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1. MACHHOPT ®OHJAA ONEHOYHBIX CPEACTB

1.1. Ilepeyenr KoMIeTeHUHI, (pOopMHpPYeMBbIX B IpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbLHON POrpaMMbI
ITpouecc ocBOeHUs AMCLMILIMHBI HAIPABJIECH Ha OBJAJCHHUE CIENYIOIUMU

KOMIICTCHIIMSMM

C1niocoOHOCTEIO OCYHCCTBIIATD IICAATIOT'MYCCKYHO JCATCIbHOCTS HAa OCHOBC

crienuanbHbIX Hay4HbIX 3HaHui (OITK-8);

CriocoOHOCTE MCIIOIL30BaTh TCOPCTUUCCKUC N IMPAKTHUYCCKUC 3HAHUA IJIA

MOCTAHOBKM W PEUICHUs MCCIEN0BATEIbCKUX 3ajad B MpeaMETHOU obnactu (B

COOTBETCTBHHU C NMPOPUIEM U YPOBHEM O0yUEHHUsI) U B 001acTh 00pa3oBaHUs

(TK-1).

1.2. Jranbl GpopMUPOBAHMA KOMIETCHIHMHA W CPeACTBA OLCHUBAHMS

YPOBHS UX ¢OPMHPOBAHHOCTH

Jdransl popmupoBanuss | Komnerenuuu KonTpoJbHo-
KOMIIeTeHIUH OlICHOYHBbIE cpeAcTBa /
CI0COo0 OLICHUBAHUSA
Knaccuduxanus, mopdomnorus u OIIK-8, YcrHbli ompoc.
YIBTPACTPYKTypa OaKkTepuil. K-1 IIpuroroieHue
Mopdoorust KOKKOB M IaI04ex. MHKPOOHOJIOTHIECKOT0
rpermnapara. Okpacka
[IpocThie METOIBI OKPACKH.
IIPOCTBIM METOJIOM.
Mopdomnorus u3BuUTHIX Hopm OIIK-8, TecToBbIi KOHTPOJIb.
MHKpPOOPraHu3MoB. Karicyisl. K-1 IIpuroroieHue
CnopsL. XXrytuku. Oxpacka 1o MHKPO6HOH°FH%CKI’8‘
Mpenaparos. Kpacka
['pamy, no bypu-I uncy, no Lnro- perap P
CJIOKHBIMHU METOJIAMHU.
Hunbceny.
IIutaHne MUKPOOPraHU3MOB. OIIK-8§, YcTHBIN o1poc.
[IutarenbHbIE CpEabI, UX K-1 Ipurorosnenne
knaccuuKanys, TpeOOBaHus, MHKPOOHOJIOTHIECKOTO
npermnapara. Okpacka
MPEAbSABIAEMbIC K TUTATEIbHBIM
5 . CJIOXHBIM MeTogoM. O1ieHKa
cpenam. Jpixanue OaKTepHil, TUIIBI HoCeBA HA  IIHTATEIIBHBIC
nbixanus. [loceB Ha mUTaTENbHBIE CpEJIb. TToAroTOBKA
Cpeabl MPE3EHTALUH.
['enernka 0akrepuit. Myrtaruu, | OIIK-8, Brimonnenue nabopatopHoit
BHUIbl MYTallUM, TPAKTUYECKOE K-1 pabotel.  YCTHBIA ~ ompoc.

3HaueHue. [ 'eHeTnueckue

[ToaroroBka npe3eHTaum




pexoMOuHaIuu: Tpanchopmanus,
TPAaHCAYKLUS, KOHBIOT AU

WNuexkunoHHbIN Iporiecc. OIIK-8, VYerupiii  ompoc. OueHka
WuexkunoHHbIN Ipo1ecc, BUIBI U K-1 IIPABUIIBHOCTH  NOCEBA  Ha
dopmbl. [laToreHHOCTS, cpenry Oupo u  Kurt-
Taponuu. [ToaroroBka
BUPYJIEHTHOCTh. DaKTOPHI .
npe3eHTalni

natoreHHocTH. MHpekmonHas
00JIe3Hb: TIEPUOBI,
KJaccudukaiys. Y cIoBHUs
BO3HUKHOBEHUS UHPEKITMOHHOMN

00JIEe3HHU.

1.3. Onucanue nokasareseid (GopMHUPOBAHUSA KOMIIETEHIUI

Kon
KOMIIeTeHI{UH

Iliianupyemble pe3yJibTaThl 00y4eHUs (IIOKa3aTe/In)

OIIK-8

INK-1

3HATBh: MCTOJbl aHalIM3a IeJarOTHYeCKON CHUTyalMu s
OCYIICCTBJICHUSA TpaHC(HOPMAIMK  CICIUATbHBIX HAYYHBIX
3HAHWA MO0  MHUKPOOWOJIOTMM B  COOTBETCTBHH  C
NCUXO(U3HYCCKUMH, BO3PaCTHBIMH, [T03HABaTEIbLHBIMU
OCOOCHHOCTSIMU;

yMeTb. H3j1araTh W KPUTHYCCKH aHAJU3WPOBATh 3HAHHS IIO
MUKPOOHOJIOTHM  C  y4eTOM  BO3PACTHOTO  Pa3BUTHS
00yJaroImxcs,

BJIA/IETh. HaBBIKAMH IPOEKTUPOBAHUS y4eOHO-
BOCIIUTATENILHOTO  Ipollecca C  OMOpOMl  Ha  3HAHUSA
0COOEHHOCTEM MMKPOMHUpA, €ro POJM B KU3HHM YEJIOBEKa U
MECTe B IPUPOJIE, B TOM YHCIE Y O0Yy4arolMXxcs ¢ 0COOBIMU
00pa3oBaTeIbHBIMU NOTPEOHOCTAMH.

3HATh: OCHOBHBIC TEPMHHBI W TIOJIOKCHHS MHUKPOOHMOJIOTHH,
MOP(OIOTHYECKHE, busnonornyecKkue, TE€HETUYECKUE
XapaKTEPUCTHUKH  MHUKPOOPTAaHU3MOB, OOIIME  MPUHIIHAITHI
CTPYKTYPHO-(DYHKITHOHATEHOMN OpraHu3aIHH
NPOKAPUOTUYECKUX KJIIETOK, METOJOJIOTHI0O COBPEMEHHOTO




MUKpPOOHOJIOTUYECKOTO HCCIEA0BAaHUSA, OCOOCHHOCTH POCTa U
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB; BIIUSIHUE
HEOJIaronMpHUsATHBIX ~ MHUKPOOMOJIOTHYECKHMX  (PaKTOpPOB B
HACEJICHHBIX ITYHKTaX, Ha IPOU3BOJICTBE, B BOCIIUTATEIIBHBIX U
y4eOHBIX 3aBEJICHUSIX; MIPUHLINTIBI TUTHEHUYECKOTO
HOPMUPOBAHUSI MUKPOOHONW OOCEMEHEHHOCTH; pOJib UX IS
OpraHn3Ma 4YeJIOBeKa W B BO3HUKHOBEHHHM COLIMAIBHO
3HAUYUMBIX UH(EKIIHIA;

yMeThb. U3J1araTth U KPUTHUECKU aHATU3UPOBATh HH(OPMAIUIO
o Mopdoiioruu, (HU3NOIOTUU, TEHETUKE MHKPOOPTaHU3MOB;
TOTOBUTH IIpenapaThl ¢ y4eTOM CHEIU(UKN PA3TUYHBIX TPYIII
MUKPOOPTaHU3MOB; BOCCO3/1aBaTh YHU(UIIUPOBAHHBIE METO/IbI
MUKPOOMOJIOTUUECKUX HCCIEIOBAaHUM; TPOBOAUTH aHAIMU3
pEe3yIbTAaTOB UCCIICIOBAHUN;

BJIA/ICTh! METOHaMU V3YUYECHHUS MHKPOOPTraHU3MOB;
MUKPOCKOIIMHY; YTUIM3aLUUU OTPaOOTAHHOTO MHMKPOOHOIO
maTepuaiza W Je3UH(EKIUH, METOJAAMHU  BOCIHUTAHUSA
OTHOIIEHHUS K MHMKPOOMOJOTMM Kak K OJHOMY U3
(yHIaMeHTaIbHbIX KOMIIOHEHTOB €CTECTBO3HAHNU,
MEXaHM3MaMH T[OUCKa HWH(}OpMaUu, B TOM YHCIE C
IPUMEHEHUEM COBPEMEHHBIX MH(}OPMAIMOHHBIX 151
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

1.4. Kpurepuu oleHHUBAHUA KOMIETEHIIMIi Ha Ppa3HbIX 3Tamax MXx

(popmupoBanus
OuHoii/32049H0i1 popMBbI 00yUEeHHUSA

Buj yueOHoi padoThl KosnnuectBo 6a/1510B

cemectp A /cemectp E
BrimonHeHue 1 3ammTa 1abopaTopHBIX padoT 60
Benenne npoTokoJioB 1a00paTOPHBIX paboT 5
KOHTpoJIb caMOCTOSITENHHOM pabOTHI 15
IToaroroBka npe3eHTanuin 5
3ayer 15
HToro 3a cemecTp: 100
Bcero 3a roa 100




HaxonureanHas cucrema oneHuBanud mo 100-0aibH0M 1mkaJie

Yeroipexodad-
JIbHAs CHCTeMa
OLIeHUBAHUS
IK3aMeHa

100-
oalIbHas
IIKAJIA

BykBenHnas mkana, coorsercrsyromas 100-
0a/lJILHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3agera

OT1ianyao

90-100

A — OTJINYHO — TEOPETUUYECKOE COJICPKAHHE Kypca
OCBOCHO IOJTHOCTHIO, 06€3 Mpo0OeIoB; HEOOX0IUMbIE
MPAKTHYECKUE HABBIKK Pa0OTHI ¢ OCBOCHHBIM
MaTepuaioM cOpMUPOBAHBI; BCE
MpeyCMOTPEHHBIE POTrpaMMOi 00ydeHUs
y4eOHbBIC 3aJ]aHKsI BBIITOJIHEHBI, KAUECTBO UX
BBIIIOJIHEHNS OIIEHEHO YHCIIOM 0aJLIOB, OJIM3KUM K
MaKCHMaJIbHOMY

Xopomo

83-89

B — 04eHb XOpOILIO — TEOPETUUYECKOE COAECPIKAHUE
Kypca OCBOEHO IOJIHOCThIO, 0e3 MpoOesoB;
HEOOXOIMMbIE TPAKTUIECKNE HABBIKK PAOOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
C(OPMHPOBAHBI; BCE TPETYCMOTPEHHBIE
porpaMMoil o0yueHus yueOHble 3a1aHus
BBITTOJIHEHBI, KAYECTBO BBIITOJIHEHHSI OOJIBIINHCTBA
M3 HUX OLIEHEHO YUCIIOM 0aJlIoB, OJIM3KUM

K MaKCHUMaJIbHOMY

Xopoltio

75-82

C — xopo1Io — TeopeTudIecKoe coJiep:kaHue Kypea
OCBOEHO IMOJHOCTBIO; HEKOTOPBIE PAKTUUECKHE
HABBIKU pabOTHI C OCBOCHHBIM MaTEepPHAIOM
c(hopMupOBaHBI HEJJOCTATOYHO; BCE
MpelyCMOTPEHHbIE POTrpaMMoi 00ydeHUs
y4eOHbIE 3a/ITaHUS BHITTOTHEHBI, KAU€CTBO
BBIMIOJIHEHUS] HU OJTHOTO U3 HUX HE OILIEHEHO
MUHHUMAJIbHBIM YUCJIOM 0aJIJTIOB, HEKOTOPHIE BUIBI
3aJJaHU} BBINOJHEHBI C OIHUOKaMU

VY osierBo-
pUTENBHO

63-74

D — y10BIETBOPUTENIBHO — TEOPETHUECKOE
coJiepKaHNe AUCIUIUIMHBI OCBOEHO YaCTUYHO, HO
npo0esbl HE HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00X0/IMMbIE MPAKTUYECKNE HABBIKU PaOOTHI

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

13 BBIMOJIHEHHBIX 33JJaHUH, COIEPIKAT OIHUOKH

Y 10BIETBOPUT
€JIbHO

50-62

E — mocpenctBenHO — TeopeTuyeckoe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKU PAOOTHI

He c(pOpMUPOBAHBI, MHOTHE ITPEyCMOTPEHHbIE
porpaMMoil o0ydeHus yueOHbIe 3a1aHUs

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

3aureHo

Heynosnersop
UTEIIBHO

21-49

FX — Hey1OBIETBOPUTENBHO — TEOPETUUECKOE
cofiep’KaHHue Kypca OCBOCHO YaCTHYHO;
HE00XOIMMBbIE MPAKTUYECKNE HABBIKU PaObOTHI

He c(hOPMUPOBAHBI; OOJIBITUHCTBO

He 3auteno




IPEIYCMOTPEHHBIX MPOrpaMMOi 00yUYeHHUs
y4eOHBIX 3aJJaHU HE BBINOJIHEHO MO0 KayecTBO
UX BBITIOJIHEHHSI OI[CHEHO YHCIIOM 0aioB,
OJIM3KUM K MUHUMAJIbHOMY; IpU
JIOTIOJTHUTEIILHON CaMOCTOSITEIbHOM paboTe Haj
MaTEepUaIoOM Kypca BO3MOXKHO IIOBBILICHHUE
Ka4yecTBa BBIOJHEHHS YUEOHBIX 3a1aHUI

HeynosnerBo- 0-20 F — HEYyTOBIETBOPUTEIBHO — TEOPETHYECKOE
PUTEIILHO coJiepKaHue Kypca He OCBOCHO; HEOOXOIUMbIE
NPAaKTUYECKHE HABBIKUA PAOOTHI

HEe C)OPMUPOBAHBI; BCE BBHITIOJHEHHBIC yUeOHBIC
3aJIaHMsl COJIEPIKAT IPyObIe OITUOKH,
JIOTIOJTHUTEIbHAS CAMOCTOSATENbHAS paboTa Haj
MaTepHalioM Kypca He IPUBEIET K KAaKOMY-TH00
3HAYUMOMY TIOBBITIICHUIO Ka4eCTBA BHIMTOTHCHHSI
yueOHBIX 331aHUI

1.5. O6pazen opopMmiieHusi OuseTa AJs1 MPOBEAEHUSA 3a4€Ta

MUHHUCTEPCTBO NIPOCBEIEHU S
POCCHIICKOM ®EJIEPAIINN

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJI)KETHOE
OBPA3OBATEJIBHOE YYPEXJEHUE BBICHIETO OGPA30OBAHUS
«JIYTAHCKHUH T'OCYJAPCTBEHHBIN NEJATOI'MYECKWIA YHUBEPCUTET»
(®PI'OY BO JII'TTY»)

2025/2026 y4deOHbIi TO

HHCTUTYT ECTECTBEHHbBIX HAYK
Kadeapa 1adopaTopHoil AMATHOCTUKH, AHATOMHUM U (PU3HOJIOTHH
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ODO/390

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. MukpoOuosorus Kak HayKa, 1IeJid, 3a/1a4u, 3HauCHUe.

2. JIpIxaHue MUKPOOPTaHU3MOB. XapaKTepUCTUKAa MUKPOOPTAaHU3MOB 1O
THTIAM JIbIXaHUS.

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




YTBepxkAeHO Ha 3aceianuu Kadeapbl 1a00paTOpHO TUArHOCTUKU, aHATOMUH U

dbusnonoruu, mpoTokoa Ne  oT 2025 rona
3aBenyromuii kadenpoit Kimnmoukuna E.M.
DK3ameHaTop Knumoukuna E.M.

Kpurepun oneHuBaHus

OuEeHKY «OTIMYHOY» 3aCITyKUBAET CTYJEHT, KOTOPBIi

— BBISIBUJI BCECTOPOHHHUE, CUCTEMAaTUYECKHE U ITyOOKHE 3HAHUSI OCHOBHBIX
TEPMUHOB M TOJOXEHUH MUKpPOOUOJIOTUH, TE€HETHYECKUX, MOP(OIOrHYECKHUX,
(U3MONIOTHYECKUX ACTIEKTOB MHUKPOOPTAaHM3MOB, OCOOCHHOCTEH B3aMMOICHUCTBUH,
CYTH COBPEMEHHBIX METOJOB JTUArHOCTHKM B MHUKPOOHOJIOTHUH; CHOCOOEH
CaMOCTOSITENTFHO BBITIONHATH 3aJaHMsI, IPETYCMOTPEHHBIE TIPOTPAMMOIA;

— 3HAeT 3a/1ayH, CTPYKTypy, 00OpyJOBaHUE, MpaBmia pabOThl U TEXHUKU
0€30MacHOCTH B MUKPOOHOJIOTUYECKON J1abOpaTOpUH; pojib MUKPOOPTaHU3MOB B
KU3HM 4YelioBeKa W o0miecTBa; MOpQOJIOTHIO, (PHU3MOJOTUI0O W IKOJOTHIO
MUKPOOPTraHU3MOB, METOAbl HMX M3YyYEHHS; OCHOBHBIE METOJbl AaCENTUKU U
AHTHCETITUKH; OCHOBBI AMHUIEMHUOJIOTHN WH(PEKIIMOHHBIX 0ome3Hei;
OPUEHTHPYETCS B COBPEMEHHBIX METOAMYECKUX TMOAXO0JaX, KOHICHIHIX W
npobiemMax MUKPOOUOJIOTHH.

— yMeeT OCYUIECTBISATH BBIOOP METOAOB, AaJEKBAaTHBIX MJIS PEIICHHS
UCCIIEIOBATENbCKON 3a/lauM; MPOBOAUTH MHUKPOOMOJOTUYECKHE HCCIIETOBAHUS;
muddepeHIpoBaTh pa3Hble TPYHNbl MHKPOOPTraHU3MOB 10 HX OCHOBHBIM
CBOMCTBAaM; OCYILECTBIATH MPO(PUIAKTUKY PACIPOCTPAHEHUS UH(EKIINH;

— BJIaJIceT HAaBBIKAMU TPUTOTOBJICHUS, (UKCUPOBAHMSI W OKpAIIWBAHUS
MUKPOOHOIOTUIECKUX npernaparos, BBIJICTICHHS YUCTON KyJIbTYPHI
MUKPOOPTaHU3MOB, pa0OTHI C KOMITBIOTEPOM U UHTEPHET;

— O3HAKOMHJICSI C OCHOBHOW M  JOIIOJHHUTEIILHOM  JIATEPATYpPOU,
PEKOMEHIOBaHHOW MPOTrPaMMOi,

— YCBOMJI B3aUMOCBSI3b OCHOBHBIX MOHSITHI JUCIUIUIMHBI U UX 3HAUYECHUE AJIs
Oynmymei nmpodeccumu.

OneHKy «XOpoIIO» 3acily’KMBaeT CTYACHT, KOTOPbIA YCBOWJI Y4YeOHO-
NPOrpaMMHBIM MaTepual MO MHUKPOOMOJIOTMM B TMOJHOM OO0BEME, YCHEIIHO
BBINIOJIHAET TMPEAYCMOTPEHHBIE MPOTrpaMMOil  3ajjaHusi, U3Y4YWI OCHOBHYIO
JUTEPATYPY, PEKOMEHIOBAHHYIO MPOrpaMMOM, TOKa3ajl CUCTEMAaTUYECKUU
XapakTep 3HaHUM MO CTPOEHUI0 MUKPOOPTaHU3MOB, JTAOOPATOPHON NHUArHOCTUKE



BBI3bIBAEMBIX UMU 3200JIEBaHUM, CTIOCOOEH K UX CaMOCTOSITEIbHOMY TTOMOJTHEHUIO
1 OOHOBJICHUIO B JTaJbHEHTIICH yueOHOU 1 TPOPEeCCHOHAIBHON NS TENHHOCTH.

O1eHKY «yIOBJICTBOPUTEIHHO» 3aCIyKUBACT CTYJEHT, KOTOPBIN BBISBHUII
3HaHWS OCHOBHOTO Yy4eOHOro Marepuajia M0 MHUKpOOHOIOTMH B O0BEMe,
HEO0OXOIMMOM [IJIs1 JanbHeliero o0ydeHuss u Oyaymied pabotsl 1o mpodeccum,
O3HAKOMJIEH C OCHOBHOW JHUTEpPaTypo, PEKOMEHJOBAHHOW MPOTPaMMOH,
JIOMTYCTHJI OITUOKHK B OTBETAaX HA DK3aMEHEe, HO MPOJEMOHCTPHUPOBAI CIIOCOOHOCTh
UX YCTPAHUTh.

O1eHKY «HEYIOBJICTBOPUTEIHHO» C BO3MOXKHOCTBIO TIOBTOPHOM CIadM
3aCITy’)KHBAET CTYJEHT, B 3HAHHUSIX KOTOPOTO IO MHUKPOOHMOJOTHH €CTh MPOOEbI,
KOTOPBIH  JONMYCTWJI  TNPUHIWNHAAIBHBIE  OMMUOKA  TPU  BBITIOJHEHUU
MPEAYCMOTPEHHBIX POrpaMMOM  3aJjaHUN, TO €CTh CTYJIEHTY, KOTOPbII
HECMOCOOEH MpOoAODKaTh OOydeHHWE W MPUCTYNUTh K MPOQPECCHOHAIBHON
NEATEILHOCTH TOCJE€ OKOHYaHUs By3a 0€3 [OMOJHUTEIBHBIX 3aHATHA 110
Mukpoouosoruu. CTyJIeHT, MoTy4duBIIni MeHbie 20 6amioB, 00s3aH IPOCTYIIATh
KypC TIOBTOPHO.

2. KOHTPOJIBHO-OHEHOYHBIE CPE/ICTBA

2.1.OueHo4YHbIE CPEACTBA TEKYIIEr0 KOHTPOJIsl (TUIIOBbIE)
Bonpocsl AJ1s1 yCTHOIr0 onpoca:
Mukpobuonorus Kak HayKa, IeJH, 3a/1a4u, 3HaYeHue.
DTarbl pa3BUTHS MUKPOOHOJIOTHH.
MeToasl ucciaeg0BaHus.

B wh e

Opranu3zaius, 000pyAOBaHUE U PEXUM PaOOThl MUKPOOHOJIOTHYECKOU
Ja00paTopuH.

o

PoJyib MUKpOOPraHU3MOB B KU3HU YEJIOBEKA M OKPYKAIOIIEM MUPE.

o

Knaccudukanuys u HoMeHKIIaTypa MUKPOOPTaHU3MOB.

7. OcHOBHbIE Mopdomoruyeckue TPYTIIBI MHUKPOOPTAHU3MOB:
MHUKpPOOPTaHU3MBI MAPOBUIHON, TMOJOYKOBUIHON (OPMBI, U3BUTHIC (POPMBI
MUKPOOPTaHU3MOB.

8. VYuprpactpykTrypa MUKpOOHOH KileTKH. [lepeunciute OCHOBHbIE
CTPYKTYPHBIC KOMITOHCHTHI KJICTKH, HA30BUTE UX (QYHKITUH.

9. XKrytuku 6akTepwuii: Kaaccudukaus, CTpOSHUE, METO bl H3yUYCHHS.

10. Karmcynbl 6akTepuii: BUibl, yHKITUU, CTPOCHUE, METOIbI U3yUCHUS.

11. Cnopsl, posib B )KU3HU MUKPOOHOM KJIETKH, KJIACCHU(pUKAIUS
CIIOpOOOPa3yIOIUX MUKPOOPTAHU3MOB, CTaJAMKN 00pa30BaHUs CIIOP.

12. Dramnbl NpUroToBIEHU MUKPOIIPENAPATOB U3 KYJIBTYP MUKPOOOB. MeTo1bI

¢bukcanuu npenapaTtos. s yero 3To HeoOX0aUMO?



13. IIpocThie METO/IBI OKPACKH.

14. CrnoxHble METOABI OKpACKU: OKpacka 1o ['pammy, no [umo-Hunsceny, no
bypu-I'uncy.

15. Mukpockonu4eckuii MeTos1 uccineaoBanus. OnpeneneHue, BUAbI
MUKPOCKOIIHH.

16. UmMepcuoHHas cucTema: XapakTepuCcTUKa, Ha3HAYCHHE.

17. IIpyHIMIIBI TEMHOTIOJBHOM, (Pa30BO-KOHTPACTHOM M JIIOMUHECIICHTHOMN
MUKPOCKOIIHH.

18. UccnenoBanne MHUKpPOOPTaHW3MOB B JKMBOM COCTOSIHUHU: IpeHapathl
BUCSYAs U pa3JaBiICHHAs Karllu.

19. MexaHu3Mbl TUTaHUS OAKTEPHIA.

20. Knaccudukanus MUKpOOPraHU3MOB 10 TUIIAM YIJIEPOJHOTO, a30THOTO
MUTaHUS U UCTOYHHKA SHEPTUH.

21. MexaHu3Mbl IEPEHOCA MUTATENIbHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

22. [lutarenpHble Cpelibl, MX KiIacCU(pUKALMs, TPeOOBaHUS, MIPEABSIBISIEMbIE K
MUTATEILHBIM CPEIaM.

23. ®epMeHThl MUKPOOPTaHU3MOB, TUTATEIBHBIEC CPEJIBI ISl UX ONPEACTICHHUS.

24. JIpixaHne MUKPOOPTaHU3MOB. XapaKTepUCTHKAa MHUKPOOPTaHU3MOB IIO
TUTIaM JIbIXaHUS.

25. bakTeprosoruuecKkuii MeTo ] UCCIIEIOBAHUS U €T0 dTaIlbl.

26. MeToapl BBIICIICHUS YUCTON KyJNbTYphl a’3po0OB: MUTATEIbHBIE CPEIbI,
YCJIOBUSI KYJIbTUBUPOBAHMSI.

27. MeToapl BBIACTEHUSI YUCTON KyJbTYypbl aHa3pOOOB: MUTATENIbHBIE CPEIbl,
YCIIOBUS KyJIbTUBUPOBAHMSI, METO/IBI CO3/IaHUSI aHA3POOHBIX YCIOBHM.

28. XpomMOCOMHBIE U BHEXPOMOCOMHBIE (PaKTOPHI HACIIEICTBEHHOCTH.

29. MyTtanuu 6akTepuii: BUIbl, MEXaHU3MBbI, 3HAUCHHUE.

30. 'eneTnueckne  pekoMOWHAIMK:  TpaHchopMalusi, TPAHCAYKIMS U
KOHBIOTAITHS.

31.Undexunonnslii nmporecc, BUIbl U Gopmbl. [laToreHHOCTh, BUPYJICHTHOCTb.
@DaKkTOpbI MATOTEHHOCTH.

32. Undexnuonnas  OoJe3Hb:  MepUOAbl,  Kiaccudukamus.  YCIOBUS
BO3HUKHOBEHUS MH(PEKIIMOHHOM 00JIE3HU.

33. Mopdomnorust BUpycoB U CTpyKTypa BUPYCcOB. OCOOCHHOCTH MOP(}OIOTUH
BHPYCOB M OpTraHU3allii BUPYCHOTO reHoma. [IpocTeie 1 CioXHbIE BUPYCHI.

34. B3aumoeiicTBrie BUpyca ¢ KJIETKOM: BU/IbI, STaIlbI.

35. Mukpodopa Tena 4eaoBeKa; XapaKTepUCTHUKA, BU/bI, TUCOAKTEPHO3.



7.
8.
9.

TeMbl 1151 MOATOTOBKH MYJbTUMEAMUHBIX NMPE3eHTAIMA
[TutaTenpHbIe cpenbl, UX KiIaccuukays, TpeOOBaHus, MPEIbIBISIEMbIE K
IIATATEJILHBIM CPEllaM, IPUMEHEHUE.

bakTepronornyeckuii METoJ — OCHOBHOM METOJ MUKPOOHUOJIOTUH.
['eHeTriKa MUKpPOOPTraHU3MOB: U3MEHYMBOCTh Y OaKTepuil U BUPYCOB.
MonudukannonHas U3MEHYMBOCTh. MyTaluu, BUAbl MyTalluH,
MPAKTUYECKOE 3HAUYCHHUE.

['enetnueckue pekoMOUHALUK: TpaHChOpMAIHs, KOHbIOTAIHSI.
bakrepuodaru: mopdonorusi, BUsI B3aUMOJICHCTBUS C MUKPOOHOM
KJIETKOM, Y4aCTHE B IPOLIECCE TPAHCAYKIUU.

NudeknmonHas 60Jie3Hb: MEPUO/IbI, KIaccuPukamus. Y clIoBus
BO3HUKHOBEHUSI NH(PEKIIMOHHOW OOJIE3HU.

WHpekunonHble 320071€BaHUs PACTEHUN — OaKTEPUO3BI.

BupycHbie nHpeKuu pacTeHUH.

['pubKOBBIE TOpAXKEHUST PACTCHHIA.

10. Mukpodopa Tena yenoBeka.

11. JIucOakTepro3: MPUYNHBI, CAMIITOMBI, IPOPUITAKTUKA.

12. Drambl ¥ BUABI B3aUMOICHCTBHS BUPYCOB C KIETKOH.

13. MeToabsl HHANKAIIMN BUPYCOB.

14. Metoasl uneHTH(GUKAIIIA BUPYCOB.

15. Poap MUKPOOPTaHU3MOB B KHU3HHU YEJIOBEKA U OKPYKAIOIIEM MHUPE.

Bomnpocs! AJ1s1 NpoBeAeHUA KOHTPOJIbHOM padoThI

TecToBBIC 32 1aHUSA

1.

2.

[Tocne neyeHuss BOCHAIIUTENBLHOTO MPOLECCa AaHTUOMOTUKAMU Yy OOJIBHOTO
HapYIIUJIOCh CBEPTHIBAEMOCTh KPOBH BCJICACTBUE TOPAKEHUS MUKPODIIOPHI
KkunieyHrka. Hemocrarok kakoro BUTaMuHa Ha0I01aeTcst y 00JIbHOTO?

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

e BuTaMud P

e BUTaMuH Bi».

N3BeCTHO, YTO CTPENTOKOKKH 00J1aIaf0T TEMOJTUTHYECKIMU CBOMCTBAMMU.
Kakue nurtaTenbHble Cpeibl MOKHO UCIOJIb30BATh JJI U3YUYEHUS ATUX
CBOUCTB?



» KpossiHoii arap (+)

* ChIBOPOTOYHBII arap
* Cpenpbl ['ucca

* MITA

« MIIb

3. [Mammenty, B anaMmHe3e KOTOporo ObuTa JeroyHast hopma TyOepKyiesa,
MPOBEIEHO MUKPOCKOMTUYECKOE UCCIIEI0BAHNE MOKPOTHI C IIEJIbIO
BbIsIBJICHUS BO30yauTesns. Kakoi MeTon okpamMBaHus UCIIONIB3YIOT IPH J1JIs
BBISIBJICHUS KUCJIOTOYCTOMYMBBIX MUKPOOPTaHU3MOB?

* Meton Iunna-Hunbcena (+)
* Merox byppu-I'unca

* Metoa [ pamma

* Meron Heiicepa

* Metoa PomanoBckoro-I mmze

4. Kakoii MeTo/ UCTIOIB3YETCS IPHU KPAILIEHUHA Ma3KOB-OTIEYaTKOB U3 OPTraHOB
WH(UIIMPOBAHHBIX )KUBOTHBIX ITPU CUOUPCKOH s13BE AJI1 OOHAPYKEHUS
KarcyJsbl OakTepuii?

* o bypu-I'uncy (+)
e 1o Oxenko

* o ['an3eny

* o [umo-Hunsceny
* o [ pammy

5. Ilpu nmono3pennu Ha aHAIPOOHYIO UHOEKITUIO JJIs1 6AKTEPUOTIOTUIECKOTO
WCCJICIOBAHMSI THOS U3 PaHbl HEOOXOAUMO MMPUMEHSTH CPEY:
* Kutra-Tapouuu (+)
* DHIO0
» Cabypo
* ['ucca
» Knaybepra

6. Ha 3-i1 nenp moce moxojia B TOphbl y MajbuKKa MOBBICUIIACH TEMIIEpATypa
tena 10 37,4°C, mosiBUach ¢i1aboCTh, TOJIOBHAS 00716, oTeps anmnerurta. O
KaKoMm mepuozie 6071e3H1 MOKHO TOBOPUTH B JAHHOM cliydae?

* [IpoapomanbHblii (+)
* JIaTeHTHBIN

* Pemuccun

* Pazrap

* BoI310poBiIEHNE

7. TlonBmxKHOCTBH OaKTEpUil 00ECIIEUNBACTCS:
* )XKryTukamu (+)



* hpumMOpuaAMH;

* COKpaIlleHUEM KJIETOYHOU CTEHKHU;
* MAJISIMH

* pECHUYKaMHU

8. Jlnst onpeeneH st MOABHKHOCTH MUKPOOPTaHM3MOB MOYKHO TIPUMEHSTh
CIICAYIOIIHE METOIBI:
* MeTOJ] cepeOpeHus 1o Mopo3oBy
* METOJI «BUCSIYEH Kariny (+)
* moceB 110 LlykeBuuay
» meTo1 BelinGepra
* OKpamMBanus 1o I'pammy

9. OcHOBHBIMHU QYHKIHSIMHI OaKTEPHUAIBHOM CTIOPHI SIBISIFOTCS:
e o0ecreunBaeT aAre3UBHOCTD
* 3aIIMTa OT HEOJIArONMPUATHBIX (PAKTOPOB BHEIIHEH cpeasbl (1)
* YYacCTBYET B Mepe/laye FTeHEeTUYECKOro Marepuania
* oOpazoBaHue (epMEHTOB
* IO/IBIKHOCTD

10. JI71s1 BBISIBIIEHHUS CIIOP MPUMEHSIOT METO/I:
» merox I'pama
» metop [{uns-Hunbcena (+)
» metoa Heiiccepa
* METOJ 3APOJIOBCKOTO
* merox byppu-I'unca

11. YcnoBusimu, CiocoOCTBYIOIIMMH CLIOPOOOPa30BAHMUIO,
SIBJISTFOTCSI:
* HEJIOCTATOK IMUTATEIBHBIX BEIIECTB B cpefe (+)
* U30BITOK MUTATEIBHBIX BEIIECTB B CPEIC
* HAKOIIJICHHE MPOAYKTOB 0OMEeHa
* HAKOTUICHUS BHYTPH KJICTOK 3aITaCHBIX BEIICCTB
* T0OABJICHHS TIIOKO3BI B MUTATEIBHYIO CPEY

12. JInst KIETOYHOM CTEHKU TPAMIIOIOKUTEIBbHBIX 0aKTepUil XapaKTEPHO:
* HAJIMYME OJTHO-, IBYXCIIOMHOTO MypEHUHa
* HAJIMYWE MHOTOCJIONHOr0o MypeuHa (+)
* HUIMYHE TEUXOEBBIX KUCIOT
* HaJM4YUE€ ME30JIMAaMUHONIMMEIMHOBON KUCIOTHI

13. JIs1 KJI€TOYHOM CTEHKU IpaMOTPUIIATENIbHBIX OaKTepUil XapaKTEPHO:
* HAJIMYKE OJTHO-, IBYXCIOWHOTO MyperHa (+)
* HAJINYUE TEMXOEBBIX KHCIOT
* HAJINYKAE ME30JUAMUHONMMEITNHOBON KUCIIOTHI



* HAJIMYHUE€ MHOTOCJIOMHOTO MYpEHHA.

14. Me30ocoMbl OaKTEpHil y4aCTBYIOT B:
* ICJICHUU KJICTKU
* CIIOPOOOPaA30BAHUHT
* CHHTE3€ MaTepHalia KIIETOYHON CTEHKH
AHEPTETHYECKOM MeTabom3me (+)
* CEKpeIH BEIIEeCTB

15. PuGocombl OakTepHaIbHBIX KJIETOK yYaCTBYIOT B:
* cuHTe3e Oenka (+)
* 00pa30BaHUU KJIETOYHOU CTEHKH
* perunkanuu JJHK
* CHHTE3€ yTIIEBOJIOB

16. Hyxneoun OakTepuii BBITOIHACT Cleayromue QyHKIUU:
* OCYLIECTBIISIET TPAHCIIOPT BEILIECTB
* BBINOJHAET KaTaJUTUUYECKYIO (DYHKIIHIO
* 3aIMIIAET OT BHEIIHUX BO3JEHCTBUI
* COJICPXKUT FeHOM OaKTepUaIbHOU KIETKHU (+)

17. Ins Hykineona 6aKTepruaibHON KIETKH XapaKTePHO:
* OTCYTCTBHE MeMOpaHsbI (+)
* HATMYUE XPOMOCOM
* JIETICHUE MUTO30M
* OTCYTCTBUE THCTOHOB

18. CuHTE3 SHTEPOTOKCHHOB KOHTPOJIUPYETCS:
e R-mtazmugon
e F-tra3zMunoit
* Col-mmasmunoit
* Ent-inazmunoit (+)

19. CunTe3 MoNOBBIX BOPCHHOK KOHTPOJIUPYETCS:
* R-mnazmupoit

» F-mumasmumoii (+)

« Col-rurazmunoi

e Ent-rmasmugoi

20. ITpu cunrese Oenka poJib MATPHUIIBI BBITOJIHSET:
* u-PHK (+)

* -PHK

e p-PHK

» masibie PHK



21. IIpoaykTuBHas uHdekuus 6akreprodaroM 3aKaHUUBACTCS:
* rubenplo KIeTKH (+)
* pasMHOXKeHHEeM (paroB 6e3 THOen KISTKH
* pa3MHOXEHHEM B KJIETKE ()arOBBIX YACTHII
* 00pa3oBaHUEM OCIIKOBBIX YACTHII

22. J11st OKpacku MUKPOOPTaHM3MOB HaH0OJIee YacTO UCTIONb3YIOT
CJIO’KHBIE METO/IbI OKPACKH:

* 1o [{nwmro-Hunbscony

* 10 PomanoBckomy-I um3e

* o ['pamy (+)

* 1o byppu-I'uncy

23. Cpenu maToreHHbIX OakTepuii HanboJee YacTO BCTPEUAIOTCS:
* o0nMraTHele a3poObl

* o0nMraTHele aHa3pOObI

* pakynbTaTUBHBIE AaHA3POOBI (+)

* YpE3BHIUANHO KHCIOPOJI0TYBCTBUTEIHHBIC

24. TlokazarensaMu OaKTepHUaIbHOTO 3arPS3HEHUS, KOTOPHIE UCTIONB3YIOTCS
JUTSL OLIEHKH SIHIONACHOCTH BOJIbI HACEJICHHBIX ITYHKTOB, SBJISIFOTCS:

* KUIIICYHbIE TTATIOYKU

* SHTEPOKOKKH

* MATOTE€HHBIE YHTEPOOAKTEPUU

* 30JIOTUCTBIN CTAPUITOKOKK

* SHTEPOBUPYCHI

25. Opranemna 6akTepuid, MPENATCTBYOMIAsA (aromuTo3y:
* karicyna (+)

* criopa

* KJICTOYHAs CTCHKA

* K'Y TUKH

* [IUTOIIa3Ma

26. B kakoii IIBET OKPAIIUBAIOTCS TPAMOTPHUIIATEIIbHBIE OAKTePUH:
* (hroneTOBBIN

* KOPUYHEBBIN

* JKEJITBIN

* CUHUM

* KpacHbIii (+)

27. B xakoil 11BeT OKpaIliBaIOTCs TPAMIIONOKUTEIbHbIE OaKTEPUH:
* 3eJICHBIN

* KOPUYHEBBIN

* JKCJITBIM



* (hronetoBsIii (+)
* KpacCHBIN

28. depMeHTHI, PYHKIIMOHUPYIOLINE B KIETKE, HAa3bIBAIOT:
* sH0(epmenTamu (+)

* 5k30(epMEHTAMU

* n3oepMeHTaMH

* OKCHpEeAyKTa3aMu

* MHUa3aMH

29. BupuoH xapakTepu3yeTcsi HaTuuueM:
» Hykneokancuna (+)

* XpoMaTUHOBOM CyOCTaHIIUU

* MuTtoxonapui

* BHYTpUKIIETOYHBIX BKIFOUCHUI

* ['paHyn rmmkoreHa u Kpaxmana

30. IIpn nMMEpCHOHHON MUKPOCKOITUHU UCTIOIB3YIOT:
* OMYIICHHBIA KOHAEHCOP

* CHJIBHOE OOKOBOE OCBEIIECHHE

* IMMEPCHOHHOE Macio (+)

* MOJTHOCTHIO 3aKPHITYIO nuadparmy

* 00bEeKTUB ¢ yBenuueHuem 40

IIpakTHyeckue 3a1aHuA:

[ToarotoBbTe pedepar Ha BEIOpAHHYIO TEMY.
TEMATHUKA PEOEPATOB

1.

2.

o s

=~

8.

9.

baktepuodaru: ctpoeHue, B3auMOJIEUCTBUE ¢ MUKPOOHOU KJIETKOMH,
IIPUMEHEHHUE.

OcCHOBHBIE IPyNIIbl XUMUOTEPANIEBTUYECKUX NTpenaparos. McTopus
OTKPBITHS, TPYIIIbI, XapaKTEPUCTHUKA.

['eHHO-MHXEHEPHbIE MAHUITYJISIIUU C TeHOMaMu OakTepuil. MeTo bl
reHEeTHYECKON TpaHchOopMaIuu U MapKePbl IS CEJIEKIIUH.
OHOKJIETOYHBIE, IPOKKENOJOOHBIE U MULIEIUATIbHBIE TPHUObI
MuUKpoopranu3Msbl U 3BOJIIOIMOHHBIN Tipoliecc. COBpeMEHHbIE
OMOTEXHOJIOTMYECKHE IPOU3BOICTBA HAa Oa3e MUKPOOPTaHU3MOB.
Posib MukpoOronoruu B pemeHuu npoodeM OXpaHbl OKPY KaIoLIEH cpebl.
Hcnonp30BaHne MUKPOOPTaHU3MOB B TOKJIMHUYECKOM UCCIIEOBAHUU
BHOBb CUHTE3UPOBAHHBIX JICKAPCTBEHHBIX IIPEIIapaToOB.

Bupycel. cropust OTKpBITHSA.

BupycHsbie 3a007€BaHNs dKUBOTHBIX.

10. Mopdonorus pukkeTcHuil, XJJaMUIUN, MUKOIIJIA3M.
11. Mopdonorus rpuboB: AeHTEPOMUIIETHI, aCKOMUIIEThI, OOMHUIIETHI,

0a3MINMOMHIIETEI.



12. Metozs! (a30BO-KOHTPACTHOM, TFIOMUHECIICHTHOMN U JIEKTPOHHOM
MUKPOCKOIIHH.

13. Cepomornueckuii 1 OMOJIOTHIECKUN METOJT UCCIIEAOBAHMS B
MUKpPOOHOJIOTHH.

14. Mukpodropa BOJIBI.

15. Muxkpodiiopa mOYBHI.

16. Mukpodnopa Bo3ayxa.

17. BupycHble HHPEKIIMN pacTCHUH.

18.'puOKoBBIE TOpAKEHUST PACTEHUM.

19. bakTepro3bl pacTeHU.

20. baktepuanbHbie HHGEKITUN )KUBOTHBIX.

OueHOYHbIE CPEICTBA IJIs ATTeCTAINH (3a4eT)

1. MukpoOuonorus Kak Hayka, 11eJid, 3a/1a4u, 3HaUCHHE.

2. Drtarbl pa3BUTHI MUKPOOHUOJIOTHH.

3. Jlym IlacTep — OCHOBOMOJIOKHUK MUKPOOHOIOTHH KaK HAYKH, €r0 OCHOBHBIC
paboTHI.

Metonas! uccnenoBanusi. CBsi3b MUKPOOHOIOTHH C APYTUMHU JUCHUILTIUHAMM.

A

Opranuzariusi, 000pyA0BaHUE U PEXKUM PAOOTHI MUKPOOUOIOTUYECKON
J1a00paToOpuH.

Ponb MUKpPOOPTaHW3MOB B KU3HH YEIOBEKA U OKPYIKAIOIIEM MHUPE.
Knaccudukaruys n HOMEHKIIaTypa MUKPOOPTaHU3MOB.
MukpoopraHU3MbI IIIAPOBUIHOMN (OPMEI: OTpeeICHIE, KITaCCH(PUKAIIHS.

© o~

Mukpoopranu3Mbl MOJIOYKOBUIHON (POPMBIL: ONpeIeiIeHHUE, KIacCU(PUKAIUS.

10. MzBuThIe (hOPMBI MUKPOOPTAHU3MOB: XapaKTEPUCTUKA, BHUIBI.

11. VnprpactpykTypa MUKpoOHOU KiieTkH. [lepeuncinre oCHOBHBIE
CTPYKTYPHbIE KOMIIOHEHTHI KJIETKH, HA30BUTE UX (QYyHKLHUU.

12. XKrytuku OakTepuii: Kiaccu(puKalys, CTPOCHUE, METOIbI U3YUYEHUS.

13. Karncynsl 6aktepuii: BUbl, QyHKIIUU, CTPOEHUE, METOIbI U3yUCHHUS.

14. Cnopsl, poib B )KM3HU MUKPOOHOM KIJIETKH, KIIACCU(PUKALIHS
CHOPO0OPa3yIOUINX MUKPOOPTaHU3MOB, CTaIMM 00pa30BaHUsI CIIOP.

15. Dramnbl NpUroTOBICHUS MUKPOIIPENAPATOB U3 KYJIBTYP MHUKPOOOB. MeToIbI
dukcaruu npemnapatos. [ yero 3To HeoOxoauMo?

16. [IpocThie METO/IBI OKPACKH.

17. CnoxHble METOIbI OKpACcKu: OKpacka 1o I'pammy, no {umto-Hunsceny, no
bypu-I'uncy.

18. Muxkpockonuueckuit Mmeron uccneaopanus. OnpeneneHue, BUIbI
MUKPOCKOIIUH.

19. CeTomnonbHass MUKPOCKOMHS: XapaKTEPUCTUKA, UMMEPCUOHHAS CHUCTEMA.



20. IIpuHITUIIEI TEMHOIOIBHOM, (ha30BO-KOHTPACTHOMN U JTIOMUHECIIEHTHOM
MUKPOCKOIIHH.

21. UccnenoBaHre MHUKPOOPTAaHU3MOB B JKHBOM COCTOSIHHH: TIPEIapaThl
BUCSYAs ¥ pa3JaBiICHHAs Karllu.

22. Mopdomorus pukkercuit. OcoOeHHOCTH UX MOP(OJIOTHH, METOJIbI OKPACKH.

23. Mopdosorus xaamuanii. OcoOGeHHOCTH UX MOP(POJIOTUU, METO/IbI OKPACKHU.

24. Mopdomnorus mukormiazM. OCoOOEHHOCTH UX MOP(OJIOTUH, METOAbI OKPACKHU.

25. Mopdomorust rpu0oB: 1EUTEPOMHULIETHI 1 ACKOMUIIETHI.

26. Mopdosorus rpuboB: OOMHUIIETHI M 023U TUOMHIIETHI.

27. AKTUHOMMIICTBI: XapaKTEPUCTHKA, 3HAUCHHE.

28. ®oToTpOoPHBIE MUKPOOPTAHNU3MBI: XapaKTEPUCTHKA, (POTOCUHTE3UPYIOIINN
amnmapar.

29. Brniusiare pu3nyecKux U XUMUYECKUX (PaKTOpPOB Ha MUKPOOPTAHU3MBI.
Metonb! ctepunuzanuu. [TonsaTre 06 acenTuke U aHTUCENTHKE.

30. [TonsTue o ne3uHdexuru. Buasl aHTUCENITUKOB.

31. MexaHu3Mbl TUTAHUS OaKTePHUH.

32. Knaccudukaiuss MUKpOOPTaHU3MOB TI0 THIIAM YTIIEPOAHOTO, @30THOTO
MUTaHUS ¥ UCTOYHHUKA YHEPTHUH.

33. MexaHu3MBl IIepeHOCca MUTATENIBHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

34. [lurarenpHble cpefpl, UX Kiaccuukaius, TpeOOBaHUs, PEIbIBIIEMbIC K
MUTATEIBHBIM CPEIaM.

35. ®epMeHThl MUKPOOPTAaHU3MOB, MIUTATEILHBIE CPEJIbI 11l UX OMPEICIICHUS.

36. JIlpixaHue MUKpPOOPTaHU3MOB. XapaKTEPUCTHKA MHKPOOPTAaHH3MOB TIO
THUTIaM JIbIXaHHUS.

37. bakTeproIOTHYECKH METO] MCCIICTIOBAHUS U €T0 dTaIlbl.

38. MeToapl BBIICTICHUS YHUCTON KYyJbTYpbl a3po0OB: THUTATEIBHBIC CPEIbI,
YCJIOBUSI KYJIbTUBUPOBAHMSI.

39. Meroapl BBIIENEHUS YHCTOW KyJIbTYPhl aHadpOOOB: MUTATEIbHBIC CPEIbI,
YCJIOBHSI KyJIbTUBUPOBAHMUSI, METOJIbI CO3/ITAaHUS aHAdPOOHBIX YCIOBHM.

40. XpoMOCOMHBIE U BHEXPOMOCOMHBIE (haKTOPhI HACTEACTBEHHOCTH.

41. MyTtanuu 6akTepHii: BUIbl, MEXaHU3MbI, 3HAUEHUE.

42. I'eneTnyeckue peKOMOMHAIIMM: TpaHC(POpMaLIUsL.

43. baktepuodaru: CTpO€HUE, B3aUMOJACUCTBUE C MHUKPOOHOW KIETKOM,
IpUMEHEHUE.

44. I'eneTn4ecKre PEKOMOMHAINY: TPAHCTYKIIHS.

45. T'eneTnyeckue peKOMOMHAINN: KOHBIOTAITHS.
46. buonornyeckuii U aJUIEPrOJOTHYECKMM  METOAbl B JHMArHOCTHKE

WH(EKIMOHHBIX 3a00JI€BaHUIA.



47. ndexunoHHbIl miporiecc, BUAbI U popMbl. [1aTOreHHOCTh, BUPYJIEHTHOCTD.
@aKTOpPHI MATOT€HHOCTH.

48. Uadexumonnas  OONE3Hb:  TEpHONbI,  Kiaccuukamus. Y CIOBUS
BO3HUKHOBEHUSI HH(PEKIIMOHHON OOJIE3HU.

49. bakTepuOHOCUTENTHCTBO: BU/IbI, IPUYMHBI BOSHUKHOBEHUS, 3HAUCHHE.

50. Muxkpodaopa Bozmyxa. MukpoOHOE 4YHCIIO, METOAbl OIMpEeTICHHUS,
CaHUTAPHO-TIOKA3aTeJIbHbIE MUKPOOPTaHU3MBI.

51. Muxkpodaopa Boawl. I[lokazatenu ¢dekaabHOTO 3arpsi3HEHHS, MUKPOOHOE
4ucio, onpenenaeHue. CaHUTapHO-TIOKA3aTeIbHbIE MUKPOOPTaHU3MBI BOJBI.
Komu-tutp, KOnu-uHAEKC.

52. Metoasl ompeAeneHus KOJNU-TUTpa W KONIU-UHAEKca BoAbl. CaHUTapHO-
TUTUEHUYECKHE HOPMBI JIJIs1 BOJIOIIPOBOTHOM BOJIBI.

53. Mukpodnopa mouBbl. CaHHTapHO-TIOKA3aTENbHBIE MHUKPOOPTaHU3MBI,
MUKPOOHOE YUCIIO TTOYBBI, METO/Ibl ONPEICIICHHUS.

54. Mukpoopranu3mMbl M 9BOJIONMOHHBIN  mpouecc.  CoBpeMEHHbIC
OMOTEXHOJIOTMYECKHE MPOU3BOJICTBA HAa 0a3€ MUKPOOPTaHU3MOB.

55. Poibp MUKpoOHOJIOTHY B PELIEHHH MTPOOJIEM OXPaHbl OKPY>KAIOIIEH CpeIbl.

56. Hcnonp30BaHne MUKPOOPTaHU3MOB B TIOKJIMHHYECKOM HCCIIEIOBAaHUH BHOBb
CUHTE3UPOBAHHBIX JIEKAPCTBEHHBIX MPENapaToB.

57. Bupycsel. UcTopust OTKpBITHS.

58. BupycHbie 3a0071€BaHUS )KUBOTHBIX.

59. Mopdosorust BUpyCOB U CTPYKTypa BUPYCOB. [IpocThie U ClI0KHBIE BUPYCHI.

60. OcobenHocT MOP(OJIOTUH BUPYCOB M OPTAHU3AIMN BUPYCHOTO T€HOMA.

61. DTanbl B3aUMOICHCTBHE BUPYCA C KIETKOH.

62. Tumbl B3aMMOCHCTBUS BUpYyCa C KJICTKON M UX XapaKTePHUCTHKA MIPUMEPHI.

63. MeToabl KyJIbTUBUPOBAHUS BUPYCOB.

64. Knerounble KyJIbTYphl, WX BHABl W XapaKTepucTuka. PocToBeie u
MOJIICPKUBAIOIIUE MTUTATEIbHBIE CPEbI.

65. MeToabl UHAMKAIIMH BUPYCOB.

66. MeTtoap! uACHTH(UKAIIMA BUPYCOB.

67. Postb MUKpOOPTaHU3MOB B )KH3HU YEJIOBEKa M OKPYIKAIOIIEM MHpE.

68. Mukpodnopa Tena yeroBekxa.

69. lucbakrepro3: NpUUMHbI, CAMITOMBI, NPOQUIAKTHUKA.

70. Hcnonb3oBaHue MHKPOOPraHU3MOB B Pa3IMYHbBIX OTpacisax
IIPOMBILIJIECHHOCTH U CEJIBCKOTO XO3MCTBA.



