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Oo0mme ykazanus

BerynurenbHple MCHIBITaHUS 1O 00pa3oBaTEIbHOM MPOrpaMMeE BBICIIETO OOpa30BaHHUS —
IporpaMMe IOJArOTOBKM HAay4HbIX W HAy4YHO-NIEJAarorM4ecKUx KaJpoB B aclUpaHType IO
HampasJieHUI0 noaroroBku 1.5. buonormueckue Hayku, 10 HaydyHoOM cneuuanbHoctu 1.5.11
MukpoOuosorusi  OXBaThIBAIOT  CTaHAAPTHBIE  pa3/ieibl  YHUBEPCUTETCKMX  KYpCOB IO
MHUKPOOHOJIOTUN M BHPYCOJOTUH, (PU3HONOTUM M OHOXMMHHM MHUKPOOPTaHU3MOB, LUTOJOTHU
MHUKPOOPIaHU3MOB, YacTHOW MuKpoOuosoruu. Taxke mnpoBepstoTcss 0a3oBbleé YMEHHs B
6akTeprosoruu. Borpocs! 1 cTpyKTypa 3K3aMEeHAIIMOHHBIX OMJIETOB MTPUBEICHBI HUXKE.

Ilopsinok npoBeieHUsI BCTYNUTEIbHBIX HCIBITAHUM

BcerynurensHoe ucnbITaHre MPOBOAUTCS B (hopMe dK3aMeHa Ha OCHOBE OWJieTOB. B kaxkmom
HK3aMEHAIIMOHHOM OmIieTe 1o 2 Bompoca. DK3aMeH MPOXOIUT B MHUCbMEeHHOH dopme. [loaroroska
OTBETY cocTaBisieT 1 akagemudeckuit 9ac (60 MuHYT) O€3 mepepbiBa C MOMEHTA pa3fayu OUJICTOB.
3ananus onenuBaroTcs oT 0 70 100 6anyioB B 3aBUCHMOCTH OT MOJTHOTHI U IPABUILHOCTH OTBETOB.

Kpurtepun onennBanus
OneHka NOCTyNaroUIeMy 3a IUCbMEHHYIO palbOTy BBICTABISETCS B COOTBETCTBHM CO
CIEIYIOIUMU KPUTEPUIMU.

Otauyno (80-100 6ans10B)

[TocTymaronuii 6€30mMO0YHO OTBETUJI HA BOMNPOCHI, MPEACTABICHHBIC B OWIIeTe, a TaKKe
MIPOEMOHCTPHUPOBAJ CBOOOHOE BIIAJICHNE MATEPUAIOM IIPU OTBETE HA JOMOIHUTEIBHBIE BOIPOCHI.
[Ipu 3TOM OH OOHApPYKHJI BCECTOPOHHEE, CUCTEMAaTUYECKOE U IIIyOOKOe 3HaHHE MaTepuaia, yMeHHe
CBOOOJHO BBITIOJHATH 3aJaHMsI, YCBOMJ OCHOBHYIO JIMTEpAaTypy M 3HAKOM C JOTOJHUTEIbHOU
JIUTEPATYpPOH, PEKOMEHJOBAHHOW JaHHOW MPOrpaMMOM, YCBOWJ B3aUMOCBSA3b OCHOBHBIX MOHSATHI
MHUKpPOOHMOJIOTMM B WX 3HAYEHUH [UId TNpuoOperaeMoil mpodeccuu, MNPOSBUI TBOPUYECKHE
CIOCOOHOCTH B IOHUMAaHUH, U3JI0)KEHUU U HCIIOIb30BaHUH Y4eOHO-IIPOrPaMMHOT0 MaTepHaia.

Xopomo (60-79 6an10B)

[MToctynaromuii 6€30mKuO0YHO OTBETHII Ha BOIIPOCH, IPEACTABICHHBIE B OMIeTe, HO HE TOYHO
WM HE B TIOJIHOM 00BbeMe PacKpbUl JONOIHUTEIBHO 331aHHbIe BONPOCHL. [Ipn 3TOM OH 00Hapy XM
CHCTEMAaTUYeCKH XapakTep 3HAaHMM B OONAaCTH MHUKPOOMOJIOTMM M CIOCOOGH K HX
CaMOCTOSATEIILHOMY TIOTIOTHEHUIO W OOHOBJIGHHWIO B XOJI¢ JalbHEHIIeH ydeOHOW paldoThl H
npoecCUOHATLHON AEATEIEHOCTH.

YnoBaersopureabHo (40-59 6asioB)

[Toctrynaromuii OTBETHII Ha BOIIPOCHI, IPECTABICHHbIE B OUJIETe, HO 3aTPYAHSIICA B OTBETaX
Ha JIOTOJIHUTENbHBIE BOMPOCHL. [Ipu 3TOM OH 00HAPYX I 3HAHHE OCHOB MHUKPOOHOJIOTHH B 00BEME,
HEOOXOAMMOM ISl JajdbHEHIel y4eObl W TpeacTosmeid padoTel MO Tpodecchuu, 3HAKOM C
OCHOBHOU IUTEpaTypoOil, PEKOMEHIIOBAaHHOW JaHHOW MpOrpaMMoii, 00JamaeT HEOoOXOIUMBIMU
3HAHUSAMM 71l yCTpaHEHHs] TOTPEIIHOCTEH, JOMYyIIEHHbIX B OTBETE HA OJK3aMEHe, 0]
PYKOBOJICTBOM IpernojaBaTelis.

HeynosierBoputeibHo (MeHee 40 6a/110B)

[Toctynaronuii 3aTpyJHsiICs B OTBETax Ha BOMPOCH OmiieTa, OTBEYAl TOJBKO IOCHE
HaBOJSAIINX BOIIPOCOB, IEMOHCTPHUPOBAJI Ci1aboe 3HAHUE TPH OTBETE Ha JOTOJHUTEIEHBIC BOIIPOCHI
au00 He OTBETHJI HU Ha OJUH M3 JOIMOJHHUTEIbHBIX BOMpocoB. [Ipu 3ToM OH OOHaApyXWI
3HAYUTEIIbHBIC IPOOEIB B 3HAHNAX OCHOB MUKPOOHOJIOTHH, TOITYCTIII IPUHINITHATIbHbBIE OITHOKY B
OTBETax Ha BOMPOCHI OMJIeTa U HE CIIOCOOEH MPOIOIKUTH 00yUeHHE IO MUKPOOHOJIOTHH.



Bonpochl mporpaMMspl BCTYNHTEIBHOT0 HCTIBLITAHUS B ACHHPAHTYPY M0 HAYYHO#
cnenuagbHocTH 1.5.11 Mukpoo6uoaorust

MecTo MUKpOOHOJIOTHH B MUPE KUBOTO.

1. Baxxneiimme cBONCTBa MUKPOOPTaHW3MOB, WX MPU3HAKKA U pa3sHooOpaszue. [IpocTeitmme, rpudsl,
BOJopociH, Oakrepuu. Bupycel, mpuHOHBI, BHUpOHIBL. MeETOAMYECKHE IOAXOJbI, CBS3aHHBIE C
MaJIbIMH pa3MepamMu 00BEKTOB.

2. CoBpeMeHHass MHKPOOMOJIOTHS, €€ HaIlpaBleHHs M 33Ja4d. 3HaUYCHHE MUKPOOPTaHU3MOB B
KHU3HU uenoBeka. [IpakThueckoe HCIONIb30BaHHE MHKPOOPraHU3MOB. ['eHeTHyeckass MHXKEHEpUs
MHUKPOOPIaHU3MOB: MPOOJIEMBI U IEPCTIEKTUBBI.

3. Pacnpoctpanenue wmukpoopranusmoB. OOmas xXapakTEpUCTHKa W 3HAYCHUE MHUKPODIOPHI
IIOYBBI, BOJBI U BO3yXa. 3HAUEHNE MUKPOOPTraHU3MOB B IIPUPO/IE.

OCHOBHBIE MMPUHIUIIBI CUCTCMATUKHU MUKPOOPIraHU3MOB.

4. HampaBneHus B cucteMaTuke npokapuot. @eHorunnyeckuit noaxos. I'eHocucremarika. AHanus
reHa 16S pPHK B cucremaruke.

5. TIpobGnempl TaKCOHOMHYECKOTO PACIOJOXKEHHUS TMPOKAPUOT U MPOUCXOKIACHHUE IKU3HH.
OuoreHrss OpraHUYEcKOro MHpa: TPU JMHUM SBOJIONMH, TpU (HOPMBI KHU3HHM, TPU JOMEHA:
Archaeae, Bacteria, Eukarya.

6. O6mas xapaktepuctuka nomeHa Archaeae. CXoacTBO W pa3nuumMe apxe ¢ JIyKapusIMU H
OakTepusmu. CBoeoOpa3ue 3KOIOTUYeCKUX HUlll. JKU3HB MPU TeMrepaType BBIIIE TOYKU KUTICHUS
BOJIbI. DKCTpeMabHas anua0UIus U TamopuIus.

Mopdosorust ¥ UTOIIOTUS MUKPOOPTaHU3MOB.

7. CTpyKTypHas OpraHu3aiusi MPOKAPUOTHOM KIETKH. BakHelllne OTIUYUTENbHbIE MPU3HAKU
9YKapuoOT U NMPOKAPHUOT.

8. dopma u pa3MmMepbl MNPOKAPHOT. XapakTepHble OO0bEAMHEHUs KiIeTok. "l'mranrckue" u
"KapsuKoBBIe" opraHu3Mbl. DaKTOPHI, OMPELISIONTNE Pa3Mephl U (HOPMY KIETKH.

9. BHeuHue cTpyKTypbl MPOKapuoTHON KiIeTKU. CTpoeHHe KIETOUYHBIX CTeHOK OakTepuil. Oxpacka
npokapuort 1o ['pamy: coBpeMeHHOe 3HaueHue. S-cinoil. [IokpoBbI TPOKAPHUOTHON KJIETKU: KaICYJIbI,
CIIM3UCTBIE CIIOM, YEXJIbl; UX CTPOCHUE U XMMUYECKH cocTaB. PUMOpHH MPOKAPUOT, UX CTPOCHHE,
Kiaccuukanus U GyHKIUH.

10. X)KryTuku npokapuoT, CTpYKTypHasi opranusanus. [[BrkeHue 6akTepuil mpu MOMOIIH KI'yTHKOB
Y JPYTUe TUIBI IOABUKHOCTH Y TPOKAPHOT.

11. Huronnazmaruyeckre MeMOpaHbl OakTepuil U apxeil. MHTpauuToIia3MaTnueckue MeMOpaHsbl,
ux ™mopdonoruss u (Qyskmuu. [luronmnmasmarnueckuii  kommaptMmeHT. OcoOeHHOCTH puOOCOM
IIPOKapuoT. BHyTpULIMTOMIIa3MAaTUYECKUE BKIIIOUEHUS IPOKAPHOT.

12. Mopdonorust 1 MOJIEKYJIIPHOE CTPOCHHUE MTPOKAPHUOTUUECKUX TEHOMOB. PazMepsl, Tomomorus u
yrucao xpomocoM. Hyxmeoun. Ilmasmuael, Ouonoruyeckas M 3BOJIONUOHHas posb. Ksaszu-
AYKapUOTH3M y OaKTEpHiA.

13. Ctpoenune BupycoB. Pa3meprl BupycoB. Tumbl cuMMmeTpuu BHpYyCHbIX vacTull. CTpoeHue
OakTepuodaroB. XUMHUYECKUN COCTaB BUPYCOB.

I'eneTka MUKPOOPTraHU3MOB.

14. ®eHoTUNMYECKAasT U TEHOTUIIMYECKAs HW3MEHYMBOCTh. CIIOHTAHHBIM W WHIYLIHUPOBAHHBIN
MyTareHe3. IIpuMeHeHHe MyTaHTOB MHMKPOOPraHM3MOB B HAay4HbIX MCCIEIAOBAHUSIX U B
MPaKTUYECKUX LesiX. POopMbI ITepeHoca TeHETHYECKOro MaTepralia y mpoKapHoT: TpaHchopmanus,
TpaHCIyKLHUs, KOHbIOT L.



KynbpTuBUpOBaHHE MUKPOOPTaHU3MOB.

15. KynpTypsl MUKPOOPIaHU3MOB (CMEIIaHHAas!, HAKOIUTENbHAsI, YUCTAasA), METOJIbl UX MOJYUYECHUS U
3HaueHue. [loHsaTHs KooHus, mTaMM, KJIOH. [IpuHIMIBI cocTaBiieHus cpea AJis KyJIbTUBUPOBAHUS
MHUKpPOOpPraHn3MoB. OCHOBHBIE THIIBI CpeA: HUX MOApa3JelieHHe II0 COCTaBy, (U3NYECKOMY
COCTOSIHMIO, HasHaueHHio. Crepwimzanuss U XpaHeHue cpea. KynbTuBupoBaHHE a’pOOHBIX U
aHaPPOOHBIX MPOKAPHOT.

16. OcHoBHBIE mapaMeTpbl pocta KyabTyp. CrnocoObl KyJIbTUBUPOBAHHS: IPOTOYHOE,
NEPUOINYECKOE, CHHXPOHHOE KYJIbTUBUPOBAHHUE.

MeTab0s13M MUKPOOPTaHU3MOB.

17. IlumeBbie TOTPEOHOCTH MUKPOOPTaHU3MOB B COCIMHEHHUSX yTieposia U azora. ABTOTpodus u
rerepoTpodust. Pakropsl pocta. Aykcorpodsl u npoToTpodsl. Mcrounuku cepsl u dochopa s
npokapuoT. [ToTpeOHOCTh TPOKapHOT B MeTaIIaX.

18. OOmiasi xapakTepUCTUKa YHEPreTUYECKUX MPOIECCOB MPOKapuoT. [lepeHoc 3JIeKTpPOHOB Kak
CYTb SHEPreTHYECKUX MpoIieccoB. JJOHOPHI U aKLENTOPHI 3JIEKTPOHOB.

19. OcHOBHBIE TUIIBI SHEPTETUUECKOTO MeTaboau3Ma nmpokapuoT. ATD u MeMOpaHHBIN MOTEHIUAI
Kak yHuUBepcalibHble (opmbl 3amacaHuss dSHeprud B KkieTke. CrnocoObl  MOTy4YeHHs
MHUKPOOpPIraHU3MaMH SHEPTHH: OpoXkeHue, (POTOCHHTE3, IbIXaHHE.

20. MembOpanHoe wu cyOctpatHoe (dochopunupoBanue. PasHOBHUAHOCTH  MEMOpaHHOTO
dbochopummpoBanus: porodochopripoBaHre U OKUCIUTETbHOE GoCcHOpHINPOBAHHIE.

21. bpoxkeHne kak HanOoJee MPUMHUTHBHBIN CIIOCO0O ToJy4eHHs SHepruu. Vcxomupie cyOcTpaTsl U
aKIENTOPbI 3JEKTPOHOB B Mporuecce OposkeHusi. OCHOBHbIE MPOIYKTHI pa3inyHbIX Opoxkenuil. [lytu
cOpaxxuBanus yrieBofoB. Cyanba mupyBaTa - OCHOBAa pa3HOOOpa3vs THIOB OpOoKeHUsS. THIIBI
OpO’KEHUH: MOJIOYHOKHUCIIOE TOMO- M TreTepodepMEeHTaTUBHOE, MACIsSHOKUCIOE, CIUPTOBOE,
MYpaBbHHOKHCIIOE, OyTaHINOI0BOE OpOKEeHHUs. XapaKTepUCTUKa MUKPOOPTaHU3MOB, BBI3BIBAIOIIIX
pasnauuHble rpynmnsl Opoxenus. [IpakTuueckoe mMpUMEHEHNE ITUX MPOIECCOB.

22. ®otocunTe3. OkcureHHass U aHokcureHHas (orotpodus. ['pynmer GoToTpodHBIX OGakTepuil.
dorocuHTeTHYECKH ammapar Oaktepuil. DOTOCHMHTETHYECKHE NUTMEHThL. DOTOXMMHUUYECKHE
IpoIlecChl, Jexamue B ocHoBe (oTocuHTe3a. llpupoma HSK30T€HHBIX JTOHOPOB JIIEKTPOHOB B
OakTepuanibHoM  ¢oTocuHTe3e. ['eHepalsi BOCCTAaHOBUTENBHBIX OSKBHBaJeHTOB. «KBa3u-
doroTpodus».

23. OrtHomenne MUKpoopranu3mMoB K Opz. IlyTH wuCHOIB30BaHUS TMOIVIOIMIEHHOTO KJIETKOU
MOJIEKYJIsipHOTO  KHciopona. HedepmenratuBHoe u  ¢epmeHTatuBHOe mnpeBpamiene Oo.
Okucnenue, CONpspKEHHOE € 3amacaHueM sHepruu. epMeHThI, KaTATM3UPYIOIINE B3aUMOICHCTBUE
¢ Oz oKcHuIasbl, KaTaJU3UPYIOIIME OJHO-, JIByX- U YETHIPEXIJICKTPOHHBIM MEpeHoC, AU- U
MOHOOKCHUTE€HA3bI.

24. Jlpixanue. YCOBEPILIEHCTBOBAHUE MyTEH M3BICUECHUS SHEPTUU U3 OPraHUYECKUX CyOCTpaToB.
Herpanamusa mosekyiasl nupyBara 10 anetwi-KoA. IlonmHoe oxwucienue anetun-KoA B 1mukiie
TpUKapOOHOBBIX KUCIOT. [locTynienne Bo1opoa B JbIXaTEIbHYIO IIETIb.

25. CrpoeHue AbpIXaTebHOM LENH MUTOXOHAPHI. XapaKTEPUCTUKA OCHOBHBIX MEPEHOCUHKOB
Bosioposia (AneKTpoHOB). OCOOEHHOCTH [BIXATENbHBIX IIeTeld NPOKApUOT: TOYKH BKIIOYCHHUS
BOCCTAHOBUTENIbHBIX OSKBHUBAJICHTOB C OKHUCISIEMBIX CyOCTpaToB B JAbIXaTEIbHYIO LIETb;
pazHoOOpa3ue KOMIIOHEHTOB JBIXaTENbHOW MeNMd NpU NPUHIUNUATHHOW OJHOTUITHOCTH WX
OpraHM3alliK; pa3BEeTBIICHUE IbIXaTEIbHBIX LIeTIel HA KOHEYHOM J3Tale MepeHoca 3JIEKTPOHOB.

26. OxwucnurenbHoe QocopunupoBanue. JlpIxaTeabHble ILIEMH, B KOTOPBIX HSHEPreTUYECKUM
cyOcTpaToM Ciy)KaT OpraHuyYeckue (XeMoopraHoTpodHbie OaKTEepHM) W HEOPTraHUYECKHE
(xemonmUTOTPOHBIE OakTepun) COCJIUHEHHUS. OobpazoBanue BOCCTAHOBUTEIIS
XEMOJIUTOABTOTPOGHBIMU OakTepussMu. OOpaTHBIN TPAHCIIOPT JIECKTPOHOB.

27. Tunsl aHa’poOHOTO ABIXaHHUS y MPOKapuoToB. 3ameHa Oz B KadecTBE KOHEYHOTO aKIIENTOpa
AJIEKTPOHOB PSAIOM OKHCIIEHHBIX OPraHUYECKUX M HEOPraHNYEeCKUX COCTUHEHUI.

[IpakTHueckoe UCIOIB30BaHUE MUKPOOPTaHU3MOB.



28. BUOTEXHOJIOTHH B MPOMBIIIJIEHHOCTH, CEIHCKOM XO034MCTBE W MeauluHe. TeopeTrnueckue u
MPAKTUYECKHE OCHOBBI MOJyUYEHUsI OEJIKOBBIX MPOIYKTOB, BATAMUHOB, (DEPMEHTOB, aMUHOKHUCIIOT,
crupTa u Jip.

29. IlepcrieKTHBBI BHEAPECHUS B MPAKTHKY OAKTEPHAIBHBIX yJIOOPEHHA M OMOJIOTHYECKUX CPENICTB
3aILUTHI PACTCHUH.

OCHOBBI HKOJIOTHYECKOH MUKPOOHOIOTHU. PO MUKPOOPTaHU3MOB B KPYTOBOPOTaX BEIIECTB.

30. [eiictBue ¢usuueckux (PaKTOpOB Ha MPOKAPHOTHI: JIyUYHUCTas SHEPrHs, pPagUOBOJIHBI U
YABTPA3BYK, TEMIEPATypa, AKTHUBHOCTb BOJbI, OCMOTHYECKOE JaBIECHHUE, THIPOCTATHUYECKOE
JaBJIEHUE, KUCIOTHOCTb CPEJIbI.

31. Pomb MUKpOOpPraHM3MOB B KPYroBOpOTax yriepoja, Kucjaopoaa W Bomopona, (ocdopa u
Kelesa.

32. IlpeBpaiieHuss MUKpOOPTraHU3MaMH Pa3IMYHBIX (POPM a30Ta U CEPBHI.

33.  lesATenbHOCTb  MHUKPOOPraHM3MOB  KaK  OCHOBa  IuiogopoAusi  1mouB.  OCHOBBI
CeJIbCKOXO03SUCTBEHHOW MUKpoOronoruu. I'eoxumMuyeckas 1eITeIbHOCTh MUKPOOPTaHU3MOB.

34. Posib MMKpPOOpPraHM3MOB B OYMCTKE OKpYy:Karouiel cpeabl. Mcnoap30BaHuE MUKPOOPTaHU3MOB
JUISI OYMCTKH CTOYHBIX BOJ U OTXOJ0B IPOMBIIUICHHBIX IPEIITPUATUH.

MuKpoOopranusMsl 1 3J10pOBbE YETIOBEKA.

35. HopmanpHas mMukpodaopa opranu3Ma yenoBeka. KaduecTBEHHBIM M KOJTMYECTBEHHBIM COCTaB
HOpMaJIbHOW MUKPO(]IIOPHI U (haKTOPHL, €ro peryaupyromue. 3HaueHue HOpMaIbHOH MUKPOQIOPEI.
Ponw xumeynoro Mmukpodbroma B HeMH(EKIIMOHHBIX 3a00eBanmsIX. Och "KHUIIIEYHUK - MO3T".

36. OCHOBBI CaHUTAPHOW M MEIUIIMHCKOW MHUKpoOHojoruu. IlaToreHHbIe U YCIOBHO-TTATOTCHHBIC
MUKpPOOpranu3mMbl. OCHOBHBIE TPYIIIbI MATOTEHOB YEIOBEKA.

37. ®akTopbl MATOTEHHOCTH M BUPYJIEHTHOCTH MHUKPOOPraHW3MOB. ['OpH30HTaIbHBIA MEPEHOC
T€HOB B MaTOreHe3e NHPEKIUH.

38. OCHOBBI paIMOHAIBHOW AHTHOMOTHKOTEpANUH. AHTHUMHUKPOOHBIE CPEACTBA M TpaBHJa HX
MIPUMEHEHUS.

39. Tunbl B3aUMOACUCTBUS BUpYca ¢ KIeTKOW. OCHOBBI BUPYCHOTO KaHIeporene3a. OHKOTeHHbIE
BUpPYCHL. BupycHbIe HHPEKINU.

YuebHo-MeTOANYECKOE 00ecnieyeHHe H HH(POPMAILMOHHOE 00ecniedeHHe MPOrpaMMbl
BCTYNHUTEJIBLHOT0 HCNIBITAHUS B ACIMPAHTYPY M0 HAYYHO# cnenuaabHocTn 1.5.11
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