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1. MACHHOPT ®OHJAA ONEHOYHBIX CPEACTB

1.1. Ilepeyenr KoMIeTeHUHI, (pOopMHpPYeMBbIX B IpoLecce OCBOCHHS

OCHOBHOI1 00pa30BaTe/IbLHON POrpaMMbI

HpOHCCC OCBOCHHM OUCHUILIMHBI HAIIPABJIICH Ha OBJIAACHHUC CICAYIOIINMMHA

KOMIICTCHIIMSMM

CriocoOHOCTB. HCIIOJIB30BATh TCOPCTUYUCCKUC U IPAKTUYCCKUC 3HAHUA IJIA

MIOCTAHOBKMA W PEIICHUS HCCIEA0BaTEIbCKUX 3a/ad B MPEAMETHON oOmactu (B
COOTBETCTBHH C NMpoduiIeM U ypoBHEM 0o0ydeHHs) U B o0actu oopazoanus (I1K-

1).

1.2. Jranbl GpopMUPOBAHMA KOMIETCHIMHA W CPeACTBA OLCHUBAHMS

YPOBHS UX cOPMHPOBAHHOCTH

Jranbl GOpMHUPOBAHHUSA

Komnerenuun

KounTtpoJsbHo-

KOMIIEeTeH Uil OlICHOYHBbIE cpeAcTBa /
CI0CO0 OLICHUBAHUSA
Knaccuduxanus, mopdomnorus u IK-1 YcTHBIN OIIpocC.
yIBTPACTPYKTypa OaKkTepuil. IIpuroTosnenue
Mopdoorust KOKKOB M ITaI04ex. MHKPOOHONOTHIECKOTO
npenapara. Oxpacka
[IpocTeie METOIBI OKPACKH.
IIPOCTBIM METOJIOM.
Mopdomnorus u3BuUTHIX Hopm IK-1 TecToBbIi KOHTPOJIb.
MHKpPOOpraHu3moB. Karcyiel. IIpurorosnenue
Crnopsr. XKrytuku. Okpacka 1o MHKPO6HOHOM%CKI§
Mpenaparos. Kpacka
['pamy, no bypu-I uncy, no Lnro- perap P
CJIO’KHBIMHM METO/IaAMHU.
Hunsceny.
[InTanne MUKpOOPraHU3MOB. IK-1 YcTHbIN ompoc.
[IutarenbHbIE CpEabI, NX IIpurorosnenue
knaccuuKanys, TpeOOBaHus, MHKPOOHONIOTHIECKOTO
npenapara. Oxkpacka
NPEAbSABIAEMbIC K TUTATEIbHBIM
5 . CJIOKHBIM MeTonoM. OrieHka
aMm. Jlpixanue OakTepui, TUIIbI
cpel A © cpun, IOC€Ba Ha  IIMTATCIbHBIC
neixanud. [loceB Ha muTaTenbHbIC Cpeibl. TTo/roToBKa
Cpeasl MPE3EHTALUH.
I'enetuka 6akrepuit. Myranuu, | [1K-1 Brinonnenue 1adbopaTopHOit

BU/JIBI MYTaIlUH, TPAKTHICCKOE
3HaueHue. [ eHeTnyeckue
pekoMOuHaIMU: TpaHchopmarius,
TPAHCIYKIUS, KOHBIOTAIUS

paboThl. YCTHBIM  ompoc.
[ToaroroBka npe3eHTaum




NuexkunoHHbIN Iporiecc. [K-1 VYerueiii  onpoc. OueHka

Wb exkunoHHbIN Tpo1iecc, BUIBI U IIPABUIIBHOCTH  NOCEBA  Ha
dopmbl. [laToreHHOCTS, cpery Ommo u Kurr-
Tapoum. [Togroroska

BUPYJICHTHOCTb. DakTOphI
naroreHHocTH. MHpekmonnas
00JIe3Hb: TIEPUOBI,
KJaccudukanys. Y cIOBHUs
BO3HUKHOBEHUS WHD)EKITMOHHON

OOJIE3HU.

MpE3EHTAUN

1.3. Onucanue nokasareseid (GopMHUPOBAHUSA KOMIIETEHIUI

Kon Iliianupyemble pe3yJibTaThl 00y4eHUs (IIOKa3aTe/In)
KOMIIETCHLIUH
IIK-1 3HaTh: COBPEMEHHbIE OOpa30BaTENbHbIE TEXHOJOTHMH U

peanuzyeT WX B 00pa3oBaTelbHOM  Mpolecce ¢
WCTIOJIb30BAHUEM OCHOBHBIX TOJIO)KEHUH MHUKPOOHOJIOTHH,
MOPGOTOTUYECKUX, (bU3UO0IOTHYECKUX, TEHETUYECKUX
XapaKTepUCTUK  MHUKPOOPTaHU3MOB, OOIIMUX  MPUHIIUIIOB
CTPYKTYPHO-(DYHKITMOHAIbHOMN OpraHu3aIuu
MPOKAPUOTUYECKUX KIIETOK;, METOAOJOTHI0 COBPEMEHHOTO
MUKPOOHOJIOTUYECKOTO MCCIEA0BaHMsI, OCOOCHHOCTH pOCTa U
KyJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB; BITUSTHUE
HEOJaronpusTHBIX ~ MHUKPOOMOJIOTMUECKMX  ()aKTOpOB B
HACEJICHHBIX MyHKTaX, Ha MPOU3BOJICTBE, B BOCITUTATEIbHBIX U
y4EOHBIX 3aBEACHUSX; TIPUHITUTIBI TUTHCHHYECKOTO
HOPMHUPOBaHUS MHUKPOOHOW OOCEMEHEHHOCTH, POJIb HUX IS
OpraHn3Ma 4YeJioBeKa MU B BO3HUKHOBEHUHM COLIMAIBHO
3HAYUMBbIX UHPEKITUH;

yMeTh. pa3pabaTbiBaTh MPOTrpamMMbl YYEOHBIX TUCIUTUIMH C
UCIIOIb30BaHUEM 0a30BBIX 3HAHMM 110 MHUKPOOHOJIOTHH;
U3JIaraTb M KPUTHYCCKH aHAJU3HPOBATh HHQPOPMAIUIO O
Mopdoorur, (U3HOJIOTHH, T'E€HETUKE MHKPOOPTaHU3MOB;
TOTOBUTH MPENapaThl ¢ YYETOM CHEIU(DUKU Pa3IMUHBIX TPYIIT
MHUKPOOPTaHU3MOB; BOCCO3/1aBaTh YHH(PUITUPOBAHHBIC METO/IbI
MUKpPOOHMOJIOTUYECKUX HCCJICJOBAHMI, IPOBOJNTH aHAIIN3




PE3YIbTATOB HCCJIC,HOBaHI/Iﬁ;

BJIAJIETD. MCTOJUKaMH ITPOBCACHUA 3aHSATUMN C

HUCIIOJIb30BAHUCM MCTOAOB IIPUI'OTOBJICHUS, (bHKCElLII/II/I n

OKpallnBaHUs MUKpPOOPTaHU3MOB; U3YYECHUS
MUKPOOPTaHU3MOB B  JKMBOM  COCTOSIHUM;  U3Y4YEHUS
MUKpPOQIIOpBl Tejla YelOBEKa; MHKPOCKONHH; METOdaMH

BOCIIUTaHHA OTHOIICHHSA K MI/IKp06I/IOJ'IOI‘I/II/I KaK K OOIHOMY H3
(bYHI[aMeHTaJ'IBHI)IX KOMIIOHCHTOB €CTCCTBO3HAHMA.

1.4. Kpurepuu OuUeHUBAHMS KOMIIETEHIUI Ha Ppa3HbIX JTamax Hux
(¢popMupoBanusn
Ounoii/3204H0i opMBI 00YUCHHUSA

Buja yueOHoii padoThl KouunyecTBo 602a/1;10B

Cemectp A/E cemectp OO0 / 0300
BrinoHeHue u 3anuTa J1abopaTopHbIX paboT 40 [/ 30
Benenne npoTokosioB 1a00paTOPHBIX padboT 5 [/ 5
CamocrosiTespbHas pabora 10 / 20
[TonroroBka nmpe3eHTalum 5 / 5
3ayer 40 /[ 40
Bcero 3a roa 100

HaxonureanHasa cucrema oneHuBanud mo 100-6aipH0H mkaJie

Yeroipexodad-
JIbHAsl CHCTeMa
OlleHUBAHUS
IK3aMeHa

100-
ENNISIET:
HIKAJIa

BykBenHnas mkana, coorsercrsytomas 100-
0a/JILHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3ayera

OT1auuHo

90-100

A — OTJIMYHO — TEOPETHUYECKOE COJIePKAaHHUE Kypca
0OCBOEHO TMOJIHOCTBIO, O6€3 MpoOeoB; HeOOX0IUMBIE
MPAKTHYECKUE HABBIKK Pa0OTHI ¢ OCBOCHHBIM
MaTepuasoM chOpPMUPOBAHEI; BCE
peTyCMOTPEHHBIE MPOTrpaMMOi 00ydeHUs
yueOHbIE 3aJaHHsI BHITTOIHEHBI, KAYECTBO UX
BBIIIOJTHEHHS OI[EHEHO YHCJIOM OaJlJIOB, OJIM3KHM K
MaKCUMaJTbHOMY

Xopomo

83-89

B — oueHb XOPOLIO — TEOPETUYECKOE COIEPIKAHHE
Kypca OCBOEHO HOJHOCTBIO, O€3 IPOOEIoB;
HEOO0XOMMbIe IPAKTHUECKHE HABBIKK pabOTHI €
OCBOCHHBIM MaTepHaJIOM B OCHOBHOM
C(OpMHPOBAHBI; BCE MPEAYCMOTPEHHBIE
MporpaMMoii 00yueHus yueOHbIe 3a1aHus
BBIITOJIHEHBI, KAUECTBO BBIITOJIHEHHSI OOJIBIINHCTBA

M3 HUX OLICHEHO YKMCJIOM OalJIOB, OJM3KUM




K MAKCHUMAJIbHOMY

Xopomuio

75-82

C — xopo1uIo — TeopeTudYecKoe coiep kaHne Kypcea
OCBOEHO IMOJIHOCTBIO; HEKOTOPBIE IPAKTUYECKHE
HABBIKU pabOThI C OCBOCHHBIM MAaTEpHAIOM
c(hOpMHUPOBAHBI HETOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOTrpaMMoi 00y4eHus
y4ueOHbIE 3a/IaHUS BBIITOJTHEHBI, KAU€CTBO
BBIMIOJTHEHUS] HU OJIHOTO M3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHACIIOM 0aJlIIOB, HEKOTOPHIC BUIBI
3aJJaHUH BBINOJIHEHBI C OIIKUOKaMU

Y noBinerBo-
PHUTEIBHO

63-74

D — ya0BI€TBOPUTENBHO — TEOPETUUECKOE
COJIepKaHUE UCIUTUINHBI OCBOCHO YaCTHUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXOIMMBIC TIPAKTUYECKUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMupOBaHbI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOi 00yUIeHHUS
y4eOHBIX 33J]aHUH BBIIIOJHEHO, HEKOTOPHIC

13 BBINOJIHEHHBIX 33JJaHUH, COIEPIKAT OIIMOKHU

Y 10BIETBOPUT
€JILHO

50-62

E — nmocpeactBenHO — TeopeTuyeckoe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE IPAKTUYECKHE HABBIKU PAOOTHI

He c(hopMUPOBaHBI, MHOTHE TIPETyCMOTPEHHBIE
nporpamMMmoil o0ydeHus yueOHble 3a1aHUs

HE BBINOJIHEHBI JIN0O KaYeCTBO BHIMOIHEHUS
HEKOTOPBIX M3 HUX OLIEHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

3autreHo

Heynosnersop
UTEJIBHO

21-49

FX — Hey10BIE€TBOPUTEIIBHO — TEOPETHUECKOE
CoJIepKaHNe Kypca OCBOCHO YaCTUYHO;
HE00X0/IMMbIE MPAKTUUYECKNE HABBIKU PaObOTHI
He c(hOPMUPOBAHBI; OOJIBITUHCTBO
IPEIyCMOTPEHHBIX POrpaMMOii 00yUYeHHUs
y4eOHBIX 3aJJaHU{ HE BBITOJIHEHO JTHO0 Ka4yeCTBO
UX BBITOJIHEHUS OLIEHEHO YHCIIOM 0aslioB,
OJM3KUM K MUHUMAJIBHOMY; TIPH
JIOTIOJTHUTEIILHON CaMOCTOSITENbHOM paboTe Haj
MaTepHajioM Kypca BO3MOYKHO TTOBBIIIICHHE
Ka4yecTBa BBIOJHEHHs YUEOHBIX 3a1aHUI

Heynosnerso-
PUTENBHO

0-20

F — Hey1OBIETBOPUTENBEHO — TEOPETUUECKOE
coJiepaHue Kypca He OCBOCHO; HEOOXO0JUMbIe
MPAKTUYCCKHUE HABBIKN pa6OTI)I

He C)OPMUPOBAHBI; BCE BBHITIOIHEHHBIC yUeOHBIE
3aJIaHusl COJIEPIKAT TPyObIe OITUOKH,
JOTIOTHUTETIbHAS CaMOCTOSTeNIbHAs paboTa Hal
MaTepHaoM Kypca He IPUBEIET K KaKOMY-TTH00
3HAYUMOMY MOBBIILIEHUIO KAYECTBA BHITTOJIHEHUS

y4eOHBIX 3aJaHuI

He 3auteno




1.5. O6pazen opopMiIeHHs IK3AMEHAIMOHHOT 0 OMJIeTa

MUWHHUCTEPCTBO ITIPOCBEIEHU S
POCCUMCKON ®EJEPALIMA

OEJNEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHHWE BBICIIEI'O OBPA30BAHUA
«JIYTAHCKHUH T'OCYJIAPCTBEHHBIN NNEJATIOT'MYECKHA YHUBEPCUTET»
(PI'bOY BO JIT'TLY»)

2024/2025 y4eOHslii ro]

DOAKYJIBTET ECTECTBEHHBIX HAYK
Kadeapa 1adopaTopHoil AMATHOCTUKH, AHATOMHUH U (PU3HOJIOTHH

3auet (YCTHBIN) MO JUCIUTUIMHE « MUKPOOHOIOTHSI
44.03.05 Ilenarornueckoe oOpazoBanue (¢ AByMs IpOOUISIMHU TOATOTOBKHU)
[Ipoduib noaroroBku: buonorus.Ixkonorus
ODO/390
SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. MukpoOuonorus Kak HayKa, 1leJid, 3a/1a4u, 3HaueHue.

2. JlpIxaHWe MUKPOOPTaHU3MOB. XapaKTepUCTHKAa MUKPOOPTAaHU3MOB TIO
THTIAM JIbIXaHUS.

3. Oxkpacka no ['pamy: MeToanKka, y4eT, IpakKTHUIECKOe 3HAUCHHUE.

YTBepxkaeHO Ha 3acenanuu Kadeapsl 1a00paTopHO TUATHOCTUKH, aHATOMHUH U

¢uznonoruu, npotokoa No ot 20 rogma
3aBenyrommii kadeapon Kinumouknna E.M.
DK3aMEHaTOP Knumoukuna E.M.

Kpurepuu oueHuBanust
OLeHKy «OTIUYHOY» 3aCITyKUBAET CTYAEHT, KOTOPBIN
— BBISIBWJI BCECTOPOHHME, CUCTEMAaTHUYECKUE U TIIyOOKHE 3HAHUSI OCHOBHBIX
TEPMUHOB U TIOJIO)KEHUM MHUKPOOMOJIOTUM, TEHETHYECKHX, MOP(HOJIOrHYEeCKuX,
(U3UOIOTUYECKUX ACTIEKTOB MUKPOOPTaHU3MOB, OCOOCHHOCTEH B3aWMOJICHCTBUA,



CyTH COBPEMEHHBIX METOJOB JHMArHOCTUKA B MHUKPOOMOJIOTHHU; CHOCOOEH
CaMOCTOSITENIFHO BBITIONHSATH 3aaHHsl, IPETYCMOTPEHHBIE POTPAMMOIA;

— 3HAET 3a/lay, CTPYKTYpy, 00OpyaoBaHUE, MpaBuia pabOThl U TEXHUKH
0€30MacHOCTH B MUKPOOHOJIOTUYECKON J1a00paTOPUH; POJIb MUKPOOPTaHU3MOB B
KU3HM 4YelloBeKa W obmiecTBa; MOpQOJIOrHio, (QU3UONOTHI0O M IKOJIOTHUIO
MUKpPOOPTraHU3MOB, METOAbl WX M3YyYEHUs; OCHOBHBIE METOJIbI ACENTHKU U
AHTUCENTUKY; OCHOBBI AIUAEMHUOJIOTHH MH(DEKITMOHHBIX 0one3Hei;
OPUEHTUPYETCSI B COBPEMEHHBIX METOJAMYECKMX MOAX0AaX, KOHUEHIUAX U
npobsieMax MUKPOOHOIOTHH.

— yMeeT OCYUIECTBISATh BBIOOP METOAOB, aJ€KBAaTHBIX JJISI PEIICHUS
UCCIIEIOBATENbCKON 3a/laud; MPOBOAUTH MHUKPOOHMOIOTHYECKHE HCCICTOBAHUS;
muddepeHIUpoBaTh pa3Hble TPyHNbl MHKPOOPraHU3MOB 10 HUX OCHOBHBIM
CBOMCTBAaM; OCYILIECTBIATH MPO(PUIAKTUKY pACIPOCTPAHEHUS UH(EKIINH;

— BIIAJICET HaBbIKAMM IPUTOTOBJICHMS, (PUKCUPOBAHHUA M OKpAIIMBaHUS
MUKPOOHOJIOTUYECKUX Ipenaparos, BBIJICTICHUS YUCTON KYJIbTYPBI
MUKPOOPTaHU3MOB, pabOTHI C KOMITBIOTEPOM U UHTEPHET;

— O3HAKOMMWJICA C OCHOBHOM M  JONOJHHUTEIBHOW JINTEPATYypPOU,
PEKOMEHA0BAaHHOM ITPOTrPaMMOM,

— YCBOMJI B3aUMOCBSI3b OCHOBHBIX MOHSTUN JUCIUIUIMHBI U UX 3HAUYECHUE AJIs
Oymyriei mpodeccun.

OueHKy «XOpoIIO» 3acily’KMBAaeT CTYACHT, KOTOPbIA YCBOWJI Y4yeOHO-
MPOTrPaMMHBIM MaTepHall MO MHUKPOOMOJIOTUM B TMOJHOM OO0BEME, YCIEIIHO
BBITIOJHSET TMPEIyCMOTPEHHBIE TMPOTPAMMOW  3aJaHus, HW3YYHJI OCHOBHYIO
JUTEpaTypy, PEKOMEHJOBAHHYIO MPOrpaMMOM, TIOKa3aldl CHCTEMaTHUYECKHUN
XapakTep 3HaHWH MO CTPOSHUI0 MUKPOOPTAaHU3MOB, JTAOOPATOPHOW NHUAarHOCTUKE
BBI3bIBAEMBIX UMU 3a00JIEBaHUM, CTIOCOOEH K UX CAaMOCTOSITEIbHOMY TTOMOJTHEHUIO
1 OOHOBJICHUIO B JlajibHENIIICH yueOHOU 1 TPO(eCcCHOHaTBHOM eI TeIbHOCTH.

OueHkKy «yZOBJIETBOPUTEIBHOY» 3aCIyKUBACT CTYIEHT, KOTOPHINA BBISIBUJ
3HaHHWS OCHOBHOTO Y4Ye€OHOTO Marepuajia 10 MHKpOOHWOJIOoTHMH B 00BEMeE,
HEOOXOAMMOM JUIsl ajbHelero oOyyeHuss U Oyayuied padoTsl 1o mnpodeccu,
O3HAKOMJIEH C OCHOBHOM JIUTEPATypOW, PEKOMEHIOBAHHOW IIPOIPAMMOMN,
JIOTYCTHJI OTUOKHM B OTBETaX HA DK3aMEHE, HO MPOJEMOHCTPUPOBAI CIIOCOOHOCTh
UX YCTPAHUTh.

OueHKy «HEyAOBIETBOPUTEIBHO» C BO3MOKHOCTBIO TIOBTOPHOM caauu
3aCIy>KUBAET CTYACHT, B 3HAHUAX KOTOPOrO MO MHUKPOOHMOJOTHH €CTh IPOOEbl,
KOTOpPBIA  JOMYCTWJ  NPUHIMUMNHAIBHBIE  OIIMOKM  NPU  BBIIOJHEHUU
NPEAyCMOTPEHHBIX ~MPOrpaMMOM  3aJjaHUi, TO €CThb CTYJEHTY, KOTOPbII
HECNOoCOOEH MpoAODKATh OOydeHHWE W MPUCTYNUTh K MPOPECCHOHAIBHON
NEATEIbHOCTH TMOCHE€ OKOHYaHUs By3a 0€3 JOMOJHUTENBHBIX 3aHATHA 10



Mukpoouosoruu. CTyIeHT, NoTyYuBIIUi MeHble 20 6aninoB, 00s3aH NpOCTyIaTh
KypC MOBTOPHO U CAATh 3K3aMEH.

2. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA

2.1.OueHoYHbIE CPeICTBA TEKYIIEro KOHTPOJIsi (THIIOBBIE)
Bomnpocsl AJis1 ycTHOTO onpoca:
MukpoOurosorus Kak HayKa, 11eJd, 3a/1aud, 3HAaUCHHE.
DTarbl pa3BUTUS MUKPOOHOJIOTHH.
MeToasl Hcciaeg0BaHus.

W

Opranuzaius, 000pyAOBaHUE U PEXUM PAOOThl MUKPOOHOJIOTHYECKOU
nabopaTopuu.

o1

Ponb MHUKPOOPIaHU3MOB B JKHU3HHU YCJIOBCKA K OKPYIKAIOIICM MHPC.

o

Krnaccudukanuys 1 HOMEHKIIaTypa MUKPOOPTaHU3MOB.

7. OCHOBHbIE Mopdomoruyeckue TPYIIIbI MUKPOOPTaHU3MOB:
MUKPOOPTraHU3MbI IIAPOBUIHOM, MOJIOUYKOBUIHON (POPMBI, U3BUTHIE (HOPMBI
MUKPOOPTaHU3MOB.

8. VYawpTpacTpykTypa MEUKpOOHOM KiIeTKH. [lepeunciute oCHOBHbBIE
CTPYKTYpPHBIE KOMITOHEHTHI KJIETKH, HA30BUTE UX (PYHKIIUH.

9. XKrytuxu 6akTepuii: kaaccudukaius, CTpOeHUE, METO bl U3yUCHHUS.

10. Karmicynbl 6aktepuii: BUibl, PyHKIIUU, CTPOCHUE, METOIbI U3yUCHUS.

11. Cnopsl, poib B )KM3HU MUKPOOHOMW KIJIETKH, KIIACCHU(PUKAIIHS
COpOOOPa3yIOMX MUKPOOPTAHU3MOB, CTaJAMH 00pa30BaHuUs CIOP.

12. Drambl NpUroTOBICHUS MUKPOIIPENIAPATOB U3 KYJIBTYP MHKPOOOB. MeToIbI
¢bukcamu npenapaTtos. s yero 3To HeoOX0AUMO?

13. TIpocThie METOIBI OKPACKH.

14. CnosxxHble METOIbI OKPACKHU: OKpacka 1o ['pammy, no [{umto-Hunsceny, mo
bypu-I'uncy.

15. MuKpOCKONUYECKUM MeTOI hccieaoBanus. OnpeneeHue, BUAbI
MUKPOCKOTIHH.

16. UmMmepcroHHasi CUCTeMa: XapaKTepUCTUKa, Ha3HAYCHUE.

17. ITpyuHIMIIBI TEMHOMOJIBHOM, ()a30BO-KOHTPACTHOM U TIOMUHECLICHTHOM
MUKPOCKOTIHH.

18. UccnenoBanue MHUKPOOPTAHU3MOB B KHUBOM COCTOSIHMH: TIpemapaThl
BUCSYAs U pa3JaBleHHAs Karliu.

19. MexaHu3Mbl TUTaHUS OAKTEPHIA.

20. Knaccudukanyss MUKpOOPTaHU3MOB TI0 THUIIaM YTJIEPOJIHOTO, @30THOTO
MUTaHUS U UCTOYHUKA SHEPTUHU.

21. MexaHu3Mbl IEPEeHOCa MUTATEIBHBIX BEUIECTB B MUKPOOHYIO KIIETKY.



22. IlutaTenpHble cpebl, MX Kiaccudukaius, TpeOoBaHUs, TPEAbIBIsIEMbIC K
MUTATEIHHBIM CPEIAM.

23. ®epMEeHTHI MUKPOOPTAaHU3MOB, MIUTATEILHBIE CPEIIbI 11T UX OMPEICIICHNU.

24. JIlpixaHue MUKpPOOPTaHU3MOB. XapaKTePUCTUKA MHUKPOOPTAHW3MOB TI0
TUIIaM JIbIXaHUS.

25. bakTepnosoruuecKuii MeTo]] UCCIIEIOBAHUS U €r0 dTaIlbl.

26. MeToabl BBIACIICHUS YUCTOM KyJNbTYphl a’3poOOB: MUTATEIbHBIE CPEIbI,
YCJIOBHSI KYJIbTUBUPOBAHMS.

27. MeTtoapl BBIJICICHHS] YUCTON KYJIBTYpPhl aHA’pOOOB: MUTATEIBHBIC CPEIbI,
YCIIOBHSI KyJIbTUBHPOBAHHUSI, METOJIbI CO3/IaHUS aHadPOOHBIX YCIIOBHM.

28. XpoMOCOMHBIE U BHEXPOMOCOMHBIE (PaKTOPHI HACIIEICTBEHHOCTH.

29. Myranuu 6aKkTepuii: BUIbI, MEXaHU3MbI, 3HAUCHHE.

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

31.UndexunonHsblil nporecc, BUIbI U Gopmbl. [1aToreHHOCTh, BUPYJICHTHOCTb.
@aKTOpPHI MATOTEHHOCTH.

32. UadexnmonHass  O0JE€3Hb:  MEpPUOABI,  KilaccupuKamus. Y CIOBUS
BO3HMKHOBEHUS MH(PEKIMOHHON 0O0JIE3HMU.

33. Mopdosorust BUpyCOB U CTPyKTypa BUpycoB. OcoOeHHOCTH MOPQOIOTUN
BUPYCOB M OpPTaHU3aIMU BUPYCHOTO reHoMa. [IpocThie 1 Cl0KHBIE BUPYCHI.

34. BzaumozeiicTBue BUpyca ¢ KJICTKOW: BUbBI, ITAIIbI.

35. Mukpodnopa Tena yeaoBeKa; XapaKTePUCTHKA, BUBI, TUCOAKTEPHO3.

TeMbl 1151 TOATOTOBKH MYJIbTUMEAMUHBIX MPEe3eHTALMH

1. IlutaTenbHbIE Cpeabl, UX KIacCU(PUKaLMs, TPEOOBaHUS, MPEIbABIIEMbIE K
NUTATENbHBIM CpefaM, IPUMEHEHHE.

2. bakrepuonornueckuii METOJT — OCHOBHOM METOJT MUKPOOHMOJIOTHH.

3. I'eHeTHKa MUKPOOPIaHMW3MOB: U3MEHUHUBOCTh Y OaKTepUil U BUPYCOB.
MoaudukanrnoHHass ”3BMEHYMBOCTh. MyTaliuu, BUIbl MyTallui,
MPaKTUYECKOE 3HAYCHUE.

4. T'eHeTHYECKHE pEeKOMOMHAIIMU: TpaHCPopMaIus, KOHbIOTaIs.

5. bakrepuodaru: mopdonorus, BUabsl B3aUMOACHCTBUSL C MUKPOOHOM
KJIETKOM, y4acTHe B MTPOLIECCE TPAHCAYKLUH.

6. Nndexkunonnas 601e3Hb: Nepruobl, Kiaccupukanus. Y cIoBus
BO3HUKHOBEHUSI HH(PEKIIMOHHON OOJIE3HU.

7. Undexkunonusie 3a001€BaHNs PaCTEeHUN — OAKTEPHO3bI.

8. BupycHble uH(eKIUn pacTeHHi.



9. I'puOKOBBIC MOpPAXKEHUS PACTCHUIA.

10. Mukpodopa Tena yenoBeka.

11. TucbaxTepro3: mpUYUHBI, CAMITOMBI, TPO(UIAKTHKA.

12. Drambl ¥ BUABI B3aUMOICHCTBHS BUPYCOB C KIETKOM.

13. MeTopl MHANKAIIMY BUPYCOB.

14. Metoasl uneHTUGUKAIIMA BUPYCOB.

15. PoJib MUKPOOPTaHHU3MOB B >KM3HU YeJIOBEKA U OKPYKAIOIIEM MUPE.

Bonipocsl 17151 NpoBeeHUs KOHTPOJIbHOI padoThI

TecTOoBBIC 3a1aHUSA

1. Ilocne nedyeHus: BOCHAIUTEIBLHOTO MPOLECCa AaHTUOMOTUKAMU Yy OOJIBHOTO
HapYIIMJIOCh CBEPTHIBAEMOCTh KPOBH BCIIEACTBHE MOPAKECHHSI MUKPO(DIOPHI
KuieyHrka. HegocraTok kakoro BUTaMuHa HaOmonaercst y 60JabHOro?

* putamuH K (+)
* BUTaMuH B,
e putamMuH D

e suTaMud P

e BuTaMuH Bio.

2. W3BecTHO, UTO CTPENTOKOKKH 00JIaJat0T FreMOJIMTUYECKUMH CBOMCTBAMU.
Kakue nurtaTenbHble Cpeibl MOKHO UCIIOJIB30BATh IS U3YUYEHUS ITUX
CBOMCTB?

* KpossiHoii arap (+)

* ChIBOPOTOYHBIN arap
* Cpenbl ['ucca

* MITA

* MIIb

3. TlanueHty, B aHaMHe3€ KOTOpOro ObLia JierouHasi hopma TyOepKyiesa,
MPOBEJEHO MUKPOCKOMMYECKOE UCCIEIOBAHUE MOKPOTHI C LIETBIO
BBISIBIICHUS BO30OyauTesns. Kakoit MmeTon okparmmBaHus UCTIOIB3YIOT TIPH IS
BBISIBJICHUS KMCJIIOTOYCTOMYMBBIX MUKPOOPTaHU3MOB?

* Meton Hwua-Hunbcena (+)
* Meron byppu-I'unca

* Meron ['pamma

* Meroxa Heiicepa

* Meton PomanoBsckoro-I nmse



Kakoli MeTos1 ucnosb3yeTcst Ipu KpallleHUH Ma3KOB-OTIIEYaTKOB U3 OPTaHOB
UHUIIUPOBAHHBIX )KUBOTHBIX TIPU CUOMPCKOH 513B€ T OOHAPYKEHUS
KaricyJibl OakTepHii?

* 1o bypu-I'uncy (+)

* 1o Oxeniko

* no ['an3eny

e o [{umo-Hunbceny

* 10 [' pammy

[Ipu nogo3peHnn Ha aHA3POOHYI0 MHPEKIHIO AJ11 0AKTEPHUOIOTHYECKOTO
MCCJIEIOBAHMSI THOSI U3 PaHbl HEOOXOAMMO MPUMEHSATH CPELY:

* Kutra-Taporumu (+)

* DHJI0

» Cabypo

* ['ncca

» Knaybepra

Ha 3-i1 nenp mocie nmoxozaa B ropsl y MajJib4MKa MOBBICHIIACH TEMIIEPATypa
tena 10 37,4°C, nosiBunach ¢iaboCTh, ToJI0OBHAs 00J1b, ToTeps anmnerurta. O
KakoM nepuozie 0071e3H1 MOKHO TOBOPUTH B JAHHOM cliy4dae?

* [IpoapomanbHblii (+)

* JlaTeHTHBII

* Pemuccun

* Pasrap

* BeI3gopoBiieHue

[TonBuxHOCTH OakTepuil 0OecrieuynBaeTCs:
* )KryTUKamu (+)

* pumOpusIMU;

* COKpAICHUEM KIIETOYHOW CTEHKHU;

* TUJIIMU

* pECHUYKaMH

Jlnia onpenenenus NoABUKHOCTH MUKPOOPTaHU3MOB MOKHO IIPUMEHSITh
CJIEYIOILIE METO/IBL:

* MeToJ1 cepeOpenus o Mopo3oBy

* METO/] «BUCSUEH KAty (+)

* noces 110 lllykeBnuy

» meTo1 BelinOepra

* OKpalmBaHus 1o ['pammy

OcHOBHBIMHU QYHKIMAMH OaKTEpUATLHON CIIOPHI SBIISIFOTCS:
* o0ecnieurBaeT aJire3uBHOCTD
* 3alIMTa OT HEOJArONMPUATHBIX (PAKTOPOB BHEIIHEH cpebl (1)



* y4acTBYET B Mepeaue reHeTHUECKOro MaTepuaa
* 0OpazoBaHue GEepPMEHTOB
* TIOJIBUKHOCTb

10. JInst BBISIBIICHUS CTIOP MPUMEHSFOT METO/I:
e meTox ['pama
» metoa Luns-Humnbcena (+)
» metox Heiiccepa
* METOJ 3APOIOBCKOTO
* Mmetox byppu-I unca

11. YcnoBusmMu, ciocoOCTBYIOIIUMHE CIIOPOOOPa30BaHHUIO,
SIBJISTFOTCSL:
* HEJIOCTATOK IMUTATEIBHBIX BEIIECTB B cpefe (+)
* M30BITOK MTUTATEIBHBIX BEIIECTB B CPEIC
* HAKOIUJICHHE MPOJAYKTOB 0OMEeHa
* HAKOTUICHUS BHYTPH KJIETOK 3aITaCHBIX BEIICCTB
* T0OABJICHHUS TIIOKO3BI B MUTATEIBHYIO CPEAY

12. JInst KJIETOYHOM CTEHKH TPAMIIOJIOKHUTEIBHBIX OaKTepril XapaKTEPHO:
* HaJIMYME OJIHO-, IBYXCIIOMHOIO MypEHHa
* HAJIMYWE MHOTOCJIONHOrO MypeuHa (+)
* HAJIMYME TEMXOEBBIX KUCIIOT
* HAJIM4YUE€ ME30IMAMUHONUMEIIMHOBON KUCIIOTHI

13. JIst KJIETOYHOM CTEHKHU TPpaMOTPHUIIATENIbHBIX OaKTepUil XapaKTEPHO:
* HAJIMYUE OJTHO-, IBYXCIOMHOTO MypeuHa (+)
* HAJINYUE TEHUXOEBBIX KUCIOT
* HAIMYUE ME30IMaMHUHOTMMEITNHOBON KUCIOTHI
* HaJIM4Ke MHOTOCIIOMHOTO MypEerHa.

14. Me3ocoMbl OakTepuid y4acTBYIOT B:
* ICJICHUU KJICTKA
* CIOpo0Opa30BaHUH
* CUHTE3€ MaTepHalia KIIETOYHON CTEHKH
SHEPreTHICCKOM MeTaboau3me (+)
* CEKpEINH BEIIECTB

15. Pubocombl GakTepHanbHBIX KJIETOK Y4aCTBYIOT B:
* cuHTe3e Oenka (+)
* 00pa30BaHUU KJIETOYHON CTEHKU
* peruukanuu JJTHK
* CUHTE3€ yIJIEBOJI0B

16. Hykneous 6akTepuii BBIMOJHAET CIICIYIOMNUE (QyHKIINH:



* OCYNIECTBJISIET TPAHCTIOPT BEILIECTB

* BBITTOJTHSET KaTATUTHICCKYIO (DYHKITHIO

* 3al[MIIACT OT BHEIIHUX BO3ICUCTBUI

* COJICPXKUT FeHOM OaKTepUabHOU KIETKH (1)

17. s nykneouaa OakTepHalbHOM KIETKH XapaKTepPHO:
* OTCYTCTBHE MeMOpaHsbI (+)
* HaJIM4YKUE XPOMOCOM
* IeJICHUE MUTO30M
* OTCYTCTBHE THCTOHOB

18. CuHTE3 YHTEPOTOKCHHOB KOHTPOJIUPYETCS:
* R-mrazmugon
* F-tura3mMuoit
e Col-mmmasmunoit
* Ent-mnazmunoii (+)

19. CunTE3 MOJIOBBIX BOPCHHOK KOHTPOJIHPYETCS:
e R-mmasmugoi

* F-rutasmupoii (+)

« Col-mmasmunoit

* Ent-mmazmunoi

20. IIpu cunTtese Oenka posib MATPHUIILI BHITTOJTHSIET:
u-PHK (+)

T-PHK

p-PHK

masibie PHK

21. TlponyktuBHas uHeknusa 6akreprodaroM 3aKaHINBACTCS:
* 100 KIeTKU (+)
* pa3MHOXeHHEeM (aroB 06€3 THOEIN KIETKH
* pPa3MHOXKEHHUEM B KJIETKE (paroBbIX YaCTHUIL
* oOpa3zoBaHHEM OCITKOBBIX YaCTHIL

22. ]Ins OKpacKy MUKPOOPTAaHU3MOB HaHOO0JIEE YaCTO UCTIONB3YIOT
CJIOXHBIE METOJIbI OKPACKHU:

* o [wmro-Hunscony

* no Pomanosckomy-I ' umse

* o ['pamy (+)

* 1o byppu-I'uncy

23. Cpenu maToreHHbIX OaKkTepuii HanboJee 4acTo BCTPEYAIOTCS:
* 00JUTaTHBIE a3POOKI
* 00JUraTHBIE aHAPOOBI



* (hakyJIbTaTUBHBIE aHAPOOHI (+)
* YpE3BBIYANHO KUCIOPOI0UYBCTBUTEIILHBIE

24. TlokazarensaMu 0aKTepUaIbHOTO 3arPsSI3HEHUS, KOTOPHIE UCTIONB3YIOTCS
JUTSL OLEHKH 3MUI0MACHOCTH BOJIbI HACEJIEHHBIX ITYHKTOB, SIBJISTFOTCSL:

* KUIIIEYHBIE TAJTOUYKH

* JHTEPOKOKKH

* MATOTE€HHBIE SHTEPOOAKTEPUU

* 30JIOTUCTBIN CTAPUITOKOKK

* SHTEPOBUPYCHI

25. Opranesuia 0akTepui, IpensSTCTBYOIas (GarouTo3y:
* KarcyJa (+)

* criopa

* KJIETOYHAsl CTCHKA

* KI'YTUKH

* IUTOIIa3Ma

26. B kakoii IIBET OKPAIIUBAIOTCS TPaMOTPHUIIATSIIBHBIC OaKTePHH:
* (huoneToBBIN

* KOPUYHEBBIN

* JKEJITBIN

* CHHUU

* KpacHbIii (+)

27. B kakoil IIBET OKPAIIUBAIOTCS TPAMIIOJIOKUTEIbHbIE OAKTEPUH:
* 3€JICHBIN

* KOPUYHEBBIN

* JKEJITBIN

* (hroneToBsIii (+)

* KPaCHBIN

28. ®epMeHThl, GYHKIMOHUPYIOIINE B KJIETKE, HA3bIBAIOT:
* saoepmenTamu (+)

* 5k30(hepMEHTAMU

* n30pepMeHTaMU

* OKCHpEeIyKTa3aMu

* MHUa3aMHu

29. BupuoH xapakTepu3yeTcsi HaTUUUeM:
» Hykneokarncuna (+)

* XpoMaTHHOBOM CyOCTaHITUU

* MUTOXOHIAPUI

* BHYTpPUKJIETOUYHBIX BKIOUEHUN

* ['paHyn rmukKoreHa u Kpaxmana



30. IIpu MMEpCHOHHON MUKPOCKOITUU UCTIOIB3YIOT:
* OMYILCHHBIA KOHAEHCOP

* CUJIbHOE OOKOBOE OCBEIIICHUE

* IMMEpPCHOHHOE Macio (+)

* IOJTHOCTBIO 3aKPHITYIO nuadparmy

* 00bEKTUB ¢ yBenuaeHuem 40

IIpakTH4eckue 3a1aHus:

[ToaroToBbTe pedepar Ha BEIOPAHHYIO TEMY.

TEMATHUKA PEOEPATOB

1. bakrepuodaru: ctpoeHue, B3auMOIEUCTBIE C MUKPOOHOM KJIETKOM,
MIPUMEHEHHUE.

2. OcHOBHBIE TPYMIIBI XUMUOTEPANIEBTUIECKUX TIpenapaToB. Mctopus
OTKPBITHS, TPYIIIIbI, XapaKTEPUCTHUKA.

3. I'eHHO-MH)XEHEPHBIE MAHUITYJISIIIMKA C TeHOMaMH OakTepuil. MeTo bl

TEHETUYECKOUN TpaHCchopMauu U MapKepbl Il CEJIEKIIIH.

OHOKJIETOYHBIE, IPOXOKETIOI00HBIE U MULIEIIUATIBHBIE TPUOBI

MuKpoOpranu3Msl U 3BOJIOLUOHHBIN nporecc. COBpEMEHHBIE

OMOTEXHOJIOTHYECKHE MPOU3BOJICTBA HAa 0a3€ MUKPOOPTaHU3MOB.

6. Posb MUKpOOHOIOTHUHY B PELLICHUH IPOOIEM OXpaHbl OKPYKAIOLIEH Cpebl.

Hcnonb30BaHNE MUKPOOPTaHU3MOB B TOKJIMHUYECKOM MCCIIEIOBAHNN

BHOBb CUHTE3UPOBAHHBIX JICKAPCTBEHHBIX MTPENApaTOB.

8. Bupycsl. Uctopust OTKpbITHS.

9. BupycHsble 3a00J1eBaHMs >KUBOTHBIX.

10. Mopdomorust puKKeTCHil, XJIaMUANN, MUKOTLIIA3M.

11. Mopdonorust rpuboB: AEUTEPOMULIETHI, ACKOMUIIETbI, OOMULIETHI,
0a3MIUOMUIIETEI.

12. Metonb! $pa30BO-KOHTPACTHOM, TIOMUHECIIECHTHON U 3JIEKTPOHHOM
MHUKPOCKOTIHUH.

13. Ceponoruueckuii U OMOIOTUYECKUN METO ] UCCIIEAOBAHNUS B
MUKPOOHOJIOTUH.

14. Muxkpodiopa BOJBbI.

15. Muxkpodiopa mOYBHI.

16. Muxkpodiopa Bo3ayxa.

17. BupycHbie HHOEKITUN PACTCHHM.

18.I'pnbKOBbIE TOPAXKEHUST PACTCHHM.

19. bakTepuo3bl pacTeHHIA.

20. bakrepuanbHble HHOEKITUN KUBOTHBIX.

o b

~

OneHoYHbIEe CPeCTBA /1JIsl IPOMEKYTOYHON aTTecTAlUN (3a4eT)

1. MukpoOuosorus Kak Hayka, e, 3aa4H, 3HaYeHHE.
2. Drtarbl pa3BUTHUS MUKPOOUOJIOTHH.



3. Jlyu IlacTep — OCHOBOIOJIOKHUK MUKPOOHOJIOTHH KaK HAYKH, €r0 OCHOBHBIC
paboTHL.

&

Mertons! uccnenoBanusi. CBs3b MUKPOOUOIOTUH C IPYTUMH AUCIUTLITUHAMU.

o1

Opranuzaiusi, 000py/10BaHHE U PEKUM PAOOTHI MUKPOOUOIOTUIECKOM
Ja00paTOPHHU.

Posib MEUKpOOPraHM3MOB B KH3HH YEJIOBEKa U OKPY>KaIOIIEM MUPE.
Knaccudukanus 1 HOMEHKIATypa MUKPOOPTaHU3MOB.
MuKpoOpraHu3MBbl IAPOBUIHON (GOPMBI: OIpeesieHue, Kiaccuukanus.

© 0N

Mukpoopranu3Mbl MOJTOYKOBUIAHON (POPMBIL: OMpeIeICHHUE, KIaCCH(PUKAIHUSI.

10. N3BuTHIE HOPMBI MUKPOOPTAaHU3MOB: XapaKTEPUCTUKA, BUIBI.

11. YnprpacTpykTypa MUKpOOHOM KileTKH. [lepeuncnnre OCHOBHBIE
CTPYKTYpHBIE KOMITOHEHTHI KJIETKH, HA30BUTE UX (QYHKIIUU.

12. XKrytuku OakTepuii: KitaccupuKaius, CTpPOCHUE, METOIbI U3YUCHUS.

13. Karmcynbl 6aktepuii: BUibl, yHKIIUU, CTPOSHUE, METOIbI U3yUCHUS.

14. Cnopsl, poib B 5KM3HU MUKPOOHOMW KIJIETKH, KJIIACCU(PUKALIHS
CIIOPOOOPa3yIONINX MUKPOOPTAHU3MOB, CTaIMK 00Pa30BaHMSI CIIOP.

15. Dranbl NpUroToBIEHUS MUKPOIIPENAPATOB U3 KYJIBTYP MUKPOOOB. MeTo1bI
(ukcamuu npemnapaTtos. s yero 3To He0oOX0AUMO?

16. IIpocThie METOIBI OKPACKH.

17. CnosxxHble METOJIbI OKPACKHU: OKpacka 1o ['pammy, no [{umto-Hunsceny, mo
bypu-I'uncy.

18. Mukpockonuyeckuii MeTo uccieaopanus. OnpeneneHue, BUIbI
MUKPOCKOITHH.

19. CeromnonbpHass MUKPOCKOTIHS: XapaKTEePUCTUKA, UMMEPCUOHHAS CHCTEMA.

20. ITpuHIUITBI TEMHOTIOIBHOM, (ha30BO-KOHTPACTHON M IFOMUHECIIEHTHOU
MUKPOCKOITHH.

21. UccnenoBanue MUKpPOOPTaHHW3MOB B JKMBOM COCTOSHUHU: Ipenaparbl
BUCSYAs U pa3JaBleHHAs Karliu.

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

23. Mopdosorust xaamuanii. OcCOGEHHOCTH UX MOP(POJIOTUU, METOIbI OKPACKHU.

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

25. Mopdomnorust TpuboB: 1EUTEPOMHULIETHI U ACKOMUIIETHI.

26. Mopdosorust rpuO0OB: OOMULETHI U 0a3UIMOMHULIETHI.

27. AKTUHOMMIICTBI: XapaKTEPUCTHKA, 3HAYCHUE.

28. ®oToTpOoPHBIE MUKPOOPTAHNU3MBI: XapaKTEPUCTHKA, (POTOCUHTE3UPYIOIIUN
amnmapar.

29. BausiHue pu3NUECKUX U XMMUYECKUX (PaKTOPOB HA MUKPOOPTaHU3MBI.
MeTtonb! ctepunuzanuu. [TonsaTre 06 acenTuke U AHTUCENTHKE.

30. Ilonstue o ne3uHdexuru. Buibl aHTHCENTUKOB.



31. MexaHu3Mbl MUTaHUST OAKTEPUIA.

32. Knaccudukaiuss MUKpOOPTaHU3MOB 10 THIIaM YIJIEPOAHOTO, @30THOTO
MUATAHUS U UCTOYHUKA SHEPTHUHU.

33. MexaHu3Mbl TIepeHOCca MUTATEIBHBIX BEIMIECTB B MUKPOOHYIO KIIETKY.

34. [lurarenpHble cpeibl, UX Kiaccuukaius, TpeOOBaHUS, PEIbIBIIEMbIE K
MUTATEIbHBIM CPEAM.

35. ®epMeHThl MUKPOOPTAaHU3MOB, MUTATENLHBIE CPEJIbI 11l UX OMpPEIeTICHUS.

36. JIpixaHue MUKpPOOPraHU3MOB. XapaKTEPUCTHKA MHUKPOOPTaHU3MOB IO
THUTIaM JIbIXaHUS.

37. bakTeprosOTHYECKH METO] MCCIICTIOBAHUS U €T0 dTaIlbl.

38. MeToapl BBIIECTCHUS YHUCTON KYyJIbTYphl a3po0OB: THUTATEIBHBIC CPEIbI,
YCJIOBUSI KYJIbTUBUPOBAHHSI.

39. MeTroabl BbIIENEHUS YUCTOW KYJIbTYPHl aHAdpPOOOB: MHUTATENIbHBIE CPEIbI,
YCJIOBUSI KYJIbTUBUPOBAHMUSI, METOJIbI CO3/ITaHUS aHAdPOOHBIX YCIOBHM.

40. XpoMOCOMHBIE U BHEXPOMOCOMHBIE (haKTOPBI HACTIEACTBEHHOCTH.

41. MyTtanuu OakTepHil: BUIbl, MEXaHU3MbI, 3HAYEHUE.

42. I'eneTH4EeCKHE PEKOMOMHAITIH: TPaHC(HOPMAITHS.

43. baktepuodaru: CTpoeHHE, B3aUMOJCUCTBHE C MHKPOOHOW KIJIETKOM,
MIPUMEHEHHUE.

44, I'eHeTHYECKHUE PEKOMOMHAITMN: TPAHCIYKITHS.

45. T'eHeTnyeckue peKOMOMHAIINK: KOHBIOTAITHS.
46. buonmornueckuii W  aNJIEProJIOTHYECKUH  METOAbl B JHArHOCTHUKE

MH(DEKIIMOHHBIX 3200JIEBAHUI.

47. UudexunoHHblil nporecc, BUabl U Gpopmel. [1aToreHHOCTh, BUPYJIEHTHOCTD.
@aKTOpPHI MATOT€HHOCTH.

48. Undexumonnass  OONE3Hb:  TMEpPHONbI,  Kiaccuukamus. Y CIOBUSA
BO3HUKHOBEHUS MH(PEKITMOHHOM 0O0JIE3HU.

49. baKTepuOHOCUTENILCTBO: BUbI, MPUYNHBI BOSHUKHOBEHUS, 3HAUCHUE.

50. Mukpodnopa Bozayxa. MHUKpOOHOE YHCIIO, METOMbI OIpPEICICHHUS,
CaHUTAPHO-TIOKA3aTeIbHbIE MUKPOOPTaHU3MBI.

51. Mukpodnopa Boasl. Ilokazarenn ¢ekalbHOrO 3arps3HEHUs, MUKPOOHOE
yucio, onpeneneHue. CaHUTapHO-NIOKa3aTeIbHbIE MUKPOOPTaHU3MbI BOJBI.
Komu-tutp, KOomu-uHaexc.

52. Metozapl ompeAeneHuss KOJNU-TUTpa U KOJU-UHAEKca BoAbl. CaHHUTapHO-
TUTMEHUYECKUE HOPMBI 1151 BOAOIIPOBOIHOM BOBI.

53. Mukpodnopa mnoussl. CaHUTapHO-TIOKA3aTENbHbIE MUKPOOPTAHU3MBI,
MUKPOOHO€ YMCJIO MTOYBBI, METO/IbI ONPEEIICHHUS.

54. Mukpoopranu3mMbl M 3BOJIOLMOHHBIM  mpouecc.  CoBpeMEeHHbIE
OMOTEXHOJIOTUYECKHE MPOU3BOJICTBA HA Oa3e MUKPOOPTraHU3MOB.



55. PoJsib MUKPOOHOJIOTMH B PEIICHUH MTPOOJIEM OXpaHbl OKPYKAIOIICH CPe/Ibl.

56. Mcnonp30BaHne MUKPOOPTaHU3MOB B IOKJIMHHYECKOM HCCIIEIOBAHUH BHOBb
CHUHTE3UPOBAHHBIX JIEKAPCTBEHHBIX MPENapaToB.

57. Bupycel. UcTopust OTKpBITHSL.

58. BupycHsie 3a0051€BaHUs )KUBOTHBIX.

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

60. Ocob6ennoctr MOp(HOIOTUN BUPYCOB M OPraHU3alK BUPYCHOTO T'€HOMA.

61. DTamsl B3auMOIEHCTBIE BUpPYyCa C KIETKOI.

62. Tumbl B3aUMOJEHCTBUS BHpPYyCa C KJICTKON M UX XapaKTePUCTHUKA MPUMEPHI.

63. MeToap! KyTbTUBHPOBAHUS BUPYCOB.

64. Kiterounple KyJabTYphl, WX BHAB W XapaKTepucTUKa. PocToBbie U
MOJIZICPKUBAIOIINE MUTATEIBHBIE CPEIbI.

65. MeTo1bl MHIUKAITUH BUPYCOB.

66. MeTo1bl HASHTH(PUKAIIMN BUPYCOB.

67. Poinb MUKPOOPTaHU3MOB B KU3HU YEJIOBEKA U OKPYKAIOIEM MHUPE.

68. Mukpodnopa Tena yeroBekxa.

69. JlucGakTeprnos: MPUUKNHBI, CHMITOMBI, MPO(HUIAKTHKA.

70. Hcnonp3oBaHue MHKPOOPraHU3MOB B Pa3IMYHBIX OTpacisax
ITPOMBIIIJIEHHOCTH U CEIIBCKOTO XO351CTBA.



