiIagu.
TemmknapHUHr yoyamura kypa ynap 1-5 pakamum Oynagu. MemOpananu
bunTpaap TEWMKIAPM KUYMK OYIraHu y4yH MHUKPOOPraHU3MIIAPHU TYTHO
KOJIa/IH.

I'azim crepwiuiam. Typnu ra3 apanammacu €paamMuia Maxcyc repMETHUK
énunaguraH amapariapia oiaub Oopwiaau. DHr camapanud orupiaura 1:1,44
HUCOAT/Aaru STWICH OKCUIMA Ba METHJI OpoMu apanammacuaup. Kynunua raznu
cTepuiuiail Kopu xapopataa (45-70°C raya) 24 coat naBomujia 010 OOpUIaIn.
byHna rasHMHr KOHIEHTpAlMsICH, OOCHMMH, HAaMJIMK, Xapopat, J1aBOMMILIUK
HazopaT octuaa Oymaau. Crepwuiamn TamMoMm OViraHjgaH CYHT ras KamepaaaH
YUKapWIaJd Ba TO3a XaBo OwiaH Tynaupuiaau. ['a3 épmammma cTepuiarad
Oyromutap 24 coaTnaH KeHUH UIUIATAIUIIN MyMKHH.

Je3undexumnsas. MUKpPOOPTaHM3MIIADHUA VIJAUPHUIIL YYyH CTEPUIUIALIIAH
TalIKapy, Ae3uHpekuusaan xam (oigananuianu. byHna kacamvk TyFaIupyBYH
MHKPOOpPraHu3MiIap, Cmopa  XOCWJI  KWIMauguraH KyNruHa  [aTOTE€H
MUKpPOOpraHu3MIIap 3apapcu3 Xoira kearupuiaau. OpaM, XOHA Ba KUHMMIIAp
Ne3UHPUKIMS KuiauHaau. JlesuHpukuusga Xap Xuwil ydyyBYaH Ba yuMaiuraH
KUMEBUN Mo anap-nu3oiu, ¢penon, hopmMaiaerui, XJaopodom, XJIopaMuH, COUPT,
BOJOPOJI IEPOKCUIM, KA MepMaHraHaTH Ba OOIIKaJIap UIUIATUIAIH.

buoJsoruk ¢pakTopJapHUHI MUKPOOPTraHU3MJIApPra TAbCUPH

Mukpoopranusmiap Tabuuii ImapoWTna Mypakkad OHOIEHO37ap XOCHII
KU, STbHU OMp JKOMHHUHI Y3ujaa Typiu OaKTepusIapHU YYpaTUII MYMKHUH.
Ynap opacuma cumMOMO3, MeTOOMO3, aHTaroHW3M Kabw MyHocabatiap
Ky3aTHJIaJu.

CumOno3 xonaa Xa€T Keunpuiiaa Oup Typ MUKpOOPTraHU3MIIap UKKUHYHU TYP
opraHuzmijiapu OunaH Owupranukia smaiiaun. Macanan, keup goHauamapu
TapkuOuJa CyT KUCIOTa XOCHUJ KUJIYBUM Ba aUUTKU 3aMOypyFjiapu Ouprajivkaa
Aaiau €KUM TyraHak OMKTepusjap AYKKAKId YCUMIIMKIAp OwiaH Oupraivkia
Xa€T KEYnpau.
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Merabuo3 Tap3uaa xa€T Keuwpuilga Oup Xui OakTepusuiap HKKHUHYU
OakTepusIIap ydyH Kyjai mapout spatud 6epaau. Macanan, aMMHUHO(DHUKATOPIIAP
HUTpU(UKaTOpIap yuyyH aMUak XOCHJ Kuiaau. HuTpoxzamopacmap aMMUakHU
y37aamTupuO, HUTPUT XOCKIT KUJIaau. XOCui OYIraH HUTPUTIAPHU, HUTPOOAKTEP
y37amTupu0 HUTpATIAP XOCHI KUIIa/IH.

AHTOTOHM3MJA OWUp Typ OpraHWU3MIIAD HKKWHYMA TYp OPTaHU3MJIApPHHHT
PUBOKJIAHUIIIMHY 4Yekiad Kysaa. MacanaH, conja xaliBoHnap OakTepusuiapHu €0
Kysiau, Oaktepuodarimap OakTepusylapHU ASpUTHO  (JIM3ucC)  1000pHIaIH,
OMKFUTYBYM OakTepusiIap YUPUTYBUYM OAKTEPUSIIAPHUHT KYMaWUIIMHN YeKIalau
¢k OMp XWJI OaKTepHUSJIAPHUHT a)KpaTraH MeTOOOJHTIapu (aHTHOMOTUKIIAPH)
UKKUHYA Typ OaKTEepUsJIApHUHT YCHUIIUTa cajlOuil Tabcup KypcaTaau EKu
VIaupaau.

YMyMaH, MHUKpPOOpTraHu3MiIapra Tallkd MYXUT (QakTOpiapuHU TabCUPUHU
OwiraH Xoima yiapra Kapiid Kypall dYopajapiHH HIIad YUKAI MyMKHH
oynanu.

Haszopam casonnapu:
1.Muxpoopeanusmnapuu w0Kopu xapopamoa cmepuiiaul 0ecaHoa HUMaHu
myuiyHacus ?
2. Mukpoopeanusmnaphu co8yk xapopamoa cmepuiiaus 0e2anod HUMAaHu
myuynacus?
3. Ilacm xapopamoa MUKpoopanuzMiapHune xaém QaorusmuHu CakaiauHuHe
KaHoau uyaiapuHu ouiacus?
3. Muxpoopeanusmiaprune cye Muxoopuea 60&uux xon0a ycuuiu KaHoau amanea
owaou?
4.Jluogpunuzayus sxcapaéru numa?
5. l'onogun mukpoopearnuzmiapru caHane?
6. Ocmoghun Mukpoopeanusmiapuu caname?
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JIABOPATOPUSA MAHITYJIOTH
MAB3YJIAPHU BA YJIAPT'A
AKPATUIITAH COATJIAP
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Kupum

MuxkpoOuosnorus (baHuHU yTULIAAH Makcas, Tanabanapra
MUKpPOOpPTraHu3Miap Ba  OaKTEepHsUIADHUHT  OWOJIOTHACH, MOP(OIOTHICH,
¢usnonorusacu, OHOKMMEBUN XyCYCHUATIAPH, YJAPHUHI TabHaTaa TapKaJIWII
xKapaéHapy, XajdK XYXaJIurd Ba TaOWaTAard axaMuaATH, MUKPOOHUOJIOTHUSHUHT
PUBOXKJIAHMIL ~ TapuXd Ba  TAagKUKOT  METOUIApU:  MHUKPOOpPraHU3MIIAp
Mopdoorusicu, Kynaiuim Ba KIacCU(pUKaIUACH; MHUKpPOOpraHU3MJIap
¢uznonoruscu Ba MHKPOOPraHU3MJIApPJIAPHUHTI  MOJAAjap alJaHUIIWIArd
axaMuATH XamJla MUKpoOJjap JUarHOCTHKAacH XakKuJaa aHUuK OwiMM OepuliiaH
nbopar.
Mawryaor yrkasumgaH Makcaa. MukpoOHOIOoruk j1adopaTtopus WUIUIAPUHU
YTKa3uml y4yyH O3yKa MyXUTJIapu, wujauuuiap Ba (Qoigananu® OYnuHran
MUKpPOPOTaHU3M Xy’KalpanapuHu crepuiuiam. Crepuiuiall Ba MacTepUIM3aLUs
yCKyHajlapy OWJIaH UILIAIIHY YpraHuigad noopar.

1 — JlaGopaTopusi ulIu: ACeNTHUKA BA AHTHCENITUKA KOHYH-KOMIAJIapH
OmiiaH TaHUIIKMII. BHOJIOrIK MUKPOCKOITHUHT TY3WIHIIN. MUKPOOHOJI0THK
TAAKUKOTJIAP YUYYH 3apyp O0y/rad ac000-yckyHajaap Oujad TaHMmui (2¢)

MawmryJaoTHUHT Makcaau: MbP-1 MUKpOCKONMHUHT Ty3WIMIIM, YHAA WIILIALI

TapTUOMHU Ypranuml. Ma3kyp J1abopaTopus I MUKPOCKOI OMJIaH ULl
KOHYH-KOUJaJIapuHU YpraHuiura Oaruiianrad. Jlabopatopust MILUHU
OaXXpHILJaH MaKcal MUKPOOPTaHU3MJIaApPHU MUKPOCKOIT OCTH/1a Ky3aTHUII XaKua
ax0opoTtra sra Oyul.

OnuMHraH MUKpOCKOIMK TaXJIMJI HaTHKajap ajabOooMra Kai KUJInHaIu.
Kepakim ac000-yckynamap: MBP-1 MUKPOCKOII, OKYJISIp, OOBEKTHUB,
MMMEPCUOH MO, OyIOM Ba KOILJIaruy OifHa, 0AKTEpUOJIOTHK XaJIKa.

JlabopaTopuss MImMHM Oakapuiiga PpPuOs KUJIMHAJAUIAH  TEXHHUKA
xaBcuzauk Kouaanapu: JlaGoparopus MalFyJoTIapyuHU Oa)kapyBud Xamma
Tanabamap TeXHUKa XaBcuznauru Oyiinua WypukHOMa Tanabnapu OwuiaH
TAaHULITUPUITAH OYIMIILIIAPH JIO3UM.

Mazkyp uiiHM Oaxkapuiiaa Tajgabda acocaH MUKPOCKOMHHUHT TY3WJIMIIIH,
TapKuOWM KuUCMJIapu, yJapHUHT Bazudanapu Oyiinuya MabiaymoTiapra ara
oymuuutapu kepak. Llynunrmexk Ttamaba VKkUTyBUM €KUM 1a0OpaHTHUHT
pyxcaTHcHU3 Typiu MOJJalapHH, ac000-yCKyHalapHH V300IIMMYaIuK OuiiaH
WIUTATHIIA MyMKHH 3Mac.

Ha3zapui KHUCM: MBP- I MHUKPOCKONIMHUHI  TY3WJIMIIH.

MUKpPOCKOITHUHT MEXaHUK Ba ONTHUK KHCMJApAaH Ty3wiraH. MexaHHMK
KHCMHUTra: OyIOM CTOJYacH Ba TyOyC MaxKamJiaHaraH INTAaTUB (TyTKUY) KUpaaud
(12-pacm). bytom crouacura Kypuiiaaurad npemnapar ypHatuiaanu. [Ipenapatau
KUCKUWIap €pAamMua KMCHII Ba YHT Ba yall TOMOHAAru MKKM MypBaTH €paaMuaa
TOPU30HTAJ TEKUCIUKIA XapakaTra KeJITUPUIL MyMKHH. bytoM cromuacu taruaa
KOHJEHCOp KpOHIUTEHHM Maxkamwiianrad. lltatuBHu rokopu KucMu TyOyc
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TYTKMYHU MaKkpo- Ba MUKpOMYypBaTiap €paaMuaa XapakaTJaHTUPUIL MyMKUH. by
MypBaTJIApHU COAT MWW HyHaimmuaa Oypaica TyOyc TYTKUY Iacasjiud, coat
MUJIUTa TECKapyh TOMOHTa Oypaica - KyTapuiaad. MUKpOMypBaTHH OUp
aitnanumm Tyoycuu 0,1 MM ra cypaau. MexaHuK KHCMHTa siHa PeBOJIbBEP KUPHO,
yHTa 00BeKTHBIap Oypanud >koWmamTupuwiagd. TyOyCHH IOKOpH ydura OKYJISp
MaxkamiaHagu. OnNTHK KucMHMra ¢EpuTrud amnmapar, OOBEKTHB Ba OKYJISIP
KMpanau. EpuTruu anmapar sca KOHIEHCOpP Ba KYy3ryJaH Ty3WJITaH Oynaiu.
K¥3rynu 6up TOMOHM $iCCH Ba UKKMHYM TOMOHU OOTHUK KYPHUHHUIITA 3Ta.

43-pacm

KongeHncop nuH3anmap THU3UMUAAH TAlIKWI TONTaH OYiuO, EpyFiuk
MaHOaWIaH KeIyBYM Ba KY3ryJa KaWTapuiraH napaiell HypJapHU TYmiad
Gepuin BasudacuHu Gaxapaau. EpyFIuK — YTUINM »KaJaliurd upuc auadparma
opkayiu Oomkapuiuiid MyMkuH. [{nadparma octuaa €pyrnuk Hypu puiatpiapu
YYyH rapaum >kowstamrad. KOHIEHCOpHHM THK HyHanumga MaxcyC MypBaT
éplaMHia xapakaTra KeiaTupuil MyMKUH. KoHaeHcop OwiaH HIIaHTaHaa
KY3TYHUHT (pakat TeKMC TOMOHIUTUAaH dhoiganaHuIagm.

OObeKTHB MeTaul Tapaulljia >KOWIAIITUPUITaH JHMH3alIap TU3UMUAAH
Ty3uiaran OYynuO, yJapHUHT OHr acocuiicu Tamku (QpoHTaN) JIUH3AIUD.
OOBEKTUBHU KaTTANAIITHPUIIK YHA (POKYC Maco(acu Ba STPHIIUTUTA OOFITUKIND.
MBP-1 wmukpockomuaa 8, 40 (kypyk) Ba 90 (ummepcus €ku MoOM) mapra
KaTTalamTupyBun oObekTuBiIap 00p. Kypyk o0O0bekTUBIapHUHT (PpoHTAT
JuH3acu OujaH OOBEKT opacuaa XaBo Oynaau, Moil (MMMepcus) OOBEeKTUBIApAA
3ca Maxcyc MoW OYiauO, YHUHT HYp CHHAMPUIIM OyIOM OMHAHMKHUTA TAHT OYyiaau
(1,5).Hatwxkana, €pyriauk Hypiapu OObEKTIaH Ba MoijgaH YTuO TapKaiud
ketMmaiinu (12-pacm). MukpoopraHu3milapHu Ky3aTraHja KynmuHYa HWMMEpCHUs
oObekTHBY unuiatuaagn. OKyisipaap UKKU JUH33JaH TAlIKWAJ TOMAu: IOKOPH —
KY3, Kyl — TYIUIaruy jJuH3anap. YJap opacuja yMyMud rapauiniga aaadparma
konamaau. Kattanamrupuinn MMKOHHUTa Kypa OKyJspiap Xap Xuj Oymaau: 5X,
7x, 10x, 12x, 15x Ba 20X MapTa KaTTaIAIITUPYBUU OKYJSIpIapaAdp. DHT MyXUMU
MUKPOCKOITHUHT KaTTaJlalllTHPULIN Ba KypPCATHII UMKOHUSTHIND.

MUKpPOCKOITHUHT YMyMHUI KaTTaJIalITUPUIINHA TONHUII Y4yH OOBEKTUB
KaTTAJAIITUPUIINHNA OKYJISIP KAaTTAJAlITUPHUILNTA KYIAUTUPUIL Kepak. Macanas:
ummepcus oObekTuBHM wunuatwirauaa (90 x) oxkymap 7x Oynca, ymymuid
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katranamrupuil 630 maprara TOHr Oynaan. MHKPOCKOITHUHT  KYpPCATHII
UMKOHUATH 7¢O MabIyM MHKPOCKOIa MKKH HYKTa OpacHJIard HI KUYHK Kypa
ojlagurad macodara aiitmianu. by macoda kypa omnwm macodacu (1) Aeivmany.
YHUHT KaTTaIUurd HYpPHUHT TYJIKUH Y3yHiaurura ( ), OObEKTHBHHUHT aIllepTypa

connra (A1) Ba KOHICHCOPHUHT amnmepTypa cornra (A2) 6orauk Oymaau.
A

A A,

Arap A1 K A2,
2
T2A

Anmeptypa conu Kyhugaru ¢opmyna OWiIaH aHMKIAHATU: A CHHYC H Y-
OOBEKTHBIra KHPYBYM HYPHUHI spuM Oypuard; H - OOBEKTHB Ba Ipemnapar
OopacuJard MyXUTHUHT Hyp CHHAUPUII KYPCATKUYH.

Arap, y 900 , 1 5ca 1,5 (MMMepCHOH MOMHUHT HYp CUHAMPUILI KYPCATKUYHN)
6ynca, yana A 1,5. Epyrmux nypunusr ysynmry 600 am (0,6 Mxm) 6¥1ca, yHia
1 0,2 MxMm 6ynagu. Epyrnux mypu YpHura ynrpabusaduia Hyp uiiarca Oy
KYpCAaTKUYHU Ky4alTUPUILI MyMKHH Ba X0Ka30. Arapja J HUHT a0COJIt0T KuiMatu
KaHya KU4MK OYIica, IlyH4a MUKPOCKOITHUHT KYpCaTHUIIl UMKOHUSATH KaTTa OYyiaau
Ba IIyHYa KUYMUK OOBEKTHU KYPUILI MYMKHH.

MuKpoopranu3mJIapHd  MHKPOCKOII OpKaju Ky3aTUII Y4YyH, aBBaJo,
npenapat tai€pnananu. Tai€pianran npenapartiaap "33Wirad ToMuu', "ocHiran
tomun", "Hyma onum ycynu'", (UKcUpiiaHTaH OVsiaraH Ba XOKa3o ycyiuiapaa
Tal€pianrad OYJIuIIN MyMKHUH.

d

IIpenapathn MukKpockonga Kypum. MukpockonHu Tanaba ¥3ura
HUcOaTaH MNepHneHIuKyYIsp Xohaa Kysau. Ky3rynaH Ba KOHIAEHCOPHUHI HMPHUC
muadparmacuaad (oigananuO, KyHAy3ru EpyFiuKaa €Kd Maxcyc Epurruuiap,
macanad, OI-19 pgan ¢oitnananu® €pyrnuk tonwnanu. [lpenapartra Oup Tomuu
UMMEpCUsi MOWM TOMHU3WIAAM Ba MHUKPOCKONHUHI OylOM  CTOJYacura
x)oinmamtupwiaad. Mukpockon peBosnBepunard 90X 00BEKTHB  (MMMEpPCHS
OOBEKTUBM) IpENapaTHU KYpUIIra MOCIaHaau, €H TOMOHAAH Ky3aTHJIraH X0J1a
O00BEKTUB JUH3acu Moiira Oorupmnagu. OKysipra KaparaH XoJjja MakKkpoMypBatr
épaamuia oOBEKT TOMMIAAN. AHUK KYPUHUIITA SPUILKLI Y9yH MUKPOMYPBAaTAaH
doitnananunaan. MukpomypBatiaH >XKyaa dXTUETIUK OunaH (olmanaHwiany -
coar MWIM WyHanumwuaa €ku akcuH4ua, (akat 1 - 2,5 almaHummad OPTHUK
Oypanmaiinu. [lpenapatHu E€pUTUIMIIMHA KOHJIEHCOPHHM BEPTHUKAN WYHAIMINIA
XapakaTra KenaTupuO, KamMaWtupwiaad €kd  Kynatupuiaav. bysanran
npenapaTiapHu Ky3aTraH/1a KOHACHCOP TaKalATyH4Ya FOKOpUTa Ky TapyIain.

Mukpobuonoruaian amMaluii MalFyjJaoTiIap Y4YyH TYTWITaH Maxcyc
anpboMra Kypuil MaijoHura yxmaii, 3-4 ¢M JMK JoWpa YM3WIaaud. YHra
Ypranunaétran OakTepus XyKalpaJapuHUHT pacMHU YHU3WJIaAH, Ya4amiiapu Ba
HIaKJUIapura aJloxyuia axaMusiT Oepuiiaau, Kepakiu €3yBiap €3uIaau.
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Nm  tyraranpadn cyHr oOBEKTHBAArd MOW  To3anaHaau, (TOJIYOl
MUMAUPUITAH TaxTa OWIaH apTWIaah) pPEBOJIBEpJArd KHYUK OOBCKTUB
¢bukcupnanaay, Tyoyc Ba KOHACHCOpP TYIIMPHIAIN XaMJa MHUKPOCKOI Ba OOIIKa
VKYB KypoJulapu MaxcCyc JKoWra KyHuiiaau, Uill >KOUMM TapTuora KeITupUiIaIu.
Mukpoopraausmiap KyaTypacu (akat oup TypaaH uoopar 0yiaca y cod Kyiarypa
nevnnaan. MukpoOuosoriap aesapiad xamMMa BakT cod OakTepwsi KyJaTypajapH
Ownan uil oo Oopaamnap. Arap KyiaTypa OUTTagaH OPTUK MUKPOOPTaHU3MIIAP
Typullan ubopar Oyica, y Kyiarypa apaiaim €ku udiaoc Kyintypa JIeHuaau.
[yHuHT yuyH cod KyaTypajJapHUHT TO3aJUTHHH CaKjIall MUKPOOHOJIOTIAPHUHT
acocuil Bazudanapura Kupaad. AKC X0JiJa TaJIKUKOAJIap/Aa OJIMHIaH HaThXainap
HOTY¥pH O0Ynaau. MUKpOOpraHU3MIIAPHUHT aTpod MYyXHUT/Ia KEHI TapKaJTaHIUTU
Tybaiiam yrapHUHr cod KyndaTypaiapra TYHIMAciAWMTMHU TabMHUHIANL YYYyH
Myxodasza dYopadapuHU KYpHUIll, SBHU acelNTHKa TEXHUKACUTa amal KWJIUII
TylIyHYara i3ra Oynauil JIo3uM. TUpUK MUKpOOPTraHW3MJIAp MOMyJISLUsICUTa
OakTepus KyiaTypacu aeimnaau. JlabopaTtopusiza MHUKPOOPraHU3M KYJITypallapu
TypJid Iakiga YcTupuiaaau (CyloK 03UKa MyXUTIapuaa, arapid "KUWIIUK arap’”’
(“xocsak")mapaa (CTepuiUIaHTaH arapjii O3MKa MYXUT MabiyM Oypyak OCTHIa
KUUmantupunnd Kotupuiaau), Iletpu nuxomyamapumard KaTTUK — O3MKa
MyXHUTIapuaa). Mukpoopranusmiap KyiaTtypacu (akaT Oup TypaaH uoopat 6yica
y cod Kyiarypa aevmiaau. MukpoOuooriap Aesapiu Xxamma BakT cod OakTepus
KyATypaiapu Owian um om0 Oopaaunap. Arap KyiaTypa OWTTalaH OPTHUK
MUKpPOOpraHU3MJIap TYpUHU TyTca, Y KyITypa apanam €ku HuQIoc KyJITypa
nevunanu. llyHuHr yuyH cod KyInTypaJlapHUHT TO3QJWMTHUHU  CaKJaIl
MUKPOOHOJIOTTIAPHUHT acOCUM Basudamapura Kupajad. AKC Xo/1a TaJKUKoajapaa
OJIMHTaH HaTWXaJlap HOTYFpH OYnaau. MUKpoOpraHU3MIIAPHUHT aTpod MyXUTIA
KeHI TapKaJrawimrd Tydaiau yiaapHUHT cod KylnTypajapra TyHIMaciIUTUHU
TabMHUHJIAII YYyH MyXo(daza dYopallapuHU KYpUIll MYXUM, SbHH acenTUKa
TEXHUKACHUTa aMaJl KWJIHIII JIO3UM.

JleMak, acenTuka TeXHUKacura Kypa, MUKpOOpTraHU3MJIap CTEPUIIAHTaH 03UKa
MYXUTHA YCTUPWIAIU Ba Oy MyXUTHHU aTpodJaH MUKpOPTraHu3MIap TYIIUIINAaH
Myxodaza KUJIMUHAIN.

Co¢ kyarypa 03MKa MyXHTIra JKWITaHIa Kyinaaru acenTuka TeXHUKacu
KOU/IAJIapura aMmaJj KWINnHAAU:
1) cod kynTypara Terumm MyMKHH OyiaraH Oapua Oyromiiap OJJIMHIAH
CTEpWUIAHAIHN; 2)O3UKIM MYXWUT CTepWUIaHau; 3) OSKUII Ba KaWTa HSKUII
BaKTJIapuJa KyJaTypa HUQIOCTaHWIINUIAH CAKJIAHUIIN YYyH OXTHUET KUJIMHAIH.
ByHuHT yuyH Kyldugara dopajnap aMaira OMMpUiIaan: a) 6apya WU Ba O3UKIH
MyXHTIAp Tau€p OYmuIm OuiaH JapxoJi CTepuUiaHaan; 0) XaBoJaru MUKpoOIap
TYIIMACJIUTH YYYH O3UKJIM MyXUTJap €NuK uAuluiapaa cakjianaau. bynna naxra
Ba JOKaJaH Tal€piiaHraH TUKUHJIapAaH (oWaanaHuiagyd Ba yiap (akar sKkwuiil
BaKTHAA OJMO Typwiaau, JIGKUH Xe4 KadyoH cToj Eku Ooika Oyromiapra
KYHUIMalau; B) CTEpWUUIAHTaH WIMUUIAPHUA WYKUA Ba yJapJard CTepUil O3UKJIU
MyXHUTIapra xamja cod KyJitrypajapra Teruid MyMKUH Oyaran 6apuya BocuTaiap
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aBBAJIJ]aH CTEPUJUIAHA/IM, MacajiaH, OaKTepUOJOTUK MJIMOK; T') DKUII Ba KaiTa
DKUIN BaKTHJA WIUIATWIAIATAH TPOOMpPKAa Ba KOJOAIApHU OF3M HIIHU
Oomamniian oiauH GIoMOUpIaHaAN Ba HIIOKUA OOprYa KaM BaKT TaBOMUAA OUHK
XOJI/1a KOJAUPWIIAIN: /T) U1 )KOMMHA MUKPOOPTaHu3MiIap OminaH nudaocnaHuIIIaH
cakiaHaau, OakTepuana WIMOKJIAp WIUIATUIATAHIAH CYHI XaM CTepUJUIaHa[IH,
MUMNeTKaIap 3ca Ae3nH(GeKINs KIUIaIural CyIOKIHKIapra COIMHUO KYHNUIaau.

JlabopaTopuss mapoWTHIa NPOOWPKAIArd CYIOK MYXHTIAaH OOIIKa
npoOupkagaru MyxuTra 3kuml €ku l[leTpu JuKomyacujgaru arapid KaTTUK
MyXHMTTa HKUII KaOW HWIUIap Te3-Te3 amanira omupuind Ttypaau. Tamabanap
OyHJall MalrFyJoTIapHu OakapuO, acenTuKa TEeXHUKACH KOWJAJTapuHU amalijia
KYJUIAIUHHU YPTaHUIILIAPU JIO3UM.

OsmHran OwiuM Ba MajJakaJaH KejJakak wum  (QaoausaTaa
¢oiinananmm: MuKpooprauuamiiap TypJaH DKOJOTHK MyXHUTIapaa KeHT
TapKaJTraHJurua Tydaiin ynap ¢aH Ba TEXHUKAHUHT TYpPJIH COXAJIapH, XyCyCaH
KUIUIOK ~XY>KaJIUTWaa, O3MK-OBKAT caHoaTuaa, TUOOWMETIHa Ba X.  TypiH
Makcaajiap/aa KyJUIaHWIMOK/Aa. Jlemak, MUKpOoOpraHu3mMiap To3a KyJiaTypalapuHu
OJIMII, ACENTUKA KOHYH-KOMJAJAPUHU YpraHuml Oyilmya OJIMHraH OWiInM Ba
MajlakanapJiaH kejaxak uill paonuaraa oiinanaHnuiaim.

NHu 6askapuil y4yH pyxcaT OJIMII CaBOJLIAPH:
1.Muxkpockon HuMa?.YHUHT Bazudacu HUMa1aH noopar?
2.YH1a KaHaai 00eKTIIapHU Ky3aTHiiaau?
3.Tamku M™Myxur omwapu Jed6 HuMara aitwianu?MukpoopraHuzmiapra
HUMAJIap KUpaau?
4.AcenTuka HUMa? MukpoOHOTOTUSHUHT Bazudacu HUMaJIapJaH
nbopat?Ma3skyp ulgaH Makcaj Huma?

Haszopam casonnap:
1.Muxpockon kanoati my3unuwea 3ea?
2.V bupunuu mapma Kum momMOHUOAH Kaulgh KuiuHean?
3. Muxpockon Kaunoaii kammaiaumupuul Kypcamkuyu KaHoau?
4. MuxpockonHuHe Mexanux Kucmuea Humaiap kupaou?
5. Muxpockonnune onmux Kucmuea Humaiap Kupaou?
6. Konoerncopnune sasugacu numaoan ubopam?
1.Muxpoopeanusm  0eb6 uumaea atmunaou? Muxpoopeanuszmiap 6a ampogh
myxum opacudacu 6oznanuui.Toza xkyaimypa uuma?Toza Kyimypanap xamoai
onunaou? @omoagpgpexm  xooucacu.Muxkpoopeanusmiapuune 3yKapuomiapoaH
acocuti hapkrapu
8.Muxpoopeanuszmnapruune an 6a mexHuKaoa KyiiaHUIUUU.
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2 — JlabopaTopusi MK J3WIraH TOMYH, OCHJITAH TOMYH yCYy/LUIapH
épaamMuaa npenapariap raiépaam.@ukcupiaHrad, Oysirad npemnaparJap
Taiiépaam. TaéK4aCMMOH MUKPOOPIraHU3MJIAp Ba YJIAPHUHI MOP(OJIOTrUsICH

OMJIaH TAaHUIIMIIL(2¢)

MawryJOTHHHI MaKcaau: MUKpOOpPraHU3MIIApHUHT TypPJId XUJIAArH
npenapaTiapyuHu Tau€pialiHy ypraHuml.

Maszkyp nabopatopusi UIlIA TYpPJIu XWIJArd nNpenapatiiapuHi Tal€piaiiHu
ypranumra OaruIUIaHTaH. JlabopaTopus HWIIMHU OaXpUIJaH MaKcaJ
npenaprajgap TauWépiam  ycyJlapd Ba Tadépiamn  TapTUONIapHHU - XaKuaa
axOopotra sra Oymui. OJMHTaH MHKPOCKONMMK TaxJIMJ HaTHXanap alboomra
KauJl KWJIMHAIH.

Kepakiau ac006-yckynamap: MBP-1  mukpockon, okymisip, 0OBbEKTUB,
UMMEpPCHOH MOH, OyoM Ba KOIUIaru4 OiHa, OaKTEepUOJOTUK  XaJKa,
MUKPOOHOJIOTUK 00BEKT, U(IIOC CYB.

JlaGopaTopusi umMIMHM Oa’kapuma PpUOsT KHIMHAJAUTAH TeXHHMKA
xaB(pcu3anK Koupagapu: JlabopaTopusi MalIFyJIOTIApUHUA OaxkapyBUM XaMmma
Tajabasap TEXHUKa XaBPCU3IUIM Oyinya WYpUKHOMa Tajabiapu OuiaH
TaHULITUPWITAH OYIUIIAPH JIO3UM.

Maszkyp uniHu O6akapuiiia tajada acocaH IMpernapar Tai€piail Typiaapu,
YHUHT Baszudanmapu  OyiiMua MabiayMoTiiapra  dra OyiMIIIapu Kepak.
[ynunraex Tanmaba YKUTYBUM €KUM  JTAOOPAHTHUHT PyXCaTHUCU3 TYpJd
MoOJJIaJlapHH, ac000-yCKyHalIapHu Y300MMMYaIMK OWJIaH WILIATUIIN MYyMKUH
saMac.

Hazapmii Kucm: DO3uirad TOMYM YCyluja mpanepaTr TailépiiaHrania
MUKPOOPTaHU3MIIAPHUHT 0ab3U KUPUTMATIAPUHU, XapaKaTUHU MUKPOCKOIT OCTH/Ia
Ky3aTulml MyMKUH. OcuiaraH TOMYM YCyiauAa Mpenapar Tailépiaranua sca

OaKTEepUSUIAPHUHT XapaKaTMHU XaMJla CIOopajaH BereTaTuB Xy)kKahpa XOCHII
OymuIM MyaaTiaapy Ky3aTuiaau. D3uirad TOMYM Ba OCUJITAaH TOMYH yCYJIHJa
npenapar TaiépiaHraHja MUKpooprau3mjaap TUPHK X0JaTia Ky3aTuiaau, ShHU
ynap goumui xapakataa Oymamu. llly caGabmyu MUKpOpTraHUMB3IApHU Ky3aTHII
Mypakkabpox OVnaau. Illy cabanum naGopartopus MalnryloTiapuaa KynmuHYA
(bukcupnanrad, OysuiraH mnpenapaTr Tai€piaHaau. byHaa MuKpoopraHusmiap
dbuxcupiaHaau Ba MabiayMm OYEkmap €paamuaa Oysiamkuy, my cababanu yiapHu
Ky3aTHIIl OCOHpPOK Oynamu. duxcupianran OYsuiraH mnpenapT Tailépiaranma
OaKkTepHUsUTApHUHT MOP(OJOTUK TY3WIHILIAPH, CIIOPATIADUHUHT MIAKJIA Ba 0ab3u
KUpUTMAJIapHU Ky3aTull MyMKUH. [Ipenapar cyrok €ku arapiv o3uka MyXUTHAA
ycTupwirad Mabiym €mijgaru OakTepusi Kyiarypacuman Tai€prnanamu. O3uka
MYXHUTIApU TaUEpJIAIIHUAT KYTAAH-KYT pelentiapu HIad 4dukwirad Oyiuo,
yJIapJiaH UIUIAIITa SHT KyJiail Ba Taiépiaiira OCOHU “NeNTOH 03UKa MyXUTH  1e0
apTii HOMJIAHTaH O3UKA MYXUTHIUD: 1 rpam JUTp BOJOMPOBOJA CYyBHJIA
nenToH - 10, caxapo3sa éku rimoko3a - 2, K;HPO, - 0,5, MgS04 - 0,5, NaCl - 0,5.
Karruk o3uka myxutu omuml yuyH 15-20 r arap-arap comunagu. Kusutu6
SPUTHIITAH X012 Oy O3UKa MyXUTH TpoOupKangapra Kyluiaaau Ba CTEpUILIaHAIM,
KUUIIauTUpuiIaan Ba HaTWXKajga "KUHIWK arap" xocun Oynagu. Kuimuk arap
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103acura OakTepus KyJlITypacH SKWJIaJ1 Ba y y3Ura Xoc IapouTAa YCTUPUIIAAH Ba
Ky3ra KYpHHAQIWIaH XOJJa ycran OakTepusiiaH TMpemapaT Taiépramiga
WIUIATATIAAN.

Muxkpoopranuzmiap OujaH WIIarasfa WII SKOHM To3a, OeroHa
HapcanapJaH XO0JH, Xap Oup TasabaHUHT JOMMUN HII KOMH OYIHIIN JT03UM. Xap
Oup Tamaba pgapc OONUIAaHUIIMIAH WITApU HWII SKOHUAAQ KyWHJarujiapHU
Tal€pialy Kepak: MUKPOCKOII, CHUPTOBKA, HAPBOHYA OWJIaH BaHHa4a (003aH4a),
OyloM Ba KOIUIOFWY OHHamap, OakTepual WIMOK, MpoOupkazap YUyH
MVJDKaJJIaHTaH IITaTUB, OYEKIap, MMEPCHOH MOM Ba IpemapaT Tanépiamiia
UIUIATWIAUTaH PEaKTUBIIAP XaM/ia CyB COJIMHIaH KoJjoa.

Cyptma (Ma30k) Taiiépaam. byiom oifHacura ToMU3WiIrad Oup TOM4H CyBra
ypranwiaéTral KyJTypaHUHI OuMoMaccaculaH O3TMHA COJIMHAAM Ba OakTepual
WIMOK OWIaH apajalmThupuiagd. buoMacCaHMHI OpTHKYa KUCMH KyuaupuO
TalUTaHaId. XO0CWJI OYJIraH Ky4ucu3 JIOMKa OyIOM OMHACH yCTUTa TUAMETPU 2 CM
JoMpa makiuaa TapKaTHiIaau, ra3 ropesikack €Ku COUPTOBKA SKMHHUIA UCUTUIIAAN
Ba XaBOJa KYpUTWIaJAW Ba LIy Tap3Aa cypTMma Taépnanaau. Tyrpu Tan€piaHran

44-pacm 45-pacm

@ukcauus uccuk €paamuaa (guomOupiam) €ku KUMEBHM ycyljga oiaud
Ooopunaau. bupunun ycynga mpemnapar yd MapTa CypTMacHHH allaHTara KapaTraH
XOJIIa TOpesKa ajaHracuaaH yTkasmnaau. Dukcamnus KWJIMHTaHZa Xy)Kapamap
ynanM Ba mMIIAara AxXmu €nuMmaan, TUPHUK XysKadpara Kaparanjaa OVsuTuiiu
SHTUJUTAIIA/IH.

[Ipenapar HOpHOH €KUM WIIKOPUN aHWIMH OYExkinapu Ownan OYsianu.
Hopnon 6y€xnapaa xpomodop (panr OepyBUM MOH) - aHHOH, UIIKOpUNATIapa dca
katnoH Oynamu. Wmkopuit OY€xnapra KyWumaruiaap Kapaaud: MOBHM paHT
METHUJICH, UIIKOpU PyKCUH, CUEX PAaHT IeHIMaH Ba Oomkanap. Arap 6yE€x duirp
KOFO3Ta aBBaJIJIaH MUMIUPWITAH Ba KypUTHITaH Oyica OVsi oconnamanu. bup
WKKU MUHYT JaBOMUIA OYsuiranjaH cyHT, OYEK BOJOMPO/ CyBH OWIaH FOBUIIAIHN,
buntp Koro3u OWIaH KOJIUK CyBJIap IIUMAMPWIAIN, CYHIpa MHKPOCKOIIA
Kypwiaau.

[IpokapuoT OpraHM3MIIADHUHT IAKIA Ta€KYaCHMOH, IIAPCUMOH, KUHIIWK,
Oypama Ba X0Ka3o KypunHunuiapra sra. Opataa Oup xykailpain TaéK4aCHMOH
Oaktepusuiap (bacter - rononua Tackua) ne6 aranmamu. llwmuHAPCHUMOH TYFpH
Ta€Kyanap KEHI TapKajraH. YJjap Clopa XOCWJI KWJIMaWIUraH TaéK4yaCUMOHJIAp
O0ynub, yuH Oakrepusiiap (dyOakTepus), MacajaH, TYNPOKIa KYI yudpailaurax
Pseudomonas asmoau Bakusutapuaup. Croopa XoCuil KWJTyBUMJIAPHUHT
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xapakTepnu Bakwiapuaan Bacillus  aBmoam Oamwnanapuaup.  OpraHuk

Mojjanapra Ba Oomka cyoctpaTiapra 00 CyB XaB3ajapuia Kacal Ky3raTyBUH

COHpajcUMOH OypanraH Taékuaiap — BHOpPHOHIAp, CHOHUpPWILIANAD Ba

cnupoxeranap yupaiinu. baxtepusmap, Oamwnamap, BUOpHOHJIAp — Ba

cnupwianap “KaTTHK® XyKailpa JeBopura (IycTW) 3ra Ba ILIYHUHT YYYyH

YIIAPHUHT XY’Kaipa MaKiy y3rapMaian, y Mycrtaxkam, puruaaap. Cnupoxeranap

sca ynapAaH Qapk Kwinb, y3ura Xoc MIAKJI Ba yio4yaMm, TY3WIMINTa Ba SIIAII

Myxutura osra. by opranmsmiap Xam Oup XyKailpaau, aMMoO IIaKJJIapu

y3rapyBuaH, puruja 3mac. CriupoxetajapHUHT OypaliraHJIMK Japakaliapy XapakaT

BakTHAa y3rapubd Typaau. Taékyacumon OakTepusi, CIHpUIUIa Ba CIHUpOXETaIap

OWJIaH TAaHUIIUII Y4yH (PUKCUpJIAaHTaH OYsraH npenapar TaiépiaaHaau.

OJmHraH OWJIMM Ba MaJIaKaAaH Kejaxak ui gpaoausaraa ¢ouaasanuu:

Typnu ycyiuiapaa npenaTpajapHu Taiiépnad TaéK4aCHUMOH

MUKPOOPTraHU3MIIADHUHT  Typad MOPQOJIOTMK IIaKUIApU  XaKuJa  TYJIUK

MabiIymMoTra sra  OynuHaau. OnuHran  OwiMM  Ba  MajlakaJlapAaH

MUKpPOOHOJIOTUSHUHT TypJId cOXaJlapuja u3JaHunuiap oaubd OopuiraHaaru

dbaonmusataa doiiananuiau.

NHu 6askapuil y4yH pyxcaT OJIMII CaBOJLIaApu:

1.Ilpenapariapuu Taii€piam Kaiaam Typiaapu MaBxya?

2. D3WIrad TOM4M yCyJIiJa rpemnapar Tan€pia KaHIal aMmaira OIupwIaan?

3. Ocunras ToM4H ycynuaa npenapTt Tai€piiail KaHaan aMainra Olupuiiagm?

4. dukcupianrat, OVsuIran npenapT Tai€piail KaHaal amaira omupuiam?

5.Ma3zkyp ulljiaH Makcaj Huma?

6.[Ipenapatiapuu Tall€paantHUHT Kaiiai Typiapu MaBxKya?

7.DukcupnanraH, OysuIran npenapar Taiépiiai KaHaai aMmanra OnmpuiIagm?

8.TaékuacuMoH OakTepUsIIAPHUHT KaHJal Typjapu MaBxy/?

Ha3zopar caBoJuiap:
1.O3unran  Ba oOcwiraH TOMYM Yycyjulapuaa OaKTEepHUsUIADHUHT HHUMACU
Ky3aTwiaau?
2. IlpenapTtiap Tanépnam ycyaapuHuHr Gapku HUMajaH uoopart?
3.bakrepusinapHUHT XaKUKUH MOP(OJIOTUK TY3UJIUIINHYU YpraHUIl YUYKYH KaHJal
npenapar Taiépiai ycysuiapuaan goinananmianu?
4. TaékyacUMOH OaKTEPUSJIAPHUHT KaH/Ial Typjapu MaBxKy1?
5.@oiiganM Ba KacaUIMK KEJITUPUO UYMKAPYBUM Ta€KYACHUMOH OakTepusiapra
MHUCOJIIAP KEATUPHUHT.
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3 — JladopaTopusi nmu: lllapcumon 6akTepusiiap, AKTUHOMHUIIETJIAP,
BbakTepusiJIapHUHT CIIOPa XO0CHJI KMJIHMIIH BA XapaKaTHUHU YPraHUWIN.
bakrepusisIapHUHI Kancy/a XoCHJ KUIHIIH. OMeJasHCKUH yCyJInAa XaBo
MHUKPO(JIOpacMHM YpraHum 0yin4ya taxpuoda Kyium. (2¢)

Mamfy10oTHUHT  Makcagm:  MUKpOOpPraHMU3MJIApHUHI  [IAPCHMOH
TypJIApUHU MUKPOCKOI OCTUJA Ky3aTHILL.

Maskyp nabopaTopusi MIIM TYpiW XWIJAard HIApCHUMOH OakTepusapliaH
npenapariap TalépnamHu  YpraHuiura Oarunuianrad. JlaGoparopusi WIIMHU
OXpHUIIIAH MaKcaJ MIApPCUMOH OaKTEepUSUIAPHUHT TYpPJIAW TYMaHJIUTH XaKuJa
ax0opotra sra oynumi. OJMHTaH MUKPOCKOIUK TaXJIWJI HaTHXKallap J1abopaTtopus
nadrapura Kaia KWIMHaIM.

Kepakiau ac006-yckynamap: MBP-1  mukpockon, okymisip, 0OBbEKTUB,
UMMEpPCHOH MOH, OyoM Ba KOIUIaru4 OiHa, OaKTEepUOJOTUK  XaJKa,
MUKPOOHOJIOTUK O0OBEKT, nu4aH UBUTMACH, TOMOKJaH cypT™a,
Ne3uH(UKIUAIOBYN MOJA.

Jlaboparopusi wWmMHM Oa)kapuiIga PpUOS KHJIHMHAJAWIAH TeXHUKA
xaB(cu3ank Koupagapu: JlabopaTopusi MalIFyJIOTIapUHUA OaxkapyBUM XaMma
Tajabasap TEXHUKa XaBPCU3IUIM Oyiinuya WYpUKHOMa Tajabiapu OuiaH
TaHUIITUPWITaH Oynuiuiapu jo3uM. Maskyp UIIHM Oaxapuinga Tajgada acocaH
IapCUMOH OaKTEpUsUIAPHUHT TypJapu Oyilmda MabiyMoTiapra 3ra Oyiauiiapu
kepak. lllynunraex Ttanaba YKUTYBUM €KM JTAOOPAHTHUHT PyXCATUCHU3 TYpJIU
MO JIaJlapHH, acO00-yCKyHallapHU —Y300MIMMYAIMK OWJIaH MIUIATHIIN MYMKHH
IMac.

Hazapwuii kuem. [lapcumon Oaktepusiiap Kokkiaap (COCCUS - IOHOHYA CY3
oymu6, non &€ku mapua geranu). Kokkmapauar aumametpiapu 0,5-1 Mk
atpoduna OYymanu. XyKalpaJdapuHUHT OYJIMHUIN TEKUCIUTUHU KaHIaWIUTUra
Kapa® Ba OYJMHTraHAaH CYHT XyXaWpajdapHUHT Oup-Oupu OusiaH OOFJIUKJIUTUHU
CaKJIaHMIIIM Ba HATWXKaAA XyKaUpAJIApPHUHI >KOWIaHWUIIMIa Kypa KyWuaarua
MOPGOJIOTHK TYpyXJiap axkpaTuiaau. MUKpOKOKKIap Xyxkahpanapu chepacuMoH
oynuo, 0,5-3,5 mxm nuamerpra sra. Jumiokokkmap (diplos - JoTHHYa MKKHIUK
JIeTaHu) XyKalpasapu Oup TEKUCIUKIA OYJIUHAAW CYHrpa TapKaJIMaiau,
HATIKaJla WKKUATaJaH OupJamiral Xyskapanap xocui OYymaau.TeTpakokkiap
(tetra - noTMHYa TYPT Cy3WmaH) TYPT XyXKalpaJaH TaIKWJI — TOITaH.
CrpenTokokkiap (Streptus - roHOHYA 3aHXKHD JEraHH) XyKalpalapHUHT Oup
TEKUCIUKAA OYIWHUIIUAAH XOCWJI Oyiran  Xyxaipamap  3aHXUPUIUD.
Capuunamap (sarcina - joTuH4Ya OHWpJamITHpaMaH JeraHH) 8 Ba YHIAH KYII
XykalipagaH KyOCMMOH >KOWJaIIraH makeTinap xocwi Kuiaau.CtaduaoKoKKIap
(staphylo - roHOHYA y3yM MIMHTHIN JE€TaHHW) XyXaWpaHUHT Xap XM TEKHCIUKIA
TapTUOCH3 OYIMHUIIMIAH XOCUJ OVIayd Ba y3yM IIWHTWIMHUHT KOMIANIAIITUHU
ACIATA/IN.

AKTUHOMHMIIETIIap Ba yjapra sSKUH MHUKpPOOpraHu3miapra KopuHepopm
OakTepusuiap, MHUKOOAaKTepusuiap, aKTHHOMUIETIap Ba OOIIKA OpraHu3miap
kupanu. Kopunedopm Oakrepusijiap xuilliaiiraH €KW Ky4cCu3 LIOXJIAHTaH,
mapcuMoH (opmara yTa oJlafuraH MHUKPOOPTaHM3MJIAPHM WHUFMa TypyXHJlaH
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nooparaup. Korineform Gakrepusuiap, omatna xapakatcus Oyiaaau. By rypyxra
Arthrobacter  (arthros -  OyruMm)  aBmoaw  OakTepuslapd  KHPaJH.
ApTpobakTepusiap TYNPOK OMOTAJAPUHUHI KAaTTa KUCMHUHM TAIIKWAJ KHJIAJH,
xamaa VCUMIMKIApAa, CyB ToO3ajall WHITOOTIAPWHHUHT (aos OarduKiapuaa
amanau.  ApTtpoOakTepusiiapau € XyKadpamapd —Ta€K4acMMOH — OYnuo,
OYyIMHraHga KeCKMH  YTKHp  Oypdyak  Xocwia  KuiumO  Oykwiaaum — Ba
“KHCKUWIAPCUMOH KOMIUIEKCIIap XOCWJ Kwiaad. Bakr yrumm  Owuinax
XyKalpanap KUCKapaau, Iiap MAKIUHA OJaAu. SIHTM 03MKa MYyXUTHAA KOKKJIAap
gHa TAa€K4YaCMMOH INAKUIM XyXKalpanapra awiaHaau. bab3u  Typiapu
IIOXJIAHUIITa MOMMJI OYIMO, MUIICIMK XOCHJI OYIUIIMHUA OONUIaHFUY JaBPUHU
acnataau. MUKoOaAKTepUsAJap XaKUKUKA MUIEIUH XOCHJ KWIMaiauraH Oup
XysKkaiipany opraHumsMuapaup. Em xyskaiipanapy moxjiaHran €k OypuakCHMOH
OYu6 BakT YTUIN OMJIaH KOKKCUMOH €KU TYXYMCHUMOH XOCHiIajnapra OViuHaIu.
Mukobakrepusiyiap (aon xapakaT HaMo€H Kuimaiawiap. Kononusuiapu
MacTaCUMOH, IOMIIIOK, KYITMHYA KU3UJI, OJIOBPAHT, CApUK, SIIWI, KYHFUP Ba KOpa
panrra Oysran Oymaau. MukobOaktepusiaap opacuaa ogamiapia (CHji, MOXOB
KacCaJUIMKJIapUHU IOKTUPYBYM) Ba YCUMIIMKIIApAa (MOMUAOP PaKUHU IOKTUPYBYM)
KaCaJUIUK IOKTUPYBYM BaKWJUIAPU MABXKYIJUP. AKTHHOMMUETJApP - (JOTUHYA
actis — myp, myces -3aMOypy¥) HypJu 3aMOypyFiap KYINruHa BaKUJUIAPUHHU Y3
nyura oniaau. bynap oup xyxaiipanu 0ynu0, Xyxalpanapu MOXJIaHUO MULIETUN
xocunl Kwiaau. LIyHUHr ydyH XaM Talmku KYpUHHIIHWJAH 3aMOypyFiap OuiiaH
Vyxmam Oynaau. Munenuii urapuHuHr, rudiaapHudr auametpu 0,5-0,8 Mxwm.
O3uka MyXHUTIapuaa aKTHHOMHIIETIIAD MOMHUKCHUMOH, TyXOO0aCMMOH, YHCHMOH
€KU TepUCUMOH cyOcTpaT OusiaH Oupra yCcran KOJIOHUsIap XOCHI Oynamu. Yiap
MUATMEHTIIap XOCWJI KWIaJW Ba KOJOHUSJIAP XaBO PaHr, KYK, CHEX paHT, MYIITH,
KYHFUp, >KUTappaHrra OVsiaau. bab3u akTHHOMHMIIETIIAp Bakwiapu Komdopa,
noao¢gopM, aMMHUaK, MEBa XUIJIAPUHU aXXpaTaJu Xamja reoCMHH J1e0 aTanaguraH
MaxCycC MOJIJITAHUHT OOPJIMTH TYNPOK XUAUHU Oepaau. AKTUHOMMIIETIap opacujia
JOPUBOP MOJIajap - AHTUOMOTUKIAP XOCHWJ KWUJIaJuraHiapu XaMm TOIWJITaH.
CrpentoMuiieT/iap 03UKa MaHOallapura XyJia XxaM Tajab4aH 3Mac, IMIyHUHT Y4yH
ynap TabuaTna KEHr TapKajiraH. VYJap OpraHuK Mypakkad MoJaagapHu
MUHEPAITAIITUPUIT >Kapa€HUAa MINTUPOK dTaau. Onamiiapa aKTUHOMHKO3
KacCaJUIMKJIApUHU TapKaTyBYM NaToreH (opmanapu xaM 00p. AKTHHOMMIETJIap
¢k HypcuMOH (Hypyin) 3aMOypyFiaap TY3WIHMINN S>KAXATHIaH OakTepusiap Ba
TybaH 3amOypyfiapra yxmaiau (18-19- pacmmap). Yiaap morop 3amOypyriap
Owian OaxkTepusuiap Opacujard Typyxra MaHCyO, MabliyM IIAKJIJard SIPOCH
oynmaiiau. by rypyx rpammycOar Oakrepusuiapaup. AKTHUHOMHUIIETIAp
rudanapuauar y3yHaura 600 mxMm, sam 0,5 — 2 MKM Ba yHIaH y3yH Oynrad
HIoXJaHraH Mumenuit xocwn kwiaad (18-pacm). O3MK MyXUTHIArd MHUIEINAR
UKKHA XWI - Oupu cyOctpataa (cyOcTpaT MUICTUICH), UKKMHYUCH O3UKAa MYXHT
103acua (XaBo MUIEUIMHCH) OVimagu. XaBo MHIIETHICHIA criopajap eTHIIaIu.
AKTHHOMUILIETIAp TYNPOKIA, OPTaHUK YFUTIAp, YUPUETTAaH MOJJANIAP FO3aCUa,
OOLIOKAOII ~ YCUMJIMKIAp TaHacuaa yuypalau. YinapaaH CTPEeNTOMMIIMH,
OMOMUIIMH, TETPALMKINH, HECOMUIIUH, HUCTATUH KaOu aHTHUOMOTUKIIAP OJIMHAJIM.
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bab3u mnatoren Qopmanapu OMIIOK TYKMMa Ba CYSKIaQpHU SMHUPUO, OFUP
KAaCaJUIUK - aKTHHOMHUKO3HH BYXKYJra KEITUPUIIIN MYMKHH.
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46 — pacM. AKTUHOMHIIETIAP:
A — munenud; b,B - cnupan
criopabangiap; [ —TyFpu crnopabaHiap;
39 — mapCUMOH crnopajap; /[.— CHJIMHIPCUMOH CIopaiap

IIpoakTuHoMuueraap. IIpoakTmHOMMIIETIAD O3MKa MYXHTHAA aBBall
aKTUHOMHMILIETIapra yxmabd ycaau, MIOXJaHTaH CyOCTpaT MHIIEIUU aBBajl XOCHII
KWJIaau. AMMO TE3JIMK OMJIaH MULEIMIA KYHJAIaHT TYCUKJIap XOcui OyIanu Ba
KaJTa uimya, Taékya Ba KOKKJIapra OYynuHaau. YJIapHU 03UK MyXHUTHTa SKHIICA sTHA
MULIETUN Xocuil Kuiaau. KojmoHusuiapu akKTHHOMMIIETIApHUKUIAH (PapK KUIUO
XaMUPCUMOH  KOHCHUCTeHLuAra dra.  IIpoOakTMHOMHMUETIApHUHI  aupum
TypJapUrMHA XaBO MMUUEIMUCUHUA XOCWJI KWJIAAU. XaBO MHULEIUHUCHAATH CIIOpa
OaHIapuAa HUJIMHAPCUMOH criopajiap ByxKyara kenaau. Kynarypanapu panrcus.
bab3u Bakwiapyuiaruia TMrMeHTId 0y iaau.

47- pacm. AxtuHOMHIeTIap: Actinomyces verticilatus HuHr MyTOBKacHMOH
criopabaniapu
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AKTUHOMHULIETIapAa Oynanuran AHTOI'OHUCTHUK Xycycusariap
POAaKTOHOMHUIIETIapAa yMyMaH Oynmaiiau Exku Oy XyCyCHSAT KydCH3 HaMOEH
HaMOEH OYJIMIIM MYMKUH. AKTUHOMHMIETIIAD TYOPOKAA KEHI TapKaJraH.
AKTHHOMHKO3 OWMJIaH KacaJsIaHTaH OJaM Ba XaWBOH TaHAJIApWIAH aKPaTHO OJIMIIT
MyMKUH. bab3u  Bakmuiapy  MasKyp — KaCaJUIMKJIAPHU  Ky3FaTyBUMJIAp
xucoOananu. Bakwmiapugan Proacunomyces ruber (20-pacm), Pr. bovis  Ba
OalIKaJIapHU KYpCaTHIL MyMKHH.

T T

48 - pacm. [IpoaxkTuHoMuIieTIap: Proacunomyces ruber. MunenuiiHUHT
YMYMUM TY3WIUIIN Ba allpuM XysKaiipaiapra Oy IMHUO KETUIITN
MuxoOakrepusiiap. AKTUHOMHIETIIap TapTtubOura MukobakTepusiap
OWJIaCH XaM KupHO, yjap rpammycOar, ENUTMK BaKTHIa STWUJTaH Ba IIOXJIAHTaH,
xapakarcu3 taékuanapaup. Kanra munenuii Xocuia KWiIaJu Ba y TE€3rHMHA KaiTa
dbparmeHTiapra napuaaanu6 kataad. bynmuaub kynasay, cropa XoCuia KUJIMaiIn,
KV BaKHJUTAPH OJ1aM Ba XaHBOHJIAp/a Kacautuk Ky3rataau (21— pacm).
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49- pacm. Mukobaktepusuiap: A - M. mucosum; b — M.
rubrum; B-M. cyaneum;I" - M. bifidum; D — M. citreum; E
— M. filiforme

MuxkcodakTepusyiap - [IWIUMIIMK OaKTepUSJIAPHUHT JHT  FOKCaK
dbopmanapu 6yau6, 6ab3uaapy UIICUMOH, Oab3Uiiapu - KOKKIapra yxmad K3Tajau
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(22 - pacm). BynapHuHTr XysKaiipa MyCcTH 371aCTUK OVJITAHIUTH YUYyH XapakaTiiaHa
ONaJM Ba TaHA TY3WIMIIMHM Y3rapTHPamd. Y3H aKpaTraH CYIOKIHK &pIaMuia
XapakatiiaHa/li, XUBUMHIIApU HVK XyKailpacu WKkura OYiauHUO Exku YpTaaaH
TYCUK XOCHJI KWJIMO Kymasjayu Ba MEBa TaHa XOCWJI KWJIAau. YJap MeBa TaHACUTa
Kapab cucremara conuHaau. KaTTuk o3uka MyxuTuaa OakTepusiap KOJOHUACUTA
yXIIam KOJIOHHSIIAP XOCUI KUJIAIu.

50 — pacM. MukcoOaKTepUsJIapHUHT I[MHJIMMIIAK TaHACH:
1 - poliangium; 2- xondromitses; 3 - poliangium fizkum; 4 — mikokkus

[Ipokapuotiap oiamuaa 3HAOCIOPA XOCKI KHIIyBYU OaKTepusiap TOTHIITaH.
bynnait cropa xocwn KuiayBuM OakTepusiap Oamumnanap nedunaau. Cropa
XOCWJI KWJIMII XyCycusiTHUra sra Oynran Oakrepusuiap (taékuacumon) Bacillus,
Clostridium, Desulfotomaculum, Sporolactobacillus aBmogura kupaau, nry 6uiaxn
Oupra ymapra 0Oab3u IIAPCUMOH capuuHaimap xam kupaau. Cropa BereraTtus
XyKalpaHuHT uumaa xocws Oymamu. Opatma OutTa HIOCIOpa XOCHI OYnaau.
Crnopa BereratTuB XyXaillpaJlaH [UTOJOTHK, (UMOJIOTUK Ba KUMEBUU
xycycuarinapu Ounan ¢apk kKwiagu. Cropa BereratuB Xyskailpara HucOaTaH
IOKOPY HYp CUHJMPUII KypcaTkuyura sra 0Yiau0, oaauil ycyiapaa oysuiMmaiian.
VYnap Mypakka0, Kynm KaBaTiu KOOMKKa dSra. Yiapia TalllKd Ba WYKH KaJUH
KOPTEKC KaBaTjiapu MaBxXyaaup. KynruHa OakTepusslapHUHI TaIlKd KaBaTd
yCcTUJa siHa OUp CTPYKTypa - IK30cmopuyM KaBatu 0op. Kynruna Oaruianapaa
criopa XOCHJI OYJIuINMIa Xyskalpa makiu y3rapmaiian. by batsillyar cropa xocun
kv tany Baciilus asmoan Bakmmapuaa xysatwinaau. Clostridium asmogura
KHPYBYM OakTepusiapja KIOCTPUAMAT Ba TUICKTPUAHAT XHJI CIOpa XOCHII
oymasu.

Kynruna  npokapuOoTIapHUHT  yCTKM  KaBaTWAA  XyKaWpajlapHU
XapakaTIaHTHPYBYU Ty3uiamainap Oop. bymap xuBumumapaup. Ymap Oup Karop
TaéKyacuMOH OakTepusuiapaa, ©0ab3u OuUp KOKKIApaa, CHOupWwUiaiapia,
BUOPHOHJIAp/Ia Ba UIICUMOH OaKTepHsuiapa TOMWIAIA. XUBYMHIAPHUHT COHH |
tagan 100 Taraga Obuiagu. XuBuuHjapHuUHr Kanuaiaura 0,01 mxm atpoduaa,
y3yHiauru 20 MKM raya staaud. XUBYMHJIAPHU EpPYFJIMK MHKPOCKONM Kypcara
OJIMaWI{, LIYHUHT YYyH yJap JJIEKTPOH €KUM KOPOHFU MauJOHINM MHUKPOCKOILAA
Kypuwianu. bakrepusiap XWBUMHJIAPHUHI COHUTAa Ba JKOWJIAHMIIUIa Kapad
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Hazapuil KUcMmaa auTuO YTWIraHJeK XyXkahpa KyWujaard Turgiapra OYiauHaIu:
MOHOTpHXJIAp, JTodoTpuxiap,ampoTpuxjap Ba mnepurpuxiap. Cmopa XocHJI
OyiaumuHUHr ymMymud cxomacu. Crnopa Oaktepusi XyXKaWpacCHMHUHT TOIHT
Oynmuumaciurn Ba lluromnasma MemMOpaHaCMHUHr OYpTHO UYMKUIIM  Ba
HYKJICOUJTHUHT 03 MUKJIOpAAard LUTOIIa3Ma OWiiaH Oupra, XyKalpaHuHT M1y
KUCMU/JIAa TYTUTAHUIITUIaH XOCHII Oy Iau.

Cnopa xocun Oynummaa Oup KaH4ya Y3rapuunuiap pyu Oepaau, aBBaid
HyKJIeouanap MopdoJIOTHsICH Y3rapub, [OMajJoK TaHavajapra anjgaHajiu.
[IpoTomiazmManuHT OyHIal XojaTH mpocnopa aeimiaau. [Ipocnopa UKku KaBaT
[Muroriasma MeMOpaHacu OujlaH KOIUIaHAJIH. by wukku KaBaT opacu
NEeNTUAOTINKAHAH Ty3WITaH - KOPTEKC OWIIaH TYIaau.

Huoromona (1983) ciopa xocuia OYJIHIIMHKM 3JIEKTPOH MHKPOCKOIIIA
KYpuiran MaHOajgap acocujaa Kyduaarnda TymyHTupaau (27-pacm):

1) sHr aBBaJI XpOMATHH UITYaJIapH OUp Spra HUFUIaIu,

2) crnopaHH aXpaTyB4M TYCHUK (cemTa) XOCHJI OVyiaaw;

3) oHa Xy’)KalpaHUHT MPOTOILUIACTUHHU CerTa ypab oaau;

4) xopTekc IIAKIUIaHaJW, SBHU MPOCIIOpa  HMKKM KaBaT MeMOpaHa OwWiaH
Vpanaau,

5) cnopa KaBaTiapu IIaKUTaHA N,

6) oHa Xy»aiipa spu0 K3TaJM Ba MYMJAH STUITAH CIOpa aKpainO YUKaJIu.

Cnopa KaBaTh MaxCcyc CUHTE3JIaHTaH OKCHJI, JIIIHJI Ba TIIMKONENTHIapAaH
XocuJl Oyiamu. DNEKTPOH MHUKPOCKON EpAaMuia TaJKUK KUJIWHTaHAa siHa Oup
KaBaT - 9K30CHOpYyM KaBaTH OOpJIWIM aHUKJIAHIM Ba y Xap XWI IAKIUIH
MoJIaNap/iaH TalllKWJI Tomaau. XOCHJI OYJIraH CIOpaHWHT JUAMETPH Xy Kaipa
JTUaMETpUTa TOHT EKU call KaTTapoK XaM OyJau.

bab3u Oakrepusuiapnaa cropa XyKalipaHUHT OMp yuuaa Xocui Oyianw,
XyKaiipa KeHraiin6, OapabaH Ta€kyacu IIAKJIMHUA oJiagu. By xwnnmaru cropa
XOCHJI OYIUIIMIra MeKTpUAral TUI[a cropa XOCWJ OVIMIIN JeHuIaIu.

bab3u OGamumianapaa sca cropa Xyskaiipa Mapkasuja Xocus Oynu0, can
KeHTasu Ba Xy»Kaiipa AYKCMMOH IIaKJira KWpaad, OyHIal XoyiaT KyNnruHa
Clostridium aBnogura kupyBuu OakTepusuiapaa yupaiau. by xwimaru cropa
XOCHJI OYIUIIMra KJIOCTPUIMA THIIA CIIOPA XOCHII OYJIMIIN XaM JeHnIaau.

Baktepust xyxaiipacuaa xocui OYJiraH cropa KyNnmuHYa KaTTajaliMainiu,
XyXKahpa XaM aBBaJITM XOJIATUHU Yy3rapthupmanau. by Tumaaru cnopa XOCHI
KWIKIT  Oaryuuisp TUIAA CIIopa XOCWJI OYIUIM Aeiniany Ba Oy THUIAAry cropa
xocun oy Bacillus aBnoau Bakumnapuaa yupaiiau.

Erniran criopa BereratuB XyXaWpa J€BOPU IMAPYAIAHTAHWUJAH CYHT
TalllKapura YuKaau.

Cnopanunr yeumu. baktepus criopacu SXIIU IapoUTra Tyiica, MyXUuTHUHT pH-
U ONTUMYM JAapaxaza Oyica, cropa Te3 YCub YMKaau Ba CEKHH acTa OakTepual
XyKaiipara ailllaHaau, SbHU CHOpa aBBaJl CyBHM WIMMagud Ba  OYkaau, y
KaTTanamub TallkKd 2K3WMHA KaBaTH EpUiIaJy Ba WYUJAH MHTHUHA OWJIaH YpasiraH
(yeum TpyOkacu) OakTepusi Xyxaiipacu umkanu. KeWuWHuUanmk o307 OYyiran
OAKTEepUSHUHT y3alluIlIM Ba YIla y3ailraH Xy>KalpaHUHT OYJIUHUIIM Ky3aTUJIaIH.
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bakTepusutapHuHT Yeum yuyyH (pepMeHTIapHM aKTUBIAITUpPYBUM JI - anaHuH,
TII0K03a Ba MHE® monmapu 3apyp. bakrepus xyxkaiipacu 10, 100, 1000 #mnmap
JaBOMHJIa THUHY XOJIaTAa THPUK CaKJaHWIIM MyMKHH. bab3m  Oup
MUKpOOpraHu3MJIapAa  TeMIlepaTypa, KHUCIOTa, KHCIOpoJ Ba  Oollka
MOJJIAJIADHUHT STUIIMACIMIMIAH YJIAPHUHT Xy’Kailpajapujaa cucrajgap Manao
oynnu. bynap copa smac. Macanas,

ly  xunm  Tamkk  MIAPOWTAAH  Y3WHU  Myxo(daza  KHIUII
cuaHoOakTepuslapAa  aKWHETIap, MHKcoOaKkTepusuiapia  MHUKcocmopanap,
aKTUHOMHUIIETIIap/ia 3ca YHI0CIopaap XOCHI KWIHII Oniad 00paiu.

XuBuyunjap. bakrepusutap wuwkku Xuia  xapakamiadHaau.  CupnaHu0
XapakaTjgaHyBYd  OakTepusulapHUHT  (MHKcoOaKTepusiiap, OJITHHTYTYPT
OakTepusgapy) TAHACHHUHI TYJIKMHCHMOH KHCKApHINK HaTIKAchaa XyrKaipa
IAKJIM JaBpUil y3rapu® Typaad, HaTWKajga OaKTESPUSHUHI MabJIyM TypJaru
xapakatu coaup Oymamu. Cy3u0 xapakaTJIaHMUII XUBYMHIIApU EpJaMuia aMalra
omaau. MacanaH, cHOUpWIIaTap Ba KOKKJIAPHUHT Oab3uiapuaa OyHmai
XapaKaTIaHUIITHA Ky3aTUII MyMKHUH.

51-pacm. bakrepus kancynainapu

bakTepusiiap XWBUMHIAPUHUHT COHU Ba YKOMJIANTUINNIa Kapad Kyiuaaru
rypyxJjapra OyJauHau:
MonoTtpuxiiap - OakTepusi XyKalWpacCHHUHT OWp yuuaa OWTTa XWBUWH
oynanm;
JlopoTtpux - XykailpaHuHT OUp yuuja OUp TYI XUBUUHU OYIau;
AMPUTpUX - XyKapaHUHI MKKM Yy4HMJla WKKUH TYI XUBYUH OYyianau;
[leputpux - XyXallpaHMHI XaMMa TOMOHM XHMBYMH OWJIaH KOIUIAHTaH
oymanu (24-pacm).
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52- pacM. XMBUMHJIADHUHT KOMIaHUII  53- pacM. XUBYNHHUHT TY3WJIHIIIN:

TUILJIAPH; 1 - xyxaiipa myctu; 2 - [luTomnazmaTuk
1- MoHOTpHX; 2- T0GOTPUX; MeMmOpaHa; 3 - XUBUYMHIAPHUHT
3- neputpux; 4 - aMPpuUTpUX. MeMOpaHacH; 4 - XUBUHJIAPHUHT

JMCKacH, 5 - Onedaporiact

XWBUMHJIAPHUHT COHU XaM Xap xwi. Croupwmiamapaa 5 - 30 Taraua,
BuOpronnapaa 1, 2 ta éku 3 Ta XMBUMH OYynmO, ynap Xyxkailipa KyTOaapuaa
xownamraau. bab3n Taékuacumon Oaktepusiap - Proteus vulgaris, Clostridium
tetani kabmmrapnaa 50 - 100 ravya xuBunH O6ynanu. XuunanapHuHr 3Hu 10 - 20 HM,
y3yHiaurd 3 - 15 MxM. XUBYMHIIAp Y3YHIUTH OaKTepus KyJITYpaCHHUHT TaOuaTH,
03UKa €KM TalllKu MyXHUT TabCUpHTra Kapad xap xui Oynanu. XUBYMH KUMEBHMA
KUXATUIAH OKCUJ MOJiIa - diiareJUIMHAaH Ty3WiraH. XMBUMH OakTepus XaéTuaa
KarTa poi yitHaiinu. bakrepusimapau 0ab3u OUp 03MKa MyXHUTIApUaa XWBUUHCHU3
KMInG XaM YCTHPMII MyMKHH. Yeum (asacura Kapal, OaKTepHsIapHHHT
XUBYMHJIM Ba XUBYMHCHU3 JIaBpiapu Oyiaau. bakrepus XuBUMHUHU WYKOTCA Xam
sliaBepaad. XWBYMH 0a3ajJ IulacTUHKara Enuirad Oymamau  (25-pacwm).
[TnactuHka 5ca MHUTOIUIa3MAaTHK MeMOpaHa Tarujaa skoimamrad. basan Tanaua,
OakTepusiia MOTOp BasudacuHu OaxapuO, XUBUMHHU Xapakarra KeJITUpaau.
bazan TaHaua xuBUMH OWIaH WIMOK oOpkaau Oupukanu. bazan Tanada ¥3
HaBOatuma 4 Ta xanka OwiaH TabMHHIAaraH (25-pacm). Xajkamap CTepikeH
opkanu Ooup tm3umra oupnamanu (M, S, R, L - xankanap). By xankamap Oup -
Oupura HECOATaH XapakaTiIaHaIu, CTEPKEH dca XMBUMHHH XapaKaTTa KeITHPaIH.
Xapakar Te3JHrd TeMmIeparypa, OCMOTHK OOCMM Ba MYXHUT ENHUIIKOKJIUTUTA
oormuk O6ynaau. bab3u Gakrepusuiap 1 cekynna 1 Gaktepus TaHacu y3yHJIUTHYA,
O0ap3unapu 3ca 50 Tana y3yHmumrura THT Macodada xapakar kuiaagud. OpaTtaa
yinap TapTHOCHU3 XapakaT KWJaJu, aMMO yiiapja KUMEBUN Mojianapra HucOaTaH
TaKCUC XOJMCACHHHM Ky3aTujaau, OyHTa XeMOTAKCHUC Jehuica, KHCJIOpoJra
HUCOAaTaH XapakaTh aepoTaKcuc, EPyFIuKra HucbaTtan xapakaT o6yica hoToTakCcucC
JeunIaau.

®umopuii Ba Inaunap (OakTepHsUIapHUHT YCTKH KMCMUJIArd MHTHYKa,
uyronnuru 3 - 25 HM, y3yHaurd 12 am rada Oynran uriap, ® - NHIM KUHCUHA
¢bumOpuii). bakrepusiiapia XWBYMHIApIAH TallKapyd Yy3yH, WHIHYKA HII XaM
oymu6 yHra ¢umOpuil nedunamu. Ynap xapakaTdaH €KM XapakaTcus OYJIHIIM
MyMKHH. YnapHUHT y3yHauru 0,3 - 4 mxM, 5Hu 5 - 10 um 0ymu0, conun 100 - 200,
6ab3an 3ca 1000 Tara aTu6 60pagu.
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Oumobpuiinap MUJINH OKCWJIMJIaH TY3WJITaH. bakrepusinapaa
GbUMOpHITapHUHT OMp KaH4Ya TUNW y4dpalau Ba ynap QyHKIUsIapura xapad
dapknanagu. lllynapaan 2 THOM SX1MM ypraHuiras.

1-tun  kynruHa OakTepusiapna OynmmO, ymap yMyMHR  TUIIATH
bumMOpwuitnap nevimnanu. GumOpuitnap OakTepus XyKalpacCHHUHT MyXUTH OOIITKa
XyXaiipacura €Ky HWHEpT cyOcTparra ENUIIMIIMHU TabMUHIAWIN, CYIOKJIHK
103acyjia Mmapja XOCWJ KWIMIIKAA XaM unmatuinanu. [IyHuHr ydyH xaM yHU
ENUIIMII OPraHu JCUUIIl MYMKHH.

2-THII - )KUHCUH humOpuii - i 6ynu6 (F), y uum 6y kanaamgan nbopar.
by kananman OakTepusi KOHbBIOTAlMsIA KaTHamaérraH Oolka Oup Oakrepusira
reHeTUK Martepuan Oepaau. IlunmuHuHr Oomka OMp XyCycHsTH XaMm OYiau0, y
naToreH OakTepusuiapja XalBOH Ba ofaM Xy»Kaipajapura EHUIIHIIIA UIITHPOK
ATaIu.

[MuTomiazmaza xap XWJ IIaK/Ira sra IpaHyjajlap y4dpainjad. YJIapHUHT
XOCWJI OVJIWIM MHUKPOOPTaHU3MJIAp YCaJuraH MYXUTHUHT (U3UK - KUMEBHUI
XycycusTiapra OorMK OYnmuO, KupUTMaIap MHKPOOPTaHU3MJIAPHUHT JOUMMI
oenrunapu 3mac. KynuHua KupuTMagap MHUKpOOpraHu3Mjapra SHEpPrus Ba
yriaepoa ManOau OYViamO xu3Mar Kujiaagu. YJap MHKPOOpPTraHM3MIIAp SXIIH O3WKa
MyXUTHJA YcraHjgaruHa Xocwi Oyiaau Ba EMOH MyXUTra TyIIraHjga 3ca
capdnananu. Kupurmanap kaTopura riamkoreH (XaliBoH Kpaxmalin), rpaHyJi€sa, f3-
OKCUMOM KHCIIOTa, BOJIOTUH (moiudocdariap), OJTUHTYTYPT TOMYUJIAPUHU
KUPUTUIIT MyMKUH. KupuTManapHUHT XOCHJI OYIUIIM, KYTIHUHYA 03MKa MyXUTHHU
TapkuOura Oornuk Oynmaau. Macanan, TaxpuOanap €paaMuia TIUIEPUH Ba
yriieBojyIapra 0oil 03uKa MyXuUTHAA yCraH OakTepusuiapja BaJIOTHH, BOJOPOJ
cyndunra 60 MyxXHTAa 5ca ONTHHTYTYPT TYIJAHUIIM aHUKJIaHTaH. bab3u
ONTUHTYTYpT Oakrepusuiapuna amopd xommarm CaCOs; yupaihau. Ynapaax
Talkapu, OakTepus XyKailpacuna okcuuiap, ¢GepMeHTHap, YrieBojaJap,
amuHokucnoranap, PHK, nykneotummap, nurmentnap Oop. Xyxkaiipanaru
MOJIEKYJIAp OUpUKMallap Xy>KalpaHUHI OCMOTHMK OOCHMHMHM CakKjad Typajau.
bab3u Oaktepusiiap yriaeBojjapra 0ol Ba a30T KaM OyiaraH MyXUTIA YCHII
BaKTH/a HIWIMMILKK, XyXaipa aTpoduaa >koialrad KaTiaM - Karncylyia XOCuil
Kwiaau. by Xycycusarra KynruHa aipuMm KacaJUIUK TYFIUPYBYM OakTepusuiap,
canpodutinapaan sca Bacillus polymyxa, Azotobacter chroococcum Ba Gomrkanap
ora. Karmcymanap kynuHuYa ren KOHCHUCTEHIMSAAA OYnnu0, MHKPOCKOI OCTHIIA
TUPHUK XyKaupanapia sAxmu KypuHmanau. KarcynmamapHu aHuKiIam y4yyH
OysamHuHT Typau ycysuiapuaaH Qoiigananmwiaau. Cytok Tym (Tym OuiaH
nuctuiuianrad cyB 1:10 HucOataa apamamrupwianu) EpaaMuaa ““HeraTuB” OV
(HeraTMB KOHTpAcTJall) YCyJu SIXIIM HaTmwka Oepamu. YHra 3-5 cyTKamuk
azorcu3 Dmon Myxutuaa ycrupuiaran Azotobacter chroococcum kynrypacuHuHr
Ouomaccacu CONMHAAU. DXTUETIMK OWJIaH apaylalliTUPUIIAIU Ba KOILJIaFud OMHa
Ounan énmnuO, Ky3arunaau. [IpenapatHuHr ymymui Kopa (ouuma Azotobacter
chroococcum xyxaiipagapuau ypad TypraH paHICH3 HWHPHK Karcyajiap
KypUHAIU.
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MUKpOOpPraHU3MIIADHUHT ~ KOJIOHMsUTApU  [IAKJUIApU,  pPaHTd,  KaTTaJuTH,
KOHCHUCTCHIIUSACH, ONTHK XYCYCHUSATHTAa Kypa Typid TyMa"Haup. Xaso
MUKPOOPTaHU3MIIAPUHU TaxXJIMJI KWJIWII BaKTHIA, AaBBajo, KOJIOHUSJIAPHUHT
YMyMHIl COHHM XWCOOJIaHQqW Ba YHUHT AacOCHJa XaBOHUHT TapKUOWIATH
MukpoOigap  coHn  OMenssHCKMII ~ TeHryamacu — OyViimua  aHUKJIaHA[u:
_a-100-1000-5
~ 5.10-t
Bynna: x - 1 M3 xaBogaru MEKpoOGIap COHU;
a - JIMKOMYaJaru KOJIOHUSIAp COHU;
S - nuxonya 103u, cM? (78,5);
t - BaKkT, JIMKOMYa KaH4Ya MyJJaT OYUK TypraH BaKTU, MHH.;
5 - OMensgHCKHM XucoOu Oyitnua OeNruianral BakT;
10 - 5 mMmH maBomuja JuKoOYara YTUpUO KOJTraH XaBO XaKMH, JI
Xyucoomnaa;
100 - uykum 103 6eprad 103a, cM? XHMCOOU1a;
1000 - TexkmmpuIagUTaH XaBO XaKMH, J1 XUCOOHIa.
OnuHraH HaTwkamap JKajaBajl OwilaH COJUINTHPUO XABOHHHI  TO3AJIUTH
OelrmIaHaau.
OuMHran OWJMM Ba MaJIaKaJaH KeJaxkak uin gaoausaTaa doigajaHu:
MHUKpOOPraHU3MIIADHUHT TYPJIM 3aXHpa MOJJajap Ba Kalcyja TyTUIIHHU
aHuKam OaktepusiiapHu bepru anukinaruum Oyiinua Kalicu aBlioj, Typ Ba X.
KupuimHy aHUKTaHUIIAIA TYIUK MablymMoTra 3ra OynmHagu. OauHrad OMiIimM
Ba MaJlakajapAaH MHUKPOOHOJOTUSHHHT TYPJH coXajapuja HW3JIaHWILIAp OJIUO
Ooopunrangaru daonuataa GonaagaHuIaIu.

Nuau 0askapuil y4yH pyxcat oJIMiI CaBOJLUIapH:
1. AKTHHOMMIIETIIAPHUHT aXaMHUsATH HUMa aH noopar?
2.bakTepusIapHUHT KaHJal TypJaru CriopajapHH XOCHJ KH1aau?
3.TapcuMoH OakTepHUsITapHUHT KaHJal Typiaapu MaBxkyxd?
4 3axupa Mopaanap Ba KalCyJaHW Ky3aTUIIl Y4YyH KaHAall mnpenapar
Taépnanaau?
5.Ma3skyp uigan makcaa Huma?

Haszopam casonnap:
1.lllapcumon bakmepusniapHune KaHoau myprapu mMasicyo?
2. Yun axmuHomMuyemiaprHune Kanoatl mypaapu magxcyo?
3.bakmepusinap kanoaii xonamnapoa cnopa xocui Kuiaou?
4. Kancyna Humaoan mawkui monean?
5. 3axupa moooanap ea xancynranu Kyzamuul y4yH KaHOau ycyioa npenapamiap
mauépranaou?
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4-JlabopaTopusi umu: XaBo, Tynpoxk Ba CyB MUKPO()IOPACHHH YPraHMIIL.
Muxkpoopranusmiaapuu I'pam ycynuaa 0y Ba naeHTH(PUKAIMS KUJIMIIL.
(2¢)
Mamry10THHHT MaKcaau: XaBO MUKPOOPTaHU3MIIApH Ba Xap XWJI XOHAlIapJaru
MUKpOOJIap COHMHU aHUKJam. Maskyp nabopaTopusl WM TYpJIU XOHAJapHUHT
MUKpodiopacuHu ypranuira Oarunuianrad. JlaGopaTopust HIIMHU OaXKpHILIaH
MakcaJ Typiad XOHajmap MHUKpOQIOpacCMHM aHUKJIAIll XakKujaa axOoporra sra
oyumI.

OnuHraH MUKpOCKOIUK TaXJIWJ HaTWKajap Jlaboparopus nadrapura Kau
KWIMHAH.

Kepakau ac606-yckynaaap: MBP-1  Muxpockon, okyjsp, OOBEKTHB,
UMMEPCHOH MOH, OyroM Ba KOIUIaru4 OWHa, OaKTEepUOJOTUK  XaJKa,
MUKpPOOHOJIOTUK OOBEKT, CTEpUI O3yKa MYXHUT, JE€3MHOUKIMSIOBUA MOJJIA,
TEpPMOCTAT.

JlaGopaTopusi MIIMHM Oa)kapulia PpHosi KWJIMHAJIUIAH TeXHUKA
xaB(pcu3anK Koupagapu: JlabopaTopusi MalIFyJIOTIApUHUA OaxkapyBUM XaMmma
Tajabasap TEXHUKa XaBPCU3IUIM Oyinya WYpUKHOMa Tajabiapu OuiaH
TaHUIITUPWITAH OYynuIuIapy J103uM. Maskyp UIIHU Oaxapuiiia Tanada Typiu
XOHanapaaru Mukpodopa Typiapu Oyinuya MablyMOT/Japra sra OyIuiiapu
kepak. [llynunraek Ttamaba YKUTyBUM EKM JTaOOpaHTHUHT PYyXCATHUCU3 TYpIH
MO JIaJlapHH, acO00-yCKyHalIapHu —Y300MIMMYAIMK OWJIaH MIUIATUIIN MYMKHH
IMac.

Ha3zapwuii kucm: XaBo Typiau- TyMaH MHUKpOOpraHu3miapra O00il TaOuwmii
MYXUTIUD. YIapAaru MUKPOOPOTaHU3MIIAPDHU aHUKJIAI YUyH Xap XWJj, OJI1i Ba
Mypakkad ycymnapaan doipananunaan. Opnuii yeymiapra KoxHuHr “aykumr’
ycynmu kupaad. by ycyn OViinua KarTuk o3uka MyxuTiu Iletpu numkormuacu 5
MUHYT JaBOMHJIa MabJIyM XOHa/a - YKYB ayJUTOPHUACHA, KOPUIOPAA, OIIXOHAA,
OUYMK XaBOJa, JApaxTJIApHUHT Taruja Ba OOIKa >Koinapaa ouywiaaud. by mynnar
WYUJa MUKPOOPTraHM3M Xy’Kalpajllapy O3WKa MyXUT yctura tymaau. CyHrpa
[TeTpu MUKOMYACHHUHT KOTIKOFH EMWIAIN Ba KONMKOK YCTUTa KMM, Ka4OH, Kaepa
Taxpuba YTkazraHauru €3ub Kyimnanu. keiun Iletpu nukoOyacu TepMocTaTra
28-30° C ra kyiu6, 7 xyn moOaiinuaa ycrupuira Kyinnagu. Kynaii mapoutaa
O3MKa MYXUTTa TYILITaH XyXalpajiap Kynasav Ba Ky3ra KypuHyBUYd TyILIamiiap -
KOJIOHMSUTAp XOCWJI KWJIaau. Xap Oup KOJIOHHWS OWp XyKaipagaH XOCHJI OyiraH
ne6 xucoOnanmiaau. MUKpOOpraHU3MIIADHUHT KOJIOHUSJIAPH TIaKJUTapH, PaHTH,
KaTTAJIUTH, KOHCUCTCHIIUSICH, ONTHK XYCYCHSATHTA Kypa TypJid TyMaHaup. XaBo
MUKPOOPTaHU3MIIAPUHU TaxXJIMJI KWJIWII BaKTUIAa, AaBBajo, KOJOHUSJIAPHUHT
YyMyMHUIl COHM XWCOOJIaHagW Ba YHUHT AacoCHJla XaBOHUHT TapKUOWIArH
MHKpOOJIap corn  OMensiHCKMW ~ TeHriamacu  Oyinu4ya  aHWKJIAHAJW:

_a-100-1000-5

~ S.10-t

Bynna: x - 1 M3 xaBojaru MUKpoOGIap COHU;

a - TUKOIMYaJaru KOJOHUIIAp COHM;
S - nuxonya 103, cM? (78,5);
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t - BaKkT, JMKOMYa KaHYa MyJJaT OYMK TypraH BaKTH, MUH.;

5 - OmensaHckuit xucoOu Oyitnua OenruiaHral BakT;

10 - 5 muH nmaBoMuaa jmkoO4yara YTUPHO KOJTaH XaBO XaKMH, JI
XHCOOMIa;

100 - uykun 103 Gepran 103a, cM? XHUCOOUa;

1000 - TexmmpuIagIUrad XaBo XakKMH, J1 XUCOOHUIA.
OnuHran HaTwXagap KaaBal OWJlaH CONMUINTHPUO XABOHHHT TO3AJIUTU
OenruiIaHaan.

XaBo MuUKpoguiopacu. XaBo MHUKpodopacu TYNpoK Ba CYB
MuUKpodiopacu OuiiaH OOFJIMK, YyHKU XaBo Oyjap yCTHjaa >KOWamran Oyiaau.
Arap TynpokJaa Ba CyBAa MHUKPOOPTaHHM3MIJIAPHUHT KYMAWMWIIKM y4yH IIapOUT
Oynca, XxaBoJla MUKPOOpPTraHU3MJIap Kymas oJIMaiau. XaBora MUKpPOOPTraHU3MIIap
yaHr OujlaH Oupra KyTtapunaau, KEWHWH sHa TYNPOKKA YTaJlu. XaBoja O3UK
Mojanap  €TUIIMaraHjga €ku  yaTpabuHadima  Hypiap — TabCUpHUJAH
OakTepusUIapHUHT Oup KucMmu HOOy OYnanu. [IlyHuHT yuyH XaBojia MUKpOOJap
COHH TYIIPOK Ba CyBJarura HucabaTaHn kaM Oyiamau.

XaBo MHKpoduiopacuia KOKKIAp, capluHaiap, Ta€K4aCHMOHJIAp, MOFOP
3aMOypyFJIapUHHHT ~CIIOpaJlapd, Typyuulap Ba OOIIKa MHKPOOPTraHU3MIap
yupaiiau. [llaxap XaBocuga MUKpOOpraHU3MIIap KYI, KHILJIOKIAp XaBOCUAa KaM
Oynanu. AliHMKca YpMOHIap, TOFIap XaBocu To3a Oynanu. Ep ro3ura sikuH XaBo
TapkuOuga MUKpOOIap COHM Kym OO, OKOpUra KyTapuiraH caiH kamaiino
OopummHy Mumyctur Kysarrad. 1m® xasoma 5000—300000 ra sxkun OGakrepus
Oynuiu anukanrad (16-xaasan).

E3na, 6axopna, Ky3ga MHUKPOOPraHM3MIap KYm Oyica, KMIIIAa KaMasjiu.
bynu napmwxiuk Muxkens texmupran (17-xanaan).

bakrepusimap  opacuaa  Kacall TYFOAMPYBUM  BaKWUIApU  XaM  KYII
yuypaiam:  cuil  TaéK4yalapH, CTPENTOKOKKIAp, TPUIII BHUPYCIApH, KyKHyTanl
TaéK4yacu Ba OOIIKaJIap aHa IIyjap >KymiaacuaaHaup. ['purmil, Ku3aMuk, KYKiyTan
dakaT XaBo TOMUWJIApU OPKAJIU IOKaJW, SbHU aKCHpraHjga maijga  aepo3oll
TOMYMJIap  Yy3uja OakTepusuiap TyTran OynmO, XaBora Tapkaiaiu, aTpodiaru
oJlamjiap Hadac OJUIIN HATHXKACH 1A KacaJUlaHaH.

WNun ¢pacnnapura Kapad MUKpoOJIap COHUHHUHT Y3rapuiIn

Wun pacimapu 1M xaBomaru 1m® XaBogaru Morop
OakTepusiap COHU 3aMOypyFiap COHU
Kuma 4305 1345
baxopna 8080 2275
Esna 9845 2500
Kyzna 5665 2185

DyHUHT OJNIMHM ONMII Makcaguja SIIANAUTaH XOHAJIap XABOCHUHU JIOUM
To3anab Typum 3apyp. Esma kydamapra cyB cenm0, YaHT KyTapMIMACIHIWIa,
KYKaJIaM30pJallTUPUII  MIJIapura axamust Oepumn kepak. Wraabapriu
YpMOHIIapra caéxaT KWIHII OJaMHUHT CAJIOMATIUTH YUYH MyXUM axaMUsTIa dra.
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XaBo Mukpodopacu TynpoK Ba cyB MUKpodopacu OuiaH OOFIIMK, YYHKH
xaBo Oymap ycTuaa KoWnamraH Oymagu. Arap TYmpokaa Ba CyBja
MUKPOOPraHU3MJIADHUHI  KYMalMIIA  y4yH  IIapouT  Oyica,  XaBoja
MUKpPOOpTraHu3MiIap Kymas olMaiau. XaBora MHKPOOpPTaHH3MIIAp YaHT OusaH
Oupra KyTtapuiaaud, KEWMWH sHA TYOPOKKAa VyTaau. XaBoja O3UKa Mojjaaiap
eTHIIMaranjaa €ku yiapbTpaOuHadIIa Hypiaap TabCUpHAAH OAKTEpUSIAPHUHT OUp
kucMu HOOyxa Oynamu. IllyHMHr y4yH xaBoja MUKpOOJap COHHM TYIPOK Ba
CyBJarura HucabaTtaH Kam OYJasu.

XaBo MuKpoduopacuaa KOKKIAp, capliuHaiap, Ta€K4aCHUMOHIAp, MOFOpP
3aMOypyFJIapUHUHT  CHOpajlapy,  auuTKd  3aMOypyfiapu  Ba  Ooilka
MUKpoopranusmiap yupainu. Illaxap xaBocuaa MHMKpOOpraHuW3Miap Ky,
KUIIJTIOKJIap XaBOCHIa KaMpoK OYiamu. AHUKca YypMOHIap, TOFIap XaBOCH TO3a
oynaau. Ep ro3ura siKuH XaBo TapkuOuga MUKPOOIap COHM KYT OYIu0, roKopura
KyTapwiran caiimi kamaiin6 Oopummau E.H.Mumyctun ky3arrad. 1 M3 xaBoaa
5000-300000 ra sxuH OakTepus OYIUIIN aHUKTaHTaH.

bakrepusiiap opacuaa KacalUIMK TYFAMPYBYM BaKWUIApU XaM  KyI
yuypaiau: cuia  TaékKuallapd, CTPENTOKOKKIAp, CTa(UIOKOKKIAp, TPpHUII
BUpYyCHapHu, KykiyTan Ta€kdyacu Ba OollKajiap aHa MIyJjap >KymiIacHUIaHIUP.
['punn, Ku3aMuK, KyKidyTanm ¢akaT XaBO TOMYMWIAPU OPKaIU IOKAJIW, SHHU
aKCHpraHJa 4YUKaJuraH maiia a’3po3os TOMUWIap y3ujaa OakTepusiap TyTraH
O0ymu0, xaBora Tapkajdadau, arpodjard ojamiaap Hadac OJUINIKA HaTHXKAcHIa
KacaJUlaHaJIH. ByHUHT OJIIMHY OJIMII MaKCaJWuJa SIIaiural XOHalap XaBOCHHU
mouMm  To3anab Typum  3apyp. [B3ga  Kkyuyamapra CcyB  cenmb, YaHT
KYTapWIMACIUTUTa, KYKaTamM30pJalITUPUIL WIUIApUra axamusaT Oepulll Kepak.
Hrnabapriu ypmonmapra caéxat KWIHII OJAMHUHT CAJIOMATIUTH YYYH MYXUM
axaMmusATra sra.

XaBo TypiM- TyMaH MHKpOOpraHusmiapra ©Ooil TaOUMil MYXUTAUD.
VYnapaaru MUKpOOpOTaHU3MIIAPHU aHUKJIAII YUYH Xap XWJI, OJJAMA Ba Mypakkad
ycymapaan  goipananwiaau. Opauit ycymwiapra KoxHuHT “‘aykunr”  ycynu
kupagu. by ycyn OVitmya KarTuk o3uka Myxutiau Ilerpu naukomvyacu 5 MUHYT
JABOMUJAa MabJIyM XOHaJa - YKYB ayAUTOPUSCUIA, KOPUIIOP/IA, OLIXOHA/A, OUYUK
XaBo/a, JapaxTJIApHUHT Tarujaa Ba OoIlKa *oiapaa ounyaau. by myaaat nunna
MHKPOOPTraHU3M XyKaupanapu o3uka MyxuT ycrura tymanu. Cynrpa Ilerpm
JUKOIMYAaCUHUHI KOINKOFM €NWIaJd Ba KONKOK YCTHUIa KHM, KadoH, Kaepzaa
Taxpuba YTkazraHiuru €3u6 Kyiminanu. keiiun Iletpu nmukoOyacu TepMocTaTra
28-30° C ra kyiub, 7 kyn MoOaiinuaa ycrupuiura Kyhiutamy. Kynail mapontaa
O3MKa MYXMTTa TyLITraH Xy)kaupanap Kynasau Ba Ky3ra KypuHyBYM TyIuiamiap -
KOJIOHMSUTAp XOCWJI KUJIaJu. Xap Oup KOJIOHUs Oup XysKaipagaH XOCHJI OynraH
ne6 xucoOnmaHunaan. MUKpOOpraHU3MIIAPHUHT KOJIOHUSJIApU IIAKIUIApH, PAHTH,
KATTAJIMTH, KOHCUCTEHLIUSICH, ONTUK XYCYCHSTHIa Kypa TypJid TyMaHaup. XaBo
MUKpPOOPTaHU3MIIAPUHU TaXJIWJI KUJIUII BaKTUAA, AaBBajo, KOJOHUSJIAPHUHT
YMyMHUIl COHM XHCOOJIaHaJW Ba YHUHI AacoCHJla XaBOHUHI TapKUOUJaru
MUKpoOmap  conn  OMenssHCKMWA  TeHriamacu  OyinWya  aHUKJIAHAIW:
= a-100-1000-5

S-10-t
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Bynna: x - 1 M3 xaBogaru MUKpoOIap COHM;
a - TMKOIYaJaru KOJOHUIIAp COHM;
S - nukomya o3u, cm? (78,5);
t - BaKT, JMKOMYA KaHYa MyJJaT OYMK TypraH BaKTH, MUH.;
5 - OmensaHckuit xucoOu Oyitnua OenruiaHraH BakT;
10 - 5 muH nmaBoMuma jmkoOuyara YTUPUO KOJTaH XaBO XaKMH, JI
XHCoOHaa;
100 - uykum 103 6eprad 103a, cM? XHUCOOU/1a;
1000 - TekmmpuiIagIUraH XaBo XakKMH, JT XHUCOOHUIa.
OnuHraHn HaTWXanap JkKaaBan OuWilaH COJMINTUPUO XABOHUHT  TO3QJIUTH
OenruiIaHaIn.

MukpoOuosorus amanu€tuna Oaktepus Xyxadpagapuau ['pam Oyiinua
muddepennuan 6y ycyiu KeHr Tapkairanaup. by ycynna 6ysim 1884 - iiunu
naHusuik oauM X. I'paMm TOMOHMAAH KUPUTWITAH Ba yiia AaBpaaH Ooiuiad
nuarHoctuka Oenrucu cudartuga unulaTuiaagud. baktepusuiap rpammycOat
(I'pam+) Ba rpammanduii (I'pam-) ne6 dapknanagu. I'pammycoar OakTepusiapHu
reHIUaHBUONET OVErm Ousan OYys10, Oab3u Mojnanap OujgaH MIUIOB Oepud
(mporpapnuBanme), cynrpa 96°-1u stanon 6uiaH uiuIoB Gepuica OuHadIIa paHr
cakjiann® kojaau. ['pammanduii OGaktepusuiapja 3ca, TEHIIMAHBHOJET OwWJiaH
Oysuica XxaM, ATAHOJ TabCHP ATraHja PaHTCU3IaHUO KOJaau. YJIapHU KyIIumya
oupopra OVEk MacanaH, ¢pykcuH OunaH Oysiim myMmkuH. [lynnai kumm0, ['pam
ycyiquaa OYAIIHUHT OOCKUYIApPUHM amMajira OIIMpraHjaH CYHI, TpaMmmycOaT
OakTepusutap 6uHadIa panrra, rpaMmmaHGuiIapu 3ca - KU3WI paHrra 0ysuiau.

Tynpokaa kyaa Ky MUKpPOOpraHU3MIIAp y4pauau, sbHUA Oup 1T Tympokna
MUUTHOHIA0 €ku mMwuMapaiad Oakrepusi OYmamu. XaBo Ba cyBra HucOaraH
Tynpoknaa Oaktepusuiap kyn OVmamu. Tynmpok acocuwit manb6a OynuO, yHAaH
MUKpOOJIap XaBo Ba cyBra ytub Typanu. Tynpokaa Typiu-TymaH OakTepusiap,
aKTUHOMULETIAp, MOFOopJiap, auyuTKWiIap, CyYBYTiIap Ba CoOJAJla XaWBOHJAp
yUpanan.

bab3u onumnapHHHr xucoOmammua, lra xaljganaaurad epHUHT 25¢Mm
YyKypJuKKaya OynraH karjamuga 3—5 TOHHaraya OakTepusi yupap DSKaH.
bakTepusitapHUHT  TYNMpOKIa TapKaJIWIIA TYNPOKHUHT XYCYCHSTHTAa OOFJIUK
oynmamu. Tympokka TyIlIraH YCUMJIMK Ba XaWBOHJIAp KOJJAUFU XHcoOuWra
MUKpPOOpPraHU3MIIAp JKyJa KymanuO keramu. Tympoxmarm MHKpPOOPTaHHU3MIIAP
COHM TYMPOKHUHT TypuTra, (PU3MK-XUMUSIBUN XOCcajapura Ba MKJIUM IIapOUTHTA
K¥ypa xap xui 0ynanu.

TynpoKHUHT 1032 KUCMHUJA MUKPOOIap Kym Oynmaau, macTra TyHITaH cCailuH
YJIapHUHT COHU Kamaiimb Oopagu. Mukpoopranmsmmuap kympok 10- 15cm mm
Karjaamjaa Kyn Oyianu, yyHKH Oy epra Ky€ml Hypiapu TUK TyLIMaiiau, O3UK Ba
HaMJIUK etapiu Oynanu. Yykyp Kariammuapaa Oynap kaM Oynagau, YyHKHA TYHpPOK
Tabunii GuabTp BazudacuHu Oakapaau Ba OaKTepHUsIIApHU €p OCTH CyBJapura
KaM YTKa3aJu.

Tynpokna Typiau-TymaH (GU3HOJOTUMK Trpynnaiapra MaHcyO Oynran
a’pobnap, ana’pobsap, camnpodurtiap, HUTpuduUKaTopiap, azoTdukcaropiap,
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LEJUTIOJIO3aHM  TapyajOBUMIIAp, OJTHUHTYTYpT OaKTepusiiapy, CIopa XOCHII
KMIyBUMIAD Ba CIOpPA XOCHI KHIMAMINTaH BaKWLIApH KEHT TapKauraH. Mui
dacmnapura Kapad TyMpOKIard MUKPOOPTaHU3MIIAP COHU XaM y3rapu0 Typaju .

E. H. Mumyctun ¢ukpura kKypa, TyHpoKAard OpraHuk Mojaajiap
napyajgaHraHaa  OakTepUsUIapHUHT  OWOIICHO3Napu  aJMaliMHUO  Typaju.
ABBaJirn4a, TYIpoKJa T€3 Ba OCOH NapyalaHaJiuradH Mojaanap OyiaraHja, acoca
cropa XOCWJI KWIMaWAuraH Ta€KYaCUMOH OakTepusuiap KEHI TapKalald,
KeMMHYAIUK YJIAPHUHT YPHUHU CIOpa XOCWJ KWIYyBYM a’po0 Oakrepusiiap
SrajyIani .

Tynpoknaru MuUKpoopraHu3miiapHu xucobnam yuyn 1924 iwmm C. H.
Bunorpanackuit sHrM MeToj HWILIA0 YWUKAW. YHUHI MOXHUATH KyWHJarujaaH
nbopar.

MabiayMm XakMaara KM MUKAOPAArd TYMPOK CYCHEH3USICHIaH O0JIu0 cypTMa
(Ma30K) Taii€praHaau, CyHrpa y kapOoJa KUCIOoTaga SpUTUITaH SPUTPO3UH OuliaH
Oysu1aiu Ba MUKPOCKOTIIa KYpUO MUKPOOPTraHU3MIIap COHU XMCOOIaHaH.

®. H. I'epmaHoB 0aKTEpUOCKONMMK METOJHHU SIHaJAa MyKaMMaJUTAIITUPAU. Y
TyOpoOK 3appavajapura oml Ty3u OuiaH Tabcup 3Taau. Hatwxkana Tynpok
KOMIUICKCUJIaH KaJblluid Ba TYNPOK 3appayacd HWYUJard Ba YCTUIAru
Oaktepusuiap Oymaiau. by weton Owmnan xucoOmaranna, Ir Tynpokaaru
OakTepusutap conu 10 mummapara errad. Tynpokka X1y MOUIoB Oepuiica, epaa
OaxkTepusIIap COHMHUHT OPTUIIMHU WIMHUN MabJIyMOTJIapUAaH KYpUIIl MyMKHH.

Tynpok xocus1 OYIuII nporeccuaa TUPUK OpraHU3MIIAPHUHT: OakTepusiap,
3aMOypyFiap, uHpy3opusiiap, CyByTiaap, YCUMIMKIAPHUHT WIIU3U Ba OUp KaTop
XaWBOHJIAPHUHT aXaMUATH HUXOSTAA KaTTaaup.

CyBna xyga Ky MHUKpPOOPTaHH3MJIAp y4pauau, YyHKA CyB TaOMHA MYyXHUT
xucobnanaau. CyBra MUKpOOpraHu3MiIap TYHNPOKIAaH YTamu. Arap CyBla O3UK
Mojajanap erapau Oyica MHKPOOPraHM3MIIap COHM JKyAa Kymaiunb® KeTauu.
AMHUKCA YUKUHIU OKaBa CyBja OakTepusiiap Kyn Oymaau. ApTe3uaH KyAyKilapu
Ba OyJOK CyBJIapu 3ca ToO3a XHUCOOJaHaaW, yiapjaa OakTepusiiap Aespiiv
yupamaigu. ApUK Ba XOBY3 CYBJIApHIA, allHUKCa apuK CyBUHUHI 10cm rava
OyJraH 4yyKyp KUCMHUAa, KUPFOKKA SIKUH »ollap/ia MUKpOOIap COHU KyT OYau.
KuprokaaH y30KJalraH capud Ba 4YyKypJallraH capd MHUKpoOjap COHU Kamas
oopamnu. 1 mi to3a cyBga 100—200 mona mukpo6 yupaca, udiaoc cysaa 100000
nan 300000 raya Ba yHIaH Ky Oynaau.

MabiayMKH, OKaBa CyBja ydpalaurad OakTepusjiapra JICHTU3 CyBU CalOuit
tabcup dTaau. Macanan, Kapnentep Ba morupanapu (1938) anuknam Oyitnya,
neHru3 cyBu 30 MHHYT MuMJa oKaBa cyBaaru OaxrtepusiapHur 80% Hu HOOYA
kwirad. Pozendensa Ba [[0606ens (1947) nenru3 cyBuman aHTHOMOTUKIIAP XOCHUIT
KiIyB4YM 9 Ta ¢popma Torraniap, Oy aHTuOMoTHKIap O601IKa dhopmanapra canoui
TabCUP TTaH.

AXOJIMCH 3UY KOMIAIraH epiiapAard CyBa MUKpoOap *Kyna Kym Oynanu,
maxap/iad cyB 3—4 KM Hapu yTrad, MUKpoOiIap COHU siHa KaMasiii. ByHUHT Oup
KaH4a cababyiapu 0op: MeXaHUK My OuaaH MUKpoOJap CyB Tarura 4ykajau, CyBia
O3UK Mojjajap Kamasad, 0eBOCHUTa TyLITaH KyE€Ul HypH ylapra caiOuil TabcUp
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3TaJl, MUKPOOPTaHU3MIIAPHUHT OMp KUCMUHU COJJIa XaBOHJIAp UCTEbMOJ 3TAIU
Ba Oomka ¢akropiap cabad oymaau.

[TaTtoren wmwukpoOmapaan Opyunemnés, Tyiaspemus, mnapatud, Au3eHTepus
tTaékuyanapu, Ba0o BHOpPHOHM Ba OOIIKalap OKaBa CyBJAa y30K MYyZJAAT SIIAiIu.
KopuH THU Taékdacu 21 kyH, my3aa 60 kyH Ba okaBa cyBaa 6—30 KyHrada
AIANN.

CyBHu To3anam. To3ajamr ydyyH CyB aBBaJl MaxCyC THUHIUprawiapaa
TUHIUPWIAIU, OyHJIa MUKPOOpPTraHW3MIIApHUHT 75% uykanu. Uykui npoieccu
Te3 OOpHUIIM Y4YyH CyBra KOaryJisHT (OXak €KM TJIMHO3EM) KYIIWIaId, CYHrpa
Maija maran Ba KyM opkanu ¢uibTpiananu. lllynnan keiiun sca XjopiaHaaw.
CyBHHUHT TapKuOuary nuak Taékuyacu TUTP opkKanu anukitanaau. Arap 300—500
MJI CyBIa Oup JIOHA MYaK Ta€Kyacu TOMWJICA, CYB TO3a XucoOJaHaIM, IIyHIaH
KeWrH Oy CyB BOJOIPOBOJ OPKaJIN axoJura o0opusaiu.

Nyak taékuacu (E. coli) yupaiinuran CyBHMHI 3HT KaM MHUKIOpU (MJI.J1a)
coli-TuTp aennaau.

Koau - mHaekc 1e0 aramagurad CyBHUHI siHA OUpP TO3aJUMK KYypCaTKU4YU
O0ynuo, 111 cyBaa yuypailAurad Kojau TaéKYaIapUHUHT MUKJIOpHUTra alTUIa Iu.

OumHran OwiaIMM Ba MaJlaKaJaH KeJjJaxxkak W (QaoausaTaa
¢poiinanannm: MuUKpoopraHu3miiap Xamma >Koija MaBxyaaup. Mabiaym Oup
MUKPOOPTraHU3M TYpUHHU aXpaTHO, YHUHI XyCYCHUATIApUHU YpraHuiaa OObEKT
Oomka MukpoduopagaH Xoau OYIMIIM Kepak. ByHMHr ydyH 3ca acenTuka,
CTEpWIIMKKa KaTTa axamusT Oepuin kepak. OJuMHraH OMJIMM Ba MajakajlapAaH
MUKPOOMOJIOTUSIHUHT TYpJIM CcOXaJlapuja U3JaHunuiap onubd OopuiraHaaru
daomusTaa Gorgananuagu.

Nunm 6axapuin y4yH pyxcat OJIMII CaBOJLJIAPH:
1.XoHanapraru MUKpoQIOpaHM aHUKIAIl KaHAal ycynja aMalira Olupuianu?
2.I'pam ycynuaa mpenapatiiapHH Kaiiaan Tan€piaaHnaam’?
3.MuKpOOpraHM3MIIAPHUHT TpaM ycyauaa Oysuuimra cadad?

4. Tynpok MUKpO(IOpacu TApKUOUHHU YPraHUHT
5.CyBza y4poBYM MUKPOOPTraHU3MIIapra MUCOJUIAP KEATUPUHT
4. Ma3sKkyp uIlIaH MaKcaJl Huma?

Has3zopam casonnap:
1. Xonanapoaeu mukpoopeanumsiap Mukoopu Kania oyiuuu kepax?
2. Tynpoxoacu MUKpoopeaHum3iap MuKOOPUHUHR V32apuuilap Humaza 002nuK?
3. I'pam manghuii baxmepusinapea Mucoiiap Keimupune?
4. Cysoaeu bakmepusniapea MUCOLLap Keimupune?
5. pam ycynuoa d6ysanuwea cabab numa?

13-JIaboparopus umm: Crepusiam ycyaiapu. CoByK Ba HCCUK CTePHJLJIAIT
TYPJAPU.ABTOKJIAB OMJIAH MILJIAI KOUJAJIAPY OWJIAH TAaHUIIMIIL.
Muxpoouosiorus JadopaTopusicuia HILIATHIAAUTAH 03yKa MyXHTJIap Ba
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yJapHu TaiépJiam. JJeKTHB 03UKA MYXUTJIAPU TAPKUOU OMJIaH TAHW UL
Ba YHI'a MUKPOOPIraHU3MJ/IAPHHU IKUII. AMMOHM(UKALMSA Kapa¢HU. (2¢)

MamryJOTHUHT MakKcaau: MUKPOOpPraHUMIAPHA TYpPIU-TyMaH CTEpUILIALI
ycyjulapu  OwiaH — TaHummm. — Maskyp — ynafopaTopusi — MIIM  TypJiu
MUKpPOOpPTaHU3MIIAPHU HACJICU3JIAaHTUPHIIL, ac600-yCKyHanapHu
3apapacu3NaHTUPUIIHUA YpraHuiura OaFuIIIaHTaH. JlabGopaTopusi UIIUHU
OXpHUIIIAH MakKcaj TYpJiW CTepUIU3alMs YCyJUIapu, HILIATUIaaAurad acOo0
YCKyHAJIapHUHT TY3WIHIIN XaKu1a axooporra ara 0ynui.

Kepakau ac606-yckynaaap: MBP-1  Muxpockon, okyjsp, OOBEKTHB,
UMMEpPCUOH MOH, OyioM Ba KOIUIaru4 OWHa, OaKTEepUOJOTUK  XaJKa,
MUKPOOHMOJIOTUK OOBEKT, CTEpUSl O3yKa MYXHUT, A€3MHOUKIUAIOBYM MOJJA,
TEPMOCTAT.

JlaGopaTopusi MIIMHM Oa)kapulia PpHOsT KUWJIMHAIMIAH TeXHUKA
xaB(cu3anK Koupaaapu: JlabopaTopusi MalIFyJIOTIapUHUA OaxkapyBUM XaMmma
Tajabasap TEXHUKa XaBpCU3IUI¥ Oyinuya WYpuUKHOMa Tajabiapu OuiaH
TaHUIITUPWIITAH OYIuIIapu Jo3uM. Maskyp uIIHM Oaxkapwuiiga Taiadanap
TYypAX MHUKPOOPTaHU3MIIAPHH, acO00-yCKyHalapHU 3apapCU3IaHTUPUIL, SBHU
MUKpPOOPraHu3MJapJaH XOJM KWIUII yCyJUIapH, CTEpWIM3alus amMajra
OLUMpUJIAAUTaH acOOOJapHUHT TY3WIMLIM XakKuJa  MabjJyMoTiapra  dra
oymuuutapu kepak. llynunraex tanaba YKUTyBUM €KUM JJAOOPAHTHUHT PyXCAaTHUCHU3
TypJid MOJAJaJapHu, ac000-yCcKyHajmapHu Y300ImMMYaIuK OWiIaH HILIATUIIH
MYMKHH 3Mac.

Hazapumii kucem: Crepwmnam (motunHua Sterilis - Hacicus) ¢usumk Ba
KUMEBMI  ycy/utap  E€paamMuia  MHKPOOPTaHM3MIIAPHU  YIAMPHUIIIUD.
MuxkpoOuosnoruss amanuéTuga CTEPHIIIAIl SHT acOCHil Ba 3apyp ycyJulapiaH
oupuanp. v dakar cTepuIUIaHaéTraH 0OBbEKTHUHT CUpTHUAATH
MUKpPOOpPraHU3MJIApHU  YIaupuOruHa Koimail, Oanku OO0BEKT HWYuAaru
MUKPOOPTaHU3MIIApHA XaM Yinaupaau. O3uKIu MyXuTiap, WAUILDIap, Xap Xul
acOo0sap Ba Oomika Hapcanap crepuiiaHagu. KinuHuk Ba npoduiiakTuk THOOUET
YU4yH CTEpWUIALIHUHT aXaMMITH KaTTa. MUKpOOpPraHuU3MJIApHU VIJIUPHUIL O3UK
MOJJJAIapHU  KOHCEpBAJIAIHUHT acocuaup. CTEpUIUTAIIHUHT TYpAH yCyJUIapH
oop: OyFf, xaBo, KUMEBUN, MOH HypJIaHUII Ba Oomka ycysuiap. Kaiicu ycymuu
TaHJIall YpraHuiaaérraH OObEKT, YHUHI KYJJIAaHWIMIIM Ba KaHJall ammaparypa
oopnurura Oormukaup. CTepuiuiam ycyju acocaH 2 rypyxra OYJIuHaJAHU: UCCUK
CTEepUJLIAIIL, COBYK CTEpHILIAILL
Hccux cmepunnaui:a) GroMOUpIIanI - 0J0BIa KU3IUPHIII,

0)KYypYK UCCUK TabCUPHAA CTEPHUILIAILLI,

B) KaWHatum - aiipum Oyromyap (Metamn ac6obap,
bunTpau memOpaHanap) 6ab3aH AUCTWIIAHTAH CyBJa Y30K KalHATHII JaBOMHIA
CTepUIIaHAIHN,

r) yryBuu map €pmamuia Oyfnam - Oy ycyiaa cTepuuiall
mebepuaaru 6ocumaa Kox anmapatuma amanra omupuiaim,
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1) TacTepu3alis - KUCMaH CTepHIIaml €Ku TYJIUK OyamaraH
crepwian 0y, yau oupuaun 0yimo [lactep TaBcus Kuiras,
€) aBToKiIaBaa OocuM ocTHaa TyHuHTaH OyfF Epaammuaa  CTepuIUIall
(aBroknaBnam). by ycynman amanna keHr (oipanaHuiIagy, XyCcycaH MEIUIMHA
Ba MHUKpOOMONOTHs aMaluéTAa KEHT KYJJIaHWIagu. ABTOKIABIAIl acocaH
MaTepualapHi TEPMUK Kamepasa, arModepa OOCUMH IOKOpHU OViraH TYWHWHTaH
OyF €paamMua KU3IMPHILTa aCOCIaHTaH.
Cogyx  cmepunnawt  ycyiiapu:a)  GUITPAX  CTEPWIAIl  MUKPOOUOIOTHUS
aMaMéTuAa KEHT  KYJNaHWIAaIu:3eUTI (GUITpiapu, MmamMOepiaH, IIUIIagaH
KWJIUHTaH GuiaTpiaap, MemOpaHanu GuiaTpiap),

0) ynrpabunadia Hypiap,

B) rasnu crepwniami(yaap Typid ra3 apajammMacy épaamua
Maxcyc TepMEeTHK ENWiIaJiuraH ammapamiapjia oiud Oopuiiagu, HT caMapaiu
apayanMa dTHJIEH OKCUIH Ba METUJ OpOMUJUIHP),

r) ne3uH(eKIus.

Crepwmuiam (motuHua Sterilis - mHacncus) ¢u3mk Ba KUMEBHIA ycyiuiap
épaamMua MUKPOOPTaHU3MIIAPHU YIIUPHUIIIUP. MuKpoOHonorus amanuéTuna
CTEpWJUIAlll dSHI acoCUM Ba 3apyp ycywiapgan Oupuaup. Y  daxkar
cTepuiiaHaéTraH OOBEKTHUHT CUPTUIATH MUKPOOPTaHM3MIIAPHU YIAUpUOTHHA
KOoJIMal, 0aku OOBEKT WYUAArd MUKPOOPTaHU3MIIApHU XaM Yiaupaiau. O3uKiu
MyXHUTIAp, WAMILIAp, Xap Xui acOoOiap Ba OOIKa Hapcajgap CTEpUIUIAHAJIU.
Knuauk Ba mpopuiakTUK THOOMET ydyH CTEpUJUIAIIHUHT aXaMUSTH KarTa.
MukpoopraHusmiapHid  VJJIMPUIT  O3UK ~ MOJJAJapHH  KOHCEPBAJANTHUHT
acocunup. CTepUJUTAIIHUHT TYpJd ycyJuiapu Oop: OyF, XaBO, KUMEBWI, MOH
HypJaHuml Ba Oomka ycysuiap. Kakicu ycynHu Tannam ypranwiaérraH oOBeKT,
YHUHT KYJUITAaHWINIIKA Ba KaHaal anmaparypa oopaurura ooraukaup. Crepusiani
YCYJIH acocaH 2 Typyxra OyIrHaIu: UCCUK CTEPUILIAIL, COBYK CTEPHIIIAILL.

Uccux cmepunnawi:a) hproMOupIani - 0J0B1a KU3AUPHIII,

0)KYypYK UCCUK TabCUPHAA CTEPHUILIAILLI,

B) KaWHatuim - aiipum Oyromuap (Mertamn ac6oOiap,
bunTpau memOpaHanap) 6ab3aH AUCTWILIAHTAH CyBJa Y30K KallHATHUII 1aBOMHUJIA
CTepUIIaHAH,

r) yryBun map €paamunaa Oysnam - Oy ycyija CTepUIUIall
Menépuaaru 6ocumaa Kox anmaparuaa amanra Ommpuiiaig,

1) TacTepu3anus - KUCMaH CTepuyUIall €KU TYJIUK OyIMara
crepwiam 0ynuo0, yau oupunun 0ynmuo [lactep TaBcus KuiraH,
€) aBTOKJIaBma OocWM ocTuAa TyHuHTaH OyF €pmamMmaa CTepuIIall
(aBToknammnam). by ycynmnman amanga xeHr QoiimanaHwianyd, XyCcycaH MeIUIIUHA
Ba MHUKpOOHMONOTHsI aMaluéTAa KEHT KYyJJIaHWIagu. ABTOKIABIAll acocaH
MaTepUaIapHU TEPMHUK Kamepanaa, atModepa 60cuMH I0KOpU OYiraH TYHUHTaH
OyF épmaMua KU3IMPHINTA aCOCIaHTaH.
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Cosyx  cmepunnaw  ycyiiapu:.a) GUATPIAM  CTEPWIUIAIl  MUKPOOHOJIOTHS
aManuéTuaa KEeHr  KYyNaHWIaau:3eUTl Guiatpiapu, mamOepiaH, UIHIIagaH
KHJIUHTaH GuiITpiaap, MeMOpaHaim GuiTpiap),

0) ynrpabunadia Hypiap,

B) ra3nu cTepuwuiami(ynap TypJid ra3 apajanmacu épaamuaa
Maxcyc TepMEeTHK ENujiaJuraH amnmapamiapAa oiauld Oopuiaau, HT camapaiu
apajalimMa THJICH OKCHJINA Ba METHII OpOMUIIND),

r) 1e3uH(eKIms.

MukpoopraHu3MIapHUHT OOMUTUITAH KYJITYPacHHHU OJIMII YYYyH TYHPOK
€KU cyOCTpaT KyMuaaru 03Uk MyXuTiaapra SKUJIaau: MenToH OyJIOHU - OpTraHuK
a30THU  (OKCWJIHM)  aMMHuakraya  mnapyajJaijiuraH  MHUKpPOOpPTraHU3MIIap
(amMoHupukaropaap) yuyH. Myxut tapkuOu: 111 BogornpoBoj cyBu, nentoH — 10
r. NaCl -5, Na;HCO3- 0,11,

Bunoepaockuii myxumu - HUTpuQHUKATOpIAp YUYH, yJIap aMMHAKHU a30T OKCHIH
Ba KCWMHYAIMK a30T KHUCJOTarada OKCHIJIAHAW, y MHHEpal Ty3JapaaH
tai€pnanaan: (1 1 guctwuianran cysaa, T: (NHg)2S04— 2 @ KoHPO4,— 1 @ Mg S04
X TH,0 - 0,5 : NaCl - 2: FeS04- 0,4 : CaC03- 10),

Tunmau myxumu — nenutpudukaropiap ydyH, (1 a1 guctuiiaHraH cyBiaa, T .
Hatpuii HuTpat - 2,5; KNOs— 2; menrron — 1; KHPO,4 — 2; MgSO4 X 7H,0 - 2;
CaCl; x 6H,0 - 0,2; FeCls - m3u. Myxutra 1-2 M 1% 1 COUpTIN KYK PaHTIIA
OpOMTHUMOJI UHIUKATOPH SIIWII PaHT OYIryHuYa KYIIWIaau,

Quibu mMyxumu - SpKUH SIOBYM a30TdUKcATOpIIap YUyH - aTMocdepanaru 3pKuH
MOJIEKYJIAp a30THU Y3namrtupand (1 1 nuctuiuianrad cysaa, T: MaHuT - 20;
K2HPO,4 — 0,2; MgSO4 x 7H20 - 0,2; NaCl - 0,2; K;SO,4 — 0,1; CaCOs -5,0). by
MYXHUT “a30TCH3” JileraH HOM OuWJiaH aWTWjIaau, YyHKH yHTa a30TJIH Mojjanap
KYIIUJIMau/Iy,

Pywman myxumu - MOW KHUCTIOTaMM OakTepwsiap y4yH, yjap KaHUIapHU MO
kuciorarada mapuanaiian: CeHi1,0s 2 CH3CH,CH,COOH. Maiina Kuimo
KapTOIIKaHu npoOupkanapra tyrpad, yara 0,05 r 6yp conuHuO, yHU BOJOIPOBOA
CYBH OWJIaH TYIJITUPHIIAIIH,

Kneruatkanu a’po6 mapuanoBuunap yuyH [emuuncon ea Knetimon myxumu
tai€pnanaan (1 1 mucrtwtanran cysna, T KoHPO, — 1; CaCl, x 6H,0 -0,1;
MgSO,4 x 7H,0 - 0,3; NaCl - 0,1; FeCl; x 6H,O - 0,01; NaNOs - 2,5. Kypyk
npoOupkanapra onguHAaH GUATp Koro3 mapuaiapu commHamu (1 x 7cm), ymap
OJIMHTaH MHUKPOOpPTaHU3MIIAp TypyXJjapu Y4yH yriiepon (KjieTdaTka) maHOau
xucoOnmaHagay, Ba MHHEpPAl JPUTMAJaH GbuATp KOFO3MHHMHT sIpMHUTadya
Kyhunaan).Xap Xul dJeKTUB 03WKa MYyXHUTIU TpoOupKagapra mmnaTten épaamuaa
0,5 - 0,7 v mam tympox commHanu. [IpoOupkamapau Koro3 €Epmammaa
Ooupnamtupud, Oy KOFO3[a SKHUII KYHH Ba SKYBUMHHMHT (aMUIMSICH E3HIIAIH.
Unky6auus Tepmocraraa T = 25-28°C na 7-21 cyTtka onub 6opunanu.

Cod xyarypanapum axkparud oaum. Cod kynaTtypa OoMHTHITaH
KyATypajapJaH axpaTuO oOJWHagu. YHU alloXHa KOJIOHUSJAH EKU sKKa
XyKalipagaH axpatuO OJUII MYMKHH. AJIOXHa KOJIOHUSJAH aXpaTHO OJUII
ycynu P. Kox Tomonuaan taknudg stuiarad. A3po0 MUKPOOPTaHU3MIIAPHUHT COd
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KyJITypacHMHU aXpaTuOd OJMII Yy4yH KaTTUK MYXUT lo3acura OONWTWIraH
KyJITypajaH SKuiaau. DKul yuyH Jlpurainckuil mmaTtenungad (oiiganaHuiagm.
bynma O6up Tomum OouTHiITaH KyATypa Aactinad Oupunum Iletpu nukomvacu
103acHlard MyXHUTra cyHrpa 2, 3, 4 4u JuKomuajapiard Myxuriapra OUpHUH -
KeTuH mmaten épaamua cyptuianu. Ly tap3na sxuirania, ogaTaa, MHKyOarus
JIaBpHUJlaH CYHT OXHUPTH JIMKOMuajapia aloXuaa KOJOHMsIIAp Ycub YUKaIu.
VYIapHUHT TO3aJIMTUHU aHUKJIANl y4yyH OWp KaH4a yCyJulap MaBXyJl: BHU3Yyal,
MUKPOCKOITMK HAa30paT Ba O3UKJIM MyXUTJIapra KU MyJuIapy Ba X.K.

XaiiBoH Ba YcuMIMKiIap Xa€éT (aoauaTH HaTWIXKacHUla TYNPOK Ba CYB
XaB3aJlapura Kyl MHKAOpPAA OKCWI MOAJAJNApU TyWaaW, JEKWH yiap
TYIIaHMaiau, 6aJIku MUKpOOpPraHu3miiap €paaMuja rnapyajaHaiu.

Xap Xwl a30Tid OpraHuk OWpPUKMaJapHUHI MUKpPOOUOJIOTUK KapaéH
TabCHpUZAa  aMMHUAK  @Xpajiuimy  OujgaH  yTaguraH  MUHEpaUIallyBH
AaMMOHUMJIAIITUPHII TEUUITIAH.

AMMOHUNTIAIITUPUIITA OKCHWJI, HYKJIEUH KHCJIOTajap, MOYEBHHA, XUTHUH,
rymyc mMoajanap ydpaiau. OKCHILUTApHUHT aMMOHUNIAITYBH (YUPUIIN) XKapaCHH
Xap XWJI YMPUTYBYM MHKPOOPraHu3MiIap- a3pod Ba aHA’poO aMMOHH(HUKATOpJIAp
Tydaitmiu  cogup Oymaau. bynmapra comgma  xaliBonsap, 3aMOypyFiap,
AKTUHOMHUIETIIap Ba XUJIMa-XUJI OaKTEepUsIIap KUpaIu.

@aon aMMOHHM(UKATOpJIapra CcHopa XOCWJI KWJIYyBYM Ba CIOpacus
OaxTepusiiap KApaIHU. Oxcni MOJIJTaJJapHUHT napyaJaHUuIIN
MUKPOOPTraHU3MJIAPHUHT TMPOTEOJIUTUK (epMeHTIapu €Epramuia Kylujaaru
TapTUO Oyitnua 0opaau: OKCUI—> TOJIUIETTUI—> aMUHOKHUCIIOTa—> aMMHaK.

AMMHOKHUCIIOTaNap napyajaHull >Kapa€HUIa JeKapOOKCHUJUIAHMILTA,
JNe3aMUHHpJIAHUIITA y4paau. by Xxoiuapaa [Oe3aMUHHpJIAHMII 3Ca TYFpH,
TUAPOJIUTUK, OKCUIJIAHYBYM Ba KAWUTapUITYyBUU OYJIMIIN MYMKHH.

byHna amMMmuakgaH Tamkapy TypJid Mojjanap XOocui Oynanu, OyJlapHUHT
opacuja Ta3cMMOH XamJia €FMMCHU3 XUJUIM MOJJayiap Xocui Oynmaau. Macanaw,
ONTUHTYTYpPT  TYTYBYM  aMUHOKHUCIOTaJap  (METHOHMH Ba  LIUCTEHUH)
napyajaHrasaa cyiadua BOAOPOA XOCWJI Oynaav, UUKIUK aMUHOKHUCIIOTa
TpuntoaH mapyajaHraHjga - EKMMCHU3 Haka3 Xuaura asra (eHon Ba OoIka
MojIanap Xocui oyiaau.

OnuHran OwJauMM Ba MaJaKaJaH KeJakak Ml (aoausaATAa
doiipanmanum: Mukpoopranusmiiap XamMma Kouaa MaBXXYyIJIUP.
AMMoHU(UKaLKA >KapaéHuZa HIITHUPOK ASTYBYM MHUKPOOPTaHM3MIIAp TYPHUHH
aXpaTud, YHUHT XyCYCHUSTIAPUHU YpraHUIl YUYyH YHH MablIyM Oup TapKuOmaru
O03yKa MYXUTUAA KYMmautupu® onuim kKepak Oynamu. ByHMHr yuyyH Typiu
HaAMyHajap oO3yKa MyXHUTJIapura O>3KwinO, OakTepusUlapHUHT OOWUTHUIITaH
KyJTypajapy OJMHAAN Ba YIAPHUHT XyCycUsTIapu ypranwnaad. OauHrad Oumum
Ba MajakajapJaH MHUKPOOMOJIOTHSIHUHT TYpJIM COXajlapuaa HW3JIaHUILIap o0
Ooopunrangaru daonusaTaa GoraaaaHuIaIu.

Nunm 6axxapuin y4yH pyxcat OJIMII CaBOJLJIAPH:
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1. AMMoHUbUKAIIUS CY3UHUHT MabHOCH?
2. AMMoHH(UKaIus xapaéHua Kaiich MUKPOOPTraHU3MIIap UIITHUPOK ATaIn?
3.Crepunuzanusi CY3MHUHT MAbHOCH?
4. Viccuk cTepyIAIIHUHT KaHald TypJapy MaBxy1?
5. COBYK CTEpMJUIALHUHT KaHJal Typiaapyu MaBxyx?
Haszopam casonnap:
1. Ammonughuxayusoa xanoati s’capaén xeuyaou?
2. Katicu ycynoa mynux cmepuniaw amanea owupunoa, cababu Humaoa?
3.Cosyx cmepuniaut HUMA y4yH uiiab yuKuiean?
4. Uccux cmepunnaws Humanapea Hucoamaw KyiiaHuiaou?
5. Katicu ycynoa mynaux cmepuniaw amanea owupuioa, cababu Humaoa?
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GLOSSARIY

O’ZBEK TILIDA RUS TILIDA | INGLIZ TILIDA
ABB-tect -  BupoOakrepumanbHas | ABV  Tecr - virobakterialnaya | Virobacterial ~Agglutination -
armmoTiHanus — — - virobakteriyali | agglyutinatsiya - virobakteriyali | Virobacterial Agglutination

agglutinatsiya usuli ( VBA-test )-virus
va bakteriya agglutinatsiyasi-
zamonaviy immunodiagnoctika
usullaridan bolib, antigen (AG-virus)
va antitela (AT)ning biospetsifik
bog'lanishidan avval AT
stafillakokning tashqi qobigidagi A-
oqsili bilan biriktirib
irnmunodiagnostikum tayyorlanadi.
Aocopoentr -  absorbtsiyalovchi,
yutuvchi va soruvchi moddalar.

agglutinatsiya ~ meTox  HCHBITAHHUS
(VBA) -virus u OakTepuun
agglutinatsiyasi- coBpeMeHHbIE METO/IbI
iImmunodiagnoctika KoTopsIX aHTHIeH
Bupyca (AI') u ayroanturen (AT)
biospetsifik  cBs3p  mepen  HuM
stafillakokning qobigidagi A-Genka u
irnadiodiagnosticum.
AOcopOupyroimme - abcopOupyromue,
abcopOupytome U adcopOupyromue
areHTHL.

(VBA-Test) -Agulus and Bacterial
Agglutination- Modern
Immunodiagnostic  Methods  A-
protein in the outer hollow of the
AT staphylococcus before the
biospectral binding of antigen (AG-
virus) and antitela (AT) and
irnadiodiagnosticum.

Absorbent - absorbent, absorbing
and absorbing agents.

AupyaentHslii-avirulent-kasallik

ABHUPYJICHTHbIH-aBUPYJICHTHO-

Avirulentny-avirulent-disease-

go’zg'atuvchining mikroorganizmlarni | 6osie3HeTBOPHBII BO30yaMTENb | Causative agent

zararlantirish gobiliyatining yo'qolishi . | cmoco6HOCTB noBpexaaTh | the ability to damage
MUKPOOPTaHU3MBI. microorganisms.

ABToknaB -  avtoklav-  asbob- | ABrokaas - avtoklav- obopynosanue, | Autoclave - autoclave equipment,

uskunalar, laboratoriya idishlari,oziga | naboparopnas  mocyma, muhitlami | laboratory containers, nutritional

muhitlami yuqori bosimda ( 2,5 atm- | Beicokoro  maBnenus (2,5  atm) | media sterilization equipment with

gacha) bug' yordamida (1380Sgacha ) | (1380Sgacha) ¢ momomisio mapoBoii | high pressure (up to 2.5 atm) steam

sterilizatsiya qgiluvchi apparat. Undan | crepunmsanuun~ obopyaoBanus.  Ou | (Up to 1380S). It is also used for the

mikrobli  kulturalarni  va yuqumli | Takxke wucnons3yercs s Jseuenus | treatment of microbial cultures and

materiallarni  zararsizlantirishda ham | MukpoOHBIX KYJBTYP u | infectious materials.

go'llaniladi. WHQEKIIMOHHBIX MaTEPHAJIOB.
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ArrmoruHanua - agglutinatsiya - | Agglyutinatsiya - agglutinatsiya | Agglutinuruyushchaya syvorotka
tananing turli suyuqgliklardagi | sxuaxocTu OpraHu3Mma, A.H. | -glutinizing whey-
antigenlik xususiyatiga ega zarralaming | zarralaming  anturensl  (OakTepuw, | Serine  that combines antitel-
(bakteriya, qonning elementlari va |xmetkm xpoBm w T1.n.) antured | agglutinin  with a special anti-
boshgalar) antigenlar bilan yopishishi | npuknenBanus pesyiasrar mnpomecca | gelling agent (microbes, large
natijasida cho'kmaga tushish jarayoni . | ocaxxaenus. Onu mmpoko | viruses). It is derived from infected
Ulardan yuqumli kasalliklarni | ucnone3yrorcss B uMmyHornoOyiaune | animals  for  specific  infectious
immunodiagnostikasida keng | nHpEKITMOHHBIX 3a00JICBaHUI. diseases, used in  microbes
go'llaniladi . identification in labs, in
immunotherapy  of infectious
diseases and in passive
immunoprophylaxis.
AnenoBupycsl - adenoviruslar - DNK | AnenoBupycsl - aneHoBupycHbie - | Adenosatellite viruses -
tutuvchi viruslar, kapsidining diametri | IHK-coaepxarue Bupychl, | adenosatellitis viruses - they are

70nm, 252ta kapsomeri bor, tashqi
gobig'i yo'g, efirga chidamli. Inson,
sichqon, qgoramol, tovug, kuchuk,
otlarga patogen ko'pgina serovarlari
aniglangan  bo'lib, onkogen va
gemagglutinatsiyalash xususiyatiga ega

Axanrauus - moslashish-
organizmning evolutsiya jarayonida

kapsidining 70nm B nmamertpe, 252ta
kapsomeri, BHemHssi 000JI0OYKa HE
CONPOTHUBJIEHUE BO3/1yXa.

AnanTanus - agarnTanusg - amarnTamnus
K KU3HEHHBIM YCIIOBUSIM OpraHu3Ma B
HBOJIFOLIMOHHOM IIPOLIECCE.

The Parvoviridae family, a member
of the Dependovirus family,

the type of infection is the type of
virus that defects, because they can
only grow in the cell with
adenoviruses.

Adsorptive adsorbent -
coagulator-activated charcoal,
silicagel, etc. on the surface of the

yuzaga kelgan yashash sharoitiga adsorbent.

moslasluivi .

Ancopoumsi  adsorbtsiya - sathga | Ancopouunonnast ajacopouust - | Adsorption adsorption -
yutilish,  shimilish,  so'rilish  yoki | mormomenue, nomoienue, | absorption of absorption,
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suyuglik va qaltiq jismlarning yuztt

gatlamidagi  gazdan inoddalaming
yutilishi.

AncopéeHTt adsorbent -
adsorbtsiyalovchi modda-yuzasiga
so'rilish ketayotgan tanacha-
faollashtirilgan ko'mir, silikagel va
boshgalar.

adyuvantlar - zardoblarning
immunligini  oshiradigan  kimyoviy
omillar.  Antigenlar  bilan  birga
organizmga yordamchi sifatida
yuboriladi, turli tabiatga  ega

nospetsifik modda.

MOTJIONIEHUE WJIM HEJOMyCTUMBIN ra3
n3 100-C1OMHOrO Closi XKUAKOCTEU M
000JI0YEK.

Ancopoupyromui aacopOeHT -
KOaryJaTop-aKTUBUPOBAHHBINA  YrOJIb,
cuwmmkarens 1 T. [[. Ha moBepxnocTh

azicopOeHTa.
ANBIOBAaHTH -  QJbIOBaHTBl -
XAMHYECKHe  (DaKTOphl,  KOTOpHIE
YCWJIMBAIOT  MUMMYHHYIO  CHUCTEMY
CBIBOPOTKH.

absorption, absorption or
inadmissible gas from the 100-layer
layer of fluids and shells.
Adsorptive adsorbent -
coagulator-activated charcoal,
silicagel, etc. on the surface of the
adsorbent.

Adjuvanti - adjuvants - chemical
factors that increase the immune
system of the serum. Together with
antigens, it is sent as an assistant to
the body, a nonspecific agent with a
variety of nature.

Aabdpa Bupycnr - al'fa viruslar -
Toqaviridae oilasi, Alphavirus avlodiga

kiruvchi RNK-tutuvchi viruslar. Ular
kesishuvchi  serologik  reaktsiyalar
beradi va chivinlar  yordamida

targaladi, odatda, belgilnrsiz. ba'zan csa
odam va otlarda cntsefalit bilan
uyg'unlashgan zararlanish alomatini
beradi.

Aabga-Bupycsl - anbda-BUPYCHI -

cemelictBa  Togaviridae,  BupYCBHI-
HOCUTEIIN BUpYyCa CEeMeNcTBa
Alphavirus. Onu Jar0T
IIEpECEKarOINECs CEPOJIOTUYECKHE

peakiMu W PaclpoCTPaHSIOTCI  C
IIOMOIILI0 MOCKHTOB, KaK 3TO OOBLIYHO
ObIBacT.

Alfa virusy - alfa viruses -
Togaviridae family, RNA carrier
viruses of the Alphavirus family.
They give intersecting serological
reactions and are spread by the use
of mosquitoes, as is usually the
case

AMMHOKHCJIOTHBIN COCTaB BUPYCOB -
viruslarning aminokislota tarkibi -
virion tarkibidagi alanin, arginin.
asparagin kislota va uning amidi.

AMHUHOUUTAPHBbIE KOMIIO3UTHEIC
BUpYChl. CTpyKTypa aMHUHOKHCIIOT -
Bupuon, aJIaHVH, apryUHUH.
acraparvHOBOW KHMCIIOTHI M €€ aMuJa.

Aminocytic composite viruses -
The structure of the amino acids -
Virion, alanine, arginine.
asparaginic acid and its amide.
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glitsin, gistidin, izoleytsin, leytsin,
lizin, metionin, fenilalanin, prolin,
serin, treonin, triptofan, tirozin va valin

AHaBakmmHa - anavaktsinalar -
nativkulturadan
olingan,mikroorganizm va uning hayot
faoliyati maxsuloti tutuvchi. formalin
va issiglik ( 38-400S ) ta’sir ettirilgan
formolvaktsinalar, zararsizlantirilgan, o
Igan vaksina. Ular virulentlik va
zaharlilik xususiyatini yo'gotadi,

TJIUIIMH, TUCTUIVH, H30JICHITIH,
JICHIIMH, JIN3UH, METHOHMH,
(dbeHWwIaNaHnd, TPOJUH, CEPUIHBIM,
TPpEOHHMH, TpunTodaH, THUPO3UH U
BaJIMH.

AHaBaKTHHA - aHABATIIMHA - B3sTas U3
POIHOM KYJIBTYPBI,

MHKPOOPTaHU3MOB M IPOIYKTOB €ro
KU3HEAEATEITLHOCTH. no0aBseTcs
MeJIeHHO K resorbable agwsroBanTy.

glycine, gistidine, isoleycin,
leucine, lysine, methionine,
phenylalanine, proline, serine,

threonine, tryptophan, tyrosine and
valine.

Anavaktsina - anavattsina - taken
from native culture,
microorganisms and products of its
vital activity. formalin and heat
(38-400S) affected formolvaccines,
neutralized, o Igan vaccine.

AHaIUTAYECKOE LIEHTPUTUPOBAHUE -
analitik  sentrifugalash-  sentrifuga
yordamida virus zarralarini boshga
komponentlardan ajratishning fizikaviy
usuli.

antibiotiklar - ko'pgina mikroblarning

o'sishi va ko'payishini, ba'zida esa
ularni halok giluvchi, gator
mikroorganizmlar ~ hayot  faoliyati

mahsuli bo'lgan spetsifik modda.

antitelolar (AT) - organizmda antigen
yuborilgandan sung, limfoid tukima
plazmatik xujayralarida
sintezlanadigan globulinlardir. AT juda
spetsifik bulib, fakatgina ularning

BerepuHapsl HUCIONB3YIOT  BBICOKHE
KOHIICHTPAIUH JJIsl CHUKEHUS J103bl.

AHTHOMOTHKM - AaHTUOMOTHKU -
MHOTHE U3 HHUX, UYTOOBI YBEJIMYUTH
pocT MHKPOOOB, a WHOTIa
YHUUTOXKAIOT MUKPOOPTAHU3MBI B psijie
MEPONPHUITHIN, KOTOPBIM  SIBJISIETCS
KOHKPETHBIM BellleCTBOM. HekoTopsbie

aHTUOMOTHKH obnagaroT
MPOTUBOOIYXOJIEBbIMU b dexramu
(pakeTkoii).

AHTHUEUIAP - aHTHUICUTFOJISIPHBIN

(AT) rnoOynuH, CHUHTE3UPOBAHHBIN B
KJIETKaX IIa3Mbl JTUMGOUIHONW TKaHH
1MOoCJIC  BBEJCHUS  aHTHICHA B

Veterinarians use high
concentrations to reduce the dose.
Analyticheskoe tsentrigirovanie -
physical method of separation of
viral  particles  from  other
components  using  analytical
centrifugation centrifuge.
Antibiotics - antibiotics - Specific
substance, which is the product of
many microorganisms' growth and
reproduction, sometimes destroying
them, and the activity of a number
of microorganisms. Some
antibiotics have anti-tumor effects
(racquet).

135




sintezini  induksiyalovchi
bilan reaksiyaga kirishadi.

antigenlar

OpraHu3Me.

AHTHUTE€HHOCTh -antigenlik-
organizmda  antigenning  antitelo
sintezlash qobiliyatini xarakterlovchi
ko'rsatkich. Antigenlilik va antigenning
molekular massasi orasida to'g'ridan-
to'g'ri  korrelyatsiya bor. Masalan,
zardob albuminiga nisbatan, gamma-
globulin yuqgori antigenlikka ega .
AHTHTEHHas JeTepMuHaHTa -antigen
determinanti-antitelo bog'lanadigan
antigenlar guruhining tarkibiy gismi.
Anturennl ( AT T - antigen - inson va
hayvon organizmida immun javob
reaktsiyasiga  -antitelolar  yuzaga
kelishiga sabab bo'luvchi murakkab
organik moddalar. Muayyan bir
organizm uchun yot bo'lgan ogsil va
polisaxaridlar antigenlik xususiyatiga
ega. Shular qatoriga viruslar va
ularning ogsillari Kiradi ..

AHTHUT€HbI - AaHTUTECH -
aHTUTenocnenudpuIeckue peaKuuu
pPa3BWIM COBPEMEHHBIN, COBPEMEHHBIN

ciocod mepemauun  OoJe3HH.  ITO
UMMYHOJIOTHYCCKHUN JTMarHO3
(MMMYHOTHCTArHo3). Onpenenenue
aHTHTET B CHIBOPOTKE CHIBOPOTKHU
yKa3plBaeT Ha TO, 4YTO OpPraHU3M
HAXOIUTCS B KOHTaKTe C
OIpeICIICHHBIM WHIHKATOPOM.

AHTHTEJH BCTPEYaKTCH TOJBKO B
bpakuusx rao0yiarHa ChIBOPOTOYHBIX
O€NIKOB. AHTHUTEUIaphl  OTJIMYAKOTCA
(U3UKO-XUMUYECKUMU u
MMMYHOJIOTHYECKUMH CBOMCTBAMM.

Antitellar - antitellar (AT) is
globulin synthesized in lymphoid
tissue plasma cells after
administration of antigen in the
body. The EC is very specific, but
only reacts with the antigens that
inhibit their synthesis.

Antihyen - antigen - antitelo
specific reactions have developed a
modern, modern way of
transmission of the disease. This is
an immunologic diagnosis
(immunohistagnosis). The
definition of antiteles in the serum
serum indicates that the organism is
in contact with a particular tracer.
Antiteles are only found in globulin
fractions of serum proteins.
Antitellars differ in their physical-
chemical and  immunological
properties.

autogen antigenlar -organizmda turli
faktorlar ta’sirida ( yuqumli kasallik.
dorivor moddalar , nurlanish va
hokazolar) hosil bo'luvchi antigenlar.

AHTHIEHbl SIBJISIIOTCS
AHTUT€H-CUHTE3UPYIOLIEN
CIIOCOOHOCTH AaHTHUTENl B OpraHu3Me.
CymiecTByer mnpsiMas  KOppeJsius

MPU3HAKOM

Antigen Autogens - Autogenous
antigens - antigens that are formed
in the body under the influence of
various factors (infectious diseases,
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MEX Ty AHTHTEHHOCTHIO u | medicines, radiation, etc.).
MOJICKYJISIDHOM  MacCcoOd  aHTUTCHA.
ayTOMMMYHHBIE 3a00JICBaHMSI.

ma'lum bir turga spetsifik bo'lgan | Nespetsificheskie AHTHI €HbI - | Nespetsificheskie antigens - which

antigenlar - aminokislotalar ketma-
ketligi, ogsil molekulasining
ikkilamchi va uchlamchi
strukturaliligini va yuzaki joylashgan
gruppa-antigen determinantlari borligi
bilan aniglanuvchi hayvon, osimlik,
bakteriya, rikketsiya va virtisiar
Uirlarining spetsifik antigen ogsillari.
geterogen antigenlar - har xil turlarga
umumiy bo'lgan antigen
determinantlari  tutuvchi antigenlar.
Masalan, go'y, ot, it, mushuk, sichgon
va tovuglar eritrotsitlaridagi Forsman
antigeni .

AHTHTeHBI TpymmoBble - ma'lum
guruhga mansub antigenlar - tur
ichidagi ma'lum guruh organizmlardagi
antigenlar. Ular, masalan, insonlarning
gon guruhiga, bakteriyalarni esa
seroguruhlariga  garab  ajratishga
vordam beradi .

KOTOpasi He SIBISIETCS CIEeNU(PUIECKOM
JUTSL OTIPEJICTICHHOTO TUTIA AHTUT€HHOTO
- TOCHE0BATEIIbHOCTh AMHUHOKHCIIOT,
MOJIEKYJIbI O€Jika BO BTOPUYHOU W
TPETUYHOMN strukturaliligini U
MOBEPXHOCTHOW TpyNIe aHTUTEHHOTO
NEeTepPMUHAHTa >KHBOTHOTO, KOTOPBIH
MPU3HAH HAJMYMEM TOTOKA, OaKTepuH,
rikketsiya wu  virtisiar  Uirlarining
CHen(PUIECKOr0 aHTUTeHa OENKOB.
AHTHTeHBbI TeTeporeHubie OHu OyayT
OTIpEIETICHBI C TIOMOIIIBIO
UMMYHOJIOTHYECKUX PEaKIIU.
Geterogennye anTureHos - geterogen
aHTMreH - oOecneuyuBas  o0OIMe
AHTUTCHHbBIC JETEPMUHAHTHI
Pa3TUYHBIX TUTIOB aHTUTEHA.
Hanpumep, oBen, nomazneu, Kyp,
co0aK, KOIIEK, MBIIEH U KpPACHBIX
KPOBSHBIX  KIETOK B  aQHTUTCH
TIEPCUJICKOU.

IS not specific to a certain type of
antigene - the sequence of amino
acids, the protein molecules in the
secondary and tertiary
strukturaliligini  and  superficial
group of antigenic determinants of
the animal, which is recognized by
the presence of flow, bacteria,
rikketsiya and virtisiar Uirlarining
specific antigen proteins. They are
identified using immunological
reactions.

Antigenic glycerogenic - antigens
- antigens that hold antigen
determinants common to different
species. Forsman antigen, for
example, in sheep, horses, dogs,
cats, mice and chickens
erythrocytes.

AntuceiBoporka ( AC ) - antizardob
-ma'lum antigenga garshi spetsifik

Gruppovye aHTHreHbl - Tpymmna
AHTUTEHHBIX PAyHJIOB OMNpPEACICHHOU

Antigen group - antigen belonging
to a particular group - antigen in
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zardob. Antitelolar
kasailiklar bilan
zararlangandan so’ng, vaksinatsiya
yoki  giperimmunizatsiya natijasida
hosil bo'ladi .

Antuteno ( AT ) antitelo -
organizmda antigenlar paydo bo'lishi
bilan yuzaga keladigan va ularning
zararli ta'sirini yo'qotadigan alohida
ntaxsus globulinlar.

antitelo tutuvchi
yuqumli

TPyIIbl OPTAaHU3MOB B AHTUTCHHBIX.
OnHu, Hampumep, OakTEepuu B TpyMIEe
KpOBU JIIOJICH, B 3aBUCHMOCTH OT
seroguruhlariga oTBenenus YopeHa.
Antikodon antikodon (xomo) - PHK,
cunte3 Oenka wuHdpopmanus. (I-PHK)
pacno3HaBaHusi KOAOH oluvcbi yacTh
monekyiasl PHK.

- 4TOOBl TPENOTBPATUTh pa3BUTHE
00JIe3H MHUKPOOOB AaHTHCENTUYECKHE

certain group of organisms. They
help, for example, to distinguish
humans from blood group and to
bacteria by serogroups.

Anticodon anticodon (codon) -
information RNA in  protein
synthesis. (i-RNA) is a part of the
RNA molecule that recognizes the
codon.

Antiseptic antiseptics - substances

AHTHTOKCHHBI - antitoksinlar - | antucentuueckue  BemecTBa i | used to prevent the development of
mikroorganizmlar zaharini (qogshol, | ucrions3oBanus B olislida. disease-causing microorganisms.
difteriya), o'simliklar (ritsin. arbin) va

hayvonlar zaxarini zararsizlantiradigan

0'ziga xos ogsillar (antitelolar).

Anmo3umusi  appozitsiya - tayyor | Antisyvorotka (AC) - antizardob | Antisyarotic (AC) - Antiserob is a
yuzada yangi gatlam hosil gilish yo'li | onpenenennoro antureH- | specific anti-inflammatory antiviral
bilan hujayra va to'gimalarning o'sishi. | creruduueckoe a"tureno, | antiviral antiviral. Antiteles are
Ap6oBupycslI - arboviruslar - tarkibida | cogepxarast ceIBOpOTKY. | produced by  vaccination or

RNK-gruppasi bo'lgan viruslar.
Arboviruslar kasallik targatishiga sabab
bo'ladi.

Apredpakr - artefakt - Dbiologik
mavzulami tekshirish vaqgtida unga
sharoitning ta’sir etishidan yuzaga
keladigan jarayonlar.

AcenTuka - aseptika - steril sharoitda

Wudexkunonnsie anturena Kasailiklar
MOCJI€ BaKIMHAIMU WM TOBPEKICHUI
B pe3ysbTate giperimmunizatsiya.

(AT) - oOpa3oBaHue  aHTHUTEN
aHTUTENIAa OPTaHU3M AHTUTEH U TEPSIOT
CBOU BpEIHBIE s dexThI,
BO3HMKaroIuMe Ntaxsus raoOyiauH.

Antitoksiny - antitoksin sz (cTon0HSIK,

hyperimmunization after infectious
lesions.

(AT) - the body antigene antibody
antibody formation and lose their
harmful effects arising ntaxsus
globulin.

Antitoksiny - antitoksin poison
(tetanus, diphtheria),
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ishlashni ta’minlovchi chora- tadbirlar
sistemasi bo'lib, yuqumli
mikroorganizmlarni jarphat va
tekshirilayotgan organizmga
tushishining oldini oladi .

mugrepus), MHKPOOPTraHU3MBI,
KUBOTHBIC U pacTenus (. Punun 3aman)
OBLI YBOJICH SITOBHUTBIX 3MeH
(Kapakywmsbr) crenuduaeckue Oenku
(anTHTENA).

Appozitsiya appozitsiya - roros
CO31aTh HOBBIA IMOBEPXHOCTHBIA CIIOU
3a CYET POCTa KJIETOK U TKAHEH.

microorganisms, animals and plants
(ricin. West) was fired poisonous
snake (Karakum) specific proteins
(antibodies).

Appointment Approach - The
growth of cells and tissues through
the formation of a new layer on the
finished surface.

AtTenyanus - attenuatsiya - yuqumli

kasallik qo'zg'atuvc’iisining
virulentligini  kamaytirish.  sun’ty
ravishda  turg'un  kuchsizlantirish.

\'aksina ishlab chigarishda keng qo
Ilanadi. qozg'atuvchiga moyil etnas
hayvon organizmiga moslashtirish yo'li
bilan  mikroorganizmlarni  noqulay
sharoitga moslashtirish, bakteriofag,
antibiotik yoki nurli energiya ta’sir
ettirish mumkin .

AdroBupycsr - aftoviruslar - Yashur
kasalligida og'iz bo'shlig'ida yarachalar,
shillig parda va terining zararlanishi. 1

turlari va ko'pgina varitetlari kiradi.
Aspo3oam aerozollar - dispersion
muhitli gaz (masalan, havo yoki

kislorod ) dispersion fazasi juda mayda
zarralardan tashkil topgan (. 30mkm

Arbovirusy - arboviruslar BupyCHI,
cozeprKaIme PHK-onapen.
Arboviruslar TIPUBOJIAT K
pacnpocTpaHEHHUIO 3a00JICBaHUS.
Apredaxr Aptedakr -
OMOJIOTHYECKUIA mavzulami
00CTOSITETLCTBO MOYKET BO3HUKHYTH B
XO07Ie mpoiiecca.

Aseptic  acenTHYECKHIl CTEpUIIbHBIC
YCIOBUSI U MEpBhl MO OOECIEUYCHHIO
CUCTEMBI, MpeI0TBPAIAOT
UHDEKITMOHHbBIC MUKPOOPTaHU3MBbI
jarphat u ocmoTp Tena.

Attenuatsiya -  attenuatsiya -
YMCHBIINUTH go'zg'atuvc'iisining
BHUPYJICHTHOCTH UH)EKITMOHHOTO
3a00JIeBaHUS. UCKYCCTBEHHO OCJIA0UThH
CTAOMIIBLHOM.

Aftovirusy - aftoviruslar smyp, si3Ba,

Arbovirusy - arboviruses - are the
RNA-grouped viruses. Arboviruses
cause disease.

Acrtifacts - Artifacts - processes that
arise  from the influence of
conditions in the study of biological
themes.

Aseptic aseptic sterile conditions
and measures to ensure system,
prevent infectious microorganisms
jarphat and the inspection body.
Attenuation - attenuation -
reduction of the virulence of the
infectious disease causative agent.
artificially persistent weakening.
but is widely used in production. an
animal that is susceptible to the
adventurer

adaptation of the microorganisms
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diametrli ) qattiq yoki dezinfektant,
intektitsid, dorivor modda, vaksinadan
iborat dispers sistema. Uni nafas olish
yo'llari kasal I 1 k 1 ari d a, emlashda va
inshoatiarni dezinfeksiya qilishda va
hokazolarda ishlatiladi.

CIIU3UCTBIE OOOJIOUKH W TIOBPEXKICHUE
KOXKH.

Aspozosin - ducmepcusi  cpena
(HanpuMep, BO3AYX HJIM ra3000pa3HbIi
kuciopon) Jucnepcusi ¢daza cocTout
U3 OYEHb MEJIKMX YacTul (JuameTp
30MKX) mmm dezinfektant, intektitsid,
JIEKapCTBEHHBIX BELIECTB, BAKIUHBI
COCTOSIT U3 JUCHEPCHBIX CHUCTEM. JTO
pecnipaTopHoe 3a0oieBaHue 5 muena 1
N s K a, BaKIMHAIUSA U J1e3UH(EKITUs
Inshoatiarni u T.1. KCIIOJB3YIOTCA.

to the adverse conditions,
adaptation to the body,
bacteriophage, antibiotics or light
energy.

Aftovirusy - aphthoviruses - In

the oral cavity, liver, mucous
membrane and skin damage.
Aerosol aerosols - dispersing
system of solid or disinfectant,
intestinal,  medicinal,  vaccine,
consisting of very small particles
(30mkm  diameter) of gas
dispersion media (eg air or

oxygen). It respiratory illness I bee
1 d i k a vaccination and
disinfection of inshoatiarni, etc. are
used.

Bansg - haminom - suv hammomi, havo
hammomi, moy hammomi va
xakozo.

Benok-A-A-Staphylococcus
KoBanckuit mramm
SBISIETCS OCIKOM B CTEHKE JI03BI M
00J1a1aeT CIIOCOOHOCTBIO CBSI3BIBATHCS
c OWOCHMHTE30M HWMMYHOTJIOOYIMHOB
(AT). Bupycoiiorusi uCoab3yeTcst AJist
OOHapy»EHUsI BUPYCOB C IOMOIIBIO
tecta Virobacterial agglutination.

aureys

Belok-A-A-Staphylococcus aureys
Kovan Strain

is a protein in the wall of the
dosage, and has the ability to bind
itself to the biosynthesis of the
immunoglobulins (AT). Virusology
Is used to detect viruses by using a
virobacterial agglutination test. '

bunokynsp - binocular - bir vaqgtning
0'zida ikki ko'z bilan ko'rishga yordam

bunoknu - bunoknu - /[Ba onTHYEeCKUX
YCTPOMCTBA I CTEKJISHHBIX JIMH3,

Binoculars - Binoculars - Two glass
lens optical devices that can be
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beradigan ikkita shishali (linzali) optik | koropeie ~ MoryT  mcmosb3oBathes | USed for two eyes simultaneously.
asbob . OJTHOBPEMEHHO JIJIS IBYX TJIa3.
buoz - Dbioz - qishlog xo'jalik | BuopasnooOpa3ue - ato | Biodiversity is a biodegradable

mahsulotlarining buzilmagan, ammo
hayot faoliyatini pasaytirilgan holda
saglanishi .

OnopasmaraeMblii MPOIYKT, KOTOPBIH
He OBbUI HapylleH, HO HuMeeT Ooiee
HU3KYIO IPOJOJKUTEIHHOCTD KU3HH.

product that has not been breached
but has a lower life expectancy.

buokartamuzatop - biotezlatkichlar - | buokaranusatop - OuorerekTopbl - | Biocatalyst -  biotetectors -
tirik organizmlarga xos jarayonlarni | BemectBa, KoTopble MoryT ObITh | Substances that can be used to
tezlatishda yoki sekinlatishda ishtirok | ucmone3oBansl s yckopenust wiu | accelerate or slow down the
etadigan moddalar. Ularga asosan | 3amemnenus IIPOIISCCOB KUBBIX | processes of living organisms. They
fermentlar kiradi. opranm3mMoB. OHHM B  OCHOBHOM | are mainly enzymes.
ABJISIIOTCS. (hepMEHTaMU.

buonpenapatsl - biologik preparatlar - | buonpemaparst - Omomorudeckue | Biopreparaty - biological
odain. hayvon va o'simliklar kasalligiga | npenaparer - kamepa. BakmuHbI, | preparations - chamber. vaccines,
garshi kurashda ishlaliladigan | antubuoTrikn, OaktepuansHbie 0 1 | antibiotics, bacterial 0 g dogs and

vaksinalar, antibiotiklar, bakterial 0 g it
va bakteriyalar.

co0ak u 0aKTepuu, UCTIOJIb3yEeMbIe IS
OOpbObI ¢ O0OJIE3HSAMH JKUBOTHBIX M
PaCTCHUM.

bacteria, used to fight diseases of
animals and plants.

buocunres biosintex - fermentlar
ta'sirida tirik organi/.mlardan, oddiy

buocunte3 biosintex - Oo6pa3oBaHue
CIIOKHBIX OPraHMYECKUX BEIIECTB M3

Biosynthesis biosintex - Formation
of complex organic substances

birikmalardan ~ murakkab  organik | mpocTsix COCTMHCHHIA, xuBbIx | from simple compounds, living

moddalarning hosil bo'lishi . OpPraHH3MOB noJt BiustHUEM | organisms under the influence of
(hepMEeHTOB. enzymes.

buomnieno3 biosenoz - quruglikda yoki | buoneno3 buoneno3z mnpencrariser | Biocenosis Biocenosis is a set of

suv  havzasining ma’lum qismida
o'sadigan va yashaydigan, o’zaro
munosabatda bo'lib, tashgi  muhit

coOoli HabOp pacTEeHUM, KUBOTHBIX U
MHUKpPOOPTaHU3MOB, KOTOpPHIE PACTYT H
BEDKMBAIOT HAa  Cylmie WIM B

plants, animals and microorganisms
that grow and survive on land or in
a particular part of the water
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sharoitiga moslashgan o'simlik, hayvon

OHpCI[eJIeHHOﬁ qaCTU BOAOXPAaHUIINIIIA,

reservoir that interacts with the

va mikroorganizmlar majmui. KOTOPBIA B3aMMOJCHCTBYET c | environment.

OKpY KaroIen Cpeaomn.
bpyuennés brusellyoz - odam va | Brutselleus Brucellosis - | Brutselleus Brucellosis - infectious
hayvonlarda uchraydigan yuqumli | undexkunonnoe 3aboneBanue, kotopoe | disease that occurs in human beings
kasallik, brutsella bakteriyalari | mpoucxonut y mroiei u KMBOTHBIX, | and animals triggers bacteria with
go'zg'atadi. BBI3bIBACT OAKTEPHH C OPYIICIIIC30M. brucellosis.
BuBapuit -  vivarly -  tajriba | Vivarius - vivarius - cnenuanbhas | Vivarius - vivarius - a special room
hayvonlarini bogish uchun | komnara,  mpenHa3HadeHHas s | intended for experimental animals
mo'ljallangan maxsus xona (it, quyon, | 3KCIIepUMEHTATBLHBIX *uBOTHBIX | (dogs, rabbits, white mice, rats and
oq sichgonlar. xomyaklar va dengiz | (cobak, KpoiukoB, OeNbIX MBIIIEH, | Sea pigs).
cho'chgalari). KPBIC 1 MOPCKHUX CBUHEH).
Bupuon - virion - nuklein kislota va | Henonnsrit dparmeHT Bupyca, | A nonionic  virus  fragment
ogsil gobig'idan ( kapsiddan ) tashkil | coctosimuii w3~ OupumoH-BUpHOH- | consisting of a birion - virion -

topgan, hujayradan tashgaridagi virus
zarrasi .

HYKJICMHOBOM KHUCJIOTHI U OEIKOBOM
000J104KH (Karcuaassl).

nucleic acid and protein shell
(capsidase).

Bupormazma - viroplazma -
zararlantirilgan hujayrada virus
replikatsiyasi ketuvchi

moditikatsiyalangan uchastka .

Buponnazma - Bupomiama - 3TO
MOJIUMDUITUPYEMBIA CaWT PETUTHMKALINH
BHUpYyca B MTHOUIIMPOBAHHOM KIIETKE.

Viroplasma - viroplasm - is a
modifiable site of virus replication
in the infected cell.

Buporutacter - viroplastlar - virus
genomi hujayraga kirgandan so'ng
hosil bo'lgan yangi tuzilmalar . Ular
hamma DNK.- va RNK-tutuvchi
viruslarda bo'lib, zararlangan hujayra
sitoplazmasi yoki mag'izida to'planadi.

bupornactuka - BUPOIIIACTBI - HOBBIE
CTPYKTYpBI, CO3JaHHBIC MOCJIE BXOJa B
KJIETOYHYK0 TE€HOMHYIO KIeTKy. OHu
oOHapyxuBatorcsi Bo Bcex JHK wu
PHK-conepxanux BUpYyCax 51
HAKaIUITMBAKOTCS B MMOPAXKEHHOU
LUTOIJIA3ME WJIM MO3TE.

Biroplasty - viroplasts - new
structures created after entering the
cell genome cell. They are found in
all DNA and RNA-bearing viruses
and accumulate in the affected
cytoplasm or brain.
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BupynentHocts - virulentlik -
muayyan mikroorganizmlarning
kasallik go'zg'atuvchanlik (patogenlik)
darajasi. Mikroorganizmlarning
yuquvchanlik xususiyatlariga va ular

BupyneHTHOCTh - BHUPYJIEHTHOCTH -
YPOBEHb IIaTOI€HHOCTH KOHKPETHBIX
MHKPOOPraHu3MoOB. B 3aBucumoctu ot
WHTPEAUEHTOB MHMKPOOPTaHU3MOB W
YPOBHS HMH(EKLIUU OPraHu3MOM OHHU

Virulentnost - virulence - the level
of  pathogenicity of specific
microorganisms. Depending on the
ingredients of the microorganisms
and the level of infection by the

Kirgan organizmning yuqtirish | Bxoasr. organism they enter.
darajasiga bog'lig.
BupycoHocHTenhCTBO - virus | BupyconocutenscTBO -  mepexaada | Virusonositelstvo - virus
tashuvchanlik - tirik organizmda | Bupyca siBisieTcss JKM3HEHHO BaXKHBIM | transmission is a vital organism
birorta bir sezilarli klinik belgilarsiz | opranusmom oe3 Kakux-muoo | without any significant clinical
faoliyat ko'rsatadi. 3HAYUTEIbHBIX KIMHUYECKUX | Symptoms.
CUMIITOMOB.
I'ens - gel - shaklini. mustahkamligini | T'exs - rens - dopma. mucnepcuonnas | Gel - gel - shape. a dispersive
saglab golish xususiyatiga ega bo’lgan | cTpykTypa, KOTOpas obnamaer | Sstructure that has the ability to
dispers tuzilma. CIIOCOOHOCTBIO BBIJIEp)KUBaTh | Maintain durability.
JOJITOB€YHOCTD.

Fenp  dunbrparms - gel filtrlash -
molekula elaklaridan  foydalangan
holda trtolekulalar katta-kichikligiga
garab fraksiyalarga ajratish usuli .

['enb-punbrparust - renb-GUuiIbTparus
- MeTon pasaenceHus dpakiui  Ha
OCHOBE  TPIOMOB IO  pa3Mepy
MOJIEKYJISIPHBIX CHUT.

Gel filtration - gel filtration - the
method of  fractionation  of
trumplings by size of trumplings
using molecular sieves.

[enp-amextpodopes - gel elektroforezi
- elektr maydonining  ta’sirida
rnoddalarni bo'lish yoki aniglash usuli .
Bu yerda gel - olib o'tuvchi vazifasitti
bajaradi .

['enb-amexTpodope3 - renb-
anekTpodopes - MeToa OOHapYKEHHS
170101 0OHapy KCHHS BITUSTHUS
DIIEKTPUYECKOTO TONs. 3AeCch HJET
nuieM - 3a]ada, KOTOPYK  BBI
BBITIOJTHACTE.

Gel-electrophoresis - gel
electrophoresis - method of
detection or detection of influence
of electric field. Here comes the
helmet - the task you carry.
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[emarrmoTuHUHBL - gemagglutininlar -

['eMarraiOTUHUHEI - TeMarTIIOTUHUHBI

Gemagglyutininy - hemagglutinins

gemagglutinatsiya jarayonini | - aHTHUTEIIH, CTUMYJTUPYIOIIHE | - antiteles that stimulate
go'zg'atuvchi antitelolar reMarrJIFOTHHAITUIO gemagglutination
Iemotokcunbl gemotoksin - gemoliz | F'emotokcuubl -  3TO  BemiecTBo, | Gemotoxiny is a substance that

jarayoniga sabab bo'luvchi | kotopoe BwImensier MHKpoopraHu3Mbl, | eXtracts microorganisms, plants and
mikroorganizm, o'simlik va | pacTeHHMs] M JKMBOTHBIX, BbI3bIBatomue | animals  causing  hemoglobin-
hayvonlardan olitiadigan modda. reMOTJIOOMH-TEMOJTUTHYECKHE hemolytic processes.

IIPOLCCCHI.
['ubpuamsamms BupycoB - Viruslarni | Bupycel rHOpU N3N - | Hybridization Viruses -
gibridlash (chatishtirish) - bitta virus | rubpuauzanus BupycoB - coueranue | Hybridization of  Viruses -

genomida turli ota-onaiarga  X0S

genetik axborotning birlashtirilishi .

TE€HETUYECKOU uH(popmarmu,
NpUCYLIEH pa3Iu4yHbIM BHUpPyCaM B
reHOME BUpYCa.

Combination of genetic information
inherent in different viruses in a
Virus genome.

Jenarypanus -tabiiyligini yo'qotish -
muhit fizik va kimyoviy sharoitining
o'zgarishi natijasida nuklein kislota va
ogsillarning ~ tabiiy  xususiyatining
o0'zgarishi.

[enatypanusa - pas3naraéMocTb -
W3MEHEHHE  TOPUPOJHBIX  CBOMCTB
HYKJIEMHOBBIX KHCIOT U OCJIKOB B
pe3yibTare  M3MEHEHUH  (U3HKO-
XAMUYECKUX YCJIOBUH OKPYXKaKOIICH
cpensl.

Denaturation - degradability -
change of natural properties of
nucleic acids and proteins as a
result of changes in the physical
and chemical conditions of the
environment.

Hetoxcukanus - zaharsizlantirish - har | Jlerokcukanus - OOe3BoxuBanue - | Detoxication - Dehydration -
xil birikmalarning avvalgi holatidan | Ymenbmaet WIH nosHocThio | Reduce or completely poison
ko'ra  zaharini  kamaytirish  yoki | otpaBisier a1, wem mpenbiayinee | poison than the previous state of
butunlay zaharsizlantirish. COCTOSIHME Pa3JIMYHbIX COCTUHCHUIA. various compounds.

nanus dializ - ajratuvchi | Jinanus - Y nanenue Bemiects ¢ pasnoit | Dialysis Dialysis - Removal of

membranadan o'tkazish orgali har xil
molekular massaga ega moddalarni
ajratib olish.

MOJICKYJISIPHOM MacCol IMyTeM JeNIeHUs
MeMOpaHBHI.

substances with different molecular
mass by dividing the membrane.
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ubdysus difFuziva - bir modda
molekulasining ikkinchisinikiga (o'tish)
Kirishi (ular bir-biri bilan
yaginlashganda vujudga keladi).

Huddysuonnas nuduzepus - 3TO
NEePEX0]l OJJHOW MOJIEKYJIbl BEIIECTBA B
JIpyryto (OHU MOPHUOIMKAIOTCA JPYr K

ApYTY).

Diffusion  diphyseria is the
transition of one  substance
molecule to the other (they
approach each other).

JIHK-Bupycer - DNK viruslar -
dezoksiribonuklein  kislota tutuvchi
viruslar. Ularga Papoviridae,
Herpesviridae, Adenoviridae,
Iridoviridae, Poxviridae. Parvoviridae
oilasiga kiruvchi viruslar kiradi.

JAHK-Bupycet -  JIHK-Bupycor -
BHPYCHI, BBI3bIBAIOIIINEC
JI€30KCUPUOOHYKJIIEMHOBYIO ~ KHCIIOTY.
Papoviridae, Herpesviridae,
Adenoviridae, Iridoviridae, Poxviridae.
CemeiictBo Parvoviridae BkiIrouaer
BHUPYCHIL.

DNA viruses -
deoxyribonucleic
Viruses.
Herpesviridae,
Iridoviridae,
Parvoviridae
Viruses.

DNA viruses -
acid-inducing
Papoviridae,
Adenoviridae,
Poxviridae.

family  includes

WmvmyHu3ammst - imminizasiya -
organizmda  yugumli  kasalliklarga
sun’ty immunitet hosil qgilib , spetsifik
profilaktika olib borish usuli (faol va
nofaol immynizatsiyaga garalsin).

NMMyHU3amus - *MMYHHU3AIAST - METO]T
cnenupuuecKon poPUIaKTUKA
(axTUBHAA u HEaKTUBHAs
MMMYHU3AIMs), KOTOpask MPOU3BOIUT
MCKYCCTBEHHBIN UMMYHUTET K
WHQEKIIMOHHBIM ~ 3a00JICBaHUSIM B
OpraHu3Me.

Immunization - Immunization - the
method of specific prophylaxis
(active and inactive immunization)
that produces artificial immunity to
infectious diseases in the body.

HWmmynuter moyilsilik - organizmning
o'zini turli xil yugumli , shuningdek
yugumli bo'lmagan , o'zining yashashi
uchun kerak bolgan gomeostazni
saklab golish magsadida oziga begona
bo'lgan genetik axborotdan himoya
qilish gobiliyati .

NMMyHHass TpenpacrioiodKeHHOCTh -
3TO CIIOCOOHOCTD opraHusma
3alUIIATHCS oT I€HEeTUYECKOU
uHpopMaruu, YyXKAOU LeIoMy psIy
MH(PEKIMOHHBIX W HEUHOEKIIUMOHHBIX
TOMEOCTAa30B, YTOOBI BEI)KHUTh.

Immune predisposition is the
ability of the body to protect itself
from genetic information that is
alien to a variety of infectious and
non-infectious  homeostasis  to
survive.

145




NMMYHUTET BpOXJICHHBIA - tug’ma
immunitet - ma'lum bir yugqumli
kasallik ~ qo'zg'atuvchisiga  garshi

turg'unlikning nasldan-naslga o'tishi .

NmMmyHuTET BPOKICHHBIN -
BPO’KJIEHHBIII UMMYHUTET - MIEPEX0]] OT
MOKOJICHHSI K TOKOJEHHUIO CTarHauu
IPOTUB KOHKPETHOIO WMH(EKIMOHHOTO
3a00JIeBaHUSI.

Immunity vrojdennyy - congenital
immunity - the transition from
generation to generation of
stagnation against a specific
infectious disease infector.

WmmyHuzaimss - imminizasiya -
organizmda  yuqgumli  kasalliklarga
sun’ty immunitet hosil qilib , spetsifik
profilaktika olib borish usuli (faol va
nofaol immynizatsiyaga garalsin).

MMMyHM3a11s - UMMYHU3aLUs - METOJ
cnenupuuecKon pOQUIaKTUKA
(axTHBHas u HEaKTUBHas
UMMYHM3AIMs), KOTOpash MPOU3BOJUT
UCKYCCTBEHHBIN UMMYHUTET K
MHOEKIMOHHBIM  3a00J€BaHUSAM B
OpraHu3Me.

Immunization - Immunization - the
method of specific prophylaxis
(active and inactive immunization)
that produces artificial immunity to
infectious diseases in the body.

HNMMyHHAs CBIBOPOTKA - Immun zardob
- emlangan yoki kasal bo'lgan
hayvoniardan olingan , spetsifik
antitelo tutuvchi zardob . Ma'lum bir
yugumli kasall iklarni davolash va
oldini olishda (passiv emlashda)
go'llaniladi .

NmvmyHonepuut -
CBIBOPOTKA -
AHTUIICIUTIOJISIPHAS
BAKIIMHUPOBAHHOTO MJIM  OOJIBHOTO
JKMBOTHOTO. Hcnons3yercs pu
JCYCHUU U TPOPUIAKTHKE HEKOTOPHIX
MH(PEKITMOHHBIX 3a001€BaHni
(maccuBHasl BaKIIMHAIHA).

UMMYHHAast
KonkperHnas
CBIBOPOTKa  OT

Immunodeficiency - immune serum
- Specific antitellar serum from
vaccinated or sick animal. Used in
the treatment and prevention of
certain infectious diseases (passive
vaccination).

NmmyHosIeKTpOdhopes -
immunoelektroforez - immunologiyada
antigenni  aniklash  usuli  bulib.
reaksiyaga kirishadigan komponentlar,
avvalo  elektroforez  kilinadi  va
immunologik reaksiya otkaziladi.

NmmynosnekTpodopes
UMMYHOAJIEKTpodope3 SIBIISIETCS
METOJIOM JETCKTUPOBAHUS AaHTUTCHA B
UMMYHOJIOTHH. PeakTuBHEBIE
KOMITOHEHTBI ~ CHadajla ITOJBEPTaroT
MeKTpodope3y U HMMYHOJOTHYECKH
pearupytor.

mmunoelectrophoresis -
immunoelectrophoresis  is  the
method of detecting antigen in
immunology. The reactive
components are first
electrophoresized and
immunologically reacted.
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NmmyHoauddy3us -
immunodiffyziya - geldagi antigen va

UmmyHonedysust - ummyHoaupy3us
- JIBUKCHHE aHTHUreHa u

mmunodefusion - immunodiffusion
- the movement of the antigen and

antitelo  molekulalarining  bir-biri | anTuneuronApHEIX MoJiekyd B rene. | antitellar molecules in the gel.
tamonga harakatlanishi HNmmyHnonedunur ocHoBaH Ha peakmuu | Immunodeficiency is based on a
Immunodiffuziya yuqumii kasalliklarni | npeapacmonokeHHOCTH, eciu | predisposition reaction if infectious
laboratoriya sharoitida qo'llaniladigan | uadeximonHbIe 3aboneBanus | diseases are used in laboratory
agar gelidagi pretsipitatsiya | ucnons3yrorcs B JabopartopHbIxX | conditions.

reaksiyasiga asoslangan . YCIIOBUSX.

HIMMyHOJIOTHYECKas HEA0CTaTOYHOCTh | UMMyHHBIH nedunut - wuMMmyHHas | Immune  deficiency - Immune
- immun yetishmovchilik - antigen | HemocTaToYHOCTH - orcytctBue | deficiency - absence of complete
yuborilgandan so'ng organizmda to’liq | momsoro  mMMyHHOrO  oTBeTra B | iImmune response in the body after

himoya immun reaksiyaning yo'qligi .

OpraHU3MC I10CJIC JOCTAaBKHW aHTHI'CHA.

antigen delivery. This can be due to

Bu fiziologik (yangi tug'iigan gishloq | 9to wmoxer OviTh  cBsizano ¢ | @ physiological condition (a newly-
xo'jalik mollarida ) yoki patologik (turli | dpusznonorunueckum cocrostaueM | born agricultural product) or a
sabablarga ko'ra limfoid to'gima | (HoBopoOXkIEHHBIM pathological (a variety of disorders
funksiyasining buzilishi ) holat tufayli | censckoxo3siictBennsiM  mpoaykTom) | Of the lymphoid tissue)
yuzaga kelishi mumkin WIH  TATOJOTHYECKHM  (pa3InIHbIe

HapyueHus TUMGOUTHON TKAHH)

NmMyHODOrMYecKas WMMyHHBIH ~ OTBET - HMMMYyHHas | Immune  response -  immune
peakTMBHOCTh - Immun reaktivlik - | peakTuBHOCTH - aHTHTEda K Teiy, | reactivity - antibodies to the body,
organizmga antigen yuborilishiga , | cmocoOHOCTB pearupoBath c | ability to respond with preservation
gomeastazni saqglab golgan holda javob | coxpanennem romecrassi. of gomeastase.
berish gobiliyati.

NMMVYHOJI0OTUA - | MMYHOJIOTUA - ummynosdorus - | MMUNOLOGY - immunology is a

immunologiya -
ajralib chigqgan,

mikrobiologiyadan
immunitet holatini

3TO HayKa, KOTOpas OTINYAcTCS OT
MUKpPOOHOJIOTUH M U3YYAET UMMYHHBIH

science that is distinguished from
microbiology and studies immune
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o'rganuvchi  fan.  Immunologiyani | craryc. NMMmyHOI0THS umeer | status.  Immunology has the
quyidagi bo'limlari bor: | cnemyromniue paznensr: | following sections:
immunomorfologiya, immunokimyo, | ummyHnOoMOpdonorus, wummyHoxumusi, | immunomorphology,
Immunogenetika, immunopatologiya, | ”MMyHOT€HEeTHKa, WMMYHOIIATOJIOTHs, | Immunochemistry,
yugumii, yuqumii  bmas, amaliy | uadekiuonnas, HenH(pEKIMOHHAsI, | Immunogenetics,
immunologiya va boshgalar. npakTHYeckas IMMYHOJIOTHS U apyrue. | immunopathology, infectious,
noninfectious, practical
immunology and others.
WuakTuBamms BUPYcOB -  Viruslar | IHakTHBallMOHHBIC BUPYCHI - | Inactivation viruses - Inactivation
inaktivatsiyasi -  fizikaviy  yoki | UnaktuBanms BupycoB - Iloreps | of viruses - The loss of virus
kimyoviy  usul  bilan  genomni | aktuBHOCTH BHpyca myTem 3apaxkeHwus | activity by infecting the genomic
zararlantirib  viruslarning yuqumlilik | renoMHBIMEI bu3HIeCKUMHU v | by physical or chemical means.

faolligini yo'qotish.

XUMHUYCCKHMHU CPCACTBAMMU.

Hutepdepenims  BupycoB - Viruslar | BmemarenscTtBo BHpycoB - BHpycoB - | Intervention of viruses - viruses -
interferensiyasi - interferon ta'siri | uatepdepon unrepdepona - Bupycnas | Interferon interferon - a virus
natijasida bir virus infeksiyasining | uagexnusa, koropas mnpenstcrByeT | infection  that  impedes  the
ikkinchi infeksiyaning rivojlanishiga | pa3suTHio BTopoit nHpEKIINH. development of the second
to'sqinlik qgilishi . infection.

Wudeknusi  KpUNTOreHHAS - WNudexmmst Kpunroren - | Infection Cryptogene -
kriptogen zararlanish Kpunrorennas moreps - Cryptogenous Loss -
go'zg'atuvchining qay tariga HE HMMeEeT 3HayeHMs, Kak umHuuuartop | it does not matter how the initiator
organizmga Kirib borishi BXOJIUT B TEJIO. enters the body.

aniglanmagan.

Koz - kod - nukleotidlar birin-ketin
shaklda bo'lgan nuklein kislotalari
triolekulalarida irsiv axborotning
"vozilishi" tizimi.

Kon - xox - cucrema HacinegoBaHUs
uHpopmaruu B TPUOJIEKaX
HYKJICOTHU/IBI.

Code - code - system of inheritance
information in nucleic acids one,
nucleotides.
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Konon - kodon - genetik kod birligi.

Kopgon - xomoH - 0JIOK TE€HETUYECKOT'O

Codon - codon - genetic code unit.

KOzJa.
Komonka  xpomarorpaduueckass - | Komonounas xpomarorpaduyeckast | Column  chromatographical -
xromatografik kolonka- | xpomarorpaduueckass  kojgoHka - | chromatographic column -
xromatografiya naychasi-shisha, | xpomaTorpaduueckas TpyOKa - | chromatography tube - Dottle,

plastmassa ishlatiladigan, gattig modda
bilan to'ldirilgan uzun naycha.

(bakoH, TUIACTHK, CIUIONIHAs TPYyOKa,
3aroJHEHHAs! TBEP/IbIM BEIIECTBOM.

plastic used, solid tube filled with
solid.

Komuara XoJiogHas - SOVUC]XOI’]& -
ferment va boshga moddalarni olishda ,
ba'zi nostabil viruslarni tozalashda
haroratni ma’lum nuqtada ushlab
turiladigan sovug xona.

Komnata cholodnaya - xomoaHo-
XOJIOHAas KOMHaTa, Iie TeMmIeparypa
COXPAHSETCS B ONPENCICHHBIA MOMEHT
BPEMEHU NpH yAaJleHUU (HEPMEHTOB H
JIPYTHUX BEIIECTB, OYMIIAs HEKOTOPBIE
00JIbHBIE BUPYCHI.

Komnata cholodnaya - cold - cold
room where the temperature is kept
at certain point of time when
removing enzymes and other
substances, cleaning some diseased
Viruses.

Komnekus - to'plam - o'simliklar,
hayvonlar,  mikroorganizmlar  va
ularning viruslarini ilmiy va amaliy
magsadlarda tartibga solingan majmui.

Komnekmust - koyiekimust - Habop
pacTeHui, ’)KUBOTHBIX,
MHUKPOOPTaHU3MOB U HX BHUPYCOB IS
HAYYHBIX U NMPAKTUYECKUX LIEJIEH.

Collection - collection - set of
plants, animals, microorganisms
and their viruses for scientific and
practical purposes.

JIabunbHocTh - labillik yoki beqarorlik
- virusologiyada bu so'z tez
buziluvchan, begaror viruslar va uning
gismlariga nisbatan go'llaniladi.

Labelnost - ycepaue 17001
HecTaOuIbHOCTh. B Bupycosorun 3to
CJI0BO OTHOCHTCS K OBICTPO
paznararoniemMycs, HECTaOUJILHOMY
BUPYCY U €r0 KOMIIOHEHTaM.

Labelnost - diligence or instability -
In virology, this word refers to a
rapidly degrading, unstable virus
and its components.

Jlakmyc - lakmus - bir necha bo'yoqlar
aralashmasi, kislotali muhitda qi/il.
ishqoriy  muhitda  ko'k  rangga
bo'yaladigan indikator,

Laxmus - laxmus - cMech HECKOIBKUX
KpacuTeNeu, iy / ToJl B KUCIION cpejie.
CHHUU LIBET B LIECJIOYHOM CpEJE.

Laxmus - laxmus - mixture of
several dyes, gi / yr in acidic
environments. blue color in an
alkali environment.

JlakrodmaBun - laktoflavin - vitamin

akTo(hJIaBUH - JJaKTO()JIaBUH - BUTAMUH

Lactoflavin - lactoflavin - vitamin
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V2, riboflavin.

V2, pubodiaBuH.

V2, riboflavin.

Jlesomuiutun - levomitsetin - sintetik | JleomunuTra - aesomulietud | Levomycitin - levomycetin is a
antibiotik  bo'lib,  xloramfenikolga | sBisercs cunTeTHyeckuM | Synthetic antibiotic and resembles
o'xshashdir. aHTHOMOTHKOM u nanomunaet | chloramphenicol

XJI0paM(PEHUKOJI.

Masku - surtmalar - buyum
oynasiga surtilgan material (yiring,
gon va boshgalar) bo'lib, mikroskop
ostida tekshirishga tayyorlangan
preparat.

Macku - cMa3Ku - Matepuai, KOTOPbII
IIPUKJIAJBIBACTCS K CTEKIIHHOMY OKHY
(rHOH, KpPOBb u T. 1),
[ToaroToBiieHHBIN N7 OOCJIEIOBAHMUS
1OJ, MUKPOCKOIIOM.

Mazki - greases - material that is
applied to the glass window (pus,
blood, etc.), prepared for
examination under the microscope.

MaxpornoOynunastr - makroglobulinlar
(uzun, katta globulin) - eng Kkatta
molekulyar massaga ega
immunoglobulinlar (IgM) fraksiyasi.

MakpornoOyauH - MakporjioOyJIMHbI
(nuHHBIA, OONBIIOW TrI00YIUH) -
camasi OoJbpIlasi MOJIEKYJISIpHAs Macca
bpakiun uMMmyHoro0yuHoB (IgM).

Macroglobulin - macroglobulins
(long, large globulin) - the largest
molecular mass of
immunoglobulins (IgM) fraction.

Jleraan mo3a - o’lim bilan tugavdigan | JleranbHass ~ no3a-  Bmewarisionias | Letalnaya dose - an impressive
ta'sirli migdor. CMEpTh, KOTOpasi MEpTBa. amount of death that is dead.
ligaza - DNK zanjiridagi uzilgan | ®epment,  koTopbiii  oOwbemuusieT | The enzyme that combines the

kismni fosfodiefir bog’ hosil qilish

paciCIVICHUC LOCIIM JIMTra3da - JIkrasa -

cleavage of the ligase - ligase -

yordamida birlashtiruvchi ferment. JIHK B docdopuctrie canbr. DNA chain into phosphorous
gardens.
JInodummzarus - liofillash - I)biologik | JInobunuzarnus - nmuodunmszanms - 1) | Liofilization - liofilization - 1)

narsalarni past haroratda vakuum |cymka Ouomormyeckux BemiecTB mpu | drying of biological substances at

sharoitida quritish; 2) gistologik, | Hu3koit TemmnepaType B BakyymHbIX | low  temperature in  vacuum

sitologik narsalarni qotirish usuli. ycrnoBusix;  2)  wmerox  ¢ukcarmu | conditions; 2) method of fixing of
rucToiornuecknx,  murosorundeckux | histological, cytological objects.
00BEKTOB.

JlumonpoTenaHast 000JT09Ka - | JIumonipoTenTHas 000J109Ka - | Lipoproteidial obloc - lipoprotein
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lipoproteid gobiq - virion qobig’ining | THITONTPOTEHHOBAS 00oJT0YKa - | shell - outer layer of virion shell.
tashqi gavati. Viruslarning kurtaklanib | Hapy>xHbrit cion supronHoii | Cell membranes are formed during
etilishi davrida hujayra | o6omoukn.  Kierounbie  memOpansi | the bruising of viruses.
membranalaridan hosil bo’ladi. o0pa3yloTcsi BO  BpeMsl  CHHSKOB

BHPYCOB.
JIuccaBupycsl - lissaviruslar - qutirish, | Jlucacaupycbt -  nu3aBupychl - | Lyssavirusy -  Liszaviruses -

suvdan qo’rgish, Lussavirus oilasi,
Rhabdoviridae  turkumiga  kiruvchi
viruslar.

OpUTBBI, BOJHBIC CTPaxH, CEMEHCTBO
JroccaBupycoB, Bupyc Rhabdoviridae.

Razors, water fears, Lussavirus
family, Rhabdoviridae virus.

Muxpor - mikron - millimetming (
mm_) 1000 bir ulishi bolib. bakteriya
va viruslar Kattaligini  olchashda
ishlatiladigan birlik (1 mm g 1000

mk).

MUKpoH - MWUIMOH - MHJUIUMETPHI
(MmMm) - MaccoBas nons 1000. enquHuiia,
UCTIONIb3yeMast TUIS U3MEpEHUs
Oaktepuii u BupycoB (1 mm g 1000)
MK).

Micron - micron - millimeters
(mm_) is a mass fraction of 1000.
the unit used to measure bacteria
and viruses (1 mm g 1000)

mc).

Mopdomnorus BHUPYCOB - viruslar
morfologiyasi - viruslar tuzilishini va
shaklini o'rganish.

Mopdomnorus B1PYCOB -
MOpPQOJIOTUSI BHPYCOB - HW3Y4YCHUE
CTPYKTYPBI U (hOPMBI BUPYCOB.

Morphology VIRUSOV -
morphology of viruses - study of
the structure and shape of viruses.

MyTaHTbl BUpycoOB - Viruslar mutantlari | Myrantaele  Bupychl - BupycHble | Mutanty virus - virus mutants -

- genomidagi genetik materialda | myranTel -  BuUpHOHBI,  KOTOpbIc | Virions that have changed in the

0'zgarish ketgan virionlar. M3MEHUJINCHh B TCHOME TeHOMA. genome genome.

Mukpon (Mk) - micron - millimetrning | Enununa, UCIIOJIb3yeMast s | The unit used to measure the size of

IOOOdan bir ylyshi bolib, bakteriya va | uamepenust pasmepa Oakrepmii  u | bacteria and viruses (Imm = 1000

viruslar kattaligini olchashda | Bupyco (Imm = 1000 mk), xotopas | mk), which is a microscope

ishlatiladigan birlik (Imm=1000 mk). npeicTaBiasieTr  coboi  mwmkpockor | (micron) - micron - millimeter

Munepurn - miserin - - neomitsin | (mukpon) - wmukpoHn - wmuumametp | |[O0O0.

guruhiga kiruvchi antibiotik 1000. Mitserin - an antibiotic of the miser
MuneprH - aHTHOMOTHK TPYHIbBI ¢ | - NEOMYyCin group
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K000 - HEOMUIIMHOM

Hanomerp - nanometer (nm) - IOAga | Hanomerp - 3T0 enunHmma HaHomeTpa | HaHomeTp -  3TO0  emuHHIA
yoki 10°9mkga teng uzunlik birligi. Bu | (um) mo 10 A wmm 10'9 mx. Otu | HanomeTpa (HM) 10 10 A nmu 10'9
birlik bilan viruslar, ularning | equHUIBI  B3ATHI W3 BHUPYCOB, HX | MK. OTH €OWHMIBI B3STHl U3
subbirliklari olinadi. CYyObEIUHHUIIL. BHUPYCOB, MX CYObEIUHUII.

Nasledovanie - transition  from | HacnenoBanne -  mepexom ot | Nasledovanie - transition from
generations to generation - the | mokoyieHuit K OKOJICHUIO - TIEpexo OT | generations to generation - the

transition ~ from  generation  to
generation genetic information.

reHepalny K TeHepali TeHETHYECKOM
uHdopMaIuu.

transition from generation to
generation genetic information.

Hacnenyemocts irsiyatning o'tishi -
alohida belgiiarning irsiyatlik darajasi.

[IpoxoxaeHne HacleIOBaHUsS 4Yepes
HacjJaeq0BaHHE - 3TO YPOBEHb
HaCJICIOBAHUA OTIEIBLHOIO OCIIbIUSL.

The passage of inheritance through
inheritance is the inheritance level
of the individual belgium.

Hacnenteii - nassent —yangidan | Hacrentnsiii - TepmuH, KoTopbli | Nastsentny - a term that expresses
sintezlangan nuklein kislotasini (DNK | BeipakaeT HacCcaHTHUpPOBaHHYIO | nassent-synthesized nucleic acid
va RNK) aks ettiradigan atama. CUHTETUYECKYTO nykienHoByio | (DNA and RNA).

kucinory (JIHK u PHK).

HesocnpuumurBocts - yuqtirmaslik -

Nosospriimchivost - nedunur - BUpYC,

Nosospriimchivost - deficiency -

odam, hayvon va o'simliklarni | ycToliunBOCTh YeioOBeKa M )KMBOTHBIX K | Virus, human and animal resistance
bakteriyalar ta’sirida viruslarga | Bupycam. to viruses.

bardoshliligi.

Heiipomunnaaza - neyrominidaza - | Heiipomunupmaza - HelipomuHmzmasza - | Neyrominidase - neurominidase -

ferment; viruslardan olinadigan ogsil.

(dhepMeHT; OT BUPYCOB OeJka.

enzyme, from viruses protein.

Oooouka - po'slog, gobig.

O06oJ104Ka - 3T0 000JI04Ka, pAKOBUHA.

Obolochka is a shell, shell.

Oo0pabateiBate - ishlov  bermoq, | Obrabatwat - 06paboTka, oTaenka. Obrabatwat - processing, finishing.
pardozlamog.
OOpatHass TpaHckpumTasza - (aytar | OOparnas TpaHckpunTasa - obOparnas | Obratnaya transcriptase - reverse

transkriptaza - RNKga garam DNK

TpanckpunTtaza - PHK-3aBucumas

transcriptase - RNA dependent
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polimeraza, retroviruslar virioni | IHK-nmonmumepa3a, dbepment, | DNA polymerase, enzyme
tarkibiga Kiruvchi enzim. COJICpIKaIlMii BUPHOH PETPOBUPYCOB. | comprising the retroviruses virion.
Oxcamurut  oksamicit - hujayra | OkcamuamMux OKCaMHCOBOM KHCJIOTHI - | Oxamic acid oxamicite - an
devorining sintezini yo'ldan | anTHOHOTHK, KOTOPBIH moskeT | antibiotic that can lead to synthesis
chigaruvchi antibiotik. npuBecTH K cuHTe3dy  kierounoi | Of the cell wall.
CTCHKMU.

Otneuarka - nusxa koehirish - virus | Komuposanue - KommpoBanue - | Copying - Creation of information
DNKsidan  transkripsiya jaraenida | Coznanue unpopmarmonnoir PHK (i- | RNA (i-RNA) in the process of
informatsion RNKning(i-RNK) xosil | PHK) B mpomecce Ttpanckpunimu | transcription of virus DNA. The

bolishi vii'us RNKsi
zanjiridan 2chi
zanjirning xosil bolishi.

eki DNKsi
komplementar

BupycHoil JIHK. OOpazoBanue BTOpOI
nenu PHK wmimm mocnenmoBarensHOCTH
JJHK

formation of the second chain of
RNA or the DNA sequence of the
Viu.

OkcuTeTpauuKIvH, TEppaMULIHUH -
oksitetraciklin, terramicin - hamma tur
ta'sir doirasiga ko'ra xlortetrasiklinga
yaqin antibiotik.

Oxytetracycline, terramycin-
coxitracilline, terramicin - anTHOHOTHK,
omuskuii k Xlortetracycline mo Bcem
Kpyram.

Oxytetracycline, terramycin-
coxitracilline, terramicin - an
antibiotic close to xlortetracycline
according to all circles.

Omuronykneorun - oligonukleotid -
gisga nukleotidlar zanjiridan iborat
makromolekula. DNK yoki RNK ning
qgisga bo'limi.

ONUroHyKJIEOTH]T - OJUTOHYKJIEOTH]T -
MAaKpOMOJIEKYJIa, coCTOsIIas u3
KOPOTKOLIETIOYEYHBIX  HYKJIEOTHIOB.
Kopotknii yuacrok JIHK nmu PHK.

Oligonucleotide - oligonucleotide -
a macromolecule consisting of
short chain nucleotides. A short
section of DNA or RNA.

[TanToTenat - pantotent - darmon dori,
koferment A tarkibiga kiradi. Ko
pchilik tuprog va suvda vashavdigan
bakteriyalar tarkibiga kiradi.

[TaHTOTEHAT - MAHTOTEHT - Mpernapar
SIBIIICTCS ~ YacThi0  KOd’H3UMa  A.
BOJIBIIMHCTBO MOYBEHHBIX M BOJIHBIX
OaKTepHil BKIIOUYECHBI.

Pantothenate - pantotent - drug is
part of coenzyme A. Most soil and
water-borne bacteria are included.

[Tapusie ceiBopoTkH - jul't zardoblar -
kasallik endi boshlanyotganda va 2-3
haftadan so'ng olingan zardoblar.

Cupon mneTpymikKu - ChIBOPOTOYHBIC
BUPYChl -  CBIBOPOTKAa,  KOTOpas
ABJIICTCSI HAYaJIOM 3a00JICBaHUS U

Parsley Syrup - serum viruses - the
serum that is the beginning of the
disease and after 2-3 weeks. The
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Antitelolar titrining 4 marotaba oshishi | vepe3  2-3  memenm.  OcnoBHoli | main reaction is the 4-fold increase
asosly musbat reaksiya hisoblanadi. peakiueit SIBIISIETCS 4-xpartnoe | in the number of antiteles.
YBCIIMYCHUC KOJINMYECTBA
AHTUDJICMCHTOB.
[TonuBHpyCHI poliviruslar - | [TomuBupycbl - mosmBHpPYchl - | Polyivirusy polyivyres -
Enterovirus  turkumiga  Kiruvchi, | saTepoBupyc, enterovirus,

insonlarda polimielit, cho'chgalarda
teshen va boshga kasal I iklar
go'zg'atuvchi viruslar.

IIOJIMOMUENIUT Y JIFOJIEH, Y CBUHEU WU
JPYyTUX IMAIlUEHTOB BOCHAJIUTEIIbHBIE
BUPYCBIL.

poliomyelitis in humans, in pigs,
and other patients inflammatory
viruses.

PetpoBupycer - retroviruslar - RNK-
tutuvchi , lipid gobig'i va virionda
gaytar transkriptaza mavjudligi bilan
xarakterlanadi.

PerpoBupycbl -  peTpoBHpPYCHI -
xapakrepusytorcsi HaimuneM PHK-
peuenropa, JUOUAHON OOOJOYKU U
BUPUOHHOW TPAHCKPHUIITA3bI.

Retrovirusy -  retroviruses -
characterized by the presence of
RNA-receptor, lipid shell and
virion transcriptase.

CymmisHbli mkad - quritgich javoni -
unda shisha idishlarni quritishda va
sterillashda foydalaniladi.

CymwiibHbld  mKa -  cymIvIbHas
IIOJIKA - MUCIOJIB3YETCA IS CYyLIKA M
CTEpUJIM3AIMH CTEKJIIHHBIX OYTBHUIOK.

Sushilny cabinet - dryer shelf - it is
used for drying and sterilization of
glass bottles.

CrpyktypHas enuuuia - Struktura
birligi - kapsidning eng kam
lunksional-ekvivalent  birligi  bitta

yagona polipeptid anjirlar yig'indisidan
iboratdir.

CTpyKTypUpOBaHHbIE OCHOBBI -
CTPYKTYpHbIE enuHullpl. Hanmenee
CIa0UTETbHO-9KBUBAJICHTHAS EAMHUIIA
Karcuja COCTOUT M3 OJHOTO Habopa
OJIHOTO MOJIMIIENTUIHOTO UHKUPA

Structured Essentials - Structural
Units - The least laxative-
equivalent unit of capsid consists of
a single set of single polypeptide
figs

TepmocrabunbpaocTh  ISSigbardoshli | Hekotopsie n3 nByx »xuBbIx cymectB | Some of the two living beings are
1 ik - tirik mavjudodlar ayrim | sBustorcs TepMocTabmiIbHBIMU | thermostable

turlarining yugori haroratga | BeICOKHE TeMIIepaTyphbl. high temperatures.

chidamliligi.

Y IIbTpaMUKPOTOH - elektron | Ultramicroton - »3to wuHcTpymeHT, | Ultramicroton - 310 WHCTpyMEHT,

mikroskopda ko'rish uchun hujayra va

HCHOHBByeMBIfI OJIA BBIPC3dHUA O4YCHb

HCHOHBByeMBIﬁ JJI BBIPC3aHUA
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to'gimalardan o'ta yupga qilib kesib
olish uchun ishlatiladigan asbob.

TOHKHMX Pa3pe30B KJIETOK U TKAHEH IS
W3YUYECHHS IEKTPOHHOU MUKPOCKOIIHH.

O4YEHb TOHKHUX pa3pe30B KIETOK U
TKaHEU JUIsl U3YUYEHHUsI JIEKTPOHHOU
MHUKPOCKOIIUH.

LenTpudyruposanue - ajratish,
cho'ktirish, sentrifugalash - markazdan
gochma kuch ta'sirida qorishmani
mexanik ravishda ajratish.

LentpudyrupoBanue - pasjeicHue,
NOTPY’KEeHHE, UEeHTPUPYTUpOBaAHUE -
MEXaHUUYECKOE pa3lelICHHE OT LIEHTpa
CWJIbl BBITAJIKUBAIOIICH CHUJIBI.

Lentpudyruposanue - separation,
sinking, centrifugation -
mechanical separation from the
center of the force of escape force.

Xumuotepanus - Kimyoviy usulda
davolash - kasal hayvonlarni turli
murakkablikka ega organik va

noorganik birikmalardan iborat tabiiy

XI/IMOTepaHI/I}I - XUMHUOTCpalusa -
JICUCHUC OOIBLHBIX ZKHNBOTHBIX
IMPpHUPOJHBIMU )41 HCKYCCTBCHHBIMHA

XUMHUOTCPAIICBTUYCCKUMHA CPCIACTBAMMU,

Chimiotherapy - chemotherapy -
treatment of sick animals with
natural and artificial
chemotherapeutic agents,

va sun'ty kimyoviy terapevtik maddalar | conep>xammumu~ opranumdeckue | | containing organic and inorganic
bilan davolash. HEOPTaHUYECKUE coequHEeHHs | compounds with different
Pa3IUYHOMN CIIOKHOCTH. complexity.
YyBcTBUTEIBHOCTH - ta'sirchanlik YyBCTBUTEIHHOCTH - | sensitivity
4YBCTBUTEIBHOCTh
[{uToruansie BUpYycHI - Sitotsid viruslar | LluroTokcnueckue BUPYCHI - | Cytotoxic viruses - cytotic viruses -
- hujayrani parchalovchi yoki ularning | nutornueckue Bupychl - BUpYCHI, | Viruses that break or destroy the
o'lishiga olib keluvchi viruslar. KOTOpbIC paspymiaroT win paspyimator | cell.
KJICTKY.
[tamm - bir virusning (masalan | [llItamm - wmoxeT ObITh Heckosibko | Strain - There may be several

tamaki mozaikasi virusi) bir necha
shtammlari  bo'lishi  mumkin. Ular
ma'lum bir xislati bilan bir-biridan farq

IITAMMOB BHpyca (Hampumep, BHPYC
TabauyHOM Mo3auku). OHU OTINYAIOTCS
Apyr OT Jpyra - BHPYJCHTHOCTD,

strains of a virus (eg tobacco
mosaic virus). They are different
from one another - virulence,

giladi - virulentligi, turli fizik va|uyBcTBUTENBHOCTP K  pa3nuyHbIM | Sensitivity to various physical and
kimyoviy faktorlarga sezgirligi va | dusuueckum u xumudeckum ¢axtopam | chemical factors, and so on. TMV
hakozo. TMVning, TMV - qgozog|u 1. JI. TMV - sto mramm TMV - |is TMV - Kazakh strain. TMV is a
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shtammi. TMV - oddiy shtammi, TMV

Kazaxcran. TMV - 5310 mnpocron

simple strain, TMV pepper strain,

galampir shtammi va boshgalari | mramm, mramm nepria TMV u apyrue. | and others.

mavguddir.

Onekrpodopes - elektroforez - elektr | Dnekrpodopes - anekrpodopes - | Electrophoresis - electrophoresis -
maydoni yordamida aralashmaning bir | pa3genenue cmecu u3 ogHoro mecra B | Separation of the mixture from one
joydan  ikkinchi  joyga  o'tishi, | ipyroe ¢ wucmons3oBanuem 1ojs | place  to  another using the
bo’laklarga ajratish. ayiekTpodopesa. electrophoresis field.
DpuTpOMUIIMH -  eritromitsin - | Dputpomunue - spuTpomuiiuH - | Erythromycin - erythromycin - An

Streptomyces erytreus ning mahsuloti
bo'lgan makrolid antibiotiklar guruhiga

aHTUOMOTUK B TPYIIE MaKpPOJHIHBIX
aHTUOMOTUKOB, MPOJYKT Streptomyces

antibiotic  in  the  macrolide
antibiotic group, the product of

kiradigan antibiotik. Ogsil sintezini | erytreus.  OcranaBnmmBaer  cuHTe3 | Streptomyces erytreus. Stops the
to'xtatadi. Oerka. protein synthesis.

DHTepoBUpPYCHl - enteroviruslar - | DaTepoBUpYCHI - 3HTEpOBUPYCHI - | Enterovirusy - enteroviruses -
Enterovirus turkumi, Picornaviridae | cemelictBo 3HTEepoBHpycoB, HocuTenu | Enterovirus family, RNA carriers
oilasiga Kiruvchi RNK-tutuvchi | PHK cemeiictBa Picornaviridae. Ownwm | of the Picornaviridae family. They
viruslar. Ular kislotaga chidamli, | ycroituuBel k kucioram, B ocHOBHOM | are acid resistant, mainly found in
asosan turli  hayvonlar ichagida | Haxomsmmecs B pasnuyHbIX | various intestines of animals (cattle,
uchraydi (qoramol, ot, cho'chqa, it, | kumeunnkax KMBOTHBIX (KpymHBIH | horses, pigs, dogs, cats and others).
mushuk va boshgalar). poraTelii  CKOT, JIONIaJH, CBHHBH,

co0aKH, KOIIKH H JIp.)
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1.1. DAH JACTYPU
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O‘ZBEKISTON RESPUBLIKASI
OLIY VA O‘RTA MAXSUS TA’LIM VAZIRLIGI

TERMIZ DAVLAT UNIVERSITETI

Ro yxatga olindi “TASDIQLAYMAN?
Ne BD-5140100-2.06 O¢‘quyv ishlari prorektori
R. To rayev

« » 2021 yil

“29” avgust 2020 yil

MIKROBIOLOGIYA VA VIRUSOLOGIYA

fanidan

ISHCHI O‘QUV DASTURI

(Sirtqi ta’lim shakli 2- kurs talabalari uchun)

Bilim soxasi: 100000 - Gumanitar soha
Ta’lim soxasi: 140000 - Tabiiy fanlar
Ta’lim yo‘nalishi: 5140100 - Biologiya (turlari bo’yicha)

Soatlar tagsimoti

Umumiy o ‘quy soati 242

Auditoriya soati 40

Ma’ruza 20

Laboratoriya 20

Mustaqil ta’'lim 202
Termiz — 2021
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Fanning ishchi o‘quv dasturi O‘zbekiston Respublikasi Oliy va o‘rta maxsus
ta’lim vazirligining 2020 vyil 29-avgustdagi 452 — sonli buyrug‘i bilan
maqullangan.Fan dasturlarini tayanch oliy ta’lim muassasasi tomonidan
tasdiglashga rozilik berilgan. “Mikrobiologiya va virusulogiya” fan dasturi asosida

tayyorlangan.
Tuzuvchilar: dots. A.Sattarov
Tagrizchilar: dots. A.Begmatov

dots. D.Qodirova

Ishchi o‘quv dasturi Botanika kafedrasining
2021 yil “_7-avgustdagi “1”-son yig‘ilishida muhokama qilingan va fakultet
Kengashiga tavsiya etilgan.

Kafedra mudiri dots. A.Begmatov

Ishchi o‘quv dasturi Tabiiy fanlar fakulteti Kengashining 2021 yil “ -
avgustdagi “1”-son yig‘ilishida muhokama qilingan va universitet o‘quv-uslubiy
Kengashiga tavsiya qgilingan.

Fakultet dekani b.f.d. A.Xurramov

Ishchi o‘quv dasturi universitet o‘quv-uslubiy Kengashining 2021 yil «_ -
avgustdagi “1”-son yig ilishida tasdiglangan.

O‘quv-uslubiy boshgarma boshlig‘i K.Yadgarov
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Fan/modul kodi O quv yili Semester ECTS-Kreditlar
MBVB209 2021-2022 3/4 5/4
Ta'lim tili Xaftadagiya dars
Fan/m_odul_ turi O zbek/rus soatlari
majburiy 4/4
Autoriya Mustaqil Jami
Fanning nomi mashg'ulotlari ta'lim yuklama
(soat) (saot) (soat)
Mikrobiologiya va 40 202 242
virusologiya

I.Fanning mazmuni

Mikrobiologiya va virusologiya fanini o‘qitishdan maqsad -
talabalarga hozirgi zamon biologiyasi va chegaradosh fanlar yutuglariga
asoslangan yangi fan yo‘nalishlari yaratish va uning nazariy asoslarini
0 rgatish hamda ularni amaliyotda tadbiq etish ko nikmasini hosil gilishdan
iborat.

Fanning vazifasi — prokariotlar va viruslar olamining morfologiyasi,
hujayra tuzilishini, ko‘payishi ularni tabiatda tarqgalishi, odam hayotidagi
ahamiyati, ularga har xil tashqi faktorlar ta’siri, tabiatda azot uglerod va
boshga moddalarni sirkulyatsiyasidagi roli,mikroorganizmgalarning oz aro
munosabatlari,inson hayotdagi o rni va ahamiyatini ochib berish.

I1.Asosiy nazariy qism (ma’ruza mashg‘ulotlari)
I1.1.Fan tarkibiga quyidagi mavzular kiradi:

1-mavzu. Mikrobiologiya fani,o rganish obyektlari,vazifasi hamda
bo'limlariga tavsif.

Mikrobiologiya fanining predeti,o rganish obyektlari
mikroorganizmlarni o'rganishning ahamiyati, fanning boshga fanlar bilan
alogadorligi,bo’limlari hamda vazifalariga tavsif.

2-mavzu. Mikrobiologiyaning paydo bo’lishi va rivojlanishi.

Antoni van Levenguk tomonidan mikroorganizmlarni kashf gilinishi.
Mikrobiologiyaning  shakllanishida L.Paster, R.Kox, M.Beyerink,
S.N.Vinogradskiy, V.L.Omelyanskiy, N.A. Krasilnikov, A.Flemming va
boshgalar ishlarining ahamiyati.

Hozirgi zamon mikrobiologiyasi rivojlanishining ustuvor yo‘nalishlari.

Mikrobiologiyaning O‘zbekiston Respublikasida rivojlanishi.

3-mavzu. Mikrobiologiya tadgiqotlarning asosiy usullari.

3.1.Toza  kulturalar ~va ularning olinishi.Mikroorganizmlar
preparatlarini tayyorlash texnikasi. Oddiy va differensial bo‘yash. Gram
usulida bo‘yash va uning mikroorganizmlar klassifikatsiyasidagi
ahamiyati.Boyitilgan va toza kulturalar hagida ma’lumotlar va ularni
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mikroorganizmlarni sistematikasi va fiziologo-biokimyoviy xususiyatlarini
o‘rganishdagi ahamiyati.

3.2.Mikroorganizmlarni mikroskop yordamida o‘rganish usullari.
Zamonaviy mikroskoplar.

Mikroorganizmlarni  mikroskop yordamida o‘rganish  usullari.
Zamonaviy mikroskoplar: yorug® va qorong‘i maydonli, faza- kontrast,
lyuminissent va elektron mikroskoplar.  Biologik  mikroskoplar
imkoniyatlarining kimyoviy tavsifi. Fiksirlangan, bo‘yalgan va tirik
preparatlar tayyorlash.

4-mavzu. Mikrorganizmlar morfologik turlariga tavsif.

Mikrorganizmlar morfologiyasi va xujayra o Ichami.
Mikrorganizmlar xujayra tuzilishi.Eukariot va Prokariot mikroorganizmlar.
Bakteriya hujayrasining shakllari. Mikrorganizmlar turli guruhlarining
tavsifi.
5-mavzu. Mikroorganizmlarning xujayra tuzilishi va kimyoviy
tarkibi.

5.1. Prokariot hujayralar tuzilishi. Bakteriya hujayrasining struktura
asoslari. Hujayra devori, tuzilishi, tavsifi va kimyoviy tarkibi. Sitoplazmatik
membrana,uning ba’zi xususiyatlari va kimyoviy tarkibi. Sitoplazmatik
membrana funksiyasining xilma-xilligi.Mezosomalar.Sitoplazma.

5.2. Bakteriya hujayrasining qo‘shilmalari, kimyoviy tarkibi va

endosporalari .

Bakteriya endosporalari, spora hosil bo‘lish jarayoni va sporaning
vegetativ hujayradan asosiy farglari. Kapsula va shilliq gavat. Kimyoviy
tarkibi va funksiyalari. Bakteriyalarning xarakati, xivchinlari. Joylanishi,
tashkil topishi, kimyoviy tarkibi. Fimbriy va pililar va ularning funksiyalari.

6-mavzu. Mikroorganizmlarning klassifikatsiyasi.
Mikroorganizmlar olami, umumiy belgilari va turli tumanligi.
Prokariot va eukariot mikroorganizmlar, ularning o‘xshashligi va farglari.
Mikroorganizmlar  klassifikatsiyasi va prinsiplari. Prokariotlar —
mikrobiologiyani asosiy ob’cktidir. Prokariotlar olamining to‘rt bo‘limi
vakillariga qisgacha tavsif. Gram musbat va gram manfiy bakteriyalar,
mikoplazma va arxebakteriyalar.

7-mavzu. Mikroorganizmlarni o‘sishi va ko‘payishi.
Prokariotlarning ko‘payish usullari. Mikroorganizmlarning o°‘sishi.
Bakteriya xujayrasining generatsiya muddatlari. Statsionar sharoitda toza
kulturalar populyatsiyasining o‘sish qonuniyatlari. o‘sish egri chizig‘i,
ayrim fazalarining tavsifi. Mikroorganizmlarining uzluksiz
ko‘paytirilgandagi o‘sishi. Uzluksiz ko‘paytirishning mikroorganizmlar
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xususiyatlarini tadqiq gilishdagi ahamiyati va amaliyotda ishlatilishi.
8-mavzu. Mikroorganizmlarning oziglanishi.

8.1. Mikroorganizmlarning ozuqa moddalariga bo‘lgan ehtiyoji va
moddalarning hujayraga kirishi.

Mikroorganizmlarning ozuga moddalariga bo‘lgan ehtiyoji va
moddalarning hujayraga Kirishi. Prokariot hujayralarining Kkimyoviy
tarkibi. Hujayra tarkibidagi suvning hujayra hayotidagi ahamiyati.
Hujayraning muhim polimer birikmalari, asosiy bioelementlari. Uglerod
manbalari, uglerodli oziglanish tiplari: fotoavtotrof, fotoorganoavtotrof,
xemolitotrof, xemoorganogeterotrof va hokozolar.

8.2. Mikroorganizmlarning oziglanish tiplari. Geterotroflar tomonidan
karbonat angidridning assimilyatsiyasi.

Geterotroflar tomonidan karbonat angidridning
assimilyatsiyasi.Mikroorganizmlar o‘zlashtiradigan azotli va mineral
birikmalar. Molekular holatdagi azotning o‘zlashtirilishi. Bakteriyalarning
fosfor bilan oziglanishi. Oltinguturt manbalari. Sulforeduksiya turlari.
Bakteriyalarning magniy, kaliy, temir, kalsiyga bo‘lgan ehtiyoji va ularning
hujayra hayoti va modda almashinuvidagi roli. O‘sish moddalarga bo‘lgan
ehtiyoji.  Prototroflar va auksotroflar. Antimikrob moddalar va
antimetabolitlar. Ozuga muhitlari. Bakteriyalar hujayrasiga moddalarning
o‘tish mexanizmi.

9-mavzu. Mikroorganizmlar metabolizmi.
Mikroorganizmlarda modda almashinuvi. Katobolitik va anobolitik
jarayonlar haqgida tushuncha va ularning bog‘ligligi. Aerob nafas olish.
Bijg‘ish va uning turlari. Anaerob nafas olish.Geksozaning
mikroorganizmlar tomonidan parchalanishi.

10-mavzu. Mikroorganizmlar genetikasi

Mikroorganizmlar genetikasi hagida umumiy
tushuncha.Mikroorganizmlarda irsiyat va o zgaruvchanlik tushunchasi.
Mikroorganizmlar genotipi va fenotipi, irsiy

0 zgaruvchanlik.Mikroorganizmlar olamida mutatsiyalar.Bakteriyalardagi
transformatsiya va transduksiya jarayonlari, ahamiyati.

11-mavzu. Mikroorganizmlara tashqgi muhit omillarining ta’siri.
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11.1. Mikroorganizmlar va muhit. Fizikaviy omillarning ta’siri.

Mikroorganizmlar va muhit. Fizikaviy omillar ta’siri. Kordinal
nuqgtalar. Mikroorganizmlarlarning haroratga bog‘liq o‘sishi. Mezofill,
termofill va  psixrofil  mikroorganizmlar va ularning tavsifi.
Mikroorganizmlarga yorug‘lik ta’siri. Mikroorganizmlarning ultra-binafsha
nurlarga chidamliligi Fotoreaktivatsiya hodisasi.
11.2.Mikroorganizmlarga kimyoviy va biologik omillarning tasiri.
Mikrobiologiyada sterillash usullarining qo llanilishi.

Yugqori haroratni sterillash uchun ishlatilishi. Sovuqg usulda sterillash.
Mikroorganizmlarning past haroratda hayot faoliyatini  saglash.
Mikroorganizmlarga gidrostatik bosim ta’siri. Mikroorganizmlarning suv
miqgdoriga bog‘liq o‘sishi. Suv aktivligi. Mikroorganizmlarning quritilishga
chidamliligi.  Liofilizatsiya. ~ Mikroorganizmlarga tuzlarning ta’siri.
Moddalar konsentratsiyasining mikroorganizmlarga ta’siri va uning
amaliyotda ishlatilishi. Osmofillar va galofillar. Muhit pH ning
mikroorganizmlarga ta’siri.

12-mavzu. Mikroorganizmlarning o‘zaro va boshqga organizmlar
bilan munosabati.

12.1.  Mikroorganizmlarning o‘zaro ta'siri va  simbiotik
assotsiatsiyalari.

Mikroorganizmlarning  simbiotik  assotsiatsiyalari.  Metabioz.
Antogonizm va uning sabablari. Antibiotik moddalar va ularning
ishlatilishi.

12.2. Mikroorganizmlar bilan o‘simliklar, hayvonlar va odamlar
o‘rtasidagi munosabatlar.

Mikroorganizmlar bilan o‘simliklar, hayvonlar va odamlar o‘rtasidagi
munosabatlar. Patogen mikroorganizmlar. Ularning o‘simliklar, hayvonlar
va odamlar o‘rtasidagi keltirib chigoradigan kasalliklari va garshi kurash
choralari.

13-mavzu. Biosfera va mikroorganizmlar ekologiyasi.

13.1. Ekosistemada mikroorganizmlarning roli. Mikroorganizmlar
muhim guruhlarining tuproqda targalishi.

Ekosistemada mikroorganizmlarning roli. Mikroorganizmlar muhim
guruhlarining tuproqda targalishi, tuproq unumdorligini saqglashda
mikroorganizmlarning ahamiyati. Azot,uglerod,oltingugurt fosfor va
boshga elementlarining aylanishdagi roli. Ammonifikatsiya. Nitrifikatsiya.
Denitrifikatsiya. Azotofiksatsiya. Tuganak bakteriyalar.

13.2. Mikroorganizmlar muhim guruhlarining suvda targalishi.
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Mikroorganizmlarning suv  havzalarida targalishi, ahamiyati.
Oltingugurt bakteriyalarining xilma-xilligi. Tionbakteriyalar. Fotosintez
jarayonini olib boruvchi oltinguturt bakteriyalari. Bakterial fotosintezning
xususiyatlari. Fotosintez pigmentlari. Arig, kanal, daryo, ko'l, dengiz va
okean suvlarida targalgan mikroorganizmlar. Ichimlik suviga goyiladigan
talablar. Suvning koli-titri va koli-indeksi.

13.3. Mikroorganizmlar muhim guruhlarining atmosfera havosida
tarqalishi.

Mikroorganizmlar muhim guruhlarining atmosfera havosida targalishi.
Havosi doimiy nazorat ostida bo'ladigan ob ektlar. Atmosfera havosida
mikroorganizmlar uchun qulay va noqulay sharoitlar. Havoda uchrovchi
patogen mikroorganizmlar va ularga garshi kurash choralari.

14-mavzu.Azotning tabiatdagi aylanishi

Ammonifikatsiya. Nitrifikatsiya. Denitrifikatsiya. Azotofiksatsiya.
Tuganak bakteriyalar. Bijg ish jarayonlari. Spirtli, moy kislotali va boshga
bijg ish turlari

15-mavzu. Mikroorganizmlarning xalq xo*‘jaligi va tibbiyotdagi
ahamiyati.

Mikroorganizmlarning ozuga va yem mahsulotlari, kimyoviy
moddalar va dorivor preparatlar olish magsadida ishlatilishi. Qishlog
x0‘jaligi va gazilma moddalarga ishlov berish, iflos suvlarni tozalash.

16-mavzu. Virusologiyaning predmeti va vazifalari.

Virusologiya fanining predmeti, o‘rganish ob’ektlari hamda
rivojlanish tarixi. Viruslarning kashf etilishi borasidagi ishlar. Viruslar va
ularning ahamiyati, viruslarning Yer yuzida targalishi. COVID-19.
Viruslarni  o‘rganishning magsadi. Virusologiyaning biologiya fanlari
orasidagi o‘rni, viruslarning ochilish tarixi. D.l.Ivanovskiy, Beyerink,
Lefflyor, Frosh va boshgalarning ishlari, ahamiyati.

17-mavzu. Viruslarning tabiati hagida tushuncha.
O‘simlik va bakteriya viurslari. Viruslar — yuqumli kasalliklarning

qo‘zg‘atuvchilaridir. Viruslarning sog‘ligni saglash va gishloq xo‘jaligidagi
va boshqa sohalardagi ahamiyati.

18-mavzu. Virusologiyada qo‘llaniladigan tadqigot usullari.
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Viruslarni o‘rganish usullari (viruslarni yugtirish, fizik va kimyoviy
Xususiyatlarini o‘rganish, toza preparatlarini) va ularni tashkil qiluvchi
gismlarini ( ogsil nuklein kislota) olish usullari. Viruslarni ko‘paytirish va
ajratish. Turli sentrifugalash usullari.Viruslarning yuqumliligini aniglash
usullari.

19-mavzu. Viruslarning strukturasi.

Viruslarning Kattaligi, shakli va virus zarrachasining tuzilishi. Xar
xil guruhlarga mansub viruslarning tipik vakillari: tamaki mozaikasi virusi
va uning shtammlari. T-2 bakteriofagi, SPID, gripp va x.k. viruslarining
tuzilishi. Xujayra va yadro kiritmalari. Viruslarning umumiy tuzilishi. Virus
ogsillari va nuklein kislotasi.

20-mavzu. Viruslarning targalishi.

Viruslarning yugish yo‘llari. O‘simlik viruslarining targalishi.
Umurgali va umurtgasiz hayvonlar viruslarining targalishi.

21-mavzu. Viruslar va ularning klassifikatsiyasi.

Viruslar  klassifikatsiyasi doir umumiy tushunalar. Viruslar
klassifikatsiyasi (Gibbs va Xarrison, 1976, Filds va Nayp, 1989, Jdanov,
1990). Viruslarning (hayvon, o‘simlik, bakteriya) asosiy guruhlari va
ularning vakillariga tavsif.

22-mavzu. Viruslar diagnostikasi.

Kiritmalar asosida diagnostika. Aniglagich o‘simliklar usuli yordamida

viruslar diagnostikasi va ularni viruslarni ajratishda qo‘llash.
23-mavzu.Viruslarni immunologek usullar yordamida diagnostika
gilish.

Tomchi usuli, virus — bakteriya, agglyutinatsiya, immunoferment,
radioimmun analizi, ikkiyoglama immunodifuziya usullari va boshgalar.
Virus kasalliklariga garshi kurash choralarini ishlab chigishda xar xil tashqi
omillardan foydalanish. Organizmning muxofaza reaksiyasi. Vaksinatsiya.

Ma’ruza mashg‘ulotlarining soatlar bo‘yicha taqsimlanishi
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No Mavzu nomi soat
Mikrobiologiya fani,o rganish obyektlari,vazifasi hamda
bo'limlariga tavsif. Mikrobiologiyaning paydo bo lishi 2

1 va rivojlanishi. Mikrobiologiya tadgigotlarning asosiy
usullari.
Mikrorganizmlar morfologik turlariga tavsif.
5 Mikroorganizmlarning xujayra tuzilishi va kimyoviy 5
tarkibi.
Mikroorganizmlar klassifikatsiyasi.
3 Mikroorganizmlarni o‘sishi va ko‘payishi. 2
Mikroorganizmlarning oziglanishi. Mikroorganizmlar
4 metabolizmi. 2
Mikroorganizmlar genetikasi. Mikroorganizmlarga
5 tashqi muhit omillarining ta’siri 2
1-semestr uchun jami ma ruza soati: 10
Mikroorganizmlarning o‘zaro va boshqa organizmlar 2
bilan munosabati. Azotning tabiatdagi aylanishi.
6 Mikroorganizmlarning xalq xo‘jaligi va tibbiyotdagi
ahamiyati
Biosfera va mikroorganizmlar ekologiyasi. 2
Ekosistemada mikroorganizmlarning roli.
7 Mikroorganizmlar muhim guruhlarining tuproqda,
suvda, atmosfera havosida tarqalishi.
Virusologiyaning predmeti va vazifalari.Viruslarning 2
tabiati hagida tushuncha.Virusologiyada qo‘llaniladigan
8 tadqgigot usullari.
9 Viruslarning strukturasi. Viruslarning targalishi. 2
Viruslar va ularning klassifikatsiyasi.Viruslar 2

10 diagnostikasi.Viruslarni immunologek usullar yordamida

diagnostika qilish.
2-semestr uchun jami: 10
JAMI: 20
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I11.Laboratoriya mashg‘ulotlari bo’yicha tavsiya va

Kko‘rsatmalar

Laboratoriya mashg‘ulotlari uchun quyidagi mavzular tavsiya etiladi.

Mavzu nomi

soat

Aseptika va antiseptika gonun-goidalari bilan tanishish.. Biologik
mikroskopning  tuzilishi. Mikrobiologik tadgiqgotlar uchun zarur
bo lgan asbob-uskunalar bilan tanishish.

Ezilgan tomchi, osilgan tomchi,usullari yordamida preparatlar
tayyorlash. Fiksirlangan, bo‘yalgan preparatlar tayyorlash,
Tayogchasimon mikroorganizmlar va ularning morfologiyasi bilan
tanishish.

Sharsimon bakteriyalar, Aktinomitsetlar, Bakteriyalarning spora
hosil gilishi va harakatini o'rganish. Bakteriyalarning kapsula hosil
gilishi. Omelyanskiy usulida havo mikroflorasini 0°rganish
bo yicha tajriba qo’yish.

Havo, Tuprog va Suv  mikroflorasini  o'rganish.
Mikroorganizmlarni Gram usulida bo yash va identifikatsiya qilish.

Sterillash usullari. Sovuqg va issiq sterillash turlari.Avtoklav bilan
ishlash qoidalari bilan tanishish

Mikrobiologiya laboratoriyasida ishlatiladigan ozuga muhitlar va
ularni tayyorlash. Elektiv oziga muhitlari tarkibi bilan tanishish va
unga mikroorganizmlarni ekish. Ammonifikatsiya jarayoni.

1-semestr uchun jami:

10

Bijg‘ish jarayoni , Spirtli, Sut kislotali, Moy Kkislotali
bijg‘ish.Ro’shman ozuga muhitining tahlili Kletchatkaning aerob
parchalanishi.

Virusologiya laboratoriyasining  tuzilishi ~ bilan  tanishish.
Fitopatogen viruslar . Atlaslar va jadvallarga asoslangan holda
Odam va hayvonlarning virusli kasalliklari. Viruslarning targalishi
va keltirgan zararini aniglash.

Viruslarning yuqish usullari, wularning harorat ta’siridagi
inaktivatsiyasi, oxirgi suyulish darajasi, viruslarni izoelektrik
nuqtasini aniglash.

Viruslarning gisman tozalangan preparatini olish. Toza virus
preparatini olish usullarini o‘rganish. Virus preparatining migdori
va tozaligini aniglash.

10

O°‘simlik viruslarini indikator o‘simliklar yordamida aniqlash.
Presipetasiyaga asoslangan diagnostika usullari,
Immunodifuziyatga , Immunoferment analizi usuli va viruslar
diagnostikasida go'llanilishini o rganish.

2-semestr uchun jami:

JAMI:

20
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I1l. Mustagqil ta’lim va mustaqil ishlar

Mustagqil ta’lim uchun tavsiya etiladigan mavzular.

No Mavzu nomi soat
1 | Mikroorganizmlarning tabiatda targalishi. 4
2 | Mikroorganizmlarning zamonaviy sistimatikasi. 2
3 | Immunitet hagida tushuncha. 4
4 | Mikroorganizmlardan zarur moddalar sintezlab olish. 2
5 | Mikroorganizmlarning gen muhandisligida go’llanilishi. 4
6 | Mikroorganizmlar biotexnologiyasi. 4
; Mikroorganizmlarning qgishloq xo jaligida o simliklarni ximoya 5

gilishda go llanilishi.

Tuprog  unumdorligini  oshirishda  mikroorganizmlardan

8 foydalanish. 2
9 | Bakteriologik o"g’itlar va ularning qollanilishi. 4
10 | Viruslarning kelib chigishi va ularning ahamiyati. 4
11 | Viruslarning gen muhandisligida go llanilishi. 2
12 | Virioidlar va ularning ahamiyati. 2
13 | Prionlar va ularning ahamiyati. 2
14 | Virusga qarshi vaksinalar va ularni ishlab chiqish. 4
15 | Fitopatogen viruslar va ularning xalq xojaligidagi ahamiyati. 4
16 Epide_my_a,pan_dime_yag_a olib kelgyotgan_inson virusl_ari ularning 4
targalishi profilaktikasi va garshi kurashish choralari.
17 | Immunitet va vaksinatsiya 4
18 | Viruslarning toza preparatlarini olish usullari. 2
19 | Viruslarga spetsifik antitanalar olish usullari. 2
Murakkab tuzilishga ega bo’lgan o'simlik inson va hayvon
20 virusli kasalliklari va ularning profilaktikasi. 4
21 | Viruslarning zamonaviy klasifikatsiyalari. 4
29 Hoirgi _ kundagi zamonaviy,yoqori sezgirlikka ega tashxis 5
usullari
23 | Viruslarning turli sohalardagi ahamiyati 2
24 !—Iozirgi kunda tur_li ep.idemiyg va.pandemiyaga olib kelayotgan 4
inson va hayvon virusli kasalliklari.
25 | Zika virusi, uning o‘choqlari va yugish omillari. 2
26 | Filoviruslarvirusi, uning o‘choglari va yugish omillari. 2
27 | Ebola virusi, uning o‘choqlari va yugish omillari. 2
28 | Margburg virusi, uning o‘choqlari va yugish omillari. 4
29 | COVID-19 virusi, uning o‘choglari va yuqish omillari 4
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30 | Yangi ochilgan virus mimi-virusi, uning xususiyatlari. 4
1-semestr uchun jami: 92
31 | Yangi ochilgan virus mega-virusi, uning xususiyatlari

32 | Yangi ochilgan virus pandora virusi, uning xususiyatlari

33 | Fitovirusologiyaning zamonaviy muammolari.

34 | Viruslarning toza preparatlarini olishning zamonaviy usullari.
35 | Viruslardan himoyalanish choralarini tahlil gilish.

36 | Viruslarga garshi kurash choralarini tahlil gilish.

37 | Viruslarga garshi vaktsina turlari.

38 | Viruslarni fizik va kimyoviy usullarda tozalash

39 | Viruslar bioximiyasi.

40 | Virus va hujayra orasidagi munosabat.
41 | Viruslarning Baltimor klassifikatsiyasi.
42 | O’simlik viruslari sistematikasi

43 | O’simlik virus kasalliklarini tabiiy o'choqlari va tiplari

44 | Poxviridae oilasi (Poksviruslar) vakillarining biologiyasi.

45 Herpegviriglae oilasi  (Gerpesviruslar oilasi  vakillarining
biologiyasi.

46 | Papovaviridae (Papovaviruslar oilasi) vakillarining biologiyasi.
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47 | Parvoviridae (Parvovirus) vakillarining biologiyasi.

48 | Bimaviridae oilasi (Birnaviruslar) vakillarining biologiyasi.

49 | Coronaviridae oilasi (Koronaviruslar) vakillarining biologiyasi.

50 | Rhabdoviridae oilasi (Rabdoviruslar) vakillarining biologiyasi.
51 Qrthorpyxgviridae oilasi (Ortomiksoviruslar) vakillarining
biologiyasi.

52 | Arenaviridae oilasi (Arenaviruslar) vakillarining biologiyasi.
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53 | Retroviridae oilasi(Retroviruslar) vakillarining biologiyasi.

54 | Caliciviridae oilasi (Kalitsiviruslar) vakillarining biologiyasi.

55 | Prionlar yoki sekin kechadigan infeksiyalar.

56 | Iridoviridae oilasi (Iridoviruslar oilasi) vakillarining biologiyasi.

57 Adenoviridaeoilasi  (Adenoviruslar  oilasi  vakillarining
biologiyasi.

IR EIEE

2-semestr uchun jami: 110
JAMI: 202

Mustaqgil o zlashtiriladigan mavzular bo'yicha talabalar tomonidan referatlar
tayyorlanadi va uni tagdimot tavsiya etiladi.
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V. Fanni o‘qitilishining natijalari (shakllanadigan kompetensiyalar)

Fanni o’zlashtirish natijasida talaba:

Mikroorganizmlar va viruslarning tuzilishi, turlari, hujayra tuzilishi, kimyoviy tarkibi,
ularning tarqgalishi,s istematik guruhlari hagida tasavvurga va bilimga ega bo’lishi:
Mikroskop bilan ishlash va mikroorganizmlar va viruslarni o’rganish usullarini bilishi
hamda ulardan foydalanish, tibbiy namunalardan mikroorganizlarning toza
kulturalarini, viruslarning toza preparatlarini ajratish v asaqlash yo’llari bo’yicha
ko’nikmaga ega bo’lishi:

Mikroorganizmlarni va viruslarni o’rganish bo’yicha zarur usullarni qo’llash, oziga
muhitlari  tayyorlash, mikroorganizm va viruslarning ahamiyati va ularning
qo’llanilishi bo’yicha malakaga ega bo’lishi kerak:

V1. Ta’lim texnologiyalari va metodlari

Ma’ruza;

Keys-stadilar;

Seminarlar(mantiqiy fikrlash, tezkor savol-javoblar);
Guruhlarda ishlash;

Taqgdimotlarni gilish;

Individual loyihalar;

Jamoa bo’lib ishlash va himoya qilish;

VII.Kreditlarni olish uchun talabalar:
Fanga oid nazariy va uslubiy tushunchalarni to’liq o’zlashtirish, taxlil natijalarini

to’g’ri aks ettira olish, o’rganilayotgan jarayonlar
hagida mustagil mushohada yiritish va joriy, oraliq nazorat shakllarida berilgan vazifa
va topshiriglarni bajarish, yakuniy nazorat bo’yicha yozma ishni topshirish.
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Talabalar bilimini baholash mezonlari

Talabaning labarotoriya mashg‘ulotlaridagi, mustaqil ta’lim topshiriglarini
bajarishi hamda faolligi “5 baholik tizimda baholanib boriladi va nazorat turlarida
inobatga olinadi.

Nazorat turi yozma(og zaki)shaklda o"tkazilganda:

- talaba fan (mavzu) bo‘yichamustaqil garor gabul qilsa, ijodiy fikrlasa,
bilimini amalda qo‘llay olsa va savol mohiyatini bilib, xulosa chiqarganligi uchun
“5 (a’lo) baho;

- talaba fan (mavzu) bo‘yicha gisman mustagil garor gabul gilsa va ijodiy
fikrlasa hamda bilimini amalda qo‘llay olsa, berilgan savolning mohiyati haqida
tushunchaga ega bo‘lsa “4” (yaxshi) baho;

- talaba fan (mavzu) bo‘yichabilimini amalda gisman qo‘llay olsa, savol
mohiyatini tasavvur qilsa “3” (qoniqarli) baho;

- talaba fan dasturi talablarini o‘zlashtirmagan bo‘lsa va fan hamda savollar
mohiyati haqida tasavvurga ega emas deb topilganda “2” (qoniqarsiz) baholar bilan
baholanadilar.

Yakuniy nazorat turi fakultet dekani, o‘quv-uslubiy boshgarma bilan
kelishgan holda va o‘quv ishlari bo‘yicha prorektor tomonidan tasdiqlangandan
grafik asosida tegishli fan bo‘yicha o‘quv mashg‘ulotini olib borgan o‘qituvchi
ishtirokisiz o‘tkaziladi.

Yakuniy nazorat shakli fan xususiyati va o‘quv auditoriya soatidan kelib
chiqib, kafedra tomonidan belgilanadi.

Oraliq nazorat

Test shaklida o‘tkazilsa variant 30 ta savoldan iborat bo‘lsa quyidagicha
baholanadi:

26-30 “5” (a’lo)

21-25 “4” (yaxshi)

17-20 “3” (qoniqarli)

16 va undan kam bo‘lsa “2” (qoniqarsiz)

“Yozma” shaklda o‘tkazilsa savollar tarkibi 3 tadan iborat bo‘ladi va har bir
savol “5” baholi tizimda baholanadi, amaliy, seminar va tajriba mashgulotlarining
umumiy bahosining o‘rtachasi olinib, ON bahosi bilan o‘rtacha bahoni hisobga
olishni tavsiya etamiz.

Yakuniy nazorat

“Test”shaklida o‘tkazilsa variant 30 ta savoldan iborat bo‘lsa quyidagicha
baholanadi:

26-30 “5” (a’lo) 21-25 “4” (yaxshi)

17-20 “3” (goniqgarli) 16 va undan kam bo‘lsa “2”’ (qonigarsiz)

“Yozma” shaklda o‘tkazilsa savollar tarkibi 5 tadan iborat bo‘ladi va har bir savol “5”
baholi tizimda baholanib o‘rta baho hisobga olinadi.
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5140100-Biologiya ta’lim yo’nalishi 1-kurs talabalari uchun “ Mikrobiologiya va virusologiya” fanidan test savollari

Ne |
5| _E £7
p= L%f T Test savollari To’g’ri javob Mugobil javob | Muqgobil javob | Mugobil javob
& 2 |03
1. | |11 1 Mikrobiologiya fani | *mikroorganizmlam Bir hujayrali sodda bir' hujayrali.
nimani o'rganadi? suvo' tlarni hayvonlarni.
2. I 1.1 |1 Ozig-ovgat *mikroorganizmlam sodda sodda bir hujayrali
mahsulotlari, non sut organizmlarni. organizmlarn | suvo'tlarni
mahsulotlari spirt, I.
xamurturish, sharob,
organik kislotalar
nimalarninghayot
mahsuli?
3. I 1.2 |1 Ozig-ovqat *L.Paster A. Levenguk. S.N Vinograd | I. 1. Mechnikov.
mahsulotlarining skiy.
buzilishini
mikroorganizmlar
hayot faoliyati bilan
bog ligligini
isbotlagan olim?
4. I 1.2 |1 Juft holdagi sha *diplokokk stafllakokk sartsina strentokokk

simon
bakteriyalar?
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5. I 1.2 Mikrobiologiya *morfologiya flzioiogiya biologiya genetika
rivojlanishining 1-
davri?

6. I 1.2 Kub shakildagi * sartsina stafilakokk diplokokk
kokklar?

7. I 1.2 Kapsula xivchin, *bakteriya mikoplazma virus zamburug'

fimbriy, pililari
bo'lgan organizm?

8. I 1.2 Bakteriya * amfitrix monotrix lofotrix peritrix
hujayrasining ikki
uchida
ikki top xivchini
bo"Isa?

Q. I 1.2 10.Qaysi *mikoplazma va L shakilli | bakteriyalar bakterialar viruslar

mikroorganizmlar
ning h u jayra devor
bo'lmaydi?

10. | 1 1.2 11.Mikroorganizm | *Ko'payish O'sish Reduplikatsiya | Polimorflzm

hujayra soni
oshishiga?"

11. | 1 1.2 Hujayrani qurush makro va mikro kislota va tuz uglerod va rnarganes va
uchun zarur elementlar. elementlar. kalsiy. temir.
bo’lgan elementlar?

12. | 1l 1.2 Osish faktorlariga *auksatrof prototrof geterotrof avtotrof

muhtoj organizmlar
bu-
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13.

1.2

Konustruktiv
metabolizm uchun C
manbai sifatida
organic birikmalarni
ishlatuvchilar bu-

*prototrof

auksatrof

geterotrof

avtotrof

14,

1.2

Qaysi jarayonda
organik
moddalarning chala
parchalanishi
kuzatiladi?

* ammonifikatsiya

nitrifikatsiya

denitrifikatsiya

azot to planishi

15.

1.2

Ayrim radikallarni
otkazuvchi
fermentlar,

Transferazalar.

gidrolazalar.

liazalar.

16.

1.2

Kislorodsiz sharoitda
yashaydigan
bakteriyalar.

* obligat anaerob

obligat aerob

17.

1.2

Qaysi guruhga
mansub bakteriyalar
evolyutsion
taragqiyotda past
temperaturada
moslashgan?

*psixrofillar

mezofillar

termofilliar

evriterminlar

18.

1.2

Namlikka chidamsiz
mikro organizimlar

*gonokokk, meningokokk,
faglar

stafilokokk, sil
tayoqchasi

gonokokk,
stafilokokk,
faglar

stafilokokk,
meningokokk
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19.

1.2

Qaysi nurlar
bakteriya
hujayrasidagi ogsillar
va nuklien kislotalar
tomonidan yutiladi va
kimyoviy tarkibini

0 zgartiradi?

*ultrabinafsha

infragizil

yoruglik

ko rinadigan
nurlar

20.

1.2

Ozuga muhit quritish
shkafida

°C .... soat davomida
sterillanadi?

*150-160C,2
soat

180 C, 2soat

150-160 C, 1
soat

21,

1.2

Ozig-ovqat sanoatida
gaysi usuldan keng
foydalaniladi?

* pasterillash

buglash

filtrlash

dezinfeksiya

22,

1.2

Hayot kechirishda bir
tur mikroorganizmlar
ikkinchi tur
organizmlari bilan
birgalikda yashaydi?

*simbioz

metabioz

ontogonizm

senergizm

23.

1.2

Donor bakteriya
Xususiyatining
bakteriyafag orgali
retsipient bakteriyaga
0 tishi bu-

*tranduksiya

mutatsiya

transformatsiy
a

konyugatsiya

24,

1.2

Suvning eng iflos
qismi?

*polisaprob zona

mezosaprob
zona

oligosaprob
zona

galofil gismi

25,

1.2

11 suvda
uchraydigan koli
tayoqchalarining
migdoriga-

*koli-indeks

Yugori

koli--titr

S yaxshi sifatli
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26.

1.2

Ogsillarning chirishi
natijasida NH.; hosil
bolishi ganday
jarayon?

*ammonifikatsiya

Nitrifikatsiya

denitrifikatsiya

azot to planishi

217,

1.2

Qaysi bijg'ish
jarayonida
ajraladigan energiya
miqgdori nafas
olishdagiga nisbatan
24 25 marta kam?

*spirtli bijgish

sirka kislotali
bijg'ish

sut kislotali
bijg'ish

moy kislotali
bijg'ish

28.

1.2

Oddiy ko "z bilan
korib bo'Imaydigan
fagat maxsus
asboblar bilan
korinadigan
mikroorganizmlarni
0 rganadigan

*mikrobiologiya

algologiya

biotexnologiya

mikologiya

29.

1.3

Tuprog osti gazilma
boyliklari neft,
ko'mir, gaz, torf
ayrim rudalarning
paydo bolishi
nimalarga boglig

*mikroorganizmlarni

sodda

organizimlarni.

hir hujayrali
suvo'tlarni

bir hujayrali
sodda
hayvonlarni
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30.

1.4

Mikroorganizmlarga
harorat va ayrim
kimyoviy
moddalarning
tasirini kim
organdi?

*1875y M Terexovskiy

1682y A.
Levenguk

1892yD.l.
Ivanovskiy

1892 y L. Paster

31.

1.4

Anaerob
mikroorganizmlar
tomonidan
atmosferadagi azotni
fiksatsiya qilinishini
aniglagan olim?

*1892 y D. 1. lvanovskiy

1875y M.
Terexovskiy

1682y A.
Levenguk

1892 y L. Paster

32,

3.1

Qisga  yoki uzun
sharsimon
bakteriyalar.

* strentokokk

Astafilakokk

d iplokokk

sartsina

33.

3.1

Mikrobiologiya
rivojlanishining 2

- davri

*fiziologiya

biologiya

morfalogiya

34,

3.1

Uzum boshli kokk?

* stafilakokk

diplokokk

strentokokk

sartsina

35.

3.1

Ichki gismida
sitoplazma nukleoid
ribosomalar
membrana
qurulmalari
Kiritmalari
organizm?

bo’lgan

*bakteriya

mikoplazma

Virus.

zamburug”
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36.

3.1

Bakteriyahujayrasinin
gbir uchida bir top
xivchini bolsa,
lofotrix

*|ofotrix

amfitrix

peritrix

Monotrix

37.

3.3

Qaysi organ izmning
hujayra devori asosan
peptidoglikan
(murein) dan tashkil
topgan?

*bakteriyalar

viruslar

zamburug'lar

mikoplazma va
L shaklli

38.

3.3

Hujayradagi butun
kimyoviy
moddalarning bir-
biriga mutanosib
kopayishi bn-

*Q'sish

A Ko'payish

Reduplikatsiya

Polimorfizm

39.

3.3

Biomassasi
sentrafugada ajratib
olib cho kma analiz
gilinganda 70-85%
suv, 15-30% quruq
biomassa tashkil
gilgan organizm?

*bakterialar

viruslar

Szamburug'lar

mikoplazma va
L shaklli

40.

3.3

Hujayraning barcha
komponentlarini C();
dan sintez giluvchilar
bu-

*avtotrof

prototroph

geterotrof

auksatrof
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41. | I 3.3 Qaysi jarayonda *ae rob nafas olishda bijg'ish ja anaerob nafas | biosintezda
organic moddalar rayonida olishda
to'lig parchalanadi va
ko'p energiya ajralib
chigadi.

42. | 1l 3.3 Qaysi jarayonda *ae rob nafas olishda bijg'ish ja anaerob nafas biosintezda
organic moddalar rayonida olishda
to'lig parchalanadi va
ko'p energiya ajralib
chigadi.

43. | IV 3.3 Mikroorga nizlarning | *fakultativ anaerob Obligat aerob | obligat anaerob | mikroaerofil
kislorodli va
kislorodsiz sharoitda
yashovchilari?

44. | 1l 3.3 Yugori temperaturada | *termofillar psixrofillar mezofillar evriterminlar
rivojlanuvchi
bakteriyalar?

45. | 1l 3.3 Namlikka chidamli *gonokokk, stafilokokk, Gonokokk, Stafilokokk,, sil | stafilokokk,
organizmlar? faglar meningokokk, | tayogchasi meningokokk

faglar

46. | I 3.3 Qaysi nurlar *inflraqizil ultrabinafsha yorug'lik 90-100%
bakteriya
hujayrasidagi

moddalarga ta sir
gilmaydi va kimyobiy
tarkibini

0 zgartirmaydi?
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47.

3.3

Ozuga muhit
avtoklavda gancha
strellanadi?

*1 atmostera bosimda 120
C30

m in ut

150- 160 C va2
soat

B180 C va2 soat

48.

3.3

Mikroorganizmlarni

o Idirish uchun
sterillashdan tashqari
yana nimadan
foydalaniladi?

*dezinfeksiya

pasterillash

bug’lash

filtrlash

49.

3.3

Bir tur
mikroorganizm
ikkichi tur
organizmning
rivojlanishini cheklab
qoyadi?

* antogonizm

metabioz

simbioz

senergizm

50.

3.3

Irsiy xususiyatining
donor
Xromosomasidan
retsipiend hujayrasiga
0 tishi?

*transformatsiya

tranduksiya

mutatsiya

51,

3.3

Qaysi zonada

0 simlik va hayvon
qgoldiglari anaerob
yo'l bilan
parchalanadi?

*polisaprob zona

mezosaprob
zona

oligosaprob
zona

galofll gismi

52,

3.3

Ichak tayoqchasi
uchraydigan suvning
eng kam miqgdori?

*koli-titr

koli-indeks

yaxshi si fatli

o' rta sifatli
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53.

3.3

Nitratlarning oxirgi
mahsuloti sifatida
molekulyar azot hosil
giladigan gaytarilish
jarayoni?

*denitrifikatsiya

ammonifikatsiy
a

Nitriflkatsiya

azot to planishi

54,

3.3

Teri sanoati,
boyogchilik, kir
yuvish parashoklarini
ishlab chigarish,
plastmassa olish,
farmakalogiya va
konditer sanoatlarida
gaysi jarayondan
foydalaniladi?

*sut kislotali bijgish

spirtli bijg'ish

sirka kislotali
bijg ish

moy kislotali
bijg'ish

55.

3.3

Vaksinatsiya metodi
kim tomonidan joriy
gilingan?

*XVIII asr D Jenner

1860y L Paster

1892y D I
Ivanovskiy

1935y Stenli

56.

3.3

Ogsil nuklein
kislota va kul
elementlaridan
tashkil topgan
virus?

*oddiy

murakkab

tayogchasimon
murakkab

ipsimon
murakkab

57,

3.3

Qaysi
mikroorganizmlar
prokariotlarga
kiradilar?

zamburug'lar

)nematodalar

amebalar

*bakteriyalar
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58.

3.3

Qaysi
mikroorganizmlar
eukariotlarga
kiradilar?

*zamburug'lar

bakteriyalar

viruslar

bakteriofaglar

59.

3.3

Qaysi olim viruslarni
kashf etdi?

*lvanovskiy

Izrailskiy

)Gorlenko

Omelyanskiy

60.

3.3

Pasterizatsiya usulini
gaysi olim ishlab
chiggan?

*Lu1 Paster

Ivanovskiy

Paladin

61.

3.3

Qishlog xo’jalik
mikrobiologiyasining
rivojlanishi nechta
bosgichlardan iborat?

*3

62.

34.1

Bioximiya bosgichi
gachondan
boshlandi?

*19 asr

20 asr

18 asr

17 asr

63.

34.1

Tetrokokklar nechta
sharsimon
bakteriyalardan
tuzilgan?

*Lu1 Paster

)10

64.

34.1

. Sporaga ega bo'lgan
bakteriyalarni nomini
aniglang?

*Batsillus

Bakteriya

Kokklar

Aktinomitsetlar

65.

34.1

Nechta sinfga
zamburuglar
bo’lingan?

*6

10

66.

34.1

Bakteriyalar qaysi
yo | bilan ko payadi?

*Bo linish yo'li bilan

Kapsula orgali

S)RNK
yordamida

Bakteriofag
yordamida
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67. | | 34.1 Qaysi yilda viruslar | *1892 1900 1917 1930
kashf etilgan?

68. | Il | 3.4.1 Mikroorganizmlarnin | ganday bo’ladi? *75-85% hujayra 6 ta hujayra 10 ta
g kimyoviy tarkibida bo lakga har xil
necha foiz suvga ega bo’linsa bo laklarga
bolishadi? bo'linsa

69. | Il | 3.4.2 Bitta bakterial *1024 80 ta 150 ta 280 ta
hujayra 5 soatda
gancha hujayra hosil
qilishi mumkin?

70. | 1l | 342 Qanday nomlangan *tetrokokklar diplokokklar streptokokklar
bo’ladi to rtta sharga
ega bakteriyalar?

71. | 1l | 342 Qanday nomlangan *diplokokklar B)tetrokokklar | streptokokklar | stafilokokklar
bo’ladi ikkita sharga
ega bakteriyalar?

72. | 1l | 342 Vergulsimon, ozgina | *vibrionlar B)stafilokokklar | S)bakteriyalar | D)batsillar
burma shakldagi
bakteriyani nomi
ganaga?

73. | | 34.2 Mikroskopni optik *kondensor stolchasi makrovint revolver
gismlariga nimalarni
aytishimiz mumkin?

74. | 1l | 342 Ko p hujayrali *miksobakteriyalar batsilluslar kokklar )vibrionlar

ipsimon va shilimshig
bakteriyalarni ganday
nomlanadi?
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75. | 1l | 342 Qanday nomlangan diplokokklar tetrokokklar streptokokklar | sartsinalar
bo ladi sakkizta
sharga ega
bakteriyalar?

76. | | 3.4.2 Mitseliy nimadan *gifalardan mitsiliy piknidalardan | oosporadan
tuzilgan?

77. | 11 | 3.4.2 Qaysi guruhga kirgan | *kokklar batsilluslar vibrionlar bakteriyalar
bakteriyalar
sharsimon shakliga
ega?

78. | 1l | 3.4.2 . Lofotrixlar nechta *ikkita uchida bittadan bittaga )ikkitaga bir uchidan bitta
xivchinlarga ega to plam
bolishadi?

79. | Il | 342 Uzum shakldagi *stafilokokklar vibrionlar )bakteriyalar )batsillar
bakteriyani nomi
ganaga?

80. | Il | 34.2 Peritrixlarda nechta | *hamma tana boyicha bitta beshta bir uchida bitta
xivchinlar bo’ladi? to'plam

81 | 1l 3.5 Qaysi guruhga kirgan | *kokklar batsilluslar S)vibrionlar D)bakteriyalar
bakteriyalar
sharsimon shakliga
ega?

82. | IV 3.5 Psixrofil guruhiga *-159S-S -10°S+10°S B)+ 30°S+50°S | S)+ 10°S+30°S

Kirgan
mikroorganzmlar
gaysi haroratda
yashashi mumkin?
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83.

3.6

Psixrofil guruhiga
kirgan
mikroorganzmlar
gaysi haroratda
yashashi mumkin?

*-15°S-S

10°S+10°S

+ 30°S+50°S

+ 10°S+30°S

84.

3.6

. Termofil guruhiga
mikroorganizmlar
gaysi haroratda
yashashi mumkin?

*+ 50°S+60°S

-10°S+10°S

+ 10°5+30°S

-15%S-S

85.

3.6

Mezofil guruhiga
kirgan
mikroorganizmlar
gaysi haroratda
yashashi mumkin?

*+ 30°S+37°S

-10°S+10°S

+ 10°S+30°S

-15%S-S

86.

3.6

Qaysi bakteriyalarga
quyosh nuri zarur
omil deb hisoblanadi?

*fotosintetik

psixrofillar

anaeroblar

aeroblar

87.

3.7

Qaysi
mikroorganizmlar
kislorodga muhtoj
bo ladi?

*obligat aeroblar

anaerob

fakultativ
anaerob

)mezofillar

88.

3.7

Uzun ingichka
burma shakldagi
bakteriyani nomi
ganaga?

vibrionlar

stafilokokklar

spiroxetalar

batsillar
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89. | I 3.7 Mikroorganizmlar *simbioz metabioz antogonizm senergizm
bir-biri bilan
hamkorlikda
yashaganda, bu
munosabatning nomi
ganaga?

90. | I 3.7 Agar *antogonizm antibioz sinergizm metabioz
mikrorganizmlar bir-
biriga salbiy ta'sir
ko rsatsa bu ganaga
munosabat?

91. | IV 4.1 Sovuq sevuvchi *psixrofillar galofillar mezofillar termofillar
mikroorganizmlar
ganday nomlanadi?

92. | IV | 41 Pasterizatsiya yoki *70 - 100° — 30 minut 70-100°-3 120-130°-20 |160-170°-2
chala sterillash qaysi kun 30 minut soat
temperaturada o'tadi? minutdan

93. | IV 4.1 Dezinfektsiya bu *zaharli moddalar xo0'jaligida zarar | hashoratlarga | Mikroblarni
nima? yordamida mikroblarni keltirgan garshi kurash. | yuqori

yo qotish. temperaturada
yo qotish
protsessi.

9. | IV 4.3 Dezinfektsiya bu *zaharli moddalar X0 jaligida zarar | hashoratlarga | Mikroblarni
nima? yordamida mikroblarni keltirgan garshi kurash. | yuqori

yo qotish. temperaturada
yo qotish
protsessi.
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95. | IV 4.3 Mikroorganizmlar *N2 NH4NO3 NH3 HNO3
ishtirokidagi
denitrifikatsiya
jarayonida quyidagi
moddalarning gaysi
biri hosil bo’ladi?

96. | | 4.3 Mikroorganizmlarni | *A. Levenguk R. Kox, S. N. P. Paster, A. M. Beyerink,
birinchi bolib kim Vinogradskiy Flemming Sh. Jalolov
aniglagan?

97. | | 4.3 Mikrobiologiya *Mikroskopiya, fiksirlab Sof Oddiy va Dala, kuzatish
tadgiqotlarining boyalgan preparatlar, kultura,kuzatish | differentsial,
asosiy metodlarini eksperimetal, ezilgan , biologik
sanang? tomchi

98. | | 4.3 Toza kulturalar deb | *Namuna bakteriya Toza kulturani | Zamburug™ va Barcha
nimaga aytiladi? kulturasidan har xil yaratib bakteriyalar mikroblar birga

suyultirilgan holatda olinadi | bo Imaydi birga o stiriladi
va ular gattiq ozuga o stirilganda

muhitida ekilib, so'ngra hosil gilinadi

hosil gilinadi

99. | V 4.3 Gram usulida Ahamiyati yo'q *Mikrob Viruslarni Bakteriofaglarni
bo yashning ganday turlarini bir- aniglashda aniglashda
ahamiyati bor? biridan ushbu usuldan | ushbu usuldan

ajratishda katta | foydalaniladi foydalanilad

ahamiyatga ega
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100. | 1 4.3 Mikroskop ganday Mikroorganizmlarni aniglab | * Kichkina Mikroorganizm | Qog oz sifatini
asbob hisoblanadi? beradi narsalarni larni yaxshilashga
kattalashtirib sterillashda yordam beradi
ko rsatuvchi ishlatiladi
optik asbob
101. | | 4.3 \Viruslarni kashf *D. I. Ivanovskiy Lui Paster K. A. I. I. Mechnikov
etgan olimni Timiryazev
aniglang?
102. | | 4.3 Virus zarrachasi *Irsiy modda DNK tutuvchi | Plastida, Plastida, Vakuola,
ganday tuzilgan? boshcha, gisgarish xromotofor boshcha va membrana va
Xususiyatiga ega oqgsilli dumcha, hamda | yadrodan iborat
qobiq bilan o ralgan ogsilli qobiq
dumcha
103.| | 4.3 Viruslarning o°ziga *Bakterial filtratdan o'ta Viruslar- namayon qgiladi, | Belgilari barcha
xos belgilari? oladi, fagat organizmga zamburug yorug'lik mikroorganizmg
kirgandagina tirikligini Xujayrasiga mikroskopida | a o'xshaydi
0 xshaydi ko rinmaydi
104. | |1 4.3 Viruslarning o'ziga | *Bakterial filtratdan o'ta Viruslar- namayon giladi, | Belgilari barcha
xos belgilari? oladi, fagat organizmga zamburug yorug'lik mikroorganizmg
kirgandagina tirikligini Xujayrasiga mikroskopida | a o xshaydi
0 xshaydi ko rinmaydi
105. | 1 4.3 . Bakteriyalar ganday | *Sharsimon, Sharsimon, Tangachasimon | Ovolsimon,
shakllarda bo ladi? tayogchasimon, spiralsimon | doirasimon, , uchburchak spiralsimon va
uchburchak uchburchaksimo

n
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106. | 1l 4.3 Bakteriya xujayrasi *Himoya, ma'lum shakl Himoya va ko payishda Ozigani tanlab
devorining beradi, ozigani tanlab gabul | ayirish ishtirok etadi gobul giladi,
funktsiyalarini giladi, bo’linib ayirish
sanang?

107. | 1 4.3 Bakteriyalarning *Protoplazmatik Tolalardan Uglevodlardan | Ogsillardan
xivchini nimadan | ipchalardan
tuzilgan?

108. | IV 4.3 Bakteriyalarda- *Noqulay sharoitdan O’sishi va Faqgat spora Bakteriyaning
sporaning ahamiyati | ximoya giladi ko payishiga yordamida 0 sishini
ganday? yordam beradi | ko payadi ta'minlaydi

109. | | 4.3 Bakteriyalarda Hech ganday vazifani *Kapsulali Kapsula Kapsula orgali
kapsula ganday bajarmaydi bakteriyalar 0 sishga ko payadi
vazifani bajaradi? kapsulasiz yordam beradi

bakteriyalar
yashay
olmaydigan
mubhitlarda
yashay oladi

110.| 1l 4.3 Bakteriya *Monotrix, amfotrix, Bazidial kontur, | Lipotriks,tayoq | Sharsimon,ipsi
Xujayralarida peretrix va lofotrix amfotriks chasimon mon
xivchinlarning
joylashish tillarini
aniglang?

111. | IV | 43 Bakteriyalarning Oddiy ikkiga bo’linish yo'li | To'rtta-to'rtta | Spora orgali Kapsula orqali
ko payishi ganday bilan boradi va bo'lib ko payadi ko payadi

yo llar bilan boradi
va ko payish deganda
nimani tushunasiz?

bakteriyalarning soni ortadi

ko payadi
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112. | IV 4.3 Mikroorganizmga *Noqulay sharoitdan Sharsimon va Tayoqchasimon | Fagat kasallik
x0s bo’lgan umumiy | ximoya giladi jinsiy ko payadi |, jinssiz qo zg atadi
belgilarni sanang? ko payadi, tirik

tug adi

113. | IV 4.3 Elektiv kultura deb | *Bir necha tur | mikroorganizm | Bakteriyalar Monotrixlarning
nimaga aytiladi? mikroorganizmlardagi bitta | ning yigindisiga rivojlanishiga

rivojlanishiga

114. | 1 4.3 Bakteriya *70-85 % suv, 15-30 % Fagat ogsildan Fagat suvdan | Fagatgina DNK
Xujayrasining qurug biomassa, ya'ni ogsil, | iborat iborat va RNK dan
kimyoviy tarkibini xujayra devori moddalari, iborat
aniglang? RNK, DNK, lipidlardan

iborat

115. | IV 4.3 Mikroorganizmlarnin | *Avtotrof va geterotrof Avtotrof Geterotrof Saprofit
g uglerod manbalarini
0 zlashtirishi ganday
bo ladi?

116. | IV 4.3 Molekulyar holatdagi | *Azotabakteriyalar Kokklar va Spiroxetlar va | Spora xosil
azotni o zlashtiruvchi streptokokklar | klostridiylar qgiluvchi
mikroorganizmlarni bakteriyalar
aniglang?

117. ] IV 4.3 Bakteriyalar *Passiv diffuziya, oziga Oziga Oziga diffuz Oziga suvda
Xujayrasiga 0ziq kontsentratsiyasi farqi, to'g ridan xolatda o'tadi | erimagan

moddalarning o'tish
mexanizmi qanday?

elektr potentsiallar farqi,
aktiv transport xolatda
ozuga o tadi

to'g ri 0'ta oladi

xolatda otadi
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118. | IV 4.3 Mikroorganizmlarnin | *Aeroblar, anaeroblar, Galofillarga Osmofillarga Anaerob va
g kislorodga bo’lgan | fakultativ aerob va galofillar
munosabatiga ko'ra | anaeroblar
ganday guruxlarga
bolinadi?

119. | IV 4.3 .Bakteriya *Namlik, yorug'lik, harorat, | Bosim va tuz Namlik, harorat | Bosim, kislota
Xujayrasiga ta'sir bosim va mineral va yoruglik
ko rsatuvchi fizikaviy tuzlar
omillarni sanang?

120. | 1l 4.4 Xujayraning Ikki | *Amfitrix Lofotrix Monotrix Peritrix
uchida ikki to'p
xivchin b o’lsa nima
deb ataladi?

121. | 1l 4.4 .Bakteriya *Simbioz, metabioz, ljobiy, salbiy, )Fagat ijobiy Faqat salbiy
xujayrasiga biologik | senergizm va antogonistik | neytral
omillarning ta'siri munosabatlarida bo’ladi
ganday ko rinishda
bo ladi?

122. | IV 4.4 Mikroorganizmlarnin | Psixrofil, mezofil va Mezofillar va | Mezofillar va Psixrofillar va
g haroratga bog'liq termofillar osmofillar galofillar galofillar
0 sishida nechta
gurux kuzatiladi?

123. | IV 4.5 . Yugori haroratdan Mikroorganizmlar o'lib Mikroorganizml | Mikroblar eng | Mikroorganizm

mikrobiologiya
amaliyotida
foydalanish ganday
jarayonga olib
keladi?

ketadi va muhit sterillanadi

arning eng ko'p
0 sishini
ta'minlaydi

ko'p oziga
o0 zlashtiradi

dar juda tezlikda
ko paya
boshlaydi
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124, | IV 4.5 Galofil Mikroorganizmlar o'lib Suvli muhitni Qurug namsiz | Tuzli muhitda
mikroorganizmlar ketadi va muhit sterillanadi | sevuvchilar mubhitni umuman o'sa
deganda nimani sevuvchilar olmaydiganlar
tushunasiz?

125. | 1l 5.1 Mikroorganizmlarga | *Salbiy ta'sir ko rsatadi ljobiy ta'sir Migroorganizm | Yorug likda
yorug'lik ganday ko rsatadi larga SO2 gazini
ta'sir ko rsatadi? yorug likning | gabul gilishi

ta'siri kuchayadi
sezilmaydi

126.| V 5.1 Mikroorganizm gaysi | *ABurchokdoshlar va Sut kislota Tuzsevuvchi va | Bakteriyalar va
tirik organizmlar tugunak bakteriyalar hosil giluvchi osmofil viruslar
bilan simbioz xolatda va chirituvchi mikroorganizml
munosabatda bo ladi? bakteriyalar ar

127.| V 5.1 Antibiotiklar gaysi *Zamburug® va Sigirdan Bedadan Baligdan
manbalardan olinadi? | aktinomitsetlardan

128.| V 5.1 Mikroorganizmlarda | *Mikrob xujayrasidagi Bakteriya Bakteriya Xujayra
irsiyat nimaga bog lig | nuklin kislotalarga sporasiga xivchinlariga devoriga
bo ladi?

129.| V 5.2 Mikroorganizmlarni | *Radiatsiya, kimyoviy Yorug lik Namlik Bosim
mutatsiyaga omillar
uchratuvchi omillarni
sanang?

130.| V 5.2 Bakteriyalardagi *Bakteriya xususiyatining Bakteriya Bakteriya Bakteriya
transformatsiya DNK orqgali 2 chi Xususiyatining | xususiyatining | xususiyatining
xodisasini ta'riflang? | bakteriyaga o tishi Xujayra sitoplazma spora orgali 2

mambranasi orgali o'tishi chi bakteriyaga
orgali o tishi 0 tishi

205




131. 5.2 Mikrobiologiyada *Genetik material bir 1 bakteriyadan | Xivchinlari Kapsula orgali
konyugatsiya bakteriyadan ikkinchisiga | 2 chisiga spora | orgali o'tadi o tadi
xodisasi deb nimaga | ko prikcha, ipchalar orgali | orgali o'tishi
aytiladi? berilishi

132. 5.3 Tuprogda gaysi Turli-tuman bakteriyalar Spora xosil Spora xosil Kapsulaga
guruxlarga kiruvchi | aktinomitsetlar, mog orlar, | qgiluvchilar giluvchi o raluvchi
mikroorganizmlar achitgilar viruslar viruslar
targalgan?

133. 5.3 Tuproq *Tuproq unumdorligini Tuz bilan Sulfat bilan Tuprogni
mikroorganizmlarnin | yaxshilaydi boyitadi boyitadi yarogsiz holatga
g ahamiyatli keltiradi
tomonlarini sanang?

134. 5.3 Mikroorganizmlar *Havoning qurug bo'lishi, | Yomg'irko'p Qor ko'p Sovuglik doimiy
uchun havodagi yorug'lik to'g ridan-to'g'ri | yog adi yog adi bo’ladi
salbiy omillarni tushadi, ozuga kam bo’ladi
ayting?

135. 5.3 Mikroorganizmlarnin | *Umumiy mikroblar soni va | Yorug'lik Namlik Spora xosil
g havoda targalishi gnoy hosil giluvchi tushish migdoriga ko'ra | giluvchi
ganday omillar orgali | streptokokk hamda diapazoniga mikroorganizml
0 Ichanadi? stafilokokklarning soni ko'ra arning umumiy

bilan aniglanadi soniga ko'ra

136. 5.3 Mikroorganizmlar *Suvda oziga ko'p, O2 ning | Yorug'lik kam | Oziga suvda Oziga ko'p va
uchun suvdagi qulay | va tuzning miqdori xar xil | tushadi erigan bo'ladi | bosim normal
imkoniyatlarni kontsentratsiyada, yorug'lik emas

sanang?

halokatlik ta'sir
ko rsatmaydi
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137.| V 5.3 Vodoprovod suvini *Vodoprovod suvidan Vodoprovod Suvni tahlil Suv ogishdan
mikrobiologik tahlil | namunalar olib, oziga qilib bo’Imaydi | oldin va
qiling? mubhitida ekiladi va so'ngra kechqurun
aniglanadi analiz olinadi
138.| V 5.4 Suvning koli titri *Ichak tayoqchasi Ochig suv Suvning tuz Suvning sulfid
nima? uchraydigan suvning eng havzalarida bilan bilan
kam miqgdori (ml.da) koli- | yuqumli ichak | to'yinishiga to yinishiga
titir deyiladi ta'kchasining aytiladi aytiladi
uchrashiga koli-
titir deyiladi
139.| V 54 Suvning koli indeksi | *1 I. suvda uchraydigan koli | Suvning tuz Suvning Suvda
deganda nimani tayoqchalarining miqdoriga | bilan oltingugurt viruslarning
tushunasiz? aytiladi to yinishiga bilan ko payishiga
to yinishiga aytiladi
140.| V 5.7 Patogen *Kasallik keltirib Fagat tuprogda | Fagat havoda | Tuz to plovchi
mikroorganizmlar chigaruvchi yashovchi yashovchi mikrorganizmlar
deb nimaga aytiladi? | mikroorganizmlarga mikroblarga mikroblarga ga
141. | VI 6.1 . Muhit Rn ning *Har bir mikrob turi ma'lum | RN-muxit Muxitning RN- | Muxitning RN-
mikrorganizmlarga bir RN muhitda yaxshi o'sa | mikroblarga 0 zgarsa, 0 zgarsa,
ta'siri ganday oladi, riaojlanadi ta'sir bakteriya mikroblar tuzga
kuzatiladi? ko rsatmaydi kapsulaga chidamli bo’ladi
o raladi
142. | VI 6.1 Termofil *1ssigsevar Sovugni Ortacha O'ta sovuq
mikroorganizmlar mikroorganizmlar sevuvchi haroratni haroratda
deyilganda nimani mikroorganizml | sevuvchilar yashovchilar

tushunasiz?

ar

207




143. | VI 6.1 Psixrofill *|ssigsevar O ta yugori Yugori O'rtacha
mikroorganizmlar mikroorganizmlar haroratni haroratni haroratni
deb nimaga aytiladi? sevuvchilar sevuvchilar sevuvchilar
144. | VI 6.2 Mezofil *0 rtacha haroratda yaxshi | _yuqori bosim | _ yuqori bosim | past bosim va
mikroorganizmlarnin | yashovchilar va yuqori vapast haroratni | past haroratda
g ta'rifini ayting? haroratni sevuvchilar yaxshi
sevuvchilar yashovchilar
145. | VI 6.2 Suvda keng targalgan | *Brutselyoz, tulyaremiya, Viruslar, Vabo vibrioni, | Vabo vibrioni,
kasallik paratif, dizenteriya, va stafilokkolar, salmonella, gogshol
qo zag tuvchi boshqga vibrionlar yirtgich sut amyoba, zang | tayoqchasi,
mikroorganizmlarni emizuvchilar zamburug'i, quturish verusi,
aniglang? difteriya, akula | kitlar
va Kitlar
146. | I 6.3 152. Mikroorganizm | *6 ta 5ta 9ta 4ta
fermentlari nechta
sinfga bo linadi?
147.| VI 6.3 . Fotosintez *Qltingugurt, tion va Qogshol Salmonellava | Oltingugurt va
jarayonini olib sianabakteriyalar bakteriyalari shigellalar patogen viruslar
boruvchi
mikroorganizmlarni
aniglang?
148. | VI 6.3 Mikroorganizmlarnin | *Antibiotiklar, vaktsinalar Ular xavfli Ular
g tibbiyotdagi turli-tuman gormonlar kasalliklar bakteriologik Mikroorganizml
ahamiyatini sanang? | olinadi keltirib qurol ishlab arning tibiiyotda
chigaradi chigarishda ahamiyati yo'q
foydalaniladi
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149. | VI 6.3 Qazilma boyliklar *Temir, oltingugurt Ammonifikatsiy | Nitrifikatsiyalo | Pnevmokokk,
hosil bo"lishida bakteriyalari alovchi vchi stafilokokk
ishtirok etuvchi bakteriyalar bakteriyalar bakteriyalar
mikroorganizmlarni
aniglang?

150. | VI 6.3 Dezinteriya *7-2 kun 5-3kun 10-20 kun 7-90 kun
tayoqchasi va xolera
vibrioni necha
kungacha
namsizlikka
chidaydi?

151. | VI 6.3 Kasallik targatuvchi | *Havo, suv, tuprog, gon Havo vaso'lak | Havovaaxlat | Havo vatuz
mikroblarning orqali orqgali orgali orqali
odamga yugqish
yo llarini aniglang?

152. | VI 6.3 Biologik *Optik va mexanik Fagat optik Fagat mexanik | Fagat taglikdan
mikroskopning gismlardan gismlardan gismlardan iborat
tuzilishini ayting?

153. | 1l 6.3 Gram usulida bo"yash | *Mikroorganizmlarni bir- Havo O’simlik va Faqgat o simlik
deganda nimani biridan ajratishda bo"yash mikroflorasini | hayvon virusini | viruslarini
tushunasiz? usuli go’llaniladi aniglash usuli aniglashda aniglashda

tushuniladi qo llaniladi qo llaniladi

154. | 11 6.3 Bakteriyalarning *Xivchinlarning soni, Xivchinlarining | Xivchinlarning | Bakteriyalar
harakatlanish tezligi | bakteriyaning yoshiga, soni gancha soni gancha xarakatsizdir
nimalarga boglig xamda muhitda zaharli ko'p bo’lsa, kam bo’lsa,
bo ladi? birikmalarning ko'p shuncha tez shuncha tez

ozligiga bog lig bo"ladi

harakatlanadi

xarakatlanadi
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155. | 1l 6.4 Sterillash nima va *Naslsizlantirish degan Viruslarni Zamburug'larni | Bakteriyalarni
uning ahamiyati? ma'noni beradi va sterillash | ko paytirishda | ko paytirishda | ko paytirishda
amalga oshgach, muhit go llaniladi qo llaniladi go llaniladi
tozalanadi
156.| V 6.4 Mikroorganizm va *Mikroorganizmlar Hech ganday Tuproq Tuproqda turli-
tuproq unimdorligi tuprogda gancha ko'p aloga yo'q tarkibini buzadi | tuman kasallik
0 rtasida gqanday bo’lsa, tuprog unimdorligi hosil giladi
aloga bor? shuncha yugori boladi
157.| V 6.4 Mikroorganizmlar *Radioaktiv moddalar, Fagat yorug'lik | Fagat harorat Fagat namlik
0 zgaruvchanligini Kimyoviy omillar va
belgilovchi omillar mutatsiyaga olib keluvchi
gaysi manbalardir? manbalar xisoblanadi
158. | 1l 6.5 Metabioz hayot *Bir xil bakteriyalar 2 tur Bir tur mikrob | Har bir tur
kechirish deganda ikkinchi xil bakteriyalar mikroorganizm | bilan ikkinchi mikrob alohida-
nimani tushunasiz? uchun qulay sharoit yaratib | bir-biriga tur bir biriga alohida hayot
beradi yordam berib garshi bo'lib kechiradi
yashaydi yashaydi
159. |V 7 Vaktsina so zining *Sigir_kasallik Zardob_grippni | Buga_kasallikni | Echki_kasallikni
lug aviy ma'nosi va | qo zg atuvchi manbani kuchaytiradi ng oldini oladi | ng yo qolishiga
ahamiyati nimadan organizdan sigib chigaradi imkon beradi
iborat?
160.| V 7 Havo tarkibida *Havoda oziga miqdori, Havoda Havoda Havoda
mikroorganizmlarnin | chang bilan ifloslanganlik | mikroorganizml | mikroorganizml | mikroorganizm
g miqdorini darajasi, yorug likning ar uchramaydi | ar bir-biriga ko'p bo'lsa
belgilovchi omillarni | tushish miqdori dushman golgani
toping? bo ' Imaydi mikroorganizm
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161.| V 8.1 Sublimatsiya xodisasi | * Ozig-ovgat maxsulotlari, | Yugori Avval Juda ham past

nima? konservalar past haroratda sovutiladi, haroratda
tempiraturada va yuqori sterillanadi so ngra yugori | muzlatiladi
bosim ostida haroratda
suvsizlantiriladi va tezlik sterillanadi
bilan sovutib muzlatiladi

162.| V 8.1 Turli xil sut *Sut kislota bijg ishni Stafilokokklar | Streptokokklar | Ichak
maxsulotlari amalga oshiruvchi tayogchasi va
tayyorlashda ishtirok | bakteriyalar, achitqilar, viruslar
etadigan ichak tayoqchasi
mikroorganizmlarni
aniglang?

163.| V 8.1 JArig suvida gaysi *QOltingugurt, temir Faqgat viruslar Faqgat Speroxetlar va
guruxlarga kiruvchi | bakteriyalari, nitrifikatorlar, zamburug'lar sporaga
mikroorganizmlar azotfiksatorlar, pektinni o raluvchilar
uchraydi? parchalovchilar

164.| V 8.2 . Mikroorganizmlar | * Suvda, tuprogda, havoda | Cho’l zonasida | Chala cho’l Tog™ havosida
er yuzining qaysi va tirik organizm tanasida zonasida
joylarida uchraydi?

165. | 1l 8.3 Bakteriya xujayrasi *Himoya, ma'lum shakl Bakteriyada Himoya va Ortigcha suvni
devorining beradi, ozigani tanlab xujayra devori | suvni buglatadi | bug’latadi
funktsiyalarini 0 tkazadi va bo'linib hech ganday
sanang? ko payishda ishtirok etadi | funktsiyani

bajarmaydi
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166. | | 8.3 Mikrobiologiya *Mikroskop kashf etildi va | Yadro kashf Xivchinlari Viruslar fanga
fanining mikroorganizmlarning etildi, fanga ma'lum ma'lum boldi
rivojlanishidagi morfologik ko rinishi fanda bo’ldi
"Morfologik davr" ma'lum bo’ladi
nimasi bilan
xarakterlanadi?

167.| 1l 8.3 Viruslarni kim *1. lvanovskiy 1892 y Pavlov 1872y | Petrov 1926y | Levinguk 1669
gachon va gay tamakining chiporlanish Xavoni suvni aniglash |y iflos suv va
holatda anigladi? kasalligini o rganish tekshirdi jarayonida tish Kirini

paytida aniglash paytida

168. | 1l 8.3 Viruslarning o'ziga | *Bakteriyal filtratdan o'ta | Suvda va Suvda va Fagat havo
Xo0s belgilarini oladi va faqat tirik tuproqda havoda bemalol | chang bilan
sanang? organizmlar tanasiga bemalol o0'sa ko paya oladi to'yinganda

Kirgach tirikligini namoyon | oladi ko paya oladi
giladi

169. | 1l 8.3 Spora bakteriya * 3 ta: terminal, markaziy |5 ta: tayoqcha, |4 ta:terminal, |2 ta: markaziy,
vegetativ xujayrasida | va subterminal sharsimon, mikrokkok, tayogchasimon
joylashishiga ko'ra kubsimon, safilokokk va
necha guruxga ovalsimon, subterminal
bolinadi? uchburchak

170.| IV 8.3 178Mikrobiologiyani | *Bijg’ish, chirish, ko'plab | Bakteriya Bakteriyalarnin | Bakteriyalarda
ng rivojlanish kasallik qo"zg atuvchilar, sporalari g xivchinlari jinsiy
davridagi "fiziologik | anaerob mikroorganizmlar, |aniglanadi aniglanadi jarayonning
davr" nimasi bilan sterillash usullari, emlash mavjudligi
harakterlanadi? joriy etildi aniglandi
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171. | V 8.3 . Qanday *Yorug'lik, lyuminentsent, | Yorug lik Yorug lik, Yorug'lik,
mikroskoplarni elektron mikroskop biolam, lomo elektron dezinfiktsiyalov
bilasiz? mikroskop, chi va

avtoklov sterellovchi
172.| V 8.3 .0 zbek mikrobiolog | *A. M. Muzaffarov, M. I. S. A. Asgarova | Muzaffarov, Isachenko,
olimlarini sanang? Mavloni, Q. D. Davronov, Mavloni, E. N. | Mishustin
Mishustin

173.| | 8.3 Antoni van *Mikroskopni yaratdi va Mikroskop Mikroskopni Mikroskopni
Levenguk 0 zi yasagan mikroskopda | yordamida yaratdi va ixtiro etdi va
mikrobiologiya fani | bakteriyalarni kashf etdi chuma qutirish toun kasalligini
rivojiga ganday hissa kasalligini kasalligini topdi
qo shgan? anigladi anigladi

174. 1 1l 8.3 Bakteriyalar ganday | *Xivchinlari yordamida Spora Xujayra devori | Spora
harakatlanadi? to g ri va aylanma yordamida, orgali, aylanma | yordamida

xarakatlanadi suzib xarakatlanadi to g ri chizigli
xarakatlanadi tekis xarakat
giladi

175. | 1l 8.3 : *Antibiotiklar, zardoblar va | Turli xildagi Gripp, gepatit | Mikroorganizml
Mikroorganizmlarnin | turli dori-darmon olinadi kasalliklar kasalliklarini arning sog' likni
g sog ligni keltirib keltirib saqlashda
saglashdagi roli chigaradi chigaradi va ahamiyati yo'q
nimalardan iborat? Immunitetni

yaxshilaydi
176.| I 8.3 Mikroorganizmlar *Barcha tabiiy oziq Suv vatuproq | Suv va havo Suv, sentetik

uchun tabiiy oziq
muhiti nimalardan
iborat?

muhitlari va qon zardobi

0ziq muhitlari
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177. 1 1 8.3 .Tarkibida DNK *Chechak, gripp, Chechak, Chechak Chechak virus,
saglovchi viruslarni | suvchechak zamburug’, streptokokk, stafilokokk
aniglang? Virus moxlar

178. | I 8.4 Tarkibida RNK *Oktomiksovirus, Gripp, Oktomiksovirus | Suvchechak,
saglovchi viruslarni | rabdovirus, ritrovirus, suvchechak, , gripp, gripp, gizamiq
aniglang? gizamiq zamburug rikketsiy

179. | I 8.4 Viruslarning *Viruslar dastlab Virus oddiy Virus hech Viruslar to rtta-
ko payishi deganda | parchalanadi, so ngra ikkiga bo'lib gachon tortta bo'lib
nimani tushinasiz? alohida-alohida xosil ko payadi ko paymaydi ko payadi

bo’ladi va birikib tashgariga
chigadi

180. | I 8.4 .Bakteriya xujayrasi | *Xujayra devori, Xujayra devori | Xujayra devori | Xujayra devori,
tuzilishini aniglang? | sitoplazmasi, o zakli va vakuala va sporasi xloraplastlari,

moddasi, xivchini, sporasi xromaplastlari
181.| 1 8.4 .Bakteriya va virus *Kasalliklarni keltirib Har ikkalasida | SHar ikkalasida | Har ikkalasida
0 rtasida gqanday chigarishi tomonidan ham plastidalari | ham ham ayiruv
0 xshashlik tomonlari | 0 xshaydi bor harakatlanish organlari
bor? organi 0 xshash
xivchinlari bor

182. | 1l 8.4 .Mikroorganizmlarni | *Tur, avlod, oila, tartib, Tur, kichkina Tur, shtam, Tur, umirtgalilar
klassifikatsiya sinf, bo’lim, olam tur, olam, klon, sinf, oila, | tipi, sinf
gilishda bo’lim, saltanat | tartib, tip

qo llaniladigan asosiy
kategoriyalarni
sanang?
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183. | I 8.6 Shtamm nima? *Shtamm- tur doirasida Shtamm-bir Shtamme-bir Shtamm-bir
mavjud bo"lib, ma'lum sinfga kiruvchi | sinfga kiruvchi | oilaga kiruvchi
xususiyati bilan farglanadi | hayvonlar o simliklardir | o simliklarning

guruxidir kenja turidir

184. | I 8.6 . Klon nima? *Klon-bir xujayradan Klon-bir sinfga | Klon-bir sinfga | DKlon bir
olingan mikroorganizm mansub mansub oilaga mansub
kulturasidir viruslardir zamburug'lardir | bakteriyalardir

185.| 1 8.6 Mikrobiologiyada tur | *Tur deb-fenotipik Ma'lum bir Ma'lum bir Tur deb-jinsiy

tushunchasiga ta'rif | o' xshashlikka ega bo'lgan | arealda gurux viruslar, | ko payish
bering? bir genotipga mansub targalgan bakteriyalar Xususiyatiga ega
indevedlar yig indisidir zamburug” va hosil gilgan bo’lgan
bakteriyalardir | kulturadir viruslardir
186. | I 8.6 Gram musbat *Xujayra devorida Xujayra devori | Xujayra devori | Xujayra devori
mikroorganizmlar peptidoglikan (50-90%) tarkibida umuman
deganda nimani miqdori ko'p bo’lib, u peptidoglikanni | shakllinmagan
tushunasiz? Xujayraning gram musbat yo g mikroblar | mikroblar
bo yalishiga yordam beradi
187. | | 8.6 . Eukariot *Zamburug'lar Zamburug'lar, | Bakteriyalar, Bakteriyalar
mikroorganizmlarni hayvonlar, viruslar, rikketsiylar,
sanang? o simliklar mikoplazmalar | viruslar

188. | | 8.6 . Mikrobiologiya fani | *Mikroorganizmlarning Mikroorganizml | Mikroorganizm | Viruslarni,

nimani o rgatadi? tabiatda tarqalishi, arni, larni, hayvonot | rikketsiylarni va
xujayraviy tuzilishi, o simliklarni, olamini hayvonot
ahamiyatini, keltirib hayvonat olamini
chigaradigan kasalliklarni olamini

va garshi kurash choralarini
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189. 9.1 . Bakteriyalar *Bakteriyalar sporalari Bakteriyalar Bakteriyalar Bakteriyalar
hayotida sporaning yordamida noqulay sporalar sporalari sporalari orgali
ahamiyati nimada? sharoitdan himoyalanadi yordamida yordamida bir joydan

jinsiy ko payadi | jinssiz ikkinchi joyga
ko payadi ko chadi va
so ngra
ko payadi

190. 9.1 . Mikrobiologiyada *Q’sish bu-hajmning O’sish bu O’sish bu O’sish bu-0'lim
o0 sish tushunchasini | kattalashishi va vazning ko payishdir sporaga demakdir
ta'riflang? ortishidir o ralishdir

191. 9.2 Mikoriza *QO'simlik ildizi va O'simlik ildizi | O'simlik ildizi | O simlik ildizi
tushunchasini zamburug'lar yig indisidir | va rekketsiylar | va viruslar va viruslar
ta'riflang? yig indisidir yig indisidir aralashmasidir

192. 9.3 . Tuproqdagi *S. N Vinogradskiy, F.N S.N S.N. S.N.
mikroorginizmlar Germanov Vinogradskiy, | Vinogradskiy, | Vinogradskiy,
sonini hisoblashni A. Levenguk, E. Djenner Kostichev, E.
Kim joriy etgan? Lui Paster Djenner

193. 9.2 Bakteriya hujayrasi *QOgsil moddadan iborat Yog’lardan Uglevodlardan | Anorganik
qobig’i ganday iborat iborat moddalardan
moddalardan tashkil iborat
topgan

194. Qaysi *mikoplazma va L shakilli | viruslar zamburuglar | bakterialar
mikroorganizmlar
ning h u jayra devor
bo'lmaydi?

195. 12.Mikroorganizm | *Ko'payish O'sish Reduplikatsiya | Polimorflzm

hujayra soni
oshishiga?"
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196. Osish faktorlariga * auksatrof prototrof geterotrof avtotrof
muhtoj
organizmlar bu-

197. Namlikka chidamsiz | *gonokokk, meningokokk, | stafilokokk, sil | gonokokk, stafilokokk,
mikro organizimlar faglar tayoqchasi stafilokokk, meningokokk

faglar

198. Ozig-ovgat sanoatida | * pasterillash buglash filtrlash dezinfeksiya
gaysi usuldan keng
foydalaniladi?

199. Donor bakteriya *tranduksiya mutatsiya transformatsiy | konyugatsiya
Xususiyatining a
bakteriyafag orgali
retsipient bakteriyaga
0 tishi bu-

200. Mikroorganizmlarga | *1875y M Terexovskiy 1682y A. 1892yD.l. 1892y L.
harorat va ayrim Levenguk Ivanovskiy Paster
kimyoviy
moddalarning
tasirini kim
organdi?
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1.4. BAXOJIAIII ME3OHH
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