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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CrocobeH ocCymecTBIsATh TOWCK, KPUTUYECKHUW aHalu3 W CHUHTE3 HaydyHOW HWHQOpMmanuu B
COOTBETCTBHUH C HAIPaBJICHUEM IOATOTOBKU

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIbHOCTH B
chepe: 01 ObpazoBanne u Hayka (B cdepax: oOpa3oBaHUS; HAyYHBIX HCCIEAOBAHHMN YXUBOW IMPUPOIHI,
HAy4YHbIX MCCJIEIOBaHUI C HCIIOJIIb30BaHUEM OHMOJIOTMUECKHX CUCTEM B XO3SHCTBEHHBIX M METUIIMHCKUX
LeJsIX, B LEJIAX OXPaHbl IPUPOJIBI)

1.4 B pe3ynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE
(hyHKUMY / TPYAOBBIC
(GbyHKUMY / TPYyZOBBIC HITH
npohecCHOHATTLHBIC
JeUcTBUs (IPU HATUYUU
npodcranaapra)

Kox u HauMeHoBanue
komreTeHIIm OI'OC BO,
HEeOOXOAUMOM I
(hopMHUPOBAHUS TPYOBOTO
Win podecCHOHATBHOTO
JeHCTBHS

I/IH,I[I/IKaTopLI JOCTHXXCHUSA KOMHCTGHHI/If/’I

[IK-1 Cnocoben
OCYIIECTBIISITH TIOWCK,
KPUTHYECKUHN aHAIIU3 U
CHUHTE3 Hay4YHOU
nHpopMaIm B
COOTBETCTBHH C
HalpaBJIeHUEM MOJTOTOBKU

Ucnonsayer 3HAHUS TEOPETHIECKIX OCHOB
MUKpPOOMOJIOTUH TSI U3yYEHUS JKU3HHU U CBOHCTB JKHUBBIX
00BEKTOB, UX HICHTU(UKAIINN ¥ KYTTUBUPOBAHUS

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-1 CrnocobeH oOCyIIeCTBIATh TOWUCK, KPUTHYECKUM aHaJIM3 W CHHTE3 HaydyHOU
nH(pOpMaIMU B COOTBETCTBUHU C HAIPaBICHUEM MTOJITOTOBKH

Ne
n/m

HanmenoBanmue
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

dopma oOyyeHus

Ounas
(cemectp)

213141617

1 |Bronorus
Pa3MHOXKECHHUS
BBICIINX pacTeHUI

2 |T'eneTnka 1 reHOMHUKA
MOMYJISIITUI

3 |I'eprieronorus

4 |Konnenuuu
COBPEMEHHOTO
€CTECTBO3HAHUS

5 [MeTonsl
HCCJICIOBAaHUH B
(husuonorun

6 |O3HakoMuTeabpHas
MpaKTHKA

7 |OCcHOBBEI OMOITUKHA

8 [ITameonTonorus




9 (ITemaroruka +

10 [ Terpanmomomorus +

11 ({®u3unonorud nuTaHusg +

12 |®uznonorus +
npodeccrnoHaTbHON
JeSITETIbHOCTH

13 |®rnopa u payna +
TamOoBCcKOH o0IacTn

14 (ILluTonorus u +
TUCTOJIOTUSA

15 [Dxonorus +
MHKPOOPTraHU3MOB

16 |9MOpuonorus +

2. Mecto nucuunimnabl B cTpykrype OIl 6akanaBpuara:

JucuuiuinHa «MUKpOOHOIOTHS» OTHOCUTCS K 4YacTH, (OpMHpYEeMOW y4JacTHUKaMH 0Opa30BaTeIbHBIX
oTHouleHu#, yuebHoro rutana OIl mo nanpasnenuto noaroroBku 06.03.01 - buonorwus.

HucrummHa « MUKpOOHOIOTHSY U3ydaeTcs B 3, 4 ceMecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM ITUCIUTUIHHEL: 8 3.e.

Ounas: 8 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 288
KonrakTHast pabora 84
Jlexuuu (Jlexuum) 28
[Tpaktuueckue (Ilpakt. pad.) 56
CamocrostensHas padota (CP) 168
OK3amMeH -
3auer 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0|0 ]|O
3 cemectp
1 Mukpob6uosnorus. [IpakTyeckas u
Ucrtopus, paznensr, | 4 6 | 12 nabopaTtopHas
METOIBI. pabora
2 Mopdosnorus u [IpakTnueckas u
(byHKIMOHATBHAS naboparopHas
CTpYyKTypa 4 |1 8 |16 pabora;
OakTepuaIbHON KontponbpHas
KJIETKH. pabora
3 IIuranue u poct IIpakTnueckas u
MUKpoopraiusmoB. | 4 | 6 | 16 naboparopHas
pabora




4 OHepreTudeckue IIpakTnueckas u
IIPOLIECCHI. naboparopHas
4 112 | 16 pabora;
KontponbpHas
pabora
4 cemectp
5 buocunreTnyeckue [IpakTyeckas u
MIPOIIECCHI. 2 | 6 |24 nabopaTtopHas
pabora
6 ITpuHIUIIBL KontponpHas
KJaccuukanun 2 - |28 pabora
MIPOKapUOTOB
7 PasnooGpasue u [IpakTyeckas u
CHUCTEMaTHKa 4 | 14 | 28 nabopaTtopHas
MHKPOOPTaHU3MOB. pabora
8 JleiictBue pakTopoB [IpakTuueckas u
BHEIIIHEH cpeibl Ha naboparopHas
MHUKPOOPTaHU3MBI. 4 | 4 |28 pabora;
Okonorus KontponpHas
MUKpPOOPTaHHU3MOB. pabora

Tema 1. Mukpoounosorusi. Ucropusi, pasaeini, Metoabl. (ITK-1)

Jlekumus.
Jlexmmst Nel. ictopus pa3sutusi Mukpoouosorun. [Ipenmer u 3apaqm MUKPOOHOJIOTHH, €€ MECTO M POJIb B
COBPEMEHHOU OMo0oruu. 3HaueHNe MUKPOOHOJIOTHH B HAPOTHOM XO3SMCTBE M MEAUITMHE. DTaIlbl Pa3BUTHS
Mukpoouonorun. OTKpeITHE MUKpOoOpraHu3MoB A.JleBenrykoM. Paboter ommcarensHoro nepuosa (P. I'yka,
KJILJL broddona, 1. Kanbsp ne Jlarypa, T. [lIsanna, ®@. Kroruunra). Hayunas nestensrocts JI. [lacTtepa,
€ro poiib B GOpMUPOBAHUH HAYKHU O (DYHKIMSIX MUKPOOPTa-HU3MOB M BOSHUKHOBEHUHU PA3IUYHBIX 00acTeit
Mukpoouonorun. 3HaueHue padot P. Koxa, M. beliepunka, A.®@nemunra, A Jle bapu.
Ponp oTeuecTBEHHBIX YYEHBIX B pPa3BUTUM HAayKM O MHMKpoopraHusMmax. Pa3BuTue oTedecTBEHHOU
mukpobuonoruu. Ilepsoie pycckue mukpoduonoru (JI.C. Llenkosckuit, 1.U. Meunukos, H.®. I'amares,
JLK. 3abonmoTHblii W 1p.), UX BKJIAX B pa3BUTHE HAyKU O MHUKpoopranuzmax. 3HaueHue pador C.H.
Bunorpaackoro u B.JI. OwmensHckoro [uiss pa3BUTHS HOBOIO HANpaBICHUS — DKOJIOTMUYECKOU
mukpob6uosnoruu. M.C. BopoHHH — 0CHOBaTeNb OTEYECTBEHHOM MUKOJIOTHH.
OtkpeiTre BupycoB u 6akrepuodaros. Padorst [.1. MBanosckoro, @.J1. Dpems.

PazButne mukpobuonoruun B XX Beke. JlocTmwkeHUuss COBETCKUX MHKpoOuosioroB. Paboter I"A. Hancona,
Bb.JI. Ucauenko, A.A. Mmmenenxoro, H.A. KpacunsnukoBa, E.H. Mumyctuna, B.H. Illanomnukosa,
C.I1.LKocteruesa. B.C. byTkeBuya.

OtkpbiTie aHTUOMOTHKOB. PabGorel A.@nemunra, X. ®@nopu u O. Yeitna. Bximag 3.B. EpmonbeBoii B
pa3paboTKy OT€YECTBEHHBIX AHTUOMOTUIECKUX MPENapaToB.

OcHOBHBIE HAPaBICHUS PA3BUTHUS COBPEMEHHOW MUKPOOHOIOTHH; 00IIasi MUKPOOUOIOTHS, METUIIMHCKAS,
MIPOMBIIIUICHHAS], CEbCKOXO35MCTBEHHAsI, MOUBeHHass U Ap. KpaTkas xapakrepuctuka ux 3aaad. HoBbie
HANpPAaBIEHUS B MUKPOOUOJIOTHH U MEPCIICKTHBBI PA3BUTHSL.

Jlexmmst Ne2. MeToapl ucciaeoBaHusi B MUKPOOHOIOTHH.
[IpokapuoTbl — OCHOBHOW OOBEKT M3Yy4YEHHUS COBPEMEHHOM MHKpPOOHONOTHU. XapaKTepHCTUKA
MIPOKapUOTHBIX OP-TAaHU3MOB. JIBe BETBU MPOKAPHOT: apXeH U IYOAKTEPHH.
MUKpOCKOIIMYECKUE METOAbl  MCCIENO0BAaHUS MHUKPOOPraHM3MOB. (CBETOBOM MHUKpPOCKOII M €T0
Pa3HOBUIHOCTH: TEMHOIIOJbHAs, (Pa30BOKOHTPACTHAsT W JIIOMHUHECIIEHTHas MuKpocko-mus. I[Ipemaparsi
KJIETOK MUKpoopranu3moB. IIpocteie u auddepeHnnpoBaHHbIe METOABI OKPACKH KIIETOK.

IIpakTnyeckoe 3ansATHE.
Opranuzanust MUKpOOHOJIOTHUECKON J1ab0opaTopiy U MpaBuiia padoTsl B Hel. Ctepunnzanus. [lutarensHble
CpEIbI.



[1nan npoBeneHus 3aHATHSI.

1. Crepunuzanus.

2. IlurarenbHble CpeIb.

3. KynbTuBUpOBaHME MUKPOOPTAHU3MOB.

Meroanueckrue peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOXOAMMO cPOPMUPOBATH MOHATHUS O
CTEpPHIIN3AIINH, TUTATEIBHBIX CpellaX, BEIPa00TaTh HABBIKU MPUTOTOBJICHUS TUTATEBHBIX CPEl.

KoHTposnpHBIE BOIIPOCHI.

Kakue meTonpl cTepunmzanuu Bbl 3HaeTe?

Kakue ObIBatOT KylIbTYpbl MUKPOOPTaHU3MOB?

Kaxkune ObIBaroT muTaTenbHbIE CPeIbl?

Kak nmpoBoauTCs KyIbTUBUPOBAHUE a3POOHBIX MUKPOOPTAaHU3MOB?

Kax mpoBoauTCst KyIbTUBUPOBaHUE aHA3POOHBIX MUKPOOPTaHU3MOB?

JlaboparopHast pabora. MUKpPOCKONTMYECKUE METO/IBI UCCIISTIOBAHIS MUKPOOPTaHH3MOB.

Jlaboparopnas pabora. [IpaBuia paGoTsl ¢ MuUKpoopranusMami. [I[puroToBIeHrE MPUKUZHECHHBIX U
MOCTOSIHHBIX TIPETIaparoB.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.

3ananue 1. [loAroToBUTH COOOIIEHUSI 0 MHOTOOOpa3uu MUKPOOPTaHU3MOB, UX POJIH B MIPUPOE U KU3HU
YEJI0BEKa.

3ananue 2. [103HAKOMUTBCS ¢ KPaTKOW UCTOPUEH MUKPOOHOIOTUN M COCTABUTh TaONHUILy «XPOHOIOTHUS
MHUKPOOHOJIOTUYECKUX OTKPBITHI.

3ananue 3. 3anoIHUTE CIEAYIONIYI0 Ta0nuIly: "TeMepaTypHblil pekuM TpH pa3InYHbIX Croco0ax
TEPMHUECKON cTeprin3anuu."”

JlaiiTe onpeaeneHne NOHATHAM «CTEPHIN3aLUsy, «nactepu3anus». OObsICHUTE, 3a4eM UCIIOIb3YIOTCS 3TH
IIPOLIECCHI.

Tema 2. Mopdosiorust 1 pyHKIIMOHAJIbHAS CTPYKTYpa 0akTepuajibHOi KieTku. (ITK-1)
Jlekumus.
Jlexmmst Ne3. Mopdosiorust MUKpOOpraHU3MOB.

Pasmepsl  MukpoopraHu3moB. OJHOKJIETOYHbIE M MHOTOKJIETOUHbIe (hopMmbl. OCHOBHBIE (HOPMBI
OIHOKJIETOYHBIX OakTepuil. XapakTepHble oO0beanHeHHs KieTok. Mopdonoruueckas nuddepeHupoBKa
MHUKPOOPTI'aHU3MOB.

I_II/ITOHJ'IaBMa " KJICTOYHBIC BKIIIOUYCHUA HpOK&pHOTHOﬁ KIJICTKHU.

[Toxosiuecst popMbl MUKPOOPTaHU3MOB. DHIoCTIOphl. VX cTpoeHue, (U3NOI0rHuecKoe IpeaHa3HaueHue.
Otansl GOPMUPOBAHUS SHAOCHIOPHI.

Jlexuus Ne4 CtpoeHne U XUMHUYECKUN COCTaB MPOKAPUOTHON KIIETKHU.

Oco0eHHOCTH CTPOEHHMSI KJIETOK MPOKApUOTOB B CPABHEHUHU C 3yKaproTaMu. [loBepXHOCTHBIE CTPYKTYpHI
npokapuoroB. CocTaB U CTPOGHHME KJIETOYHBIX CTEHOK y MpoKapuoT. KieTrouHble CTEHKHU
IPaMITONIOKUTENBHBIX U TPAaMOTPHULIATEIbHBIX OakTepHil. 3HaYeHHE KJIETOYHBIX CTEHOK.

[Tporomnactel U cdepomnactsl. L-popMBI U MHUKOIUIa3MbI, BO3MOXHbBIE NPUYUHBI MX BO3HUKHOBEHHS.
Cau3ucThie CI0M M KarcCynbl; XUMUYECKUl coctaB U ¢yHkuuu. [lonBrxHOCTh Y Oaktepuid. XXryTuku: ux
YHCII0, COCTaB U pac-mosiokeHue y Oakrepuit. OceBasi HUTh CIIUPOXET. AKCHaNIbHbIE (GUOPMILIBL. MexaHu3m
JBUKCHUS y OaKTepHil.

Peakium Takcuca y mpoKaproTOB (a9pOTaKCHUC, XeMOTaKCHUC, POTOTAKCHC).

dum6bpun 1 nonosbie Boocku (F-mmm) y 6akrepuii, nx GyHKITUH.

MeMOpaHHbIE CTPYKTYpBI KJIETKH MpokapuoToB: LIIIM, Me30CcoMBbI, THIAKOUIBI, XpPOMaTO(OPHI, a3POCOMBI
u 11ip. Lluto30mb 1 pubocombl. BrimtoueHus, MX cOCTaB ¥ 3HAYEHUE Y PAa3HBIX MUKPOOPTaHU3MOB.

Jlekuusa NeS. ['eHeTrka MUKpPOOPraHU3MOB

CoctaB W OCOOCHHOCTH OpraHW3allMk TEHEeTWYecKoro ammapara (Hykieouna). Perumkamus JIHK.
I'enetnueckuii koJ 1 cuHTe3 Oesika. BHEXpoMOCOMHBIE 3JIEMEHTBI HACIIEACTBEHHOCTH POKAPHOTOB.



OO6nacTy MPaKTUYECKOTO HCIOIb30BAaHUSI MYTAaHTOB MHUKPOOPTraHM3MOB. PekoMOHMHAIUS y NMPOKAPHOTOB:
TpaHc-popManus, TPAHCAYKIMs, KOHBIOTalus. MoONeKylIspHble OCHOBbI MyTareHe3a M THUIBl MYTalluil.
Mytanuu, wMyrareHHsle (¢aktopsl. Pa3sHooOpasume MyTaHTtoB. YacTtoTa M CKOPOCTh  MYyTallWH.
IeHoTunuueckass W (EHOTHNUYECKAass W3MEHYMBOCTh. llomysnsiMoHHAs W3MEHYMBOCTh. Cenexius
pa3nuyHbIX MyTareHoB. OONacTH MPaKTUYECKOTO HC-TIONIb30BAaHUS MYTAaHTOB MHKPOOPTaHU3MOB.
PexomOuHammst y mNpoKapHOTOB: TpaHchopMmalys, TpaHCAYKIMSA, KOHBIOranus. PexomOuHamus vy
9YKapUOTHBIX MUKPOOPTaHU3MOB. 110110BOM U MapaceKcyaabHbIM POLECCHI.

Posib TpaHCTE€HHBIX MUKPOOPraHU3MOB B Pa3BUTUU HAYKU U IPOU3BOACTBAX B TEHHON MHXKCHEPUH.
IIpakTnyeckoe 3ansATHE.

IIpakTrueckoe 3aHsATHE. MUKPOCKOIINYECKHUE METOABI UCCIIEA0BAaHUS MUKPOOpraHu3MoB. Hekotopsie
0COOEHHOCTHU CTPOCHUS POKAPUOTHOMN KIIETKH.

IIman IMMPOBCACHHUA 3aHATHUA.

1. Muxkpockonus.

2. IlpuroroBieHre MUKPOCKOIIMUECKUX MPENapaToB.

3. CTpoeHue KIETOYHOM CTEHKU. BHYTpUIIMTOIIIa3MATUYE€CKUE BKIIFOUCHHUSI.
4. [TuTOXUMHUYECKHE METO/IbI MCCIIEIOBAHNS MUKPOOHOM KIIETKH.

5. JlJabopatopHas pabora.

Meroanueckrue peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOX0AMMO cpOPMUPOBATH MOHATHUS O
MHUKPOCKOITNYECKUX METOaX UCCIEIOBAHNS MUKPOOPTaHU3MOB, OCOOEHHOCTSX CTPOEHHSI TPOKAPUOTHOM
KJIETKH, BEIpAOOTaTh HABBIKM MUKPOCKOIIMPOBAHUS, IPUTOTOBICHUS U OKPAITUBAHUS MUKPOCKOITNYECKHX
MIPEerapaToB, BHISBICHUS 0COOEHHOCTEH CTPOCHUS KIIETOK.

KoHTponbHbIE BOITPOCHI.

. Kakue TuIel MUKpPOCKOIIOB HCTIOIB3YIOT B MUKPOOMOJIOTHYECKUX UCCIICAOBAHUAX ?

. I3 kakux yacTel COCTOUT MUKPOCKOIT U KAaKOBO MX Ha3HaYEHHE?

. Kak npoBoaurcs HacTpolika ocsemenus o Kenepy?

. s gero ucnonap3yercs UMMEpCHOHHAsI MUKPOCKOTIUA?

. Kakas nocyna ucnomnb3yercs Ui BbIPAIIMBaHUS MUKPOOPTaHU3MOB?

. Kakue cBoiicTBa MUKpOOPraHM3MOB UCCIIETYIOTCS Ha MPMXKU3HEHHBIX U MTOCTOSHHBIX Mpernaparax?
. Kak npuroroButh npenapar «pa3aaBiieHHas Kars»?

0 N N L LN

. Kakumu Metonamu npoBoauTcst puxcaiysi MUKpOOPraHU3MOB Ha IIPEIMETHOM CcTekIie?

9. Kakue KpacuTeny CIob3yIoT ISl OKPACKU MUKPOOPraHu3MoB? [l Kakux 1esed UCIOoNb3YI0T
CJIO’KHBIE METO/IbI OKPacKu?

10. B yem cynrHocTs MeTOa OKpaluBanus 6akrepuit o I'pamy?

11. Kakue ¢akTopbl OKa3bIBAIOT BIUSHUE HA PE3yabTaT OKpamuBanus 1o ['pamy?

12. Kakue cymiecTByroT MOAM(PHUKALIMU METOa OKpaliBanus 1o ['pamy?

13. B ueM oTiu4us TpaMITOJIOKHUTEIIBHBIX M TPAMOTPUIIATEILHBIX OaKTepuii?

14. Kakoif KOMIOHEHT KJICTOUHOW CTEHKH SIBJISIETCS 0053aTEIbHBIM JUIS TPAMIIOIOKUTEBHBIX U
rpaMOTpPULIATEIbHBIX OAKTEepHiA?

16. Uto 3HaUUT «rpamMBapualOebHbII»?

17. Kak mpoBOAMTCS OKpacka crop OakTrepuii?

[IpakTrueckoe 3ansTue. Mopdonoruyeckue u KyiabTypaibHble IPU3HAKU OaKTepHil © MUKPOMMIIETOB.

[Tan mpoBeaeHNs 3aHATHSL.

1. Mopdonorust MUKpOOpraHU3MOB

2. PocT MUKPOOPraHN3MOB Ha TUIOTHBIX MUTATEIBHBIX CPEIax.
3. MukpocKonuyecKue rpuobl.



Meroanueckrue peKOMEHIAIUK: B IIPOIECCe 3aHATUS HEOOXOAMMO cPOPMUPOBATH MOHSATHUS O
MOP(OJIOTHYECKUX U KYIbTYPaJIbHBIX MIPU3HAKAX OaKTepuil U MUKPOMHIIETOB, BEIPA0OTATh HABBIKU
OIIpEEIEHUS] MUKPOOPTaHU3MOB.

KoHTposnpHBIE BOIIPOCHI.

. Kakue hopmbl UMEIOT MEKPOOPTaHU3MBI?

. OT "ero MoXxeT 3aBUCETh pazMep u popma GakTepuii?

. Kakas cTpykrypa kineTku nmomaepxuBaeT GopMy OakTepmii?

. Kak pacnonaratorcs KleTKd MUKPOOPTaHU3MOB TIOCTIE ICTICHHUS?
. UTo Takoe «capiuHb»?

. Kakne Mukpoopranu3mbl Ha3bIBaIOT OanusuiaMu?

. UeM OTIIMYAIOTCS CIUPUILIBI OT CIIUPOXET?
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. Kak o6pazytorcst HuTuarsie popmel OakTepuii?

9. Kak paccmarpuBaeTcsi COBpEMEHHOE CUCTEMATUYECKOE MOJI0KEHHE IPUOOB B MUPE KHUBBIX CYIIECTB?
10. Kakrie 0CHOBHBIE TAKCOHOMHYECKHE KPUTEPUU UCTIONB3YIOTCS I KiIaccu(uKauy rpuooB?

11. Yto 03HA4YarOT TEPMHUHBI «TETEPOKAPHO3», «aHamopday, «rereomopdar?

12. Kakue ciocoObl pa3MHOKEHHS U3BECTHBI y TPUOOB?

13. Kakumu npu3Hakamu Xxapaktepusytorces ponbl Penicillium u Aspergillus?

14. B yem 3axit04atoTCsi 0COOEHHOCTH MOP(OIOTHIECKOTO CTPOCHUS APOACGKEBBIX TpHOOB?

15. Kakumu crmocob6amu OCyIIECTBISETCS PAa3MHOKEHHUE Y JPOXOKEBBIX TPUOOB?

Jlabopatopnas pabota. Ciio’KkHBIE METOIBI OKpACKH MUKpoopranu3MoB. Okpacka mo [’ pammy, okpacka
CHOp, Karcyi.

Jlaboparopnas pabora. Mopdonorust 6akrepuii.
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
3aganue 1. JlaliTe pa3BepHyThI€ OTBETHI HA CJICIYIOIINE BOMPOCHI:
1. KakoBbI nipenesnsl qudQepeHranuy y mpokapruoT?
2. Kak koppenupyeT Mmopdonorusi ¢ XuMu4ecko QpyHKIuei y 6akrepuii?
3. YTO 1OMKHO MPUCYTCTBOBATh B Cpejie, UTOOBI KyIbTypa pocia?
3amganue 2. 3aMoIHUTE CICTYIONTUE TaOTUIIbI:
XapakTepucTUKa KJICTOYHOM OpraHn3aluid MUKPOOOB.

Pacrnipenenure nepeunciieHHble HUXe GOPMBI MUKPOOOB I10 ABYM I'pYIIIIaM COIVIACHO UX KJIETOYHOMN
OpraHu3alii.

OTtHomenne O0akTepuii K okpacke 1o ['pamy
3ananue 3. ChoenaiiTe pUCyHKH BCEX MEPEUUCICHHBIX (GopM OaKkTepHid.

3ananue 4. [IpencraBpre B TAOIUIIAX PUCYHKHA BHYTPEHHEH CTPYKTYPhI OaKTEpUATBLHOM KICTKU U CACIIAlTe
Ha HEM COOTBETCTBYIOIIHE 0003HAUYCHUSI [P PaMHu.

3amanwue 5. M300pazute B Tabnuie OaKTEpUU ¢ Pa3IMIHBIM YHCIOM M PACTIONIOKECHUEM K'Y THKOB.
Ha3zoBute BuibI MBMKEHUI OaKTepuil U IPUBEANTE PUMEPHI (HOPM, TIEPEABUTAIOIIUXCS TAKUM CIIOCOOOM.
3amganue 6. Hapucyiite u mosicHuTe 0COOEHHOCTH CITOPOOOpa30BaHMM y OaKTEpHil.

Tema 3. IlnTanue u poct mukpoopranusmos. (ITK-1)
Jlexknus.
Jlextmst Ne6. PaznooOpasue THIIOB MUTAHUS Y MUKPOOPTaHU3MOB.
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Crioco0bI CyI1ecTBOBaHUS MUKPOOPTHAaU3MOB. ABTOTpodus 1 rerepoTpodust. Pororpodus 1 XeMoTpoQus.
ITpoto-tpodpbr u aykcorpodsl. Auddys3us u aktuBHbI TpaHcnoptT. IloTpeGHOCTE MHKPOOPTraHU3MOB
Pa3NUYHBIX IIEMEHTaX U (aKTopax pocra.
Opranudeckue ¥ HEOPraHUYEeCKUEe COCTUHEHHS YIVIepo/ia, UCIOIb3yeMble MUKPOOPTaHU3MaMH, UX POJIb B
MeTabo-nmu3Me. YdacThe MHUKPOOPraHM3MOB B KPYroBOpoTe ymiiepoia. [pynmbl MUKpPOOPraHHW3MOB,
YYacTBYIOIIMX B KPYroBopoTe ymiepofa. OKHCIEHHE MOHOMEPHBIX M MOJUMEPHBIX YITIEPOICOAEPKAIINX
coequHeHN. PuKcanus yrie-KucI0Tbl MUKPOOPraHU3MaMHu.
Opranudeckue ¥ MHUHEpaJbHbIE COEIWHEHHUS a30Ta, MCIOJIb3yeMble MUKPOOPIaHM3MaMM, HX pOJIb B
MeTabonu3Me  KJIETOK. Y4acTHe MHKPOOPraHM3MOB B  KpyroBopore aszora. Asorodukcaius,
aMMOHU(DUKAIUS, HUTPUPUKALIHS, TEHUTPUDHUKAITUS.
CrocoOHOCTh MHKPOOPTaHM3MOB HCIIOJNB30BaTh pa3U4HbIe coeluHEHHs cepbl U ¢ocdopa. Kpyrosopor
cepsl B Mpupoae. MHUKpOOpPraHu3Mbl, y4acTBYIOIIKME B 3TOM mporecce. [IoTpeOHOCTh B kenes3e, MarHuH,
KaJblUW; KaJluM, HATPUM, Maprasie, MOJHOAEHE W Jpyrux sJaeMeHTax. Mx ponb B MmeTaboiu3Me.
[TorpeOHOCTH MHKPOOPTaHU3MOB B TOTOBBIX aMHMHOKHCIIOTaX, BUTAMHHAX M Jpyrux (akropax pocra.
[IpakTHdeckoe NpruMeHeHHe ayKCOTPO(PHBIX MUKPOOPTaHU3MOB.
Jlekuusa Ne7. Poct 1 pa3sMHOKEHUE Y MUKPOOPTaHU3MOB.
CriocoObl pa3MHOXKEHHUSI MPOKAPHUOTHBIX W DYKAPUOTHBIX MHUKpPOOPTraHW3MOB. buHapHOe neneHue u
MOYKOBaHWEe OakTepwii. POCT OTAENBbHBIX MUKPOOPTaHU3MOB M POCT MOMYJISAIUN. 3aKOHOMEPHOCTH pOCTa
MOMyNAUMKA  MUKpoopranusmoB. KpuBas pocrta. IlpuuumHbl JUMUTAMM poOCTa U OTMHUPAHUA.
[lepuognueckre KynbTyppl M TOMOTE€HHO-HENPEPHIBHOE KYJIHTUBHUPOBAHUE. 3HayeHne MeTona
HENPEPBIBHOTO KYJIBTUBUPOBAHUS ISl M3Y4YEHHUS CBOMCTB MHUKPOOPTraHU3MOB M HCMOJIb30BAHHE €r0 B
MPOMBILIUICHHOCTH. Bblgenenne u  KynpTuBHpoBaHHe. HakonmuTenbHbIE KYJIBTYphl M MPUHIIMII
AIIEKTUBHOCTU. UHCTBIE KYIBTYpPhl MUKPOOPTaHU3MOB. MeTo/Ibl Mony4YeHust U 3HaueHrne. OCHOBHbBIE THUIIBI
Cpell, UCTIOIBb3YEeMBbIX JJISl KYJbTUBUPOBAHUS MUKPOOPTaHW3MOB. MeTOobl IPUTOTOBICHUS U CTEPUIN3ALUU
nuTaTenbHbIX  cped.  KynabTuBupoBaHMe — a’poOHBIX,  aHa’dpPOOHBIX U (POTOCHHTE3UPYIOMIMX
MUKpoOpranu3MoB. [loBepxHocTHOE, IITyOMHHOE U IMMEPCUOHHOE KYJIbTUBUPOBAHNE MUKPOOPTaHHU3MOB.

IIpakTnyeckoe 3ansATHE.
[TpakTuueckoe 3aHaTue. THIIBI MUTAHUS Y MUKPOOPTaHU3MOB.POCT 1 pa3MHOXXEHHE Y MUKPOOPTaHU3MOB
[1nan npoBeneHUs 3aHATUS.
1. Crtoco0bI CyIecTBOBaHUS MUKPOOPTaHU3MOB
2. ABtoTpodus u rereporpodus
3. ®otorpodus u xemorpodus. CriocoObl pa3MHOKEHUS TPOKAPUOTHBIX U DYKAPHOTHBIX
MHUKPOOPTI'aHU3MOB.
4. PocT OoT/AEIBHBIX MUKPOOPTAHU3MOB U POCT MOMYISALMA. 3aKOHOMEPHOCTH POCTa MOMYIISALUN
MHUKPOOPT'aHU3MOB.
5. 3HaueHHre METO/1a HETIPEPHIBHOTO KYJIBTUBUPOBAHUS JJIs1 U3YUCHHUSI CBOWCTB MUKPOOPTaHU3MOB U
MCTIOJIb30BAaHHE €T0 B MIPOMBIIIIICHHOCTH.
6. OCHOBHBIE THIIBI CPEJ], UCIIOIB3YEMBIX ISl KyTHTUBHPOBAHUS MUKPOOPTaHU3MOB. MeTobI
MIPUTOTOBJICHUS U CTEPUIIN3ALMH TUTATEIBHBIX CPE.
Meroauueckre peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOXOIMMO CPOPMUPOBATH MOHATHUS O CIIOco0ax
CYIIECTBOBAHHUS,POCTE U PA3MHOXEHUN MUKPOOPTaHH3MOB.
KoHTposnpHBIE BOIIPOCHI.
1. Kakue cymecTBYIOT CIIOCOOBI CYIIECTBOBAHUS MUKPOOPTHAU3MOB?
2. JlaiiTe onpenenaeHus NOHATHAM aBTOTpodus u rereporpodus,pororpodust 1 xeMoTpodus.
3. OxapakTepu3ynTe moTpeOHOCTh MUKPOOPTAHNU3MOB PA3IUYHBIX dJIEMEHTaxX U (aKkTopax pocTa.
4. KakoBa poJib B METa00JIM3ME POKAPHUOTOB OPraHUYECKUX M HEOPTaHUUECKUX COSAMHEHHH yriepona,
azoTa, cepbl?
5. Oxapakrepusyiite criocoObl pa3MHOKEHHSI TPOKAPUOTHBIX M 3YKAPUOTHBIX MUKPOOPTaHU3MOB.
6. OxapakTepu3ynTe 3aKOHOMEPHOCTH POCTA MOMYJISIITUA MUKPOOPTAHU3MOB.
7. KakoBo 3HaueHHE METO/Ia HEMPEPHIBHOTO KYJIBTUBUPOBAHUS IS U3yUEHHsI CBOMCTB MUKPOOPTaHU3MOB U
MCTIOJIb30BAaHKE €T0 B MIPOMBIIIJICHHOCTH?
8. Kakue cymiecTByloT OCHOBHBIE THIIBI CpeJl, UCIIOIBb3YEMBbIX IS KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB?



9. OxapakTepu3yiTe METObI IPUTOTOBJICHUS U CTEPUIN3ALUYI TUTATENBHBIX CPELL.

JlaGoparopHas pabora. buoxumudeckue cBoicTBa MPOKAPHUOTOB.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3anonaute Tabnuiy "CrnocoObl pa3MHOXKEHUS (IeIeHHs) TPOKapruOoTOB."

Tema 4. DHeprernueckue npoueccol. (ITIK-1)
Jlexknus.
Jlextmst Ne8. IlyTu momydeHus: 3HEPTUU, OCHOBaHHBIE Ha CyOCcTpaTHOM (oCcPOpUIMPOBAHUY.

KonctpykruBHble (OMOCHHTETHYECKUE) M IHEPreTUYECKUE MPOLIECChl Y MPOKapHoTOB. VX B3auMOCBSI3U Y
pPa3HBIX MHKpPOOpPraHu3MoB (aBTOTpodoB, rereporpodoB). CmocoObl TOTYyUYECHHUS MHUKPOOpPTaHU3MAMH
SHEPruM. DHJIOTECHHBIE U YK30T€HHbIE OKHUCIIgeMble cyOcTparhl. OpraHndyeckue U HeOpraHu4eckue TOHOPHI
M aKIenTtopbl  AMEeKTpOHOB.  Oco-O0EHHOCTH  BJIEKTPOHHOTPAHCHOPTHBIX  CHUCTEM  PA3IUYHBIX
MHUKPOOpPraHu3mMoB. DOpMBI PHEPTUH, HCIOIb3yeMble MHUKpoopraHu3dmamu. Pomp AT® u crocoOwl ee
oOpazoBanus (cyoctparHoe ¢ochoprmpoBaHnue, OKHCIUTETbHOE (ochopuupoBaHUe TPU JbIXaHUH,
dbotodochopunupoBanue).
Bbpoxxkenne. Obmas xapaktepucThka mporecca. Onpenenenue noHATus«OpoxeHuey. [yt cOpaxuBaHus
yrieBo-10B (rekcozoaudocdarubiii 1 MoHodochaTHbie MmyTH). COpaKMBaHHWE IPYTrMX MOHOMEPHBIX H
MOJTUMEPHBIX COeU-HEHUH. MonouHokucoe roMo- u rerepoepMeHTaTUBHOE
Opo’keHHE,IPONTMOHOBOKKCIIOE, MYPBBHHOKHCIIOE (OpO-)KEHHWE CMENIAHHBIX KHCIIOT),MaCISTHOKHUCIIOE,
aleTOHOOYTUJIOBOE M CHUpPTOBOE OpokeHHe. OCHOBHBICIPOAYKTHI PA3NUYHBIX OpokeHUd. M3meHeHue
OpO)XKeHHI B 3aBHCHMOCTH OTYCJOBHH BBIpAlIMBAaHUS MHKPOOPTaHU3MOB. [[Byx(ha3HOCTh OpoKeHUH,
CeNpPUYMHBL. XapaKTepUCTHKAa MHUKPOOPTaHU3MOB, BBI3BIBAIOIIMX pa3nuyHbleOpokeHus. [IpakTuueckoe
3HaYE€HHE ATUX MPOIECCOB.
Jlexmmst Ne9. ITyTtu monyueHus SHEpTUH, OCHOBaHHbIE Ha (oTodhochopruIMpoBaHnH.
dotorpodHBIE MUKpOOpraHU3MEI. Vcmonb3oBaHue SHEPruu cBeTa (HOTOTPOGHBIMH MHKPOOPTaHH3MAMH.
bakrepu-anbHblii (dorocuHTE3. [TurmenTsI. YeTpoitcTBO(hOTOCHHTETHYECKOTOAITIapara.
HauansHblecTamuudoTocuHTE3A. O0pazyeMbIePOAYKTHIHITY THUXUCIIONB30BaHUS. OKCUT€HHBIH "
aHoKcUreHHbIH GorocuHTe3. CriocoOsr 0OpazoBa-aust ATD ¢goroaBroTpodamu.
Jlexiust Nel0. ITyTu momydeHust YHEPTUH, OCHOBAHHBIE HA OKUCIUTETHLHOM (hOCHOpHUITUPOBAHUY.
JlpIxarenbHble TPOLECCHl Y MPOKapHOTOB. A3poOHoe nbixaHue. DopMbl yyacTHsi KUCIOPOAA B OKHCIEHUU
opranu-4eckux cyocrtparoB. Pa3zHooOpasue cyOCTparoB, OKHUCISEMBIX MHKpOOpraHu3MamH. PaznoxeHue
BBICOKOMOJIEKY-JISIPHBIX CO€IMHEHUHN (OeJKOB, YINIEBOAOB, HYKIEMHOBBIX KHUCIOT, TUNUAOB). OKUCIEHHE
YIJIEBOAOPOAOB, MEXaHM3M KOHEUHOTO OKHCJICHHMS OpPraHMYecKux coenuHeHui. L{ukn TpukapOOHOBBIX
KHUCJIOT ¥ TIeHT030(0c(haTHBIN OKUCIU-TENbHBINA UK. HemomHoe okucieHue. XeMOCHHTE3 y MPOKAPHUOT.
O6miee moHsiTHe. TUTIBI XeMOCHHTE3a. XEMOJIUTOTPO(DHBIE U XeMOOpPraHOTpo(dHbIe Oak-Tepun. [pynrmsi
XEMOJIUTOABTOTPOPHBIX MHKpoopranu3smoB. OcHoBHble cBoicTBa. Hutpudukamus, ¢assl mnporecca,
MPOMEKYTOUHBIE U KOHEUHbIE TPOAYKThl. COeTMHEHUS CEePhl U jKeJie3a, OKUCIsIe-Mble MUKPOOPTaHU3MaMHU.
[IyT oKuCIEeHUs, KOHEUHbIE MPOAYKTHI. 3HAYEHHE ITHX MPOIECCOB. DIEKTPOHHOTPAHC-TIOPTHBIE CUCTEMBI
pa3nuyYHbIX  XeMONUTOTpo(doB. KoHeuHble aKLENTOphl AJIEKTPOHOB. JlpIXaTeNnbHBIE MPOLECCH Yy
npokapuoroB. JlpixarenbHas 1enb. AHa’poOHoe npixaHue. CynbhaT U cepoBOCCTa-HaBIMBAIOIINE
Oakrepun. [lyTe muccummsiiuoHHON cynbdarpenykuun. OKuciIseMble CyOcTparbl. MHUKpPOOPTaHHU3MBI,
BOCCTaHaBIMBAOIMKE HUTpAThl. [lyTh AMCCHUMUISAIMOHHON HUTparpenykuuu. OKuciasieMble CyOCTparhl.
Jlenutpudukamms.
IIpakTH4eckoe 3aHATHE.

[TpakTrueckoe 3austue. [lyTu nonydyenus sHEpruu, OCHOBaHHbIE Ha cyOcTpaTHOM (pocOopHIIMPOBAHUN.
[Tnan npoBeneHUS 3aHATHS.

1 KoncTpykTuBHBIE (OMOCHHTETUYECKHUE) H SHEPTETUUECKUE TTPOIIECCHI Y TIPOKAPHUOTOB.

2 bpoxenue. O01as xapakTepUCTHKA MpoIecca.

3 MoOJIOYHOKHUCIIOE TOMO- B TeTepodepMEHTaTUBHOE OPOKEHHUE,IPOITMOHOBOKHCIIOE, MYPBBHHOKHUCIIOE
(OposkeHre CMeITaHHbIX KUCIIOT),MaCcITHOKUCIIOE, alleTOHOOYTUIIOBOE M CITMPTOBOE OpOYKEHUE.
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4 OCHOBHBICTIPOIYKTHI Pa3IMYHBIX OpokeHU. MI3MeHeHne OposkeHHid B 3aBUCIMOCTH OTYCIIOBHM
BBIPALLMBAHUSA MUKPOOPIaHU3MOB.

5 JIByx(da3HoCTh OpOXKEHUI, eePUUNHBI. XapaKTepUCTUKAa MUKPOOPTaHU3MOB, BBI3BIBAIOIINX
pasnuuHbleOpoxenus. [IpakTuyeckoe 3Ha4eHNE 3TUX MPOIIECCOB.

Metoanuecknue peKOMEHIAIUK: B IIPOIECCe 3aHATUS HEOOX0MMO C(hOPMUPOBATH MOHATHUS O CyOCTpaTHOM
bochopunpoBanuu.

KoHTposnbHBIE BOIIPOCHI.

1. Kakue peaknuu jie’xaT B OCHOBE TOMO- M T€TepOPEPMEHTATUBHOTO MOJIOYHOKHUCIIOTO OpOXKEHUS?

2. Kakue npoayKTel 00pa3yloTcs B pe3ysbTare rerepo(epMeHTaTHBHOTO MOJIOYHOKHUCIOTO OpOKeHuUs?

3. Kakue GakTepuu OCyIIeCTBISIOT MOJIOYHOKHUCIIOE OpoxKeHue?

4. Kakue npu3HaKy XapakTepusyroT cemeiictBo Lactobacillaceae?

5. Kakue BHJIbl MOJIOYHOKHUCIIBIX KOKKOB U MAJIOYEK UCIIOIBb3YIOT IPU MPOU3BOACTBE MPOAYKTOB MUTAHUA?

6. Kakyio (hyHKITMIO BBIMOJHSIOT MOJIOYHOKHUCITBIE OAKTEPUH B MUIIEBAPUTEIHLHOM TPAKTE YEIIOBEKA U
SKUBOTHBIX ?

7. Uem xapakTepu3yeTcsi MPOINMOHOBOKHCIOE OpoxeHue?

8. Kakue mpoMBIIIICHHO BayKHbIE OMOJIOTHUECKH aKTHUBHBIE BELIECTBA 00PA3YIOT IPOKKH?
9. Kakue peakiuu jexar B OCHOBE CIIUPTOBOTO OpOXKEHHs?

10. Kak 1pox:ku UCIIOJIB3YIOTCS B XO35IMCTBEHHOM JEATEIbHOCTH YEIOBEKA?

11. Kakue npogayKTel MOTYT 0OPa30BBIBaTHCSI B PE3YNIBTATE MACISTHOKUCIIOTo Opoxenusi? Kakue peakiuu
BEAYT K 00pa30BaHUIO MACIISTHON KUCIIOTHI?

12. Kakrie MUKpOOPTaHU3MBbI OCYIIECTBISIIOT MacIsTHOKHCI0e OpoxeHue?

13. Ha ocHOBaHWYM KaKuX MPU3HAKOB OIPEAEIIACTCS MPUHAIICSKHOCTh OakTepuii k poay Clostridium?

14. Kakue cBoicTBa MacCISTHOKHCIIBIX KJIOCTPUANM UCIIOIB3YIOT MPU NOIYyYEHUE HAKOIUTEIbHOU KyJIBTYpblI?
15. Yem xapakTepu3yeTcs alleTOHOOYTHIIOBOE OpOKeHHE?

[Mpaktudeckoe 3ansarue. [yt mony4eHus: 3HEPru, OCHOBAaHHbBIC Ha OKHCIUTEIHHOM U
dhotodochopunupoBaHu.

IInan IMPOBECACHHUS 3aHATHUAA.

1 ®otoTpodubIe MUKpOOpraHU3MbI. Vcrionbp30BaHNe SHEPrUu cBeTa (POTOTPOYHBIMU
MHUKPOOPTaHU3MaMH.

2 bakrepuanbHblil porocunres. [TurmMmeHTH!I.

3 VYcrpolicTBO(hOTOCHHTETHYECKOTOAIIapaTa.

4 OkcUTeHHBIN 1 aHOKCUTeHHBIH (poTocuuTe3. Criocobsr oopazoBanus ATD dotoaBToTpodhamu.
5 JlpIxarenbHble MPOLIECCHl Y MPOKAPHOTOB.

6 AnpoOHOE JbIXaHue.

7 PaznooOpa3zue cyOCcTpaToB, OKHCIIEMBIX MUKPOOPTaHU3MaMH. XEMOCHHTE3 y pokapuoT. O01ee
NoHsATHE. THITBI XeMOCHHTE3A.

8 XemomuroTpodHbIe U XeMOOpPraHOTpo(dHBIE OakTepuu. [ pynmbl XeMOTUTOABTOTPODHBIX
MHKPOOpPraHu3MoB. OCHOBHBIE CBOMCTBA.

9 CoenvHEHHUS Cephl U JKeje3a, OKHCIIAEMbIe MUKPOOPTaHU3MaMH.
10 JlprxaTtenbHble MPOLECCHl Y IPOKApUOTOB. JIpIXaTenbHast LEb.
11 Ana’poOHOE JTbIXaHHE.

Meroanueckrue peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOX0AMMO cpOpMUPOBATH MOHATHUS 00
OKHCIUTEIBHOM U (oTo(ochopunnpoBaHUH.

KoHTponbHbIE BOITPOCHI.
1 Oxapakrepusyiite HoToTpodHBIE MUKPOOPTAHU3MBI.
2 OxapakrepusyiiTe 6akTepHuanabHbIi (HOTOCHHTES.
3 Kak yctpoeH poTocuHTeTHUECKHfanapar y npokapuor/. HauanbHblecTaqun@oToCHHTE3A.
4 Omnummre crocoosr oopazoanust ATD ¢oroaBToTpodhamu.



5 OxapakTepu3yHTe AbIXaTebHbIE IPOLIECCH] Y TPOKAPHOTOB.
6 OxapaxTtepu3yite ad3poOHOE JbIXaHUE Y MMPOKAPHOTOB.
7 Kak npoucxoIuT OKUCIEHUE YITIEBOAOPOAOB?
8 OxapaxkTepu3ynlTe MUK TPUKAPOOHOBBIX KUCIOT U MEeHT030(0C(aTHBIN OKUCITUTEIBHBINA UK.
9 OxapakTepu3yiTe XEMOCHHTE3 Y IPOKAPHOT.
10 Tunsl XeMOCHHTE3A.

JlaGoparopHas pabota. MHKpOOpraHU3MBI, OCYIIECTBISIONINE MAaCIsTHOKUCIIOE OpokeHue. bakrepun pona

Clostridium.

Jlaboparopnas pabora. MukpoopraHu3Mbl, OCYIIECTBISAIOMNE OpokeHUE. MOTOYHOKHUCITBIC TTaJIOUYKH U
KOKKH.

JlaboparopHas pabora. @OTOCHHTE3UPYIOMINE TPOKAPHOTHI.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

3ananue 1. JlaliTe pa3BepHyThI€ OTBETHI HA CJICIYIOIINE BOMPOCHI:

1. B ueM omninune 3HEpreTHKH (PoTOTPOPHBIX U XeMOTPOPHBIX OPraHU3MOB?

2. Moxet 11 XeMOTpO(HBINA OpraHWu3M Pa3BUTHCSA B MOJIE TEPMOIMHAMHYECKON YCTOWYHUBOCTH CyOcTpaTa
peakuuun?

3. Kakue dhoToTpodHbIC OpraHu3Mbl pa3BUBAIOTCS B TI0JIE TEPMOAMHAMUYECKON YCTOMYMBOCTH CyOCTpara
peakuuun?

4. Bo3MOXXHO JIM HCTIOIh30BaHUE KIIETKOM YHEPTUHU HE CBA3AHHOM C MEPEHOCOM JJIEKTPOHA (ITPOTOHA)?
5. KakoBa 3aBUCHMOCTb SHEPreTUKHU KJIETKHU OT KOHLIEHTPALUU BEIlleCTBa B cpeje?

6. Kak momnep:xuBaroTCs B KJIIETKE YCIOBUS, 00ECTICUNBAIOIINE €€ KU3HEICATSIbHOCTD?

7. BO3MOXXHO 1T HapyIIEHUE ETOCTHOCTA MEMOPaHbI Y IPOKAPUOTHOTO OpraHu3ma’?

8. Kakue peaknuu CBSI3bIBAIOT IUTO30JIb IIUTOTUIa3MbI ¢ MeMOpaHHBIM anmaparom? C pubocomamu?
9. KakoBo 3Ha4eHue 3anacHbIX BemecTs st potorpodos? s xeMoTpodon?

10. Kakoe 3HaueHne UMEIOT KOMOMHATOPHBIE TTPOIIECCHI B TEHETHKE MUKPOOPTaHU3MOB?

3ananue 2.0xapakTepu3ynTe pa3uyHble TUIIBI OPOKESHUH.

1. OxapakTepu3yiTe 1Mo CAeayroIei cXeMe MPOMMOHOBOKHUCIIOE OpOKEHUE

- UCXOIHBIN cyOcTpaT(bl)

- IOCJIeI0BATEIbHOCTh OMOXMMHUECKHUX PEeaKIuil

- YCIIOBUSI TPOTEKAHUS TPOLiecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI

- CyMMapHBIil SHEPTETUYECKUI BBIXOJ

- MUKPOOPIaHU3MbI, BBI3bIBAIOLIUE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

2. Oxapakrepu3yiTe 1o CIeIyIoNIel cxeMe reTepoepMEHTaTUBHOE MOJIOYHOKHUCIIOE OpOKEHUE

- HCXOIHBINA cyOcTpaT(bl)

- MMOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCJIOBHUS MPOTEKAHUS MpOoIlecca, BApUAHTHI Pa3BUTHS Mpoliecca NPy U3MEHEHUH YCIOBUN

- CyMMapHbI YJHEPTETUUYECKUI BBIXOJ

- MUKPOOPT'aHU3MBbI, BBI3bIBAIOIINE JAHHBIN MPOIIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHHUS

3. OxapakTepu3yunTe 1o CIeayIomeld cXxeMe CIIUPTOBOE OpOKEHUE

- UCXOAHBIN cyOcTpar(bl)

- IOCJIeI0BATEeIbHOCTh OMOXUMHUECKHUX PEeaKIuil

- YCIIOBUSI TPOTEKAHUS IpOLiecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBHUI

- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPI'aHU3MbI, BBI3bIBAIOLIUE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS
4. OxapakTepu3yiTe 1o CIEeIYIOIIeH CXeMe MaCITHOKUCIOE OpoKeHHe
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- UCXOAHBIN cyOcTpar(bl)

- IOCJIeI0BATEIbHOCTh OMOXMMHUECKUX PEeaKIuil

- YCJIOBHUS IIPOTEKAHUS IPOLECCa, BAPUAHTBI PA3BUTHS MpoOLecca NP U3MEHEHUH YCIIOBUI
- CyMMapHBIil SHEPTETUYECKUI BBIXOJ

- MMKPOOPT'aHU3MBbl, BBI3bIBAIOIINE JAHHBIN MPOLIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

3ananue 3. 3anonHsst Tabauy "CrocoObl NOTy4YeHUs SHEPTUM MUKPOOpTaHU3MaMu'', IPUBEIUTE B HEM
KOHKPETHBIE IPUMEPBI.

Tema 5. buocunrernueckne npoueccol. (ITK-1)
Jleknus.
Jlexmmst Nell. ITyTi KOHCTPYKTHBHOTO METa00IM3Ma Y TPOKAPUOTOB

OcHOBHBIE MOHOMEPHI KOHCTPYKTUBHOTO MeTaboiu3Ma (OpraHndecKue KUCIOThI, aMUHOKHUCIIOTHI, caxapa,
a30TU-CThIe OCHOBaHMA U Jip.). [lyT nx oOpa3oBaHus U AaTbHEHIIETO UCTIONb30BAHMS.

AcCUMWIISIIAA  YITIEPOACOJEPKAIUX COeAUHEHHH reTeporpodamu U aBtoTpodamu. [lytn accummsanuu
MHUKpPOOp-TaHU3MaMu dopmanbaerua, pulyno3zoMoHodpochaTHbIi u CEPUHOBBIM  LMKIIBI.
Wxpacnpoctpane-Hue.Vcnonp3oBanueaneTaTauJpyrux, 1By yriepoIUCTHIXCOSIMHEHUI. 3HaueHue
[UKJIaTPUKAPOOHOBBIX KUCIOT U IIIMOKCHJIATHOTO LIYHTa B KOHCTPYKTUBHOM METa0O0JIM3MeE.

VYcBoeHHE MHKPOOpPraHM3Ma MHUMHHEPAIBHBIX COCIMHEHUH a30Ta. ACCUMMIISIIMOHHAS HHUTPATPEILyKIIHSL.
[Tytn 0oOpa3oBaHust aMUHOKUCIOT. « CBEPXCHUHTE3» aMUHOKUCIIOT U APYTHX a30TCONEPKAIIUX COCAMHEHUH.
[TpuunHbl U TpakTHYECKoe HcTonb3oBaHue. Dukcarust MonekymspHoro azora. CBOOOTHOXKHMBYIIUE WU
cuMmOuoTuueckue azor-pukcaropsl. [1yTs azorducanun. [IpakTnyeckoe 3HaYeHUE MpoLIEcca.

Vcnonb30BaHNe COCIMHEHUH cepbl. ACCUMWISIIMOHHASA cynbgarpenykius. CHHTe3 HyKICHHOBBIX KHUCIOT,
O€JKOB, JUMHJIOB, MOJHCAXAPUAOB, MOP(GUPHHOBBIX COEAWHEHHMH, APYTHMX BaKHEHIIMX COCTUHEHUIN
MUKpOOHOH KiieTKu. [ToHsTHE «BTOPHYHBIE META0OIHUTHDY.

Ponp MukpoopraHusMoB B KpyroBopoTe asoTa: a3oTdukcanus, HUTpUPUKALUS, ACHUTpUPUKALUS,
aMMOHH(UKa-111s. XapaKTepUCTUKa MUKPOOPTaHU3MOB, BBI3BIBAIOIINX 3TH Ipouecchl. [lyTn accumunsauuu
MUKpPOOPTraHW3MaMy OPTraHMYECKUX U MUHEPAIbHBIX COeAMHEHUH a30Ta.

broxumuueckne OCHOBBI M YPOBHU PETYISIUN MeTa0oinu3Ma. MexXxaHu3Mbl peryisiiul CUHTe3a (pepMEeHTOB
(uHOYK-1IMs, penpeccus). Perymsuus akTUBHOCTH (epMeHTOB. (OCHOBHBIE MEXaHU3MBl DPETYISLUU:
AIJIOCTEPUYECKUH, N30CTEPUUECKUN, KOBAJICHTHAs: MOAU(UKALIUS U JP.

IIpakTnyeckoe 3aHsATHE.
[TpakTuyeckoe 3ansaTue. Metabonmu3Mm azora.
[1nan npoBeneHMs 3aHATHUS.

1. Azor¢ukcarus

2. AmMmoHubUKaus

3. Hurpuduxanus

4. lenutpudukans

5. JJaboparopnas pabora

Mertoanueckne peKOMEHIAIUK: B TIPOIIecce 3aHATHS He0OXoauMOo chpopMUpOBaTh IOHSTHS O
azoToukcanuu, aMMOHU(DUKAITUN, HUTPU(PUKAIIMHA U TEHUTPUDUKAITIHN, BEIPA0OTAaTh HABBIKU BBIICIICHUS
Y KYJIETHBHPOBaHUSI MUKPOOPTaHH3MOB, YYaCTBYIOIINX B METa0OIM3Me a30Ta.

KoHTponbHbIE BOITPOCHI.

1. Kak npoucxomut mporecc puxcanuu a3ota y 0akrepuii? B uem 3axiitogaercst 3K0JIOrHUecKoe U
IpaKTU4ecKoe 3HaYeHue (puxcanuu a3ora?

2. Kakue npencTaBUTeNN OTHOCSATCS K CBOOOTHOKHBYILIUM a30TdHUKcaTopam?

3. Kakumu npusHakamMu xapaktepusyercs poa Azotobacter?

4. Kakue npencTaBUTeIN OTHOCATCS K CHMOMOTHYECKUM a30THUKcaTopam?

5. Kak mpoucxoaut o6pazoBaHue KOpHEBBIX KITyOeHBKOB? UTO Takoe OakTepouapl?
6. Kakoe BrusiHME OKa3bIBaeT KMCIOPOA Ha Mpolece pUKcanuu azora?
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7. Kak nony4aroT HaKOIUTENbHBIE KyJIbTYPhl a30T(UKCATOPOB?

8. Kakue (hyHKIIMH BBIMTOTHSIOT KamcCylbl a3oTo0akTepa? Kakumu MeToaMu MOXHO BBISIBUTH KarlCyJibl IPU
MHKPOCKOITUPOBAHUU ?

9. Uro coboit mpencrapiseT nporecc amMmoHupukaruu? Kakue MUKpOOPTraHU3MbI YY4aCTBYIOT B 3TOM
npouecce?

10. Yrto coboit mpeacrapisier mpoiecc HUTpudukanun? Kakvne MUKpOOpPraHu3Mbl y4acTBYIOT B 3TOM
npouecce?

11. Kakyto a3y aurpudukanmm ocymecTBisioT 6akrepun poaa Nitrospira?

12. Kakyto ¢a3y HUTpuHUKAIMK OCYIIECTBIAIOT 6akTepun pona Nitrosococcus?

13. Kak MOYXHO MOJTyYHUTh HAKOMUTENBHYIO KyAbTYpY HUTpUUIHpytonux 0akrepuii? Kakue dhaxkTops
UCIIOJIB3YIOTCS IJISl CO3/IaHUS JIEKTUBHBIX YCIOBHIL?

14. Kakue kaueCTBEHHBIE PEaKIIUH MTO3BOJISIIOT BBIIBUTh HAIMYUE HUTPATOB U HUTPUTOB B KYJIBTYPAIBHOU
KUIKOCTH?

15. Yo coboii mpeacrasisier mpoiecc neantpudukanun? Kakne MUKpoOpraHu3Mbl y4acTBYIOT B 3TOM
npouecce?

JlaGoparopnas pabora. Merabonusm azora. CBOOOAHOKUBYIIME U CUMOHMOTHYECKUE a30T(HUKCATOPHI.
CemeiictBa Azotobacteriaceae u Rhizobiaceae.

JlaGoparopHas pabora. Merabonusm azora. XeMOTUTOTPO(HbBIE OaKTepuH. XapaKTepUCTHKA
npencTaBuTenei cemeiictra Nitrobacteriaceae.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
3amanue. 3anonHss Tabauiry "TUIBI MUTaHUS MUKPOOPTAHU3MOB', MPUBEINTE B HEH KOHKPETHBIC
MIPUMEpBHI.

Tema 6. Ilpnanuns kaaccupukanuu npoxkapuoros (IIK-1)

Jlexknus.
Jlexmst Nel2. CoBpeMeHHasl cUCTEMarhka MPOKApHOTOB. MHp MHUKpPOOPTaHM3MOB, OOIIME NMPHU3HAKU U
pasHooOpasue. [lonoxenue cpenu apyrux opranu3moB. Kiaccugukanus npokapuoroB. Homenknarypa u
JIMAarHOCTUKA. 3HaueHHue MOP(OJIOTHUECKUX, IIUTOJOTHUYECKUX, KYIBTYPaJbHBIX, (U3UOJOTMUYECKUX U
OMOXMMHUYECKUX TIPU3HAKOB JUIA CHCTEMaTUKu Oaktepuil. XemorakcoHomus. CepoauarHOCTHKA.
Hywmepuueckas takconomus. Cuctema kinaccupukanuu onpenenurens 6akrepuil bepmxku. MonekynsapHbie
OCHOBBI CHUCTEMAaTUKU U (PUIOTCHUU. DBOJIOIMS IMPOKAPUOTOB. [MIOTE3bI O MPOUCXOKICHUH KUZHUH
CBOMCTBax NEPBUYHBIX OPraHU3MOB. BO3HHMKHOBEHHE NPOKAPHUOTOB M JyKapHOTOB. DUIOT€HETUYECKUE
CBSI3M pa3IMYHBIX TPYNIM HKpoOpraHu3MoB. MxorpaxeHueBcucreMaru-ke.OCHOBHBIE HaIIPABICHUS B
OHMOJIOrMYECKOM IBOIOIIHH.

IIpakTnyeckoe 3ansATHE.
HE TPEAYCMOTPEHO

3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
3aganue 1. OTBETHTE HA BOMPOCHI.
1. Kak pacnpenensitorcst xapakTepHbie pyHKIHH 1o GusioreneTnueckomy npeBy? Hampumep,
azoTdukcanus, TepMopuIus, aBToTpodusi, aHadPOOH03, THAPOTEHOTPODHsI?
2. [Touemy 1MaHoOaKTEpUHU COCTABUIIU OTAEIBHYIO BETBb, a HE PaCIpeleIHIINCh TI0 BETBAM KaK JIpyrue
dbotoTpodni?

Tema 7. PaznooOpa3ue u cucremaruka Mmukpoopranusmos. (ITK-1)
Jlexknus.
Jlexius Nel4. PasHooOpasue Mupa mpoKapuoToB.
Mup MUKpPOOPTaHHW3MOB, O0IIME MPU3HAKU U pazHooOpasue. OcoOOEHHOCTH OTIEIOB I'paMOTPUIATEIbHBIX,
IPaMIIO-JIOKUTENIbHBIX, MHUKOIUIa3M M apxeOakrepuii. XapaKTepUCTHKa OTAEJIOB TpaMOTPHUIATEIbHBIX,
IPaMITONIOKUTENb-HBIX, MUKOILJIa3M U apxebakTepuil. [pynmbl mpoKapHOTHBIX OpraHu3MoB. CHUpPOXETHI.
AspoOHbIe, MOABMKHBIE CIIUPAJIEBHU/IHBIE UM U30THYThIE IPAMOTPUIIATEIbHBIE OaKTEPHH.
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W3Buteie Gopmbl Oakrepuid. CampoTpodHble U Mapa3sUTHUYECKHE MPEICTaBUTEIH, PACHpPOCTPAHEHHUE WU
HKOJIOTUSI.

HenoaBukHble rpaMOTpHUIIATENIbHBIE H30THYTHIE OAKTEPHH.

I'pamoTrpuniatenpHbie adpOOHBIE W MHUKPOA’PO(HUIbHBIE TAJTOYKH M KOKKH. OOIas XapaKTepuCTHKA.
Jlenenve Ha cemMenUCTBA.

CemetictBo Acetobacteriaceae. CewmeiictBo Azotobacteriaceae. CemelictBo Rhizobiaceae. CemeiicTBO

Halobacleriaceae. CemetictBo Legionellaceae. CemelictBo Neisseriaceae. CemerictBo Methylococcaceae.

Cewmeli-ctBo Pseudomonadaceae.
@®akynbTaTHBHO aHAYPOOHBIE TPAMOTPULIATEIbHBIC MATOUKH.

I'pamoTpuniaTenbHble HecriopooOpa3yomue Mnaaodku. PacrnpocTpaHeHne U posib B MOYBEHHBIX M BOIHBIX
HKOCH-CTEMaX.

OOmrast  xapakTepuCTHKa, OTIEIbHBIC TpencrtaBuTenu. Jlemenne Ha  cemeiictBa. CemeHCTBO
Enterobacteriaceae. CemeiictBo Pasteurellaceae.

AHa’poOHbIE TPaMOTpHIIATEIbHBIE IPSIMbIE, U30THYThIE WU CIIUPATIECBUIHbIEC MTAOYKH.

bakrepuun, xapakTepusyrommecs JAUCCUMUJISIIMOHHBIM BOCCTAHOBICHHEM Cephl WM  Cylb(ara.
OcobenHocT MOP-(oIOTUN U PUNOIOTUU. DKOJIOTHIECKAs POJIb B aHAIPOOHBIX HIKOCHCTEMAX.

AHa’po0OHBIE TPAMOTPUIIATEIbHBIE KOKKH.
Pukkercuu 1 XmaMuanu — oONMraTHeIe BHY TPUKIETOUHBIE Tapa3uThl. OCOOEHHOCTH METa0oMM3Ma.
doTocuHTE3NpYIOLE OaKTEPHH.

dororpodHbIe OaKTEpHUH, OCYHIECTBISAIONMHNE OCCKUCIOPOAHBIA (doTocuHTe3. DoTOTpOodHBIE OaKTEpHH,
OCYIIECTB-JISIONINE KACIOPOIHBIA (POTOCUHTES.

AspoOHBIE XeMOTUTOTPO(HBIC OaKTepUH U OJU3KHE K HUM OPTaHU3MBI.

Bbakrepuu, oOpazyronue CIu3ucTyo 000I0UKY.

[Topsimox Cytophagales.

ITopsnok Beggiatoales — HuTuarbie popMbl OGaKTEPHIA.

XapaKTepucTHKa CTEOCNTBKOBBIX, TOYKYIONIMXCS W CKOJB3AMMX Oaktepuil. CKomb3smme OaKTepuu,
oOpasytomue miogossie Tena. [lopsmok Myxobacteriales.

I'pammnionoxkurensHbie KOKKU. OcobenHoctu mMopdomnoruu. Jlenenne Ha moarpynmsl. [loarpynma aspo6oB
(cemeticTBO Micrococcaceae).

[Tonrpynma daxynsTaTUBHBIX aHAIPOOOB (ceMeicTBO Streptococcaceae).

Crnopoo0Opa3yromue 6akrepuu. TUbl ciopooOpa3oBaHusl.

['pamMnoNOXUTENFHBIE TIAIOYKK M KOKKH, oOpasyromie SHAocnopbl. Mopdosorus u ¢pusnonaorus. THITI
cnopoo6-pa3zoBanus. Poxg Clostridium. Pox Bacillus. Bacillussubtilis: xapakTepuctnka, 0COOCHHOCTH
OHTOT€HE3a, TIOYYCHHUE IEKTUBHOU KYJIBTYPBHI.

['pamnonoxuTensHple, He OOpa3ylolIyMe CrIop NaJloyku mnpaBwibHOM ¢Gopmbl. Pon  Lactobacillus.
MonouHokucisie 6akrepuu. [omodepmenTaruBHbIie U reTepodepMeHTaTUBHBIE MOJIOYHOKHUCIIBIE TAJIOYKH.
['pamnonoxuTenpHble, HE 00pa3yrollue CHOp MaJO4YKH HenpaBHIbHOH (opmbl. OOmIas XapaKTepHCTHKA
rpynmnsl.  PazHooOpasue mpencraButeneil. Poxy Actinomyces. Pon Arthrobacter. Ilneomopdusm. Pox
Bifidobacterium.

CamnporpodHsie 1 maroreHHble kopuHedaktepun. Por Propionibacterium.

Muxo6akrepuu. CanporpodHbie 1 naToreHHsle MukoOakTepuu. Bo3Oyaurenu TyOepKynesa v IpoKasbl.
AXTUHOMHIIETBI W POICTBCHHBIC OpraHm3Mbl. OOmas XapaKTepPUCTHKA, OCOOCHHOCTH MOPQOJIOTHH W
pasMHOXKeHHs. PactipocTpanenue, sKoyiorus u npaktudeckoe 3Hauenue. Kimacce Thallobacteria.
Mukomnazmel. Otaen Tenericutes, kimacc Mollicutes, mopsimok Mycoplasmatales. CBoiicTBa MUKOTILTa3M,
OOyCIIOB-JICHHbIE ~ OTCYTCTBHEM  KJIETOYHOH CTeHKH. PacmpocTpaHeHWe ¥ MecTa  OOHWTaHUS.
Pacnpoctpanenne u Mecra oouranus. CanpotpoHbIe ¥ MaTOTeHHBIE MUKOTIIIA3MBbI.

Apxebakrepun. Otaen Mendosicutes. Obmiast xapakrepuctuka. Oco6eHHOCTH MOP(HOTIOTHH U (PU3UOTIOTHH.
Okc-TpemanpHble apxeu. PacmpocTpaHeHuwe, Mecta oOuTaHMs W poib B mpupoae. PasznooOpasue
apxe0aKTepuii.

16



Mukpockonuueckue rpubbl. Mopdonorus u ¢usznonoruss rpubHON kieTkd. CrocoObl NUTAaHHUS H
pasMHOXKEHHsI. DKOJOTHYECKUE TPYIIBI TPHOOB M UX MpakTHYecKoe 3HayeHne. OCOOeHHOCTH CHCTEMaTuKU
JPOXOKEBBIX TPHOOB.
IIpakTnyeckoe 3aHsATHE.
[Tpaktuueckoe 3anarue. Knaccudukanus mpokapruoToB.
[Tan mpoBeaeHNs 3aHATHSL.
CoBpeMeHHas CUCTEMAaTHKa IPOKapUOTOB.
Knaccudukanus npoxkapuoroB. HomeHkIaTypa v TMarHoCTHKA.

3HaueHue MOp(HOIOTHIECKUX, HIUTOIOTUYECKHUX, KYIbTYpalbHbIX, PU3UOIOTUIECKUX U OMOXMMUYECKUX
MIPU3HAKOB JUI CUCTEMATUKU OaKTEPHIA.

Cuctema knaccudukarmu Onpenenurens 6aktepuit bepmxu.
MonexynsipHble OCHOBBI CHCTEMATHKH U (pritoreHuu.
DBOJIOIUS TPOKAPHOTOB .I UITOTE3bI ONPOUCXOKACHNY KU3HU M CBOMCTBAX MEPBUYHBIX OPraHU3MOB.

OuoreHeTHYECKUE CBSI3U Pa3IMYHBIX TPy MUKpoopraHu3mMoB. Ux oTpaskenue B cucreMarrke. OCHOBHBIE
HanpaBJeHUs B OMOJIOTMYECKON IBOJIOLINH.

MeTtonnueckue peKoMEeHIallu: B IPOLEcce 3aHATHSI HE0OX0AMMO c(hOpPMUPOBATH MOHATHS O COBPEMEHHOM
KJ1accupuKaluu IPOKaPHOTOB, UX SBOJIIOLIHH.

KoHTponbHbIE BOITPOCHI.
1 OxapakTepu3yiiTe COBpEMEHHYIO CUCTEMATUKY ITPOKAPHOTOB.
2 KaxoBo 3HaueHre MOP(OIOrHUECKHX, IIUTOIOTHYECKUX, KYIBTYPaIbHbIX, (PU3HOJIOTHYECKUX U
OMOXMMHMYECKHUX MPU3HAKOB JJI1 CUCTEMAaTUKU OaKTEpUd.
3 Oxapakrepusyiite cuctemy kiaccudukanuu Onpenenurens 6akrepuii bepmxu.
4 OxapakrepusyiTe MOJEKYJIIpHbIE OCHOBBI CUCTEMATHKH U (DPHUIIOTCHHH.
5 Kak npoucxoauia 3BOIIOLMS TPOKAPUOTOB?
6 Oxapakrepusyiite GUIOreHeTUYECKUE CBA3U PA3IUYHBIX TPYII MUKPOOPTaHU3MOB.

Jlaboparopnas pabora Otaen Gracilicutes. CiupoxeThl.

JlaGoparopnas pabora Otnen Gracilicutes. ['pamorpuiarensusie, a3poOHbIE MUKPOAIPOPHIEHBIC TATOYKH
u kokku. CemeiictBa Pseudomonodaceae u Acetobacteriaceae.

Jlaboparopnas padora Otaen Firmicutes. [ paMIonoKuTeIbHbIE KOKKH.

Jlaboparopnas pabora Otaen Firmicutes. [Tanoukunkokku, oopa3yrormue sumocnopsl. Pox Bacillus.
Mertoabl OKpacku crop.

Jlaboparopnas pabora Otaen Firmicutes. AKTHHOMHIICTBI U POJACTBEHHBIEC OPTaHU3MBI.
JlaboparopHast pabora XapaKTepuCTHKa 3YKaPHUOTHBIX MUKPOOPTaHU3MOB. MUIIETHANLHBIC U APOKKECBBIC
TpUOBI.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

3amganue 1. Hapucyiite u onummTe 0COOEHHOCTH CTPOCHUSI MUKOILJIA3M U aKTHHOMHUIIETOB. YKaKHUTE,
KaKOBBI pa3Mephl ¥ (popMa MUKOILIIA3M, KAaKOBa TOJIIMHA (TOHKUMN, TOJICTHIN) M OpraHU3aIus MULIETUS
(OAHOKJIETOUHBIN, MHOTOKJIETOUHBIH ) aKTHHOMHULIETOB. Mop(hosIorys MUKOIIIIa3M U aKTHHOMUIIETOB.

Tema 8. JleiicTBue GaKTOPOB BHENIHEH CpeAbl HA MUKPOOPTraHU3Mbl. JKOJI0THSI MUKPOOPTraHM3MOB.
(IIK-1)

Jlexknus.
Jlextms Nel5. JletictBue (pakTopoB BHEIIHEH Cpe/ibl HA MUKPOOPTaHU3MBI.
dusnueckue, XUMHUYECKHE U Ouosnoruyeckue (akropsl, HMX BIMSHHE Ha MMKpoopraHusmsl. Poct
MUKPOOPTaHU3MOB B 3aBUCUMOCTH OT Temmeparypbl. OcoOeHHOCTH TMCHXpOPUIOB, Me30(HUIIOB,
tepMmouiioB. [lpuumnsl ncuxpopmiuun u TepMopminu. TepMOyCTOWYMBOCTh BETre€TaTUBHBIX KIIETOK
Pa3IUYHBIX MUKPOOPTaHU3MOB, YHJIOCTIOP OAKTEPHH U APYTHX MOKOSAIIUXCSA GOPM.
Bmusaue runpocrarndeckoro jamineHus. Ocmorndeckoe aasieHue. OcoOeHHOCTH OCMOQWIOB U
rajnoduos.
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W3ny4yenus u ux neiicTBUe HA MUKPOOPTaHU3MbI. YCTOWYMBOCTH MUKPOOPTAaHU3MOB K YIIBTPa(UOIETOBBIM

JyyaM ¥ MOHU3UPYIOLUM H31ydeHUsIM. PoTopeaKkTuBalys.

Poct MUKpOOPraHU3MOB B 3aBUCUMOCTH OT BIQXKHOCTH. YCTOWYMBOCTH K BBICYIIMBaHUIO. JInodummnzanusi.

3nauenue pH cpenpl. llenodeycroitunBbie, KUCIOTOYCTONYHMBBIC U allU10(QUITEHBIE MUKPOOPTaHU3MBI.

OTHOIIEHHE MHUKPOOPTaHU3MOB K KHUCIOpPOAY. AlpoObl, (axylbTaTUBHBIE W OOJMraTHbIE aHa’POOBI,

MHUKPOa’po-(QUIbHBIE W MHKPOA’pOTOJepaHTHbIe (GopMbl.  Bo3MOXHBIE NPUYMHBI WHTUOMTOPHOTO

JeUCTBUSL KUCIIOpOJa Ha CTpOrue aHa’poObl. PocT pasnmuuHbIX a’po0OB B 3aBUCUMOCTH OT COJEPKAHHS

KHCIIOpOJa.

HeiictBue  Ouomormueckux  (aKTOpoB  Ha  MUKpPOOpraHu3Mbl. DoOpMBl  CUMOMOTHYECKUX U

AQHTAarOHUCTUYECKUX  B3aU-MOOTHOUICHUN  MEXAY MHMKpPOOpPraHusmMamu. Tumsl  B3aUMOAEHCTBUI

MHUKpPOOPTaHU3MOB C PaCTEHUSAMHU, )KUBOTHBIMHU 1 YEIIOBEKOM.

[ToHATHE «IMTaTENbHBIE U AHTUMHUKPOOHBIE BellecTBay. [Ipupona u npoucxoxaeHue (aHTHOMOTUYECKOE U

OMOTH-YECKOE) aHTUMUKPOOHBIX BemecTB. CenupuIHOCTh U MEXaHU3M JeHCTBUSL. MUKPOOOCTaTHIECKUI

1 MUKpoOouma-HbIi 3¢ dekt. [[puMeHeHre aHTHOMOTHUKOB M MEPHI 0€30TTaCHOCTH.

B3anMoOTHOIIEHNS MUKPOOPTaHU3MOB MEXAY COOOW M ¢ ApyruMH opranu3Mamu. CUMOMO3 ¥ aHTUOHO3.

@®opMbl CUMOMOTHYECKUX B3aMMOOTHOIICHHWH MEXAy opraHuzMamu. Paznuunble (OpMBI aHTaroHU3Ma,

(akTHUECKOE UC-TIOJIb30BAHNE AHTAaTOHU3Ma B METUIIMHE U CEJIHCKOM XO3SHCTBE.

Mukpoopranu3mbel W pacteHus. Pusochepnas u osmudutHas Mukpodiaopa. CuMOMOTHUECKHE

B3aMMOOTHOIIICHUSI MEXIYy MHKPOOPTaHM3MaMU W pacTeHUsIMU (KITyOCHBKOBBIE OakTepuu u OOOOBBIC

pacTeHusi, MUKOPU3BI U 1Ip.). PUTONATOreHHbIE MUKPOOPTaHU3MBI.

HopmanpHast ~ Mukpoduopa  uenoBeka U JKUBOTHBIX.  CHMOMOTHYECKHE  B3aUMOOTHOILICHHS

MUKpPOOPTraHU3MOB U KUBOTHBIX.

[TapasuTu3M U MATOr€HHbIE MHUKPOOpraHu3Mbl. DakTopsl, 00yCIJIOBIMBAIONINE MATOTCHHOCTh H

BUPYJIEHTHOCTb. EJMHMIIBI M3MEPEHHS BUPYJIEHTHOCTH. YCIOBHO IAQTOI€HHBIE MHMKPOOPTaHU3MBI.

OOpa3oBaHue MHKPOOpPraHU3MaMH TOKCHHOB. IloHsTHE 00 HWMMyHHTETE. YCIOBHO-IIATOTCHHBIC

MHUKpOOpranu3mMsbl. Bo30ynuTenu onacHbIX 3a0051eBa-HHMA.

Jlexuust Nel6. Dxonorust MUKpOOPTaHU3MOB.

buocdepa u pacnpocTpaHeHHEe MUKPOOPTaHU3MOB. DKOJIOTHYECKHE HUILIU U 3KOCHCTEMBbl. UHCIEHHOCTh U

pa3Ho-00pa3ue MUKPOOPraHU3MOB B HKOCUCTEMAX: B IIOYBE, BOJOEMaX U arMocdepe.

Muxkpodinopa nouB. OCHOBHbIE TIpyNIbl MOYBEHHBIX MHMKPOOPraHM3MOB. Poilb MHKpOOpPraHusmoB B

0YBOOOPA30-BaTENbHBIX IpoleccaXx W IJIOAOPOAUM IIOYB. YYacTHe MHUKPOOPIaHHM3MOB IIOYBBI B

Ounojerpagayy 3arpsa3HeHH.

Muxkpodiopa Bozxbl. 3HaU€HHE MHUKPOOPTaHU3MOB B TEPBUYHOM MPOMYKIMHM BOJOEMAa U MHHEpaIU3alUH

OpraHHYe-CKUX BELIECTB. bruosornyecknue METOAbl OUYUCTKH CTOYHBIX BOJ.

Mukpodmopa Bo3ayxa. Pomb  MHKpPOOPraHM3MOB B KPYroBOpoTe Tra3oB arMmocdepbl. Mertoas

0aKTEepPHOIIOTUYECKOTO M CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHATN3a MUKPOQIOPHI TIOYBHI, BOJIBI, BO3yXa.
IIpakTH4eckoe 3aHATHE.

Jlaboparopnas pabora. Mukpodiopa 00bEKTOB BHEITHEN Cpeibl. MeTombl UCCIIeI0OBAHUSN

CaHUTAPHO-MUKPOOHOIOrHYECKas OLIEHKa MUKPO(IIOPHI TOYBHI.

Jlaboparopnas pabora. Mukpodiaopa 00beKTOB BHEIIHEH Cpebl. MeToIbl HeCaeI0BaHUST
CaHUTAPHO-MHUKPOOHOIOTHYECKasl OIIEHKAa MUKPOMIOPHI BOJBI U BO3AYXA.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amganue 1. 3amoaHUTE CIIETYIONTUE TaOTUIIBL:
Tabmuna 1. OTHOLMIEHNE MUKPOOOB K adpariyi.
Tabmuma 2. OTHOIIEHNE MUKPOOOB K TeMIIeparype.

3ananue 2.Pazbeputech, 4T0O Takoe OakTepHagbHbIE YI00peHUs! (MUKPOOHBIE 3eMIICYI00PUTEIbHBIC
npernaparsl) U 3anoiaHuTe Tabnuny "bakrepuanbHble ynoOpeHus'", oTBeuas Ha NepedrciIeHHbIe B HEH
BOIIPOCHI.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
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nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 70 6aioB

3 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB Kaxabli

npemMuaabHbie 0amisl — 20 6aIoB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAEHNS 3aHATUS U OLIEHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3bl
1. | Mukpo6uonoru | [Ipaktiue 15 CTyneHTBHI B paMKax CaMOCTOSITENbHOM paboThl MpopadaThIBAIOT
1. Ucropus, CcKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT NPaKTHYECKHE M JaOopaTopHbIE
paszensl, naboparop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLECHKA II0
METOIBL. Has Oayutam pamkupyercs ot 1 1o 5.
pabora
2. |Mopodonorus u |I[Ipakruue 20 CTymeHTBHl B paMKax CaMOCTOSITEIbHOM palboThl MpopadaThIBAIOT
(yHKUMOHANBHA [ CKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE U TPAKTHYECKHUE
g CTpyKTypa |71aboparop paboThl, pe3yasrarbl OQOPMISIOTCS B BUAE OTYETOB, OLECHKA II0
OakTepuanbHOM Has Oayutam pamkupyercs ot 1 1o 5.
KJIETKU. pabora
Kontpon 10 Ha nucemeHHy10 KOHTpONbHYIO pabory orBomutcs 90 MuHyT (BCe
bHaf 3aHsATHE). TeMa paboThl cBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMOIHUI paboTy 6e3 OmHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OHOTO HeAoUYeTa.
blIii cpe3) 6-7 0anIoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHII B
Hell He OoJiee oHOM Herpy0Ooil OMMOKKM M OJHOTO HEAOYETa, MU He
OoJiee IBYX HEIOYETOB.
4-5 Gayta — CTYISHT NPAaBWIBHO BBHIMONHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX omMOOK, Wik He Oomnee
OJTHOU TpyOOil U OHOW HErpyOOoil OIMMOKKA W OJHOTO HEIOoYeTa, WU
He Oosee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPHU OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2-3 Oamnma — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBINOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OLIHOOK.
3. |IIuranue u poct | [IpakTnue 10 CTymeHTBHl B paMKax CaMOCTOSITEIbHOM palboThl MpopadaThIBAIOT
MHUKPOOPTaHHU3M | CKas U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE U TPAKTHYECKHUE
OB. naboparop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Hast Oayutam pamkupyercs ot 1 1o 5.
pabora
4. | Duepreruuecku | [Ipakrtuue 25 CTyneHTBI B paMKax CaMOCTOATEIbHONW pabOThl MpOpadaThIBArOT
€ MPOLECCHI. cKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE W TPAKTHYECKHUE
naboparop paboThl, pe3yasTarbl OQOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Hast Oayutam pamkupyercs ot 1 1o 5.

pabora
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Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
bHas 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OHOTO HeAoUeTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.
4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.
5. [TocemaeMocTs 10 Crynent nocetun Bce 100% 3ansaTuit
6. IIpeMuansHbIC OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:
- 3a TIIPOEKT, BBHIIOJHEHHbIM 1O 3aka3dy paloromarens H
peann30BaHHEIN Ha mpakTuke — 20 6auIoB;
- IOCTOsIHHAsl aKTMBHOCTb BO BpeMs NpakTH4YecKuX 3aHATuil — 10
0aJIIoB;
- MOJIHOCTBIO MOATOTOBJIEHHAsI K IyOJIMKAalMM CTaThs 110 TEMAaTUKE B
paMKax JUCIUIUTHHEI — 10 6aios;
- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJIE MO TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;
- ydacTH€ B BBICTaBKE 10 TEMAaTHUKE M3y4aeMOH IUCHMIUIMHBEI — 20
0aJIIoB;
- IyOnuKanMs CTaTbd 110 TEMaTHKE H3y4yaeMoil IUCLUIUIMHBL B
COOpPHHMKE CTyACHUECKMX paboT / MaTepuajigax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/ 20.
7. |MnauBuOyanbHBIC 3a1aHUS, 90 Jo6op: CTyOeHT MOXKET MNpPeNoCTaBUTh BCE 3aJaHHs TEKYIIEero
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIBHBIE CPE3bI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
8. Hroro 3a cemectp 100
4 cemectp
* moceniaemocts — 10 6amnoB
*  TeKyLMH KOHTpoJb — 60 OanoB
*  KOHTPOJIbHBIE cpe3bl — 2 cpe3a no 10 6amnoB KakabIi
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha ’Kk3aMeHe: He Ooinee 10 OamioB
Pacnipenenenne 6aJiioB 10 3aaHHSIM:
Ne |HaszBanme tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. | buocunretnuec | [Ipaktnue 15 CTyneHTBI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
K{e TPOLECCHl. | CKasi U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE W TPAKTHYECKHUE
naboparop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Hast Oayutam pamkupyercs ot 1 1o 5.

pabora
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Ipunnumne KonTpoa 10 Ha nucbMeHHYI0 KOHTPONBHYIO paboTy orBomutcs 90 MuHYT (BCe
KJaccupuKauuy | bHas 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
IIPOKapuoOTOB | padora(k 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OHOTO HeAoUeTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He OoJiee oHOM Herpy0Ooil OMMOKKM M OJHOTO HEAOYETa, MU He
OoJiee IBYX HEIOYETOB.
4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX IpyObIX OIMOOK, Wi He Ooiee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.
Pa3znoobpasue u | [Ipaktuue 35 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM palboThl MpopadaThIBAIOT
cucTeMaTHKa CcKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE U TPaKTHYECKHUE
MHUKPOOPTaHU3M |J1a00paTop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
OB. Has Oaytam pamxupyercs ot 1 g0 5.
pabora
[eiictBue [IpakTnue 10 CTymeHTBHI B paMKax CaMOCTOSITENbHOM paboThl MpopadaThIBAIOT
¢dakxTopoB CcKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE W TPAKTHYECKHUE
BHEIIHEH cpelpl [mabopatop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Ha Hast Oayutam pamkupyercs ot 1 1o 5.
MHUKPOOpraHu3M | paboTa
bL. JKonorus | Konrtpoa 10 Ha nucbMeHHYI0 KOHTPOJBHYIO paboTy orBomuTcs 90 MuHYT (Bce
MUKPOOPTraHU3M [ pHas 3aHaTHE). Tema paboTHI CBsI3aHa C MPEIBITYIIUMHI TeMaMH 3aHSATHIH.
OB. padora(k 8-10 0a/IoB — CTY/ICHT BBIMIOIHUI paboTy 0e3 OIMOOK U HEJ0UYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OTHOTO HEeAoUeTa.
blIii cpe3) 6-7 0anIoB — CTYACHT BBHIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He OoJiee oHOM Herpy0Ooil OMMOKKM M OJHOTO HEAOYETa, MU He
OoJiee IBYX HEIOYETOB.
4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHII HE MEHEE IOJIOBUHBI
paboThl WK AOMYyCTHI He Oonee AByX TpyObIX OIMOOK, Wik He Ooiee
OIHOH Tpy0Ol M OfHON HETpyOO#l OIMOKH U OJHOTO HEJOYeTa, WU
He Oojee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPeX HEJOYETOB, WM MPHU OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOIMYCTHIT HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OLIHOOK.
[TocemaeMocTs 10 Crynent nocerun Bce 100% 3ansaTuit
IIpemMuansHbIe OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJUTBI MOTYT OBITH HAYHMCIICHEI:

- 32 TIPOEKT, BBHINOJNHEHHBIH 10 3aka3zy paboromarens W
peanu30BaHHEIN Ha mpakTuke — 20 6aIoB;

- MOCTOSHHAsI aKTUBHOCTh BO BpeMs MpakTHUeCKuX 3aHsaATui — 10
0aJIIoB;

- TIOJTHOCTBIO TIOJITOTOBJICHHAS K ITyOJHKAIIMH CTAThsl MO0 TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6auios;

- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJIE MO TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;

- yJacTe B BBICTaBKE IO TEMAaTHKE W3ydaeMOW TUCIHILTUHBI — 20
0aJIIoB;

- MmyONWKamusi CTaThMl 10 TEMaTUKE W3y4aeMOW IUCIHMILIUHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTrepuagax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/ 20.
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7. OTBeT Ha ’K3aMeHe 10 1-4 Ganya — CTyIEHT pacKpblUl OCHOBHBIE BOTIPOCH H 3a/laHUs Oniera
Ha OLIEHKY «yJOBJIETBOPHUTEIHHO

5-7 0amnoB — CTyAEHT pPacKpbll OCHOBHBIC BOIPOCH U 3alaHHA
OuseTa Ha OLIEHKY «XOPOLIOY,

8-10 OamnoB — CTyAEHT PAcKpbUI OCHOBHBIE BOIIPOCHI W 3aJaHUs
Ousera Ha OLIEHKY «OTIMYHO».

8. |VHmuBHIyallbHBIC 3aIaHUA, 80 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TIOMOIIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUTENTbHBIC OaJlTbI

9. Hroro 3a cemectp 100

HroroBass omeHka Mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHO  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW  OIEHKH IO JWCHHUIUIMHE B
TPATUITMOHHYO YeTHIPEXOATEHYIO OCYIIECTBISIETCS CISIYIONUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHnasi padora

Tema 2. Mopdosnorust 1 GyHKITMOHAIBHAS CTPYKTYypa OaKTepHaIbHOM KICTKHU.

1 BrnusHue Gu3NYeCKUX U XUMUYECKUX (DAKTOPOB HA MUKPOOPraHU3MBIL. Mcroap30BaHUE STOTO
BJIUSIHUA B MPOMBIIIJIEHHOCTH M MPAKTUYECKOU EATETbHOCTH YEJIOBEKA.

2 OTHOIIEHHE MUKPOOPTaHU3MOB K KUCIIOPOIY. A3po0bl, (hakyabTaTUBHbBIE U OOMUTaTHBIE aHAAPOOHI,
MHUKPOa’popUIbHBIE U MUKPOA’POTOJIEPAHTHBIE (DOPMBI.

3 ®@opMbl CUMOMOTHYECKUX U aHTArOHUCTUYECKUX B3aUMOOTHOIIEHUH MEKy MUKPOOPTaHU3MaMHU.

4 Tunsl B3aMMOJICMCTBUN MUKPOOPTAHU3MOB C PACTEHUSAMHU, )KUBOTHBIMU U YETIOBEKOM.

5 Pasznuunble GOpPMBI aHTATOHU3MA, UCIIONIF30BAHUE AHTATOHW3MA B MEIMIIMHE U CEIbCKOM XO3SHCTBE.

6 Ilapa3uTu3m U MaTOreHHbIE MUKPOOPraHU3Mbl. DakTOphl, 00YCIOBIMBAIOIINE TATOTEHHOCTh U
BUPYJIEHTHOCTb. EAMHUIIBI U3MEepEeHUs: BUPYJIEHTHOCTH.

7 Muxkpodmopa mouB. OCHOBHBIE TPyl IOYBEHHBIX MUKPOOPTaHU3MOB. POJIb MEKPOOPTaHH3MOB B
MOYBOOOPAa30BaTeNbHBIX MPOLECCaX U MIOAOPOAUHU MOYB.

8 YyacTre MUKpOOPraHM3MOB TTOYBHI B OMOJIETpalalliy 3arps3sHEHU. 3HaYeHHE MUKPOOPTaHU3MOB B
NEPBUYHOM MPOIYKIMHU BOAOEMA M MUHEPAIU3AI[H OPraHUYECKUX BEILECTB.

9 buonornyeckue METOALI OUMCTKU CTOYHEIX BOJI.

10 Metoapl 6aKTEPUOIOTHYECKOTO U CAHUTAPHO-MUKPOOHOIOTHUECKOTO aHaTN3a MUKPO(IOPHI TOYBHI,

BOJIbI, BO3/yXa.

IIpakTnyeckas u JjadboparopHas padbora

Tema 1. Mukpobuonorus. ictopus, pa3aenbl, METOIBI.
[Tpaktuueckas padora. Opranu3zaiysi MUKpOOHOIOTHYECKO# TabopaTopru U mpaBuiia paboThl B HEHl.
Crepunuzanus. [IurarenbHbie cpesbl.
JlaGoparopHas pabora. MUKpOCKOIIMUECKHUE METO/IbI UCCIIEIOBAHNS MUKPOOPTaHU3MOB.
Jlaboparopnas pabora. [IpaBuia paGoTsl ¢ MuUKkpoopranusMamu. [I[puroToBIeHHE MPUKUZHECHHBIX U
MOCTOSTHHBIXIIPETIapaToB.
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Tema 2. Mopdosnorust 1 GyHKITMOHAIBHAS CTPYKTYypa OaKTepHaIbHOM KICTKHU.

IIpakTrueckoe 3aHsATHE. MUKpPOCKOIINYECKNE METOABI UCCIIEA0BAaHU MUKpOOpranu3MoB. Hekotopsie
0COOEHHOCTHU CTPOCHUS POKAPUOTHOMN KIIETKH.

[TpakTuueckoe 3anaTue. MopQonorudeckue u KylibTypajabHble IPU3HAKU OaKTEpUil 1 MUKPOMHIIETOB.

JlaGoparopHas pabota. CIoKHbIE METO/IBI OKPacKu MUKpoopranuzMoB. Okpacka no ' pammy, okpacka
CIIOp, Karcyi.

JlaGoparopnas pabora. Mopdonorust 6akrepuid.

Tema 3. [TuTanue u pocT MUKPOOPTaHNU3MOB.
IIpakTueckoe 3aHsaTHE. TUIBI TUTaHUS Y MUKPOOPTraHU3MOB.POCT 1 pasMHOXKEHHE Y MUKPOOPTraHU3MOB

Jlabopatopnas pabota. buoxumudeckrue cBOHCTBA MPOKAPHOTOB.

Tema 4. DHepreTuyecKue Mponecchl.
[Tpaktudeckoe 3anarue. [yt noiaydeHus: 3Hepruu, OCHOBaHHBIE HAa CyOCcTpaTHOM (oCHOPUIMPOBAHUY.

[Mpaktudeckoe 3ansarue. [yt nomy4eHus: 3HEPru, OCHOBAaHHbBIC Ha OKHCIUTEIHHOM U
dhotodochopunupoBaHu.

JlaboparopHas pabota. MUKpOOpraHU3MbI, OCYIICCTBISIOIINE MAaCITHOKUCIOE OpokeHue. bakrepuun pona
Clostridium.

JlaboparopHast pabora. MUKpOOpraHU3MBI, OCYIIECTBIISIOIINE OposkeHUEe. MOTOYHOKHCIIBIC MTAaJT0YKH 1
KOKKH.

JlaGoparopHas pabota. @OTOCHHTE3UPYIONIUE TPOKAPHOTHI.

Tema 5. buocuHTETHYECKHE POLIECCHI.
[TpakTuueckoe 3ansTre. MeTaboau3m a3ora.

Jlabopatopnas pabora. MeTtabonusm azora. CBOOOTHOKHUBYIITHUE M CUMOMOTHYECKHIE a30TPUKCATOPHI.
CewmeiicTBa Azotobacteriaceae u Rhizobiaceae.

Jlabopatopnas pabora. MeTabonusMm a3zora. XeMonMuTOTpo(pHBIC OakTepuu. XapaKTEePUCTHKA
npeacTaBuTeneit cemeiicta Nitrobacteriaceae.

Tema 7. PazHooOpasue u cucteMaTiKa MUKPOOPTaHU3MOB.
[TpakTuueckoe 3ansTue. Knaccudukamus mpokapruoToB.

Jlaboparopnas pabora. Otaen Gracilicutes. CiupoxeTsl.

JlaGoparopnas pabora. Otnen Gracilicutes. [ pamorpunarensabie, a3poOHbIE MUKPOA3PO(PHUIIBHBIE TATIOUKH
u kokku. CemeiictBa Pseudomonodaceae u Acetobacteriaceae.

Jlaboparopnas padora. Otnen Firmicutes. [ pamnonoxurenbHbIe KOKKU.

Jlabopatopnas pabora. Otaen Firmicutes. [Tamoukumkokku, oopasyromue sag0cnopsl. Pox Bacillus.
Mertoapl OKpacku crop.

Jlaboparopnas pabora. Otaen Firmicutes. AKTHHOMHIIETHI U POACTBEHHBIC OPTaHU3MBI.

JlaGoparopHas pabota. XapakTepuCTHKA SYKapHOTHBIX MUKPOOPTaHU3MOB. MHUIIeIHaIbHbBIE U APOAIKEBBIC
TpUOBI.

Tewma 8. JleiicTBre (hakTOpOB BHENTHEHN CPeIbl HA MEKPOOPTAaHU3MBbI. DKOJIOTHS MUKPOOPTAHU3MOB.

Jlaboparopnas padora. Mukpodiaopa 00beKTOB BHEIIHEH Cpebl. MeToIbl HeCaeI0BaHUST
CaHUTAaPHO-MUKPOOHOIOTHYECKas OL[EHKa MUKPO(IIOPHI TOYBHI.



Jlaboparopnas pabora. Mukpodiopa 00beKTOB BHEITHEN Cpeibl. MeTombl UCCIIeI0OBAHUSN
CaHUTapPHO-MHUKPOOUOJIOTHYECKAs OI[EHKa MUKPOMIOPHI BOIIBI U BO3IyXa.

4.3 TIpomexxyTouHas aTTecTalus Mo AUCIHUILTNHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa

1
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10
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13
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17
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28

Tunosbie Bonpocekl 3auera (I1K-1)
[IpenmeT u 3aga4u MUKPOOHMOJIOTHH, €€ MECTO M POJIb B COBPEMEHHON OMOJIOTHH. 3HAUYEHNE
MUKPOOHOJIOTUN B HAPOIHOM XO341CTBE U MEIUIIHE.

Oransl pa3BUTHS MUKPOOHOJIOTHHU. PONb OTEYEeCTBEHHBIX YUEHBIX B Pa3BUTUU HAYKHU O
MUKPOOPTraHU3Max.

OcHoBHbIE HaNpaBJIeHHs pa3BUTHS COBPEMEHHOI MUKpoOHonoruu. HoBele HanpaBieHus B
MUKPOOHOJIOTUH U TIEPCIIEKTUBBI PA3BUTHS.

MI/IKpOCKOHI/I‘IeCKI/Ie METOAbI UCCICAOBAaHNUS MUKPOOPTaHU3MOB U UX IPUMCHCHHUC.

[IpokaproThl — OCHOBHOI OOBEKT U3yUEHHs] COBPEMEHHON MUKPOOMOJIOTHH. XapaKTepUCTUKA
IPOKapUOTHBIX OPTraHU3MOB. /I[Be BETBU POKApUOT: apXeu 1 3yOaKTepHH.

Pasmeps! Mukpooprann3mMoB. Mopdoaorust MUKpOOPTaHU3MOB.

[Toxosimuecst popmbl. DHAOCTIOPHI. VX cTpoeHue, Pu3nonornyeckoe npeaHazHauYeHue. DTambl
dbopMHUpPOBaHUS SHOCIIOPHI.

CtpoeHue mpoKapuoTHOM KIIETKHU.

CocraB 1 CTpOEHHUE KJIETOYHBIX CTEHOK y MPpOoKapuoT. KileTouHblE CTEHKU IpaMIONIOKUTEIbHBIX U
IpaMOTPHULIATETILHBIX OaKTEPHIA.

Cdepomunactsl, mportorutactsl U L-popmbl OakTepuid.
[TonBmwxHOCTH y OakTepuii. JKryTuku, akcuaibHble GUOPHILTBEI. MexaHu3M JBKEHUS y OaKTepHid.

CocTaB 1 0COOEHHOCTH OpPraHU3aIMK TeHETHUECKOTo arnmnapara 6akrepuil. Buexpomocomuble
AJIEMEHTBI HACJIEICTBEHHOCTU IIPOKAPHOTOB.

MemOpaHHBIE€ CTPYKTYPBI KIETKH.
[{uTonnazma U KJIETOYHbIE BKIFOUEHHS IPOKAPUOTHON KIIETKH.
Knaccudukarus MUKpoOpraHu3MOB, HOMEHKJIATypa U JUarHOCTUKA.

3HaueHne MOp(OJIOTHUECKUX, IUTOJIOTHYECKHX, KYJIbTypalbHbIX, PU3NOIOTUYECKUX U
OMOXMMHUYECKUX NTPU3HAKOB JUUIsl CHCTEMAaTHKH OaKTepuil.

XapaKTepUCTHKA OTJEJIOB IPAMOTPHUIIATENIBHBIX, IPAMIIONI0KUTEIBHBIX, MUKOIUIA3M U apXeOaKTepUH.
WzButeie popmbl 6akrepuii. CanpoTpodHbie U MapasuTUIECKUe MPEICTABUTENN, PACIPOCTPAHECHUE U
HKOJIOTHUSI.

I'pamoTrpunaTensHble HEcopooOpa3yrole najtoyku. PacmpocTpaHeHne | posib B TOYBEHHBIX U
BOJTHBIX HKOCHUCTEMAX.

OO6nuratHele BHYTPUKJIETOUHbIE MTapa3uThl. OCOOEHHOCTH METa00IM3MA.

XapaKkTeprucTUKa XeMOJIUTOABTOTPOPHBIX OaKTEPHil.

XapaKTepuCTHKa CTEOETHKOBBIX, MOYKYIOLIUXCS U CKOJIB3SIIUX OAKTEPHIA.

MonouHokucisie 6aktepun. [omodepMeHTaTuBHBIE U reTepoepMEHTaTUBHBIE MOJIOYHOKHUCIIBIE
HaJIOYKU

CnopooOpa3yrorniue 6akTepun. THITBI CITOPOOOPA30BAHUSI.

AKTUHOMUIIETHI U POJCTBEHHBIE OpraHu3Mbl. OOIIas XapakTeprucTUKa, 0COOEHHOCTH MOP(OIOTHH U
pasMHOXXeHUs. PactipocTpaHeHue, 3KOJI0TrHs U MPaKTHYECKOe 3HAYCHHE.

Muxoruiazmel. CBoiicTBa, 00yCIOBICHHBIE OTCYTCTBUEM KJIETOUHOM cTeHKH. PactipocTpanenue u
MecTa OOUTaHUS.

Apxebakrepuu. OcoOeHHOCTH MOP(HOTOTUH U PUNOTIOTHH. DKCTPEMAalIbHBIC apXeu.
PacnpocTpanenue, Mmecta 0OMTaHHs U POJIb B IPUPO/IE.

Mukpockonuueckue rpudsl. Mopdonorus u ¢pusmnonorus rpuOHoi kiaeTkn. CrnocoObl MUTaHUs U
pa3sMHOXKEHHUSL.
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29 DkonoruvecKue TPyIIbl rpuOOB U UX MpakTUdeckoe 3HadeHne. OCOOEHHOCTH CUCTEMATHUKH
JPOXOKEBBIX TPHOOB.
30 ITpupona BUpYCOB U TUNOTE3bI UX MPOUCXOKAeHUsA. CTpoeHUE U XUMHUECKUN COCTaB BUPYCOB.

TunoBble 3axanus s 3a4era (IIK-1)
HE TIPETyCMOTPEHO

Tunosblie Bonpockl 3xk3amena (ITK-1)
1 Dramnbl B3auMoeiicTBHS BUpyca ¢ KieTkoi. OCOOEHHOCTH B3aMMOICHCTBHS 300TIaTOTEHHBIX,
(UTONATOTeHHBIX BUPYCOB M OakTepro(}aroB ¢ KIETKOH-XO3SIMHOM.
2 Bupowuns! u npuoHkl. 3a00JIeBaHUs, BEI3IBAEMbIE TIPUOH-TIPOTEHHAMHU.
3 AOopTuBHAas, TPOAYKTUBHAS U UHTETPaTUBHAs (hOPMBI B3aUMOJICHCTBHsI. XapaKTepUCTHUKA CEMEHCTB
JHK- u PHK-coaep:xamux BUpycoB.
4 Bupyc nmMMmyHoneduIuTa 4emoBeKa.

5 Crnoco0blI cy1ecTBOBaHUS MUKPOOPTraHU3MOB. ABTOTpOdBI U rerepoTpodsl. IloTpedHOCTH
MHUKPOOPTaHU3MOB Pa3IMYHbIX JIEMEHTaX U (paKTOpax pocra.

6 I'pynmbsl MUKpOOPraHM3MOB, YYacTBYIOIIMX B KpyroBopote yrieposaa. OKHcIeHHe MOHOMEPHBIX U
MOJMMEPHBIX YITIEPOACOEPKAIUX COSAMHEHUH. PUKcaus YIIIEeKHCIOTH MUKPOOPTaHU3MaMH.

7 KpyroBopot cepsl B npupoe. MUKpOOPraHU3Mbl, Y4aCTBYIOIIHE B 3TOM IIpOILECCe.

8 Croco0Obl pa3sMHOXKEHHSI TPOKAPHOTHBIX U 3YKapHOTHBIX MUKPOOPTaHU3MOB.

9 3akoHOMEpHOCTH pocTa MOMYJISALUM MUKpoopraHu3MmoB. KpuBas pocra. [IpyunHel tumuTanyuu
pocra u ormupanus. [lepuonuueckue KyabTypsl U T'OMOTE€HHO-HENPEPBIBHOE KYIBTUBUPOBAHHUE.

10 YucTsle M HAKONUTENIBHBIE KyJIbTYpbl MUKPOOPIaHM3MOB. lIpMHIMI 37€KTUBHOCTH KYJIBTYpBHI.

11 MeTtonbl TPUTOTOBJIEHUS U CTEPUIIM3ALMMA MUTATENbHBIX cpell. OCHOBHBIE THUIIBI CPE/I,
WCITOJIb3YEeMBIX JIJIsl KyJbTUBUPOBAHUS aBTOTPOGOB U TeTepoTpodOB.

12 KynbTuBHpOBaHUE adpPOOHBIX, aHAYPOOHBIX U (DOTOCHHTEZUPYIOITUX MUKPOOPTAaHU3MOB.

13 KOHCTpYKTUBHBIE U SHEPTETUUECKHE MTPOLIECCH] Y IPOKAPHOTOB.

14 CniocoOsI momyyeHuss MUKpoopranu3Mamu 3Hepruu. Poias AT® u criocoOs1 ee 00pa3oBaHws.

15 Bpoxenue. O01mas XxapakKTepuCcTUKA.

16 TomodepMeHTaTUBHOE MOJIOYHOKUCIIOE OpOsKEHUE: XUMU3M, BO3OYIUTEINH, YCIOBHSI IPOTEKAHUS,
HapO/I0X035IICTBEHHOE 3HAYECHHUE.

17 TerepohepMeHTaTUBHOE MOJIOYHOKUCIIOE OpOsKEeHUE: XUMU3M, BO3OYIUTEIH, YCIOBHSI MPOTEKAHNUS,
HaApO/I0X03s5iICTBEHHOE 3HaueHue. [I[ponrnonoBokucioe OpoxeHue.

18 CnmproBoe OpokeHHEe: XUMHU3M, BO3OYIUTENH, YCIOBHSI MPOTEKAHUS, HAPOIOX03IHCTBEHHOE
3Ha4YEHUE.

19 MacnsHokucaoe OpokeHre: XUMHU3M, BO3OYIUTENH, YCIOBHS MPOTEKAHUS, HAPOIOX03HCTBEHHOE
3HaueHue. A1eToOyTUII0BOE OpOKEeHNe.

20 baxrepuanpubiii hoTtocuHTe3. POTOTpOPHBIE MUKPOOPTaHU3Mbl. OKCUTE€HHBIN M aHOKCUTEHHBII
dotocunte3. Criocoosr oOpazoanuss ATD ¢oroaBToTpodhamu.

21 XemocunTe3 y npokapuot. O01miee nonsTue. TUITBI XeMOCHHTEe3a. XeMOJIUTOTPOGHBIE 1
XeMOOPTaHOTPO(HBIE OaKTEPHUH.

22 JIsIxaTelbHbIe IPOIIECCh Y TPOKapruoToB. L{uki TpukapOoHOBBIX KUCIOT. HemomHoe okucienue.

23 JIpixarenbHbIe IPOILECCH Y MPOKAPHOTOB. J[pixarenbHas nenb. AHa poOHOE JbIXaHUE.

24 AccuMumsALUs yIIEPOICOACPKAIIMX COSAMHEHH reTepoTrpodamMu M aBTOTpodammu.

25 Ponb MEUKpOOPraHU3MOB B KPYyTOBOPOTE a30Ta: a30T(UKCAIMS, HUTPUPUKAIHS, JTSHUTPUDUKAIIHS,
aMMOHH(UKAIHS. XapaKTePUCTUKA MHKPOOPTAHU3MOB, BBI3BIBAIOIINX 3TH MPOIIECCHI.

26 IlyTi acCUMMISIIIUU MHKPOOPTaHM3MAMH OPTaHMYECKHX M MUHEPAIbHBIX COCTUHEHUHN a30Ta.
CBobonHas a30TopuKCcaMs: XUMU3M, IIPEICTABUTEIH, YCI0BUS d3PPEKTUBHOCTH MpOIecca.
XapakTepucTrUKa OAHOTO U3 MPEICTaBUTEIICH.

27 Ilytn acCUMWJIAIIMM MHUKPOOpPraHM3MaMU OPraHUYECKUX M MUHEPAJbHBIX COCAUHEHHUI a30Ta.
CumbnoTrnyeckas a30To(UKCAIU: XUMU3M, TTPEACTABUTENH, YCIOBHS 3PGEKTUBHOCTH TpoIecca.



28 Ilytn accuMMIISILMM MHMKPOOpPraHM3MaMM OpPraHMYECKHMX M MUHEPAJIbHBIX COEIMHEHUH a30Ta.
Hutpudukamus. XumMu3m, npeacTaBUTEINH.

29 AmMonupukanus. XuMu3M, MpeaCTaBUTENH.
30 Jenutpudukamms. XUMU3M, TPESACTABUTEIH.
31 OcHOBHBIEC TyTH OMOCHHTE3a AaMUHOKHUCIIOT y aBTOTPO(HBIX U TeTepOTPO(YHBIX MUKPOOPTaHU3MOB.

32 BnusHue pu3nYecKuX U XUMUYECKHX (PAKTOPOB HA MUKpOOpraHU3MEbI. Vcronb30BaHme 3TOTO
BJIMSIHUSI B TIPOMBIIIJIEHHOCTH U TIPAKTUYECKOM e TEIbHOCTH YeI0BEKa.

33 JleiicTBue pusmdeckux (HakTOpoB HAa MUKPOOPTaHU3MEI.

34 [eiicTBue XUMHUECKUX (PAKTOPOB HA MHUKPOOPraHU3Mbl. OTHOLIIEHHE MUKPOOPTaHU3MOB K
KUCIOpony. A3po0Obl, paKylbTaTUBHBIE U OONHUTaTHBIE aHAIPOObI, MUKPOAIPOPHUIILHBIE U
MHUKPOa’pOTOJIEPAaHTHBIE (DOPMBI.

35 JleiicTBue Omomornueckux GakTopoB Ha MUKPOOPTaHU3Mbl. DOPMBI CAMOMOTHYECKUX U
AHTArOHUCTUYECKHUX B3aMMOOTHOILICHUN MEXy MUKpPOOpPraHu3MamMu. TUIbI B3aUMOACHCTBHI
MUKPOOPTraHU3MOB C PACTEHUSMHU, )KUBOTHBIMU U YEIIOBEKOM.

36 Ilapa3uTusM U naToreHHble MUKpOOpraHu3Mbl. GakTopbl, 00yCIOBIMBAIOLINE TATOTEHHOCTh U
BUPYJICHTHOCTb. ENMHULIBI U3MEpPEHUs BUPYJIECHTHOCTH. YCIOBHO MATOI€HHBIE MUKPOOPTaHU3MBI.

37 Muxpoduopa nous. OCHOBHBIE TPYIIIBI TOYBEHHBIX MUKPOOPTaHU3MOB. POJIb MUKpPOOPTraHU3MOB B
OYBOOOPA30BaTEIbHBIX MPOIECCAX U TUIONOPOANH MOYB. YYaCTHE MUKPOOPTaHU3MOB ITOYBHI B
Ouonerpasanum 3arpsi3HeHUN.

38 Mukpoduopa Boabl. 3HAUCHHE MUKPOOPTAHU3MOB B TIEPBUYHOM MPOTYKIIMHA BOAOEMA U
MUHEpATU3alii OPraHUYECKUX BellecTB. bronoruueckie MeTo bl OUUCTKU CTOUYHBIX BO/I.

39 Muxkpodiopa Bo3ayxa.

40 Metonpl 0GAaKTEPHOIOTHYECKOTO U CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHaJIN3a MUKPO]IOPHI MTOYBHI,
BOJIbI, BO3/TYXA.

41 Crepunuzanus.

42 Bacillussubtilis: xapakrepucTrka, 0COOCHHOCTH OHTOTEHE3a, MOTYUYEHUE AICKTUBHOMN KYJIBTYPHI.

43 IlonHast XapakTepUCTHKa MUKPOOpPraHU3Ma.

44 Bo30OynuTenu onacHbIX 3a0071eBaHU.

45 DOpomonus npokapuotroB. COBpeMeHHasi CUCTEMATHKA IIPOKAPHOTOB.

TunoBble 3axanus s dxk3amena (ITK-1)

1. [IpuroToBsTEe PUKCHPOBAHHBIN MpEMNapar onpeaeIeHHOro MuKpoopranusMma. [Iposenure okpammBanme
o ['pamy.

2. IlpuroroBwTe npemnapat Bacillus subtilis, mpoBenuTe okpammBaHue 3HI0CIIOP.

3. IIponeMOHCTpUPYHTE IKCIIEPUMEHT MOCTAHOBKHU AJIEKTUBHOM KYJBTYPBI ONPEACIEHHOTO

MHUKpPOOPTaHU3Ma.

4. Onpenenurte MpeIoKeHHBI MUKPOOPTaHU3M, UCTIONB3YsI OMOXUMHYECKUE METO/IbI TUATHOCTUKH.

5. Onpenenute KOJIMUYECTBO MUKPOOPTAaHU3MOB B 1 MJT BOIOTIPOBOHOM BOJBI (OTIHIIIMTE METOAUKY
MIPOBEICHUS SKCTIEPUMEHTA).

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer
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Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrim
TIOCTYKCHHSI pe3YJIBTaTa)
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«3a4TCHO»
(50 - 100 6anzoB)

MK-1

3HaeT TEOPETUYECKUE OCHOBHI MHUKPOOHMOJOTMH W HUCIOIB3yeT HUX
JUIS  W3y4YeHUsT OSKU3HM W CBONCTB JKUBBIX OOBEKTOB, WX
uaeHTU(QUKAIIMK W KyJIbTHBUPOBaHUSA. B coBeplieHCTBE yMmeer
MIPUMEHSATD METOJIBI HaOIIONeHNS, KJIacCU(pUKAIIH,
KyJBTUBHPOBAHHSI, BOCIIPOU3BOJICTBA MUKPOOUOIOTUYECKUX
O0OBEKTOB B MPHPOTHBIX M JTAOOPATOPHBIX YCIOBHSIX U HCIONB3YET
MONTyYeHHBIC 3HAHWS IS aHAllM3a B3aUMOJCHCTBHI OPraHu3MOB
Pa3IMYHBIX BUIIOB APYT C APYTOM U O cpenoi oouranus. [lornmaer
poib OMOJOrMYECKOro pa3HooOpasusi Kak BeAyllero ¢axrtopa
YCTOMYHMBOCTH )KMBBIX CHCTEM U OUOC(hEpHI B 1IEIOM.

«HE 3a4TCHO»
(0 - 49 GannoB)

MK-1

HNmeer cnalplii  ypoBeHb  3HAHUH  TEOPETUUYECKHX  OCHOB
MuKpoOunosnornu. He MokeT NpuUBECTH NpUMEpPHl U3 pPeaabHOM
NPAaKTUKA MUKPOOMOJIOTUYECKUX HccienoBanuii. HeyBepeHHO W
JIOTUYECKU HEIOCIIEI0BAaTEIbHO U3JIaraeT MaTepHall.

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pe3yJIbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

IK-1

3HaeT TEOPETHYECKHE OCHOBBI MHKPOOWOJOTHH W HCIIONB3YeT HX
IUIE  W3yYEHUsS JKU3HHM H CBOHCTB JKHBBIX OOBEKTOB, UX
UACHTUPUKAIIMA W KyJbTUBUPOBaHHs. B coBepiieHCTBE yMmeeT
MIPUMEHSTh METOJIBI HaOIOICHNS, KJIaccu(UKaIHH,
KyJIbTUBUPOBAHHS, BOCIIPOM3BOJICTBA MUKPOOHOIOTUIECKHX
00BEKTOB B MPUPOAHBIX M Ja0OPATOPHBIX YCIOBHSX M HCIOJNB3YET
MOJTYYCHHBIC 3HAaHUS JUIsl aHalIW3a B3aMMOJCHCTBHH OpPraHU3MOB
Pa3IMYHBIX BUJOB IPYT C APYTOM H €O cpenoit ooutanus. [lornmaet
posib  OMONOTHYECKOTO pa3HooOpa3us Kak Beaymero ¢akropa
YCTOMYHUBOCTH JKUBBIX CUCTEM U OMOC(EPHI B 1IETIOM.

«XOPOIIIO
(70 - 84 6amnoB)

IK-1

3HaeT TEOPETHYECKHE OCHOBBI MHKPOOWOJOTHH W HCIIOIB3YeT HX
IUIE  W3yYEHUS JKU3HHM H CBOWCTB JKHBBIX OOBEKTOB, UX
UACHTUQUKAIIMA W KyI6THBHpOBaHWsA.  [loHMMaeT  poib
OMOJIOTUYECKOTO  pa3HooOpa3ws  Kak  Bemymiero  (akrtopa
YCTOMYHUBOCTH JKUBBIX CUCTEM M OMOC(EPHI B 1IETTOM.

«YZIOBJIIETBOPUTEIHHON
(50 - 69 6amnoB)

IK-1

3HaeT TEOpEeTUUYECKUE OCHOBHI MUKPOOMOJIOTMH W HUCHOJIB3YeT HUX
JUIS  U3y4YeHUsT JKU3HM UM CBOMCTB JKUBBIX OOBEKTOB, HX
UACHTU(PUKAIIMY U KyJTbTUBUPOBAHHUSL.

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

MK-1

HNmeer cnalplii  ypoBeHb  3HAHUH  TEOPETUUYECKHX  OCHOB
MUKpoOuonornu. He MokeT NpuUBECTH NpUMEpPHl U3 pPeaTbHOMH
NPAaKTUKA MUKPOOHMOJIOTUYECKUX HccienoBaHuii. HeyBepeHHO W
JIOTUYECKU HEIOCIIEI0BAaTEIbHO U3JIaraeT MaTepHall.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCSsl 10 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromUXCs:

[Mpuctynass K W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCcs HEOOXOIUMO O3HAKOMHTHCS
conepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTIedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOEe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.



B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JTUTEPaTyphl;

- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsl CAMOCTOATEILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOJIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
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- UCITIOJIb30BAHUC OOMOJHUTCIBHOTO MaTCpuaa,
- palOHAJIBHOCTH HMCIIOJIb30BaHNA BPEMCHH, OTBCACHHOI'O HAa 3aJaHHUC.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaK1e€ MOMEHTHI KaK:

- colep)KaHUE MPE3CHTAlUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COICpIKaHUE,
COOTBETCTBHE 3asBIICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMUYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKHUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIApTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHNE PETIaMEHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JiesiaM IPOTrPaMMBI:
- COIEpKaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TeMbl, JOCTYITHOCTh
nu3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHIKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEHICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToAN4YecKOe U HHPOPMALIMOHHOE 00ecrieyeHrue TUCIHIIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. HerpycoB A. U., KotoBa U. b. Mukpo6uosnorusi: Teopust u npaktuka B 2 4. Yacte 1 : YueOnuk mms
By30B. - MockBa: FOpaiit, 2020. - 315 c. - Tekcr : anexrponnsii // DbC «tOPAUT» [caiit]. - URL:
https://urait.ru/bcode/450147

2. Herpycos A. 1., KoroBa U. b. Mukpo6uonorusi: Teopust U npakrtuka B 2 4. Yactp 2 : YueOHUK Ui
By30B. - Mocksa: FOpaiit, 2020. - 332 c. - Tekct : snekrponssiii / OBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/451769

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. I'yces M.B., Muneesa JI.A. MukpoOuomnorusi : YueO. Ans CTy[d. BY30B. - 5-€ H3.,CTepeoTHIL.. - M.:
Axanemns, 2004. - 462 c.

2. BopobObeB A.A. MenunuHckass MUKPOOHOJIOTHSI, BUPYCOJIOTUSL U IMMYHOJIOTHS | YU€OHHUK IS CTY/IEHTOB
Me€JI. BY30B. - 2-€ U3[l., ucnp. u Joi.. - M.: MUA, 2012. - 704 c.

6.3 VlHble HICTOUHUKHU:

1. Muxkpo6uoor.py - http://micro-biolog.ru

2. The American Society for Microbiolog - http://asm.org

3. Pycckuit menumHCKHMA cepBep - http:// www.rusmedserv.com

4. Knaccuueckast 1 MoJeKysipHast ouonorus - http://molbiol.ru/

5. Menynugep - http://meduniver.com

6. The Microbiology Society - http://www.microbiologyonline.org.uk

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIEe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Microsoft Office [Ipodeccronanbhsrii mioc 2007

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Omneparmonnas cuctema Microsoft Windows 10

Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. IPR BOOKS: snextponHo-6ubnnoreunas cuctema. — URL: http://www.iprbookshop.ru
2. ApxuB Hay4YHBIX XypHAJIOB 3apy0OexHbIX n3narenbcTB. — URL: https://arch.neicon.ru

3. Hayunas snexkrponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
4. Hayunast snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Hayunas osnexktponHas OuOmuorexka Poccuiickoit  akamemun — ectectBo3Hanms. —  URL:
https://www.monographies.ru

6. [Ipe3unenrckas oubnuoreka umenu b.H. Enpriuna. — URL: https://www.prlib.ru
7. Poccuiickas rocynapctBerHas onbnmoreka. — URL: https://www.rsl.ru
8. Poccwuiickas HanmoHaneHast Oubnuoreka. — URL: http:/nlr.ru

9. VHuBepcurerckas OuOnuoTeka  OHJAMH:  3JEeKTpOHHO-OMOnMoreunas  cucrema. —  URL:
https://biblioclub.ru

10. OBC «YuuBepcuterckas oubnmmoreka onnaita» . — URL: http://www.biblioclub.ru
11. Dnexrponnas oudanorexka PODU. — URL: https://www.rfbr.ru/rffi/ru/library
12. KOpaiit: anexTpoHHO-0nbaunoreunas cuctema. — URL: https://urait.ru

JJIeKTPOHHASA HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnogaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEICTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpesie YHUBEPCUTETA.
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