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Pe3y/bTaThl OCBOEHUS JUCLIUITUHBI
OCHOBBLI MUKDPOOHOJIOTUU

[TICC3 (CIIO) mno cneruanbHocTU 36.02.01 BeTepuHapust

Koapbi
KOMIeTeHI UM KomnereHnuu Pe3ysibTaT 0CcBOEHUA
no ®IoC
O01He KOMIeTeHI[UH
OK 01 Bri6upath criocobsbI pertieHust 3HaTh
3a/1au poeCcCrUoHaTbHOM — OCHOBHble HWCTOYHMKUA HH(OpMaLUd U
JieaTeIbHOCTA TIPUMEHUTeIbHO | PeCyPChl Ji/Isi PelleHust 3a7au v 1pobsiemM B
K pa3/IMUHbIM KOHTEeKCTaM rpoeccroHabLHOM KOHTEKCTE;
—  QITOpPUTMBI  BBITIOJIHEHWS  paboT B
rpodecCHOHA/ILHOM U CMEeXHBIX 00/1acTsX;
— MeTozbl paboThl B TMpodecCHOHATbHOU U
CME)KHBIX chepax;
—  Kpyr 3aja4, HeoOXOAWUMBIX  AJIs
OCYILIeCTB/IEHUST ripodeccoHa/bHOM
JlesITe/TbHOCTH;
-crioco0blI peltieHus 3a/1a4 podeCcCHOHATBLHOM
JlesITe/TbHOCTH.
Ymernb
— BbSBAATE U 5((EeKTHUBHO  UCKaTb
vHbOopMaLUo, HeoOXOAUMYIO [I/Isi pelleHUst
3a/laumn W/Wm
1po0IeMBl;
— COCTaBUTh IJIaH JeWCTBUS, OMNpeJe/uThb
HeoOX0MMbIe PeCypChI;
-BJIaJIeTh aKTyaJbHBIMA MeToJaMu paboThl B
rpodeccroHabHONM U CMeXKHBIX cepax;
-peaniM30BaTh COCTaB/IeHHBIN I1/1aH;
-OLIeHUBATh pe3y/bTaT U T0
C/Ie/ICTBUSI CBOMX JIeWICTBUM.
IIpodeccuoHaibHbIe KOMIIETEHIHH
[IK 1.1 KoHTposs caHuTapHOro u 3HaThb:
300TUTMEHUUYEeCKOT0 COCTOSIHUSI | — - OCHOBHBIE IPYMIbl MUKPOOPTaHU3MOB, UX
00BEKTOB YKUBOTHOBOZCTBA 1 KJlaccu(rKaLuio;

KODMOB

- 3HaueHWe MUKDPOOPraHU3MOB B TIPHUPO/IE,
JKWU3HU Ue/iIOBeKa U )KUBOTHBIX;

- MUKDOCKOTIUYECKWe, KYyIbTypajbHble W
OUoXUMUUECKHe METO/bl UCC/IeJOBaHMS;

- mpaBuia 0OTOOpa, JOCTAaBKU W XPaHEHWUS
bromaTepHranos;

- METO/Ibl CTEPWIH3ALUH U Jie3uH(DeKIINY;

- TIOHSITHS TIATOT€HHOCTH U BUPY/IEHTHOCTH;

- YyBCTBUTENBHOCTH MHKPOOPTaHHU3MOB K
aHTUOMOTHUKAM;

- ¢dopmMBl  BO3MEHCTBUS  TIATOTE€HHBIX
MHUKPOOPTraHHW3MOB Ha >KUBOTHBIX.

Ymets:

— otbupaTh TPOOBI AjsT  TaOOpaTOPHBIX
MCC/IeIOBaHUM TIPH OCYIIIeCTBIEHUM KOHTPOJIS




BeTepPUHAPHO-CAaHUTAPHOTO U
300TMTHEHUYECKOTO  COCTOSTHUSI  OOBEKTOB
JKMBOTHOBO/ICTBA U KOPMOB
- obecreurBaTh acernTHUeCKWe YCIOBUS
paboThl ¢ 6rioMaTepHaniaMu;

- IIPOBOJIUTH MHUKPOOHOIOTHYeCKHe
VICC/Ie/lOBaHUS U [laBaTh OL|eHKY M10JIyYeHHbIM
pe3yJibTaTam;

- I10J1b30BaThCs MHUKPOCKOIHNYECKOH

ONTUYECKON TEXHUKOU

JINYHOCTHBIE pe3y/IbTaThl

JIP 7 Oco3Haro1ui MPUOPUTETHYIO LIeHHOCTh TMYHOCTH UesIoBeKa; YBaXKaroIui
COOCTBEHHYIO U Uy)KYI0 YHUKATBHOCTb B Pa3/IMYHBIX CUTYaLUsX, BO BCEX
(hopMax U BUjax JiesiTelbHOCTH.

JIP.10 3aboTsAmmiicss 0 3aluTe OKPY)Karomled cpefbl, COOCTBEHHOM W UY>KOU
6e30I1aCHOCTH, B TOM UHCJIe [TU(MPOBOIA.

TpeboBaHusi K pe3y/IbTaTaM 0CBOeHUsI AN CIUTTHHBI:
Hmemb npakmuueckutl onbim 8:
I1O1— mpoBOAUTE MUKPOOMOJIOTHYECKHe UCC/IeJOBAHMS U [laBaTh OLIeHKY MOTyUeHHbIM pe3yJibTaTaM;
ITO2 — nos1b30BaThCS MUKPOCKOITYECKON OMTUUECKOW TeXHUKOW;
Ymemb:
¥Y1— orbupats 1po0OsI A/1s1 1ab0paTOPHBIX UCC/Ie0BAHM MTPU OCYILIeCTB/IEHUH KOHTPOJIS BETePUHAPHO-
CAHWUTApHOTO Y 300TUTHEHNYeCKOT0 COCTOSTHUSI 00beKTOB )KUBOTHOBO/ICTBA U KOPDMOB;
Y>— obecrieurBaTh acenTHUECKHe YC/IOBHS paboThl C OMoMaTepraiaMu;
Y3 — IPOBOIUTE MUKPOOHOIOTMUECKHe UCCIeI0BaHUS U JJaBaTh OLIEHKY TMOJTyUeHHBIM pe3y/ibTaTaM;
Y4 — 1onb30BaThCs MUKPOCKOITUUECKOW OMTUYECKON TeXHUKOM;
3Hamb:
31— OCHOBHBI€ TPYIIIbI MUKPOOPTaHU3MOB, UX KIaCCU(PUKAIUIO;
3>— 3HaueHHe MUKPOOPraHM3MOB B TIPUPO/ie, )KM3HU Ue/I0BeKa U )KUBOTHBIX;
33— MUKPOCKOTTMYeCKHe, Ky/lIbTypajibHble U OMOXUMUUECKHe MeTObl NCC/Ie/[OBaHUS;
34— mpaBu/ia 0TOOPA, IOCTaBKM U XpaHeHHs1 OMoMaTepraroB;
35— MeTOo/ibl CTepPU/IM3aLuK U Jie3uH(peKI1Y;
36— MOHSTHSI NATOT€HHOCTU U BUPY/I€HTHOCTH;
37— - YyBCTBUTETHHOCTH MUKPOOPTraHMW3MOB K aHTMOMOTHKaM;
3s- (GopMbI BO3/1eHCTBUS MATOreHHbIX MUKPOOPTIaHW3MOB Ha )KUBOTHBIX.
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IMacnopT ()oHJa OIeHOUHBIX CPe/ICTB
[ITICC3 (CIIO) no cneruanbHocTy 36.02.01 BeTepuHapus
Jucuuninabl: «OCHOBBI MEHKPOOHOIOTHI»

HaumeHoBaHue
KoHnTpo/mpyemsie KonTpo/mpyem OLI€HOYHBIX CPEACTB
No AUAAKTHYECKHe ble Jpyrue oneHOUYHbIe
n/n eAUHHUILIbI KOMIeTeHMHU Tecte, CpeAcTBa
(wm ux vacru) | KOTBO BHJ KOJI-BO
3a/laHN U .
3a/laHN U
Oo6was MuKkpobuosozus
Tema 1.1.Mopdoiorus Onpoc,
{ |MMKpoOpraHM3MOB 7 3awmmra 12
MpaKTUUeCKUX
3alaHUN
Tema 1.2. OK-1, TIK-1.1, Omnpoc, 19
dusuonorus JIP-7, JIP-10, 3awmra
MHUKpOOpraHu3moB. OCHOBa MPaKTUYeCKUX
2 |TeHeTHKH MHMKpPOOOB. 43 3a/laHuM,
CamocrosTensHas
pabora,
TectrupoBaHue
OcCHO8bl CAHUMAPHOUI MUKPOOUO/102UU.
Tema 2.1 Mukpodiopa Onpoc,
BOJIbI, BO3/yXa, [IOUBBLI. 3amura
3 MﬁKpOd)n'ggz Tena OK-1, IIK-1.1, 5 HpaKTLI/IIILIeCKI/IX 5
JIP-7, JTIP-10, .
JKABOTHOTO. 3a/laHuM
OcHogbl 8upycon02uu
4 Tema 3.1. Ob1ias OK-1, IIK-1.1, c Onpoc 5
XapaKTepUCTHKa BUPYCOB. JIP-7, JIP-10,
OcHo8bl yueHUs 00 uHgekyuu, UMMyHO/102UU
c Tema 4.1. Yuenue 06 OK-1, IIK-1.1, 13 TectupoBaHue
vHbekumu. Bugel undekuuu | JIP-7, JIP-10,
Tema 4.2. OCHOBBI 3awmra 4
) MIMMYHOJIOTHH. OK-1, [TK-1.1, 0 npizlz;lfl%xnx
JIP-7, JTIP-10, ’
CamocTrosTensHas
pabota
Bcero: 83 45

MeToauKa npoBe/ieH!sI KOHTPOJIA 10 MPoBepKe 0a30BbIX 3HAHUM
10 JUCLUIIMHE
OCHOBBI MUKDOOUOJIOTHU

KoHTpompyeMble KoMIeTeHIIMU (/M UX YacTH):

OK 01. Beibupats criocobsbI peltieHust 3a/ja4 MpodeCcCUoHaNbHOM IeATeTbHOCTH TPUMEeHUTeTbHO

K Pas/IM4YHbIM KOHTEKCTaM.
IIpodeccuonanbubie komnerennuu (I1K):

1K 1.1. KoHTpO/Ib CAHUTApPHOTO M 300TMTMEHNUECKOTO COCTOSIHHSI 00BEKTOB )KUBOTHOBO/CTBA

Y KODMOB.




JINUHOCTHBIE pe3y/IbTaThl 0CBOEHUS AN CIUIIIMHbBI

JIP.7. Oco3HaroU|i MPUOPUTETHYIO 1IEHHOCTh JTMUHOCTH UeIOBEeKa; YBaXKaroI|Ui COOCTBEHHYIO
Y 4y)KYI0 YHUKaJbHOCTh B Pa3/IMYHbIX CUTYyaLUsX, BO BCeX (popMax U BUJAX JesiTe/IbHOCTHU.

JIP.10. 3aboTsuiics o 3aluTe OKpyyKaroiel cpebl, COOCTBEHHOUM U Uy>XOi 0e301acHOCTH, B
TOM 4uC/ie U(PPOBOHA.

3Hamb:

- OCHOBHbI€ TPYIIbl MUKPOOPraHU3MOB, UX K/1aCCU(PUKALUIO;

- 3HaueHHe MUKPOOPraHM3MOB B IIPUPO/e, XKU3HU YesloBeKa U )KUBOTHBIX;

- MUKDPOCKOTTMUEeCKHe, Ky/IbTypa/ibHble U OMOXUMUYeCKe MeTO/bI UCCIIeJOBAHKS;

- TIpaBusIa 0TOOpa, AOCTaBKK U XpaHeHHs OoMaTepHraros;

- MeTO/Ibl CTepUIN3aLUU U Jie3uH(eKLNY;

- TIOHSITHUS TATOTeHHOCTU U BUPY/I€HTHOCTH;

- YyBCTBUTE/IbHOCTH MUKPOOPTraHU3MOB K aHTUOHOTHKAM;

- (popMbI BO3/IEMCTBUS TATOT€HHbIX MUKPOOPTaHW3MOB Ha >KUBOTHBIX.

Ymemb:

— otbupath MpoOObI [y 71a0OPAaTOPHBIX WCCIeAOBAaHWN TIPH OCYIIECTBJIEHUU KOHTPOJIS
BeTepHUHAPHO-CAaHUTAPHOTO U 300TMTHEeHNUeCKOT0 COCTOSIHUSI 00BbEKTOB >KUBOTHOBO/ICTBA Y1 KOPMOB

- obecrieurBaTh acernTUUecKre YCI0BHs paboThl C OroMaTepuanamy;

- IPOBOJUTH MUKPOOHO/IOrMUeCKre UCC/IeIOBaHUs U aBaTh OLIEHKY T0/Ty4eHHbIM pe3yJibTaTaM;

- 110J1b30BaThCSI MUKPOCKOIIMUECKOW ONTHYeCKOMN TeXHUKOM

Tema 1. 1. Mopdosiorusas MUKpPOOpPraHiu3MoB

Bomnpoce! s onpoca:

1. TIpemmeT u 3a/1aui BeTepHHAPHON MUKPOOHO/IOTHH. VIcTOpHs pa3BUTHS
MUKpobuonoruy. HayuHble ¥ pakTUueckue JOCTU)KeHUs BeTepUHapHOU
MHKPOOUOIOTHH

2. CucremaTvKa ¥ HOMEHK/IaTypa MUKPOOPraHKW3MoB. OCHOBHbIE TaAKCOHOMUYECKHEe

Kareropuu. (poj, BUJ, YACTasi Ky/lbTypa, IITaMM, K/IOH, Pa3HOBU/JTHOCTB ).
ITpoKapuoThl, 3yKapHOTHI.

4. TIpuHUMN KnaccupUKai MUKPOOPTaHU3MOB Ha OakTepuu, rpudbl, MPOCTEHIIIHe,
BUPYCHI.

5. Mopdonorus 1 cTpoeHre OaKTepuii, aKTHHOMULETOB, MUKOTIIa3M, PUKKETCHH.

6. OCHOBHBIe U [JOTIOJTHATE/TbHBIE CTPYKTYPbI OaKTepHaTbHOU K/IeTKH.

7. TlpuHuun okpacku O6aktepwii o ['pamy.

Kputepun oneHK#:

5 0a/uIoB — OTBeT TOJIHBIM, MPAaBUIBHBI Ha OCHOBAaHUM H3YyUEHHBIX TEOPETUUYECKHX BOMPOCOB,
VcueprbiBalollle, TPAMOTHO U B OMpe/le/IeHHOW JIOTUYecKoW TI0C/Ie[0BaTe/IbHOCTH U3/1araeTcst
MaTepHasl; O0yJaroU[uics 4YeTKo (OPMY/IMPYeT OCHOBHBIE TIOHSATHS; TIPUBOJUT COOTBETCTBYIOIIHE
MIpUMephI; yBepeHHO BJia/ieeT MeTO/I0/I0THel, TTIOHUMaeT CYL{HOCTb CBOeil CIieL[uajbHOCTH; TIPOsIB/IsieT
yCTOMUMBBIA WHTEpeC K TPOLeCCY OCBOEHUSI [JUCLUIIMHBI; CaMOCTOSITe/IbHO OrpejessieT 3a/auu
npodeCcCOHAMBHOTO Pa3BUTHSI TI0 OBJIIEHUI0 OCHOBaMHU TPOBeJieHUs] MUKPOOHOIOrMuecKux
WCC/Ie[JOBaHUM; yMeeT TIPaBW/IbHO OpPHMEHTUPOBAThCS B 3a/lauaX U T[epCreKTUBax —Ppa3BUTUS
MUKPOOMOIOTHH KaK MPUK/IaJHON HayKU B Me/IML{He, TI0JTydeHHH MPOJYKTOB OMOTeXHOIOTHH, OXPaHe
OKpy)Karoileld cpeibl W [Jp. 00/acTAX HAPOAHOTO XO3sWCTBA; 3HaeT TpeboBaHWs 10 pabore c
MUKDPOOpPTraHHW3MaMH; 3HaeT WCTOPDUI0 Ppa3BUTHSI MHUKPOOMOJIOTUM, TIOJIHO TIPe/CTaB/seT Lenu
MPOBE/IEHUS  MHUKPOOMOJIOTHUECKHUX  WCC/IeZIOBAaHWM;  yMeeT  TO/b30BAaThCSl  CITEI[Ha/IbHOU
TePMUHOJIOTHEN.

4 Ganma — BBICTAB/ISIETCS O0YYarOL[eMYCsi, KOTOPBIA BJlajieeT 3HAHWSIMHA W yYMEHHUSIMH T10 TeMe,
IPaMOTHO M 10 CYIIIeCTBY MU3/1araeT yueOHBIM MaTepuasn 6e3 CyllleCTBeHHBIX OLIMOOK, C HeOOJBIITMMU
TIOTPETHOCTSIMUA TIPUBOUT (POPMYJTUPOBKH OTIPe/Ie/IEHUH, TI0 X0y U3J/I0’KEeHHS IOTTyCKaeT HeOoJbIie
nipobeibl, He UCKaKaroIle Co/iep>KaHus OTBeTa.

3 6amioB — BBICTaB/IsAETCS O0yUaroImIeMycCsi, KOTOPbI He COBCEM TBED/I0 B/aZieeT 3HAHUSIMH U
YMEHUsIMM 110 TeMe, 3HaeT OCHOBHbIe TeOpeTUuYecKhe TI0JIOKeHUs, TIpU OTBeTaxX JOIyCKaeT

o



MaJIoCyIlleCTBeHHbIe TIOTPeIIHOCTH, WCKaKeHUsl JIOTUUeCKOM TI0C/Ie[j0BaTe/IbHOCTH, HETOUYHYIO
apryMeHTal{[I0 TeOPeTUUeCKHX M0JI0KeHU;
Hwxke 3 6a/1/10B o1ieHKa 00yJaroIieMycsi He BbICTaB/ISIETCSI.
IIpakTuueckue 3auaTHA Nel-3: « MUKpoOHo/IOrHUecKas 1abopaTopusi, yCTPOHCTBO,
OCHAIlleHHe, TPpaBuia paboTel B Heil. IIpuroros/ieHne 6aKTepUaIbHBIX NMPenapaToB
AJIS1 CBeTOBOW MUKpocKonuu. IIpocThie U c/10)KHBbIE MeTO/{bI OKPAaCKHU 0aKTepHii.
Okpacka crnop 4 Karncy/1 0akrepuii. Onpeje/ieHue MOABMXHOCTH Y OaKTepuii» (BpeMs
nposejieHUus 6 4acoB)

KoHTtponpyembie KomreTeHI UM (wid ux vyacty): (OK 1, TIK 1.1.)

XapakTepucTHKa MUKPOOHOIOrnYecKoii 1abopaTopur.

ITpaBuia paboThl B MUKPOOHOJIOTHUECKUX TabopaTopusX.

MeTtozbl MUKPOCKOITUHA. POPMBI MUKPOOPraHNU3MOB

[TpuroroByieHre GaKTepUaNbHBIX MPErapaToB /i/isi CBeTOBOM MUKDPOCKOITHH.
ITpocTheie U C/I0)KHBIE METO/bI OKPAaCKH OaKTepHi.

Okpacka criop 1 Karicysn 6akrepuii. OripejesieHue TOBMXXHOCTU y OaKTepHil.

Ilenb: O3HAKOMHTBLCS C MpaBUIaMU pabOThl B OAKTEPUOJIOTMUYECKOM 1ab0paTopyu, U3yUYHTh
YCTPOMCTBO CBETOBOTO OMOIOTMYeCKOr0 MUKPOCKOTIA U OCBOUTH TIpaBU/ia paboThl ¢ HUM. M3yueHue u
IuddepeHIMPOBKAa MUKPOOPTaHU3MOB 110 MOP(OI0rMUecKUM CBOMCTBaM.

HHCTPYKIHA 10 BBINOTHEHHIO:

1. C nmomoupto yyeOHMKA W JIGKUMOHHOTO Marepuasa M3y4YuTb CTPYKTYPY

MHKPOOMOIOTHYECKYI0 1abopaTOpHi0, YCTPOWMCTBO, OCHAllleHWe, TpaBWia paboTkl B HeW,

MOp(}OPOpPMBI MUKPOOPTaHHU3MOB, CTPYKTYPHbIE KOMITOHEHThI OaKTepUabHON KIIeTKH.

3aganue 1. 3anonHUTe Tab/MIy 1, MCONB3ys yueOHBINM MaTeprast
Tabnwmiia 1 — ObopyzoBaHHe MUKPOOMOIOTMYECKOH J1Tab0PaTOPHH.
HasBanue HasHauenue

3aganue 2. [Tognuivre Ha3BaHUS OCHOBHBIX YaCTel MUKPOCKOMA Ha pUCYHKe 1
1) ;

14) . Pucynok 1- Cxema MUKpOCKOIIa

3apanue 3. CocTaBbTe aAropuT™ paboThl C MUKPOCKOTIOM. (As120pumm cocmoum u3 5 nyHkmos)
3agaHve 4 PelliuTe CUTyallMOHHYIO 3aZiauy. Bo BpeMs MpaKTMUeCKOro 3aHSTHs CTY[EeHT pa30us
npobupKy ¢ bakTeprasbHOM Ky/nbTypoll. Kakue felicTBYs criefiyeT MpeArnpHHSTE B JAHHOW CUTYarun
3aganve 5 Wcronb3ysi MHKPOCKON, pacCMOTpPUTe TIpeAJioyKeHHble Ouosiornueckie OOBEKThl U
cdororpadupyiite. OnuimuTe Mop¢osoruueckre U THHKTOPUaabHble CBOMCTBA MUKPOOPraHU3MOB
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3apanue 6. HapucoBath 1 0003HauMTh KOMIIOHEHTbI IPOKaPUOTUYECKON K/IeTKH.
3aganue 7. OnpesenuThb U MOANUcaTb (HOpMbl MUKPOOPTaHM3MOB Ha PHUCYHKe 2.

3ajanue 8 3apucyiTe: a)MOHOTPUXHAIBLHOE; 0)TIOUTPUXUA/IBHOE; B)ITIEPUTPHUXUAIBHOE PACITOIOKEHHEe
JKT'YTUKOB

3aganue 9 OnummTe MeTobl (PUKCALIMA MUKPOOHOIOTUUECKHX TTPerapaToB.

3aganue 10. [TepeuriciuTe: a) 3Tarnbl OKPaCKH MPOCTHIM MeTOI0M (5 3TaroB) 0) 3Tarbl OKPaCKH METOZIOM
I'pama (7 sTarnoB)

3apanue 11 BeimummTe, Kakve CTPYKTYPBI WJIM CBOWCTBA MUKPOOOB OTIPe/IeNSFOTCS TIPY CIeAYIOIINX
MeToAuKax: 1o I'pamy — ;1o Hunmto-Hunbceny — ;TI0
byppu I'macy - ; «paspaB/ieHHas Karus»

3ajanve 12 Pemwmre cuTyalMoHHYr 3ajauy. CrTyzeHTy fand 3ajaHude OKpPaCUThb KY/bTYpYy
CTPEeNTOKOKKa IMPOCTbIM MeTOJ0M U 1o MeTofy I'pama. Kakoli KpacuTenb Npu MNpOCTOM MeTO/e OH
JO/DKeH TIPUMEHSITh, YTO0BI 1[BeT OaKTepwii COOTBETCTBOBAJ IIBETY OKPACKU IO I'pamy M Kakoil 3TO
JIOJDKEH OBITh LIBET?

KpuTtepuu o1ieHKH yMeHHUs BBINOJIHATH NPaKTHUYeCKUe 3a/laHus:

5 6a/soB: BiaieHWeM KyJIbTYPOW MBIIUIEHUS; CIIOCOOHOCTBIO K 000O0LeHHI0, aHamm3y,
KPUTHUYECKOMY OCMBIC/IEHUIO, CUCTeMaTH3al|y, TIOCTAaHOBKeE L{eJiel U BLIOOPY IMyTel WX JOCTHXXKEHWS, B
JIOTUYEeCKOM DPACcCY)K[eHUM TIPH BBIMOJIHEHUM TPAaKTHUeCKUX 33/laHMM HeT OIMOOK, BCce 3aJaHust
BBITIOJTHEHBI PAL[IOHAIBHBIM CIIOCOO0M.

4 Ganna: B JIOTMUECKOM DAacCy)XJEHWU U pelleHUH HeT CYIIeCTBeHHBIX OMIMO0K, HO
MpaKTHUeCKHWe 3a/laHusl BBITIOJHEHbI HepalMOHa/JbHBIM CIIOCOO0OM WM JOMYIIeHO He Oonee [ABYX
HeCYI[eCTBeHHBIX OIINOOK.

3 OGamma: B JIOTMYECKOM PpacCy)KIEHHH HeT CyIIeCTBEHHBIX OLIMOOK, HO /lomyljeHa
CylllecTBeHHast
2 Ganna: UMeroTCs CyleCTBEHHbIe OIIMOKH B JIOTHUECKOM PacCYKAEHUH U B PelleHHH .

1 6ann: oTCyTCTBME OTBeTa Ha 3a/laHUsI.

Tema 1.2. ®u3no10rusi MUKPOOpPraHu3mMoB. OCHOBa reHeTUKH MUKP000OB
KonTtponmpyemsble KomneteHuu (um ux yacty): (OK 1, TTIK 1.1.)
Bomnpocs! a1 onpoca:
XUMHUYeCKH# COCTaB MUKPOOHOM KITeTKH.
[TorpebHOCTE MUKPOOOR B BOZIE.
[ToTpeObHOCTE MUKPOOOB B a30TCO/Iep>KalllMX BeIlleCTBaxX, HEOOXOAUMBIX /ISl UX TTUTAHUSI.
depMeHTbI MUKPOOPraHHW3MOB. VX posib B )KH3HeobecreueHHH MUKPOOPTaHU3MOB.
Knaccuduikaruys ¢pepMeHTOB 10 XapakTepy KaTanu3sa. [IpakTueckoe UCM0/Ib30BaHue
(hepMeHTOB MMKPOOPraHM3MOB B HAPOJHOM XO3sIiCTBe.
Posib 3K30pepMeEHTOB U 3HI0PEPMEHTOB /17151 PYHKL[MOHUPOBAHUS KJIETKHU.
[MuTarenbHble cpefbl U TpeOOBaHUS K HUM, K/laCCU(UKALMS ITUTATe/bHBIX CPe/.

AN

[ToHsiTHE «pOCT», «pa3sMHOKEHHE», «BPEMS T'eHepaLiun».
. 3aKOHOMEPHOCTH POCTa U CTII0COObI Pa3MHOKEHUSI MUKPOCKOTTMYeCKUX CYILeCTB.

10. da3bl pa3MHOXKeHUst OaKTepUil B Ky/IbTYype, a Takke 0COOeHHOCTH OMOMOrnYeCKUX CBONCTB
MHUKPOOOB Ha Pa3HbIX CTa/USIX Pa3MHOXKEHHUSI.

11. TaiiTe onpeziesieHue — Ky/AbTypajibHble, (hepMEeHTaTHBHbIE CBOWCTBA MUKPOOPraHW3MOB.

12. Opranusanys reHeTUUeCKOro arrapara y MUKpOOPraHU3MOB.

13. 'enoTunuueckas 1 peHOTUNIMYEeCKasi U3BMEHYMBOCTH MUKPOOPraHM3MOB.

Kpurepum onjeHku:

5)
6
7. Knaccudukarnys MUKpoOOB Ha a3po0bl ¥ aHa3pOOBbI.
8
9



5 6anoB — OTBET TOJIHBIA W TPaBWIbHBIA, MaTepuaa W3/I0)KeH 00yJaroluMcs B OmpeziesieHHOM
JIOTUYeCKOW TIOC/Ie/IOBATe/IbHOCTH; O0ydYaroIyii [MOHKWMaeT CYILIHOCTb CBOEM  CreLuasbHOCTH;
MpOsIB/ISIET yCTOMUYMBBIA WHTEpeC K IpoLlecCy MCC/Ie[l0BaHWS MUKPOOPraHU3MOB; CaMOCTOSITE/TbHO
orpefie/isieT 3alauyd  NPO)eCCHOHATBHOIO PpasBUTUSI 10 OBJaJeHUI0 OCHOBaMU TIPOBeJeHUs
MUKPOOMOIOTUYECKOTO  UCC/Ie[IOBaHUSI MaTepvasia; yMeeT TIpaBUJIbHO OpHUEHTHUPOBaThCS B
¢u3noNOrNUecKuX  MOTPeOHOCTSX  MUKDOOPTaHW3MOB;  YMeeT  TIOb30BaThCs  CIeIUanbHON
TEPMUHOJIOTHEN TIpH OIpe/le/IeHMH KYJIbTypalbHBIX M (DepMEHTAaTUBHBIX CBOMCTB OakTepuii, IpH
XapaKTepPUCTHKe TeHeTHMUeCcKOro armapaTta y OakTepuii; MCUepribIBarollle, TPAMOTHO W JIOTUUYECKU
CTPOMHO H3/laraeT BOMPOC; YeTKO (hOPMY/IUpyeT OCHOBHbIE TOHSATHS; MPUBOJWUT COOTBETCTBYIOLME
MIpYMepbI; YBEPEHHO B/laJieeT MeTOZ0I0Thel.

4 Gansma — BBICTaB/IsIETCS 00YYaroL[eMycsi, KOTOPBIA BjlajieeT 3HAHUSAMHA W yYMEHHUSIMH T10 TeMe,
I'PaMOTHO | TI0 CYIIIeCTBY M3/laraeT yueOHbIM MaTepuas 6e3 CyIeCTBeHHBIX OIIHUOOK, C HeOO/IbIINMU
TIOTPELTHOCTSIMUA TIPUBOAUT (POPMYJIMPOBKH OTIpe/e/IeHHH, TI0 X0y U3/I0’KeHUs IoTTycKaeT HeOoJbIlre
nipobeibl, He MCKayKaloLIe CO/lepyKaHus OTBeTa.

3 6amioB — BBICTaB/IsAeTCS O0yuaromieMycsi, KOTOPbIi He COBCEM TBEepD/O0 B/aZieeT 3HAHUSIMH M
YMEHUsIMM 110 TeMe, 3HaeT OCHOBHble TeOpeTUYecKHe TI0JIOKeHUs, TIpU OTBeTaxX JOIMyCKaeT
MasioCyllleCTBeHHble TIOTPELIHOCTH, WCKa)KeHUsl JIOTUUeCKOM T10C/Ie[j0BaTe/IbHOCTH, HETOUYHYIO
apryMeHTaL{I0 TeOPeTUUYeCKHX M0JI0KeHU;

Hwke 3 6asioB orjeHKa 00yJaroiemMycsi He BbICTaBISIeTCSl.

IMpakTHueckue 3aHATHA Ned-10 « XHMHUUYECKHI COCTaB MUKPOOHOI K/IeTKH, MUTaHHe,
Abixanue. MeTopbl 1a00paTOPHBIX Hcc/IeoBaHuH. CxeMa 0aKTepHO/IOrHYeCKOro HCC/Ie/J0BaHUA.
Byisinve (pakTOpOB BHEIIHEH CcpeAbl HA MUKPOOpranu3Mbl. OCHOBbI reHeTHKH O01ue NoHATHA

00 0CHOBax HaC/1e/[CTBEHHOCTH U U3MEHUYMBOCTH» (BpeMs npoBeeHus 14 yacoB)

Knaccudukaiusi mutaTenbHbIX Cpef, [ KyJbTUBUPOBAHUsS MUKDPOOPTaHM3MOB. MeTogbl
CTepuIn3aLiu.

TexHuKa noceBa 1 riepeceBa MUKPOOPTaHHW3MOB.

BhienieHue unMcToi KyabTypBbl.

KynbTypanbHbie ¥ hepMeHTaTUBHbIE CBOMCTBA MUKPOOPTaHHU3MOB.

OmnpesienieHre aHTUOMOTUKOUYBCTBUTETBHOCTH MUKPOOPTaHHU3MOB.

OO6mue roHsATHsI 00 OCHOBAaX HAC/IeACTBEHHOCTH Y U3MEHUYHMBOCTH

Ilenb: M3yunuTh OCOOEHHOCTH T'eHeTUKW OaKkTepuii, OCHOBHbIe (DM3HOJIOTMUeCKHe TIPOLIeCChI

MHUKDPOOPTraHHU3MOB, MEXaHHU3Mbl Pa3MHOXXEHUSI M pOCTa OakTepui; Kinaccu(uKaruio 0akTepuii 1o THITy
Jbixanusi. O3HaKOMUTBCSI C METOJUKOMW TTPUTOTOBJIEHUST 00IIIeyIIoTpeOUTeIbHBIX TIUTAaTeIbHBIX Cpej| U
oTpaboTaTh TeXHUKY TOCeBa OaKTepHanbHBIX KYJIbTYpP Ha MUTAaTebHbIe CPe/ibl, HAYYUTHCS BbIJENISATh
YNUCTYH0 KYJIbTYPY MHKDPOOPraHM3MOB, HW3yUWTh KyJ/IbTypa/bHble CBOMCTBA MHKPOOPraHU3MOB.
O3HAaKOMHTBHCSI C MeTOJjaM{ CTePUIM3aLuM U Jle3UH(eKLWH, HCI0/b3yeMbIMH B MHKPOOHO/IOTHY,
W3YUYUTh CIIOCOOBI YIIaKOBKU M TIOCYZbI 1 HHCTPYMEHTOB.

MNHcTpyKIys 110 BBINO/IHEHUIO:

1. C mnomoipl0 yyeOHUKA U JEKI[MOHHOTO MaTepuana M3yYuTh XUMHUECKUM COCTaB
MUKPOOHOW K/IeTKH, TIMTaHWe, /bIXxaHWe. MeToael jabopaTopHbIX wucciaenoBaHuid. Cxema
0aKTepHUOIOTUUECKOTO HCC/IefloBaHUsA. BiusiHue (akTOpOB BHeITHEM cpefibl Ha MUKPOOPTaHW3MbI.
OCHOBBI TeHeTHKU.
3ajaHue 1 Hocutenu FeHeTUYeCKOU vH(opMaLuu y OakTepuii:

3aganue 2. JlorosiHuTe cxeMy: ITutanue
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ITumanue

/\
I R S—

PN

| | | Mapazumsl |

Pucynok — Cxema «MUKpPOOpPraHv3Mel 10 TUILY TUTAHUS»

3aganue 3. JlonosmHuTe cxemy: [Ipixanue

detxanue

/\.
I I S

e s ——

Pucynok Cxema «/IpixaHve MUKpPOOPraHU3MOB»

3aganue 4. KakoBO TNpakTAUeCKOe 3HaueHre U3MEHUMBOCTH MUKPOOPTaHW3MOB?

3aganue 5 lononHute cxemy Knaccudukaiys nutaTeabHbIX Cpef,
Io npoucxoxcoenuro

R T

| HUBHMIHOZ0 | | | | |

ITo KoHcucmenunu

O N
—
/ ITo umuaIeﬁam
E—
L] L ]
[ ] ]
L 1]

3aganue 6 3anosHuTe Tabviy CocTaB MATATeTbHBIX Cpe/y

Hassanue CocTas Has3unauenue

BTM -arap

OH/10-arap

BTM -6ynboH

Cpema Kurra-
Tapouu

Cpega Cabypo

3aganue 7 [lepeuricivTe 3Tarbl BblJje/IeHUsS] UUCTOM KY/IbTYpPhl OaKTepHil.
[epBbiti gewb 1)_ __2)_ _ 3)__ __ 4)

Broporigenb 1)__ __ 2)__ 3) 4)

Tpetutii fens 1) 2) 3) 4) 5)
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UeTBepThili fieHb 1) 2)

3aganue 8 OnuiIMTe METOABI BbiZle/IeHUsI YUCTOU Ky/IbTypbl MUKPOOPTaHU3MOB
.1. Buonornueckuit

2. XUMHUUYeCKUH —_

3. Tepmuueckuii —

3apanue 9 O603HaubTe GOPMBI KOJIOHHH, BBIPAILIEHHBIX Ha MTUTATe/TbHBIX Cpejjax

BbIpocix Ha MIIB, cTyaeHT ykas3an XapakTep OCajlKa M Hajuuue TJieHKW. YTo elje Heobxoaumo
yKa3bIBaTh MPH OMUCAHUU KY/IbTYpalbHbIX CBOWCTB OaKTepuii, BBIPOCIIHUX B >KUJKUX IUTATEIbHBIX
cpezax

3amanve 11 O3HaKOMMTBCA C METOAAMH OIpefe/ieHUs] YYBCTBUTE/JbHOCTA MHKPOOPTraHU3MOB K
anTr6moTuKam. KpaTko orvcaTb MeTO/pI.

3aganue 12. OnpegenuTe 4yBCTBUTE/ILHOCTE MUKPOOPTaHU3MOB K aHTUOMOTHKAM MeTo oM Auddy3uu
B arap. Pe3ynbTathl odhopmMuTe B BUzie TabIMILIbI.

Tabnwmiia 1 — OnpeiesieHre YyBCTBUTETbHOCTH MUKPOOPTaHU3MOB K aHTUOMOTHKAM

Muxkpo- AHTUBNOTHUK

OpraHus

M (Ne

KY/JbTYP

bl)
Huamver | Crenenb | Juamer | Crernenb | [lnamer | Crenenn | [Iunamer | CreneHb
p YyBCTBU- | P YyBCTBU- | P YyBCTBU- | P YyBCTBU-
3a/lepXKK | TeJIbHOCT | 3a/lepXKK | TeJIbHOCT | 3aZlep’KK | TeJIbHOCT | 3a/lePKK | TeJbHOCT
U pOCTa, | U " poCTa, | U U pOCTa, | U U poCTa, | U
MM MM | MM MM

3azmanue 13. Pelite cuTyallMOHHYIO 3a/iauy: [1pu moceBe CBepHYBILETr0Cs MOJIOKA Ha MSICOTIENTOHHBIN
arap uepes 24 vaca ripu 37°C BbIpOC/IU CpejiHero pasmepa 6ecriBeTHbie KOOHUH B S-popme. 3ATAHNSA
1. Kakue MUKpOOpraH1M3Mbl MOT'YT BbI3bIBaTb CBepThIBaHME MOJIOKA?

2. Onumwre S - u R-popmbl KO/IOHUIA.

3. Kakoii poCT B MsICOTIENTTOHHOM OY/IbOHe XapaKTepeH /i/isl JaHHbIX MUK-DOOPTraHU3MOB?

4. Kak BbIIe/TU/I YUCTYIO Ky/IBTYPY 3THX MHKPOOpPraHn3MoB? Bribepute 1 000CHYy#Te BbIOpaHHBIN
MeTO/.

5. Omnpesienute yc10BUs (pe)KUM) Ky/IbTUBUPOBAaHMS MpeioaraeMoro MUKpoopraHusma.

6. OnuIIMTe KPUTEPUM MUKPOCKOTTMYECKOM U Ky/IbTypa/lbHOW HMAEeHTU(PU-KaLK JaHHBIX MUKPOOOB.
3apanue 14. Peummre cuTyallMoHHYIO 3az7ady: [Ipu OakTepHOIOTHYeCKOM WCC/Ie0BAaHUU UKCTast
Ky/JbTypa KHWIIIEUYHOW TMasouku Obla BbICesiHA Ha MSICOTIENTOHHBIM Oy/lbOH C WHAWKATOPHBIMHU
OymaXKaMHy Ha HaJIMuKe WH/0/1a, CepOBOJOpo/ia v ammuaka. 3AJAHNSA

1. [1151 BeIsSIB/IeHUS KaKMX ()ePMEHTOB UCII0/Ib3YeTCsl JaHHbIM MeTO/?

2. B Kakue 11BeTa OKpacsTCs UHAMKaTOpHbIe OymMaKKu? Ha yeM OCHOBBI-BaeTcsi IeiCTBUE STUX Cpef?
3. Kakue fonosiHUTeIbHBIE METO/bI OTIpe/ie/IeHHs] 3TOM aKTUBHOCTU Brl 3HaeTe?
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4. Kak BbIJIe/IUN UKCTYIO KYJbTYPY 3THX MHMKPOOpraHu3MoB? BribepuTe u 000CHYHTe BbIOpaHHBIN
MeTO/.

5. Onpegenure ycaoBus (pe>KMM) Ky/IbTHUBUPOBAHMUS MPeAN0IaraéMoro MUKpoopraHusma.

6. OnuIIIMTe KPUTEPUU MUKPOCKOITMYECKOH U KY/IbTypPa/IbHOU HUAEHTU(DH-KALUY JJaHHBIX MUKPOOOB.
3aganue 15. O3HAKOMUTBCS C YCTPONUCTBOM U TIPUHIMIIOM PabOThI aBTOK/IaBa, CyX0KapoBOro mkada
(cyxo’kap), cTepuIM3aTopa, BOJSHON 0aHU, OaKTepUI[UIHON JIAMITbI, TaAMUHAPHOTO OOKCa.

3aganue 16. V3yunTh BU/IBI, CPeACTBA U CIIOCOOBI /1e3UHGEKIIN.

3aganue 17. 3amucaTh pPEXMMbI TEIJIOBOW CTEPUIM3AIUM, 3arloJHUB Tabmui] Pe>KuMbl TerioBoH
CTepuIn3aLuu

Merton Arnrmapar Pexxum (Temmepatypa, | CTepun3yeMblit
BpeMmsi.  /I30bITOUHOE | MaTepuasn
JlaBJIeHUe

3aganue 18 3amonmHuTe Tab/UIly PeXXUMBbI CTEpU/IN3ALIMY B aBTOKJIABe.

Ne | /laByieHue Temneparypa Bpewms Bo3zieiicTBUs
1 0,5 atm

2 1 atm

3 1,5 at™m

4 2 at™M

3apanue 19 «PemmmTe cuTyaroHHY0 3a7auy: OObsCHUTE, TOYEMY CJIOBO «CTepUIM3alysi» 0003HavaeT
[lBa COBEpLIeHHO pa3HbIX T[OHATHS, TaKUX KaK «CTepuau3anusi Mocybl (MHCTPYMEHTOB)» W
«CTepU/IN3aLysl )KUBOTHBIX»?

Kpurepuu oLieHKH YMeHHsI BBITIO/THATH MPAKTHYECKHe 3alaHusl:

5 6a/noB: BiaieHWeM KyJIbTYPON MBIIUIEHUS; CIIOCOOHOCTBIO K 000OLeHHI0, aHamu3y,
KPUTHUECKOMY OCMBIC/IEHUIO, CHCTeMaTU3al[|uH, IOCTaHOBKE Lie/iell U BBIOOPY MyTel UX JOCTKeHUs], B
JIOTUUECKOM DPAacCCY>K/IeHWM TIPH BBITIOJITHEHWM TPAKTHUeCKUX 3a/laHui HeT OIIMOOK, BCe 3afaHus
BBITIOJTHEHBI PAl[OHAIbHBIM CITOCOO0M.

4 Ganna: B JIOTMUECKOM DAacCyXJeHWH U pelleHWH HeT CYIIeCTBeHHBIX OMIMOOK, HO
TIpaKTHUUeCKWe 3a/IlaHusl BBITIOJHEHbI HepalMOHa/JbHBIM CIIOCOO0OM WM JIOMYIIeHO He Oosee [IBYX
HeCYI[eCTBEHHBIX OIIHOOK.

3 6anna: B JIOTUUECKOM pacCy)K[JEHHM HeT CyIeCTBeHHbIX OIIMOOK, HO JOmyljeHa
CyLecTBeHHast

2 Gana: UMeroTCs CyIeCTBEHHbIE OIIMOKH B JIOTUUECKOM PacCYK/I€HUU U B PeLleHUH.

1 6as: OTCYTCTBHE OTBETA Ha 3a/|aHMSI.

TecTupoBaHue

Bbibepume 00uH npasuibHbIll 6apuaHm omeema
XHUMHUYECKHH COCTaB MUKPOOHON K/IETKH

15% Bopa, 85% cyxoii ocTaTok

+85% Bopa, 15% cyxou ocTaTok

95% Bojia, 5% Cyxoii 0CTaToOK

65% Boza, 35% Cyxou oCcTaToK

MukpoopraHusmbl, KOTOpble CHHTe3HPYIOT YI/IepO/iCO/ep)Kaliyie KOMIOHeHThI Kj1eTKH u3 CO»,
KaK eJUHCTBeHHOI'0 HCTOUHHKA YIJIepo/ia, Ha3bIBAKTCA
reTepoTpodnl

+aBTOTPO(dbI

XeMOTO(BI

dboToTpodbl

XeMoTpo¢dbl, MUKPOOPraHU3MbI, KOTOPbIe

CITOCOOHBI MCII0/TE30BaTh COJTHEUHYIO SHEPTHI0
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WCTIOB3YIOT pa3HOOOpa3Hble OpraHuyecKre yriiepofco/iepskalliye coeIuHeHUs

+TI0/Ty4aroT SHEepryio 3a CUeT OKHUC/IUTEeIbHO-BOCCTAHOBUTE/bHBIX PeakKLnit

WCTIONB3YIOT B KaUeCTBe JOHOPOB OpraHUuuecKue coeJuHeHuUs

@depMeHTHI MUKPOOPTraHU3MOB, KOTOpPbIe MOCTOSTHHO CHHTEe3MPYKTCS B MUKPOOHO! KJ/IeTKe B
onpe/ie/IeHHbIX KOHIIEHTPALUAX, HA3bIBAIOTCS

UHAyLOeNbHbIe

9K30()epMeHTbI

3H/]0()epMEHTHI

+KOHCTUTYTHBHbIE

@depMeHTHI MUKPOOPTraHU3MOB, KOTOpPbIe KaTa/IM3UPYKT MeTa00/1M3M BHYTPH KJ/IeTKH,
HEpPacTBOPHUMBI B BO/ie, CBA3AHBI C K/IeTKOM, BBIXOAAT TOJ/IHKO MOC/Ie ee rude/iu, Ha3bIBalTCA
UHAyLMOebHbIe

9K30()epMeHThI

+5H70(epMeHThI

KOHCTUTYTHUBHbBIE

®epMeHTbI MUKPOOPraHU3MOB, KOTOPbIE BbIIe/IAIOTCA B OKPY)KAIOILIYI0 cCpe/ly NPH YXU3HU
KJ/IETKH, PaCIIeIUISIIOT MaKPOMOJIeKYJIbI /10 00/1ee MPOCTBIX MUTAaTe/IbHBIX BeleCTB,
BO/I0PaCcTBOPHMbI, HA3bIBAKTCA

UHAYLUOe/bHbIe

+3K30(hepMeHThI

3HA0(pEepMeHThI

KOHCTUTYTHUBHbIE

MuKpOoOpraHu3mMbl, KOTOpPbIe He MOTYT )XHTh ¥ Pa3MHOXXaThCsSl B 0TCYyTCTBHE MOJIEKY/ISAPHOTO
KHC/10P0/1a, Ha3bIBAKTCA

obMraTHbIe aHa3pOObI

+00/tMraTHBIE a3PO0LI

(baky/bTaTHBHBIE aHAPOOBI

a3poToJiepaHTHbIE aHA3POOKI

MMuKpOOpPraHu3Mbl, KOTOpPbIe He MePeHOCAT AaXe C/IefI0B KUC/IOPO/a, MO/IyUYaloT YHEPrUI0 MyTeM
YCKOPEHHOr0, HeMO/THOT'0 Pacilen/ieH!s MUTaTe/IbHbIX Bell[eCTB, Ha3bIBAKTCA
+0bMraTHbIe aHa3pOObI

o0JsiuraTHBIE a3pPO0LI

(baky/bTaTUBHBIE aHAIPOOBI

a3poToJiepaHTHbIE aHA3POOKI

JI/isi NPOKapHOTOB XapaKTepeH THII Pa3MHOKeHUsI

T10JIOBOU

GecriosbIi

BereTaTMBHbIN

+1e/1eHue 1 II0YKoBaHue

Bbi0epuTe NUTaTe/ILHYIO CPeAy, OTHOCSIIEIOCS K 0CHOBHBIM

+MIIA

Cpena OH10

Cpepa I'ncca

MOJIOYHO-COJIeBOM arap

Bbi0epuTe nuTaTe/ILHYIO CPeAy, OTHOCAIIEHCS K Au(depeHIHaTIbHO-AUArHOCTHYECKUM
MIIA

MIDK

+cpennl ['vcca

MOJIOYHO-COJIEBOU arap

Bbi0epuTe nuTaTe/ILHYIO CPEAY, OTHOCSIIEICS K 3/IeKTUBHBIM

MIIA

MIIIIT A
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cpensl ['vcca

+MOJIOYHO-COJIEBOM arap

J1s1 Ky/IbTHUBUPOBAaHUSI MUKPOOPraHU3MOB HCII0/Ib3YIOT

aBTOKJIaB

neus [TacTepa

CyXO>KapHbIH 1IKag

+TepmMocTar

TpajunHoHHasA cpeja AJIs Ky/IbTHBUPOBAHHUsI aHa3po06oB

MITA

MITb

+MIIIIb Kura-Tapourm

cpeznia OHZ0

IIpu noceBe 1 nepeceBe MUKPOOPraHM3MOB MPOOKH OT MPOOHPOK

KJIaZlyT Ha CTOJI

Jep)kar B TipaBoii (paboueii) pyke

Jlep>kaT B JieBol (Hepaboueil) pyke

+3@)KUMar0T MU3UHLIEM TIpaBoii (paboueii) pyku

Bbi0epuTe MeTO/| BbIjie/IeHUs YUCTOH KY/JIbTYpPbl MUKPOOPraHU3MOB, 0CHOBAaHHBIN Ha
MeXaHHYeCKOM Pa3001eHNH K/IeTOK

rporpeBaHye

ouoripoba

+MeToz [Jpuranbckoro

WCII0/Ib30BaHKe Ce/IeKTUBHBIX CpeJl

OC00eHHOCTH POCTa HA MVIOTHBIX, XUJKHX M MOTY)XUAKUX MH-TaTeTbHbIX CpeJax Npu
onpeje/eHHbIX YC/IOBUSIX Ha3bIBAKOTCS

+KyJIbTypaJibHble CBONCTBAa MUKPOOPraHM3Ma

(hepMeHTaTHBHbIe CBONMCTBAa MUKPOOPraHU3Ma

MopdoJioruueckye CBOMCTBa MUKPOOpPraH1u3Ma

TUHKTOpPWa/IbHble CBOMCTBA MUKPOOPraHW3Ma

BbIAB/ISIIOT FeMO/IMTHYECKYI0 CIIOCOOHOCTh MUKPOOPraHU3MOB Ha

cpenie DHIO

cpenax I'ncca

+KpOBSIHOM arape

MITA

JHK B 6aKkTepHa/IbHOM K/IeTKe COAeP>KUTCH B

pubocome

+HyK/Ieone U 1jasMuje

TOJIbKO B HYKJ/IeOU/Jie

KJIETOYHOW CTEeHKe

Bakrtepuanbubie [IHK He ABNIAIOTCA reHeTHYECKHMMH 3/IEMEHTAMH, )KM3HEHHO He00X0AMMbIMH
AIA 0AKTepUATbHOU K/IeTKH, (PM3UYeCKH He CBS3aHbI C XPOMOCOMOH, CaMOCTOATE/THHO
PeIUIMI[UPYIOTCS, BBINOTHSIOT PEeryIaTOPHYI0 M KOAUPYIOINYI0 (yHKIMIO0, HA3bIBAIOTCHA
TPAHCII030HaMU

HYKJIEOUZIOM

+T1a3MUIaMu

Is-mmocenoBaTe/IbHOCTSAMU

M3MeHUMBOCTH MUKPOOPTaHU3MOB, CONIPOBOXKAAETCSA U3MeHEeHHAMH MePBUYHOM CTPYKTYPbI
JHK, BoIpa)kaeTcs B HaC/1e/[CTBEHHO 3aKpeNyIeHHOH yTpaTe Wid U3MeHeHHH KaKoro-11u0o
NMpU3HaKa, Ha3bIBaeTCsl

+MyTalus

peKoMOMHAITUsS

MoaubUKalus
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Jicconyanys

O BBICOKOH YyBCTBUTE/ILHOCTH MHKPOOPTaHU3MOB K aHTHOHOTHKaM MeTo oM Juddy3uu B
arape CBHjeTe/1bCTBYeT

30Ha 3a/lep>KK1 pocTa AruameTp oT 15 MM [0 25 MM

OTCYTCTBUe 30HbI 3a/lepXKKH pOCTa

30Ha 3a/lep>KKM pocTa AruameTp 10 15 mm

+30Ha 3a/lep>KKU pocTa JuaMmeTp OT 25 MM

Komimiekc MeponipusiTui, HanpapJ/IeHHbIX HA YHUUYTO)KeHHEe NaTOreHHbIX U YC/IOBHO-
MaTOreHHbIX MUKPOOPraHU3MOB B Pa3/IMYHbBIX 00beKTaxX OKPY’Kalolel cpe/ibl Ha3bIBaeTCA:
JlepaTusaLys

Jle3UHCeKLUs

acernTyKa

+ae3uH(eKLUs

AHTHOMOTHKH MPOAYLUPYIOT:

+TpUOBI

OCTPUL[bI

KJIeLu

MOCKUTBI

KoHTpo/1b CTepU/IbHOCTH NePeBA30YHOr0 MaTepuasia OCylieCTB/IAeTCA MyTeM:
WCII0JIb30BaHUSI XUMHUUECKUX UHVUKATOPOB

WCTI0/Tb30BaHHe OMOJIOTMUeCKUX MHIUKAaTOPOB

+I10CeBa Ha NUTaTesIbHble Cpe/ibl

MHUKPOCKOITMPOBaHHUS

Crepuiu3anus CyxuM XapoM NPOBOJUTCSA:

B aBTOKJIaBe

Ha BOZISIHOH OaHe

+B meun [lactepa

B arrapare Koxa

¢ omotp YOO

TUHaM3anMUA-BUA APOOHON CTepU/IM3aLNu:

nipu 120 rpagycax

nipu 60-80 rpagycax

nipu 110 rpagycax

110 20 MUHYT

1o 30 MuUHyT

TekyuuM napom CTepuIu3yIoT:

MPOCTHIe NTUTaTeIbHbIe CPe/ibl

OakTeproIoTUUeCKre TIeT/IH

+cpebl C aMUHOKHC/IOTaMU

MTUTIETKH, TIPOOUPKH, KOJIObI

Obecy10)KHBaHHE, YHUUTO)KEHHE B KAKOM-/TH00 MaTepurasie BereTaTUBHbBIX (JOPM U CIIOP
NaTOreHHbIX U HelaTOreHHbIX MUKPOOPraHU3MOB, Ha3bIBAeTCH

rnacrepusanus

+cTepunusanysa

KUIISTYeHUe

Jle3rHpeKus

TuHganu3zanusa —

OOILIeNPUHATHIA MeTO/] CTepUIM3aLMi MeTa/l/TMueCKUX UHCTPYMEHTOB

+1po0OHas cTepu/M3aLs Tpy Temrieparypax Hike 100°C

¢dbnambupoBaHre U jefCTBHe BLICOKOW TeMIiepaTyphbl B BI/le CyX0ro HarpeToro Bo3yxa
CTepWIn3aLus apoM M0/, JaBlIeHUueM
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METO].II/IKEI MpoBeAeHHUA KOHTPOJIA:

[TapameTpbl METOAUKHU 3HayeHue rapaMmeTpa
[Ipesien aMTEIBHOCTH BCETO KOHTPOJIS 15 MuUHyT
ITocnemoBarenbHOCTb BbIOOpa BOITPOCOB CnyuvaitHas
[IpesiaraemMoe K0JIMueCTBO BOIIPOCOB 10

Kpurepun oneHku:
5 6asIoB - OLleHKa «OT/IMYHO» BBICTAB/ISIETCSl 0O yUaromemMy, KOTOpbId MpaBUIbHO oTBeTU/ Ha 90-100%
BOIPOCOB.
4 GasIoB - OLIEHKA «XOPOIIIO» BBICTABJISIETCS 00YyUarOIeMy, KOTOPbIM MpaBUIbHO oTBeTU/I Ha 70-80%
BOIPOCOB.
3 6asiIoB - OLIEHKA «Y/IOBJIETBOPUTE/ILHO» BLICTAB/ISIETCSI 00yUaroIeMy, KOTOPbIH TIPaBUIbHO OTBETHIT
Ha 50-60% Bompocos.
OtueHKa «Hey/I0B/IETBOPUTE/TFHO» BBICTAB/SETCST 00yUaroIemMy, KOTOPbIH MPaBUIbHO OTBETH/I MeHee
50% BOMPOCOB, Oa/I/Ibl HE BBICTAB/ISIOTCSI.
MuuBuayanbHOe AoMalllHee 3a/jaHue (CaMoCcToATe/IbHasA padoTa)

Ienb: nouck nHGOpMAaLMK 110 33/JaHHOM TeMaTHKe 13 Pa3/IMUHbIX TUTepaTyPHbIX UCTOYHUKOB,

CUCTeMaTHU3UPOBATh MOYUeHHYI0 HH(OPMALIMIO U TIPeJIOCTAaBUTh ee B BH/ie Mpe3eHTaLyil.
«XapaKTepuCcTHKa PoCcTa MUKPOOPraHU3MOB Ha )KU/JKUX MUTaTe/IbHbIX CPefax v arapax».
HMHCTpYKIUA M0 BHINO/IHEHHIO:

PaboTa BBITIOHSETCS] CAMOCTOSITENTBHO.
I[TpesenTarus pedhepaTMBHOM WM HAYYHOUM PabOTHI - ITO He KOMHs pPabOThI, TTpeCcTaB/IeHHas B IPYTroM
dopmare. ITO KpaTKoe eé orTpakeHue. [Ipu co3gaHuM Tipe3eHTalMu (ChAakf-1I0y) ciefyet
TIPUZIEP>KUBATLCS OTIpe/ie/IeHHBIX MpaBU/l. JJo/bKHa OBITh CBSI3b B CXeMaX WM MeXAY KOMITOHEHTaMHU
MaTepuasa Ha cnanje. CxemMaTUuHO (B BHJEe MaTpPULIbl) U3/I0XKUTEe CXeMY OINHCaHUsl KYIbTYpa/lbHbIX
CBOWCTB MHKPOOPraHM3MOB, TIPM 3TOM TpHMephbl 00s3aTeslbHO WLTIOCTpUpyeTe QoTorpadusmMu.
Ob6s13aTeNIbHO YKA3bIBAKOTCS TUTEPATYPHbIE UCTOUHUKH.

Kputepuu oneHKu:

OLleHKAa «3a4YTeHO0» BBICTABI/ISIETCS CTY[EHTY, eC/IM PacKphITO COJepyKaHue BOIpoca, IpU M3yuyeHur
JIUTEPaTypbl paCCMOTPEHbI pa3Hble KCTOYHUKH, TPAKTOBKM MOHATUM U KaTeroOpyui, Bbl/le/IeHbl IJ1aBHbIe
TI0JI0)KEHUs1, Y TIOATBEP K eHbl OTBETbI KOHKPeTHBIMU MTPUMePaMU.

OI|eHKAa «He 3a4YTeHO0» BbICTaBJ/ISIeTCS CTYAEHTY, eC/IM He BbIIIOJIHEeHbl KDUTEPUH OL[eHKH, U3/10’KEHHbIe
BbIIIIE.

Tema 2.1 Mukpoduiopa Bo/ibl, Bo3/jyXa, nouBbl. MukpodyJiopa Tesa >XMBOTHOTO.
Borpocs! g1 orpoca:
1. Kakoi1 BU/10BO# coCTaB MUKPOGI0PbI BOAbI?
2. Kakurie MUKpOOHOIOTHUeCKHE TIOKa3aTe/ T KaueCTBa BO/[bl BaM U3BECTHBI?
3. Kakue mopdonornueckuie, KyabTypaabHble U OMOXUMHUYeCcKue CBoMcTBa bakTepuu E. coli
BbI U3yva/n
4.YTo0 13yuyaeT HayKa BeTepyHapHasl CaHUTapus?
5. 3ajauy BeTepUHAPHOU CaHHUTapUU.
Kpurepum onjeHku:

5 6anoB — OTBET TOJIHBIA W TPAaBUIbHBINA, MaTepuaa W3JI0)KeH 00yJaroluMmcs B Omnpeze/ieHHOM
JIOTUUECKOW TIOC/Ie[JOBAaTeIbHOCTH; OOYyYaroI[uii TMOHMMAaeT CYIHOCTb CBOeH CreluasbHOCTH;
TMpOSIBJISIET YCTOWUMBBIN UHTEPEC K MPOLIecCy UCC/Ie0BaHKsI MUKPO(IIOPbI OKPY’Karollel Cpefibl.

4 Gana — BBICTAB/ISIETCS 00YYarOL[eMYCsi, KOTOPBIA BJlajieeT 3HAHWSIMHA U yYMEHHUSIMH TI0 TeMe,
IPaMOTHO M T10 CYIIIeCTBY U3/1araeT yueOHbIM MaTepuan 6e3 CyleCTBeHHBIX OMIMOOK, C HeOOIBIIMMU
TIOTPEITHOCTSIMUA TIPUBOIUT (POPMYJTUPOBKH OTIPe/Ie/IEHUH, TI0 X0y U3J/I0’KEeHHS I0TyCKaeT HeOoJbIie
ripobeibl, He MCKaKaroIle Co/iep>KaHus OTBeTa.

3 6amioB — BBICTAB/sAETCS O0OyUarOImIeMyCs, KOTOPbI He COBCEM TBED/I0 B/aZieeT 3HAHUSIMH U
YMEHUSMU 110 TeMe, 3HaeT OCHOBHble TeOpeTUUecKHWe II0JIOKEeHUs, IpPU OTBeTax JOMycCKaeT
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MasioCyllleCTBeHHble TIOTPELIHOCTH, WCKa)KeHUs1 JIOTUUeCKOM I[10C/Ie[j0BaTe/IbHOCTH, HETOYHYIO
apryMeHTal[[0 TeOPeTUYeCKUX T0JI0’KEeHUM;
Hwke 3 6a/1/10B o1ieHKa 00yJaroIieMycsi He BbICTaB/ISIETCSI.
ITpakTnueckue 3aHATUA Nell«Mukpodyiiopa Bojbl, Bo3gyxa. Onpegenenue OMU».
(Bpems npoBejeHus 2 yaca)
KonTtpompyemsble komneteHuu (wm ux yacty): (OK 01, TIK 1.1.)
Mertozbl 6aKTepHO/IOrHUYeCKOro NCC/IeOBaHUs BOJbI.
MeTo b1 6aKTEPHOIOTHYECKOT0 UCCIe0BaHMS BO3yXa.
Ilesb: W3yunTh COCTaB MUKPOQUIOPHI BO/bI, 03HAKOMUTBLCSI C MEeTO/laMH OTIpe/ie/ieHHst 0011[ero
YMC/la MUKPOOPraHU3MOB M KUIIIEUHOU.
Naj04yku B BOJe.
VHCTPYKI{UA 110 BBINOTHEHUIO:
1. C nomomipto yuebHHUKA U JIEKLIMOHHOTO MaTepHuasa U3Y4UTb MHUKPOGIIOPY BOJBI, BO37yXa,
TI0YBBI, TeJIa JKUBOTHOTO.
3aganve 1.McciepoBaHue MHUKpOOHMOTHI Bo3ayxa MetosoM Koxa. Pe3synbraThl 3amvcaTh B
Tabsuiyy. Cenarh BbIBOZBI
Tabmuia 1. KauecTBeHHBIN 1 KOMMYECTBEHHBIN COCTaB MUKPOOMOTHI BO3/IyXa MOMeIleHUH
[Tomemenue Ob6ee yucio | KonmnyectBo MopdoTHIion
6aktepuii, KOE/M3

3ajanve 2. PeluiuThb CUTyalUMOHHYHO 3ajauy. [Ipu moceBe Bo3Ayxa M3 OlepaljMOHHOM BbiJeeHa
KyJIbTypa 30JI0TUCTOTO cTadunokokka. 1.Heobxomumo pa3pabortaTh 3¢deKTHBHBI BpeMeHHbBIA pe-
JKUM CTepWIM3aliu BO3/JyXa OIepalMOHHOW yabTpadHOIeTOBbIMU JydaMd OaKTepHo/IOrHYeCcKUM
MeTOZIOM.

3aganuve 3. PelliiTh CUTYaLIMOHHYIO 3a/1auy. B 1abopaTopuio moCTyIuIo 1Be poObI peuHoM BOABI IS
OTIpe/ie/IeHUs] CAHWTApHO OaKTepHOoJIOTMUecKUX ToKasaTened. 1. Kakoli Merosa wccienoBaHUs
HeoOX0MMO TIpUMeHUTh? 2. Kakue murtaTe/ibHbIE CPe/Ibl MCIIO/B3YIOT /s aHamu3a? 3. 1o Kakum
roKa3aTeJisiM OLIeHUBalOT KaueCTBO PeUHOM BOJbI?

3aganue 4. Pemmmth CUTYal[MOHHYIO 3a/jauy. B mabopatoputo roctymnusa mpoba BoOTIPOBOAHOM BOJBI
JUTsI OTIpe/ie/IeHHsI ee KaueCTBa 10 CaHUTApHO-0AaKTepUOIOTHYeCcKUM IoKasaTesisiM. 1. Kakre MUKpOOBI
SBJSIFOTCS  CAaHWUTApHO-TOKAa3aTeJbHbIMA /11 BOJOINPOBOAHOM BoAbI? 2. Kakue TmokKaszaTenu
3arpsi3HeHHOCTH MMUTHEBOM BOZIbI OTIpee/ISIFOTCS TIpU labopaTopHoM aHanmu3e? 3. Kakue nuTaresibHbIe
cpeZibl U MEeTO/bl UCC/IeJOBAHUS UCIIONb3YOTCS MPU NPOBeJileHnH aHann3a? 4. [1o kakuM rokasarensim
OLIeHMBAETC TMPUTOJHOCTb BOABI [Js TMTBS? 5. Kakue CylecTByrOT MeTO[bl YCKOPEHHOro
onpe/ie/ieHUs1 KaueCTBa BOJONPOBOLHON BOJbI?

3azmanue 5. PellluTh CUTyal[MOHHYIO 3a7auy. B BeTeprHapHOl KIWHUKE CUCTeMaTUUeCKU MPOBOAUTCS
CaHWTapHO-0aKTepHOJIOTHUeCKOe UCCIeZioBaHue Bo3ayxa. 1. Kakue caHuTapHO-OaKTepHo/iorHUecKre
TOKa3aTeyy 3arps3HeHHOCTH BO3/lyXa KJIMHUKM orpefessitoTcs? 2. Kakue MeTobl UCIIOIb3YIOTCS IS
HccieloBaHus 6aKTepUOIOTHYeCKOTo 3arpsis3HeHus Bo3ayxa? 3. UTo Takoe acernTHKa ¥ aHTUCETITHKA B
paboTe Bpaua?

Kpurepuu o1jeHKHM yMeHNsl BbINOJ/IHATH NPaKTUYeCKHe 3aJaHHus:

5 6a/ioB: B/aZieHWeM KyJIbTYpOM MBIIIJIEHUs; CIOCOOHOCTBI0O K 0000I1eHHI0, aHaIu3y,
KPUTUUECKOMY OCMBIC/IEHHIO, CUCTeMaTHU3alluH, IOCTaHOBKe 1je/iell ¥ BEIOOPY MyTel UX AOCTYKEHMUS], B
JIOTUYECKOM pacCyKAeHUW TP BBITIOJIHEHWW TIPAKTHUUECKUX 3a/laHHi HeT OImMOO0K, BCe 3a/laHUs
BBITO/THEHBI PAl[MOHATLHBIM CITIOCOOOM.

4 0annma: B JIOTUUECKOM PpacCCY)KJE€HWM U PpeIleHWH HeT CYIIeCTBeHHbIX OIHUO0K, HO
MPAKTUYEeCKHe 3aJJaHWs BBITIOJTHEHbI HEepPAal[MOHATbHBIM CIocoO0M WM JomyileHo He Oosiee IBYX
HeCYI[eCTBeHHBIX OIITHOOK.

3 Oamma: B JIOTUYECKOM PACCYXXIEHWHM HeT CYIeCTBeHHbIX OIMMOOK, HO [OIMyleHa
CyllleCTBeHHast

2 bas1a: UMEITCS CyITleCTBEHHBIE OIMOKHU B JIOTHUECKOM PACCY>KAEHWUH U B PelleHNH.

1 6asut: OTCYTCTBHE OTBeTa Ha 3a/laHUSs.



18

Tema 3.1. O0masa XapaKTepuCcTHKA BUPYCOB

Kontponvpyembie komnereHuu (wim ux vacty): (OK 1, TIK 1.1)
Bonpocs! ana onpoca:
1. O6111ast XapakKTepUCTHUKA BUPYCOB (CTpOeHHe, KacCUhUKaIH).
2.Y CTOMUYMBOCTh BUPYCOB.
3. KyssTBUpOBaHUe BUPYCOB.
4. TlaToreHHoe /ieliCTBUe BUPYCOB.
5.JIabopaTopHast AMarHOCTHKA BUPYCOB
Kpurepum oneHku:
5 6a/UIoB — OTBeT TOJIHBIA W TIPaBWIBHBIM, MaTepuan WU3/0)KeH OOyJarol[iMCcsl B OMpe/ieseHHOM
JIOTUYECKOW TI0C/ieZloBaTelbHOCTH; 0Oyuaroluii TIOHWMaeT CYII[HOCTb CBOEH CHeuaJbHOCTH;
TMIPOSIB/IsSieT YCTOMUMBBIA MHTEpeC K MpOoLiecCy UCCAeJOBaHKsl BUPYCOB; CaMOCTOSITe/IbHO OMpefessieT
3aaud TPOQ)eCCUOHATBLHOTO Ppa3BUTHSI TI0 OBJIQIEHUI0 OCHOBAMHU TIPOBe/leHUs] 1abopaTOpHOM
[TMarHOCTUKW BUPYCOB; YMeeT MpaBUIbHO OPUEHTHPOBATLCS B YCTOWUMBOCTH BUPYCOB; 3HAe€T METO/IbI
Ky/JIbTUBUPOBaHUSI BUPYCOB; YMeeT T0JIb30BaThCsl Crel[MasbHONM TePMUHOJIOTUel MpU IOCTaHOBKE
BHPYCOJIOTUUECKOT0 /IMarHo3a; WcyeprbiBarollle, rPaMOTHO M JIOTUUECKU CTPOMHO H3/araeT BOIIPOC;
yeTKO (hOpMy/IHMpYyeT OCHOBHbIE TIOHATHS; TIPUBOAUT COOTBETCTBYIOLIME MIPUMEpbl; YBepEHHO BjajieeT
MeTOZ0JIOTHUEN.
4 Gansma — BBICTaB/IsIETCS O0YYalOL[EMYCsi, KOTODPBIA BJajieeT 3HAHWSAMW U yYMEHUSIMH TI0 TeMe,
I'PaMOTHO | TI0 CYII|eCTBY M3/laraeT yueOHbIM MaTepuas 6e3 CyIeCTBEHHBIX OIIUOOK, C HEOO/IbIINMU
TIOTPEITHOCTSIMUA TIPUBOUT (POPMYJTUPOBKH OTIpe/e/IeHUH, TI0 X0y U3/I0’KeHUs IoTTyCcKaeT HeOoJbIlre
ripobeibl, He MCKaKaloLIe CO/lepyKaHus OTBeTa.
3 GamioB — BBICTaB/IsIeTCS O0yuaroIieMycs, KOTOPbIi He COBCEM TBepJO BjaZieeT 3HAHUSMHU U
YMEHUsIMM 110 TeMe, 3HaeT OCHOBHble TeOpeTUYecKHe TI0JIOKeHUs, TIpU OTBeTaxX JOIyCKaeT
MasioCyllleCTBeHHble TIOTPELIHOCTH, WCKa)KeHUsl JIOTMUeCKOM I10C/ie[j0BaTe/IbHOCTH, HETOYHYHO
apryMeHTaL{I0 TeOPeTUUeCKUX M0JI0KeHU;
Hwke 3 6asioB orjeHKa 00yJaroiemMycsi He BbICTaBISIeTCSl.

Tema 4.1. Yuenue 060 nndexkuuu. Buabi nndexumn.

KonTponupyemblie KomnetreHuuu (v ux yactu): (OK 1, TTIK 1.1.)

TecTupoBaHue:

Jns nHeKIHOHHBIX 3a00/1eBaHUIl He XapaKTepPHO:
Ha/IM4YMsl STUOIOTUYEeCKOro (akTopa
+11epejayda 110 Hac/l1eACTBY
LUK/IUYHOCTh
KOHTarvuo3HOCTb
neyeHre U MPOGUIaKTHIKa OMOIOrMUeCKUMH TperapaTaMu
HNHpekuuoHHbIe 3a00/1€eBaHUA He MepeJarTCs:
(ekanbHO-0pabHBIM IyTeM
+Hac/ie[ICTBEHHbIM ITyTeM
TPaHCIIal[eHTapHBIM MTyTeM
TPAaHCMUCCHBHBIM MTyTeM
a3pPOTeHHBIM ITyTeM
TokcuHeMus — 3T0:
BO3Bpar IITaMMOB 060/1e3HU
LUPKYJIALMS MUKPOOOB B KDOBH
+I[UPKY/ISLUST TOKCUHOB B KDOBU
TOBTOPHOE 3apa)keHue TI0C/ie BbI3I0POBIeHUSsI
TIOBTOPHOE 3apa’keHue Ha oHe MH(DEeKLIMOHHOTO TpoLjecca
bakTepuemus — 3710:
TIOBTOPHOE 3apa’keHHe TeM ke MUKPOOOM T0C/ie BbI3ZI0POB/IeHUS
LMPKYJISIL[MS] TOKCUHOB B KPOBU
BO3BpaT CUMIITOMOB 00J1e3HU
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+IUPKY/ISLUST MUKPOOOB B KDOBU

JUIMTe/IbHOe HaXOXKJeHle BUpyCa B OpraHusMe
MexaHu3M nepejavyu KUIIeUYHbIX WH}eKIuii:
+(eKanbHO-0pabHbIN

TpaHCIIaHL[eHTapHbIN

TPaHCMUCCUBHBIN

KOHTaKTHBIM

BO3/YIIIHO KameJbHbIN

IIpu 300aHTPONOHO3HBIX HH(EKIUAX HCTOUHNKAMH AB/IAIOTCA:
+>KUBOTHBIE

rouBa

BO3JyX

rpeIMeThI 00Mx0/1a

YyesioBeK

TpaHCMHCCUBHBIA MeXaHU3M — 3TO 3apa)keHHe yepes:
T/1alleHTy

+KPOBOCOCYILIMX HACEKOMBIX

BO3JyX
rpeIMeThl 00MX0/1a

nuuly, BoAgy

Ha3oBuTe 3BeHbsi He00X0JUMBIX /ISl BOSHUKHOBeHUs1 HH()EKIIMOHHOI0 mporjecca:

+TIaToreHHbI MUKpoopranusm (33%)

+BOCIIPUMMYMBBIN Makpoopranusm (33%)

+omnpe/ie/ieHHbIe YC/I0BUS BHellIHel cpeibl (34%)

0aKTepHOHOCHUTETh

oc1abieHHbI IMMYHUTET

Pe3UCTEeHTHOCTh OpraHM3Ma

-COCTOSIHHE, TPH KOTOPOM Pa3BHBAETCsl KOMIUIEKC OMO/IOTHYEeCKHUX PeaKLui
B3aUMO/IeCTBUA MAaKPOOPraHU3Ma U NMaToreHHbIX MUKPOOPraHN3MOB.

+ UHOEKLIA

. - UH(eKMOHHBIN NpoIecc, NPOAB/IA-IOIUICA KIHHUYECKUMU
NMpU3HAKaMH.

+ MTHOEKIIMOHHASA BOJIE3Hb

ITaToreHHOCTH MMKPO0a - 3TO MPU3HAK:

+reHoTunuueckuii (50%)

MOTeHLManbHbIN

+mpucymmii Bugy mukpoba (50%)

BJIUSIFOIIMM Ha BOCTIPUMMYMBOCTb MaKpOOPTaHK3Ma

Bupy/IeHTHOCTH MHUKPOOOB:

KOHTPOJIUPYeTCsi TeHaMU XPOMOCOMBI U T1/1a3MU/]

+onpeie/sitoT Ha UyBCTBUTE/IbHBIX )KUBOTHBIX (50%)

+U3MeHsIeTCsl TIoJ, leliCTBUeM BHeIlIHUX (pakTopoB (50%)

SIBJISIETCS] BUIOBBIM TIPU3HAKOM

I[IpeanouTuTe/IbHOE TOPA)KeHHe MHUKPOOPraHW3MaMH OMNpeJe/IeHHbIX OPraHOB W TKaHeH,
Ha3bIBaeTCs:

MaTOreHHOCTh

CelupUUHOCTD

BUPY/IEHTHOCTh

+0praHOTPOITHOCTD

MeTo/juKa npoBejeHHsI KOHTPOJIS:
‘ [TapameTpbl METOIMKU 3HaueHHe rapameTpa
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IIpenen navTe/ILHOCTHA BCEr0 KOHTPOJISA 15 MUHYT
ITocnenoBarenbHOCTb BbIOOpa BOITPOCOB CnyuaitHas
[IpesiaraemMoe K0JiMueCTBO BOIIPOCOB 10

Kpurepuu oneHku:
5 6asIoB - OLleHKa «OT/IMYHO» BBICTAB/ISIETCSI 00 yUaroemMy, KOTOpbId MpaBUIbHO oTBeTU/ Ha 90-100%
BOITPOCOB.
4 GaJsIoB - OLIEHKA «XOPOIIIO» BBICTABJISIETCS 00yUarOIeMy, KOTOPbIM MpaBU/IbHO oTBeTU/I Ha 70-80%
BOITPOCOB.
3 6asuIoB - OLIeHKA «YZOBIETBOPUTEILHO» BLICTABIIsIeTCs 00yUaroieMy, KOTOPbIA MPaBUIbHO OTBETHT
Ha 50-60% Bompocos.
OueHKa «Hey/I0B/IETBOPUTETFHO» BBICTAB/SETCST 00yUaroiieMy, KOTOPbIN MPaBUIBHO OTBETHU/T MeHee
50% BOMpPOCOB, Oa/I/Ibl HE BBICTAB/ISIOTCSI.
Tema 4.2. OCHOBBI HIMMYHOJIOTMH.
KoHTtpospyembie KoMmrneTeHIUM (Wid ux yacty): (OK 1, TIK 1.1.)

Bonpocel p1s onpoca:

1.Pe3ucteHTHOCTb ¥ UMMYHUTET. CUCTEMBI 3alUThl. BaskHelive [aThl, COObITHS, OTKPBITHS B
VCTOPUY UMMYHOJIOTHH.

2. ImmyHHas cuctema. Opraibl UMMYyHUTeTA.

3. YHUKanbHOCTh UMMYHHOM CUCTeMbI Opraiusma. OTinume OT ApyruxX CUCTEM.

4.®ParonurapHas cucrtemMa. Pabotel .M. MeunnkoBa. CucreMa MOHO-HYK/IeapHBIX (haroLUTOB.
AHTUMHUKPOOHBIE PeakL[UM U MeXaHU3Mbl arouToB. OyHKLIUN QaroiToB.

5. B-cucrema. CeneKi[MOHHO-K/IOHA/IbHas Teopysi 00pa3oBaHusi aHTUTe/l. OCHOBHOM MeXaHU3M
ryMOpa/IbHOr0 UMMyHUTeTa. VIMMyHO/I0rnyeckas rnaMsrh.

6. T-cucrema. Cyornionynsituu T-mumdorutoB. OCHOBHON MeXaHW3M K/IETOYHOTO UMMYHHUTETA.
NMMYHOLIUTOKHHBI.

7. KoorepaTuBHOe B3aUMOZeCTBYE KIMMYHOLIUTOB MPH Pa3/IMUHbIX UMMYHHBIX OTBeTax.
MepuaTtopsl, UX poJjib B UMMYHHTeTe. AHTHIeH IJIaBHOI'O0 KOMIUIeKca TMCTOCOBMeCTUMOCTH.

8. AHTHTeHbI U UX CBOWCTBA, POJIb B BEIpPAaOOTKe UMMYHHUTETA. B3auMO/1efiCTBUSI C aHTUTE/IaMH.
3HaueHue paboT OTeUeCTBEHHBIX, 3apyOe)KHBIX YUEHBIX B PA3BUTHU UMMYHOJIOTHH.

9. AatuTena. XapakTtepuctrka. Knaccudukarws. CTpoeHre UMMYHOTIO0 yJIMHOBOM MOJIEKYJIBI.
@deHOMeHbI B3aUMO/|eNCTBUSI aHTUTeH — aHTUTEIO.

10. buonpenaparsl. Knaccudukarys. [TpunHLmn KoHTpossi. BuotexHomoruueckrie 0CHOBBI
TIPOU3BO/CTBA BAKL[VH U CbIBOPOTOK.
Kpurepum oneHKu:

5 Gasi;IoB — OTBET TOJIHBIN U TIPAaBU/IbHBIN, MaTepUas U3/10)KeH 00yUaroI[uMCs B OTIpe/ie/IeHHON
JIOTUYEeCKOW TIOC/Ie[JOBaTeIbHOCTH; OOYyJarI[uii TMOHWUMAaeT CYIHOCTb CBOeH CrelyasbHOCTH;
MpOsIB/ISIeT YCTOMYMBBIM HMHTEpeC K IpOoLlecCy MCC/Ie[0BaHUsI UMMYHHOM CUCTMbI; CAMOCTOSITEIbHO
orpeiesisieT 3a/lauM MpodecCcroHaNbHOTO Pa3BUTHS M0 OB/aZIeHUI0 OCHOBAMHM MMMYHOJIOTUM; yMeeT
MIPaBUIbHO OPUEHTUPOBATLCS B BUAAX UIMMYHHUTETA; 3HaeT CTPOeHre UMMYHOTI00Y/IMHOBBIX MaseKyJ1;
yMeeT 110/1b30BaThCsl Clieliia bHOM TePMUHOJIOTHEN MPY Orpeie/ieHHs] MMMYHHOTI'O CTaTyca KUBOTHBIX;
vcyepIibIBatollle, TPaMOTHO U JIOTUYEeCKU CTPOWHO M3/laraeT BOMPOC; YeTKO (POPMY/IUpPyeT OCHOBHbIE
MOHSITUS; PUBOJIUT COOTBETCTBYIOLLME IPUMEphl; YBEDEHHO B/IaJiee€T MeTOL0/I0THel.

4 Gansa — BBICTABJISIETCS 00YUarOIEeMYCsl, KOTOPbIN B/IaZieeT 3HaHUSIMU M YMEHUsIMH TI0 TeMe,
IPaMOTHO M T10 CYIIIeCTBY MU3/1araeT yueOHbIM MaTepuan 6e3 CyIeCTBeHHBIX OMIMOOK, C HeOOIBIIMMU
TIOTPEITHOCTSIMUA TIPUBOIUT (POPMYJTUPOBKH OTIPe/Ie/IEHUH, TI0 X0y U3/I0’KEeHHS I0TTyCKaeT HeOoJbIire
ripobeibl, He UCKaKaroIle Co/iepXKaHusl OTBeTa.

3 6asIoB — BBICTaB/ISAETCST 0OyUaroIeMycsi, KOTOpPbI He COBCEM TBep/IO BJla/ieeT 3HAaHUSMU U
YMEHUSIMU 110 TeMe, 3HaeT OCHOBHble TeOpeTHYecKre I10/I0KeHUs, TIpU OTBeTax [JOIyCKaeT
MaJIOCyL|eCTBEHHbIe TOTPEIIHOCTH, MWCKa)KeHUs JIOTUUeCKOW T0C/Ie/J0BaTe/IbHOCTH, HETOUYHYHO
apryMeHTal[0 TeOpPeTUYeCKUX T0JI0KEeHUH;

Hwke 3 6as10B O1leHKa 00yUaroemMycst He BLICTaBIISIeTCSL.
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IIpakTuyeckoe 3ausaTue Ne12-13 ITocraHoBka ceposiornyeckux peakuyuu PA, PBII, PIT
, PCK(Bpems npoBepeHus 4 yaca)
Ceposiornyeckrie peakLyu.
[TocranoBka PBIT Ha Opyrtiesnies
ITocranoBka peakiyuu ACKOJH.
3ajanue 1 V3yuute (pakTOpbl NMPOTUBOMH(EKIIMOHHOW 3alllThl B CPABHUTELHOM acrekTe U
Tpe/ICTaBbTe UX XapaKTePUCTUKY B Tabmuiie.
Tabauya
OcHogHble xapakmepucmuku ¢pakmopoa
NpomueouH@eKYUOHHOL 3awjumbl 8 Op2aHU3Me

@DaKTOpbI
[TokazaTenu Hecrnieuguueckas
Pe3UCTEeHTHOCTh

VIMMyHUTET

DyHKLIUSA

OCHOBHOV IPUHLIUI
KrnertouHas ocHOBa
I'ymopanbHbie haKToOpbI
PacTBOpuMBIe MeIMaTOPBI,
BJIMSIFOLIME HA JIpyTHe KJIeTKU
NMMmyHOnornyeckas namsiTb

3ajjanue 2. Ba)kHO 3HaTh BU/IbI UMMYHUTETA, OT/IMUME aKTUBHOM OT MacCUBHOW crieliiuueckoi
3allUTHI.
Tabauya
Buob! uHekyuoHHO020 UMMYyHUMema

Buppr Ornpegenenvs
1. IPMOBPETEHHBIN

1.1. EcTecTBeHHbIH

AKMugHbIU

— CTepWIbHbIN

— HeCTepWIbHbIN

ITaccugHblill

— MUIaLeHTapHbIN

— KOJIOCTpabHbIN

— TPaHCOBOPHAJ/IbHBIN

1.2. IcKyCCTBEHHBIN

AKmMueHbIl

IMaccusHblii

2. BPOXKJTEHHBIN
2.1. AGCOIIOTHBIN

2.2. OTHOCUTEe/LHEIN

3apanue 3. [IpescraBbTe (hOpMBI IMMYHHOTO pearuipoBaHus B Tabuie
Tabauya
PopMbl UMMYHHO20 pea2uposaHus
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MMMyHOKOMIIeTeHTHEIE
MexaHu3s yH

dopmbl KJ/IeTKH, y4acCTB ue PesysieTar
P M Y4 ytot pearupoBaHus
B peakLu1

AnTHTeN000pa3oBaHMe
CuHTe3 KJIeTOUHBIX
(hakTOpOB
NMmmyHonornyeckas
namsiTh
TonepaHTHOCTb
AJneprus

3aganue 4. AHTUTE/Ia — 3TO Oe/IKU, CHHTe3upyeMble B OTBET Ha BBe/leH/e aHTUTeHa U CTIOCOOHbIe
BCTyMaTb C HUM B creuyuryeckre peakiuu. V3yuuTte npuposy ¥ ¢GYHKLMIO aHTUTeN, CTPYKTYpPY
MMMYHOIJIOOY/IMHOB pa3/MyHbIX KjaccoB. CTpoeHWe MOJeKyIbl MMMYHOTI00ynvHa Kracca G
cxemMaTuueck n300pas3nTe Ha PUCYHKe.

OtmeTbTe Ha pucyHKe Ludpamu: 1 — Tsokenvle H-nenw; 2 — nerkue L-uenu; 3 —
JUCymbGUIHBIeE MOCTUKUA; 4 — BapuabunbHas V-o006macth; 5 — KoHcTaHTHas C-ob6sacte; 6 —
HekpucTtanm3ytomiics Fab-pparment (I u IT); 7 — kpucrammusyromuiics Fc-dpparmenT; 6ykBamu: A
— Y4aCTOK MOJIEKY/IbI, pearupyoLiil C aH-TUreHOM; b — yuacTok CBsi3bIBaHHS C KOMILIEMeHTOM; B
— y4acToK CBsi3bIBaHus1 ¢ Fc-perjenTopamu Makpodaros.

Kpurepuu o1jeHKHM yMeHHsI BbINIOJIHATH MPaKTUYeCKHe 3alaHUA:

5 0aioB: BajieHUeM Ky/JIbTypOW MBIIIJIEHUs; CIIOCOOHOCTBIO K 00001jeHHI0, aHam3y,
KPUTUUECKOMY OCMBIC/IEHHIO, CUCTeMaTU3alluK, IOCTaHOBKe 1jesiel ¥ BEIOOPY MyTel UX JOCTYKeHHUs], B
JIOTUUECKOM PaCCY>KIEHUU TIPH BBITIOJHEHUW TIPAaKTUUYECKUX 3aZlaHUi HeT OIIMOOK, BCe 3a/laHus
BBITO/THEHBI PAL[MOHAILHBIM CITOCOOOM.

4 Oamia: B JIOTUYECKOM pacCY)KJEHWM M peIIeHWHd HeT CYI[eCTBEHHBIX OIIHUOOK, HO
MPAaKTUYeCKHe 3aJjaHWsl BBITIOJTHEHbI Hepal[MOHAbHBIM CrocoboM WM JomyieHo He Oosiee IBYX
HECYIIIeCTBeHHbIX OLITUOOK.

3 Oama: B JIOTUYECKOM pPACCY)KIEHWHM HeT CYIeCTBeHHbIX OIMMOOK, HO [OIyleHa
Cyll{eCTBeHHast

2 basu1a: UMEKTCS CyIleCTBEHHbBIE OIMOKHU B JIOTUUECKOM PACCY>KIAEHWUH U B PelleHNH.

1 6ann: oTCyTCTBME OTBeTa Ha 3a/laHuSI.

Kpurepum oneHKu:

OLleHKAa «3a4YTeHO0» BBICTABI/ISIETCS CTY[EHTY, eC/IM PacKphITO COZepyKaHue BOIIpoca, NpU HU3yuyeHur
JIUTEPaTypbl paCCMOTPEHbI pa3Hble KCTOYHUKH, TPAKTOBKH MOHATUM U KaTeroOpyui, BblJle/IeHbl I/laBHbIe
T0JIO’KEHUS, U TIOATBEPKeHbl OTBETbl KOHKPETHBIMU [IPUMEPaMHU.

OI|eHKAa «He 3a4YTeHO0» BbICTaBJ/ISIeTCS CTYAEHTY, eC/IM He BbIITOJTHEHbl KDUTEPUH OL[eHKH, U3/10’KEHHbIe
BbILLIE.

[JoromHuTebHbIE KOHTPOJIbHBIE WCTIBITaHUs JJIs1 CTYZeHTOB, HabpaBuiux meHee 50 GamioB (B
cooTtBeTcTBUM C [losiokKeHHeM O MOJYJ/bHO-PEHTUHTOBOM cucTeMe), GOPMUPYIOTCS M3 uMc/a
OLIeHOYHBIX CPeJICTB 10 TeMaM, KOTOpble He OCBOEHbI CTY/|€eHTOM.



		2026-04-14T12:57:15+0300
	Светлана Николаевна Королева


		2026-04-14T12:57:36+0300
	Светлана Николаевна Королева


		2026-05-07T16:43:35+0300
	Анастасия Сергеевна Сморчкова


		2026-05-13T13:00:49+0300
	Наталья Павловна Горбунова




