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1. HACHOPT ®OHJJA OHEHOYHbIX CPEACTB

1.1. Ilepeyenbr KoMmeTeHUHH, (GOpMHUPYEMBIX B Ipouecce OCBOCHUSA

OCHOBHOI 00pa3oBaTeJIbHON MPOrPpaMMbI

Hpouecc OCBOCHHMA IOUCHUILIIIMHBI HAITPABJICH HA OBJAACHUC CJIICAYIOIMMU

KOMIICTCHIIMSAMM

Cr1ocoOHOCTBIO OCYHICCTBJIATH NEAArOrMYCCKYIO ACATCIILHOCTE Ha OCHOBC

CHeIMaIbHbIX HaydHbIX 3HaHu# (OITK-8);

C1niocoOHOCTB. MCIIOJIB30BATh TCOPCTUUCCKHUC U NPAKTHUYCCKHUC 3HAHUA JIA

MOCTAHOBKU W PEIIEHUs MCCIENI0BATENIbCKUX 3a7ady B MpeaMETHOM oOsmacTu (B

COOTBETCTBHUH C MPOdUIIEM U YPOBHEM 00yUEHUS) U B 001aCTH 00pa3oBaHUs

(TTK-1).

1.2. Dranbl ¢popmMupoBaHMS KOMIIETEHUMHA M CPeJACTBA OLCHUBAHMS

YPOBHSA UX ¢)OPMHUPOBAHHOCTH

Jransl popmupoBanus | Komnerenunu KonTpoJbHo-
KOMIIETeH N i OLICHOYHBbIE CpeAcTBa /
CIOCco0 OLICHUBAHUA
Knaccudukams, Mmopdomaorusa u OIIK-8, Y cTHBIN orpoc.
9
yIBTPACTPYKTypa OaKTepuil. K-1 IIpurorosneHue
Mop}os0rus KOKKOB U Maloyex. MHKPOOHOTIOTHYECKOTO
npenapara. Oxpacka
[IpocTbie METOABI OKPACKH.
MIPOCTBIM METOAOM.
Mopdomnorust u3BUTHIX Popm OIIK-8§, TecroBblit KOHTPOJIb.
MUKpPOOPraHu3MoB. Karcyibl. K-1 Ipurorosnenue
Cnopsl. Kryruku. Okpacka 1o MHKpO6HOHOFquCKIg
MpernaparoB. Kpacka
I'pamy, o bypu-I'uncy, no Luiro- perap P
CJIO’)KHBIMH METO/IaMHU.
Hunsceny.
[IuTanne MUKPOOPTraHU3MOB. OIIK-8§, YcTHbIM OIpoc.
[IurarenbHbIE CpEnbI, UX K-1 Ipurorosnenue
Knaccudukanys, TpeboBaHMs, MHKPOOHOIOrH4ECKOTro
npenapara. Oxkpacka
NpEeAbABISIEMbIE K TUTATEIbHBIM
5 . CJIOXKHBIM MeTogoM. OneHka
cpenaMm. JIpixaHue OaKTEepui, TUIIBI HoceBa  HA  IIHTATEILHELC
npixanus. [ToceB Ha nmuTaTenbHbBIE cpemsL. [ToArOTOBKA
Cpeanl MIPE3EHTAIUH.
I'enernka 6akrepuit. Myrarun, | OIIK-8, Brinonnenue naboparopHoit
BUJIbI MyTallUl, TPAKTUYECKOE K-1 paboTel.  YCTHBIA  Ompoc.

3HayeHue. [ eHeTuuecKue

[ToaroroBka npe3eHTanum




peKoMOuHaIMuU: TpaHchopMallus,
TPaHCAYKLMS, KOHBIOT AU

NubekmmoHHbIN mporiecc. OIIK-8, Yeraeiit ompoc. OreHka
NudekmonHbIit poliiecc, BUIbI U K-1 OpaBAJIBHOCTA  TIOCCBa Ha
¢opmel. [TaTOreHHOCTH, cpeny Outo u  Kurr-
Taporu. IToaroroska
BUPYJICHTHOCTb. DakTOphl .
npe3eHTaIun
natoreHHOCTH. MHpexunonnas
00JIe3Hb: TIEPHUOJIBI,
Kiaccudukanus. Y cIoBUs
BO3HUKHOBEHUS HH(MEKITMOHHOMN
0oJIe3HN.
OI1K-8, YcTHBIN onpoc.
Mukpodiopa Tena genoseka [IpuroToBeHUe Hpenapara.
1K-1 [ToaroroBka npe3eHTaun

1.3. Onucanue noka3aresieid GopMUpPoOBaAHNS KOMIIETEHIUI

Kon Ilnanupyembie pe3yabTaThl 00y4eHus1 (MOKa3aTe M)
KOMIIETEeH U
OIIK-8 3HATh: METOJbl aHal3a MNEJArOrM4eCKOW CHUTyaluu IS

OCYHICCTBJICHUA TpaHC(l)OpMaHI/II/I CIICHIUAJIbHBIX HAYYHBIX
3HAHUM I10 MI/IKpO6I/IOJ'IOFI/II/I B COOTBCTCTBHUHU C
HCI/IXO(I)I/IBI/I‘-IGCKI/IMI/I, BO3paCTHBIMH, IIO3HaBaTCIIbHBIMHA
OCO6€HHOCT$IMI/I;

yMeTh. H3JIaraTb M KPUTHYECCKH AHAJIU3HPOBATH 3HAHHUS II0
MHUKPOOHOJIOTHM  C  Y4eTOM  BO3PAacCTHOTO  pa3BHTHUSA
oOyyarommxcs,

BJIA/IeTh! HaBBIKAMH MIPOEKTUPOBAHUS y4eOHO-
BOCIIMTATEIBHOIO  IMpouecca ¢  ONOpod  Ha  3HAHUA
0COOEHHOCTEl MHUKpPOMHpA, €ro pOJIM B KM3HU YEJIOBEKA U
MECT€ B IPHUPOJAE, B TOM YHUCIE Yy OOYYaOIUXCA C 0COOBIMU
o0pa30BaTeNbHBIMU TOTPEOHOCTAMH.

IK-1
3HATb: OCHOBHBIC TCPMHUHBI W ITOJIOKCHHA MI/IKpO6I/IOJ'IOFI/II/I,

MOp(bOJIOI‘I/I‘ICCKI/IG, (1)I/I3I/IOJIOI“PILICCKI/IC, ICHCTUYCCKHUC




XapaKTepPUCTUKU  MHUKPOOPraHU3MOB, OOIIWE  MPUHIUIIBI
CTPYKTYPHO-(PYHKITHOHAIBHON OpraHu3anuu
MPOKAPUOTUYECKUX KJIETOK, METOJOJOTHUIO COBPEMEHHOTO
MHUKPOOHOJIOTMYECKOTO HCCIE0BaHUsA, OCOOEHHOCTH pPOCTa U
KyJIbTUBAPOBAHUS MHUKPOOPTaHU3MOB; BIIASTHUE
HEOJIAronpUsITHBIX ~ MHKPOOMOJIOTMYECKMX  (DaKTOpOB B
HACEJICHHBIX MYHKTaxX, Ha MMPOU3BOJICTBE, B BOCIIUTATEIbHBIX U
y4eOHBIX 3aBEACHUSX; PUHITUITBI TMTMEHUYECKOT0
HOPMHUPOBAHUSI MHUKPOOHOU OOCEMEHEHHOCTH; pOJib MX JJIst
OpraHh3Ma 4YeJlOBeKa W B BO3HUKHOBEHHHU COLIMAIBHO
3HAYUMBIX UH(DEKIUHT;

yMeTb. U3JIaraTh U KPUTHUYECKH aHAIM3UPOBATh WH(OpMAIIIO
o Mopdoisioruu, (PpU3NOIOTUM, TEHETHUKE MHKPOOPTaHW3MOB;
TOTOBUTH MPEnaparsl C y4eTOM CHEeNU(PUKN Pa3IHIHBIX TPYIII
MHUKPOOPTaHU3MOB; BOCCO3/1aBaTh YHU(MUIIMPOBAHHBIE METO/IbI

PE3YIILTATOB HCCHGHOB&HHﬁ;

Marepuajia W Je3uH(exnny,
OTHOIIECHUS K MHKPOOHOJIOTHH

IMPUMCHCHUEM COBPEMCHHBIX
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.

BJIaJIeTh. MeTOoJaMU WU3YyUYEHHUS

MI/IKpO6I/IOHOFI/I‘-IeCKHX HCCHGHOB&HI/Iﬁ; IIpOBOJUThL aHAJIM3

MHUKPOOPTaHU3MOB;

MUKPOCKOINUHU; yTHJIM3AUMU OTPAOOTaHHOTO MHUKPOOHOTO
METOJAMH  BOCIIHTAHHUS
Kak K OJIHOMY W3
(dyHIaMEHTAIbHBIX KOMITOHEHTOB €CTECTBO3HAHUS,
MEXaHW3MaMH IoMcka HWH(OpMalnuu, B TOM YHCIE C
UH(OPMAITMOHHBIX 51

1.4. Kpurepum oOuneHUBAHMSI KOMIIETEHIUI Ha
(¢popmupoBaHus

PAa3sHbBIX JTamax HMX

Bua yueOHoii padoThI KoJunvecTBo 02,1710B
cemectp 8 /cemectp 4
BrinonHeHue u 3anmTa J1abopaTopHbIX paboT 63
Pemtenue 3amau/TecToB 20
[ToaroroBka npe3eHTanum 3
BeneHnue npoTokoa0B 1a60paToOpHBIX paboT 4
CamocTrosTenpHas padoTta 10
Hroro 3a cemectp: 100
Bcero 3a roa 100




HaxonureabHas cucrteMa ouneausanuga mo 100-0ajabHoOM mKaJae

Yerbipexodali-
JIbHasl CHCTeMA
OLICHHBaHMA
IK3aMeHa

100-
0aJliILHASA
HIKAJIa

BykBeHHas mkaJna, coorBercrByomas 100-
0aJVIbHOM HIKAJIe

CucremMa
OLICHUBAHUSA
3adera

OTIIMYHO

90-100

A — OTJIMYHO — TEOPETUICCKOE COICPKAHHUE Kypca
OCBOEHO MOJHOCTHIO, O6€3 mpoOesioB; He0OXOIUMBbIE
MPAKTHYECKUE HABBIKK PaOOTHI C OCBOCHHBIM
MaTepuaaoM c(hOpMHUpPOBAHBI; BCE
peyCMOTPSHHBIE TIPOTPAaMMON 00yICHHUS
yueOHbIE 3aJJaHUS BBIOJHEHBI, KAUeCTBO UX
BBITNIOJIHCHHS OI[CHEHO YHCJIOM 0ajIIoB, OJU3KUM K
MaKCUMaJIbHOMY

Xopo1o

83-89

B — oueHb XOPOIIO — TEOPETUUECKOE CO/IEPKAHHE
Kypca OCBOCHO TOJIHOCTBI0, 0€3 MpoOeIoB;
HE00X0IMMBbIE IPAKTUYECKHE HABBIKU PaOOTHI C
OCBOCHHBIM MaTEPUAIIOM B OCHOBHOM
c(hOpMHUPOBAHBI; BCE TPEAYCMOTPECHHBIC
NporpaMMoii 0Oy4eHus1 yaeOHbIe 3a1aHus
BBIIIOJITHCHBI, KAYCCTBO BBIITOJIHCHUA OOJILIINHCTBA
M3 HUX OIEHEHO YMCIIOM OaJIOB, OJIM3KUM

K MaKCHMaJIbHOMY

Xopo1o

75-82

C — xopo110 — TeOpeTHIecKoe coaep kaHue Kypca
OCBOCHO TIOJTHOCTBIO; HEKOTOPBIE MTPAKTHYCCKHUEC
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTePUAIOM
c(hOpMHUPOBAHBI HEJIOCTATOYHO; BCE
IIPEyCMOTPEHHBIEC TPOTPaMMOi 00y4IeHUS
yueOHbIC 3a/IaHUS BHITIOJTHEHBI, KAYECTBO
BBITTOJIHEHHSI HA OJTHOTO M3 HUX HE OIIEHEHO
MUHHMAJIbHBIM YUCIIOM 0aJIIIOB, HEKOTOPBIC BHIBI
3aJJaHU BBITTOJHEHBI C OIIHOKAMHU

VY noBieTBo-
PHATEIBHO

63-74

D — y10BneTBOpUTENBHO — TEOPETUUECKOE
coJiepKaHHle AUCUUIUIMHBI OCBOCHO YaCTHUYHO, HO
npoOeITbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00XOIMMBbIE IPAKTUYECKUE HABBIKU PAOOTHI

C OCBOCHHBIM MaTEpHUaIOM B OCHOBHOM
chopMupOBaHbI; OOJIBIIUHCTBO
IpeTyCMOTPEHHBIX IPOTPaMMOi 00yUdeHHS
y4eOHBIX 3aJJaHU BBIIIOJHEHO, HEKOTOPhIE

U3 BBIIIOJIHECHHBIX 3a/IaHUH, COJIEPXKAT OMINOKH

VYV noBneTBOpUT
€JILHO

50-62

E — mocpeacTBeHHO — TeopeTHUECKOe
coJiep>KaHHEe Kypca OCBOCHO YaCTUYHO;
HEKOTOpBIE MPAKTHUUECKHE HABBIKU PaOOThHI

He chopMUpOBaHBI, MHOTHE TIPEyCMOTPEHHBIE
porpaMMoii o0yueHus yueOHble 3a1aHus

HE BBITIOJTHEHBI JTMOO KaYeCTBO BBHIIOJTHEHUS
HEKOTOPBIX U3 HUX OLIEHEHO YMCIIOM OalljIoB,
0JIN3KUM K MUHUMAJIbHOMY

3auTeHo

Heynosnersop
UTEIBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETHUECKOE
coJZiep>KaHHE Kypca OCBOEHO YaCTUYHO;
HEO0OXOIMMBbIE MMPAKTUUYECKHE HAaBBIKU PaOOThI

He c(hOpMUPOBAHBI; OOJIBIIMHCTBO

He 3aureno




IPeyCMOTPEHHBIX MPOTrPaMMO 00yUYeHHS
y4eOHBIX 3aJJaHHI HE BBIMOIHEHO JIUOO0 KaueCTBO
X BBITIOJJHEHUA OUCHCHO YHUCIIOM 6aHJIOB,
OJIN3KUM K MUHUMAJIBHOMY; TIPU
JIOTIOTHUTEIIFHON CaMOCTOSITEIIBHOM paboTe Hal
MaTepHUajJIoM Kypca BO3MOXKHO MOBBILICHHUE
KadueCcTBa BBIIIOJTHCHUA y‘{€6HbIX 3aHaHI/II>'I

HeynosneTBo- 0-20 F — Hey1IOBIETBOPUTEIIEHO — TCOPETHUSCKOE
PUTEIHHO coJiep)KaHKe Kypca He OCBOCHO; HEOOXOIUMBbIC
NPaKTUYECKHE HABBIKA PAOOTHI

He chOpMUPOBaHBI; BCE BBHITIOJIHCHHBIC YUCOHBIC
3a/IaHMsI COAEPKAT rpyObie ONTHOKH,
JIOTIOJTHUTEIIbHASI CAMOCTOSTENIbHAS paboTa HaJl
MaTepHaIOM Kypca He MPHUBEIET K KAaKOMY-TH00
3HAYMMOMY TIOBBIIICHHUIO KAYECTBA BITOJHEHHUS
y4eOHBIX 3aJJaHUN

1.5. O6pazen opopMiIeHHS IK3AMEHALMOHHOI 0 O1JieTa

MHUHUCTEPCTBO ITPOCBELLEHU S
POCCHUHCKOM ®EJEPALIMN

OEJNEPAJTBHOE I'OCYJAPCTBEHHOE BIO/IZKETHOE
OBPA3OBATEJIBHOE YUPEXKJIEHUE BbICIIEI'O OBPA30OBAHUSA
«JIYTAHCKHWM I'OCYJAPCTBEHHBIN NEJATOTr'MYECKHW YHUBEPCUTET»
(®I'bOY BO JIT'TTY»)

2024/2025 y4eOHbI# TOJ

OAKYJBTET ECTECTBEHHBIX HAYK
Kadeapa nadopaTopHoii JMATHOCTUKH, AHATOMHUHU U PU3HO0JIOTUH

Dk3aMeH (YCTHBIN) IO TUCHUTITHHE « MUKPOOUOTOTHS»

44.03.05 Tleparornueckoe oOpazoBanue (¢ AByMs IPOGUISIMH MOATOTOBKH)
[Tpoduns moaroroBku: I'eorpadus. buonorus

O0DPO/300

PK3AMEHAILIMOHHBIN BUJIET Ne 1

1. Muxkpobuosiorusi Kak Hayka, 11eJI1, 3a/1a4u, 3HaYCHUE.

2. JlpixaHue MUKPOOPTraHU3MOB. XapaKTepUCTUKa MUKPOOPIaHU3MOB IO
THUTIaM JIbIXaHUS.

3. Okpacka o I'pamy: MeToaMKa, YUET, IPAKTUYECKOE 3HAYECHHUE.



YTBepkJIeHO Ha 3aceaHuu Kadeapsl 1a0opaTOpHON TUATHOCTUKH, aHATOMUU U

dbusnonoruu, mpotokon No ot 2023 rona
3aBenytomuii kadenpoit Kmumoukuna E.M.
DK3amMeHaTop Knumouknna E.M.

Kpurepuu oueHuBanus

OLEHKY «OTIMYHO» 3aCIyKUBAET CTYAEHT, KOTOPBIN

— BBISIBHJI BCECTOPOHHHUE, CUCTEMATHYECKUE U ITyOOKHE 3HAHUSI OCHOBHBIX
TEPMUHOB U TOJOXKEHUH MHUKPOOMOJIOTUH, TEHETHYECKUX, MOP(OIOTUYECKHUX,
(U3HOTOTUYECKUX ACIIEKTOB MUKPOOPTaHU3MOB, OCOOCHHOCTEN B3aMMOJCHCTBUA,
CyTH COBPEMEHHBIX METOJOB JHAarHOCTUKM B MHUKPOOHOJOTHUH; CIOCOOEH
CaMOCTOSTEIIBHO BBIIOJIHATD 3aJaHus, IPEyCMOTPEHHBIE IIPOTPAMMON;

— 3HAET 3a/laud, CTPYKTypy, 00Opyll0OBaHUE, MpaBUiia pabOThl U TEXHUKHU
0€301aCHOCTH B MUKPOOMOJIOTMYECKON J1a00OpaTOpuu; pojib MUKPOOPTaHU3MOB B
KU3HM 4YelloBeKa U obmiectBa; MOPQOJIOTHIO, (PHU3MONOTHI0O U IKOJOTHUIO
MUKPOOPTaHU3MOB, METOABl HMX HW3YYEHHS; OCHOBHBIE METOJbl AaCENTHUKH U
AHTHUCENTUKH; OCHOBBI AIUEMHUOJIOT MU MH(EKIINOHHBIX 0ose3Heit;
OPUEHTUPYETCSI B COBPEMEHHBIX METOJMYECKUX MOJAXO0AAaX, KOHLENUUIX U
mpo0aeMax MUKPOOHOJIOTHH.

— YMEET OCYIIECTBISTh BBIOOP METOIOB, AJEKBAaTHBIX JIsi PpEUICHUS
UCCJIEI0BATENbCKONM 33aJa4yM; MPOBOJAUTH MHUKPOOMOJIOTMUECKHE HCCIIEIOBAHNUS;
nudepeHIUpoBaTh pa3Hble TPYNIbl MHUKPOOPraHU3MOB IO HX OCHOBHBIM
CBOMCTBaM; OCYIIECTBIIATh MPOPUIAKTUKY pacCIpOCTpaHEHUsI MH(DEKIUY;

— BJaJIeeT HABBIKAMHU TPHUTOTOBJICHHS, (DUKCUPOBAHUS W OKpaIIMBaHUS
MUKPOOHOJIOTUYECKHUX IIperaparos, BBIJICTICHUS YUCTOM KYJIbTYPBI
MHUKPOOPTaHU3MOB, pabOTHI C KOMITBIOTEPOM U UHTEPHET;

— O3HAKOMWJICS C OCHOBHOW U  JIONOJHUTEIBHOM JIUTEPATYPOH,
PEKOMEHJOBAHHON MTPOTPAMMON,

— YCBOWJI B3aUMOCBSI3b OCHOBHBIX MOHSTUI JUCUUILIMHBI U UX 3HAYEHUE IS
Oynyuieit mpodeccuu.

OLEeHKYy «XOpOoLIo» 3aCiy>KMBAeT CTYAEHT, KOTOPBIA YCBOWJ Yy4eOHO-
IPOrpaMMHBIM MaTepuall MO MHUKPOOHOJOTHU B TMOJTHOM OOBEME, YCIEUIHO
BBIITOJIHAET IPEIYCMOTPEHHBIE NPOTPaMMOM  3aJaHUsA, H3YYHWJI OCHOBHYIO
JUTEpPaTypy, PEKOMEHAOBAHHYIO IPOrpaMMOM, II0Ka3ajdl CUCTEMATUYECKHUU
XapakTep 3HaHW MO CTPOECHUIO MHUKPOOPTaHW3MOB, JJAOOPATOPHOM JMATHOCTHKE



BBI3BIBAEMBIX MU 3a00JI€BaHMI, CIIOCOOEH K UX CaMOCTOSITEIbHOMY TOIMOJIHEHUIO
¥ OOHOBJICHUIO B JaJIbHEHIIIEH yueOHON U MPOohEeCCHOHAIBHOM eI TEILHOCTH.

OULEHKY «yJOBJIETBOPUTEIIBHO» 3aCiy’KUBA€T CTYAEHT, KOTOPBIA BBISIBHII
3HaHHWA OCHOBHOIO Yy4eOHOro Mmarepuana [0 MHUKpoOOHOIOruM B 0OBeEME,
HEOOXOAMMOM JUIsl lajpHenero o0yueHuss U Oyayuei padoTel o mpogeccum,
O3HAKOMJIEH C OCHOBHOHM JIUTEPAaTypoOl, PpEKOMEHIOBAaHHOW MPOrpaMMOWN,
JOMYCTUJI OLTMOKM B OTBETAaX Ha 3K3aMEHe, HO MPOJEMOHCTPUPOBAJ CIIOCOOHOCTh
UX YCTPaHUTh.

OLEHKY «HEYJOBJIETBOPUTEIBHO» C BO3MOXHOCTBIO IIOBTOPHOM CHa4u
3acIy’KMBaeT CTYJCHT, B 3HAHUSX KOTOPOTO MO MHKPOOHOJOTHH €CTh MPOOEIHI,
KOTOpPBIA  JONYCTWUJ  MNPUHIUNHAIbHBIE  OMMOKM  NpU  BBINOJHEHUHU
IPEAYCMOTPEHHBIX MPOrpaMMOM  3aJaHWW, TO €CTh CTYJIEHTY, KOTOPBII
HECTIOCOOEH TMpoJoKaTh OOydeHHEe U MPHUCTYNUTh K MNpodecCHOHATbHON
JESATENIbHOCTH IIOCJIE OKOHYaHWs By3a 0€3 JIONOJHUTENBbHBIX 3aHATUH IO
Mukpoounosoruu. CTyIeHT, noxyuuBInii MeHnbiue 20 0amioB, 00s3aH NpOCITyIaTh
KypC MOBTOPHO U CAATh IK3aMEH.

2. KOHTPOJIBHO-ONEHOYHBIE CPEJCTBA

2.1.OneHo4YHbIE CPECTBA TEKYIIET0 KOHTPOJIsI (TUIIOBbIE)
Bonpocel 1j151 yCTHOTO onpoca:
MukpoOuosorus Kak Hayka, 11eJid, 3a/laud, 3HauCHUE.
DTarnbl pa3BUTHS MUKPOOHOJIOTHH.
MeTtoabl uccaeJOBaHUS.

> wn e

Opranu3aiiusi, 000py0BaHUE U PEKUM PadOTHl MUKPOOHOJIOTHUYECKOM
JabopaTopum.
Ponp MUKpPOOPraHM3MOB B KU3HH YEIOBEKA U OKPYIKAIOIIEM MHPE.

o o

Knaccudukanust 1 HOMEHKIIaTypa MUKPOOPTaHU3MOB.

7. OCHOBHBIC MophoIoTHYeCKre TpyTIIBI MHKPOOPTaHU3MOB:
MHUKPOOPTraHU3MbI HIAPOBUIHOM, MOJIOYKOBUIHOM (POPMBI, U3BUTHIE (POPMBI
MHUKPOOPTaHU3MOB.

8. VYapTpacTpykTypa MUKpOOHOU KiIeTKu. [lepeunciuTe oCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTBI KJIETKU, HA30BUTE UX (YHKIIUU.

9. XKrytuxu 6akTepuii: knaccudukaius, CTpOEHUE, METOIbl U3yUEHHUSL.

10. Kancynet 6aktepuii: BUibl, QyHKIIUU, CTPOSHUE, METOJIbI H3yUCHHUS.

11. Cnopsl, pojib B )KU3HU MUKPOOHOMU KJIETKHU, KJIacCU(pUKAIIUS
Copoo0pa3yoIUX MUKPOOPTaHU3MOB, CTAANN 00pa3oBaHUs CIIOP.

12. Dranbl HpUrOTOBICHUS MUKPOIPENAPATOB U3 KYJIbTYP MUKPOOOB. MeTo1bI

¢ukcanuu npenapatos. /s yero 3to HeoOXxoaUMO?



13. IIpocThie METOIBI OKPACKH.

14. CnoxHble METOIbI OKpacKu: okpacka 1o ['pammy, mo Lnmro-Hunsceny, o
bypu-I'uncy.

15. Mukpockonuyeckuit MeToA uccieaopanus. OnpenencHue, BUAbI
MHUKPOCKOITHH.

16. ImmepcuoHHast cucTeMa: XapakTepUCTUKa, Ha3HAUeHHE.

17. IIpuHIIUIIBI TEMHOIONBHOM, ()a30BO-KOHTPACTHOU U TIOMUHECIIEHTHOU
MHUKPOCKOITHH.

18. UccnenoBaHnrie MUKPOOPraHM3MOB B JKMBOM COCTOSHUU: TpenapaThl
BUCSYAs U pa3aBiICHHAs KaIlIu.

19. MexaHu3Mbl TUTaHUST OAKTEPHIA.

20. Knaccudukaruss MUKpOOPTaHU3MOB TI0 THUIIAM YTJIEPOJHOTO, a30THOTO
MUTAHUS U HCTOYHUKA SHEPTUH.

21. MexaHu3Mbl IEpeHOCa MUTATEIbHBIX BEUIECTB B MUKPOOHYIO KIIETKY.

22. IlutatenvHble cpeabl, NX Kiaccupukanus, TpeOOBaHUS, MPEIbIBISIEMbIE K
MUTATEIbHBIM CPEAM.

23. ®epMeHTHI MUKPOOPTaHU3MOB, TUTATEIBHBIE CPEJIbI TSI UX ONPEICTICHHS.

24. JIpixaHue MHUKpPOOPraHu3MOB. XapaKTepUCTHKAa MHUKPOOPTaHU3MOB IIO
TUTIAM JIBIXaHUS.

25. bakTepuoIorn4ecKuil MeTO/I NCCIEIOBAHUS U €T0 STAllbl.

26. MeToabl BBIJICICHUS] YUCTOM KyJNbTYphl a’3po0OOB: MUTATEIbHBIE CPEIbI,
YCIIOBUS KyJIbTUBHPOBAHHUSL.

27. MeTtozpl BbIAEIEHUS YMCTON KyJbTYypbl aHa3poOOB: MUTATEIbHBIE CPEbI,
YCIIOBUS KyJIbTUBUPOBAHMSI, METO/IbI CO3[IaHUS aHAIPOOHBIX YCIOBHIA.

28. XpoMOCOMHBIE U BHEXPOMOCOMHBIE (PaKTOPHI HACTIEICTBEHHOCTH.

29. MyTanuu 6aKkTepuii: BUIbI, MEXaHU3MBbI, 3HAUCHHE.

30. 'enetnyeckne  pexoMOWMHANUMU:  TpaHcpopMalus, TPAHCAYKIHUS U
KOHBIOT LU

31.MndexkunonnbIil nponecc, BUabl U popmbl. [1aToreHHOCTh, BUPYJIEHTHOCTD.
@aKTOpBI MATOT€HHOCTH.

32. Undexnuonnas  00JIe3HB: nepuoabl,  kiaccupuranus. Y CIOBHS
BO3HMKHOBEHUS MH(PEKIMOHHON OO0JIE3HHU.

33. Mopdosorust BUpycoB U CTpyKTypa BUPYcOB. OcoOeHHOCTH MOPGOIOTHH
BHUPYCOB M OpTraHU3allii BUPYCHOTO reHoma. [IpocTeie u CoKHbBIE BUPYCHI.

34. BzaumopeiicTBre BUpyca C KIETKOW: BUIbI, ITAIIBL.

35. Mukpodiopa Tena yenoBeka; XapaKTepUCTHKA, BUJIbI, TUCOAKTEPHO3.



7.
8.
9.

TeMbl 1J151 IOATOTOBKU MYJbTHMEAUUHBIX NMPe3eHTALMU
[TutarenbHbIE Cpenbl, X KiIaccuukaims, TpeOOBaHUS, TPEIbSIBIISIEMbIC K
MUTATEJIbHBIM CpeJlaM, PUMEHEHUE.

bakTepronornyeckuii METO] — OCHOBHOM METOJ] MUKPOOHUOIOTHH.
['eneTrka MUKPOOPTaHU3MOB: U3MEHUYUBOCTh Y OAKTEpUil U BUPYCOB.
MoaudukanroHHas U3MEHYMBOCTh. MyTaliuu, BUIbI MyTaIlHi,
MPaKTUYECKOE 3HAUYCHHE.

I'eneTnueckue pexkomMOMHAIMN: TpaHC(HOpMaIs, KOHBIOTAITHS.
bakrepuodaru: Mopdosorus, BUabl B3aUMOJICHCTBHS C MUKPOOHO
KJIETKOM, y4acTUe B POIIECCE TPAHCAYKIIUHU.

Nudexunonnas 60y1e3Hb: MEPUOIbI, Kaccuukaius. Y cJIoBUs
BO3HMKHOBEHUS MH(PEKIMOHHON O0JIE3HU.

Nudexnmonnbie 3a001eBaHNs pacTEHUN — OaKTEPUO3HI.

BupycHsbie nHdekIuu pacTeHui.

I'puOKoOBBIE OPAKEHUS PACTECHUIA.

10. Muxpodiaopa Tena yeaoBeka.

11. JlucOakTepro3: NpUYMHbI, CAMIITOMBI, IPO(QUIAKTHKA.

12. DTanbl 1 BUIBI B3aMMOICHCTBHS BUPYCOB C KIICTKOM.

13. MeTto/ibl UHIUKAIIUU BUPYCOB.
14. MeTonbl HACHTU(PUKALUA BUPYCOB.

15. Posib MUKPOOPraHU3MOB B ’KM3HU YEJIOBEKA M OKPYKAIOIIEM MUPE.

Bonpocsl /151 IpoBeieHUs KOHTPOJIbHOI padoThI

TecToBBIE 3a]aHNA

1.

2.

[Tocne meyeHnst BOCNAIMTEIIBHOTO MPOIlecca aHTUOMOTUKAMH Y O0JIBHOTO
HapYIIUJIOCh CBEPTHIBAEMOCTh KPOBHU BCIIEACTBUE TIOPAKEHUS MUKPODIOPHI
KuIieyHrka. Hemocrarok kakoro BuTaMuHa Ha0Iro1aeTest y 00JIbHOT0?

* putamuH K (+)
e BuTaMuH B;
e putamul D

e BUTaMuH P

* suTaMuH B,.

N3BecTHO, YTO CTPENTOKOKKU 00J1aJal0T TEMOJIUTUUYECKUMU CBOMCTBAMH.
Kakue nurarenbHble Cpeabl MOKHO UCIIOIb30BATh JJISI U3YUYEHUS dTUX
CBOMCTB?



* KposstHoii arap (+)

* ChIBOPOTOYHBIH arap
* Cpenbl ['ucca

* MITA

» MIIb

3. TlanmeHnTty, B aHaMHe3€ KOTOporo ObLia JierouHas opma TyOepKyies3a,
IIPOBEICHO MUKPOCKOITMYECKOE MCCIIEIOBAHUE MOKPOTHI C TEIIBIO
BBISIBIICHUS BO3OyauTens. Kakoit MeTo1 okparmBaHust UCTIOJIB3YIOT TIPH IS
BBISIBJICHUS KHCJIOTOYCTOMYMBBIX MUKPOOPTaHU3MOB?

* Meton Humns-Hunscena (+)
* Meroa byppu-I'unca

* Meron I'pamma

* Merton Helicepa

* MeTon Pomanosckoro-I mMmze

4. Kaxkoil MeTo/ UCIIOJIb3YETCS MPU KpallleHUH Ma3KOB-OTIIEYaTKOB U3 OPraHOB
MH(UIMPOBAHHBIX KUBOTHBIX TPU CHOUPCKOM s3BE I OOHAPYKEHUS
KarcyJsbl OakTepuii?

* no bypu-T'uncy (+)
* 1o Oxenko

* o ['aH3eny

* no [umro-Hunibceny
* no ['pammy

5. Tlpu nmogo3pennn Ha aHadPOOHYIO0 HHDEKITUIO JJ1s1 OAKTEPHOTOTUIECKOTO
WCCJICTIOBAHMSI THOSI U3 paHBI HEOOXOIUMO MTPUMEHSTH CPEAY:
* Kurra-Tapoiu (+)
* DHZI0
» Cabypo
* ['ucca
» Knaybepra

6. Ha 3-it neHp mocrie moxo/ia B Tophbl Y MaJbuHMKa TOBBICHIIACH TEMITepaTypa
tena 1o 37,4°C, nosiBuiaach ciabocTh, ToJIOBHAs 001k, ToTeps anmnetuta. O
KaKoOM Tieproze 00JIe3HH MOKHO TOBOPUTH B TAHHOM cliydac?

* [IpoapomanbHbIii (+)
* JlaTeHTHBIN

* Pemuccuu

* Pazrap

* BeiznoposiieHue

7. TlomBmKHOCTBH OaKTEepUil 0OECIIeUnBaCTC:
* )XTyTUKaMU (+)



* pumOpusaAMY;

* COKpallleHuEM KJIETOYHON CTEHKH;
* UAJISIMA

* pECHUYKaMHU

8. Jlns ompeneneHus NOABMKHOCTH MUKPOOPTaHU3MOB MOXKHO MPUMEHSTh
CJIeIYIOIE METO/IbI:
* MeTo1 cepeOpenus mo Mopo3oBy
* METOJI «BUCSICH Karutm (+)
* noces no llykesuuy
» meToa1 BelinOepra
* oKpaimmBanus 1o ['pamMmmy

9. OcHOBHBIMU (DYHKIMSIMHU OAKTEPUATIEHON CIIOPHI SIBISIOTCS:
* 00ecrieunBaeT aAre3uBHOCTD
* 3alIMTa OT HEOJArONPUATHBIX (PAKTOPOB BHEIIHEN cpeabl (+)
* y4acTBYET B Ilepeaue reHeTHYECKOro MaTepuasa
* oOpa3oBaHue (HepMEHTOB
* [TO/IBM>KHOCTD

10. /1151 BBIABJICHHS CITOP IPUMEHSIOT METO/:
e Mmetoa | pama
» meto Lmsa-Hunbcena (+)
» metoa Heiiccepa
* METOJ 3APOJIOBCKOTO
» metox byppu-I'unca

11. YcnoBusimu, cnocoOCTBYIOIIUMH CLIOPOOOPA30BAHUIO,
SIBJISIFOTCS:
* HEJIOCTATOK IMUTATENILHBIX BEIIECTB B cpene (+)
* U30BITOK MUTATEIbHBIX BEIIECTB B CPE/IC
* HAKOIUICHUE MTPOYKTOB OOMEHa
* HAKOIUICHUS BHYTPH KJICTOK 3aITaCHbIX BEIICCTB
* 100aBJICHUS TITFOKO3bI B TUTATEIBHYIO CPEILy

12. JI;st KJICTOYHOM CTEHKH IPaMITOJIOKUTEIIBHBIX OAKTEpHUA XapaKTEPHO:
* HAJIMYUE OJIHO-, ABYXCJIONHOIO MyperuHa
* HaJM4Khe MHOTOCJIONHOro MmypeuHa (+)
* HAJIMYUE TEMXOEBBIX KUCIOT
* HaJIM4YUE ME30JUAMUHONMMEITMHOBON KUCIOTHI

13. JInst KJIE€TOYHOM CTEHKU IpaMOTPULIATENIbHBIX OaKTEpUN XapaKTepHO:
* HaJIMYME OJTHO-, IBYXCIOMHOr0 MypeunHa (+)
* HaJM4Me TEUXOEBBIX KHCIOT
* HaJM4KMe MEe30IMAMHHONKUMEITUHOBON KUCIOTHI



* HUJINYKME MHOTOCIIOWHOTO MypPEHHA.

14. Me3ocombl OaKkTepHil y4acTBYIOT B:
* ICJICHUU KIIETKU
* ciopooOpa3oBaHUU
* CUHTE3€ MaTepHuaia KJI€TOUHOW CTEHKHU
HHEPreTUYecKoM MeTabonausme (+)
* CEKpEeLMH BEIIECTB

15. Pubocombl OakTepUanbHbIX KIETOK YYacTBYIOT B:
* cuHTe3e Oenka (+)
* 00pa30BaHUU KJIETOYHON CTEHKH
* perumkanuu JJHK
* CUHTE3€ yTIJIeBOJIOB

16. Hyxneonn 6akTepwii BHIMOTHSET Cieayonme GyHKIIHN:
* OCYILIECTBJISIET TPAHCIIOPT BEIIECTB
* BBIMOJIHSIET KaTAIMTUUECKYIO (DYHKIIUIO
* 3aIIMIIACT OT BHCIIHUX BO3JCHCTBUI
* COAEPKUT F'eHOM OaKTepuaIbHOU KIeTKu (+)

17. Jlns Hykiaeouaa OaKkTeprHabHON KICTKH XapaKTEePHO:
* OTCYTCTBHE MeMOpaHbl (+)
* HaJIMYME XPOMOCOM
* JICIICHE MUTO30M
* OTCYTCTBHE THCTOHOB

18. CuHTE3 SHTEPOTOKCUHOB KOHTPOIHPYETCS:
* R-mma3zmuion
e F-razmMuon
o Col-mmasmmmoit
 Ent-mmazmunoit (+)

19. CuHTe3 MOJOBBIX BOPCHHOK KOHTPOJIMPYETCS:
e R-mmmasmugon

* F-utazmuoit (+)

e Col-mnasmunoi

» Ent-nmnazmumoit

20. ITpu cunTe3e Oeska posib MaTPULbI BBIIOIHSET:
* u-PHK (+)

* T-PHK

* p-PHK

 masisie PHK



21. TlponyktuBHas uHeknus 6akreprnodaroM 3aKaHINBACTCS:
* THOEIBIO KIETKH (1)
* pa3MHOXeHUEM (aroB 6€3 rudenu KIeTKU
* Pa3MHOXKEHHEM B KJIETKE (ParoBbIX YaCTHUI]
* o0pa3oBaHHEM OEIKOBBIX YACTHI]

22. ]Jlnst OKpacKd MUKPOOPraHU3MOB HarOOJIee YacTO UCIOIB3YIOT
CJIOKHBIE METOJIBI OKPACKH:

e no [{umro-Hunbscony

* 1o PomanoBckomy-I um3e

* o ['pamy (+)

* 1o byppu-I'uncy

23. Cpenu matoreHHBIX OaKTepuil HanboJIee YacTO BCTPEUAOTCS:
* 00IMTaTHBIE A3POOBI

* 00JIUTaTHBIE aHA3POOBI

* (pakynmpTaTHBHBIC aHA3POOHI (1)

* YpE3BBIYAITHO KHCIOPOI0TYBCTBUTEIHHBIE

24. TlokazarenssMu OaKTepUaIbHOrO 3arpsiI3HEHUS, KOTOPbIE UCIIOJIb3YIOTCS
JUTSL OLEHKH 3MHI0NACHOCTH BOJIbI HACEJIEHHBIX ITYHKTOB, SIBJISIFOTCS:

* KMILIEYHbIE TATIOUKH

* SHTEPOKOKKH

* IaTOTE€HHBIE HHTEPOOAKTEPUU

* 30JIOTUCTBIN CTA(QUITOKOKK

* SHTEPOBUPYCHI

25. Opranemnna 6akTepuii, TpemsITCTBYIOMIas (ParouTosy:
* Karcyna (+)

* criopa

* KJIETOYHAs! CTCHKA

* KTYTHKH

* IUTOIIa3Ma

26. B kakoil [IBET OKpAILIMBAIOTCS TPaMOTpUIIATENIbHbIE OAKTEPUHU:
* (puoneToBsIi

* KOpPUYHEBBIN

* JKEJITBIN

* CUHUU

* KpacHbIii (+)

27. B xakoil IBeT OKpaIllMBarOTCs TPAMITOJI0KUTEIbHbIE OaKTepUU:
* 3eJICHBIN

* KOPUYHEBBIN

* JKCJITBIM



* ¢uoneToBslit (+)
* KpaCHBbII

28. ®epmenThl, GYHKIIMOHUPYIOIINUE B KIETKE, HA3bIBAIOT:
* sH10pepMmeHTamu (+)

* 3K30(hepMEHTAMH

* n3oepmeHTaAMH

* OKCHUpENyKTa3aMu

* MHa3aMH

29. Bupuon xapakrepusyercsi HUINIHEM:
* Hykneokancuna (+)

* XpoMaTUHOBOM CyOCTaHIIMU

* Mutoxonapui

* BHYTpUKIIETOUHBIX BKIHOUEHUN

* ['pa”ysn rmuKoreHa u Kpaxmana

30. ITpu uMMEpPCHOHHOW MUKPOCKOTIMU MUCIIOIB3YIOT:
* ONYIICHHBIA KOHJIEHCOP

* CHJIbHOE OOKOBOE OCBELIEHUE

* IMMEPCHOHHOE MacJIO

* [IOJIHOCTBIO 3aKPBITYIO AUadparmy

* 00BbEKTUB ¢ yBenuueHuem 40

HpaKTquCKHe 3alaHudA.

[ToaroroBsTe pedepar Ha BEIOPAHHYIO TEMY.
TEMATHUKA PEOEPATOB

1.

2.

o k&

8.

9.

bakrepuodaru: ctpoeHue, B3auMoIeCTBUE ¢ MUKPOOHOW KJIETKOM,
IPUMEHEHUE.

OCHOBHBIE TPYIIbl XUMUOTEPANIEBTUYECKUX ITpenaparoB. Mcropus
OTKPBITHSI, TPYIIIIBI, XapaKTEPUCTHKA.

['eHHO-MHKEHEPHbIE MAHUITYJISIIIUU C TeHOMaMu OakTepuil. MeTozbl
T€HETUYECKOU TpaHchopMauu U MapKepbl Il CEJIEKIIMH.
OHOKJIETOYHBIE, APOKKENOJOOHBIE U MULIEINATIbHbIE TPHOBI
Mukpoopraiu3msl U 3BOJIFOIMOHHBIN nipouecc. COBpeMEHHBIE
OMOTEXHOJOTUYECKHE MTPOU3BOJICTBA HA Oa3e MUKPOOPTaHU3MOB.
Ponps MmukpoOuosoruu B pereHnu npoodieM oXpaHbl OKPYKArOIIeH Cpeibl.
Hcnonb30BaHnEe MUKPOOPTaHU3MOB B IOKJIMHUYECKOM MCCIIEI0BaHUN
BHOBb CHHTE3UPOBAHHBIX JIEKAPCTBEHHBIX MPEIApaTOB.

Bupycel. cropust OTKpBITUS.

BupycHble 3a001eBaHUS )KUBOTHBIX.

10. Mopdonorust puKKeTCui, XJIaMUIUN, MUKOILJIa3M.
11. Mop¢onorus rpuOoB: JeHTEPOMHULIETHI, ACKOMULEThI, OOMUIIETHI,

0a3MIMOMUIIETHL.



12. Metoas! (ha30BO-KOHTPACTHOM, IFOMUHECIIEHTHON U 3JIEKTPOHHOM
MHUKPOCKOIIHH.

13. Ceposiorudeckuii 1 OUOTOTUUECKUN METO]T UCCIIEOBAHUS B
MHUKPOOHMOJIOTHH.

14. Muxkpodaopa BoAbI.

15. Mukpodaopa mouBblI.

16. Muxpodaopa Bo3ayxa.

17. BupycHble UHpEKIUH pACTEHUI.

18.I'pubkoBbIC TOPAKEHUS PACTECHUH.

19. bakTepro3bl pacTeHH.

20. baktepuanbHbie UHPEKINHN )KUBOTHBIX.

OueHo4yHbIE CPeACTBA AJIA MPOMEKYTOYHOM aTTecTAlNM (IK3AMEH)

1. Muxkpobuosiorust Kak Hayka, 1IeJId, 3a/1a41, 3HaYEHUE.

2. DTambl pa3BUTHS MUKPOOHUOJIOTHH.

3. Jlyu [TacTep — OCHOBOIIOJIOKHUK MHUKPOOHOJIOTHH KaK HAyKH, €r0 OCHOBHBIC
paboTHI.
MeTtonb! uccnenoBanus. CBsi3b MUKPOOUOJIOTHH C IPYTUMHU JUCHUTIIIMHAMM.

o

Opranmzaius, 000pyJ0BaHUE U PEKUM PAOOTHI MEKPOOHUOIOTHIECKOM
JabopaTopum.

o

Ponb MUKpOOpPraHU3MOB B KU3HU YEJIOBEKA U OKPYKAIOIIEM MUPE.

=~

Krnaccugukanus 1 HOMEHKIIaTypa MUKPOOPTraHU3MOB.
Mukpooprann3Mbl IIAPOBUIHON (POPMBI: ONpeeraeHne, KI1acCu(pUKALIHSL.

© o

. Mukpoopranu3Mbl MOJI0YKOBUAHON (POPMBI: OIpeiesieHe, KIacCU(pUKALUSL.

10. 13BuTHIE POPMBI MUKPOOPTaHU3MOB: XapaKTEPUCTUKA, BUJIBL.

11. VapTpacTpykTypa MUKpOOHOH KJeTkH. [lepeuncnuTe OCHOBHBIE
CTPYKTYpPHbIE KOMIIOHEHTBI KJIETKH, Ha30BUTE UX (DYHKIUU.

12. KryTtuku 6akrepuii: kKaaccupuKaius, CTpOCHUE, METOIbI U3YUCHHUS.

13. Kancynel Gaktepuii: BUibl, GyHKIIUU, CTPOSHUE, METOJIbI H3yUCHHUS.

14. Coopsl, poib B KU3HU MUKPOOHOU KJIETKH, KJacCHupUKaIs
COpoo0pa3yIUX MUKPOOPTaHU3MOB, CTAANN 00pa3oBaHuUs CIIOP.

15. DTanel NpUrOTOBICHUS MUKPOIIPENAPATOB U3 KYJIbTYP MUKPOOOB. MeTo 1bI
¢ukcanuu npenapatos. /s yero 3o HeoOXoauMO?

16. [IpocThie METO/IBI OKPACKH.

17. CnoxxHble METO/IBI OKpacKu: okpacka 1o I'pammy, no [umo-Hunsceny, no
bypu-I'uncy.

18. Mukpockonnueckuii MeTos uccienoBanus. OnpenencHue, BUIb
MHUKPOCKOIIHUH.

19. CerononabHas MUKPOCKOIUS: XapaKTEPUCTUKA, UMMEPCUOHHAs CUCTEMA.



20. [TpuHIUTIEI TEMHOIIOIBHOM, (Pa30BO-KOHTPACTHOMN M IFOMUHECIIEHTHOM
MHUKPOCKOITHH.

21. UccnenoBanne MUKPOOPTAaHW3MOB B JKHUBOM COCTOSIHUHU: TIpenaparbl
BUCSYAs U pa3JaBlICHHAs KaIlIH.

22. Mopdomnorus pukkercuit. OCOOEHHOCTH UX MOP(HOJIOTUN, METOBI OKPACKH.

23. Mopdomnorust xnmamuanii. OcoGeHHOCTH UX MOP(OIOTUU, METO/IBI OKPACKHU.

24. Mopdonorust MukoriazM. OcoOeHHOCTH UX MOP(OJIOTHH, METOABI OKPACKHU.

25. Mopdomorust rpuOOB: TEUTEPOMHIICTHI U ACKOMHUIICTHI.

26. Mopdomnorust rpuO0B: OOMHUIIETHI U 0a3UTUOMHUIICTHI.

27. AKTUHOMHMIIETBI: XapaKTePUCTUKA, 3HAUCHHUE.

28. ®oTOTpOPHBIE MUKPOOPTAHU3MBI: XapaKTEPUCTHKA, (POTOCUHTE3UPYIOIIUN
ammapar.

29. BousHue QU3NYeCKUX U XUMUUYECKUX (PAKTOPOB HA MUKPOOPTaHU3MBI.
Meroanl ctepunuzanuu. [lonsTue 06 acenTrke U aHTUCENTHKE.

30. [Tonsitre o ne3nH(exu. Buapl aHTHCENTHKOB.

31. MexaHu3Mbl MUTaHUST OAKTEPUIA.

32. Knaccudukanys MUKpPOOPTaHU3MOB IO THUIIAM YTJIEPOIHOTO, a30THOTO
NUTAHUS U UCTOYHUKA SHEPTHUH.

33. MexaHu3MBI TIepeHOCa MUTATEIBHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

34. IlutatenpHble Cpenbl, UX KIacCH(HUKAIMsA, TPeOOBaHUS, MPEABABISIEMbIE K
NUTATEIbHBIM CPEAAM.

35. ®epMeHThl MUKPOOPTaHU3MOB, MTUTATENIbHBIE CPEIBI TSl MX OTpEACICHUsI.

36. JIpIxaHne MHKpPOOPraHU3MOB. XapaKTEpUCTHKA MHKPOOPTaHU3MOB IIO
TUTIAM JIBIXaHUA.

37. bakTepuonorn4ecKuii MeTO/1 NCCIEIOBAaHUS U €T0 JTallbl.

38. Meroabl BBIIETICHUS YUCTOM KYyJIbTYypbl a’po0OB: MNUTATEIbHBIE CPEIIbI,
YCIIOBUS KyJIbTHUBHPOBAHHUSL.

39. Meroabl BbIIENEHUSI YUCTOW KYJIbTYPHl aHadpoOOB: MUTATEIbHBIC CPEIIbI,
YCIIOBUS KyJIbTUBUPOBAHMSI, METO/IbI CO3/IaHUS aHAIPOOHBIX YCIOBHIA.

40. XpoMOCOMHBIE U BHEXPOMOCOMHbBIE (PaKTOPbI HACIEACTBEHHOCTH.

41. Myraruu OaKTepuii: BUJIbI, MEXaHU3MbI, 3HAUCHUE.

42. I'eHeTHYECKNE PEKOMOMHAITIH: TPaHCHOPMAITHS.

43. baktepuodaru: CTpoeHHE, B3aUMOJACHCTBHE C MHKPOOHOM KIIETKOM,
IPUMEHEHHUE.

44, I"'eHeTHYCCKUE PEKOMOMHAITUN: TPAHCTYKITH.

45. T'eHeTHYecKre PEKOMOWHAIINN: KOHBIOTAITHSL.
46. buomornueckwii W  QJJIEPTOJIOTHYECKHNA  METOAbI B  JUATHOCTHKE

WH(EKIIMOHHBIX 3a00IeBaHUH.



47. adexkunoHHbIN nporiecc, BUAbI u (Gopmbl. [1aTOreHHOCTh, BUPYJIEHTHOCTD.
®dakTopbl NATOr€HHOCTH.

48. Uadexunonnas  OONE3Hb:  TMEPUONBI,  KiIaccuPUKanus. Y CIOBHUS
BO3HUKHOBEHUS MH(PEKIIMOHHOM OO0JIe3HU.

49. bakTepuOHOCUTENBCTBO: BUIBI, MPUIMHBI BOBHUKHOBEHUS, 3HAUCHHE.

50. Mukpodnopa Bo3ayxa. MHKpPOOHOE YHCIIO, METONBI  OIpECICHHUS,
CaHUTAPHO-TIOKA3aTEIbHbIE MUKPOOPTAHU3MBI.

51. Muxkpodnopa Boabl. Ilokazarenu ¢ekampbHOTO 3arpsA3HEHUS, MUKPOOHOE
qucio, onpeneneHue. CaHUTapHO-TIOKA3aTeIbHbIE MUKPOOPTaHU3MbI BOJBI.
Komn-tutp, Komm-nHIexc.

52. Metoapl ompeaeneHuss KOJU-TUTpa U KOJIM-UHAEKca BoJbl. CaHHUTapHO-
TUTHEHUYECKUE HOPMBI 1711 BOAOIPOBOIHOM BOBI.

53. Mukpodnopa mnouBel. CaHUTapHO-TIOKA3aTENbHbIE MUKPOOPTaHU3MBI,
MUKPOOHOE YMCIIO TOYBBI, METO/IbI ONPECICHHUS.

54. MuKkpoopranu3mMbl U 3BOJIOLUMOHHBIA  mpouecc.  CoBpeMeHHbIE
OMOTEXHOJIOTUYECKHE MPOU3BO/ICTBA HA Oa3e MUKPOOPTaHU3MOB.

55. Poibp MUKpoOHOI0ruy B pelIeHUH MPoOIeM OXpaHbl OKPYKAIOIIEH CPEb.

56. Mcnonp30BaHne MUKPOOPTraHU3MOB B JIOKJIMHHUYECKOM UCCIIEIOBAaHUH BHOBb
CHUHTE3UPOBAHHBIX JIEKAPCTBEHHBIX MPENapaToB.

S7. Bupycel. UcTopust OTKpBITHS.

58. BupycHsie 3a0051€BaHUsI )KUBOTHBIX.

59. Mopdonorust BUpycoB U CTPYKTypa BUPYCOB. IIpocThie U clioKHbIE BUPYCHI.

60. OcobennocT MOPGOJIOTUH BUPYCOB U OpraHU3alliyd BUPYCHOTO TeHOMa.

61. DTambl B3aUMOICHCTBIE BUPYCA C KIETKOM.
62. Tunsl B3auMOAENWCTBUSI BUPYyCA C KIETKOW U UX XapaKTEPUCTHKA IPUMEPBI.
63. MeTop! KyIbTUBHPOBAHHS BUPYCOB.
64. Knetounble KyJIbTypbl, HUX BHIbl U XapakTepucTuka. PocToBble Hu
MIOJI/ICPKUBAIOIINE TUTATEIBHBIC CPEIbI.
65. MeTo1bl MHIUKAITUH BUPYCOB.
66. MeTroabl uaeHTUGUKALIMA BUPYCOB.
67. Posib MUKpOOPraHU3MOB B ’KH3HU YEIOBEKA U OKPY>KAIOLIEM MHpE.
68. Mukpodopa Tena yeaoBeka.
69. JlncGakTepros: MPUIUHBI, CHMIITOMBI, MPOPUITAKTHKA.
70. Hcnonb3oBaHue MUKPOOPTraHU3MOB B pa3IMYHbIX oTpaciiax
IIPOMBILIEHHOCTH U CEJIbCKOT0 X035HCTBA.



