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IHacnmopr

(oHa OLIEHOYHBIX CpeICTB

Kox xontponupye-

No KonTponupyemeie pazaesnbl MO KOMIIETEHIIHH HaumenoBanue
/1 (TeMbl) AUCITUTUTMHBI™ OIICHOYHOTO CPE/ICTBA
(wm ee 9acTH)
Beenenne B gucuumummHy «MHKpO-
OMOJIOTHSI C OCHOBAaMHU BHPYCOJOTHH.

1 [IpenmMer u 3aa41 MUKPOOUOJIOTHUH U BH- OIIK-1 Tect, camocTosTEIbHAS
pyconoruu. Kpatkue cBeieHHs1 06 OTKpBI- paboTa, KOJUIOKBHYM
TUU BUpycoB. CBsI3b IpeaMeTa ¢ p. AucC-

UUIUIMHAMH.
2 buopaznoobpazue Mupa MUKPOCKOITH- OIlK-1, Cobecenoatie
YECKUX CYIIECTB. OIIK-6
[IpaBuna paboTel B MUKpOOHOIOTHYE-
CKOIl M BHpPYCOJIOTMYECKOH Jaboparo-
CobecenoBanue, TeCT

3 | pusx. O6opynoBanue naboparopun. H- OIlK-1

CTPYKTaX II0 TEXHUKE O€30IacHOCTH.
['pynmnsl DaTOT€HHOCTH.
OcoOennoctu Mopdonoruu Mpoka-

4 | DHOT DU M3YHEHWH B CBETOBOM MHKPO- OTK-1 Tect, camocTosATEIbHAS
ckone. [IpocTbie M CIOXHBIE METOJBI paboTa, KOJUIOKBHYM
OKpAaIIUBaHUSI.

Mopdosorusi  MHUKpOOPraHU3MOB -

5 OakTepuil, apxel, BUPYCOB U MUKPOCKO- OIIK-1, Kom1okBiym
MMUYECKUX DYKAPUOT B DJIEKTPOHHOM MHUK- OIIK-6
pOCKoIE.

OcobeHHoCcTH MeTaboIM3Ma y MpoKa- OIIK-1,
6 pHOT OTIK-6 Tect, KOIIIOKBUYM
MukpoopraHu3Mel 1 OMOTHUYECKHE H OIIK-1

7 | abuotuueckue (HaKTOphl OKpYyXKarolei OIIK 6’ Tect, KOJIIIOKBUYM
cpeapbl.

g OCHOBBI CHCTEMaTHKHU BHUPYCOB, OMO- OIK-1 CamMmocTrosTenpaas
XUMUs1 BUPYCOB. paboTa, KOJIJIOKBUYM

BzaumopeiicTBue Bupyca u KIETKH CobecenoBanue
9 OIlK-1 CaMOCTOSATENIbHAS
pabota
PHK u JIHK conepskaiiue BUpyChl, UX
10 A AICPRAt PYerl, OIIK-1 CobecenoBanue
0COOEHHOCTH U ITPUMEPBHI.
MukpoOHOIOTHS KOPMOB. OIlK-1
11 P P OITK-6 CobecenoBanue
MuKpoOpraHu3Mel,  Tepenaronecs OITK-1 CamocrosiTenpHas

12 | yenoBexky dYepe3  KHMBOTHOBOIUYECKYIO OIK 6’ paborta,
MIPOTYKITHIO. cobecenoBanne

13 MuxkpobHonorndeckoe 1cciea0BaHue OIK-1 Tect, camocTosTenbHAs
MOJIOKA ¥ MOJIOYHBIX TIPOTYKTOB. paboTa, KOJUTOKBHYM

14 MukpoOuonorus Msca u suil. OTK-1 Tect, camocTosTenbHAs

paboTa, KOJTOKBUYM
DK3aMeH OIIK-1
15 ’ Bormpocst

OIIK-6




®I'BOY BO YHuBepcuTeT 6MOTEXHOIOT U

Kadenpa MukpoOHOIOTHH U TUTUEHBI )KUBOTHBIX

TEKYIIU KOHTPOJIb YCIIEBAEMOCTH

Tembl
JJIS BHITIOJIHEHUSI KOHTPOJIbHOI padoThI
10 JUCHUIUINHE MUuKpoobuono2us ¢ 0CHO8aMu UPYCon02uu

1. Benenue B aucuuiuinHy « MUKpOOHOIOTHS ¢ OCHOBaMHU BHpycoiorum». [IpenMer u 3anaun
MHUKpOOHOI0ruu U BUpycosoruu. Kparkue csenenus 00 oTkpbITUH BUPYCOB. CBsA3b IpeiMeTa C JIp. AUC-
LUIUIMHAMH.

2. buopa3HooOpa3ue Mupa MUKPOCKOIIMUECKUX CYIIECTB.

3. [IpaBwmia paboThl B MUKPOOHOIOTMYECKON B BUPYCOIOTHUECKOM Taboparopusx. Ob6opynoBa-
Hue JabopaTopun. MHCTpyKTax Mo TeXHUKE 0€30MacHOCTU. [ pynIbl MaTOreHHOCTH.

4. OcobenHocT MOP(OJIOTHH MPOKAPHOT IPU U3YUYSHHH B CBETOBOM MHKpockorie. [IpocTeie n
CJIO’KHBIE METO/1bI OKpAILIUBAHMSL.

5. Mopdoiorus MUKpOOpraHu3MoB — OakTepuil, apxei, BUPYCOB U MUKPOCKOIIUYECKUX JyKa-
PHOT B 3JIEKTPOHHOM MHUKPOCKOIIE.

6. Ocobennoctu MeTaboM3Ma y MPOKapHUOT.

7. Mukpoopranu3msl 1 OMOTHUYECKHE U A0MOTHYECKUE (DAKTOPBI OKPYKAIOLIEH Cpeibl.

8. OCHOBBI CHCTEMATHUKH BUPYCOB, ONOXUMHUS BUPYCOB.

9. BzaumoneiicTBue BUpyca U KIETKU

10. PHK u IHK conepkamune BUPYChI, MX 0COOEHHOCTH U TIPUMEPEI.

11. MukpoOHOoIOTus KOPMOB.

12. MukpoopraHu3Mbl, EPEIAOIINECS YSTIOBEKY Yepe3 )KUBOTHOBOIUECKYIO MPOITYKIIHIO.

13. MukpoOuosoruueckoe ucciae0BaHue MOJIOKa U MOJIOYHBIX MTPOTYKTOB.

14. MuxkpoOuosiorus Msica U suil.

Kpurepum onenku:

- OLIEHKA «OTJIMYHO» BBICTABIISECTCS CTYJICHTY, €CJIM OH OTBETHUJI HAa BCE 3aJaHHbIE BOIIPOCHI IIpa-
BUJIBHO;

- OLIEHKA «XOpOLIO» BBICTABISAETCS CTYIEHTY, €CIU OH JIOILYCTHJI HECKOJIBKO HETOYHOCTEH B OT-
BC€Tax Ha 3aJaHHBIC BOIIPOCHI;

- OLICHKA «YJIOBJIETBOPUTEIILHO» BBICTABJISAETCS CTYAECHTY, €CJIM OH OTBETHJI IIPABUIIBHO HA I10-
JIOBUHY 3aJIaHHBIX BOIIPOCOB;

- OLICHKA «HEYJIOBJIETBOPUTEIILHO» BBICTABIISETCSA CTYAEHTY, €CJIM OH HE OTBETHJI IIPABUIIBHO HU
Ha OJIMH 3aJJaHHbIN BOIMPOC.



OI'bBOY BO YHuBepcurer OMOTEXHOJIOTHIA

Kadenpa MUKpOOHOIOTHH M TUTUEHBI )KHBOTHBIX

TeMbl
JJIS KOJUIOKBUYMOB, co0ece10BaHuil
10 IUCUMIUTUHE MUKpoobuonozus ¢ 0CHo8amu UpyCcoio2uu

1. Beegenue B qucuuiuinHy «MuKpoOUOIOTHSI ¢ OCHOBaMHU BUpycosioruuy. [IpenMer u 3agaun
MHUKpOOHOI0ruu U BUpycosoruu. Kparkue cBenenus 00 oTKpbITUH BUPYCOB. CBsA3b IpeiMeTa C JIp. AUC-
LUIUIMHAMH.

2. buopa3HooOpa3ue Mupa MUKPOCKOIIMUECKUX CYIIECTB.

3. [IpaBuia paboThl B MUKPOOHOIOTHYECKON M BUPYCOJIOTHUECKOM TabopaTtopusx. O6opyaoBa-
Hue JabopaTopun. MHCTpyKTax Mo TeXHUKE 0€30MacHOCTHU. [ pynIbl MaTOreHHOCTH.

4. OcobenHocT MOP(OJIOTHH MPOKAPHOT IPU U3YUYSHHH B CBETOBOM MHKpockorie. [IpocTeie n
CJIO’KHBIE METO/IbI OKpAILIUBAHUSL.

5. Mopdoiorusi MUKpOOpraHu3MoB - OakTepuil, apxei, BUPyCOB U MUKPOCKOIIMYECKUX 3yKa-
PHOT B 3JIEKTPOHHOM MHUKPOCKOIIE.

6. Ocobennoctu MeTaboM3Ma y MPOKaPHUOT.

7. Mukpoopranu3msl 1 OMOTHUYECKHE U A0MOTHYECKUE (PAKTOPBI OKPYKAIOLIEH Cpeibl.

8. OCHOBBI CHCTEMATHKH BUPYCOB, OMOXUMHUS BUPYCOB.

9. BzaumoneiicTBue BUpyca U KIETKU

10. PHK u IHK conepkamune BUPYChI, UX 0COOEHHOCTH U TIPUMEPEI.

11. MukpoOroIOTrus KOPMOB.

12. MukpoopraHu3Mbl, EPEIAOIINECS YETOBEKY Yepe3 KHUBOTHOBOAUECKYIO MPOITYKIIHIO.

13. MukpoOuosoruueckoe ucciae0BaHue MOJIOKa U MOJIOYHBIX MTPOTYKTOB.

14. MuxkpoOuosiorus Msica U suil.

Kpurtepun onenku:

- OLICHKA KOTJIMYHO» BBICTABIACTCA CTYACHTY, €CJIIM OH OTBCTUJI HA BCC 3aIaHHBIC BOITPOCHI ITpa-
BUJIBHO;

- OIICHKA «XOPOLIO» BBICTABJISETCS CTYIEHTY, €CJIM OH JIOIYCTHJI HECKOJIBKO HETOYHOCTEH B OT-
BETax Ha 3aJJaHHBIEC BOIIPOCHI;

- OCHKA «YAOBJICTBOPUTCIIbHO» BBICTABJIAACTCA CTYACHTY, €CJIM OH OTBETHUJI IPABUJIBHO HA I10-
JIOBHHY 3aJJaHHBIX BOIIPOCOB;

- OICHKa «KHEYAOBJICTBOPHUTCIBbHO» BBICTABIISICTCA CTYACHTY, €CJIM OH HEC OTBCTHJI IIPAaBUJILHO HU
Ha OJIMH 33JaHHBIN BOIIPOC.



®I'BOY BO YHuBepcuTeT 6MOTEXHOIOT U

Kadenpa MukpoOHOIOTHH U TUTUEHBI )KUBOTHBIX

3aganus 1Sl CAMOCTOSITE/IbHOM PadoThI
10 IUCHUIUTUHE Mukpobuonozus ¢ 0CHo8amu upycoio2uu

Tema 1. BBenenue B nucuuninHy «Mukpo6moJiorusi ¢ 0cHoBamMu BUpycosorumw». Illpeamer
¥ 321244 MHUKPOOHOJIOTHH C OCHOBAMH BUPYcos10ru. KpaTkue cBeieHusi 00 OTKPBITHH BUPYCOB.
Cas3b npeaMera ¢ Ap. AMCHUIIHHAMU.

1. OrtkpeiTHe MUpa MUKPOOOB, YCOBEPILIEHCTBOBAHNE MUKPOCKONA OT JIEBEHI'yKa /10 HaIlIuX
JTHEH.

Pa6otsl JI. [TacTepa kak OCHOBOMOIOKHUKA MUKPOOHOJIOTHH.

P. Kox u ero Bkjiaa B MUKpOOHOJIOTHIO.

JI.W. IBaHOBCKMIA M 3HaUEHHUE €ro padoT.

C.H. Bunorpaackuii u €ro OTKpbITHS.

N.M. Me4HUKOB U €ro BKJIaJ B Pa3BUTUE UMMYHOJIOTHU.
3nauenue pador A. KiroiiBepa.

3nauenue pabot A. @nemunra

[leproab! pa3BUTHS MUKPOOUOJIOTHH.

10 dU3M0NOrnYecKUii Iepro/] pa3BUTHSI MUKPOOHOIOTHH.

11. Enunuiisl u3MepeHusi B MUKPOOHOJIOTHH.

12. loctuxeHus MOJEKyISIPHO-TE€HETHUECKOTo Iepruo/ia pa3BUTH MUKPOOHOIOTHH.
Tema 2. Buopa3noodpa3ue MUpa MUKPOCKONIMYECKHX CYIIECTB.
[IpencraBuTeny Kakux HApCTB HAXOAATCSA CPEIU MUKPOCKOIINYECKUX CYIIECTB?
[IprMepbl MUKPOOPTaHNU3MOB, U3y4aeMbIX MUKPOOUOJIOTHEH.
OO6mme npu3HaKy U pazHOOOpa3rue MUpa MUKPOOPTaHU3MOB.
[IpokapuoTnueckre 1 3yKapuoTHYECKHE MUKPOOPTaHU3MBI.
CX0JICTBO U OCHOBHBIE pa3INuus IPOKAPUOT U FyKapHUOT.
Bupycel, OTIH4Ms OT KJIETOUHBIX (POPM KU3HU.

[TpuHIMNIBI KJIACCH(PUKALIUN TIPOKAPUOTHBIX MUKPOOPTaHU3MOB.
Apxeu, o01ias xapakTepuCTUKa, OTJIIMYNE OT UCTUHHBIX OaKTepuil.
XapakTepucTHKa OTAEIbHBIX Ipym sy0akTepuil (6akTepuii).

13 Kpatkas xapakrepuctruka rpu0oB, BOJOPOCIEH, IPOCTEHIINX.

Tema 3. OcodenHocTH MOpP}0JIOrHH MPOKAPHOT NPU M3YYEHHH B CBETOBOM MHKPOCKOIIe.
IIpocThie U c/10KHBIE METOABI OKPALLIUBAHUS.

1. HapucoBaTs u3BectHble GOpMbI OaKTEpuii, 0OOHAPYKEHHBIE B CBETOBOM MUKPOCKOIIE

2. IlepeuncnuTh TaTHHCKHE HA3BAaHUS MUKPOOPTaHU3MOB, MMEIOIUX Pa3INIHbIC (OPMBIL.

3. Ha3Batp paznnuus B CTPOCHUU KJIETOK IpOXOKeH U OakTepuil. 3apucoBaTh HX.

4. OOBsACHUTH Kakue MpU3HAKU OaKTepuil, BHISBIEHHBIE MPU AJIEKTPOHHON MUKPOCKOIINH, Jie-
’KaT B OCHOBE CUCTEMATHKHU IPOKAPHOT.

5. 3apucoBaTh KJIETKH OaKTEpHil, y KOTOPbIX UMEIOTCS pa3iuyMsi B CTPOECHUU KIETOUHOMN
CTEHKH B DJIEKTPOHHOM MHMKPOCKOIIE.

6. IIpuMepbl METOJIOB OKPAIIMBAHUS B MUKPOOHOIIOTHH.

Tema 4. Mopdonorust MUKpOOPraHu3MoB - 0aKTepHii, apxeii, BAPYCOB U MUKPOCKONHNYe-
CKHX JYKapHoT B 3JIEKTPOHHOM MHKPOCKOIIe.

1. DOneKkTpoHHBIH MUKPOCKOI, IPUHLUI YCTPOUCTBA, IPEUMYIIECTBA ITEPE]l CBETOBBIM.

2. Mopdoorus MUKpOOHOH KJIETKH B SJICKTPOHHOM MHKPOCKOIIE (PUCYHOK TIpernapara).

3. CpaBHMTENbHAs XapaKTEPUCTUKA CTPOCHMS KIJIETOK MPOKAPHOT M dyKapHOT (PUCYHKH Kile-

CoNoORWN

CoNo~wWNE

TOK).

MexaHu3M IBUKEHHS OaKTepril (SKTYTHKH, PACTIONOKECHIE, OPTaHU3aIHS ).
Pukkercuu, 0cOOEHHOCTH CTPOCHHUS, BHI3BIBACMBIC 3a00JICBAHNSI.
Mukoruta3mbl, 0COOEHHOCTH CTPOESHHUS, BRI3BIBAEMBIC 3200I€BaHUSI.
AXTUHOMUIIETHI, 00IIast XapaKTePUCTUKA, OCOOCHHOCTH CTPOCHUSI.

No ok



8. T'puOsl, o01mas XxapakTepucTuKa, 0COOCHHOCTH CTPOCHHSI.

9. [Ilpocreiimue, o0mIas XxapakTepuCTHKa, OCOOCHHOCTH CTPOCHHSI.

10. OOmas xapakTepucTuka 6akrepruodaros.

11. bakrepuodarus Kax siBJIEHUE U €ro 3Ha4eHUe JUIsl TCOPUU U NIPAKTUKU.

12. Ocobennoctr MOp(}OIOTHH BUPYCOB.

13. Apxewn, obmas xapakrepuctuka. OTIMUNE OT UCTUHHBIX OaKTEepHil.

Tecma 5. OcodeHHOCTH MeTa00JIM3Ma Y IPOKAPHOT.

1. B xakux ¢opmax a30T ¥ €ro COeAMHEHUs coJiepKaTcs Ha IaHere?

2. CyTb mporecca a30TQUKCaIHH.

3. MukpoopranusMsl, BbI3bIBAIOIINE a30TPUKCALHIO:

a) aHadPOOHYI0;

0) aspoOHYy1O.

4. CyTb nporecca aMMOHU(UKAITUN

5. MuKpoopraHu3Msl, BbI3bIBAOLIME AMMOHU(DUKALIUIO. . .

a) aHadPOOHYIO;

0) a’poOHYIO.

6. CyTb HUTpU(DUKAIUH U €€ CTA/INH.

7.  MUKpOOpraHu3Mbl, BbI3bIBAIOINE HUTPUPHUKALIUIO.

8. CyTtb neutpuduKanmm.

9.  Mukpoopraiu3Msl, BbI3bIBAIOIINE JEHUTPUDHUKALIHIO.

10. Kpartkas cxema KpyroBopoTa a30Ta MUKPOOPTaHH3MaMH.

11. Ilpumepsl yuacTuss MUKPOOPTaHU3MOB B KPYTOBOPOTE YIJIEpO/a.

12. Buonorudeckuii CMbICT OpOKEHUSI.

13. Bunasl OpoxxeHuit.

14. ®opmyiibl OpoxxeHUH.

15. BozOyautenu OpoxeHU Ha TATUHCKOM SI3BIKE.

16. depMeHTHI U UX POJIb B META0OIM3ME MUKPOOHOH KIIETKH.

17. Knaccudukanus GpepMeHTOB.

18. Ilpumepsl kax10i rpymnIbl GepMEHTOB, IPOIYLUPYEMBIX MUKPOOHOI KIIETKOIA.

19. Tumnbl nUTaHUs MUKPOOPTaHU3MOB.

20. ®oto u xeMoTpodusi, aBTO U TETEPOTPOPHSI.

21. CriocoObl osTyueHust SHEPIU MUKPOOHOM KIIETKH.

22. KynbTuBUpOBaHHE MHUKPOOPTaHH3MOB.

23. HakonurenbHbIE€ KyJIbTYpPbl, YUCThIE KYJIbTYPhl, METO/IbI OTY4EHHS.

24. KynbTuBupoBaHHE a3pOOHBIX U aHADPOOHBIX MUKPOOPTAaHU3MOB

25. PocT KynbpTyp Ha IJIOTHBIX U KUAKHX MUTATEIbHBIX Cpe/iax.

Tema 6. MukpoopranusMbl U OHOoTHYeCKHEe M a0HOTHYecKHe (AKTOPHI OKpPYIKaKOIIei
cpeasbl
Kakne MEUKpOOpraHu3MBI Ha3BIBAIOT ME30(QHILIAMK?
Kak BiusieT noBbIIIEHHE KOHIIEHTPAI[MH BEIIECTB B CpeJie Ha MUKPOOPTaHU3MBbI?
Kakne MUKpOOpraHN3MBI Ha3bIBAIOT OCMO(HIaMU?
UYro Takoe miaazMoius.
Yrto Takoe TeMIiepaTypHBIN ONITHUMYM.
KakoBo nieiicTBre Ha MUKPOOpPIraHU3Mbl HU3KUX Temnepatyp? [IpakTiHueckoe Ucnoiab30Ba-
HUE TOTO SBICHUSL.

7. Kakue temneparypsl 60iiee TyOUTENbHBI 151 MUKPOOPTraHU3MOB: +5, -4 wim +130 rpagycos,
noyemy?

8. KakoB mexanusm geiictus Y@ -nmyueit? Mx ucnonb3zoBaHue.

1. JlaiiTe omnpeneneHne MOHATHS «QHTUOMOTHKI» ¥ HA30BUTE€ MUKPOOPTaHU3MBI TTPOTYIICHTHI
AHTUOUOTHUKOB.

2. Hazpanue "aHTHOMOTHKHU" OBUIO BBEICHO B MUKPOOHOJIOTHIO ...

3. Haiinute cooTBeTCTBHE YKa3aHHBIX aHTHOMOTHUKOB (NMEHULMIUIMH, CTPENTOMHIIMH, JIU30-
M) UX TIPOUCXOKJIECHUIO (OpPTraHu3M >KUBOTHOTO, TPHO, aKTHHOMHMIIET).

ook wdE



©oN A

[TepBblif aHTHOMOTUK OBLT OTKPHIT. . .

YyBCTBUTEIBHOCTh MUKPOOPTaHM3MOB K aHTUOMOTHKAM ONPENENSAIOT METOJIOM. ..
AHTUOMOTUKY IPUMEHSIOT JJISL. ..

MexaHu3M JeiicTBUS aHTUOMOTUKOB MOXKET OBITh CIEIYIOLIUM ...

[TepBbIM aHTHOMOTHUKOM, TIOTYYEHHBIM ITyTEM XHMUYECKOT'O CUHTE3a OB ...
AHTHOMOTHKHN OKa3bIBAIOT HA MUKPOOPraHU3MBbI J1Ba TUIIA ICHCTBUS. .

10 WNuruburopamMu CHUHTE3a KJIETOYHON CTEHKHM MHKPOOPTaHU3MOB SIBJISIFOTCS aHTUOMOTHKH,

MPOAYLUPYEMBIE. . . ...
Tema 7. OCHOBBI CHCTEMATHKYN BUPYCOB, 0MOXMMUSI BUPYCOB

CoNoA~WNE

Bupycsi, ocobenHocTr Mopdoaoruu 1 OMOXHUMHH.

KynbTuBupoBaHue BUPYCOB, IPUMEPHI.

Knaccudukanus BUpycoB, KpUITOIpaMMBbI.

JAHK-conep:xaiue BUpyChl, IPUMEPBI.

PHK-conepxaniue BUpyChl, IPUMEPHI.

Oco0eHHOCTH PENPOIYKIIMU BUPYCOB.

Oco0eHHOCTH IEPBUYHOM CTPYKTYPHI BUPYCHBIX HYKJICHHOBBIX KHUCIIOT.

OO011re NpUHIUIBI CTPYKTYPbI BUPYCOB.

CnupanbHble BUPYCHI (TPUHIIMIIBI CIIUPATBHON CUMMETPHH, BUPYC TaOauyHOU MO3aUKH).

10 Cdepudeckue BUPYCHI, MPUHITUIBI HKOCAIPUIECKON CHUMMETPHUH.
Tema 8. B3aumoeiicTBue BUpyca U KJIeTKH

1. Cucrema «Bupyc-kieTka». J[Be (opMbl B3aUMOJEHCTBUS BUpYycCa C KJIETKON: MPOAYKTUBHAS
U UHTErpaTUBHAS.

2. Twurbl B3aMMOACHCTBHSI BUpYCa U KICTKH.

3. OO6mue mpeacrasiaeHus o nporeccax Tpancasauuu nHpopmarronnsix PHK, Tpanckpunuun
JTHK u pobneme peryssiiuy BRIpaKeHUs TCHETHIeCKOM HH(OpMAIIUK BUPYCOB.

4. OOuias xapakTepuCTHUKa IPOAYKTUBHOIO TUIIA HHPEKIUH.

5. BrisBnenue u uaeHTU(PUKALINUS BUPYCOB.

Tema 9. PHK u IHK conep:kaniue BUpPychl, HX 0COOEHHOCTH M PHUMeEpPBHI.

1. TluxopnaBupychl. Obmas xapakrepucTuka (OMOJOrHYecKue OCOOEHHOCTH, KiaccHu(HKa-
).

2. CrpykTypa reHoma MuKOpHaBUpPYca U QYHKIIUU BUPYCHBIX OEIIKOB.

3. ToraBupycsl. O011ast XapakTepUCTUKA CTPYKTYPBI U BBIPAXKEHUS T€HOMA.

4. Tepnecupycol. CTpykTypa u MexanusM perukanuu JIHK. CunTe3 BUpyc nenudpuueckux
MPHK, perynsuus cunTe3a GenKkoB.

5. TlamoBaBupycel. SV40, cTpykTypa reHoMa, MEXaHHU3MBbl PEIUIMKALNHU, TPAHCKPHIIIUH,
TPaHCJIALUY.

6. ApnenoBupychl. CTpyKTypa reHOMa, peIUTuKaIHs.

7. Bupouasl. CTpykTypa reHoMa, IPUHIUIIBI PEITUKALIUH.

Tema 10. Mukpo010JI0rusi KOPMOB.

1. Poab MUKpOOpPraHU3MOB B [TOpYE CEHA.

2. JlpoxokeBaHUE KOPMOB H yCIIOBUS HEOOXOTUMBIE TSI ATOTO.

3. CunocoBaHue. Y paBHeHHE OPOKEHUI.

4. Ponb MacITHOKHUCIIOTO OpOKESHHS.

5. DOnudutHas MuUkpodopa pacTeHUi, €e KaueCTBEHHBII COCTaB: MOJIOYHOKHCIAsl, THUJIOCT-
Hasl, MaCJITHOKHCIIAs, TpUOHas.

6. MuxpoOrosoruueckre Mpouecchl Mpyu NPUroTOBICHUH CEHa, CEHaXKa, CUIIOCA.

7. TloBbllIeHHE MUTATEIBHOCTH KOPMa CIIOCOOOM APOKKEBAHHUS.

Tema 11. MukpoopraHu3Mbl, epeIAIINEcs Yepe3 :KNBOTHOBOTYECKYO MPOLYKIIHIO.

arONOE

Mopdomorust u pusnosiorust BO30yauTess OCmeHCTRA.
Mopdonorus u Gu3noaorus Bo30yauTeNs JeiKo3a.
Mopdomorust u pusnosiorust BO30YyIUTENS TyMbl CBUHEH.
XapakTepucTuKa Bo30yIuTeNs: TPUXO(UTHH.
XapakTepHucTHuKa BO30yTUTEIST MUKPOCTIOPHH.



XapakTepucTUKa BO30YIUTENs aclepruiesa.
XapakTepucTHKa Bo30yIUTENs aKTHHOMHKO3a.
XapakTepucTuka Bo30yIuTeNs SIypa.
XapakTepucTuka Bo30yuTens adaaToKCukosa.

10 XapakTepucTUuKa BO30yIUTENS CTaXUOOTPUOTOKCHKO3A.

Tema 12. MuUKpoOHOJIOTHSA MOJIOKA U MOJIOYHBIX ITPOTYKTOB.

1. Muxkpodiiopa MOJIOKa 1 TTOKA3aTeIH ero 0aK. 00CEMEHEHHOCTH.

2. JluHaMMKa MUKPOOHOJIOIMYECKHUX IPOLIECCOB B MOJIOKE IPH €I0 XPaHEHUH.

3. Tlopoxu MosI0Ka MUKPOOHOTO IPOUCXOKICHHS.

4, Bo30yaurtenn nHPEKIIMOHHBIX 3a00JIEBaHUM, ITepejaBaeMbIe Yepe3 MOJIOKO (JIaHHbBIE 3aHO-
csates B Tabnuiy). OOpaTuTe BHUMaHuE Ha (PaKTOPBI TATOr€HHOCTH !

5. CrocoObl coxpaHeHus: MOJIOKa (PU3MYECKUMH METO/IaMH.

6. CaHuTapHO-MHKPOOHOJIOTHYECKAs! XapaKTEPUCTHKA MOJIOKa (KUCIOTHOCTh, poda Ha pe-
JyKTa3y, mpoda ¢ pe3y3apruHOM).

7.  Mukpodiiopa KHCIIOMOJIOYHBIX MPOTYKTOB. MUPOOPTaHU3MBI, UCTIOJIb3YEMBIE [T TPUTO-
TOBJICHUS

-IIPOCTOKBAIIN ME4YHUKOBCKOH,

-PSKEHKHU

-BapeHI1Ia

-aluA0(UIBHON IPOCTOKBAIIIH,

-OT'ypTOB.

8. IIpoayKThl cMemaHHOTo OposkeHus (Keup, KyMbIC) U MUKPOOPIaHU3MBI, HCIIOJIb3YEMBbIE IS
UX MOJTYyYCHHUS.

9. MukpoOuosorus Maciia 1 HOpOKH IIPU XpaHEHUH Maca.

10. TokcuKOMH(EKIMH 1 UX BO30YTUTEIH.

11. 'HTOKCUKAIIMK U UX BO3OYIAUTEIH.

Tema 13. MukpoOunoIorust Msica u siuil.

1. Ilytu oOcemeHeHHs Msica MUKPOOPTaHU3MaMHU.

2. Tlopoku msica, BbI3bIBa€MbIE MUKPOOPTaHU3MaMH.

3. Bo30yaurenu nHpEKIMOHHBIX 3a00€BaHUH, TepeiaBaeMble yepes Msico. OOpaTuTh BHUMA-
HUe Ha (paKTOpbl MaTOTeHHOCTH !

4. MukpoOHoIorH4ecKre MPOLECcChl MPU pa3IMYHbIX BUJaX KOHCEPBUPOBAHUS MsICa U MsI-CO-
MIPOJTYKTOB.

5. BausHue caHUTapHO-TUTHEHMYECKUX YCIOBUM HA Pa3BUTHE MUKPOOPTaHU3MOB B MsiCE MTPH
XpaHEHHH.

6. Nudexuuu, neperaBaemble depes siio.

7 Mukpoopranu3Mbl, BbI3bIBAIOIIKE TIOPYY SilIa.

8. MlcTrouHMKN MUKPO]IIOPHI SHILL, SHYHOTO MOPOLIKA U METaHXKa.

9. YcnoBus pa3BUTHSI MEKPOOPTAaHH3MOB B SIHIIE M SMYHBIX TPOIYKTaX B MPOIECCe XPAHCHHUSI.

10. Buapl mopuu SMYHBIX TPOTYKTOB.

11. BnusiHME CaHUTApHO-THTHEHUYECKUX YCIOBHH Ha Pa3BUTHE MUKPOOPTAaHU3MOB B SIHIIE U
SUYHBIX IPOAYKTaX MPU XPaHEHUH.

©w~No

Kpurepun onenku:

- OLICHKA «OTJIMYHO» BBICTABISAETCS CTY/ICHTY, €CJIM OH OTBETHUJI HAa BCE 3aJJaHHBIEC BOIIPOCHI Ipa-
BUJIBHO;

- OLIEHKA «XOpOIIO0» BBICTABISETCS CTYJICHTY, €CJIM OH JOIYCTHJI HECKOJIBKO HETOYHOCTEN B OT-
BETaxX Ha 3aJJaHHbIE BOIIPOCHI;

- OIIEHKA «YJIOBJIETBOPUTEIILHO» BBICTABJISECTCS CTYACHTY, €CJIM OH OTBETHJI IPABUIILHO HA I0-
JIOBUHY 3aJJaHHBIX BOIIPOCOB;

- OLICHKA «HEYJIOBJIETBOPUTEIILHO» BBICTABIISETCA CTYJEHTY, €CJIM OH HE OTBETHUJI IIPABUIILHO HU
Ha OJIMH 3aJaHHbIH BOIPOC.



®I'BOY BO YHuBepcuTeT 6MOTEXHOIOT U

Kadenpa MukpoOHOIOTHH U TUTUEHBI )KUBOTHBIX

3ATAHUS
JUISI OLIEHKH YPOBHSI COOPMHUPOBAHHOCTU KOMIOETEHIIUA

0 TUCIUIUTNHE Muxpobuonozus ¢ 0CHO8aMU 8UPYCol02UU
3ananus nis oneHku copmupoBanHocTH KomneteHuu «OIK-1»:

3adanus 3aKpeimozo muna:
. KTo BiepBbIe 0nucaJl MUKPOOPTaHU3MbI?
. JIym IlacTtep.
. Po6ept Kox.
. AHTOHM BaH JIeBEeHIyK.
. .. MeyHuKOB.
. KT0 siBJIsIeTCS1 0CHOBOMOJIOKHMKOM IMOYBEHHOM MUKPOOHOoI0rvu?
. JIyn ITacrep.
. PoGept Kox.
. C.H. Bunorpajckuii.
. N.11. MeyHuKOB.
. Kakoii TN opranu3anum KJeTku y 0akrepuii?
. DyKapHuoTHI.
. IIpokapuoTsl.
. He kiietku.
. bakrepuodarnu.
. KT0 siBJIsIeTcs1 0CHOBOMOJIOKHUKOM BHPYCOJIOTHM?
. P. Kox.
. JI. ITactep.
. .. IBaHOBCKMI1.
. N.1. MeyHuKOB.
IIpaBuasnbiii oTBeT: 1 — AHTOHN BaH JleBenryk; 2 — C.H. Bunorpaackuii; 3 — [IpokapuoTtsr; 4
— JI.. ViBaHOBCKHUA.

AP OONPFPARARPRRONPOPRARONENPARONEPRE

3aoanua omkpeimozo muna

1. Crepunu3zanus — 370 ...

I[IpaBuabHblii oTBeT: CTepuin3anys — 3TO MOJHOE YHHUYTOXKEHHE MUKPOOPTaHU3MOB M HX
crop.

2. KynpTHBHpOBaHHUE — 3TO ...

IIpaBuibHbIi oTBeT: KynbTHBHpOBaHUE — 3TO BBIPALIMBAHNE MUKPOOPTAaHU3MOB B OIIPEEIICH-
HBIX YCJIOBUSIX.

3. HazoBuTe nmpuOOpHI, HCIOIB3yeMbIe JUTsl KYJIbTHBUPOBAHUS a3pO00OB M aHA3POOOB.

IIpaBuabHbIi oTBeT: TepMocTat, aHadpocTaTr

4. V3 kakuX 3TanoB CKJIaIpIBACTCS MOATOTOBKA Ma3Ka-mpenapara’?

IIpaBuibHBIN 0TBET: IPUTOTOBJICHNE, BHICYIIIMBAaHUE, (PUKCAIMS U OKpACKa.

3aganus I OLeHKH c(popMupoBaHHOCTH KoMueTeHInH «OITK-6»:

3adanusn 3aKkpvimozo muna:

1. Kakue MUKPOOPraHu3Mbl BbI3bIBAIOT PUKU3HEHHOE 00ceMeHeHune msca?
1. Bo30yautenu TyOepKyesa.

2. Bo3oynurens muxopaaku Ky.

3. Bo30Oynurens Opynemésa.



4. Bo30yauTenb caJbMOHEIIEA.

IIpaBuabHbIi oTBeT: Bo30yautens muxopaaku Ky.

2. Kakue MUKPOOPraHU3Mbl, BbI/IeJISIIOLIUE IK30TOKCHH, MOTYT Pa3BHBAThCS B Msice U BbI-
3bIBAaTh TSJKeJIOe OTPaBJIeHHE Y YeloBeKa?

1. Knocrpunumu.

2. baktepun.

3. Jlenrocriupsl.

4. Bupycsl.

IIpaBuabHbIH oTBeT: Kioctpuauu.

3. HazoBuTe NpHeMbl NacTepU3alNU.

1. leiictBue Y.

2. Temmepatypa 60 °C.

3. XnopupoBaHue.

4. O6paboTKa MBUTBHBIMH PACTBOPaMH, KapOOJIOBOW KHCIOTOM.

IIpaBuabublii oTBeT: [lactepuzanus — 3To HarpeBanue npu remmnepatype 60 °C.

4, Kakue MUKPOOPraHu3Mbl He BIPA0ATHIBAIOT AHTHOMOTHKH?

1. bakrepumu.

2. I'puOBbL.

3. Bupycsr.

4. Opranusm XHUBOTHOTO.

[IpaBuibHbIA 0TBET: AHTHOMOTHKH HE BHIPA0ATHIBAIOT BUPYCHI.

3aoanus omkpoimozo muna:

1. HazoBuTE OCHOBHBIX MpeACTaBUTENCH HOpMaAIbHOW MUKPOOUOTHI MOJIOKA CBIPOTO.

IpaBuabHbIi 0TBeT: MOJIOYHOKHUCIBIN cTpenToKOKK (Lactococcus lactis), CiuBounslit cTpern-
Tokokk (Lactococcus cremoris), TepmodunbHbiii cTpenTokokk (Streptococcus thermophilus).

2. HazoBuTe npsiMoii MeTOJI oTIpeieieHnst OakTepuatbHO 00CEMEHEHHOCTH Msca.

IIpaBuabHblii oTBeT: [IpsiMoil MeToa onpeneneHus OakTepralbHON 00CEMEHEHHOCTH Msca -
MHUKPOCKOIMYECKOE HCCIIE0BaHNE Ma3Ka-OTIeYaTKa Msica U3 MOBEPXHOCTHBIX U TIYOMHHBIX CJIOEB
msca. - Onpenenenne KMA®AHM, - Onpenenenue BI'KII.

3. IlepeuncnuTe MOPOKH Msca, CBA3aHHBIE C JIECTBUEM MUKPOOPTaHU3MOB.

IIpaBuabHbIi 0TBeT: [IOpOKH Msica, CBA3aHHBIE C IEHCTBUEM MUKPOOPIraHU3MOB: OCIN3HEHNE,
IIJIECHEBEHUE, 3AKUCAaHNE, 3arap Msca U THHECHHE.

4. OTCcyTCTBHE KaKUX MHUKpPOOPTaHM3MOB SIBJISIETCS TOKa3aTeleM MHKPOOMOJIOTHYecKoil 0e3-
OINIaCHOCTH MOJIOKA?

IIpaBuabubii oTBeT: OTcyTcTBHe BI'KII, maroreHHbIX MUKpOOpraHU3MBl, B TOM YHCIIE Callb-
MOHEJ, CTaUIOKOKKOB, JTUCTEPUH SIBIISIETCS OCHOBHBIMH IOKA3aTeNsIMU MUKPOOHOJIOTHYECKOW Oe3-
OIIaCHOCTH MOJIOKA.

Kpurepun onenku:

- OLIEHKA «OTJIUYHO» BHICTABIISIETCS CTYJIEHTY IPH YCIOBUU BBHICOKOTO YPOBHS OCBOCHHS KaXK-
JI0M Te€MBI, U OOLIMI MPOLIEHT MPABUIIBHBIX OTBETOB HaxoauTcs B npenenax 90-100%;

- OIICHKA «XOPOIII0» BBHICTABIISCTCS CTYACHTY TPH YCIOBHH TOBBIIICHHOTO YPOBHS OCBOCHUS
Ka)KJIOW TEMBI, U OOIIUI MPOIICHT MPaBUIBLHBIX OTBETOB HAXOUTCS B ipeenax 65-90%;

- OIICHKA «yJAOBJIETBOPUTEJIBHO» BBICTABISAETCS CTYIEHTY IPU YCIOBHU MOPOTOBOTO YPOBHS
OCBOCHHS KaKJIOH TEMBI, T.€. TIPABUIILHBIX OTBETOB IO KAXIION TeMe JJOIKHO ObITh He MeHee 50% n oOrmit
MIPOLIEHT MTPABUIILHBIX OTBETOB HaX0AUTCs B pezenax 50-64%;

- OIIEHKa «HeYIO0BJIEeTBOPUTEIBHO» BBICTABIISICTCS CTYACHTY B CIIy4ae HEJOCTATOYHOTO YPOBHS
OCBOEHUSI T€M, T.€. IPABUJIbHBIX OTBETOB XOT ObI 110 0/1HOM Teme MeHee 50%.



®I'BOY BO YHuBepcuTeT 6MOTEXHOIOT U

Kadenpa MukpoOHOIOTHH U TUTUEHBI )KUBOTHBIX

INPOMEXYTOUYHAA ATTECTAIIUA

Cnucok
BONPOCOB K IK3aMeHY
1o ucuIHe Mukpobuonozaus ¢ 0CHO8aMU 8UPYCONOSUU

BOHpOCBI o pasaejgaM IMCHUIIJINHBI

dopmupye-
MBIE KOMIIE-
TCHINN

Pa3zoen 1. Beeoenue 6 oucyunauny Muxkpoobuonozus
C OCHOGAMU 8UPYCOI0ZUU

. 1. 1. MeyHUKOB U €ro BKJaJ B pa3BUTHE UMMYHOJIOTHH.

. 3nauenue padot A. KioiiBepa.

. 3HaueHue padbot A. dremMuHTra

. MonekynsapHO-TeHETUUECKUI epro]T pa3BUTHSI MUKPOOHOIOTHH.

. CoBpeMeHHO€ COCTOSIHUE U JOCTUKEHUSI MUKPOOUOJIOTHH.

. Onepanun Ha reHeTHYECKOM ammnapaTe OakTepuil Ui co3/1aHusl MUKpoopra-

[IpenMeT MUKPOOHOIOTUU C OCHOBAMHU BUPYCOJIOTUHU U €T0 33]]aUu
Huddepennnanys MUKPOOHOIOTUN HA AUCIHUILTAHBI U KX XapaKTEPUCTUKA.
3HaueHue U3y4eHUs] MUKpPOOHOIOTHH JUIsl TPOECCUN.

OTKpbITHE MHpa MUKPOOOB, YCOBEPILIEHCTBOBaHHE MUKpOCKoMa oT JIeBeHryka
JI0 HAIIUX JHEH.

JI. [lacTep — OCHOBOIOJIO)KHUK MUKPOOUOIOTHH.

JI. TTactep — OCHOBOIIOJIO’)KHUK UMMYHOJIOTHH.

P. Kox u ero Bkjaa B MUKPOOHOJIOTHIO.

J.W. UBaHOBCKMIf U 3HaUEHUE €r0 padoT.

C.H. BuHorpaackuii u €ro OTKpbITHS.

HU3MOB C 3aJlaHHbIMHA CBOMCTBaMH.

OIIK-1

Pazoen 2. Buopasnooopasue mupa MuUKpOCKORUYECKUX CYU{eCme

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

OO01ue npu3HaKky U pa3sHOOOpa3zre MUPa MUKPOOPTaHU3MOB.
[IpokapuoTHyeckre MUKpOOPraHU3MBbI.

DyKapruOTUYECKUE MUKPOOPTaHU3MBI.

CX0JICTBO U OCHOBHBIE pa3INyus IPOKAPUOT U 3YKApHUOT.
Bupycel, oTIH4Ms OT KJIETOUHBIX (POPM KU3HU.

[TpuHMnb KiaccuprKauyu NPOKaPUOTHBIX MUKPOOPTaHU3MOB.
Apxewn, o0111as1 XapaKTepUCTHUKA, OTIIMYME OT UCTUHHBIX OaKTepUi.
XapakTepucTUKa OTJCNbHBIX TPy dyOakTepuil (6akTepuii).
Kparkas xapakTepucTruka rpuboB, BOJIOPOCIEH, MPOCTEHIIIHX.
[Tyt IPOHUKHOBEHUS BUPYCOB B KIIETKY.

JHK-coneprkamye BUPYChl, IPUMEPBI.

PHK-conepxatue BUpyChl, IpUMEPHI.

OIIK-1,
OIIK-6

Pazoen 3. Ilpasuna padbomovl 6 MUKPOOUOI0ZUUECKOIL U BUPYCOIOCUYECKOTL
nabopamopuax. Ooopyoosanue navopamopuii. I pynnet namozennocmu.

28.
29.
30.
31.
32.

33.

Busl MUKpOOHOSIOTHUYECKUX JTabopaTopuit

OcHOBHBIE NpaBuJia paboTHl B MUKPOOHOJIOTHYECKON J1ab0paTOpuH.
OcHoBHBIE MpaBuiia pabOTHI B BUPYCOJIOTHYECKON JTaO0OpaTOpHH.
O6opynoBaHre MUKpPOOHOJIOTHUECKON M BUPYCOJIOTHUECKON JJabopaTopuil.
[TpuGopsl MUKPOOHOIOTHYECKOM JTab0paTOpHH, MPeTHA3SHAUYCHHBIE JIJISl CTEPH-
JU3aLUH.

CymHOCT CTepUIIM3AIMN U NTACTEPU3ALIH.

OIIK-1




34.
35.
36.
37.
38.
39.
40.
41.

Crepunm3zanusi, €€ METOIbI.

DusnyecKne METOABI CTEPHIIN3ALUH.

ABTOKJIaBUPOBaHUE KaK METO/]] CTEPHIIN3ALUH.

JpoOHble METO/IbI CTEPUIH3ALIUY.

XHUMHUYECKUE METOJIbI CTEPUIIA3ALINH.

MexaHn4yeckue METOAbI CTEPUIIN3ALUH.

I'py1mbl 1aTOr€HHOCTH MUKPOOPTaHU3MOB, IEHCTBYIOIINE HA TEppUTOpUn PD.
I'pynnsl maroreHHOCTH MUKpoopranuzMos BO3.

Pazoen 4. Ocobennocmu mopgponozuu npokapuom npu uzy4eHuu 6 C6emo6om

MUKDPOCKORe. Hpocmbte U CI10IICHbBIE MEMOObL 0Kpamu3auuﬁ.

42.

43.

44,
45.
46.
47.
48.
49.
50.
51.

52.

53.

54.
55.

CBeTOBOI MUKPOCKOII, €r0 BO3MOXHOCTH IIPU U3YYEHUU MOP(OIOTUU MUKPO-
OpPraHU3MOB / IMMEPCHSI, pa3pelaroiias CloCOOHOCTh, YBEIHMUCHUE.
[HlapoBuiHbIE MUKPOOPTaHU3MBI, X PA3HOBUIHOCTH / PUCYHOK /, pOJIb B Ma-
TOJIOTHH.

[Tai0uKOBUAHBIE MUKPOOPTIaHU3MBI, IPUMEPHI /PUCYHOK/, POJIb B IaTOJIOTUH.
W3Buteie GopMbI OaKTEpUil, pUCYHOK, POJIb B IIATOJIOTHH.

Cniopoobpa3zoBaHue, TUIIbI, POJIb CIOP, METOAbI OKPAIIMBAHUSI, PUCYHOK.
Kancynbl, KryTuku 6akTepuu, 3Hau€HUE, METO/Ibl U3yUEHUS], PUCYHOK.
[MuTonnasmaruyeckas MmeMOpaHa OakTepuil, CTpoeHue, poib.

CrpoeHune 1 OMOXMMHYECKHUH COCTaB KJIETOYHOU CTEHKU OaKkTepuil.

CymHocTh ¥ 3HaYeHue okpacku o I'pamy.

Oco0eHHOCTH CTPOEHUS U OMOXMMHUYECKOTO COCTaBa KJIETOUYHOM CTEHKH rpa-
MOTpHLATENbHBIX OakTepuil. [Ipumeps! 6akTepuii, pUCYHOK.

OcoOeHHOCTH CTPOSHHS M OMOXMMUYECKOTO COCTaBa KJICTOYHOH CTEHKH Ipam-
MOJIOKUTEIBHBIX OaKTEepHii, IpuUMephl OakTepuil, pUCYHOK.

[IpocTeie 1 cnoxHbIE METOABI OKpamuBanus (o ['pamy, Oxemiko, [lenkoBy u
ap.).

[Tonstue 06 ummepcuu. Cxema xoja iyuyeil B IMMEPCUOHHOM CHCTEME.
OCHOBHbBIE XapaKTEPUCTUKH UMMEPCUOHHOTO 00BEKTHBA (yBEIMYEHHUE, arep-
Typa, pa3peuiaroias cnocoOHOCTh, padouee pacCTOSIHUE).

OIIK-1

Pazoen 5 Mopgponozusa mukpoopzanuzmos — 6axkmepuil, apxeil, 6Upycoe u
MUKPOCKORUYECKUX IYKAPUOM 6 IJIEKMPOHHOM MUKPOCKONE

56.

57.

58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

ONEKTPOHHBIM MUKPOCKOII, TPUHIIMII YCTPOMCTBA, IPEUMYILIECTBA IIEPE]] CBE-
TOBBIM.

Mopdonorus MUKpOOHOH KJIETKH B 3JIEKTPOHHOM MHKPOCKOIIE, PUCYHOK Ipe-
rapara.

Oco0eHHOCTH coCTaBa KJIETOYHOM CTEHKU TPaMIIOJIOKUTENBHBIX U TPaMOTpU-
[aTEIbHBIX MUKPOOPTaHU3MOB.

CpaBHUTENbHAS XapaKTEPUCTUKA CTPOECHHUS KJIIETOK ITPOKAPUOT U 3yKapHOT, pU-
CYHKH KJIETOK

Apxen, o0mias xapakTepuctuka. OTIu4ne OT UCTUHHBIX OaKTepHil.

O6mas xapakTepucTuka 6akTepruodaros.

bakrepuodarus, 3HaUe€HHE A1 TEOPUHU U TPAKTHKH.

Bupycsl - Mopdonorus, 6noxumus.

KynsTHBHpOBaHUE BUPYCOB, IPUMEPBHI.

Tunel B3anMOJENCTBUS BUPYCa U KJIETKH.

JTHK - coneprkaiue BUpyChl, IPUMEPHI.

PHK - conepsamue BUpyChI, TPUMEPHI.

Oco6eHHOCTH penpOIyKIIMH BUPYCOB.

Pukkercun, 0coOEHHOCTH CTPOEHHUS, BBI3bIBAEMbIE 3a00JICBaHHUSI.
Muxkomna3mbl, 0COOEHHOCTH CTPOEHMSI, BBI3bIBAEMbIE 3200JI€BAHMS.

OIlIK-1,
OIIK-6

Pa3zoen 6 Ocobennocmu memabonuzmay npokapuom




71. KynbTUBHUpOBaHUE M POCT MUKPOOPTAaHU3MOB.

72. HakonuTeNbHBIC KYJIbTYPBI U TIPUHIIHIT YJICKTHBHOCTH.

73. MeTo1bl MOTYYCHHSI ¥ 3HAYCHUE YHCTHIX KYJIBTYP.

74. OCHOBHBIC THITBI MUTATEIBHBIX CPEJ, UCIOIb3yEeMbIC /ISl KYJIbTUBUPOBAHHUSI
MUKPOOPTaHU3MOB

75. IMuTarenbHbIC CpPe/Ibl, UCTIONB3YEMbIC ISl M3yYSHHUST OCOOCHHOCTEH NHUTaHUS
MUKPOOPTaHHU3MOB.

76. DNEKTUBHBIE MUTATEIBHBIC CPEIIbI U MX 3HAYCHUE JUIS U3YYCHUS MUPA MUKPO-
00B.

77. KynbTUBUpOBaHUE a3pOOHBIX M aHAYPOOHBIX MUKPOOPTaHU3MOB.

78. ®epMeHTH MUKPOOOB, OCHOBHBIC CBOICTBA, 3HAUCHUE JIJIS )KU3HU HA TUIAHETE.

79. Knaccudukanus ¢epMEHTOB MUKPOOPTaHU3MOB, ITPUMEPBI.

80. OcobeHHOCTH KPYyTrOBOPOTA a30Ta

81. YuacTre MUKpPOOPTaHU3MOB B KPYTOBOPOTE YIJIEPOIa.

OIIK-1,
OIIK-6

Pa3zoen 7 Mukpoopzanu3zmol u GuomuyecKue u abuomuyeckue
¢paxmopul okpyscaroweil cpedwt

82. Kakue MUKpOOpraHu3MBbl Ha3bIBAIOT Me30(hrIaMu?

83. Kak BimsieT moBbIlIEHHE KOHIEHTPALMK BEIIECTB B Cpelleé HA MUKPOOpPTa-
HU3MBI?

84. Kakue MUKpOOPTaHU3MbI Ha3bIBalOT OCMOGUIaMK?

85. Uro Takoe riazMoms.

86. Uto Takoe TeMnepaTypHbI ONTUMYM.

87. KakoBo aeiicTBHE Ha MUKPOOPTaHU3MBI HU3KHX TeMIeparyp?

88. [IpakTuyeckoe UCIOIH30BAHUE STOTO SBICHHUS.

89. Kakue Temmeparypsl Oosiee ryOUTENBHBI Ui MUKPOOPTaHU3MOB: +5, -4 win
+130 rpanycos, nouemy?

90. KakoB mexanu3M aeiictBust Y@ -mydeit? VX ucmonb30BaHue.

91. MaiiTe onpeaeneHre NOHATUS «aHTUOMOTHKI» U HA30BUTE MUKPOOPTaHU3MBbI
MPOAYIEHTHI aHTHOMOTHKOB.

OIIK-1,
OIIK-6

Pazoen 8 Ocnosvl cucmemamuku 6upycog, OUOXumMus eupycoe

92. Bupycsl, 0COO€HHOCTH MOP(OTIOTHH U OHOXUMHH.

93. KysbTUBUpOBaHHE BUPYCOB, IPUMEPHI.

94. Knaccugukaius BUPyCOB, KPHIITOTPAMMBI.

95. IHK-conepxartue BUPYChl, IPUMEPBI.

96. PHK-conep:xariue BUPYCHI, IPUMEPHI.

97. OcobGeHHOCTH penpoaAyKIUU BUPYCOB.

98. OcoOeHHOCTH TIEPBUYHOM CTPYKTYPHI BUPYCHBIX HYKJIEHHOBBIX KUCIIOT.

99. O6u1Me NPUHIUIBI CTPYKTYPBl BUPYCOB.

100. CrimpanbHble BUPYCHI (IPHHIUTIBI CITUPATEHOW CHMMETPUH, BUPYC TaOauHOU
MO3aHKH).

101. Cdoepuyeckue BUPYChI, IPUHIHITBI HKOCAPUIECKON CUMMETPUH.

OIIK-1

Pazoen 9 Bzaumooeiicmeue supyca u Kiemxu

102. Cucrema «Bupyc-kieTka». J[Be popMbl B3auMOJEHCTBUS BUpYCa C KIETKOM:
MPOIYKTHBHAS U MHTETpaTHUBHAS.

103. Twurmbl B3anMOACHCTBHS BUPYCa U KIETKH.

104. OOGmwme mpencraBieHus O mporieccax TpaHcasuuu uHpopmaimonasix PHK,
tpanckpunuun JIHK u mpobGiieme perymsiuyu BbIpaKeHHUsST T€HETUYECKOU
UH(pOPMALIUU BUPYCOB.

105. OO6mast xapakTepuCTHUKA MPOTYKTUBHOTO THIA HMH(EKITHH.

106. BerisiBneHue u uaeHTH(UKALKS BUPYCOB

OIlK-1

Pa3zoen 10 PHK u /THK cooepitcauyue eupycot, ux
0codennocmu u npumepbl




107. IMukopHaBupychl. O0mIast xapakTepucTuka (OHOJIOrHYEeCKHe OCOOCHHOCTH,
KJIaccu(UKaIus).

108. CtpykTypa reHoMa MUKOpHABHpYyca B (PYHKIIUH BUPYCHBIX OCIIKOB.

109. ToraBupycsl. O01mas XxapakTeprUCTUKa CTPYKTYPbI U BBIPAKEHHSI TEHOMA.

110. I'epniecBupycel. Ctpykrypa u MexanusMm permukanuu JJHK. Cunates Bupyc
neruduuecknx MPHK, perynsmust cunTes3a 6enkos.

111. ITanoBaBupycel. SV40, cTpykTypa TE€HOMa, MEXaHU3Mbl PEIUIMKAIUH,
TPAaHCKPHIILINHU, TPAHCIISIHH.

112. AnenoBupychel. CTpyKTypa reHoMa, peruiiKaIius.

113. Bupouasl. CTpykTypa reHomMa, IpUHIHIBI PETUTHKALIUH.

114. KopoHaBupyCHI U UX OCOOEHHOCTH.

OIIK-1

Pazoen 11. Mukpoouonozus kopmos

115. Ponb MUKpOOpPraHU3MOB B IOpYE CEHA.

116. [poxokeBaHUE KOPMOB U YCIOBUS HEOOXOUMBIE IS ATOTO.

117. CunocoBanue. YpaBHEHUE OpOKEHUIA.

118. Ponb MacIsTHOKHCIIOTO OpOsKEeHUSI.

119. ODnudutnas  MukpodIopa  pacTeHMil, €€  KAueCTBEHHBI  COCTaB:
MOJIOYHOKHCJIasl, THIIOCTHASI, MACIISTHOKHCIIAs, TPHOHAS.

120. MuKpOOHOJIOTHYECKHE TPOIIECCHI IPY TIPUTOTOBJICHUN CEHA, CCHAXKa, CUIIOCA.

121. [ToBeIlIEHUE MUTATEIBHOCTH KOPMa CIIOCOOOM JIPOIKIKEBAHUSI.

OIIK-1

Pazoen 12. Mukpoopzanu3smol, nepeoaroujuecs 4eiogexy uepes
HCUBOMHOBO0UECKYIO NPOOYKUUIO

122. XapakrepucTrka BO30yaUTENsI CHOUPCKOH SI3BBI.
123. XapakTepucTiuka BO30yIuTeIIs TyOepKyIie3a.

124. XapakTtepuctuka Bo30yauTens Opyiesiesa.

125. XapaxrepucTtruka BO30yAUTENsI TICEBIOTYOEPKYJIe3a.
126. XapakTepucTuka BO30yanTeNs JIUCTEPUO3A.

127. Xapaxtepuctuka Bo30ynutens quxopaiaku Ky.

OIIK-1,
OIIK-6

Pazoen 13. Muxkpoouonozuueckoe ucciedosanue moioka u
MOJIOUHBIX NPOOYKMOE

128. TexHuueckuil periaMeHT Ha MOJIOKO U MOJIOUHYIO MTPOTYKIIHIO.

129. OcHoBHBIE ITPEACTABUTEIN HOPMATIBHON MUKPO]IIOPHI CHIPOT0 MOJIOKA.

130. ITytn nmomaganust MOCTOPOHHEH MUKPODIOPHI B MOJIOKO.

131. JIlunamuka pa3BUTHS MUKPOOPTaHU3MOB B MOJIOKE.

132. OcHOBHBIE MOKA3aTEIN MHKPOOHOIOTHIECKOH 0€301TacCHOCTH MOJIOKA.

133. Mukpoopranu3msl IOPYH MOJIOKA.

134. Bo30Oyaurenu nH()EKIIMOHHBIX 3a00JICBaHUI, TIEpeIaBacMbIe YSIIOBEKY Uepe3
MOJIOKO.

135. TloHsATHE «TTAacTepU3ALMD) U «CTEPUIU3ALMSDY 110 OTHOIIEHHIO K MOJIOKY.

OIIK-1,
OIIK-6

Pazoen 14. Mukpoouonozusn maca u auy

136. OcHOBHBIC HICTOYHHKH 0OCEMEHEHUS MsCa.

137. Metonel 0TOOpa 00pa3IOB M OPTaHOJCITHYECKAE METOIBI ONPEIACTICHUS
CBEXXECTH MsCa.

138. Omnpenencarie 6akTepUaTLHOM 00CEMEHEHHOCTH MsICa TIPSIMBIM METOJIOM.

139. Onpenenenne  GakTepuanbHOW  OOCEMEHEHHOCTH  MUKPOCKOITUYECKHM
METOJIOM.

140. Omnpeneneanie KMA®AHM B wmsice.

141. Omnpenenenne BI'KII B msce.

142. Onpenenenuie peakiuu mMsca v mpoda Ha peayKTasy.

143. MeTobl cOXpaHEeHHs T0OPOKaueCTBEHHOCTH MsICa.

144. OcHoBHbIe TpeOOBaHMUA K MSICHBIM KOHCEpBaM IO MUKPOOHOJIOTMYECKHM
MOKa3aTessiM.

145. . Bo3OyauTenu, nepeaaroniuecs 4epes smiio.

OIIK-1,
OIIK-6




Kpurepnu onenxn:

- OLCHKA COTIHYHOY BLICTABIACTCS CTY/ICHTY, €CIIH OH OTBETHJI HA BCE 3alaHHbBIE BOTIPOCKI ITpa-
BHJILHO;

- OLICHKA «XOPOILIO» BBICTABJISIETCS CTYAEHTY, €CJIM OH JIOMYCTHII HECKOJIBKO HETOUHOCTEHN B OTBE-
TaxX Ha 3a/laHHbIC BOIPOCHI;

- OLCHKA «yOBJICTBOPHTE/ILHOY BbICTABIIAETCS CTY/ICHTY, €CIIM OH OTBETHJI PABHIILHO HA 11010~
BHHY 3a/JaHHBIX BOIPOCOB;

= OIICHKa «HCYNOBJICTBOPHUTEIILHOY» BLICTABJIACTCS CTYZICHTY, €CJIH OH HE OTBETHII TMPpaBHIILHO HHA
Ha OJIHH 3aJIlaHHBIH BOIIpoOcC.

MATPUIIA COOTBETCTBUS KPUTEPUEB OLEHKH YPOBHIO
COOPMHUPOBAHHOCTU KOMIETEHLIUIA

Kpurepun onenxu | YpoBeHb ChOpPMUPOBAHHOCTH KOMIIETEHIIHUI
Ouenka o ngTndamILHOI cHeTeMe

«Omauuno» «Boicoxuii yposenv»
«Xopowo» «llosvruennuiit yposervy
«Yoosnemeopumenvioy «llopozoswiil yposenvy
«Heyooenemsopumenvno «He docmamounwiin

Ouenka no cuereme «3auer — He3ayeT»
«3aumeno» «locmamounwiin
«He 3aumenoy «He oocmamounwiiny

Meroanueckne MaTepuaibl, onpegensiomme Npoueaypy oueHHBAHUS 3HAHMI, yMEHHU, HABBIKOB
H (MJIH) ONIBITA AESTEILHOCTH, XapaKTepH3yIOmMX 3Tanbl GopMUPOBAHHSA KOMNETEHIIIi

1. Tlonoxenune «O GamTbHO-PEHTHHIOBOM CHCTEMe arrecranuu crygentos»: CMK ITH]I 08-01-
2025 (https://edubiotech.ru/file/403: pesxxum JocTtymna cBob6oHbIN);
2. Tlonoxenue «O  mposemenmu  Texymero KOHTPOJII W IPOMEXYTOYHOM aTTeCTal[uu

obyyatommxcs»: CMK IIHJ 77-01-2025 (http:// edubiotech.ru/file/104821: PeXHM  JloCcTyTia
CBOBOJIHBIN).

CocraBurens:

JlonenT, kaH1.BeT.HayK [/k Kamamnogsa C.B.

(OIDKHOCTE) NOJIMHCE / PUO
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