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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I[IK-1 CmocobeH TBOpYECKM UCIIOJNB30BaTh B HAYYHOW HW  IMPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
NEeSTeIbHOCTH  3HaHus  (yHIaMEHTaJdbHBIX M NPUKIATHBIX  PA3leioB JUCHUIUIMH  (MOXyJeil),
OTIPEEISIIONTNX HAMPABIEHHOCTH (TIPO(HIIB) TPOrpaMMBbl MaruCTPaTyphI

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
coepe: 01 OOGpazoBanne u Hayka (B cepax: oOpa3oBaHUs; HAYUHBIX HCCIICAOBAHUNA >KUBOWU IMPHUPOIBI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B LEJISAX OXPaHbI IPUPOJIbI)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOUMOM IS
npodeccroHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

IIK-1 Cnocoben TBopuecku |Mcmone3yeT 3HaHUS OHONOTHM  OTAEIBHBIX  TPYIII
WCTIOJIb30BaTh B HAYYHOW U |MHKPOOPTaHU3MOB B Hay4YHOU u
MPOM3BOACTBEHHO-TEXHOJIOT | IPOU3BOACTBEHHO-TEXHOIOTMYECKOM JESITETBHOCTH.
WYECKOH EATENbHOCTH CriocobeH oCcyIeCTBISAT MOA00P HEOOXOAUMBIX YCIOBHMA
3HaHUs (pyHOAMEHTANBHBIX |AJIs KYJBTHBHPOBAHUS Pa3IMYHBIX rpymnm
W TIPUKJIAJHBIX Pa3aesioB MHUKPOOPTaHU3MOB

JTUCIUILTUH (MOJYIeH),
OTIPEIEISIOMNX
HampaBJIeHHOCTH (POQHIIB)
MPOTrpaMMbl MarucTparypbl

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

ITK-1 Cnocoben TBOPYECKHU HCTOJB30BaTh B Hay4HOU u
MIPOU3BOACTBEHHO-TEXHOJIOTHUYECKON  JEATENbHOCTH 3HaHHUS (yHIaMEHTaJIbHBIX U
MPUKIAIHBIX pa3fesioB JUCHMIUIMH (MOZIyneil), ONpeAeNsIonuX HalpaBIeHHOCTh
(mpoduib) TporpaMMbl MaruCTPaTyphl

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus
OTIPEICTISIONINX OuHast
MEKIUCLUMIUTMHAPHBIE | (ceMecTp)
CBs3HU 1 2 3
1 [MeTarenomuka +
MHKPOOPTaHU3MOB
2 [Mukosorus +
3 |MukpoopraHu3MbI B +
CHUMOMOTHYECKUX
accouuanusax
4 |TIpakTHka o +
HaIPaBJICHHUIO
npodeccrnoHaTbHON
JIeSITeIbHOCTH




2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

JuctumuinHa «buomorust oTAENbHBIX TPYNI MUKPOOPTAaHU3MOBY» OTHOCHUTCS K 4YacTH, (OopMUpyeMOi
yYaCTHHKaMU 00pa3oBaTeIbHbIX OTHOLIEHUH, y4yeOHoro rutana OIl mo nHampasnenuto noarorosku 06.04.01
- buosnorus.

Jucuunnuna «buonorus oTnenbHbIX TPy MUKPOOPTaHU3MOBY U3ydaeTcs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 5 3.€.

Ounas: S 3.e.
Bun yueOHo# paboThI (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 180
KonrakTHas pabora 48
Jlexmmm (Jlextmm) 16
[Tpakruueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 96
OK3amMeH 36

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmel TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
1 cemectp
1 buopaznoobpasue, Joknaz
1100aIbHBIC HUIIIH
MPOKAPUOT U UX
pons B 6uocdepe, 2 14 |12
KU3HU YEJIOBEKa,
KUBOTHBIX U
pacTeHuin
2 OKcTpeMallbHO-TEp Jloxnan
MO(UIIbHBIE U
TUIIEPTEPMOPHIBHBI >l a |l
€ apxeu,
METa00TH3UPYIOIIH
€ COCIMHEHHUS CEPBI.
3 MeTaHnoOpa3yronue >l a |l Joxmnan
apxeu.
4 DKCTpEeMaJIbHO-TaJI0 Joxnan;
(buIBHBIC apXeu. 2 4 |12 KonTtponbHas
pabora
5 DKCTpeMalibHO-alu Jlokman
nodunsHbBIC U
TepMO(HIBHBIE
2 14 |12
apxeu. YHUKaJIbHas
TUHUS (PUITBI
Crenarchaeota.




6 Jlomen Bacteria. Joxman
baxrepun,
oOpa3yromue
9H/IOTCHHBIE CTIOPHI.
AKTHHOOAKTEpUH.
I11aHKTOMUIIETHI.

7 [Tapa3utusm kak Hoxkmang
o0pa3 Ku3HU
HEKOTOPBIX
OakTepwuil. 2 14|12
bakrepun - s3H110- 1
AKTOTIAPA3UTHI
OakTepuil.

8 MUKOILIa3MBl. Joxna;
2 4 |12 KonTtponbHas
pabora

Tema 1. BuopaszHooOpa3sue, r7100aJbHbIC HUIIH MPOKAPHOT M X POJIb B OHoc(epe, ;KM3HHN YeT0BeKa,
KMBOTHBIX U pactennii (ITK-1)

Jlexknus.
buopaznoobpa3zue, modanpHble HUIIN MPOKAPUOT U MX pojb B OMocdepe, KU3HU YeTOBEKa, )KUBOTHBIX M
pacteHuil. MonekyssipHble U CTPYKTYpHBIE acleKThl OpraHu3anuu apxeil. OcoOble 4epThbl, OTIMYAIOIINE
MHUKPOOPIaHU3MOB - IpecTaBuTeneil nomeHa Archaea ot unenoB takconoB Bacteria u Eucarya. CxonctBo
apxel ¢ yKapusiMH U OaKTepUsSIMHU.
IIpakTH4Yeckoe 3aHATHE.
[Tpaktuueckas padora Nel. CemuHapckoe 3aHsITHE.
1 buopaznoobpasue, rodanbHbIE HULIH TPOKAPUOT U UX pojib B OHnocdepe.
2 Posib MpOKApHOT B )KM3HU YETIOBEKA.
3 Ponb npoKapHOT B )KU3HU KUBOTHBIX U PACTEHUIA.
4 MoneKkynsipHble U CTPYKTYPHBIE aCTIEKThl OpraHU3alUK apXeu.
5 Oco0bpble uepThl, OTINYAIOIINE MUKPOOPTaHU3MOB - Apxeu, bakrepun u DyKkapHOTHI.
6 CxoacTBO apXxel C 3yKapuOThl U OaKTEPHUSIMHU.
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUNA U BOTIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIBHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENIBHOM JINTEPATYPHI;

- KOHCIIEKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JTUTEPATypOIi;

Tema 2. IkcTpeMaibHO-TepMOUIbLHBIE U THNIEPTepMOPUIIbHBIE apXer, MeTa00IU3NPYIOLIUe
COeUHEHHUSI Cepbl.
(IIK-1)
Jlekumus.
DKCTpeMallbHO-TepMO(UIIBHBIE M TUIEPTEPMO(UIBLHBIE apXeu, MeTa0OJU3UPYIOLUIUE COCIUHEHUS Cepbl
(pumer Crenarchaeota m Euryarchaeota). ®wnorenus apxed, MeTaOOJM3UPYIOMIUX COCIUHEHHS CEPHI C
Y4ETOM HBOJIIOLMU MHKPOOHOTrO cepHoro nukia. Pacrmpoctpanenue B mpupone. ['maporepmel, kak mecra
oOuTaHUSI KpeHApXeoT M 3yKapHoT. JKu3Hp B accolMalMy ¢ dyKapuoTaMH U MPEACTABUTENSMHU JOMEHa
Bacetria. CpaBHuTenpHas xapaktepucTtrka kinaccoB Euryarchaeota kmacc Thermoprotei, Thermococci u
Archaeoglobi. Ocobennoctn MopdooTUH U pa3MHOXKEHUS; nomuMophu3mM. OuOpuLIEl 1 WX QYHKIUU.
VYnbpTpacTpykTypa W XUMHUYECKHH cocTtaB S-cioeB. MemOpannslii anmapar. CoctaB JumuaoB. [eHOM.
[Tnasmunel. Bupycel. PaznooGpasue ¢opm mertabonmsma. CrnocoOHOCTh K aBTOTPOPHUH, JTUTOTPOGUH,
MHUKCOTPO(HUH, a3pOOHOMY M aHA3POOHOMY JBIXaHHIO, OPOKECHHUIO.

IIpakTH4eckoe 3aHATHE.
[Tpaktuueckas padora No2. CeMuHapCcKoe 3aHITHE.



1 ’Ku3ub npu TemMneparype BbIlIe TOUYKHA KUTIEHUS BOJIBI.
2 DkerpemansHas anunodbuaus (pH 0,5).
3 IIpennonaraeMble MEXaHU3MBbI TEPMOCTAOMILHOCTH.
4 Teoxumuueckas IeATEIbHOCTD.
5 Yuactue B KpyroBOpOTE CEpBI, JKeJe3a, a30Ta.
6 IlepcneKTUBBI UCMIOIB30BAHUA.
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUN U BOIIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIBHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENIBHOM JINTEPATYPHI;

- KOHCIIEKTHPOBAaHNE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JTUTEPATypOIi;

Tema 3. Meranoopa3ywomue apxeun. (IIK-1)
Jlekumus.

MeranoOpazyromme  apxen  (pmma  Eucaryaeota.  Kmaccel:  Methanobacteria,  Methanococci,
Methanomicrobia, Methanopyri). Cucremarnueckoe NOJOKEHHE MeTaHoapxed B goMeHe Archaea, ux
MHOrooOpasue u TakcoHoMmHs. Mopdomorus. YapTpacTpykTypa KJIETKH. ['a30Bble BaKyoOJM, 3allacHbIC
BemiectBa. CTpoeHHE U XUMHUYECKH cocTaB S-cimoeB. JKryTtuku, xemoTakcuc. OpraHuzanus
rIa3MaTudeckoit MemOpansl. JIumuapl. Opranu3aiiys reHoMa U CTPYKTypa TeHOB MeTaHoapxei. [lmasMuap.
VYenoBust pocta metaHoapxei (otHomenue k O2, temmeparype, pH, ncrouHukam azora, cepel U T.IL.).
OkcTpemMalibHO TanoduibHble MeTaHoapxeu. CTparerus ajJanTaldd MeETaHOApXed K MOBBILICHHOMY
conepkannio NaCL B wMecrtax oOutanus. [myOokoBogHbie MeTaHoapxew, pactymme mpu 1100C.
MeTtabonu3m MeTaHoapxei, 0OUTAIONMIMX B pa3nyHbIX SKoHUIIaX. CyOcTpaThl 11 pOCTa U METaHOTEHe3a.
Oranbel MeTaHOTeHe3a, KOPepMeHThl U KOo(aKTOphl, y4acTBYyIOIIMe B MeTaHorenese. CBoeoOpasue myTeit
¢dukcaruu CO2. BoccTraHoBieHHE MOJICKYISIpHOHM cepbl 1 oOpazoBanune CO. Apeansl pacpoCTpaHEHHUS.

IIpakTH4Yeckoe 3aHATHE.
[Tpaktuueckas padora Ne3. CemMuHapcKoe 3aHsITHE.

1 Acconmanumn MeTaHoapxel ¢ MPOCTEHIINMU, TEPMUTAMH, PHIOAMHU, MOJUTFOCKAMHU U IPYTUMHU
JYKapUOTaMH.

2 VYyacTtre MeTaHoapxel B Me30()UIbHBIX U TEPMOPHILHBIX KOHCOPLUYMAaX.
3 Ponp MeTaHOapXxei B aHA3POOHOM Pa3I0KEHUH OPraHUIECKUX BEIECTB.
4 Tpodudeckue cBsI3U B METAHOTEHHOM COOOIIECTBE.
5 Ilytu oOpazoBaHust MeTaHa B IPUPOJIE.
6 I[IpumeHeHne B OMOTEXHOJIOTHH.
7 Tlomyuenue ra3000pa3HOro TOIIMBA U BUTaMuHa B12.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUN U BOTIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIHHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI;

- KOHCIICKTHPOBAaHUE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JIUTEPATypOIi;

Tema 4. IkcTpeManbHo-ranopuibHbie apxen. (ITIK-1)
Jlekumus.



OkctpeManbHo-ranouiabHble  apxen  (puma  Euryarchaeota xiacc  Halobaeteria).  Ilomoxkenue
SKCTpeMalIbHO-TaIOo(PUIBHBIX apxel B noMmeHe Archaea m uX (QuiIOreHeTHYECKas CBSI3b C METAHOAPXESIMHU.
CBoeoOpa3ue 5SKOJOTMYECKUX HHII, 3aHUMAEMbIX HKCTpeMalbHO-TaJo(pUiIbHBIME apXxesiMu. MoHHas
KOMIIO3MIIMSI SKOTOIOB, 3aCEseMbIX apXesiMH. Pollb OTHOBAJIEHTHBIX M IByXBAJICHTHBIX KATHOHOB B KH3HU
HKCTPEMANIbHBIX TaUIOQWIOB M CTpaTerdsl MX aJanTalid K YCJIOBHUSAM IOBBIIICHHOH COJICHOCTH.
MHoroo0pasue 3KcTpemManbHO-Tado(uiIbHbIX apxei. HeoOblunas ¢opma KieTok. YIbTpacTpyKTypa H
XMUMHUYECKUI cocTaB S-crmoeB. ['a3oBble Bakyonum M 3amacHble BemiecTBa. OCOOCHHOCTH Pa3sMHOMKEHHSL.
[Moxosiuecst popmbl. Lluromnazmaruueckas memOpana. CioxHblii coctaB OenkoB. OcoOble MeMOpaHHbIE
Tunuasl. Pazanuus B cTpoeHUH MeMOpaHHBIX JUIUIO0B Y eiTpoduioB u ankanodunoB. Moaenb CTpOCHUS
[UTOIIA3MATHYECKOM MeMOpaHbl - '"3acTexka-moiHus". OCOOCHHOCTH CTpoeHHs reHoMma. [lmasMusl.
@aru. Puzmonorus u MerabonmuszMm. lamoumuel W MexaHu3M ux jaedcTBus. Ksasu-dororpodus y
AKCTpEMaNIbHO-TaO(PUIbHBIX apxel. POTOAKTUBHBIC PETHHAILCOAEPIKAIINE NMUTMEHTHI, UX CTPOEHHE U
byHKIIH (OaKTEPUOPOIOTICHH, TaIOPOIONICHH, (HOOOPOAOTICHH, CEHCOPHBIN POOIICHH, apXEOPOAOIICHH).
CBero3aBucuMasi MPOTOHHAsE MOMIIAa. MeECTO 3KCTpPEMalbHbIX TaNIOQHIOB B COBPEMEHHOM MUKPOOHOM
cucreMe. YdyacTHe B KpYroBOpOTE€ OMOT€OXMMHUYECKHUX SJIEMEHTOB B mpupone. IIpakTuiyeckue acreKThl
MCTIOJIb30BaHMSL.
IIpakTH4Yeckoe 3aHATHE.
[TpakTuueckas padora Ne4. CemuHapcKoe 3aHITHE.
1 DkcrpemanbHo-ranoduasHble apxeu (puna Euryarchaeota kinace Halobaeteria).
2 Cpoeobpasue 3KOJOTHYECKUX HUII, 3aHUMAEMBIX 3KCTPEMaIbHO-Tal0(WIBHBIMU apXEsSIMHU.
3 Ponb 0JHOBAJICHTHBIX U IByXBAJICHTHBIX KATHOHOB B )KM3HU IKCTPEMATbHBIX TAIIO(UIOB U
CTpaTerysi UX aJanTaliy K YCIOBHUSIM MOBBIIIEHHON COJIEHOCTH.
4 MHoroo0pasue dKCTpeMalbHO-TATO(DUIBHBIX apXeH.
5 VYapTpacTpyKkTypa U XUMUYECKUN COCTaB S-CIIOEB.
6 T'a3oBbIe BakyosIH U 3arnacHble BemecTBa. OCOOCHHOCTH Pa3MHOKECHHUS.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
- MPOpabOTKa KOHCIIEKTOB JICKIIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSTEIIbHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTEBHOM JTUTEPATYPHI;
- KOHCIIEKTUPOBAaHUE MaTepUaIOB, pab0Ta CO CIIPAaBOYHOM JTUTEpaTypoOii;

Tema 5. IkcTpeManbHO-aUA0PUIbLHbIEC U TePMOUIbHBbIE apXed. YHUKAJIbHASA JUHUSA PUiIbl
Crenarchaeota. (IIK-1)
Jlekumus.
DKcTpeMalibHO-aruaopmibHbIe U TepModmibHbie apxen (duma Euryarchaeota, xmacc Thermoplasmata).
Apxen, HE WMEIOUIME KIETOYHON cTeHKHn wu3 poaoB Thermoplasma, Ferroplasma, Ferromonos.
OCOOEHHOCTH XHMHYECKOTO COCTaBa IMTOIIA3MaTHYCCKOM MeMOpaHbl. YCTOMYHMBOCTH K JEHCTBUIO
bu3uKo-xuMudecknx (HakTopoB. Mopdosorus, MUTOIOTHs, Pa3MHOKECHHE, (DU3UOIOTHS W METa0O0IHU3M.
Pon Picrophilus. IIpenmonaraemMpie MexaHU3MBI all0CTAOMIBHOCTH. [ pynma GaHTOMHBIX apXei U3 MecCT
oOuTaHWsi ¢ HU3KOH W yMmepeHHou Temneparypord (ot -1,50 mo 280C). VYHukambHas JIUHUS (DUITBI
Crenarchaeota.
IIpakTnyeckoe 3ansATHE.
[Tpaktudeckas pabora Ne5. CeMuHapckoe 3aHsATHE.
1 Pon Picrophilus. IIpennonaraembeie MEXaHU3MBbI alldI0CTAOMITHBHOCTH.
2 I'pynma ¢paHTOMHBIX apXeil U3 MecT OOMTaHUs C HU3KOW U yMEepeHHOH TeMiiepatypoii (ot -1,5 1o
28C).
3 VuukanwsHas auHus ¢uiiel Crenarchaeota
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
- mpopaboOTKa KOHCIIEKTOB JIEKIIUN U BOMPOCOB, BEIHECEHHBIX HA CAMOCTOSTEIHPHOE U3yUYE€HHUE OCHOBHOU U
JIOTIOJTHUTEIPHOM JINTEPATYPHI,
- KOHCTICKTHPOBAHHE MaTepUaoB, paboTa co CIpaBOYHON TUTEPATYPOK;



Tema 6. lomen Bacteria. bakrepun, o0pasywiune 3HI0reHHbIe CIIOPbl. AKTHHOOAKTEPHUH.
Inankromunersl. (ITK-1)
Jlekumus.

Bakrepun, oOpasyromme sHAOTEHHBIE criophl. OmnpeneneHue MOHATUS "IHpocropa". I'paHunbl U1 00beM
IPYIIBl MOHOCIIOPOBBIX TPaMIOJIOKHUTEIBHBIX OakTepuii, oOpa3yroniux sSHAoreHHble crophl: Bacillus,
Clostridium, Paenibacillus, Ampnibacillus, Marinobacillus, Sporolactobacillus, Halobacillus, Lentibacillus,
Anoxybacillus, Acidithiobacillus, Geobacillus, Sporosarsina, Thermoactinomyces, Desulfosporinus,
Oscillospira, Arthromitus u ap. I'panuiibl 1 00beM TPyIITEI MOHOCTIOPOBBIX TPAMOTPHUIIATEIBHBIX OaKTEpHid
C SHJIOTEHHBIM criopoobpaszoBanueM (p.p. Sporomusa, Sporohalobacter, Acetonema, Orenia, Heliobacillus,
Heliobacterium u np.). IlomucnopoBeie OakTepuu, oOpasyronme or 2 10 9 sHjgocmop B kieTke (p.p.
Clostridium, Anaerobacter, Methabacterium, Epilopiscium wu nap.). IlomoxxeHue cropooOpa3yrommux
OakTepuil B CHCTEME IMPOKAPUOT M HX (UIOTEHETUYeCKHe CBSA3M. [umore3sl O MPOUCXOKICHUH
CIOCOOHOCTH K PHJIOTEHHOMY CIOPOOOpA30BaHUIO BHYTPU (PUIETHUECKUX JTUHUI TPaMIOIOKHUTEIbHBIX U
IrpaMOTPHUIIATENIBHBIX OakTepuii. PasHOoOOpa3ne Mopdosioruu, IUTOJIOTHH, TUIIOB METab0IM3Ma, CIIOCOO0B
pasMHOXeHHUsI OakTepHil ¢ HSHAOTEHHBIM CIOpooOpa3zoBaHHEM. OKOHMILIM, 3aHUMaeMble OaKTepUsSMU,
00pa3yoIMMU HSHAOT€HHBbIE CIOPBl. JHIOCIOPHI: CTpaTeruss BBDKUBAEMOCTH Oakrepuil. DakTopsl,
MHAYLUUPYIOIIUE MPOLECC SHIAOTEHHOTO CHOpOOOpa3oBaHUs Yy MPOKAPUOT. 3HAYEHUE IYPUHOBBIX
HYKJICOTHIOB B MHUIMALUU CIIOPOreHe3a. DHJOTEHHOE CHOopoOoOpa3oBaHuME OCOOBIM THUI KIETOYHOU
muddepennnannu npokapuot. Ctaauu cnopooOpa3zoBaHUsI - CIIOXKHAS LIEMb B3aUMOCBSI3aHHBIX MPOLIECCOB:
TCHETHYECKUX, ITUTOJOTHUECKUX, (U3HOI0r0o-0noXuMuueckux. OCoOOEHHOCTH CTPOEHHUS CHEIUpUIECKUX
CTPYKTYp CHOp: KOPTEKC, HK30CIOPUYM, Ta30Bble KOJMAuKH, BBIPOCThL. WX QyHKIMU. DHIOTEHHOE
cropooOpa3oBaHWE - TMPOIECC PA3MHOXKEHHSI TIOJUCIOPOBBIX Oaktepmit. Crnenuduyueckuidl  THI
BHYTpHUKJIEeTOUHON muddepenniupoBkr y Arthromitus moniliformis ¢ 3HAOT€HHBIM CIOPOOOPA3OBAHHEM.
MosekynsipHble MEXaHU3MBI MpoIecca SHAOTCHHOTO criopoobpaszoBanus. [1nazmuasl u croporenes. 3penas
criopa, ocoOeHHOCcTH ee Mopdoioruu u crtpoeHus. [loBpexnaroniyie W penapaTuBHbIE MEXaHU3MBI Y
OaKTepHANTBHBIX CIIOP. YCTOMYMBOCTH HHAOCTIOP K PsAy HEONIaronmpuaTHBIX BozaehcTBuid. Craauu U
ITyCKOBOM MEXaHM3M Ipoliecca MpopacTaHus SHI0CIIOP.

MynbTUBapUaHTHOCTh IMKJIA Pa3BUTHSI CHOPOoOpasyromux Oaktepuil. MaKpOLMKINYECKOe pa3BHUTHE.
MUKpOIUKINYECKUH CIIOpOreHe3. AJIBTEPHATUBHBIA CIIOPOOOPA30BAaHUIO MYTh COXPAHECHHS TOIMYJISIIHI
cropooOpa3yromux 0akTepuid B SKCTPEMaIbHBIX YCIOBUAX O0pa30BaHHUE IUCTOMOMIOOHBIX pePpakTOPHBIX
nokosimuxcst popm. AxtuHOOakTepuu. TakcoHomus u QuimoreHus. OIHOKIETOUHbIE M MHIIETUAIbHBIE
(bopMBbI; UX cpaBHUTENbHAsA XapakTepuctuka. Crenuduyeckrue 4epTol. Y4yacTHe B KPYTOBOPOTE BEILLECTB B
ounocdepe. [IpumeHeHne B OMOTEXHOIOTHH.

IIpakTH4eckoe 3aHATHE.
[Tpaktuueckas padora Ne6. CeMmuHapCcKoOe 3aHITHE.
1 bakrepuu, oO6pa3yromye YH10TeHHBIE CIIOPHI.

2 TlomucnopoBbie 6akTepun, oopaszyrommue oT 2 10 9 3rmocnop B kietke (p.p. Clostridium,
Anaerobacter, Methabacterium, Epilopiscium u np.).

3 Ilonoxenue ciopooOpa3yronux 0akTepuil B CUCTEME MPOKAPHOT U UX (PUIIOTCHETHYECKUE CBSI3H.
4 MynbTUBAapUAHTHOCTH LIMKJIA PA3BUTHS CIIOPOOOPA3YIOIIUX OAKTEPHIA.
5 AxtuHOOakTepuu. TakcOHOMUS U (PUITOTCHHS.

6 OnHOKIJIETOUHBIC U MULIEIHATIbHbBIE (POPMBI; UX CPAaBHUTENIbHAS XapakTepucTrka. Creruduueckue
YEepPTHL.

7 Yuactue B KpyroBopoTe BemiecTB B obuocgepe. [Ilpumenenne B OMOTEXHOIOTHH.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

- MPOpabOTKa KOHCIIEKTOB JICKIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSTEIIbHOE N3yUeHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JINTEPATYPHI;

- KOHCTICKTHPOBAHHE MaTepUaoB, paboTa co CIpaBOYHON TUTEPATYPOK;

Tema 7. [Iapa3zuTusm Kak o0pa3 »KM3HU HEKOTOPbIX OakTepuil. bakTepum - 3H10- U IKTONAPAZUTHI
o0akrepuid. (ITK-1)
Jlekumus.



[Tapasutuzm Kak o00pa3 JKM3HM HEKOTOPBIX OakTepuil. XapakTepHble OCOOEHHOCTH MHUKPOOHOTO
napazutuzmMa. Kpyr NmOTeHIMalbHBIX XO035€B Mapa3uToB. PasHble BUIBI Mapa3uTu3Ma (BHEKJIETOUHBIMH,
BHYTPHUKJICTOYHbIH, (haKyIbTaTUBHBINA, OOIUTaTHBIN, CIyYaiHbIH, TOCTOSHHBINA, BPDEMEHHBIH, HOCUTEIBCTBO
u T.11.). [loHsATHE "IBONIOLIMOHHON MyApPOCTH" MapasUTapHbIX CUCTEM. [IMHAMUYHOCTh B3aHMOOTHOILIEHUN
napasuTa U XO3siMHA. DKOJIOTHYECKask poiib MapasuTu3Ma. bakrepuu - 3HI0- U SKTOMApa3uThl OakTepuil u3
ponos: Bdellovibrio, Daptobacter, Micavibrio u np. TakcoHomus u punorenus. CekTp X03HCKUX KIETOK.
3aBHCHMOCTh OT XO3AMHA. PacrpocTpaHeHHWe M SKOJOTMYECKass poJib B TMPHUPOJHBIX IKOCHCTEMAX.
Ounponapasutsl poxa Bdellovibrio m Daptobacter. Ocobennoctu opranuzamuu kietku Bdellovibrio:
CTpOEHUE XryTuka, crneuuduueckas auddepeHuuanus ?mepeanero kouma?. PocT B 3aBHCHMOCTH OT
(U3UKO-XUMUYECKUX YCIIOBHM Cpefpl. DHepreTuyeckas NPOAYKTUBHOCTh MapasuTa. LIuki pa3BuTHA
Bdellovibrio: araka, mpukpermieHue, BHYTPHUKIECTOUHOE Pa3sMHOKEHHE W BBIXOJ M3 KIETKH ? XO3SMHA.
dakropsl, omnpenesone 3PPEKTUBHOCTh 3TUX MporeccoB. OTIMYUTENbHBIE YepThl MeTaboIu3Ma IMpH
pocTe B KJIeTKaxX X03suHa. DKTonapasuTsl: p.p. Micavibvrio, Ensifer, Vampirococcus, Vampirovibrio. Kpyr
x03sieB. OcoOeHHOCTH LHMKIOB pa3BuTHs. HeoObruublii mapasur wu3 poma Kaistia, mposBisromuit
CIOCOOHOCTD K KTO- U SHJONAPA3UTH3MA B 3aBUCUMOCTH OT aTaKyeMOM >KePTBBI.
IIpakTn4yeckoe 3ansATHE.
[TpakTudaeckast pabota No7. CeMuHapCKoe 3aHITHE.
1 ITapa3uTtusm kak oOpa3 KU3HU HEKOTOPBIX OaKTepHUH.
2 JInHAMMYHOCTh B3aUMOOTHOILIEHUH MMapa3nuTa U XO3siMHa.
3 Dkosioruyeckas poJib napa3zuTu3Ma.
4 Dunonapasutsl poaa Bdellovibrio u Daptobacter.
5 Ocob6ennoctu opranu3anuu kietku Bdellovibrio: cTpoenue xrytuka, cierupuyeckas
nuddepennmarnys "mepeagHero Koxnma'.
6 OTnnuuTenbHbIE YePThl META0O0IN3Ma IIPU POCTE B KJIETKaX XO35IMHA.
7 Oxromapasutsl: p.p. Micavibvrio, Ensifer, Vampirococcus, Vampirovibrio.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
- MPOpabOTKa KOHCIIEKTOB JICKIMI U BOIIPOCOB, BEIHECEHHBIX Ha CAMOCTOSTEIIbHOE N3yUeHHE OCHOBHOW U
JOTIOJTHUTENBHOM JTUTEPATYPHI;
- KOHCIIEKTHPOBAHUE MaTepHaIOB, pab0Ta CO CIIPAaBOYHOM JTUTEPaTypoOii;

Tema 8. Mukomiaazmsl. (ITK-1)

Jlexknus.

Muxoriazmbl. OUIIOTeHUs] ¥ TAKCOHOMHUSI MUKOILIIa3M: TEPMUHOJIOTHYECKHE TPOOIeMbl B KJIaCCH(PHUKALINY.
'unoTe3pl 0 MPOUCXOXKICHUM MHKOMIa3M. DuiioreHeTHdeckrue OTHOLICHHWsS BHYTpH kiacca Mollicutes.
OcobenHoct MOP(OIOTUU U CIIOCOOBI pa3MHOXKEHUS: OMHApHOE JEJICHUE, MTOYKOBaHHE, (parMeHTalus.
[ToHATHE O MUHUMATBHBIX PEIPOAYKTUBHBIX TenaxX. CKob3sIIas MoaBMXHOCT Mycoplasma. Mexanusm u
TUIBI TIOBMXHOCTH CITUPOIIA3M: BpAIIECHUE BOJIb MPOIOJIBHON OCH, (hIeKcHpyloliee IBUKEHUE U T.II.
CTpykTypbl, oOecneuuBaroIiie TOABWXKHOCTE M €€ (YHKUMOHAJbHOE 3HayeHHe. PeoTakTuyeckoe
noserenne Mycoplasma. Llutonornueckue ocoOeHHOCTH MukoriasM. CTEpUHBI U KapOTHHOMIBI B
MeMOpaHax MHUKOIIa3M U X (GyHKuuu. OCOOEHHOCTH CTPOSHHS TeHOMA: HYKJICOTHIHBIN COCTaB, pa3Mephl.
[Tna3muasl. ®Ousuonorus u Mmeraboiau3Mm. PocT B 3aBUCUMOCTH OT (PU3UKO-XUMHUECKHUX (DAaKTOPOB.
[TorpeOHOCTH B mUTaTeNbHBIX BemecTBax. CrocoObl MOMYyYEHHS SHEPruH. DKOJIOTUS U OMOIOrHyecKas
poib MuKoIUIasM B mpupozae. PacmpocrpaneHue B okpyxkawowmei cpene. Ilapasutusm. IlatoreHnbie
MUKOIUIa3Mbl pogoB Mycoplasma, Ureaplasma. Ilytu mepegaun MukoruiasMeHHBIX HHGpekuuil. dakTopbl
naroreHHOCTH. Ilarorenes. Dnunemuonorus. MexaHu3mbl, 00eCIIEUNBAIOIINE JUTUTEIBHYIO MTEPCUCTEHIINIO
MUKOIUIa3M B OpraHu3Me Xo3siuHa. OUTONnaToreHHble MUKOIUIa3Mbl M MX B3aMMOJICHCTBHE ¢ MEMOpaHHBIMU
CTPYKTypaMH KJIETOK X03s€B. IlepeHOCUMKH (HUTOMATOreHHBIX MHKOIIasM. Bupycel. CanpoduTtHbie
MUKOIUIa3Mbl U3 poma Metallogenium. Mopdonoruueckne ocoOeHHOCTH U pa3BuTHE. CrnocoOHOCTH
OKUCJIATH ABYXBaJIeHTHbIE coequHeHns Fe u Mn. @U3H0I0rH4eCKUii CMBICT 3TOTO SIBJICHUS.

IIpakTnyeckoe 3ansATHE.
[Tpaktuueckas pabora Ne§. CemuHapckoe 3aHsTHE.
1 dunoreHus ¥ TAKCOHOMMS MUKOIUIa3M: TEPMUHOJIOTHYECKHE TPOOIEMBI B KJIACCU(PUKALINY.
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2 Tunore3sl 0 MPOUCXOKICHUHA MUKOILIAa3M.
3 IluTomorm4yeckue 0COOCHHOCTH MUKOTLIA3M.
4 Tlytu nmepenayu MUKOIIJIa3MEHHBIX HH(eKnid. DakTopbl HATOTeHHOCTH.
5 Tlarorenes. DMUIEeMUOIOTHA.
6 CanpodurHbie MUKOIUIA3MBI U3 pona Metallogenium.
7 Mopdonornyeckre 0COOEHHOCTH U pa3BUTHE.
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.

- MpopabOTKa KOHCIIEKTOB JIEKIIUN U BOIIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIBHOE N3yUYE€HNE OCHOBHOM U
JIOTIOJIHUTENIBHOM JINTEPATYPHI;

- KOHCIIEKTHPOBAaHNE MaTepUAIIOB, paboTa CO CIIPAaBOYHOM JTUTEPATypOIi;

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

1 cemectp
* mocemaeMocTs — 10 0auIoB
*  TeKyumi KoHTpoisb — 40 OannoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha ’Kk3aMeHe: He Oosnee 30 OamioB

Pacrnipenenenre 6aJiioB 10 3aaHMSIM:

No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB

/ cpe3sl




Buopaznoobpas
He, I100aIbHbIE
HUIIH
MPOKAPUOT U UX
poJb B
ouocdepe,
KUIHU
YeI0BeKa,
JKHUBOTHBIX U
pacTeHui

Hoxnan

5 0aJIJIOB — CTYIEHT IPaMOTHO BBICTPAMBAET JIOTUKY CBOETO JTOKJIaJa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
ONHUpasCh Ha PE3YyIbTaThl TEOPETHUUECKUX U  SMIHUPUUYECKUX
WCCIICIOBAHUN COBPEMEHHOM COIMOJIOTUH OOpa30BaHUS MOCIICAHUX
3-5 ner, NEMOHCTPUPYET OpUTHHAIbHBIE HAXOJKU B PEIICHUU
MPOOIIEMBI, HaMEUCHBI MEePCIEKTUBBI HCCTICIOBaHNUS,
MPOJAEMOHCTPUPOBAHBI ~ XOPOIIME  OpParOpCKHe  CIOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAUeHd  MONYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HAa JOTMOIHUTEIBHBIEC BOIPOCH

4 Gamna - CTYIEHT TPaMOTHO BBICTPAMBAET JOTHKY CBOETO JOKJIa/aa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCICAOBaHUS,
ONHUpasCh Ha PE3yJAbTaThl TEOPETHUCCKUX WU OSMIHUPUYECKUX
WCCJICIOBAHUH COBPEMEHHOM COIMOJIOTUH 00pa30BaHUs MOCICTHUX 5
JIET, IEMOHCTPUPYET OTAEIbHBIC OPUTHHATBLHBIC HAXOAKU B PEIICHUU
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OTICIbHBIMU
MITPUXAMH, NPOJECMOHCTPUPOBAHBI XOpollue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJIYYCHHBIX Pe3yJbTaToB. J(aHbI rpaMOTHBIC OTBETHI HA OTACIIbHEBIC
JOTIOJTHUTENbHBIEC BOIPOCHI

3 Oayra - JIOTHKA BBICTYIJICHHS B OTACIBHBIX MECTaX HapyIIaeTCs,
TeMa WCCIEAOBAHUSI PACKPBIBACTCS, ONHUPAsCh HA PeE3yJIbTaThl
TEOPETHUUECKUX HCCIIECAOBAHUM COBpPEMEHHOM COIIMOJIOTUU
oOpa3oBanuss mocienHux 10 JeT, OTCYTCTBYIOT OpHUTHMHAIBHBIC
HaXOIKA B PEUICHHH TMPOOJIEMbI, TEPCHCKTUBBI HCCICOBAHUS
HaMEUYEeHBl IMYHKTUPHO, MPOAEMOHCTPUPOBAHBI CPEIHUE OPATOPCKUE
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIUeH
MOJTyYEHHBIX PE3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOYHEHUS.

2 Oaina — TpEICTaBICHHBIC pPE3yJabTaThl B Macce CBOCH HE HOBBI,
OTBET MPECTABIISCT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIBHEIC
OTBETHI Ha JIONOJTHUTEIHHBIC BOIIPOCH! TPEOYIOT YTOYHCHUS

1 6amt - mpecTaBICHHBIC PE3yAbTaThl B MacCE CBOCH HE HOBBI, OTBET
MPEJICTABISIET COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI Ha JOMOJIHUTEIbHBIC BOIPOCHL.
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DKCTpeMalbHO-
TepMO(UITbHEIE
"
runeprepModui
bHBIC apXeH,
METa00IH3UPYIO
e
COCAMHEHHUS
CepHL.

Hoxnan

5 0aJIJIOB — CTYIEHT IPaMOTHO BBICTPAMBAET JIOTUKY CBOETO JTOKJIaJa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
ONHUpasCh Ha PE3YyIbTaThl TEOPETHUUECKUX U  SMIHUPUUYECKUX
WCCIICIOBAHUN COBPEMEHHOM COIMOJIOTUH OOpa30BaHUS MOCIICAHUX
3-5 ner, NEMOHCTPUPYET OpUTHHAIbHBIE HAXOJKU B PEIICHUU
MPOOIIEMBI, HaMEUCHBI MEePCIEKTUBBI HCCTICIOBaHNUS,
MPOJAEMOHCTPUPOBAHBI ~ XOPOIIME  OpParOpCKHe  CIOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAUeHd  MONYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HAa JOTMOIHUTEIBHBIEC BOIPOCH

4 Gamna - CTYIEHT TPaMOTHO BBICTPAMBAET JOTHKY CBOETO JOKJIa/aa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCICAOBaHUS,
ONHUpasCh Ha PE3yJAbTaThl TEOPETHUCCKUX WU OSMIHUPUYECKUX
WCCJICIOBAHUH COBPEMEHHOM COIMOJIOTUH 00pa30BaHUs MOCICTHUX 5
JIET, IEMOHCTPUPYET OTAEIbHBIC OPUTHHATBLHBIC HAXOAKU B PEIICHUU
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OTICIbHBIMU
MITPUXAMH, NPOJECMOHCTPUPOBAHBI XOpollue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJIYYCHHBIX Pe3yJbTaToB. J(aHbI rpaMOTHBIC OTBETHI HA OTACIIbHEBIC
JOTIOJTHUTENbHBIEC BOIPOCHI

3 Oayra - JIOTHKA BBICTYIJICHHS B OTACIBHBIX MECTaX HapyIIaeTCs,
TeMa WCCIEAOBAHUSI PACKPBIBACTCS, ONHUPAsCh HA PeE3yJIbTaThl
TEOPETHUUECKUX HCCIIECAOBAHUM COBpPEMEHHOM COIIMOJIOTUU
oOpa3oBanuss mocienHux 10 JeT, OTCYTCTBYIOT OpHUTHMHAIBHBIC
HaXOIKA B PEUICHHH TMPOOJIEMbI, TEPCHCKTUBBI HCCICOBAHUS
HaMEUYEeHBl IMYHKTUPHO, MPOAEMOHCTPUPOBAHBI CPEIHUE OPATOPCKUE
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIUeH
MOJTyYEHHBIX PE3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOYHEHUS.

2 Oaina — TpEICTaBICHHBIC pPE3yJabTaThl B Macce CBOCH HE HOBBI,
OTBET MPECTABIISCT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIBHEIC
OTBETHI Ha JIONOJTHUTEIHHBIC BOIIPOCH! TPEOYIOT YTOYHCHUS

1 6amt - mpecTaBICHHBIC PE3yAbTaThl B MacCE CBOCH HE HOBBI, OTBET
MPEJICTABISIET COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI Ha JOMOJIHUTEIbHBIC BOIPOCHL.
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MeTtanoOpazyro
U apXeH.

Hoxnan

5 0aJIJIOB — CTYIEHT IPaMOTHO BBICTPAMBAET JIOTUKY CBOETO JTOKJIaJa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
ONHUpasCh Ha PE3YyIbTaThl TEOPETHUUECKUX U  SMIHUPUUYECKUX
WCCIICIOBAHUN COBPEMEHHOM COIMOJIOTUH OOpa30BaHUS MOCIICAHUX
3-5 ner, NEMOHCTPUPYET OpUTHHAIbHBIE HAXOJKU B PEIICHUU
MPOOIIEMBI, HaMEUCHBI MEePCIEKTUBBI HCCTICIOBaHNUS,
MPOJAEMOHCTPUPOBAHBI ~ XOPOIIME  OpParOpCKHe  CIOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAUeHd  MONYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HAa JOTMOIHUTEIBHBIEC BOIPOCH

4 Gamna - CTYIEHT TPaMOTHO BBICTPAMBAET JOTHKY CBOETO JOKJIa/aa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCICAOBaHUS,
ONHUpasCh Ha PE3yJAbTaThl TEOPETHUCCKUX WU OSMIHUPUYECKUX
WCCJICIOBAHUH COBPEMEHHOM COIMOJIOTUH 00pa30BaHUs MOCICTHUX 5
JIET, IEMOHCTPUPYET OTAEIbHBIC OPUTHHATBLHBIC HAXOAKU B PEIICHUU
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OTICIbHBIMU
MITPUXAMH, NPOJECMOHCTPUPOBAHBI XOpollue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJIYYCHHBIX Pe3yJbTaToB. J(aHbI rpaMOTHBIC OTBETHI HA OTACIIbHEBIC
JOTIOJTHUTENbHBIEC BOIPOCHI

3 Oayra - JIOTHKA BBICTYIJICHHS B OTACIBHBIX MECTaX HapyIIaeTCs,
TeMa WCCIEAOBAHUSI PACKPBIBACTCS, ONHUPAsCh HA PeE3yJIbTaThl
TEOPETHUUECKUX HCCIIECAOBAHUM COBpPEMEHHOM COIIMOJIOTUU
oOpa3oBanuss mocienHux 10 JeT, OTCYTCTBYIOT OpHUTHMHAIBHBIC
HaXOIKA B PEUICHHH TMPOOJIEMbI, TEPCHCKTUBBI HCCICOBAHUS
HaMEUYEeHBl IMYHKTUPHO, MPOAEMOHCTPUPOBAHBI CPEIHUE OPATOPCKUE
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIUeH
MOJTyYEHHBIX PE3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOYHEHUS.

2 Oaina — TpEICTaBICHHBIC pPE3yJabTaThl B Macce CBOCH HE HOBBI,
OTBET MPECTABIISCT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIBHEIC
OTBETHI Ha JIONOJTHUTEIHHBIC BOIIPOCH! TPEOYIOT YTOYHCHUS

1 6amt - mpecTaBICHHBIC PE3yAbTaThl B MacCE CBOCH HE HOBBI, OTBET
MPEJICTABISIET COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI Ha JOMOJIHUTEIbHBIC BOIPOCHL.
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DKCTpeMalbHO-
ranouibHbIe
apxeu.

Hoxnan

5 0aJIJIOB — CTYIEHT IPaMOTHO BBICTPAMBAET JIOTUKY CBOETO JTOKJIaJa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
ONHUpasCh Ha PE3YyIbTaThl TEOPETHUUECKUX U  SMIHUPUUYECKUX
WCCIICIOBAHUN COBPEMEHHOM COIMOJIOTUH OOpa30BaHUS MOCIICAHUX
3-5 ner, NEMOHCTPUPYET OpUTHHAIbHBIE HAXOJKU B PEIICHUU
MPOOIIEMBI, HaMEUCHBI MEePCIEKTUBBI HCCTICIOBaHNUS,
MPOJAEMOHCTPUPOBAHBI ~ XOPOIIME  OpParOpCKHe  CIOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAUeHd  MONYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HAa JOTMOIHUTEIBHBIEC BOIPOCH

4 Gamna - CTYIEHT TPaMOTHO BBICTPAMBAET JOTHKY CBOETO JOKJIa/aa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCICAOBaHUS,
ONHUpasCh Ha PE3yJAbTaThl TEOPETHUCCKUX WU OSMIHUPUYECKUX
WCCJICIOBAHUH COBPEMEHHOM COIMOJIOTUH 00pa30BaHUs MOCICTHUX 5
JIET, IEMOHCTPUPYET OTAEIbHBIC OPUTHHATBLHBIC HAXOAKU B PEIICHUU
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OTICIbHBIMU
MITPUXAMH, NPOJECMOHCTPUPOBAHBI XOpollue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJIYYCHHBIX Pe3yJbTaToB. J(aHbI rpaMOTHBIC OTBETHI HA OTACIIbHEBIC
JOTIOJTHUTENbHBIEC BOIPOCHI

3 Oayra - JIOTHKA BBICTYIJICHHS B OTACIBHBIX MECTaX HapyIIaeTCs,
TeMa WCCIEAOBAHUSI PACKPBIBACTCS, ONHUPAsCh HA PeE3yJIbTaThl
TEOPETHUUECKUX HCCIIECAOBAHUM COBpPEMEHHOM COIIMOJIOTUU
oOpa3oBanuss mocienHux 10 JeT, OTCYTCTBYIOT OpHUTHMHAIBHBIC
HaXOIKA B PEUICHHH TMPOOJIEMbI, TEPCHCKTUBBI HCCICOBAHUS
HaMEUYEeHBl IMYHKTUPHO, MPOAEMOHCTPUPOBAHBI CPEIHUE OPATOPCKUE
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIUeH
MOJTyYEHHBIX PE3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOYHEHUS.

2 Oaina — TpEICTaBICHHBIC pPE3yJabTaThl B Macce CBOCH HE HOBBI,
OTBET MPECTABIISCT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIBHEIC
OTBETHI Ha JIONOJTHUTEIHHBIC BOIIPOCH! TPEOYIOT YTOYHCHUS

1 6amt - mpecTaBICHHBIC PE3yAbTaThl B MacCE CBOCH HE HOBBI, OTBET
MPEJICTABISIET COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI Ha JOMOJIHUTEIbHBIC BOIPOCHL.

Kontpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomurcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABTYIIIUMH TEMaMU 3aHATHH.
8-10 6ayT0B — CTYIEHT BBIMOIHIII PaboTy 6€3 OMMOOK U HETOYETOB,
JIOTTYCTHIT He 00JIee OJTHOTO HeJoueTa.

6-7 6ayIOB — CTYIEHT BBITOJIHWI Pa0dOTy MOJHOCTEIO, HO JIOITYyCTHII B
Hel He 0ojiee OMHOW HErpyOoi OMMOKHM W OHOTO HEMOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJEHT NPaBWIBHO BBIMONHUI HE MEHEe IOJIOBUHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WK He Ooliee
OITHOM TPyOO# M OxHOM HETpyOO¥ OMMOKM W OIHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJIMYHN YETHIPEX-TISTH HEIOYECTOB.

2-3 Oamna — CTyOEHT TpPaBWILHO BEHITIOJHUI MEHEE IIOJIOBUHBI
paboThI, JTOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT NpaBWIBHO BBIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEJIOUETOB MIIA OoJiee 3 rpyOBIX OMIHOOK.
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DKCTpeMalbHO-
anua0(UIbHbIC
u
TepMO(UIbHEIE
apxeu.
YHuKanbHas
JIUHYS PIITBI
Crenarchaeota.

Hoxnan

5 0aJIJIOB — CTYIEHT IPaMOTHO BBICTPAMBAET JIOTUKY CBOETO JTOKJIaJa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
ONHUpasCh Ha PE3YyIbTaThl TEOPETHUUECKUX U  SMIHUPUUYECKUX
WCCIICIOBAHUN COBPEMEHHOM COIMOJIOTUH OOpa30BaHUS MOCIICAHUX
3-5 ner, NEMOHCTPUPYET OpUTHHAIbHBIE HAXOJKU B PEIICHUU
MPOOIIEMBI, HaMEUCHBI MEePCIEKTUBBI HCCTICIOBaHNUS,
MPOJAEMOHCTPUPOBAHBI ~ XOPOIIME  OpParOpCKHe  CIOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAUeHd  MONYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HAa JOTMOIHUTEIBHBIEC BOIPOCH

4 Gamna - CTYIEHT TPaMOTHO BBICTPAMBAET JOTHKY CBOETO JOKJIa/aa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCICAOBaHUS,
ONHUpasCh Ha PE3yJAbTaThl TEOPETHUCCKUX WU OSMIHUPUYECKUX
WCCJICIOBAHUH COBPEMEHHOM COIMOJIOTUH 00pa30BaHUs MOCICTHUX 5
JIET, IEMOHCTPUPYET OTAEIbHBIC OPUTHHATBLHBIC HAXOAKU B PEIICHUU
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OTICIbHBIMU
MITPUXAMH, NPOJECMOHCTPUPOBAHBI XOpollue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJIYYCHHBIX Pe3yJbTaToB. J(aHbI rpaMOTHBIC OTBETHI HA OTACIIbHEBIC
JOTIOJTHUTENbHBIEC BOIPOCHI

3 Oayra - JIOTHKA BBICTYIJICHHS B OTACIBHBIX MECTaX HapyIIaeTCs,
TeMa WCCIEAOBAHUSI PACKPBIBACTCS, ONHUPAsCh HA PeE3yJIbTaThl
TEOPETHUUECKUX HCCIIECAOBAHUM COBpPEMEHHOM COIIMOJIOTUU
oOpa3oBanuss mocienHux 10 JeT, OTCYTCTBYIOT OpHUTHMHAIBHBIC
HaXOIKA B PEUICHHH TMPOOJIEMbI, TEPCHCKTUBBI HCCICOBAHUS
HaMEUYEeHBl IMYHKTUPHO, MPOAEMOHCTPUPOBAHBI CPEIHUE OPATOPCKUE
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIUeH
MOJTyYEHHBIX PE3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOYHEHUS.

2 Oaina — TpEICTaBICHHBIC pPE3yJabTaThl B Macce CBOCH HE HOBBI,
OTBET MPECTABIISCT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIBHEIC
OTBETHI Ha JIONOJTHUTEIHHBIC BOIIPOCH! TPEOYIOT YTOYHCHUS

1 6amt - mpecTaBICHHBIC PE3yAbTaThl B MacCE CBOCH HE HOBBI, OTBET
MPEJICTABISIET COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI Ha JOMOJIHUTEIbHBIC BOIPOCHL.
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Hoxnan

5 0aJIJIOB — CTYIEHT IPaMOTHO BBICTPAMBAET JIOTUKY CBOETO JTOKJIaJa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
ONHUpasCh Ha PE3YyIbTaThl TEOPETHUUECKUX U  SMIHUPUUYECKUX
WCCIICIOBAHUN COBPEMEHHOM COIMOJIOTUH OOpa30BaHUS MOCIICAHUX
3-5 ner, NEMOHCTPUPYET OpUTHHAIbHBIE HAXOJKU B PEIICHUU
MPOOIIEMBI, HaMEUCHBI MEePCIEKTUBBI HCCTICIOBaHNUS,
MPOJAEMOHCTPUPOBAHBI ~ XOPOIIME  OpParOpCKHe  CIOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAUeHd  MONYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HAa JOTMOIHUTEIBHBIEC BOIPOCH

4 Gamna - CTYIEHT TPaMOTHO BBICTPAMBAET JOTHKY CBOETO JOKJIa/aa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCICAOBaHUS,
ONHUpasCh Ha PE3yJAbTaThl TEOPETHUCCKUX WU OSMIHUPUYECKUX
WCCJICIOBAHUH COBPEMEHHOM COIMOJIOTUH 00pa30BaHUs MOCICTHUX 5
JIET, IEMOHCTPUPYET OTAEIbHBIC OPUTHHATBLHBIC HAXOAKU B PEIICHUU
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OTICIbHBIMU
MITPUXAMH, NPOJECMOHCTPUPOBAHBI XOpollue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJIYYCHHBIX Pe3yJbTaToB. J(aHbI rpaMOTHBIC OTBETHI HA OTACIIbHEBIC
JOTIOJTHUTENbHBIEC BOIPOCHI

3 Oayra - JIOTHKA BBICTYIJICHHS B OTACIBHBIX MECTaX HapyIIaeTCs,
TeMa WCCIEAOBAHUSI PACKPBIBACTCS, ONHUPAsCh HA PeE3yJIbTaThl
TEOPETHUUECKUX HCCIIECAOBAHUM COBpPEMEHHOM COIIMOJIOTUU
oOpa3oBanuss mocienHux 10 JeT, OTCYTCTBYIOT OpHUTHMHAIBHBIC
HaXOIKA B PEUICHHH TMPOOJIEMbI, TEPCHCKTUBBI HCCICOBAHUS
HaMEUYEeHBl IMYHKTUPHO, MPOAEMOHCTPUPOBAHBI CPEIHUE OPATOPCKUE
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIUeH
MOJTyYEHHBIX PE3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOYHEHUS.

2 Oaina — TpEICTaBICHHBIC pPE3yJabTaThl B Macce CBOCH HE HOBBI,
OTBET MPECTABIISCT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIBHEIC
OTBETHI Ha JIONOJTHUTEIHHBIC BOIIPOCH! TPEOYIOT YTOYHCHUS

1 6amt - mpecTaBICHHBIC PE3yAbTaThl B MacCE CBOCH HE HOBBI, OTBET
MPEJICTABISIET COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI Ha JOMOJIHUTEIbHBIC BOIPOCHL.
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Hoxnan

5 0aJIJIOB — CTYIEHT IPaMOTHO BBICTPAMBAET JIOTUKY CBOETO JTOKJIaJa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
ONHUpasCh Ha PE3YyIbTaThl TEOPETHUUECKUX U  SMIHUPUUYECKUX
WCCIICIOBAHUN COBPEMEHHOM COIMOJIOTUH OOpa30BaHUS MOCIICAHUX
3-5 ner, NEMOHCTPUPYET OpUTHHAIbHBIE HAXOJKU B PEIICHUU
MPOOIIEMBI, HaMEUCHBI MEePCIEKTUBBI HCCTICIOBaHNUS,
MPOJAEMOHCTPUPOBAHBI ~ XOPOIIME  OpParOpCKHe  CIOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAUeHd  MONYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HAa JOTMOIHUTEIBHBIEC BOIPOCH

4 Gamna - CTYIEHT TPaMOTHO BBICTPAMBAET JOTHKY CBOETO JOKJIa/aa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCICAOBaHUS,
ONHUpasCh Ha PE3yJAbTaThl TEOPETHUCCKUX WU OSMIHUPUYECKUX
WCCJICIOBAHUH COBPEMEHHOM COIMOJIOTUH 00pa30BaHUs MOCICTHUX 5
JIET, IEMOHCTPUPYET OTAEIbHBIC OPUTHHATBLHBIC HAXOAKU B PEIICHUU
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OTICIbHBIMU
MITPUXAMH, NPOJECMOHCTPUPOBAHBI XOpollue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJIYYCHHBIX Pe3yJbTaToB. J(aHbI rpaMOTHBIC OTBETHI HA OTACIIbHEBIC
JOTIOJTHUTENbHBIEC BOIPOCHI

3 Oayra - JIOTHKA BBICTYIJICHHS B OTACIBHBIX MECTaX HapyIIaeTCs,
TeMa WCCIEAOBAHUSI PACKPBIBACTCS, ONHUPAsCh HA PeE3yJIbTaThl
TEOPETHUUECKUX HCCIIECAOBAHUM COBpPEMEHHOM COIIMOJIOTUU
oOpa3oBanuss mocienHux 10 JeT, OTCYTCTBYIOT OpHUTHMHAIBHBIC
HaXOIKA B PEUICHHH TMPOOJIEMbI, TEPCHCKTUBBI HCCICOBAHUS
HaMEUYEeHBl IMYHKTUPHO, MPOAEMOHCTPUPOBAHBI CPEIHUE OPATOPCKUE
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIUeH
MOJTyYEHHBIX PE3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOYHEHUS.

2 Oaina — TpEICTaBICHHBIC pPE3yJabTaThl B Macce CBOCH HE HOBBI,
OTBET MPECTABIISCT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIBHEIC
OTBETHI Ha JIONOJTHUTEIHHBIC BOIIPOCH! TPEOYIOT YTOYHCHUS

1 6amt - mpecTaBICHHBIC PE3yAbTaThl B MacCE CBOCH HE HOBBI, OTBET
MPEJICTABISIET COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI Ha JOMOJIHUTEIbHBIC BOIPOCHL.
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MuxkonnasMEL.

Hoxnan

5 0aJIJIOB — CTYIEHT IPaMOTHO BBICTPAMBAET JIOTUKY CBOETO JTOKJIaJa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCIICAOBaHUS,
ONHUpasCh Ha PE3YyIbTaThl TEOPETHUUECKUX U  SMIHUPUUYECKUX
WCCIICIOBAHUN COBPEMEHHOM COIMOJIOTUH OOpa30BaHUS MOCIICAHUX
3-5 ner, NEMOHCTPUPYET OpUTHHAIbHBIE HAXOJKU B PEIICHUU
MPOOIIEMBI, HaMEUCHBI MEePCIEKTUBBI HCCTICIOBaHNUS,
MPOJAEMOHCTPUPOBAHBI ~ XOPOIIME  OpParOpCKHe  CIOCOOHOCTH,
BBICTYIUICHUE  CONPOBOXKAAETCS  MpE3CHTAUeHd  MONYYCHHBIX
pe3ynbTaToB. [ paMOTHBIE OTBETHI HAa JOTMOIHUTEIBHBIEC BOIPOCH

4 Gamna - CTYIEHT TPaMOTHO BBICTPAMBAET JOTHKY CBOETO JOKJIa/aa
mo wmarepuanam pedepara, pacKpblBaeT TEMy UCCICAOBaHUS,
ONHUpasCh Ha PE3yJAbTaThl TEOPETHUCCKUX WU OSMIHUPUYECKUX
WCCJICIOBAHUH COBPEMEHHOM COIMOJIOTUH 00pa30BaHUs MOCICTHUX 5
JIET, IEMOHCTPUPYET OTAEIbHBIC OPUTHHATBLHBIC HAXOAKU B PEIICHUU
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OTICIbHBIMU
MITPUXAMH, NPOJECMOHCTPUPOBAHBI XOpollue OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIueH
MOJIYYCHHBIX Pe3yJbTaToB. J(aHbI rpaMOTHBIC OTBETHI HA OTACIIbHEBIC
JOTIOJTHUTENbHBIEC BOIPOCHI

3 Oayra - JIOTHKA BBICTYIJICHHS B OTACIBHBIX MECTaX HapyIIaeTCs,
TeMa WCCIEAOBAHUSI PACKPBIBACTCS, ONHUPAsCh HA PeE3yJIbTaThl
TEOPETHUUECKUX HCCIIECAOBAHUM COBpPEMEHHOM COIIMOJIOTUU
oOpa3oBanuss mocienHux 10 JeT, OTCYTCTBYIOT OpHUTHMHAIBHBIC
HaXOIKA B PEUICHHH TMPOOJIEMbI, TEPCHCKTUBBI HCCICOBAHUS
HaMEUYEeHBl IMYHKTUPHO, MPOAEMOHCTPUPOBAHBI CPEIHUE OPATOPCKUE
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIUeH
MOJTyYEHHBIX PE3yIbTaTOB, OTBETHI HA BOIIPOCHI TPEOYIOT YTOYHEHUS.

2 Oaina — TpEICTaBICHHBIC pPE3yJabTaThl B Macce CBOCH HE HOBBI,
OTBET MPECTABIISCT COOOM MPOCTOE 3aUNTHIBAHUE TEKCTA, OT/ICIIBHEIC
OTBETHI Ha JIONOJTHUTEIHHBIC BOIIPOCH! TPEOYIOT YTOYHCHUS

1 6amt - mpecTaBICHHBIC PE3yAbTaThl B MacCE CBOCH HE HOBBI, OTBET
MPEJICTABISIET COOOW MPOCTOE 3aYMTHIBAHME TEKCTA, CTYICHT HE
MOXET JaTh OTBETHI Ha JOMOJIHUTEIbHBIC BOIPOCHL.

Kontpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomurcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABTYIIIUMH TEMaMU 3aHATHH.
8-10 6ayT0B — CTYIEHT BBIMOIHIII PaboTy 6€3 OMMOOK U HETOYETOB,
JIOTTYCTHIT He 00JIee OJTHOTO HeJoueTa.

6-7 6ayIOB — CTYIEHT BBITOJIHWI Pa0dOTy MOJHOCTEIO, HO JIOITYyCTHII B
Hel He 0ojiee OMHOW HErpyOoi OMMOKHM W OHOTO HEMOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJEHT NPaBWIBHO BBIMONHUI HE MEHEe IOJIOBUHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WK He Ooliee
OITHOM TPyOO# M OxHOM HETpyOO¥ OMMOKM W OIHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJIMYHN YETHIPEX-TISTH HEIOYECTOB.

2-3 Oamna — CTyOEHT TpPaBWILHO BEHITIOJHUI MEHEE IIOJIOBUHBI
paboThI, JTOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT NpaBWIBHO BBIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEJIOUETOB MIIA OoJiee 3 rpyOBIX OMIHOOK.

ITocemaeMocThb

10

Crynent nocetnn 100% 3ansaTuit
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20

10. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:
- 32 TIPOEKT, BHINOJIHCHHBIH 10 3aka3ly paboromarens W
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;
- MOCTOSHHAs aKTWBHOCTh BO BpeMsl IMpakTHUECKHX 3aHsATHi — 10
0aIoB;
- TIOJTHOCTBIO TIOJITOTOBJICHHAS K IYOTUKAIIMK CTAThsl M0 TEMaTHKE B
pamMKax qUCIUILTUHBL — 10 6aos;
- y4acTHe C JOKJIaJoM BO BCEPOCCHMCKOM OMUMIIMAJE MO TEMAaTHKE
n3ydaeMoit qucturuiuHe — 20 0amios;
- yJacThe B BBICTaBKE 10 TEMAaTUKE U3ydyaeMOW TUCIHILTUHBI — 20
0aIoB;
- myOnuKarusi CTaThM 10 TEMAaTUKE W3ydyaeMOW JTUCIMILTUHBI B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xypHane u3 nepeuns BAK — 10/ 15/ 20.

11. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PAcCKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OwsieTa Ha OIIEHKY «yJOBJIETBOPUTEIHHOY,
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmeTa Ha OICHKY «XOPOIIIOY,
25-30 6GamroB — CTYIEHT pacKphUl OCHOBHBIC BOTPOCHI M 3aJaHUS
OusieTa Ha OIIEHKY «OTIUIHOM.

12. |MHnuBunyanbHbIC 3aJaHUSA, 60 JloOGop: CTymeHT MOXKeT TPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro

C TIOMOIIBI0 KOTOPBIX KOHTPOJISI U KOHTPOJIBHBIE CPE3bl
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
13. HUroro 3a cemectp 100

HtoroBass omeHka 1O »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN
YeThIpexOasIbHONW  IIIKaJe.
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

[TepeBon

100-6annbHOM  pEeHTHUHTOBOM OICHKHM 1O JUCIHIUIMHE B

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 6anyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Jloxkman

Tema 1. buopaznooOpasue, rmodanbHbIE HUIIHM MPOKAPUOT U UX POJIb B Onocdepe, )KU3HHU YeTTOBEKa,

YKUBOTHBIX U PAaCTEHUI

[Tpaktuueckas pabora Nel. CemuHapckoe 3aHsTHE.
1 buopazHoobpa3ue, modanbHbIe HAIIK ITPOKAPHOT U UX POJb B Onocdepe.

2 Ponb npoKapHoOT B )KM3HU YEIOBEKA.

3 Ponb npoKapuoT B KWU3HU KUBOTHBIX U PACTEHUM.

4 MonexymnsipHble U CTPYKTYpPHBIE aCIIEKThl OpraHU3aluu apXeu.
5 Oco0bIe 4epThl, OTIIMYAIOIINE MUKPOOPTaHU3MOB - Apxeu, bakrepun n DykapuoThl.

6 CxoacTBO apxei ¢ 3yKapHOTHl U OaKTEPUSIMH.

Tema 2. DxcTpemManbHO-TEpMOPUIbHBIE U THIIEPTEPMOQPIIIbHBIE apXer, MeTa00IN3UPYIOIINE COeTUHEHUS

CEpHI.

[Tpaktuueckas pabora Ne2. CeMuHapCKOE 3aHATHE.



1 ’Ku3ub npu TemMneparype BbIlIe TOUYKHA KUTIEHUS BOJIBI.
2 DkerpemansHas anunodbuaus (pH 0,5).

3 IIpennonaraeMble MEXaHU3MBbI TEPMOCTAOMILHOCTH.

4 Teoxumuueckas IeATEIbHOCTD.

5 Yuactue B KpyroBOpOTE CEpBI, JKeJe3a, a30Ta.

6 IlepcneKTUBBI UCMIOIB30BAHUA.

Tema 3. MetanoOpa3ytomue apxeu.
[Tpaktuueckas pabora Ne3. CeMuHapckoe 3aHsATHE.
1 Accoruanuy MeTaHoapXxen ¢ MPOCTEHIINMHE, TEPMUTAMHU, PHIOAMHU, MOJITIOCKAMU U IPYTUMH
JyKapUOTaMH.
2 Yuyactue MeTaHoapxei B Me30(MIbHBIX U TEPMODHIBHBIX KOHCOPIIMYMaX.
3 Ponb MeTaHoapxell B aHa POOHOM PA3JIOKEHUN OPTaHUUECKHUX BEIECTB.
4 Tpodudueckne CBSI3M B METAaHOTCHHOM COOOIIECTBE.
5 Ilytu obpa3oBaHusi MeTaHa B IPUPOJIE.
6 IIpuMeHeHne B OMOTEXHOIOTHH.
7 Tlomydenue ra3000pa3HOro TOIUIMBA ¥ BUTaMuHa B12.

Tema 4. DxcTpeManbHO-TaTO(UIBHBIE APXEH.
[Tpaktuueckas padora Ne4. CeMmuHapCKoOe 3aHITHE.
1 DkcrpemanbHo-ranoduasHble apxeu (puna Euryarchaeota kinace Halobaeteria).
2 Cpoeobpasue 3KOJOTHYECKUX HUILI, 3aHUMAEMBbIX KCTPEMaIbHO-Tal0(WIBHBIMU apXEsIMU.

3 Poxab OJHOBAJICHTHLIX U JIBYXBAJICHTHBIX KATUOHOB B JXU3HU 3KCTPCMAJIBHBIX I‘aJIJIO(l)I/I.HOB n
CTpaTCrusd UuX aganTalrun K yCJIOBUAM MOBBIINIEHHOM COJICHOCTH.

4 MHuoroo0pa3zue 3KCTpeMalbHO-TATOPHIBHBIX apXeil.
5 VYapTpacTpyKkTypa U XUMUYECKUN COCTaB S-CIIOEB.
6 T'a3oBble BakyosIH U 3arnacHble BemecTBa. OCOOCHHOCTH Pa3MHOKECHHUS.

Tema 5. DxcrpemanbHO-auna0(GUIBHBIE U TEPMOGUIbHBIC apXen. YHUKaidbHas tuHus Guiisl Crenarchaeota.

[Tpaktuueckas padora Ne5. CemuHapckoe 3aHsTHE.
1 Pogx Picrophilus. [IpeanonaraemMbie MexaHU3MBbl all10CTa0MIBHOCTH.
2 I'pynma ¢paHTOMHBIX apXxei U3 MecT OOMTaHMs C HU3KOM M yMepeHHO# Temneparypoi (ot -1,5 1o
28C).
3 VYuukanpHas muaus Guisl Crenarchaeota

Tema 6. Jlomen Bacteria. bakrepuu, oOpa3syroniue 3HI0TeHHbIE CIIOPBI. AKTHHOOAKTepuu. [[ITaHKTOMUIIETHI.

[Tpaktuueckas pabora Ne6. CeMuHapcKoe 3aHsATHE.

1 bakrepuu, oOpa3yromiue 3HI0TeHHBIC CITOPHI.

2 IMonucnopoBsie OakTepuu, odpasyromire ot 2 10 9 sunocnop B kietke (p.p. Clostridium,
Anaerobacter, Methabacterium, Epilopiscium u mp.).

3 Tonoxxenue cnopooOpa3yronmx 0akTepuil B CUCTEME IPOKAPUOT U UX (PUIOTCHETHYECKUE CBSI3H.

4 MynbTUBApUAHTHOCTH ITUKJIA PA3BUTHSI CIIOPOOOPA3YIONTNX OaKTEpHUH.

5 AxtuHo6akrepuu. TakcoHOMUS U (UITOTEHUS.

6 OIHOKIICTOYHBIC U MHIIEHATbHBIC (POPMBI; UX CPaBHUTENIbHAS XapakTepucTrka. Crienuduyaeckne
YepTHI.

7 YuacTtue B KpyroBopoTe BemiecTB B Onocdepe. [I[pumenenre B OMOTEXHOIOTHH.

Tema 7. Ilapa3zutusm kak 00pa3 )KM3HU HEKOTOPHIX OakTepuid. bakTepuu - 3H0- U SKTOMapa3uThl OAKTEPHUH.

[Tpaktuueckas pabora Ne7. CeMuHapCKOE 3aHATHE.
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1 ITapa3uTu3m kak 00pa3 >KU3HU HEKOTOPHIX OaKTEpHUid.

2 JInHAaMUYHOCTH B3aUMOOTHOIIEHUI MMapa3nuTa U XO3sH1HA.

3 Dkosnoruyeckasi pojb MapasuTU3Ma.

4 Dupomapasutsl poga Bdellovibrio u Daptobacter.

5 Ocobennoctu opranuszaiuu kiaetku Bdellovibrio: cTpoenue xrytuka, crienudpuaeckas
muddepeHnmranus "mepeaHero Konma'.

6 OTnMuyuTenbHBIC YEPThl META0OIM3Ma MIPU POCTE B KIETKAX XO35IMHA.

7 Dxromapa3uThl: p.p. Micavibvrio, Ensifer, Vampirococcus, Vampirovibrio.

Tema 8. Mukominasmsl.
[Tpaktudeckas pabora Ne§. CemuHapckoe 3aHsATHE.
1 dunoreHus ¥ TAKCOHOMMS MUKOIUIa3M: TEPMUHOJIOTHYECKHE TPOOIEMBI B KJIACCU(PUKALINY.
2 I'unotessl 0 NPOUCXOKIEHUN MUKOIUIA3M.
3 IluTomorm4yeckue 0COOCHHOCTH MUKOTLIA3M.
4 Tlytu nmepenayu MUKOIIJIa3MEHHBIX HH(eKnid. DakTopbl HAaTOTeHHOCTH.
5 Tlarorenes. DMUIEeMUOIOTHA.
6 CanpodurHbie MUKOIUIA3MBI U3 pona Metallogenium.
7 Mopdonornyeckre 0COOEHHOCTH U pa3BUTHE.

KounTtpoJsbHnasi padora

Tema 4. DkcTpeManbHO-TaOMUIBHBIE apXEH.
[Ipumeps! 3ananuii:
1) HexynsruBupyembie BUABI apXer OTHOCAT K QUITyMY
OnuH oTBET
1 Crenarchaeota
2 Euryarchaeota
3 Korarchaeota
4 Nanoarchaeota
2) ®opma KIETOK apxei
OauH WA HECKOJIBKO OTBETOB
1 xBagpar
2 kopoOoUKa
3 mopo6ue KycKoB OMTOTO CTEKJIa
4 miecTHyrojabHas 3Be3a
5 uyepBeobOpazHas
6 BeTBsIIAsICS
7 TpeyroabHas
8 3aMKHYTO€ KOJIBIIO
3) Tunsl U30MPEHOUIHBIX FPUPOB apxeit
OauH WA HECKOJIBKO OTBETOB
1 muauper
2 MOHOA(HPHI
3 TpuddupsI
4 teTparpupsl
5 tetpasdupsl, comepxamiye ot 1 10 4 MATUYICHHBIX KOJIEIT
4) I'enom apxeii npencrasied HuTh0 JJHK
OuH OTBET
1 KoabIIEBO

22



2 IMHEUHOU

3 cnupanbHOU

4 u3BUTOU

5) B renome apxeit HaiiieHbI

Opnun oTBeET

1 UHTPOHBI

2 UHTEUHBI

3 ?reHHbIe KacceThl?

4 UHTErpOHBI

5 NBU-enuauIb!

6 ocTpoBa NaTOreHHOCTH

6) Pon Archaea, nmeromuii HAUMEHBIIHN TEHOM
Opnun oTBeET

1 Thermoplasma

2 Nanoarchaeum

3 Halobacterium

4 Sulfolobus

5 Methanobacterium

7) IlpusHaku, yHUKaJIbHBIE U1 apXeil

OnMH WM HECKOJIBKO OTBETOB

1 PHK-nonumepasa coctout u3 10-14 cyoseaunuig
2 6ecxnopoduIbHBIA POTOCHHTES

3 OTCYTCTBHUE MATOTEHHBIX BUIOB

4 monocnoi munuaoB B LIIIM HeKoTOpBIX BUAOB

5 HajIM4YMe UHTPOHOB B TeHAX

6 IPOKaApUOTHYECKHUI TUIT OPraHU3aINHU KIETKU

7 HyKJIEOn

8 azorduxcarus

9 razoBble BaKyOIH

10 c10’)KHOKOMITOHEHTHBIN COCTaB PUOOCOMAILHBIX OCIIKOB
11 HykneoTuaHbIN cocTaB new TpancnopTHbix PHK
12 crmocoOHOCTh HEKOTOPBIX BUAOB pacTu mpu Temmeparype Boitie 1000C
13 ocoObie MeMOpaHHBIC JTUTTHIBI

8) BHyTpeHHUE CTPYKTYpPHI KJIIETOK METaHOapXen
OnMH WM HECKOIIBKO OTBETOB

1 a’3pocombl

2 MarHeToCOMBI

3 THJIaKOUIBI

4 xkapOOKCHCOMBI

S muneI

6 mapacrnopaibHbIe KPUCTAJLIbI

7 R-pedpakTunbHbie TEIa

8 ceTb BHYTPUKJIETOYHBIX MEMOPaHHBIX 00pa30BaHUN
9) BHename CTPyKTYphI KJIETOK METaHOAPXEH
OnMH WM HECKOIILKO OTBETOB

1 xamncysbl

2 TIUTIBI

3 [EJUIF0IIOCOMBI

4 XTYyTHKU
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5 KJIETOYHAs CTEHKA

6 SKCTpaLeIUTIONIIPHBIE Ta30Bble OANIOHBI
7 4exybl

10) ITurmeHT, OTBETCTBEHHBIH 32 (OTOCUHTE3 O€CXTOPODUIHLHOTO THIIA
Opnun oTBeET

1 GakTepropOAOIICHH

2 GakTepropyodepuH

3 MEeIJICHHBIN pOAOTICUH

4 pukospUTpHUH

5 poboponoricun

6 3XMHEHOH

Tema 8. Mukoria3msl.
[Ipumepsl 3aganuii:
1) HexynsTuBHpyeMbIe BUIBI apXeU OTHOCAT K QUIyMy
OuH OTBET
1 Crenarchaeota
2 Euryarchaeota
3 Korarchaeota
4 Nanoarchaeota
2) ®dopma KIETOK apxei
OnMH WM HECKOJIBKO OTBETOB
1 xBagpar
2 xopoOouka
3 momobue KyCKOB OMTOTO CTEKIIa
4 mecTuyroiapHas 3Be3a
5 yepBeoOpazHas
6 BeTBAIIAACS
7 TpeyroabHas
8 3aMKHYTO€ KOJIbLIO
3) Tunsl U30MIPEHOUIHBIX (DUPOB apxei
OnMH WM HECKOJIBKO OTBETOB
1 madups
2 MOHO3(pHpBI
3 TpudhuUpEI
4 terparpupbl
5 Terpadupsl, cogepxkamme ot 1 10 4 NATHUICHHBIX KOJICI]
4) T'enom apxeit npencrasneH HuThi0 JJHK
Opnun oTBeET
1 xKoBIIEBOM
2 nMUHEHHOH
3 cnupanbHOU
4 u3BUTOU
5) B renome apxeit HaiiieHbI
Opnun oTBET
1 UHTPOHBI
2 UHTEUHBI
3 ?reHHbIe KacceThl?
4 UHTErpOHBI
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5 NBU-eaunuiisi
6 ocTpoBa MaTOT€HHOCTH
6) Pon Archaea, umeromuii HAUMEHBIIIMA TEHOM
OuH OTBET
1 Thermoplasma
2 Nanoarchaeum
3 Halobacterium
4 Sulfolobus
5 Methanobacterium
7) llpu3Haku, yHUKaJIbHBIC IS apXen
OnMH WM HECKOIIBKO OTBETOB
1 PHK-nmonmumepasa coctout u3 10-14 cyobenunui
2 GecxopodUITbHBIN (OTOCUHTE3
3 OTCYTCTBUE MATOTEHHBIX BUIOB
4 monocnoi munuaoB B LITIM HeKkoTOpbIX BUIOB
5 HaJM4YMe UHTPOHOB B reHax
6 IPOKAPUOTUYECKUN TUI OPTaHU3AINN KIETKU
7 HyKJI€Ou
8 azordukcarnus
9 razoBblie BaKyoJIn
10 coKHOKOMIIOHEHTHBIH COCTaB pHOOCOMANIBHBIX OEITKOB
11 HyksIeoTUIHBIN cocTaB neTiau TpancnopTHeix PHK
12 cnocoGHOCTH HEKOTOPBIX BHIIOB pacTu Ipu Temieparype Boime 1000C
13 ocobObie MeMOpaHHBIC TUTTHIBI
8) BHyTpeHHuE CTPYKTYpbI KJIETOK METaHOApXEH
OnMH WM HECKOJIBKO OTBETOB
1 aspocomsl
2 MarHeToCoOMBI
3 TUIIIaKOUIBI
4 xapOOKCHUCOMBI
5 1IUIIBI
6 mapacnopaljibHble KPUCTaJUIbI
7 R-pedpakTunpHble TETa
8 ceTh BHYTPUKJIETOUHBIX MEMOpPAaHHBIX 00pa3oBaHUM
9) BHenHme cTpyKTypbl KIETOK METaHOApXEN
OnMH WM HECKOJIBKO OTBETOB
1 xancyssl
2 IUIBI
3 LEJUTI0I0COMBI
4 XTYTUKHU
5 KJIETOYHAs CTEHKA
6 SKCTpaLeIUTIONIIPHBIE Ta30Bble OAJIOHBI
7 4exybl
10) ITurmeHT, OTBETCTBEHHBIH 32 (OTOCUHTE3 O€CXTOPOPUIHLHOTO THIIA
Opnun oTBET
1 GakTepropOAOIICHH
2 GakTepropyodepuH
3 MEeIJICHHBIN pOAOTICUH
4 pukospUTpHH
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5 poboponoricun
6 PXWHEHOH

4.3 IIpomexxyTouHast aTTeCTAlUA 110 AUCIUIUTHHE MPOBOAUTCS B opMe dK3aMeHa

Tunosblie Bonpockl 3xk3amena (ITK-1)

1. Mwup MUKPOOPraHH3MOB, OOIKMEe TpPHU3HAKK ©  pa3zHooOpazme. (OCOOEHHOCTH  OT/IEIIOB
TPaMOTPHUIATENFHBIX, TPAMIIONIOKUTENBHBIX, MHKOIUIa3M U apxebakrtepuil. [pynmbl MNPOKapUOTHBIX
opranusmMoB (o bepmxku, 9-e uznanue).

2. Cnmpoxertsl. [Topsmok Spirochaetales.

3. Aspo0OHble, MOJABIKHBIE CHHPAJIECBUIHBIE WM W30THYTHIE I'paMoTpuLaTenabHble OakTepuu. CeMencTBO
Spirillaceae.

4. HenoBH»HBIE TpaMOTpHIIATENIbHBIE N30THYThIe OakTepun. CemeiicTBO Spiromonaceae.

5. I'paMoTpuIIaTeNIbHBIE a9POOHBIE M MHKPOA’pOGHIbHBIC TMAJIOUYKH W KOKKH. OOmmas XapakTepUCTHKA.
Jlenenne Ha cemeicTBa, WX XapakTepucTHka: Acetobacteriaceae, Azotobacteriaceae, Rhizobiaceae,
Halobacleriaceae.

6. I'pamoTpunarenbHbie a’3poOHBIE M MUKPOAdPOHMIbHBIE MaTOYKH M KOKKH. OOmas XapaKTepuCTHKA.
Jlenenne Ha cemelicTBa, HX xapakrepuctuka: Legionellaceae, Neisseriaceae, Methylococcaceae,
Pseudomonadaceae.

7. ®axynbTaTUBHO aHa’pOOHBIC T'paMOTpHIATENFHBIC Manouku. OOmas XapaKTepHCTUKA, OTIEITbHBIC
npeacrasutenu (Cardiobacterium, Gardnerella, Zymomonas). Jlenenune Ha cemeiictBa: Enterobacteriaceae,
Vibrionaceae, Pasteurellaceae.

8. @akynpTaTUBHO aHAadpPOOHbIE rpaMOTPULATEIIbHbIE najgouku. JlemeHne Ha ceMencTBa:
Enterobacteriaceae, Vibrionaceae, Pasteurellaceae.

9. AmHaspoOHBIE TpaMOTpULIATEIbHBIC NPSAMBIC, U30THYTHIE WM CIUpaJeBUAHBIC Majgoduku. CeMencTBO
Bacteroidaceae.

10. bakrepun, XapakTepu3yIouecs JMCCUMIIIIIMOHHBIM BOCCTAHOBIICHUEM CEephl WK Cyb(ara.

11. Anaspobnble TpamoTpuiareiabHbie KOKkU. CemeiictBo Veillonellaceae — CMMOMOHTBI W Tapa3wuThI
TEIUIOKPOBHBIX JKUBOTHBIX U YEJIOBEKA.

12. PukkeTcuu 1 XJIaMHIUK — OOJTMTaTHRIC BHYTPpUKIIeTOUHbBIE TTapa3uThl. [lopsmok Rickettsiales.
13. Tlopspok Chlamydiales. OcoGeHHOCTH Pa3MHOKECHHUS.

14.  ®ortorpodHbie  OakTepuu,  OcCymiecTBiIsgomue  Oeckuciaopomubii  QorocunTe3.  Kiace
Anoxyphotobacteria.

15. ®ororpodubIe OakTEepHH, OCYIIECTBIAIOMUE KHucIopoaHblid porocuuTes. Kimacc Oxyphotobacteria.

16. AspoOHble XeMOTUTOTPO(HbIE OakTepuu M OIM3KKME K HUM OpraHu3Mbl. OOmias XapaKTepUCTHKA.
Henenne Ha noarpynmnsl. Cemeiicta Thiobacillaceae. Jlenenue Ha cekuuu.

16. AspoOHble XeMOTUTOTPO(HbIE OakTepuu M OIM3KKME K HUM OpraHu3Mbl. OOmias XapaKTepUCTHKA.
Henenne Ha noarpynmnsl. CemeiictBo Nitrobacteriaceae.

17. Tloukyrommecs wW/uiaM cTeOENbKOBbIE OakTepuH. XapaKTepUCTHKA TMpeACTaBUTENeH  poaoB
Hyphomicrobium, Caulobacter, Nevskia, Gallionella. Ix pactipocTpaneH#e U 3KOJIOTHSL.

18. bakrepuu, oOpa3yronue CIM3UCTYI0 O00JOYKY (YeXON WM Blaraiuiie). TUMU4YHbIe MPeICTaBUTEIH
ponoB Sphaerotilus u Leptothrix. PacnpocTpanenne u 3Koiorusi.

19. HedotocunTe3upyoomue CKoIb3sime OakTepuu, He oOpasyrouue IMIoAoBbIX Tell. OcoOeHHOCTH
mopdonoruu u nemwxenus. [lopsaaku Cytophagales u Beggiatoales.

20. Cxonp3siue 6akTepun, oOpasyromue mwiogossie Tena. [lopsnok Myxobacteriales.

21. TI'pammonoxutenbHbie KOKKH. OcobeHHOocTH Mopdonoruu. Jenenune Ha mnoxarpynmsl. I[loarpymma
a’poboB  (cemeiictBo  Micrococcaceae). Iloarpymma  ¢akylIbTaTUBHBIX  aHa’dpoOOB  (ceMeHCTBO
Streptococcaceae). [loarpynmna ana’po6oB (cemeiicTBo Peptococcaceae).

22. I'paMIIoNIoKHUTEIbHBIE TAJIOYKH M KOKKH, 00pasyromue 3H10cnopsl. Mopdonorus u ¢pusuonorus. Tursl
ciopoobpasoBanusi. Ponsr Bacillus, Clostridium.
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23. I'paMNONOXUTENbHBIE, HE 00pa3yloliye CIOop MaJOYKU MpaBHIbHON (popmbl. OOmas xapakTepUCTHUKA
rpymmsl. Pox Lactobacillus — romodepmenTaTnBHbIE U TeTepopepMEHTaTUBHBIE MOJIOYHOKHUCIIBIE MATOYKH.

24. I'paMIIONIOKUTETBHBIE, HE 00pa3yIoLIHe CIIOp MaJIOYKU HEMpaBMWIbHOW GopMbl. O0Ias XapakTepucTUKa
rpynmnel.  PasHooOpasue mpexacraButeneii  pomoB  Actinomyces, Arthrobacter, Bifidobacterium,
Corynebacterium, Propionibacterium.

25. Muko6aktepun. CemeiictBo Mycobacteriaceae.

26. Axtunomunetsl. Kmacc Thallobacteria. OOGmasi xapakTepucTHKa aKTHHOMHUIETOB. OCOOCHHOCTH
Mopdomnoruu. Tunsl munenus. CriocoObl pa3MHOXKEHHUSI aKTMHOMHULETOB. PacripocTpaneHue, 3KOIOrust u
NPAaKTUYEeCKOe 3HAaYeHHWE. AKTUHOMHUIICTHI — TPOAYLEHTHl AaHTUOMOTHKOB, (DEPMEHTOB, BUTAMMHOB,
aAMHHOKHCIIOT U JIp. YYacTue aKTHHOMULIETOB B OYHUCTKE CTOYHBIX BOJ M JIETOKCHKAIMK 1MouB. [laroreHHbIe
aKTHHOMULETHI. TepMo(duIbHbIE aKTHHOMUIIETHI.

27. Muxornasmsl. Otaen Tenericutes, kitacc Mollicutes, nopsimok Mycoplasmatales. CBoiicTBa MUKOIUIa3M,
00yCIIOBIIEHHBIE OTCYTCTBUEM KJIETOYHOM cTeHKH. PacnpocTpanenue u mecra ooburtanus. CanporpodHsie u
NaTOTeHHbIE MUKOILIA3MBI.

28. Apxebakrepun. Otmen Mendosicutes. OOmias xapakrepuctuka. OcoOEHHOCTH MOPQHOJIIOTHH |
¢usmonorun. PasHooOpas3ue apxedakrepuil.

29. Apxebaktepun. MeTaHOTEHBI.
30. Apxebakrepuu. DxcTpemodmibl. PacnpocTpanenue, Mecta OOMTaHUS U POJIb B IPUPOJIE.

TunoBble 3axanus s dxk3amena (ITK-1)
He npenycmotrpeno

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Kommnerenmu
TOCTHXKEHHMSI pe3ynbTaTa)
IK-1 HNmeeT BBICOKMI YPOBEHb 3HAHUW MO AMCHUILIMHE, MPOCIECKUBACT
OTIIHYHO» MEXIUCIUIUTMHAPHBIE CBsI3U. CIIOCOOEH MCIOIb30BATh MOTYUYEHHBIE
(85 - 100 6asoB) 3HAHUSI B HAYYHOM W MPOU3BOACTBEHHO-TEXHOJOTHYECKON
NEeATEIbHOCTH.

TTK-1 [IpocnexxuBaeT  MEXIMCUMIUIMHAPHBIE  CBSI3W  C  JIPYTUMH

«Xopomo»

JUCHUITTIMHAMU. I/ICHOJ'IBByeT INOJTYYCHHBIC 3HAHUS B HaquOfI n

(70 - 84 6amoB) 9
ITPOU3BO/ICTBEHHO-TEXHOJIOTNYECKOM IESTENIbHOCTH

«ynosnerBoputenbHo»  [[TK-1 Vcnonb3yer NONMy4YeHHBIE 3HAHMA ITI0 JUCHUILUIMHE B HAayYHOH
(50 - 69 6amnoB) JNESATEIILHOCTU
TIK-1 He mnpocnexuBaer MeXIUCUMIUIMHApHBIE CBsi3u. He cmocoOen

«CHEYAOBJICTBOPUTCIIHHO)

HCIIOJI30BaTh IOJIyYEHHBIE 3HAHUSA B HAay4YHOU u
(menee 50 6amIoB)

HpOI/I3BO,Z[CTBeHHO-TeXHOHOFquCKOﬁ ACATCIIbHOCTHU

5. MeTonnueckue ykazaHusi AJis1 00y4al0OIIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlUN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecriedeHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecleueHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. CooituakoB B.b., Kapanam M.M. Mukpo6uonorusi, BUPyCOJOTHUSI M MMMYHOJIOTUS: PYKOBOJCTBO K
nabopaTopHBIM 3aHATUAM : yueOHoe mocobue. - MockBa: ['DOTAP-Menua, 2015. - 320 c. - Tekcr :
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970435755 .html

2. CooituakoB B.b., Kapanaigm M.M. MukpoOuonorus, BUPyCOJIOTUS U HUMMYHOJOTHS: PYKOBOJICTBO K
nabopaTopHBIM 3aHATUAM : yueOHoe mocobue. - MockBa: 'DOTAP-Menua, 2014. - 320 c. - Tekcr :
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970430668.html

3. 3BepeB B.B., boituerko M.H. MenuiinHackass MUKpOOHOJIOTHSI, BUPYCOJIOTHSI 1 UMMYHOIorus. Tom 1. :
yueOnuk. - MockBa: ' DOTAP-Menuna, 2016. - 448 c. - Tekcr : snexkrponHsid / DBC «KoHcynbTaHT
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970436417.html

4. 3epeB B.B., boituenko M.H. Menuuunckass MUKpOOHOJIOTHS, BUPYCOJIOTUS M UMMYyHosorus. Tom 2. :
yueObHuk. - MockBa: 'DOTAP-Menua, 2014. - 480 c. - Tekcr : anexrponHsiit / ObC «KoncynbraHt
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970429150.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Jxent JIx.M., Jléccaep M.JIx., Tonmpnen JI.A. CoBpeMeHHass THIIEBas MUKPOOHOJIOTHS : ydeOHOe
nocobwue. - Mockga: Jlaboparopus 3Hanuii, 2014. - 886 c. - Tekct : anekrponHsIit // DbC «KoHcynsranT
CTyZIeHTa By3a 1 MenBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785996313006.html

2. Kypanosa H. I. Mukpo6uonorus : yaeOHoe nocodue, 2. Merabonusm mpokapuor. - Mocksa: [Ipomereid,
2017. - 100 c. - Tekcr : snexkrponsbiii / OBC «YHuBepcurerckas O6ubnuoreka onmaiin» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=483200

3. 3BepeB B.B., boituenko M.H. Mukpo6uosorus, BUPyCOJIOTHS: PyKOBOACTBO K MPAKTUYECKUM 3aHATHUSM !
yuebHoe mocobue. - MockBa: I'DOTAP-Menua, 2017. - 360 c. - Tekcr : snexrponusiii // DBC
«Koncynprant CTyZACHTa By3a 51 Me/By3a [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970440063.html

4. Anemina E. C., [Ipo3znosa E. A., Pomanenko H. A. KynsTuBupoBaHne MHUKPOOPraHM3MOB KaK OCHOBa
OMOTEXHOJIOTUYECKOTO TpoIiecca : yuyeObHoe nmocobue. - OpendOypr: Yaupepcutet, 2017. - 192 c. - Teker :

sanektpoHubit  /  OBC  «YHuBepcuterckas ~ Oubnuoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=481743
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5. HerpycoB A. U., KotoBa . b. Mukpobuonorusi: Teopust u npaktuka B 2 4. Yacte 1 : YueOHUK s
By30B. - Mocksa: FOpaiit, 2020. - 315 c. - Tekct : snekrponssiii / IBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/450147

6. HerpycoB A. U., KotoBa . b. MukpoOuosorusi: Teopust u npakTuka B 2 4. YacTts 2 : Y4eOHHUK a5t
By30B. - Mockgsa: FOpaiit, 2020. - 332 c. - Tekcr : anexrponnsii // DbC «tOPAUT» [caiit]. - URL:
https://urait.ru/bcode/451769

7. EmueB B. T., Mumyctun E. H. Cenbckoxo3siicTBeHHass MUKpoOMoJorus : Y4YeOHMK IS BYy30B. -
Mocksa: HOpaiit, 2020. - 197 c. - Tekct : snekrponnsii // OBC «HOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452968

8. Emue B.T., Mumyctun E.H. Cenbckoxo3siicTBeHHass MUKPOOHOJIOTHS @ NpakTHYECKoe rocolue. -
Mockasa: FOpaiit, 2019. - 204, [1] c.

9. KcenoonroB b.C. OCHOBBI MHUKPOOUOJIOTHH M 3KOJOTHUECKONH OMOTEXHOJIOTHH : yueOHOoe mocobue. -
Mocksa: U]I "®OPYM", UHD®PA-M, 2018. - 220 c.

6.3 VlHble HICTOUHUKHU:

1. Mukpo6uosor.py - http://micro-biolog.ru

2. The American Society for Microbiolog - http://asm.org

3. Pycckuit menumHCKHMA cepBep - http:// www.rusmedserv.com

4. Mon6uo.py - http://molbiol.ru/

5. Mukpo6uomnorus - http://microbiology.ucoz.org

6. Menynugep - http://meduniver.com

7. The Microbiology Society - http://www.microbiologyonline.org.uk

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJS U TMPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE ¥ CBOOOTHO PACcTIPOCTPaHIEMOE MPOTPaMMHOE 00eCTICUCHHE:

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Lndposoit obpazoBarensHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Springer Open (pecypchl Springer OTKpbITOTO jgoctyma): 0a3za mamHbix. — URL:
https://www.springeropen.com
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4. Web of Science: momuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0Oasa
nauHbIX . — URL: https://apps.webofknowledge.com

5. ApXMB Hay4HBIX JKypHaJIOB 3apyOexHbIX u3narenascTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas 6ubnuoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
7. Hayunast snexkrponHas 6nbmuoreka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3HaHus. — URL:
https://www.monographies.ru

9. [Mnardopma Nature . — URL: https://www.nature.com/siteindex

10. Ilpesunentckas 6ubnmoreka umenn b.H. Enpumnaa. — URL: https://www.prlib.ru
11. Poccwmiickas rocynapctBenHas o6uomuoreka. — URL: https://www.rsl.ru

12. Poccuiickas HarmonanpHasi oudnuoreka. — URL: http://nlr.ru

13.  VuuBepcurerckas OuOnMMOTEKa OHJIAH:  ANEKTPOHHO-OmMOIMoTeyHas cucrema. — URL:
https://biblioclub.ru

14. ®enepanbubrii noptan «Poccuiickoe obpazoBanue». — URL: https://www.edu.ru
15. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru
16. Dnexrponnas 6mdmuoreka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

17. DNEKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

18. FOpaiit: sanexkrpoHHO-OubMMOTeYHast cuctema. — URL: https://urait.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



