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YuebHo-MeToAHYECKHI KOMILIEKC JHCLHHIIHHBI Mukpobuonorus

(nonnoe naumenoeéanue OUCYUNIUHDbL)

pazpaboTaHa Ha OCHOBAHHH:

Ipukasa MunncrepcTsa Hayku M Bbiciiero obpasosanus P® ot 20 okTa0ps 2021 r.
Ne951 «O6 yrBepikaeHUH (elepalbHbIX IOCYIapCTBEHHBIX TPeOOBaHHH K CTPYKTYpe
MpOrpaMM TOJATOTOBKH HAy4HBIX M HAy4HO-IeJarorHyeCKuX KaJpoB B aclUPaHType
(aIBIOHKTYpE), YCIOBHSM WX Pealu3allid, CPOKaM OCBOCHHSA 3THX IMPOrpaMM C yHqeTOM
pasIHYHEIX (pOpM 0OydeHH s, 00Pa3oBaTeNBHEIX TEXHOIOTHIi H OCOOEHHOCTEH OTACTBHBIX
KaTeropuii acrupanToB (aIBIOHKTOB)».

PaGouero yueGHOro ruiana ouHOH Gopmbl OOydeHHs [O  CHEUHATBHOCTH
«MuKpOGHOJIOTHs» [POrpaMMbl aCHPAHTYpPbI (YPOBEHL MOATOTOBKH KaapoB BBICLIEH
KBATH(HKAIHH), YTBEPKIEHHBIX mpoTokonoM Ne7 3acenanus OOBEIMHEHHOTO yUEHOrO
cosera [TOUIL] YpO PAH ot «26» centabpa 2025 r.

IIpuMepHO#i MpoOrpaMMbl KaHIHIATCKOTO OK3aMEHa, yTBEPH/ICHHOH MuHHCTEPCTBOM
oGpasosanns u Hayku Poccuiickoii Geziepaiun.

lpukasa Munobpuayku Poccnn or 03 mions 2025 roga Ne 466: «O BHECEeHHH
usMeHeHHll B (eepaibHble TOCYJAPCTBEHHbIC TPeOOBaHMS K CTPYKTYPE MPOrpaMm
[MOJIrOTOBKH HAYYHBIX M HAYUHO-TIEJArOrMYECKHX KajlpOB B aCIUpPaHType (aBIOHKTYPE),
YCIOBHSIMM MX PEaH3allid, CPOKOM OCBOCHHS OTHX NpPOrpaMM C Y4eTOM pasiHiHbIX
dopm 06yuenns, 06pa3oBaTEeNBHBIX TEXHOJIOTUA H OCOOCHHOCTEN OT/IENbHBIX KaTeropHi
acnupanToB (aJBIOHKTOB), yTBepXKIeHHble TNpukasom MuHoOpHayku Poccuu ot
20.10.2021 r. Ne951».

PaGouas nporpamMma corJiacoBaHa ¢ pabouuMH nporpaMMamMi JTMCIUIIIHH

1.
2.
3.

HHocTpaHHbIH A3bIK.

Hcropus u Gunocopusi HayKu

IIporpaMMaMi Hay4HO-HCCJIEI0BATELCKOH MPAKTHKH H Hay4HO-HCCIe/I0BATEhCKOM
JIEATENIHOCTH aCIUPAHTOB.



1. O6mue moJroKeHHUs

1.1. Ileas yuebHo#i aucuumauHbl - (GOPMUPOBAHHE Yy ACHHPAHTOB IOHHMAHMUS
MHPOBO33PEHYECKAX OCHOB M YCTOWYHMBBIX 3HaHMii B oOnactu  (yHIaMEHTaIbHOH
MHUKPOOUOTIOrUH, BOCIIPUATHSA MECTa MUKPOOHOJIOTHH, B CHCTEME €CTECTBEHHBIX HayK.

1.2. 3apaum y4eGHOI AHCHHILIMHBI:

® W3YYHTh HCTOPHUIO NMOABJICHUA U Pa3sBHTHs HAYKH,

H3YYHTh OCHOBHBIE pa3/ie/ibl MUKPOOHOIOTHH;

e cdopMHpOBaTH  ITIOHMMAaHHE  AKTYalbHOCTH  HM3Y4YE€HHs  DasJIMYHBIX  pas/enoB
MHKPOOHOJIOTHH, KaK s NpHoOpeTeHHs (yHIAMEHTAIbHBIX 3HAHUH, Tak W JUis
BO3MOYKHOTO MPHUMEHEHHS B pa3IMYHbIX 00J1aCTAX HAPOJAHOrO X03HCTBA.

e chOpMHUpPOBATHL HABBLIKH CAMOCTOSTEIBHOTO @HAJIM3a HAy4YHBIX NpoOseM, BO3HUKAIOLIMX
110 MEpe pa3BUTHA MHKPOOHOJIOTHH.

1.3. MecTo JHCHHMILIHHBI B CTPYKTYpe 00pa3oBaTebHOl NporpaMmsl
JIucUMILUIMHA OTHOCHTCS K  0o0pa3oBaTe/lbHOMY KOMIIOHEHTY CTPYKTYphl —I[IpOrpamMbl
acTIMpaHTYpbl M BXOAMT B HYHCIO 0b6sA3amenbHblx JMCUMIIIMH, HANPaBJICHHBIX Ha caady
KaHIMIaTCKOro 3K3ameHa o0pa3zoBarelbHOM nporpamMmsl 1o cnenuansHocTH: 1.5.11 —
MuxkpobHosorus.

1.4. Ilnannpyemble pe3y JibTaThl 00y4eHHs M0 AHCHHILIHHE

‘B pesymbrare OCBOGHHS AHCUMIUIMHBI MukpoOHoJ0rus o0y4aromuecs I0JUKHbI
o6nagark QyHIaAMEHTAIBHBIME 3HAHUSAMHA B 0071aCTH MHKPOOMOJNIOrMM M CMEXHBIX C Hel
HayK U IEMOHCTPHPOBATh CJICAYIOLIME PE3YIbTaThL:

3naTh:

- METOIbI KPUTHYECKOTO AHAJIM3A U OLEHKH COBPEMEHHBIX HayUHBIX NOCTHXKEHUH

- TpefoBaHMs K IpaMOTHOMH (OpMY/IHPOBKE 3a/1a4,

- TEOpeTHYeCKHe OCHOBBI O0OCHOBAaHMS AKTYaJbHOCTH M HAyYHOH HOBHM3HBI MCCJEJOBAaHUS B
obnactu MUKpoGHONIOTHH.

- TIOAXO/BI ¥ METOABI M3YUEHUS CTPOEHHUS, OMOXUMUH, (DU3MOJIOTMH, TEHETUKH, GaKTEepHaIbHBIX
KJIETOK.

Ymern:

-[IPUMEHATH JIATEpAaTypHble NaHHBIE, I/ TPAKTOBKH Ppe3yJbTaTOB MHMKPOOHMOJIOTHYECKHX
HCCIIeIOBaHHH

- aHAJM3HPOBATh U CHCTEMATH3UPOBATh HH(POPMALUIO 110 TEME UCCIIE/I0BAHMS,

Baagers:

- METO/IaMH CTATHCTHYECKOIO aHaIN3a H IPAMOTHOM MHTEPNPETAIMH MOJIYYEHHBIX PE3yIbTaToB
OKCIIEPHMEHTOB.,

PesyabTaToM ocBoeHHsI Y4eOHOH AMCUMIUIMHEI ABJIACTCS clada KaHAHAATCKOro dK3ameHa Io
crnenuanbHoCcTH: MHKpoGHONOTHs

2. AHHOTALHS JHCUMINIHHBI

Ha coBpeMeHHOM »JTame pa3BHTHSI MHKPOOHONIOTMsA ABJIAETCS OJHOM M3 caMbIX
aKTyalbHBIX H OBICTPOPAa3BHUBAIOIMXCA HAyK, NPUMEHEHHE 3HAHMH H METOJOB KOTOPOH
HEOOXOJUMO JII pa3sBHUTHSA MEIHIMHBI, OMOTEXHOJIOTHH, JKOJIOTHH, CEIILCKOrO XO03siCTBa U
pasHbIX oTpacieif MPOMBIIIIEHHOCTH, B TOM YHCJ/IE H THIICBOH.

JIMCLMIUIMHA HalleleHa Ha JOPMUPOBAHUE U Pa3BUTHE y aCIMPAHTOB 3HAHMH W HABBIKOB
pelleHHs 3a]a4 COBPEMEHHOH MHKPOOHOJOTHH M CMEKHBIX oOsacTedl 3HaHWi; MOJyYeHHE
ofyuaromuMucs 3HaHui 1151 OBICTPOi 1 KBaMHpUIMPOBAHHOM nepepaboTky (yHIaMEHTANBHBIX
H TEOPETHYECKHX HCCIENOBAHHH M MOJIYYEHHS] HOBLIX Pe3yJIbTATOB B IPOLECCE NPAKTHYECKOH
paboThl Hax npobreMamMu MUKPOGHOIOTHH, MO3BOJIAIOIMMHE BBITYCKHHKY yCIEWIHO paboTarh B
pasIHuHBIX 061acTAX npodeccuoHanbHOM AestenbHocTH. Kype «Mukpobuonorus» HauelneH Ha
HOATOTOBKY ACHHPAHTOB K YCICIIHOM clave KaHAMWIaTCKOro dK3aMeHa IO CrelHanbHOCTH U Ha
MOArOTOBKY K 3allMTe KaHIWIATCKOW JMCCepTallMi Ha COMCKaHME YYEHOW CTeleHH KaHauaaTa

HayK.



Kypc «MuKpOOHONOrHs» SBISETCS MEKAUCUHUILIHHAPHBIM. WTOroBeIM KOHTPOJIEM IO
TIPOXO’KIEHHUIO Kypca sBJIAETCA YCelHas ¢/laua KaHMAaTCKOro dK3aMeHa 1o CIeLHaIbHOCTH.
3.Ctpykrypa y4eOHoil AMCHHIIITHHBI
[TporpaMmoil IHUCHMIIMHEI MPEIYCMOTPEHBI JEKLHH (24 vaca), nMpaKTHYECKUE 3AHATHA

(24 waca) u camocTosiTeNIbHas paGota (58 4acoB).

O6BeM IUCIHILUIMHEL, POPMBI TEKYIIErO H IPOMEXKYTOIHOTO KOHTPOJIA

HanpaBneHus MoArOTOBKA

06.06.01 Bronornueckue Hayku (HanpaBICHHOCTb:

Mukpobronorus)
bopma obyueHus O4Hasl
NeNe cemecTpoOB, 8
BBIJICJICHHBIX JUIA H3y4YEeHHS
JIMCLIATUTHHBI
O6beM JIMCLIHILUTHHEI (aK.4ac.) 108
KonraktHas pabora ¢ 48
npernozasareseM (ak.yac.),
B TOM YHCIIE!
[TpoBenenue NEKIIUHOHHBIX 24
3aHATHH
[IpoBeieHnEe MPAKTHIECKUX 24
3aHATHH, CECMHHAPOB
CamocTrosaTensHas paboTa 58

(ax.gac.)

®opMBI TEKYIIEro KOHTPOIA

YeTHBIH onpoc

DopMBI IPOMEKYTOYHOM
aTTecTalnu

TECT

@®opma HTOTOBOTO KOHTPOJIA

KanauaaTcKuii oK3aMeH — 2 Jaca

TemaTHyecKHuii 1aaH

NoNe HaumMeHnoBaHHe TeM U pa3JieioB Bcero |AyIMTOPHBIE 3aHATHS (CAMOCTOS-
aK.dac (akazmeMHUYECKHX  [TeJIbHAs
4acoB) pabora,
JIEKLHH | MpakTHYECKHE 3K yac
3aHATHA
1 Victopusi, npeIMET W HAlpPaBIeHHA 6 2 0 4
MHKPOOHOIOTHH
% IIpoxapHOTHI KaK TJIaBHBIE 00BEKThI
MukpoGuonorud. Mopdosnoruyeckoe u g 4 0 4
CTPYKTYpHOE pasHooOpasue
MHKpPOOPraHH3MOB
3 [Tpo6Gnembl cHCTEMATHKH P 4 0 4
MHMKpPOOPraHH3MOB
4 Tunsl mATaHUs IPOKAPHOT. 12 4 4 4
MeTaboI13M MHKPOOPraHM3MOB
5 KynsTHBHpOBaHME U POCT 10 2 4 4
MHKpoopranu3zmMoB. OHTOreHe3




6 ['eHeTHKa MHKPOOPTaHH3MOB 12 4 4 4
7 Perymsiuns metaGonusma 6 2 0 4
8 JKOJIOrusi MUKPOOPraHu3MOB 0 2 4
9 DKOJOTHYECKHE CTPECCH 2 0 4
10 BuHpyChI - HCTOYHHK MeHETHYECKOI0
MarepHaa s 3BOJIFOIHH. 6 0 2 4
bakrepuodaru
L1 Husiue 3ykapHoThl 1 UX 8 0 4 4
OrnopasHooOpaszue i
12 [TaToreHHble MUKPOOPraHH3MbI.
I1po6iieMbl aHTHOHOTHKOYCTOHYHBOCTH
MHKPOOPraHH3MOB H CTPATErHs HX 8 0 4 4
npeoIoeHus. buoTeppopusM H
O6uo0e30nacHOCThb
13 IToaroroBKa K dK3aMEHY 10 10
14 KanaunaTckuii oK3aMeH 2
15 Bcero 108 24 24 58

4. AHHDTH[)OBRHHDB onHucaHHe CoJeprKaHus pa3acjioB v TeM THCHHILIHHBI

Tema 1. Hemopus, npedmem u Hanpasienua MuKpoouonozuu

CraHoBJeHHEe MHKPOOHOJIOrHH Kak Hayku. [lepsbie mpe/CTaBICHUS O CYHICCTBOBAHIH
MHKPOGOB. BakTepun craHoBATCS BUAMMBIMH. OTKPBITHE MHKPOOPTaHH3MOB A. Ban JleBeHrykom
(A. van Leeuwenhoek; 1723), P. I'ykom (R. Hooke;1703), A. Kupxepom (A. Kircher;1680),
JaipHeHIMi Tporpecc  MHMKPOCKONHYECKOH — TEXHHKH M onucareNibHbli  (HavyabHBIN,
MOp(OIOrHYEeCKuit) IEPHOJ B PA3BUTHH MHKPOOHONIOTHH. Pons paGor JI. ITactepa (L. Pasteur;
1895) B pasBuTHM  OOIICH, MEMIMHCKOM, TEXHHYECKOH M  CeTbCKOXO3AHCTBEHHOH
MHKpOGHOJIOTHH. "30JI0TOH Bek" MHKpOOHONOrHH - paGoter P. Koxa (R. Koch;1910), M.
Beitepunka (M.W. Beijerinck; 1931), N.M. Meunukosa (1916). Meton yucTsiX KynsTyp P. Koxa u
pa3BUTHE MEIUIHHCKOH MUKPOOHOIOTHH B KOHIIE XIX - nauane XX BB. [lponnkHoBenne uae Y.
JlapBuHA B MEHKPOOHOJIOrHIO. BBe/IeHHE NPUHIMIA SEKTHBHBIX KyIbTYp, OTKPLITHE aBTOTPOHH
(C.H. Bunorpaackuii;1953), ¢opmupoBaHHE OKOJOTHYECKOTO HAIpABICHUA - B H3y4YEHUH
MHKpOOpPraHH3MoB. 3HayeHue pabor M. Beitepunka, A. Kmoitepa (A. Kluyver; 1956), K. Ban
Huna (C. van Niel; 1985).

Pa3BHuTHE OTEYeCTBEHHOH MuKpoOHonoruu. PaboThl pyCCKHX YHCHBIX JI.C. LlenkoBckoro
(1887), U.1. Meunukosa, B.JI. IBaHOBCKOTO ILU. (1920), Omensirckoro (1928), B.C. bytkesu4a
(1942), H.®. T'amanen (1949), I A. Hazcona (1939), B.JI. Ucauenxo (1948), B.H. [1lanounukoRra
(1968), H.Jl. Uepycanumckoro (1967), H.A. KpacuabHukosa (1973) u ap.

OCHOBHBIE HTANbI PA3BUTHS MHKPOOHOJIOrHH: MOP(OIOro-CHCTEMATHHECKOE U3y HCHHIC
MHKPOOPTaHH3MOB; QU3HOIOTHYECKOE HCCIIel0BAHHE MUKPOOPraHU3MOB, OCHOBAHHOE Ha TOMHOM
SKCIIEPUMEHTE; CPaBHUTENbHOE GHOXMMHYECKOE HCC/ICI0BAHHE MAKPOOPraHHM3MOB, Ha OCHOBaHMH
KoTOporo copmy/HpoBaHa oimias TeOpHs MUKPOOHOTO MeTabonn3Ma (Teoprs OHOXUMHUYECKOro
eIMHCTBA KU3HH).

OCHOBHbIE JOCTHKEHHS] W HANPABJEHHs Pa3BHTHS COBPEMEHHOIi MHKpPOOHO/IOrHH.
OCHOBHBIE METOAbl MHKDOOHMOJIOrHYECKHX HCCJIe0BaHMil: CBETOBAA, JIOMHHCCLCHTHAM,
SNeKTPOHHAS, Ja3epHAs MHKPOCKONHS; BBIICICHHE HYHCTBIX KYIBTYp H KOHTPOIMPYEMOC
KyThTHBHPOBAHHE; AHATHTHUECKHE METOABI. HoBbie METO/B! MHUKPOJICKTPOJHOH TEXHHKH Ui
H3y4eHHsS MHKPOOPTaHH3MOB HENOCPEICTBCHHO B Cpeie 00GHTaHHA, TOUHBIE METOBI XMMHYECKOI0
AHAMM3A ¢ MCIIONB30BAHMEM TEXHHKH BbICOKO3(GGEKTHBHON IKHIKOCTHOH xpomarorpaduu



(B2XX), razosoii xpomarorpaguu u macc-crniektpockonud (I'’X-MC), mMeToabl MOJEKyIApHOH
GHOJIOTHH B MaHHITYJHPOBAHHH M aHAIH3e 3KCTPakTOB HykiIeMHOBBIX kucioT (JHK u PHK) u3
MPHUPOJHBIX O00pas3NOB, MO3BOJAIOIMIMX C BBICOKOH H30MPATENBHOCTBHIO HCC/ICIOBATH COCTaB
MHKPOOPraHW3MOB H MHKPOOHBIX COOOLLUECTB HA MOJIEKY IIPHOM YPOBHE.

Tema 2. Mopgponozuueckoe u cmpykmyproe pasHoodpasue MUKpoopzanuimos

Mopdosorus MukpoopranusmoB. Pasmepel, (opma, TIpynnupOBaHHE KIECTOK.
CrpoeHre THITMYHON TPOKAPHOTHOH KICTKH: HYKJICOHI H FE€HETHYECKHMH ammapar, MnjasMu/sl,
UTOIIa3MaTHYecKas MeMOpaHa, BKIIOYEHHS. M 3allaCHbIEe BELIECTBA, KIETOYHAsA CTeHKa, MMUJIH,
KaIICyJIbl, PErYJISPHO CTPYKTYPHPOBAHHBIE S- CJIOH.

XumuuecKuii cocTaB, crpoenne H GpyHKIHH KAeTOUHOI cTeHKH 6akTepnil. Pasziutns
KJIETOYHBIX CTEHOK IpaMIIONIOKHTENIBHBIX U rpamMoTpULIATENbHbIX Gaxrepuii.
[[uTomnasMaruueckass MemOpaHa OakTepwil: XHMH4YecKas NPHPOAA, CTPOEHHE H (YHKLHH,
TpaucnopT BeweCTB 4epe3 LMTOIUIa3MaTHyeckyio MemOpany. Ilutonmasma Gaktepwit:
XHMHYECKHH COCTaB H OpraHus3auusa. BHYTpHLUHTONIA3MAaTHUECKHE BKJIFOUCHHS: UX MPHPOAA H
3gauende Juia  KieTku. OpraHeqnsl [OHTOIIa3Mbl M MX  GYHKUMH. SlnepHbiii  annapat
GaKTepHANLHOM KIETKH: XHMHYeCKas U CTPYKTypHas opranusauus, gpynkuuu. Perukauus JIHK
y Gaktepuit. Perynsius kieroyHoro aeneHus. KoHuenuus peruiMkoHa. JIBHXKeHHE KIETOK.
CrpoeHue, pacmojiokeHHe Ha kKietke M (YHKIMOHMpPOBaHHWE OaKTEPHAIbHBIX IKI'yTHKOB.
JIBHKEHHE CITHPOXET M GaKTepHil CO CKOJNB3SLIMM THIIOM TepeBrkeHus. ITokosmuecs GopMel
npokapuotr. Cropsl, crmopoo0pa3oBaHHe M MNPAaKTHYECKOE 3HA4YEHHE CIOPOOOpa3oBaHHs.
OTnHYHTENbHBIE IPH3HAKU IPOKAPHOT, apXei H 3yKapHOT.

IlpocTbie W CJIOKHBbIE METOAbI OKPACKH MHKPOOHBIX KJIETOK H HX Ha3HaYeHHe.
TexHHKa TMPHUTOTOBJIEHHs ITIPENApaToB Ui MOP(HOIOrHYeckoro uccienosanus. CBeToNnosbHas
MHKpockonusa. Ilpemapar ‘"pasmaBnenHas kamns", "orneuatok”. TexHuka — OKpacku
OaKkTepHIbHBIX JKIYTHKOB. TexHumka M MexaHu3M okpacku Oaktepuii mo meroay I'pamma.
TexHuka W MEXaHM3M OKpPAckd KHCIOTOYCTOHUYMBBIX OakTepuil. MeToAbl BBIABICHHUS
GaKTepHaNbHBEIX HAOCIOpP, KAICYJ], pPE3epBHBIX BEINCCTB, HyKJI€OHAA. MeETOAbl H3yYeHHS
MOJIBMIKHOCTH OaKTepHii.

Tema 3. ITpobnembl cucmemamuku MUKpoopzanu3mos

MHOrouapcTBEHHAsi CHCTEMA SKHBOTO MHpa. YHHBEPCAILHOE (UIOreHeTHYEeCKoe
npeso. [lonokeHWe MHKpOOPraHW3MOB B CHUCTeMe »kMBOro Mmupa. [lpokaphorHbie H
3YKAPHOTHEIE MHKPOOPraHH3MbI, HX CXOJICTBO H OCHOBHblE pasivuus. DEHOTHNI ¥ TeHOTHII
apxeii. IIpo6ema aHLecTOpa B XpOHOJOTHYCCKOH II0C/IeI0BATEILHOCTH. ['HIIOTe3bl aHIlecTopa
K. Byse (C. Wese), 1. Cepeii (L. Searcy), O. Kanmnepa (O. Kandler). Pons MEKpoOpraHusmoB B
5BOMoONMH Ouochepsl. Pamnss Ouocdepa H paHHHE C€OOOIIECTBA MMKPOOPraHM3MOB.
PemuktoBele coobmectBa. lluanoGakTepud HW CTPOMATONHTBL. TE€OPHH MPOMCXOXKIACHHS
9YKapHOTHOH KieTKH. BaxueHas posib NpoyKapHOT B CO3AaHHH W MOJICPIKAaHHH roMeocTas’a
Ouochepsl MIaHeTsI.

TepMHHBI M coJlepKAHHE MOHSITHMI: CHCTEMAaTHKa, TAaKCOHOMHs, KiacCH(pHKalHs,
uaeHTAHUKAIMA, HOMEHKJIATypa, (EHOTHI, TEHOTHII, KJIAcCHYeCKas H TeHOTHIHYEeCKas
cucrematuka. Ilommdasnas TakcoHomus. [lpuHimnel Kiraccuukamuu Oakrepui. Buubl
KnaccuduKanmii:  ecrecTBeHHble  ((unoreHeTHueckue) W ucKyccTBenubie.  [IpaBuia
HOMEHKIIATyphl W uaeHTHUKauud. MeKIyHapoaHbli KOJEKC HOMEHKJIATypbl OakTephit
(International Code of Nomenclature of Bacteria). IlpuHuun HOMEHKIATYpHBIX THIIOB B
CHCTEMATHKE ¥ IIPHOPUTETA B HOMEHKIaType. CucreMarika GakTepHil Uid MPaKTHYECKHX Lelei
(acKyccTBeHHas ¢ ajemeHtamu ¢Quiorenun). Onpenenurens Gakrepui bepikn ¥ OCHOBHas
unes KiaccHpukamuu Gaktepuii "mo Bepmku". MepapXus TakCOHOB: JOMeH, Quiym, Kiacc,
NOpsJOK, ceMeicTBo, pox, Bua. Kownemmms aomeHoB Archaea (Archaebacteria), Bacteria
(Eubacteria), Eukarya (Eukaryotae). Kparkas XapakTepHCTMKa IpEICTABHATENICH OCHOBHBIX
rpynn  (Phylum) npokapuor. Mopdodusuonorudeckuii u ¢uioreHeTHIeCKHH MOAXOAbI K



cucreMaTHke. [IpH3HAKH, HCNOIb3yeMble Ui KiaccHuKaluu ¥ HACHTH(HUKAUUM OaKTepui,
COBPEMEHHBIE METOIBI HX HCcleoBaHus. (DEHOTHIHYECKHE NpPH3HAKK: MOP(ONOrHIecKHe,
KYJIBTYpanbHble, (H3HONOTHYECKHE. XEMOTAKCOHOMHYECKHE  IpPH3HAKM:  OCOOEHHOCTH
XMMHAYECKOTO COCTaBa M JMArHOCTHYECKME KOMIIOHEHTBI KJIETOYHOH CTEeHKH OakTepHi,
CTPOEHME IENTHIOIIHKAHA H €ro aHaJoroB, 0COOEHHOCTH JIMITHIHOIO COCTaBa KJETOK, COCTaB
JKUPHBIX KHCJIOT UENbIX KIETOK, (oCcHOoNMIuI0oB, MHKOJOBBIX KHCIOT, MEHAaXHHOHOB
IBIXAaTeIBHON lend M T.J. | eHOTHNHYECKHe XapaKTEPHCTHKH M (HUIOreHETHYCCKHE CBA3H
mukpooprauuszmos. I'+1[ cocras THK, pasmep reroma, JIHK- JHK u JIHK-pPHK romosnorus.
OUHrepnpuHTHHT (THNHMpoBaHHE ITaMMoB). OmnpeleneHHe M aHANH3  HYKICOTHAHBIX
nocienoparenpHocteif rena(os) 16S pPHK. CemanTuapt u CHrHATYphl B (punorennu OakTepuil.
HyMepHdeckuif aHanmu3: oOIIHe IPHHLMITEL, BO3MOKHOCTH H OrPAHHYEHHUS MPH KIlaccH(puKaimu
1 uaeHTAGuKauy 6aKTepuit.

Tema 4. Tunvt numanua npoxapuom. Memaboausm MUKpoopzaHu3mos.

THnb THTAHAS MHKPOOPraHu3MoB. [luTaTenbHble CpEbl: KIAacCHpUKALKS, NPHHIHI
M3TOTOBIEHHS. BbUIENEHHE M KYJIbTUBAPOBaHWE MHKpoopraHusmos. IlpuposiHbie H
nabopaTopHble KyABTYpbl, HX CXOACTBO M pasinyde. HakOonmWTeNbHBIE M YHCTBIC KYJILTYPBI
MHKPOOPraHHU3MOB, METO/Ibl HX MOJIydeHHs. XapaKTepUCTHKa HCTOYHHKOB SHEPrHy, yriepona,
JIOHOPOB M AKIENTOPOB 3JIEKTPOHOB, HCIOJIB3YEMBIX MHKPOOPTaHH3MamH. ABTOTPOQBI H
rereporpodsl. dototpodsr U xemorpodsl. Tumbl nuraHus (TpodhuM) MHKPOOPraHH3MOB.
Conepsxanue NIOHSATHIA (oToMmHTOaBTOTPODBI, toTonuTorerepoTpodsI,
¢oToopranorerepoTpodsl, ¢doToopranoaBToTpOPbI, XEMOJIUTOABTOTPOPBLI,
XEMOJIHTOreTepoTPOdEl, XeMoopraHoasToTpodsl, xemoopraHorerepoTpodsl. [Ipotorpodsr u
aykcorpodsl. CanpoTpodbl, KOMEHCAbL, XUIIHAKA 1 apasuThl. HekymbTHBHpYeMbIe GOPMBI.

Merabonu3M  MHKpoOpraHuimoB. MexaHu3mbl — TPaHCOpTa — SHEPreTHUECKHX
cy6erparoB. Ilepsast cramusi MeTaboiu3Ma; NPOHMKHOBEHHE BEIIECTB B MUKPOOHYIO KIETKY.
dyHKIMOHANBHAS POJIb LMTOMJIA3MATHYECKOH MeMOpanbl ¥ KJIETOYHOH CTCHKH. MeXaHH3Mbl
naccuBHOM u(dy3un, obneruenHodt audQysun. IlepBuuHbIf W BTOPHYHBIH aKTHBHBIH
TPaHCIOPT, CXOJCTBO M pasiHyHe, MOJCKY/SApHbIE MEXaHH3Mbl. TpaHCIIOKalus Ipynn Kak BHJL
BTOPMYHOro TpaHcrnopra. Mcmonp3oBaHHE MUKPOOPraHH3MaMH BBICOKOMOJICKY/IAPHBIX H
BOJIOHEPACTBOPHUMEBIX BEIIECTB, POJb 3K30(QEPMEHTOB M (epMEHTOB Mepuriasmbl. Poib
TEpPUILTA3MATHYECKOr0 MPOCTPAHCTBA H MeMOpan B OPraHM3alliid W PeryisiiMH TPaHCIOPTHBIX
HPOLECCOB.

OcHOBHBIE MeXaHH3MbI 00MeHa BellecTB M npeoOpa3oBaHHs JHepruu. J[Ba Tuna
meraGonuueckux myTel - katabomusm (9Hepreruueckwii MerabonmusMm, cunTe3 AT®) u
anaGonmusm (6HocHHTETHUYECKHE mpouecchl, ruapou3 AT®). Tloustie 06 HEPreTHIECKOM H
KOHCTPYKTHBHOM MeTaGonm3me. TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH OHOXMMHYECKHX
peaxuuii. AT® xak yHuBepcanbHas (OpMa XHMHYECKOH OHEPruM B KIETKe. DHEprus
TpaHCMeMOPaHHOTO IOTEHIHANa HOHOB BOAOPOAa. OCHOBHBIE BHIbI, CIIOCOOBI MONYYCHUS H
nytu Tpancdopmaiuu sHepruu B Kiaetke. ConpsKeHHe SHEPreTHYeCKOro ¥ KOHCTPYKTHBHOIO
o0OMeHa Y MHKpOOpraHusMoB. OCHOBHbIE CIOCOGBI Pery/snud MUKpOOHOro Meraboim3ma.
OcHoBHBIE TyTH KataGonu3ma yrieBomoB. L[ukn TpHKapOOHOBBIX KHCIOT. Mcnone3oBanue
OBINHX U CeNU(MUYECKUX PeaKiLmii [IpH AUCCHMUIISLHMHE Pa3IMUHBIX OPraHHYeCKHX CyOcTpaToB
MHKPOOPTraHH3MaMHu. [Tyt OuTtHepa-/lynoposa. [lento3odochaTHblii nyTh.
MeTHIINIHOKCATIEBbINH IIYHT. AHAIIEPOTHYECKHE PeaKiHH. [ THOKCHITATHBIH LKL

Bpoxenue. Copmepxanue NOHATHS, THNB OpOXEHHA (MOJOYHOKHCIIOE, CHHUPTOBOE,
TIPONMHOHOBOKHCIIOE, MAC/ISHOKHCIOE, CMEIIaHHOE, aleToHOOYTHnoBoe). MHKPOOPraHu3Mbl-
BO36yIHTeMH GposkeHHs. BHIXOX SHEPrHH NPH Pa3/IMUHBIX THUIIAX OpOXeHWs, 3aBUCHMOCTb OT
YCIOBHI KyJIbTHBHPOBaHHA. AHa’poOHOE [bIXaHHe. YTIJIEKHCIOTa KaK aKIenTop BOAOPOAa,
06pazoBaHHe MeTaHa M YKCYCHOM KHMCJIOTHL JlMCCHMWISUMOHHAS CynbhaTpeayKuus H
BOCCTAHOBJICHHE Cepbl. JJMCCHMHIALMOHHOE BOCCTAHOB/ICHHE HHMTPATOB M AEHHTpU(UKALMS.
B03MOXHOCTH HCIIONB30BAHMS MHBIX aKIEMTOPOB 1EKTPOHOB. A3pobHOoe abixanHe. POpMBI



Y4acTHSI MOJIEKY/ISPHOrO KHCJIOPOJA B OKHCIEHHH OpraHHYecKHX coemuHeHni. OkucneHue
OJIHOYIJIEPOJHBIX COeqUHeHHH. A3poOHas TUCCUMMUIAIMS MOJIEKYJl Pa3iuYyHbIX MOHOMEDOB H
nonamepoB. OcoOGeHHOCTH OKUCIIEHHS YTIIEBOI0PO/IOB.

Komerabonnam. Anabonusm. DBomoLHs MyTei Metabonnama. MeTo/ibl KOIHYECTBEHHOH
OLIEHKH MeTab0IH4YeCKOH aKTHBHOCTH MHKPOOPI'aHU3MOB.

dotodochopuupopanue. otocunres. PoTocuHTe3HpYyIomue Gakrepud. POTOCHHTE3 y
Gaxrepuii: o0ias XapakrepucTuka nponecca. QoTopusnyeckne MpoLecChl, JAeKallHe B OCHOBE
dorocunTe3a. DOTOXMMHYECKHE IPOLECCHl M MYTH  3JIEKTPOHHOro  TPaHCHOPTA.
dotodochopumuposanmne. OcobenHocTd Merabomm3Ma  (HOTOCHHTE3HpPYIOMHMX — OaKkTepH.
Cocras, opraausanus U Gpyukuuu porocuHTesupyoulero annapara. PoToCHHTE3 € BbICICHHEM
(oxcureHHbIH (oTocuHTe3) M 6Ge3 BblIeAeHHS (aHOKCHTEHHBIH (OTOCHHTE3) MOJIECKYJSIPHOTO
Kucnopoaa. BaxkHelmue mpeacTaBHTENN MyPIYPHBIX M 3€EHBIX OaKTepuil, uHaHOOAaKTEPHid,
oco6eHHOCTH HX (GoTocHHTe3a, UCMONBb30BaHIE CBETOBOM SHEPTrHyU ranoGakTepusMu (apXesMu).
3nauenne (OTOCHHTE3a B LHUKJIAX Yriepojaa H KHCJIOpOAa B NMPUPOJE M DBOJIOLUHHU XKH3HH Ha
3emie.

Tema 5. Kyavmueuposanue u pocn MUKpoopzanuimos. Onmozenes.

Teopusi pocTa H pa3sBUTHS MHKpooprauusmos, pazpaborannas H.JI. Mepycamnmckum
B 007acTH  ympaBiSeMOro  KyJIBTHBHPOBAaHHA — MHKpOopranusmos.  [lepuosuueckoe
KYJbTHBUPOBAHME  MHKpPOOpraHusmoB. IlapameTpbl  KOJMYECTBEHHOW  OLEHKH  pocTa
MHKDOOPraHM3MOB: KOHIEHTpAlUA KJIETOK, KJICTOK/MJ; BpPEMS TIEHEpallMd - MNPOMEKYTOK
BPEMEHH, 33 KOTOPHIH HYHCIIO KJIETOK Y/[BAMBAETCA; KOHCTAHTA CKOPOCTH JENEHHs - HHCIIO
YIBOGHHH B 4ac; KOHCTaHTa CKOPOCTH pocTa. PocT momynsuuii KIETOK B IEPHOIUYECKOH
KynbType. KpuBas pocTa M XapakTepuCTHKA OTACIBHBIX ()a3 KpHBOH pocTa KynbTyp: jar-¢asa -
(asbl «TIPHUBBIKAHHSA» KIETOK K CPeje; JKCIOHEeHUHanbHOH (morapudmuyeckoi) dasbi, dasbi
3ameJUIeHHs pocTa (mepexoaHoi dasbl), cranronapHoi (asbl, hasbl OTMUPAHHS.

HenpepoiBHoe (npoTo4HOe) Ky.AbTHBHpOBaHHe. XEMOCTar, TCOPHS XEMOCTaTa,
ypaBHEHHs, ONKCBHIBAIOLIME pOCT KymbTyphl B  Xemoctare. (OCHOBHBIC —NPHHLHIIBI
TYpOMZIOCTATHOrO KyJIbTUBHpOBaHHA. McCnonp3oBaHHE MEPHOAHYECKHX H HENPEPBIBHBIX
KYJBTYP B TIPOMBILLIEHHOCTH.

Iuxa neseHHs 0aKTepHAJbHOH K/eTKH, ero peryjasuus. llonsrue oHrToreHesa y
OJTHOKJIETOYHOro opranmsma. [lenenne KieTkd, Oenku jeineHus, GopMHpoBaHHEe W peryisuus
c6opku Z-konsua. Knerounas nuddepenunanus. CHHXPOHHbLIE KyJIbTYPb! KAk METO/ U3y4eHHUs
KH3HEHHOrO WHMKJIA MHKpoOpraHu3MoB. CnocoObl MOJIyYeHHst CHHXPOHHBIX  KYJBTYP.
KynbTHBHpOBaHME HMMMOOMJIM30BaHHBIX KJIETOK MHKpoopranu3moB. KoHTpomb pocra
MHKpPOOpPraiu3moB. [lojjaBienne pocTa U rubesb MHKpPOOPraHU3MOB IO/ ICHCTBHEM Pas/IM4HBIX
areHToB. CIocoObI OLIEHKH KHU3HECTIOCOOHOCTH KJIETOK U MUKPOOHBIX MOITYJISLIHH.

MeToabl cTepuIM3aNUK (TOIHAs THGEs OPTAaHH3MOB M OTCYTCTBHE XXM3HECTIOCOOHBIX
KIeToK), aesuH(eKiuH (CHIBHOE CHIDKCHHE YHCICHHOCTH KIIETOK [OA BO3JEHCTBHEM
XHMHYECKHX areHTOB) M H30MPATeNbHOr0 HHrHOMPOBAHUS IPYIIII OPraHU3MOB MIIH UX QYHKLIH
aHTHOMOTHKAMH MM XHMHOTEPANCBTHYECKHMMH areHTamMu. MeTobl ONpeie/IeH!s] OCHOBHBIX
napaMeTpoB  pocra  OakrepuaybHON — KieTKH.  MeToibl — KOJHYECTBEHHOrO  y4yeTa
MHKPOOPTaHH3MOB: IIPSAMOM CYeT KJIETOK MOJ MHKPOCKOIIOM; HENpsAMOW MOJACYET Tocie
NOJIpalMBaHKsl Ha TBEPIbIX cperax (YYeT JKMBBIX KICTOK). METOIbl yuera KHBBIX KIIETOK
MHKPOOPTraHM3MOB: IIOJCYET HA YallKaX BBIPOCHIMX KOJIOHMH IIOC/E COOTBETCTBYIOLIMX
pasBeleHuil; yd4eT 10 METOMy MpeleNbHBIX pasBeleHHH. MeToabl onpejeneHus MHUKpPOGHOI
6roMacchl. MeTo/bl XpaHEHHs KyJ/IbTYP, TAPAHTHPYIOLIHE COXPAHEHHE HX KU3HECTIOCOOHOCTH H
NICPBOHAYAIBHBIX CBOHCTB.



Tema 6. I'enemuka MUKpoOp2aHu3mos

®opmet [THK (A, B, Z). XpoMOCOMBI 1 TJIa3MH/Ibl, Pa3/TH IS, KIaccupUKaLns MIa3MHU/L.
[enst  (OpTONOrHM, MApajoOrd, TIEHBI-CHPOTHl,  KPHITHYECKME  [CHBI,  NCEBIOrCHBI,
B3aHMHOIEPEKPhIBAIOMMECS TeHbl). MOOH/IBHBIE J1EMEHTBL. DKCIPECCHsl TEHETHYECKOro
Marepuajia y NpOKapuoT. Perummkaimsi, TPaHCKPHIIHA H TPAHCIALHSA. HacnenctBennas
HeHAC/IeICTBEHHAS W3MEHYHBOCTE. MyTallMOHHAs [PUPOa H3MEHYMBOCTH. YacToTa MyTaHTOB U
tunel  MyTanui. CHOHTaHHBIH M HHAYUHPOBaHHBEIH ~ MYTareHe3sl. [NomynsinuoHHas
U3MEHUHBOCTh., OOHApy)KEHHE M CeNEKIMsi MYTaHTOB, WCMOIb30BAHHE WX B HAy4HBIX H
MPAKTHYECKHX LEIAX. THObl PEeKOMOMHAUMH [EHETHYECKOro Marephana bakTepHii:
KOHBIOranus, TpaHcopManys ¥ TPaHCTYKIHA.

MerToasl JeTeKHH H aHaam3a MyTauuit. Maentudukaiys peBepcuil THIA 3aMCHBI Map
OCHOBaHMH M CHBAra pPaMKH CUMTBIBAHHS. PecTpHKiMs W Mozaupukauus. ['emermyeckas
umkeHepusa. KJIOHHpOBaHHE Te€HOB B KIETKaXx  MHKPOOPraHH3MOB. [TpakTHyeckoe
HCIIOJIB30BAHHE JOCTHKEHHH NeHeTHKH MHKPOOPIaHH3MOB H F€HHOM HHIKEHEPHH.

Tema 7. Pezynayua memadbonusma.

OCHOBHBIE CIOCOOBI peryjsiud Meraboiu3Mma. beicTpas ¥ MeEUICHHAs peryJisius.
Wupyknus u penpeccus. HeraTuBHas M MO3MTHBHAS HMHIYKUHA H PENpeccHs, NPHMEPHL.
Jlaxtosusii onepon. KaraGonurHas penpeccus. PeHOMEH aTTeHYalllH. Perynsiiusi aKTHBHOCTH
dbepmenToB. PerpouHrudupoBaHue, KyMYJSATHBHOE pEeTPOMHIUOMpOBAHKE, KOBAJICHTHAS
MOH(HKaHs GEPMEHTOB, AUIOCTepPHYECKas perysius. PeryasTopHbie PHK.

Tema 8. IKon02uA MUKPOOP2AHUIMOE

Cunoxonorusd. ITomymsinusi, acconmanusi, KOHCOPIHA, IEHO3, KOCHCTEMA. [TonsiTue
cumbuosa. Knaccupuxaius cumOHO30B. JIeATENHHOCTE MHKPOOPraHW3MOB B TPHPOIHBIX
MecTOOOUTaHHAX. MHKpOOpraHM3Mbl Kak 4acTh SKOCHCTeMbl. (DYHKIHH MHKPOOPTraHM3MOB B
npupose. Mecra OOMTaHMS MHKPOOPraHH3MOB. MukpoGHbie coobmecTBa Kak CHCTEMa
(COBOKYITHOCTB) ~ B3aMMOZEMCTBYIOUIMX — MEXay — cOoOOH pasHooOpa3HBIX  OpPraHM3MOB.
KoonepaTuBHble TpohHUeCcKHe B3aUMOZIEHCTBHS B COOOLIECTBE. Posib MUKPOOHBIX COOOLIECTB B
NMPHPOIHBIX M HCKYCCTBEHHBIX MecTooGHTanuax. PaGorst M.B. Meanosa u [".A. 3aBap3uHa c
KOJUIETaMH.

B3auMozIeicTBHE MMKPOOPraHH3MOB MeXJ1y co0OH ® ¢ JIPYTHMH OpraHH3MaMH.
AHTArOHM3M, MYTYyalnu3M, CUMOH03. MyTyalHCTHUECKHE B3aHMOJICHCTBHA MUKPOOPraHH3MOB C
’JKMBOTHBIMH. B3auMojeiicTBHe MHMKPOOPraHM3MOB ¥ pacTeHMil. (DH3HONOTHYECKHH CTaTycC
MHKPOOPraHH3MOB B 3KocHcTeMaX. OCOGEHHOCTH 9KOJIOTHYECKOH CTpaTeruu OMOTHYECKUX
cBs3eil y mukpooprain3moB. Konnotpoper u onurorpodbl. I'HAPOJTHTHKH H JMCCHITOTPO(BI.
TpexcTyneHuathii mpouece (YHKIHOHHPOBAaHUS MHMKPOOHBIX coobmects. OOpazoBanue
fuomnenok. MynsTHBHIOBEIE OHOMIECHKH. KBOpYM-CEHCHHI M THIbI aAyTOWHIYKTOPOB.
MukpoGHbie MaThl. OCOGEHHOCTH BOJHBIX M MOYBCHHBIX MHKPOOPraHH3MOB. ['eHeTHYECKH
MOJM(HIMPOBAHHBIC MHKPOOPTaHH3Mbl W HMX HHTPOAYKUHMS B OTKPBITHIC JKOCHCTEMBIL.
MHUKpPOOPraHHM3Mbl U 3arps3HEHHe MPHPOJIHBIX KOCHCTEM. METO/bl HCCIIE/I0BaHus SKONOrHH
MHKPOOPraHH3MOB. '

Pons rereporpodHBIX M aBTOTPOQHBIX MHKPOOPraHM3MOB B [HKIAaX yrjCpola,
KHCIIOpOJIa, a30Ta, cephl, hocdopa u ApYrux d1emeHToB. MuHepaiusaius pasjiuiHbIX BELICCTB.
MukpoGHasi a3oTdukcauus. AMMOHHOHKATOPbI, HATPHYHUKATHOPBI H AeHUTpU(UKATOPEL.
Bojopoansie Gakrepun. KapGoxcmmobaxrepnn. Jletyuue yrieBolI0poas! H OakTepUabHbIHI
duipTp. PanHssa Gnocdepa 1 paHHHe COOOIIECTBA MUKPOOPraHH3MOB. PeMKTOBBIC coobmecTsa.
1lMaHO6GAKTepHH | CTPOMATONHTHL. TEOPHH POHCXOKICHHSA JyKapHOTHOH KieTkH. ['1oGanbHbIi



apoMop(}03, MOIOXKMBIIHI HAYQNI0 PA3BUTHIO MHOTOKJIETOUHOCTH M OOpa3OBaHMIO 3yKapHOT.
Baskueiimas posib IPOKAPHOT B CO3IaHHH U MOJIEPIKaHHK roMeocTasa 6Hochepsl IIaHeThl.

Tema 9. Ikonozuveckue cmpeccoi.

JletictBHe (DH3MKO-XMMHYECKHX (DAKTOPOB Ha MHKPOOPraHM3Mbl. AKTHBHOCTH BOJBI H
ocMoTuueckoe gaasienue. Kcepodunbl. Ocmodunbl. amoduuel. Ilokasarenb KHCIOTHOCTH
cpensl (pH). Ankano-u auugoduibhbie Mukpoopranusmsl. Temmneparypa. IlcuxpodumnbHeie n
TepMO(HIBHBIE  MHKpOOpranmsmbl,  ['HapoctaTicTHueckoe — jaaBnenue. IlbesoduinbHbre
MUKpoopraHusmbl. Hanmmume kucmopoma. Aspobsl M aHa3poObl, OCOOGEHHOCTH — HX
KyJIbTHBHPOBAHHKSA, BIIHAHUE 31I€KTPOMArHUTHBIX H3TyYeHHH. MeXaHH3M AeHACTBUS (U3HUECKUX
(3KCTpeMasIbHbIE TEMIEpaTypbl, BHICYIIHBAHHE, PaJHALMA) H XHMHYECKHX (OCHOBHBIC KIIACCHI
AHTHCENTHKOB, aHTHOMOTHKOB, AHTHMETaG0JIMTOB) areHTOB, CHHXKAIOMMX KHU3HECIIOCOOHOCTH
MHKpOGHBIX KieTok. Penapanus nopexxaenuii IHK y muxpooprannsmos (poropeakTusarius,
3KCLM3MOHHAs W pekomOuWHaTHBHas penapauuu). SOS-oTBeT. MOJICKYIAPHBIE MEXaHH3MBI
penapalHOHHBIX MPOIECCOB. 3HAUEHHMe penapauuu, (U3KONOrHYecKol ajanTaluu W otbopa
ycToitumBeix ocobedt. Crenupuunocts B3aumoneiicTsua PHK-momumepasel ¢ mpoMOTOpamH.
Curma-daktop PHK-nonumepassl. Mexanusmsl obmero crpeccoproro otseta. CTporuii oTBeT.
Poib TOKCHH-aHTHTOKCHHOBBIX MOIy/edl B ajanTaiuum K cTpeccy. Ajanrtaius KICTKH K
TEMIIEPATYPHOMY, OCMOTHYECKOMY, OKMCIMTENBHOMY, PaJHallMOHHOMY CTPECCy, BBICOKOMY
coJiepsKaHHIO CoNel U KcTpeManbHbIM pH.

Tema 10. Bupycot - ucmounuk 2enemuueckozo mamepuaia ona séonoyuu. bakmepuogazu
Otkperre BupycoB (JI.U. Msanosckwmit;1920). PopMupoBaHHE NpeACTABICHUH O
CYIIHOCTH BHpYCOB M OakTepuodaroB M NpPHPOJAE B3aMMOAEHCTBHS HX C KJIETKaMH XO3HEB.
CrieupUIHOCTE, MPOUCXOXNKIEHHE, MOP(POIOrHYecKoe H CTPYKTYpHOE pazsHOOOpasue BHPYCOB.
M3BecTHbIE THIBI B3aHMOJEHCTBHA BHpYca ¢ KJIETKOH XO3fMHA: MPOXYKTHBHBIA (0Opasyercs
J0YepHSs MOIYISIHs, WHTETPATUBHBIH (BUpPOreHus), abOpTHBHLIN (BHPYyCHas MOMYJIAlLHA HE
ob6pasyercs) u uHTepdepeHLHs BUPYCOB (MH(HIHPOBAHHE UYBCTBHTEIBLHOH KIETKH pasHbIMM
BUpycaMu). PenpoayKTHBHEII LUK BUPYCOB. [IepcHCTEHIMS BUPYCOB.

Bupycel Gaktepuit - Gakrepuodarn. Mertonsl Bbinenenus. Mopdonornyeckas
knaccdiukamus Gaxrepuodaros. PasMHoMeHHe BHpyJeHTHOro ¢ara. JIMTHYECKHH UMK
uadexnun. Pazeutne ymepenusix ¢aros. Jlnsorenns. Momuduxauus parosoit JIHK. Bupycel 1
kanneporenes. Bupouzsl. [Ipronsl. @ard Kak MHCTPYMEHT T€HETHYECKMX HCCIe/JOBaHuA M
TE€HHBIX TEXHOIOTHIA.

Tema 11. Huzuue 3ykapuoms! u ux duopaznoobpasue

Huzmme AYKapHOTBI-MIPOTHCTBI -  OJHOKJETOYHBIE  WJIH  KOJIOHHA/IbHBIC
MHKPOCKOIIHYECKHE OpPraHu3Mbl; rpulbl, npocreiiune, sBogopociu. Obuiee npeacraBieHHe O
npoHcXOXKIeHHH, Kiaccudukaums. Mopdonornueckoe pasHoobpasue, (PYHKIUHOHAIbHbBIC
0COGEHHOCTH, POCT M CHOCOOBI Pa3MHOXKEHHs, dHepreTHyeckuit Metabonmusm. IlonsTHe
(arotpoduu Kak CIocOGHOCTH OPraHMW3MOB 3aXBAThIBATh TBEPIbIE YACTHIBI M MPOBOAMTH MX
yepe3 MeMOpaHy BHYTPh KIETKH (CIOCOOHOCTH  OCYIIECTBJATH — BHYTPHKJIETOYHOE
NepeBapHBaHWe NHINH). DHIOCHMOMO3 KaK CHCTEMHOE YCIOXKHEHHE B CTPOCHHH NYTEM
BKJTIOYCHHS JKEPTBBI B COCTAB OPraHM3Ma W CO3aHHs TaKHM 00pa3oM MOMH(YHKLIHOHAIBHOrO
o0beMHEHHs - "cooOlecTBO- OpraHuM3M", TrJ€  OT/E/IbHbIE  KOMIIOHEHTbl  TEPAIOT
MHIMBHIYATEHOCTE. PONIb HH3MIKMX 3yKapHOT B QYHKIMOHHPOBaHUH GHOChEPDL.

OCHOBHI YTIPaBJISEMOro KyJIbTHBHPOBaHHS IPHOOB H BOmOpoOCieH, 3anoxenHble E.E.
YenenckuMm 1 C.H. Ky3nenoBem.



Tema 12. IMamozernnvie muxpoopzanuzmol. IlIpo6aemv: anmubuomuxoycmoiugocmu
MUKPOOP2anU3MO08 U crpamezus ux npeodoenus. Euomeppopusm u buobesonacriocms

[lapasuTisM ®H  TNATOr€HHOCTH  MHKPOOPraHH3MOB. Tunel  mapa3uTH3Ma
MHKPOOPTaHH3MOB. Y GUKBHTApHOCTh M ABTOHOMHOE CYILECTBOBAHHE MATOrCHOB B MPHPOIHBIX
skocHcTeMax. CHemM(HUYHOCT, MapasuTa K  XO3sMHY. YHHBEPCAIBHOCTh  (DaKTOPOB
[1aTOreHHOCTH.

TlepcrucTenIHs GaKTEPHATBHBIX IATOEHOB Kak Pe3y/bTaT CHMOHOTHUECKHX OTHOLICHHH.
IMapasutusm Kak o6pa3 skKu3HH CHMOHMOHTOB. [latorennsie OaxrTepuw, ofmue A1 4enoBeka U
pacTenmii. TeXxHOreHHasi 0YaroBOCTh MH(EKIMOHHBIX OOIC3HEH. bakTepHOHOCHTEIECTBO Kak
KPHTEpHil DKOJIOTHYECKOTO pHCKa HaceneHus. Buiapl HMMyHMTETa K BO30y AU TENAM
HH(EKIHOHHBIX 3a00/IeBaHHH.

[IpHYHHBI BO3HHKHOBEHHMS CPeAM MHMKPOOPraHW3MOB MHOXKECTBEHHOH JICKapCTBEHHOH
YCTOHYMBOCTH M BO3MOXHBIE ITyTH PEOIONEHHS MIPOOIIEMBIL.

ITonsTHe GHOIOrHYECKOH Yrpo3sl U mpobieMbl 6106e30macHOCTH. TakTHKa H CTPATErHs
GopbOBI ¢ pacmpocTpaHeHHEM OHOJIOTHYECKHX YIpO3 HOBOTO ThICSYENCTHS. KonBeHuus o
3anpere GAaKTEPHOIOIMYECKOro OpYkHA. Mepsl 10 MPEIOTBPAIICHHIO €ro MPOM3BOACTBA U
pacHpoCTpaHEHHsA. BHOTEppOpH3M M arpoTeppopH3M: BO3MOXKHBIC OOBEKTHI NMOPAKEHHS H
crocoObI MPOTHBOJACHCTBHA.

_ PaszpaGoTka HOBBIX CPEACTB MPOGHIAKTHKH ONACHBIX HH(EKUHMOHHBIX 3a00/IeBaHHIA.
MeTozasl 3b(GeKTHBHOrO M OBICTPOro oOHapyXKeHHsi BO3OymuTeneil OnacHbIX HHQEKUHOHHBIX
3aGoneBanuii. MonekynspHO- OHOJOrHYECKHE KOHCTPYKIHH JUIS JETOKCHKAUMH IAaTOrCHOB.
Bueapenne HOBEMIIMX KOMIIBIOTEPHBIX TEXHOJOTHH B MEIHIMHY, MHKpPOOHOJIOTHIO H
pa3paboTKa Ha MX OCHOBE JHArHOCTHYECKHX CHCTEM JKCIIPECCHOIrO aHalu3a JTHK natoreHHOro
MHKpOOpranusma (HaHOT€HHasi TEXHOJIOTHS).

4. YuyeGHo-MeToAHYecKoe U HHPopManoHHoe obecnedeHrne THCUHILIHHbI

OcHoBHas:

1. Usmuna U. B. Bonbioit npaktukym "Mukpobrosiorns":yuebHoe nocodue as CTyICHTOB
By30B, 06yualonmxcs 1o Hanpasienuio 020400.62 "brosorus” (npoduits "Muxpobuonorus)/H.
B. Upmmna.-Cankt- [TerepGypr:[Ipocnekt Hayku,2014, [ISBN 978-5-903090-97-6.-112,-
Bubmuorp.: c. 92-94.

JlomoTHHTEIbHAS:

1. Vuncon K., Youxep JI. [TpHHIMIE! 4 METO/16I OHOXHMHH H MOJIEKYJIAPHOH GHOJOTHH: [nep. ¢
anrn)/ K. Yuncon, ]I, Yonkep. -2-e u3n.-Mocksa: Bunom. JlaGoparopus 3HaH#i, 2015. -848c.
2. Tkauenko A.I". MonekyJ/ispHble MEXaHH3MBI CTPECCOPHBIX OTBETOB Y MHKPOOPraHU3MOB.
Exarepuntypr: YpO PAH, 2012. 268 c.

3. IMunesnd A.B. Mukpo6uonorus. YueGuuk B 3-x Tomax. M3a-o CIIoY, 2009.455 c.

JekTpoHHbIe HHPOPMAaNHOHHO-00pa3oBaTeIbHbIE PECYPChI:

OG6pasoBatenpHblii  mponecc MO JUCIHIUIMHE Muxkpo0unoJiorus  Ipeanonaraet
HCTIONB30BAHAE  CIEAYIONIEr0 MPOTpaMMHOro — obecmedeHus W HHYOPMAUMOHHBIX
CTPABOYHBIX CHCTEM: DIIeKTpOHHO-GubnHoTeunas cucrema IPRbooks ELiS - anekTpoHHas
6ubnuorexa Bubimorexka bubmmoTex
TTOHOTEKCTOBBIE KHUTH ¥ JKYPHATBI, 6a3bl IaHHbBIX, pepepaTHBHBIE U MH(OPMAIIHOHHBIC
pecypcr National Center for Biotechnology Information

http://lomonosov-fund.rU/enc/ru/encyclopedia:0130:article =~ HMeropusi  pasBHTHSH
MHKPpOOHO0/10rHH

http://www.allvet.rw/knowledge base/microbiology/istoriya-razvitiya-
mikrobiologii.php Mcropust MUKpoOHOIOrHI




http://www.pasteur.fr/en/english.html HueruryT [Macrepa

http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi Caiitr NCBI, pa3agen
Taxonomy
http://microbiologu.rU/obschaya-mikrobiologiya/regulyatsiya-metabolizma/2.html

Hudopmanus no peryasinuu MeraborH3Ma
http://microbiologu.rU/obschaya-mikrobiologiya/tipyi-brozheniya/2.html ~ Undopmauus

o THNaM OpoKeHHs
www.molbiol.ru MeToasl W cnpaBouHass HHPOPMALHMA N0 MOJIEKYJIAPHOH

OHoI0THH
http://nsau.edu.ru/images/vetfac/images/ebooks/microbiology/stu/ecologia.htm
JKkoJiorus GaKkTepuii

http://meduniver.com/Medical/Microbiology/ Meanuunckas MEKpoGHO /10T Hsl.

5.Marepua/jibHO-TeXHHYecKoe ofecnedyeHHe JHCIHIIHHBI

JleKuMOHHBIH 3aJ1, 000PYAOBaHHBIA HHTEPAKTUBHON U OOBIYHOMN JOCKaMH,

MYJIbTHMEIMHHBIM POEKUHOHHBIM 00opynoBainemM EPSON EMP — TW10 u EPSON H391B.

e © @ © © ® ® © © o ©° ©° o @ ® & @ @ o o o

O6pynosanue B mabopaTtopusx:
ATOMHO-a0COPIHOHHEIN [IAMEHHO-3MHCCHOHHBIH ITPOTPaM.-yIpaBiL.CIIeKTPoGoTOMETp
["azoBsIit xpomarorpad GC-2014

JlaGop. ycTaHOBKa /I8 H3MEPEHHs] HAHOPA3MEPHBIX YacTHIl Ha 6a3e aHaiM3aTopa
Malvern

XpomMaTo-Macc-CreKTpoMeTpryecKas CHCTeMa

HuszkoTtemieparypHelii MOPO3UILHUK

XunkocrHoit xpomatorpad LC-20

AMmutHHKaTOp rpamgueH. ¢ 610K.B KOIUI:NIPOOHP,CTPHIIBLILIAHIIL.

Muxkpockon ontuyeckuii 1aboparopHslii "Axkcroctap” 3 wmr.

Mukpockon TpuHOKY/IApHBIH MC-400

PecriupoMeTp 3aMKHYTOrO LIHKJIA JUIS @BTOMATH3.U3MEP.YPOB. MOTPeOII. KHCIIOP. |
BBIIEIL YT

Cucrema BBoja u3obpaxenus "Buaeo-Tectr-Pasmep”

Cnexrpodoromerp

®epmentep BJIC 2 mr.

®nyopeclueHTHbIH 010K

®otomerp nnanmeTHbIH MynsTuckan ActieHT 6e3 GuabTp. u mporp. obecneu.
XonounsHUK Mea. BepTukanbHei 382 1 tc-86/8 kommekre/
ABTroKaBupyeMblii hepmenTep U GuopeakTop

AMIUTH(HKAT.C MHOTOYP.KOHTpP.TEMIEP.B KOMILIL.C rpajaHeH.nadop./
I'ens-pokymenTHp.cuct.(BioRad) B koMI.c ynpaB.KOMII.H IPUHTE
Muorodysakunon.MukporaanieTasiii punep INFINITE M200
Cnexrpodoromerp UV-1650PC B KOMILL. C TEPMOCTATHD.UEHKOH H KIOBETaMH KBapLIEB.
Tpancumumomunarop MACROVUE UV-25

YOC-99-0 1 namunapusrit 6oxe "CAMIIO" (BJI-12-1000)

VIITpa3ByKOBOH IPOLIECCOP ¢ TAMEP.H PEXKUM. MYJIbCALIHA+30HI CyNeHYaThlil 2MM U1
obp

Bricokoa(hexkTHBHBIH KuAKoCcTHOH xpomarorpad LC-20 AD B komniaekre
Llu¢posoii cnextpodoromerp PD-303UV

Muxkposuzop mVizo-103

KomiutekT s npsimoro konuposanust PhotoMan



e Muxpormran.crekTpodot.6/remn.konTp.B komm.c I10 Bencmark Plu
CHCT.QHATHT. KK K. XpoMoTorpad.ist HASHTH(. X OUHMCT.0eJIKOB U
[ENTHIO0B/KOJIOH. ,KOIIIEK

Crnekrpodoromerp UV-1700 B kommi. pupmel LHlnmansy

JKHMOKOCTHBIN CLIMHTASIMOHHBIN CUETIHK

HuzkoTemnepaTypHbIH MOPO3HIBHHK

AMIUTH(HKAT.C MHOTOYP.KOHTP.TEMIIEP.B KOMILILC rpaguen.Habop./
Slueiika snexTpodopesa,l 6¢m,20 myHok, | mmromm.rens(BioRad)
Cnextpogoromerp UV-mini-1240

VeTp.KoMIbioTep.4-X KaHal. 1/oOHapyK.B

pex.peaibH.BpeM. pIyOpecleHT. AeTeKIL CIIeLH. I

Bio-Rad Laboratories mist nposeaesus [11[P ¢ nerekuueii 3/¢popesom
XKunxoctroit xpomarorpadp LC-20AD

Crexrpodorom.BioSpec-Mini B komiui.c 1-no3uiL.aepxar.kioset Ha 10mm,kab
Kamepa 1/mpoBe/1.mybe-31eKTpodop.C OXJIAK.MOAYIEM
ABTOK/IaBHpYeMEIil hepMeHTep H OHOpEaKTop

I'azoBeiit xpomarorpad GC-2014

XKunxoctHelit xpomaTorpad BEICOKOro JaBjeHHs

I'pamuenTH. aMmuduKaTop Ha 2 cmeH.6ioka ¢ 2 610k.96%0,2 ma
Muxpockon naboparopHsii "Jleiika"

O6opynosanne i ananusa JIHK

Cnexrpodoromerp Ultrospec 3300 pro

VeranoBka Juis aMIUTH(UKAIAE | 2J1eKTpodope3a HYKIEHHOBBIX KUCIIOT
Vcranoska s cekpenuposanus JIHK moaens MEGA BACE B kommexre
CKaHHpYIOIUii KIOBETHBIN criekTpodoTomeTp SmartSpec Plus
ABTOKJIaBHpYyeMBIit pepMeHTep M OHOpEaKTOp

Ananmu3atop uMMyHodepmenTHbIX peakunii AUDP-01 YHUIUIAH
Jsyxayuesoii cnekrpodoromerp Moaens UV-1650(PC) B koML ¢
nporpam.o0ecredeHueM,

CKaH.KIOBET.CIEKTOPO(OT.B KOMIT:KBapII.CIIEKTP.KIOBETa.

XKunxoctroii xpomarorpad LC-20

JlaGoparopHras ycraHoska juist [IL[P B peasibHOM BpeMeHH

Muxpockon LEICA DM 2000 B koMILIeKTe

Cnextpodyopumerp RF-1501

ITnanmeTtHbI# cnektpodoromerp xMark(BioRad) 200-1000 um
VbTpa3sByKoBOIH MpoLeccop ¢ TakMep.H PEXHM. MyJIbCaluu+30H1 CyrneH4aThIi 2MM.

6. Memoouueckue yKazanus 014 00y4aruiuxca no 0C60eH UK OUCUUNIUHbI

OCBOeHHE MUCIMIUIMHBI TpeOYeT CHCTEMATHYECKOTO H3YYeHHsi BCeX TeM B TOH
T0CIIeZI0BATENILHOCTH, B KAKOH OHH yKa3aHbl B paboueii iporpaMme.

OCHOBHBIMA BHIaMH Y4eOHOH pabOTbl SBIAIOTCS AyAMTOpHBIE 3aHsTus. Mx uens -
paciMpuTs 6a3oBele 3HAHWSA OOydAKOIMXCH MO OCBAWBAEMOM JHCLMIUIMHE H CHCTEMY
TEOPETHUECKUX OPHEHTHPOB Ul MOCienylomero Gosee riaybOKOro OCBOCHHs MPOrpaMMHOrO
Marepuaia B XOz€ caMocTosTenbHON paboTel. OOyvarouemycs BaKHO MOMHHTb, UTO JICKIHS
>)}EKTHBHO MOMOTaeT eMy OBJIaJeTh MPOrPpaMMHBIM Marephanom Onarojaps paccTaHOBKE
npenoziasareneM HEOOXONMMBIX aKIEHTOB W yACPXKaHHIO BHHMAaHHs HHTOHALMOHHBIMHU
MOYJIALMAMH TOJIOCA, @ TAKXKe IOJKIIOYEHHEM ayIuO-BH3yalbHOr0 MEXaHH3Ma BOCIPHATHS
undopManmn. KpoMe TOro, BO BpeMs JEKIHH HMEET MECTO NpAMOH BH3yalbHBIA K
IMOLMOHAIBHBIN KOHTAKT ofyuaromerocs ¢ npenoiasareneM, obecnednBaiommii 6osiee MOIHYyIO
peaTn3altio BOCIHTATEIbHON KOMIIOHEHThI 00yYeHH .



CamocTosTenbHas paboTa npeciaeayeT CleayoUne Helu:

- 3aKpelUieHHe M COBEPIICHCTBOBAHHE TEOPETHUECKHX 3HAHMH, [OJIY4YEHHBIX Ha
JIEKIIHOHHBIX 3aHATHAX;

- (OpMHpPOBaHHE HABBIKOB IIOAOTOBKM TEKCTOBOH COCTaBjsioiledl WHpopmanuu
y4eGHOro ¥ Hay4HOTO Ha3HAYeHHs U1 pa3MELleHHs B Pa3IHYHbIX HHPOPMALHOHHBIX CHCTEMAX;

- COBEpLICHCTBOBAHHE HABEIKOB ITOMCKA HAYYHBIX ITyOIHKalKH i 00pa3oBaTebHbIX
pecypcoB, pa3MelleHHEBIX B ceTH UHTEpHET,

- CAMOKOHTPOJIb OCBOCHHS NPOrpaMMHOr0 MaTepHala.

O6GyuaroliemMycsi HeoOXOAMMO NMOMHHMTb, 4TO pPe3yJIbTaThl CaAMOCTOATENBHOH paboThl
KOHTPOJIHPYIOTCS TIperogaBaTe/ieM U yUHTHIBAIOTCS NPH aTTECTAllMH aCTIUpaHTa.

7. ¥Ynpaenenue u KoHmMpob 0C80eHUA KOMNEMEH Ul

7.1. Texymuii KOHTPOJIb OCBOSHHS Pa3esioB Kypca MPOBOIHTCA MO popme

-YCTHBIH onpoc

7.2. IIpoMeKyTOUHBII KOHTPO.Ib TIPOBOJUTCS 110 hopme

-YCTHBIH OnpoC / MHCHMEHHBIH OTBET Ha TECT

7.3. UToroBeIiit KOHTPOJb MPOBOAUTCH 110 (hopme

-uddepeHUnpOBaHHBIH 3a4€T HE MPEAYCMOTPEH

-DK3aMeH cjaeTcs [0 [porpamMMe KaHHJIAaTCKOro 3K3amMeHa 1o MHKpoOHOIOrHH,
yTBepkaenHoi qupexropom IIOUL] YpO PAH

7.4. Buabl KOHTPOJIsI

Buabl KOHTpOJIA
TK [TIK DKk3ameH
(TeKyLuH (nmpomekyTOUHBIH | (MTOTrOBBIN
KOHTPOJIb) | KOHTPOIIb) KOHTPOJIb)

KOHTpOJ'Ipr&MBIC pasacabl AHCIHITITHHBI

Tema 1. McTopus, npeMeT U HaNpaslIeHHs
MHKpPOOHOJIOTUH *

Tema 2. Mopdonoruyeckoe H CTpyKTypHOE
pa3zHooOpa3ue MHKpOOPraHH3MOB +

Tema 3. [TpoOneMsl cHCTEMATUKH
MHKPOOPraHU3MOB + +

Tema 4. Tunsl nATaHUS NPOKAPUOT.
Merabo1H3M MHUKpPOOPraHu3mMoB

+

Tema 5. Ky1bTHBHpOBaHHE H POCT
MHKpoopranu3mMoB. OHTOreHes.

Tema 6. ['eHeTHKa MUKPOOPraHu3MOB

Tema 7. Perynsanust MetabonusMa

Tema 8. DKOJIOTHS MHKPOOPraHH3MOB

++|+|+|+
+

Tema 9. Dxonoruyeckue CTpPECChl.

Tema 10. Bupychl - HCTOYHHK F€HETHYECKOT'O
MaTepHaia I 3BoonuH. bakrepuodaru

+

Tema 11. Huzmme 3yxapuoThl ¥ UX
6uropaznoobpasue +

Tema 12. [TaToreHHBle MUKPOOPraHH3MBI.
[Tpobnemsl aHTUOHOTHKOY CTOHYHBOCTH
MHKpPOOPraHU3MOB H CTPaTerus ux
npeoosieHHs. bBuoteppopusm u
6robe30macHOCTh 3 i

Bce TeMBl +




8.ITepeuernv 60npocoe O1A NOGMOPEHUA U CAMOKOHMPOA

1. HasoBHTE IPyIIIBI OPraHU3MOB, OTHOCSIIMXCS K 00BEKTaM MHKPOOHOIIOTHH?

2. Kakoe MecTo 3aHHMaeT MHKpOOHOIIOTHs B CHCTEME GHOIOTHYECKUX MCUHMILINH?

3. KakoBa poJib MUKPOOPTaHW3MOB B IPHPOJIE M JICATEIBHOCTH YesioBeKa?

4. HazoBHTe HauGOJIee BAXKHBIE OTKPBITUS B UCTOPHH MHKPOOHO/IOTHA?

5. [To KaKMM OCHOBHEIM HAIPABJICHHAM Pa3BUBAETCS MHKPOOHONIOTHS B HACTOAIIEE BpeMs?
6. [ToueMy TepMHH "MHKPOOPraHu3M" He MMeeT TAKCOHOMHMYECKOTO cMblca?

7. Yto MOHMMAIOT MO/ KJIaccH(pHKAIHeR 1 cHCTeMaTHKOM GHoIorHyeckux o0beKToB?

8. Uto Takoe ecTeCTBEHHas CHCTEMaTHKa?

9. [ToueMy MHKPOOPraHM3MBbI HE YJ1aeTCs KIacCHQHLMPOBATE TOJIBKO MO UX
MOp(}OJIOTMYECKAM XapaKTEePHCTHKaM?

10. B KaK#e JOMEHbI 00beIMHEHBI IPOKAPHOTHYCCKHE MUKPOOPraHH3MbI?

11. Ha3oBHTe 4epThl CXOLCTBA U pasiuuuii apxeil u Gakrepuii? Apxei 1 JYKapuoT?

12. HazoBHTe IPHHUMIIAAIBHBIE OTIHYHS KIETOYHOH OpraHu3aliy 3yKapHOT U TPOKapHOT.
13. [TIpoananu3upy#iTe pazinuKs B CTPOCHHH KIIETOYHBIX CTEHOK IPaMIIONIOKHUTENBHBIX H
rPaMOTPHIIATEIFHBIX MHKPOOPTaHH3MOB.

14. Kakne KJIeTOYHBIE CTEHKH XapaKTepHbI JUIsl apXei?

15. B ueM CXOACTBO M Pa3/IHyHe B CTPOEHUH U QYHKLHAX LIMTOM/IA3MAaTHYECKOH MeMOpaHEI
(LI[TM) 1 BHeuHe# MeMGpaHbl rpAMOTPULATEIbHBIX MUKPOOPraHU3MOB?

16. IepeuncuTe BKIIOYCHHS H 3aMacHbIE BELIECTBA, IPHCYIME MUKPOOPraHu3MaM.
Ha3oBuTte ux OCHOBHbIE (DYHKIIHH.

17. Ha3oBHTE OBEPXHOCTHEIE CTPYKTYPbI KJIETOK MUKPOOPTaHM3MOB, OTBETCTBEHHBIC 32
JBWKEHHE U IpHKpenienne K cyberpary. Kakue eme ¢pyHKIMH MOTYT BBINOTHATH 3TH
CTPYKTYpEI?

18. ITouemy nokosmuecs GOPMBI IPOKAPHOT 00/1a/1a10T 3HAUHTEIIBHON YCTOHUMBOCTBIO BO
BHeIIHE#H cpene?

19. Ilepeuncnute crocoObl pa3MHOXKEHHUS Y MPOKAPUOT.

20. Ha xakue rpymnisl ofpa3ieNsaioTcs MUKPOOPraHH3MBI 10 OTHOLICHHIO K KOTHYECTBY H
Ka4eCTBY MUTATEILHOro cybeTpaTa B cpeje oOuTanus?

21. HazoBuTe THIBI NUTaHKUsE MUKPOOpraniu3MoB. CpaBHUTE BO3MOXHOCTH MMUKPOOPraHH3MOB
¥ BBICIIHX OPraHU3MOB B 3TOM OTHOLICHHH.

22. Ha30BKTE NPHYMHbI BOSHUKHOBEHHS CPEIH MHKPOOPTaHH3MOB MHOXKECTBEHHOH
JIeKapCTBEHHOMH YCTOMUMBOCTH.

23. Ha xakue rpyIibl AeNsSTCsA MUKPOOPTraHH3MBI 110 OTHOLUEHHIO K TeMIICpaTypHBIM
IIpe/ie/iaM ¥ YeM OHH Pa3THYaloTCs MEXKIY co00i?

24. YeM 06YCIIOBIIEHO TOKCHYECKOE IeHCTBHE KHCIOPO/ia Ha MUKPOOPraHH3MBI?

25. HasoBuTe ocobeHHOCTH rano(GHIbHBIX MHKPOOPraHH3MOB.

26. B ueM oTiIHuUHE 3HepreTuky GOoTOTPOPHBIX H XEMOTPO(HBIX OPraHU3MOB?

27. YeM OTIHYAIOTCS HEMPEPBIBHBIE KYJILTYPbl MHKPOOPTaHH3MOB, PYHKUHOHHPYIOIIKE B
pexuMe Xxemocrara ¥ Typoujgocrara.

28. [TepednciiTe OCHOBHBIE ATAlbI KaTaGo 1M3Ma IIFOKO3bl Y MUKPOOPraHu3MoB. B uem
ocoBeHHOCTH KaTaboIM3Ma aHaspOOHBIX OPraHH3MOB?

29. Jlaiite onpenenenue nponeccy Gpoxenus. [lepeunciure Hanboee HIBECTHRIC BA/IBI
GpOKEHHs | IPYIINbl MHKPOOPIraHH3MOB, HX BBI3BIBAIOLIHE.

30. [TepeynciITe OCHOBHBIE BHJIBI aHA3POOHOIO JIBIXaHHs W HA30BUTE MHKPOOPraHH3ME,
crocoGHBIE OCYIIECTBIIATH TaKOH mpouecc?

31. Iepeuncute rpyIibl XeMOITHTOABTOTPO(HBIX MHKPOOPraHH3MOB.

32. CpasHuTe rpynis! GOTOTPOPHBIX MUKPOOPraHH3MOB IO OpraHH3aluy
(OTOCHHTETHYECKOrO anmapara i MeTabOIMYECKHM BO3MOKHOCTSM.

33. BO3MOJKHO JIH HCIIOJIb30BAHME KJIETKOi SHEPIiH, HE CBA3AHHON C MEPEHOCOM 3JICKTPOHA
(nmpotoHa)?



34, Kax moauepXuBaloTCA B KJIETKE yCI0BUA, 0BeCIIeunBAIOIIIE €€ KH3HEeATeBHOCTh?
35. Kax 3aBHCHT CHHTe3 (pepMeHTa OT BHCIIHAX YCJIOBHHA?

36. Kax ¥ KOTJIa B KJIETKaX MUKPOOPTaHU3MOB 00pa3yroTCs 3anacHbIe BelecTna?

37. Kakoe 3HaueHue MMEeT Tpolece asoTdhukcaunn?

38. HazoBUTE OCHOBHBIE JTAMNK! CHHTE32 GHONOTHUCCKAX MOIMMEPOB Y MHMKPOOPraHM3MOB.
39, KakoBo 3HaueHHUE MIPOLIECCOB PETYIIALHH MeTaboIi3Ma B KH3HH KIETKH?

40. Tlepe4nCIINTE OCHOBHBIC CII0COOH! peryJIsiiH MUKPOOHOTO MmeTabonu3ma.

41. Kakoit ciocob peryJisiuy Mo3BoJsieT OpICTPO MEHATH MyTb meTabonuzma?

42. UTo IOHMMAETCS 1101 TEPMAHAMH "TeHOTHII" H "penorun"?

43. Kaxue (akTopbl BLI3EIBAIOT MYTALlH H B HEM 0coOeHHOCTH PEeHOTHIIHIECKOro
TPOSIBJICHUS MyTALMHA y MHKPOOPraHu3MoB?

44 Tepeunc/ATe THIBI PEKOMOMHALIMK TEHETHHCCKOTO maTepuana y IpoKapHoT.

45. KakoBo 3HAYEHHE OTTOPIKSHHS TyKEPOIHOH regeTHvYecKoi HHGOpMALUH JUIs
CyIIECTBOBAHHS BHIOB?

46. Oxapakrepu3yiTe OHONOTHIECKHE 0cOOEHHOCTH CTPOCHHS BUPYCOB.

47. Tlpoananu3upyiite ABe CTPATErHH PEMPOAYKIHH Haxrepuodaros.

48. UTo moHMMAETCA oA TepMuHOM "mpodar?

49. HazoBuTe 0COOEHHOCTH HHIYLHOETBHBIX H KPANTHHECKIX npodaros.

5(.. Ha3oBHTe NpeACTaBUTENEH MPOMBILLICHHO HCMO/IB3YEMBIX H MaToreHHbIX OaKTepHii,
conepxaumx npogaru.

51. OxapakTepu3yiTe ABa THIa TPAHCAYKIHH - 001IyI0 ¥ CIIeIHaTU3HPOBAHHYIO.

52. TlepedncuTe OCHOBHbIE OHOJOrHYECKHe 0CcOBEHHOCTH HH3IIUX JYKapHOTOB-IIPOTHCTOB.
53. [Ipoananu3upyiite poib HU3MIKX SyKApHOT B (byHKIHOHMPOBAHHH ouochepsl.

54. HasosuTe HauboJIee PacIpOCTPAHEHHbIS TPHEMBI B METOZB MHKOJIOTHYECKHX
UCCIeIOBaHHM.

55. [TepedHCIHTE OCHOBHbIE METO/IbI HCCIICTIOBAHHS B SKONIOTHH MHUKpPOOPraHH3MOB.

56. Ipoananu3upyHTe OCHOBHBIE JOCTOMHCTEA 1 He/I0CTaTKH H3BECTHBIX METOA0B
olIpe/ie/IeHHs KOMUECTBa KIETOK MAKPOOPTaHH3MOB.

57. Kax ueHTHHIMPOBATH MIOUYBEHHbIC OaKTEpUH Ge3 BbIACJICHHS B UMCTYIO 1a60paToOpHYIO
KyJLTYDY, IPUMEHSIS. MOJIEKY JISPHBIC MeTobl?

58. HazosuTe Haubolee pacripoCTPaHEHHBIC THITbI B3aHMOOTHOLIEHUH MUKPOOPTraHH3MOB
Apyr ¢ apyrom. IIpuBeHTE MPAMEPDI CHHTPO(HBIX ACCOIHALHH.

59, OnMIIATE MYTYAITHCTHYECKHUE U MTApa3HTHICCKHE cUMOHO3BI ¢ y4aCTHEM MUKPOOPTraHH3MOB.
60. OnuuImTe poJib reTepoTpoPoB U aBTOTpPO(OB B KAXKIOM U3 OCHOBHBIX LIMKJIOB
»7eMEHTOB (YIJIEpOa, a30Ta, CephI) Ha 3emue.

61. Uto 0003HAYAIOT TEPMHUHEL "1apa3uTu3M" 1 "IaTOreHHOCTH" MUKPOOPraHH3MOB?

62. HasoBuTe IIPHUMHBI BOSHHKHOBEHHS CPE/I MAKpPOOPraHH3MOB MHOKECTBEHHOU
NIEKapCTBEHHOH YCTOHYHBOCTH.

63. Onummte GeHOMEH HEKYJILTHBHPYEMOTO COCTOSHUA GakTepHii B KauecTBE afanTHBHOH
CTpaTernH BLDKHBAHUS IATOTEHHBIX MUKPOOPraHH3MOB BO BHELIHEN cpelie.

64. Oxapaktepu3yiiTe METO/BI ICTOKCUKALMH MaTOTCHOB.

65. Jledunuuus noustHit "OHonornyecKas yrposa", "Grobe30onacHoCTh", "
"arpoTeppopu3M”. '

66. OnumuTe TAIBI KeToyHoH nuddepeHnuanuu y GakTepHii, IPUBEAHTE PUMEPBI.
67. MexaHu3M Criopysuuu y 6akTepuid, NpHIHHbI BOSHHKHOBCHHA MeTab0IHYECKH
HeakTHBHBIX A depeHIHPOBAHHBIX POPM.

68. JlaTh onmpeaJiesieHue NOHATHIO "GUHOMIeHKAa MHKPOOPraHM3MOB", Ha3BaTh STallbl
¢opmupoBanus OHOTIEHOK.

69. HazoBuTe IpEMephI MyJIbTHBHIOBBIX OHOMICHOK B OKpY)KaroLieH cpeae

70. Uto TaKoe CHCTEMA KBOPYM-CEHCHHIa Y MHKPOOPTaHH3MOB, HA30BHTE THIIBI
ayTOMHIYKTOPOB.

71. Jlaiite onpe/eieHHe MOHATHS cuMG6103, IPHBEIUTE PHMEPbI U3 MHPA MAKPOOPraHH3MOB

6uoTeppopusm”,



72. Haiite kxnaccudukanuo cAMOH030B, IPHBEIUTE PHMEPEI

73. Kakue dopmsr JJHK MoryT ObITh B KJIETKE, C 4€M 3TO CBA3aHO?

74. Tlepe4ncIUTh | OaTh KPATKYIO XapaKTEPHCTHKY MpolieccaM SKCIIPECCHH MeHETHYECKOro
MaTepHasa B KJIETKe.

75. Oxapakrepusyiite JIHK-3aBucumyto PHK-noaumepasy: ¢pynkumu, cyObeAMHHYHbINA COCTaB,
pOJb CHrMa-CyObheMHHIII B IIPOLIECCE TPAHCKPUITIIMH.

76. Kakue BHIBI CTPECCOBBIX OTBETOB KJIETKH BbI 3HAeTE?

77. OnMIIMTE MEXAHH3M CTPECCOBOr0 OTBETA KJIETKH Ha BO3/IeHCTBHE HEONITHMAIBLHOM
TEMIIEpaTyphl, poJib OeJIKOB-IIANIEPOHOB B 3aIIUTE KJISTKH OT TEIJIOBOIO LIOKa

78. OnuinmMTe MEXaHH3M OTBETa KJIETKH Ha OCMOTHUYECKHH LIOK

79. Ha3oBHTe OCHOBHBIE MEXaHH3MBbI YCTOHYMBOCTH KJIETOK K HEONTUMaIbHBIM pH
OKPYKaKOLIEH Cpe/bl.

80. Uto Takoe OKUCITMTENBHBIH CTPECC, YeM OH BBI3bIBACTCH, KAKOBBI MEXaHH3Mbl OTBETA KIIETKH
Ha 3TOT BHJ cTpecca?

81. KakoBbI OCHOBHEIE MEXAHH3MBI PATHOPE3HCTEHTHOCTH MHKPOOPTaHU3MOB, YCTOHYHBEIX K
MIOBBIIIEHHBIM JI03aM pajiHalin?

82. Uto Takoe CTPOrHii OTBET KJIETKH Ha CTPECC, UeM OH ONocpeaoBaH?

83. KaxoBa poib 3anacHbIX BHEKJIETOYHBIX BELIECTB KJICTKH

84. Kakum o6pa3om mpoucxoaut peryisinus karabonusma v anabonnsma?

85. Kakue ObIBaIOT THITbl HHAYKIHH U PEIpeccHu?

86. B uem cMmeIc peHOMEHA aTTEeHyallnH B pery/siny Ha npuMepe GHocHHTe3a TpunTodana
87. IlonsTHe KaTaboOIUTHOMH penpeccHH, QyHKLIHOHHPOBAHHE JIAKTO3HOIO ONEPOHA

88. B uem 3akmovaeTcs peryJiAius akTHBHOCTH (JEPMEHTOB, KaKHe €CTh THIIBI PETYJIALMH,
[IPUMEpPHI

89. Opranmn3aiys reHeTHYeCKOro MaTepHaia y MpoKapuoT, OTJIHYHs MIa3MHUI OT XPOMOCOM
90. Kakum 06pa3om MOXKHO KJiacCH(pULMPOBATD [1J1a3MH b7

91. Kakue ObIBaIOT reHbI?

92. Cmpicn cuctem pectpukinu ¥ Moaudukanuu JIHK B knetke

93. Onummre MexaHusM JeiicTBuss ATD-cHHTETa3b!

94. Kaxue ObIBaIOT BH/BI TPAHCIIOPTA BEIIECTB YEPE3 IUTOIIA3MAaTHYECKYI0 MEMOpaHy KIIETKH
95. Kakue OBIBAIOT THIIEI TAKCHCOB Y OaKTepuit

96. Kakue ObIBaIOT THIBI MOABHKHOCTH Y IPOKAPHOTOB

97. HazoBuTe npH4HHEIL, 10 KOTOpbIM AT® crana sHepreTHueckoil BaIOTON KIETKH?

98. Uto Takoe 3HEepreTHYECKH 3apsi KIeTKH?



JINCT PETUCTPALIMU U3SMEHEHUI

Ne pepakuuu
JIOKYMEHTa

OnucaHue H3MEHEeHUH

ABTOp

JlaTa BCTYILIEHHA
B JelicTBHE




