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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. Ilepeyenb KoOMIeTeHUHI, (pOpMHPYeMBbIX B IpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbLHON NPOrpaMMbI
ITponecc ocBoeHUs AMCLMILIMHBI HAIPABIEH Ha OBJAJCHHUE CIENYIOLUMU

KOMIICTCHIIUSMM

C1niocoOHOCTEIO OCYHMCCTBIATD IICAATIOTMYCCKYHO ACATCIbHOCTG HAa OCHOBC

cneruanbHbIX HayuHbiX 3HaHui (OIIK-8);

CriocoOHOCTE MCIIOIB30BaTh TCOPCTUUCCKUC N IMPAKTHUYCCKUC 3HAHUA IJIA

MOCTAHOBKM W PEUIECHUS MCCIEN0BATEIbCKUX 3ajad B MpPeaMETHOW obnactu (B

COOTBETCTBHH C MPOQPUIEM U YPOBHEM O0yUeHHUsI) U B 00J1acTH 00pa30BaHMUS

(TTK-1).

1.2. Jranbl ¢popMUPOBAHMA KOMIETCHIHMHA W CPeACTBA OLCHUBAHMS

YPOBHS UX ¢OPMHPOBAHHOCTH

Jdransl popmupoBanus | Komnerenuuu KonTpoJubHo-
KOMIIETeH Uil OlICHOYHbIe cpeacTBa /
CIoco0 OLeHUBAHUA
Knaccuduxanus, mopdomnorus u OIIK-8, VYcrHblit onpoc.
yIBTPACTPYKTypa OaKkTepuil. K1 IIpuroroieHue
Mopdoorust KOKKOB M IaI04ex. MHKPOOHOJIOTHIECKOT0
npernapara. Okpacka
[IpocTeie METOIBI OKPACKH.
IIPOCTBIM METOJIOM.
Mopdomnorus u3BuTHIX Hopm OIIK-8, TecToBbIi KOHTPOJIb.
MHKpPOOpPraHu3MoB. Karicyisl. K- 1 IIpurorosieHue
CnopsL. XXrytuku. Oxpacka 1o MHKp06H°H0mquKIg‘
Mpenaparos. Kpacka
['pamy, no bypu-I ' uncy, no [uro- perap P
CJIOKHBIMH METOJIAMHU.
Hunbceny.
[IuTanre MUKpOOPraHU3MOB. OIIK-8, YcTHbIN ornpoc.
[IutarenbHbIE CpEabI, UX K1 Ipurorosnenue
knaccuuKanys, TpeOOBaHus, MHKPOOHOTIOTHIECKOTO
npermnapara. Okpacka
NPEAbSABIAEMbIC K TUTATEIbHBIM
5 . CJIOKHBIM MeTogoM. O1ieHKa
cpenam. Jlpixanue OakTepHil, TUIIbI HoceBa HA  IITATEIIBHBIC
nbixanusi. [loceB Ha mUTaTENbHBIE Cpebl. TToAroTOBKA
Cpeabl MPE3EHTALUH.
['enerunka Oakrepuii. Myrtaruu, | OIIK-8, Belnonsenue nadopaTopHOit
BHUIbl MYTallUM, TPAKTUYECKOE K. 1 pabotel.  YCTHBIA ~ ompoc.

3HaueHue. [ 'eHeTnueckue

[ToaroroBka npe3eHTanun




pexoMOuHaIuu: Tpanchopmarus,
TPAaHCAYKLUS, KOHBIOT AU

N exkunoHHbIN Ipo1iecc. OIIK-8, VYerupiii - ompoc. OueHka
NubexkunoHHbIN Tpo1iecc, BUIBI U K1 IIDABUJIBHOCTH  MOCEBA  Ha
dopmbl. [laToreHHOCTS, cpenry Omupo u  Kurt-
Taponuu. [Toaroroska
BUPYJIEHTHOCTh. DAaKTOPHI .
npe3eHTalnn

natoreHHocTH. MHpekrnonnas
00JIe3Hb: TIEPUOIBI,
KJaccudukanys. Y cIOBHUs
BO3HUKHOBEHUS MH(PEKITMOHHOMN

00JIE3HU.

1.3. Onucanue nokasaresed (GopMHUPOBAHUA KOMIIETEHIUI

Kon
KOMIIeTeHI{UH

Iliianupyemble pe3yJbTaThl 00y4eHus (II0OKa3aTe/In)

OIIK-8

IK-1

3HATBh: MCTOJbl aHalKM3a IeJarOrHYeCKOi CHUTyalMH s
OCYIICCTBJCHUSA TpaHC(HOPMAIMK  CIHCIUAIbHBIX HAYYHBIX
3HAHUW MO0  MHUKPOOHOJIOTMM B  COOTBETCTBHH  C
NCUXO(U3HYCCKUMH, BO3PaCTHBIMH, [T03HaBaTEILHBIMU
0COOECHHOCTSIMM;

yMeTb: H3jaraTh W KPUTHYCCKH aHAJIM3UPOBATh 3HAHHUS II0
MUKPOOHOJIOTHM  C  y4€TOM  BO3PAaCTHOTO  Pa3BHUTHSA
00yJarOIIMXCS;

BJIA/IETh: HaBBIKAMHU IPOEKTUPOBAHUS y4eOHO-
BOCIIUTATENIPHOTO  Ipollecca C  OMOpOMl  Ha  3HAHUA
O0COOEHHOCTEN MMKPOMHUpA, €ro POJM B KU3HHM YEJIOBEKa U
MECTe B MPUPOJIE, B TOM YHCIE Y OO0Yy4aroUIMXcs ¢ 0COOBIMU
00pa3oBaTeNbHBIMU NOTPEOHOCTAMH.

3HATh: OCHOBHBIC TEPMHHBI W TIOJIOKCHHS MHUKPOOHMOJIOTHH,
MOP(OIIOTHIECKHE, busnonornyecKkue, FE€HETUYECKUE
XapaKTEPUCTHKH  MHUKPOOPTAaHWU3MOB, OOIIHME  MPUHIIHITHI
CTPYKTYPHO-(DYHKITHOHATEHOMN OpraHu3aIHH
POKAPUOTUYECKUX KJIIETOK, METOJOJOTHI0O COBPEMEHHOTO




MUKpPOOHOJIOTUYECKOTO MCCIEA0BAaHUSA, OCOOCHHOCTH POCTa U
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB; BIIUSIHUE
HEOJIaroMpHUATHBIX ~ MHUKPOOHOJIOTHYECKHMX  (paKTOpPOB B
HACEJICHHBIX ITyHKTaX, Ha IIPOU3BOJICTBE, B BOCIIUTATEIIbHBIX U
y4eOHBIX 3aBEJICHUSIX; MIPUHLIHTIBI TUTHEHUYECKOTO
HOPMUPOBAHUSI MUKPOOHONW OOCEMEHEHHOCTH; pOJib UX JUJIS
OpraHh3Ma 4YeJlOBeKa HU B BO3HUKHOBEHHHM COLIMAIBHO
3HAUYUMBIX UH(EKIINIA;

yMeThb: U3J1arath U KPUTHUECKU aHATU3UPOBATh HH(OPMAIUIO
o Mopdoiioruu, (HU3NOIOTUU, TEHETUKE MHKPOOPTaHU3MOB;
TOTOBUTH MIpenapaThl ¢ y4€TOM CHEIU(UKN PA3TUYHBIX TPYIII
MUKPOOPTaHU3MOB; BOCCO3/1aBaTh YHU(UIIMPOBAHHBIE METOIbI
MUKPOOHMOJIOTUUECKUX HWCCIEIOBAaHUM; TPOBOAUTH aHAIU3
pEe3yIbTaTOB UCCIICIOBAHNUN;

BJIA/IeTh: METOZaMU W3YUYECHHUS MHKPOOPraHU3MOB;
MUKPOCKOIINHY; YTUIM3aLUUU OTpPaOOTAHHOTO MMKPOOHOIO
maTepuaia W Je3UH(EKIUH; METOJAAMU  BOCIMTAHUSA
OTHONIEHHS K MHMKPOOMOJOTrMM Kak K OJHOMY U3
(yHIaMeHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHNUS;
MEXaHU3MaMH T[OMCKa UWH(MOpMalUMu, B TOM YHCIE C
IPUMEHEHUEM COBPEMEHHBIX MH(}OPMAITMOHHBIX 17}
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH.

1.4. Kpurepuu oleHHUBAHUA KOMIETEHIMIi Ha Ppa3HbIX 3Tamax MXx

(popmupoBanus
OuHoii/32049H0i1 popMBbI 00YUEeHUS

By yueOHoi padoThl KosanyectBo 0a/1110B

cemectp A /cemectp E
BrinosiHeHue u 3amuTa J1abopaTopHbIX padboT 60
Penrenue 3a1a4/TecToB 20
IToaroroBka npe3eHTami 5
Benenue npoTokoJioB 1a00paTOPHBIX paboT 5
CamocrosiTenpHas paboTta 10
Htoro 3a cemectp: 100
Bcero 3a roa 100




HaxonureabHas cucreMa oneHuBanud nmo 100-6ayibH0M mKaJje

Yeroipexodad-
JIbHas CHCTeMa
OLleHUBAHUS
IK3aMeHa

100-
oaIbHas
IIKaJja

BykBenHnas mkana, coorsercrsyromas 100-
0aJUIbHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3agera

O1ianyao

90-100

A — OTJINYHO — TEOPETUUYECKOE COJICPKAHUE Kypca
OCBOCHO ITOJTHOCTBIO, 06€3 Mpo0OeIoB; HEOOX0IUMbIE
MPAKTHYECKUE HABBIKK Pa0OTHI ¢ OCBOCHHBIM
MaTepuaioM cOpMUPOBAHBI; BCE
MpeyCMOTPEHHBIE POTrpaMMOi 00ydeHus
yueOHBIC 3aJ]aHKsI BBITOJIHEHBI, KAUECTBO UX
BBIIIOJIHEHNS OIIEHEHO YHCIIOM 0aJLIOB, OJIM3KUM K
MaKCHMaJIbHOMY

Xopomo

83-89

B — 04eHb XOpOIIO — TEOPETUUYECKOE COACPIKAHHE
Kypca OCBOEHO IOJIHOCThIO, 0e3 MpobesoB;
HEOOXOIMMbIE IPAKTUIECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
C(OPMHPOBAHBIL; BCE TPETYCMOTPEHHBIE
nporpaMMoi o0yueHus yueOHble 3a1aHus
BBINIOJIHEHbI, KAYECTBO BBINOJIHEHUS OOJIBIIMHCTBA
M3 HUX OLIEHEHO YUCIIOM 0ajlIoB, OJIM3KUM

K MaKCHUMaJIbHOMY

Xopotiio

75-82

C — xopo1uIo — TeopeTudeckoe coiep>kaHne Kypcea
OCBOEHO MOJHOCTBIO; HEKOTOPBIE PAKTUUECKHE
HABBIKU pabOTHI C OCBOCHHBIM MaTEepHAIOM
c(hopMUpPOBaHBI HEJJOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOTrpaMMoii 00ydeHUS
y4eOHbIe 3a/ITaHUS BHITOTHEHBI, KAU€CTBO
BBITIOJIHEHUS] HU OJTHOTO U3 HUX HE OLIEHEHO
MUHHUMAJIbHBIM YUCJIOM 0aJIJTIOB, HEKOTOPHIE BUIBI
3aJJaHUH BBINIOJHEHBI ¢ OIKUOKaMU

Y noBieTBo-
pUTENBHO

63-74

D — y1oBIeTBOPUTENEHO — TEOPETHUECKOE
coJiepKaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00X0/IMMbIE MPAKTUUYECKNE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMHpOBaHbI; OOJIBIINHCTBO
MPEIYCMOTPEHHBIX MPOTPAMMON 00yUICHHUS
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE

W3 BBIMOJIHEHHBIX 33JJaHUH, COICPIKAT OMIMOKH

Y 10BIETBOPUT
€JIbHO

50-62

E — nocpencTBeHHO — TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKA PAOOTHI

He c(OPMUPOBAHBI, MHOTHE ITPEyCMOTPEHHbIE
nporpaMMmoii o0ydeHus: yueOHbIe 3a1aHUs

HE BBINOJIHEHBI JINOO KaYeCTBO BHIMOIHEHUS
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIBHOMY

3autreHo

Heynosnersop
UTEIIBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETHUECKOE
cofiep’KaHHue Kypca OCBOGHO YaCTHYHO;
HE00XO0IMMBbIE MPAKTUYECKNE HABBIKU PaOOTHI

He c(hOPMHUPOBAHBI; OOJIBITUHCTBO

He 3aureno




IPEIYCMOTPEHHBIX MPOTPaMMOi 00yUYeHHUs
y4eOHBIX 3aJJaHU HE BBINOJIHEHO JIU00 KayecTBO
UX BBITIOJIHEHUS OIICHEHO YHCIIOM 0aJlioB,
OJIM3KUM K MUHUMAJIbHOMY; IIpU
JIOTIOJTHUTEIILHON CaMOCTOSITEIbHOM paboTe HajL
MaTEpUaIOM Kypca BO3MOKHO IIOBBILICHHE
Ka4yecTBa BBIOJHEHHS YUEOHBIX 3a1aHUI

Heynosnerso- 0-20 F — Hey1OBIETBOPUTEIILHO — TEOPETUUECKOE
PHUTEIBHO coJiepKaHue Kypca He OCBOCHO; HEOOXOIUMbIE
MPaKTUYECKUE HABBIKUA PAOOTHI

HEe COPMUPOBAHBI; BCE BBHITIOJHEHHBIC yUeOHBIC
3aJIaHMsl COJIEPIKAT IPyObIe OITUOKH,
JIOTIOTHUTEIbHAS CAMOCTOSITeTIbHAs paboTa HaT
MaTepHalioM Kypca He IPUBEET K KAKOMY-JTHO0
3HAYUMOMY TIOBBITIICHUIO KQ4eCTBA BHIMIOTHCHHSI
yueOHBIX 331aHUI

1.5. O6pazen opopMiIeHHsI IK3AMEHAIMOHHOT 0 OMJIeTa

MUWHHUCTEPCTBO NIPOCBEIEHU S
POCCHIICKOM ®EJIEPAIINN

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’)KETHOE
OBPA3OBATEJIBHOE YYPEXJEHUE BBICHIETO OBPA30OBAHUS
«JIYTAHCKHH T'OCYJAPCTBEHHBIN NEJATOI'MYECKUIA YHUBEPCUTET»
(®PI'vOY BO «JII'TTY»)

2024/2025 y4yeOHnblii TOJ

OAKYJIBTET ECTECTBEHHBIX HAYK
Kadeapa nadopaTopHoil AMATHOCTUKH, AHATOMHUM U (PU3HOJIOTHH

Dk3aMeH (YCTHBIN) TIO TUCTUTITHHE « MHUKPOOHOIOTHS
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ODO/39P0

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. MukpoOuonorus Kak Hayka, I1eJIH, 3aJ1a4u, 3HaUCHHE.

2. JlpIxaHM€ MUKPOOPraHU3MOB. XapaKTEpPUCTUKA MUKPOOPTaHU3MOB 10
TUTIAM JIbIXaHUS.

3. Oxkpacka no I'pamy: MeToaMKa, y4eT, IPAKTUYECKOE 3HAYCHUE.




YTBepxkAeHO Ha 3aceanuu Kadeapbl 1a00paTOpHOM TUArHOCTUKU, aHATOMUH U

dbusnonorun, mpoTokoa Ne  oT 2023 rona
3aBenyromuii kadenpoit Kimnmoukuna E.M.
DK3ameHaTop Knumoukuna E.M.

Kpurtepun onennBanus

OLeHKY «OTIMYHO» 3aCIy’KUBAET CTYACHT, KOTOPBIN

— BBISIBUJI BCECTOPOHHHUE, CUCTEMAaTUYECKHE U ITyOOKHE 3HAHUSI OCHOBHBIX
TEPMUHOB M TOJOXEHUH MUKpPOOUOJIOTUH, TE€HETHYECKUX, MOP(OIOTHYECKHUX,
(U3HOJOrNYECKHUX ACMIEKTOB MUKPOOPTaHM3MOB, OCOOCHHOCTEN B3aUMOJACHCTBUS,
CYyTH COBPEMEHHBIX METOJOB JHArHOCTUKM B MHUKpPOOHMOJIOTMHU; CIOCOOEH
CaMOCTOATENLHO BBINOJIHATH 33JIaHUs, TPEAYCMOTPEHHBIE TPOTPAMMOI];

— 3HAET 3a/layu, CTPYKTypy, 00OpyJdoBaHUE, MpaBuja pabOThl U TEXHUKH
0€30MacHOCTH B MUKPOOHOJIOTUYECKON J1ab0paTOpUu; pojib MUKPOOPTaHU3MOB B
XKU3HU 4YeloBeKa M o0miecTBa; MOpQOJIOTHIO, (PU3UOJIOTHI0O U IKOJIOTHUIO
MUKpPOOPraHU3MOB, METOABl HMX H3YyYEHHs; OCHOBHBIE METOJbl ACENTHKH U
AHTUCENTHKU; OCHOBBI AMUAEMHUOJIOTHH MH()EKITUOHHBIX 0one3Hel;
OPUEHTUPYETCSI B COBPEMEHHBIX METOJAMYECKMX MOAX0AaX, KOHUEHNUUAX H
npobiemMax MUKpPOOUOJIOTHH.

— YMEET OCYIUECTBJISATh BBIOOP METOAOB, AJCKBATHBIX [UJISl pELICHUs
UCCIIEIOBATENbCKON 3a/lau; MPOBOAUTH MHUKPOOMOJOTUYECKUE HCCIIET0BAHUS;
muddepeHIMpoBaTh pa3Hble TPYHNbl MHKPOOPTraHU3MOB 10 HMX OCHOBHBIM
CBOMCTBAaM; OCYIIECTBIIATH MPO(PUIAKTUKY pACIPOCTPAaHEHUS MH(EKIINH;

— BIIQJIeE€T HaBbIKAMH MPHUTOTOBIEHUS, (UKCUPOBAHHUS W OKpaIIUBAHUS
MUKPOOHOJIOTUYECKHUX npenaparos, BbIJICJICHUS YUCTOU KYJIbTYpPBI
MHUKpPOOPTaHU3MOB, pa0OThI C KOMIIBIOTEPOM U UHTEPHET;

— O3HAKOMWJICS C OCHOBHOW U  [JOIIOJHUTEIIBHOM  JINTEPATYpPOU,
PEKOMEHJIOBaHHOW MPOTrPaMMOi,

— YCBOWJI B3aUMOCBS3b OCHOBHBIX MOHSTHI TUCUUIUIMHBI U UX 3HAYEHUE IS
Oynymei mpodeccumu.

OneHkKy «XOpomIO» 3acily’KWBAaeT CTYACHT, KOTOPBIA YCBOWJI Y4YeOHO-
NPOrpaMMHBIM MaTepuall MO MHUKPOOMOJIOTMM B TMOJHOM OO0BEME, YCHEIIHO
BBINIOJIHAET IPEAYCMOTPEHHBIE IPOrpaMMON  3afaHus, U3y4YWJ OCHOBHYIO
JUTEPATYPY, PEKOMEHIOBAHHYIO IMPOrpaMMOM, IIOKa3aJl CUCTEMAaTUYECKUN
XapakTep 3HaHWM MO CTPOECHUI0O MUKPOOPTraHW3MOB, JTAOOPATOPHOW JAMArHOCTUKE



BBI3BIBAEMbIX UMHU 3200JIEBAHUM, CIOCOOEH K UX CAMOCTOSITEIbHOMY MOIOJHEHHUIO
¥ OOHOBIICHUIO B JalibHEHIIeH yueOHO! 1 podeCCHOHATBLHON ACSITEbHOCTH.

OueHKy «yAOBJIETBOPUTENIBHO» 3aCIyKUBAET CTYIEHT, KOTOPBIA BBIIBUII
3HAaHMS OCHOBHOIO Y4Y€OHOrO Marepuaja IO MHUKPOOHOJOruh B 00BEME,
HEOOXOMMOM [IJIs1 JanbHenIero o0ydeHuss u Oyaymied pabortsl 1o mpodeccum,
O3HAKOMJICH C OCHOBHOM JIMTEpATypoOH, PEKOMEHIOBAHHOW MPOTPAMMOM,
JOMYCTUJI OITMOKM B OTBETAX Ha dK3aMEHEe, HO MPOJEMOHCTPUPOBAJ CIIOCOOHOCTD
UX YCTPAHUTD.

OueHKy «HEyAOBJIETBOPUTEIBHO» C BO3MOYKHOCTBIO TIOBTOPHOHM cHauu
3aCITy>)KMBAEeT CTYJEHT, B 3HAHHUSIX KOTOPOrO MO MHUKPOOHMOJOTHH €CTh MPOOEbI,
KOTOPbIA  JONYCTWJI  NPUHUUIIMAIbHBIE  OWIMOKM  TpPU  BBINOJIHEHUHU
IPELYCMOTPEHHBIX NIPOrpaMMOM  3aJaHUi, TO €CTb CTYJIEHTY, KOTOpPBIN
HECIOCOOEH MpoJoJKaTh OOyYeHHE U MPUCTYNUTh K MPOPEecCHOHATbHON
JESATEIIbHOCTH TOCJIE OKOHYaHMsI By3a 0€3 JONOJHUTENBbHBIX 3aHATUH 110
MukpoOuosioruu. CTyAeHT, Noy4nBIIUi MeHbIIe 20 0amioB, 00s3aH MPOCTyIaTh
KypC MOBTOPHO U CAATh K3aMEH.

2. KOHTPOJIBHO-OLHEHOYHBIE CPE/ICTBA

2.1.0ueHoYHbIE CPeICTBA TEKYLIEr0 KOHTPOJIs (THUIIOBbIE)
Bonpocsl AJ1s1 yCTHOTr0 onpoca:
MukpoOurosorus Kak HayKa, 11eJd, 3a/1aud, 3HAaYCHHE.
DTarbl pa3BUTHS MUKPOOHOJIOTHH.
MeToasl ucciaeq0BaHus.

b=

Opranuzaius, 000pyJ0oBaHUE U PEKUM PabOThl MUKPOOHUOIOTHYECKON
Jab0paTopuH.

b

PoJyib MUKpOOPraHU3MOB B KU3HU YEJIOBEKA M OKPYKAIOIIIEM MUPE.

a

Knaccudukanus 1 HOMEHKIaTypa MUKPOOPTaHU3MOB.

7. OcHOBHbBIE MopGoJIOTUYECKHE TpyIIbI MHUKPOOPTraHU3MOB:
MUKPOOPTaHU3MBI IIIAPOBUIHOM, MOJIOUYKOBHIHOU (OPMBI, H3BUTHIC (POPMBI
MUKPOOPTaHU3MOB.

8. VYnpTpacTpyKkTypa MUKpOOHOH KileTKu. [lepeunciute oCHOBHbIE
CTPYKTYpPHBIC KOMITOHEHTHI KJIETKH, HA30BUTE MX (QDYHKIUH.

9. Kryrtuku O6axTepuii: kiaccupuKkaus, CTpPOCHHE, METOIbI U3YUYCHHUS.

10. Kancynbl Oaktepuii: BuAbl, PyHKIHH, CTPOSHUE, METOIbI U3yUEHUSI.

11. Crnopsl, poib B )KMU3HH MUKPOOHOM KJIETKH, KJIacCU(UKALIUS
CIIOPOOOPA3YIOUINX MUKPOOPTaHU3MOB, CTaIMU 00pa30BaHMs CIIOP.

12. DTansl NpUroTOBJICHUS MUKPOIPENapaToB U3 KyJIbTyp MUKpOOOB. MeTo b

¢ukcanmu npenaparos. s 4ero 3To He0OX0UMO?



13. IIpocTbie METOABI OKPACKH.

14. CnoxHble METOJBI OKpAacKH: okpacka 1o ['pammy, no Lnmro-Hunsceny, mo
bypu-I'uncy.

15. MuUKpOCKOIMYECKHUI METOJ uccienoBanus. OnpeneneHme, BUIbl
MUKPOCKOIINH.

16. ImmepcHoHHas cucTeMa: XapakTEPUCTHKA, HA3HAYEHUE.

17. IIpuHIUIIBI TEMHOIIOILHOM, (ha30BO-KOHTPACTHON U JTIOMHUHECIIEHTHOU
MUKPOCKOIINH.

18. UccnenoBaHne MUKPOOPTAaHU3MOB B JKMBOM COCTOSIHUH: IIPENApATHI
BHCSYas Y Pa3JlaBJICHHAS KAIUIN.

19. MexaHu3Mbl TUTaHUs OaKTEpUil.

20. Knaccugukanus MUKpOOPraHU3MOB IO TUIIAM YIJIEPOJHOTO, a30THOTO
NUTaHUS U UCTOYHUKA SHEPTUHU.

21. MexaHu3Mbl IEPEHOCA MUTATENIbHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

22. [lutaTenbHble cpefbl, UX Kiaccuukaius, TpeOOBaHUs, PEIbABISIEMbIE K
MIATATEIIBHBIM CPEJIaM.

23. ®epMEHTHI MUKPOOPTaHU3MOB, IUTATENBHBIE CPEIBI Ul UX ONPENCICHUS.

24. JIpIxaHne MHMKpPOOPTraHU3MOB. XAapaKTEPUCTUKA MHUKPOOPTaHU3MOB IO
THUIIaM JIbIXaHHS.

25. bakTepuoJIOrH4eCcKrii METO/1 UCCIIEIOBAHUS U €r0 3TAIlbl.

26. MeToapl BBIACNIEHUS YHUCTOM KyJBTYpPhl a3pOoOOB: MUTATENbHBIE CpEbl,
YCJIOBHSI KYJIbTHBUPOBAHHS.

27. Metoabl BBIIEICHUS YUCTOW KYJbTYypbl aHa’3pOOOB: MUTATEIbHBIE CPEIbI,
YCJIOBHSI KYJIbTUBUPOBAHHUSI, METO/IbI CO3/IaHUS aHA3POOHBIX YCIOBHM.

28. XpOMOCOMHBIE U1 BHEXPOMOCOMHBIE (PaKTOPBI HACTEACTBEHHOCTH.

29. MyTanuu 6akTepuii: BUJbl, MEXaHU3MbI, 3HAYEHUE.

30. 'eneTnueckue  pekoMOWHAIMK:  TpaHchopMalus, TPAHCAYKIMS U
KOHBIOTAIUS.

31.Uudexunonnslil mporecc, BUIbI U Gopmbl. [laTOreHHOCTh, BUPYJICHTHOCTD.
@akTOpbI MATOT€HHOCTH.

32. Undexnuonnas  OoJe3Hb:  MepUOAbl,  Kiaccudukamus.  YCIOBUsA
BO3HUKHOBEHUS MH(DEKIIMOHHOW 00JIe3HHU.

33. Mopdomnorust BUpyCoB U CTpyKTypa BUpycoB. OcoOeHHOCTH MOpPGOI0TUn
BUPYCOB U OPTaHU3aLMU BUPYCHOTO TreHoma. [IpocTeie n ci10kHbIE BUPYCHI.

34. BzauMozeicTBuE BUpYca C KIETKOW: BUABI, ITAIBI.

35. Mukpodnopa Tena 4eIoBeKa; XapaKTEPUCTHKA, BUBI, TUCOAKTEPHO3.



7.
8.
9.

TeMbl 1151 MOATOTOBKH MYJbTUMEAMUHBIX MPEe3eHTAIMA
[TutaTenbHbIe cpenbl, X Kaaccuduxaiys, TpeOOBaHuUs, MPEIbIBISIEMbIE K
IIATATEJILHBIM CpEllaM, IPUMEHEHUE.

bakTepronornyeckuii METOJ — OCHOBHOM METO MUKPOOHUOIOTHH.
['eHeTrika MUKPOOPTraHM3MOB: U3MEHYMBOCTh Y OaKTepUi U BUPYCOB.
MonudukanoHHas U3MEHYMBOCTh. MyTaluu, BUABI MyTaIluii,
MPAKTUYECKOE 3HAUYCHHUE.

['enernueckue pekoMOUHALUU: TpaHChOpMAIHs, KOHBIOTAIUS.
baktepuodaru: mopdonorusi, BUsI B3aUMOJCHCTBUS C MUKPOOHOM
KJIETKOM, Y4aCTHE B IPOLIECCE TPAHCIAYKLUH.

NudeknmonHas 60Jie3Hb: MEPUO/IbI, KIaccuPukamus. Y cIoBus
BO3HUKHOBEHUSI UHPEKIIMOHHON OOJIE3HU.

NHpexkunonHble 320071€BaHUs PACTEHUN — OaKTEPHUO3BI.

BupycHbie uHpeKIuu pacTeHUH.

['pubKOBbIE TOpAXKEHUST PACTCHHIA.

10. Muxkpodiopa Tena yenoBeka.

11. Incbaktepno3: MpUYUHBI, CAMITOMBI, TPO(PHIIAKTHKA.

12. Dtanel ¥ BUABI B3aUMOJICUCTBHS BUPYCOB C KIIETKOM.

13. MeToabl MHIUKAIIUA BUPYCOB.

14. MeToap! naeHTU(PUKAITUTH BUPYCOB.

15. Posib MUKpOOPraHU3MOB B ’KM3HH YEJIOBEKA U OKPYIKAOIIEM MHUPE.

Bomnpocs! AJ1s1 NpoBeAeHUA KOHTPOJIbHOM padoThI

TecToBBIE 3aaHUA

1.

2.

[Tocie neyeHuss BOCMAIIMTEILHOTO TIPOIlecca aHTHOMOTUKAMHU Yy OOJIBHOTO
HapYIIUJIOCh CBEPTHIBAEMOCTh KPOBH BCJICACTBUE TIOPAKEHUS MUKPOQDIOPHI
KunieuHrka. Hemocrarok kakoro BUTaMuHa Ha0I01aeTcst y 00JIbHOTO?

* putamuH K (+)
* BUTaMUH B,
e suTaMud D

e BuTaMud P

e BUTaMuH B».

N3BeCTHO, 94TO CTPENTOKOKKH 00JIaIal0T TEMOJIMTUYECKUMH CBOMCTBAMH.
Kakue nurtaTenbHbIe Cpeibl MOKHO UCIOJIb30BATh JJI U3YUYEHUS ATUX
CBOUCTB?



» KpoBsiHoii arap (+)

* ChIBOPOTOYHBII arap
* Cpenpbl ['ucca

* MITA

« MIIb

3. IManmenty, B aHaMHe3€ KOTOporo ObuTa JerodHast hopma TyOepKyiesa,
MPOBEIEHO MUKPOCKOMTMYECKOE MCCIIEI0BAHNE MOKPOTHI C IEJIbIO
BbIsIBJICHUS BO30yauTesns. Kakoi MmeTon okpammBaHus UCIIOIb3YIOT IPH J1JIs
BBISIBJICHUS KHUCJIIOTOYCTOMYMBBIX MUKPOOPTaHU3MOB?

* Metoa Humnsa-Hunscena (+)
* Meroxn byppu-I'unca

* Metoa [ pamma

* Meron Heiicepa

* Metoa PomanoBckoro-I mmze

4. Kakol METOJ UCIONb3yETCs IPU KPAILIEHUH Ma3KOB-OTIIEYaTKOB U3 OPraHOB
VMH(UIMPOBAHHBIX )KUBOTHBIX ITPU CUOUPCKOM s13BE AJI1 OOHAPYKEHUS
KarcyJsbl OakTepuii?

* no bypu-I'uncy (+)
* 1o Oxenko

* o ['an3eny

* o [{umo-Husnbeceny
* o [ pammy

5. Tlpu nompo3penun Ha aHadpOOHYI0 HHPEKITNIO JIJIs1 OAKTEPUOIOTUYECKOTO
WCCJICIOBAHMSI THOS U3 PaHbl HEOOXOAUMO MMPUMEHSTH CPEY:
* Kutra-Tapouuu (+)
* DHI0
» Cabypo
* ['ucca
» Knay6epra

6. Ha 3-i1 nenb nociie moxo/ia B ropsl y MallbuMKa MOBBICHJIACH TEMIIEpATypa
tena 10 37,4°C, mosiBuiach ¢i1aboCTh, TOJIOBHAS 00716, ToTeps anmerurta. O
KakoMm mepuozie 6071e3H1 MOKHO TOBOPUTH B JAHHOM cliydae?

* [IpoapomanbHsblii (+)
* JIaTeHTHBIHN

* Pemuccun

* Pazrap

* Bri3iopoBiieHne

7. TloaBUXKHOCTH OAaKTEpHl 00ECTIEUNBACTCS:
* )XKryTukamu (+)



* hpumMOpHusAMH;

* COKpaIlleHUEM KJIETOYHOU CTCHKHU;
* MAJISIMH

* pECHUYKaAMHU

s onpeneneHus NOABUAKHOCTH MUKPOOPTaHU3MOB MOKHO MPUMEHSTh
CJICYIOIINE METO/bL:

* MeTOJ1 cepeOpenus o Mopo3oBy

* METO/JI «BUCSUCH Karan» (+)

* moceB 110 [llykeBuuy

» meTo1 BelinGepra

* okpammmBaHus 1mo ['pammy

OcHOBHBIMHU QYHKITHSIMHU OaKTePHUAIBHOM CTIOPHI SBISIFOTCS:

e o0ecreunBaeT aAre3NBHOCTD

* 3aIIMTa OT HEOJAroNMPUATHBIX (PAKTOPOB BHEIIHEH cpeasbl (1)
* YYacTBYET B Mepe/laye FTeHEeTUYECKOro Marepuaia

* oOpazoBaHue (epMEHTOB

* TOJIBIKHOCTD

10. [l BBISIBIEHUS CIOP TPUMEHSIIOT METO/I:

I1.

» merox I'pama

» metop [{uns-Hunbcena (+)
» metoa Heiiccepa

* METOJ 3APOJIOBCKOTO

» merox byppu-I'unca

VY caoBusiMu, CIOCOOCTBYIOLIMMU CITOPOOOPA30BAHMIO,
SIBJISIFOTCS:

* HEJJOCTATOK MUTATENBHBIX BEIIECTB B cpee (+)

* U30BITOK MUTATEJIbHBIX BEIIECTB B CPEIe

* HAKOIUJIEHHE MPOAYKTOB 0OMEeHa

* HAKOIUJICHUS BHYTPH KJIETOK 3allaCHBIX BEIIECTB

* T0OABJICHHS TIIOKO3BI B MUTATEIBHYIO CPEIY

12. JIns KIIeTOYHOM CTEHKH T'PaMIIOJIOKUTEIbLHBIX OaKTEepUil XapaKTepHO:
* HAJIMYME OJTHO-, IBYXCIIOWHOTO MypEHUHa
* HAJIMYWE MHOTOCJIONHOro MypeuHa (+)
* HUIMYHE TEUXOEBBIX KUCIOT
* HaJM4YUE€ ME30JIMaMUHONIMMEIMHOBON KUCIOTHI

13. 151 KJIETOYHOM CTEHKH IpaMOTPULIATENbHBIX OaKTepUil XapaKTepHO:
* HAJIMYKE OJTHO-, IBYXCIOWHOTO MyperHa (+)
* HAJINYME TEMXOEBBIX KHCIIOT
* HAJIMYKE ME30JUAMUHONMMEINHOBON KUCIIOTHI



* HAJIMYUE€ MHOTOCJIOMHOTO MypEHHa.

14. Me3ocombl OakTepuii y9acTBYIOT B:
* ICIICHUN KJICTKU
* CIIOPOOOpPaA30BAHUH
* CHHTE3¢ MaTepraja KJIETOYHON CTCHKH
AHEPTETHUYECKOM MeTabom3me (+)
* CEKpeIH BEIIEeCTB

15. Pubocombl OakTepraIbHBIX KJIETOK YYaCTBYIOT B:
* cuHTe3e Oenka (+)
* 00pa30BaHUU KJIETOYHON CTEHKH
* perunkanuu JJHK
* CUHTE3€ YIJIEBO/IOB

16. Hykneou 6akTepuil BEINOJIHAET CAEAYIOMNE (PYHKIUU:
* OCYIIECTBIISIET TPAHCIIOPT BEILIECTB
* BBINOJHAET KaTaJUTUUYECKYIO (DYHKIIHIO
* 3aIMIIAET OT BHEIIHUX BO3JECHCTBUI
* COJICPXKUT FeHOM OaKTepUaIbHOU KIETKHU (+)

17. Ang nykieonaa OakTepUanbHON KIETKUA XapaKTEPHO:
* OTCYTCTBUE MeMOpaH#bI (+)
* HaJIM4YHUe XpOMOCOM
* JICJIEHUE MUTO30M
* OTCYTCTBUE F'MCTOHOB

18. CuHTE3 YHTEPOTOKCUHOB KOHTPOJIUPYETCS:
e R-tura3zmunoit
* F-mmazmu o
* Col-mmazmuaoit
* Ent-nnazmunoit (+)

19. CuHTe3 noJIOBBIX BOPCUHOK KOHTPOJIUPYETCS:
* R-mutazmugon

* F-nmasmuoit (+)

e Col-mmazmugon

* Ent-mmazmugoin

20. ITpu cunTtese Oenka poib MATPHUIILI BBIOJIHSIET:
* u-PHK (+)

* -PHK

* p-PHK

» masibie PHK



21. IlponykTuBHast uHpekuus 0akTepuodarom 3aKaHUUBACTCS:
* rubenplo KIeTKH (+)
* pasMHOXKeHHEeM (paroB 6e3 THOeTn KICTKH
* pa3MHOXEHHEM B KJIETKE ()aroBBIX YACTHII
* 00pa3oBaHUEM OCIIKOBBIX YACTHII

22. Jlig oKpacKu MHUKPOOPraHW3MOB HAaMOOJIEE YaCTO UCIOJIb3YIOT
CJIOKHBIE METO/IbI OKPACKH:

* 1o [{mmro-Hunbscony

* 10 PomanoBckomy-I um3e

* o ['pamy (+)

* 10 byppu-I'uncy

23. Cpenu naToreHHbIX OakTepuil HanboJIee YacTo BCTPEYAOTCS:
* o0nMraTHele a3poObl

* o0nMraTHele aHa3pOObI

* pakynbTaTUBHBIE AaHA3POOBI (+)

* YpE3BBIUANHO KUCIOPOJI0TYBCTBUTEIHHBIC

24. IToka3zaTenssMu 0aKTEepUAbHOTO 3arpsi3HEHUSI, KOTOPbIE UCIIOJIb3YIOTCS
JUISL OLICHKU 3MUAO0IIACHOCTH BOJbI HACEIICHHBIX ITYHKTOB, SIBJIAFOTCS:

* KHILIECYHBIE NTAJIOYKH

* SHTEPOKOKKHU

* IaTOT€HHBIE SHTEPOOAKTEPUU

* 30JIOTUCTBIN CTAPUITOKOKK

* SBHTEPOBUPYCHI

25. Opranemnia 6akTepuit, mpensaTCTBYONas (ParouuTosy:
* Karncyna (+)

* criopa

* KJICTOYHAs CTEHKA

* KTy THUKH

* [IUTOIIa3Ma

26. B xako# 11BeT OKpammBaTCsS rpaMOTPHUIIATEIbHbIC OaKTepUH:
* (huoneToBBIN

* KOPUYHEBBIN

* JKEJITBIN

* CHHUU

* KpacHbIil (+)

27. B xakoil 1IBeT OKpaIuBaOTCs TPAMITOJI0KHUTEIbHBIC OAKTEPUU:
* 3eJICHBIN

* KOPUYHEBBIN

* JKCJITBIM



* puOIETOBBIM (+)
* KpacCHBIN

28. depmeHTsl, GYHKIIMOHUPYIONIUE B KIETKE, HA3bIBAIOT:
* sHTOoepMeHTaMH (+)

* 5k30(epMEHTAMU

* n3oepMeHTaMH

* OKCHpENYKTa3aMH

* MMAa3aMHU

29. BupuoH xapakTepu3yeTcs HAINYNUEM:
* Hykieokancupaa (+)

* XpoMaTUHOBOM CyOCTaHIIUU

* Mutoxonapui

* BHYTPUKIIETOYHBIX BKIFOUEHUN

* ['paHyn rmmkoreHa u Kpaxmanua

30. [Ipn IMMEPCUOHHOW MUKPOCKOITHH MCIIOJIb3YIOT:
* OIyLEHHBIN KOHJIEHCOP

* CHJIBHOE OOKOBOE OCBEIIECHHE

* IMMEPCHOHHOE MacJIo

* IOJIHOCTBIO 3aKPBITYIO AUadparmy

* 00bEeKTUB ¢ yBenuueHuem 40

IIpakTHyeckue 3a1aHuA:

[ToarotoBbTe pedepar Ha BEHIOPAHHYIO TEMY.
TEMATHKA PEOEPATOB

1.

2.

b

N

8.

9.

bakrepuodaru: ctpoeHue, B3auMOJIEUCTBUE ¢ MUKPOOHOU KJIETKOMH,
IIPUMEHEHHUE.

OcCHOBHBIE IPYINIBI XUMHOTEPAIIEBTUYECKHX ITpernapaToB. cropus
OTKPBITHS, TPYIIIbI, XapaKTEPUCTHUKA.

['eHHO-MHXEHEPHbIE MAHUITYJISIIUU C TeHOMaMu OakTepuil. MeTobl
reHeTHYeCKOM TpaHchopMaIuu U MapKepbl I CEIEKIIHH.
OIHOKJIETOYHBIE, IPOKKETOJOOHBIE U MULIEIUATIbHBIE TPUObI
MuUKpoOpranu3Mbl U 3BOJIIOIIMOHHBIN nporiecc. COBpeMEHHbIE
OMOTEXHOJIOTMYECKHE IPOU3BOCTBA HAa Oa3e MUKPOOPTaHU3MOB.
Posib MukpoOronorur B pemeHuu npoodaeM OXpaHbl OKPYIKaOILEH CPeIbl.
Hcnonp30BaHne MUKPOOPTaHU3MOB B JOKJIIMHUYECKOM UCCIIEOBAHUN
BHOBb CUHTE3UPOBAHHBIX JICKAPCTBEHHBIX IIPENApPaTOB.

Bupycel. cropust OTKpBITHSA.

BupycHsbie 3a007€BaHNs dKUBOTHBIX.

10. Mopdosorusi pukKKeTCUid, XJIaMUJIUA, MUKOILJIA3M.
11. Mopdounorust rpuboB: 1eUTEPOMULIETHI, ACKOMUIIEThI, OOMHUIIETHI,

0a3MIMOMHUIIETEI.



12. MeToab! (pa30BO-KOHTPACTHOM, TIOMUHECIIEHTHOM U 3JIEKTPOHHOU
MHUKPOCKOITHH.

13. Ceponornyeckuii © OMOJIOTHUECKUI METO]T UCCIICIOBAHUS B
MUKPOOHOJIOTHH.

14. Muxkpodiiopa BOAbI.

15. Muxkpodnopa nouBsI.

16. Mukpodimopa Bozmyxa.

17. BupycHble HHOEKIIUA paCTCHHIA.

18.I'prOKOBBIC OPAKEHUS pPACTCHUH.

19. bakTepno3bl pacTEHUN.

20. bakTepuanbHble MHOEKIUU KUBOTHBIX.

OueHo4YHbIE CPeACTBA VISl POMEKYTOUYHOI aTTecTauuu (3a4er)

1. MukpoOuonorus Kak Hayka, 1IeJii, 3a/la4d, 3HaUCHUE.

2. DTtansl pa3BUTUS MUKPOOHOJIOTHH.

3. Jlyu [1actep — 0CHOBOMOJIOKHUK MUKPOOHOJIOTUY KaK HayKH, €r0 OCHOBHBIE
paboTHI.

B

MeTtonb! uccnenoBanus. CBsi3sb MUKPOOUOJIOTHH C IPYTUMHU JTUCIUTIIMHAMMU.
Opranuzariusi, 000pyA0BaHUE U PEKUM PAOOTHI MUKPOOUOIOTUYECKON
Ja00paToOpHH.

hd

Poib MUKpOOPTaHU3MOB B ’KU3HU YEJIOBEKA U OKPYKAIOILIEM MHUPE.
Knaccudukanus 1 HOMEHKIIaTypa MUKPOOPTaHU3MOB.
MukpoopraHu3Mbl IAPOBUIHON POPMBIL: ONpeeeHne, Kiaccupukanus.

© 0N

. MuKpoopranusMbl MOJI0YKOBUAHON (POPMBI: OIpeieiIeHne, KIacCU(PUKaIUS.

10. U3BuTHIE HOPMBI MUKPOOPTAaHU3MOB: XapAKTEPUCTUKA, BUIBI.

11. YaeTpactpykrypa MUKpoOHO# KieTku. [lepedncivre oCHOBHBIE
CTPYKTYpHbIE KOMIIOHEHTHI KJIETKH, HA30BUTE UX (PYHKIUU.

12. XKryTtuku 6akrepuil: knaccudukanus, CTpO€HUE, METOJIbI U3yUYECHHUS.

13. Kancynel 6akTepuii: Buibl, GyHKIMH, CTPOCHHUE, METO/blI U3YUEHUS.

14. Cropsl, poJib B )KU3HU MUKPOOHOM KJIETKHU, KJaccuukanus
CHOPO0OPa3yIOUINX MUKPOOPTaHU3MOB, CTaIuK 00pa30BaHUs CIIOP.

15. DTansl IPUTOTOBJICHUST MUKPOTIPETIAPATOB U3 KYJIBTYP MUKPOOOB. MeTO b1
¢bukcaruu npemnapaTtos. [ yero 3To HeoOxoauMo?

16. IIpocThie METOABI OKPACKHU.

1'7. CnoxHble METOIBI OKpACKU: OKpacka no ['pammy, o L{umro-Hunsceny, no
bypu-I'uncy.

18. MHUKpOCKOIIMYECKUI METO uccienoBanus. Onpenenenye, BUIbl
MUKPOCKOIIHH.

19. CBeTonospHasi MUKPOCKOIIHS: XapaKTePUCTUKA, IMMEPCUOHHAS CUCTEMA.



20. IIpuHITUIIEI TEMHOIOIBHOM, (ha30BO-KOHTPACTHOMN U JTFOMUHECIIEHTHOM
MHUKPOCKOIIUH.

21. UccnenoBaHne MHMKpPOOPTaHW3MOB B JKMBOM COCTOSIHMM: ITpENaparhl
BHCSYas Y Pa3JaBJICHHAS KAIUIN.

22. Mopdooinorus pukkercuii. OcCoOOeHHOCTH UX MOP(OJIOTUH, METOIbI OKPACKHU.

23. Mopdounorus xiamuauil. OcoOEHHOCTH UX MOP(OJIOTUU, METOABI OKPACKH.

24. Mopdoouorusa MukoruiazM. OcoOeHHOCTH UX MOP(OJIOTUH, METObI OKPACKH.

25. Mopdooorus rpuboB: 1eHTEPOMHULIETHI 1 ACKOMULIETHI.

26. Mopdostorust TpubOB: OOMUIIETHI U 03U IUOMUIICTHI.

2'7. AKTUHOMUIETBI: XapaKTEPUCTHUKA, 3HAYCHHUE.

28. ®OoTOTPOPHBIE MUKPOOPTAHU3MBI: XapaKTEPUCTUKA, (DOTOCHHTE3UPYIOIIHIMA
anmapar.

29. BnusiHue pu3n4ecKkux U XMMUYECKUX (PaKTOPOB HA MUKPOOPTaHU3MBI.
Metonas! crepunuzanuu. [loHsTHE 00 acenTUKE U aHTUCENTUKE.

30. Ilonsarue o ne3unHpekuryu. Bupl aHTUCENTUKOB.

31. MexaHu3Mbl UTaHUsL OaKTEpUH.

32. Knaccudukanuys MUKpOOPTaHU3MOB 110 TUIIaM YTJIEPOJIHOTO, @30THOTO
MATAHUS U UCTOYHUKA SHEPTUU.

33. MexaHu3Mbl IEpeHOCA MUTATENIbHBIX BELIECTB B MUKPOOHYIO KIIETKY.

34. IlutatenpHble Cpenpl, UX KilacCUPUKAILMs, TpeOOBaHUS, MPEAbIBISEMbIE K
IIATATEJIbHBIM CPEIaM.

35. @epMeHThl MUKPOOPTaHU3MOB, IUTATENBHBIE CPEIbI ISl UX ONPEIEIICHUS.

36. JIpixaHue MUKPOOPraHU3MOB. XapaKTEPUCTHKA MHUKPOOPIaHU3MOB IO
THTIAM JIbIXaHUS.

3’7. bakTepHOJIOTUYECKNI METO UCCIIEIOBAHNUS U €r0 3TAllbl.

38. Meroabl BBIJIETCHUS YUCTOM KYJbTYpbl a3po0OB: NUTATENbHBIE CPEIbI,
yCJI0BUS KYJIbTUBUPOBAHMS.

39. MeToabl BBIJIEICHUS YUCTOM KyJIbTYphl aHa’pOOOB: MUTATEIbHBIE CPEJBbI,
yCIJIOBUS KyJIbTUBUPOBAHMSI, METO/IbI CO3/IaHUSI aHA3POOHBIX YCIOBHMA.

40. XpoMOCOMHBIE U BHEXPOMOCOMHBIE (DaKTOPhI HACAEACTBEHHOCTH.

41. Myrauuu 6akTepuii: BUJIbl, MEXaHU3MbI, 3HAUCHHE.

42. I'eneTnyeckrue pekoMOMHaMU: TpaHchopmalus.

43. baktepuodaru: CTpOCHHE, B3aUMOACHCTBHE C MHUKPOOHOM KIIETKOM,
IIPUMEHEHHUE.

44. T'eneTnyeckrue peKOMOUHAIIMHN: TPAHCTYKIIHS.

45. I'eneTnveckre peKOMOMHAITNK: KOHBIOTAITHSI.
46. buonornueckuidi W  AUIEPrOJIOTMYECKHI  METOABl B  JUArHOCTHUKE

WH(EKIMOHHBIX 3a00I€BaHUM.



47. uexurmoHHbIN mpo1iecc, BUbl U Gopmbl. [1aTOreHHOCTh, BUPYJICHTHOCTD.
@akTOpbl NATOT€HHOCTH.

48. ndexknronnas  OOJIe3Hb:  MEPUOMABI,  KiIacCHUpUKAmms. Y CIOBUS
BO3HUKHOBEHUSI HHPEKIIMOHHON OOJIE3HU.

49. bakTepuOHOCUTENBCTBO: BUbL, IPUYNHBI BOSHUKHOBEHUS, 3HAUEHUE.

50. Mukpodiopa Bo3ayxa. MUKpoOHOE YHCIIO, METOJbl  OINpEICICHHUS,
CaHWTAPHO-TIOKA3aTEIbHbBIE MUKPOOPTAHU3MBI.

51. Mukpodnopa Bonbl. [lokazarenu dekanbHOro 3arpsi3HEHUs, MUKPOOHOE
yucio, onpeneneHue. CaHUTapHO-NIOKA3aTeIbHbIE MUKPOOPTaHU3MBI BO/IBI.
Komu-tutp, KOnu-uHAEKC.

52. Meroasl ompeneneHuss KOJIU-TUTpAa U KOJU-UHAEKca Boabl. CaHHTapHO-
TMTHEHUYECKUE HOPMBI JIJIS1 BOJOIIPOBOIHOM BOJIBI.

53. Mukpodmopa mouBbl. CaHHUTapHO-IIOKA3aTEJIbHbIE MUKPOOPIaHU3MBI,
MUKPOOHOE YUCIIO TOYBBI, METO/Ibl OIPEICIICHHUS.

54. Mukpoopranu3Mbl W 3BOJIOLMOHHBIM  Mpolecc. CoBpemeHHbIE
OMOTEXHOJIOTHYECKHE MPOU3BO/ICTBA HA Oa3€ MUKPOOPTraHU3MOB.

55. Ponp MUKpOOHOIOTMH B PEMIEHUH MPOOJIEM OXPaHbl OKPYKAIOIIEH CpeIbl.

56. Vcnonbp3oBaHuE MUKPOOPTaHU3MOB B JOKIMHUYECKOM UCCIEOBAHUA BHOBb
CUHTE3UPOBAHHBIX JIEKAPCTBEHHBIX IIPENapaToB.

57. Bupycsl. UcTOopus OTKpPBITHS.

58. BupycHsie 3a0051eBaHUS )KUBOTHBIX.

59. Mopdoiorus BUpYCOB U CTpYKTypa BUpycoB. [IpocThie 1 C10kKHBIE BUPYCHI.

60. OcobeHHOCTH MOP(OJIOTUH BUPYCOB M OPTAHU3AIMU BUPYCHOTO T€HOMA.

61. Dranbl B3auMoIeiCTBHE BUPYCa C KIETKOM.
62. Tunsl B3aUMOJICUCTBUS BUPYCA C KIETKON U UX XapaKTEPUCTUKA TPUMEPHI.
63. MeTo1bl KyJTbTUBUPOBAHUS BUPYCOB.
64. Kilerounble KyJabTYpbhl, KX BHABI W XapakTepucTuka. PocToBeie u
NOJJIEP>KUBAIOILNE TUTATENBHBIE CPEIBI.
65. MeTroabl MUHAUKALUA BUPYCOB.
66. MeTtoap! uACHTH(UKAIIMA BUPYCOB.
67. Poiab MUKPOOPraHU3MOB B KU3HH YEJIOBEKA U OKPY’KAIOIIEM MUPE.
68. Muxkpodopa Teya yeaoBeka.
69. lucbakrepro3: NpUUMHbI, CAMITOMBI, MPO(QUIAKTHUKA.
70. Hcnonb3zoBanue MHUKPOOPTaHU3MOB B Pa3INYHBIX OTpacisix
IIPOMBIIUIEHHOCTH U CEJIbCKOTO XO35ICTBA.



