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HPOFPAMMA BCTYIIUTEJBHOI'O HCIIBITAHUA
IS TOCTYTIAFOLINX 110 IPOrpaMMaM MariCTpaTypsl Ha HalpaBleHHE

06.04.01 Bﬁonn‘mn, npopuiab «MUKpoOHOJIOrHS U BHPYCOJIOTHSI»

HpkyTek, 2025




1. IlosicHUuTE/IbHAA 3aNIMCKA

[TporpamMma npeaHa3HaveHa sl TOJTOTOBKU K BCTYMUTEIHLHOMY IK3aMEHY IS MOCTYMAIOIINX
B MarucTparypy Ouosioro-nouseHHoro (akynbrera MpKyTCcKOro rocy1apcTBEHHOIO YHUBEPCHUTETA 110
Hanpasienuio 06.04.01 buonorus, npodpmito «MUKPOOHOTIOTHS U BUPYCOJIOTUSD.

K abutypuenTtam, NocTynammmuM B MarucTparypy 0uoaorudeckoro npoduisi, IpeabsBIsIIOTCS
JIOBOJILHO BBICOKHE TpeOOBaHMsI. DTO CBSA3aHO C UCKIIOUYUTEIBHON 3HAYMMOCTBIO OMOJIOTUY KaK HAyKH
B HacToslIee BpeMsi 1 HEOOXOAMMOCTBIO MOJATOTOBKY BBICIIEH IIKOJION BBICOKOKBAIU(ULIIMPOBAHHBIX
CTELUAIHCTOB.

[Toctynatomuii B Maructpatrypy IODKEH 3HATh MPEIMET H3y4eHUs, CTPYKTYpy, UCTOPUIO U
METOJI0JIOTUYECKHUE OCHOBBI COBPEMEHHOM OMOJIOruM, a Takke UMeTh 0a30Bble 3HAHUS, MOTyYEHHBIE
IIPY OCBOCHMU JUCIUILUIUH MUKPOOHOJIOrMYECKOro Ipoduiis Mpu o0ydeHUHU B OakanaBpuare. 3HaHHUE
3aKOHOMEPHOCTEH BO3HUKHOBEHUS M DPA3BUTHS KUBOM MpHUpOAbI HE0OXoaumo aisi (OpMUPOBAHUS
HAyYHOTO MUPOBO33PEHUs, TOHUMAHHUSI MECTa YEJIOBEKa B CUCTEME IPUPOJIbI, B3AUMOCBS3CH MEXKITY
JKUBBIMU OpTraHU3MaMH, MEXAY >KUBOW M HEXKHUBON mNpupofor. PyHAAMEHTAIbHBIE OTKPBITHUA,
COBEpIIICHHBIE B PA3JIMYHBIX HAIPABICHUSAX OMOIOTHYECKIX HAYKaX, MOBBICHIIA UX POJIb U OTPEACITUIH
IPOrpecc He TOJbKO B TaKUX TPAIUILMOHHBIX 001ACTAX, KaK CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO,
MEAWIIMHA U DKOJIOTHS, HO ¥ BBI3BAIM MHTEPEC y CHEIUAINCTOB JIPYrUX OoTpacieil. be3 ydera cBszei
MEXJy OMOJOrMYEeCKMMH CHCTEMaMH, MPOTHO3UPOBAHUS IOCIEICTBUN HApYIICHUS 3TUX CBSI3EH He
MOKET OBITH pa3paboTaHO palMOHATLHOE 00OCHOBAHUE BOBJICUEHUS B XO3HCTBEHHBIH 000POT HOBBIX
TEPPUTOPUH, MIAHUPOBAHUS KPYIMHOMACIITAOHBIX MPOEKTOB. MHUKpPOOMONOTrHs 3aHUMaeT 3HAUYMMOE
MECTO B cHCTEeMe OMOJIOTMUECKUX HAYK, SBIIICTCS OJHUM M3 HanOoJee MepCIeKTUBHBIX HAMPaBICHUIMA
HAy4YyHOTO Mporpecca, pelaeT He TOJbKO (yHIaMEHTaJbHBbIE 3aJaud, HO TakXKe U pa3HOoOpa3HbIe
NPUKIAIHBIE  AaCMeKThl, CTUMYJIHpPYS pa3BuTue AP(EKTHBHBIX IKOJOTUYECKH  OE30MacHBIX
OMOTEXHOIOTHHA.

[lenb BCTYNUTENBHOTO HCHBITAHUS: YCTAHOBJICHHE YPOBHS TOJITOTOBKM MOCTYHAIOIIETO B
MarucTparypy K yueOHOW 1 HayqHOU padoTe.

3agaun:

® BBHISIBUTH OBJIAJICHUE OCHOBHBIMHM KOMIIETEHLIUSAMHU, COOTBETCTBYIOIIMMH YPOBHIO OakanaBpa
ouonornn; auddepeHrpoBaTh A0UTYPUEHTOB 10 YPOBHIO TOTOBHOCTH K O0YYEHUIO TI0 HAPABIICHUIO
06.04.01 «buonorus» npopuino «MUKpOOHOTIOTHS U BUPYCOJIOTHSY;

® BBISIBUTH CIOCOOHOCTh aOWUTypHEHTa NPUMEHSATh Oa30Bble 3HaHUS W I(P(EKTUBHO WX
MCIIOJIL30BATh IS pelieHus] GyHIaMEHTATBbHBIX TPO(EeCCUOHATBHBIX 3a71a4;

® OILICHUTh 3HAHHWE, YMEHHE U JIMYHbIE KauyecTBa B COOTBETCTBUU C 3aJadyaMu
podeCCHOHAIBHON JeATENHHOCTH OakayiaBpa (CreruaiiucTa) OnoIoruy.

2. CTpyKTYypa BCTYNIUTEJbHOI0 HCIIBITAHUS

[loctyniieHne B MarucTparypy OCYUIECTBIISETCS Ha KOHKYPCHOM OCHOBE IO pe3yjbTaTam
KOMIIBIOTEPHOT'O TECTUPOBAHUS B COOTBETCTBHH C MArMCTEPCKOM MPOTPaMMOH.

TecToBble 3a1aHus Ui BCTYNIUTEIbHBIX 3K3aMEHOB B MarucTpaTypy Mmo OHOJIOTUU COCTOST U3
50 BOIPOCOB 3aKPBITOTO TUTIA — K KOKIOMY 33JIaHUI0 IIPUBOJAUTCS YETHIPE BAPUAHTA OTBETA, U3 KOTOPBIX
TOJIBKO OJIMH IIPABUJIbHBIM.

B Tecre npeacraBieHbl BONPOCH! U3 001Iei OMOJIOrUH U OCHOBHBIX pa3/esioB MUKPOOHOJIOTHH.

TecTbl cocTaBieHbl TaKUM O0pa3oM, YTOOBI MpPHU HMX PEIIEHUH MPETEHACHTHI HE TOJIbKO
MPOJEMOHCTPUPOBAINA TIOJTYyYEHHBIC 3HAHUS 1O COOTBETCTBYIOIICH AMCIMILIMHE, HO U ONEPUPOBAIIU
UMU, BBIOJHSIIA MBICIUTENbHBIE OINEpaluy, aHAIU3UPYSd U KOHKPETH3UPYS MpPEIJIoKEHHOE
coJiep>kaHue. baiel, moydeHHBIC 32 BHITIOTHEHHBIC 33JaHUs, CYMMUPYIOTCS.

3. CucreMa OlleHMBAHHUS BCTYNHUTEIbHOI0 HCTIBLITAHUSA

3a mpaBUIILHOE BHITIONHEHUE 3a1aHui 2 Oaia. 3aJaHie CUNTASTCS BRIIOTHEHHBIM, €CITH YKa3aH
MPAaBWIbHBIN OTBET. 3a BBINOJIHEHNE 3aJJaHUI CTaBATCS HOJIb OAJIJIOB, €CIIH:

® yKa3aH HeMPaBWIbHBIN OTBET;
® OTBET OTCYTCTBYET.

Takum oOpa3om, MakCUManbHas OIEHKA, KOTOPYIO MOXKET MONy4YUTh aOUTYPUEHT, COCTABIISICT

100 6amnoB. Jyis y4acTsi B KOHKYPCHOM OTOOpE Ha MOCTYIUICHUE B MarucTparypy IO HampaBIICHUIO



06.04.01 buonorus npodpmio «MHUKPOOHOTIOTHS W BHUPYCOJOTHUS», aOUTYPHEHT AOJKEH HalOpaTh
MUHHMYM 60 6asIoB.
4. [IpoaoaKUTETbHOCTH BCTYNUTEIBHOI0 HCTIBLITAHUSA

[TpogomkuTensHOCTh TeCTUpPOBaHUs cocTaBiseT 1 dac (60 MHHYT) ¢ MOMEHTa OOBSIBICHHUS
3aJJaHUI BCTYMUTEIBHOIO UCIIBITAHUS. Y CTAaHABIMBAETCA €IUHOE BpEeMs Hayalla U OKOHYAHUS 33/1aHUS
JUISL BCEX TOCTYMAIOIINX.

5. Bonpochl 1J1s1 NOATOTOBKHU K BCTYNUTEIbHOMY MCIIBITAHUIO

Obwasn ouonozusn

1. XwuzHp Kak ocobas popma marepuu. OCHOBHBIC MPOSIBICHUS JKU3HU: OOMEH BEIIECTB U
SHeprueil, caMOBOCTIPOU3BEICHHE, Pa3APaKMUMOCTh, IBHKEHUE, PA3BUTHE.

2. Kierounas teopus. Knerka kak snemeHTapHasi Ouonoruueckas cucrema. OCoOOEHHOCTH U
pa3Inurs KJIETOK MPOKApPUOT U YKapHOT.

3. XuMHUeCKHH COCTaB KIJIETKH. XapaKTepUCTHKAa OCHOBHBIX TpYII HEOPraHUYECKUX
KOMIIOHEHTOB KJIETKH, UX (YHKIIUH.

4. XapakTepHCTUKa OCHOBHBIX I'PYII OPraHUYECKHUX KOMIIOHEHTOB KJIETKU. AMHUHOKHCIIOTHI,
ux kinaccudukanuud. [lepBuunas, BTopuuHas, TpeTHUYHas, YeTBEPTHUHAsl CTPYKTypa Oeinka. dusuko-
XUMHYeckre cBoiictBa OenkoB. Oynkiun OenkoB. Knaccupukanus OenkoB. IIpocTeie U ClOXHBIE,
ro0ysapHbie 1 GuOpmLIsIpHBIe 0enKu. Docdo -, TTUKO - ¥ IuronpoTenibl. buocuaTe3 Oenka.

5. @epmentsl. XuMHYecKas Npupoaa U odue cBoiictBa (epmenToB. Kiaccubukarus
dbepmenToB. DepmMeHTHI W amocTepuueckuii 1eHTp. KodepMeHThI W MpOCTeTHYECKHE TPYIIIHL.
Cremuduunocts aedcTBus  (pepMeHTOB. DakTophl, BIMAIONIME HAa aAKTUBHOCTh (EPMEHTOB
(koHIIEHTpaKs cyocTpaTa, Temneparypa, pH, HHTHOUTOPBI U aKTHBATOPHI).

6. YrneBoabl: MOHO-, IU- U TIOJIMCAXAPUIbI, UX CTPOCHHE U (PYHKIIUH.

7. Jlunuasl: knaccuguKanus, CTpoeHue U (YHKIUU, IPOCTHIE U CIOMKHBIE JTUITHIBI.

8. Crpykrypa JJHK, npuHIun KOMITIEMEHTapHOCTH, Ouonorundeckas pois. Permukanus JJHK.

9. Crpykrypa wM-PHK, wu-PHK, T1-PHK, wux  d¢ynkmun.  Tpanckpunuus ©
NOCTTpaHCKpUNIKUOHHbIE IpeBparieHus PHK.

10. CrpykTypHO-(YHKIIMOHAIbHAS OpTaHM3aIUs JyKapHOTHUUECKOW KiIeTKu. OCHOBHBIC
pa3nuyMsi B CTPOCHHM >XMBOTHOW M pACTUTENbHON KiIeTKH. OCHOBHBIE 3JIEMEHTHI CTPYKTYPHI
untepdazHoro sapa. luromnasma, opranouasl murtomia3mel. JIIC, anmapar [Nombmku. JIM30CcOMBL.
Mutoxouapun. [Inactuapl. LleHTprOIM U MHKpOTpYOOUKH, CHELMalIbHbIE OPraHOUIbI: (PUOPUILIBL,
pEeCHUUKH, KXT'yTUKU. Pubocomel. [InazmMarnyeckas MeMOpaHa, ee CTpyKTypa U (yHKIMH, POJIb JTUITHIOB.

11. Meiio3, nupdepeHuupoBka KIeTok. /lenenue KIeTok, MUTO3, aMUTO3, SHIIOMUTO3.

12. T'enernueckuii Koj. Perynsius akTHBHOCTH T'€Ha, OTIEPOH.

13. OcHOBHBIE 3aKOHOMEPHOCTH HACJENIOBAaHUS NPU3HAKOB Y JKHUBBIX OpPraHU3MOB U
MEXaHU3MbI peali3allii HacIeCTBEHHON HH(pOpMaIiK (TeHOTHITa) BO BHEIIIHKUE MTPU3HAKY (peHoTHIT).
He3zaBucumoe cueruienHoe HacnenoBanue. KpoccuHrosep u peKOMOMHAITHS.

14. Mytauuu. [IpuurHapl BO3HUKHOBEeHUsS MyTanuid. [IpsMple U oOpaTHBIE TE€HEPATUBHBIC W
COMaTHYECKHUE, aIaATUBHBIC H HEHTpaJIbHBIE, S/IEPHBIC U HEsZIepHbIC, CIOHTAaHHBIC U UHIYLIUPOBAaHHBIC
MyTaluu.

15. OcoOEHHOCTH OKHCIMTENBHBIX MPOIECCOB, MPOTEKAOMUX B KieTke. OOMEH yrieBoi0B.
['mukomus, uwmkin Kpebca, gpixatenpHas uenb. OxucnurenabHoe (HocPopunupoBaHUe, XUMHKO-
ocMOTHYecKas rurnoTe3a MuTdena.

16. EctecTBeHHBII 0TOOpP — ABMXKYMUNA (aKTOp HBONIONKHU, (GopMbl oTOOpA: ABMIKYIIUM,
CTaOMIIM3UPYIOUIHA, AU3PYNITUBHBIA. AOCOTIOTHAS U OTHOCUTENbHAS MPUCIIOCOOIEHHOCTD.

17. Tlonmynsiuuss — CTPYKTypHas €AMHMIIA BHUAA M ODJIEMEHTapHas €JWHULA SBOJIOLUH.
MuxkposBomtonius.  OOpazoBanue HOBBIX BHJIOB. CrocoObl  BupooOpasoBanus. CoxpaHeHHE
MHOT000pa3usi BUJIOB KaK OCHOBA YCTOMYHUBOCTH OMOCHEPHI.

Mukpobuonozus u eupyconozusn

18. Kierounast u cyOkiieTouHasi opraHuzamnus npokapuoT. Mopdomornueckoe paznoobOpasue
IPOKapUOT. XUMHUUYECKHI COCTaB U CTPYKTYpa KJIETOUHOM CTeHKH OakTepuil. OTIMYMS B CTPOCHUH U
XUMHYECKOM COCTaBE KJIETOYHOM CTEHKHM TI'PaMIIOJIOKHUTEIBHBIX M TPaMOTPHUILIATEIbHBIX OaKTepuil.
Knerounsie crenku apxei.



19. Iurormmazmaruueckas MeMmOpaHa OakTepuii W apxeil. BHyTpunurTomiazMaTuyeckue
MeMOpaHbl GOTOTPODHBIX U HEKOTOPHIX HE(HOTOCHHTE3UPYIOUINX OAKTEPHA.

20. Oprasms3anys BHYTPHUKJICTOYHBIX CTPYKTYp MPOKApHOT: IIUTOIUIa3Ma, pPHOOCOMBI,
KapOOKCHCOMBI, MAarHETOCOMBI, XJIOPOCOMBI, (PUKOOUITCOMBI, 23POCOMBI, 1€IPaI0COMBI, IIATIEPOHUHBI,
MIPOTEACOMBI, 3aIlaCHbIC BEIIECTBA, OCIKOBBIC BKIIOUCHUS y Bacillus thuringiensis. Hykmeounn.

21. Kancymbl, CIIM3UCTHIE CIION U YeXJIbl. XUMHYECKHIA COCTaB, CTPYKTYpa, O YHKIUH.

22. XKryruxoBwii anmapar Oaktepuil. CTpoeHHe, XUMHUYECKHH COCTaB, pPacCIOJOXCHHE
KTYTUKOB. MexXaHM3M JBUKEHUSA. MHKPOBOPCUHKU: OOBIKHOBEHHBbIC MMM, F-mumm. Xumudeckuii
COCTaB, CTpoeHue, (YHKITHH.

23. Tunel ABUXEHUSI TPOKAPUOT U TAKCHUCHI.

24. Mopdonoruueckd  audQepeHIMpOBaHHbIE  KIETKM  MPOKAPHOT. OHJ0CIIOphI
TPaMIIONIOKHUTEIIBHBIX OaKTepuii: 00pa3oBaHHWE, XWMHUUYECKHH COCTaB, CTPOCHHE, CBOMCTBA. THIIBI
cnopooOpa3oBanusi. LMCTBI, aKMHETBI, 53K30CMOpBHL. [ OpMOrOoHWH, O0aCOIMCTHI, TETEPOLMCTHI,
OaKTepOHIbI.

25. llepmonnyeckoe KyJbTUBUPOBAHME MHKpOOpraHu3MmoB. KpuBas pocTta mepuoanyeckoiut
KyabTyphl. @a3bl pocta. [lapameTpsl kpuBoil pocta. CKOPOCTh 3KCHOHEHIHAIBHOTO pocTa. Bhixon
6uomaccel. HenpepbiBHOE KynbTHBHpOBaHUE. PocT GakTepuii B xemocTare.

26. Ilumesbie moTpeOHOCTH MPOKapuOT. McTouHmKM yraepoaa. ABTOTpo(dBl U TeTepoTpOodHbI.
Canpodutsl u mnapasutel. Omurorpodsr m konmuorpodsl. Mcrounuku azora, cepbl, ¢ocdopa.
[TorpebHOCTH B (hakTOpax pocta. AyKCOTpOodbI ¥ MPOTOTPOQHI.

27. YcnoBus KyJIbTHUBHPOBaHMS MHUKpPOOPTaHM3MOB. THUIBI cpeA, HCHONb3yeMbIE IJId
KYJIbTUBHUPOBAHUS MUKPOOPTraHU3MOB. [IpUHINM 371€KTUBHOCTH.

28. Tumbl HEPreTHYECKOro U KOHCTPYKTHBHOTO MeTabonu3ma npokapuoT. Pororpodus u
xeMmoTpodus. Jlutorpodus u opranorpodusi. ABToTpodus u rereporpodusi. CriocoObI CyIecTBOBAHUS

MPOKAPHOT.
29. T'omodepMeHTaTUBHOE MOJIOYHOKHCIIOE OpoXXeHHE. buoxumus nporecca.
XapakTepucTuka roMo()epMEHTATUBHBIX MOJOYHOKHUCIIBIX OAKTEPHIA.
30. T'erepodepmeHTaTUBHOE MOJIOYHOKHUCJIOE OpoXxeHue. OKUCIUTENbHBIN

neHTo30¢ocdaTHblil myTh. ['eTepodepMeHTaTHBHBIE MOJIOUHOKHCIIBIE OAKTEPUH.

31. CnuproBoe O6pokerue. OO6pa3oBaHUE dTaHONA APOXIKaMH, OMOXUMUS mporiecca. JPdekt
[Mactepa. Opdexr Kpedrpu. CriuproBoe Opoxenue Zymomonas mobilis.

32. bakrtepuanbhbiii doTocuHTe3. OKCUTEHHBIE U aHOKCUTEHHBIE (PoTOTpOodHBIE OaKTEpHH.
[TurmMeHTHl aHOKCUTEHHBIX (HOTOTPOPHBIX OakrTepuil. MexaHW3M aHOKCHUTE€HHOTO (OTOCHHTE3A.
becxnopodumnbHbIif PoTOCHHTE3 rago0aKTEpHid.

33. AospobGHoe npixanue. ['pynmbl a3poOHBIX XeMOOPraHTPO(HBIX OakTepuil (METaHOTPO(BI U
METHIIOTPO(BI, YKCYCHOKHUCIIBIE, aMMOHU(DHULIMPYIOILHE, LEJUTI0NI030pa3pyIIaIoLIue,
YTJIEBOAOPOJAOKUCISAIONINE OaKTepUH).

34, XemocuHTe3.  JlpixaTenpHble  [EMM  XEMOJIUTOTPOGHBIX  Oakrtepuid.  ['pymms
XeMONUTOTPO(MHBIX  OakTepuil  (HUTpUPHUUUpPYIOIIME, THOHOBBIC, BOJOPOJAHBIE  OaKTEepHH,
Kene300aKTepuu, KapOOKCHI00aKTeprn ).

35. Amnaspobnoe napixanue. HurtpatHoe, cynbdarHOe, cepHoe, KapOOHATHOE, <OKEIe3HOEe»,
«ypaHoBoe», (ymMapaTHOE, apCeHAaTHOE JIbIXaHNE, aHHAMOKC-TIPOIIECC.

36. T'eneruka mpokapuor. OpraHuzanus I€HETHUYECKOTO ammnapara npokapuor. Hykmeoun.
[Tnazmuapl. Murpupyromme TeHETHYECKUE AJIEMEHTHI (TPaHCHO30HBI, [S-371eMEHTHI, HHTETPOHBI,
Oaktepuodaru, reHHsle ocTtpoBa). [lyTm mepeHoca TIeHEeTHYECKOro Marepuaia y MpOKapHOTOB.
MexaHu3M reneTndeckor pekomouHaimu. Konwsroraius, Tpaachopmariusi, TpaHCTyKIIHSL.

37. Cucremaruka u TakcoHOoMHs npokapuoT. Homenknarypa npokapuot. Konnenmnus Buzaa y
npokapuot. [ToHSATHS «KJIOHY», «LTaMMy, «BapuanT». Kiaccupukanus npokapuoT. VckyccTBeHHBIE
knaccupukanuu. DumoreHernyeckas —kiaaccupukanus. TpexJoMEeHHas CHCTeMa  KIIETOYHBIX
oprann3moB K. Béze. DBomo1moHHas CUCTEMAaTHKA.

38. Wpentuduxanus mpokapuor. Mopdororuyeckre, THHKTOPUAIbHBIC, KYyJIbTYpajbHbIC,
(bU3HOIOTO-OMOXUMHUYECKHE, ceposlorndeckue mnpu3Haku. Cucremarnka OakTepuidi Ha OCHOBE
reHeruueckoro  poacrea. 16S  p-PHK — cucrema wunentudukammuu. Vcmnonb3oBaHue
XEMOTaKCOHOMHMUYECKUX MPU3HAKOB JIsl UACHTU(PHUKAILIUY.
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39. Yacrtuas mukpobOuonorus. Jlomen Archaea. OcoOeHHOCTH apXeii: OTIUYHS OT OAKTEPHid,
0coOeHHOCTH MeTabonmu3Ma, sKosorudeckue ocobeHHoctH. Punym Thermoproteota: mopdonorus,
MeTabosIM3M, OTHOIIEHHWE K Temmeparype, skosorudeckue Humu. Cynepdunym Euryarchaeida.
MeTtaHOreHbl: OTHOLIICHHE K KUCIOPOY, METa00IN3M, PACIIPOCTPAHEHUE U 3HAYCHHUE. DKCTPEMAILHO
ranoduibHbIe apxeu: mMopdonorus, meradbonmsM, Mecta odutanus. Ouimym Nanoarchaeota: obmias
XapakTepucThka, o0pas xu3nu. Cyneppuinym Asgardarchaeota.

40. Homen Bacteria. ®miym Actinomycetota. Mopdosiorusi akTHHOOAKTepUid, METa00JIU3M,
pacmpoctpaHeHue B mpupoje. Baxneimue npencrasutenu. Ounym Bacillota. Kinace Bacilli. ITopsimox
Bacillales, xapakrepucrtuka pona Bacillus. Knacc Clostridia, xapaktepuctuka pona Clostridium. ®umym
Chlamydiota: mopdonorus, nmkn pa3Butusa, Mmeradonusm. @Dwmrym Spirochaetota: mopdomnorus,
MeTaboaM3M, MecTa OOMTaHMSA; MAaTOTEHHbIE A 4YenoBeka cnupoxersl. Ouiaym Mycoplasmatota:
Moponorus, MeTabonu3M, pacnpocTpaHEeHHE B MPHUPOJE; MATOTCHHBIE NI YeJIOBEKa MUKOIUIA3MBl.
@unym Pseudomonadota. OOmias xapaktepuctuka ¢uinyma. Kmace Alphaproteobacteria. Kiace
Betaproteobactereia. Kitacc Gammaproteobacteria.

41. Axapuotsl. IIpuonsl. Ctpykrypa npuoHoB. Pennukanus npuonoB. HacnenctBeHHas u
nHpekmonHas (GOpPMBbI MPUOHOBBIX OOJIEC3HEH.

42. Bupycsl: onpeznenenue, npupoga. OcoOEHHOCTH BHUPYCOB, KaK >KHUBBIX OpPraHHU3MOB.
[IpoucxoxaeHrue BUPyCcOB. 3HAUEHUE BUPYCOB.

43. CrpykTypHasi OpraHu3anusi 1 XMMUYECKHI COCTaB BUPYCOB.

44, Tumnbl B3aUMOJICHCTBUS BHpYyca M KJICTKU. AOOPTHUBHAsI, NMPOAYKTUBHAs, MHTETPATHBHAS
UHGEKIMH. PerInKkaTUBHBIN LUK BUPYCOB (IIPU JIUTUYECKOM B3aUMOJICHCTBUHU BHPYCa C KIECTKOMN).

45. baxrepuodaru. Mopdomorus u crpykrypa Oakrepuodaro. BzaumoneiictBue (aros c
Oaxrepusimu. Bupynentasie u ymepennsle ¢aru. JIutnueckuit 1uki1. JInzoreHHslit uki1. Beigenenue n
BbIsIBIIeHUE OakTepuodaros. Pombs 6akrepuodaros B Onochepe. [lpumenenne 6akrepuodaros.

46. IlpuHUIMIBI CHCTEMATHUKU U Ki1accudukauu Bupycos. Kimaccudukarms MexayHapoaHOTo
KOMUTETa 10 TaKCOHOMHMM BUpycoB. Kpurepum kiaccudukanuu BHUPYCOB. TaKkCOHOMHUS BHPYCOB.
Omnpenenenue MOHATHS «BHI» y BuUpycoB. HomeHnkinarypa BupycoB. Knaccudukanus BUpycoB 1o
bantumopy. [TpunHiumne kiaccudukauyu BUpycoB 1Mo bantumopy.

47. Muxpockonuyeckre rpudbl. CrocoObl pasMHOkeHHs rpuboB. OcOOEHHOCTH MHTAHUS
rpuboB. Cucrematnka rpu0OoB. DKOJOTHYECKas POJIb MHUKpOCKONHUYecKUX TIpubOoB. Ilpaktuueckoe
MCII0JIb30BaHNE MUKPOMULIETOB.

48. VYdactue MUKpPOOPraHM3MOB B KPYrOBOPOTE yriepoja, a30Ta, CEPhI.

49. Bnusiaue (aKTOpPOB cpelnbl Ha KHU3HEACSITEILHOCTh MHUKPOOPTaHW3MOB. OTHOIICHHE
MuKpoopranusMoB k Oz. BrnusiHue teMneparypbl Ha KU3HEEATENbHOCTh MUKPOOPTaHU3MOB. [ pymibl
MHUKPOOPTIaHU3MOB 10 OTHOILICHHIO K TemIieparype. Mexanu3Mbl ICUXpo- U TepModminu. Bausaue pH
Cpelbl Ha KU3HEACSITENbHOCTh MHUKPOOPraHU3MOB. Anuao(uiel, HEHUTPOUIbI, amKaJIo(UIIbL.
Mexanusmel  pH-romeocrasa. BopaHas akTHBHOCTB Cpeapl M MHUKPOOpPraHU3MbL. [ 'pymnmsl
MUKpPOOPTaHU3MOB [0 OTHOILIEHHUIO K COJEHOCTH. MeXaHU3Mbl MPUCIOCOOJIEHHS K OCMOTHYECKOMY
COCTOSAIHUIO cpenbl. Bomuelid MaTpuusblii crpecc. KcepoduimbHble MHUKpOOpraHu3mMbl. MexaHH3MBbI
kcepobunuu. BnmsHMe Buaumoro, WHEGPAKPACHOTO, YIBTPA(PHUOIETOBOTO U HOHH3UPYIOIIETO
U3IY4YEeHUST Ha MHKPOOPTaHU3MBL. MeEXaHM3Mbl paJMiOyCTOHYMBOCTU. BiusHUE THIpPOCTaTHYECKOTrO
NMaBJICHUST HA KU3HEACSITENbHOCTh MHKpOOpraHu3MoB. bapoduibHbie u  GapoTojiepaHTHBIE
MHUKPOOPTraHu3Mbl. MexaHu3Mbl Oapopuinu.

50. ®opMbl B3aMMOOTHOIIICHUH MUKPOOPTaHU3MOB MEX Iy coOoii. Heltpanusm. AHTaronusm.
Cumbuo3bel. KoHcopunymbl Mukpoopranu3moB. buoruenku. Merabuo3. Cunrpodus. [lapazutusm.
XHUIIHUYECTBO.

51. B3auMOOTHONICHUS MUKPOOPTaHU3MOB C PACTCHUSMH M KUBOTHBIMHU.

52. Ilapa3uTu3M Kak CTpaTerusi )KU3HU MUKPOOPraHU3MOB. IlaToreHHbIe MHUKpPOOPTaHU3MBbI.
[TarorenHocts ¥ BUPYNEHTHOCTb. LDso, DLM. ®akTopbl NaTOr€HHOCTH.

53. MeTonpl W TPUHLHUIBI TPOBEICHUS CAHUTAPHO-MHUKPOOMOJIOTUYECKUX MCCIIECIOBAHUM
00BeKTOB BHEIIHEH cpenpl. CaHUTapHO-TIOKa3aTenbHble MUKpoopranusMel (CIIM). I'pynmsr CIIM.

54. CaHUTapHO-MHUKPOOHMOJIOTMYECKOE HCCIEeIOBaHUE BOJbI, MOYBBL, BO3AYyXa, IHIIEBHIX
IPOIYKTOB.



55. Teoperndyeckue W MPAKTUYECKHE OCHOBBI MHUKPOOHOJOTHYECKOTO TOJyYeHHUs Oerka,
BaKIIMH, JUMHUI0B, TOIUCAXapHUI0B, (EPMEHTOB, BUTAMHUHOB, aMUHOKHUCIIOT, OPTaHUYECKUX KHUCIIOT,
CIIUPTOB, PaCTBOPUTENIEH U APYTUX MPOAYKTOB.

56. Hcnonb30BaHME  MHUKPOOPraHM3MOB B  OHOTEXHOJOTHH, OHOTMIPOMETALTypIHUH,
o6uopemenuanuu. MukpoOuonornueckye npenaparsl JJisl 3alUThl pacTeHuil. buoynobpenus Ha OcCHOBe
azorukcupyronmx Oakrepuil. MukpoOnas yrunuzanus ThBO wu apyrux orxozos. Ilomydenue
OHOTOMIINBA.

6. O0pasen (poHIAa OLIEHOYHBIX CPEICTB
1. lTommep, siBaAsIIOIIUIiCS 00513aTeJIbHBIM KOMIIOHEHTOM KJIETOYHOM CTEHKH 0aKTepHii:
a) XUTHUH
0) mewIroI03a
B) NIENTUOTIINKAH
T) JIMTHUH
2. Tun nuTaHus NMPOKAPHOT, HCNOJIb3YIOIIUX JHEPTHIO CBETA U OKHCJIAIOIIMX OPraHuYecKHe
BellleCTBa, HA3bIBAeTCH:
a) XeMOJIUTOTPODHBII
0) XeMOOPraHOTPOpHBII
B) (OTOMUTOTPO(HBIN
r) hoToOpraHoTpOHBIN
3. DIeKTUBHBIE Cpeibl IPUMEHSIOT JJIs1:
a) mud depeHImanum OTACIHHBIX BUAOB U TPYIII MUKPOOPTaHU3MOB
0) BbIAETICHUS U3 IPUPOIHBIX UCTOYHUKOB OIPEIEICHHBIX TPYII MUKPOOPTraHU3MOB
B) BBISIBIICHUSI MOP(OBapoOB
') KyJIbTUBUPOBAHUS MY3€HHBIX IITAMMOB
4. Jlar-¢paza cooTBeTCTBYeT:
a) Meproly MaKCUMAaJIbHOM CKOPOCTH KJIETOYHOTO JIEIEHUS
0) meproly MHTEHCUBHOTO (PHU3MOIOTUYECKOTO MPUCTIOCOOTICHUS
B) MIEpPUOY CHHKEHUSI TEMIIOB Pa3MHOXKEHUS
T') IEpUOTy JOrapuPpMHUUECKON THOEN KIETOK
5. KuawueBoit ¢epment ¢PpykrozoaudocharHoro mnytu 'y romModepMeHTATHBHBIX
MOJIOYHOKHCJIbIX OaKTepuii:
a) MaJIaTJIeTUAPOTeHAa3a
0) KpoTOHa3a
B) meHTo30(ochokeronaza
I') abj0J1a3a
7. Kiou k o0pa3ny GoHIa OLeHOYHBbIX CPEACTB

Howmep Bonpoca Bapuant oTBera
1 B
2 r
3 0
4 0
5 r

8. Pexomenayemasi aureparypa

1. buonornyeckas 3amuta pacrenuii / M. B. Htepumuc, @. C.-Y. xanunos, 1. B. Auapeesa
u ap.; lox pen. M. B. llltepummuc. — M. : KonocC, 2004. — 264 c.

2. Tyce M. B. Mukpob6uonorus : yueb. ans ctyn. By3oB / M. B. I'yces, JI. A. MuneeBa. — M.
: Akagemus, 2006. — 462 c.

3. EropomaT. A. OcuoBsl Ouorexuonoruu / T. A. Eroposa, C. M. KitynoBa, E. A. Xunyxuna.
— M.: Akagemus, 2006. — 208 c.

4. Ewmnes B. T. Mukpo6uosnorus : yue6. st By3os / B. T. Emues, E. H. Mumyctun. — M. :
Hpoda, 2006. — 445 c.



5. Kgutko K. B. I'enernka mukpooprann3mMos : yue6. nocooue / K. B. KButko, . A. 3axapos.
—2-e m3xa. — CII6 : M3p-Bo C.-Ilerep6. yH-Ta, 2012. — 269 c.

6. Komos B. I1. buoxumus [Onexrponnsiii pecypc]| / B. I1. Komos. — 4-e u3a., ucnp. u 1om. —
OBK. — M. : Opaiir, 2014. — 640 c. — Pexxum nocryna: D43 «bubnmorex». - Heorpanuy. 1octyi.

7. MeaunuHcKass MUKPOOHOJIOTHSI 1 UMMYHOJIOTHS [DNeKTpoHHBIN pecypc] / Y. JIeBUHCOH. —
Mocksa : JlaGopatopus 3nanuii (panee «bMMHOM. JlaGoparopus 3HaHuii»), 2015. — Pexxum nocrymna:
ObC "UznarenbcTBO «Jlanb». — Heorpanuu. goctym.

8. HerpycoB A. U. Muxpobuosnorusi / A. Y. Herpycos, U. b. KoroBa. — M. : U3xa. nientp
«Axangemusy», 2006. — 350 c.

9. O6mas ouonorust / M. b. Kamxun, O. B. My3zanesckas, O. A. bepcenera ; pen. B. II.
CanoapoBa — Upkyrck : M3narensctBo UT'Y, 2014. — 603 c.

10. Octposckas P. M., Uemepmnosa B. U. I'eretuka. Yue6Hnoe nmocodue / P. M. OctpoBckas,
B. . Yemepunosa. — Upkyrck, uzg-so UI'Y, 2012 — 247 c.

11. Canwurapnas mukpoouonorus / P. I'. ['ocmanoB [u ap.] — CII6. : U3gaTenbcTBo «JlaHby,
2015.-240 c.

12. CesepuoB A. C. Teopus sBomoruu / A. C. Cesepues. — M: BJIAJIOC, 2005. — 380 ¢

13. Teiinop, [. buonorus: B 3 1. [Dnexrponnsiii pecypc] / J. Teinop. - Mocksa : bunom.
JlaGopaTtopus 3nanui, 2013. - Pexxum gocryna: ObC "UznarenscTBo «JIanb». - Heorpanud. goctyi.

14. Turonorwus [DnekTpoHHBIH pecypce] : ydueb.-meton. mocooue. - IBK. - Upkyrck : UT'Y,
2012. - Pexxum nocrymna: U3 «bubnnorex». - HeorpaHu4. JOCTYII.

15. Yemepunosa B. 1. OcCHOBbI TeHOMUKH U IPOTEOMUKHU: TEXHOJIOTUN pekoMOnHaHTHBIX JIHK
MEePBOTO TOKOJICHUsI (TeHHasi MHxkeHepwus) : yueO. mocooue / B. U. YUemepunora. — Upkyrck : U3n-Bo
nury,2014. -238c.

16. Dxomorusi MEKpOOpPTaHU3MOB : y4eO. s crya. By3oB. / A. U. Herpycos, E. A. bonu-
Ocmonosckas, B. M. TI'opaenko u ap.; mox pex. A. WM. HerpycoBa. — M. : M3narenbckuil LeHTp
«Axagemusy», 2004. — 272 c.

9. Iporpammuoe oGecneuenne u MaTepHeT-pecypenl
DnekTpoHHas oubnroreka MpKyTcKoro rocyHMBEpCUTETA
http://library.isu.ru/ru/resources/electronical.html
DneKkTpoHHas OubmoTeka Ononoro-moyBeHHOro (hakynprera UT'Y
http://biosoil.isu.ru/ru/library/index.html
Poccutiickas rocynapcTBerHas onbmuorexka www.rsl.ru
Poccwuiickas HanmoHanpHast OnbinoTexka www.nlr.ru
bubnuoTtexa AkagemMuu Hayk www.rasl.ru
bubnuoteka no ecrectBeHHsIM Haykam PAH www.benran.ru
Hayunas snexktponnas 6uommoreka eLIBRARY.RU www.elibrary.ru

10. PazpaGoTuynk nmporpaMmbl BCTYIIHTEIbHOI0 HCIIBITAHUSA
Bsatunna O. @., 3aBenyromas kadeapsl MUKpOOHOIOTHH, KaHAUIAT OMOJIOTHYECKUX HAYK.

LRI W=

Hannas npoepamma coomeemcmayem memoouseckum pexomenoayuamu « O nopsioke paspabomku u mpebo8aHusx K
CmMpyKmype, cO0epaCAHuIo U OPOPMACHUIO NPOSPAMM 6CHYRUMENbHBIX UCHBIMAHUUY (C USMEHEHUSAMU U OONOJIHEHUAMU)



