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1. Iesap 1 niIaHUpPYeMBble pPe3yJbTaThbl 0CBOCHHUS JMCIMIIJIMHBI (MOIYJIs1)

Iesbro0 0CBOEHMSI JUCLUIUIMHEI ABIsIETCA (POPMUPOBAHUE CIIEAYIONIEH KOMIIETEHINH:

— OIIK-1. CiocobeH mpuMeHSATh 3HaHWE OMOJIOTHYECKOT0 pa3Ho00pa3usl U NCIOIb30BATh
METOAbl  HAOIMIOAEHUs,  WACHTU(QHUKALMM,  KIacCU(UKALUU,  BOCIHPOM3BOJACTBA U
KYJbTUBHUPOBAHUS KHUBBIX OOBEKTOB JJISl peIeHUs MPO(eCcCHOHANBHBIX 3a/1a4.

PesynpTaTamMu OCBOEHUS TUCLMILIMHBI ABISIOTCS CIEAYIOIINE UHIUKATOPBI JOCTHXKEHUS
KOMIIETEHIIHH:

— HOIIK-1.1. Opuentupyetcs B pa3Ho00Opa3uu KUBBIX 0OBEKTOB.

— MOIIK-1.2. leMoHCTpUpYET HaBBIKKA HAOIIOACHNUS, UACHTH(PHUKAINN U KIACCH(PHUKAIIN
KHUBBIX 0OBEKTOB IIPU PELICHUU NPO(PECCUOHANBHBIX 3a1a4.

—HMOIIK-1.3. IlpumeHsieT NPUHIMIIBI BOCIPOU3BOACTBA M KYJIbTUBHUPOBAHUS >KHUBBIX
00BEKTOB IIPU PELICHNH NPO(ECCHOHANBHBIX 3a/1a4.

2. 33}13‘11/1 OCBOCHHA TUCHHUIIIMHBI

—3Hatb MOpQOJOTHUI0 U CTPYKTYPY KIETOK OakTepui, CHUCTEMAaTHUKy IPOKapHOT,
KpPaTKYyI0 XapaKTepUCTHKA OTAEIbHBIX IpyN OaKkTepHil, OCHOBbI (PU3HOJIOTUH, TEHETUKU U IIyTU
Pa3sMHOXKEHUST MUKPOOHBIX KJIETOK, OCHOBBI BUPYCOJIOI'MH, PEIUIMKALIUK BUPYCA, IBOJIOLUIO
MHUKPOOPTraHHU3MOB.

—OcBOoUTh  METOABI  BBIYMCIICHUS  JUHAMUYECKMX  IIapaMeTpPOB  pPa3MHOXKECHHUS
MHUKPOOPTraHHU3MOB.

— YMeTh KyJIbTUBUPOBATh OT/E/IbHbIE MUKPOOHBIC MOIYJIALUU, HAXOAUTh YUCICHHOCTh
MHUKPOOPTraHU3MOB B IPUPOIHBIX CPENAX.

— JlaBaTh XapakTepUCTUKY OaKTepUaJbHbIM M TPUOHBIM KOJOHHUSM Ha IUIOTHOM
IUTATEJIbHOM CpE/ie U ONUCHIBAaTh OAKTEPUAIIbHBIE KIETKH, UCIOJIB3YSI METO/Ibl OKPACKH.

3. MecTo aucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JlucuumianHa OTHOCUTCSA K 0053aTeIbHON 4acTH 00pa30oBaTEIbHOM MPOTPaMMEI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIIUM MO JUCHUILINHE

Cemectp 5, oK3aMeH.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUHMIIMHBI

[IpencraBieHHas IUCUUIUIMHA 0a3UpyeTcs Ha 3HAHUSIX O CTPYKTYpE KIIETKH, €€ OMOXUMUU
U OCHOBaX KIJIETOYHOTO (YHKIMOHMPOBAHUS, YMEHHM JI€laTh [OKJIaAbl M TIPE3eHTOBATh
CcOOCTBEHHYIO pab0OTy, YMEHHH OCYILIECTBIIATH OMCK MHPOPMAIIUU B UHTEPHET-pECypcax.

JUis  ycHemHoro OCBOCHMsI JUCLUIUIMHBI TpeOyHOTCsl pe3yiabTaThl OOyudeHHs 110
CJIEYIOIINUM JUCIHUIUIMHAM: IIUTOJIOTUU U TUCTOJIOTHH, OMOXUMUH.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO6m1ast TpyI0€MKOCTh TUCIUIUIUMHBI COCTABISET 4 3.€., 144 qacoB, U3 KOTOPHIX:
— JIeKIMH: 28 u.;
— ceMUHapcKue 3aasaTus: 18 4.,
— npaktuyeckue 3anarus: 0 4.,
— JlabopaTopHbIe PaboTHI: 32 .
B TOM YHCIIe TpaKTHYecKas moaroroska: 10 u.
O6beM caMOCTOATENIbHON pabOThI CTY/IEHTA ONpeAesieH YI4eOHbBIM IJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

BBoanas nexkmus
Henu u 3amaum kypca. Ucropus pazButuss mukpoOuosoruu. OCHOBHBIE MEPUOIBLI B
MukpoOuonoruu. CTpykTypa U HarnpaBJIeHUs] COBPEMEHHOW MUKPOOUOJIOTHH.

Tema 1. Mopdosorust u CTpyKTypa KJIETOK OaKTepHid

Krnerka xak crtpykrypHas enununa. CoBpeMeHHas KJIETOYHAs TEOPHS: MPOKAPHOTHI,
ayKapuoThl. Mopdosioruueckue Tumbl 0akTepuii (popma, pazmepsl). CTpyKTypa OaKTEpHaIIBHON
KIETKU (KalCylbl, KTYyTHKW, (UMOpUM M THJIM, KIETOYHAs CTEHKA, IUTOIUIa3MaTHYecKas
MeMOpaHa, IIUTOIIa3Ma, BKIIOUYEHHS, HyKJIeoua U 1miazMuisl). Cropbl U cropooOpazoBaHue:
nporiecc cnopooOpa3oBanus (CTaauu), CBOWCTBA CIIOp, IpopacTanue cnop. Jpyrue noxosmmecs
(bopMBbI IPOKAPUOT.

Tema 2. CucrteMatnka npoKapuoT

OO0mme cBeeHUST O CUCTEMAaTHKE MUKpoopraHu3moB. [loHsTue Buaa, KJIOHA, IITamma,
u3onsata. CrnocoObl CUCTEMAaTHKU MpokapuoT. KpaTkas XapakTepuCTHKa OCHOBHBIX T'PYII
MHUKPOOPTIaHU3MOB, COTJIACHO ompenenutento Oakrepuii bepmxu. CoBpeMeHHBIE IapcTBa
HaJAapcTa npokapuoT. OTandus apxen ot sy0aKTepHii.

Tema 3. Bupycsl 1 OCHOBBI BUPYCOJIOTHH

Mopdonorust Bupuono. CpolicTBa BUPHOHOB. DOpMBI CYLIECTBOBaHMSI BHPYCOB:
BUPHUOH, BEreTaTUBHBIA BHpYC, mNpoBupyc. Cucremartnka BupycoB. Kparkue cBeaeHus 00
JKCIIPECCUU TEHOB y BUPYCOB. B3anMozaencTerue Bupyca ¢ KIETKOM-X035IMHOM. XapaKTepuCTUKa
OTJENIBHBIX IPYII OAKTEPHA.

Tema 4. ['eHeTHKA MUKPOOPraHU3MOB

HacnencrBennsie gpakTopbl MUKpOOpraHu3MoB. [IoHsATHE MOMMHYKIIEOTHAA, HYKIEOTH/ A,
OaKkTepraJbHOM XPOMOCOMBI, CTPYKTYPHBIM T€H, peryiasTOpHbI TeH, IIa3Muaa, JOKYC.
Tpancrio3oHbl. MexaHM3MBbl, BBI3BIBAIOIUE W3MEHEHHE T'eHeTH4eckold uH(opmanuu. Myrarumn
(reHHbIE, XPOMOCOMHBIE, JWUCCOLMAIMs, CIHOHTaHHbIE). PeKOMOMHALMU: pELUNHUEHT, IOHOP,
napacekcyanbHbii  miporiecc.  Tpancdopmarusi. Konbtoramus. TpaHcaykius —OakTepuid.
IIpakTHuecKkoe UCIOIb30BAHUE NOCTUKEHUN IEHETUKY MUKPOOPraHU3MOB Y T€HHOU MH)KEHEpUU
B MUKpPOOHOJIOTHH.

Tema 5. DKosorus MUKpOOPTaHU3MOB

BnaxHocTp cpenpl: TMIIOTOHMYECKHE, TMIIEPTOHMYECKHE pacTBOphl. [lmazmonus,
mwiasMonTu3. OCMOTHYECKOE JaBlIEHHE: OCMOQUWIbHbIE, TalOQUIbHBIE MHUKPOOPTaHU3MBI.
AxtuBHOCTH BOAblL. JlMopumnuzanusa. TemmepaTypHblil pexum: NCUXpoduisl, Me30(UIIIbL,
tepMopuibl. KucioTHocTh cpenbl: ankanu@uisl, HeWTpoduiel, auugoduisl. OTHOIIEHHE K
MOJIEKYJISIPHOMY KHCJIOPOAY B cpene: a’poObl, aHa’poObl, MUKpoa’dpopuiuibl. OTHOIIEHHUE
MUKpPOOPTraHM3MOB K JaBJICHHMIO, XMMHMYECKHM BEIleCTBaM, HOHAM TSKEJbIX METaJlIoB,
aHTHOMOTHKAM, M3TyuyeHuto. B3anmoneiictBue (akropoB BHemHell cpeapl. BzanMmooTHoIIEHNS
MUKpPOOPTaHM3MOB:  HEUTpanu3M,  KOHKYpPEHIMs,  KOMMEHCAJIU3M,  acCOLUaTHUBHBIE,
MYTYQJIACTUYECKUE, XUIIIHUUECTBO, AaHTATOHU3M.

Tema 6. [Iutanne MuKpoopranu3MoB. THUIIBI TUTaHUS.

CrocoObl mHMTaHHMA M TOCTYIJICHHS B KIETKY pa3jIMYHBIX BelIeCTB. TpaHcmopT
NUTATENbHBIX BEIIECTB: AKTUBHBIM, MaccUBHBIM. IlumieBple MOTPEOHOCTH MHKPOOPTaHU3MOB:
Makpo- ¥ MHKPOIEMEHThl. Tumbel nuTaHus: QOTOTPOdBl, XEeMOTPOdBl, aBTOTPOPHI,
reTepoTpodbl, OPraHOTPOQHI, TUTOTPOPHI.

Tema 7. MeTabon13mM MUKPOOPTaHU3MOB



Karabomusm wu  anabGomusm.  Ilomyuenme  sHeprum. bpoxeHue:  TIHKONIU3,
neHTo3odochaTtHpi TyTh, MyTh OHTHepa-/lymopoma. Jlpixanuwe: a’poOHoe, mmkn Kpebcea.
OxucnurensHoe ¢ochopunupoBanue. Dorocunres. bruocuHTe3 BemecTB MUKPOOHOH KIIETKH.
Perynsus merabonm3ma.

Tema 8. PocT 1 pa3MHOXKEHUE MUKPOOPTAaHU3MOB

Krnerounsie nmukiel Oaktepuil. BpeMs reHepanuu. YaenbHas CKOPOCTh POCTa M TIEPUOJ
ynBoeHusi. CrocoObl U BUBI KYJIbTUBUPOBAHUS MUKPOOPIaHU3MOB. PeXXUMBI KyIbTUBUPOBAHUS
M uX Xxapakrtepuctuka. Daszpl IUKIA PAa3BUTHUS KYJIbTYpbl OakTepuil B MEPUOJIUYECKOM
[IyOMHHOM KYJIbTUBUPOBAHHH.

Tema 9. Yyactre MUKpOOPTaHU3MOB B OMOJIOTHYECKUX KPYTrOBOPOTAaX BEIIECTB

[Tpouteccrr ukcamuu azora. Azordukcamnusi cCBOOOTHOKUBYIIUMUA MUKPOOPTaHU3MAMU
(Clostridium, Azotobacter, Azomonas). AccoumatuBHas a3ordukcaims. CHMOHOTHUYECKAS
a30TQUKCcAllMs: XapaKTePUCTHKA KIyOSCHBKOBBIX Oakrepwil. BwumoBas cnenupuIHOCTH
KIyOeHBKOBBIX OakTepuii. B3ammopeiictBue OakTepuii ¢ pacTeHHMEM-XO3SHHOM. Y CIIOBUS
dbopMupoBaHUs a30T(HUKCHPYIOIIEH acconuanuu. bakrepun-cuMONOHTHI HEOOOOBBIX PACTCHHIA.
buoxumus azordukcanyu. bruomorudyeckuii MUKI COSAMHEHUN Cepbl: OKUCICHHE COEIMHEHUMN
CEpbl, BOCCTAaHOBIICHUE HEOPTaHWYCCKUX COCIMHEHUU cephl. [IpeBpamieHre OpraHuYeCcKHX
coenuHeHuit pocdopa. [IpeBpamienre HeopraHmueckux coequHeHui Gocdopa.

Tema 10. DBomIOLMS MUKPOOPTAHU3MOB

[Tonsite o ¢unorenese. [lokazarenbcTBa dBONONUN. OCHOBHBIC IOJIOKCHHSI TEOPUU
BO3HUKHOBEHHE HACJIECICTBEHHBIX BapHAaHTOB. JIBIDKyIIME CHIIBI HBOJIONHMH. DBOJIOLMUSA Ha
HA/IBUJIOBBIX YPOBHSIX. BO3HHKHOBEHNUE )XU3HU (OHMOTeHE3).

9. Tekymuii KOHTPOJIb MO TUCHUILIUHE

Texymuii KOHTPOJIb MO JUCHUIUIMHE MPOBOAUTCS IyTEM KOHTPOJIS IOCEIAeMOCTH,
OpopabOTKU CIHCKAa JONOJHUTENBHBIX BOIPOCOB MO TeMaM AMCLUUIUIMHBI, J1a00OpaTOpHOM
paboThl, perieHus 3a1a4d U pukcupyercs B (opMe KOHTPOJILHOM TOUKHM HE MEHEe OJTHOrO pas3a B
CEMECTD.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘lHOifI aTTeCTallumn

DOK3aMeH MpoBOAMTCS B YycTHOH Qopme mno Owneram. bunmer conepxur Tpu
TeopeTHuuecKux Bormpoca. [IpogomKuTeIbHOCTh 9k3aMeHa — 45 MUH.
IIpuMmepHBIii IepeueHb BOIPOCOB MPOMEKYTOUHOM aTTeCTaAllUu:
1. ®opmupoBanue MukpoOuosiornn kak Hayku. Hcrtopus. CoBpeMeHHbIE HallpaBJICHUS
MHUKPOOHOJIOTHH.
Mopdonoruueckre THUIBI OaKTEpUATbHBIX KIETOK ((popma OakTepuil, pazmMepsl)
3. Baemnue cTpyKTypbl OakTepHaTbHOW KIETKH (KarcCyibl, KTYTUKH, TWIH, (GUMOpHH,
KJICTOYHAs CTEHKA, IUTOTUIa3MaTH4IecKass MeMOpaHa)
4. BHyTpeHHHME CTPYKTYphl OaKkTepHalbHON KIETKH (LMTOIIa3Ma, HYKJIEOH], IIa3MHJIbL,
BKJIFOUEHUS)
Crops! u criopooOpa3oBaHue OaKTepHii
6. OOmmue cBeleHUS O CHUCTEMaTHKE MHKPOOPTAaHW3MOB (BHI, KJIOH, IITaMM, YHCTas
KynbTypa). HanmapcTBo mpokapuoThl.
7. llapcTBO apxeu, OTIUYHS OT [IaPCTBA DyOaKTePHIA.
8. Ortnen Gracilicutes
9. Ortnen Firmicutes
10. Opensr Tenericutes u Mendosicutes
11. Bupycsl. CTpoeHue, cuctemMaTuka.
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12. HacnenctBeHHbIe (PAKTOPbI MUKPOOPTaHU3MOB (T€H U T€HOM, KIacCU(UKAIMS IIa3MH,
TPAHCITO30HBI).

13. Myrauuu npokapuoT (TeHHBIE M XpPOMOCOMHBbIE Mytanuu). [loHsTHE peBEepCcaHTOB,
JMCCOLIMAHTOB.

14. PexomOuHanuu npokapuort (TpanchopMariysi, KOHbIOTAIUs, TPAHCAYKIUS Y OaKTepHii).

15. T'enHas UHXXEHEPHUS B MHKPOOHOJIOTHH.

16. BnusHME BIaXXHOCTH Cpebl HA MPOKAPHOTHI.

17. BnusHue TeMnepaTypHOro pexxuMa Ha IPOKapHOTHI.

18. BnusHUE KUCIIOTHOCTHU CPEAbl U MPUCYTCTBHUS KUCIOPOJa Ha MPOKAPHOTHL.

19. BnusHue naBneHus, U3Iy4eHUs U XUMUUYECKHX BEILECTB HAa IPOKAPUOTHI (AHTUCENTHKHU U
AHTUOUOTHKH).

20. B3auMOOTHOLIEHNS MUKPOOPTaHU3MOB.

21. CrocoObl NMUTaHUSA W TOCTYIUICHHS PA3JIMYHBIX BEIIECTB B OAaKTEPHAIBHYIO KIETKY
(maccuBHas qud@y3usi, aKTUBHBIA TPAHCIIOPT).

22. IlumeBbie TOTPEOHOCTH MHUKPOOPTAHU3MOB (YIJIEPOA, a30T M JPYTHE DIIEMEHTHI
MTUTAHHUS).

23. Tumbl nUTaHUSI MUKPOOPTaHU3MOB.

24. bpoxeHue y MHUKpoopraHusmoB (I'JHMKOIM3, MOJIOYHOKHCIOE OpO’KEeHUe, CIIUPTOBOE U
MIPOMMOHOBOKHCIIOE OPOXKEHHE).

25. JlpixaHue y MUKPOOPTraHU3MOB (a9p00HOE U aHA3POOHOE JIbIXaHUE).

26. Poct u pa3sMHOKEHHE MUKPOOPTaHU3MOB. KileTouHble IUKIIBL. Y AeTbHAs CKOPOCTh pOCTa
1 BpeMs reHepanuu. dassl [UKIJIA pa3BUTUSA KYJIbTYpbl OaKTepuil.

27. IlpeBpamenue MUKpPOOpPraHu3MaMu COCTMHEHU I aszora (MUHEpanu3arus,
HUTpUDUKAIIS, ACHUTPUPUKALINS).

28. Oukcanus  MOJIEKYJSIPHOTO  a30Ta  MHUKPOOPTaHM3MaMu  (CBOOOJHOXHBYIIUMHU
MHUKPOOpPIraHW3MaMH, aCCOLMaTUBHAs U CUMOMOTHYECKasl a30TPHUKCALINA).

29. Buonoru4eckuii MUK COSTUHEHUH cephl (OKUCIICHHUE M BOCCTAHOBIICHHUE).

30. IIpeBpaleHue MUKpOOpraHU3MaMu cOeAMHEHHH (ocdopa.

PesynmbraThl  YCTHOTO 3adeTa OMNPEACTSIOTCS OIEHKAMU  «OTIHMYHO», «XOPOIIOY,
«yJIOBJIETBOPUTEIHLHO» U «HEYIOBJIETBOPUTEIHHO.

HToroBasi oneHka MO AMCUIWIUIMHE, COCTOMT W3 OIICHKH 3a CaMOCTOSTENBHYIO paboTy
(TeKkyIuit KOHTPOJIb), U YCTHOTO 3aueTa (IpoMexxyTouyHas attectaius). [1o kaxxaoMy U3 BUI0B
3aJJaHi TEKYIIEro KOHTPOJISl BEICTABIISIETCS] OIICHKA «3a4TE€HOY, €CITM yYaIIUHCs BBITOIHIIT WITH
oTpas3ui B pabote He MeHee 70% OT miaHupyeMoro oobéma MaTepuana (0T4eT 1o J1adopaTopHO
pabore, noknan). Ilnanupyembiii oObem ornamaercss 3apaHee U Bblpakaercs B 100%
(MakCHMaJbHO BO3MOXKHOE KOJHMYECTBO IPABUIBHBIX OTBETOB (Bompockl W Tect)). Ilpm
(GOopMHpPOBaHWM YCTHOTO OTBETa BO BpeMs cIadd OJK3aMeHa OOydJarommMmcsi HEeoOXOIUMO
IPOIEMOHCTPUPOBATH 3HAHMSI, MOJYYEHHbIE KaK BO BpeMs JIEKI[MOHHOW 4acTH Kypca, Tak U BO
BpEeMsI CEMHUHAPCKUX U JIAOOPATOPHBIX 3aHATUHN M IIPH CaMOCTOSTEIHHOM MPOpPabOTKe TEM Kypca,
NPE/CTAaBICHHBIX B OTBETAX HA BOMPOCHI TEKYLET0 KOHTPOJIS.

YCTHBIN 5K3aMEH BKIIIOYAeT OTBET Ha OWIIET, COAEpIKAlIMi TPH TEOPETHUYECKHX BOIPOCA.
[Ipu dopmupoBaHHU OTBETa HEOOXOIMMO NPOJEMOHCTPUPOBATH 3HAHHUS, MOJIyYEHHBIE KaK BO
BpeMsI JIEKIIMOHHOW YacTH Kypca, a TaKKe BO BPEMsI IPAKTUIECKUX H JIAOOPATOPHBIX 3aHATHIA H
IpU CaMOCTOSITEILHOM IPOpabOTKe TeM Kypca, MPEeJCTaBICHHBIX B pedeparax M OTBETax Ha
BOTIPOCHI TEKYIIETO KOHTPOJIS.

Kpurepuu u mkassl OlEeHUBAHUS:

Kpurepnii Onncanue [IIxana oneHnBaHus
1. 3Hanume TeopeTHyeCcKOU B mnpomecce orBera cryzaent | [a— 3 Gamna.
4yacTH Kypca. JEMOHCTPHUPYET Yactuyno — 1-2 Gamna.

TeopeTnudeckre 3HaHus 1o | Her — 0 Gammos.
TEME OuiIeTa.

2. Bianenne oCHOBHBIMH CryneHt rpamoTHO | [la — 3 Gaya.




MTOHSATHSIMH. HCTIONB3yeT B cBoed peun | Yactuuno — 1-2 Gam.
ocHOBHbIEe ompeaenenus u | Her — 0 Gamos.
TEPMHUHBI,  HU3y4YCHHBIE B
Kypce.

3. JleMoHCTpanus 3HaHUS Crynen nemoHcTpupyet | [a — 3 6anna.
COBPEMEHHOTO COCTOSIHUS | 3HAHHE coBpemeHHoro | Yactuuno — 2—1 Gaii.
HayKH U IIyTel ee COCTOSIHUSI BOIIPOCOB u | Her — 0 Gamos.
pa3BUTHUSA npobieM B OHOTEXHOJOTHH,

MIPUBOJIUT MIPUMEPBI u
paccyxnaaer Ha TeMy
BO3MOXKHBIX MOCIIEACTBHM
JOCTW)KCHUM ~ WM IIyTeH
JAJIbHEUIIIET0 pa3BUTHSL.

O1eHKY «OTIMYHOY» TOJYYarOT CTYICHTHI, CHABIIME BCE 3aJaHUS TEKYIIETO KOHTPOJIS
(moMy4MBIINE «3aYTEHO» 3a KaKIbIA BHJ 3a/aHus) U HaOpaBmue 8-9 OaiioB Ha JK3aMeHe,
OIICHKY «XOpOIIO» IOJIYYalOT CTYACHTHI, CHABIIME BCE 3aJaHUs TEKYIIEro KOHTPOJIS
(moMy4MBIINE «3aYTEHO» 3a KKl BUJ 33JaHus) U HaOpaBiiue 6—7/ OaljioB Ha JK3aMeHe,
OIICHKY «YJOBJICTBOPUTEIIBHO» TIONYYalOT CTYICHTHI, IIOJHOCTHIO CHABIIME BCE 3aJaHUS
TEKYIIEr0 KOHTPOJIs (TOJyYMBIIME «3a4TCHO» 3a KaKIbIA BHJ 3aJaHus) U HaOpasmme 4-5
0aJUIOB HAa 3K3aMEHE, OICHKY «HCYIOBIIETBOPUTEIHHO» TMOJYYAIOT CTYACHTHI, CHIABIIUE BCE
3aJ]aHUs TEKYIIET0 KOHTPOJIs (MOJYYHMBIINE «3aU4TEHO» 33 KaXKIIbId BUJI 33aJaHHs) U HaOpaBIlIue
MeHee 4 0a/TOB Ha dK3aMEHE, CTY/ACHTHI HE CIIaBIIUE 3a/IaHUS TEKYIEro KOHTPOJISI K IK3aMEHY
HE JIOMYCKAKTCA.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH Kypc MO JUCIHHUILUIMHE B SJICKTPOHHOM YHHBEPCHUTETE
«Moodle» — https://moodle.tsu.ru/course/view.php?id=16946

6) OI_ICHO‘IHBIC MaTCepHraJibl TCKYHICI'O KOHTPOJA U HpOMe)KYTO‘lHOI\/’I arrecraguu 110
JOUCLIAILIIMHE.

B) [Inan cemMuHapckux / 1aOOpaTOPHBIX 3aHATUH 110 TUCLMITIIMHE.

12. Mlepeuyens y4ueOHOii TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

[TpocexoB A. FO. OGmias 6uonorust ¥ MUKpOOHOJIOTHS: yueOHOe 1mocodue, 2-¢ u3/iaHue,
ucnpas. u joim. / A. 0. IIpocekos, JI. C. ConnaroBa, U. C. Pazymuukosa, O. B. Koznosa. — Cn6.
: [Ipocnext Hayxku, 2012. — 320 c.

[MuneBuy A. B. Bupyconorus: yueonuk / A. B. IluneBuu, A. K. Cupotkun, O. B.
["aBpuiioBa, A. A. Ilorexun — CIIO. : U3n-Bo C.-Iletep6. ya-ta, 2012. — 432 c.

Jikeir JIx. M. CoBpemenHast mmmieBas Mukpoouosorus / Jx. M. JDxeir, M. JIx.
Jleccuep, [. A. Tonpnen. — M. : U3a-Bo Jlaboparopus 3nanuii, 2014. — 888 c.

Uxenkenu B. A. buorexnonorus: yue6. nocodue / B. A. Uxenkenu. — CII0. : [Ipocnekr
Hayku, 2014. — 336 c.

nerens I'. (Pen.). CoBpemennas mukpoouonorus. [Ipokapuotsl. B 2-x TT. (KOMIIJIEKT)
— M.: Mup, 2013.

HerpycoB A. U. BBenenue B Omorexnonoruto: yueOnuk / A. W. Herpycos. — M.
Axanemus, 2015. — 208 c.

[Imun P. Harnsnnas 6uotexHonorus u reHerndeckas umwkenepus / P. Imun; mep. c
HeM. A. A. Bunorpanosoit, A. A. Cunrommna nox pea. T. I1. Mocomosoii. — M.: BUHOM.
JlaGopatopus 3Hanuii, 2014. — 325 c.

byxap M. Ionynspuo o mukpo6uonoruu / M. Byxap. — M. : U3a-Bo Anbnuna Hon-
¢ukmn, 2015. - 218 c.



https://moodle.tsu.ru/course/view.php?id=16946

0) JOMOJHUTENbHAS TUTEpATypa:

Anpbeprc b. OcHoBbl MonekyasipHoit Ouomoruu kiaerku / b. Anwsbeprc, JI. Bpeit, K.
XomnkwuH. — M.: U3n-Bo Jlaboparopus 3nanuii, 2015. — 768 c.

bnarosemierckas E. 0. ®uronaroreHHsle MUKPOMHUIIETHI: YueOHbIi onpenenutens / E.
1O. brarosemnienckas. — Cno. : U3a-so JIEHAH/I, 2015. — 240 c.

Emues B. T. Mukpobuonorus: yaeonux st By3oB / B. T. Emues, E .H. Mumyctun. —
M. : [Ipoda, 2006. — 444 c.

HerpycoB A. U. O6mass mukpobuonoruss / A. W. Herpycos, U. b. Korora. — M. :
Axanemus, 2007. — 283 c.

[nerens I'. O6mas mukpoduonorus / I'. llnerens. — M. : Mup, 2007. — 568 c.

[TpakTukym o mukpoOuosnoruu: Yued. [Tocobue st cryn. Beicil. yuel. 3aBefeHuit / A.
N. Herpycos, M. A. Eroposa, JI. M. 3axapuyk u ap. — M. M3narenbckuil HEHTP «AKaIEMHUS»,
2005. — 608 c.

Tepemenko H. H. CoBpeMeHHBICE METOIbI OLICHKH MHKPOOHOJIOTHYECKUX CBOWCTB M
9KOJIOTHYECKOTO cTaryca mouBbl: YueoHoe mocooue / H. H. Tepemenko, E. E. Akumosa, O. M.
MunaeBa. — Tomck : M3parensckuit nom TT'Y, 2017. — 152 c.

B) pecypchl cetu HTEepHeT:

http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-virusologii-
koleshko.html

http://mickrobiolog.ru/

http://lib.mexmat.ru/books/60071 — I1lnerens I'. OOIIast MEKPOOHOIOTHSI

http://www.lomonosov-fund.ru/enc/ru/encyclopedia:0130:article — DuumkIONEUS 110
MHUKPOOHOJIOTHH

http://rutube.ru/tracks/1676249.html?v=05e63c61c9514c503f7759c9b7f52b7¢c — Bupycsr

http://tube.sfu-kras.ru/video/230 — YueOusiii Gpuabm «PUKKeTCHI

http://www.sciam.ru/rubric/biotechnology.shtml — Esxemecsunblii HAY4HO-
UH(POPMALMOHHBIN KypHal «B Mupe Hayku». buorexnonorun

http://nauki-online.ru/biotekhnologii — Hayka u TexHuKa, 5KOHOMHKAa U OH3HEC.
buorexHonorun

http://elibrary.ru — Hayunas siexTponHas 0ubinoreka

http://www.cbio.ru — Marepuer-xypHan «Kommepyeckast OMOTEXHOIOTHSD

http://www.sciam.ru/rubric/biotechnology.shtml — EsxeMecsuHbIit HaAy4YHO-
uH()OPMAIMOHHBIH *KypHaI «B Mupe Haykn». buorexHonoruu

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTUA

a) JTUIIEH3MOHHOE M CBOOOTHO pacmpoCTpaHsIeMoe MPOrpaMMHOE OOecTieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamm. BrirodaeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0aMyHO AOCTYyIHBIE oOnaunble TexHonoruu (Google Docs, SIlnnekc auck u T.1.).

6) I/IH(I)OpMaI_II/IOHHBIC CIIPaBOYHBIC CUCTCMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunoi O6ubaoTeKku Ty
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAas O6ubanoreka (peno3uTopuii) Ty

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbraHt cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/



http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-virusologii-koleshko.html
http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-virusologii-koleshko.html
http://lib.mexmat.ru/books/60071
http://www.lomonosov-fund.ru/enc/ru/encyclopedia:0130:article
http://rutube.ru/tracks/1676249.html?v=05e63c61c9514c503f7759c9b7f52b7c
http://tube.sfu-kras.ru/video/230
http://www.sciam.ru/rubric/biotechnology.shtml
http://nauki-online.ru/biotekhnologii
http://elibrary.ru/
http://www.cbio.ru/
http://www.sciam.ru/rubric/biotechnology.shtml
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

14. MaTepua/jbHO-TEXHHYECKOe 0O0ecreyeHue

Ayautopun A7 TPOBEICHHS 3aHATHI JIEKIIMOHHOTO THIIA.

Aynutopun Ui NMPOBEIEHUS NPAKTUUECKUX 3aHATUM, WHIUBUIYAIbHBIX U I'PYIIOBBIX
KOHCYJIBTAIM, TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOH aTTeCTalllu.

Aynutopun s NPOBEJIEHUS JaO0OPATOPHBIX 3aHATUM, OCHALIEHHBIE CTEPUIIN3ATOPOM,
CYXO’KapoBBIM IIKagoM, JJaMUHApHBIM OOKCOM, MHKPOCKOIAMH M HEOOXOIMMBIM IEepedHEeM
1a00paTOPHOM MOCY bl U PEAKTUBOB.

[Tomemennst Ui caMOCTOSITENBHOM pabOThI, OCHAIICHHBIE KOMIIBIOTEPHONW TEXHUKOU U
JOCTYNIOM K ceTtu MHTepHeT, B 3JIEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpelay U K
MH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMAaM.

15. Uudopmanus o paspadorunke

MunaeBa Oxcana MojecToBHa, KaHI. OWOJ. HaAyK, JOIEHT, Kadeapa TECHETUKH U
kierounoi ouosiorun bU TI'Y, noueHT.



