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Monn onenouHeix cpeacts (GOC) wis MpoBEACHHA [IPOMEXKYTOYHOH M HTOTOBOH aTTecTalny
00yyatomuxcs no JHCIHILIHHE «MHKpOOHONIOT U pa3paoTaH Ha OCHOBAHHH:

o [lpukasa MuHMCTEpPCTBA HAyKH M BBICIICTO o6pazosarus Pd or 20 oxrabpsa 2021r.
Ne951 «O6 yrBepiieHHH (efepaibHBIX rocyAapCTBCHHBIX TpeGoBaHUH K CTPYKTYpe
NPOrpaMM TIOATOTOBKH HAYWHBIX M HayqHO-IIEJArOTHYECKHX Kalpos B achHpaHType
(aIBIOHKTYpE), YCIOBHAM HX DEAH3alliu, CPOKaM OCBOCHH:A 3THX [POTPaMM C YHETOM
pazuuHbIX Popm 06yueHHs, 00pa3oBATENbHEX TeXHOMOHH U 0COOEHHOCTEH OTIETbHBIX
KaTeropHit acnupaHToR (a/IbIOHKTOB)»

o pabouero yueOHOrO MuaHa O4HOH dopmbl  OOyueHHS [0  CNEUHATLHOCTH:
«MHKpOGHOIOTHS», OCHOBHOH o6pasoBaTebHON TPOrpaMMbl aCTTHPAHTYPbI (ypoBeHb
[OArOTOBKM KaApoB BhICIIel  KBaTM(HKALMH), yTBepiKIEHHON npoTokonoM Ne3
sacenanus O6wpenunenHoro yaenoro cosera [TOHILL ¥YpO PAH ot «18» mapta 2022 .

e [IpuMepHOH MPOTpaMMbl KaHAMATCKOrO OK3AMCHA, yTBepiKIeHHOH MHHHCTEPCTBOM
06pa3zoBaHus U HAYKH Poccuiickoii @enepaunu.
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um. ak. E.A. Baruepa, npocdeccop, 9.C. l'oposull
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1. Onucanme kypca Mukpobuosorus, pe3y/ibTaTbl obyueHHUS,

VueGupli Marepuan JMCHMIUIAHBI ocBaupaetcs 3a 8- cemecTp, B KOTOpOM
[Pe/lyCMOTPEHBI JIEKLIHH, CEMHHAPBI (KOTOPbIE MOTYT IPOBOAHTBCS B MCTAHLHOHHOM dhopmare)
H caMmoCTOsTeNbHas pafora acnupaHTos. llpH H3yYCHHH IHCLHMILTHHEL (hopMHpYIOLIHECS
JHAHWS, YMEHHS, HABHIKM TDOBEPTIOTCA MOCPEZCTBOM YCTHOTO OMPOCa; TCOPETHHECKAX
BONPOCOB; CEMHHAPOB.

Vsl ompoc - CpecTBO KOHTPOJIA, OPraHH30BAHHOE JUIA BBIACHCHH obbemMa 3HaHUH
00ydaroerocs o Onpe/e/IcHHOMY Pasfieny, TeMe, npoGiemMe U T.1I.

CemuHap - Bz 06y4eHHs, KOTOPBIH CTPOMTCS HA OCHOBE obcyskaeHus 3apaHee H3BECTHOI
TEMBI, [MO3BOJIAIOLICE JMarHoCTHpPOBaTL YMECHHA HHTErpHpOBaTE 3HAHMA pa3THYIHBIX obnacTeii.,
apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHS, BECTH /IHA/IOT TEPMHHAMH [HCHHILTHHBL

[TpoMeKyTO4HOM  OLEHKOH  pe3yJbTaToB oOyueHMs 110 JUCUMIUIMHE SIBIACTCA
POMEKYTOYHAS ATTECTallus, NPOBOAMMAA C YHCTOM pe3yJIbTaToB TEeKyIIero KOHTPOJA.
MToropas artecTanus MPOBOJMTCH B BUE KaHIHIATCKOIO IK3aMEHa T10 MukpoGHOIOrHH.

[locae ocBOocHHs Kypca MHKpPOOHOIOTUs acmupaHt [OMKCH YMETh NPOEKTUPOBaTh H
OCYIIECTBATE KOMILIEKCHLIC HCCIIEOBAHHSA, B TOM HHCIC MeIMCIUTUTHHAPHBIE, HA OCHOBE
LI€/IOCTHOrO CHCTEMHOTO HAay4HOrO MHpPOBO33PEHHS ¢ HCHOJB30BAHHEM 3HaHui B 06nacTu
MHKpOGHONTOTHH; 061a1aTh CHOCOOHOCTBIO K KPATHHUCCKOMY aHAH3y H OLICHKE COBPEMEHHBIX
HAYYHBIX JOCTHKEHUH, VIS ITOT0 OH A0/IKEH SHATL:

- METOJIb] KPHTHYECKOTO aHATH3a ¥ OLCHKH COBPEMEHHBIX HAYHHBIX JOCTIDKEHUH

- TpeGOBAHHS K IPAMOTHOMH (opMyIIHPOBKE 3a1a4,

- TeopeTHUYECKHEe OCHOBEI ODOCHOBAHHA AKTYANbHOCTH H Hay4yHOH HOBH3HBI UCC/IEOBAHHMS B
001acTH MUKPOOHOJIOIHH.

- [OIXO/bI B METO/IBI H3yHeH s CTPOeH s, GHOXHMUH, ()M3MOIOTHH, TeHETHKH, OaKTepHAIIbHbIX
KJIETOK.

Ymern: .

-IpUMEHATh JIHTEpPaTypHbIC JaHHBIC, UL TPaKTOBKH pe3y/bTaTOB MHKPOOGHOTOrHYECKHX
HcCie/|0BaHHH

- aHAIM3MPOBaTh H CHCTEMATH3HPOBATDH HHGOpPMALHIO N0 TEME UCCTIEN0BAHNA,

Bnanern:

- METOJAMH CTATHCTHYECKOTO AHANN3a M [PAMOTHOH HHTCPNpeTallii [10JIy4eHHbIX Pe3y/1bTaToB
BKCHepHMeHTOB.

2. Onucanye Moka3aTeiell H KPHTEPHEB OUEHHBANHS HA PA3THTHBIX dTaNax H3y4YeHHus
JAMCLHIIHHbI, OMHCAHHE MIKAJT OLEHHBAHMS.

B mpouecce GopmMHpOBaHHA OCBOCHHA Kypcd MCTIONB3YIOTCS  pasTHyHble  (pOpMBbI
OIIEHOYHBIX CPEICTB TEKYIIEro U MPOMEXKYTOUHOTO KOHTPOIIA.

2.1 Texymuii KOHTPOJIb
Texymuil KOHTPOJL JUIS KOMIUICKCHOTO olleHWBAHMs TOKasaTenell 3HaHMi, yMeHHH H
BJ1a/1eHHiT TPOBOJUTCA B JopMe YCTHOTO OMpoca H BRICTYIUICHHS Ha CeMHHAape.

LLIKkasa oLeHHBAHKS YPOBHSH 3HAHHI, YMEHHI1 0 BJ1a/1cHHII NPH YCTHOM Olpoce

YpoBeHb 0CBOECHHS KpuTepHH OUEHUBAHHS yPOBHIH 0CBOCHH y4eOHOI0 MaTepHa/a
AcnupaHT — JIOCTaTO4HO CBODOAHO  MCMOTBIyeT  (aKTHUECKHH
MaTepHasl MO 3aJ@aHHOMY BOTIPOCY, YMEET onpezesTh NPHIHHHO-
3aumeno CJIEACTBEHHBIE CBiA3H, JOTHYHO H TI'paMOTHO C KCII0JIB30BAHHEM
npo)eccHOHAIBHOA TEPMHHOJIOTHH 00OCHOBBIBAET CBOIO  TOHUKY
3pEHHA.
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He zaumeno

ACIIHPaHT JEMOHCTPHPYET TIOJHOE HE3HAHME MarTepuana  WiH
HalMUAe OECCHCTEMHBIX, OTPLIBOUHBIX 3HAHHA, CBA3AHHBIX C
[IOCTABJIEHHBIM TIepe]l HEM BOIPOCOM, NPH 3TOM HE OPHEHTHPYCTCA
B 1po(eCCHOHANBHOI TEPMHHOJIOTHH.

KpuTepnu oueHNBAHNS BHICTYILICHHS HA CEMHHADE

YpoBeHb 0CBOEHHS KpHTepHH OUeHHBAHHS YPOBHS 0CBOeHHs y4efHOro MaTepHana

3aumeno npHMeHeHHe [OTYYCHHBIX 3HAHMIT W YMEHWH, aCIHpanT

Acmlpam‘ YCIICUIHO BBICTYITHIT € JOKJIanoM, II0OKa3aB B IEJIOM
CHCTEMATHYECKOE HJIH COIIPOBOXKAAIOIICCCH OTAEeJIbHBIMH omHOKaMH

OPHEHTHPYETCH B M3NOXKEHHOM MaTepHae, cBOOO/HO OTBEHAcT Ha
3aJ1aHHbIE BOMPOCHI, BEJCT JIMATION € KOJUIETAMH H MPETOaBaTe/IeM.

He 3aumeno

ACIMpaHT JIEMOHCTPUpPYET [OJHOE HE3HAHHE Marepuala HiH
HAIMYHE OECCHCTEMHBIX, OTPHIBOYHBIX 3HAHMI, CBA3AHHBIX C
[IOCTABJIEHHBIM MEPE/l HHM BOTIPOCOM, IIPH ITOM HE OPHEHTHPYETCA
B IpoheCCHOHABHO TEPMIUHOIOIHH. J

2.2 [lpomesxyTouHAs ATTECTALHA
Jlonyck K MPOMEXYTOHHOH aTTeCTalHH OCYHICCTRIAETCA 1O pe3ysibTaTaM TeKyllero
KOHTPOJS. ATTECTalUs IPOBOJMTCH B KOHUE KAKIOTO TeMATHUCCKOTO pasziena B Buze Oeceibl
JUIS IPOBEPKH 3HAHHH, YMCHUH M BlIaJICHUE WK B BIJC TECTa, Ha YCMOTpPEHHE NPENOABATENS.
OueHka pesynbTaTos o0yueHus B (OpMe YPOBHS c(OpMHPOBAHHOCTH KOMIIOHEHTOB
3HaTh, YMETh, BIAJAECTh [IPOBOUTCH 110 IIKaJe OLEHHBAHHA «3a4TEHON, «HE 3a4YTeHO» IYTEM
BLIOOPOYHOTO KOHTPOJIS BO BPEMA MPOMEKYTOYHOH ATTeCTALHH.

[lIkaja OUEHHBAHHS YPOBHS 3HAHMIL, yMenuii 1 BJajJeHHil  npH POMEKY TOUHOH

aTTECTALHH

Ouenka

Kpurtepuu olleHHBAHHSA

3aumeno

ACIHpAHT NPOIEMOHCTPHPOBAT C(HOPMHPOBAHHBIE HITH CoJIepIKalllHe OTAENbHBIE
npoGensl 3HaHMA [pH OTBETE Ha teopernueckuii Bompoc. [lokasan
c(hOpMHPOBAHHEIE 3HAHHSA WIH COJEPIKAIIHE OTIACBHEIC npoOenbl B 3HAHUAX B
pamKax ycBOEHHOro y4eQHOro MarepHaia. OtBeTH1 Ha OOJBUIMHCTBO
JIOTIOIHHTEJILHBIX BOINPOCOB MPAaBHIBHO.

ACIHpAHT BBLINOTHH NPAKTHYECKOE 3a/laHHe MPABHILHO HIH C HeDONbLIMMH
HeTouHOCTAMH. IlOKasan OTAMYHbIE MM CONPOBOXKAIOMICECH OTAC/IbHBIMA
OIMOKaMH TPHMEHEHHE HABBIKOB [10JyHEHHbIX 3HaHHii ¥ yMeHHil IpH
pelueHur NpodecCHOHATBHBIX  3aiai B paMKax ycBOEHHOro  yueGHOro
marepuaa. OTBETHI Ha GONBIIMHCTBO J0TIOJHHTE/ILHEIX BONPOCOB [IPaBHIIEHO.

He zaumeno

[pu cofeceloBaHHK ¢  [pEMojaBare/ieM  aclvpanT NPOJIEMOHCTPHPOBA
dparmentaptbie 3Hanusn. [Ipn oTBeTax na JOMOIHUTEIBHBIC BOIpoCcHl ObLIO
JONYLIEHO MHOMXKECTBO HEIMpaBUJIbHbIX OTBCTOB.

l'lpn BBITIOJIHEHHH TMPAKTHYCCKOr o 3a/aHus  aclupaHT MPOACMOHCTPHPOBAI
YaCTHYHO OCBOGHHOE YMEHHe H NpHMeHeHHe TMOJYYCHHBIX HABLIKOB [PH
pemeHns POYECCHOHANBHBIX 3a1a4 B pamkax yuebroro mpouecca. [lpu
OTBETax HAa _JOMOJHHUTENBHBIC BONPOCH OBUIO  JOMYIIEHO MHOMKECTBO
HETOUHOCTEH.

B pamkax BHIOOPOYHOTO KOHTPOJIS IPH cAate NPOMEKYTOYHO# aTTecTauun 06Las oueHka
NPOBOTHTCS € Y4ETOM Pe3y/IbTATOB TEKYUIETO KOHTPOJA B BHIC HHTErpalbHOH OUEHKH MO
CHCTEME OLIEHHBAHUS «3aUTCHO» H «HE 3a4YTCHON.




OueHoYHBIH JTHCT HA MPOMEKYTOUYHOH aTTecTaNH

IIpoMesKyTOUHAA OIlEHKA Kpurtepus oleHHBAHHA

ACNHPAHT MOJMy4H/I TO JUCLMIUIHHE OLEHKY
«3a4TCHO»

3aumeno

ACIHPAHT TIONYHHJI 110 JIMCLHIIAHE OLEHKY
«HE 3a4TEHO»

He saumeno

MeTtoanuecKne MATEPHAJIBI, OIPEIE/ISI0IIHE POLEXY Pl OlleHHBAHHA
Pe3yabTATOB 0GyHeHHs 110 THCHHILTHHE (BONPOCHI, TeCT).
3ajaHus VIS TEKYIIEr0 KOHTPONS H MPOBEIEHHA MPOMEIKYTOHHOH aTTECTALMH I0JDKHbI OBITH
HAMpaBJIeHEl HA OIEHMBAHHKE!
- YpoBHS OCBOCHHS TEOPETHYECKHX MOHATHH, HAYYHBIX OCHOB npogeccHoHaTbHOM
JIeATeNIbHOCTH;
- Cremedy TOTOBHOCTH AaclHpaHTa MPHMEHATE TEOPETHYECKHE  3HAHHA W
npo()ecCHOHATLHO  3HAYHMYIO HMH(OPMAIMI0 H  OLCHUBAHHE c(hOpMHPOBAHHOCTH
KOTHHTHBHBIX YMCHHH.

l'[epeqeﬂh BOIIPOCOB VISl TEKYIIETO KOHTPOJIS

1. HasoBuTe rpyIilsl OPraHi3MOB, OTHOCSIMXCA K 00BEKTaM MUKpoOHONOrHK?

2. Kakoe MecTo 3aHHMaeT MHKpPOGHOJIOrHs B cHCTEME OHOMOTHYECKHX JHCIHILTHH?

3. Kakosa poJib MHKPOOPTaHH3MOB B IPHPOJE H ACATEIBHOCTH yenoseka?

4. HazosuTe HaubONee BAXKHbIE OTKPHITHS B UCTOPHH MUKPOGHOIOrHH?

5. [To KakuM OCHOBHBIM HATIPABJCHUSM Pa3BHBACTCA MHKPOGHOJIOTHSA B HACTOAIIEE Bpems?
6. [Touemy TepMuH "MHKPOOPraHH3M" HE HMEET TAKCOHOMMUYECKOro cmMbicia?

7. Uto 10HMMAIOT N0/ KIaccH(uKaImed i CHCTEMATHKOH GHOOTHIECKHX 00BEeKTOR?

8. Uro Takoe ecTECTBEHHAA CHCTeMATHKa?

9. [ToyeMy MHKPOOPraHH3Mbl HE YJ12€TCH K/1acCHHIMPOBaTh TOJBKO 10 HX
MOP(OJIOrHYECKAM XapaKTCPHCTHKAM?

10. B kakue noMeHbl 00BeIHHEHBI ITIPOKAPHOTHYECKHE MMKPOOPraHH3MbI?

11. Ha30BHTe HepThI CXOJCTBA M PA3IHYHI apXeH 1 GaxTepuii? Apxeit  3yKapHOT?

12. HazoBuTe (PHHIHMHATBHBIE OTIHYHS KJICTOMHOH OPraHu3aliy SyKapuoT i NPOKApHOT.
13. ITpoaHanH3upyHTe pasiHyis B CTPOCHHH KICTOUHBIX CTCHOK I'PaMIIONOKHTEBHBIX H
rpaMOTpHIATEIbHBIX MHKPOOPTaHH3MOB.

14. Kakue KIeTOUHbIE CTEHKH XapaKTePHbI Juisl apxeii?

15. B ueM CXO/ICTBO H pas/Mune B CTPOCHHH H QYHKIHAX [{ATOTIa3MaTHIECKOH MeMOpaHbI
(LITIM) 1 BHewHeH MeMOpaHbl TPaMOTPHIIATEIBHBIX MHKpPOOPraHu3MoB?

16. ITepeuncauTe BKIIOYEHHS 1 3anacHple BEIECTBA, IPHUCYIIHE MHKPOOPraHH3Mam.
HasoBuTe X OCHOBHBIC (DyHKIHH.

17. HasoBHTe OBEPXHOCTHBIE CTPYKTYPBI KIETOK MHKPOOPIaHH3MOB, OTBETCTBEHHBIE 38
JBHKEHHE W IIpHKpenienne Kk cyberpary. Kakue eue (YHKIMH MOTYT BBIIOJIHATE 3TH
CTPYKTYpBI?

18. [Touemy moxosmHecs (opMbl NPOKAPHOT 06IaIal0T 3HAUHTENBHOH YCTOHYMBOCTEIO BO
BHe1He# cpene?

19. [lepeuncnure crnocobbl pA3MHONKEHUS Y IPOKAPUOT.

20. Ha KaKkue IpynIBI OAPa3/IeMOTCs MHKPOOPTaHH3MEI MO OTHOLUCHHIO K KOJIHYECTBY M
KauecTBy IIATATENbHOTO CyOCcTpaTa B cpele obuTanus?

71. HasoBHTE THIIBI MATaH!S MHKPOOPraHu3MoB. CpaBHUTE BOIMOKHOCTH MHKPOOpraHH3MOB
} BBICIIMX OPTA@HH3MOB B 9TOM OTHOIICHHH.

22. Ha3oBATE NpUYMHBI BO3HUKHOBEHHS CPEM MUKPOOPraHH3MOB MHOXKEeCTBEHHOM
JEKapCTBEHHOM YCTOHUMBOCTH.




23. Ha xakue Ipymnmel Ie/sTCa MUKPOOPraHH3MbI 110 OTHOLIEHHIO K TEMIIEPATY PHBIM
npeJieNnaM U YeM OHH pa3fnyaoTcs Mexay co0oi?

24. Yewm 06yc0BIEHO TOKCHUECKOE AEHCTBHE KHCIOPO/Ia HA MUKPOOPraHH3MBbI?

25. HazoBute 0coOeHHOCTH ralo)MiIbHBIX MHKPOOPIaHH3MOB.

26. B ueM oTiHuHe 3HepreTHKH POTOTPOHLIX ¥ XeMOTPO(HLIX OprannMoB?

27. YeM OTIMYAIOTCS HENPEPLIBHBIE KYIBTYPhl MHKPOOPraHH3MOB, (yHKIIHOHHDYIOLLKE B
pesuMe XxeMocTaTa i TypOHIocTara.

28, [lepeyHCIATE OCHOBHBIC 3TAlbl KaTabolH3Ma TIIOKO3Bl Y MHKPOOPraHH3MoB. B ueM
ocobenHocTH karabonu3Ma aHaspoOHBIX OPraHu3MOB?

29. Jlaiite onpenenenue npotieccy Opoxenus. [lepeuncinte HanOoiee H3BECTHBIE BU/IbI
GpOIKEHHS W IPYIIIE MUKPOOPTAHH3MOB, HX BBEI3BIBAIOIIHE,

30. TlepeurcuTe OCHOBHBIE BHABI aHa3POOHOIO AbIXaHHA H HA30BHTE MHKPOOPraHH3MEL,
CrocodHbIe OCYLIECTRIATE Takol mpouecc?

31. TlepevncianTe rPyNIbl XeMOIHTOABTOTPO(HBIX MHKPOOPraHH3MOB.

32. CpasuuTe rpynibl GOoTOTPOGHBIX MHUKPOOPTaHH3MOB [10 OpraHH3alnH
($OTOCHHTETHUYECKOTO armapaTa i MeTaboJIHYeCKHM BO3MOKHOCTSIM.

33. Bo3MOXKHO JIH HCTIOE30BaHKE KISTKOH SHEPruH, He CBA3AHHOH ¢ IEPEHOCOM JIEKTPOHA
(npotona)?

34. Kak moaaepiKHBAIOTCA B KJIETKE YCIOBHS, 0DecneunBalolne ee SKH3HENeTeNLHOCT?
35. Kak 2aBHcHT cHHTe3 (pepPMEHTa OT BHEIIHUX YCIOBH?

36. Kak 1 Kor/a B KJIeTKaXx MHKPOOPTaHM3MOB 00pa3yloTcs 3anacHbie BeulecTsa?

37. Kaxoe 3HaueHne umeet npouecc a3oThHKcaluu”?

38. Ha3oBHTE OCHOBHBIE 3TAIBI CHHTE3a OHOJIOrMYECKUX [IOJIAMEPOB Y MHKPOOPraHU3MOB.
39. KakoBo 3Ha4eHHE MPOIECCOB PeryIHA MeTab0IH3Ma B JKH3HHA KIETKH?

40. TlepeunciATE OCHOBHBIE CIIOCOOBI PETYIALMH MHKPOGHOTO MeTaboIM3Ma.

41. Kakoii cnoco® perynsuun no3soiser GhICTPO MEHATH MyTh MeTaboin3ma?

42. Y10 moHMMaeTCs 0 TepMHHAMH "TeHoTHn" H "QenoTun"?

43, Kakue aKTops! BHI3BIBAIOT MYTALHH H B YeM 0COGEHHOCTH (PEHOTUIINUECKOrO
NPOSBIEHHs] MyTALMH Y MHKPOOPTaHH3MOB?

44 [lepeurcliuTe THIB! PeKOMOMHALIMH F€HETHYECKOI0 MaTepHaia y IpOKapHoT.

45, KakoBo 3HaueHHe OTTOPIKEHHS Yy)KEPOIHOH reHeTHYeCKOH HHpOpMaLuu i
CYIIECTBOBAHHSA BUJIOB?

46. OxapakTepH3yiiTe GHONOrHYECKHE OCOOEHHOCTH CTPOCHHS BUPYCOB.

47. TlpoaHanH3upyiiTe ABe CTPAaTErHH PEMPOAYKIHU GakTepHOdaros.

48. Yto noHumaeTcs o1 tepMuHoM "npodar”?

49, HazoBHTe 0COGEHHOCTH HHAYIHOETEHBIX H KPUIITHYECKHX MPOMAros.

50. HazoBHTe npe/cTaBHTe/ e IPOMEILLIEHHO HCTIONB3YEMBIX H NIATOreHHEIX GakTepuii,
coJepKaIuX mpodary,

51. Oxapakrepu3syliTe 1Ba THIA TPAHCAYKIMHU - 00LLYIO H CTIELHATH3HPOBAHHYIO.

52, Tepeuncaure OCHOBHbIC GHONOrHYECKHE 0COOCHHOCTH HH3LIHX SyKapPUOTOB-NIPOTHCTOB.
53. INpoaHaIM3KpPyHTE POJIb HH3LIMX SYKAPHOT B PYHKIHOHHPOBAHHH Guochepsl.

54. Hazopure HanOoJee pacnpocTPaHEHHBIE IPHEMBL U METOIbI MHKOIOTHYECKHX
HCCTIeNOBaHHH.

55. IlepeuncaUTE OCHOBHDIE METO/Ibl HCCIIEAOBAHMS B 9KOJIOIHH MUKPOOPTaHH3MOB.

56. IIpoananu3upyiiTe OCHOBHEIE JOCTOMHCTBA i HEOCTATKH M3BECTHBIX MCTO/IOB
onpe/ieeH)s KOMHYECTBA KIETOK MHKPOOPraHH3MOB.

57. Kak unenTHOHIMpOBaTH NOYBEHHbIC OakTepru 0e3 Bb/IENCHUA B YHCTYIO nabopaTopHyio
KYJBTYPY, IPUMEHSS MOJIEKYIAPHBIE METO/bI?

58. HaszosuTe Hauboee PACTPOCTPAHEHHEIE THIIBI B3aHMOOTHOMICHHH MHKPOOPraHi3MoB
apyr ¢ apyrom. IIpuBeanTe IPAMEPb! CHHTPOQHBIX ACCOLHALHHA.

59. OnuiIMTe MYTYATHCTHYECKUE | TAPA3HTHUECKHe CHMOMO3BI € Y4aCTHEM MHKPOOPraHH3MOB.




60. OnuIIHTe POJIb reTepoTpodoB H aBTOTPOOB B KAKIOM H3 OCHOBHEIX LHKIIOB
3IeMeHTOB (YIIIepoia, a3oTa, Cephl) Ha 3eme.

61. Uto 0503HAYAIOT TEPMUHEI "MapasuTh3M " 1 "IATOreHHOCTD" MUKPOOPIraHH3MOB?

62. HazoBuTe MpUYAHBI BOSHHKHOBEHHSA CPEIM MHKPOOPraHH3MOB MHOKeCTBEHHOH
JIeKapCTBEHHON YCTOHUHBOCTH.

63. OramTe GeHOMEH HEKYIbTHBHPYEMOro COCTOAHHA faxTepHil B KAUeCTBE AN THBHOM
CTpaTerdy BEDKMBAHHS NIATOTEHHBIX MHKPOOPraHU3MOB BO BHEIHeH cpele.

64. OxapakTepH3yHTe METO/IBI IETOKCHKALIAH NATOTEHOB.

65. JlehHHHIHS TOHATHIT "Gronormueckas yrposa”, "OnobesonacHocts”, "
"arpoTeppopH3M".

66. OmmmuTe THNEL KneTourol anddepenuunamin y GaxTepHii, TPHBEIATE MPUMEPEL.

67. MexaHH3M CrOpyauuH y GaKTephit, IpuHHHb BOSHHKHOBEHHA MeTabomH4ecKH
HeaKTHBHBIX JH(depeHIHpoBaHHbIX GOPM.

68. Jlath onpeuIeieHie OHATHIO "GHOIMIEHKA MHKPOOPTaHH3MOB", Ha3BaTh JTAllbI
(opMupoBaHHs GHOILICHOK.

69. HasosuTe npuMephbl MyIbTHBHIOBBIX GHOIJICHOK B OKPYIKalOMeHd cpelie

70. Uto TaKoe CHCTEMa KBOPYM-CEHCHHTa Y MHKPOOPraHH3MOB, HA30BUTE THIIbL
ayTOMH/IYKTOPOB.

71. JlaiiTe onpeaeneHue NOHATHA cHMOHO3, TPUBEHTE NPHMEPbI U3 MHPa MUKPOOPTaH3MOB
72. Naiite KaccupUKaLnio CHMOHO30B, IPHBEIHTE NPHMEPEI

73. Kaxue dopmbt JIHK MoryT GBITE B KIETKE, C UM 310 CBsi3aHO?

74. TlepeducIHTh H 1aTh KPATKYIO XapaKTepUCTHKY [IPOLECCaM IKCTIPECCHH TeHETHIECKOrD
Mmarepuana B KJIeTKe.

75. Oxapakrepu3yiite JIHK-3aBHCHMYIO PHK-nonumepasy: GyHKUHH, CyObe AMHHHBIH COCTaB,
poJib cHrMa-CyObe/THHUIb B TIPOLIECCE TPAHCKPHIILIMH.

76. Kaxne BHIBI CTPECCOBBLIX OTBETOB KJIETKH BbI 3Haere?

77. OMHUIIATE MEXAHK3M CTPECCOBOTO OTBETA KJICTKH Hd Bo3JciicTBHE HEONTHMAILHOM
TeMIepaTypEl, POk GE/IKOB-11aNePOHOB B 3ALUTE KIETKH OT TEILIOBOTO 1I0Ka

78. ONMAIIATE MEXAHW3M OTBETA KJIETKH Ha OCMOTHYECKHIH LIOK

79. Ha30BHTE OCHOBHBIC MEXaHH3MbI YCTOHUMBOCTH KJICTOK K HCOMTHMAILHBIM pH
OKpy:KalomeH cpepl.

80. Uro TaKoe OKHCITHTELHBIH CTPECC, YeM OH BBI3bIBACTCA, KAKOBBI MEXAHH3MBI OTBETA KIICTKH
Ha 3TOT BHJI cTpecca?

81. Yro Takoe CTPOrHH OTBET KIETKH Ha CTPECC, HeM OH onocpenosan’

82. KakoBa poJib 3alaCHBIX BHEKJIETOUHBIX BELIECTB KICTKH

83. Kaxum 00pa3oM OPOMCXOIHT pery isauus xarabonusMa u aHabomuama?

84. Kaxne GBIBAIOT THII HHTYKLHH H penpeccuu’

85. B uem cMBICT (heHOMEHA aTTeHyalluy B PEryIAlMK Ha TPHMEPS BrocHATE3a TPUNTOPaHA
86. [TousTHe KaTabonuTHOl penpecchH, GYHKIHOHHPOBAHHE JIAKTO3HONO OMEpOHa

87. B ueM 3aKmOuaeTCs Perysius akTHBHOCTH (EPMEHTOB, KAKHE €CTh THITBI PEryIIAitH,
NpUMEPBI

88. OpraHu3alisa reHETHHYECKOrO MaTepHaa y NpoKapHoT, OTIMHHA Maa3MHI OT XPOMOCOM
89. Kakum 06pa3oM MOMKHO KIacCHQHIHPOBATE IU1a3MH /117

90. Kakwue 6bIBAIOT TeHbI?

91. CMBICH CHCTEM PECTPHKIIMH M Moz bHKaIHH JTHK B xuieTke

92. Onumure Mexanusm JeiicTBua ATO-CHHTETa3bl

93. Kaxue GbIBAIOT BHIbI TPAHCIIOPTA BEIIECTB Yepe3 LUTOMIA3MATHHECKYIO MeMmOpaHy KJIETKH
94, Kaxue GIBAIOT THILI TAaKCHCOB y GakTepui

95. Kaxne GbIBalOT THIIEL IIOIBHIKHOCTH Y MPOKAPHOTOB

96. HazoBuTe npHuHHbl, 10 kKotopsiv AT® crana IHEpPreTHUECKOH BAIOTOMH KJIeTKH?

97. Yro TaKoe FHEPreTHUECKHH 3aps/l KIETKH?

GuoTeppopu3mM”,




IMepesennb TECTOBLIX 3AAANMIT 151 IPOMEKYTOUHOT0 KOHTPOIH.
1. Ipoxapuompl RPURYURUATLHO OMIULAIOMCA OM YKAPUONIOE

A. Tomostorueit XpoMocoM

B. CriocoGoM KOMIapTMEHTA/IH3ALMH KISTKH

B. B KJIeTKe 9YKapHOT €CTh BAKYOJIH, TIPOKApHOT - HET

['. HanuumeM OmepoHOB B XPOMOCOME

2. Ipamompuyamenvhvlii GaxmepuanbHolil Mmopghomun 00ycro61eH
A. HaymumeM HapyKHO#H MeMOpaHBI

B. OTcyTcTBUHEM HApYKHOH MeMOpaHbl

B. Muorocioiiasm (10 20-50¢/10eB) MypeHHOM

' OHOC/IOHHEIM MYPEHHOM

3. Kakyio u3 nepeuuciennbix hyHKY U 6bINOTHAEHT YUMONAASMAMUYECKa membpana?
A. OcyimecTBiseT pasHble BHJIbI TPAHCIIOPTA

B. YuacTByeT B Ae/leHHH KIeTKH H OHorenese KJIETOMHOH CTEHKH

B. ACCHMIJIHPYET 3HEPTHIO B POpME NEKTPOXHMHUUECKOTO TIOTEHIHANA

I'. VyacTByeT B GHOTCHE3€ BHEKICTOUHBIX MOMUMEPOB

4. Xpomocoma 6 omnutuu om nAAIMUObL.

A. ConepKHT HE3aMEHUMbIC TEHbI

B. Perumuupyercst €HHOM /bl B oIpe/eneHHol (ase KNeTOUHOTO LKk
B. B Kj1eTOYHOM IIHKJIE MOYMKET HE PeTLIHLHPOBATHCA Boobie

I". O6ecreynBaeT BEKTOPHEI epeHOC FeHOB MPH KOHBIOTAlHH

5. Muxpoopzanusmbt MO2ym 0BMEHUBAMBCA 2eHemuYeckotl uHgopmayuet nymem:
A. Jlenenuit

B. Tpaucgopmaruu

B. Konsloranuu

I". MuBepcuun

6. Duepeemuyeckuti Memabonum - 3o ...

A. BHOCHHTE3 BHYTPHKJIETOMHBIX OPraHHYECKHX MOICKY/T

B. BHOCHHTE3 PKCNOPTHPYEMbIX OPraHHYECKHX MOJICKY!

B. ACCHMMJIALHS PHEPIHH B BHJIC TPAHCMEMOPAHHOr0 YICKTPOXMMHHECKOTO NOTEHLHANA
['. ACCHMHIIAIHMA SHEPrUH B (JopME MaKpPOIPTHUECKHX COe/IMHEeHHH

7. Okucaumenvroe hocghopunuposanue - 3mo

A. 3anacanue docdopa B Buze nonudocharos

B. Oxuciienue ocTatkoB GocdopHO# KHCIOTh] B COCTAaBE nomugocharon

B. Cuntes AT® npu dochopuInpoBaHHH [VIHOKO3bI

I. Cunres AT® pepmentom ATD-cnuTasoli npu PyHKIHOHHPOBAHHH 3NEKTPOHTPAHCIIOPTHOH
eI

8. Ilpu Gpoxerun AT® cHHTE3UPYETCA

A. TIyTeM okHCaUTENEHOTO (hocOpHIIPOBAHH

B. Ilytem cyGerpatHoro GocdopuinpoBatis

B. Ilyrem dotodochopuinpoBaHus

I'. Ilytem aHaspoGHOIO ABIXaHHA

9. Xemoaumoagmompogul Uchoab3yiom.:

A. VICTOYHHK SHEPIHH - XUMHYECKHE PEaKIliH, I0HOp 3/IKTPOHOB - OPTaHHYECKHE BEILECTBA,
MCTOYHHK YIJIEPOa - YIIIEKUCIIbIi ra3




B. MCTOYHMK SHEPIHH - XHMHYECKHE PEaKIHH,, IOHOP ICKTPOHOB - HEOPraHHHECKHE BELIeCTsa,
HMCTOUHHK yriiepoja - OpraHHYeCKHE BELIECTBa

B. McTOYHHK SHEPrHH - CBET, JIOHOP JIEKTPOHOB - HEOPraHW4ECKHE BEIIECTBA , HCTOYHHK
YrIepo/a - YIICKACIIBIA ras

I'. VICTOYHHK SHEPTHHU - XHMUUYECKHE PEaKIHH, 10HOP HICKTPOHOB - HeopraHM4eCcKne BELECTBa,
MCTOYHHK YIJIEPOJIA - YTIEKHCIIbIH Ta3

10. Apxeu omauyaiomes om sybaxmepuii:

A. B cocTaBe MeMOPAHHEIX JTHIUIOB HE AKHPHBIE KHCIOTEL, 8 MHOrOATOMHBIC CITPTH
B. Jlunuanas rnacTuaa memOpanel 00pa3oBana MOHOMOJICKYJIAPHBIM CIIOEM

B. Hanuunewm siipa

I'. PuocoMansHEMH 1 TparcropTHbME PHK

11. Knaccuweckas mukpobuono2us usyvaem

A. TTpokapnoToB

b. DykapHoTOB

B. MHKpPOCKOIIHYECKHE, HEPA3IHIHMBIC [1a30M 00BEKTE]

I". TpuGsl

12. Tpamnonodicumensibviii akmepuanshbii mopdomun o0yciroenen
A. HannuseMm HapyKHOH MeMOpaHbl

B. OTcyTcTBHEM HApYKHOI MeMOpaHbl

B. MuorocnoiiaemM (10 20-50 cioes) MypeHHOM

" OxHOCIOHHEIM MyPEHHOM

13. Kaxyio u3 nepexucienblx yHkyuii 6bINOIHACH yumoniazmamuyeckasn membpana?

A. OcyInecTBIIIeT Pa3Hble BHIBI TPAHCIIOPTA

B. SlBnsieTcsl peLHITAEHTOM BHEIHUX PEryIATOPHBIX CHIHAIOR

B. ACCHMIWIHPYET SHEPrHIO B (JopME DIEKTPOXHMHUECKOIO NOTCHIIHAA

I'. [IpHHHMAeT YYaCTHE B PEIUIHKALMHA H CErPEraliiii 104CPHUX XPOMOCOM, tpancnopre JIHK
IpH TeHEeTHYECKOH TpaHc(OPMAIMH i KOHBIOralHi

14. Inazmuda 6 OMAUYUU O XPOMOCOMbL!

A. Coneprxut Bee HHPOPMALHOHHBIC F€HBI H TCHE "TOMalIHEro xo3sicrea’
B. PerumupyeTcsi €AMHOKIb! B ONPECICHHOM (haze KJIETOYHOIO LIHKIIA

B. Pemmuupyetcs B 000t MOMEHT KJICTOHHOrO LKA

. OecneynBaeT BeKTOPHBIN NEPEHOC TEHOB MPH KOHbIOTALHH

15. Muxpoopzanuzmul Mozym 06Menueamucs 2eHemuyeckoll uHghopmayuett nymem:
A. Konsroraiuu

B. Peepcun

B. Uucepuuii

I'. Tpan3uuuu

16. Koncmpyxmugnbiii memabonusm - 3mo...

A. BuocHHTe3 BHYTPHKJIETOYHBIX OPraHMYeCKHX MOJICKY L

B. ACCHMHISLIMS SHEPTHH B BHJIE TPAHCMEMOPAHHOr0 IEKTPOXHMHUIECKOTO [OTEHIHAlA
B. BHOCHHTE3 3KCIIOPTHPYEMBIX OPraHHYeCKHX MOJICKYI

. ACCHMIUIALIHA SHEPTHH B (JOPME MAKPOIPIHUCCKHX coe/InHeHHH

17. @omoopzanozemepompo@el UCROALIVIOM.

A. UCTOUHHK 3HEPIHH - CBET, JOHOP IEKTPOHOB - HEOpPraHW4ecKHe BELIECTBA , HCTOUHHK
yriepoja - yrJaeKucbiil ra3




B. UcTouHuK 3HEPIHH - CBET, JJOHOP IEKTPOHOB - OPrdHHYECKHE BEIIECTBA , HCTOUHHK
yriepoja - yrJeKHCIbIH ras

B. McTOYHHK 3HEPrHH - CBET, IOHOP AEKTPOHOB - OPraHUYECKHE BELLECTBA , HCTOUHHK
yriiepoja - OpraHH4ecKye BenlecTsa

I'. UCTOUHHMK 3HEPTHH - XUMHUECKHE PEaKIHH, IOHOP 2JIEKTPOHOR - OPraHM4eCKHE BELIECTBA ,
UCTOUHHK YTJIEpO/a - OPraHHYECKHE BEIIECTBA

18. Cybecmpamuoe gpocghopunuposanue - smo

A. ConpsizkeHHe OKUCIHTE bHO-BOCCTAHOBUTENBHEIX PEakLiuid ¢ pocopuinpoBaHiem Ha
YpOBHE IpeBpalleHuii cyberpara

B. Vcrions30BaHte 3HEPIHI CBETA J7Isl CHHTEe3a MAKPOAPIHIECKHX COCAMHEHHIH

B. Cuntes AT® npu GpyHKIHOHHPOBAHHH IEKTPOHTPAHCIIOPTHOH IIEMH

I'. Cuntes nonudocdaros B KIETKe

19. Ipu anaspodrom Ovixanuu ATD cunmesupyemcs

A. Tlyrem cyBerpatHoro gocdopunnposaHus

B. [Tyrem oxucimtensHoro (ochopHIHpoBaHus MpH MEPEHOCE MEKTPOHOB HA KHCI0pOa
B. ITpu neperoce 3JeKTPOHOB 110 ASKTPOHTPAHCIIOPTHOMH LEeHH Ha OPTaHHYECKUE H
HEOpraHH4ecKHe BEMIECTBA 3d HCKIFOUCHHEM KHCII0pOoaa

I". TIpu potocunTe3e

20. 'V apxeti knemounbie 060104Ku Mo2ym Gblmb npedcmasienbl.

A. [TcernoMypeHHOM

b. BeIKOBBIMH MIIH TJIHKONIPOTEHHOBBIMH CYOBEAMHHIAMH

B. ToNbKO LHTOILIA3MaTHYECKOH MeMOpaHOM, IOKPOBEI MOT'YT OTCYTCTBOBATh
I". JIurHonenmon0304

21, K MOOUNBHBIM 2EHeMUYeCKUM 2NeMEHMaM Omiocsm:
A. TTnasmMue! '

b. Tpancno3oHEI

B. MHCcepnHOHHEIE 3IIEMEHTHI

I". Hyxkneounn

22. Tenemuveckuti annapam y 6akmepuii npedcmasen.
A. Mezocomamu

B. PuGocomamu

B. baktepuansHoit XxpoMocoMOoi

I'. [nazmugamMH

23. Inasmudnyio Konviozayuo y baxmeputi KONmpoaupyem:
A. R-nnazmuyia

B. Col-nnazmuna

B. Hfr-paxtop

I'. F-nnasmuia

24, lenemuyeckas uH@opMayus y MUKpoOp2anuMos 3axinio4end 6 cedyIouux cmpyKmypax
KJAemKu, 3a UCKAIOYEeHUEM.

A. HyKJIeoHJa

b. nuasMun

B. anpeiuek

I". TpaHCnO30HOB




25. IS - nocnedosamenvHocme OaKmepul - 3mo.

A. KJIETOUHBIH 3EMEHT, HeCyIIMH reHeTHUECKYI0 MHGOPMALHIO, (OYHKUHOHUPYIOLIHA H
Pa3sMHOXKAIONIHIICA HE3aBUCHMO OT XPOMOCOMbI XO35HHA

b. yuactok JTHK, criocoOHBIi caMOCTOATENBHO MUIPHPOBATE U3 OJIHO# ITa3MHU/IBI B IPYTYIO
BHYTpH OaKTepHH, a TAKKE B XPOMOCOMY HIIH Dakrepuo(ar; CaMOCTOATENIBHO HE
peruuupyerTcs

B. yuacrok JTHK, ciocoGHEIi epeMELIATEC B PasIMyHbIE yHaCTKH XPOMOCOMBI Haktepu, I
CaMOCTOATENBHO HE PelIHIpYeTCs

26. Kaxue munsi 6axmepuaibHbIX IAAIMUO CYUeCmEyiom.
A.F

B.R

B. Col

I'. Guomerpaalyy.

J1. BCe mepeyucIIeHHOe BEPHO

27. Kaxoii npusHax KOHMpoaupylom niasmuobst buodecpadayuii;
A. cuHTe3 OaKTEPHOLIMHOB

B. cuHTE3 MONOBBIX BOPCHHOK

B. yCTOMYHBOCTB K JIEKaPCTBEHHBIM IpernapaTam

I'. yTHIH3AIHIO HEKOTOPBIX OpPraHMYeCKHX cOe/IMHEHHI.

28. Hazoeume y4acmox 0nepord, Ha KOMopoM 3araniucaemcs mpanckpunyu MPHK y
npokapuom.

A. mpomMoTOp

b. TepmuHaTOp

B. onepatop

I". Tata-610K

29. B coomsemcmeéuu ¢ NPUHYUNOM KOMRAEMEHMAPHOCIN, guifepume npasibHoOe CoeOUHeHuUE
HYK1€0muo0s 6 napul:

A A=T, T L

B. A=L,T' L]

B.AT,I=I]

LAY, I'=1

30. Huuyuayus mpanckpunyuy Ha4uHaemesa c:

A. npucoemunenns (pepmenta PHK-nomimepasel k 1poMOTOPY

B. npucoeMHEHHA CTAPTOBOrO KO/I0HA AYT B menTHIHEIHA HeHTp PHOOCOMBI
B. 00beIMHeHHs GOIBIIOH 1 Maoi cyOheMHHAL PHOOCOMBI

I'. yanapauns TPHK cBoeit aMHHOKHCIOTBI

31. Obpamuas mpanckpunnasa yuacmeyem 6 npoyecce:

A. IIePEeIHCHIBAHMS TeHETHIECKOI HHopMaly ¢ JIHK na mPHK
B. NepenuCHIBAHAS reHeTHYECKOH HHdopMaliu ¢ mMPHK na JITHK
B. nonua/ieHHIMPOBAHHA

I'. BEIpe3aHHs HHTPOHOB

32. Fenom npokapuom npeocmasnen:
A. HyKJIEOHIOM
b. xpoMaTHHOM




B. rensuamu bappa
T'. ronapamu

33. Konvyeswie monexynst JJHK npokapuom npedcmasisiom coboti 00un.
PETUTHKOH

MYTOH

PEKoH

MHTPOH

Oreer: 1

34. Benok-penpeccop npi IKCHPeccuu 2eH08 y npokapuom COCOUHACTNCA C ©
A. mpoMOTOPOM

b. oneparopoM

W. TepMHHATOPOM

I". cTapTOBEIM KOJIOHOM

35 JTumuyeckutl u AU302eHHbLI YUKIbL PASEUMUS UMEIom.
A. BupynenTHbIe daru;

B. ymepeHHBIe (aru;

B. BHPYJIEHTHEIC H YMEPEHHBIE (ary.

36. Byoem nu (hopMuposamoCs Omeem menio6o20 uoka y MUKpOOpeantismos

A. IIpH IL1aBHOM H MEJUIEHHOM TOBBILIEHHH TEMIICpaTypbl BHYTPH OMTHMaJILHOTO JHanasoHa
B. IIpH pe3KoM MOBBIIICHHH TEMIEPATYPbI N0 FPaHALEAM ONTHMANBHOTO JHanasona’

B. [1px noazepXkaHHH ONTHMAIBHOM TEMIEPATypbl Ha TIOCTOSHHOM ypoBHE?

37 Ecau coommouienue Kiemoynbx KOMROREHMOE 8 NPOYEcce POCMAa MUKpOOP2aHusmMos
UIMENACTICA, KAK MOJHCHO OXAPAKMEPU306amp pocm?

A. He c6anancupoBaHHbIi.

B. chanaHcHpOBaHHBII,

B. MaKcHMaITbHBIH.

38. Kaxoii 6ud cmpeccogbix omeemos cpopmupyemcs npu 8030¢iicmeuu Ha Kiemky smanoia?
A. JIKOTOJIbHBIH.

B. TeruioBoii.

. 3TaHOIBHBIH.

39, CnocoBubl 1 CueHAlbl, XApAKmepHble 0115 PASHbIX GUO08 cmpecca 6036Y0UMb AKMUSHOCMb
00HOT 1 MO JHee 2UCTIUOUNRPOMEUHKUNA3bL!

A. Jla.

b. ner.

B. Jla, HO B pa3HO# CTENEHH.

40, Ecnu He napyuiams yel0CmHOCMb koavyesoit [JJTHK, MOJCHO 2 usMeHUmMb
A. 4HCIIO 3auelIeHHHA

B. unciio 0G0pOTOB ABOHHON CIIHpPaH,

B. KOTHYECTBO CYNEPBUTKOB?

41. O6nadaem nu axkmusnocmoio JJHK-zupasa 6 omcymemeaue ATD?
A. Na.
b. Her
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42. Cnocobua 1w ompuyamenbas CynepekpyyeHHoC b USHUAIMND HA Y3HABAHUE NPOMOMOPOG
PHK-nonumepazoii?

A. Jla.

B. Her

43. Cnocobubl 1u MUKPOOPZAHUZMbL UCROL306AMb MPE2aio3y 6 Kauecmee UCMOYHUKG yenepooa
U SHEP2UU RPU 2UNEPOCMOMUYECKOM WoKe?

A. Jla.

b. Her

44. Cnoco6na nu nepexucs 8odopoda nenocpedcmeenno nospexcoams [JHK?
A. Jla.
b. Her

45. Omuocsmes au k 08yxXKoMnoHeHmuou cucmeme deixu SoxR u SoxS , npunumaioujue
yuacmue 6 pezyisiyu 0meema Ha CynepoKcudnblil cmpecc?

A. Nla.

B. Het

46. Mooicho nu 8bl36amp OKCUTUMENbHBIL CMPECC Y MUKPOOP2AHU3MOE, eCU
A. nepeKHch BOLOPO/Ia 100ABIACTCA K CPele
B. cynepoKCHIHEIH pajuKan?

47. Bo 6pems 20100a1US. MUKDOOPZAHUIMbL CHIAHOGAMCA
A. Bonee ycTOHUHBBEIMH
b. MeHee yCTOHYHBBIMU K HEOIaronpHATHEIM BO3/eiicTBHAM BHeLUHEH cpeibl?

48. Kaxosa Buonocuyeckas yenecoofpaziocme noCosineeo Cunmesd KopomroMusyLux
BeaKos 6 KiemKax MUKpoopeanusMos?

A. OBecnieunTs OBICTPYIO AJANTALHIO K CTPECCY.

B. [TOBLICHTE [THTATEJBLHYIO IIEHHOCTE CPEJIbl.

B. Boi3eaTh rudens KIETKH.

2.3. UToroBblii KOHTPOJIb

Buy MeponpHATHA HTOIOBO# aTTeCTallkH: Kanaumarckuil )K3aMeH

Croco6 mpoBeACHHA MEPOTIPHATHA WTOTOBOH aTTecTaldu: YCTHBIH IK3aMen o
omeram

[IponoKHTENLHOCTD MPOBEICH S MEPOTIPHATHA HTOTOBOH aTTecTalmy: 2 yaca

WTOroBI KOHTpONh BKMOuaeT B cebd clady KaHIHAATCKOro  IK3aMeHa no
MHUKPOGHONIOTHH | MPOBOJNTCS B KOHUE 8 cemecTpa. JlOMyCKOM 10 KaHMAATCKOTO IK3aMeHa
COyKaT YCICITHAs MPOMEKYTOUHAA — aTTeCTAlHA. DK3aMeH  caaercs Mo Mporpamme
KaHJIMIATCKOr0 Sk3aMmena 110 MukpoOuonori, yrBepik/enHoil aupekropom [IOUILL YpO PAH.

THNOBLIE KOHTPOJIbHbIE BOIPOCHI H 33/IaHHA HIH HHbIE MaTepnabl, HeoOxoaumMbIe 115
OLICHKH 3HAHMI1, YMeHHil, HABBIKOB H (wJ1H) ONBITA A€ATEIbHOCTH.




b —

10.

11.

12.

13.
14.

15.
l6.

17.

18.

[IPUMEPHBIE BOIMPOCHI KAHIAUJIATCKOTI'O K3AMEHA.

ACCHMHJISIIHOHHOE BOCCTAHOBJEHH)E CyNb(hara ¢ 00pa30BaHHeM IIHCTCHHA.

BakTepuanbHbli  (DEPMEHTONH3 TOJNKCAXAPOB [0 MOHO3 C paciierIeHHeM 10
NHPOBHHOrpajHOil KHCIOTHL. JIONMOJIHHTENbHBIE IYTH  CHHTE3A MHPOBHHOTPaHO#H
KHCIOTEL

Buorenes yraesonos. O6pa3oBaHHe THOKO3bL Y apToTpodHbX (mHK1 Kanbsuna) u
reTepoTpodHBIX  (TIIIOKOHEOreHe3) MHKPOOPraHH3MOB. TMoanuTKa  IIOKOHEOreHe3a
unrepMenuaramy wikna Kpebea.

BuOMIeHKH GaKTepii: CTPYKTYPA, MEKKIETOUHbIE KOMIIOHEHTEI, 1YBCTBHTE/ILHOCTE K
BHEIIHHM (aKTopam

BropasHooGpa3ue ¥ COBpPEMEHHas KilacCHUKALUS  MPOKAPHOT. noGanbhast
rakconoMmyeckas unumratnpa (Global Taxonomic Initiative).

BuocHHTe3 Ae3okcupuGoHykieoTnaoB. PaznooGpasue pHOOHYKIIEOTHAPEIYKTA3.
Posib THO- ¥ raTyTapeokcHHOB. CHCTeMa THMHIHIATCHHTETA3EI.

BHOCHHTE3 MENTHIONIHKAHOB, POk H30MPEHOHIHBIX JIMMH/IOB B MEPEHOCE CTPOHTE/ILHEIX
GI0KOB TENTHIOTIHKAHOB. THIIHUHbIE AMHHOKHCIIOTB TIEMTHIHBIX MOCTHKOB MYypeHHA
pasJMHYHBIX FPYIT OaKTepHI.

Buiel TakcHca. MeXaHH3M XeMOTAKCHCa, Gelku, yHacTBYIOIUE B PELCTIHA H NPOBE/ICHHA
CHTHANA, POTh METHIHPOBaHHA H (OCHOPHIMPOBAHHS B PEryJALMH  HANPAB/ICHHA
BpalleHHA KIYTHKA.

BuTaMHHbl M WX  [IPOM3BOJHblE KaK  BAKHEHUIHE AKTHBATOPRI meTabonn3Ma
MUKPOOPraHH3MOB.

BBICOKOMOJIEKY/IAPHbIC  3aacHble  BELIECTBA MHKDOOPraHH3MOB  —  [JIHKOTEH,
nonupocdaThl, MOMMIHIPOKCHAIKAH0ATE], CTPYKTYpa, OHOCHHTE3, paclleIIeHHe.
I'eHeTH4YECKHE XapakTCpHCTHKH MTaMMOB MHKpPOOpPraHH3MOB, HCIOJB3YHOIINXCA B
MOIIEKY/IAPHO-OHONOrHYCCKAX M TEHETHIECKHX —HCC/IE/I0BAHMAX. Kpatkoe onucaHHe
reHOTHIIOB MOJHMHIMPoBaHHBIX mTamMMoB E. coli. I'cHeTHYECKAs CENEKIH, poTOTPOdBI,
aykcorposl.  [IpuHIMIB  PErMCTPALMH mytauuil.  CroHTaHHbIH — MYyTareHes.
MHayuspoBaHHBIH MyTareHes.

Tuaponu3 AT® Kkak OCHOBHas CONPSKEHHAs PeaKilus OMOCHHTETHHYECKHX MPOLIECCOB B
opranusme. Poims AT® B pssy Makpospruueckux coenuHeHHH KneTkd. OCHOBHbIE BHIBI
SHeprHH B KJETKAX MHKPOOPTaHH3MOB M IIyTH HX [PEBPAIICHHA, NOHATHE o6
3]IEKTPOXMMHYECKOM [IOTCHIHAIE IPOTOHOB, YC/IOBHA €ro 00pa3oBaHHA H COXPaHCHHA.
XemuocMOTHYECKAS THIIOTe3a MuTHea.

[ JIaBHBIE ¥ MEHOPHBIC GHOSTEMEHTDI, HX HCTOUHUKH, CBOHCTBA M (YHKIHH B KIETKAX.
TIHOKCHIATHBIF M METHANMTPATHBI 1KLL  OKHCICHHE IIIOKO3Bl M OKcallaTa
BakTepusaME poja Pseudomonas.

JIBYXKOMIIOHEHTHAs CHCTEMaA IPOBEEHUS CHIHANA CTPpecca Y MHKPOOPraHH3MOB
JlsIxaTenpHas Lenb Kak reHepaTop SHeprud. L{HTOXpOMBI. [Mporonnas ATdaza kak
OCHOBHOil  I0TpeOHTeNns  IPOTOHHOIO — IPAJAMEHTa,  MEXaHH3M  OKHCIHTENLHOIO
¢ochopunapoBaHms. D¢ PeKTHBHOCTE OKHCIIUTENBHOIO thochoprInpoBaHH,
prruGuTOpsl AT®ask! Kak pasoOuHTenH Abxanus 1 GocopHIHPOBAHHS.

EcrecTBeHHEIE ((MIOTEHETHUCCKHE) M HCKYCCTBEHHBIC knacchukallin - OakTepHi.
MeskayHaponubii Kojeke HOMEHKnaTypsl Gaktepui (International Code of Nomenclature
of Bacteria). Konmenuus HomeHKaTypHoro Tuna. IlpaBuna NpHCBOCHHSA H H3MEHEHHA
Ha3BaHHii OakTepui.

Wcropuss mnowsituii  "TIpokapuotel" M "JykapHOThl'. OHIOreHEeTHYECKHH  acleKT
KOHIIETIHM [POKAPHOT ¥ AYKapHOT. TaKCOHOMHYECKHIH aCTIEKT KOHLEMIMH NPOKAPHOT H
sykapuot. Hepapxuuecknii M 9KONOro-TPOQHYECKHH MPHUHLMI  KOHCTPYMPOBAHHA
MakpocHcTeM. OLEHKA TAKCOHOMMYECKOrO CTATYCA OPraHM3MOoB, [MPHUHCIACMBIX K
ME30KapHOTaM.
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HcxonHeie coeIHHEHHS H OUOCHHTE3 THPHMHUIHHOBLIX U NYPHUHOBBIX MOHOHYKJIEOTH/IOB.

. Karabomuam, amubonusM, aHabOIM3M, XapakTepucTHka GHOXHMHYECKNX PeaKiluii,

nexamux B #X ocHope. OmpeleneHHe SHEPreTHHCCKOro M KOHCTPYKTHBHOIO THIIOB

Merabomu3Ma, ToHATHE 00 HX CONPSKEHHOCTH.

KnaccnduKauyus MHKPOOPraHU3MOB 1O OTHOUICHHIO K TeMIIepaType, TeMIepaTypHbIH

ontamyM. [loHsATHE O TETUIOBOM LIOKE.

Kierounas CTeHKA: CTPOEHHE M XHMHYECKHil COCTaB. [lenTUAOTIHKAHOBEIH  CJI0H.

OCOBEHHOCTH  CTPOGHHS  KIETOYHOH  CTCHKH — IPaM-MONOXKHTEIBHBIX — H rpam-

OTPHLATENBHEIX ~ MHKPOOPraHW3MOB. Mexanusym  aedicTBus  aHTHOHOTHKOB — HA

MENTHAOTTHKAH.,

Kommonentsl JIHK. Ctpykrypa A, B, C u Z dopmbl JTHK, koTopele 00ecneuHBaloT UM

BBIIIOJIHEHHE TIABHOM GHONOrHYECKOH POJIH - XPAHCHHE H IIEPEHOC uHbOpMAIIKH.
MarpHaHbI# " BHEpHOOCOMAITHHBIA CHHTE3 [ENTH/IOB, peaKuuH

MOCTTPAHCILMOHHBIX MOZM(HKAIIHA TENTHIHBIX nene.

MHUKONOBBIE  KHCIOTHI, pasHoofpasue CTPYKTYPBL GYHKOAH, —PacnpocTpaHEHHeE,

TAaKCOHOMHUECKas poJlb.

MHOKeCTBEHHAs CTpeccoBas yCTOHYHBOCTD IpH HICPEXOAC B craiuonapuyio dasy, poib

peryiona RpoS B ee pasBUTHH. Crien(pH9HOCTE CTPYKTYPEBI o° npoMoTOpOB

MoitekynspHasi OCHOBA MyTallui. ToukoBble MYTAlMH - TPAH3MUHH H TPAHCBEPCHH.

MyTamuy cIBMra paMKd CHMTBIBAHHA, JCICLHH, uHcepuuH. PeBepcHy M CYNPECCOPHEBIC

MYyTallHH.

MoseKy ISpHBIe OCHOBbI OPraHU3AIlMH apXei. (DeHOTHI U TEHOTHII apXei: CpaBHUTEIBHO-

SBOJTIOLIHOHHBIH actekT. PHJIOTeHeTHUECKas CTPYKTYpa 0MEHa Archaea.

Moponorusi H CTPOEHHE MHKPOOPraHHu3MOB. OcHOBHBIE (OpMbI OAKTEPHil: KOKKH,

HANOYKOBHIHBIE (OaKkTepuH, Oanulibl B KIOCTpU/IHH), BUOPHOHBI H CITHMPHILIBL. Bnusuue

axTopoB Ccpembl  (TeMIEpaTypa, BIAKHOCTD, Guonoryueckue (axkTopbl, COCTaB

[IMTATe/IBHOMN Cpeibl) Ha MOP(OJIOrHIO OakTepHi.

HempepbiBHOe KyJIHTHBHPOBAHHE MHKPOOPraHH3MOB. Teopust XemocTaTa, ypaBHEHHA,

OIMHCHIBAOIIHE POCT MUKPOOPTAHH3MOB. OcHOBHBIE TPHHIHNBI  TypOHAOCTATHOTO

KyIbTHBHpOBaHHs. PH3MONOrHYECKOE COCTORHHE KICTOK B yeaoBusx TypougocTara.
OBpatuMbie MOIH(HKALIHH CTYKTYPbI depmenToB. M30hepmenTh.

OriepoH, KaK CHCTeMa OTHOLIEHMH MeX/y peryIaTOpHLIMH GenkaMH ¥ HX caHTamy

MumensMi, WHaynnGeibHble ¥ pernpeccHbebHBIE  ONCPOHE! (lac- W trp-oNepoHBI).

Bropuunas cTpykrypa PHK n mexanusM aTTeHyauHH. CucTeMBl TO3MTHBHOTO H

HEraTHBHOTO KOHTPOJISL.

Ompenenenne craTyca 0akTepHanbHOrO BH/A. Tunopas xouuemus Baza. "PaGouas”

koHUenmus Buaa. [TomyasiHoHHAs KOHUCIIHA DaKTepHanbHOro TakCoHa.

OTHOIIEHHE MUKPOOPraHU3MOB K KHCIOpoLy. TOKCHUHOCTh aKTHBHBIX dopm KucI0pOIa H

a30Ta Ui MHKPOOPTAHH3MOB, MOHATHE 00 OKHCIHTEIBHOM CTpECCe. Ilytu obpasoBaHHsl

axTuBHEIX (OpPM KHCIOpOJa B JIBIXATENBHOM IIEMM  MHKPOOPranM3MOR, MOpPOTH

TOJIEPAaHTHOCTH JUIsl CyIEPOKCHIHOTO PATHKAIA i NIEPEKUCH BOLOPOAA.

[LnasMuger: pasMepsl U CTpyKTypa. dmcio KONMil riasMua B GaKTEPHAIBHOH KIIETKE.

CpoiicTBa muiasMu, [ pyIimbl HECOBMECTHMOCTH TTa3MHIL 3uayeHue MIa3MHIL B MEIHLIHHE

1 OHOTEXHOJOTHH.

[lopsitHe 06 OCMOTHYECKOM H TYPrOpHOM JIaBJICHHH, pOJb LATONIA3MaTHYECKOH

MeMOpaHbl ¥ KJIETOYHOH CTEHKH B HX (OpPMHpPOBAHUM H PETYIALHH. [louaTue runep- U

'MTI00CMOTHYECKOTO [IOKA, HX BJIHMSHHE Ha CONCPIKAHHE UTOIIA3MATHIECKOH BOJBl H

o6beM KIETKH, IUIa3sMOJIM3, ILIa3MONTH3, ¢asel  OCMOTHYECKOTO MIOKA, OCHOBHEBIC

(u3moNOrHHECcKHE 3aKOHOMEPHOCTH /Al TalliH.

[TocTpubocomanbHele MoAMQHKAIMH ~ CHHTC3UPOBAHHBIX  MOMICHTHAHBIX ueneii.

Hapenenne  (YHKUMOHANBHOH — AKTHBHOCTH OeJIKOBBIX ~ MOJEKY1 B CHCTEME

COTIPOBOMK/IAIOMNX GeNKOB. IHEPrOEMKOCTD (GYHKITHOHHPOBAHUS IANEPOHOB.
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IloTpe6HOCTH MHKPOOPraHH3MOB B OCHOBHBIX NUTATENHHBIX KOMIIOHEHTaX, MUTATE/IbHBIC
cpe/ibl. MeTo/Ibl CTePHITH3ALHH. KnaccubuKauys MUKPOOPraH3MOB 110 THITy NHTAHHA.
Tpupona, MeXaHU3Mbl i OCOOEHHOCTH MPOLECCOB fiepeHoca PacTBOPEHHBIX BELICCTB ¥
MHKpOOPTaHM3MOB. AKTHBHBIH, MACCHBHbIH TPaHCTIOPT. CHUMIIOpPT, AHTHIIOPT, YHHIOPT.
Crenuduyeckie nepMeaskl, CBA3BBAIOIIHE Genku., Benku - MOPHHBI H TPAHCIOPTEPbL.
DuepreTH4eckHe HCTOUHUKH TpaHcMeMOPaHHOTO MePEMEIEHH S BELICCTE.
IMpupoausie W 1abOpaTOPHBIC KYJILTYPEI MHKPOOPraHHW3MOB, HX CXOJCTBO W pasjuuue.
Crioco0bl BEIIENEHHS YHCTBIX KYJIBTYP.
[TpoTomuacTel U cieponiactsl. Kancybl. Cropel. Baktepranbibie 3HI0CMOPHI, MPOLECE
cropoobpasopanus. [Ipyrue NOKOSIHECH (opMmbl DaKTEPHIL.
Pacuieriende a30THCTBIX — OCHOBAHHH — HYKICHHOBBIX KHCJIOT JI0 TJIHOKCHIara,
YIJIEKHCIOTHI, AaMMHUaKa, anerri~ ¥ ManoHAT~KoA.
PeIUHMKOH - eMHMI@ PerUIHKankH. Perukanus renoMa E. coli. Momro-, GuHarpaBleHHasA
perumkamms.  Ctpykrypa ori-paifona, MEXaHH3M GnOKUpOBaHMsA  PETUTHKALHH.
Tonynenpepssubiii cuntes JIHK (dpparMeHTH! Oxkasaku). OGpasopaHHe NMPaiMOCOMBI -
pakHbli MomenT uummmMauun cumresa JIHK. EaMHCTBO M pasHooOpasne MexaHH3Ma
perumakaruu JIHK Bupycos 1 GakTepuodaros, GakTCPHIT H SyKaprOT.
PHK-nonumepasa E. coli. CyObeMHHLbI PHK-nommmepaspl. PU3HONOTHYECKad poib
pasHbIX THMIOB CHIMa CyObeTMHHLI PHK-nomamepassl. CTpykrypa OakTepHalbHBIX
MPOMOTOPOB, ~ B3aMMOJICHCTBHE  CHIMa cy6benuHHIl C  paifOHaMH  MPOMOTOPA.
KoHcepBaTHBHas MOCIIE/I0BATEILHOCTD B IPOMOTOPAX E. coli.
PocT ¥  KyJBTHBHPOBAHHE  MHMKPOOPraHM3MOB. [TepHoanyecKHe  KyIbTYPEI
MHKPOOPraHHu3MoB, (asel pocra, HIMEHCHWE cocraRa KIETKM B pasiHuHbix dazax
NepPHOIMUYECKOH KyIbTYPbl. MeTobl ONpEICIeHHs YHCIEHHOCTH MHKPOOPraHusMoB B
kyneType. [Ilonatne 00 yleibHOH ~ CKOpPOCTH — pOCTA. OCHOBHBIE — NAapaMeTPhbl,
XapaKTepH3ylolHe POCT MUKPOOPraHH3MOB (Mmax, BPEMA T€HEPALIMH, Ks, Xmax, Yws, YAT®,
JUTHTENIbHOCTE JIar-(hasbl), METO/Ibl HX ONPEACIICHHA.

C6pakuBaHHe AMHHOKHCIIOT. Y4aCTHe POH3BOIHAIX Terparuapodonara i BUTAMHHA
B-12 B anaspoGHOM paclleIICHHH BEIECTB. [Mape!r CTHKIH/A.
CeMmanTHapl B (uyorenun Oaktepuil. I'@HETHUCCKHE NMPH3HAKH. HYKJICOTHIHbIH COCTAB
ITHK u cTeneHb TEHETHYECKOH IOMOJIOTHH. TMepcreKTHBbL GakTepHanbHOH CHCTEMATHKH.
"IJxonoruzanna” GaKTepHaTbHONR CHCTEMATHKH.
CoBpeMeHHBIE METOJBI HMX HCCIENOBAHHMS. [Tpuembl  (EHOTHITMYECKOTO — aHAIM3A.
DeHOTHIHUECKHE TIPH3HAKH: MOP(DOIOTHIECKHE, KY/IbTYPAIbHBIC, (u3MONOrHUECcKue.
Crpoenne xryruka. Knaccuukaius MHKpOOPraHH3MOB 110 TIPUHLMITY PacrONoKCHHA
sryrukos. GuarennapHeli MOTOP, CTPYKTYPa H dyskunn GenkoB Qrare/IAPHOro MOTOpa
CTpyKTypa HyKJIEOHIa MHKPOOPraHW3MOB, €ro JOMCHHA OpraHH3aLns, MeTaboInIeCKH
aKTMBHAS M MHEPTHas 30HB Hykneonna. CTPOEHHE M (Qynkuan. OcoGeHHOCTH YKIIAIKH
HYK/ICOM/Id MHKPOOPTaHU3MORE, pollb FHCTOHOMOIOOHEIX OENKOB M CYNEePCKPY4YEHHOCTH
JTHK B 5TOM Ipo1ecce.

CTpyKTypHBIE KOMIOHEHTbI JIHIIONONMCAXApH/IOB — JIHIHL A, KOp, NOBTOPAOLIHECS
GoKOBBIE Lieny. bronornyeckas pojib JIHION0IMCAXapHI0B.
TeiixoeBble H JTHIOTEHX0CBBIE KHCIIOTEL, CTPYKTYPd H (YHKIHH.
TpPaHCTIO30HB], KAK OCHOBHBIE YHACTHHKH SBOIIOUHH TEHOMA. [S-amemenThl GakTepHid -
mpocteillnii  KNacc  TPAHCIO30HOB. Tn-oeMeHTsl, HX CTPYKTypa M CBOfiCTBA.
WuBepTHPOBAHHEIE  CErMEHTEL JIHK. Benku, ydacTByrolue B TPaHCHO3HLHH.
Mcnonp30BaHHe TPAHCIIO30HOB B HCCIIEI0BAHHH JHK.
dunoreneTHyeckas CTpYKTypa AoMeHa Bacteria. OCHOBHbIE JBOJIIOLHMOHHBIE JTHHHH
BHYTPH JIOMEHA, BBIABJIEHHBIC TO PE3YIbTATaM AHATH3A 16S-pPHK. ®unoreHeTHYECKHE
B3AMMOCBSA3H MEXTY PA3IHUHBIX TAKCOHOB.
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dunoreneTHUecKue JApeBa U HX HHTEPIPETALIHSL. pPHK — BceoOuui (uIOTeHe THUECKHH
mapkep. @aKTopel, BAXSIOIIME Ha TOTOIOTHIO (NOpPANOK BETBIEHHA) (AIOTEHETHIECKHX
IpeB.

@ocodoeHOIMHPYBAT: caxap (octorpanchepasnas cHCTEMAE, MeXaHH3MBI
(DyHKIHOHHPOBAHHS, TICPBUYHEIE H BTOPUIHBIC (yHKIHH.

OyHKIMOHHUPOBAHHKE MOJIHOTO H Pa3OPBAHHOIO LHK/A KpeOca. KoMILIeKChl Acruaporenas
aTb(a-KeTOKACIIOT. Bamanc OKHCTEHHA TIIFOKO3b! B LHKIE TPHKapOOHOBBIX KHCIOT 110

yraepony, dochopy 1 BogOpoaY.
58. lleHTpaibHas pojib [HPOBMHOTPA/IHOW  KHCIIOTDI

nelcapﬁoxcuﬂaaa JaKkTaToKcHaasa.

59. Lluka JjeneHus OaKkTepHANBHOH KIETKH, €ro  pery/uiliui.
MEKPOOPTaHH3MOB KAK METOJ H3Y4CHHS XKU3HEHHOTO LIMKIA MAK

OJTydeHHs] CHHXPOHHBIX KYJIBTYP.

60. LluTonnasmaruueckas MemOpaHa, —CTpYKTypa H (M3MKO-XHMHYECKHE
doconunuaos, MNONSpHAs M HEMONApHAA obnacTH,
KUPHOKHMCJIOTHBIX OCTATKOB Y PA3NMYHBIX BHAOB MHKPOOPIaHHIMOE, 3aBH

TEMIEpPATypPhl OKPYIKAIOIEeH CPE/IbL.

IMoka3aTean oleHHBAHHA

B MpoMeXyTouHoM o0MeHe
MUKpOOpraHu3mMoB. [lyTH OKHCICHHA [HPYyBaTa: MUpPyBAT/IErHIPOreHA3HbIA  KOMILIEKC,

nupysat-$eppeoKCHHOKCHIOPEIYKTasa, nupyeat-popMHATINA3A, nupyBaT-

CHHXPOHHBIE KYJIBTYPBI
pooprariaMoB. Criocotbl

CBOMCTBA
0CODEHHOCTH ~ CTPYKTYpBI
CHMOCTB OT

OrcyTtcTBHe 3HaHAH. He 3HaeT OCHOB MCITHILIMHLL. OtcyrcTBHE
ymenuii, OTCYTCTBHE HABBIKOB.

HeynoBineTBOPHTEIEHO

Hanmune 061X, HECTPYKTYPHPOBAHHBIX 3HAHHH 00 OCHOBHBIX
Hay4HBIX JOCTHXKEHHAX B 00acTu mukpobuonoruu. HacTuaHo
cpopMHPOBAHBI YMEHHSA KDUTHUCCKH aHAIH3HPOBATH
COBpPEMEHHEBIC OJIOYKeHH ¥ HOBBLIC HIICH B MHKDOGHOHOFHH,
7laBaTh HM OHTONOTHYECKYIO, METOJ0IOrHYECKYIO 1
NPHKJATHYIO OLEHKY, BHIEIATH IMaBHOE, FEHEPHPOBATE HOBBIC
W/ICH TIPH PEIIeHHH HCCIIEOBATENBCKUX H MPAKTHHECKHX 3a/1ad
(B TOM YHCIIE B MEX/IMCLIHITTMHAPHBIX 061acTsX), CTABHTH LIEIH
| OTIpE/IeNATh IYTH HX JOCTHXCHHA B MPOTecce
npodeccHOHANBHO IeATeIbHOCTH. PparMeHTapHOe
PHMEHEHHE METOZIOB TEOPETHYECKOTO aHATH3a HAYTHbIX
MO0KEHHH MEKPOOHOJIOTHH.

V 10BJIETBOPHTENBHO

B uenom copMHUpOBAHHbIE, CHCTEMHO OPraHH30BAHHbBIC 3HAHHA
0 COBPEMEHHBIX Hay4HBIX TOCTHKEHHSIX B 0071aCTH
MHKPOOHONOTHH, OJTHAKO COICPHKAIINE OTACIbHEIC npofesbl.
OtcyTcTBHe IPyObIX OMKMOOK B TOHAMaHHH MaTEPHAILA. B
1[e/10M YCIICITHBIE, C He3HAYHTEBHEIMH HEJIOCTATKAMH, YMCHHA
KPUTHYECKH aHATH3HPOBATH COBPEMCHHBIC TIOJIOMKEHHS H HOBBIE
HICH B MHKpO6HOJ’lOFHH, JIaBaTh HM OHTOJIOTHUECKYIO,
METO/I0JIOFHYECKYIO H [IPHKITATHYIO OUEHKY, BHIIEIATH MIaBHOC,
TeHEpHPOBATH HOBBIE H/ICH TIPH PELICHHH HCCIEA0BATCIBCKHX 1
NPAKTHHECKHX 3a/1a4 (B TOM YHCIIC B MEHKMCLHILTHHAPHLIX
06acTAX), CTABUTD IENM H ONPECIATH TYTA HX NOCTIKCHHUA B
mpouecce MpodecCHOHANBHOI JIeATENLHOCTH. B nenom
YCIIEIIHOE, € OT/ICBHBIMH HECYIICCTBEHHBIMH HEJOCTATKAMH,
TpHMEHEHHE METOI0B TEOPETHHECKOTO aHATH3a HAYTHBIX
MOJIOXKEHHH MHKPOOHOJIOTHH.

Xopouo




ChopMHpOBaHHEIE, CHCTEMHO OPraHH30BaHHBIC 3HAHUA O
COBPEMEHHBIX Hay4YHBIX NOCTHXKCHHAX B obnactu
muKpoGuonorni. OTCYTCTBHE OLIHOOK B IOHUMaHHH
Matepuana. CTOiKHe HAaBBIKH H YMEHHS KPHTHHECKH
aHAJIH3UpOBaTh COBpPEMEHHBIC MOJIOKEHHS U HOBBIC HIIEH B
MHKPOOHOIIOTHH, 1aBaTh AM OHTOJIOTHYECKYIO,
METOJIONOTHYECKYIO H NPHKIAIHYIO OUEHKY, BRIICIATE TIABHOC,
reHepHpPOBATH HOBBIC HJICH TPH PEUICHHU HCCIe0BATENLCKHX |
NpaKkTHYECKHX 3aznaq (B TOM YHCIIE B MEXJIUCIHILIHHAPHBIX
OGJIaCTHX), CTABHTH 1I€JIH W ONPEACNATh NYTH UX JIOCTHKCHHA B
fponecce NpodeccHoHaIbHOH ACATENBHOCTH. Yenewroe
HPHMCHGHHG METOI0B TCOpeTPI'-IECKOFO aHaJIM3a Hay4HBIX
TIOJIOKEHHH MUKPOOHOIOTHH,

OTHYHO




IMpunoxenue 1
[Ipumep THIOBOH (GOPMBI SK3AMEHAIHOHHOTO ounera

denepalibHOe TOCYAAPCTBEHHOE OIOIKETHOE YIPEA/IEHHE HAYKH
Tlepmcknii deiepaibHbIH Hee/1e0BaTeIbCKHIl HeHTP
Vpansckoro otaesenust PoccHiickol akaaeMun HayK

2022/ 2023 y4yeOHBIN ol VTBEPKJAIO:
[pencenatens IK3aMeHALHOHHOH

komuccuu « IOI'M YpO PAH»
1.6.H., akagemuk PAH
Usmuna M.b.

MuxkpobHoaorus
(kanauAATCKHIT DK3aMeH)

BWJIET Ne 1

1. Karabonusm, amdubonuaM, aHabOIM3M, XapakTepUCTHKa GHOXUMHYECKUX
peakuuii, JeXamux B MX  OCHOBE. Onpe/neneHde JHEPreTHYECKoro  H
KOHCTPYKTUBHOTO THIIOB MeTa00/IH3Ma, MOHITHE 00 HUX COMpPsAKEHHOCTH.

2. OG6patuMble MOAH(GHKALMH CTPYKTYPBI depmenTOB. M30()epMEHTHI.

3. MoeKynsapHasi OCHOBAa MyTalHH. ToYKOBble MYyTAllMM - TPaH3WIHH H
TpaHcBepcuM. MyTaluu CABHra paMKH - CUMTBIBAHWA, JeNeldn, WHCEPUHH.
PeBepcuH H CyMPeCCOPHBIE MYTaLMH.
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