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MUJHOBPHAVYKH POCCHU
DenepanbHOE TOCYIapCTBEHHOE OF0KETHOE 00pa30BaTeNIbHOE
YUPEXACHUE BBICIIETO 00pa30BaHUs

«Yensbunckuii rocynapcrseHHsii yausepcure (PI'BOY BO «UenlYy)

q)OHZ[ OLICHOYHBIX CPEZICTB HpOMe)KyTO'{HOﬁ aTTCCTAllU IO TUCHUILINHE <(MI/IKp06I/IOJ'[0FI/I${. BI/IpyCOJ'IOFI/IH» o

HarnpasieHuto noarorosku 06.03.01 buonorus

cTp. 2

HACHOPT ®OHIJA ONEHOYHbBIX CPEJACTB
Hamnpasnenue noarorosku: 06.03.01 bronorus.
Hanpasnennocts «MukpoOuonorus», «I uCTOIOrus ¥ TUCTOJIOTUYECKAsk TEXHUKAY, «I eHeTHuKay,
«buoduzukay, «buoskomorus»

Juctunnnaa: Mukpoouosnorusi. Bupycosorus.
CemecTtp uzyueHus: 3.
PopmMa NPOMEKYTOYHOM aTTECTALUN: IK3aMEH.

2. IEPEYEHb ®OPMHUPYEMbBIX KOMIIETEHIIUI
2.1. KomnereHuu, 3aKpeniéHHbIe 32 TUCIUIJIMHOM
V3yveHne TUCIUIDIMHBI HAIIPABJICHO Ha ()OPMHUPOBAHKUE KOMITETCHIIHH, IPEICTABICHHBIX B TaOmMIe 1.
Ta6nuua 1. KomnereHnum, opMupyeMbie B pe3yJIbTaTe OCBOCHHUS TUCITUITIIHHBI

Kombt Copaeprxanue Konp! u conepxanue HHIUKaTOPOB Ilepeuens maHUPYEMBIX pe3yIbTaTOB
KOMIIETEHIIUN KOMITETEHITUHN 00y4eHus 10 AUCIUILTHHE
(o ®I'0C) COTJIaCHO
droc

YK-1 Crocoben VK-1.1. Brmondser NOoOHCK | 3HATh:
OCYIIECTBIIATh nH(popManuy, onpexaensier | Jnsg noctmwkenus YK-1.1 3Hate:
IIOHCK, . KPUTEPHH CHUCTEMHOI'O aHaju3a | MPUHIUI PabOTHl COBPEMEHHOU
KpUTHICCKIH MOCTABJICHHBIX 3324 anmapaTypbl /sl BbITOJHEHHUS
aHajis i CHHTES |y 2, Hcnonp3yer | HAy4HO-MCCIEA0BATENbCKUX U
uHpopmaLy, KPUTHUICCKHIMA aHajm3, | 1abopaTopHBIX
ZIII; ?Tl\iif;;% CHUCTEMAaTH3alMI0 M 0000IneHne | 0aKTepHOIOTHICCKIX paboT
O uHpOpMaMK  JJIT  PEIICHUsS | YMETh:
peeHust IMOCTaBJICHHBIX 3a7a4 s noctmkenus YK-1.2 ymers:
HOCTARICHHEIX paboTartb c COBpEMEHHOMH
3a1a4 anmapaTypou IS BBITOJIHEHUS

HAy4YHO-UCCIIEIOBATENLCKUX U
1a00paTOPHBIX
0aKTEPUOIOTHUECKUX paboT
Bnanets:

Hna  pgoctmxkenns — YK-1.2
BIIQJICTh: TEXHUKOW pabOTHI Ha
COBPEMEHHOM
0aKTEepUOJIOTHIECKOM
000pyI0BaHUHU

© ®PIrBEOY BO «Henl'Y»
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JJIs1 OLIEHKHW COCTOSIHUSA ) KUBBIX
00BEKTOB.

DOHJT OLIEHOUHBIX CPEACTB IPOMEKYTOYHOM aTTecTalluy O JucHUITuHe «MuKpoOHonorus. Bupyconorus» mo cTp. 3
Hampasienuto noarotosku 06.03.01 buosorus
OIIK-1 | Cnocoben OIIK-1.1. aHAIM3UpPYeT | 3HATH:
IIPUMEHSATH 3HAaHUE TEOPETUYECKUE ocHOBHI | [{ns noctmxenust OIIK-1.1 3Hath:
OHOJIOTrHYECKOro MUKpPOOHOJIOTUN U BUPYCOJIOTUH, | OCOOCHHOCTH  PacCHpOCTPaHEHHUS
pa3Hoo0pa3us u 0O0TaHMKH, 300JI0TUH U | MUKPOOPTaHU3MOB B Pa3IMYHbIX
UCIIOJIb30BaTh UCIONIB3YeT MX [UIsl HM3y4eHUs | cpefax oOuTaHusl, UX POJib B
METO/TBI KU3HK H  CBOMCTB KHUBBIX | OKOcHCTeMax U Owochepe B
HaOJI0IeHUS, 00BEKTOB, UX UACHTU(DUKALIMY U | LIETIOM; MIPUHLIUIIBI
UICHTU(HUKALINY, KYJIbTUBUPOBAHMUS; UICHTHU(PHUKAIINN
KJ1acCcU(pUKaluy, OIIK-1.3. moHuMaer  pojb | MUKPOOPTaHU3MOB B
BOCIIPOM3BOJCTBA M | OMOJIOTUYECKOT0 pa3zHooOpa3usi | 1ab0paTOPHBIX YCIOBUAX
KYJIbTUBHPOBAHUS Kak BEYIIET0 dakropa | YMeTh:
JKUBBIX 00BEKTOB ycTOHYMBOCTH KUBBIX cucteM U | Jlns moctmwkenus OIMK-1.3 ymers:
JUTS pEIICHUS 6uocepsl B LIEJIOM. MOJIb30BATHCS COBPEMEHHBIMHU
poQeCCHOHATBHBIX METOIaMu U3Yy4EHUs
3a1au MUKPOOPTaHU3MOB u
MUKPOOHOJIOTUYECKUX
MPOLIECCOB
Buangers:
Hns OCTHIKEHUS OIlK-1.1
BJIAJIETh! TEOPETUUECKUMU
OCHOBaMHU METOJOB HaOIOICHUS,
ONMCaHUs, UACHTU(DUKALINH,
KJaccu(ukanuu,
KYJIbTUBHPOBAHUS
OMOJIOTHYECKUX O0BEKTOB
OIIK-2 | Cnocoben OIIK-2.1. paccmaTtpuBaer | 3HaTh:
IPUMEHSITD OCHOBHBIE cucremsl | s nocruxenus OITK-2.1 3nats:
IIPUHIIMIIBI XKHU3HeoOecreueH s U | IPUHLINIIBI KJIETOYHOM
CTPYKTYpHO- TOMEOCTATUYECKON  PETYyJISALIUU | OPTaHU3aLMH OakTepui;
(GyHKIIMOHAIBHOU KU3HEHHBIX byHKIMI y | buodusnueckue "
OpraHu3alui, pacTeHMl W y JKMBOTHBIX, | OMOXMMHUYECKHE MPOLIECCHI,
HCIIOJIb30BaTh CHOCOOBI BOCTIPUATHUS, XpaHEHUS | MPOTEKAIOINe B OaKkTepruaIbHOU
¢du3noIornuecKue, u  mepegayd  MHQGOpMALUH, | KIETKe, CTPOCHHE "
LIUTOJIOTUYECKHE, OpPUEHTHPYETCS B COBPEMEHHBIX | KYJIbTypaJbHbIE CBOICTBa
OMOXMMHUYECKHE, METOINYECKUX MOJIX0JaxX, | BUPYCOB
ounodusnueckue KOHLENIUAX U mpoliemax | YMeTh:
METO/Ibl aHAIN3a ¢uznonoruu, myurosiorud, | s noctmxenus OIIK-2.2 ymers:
JUISl OLIEHKHU U OMOXUMHH, OMOPU3UKY; pasinyaTh MeMOpaHHbIE
KOPPEKLHUU OIIK-2.2. ycTaHaBIMBAaeT CBSI3U | IPOLIECCHI M MOJEKYJSpPHBIE
COCTOSTHUS JKUBBIX (U3HOIOTMYECKOT0  COCTOSHUS | MEXaHU3MBbI OaxTepuanbHOI
00BEKTOB U 00beKTa c (akTopamH | KIETKH
MOHUTOPHHIA OKPY’KarOIEeH Cpebl. Biagets:
cpensl ux ooburanus | OIIK-2.3. wucnons3dyer ombiT | s OCTHIKEHUSI OIlIK-2.3
MIPUMEHEHUS BJIAJIETh: HaBbIKaMH
HKCHEPUMEHTAIbHBIX  METOJOB | IPUTOTOBICHUA OaKTepHabHBIX

[IPEnaparoB, OKPACKH MpenapaToB
B 3aBUCHUMOCTH OT
UCCIIEYEMBIX CTPYKTYP

© ®PIrBEOY BO «Henl'Y»
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U

DOHJT OLIEHOUHBIX CPEACTB IPOMEKYTOYHOM aTTecTalluy O JucHUITuHe «MuKpoOHonorus. Bupyconorus» mo crp. 4
HanpasieHuio noarotosku 06.03.01 buonorus
3. COAEP) XAHHME OHEHOYHBIX CPEJCTB I1O JUCIIUIIJIMHE
3.1. Buabl OlIeHOYHBIX CPeICTB
Bu bl OIICHOYHBIX CPEACTB MO JUCIHMILINHE MPEACTABICHBI B TA0IHIIEC 2.
Tabnuia 2. Buasl OlIEHOYHBIX CPEJICTB MO TUCITUTUIINHE
Ne Kon kommnerenumu, nianupyembie KonTponupyemsbie TeMbl, pa3/ieinsl HaumenoBanue Hawnmenosa
n/m Pe3yIbTaTEIO0YICHHS OLIEHOYHOTO HHE
cpeacTtsa ajis OLICHOYHOI'O
TEKYILEro KOHTPOJIs cpencTBa Ha
MPOMEXYTO
YHOHU
aTTecTanum/
Ne 3aanust
1 | YK-1 Cuoocoben ocymectBisath | BBenenue. [Ipenver u 3amaun | CobecenoBanue | Bompocsr
MOMCK, KPUTHYECKHH aHaIM3 W | MUKPOOHOJIOTHH. 3HAUCHUE K
CUHTe3 WH(OPMALUU, TPUMEHSATh | MUKPOOPTaHHU3MOB B 3K3aMEHY
CHUCTEMHBIN MOJIXO0/ IJI PEIUICHUS | )KU3HEEITEIbHOCTH YEIOBEKA. Ne 1-14
MOCTaBJICHHBIX 3a7a4 MuxkpoopraHu3MbIKaK
pEeAYyLEHTHI, y4yacTue B
AKOJIOTMYECKUX ITPOIIeccax
2 | YK-1 Coocoben ocymecTBiaTH bak. maboparopus, CobecenoBanue | Bompocsr
IIOUCK, KpI/ITI/I‘leCKI/Iﬁ aHalIu3 H YCTpOfICTBO, OTHEIBL, PEXXUM K
CHHTE3 HHﬂOOPMaHHHa HPUMEHATH naGoTel. Mopdomorus 9K3aMEHY
CHCTEMHBIH TOJXO/ M PEMICHUS Gakrepuit. MeTo1bl No 15-24
MOCTaBJICHHBIX 3a7a4 Mukpockoriu. OKpacka
OaxkTepuil.
3 | YK-1 Crocoben ocymiectBiste | Kiaccudukarus u CobecenoBanue | Bompocsr
MOUCK, KPUTUYECKU aHAIIU3 U CUCTEMATHUKA Tect K
cuHTe3 UHPOpMAIUH, IPUMEHITh | MUKPOOPTaHU3MOB. (KonmnoxBuy JK3aMEHY
CUCTEMHBIN MOAX0 11 perieHus | OCHOBHbBIE pa3anyuus MEXTy M Nel) Ne 25-46
MOCTABICHHBIX 3a7a4 9y- U POKapUOTaAMHU.
VYabTpacTpykTypa 6aKTepuid,
METO/IbI BHISIBIICHUSL.

© ®PIrBEOY BO «Henl'Y»
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DOHJT OLIEHOUHBIX CPEACTB NPOMEKXYTOYHOM aTTecTalluy No JucuuIuiuae «Mukpoouonorus. Bupycoiorus» mo cTp. 5
Hampasienuto noarotosku 06.03.01 bBuosorus
4 OIIK-1 Crnocoben mnpuMeHATH PU3HOIOTUA OakTepuil. CobecenoBanue, | Bompochl
3HaHUE OMOJIOrHYecKOro, OCcHOBBI Merabonm3Ma. | TecT, K
pa3sHOOOpaswst M UCIIONIB30BATh | [[jjacTHYECKHUIA u KOJJIOKBUYM JK3aMEHY
METOIbI HaOIIOIeH NS, SHEPreTUYecKuii MeTabonmmusm | (Tect) Ne 47-59
HCHTH(UKALHH, depMeHTBHIOAKTEpU, UX
R onpezaeneHue. PakTopsl,
BOCTIPOM3BOJICTBA H N
KYJIbTUBUPOBAHUS JKHUBBIX TyOHTETbHOICHCTBYIOIIHE Ha
00BEKTOB TSt pereHus GaxTepuy.
npodeCCHOHATBHBIX 3a]1a4
S) OIIK-2 Cnocoben mpumensth | ['eHeTHnka Oaktepuii. | CobecenoBanue, | Bompocsr
TIPUHITUTIBI CTpYKTypHO-| Hykiieona v BHEXpOMOCMHEBIE | TeCT K
(GyHKIIMOHAIBHOU (GakTopbl  HaCJIEACTBEHHOCTH. JK3aMEHY
opraHu3aliy,  HCHojb30BaTh| [lepenaya HaCJIEACTBEHHOU Ne 60-67
busHoIOTHYECKHE, uHpopmanuu. V3MEHUYUBOCTH
LIUTOJIOTHYECKHUE, OakTepuii. bakrepuodaru.
OMOXHMUYCCKHE,
onoduznueckue METObI
aHaiM3a i1 OIEHKH |
KOPPEKIIUU COCTOSTHUS JKHUBBIX
O0OBEKTOB M  MOHMTOpPHHIA
CpeIbl UX OOUTAHUS
6 |YK-1 Cnocoben ocymecTBisiTh| MUKpOObI 1 MHPEKIIMOHHBIN CoOecenoBanue Bormpocst
IIOMCK, KPUTUYECKUN aHanu3 u| nponecc. [laroreHHocts u K
CHHTE3 uHboOpMaIuy,| BUPYJICHTHOCTh,  OaKkTepuil. IK3aMEHY
NPUMEHSTh cUCTeMHBIN noaxoa| Crnenuduyeckas Ne 68-77
JUISL  pelleHHs] TOCTaBIEHHBIX| MPOopUIaKTHKa HHPEKIINOHHBIX
3a7a4 3a00JIeBaHUI
7 | OIK-2 CriocoOeH NpuMeHsTh | AHTUTCHHBIH coctaB | CoOecenoBanue | Bompocsl
MPUHIIUIIBI CTPYKTYPHO- OakTepuil. KomnokBuym (mo |
(GYHKIIMOHATBHOW OpraHu3aIyy, | IMMyHOJIOrHYECKHE METO IbI Owreram) 9K3aMEHY
HCIO0Ib30BaTh HCCICA0BAHUS No 78-88
(bu3HoIOTHYECKHE, MHUKPOOPTaHU3MOB
LIUTOJIOTHYECKHUE,
OMOXHMUYECKHE,
OonoduznUeckre MeToIbl aHaTN3a
JUTSL OTICHKH Y KOPPEKITHH
COCTOSTHHS )KUBBIX 0OBEKTOB H
MOHHTOPHHTA CPEBI UX
oOuTaHUs

© PIBEOY BO «Hen'Y»
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DOHJT OLIEHOUHBIX CPEACTB NPOMEKXYTOYHOM aTTecTalluy No JucuuIuiuae «Mukpoouonorus. Bupycoiorus» mo cTp. 6
Hanpasienuto noarorosku 06.03.01 buonorus
8 OIIK-2 Crnocoben npumeHsaTh | bakTepuomornueckuit CobecenoBanue | Bormpock! k
IIPUHIUIIBI CTPYKTYPHO- | (KyJIbTYpaJbHBbIN) METO[ Komnoksuym | ak3aMeHy
(GYHKIIMOHATBLHOM OpraHU3aIyy, | UCCISA0BaHMS OAKTEPHil, €To Ne 89-96
UCTIOJIb30BaTh ATaIbI. [Ipeumymecrra
dbuznonorunyeckue, MeTo/1a. OcobenHoctu
IIUTOJIOTUYECKHE, KYJIBTYpalbHOTO
OMOXMMHYECKHE, HCCJIETOBAHMSI aHaYPOOOB
onodusnueckue METO/IBI
aHaiM3a Uil OICHKH U
KOPPEKIIMUA COCTOSTHUS JKUBBIX
00BEKTOB U MOHUTOPUHTA CPEbI
WX OOUTaHUSA
9 OIIK-1 Cnocoben npumensats | I[Ipupona wu  mpomcxoxaenue| CobecenoBanne | Bompock k
3HaHUE OMOJIOTUYECKOTO | BUPYCOB. Kynerypansabie 9K3aMeHy
pa3Hoo0pas3us U UCIOIb30BaTh | CBOWCTBA BHUPYCOB. 3HAYCHHE Ne 97-105
METO/IbI HaOJIIOIEHNs], | BUPYCOB B
UACHTU(DHUKAIIH, KU3ZHEJIEATEIIbHOCTH YEJIOBEKA.
KJaccu(puKanuy, Mopdonorus,
BOCIIPOU3BOICTBA U | CTPYKTypa U XUMHYECKHI
KYJIbTUBHPOBAHHUS KUBBIX | COCTaB BUPHOHOB
00BEKTOB VIS pelieHus
npodecCHOHATIBHBIX 3a7au
10 |OIIK-1 Cnocoben npumensarts| ['eHeTnka BupycoB. | CobecenoBanue | Bompo- cbl
3HaHUE ouonornueckoro | CTpyKTypHasi OpraHu3aus u K
pa3HoOOpa3ust U UCHOJIb30BATh | CTPATETHUS BUPYCHOT'O JK3aMe-HYy
METOJIbI HaOJIIOJICHHMS, | TEHOMa. M3MeHYnBOCTE Ne  106-
UICHTU(HKALINY, BHUPYCOB. Penponykuus 117
KJaccu(puKanuy, BUpYCa, B3aMMO/IeiCTBHE
BOCIIPOM3BO/ICTBA U| BHpYyca ¢ KIETKOM
KYJIbTUBHPOBAHHUS JKUBBIX
00BEKTOB IS pelieHus
npodecCuOHATBHBIX 3aa4
11 | ONIK-1 Cnocoben npumensts | Ilatorenes BupycHelx | CoOecenoBanue | Bompocsl k
3HaHHE OMOJIOTUYECKOTO | MH(DEKITUH. DaKTOphI 3K3aMEHY
pa3sHo0Opa3us U UCHOJIb30BaTh | MATOr€HHOCTH BUpYcoB. Posb Ne 118-125
METO/IbI HaOJIO/IEHNs], | BAPYCOB B BO3HHKHOBEHHHU
uAeHTU(PHUKAIIH, MMMYHOJIOTHYECKUX PEAKITHI 1
KJ1acCU(pUKaluy, B KaHLEpOreHe3e. 3HAaueHue
BOCIIPOM3BOICTBA U | MaKpOOpraHu3Ma.
KYJIbTUBHPOBAHUS KHUBBIX
00BEKTOB ISt pelieHus
npodecCHOHATBHBIX 3a7a4

© PIBEOY BO «Hen'Y»
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DOHJT OLIEHOUHBIX CPEACTB NPOMEKXYTOYHOM aTTecTalluy No JucuuIuiuae «Mukpoouonorus. Bupycoiorus» mo ctp. 7
Hampasienuto noarotosku 06.03.01 bBuosorus

12 |OIIK-1 Croocoben mpumeHsath| Meroasl u3yudenusi BupycoB.| CobecenoBanue| Bonpocsr k
3HaHUE ononornyeckoro | [IpuHIMTIBI JTMAarHOCTHKH 9K3aMeHy
pa3sHoOOpa3usi U KCHOJB30BATh | BUPYCHBIX MH(EKIIHA Ne 126-142
METOIbI HaOIIOICHYS,

UACHTH()UKAIIH,
KJaccuukanuu,
BOCIIPOM3BOICTBA u
KyJIbTUBUPOBAHUS ’KHBBIX
00BEKTOB JUISL pelieHus
npodeccHOHANBHBIX 3a1a4

Tunosele 3amaHusg, KPUTEPUM U IIOKA3aTeId OLEHUBAHMSA B pPAMKAax TEKYIIEro KOHTPOJIA
npejcTaBieHbl B pabouell mporpamMme AUCUUILIMHBL. [loJHBIE KOMIUIEKTHI OIIEHOYHBIX CPEICTB U
KOHTPOJIbHO-M3MEPUTEIBHBIX MAaTEePUAIIOB XPAHATCS Ha Kadeape.

3.2 Coanepixanue OlIEeHOYHBIX CPEICTB
3.2.1. Bonpochkl K IK3aMeHYy
1. Ilpenmer u 3a1a4u MUKPOOHOJIOTHH.

(ITpeamet mukpoOuonoruu - Mmopgonorus, GU3NoIOTUs, FTeHETHKA, CUCTEMATHKA, YKOJIOTHUSI MUKPO-
OpPTraHU3MOB U MX B3aHMMOOTHOMICHUS C APYTMMHU (OpMaMu KU3HU. 3aJa9d MEIUIIMHCKON MUKPOOHOIIO-
run: 1. M3ydyenue Ouonoruu naToreHHbIX (OOJIE3HETBOPHBIX) U HOPMAJIbHBIX AJI YeJI0BeKa MUKPOOOB.
2. V3ydyenue ponu MHKpOOOB B BO3HMKHOBEHHH, Pa3BUTHH MH(EKIMOHHBIX (3apa3HbIX) Oone3HEeW u
(dbopMUpOBaHUM UMMYHHOTO OTBeTa Makpoopranusma (""xozsuna"). 3. PazpaboTka MeT010B MUKpPOOUO-
JIOTUYECKOW JTMAarHOCTUKU (pacIO3HABAaHUS), CHEMU(UICCKOro JICUCHHsS] U NMpoduiakTuku (mpemaymnpe-
XKIeHUS ) THPEKIIMOHHBIX 00JIe3HEH YelIoBeKa. )

2. Paznmensl MUKpOOHOIOTHH

(MukpoOuomnorus sIBISETCS KOMIUIEKCOM HayK. Pa3nudaroT cremayromue pas3uenbl: 0aKTepHUOIoTHIO,
BUPYCOJIOTHIO, MUKOJIOTHIO (0OBEKT - rpuObl), IPOTO300J10THI0 (00BEKT - mpocteimme). [To nensm
W3YyYeHHUS] MHKPOOWOJIOTHS JEIWTCS Ha OOIIy0, METUIMHCKYIO, CAaHWTapHYI0, BETEPHHAPHYIO,
MPOMBIIIICHHYI0, KOCMHUYECKYIO U Jp.)

3. JloHayuHBblii 3Tan pa3BUTHUS MUKpoOMoJoruu, Bkiaa I'unnokpara, xuponamo dpakactopo u ap.
(I'unmokpar (460-377rr. 10 H.3.) HmpearnoJaral, 4To 3apa3Hble OOJIE3HU BBI3BIBAIOTCS HEBUJIUMBIMU
kuBbIMH cymiectBamu. JDxuponamo ®pakacropo (1478-1553), npennonoxkuna, 4to UHOEKIHH
BBI3BIBAIOT MAJICHBKHUE TENBIIA, TIEPENAONINECs TP KOHTAKTE M COXPAHSIONINECS Ha Bemax O0JIBHOTO.
OnHako B TO BpeMs HEBO3MOXKHO OBLIO YJIOCTOBEPUTHCS B TPaBWIBHOCTH €ro HIeH, H
pacrpocTpaHeHHe TOTYIHIIN COBEPIIICHHO UHBIC TUTIOTE3HI. )

4. OmnucarenbHbl 3Tan, BKiaaa [ammuneo [Namnmunes, Autonu BaH JleBenryka, Xpuctuan ['otdpua
Openbepra

(B 1610 romy lanmmeem cosmaH mepBblii MHKpockor. 1665 rom PoGept I'yk BmepBwle yBHIENT

pacTuTenpHble KIeTKH, 1676 ron AHTOHM BaH JIEBEHI'yK MHKpPOCKONMPOBAJI KAaIUIKO BOJBI, U Jall

OTHMCaHUE YBHJICHHBIX TaM CYIIECTB, B TOM uHciie Oaktepuid. Xpuctuan ['otdpua Iperdbepr onmcan

MHOYKECTBO MUTMEHTUPOBAHHBIX OaKTepuH, MEepBbIE KeIe300aKTEPHH, a TAKKE CKEJIEThI MPOCTEHIINX
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U JAMATOMOBBIX BOJOpPOCIEH B MOPCKHX M JIMMaHHBIX OTJIOKEHHUSAX, YEM IIOJOKUJI Hayajlo
MHUKpPOIIaJIEOHTOJIOruN. VIMEHHO OH BHepBble 00BSICHII OKpacKy Boabl KpacHoro mopsi pa3ButHeM B
Heil manobakTepuid Trichodesmium erythraeum. On, oxHako, MpUYKHCISIT OAKTEPHiA K IPOCTSHIIIMM H
paccMaTpuBal UX Beiel 3a JIEBEHI'yKOM Kak IOJIHOLIEHHBIX KHBOTHBIX C KEIyJKOM, KUIIEYHUKOM U
KoHeuHocTsIMU. B Teuenue cnenyronmx 100—150 et pa3BuTre MUKPOOHOIOTUN TIPOXOIUIIO JIUIIH C
OIMCaHUEM HOBBIX BHJIOB.)

5. Cytb onwiToB Jlym [TacTepa, ero Bkiiag B pa3BUTHE MUKPOOHOIOTHH

(3a xopotkwuit nepuoxa ¢ 1857 mo 1885 r. [lacTep mokasai, uro OpokeHHE (MOJOYHOKHCIIOE, CITUPTO-
BOE, YKCYCHOKHUCIIO€) HE SIBJISIETCS XUMHYECKHM IIPOLIECCOM, a €r0 BbI3bIBAIOT MUKPOOPIAHU3MBI;
OMPOBEPT TEOPHUIO CAMO3APOKIACHHUS; OTKPBLI SIBJICHUE aHA’poOH03a, T.€. BO3MOKHOCTD >KU3HU MHUK-
POOPraHU3MOB B OTCYTCTBHE KHCIIOPOJIA; 3aJI0KHI OCHOBBI JIE3NH(EKINH, ACENTHKN U aHTUCEITHKH;
OTKPBLUI cTIOCO0 MpenoXpaHeHus 0T HH(EKIIMOHHBIX 00JIe3HEeH ¢ MOMOIIbIO BaKIIMHAIIMU. MHOTHE OT-
kpeitud JI. [lacTepa npuHecan 4eaoBeyeCTBY OTPOMHYIO IPAKTHUECKYIO MoJb3y. [lyTeM nporpeBanus
(macrepu3aium) ObUTH 00K IeHBI OOJIE3HU MMHUBA U BUHA, MOJIOYHOKHCIIBIX MPOIYKTOB, BBI3bIBac- MbIE
MUKpPOOPraHU3MaMH; JJIsl IPEIyNpPEeXIeHUsT THOWHBIX OCJIOKHEHHWH paH BBEJEHA AHTHUCENTUKA; Ha
ocHoBe npunHimnoB JI. [Tactepa paspaboTaHbl MHOTHE BakUMHBI i OOpbObI ¢ WH(GEKIMOHHBIMU
6one3nsamu. OnHako 3HadeHue TpyAos JI. [lactepa BHIXOIUT 1aeKo 3a paMKHU TOJBKO 3THUX MpaKTHYe-
ckux poctkenuid. JI. Ilactep BbIBeT MHUKPOOHOJIOTHIO U UMMYHOJIOTHIO HA MPUHIMIIUAIHLHO HOBBIE
MO3HIINH, TIOKa3aJl POJIb MUKPOOPTAaHU3MOB B JKU3HU JIIOJIEH, SKOHOMHUKE, TPOMBIIICHHOCTH, HHPEK-
[IUOHHOUN MaTOJIOTUH, 3aJI0KUIT MPUHIIUIIBI, 1o KOTOPBIM pa3BUBAIOT-CA
MUKpPOOHOJIOTHS U UMMYHOJIOTHSI U B HAIllE BPEMSI).

6. Poup JI.C. LlerkoBckoro, JI.C. CamoiiioBrya B pa3BUTHH MUKPOOHOJIOTHN

(B Poccun omnum u3 mepBeix MukpooOuosioros Owsut JI.C. IlenkoBckuii (1822-1887), ommcapmimit
OOJIBIIIOE YMCIIO MPOCTEHIINX, BOAOPOCIEH U TpUOOB M CACNABIIMKA BBIBOJI 00 OTCYTCTBHUHU PE3KOU
TpaHMIIBl MEXIY PAcTeHUSIMH M S>KMBOTHBIMHM. VIM Takke Oblsla OpraHum3oBaHa OJHA W3 TMEPBBIX
[TacTepoBckuX cTaHUUMN U TpeUIOkKeHa BakIMHA TpoTUB cubupckoit s3Bbl. J1.C. Camoitnosuy (1744-
1801) Bpau-3MUAEMUOIOT, KOTOPBIA ObLT yOeKAEH, 4YTO OOJE3HH BBI3BIBAIOTCS HMMEHHO
MHUKPOOPraHW3MaMH, OJHAKO TIIETHO MBITAICS YBUAECTH B MHKPOCKON BO30YIUTENST YyMbl —
BO3MOKHOCTH ONTHUKH TOT/a €II€ HE TIO3BOJISUTN 3TO C/IeNaTh).

7. Ténpux I'épman PoGepT Kox u ero Bkiaj B pa3BUTHE MUKPOOHOIOTUH

(Pobepr Kox — coBpemennuk Ilactrepa — BHeC OrpoMHBIA BKJIAJ B pPa3BUTHE MEAUIIMHCKON
MUKpPOOHOJIOTMH, OTKPBUT M U3Y4WJ BO30OyAWTENEH TaKuUX TSKENbIX MHPEKIHOHHBIX 3a00JIeBaHUMN
4eloBeKa, Kak TyOepkyne3 U  xonepa. Mukpobuonorndyeckas Hayka o60s3aHa  Koxy
COBEpIIEHCTBOBAHUEM METOJ0B MUKPOOMOJOTUYECKOM, TEXHUKU: OH MPEUIOKHI CIIOCOObI OKPACKU
MHUKPOOPIaHU3MOB, KOTOpbIE MOMOIJIM H3YYHUTh CTPOCHHE MHOTUX MHKPOOOB, HCIOIb30Bal MHpU
MUKpPOCKOTIMM  ocBelleHue (ocBetutenb Ao00Oe), BBen MuKpodoTtorpadupoBanue. MeTosl
MHUKPOOHOJIOTMYECKUX HCCIeIOBaHUN, pa3paboTanHble Koxom, MO3BONIMIM TONYYUTh YHUCTYIO
KyJlbTYpy BO30ynuteneldl MH(EKIMOHHBIX Ooyie3Hel (MHUKPOOPraHU3MbI TOJIBKO OJHOTO BHIA). ITO
CTaJI0 BO3MOXHBIM IIPH BBIPAIIMBAHMM MHUKPOOPIaHM3MOB Ha IUIOTHBIX IHTATEJIBHBIX Cpelax,
npennoxkeHHpix Koxom. Ha a3Tux cpemax MOXKHO THOJYyYUTh M3 OIHOW KJIIETKH TOMYJISIUIO
MUKpPOOPTraHHW3MOB, pacTyllyl0 B BHAE KosioHuH. [losiBUIach BO3MOXHOCTb HM3YUHUTh HE TOJIBKO
Mop¢onoruto, HO U (GU3NOJIOTHUYECKHE U OMOXMMHYECKHE CBOMCTBA MHUKpPOOOB, ONPENEIUTH HX
CIOCOOHOCTD BBI3BIBATh 3a00JIEBaHUS Y SKCIIEPUMEHTAIbHBIX )KUBOTHBIX. YKa3aHHbIE METObI 32 10—
20 et mo3BONMIIH OTKPBITH, OTIMCATh U M3YYUTh MHOTHX BO30yAHUTENeH MHPEKIIMOHHBIX 3a00IeBaHN
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U TIOCITY>KWJIM OCHOBOHM (POPMHUPOBAHUS MEIUIIMHCKONH MHUKpoOuonoruu. Kox meITancs NpUrOTOBUTH
u3 TyOepKyJle3HOM MaJouyku [penapar Uisl JeYeHHs 3Toro 3aboseBaHUs — TyOEpKYIHH,
NPEJCTABISAIONIMNA  MPOAYKT IKU3HEAEATENILHOCTH Bo30yautens. OpHako TyOepKynuH  ObLI
Hea(ppeKTUBEH IpU JiedeHUH 3a0oseBaHusA. B Hacroslee Bpems OH YCHEIIHO HpPUMEHSeTcs C
IMarHoCTHYecKo 1enpio  (mpoObl  [lupke w  MaHTy), BBIABISS  3apak€HHOCTh  YellOBEKa
TyOCpKYJIe3HBIMH MHUKOOAKTEPHUSIMH).

8. OmpiTel ['anca Xpuctuana ['pama, ero Bkjaja B pa3BUTHE MUKPOOHOJIOTHH

(buonor I'anc Kpuctuan I'pam pa3paboTan ouH U3 CaMbIX 3HaYMMbIX METOAOB OKPAaCKH, KOTOPBIH
UCIOJIB3YETCSI B MUKPOOHOJIOTUH Ui UAeHTU(UKaUKU OaKTepuil B o€ MUKpPOCKoma. ITo ObLIO pe-
BOJIIOLIMOHHOE JUTSI TE€X JIET AOCTIKEHHE, TO3BOJIMBIICE BHEAPUTH CHCTEMY KIIACCH(DHUKAIINN U U3yde-
Hus 6onee 30 000 u3BecTHBIX HA TO BpeMs BUAOB Oaktepuil. CoBMecTHas paboTa ¢ HEMEIKUM MaTo-
joroM U Mukpoobuonorom Kapnom ®punnanaepom npusesna K pa3padOTKe TEXHUKH OKPACKH, U3BECT-
HOW BceMy MUpPY Kak okpacka no I'pamy. Buawane ['pam packanan peareHThl Ha 00pa3ibl JIETOYHON
TKaHu. OH OOHAPYKWII pa3Iuymsl B OKpacke OaKTepuii, KOTOPhIe MBI B HACTOSIIIIMKA MOMEHT 3HaeM Kak
Streptococcus pneumoniae u Klebsiella pneumoniae. Otinuus, kotopbie oOHapyx w1 ['pam, 00ycias-
JIMBAIOTCS Pa3HbIM COCTaBOM OaKTepUaIbHOM KJIETOYHOW cTeHKU. B TO Bpems kak pasneneHue Oakre-
puii Ha «I'»+ U «'» ABASETCS OTHUM U3 KIFOYEBBIX MOMEHTOB B CUCTEME MACHTU(UKAIIMH MUKPOOP-
TFaHU3MOB, UCCJIEI0BATENIN BO3PAXKAIM, YTO METOJ OKpacku 1o I'pamy HETOYEH U “IIOXO MOJAAeTCs
KOHTPOJIIO M CTaHAapTU3aluu” — 00 3TOM MPEeAynpexaal U caM co37aTelb, KOrjaa omyO0IMKoBal CBOIO
pabory B 1884 roay. “S onmyOnmkoBanm METO, XOTh sl U MMOHUMAIO €r0 HECOBEPIICHCTBO, OTMEUal
I'pam. - “Ho g Hagerock, 4TO B pyKax APYTUX UCCIEN0BATENEH OH MOKaXET CBOIO MOJB3Y”).

9. Dkomormyeckas poiib W MHOroo0Opasue MHKPOOHMOJIOTHYECKHX TIIPOIECCOB IO KOHIICTIIUSIM
beliepunka u C.H. Bunorpaackoro

(M3yuenuto posn MUKpOOPTraHW3MOB B IPUPOJIHBIX Mpolleccax Ha Halllel MIaHeTe MOCBAIEHbl pabo-
Thl pycckoro yueHoro Ceprest HukomnaeBnua Bunorpaackoro (1856—1953) u romnanackoro uccie-
nosarenst Maptuna beitepunka (1851-1931). HezaBucumo apyr ot apyra 3T y4eHbIE U3ydaau Ipym-
bl MUKPOOPTaHU3MOB, CITIOCOOHBIX OCYIIECTBIATh XUMUYECKUE MPEBPAILEHUS] OCHOBHBIX 3JIEMEHTOB
Y y4acTBOBaTh B OMOJIOTMYECKH BakKHbIX KpyroBoportax Ha 3emue. C. H. Bunorpanckuii padotan c
MUKPOOPTraHU3MaMH, UCIIOJIB3YIOIMMHI HEOPTAaHUYECKUE COEUHEHMSI CEPBI, a30Ta, JKEJIe3a, U OTKPBLI
YHHUKaJIbHBIA 00pa3 KU3HU MPOKAPUOTHUYECKUX MHUKPOOPTaHU3MOB — XEMOJIUTOABTOTPO(DHUIO, NPHU
KOTOPON MMKpOOHas KJIETKa JJIs MOJTY4YE€HHUS! SHEPTUU OKUCISIET BOCCTAHOBJIECHHbBIE HEOPTaHUYECKUe
COEIMHEHUs, a Al OMOCHHTE30B UCIONb3YEeT YIIepo]l yriekucioro rasa. K takomy crnocody cyiue-
CTBOBaHUS HE CIIOCOOHBI HM JKUBOTHBIE, HU pacTeHus. BuHorpaackuii u beillepuHK OTKpbUIN TaKke
CIIOCOOHOCTh HEKOTOPBIX MPOKAPUOT (PUKCHPOBATH aTMOC(EPHBIM MOJEKYJISIPHBINA a30T, T.€. UCIOJIb-
30BaTh €ro B CBOEM KOHCTPYKTHBHOM OOMEHE. YUeHBbIMH ObUIM BbIIEIEHBI CBOOOAHOXKMBYILHE U
CUMOMOTHYECKHE MHUKpOOpraHu3Mbl-azoTdukcaropsl. [Ipu 3ToM Obla moka3zaHa rioOalibHas poJib
TaKUX MHUKPOOPTaHM3MOB B LIMKJIE a30Ta: MHUKPOOPTaHU3MBl HCIOJIB30BAIN Ta3000pa3HbIi a30T A
CHUHTE3a KOMIIOHEHTOB KJIETKH, TEM CaMbIM IEPEBOJIS €r0 B CBA3aHHbIE (DOPMBI, CTAHOBALIUECS 0-
CTYIHBIMH JUISL APYTUX OPTaHU3MOB TOCJI€ OTMUPAHUS KJIETOK a30T(PHUKCATOPOB).

10. Pons JI.W. VIBaHOBCKOTO B pa3BUTUH BUPYCOJIOTHH
(12 despasnst 1892 r. Ha 3acenanunu Poccuiickoii akanemun Hayk JImutpuii IBaHOBCKUiT cOOOIIMII, 4TO
BO30y/AMTENEM MO3au4HOM Ooje3Hu Tabaka sBisieTcsl (GUIBTPYIOMIMKCA BUpYyC. DTy JaTy MHOTHE
OTEYECTBEHHBIC YUEHBIE CUMTAIOT JHEM POXKAEHUA BUpycoJioruu, a J[.M.1MBaHoBCKoOro - ee
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OCHOBOTIOJIO)KHUKOM. VIBaHOBCKHI BBISICHHII, YTO COK, IMOJYYCHHBIA M3 pacTeHHid Tabaka, OOJBHBIX
MO3aW4HOM 00JIe3HBIO, U TPOMNYIICHHBIA 4Yepe3 3ajepKuBaroniuii Oakrtepuu (papdopoBsiii GUILT,
COXpaHsUT CIOCOOHOCTH 3apa)kaTh 3J0pPOBbIE pacTeHus. Mcxonas w3 23Toro ¢akra, YYeHbBIH
MIPEIOJIOKIIL, UTO JAHHBIN QUIBTPAT COAECPIKUT JINOO Menbyaiiiire OakTepHHu, MO0 BbIICICHHbIE UMU
SJIOBUTHIC BEIIeCTBA - TOKCUHBL. CmycTst 6 ner HuaepilaHACKHi MHUKpoOwmoior MaptuH Buiem
beiiepuHK moayuns cXoaHbIe pe3yJbTaThl U BBeN NoHsATHE "dunbTpyromuiics Bupyc". [lepBoe ciioBo
U3 3TOrO Ha3BaHMU CO BPEMEHEM OTIAajl0, a BTOpPOE OOpesno cBoe coBpeMeHHoe 3HaudeHue. Cam
beitepunk mnpeamosaray, 4to (GUIBTPYIOIIUHUCS BUPYC - OTO JKUAKOE '3apazHoe Havaio'.
J.M.ViBaHOBCKUI IPpHUAEPKUBAJICS MHEHHUS, UTO OHO TBEP/OE.)

11. Otkpeitue A. dnemuHra, €ro posib B MUKPOOHOIOTHH U METUIIHHE

(Anrnuiickuit Mukpoouonor Anekcanapa @nemunr B 1922 r. otkpbut mu3onuM. B 1929 r. otkpeiTHE
AQHTUOMOTHUKA, BBIICHIII, YTO OJIMH U3 BUJIOB IUIECHEBOTO I'prla BBIIEISAET aHTHOAKTEPHAIBHOE
BEIIECTBO — MEHUIWLINH. [[puMeHeHre NeHNIMITHA B METULIIHE).

12. Cytp COBpPEMEHHOTO MOJEKYISIPHO-TCHETUYECKOTO JTala pa3sBUTHA MHKPOOHOJIOTHH H
BUPYCOJIOTHU

(CoBpeMeHHBIM MOJIEKYJISIPHO-TEHETUYECKUI 3Tal pa3BUTHS MHUKPOOMOJIOIMH, BHUPYCOJIOTMHM U
MMMYHOJIOTUM Hayajics BO BTOpoil mosoBuHe 20 Beka B CBA3M C JIOCTUXKEHUSMHU TE€HETUKH U
MOJICKYJISIPHON OHMOJIOTHH, CO3JaHHEM 3JIEKTPOHHOTO MHUKpOCKoma. B ombiTax Ha OakTtepusx Obuia
nokazaHa poiab JIHK B mepenaue HaciaeICTBEHHbBIX NpH3HAKOB. PacumimdpoBka reHoma KUIIEYHOMH
MaJI0YKH CJIealI0 BO3MOKHBIM KOHCTPYMPOBAHUE U Iepecaaky reHoB. K HacToseMy BpeMEHU TeHHas
UH)KEHEpUs co3/Jaja HOBblEe HampaBieHHUs OMOTEXHOJIOTMH. Pacmm@poBaHbl MOJIEKYISPHO-
TFeHETUYECKass OpraHu3alis MHOIMX BHPYCOB M MEXAaHM3Mbl MX B3aUMOJICHCTBUS C KIIETKAMH,
yCTaHOBJIEHbI crocoOHocTh BupycHoM JIHK BcTpamBaTbcsi B T'€HOM YYBCTBUTENBHOW KJIETKM U
OCHOBHBIE MEXaHHU3MbI BUPYCHOTO KaHIleporeHe3a. OTKpbIThI HOBbIE KIacChl HHPEKIIMOHHBIX areéHTOB
— BUPOU/IbI U IPHOHBI).

13. 3HaueHne MUKpPOOPraHU3MOB B )KU3HEAEATEIbHOCTH YEJIOBEKA.

(Pone B »BOMIOIIMOHHOM TIporiecce. Poiab B KpyroBopoTe BemiecTB B mpupoje. [lonesnas poib
IpeJCTaBUTENIe  HOPMAJIbHOM  MHMKpOQUIOpHL:  ydacTue B Mpolleccax  IUIIEBAPEHHUS,
BUTaMUHOCHHTE3UpYIOIIass (QYHKIUSA, aHTarOHU3M IO OTHOIIEHUI0O K THWJIOCTHOH duope,
YHUUTOKEHUE OIIyXOJIEBBIX KJIETOK U Ap. Mcnonap3oBaHNE MUKPOOPTaHU3MOB B Pa3jIMYHbIX OTPACIIAX
MIPOMBIIIJIEHHOCTH. MUKpPOOPraHu3Mbl Kak BO30yIUTENN HH(EKIIMOHHBIX 3a00I€BaHU).

14. Muxkpoopraniu3Msbl KaKk pelylieHTbl, y9acTUE B 9KOJIOTHYECKUX MPOLIeccax.

(Penyuents! (Takxe AECTPYKTOPHI, canpoTpodsl, canpoduThl, canpodarn) — MUKPOOPTraHU3MbI (OakTe-
pHuM U rpudBbl), pa3pylIaloie OTMEpPIINe OCTaTKU MEPTBBIX CYIIECTB, IPEBPAILAIOIINE X B HEOpraHUYe-
CKH€ COEJMHEHHMSI U MPOCTEHIIINe OpraHMuecKrue COeIMHEHNsI — TPEThE 3BEHO LieNU NMUTaHus. Bce 3BeHbs
LENH UTaHUS B3aUMOCBSI3aHbl M B3aMMO3aBUCUMbI. MeX/ly HUMHU OT IEPBOro K MOCIEAHEMY OCYIIECTB-
JsieTcs nepeaaya BeniecTsa U sHepruu. OO1ue 3BeHbs CBSI3bIBAIOT LIETIH MUTAaHUS B CIOXKHYIO cucTeMy. B
pe3ysibTare B KaXJIOM OMOIIEHO3€ MCTOPHUYECKH (HOPMHUPYIOTCS KOMILIEKCHI Lieneil MUTaHus, MpeacTaB-
astonire co0oi eannoe nenoe. Tak co3aaroTcsl IMKIIbL, WM CeTH, MUTaHus. Eciu NpuHATH BO BHUMaHUeE,
YTO NMPAKTUYECKU KAXKABI OPraHU3M LIENH MUTAHUS BBICTYNAET B POJIM XO35IMHA MO KpalHEN Mepe OJHO-
ro, a yalie HECKOJIbKUX MMapa3uToOB, COCTABISIONIMX B CBOIO OUYEPE/b 3BEHBS IPYIUX LIeTel, TO HETPYAHO
BOOOPA3UTh BCIO CJIIOKHOCTh IIMKJIOB MUTaHUs OuoneHo3a. OCHOBHBIE (YHKIIMHU MHUIIEBOH LeNH — nepe-
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HOC BEIICCTB M DHEPTHH B dKocucTeMax. [IuiieBbie Menu MepeKpenuBatoTcs, 00pa3ys MUIIEBYIO CETh
(Tpodrueckyro ceTh)).

15. YcerpoiicTBo 6ak. mabopaTopuu, OTIAEIBI, PEKUM PaOOTHI.

Bakrepuonornyeckas nabopaTopusi — YUpeKACHUE, BBIOIHSIOMIEE Pa3IMYHbIe MUKPOOHOIOTHYECKHE
UCClIeIoBaHMsl: 0aKTepUOJIOTrHUYecKre, UMMYyHOIorndeckue u ap. Takue maboparopuu MOryT ObITH opra-
HU30BaHbI MIPU JIEYEOHO-IPOPIIAKTHICCKUX YUPEKACHUAX; IEHTPAX TUTUEHBI M STHIEMHOIOTUN; HAYY-
HO-HCCJIeIOBATEeNIbCKUX MHCTUTYTaX. B OakTeprosornyeckux J1abopaTopusx MPOBOJSAT aHAIU3bI C pas-
JMYHOU IeNbI0: INAarHOCTUYECKHE, TPOPHUIAKTHUECKHUE, M0 SMHIEMUYECKUM ITOKA3aHUSIM.

B naboparopuu nomxeH ObITh MPOBEAECH BOJOIPOBO/, TOJKHO UMETHCS HE MEHEE JIByX PAKOBUH; U3 MPHU-
060poB HEOOXOAMMBI TEPMOCTAT, XOJOIMIBHUK, MUKPOCKOIIBI, JIYIIbI, (PMIIBTPOBAIBHBIE YCTAHOBKHU U T. II.
Jlaboparopus nenuTCA HA YHUCTYIO M «TPSA3HYIO» (3apa3Hylo) 30HbI. B rps3Holl 30He pazMeniaroT 60KC ¢
pe0OKCHIUKOM — HW30JIMPOBAaHHOE MOMEIUICHUE, T/Ie MPOBOAAT paboTy B aceNTHYECKHX, ycinoBusx. C
[EJIbI0 YMEHBIIICHHSI IBUKEHHS BO3/1yXa JIBEpU B OOKCE U MPEeT0OKCHUKE JOKHBI ObITh pa3IBUKHBIMU Ha
POJIMKAX U 3aKphIBaThCs repMeTndecku. CTosl B OOKCe JTOHKEH UMETh JIETKO Je3NH(PHUIMPYEMYIO TOBEPX -
HOCTb (JTMHOJIEYM, IJAcTHK). Ha cTone pa3memaroT ropeiky, CIHYKU, IUHKOBBIA WM SMaTUpPOBAHHBIN
JIOTOK, 0aHKy ¢ ne3nHpUIupyronmm (00e33apaxuBaroniuM) pactBopoM u ap. Ilepen padoroii myctoii GoKc
MOJBEPTalOT OOJYYCHUIO0 OaKTEPUIMIHBIMU (YAbTpaduOIETOBBIMU) JamMnaMu B TedeHne 20-30 Mu- HyT.
Jlammipl ycTaHABIMBAIOT Ha PacCcTOSHUU 2-2,5 M OT MOBEpPXHOCTH Moiyia. Yucras 30HA: KOMHaTa JUis
IPUTOTOBIICHHUS TIUTATEIBHBIX CPE/I- MOMEIICHHE, T/Ie TOTOBST U Pa3INBAIOT MUTATEIbHBIE CPEIbl; rape-
po0, TyaseT, 30Ha I IprUéMa MUK, KAOUHETHI I pa0OTHI C JOKYMEHTaMHu).

16. Mopdomnoruueckue Gopmbl OaKkTepuit
(Kokku 1 manodku (pa3iaudHbIe WX BapHallKi: MOHOKOKKH, JTUTUIOKOKKH, CTPENTOKOKKH, CTA(UIOKOKKH,
CapIMHBI, MOHOOAITMIIITBL, UIIO0AIMILIBI, CTPENTOOAINILTEI ) U CTUpPATeBUIHbBIE (DOPMBI).

17. Meronp! onpenienienust MOpQosIoruu 6akTepuit
(MmMmepcnoHHasi MUKPOCKOTIHSI, TEMHOTIONbHAS, (Da30BO-KOHTPACTHAS, aHONITPAJIbHAS, TIOMHUHUCIICHTHAS,
9JIEKTPOHHAs!, KOH(OKaJIbHAs Ja3epHasi CKaHUPYIOILas ).

18. YcrpoiicTBO U mpUHIUT PaOOTHl UMMEPCHOHHOTO MUKPOCKOTIA
(HMMCPCHOHH&?[ MUKPOCKOINHUA — 3TO METOAMKA MUKPOCKOIMUYCCKOro UHCCICAOBAHNA Pa3JIMYHBIX O6’BCKTOB,
OCHOBaHHasl Ha BBEICHUH MEKIY OOBEKTHBOM U MPEIMETHBIM CTEKIIOM UMMEPCHOHHBIX KUAKOCTEH. J[aHHbIN
MMMEPCUOHHBINA METOJT MUKPOCKOITMH MTPUMEHSETCS 111 TOTO, YTOOBI CBET MPOXOHII Yepe3 paccMaTpuBae-
MBI TpeIMET, UMMEPCHOHHYIO KUJIKOCTh, IPU 3TOM JIy4 HE Tpenomiisiiics. biarogapst 5ToMmy npoucXoauT
MOJIy4eHHE N300pakeHus 00Jiee BRICOKOTO KaueCTBA U pa3peIieHus).

19. YerpoiicTBO ¥ PUHIUIT pabOTH TEMHOMOIBLHOTO MUKPOCKOTIA

(TeMHOTIONBHBIN MUKPOCKOIT OTIMYAETCSI OT 0OBIYHOTO CBETOBOTO CITIOCOOOM OCBelIeHHs Tipernapata. B atom
clly4ae MPUMEHSIOT OOKOBOE OCBEIIEHHE, B CHILY Yero MojydyaeTcs n300paxeHne CBEeTALIerocss 00beKkTa Ha
TeMHOM (poHe. [TpuHIHIT TEMHOTO MOJISt OCHOBAH Ha TOM, YTO A IatoIe COOKY CBETOBBIE JIYUH OTKIOHSIIOTCS
MJIOTHBIMU YacCTHUIaMU (B YaCTHOCTH, MUKPOOaMH) M TOCTeAHUE O1aro1apsi STOMY IPEACTABISIFOTCS T1a3y
HaOMIOIaTeNs SIPKO CBETAIUMICS. BOKOBOE OCBEIIEHHE B MUKPOCKOIIE MOXKHO MONYYHUTh, 3aMEHHUB, OOBIYHBIHA
OCBETHUTENb CHEIMAIbHBIM KOHIEHCOPOM C 3aTEMHEHHEM B LieHTpe. Takoi KOHIAEHCOp 3a/IepKUBAET BCE 1ICH-
TpaJIbHBIE JTYy4YH CBETa M MPOITYCKAET JIUIIIh nepudepuueckre. TexHuka uccieoBaHuN 3aKIII0YaeTcs B Ciie-
nyroreM. Ha mpenqMeTHoe CTeKIIO HAHOCAT KaIlTio MaTepralia i OCTOPOKHO HAKPHIBAIOT TOKPOBHBIM CTEK-
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JIOM, 4TOOBI He OBIJIO My3bIPHKOB ra3a. 3aTeM Ha IMOBEPXHOCTh KOHAECHCOPA MOMEIIAIOT KaTUTIO BOABI MIIN Kel-
POBOT0 Macia, U MIPEIMETHOE CTEKJIO € ITPENnapaToM KJIaayT Ha ATy KaIllko).
20. YcTpoHCTBO U IPUHITUIT pabOTHI TFOMHHECIIEHTHOTO MHUKPOCKOTIA.

(IlpyHuMD  EHCTBUSI JIFOMMHECLEHTHBIX MMKPOCKOIIOB 3aKJIIOYAETCS B IOJYYCHUHM H300paKeHMs
MOCPEJICTBOM CBETOBOI'O IOTOKA CBEYEHHUSI caMoro oObekTa mcciemoBaHus. CBET, MPOIIEAINN CKBO3b
BO30Y)XJalOIIUN CBETOQUIBTP B YCTPOHCTBE MHUKPOCKOINA, BBI3BIBAET CBEUEHHE OOBEKTA, IaHHBIN
CBETOBOIl TMOTOK 3aTeM IMPOXOAUT 4Yepe3 3alUparolluil cBeTO(UIBTp, I€ OTCEKaeTcs BO30YyXIarolee
U3JIy4YeHUEe, U OCTAeTCsl TOJbKO JIIOMUHECIIEHTHBI, TO €CTh CBETOBOW IOTOK CBEUYCHMsI OOBEKTA.
YcTpoiicTBO (PrryopeceHTHBIX MHKPOCKOIIOB «AJIbTaMI» MOJ00HO KOHCTPYKLUHU METaorpaduyeckux
(paGoTarolMX MO METOy CBETJIOrO HOJS B OTPAKEHHOM CBETE™), HO €CTh HECKOJBKO () YHKIIMOHAIBHBIX
pa3IMyMii: ICTOYHUKOM CBETa 3/1€Ch BBICTYMAET PTYTHAS JIaMIla BMECTO TaJIOTEHHOMH; UMEIOTCS OJIOKH CO
CBETOQMIBTPAMU M TUXPOUYHBIM 3epKanoM. [uxpoudHoe (MOIynpo3payHOe) 3epKajo B OCBETUTEIbHOM
CHCTEME MUKPOCKOIIA B JAHHOM CJIy4ae HYXHO JJISl TOTO, YTOOBI OTPa)kaTh CBETOBOM MOTOK OT HCTOYHUKA
CBETa, HAIIPaBJIsAs €ro0 B 00BbEKTUB, KOTOPBINA OCBEIIAET OOBEKT, U MPOIYCKaTh CBET, 3aTEM OTPaKEHHBIN OT
00BEeKTa 1 BHOBb MIPOLIEAIINI Yepe3 OOBEKTUB).

21. Pa3pemaronias ciocoOHOCTh MUKPOCKOIIOB.
(Pa3pemiatoniasi cmocoOHOCT, MHKPOCKOIIA — 3TO CIOCOOHOCTh BBIZABaTh YETKOE pa3zelibHOE
HU300paXeHHE JBYX OJIM3KO PACIIOJIOKCHHBIX TOYCK 00BekTa. CTeneHb NMPOHUKHOBEHUS B MHUKPOMHUD,
BO3MOXXHOCTH €0 H3Y4YEeHHsI 3aBHCAT OT paspeliaronieil crocoOHoCcTH mpudopa. DTa XapaKTepUCTHKA
OTIPEICIIACTCS. TPEXAEC BCEro JIMHON BOJHBI MCIOIB3YEMOI'O B MHUKPOCKOIHMH H3JIy4CHUS (BUAMMOE,
yAbTpaduOIECTOBOE, PEHTITCHOBCKOE H3ITyUCHHE).

22. Kpacurtenu, npuMeHseMbIe B OaKTEPUOJIOTHHI

(Jdnst oxpammBaHus MHKPOOPTaHM3MOB HCIOJB3YIOT AHUJIMHOBBIE KpacuUTENU (OCHOBHbBIE, KHCIbIE U
HelTpasnbHble). MUKPOOPraHU3MBI JTy4llle OKPAlIMBAIOTCd OCHOBHBIMU KpackaMu. J[J1si okpacku mpemnapa-
TOB T'OTOBSIT CIIUPTOBBIE, BOJHO-CIUPTOBBIE U BOAHBIE PaCTBOPHI. B HEKOTOPBIX ciydasx J0OaBISAIOT B Ka-
YyecTBEe MPOTPaBbl KapOOJIOBYIO KUCIOTY, Ienao4b U Ap. Hanbomnee yacto ynorpebisieMbIMU KpacUTEIIMU
ABJIAIOTCA CIENYIOIINE: CHHHUE - METUJIOBBI CUHUM, BOAHBINA CUHMM, OMAaJIOBBIA CUHUI; KpacHbIE - QYKCUH
OCHOBHOM, KOHI'O KpacHbIH, cadpaHuH, HEUTPaJIbHbIN KpacHbIN, GYKCUH KHUCIBIH; (pHOJIETOBbIE - METHIIO-
BbIN (DHOJIETOBBIN, KPUCTAIUTMYECKUN (DUOJIETOBBIN, TEHIIMAHBHOJIET; 3€JIEHbIC - MAJTAaXUTOBBIN 3€JICHBIH,
OpMIIITMAHTOBBIN 3€NIeHbIH, CBETIIO-3€JICHbII; )KEITO-KOPUYHEBbIE - XPU3OMINH, BE3YBUH).

23. [Ipocras okpacka 6akTepwii (CyTh METO/Q)
(ITpocTbiMM  MeTOAMU OKpAalllMBaHWs HAa3bIBAIOT OKpAIIMBaHHE TPENaparoB KaKUM-IHOO OJHUM
KpacCUuTCJICM. HGKOTOI)I)IG MHKPOOPTaHNU3MbI (CHI/IpOXCTBI), IIJIOXO BBIABISIEMBIC C TIOMOIIIBIO ITO3UTUBHBIX
KpacHuTelNeH, IErKo BBISBISIOTCS IPU OKPAIIMBAHUU HETaTUBHBIMH KPACUTEISIMU).

24. DTanbl NPUTOTOBJICHUS U OKPALIMBaHUs OaKTEpUAIbHBIX MTPETapaToB

(dukcupoBaHHBIN MpenapaT NOMELIAIOT Ha MapajijiesibHble CTEKJITHHbIE PeUKH (MOCTHK), KOTOPBIE JIeKaT
Haja KioBeTod. Ha Ma3zok HaHocAT ¢ momouibio KamenbHullbl 1 % BoOIHBIA pacTBOp (yKcMHA WM
METHJICHOBOTO cuHero Ha 1-2 muH. ClensT 3a TeM, YTOObI BO BpeMsI OKPAIIMBAHUS PACTBOP KPACHUTEIS
He nozcbixail. [locne 3aBepiieHns OKpalIMBaHus, KpacuTeNb ciIUBaroT. [Ipenapar mpoMeIBaroT BOJOH 10
TEX TIOp, TOKa CTEKalolas BOJIe HE CTaHET OeCIBETHOW. 3aTeM mpemapar BeICymMBarOT. s 3TOTO
HIDKHIOIO CTOPOHY Iperapara MpoMOKaOT (UIBTPOBAIBHON OyMaroi, a BEpXHIOI0 CTOPOHY OCTOPOKHO
o0cymunBaroT ¢ 00KOB, HE IOTPAaruBasch 10 Ma3Ka. [Ipenapat OKOHYaTEeNbHO TOCYIIMBAIOT HAa BO3AYXE WU
BBICOKO HAJ| IUIaMEHEeM CIUPTOBKU. J[J1s1 monydeHus Gojiee YUCTHIX MPErnapaTroB KPacuUTeNlb HAHOCAT Ha
Ma30K, MOKPBITHIM (UIBTpOBaIbHON Oymaroil. Metoa okpamuBaHUS B MOAM(PUKALUU
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CuHeBa TO3BOJISIET HCIIONB30BATh BMECTO pPacTBOpa KpacuTels 3apaHee MPONUTAHHYI0 UM
¢unbTpoBasIbHYIO Oymary. B mpaBuUiIbHO OKpalleHHOM M XOPOLIO MPOMBITOM Iperapare IMoJie 3peHHs
CBETJIOC U YUCTOE, OKPALIIEHBI TOJIBKO KIIETKH).

25. DBOMIONUS CUCTEM KJIAaCCH(PUKALINY KUBBIX OPTaHU3MOB

(Texkenp (1894) Tpu mapctBa (KMBOTHBIC, pacTeHHs, MPOTHCTHI), Yurrekep (1969) Ilare mapcts
(KMBOTHBIC, pacTeHUs, mpocreiimue, rpudbl, Oakrepuu), Bese (1977) Illects mapcTB (KHUBOTHBIEC,
pacTeHus1, TpuObl, XPOMHCTHI, dy0akTepuu, apxen), Kapanpe-Cmur (1998) Animalia , Protozoa , Fungi ,
Plantae (Bxirowast riayko(uThl, KpacHbIE U 3eneHbie Bogopocin), Chromista u Bacteria. KaBanse-Cmur u
€ro COTPYIHUKH NepecMoTpenu kinaccudukanuio B 2015 roay u onmyomukoBanu ee B PLOS ONE. B sroit
CXEeM€ OHH IPEJICTABUIIM pa3jieliecHrue MPOKAPHOT HA J[BA IMApCTBA: OakTepuu (= dyOakTepuu) U apxeu (=
apxebakTepun). ITO OCHOBAHO Ha KOHCeHCyce B TakcoHomuueckom onucanuu 0akrepuii u apxeii (TOBA)
u Karanore »u3umn).

26. Knaccudukanus 6akrepuii, Bkian J[aBuna bepmku
(AMepukanckuit Mukpoouosor J{. bep/pku BbITycTHII MEpBbI MEXIyHApOJHBIN ONpeAeauTenb OakTe-
pUH, KOTOPBIA BIOCIEACTBHH JOMONHSIICS U m3MeHsuics. [1o knaccudukanuu bepmku 6akrtepun JAensTcs
Ha 4 ornena:
1. 'pauunuKyThl - GaKTEPUH C TOHKOM KJIETOYHOM CTEHKOM, rpaMoTpuliatesabubie. Cpean HUX pa3inyaroT
U3BUTHIE (DOPMBI, TATTOYKOBU/HBIE, IIIAPOBUHbBIC (TOHOKOKKH U MEHUHIOKOKKH ), PUKKETCHH U XJTaMUIHH.
2. QUpMHKYTHI - OAKTEPUU C TOJCTON KIETOYHOH CTEHKOH, IPaMIIOJIOKUTENbHBIC, BKIIOYAIONIUEe OO0JIb-
IIMHCTBO IAPOBUAHBIX (CTA(PUIOKOKKH, CTPENITOKOKKH U JIp.) U pa3HOOOpa3Hble MalT04YKOBUIHbIE OaKTe-
pHH, a TaK)Ke aKTUHOMHUIIETHI (BeTBALIMECS OakTepun), KopuHeOakTepuu (OyIaBOBHIHBIE OAaKTEPUH), MHU-
KoOakTepuu U OMpuI00aKTEPUH.
3. TeHepeKyThI - OaKTepUH ¢ HEKHOW KIETOYHOW CTEHKOH, «MATKHE» OaKTepPHH, BKIFOUAOIINE MHKOILI-
Ha3MBl.
4. MeH103UKYyThI, TaK Ha3blBaeMble apXxeOaKTepuu, OTIMYaroluecss AePEKTHON KIETOYHOM CTEHKOM M
0COOEHHOCTBIO CTPOEHMS 3JEMEHTOB KieTku (pubocom, memOpaH u pubocomusix PHK). OGutaror B
OMOTOMAax C HKCTPEMaIbHBIMHU YCIOBHSIMHU (MeTaHOOOpa3yrolue OakTepuu, TepMoanunaoduibHeie (pac-
TyT pH 75 — 950 u HU3KOM pH), sKCcTpeManbHO ranoduibHbie (pacTyt B mpucyrctBun 12 — 32% NaCl)).

27. CoBpeMeHHBIE IPUHIIUATIBI CHCTEMATUKH (HOMEHKJIATYPhI M TAKCOHOMHH ) OaKTEepHid

(Pa3en cucTeMaTHKH, H3yYarOlHid IPUHITUITBI KIacCU(UKAIIMN, Ha3bIBACTCS TAKCOHOMHUEH (0T Tped. taxis
. pacmoiiokeHue, Mopsiiok). TakcoH - rpynma OpraHu3MOB, OObEIUHEHHAsl MO ONPEENIEHHBIM OJIHO-
POJIHBIM CBOMCTBAaM B paMKax TOM WJIM MHOM TaKCOHOMHYECKOU kareropun. CaMoil KpyImHOM TaKCOHOMMU -
YECKOM KaTeropuei siBisieTcs 1apcTBo, 0ojee MENTKUMH MOapCTBO, OTIEIN, KJIacc, MOPsAJ0K, CEMEICTBO,
pon, Bua, moaBu u 1p. O6pa3oBaHKe Ha3BaHUM MUKPOOPTaHU3MOB periaMeHTUpyeTcss MexXTyHapOIHbIM
KOJIEKCOM HOMEHKJIATYpPhl (300JI0THYECKON, OOTAaHMYECKOM, HOMEHKIATYphl OakTepuii, BUpycoB). B ocHO-
BY TaKCOHOMHUHU MHUKPOOPTAaHU3MOB MOJIOKEHBI MX Mopdonoruueckue, (GU3HOIOTHUECKUe, OMOXHUMHYe-
CKHe, MOJIEKYJISIpHO-Onosiornyeckue cBoiicrBa. CoriacHO COBpeMEHHOM cucTeMaTHke, maToreHHbie (60-
JIC3HETBOPHBIC) OaKTEpUU OTHOCATCS K HaaIapcTBy mpokapuotoB (Procaryotae), mapcTBy 3yKapHOT
(Eucaryotae), rpubs1 — k mapctBy Mukota (Mycota), mpocreiiue — K mapctBy Protozoa, BUpychl — K
napctBy Vira).

28. deHoTUTIMYECKAS WITH HyMepHUYecKast TAKCOHOMUS
(DenoTunuueckass WJIM HyMepUyecKass TAaKCOHOMHUS HCHOJb3yeT IIMPOKUHA JUana3oH MpU3HAKOB
XapakTepHBIX uIs Oaktepuu (okpacka mo ['pamy, ¢opma W pa3Mep KIIETKH, TOABIKHOCTh, HAINYHE
KariCyJsbl, TUI JIbIXaHUs, OMOXUMHUYECKass aKkTUBHOCTh, aHTUT'€HHbIE CBOWCTBA, YyBCTBUTEIBHOCTD K
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OakteprodaraM, aHTUOMOTHKAM M Jp.). YCTAHOBJIEHHE CXOJCTBA WMJIHM Pa3In4YMs MEXIY OaKTepHsIMHU
OCHOBBIBaeTcs Ha pacueTax kodpdunuenta nogodus. [lkana usmepenus Bapsupyet ot 0 10 1 unu ot 010
100% (rne 1 wau 100%) 03HaYarOT MOJHYIO HACHTUYHOCTD. TakK, €CIIH JIJIsl TAITMPOBAHUS YUCTON KYJIbTYPHI
MUKpoOa ucmoiabzyercs 100 mpu3HakoB U M30JIAT A uMeeT cxoAcTBO 1o 80 u3 HUX ¢ u3oisITOM B, TO
k03 dunuent nomodus 80% wmu 0.8).

29. 'eHocucTemMaruka
(O0benuHeHne OakTepuil HA OCHOBE CTETICHU CXOJICTBA TEHOMOB. Ba)KHEUIIIMMHU U3 HUX SIBJISFOTCS
MOJIEKYJISIPHO-T€HETHUECKHE KpUTepuu (MossipHoe coaepkanue [+, cxoncTBo nocienoBaTenbHOCTEM
ocHoBaHu#i B 16S, 18S u 23S PHK, pubotunupoBanue, CEKBEHUPOBAHHE).

30. Pox, Bua, moaBua, mTaMM, TATIOBOM IITAMM, U30JIAT, YUCTASI KYJIbTypa

(Pox — COBOKYITHOCTh OJIN3KOPOICTBEHHBIX BHI0B. KaX1bIii pOI MIMEET THITOBOM BHUI, HA OCHOBE KOTOPOTO
oH ¢opmupyercs. Bun Escherichia coli sBnsiercs tumoBeiM anst pona Escherichia, a Corynebacterium
diphtheria-tumoBeim Bugom poga Corynebacterium. Buag — COBOKYIMHOCTh MOMYJISIANA OaKTEpHid,
UMEIOITNX 00IIee MPOUCX0KICHUE, FKOJIOTUIESCKOS €MHCTBO, 001a1al0IUX CXOIHBIM OOMEHOM BEIIECTB
U DHEpPruM, ONM3KUX MEXIy COOO0H MO CTPOCHHUIO TeHOMa, MOP(}OIOrHYecKMM U OHOXUMUYECKUM
CBOMCTBAM M OTIMYANOIIUXCS OT JApyrux BuAoB. IlogBHA — COBOKYNHOCTh HOMYJALMNA OakTepuit
OTIpeIeNIEHHOT0 BUA OTIMYAIONINXCS PSIOM MPU3HAKOB, KOTOPBIE HE MPEMSATCTBYIOT UX 00bEIMHEHUIO B
Bul. Kaxaplii Buj OakTepuil IMEET THMOBOM IITAMM, KOTOPBIH SIBJISIETCS CBOCOOPA3HBIM €r0 3TATIOHOM.
TunoBble MmITaMMbl HMMEIOT HauOoliee TOJHYIO OHOJIOTHUYECKYI0 XapaKTepUCTUKY U XpaHATCS B
crenuabHbIX Kouteknusix. lITaMmmM — H30JST WK rpymmna U30JIATOB C OJIMHAKOBBIMHU (DEHOTUITHYSCKUMHU
W/WIA TEeHOTUIMYECKUMU MPU3HAKAMU, OTHOCALIMECS K OMPENEICHHOMY BUAY U MMEIOIIUE OTIUYHS OT
JIPYTHX U30JISATOB 3TOTO BUAa. UnceTasi KyJabTypa — MOMYJISAIUS OaKTePHi, COCTOSIIAs U3 0CO0eH OTHOTO
Buga. CMerranHas KyJabTypa-COBOKYMHOCTh MOMYJISIUN OakTepuil pa3HbIX BUIOB. TepMHHOM
OISy 0003HAYAIOT COBOKYIMHOCTh OAaKTEpUil OJHOTO BHJA, BETETUPYIOIMIUX B OIMPEIEICHHOM
OHMOTOIIE UM BHIPAIIEHHBIX HA HCKYCCTBEHHOM MUTATENBHOM cpefie U3 OAHOMN MM HECKOIBKUX KIIETOK).

31. OcHOBHBIE OTINYUS IPOKAPUOT, SYKAPUOT U BUPYCOB

(ITpoxapuOThl OTINYAIOTCS OT YKAPUOT IO PSAAY OCHOBHBIX NMPHU3HAKOB: 1.OTCYyTCTBHE HCTUHHOTO f]pa
s7IepHON MeMOpaHbl, THCTOHOB. XpOMOCOMa B KoJjiblie, 2.OTCYTCTBHE Pa3BUTOM HHJIOMIa3MaTUYECKOH ce-
T, annapaTta ['onpmku. 3.0TCYyTCTBUE MUTOXOHIPHM, XJIOPOIUIACTOB, JU30COM. 4.KJI€TOYHAs CTEHKa —
nentujoriukad 5.PasMHOkeHHe OMHapHOE B OTIMYME OT MUTO3a M Meio3a. 6. 3HaUUTEeNbHO MEHBIINE
pa3Mepsl /. Tun JpIxaHUs Kak a’po Tak U aHadpoOHoe. Bupycbl — 3TO He KieTO4yHbIE (POPMBI KH3-
HU, BCEr/la BHYTPUKJIETOUHbIE apa3uThl. OHU CHOCOOHBI Pa3MHOXKATHCS TOJIBKO B UY>KOU KIIETKE, TOTOMY
YTO CaMHU COCTOST TOJIbKO M3 OJHOIO THIa HYKJIEMHOBOM KUCJIOTHI U OENKOBOM MM OEIKOBO-IUITHIHON
00osouku. Bupychkl coOCTBEHHOT0 0OMEHa BEIECTB HE UMEIOT. )

32. YapTpacTpyKTypa OaKTepuii

(Kamcyma nnm kancynmonomo0Has 000JI09Ka - JTUTTHAI0-TIOTUCAaXapyuIHOe 00pa3oBaHUE, CPABHUTEILHO He-
MIPOYHO CBSA3AHHOE C TIOBEPXHOCTHIO KIETKH, BCIEICTBUE YETO B OTJIMYUE OT KAICYIIbl MOXKET BBIACISTHCS
B OKpyXaromiyro cpeay. Kierounast creHka OHOTeTepoIoinMep CII0KHOTO XHMHYECKOTO COCTaBa, KOTO-
pBIN MOKPBIBAET BCIO TIOBEPXHOCTh MpoKapuoTuyeckon kinerku. JKryruku. [Tumu. [{utonnazmatudeckas
MeMmOpaHa. [{uTomiasmMa y mpoKkapHuoT, Tak ke KaK U Y dYKapHoT, MPEJICTABISAET COO0H CIOKHYIO KOJUIO-
UIHYIO CUCTEMY, COCTOSIIYIO U3 BOABI (0KoI0o 75%), MUHEpanbHbIX coequHeHui, oenkos, PHK u JTHK,
KOTOPBIC BXOJST B COCTaB OpraHelll HyKJIeoun1a, pudocoM, Me30coM, BKiroueHnid. Hykireona. Pubocomer.
Bxurouenus).
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33. Ctpoenne u QYHKIIMH KarcyJ
(Kancynsl cocrosT, rnaBHbIM 00pa3omM u3 Bojsl (90-98%), U3 monucaxapuaoB, HO MOTYT COJIEP>KaTh U
MOJIMTIENTH/IBI (CHOMpes3BeHHBIE OaUIUThl). MUKpOKArcyia — CIM3UCTOE 00pa30BaHKUE TOJIIMHON MEHEE
0,2 MKM, BBISIBJISIEMOE JIMILB [P 3JIEKTPOHHON MHUKPOCKOIIUU B BHJIE€ MUKPOPHUOPHILIT U3 MyKOIIOIHCaxXa-
PUAOB, KOTOPBIE TECHO MPWIEraloT K KJIETOYHOH cTeHKe. DyHKIMU: 3alUTHAS, IPEJOXPaHssl KIETKY OT
HEOIAroNpUATHBIX YCIOBHUI cpelibl OOMTaHUs, U aAre3UBHasl, CIIOCOOCTBYS «IIPHJIUIIAHUIO» K TOBEPXHO-
cTH (peuentopamM) KJIETKH X03suHa. Kamncynbl npenoxpansior 0akTepuaabHble CTPYKTYPBI, aKTHBUPYIO-
1€ CUCTEMY KOMIUIEMEHTA, a TAK)Ke CTPYKTYPBbI, pacrio3HaBaeMble UMMYHOKOMIIETEHTHBIMH KJIETKaMH.
I'uapodmiibHOCT Karcys 3aTpyaHSET MOTJIOMIeHNne UX (haromuraMu, a caMo KarCyJlbHOE BEIIECTBO 3a-
HIMIIAET OAKTEPUIO OT JEHCTBUS JTU30COMAIbHBIX (DEPMEHTOB U TOKCUYHBIX MEPOKCHIOB (DaroluTupyro-
IIUX KJIETOK).

34. MeTo/1b1 BBISIBIICHHSI KATICyJT
(Meto/1bI HETATUBHOT'O KOHTpAacTUpoBaHus, MeTo bypu-I'nnca, henomen HaOyXaHuUs KaTCyJIbl).

35. Ctpoenue U QyHKIUU KIETOYHBIX CTEHOK

(Y rpaMmnosIoKHUTENBHBIX OaKTEPHIA eI THIOTIIMKAH CBSI3aH C TEHXOEBBIMH U JIMTIOTEHXO0EBBIMH KUCIOTAMU
32 CYET Yero OH HMEEeT MHOTOCIOWHYIO CTPYKTYpY. Y rpaMoTpuIaTEeNbHBIX OaKTepHii
NEeNTUOTIIMKAH OJHOCIOCH M IOKPBIT HAapY)XKHOH MeMOpaHOi ¢ MO3aumyHBIM CTpoeHHeM. DyHKIMH:
3amyiaeT OakTepuu OT BHEIIHMX BO3JCHCTBUHN, MPUAAET UM XapaKTepHYO (GOpMy, MOJJICPKUBACT
IIOCTOSTHCTBO BHYTPEHHEH CpeAbl M Y4YacTBYeT B JeJieHHH. Yepe3 KIETOYHYIO CTEHKY Oaktepuii
OCYILECTBIISICTCS TPAHCIIOPT IUTATEIbHBIX BELICCTB M BbIACICHHE MeTaboiuToB. Ha moBepxHOCTH
KJIETOYHOW CTEHKH pACIOJIaraloTCsi pelenTopbl sl OakTepuodaroB, OaKTEPUOLU-HOB M PA3IUYHBIX
XUMHYeckuX BemiecTB. CTPYKTypa M COCTaB 3JIEMEHTOB KJIETOYHON CTEHKH OIpeNeNnseT aHTHUTEeHHYIO
XapakTepucTuky Oaktepuii (mo ctpykrype O- u Vi-Ar). Kietounas cTeHka crocoOHa IMo- pa3HOMY
BOCIIPUHUMATh KPACUTENHU; Ha 5TOM OCHOBaHbl THHKTOpHAJIbHBIE CBOMCTBA OakTepuil. Hapymenue cuntesa
KOMITOHEHTOB KJIETOYHOW CTEHKH MPUBOJIUT K THOENH OakTepuu Wi oopazoBanuto L-popm).

36. MeTo1bI BBISIBIICHHSI CTPOCHUS KIIETOUYHBIX CTEHOK
(Metop I'pama, Lluns-Hunscena, tect I'perepcena)

37. CnoskHbIE METO/IbI OKpacku OakTepuii: meton ['pama, ero MexaHu3M, pa3Indre KIETOUHBIX CTEHOK
I'pam (+) u I'pam (-) Gakrepwmii; meron Byppu — ['muca

(Meron I'pama. Ilpu oxpacke TeHIIMaHBHOJIETOM M TMOCIEAYyIOIIeM BO31eiicTBUM pacTtBopa Jltoromis
oOpa3yeTcs KOMIUIEKCHOE COEIMHEHUE TeHIIMaHBHOJEeTa M HoJa C MEeNTHIOTIMKAHOM, KOTOpOe IpH
00paboTKe CIUPTOM YIEPKUBAETCS B KIIETKAX IPAMITOJIOKHUTEIBHBIX OaKTEePHi, UMEIOIINI MHOTOCITIOMHBIN
MENTUIOTIMKAH ¥ BBIMBIBACTCS W3 TPAMOTPHIIATENIBHBIX OakTepuil, HWMEIOMUX TOHKUM CIIOH
nenTuaornukana. llpu JomomHUTENhHONW OKpacke BOJHBIM PAcTBOPOM (PyKCHHA TpaMOTpHUIIATEIbHBIE
OakTepuu npuobOpeTaroT KpacHbIi BeT. Meton byppu — ['uHca ncnons3yeTcst 1uisi onpeaeaeHus HaTuaus
Kalcylbl: Tpernapar OKpaIllMBAaIOT TYIIbIO, KOoTopas Aaér TEMHBIM (OH (HEraTHBHBIA KOHTPACT) M
nokpammuBaoT (pykcuHoM. Ha TéMHOM (oHE BHIIHBI OKpaIlICHHBIE KIETKH OaKTepuidl, OKPY>KEHHBIC
MIPO3pavyHO 30HOM HEOKPALIEHHOM KaICybl).

38. Ctpoenne 1 PyHKIIUH [TUTOILUIA3MATHYECKON MeMOpPaHBbI
(IM sBnisiercst ’KM3HEHHO HEOOXOIUMBIM CTPYKTYPHBIM KOMIIOHEHTOM OakTepuaibHON kieTku. OHa
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OTrpaHUYMBAET MPOTOILIACT, PACIIOJIATrasCh HEMOCPEICTBEHHO 1101 KIIETOUHOM CTEHKOM).

39. Ctpoenne u GyHKIIUU HYKICOH/IA U TUTa3MU]T

(Hykneoun siBisieTcs SKBUBAJIEHTOM SApa 3YKapUOT, XOTS OTJIMYAETCS OT HEro IO CBOEH CTPYKTYpe U
XUMHYeCcKoMy cocTaBy. OH JIMILIEH siIepHON MeMOpaHbl, HE COJIEPKUT XPOMOCOM, HE JEIIUTCS MUTO30M.
B cocraBe Hykieon1a OTCYTCTBYIOT OCHOBHBIE O€JIKH- TUCTOHBI. VICKITIOUE€HHE COCTABISAIOT TOJIBKO HEKO-
Topble OakTepuu. B HeM conepkutcs IByHHUTEBas KosblieBas mosekyna JIHK, a takxke HebonbIoe Kou-
yectBo0 PHK u GenkoB. [1na3munel — BHEXPOMOCOMHBIE MOOHMIIbHBIE TEHETUYECKHE CTPYKTYphI OakTe-
pui, mpeacTaBisrone coooi 3amkHyThIe Kosblia AByHuTdaToi JIHK. Ilo pasmepam cocrasmstor 0,1—5
% JAHK xpomocomsl. [lnazmMusl ciocoOHbI aBTOHOMHO PETUTUIIMPOBATHCS U CYIIECTBOBAThH B IIUTOILIA3-
Me KJIETKH, [IO9TOMY B KJIETKE MOKET OBITh HECKOJIbKO KOMui ruiasMui. [1mazMuasl MOTyT BKIHOYAThCS
(uHTErpUpOBaTh) B XPOMOCOMY  H peIIMuUpOBaThCS BMECTE c HEH. Pasnu- wgaror
TPAaHCMHUCCHUBHBIE U HETPAHCMHUCCUBHBIC TUIa3MHIbI. TpaHCMHUCCHBHBIE (KOHBIOTATHBHBIC) IUIa3MH- bl
MOTyT IepeaBaTbCs U3 OJHOM Oakrepuu B Apyryo. [lmazmMuasl koaupyroT: 1) yCTOWYMBOCTH K aHTHU-
O6uoTtukam; 2) oOpa3zoBaHHe KOJULIKHOB; 3) MPOAYKIHUIO (PAaKTOPOB MATOTEHHOCTH; 4) CIIOCOOHOCTH K CHH-
T€3y aHTHUOMOTHYECKUX BELIECTB; 5) pacIleIIEeHUE CIOXKHBIX OPraHMYECKUX BEILIECTB; 6) oOpa3oBaHUE
(GhepMEHTOB PECTPUKITUU ¥ MO (DHUKAIINH. )

40. Ctpoenue u QyHKIIUU pubOCOM
(Pubocombl y GakTepuii MpeacTaBisSiOT co0o0il pUOOHYKIICONPOTEMHOBBIE YacTHIBI pasMepoM 20 HM,
cocrosimue u3 AByx cyorenunuil 30S u 50S. [lepen HauamoMm cuHTe3a OeIKa MPOUCXOAUT 00bETUHEHHE
ITHX CyOBeaUHHUII B OHY - 70S. DyHKIIMU — CHHTE3 OeIKa)

41. Ctpoenue v QyHKIIMH 3aM1aCHBIX IUTATEIbHBIX TPaHYJI
(BxuroueHus ABISAIOTCS MPOAYKTAMU METa00IM3Ma PO- U 3YKApUOTHUECKUX MUKPOOPTaHU3MOB, KOTOpbIE
pacrojararTcs B UX LIUTOIUIa3ME U HCIIOJIb3YIOTCS B KaUeCTBE 3allacCHBIX MUTATENbHBIX BemlecTB. K HuM
OTHOCSATCS BKJIFOUEHHS INIMKOTeHa, KpaxMmaia, cepbl, monudocdara (BOIOTHHA) U Ap).

42. MeTo/1bl BBISIBIIEHUS YTTIEBOIHBIX, JTUITUHBIX, MOTU(GOChHATHBIX U OETKOBBIX TPAHYII

(I'panysnbl yraeBonHOM mpUpoabl (OJUcaxapuabl) BEISIBISIIOT IpU 00paboTKe KJIETOK pacTBOpoM Jlro-
rojis. ['paHynbl Kpaxmaaono oOHBIX BEIIECTB — IpaHyse3bl — OKPAIUBAIOTCS B CUHUH, a TpaHyJIbl
[JIMKOTEHOIOI00HBIX MONIMCAaXapuI0B — B KPaCHOBATO-KOPUYHEBBIH LBET. JIUnuaHble TpaHynbl. Y
JPOXKEeH M MULIENTHATbHBIX IPUOOB 3aracHble JUIUAbI IPECTaBICHbl HEUTPATIbHBIMU )KUPAMHU, KOTO-
pbI€ JIETKO OOHAPYKMBAIOTCS B J)KMBBIX KJETKaxX 0e3 CllelualbHbIX METOJ0B OKPacku B BHJIE CHIIBHO
IpeIOMIISIONIMX CBET Kareiab. bakrepuu B KayecTBE pPE3EpPBHBIX JIMIHMIOB 00pa3yroT MoJu-f-
OKCUMACIIHYI0 KUcaoTy. ['panyiibl nonu-B-okcuGyTupara Xopouo 3aMeTHbI IPU MUKPOCKOITUPOBAHNUN
KHUBBIX OaKTepHAIBbHBIX KJIETOK C (ha30BO-KOHTPACTHBIM YCTPOMCTBOM, OJJHAKO Yallle JJIS UX BbISBIIE-
HUS KJIETKH OKpammBaroT aunouibHbiMu Kpacutensmu — Cymanom Il nnu Cynanom yep- HbIM.
[TomudocdaTs! (BoMIOTHH U MeTaxpoMmaTuH). OKpacka BOJIOTHMHOBBIX I'PaHyJl OCHOBAaHA Ha CBOMCTBE
MeTaxpoMa3ul — CIOCOOHOCTH BBI3BIBATH U3MEHEHHE 1IBETa HEKOTOPBIX KpacuTenel (Me- TUIIEHOBBIN
CHUHMH, TONYUAMHOBBIA cuHMi). Oxpacka mo Jleddnepy. benkoBble TpaHylnbl OKpamuBa- [OT
KpacUTeNsIMHU I HIepCTH (aMUIOIIBAPIIEM)).

43. Meton Heiiccepa ainst oOHapykeHUs BKIIOYSHUH BOJIIOTHHA
(Ha ¢uxcupoBanHbIif Ma30K HaHeCTH aneTat cuHbki Heliccepa Ha 2—3 muH. Jlo6aButh pactBop Jlroross
Ha 10—30 c. [IpombITh mpenapat Bogol. JlokpacuTh BOJHBIM PacTBOPOM BEe3yBHHA WIIM XPU3OUIHM-HA B
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tedeHue 0,5—1 muH. [IpombITh Ipenapar BOJOW, BBHICYIIMTh U MHUKPOCKOIMPOBATh. 3€pHa BOJIIOTHMHA
IPEACTaBISAIOT cO00H BKIOUEHUS MoaudochaToB, UMEIOLINE B OTIIMYME OT LUTOILIA3MBbI LIEIOYHYIO pe-
aKIUIo, ¥ TOTOMY M30MpaTeIbHO BOCIIPHHUMAIOT AlleTaT CUHBKH, OKPAIIMBAsCh B TEMHO-CUHUH IIBET.
[{uToruiazmMa KieTkH, obajaroias KUCIOW peakiuei, BOCIPUHUMAET IEI0YHOM KpacuTelb BE3yBUH U
OKpAILMBAETCS B JKEITHIN I[BET).

44. Ctpoenne ¥  (QYHKIOMM  TPHCIIOCOOUTENBHBIX  OpPTraHENI:  ME30COMBI, KapOOKCHCOMBI,
(UKOOHIIITCOMBI, Fa30BbI€ BAKYOJIU, MATHUTOCOMBI.

(Me3ocombl siBISIOTCS MPou3BOAHBIME LIM. OHM MMEIOT HEOAMHAKOBOE CTPOCHUE y pa3HBIX OaKTepHH,
pacrosarasich B pa3HbIX 4acTAX KJIETKU JUOO B BHJE€ KOHIIEHTPHUUECKUX MeMOpaH, 1100 My3bIPbKOB, TPY-
0ouek, mub0 B GopMe MeTiIH, XapaKTePHOH B OCHOBHOM JIJIsi TPAMOTPHIIATENLHBIX OakTepuil. Me30CoMbI
CBs3aHbI ¢ HyKIeou oM. OHM Y4acTBYIOT B JICTICHUH KJIETKH U CIOpooOpazoBaHuu. DUKOOMIMCOMBI — Y
MaHo0aKkTepuii, B HUX — (hUKOOMIHMIpOTENabl. Pacmonaraiorcsi mpaBUiabHBIMU psinaMu Ha BHemmH. [lo-
BEPXHOCTSX (POTOCUHTETUYECKUX MEMOPaH — YIUIOIMICHHBIX 3aMKHYTBIX TUCKOB (TUIaKkou10B). ImMeroT Bun
rpaHyJ B BUJIe MOTycdepsl WK TUIHHAPa. A>pocoMbl (ra3oBbie Bakyonn) Kax. aspocoma coct. u3
MHOTOYHCI. MPOJIOJITOBATHIX MY3bIPHKOB, KOTOPbIE UMEIOT (POpMY BepeTeHa ¢ 3a0CTPEHHBIMU KOHIIAMHU.
OHu peryisipHO pacroIoXKeHbl U 00pa3yloT CTPYKTYPUPOBAHHYIO CTPYKTYPY THUIIA MUYEIUHBIX COT. MeM-
OpaHbl MMy3bIPbKOB IIPOHUIIAEMBI JUJISl Ta30B, HO HEIIPOHULIAEMBI JUISI BOJBL. APOCOMBI MO3BOJISIOT KIIET-
KaM HaxOJIUTHCS BO B3BEIICHHOM COCTOSIHMM B BoAHOU cpene [Ipu cxxatuu aspocom KIETKU OMYyCKaroTCs,
IpY pacuIMpeHnH — BCIUTbIBatOT. KapOokcucomsl (monmasapanbHbie Tena). Mimeror GpopMy MHOTOTpaHHUKA
¢ 4-6 crponamu u auamerpom 90 - 500mm. CoctraB — pubymnozo — 1,5 — 6udocdarkapbokcunaza —
depm., katamuzupytrouii pukcanuo CO2 napudynozodudocdare B nukie Kanppuna. iMerot 6enkoByio
MeMOpaHy TOJIIMHON 3 HM. MarHMTOCOMBI - HENPO3payHble YACTUIIbI ONPEIEICHHON MeOMETPUUECKON
bopMmbI (KyObI, OKTadIpHbI, Jp.), 3aMOJHEHBI XKejie30M B popme maraetuta (Fe304). Pacronaratorcst 0KoJ0
MECT NMPUKPEIUICHUs KIYTUKOB. BeTpedaercs y manoudek, KOKKOB, criupuil. ObecrnednBatOT MarHUTOTAK-
CHC - JBMKEHHE IO CHUJIOBBIM JIMHMSM MAarHUTHOTO MOJS 3€MJIM WJIM MarHuta. XJOpPOCOMBI Y 3€JIEeHBIX
6axtepuil. IlpononroBaTsie My3bIPbKU,0KPYKEHbI OJHOCIOWHOW MeMOpaHO#l u3 Oeika. acrmosiararoTcs
BOsm3u LIIIM # TI0THO K HEll MPUMBIKAOT. B HUX HaxoauTcs 6akTeproxiopodusi C, d u €)

45. CniopooOpazoBanue y 0aktepuii. XUMHUYECKUH COCTaB CIOPBI. MeTO/IbI BBISIBIICHUS CIIOP

(Cnops! (3H10CTIOpBI) OaKTEpUl — OCOOBIM THI MOKOSIIMXCS PENPOAYKTUBHBIX KIIETOK, XapaKTepPHU3YIO-
IIMXCS PE3KO CHHKEHHBIM YPOBHEM MeTaboiM3Ma M BBICOKOM pe3HCTeHTHOCThI0. bakTepuanbHas cropa
(dopmupyeTcsi BHYTPH MaTepUHCKON KJIETKU U Ha3bIBaeTcs 3H0cnopoid. CrocoOHOCThIO K 00pa30BaHUIO
crop 00JIajaloT MPEUMYIIECTBEHHO NaJOYKOBHIHBIE IPAaMIIOJIOKUTENbHBIE OakTepun poaoB Bacillus u
Clostridium, n3 mapoBUAHBIX OakTepuil — JHIIL AMHUYHBIE BUBI, HaIpUMep, Sporosarcina ureae. Kax
IIPaBUJIO, BHYTPU OakTepuaIbHOW KJIETKH 00pa3yeTcsl TOJbKO oAHa cropa. OCHOBHAs (yHKIHS CHOp—
COXpaHeHHe OakTepHil B HEOIaronpusATHBIX YCIOBHIX BHelIHel cpenbl. [lepexos Oakrepuit k cnopooOpa-
30BaHUIO HAOJIOAACTCS MPU MCTOIIEHUN MUTATEIHHOTO CyOCcTpaTa, HeloCcTaTKe yrieposa, a3oTa, hocdo-
pa, HaKOIUIEHUH B CpeJie KaTUOHOB KalMs M MapraHia, i3MeHeHuu pH, MoBBIIEHUN co/lep>KaHus KUCIIO-
pona u T. a. Ilponecc obpazoBaHus COp MPOXOAUT PsAJl MOCIENOBATENbHBIX CTaJAUN: 1. MOATOTOBUTENb-
Has; 2 ctaaus npeacnopsl. 3 odpazoBaHue 000510ueK; 4 co3peBaHKE CIIOpPhl. 3aKaHUMBAETCA 00pa3oBaHUe
BCEX CTPYKTYp CIIOpPBI, OHa CTAHOBUTCS TEPMOYCTOWYUBOM, IPHOOPETAET XapaKTEpHYIO GOpMY U 3aHMMA-
€T OIlpeJIelIeHHOE ToJIoKeHue B kieTke. [Ipu nmonmaganuu B GaronpusTHbIE YCIOBHS CIIOPHI IPOPACTAIOT
B BEreTaTUBHBIE KJIETKU. BrIABISIIOT crnopel okpackod mo I{mmro-Hunbceny, mo Oskemko, TecToM Ha
HarpeBaHue, METOJJaMH HEraTUBHOTO KOHTPACTUPOBAHMUS).
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46. Opranpl JBWKEHUS U (UKCAMU Y OaKTepuil: KT'YTUKH, MUIM. XUMHUYECKHHA COCTaB, CTPOCHUE,
METObl OOHAPYKEHHUS.

(B cocraB XryTHKOB BXOAMT O€JOK (hiiarenH, KOTOPBIA MO CBOEH CTPYKTYpe OTHOCUTCS K COKPATHMbIM
OenkaM TUra MUO3MHA. JKTyTHKH IPUKPEIUIAIOTCS K 0a3aJbHOMY Telly, COCTOSILEMY U3 CUCTEMbI He-
CKOJIBKMX JMCKOB, BMOHTHPOBAaHHBIX B IUTOIIIa3MaTndeckyto memOpany u KC. KonudecTBo u pacmosno-
KEHHE JKIYTHUKOB y Pa3HbIX OAKTepHil HEOAMHAKOBO. MOHOTPUXHM UMEIOT Ha OJHOM U3 MOJIOCOB KJIETKU
TOJILKO OJIMH JKT'YTHK, JO()OTPUXHU - MYyYOK KT'YTUKOB, Y aM(UTPUXOB KTYTUKU PACIIOIOKEHBI HA 000UX
HOJIFOCaX KJIETKH, a y IepUTPUXOB - 10 Bcel ee moBepxHOCTH. [Innu (CHHOHMM BOpCUHKH, puMOpun) -
TOHKHE TIOJIbIE HUTH O0eTKOBOU mpupo bl anuHou 0,3-10 MM, TonmmHaON 10 HM, MOKPBHIBAIOIINE TOBEPX-
HOCTh OaKTepHaJbHBIX KJIETOK. B OTIMuYMe OT )KT'yTMKOB HE BBIIOJIHSIOT JJOKOMOTOPHYIO (pyHKIuto. 1o
cBOEMY (YHKIIMOHAJILHOMY Ha3HAYEHUIO MOJAPA3ACISIIOTCS HAa HECKOJIbKO TUMOB. [Iumu 1 obmiero tu- ma
00yCJIOBIMBAIOT IPUKPEIUIEHUE UITH are3UI0 OaKTepuil K ONpe/IeIeHHbIM KJIETKaM OpraHu3Ma XO0351- Ha.
WX KOMYeCTBO BEIMKO - OT HECKOJIBKUX COTEH JIO HECKOJIBKUX THICSY HA OJHY OaKTEpUATbHYIO KIET-KY.
Anresus sBiIsieTCs NEepBOHAYAIbHOW cTagueil aroboro HHpekunoHHoro mnpouecca. Ilunum 2 Tu- na
(CHHOHMM: KOHBIOTAaTHBHBIC, WM TIOJIOBBIC MWJIM) YYacTBYIOT B KOHBIOTAlMK OakTepuii, obecrednBa-
IOLIEeH NepeHOC YacTH 'eHEeTHYECKOro MaTepuaia OT JOHOPHOW KJIETKHU K peuunueHTHOW. OHU MMEITCs
TOJIBKO Y OakTepuii-JOHOPOB B OrpaHUYEHHOM KoiudecTBe (1-4 Ha kierky). JKryTuku Mo>kHO OOHapy-
KHUTh KOCBEHHO 10 HAJIMYHIO MOJBUKHOCTH M TPSIMBIMU MeTOAaMu: cepeOpenue mo Mopozony, mo JIEéd-
duiepy, NUIM — NPH 3JIEKTPOHHON MUKPOCKOIHH).

47. Ilutanue OGakTepuid

([ ocymiecTBIeHHS TPOIIECCOB META0OIM3Ma MUTATEIbHBIC BEIIECTBA MPOHUKAIOT B OaKTEpPHAIHHYIO
KJIETKY M3BHE Yepe3 IUTOIUIA3MaTHYECKyI0 MeMOpaHy, Py 3TOM, KJIETOYHAsl CTEHKA HE CIYXXUT MpersiT-
CTBHEM JIJISl TPOXOKICHHSI HOHOB M MEIKUX MOJIeKyJ1. MeMOpaHHbIe OeJKH - TepMeasbl WiIH TPaHCIIOKa-
3bI— 00J1aa10T ()epMEHTATUBHBIMU CBOMCTBAMH U IMOMOI'AalOT OCYIIECTBIATh TPAHCIIOPT BELIECTB B KIIET-
Ky. PaznuyaroT Tpu MexaHuW3Ma TPaHCIOPTa, JIBA U3 HUX 00ECHEeUnBaIOT TOJIBKO Mepeaady, HO He HaKoOII-
JIeHHE BEIIECTB B KJETKe. JTO mpocTas uiu naccuBHas auddysus u obneruennas nuddysus. [Ipocras
muddys3us He crienuduyHa, JUid Hee UMEET 3Ha4eHHE TOJIbKO BelnuuHa Mosekyn. [lyrem mpocroit nudg-
Gy3un B KJIETKY IPOHHUKAIOT YyXKEpPOJHbIE [l HEe BEIIEeCTBA — Si/1bl, HHTUOUTOPHI, JIEKApCTBEHHbBIE Ipe-
napatsl. [Ipu obneryennoi muddy3un B KIETKY MIPOHUKAIOT T€ MOJIEKYIIbI, KOHIIEHTPAIHS KOTOPHIX B ITH-
TOIJIa3Me HMXKE, YeM B OKpYKalolled cpenae. DTOT Mpolecc OcCyllecTBiseTcst Onaromaps cyOcTpart-
cnenuduyeckoit mepmease. 3aTpaT YIHEPTUU IPU STOM HE POUCXOTUT. TPEeTHil MEXaHU3M IMUTAaHUS KIIeT-
KU — aKTUBHBIN TpaHcnopT. OH TOXXe MPOUCXOAUT € YYaCTHEM CYOCTpaTHBIX OeKOB (hepMEHTOB, HO IIPU
9TOM 3aTPadMBAETCs DHEPTHs, a MPOHUKIIKE B KJIETKY BEUIECTBAa HAKAITUIMBAIOTCS B Heil. MOJIeKyJIbI, TIpo-
HUKIIIME B KJIETKY IyTeM aKTUBHOI'O TPAHCIOpPTa uyepe3 MeMOpaHy, MPeTepreBaloT XUMUUYECKUE MTpeBpa-
nieHus, Harpumep, pocpopunrponanue. [lo morpedHOCTH B yriaepoae OakTepuu Jenarcs Ha JBe 0OJIb-
KM€ TPYNIbI: aBTOTPOQBI MM JIMTOTPO(BI U OPraHOTPOGBI WIIH TETEPOTPOdEI).

48. [TuraTenbHbBIE CPEIbI
(ITutaTenpHBIC Cpeabl MPUHATO JCIUTh HA HECKOJBKO TPYIMI: CPEllbl KOTOPHIE OTIMYAIOTCS MO COCTaBY
(poCThIE U CIOXKHBIE) U MPOUCXOKICHHUIO (€CTECTBEHHBIE, HCKYCCTBEHHBIE), (DU3NUYECKOMY COCTOSHUIO
WIH KOHCUCTCHIINU (OKUJKHUE, TTOY)KUIKHE, INIOTHBIC, CHITydne, CyXrue) U (yHKITMOHATLHOMY WJIH TIeje-
BOMY Ha3Hau€HWIO (OCHOBHBICTYHHBEpPCAIbHBIE U CIOXKHBIC: DJIEKTHBHBIC, AU(depeHInaIbLHO-
JTUarHOCTHYECKHUE, TPAHCIIOPTHBIC U T1I.)).

49. KynbTypaiabHbIe CBOMCTBA OaKTEepHiA
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(K xynpTypaibHBIM WM MaKpOMOP(}OIOTHIECKUM CBOMCTBAM OTHOCSTCS XapaKTepHbIE 0COOEHHOCTH PO-
CTa MUKPOOPraHU3MOB Ha IUIOTHBIX U XHMJKHUX HMUTATENbHBIX cpefax. Ha mOBEpXHOCTH MJIOTHBIX MHUTa-
TEJNbHBIX CPEJ B 3aBUCUMOCTH OT II0CEBa MUKPOOPraHU3MbI MOT'YT pacTd B BUJE KOJOHHUH, IITPUXA WIH
CIUIOIIHOTO ra3oHa. KosloHuel Ha3bIBalOT U30IMPOBAHHOE CKOIJIEHHE KJIETOK OHOI'0 BHJIA, BEIPOCIIMX U3
OJIHOM KJIETKU (KJIOH KJIETOK). B 3aBHMCHMOCTH OT TOro, Izie¢ pacTeT MUKPOOPIaHW3M (Ha MOBEPXHOCTU
IUIOTHOM NMUTATEIBHOM CpeJibl, B TOJILE €€), pa3INyaroT IOBEPXHOCTHbIE, INTyOMHHbBIE U JJOHHBIE KOJIOHUU.
Kononuu, BeIpociie Ha MOBEPXHOCTH CPEbI, OTINYAIOTCS pa3HOOOpa3sueM, OHH BUAOCTICHIU(DUIHBI U UX
U3y4EeHHE UCIIONIb3YeTCs Ul OIIpeIesIeHUs] BUOBOM PUHAJICKHOCTH UCCIIEyeMOM KyIbTypBl).

50. ®epmeHThI OaKTepHid, UX OTIpeIeIeHUE

(DepMeHTHI — 3TO OHOJIOTHYECKHE KaTalu3aTopbl 0eIKOBOM Mpupoapl. DepMEHTHI MUKPOOPTaHU3MOB 00-
JaAI0T TEMH K€ CBOWCTBAMH M (DYHKIMSIMH, 4TO M (DEPMEHTHI BBICIIUX OPraHU3MOB. B COOTBETCTBHH C
KaTaJH3UPYIOLUIMMH peakHsIMH Bce (DepMEHTHI pa3IesaioT Ha MIECTh KJIACCOB:

OxcuopeyKTasbl - KaTaJu3UpyIOT PEaKIIui OKHCICHUS-BOCCTAHOBIICHHUS.

Tpancdepass - KaTAIU3UPYIOT pEaKLUU MEPEeHOCa PA3TUYHBIX TPYIIN OT JOHOPA K aKLIETITOPY.

I'maposnasel - KaTaTU3UPYIOT Pa3phIB CBSA3EH B CyOCTpaTax ¢ MPUCOCTUHEHUEM BOJIBI.
JInaszel - KaTanM3UPYIOT PEaKIMU pa3pbiBa CBs3ell B cyOcTpare 6€3 MPHUCOSAMHEHHUS BOABI WU
OKHCIICHHS.
H3omepassl - KaTalIM3UPYyIOT MPEBpPALEHUS B Mpeaeiax OJHOW MOJEKYINbl (BHYTPUMOIIEKYISIPHBIC
MEPECTPOUKH).
JIurassl (CUHTETa3bl) - KATATU3UPYIOT IPUCOEAUHEHUE ABYX MOJIEKYII C UCIIOIB30BaHUEM YHEPTHH
docdarHBIX CBsI3EH.
@DepMeHTHI SHEPreTUYECKOro 0OMEHa U TPAHCIOPTa MUTATENBHBIX BEIIECTB JIOKAIM30BAHbI B IIUTOILIA3-
MaTH4YecKol MeMOpaHe M ee IpOM3BOIHBIX. DepMeHTHl OENKOBOTO CHHTE3a CBA3aHBI C PHOOCOMaMH.
MHorue hepMeHThl HE CBSI3aHbI C ONPEAEICHHBIMU CTPYKTYPaMHU KJIETKH, a HaXOJATCA B IIUTOIUIA3ME B
pactBopeHHOM Buje. DepMeHTHI OaKTEepHil MOAPA3ACIAIOTCS Ha 9K30- U HI0(EPMEHTHI. DHI0(PEPMEHTHI
(YHKLIMOHUPYIOT TOJIBKO BHYTPU KJeTKH. OHM KaTalu3UpYIOT peakluu OMOCHHTE3a U YHEPreTHUECKOro
oOMeHa. DKk30(hepMEHTHI BBIIEISAIOTCS KIETKOM B Cpely M KaTaJu3UPYIOT peakluy THIPOJIN3a CI0KHBIX
OpraHMYECKUX COeTMHEHUI Ha 6oJiee MPOCThIe, TOCTYIHbIE I ACCUMUIISILIMM MUKPOOHOM KineTkoil. K Hum
OTHOCATCSl THAPOJUTHYECKHE (EPMEHTHI, WrPAIONIMEe HUCKIIOUUTENFHO BAKHYIO pOJIb B TMUTAaHHUU
MHUKPOOpPraHu3MoB. B 3aBucumocTH oT ycioBuii o0pa3oBaHus (EPMEHTOB UX Pa3JeNsiOT HA KOHCTUTY-
TUBHBIC U HHAYIIUOCIHHBIE).

51. Koncrpyxkuus cpen «Ilectporo psaga»
(Cpenp! «Ilectporo psaa» UCHOIB3YIOTCA JUISL ONIPEEIICHUS CaXapoJIUTHUYECKOM aKkTUBHOCTH. B X ocHO-
BY BXOJIUT MSICO-TIENITOHHBIN OynboH (MM arap) + yriaeBoja+ nHaukarop. [lpu ¢pepmeHTanuu yrieBoaos
BBIJICJISIFOTCS. KUCIIBIE ¥ Ta3000pa3Hble MPOIYKThI, MEHSAETCS LIBET MHIUKATOPA).

52. depMeHTHI MaTOTeHHOCTH
(depMeHTHI arpeccuu, pa3pyuiaroT TKaHU U KJIETKH MaKpoopraHuiMa, o0yciaBiuBasi TEM caMbIM pacrpo-
CTpaHEHHE MATOr€HHBIX MHUKPOOPTaHM3MOB U UX TOKCMHOB B MH(MUIMPOBAHHBIX TKaHAX. K Takum ¢ep-
MEHTaM OTHOCATCS IUIa3MOKoarysasa, HelpaMHHMJa3a, KoJUlareHas3a, JICLUTHHA3a, THallypoHHuiasa,
J1HKa3a, puOpuHonu3uH 1 HeKoTophle Apyrue GpepmenTsl. ['namyponuaasa, Hanpumep, paciieriser rua-
JYPOHOBYIO KHCJIOTY B MEMOpaHax KJIETOK COeIMHUTEIbHBIX TKAaHEH MaKpOOpraHnu3Ma, 4YTo ClIocOOCTBYET
pacrpoCcTpaHeHHUIO BO30yIUTENeH U UX TOKCHMHOB B OpraHu3Me, 00ycClIaBiIMBasl BHICOKYIO MHBAa3MBHOCTb
aTux 6akrepuii. [Inasmokoarysna3a yuacTByeT B peBpallieHUH MPOTPOMONHA B TPOMOUH, KOTOPBII BbI3bI-
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BaeT oOpazoBanue (GUOPUHOTCHA, B PE3yIbTaTe Yero KaxKaasi OakTepus MOKPhIBACTCS IJICHKOH, MpeIoxpa-
HAIOIICH ee OT (aromuTosa).

53. [Ipixanue OakTepuit

(st ocymiecTBneHUST OMOTOTUYECKIX CUHTE30B MIOMUMO IMUTATEIBHBIX BEIIECTB OAKTEPUU HYKIAIOTCS B
OTIpEe/IeIEHHOM KOJIMYECTBE PHEPIHH. Y HUBEPCAIBHBIM aKKyMYJISTOPOM XMMHUYECKON 3HEPruH B KIIETKE
sBiisieTcst aneno3unTpudochopuas kucnora (ATD), koropas oOpa3yercs B pe3ysibTaTe JbIXaHuUs, OHMOJI0-
THYECKOT0 OKHCIIEHHUS, OCHOBAHHOTO HAa OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSAX WM OPOKEHUU.
Monexyinbl AT® cunte3upyroTcs B pe3yabTaTe NepeHoca 3JIEKTPOHa OT IEPBUYHOTO IOHOPA K KOHEYHOMY
akuenTopy. KoHedyHbIM aKkIenTopoM 3JIEKTPOHOB, Yallle BCETro, BHICTYNAET MOJIEKYISApHBINA Kuciopoa, 02,
U TOTJIa OCYIIECTBIIsIETCA a3poOHOe JibixaHue. Eciu B kauecTBe aklenTopa JIEKTPOHOB BBICTYNAIOT HEOP-
rannueckue coeaunenust (NO2,S04,S0O3), Bo3HukaeT aHa’pobHoe apixanue. [lo Tumy npixaHus Oakre-
pHYU JETAT Ha: cTporue (00IUraTHeie) a3po0bl, POCT 3TUX MUKPOOPTaHU3MOB MPEKPAIIAETCS B OTCYT- CTBUE
02. Crporue (oOnuraTHble) aHa’poOBl HE MEPEHOCAT MOCTyMa BO3JyXa, TaK Kak o0Opasyroluecs
TOKCHUYECKHE TPOU3BOAHBIE KUCIOPOa (IEPEKUCh BOJOPO/IA, CYNEPOKCUAHBIA U TUAPOKCHIIBHBIA PaIu-
KaJIbl, CUHIJIETHBIA KUCIOPO) I'yOUTENbHBI ISl CAMHX K€ OaKTepHil u3-3a OTCYTCTBUS Y HUX (EPMEHTOB
(xaTana3bl, MEPOKCHUIA3BI, CYNEPOKCUIIUCMYTa3bl), Pa3pyHIAIONINX ITH TOKCHYECKUE MTPOIyKThl. dDakyiib-
TATUBHBIC aHA’POOBI, KOTOPHIE CIIOCOOHBI UCITOJIB30BATh B KAUECTBE AKIIENTOPOB AJICKTPOHOB KaK MOJIe-
KYJISPHBIA KUCIOPOA, TaK U OPraHUYECKUE COSAMHEHHUSI, a TaK YK€ MePeKIIIoYaTcs Ha mporecc OpoKeHHsl B
OTCYTCTBHH MOJICKYJISIPHOTO KHCIIOpOaa. MHKpOoa’popUIbHbIE OaKTEPHH XOPOIIO PACTYT MPU CHHIKEH-
HOM MaplUaIbHOM JaBICHUU KHUCIOPOJAA, HO MpPH MOBbIIEHHOM cojepkanun CO2. Aspoduisl HyKIa-
IOTCSI B TIOBBIIIEHHOM COJIEPKaHUU KHUCTIOPOAA).

54. KynpTuBupoBaHUe aHa3poOOB
(AHa’po0BI — cIOCOOHBI PAa3BUBATHCS TOJIBKO B OTCYTCTBHU KUCIOpona. [ KyJIbTUBUPOBAHUS aHAdIPO-
OOB HY)XHO CO3JaHHE OE3KUCIOPOMHBIX YCIOBUM. {7 3TOro OakTepwu 3aceBarOT YKOJOM B CTOJIOMK
IUIOTHOM MUTATENBbHON Cpe/ibl, MTOMEINAIOT OCEBHI B CIIELUANIbHBIE TPUOOPBI — aHAIPOCTATHI, /1€ Ta30Bas
¢aza nmpencraBieHa UHEPTHBIM I'a30M WJIM CO3/1aH BaKyyM, a KHUCJIOPOJ U3 CPelbl YAAJISIOT C OMOIIbIO
KUTISTYEHUS. UM XMMUYECKUX METOJ0B. J[JIs1 BBIIENEHUS YUCTBIX KYJIBTYp aHa3poOOB MCIOIB3YIOT CPEdy
Kurra-Taponim, a Tak e KyJIbTUBUPOBAaHUE B CTEKISIHHBIX TPyOKax 1o MeToay Bunssisa-Beiiona).

55. [TuTaTtenbHble Cpebl 115 aHaIpOOOB
(Cpenpl nst aHa’poOOB NpEABAPUTENHLHO WHAKTUBHUPYIOT (YIANSIOT M3 HUX KUCIOPOA) (U3NYECKUMH,
XUMHUYECKMMH UM OmosorndeckumMu metogamu. Cpenpl pa3iuBarOT BBICOKUM CTOJIOMKOM, IOCEB OCY-
IIECTBIIAIOT MTyOMHHBIM METOOM B pacIlIaBlIeHHbIN arap u 1o merojaam BeiinOepra, Beiiona - Bunbsis,
[Teperna. [Tpumepst cpen: cpena Kurra — Tapoumm, Cpena Bunbcona — briepa, arap llennepa, KomymOus
arap, KpOBSIHOM arap Juist 6aKTepuoJI0B, CaXapHbIii arap, xene30-cyab(GUTHBIN arap).

56. dakTopskl, ryOUTETHHO AEHCTBYIONINE Ha OaKTepUn
(Pusmueckue (Temmeparypa, BIaKHOCTh, OCBEIIEHNE, OCMOTHYECKOE U THAPOCTATHIECKOE JaBJICHNE, pa-
JMalus, YIbTPa3ByKOBbIE BOJIHBI), XUMHUECKUE (OKUCIUTENH, COUPTHI, MEN0YH, TaOTeHbl, (opMalbie-
TUJ U Ap.), Ononorudeckue (aHTHOMOTHKY, OAaKTEPUOLIMHBI, OakTeprodarm)).

57. MeTopl cTepriIn3aliy J1abopaTOPHOU MOCY bl M MUTATENbHBIX CPE
(ITon crepunu3anueil MOHUMAIOT OOECIIOKUBAHHUE, OCBOOOX/IEHHE MaTepHajoB, PaCTBOPOB, MUTATEINb-
HBIX Cpell OT BEreTaTUBHBIX U MOKOALMXCA (GOpM MHUKPOOpraHu3MOB. CTEpUIBHOCTH - MOHSATHE abCco-
JIIOTHOE, OHO O3HAYaeT IIOJIHOE OTCYTCTBUE MUKPOOPIaHM3MOB, KaK Ha IIOBEPXHOCTH, TAK U BHYTPH CTe-
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pWIBHOTO 00BEKTa. B MpakTHKe MUPOKO UCIONB3YIOT HECKOJIBKO CIIOCOO0B CTEPUIIM3ALINN: TEPMUUECKAs
(o nericTBHE BRICOKUX TEMITEPATyp) U XOJI0IHAS (C IIOMOIIBIO YIBTPA3BYKa, U3TYyUCHUS, PUIbTPALIHH)).

58. Metoas ne3uHdexuu

(de3uHdekupss — 3TO KOMIUIEKC MEPOIPHSITHI, HAlpaBICHHbIH HA YHUYTOXXCHHE BO30yauTe- Jei
MHQEKIMOHHBIX 3a00JIeBaHUIM M pa3pyllleHHe TOKCMHOB Ha OOBEKTax BHEIIHEH cpeabl A NpeaoT-
BpALICHUS MOTAJaHHsI UX HA KOXY, CIM3UCTHIC U PAHEBYIO TOBEPXHOCTh. SIBIISICTCS OJHUM U3 BU-

noB o0e33apakuBanusl. Jle3nH(eKurs MOTHOCThIO MOKET UX U HE YHUYTOXKUTh, HO YMEHBIIAET KOJIHYe-
CTBO MUKPOOPTI'aHU3MOB JI0 IPUEMIIEMOT'0 YPOBHS. XUMHUYECKas (MCIOIb30BAHUE JIE3. CPECTB HANIPH- MEP,
(dopmanbAerul WIM TUINOXJOPUT HATPUs, PACTBOPHl OPraHUYECKUX BEIIECTB, O00JAAIOLUX E3UH-
GUUUPYIOIMMH CBOMCTBAMM: XJIOPIEKCUAWH, 4YETBEpPTUYHbIE aMMOHuUMHBIE coeauHeHus (HYA- Chi),
HaayKkcycHast kuciora, nonuryanuauasl ([ITMI-I'X).), ¢uswmueckas (yabrpaduosner), buosornye- ckas
(6akTepuodarm). Paznnyarot npopriIakTHIECKYI0, TEKYITYIO U 3aKIIFOUYUTEIbHYIO 1e3MH(EKIINIO)

59. Aatubnoruku. Kimaccudukanms. MexaHu3Mm JeldcTBHs aHTHOMOTHUKOB. METOIbI OmNpeaeieHus
YYBCTBUTEIBHOCTH K aHTHOMOTHKaM. DopMupoBaHHe pe3UCTEHTHOCTH K aHTHOMOTHKAM y OakTe-
puii.

(AHTHOMOTHKH — XMMHOTEPANIEBTUYECKUE BEIIECTBA, MPOAYIHPYEMbIe MUKPOOPTaHU3MaMH, KUBOTHBI-
MU KJIETKaMH, PaCTCHUSMHU, a TaK)Ke€ WX MPOU3BOJHBIC U CUHTETUUYECKUE MPOAYKThI, KOTOphIE 00JIadat0T
n30UpaTeabHON CIOCOOHOCTBHIO YIHETATh M 33J€pKUBAaTh POCT MUKPOOPraHM3MOB, a TAKXKE IOJIABIATh
pa3BUTHE 3JI0KAYECTBEHHBIX HOBOOOpa3oBaHMiIl. B OCHOBY IiiaBHOH KiaccU(pUKALUKU aHTUOMOTUKOB I10-
JIOKEHO UX XUMHUYeckoe cTpoeHue. Hambonee BaKHbIMHM KJIacCaMU CHUHTETUYECKUX AHTUOMOTUKOB SB-
JSIOTCS. XUHOJIOHBI U (PTOPXHMHOJIOHBI (HAampumep, HUIpoQoKcanut), cyabhanuiaMuasl (cynbdaaume-
TOKCHH), UMHJIa30JIbI (METpOHM1a3011), HUTpodypansl (dypanonuH, ¢yparun). Ilo crekrpy aeii- cTBus
AQHTUOMOTHUKY JIEJISIT Ha MATh TPYII B 3aBUCUMOCTH OT TOT0, Ha KaKe MUKPOOPIaHU3Mbl OHHM OKa- 3bIBAIOT
Bo3/eiicTBre. Kpome TOro, CymecrBytoT mIpOTHBOOIYXO0JIEBbIE aHTUOMOTUKH, MPOAYLEHTAMH KO-TOPBIX
TaKXe SBIAIOTCS aKTMHOMMIETHl. Kaxas M3 3TUX Tpynn BKIIOYAET JBE MOATPYIINbI: aHTUOMOTH- KU
HIMPOKOTO M Y3KOrO CIEKTpa JEWCTBUA. AHTHOAKTepUalbHble aHTHOMOTHKH COCTAaBJISIIOT CaMyK MHO-
TOYMCIICHHYIO Tpynny mpenaparoB. [Ipeobnanaor B Helf aHTMOMOTHKHM IIHMPOKOTO CIIEKTpa JIEHCTBHS,
OKa3bIBAIOLINE BIMSHUE Ha MPEICTaBUTENEH BCeX TpeX oThenoB Oakrepuil. K aHTHOMOTHKAaM MIMPOKOTO
CHEeKTpa JAEUCTBUS OTHOCATCS aMMHOTJIMKO3MJIbI, TETPALMKINHBI U Ap. AHTHUOMOTHUKH Y3KOTO CIIEKTpa
neiictBus 3 PEeKTUBHBI B OTHOIIEHWH HEOOJIBIIOT0 Kpyra OakTepui, HalpuMep MOJUMHUKCUHBI JEHCTBY-
IOT Ha TPallMIMKYTHbIE, BAHKOMULIMH BJIMSAET Ha TPaMIIOJIOKUTENIbHBIE OakTepuu. B oTaenbHbIe TPy - MBI
BBIICTISIIOT ~ NPOTUBOTYOEPKYJI€3HbIE, IPOTUBOJICTIPO3HBIE, MPOTUBOCUPMINTUYECKUE  IpernapaThl.
[TpoTuBOrpMOKOBbIE AHTMOMOTUKU BKJIIOYAIOT 3HAUUTEIHHO MEHbBILEE YUCIO IMpernaparoB. AHTHIIPOTO-
30MHBIC U AaHTUBUPYCHBIC AHTUOMOTUKU HACYUTHIBAIOT HEOOJIBIIIOE YK CIIO TIpenapatoB. [IpoTuBoomyxoie-
Bbl€ aHTUOMOTHKY MPEJICTABIEHBI MpenapaTaMu, 00J1a1al0IMMU IUTOTOKCUYECKUM JIEHCTBHEM.

B 3aBucHMOCTH OT MeXaHW3Ma JIEHCTBHS Pa3IHYalOT IATh TPYIIT AHTHOMOTHKOB:

1. aHTUOMOTHKH, HapyIIAIOIIME CUHTE3 KIETOYHONW CTEHKH. 2. aHTUOMOTHUKH, HapylIaroliue MOJIEKYIsp-
HYIO OpraHU3alyIo0 U CUHTE3 KJIETOYHBIX MeMOpaH. 3. aHTHOUOTHKY, HapylIaloliue cuHTe3 Oenka; 4. aH-
TUOMOTUKM — MHTHOUTOPHI CUHTE3a HYKJIEWHOBBIX KHUCIOT. 5. aHTUOMOTHKH, MOJIABIAIONINE CUHTE3 ITy-
PUHOB W aMHUHOKHCIOT. OCHOBHBIMHU MPOAYIICHTAMH TPUPOIHBIX aHTHOWOTHUKOB SIBIISTIOTCS MHKPOOpPTa-
HU3MBI, KOTOpPbIE, HAXO/ISICh B CBOEH €CTECTBEHHOM cpefie (B OCHOBHOM, B IOYBE), CHHTE3UPYIOT aHTHONO-
TUKU B KQUE€CTBE CPEJICTBA BEKUBAHUS B O0phOE 3a cyliecTBOBaHEe. AHTHOMOTUKOPE3UCTEHTHOCTh — 3TO
YCTOMYUBOCTP MHUKpPOOOB K aHTHUMHUKPOOHBIM XHMHOIpenapaTaMm. bakTepuu cieayeT cuUUTaTh pe3u-
CTEHTHBIMH, €CJIM OHU HE 00€3BPEKUBAIOTCS TAKMMH KOHIIEHTPAIMSIMH Tpenapara, KOTOpble peaibHO CO-
3/1aI0TCSI B Makpoopranusme. Pe3rucTeHTHOCTh MOXKET ObITh MpUpOIHON U mpuobOpereHHoi. [Ipuobpere-
HUE PE3UCTEHTHOCTH — 3TO OMOJIOTMYecKasi 3aKOHOMEPHOCTb, CBS3aHHAS C aJlanTalnueil MUKpOOpIraHu3-
© Preoy BO «Uenl'V»
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MOB K YCJIOBHUSM BHeIIHe# cpensl. [IpoGiema hopMupoBaHus U pacpoCTpaHEHHs JIEKApCTBEHHOM pe3u-
CTEHTHOCTH MUKpPOOOB OCOOEHHO 3HAa4MMa JUIsl BHYTPHUOOJIBHUYHBIX UH(EKLNH, BHI3bIBAEMBIX TaK Ha3bl-
BAaCMBIMH «TOCIHUTAIBHBIMUA IITAMMaMK», y KOTOPBIX, KaK MpPaBUJIO, HAOIIOJAETCs MHO)KECTBEHHAS
YCTOMUYMBOCTh K aHTUOMOTHUKAM (Tak Ha3blBaeMas MOJIMPE3UCTEHTHOCTb). [ eHeTHYecKre OCHOBBI MPHOO-
PETEHHOW PE3UCTEHTHOCTH. YCTOMUMBOCTh K aHTHOMOTHKAM OIPEAEISIETCS U MOAJICPKUBACTCA TeHAMU
PE3UCTEHTHOCTH (I-T€HaMH) U YCJIOBUSAMM, CIIOCOOCTBYIOIIMMHU MX PAaCHpPOCTPAHEHUIO B MUKPOOHBIX I10-
NyJISAUAX ).

60. ['eneTuka 6akTepuii: reHETUYECKHI annapaT, U3MEHYUBOCTb.

(l'enernueckuil anmapaT OakTepuil IpPeNCTaBIEH XPOMOCOMHBIMHM (HYKJIEOUA) U BHEXPOMOCOMHBIMU
(ma3Mupl, HHCEPLMOHHBIE IOCIEI0BATEIbHOCTH, TPAHCIIO30HbI) CTPYKTypamMu. CTpPYKTYpHbIE I'e- HbI
HecyT MH(OpMAIMIO O CHUHTE3UPYEMbIX (epMEHTax WU CTPYKTYpHBIX Oenkax. PerynsitopHble re- Hel
PETYIUPYIOT TPAHCKPUIIHIO CTPYKTYPHBIX T'€HOB. XPOMOCOMa COCTOUT M3 OCOOBIX (hyHKIMOHAIBHBIX
eAMHUL — ONepoHOB. ONEpOH — COBOKYITHOCTb IIPOMOTOPA, ONEPATOPA U CTPYKTYPHBIX T€HOB — SIBJISA-
eTcs (PyHKIIMOHAIBHON TeHETUYECKON eIMHUIICH, PETYIHPYIONIEH SKCIIPECCUIO0 OJHOTO HIIM TPYIIIBI Te-
HOB. MI3MeH4YMBOCTb OaKkTepuil — CIIOCOOHOCTh OaKTepuil MPUOOPETaTh HOBBIE MPU3HAKH, 3aKPEILUIATh UX
B TIOTOMCTBE M COXPaHATh. VI3MEHYMBOCTh — OJIMH M3 TJIaBHBIX (PaKTOPOB 3BOIONMHA. OHA CITY)KHUT HC-
TOYHHUKOM JUIs1 0TO0pa Gopm, Hanbosiee MpUCIOCcCOOJECHHBIX K YCIOBUSAM CyIleCTBOBaHUS. M3MeHUnBOCTD
MOYET OBITh TEHOTUITUYECKOW U (eHoTUNIUecKoi. DeHoTUITMIecKass N3MEHYMBOCTh — MOJIU(DUKAITUST —
HE 3aTparuBaeT I'€HOTHUIl, HO 3aTparuBaeT OOJIBIIMHCTBO ocobelt nmomymnaunu. Monudukanuu He nepeaa-
IOTCS IO HACJIEJCTBY U C TEYEHHEM BPEMEHU 3aTyXaloT, T. €. 0aKTepuu BO3BpAILAlOTCs K UCXOAHOMY (e-
HOTHUITY Yepe3 OOoJblliee WM MEHBIIEE YUCIIO MOKOJICHUHN (INTMTEeNbHbIC WIH KPaTKOBpEeMEeHHbIe MO (-
Kallu¥ COOTBETCTBEHHO).

61. Tpancaykuus
(ITepenaua GakrepuansHoit JJHK mocpenctBom Gakrepuodara. B mpouecce permnukanuu (ara BHyTpH
OaxTtepuii pparmenT O6axtepuanbHoi JJHK mponukaer B paroByro gacTuily U mepeHOCUTCS BMECTE C HEl
B OakTepuio-penunuenT. [Ipu 3ToM ¢arosbie yacTHIbI Kak MPaBUIIO Je(PEKTHBI, OHH TEPSIOT CHOCOOHOCTh
K perpoaykuuu. Tak kKak TpaHCAYUUPYIOTCs Tuilb Hebonbimue Gparmentsl JJHK, BeposiTHOCTE pekoMOu -
HalUM, 3aTparuBarolled KakoW-TO ONpPENETIeHHbIN NPU3HAK, 04eHb Mana. CyllecTBYIOT TpH THUIIA TPAHC-
IyKIuu: Hecrienuduyeckas (oomas); cnenuduaeckas; abopTUBHAas).

62. Konbroramus
(OOMeH reneTnueckoi nHPOpMaIMe y OakTepuii myTeM Mmepeaadu ee oT JOHOpPa K PeUUNUEHTY MpU UX
npsiMoM KoHTakTe. HeoOX0auMbIM yCIIOBHEM KOHBIOTAIMH SIBIIETCS HAJIMYME B KJIIETKE-TOHOpPE TpaHC-
MUCCUBHOM T1a3MUAbI. TPaHCMUCCUBHBIE TIa3MUABI KOJUPYIOT MOJOBBIE MHIIH, 00pa3yrollre KOHbIora-
IUOHHBIA MOCTHK MEXIY KJIETKON-JOHOPOM M KIIETKOH-PEUIIMEHTOM, 10 KoTopoMmy TazmuaHas JIHK
MepeaeTcs U3 KIETKU-T0HOPa B KIETKY-pPELIMIIMEHT. B pe3ynbTaTe TaKoro nepeHoca KJIeTKa-pelunuesHT
MOJTy4aeT JIOHOPCKUE CBOMCTBA).

63. Tpanchopmanus
(ITepenoc renernyeckoro MaTepuala, 3aKJIIOYAIONIUICS B TOM, 4TO OaKTepHs- PELUIUEHT 3aXBaThIBAET
(morsomaeT) U3 BHEIHEN cpenbl pparmenTsl uyxepoanoi JJTHK. MoxeT ObITh CIOHTaHHON U MHIYLIUPO-
BaHHOH. CrioHTaHHas TpaHcopMalus MPOUCXOAUT B €CTECTBEHHBIX YCIOBHUAX M TNPOSABISETCS B BO3-
HUKHOBEHUU PEKOMOMHAHTOB MIPU CMEIIMBAaHUHM I€HETHUECKU pa3inyaroiuxcs kietok. OHa mpoTekaer 3a
cuer JIHK, Bbinensronieiicss KIeTkaMu B OKPY)KAIOILYI0 CPELy BCIEICTBUE UX JIM3UCA WM B PE3YJIbTATE
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aktuBHOTO BhieneHus JJHK xu3HecrocoOHBIMU KIIeTKaMU-AoHOpaMu. MHayupoBaHHas (MCKYCCTBEHHO
noyrydaemasi) Tpancopmanus MpouCXOIuT MpU A00aBICHUM K KyiabType Oaktepuii oummenHor JITHK,
MOJTYYEHHOU M3 KYJIBTYp T€X OaKTepuil, TCHETUYECKHUE MPU3HAKN KOTOPBIX CTPEMSITCS TepeaTh UCCIIey-
eMoi kynbType. [lepenoc skctparupoBanHoit JJHK siBiseTcsi OCHOBHBIM METOJIOM T'€HHOM WHKEHEPHUH,
UCIIOJIb3YEMBIM IIPU KOHCTPYHUPOBAHUU PEKOMOMHAHTHBIX IITAMMOB C 33/IaHHBIM TEHOMOM).

64. Ctpoenue 6akTepuodaron

(It 0603HaUeHUs BUpYyCa, BHI3BIBAIOIIETO JIM3UC OaKTepui, 1'Dppenb MpeIoKUI HbIHE OOIIepU3HaH-
HBIid TepMuH Oaktepuodar. [llupoko ucmonp3yercs U pelynHpOBaHHBIA BapHaHT 3TOTO TepMUHA — (ar.
®daru AeNnaT Ha KPYIHBIE U MEJIKHE; KPOME TOTO, X Pa3IuyaroT 1Mo opme 0eIKOBOro uexyia — Karcua.
K umcnmy xpymHbIX ()aroB OTHOCSTCS HamOoJee AEeTaabHO M3YUYEHHBIC BUPYJICHTHBIE KOoiudaru (mpous-
BojHOE OT E. coli + ¢ar) rpynnsl T, moapazaenstomuecs B CBOIO ouepe/lb Ha YeTHbIe U HedeTHblie: T-1, T-
2, T-3, T-4, T-5, T-6, T-7, a Takxe ymepeHHsie kumednsie ¢paru A, P-1, P-2 u P-22. K xareropun Menkux
daro otHocsaTcss PHK-conepxkamnue daru -2, MS-2, M-12, JI H K-co nepxammii par ®X-174 u np.
Hapucosars crpoenue ¢aros).

65. BupyneHTHble 1 yMepeHHbIE (aru.
(Paznuuaror ¢arm nH(EKINOHHBIE, T. €. CIIOCOOHBIE BBI3BAaTh pa3Hbie PopMbl (PparoBoil nHpeEKunu, U He-
MH(]EKIMOHHBIE (BETEeTaTUBHBIC), WM HE3pelble, (haru, HaXOASsIIHecs eIl B CTaIul pa3MHOXKeHHs. B cBoio
ouepenp HHPEKITMOHHBIE (pard pa3AesioT Ha MOKOIHecs (HaX0 sIIrecs BHE KICTKU ), BUPYJICHT- HbIE —
CIIOCOOHBIE BBI3BATh MIPOIYKTUBHYIO ()OPMY HH(EKIINU, U YMEPEHHBIE (hark — CIIOCOOHBIE BBI- 3bIBATh HE
TOJILKO MPOAYKTHBHYIO, HO ¥ pEIYKTHBHYIO (haroByto HHPEKIHUIO).

66. DTambl pa3sMHOKEHUS (Haros.
(1)AncopOrust garoB Ha KIETOYHONW MOBEPXHOCTH OAaKTEpUil MPHU MOMOIIM CHENU(PUIECKUX PELeNTOPOB
(OenmkOoB-0IIMaHOB), KOTOPHIE PACIIONAraloTCsl Ha KOHYMKE HUTH, IIUIIAa WK XBOCTHKA. B cBOIO odepenp,
Ha KJIETOYHOW CTEeHKe OakTepuH pacroiaratoTcs ee (arocnenuduueckue perenTopbl, pacno3HaBaeMble
darom.
2) [TpoHrkHOBeHUE (ParoBoro reHoma uepe3 KJIETOYHYI0 CTEHKY U IIUTOIUIa3MaTH4e- CKYI0 MeMOpaHy
BHYTPb KJIETKU U OCBOOOXKIECHUE €r0 OT 000JI0UKH (pa3neBaHue Qara).
3) YcraHoBneHue GparoBoro reHomMa ¢ NOMOIIbIO OeNKka-JIoIMaHa JJIs pealn3aluu coJepxalieiics B reHo-
Me UHQOpMaIIH:
4)Perukanus ¢arosoit reHomuoit JIHK wn PHK.
5)COopka BHOBb CHHTE3MPOBAHHBIX BUPHUOHOB — 3akitoueHue reHomMHoid HK B OenkxoByro 000510u4Ky,
Mopdorenes (aros.
6) BIx01 BHOBb CHHTE3UPOBAHHBIX (DaroB U3 KIETKH:
a) IyTeM OTIOYKOBBIBAHUS;
0) myrem sm3uca KiIeTKH W3HYTpH. OH OCYIIECTBISIETCS CBOOOIHBIM JIM30IIMMOM M BBI3BIBACT THOEIH
KJICTKH.

67. [IpakTHueckoe UCTOIb30BaHue OaKkTepruodaros
Cdepsl mpakTUueckoro npuMeHeHus: B meaunune (mpoduinakTiKa U JieUeHne OakTepuaabHBIX 3a00Ie-
BaHW; JICUCHUE THOMHO-BOCIIATUTEILHBIX 3a00JIeBAaHUH CIIM3HUCTHIX TJIa3, TIOJIOCTH PTa; MPOdHIIaKTHKA
THOWHO-BOCTIAJMTENBHBIX OCTIOKHEHHUH MPU 0XKOTaX, PAHEHUSX, ONIEPAIIMOHHBIX BMEIIATENbCTBAX ). B
TeHHOW WH)KCHEPHUH (C IMOMOIIBI0 (aroB MOXKHO KOHCTPYHPOBATH HAIPABJIICHHBIC M3MEHEHHUS B TCHOME
xo3siickoit JIHK), B nuiieBoii mpoMbIIeHHOCTH (B MPOU3BOACTBE MPOTYKTOB MUTAHUS U3 Msica, Msica
TITUITBI, CBIPOB, PACTUTEIHLHOM MPOAYKIINH, U TIP.), B CEITLCKOM XO3SIMCTBE (pacmblIcHHE (aromnpenaparoB
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JUTSL 3aIUTHI PACTEHUHN M YpOrXKasi OT THUEHUS U OaKTepHalbHbIX 3a0oneBanuii). [[pumenenue garomnperna-
PaTOB JIJIS 3aIIUTHI CKOTA U MTUIIBI OT HH(EKIUK 1 OaKTepHAIbHBIX 3a00JICBaHUM.

68. [Tonsarust uadexuu 1 THOEKITMOHHOTO 3a00JIEBaHUS
(Muadexmuss — cymMma OHMOJIOTMUECKUX PEAKIMA, KOTOPHIMH MaKpOOPTaHW3M OTBEUAET HA BHEIPCHHE
MHUKPOOHOTO (MH(EKIIMOHHOI'0) arceHTa, BBI3BIBAIOIIEIO HAPYIICHHE IOCTOSHCTBA BHYTPEHHEW CpEIbl
(romeocTa3a). AHAJIOTHYHBIC TIPOIECCHI, BBI3BAHHBIE MPOCTEHIIIMMHY, HAa3bIBAIOTCS WHBA3UH. VHPEKIINOH-
Hasi 0oJie3Hb (3a00JICBaHKE) - MATONCHETHYCCKUE M KIMHUYECKHE IPOSBICHHS B3aMMOJCHCTBUS MEKIY
MUKPOOPTaHU3MaMHU U UX MPOJYKTaMH, C OJHON CTOPOHBI, U KJICTKAMH, TKaHSIMU M OpraHaMH 4eJIOBeKa

— C Apyroi).

69. Oco6eHHOCTH MH(PEKIIMOHHBIX 00JIe3HEH
(Mx aTHONOrHYecKUM (HaKTOPOM SIBIISIETCS. MUKPOOHBIM areHT; OHU NIEPEAatoTCsl OT OOJIBHOTO 370POBOMY;
OCTaBIISIIOT TMOCNE ce0sl Ty WIM MHYIO CTEIEHb HEBOCIPUUMYUBOCTH;, XapPAKTEPHU3YIOTCS MUKIMYHOCTHIO
TEYCHHS;, UMEIOT Psijl OOIINX CHHIPOMOB).

70. ITepuoap! HHEKITMOHHBIX 3a00ICBAHMIA

(MHKyOanmoHHbIN epruoJ — Mepuo]l OT MOMEHTA MPOHUKHOBEHHS MH(EKIIMOHHOTO areHTa B OPraHu3M
YeJIoBeKa JI0 MOSBICHUS MEPBBIX MPEIBECTHUKOB 3a00eBanms. Bo30OynuTens B 3TOT mepuoa 0OBIYHO HE
BBIJICTISIETCS] B OKPYKAIOLIYIO Cpely, U OOJIbHOW HE MPEACTaBISET MUAEMHUOIOTHYECKON OMACHOCTH IS
okpyxatommx. [IpoxpoManibHbI TIeproa — MPOSIBIIEHUE TIEPBBIX HECTIENU(PUIECKUX CHMIITOMOB 3a0071e-
BaHUs, XapaKTEPHBIX JUIg OOIIeH HHTOKCHUKAIIMM MaKpOOpraHu3Ma MPOIYyKTaMH >KU3HEAESITeIbHOCTU
MHUKPOOPTaHU3MOB M BO3MOYKHBIM JICHCTBHEM OaKTEpHAIBHBIX SHAOTOKCHHOB. B030yauTenp Taxxke He
BBIJICTISIIOTCS. B OKPY>KAIOIIYIO Cpefly (XOTS MPH KOPU WIIH KOKITIOIIEe OOJLHOM B 3TOT MEPHOJ yXKE 3apa3eH
JUTSL OKPY’KAIOIINX. TIEPUOJT pa3rapa 3a00sieBaHUs — MPOSBICHUE CeNU(PUIECKUX CUMITTOMOB 3a00JeBa-
Hus. [Ipy HanuuuM B 3TOM MepHOJE XapaKTePHOTO CHMITOMOKOMIUIEKCA KIMHULMCTBI HAa3bIBAIOT TaKOe
nposiBiIeHUE 3a00sieBaHus MaHU(DecTHON H(PEKIen. A B TeX ciaydasx, Korjaa 3a00JeBaHue B 3TOT MEPHO/T
npoTekaeTr 0e3 BhIPaKEHHBIX CUMIITOMOB, — 0ecCUMNTOMHON  MH(EKIHEH.
[lepron mcxomoB. B 3TOT mepro1 BO3MOXKHEL: peyuoug 3a601e6anus — BO3BpAT KIMHUYECKHUX TPOSBIIE-
HUI Oosie3HU 6€3 MOBTOPHOT'O 3apa)KEHMS 3a CUET OCTABIIUXCS B OpraHu3Me Bo3OyauTeneil; cynepungex-
yusi — WHOUIUPOBAHHE MAKpPOOpPraHW3Ma TeM K€ Bo30ymuTeneM 10 BbI3nopoBieHus. Eciu 3To mpo-
UCXOJIUT TIOCJIE BBI3ZIOPOBJICHUS, TO OYJET HazbIBaThCs peurgexyuell, Tak KaKk BO3HUKAET B pe3yJbTaTe
HOBOTO 3apaXKCHUSI TeM K€ BO3OYIUTENIEM; OAKmMepUOHOCUMENbCmEo — HOCUTEIBCTBO BO3OYIUTENS Ka-
KOro-1100 MH(EKINOHHOTOo 3a00eBaHMs 0e3 KIMHUYECKUX MPOSBICHUN; n0IHOE 8b1300p06eHUe (DEKOH-
sanecyenyus) — B ITOT MEPHOJ BO3OYTUTENN TAKKe BBLICISIOTCS M3 OpraHM3Ma 4elloBeKa B OOJIBIIUX
KOJINYECTBAX, IPUYEM ITYTH BBIIEICHUS 3aBUCAT OT JIOKAIN3AUN UH(EKIIMOHHOTO MPOLIECCa; 1emalbHbllL
uUcxo00).

71. In(ekMoHHbIH mpo1iecc
(MndexnuoHHbIN mpolecc — 3TO OTBETHAs peaklys OpraHM3Ma Ha MPOHUKHOBEHHUE U LUPKYIALHIO B
HEM MUKPOOHOI'O areHTa).

72. ®akTophl, HEOOXOAUMBIE JUISI BOSHUKHOBEHUS U Pa3BUTHSI HHPEKIIUN
(MuKpoopraHu3M-Bo30yAUTEIh; BOCIIPUMMYNBEIN MaKpOOPTaHU3M; BHEUTHSS Cpe/ia, B KOTOPOU OHM B3a-
UMOJEHCTBYIOT).

73. Ilytu nepenaun HHPEKIHMA
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(BozmymiHo-kanenbHbIH — XapaKTepeH Ui BETPSIHOM OCIbl, TYOepKyJie3a, KOKIIoIIA, TPUIIa; BOIHBIN —
XapaKTEePHBIN JIJ1s XOJIephl; AIMMEHTAPHBIA — XapaKTEPHbIN JJi TU3EHTEPUH; TPAHCMUCCUBHBIN MyTh —
CBsI3aH C mepefayeii Bo30yauTens yepe3 yKychbl KPOBOCOCYITHX HACEKOMBIX (KJICIIEBOW SHIE(ATUT, ChII-
HOM THU(); KOHTAKTHO-OBITOBOI, KOTOPHIN AENUTCS Ha: NMPSIMON KOHTAaKT — OT MCTOYHHUKA K XO3SMHY
(HampuMep, 3a00JIeBaHus, MTEPEIAIOIINECS TOJIOBBIM IIyTEM); KOCBEHHbBIH KOHTAKT - 4epe3 MPOMEeKYTOd-
HBII 00BEKT — 3TO MOT'YT OBITh PYKH (IIpU paHEBON MH(EKIIUU, KUIIICUHBIX WH(EKIUAX ) WIH PA3THIHbBIE
IpPEIMEThI, B TOM YUCIIe MEAMIIMHCKOTO Ha3HAYeHHs (MPH THOMHO-BOCHIAIIMTENILHBIX 3a00JIC€BaHUSAX U Ta-
PEHTEpaAIbHBIX FeMaTUTaX ).

74. Inpunmpyromas 103a

(HaumeHnpliee KOJIMYECTBO MATOTeHA, KOTOPOE MOXKET BbI3BaTh Pa3BUTHE MH(EKIMU y OpraHu3Ma, 4yB-
CTBUTCJIbBHOI'O K TaHHOMY IIaTOI'CHY. HpI/I nomnaganuy B OpraHrM3M MCHLUICTO KOJIMYCCTBA MMAaTOICHA, YEM
NJI — 3aboneBaHre MOKET HE BOSHUKHYTh BOOOIIE, MO0 OyIeT npoTekarth B Jierkoi ¢popme. [Ipu mona-
JAaHUM TIATOTeHa B KOJMYeCcTBE, OoJbieM, yeM ][ — BeposSTHOCTH 3apa)keHUsI PE3KO BO3PACTACT U IPO-
TekaHue 0oyie3HH 00bIUHO Oosiee Tspkenoe. [ u3mepenus: 00bI4HO ucnonb3yercs «50%-s1 nHbuIUpyro-
mrast o3a» (MJ] 50) — 1o ects undpumupyercs 50 % skcnepuMeHTAIBHBIX ocoOel. [Ipu 3ToM 00BIYHO
yKa3bIBaeTCs Croco0 BBelcHUs (3apakeHwusi). Hampumep «BO3IyIIHO-KaIENbHBIN» JUISI BUPYCOB TpUIIIA
u OPBI).

75. BxoaHbie BOpoTa HHPEKIIUH
(Bxonnsle BopoTa — MecTO, rie BO30yAUTENb MHPEKIUU NMPOHUKAET B OPraHU3M (KOXKHBIE IOKpPOBBI,
CJIN3UCTBIE 000JIOUKH, KPOBB U JIp.). Bo BXOJHBIX BOpoTax 0OBIMHO HAXOAAT MOP(OIOrudeckre u3MeHe-
HUS, cieUu(UYHbIE 7S ONpeNeIEHHOr0 BO3OYIUTENsI U XapaKTEepHbIE JJIsI COOTBETCTBYIOIIETO MH(EK-
UOHHOrO 3a0oyieBaHMsl (pa3BUTHE BOCHAJIEHUS, HEpeAKOo — odyara  Hekposa). [lepBuuHbIi
ad ekt — nepBUYHAas JOKATU3alus BO30YIUTENS U BOCIIAJIUTENIbHbIE H3MEHEHUS BOKPYT HETO).

76. Kimaccudukarmm nH}peKkani
(ITo Ouonoruveckoil mpuponae Bo30yaAnUTeNs Bce MH(PEKIIMOHHBIE 3a00I€BaHUs JeNATCs Ha: OaKTepuallb-
HBIE; BUPYCHBIE; TPUOKOBBIE; IPOTO30MHbIE; puoHHbIE. [10 unciy Bo3OyauTesneil: MOHOMH(EKINH; cMe-
IIaHHbIE (aCCOLIMUPOBaHHbIE) — MUKCT-MH(ekuuu. [1o nurenbHOCTH TeUeHus: ocTphle; XpoHudeckue. [To

MIPOUCXOXKICHUIO BO30OYIUTENS. 2K302¢HHble — WH(OEKIHH, BO3OYAUTEISIMH KOTOPBIX SBISIOTCS
MUKPOOPTaHU3MBI, TIOCTYTAIOIINE U3 OKPYKAIOIIEH cpebl ¢ MUIleH, BOIOM, BO3AYXOM, MMOYBOH, BhIIETE-
HUSAMH OOJIbHOTO YEJIOBEKA; 9HOO2eHHble — BO30YIUTENSIMU SBISIOTCSI MUKPOOPTaHU3MBI — TIPEJI-

CTaBUTEIN COOCTBEHHON HOPMaJIbHON MUKPOQIIOpPHI YesloBeKa (4acTo BO3HUKAIOT Ha OoHE UMMYyHOAE(HU-
IIUTHOTO COCTOSIHUA YejoBeKa). B 3aBUCHMOCTH OT UCTOYHHKA, T. €. pe3epByapa BO3OYAUTENS: canpoHo3-
Hble uHgexyuu — 3a00JIEeBaHUs, OCHOBHBIM MECTOM OOHMTaHHUS U Pa3MHOXEHHs BO30yAUTENEH KOTOPBIX
ABIIIOTCS OOBEKTBl OKPYXKAIOIIEH Cpeibl; aHmponoHo3uvie ungexkyuu — 3a00JaeBaHusl, IPU KOTOPHIX
€/IMHCTBEHHBII HCTOYHHUK BO30YIUTENS — UYENOBEK; 300HO3Hble UHGeKkyuyu — 3a005IeBaHMsL, TPU KOTOPHIX
€MHCTBEHHBIN MCTOYHUK BO30YAUTENS] — >KUBOTHBIE; 300aHMPONOHO3HbIE UHGeKyuu — 3a00JIeBaHUs,
IPU KOTOPBIX UCTOYHUKOM SIBJISIFOTCS JKMUBOTHOE M 0OJIBbHOM dernoBek. 1o pacnpocTpaHEeHHOCTH: HOeMu-
yeckue 3a001e6anuss — PETUCTPUPYIOTCS HA CTPOTO OINpPEAETICHHBIX TEPPUTOPUSIX; dnudemuyeckue 3a00-
Jle6aHUs — PACIPOCTPAHEHHBIE HA PA3JINYHBIX TEPPUTOPHSIX.

77.11aTOreHHOCTh U BUPYJIEHTHOCTh OaKTepuil, pakTOpbl HATOr€HHOCTH OaKTepHil
(ITo cocoOHOCTH BBI3bIBATh HHPEKIIMIO MUKPOOPTaHU3MBI JIESAT Ha 3 TPYMNIbI: HE MaTOTeHHbIE (campo-
(GUTBI) — MHUKPOOPTraHU3MBbl, KOTOPbIE HECIIOCOOHBI BBI3BIBATh MH(EKIINIO; MaTOT€HHbIE MUKPOOPIaHU3-
MBI — BCET/Ia BBI3BIBAIOT WH(EKIUIO; YCIOBHO -NMATOr€HHBIE MUKPOOPTAaHU3MBI — CITOCOOHBI BBI3HIBATH
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WH(DEKIHUIO, HO TOJILKO MIPH OIMPEICICHHBIX YCIOBHSX, U B MIEPBYIO OYEPE/Ih MMPU CHIKEHUU aHTUMHUKPOO -
HOM PE3UCTEHTHOCTU Makpoopranusma. [laToreHHOCTh — 3TO CTOMKHIA BUOBOM IPU3HAK, T. €. IPU3HAK,
NPUCYIIHIA BceM OaKTepHUsIM JTaHHOTO BUAA. BUPYJIEHTHOCTh — CTENEHb CIIOCOOHOCTH JaHHOTO HUH(EK-
[MMOHHOT'O are’Ta (ITaMMa MUKPOOPTraHKW3Ma WM BUPYCa) BbI3bIBaTh 3a00JIeBaHUE WU TMOEIh OpraHu3-
Ma. BUpYJIEeHTHOCTD SIBJISIETCS. MEPOM TATOT€HHOCTH).

78. AHTHTEHBI OaKTePHUH,
(AHTHTEH — 3TO0 OHOIOIIUMEP OPTaHUYECKOHN MPUPO/IbI, TCHETUYECKU YY)KEPOTHBIN 11 MAaKpOOPTraHU3Ma,
KOTOPBIA IIPH IONAaJaHUM B IIOCIEAHUM PACIIO3HAETCS €r0 UMMYHHON CHCTEMOW U BBI3BIBAET MMMYHHBIC
peakxIiy, HallpaBJICHHBIC HA €ro yCTpaHeHue. AHTUTCHBI 00JIa1al0T PSIIOM XapaKTepHBIX CBOICTB: aHTHU-
TF€HHOCTBIO, CIIEU(PUUYHOCTBI0 U UMMYHOT€HHOCTBI0. UyXKepoIHOCTh ABISAETCSA 00s3aTEIbHBIM YCIOBUEM
JUISL pealn3alliil aHTUTeHHOCTH. IMMYHOT@HHOCTh — TOTEHIIMAIbHASL CIIOCOOHOCTh aHTUTEHA BBI3HIBATH
10 OTHOLIECHHUIO K ce0e B MaKpOoOpraHusMe Creun(puuecKyro 3aluTHy0 peakuuto. CTerneHb HMMYHOIeH-
HOCTH 3aBHCHUT OT psizia (pakTOpOB, KOTOPHIE MOKHO OOBEIUHHUTH B TpU rpynnsl: 1. MoJekymspHbie 0co-
O6eHHocTH aHTUTeHa; 2. KiinpeHc anturena B opranusme; 3. PeakTHUBHOCTb MaKpOOpIraHU3Ma.
CrienpuuHOCTHIO HA3BIBAIOT CIIOCOOHOCTH aHTUTEHA MHIYLIMPOBAaTh UMMYHHBIH OTBET K CTPOTO OIpe-
JIEIEHHOMY 3IIHUTOILY. DTO CBOMCTBO O0YCIOBIEHO OCOOEHHOCTSIMHM (POPMHUPOBAHUS UMMYHHOI'O OTBETA
— Heo0X0JMMa KOMIUIEMEHTAPHOCTh PELENTOPHOTO armapara UMMYHOKOMIETEHTHBIX KJIETOK K KOH-
KPETHOM aHTUreHHOM naetepmMuHaHTe. [losTomMy crneun(puYHOCTh aHTMIEHa BO MHOIOM OIpejaessieTcs
CBOWCTBAaMH COCTABIIIOLINX €r0 SMUTONOB. AHTUTEHBI OaKTepHaIbHON KJIEeTKH. B cTpykType Oakrepu-
QJIbHOM KIIETKU Pa3IM4aroT KXTI'YyTHKOBBIE, COMATUYECKUE, KAIICYJIbHbIE U HEKOTOPBIE IPYTU€ aHTUIE-HBI.
Kryrukossle, uin H-aHTUT€HBI, JIOKaIU3YIOTCS B IOKOMOTOPHOM anmnapare 0akTepuil — UX KIyTH- KaX.
OHM npesCTaBIAI0OT COOOM AMUTOIBI COKpATUTENIbHOTO Oenka duaresuinba. [Ipu HarpeBanuu ia- renaux
neHarypupyet, 1 H-anturen tepser cBoro cnenupuuHocTb. DeHon He JeCTBYeT Ha 3TOT aHTU- TEH.
Comatnueckuii, unu O-aHTHUTEH, CBA3aH C KIETOYHOU cTeHkou Oakrepwuii. Ero ocHoBy coctasmstoT JITIC.
O-aHTHUTEeH NPOSBIISIET TEPMOCTAONIIbHBIE CBOMCTBA — OH HE pa3pyLIaeTcsl P JIIUTEIbHOM KHIIS- YEHUU.
OpHaKko coOMaTHYECKU aHTUTeH MOABEPIKEH JIEHCTBUIO allbAeruI0B (HarpuMep, (popMainHa) U COUPTOB,
KOTOpBIE HapylIaloT ero cTpykrypy. KancynbHsele, i K-aHTUreHsl, pacnosaratoTcsi Ha 1o- BEpXHOCTHU
KJIETOUHOM cTeHKH. BeTpeuatoTest y 6akrepuit, o0pasyromux kancyny. Kak npasuiio, K- aHTUreHs! cocTOSIT
U3 KUCIBIX MOJUCaxapuaoB (ypOHOBbIE KHCIOTHI). B To e Bpems y Ganuuibl cMOUp- CKOM SI3BBI ATOT
AQHTUTEH IIOCTPOEH U3 MOJIUIENTUIHBIX Lenel. [1o 4yBCTBUTENBHOCTH K HArPEBAHUIO Pa3/InyaroT TPU THIIA
K-anturena: A, B, u L. HaubGonbiras TepMocTaOUiIbHOCTS XapaKTepHa 7S TUMA A, OH HE ICHATYPUPYET
Jlake MpU JUTUTEIbHOM KuIisiueHuu. Tur B BbiiepKuBaeT HENpoJoKUTENIbHOE HarpeBaHue (okoso 1 yaca)
no 60 "C. Tun L OwicTpo paspymaercs npu 3Toi Ttemmneparype. [loaromy ua- ctuunoe ynanenue K-
AQHTUT€HA BO3MOXHO ITYTEM JJTUTEIbHOIO KUMSTUEHHs OaKTepUaIbHON KYJIbTYpBHI.
Ha noBepxHoctu Bo30ynuTens OpronIHOro Tuda u Jpyrux SHTepoOdaKTepuil, KOTopble 001a1at0T BbICO- KOI
BUPYJIEHTHOCTBIO, MOYKHO OOHAPYXHUTh OCOOBIA BapuaHT KalCyIbHOro aHTUreHa. OH MOJTy4ns Ha3BaHUE
AHTUT€HA BUPYJIEHTHOCTH, WK Vi-aHTUreHa. OOHapyKeHue 3TOro aHTUT'€Ha WM CelU(HUY- HbIX K HEMY
aHTUTENI UMeEET OOJIbIIOE JUArHOCTHYECKOE 3HAayeHHe. AHTUTCHHBIMU CBOWCTBAMH 00Ja/ia- 0T TaKxke
OaxTepuagbHble OEIKOBbIE TOKCUHBI, (DEPMEHTHI U HEKOTOPBIE IpYrHe OeNKH, KOTOpbIEe CEeKpe- TUPYIOTCS
OaKTepHsIMH B OKPYKAIOIIYIO cpeay (Hampumep, TYOepKyIIHH).

79. AntuTena (Kjaccel, CTpoeHue, GyHKIIUHN)
MMMyYHOTIIOOYIIMHBI TI0 CTPYKTYpE, aHTUTEHHBIM ¥ IMMYHOOHOJIOTHYECKAM CBOMCTBAM pa3JIelsItOTCsl Ha
Tk kK1accoB: IgM, 1gG, IgA, IgE, IgD.
Nnvmynorno6ynun kinacca G. M3otun G coctaBiisieT OCHOBHYIO Maccy Ig ceiBopoTku kpoBu. IgG — Mo-
HOMEp, UMEET 2 aHTUTEHCBS3bIBAIOIIUX LIEHTpa (MOXKET OJHOBPEMEHHO CBS3aTh 2 MOJIEKYJbl aHTUTEHA,
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CJIeIOBATENIbHO, €r0 BaJICEHTHOCTh paBHA 2), MOJEKYJISpHYIO Maccy okoyio 160 k/la 1 KoHCTaHTy cenu-
MeHTanuu 7S. Jlerko npoxoauT yepes miialeHTapHbli 6apsep 1 00ecreunBaeT ryMOpanbHbIii HMMYHUTET
HOBOPOXKJICHHOTO B mepBble 3—4 Mecsna xu3Hu. CrocoOeH TakkKe BBLICTATHCA B CEKPET CIU3UCTHIX, B
TOM 4ucie B MOJIOKO nyTeM auddysuun. IgG obecneunBaer HENTpaIu3auio, OMCOHU3AIMIO U MAPKUPO-
BaHUE aHTUI€HA, OCYIIECTBIISET 3aIlyCK KOMIIJIEMEHT-OIIOCPEA0OBAHHOTO LIMTOJIN3a U aHTUTEN03aBUCUMON
KJIETOYHO-0MOCPEI0BAaHHONW IUTOTOKCUYHOCTH.

Nmmynornobynun knacca M. Haunbonee kpymHas mMosiekyna u3 Beex Ig. 9To meHTamep, KOTOphId UMeeT
10 aHTUTeHCBSI3BIBAIOIIMX LIEHTPOB, T. €. €ro BaJleHTHOCTh paBHa 10. MonekynspHas macca €ro OKoJo
900 x/la, xoHcTanTa ceaumenTtanuu 19S. Pasnmuyaror noarunst Ml u M2. Tsokenbie nenu mosexyiast 1gM
B OTJIMYHKE OT APYrUX U30TUIIOB MOCTPOEHHI U3 5 ToMeHoB. Ha ero nosmto npuxoautcs oxono 5—10 % Bcex
ceIBOpoTOUHBIX Ig. IgM ¢unorenernueckn — Hambonee ApeBHHI UMMyHOroOynuH. CHHTE3UupyeT-cs
MpeIIIeCTBeHHUKAaMH U 3penbiMu B-mumdonuramu. OO6agaeT BBICOKOM aBUAHOCTBIO, Hambosee 3¢-
(EeKTUBHBII aKTUBATOP KOMIUIEMEHTA IO KJIACCHYECKOMY IYTHU. Y4YacTBYeT B ()OPMHUPOBAHUU CBHIBOPO-
TOYHOTO M CEKPETOPHOTO F'yMOPaTbHOTO UMMYHHUTETA. SIBISSACH MOJTMMEPHON MOJIEKYIIOH, coaepxkanieit J-
eTh, MOXET 00pPa30BBIBATh CEKPETOPHYIO ()OPMY M BBLICIATHCS B CEKPET CIU3UCTHIX, B TOM YHCIE B
MOJIOKO. bosbIias 4acTh HOPMANbHBIX aHTUTEN U U30arTIIOTUHUHOB oTHOCcUTCA K IgM. He mpoxonut ve-
pe3 mianenty. IgM obGecneunBaeT HEWTpaiM3alvio, ONCOHU3AIMI0 W MAapKUPOBAHHUE AHTUIEHA, OCY-
LIECTBISET 3alyCK KOMIUIEMEHT-OIIOCPEIOBAHHOTO IUTOJIM3a M AHTUTEI03aBUCUMOM  KIIETOYHO-
OTOCPEIOBAaHHON ITUTOTOKCUYHOCTH.

Nmmynorno6ynun kiacca A. CyliecTByeT B CHIBOPOTOYHOM U cekpeTropHoi dopmax. Okono 60 % Bcex
IgA conepxutcs B cekpeTax cnu3ucTbix. CeiBopoTounsiii IgA: Ha ero gomto nmpuxoautcs okosio 10— 15%
BCEX CHIBOPOTOUYHBIX Ig. B CHIBOPOTKE KPOBHU 310pPOBOTO B3POCIOTO YEIOBEKA CONEPIKUTCS OKOJIO 2,5 /1
IgA. IgA — MoHOMEp, UMEeT 2 aHTUTEHCBS3BIBAIOLINX IIEHTPA, MOJIEKYIISIpHYIO Maccy okoino 170 k/la u
KOHCTaHTy cenuMenTanuu 7S. Pazmuyarot noarunsl Al u A2. Cunaresupyercs 3pensiMu B- mumdoruramu
Y IUIa3MaTHYECKUMH KJIETKaMHU. XOpOILO ONPENEISIETCS B CBIBOPOTKE KPOBHU Ha IMHKE IEP- BUYHOTO U IIPU
BTOPUYHOM UMMYHHOM oTBeTe. O0nanaet Bbicokoi ad(prHHOCTHIO. MOXKET ObITh HEIOJI- HBIM AHTUTEJIOM.
He cBsasbBaer komiuiemeHnT. He mnpoxonut uepe3 muianeHTapHblii Oaprep. IgA obecne- umBaeT
HEeNTpaIn3anuio, OIICOHU-3alMI0 U MapKUPOBAaHUE AaHTUT€HA, OCYILIECTBIISET 3alyCK aHTUTENI03a- BUCUMOMN
KJIETOYHO-OMOC-PEJOBAHHON LUTOTOKCHYHOCTU. CekperopHbiil IgA: B oTimume OT CBIBOPOTOY- HOTO,
CEKpeTOpHbIN SIgA cyiecTByeT B moJuMepHo# (opme B BUE AU- UM TpuMepa (4- nian 6-BaJeHTHBIN) U
conepxut J- u S-nentunel. Monekynspuas macca 350 k/la u Bbllie, KOHCTaHTa ceAUMeEH- Tauuu 13S u
BBIIIIE.

CekperopHast popma IgA — OCHOBHOM (akTOp CHEUPUUECKOr0 I'YMOPAIbHOIO MECTHOTO UMMYHHUTETA
CIIM3UCTBIX 000JIOUEK KENTyT0YHO-KUIIEUHOTO TPAaKTa, MOUYEHIOJIOBOW CUCTEMBI U PECIIUPATOPHOrO TpakK-
Ta. brarogaps S-nienu oH ycTOWYMB K IEHCTBHIO IIPOTEa3. sIgA He aKTMBHPYET KOMIUIEMEHT, HO 3¢ ¢ek-
TUBHO CBSI3bIBACTCSI C aHTUT'€HAMU U HelTpanusyeT ux. OH NpensTCTBYET aAre3ud MUKpOOOB Ha AMHTE-
JHUATIBHBIX KJIETKaX U reHepalu3aluy HH(EKIUHN B Ipeenax CIM3UCTHIX.

NmmynornoOynun knacca E. HaspiBator Taxke pearuHoM. CozepikaHue B CHIBOPOTKE KPOBU KpailHe He-
BbICOKO — mpumepHo 0,00025 r/n. OOHapyxeHHe TpeOyeT NMPUMEHEHHs CIEIMaTbHBIX BHICOKOUYBCTBU-
TEJIbHBIX METOJIOB JTUAarHOCTUKU. MoJtekyisgpHas macca — okosio 190 k/la, KOHCTaHTa CeqUMEHTallud —
npumepHo 8S, moHomep. Ha ero nonto npuxoautcst okono 0,002 % Bcex nupkynupyromux Ig. Cunresn-
pyercs 3penbiMu B-nmumdornuramu ¥ mia3MaTHYeCKUMH KJIETKaMHU MPEUMYIIECTBEHHO B JIUMQOUIHOM
TKaHu Oponxoserounoro nepesa v JKKT. He cBsa3biBaeT koMmruieMeHT. He mpoxouT uepes mianeHTap- Hblii
Oapbep. O0amaeT BRIpaKEHHON MUTOPUIBHOCTHIO — TPOIMHOCTHIO K TYYHBIM KJIETKaM U 0azodwu- jam.
VYyacTByeT B pa3BUTHH TMIEPUYBCTBUTEIBHOCTH HEMEUIEHHOTO THITa — peakius | Tuna.
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Nmmynornobymnun knacca D. Cenenuii 06 Ig nanHoro u3oruna He Tak MHOTO. [IpakTHUECKH MOTHOCTHIO
COJICP’KUTCS B CHIBOPOTKE KPOBU B KOHIIEHTparuu okoso 0,03 r/n (okoso 0,2 % ot obiero yncna upKy-
mupyromux 1g). 1gD umeer monexynsipayro maccy 160 k/la 1 KOHCTaHTy CeIMMEHTAIMU 7S, MOHOMED.

He cBsaspiBaeT kommieMeHT. He mpoxonuT yepes ruianieHTapHbId Oapbep. SIBiseTcs peuenTopoM Ipen-
IIECTBEHHUKOB B-1mMponuToB.

80. Peaknus arrmotunanuu (PA), ee pa3HOBUIHOCTH, TPUMEHEHHE B MUKPOOUOIOTHH

(Peakmuu arrimroTHHAINY, HAIPUMEP HETIPSIMOM arrimoTrHAmMy 1 KymOca 0CHOBaHBI Ha B3aMMO/ICHCTBUH
in Vitro KOPIMyCKyJISPHBIX aHTUTCHOBC aHTUTEJIAMU U CIIOCOOHOCTH 00Pa30BaBIIMXCSI KOMIUIEKCOB BhITIA-
JIaTh B 0CAJIOK. B KadecTBe KOPITyCKYJISIPHBIX aHTUT'€HOB UCIIOJIB3YIOT OaKTepHaIbHBIE KJICTKH WU pac-
TBOPUMBIE aHTUTEHBI, IKCTPArnpoOBaHHBIE U3 MUKPOOPTAaHU3MOB U COPOMPOBAHHBIE HA KOPITYCKYJIaX HO-
CHTEJIEH: SPUTPOLINTAX, YACTHLIAX JIATEKCA U T.I. AHTHTCHHBIC IETEPMUHAHTHI KOPITYCKYJISPHBIX aHTHUTe-
HOB crieni(pUyecKu B3aMMOICHCTBYIOT C TOMOJIOTHYHBIMU aHTUTEIaMU (crieruduueckas, HeBuanMas ga-
3a peaxiin), a 3aTeM KOMILIEKChl aHTUT€H—AaHTUTEJI0 00pa3yIoT KPyIHbIE, BAMMbIE HEBOOPYKEHHBIM
JIa30M KOHTJIOMEPATHI, KOTOPBIE BHIMAJAI0OT B 0CaJ0K — arrIioTHHAT (Hecrenuduaeckas, Bugumas dasa
peakuun) PasnoBunHocTu: PA Ha crekne (s onpenenenust Al), passepayras PA (B mpoOupkax s
onpexaenenus Tutpa AT).

81. /luarHocTHYeCKHE CHIBOPOTKH

(B muaraoctuke MHGEKIMOHHBIX OOJIE3HEH MIMPOKO MPUMEHSFOTCS HMMYHHBIC PEaKIMH MTPH UICHTH(H -
Kallud BO30YIUTENs: MIPU YCTAHOBJICHUH POJIOBOM, BUAOBOM M THUIIOBOM MPHHAJICKHOCTH MUKpOOa (BU-
pyca). UMMyHHBIE TUarHOCTHYECKHE CHIBOPOTKHU TOJYYAIOT U3 KPOBH KMUBOTHBIX (B OCHOBHOM KpPOJIU-
KOB), HMMYHU3UPOBAHHBIX COOTBETCTBYIOITUMH MHUKPOOAMU WJIM aHTUT€HAMU. ATTIIOTHHHPYIOLIUE Chl-
BOPOTKHU (azcopOupoBaHHble W HeaOcopOupoBaHHBIE). [Ipenunurupyronme ChIBOPOTKH. |eMonuTuue-
CKH€ CHIBOPOTKHU. JIIOMUHHCIIUPYIONINE CHIBOPOTKH. )

82. Peakuusi mpelUIUTAIIMY, €€ PA3HOBUIHOCTH, IPUMEHEHHE B MUKpoOHonoruu. OTiandne OT peak-
[IUY arTJIIOTUHAIIAN

(Peaxums npenunuranuu (PIT) - 3T0 hopMupoBaHue u ocak/ieHHE KOMILIEKCAa PAaCTBOPUMOIO MOJIEKY-
JSIPHOTO aHTUTEHA C aHTUTENIaMu B BHUJI€ IOMYTHEHUS, Ha3bIBaeMoro nperunutaroM. OH oOpasyercs npu
CMEIIMBAHUH AHTUTCHOB M QHTHTE] B SKBUBAJICHTHBIX KOJMYECTBAX; U30BITOK OHOTO W3 HUX CHIKACT
ypoBeHb 00pa3oBaHUs UMMYHHOTO Komruiekca. PIT craBar B mpoOupkax (peakiusi KOJbLENpeHInTa-
IIUH), B TEJISAX, MUTATEIBHBIX cpenax u Ap. [llupokoe pacmpocrpaneHue morydauian pazHoBuaHoctu PIT B
MOJTY>KUIKOM Telie arapa WM arapossl: ABoiHas uMMmyHouddy3us no OyXTeploHH, pauaibHas UMMY-
Homupy3ust, mmmyHOIIeKTpodope3 u np. Mexanusm. [IpoBOIUTCS ¢ MPO3PAYHBIMH KOJIJIOUTHBIMA Pac-
TBOPUMBIMU QHTHTE€HAMH, JKCTPArMpOBAaHHBIMU W3 MATOJIOTMYECKOTO Marepuana, oOBEKTOB BHEIIHEH
CpeIbl WM YHCTHIX KYIbTYp OakTepuil. B peakiuu MCIOIb3yIOT MPO3pavHble JHATHOCTUYCCKUE TIPeIn-
MUTHPYIOIINE CHIBOPOTKHU C BHICOKMMH TUTPAMH aHTUTEIN. 3a TUTP MPEUUTUTHPYIOMICH CHIBOPOTKH MPH-
HUMAIOT TO HanOOJIbIIIee pa3BeICHUE aHTUTEHA, KOTOPOE MPH B3aMMOJICHCTBHH C HMMYHHOM CBIBOPOTKOM
BBI3bIBACT 00Pa30BaHKME BUAMMOTO MPEIUNUTATa — MOMYTHEHHE. Peakius KomplenpeunnuTanuu. Paou-
anvHas umMmyHoouggyszus no Manuunu. Ummynosnexmpocgpopes. Ilpumenenue. Peakium npenunutanum
UCTIONB3YIOTCS AJIs OTIpeieNIeHUs] aHTUT€HOB OaKTepuil, TKaHEH YelloBeKa U KUBOTHBIX; TUArHOCTHKYU He-
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KOTOPBIX MH()EKIMOHHBIX 3a00JeBaHNI; ONPEICICHUS BUIOBOM MPUHAIC)KHOCTH Oenka B cy1eOHOl Me-
JMILIMHE; BBIABICHUS IIpUMECEN B MSCHBIX, PbIOHBIX, MyYHbBIX U3JEJIUAX B CAHUTAPHOM IPAKTUKE).

83. Peakuust mmmyHomroopecteniinu (PU®D), wim moMHHECIIEHTHO-CEpOIOTHYecKuid MeTo. Kowm-
IIOHEHTHI PEAaKLU, BApUAHThI IOCTAHOBOK

NmvmynodmroopecteHTHsiid Metos, (PUD, peaknus ummyHoduroopectienninu, peaknus KyHca) - meron
BeisBIIeHHs cnenduueckux Al ¢ momomnsio AT, KOHBIOTHPOBAaHHBIX ¢ (iroopoxpomoM. OOnagaer Bbi-
COKOM YyBCTBUTEIHLHOCTHIO u CHEeU(PUIHOCTHIO.
[TpumensieTcs s 3KCIpecc-AMarHOCTUKN MH(EKIMOHHBIX 3a0oneBanuii (MaeHTUGUKanus Bo30yIuTems
B UCCIIEJlyeMOM MaTepHaiie), a Takxke I onpeneneHuss AT U MOBEPXHOCTHBIX PELIEITOPOB U MapKEPOB
JIEUKOLIUTOB (MMMYHO(EHOTUTTUPOBAHUE) u Ip. KJIETOK.
[TpurotoBneHue QIIOOPECHUPYIOMIUX CHIBOPOTOK OCHOBAHO HA CHOCOOHOCTH HEKOTOPBIX (PIIFOOPOXPO-
MOB (HampuMmep, MU30THOLMaHaTa (IOpEcLEenHa) BCTYNAaTh B XMMHMUYECKYIO CBSI3b C ChIBOPOTOUYHBIMU
Oenkamu, He HapyIas ux UMMYHOJIOTHUECKOM CHEeU(pUIHOCTH.
Paznuuaror Tpu pa3zHOBHIHOCTH METOAA: IPSIMOW, HENpsMOM, ¢ KomiuiemMeHToM. [Ipsmoi meron PU®D
OCHOBaH Ha TOM, YTO AHTUTEHbl TKaHEW WJIM MHUKpPOOBI, 00pabOTaHHBIE MMMYHHBIMH CHIBOPOTKAMUC
AQHTUTEJIaMU, MEUEHHBIMHM (IIFOOPOXpPOMaMH, CIIOCOOHBI CBETUTbCA B Y ®D-Iydax JFOMHUHECLIEHTHOIO
MHUKpockomna. bakrepun B Ma3ke, 00paboTaHHBIE TAaKOW JIFOMUHECIHUPYIOMIEH CHIBOPOTKOM, CBETATCS IO
nepudepuun KIJIETKH B BUJIE KalMBbI 3€JIEHOTO 1[BETA.
Henpsamoit meron PU® 3axirodaercst B BBISIBICHUM KOMIUIEKCA QHTUIEH - AHTUTEIO C ITOMOIIBIO aHTHU-
I00YTMHOBOH (IIPOTHUB aHTHUTENA) CHIBOPOTKH, MEUEHHOU (hi1roopoxpoMoMm. Jljis 3Toro Ma3ku U3 B3BECH
MHUKPOOOB 00pabaThIBaIOT aHTHTEIAMH AHTUMHKPOOHOW KPOJMYBEl MUAarHOCTHYECKOW CHIBOPOTKH. 3a-
TEM aHTHUTEJa, He CBS3aBIINECs aHTUTeHAMH MUKPOOOB, OTMBIBAIOT, & OCTaBIIMECS HA MUKPOOaxX aHTHUTE-
Ja BBIABIISIIOT, 00OpabaThiBasi Ma30K aHTUTIIOOYITMHOBOHN (aHTUKPOJINYBEH) CBIBOPOTKON, MeUeHHOM (hirto-
opoxpomamu. B pesynbrare oOpazyeTcs KOMIUIEKC MUKPOO + aHTUMHKPOOHBIE KPOJIUYbY aHTHUTENA + aH-
TUKPOJINYbY aHTHUTEJA, MEUEHHBIE (DIIOOPOXPOMOM. DTOT KOMIUIEKC HAOJIIOJAIOT B JIIOMHUHECLIEHTHOM
MHUKPOCKOIIE, KaK u pu IPSIMOM METOJE).

84. UmmyHopepmenTHbIi aHanu3 (MDA), MexaHu3M peakuuu, €€ KOMIIOHEHThI, BApUaHThI IIOCTAHO-
BOK

(Meton umMmmyHodepmenTHoro aHanuza (MMDA) BriIroyaeT UCHOIb30BAHUE KOMMEPUYECKUX PEareHTOB —
Ar nmn AT, MapKupoBaHHBIX (epMeHTaMHu (HampuMep, NEPOKCHUIa30M WM IeIoyHOU ¢ocdarasoit).
[Tocne obpa3oBaHKs HMMYHHOTO KOMIUIEKCA B CHUCTEMY BHOCAT CyOCTpaT, pacllerisieMblii (hepMEHTOM,
YTO NMPUBOAMUT K OKPAIIMBAHUIO CPEJIbl B JKENTO-KOPUUHEBBIM (MpU MCIIONB30BAaHUM TICPOKCUIA3bI) WU
KENTO-3eNEHBIM 1BET (MpH HCMoNb30BaHUM (ocdarasbl). PaznuuaroT npsMoi U HenmpsMOW BapHAHTHI.
HawuGosbiee pacipocTpaHeH#e MOTyYrI FeTepOreHHbIi IMMyHO(epMeHTHBIN aHanu3 (uda ) Ha TBEpmOU
daze (tBeppodazueiii UDA). [{ns sTroro kommepueckne MOHOKIOHanbHble AT nmn Ar GuKCHpyOT Ha
JYHKaX IJIACTHKOBBIX MMaHENeH, Ky/a 3aTeM BHOCST UCCIeyeMblil MaTepuai (comepxamnuidi Ar uau AT).

85. IIpuHIHNUaNbHbIE Pa3IHIUs METOJ0B CEPONHANKAIINN U CEPOUICHTUDUKAIIH
(Cepounaukanus- oOHapyKeHHE BO30YAUTENS HEITOCPEICTBEHHO B HCCIIEyEMOM MaTepuasie oT 00JIbHO-
T'O IIPH MIOMOIIA KMMYHHBIX JTHaTHOCTHYECKUX CHIBOPOTOK. [IpM MOCTaHOBKE CEPOIIOTUIECKOI peakluu B
HalpaBJIEHUU CEPOUHMKAIIMU OT OOJILHOTO OepeTcst UcCielyeMblii MaTepuai, B COCTaBe KOTOPOro HAaXo-
JTUTCs TpeanonaraeMbiii Bo3Oyautens (AlY). B naboparopun He00X0AMMO UMETh UMMYHHYIO TUarHOCTH-
YeCKYIO CBIBOPOTKY, COJIEpIKalllylo criennpuieckue n3BecTuoie AT.
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CepouneHTrUKAIMS- ONPEACICHIE BUIa BO3OYAUTENS TPU TOMOIIM UMMYHHBIX TUATHOCTHYECKUX ChI-
BOPOTOK B 00bEME METO/1a BbIIEICHHS YUCTOU KyNbTYpbl (MUKpOOHOIoruueckoro Merona). Ilpu mocra-
HOBKE PEaKIMU B JIAHHOM HAIIPaBJICHUU OT OOJBHOTO BBIJCISIETCS YUCTasi KyJIbTypa HEU3BECTHOTI'O BO3-
OynuTens, KoTopas ucnojib3dyerca B kauectBe Al (uccnemyemoro mMarepuana). B naboparopun HeoO6xo-
JUMO UMETh UMMYHHYIO JUAarHOCTUYECKYIO CBIBOPOTKY, KOTOPYIO MOJIY4alOT MyTEeM TMIIePUMMYHU3AIUU
71a00paTOPHBIX KUBOTHBIX (Yallle BCEro KPOJIHMKOB) yOUTOM MUKpPOOHOI KIIETKOH M3BecTHOro Buaa. To
€CTh, UMMYHHAsl JIMarHOCTUYECKAsl ChIBOPOTKA COJEPKUT B cebe m3BecTHbIe AT, KOTOpbIE CIOCOOHBI
BCTYNUTh B CHEHU(PHUUECKYIO CBSI3b CO CTpOro ompezaeneHHbiM Al'. B 3aBucuMoctu OT TOro, uyem mpen-
ctaBiieH BU0BO Al (uienast MUKpOOHAas KJIE€TKa, TranTeH, YacTh KJIETKHU, 9K30TOKCHUH, BUPYC) UCIIONb3Y-
I0TCSl Pa3JIMYHBIE CEPOIOTUYECKUE PEAKIIHH. ).

86. CepotnarHocTHKa, CyTh METOJIOB, KOMIIOHCHTHI PEaKIIHA
(Cepoaunarnoctuka- omnpenenenue cnenuduueckux AT B cbIBOpoTKe OOIBHOTO MPHU MOMOIIU AUATHOCTHU-
KyMa (Ompe/ielieHne HapsKEHHOCTU T'YMOPaJIbHOIO UMMYHHOro oTBeTa). IIpu nmocraHoBke ceposoruue-
CKOH peaklliu B HaIllpaBJICHUU CEPOJUArHOCTUKU OT OOJBHOTO B KauecTBE HCCIEAyeMOoro Marepuana Oe-
petcs ceiBopoTka KpoBU (AT). B nabopatopuu 1oixkeH ObITh AUATHOCTUKYM. /[MarHOCTMKYM- 3TO CTaH-
JIapTHas B3BeCh YOMTOW MHUKpOOHOHM kieTku u3BecTtHoro Buaa (Al). Metozsl: pasBepuytas PA, UODA,
PIIT'A, PCK).

87. BapuaHThl MOCTAaHOBOK peakiuii st obHapyxkenwmst antutesnr: PA, PIITA, PCK, H®A
(Uccnenyembliit MmaTtepuan Ui BceX METOAOB — ChIBOPOTKa KpoBH oOcnenyemoro. st PA — nuarnoctu-
KyM CTaHJapTHasi B3BECh YOUTOW MUKpOOHOH KieTku u3BecTHoro Buaa (Al'), ms PIIIA — AT" ancop6u-
pPOBaHHbBIE Ha MOBEPXHOCTH SPUTPOLIUTOB (3PUTPOLUTAPHBIN TuarHocTukyMm), st PCK — kommmument +
IarHoCcTUKyM, Uit MDA — quarHoCTHKyM+ aHTUTIIOOYTMHOBAsI CHIBOPOTKA, MeueHast (pepMEHTOM. )

88. JlnarHoCTUKYMBI, UX Pa3HOBUIHOCTH

(st mocTaHOBKM CEpOJIOTMUECKUX PEAKIMH MPUMEHSIIOTCS IUarHOCTUKYMBI - Mpenapathl, coepKaliue
B3BECh 00€3BPEXKEHHBIX MUKPOOPTaHU3MOB WM ONpe/eTIeHHbIE aHTUTeHbI. B ceponornyeckux peakmusax
(peakuuu arrJarOTUHALMK, PEaKLUU MMacCCUBHOM reMarriioTHHAINK, PeaKlUU CBS3bIBAHUS KOMILIEMEHTA,
pEaKIMK TOPMOXKEHHSI TeMarriOTHHALMN) 7S] BBIABICHHS CTIeNU(UUECKUX aHTUTEN IPUMEHSIOTCS: OaK-
TepHUaJIbHBIE, YPUTPOLIUTAPHBIE U BUPYCHBIE TUAaTHOCTUKYMBI.)

89. bakrepuonoruueckuit Meto/1. IlepBeiii 3Tan
(lenbp GakTepnOIOTMYECKOr0 METOJa 3aKJIF0YaeTCsl B BBIACICHUM YHCTOM KyJIbTYyphl BO30OyauTeNs 3a00-
JIeBaHUS U3 MCCIETyeMOro MaTepualia, HaKOTUICHHE YHCTOW KYJIbTYPHl M WACHTHU(PHUKAIHS JAHHOW KYJIb-
Typbl IO HAOOpy CBOMCTB: MOP(HOIOTUUECKUX, THHKTOPUAIBHBIX, KYJIbTYPaIbHbIX, OMOXUMHUECKUX, aH-
TUTEHHBIX, [T0 HAJIMYHUIO ()aKTOPOB MMATOTEHHOCTH, TOKCUTEHHOCTH H OTIPEJIEIICHUE €T0 YyBCTBUTEILHO- CTH
K aHTUMUKPOOHBIM IIpernaparaM 1 6akTepuodaram.
baktepronornyeckuii METO1 UCCIAEOBAHMS BKIIOYACT:
1. moceB uccneayemMoro mMarepuaina B TUTaTEIbHbIE CPEb
2. BBIJICIICHUE YUCTON KYJIBTYPHI
3. UACHTUPHUKAIIMIO MUKPOOPTaHU3MOB (OIpe/iesieHHe MPUHAIEKHOCTH K BULY).
I sranm (pabota ¢ HatuBHBIM MatepuanoMm) Llenb: momydeHue m30MMpoBaHHBIX KoyioHWH. 1. [lpenBapu-
TEJIbHAsi MUKPOCKOIIUS 1aeT OPUEHTHPOBOYHOE MpeicTaBiieHue o Mukpoduiope 2. Iloaroroska marepuana
K uccnenoBanuio 3. [ToceB Ha MIIOTHBIE MUTATEBHBIE CPEIBI JJIS TIOTYYICHUS H30JTMPOBAHHBIX KOJIOHUH
4. NnkyOanus npu onTuMalibHON TeMiiepatype, daiie Bcero 37°C, B reuenue 18-24 yacos
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90. bakrepuosiornueckuii Mmeto 1. Bropoii aramn
(lenp: monydyenune uucToil KynbTypsl 1. Makpockonuueckoe u3y4eHne KOJIOHUI B IPOXOSIIEM U OTpa-
JKEHHOM CBeTe (XapaKTepHUCTHUKA BEIUYHHBI, (JOPMBI, I[BETA, MPO3PAYHOCTH, KOHCUCTCHIINH, CTPYKTYPHI,
KOHTYpa, TOBEPXHOCTH KOJIOHUH). 2. MUKPOCKONMYECKOE N3yUeHHNE U30JIMPOBAaHHbBIX Kojonuid 3. [locra-
HOBKa MPOOBI Ha a’pOTOJEPAHTHOCTH (M1 MOATBEPIKICHUS MPUCYTCTBUS B HCCICIYEMOM MaTepuaie
CTporux aHa’po6os). 4. [ToceB KOJIOHUMN, XapaKTEPHBIX IS ONPEAEICHHOIO BHIa, HA CPe/ibl HAKOIUICHHUS
YUCTOM KYJBTYPBI UM 3JIEKTUBHBIE CPEIbl U UHKYOAlHsl B ONITUMAJIbHBIX YCIOBUSX).

91. IlonsiTHE «4UCTast KyIbTYpay, CHOCOOBI BBACTICHUS YUCTOH KYJIbTYPHI
(Uucroii KynbTypol Ha3bIBalOT TaKyl0 KYyJIbTYPY, KOTOpas COAEPKUT MUKPOOPIaHU3MbI OJAHOTO BHJA.
Brienenne 4ucThIX KynbTyp OakTepuid — 00s3aTeNbHBIN dTam OaKTepHOIOTHMYECKOTO HCCIEeIOBAHHS B
71a00paTOpHOIl JUarHocTUKe MH(EKUMOHHBIX Oojie3HEeH, B U3y4YeHHMM MHUKPOOHOHM 3arpsi3HEHHOCTH pas-
JMYHBIX 00BEKTOB OKPY’KaIOILEH Cpelibl, U, B LIEJIOM, IIpH JII000I padoTe ¢ MUKpoopraHnuzMamu. J1jis Bbl-
JEJIEHUS YUCTBIX KYJIbTYP MUKPOOPTraHU3MOB UCIOJIb3YHOT METOABL:

Merton ITacrepa— nocnenoBaTelIbHOE Pa3BEICHUE UCCIIELYEMOT0 MaTepralla B KUAKOW UTATEIb-
HOM cpenie 10 KOHUEHTPaluu OJJHON KJIETKU B 00BbeME.

Meton Koxa— nocienoBareinbHOe pa3BeJeHUE UCCIEAYEMOr0 MaTepuaa B paciuIaBIEHHOM arape,
C MOCJIEIyIOIMUM pa3iauBoM B yaiiku [lerpu, rie arap 3actoiBaeT. BeiceBbl A€naroT, Kak IPaBUIIo, U3 TPEX-
YeThIpeX MOCIEIHUX pa3BeieHu , Iae 6aKTepHuii CTaHOBUTCS MaJjo U, B JalbHEHIIIEM, IPU POCTE Ha YallIKax
[lerpu MOSABIAIOTCS HM30JMPOBAHHBIE KOJOHHMH, OOpa3yIOIIMEcs M3 OJHOM HCXOJHOM MaTepuH- CKOU
KJIeTKH. M3 M301MpOBAaHHBIX KOJOHMHM B TIyOMHE arapa IOJIYy4alroT YHUCTYIO KyJIbTypy Oakrepuil me-
PECeBOM Ha CBEXKHUE CPEBI.

Merton IllykeBuua— npuMeHseTCs UIsl MOJIYYE€HUSl YACTOM KyJIbTYpBl IPOTESl U IPYTUX MUKPOOP-
TFaHU3MOB OO0JIAJIAIOUINX «T10J3yIUM» pocToM. IloceB nccnenyemoro Marepuana IpoU3BOJAT B KOHJIEH-
CallMOHHYIO BOJly Y OCHOBaHMsI CKOLIEHHOro arapa. IloaBrkHble MUKPOOBI (IpoTei) crIoCOOHBI MOIHU-
MaThCsl BBEPX MO CKOUIEHHOMY arapy, HEMoJBU)KHbIE (POPMBI OCTAIOTCS pacTH BHU3Y HA MECTE I1OCEBA.
ITepeceBas BepxHHUE Kpasi KyJIbTYpbl MOXKHO ITOJIyYUTh YUCTYIO KYJIBTYPY.

Meton [puraibckoro—ucciielyeMblil MaTepuan pa3BoaaT B IPOOHpPKE CTEPHIIbHBIM (DU3HOJIOTH-
YEeCKMM pPacTBOPOM MM OyiaboHOM. OJHY KaIullo MaTepHajga BHOCAT B MEPBYIO YAIIKy U CTEPHIIBHBIM
CTEKJISTHHBIM HIMNATeJIeM paclpeessiioT M0 MOBEPXHOCTU CpeJlbl. 3aTEM 3TUM K€ LInaTesieM (He MPOoXKu-
rasi ero B IJIJAMEHU TOPEJIKHM) JIeNal0T TaKOH ke MOCeB BO BTOPOM M TpeThel yamikax. C KakbIM OCEBOM
OaxTepuii Ha HIMaTese OCTAETCS BCE MEHbIIE U MEHBIIIE U, IIPU [TOCEBE HA TPEThIO YalIKy, OakTepuu Oy-
YT PACIPEREIATHCS 10 MOBEPXHOCTU MUTATENBHON CPENbI OTAEIBHO IPYT OT Apyra.

Meron Beitn6epra.

Meton Xanreura.

Brienenyie oTaenbHbIX KIETOK C HOMOIIbI0 MUKPOMaHUMIY/IsITOpa. MUKpOMaHHUITYIATOp — IpUOop,
MO3BOJIAIOIININ € TOMOIIBIO CHENMAIBHON MUKPOINUIETKH WM MUKPOIETIM U3BIEKAaTh OJHY KIETKY U3
CYCIIEH3HUH. DTy ONepauio KOHTPOIHUPYIOT MO MUKPOCKOIIOM).

92.  KynbrypanbHble CBOWCTBa OakTepuit
(K xynpTypaibHBIM WM MaKpOMOP(OIOrHYECKHUM CBOHCTBAM OTHOCSATCS XapaKTepHble 0COOEHHOCTH PO-
CTa MHKPOOPTaHH3MOB Ha TUIOTHBIX W JKHJIKHX MHUTATENBHBIX cpefax. Ha MmoBEepXHOCTH TUIOTHBIX THTA-
TEJIBHBIX CpeJl B 3aBUCHMMOCTH OT MOCEBA MUKPOOPTraHU3Mbl MOTYT pacTd B BUJE KOJIOHUH, IITPUXA WU
CIUIONIHOTO Ta30HA. KoloHneH Ha3bIBAIOT N30JMPOBAHHOE CKOIJICHHE KIIETOK OJHOTO BHJIA, BBIPOCIINX
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U3 OJTHOM KJIETKH (KJIOH KJIETOK). B 3aBHCHMMOCTH OT TOro, IZie¢ pacTeT MUKPOOPraHU3M (Ha IOBEPXHOCTH
IUIOTHOM MUTATEIBHOU Cpeibl, B TOJIIIIE €€), pa3inyatoT IOBEPXHOCTHBIC, INTYOUHHBIE U IOHHBIE KOJIO- HUU.
[Ipu onMcaHuy KOJIOHUN YYHUTHIBAIOT CICAYIOLIUE IIPU3HAKU:
1. bopMy KosIOHUU— OKpYyTJIas, aMmeOOBUAHAS, PU3OU IHAS, HETIPABUIIbHAS U T.J.;
2. pa3mep (auamerp) KojoHuH— o4eHb Menkue (toueunsie) (0,1-0,5 mm), menkue (0,5-3 mm), cpen-
HUX pa3MepoB (3-5 MM) U KpymHbIe (0oJjiee 5 MM B JuaMeTpe);
3. IOBEPXHOCTh KOJIOHUU— TJIaJIKasl, IEpOXOoBaTasi, CKilaa4yaras, MOPIIMHHUCTAs!, C KOHIICHTPUYECKH-
MU Kpyramy Wiu paJuaibHO UCUEepPUCHHAs;
4. ipo¢ b KOJIOHUU— TUIOCKHH, BBITYKJIBIA, KOHYCOBUAHBIHN, KpaTepOOOpa3HbIA U T.1.;
5. Ipo3payHOCTh— TyCKJIasi, MaTOBast, OJecTsInasi, Mpo3padHas, MyqHHUCTas;
6. IBET KOJIOHMH (MMMTMEHT) — OECIBETHAs WJIM MUTMEHTHpPOBaHHAs (Oemasi, »enTas, 30JI0TUCTas,
KpacHasi, YepHas), 0co00 OTMEYalOT BbIJIEJIEHUE TUTMEHTA B CPELY C €€ OKpaIlIMBaHUEM;
7. Kpait KOIOHUH— POBHBIM, BOJTHUCTBIHN, 3y0UaThIil, 0axpoMyaTslii U T.11.;
8. CTpyKTypa KOJOHUH— OJHOPOJIHAS, MEIIKO MJIM KPYITHO3EPHHUCTAs!, CTpyHUaTas; Kpail U CTPYKTYpY
KOJIOHHU OMPENENSIOT ¢ TOMOIIBIO JTYIbI WM HAa MaJlOM YBEJIMYEHUH MUKPOCKOIIA, TOMECTUB Yalll-
Ky [leTpu ¢ moceBoM Ha CTOJIMK MUKPOCKOIIA KPBIIIKOW BHU3;
9. KOHCUCTEHIIMSI KOJIOHHH— OTPEIEIISAIOT MPUKACASACh K TOBEPXHOCTH METIEH, KOJTOHUSI MOXKET OBbITh
IJIOTHOM, MSITKOM, BpacTalolllel B arap, CIM3UCTON (TSHETCS 3a MeTJiel), XpynKoi (JIETKO JIOMaeTcst
MIPU CONIPUKOCHOBEHUH C TETIICH).

93. bakrepuosiornueckuii meton. Tperuii atar.

1l oran Llens: mpeHTH(UKANNA BBIICICHHOW YUCTOM KylnbTypbl. i maeHTH(UKAMH BBIACICHHON
KYJBTYpBl MO0 KOMILJIEKCY OHMOJIOTMYECKUX CBOMCTB M3yuyaeTcsa: MOpPGOJOTHs U THHKTOpUAIbHbIE CBOM-
CTBa, KYyJbTYpaJIbHbIE CBOMCTBA (XapaKTep pOCTa Ha MUTATEIbHBIX Cpelax), OMOXMMHUYECKHUE CBOMCTBA
(pepmeHTaTHBHAS aKTUBHOCTh MHUKPOOPTaHU3MOB), CEPOJIOTHYECKHE CBOMCTBA (aHTUTE€HHBIE), BUPYJICHT-
HbIE€ CBOMCTBA (CIIOCOOHOCTH K MPOIYKIMH (PAKTOPOB NATOT€HHOCTU: TOKCHUHBI, (DE€pMEHTHI, (PaKTOPHI 3a-
IIUTHI M arrpecyui),lIaTOreHHOCTh AJISl dKUBOTHBIX, (paroan3abeabHOCTh (UyBCTBUTENBHOCTD K AUAarHOCTHU-
yeckuM Oaktepuodaram), YyBCTBUTEIbHOCTh K aHTUOMOTUKAM, APYTrUe UHIMBUyaIbHbIE CBOMCTBA.
Tpetwnii aTan uccnepoBanuii. inentudukanus BoLACICHHON KyIbTYpHI).

94. Metopl HACHTU(PHUKALMY YUCTON KYIbTYpPbI OaKTEepHii

(Mnentudukanns MuUKpoOOB — ONpeesieHne CUCTEMaTHYECKOro MOJIOKEHUSI BBIICJIEHHOW M3 MaTepuaia
KyJBTYpBI 710 BUJa U BapuaHTa. [IepBbIM yciaoBHEM HaIeKHOCTH MJIEHTU(UKALUY ABJIsIeTCs Oe3yClIoBHAs
YUCTOTA KYJIbTYphl. st uneHTudukanum MUKpoOOB MCHOIb3YIOT KOMIUIEKC MPU3HAKOB: Mopdoioruye-
ckue (dopma, pazMepbl, HAIMYKE KT'YTHKOB, KarCyJibl, CIIOp, B3aMMHOTO PACIIONIOKEHHs B Ma3Ke), THHK-
TOopuajibHble (OTHOLIEHHE K OKpacke Mo ['paMy unum Ipyrum MeronaM), XUMUYECKHE (COOTHOIIEHHE Tya-
HuHa+uuTo3MHa B Moisekyne JIHK), kynpTypanbHble (muTaTenbHble MOTPEOHOCTH, YCIOBUS KYJIb-
TUBHUPOBAHMS, TEMIT U XapaKTep POCTa Ha Pa3IMUHbIX MUTATENbHBIX Cpeaax), GepMEeHTATUBHBIE (paciern-
JICHHE PA3JIUYHBIX BEIIECTB C 00pa30BaHUEM MPOMEXYTOUHBIX U KOHEUHBIX MPOJYKTOB), CEPOJIOTUYECKHE
(aHTUTEeHHAas] CTPYKTYypa, Cenu(pUIHOCTh), OMOJIOrHYecKue (BUPYJIEHTHOCTh JJISl )KUBOTHBIX, TOKCUT€H-
HOCTb, aJUIEPT€HHOCTb, BIUSIHUE AaHTUOUOTHUKOB H Ip.).

st Gnoxummuaeckoi nuddepeHumanuy u3ydarT ClIoCOOHOCTh OaKTepuil COpaKUBATh YTIEBOIBI C 00pa-
30BaHMEM INPOMEXKYTOUHBIX U KOHEUHBIX MPOJYKTOB, CIIOCOOHOCTH pa3iaraTb OCJIKM U MENTOHBI U U3Y-
YalOT OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE (DEPMEHTHI.

Jis u3ydeHus caxapoJIMTHUECKUX (PePMEHTOB BBIJCIICHHBIE KYJIbTYPHI 3aCE€BAIOT B MPOOHPKU C MOIY-
KUJKUMH CpelaMH, COJEpKaIllMMHU JIAKTO3Y, TJIIOKO3Y U APYTrue YIriieBoAbl U MHOTOAaTOMHBbIE ciupThl. Ha
HOJTYXKHJIKHE CPebl TIOCEB JEIAal0T YKOJIOM B I1yOuHY cpelbl. [Ipu moceBe ykonoM mpoOUpKy co cpenoi

© PIBEOY BO «Hen'Y»



MHMNHOBPHAYKH POCCHH

\ DenepanbHOE rOCyJapCTBEHHOE OI0KETHOE 00pa3oBaTebHOe
@ YUPEXKACHUE BBICIIET0 00pa30BaHUs

«Hensbunckuii rocynapcrsenHslil yausepeuret» (PI'bOY BO «Henl V)

DOHJT OLIEHOUHBIX CPEACTB NPOMEKXYTOYHOM aTTecTalluy No JucuuIuiuae «Mukpoouonorus. Bupycoiorus» mo cTp. 33
Hampasienuto noarotosku 06.03.01 bBuosorus

JiepKaT MoJ HAKIIOHOM, BEIHUMAIOT MPOOKY, 00KUTal0T Kpail mpobupku. MaTepuan 3a0HparoT CTEpUilb-
HOM HeTiIel U NPOKaJbIBAIOT €10 CTOJIOMK MUTATEIbHOM Cpebl MOYTH 70 AHA. J{JIs ompeneneHus mpoTeo-
JUTAYECKUX (PEPMEHTOB BBIICTICHHYIO KYJIbTYPY 3aCE€BaIOT HAa NENTOHHYIO Boy uiu MIIb.

95. bakTeproIOTHYECKUI METO/T KCCIIEI0OBaHMS. 3aKTIOYNTEIbHBIN 3TaIl.
IV sran Ilo n3y4eHHBIM CBOWCTBaM JENAIOT 3aKJIFOUEHUE O BBIICICHHON KyNbType. 3aKJII0UeHue 10 UC-
CJICTIOBAHUIO. Y YUTHIBAIOT PE3Y/IbTAThl UACHTH(PUKAIIUN U 10 COBOKYITHOCTH IMOJIYYCHHBIX JaHHBIX, OTH-
pasich Ha KJIacCU(UKAIMIO U XapaKTEPUCTUKY THIIOBBIX IITAMMOB, OMHCAHHBIX B PYKOBOJCTBE (Ompene-
mutens bepmku, 1994-1996 rr.), onpenensor BU BBIICIEHHBIX KYJIBTYP.

96. bakTepnoyIOrHYecKuii METOI U3y4eHUs aHA3POOOB

(Meton BeitnGepra. OcoOble TpyIHOCTH BO3HHMKAIOT TMPH BBIIEICHUH YUCTBIX KYJIBTYp OOJMTaTHBIX
aHa’poOoB. Eciin KOHTAKT ¢ MOJIEKYJISIPHBIM KHCJIOPOJIOM HE BBI3BIBAET Cpa3y *ke rmbenu KJIeToK, TO Ho-
CEB MPOU3BOAAT IO MeTOy JlpuraabCckoro, HO MOCJE 3TOr0 YallKU cpa3y MOMeIaT B aHaspocraT. Of-
HAKO 4alle MoJb3yITCs METOAOM pa3BefcHMs. CyIIHOCTh €ro 3aKJII0YaeTcsi B TOM, YTO Pa3BEACHUS HC-
CJIeyeMOT0 MaTepHuaia MpoOBOAAT B PacCIIaBIEHHON M oxyaxkaeHHOH 10 45-50 C arapu3upoBaHHON M-
taTenabHOU cpene. Jlenaror 6-10 mocnenoBaTenbHBIX pa3BEICHMM, 3aTeM cpely B MPOOMpKax ObICTPO
OXJIAKJAIOT U 3aJIMBAIOT MIOBEPXHOCTh CIOEM CMecH MapaduHa 1 Ba3eJIMHOBOIO Macia, 4ToObl IOMEIATh
IIPOHUKHOBEHUIO BO3/lyXa B TOJIY IUTATEIBHON cpelpl. MIHOrna nuraTenbHyo cpeay Mocie MoceBa U
NepeMelINBaHus IEPEHOCIT B CTepUIIbHbIE TPYOKkH Byppu mnm xanwispHbsle nunetku [lactepa, KOHLbI
KOTOpBIX 3amauBatoT. [Ipu ynauHom pasBeaeHuu B npoOupkax, Tpyokax byppu, nunerkax [lactepa BbI-
pacTaroT U30JUPOBAHHBIE KOJOHUU aHa’po0OoB. UTOOB! M30IMpOBaHHBIE KOJIOHUU XOPOIIO ObUIM BUHBI,
UCIIOJIb3YIOT OCBETJICHHbIE MMUTATEIbHbIE Cpebl. J[J1s1 M3BICUEHUS U30IMPOBAHHBIX KOJIOHUH aHa3poOOoB,
IpOOMPKY CJIerKa HarpeBaroT, Bpalllasi €€ HaJl [IJIJaMEHEM, IIPU 3TOM arap, MpUJIEralolil K CTEHKaM, I1jia-
BUTCS M COAEP)KUMOE MPOOMPKU B BHJIE arapoBOTO CTOJIOMKA BBICKAJIb3bIBAET B CTEPUIIbHYIO YalKy [ler-
pu. Cronbuk arapa pa3pe3aroT CTEPHIbHBIM TUHIIETOM U U3BJIEKAIOT KOJIOHUU neTiel. M3BneueHHsle Ko-
JIOHUM TIOMEINAIOT B KHUJKYIO Cpedy, ONaronpusATHYIO IJIs Pa3BUTHUS BBLAEISEMbBIX MUKPOOPTaHU3MOB
(manmpumep, cpeny Kurra-Tapouun). ArapusnpoBaHHyro cpely U3 TpyOku Byppu BbinyBaroT, mpomyckas
ra3 yepe3 BaTHYIO IPOOKY.

Meton XaHreita— Korja XOTST MOJIYYMTh H30JIMPOBAHHBIE KOJIOHUM OakTepuil ¢ 0COOEHHO BBICOKOI
YYBCTBUTEIBHOCTBIO K KHCIOPOY (CTpOrHe a3po0bl) UCTONb3YIOT METO BPALIAIOIIUXCsl TPOOHPOK XaH-
reiita. [ljist 3TOrO pacruiaBiIeHHYIO arapu3upOBaHHYIO CPEy 3aCceBalOT OAKTEPHUSMU MPU MOCTOSHHOM TO-
K€ uepe3 MpoOMpPKY UHEPTHOTO Ta3a, OCBOOOXAEHHOIO OT MPUMECH KHUCIOpojaa. 3aTeM NMPOOUPKY 3aKphI-
BalOT PE3MHOBON MPOOKOM U MOMEIIAIOT TOPU30HTAIBHO B 3aKUM, BpalLlAIOLINil TPOOUPKY, cpesia IpU 3TOM
PaBHOMEPHO paclpezensieTcs M0 CTeHKaM NMPOOMPKU M 3aCThIBAET TOHKUM cioeM. [IpruMeHeHne ToHKOro
closi B MpOOUpKE, 3alOJHEHHON ra3oBOM CMECHIO, MO3BOJISIET MOJYYUTh HU30JMPOBAHHBIE KOJIO- HUH,
XOPOIUIO BUIUMBbIE HEBOOPYKEHHBIM I'JIa30M).

97. Ilpupona u MpOUCXO0XKAECHUE BUPYCOB.
(T'unotesa 1. Bupychl — 3T0 MOTOMKH APEBHUX JTOKJIETOUYHBIX (popM xHu3HU. Bupychl Moriy Obl 3BOTIOIU-
OHHPOBATh OT KOMITJIEKCOB MOJIEKYJ OeJKa U HYyKJIEMHOBOM KHCIIOTHI OJTHOBPEMEHHO C MOSIBIICHUEM Tep-
BBIX KJIETOK Ha 3emuie i panee. (['umnore3a nepBUYHOCTH BUPYCOB, TUIIOTE3a KOABOMIOIMK). ['MnoTe3a
2. Bupycsl — 310 coctaBHble yacTH kieTok, Kycku JIHK niau PHK, koTopeiM kKakuM-TO 06pazoM ynanoch
CTaTh aBTOHOMHBIMHU cucTemMamu. (['mmores3a modera) ['unotesa 3. Bupychl — 310 nerpaanpoBaBIine mo
HEM3BECTHOM NMpuuuHe natorenHsle Oakrepuu. (PerpeccuBnas rumnoresa)

98. CpoiicTBa BUpPYCOB.
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(Comepxkar ymumbs onuH Tun HykienHoBoi kucioTel — JIHK wmmu PHK; He nMeroT coOCTBEHHBIX
OCIOKCUHTE3UPYIOUINX M SHEPreTUYECKHX CHUCTEM; HE MMEIOT KJIETOYHON OpraHu3alnuu; o0JagaroT
VHUKQIBHBIM ~ Pa300IICHHBIM  (IWCHIOHKTUBHBIM) CIIOCOOOM  pPENpOAYKIIMH: CHHTE3 OCHOBHBIX
CTPYKTYpPHBIX KOMIIOHEHTOB BUpycoB (OenkoB u HK) mpoucxomut B pazHoe BpeMs M B pa3HbIX MecTax
MOPaXCHHOW KIIETKH, T. €. pPa3o0IIeH BO BpPEMEHH U TPOCTPAHCTBE; SIBISIOTCS OOJIUTAaTHBIMU
BHYTPHUKJIETOUYHBIMU Mapa3uTaMu; T€HETHUYECKUI almapaT BUPYCOB MOKET IOJHOCTBIO MM YaCTUYHO
BCTPAMBAThCS B KIETOYHBIA TE€HOM W B JallbHEHIIeM (DYHKIIMOHHPOBATh U BOCIPOHM3BOAMUTHCS KaK €ro
4acThb; QUIBTPYEMOCTh — MIPOXOKJICHHE BUPYCOB Yepes OakTepuanbHble PUIBTPHI, YTO CBSI3aHO C MaJIbIMU
pasmepaMu BUPYCOB (X pa3Mepbl BHIPAXKAIOTCS B HAHOMETPAX, T. €. OHU B THICSYHU Pa3 MEHBIIE KIIETOK).

99. Mopdosiorusi BAPHOHOB

(dopma BUPHOHOB MOKET OBITh PA3IUYHON: MAJOYKOBUIHON (BUpYC TabauHOW MO3auKH), ITyJIEBUIHOMN
(Bupyc OemieHcTBa), chepuueckoit (Bupychl nomuomuenuta, BUY), HureBuaHOM ((HUIOBHPYCHI), B BHIC
cnepmaro3onia (MHorue 6akreprogaru). Pa3nmuuaroT npocTo YCTPOECHHBIE U CIO0XKHO YCTPOEHHBIE BUPY-
cel. Tun cummerpun. Kancua uim HyKJI€OKancua MOT'YT UMETh CIIUPaIbHbINA, HKOCA3IpUUECKU (KyOuue-
CKUH) WIM CIOXHBIA THI CUMMETpUH. MKocarpuueckuil TN CUMMETpPUHU OO0YCIIOBJIEH 0Opa3oBaHHEM
M30METPUYECKH MOJIOTO TeJla U3 KalCKIa, COAEPKAIIEro BUPYCHYIO HYKJIEMHOBYIO KUCIOTY (HapuMep, y
BUPYCOB renatura A, repueca, nojmomMuenura). CoupanbHblid TUII CHMMETPUHM 00YCIIOBJIEH BUHTOOOpa3-
HOM CTPYKTYpOH HyKJIeOKancuaa (HaupuMmep, y BUpyca IpuIlna).

100. CTpyKTypa U XUMHUYECKHUN COCTaB BUPHOHOB

(Bupycsl uMerOT yHUKalbHBIN TeHoM, Tak kak cogepxat iubo JHK, nubo PHK. [Tostomy paznuuaroT
JIHK-conepxamue u PHK-conepxamue Bupycsl. OHM 0OBIYHO TaIlJIOWIHBI, T.€. UMEIOT OAUH Habop re-
HOB. |'eHOM BUPYCOB IIPEJCTaBJICH Pa3IMYHBIMU BHJIAMU HYKJIEHMHOBBIX KHCJIOT: JBYHUTYaTbIMHU, OJHO-
HUTYATBIMH, IMHEHHBIMHU, KOJIbIEBBIMHU, (hparMmeHTupoBaHHbIMU. Cpenn PHK-conepskamumx BupycoB pasz-
JUYAIOT BUPYCHI ¢ osokuTenbHbIM (mmtoc-HuTh PHK) renomom. ITmoc-uuts PHK 3THX BHpYCOB BbINOI-
HSIeT HacieACTBeHHYI0 ¢QyHKiuio U QyHkuuio uHpopmanmonno PHK (uPHK). Uwmerorcs Taxke PHK-
coJiepKalle BUpychl ¢ oTpunarenbHbiM (MuHyc-HuTh PHK) renomom. Munyc-uuts PHK 3tux Bupycos
BBITNOJIHSET TOJIBKO HACIEACTBEHHYIO (QyHKIMIO. Karcua cocToUT U3 MOBTOPSIOMIUXCS MOP(HOIOTHYECKUX
cyObeqMHNLl — KarcoMepoB. HykiienHOBasi KUCIIOTa M KallCHl B3aUMOJICHCTBYIOT APYT ¢ Ipyrom, o0Opa-
3ysa HykJeokancuia. CroxHble, WIM 000JI0Y€YHbIE, BHUPYCHl CHapy>Ku Karcujia OKpYKEHbl JIH-
HOIPOTEHMHOBON 000JI0UKON (CYyNEpKaINCUAOM, WIH MEMIOCOM).

101. [TpocTrie 6e300010U€UHBIE BUPYCHI
(ITpocteie, unu 6e300070U€UYHBIE, BUPYCHl COCTOSAT M3 HYKJIEMHOBOM KHCIIOTHI U OEIKOBOM O0OO0JIOUKH,
Ha3bIBaeMoi KarcuaoM. Kancui cocTouT u3 noBTOPSIOMUXCs MOP(HOIOTHIECKUX CYOBEANHUI] — Karco-
MepoB. HykiiemHOBast KMCI0Ta M KaIlCH/] B3aUMOJICHCTBYIOT IPYT C APYTOM, 00pa3yst HyKJICOKAIICH]I. )

102. Crnoxuble (000JI0U9€YHBIC) BUPYCHI
(Cnoxxuble, wim 000JI0YEUHBIE, BUPYCHl CHApY>KU KallCUAa OKPY)KEHBI JTU-TIONPOTENHOBON 00O0JIOUYKON
(cynepkarcusiom, WM MEmaocoM). ITa 000JI0ouKa SBJISETCS MPOU3BOJHONW CTPYKTYpPOH OT MeMOpaH BH-
pyc-uHduuupoBaHHoil ki1eTku. Ha o6osiouke BUpyca pacnoioKeHbI INTUKONPOTEHHOBbIE IUIIbI, WX LIH-
nuky (nermtomepsl). [Toxg 06071049K0i HEKOTOPHIX BUPYCOB HAXOIUTCS MATPUKCHBIN M-0€1oK).

103. Knaccudukanums Bupycos (o bantumopy u ICTV)
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(ITo banTumopy ocHOBBIBaeTcsl Ha Mexanu3zMe oopazoBanus MPHK, BUpyCHI IensT Ha 7 «KJIacCOBY:

| — Bupychl, conepxarmue ds JTHK,

Il — Bupycsl, conepxkamue ss/ITHK,

Il — BupycsI, conepxkamue dsPHK,

IV — Bupycsl, cogepskamue ssPHK (+),

V — Bupycsl, copepskaniue sSPHK (-),

VI — Bupycsl, conepsxaiue ssPHK (+), renom pernmunupyercs uepes craauio [JHK (PHK —perpoBupycsi)
VIl — Bupycsl, congepxkantue ds/IHK, rerom permumupyercs yepe3 craauto PHK (JIHK — perpoBupychr).
B ocnose knaccudukamuu ICTV nexut: tun HykienHoBou kuciotel (JJHK umn PHK), ee ctpykrypa,
KOJIMYECTBO HUTEH (0JjHA WK JIBE), OCOOEHHOCTH BOCIIPOM3BOJICTBA BUPYCHOT'O T€HOMA; pa3Mep U
MOP(OJIOTHsT BUPUOHOB, KOJIMYECTBO KAlCOMEPOB U THI CUMMETPHH;, HAJTHYUE CYIEPKAICHIA; MECTO
pPa3MHOKEHUs B KIIETKE; aHTUTEHHbIE CBOMCTBA U JIp.)

104. 3HauEHUE BUPYCOB B KU3HEACITEIbHOCTH YEJI0BEKA.

(BupycHble MH(EKIMH COCTABIAIOT MPeodIalaonlyl0 YacTh MHPEKIIMOHHOM MaTojoruu yenoneka. Ca-
MBIMH PACIIPOCTPAHEHHBIMU CPEAM HUX SBIAIOTCA ocTpble pecnuparopubie (OPBU) u npyrue BupycHble
UH(EKIH, TIepeilaBaeMble BO3/IyLITHO-KANeIbHbIM ITyTeM, BO30YAUTENIN KOTOPBIX OTHOCATCS K aOCOIIOTHO
pasznuuHbM cemeiictBam: PHK-conepikamiue Bupycel: KopoHaBupychl, Bupyc rpunna A, B, C, Bupyc >nu-
JIEeMUYECKOI0 MapoTUTa, BUPYCHI Maparpuimna, KOpu, puHOBUpPYChl U Ap. bakrepuodaru ucnosis3yroT B
MenuiuHe (MpoQHIaKTHKA U JIeYeHHe OaKTepHaIbHBIX 3a00JEBaHUN; JICYCHHE THOMHO-BOCTIATTUTEIBHBIX
3a00JeBaHUN CIU3UCTBIX I71a3, HOJIOCTH PTa; NpopHIaKTUKA T'HOMHO-BOCHAIUTENbHBIX OCIOXKHE-
HUH NpU 0KOTax, paHEHMSX, ONEPALIMOHHBIX BMEIIATENbCTBAX), B FTEHHOW MHXXEHEPUU (C MOMOIUIbIO (a-
rOB MOXXHO KOHCTPYHWPOBAaTh HaIpaBJCHHblE U3MEHEHUs B reHome xossiickoit /IHK), B mumeBoil mpo-
MBILUIEHHOCTH (B IIPOM3BOJCTBE MPOIYKTOB MUTAHUS U3 MsICa, Msica MTULbI, CBIPOB, PACTUTEIbHON IPO-
JYKLIUH, U TIp.), B CEJIbCKOM XO03scTBE (pacibliieHue (paronpenaparoB Ui 3alIUThl PACTEHUH U ypokas OT
THUEHMS U OakTepuanbHbIX 3a0oneBanuil). [Ipumenenue aronpenapatoB uis 3alIUTHl CKOTA U MTULBIOT
UHGEKIMi 1 6akTepHaIbHbBIX 32001eBaHUN)

105. Ponb BupycoB B 3kocucTemax

(Bupychl KOHTPOIUPYIOT YHUCIEHHOCTh JKUBBIX OpPraHU3MOB Ha miaHeTe. OCHOBHAs 3KOJOrMYecKasi pojib
BUPYCOB 3aKJIIOYAETC B y4YaCTUU B IepepacHpelielieHMH IOTOKOB OpraHudeckoro aemiectBa. OHH
CHOCOOCTBYIOT MOJJIEP’KAHUIO OIPOMHOIO KOJMYECTBA YIJepoja M JPYTUX OMOTeHHBIX 3JEMEHTOB B
PacTBOPEHHOM COCTOSIHMM, B KOTOPOM OHHU JIOCTYIHBI aBTOTpo(HOMY OaKkTepuomaHKTOHY. [Tockonbky
YHCJICHHOCTh BUPYCOB HANpPSAMYIO 3aBHCUT OT KOJMYECTBA X035€B, a OaKkTepuu cocTasistoT Oonee 90 %
O6romMaccel B MOpe, 0oJIblIast 4acTh ITUX BUPYCOB siBsieTcs OakTepuodaramu. [1o onenkam, Kaxablii JeHb
BUpYCHl youBaroT okosio 20 % 3Toi GMoMacchl, T.0. OHM BJIMSIOT HAa YHCIEHHOCTb, BUJOBOH COCTaB U
pazHooOpa3ue IMJIAaHKTOHHBIX MHUKpPOOPTaHHW3MOB, a TaKK€ HM3MEHSIOT MOTOKU BEIleCTBA M JHEPTUU B
MHUKPOOHBIX coobmiecTBax. Bupycel popMupyroT «OHOIOrHMYecKuii MHTEpHET»: OakTeprodarn MOTryT
OOMEHHUBAThCA C XO031€BaMM IPAKTUYECKH JIIOOBIMM TI€HaMH, IMpU 3TOM OakTepuu, MNpuolOpeTIine
NOTEHLIMAIBHO OMACHBIE JJIS YEJIOBEKA WJIM JKUBOTHBIX T'€HBI, PACIIHUPSIOT CBOK DKOJIOTMYECKYIO HUIILY.
[TpuMepsl: OCTPOBKM MATOT€HHOCTH, T€Hbl YCTOMYMBOCTH K aHTHOMOTHKaAM, reHbl (orocuctemsl II y
IMaHo(aroB MUTPUPYIOT MEXKAY Pa3HBIMH 3KOTHUIIAMU MOPCKUX I[MaHOOAKTEepHil, 00ecreunBaroImx 10
25% rimobankHOTO POTOCHHTE3A M, HATIPHIMED, 00ECTICYMBAIOT Perapannio POTOCHHTETUYECKOTO arapara
Ha SIPKOM CBETy. B reHome BBICIINX MPUMATOB CYLIECTBYET I'eH, KOAUPYIOUIUil OelOK CHHIIUTHH,KOTOPBIH
OBbLT MPUBHECEH PETPOBUPYCOM.
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106. ['enetrka BUPYCOB.

Bupycor umero JIHK unu PHK renom. HacnenctBennbie n3MeHeHHs CBOWCTB BUPYCOB MOTYT ObITh OCHOBaHbBI
Ha IBYX mpoueccax:
1. MyTanuu, TO €CTh U3MEHEHUHU IOCIIEI0BATEIbHOCTH HYKJICOTUIOB B OIpE/IeIeHHONW 00JIaCTH reHOMa
BUpYCA, YTO MPUBOAUT K (PEHOTHITNYECKU BBIPAKCHHOMY U3MEHEHHIO CBOICTBA; 2. peKOMOMHALIUH, TO €CTh
OOMEHOM TEHETHYECKHMM MaTepuaioM MeXAYy JBYyMS BHUpYyCaMH, OJM3KHMH, HO Pa3IUYHBIMU IO
HACJIEJACTBEHHBIM CBOMCTBaM. Bce BHpyCHBIE MyTallMM JEIATCS Ha JABE TPYIIBL: CIOHTAHHBIC,
UHAYIUpOBaHHbIe (BbI3BaHHBIC). [I0 cBOel MPOTSHKEHHOCTH OHU JIENATCA HAa TOYEUHBbIE (BBI3BIBAIOTCA
3amerienuemM onHoro Hykneoruaa (mis PHKcoamepkamumx BupycoB) u aGeppanoHHBIE (M3MEHEHUS,
3aTparvBarollye 3HAYUTEIbHYIO YaCTh T€HOMA).

107. CTpyKTypHasi OpraHu3aliysi U CTpaTerusi BAPYCHOTO FeHOMa.

(ITox ctpaTerueit BUpyCHOro reHOMa MOHUMAETCS CIIOCO0 PerpoayKIIMH, UCIONIb3YeMBbI BUpycoM. Pea-
JaM3anusl TeHETUYECKON MH(OpMaly UIET MO JBYM HAIpPaBIEHUSIM: BO-TIEPBBIX, TEHOM BOCHPOU3BOAUT
cebst, TO eCTh PEITUIUPYETCSI; BO-BTOPBIX, IPOUCXOAUT CUHTE3 KOAUPYEMBIX T€HOMOM OEIKOB Yepe3 Mpo-
[IECCHI TPAHCKPHITLIUW/TPAHCISAUN. MeXaHU3Mbl 000MX HAINPaBICHUH SBISIOTCS 3HAYUMBIMU JUISI TAKCO-
Homuu. Tak, Bupycsl ¢ ac-JIHK moryt pemnunupoBathcs o IByM pa3HbIM cxeMaMm: kinaccuueckoit (JJHK-
JTHK) mst Bcex cemeiict, kpome Hepadnaviridae, o cxeme +(—)JIHK—(—(+)PHK—)JIHK+ (6en0k). Y
PHK-BupycoB ¢ neraruBHbiM renomom (Orthomyxoviridae, Paramyxoviridae, Rhabdoviridae) tpan-
ckpunuuss MPHK ocymectsisiercss Bupuonnoit PHK-nonumepa3oit ¢ ucnosb3oBaHuEM B KaueCTBE Mart-
punpsl reromHoli PHK.—-MPHK— JIHK—Cunres Bupyccnennpuueckux 6enkos, y PHK-BupycoB Tax ke
MPOUCXOIUT MO-pa3HOMY. Y BHPYCOB ¢ MO3UTHBHBIM reHoMoM (Picornaviridae, Flaviviridae) renomnas
PHK moxer siBisiThCst 0oHOBpeMeHHO nHpopmannonaoit (MPHK), kotopas u ciayxut maTpunei 1uis CuH-
T€3a OJIHOro OenKa-NpeIecCTBeHHHUKA, Jlajee MPOTEOIUTUYECKH PacIIEeIUIAIONIerocs Ha OT/IeNbHbIE BH-
pycusie 6enku. Y npencraBureneir Coronaviridae renomuass PHK ciyxut matpuneit nns cuntesa PHK-
NOJIMMEPA3bl, KOTOpas B CBOIO odepeab cuHTesupyeT Heckosibko MPHK pasHoro pasmepa, komiuieMeH-
TapHbIX TeHoMy. Y Retroviridae cunrte3 6enka ocymectsisiercs no cxeme PHK —-MPHK—/IHK—PHK
oenok. ¥ PHK-Bupycos ¢ HeratuHbiM reHoMoM (Orthomyxoviridae, Paramyxoviridae, Rhabdoviridae)
tpa"ckpunuusa MPHK ocymectBisercs Bupuonnoit PHK-nonmmmepasoil ¢ MConb30BaHUEM B KadyecTBe
Matpuilsl renomHoi PHK.)

108. Bupycsl, conepxanue npynenodeunyro JJHK u vHe nmeromme PHK-crannn

([l peruMkanuu BUPYCHI OMAIAIOT B AP0, Tak Kak UM Tpedyetcs kierounas JJHK-nmonmumepasa. Takxke
permukanys JJTHK 3TuX BUpYyCOB CHIIBHO 3aBUCHUT OT CTaJUM KJIETOYHOI'O IHKJIA. B HEKOTOpBIX ciydasx
BUPYC MOJKET BbI3BIBATh JCJIICHUS KIETKM, YTO MOXET IPUBOJUTH K PAKOBOMY IIEPEPOKICHHUIO.
Pennukanus naBynuteBbix BupycHbIX JIHK mpoxoauT oOBIYHBIM IOJIYKOHCEPBATUBHBIM MEXaHHU3MOM:
nocne pacruiereHuss Huted JIHK kK HMM KOMIUIEMEHTapHO IOCTpaumBarOTCAd HOBbIE HUTH. [Ipumepbl
BupycoB: Herpesvirales, Adenoviridae, Papillomaviridae, Polyomaviridae, Poxviridae. ¥ npencrasurenei
ds IHK Bupycos cemeiictBa Poxviridae reromnas JJHK permunmpyercs He B siape).

109. Bupycsl, cogeprxkarye oaHoenodednyro Mmonekyny JJHK
(Omnouenoveuynyro JIHK conepxatr HekoTopwle OakTepuodarw, a Takxke cemeiictBo Inoviridae,
Microviridae u mp.. [IpOHUKAIOT B KJIETKY C MCIOJIb30BAHUEM KIATPUH — OMOCPETOBAHHOTO SHIOIMTO3A.
BuproH BBIXOZMT B LUTOIUIA3MYy 4Yepe3 MepMeaOMIU3alMI0  DHIOCOMAILHOW MEMOpaHbl U
TPAHCIIOPTUPYETCS K SAPY € HMCIOJIb30BAaHHEM MHUKPOTYOYISIpHOTO TpaHcrmopTa. Perumkarus: 3'-koHery
JIHK umeeT yHUKaIbHYIO MOCIIEA0BATENFHOCTh pa3MepoM 125 HykieoTu10B, 00pa3yomnyto
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IBYXHUTEBYIO T-00pa3Hyro IIMWICYHYIO CTpyKTypy. OHa BbimomHseT ponb 3atpaBku s JIHK-
nosuMmepassl. JIHK-nmonumepaza B pe3ynbrare penapalMOHHOIO CHUHTE3a KOMIUIEMEHTAapHOW LEenu
BOCCO3JaeT AYyIJIEKC, 00e ILEeNu KOTOPOro Ha OJHOM KOHIIE KOBAJIEHTHO coequHeHsl. [Ipu stom 3'-
KOHIEBOM  CErMEHT  POIUTENIBCKOTO I'€HOMa B Ka4eCTBE  MAaTpULbl  HE  HCIIOJIb3YETCs.
Bupycocnenuduueckuii  (pepMEHT BHOCHUT pa3pblB B POIUTEIBCKYIO IEMb Ha TPaHHULE MEXIY
PEIUIMLUPOBAHHBIM W HEPEIUIMLMPOBAHHBIM Y4YaCTKaMHU II0CJIENOBAaTENBHOCTH. B pesynprare 3THX
peaxiyii BOZHUKAET TUCIIEPCHAs IBYXHHUTEBas peruinkatuBHas ¢opma BupycHoit JIHK. Ha crenyromem
JTane peryIMKaluyu IMPOUCXOAUT BOCCTAHOBJICHUE IUIMWICYHBIX CTPYKTYP, (OpPMHUpPOBAHUE CTPYKTYPHI
"Kpoqn4bMX yHIEH", KOTOpble 00pa30BaHbl IIOCIENOBATEIBHOCTMU POJUTENBCKON IIIWIBKK U
CHUHTE3MPOBAHHOW Ha MPEIbIAYIIEM 3Tale €e KOMIUIEMEHTApHOH LenH cO CBOOOAHBIM 3'-TMIPOKCUIIOM,
UCIIOJIB3YEMBIM I IIPOJOJDKEHUs PEIUIMKAaTUBHOTIO CHHTE3a. Pe3ynbTaroM 3TOr0 CHHTE3a SBIIETCS
o0pa3zoBaHMe MPOMEKYTOUHBIX PEIUIMKATUBHBIX (hopM. Bropas pernukatusHas popma JJHKucnonszyercs
B KaueCcTBe MaTpulbl I JanbHeumero cuHre3a BupycHoud JIHK, a BbeITecHEeHHas W3 JyIuiekca
OJIHOHMTEBAsl MOJIEKYJIa WIA BCTYNAeT B PEIUIMKALMOHHBIM IMKJ, WIA BXOAUT B COCTaB JOYEpHEH
BHUPYCHOM YacCTHIIbI).

110. Bupycsl, cogeprxkamue npynenoyeunyo PHK
(ITpencraButenu 3Toro kiacca perMuupyoT reHoMuyto PHK B riuToriasme u uenosb3yroT noaumepasbl
X03sMHa B MeHblIeH crenenn, yeM JJHK-Bupycel. Knace |11 BkitogaeT B ce0st 1Ba KpyIHBIX ceMeHCcTBa —
Reoviridae u Birnaviridae. Pernkanust MOHOIIMCTPOHHASI, TEHOM CEIrMEHTHPOBAH, KaXKIbIi T'eH
KOJUPYeT ouH Oesok. MexaHu3M penpoayKIHH ATUX BUPYCOB CXO/IEH C PENPOIYKIIUECH MIHYC
onHonutesblx PHK Bupycos.)

111. ITmroc-onnonuTeBsie PHK-BHpyCHI

(Y nux resomHast mroc-auth PHK Beimonuser pynkuuto uPHK. Henocpencteenno Ha (+) reromuoit PHK
BUpycoB |V kiacca MOKET HATH CUHTE3 OeJika Ha pudocoMax KIJIETKH X031uHa. Bupycel kiiaccuguuupyrot
Ha JIB€ TPYIIbI, B 3aBUcUMOCTH 0T ocobenHocTeit PHK: y Bupycos ¢ nonurmcrponHoitMPHK Tpancnsmus
MPUBOANUT K 00pa30BaHUIO TTOJIUIPOTENHA, KOTOPHIN 3aTEM paspesaeTcs Ha 3penbie Oenku. C oHOM 1enu
PHK MoeT cuHTEe3MpOBaThCsS HECKOIBKO Pa3HBIX OENKOB, YTO CHMXKAET JAJUHY I€HOB. Y BHUPYCOB CO
CJIOKHOW TpaHCIsAMEeH CUHTe3 Oenka HIET CO CIBUIOM pPAMKH CYHUTBHIBAHUS, TaKXKE HCIOJb3YeTCs
IPOTEOIUTHUECKUH MPOLIECCUHT MTOJIMIPOTEUHOB. DTH MEXaHNU3MbI 00€CIIEUNBAIOT CUHTE3 Pa3HbIX OEJNKOB
¢ oxmuoit meru PHK. Bupycel ganHoro kiacca BkimouaroT B TakcoHbl: Nidovirales, Picornavirales
(Picornaviridae), Tymovirales, Astroviridae, Caliciviridae, Flaviviridae, Togaviridae, Virgaviridae)

112. Munyc-ognonutessie PHK-Bupycsl
(IlpencraButenu JaHHOTO Kjacca BXOIAT B cocTaB TakcoHOB: Bunyavirales, Mononegavirales,
Arenaviridae,  Ophioviridae,  Orthomyxoviridae, Deltavirus. =~ 3to  BHpyCB, coaepKaIiue
HECEerMEHTUPOBAHHBIM T'€HOM, Ha IEpPBOM JTame perIuKauuu npoucxonuT TtpaHckpunuus (—)PHK
BupycHoi PHK-3aBucumoint PHK-nommmepazoit B MoHouuctponnyro MPHK, u nmanee cuHTesupyrorcs
nononautensHble Konuu (+)PHK, cnyxamue matpunamu 1uia cuate3a reHoMHbIx (—)PHK).

113. Bupycsl, conepxamue ogHonenodeunyro mMosekyiry PHK u umeromue B cBoeM )KU3HEHHOM
uukie craguto cunreda JJHK na marpune PHK

(HauGomnee xopo1110 n3y4eHHBIM CEMEHCTBOM JaHHOTO KJlacca BUPYCOB, SBIISIOTCS PETPOBUPYCH. Bupycsl

kiacca VI ucnone3yror pepmeHT obpatHyro TpaHckpunrasy it npespamienus (+)PHK B JIHK. Bmecro
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ucnonb3zoBanus PHK B kauecTBe marpuiibl st CMHTE3a OEJIKOB, BHUPYChI 3TOTO KJIacCa HCIOJIB3YIOT
matpunty JIHK, koropas BcTpamBaeTcs B T'eHOM Xo3siuHa (epMeHToOM wuHTerpaszor. JlanpHeimas
perUTuKalus MPOUCXOIUT MpPU MOMOIIU MOJMMEpa3 KIeTKH Xo3siuHa. Haunbonee xopomio M3ydeHHBIM
MIPEACTaBUTENIEM JJAHHOM TPYNIIbI BUPYCOB siBisieTcss BHUY).

114. Bupycsl, conepxanue asynenodyeunyro JJHK u mmeromue B CBOEM >KU3HEHHOM IUKIIE
craguto cunre3a JJHK na marpune PHK
(HeGomnpiias rpymma BUPYCOB, B COCTaB KOTOPOW BXOIUT BUpYC remaruta B, mperncraButenb ceMeicTBa
Hepadnaviridae, umetor nBynenoueunyto renomuyro JIHK, koTopas koBalieHTHO 3aMKHyTa B (hopme
KOJIbIIa U siBJIsieTCs MaTpuileit st cuate3a MPHK Bupyca, a Taxoke cyorenomasix PHK. Cyorenomuas PHK
ciy>kuT Marpuueit s cuntesa JJHK-renoma gpepmenTom 00paTHOM TpaHCKPHUIITAa30iBUpYCa).

115. N3MeHUYNBOCTH BUPYCOB.

(HacnencTBeHHble HW3MEHEHHUsI CBOMCTB BHUPYCOB MOIYT OBITh OCHOBaHbl Ha JByX IIpolieccax:
1. myranuu, TO €cTb U3MEHEHHUM IOCJIE0BAaTEIbHOCTH HYKJIEOTUAOB B OINpPEeNeHHONH 00JacTH reHoMa
BUpYCa, YTO MMPUBOJAUT K (PEHOTUITMYECKH BEIPR)KEHHOMY H3MEHEHHUIO CBOMCTBA; 2. pEKOMOMHAIINH, TO €CTh
OOMEHOM TEHETHMUYECKUM MaTepuajioM MEXIy JBYMs BHUpYCaMH, OJM3KUMM, HO pa3IMYHBIMH I10
HACJIEICTBEHHBIM CBOMCTBaM. Bce BupycHble MyTauMu JeisITCs Ha [JB€ TIPYINIbl: CIOHTAHHBIE,
UHyLHpOBaHHbIE (BbI3BaHHBIE). 110 cBOel MPOTSKEHHOCTH OHM JENATCS HA TOYEUHbIC (BBI3BIBAIOTCS
3ameneHuemM onHoro Hykieotuaa (st PHKcoapepxkamux BupycoB) M abeppallMOHHBbIE (M3MEHEHUS,
3aTparuBarollye 3HaYUTEeIbHYIO YaCTh T€HOMA).

116. Penponykuus Bupyca
(Crapuu penpoayKIuu BUPYCOB:
azicopO1Msl BUPUOHOB Ha KJIETKE;
IIPOHUKHOBEHHUE BUPYCA B KJIETKY;
«pa3zieBaHNe» U BBICBOOOKAECHUE BUPYCHOTO F'eHOMa (JIePOTENHU3AIMs BUpYyCa);
CHUHTE3 BUPYCHBIX KOMIIOHEHTOB;
(hopMHpOBaHNE BUPYCOB;
BBIX0J1 BAPMOHOB U3 KJIETKH)

oukrwdE

117. B3aumopeicTBue BUpyca ¢ KIETKON
(ITponyKTUBHBIH TUI, IPU KOTOPOM 00pa3yrOTCs HOBbIE BUPUOHBI, TO-PA3HOMY BBIXOJISIINE U3 KIETKH:
1. npu ee nu3uce, T. €. «B3pBIBHBIM» MEXaHU3MOM (0€30005104€4HbIe BUPYCHI);
2. TIyTeM «IOYKOBAaHUSA» dYepe3 MeMOpaHbl KIETKH (000JI0UeYHBIE  BUPYCHI), B
pe3yJIbTaTe 3K301UTO33;
AOGOpTUBHBIN THI, XapaKTEPU3YIOLIUICS MpepbIBaHUEM HH(EKIIMOHHOTO Mpolecca B KIETKE, O3TOMY
HOBbIE BUPHOHBI HE 00pa3yloTCs;
WHTErpaTuBHBIN THII UM BUPOTEHHUSI, 3aKIIOYAOIINICA B MHTETpaluy, T.e. BcTrpauBanuu BupycHoit JJTHK
B BH/JIE IPOBHUPYCA B XPOMOCOMY KJIETKH M UX COBMECTHOM COCYIIIECTBOBAaHHH (COBMECTHAs PEIUIMKALIUSA).

118. OCHOBHBIE 3Talbl ATOT€HE3a BUPYCHBIX HH(EKINH.
1. TIpoHMKHOBEHUE B OpPTraHU3M.
OcHOBHBIE BXO/IHBIE BOPOTA JUIsl BO30YyAMUTENEeH BUPYCHBIX MH(EKIMI yenoBeka — JbIXaTeJIbHbIe
nytu 1 JKKT, pexe — Ko)KHbIE TOKPOBBI.
2. PacnpoctpaneHne BO30yAHUTENsI B OPTaHU3ME MOXKET HOCHTH JIOKAIBHBIA M CUCTEMHBIN
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Xapakrep.
3. B nmanbHeiinieM BO3MOKHO HECKOJIBKO BApPHAHTOB:
[Tonnast snuMuHanms Bupyca (abopTtuBHas uMHQekus); PazMHOXeHHE BUPYCOB B (haromurax c
MOCJIETYIOIIMM BBIXOJIOM U PA3BUTUEM BBIPA)KEHHOW BTOPUYHOU BUPYCEMUU, COPOBOKIALOIIEICS
NPOSIBIICHUEM XapaKTEPHBIX KIMHUYECKUX TPHU3HAKOB 3a0ojeBaHus (Hampumep, sHIedaiur);
HekoTopsie Bupychl (Hanpumep, BUpyc remnatuta B) cimabo mornomarTcest ¢paronquraMu 1 MOTYT
UPKYJINPOBATh B KPOBH B CBOOOTHOM COCTOSTHHUH.

119. Bupycemus
(Hupxymsiiust BUpycoB B KpoBu. HekoTopbie BUpychHl (Hanpumep, BUpyc renaturta B) ciabo nmormomarores
(arouuTaM U MOT'YT LIUPKYJIMPOBATh B KPOBU B CBOOOHOM COCTOSIHUH.)

120. JlokaabHBIE U CUCTEMHBIC TOPAKESHUS
(JIokanpHBIE TTOpaXCHHSI TUITHYHBI JIJIs1 BO3OYIUTENCH peCIUPATOPHBIX M KAIICYHBIX HH(PEKINH, a TaKKe
JUISI HEKOTOPBIX KOXHBIX 3a0onieBaHui. CHUCTEMHBIE MOPAXKEHUS: M3 MECTa MPOHUKHOBEHHS BUPYCHI
MOTAJIAI0T B KPOBOTOK, BBI3BIBASI BUPYCEMUIO, U TIOCTETICHHO (PUKCUPYIOTCS B UYBCTBUTEIIBHBIX TKAHSX. )

121. [MuTonaruyeckoe JeicTBHE BHUPYCOB (BU3yasnd3aliysl)
[Mutonarnyeckoe aeiicteue Bupyca (LI1/1), imeeT Tpu OCHOBHBIX THNA:
- KpYIJIO- WIM MEJIKOKJIETOYHAs IeTeHeparus;
-00pa3oBaHNE MHOTOSICPHBIX TUTAHTCKHUX KJIETOK (CUMILIACTOB);
- pa3BUTHE 04YAroB KJIETOYHOU Ipoiudepanuu, COCTOSIINX U3 HECKOIBKUX CIIOEB KIIETOK;
BxroueHus BISABISIOTCA B OKpallleHHbIX 10 PomMaHoBckoMy-I'MM3a Ma3kax U3 3apaxeHHbIX Ki1eTok. OHu
OBIBAIOT P03MHOQIIIBHBIE U Oa3oduibHbIe. [10 ToKanu3anmuy B KIETKE pa3inyaroT: - UTOIIa3MaTHYECKHE,
-SI/ICpHbIE, -CMEIIaHHble BKIIOYeHUS. CHUMIUIACTBl NPEJICTABIECHbBl THUIAaHTCKUMU MHOTOSJIEPHBIMU
KJIETKaMu (Harpumep, kieTku llanka, BbIBIsieMble PU TePIETUYECKUX MOPAKEHUSX ), 00pa3yOLIUIMUCS
B pe3ynbrate Moaupukanuu LIIM nu3ocomanbHbMH (pepmeHTamu. Pexe HaOmogaroT obpa3zoBaHue
CUHIUTHEB— OOJIBIIMX KOHIJIOMEPATOB LMTOIUIA3Mbl, COAEPKAIIUX COTHU M THICSYU SJEp CBA3AHHBIX
MexIy coboit kiertok. Obpa3zoBaHue CUHUIUTHEB 00ycioBieHo Moaupukanueil [{ITM moBepx-HOCTHBIMU
[JIMKONIPOTEMHAMU U XapaKTEPHO I TapaMUKCOBUPYCOB).

122. AGopTuBHas BUpyCHas HHPEKIUs
(AGOPTHUBHBIM THII — HE 3aBepuIaeTcss 00pa30BaHUEM HOBBIX BHPHOHOB, MOCKOJBbKY HH()EKIIMOHHBIHN
IpoIIecC B KJIETKE MPEPHIBACTCS HA OJJHOM M3 3TanoB. [loHas amuMuHaNNs BHpyca).

123. ®akTOpbI TATOTEHHOCTH BUPYCOB.

(PakTOopamMM MATOr€HHOCTH BUPYCOB SIBIISIOTCS: a/iIr€3UHbI, HYKJIIEMHOBBIE KMCIIOTHI, OEIKU U (PePMEHTHI.

AJre3uHbl — 3TO MPOTEUHOBBIE, IITUKOMPOTEMHOBBIE MIIH TIIMKOJIUIIONPOTEUHOBBIE CTPYKTYPHI, pacoio-
JKEHHbIE Ha BUPYCHOM CyII€pKarcuJe WM KalcCuae U BBINOJHsIomuUe (GyHKIM0 perentopos. Ilocpen-
CTBOM aJIT€3MHOB BUPUOHBI TPUKPEIUIAIOTCS K YyBCTBUTEIBHBIM KJIETKaM, UMEIOIIUM F'OMOJIOTUYHBIN BU-
PYCHOMY peLenTopy KJIETOYHbIM aHTHpenentop. Kierka, He MMeromas aHTUPELENTOPOB K aAre3nHaM
KOHKPETHOI'O BUPYCAa, JaHHBIM BUPYCOM HE MH(MULIUPYETCS, UYTO JIEXKHUT B OCHOBE BHI0BOTO UMMYHUTETA.
AHaJloTM4Hasi CUTyalus pa3BUBAeTCs MpH OJ0Kaae KIETOYHBIX aHTUPELENITOPOB JIEKApCTBEHHBIMU Bellle-
cTtBamMu. HykiienHOBBIE KHCIIOTHI — OCHOBHOM (hakTop maroreHHoctu BupycoB. Bupycusie PHK u JIHK
UHQEKIIMOHHBI — 00J1aJal0T CHOCOOHOCTHIO MPOHUKATH B KJIIETKU M 00€CIIeUNBATh PENPOTYKIIHIO BUPYCOB.
BupycHble reHOMBI cOZiepKaT FeHbl, TPOYKTHI KOTOPHIX 00eCeunBalOT MEPEKII0UeHNE pUOOCOM KIIETKH-
XO03s5IMHA Ha CUHTE3 BUPYCHBIX OEJIKOB, MPEXe BCEro, (PepMEHTOB, YUaCTBYIOIIUX B PEIIMKAIIUU BUPYC-
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HOW HYKJIEMHOBOM KHCIOTHL. biokaga kieroyHoro Metaboiu3Ma COMpPOBOXKIAETCS HApyLIICHHEM CIEIH-
¢dudeckux QYHKIMNA KICTKH; Pa3BUTHEM THIIOKCUU M aKTUBAIMH TIEPEKUCHOTO OKHUCIICHUS JIMTTHIOB, KO-
TOpOE BEJET K JeCTa0MIN3alK KJIETOYHBIX MeMOpaH U K ux paspymenuto. Bupycuasie PHK u JIHK sB-
JSIFOTCSL MHIIYKTOPaMU MPOJYKIUU KIIETKOW MHTepdepoHa, MOJEKYIbl KOTOPOTo (UKCHPYIOTCS Ha KIle-
TOYHBIX IUTOIUIA3MAaTHUYECKUX MeMOpaHaxX M SBJSIOTCS aKTUBAaTOPAMHU HATYPaJbHBIX KUIIEPOB, pas3py-
HIAIONINX WHQHUIIMPOBAHHBIC BUPYCAMU UHTEPHEPOHIIPOIYIIUPYIOIINE KIETKH. BUpyCHBIE HYKIICHHOBBIC
kucinoTsl pu uHTerpanuu B JJHK kineTkn-xo3smHa criocoOHbI BBI3BIBATh IMOO MYTAIlMH, BEAYIIHE K OIY-
XO0JICBOM TpaHC(POPMALIUU KIIETOK, JIMOO IMEPCUCTEHIINIO BUPYCOB. BUpycHbIe OSIIKM MOTYT BBI3BIBATh HH-
TOKCHKAIIMIO OpraHM3Ma KaK HEMOCPEICTBEHHO, TaK W 3a CYET CTUMYJSALUUU TUIEPIPOAYKIMH MaKpo-
daramu uHTEpieKUHA- 13 (SHIOTEHHOTO MUpOreHa) u pakTopa HEKpo3a onmyxosei-f (kaxektuHa). bemku
MHOTHX BHPYCOB CIIOCOOHBI MHAYIIMPOBATH KJIETOYHBIH amoNTO3 — MPOTPAMMHUPYEMYIO THOETbh KIIETKH.
BerpoeHHbIE B COCTaB CyNEpKAICHIOB B KJICTOUHBIC IIUTOILIA3MAaTHUECKHE MEMOPaHbI, BUPYCHBIC OCITKU
SIBIISTIOTCSI MAIIICHBIO JUTS T-KUJIEPOB M aHTHUTE, pa3pyIlalonnX BUPYCHH(DUIIMPOBAaHHBIE KJIETKU. benkn
HEKOTOPBIX BUPYCOB 00J1aJIAI0T KaHI[CPOTEHHBIM M MyTareHHbBIM JIeHCTBHEM. BupycHbie Oenku 001a1aroT
UMMYHOCYTIPECCUBHBIM JICHCTBHEM.

®depMeHTHI BUPYCOB YYacCTBYIOT B IPOHUKHOBEHUHU B KIIETKY W pa3JcBaHUU BUPUOHOB (HEHpamMHHM/A3a,
IPOTEa3bl), UHTETPAI[H BUPYCHOTO T€HOM B T€HOM KJIETKHU-XO351HA).

124. Ponp BuUpyCOB B BO3HMKHOBEHHMM HMMMYHOJOTMYECKMX pEaKIMi U B KaHLEPOIEHE3E.
(CormnacHo COBpEMEHHBIM JIaHHBIM, 3THOJIOTMYECKUMHU areHTaMu okosio 15% omyxoisieBbIXx HOBOOOpa3o-
BaHUN 4YelOBEKa SABIAIOTCA BUpychl. K TakuM BHpycamM OTHOCATCS: BUPYC T-KIETOYHOrO JIEHKO-
3a/mumdomer (human T-leukemia/lymphoma virus), Bupyc mmmynoxedunura yenoseka (BUY), Bupyc
nanwuiombl yenoBeka (BITY), Bupycel renatuta B u C, Bupyc Omnmreitna-bapp (BOb) u npyrue. Baxno
OTMETHUTh, YTO HEKOTOPBIE BUPYChI ACCOLMMPOBAHBI C OIIYXOJSIMHU TOJIBKO OJHOM JIOKaIU3al[UH, TOI1a KaK
Jpyrue — ¢ pa3sHbIMHU 370Ka4eCTBEHHBIMH HOBOOOPA30BaHUSMH, YTO, BEPOSTHO, OOYCIOBIEHO TPOMH3-
MOM BHUPYCOB K KJIETOYHBIM CUCTEMaM OIPEJIEICHHOI O THIA.

Bupyc T-knerounoro neiiko3a/mampombr (HTLV-1). HTLV-1 — 370 OHKOT€HHBII BHPYC, CIIOCOOHBII BbI-
3bIBaTh T-KJIETOUHBIN JIEHKO3/TUM(pOMY y B3POCIBIX, a TAKXKe TPONMUYECKUN CIACTMUECKUN Mapanape3 u
psi APYTHX HEOHKOJIOTHYECKUX 3a00sIeBaHUil.)

125. 3HaueHUE BUPYCOB JUUIsl MAKpOOpPraHU3Ma
(Bupychble nH(]EKIIUNU COCTABISAIOT MPe00IIaIaloIlyI0 YacTh HH(PEKIIMOHHOM MaTOIOTHH YeoBeka. Bupy-
Chbl 00ecreyrBal0T UMMYHHU3AIMI0O MaKpOOpraHu3Ma. B reHomMe BBICHIMX MPUMATOB CYILECTBYET I'eH, KO-
JTUPYIOIINI OEIOK CHHIINTHH, KOTOPBIH OB TPUBHECEH PETPOBUPYCOM.)

126. [lepeuncnuth npsiMple METO/BI UCCIEAOBAHNS KIMHUYECKOTO MaTepuaia Ha Hajludue BU-
pycoB
(HemocpenctBenHoe uccienoBaHUE MaTepualia Ha HaJlMYuMe BUPYCHOTO AHTUIEHA WM HYKJIEWHOBBIX
KHCIOT  (DJEKTPOHHAs  MUKPOCKONMS;  HMMMYHHAas  DJIGKTPOHHAasT  MUKDOCKOINMS,  PEaKIHs
UMMYHOQII00pECEHINH (TIpsiMasi U HEeTIpsiMasi); MMMYHO(QEPMEHTHBIN aHaIu3; paliOMMMYHHBIA aHaIH3;
IIUTOJIOTUYECKHE METO/IbI; MOJIEKYJIIPHbIE METOIbI: MOJIEKYJIApHast THOpUIU3AIs HYKJIEHHOBBIXKUCIIOT;
nonuMepasHas nenHas peakuus (I1L[P); ummyHoxpomaTorpaduueckuit ananus).

127. CyTb 3JI€KTPOHHON MUKPOCKOIIMH
(DneKTpOHHBIN MUKPOCKOM, TPUOOpP, KOTOPBIM MO3BOJISET MOIY4aTh CUIBHO YBEIWYEHHOE M300paskeHHe
00BEKTOB, MCIONB3Ys JUIsl UX OCBELIEHUS 3JIEKTPOHBI. DIIEKTPOHHBIH MHKpockom (OM) maer BO3MOXK-
HOCTb BUJIETH JIETANIU, CIUIIKOM MEJIKHE, YTOOBI UX MOT pa3pelInTh CBETOBON (ONTHUYECKUIT) MUKPOCKOII.
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[IpoceeunBatonias M paboTaeT Mo cxeMe MPOXOAAIINX AIEKTPOHHBIX JIydeil B OTIMYHE OT CBETOBOTO
MeTauIorpauyeckoro MUKpPOCKOIa, B KOTOPOM H300paxeHne GopMHUPYeTCsl OTPa)KEHHBIMU CBETOBBIMU
ay4yamu. VICTOUHUK CBETa B RJIEKTPOHHOM MHKPOCKOIIE 3aMEHEH UCTOYHUKOM JIEKTPOHOB, BMECTO CTEK-
JSIHHOM ONTHMKHM MCIHOJB3YIOTCS 3JIEKTPOMAarHUTHBIE JIMH3bI (A1 MPEIOMJICHHS 3JIEKTPOHHBIX JIydei)
PactpoBast DM ocHOBaHa Ha 30HAMPOBAHUU IOBEPXHOCTH M3Y4aeMOro o0pasla 3JIEKTPOHHBIM 30HIOM.
CyIHOCTh METOJIa COCTOUT B TOM, YTO MOBEPXHOCTh MAaCCUBHOI'O 00paslia 00iiyyaeTcs TOHKO c(okycu-
pOBaHHBIM (AHaMeTpoM /10 5-10 HM) MYYKOM 3JIEKTPOHOB - TaK HA3bIBAEMBIM 3JIEKTPOHHBIM 30HA0M. I1y-
YOK 3JIEKTPOHOB COBEPIIAET BO3BPATHO-NOCTYNATEIbHOE ABMKEHHE IO JIMHUM WM pa3BEpTHIBACTCS B
pacTp - COBOKYITHOCTh OJIM3KO PacIOJIOKEHHBIX MapalIeNIbHBIX JTUHHUH, BIOJIb KOTOPBIX ITY4OK 3JIEKTPO-
HOB 0oOeraeT BbIOpaHHBIH /17151 UCCIIEJOBAHUS YIaCTOK IIOBEPXHOCTH).

128. [Mpsamas u Henpsimast peakius MMmyHoduroopecueHmu (PU®) s oOnapyxeHus: Bupy-
COB

[Tpsimoit metoq PUUD ocHOBaH Ha TOM, YTO aHTUT€HBIBUPYCOB, 00pabOTaHHBIE UMMYHHBIMH CHIBOPOTKA-
MU C aHTHTEJIaMH, MEYCHHBIMH (DITFOOPOXPOMAaMHU, CIIOCOOHBI CBETUTHCS B Y D-Tydax JTFOMHUHECIICHTHOTO
Mukpockomna. baktepunu B Mazke, 00paboTaHHbIE TAKON JTIOMUHECIUPYIOIIEH CHIBOPOTKOM, CBETATCS MO
nepudeprn KISTKH B BHIE KaliMbI 3eJIeHOTO IBeTa. Henpsimoit meton PY® 3aknrodaercs B BBISIBICHUU
KOMIUIEKCA aHTUTEH - QHTUTENO C MOMOIIbIOAHTUIIIO0YIMHOBON (MPOTUB aHTUTENA) CHIBOPOTKU, MEUCH-
HOU (pirroopoxpomoM. J[Jist 3TOro Ma3ku U3 B3BeCH MUKPOOOB 00padaTHIBAIOT aHTUTEIIAMH aHTUMHUKPOO-
HOM KpOJIMYbel JUAarHOCTUYECKON CHIBOPOTKHU. 3aT€M aHTHUTENa, HE CBS3aBIIMECS aHTUT€HAMU MUKPOOOB,
OTMBIBAIOT, & OCTAaBIIMECS HA MUKPOOax aHTUTENA BBIABISIOT, 00padaThiBass Ma30K aHTUTIIOOYITHHOBON
(aHTUKpOJINYBEIT) CHIBOPOTKOM, MeueHHOU (rmroopoxpomamu. B pesynbrare 0O6pazyeTcsi KOMIUIEKC MHK-
po0 + aHTUMUKPOOHBIC KPOJIMYBU aHTHTEA +AHTHKPOIMYbY aHTHTEINA, MEUYEeHHBIC (DITF0OPOXPOMOM. ITOT
KOMIUIEKC HaOJII01al0T B JIIOMUHECIIEHTHOMMUKPOCKOIIE, KaK U MPU MPSIMOM METOJE.

129. Nmmynopepmentasiit ananu3 (UDA) nins oOHapykeHus: BUPYyCOB
(MmmyHOpepMeHTHBIN aHanu3. AHTUTeNna, MeueHble (epMEHTAMH, CBSI3bIBAIOTCS C AHTUTEHOM (BUDY-
COM), ¥ TaKO¥W KOMILIEKC OOHapyKUBaeTcsl mpu go0aBieHun cyocrpara 1 gpepmenta. [locie odpazosa-
HUSI MYMMYHHOTO KOMILIEKCA B CUCTEMY BHOCST cyOCTpaT, pacuieriieMblii (epMEeHTOM, YTO MPUBOJUT K
OKpAIIMBAHUIO CPEIbl B KENTO-KOPUYHEBBIN (IIPU MCIIONB30BaHUH TICPOKCHIA3BI) WM HKEITO-3EIEHBINA
1BeT (Ipu Ucnosib30BaHUU (pocdaraspl). Paznuyarot npsiMoit ¥ HenpsIMON BapUaHTBI. )

130. Pagmoummynnslit ananus (P1A)
(Panmonmmynnsiit ananus (PUA), Takxke paInoMMMYyHOJIOTUYECKUH UITM U30TOMHBIA MMMYHOJIOTHYE-CKHUI
anamm3, (anri. Radioimmunoassay, RIA) — MeTox KOJHYECTBEHHOTO OIpPEEICHUSI BHPYCOB B

OMOJOTUYECKHUX KHUJIKOCTSIX, OCHOBAHHBIN Ha KOHKYPEHTHOM CBSI3bIBAHUHM MCKOMBIX CTAOMJIbHBIX U aHa-
JIOTMYHBIX UM MEUEHHBIX PaJUOHYKIIUIOM BELIECTB CO CIEHU(PUUECKUMH CBSA3BIBAIOIIMMHU CUCTEMaMHU, C
MOCNEAYIOUIEH IeTeKIMel Ha CIeMabHBIX CUETYMKAX — PaAHOCIEeKTPOMETpPAX.)

131. MonexynsipHast THOpUIU3ALUS HYKIEUHOBBIX KUCIOT
(Metozn ocHoBaH Ha rubpuamnzanuu komriementapubeix HuTe JIHK nnum PHK ¢ oOGpasoBanueM nByHU-
TEBBIX CTPYKTYP U BBISBIECHUH MX C MOMOIIBIO METKHU. {7151 3TOM 1ienn ucnodb3yrores cnennaibabie JJTHK-
win PHK-301151, MeueHHble n3oTonoM (32P) unu 6MOTHHOM, OOHAPYKHUBAIOIIME KOMILIEMEHTAapHbIE HU-
i JIHK nnu PHK).
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132. [Tonmumepasnas uennas peakuus (I1LIP), cyts, Bapuantsl ITLIP

(ITIIP OcnoBana Ha mnpuHnuie ecrecrBeHHoW perunkanuu JIHK. Cyrtep Meroma 3akmrodaeTcss B
MHOTOKPAaTHOM [IOBTOPEHUU LIUKJIOB cCHUHTe3a  (aMIUIM(UKAIIH) BUpYC-CHIEIIM(PHUECKON
nocnenoBatenbHocTH JIHK ¢ momombio TepmocTadbmibpao Taq JJHK-monumepassr n ipyxcrienuguieckux
3aTpaBOK — TaK Ha3bIBaeMbIX MpaiimepoB. BHOBE cuHTe3upoBanubie ¢pparmentsl JJHK ciyxar B kauectBe
MaTpULbl AJI CHHTE3a HOBBIX HHUTEHW B CIEAYIOLIEM IUKJIE aMmIUIM(UKANKU, 4TO MO3BOJIsIeT 3a 25-35
[UKIIOB HapaboTaTh JOCTATOYHOE YMCIO Komui BbIOpaHHOTOo yuactka JIHK mist ee ompeneneHus
pa3IMYHBIMH METO/IaMU).

133. HNmmyHOXpomarorpaduyecKkuii aHaJIN3 JUISL OOHapyKEHHS BUPYCOB
(MmmyHOXpOMaTOrpaduueckuil aHaju3 — 3TO METOJ ONPEIENCHHUs] HAIU4YHUsS OIpEesIeHHbIX KOHICH-
Tpaluii aHTUTEHOB BUpPYyca B OMOJIOTHUECKUX MaTepuanax (Moya, ejbHas KPOBb, CHIBOPOTKA WIIM TUIa3Ma
KPOBH, CIIFOHA, KaJl U T. [1.).

134. [{uTonornyeckne METO bl UCCIIEIOBAHUS BUPYCOB
(Boinenenue (u3osAnusl) BUPYCOB M3 KIMHUYECKOTO Marepuaja M HICHTU(UKALUS— OJUH U3 CaMbIX
CTapbIX M TPYIOEMKHX METOJIOB JAUArHOCTUKH. OIHAKO M CETOJHS BBIJICICHUE BHpYyCa C MOCIETYIOMEH
UICHTU(QUKALMEH C MOMOILBIO OJHOIO M3 COBPEMEHHBIX METOAOB SBIISETCS Hauboyee J10OCTOBEPHBIM
METO/IOM JMAarHOCTUKH — TaK Ha3bIBAEMBbIN "30710TOM cTangapt").

135. Brissnenune tenen babema—Herpu B nutoriazMe KIeTOK

(Ha cerognsimnuii AeHb B BETEPUHAPUU MPUMEHSETCS €IUHCTBEHHBIM MH(GOPMATUBHBIM U JOCTATOYHO
TOYHBIM METOJI AMATHOCTUKH OCIICHCTBA Y )KMBOTHBIX. DTO TIOCMEPTHOE HMCCIICIOBAHUE CPE30B aMMOHO-
BBIX POT'OB T'OJIOBHOTO MO3Ta U 0OHapyKeHHe B HUX crienuuueckux BKIOYeHH - Tener badema-Herpu.
Tenbia badema-Herpu Takxe mpucyTCTBYIOT B LIUTOILIA3ME HEHPOHOB, TUIITIOKaMIIe, KieTkax [lypkuabe
KOpBI MO3K€YKa, CTBOJIE MO3Td, TUIIOTAJIAMYCE U CIMHHOMO3IOBBIX TaHIIMAX. J[aHHBIE TenpLa IPUCYT-
CTBYIOT B TOJIOBHOM MO3T€ TOJIBKO MPHU OCMICHCTBE, HAJTMYHE UX TIPU APYTUX 3a00JEBaHUSX, B TOM YHCIIE
U TIpu 3a00JIEBAaHUSAX LIEHTPATBLHON HEPBHOM CUCTEMBI, HE 3a(pUKCHPOBAHO. )

136. KynbeTuBHpOBaHNE BUPYCOB B POJUIEPHBIX KYJIbTYPaX U B CYCHEH3MPOBAHHBIX KYyJIbTypax
(TkaneBbI€ KyIbTYpPbI WM KJIETOUHBIE KYJIbTYpbl — KJIETKH, BbIpallleHHbIE BHE OPraHU3Ma Ha UCKYCCTBEH-
HBIX NMUTATEIbHBIX cpeAax. /Jyig uX NpUroTOBIEHUS UCIOJB3YIOT Yallle BCEro SMOPHOHAIBHBIE U OIyXO-
JIeBbIe TKaHU. MeTOo/T TKaHEBBIX KyIbTyp paspadoraH [[x. Dunepcom B 50-¢ rompl. BOTBIIMHCTBO BUPYCOB
CIOCOOHO Pa3MHOXKAThCSl B KYJNbTypax KIETOK. J[JIs KaXka0ro BUpyca MOXKHO NOJ00paTh Hanbosee 4yB-
CTBUTEJIbHYIO KYJIBTYpYy KJIETOK. BBIBalOT KyJNbTypbl pacTyIIMX TKaHEH W MepeXuBarolnX TKaHel (yTpa-
TUBIIUX CIIOCOOHOCTbH K POCTY).

Cy11ecTBYIOT TpH TUIIA PACTYILUX TKAHEBBIX KYJIBTYp:

a) OJTHOCJIOMHBIE TKAHEBBIE KYJIbTYphl — KJIETKU NMPUKPEIUISIIOTCA U PacTyT B BHJIE CIUIOIIHOTO MOHOCIOS
10 MIOBEPXHOCTHU CTEKJIa TaOOPaTOPHON MOCYIbI;

0) KyJIbTYpPbI CYCIIEH3UPOBAHHBIX KJIETOK — KJIETKH PAcTyT M Pa3MHOXKAIOTCS BO B3BEILIEHHOM COCTOSTHUH;
B) OpraHHbI€ KyJbTYphI - KyCOUKH OPraHOB KUBOTHBIX U UEJIOBEKA, BHIpAIIIBAEMbIe BHE OpraHU3MA.
OnHoOCNOWHBIE KYIbTYphl — OCHOBHBIE KYJIbTYphl. Pa3nuuaror: a) mepBUYHbIE — KJIETKU 3TOH KYJIbTYpbI
JeNATCS OAMH pa3, MOATOMY Kax bl pa3 HE0OX0IUMO BHOBb MOJy4YaTh KyJIbTYPY TKaHHU; Yallle BCETO UC-
HOJIB3YIOT SMOPHOHANIbHBIE TKAHU U OIYXOJIEBbIE TKAHU B3POCIIOr0 YEIOBEKa,;

0) mostynepeBUBaeMble — KJIETKH JIesTest 10 50 pa3, coxpaHsisi AUIIIOUTHBIA HAOOP XPOMOCOM; UX MOKHO
NepeBUBaTh HECKOJIBKO pa3; UCIOJb3YIOT JUIUIONIHBIE KIETKH 4YesoBeka (pruOpoOIacTbl yelIoBeuecKoro
SMOpHOHA, TUTUIONIHBIE KIETKH JIETKUX YEI0BEKa);
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B) MEPEBUBAEMBIE — KJIETKU KYJIbTYPBI IIOCTOSHHO AETATCA B YCIOBHUSAX in Vitro (BHE OpraHu3Ma), o3ToMy
UX MOYKHO TIEPEBUBATh HEMPEPHIBHO; WX TOTOBSAT W3 JIMHUHN KJIETOK, KOTOPBIE XOPOIIO Pa3MHOXKAIOTCS B
TEYCHHE MHOTHUX JIET; YaIlle BCETO ATH KYJIbTYPHI MOIYUYAIOT U3 OIMYXOJIEeBBIX KIeTOK. [lomyueHo okono 200
ITAMMOB TaKMX KJIETOK: mTaMM L (M3 KylbTypbl MBIIIMHBIX (uOpobiactoB), mramm Hela (u3 kapiu-
HOMBI IIEWKH MaTKM), mramm Hep-3 (13 mumbon1HoN KapuuHOMBI) U T. 1.

[lepBUYHBIC ¥ TIEpEBUBACMBIC JIMHUK KJIETOYHBIX KYJIBTYP MOTYT OBITh 3arpsi3HCHbI HEM3BECTHBIMU BUPY-
caMmH, B TOM YHCJI€ OHKOT€HHBIMH, 3TO OTPAaHUYHMBAET UX MPUMEHEHHE, 0COOEHHO B MPOU3BOJICTBE BaK-
1uH. Bee paboThl ¢ KyIbTypaMu KIETOK TPEOYIOT CTpOXKaluIIero coOIroIeHus mpaBmil acenTHKU. K Kyib-
Type KIETOK J0OaBISAIOT aHTUOMOTHKH MTPOTHB OAKTEPUAIIBHOTO 3arpsi3HEHMSL. )

137. Peakrus remancopOomumu

(T'emamcopOrust — aIcOpOIUS SPUTPOIIMTOB HA ITOBEPXHOCTH MOPAKCHHBIX BUPYCOM KIIETOK.

+Meronuka p-un. B npobupku ¢ 3apakeHHBIM BUPYCOM KyJIbTypoi Tkanu BHOCAT 0,2 mi 0,4%-Hoil B3Be-
cu ApUTpoUTOB. [IpOOUPKK BCTPSAXUBAIOT U OCTABJISIOT B HAKJIOHHOM MOJOKE€HUU. [|TUTETbHOCTh KOH-
TaKTa SPUTPOLIMTOB C KJIETKAMHU 3aBUCUT OT TEMIIEpaTypbl MHKYOAIlMu W BHUJA BUpyca. YUeT peakiuu
MIPOU3BOJIAT MO/ MAJIBIM YBEIIMYCHUEM MUKPOCKOIIA TI0CIIe HENMPOAOKUTEIHFHOTO TIOKAYMBAHUS TIPOOUP-
KU 711 OT/AETICHHs HeaJcOpOMPOBAHHBIX 3PUTPOIMTOB OT MOBEPXHOCTH KJEeTOK. IIpu BHpycHOU reman-
COpOIMH 3PUTPOIUTH TPOYHO (PUKCHPOBAHBI HA KIETKAX M COXPAHSIOTCS HA HUX rmociee 1-2 KpaTHOTo
OTMBIBaHUS. AJICOPOUPYSCh HA MIOBEPXHOCTH MOPAKEHHBIX BUPYCOM KIIETOK, SPUTPOLIUTHI 00Pa3yIOT Xa-
paKTEepHbIE CKOTUICHHUS. )

138. CepoamnarHocTuka 11t 0OHapyKEHUSI BUPYCOB
(Ceponoruyeckasi TMarHOCTHKA, OCHOBAHHAsI HA YCTAHOBJICHUU 3HAYMTEIILHOTO MPUPOCTA AHTUTEIN K BHU-
pycaM B TCUCHUC 0oJIe3HU: peakuuia MaCCHBHOM réeMarrjJIroTUHallur,; peakuus TOPMOXKCHUA IeMarrjitoTu -
HAllU¥; PEaKIUs CBA3BIBAHUS KOMIUIEMEHTA; UMMYHO(QEPMEHTHBIH aHaAIN3)

139. Peaxrus Topmoxenus remarrirotuHanuu (PTIA)
(Mcnonb3yercs Ui TUArHOCTUKU 3a00JIeBaHUM, BBI3BAHHBIX I'€MarrilOTHHUPYIOIIMMH BHpycamu. OHa
OCHOBaHA Ha CBS3BIBAHMM CTaHJAPTHOTO BUpYyca (BUPYCHBIH AMAarHOCTHKYM) C aHTUTEJIAMH CBIBOPOTKH
6onbpHOTO. IIpy OTCYTCTBUM crieM(PUUECKUX AHTUTEN SPUTPOLMTHI ArriIIOTUHUPYIOTCS BUpycoM (dop-
MHUPOBaHHE XapaKTEPHOTO "30HTUKA").

140. Peakiust cBsI3pIBaHUS KOMITJIEMEHTA JI71s1 OOHAPYKEHUSI BUPYCOB
(PCK sBnsieTcst o1HOU W3 TPAIUITMOHHBIX CEPOJIOTMUECKUX PEAKIIUN U MCIOIB3YETCs NIl TUarHOCTHKU
MHOTUX BHUPYCHBIX MH(EKIUH. B peakuuu mpUHUMAIOT y4acTHe JBE CHUCTEMBI: aHTHUTEJA CHIBOPOTKH
0OJILHOTO + CTaHJAPTHBIM BUPYC U APUTPOIUTHI OapaHa + aHTUTENA K HUM, a Takke KomIuieMeHT. [1pu
COOTBETCTBUU aHTUTEN M BUPYCa 3TOT KOMIUIEKC CBS3BIBAET KOMILIEMEHT U JIU3Kca OapaHbUX IPUTPOIH-
TOB HE MPOMUCXOAUT (mosioxkutenbHas peakuus). [Ipu orpunarensHoit PCK kommiuemeHT crocobcTByeT
JU3UCY IPUTPOIIUTOB. )

141. Peaxiust maccuBHOM reMarrIrOTHHALUH 17151 OOHAPY>KEHHs BUPYCOB
(PII'A — arrroTHHAIMS CEHCUOMIN3UPOBAHHBIX BUPYCHBIMU aHTUT€HAMH SPUTPOLIUTOB B MPUCYTCTBUU
a"turten. Ha sputpounTtax MoryT ObITh COpOMPOBAHBI JHOObIE BUPYCHI, HE3aBUCUMO OT HAJMYUS UM OT-
CYTCTBHUS Y HUX T€MarTJIOTUHUPYIOIIEH aKTUBHOCTH )

142. N®PA nnst noncka NpoOTUBOBUPYCHBIX aHTUTEI
(MDA npumensiercss [Uisi OINpeleNeHuss aHTUTeNl B cbiBopoTke. Ha TBepayoo ¢asy (aHO JyHOK
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MOJIMCTUPOJIOBLIX TUIAHIIET) COpOMpYeTCs BUPYCHBIA aHTUreH. [Ipw H00aBICHHH COOTBETCTBYIOIIUX
AQHTHUTEN, HaXOMSIIUXCS B CBHIBOPOTKE, MPOUCXOJUT UX CBSI3bIBAHUE C COPOMPOBAHHBIMU AHTHUTCHAMHU.
Hannure MCKOMBIX aHTUTEN OOHAPYKUBAETCS C MOMOIIBI0 aHTHU-AHTHUTEN (HAmpuUMep, YEIOBEYCCKHUX),
KOHBIOTHUPOBAaHHBIX ¢ (epMeHTOM (mepokcumaszoii). JloGaBimeHue cyOcTpara W peakius cyocTpar —
(GepMEHT Jar0T OKPACKY).

4. NOPAIOK NPOBEJEHUA 1
KPUTEPUU OHEHUBAHUA ITPOMEXYTOUYOU ATTECTAIIUN

4.1. Tlopsiaok NpoBeaeHNs MPOMEKYTOYHOI aTTeCTAlHH

[TpomexxyTouHas aTTecTalus MO0 AUCHUILIMHE — dK3aMEH, KOTOPBIA ciaercsi B popMe OTBETa Ha
BOIIPOCHI, TIPEJICTABIICHHBIC B OmiieTe. B paMkax TeKymiero KOHTPOJIsi B TCYCHHE CEMECTpa JUIS OLCHKH
3HAHUIl, YMEHHI, HABBIKOB, MOJYYaeMbIX B XOJ€ M3YUYCHUs JUCUUILIMHBI, YIUTHIBACTCS KOJICKTUBHOE
BBITIOJTHEHHE JT1a00paTOPHBIX paboT, (HOPMYIUPOBKA BHIBOJIOB.

Kputeprem ycrnemHocTd OCBOCHHs Y4eOHOro marepraia M0 OKOHYAHHMIO Y4eGHOro cemecTpa
(HpOMC)Ky’TO‘-IHa?I aTTCCTaIII/Iﬂ) SABJICTCA SKCIICPTHAA OLCHKA IPEIIoAaBaTeiisad, YYUThIBAIOIIas: TCKYIIYIO
yCIIEBaeMOCTh B TCUCHHUE ceMecTpa (coOece10BaHM s, TECThI, KOJUJIOKBUYMBI), BBINOJIHEHHE JIAOOPATOPHBIX
pabor. Kpome ToOro, skcmepTHas OIICHKa MPENOJaBaTelii MOXET OCHOBBIBATHCS HA PETYJISIPHOCTH
HOCCIICHHsT 00sI3aTeNbHBIX YUeOHBIX 3aHSTHI, YCICIIHOCTH BBIMOIHECHUS YCTAHOBJICHHBIX HA IAaHHBIH
cemecTp 00BEMOB pabodeid mpOTrpaMMBI.

4.2. KpnTeplm OICHUBaAHUA l'[pOMe)KyTO‘{HOi/Jl aTTeCTaluu 110 BUAAM OLCHOYHBLIX CPECACTB

4.2.1. KpuTepuu olleHNBAHUS OTBETOB HA BOMPOCHI
«OTANYHO» — CTYACHT TIIyOOKO U MOJHO BJaJIeeT CoAepKaHueM y4eOHOro MaTepuaia u MOHATUHHBIM
anmapaTroM; yMeeT CBSI3bIBaTh TEOPHIO C MPAKTUKOMN, UJUTFOCTPUPOBATH TPUMEPAMH, (haKTaMu, JTaHHBIMHU
HAaYYHBIX UCCIIEA0BAHNN; OCYLECTBIIIET MEKIIPEAMETHBIE CBA3H, ITPEIOKEHUS. JlenaeT BBIBOJBI; J10-
TUYHO, YETKO. SICHO M KpaTKO U3JIaraeT OTBETHI Ha MOCTABIIEHHBIE BOIPOCHI, YMEET 000CHOBBIBATH CBOU
CYXACHHS U MTPOo(ecCHOHATEHO-TUYHOCTHYIO MO3UIIUIO TI0 U3J1araeMoMy Borpocy. OTBET HOCUT caMo-
CTOSITENIbHBINA XapakKTep.
«X0opomIo» — OTBET CTYJIEHTa COOTBETCTBYET YKa3aHHBIM BbILIE KPUTEPUAM, HO COAECPIKAHUE OTBETA
HMMeEET OT/ICJIbHBbIE HETOYHOCTH (HECYIIIECTBEHHBIC OMMOKHM) B U3JI0’KEHUH TEOPETUUECKOTO U MPaKTHYe-
CKOTO MaTepuasa, OTIMYAETCs] MEHbIIEH 00CTOSITENFHOCTHIO, TTyONHOM, 000CHOBAaHHOCTHIO U TTOJTHOTOI;
JOTMYIIEHHBIE OMMOKHU UCTIPABIISIOTCS CTYJEHTOM MOCTE TOTIOJHUTEIBHBIX BOITPOCOB MPETOIaBaTEIIs.
«Y TOBIIETBOPUTEIHHOY» — CTYJIEHT OOHAPYKUBAET 3HAHUE M TOHUMAHUE OCHOBHBIX TMOJOKEHUIN ydeOHO-
ro Marepuana, HO U3J1araeT €ro HerojaHoO, HEMOCJIEI0BATEIbHO, TIOMYCKAeT HETOYHOCTH U CYIIECTBEHHBIE
OIIMOKY B ONPEICIICHUN TTOHATUN, (OPMYTHUPOBKE MOJIOKESHUIA, HE TPUBJICKAET JJIs apTyMEHTaIlUH OTBE-
Ta OCHOBHBIE MOJIOKEHUS UCCIE0BATEIbCKIX, KOHIIENTYAJIbHBIX 1 HOPMATHUBHBIX JOKYMEHTOB, HE YMEET
000CHOBATh CBOM CYKJICHUS; HA0JII01aeTCsl HApYIICHUE JTIOTUKH H3I0kKeHHs. OTBET OTJIMYAETCSI HU3KUM
YPOBHEM CaMOCTOSITENILHOCTH, HE COAEPKUT COOCTBEHHOM MpodeccroHaIbHO- TUYHOCTHON MO3UIINH.
«HeynoBneTBOPUTENBHO» — CTYJIEHT UMEET pa3po3HEHHbIC, OECCUCTEMHBIC 3HAHMS: HE YMEET BBIIETATh
TJIAaBHOE W BTOPOCTETICHHOE; IOMYCKAET OMUOKH B ONPECICHUH TIOHITHI, (POPMYIUPOBKETEOPETHIECKUX
MOJIOKEHU M, UCKAXKAIOIIHUE UX CMBICIT; HE OPUEHTUPYETCS B HOPMATUBHO- KOHUENTYaJIbHBIX, TPOrPaMMHO-
METOJUYECKHUX, UCCIIEeIOBAaTeNIbCKUX MaTepHalax, 0ecopsA0YHO U HEYBEPEHHO H3JlaraeT MaTepuai; He
YMEET COCAUHATH TEOPETUUYECKHE MOJIOKEHUS C MEAArOTUUYECKON
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HpaKTHKOﬁ; HC YMCCT NIPUMCHATL 3HAHUWA IJIA 000CHOBaHUS ¥ O0OBSICHECHUS q)aKTOB, HC yCTaHaBJIMUBACT
MCXKIIPCAMETHBIC CBA3H. He BJIaJceT (baKTI/I‘IeCKI/IM MaTcpHraJioM.

4.2.2. IlopsiioK OlleHKH Pe3yJIbTATOB /IJI HHBAJIHU/I0B

OcoOeHHOCTH MPOBEACHUHU MPOLIETYpPhl OLIEHUBAHUS PE3YJbTaTOB OO0Y4YEeHUsS] MHBAIUIOB U JIUI] C
OTpaHHYEHHBIMHA BO3MOKHOCTSIMH 3JI0POBBSI 0003HAUEHBI B pabodeli mporpaMme JUCIUILTUHBI (MOTYIIS).

4.3. Pe3yabTaThbl IPOMEKYTOUHOI aTTeCTAMU U YPOBHU ChOPMHUPOBAHHOCTH KOMIIETEH M i

IIpy nmoaBeneHMN UTOTOB YUUTBHIBAKOTCS PE3YJIBTATHI TEKYIEH arTecTanyy. MITOoroBelil KOHTPOJIb 1O
JMCLUIUIMHE IPOBOAUTCS B popmMe sk3ameHa. Ha sk3aMeHe CTyAeHT oTBeuaeT Ha Bonpockl ousera. K crnave
9K3aMeHa JIOMYCKAIOTCS CTYJEHTHI, KOTOpble UMeloT He MeHee 80% IMOCEIICHHBIX 3aHSATUH, UMEI0- IIHe
HOJIOKHUTEJIbHBIC OLIEHKU 32 YCTHBIE OTBEThl Ha NPAKTUYECKUX U JAOOPATOPHBIX 3aHATUSIX U B KOH-
TpOJbHBIX TecTax. CTYJEHT UMEET MPaBO MOTacUTh CBOKO 33J0JKEHHOCTh BO BPEMsI TEKYLIUX KOHCYJIb-
TalUi WK B XOJI€ UTOTOBOW aTTECTALlUN.

YpoBHU CHOPMUPOBAHHOCTH KOMIIETEHIIUH ONPEEIAETCS MO CAEAYIOIUM KaTerOpHsIM.

1. IToporoBelii ypoBeHb: npenoiaracT GopMupoBaHHUEe KOMIETEHIIMI Ha HA4YaIbHOM YpOBHE: 3Ha-
HHUE COJEpKaHMs TMOHATHHA, Pa3HOOOpa3ue MUKPOOPTAaHU3MOB B NMPHUPOJIE, OTIIMIUTEIbHBIE OCOOCHHOCTH
YCJIOBHO-ITATOT€HHBIX MMKPOOPraHU3MOB, BIIaJICHUE HABbIKAMH I10CEBA MUKPOOPTaHM3MOB B IIUTATEJIb-
HBIE CPEJIBL.

2. Ba3oBblii ypoBeHb: Ipeanosiaraet (GopMUPOBaAHUE KOMIIETCHIMH Ha 0oJjiee BHICOKOM YPOBHE:
3HaHUS O BHIOOPE KIMHUUYECKOI0 MaTepuasa U MUTATEeJIbHbIX CpPeJl JUIsl €ro 0CEBA, O KyJIbTYPaJIbHbIX Me-
TOJaX BBIACICHUS U UACHTH(PHUKAIMN KIMHUYECKU 3HAUUMBIX OaKTepHii, METO/1aX dKCIpecc- TUarHOCTHKH,
BJIaJICHUE METOIaMH [10CeBa MaTepHaa.

3. IpoaBHHYTHII ypoBeHb: npenoiaraeT GopMupoBaHre KOMIETEHLIMH Ha BBICOKOM YpOBHE, TO-
TOBHOCTb K CaMOCTOSITENIbHOM NpodeccuoHanbHON AesTenbHocTH. DOopMHUPYIOTCS CUCTEMHBIE 3HAHUSL 00
YCIIOBHO-ITATOT€HHBIX MUKPOOPIaHMW3Max, UX 3HAYEHUM B PA3BUTHUH MATOJIOTMUYECKOTO Ipolecca, IpHUH-
UMbl BBIACIEHUS MHUKPOOPTaHU3MOB, OLEHKAa ITHOJOTHYECKOW 3HAYMMOCTH BBIIIEJICHHBIX MHKPOOOB,
pelleHNe CIIOKHBIX 3aJ1a4, 3HAaHWE KOHTPOJIS KauecTBa JJabOpaTOPHBIX MCCIEI0BaHUNA, HOPMAaTUBHOM J10-
KYMEHTAIUHU.

Hns yoosnemeopumenvHou (MONOKUTENBHON) OLIGHKM 3HaHUH TpeOyeTcss MUHUMYM 0a3086bilil
VposeHb YCBOEHHs y4eOHOT0 MaTepuania.

Oco6eHHOCTH TPOBEIEHHs MPOLEAYPhl OLIEHUBAHUS PE3yJIbTaTOB O0YUYEHHs Y MHBAIMJIOB U JIUIL C
OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0pOBBSl 0003HaU€HbI B paboueil porpaMMe AUCIUILIIUHBL.
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