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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. MCITOJIB30BaTh TCOPCTUYUCCKUC U IIPAKTUYCCKHUC 3HAHUA LA

MIOCTAHOBKMA W PEIICHUS HCCIEA0BaTEIbCKUX 3a/ad B MPEAMETHON oOmactu (B
COOTBETCTBHH C NMPpodHIeM U ypoBHEM 00ydeHUs) U B o0actu oopazoanus (I1K-

1).

1.2. Jranbl GpopMUPOBAHMA KOMIETCHIMHA W CPeACTBA OLCHUBAHMS

YPOBHS UX cOPMHPOBAHHOCTH

BUJIbI MYTaIlUH, TPAKTHICCKOEC
3HaueHue. [ eHeTnyeckue
pekoMOuHaIuu: Tpanchopmarus,
TPAHCIYKITUS, KOHBIOTAIUS

Jranbl popmupoBanuss | KomnereHuuun KonTpoJsbHo-
KOMIIeTeHIUii OLICHOYHBIE cpeAcTBa /
CIOCO0 OLICHUBAHUA
Knaccudukanus, Mmopdosnorus u IK-1 YcTHbIN OIIpocC.
yIBTPACTPYKTYypa OaKTEpHil. IIpuroTonenne
Mopdonorust KOKKOB M ITaJI04ex. MHKpO6HOHOFH%CK(g°
npemnapara. Kpacka
IIpocTeie METOBI OKPACKH. perap P
IPOCTBIM METOJIOM.
Mopdomnorust u3BUTHIX Hopm IK-1 TecToBbli KOHTPOJIb.
MHKPOOpraHu3mMoB. KamncyJbl. HpurorosyieHue
Crnopsr. XKrytuku. Okpacka 1o MHKPO6HOHOFH%CKIS(
IIpEnapaToB. Kpacka
I'pamy, no bypu-I'uncy, no Lumro- perap P
CJIO’KHBIMHU METOJIaMHU.
Hunbceny.
[InTanue MUKpOOPraHU3MOB. [MK-1 VYcrHblit ompoc.
[IutarenbHBIE CpENbI, UX IIpurorosnenne
knaccuuKanys, TpeOOBaHuUs, MHKPOOHOJIOTIYECKOro
npenapara. Oxpacka
MPEIBSBIIEMbIE K TUTATEIIbHBIM
5 . CJIOKHBIM MeTozoM. OrieHka
aM. JlpixaHue OaKTepuid, TUIIbI
cpel A © cpun, IoCeBa Ha IMTATCIbHBIC
neixanus. [loceB Ha muTaTenbHbIE CpeIbl. TTo/IroToBKA
cpeabl MIPE3EHTALU .
['eneruka 6akrepuit. Myranuu, | [1K-1 Brinonnenne nabopatopHoit

paboThel. YCTHBIM  ompoc.
[ToaroroBka npe3eHTanum




NHupekunoHHbIN mporecc. [1K-1 VYerueiit  ompoc. OueHka

N ekunoHHbINi TPOIECC, BUIIBI U IIPAaBUIIBHOCTH  MOCEBA  Ha
dopmsbl. [laToreHHOCTS, cpery Oumo u Kurr-
Tapoum. [Togroroska

BUPYJICHTHOCTb. DAKTOPHI
natoreHHocTu. MHdexkunonnas
00JIe3HB: MTEPUO/IBI,
Kiaccudukaius. Y cioBus
BO3HUKHOBEHUS MHPEKITMOHHOMN

0O0JIE3HH.

MPE3EHTALUN

1.3. Onucanue nokasareseid (GopMHUPOBAHUSA KOMIIETEHIUI

Kon Iliianupyemble pe3yJibTaThl 00y4eHUs (II0OKa3aTe/In)
KOMIIETeHIIUH
IIK-1 3HaThb: COBPEMEHHbIE OOpa30BaTEIbHbIE TEXHOJOTHH U

peanuzyeT uUx B o0Opa3oBaTeNbHOM  MpoIEecce  C
HCTIOJIb30BAaHUEM OCHOBHBIX TIOJIOKEHUM MHUKPOOUOIOTHH,
MOPGOJOTHYECKUX,  (PU3HOJIOTUYECKUX,  TEHETHUYECKUX
XapaKTePUCTUK MHKPOOPraHW3MOB, OOIIMX TMPUHIIUIIOB
CTPYKTYPHO-(DYHKITMOHAIbHOMN OpraHu3aIu
MPOKAPUOTUYECKUX KIIETOK; METOHOJIOTHI0 COBPEMEHHOTO
MUKPOOHOJIOTUYECKOTO UCCIIEIOBAHUSI, 0OCOOEHHOCTH POCTa U
KyJIbTUBAPOBAHUS MHUKPOOPTaHU3MOB; BITUSIHUC
HEOJIaronpusTHBIX ~ MHKPOOMOJIOTMYECKUX  (aKTOpoB B
HACEJICHHBIX MYHKTaxX, Ha MPOU3BOJICTBE, B BOCITUTATEIbHBIX
U yYCOHBIX 3aBCACHHUAX, MPHUHIUIBI THTHCHUYECKOTO
HOPMHUPOBAHUS MHUKPOOHOW OOCEMEHEHHOCTH; POJIb MX IS
OpraHn3Ma 4eJOBeKa M B BO3HUKHOBEHHHM COIMAJIBLHO
3HAYUMBbIX UHDEKIUH;

yMeTh: pa3padaTsiBaTh MPOTPAMMBI YU€OHBIX TUCITUTUIINH C
UCIOJIb30BaHUEM 0a30BBIX 3HAHWM 10 MHUKPOOHMOJIOTUH;
u3JlaraTh U KPUTHUYECKH aHAIM3UPOBATH WHOOPMAIUIO O
Mopdosorur, (GU3HOJIOTHH, TeHETHKE MHKPOOPTaHW3MOB;
TOTOBUTH MIPETApaThl C YIETOM CIEIUPUKNA PA3TUIHBIX TPYIIIT

MHUKPOOPTaHU3MOB;, BOCCO31aBaThb YHI/I(I)I/IHI/IpOBaHHble




METOObI MI/IKpO6I/IOJ'IOFI/I‘-I€CKI/IX HCCHGI[OBaHI/Iﬁ; IMPOBOJAUTH
dHAJIN3 pE3yJIbTAaTOB PICCJIGI{OB&HHﬁ;

BJIaJACTh: MCTOJUKaMH IMPOBCACHUA 3aHATUN C
HUCIIOJIb30BAHUCM MCTOJA0B IIPUTOTOBJICHUA, q)HKCElLII/II/I n
OKpallrnBaHWA MHUKPOOPTaHU3MOB, HN3Yy4YCHUA
MUKPOOPTaHU3MOB B ZKHNBOM COCTOSHUH, HN3Yy4YCHUA
MI/IKpO(i)JIOpLI TCJIa YCIOBCKA, MHKPOCKOIIMHU, MCTOJaMH
BOCIIMTaHHUS OTHOIICHUA K MI/IKpO6I/IOHOI‘HH KaK K OIHOMY H3
(bYHI[aMeHTaJ'IBHI)IX KOMIIOHCHTOB €CTCCTBO3HAHMA.

1.4. Kpurepyu oOuneHHUBAaHHUSA KOMIIETEHIMII HAa Pa3HbIX

Tanax HMx

(¢popMupoBanusn
QuHoii/32049H0i1 popMBbI 00yUEeHUSA

Bua yueOHo#i padboThl KoJsn4yecTBo 0a/110B

Cemectp A/E cemectp OP0 / 0300
BbinosiHeHUE U 3a1UTa JIA0OPATOPHBIX PadOT 40 / 30
CamocrosTenbHas pabora 10 / 20
[ToaroroBka mpe3eHTaIHIA 5 /I 5
3ager 45 | 45
Bcero 3a roa 100

HaxonureabHas cucreMa oneHuBanud no 100-0aabH0M mKaJje

Yeroipexoai-
JIbHasl cCHCTeMa
OLICHMBaHUSA
IK3aMeHa

100-
oaNILHAA
HIKAJIA

BykBennas mkaJna, coorsercreyromas 100-
0aJUIbHOM HIKAaJIe

Cucrema
OLCHUBAHUS
3agera

OTJIIMYHO

90-100

A — OTJIMNYHO — TEOPETUYECKOE COJIepKaHne Kypca
OCBOCHO TOJTHOCTHIO, 6€3 IPOOEIOB; HEOOXOIUMBIE
MPAKTUYECKHE HABBIKU Pa0OTHI C OCBOCHHBIM
MaTepuasoM c(hopMUPOBaAHBI; BCE
MpeyCMOTPEHHBIE POTpaMMoi 00ydIeHUs
y‘-Ie6HI)Ie 3aaHus BBIITOJTHEHBI, KAYE€CTBO UX
BBIITOJTHEHMS OIICHEHO YHCJIOM 0allioB, OJU3KHM K
MaKCHMaJIbHOMY

Xoporo

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE CO/IepPIKaHUE
Kypca OCBOCHO TOJIHOCTBIO, 0€3 MpoOeIioB;
HEO0OXO0IUMBbIEC TPAKTUYECKHUE HABBIKK PaOOTHI C
OCBOCHHBIM MaTepUaIOM B OCHOBHOM
C(hOpMHUPOBAHBI; BCE MPEYyCMOTPEHHBIC
MporpamMMoi o0ydeHHs yueOHbIC 3aTaHHS

IBBITIOJTHCHBI, KQYCCTBO BBIIIOJTHCHUA OOJIBIIMHCTBA




M3 HUX OLICHEHO YMCJIOM 0aJllIOB, OJIU3KUM
K MAaKCHMaJIbHOMY 3auTeHo

Xopotio 75-82 C — X0pOoI1110 — TEOPETUYECKOE COJIepKaHUE Kypca
OCBOCHO TTOJTHOCTBIO; HEKOTOPBIC MPAKTHUECKUE
HaBbIKU paGOTBI C OCBOCHHBIM MaTc¢praJioM
c(OPMHPOBAHBI HEAOCTATOYHO; BCE
MPEyCMOTPEHHBIE TPOTPaMMOil 00ydeHuUs
yueOHbIC 33]JaHHS BBIIOJIHEHBI, KAYECTBO
BBITIOJIHCHUA HU OJHOT'O U3 HUX HE OLICHCHO
MUHHUMAaJIbHBIM YUCIIOM 0aJUIOB, HEKOTOPBIE BHIBI
Sal[aHI/Iﬁ BBITIOJIHEHEI C OH_II/I6KaMI/I

Y noBierBo- 63-74 D — ynoBneTBOPUTEIIBHO — TEOPETHIECKOE
PHUTEIIBHO coJiepKaHue TUCIUTIIMHBI OCBOSHO YaCTHYHO, HO

poOesIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa,

HEO0OXOTUMBIC TTPAKTUICCKHE HABBIKU PAOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM

c(hOpMHUPOBAHBI; OOJBITUHCTBO

MPEyCMOTPEHHBIX TPOTrPaMMON 00yUYCHHS

y4eOHBIX 3aJaHUI BBITIOJTHEHO, HEKOTOPHIS

13 BBIINOJIHEHHBIX 33JIJaHHUMN, COACPIKAT OIMIMOKU

VYnosnersoput | 50-62 E — mocpencTBeHHO — TeopeTHYecKoe

€JILHO coziep’KaHKe Kypca OCBOCHO YaCTUYHO;
HEKOTOPbIEC MPAKTUYECKIE HABBIKH PAOOTHI
He c()OPMHUPOBAHbI, MHOTHE ITPEYCMOTPEHHBIE
MporpaMMoii 00yueHus yueOHbIe 3a/1aHus
HE BBIIIOJIHEHBI MO0 KauyeCTBO BBHIIIOJIHEHHUS
HEKOTOPBIX U3 HUX OIEHEHO YHCIIOM 0aJlIoB,
OJM3KUM K MUHUMAJIbHOMY

Heynosnersop | 21-49 FX — Hey10BIETBOPUTEIIBHO — TEOPETUIECKOE
UTENBHO coJiepKaHue Kypca OCBOEHO YaCTHUYHO; He 3aureno
HE00XO0IUMBbIE TPAKTUUECKUE HAaBBIKU PaOOThI
He c(OPMUPOBAHBI; OOIBITHHCTBO
MPEYCMOTPEHHBIX TPOTPaMMON 00yUYeHHS
yueOHBIX 33JaHUH HE BBINOJIHEHO MO0 Ka4yeCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAIIBHOMY; TIPH
JOTIOTHUTEILHON CaMOCTOSATEILHOM padoTe HAT
MaTepHaoM Kypca BO3MOKHO TOBBIILICHHUE
Ka4yecTBa BBIOJHEHHsI YU€OHBIX 3aIaHUH

Heynosnerso- 0-20 F — HEy10BIIETBOPUTENBHO — TEOPETHUECKOE
pPUTETHHO coJiepKaHue Kypca He OCBOCHO; HEOOXOMMBbIe
MIPAKTUYECKHE HAaBBIKH PaOOTHI

He ¢(hOPMUPOBAHBI; BCE BHIMOJTHEHHBIC YICOHBIC
3aJjaHus coJiepxKat rpyOble omIOKH,
JIOTIOJTHUTEJIBbHASI CAMOCTOSITENIbHAS paboTa Ha/T
MaTepHalioM Kypca He IPUBEJET K KaKoMY-TH00
3HaYMMOMY TIOBBIIIICHUIO KA4€CTBA BHITIOJTHEHUS
y4eOHBIX 3aJaHHI




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»)

2026/2027 yuaebHbIit TOJ

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

3adet (YCTHBIN) IO JUCHUTUIMHE « MUKPOOHOIOTHS
44.03.05 Ilenarornueckoe oOpazoBanue (¢ AByMs IpOOUISIMHU TOATOTOBKHU)
[Tpodunb noaroroBku: buonorus.Ikonorus
ODO/3P0
SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. MukpoOuosorus Kak Hayka, 11eJid, 3a/1a4u, 3HaYEHHE.

2. JlpIxaHWe MUKPOOPTaHU3MOB. XapaKTepUCTHKAa MUKPOOPTAaHU3MOB TIO
THTIAM JIbIXaHUS.

3. Oxkpacka no ['pamy: MmeTtoanka, y4€T, mMpakTHUIECKOE 3HAUCHHE.

YTBepxkaeHO Ha 3acenanuu Kadeapsl J1a00paToOpHON TUATHOCTUKH, aHATOMUU U

¢uznonoruu, npotokoa Ne ot 20 rona
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 TIOJOKEHUM MHUKPOOMOJOTHUU, TE€HETUYECKUX, MOPPOJIOTHUYECKUX,
(U3UOIOTUYECKUX ACTIEKTOB MUKPOOPTaHU3MOB, OCOOCHHOCTEH B3aUMOJICHCTBUS,



CYTH COBPEMEHHBIX METOJOB JUAarHOCTUKM B MHMKPOOHMOJIOTHH; CIIOCOOEH
CaMOCTOSITENIFHO BBITIONHSATH 3aaHHsl, IPETYCMOTPEHHBIE POTPAMMOIA;

— 3HAET 3a/lay, CTPYKTYpy, 00OpyaoBaHUE, MpaBuia pabOThl U TEXHUKH
0e30MacHOCTH B MUKPOOHOJIOTUYECKON J1a0OpaTOPUH; pOJib MHUKPOOPTraHU3MOB B
XKU3HU 4YeloBeKa M o0miecTBa; MOPQOJIOTHIO, (U3MOJIOTHI0O M IKOJIOTHUIO
MUKPOOPTraHU3MOB, METOAbl MX H3YyYEHHS; OCHOBHBIE METOJbl AaCENTUKH U
AHTHCENITUKH; OCHOBBI SITUAEMHOIOTMH NH(EKIIMOHHBIX 00JIE3HEN; OPUEHTUPYETCS
B COBPEMEHHBIX METOAMYECKMX MOAXOAaX, KOHLENIUAX M Mpoliemax
MUKpPOOHOJIOTUH.

— yMeeT OCYUIECTBISATH BBIOOP METOAOB, aJEKBATHBIX IS PEIICHUS
WCCIIEIOBATENbCKON 3a/lau; MPOBOAUTH MHUKPOOMOJIIOTUYECKUE HCCICIOBAHUS;
muddepeHIUpoBaTh pa3Hble TPyHNbl MHKPOOPraHU3MOB 10 HUX OCHOBHBIM
CBOMCTBAaM; OCYILIECTBIATH MPO(PUIAKTUKY pACIPOCTPAHEHUS UH(EKIINH;

— BIIAJICET HaBbIKAMM IPUTOTOBJICHMS, (PUKCUPOBAHHUA M OKpAIIMBaHUS
MUKPOOHOJIOTUYECKUX Ipenaparos, BBIJICTICHUS YHCTON KyJbTYpPbl
MUKPOOPTaHU3MOB, pabOTHI C KOMITBIOTEPOM U WHTEPHET;

— 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 MaTepuay MO MHUKPOOHMOJIOTHHM B TIOJHOM OOBEME, YCIENTHO
BBITIOJHSET TMPEIyCMOTPEHHBIE TMPOTPAMMOW  3aJaHus, HW3YYHJI OCHOBHYIO
JUTEpaTypy, PEKOMEHJOBAHHYIO MPOrpaMMOM, TIOKa3aldl CHCTEMaTHUYECKHUN
XapakTep 3HaAHWH MO CTPOECHUI0 MUKPOOPTAaHU3MOB, TaOOPATOPHON NHArHOCTHKE
BBI3bIBAEMBIX UMU 3200JI€BaHUI, CIOCOOEH K UX CAMOCTOSITEIbBHOMY TIOMIOJIHEHUO
1 OOHOBJICHUIO B JlajibHENIIICH yueOHOU 1 TPO(eCcCHOHaTBHOM eI TeIbHOCTH.

OueHkKy «yZOBJIETBOPUTEIBHOY» 3aCIyKUBACT CTYIEHT, KOTOPHINA BBISIBUJ
3HaHWS OCHOBHOTO Yy4eOHOro Marepuajla [0 MHKpPOOHOJOTHH B 00BEME,
HEOOXOAMMOM JUIsl ajbHelero oOyyeHuss U Oyayuied padoTsl 1o mnpodeccu,
O3HAKOMJIEH C OCHOBHOU JTUTEPaTypOil, PEKOMEHJOBAaHHON MPOTPaMMOM, Oy CTHI
OMMOKKM B OTBETaxX Ha HK3aMEHE, HO TPOAEMOHCTPUPOBAT CIOCOOHOCTH WX
yCTPAHUTh.

OueHKy «HEyAOBIETBOPUTEIBHO» C BO3MOKHOCTBIO TOBTOPHOM caauu
3aCIy’>KUBAeT CTYACHT, B 3HAHUAX KOTOPOTO MO MHUKPOOHOJIOTUU €CTh MPOOEbl,
KOTOpPBIA  JOMYCTWJ  NPUHIMUMNHAIBHBIE  OIIMOKM  NPU  BBIIOJHEHUU
IpeyCMOTPEHHBIX IPOrpaMMOi 3aJaHuil, TO €CTh CTYIEHTY, KOTOPBIN HECTIOCOOEH
IPOAODKATh O0YyUYEHUE U NPUCTYIUTh K NPO(ECCUOHATIBHON AESITENBHOCTH 110CIIE
OKOHYaHMs By3a 0€3 JOMOJHUTENBHBIX 3aHATHI 10 Mukpoouonoruu. CTyAeHT,



noyyyuBIIMi MeHbine 20 0anioB, 00s3aH MPOCIyIIaTh Kypc MOBTOPHO U CAATh
HK3aMEH.

2. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA

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

W

Opranuzaius, 000pyAOBaHUE U PEXUM PAOOThl MUKPOOHOJIOTHYECKOU
nabopaTopuu.

o1

Ponb MHUKPOOPIaHU3MOB B JKHU3HHU YCJIOBCKA K OKPYIKAIOIICM MHPC.

o

Knaccudukanuys 1 HOMEHKIIaTypa MUKPOOPTaHU3MOB.

7. OcHOBHbIE MOp(OJIOTUYECKHE IPYIIBI MHUKpPOOPraHU3MOB:
MUKPOOPTraHU3MbI IIAPOBUIHOM, MOJIOUYKOBUIHON (POPMBI, U3BUTHIE (HOPMBI
MUKPOOPTaHU3MOB.

8. VYiubpTpacTpykTypa MUKpOOHOH KIeTKu. [lepednciute oCHOBHBIE
CTPYKTYpPHBIE KOMITOHEHTHI KJIETKH, HA30BUTE UX (PYHKIIUH.

9. XKrytuku 6akTepuii: Kjaaccupukaius, CTpOeHUE, METOJIbI U3yUCHHUS.

10. Karmicynbl 6akTepuii: BUIbI, QyHKIINH, CTPOCHHUE, METObI U3YUEHUS.

11. Cnopsl, poib B )KM3HU MUKPOOHOMW KIJIETKH, KIIACCHU(PUKAIIHS
CIIOPOOOPA3YIONINX MUKPOOPTaHU3MOB, CTaAUU 00pa30BaHuUs CIOP.

12. DTanbpl NPUTOTOBICHUS MUKPOTIPENApaToB U3 KyJIbTyp MUKPOOOB. MeToabl
dbuxcanuu npemnaparos. s yero 3To HeoOXoAUMO?

13. TIpocThie METOIBI OKPACKH.

14. CnosxxHble METOJIbI OKpACKH: OKpacka 1o ['pammy, no [{unro-Hunsceny, mo
bypu-I'uncy.

15. Mukpockonuyeckuii MeTos uccienaoBanus. OnpeneneHue, BUAbl
MUKPOCKOIIHUH.

16. UmMepcuoHHas cuctema: XapakTepucTrKa, Ha3HaueHHe.

17. IIpyuHIMIIBI TEMHONOJIBHOM, ()a30BO-KOHTPACTHOM U TIOMUHECLICHTHOM
MUKPOCKOIIHUH.

18. VccrnenoBanrue MUKPOOPTAHU3MOB B )KUBOM COCTOSIHUU: TIPENapaThl BUCSYAST
U pa3gaBicHHAs 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
MUTATENLHBIM CPEIaAM.

23. ®epMeHThl MUKPOOPTaHU3MOB, TUTATEIbHBIEC CPEJIbI VISl UX ONPEACTICHHUS.

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,
YCIIOBUS KyJIbTUBUPOBAHMSI, METOJIbI CO3JIaHUS aHAIPOOHBIX YCIOBHIA.

28. XpoMOCOMHBIE U BHEXPOMOCOMHBIE (PaKTOPHI HACIIEICTBEHHOCTH.

29. MyTarnuu 6akTepuii: BUIbl, MEXaHU3MbI, 3HAYCHUE.

30. 'eneTnueckue  pekOMOWHANMK:  TpaHcpopMalus, TPAHCAYKIMS U
KOHBIOTAITHS.

31.UndexunonHsblil nporecc, BUIbI U Gopmbl. [1aToreHHOCTh, BUPYJICHTHOCTb.
@akTOpbl NATOT€HHOCTH.

32. UadexnmonHass  O0JE€3Hb:  MEpPUOABI,  KilaccupuKamus. Y CIOBUS
BO3HMKHOBEHUS MH(PEKIMOHHON 00JIE3HU.

33. Mopdosorust BUpyCOB U CTpyKTypa BHpycoB. OcobeHHOCTH MOP(OIOTUH
BUPYCOB M OpPTaHU3aIMU BUPYCHOTO reHoMa. [IpocThie 1 Cl0KHBIE BUPYCHI.

34. BzaumMoseiicTBue BUpyca ¢ KIETKOW: BUBI, ITAIIBI.

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

TeMbl 1151 TOATOTOBKH MYJIbTUMEAMUHBIX MPEe3eHTALMH

1. IlutaTenbHbIE Cpeabl, X KIaccUPUKaLUs, TPEOOBAHMUS, IPEAbIBISIEMbIE K
MUTATEJIbHBIM CpeJlaM, IPUMEHEHUE.

2. bakrepuonornueckuii METOJT — OCHOBHOM METOJT MUKPOOHMOJIOTHH.

3. I'eneTnka MUKPOOPTaHW3MOB: U3MEHUYNBOCTh y OaKTepUil 1 BUPYCOB.
MoaudukanrnoHHass ”3BMEHYMBOCTh. MyTaliuu, BUIbl MyTallui,
MPaKTUYECKOE 3HAYCHUE.

4. T'eHeTHYECKHE peKOMOMHAIIUN: TpaHChOpMaIis, KOHbIOTAIIHS.

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

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

7. Nndexunonusie 3a00IeBaHNs pACTEHUN — 0AKTEPUO3HI.

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 MHAMKAIIMY BUPYCOB.

14. Metoasl naeHTU(GUKAIIUA BUPYCOB.

15. PoJib MUKPOOPTaHKU3MOB B 5KM3HU YEJIOBEKA U OKPYKAIOIIEM MUDE.

Bonipocsl 17151 NpoBeieHUs KOHTPOJIbHOI padoThl

TecTOoBBIC 3a1aHUSA

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

* uTaMuH K (+)
* BuTaMuH B,
e BuTaMuld D

e suTaMuHd 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 BO3OyauTens. Kakoit MeTo 1 okpammmBaHus UCTIOIB3YIOT MPU JIsI
BBISIBJICHUS] KUCJIOTOYCTOMYMBBIX 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 nogo3peHuu Ha aHA’POOHYI0 MHPEKIMIO AJ11 0aKTEPUOIOTHYECKOTO
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?

* [IpoapomanbHbIii (+)

* JlaTeHTHBIN

* Pemuccun

* Pasrap

* BeI3gopoBiieHue

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

* pumOpusIMU;

* COKpAIlCHUEM KIIETOYHOW CTEHKHU;

* IUJIIMU

* pECHUYKaMH

Jlnis onpenenenus NoABUKHOCTH MUKPOOPTaHU3MOB MOKHO IIPUMEHSITh
CJIETyIOLIUE METO/IBI:

* MeToJ1 cepeOpenust o Mopo3oBy

* METOJI «BUCSTYEH Karum» (+)

* nnoces 110 lllykeBnuy

» meTo1 BelinOepra

* OKpammBaHus 1o ['pammy

OcHOBHBIMHU QYHKIMAMH OaKTEpUATLHON CIIOPHI SBIISIFOTCS:
* 00ecneurBaeT aJire3uBHOCTD
* 3alIMTa OT HEOJArONPUATHBIX (PAKTOPOB BHEIIHEN cpebl (+)



* y4acTBYET B Mepeiaue reHeTHUECKOro MaTepuaa
* 0OpazoBanue GepMEHTOB
* TTOJIBUKHOCTb

10. JImst BBISIBIICHUS CTIOP MPUMEHSIOT METO/T;
e meTox ['pama
» meton Lnnsa-Hunbcena (+)
» metox Heiiccepa
* METOJ 3APOJIOBCKOTO
* metox byppu-I unca

11. YcnoBusmMu, ciocoOCTBYIOIIUMHE CIIOPOOOPa30BaHHUIO,
SIBJISTFOTCSL:
* HEJIOCTATOK MUTATEIBHBIX BEIIECTB B cpelie (1)
* M30BITOK MMUTATEIBHBIX BEIIECTB B CPEC
* HAKOIJICHHUE MPOIYKTOB 0OMEHa
* HAKOTUICHUS BHYTPH KJIETOK 3aITaCHBIX BEIIECCTB
* T0OABJICHHS TIIOKO3BI B MUTATECILHYIO CPEIY

12. 17151 KIIETOYHOM CTEHKH TPaMITOJIOKUTENBHBIX OaKTEPHUil XapaKTEepHO:
* HAJIMYUE OJIHO-, IBYXCIIOMHOTO MypENHA
* HAJIMYKME MHOTOCJIONHOT0 MypeuHa (+)
* HAJIMYME TEMXOEBBIX KUCIIOT
* HAJIMYME ME30IUAMUHONNMEIIMHOBON KUCIOTBI

13. JIsist KJI€TOYHOM CTEHKH TPaMOTPHUIIATEIBHBIX OAKTEPHl XapaKTepHO:
* HAJIMYKE OJTHO-, IBYXCIIOWHOTO MyperHa (+)
* HAJIMYUE TEMXOEBBIX KUCIIOT
* HAJIMYKUE ME30JUaMUHONMMMETNHOBON KUCIOThI
* HAJIMYME MHOTOCIIOWHOTO MypEHHa.

14. Me3ocombl OakTepHil y4acTBYIOT B:
* ICJICHUU KJICTKU
* CIOpo0Opa30BaHUH
* CHHTE3€ MaTepHalia KJIETOYHON CTEHKU
SHEPreTHICCKOM MeTaboau3me (+)
* CEKpEINH BEIIECTB

15. PuGocombl GakTepuanbHbIX KIETOK YYacCTBYIOT B:
* cuHTe3e Oenka (+)
* 00pa30BaHUU KJIETOYHON CTEHKU
* perukanuu JJTHK
* CUHTE3€ yIJIEBOJIOB

16. Hykneoun 6akTepuil BBIMOIHSET Cileayomue QyHKIINN:



* OCYNIECTBJISIET TPAHCTIOPT BEILIECTB
* BBITTOJTHSET KaTaTUTHICCKYIO (DYHKITHIO

* 3aI[MIIACT OT BHEIIHUX BO3JICUCTBUI

* COJICPXKUT F€HOM OaKTepUaIbHOU KIETKHU (1)

17. Ins nykneoua 6akTepuanbHON KISTKH XapaKTEPHO:
* OTCYTCTBUE MeMOpaHsblI (+)
* HaJIM4UE XpOMOCOM
* IeJICHUE MUTO30M
* OTCYTCTBHE THCTOHOB

18. CuHTE3 PHTEPOTOKCUHOB KOHTPOJIUPYETCS:
* R-mumazmMugon
* F-rutazmuion
 Col-ttazmunoit
* Ent-mna3zmuoit (+)

19. CuHTE3 MOJIOBBIX BOPCHHOK KOHTPOJIUPYETCS:
e R-mmasmunon

* F-umazmunoi (+)

e Col-tuazmunoit

e Ent-mrasmMmuaon

20. ITpu cunTeE3e OesiKka poJib MATPHUIIBI BHITIOTHSIET:
u-PHK (+)

T-PHK

p-PHK

masibie PHK

21. IIpoayktrBHas uH(peKus 0akTepruodarom 3aKaHIUBACTC:
* rUOeNbIo KIeTKU (+)
* pa3MHOXeHHEeM (aroB 6€3 THOEIH KICTKH
* pPa3MHOXKEHHUEM B KJIETKE (ParoBbIX YaCTHI]
* oOpa3zoBaHHEM OCIKOBBIX YaCTHIL

22. JInst okpacKu MUKPOOPTaHM3MOB HanOoJiee YacTO UCTIONb3YIOT
CJIO’KHBIE METO/IbI OKPACKH:

* o [wmo-Hunscony

* 1o Pomanosckomy-I ' umse

* o ['pamy (+)

* 10 byppu-I'uncy

23. Cpenu maToreHHBIX OaKTepHii HanboJee YaCTO BCTPEUAIOTCS:
* 00JUTaTHBIE a3POOKI
* 00JUTraTHBIE aHAPOOBI



* (hakyJIbTaTUBHBIE aHAPOOBI (+)
* YPE3BBIYANHO KUCIOPOI0UYyBCTBUTEIILHBIE

24. IToka3arensaMu OaKTEpUaIbHOTO 3arpsI3HEHUS, KOTOPbIE UCIIOJIb3YIOTCS
JUISL OLIEHKU 3MUAO0IIACHOCTH BOJABI HACEJIICHHBIX ITYHKTOB, SIBJISIOTCS:

* KHILIEYHBIE NTAJTOYKH

* SHTEPOKOKKH

* IATOT€HHBIE SHTEPOOAKTEPUHN

* 30JI0TUCTBINA CTA(UIOKOKK

* SJHTEPOBUPYCHI

25. Opranenia OakTepuid, MPeNsATCTBYOIAs (HarouTo3y:
* kancyna (+)

* criopa

* KJIETOYHAsl CTCHKA

* K'Y TUKH

* IUTOIIIa3Ma

26. B kako# 1IBET OKpAIIUBAIOTCA IPAMOTPHULATENIbHbIE OaKTEPUU:
* (huoneToBbIN

* KOPUYHEBBIN

* JKEJITBIN

* CUHUU

* KpacHbIH (+)

27. B xako# 1[BET OKpAIIUBAIOTCS TPAMIIONIOKUTEIbHBIE OAKTEPUH:
* 3€JICHBIN

* KOPUYHEBBIN

* JKEJITHIN

* ¢puosieToBkIi (1)

* KPaCHBIN

28. ®epMeHTbl, (YHKIHOHUPYIOIIME B KIETKE, HA3bIBAIOT:
* sHI0epMeHTamu (+)

* 5k30(epMEHTAMU

* 30pepMEeHTaAMHU

* OKCHpEIYKTa3aMH

* MHA3aMU

29. BupuoH xapakTepu3yeTrcs HAINYUEM:
» Hykneoxkancuaa (+)

* XpoMaTHHOBOM CyOCTaHITUU

* MUTOXOHIAPUI

* BHYTPUKJIETOUHBIX BKIOUEHUN

* ['paHyn rmuKoreHa u Kpaxmana



30. IIpn ”MMEPCUOHHOW MUKPOCKOITHH MCIIOJIb3YIOT:
* OMYIICHHBIA KOHAEHCOP

* CIUIbHOE OOKOBOE OCBEIICHUE

* UMMEPCUOHHOE Macio (+)

* MOJIHOCTBIO 3aKPBITYIO TUadparmy

* 00bEKTUB ¢ yBenumaeHueM 40

IIpakTH4eckue 3a1aHus:

[ToaroToBbTe pedepar Ha BEIOPAHHYIO TEMY.

TEMATHUKA PEOEPATOB

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

2. OCHOBHBIC TPYIIIBI XUMHUOTEPANIEBTUUECCKUX MpernapaToB. McTopus
OTKPBITHS, TPYIIIbI, XapaKTEPUCTHKA.

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

OMOTEXHOJOTUUECKHE MTPOU3BOJICTBA HA 0a3¢ MUKPOOPTAaHU3MOB.

6. Ponp MUKpoOHOTIOTHY B pEIIEHUH MPOOIIEM OXPaHbl OKPYKAIOIIECH CPe/IbI.

Hcnonb30BaHMEe MUKPOOPTaHU3MOB B IOKIIMHUYECKOM UCCIIEOBAHUH

BHOBb CUHTE3UPOBAHHBIX JICKAPCTBEHHBIX MTPENApaTOB.

8. Bupycsl. Uctopust OTKpbITHS.

9. BupycHble 3a00J1eBaHMs >KUBOTHBIX.

10. Mopdomorust puKKeTCHil, XJIaMUANN, MUKOTLIIA3M.

11. Mopdonorust rpuboB: AEUTEPOMULIETHI, ACKOMUIIETbI, OOMULIETHI,
0a3MIUOMUIIETEL.

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

13. Ceponoruueckuii U OMOIOTUYECKUN METO ] UCCIIEAOBAHNUS B
MUKpPOOHOJIOTHH.

14. Muxkpodiopa BOJBbI.

15. Muxkpodiopa mOYBHI.

16. Muxkpodiopa Bo3ayxa.

17. BupycHbie HHOEKITUN PACTCHHM.

18.I'pnbKOBBIE OPAXKEHUST PACTCHHIM.

19. bakTepuo3bl pacTeHHIA.

20. bakrepuanbHble HHOEKITUN KUBOTHBIX.

o b

~

OneHOYHbIE CPEICTBA JIsl IPOMEKYTOYHOM aTTecTAlNN (324€T)

1. MukpoOuosorus Kak HayKa, €1, 3a7a4u, 3HaYCHHE.
2. Drtarbl pa3BUTHUS MUKPOOUOJIOTHH.



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

&

MCTOI[BI HCCICAOBAaHUA. CBs13b MI/IKpO6I/IOHOFI/II/I C ApYIr'MMHU JUCHUIIIMHAMMU.

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 MOJOYKOBUIHON POPMBIL: OTpeiesieHne, Kitaccuurarms.

10. 1zBuTthie (hOPMBI MUKPOOPTAHU3MOB: XapaKTePHUCTHKA, BHUJIBI.

11. YnprpacTpykTypa MUKpOOHOU KileTKH. [lepeuncnnre oCHOBHBIE
CTPYKTYpHBIE KOMITOHEHTHI KJIETKH, HA30BUTE UX (YHKIIUU.

12. XKryTtuku OakTepuii: Ki1accu(puKaius, CTPOCHUE, METObI U3YUEHUSI.

13. Karicynbl 6akTepuit: BUIbl, PyHKIINH, CTPOCHHUE, METO bl U3YUCHUSI.

14. Cnopsl, poib B 5KM3HU MUKPOOHOMW KIJIETKH, KJIIACCU(PUKALIHS
CIIOPOOOPA3yIOMINX MUKPOOPTaHU3MOB, CTaAUU 00pa30BaHuUs CIIOP.

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

16. IIpocThie METOIBI OKPACKH.

17. CnoxxHble METOJIbI OKpAacKu: oKpacka 1o ['pammy, no [{unro-Hunsceny, mo
bypu-I'uncy.

18. Muxkpockonuueckuii MmeTon uccneaopanus. OnpenencHue, BUIAbI
MHUKPOCKOIIHH.

19. CeromnonbpHass MUKPOCKOTIHS: XapaKTEePUCTUKA, UMMEPCUOHHAS CHCTEMA.

20. ITpuHIUITBI TEMHOTIOIBHOMN, ()a30BO-KOHTPACTHON U IFOMUHECIIEHTHOU
MHUKPOCKOIIHH.

21. UccnenoBaHre MUKPOOPTAaHU3MOB B )KUBOM COCTOSIHUU: TPENapaThl BUCSYAS
U pa3faBicHHAs Karliu.

22. Mopdomorus pukkercuit. OCOOEHHOCTH UX MOP(OIOTUH, METOABI OKPACKH.

23. Mopdomnorus xmamuanii. Oco6eHHOCTH UX MOP(OJTOTHH, METOIBI OKPACKH.

24. Mopdomnorust mukoriazMm. OcoO0eHHOCTH UX MOP(OJIOTHH, METObI OKPACKHU.

25. Mopdodorust rpuOoB: 1EHTEPOMUIIETHI U ACKOMUIIETHI.

26. Mopdosorust rpuO0OB: OOMUIETHI U 0A3UTUOMULETHI.

27. AKTUHOMMIICTBI: XapaKTePUCTUKA, 3HAUCHHE.

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

29. BausiHue pu3NUECKUX U XMMUYECKUX (PaKTOPOB HA MUKPOOPTaHU3MBI.
MeTtonb! ctepunuzanuu. [lonsTre 00 acenTuke U AHTUCETTHKE.

30. Ilonsitue o ne3uHdexru. Buibl aHTHCENTUKOB.



31. MexaHu3Mbl MUTaHUST OAKTEPUIA.

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

33. MexaHu3Mbl IEpeHOCca MUTATEIBHBIX BEIMIECTB B MUKPOOHYIO KIICTKY.

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

35. ®epMeHThl MUKPOOPTaHU3MOB, MUTATENBHBIE CPEJIbI 11l UX OMpPEIeNICHUS.

36. JIpixaHue MUKPOOPraHU3MOB. XapaKTEPUCTHKA MUKPOOPTaHU3MOB TI0 THUIIAM
JIBIXAHU.

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 KYJIbTUBUPOBAHHUS, METObI CO3/ITaHUSI aHAIPOOHBIX YCIOBUM.

40. XpoMOCOMHBIE U BHEXPOMOCOMHBIE (haKTOPBI HACTIEACTBEHHOCTH.

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

42. I'eneTnveckue peKOMOMHAINK: TpaHCchopMaIusl.

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

44, I"'eHeTHYECKUE PEKOMOMHAIIUN: TPAHCIYKITHSI.

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

MH(DEKIIMOHHBIX 3200JIEBAHUI.

47. NudpexunoHHbIi nporecc, BUAbI U (popmbl. [1aTOreHHOCTh, BUPYJIEHTHOCTD.
@akTOpbl NATOT€HHOCTH.

48. UndpexkunonHass  OONe3Hb:  MEpUOIbI,  Kiaccudukamus. Y CIOBHUS
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 KOJIU-UHAEKca BoAbl. CaHUTapHO-
TUTMEHUYECKUE HOPMBI 1151 BOAOIIPOBOIHOM BOBI.

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

54. Mukpoopranu3Mbl U IBOJIIOLMOHHBIM  mpouecc.  CoBpeMEHHbIE
OMOTEXHOJIOTMYECKUE TIPOU3BOCTBA HAa 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 B3aMOJICIICTBIE BUpYyCa C KIETKOM.

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 OKPYKAIOIIEM MHUPE.

68. Mukpodnopa Tena yeroBekxa.

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

70. Hcmonp30BaHNE MUKPOOPTAHU3MOB B PA3IMYHBIX OTPACIISIX TMPOMBIILICHHOCTH
U CEJILCKOTO XO035HCTBA.



