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1. HammeHOBaHMe JUCHUIIINHBI
MuxkpoOuosnorus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JucrunmHa BxoauT B biiok « biok1.A.00 » oO6pa3oBaTebHON MTPOTrpaMMBbI IO HAITPABJIECHUSM MOATOTOBKH
(ceruanbHOCTSIM):

Hanpagsnenue: 06.06.01 bronornveckre HayKu

HanpaBjeHHOCTh [ eHeTHka



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUS TUCHUILTHHEI MUKPOOHOJI0THs Y 00YJaromerocst JOKHbL OBITh chOpMUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

06.06.01 buonornueckue HayKu (HampaBJICHHOCTD : [ eHeTHKa)
IIK.1 Bnaneer dpyHnaMmeHTaIbHBIMHU 3HAHUSAMH B 00J1aCTH OMOJIOTHYECKUX HAYK B 00bEME, TOCTATOUHOM
JUTsI peIIeHUsT HAyYHO-UCCIIeI0BATEIbCKUX 3a/1a4



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

06.06.01 buonornyeckue Hayku (HanpaBiIeHHOCTh: I 'eHeTHKa)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 7
BbI/ICJICHHBIX /151 U3y4Y€eHUS
AUCHUILIUHBI
O0beM TMCUMILINHBI (3.€.) 4
O0beM TMCUMILVINHBI (AK.4aC.) 144
KonTakTHas padora ¢ 48
npemnojaasareseM (ak.4ac.),
B TOM YHCJIe:
IIpoBenenue JJeKIUOHHBIX 24
3aHATHH
IIpoBenenne NpakTHYECKHUX 24
3aHATHI, CEMMHAPOB
CamocTrosiTesbHasi padoTa 96

DopMbI IPOMEKYTOUHOM

Dk3amMeH (7 TpuMecT)p)

aTrecTalumn




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Hctopus, npeaMeT U HANIPaBJIeHUS MUKPOOHOJIOTHH
CraHoBJIeHHE MUKPOOHOIOTUH KaK Hayku. [lepBble mpencTaBiieHus O CyIIeCTBOBaHUU MUKPOOOB. bakrepun
CTaHOBSTCA BUAMMBIMH. OTKpbITHE MUKpoopraHu3MoB A. BaH JleBenrykom (A. van Leeuwenhoek, 1632-1723),
P. I'ykom (R. Hooke, 1635-1703), A. Kupxepom (A. Kircher, 1601-1680), nanpHeimmii mporpecc
MUKPOCKOIIMYECKOM TEXHUKU U OMHCATEIbHBIN (HauaabHbINA, MOP(HOIOTUYECKUI) TIEPUO]T B PA3BUTUHI
Mukpobuonoruu. Pois padot JI. [Tactepa (L. Pasteur, 1822-1895) B pa3Butuu o01eit, MEIUIIUHCKOM,
TEXHUYECKOH U CeITbCKOXO3SIMICTBEHHONH MUKPOOUOJIOTHH. “30J10TOM BeK” MUKpoOHoaoruu — padboTs! P. Koxa
(R. Koch, 1843-1910), M. beiiepunka (M.W. Beijerinck, 1851-1931), 1.1 . Meunuxona (1845-1916). Meron
YUCTBIX KyJbTyp P. Koxa u pa3BuTne MeauImmHcKoi MUKpOOHoIoruu B KoHile XIX — Hauane XX BB.
[TponukHoBenue uaeit Y. JlapiuHa B MUKpoOHOIOTHIO. BBeieHNE IPUHIINTIA TIEKTUBHBIX KYJIbTYP, OTKPHITHE
aBrorpodun (C.H. Bunorpaackwuii, 1856-1953), hopMupoBaHme SKOIOTHUECKOTO HANIPABIICHUS B U3yYCHUU
MHUKpPOOpraHu3MoB. 3HaueHnue padbot M. beliepunka, A. Kimroiiepa (A. Kluyver, 1888-1956), K. Ban Humns (C.
van Niel, 1897-1985).
Pa3Butue oreuecTBeHHOM Mukpoouonoruu. Padots! pycckux yuensix JI.C. LlenkoBckoro (1822-1887), N.1.
Meunukosa, B.JI. UBanosckoro JI.1. (1864-1920), OmensHckoro (1867-1928), B.C. bytkeBuua (1872-1942),
H.®. I'amanen (1859-1949), I'.A. Haacona (1897-1939), b.JI. Ucauenko (1871-1948), B.H. lllanmoynukoBa
(1884-1968), H./I. Uepycamumckoro (1901-1967), H.A. Kpacunbaukosa (1896-1973) u np.
OCHOBHBIE 3Talbl PA3BUTUS MUKPOOHOJIOTUHU: MOP(OIOr0-CUCTEMATHIECKOE U3YUEHNE MUKPOOPTaHU3MOB;
(U3NOTIOTHUECKOE UCCIIEOBaHINE MUKPOOPTaHU3MOB, OCHOBAaHHOE Ha TOYHOM IKCTIIEPUMEHTE; CPAaBHUTEIHHOE
OMOXMMHMYECKOE MCCIIEJOBAHNE MUKPOOPTraHU3MOB, HA OCHOBAaHUH KOTOPOTO chOopMyIMpOBaHa 00111as Teopus
MUKpPOOHOTO MeTabon3Ma (Teopusi OMOXMMHUYECKOTO €AMHCTBA KU3HU). MeToIbl MPUKUZHEHHOTO
HaOJI0ICHUST MUKPOOPTaHU3MOB, BHEAPEHHbBIE B MUKPOOHOIOIHYECKYIO IPAKTUKY: Kanmuiuisipsl [lepduibesa,
crekisia oopactanusi Poccu-XonoaHoro, moyBeHHAs KaMepa M METO/T IIPOPAIMBAHUS TIOYBEHHOW MBLIH 110
XonogHoMy.
OCHOBHBIE TOCTH)KEHHUS U HANpaBJICHHs Pa3BUTHUS COBPEMEHHON MUKPOOHOI0ruu. OCHOBHBIE METO/IbI
MHUKPOOHOJIOTHYECKUX UCCIIEIOBAaHUNA: CBETOBAs, IIOMUHECLIEHTHAs, HJICKTPOHHAS, JIa3epHast MUKPOCKOTIHS;
BBIJIEJICHUE YUCTBIX KYJIBTYpP U KOHTPOJIMPYEMOE KYJIbTUBUPOBAHNE; aHAIUTHYECKUE MEeTObl. HoBBIE MeTOBI
MUKPO3JIEKTPOJHON TEXHUKH I U3YYEHHSI MUKPOOPTaHW3MOB HEMOCPEIACTBEHHO B Cpeie OOMTaHUSI, TOUHbIE
METO/Ibl XUMUYECKOT'0 aHaIH3a C UCIIOJIb30BAHUEM TEXHHUKHU BbICOKOA((EKTUBHON KHUAKOCTHOM
xpomatorpapuu (B2XKX), razosoit xpomatorpadun u macc-cnexrpockonuu (I'’X-MC), MeToab! MOJIEKYJIIPHOI
OMOJIOTUY B MAaHUTYJIMPOBAHUY M aHAIIM3E IKCTpakToB HyKiIenHOBbIX KucioT (JJHK n PHK) u3 npupoaabix
00pa31oB, MO3BOJISIIOIIMX C BEICOKON H30MPATEIbHOCTHIO UCCIIEI0BATh COCTAB MUKPOOPTaHU3MOB U
MHUKpPOOHBIX COOOIIECTB HA MOJIEKYJIIPHOM ypoBHe. BaxkHeiiue poccuiickue u 3apyOekHble TEPUOANUECKHe
U3JaHUA 110 MUKpoOHoiorud. MukpoOuosnoru — HobGeneBckue naypearsi.

IIpo6JieMbI cHCTEMATHKH MUKPOOPTaHNU3MOB
MHoronapcTBeHHasi CUCTEMa KUBOTO MUpPa. Y HUBEpcalIbHOE (riioreHeTndeckoe 1peBo. [lonoxenue
MHUKPOOPTaHU3MOB B CHCTEME )KHBOTO Mupa. [IpokapHOTHBIC U DYKapHOTHBIE MUKPOOPTAaHU3MBI, UX CXOJCTBO H
OCHOBHBIE paznunyust. DeHoTHI U TeHoTHn apxer. [Ipobiema aHIecTopa B XpOHOJIOTHUECKON
nocnenoBarenbHOCTH. ['unotessl anuecropa K. Bysze (C. Wese), 1. Cepcu (L. Searcy), O. Kanmiepa (O.
Kandler). Posib Mukpooprann3moB B 3BoroImu Ouocdepsl. Panuss Onocdepa u paHHue cooOIecTBa
MUKPOOPTraHu3MoB. PenrkToBbie coodmecTBa. [{[manobakTepuu 1 cTpoMaTonuThl. Teopuu MPOUCX 0K ICHHS
9YKapUOTHOM KJIETKU. BakHeHIas poib MPOYKapHOT B CO3/IaHUM M TIOJIEP)KaHUM TOMeocTa3a Onocqepsl
IIJIAHCTHI.
TepMuHBI 1 colepkaHNe IOHATUN: CUCTEMATHKA, TAKCOHOMUSI, KIIacCUpUKAIUs, UACHTU(DUKATIHS,
HOMEHKJIaTypa, (PeHOTHUTI, TEHOTHI, KJIACCHYECKasi U TEHOTUITUYECKasi CHCTEMaTHKa.

[Monudasnas takconomust. [TpuHiumnel kiaccupukanuu Gakrepuii. Bunbl kiaccudukanuii: ecTeCTBEHHbIC



(punorenernyeckue) u UCKyccTBeHHBIE. [IpaBiiia HOMEHKIATYphI U UACHTUDUKAIMH. MeXayHapOo HBIN
KoJieKkc HoMeHKIaTypsl OakTepuii (International Code of Nomenclature of Bacteria). [Tpunnumn
HOMEHKJIATYPHBIX TUIIOB B CUCTEMATUKE U MMPUOPUTETA B HOMEHKIaType. CucremaTuka OakTepuid st
MPaKTUYECKHX I1eJIel (MCKYCCTBEHHAs ¢ aneMeHTamMu ¢unorenun). Onpeaenurens 6akrepuit bepmxu
OCHOBHas ujes kinaccudukanuu oakrepuid “mo bepmku”. Mepapxus TaKCOHOB: TOMEH, (GUITyM, KJ1ace,
MOPSTIOK, ceMencTBO, pol, Bua. Konnenius nomeHoB Archaea (Archaebacteria), Bacteria (Eubacteria), Eukarya
(Eukaryotae). KpaTkas xapakreprucTuka npeactaBureneii ocHoBHbIX rpyri (Phylum) mpokapuor.
Mopdoduznonorndecknii ¥ GUIOTeHETHISCKUN MOIXO0bI K cucTeMaTuke. [Ipu3Haku, UCTIOIb3yeMBbIE NS
Kiaccupukanuu U uaeHTuduKanu 6akTepuil, COBPEMEHHbBIE METOIbI UX HccienoBaHus. DeHOTUITHYECKHE
MpU3HAKU: MOP(OJIOTHIECKHE, KyIbTypalbHbIC, PU3NOIOTHIECKUE. XEeMOTAaKCOHOMUYECKUE TIPU3HAKH:
0COOEHHOCTH XMMHUYECKOTO COCTaBa U JMArHOCTHYECKHE KOMIIOHEHTHI KJIETOUHOW CTEHKH OaKTepuil, CTpOCHHE
MEeNTUIO0TIIMKAaHA U €r0 aHAJIOTOB, 0COOEHHOCTHU JIMIHIHOTO COCTaBa KJIETOK, COCTAB KUPHBIX KUCIOT LIEIbIX
KIIETOK, PochoNUNuI0B, MUKOJIOBBIX KUCIIOT, MEHAXMHOHOB JBIXaTeIbHOM 1IeTH U T.11. [ 'eHoTUnnYecKkue
XapaKTepUCTUKH U (PUIIOTeHEeTHYECKUE CBI3M MUKpoopranu3moB. I +1] cocras IHK, pa3zmep renoma,
JHK-IHK u JJHK-pPHK romonorus. Onpenenenue 1 aHajiu3 HYKJICOTHUIHBIX MTOCJIEI0BATEILHOCTEHN TeHa(oB)
16S pPHK. CemanTuabl u curHaTypsl B prutoreHnn 6akrepuii. Hymepuueckuii anamus: o0Iue IpUHIIUIIBL,
BO3MOXXHOCTH M OTPaHUYEHUS NPHU KiIaccuPUKai U UIeHTUPUKAINN OaKTepHiA.

Mopdosiornyeckoe U CTPYKTYpPHOE Pa3HO00pa3ue MUKPOOPraHU3MOB
Mopdororus MuKkpoopranusMoB. Pasmepsl, popma, rpynnupoBanue Ki1eTok. CTpoeHUe TUITUYHOM
IIPOKAPUOTHOM KJIETKU: HYKJIEOU U TEHETUYECKHI anmapar, ia3Mubl, IUToIuIa3MaTHieckas MeMOpaHa,
BKJIIOUEHUS U 3allaCHbIC BEUIECTBA, KJICTOYHAs CTEHKA, ITUJIH, KalCyJbl, PETYJISPHO CTPYKTYPUPOBAHHBIE
S-cion.
XUMHUYECKUH COCTaB, CTPOCHUE U (DYHKIMH KJIETOUHOM CTEHKH OakTepuil. Pa3nnuns KIeTOYHBIX CTEHOK
IPaMIIOJIOKUTENBHBIX M TPAMOTPHUIIATENbHBIX OakTepuid. LluTonnazmaTiueckas MmeMOpana OakTepuii:
XMMHYECKas PUpoJa, CTpoeHue U GpyHKIuK. TpaHCIOPT BEIECTB Yyepe3 HUTOILUIA3MAaTHUECKYI0 MEMOpaHy.
[{uToruiazmMa GakTepHii: XUMUUYECKHH COCTaB U OpraHu3auus. BHyTpunuTONIa3MaTnyeckue BKIOYEHUS: UX
IpUPOJa U 3HAUEeHHUE JUTS KIIeTKU. OpraHeuisl UTOMIa3Mbl U MX GYHKIMU. SnepHblil anmapaT OakTepuanbHOMI
KJIETKH: XUMHUYECKasi ¥ CTPYKTypHast opranuzanus, ¢pyakiun. Permukamms JIHK y 6akrepuii. Perynsims
KJIeTOYHOTO neneHnsd. Konnenmnus perukona. [Ismxenne kietok. CTpoeHue, paciooKeHUE Ha KIIETKE U
(GYHKIIMOHMPOBaHUE OAaKTEPUANIbHBIX )KTYTUKOB. J{BI)KEHHE CIUPOXET U OAKTEPHUl CO CKOMIB3SIIUM TUIIOM
nepeasrkenus. [loxosmuecs ¢popmbl npokapuot. Cropsl, CllopooOpa3oBaHUe U MPAKTUIECKOE 3HAYCHHE
criopoo6bpazoBanusi. OTIMYUTENbHBIE IPU3HAKY IPOKAPHUOT, ApXEH U SyKapHoT.
ITpocTble 1 ClI0’KHBIE METO/ABI OKPACKH MUKPOOHBIX KJIETOK U UX Ha3HaueHHe. TeXHUKa MpUTroTOBIECHUS
IpenaparoB s MOpOoJIOrHUecKoro uccieaoBanus. CeerononbHas MUKpockonus. [Ipenapat “pa3naBneHHas
Karst”, “orneyaTok”’. TexHHKa OKpacku OakTepHalbHBIX KI'YTHKOB. TeXHMKA U MEXaHU3M OKpacKu OakTepuit
o meroay I'pamma. TexHuka 1 MEXaHU3M OKPAaCKH KHCIOTOYCTONYMBBIX OakTepuil. MeTo bl BISIBICHUS
OaKTepHaIbHBIX SHAOCIOP, KAICYJ, PE3EPBHBIX BELIECTB, HYKJIeouAa. MeTo bl U3yUeHHs NOBUKHOCTU
OakTepuil.

KyJabTuBHpOBaHUE W POCT MHKPOOPTraHU3MOB
[TuTanue, KyIbTUBUPOBAHUE U KOHTPOJIb POCTAa MUKPOOPraHU3MOB. IIutaTenbHble cpeapl: KilaccupuKamms,
MIPUHIUI U3TOTOBJICHUS. Brlaenenne u KyJIbTUBUPOBaHUE MUKPOOPraHu3MOB. [IpupoiHbie 1 mabopaTopHbIe
KYJIBTYPBI, UX CXOJICTBO ¥ pa3nuyre. HakomuTenpHbIe M YUCTHIE KYJIbTYPhl MUKPOOPTaHH3MOB, METOBI HX
NOJTyYeHHs. XapaKTepHCTHUKA NCTOYHUKOB SHEPTUH, YTIIEPO/Ia, JOHOPOB U aKIIENTOPOB JIEKTPOHOB,
UCMOJIb3YEMBIX MUKPOOpPraHu3MaMu. ABTOTPOdbI 1 rerepoTpodsl. DoToTpodsl 1 XeMmoTpodsl. Tumnel nuTaHusA
(Tpotum) Mukpooprann3moB. Conepxanne NOHATHH (GOTOIUTOABTOTPOPHI, POTOTUTOTETEPOTPODHI,
dhoToopranoreTepoTpodsl, HOTOOPraHOABTOTPOPHI, XEMOJIUTOABTOTPOPHI, XEMOIUTOTETEPOTPODHI,



XEMOOPraHOAaBTOTPO(BI, XeMoopraHorerepoTpodsl. IIpororpodsr u aykcotpodsl. CarpoTpodsl, KOMEHCAbI,
XHUITHUKH 1 Napa3uTel. HeKynpTuBHpYyeMbie POPMBI.

Teopust pocta U pa3BUTHS MUKPOOpPraHU3MOB, pazpadboranHas H./[. MepycanumckuM B 00actu ynpasisieMoro
KyJIbTUBUPOBaHMsI MUKPOOpPraHu3MoB. [leproanyeckoe KyJpTUBUPOBAHNE MUKPOOpraHu3MoB. [lapamerpsl
KOJINYECTBEHHOMN OLIEHKH POCTa MUKPOOPTaHMU3MOB: KOHIIEHTPALMs KJIETOK, KJIE€TOK/MII; BpeMsl FeHepaluu —
IIPOMEXYTOK BPEMEHH, 32 KOTOPBIN YHMCIIO KJIIETOK y/IBAUBAETCS; KOHCTAHTA CKOPOCTH JIEIIEHUS — YNCIIO
YJBOCHH B 4ac; KOHCTaHTa CKOPOCTH pocTa. POCT momynsiuuii KJIETOK B NEPUOANYECKON KylIbType. KpuBas
pocTa ¥ XapaKTepUCTHUKA OTIENBHBIX (a3 KpUBOH pocTa KyJIbTyp: Jar-aza — (ha3bl «IPUBBIKAHUA» KIETOK K
cpele; SKCTIOHeHIIMAIbHOH (JTorapudMudeckoid) dhassl, (ha3sl 3aMeJIeHHs pocTa (MepexoTHO (assbl),
CTallMOHAPHOH (a3bl, pa3bl OTMUPAHUS.

HenpepriBHOE (IpOTOYHOE) KYJIBTUBUPOBAHNE. XEMOCTAT, TEOPUSI XEMOCTATa, YPaBHEHNUS, OITUCBIBAIOIINE POCT
KyJIbTYphbl B XeMocTare. OCHOBHbIE IPUHLUIIBI TYPOUOCTATHOTO KyJIbTUBUpPOBaHUs. Mcrionb30Banue
NEPUOJIMYECKUX U HENPEPHIBHBIX KYJIbTYP B IPOMBILIUIEHHOCTH.

[ukn neneHust OaKTepUaNbHOM KIIETKH, ero peryisinus. CHHXpPOHHbBIE KyJIbTYPbl KaK METOJ] M3YUECHHUS
KU3HEHHOTO LUKJIa MUKpOOpraHu3MoB. CriocoObl MoTyueH st CHHXPOHHBIX KyJIbTyp. KynbTuBupoBanue
MMMOOMIN30BaHHBIX KJIETOK MUKpOoopranu3MoB. KoHTposs pocta Mukpoopranusmos. [lonasnenue pocra u
ru0esib MUKPOOPTaHU3MOB IO/ IEMCTBUEM pa3IMYHbIX areHToB. CrIocOObI OLEHKH JKU3HECTIOCOOHOCTH KIIETOK
Y MUKPOOHBIX TIOMYJISIIHA.

MeTtoapl cTepunuzanuu (1ojaHas THOeNIb OpraHu3MOB M OTCYTCTBHE )KU3HECTIOCOOHBIX KIIETOK), A€3UH(EKINN
(cuIbHOE CHUIKEHUE YUCIIEHHOCTH KJIETOK 1101 BO3AECHCTBUEM XMMHUUYECKHX areHTOB) M U30MPaTEIbHOTO
MHTUOMPOBAHUS TPYIII OPraHU3MOB WM UX (QYHKIMI aHTUOMOTUKAMHU MJIM XUMHUOTEPANIeBTHUECKUMHU
areHTaMu. MeTo/Ibl ONpeieIeHUs] OCHOBHBIX TApaMEeTPOB POCTa OaKTepHaTbHON KIETKH. MeToabl
KOJIMYECTBEHHOTO Y4€Ta MUKPOOPTaHU3MOB: IPSIMOM CUET KJIETOK M0 MUKPOCKOIIOM; HETIPSIMOM MO/ICYET
1ocJje MOJpALIMBaHNs Ha TBEPABIX CpeAax (ydeT KUBbIX KIETOK). MeToabl yuyera *KHUBBIX KIETOK
MHUKPOOPIaHU3MOB: MOJCYET Ha YaIlIKaX BBIPOCIINX KOJIOHHH MOCIe COOTBETCTBYIOLIMX pa3BEACHUH; YUeT 10
METOY MpeleNbHBIX pa3BelieHHiH. MeToibl onpeaenaeHns MUKpOOHO# OnoMaccsl. MeTo bl XpaHEeHus! KyJIbTyp,
rapaHTUPYIOLIUE COXPAaHEHHUE UX )KM3HECTIOCOOHOCTH U NEPBOHAYAIBHBIX CBOMCTB.

JelicTBue (pU3NKO-XUMUYECKUX (PAaKTOPOB HA MUKPOOPTaHU3MbI. AKTUBHOCTb BOJIbI U OCMOTHYECKOE
nasnenue. Kcepodunsl. Ocmoduisl. ["anodumnel. [Tokazarens kucnmoTHOCTH cpennl (pH). Ankano-u
araoduiabHbIe MUKpoopranu3msl. Temnepatypa. [lcuxpoduiababie 1 TepMOPHUIEHBIE MUKPOOPTaHU3MBI.
I'mapocratuctudeckoe nasienue. [Ibe30¢pmnbabie MUKpoOprann3Mel. Hanmnare kucinopoaa. A3po0Osl u
aHa’poObl, 0COOEHHOCTU UX KYJIbTUBUPOBaHUA. BiMsHNE 31€KTPOMAarHUTHBIX U3Ty4eHUul. MeXxaHu3M JeHCTBUs
¢bu3nueckux (3KCTpeMalbHbIe TEMIIEPATYPhl, BBICYIIMBAHUE, palualysl) 1 XUMHUUECKUX (OCHOBHBIE KJIACChI
AHTHCENTUKOB, aHTHOMOTHUKOB, aHTUMETA0OIUTOB) ar€HTOB, CHIKAIOIUX JKU3HECITOCOOHOCTh MUKPOOHBIX
kietok. Pemapanus nospexxaennii JIHK y Mukpooprann3MoB (poTopeakTuBaius, SKCHU3NOHHAS U
pEKOMOMHATUBHAs penapanuu). MosieKkyJIspHble MEXaHU3Mbl PENapalMOHHBIX MPOLIECCOB. 3HAaUEHUE
penapanuu, GU3N0IOrMYECKOl afanTaluy U 0TOOpa yCTOMYMBBIX 0COOEH.

MeTa060/113M MUKPOOPTaHU3MOB
MexaHU3MBbI TPaHCIIOPTa YHEPreTHUecKuXx cyocTpaTos. [lepBast ctaaus MeTaboan3mMa — IPOHUKHOBEHHE
BEILIECTB B MUKPOOHYIO KJIeTKY. DYHKIIMOHAIbHAS POJIb [IUTOILIA3MAaTHYECKON MEMOpPaHbI U KJIETOUHON
cTeHKH. MexaHnu3Mbl maccuBHOM nuddysuu, odbneraenHon qudy3uu. [lepBUUHbBIN 1 BTOPUYHBINH aKTHBHBIN
TPAHCIOPT, CXOJCTBO U PAa3IUYUE, MOJCKYIISPHbIE MEXaHU3MBbI. TpaHCIOKaIUs TPYII KaK BU BTOPUYHOTO
TpaHcnopra. Mcnons30BaHe MUKPOOPTaHU3MAaMHU BICOKOMOJIEKYJISIPHBIX U BOJOHEPACTBOPUMBIX BEILECTB,
PoIb K30(hepMEHTOB U ()EPMEHTOB TIEPUTIIa3Mbl. PO MepUILIa3MaTHYECKOTO MPOCTPAHCTBA M MEMOpaH B
OpraHU3alMK U PETYIISILIUUA TPAHCIIOPTHBIX MPOIECCOB.
OcHoBHbBIE MEXaHU3MBI OOMEHA BEIIEeCTB U MpeoOpa3zoBaHus sHepruu. JIBa Tumna MeTaboIMuecKux myTei —



katabonu3M (dHepreTudeckuii MeTaboau3M, cuare3 AT®) u anabonm3m (OMOCHHTETUYECKHE TTPOIIECCHI,
rugaponn3 AT®). [TonsiTue 00 SHEPreTHUECKOM U KOHCTPYKTHBHOM MeTabonnsme. TepMoanHaMuueckue
3aKOHOMEPHOCTH OMoXuMuueckux peakiuii. AT® kak yHuBepcanbHas (hopMa XUMHUECKOW YHEPTUN B KIIETKE.
DHeprus TpaHCMEMOPAHHOTO OTEHIaIa HOHOB BOZIopoia. OCHOBHBIE BH/IbI, CITIOCOOBI OMYyUEHUS U ITyTH
TpaHcopmalu 3Hepruu B kietke. ConpskeHUe YHEPreTHYecKoro U KOHCTPYKTUBHOTO OOMEHa y
MHUKPOOPranu3MoB. OCHOBHBIE CIIOCOOBI PETYISAIMA MUKPOOHOTO MeTaboIn3Ma.

OcHoBHbIE TyTH KaTabonn3Ma yriieBoAoB. L{ukn TpukapOOHOBBIX KUCIIOT. Mcnonb3oBanue o0mux 1
CHelU(pUUECKUX peakuil Mpy AUCCUMUIISIIUN PA3IUYHBIX OPTaHUYECKUX CYyOCTPATOB MUKPOOPTraHU3MaMHU.
[TyTe OuTHEpaA-/lynoposa. [IeaTozodochaTHbiii myTh. METHITIMOKCATIEBBIA IIYHT. AHATUIEPOTHYECKUE
peakuuu. [ TMOKCHIIaTHBINA LUKIL.

Bbpoxenne. Conepxanue MOHSATHS, TUIBI OpOXeHUs (MOJIOYHOKHUCIIOE, CITUPTOBOE, TPOITMOHOBOKHUCIIOE,
MAacCJISTHOKHUCIIOE, CMEIIIAHHOE, alleTOHOOYTHIIOBOE). MUKPOOpPTraHU3MbI-BO30yIuTeH OpokeHus. Beixon
SHEPTUH MPU PANTUYHBIX THUIAX OPOKEHUS, 3aBUCUMOCTh OT YCIOBHUI KyJIbTHBUPOBAHUSI.

AnHas’poOHOE AbIXaHue. YTICKUCIOTa Kak aKLENTOp BOAOPO/Ia, 00pa30BaHUE METaHA M YKCYCHOU KHCIIOTHI.
JMcCUMIITSITMOHHAs CyNb(aTpeIyKIHs 1 BOCCTAHOBIICHHE Cephl. J{MCCUMUIISIIIMOHHOE BOCCTAHOBJICHUE
HUTPATOB U JAeHUTpUPUKAIUSA. BO3MOXKHOCTH HCTIONB30BaHUS HHBIX aKI[EITOPOB 3IEKTPOHOB. A3poOHOE
npixanue. opMbl y4acThsi MOJIEKYJIIPHOTO KUCIOPO/Ia B OKUCIIEHUH OPTraHUYECKUX coequHeHut. OKucieHue
OJTHOYTJIEPOTHBIX COCTMHEHUH. ASpOOHAs AUCCUMUIISAIIS MOJIEKYJ Pa3IMYHBIX MOHOMEPOB U MOJINMEPOB.
Oco0eHHOCTH OKHUCIIEHHUS YTIIEBOIOPOIOB.

Komerabomm3m. Anabonusm. Perymsnus Mmerabonn3ma. IBOTIONUS MyTeld MeTaboan3Ma. MeTo bl
KOJIMUYECTBEHHOW OI[EHKH METabOIMYECKO aKTUBHOCTH MUKPOOPTaHU3MOB.

dotopochopunuposanue. Dortocunres. otocuHTesupyoume 6akrepun. Porocuntes y Oakrepuid: odmas
XapakTepucTuka npoiecca. oTopuzndeckne mporeccol, Jexanue B OCHOBE GpoTocuHTe3a. POTOXUMHUYECKHUE
MPOIIECCHI U My TH JEKTPOHHOTO TpaHcmnopTa. Dorodochopunuporanue. OcobeHHOCTH MEeTa00IM3Ma
dbotocunTe3upytonux Oakrepuil. Coctas, oprannzanus U GyHKIUN GOTOCUHTEIUPYIOLIETO arnmapaTta.
doTocuHTE3 C BhIACIEHUEM (OKCUTCHHBIN ()OTOCUHTE3) 1 0€3 BhIICNICHUS (AHOKCUTCHHBIN (DOTOCUHTE3)
MOJIEKYJISIPHOTO KUCIIOpoAa. BaxkHelmre npeicTaBUTEN  MypITypHBIX U 3€JIEHBIX OaKTepuil, IMaHOOaKTepHil,
0co0eHHOCTH uX GoTocuHTe3a. Vcoap30BaHe CBETOBOM SHEPTHH TAIO0AKTEPUAMU (apXesMHu ). SHAUCHHE
dboTocuHTe3a B IIUKJIAX yTIepoaa U KUCIOPOa B MPUPOE U SBOIOIMH KU3HU Ha 3eMIle.

I'eneTHka MUKPOOPraHU3MOB
HacnencreBeHHas v HeHacIeACTBEHHAs U3MEHYMBOCTh. MyTallMOHHas IpUpoaa n3MeHYUBOCTH. YacTora
MYTaHTOB U TUIIBI MyTalil. ClIOHTaHHBIN U MHAYLIUPOBAaHHBIA MyTareHe3bl. [lonynsainnonHas U3MEHYUBOCTD.
OO6HapyskeHue U CeleKIUs MyTaHTOB, UCIIOJIb30BaHUE UX B HAYUHBIX U MPAKTUYECKUX LIETISAX.
Tunbl pekoOMOUHAIIMY T€HETHYECKOT0 MaTeprasa y OakTepHil: KOHbIoraus, TpaHchopMaius U TPaHCIYKIIHSL.
PexomOuHanus u reneTnyeckuil ananus y aros. [lnazmuasl. Tpancro3upyemblie reHETUYECKUE DIIEMEHTHI.
SIBnenue gucconmanyuu y NpoKapHor.
TonepantHocTh JIHK Gakrepuit k moBpexaeHuto. [Ipoieccsl, perymmpyromniue OTBET KIETOK Ha JeHCTBHE
MOBPEXKAAOMINX (AKTOPOB.
MeToapl TeTeKIMY U aHaiau3a MyTauuid. neHTtudukaius pesepcuii TuIa 3aMeHbl ap OCHOBAaHHUM U CIBUTA
pamku cuntbiBaHus. lacl HOHceHC cuctema Mwmmnepa. Crucrema uneHTUGUKAIUN GpedMITHQT U TeNeIni.
[TaTn-BEKTOPBI HA OCHOBE BUPYCOB MiIEKONUTAOKX. [{enHas monumepasHas peakiysi Kak HHCTPYMEHT
CEeKBEHHPOBAaHUS F€HOB-MUIIICHEeH. XuMudeckue u pusndeckre Metoasl uaeHtudukanuu pparmenron JJHK.
I'enernyeckas nnxeHepus. KiionupoBaHue reHoB B KJIETKaX MUKpoopranu3moB. [Ipaktuueckoe
HCIIOJIb30BAaHUE TOCTHKECHUN T€HETUKA MUKPOOPTraHW3MOB U T€HHON MHKEHEPHUHU.

Bupychbl — HCTOYHMK IeHEeTHYEeCKOr0 MaTepuaJia A 3BoJouun. bakrepnodaru
OtkpsiTue Bupycos (.W. IBanosckuii, 1864-1920). ®opmupoBaHne NpeaCTaBICHUN O CYIIHOCTH BUPYCOB U



6akTeprodaroB 1 MpUpoJIe B3aUMOACHCTBUS UX C KJIeTKaMH X03s1eB. CrienupuuHOCTh, IPOUCXOXKIECHUE,
MOpP(OJIOTHUECKOE U CTPYKTYpHOE pa3zHooOpa3ue BUPYycoB. Mi3BecTHBIE TUIIBI B3aUMOICHCTBHS BUpYCa C
KJIETKOW XO35MHA: MPOYKTUBHBIN (00pa3zyeTcs TouepHsisl MOy, MHTETPaTUBHBIN (BUPOTEHHS),
aO0OpTUBHBIN (BUPYCHAS MOMYJISIHSA HE 00pa3yeTcs) U nuHTephepeH s BUPYCOB (MHPHUITUPOBAHNE
qyBCTBUTEIBHOMN KJIETKU Pa3HbIMU BUpycamH). PenpoayKTUBHBIN LUK BUpYcOB. [lepcucTeHuns BUpycoB.
Bupycsl 6akrepuii — 6akreprodaru. Meronsl Beiienenus. Mopdonornueckas kiaccupukaius 6akrepruodaros.
PasmHuosxenue BupynentHoro ¢ara. Jlutndecknii nuki napexkunu. Pazsutne ymepeHHbix ¢aros. JInzorenus.
Mopaudukanus darosoit JJHK. Bupycs! u kantneporenes. Bupoussl. [Ipuonsr. darun kak HHCTPYMEHT
TE€HETUYECKUX MCCIIEA0BAaHNN U T€HHBIX TEXHOJIOTHH.

Husmue 3ykapuoTsl 1 UX 0Mopa3HooOpasue
Husmme 3ykapuoThI-POTUCTHI — OJHOKIIETOYHBIC UITH KOJIOHHATEHBIE MUKPOCKOTIUECKUE OPTaHU3MBbI —
rpuoBbI, IpocTeiinme, Bogopocian. Obiiee mpeacTaBIeHne 0 MPOUCXOKACHUH, KITaCCU(PUKAIIHS.
Mopdomoruueckoe pazHooOpasue, GyHKIIMOHATbHBIE 0COOCHHOCTH, POCT U CIIOCOOBI pa3MHOKEHUS,
sHepreTrueckuil Metabonu3M. [lonarue darorpodun kak ciocOOHOCTH OPraHU3MOB 3aXBaThIBATh TBEPAbIE
YAaCTHIIBI ¥ IPOBOJUTH MX Yepe3 MEMOpaHy BHYTPb KIETKH (CIIOCOOHOCTH OCYIIECTBIISTh BHYTPUKIETOYHOE
nepeBapruBaHue TUIIH). DHAOCUMONO3 KaK CHCTEMHOE YCIIO)KHEHUE B CTPOCHUH ITyTEM BKITIOUCHUS )KEPTBBI B
COCTaB OpPraHU3Ma U CO3JIaHUS TaKUM 00pa3oM Mo yHKIIMOHATLHOTO 00bETUHEHUS —
“co00111eCTBO-0praHu3M”, T1e OTAEIbHbIE KOMIIOHEHTHI TEPSAIOT WHANBUAYATBHOCTh. POJb HU3MIMX SyKapHUOT B
¢byHKIHOHUpPOBaHUH Onochepsl.
OCHOBBI yIIpaBIsIEMOT0 KyJIbTUBUPOBaHUS TpUOOB U Bogopociiei, 3anoxennsie E.E. Ycenenckum u C.U.
Ky3HenoBbim.

IKOJIOTHSI MUKPOOPTraHM3MOB
JleaTenbHOCTh MUKPOOPIaHU3MOB B IPUPOJIHBIX MECTOOOUTAHUSIX. MUKpPOOPraHU3MbI KaK 4aCTh SKOCHCTEMBI.
@OyHKIIMM MUKPOOPTaHU3MOB B MpUpoie. Mecta 0OuTaHUs MUKPOOPraHU3MOB. MUKpPOOHBIE COOOIIECTBA KaK
crcreMa (COBOKYITHOCTD) B3aMMOAEHUCTBYIONINX MEXKIY c000# pazHo0Opa3HbIX oprann3MoB. KoomnepaTuBHble
Tpouueckre B3auMoecTBus B cooOuiecTBe. Poinb MUKpOOHBIX COOOIECTB B MPUPOAHBIX U UCKYCCTBEHHBIX
Mectoobutanusix. Paboter M.B. MiBanoBa u I'.A. 3aBap3uHa ¢ KoJIeTaMHu.
B3aumMopneiicTBrie MUKPOOPTaHU3MOB MEXly COOOH M ¢ APYTUMH OpraHu3MaMH. AHTaroHW3M, MyTyajHu3M,
cumMoOuo3. MyTyanuctuiyeckue B3auMOAECTBHSI MUKPOOPTaHU3MOB C )KUBOTHBIMU. B3anMopeiicTBue
MUKpPOOPTraHu3MOB U pacTeHui. OU3n0I0ruuecKkuii craTyc MUKpOOPraHu3MOB B skocucTeMax. OcoOeHHOCTH
HKOJIOTUYECKOM CTpaTernu 1 OMOTUYECKUX CBsI3€i y MUKpooprann3MoB. Konuorpods! u oaurorpodsl.
I'uaponutuky 1 quccunotTpodsl. TpexcTynenyarsiii nporece GyHKIHOHUPOBAHUS MUKPOOHBIX COOOIIIECTB.
O6pa3zoBanue OnormaeHok. MukpoOHbIe MaTbl. OCOOEHHOCTH BOJIHBIX M MMOYBEHHBIX MUKPOOPTaHU3MOB.
I'enernyecku Moau(UIMPOBAHHBIE MUKPOOPTaHU3MBI U UX MHTPOIYKIUS B OTKPBITHIE 3KOCUCTEMBI.
MukpoopranusMsl U 3arpsi3HEHHE MPUPOJHBIX IKOCUCTEM. MeTO bl HCCIIEI0BAHUS YKOJIOTUN
MUKPOOPTraHU3MOB.
Pose reTepoTpoHBIX ¥ aBTOTPO(PHBIX MUKPOOPTAaHU3MOB B IMKJIAX yTiIepoa, KUCIOopoaa, a30Ta, CEPHI,
¢docdopa u 1pyrux snemeHToB. MuHepanu3anus pa3InyHbIX BellecTs. Posib MUKpOOPraHU3MOB B
re0XMMHUYECKUX MPOLEeCcax 30HbI TUIIEpreHe3a 1 MpoLeccax mo4Boo0pa3oBaHus U BEIBETPUBAHMUS.
Posnp MuKpooprann3mMoB B (hOpMUpOBaHUM KUCIOPOAHOM atMocdepsl. [Ipixanne opranoTpogos.
BakrepuanbHbII OKUCIUTENBHBIA GUIBTP U ra3oTpodsl. MukpoOHas azoTdukcaiys. AMMOHU(UKATOPHI,
HUTpUPUKATHOPBI U JeHUTpUuKaTopbl. Bonopoausie 6akrepuu. KapOokcuaobakrepuu. Jlerydne
YTIEBOAOPOABI U OaKTEpHATIBHBIN (PUIBTP.
Pannsis Ouocepa u panHue coodiecTBa MUKpoopraHu3mMoB. PennkroBslie cooduiectBa. [{luanobakrepuu u
CTpOMATOIHUTHL. Teopuu MPOUCXOXKICHUS FYKAPHUOTHOU KIIeTKU. [ ToOanpHbIi apoMopdo3, TOT0KUBITHI
HayYaJio pa3BUTHIO MHOTOKJIETOYHOCTU U 00pa30BaHMIO 3yKapuoT. BaxkHelias posib MPOKapuoT B CO3JaHUU U



MOoAACPIKaHUN IrOMEOCTa3a 6PIOC(1)epBI IIJ1aHCTHI.

ITaTorennble MUKpoopranu3mbl. [IpodeMbl aHTHOMOTHKOYCTONYNBOCTH MUKPOOPTraHM3MOB U
cTpaTerus ux npeogosenus. buoreppopusm u 6mod6e30nacHOCTH
[Tapa3uTi3M ¥ TaTOT€HHOCTh MUKPOOPTaHU3MOB. THITHI TApa3uTU3Ma MHKPOOPTAHU3MOB. Y OUKBHTAPHOCTh U
aBTOHOMHOE CYIIIECTBOBAHHUE MTATOTEHOB B MPUPOAHBIX dKocucTeMax. CriennpUuHOCTh Mapa3uTa K XO35IHHY.
YHuBepcanbHOCTh (PAKTOPOB MAaTOT€HHOCTH.
[Tepcucrenius OakTepUaIbHBIX MATOTCHOB KaK Pe3yIbTaT CAMOMOTHYECKHX OTHOIICHUN. [Tapa3uTusm kak
00pa3 *u3HU cUMOMOHTOB. [laToreHHpie OakTepuu, OOIIME I YeTIOBEKa U pacTeHUi. TexHOreHHas
04YaroBOCTh MH(PEKIIMOHHBIX O0Jie3HEeNH. baKTepnOHOCUTENBCTBO KaK KPUTEPHM 3KOJIOTHUYECKOTO PUCKa
HaceseHus. Buasl uMMyHHTETa K BO30YIUTENIM HHGEKIIMOHHBIX 3a00JIeBaHUH.
IIpynunHBl BOSHUKHOBEHMS CPEAU MUKPOOPTaHU3MOB MHOXKECTBEHHO! JICKAPCTBEHHON YCTOMYUBOCTH U
BO3MO>KHBIE ITYTHU MPEOJI0JIEHUS TPOOIIEMBI.
[TonsiTHe OGMoIOrHYEeCcKO Yrpo3bl U MpoOIeMbl OnoOe30macHOCTH. TakTHKa U cTpaTerus 00pbObI C
pacrnpocTpaHeHHeM OMOJIOTUYECKUX YIPO3 HOBOTO ThicsueneTus. KoHBeHIMs 0 3arpeTe 0aKTepHoIorHieckoro
opy>kus. Mepsl 1o MPEAOTBPAILEHUIO €r0 MTPOU3BOJCTBA M pACIIPOCTpaHeHus. buoreppopusm u
arpoTeppoOpHU3M: BO3MOKHBIE OOBEKTHI IIOPAKEHUS U CTIOCOOBI IIPOTUBOICHCTBHS.
Pa3paboTka HOBBIX CpeaCcTB MPO(PIIAKTUKH OMACHBIX MH(PEKIIMOHHBIX 3a00neBannii. MeToapl 3¢ (HEeKTHBHOTO
1 OBICTPOTO OOHAPYKEHHS BO30YIUTENICH OMACHBIX MHPEKIIMOHHBIX 3a00JICBaHUM.
MonekynsipHO-0HOTOTUYECKUE KOHCTPYKIIHH TSI IETOKCUKAIIUN TaTOTeHOB. BHeIpeHne HoBeHmnx
KOMITBIOTEPHBIX TEXHOJIOTUN B METUIIMHY, MUKPOOHOJIOTHIO U Pa3padoTKa Ha UX OCHOBE TMATHOCTHYECKHIX
cucteM 3kcrnpeccHoro ananu3a JIHK maroreHHoro MmukpoopranuzMa (HaHOTCHHAs! TEXHOJIOTHSA).



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. UBmmmna U. b.,Kpuopyuko A. B.,Kyrokuna M. C. buopasznooOpasue u cucreMaTuka
MHUKpPOOPTaHU3MOB:y4eOHO€ TOCOOHE ISl CTYACHTOB, 00YUYaIONINXCs M0 HAMIPABJICHUIO MTOATOTOBKH 0akajiaBpoOB
"buonorus"/U. b. Usmmuna, A. B. Kpusopyuko, M. C. Kytokuna.-Ilepmp:I'TTHIY,2019, ISBN 978-5-7944-
3421-7.-304. https://elis.psu.ru/node/629492

2. Muxkpobuonorus. Yacts 1. Ilpokapuorndeckas kierka.YuebHoe nocodue.-Mocka:IIpomerteir, MockoBckuit
MeJarorn4ecKuil rocyqapcTBeHHbIN yHuBepcuteT,2013. Mukpobuonorus. Yacts 1. [Ipokapuotudeckas
kietka/Kypanosa H. I'..-2013.-108, ISBN 978-5-7042-2459-4 http://www.iprbookshop.ru/24002

JlonmosiHUTEIBHAS

1. Ty3oBa, P. B. MonekynsipHO-reHeTH4eCKHE MEXaHU3Mbl BOJIIOIMHA OPraHUYeCKOro Mupa. I'enernueckas u
KJIeTO4Hasi MHKeHepus : MoHorpadus / P. B. Ty3oBa, H. A. KoBaneB. — MuHnck : benopycckas Hayka, 2010. —
395 c. — ISBN 978-985-08-1186-8. — Tekcrt : 31eKTpoHHbIH // D1eKTpoHHO-010InoTeuHast cuctema [IPR
BOOKS : [caiiT]. http://www.iprbookshop.ru/10115

2. Makcumoga 1O. I'.,MakcumoB A. FO. buopecypcsl u 6norexaonoruu. OCHOBBI OMOTEXHOJIOTHH:y4eOHOe
nocoOue JUIst CTyJICHTOB, 00YyYaOLIHXCS 110 HAIIPABICHHIO MOATOTOBKH OakanaBpoB "buonorus"/10. I'.
Maxkcumona, A. FO. Makcumos.-ITepmp: IITHNY,2019, ISBN 978-5-7944-3298-5.-1031.-bubauorp.: c. 101-103
https://elis.psu.ru/node/592372

3. lnerens I'. T'. Uctopust MukpoOuonoruu:[yuedHoe nocodue] : meperoy ¢ Hemerkoro/I'. I'. llnerens ; mep.
T. I'. Mupuunk ; aBT. npeauci. JI. B. Kanakyuxuii.-Mocksa:W3narensctso JIKI,2008, ISBN 978-5-382-00568-
3.-304.-bubnuorp.: c. 271-272

4. HetpycoB A. W. BBenenue B OMOTEXHOIOTHIO: YYEOHUK SISl CTYJICHTOB BYy30B, 00yJaronuXxcs Mo
HarpaBieHuto "buonorusa" u cmexHbiM HanpaBieHusm/A. Y. HetpycoB.-MockBa:M3aaTenbekuit ieHTp
Axanemus,2014, ISBN 978-5-4468-0345-3.-288.-bubauorp.: c. 277



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://lomonosov-fund.ru/enc/ru/encyclopedia:0130:article Vicropus pa3Butrus MEKpOOHOIOTHH

www.iegmcol.ru Caiit PernonanpHoi npouiaInpoBaHHON KOJUIEKIIUU aTKaHOTPO(HBIX MUKPOOPTaHU3MOB

http://www.allvet.ru/knowledge base/microbiology/istoriya-razvitiya-mikrobiologii.php VcTtopus
MHUKPOOHOJIOTHH

http://www.pasteur.fr/en/english.html Uuctutyt Ilactepa

http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi Caiit NCBI, paznen Taxonomy

http://microbiologu.ru/obschaya-mikrobiologiya/regulyatsiya-metabolizma/2.html udopmarus no
peryssiuuu Metadbonusma

http://microbiologu.ru/obschaya-mikrobiologiya/tipyi-brozheniya/2.html udopmarus no Tunam
OposkeHus

www.molbiol.ru Mertonb! 1 cipaBouHast ”HGOpMAIHS IO MOJIEKYJISIPHON OHOIOTHN

http://nsau.edu.ru/images/vetfac/images/ebooks/microbiology/stu/ecologia.htm Dxonorus 6akrepuit

http://meduniver.com/Medical/Microbiology/ Menununckas MUKpOOHOJIOTUS

10. Ilepeyenb HHGOPMAITMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX MPH OCYIIeCTBJIEHUH
00pa30BaTeJIbHOI0 MPOLECcCa MO IUCUUILIHHE

OO6pa3zoBaTeNBHBIN MPOIIECC MO TUCHUTIITHHE MHUKPOOHOJIOTrHsl TIPEANOIIAraeT UCIIOIb30BAHHUE CIEAYIOIIETO
MIPOTPaAMMHOTO oOecrieueH s 1 MHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
[IpEe3EHTAllMOHHBIE MaTepHaIbl (Caiabl IO TeEMaM JIEKIIMOHHBIX U MIPAKTUYECKUX 3aHATUN);
JOCTYI B pexxuMe on-line B DnekTpoHHyto Oubnuoreunyto cucremy (3bC)
JOCTYI B 3JICKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEeIbHON Cpely YHUBEPCUTETA.

[lepeuenp HEOOXOAUMOTO JTMLIEH3UOHHOTO U (UJIM) CBOOOTHO PACHPOCTPAHIEMOr0 IPOrpPaMMHOIO
o0ecrie4yeHus:

1) opucHbIi makeT NPUIOKEHHUH (TEKCTOBBINA MIPOIIECCOP, MPOTPaMMa ISl TOATOTOBKH 3IEKTPOHHBIX
MPE3CHTAIINN );

2) mporpaMMa JeMOHCTPAIMH BUACOMATEPUAIOB (TIPOUTPHIBATEH);

3) npuiioKeHue, MO3BOJISAIONIEe TPOCMATPUBATh M BOCTIPOM3BOINTh MeanakoHTeHT PDF-daiinos;

4) mporpaMMsl JUIsl IPOCMOTpPA U PelaKTUPOBAHUS LU(POBBIX U300PAKEHUM;

5) mporpamMMsl JyIsl IPOCMOTpa U penaktupoBanus DjVu-daiinos.

JlMcuuIuinHa He IpeyCcMaTpPUBAET UCIIOJIb30BaHUE CIEIMATH3UPOBAHHOTO MTPOrPAMMHOT0 00€CTIeUeHHUS

IIpu ocBOCHMM MaTepUala U BIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu QUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHATHI B PEXKMME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe?,eHTaHI/H\/’I, ayJIuo- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMEBIC 3a/IaHN,
3aJJaHus JJI COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoOLECcca 0 AUCHHUILIMHE

Jlnis mpoBeieHNs IEKIIMOHHBIX 3aHATHII HE0OX01MMa yueOHas ayAUTOpUs, OCHAIIIEHHAs CTIeHaTn3uPOBaHHOM
Me0elnblo, IEMOHCTPALIMOHHBIM 000pyA0BaHNEM (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM



MPOrpaMMHBIM OOecTieueHuEM, MEJIOBOH (1) UIIM MapKEepPHOH JOCKOM.

Jliig mpoBeieHUs] MPAaKTUYECKUX 3aHATHI HeoOxoiuMa yueOHas ayIuTOpys, OCHAIIICHHAsI CIIEUATN3UPOBAHHOM
MeO0ebIo, IEMOHCTPAIIMOHHBIM 000pyI0BaHUEM (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIINM
IIPOrpaMMHBIM OOecTieyeHueM, MEJIOBOM (M) MIIM MapKEpPHOM JOCKOM.

Jlst camocTosiTeTbHOM paboThl HeoOxoauMbl momenieHuss Hayunoi 6ubmmortexku [ITHUY . [Tomemmenus
Hayunoit 6ubnuorexu I[I'HNUY, obecieunBaroT 4OCTYM K JOKAJIBHOMN U INI00ATBHOM CETSAM.

Jlig mpoBeIeHUsT MEPONPUATUI TEKYILEr0 KOHTPOJIA U IPOMEKYTOUHOM aTTECTAllMH, TPYNIIOBbIX U
WH/IMBUYaIbHBIX KOHCYJbTAlMN He0OXouMa yueOHas ay IUTOpHs, OCHAILIEHHAs CHeIIMATN3UPOBAHHOM
Me0eblo, IEMOHCTPAIMOHHBIM 000py10BaHUEM (TIPOEKTOP, SIKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIINUM
IIPOrpaMMHBIM OOecrieueHHEeM, MEJIOBOH (1) MM MapKepHON JTOCKOM.

[Tomemenust Hayunoi 6uommotexku [ITHUY mist oGecnieuerHust caMOCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMITBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbBIN 3aJ1 TYMaHUTAPHOU JIUTEPATypPhl, KOpIL 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEpPAMHU C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPaMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opynosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTaHOBIICHHBIE B IOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maket Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
MuxpoouoJsiorus

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IK.1

Baageer pyHaaMeHTANIbHBIMY 3HAHUSIMU B 00J1aCTH OMOJIOTHYECKUX HAYK B 00beMe,
JAOCTATOYHOM /IJISl PellICHUsI HAYYHO-MCCIIeJ0BATEeIbCKUX 3a/1a4

Nupukarop IliianupyemMblie pe3yabTaThl Kpurepun oueHuBanus pe3yJibTaToB
o0yueHust o0y4eHust
K.1 B pesynbraTe ocBoeHUs HeynosiierBopureJ
Brnageer JMCIUILIMHBL acCpadT qoJpkeH | He 3HaeT ucTopHio pa3BUTUS MUKPOOUOIOTUU
(byHIaMeHTaITbHBIMU 3HATh UCTOPUIO PA3BUTHUS KaK MpeaMeTa, COBpEMEHHBIE MTPOOIEeMbI

3HAaHUAMH B 00JIacTU
OMOJIOrMYECKUX HAYK B
00BeEME, TOCTATOYHOM
JUTSL pEIICHUST HAyYHO-
HCCIIEIOBATEIbCKHIX
3a1a4

MI/IKpO6I/IOJIOFI/II/I KakK Mmpeamera,
COBpPEMEHHBIE MTPOOIIEMBbI
CHCTEMaTHKH MUKPOOPTIaHNU3MOB,
MOP(OJIOTHYECKOE U CTPYKTYPHOE
pa3HooOpa3ue MUKPOOPTaHU3MOB,
0COOEHHOCTH F€HETUKU U
9KOJIOTUM MUKPOOPTaHU3MOB B
o0beme, JOCTaTOYHOM JIJISI
CaMOCTOSATENIFHOTO PEIICHUS
Hay4HO-HMCCIIE0BATEIbCKUX
3agad. Bimanets B MeTogamMu
KYJIbTUBUPOBAHUS
MHUKPOOPraHU3MOB U
XapPaKTCPUCTHKU UX
MeTabonu3ma. YMeTb paboTath ¢
MHUKPOOpPraHU3MamH, B T.4.
MaTOr¢HHLIMU, BUPpYyCaMU U
HU3LIUMHU DyKapUOTaMU.

CUCTEMAaTUKH MUKPOOPIaHU3MOB,
Mopooruueckoe u CTpyKTypHOE
pa3HOO00pa3ue MUKPOOPraHU3MOB, OCOOCHHOCTH
IFCHCTUKH 1 SKOJIOT'MU MUKPOOPraHu3MOB. He
BJIaACCT MCTOAaMU KYJIbTUBUPOBAHUA
MHUKPOOPraHU3MOB U XapaKTEPUCTUKHA UX
Metabonusma. He ymeer paborats ¢
MHUKPOOpTaHu3MaMiu, B T.4. IATOI'CHHbBIMH,
BUPYCaMU U HU3IIUMHU DyKapUOTAMU.

YaoBaerBopuTeabH
[Toxa3biBaeT pa3po3HEHHBIE 3HAHUS TI0 UCTOPUHU
Pa3BUTHI MUKPOOHOJIOTHU KaK IPEMETa,
COBpPCMCHHBIM HpO6JIeMaM CUCTEMATUKU
MUKPOOPTaHU3MOB, MOP(HOIOTUYECKOMY U
CTPYKTYPHOMY Pa3HOOOpa3uio
MHUKpPOOPTaHU3MOB, 0COOCHHOCTSIM T€HETUKU U
HKOJIOTMH MUKPOOPTaHU3MOB. YacTHUHO
BJIa/IEET METOJJaMU KYyJIbTUBUPOBAHUS
MUKpPOOPTaHU3MOB U XapaKTEPUCTUKU UX
MeTtabosm3ma. YacTnaHo ymeeT paboTaTh ¢
MHUKPOOpTraHu3MaMiu, B T.4. IATOI'CHHBIMU,
BUpYyCaMH U HU3IINMHU 3YKapHOTaAMU.

Xopouo

YacTuyHO 3HAET UCTOPHIO PA3BUTHS
MI/IKp06I/IOJ'IOFI/II/I Kak 1nmpeamMeTa, COBpEMCHHBIC
HpO6J'ICMI)I CUCTCMATHKU MHUKPOOPTaHU3MOB,
MOP(OJIOTHUECKOE U CTPYKTYpPHOE
pa3zHo00pa3ue MUKPOOPraHU3MOB, OCOOCHHOCTH
TFCHCTUKHU U 3KOJIOTHUU MUKPOOPraHU3MOB B
o0beMe, T0CTaTOYHOM JUIsl peIlIeHHsI HayYHO-
UCCIIeIOBATEeNbCKUX 3a7a4. Bianeer merogamu
KyJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB H
XapaKTePUCTHKHU UX MeTabon3Ma. YMeeT




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
paboTaTh ¢ MUKPOOPTaHU3MaMH, B T.H.
MaTOr€HHBIMU, BUPYyCaMU U HU3LIUMU
yKapuOTaMH.

OT1an4yHO
3HaeT UCTOPUIO PA3BUTHUS MUKPOOHOJIOTHH KaK

npeaMeTa, COBPEMEHHBIE TPOOIIEMBI
CHCTEeMaTHKH MUKPOOPTaHU3MOB,
MOP(]OJIIOTHYECKOE H CTPYKTYPHOE
pa3Ho00pa3re MUKPOOPraHU3MOB, OCOOCHHOCTH
T€HETHKH ¥ DKOJIOTHH MUKPOOPTaHH3MOB B
o0beMe, JOCTaTOYHOM JJIsl CAMOCTOSITEIIEHOTO
peIICHHs] HayYHO-MCCIICIOBATEIbCKUX 3a/1a4.
Buiageer B moaHOM 00BeMe METOIaMU
KYJbTHBUPOBAHHUA MUKPOOPIraHU3MOB U
XapaKTEPUCTUKU MX MeTaboIn3Ma. YMeer
CaMOCTOSITENIHO PaboTaTh C
MHUKpPOOpTaHu3MaMiu, B T.4. IAaTOI'CHHbIMH,
BUpPYCaMU U HU3LIMMHU 3yKapUOTaAMHU.

OuenovHsble cpeacTraa
CxeMa nocTaBkd : bazoBasg

Bujx MeponpusiTusi NpoMeKyTOYHOM aTTecTAlMu : DK3aMeH

Cnocod NMPOBEACHUA MEPOIIPUATHUS l'[pOMe)KyTO‘lHOﬁ aTrrectanuy : IlucbMeHHOE KOHTPOJIbHOC

MEpPOIIPUATHE

IIpopoKuTEIbHOCTH MPOBEICHUSI MEPONPUATHS IPOMEKYTOYHOM ATTECTALMH :

60

Iloka3zaTeu OlleHUBAHUSA

OtcyrcTBue 3HaHuil. He 3HaeT ocHOB AucUUIIIMHBL. OTCYTCTBUE YMEHUI.
OTCyTCTBUE HABBIKOB.

Hey}IOBﬂeTBOPI/ITeH

Hannune o01mux, HECTPYKTYpUPOBAHHBIX 3HaHUI 00 OCHOBHBIX HAyYHBIX
JOCTIKEHUSIX B 00JIaCTH MUKpOOHOIorun. YacTuuHo chopMupoOBaHbl YMEHHS
KPUTUYECKH aHAJIM3UPOBATh COBPEMEHHBIE ITOJIOKEHUS U HOBBIC UJICH B
MHUKPOOMOJIOTUH, JaBaTh UM OHTOJIOIMYECKYIO, METO/I0JIOTHYECKYIO U
NPUKITAIHYIO OIIEHKY, BBIACISTH TI1aBHOE, TEHEPUPOBATh HOBBIC HJICH NIPU
PELICHUH NCCIIeIOBATENILCKUX M MPAKTHYECKUX 33/1a4 (B TOM YHCIIE B
MEKANCIMIUTMHAPHBIX 00JIACTAX), CTABUTH LIEJIH U OTPEIENIATh TyTH UX
JOCTHXEHUS B IIporecce NpodecCHoHaIbHON AeATeTbHOCTH.

®parMeHTapHOE MPUMEHEHUE METOIOB TEOPETUIECKOTO aHAIM3a HAyYHBIX
TIOJIOKEHUH MUKPOOHOJIOTHH.

YaoBieTBOpUTEIBH

B nenom chopmMupoBaHHbIE, CHCTEMHO OpraHU30BaHHbIC 3HAHUS O COBPEMEHHBIX
HAYYHBIX JOCTH)KEHUSAX B 00JIaCTH MUKPOOMOJIOTHH, OJJHAKO COZIEepKaIlie

Xopowo




oTnenbHbIe Tpobensl. OTCyTCTBUE TPYOBIX OMIMOOK B MOHUMAaHUK MaTepuana. B Xopomio

IIeJIOM YCIIEUIHbIe, C HE3HAYUTEILHBIMHI HEIOCTATKAMH, YMEHHS KPUTHUECKH
aHAIN3UPOBATh COBPEMECHHBIE TTOJIOKEHHUS M HOBBIE HJICH B MUKPOOHOJIOTHH,
JIaBaTh UM OHTOJIOTHYECKYIO, METOAOJIOTHUECKYIO M MIPUKIAJHYIO OIICHKY,
BBIJICJIATH TJIABHOE, TEHEPHPOBATH HOBBIC UACH NIPU PEIICHUU
MCCIIEIOBATEILCKUX U MPAKTHUECKUX 33724 (B TOM YHCIIE B
MEXTUCIUTUTMHAPHBIX 00JIACTSIX), CTABUTH SN M ONPEACIISATH ITyTH X
JOCTHXEHUS B Ipolecce NpodeccHoHaIbHON AeATeIbHOCTH.

B nienom ycnenisoe, ¢ OTAETbHBIME HECYIIIECTBEHHBIMU HEJTOCTATKaMH,
NPUMEHEHHE METO/I0B TEOPETHUECKOTO aHAJIN3a HAYYHBIX TOJI0KEHUH
MHUKPOOHOJIOTHH.

Bmoonne C(l)OpMI/IpOBaHHLIe, CUCTCMHO OpPraHU30BAHHBIC 3HAHUS O COBPEMCHHBIX OT1in4yHO

HAYYHBIX JOCTHKEHHSX B 00JIACTH MUKPOOHOJIOTHH.

VYcnenHo 1 cCUCTEMAaTHYECKU IPUMEHSIEMbIE YMEHUSI KPUTHYECKU aHAIM3UPOBaTh
COBpEMEHHBIE TIOJIOKEHHUS U HOBBIE HJIeW B MUKPOOUOJIOTHH, 1aBaTh UM
OHTOJIOTHYECKYI0, METOJOJIOTMYECKYIO ¥ MPUKIIAIHYIO OLEHKY, BBLACIATh
IJIABHOE, TEHEPUPOBATh HOBBIE UJIEH NPU PEIICHUH UCCIEI0BATENbCKUX U
MPAKTUYECKUX 3a7a4 (B TOM YHCIE B MEKIUCIUIUIMHAPHBIX 00JIaCTSIX), CTABUTD
LIEJIU U OTIPEAEIIATh IYTH UX JOCTUKEHHUS B Ipoliecce NpodhecCuoHaIbHOM
JIeSITEIIbHOCTH.

VYcenenHoe ¥ cucTeMaTH4eCKOe IPUMEHEHNE METOI0B TEOPETUUECKOTO aHAIM3a
HAyYHBIX MOJI0KEHUI MUKPOOHOIOTHH.

HepequL BOITIPOCOB /I NPOBCACHUSA l'[pOMG)KyTO'—IHOﬁ aTrecTranumu

IlepedeHb KOHTPOIBHBIX BOIIPOCOB

O 0 1 N LD &~ W N —

. HazoBuTe rpynmsl opraHu3MoB, OTHOCSIITUXCSI K 00bEKTaM MUKPOOHOJIOTHH?

. Kakoe MecTo 3aHnMaeT MUKpOOHOIIOTHS B CUCTEME OMOIOTUYECKUX TUCIUTUTHH?

. KakoBa posib MUKpPOOPTaHHU3MOB B TIPUPOJIE U JACSITSIBHOCTH YeIOBEKa?

. HazoBute Hanbosee BaxHbIC OTKPHITHS B HCTOPUUA MUKpOOUOIOTHN?

. [To xkakuM OCHOBHBIM HAMPABIICHUSIM Pa3BUBACTCS MUKPOOHUOJIOTHS B HACTOAIIEE BpeMsi?

. [Touemy TepMuH “MUKpOOpraHU3M’’ HE UMEET TAKCOHOMHUYECKOTO CMbIcia?

. Uto moHUMAIOT Mo/ Kiaccu(ukamend 1 CHCTeMaTHKON OMOJIOTHYECKUX 0OBEKTOB?

. YTo TaKoe ecTeCTBEHHAs CHCTEMaTHKa?

. [Touemy MUKpOOpraHU3MBI HE YAACTCS KIACCH(PUIIUPOBATH TOJBKO MO UX MOP(OTOTUUECKIM

XapaKTepUCTUKaM?

10. Kakue rpynnsl MUKpOOPraHU3MOB BXOZST B cocTaB jomeHa Eukarya?

11. B kakue 1oMeHbl 00bEIMHEHBI TPOKAPHUOTHYECKIUE MUKPOOPTaHU3MBbI?

12. HazoBuTe uepThl CXO/ICTBA M PA3IMUUi apXxeu u OakTepuii? Apxer u sykapuii?

13. HazoBuTe NpuHIUNHAIIbHBIE OTJIMYKS KIETOYHON OpraHu3aluy 3yKapuoT U MPOKAPHUOT.

14. Kak ¢ pa3BuTHEM OMOJIOTUN MEHSUIMCH MPEACTABICHUS O TEHETUYECKOM arlrapare MpoKapuot?
15. Kakue opranu3Mel OTHOCSTCA K IPOTE0OAKTEpHSIM?

16. Ilpoananu3upyiite pa3inyus B CTPOCHUU KJIETOUHBIX CTEHOK IPaMIIONIOKHUTEIbHBIX U TPaMOTPULIATEIbHBIX
MUKpPOOPTaHU3MOB.

17. Kakue Kj1eToYHbIe CTEHKH XapaKTePHBI I apXe?

18. B yem cX0/ACTBO U pa3nuuue B CTPOSHUH U (QYHKIMAX HUTOMIazMaTudeckoir memOpans! (LIIIM) u
BHEUIHEW MeMOpaHbl rpaMOTPHULIATEIbHBIX MUKPOOPTaHU3MOB?




19. TlepeuricnuTe BKIIOYEHUS U 3allacHbIE BEIIECTBA, MIPUCYIIHE MUKpOOprann3MaMm. Ha3oBruTe MX OCHOBHBIE
byHKIHN.

20. Ha3oBuUTE MOBEPXHOCTHBIE CTPYKTYPHI KIETOK MUKPOOPTaHU3MOB, OTBETCTBEHHBIE 32 JIBYKEHUE U
IpUKperneHue kK cyocTpaty. Kakue emie (pyHKIIMU MOTYT BBIIIOJIHATD 3TH CTPYKTYpPhI?

21. I[Touemy nokosimuecs: GopMbl TPOKAPHOT 00JIaIAI0T 3HAYMTEIILHONH YCTOMYMBOCTHIO BO BHEIIIHEH cpese?
22. Ilepeuncnute criocoObl pa3MHOKEHHUS Y TPOKAPHOT.

23. B dem ompezensercs pojib BATAMUHOB B MeTab0IM3Me MUKPOOPTaHU3MOB?

24. Kak xoppenupyeT MOp(hoIoTusi ¢ XUMUYECKOi (yHKIMEeH y GakTepuii?

25. Ha xakue TpyMIibl MOAPA3AEISIIOTCS MUKPOOPTaHU3MBI 110 OTHOIIIEHHUIO K KOJTMYECTBY U KaUeCTBY
MUTATEIILHOTO CyOCTpaTa B cpesie OOuTaHwus?

26. Ha3zoBuTe TUITBI MUTAHUS MUKPOOPTaHU3MOB. CpaBHUTE BO3MOKHOCTH MUKPOOPTAHU3MOB U BBICIIIUX
OpraHU3MOB B 3TOM OTHOILEHUHU.

27. HazoBUTE NpUYMHBI BOSHUKHOBEHHUS CPEU MUKPOOPTaHW3MOB MHOKECTBEHHOM JIEKapCTBEHHOM
YCTOMYUBOCTH.

28. Ha xakue Tpymiibl JeisITCs MUKPOOPTaHU3MbI [0 OTHOLIEHUIO K TEMIIEPATYPHBIM MIpe/iejiaM U YeM OHU
pa3nuyaTcs MEXIy co00ii?

29. Yem 00yCIOBICHO TOKCHYECKOE ACHCTBUE KUCIOPOa HA MUKPOOPTaHU3MBI?

30. HazoBuTte 0c0O€HHOCTH raJIoQHIBHBIX MUKPOOPTaHU3MOB.

31. B yem otnuyme 3HEpreTUKH POTOTPOPHBIX U XeMOTPODHBIX OPTaHU3MOB?

32. MoxeT 11 XeMOTpO(HBII OpraHu3M pa3BUBATHCS B M0JIE TEPMOAMHAMUYECKON YCTOHUYMBOCTH cyOcTpara
peakuun?

33. B kakux ciiydasx, OMUChIBas OaKTEpUATbHYIO KYJIbTYPY, MOKHO OTPaHUYUTHCS aHATTU30M KJIETKH, a B
KaKUX — MOMYJISIIUN?

34. Yto nomKHO MPHUCYTCTBOBATH B Cpesie, YTOOBI KyJIbTypa pociia?

35. Uem oTiinyaroTCsl HEMPEPbIBHBIE KYJIbTYPhl MUKPOOPTaHU3MOB, (PYHKIIMOHUPYIOLIUE B PEXKUME XeMOCTaTa
U TypOuocrara.

36. IlepeuncauTe OCHOBHBIE 3Tallbl KaTa00JIM3Ma IIIFOKO3bl Y MUKPOOpPraHu3MoB. B ueM ocobeHHoCcTH
KaTaboJin3Ma aHadpPOOHBIX OPraHU3MOB?

37. laiite onmpenenenue nporeccy opoxenus. [lepeuncnure Hanbosee N3BECTHBIC BUABI OPOKEHUS U TPYIIIIHI
MHUKPOOPTaHU3MOB, UX BBI3bIBAIOIIHE.

38. Uro Takoe rereporpodHas ¢pukcanus CO27?

39. IlepeuncnutTe OCHOBHBIE BU/Ibl aHA3POOHOT'O IbIXaHHs U HA30BUTE MUKPOOPTaHU3MBI, CLIOCOOHBIE
OCYIIIECTBIISATH TAaKOM Tporiecc?

40. Ha3zoBute cyOcTpaThl METAaHOT'€HE3a U MPOAHAIU3UPYHTE BOZMOKHOCTH METAaHOT'CHHBIX apXel B yCIOBUAX
KOHKYPEHLIUU C CyIb(paTpeaylupyoIIMI MUKPOOPTaHU3MaMHU.

41. CpaBHUTE MIPOLIECCHI ITOJIHOTO U HETIOJIHOTO OKUCIIeHUs cyocTpara. KakoBbl 0cOOEHHOCTH OKUCIIEHUS
OMOJIOrMYECKHUX MTOJIUMEPOB?

42. Tlepeuncnure TpynIbl XeMOIUTOABTOTPOGHBIX MUKPOOPTaHU3MOB.

43. CpaBHuTe rpynmnsl GOTOTPOPHBIX MUKPOOPTAHU3MOB IO OPTaHU3AINH (POTOCHHTETUUECKOTO anmapara u
MeTabOIMYECKUM BO3MOXKHOCTSIM.

44. Bo3MO>XHO JIM UCTIOJIb30BaHUE KJIETKOW SHEPIHH, HE CBI3aHHOW C IEPEHOCOM 3JIEKTpPOHA (MPOTOHA)?

45. KakoBa 3aBHCUMOCTb YHEPT€TUKH KJIETKH OT KOHIIEHTPAIH BEIIECTB B Ipupoie?

46. Kakue (pakTopbl OrpaHUUMBAIOT BO3MOXHOCTh UCIIOJIB30BaHUSI OPraHU3MOM PEaKlUi B KaUECTBE
SHEProJaroen?

47. Kak moaiepKuBarOTCs B KJIETKE YCIOBUS, 00ECIIEUMBAIOIINE €€ KUZHEIeATeTbHOCTh?

48. MoryT 11 oTnienbHble (EePMEHTHI XapaKTepru30BaTh MyTH 0OMeHa opranuzma?



49. Kak 3aBuCHUT cuHTE3 (pepMEHTA OT BHEITHUX YCIOBUN?

50. Bo3MO0kHO 11 prCcnIoco0IeHNE KIETKU K NCIOJIb30BaHUIO HOBOTO CyOCTpaTa, €CJIN y KIETKU HET
BHYTPEHHUX PE3E€PBOB?

51. Kak u xorja B Ki1eTKaX MUKpPOOPTaHU3MOB 00pa3yloTcs 3al1acHbIE BellecTBa?

52. KakoBo 3Ha4eHHE 3aMacHbIX BemecTB 1 portoTpodoB? s xemorpodon?

53. Kakoe 3HaueH#e uMeeT nporecc a3oThukcaum?

54. Ha3oBuTe OCHOBHBIE 3TaIbl CHHTE3a OMOJOTHYECKHX MOJIMMEPOB Y MUKPOOPTaHU3MOB.

55. KakoBbl OCHOBHBIE MPOIIECCH META0OIM3Ma a30Ta U CEPbl Y MUKPOOPTaHU3MOB?

56. KakoBo 3HaueHue MpOIECCOB PETYIIANNA MeTaboIU3Ma B )KU3HU KIETKU?

57. TlepeurcnuTe OCHOBHBIE CTIOCOOBI PETYJIISIIMH MUKPOOHOTO MeTabom3ma.

58. Kakoii cmoco0 perysisiun mo3BoJisieT ObICTPO MEHATh yTh MeTabonu3mMa’?

59. Yto moHUMAeETCs MOl TEPMUHAMU “TEHOTUN U “‘GpeHoTH’?

60. BO3MOXHO JI1 TIpEJICTaBUTh BOSHUKHOBEHHE T€HOMa HOBBIX OaKTepHid B BUE IMOCIEAOBATCIIbHBIX
MyTauun?

61. Kakue ¢hakTopsl BBI3BIBAIOT MyTaIlUU M B Y€M OCOOCHHOCTH (DEHOTUITUYECKOTO MPOSBICHUS MyTallUi y
MHUKpPOOPTraHu3MOB?

62. [lepeuncnure TUTIBI peKOMOWHAIIMK TEHETUYECKOTO MaTeprala y mpoKapHoT.

63. Kakoe 3HaueHHe HMEIOT KOMOMHATOPHBIE MPOLIECCH B TEHETUKE MUKPOOPTaHU3MOB?

64. KakoBo 3HaYCHUE OTTOPKECHHS UyKEPOTHON reHeTHIECKON HH(OPMAITUH JTs CYIIIECTBOBAHMSI BUIOB?
65. meercs nu npsimasi CBSI3b MEXKAY YUCIIOM MyTalui U BpeMeHeM?

66. C kakuMH MpU3HAKaMH KOPpETUpyeT puOOCOMAIIbHBIN ammapar?

67. MoXHO paccMaTpuBaTh T€HOM OakTepuil KaKk MO3aWKy CBOMCTB MJIM K€ KaK Psiji OCIIeI0BATEIbHbIX
npuoOpeTeHuil, 1 KakuM 00pa3oM MOTJIM TaKUE paclpeieIeHUs BOSHUKHYTh?

68. OxapakTepu3syire OMOIOTHUECKUE OCOOCHHOCTH CTPOCHHUSI BUPYCOB.

69. Uto siBnsieTCs IEPBOCTENIEHHBIM ISl IOHUMAaHUS AESITEIbHOCTH MUKPOOPTaHW3MOB B UX Cpelie OOUTaHuUs,
a 4TO BTOPOCTEIICHHBIM?

70. IIpoananu3upyiTe ABE CTPATETHH PENPOAYKIINU OakTeprodaros.

71. Yto nmoHMMAaeETcs O] TEPMUHOM “Tipodar’?

72. HazoBuTE OCOOEHHOCTH MHAYLIUOEIBHBIX U KPUIITUYECKUX MPOQaros.

73. HazoBute npezacTraBuTeneil IPOMBIIUIEHHO UCIOIb3YEMBIX U MATOT€HHBIX OaKTEpUi, COAEpIKaIINX
npodaru.

74. OxapaxkTepu3yiTe 1Ba TUIAa TPAHCIYKIMH — OOLIYIO U CHIEIHMATM3UPOBAHHYIO.

75. Yto siBnsieTcst CyObCcTpaToOM OOIIIEH U CTICIMAIM3UPOBAHHON TPAHCIYKITUN?

76. Ilepeurcnure OCHOBHbIE OMOJIOrMYECKHE OCOOCHHOCTH HU3IINX 3YKAapUOTOB-IIPOTUCTOB.

77. OxapakTepusyiTe NoHsATHE ParoTpopuu.

78. IIpoananu3upyiite posib HU3IINX 3YKApUOT B PYHKLIMOHUPOBAHUH OHOC(hEpHI.

79. HazoBute Haubosee pacpoCTpaHEHHbIE IPUEMBI M METO/1bI MUKOJIOTHYECKUX MCCIIET0BAaHUM.

80. OmnumTe rpulbl Pa3IMYHOTO TAKCOHOMUYECKOTO MPOUCXOKACHHUS, SBIISIOMINXCS OJJHUM U3
CYILIECTBEHHBIX 3B€HBEB IKOJIOTMUECKUX HMIL, CBA3aHHBIX C IOBPEXKJAECHUEM MaTEpUaJIOB.

81. [lepeuncinTe OCHOBHBIE METO/IBI HCCIEAOBAHUS B SKOJIOTMH MUKPOOPTaHU3MOB.

82. Uro sBisieTcs IEpBOCTENIEHHBIM ISl IOHUMAaHMS 1€ATE€IbHOCTH MUKPOOPTraHU3MOB B UX cpesie 0OuTaHus,
a 4TO BTOPOCTENICHHBIM?

83. [Ipoananu3upyiTe OCHOBHBIE JOCTOMHCTBA U HEJOCTATKU U3BECTHBIX METOJIOB OIPEIEICHHS KOJUUYECTBA
KJIETOK MHUKPOOPTaHU3MOB.

84. Kak naeHTHUIMPOBATh TOYBEHHBIE OaKTepuH 0€3 BBIICICHUST B YHCTYIO Ja00OpaTOPHYIO KYJIbTYpY,
MIPUMEHSISI MOJIEKYJISIPHBIE METObI?



85. Ha3zoBute Hanboee pacnpocTpaHEHHBIE THITBI B3aMMOOTHOIIEHUH MUKPOOPTaHU3MOB JIPYT C APYTOM.
[TpuBenuTe MpUMEPHI CHHTPO(PHBIX ACCOLUAITHA.

86. OnuimTe MyTyaaTUCTHYECKUE U MTapasuTHUECKUe CUMOMO3bI C yHaCTHEM MUKPOOPTaHU3MOB.

87. Uto Takoe SKOJIOrHyecKas CTpaTerus U Kak NoApa3AessioTCsd MUKPOOPTaHU3MbI IO OTHOLIEHUIO K TOMY
MOKa3aTelto?

88. 1o cTpaTerusim pocta K KakoMy THITy (r-cTparterd, K-ctparern) MoryT ObITh OTHECEHBI JIA0OpaTOpHBIE
YHCThIe OaKTepHalIbHbIE KYJIbTYPhI?

89. OmnummTe poiib TeTepoTpodoB U aBTOTPO(OB B KAKIOM U3 OCHOBHBIX IIMKJIOB JIEMEHTOB (yTiepoa,
a30Ta, cepbl) Ha 3emIie.

90. Uto 0003Ha4aIOT TEPMUHBI “NApa3sUTU3M’’ U “TIaTOr€HHOCTH MUKPOOPTaHHU3MOB?

91. OxapakTepusyiTe TUIBI Mapa3uTU3Ma MUKPOOPTaHU3MOB.

92. Ha3oBuTe NpUUMHbl BOSHUKHOBEHMSI CPEAN MUKPOOPIaHU3MOB MHOXKECTBEHHOM JIEKAPCTBEHHOM
YCTOMYHBOCTH.

93. HazoBure MeTobl 00HAPYKEHUS] HEKYJIbTUBUPYEMBIX (POPM MUKPOOPTaHU3MOB.

94. OnuiuTe MyTyaJTuCTUUYECKHE U MTapa3uTHYeCKie CUMONO3bI C yUaCTUEM MUKPOOPTaHU3MOB.

95. Onumute peHOMEH HeKYJIbTUBUPYEMOTO COCTOSIHUS OaKTepuil B KaueCTBE aalTUBHON CTpaTeTuu
BBDKMBAHMS TATOT€HHBIX MUKPOOPTraHU3MOB BO BHEIIIHEH Cpeie.

96. OxapakTepu3yiTe METO/IbI IETOKCUKAIIUHU MTaTOT€HOB.

97. Jlebpununiys moHATHH “‘OHOTIOTHYECKas yrpo3a”, “Ormo0e30MmacHOCTh”’, “OnoTeppopusm’, “arporeppopusm’.



