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

OIIK-1 CnocobGeH npUMEHSATH 3HAHUE OHMOJIOTHYECKOTO pa3HOOOpa3us W HCIIOJIB30BaTh METObBI
HaOMIOeHNs, UIEHTU(HUKALMY, KIaCCU(PUKALINU, BOCIPOM3BOJCTBA U KYJIBTUBUPOBAHUS JKUBBIX OOBEKTOB
11 pelIeHns: TpoeCcCHOHANBHBIX 3a1a4
[IK-1 CnocoGeH ocCymecTBIsATh MOUCK, KPUTHYECKHH aHAJIW3 M CHUHTE3 HAayyHOH HMH(POpPMAIUH B
COOTBETCTBHUH C HANpPaBJICHHUEM MOATOTOBKH

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax

OCBOCHHUA NUCHUIIIIUHBI:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
coepe: 01 OOGpazoBanue u Hayka (B cepax: oOpa3oBaHUs; HAYUHBIX HCCIICAOBAHUNA >KUBOWU IMPHUPOIBI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B LEJISAX OXPaHbI IPUPOJIbI)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH TIPOo(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-1 Cnocoben
MPUMEHSATH 3HAaHUE
OHOJIOrHYECKOTO
pasHooOpaszus u
HCIOIB30BaTh METOIEI
HaOII0ACHNS,
uaeHTU(DUKALINY,
KJIACCU(UKAITIH,
BOCITPOU3BOJICTBA H
KYJABTHUBHPOBAHUS JKUBBIX
O00BEKTOB IS PEIICHUS
npoecCHOHABHBIX 3a7a4

I/ICHOJ'IB3yeT 3HaHUA TCOPCTUICCKUX OCHOB
MI/IKp06I/IOJ'IOFI/II/I AJId N3YyYCHUSA KU3HU U CBOICTB >KHBBIX

06’BCKTOB, ux I/I)ICHTI/I(bI/IKaI_II/II/I U KYJIbTUBUPOBAHUS.
HpI/IMeHHeT METOAbI Ha6J'IIOZ[CHI/I$I, KJ'IaCCI/I(I)I/IKaI_II/II/I,
KYJIBTUBUPOBAHUA, BOCIIPOM3BOACTBA
MI/IKp06I/IOJ'IOI‘I/I"IeCKI/IX O0OBEKTOB B OpUpPOAHBIX U

na0opaTopHBIX  YCIOBUSX. Mcmomb3yeT —TOJydeHHBIE
3HAaHUs JUId aHaln3a B3aMMOJCHCTBUI OpraHM3MOB
Pa3NUYHBIX BUIOB APYT C APYTOM U CO Cpelioi oOuTaHus

I1K-1 Cnocoben
OCYILIECTBIISITh TTOMCK,
KPUTUYECKHIA aHaTN3 U
CHUHTE3 HayYHOU
nHpOpPMAINH B
COOTBETCTBHU C
HarpasiieHHEM TIOATOTOBKH

I/ICHOJ'IB3yeT 3HaHUA TCOPCTUICCKUX OCHOB
MI/IKp06I/IOJ'IOI‘I/II/I AJId U3YyYCHUSA KU3HU U CBOICTB >KHBBIX
06’BCKTOB, nux I/I)ICHTI/I(bI/IKaI_II/II/I " KyJIbTUBUPOBAaHUSA

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-1 CrocobeH mpuMEeHATh 3HaHHE OHMOJIOTMYECKOTO pa3HOOOpa3us W MCIOJIb30BaTh

MeTOnbl  HaONIONEHHS,

HJeHTU(DUKAINH,

KJ1accupuKaIuu,

BOCIIPpOU3BOACTBA U

KyJBTUBUPOBAHUS )KUBBIX OOBEKTOB [Tl peIIeHUs MPo(ecCHOHANTbHBIX 3a/1a4

Ne HaumenoBanue
/o JHCIUATLINH,
OTIPEICTISIONINX
MEXTUCITUTUTMHAPHBIS
CBSI3U

®opma
o0yueHus

Ounas
(cemectp)

1]2]3




1 |Anpromnorus +
2 |Anaromus u +
MOPQOJTOTHS
pacTteHuit
3|300morus + | +

[IK-1 CrnocobeH OCyIIeCTBIATh TOWUCK, KPUTHYECKUA aHaJIW3 W CHHTE3 HaydyHOU
nH(pOpMaIMU B COOTBETCTBUHU C HAIPaBICHUEM MTOJITOTOBKH

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETAIOINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

Ounas
(cemectp)

213141617

1 |Bronorust uenoBeka +

2 |T'epnietomorus +

3 |Konnenmun +
COBPEMEHHOTO
€CTECTBO3HAHUS

4 {O3HaKOMHUTEIIbHAS +
IMpaKTUKa

OCHOBEI OMOITHKH +

[Tcuxodusnonorus +

TeTpanononorus +

RN

dusnonorus +
npoheCcCHOHATLHOU
eI TEIbHOCTH

9 |®wu3nonorus + | +
pacTeHui

10|®nopa u dayna +
TamOoBCcKOH o0IacTn

11 |utonorus u +
TUCTOJIOTUSA

12 [OmOpuomnorus +

13 |9tomorus +

2. Mecrto nucuuninabl B cTpykrype OIl 6akanaBpuara:

JucuumuinHa « MUKpOOHOJIOTHS) OTHOCUTCS K 00s13aTenbHON yacTu yueObHoro miuana OIl mo HanpasieHuIo
noarorosku 06.03.01 - buosnorus.

JucrummHa « MUKpOOHOIOTHSY U3y4yaeTcs B 4, 5 ceMecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.006eM gucrumuinHsl: 11 3.€.
Oumnas: 11 3.e.

Ounas

Bun yueOHOM paboOTHI
Y p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 396
KonrakTHast pabora 168
Jlexmm (Jlextmm) 56
JlaGoparopnsie (J1ab. pab.) 112
CamocrostensHas padota (CP) 192

OK3aMeH 36




3auer

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIiero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
4 cemecTp
1 Muxkpobuomnorus. [IpakTnueckas u
Wctopus, pazgensr, | 6 | 12 | 24 naboparopHas
METOBI. pabora
2 Mopdomnorus u [TpakTrueckas u
(dhyHKIIMOHATBHAS nabopaTtopHas
CTPYKTypa 6 | 12|28 pabora;
OakTepuaTbHOU KonTponsHas
KJICTKH. pabora
3 [Iutanue u poct [IpakTyeckas u
MHKpPOOpraHu3mMoB. | 6 | 12 | 28 nabopaTtopHas
pabora
4 OHepreTu4eckue IIpakTrueckas u
IIPOLIECCHI. naboparopHas
6 | 12 | 28 pabora;
KontponpHas
pabora
5 cemecTp
5 buocunreTnyeckue [IpakTyeckas u
MIPOIIECCHI. 8 | 18 | 21 nabopaTtopHas
pabora
6 ITpuHIUIIBL KontponbpHas
KJaccuukanuu 8 - |21 pabora
MIPOKapUOTOB
7 PaznooGpasue u [IpakTyeckas u
CHUCTEMaTHKa 8 |30 |21 nabopaTtopHas
MHKPOOPTaHU3MOB. pabora
8 JleiictBue pakTopoB [IpakTuueckas u
BHEIIIHEH cpeibl Ha naboparopHas
MHUKPOOPTaHU3MBI. 8 | 16 | 21 pabora;
Okosorus KontponbpHas
MUKpPOOPTaHHU3MOB. pabora
Tema 1. Mukpoounosorusi. Ucropus, pasaeini, Metoabl. (ITK-1)
Jlekumus.

Jlexmmst Nel. Mictopus pa3sutusi Mukpoouosorun. [Ipenmer u 3agaqm MUKPOOHOJIOTHH, €€ MECTO M POJIb B
COBPEMEHHOU OMOI0Tuy. 3HaYeHNE MUKPOOHOJIOTHH B HAPOTHOM XO3SMCTBE M MEAUIIMHE. DTaIlbl Pa3BUTHS
Mukpoouonorun. OTKpeITHE MUKpoOopraHu3MoB A.JleBenrykoM. Paboter ommcarensHoro nepuosa (P. I'yka,
KJILJL broddona, 1. Kanbsp ne Jlarypa, T. [lIBanna, ®. Kroruunra). Hayunas nestensrocts JI. TlacTtepa,
€ro poiib B GOpMUPOBAHUH HAYKH O (PYHKIMSIX MUKPOOPTa-HU3MOB M BOSHUKHOBEHUHU PA3IUYHBIX 00acTeit
Mukpoouonorun. 3Hadenue padot P. Koxa, M. beliepunka, A.®@nemunra, A Jle bapu.



Posb  OT€YeCTBEHHBIX YYEHBIX B pa3BUTUM HAYKH O MHUKpOOpraHusMax. PasBurthe oTeueCTBEHHOU
mukpobuonoruu. Ilepsoie pycckue mukpoOuonoru (JI.C. LlenkoBckuit, 1.U. Meunukos, H.®. I'amares,
JLK. 3abonmoTHblii W 1Ap.), UX BKJIAX B pa3BUTHE HAyKU O MHUKpoopranuzmax. 3HaueHue pador C.H.
Bunorpaackoro u B.JI. OwmensHckoro [uiss pa3BUTHS HOBOIO HANpaBICHUS — DKOJIOTMYECKOU
mukpob6uonoruu. M.C. BopoHHH — 0CHOBaTeNb OTEYECTBEHHOM MUKOJIOTHH.

OtkpeiTre BupycoB u 6akrepuodaros. Padorst J[.1. UBanosckoro, @.J1. Dpems.

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

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

OcCHOBHBIE HaNpaBJICHUs Pa3BUTUSI COBPEMEHHON MUKPOOMOIOTHH; 0011asi MUKPOOUOJIOTHsI, MEAULIMHCKAS,
IIPOMBILIIEHHAsA, CEJIbCKOXO3MCTBEHHAsA, MOUYBeHHas M Ap. Kparkas xapakrtepuctuka ux 3azaad. Hosble
HaIpaBJIEHUS] B MUKPOOUOJIOTUU U TIEPCTIEKTUBBI Pa3BUTHL.

Jlexmmst Ne2. MeToapl ucciaenoBaHusi B MUKPOOHOIOTHH.
[IpokapuoTbl — OCHOBHOW OOBEKT M3Yy4YEHHUS COBPEMEHHOM MHKpPOOHONOTHU. XapaKTepHCTUKA
MPOKAPUOTHBIX OP-TaHU3MOB. J[Be BETBU MPOKAPHOT: apXEH U DYOaKTEPHUHU.
MUKpPOCKONIMYECKHE METOAbl  KCCIIEJOBAaHUSL MHUKpPOOpraHu3MoB. (CBETOBOM MHUKpPOCKON U  €ro
Pa3HOBUJAHOCTU: TEMHOIIONbHAS, ()a30BOKOHTPACTHAs W JIFOMHUHECIEHTHAss MUKpocko-mus. [Ipemaparsi
KJIETOK MUKpoopranu3MoB. [Ipocteie u quddepeHnnpoBaHHbIE METOIBI OKPACKHU KIETOK.

JlaGopaTopHbie padoThbI.
Opranu3aiiys MUKpOOHOIOTHYECKOM JTabopaTopun U paBuiia padoTel B Hell. Crepunusanus. [lutarensHbie
CpEIBbI.
[1nan npoBeneHus 3aHATUSI.
1. Crepunuzanus.
2. IlurarenbHble CpeIb.
3. KynbTuBUpOBaHME MUKPOOPTAHU3MOB.

Meroanueckrue peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOX0AMMO cPOPMUPOBATH MOHATHUS O
CTEpPHIIN3AIINH, TUTATEIBHBIX CpellaX, BEIPa00TaTh HABBIKU MPUTOTOBJICHUS TUTATEBHBIX CPEl.

KoHTposnpHBIE BOIIPOCHI.

Kakne meTonpl cTepunm3anuu 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. [IpaBuna paGoTsl ¢ MuUKkpoopranusMamu. [I[puroToBIeHrE MPUKUZHECHHBIX U
MOCTOSTHHBIX MPENaparos.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3ananue 1. [loAroToBUTH COOOIIEHUSI O MHOTOOOpa3uu MUKPOOPTaHU3MOB, UX POJIH B IPUPOAE U KU3HU
YeJI0BEKA.
3ananue 2. [103HAKOMUTBCS ¢ KPaTKOW UCTOPUEH MUKPOOHOIOTUN M COCTABUTh TaONHUILy «XPOHOIOTHUS
MHUKPOOHOJIOTUYECKUX OTKPBITHI.

3ananue 3. 3anoaHNUTE CIEAYIONIYI0 Ta0nuIly: "TeMepaTypHblil peskuM TpH pa3InYHbIX Crioco0ax
TEPMHUECKON cTepriin3anuu."”

JlaiiTe onpeaeneHre NOHATHAM «CTEPHIN3aIUs», «nactepu3anus». OObsICHUTE, 3a4eM UCIIOIb3YIOTCS 3TH
IPOLIECCHI.

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



Pasmepsl  Mukpoopranu3moB. OJHOKJIETOYHbIE M MHOTOKJIETOuHbIe (hopMbl. OCHOBHBIE (HOPMBI
OIHOKJIETOYHBIX OakTepuil. XapakTepHble oO0beanHeHHs KieTok. Mopdonoruueckas nuddepeHupoBKa
MHUKPOOPTI'aHU3MOB.

[TuToruia3Ma 1 KJI€TOUHbIE BKIFOUEHHS TPOKAPUOTHOM KIIETKH.

[Toxosiuecst popMbl MUKPOOPTaHU3MOB. DHI0CTIOphl. VX cTpoeHue, (U3NOIOrHUecKoe IpeaHa3HaueHue.
Otansl GOPMUPOBAHUS SHAOCHIOPHI.

Jlexuus Ne4 CtpoeHne u XUMHUYECKUN COCTaB MPOKAPUOTHON KIIETKHU.

Oco0eHHOCTH CTPOEHHMSI KJIETOK MPOKApUOTOB B CPAaBHEHUHU C 3yKaproTaMu. [loBepXHOCTHBIE CTPYKTYpHI
npokapuoroB. CocTaB U CTPOGHHME KJIETOYHBIX CTEHOK Yy MpoKapuoT. KieTrouHble CTEHKHU
IPaMITONIOKUTENBHBIX U TPAaMOTPHUILIATEIbHBIX OakTepHil. 3HaYeHHE KIIETOYHBIX CTEHOK.

[Mporomnactel U cdeporiactel. L-GOpMbI M MUKOIIa3Mbl, BO3MOXKHBIE TPUYUHBI MX BO3HUKHOBEHUSI.
Cnu3ucThie CIOU U KaICylbl; XUMHUYECKH coctaB u GyHKuuu. [logBmkHOCTh y O6aktepuit. XKryTuku: ux
9HCII0, COCTaB U pac-moyiokeHue y 0akrepuii. OceBast HUTh CIUPOXET. AKCHanbHble (UOPUILTEI. MexaHu3m
JBUKCHUS y OaKTepHil.

Peakuuu Takcuca y mpoKapuoTOB (a9POTAKCUC, XeMOTAKCUC, JOTOTAKCHUC).

dum6Opun 1 nonossie Boocku (F-mmm) y 6akrepuii, nx GyHKITUH.

MeMOpaHHbIe CTPYKTYpBI KJIETKH MpokapuoToB: LIIIM, Me30CcoMbI, THIAKOUIBI, XpOMaTO(OPHI, a3POCOMBI
u 11ip. Lluto30mb 1 pubocombl. BrimtoueHus, MX cOCTaB ¥ 3HAYEHUE Y PA3HBIX MUKPOOPTaHU3MOB.

Jlekuusa NeS. ['eHeTrka MUKpPOOPraHU3MOB

CoctaB W OCOOCHHOCTH OpraHW3allMk TEHEeTWYecKoro ammapara (Hykieouna). Permkamus JIHK.
['eHeTnueckuii Ko U CHHTE3 Oeika. BHEXpOMOCOMHEBIE 2IEMEHTHI HACIEICTBEHHOCTH IPOKAPHUOTOB.

OO6nacTy MpPaKTUYECKOTO HCIIOJIb30BaHUS MYTAaHTOB MHKPOOPraHM3MOB. PexomMOMHalMs y NMPOKapUOTOB:
TpaHc-popmanus, TPaHCAYKLHUSA, KOHbIoranus. MoJeKkynspHble OCHOBBI MyTareHe3a M THUIIbl MyTallHil.
Myramuu, MyTtareHHble ¢akTtopsl. Pa3zHooOpasme MyTtaHToB. YactoTa ©W  CKOPOCTH  MYTalluil.
lenotunuueckass W (QeHoTUNHUEcKass H3MEHUYMBOCTh. [lomynsunonHass wu3MeHUHMBOCTh. Cenexuus
pa3nMyYHbIX MyTareHoB. OOJacTM NPAKTUYECKOTO HC-TIOJIB30BaHHUSI MYTAHTOB MHUKPOOPTaHU3MOB.
PexoMOuHamust y mpokapuoToB: TpaHchopMmaius, TpaHCIyKIuUs, KOoHbloranus. PekomOuHamus y
AYKApUOTHBIX MUKPOOPTraHu3MOB. [10510BOI 1 mapaceKkcyaabHbINA MPOLECCHI.

Posb TpaHCreHHBIX MUKPOOPTraHU3MOB B Pa3BUTUH HAyKU U IPOU3BOJICTBAX B TEHHON MHKEHEPHH.
JlaboparopHbie padoThbI.

[IpakTrueckoe 3ausTHE. MUKPOCKOIIMYECKHUE METOABI UCCIIEA0BAaHUS MUKPOOpraHu3MoB. HekoTopbie
O0COOEHHOCTHU CTPOEHUS IPOKAPHUOTHON KIIETKH.

[1nan npoBeneHUs 3aHATUS.

1. Muxkpockonus.

2. [TpuroroBieHnEe MUKPOCKOITUYECKUX MPENAPATOB.

3. CTpoeHue KIIETOUHOM CTeHKU. BHYTpUIIMTOIIa3MaTHUE€CKUE BKIIFOUCHUS.
4. IIUTOXMMUYECKUE METOIBI UCCIIETIOBAHUS MUKPOOHOM KIICTKHU.

5. JJaboparopnas pabora.

MeTtonnueckue peKOMEHAalluu: B IPOLecce 3aHATHS He00X0AMMO c(hOPMUPOBATH IOHATHUS O
MHUKPOCKOIUYECKUX METOJIaX UCCIIEeIOBAaHMSI MUKPOOPTaHU3MOB, 0COOEHHOCTSAX CTPOCHHUSI MPOKAPHUOTHOMN
KJIETKHU, BBIPAOOTaTh HABBIKM MUKPOCKOIIMPOBAHUS, IPUTOTOBJICHUS M OKPAIIMBAHUS MUKPOCKOITUYECKUX
MIPEnapaToB, BRISBICHUS OCOOCHHOCTEN CTPOEHUS KIETOK.

KoHTposnpHBIE BOIIPOCHI.
. Kakue Tunel MUKpOCKOTIOB UCTIOIB3YIOT B MUKPOOHOJIOTMYECKUX UCCIIEIOBAHUAX ?
. I3 Kakux yactell COCTOMT MUKPOCKOI U KaKOBO UX Ha3HaYeHHE?
. Kak npoBoauTcs HacTpoiika ocenienus no Kemnepy?

. Kakas nmocyna ucnomnb3yercs /Ui BbIpalluBaHUSI MUKPOOPTaHU3MOB?

1

2

3

4. J114 4ero UCIONIb3yEeTCSl MIMMEPCUOHHAs MUKPOCKOTIHA?

5

6. Kakue cBoiicTBa MUKPOOPIaHU3MOB UCCIIEIYIOTCS Ha IPH>KU3HEHHBIX U ITOCTOSIHHBIX Mpernaparax?
7

. Kak npuroroButh npenapar «pa3aaBieHHas Karis»?



8. Kakumu MeToamu npoBoauTCs (pUKcaluss MUKpOOPraHU3MOB Ha MPEIMETHOM CTeKIIe?

9. Kakue kpacuTen UCIoNb3yIoT JIs1 OKPACKW MUKPOOPTraHu3MOB? J{J1 KakuX LeJIel UCTIOJIb3YIOT
CJIO’KHBIE METOJIbI OKPAcKu?

10. B uyeM cymHOCTh ME€TO/Ia OKpaluBaHus Oakrepuii o ['pamy?

11. Kakue ¢axTopbl OKa3bIBalOT BIMSHUE HA pe3ysbTaT OKpaurBanus o ['pamy?
12. Kakue cymecTByroT MOnu(pUKaIiA METO/1a OKpaIuBaHus mo ['pamy?

13. B yem oTiIMuus rPaMIIOIOKUTENBHBIX U IPaMOTPHLIATENIbHBIX OaKTepuii?

14. Kakoii KOMITOHEHT KJIETOYHOM CTCHKH SIBJICTCS 00s3aTEIBHBIM JIJISl TPAMITOIOXKHUTEIBHBIX U
TPaMOTPHUIIATEIBHBIX OAKTEPHiA?

16. Yto 3HaUuT «rpaMBapualOeIbHBIN?
17. Kak npoBoguTcst OKpacka criop 6axrepuii?

[TpakTuueckoe 3anatue. MopQonorudeckue U KylbTypajabHble IPU3HAKU OaKTEpUil 1 MUKPOMHIIETOB.

IIman IMMPOBCACHHUA 3aHATHUA.

1. Mopdomorust MUKpOOPTaHU3MOB

2. Poct MHUKPOOPTaHU3MOB Ha INIOTHBIX NMUTATCIIBHBIX CpEeaax.
3. MUKpPOCKOTTUYECKHE TPHOBI.

MeTtonnueckue peKOMEHIaluu: B IPOLecce 3aHATHS He00X0AUMO c(hOPMUPOBATH IOHATHUS O
MoOp(onornueckux 1 KylnbTypalbHbIX IPU3HAKaX OaKTEpPHUil U MUKPOMHUILIETOB, BHIPA0OOTATh HABBIKU
OTIpe/IeTICHUs] MUKPOOPTaHU3MOB.

KoHTponbHBIE BOITPOCHI.

. Kakue ¢popmbI UMEIOT MUKPOOPTaHU3MBI?

. OT 9ero MOXeET 3aBHCETh pa3mep u Gpopma OakTepwii?

. Kakas ctpykrypa kietku nonaepxubaet Gopmy OakTepuii?

. Kak pacnonaratorcs KJieTKH MUKPOOPTaHU3MOB MOCTIE IETICHUS?
. UTo Takoe «capuHuHb»?

. Kakne Mukpooprann3mpl Ha3bIBAIOT OanuiiaMu?

. UeM OTaMYaIOTCs CIUPUIIBI OT CIIUPOXET?
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. Kak ob6pa3zyrorcs Hutuatsie popmel Oakrepuii?

9. Kak paccmarpuBaeTcsi COBpeMEHHOE CHCTEMaTH4eCKOe MOJI0KEHUE IPUOOB B MUPE JKUBBIX CYIIECTB?
10. Kakue 0CHOBHBIE TAKCOHOMHUYECKHUE KPUTEPUH UCTIONB3YIOTCS JUTsl KiacCU(pUKAIIMN TPUOOB?

11. Yto 03HA4YAIOT TEPMUHBI «T€TEPOKAPHO3», «aHaAMOpday, «rereomopdar?

12. Kakue crnocoObl pa3MHOKEHHUS U3BECTHHI Y TPHOOB?

13. Kakumu npusHakaMu xapakrepusyrores poasl Penicillium u Aspergillus?

14. B uyeM 3akir04aroTCcsi 0COOCHHOCTH MOP(OIOTHUECKOTO CTPOCHUS IPOXKIKEBBIX TPUOOB?

15. Kakumu crioco6amu 0CyIIeCTBISETCS pa3MHOKEHUE Y IPOXKIKEBBIX TPUOOB?

JlaGoparopnas pabota. CaoKHbIE METO/IBI OKpacKu MUKpoopranuzMoB. Okpacka no ' pammy, okpacka
CIIOp, Karcyi.

JlaGoparopnas pabora. Mopdonorust 6akrepuid.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3ananue 1. JlaiiTe pa3BepHyTbIE OTBETHI HA CIIEIYIOIINE BOIPOCHI:
1. KakoBsl ipeensl nuddepeHImanuy y npokapuor?
2. Kak xoppenupyet Mop¢hoJorusi ¢ XUMU4eckoi pyHkuueit y 6akrepuii?
3. Yto A0KHO MPUCYTCTBOBATH B Cpefie, YTOOBI KyabTypa pocia?
3ananue 2. 3an0JHUTE CIEAYIOIINE TaOIUIbL:



XapakTepucTUKa KJICTOYHOM OpraHu3aluid MUKPOOOB.

Pacrnipenenure nepeunciieHHble HUXE GOPMBI MUKPOOOB I10 ABYM I'pyIIIIaM COIVIACHO UX KJIETOYHOMN
OpraHu3alii.

OtHomenne O0akTepuii K okpacke 1o ['pamy

3ananue 3. ChoenaiiTe pUCyHKH BCEX MEPEUUCICHHBIX (POpM OaKTepHid.

3ananue 4. [IpencraBpre B TAOIUIIAX PUCYHKHA BHYTPEHHEH CTPYKTYPhI OaKTepUATBLHOM KICTKU U CACIIANTe
Ha HEM COOTBETCTBYIOIIHE 0003HAUYCHUSI TP PaMHu.

3ananue 5. 300pa3ute B Tabauie OaKTepUH C Pa3IMYHBIM YUCIOM U PACTIONOKEHUEM KTy TUKOB.
HazoBuTe BubI ABMKEHUN OaKTepuil U MpUBEAUTE IPUMEPHI (HOPM, EPEABUTAIOIINXCS 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.
Crioco0sI cymiecTBOBaHUS MUKPOOPTHAN3MOB. ABTOTpodust u rereporpodus. dotorpodus u xemorpodus.
[Iporo-tpodsr u aykcorpodwl. JAuddys3us u axtuBHbI TpaHcnopT. [loTpeOHOCTP MUKpPOOpPTraHU3MOB
Pa3IMYHBIX AJIEMEHTaX U (akTopax pocTa.
Opranndeckue ¥ HEOPraHUYECKUE COCIUHEHMS YIVIEPOJA, UCIOIb3yeMble MUKPOOPIaHU3MAaMHM, UX pOJIb B
MeTabo-Tu3Me. Y4yacTHe MHKPOOPTraHM3MOB B KpPYyroBOpoTe yriepoja. [pynmel MHKPOOPTaHU3MOB,
Y4acTBYIOIIMX B KPYroBopoTe ymiepoga. OKHCIEHHE MOHOMEPHBIX M MOJMMEPHBIX YIVIEPOICOAEPIKAIINX
coenuHeHni. GUKcanus ynie-KUCJIOTbl MUKPOOPTraHU3MaMHu.
Opranuyeckue M MHUHEpAJIbHBIE COEIMHEHUS a30Ta, MCIOJIb3YyEMblE MUKPOOPIaHM3MAaMM, HUX pOJIb B
MeTabomu3Me  KIETOK. YdYacTue MHUKPOOPTaHM3MOB B KPYroBOpoTe  a3oTa.  A30TO(UKCaIus,
aMMOHHU(UKaLXs, HUTPUPUKALUS, TEHUTPUPUKAIIHS.
CriocoOHOCT, MHUKPOOPTaHU3MOB HCIOJIb30BaTh pa3iHuHble coeAuHEHUs cepbl U (ocdopa. Kpyrosopor
cepbl B Mpuponae. MUKpOOpPraHU3Mbl, y4acTBYIOIIME B 3TOM mpouecce. [loTpeOHOCTh B *kKele3e, MarHuu,
KaJbl[UU; KaJliW, HaTpUM, Maprasie, MonuOaeHe M Apyrux sneMeHTtax. Mx ponbp B merabonusMme.
[Torpe6HOCTH MHUKpPOOPTaHW3MOB B TOTOBBIX AMHHOKHCIOTaX, BUTAMHHAX W APYTrUX (QakTopax pocra.
[IpakTrueckoe npuMeHeHne ayKCOTPO(HBIX MUKPOOPTaHU3MOB.
Jlekusa No7. Poct 1 pa3sMHOKEHUE Y MUKPOOPTaHU3MOB.
CriocoObl  pa3MHOXEHHUSI TPOKAPUOTHBIX M HSYKAPHOTHBIX MHUKPOOPraHM3MOB. buHapHOe neneHue u
no4ykoBaHue OakTepuil. POCT OTAENBHBIX MUKPOOPIaHU3MOB M POCT MOMYJALMA. 3aKOHOMEPHOCTH pOCTa
NOMyJISIIMA ~ MUKpoopranusMoB. KpuBas pocta. [lpuuuHBl JUMUTalMM pocTa U OTMHUPAHUSL.
Ilepyognueckue KylnbTyppl M TOMOIE€HHO-HEIIPEPBIBHOE  KYJIBTUBHUPOBAHUE. 3HaueHue MeTona
HENPEPBIBHOTO KYJIBTUBUPOBAHUS JUISl HU3Y4YEHHUsS CBOMCTB MHUKPOOPraHM3MOB M HCIOJIb30BAHHE €r0 B
NPOMBIIIJICHHOCTH.  BblfeneHne u  KynbTHBHpoBaHUE. HakomurTenbHble KyIbTYpbl W NPHHLUI
AJIEKTUBHOCTU. YHCTBIE KYJIBTYphl MUKPOOPraHU3MOB. MeToabl Mony4eHHsl U 3HaueHue. OCHOBHBIE THUIIBI
Cpen, UCTIOIb3YEMBIX JJIS KyJIbTUBUPOBAHUS MUKPOOPTraHU3MOB. MeTOIbl IPUTOTOBJICHUS U CTEPUIH3ALUN
NUTATeNbHBIX  cped.  KynbTuBHpoBaHuE — a’3pOOHBIX,  aHA’pOOHBIX M (POTOCHHTE3UPYIOIIUX
MUKpOOpranu3MoB. [ToBepxHOCTHOE, IITyOMHHOE M IMMEPCUOHHOE KYJIFTUBUPOBAaHHUE MUKPOOPTaHU3MOB.

JlaboparopHbie padoThbI.
[TpakTudeckoe 3aHatue. TUIBI MUTaHKUS Y MUKPOOPTaHU3MOB.POCT U pa3MHOXKEHHE Y MUKPOOPIaHU3MOB
IInan npoBeneHUs 3aHATHS.
1. CriocoO#I Cy1iecTBOBaHMSI MUKPOOPTaHNU3MOB
2. ABrotpodus u rereporpodus
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3. ®otorpodus u xemorpodus. CriocoObl pa3MHOKEHUS TPOKAPUOTHBIX U DYKAPHOTHBIX
MUKpPOOPTaHHU3MOB.
4. PocT OTIENBHBIX MUKPOOPTaHU3MOB U POCT MOMYJIALUN. 3aKOHOMEPHOCTH POCTA MOIMYJISLNH
MUKpPOOPTaHHU3MOB.
5. 3HaueHHne MeToia HENTPEPHIBHOTO KyJbTUBUPOBAHUS ISl U3YUEHHS CBOMCTB MUKPOOPTraHU3MOB U
HCIIOJIb30BaHUE €TO B IIPOMBIIIIEHHOCTH.
6. OCHOBHBIE THUIIBI CPE], UCIIOIB3YEMBIX JUISI KYJIbTUBUPOBAHUS MUKPOOPTraHU3MOB. MeTobl
IIPUTOTOBJICHUS U CTEPWIIN3ALIMH TUTATENbHBIX CPE.
Meroauueckre peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOXOAMMO CPOPMUPOBATH MOHATHUS O CIIOco0ax
CYLIECTBOBAHMSL,POCTE U PA3MHOKEHUHM MUKPOOPTaHU3MOB.
KoHTposnbHBIE BOIIPOCHI.
1. Kakue cymecTBYIOT CIIOCOOBI CYIIECTBOBAHUS MUKPOOPTHAU3MOB?
2. JlaiiTe onpeneneHns NOHATHAM aBTOTpodus u rereporpodus,pororpodust 1 xeMoTpodus.
3. OxapakTepu3ynTe moTpeOHOCTh MUKPOOPTAHNU3MOB PA3IUYHBIX dJIEMEHTaxX U (akTopax pocTa.
4. KakoBa poiib B METa00IM3ME IPOKAPHUOTOB OPraHUYECKUX M HEOPTaHUYECKHX COSANHEHHH yriepona,
azoTa, cepbl?
5. Oxapakrepusyiite criocoObl pa3MHOKEHHSI TPOKAPUOTHBIX M 3yKAPUOTHBIX MUKPOOPTaHU3MOB.
6. OxapakTepusynTe 3aKOHOMEPHOCTH POCTA MOMYJISIITUA MUKPOOPTAHU3MOB.
7. KakoBO 3Ha4€HHE METOAA HENIPEPHIBHOTO KyJIbTUBUPOBAHMS ISl U3YUEHHS CBOMCTB MUKPOOPTraHU3MOB U
HCIIOJIb30BaHUE €TO B IPOMBILUIEHHOCTH?
8. Kakue cyIecTByOT OCHOBHBIE THUIIBI CPEL, UCIIOIB3YEMBIX JUUISl KYJIBTUBUPOBAHUS MUKPOOPTaHU3MOB?
9. OxapakTepu3yiTe METO/Ibl MPUTOTOBJICHUS U CTEPUIIU3ALUU TUTATEIbHBIX CPEI.

Jlabopatopnas pabota. buoxumudeckrue cBONCTBA MMPOKAPHOTOB.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3anomaauTe Tadmuity "CrnocoObl pa3MHOXKEHUS (ICICHHsI) MPOKAPHUOTOB."

Tema 4. Dneprernueckne npoueccnl. (ITK-1)
Jlekumus.
Jlexmmst Ne§. IlyTr momyueHus: SHEPTUH, OCHOBAHHBIE Ha CyOCTpaTHOM (oChHOPHIMPOBAHHUH.

KoHcTpykTHBHBIE (OMOCHHTETUYECKUE) U SHEPTeTUUYECKHE MPOLECCHl Y MPOKapruoToB. X B3aUMOCBS3HU Y
pasHBIX MHUKPOOPraHU3MOB (aBTOTpodoB, rereporpodoB). CrocoObl MOTYyYEHHS MHUKPOOPraHU3MAMHU
SHEpPIruu. DHJOTCHHBIE U K30T€HHBIE OKUCIsieMble cyocTparsl. OpraHnueckue U HeOpraHu4ecKue JOHOPHI
M aKUEnToOphl  3MEeKTPOHOB.  OCO-OCGHHOCTH  3JIEKTPOHHOTPAHCHOPTHBIX  CHCTEM  PAa3IUYHBIX
MUKpoOpranuzMoB. Dopmbl 3HEpruu, HCIoab3yeMble MUKpoopranu3smamu. Ponp AT® u cmocobObr ee
obpaszoBanus (cyoctparHoe (ochopuarpoBaHue, OKUCIUTENbHOE (OCHOPUIMPOBAHUE TPU JBIXAHUH,
¢dorodochopunupoBanue).

Bbpoxenue. O6mas xapakrepuctuka npouecca. Onpenenenue NoHATHI«OpoxeHue». Ilytu cOpaxkuBaHus
yrieBo-710B (rekcozomudocdarupiii 1 MoHodpocharusie mytn). COpakMBaHHWE IPYTUX MOHOMEPHBIX WU
MOJTMMEPHBIX COEIHM-HEHHH. MosnouHoKkHCTI0€ TOMO- u rerepoepMEeHTaTUBHOE
OpOXKEeHHUE,IPOITMOHOBOKHCIIOE, MYPBBHUHOKHUCIOE (OpO-)KEHHE CMEIIAHHBIX KHCIIOT),MaCIsTHOKUCIIOE,
alleTOHOOYTUJIOBOE M CHHPTOBOE OpoxeHue. OCHOBHBICTIPOMYKTHI pa3lU4HbIX OpoxeHuil. M3menenue
OpOXKEHUH B 3aBUCHUMOCTH OTYCJIOBHH BBIPALIMBAHUS MHUKpPOOPraHU3MOB. JIByx¢a3zHOCTb OpokeHHil,
CeNPUUMHBL. XapaKTepPUCTHKA MUKPOOPTaHU3MOB, BBI3BIBAIOIIMX pa3IMyHbIeOpoxkeHus. llpakTuueckoe
3HAYEHUE ITUX MIPOLIECCOB.

Jlextmst Ne9. IlyTu nonmydeHus: 3HEPTuu, 0OCHOBaHHBIE Ha (hoTodochoprunpoBaHu.

®dotoTpodHbIe MUKpOOpraHu3Mbl. Vcmnonb3oBaHue sHEpruu cBera (HOTOTPOGHBIMH MHKPOOPTaHHU3MaMH.
bakrepu-anbHblii dhoTocHuHTE3. [TurmeHTsI. YerporicTBo(hOTOCHHTETHYECKOTOAITIIapaTa.
HavanbnaplecranuudorocunTesa. O06pa3yeMbIeNIPOTy KTHIMITY THUXUCITONIB30BaHU . OKCUT€HHBII u
aHOKCUTeHHBIN (poTocuHTE3. CriocoObl oOpazoBa-Hust ATD ¢GoroaBTOoTpOodhamu.

Jlexmmst Ne10. ITyTu mosrydeHust 3HEPTruy, OCHOBAaHHBIE HA OKUCIUTEILHOM (OChHOPHIIUPOBAHUH.



JIpIXxaTenbHbIe TPOLIECCHl Y MPOKapruOTOB. A3poOHoe abixanue. GopMbl yyacTusi KUCIOPOAA B OKHCICHUU
OpraHu-yeckux cyocrparoB. PazHooOpasue cyOcTparoB, OKHCISIEMBIX MHUKpOOpraHusmamu. Pasnmoxenue
BBICOKOMOJIEKY-JIIPHBIX COCIUHEHUH (OENIKOB, YINIEBOJOB, HYKJIECHHOBBIX KHCIOT, TUMUAO0B). OKuCIeHHEe
YIJIEBOJIOPO/IOB, MEXaHM3M KOHEYHOTO OKHCICHHMS OpraHMYecKux coeauHeHui. L{ukim TpuxkapOOHOBBIX
KHUCJIOT U MEeHTo30(ochaTHBIN OKUCIU-TeNbHBIA UK. HenonHoe okucienne. XeMOCHHTE3 Y MPOKAPHOT.
OOmiee mousTHE. THUIBI XeMOCHHTE3a. XEeMOJUTOTPOGHBIE U XeMOOpraHoTpodHsle Oak-repuu. [pymmbl
XEMOJIMTOABTOTPO(HBIX MHUKpoopraHnu3MoB. OcHOBHbIE cBoiicTBa. Hutpudukamus, ¢asel mpouecca,
IIPOMEKYTOUYHBIE U KOHEUHbIE IPOAYKThL. COETMHEHUS CEPBI U JKEJIE3a, OKUCISAE-MbIE MUKPOOPTaHU3MaMHU.
IlyTn oKuCEeHNs, KOHEUHbIE IPOAYKTHI. 3HAYEHUE ITUX MPOLECCOB. DIEKTPOHHOTPAHC-IIOPTHBIE CUCTEMBI
pa3NUYHBIX  XeMONUTOTpooB. KoHEUHbIE aKLENTOpbl AICKTPOHOB. JIpIXaTeNbHBIE MPOLECCH Yy
npokapuotoB. JlpixarenbHas unenb. AHadpoOHoe apixanue. Cynbhar M CepoOBOCCTa-HABIMBAIOLIHME
6akrepun. IlyTp nuccuMusIMOHHON cynbdarpeaykuuu. Oxucisemble cyOcTparbl. MHKpPOOPraHU3MBI,
BOCCTaHABJIMBAaIOUIMEe HUTPAThl. [lyTh IUCCUMMISIMOHHON HHUTparpenykiuu. OKHCIseMble CyOCTparThl.
Henutpudukanus.
JlaGopaTopHbie padoThbI.

[Tpaktudeckoe 3anarue. [yt noiaydeHus: 3Hepruu, OCHOBaHHBIE Ha CyOCcTpaTHOM (oCcHOPUIMPOBAHUY.
IInan npoBeneHUs 3aHATHS.

1 KonctpykruBHBIE (OMOCUHTETUYECKHE) M SHEPTETUIECKHUE MPOIIECCHI y TPOKAPUOTOB.

2 Bbpoxenue. OOmas xapakTepucTUKa MpoIecca.

3 MoIOYHOKHUCIIOE TOMO- B TeTepoepMEHTATUBHOE OPOKEHUE,IPOITMOHOBOKHCIIOE, MyPBBHUHOKHUCIIOE
(OposkeHHe CMEIIaHHBIX KUCIIOT),MacIsHOKHCIIOE, alleTOHOOYTHIIOBOE M CITUPTOBOE OpOXKEHHE.

4 OCHOBHBICTIPOIYKTHI Pa3IHYHBIX OpokeHU. MI3MeHeHue OposkeHHid B 3aBUCIMOCTH OTYCIIOBHH
BBIPAILIUBAHUS MUKPOOPraHU3MOB.

5 JIByx(da3HOCTh OpOXKEHHI, eePUUNHBI. XapaKTepUCTUKAa MUKPOOPTaHU3MOB, BBI3BIBAIOIINX
pasnmuuHbleOpoxenus. [IpakTuyeckoe 3Ha4eHNE 3TUX MPOIIECCOB.

Meroanueckrue peKOMEHIAIUK: B IIPOIECCE 3aHATUS HEOOXOMMO C(OPMUPOBATH MOHATHUS O CyOCTpaTHOM
bochopunpoBanuu.

KoHTposnpHBIE BOIIPOCHI.

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

2. Kakue npoayKkTel 00pa3yloTcs B pe3ysbTare rerepo(epMeHTaTuBHOTO MOJIOYHOKHUCIOTO OpOKeHuUs?

3. Kakue GakTepuu OCyIIeCTBISIOT MOJIOYHOKHUCIIOE OpoKeHuE?

4. Kakue npu3HaKy XapakTrepusyroT cemeiictBo Lactobacillaceae?

5. Kakue BHJIbI MOJIOYHOKHUCIIBIX KOKKOB U MAJI0YEK UCIOIb3YIOT IPU MPOU3BOACTBE MPOAYKTOB MUTAHUA?

6. Kakyto (hyHKITMIO BBIMIOJHSIOT MOJIOYHOKHUCITBIE OaKTEPUH B MUIIEBAPUTEIHLHOM TPAKTE YEIIOBEKA U
SKUBOTHBIX ?

7. Uem xapakTepu3yeTcsi MPOINMOHOBOKHCIOE OpoxeHue?

8. Kakue mpoMBbIIIICHHO BayKHbIE OMOJIOTHUECKH aKTHUBHBIE BELIECTBA 00PA3yIOT IPOKKH?
9. Kakue peakiuu jexaTr B OCHOBE CIIUPTOBOTO OpOXKEHHsI?

10. Kak 1pox:ku UCTIONIB3YIOTCS B XO35IMCTBEHHOM JEATEIbHOCTH YEIOBEKA?

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

12. Kakrie MUKpOOPTraHU3MBbl OCYIIECTBISIIOT MaclIsTHOKHCI0e OpoxeHue?

13. Ha ocHOBaHWYM KaKuX MPU3HAKOB OIPEAEIIACTCS MPUHAIICKHOCTh OakTepuii k poxy Clostridium?

14. Kakue cBoiicTBa MacCISTHOKHCIIBIX KJIOCTPUANM UCIIONB3YIOT MPU NOIYyYEHUE HAKOIUTEIbHON KyJIBTYPbI?
15. Yem xapakTepu3yeTcs alleTOHOOYTHIIOBOE OpOKeHHE?

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

IInan IMPOBECACHHUS 3aHATHUAA.

1 dotoTpodHbIe MUKpOOpraHU3MbL. Vcrionbp30BaHNe SHEPrUu cBeTa (HOTOTPOYHBIMU
MHUKPOOPTaHU3MaMH.
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2 bakrepuanbHblil porocunres. [TurmMmeHTH!I.

3 VYcrpoiicTBo(hOTOCHHTETHYECKOTOAIIapaTa.

4 OkcUTeHHBIN 1 aHOKCUTEHHBIH (poTocuuTe3. Criocobbr oOpazoBanus ATD doTtoaBToTpodhamu.
5 JlpIxarenbHbl€ MPOLIECCHl Y MPOKAPHOTOB.

6 AnpoOHOE JbIXaHue.

7 PaznooOpa3zue cyOCcTpaToB, OKHCIIEMBIX MUKPOOpPTaHU3MaMH. XEMOCHHTE3 y pokapuoT. O01ee
NoHsATHE. THITBI XeMOCHHTE3A.

8 XemomuroTpodHBIe U XeMOOpraHOTpOo(dHBIE OaKkTepuu. [ pynmbl XeMOTUTOABTOTPODHBIX
MHKPOOpPraHu3MoB. OCHOBHBIE CBOMCTBA.

9 CoenwHEHHUS Cephl U JKeje3a, OKHCIIIEMbIe MUKPOOPTaHU3MaMH.
10 JlprxaTenbHble MPOLECCH] Y IPOKApHOTOB. JIpIXaTenbHast LEb.
11 Ana’poOHOE JbIXaHHE.

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

KoHTponbHbIE BOITPOCHI.
1 Oxapakrepusyiite HoToTpoHBIE MUKPOOPTAHU3MBI.
2 OxapakrepusyiiTe 6akTepHuanabHbIi (HOTOCHHTES.
3 Kak yctpoeH poTocuHTeTHUECKHfanapar y npokapuor/. HauanbHblecTaqun@oToCHHTE3A.
4 Omnwummre crocoosr oopazoanust ATD ¢oroaBToTpodhamu.
5 OxapakTepu3yiTe IbIXaTelbHbIE IPOLIECCH] Y IPOKAPHOTOB.
6 OxapaxTtepu3yite ad3poOHOE JbIXaHUE Y MPOKAPHOTOB.
7 Kak npoucxoIuT OKUCIEHUE YITIEBOAOPOAOB?
8 OxapakTepu3ylTe MUK TPUKAPOOHOBBIX KUCIOT U MEeHT030(h0C(haTHBIN OKUCITUTEIBHBINA ITUKII.
9 OxapakTepu3yiTe XEMOCHHTE3 Y IPOKAPHOT.
10 Tunsl XeMOCHHTE3A.

JlaboparopHast pabora. MUKpOOpraHU3MBI, OCYIICCTRIIIOINE MacIITHOKHCI0e OpokeHnue. bakrepun pona
Clostridium.

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

JlaboparopHas pabora. @OTOCHHTE3UPYIOIMINUE TPOKAPHUOTHI.
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
3aganue 1. JlaliTe pa3BepHyThI€ OTBETHI HA CJICIYIOIINE BOMPOCHI:
1. B ueM omiinune 3HepreTHKH PoTOTPpOoPHBIX U XeMOTPOPHBIX OPraHU3MOB?
2. Moxet 11 XeMOTpO(HBIN OpraHu3M Pa3BUTHCSA B IOJIE TEPMOIMHAMHYECKON YCTOWYHUBOCTH CyOcTpaTa
peakuuun?
3. Kakue dhoToTpodHbIC OpraHu3Mbl pa3BUBAIOTCS B TI0JIE TEPMOAMHAMUYECKON YCTOMYMBOCTH CyOCTpara
peakuuun?
4. Bo3MOXXHO JIM HCTIOIh30BaHUE KIIETKOM YHEPTUHU HE CBA3AHHOM C MIEPEHOCOM JJIEKTPOHA (ITPOTOHA)?
5. KakoBa 3aBUCHMOCTb SHEPIeTUKHU 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 ITUTO30JIb IIUTOTUIa3MbI ¢ MeMOpaHHbIM anmaparom? C pubocomamu?
9. KakoBo 3Ha4eHHe 3anmacHbIX BemecTs st potorpodos? s xeMoTpodos?
10. Kakoe 3HaueHnEe MMEIOT KOMOMHATOPHBIE TTPOIIECCHI B TEHETHKE MUKPOOPTaHU3MOB?
3ananue 2.0xapakTepu3yiuTe pa3iuyHble TUITBI OPOKESHUH.
1. OxapakTepu3yiTe Mo CaeayroIei cXeMe MPOMMOHOBOKHUCIIOE OpOKEHUE
- UCXOIHBIN cyOcTpaT(bl)
- IOCJIeI0BATEeIbHOCTh OMOXUMHUECKHUX PEeaKIuil

13



- YCIIOBUS TPOTEKAHUS IPOLIecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI
- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPIaHU3MbI, BBI3BIBAIOLINE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

2. OxapakrepusyiTe 1o cieayrouei cxeme rerepoepMEeHTaTUBHOE MOJIOYHOKHUCIIOE OpoXKeHHE
- HCXOIHBIN cyOcTpaT(bl)

- MMOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCII0BUS TPOTEKAHMS IPOLECcCa, BAPUAHTHI Pa3BUTHS MPOLECCa TP U3MEHEHHUH YCIOBUI
- CyMMapHBbIi YJHEPTETUYECKUI BBIXOJ

- MUKpPOOPI'aHU3MBI, BBI3bIBAIOIIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHUS

3. OxapakTepu3yuTe 1o CIeayIomeld cXxeMe CIIUPTOBOE OPOKEHUE

- UCXOAHBIN cyOcTpar(bl)

- IOCJIeI0BaTeIbHOCTh OMOXMMHUECKUX PEeaKIuil

- YCIIOBUSI TPOTEKAHUS IPOLIecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI
- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPI'aHU3MbI, BBI3BIBAIOLIUE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

4. OxapakTepu3yiTe 1o CIEeIYIOIIeH CXeMe MaCITHOKUCIOE OpokeHHe

- HCXOIHBIN cyOcTpaT(bl)

- MMOCJIeIOBATEIbHOCTh OMOXMMHUECKHIX PEaKIUil

- YCII0BUS TPOTEKAHMS IPOLIECcCa, BAPUAHTHI Pa3BUTHS MPOLECCa TP U3MEHEHUH YCIOBUI
- CyMMapHbI YJHEPTETUUYECKUI BBIXOJ

- MUKpPOOPI'aHU3MBI, BBI3bIBAIOIIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHUS

3amanue 3. 3amonHss Tabnuiry "CrnocoObl OTyYeHHs SHEPTUU MUKPOOpPTraHU3MaMHK'', TPUBEANTE B HEM
KOHKPETHBIE TPUMEPHI.

Tema 5. buocunrernueckue npoueccel. (ITK-1)

Jlexknus.
Jlextmst Nell. ITyTu KOHCTPYKTHBHOTO MeTabo0JIM3Ma Y IPOKAPHUOTOB
OcHOBHbIE MOHOMEPHI KOHCTPYKTUBHOTO MeTa0osin3Ma (OpraHMyeckre KUCIIOThl, aMUHOKHCIIOTHI, caxapa,
a30THU-CThIe OCHOBaHUSA U Jp.). [Tyt nux o6pazoBanus U 1ajabHEHIIEro NCIOIb30BAHMUS.
AccUMHIIALINS YITIEPOJICOMEpKAINX COeAMHEHU TerepoTpodamu u aBtoTpodamu. IlyTn accumumsiumu
MHUKPOOp-TaHU3MAMH dbopmanbaerua, pubynozomoHodochaTHbIM u CEePUHOBBII ITAKIIBI.
Nxpacnpocrpane-uue.Mcnonp3oBaHueareTaTauIpyrux;AByyriepoauCThIXCOCTUHEHU . 3HaueHue
LUKJIATPUKapOOHOBBIX KUCIOT U INIMOKCUJIATHOTO TYHTa B KOHCTPYKTUBHOM MeTa0O0In3Me.

YcBoeHHE MHUKPOOpPTraHM3Ma MUMHHEPAIBHBIX COCIMHEHUH a30Ta. ACCHUMMIISIIMOHHAS HUTPATPEITyKITHSL.
[Tytn oOpa3oBaHusi aMUHOKUCIIOT. «CBEPXCHHTE3» aMUHOKHUCIIOT U APYTHX a30TCOMEPIKAIINX COCAMHEHUIM.
[MprurHBI M TpakTUYECKoe HCToNb30BaHue. Dukcamust MoleKymspHOro a3ora. CBOOOTHOXHBYIIUE U
cuMOuoTnueckue azoT-pukcaropsl. [1yTe azorducaruu. [IpakTudeckoe 3HaUeHUE TIpoIIecCa.

Hcnonp3oBanne COeNMHEHHUM cepbl. ACCUMIIIAIIMOHHAS cyibdarpenykius. CHHTE3 HYKJICHHOBBIX KHUCIIOT,
O€NKOB, JHUMHAOB, MOJUCAXapua0B, MOPGUPHUHOBBIX COEAMHEHUH, APYTUX BaKHEHIINX COEIWHEHUN
MUKpOOHOI1 kieTku. [IoHsTHE «BTOPUYHBIE META0OIUTHI.

Ponp MUKpOOpraHu3MOB B KpyroBOpOTE€ asoTa: a3zoTdukcanus, HUTpUDUKAIUA, ICHUTpUPHUKALLS,
aMMOHHU(HKa-1IUs1. XapaKTepUCTUKAa MUKPOOPTaHU3MOB, BBI3BIBAIOIIUX 3TH mpouecchl. [Tyt accumumsiiun
MHUKpPOOPTraHW3MaMy OpraHMYECKUX U MUHEPAJIbHBIX COEAMHEHUH a30Ta.

buoxuMuyeckre OCHOBBI M YPOBHH PETYISIIMM MeTabonu3Ma. MeXaHu3Mbl PETYIsIIUU CHHTe3a (PePMEHTOB
(uHnyk-ums, pemnpeccusi). Perymauus axktuBHocTH (epMeHTOB. OCHOBHBIE MEXaHU3MBI PETYISLNU:
aJNIOCTepUYECKU, H30CTEPUUECKUH, KOBaJIEHTHAs: MOAUUKaLUS U JIp.
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JlaboparopHbie padoThbI.
[TpakTuueckoe 3ansTre. MeTabonu3m a3ora.
[Tnan npoBeneHUS 3aHATHS.

1. Azordukcanus

2. AMMoHUUKaIUS

3. Hurpuduxarus

4. Nenutpudukaus

5. JlJabopatopHas pabora

Mertoanuecknue peKOMEHIAIUK: B MPOIIecce 3aHATHS He00X0AUMO c(hpopMUpPOBATH OHATHS O
azoroukcanui, aMMOHU(BUKAIIMY, HUTPU(PHUKALUN U JEHUTPU(PHUKALINH, BEIPAaOOTaTh HABBIKU BBIICIICHUS
U KYJIbTUBUPOBAaHUSI MUKPOOPTaHU3MOB, YYaCTBYIOLINX B METa00OIM3MeE a30Ta.

KoHTposnpHBIE BOIIPOCHI.

1. Kak mpoucxoauTt nporiecc pukcaruu azota y 6akrepuii? B uem 3akimodaeTcst 3KOJIOTHIECKOE U
MpaKTHYECKOe 3HaUYeHUE PUKcau a3ora’?

. Kakue npencraButen OTHOCATCS K CBOOOJHOXKHUBYIIIUM a30T(UKcaTOpam?

. Kakumu npusnakamu xapaxkrepusyercs poa Azotobacter?

. Kakue npencraButen OTHOCATCS K CHMOMOTHYECKUM a30TpHUKcaTopam?

. Kak nponcxonut obpazoBanue KOpHEBBIX KiIyOeHbKOB? UTO Takoe GakTepouabl?
. Kakoe BnusiHue OKa3bIBaeT KUCIOPO Ha poriece pukcanuu azora’?

. Kak nmony4aror HakonmuTenbHbIe KyJIbTYphl a30T(HUKCATOPOB?

0 N L WD

. Kakue pyHKIIMU BRIMONHAIOT Karcynbl a3oTobakrepa? KakuMu MeTonaMu MOXKHO BBISIBUTD KarlCyJbl U
MHKPOCKOITUPOBAHUU ?

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

10. Yrto coboii mpeacrapiser mpoiecc HUTpudukanun? Kakue MUKpOOpraHu3Mbl y9acTBYIOT B 3TOM
npouecce?

11. Kakyto a3y aurpudukanum ocymecTBisioT 6akrepun poaa Nitrospira?

12. Kakyto ¢a3y HUTpuHUKAIMK OCYIIECTBIAIOT OakTepun pona Nitrosococcus?

13. Kak MOYKHO MOJTYyYHUTh HAKONMUTENBHYIO KyJAbTYpY HUTpUUIHpytonux Oakrepuii? Kakue dhakTops
UCIIONIB3YIOTCS JIJISl CO3/IaHUS JIEKTUBHBIX YCIOBHIL?

14. Kakue kaueCTBEHHBIE PEAKIIUH MTO3BOJISIIOT BBIIBUTh HAIMYUE HUTPATOB U HUTPUTOB B KYJIBTYPAIBHOU
JKUIKOCTH?

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

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

JlaGoparophas pabora. Merabonusm azora. XeMOTUTOTPO(HbBIE OaKTepuH. XapaKTepUCTHKA
npencTaBuTenei cemerictra Nitrobacteriaceae.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

3amanue. 3anonHss Tabauiry "TUbl MATaHUS MEKPOOPTAaHU3MOB', MPUBEINTE B HEH KOHKPETHBIC
MIPUMEpBHI.

Tema 6. Ilpnanuns kaaccupukanuu npoxkapuoros (IIK-1)
Jlexknus.
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Jlexmst Nel2. CoBpeMeHHasl cUCTEMaTrhka MPOKapHOTOB. MHp MHUKpPOOPTaHM3MOB, OOIIME NMPHU3HAKU U
pasHooOpasue. [lonoxenue cpenu apyrux opranu3moB. Kiaccugukanus npokapuoroB. Homenknarypa u
JIMarHOCTUKa. 3HaueHue MOP(OJIOTHUECKUX, IIUTOJOTHUYECKUX, KYIBTYPaJbHBIX, (U3UOJIOTMUYECKUX U
OMOXMMHUYECKUX TIPU3HAKOB JUIA CHCTEMaTUKu Oaktepuil. XemorakcoHomus. CepoavarHOCTHKA.
Hywmepuueckas takconomus. Cuctema kinaccupukanuu onpenenurens 6akrepuil bepmxu. MonekynsapHbie
OCHOBBI CHUCTEMAaTHKU U (PUIOTEHHU. DBOJIOIMS IMPOKAPUOTOB. [MIOTE3bI O MPOUCXOKIACHUH KUZHUH
CBOMCTBax NEPBUYHBIX OPraHU3MOB. BO3HHMKHOBEHHE NPOKAPHUOTOB M JyKapHOTOB. DUIOT€HETUYECKUE
CBSI3M pAa3IMYHBIX TPYNIM HKpoOpraHu3zMoB. MxorpaxeHueBcucreMaru-ke.OCHOBHBIE HaIIPABICHUS B
OHMOJIOTMYECKOM IBOITIOIIHH.

JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHO

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3aganue 1. OTBETHTE HA BOMPOCHI.
1. Kak pacnpenensitorcst xapakTepHbie pyHKIHH 1o GuitoreneTnueckomy npeBy? Hampumep,
azoTdukcamus, TepMopuIus, aBToTpodus, aHadPOOH03, THAPOTEHOTPODHs?
2. [Touemy 1MaHOOaKTEpUHN COCTABUIIU OTAEIBHYIO BETBb, a HE PaCIpeleIHINCh TI0 BETBIM KaK JIpyrue
dbotoTpodni?

Tema 7. PaznooOpa3ue u cucremaruka Mukpoopranusmos. (ITK-1)
Jlexknus.
Jlexius Nel4. PasHooOpasue Mupa mpoKapuoToB.
Mup MUKpPOOPTaHHW3MOB, O0IIME MPU3HAKU U pazHooOpasue. OcoOEHHOCTH OTIENOB IpaMOTPUIATEIbHBIX,
IPaMIIO-JIOKUTENbHBIX, MHUKOIUIa3M M apxeOakrepuii. XapaKTepUCTHKa OTAEJIOB TpaMOTPHUIATEIbHBIX,
IPaMITONIOKUTENb-HBIX, MUKOILJIa3M U apxebakTepuil. [pynmbl mpoKapHOTHBIX OpraHu3MoB. CHUpPOXETHI.
AspoOHbIe, MOABMKHBIE CIIUPATIEBU/IHbIE UM U30THYThIE TPAMOTpPUIIATEIbHBIE OaKTEPHH.

W3Butsie gopmbl Oakrepuil. CampoTpodHble M Mapa3uTUUYECKUE TMPEACTaBUTEIH, PACIPOCTPAHEHUE U
SKOJIOTHSI.

HenonsuxHble rpaMoTpuIlaTeIbHbIe H30THYThIE OAKTEPUH.

I'pamorpunatenbHble a3poOHBIE M MHUKPOAIPO(QWIbHBIE MaJOYKHM M KOKKH. OOIIas XapaKTepUCTHKA.
JleneHue Ha ceMelicTBa.

CemelictBo Acetobacteriaceae. CemeiictBo Azotobacteriaceae. CemerictBo Rhizobiaceae. CemeictBo

Halobacleriaceae. CemelictBo Legionellaceae. CemeiictBo Neisseriaceae. CemeiictBo Methylococcaceae.

Cewmeii-ctBo Pseudomonadaceae.
dakyasTaTHBHO aHAPOOHBIE IPAMOTPHIIATEIBHBIC MMaTOUKH.

['pamoTpuLaTenbHBIE HECTIOPOOOpa3yoNe MaloYKU. PacrnpocTpaHeHue U poiib B MOYBEHHBIX M BOIHBIX
JKOCH-CTEMAX.

OOmiasi  xapakTepucTHKa, OTHelIbHBbIe TmpencraButenn. [lenmenme Ha  cemeiictBa. CemeiicTBO
Enterobacteriaceae. CemeiicTBo Pasteurellaceae.

AHa’poOHBIE TPAMOTPHUIATENIbHBIEC IPSIMbIE, U30THYThIEC WM CIIUPAJICBUIHbIC MATOUKH.

bakrepun, XapakTepusyrolmuecs JAUCCUMIJISIIIMOHHBIM  BOCCTAHOBJICHHEM Cephl WM  Cylb(ara.
Ocobennoctr MOp-GosIoTUH U (PU3NOJIOTHH. DKOJOTUYECKAS POJIh B aHAPOOHBIX HKOCHUCTEMAX.

AHa3pOOHBIE TPaMOTPHUIIATEIILHBIE KOKKH.
Pukkercun v XaMuIuN — OOJIUraTHbIe BHYTPUKJIETOYHbIE Mapa3uTbl. OCOOEHHOCTH MeTaboIu3Ma.
doToCHUHTE3UPYIOIMNE OaKTEPHUH.

dotoTpodHble OaKTEpPUH, OCYIIECTBISIONME OeCKHCIOpOAHbI (oTocuHTe3. DoTtoTpodHbie OakTepuwu,
OCYILECTB-JISAIOUINE KUCIOPOIHBINA (POTOCHHTES.

AdpoOHBIE XeMOTUTOTPO(HBIE OaKTepHH U OIM3KUE K HUM OpPraHU3MBI.
Bbakrepun, o6pa3yroriye CIM3UCTYI0 000JI0UKY.

[Topsnox Cytophagales.

[Topsinok Beggiatoales — HutuaTeie popmbl OakTepUH.
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XapakTepucTuKa CTeOEIbKOBBIX, MOYKYIOUIMXCS U CKONb3AmMX Oaktepuil. Ckomb3smme OakTepuu,
oOpa3yromue ionoBsie Tena. [lopsmok Myxobacteriales.

I'pamnonoxurensubie KOKkU. OcobeHHocty Mopdomnorun. Jlenenne Ha moxarpymnmsl. [loarpymma aspo6oB
(cemeticTBO Micrococcaceae).

[Toarpynmna (akyasTaTUBHBIX aHaIPOOOB (ceMeicTBO Streptococcaceae).

Cnopoo6pa3yrorniue 6akTepun. TUITBI CITOPOOOPA30BAHUS.

['pamMnonoXuTENBbHBIE TANIOYKH M KOKKH, oOpasyrourie sHaocnopsl. Mopdosorus u ¢usnonorus. Tursl
ciopooO-pa3zoBanusi. Pox Clostridium. Pox Bacillus. Bacillussubtilis: xapakrepucTtrka, 0CoOCHHOCTH
OHTOT€HE3a, TIOy4YEeHHUE NEKTUBHON KYIBTYPBHI.

I'pammnonokutensHble, HE oOpasyiomue Ccrop najdodykd mnpaBuibHON Gopmel. Pom Lactobacillus.
MosnouHokucibie 6akrepun. [omodepmeHnTaTnBHbIEC U reTepodepMEeHTATUBHBIE MOJIOYHOKHUCITBIC TAIOUKH.

['pamnionoxuTenpHbIe, HE 00pa3yroIIUe CIOp MaJO4YKH HempaBHIbHOW (opmbl. OOmas XxapaKTepHCTHKA
rpynnbl.  PazHooOpasme mnpencrtaButeneil. Pom Actinomyces. Pon Arthrobacter. ITmeomopdusm. Pog
Bifidobacterium.

CanpotpodHsie u marorenHsle KopuHedaxkrepun. Pox Propionibacterium.
Muko6aktepun. CanpoTpodHbI€ U MaTOTeHHbIE MUKOOakTepru. Bo3Oyautenu TyOepKyses3a u mpoKasbl.

AKTUHOMHIIETHI U POJACTBEHHbIE OpraHu3Mbl. OOIas XapaKTepHCTHUKa, OCOOEHHOCTH MOp(QooTHu H
pasMHOXkeHUs. PacipocTpanenue, sxkoiorus u npaktuueckoe 3nauenue. Kimace Thallobacteria.

Muxomnasmel. Otnen Tenericutes, kiacc Mollicutes, nmopsinok Mycoplasmatales. CBoiicTBa MUKOIUIA3M,
0OyCIIOB-JICHHbIE ~ OTCYTCTBHEM  KJIETOYHOH CTeHKH. PacmpocTpaHeHne ©  MecTa  OOHTaHUS.
Pacnpoctpanenue u Mmecra oouranus. CanporpogHbie U MaTOreHHbIE MUKOTIIIa3MBbl.

Apxebakrepun. Otaen Mendosicutes. O6rmias xapakrepuctuka. Oco0eHHOCTH MOP(OJIOTUN U (PUZUOIIOTHH.
OKc-TpeMalibHbIe apxeu. PacmpocTpaneHue, Mecta OOWTaHHMS W poib B Tpupoae. PasHooOpaszume
apxebakTepuil.

Mukpockonuueckue rpudbl. Mopdomnorus u ¢usznonoruss rpubHON kiIeTku. CrocoObl NUTAHHUS H
pasMHOXKEHHsI. DKOJOTHYECKUE TPYIIBI TPHOOB M UX MpakTUYecKoe 3HayeHne. OCOOEHHOCTH CHCTEMaTuKU
JPOXOKEBBIX TPHOOB.

JlaGopaTopHbie padoThbI.
[TpakTuaeckoe 3austue. Kiaccudukanus mpokapuoTos.
[1nan npoBeneHUs 3aHATUS.
CoBpeMeHHasl cucTeMaThka MpOKapruOTOB.
Knaccudukanus npokapuoroB. HomeHkIarypa v TuarHoCTHKA.

3HaueHue MOp(HOIOTHIECKUX, HIUTOIOTUYECKHUX, KYJIBTYPalIbHbIX, PU3UOIOTUIECKUX U OMOXMMUYECKUX
MIPU3HAKOB JUIS CUCTEMATUKU OaKTEPHIA.

Cuctema xnaccudukarmu Onpexnenurens 6aktepuit bepmxu.

MonexynsipHble OCHOBBI CHCTEMATHKH U (pritoreHuu.

DBOIOIMS TPOKAPHOTOB .I UITOTE3bI ONPOUCXOKACHNY KU3HU M CBOMCTBAX MEPBUYHBIX OPraHU3MOB.
dutoreHeTHUECKUE CBSA3U PA3IMYHBIX IPYII MUKPOOPraHU3MOB. X oTpakeHne B cucremaruke.OCHOBHBIE
HAIpaBJICHUs B OMOJIOTHYECKON IBOIIOIHH.

Meroanveckne peKOMEHIAIMHN: B TIPOIecce 3aHIATUSI HEOOXOIMMO c(hOpMHUPOBATh TIOHITHUS O COBPEMEHHON
KJIaCCU(UKAINH TPOKAPHOTOB, UX 3BOJIOLHH.

KoHTponbHbIE BOITPOCHI.
1 OxapakTepu3yiTe COBpEMEHHYIO CUCTEMATUKY ITPOKaPHOTOB.

2 KaxoBo 3HaueHre MOP(OIOrHUECKHX, IIUTOJIOTHYECKUX, KYIBTYPaIbHbIX, ((U3HOIOTHYECKUX U
OMOXMMHMYECKHUX MPU3HAKOB JJI1 CUCTEMAaTUKH OaKTEpUd.

3 Oxapakrepusyiite cucremy kiaccudukanuu Onpenenurens 6akrepuit bepmxu.

4 OxapakrepusyiTe MOJEKYJIIpHbIE OCHOBBI CUCTEMAaTHKH U (DPHUIIOTCHHH.

5 Kak npoucxoauia 3BOTIOLMS TPOKAPUOTOB?

6 Oxapakrepusyiite GUIOreHeTUYECKUE CBA3H PA3IUYHBIX TPYII MUKPOOPTaHU3MOB.
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JlaGoparopnas pabora Otnen Gracilicutes. CiupoxeTsl.

Jlaboparopnas pabora Otaen Gracilicutes. ' pamoTpuiarensHbie, a3poOHbIE MUKPOAIPO(HIIBHBIC TTAJTOYKH
n kokku. CemetictBa Pseudomonodaceae u Acetobacteriaceae.

Jlaboparopnas pabora Otaen Firmicutes. ['paMIionoxxutenbHbIe KOKKH.

JlaGoparopnas pabora Otnen Firmicutes. [Tanoukunkokku, oopasytromiue sunocnopsl. Pox Bacillus.
MeTtoasl OKpacku crop.

Jlaboparopnas padora Otaen Firmicutes. AKTHHOMUIIETBHI U POJCTBEHHBIC OPTaHU3MBI.

JlaGoparopHas pabota XapaKTepHUCTHKA SyKapUOTHBIX MUKPOOPTaHN3MOB. MUIIETHAEHBIC W IPOXKIKEBEIC
TpHOBI.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.
3ananue 1. Hapucyiite n onumure 0cOOEHHOCTH CTPOEHUS MUKOIIIIa3M U aKTHHOMMIIETOB. YKaKUTE,
KaKOBBI pa3Mephl U opMa MUKOIUIA3M, KAKOBa TOJIIIMHA (TOHKUH, TOJCTBIN) M OpraHu3anus MULIETHS
(OIHOKJIETOYHBIH, MHOTOKJIETOYHBIH) aKTHHOMULIETOB. MOp(hOJIOT sl MUKOIUIa3M U aKTHHOMUIIETOB.

Tema 8. /leiicTBue (pakTOPOB BHELIHEH cpeAbl HA MUKPOOPTaHM3Mbl. JKOJOTUsI MUKPOOPTraHU3MOB.
(IIK-1)

Jlexnus.
Jlextmst Nel5. JleticTBue akTOpOB BHEIIHEH Cpeabl HA MUKPOOPTaHU3MBI.
dusnueckue, XUMUYECKHE U Ouoioruyeckue (akTopsl, HUX BIMSHHE Ha MHKpPOOpraHusmbl. Poct
MHUKPOOPIaHM3MOB B 3aBUCHUMOCTH OT Temmeparypbl. OcoOeHHOCTH MCUXpPO(UIOB, Me30(HUIIOB,
tepmoduiioB. [lpuumnabl ncuxpopmnuu u TepMopminu. TepMOyCTOWYMBOCTh BETE€TAaTUBHBIX KIIETOK
Pa3IUYHBIX MUKPOOPTaHU3MOB, SHJIOCTIOP OAKTEPH U APYTHUX MOKOSIIUXCSA GOPM.
Bnusiaue runpocrarndeckoro jamBineHus. Ocmorndeckoe aaBieHue. OcoOeHHOCTH OCMOQMIOB U
ranouios.
Wzny4yenus u ux neiicTBUEe HA MUKPOOPTaHU3MbI. YCTOWYMBOCTh MUKPOOPTAaHU3MOB K YIIBTPa(UOIECTOBBIM
JyyaM ¥ MOHU3UPYIOLUM U31ydeHUsIM. PoTopeaKkTUBalys.
Poct MUKpOOPraHU3MOB B 3aBUCUMOCTH OT BIQXKHOCTH. YCTOWYMBOCTH K BBICYIIMBaHUIO. JInodunmnsanus.
3nauenue pH cpenpl. lllenoveycroiturnBpie, KUCIOTOYCTONYHMBBIC U allU10(QUILHBIE MUKPOOPTaHU3MEI.
OTHOIIEHHE MHUKPOOPTaHU3MOB K KHUCIOpPOAY. AlpoObl, (axylbTaTUBHBIE W OOJMraTHbIE aHa’POOBI,
MHUKPOa’po-(QUIbHbIE W MHKPOA’pOTOJepaHTHbIe (GopMbl.  Bo3MOXHBIE NPUYMHBI HWHTUOMTOPHOTO
JeUCTBUSL KUCIIOpOJa Ha CTporue aHa’poObl. PocT pasnmuuHbIX a’po0OB B 3aBUCUMOCTH OT COJAEPKAHHS
KHUCJIOPOJA.
HeiictBue  Ouomormuyeckux  (akTOpoB  Ha  MUKpPOOpraHu3Mbl. DopMBl  CUMOMOTHYECKUX U
AQHTArOHUCTUYECKUX  B3aU-MOOTHOUICHUN  MEXAY  MHMKpPOOpraHusmMamu. Tumsl  B3aUMOAEHCTBUH
MHUKpPOOPTaHU3MOB C PaCTEHUSAMHU, )KUBOTHBIMHU U YEIIOBEKOM.

[ToHsATHE «TIMTATETBFHBIE U AHTUMUKPOOHBIC BemiecTBay. [Ipupona u npoucxoxaeHue (aHTHOMOTHIECKOE U
OMOTH-YECKOE) aHTUMUKPOOHBIX BemecTB. CenupuIHOCTh U MEXaHU3M JeHCTBUSA. MUKPOOOCTaTHYECKUI
1 MUKpoOouma-HbIi 3¢ dekt. [[puMeHeHre aHTHOMOTHUKOB M MEPHI 0€30TTaCHOCTH.

B3anMoOTHOIIEHNS MUKPOOPTaHU3MOB MEXAYy COOOW M ¢ ApyruMH opranu3Mamu. CUMOMO3 ¥ aHTUOHO3.
@®opMbl CUMOMOTHYECKUX B3aMMOOTHOIICHUH MEXAy opraHuzMamu. PaziauuHble (OpMBI aHTaroHU3Ma,
(baKTI/ILICCKOe HUC-ITIOJIB30BAHUEC aHTAarOHMU3Ma B MEAUITUHE U CCJIIbCKOM XO3SHCTBE.

Mukpoopranu3mbel W pacteHus. Pusochepnas u osmudutHas Mukpodiaopa. CuMOMOTHUECKHE
B3aUMOOTHOIICHUSI MEXIYy MHKPOOPTaHM3MaMU W pacTeHUsIMU (KITyOCHBKOBBIE OakTepuu M OOOOBBIC
pacTeHusi, MUKOPH3HI U 1Ip.). PUTOMATOTeHHBIE MUKPOOPTaHU3MBI.

HopmanpHast ~ mmkpoduopa  yenoBeka W KHUBOTHBIX.  CHMOMOTHYECKHME  B3aWMMOOTHOIICHUS
MUKPOOPTaHU3MOB U KUBOTHBIX.

[Tapa3uTu3M W TMATOT€HHBIE MHUKPOOPTraHU3MBL. DaKTOpHI, 00yCTIOBIMBAIONIE TATOT€HHOCTh U
BUPYJICHTHOCTh. EJMHHUIBI W3MEPEHHUS BHUPYJICHTHOCTH. YCIIOBHO TMaTOTCHHBIE MHKPOOPTaHU3MBI.
OOpa3oBaHue MHKPOOpPraHU3MaMH TOKCHHOB. IloHsTHE 00 HWMMyHHTETE. YCIOBHO-IIATOTCHHBIC
MHUKpOOpranu3mMsl. Bo30ynuTenu onacHbIX 3a001eBa-HHA.

Jlexuust Nel6. Dxonorust MUKpOOPTaHU3MOB.



buocdepa u pacnpocTpaHeHue MUKPOOPTaHU3MOB. JKOJIOTUIECKUE HUIIU U IKOCUCTEMBIL. UUCICHHOCTh U
pa3Ho-00pa3re MUKPOOPTaHU3MOB B KOCHCTEMAX: B IOYBE, BOJOEMax U aTMoc(epe.

Mukpodnopa mouB. OCHOBHbIE TpyNIlbl MOYBEHHBIX MHMKPOOPraHU3MOB. Poilb MHKpOOpraHusmMoB B
MoYBOOOPA30-BaTENbHBIX MpoIeccax W IJIOAOPOIUM TIOYB. YYacTHE MHUKPOOPIaHM3MOB TIOYBHI B
ouonerpanaiy 3arpsa3HeHNH.

Muxkpodiopa BoAbl. 3Hau€HHE MHKPOOPTaHU3MOB B MEPBUYHOMN MPOAYKIMH BOJOEMAa M MHUHEpaIU3alUU
OpraHuye-CKuX BelecTB. buomornyeckue MeToabl OUYMCTKH CTOYHBIX BOJ.

Mukpodaopa Bo3zmyxa. Pomb MUKpoopraHu3MOB B KpPyroBopoTe Ta30oB armocdepbl. Metompl
0aKTepUOIOTUYECKOTO M CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHaIN3a MUKPOQIIOPHI MTOYBBI, BOJbI, BO3/AyXa.

JlaGopaTopHbie padoThbI.

JlaGoparopHas pabora. Mukpodaopa 00beKTOB BHEIIHEH cpebl. MeTObl HCCIEeI0BAHUH
CaHUTAPHO-MUKPOOHOIOTHYECKas OL[EHKa MUKPO(IIOPHI TOYBHI.

Jlaboparopnas pabora. Mukpodiopa 00beKTOB BHEITHEN Cpeibl. MeTombl UCCIIeI0OBAaHUN
CaHUTapPHO-MHUKPOOUOIOTHYECKAs OIEHKa MUKPOMIOPHI BOMIBI U BO3IyXa.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3ananue 1. 3anogHUTE ClEAyIOMINE TaOIUIBL:
Tabnuma 1. OTHOMIEHHE MUKPOOOB K a’spaliuu.
Ta6nuna 2. OTHOLIEHNEe MUKPOOOB K TeMIIeparype.

3amanue 2.Pa3depurech, 4To Takoe OakTepraNbHbIC yI0OpeHus (MUKPOOHBIC 3eMIIey100pUTEIbHBIC
npenaparsl) u 3anojgHuTe Tabnuiy "bakrepuanbHbie ynoopeHus'", oTBeuas Ha ePeUncIeHHbIC B HEM
BOIIPOCHI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

4 cemectp
* mocemaeMocTs — 10 0auIoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. | Muxpobuonoru | I[Ipakrrude 15 CTyneHTsI B paMKax CaMOCTOATEIBHON paboTel MpopadaTHIBAIOT
a. Uctopus, cKas YKa3aHHbIE TE€Mbl M BBINOJNHAIOT MpaKTHYECKHe W JabopaTopHbIE
pasmensl, maboparop paboThI, pe3ynbTaThl O(GOPMIIAIOTCS B BHAC OTYETOB, OIEHKA II0
METOIEI. Has OaytaM pamkupyercs oT 1 10 5.
pabora
2. | Mopdomorus u | [Ipaktrude 20 CTyneHTsIl B paMKax CaMOCTOATENBHON paboTel MpopadaThIBAIOT
(yHKIIMOHANBHA | CKasl U YKa3aHHbIE TE€Mbl M BBINOJIHAIOT JaOOpaTOpHBIE M TPAKTUYECKUE
s CTpyKTypa |maboparop paboThI, pe3ynbTaThl O(QOPMIIIIOTCS B BHAC OTYETOB, OIEHKA II0
OakTepuaIbHON Has OayaM pamkupyercs oT 1 10 5.
KJICTKH. pabora
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Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
bHasI 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 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.
[Murtanue u pocr | [Ipaktiue 10 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM palboThl MpopadaThIBAIOT
MHUKPOOPTaHU3M | 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
Onepretuuecku | [Ipaktuye 25 CTymeHTBHI B paMKax CaMOCTOSITENbHOM paboThl MpopadaThIBAIOT
€ MPOLECCHI. CcKasl 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
Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
bHasI 3aHsATHE). Tema paboThl cBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 OmHMOOK U HEIOYETOB,
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
OJHOU TpyOOil U OHOW HErpyOOoil OMMOKKM W OJHOTO HEIOYeTa, 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. |MnauBuOyanbHBIC 3a1aHUS, 90 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHHs TEKYIIEro
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIBHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
8. Hroro 3a cemectp 100
5 ceMecTp
* mocemaeMocts — 10 0atoB
*  TeKyLMH KOHTpoJb — 60 OaoB
*  KOHTpPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB Kak bl
* npemuanbHble 6amiel — 20 6amIoB
*  OTBeT Ha ’k3aMeHe: He Oonee 10 O6amioB
Pacnipenenenre 6aJiioB 10 3aaHMSIM:
Ne |HaszBanme tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3bl
1. | buocunretnuec | [Ipaktnue 15 CTymeHTBHI B paMKax CaMOCTOSTEIbHOM paboThl MpopadaThIBAIOT
KHeE TPOLECCHl. | CKasi U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE W TPAKTHYECKHUE
naboparop paboThl, pe3yasrarbl OQOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Hast Oayutam pamkupyercs ot 1 1o 5.
pabora
2. ITpunnumne KonTpoa 10 Ha nucbMeHHYI0 KOHTPONBHYIO paboTy orBomutcs 90 MuHYT (BCe
KJIaccupuKanuy | bHas 3aHsATHE). Tema paboThl cBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
IIPOKapHoOTOB | padora(k 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 OmHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OTHOTO HeAoUeTa.
blIii cpe3) 6-7 0anIoB — CTYACHT BBIMOIHII PadOTy MOJHOCTBIO, HO AOMYCTHII B
Hell He Oojiee OIHOM HErpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.
4-5 Gayia — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OomMOOK, Wi He Oomnee
OJTHOU TpyOOif U OTHOW HErpyOOil OIMMOKK W OJHOTO HEIOoUYeTa, WU
He Oosee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OLIMOOK, HO TPH
HAJIMYUU YETBIPEX-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.
3. |Pa3HooOpasue u | [IpakTiue 35 CTymeHTBHI B paMKax CaMOCTOSITENbHOM paboThl MpopadaThIBAIOT
cucTeMaTHKa cKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE W TPaKTHYECKHUE
MHUKPOOPTaHU3M |J1a00paTop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
OB. Has Oaytam pamxupyercs ot 1 g0 5.
pabora
4. [eiictBue [IpakTnue 10 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
¢daxTopoB CcKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE U TPaKTHYECKHUE
BHEIIHEH cpelpl [mabopatop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Ha Hast Oautam pamkupyercs ot 1 1o 5.
MHUKPOOpraHu3M | paboTa
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bL. JKonoruss | Konrtpoa
MUKPOOPTaHU3M | pHasn
OB. pabora(k
OHTPOJIBH
blil cpe3)

10

Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

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. ITocemaeMocThb

10

Crynent nocetuin Bce 100% 3ansTuit

6. IIpeMuansHbIC OaITHI

20

JlomomHUTENbHBIE TPEeMHUATbHBIE OAJITBI MOTYT OBITh HAYHCIICHBI:

- 32 TIPOEKT, BBHINOJNHEHHBIA 10 3aka3zy paboromarens W
peann30BaHHEIN Ha mpakTuke — 20 6auIoB;

- MOCTOSHHAsI aKTUBHOCTh BO BpeMsl MpakTHUeCKuX 3aHsATui — 10
0aJIIoB;

- TIOJTHOCTBIO TIOJITOTOBJICHHAS! K ITyOJMMKAIIH CTAThsl 1O TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6aios;

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

- yJacTe B BBICTaBKE IO TEeMaTHKE W3ydaeMOW TUCIHMILTUHBI — 20
0aJIIoB;

- MmyONWKamusi CTaThMl 10 TEMaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTepuajigax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/ 20.

7. OTBeT Ha DK3aMeHe

10

1-4 Ganna — CTyIEHT pacKpbll OCHOBHBIE BONIPOCH H 3a/laHUs Oniera
Ha OLIEHKY «yJOBJIETBOPHUTEIHHO

5-7 0amnoB — CTyAEHT pacKpbll OCHOBHBIC BOIPOCH U 3aJaHHA
OusieTa Ha OLIGHKY «XOPOLIOY,

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

8. |WupuBuayanbHbIe 3a1aHUs,
C TMIOMOIIIBI0 KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUTENILHBIC OaJlTbI

80

JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
KOHTPOJISI T KOHTPOJIBHBIE CPE3bI

9. Hroro 3a cemectp

100

HroroBass omeHka mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOM OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS



Kontponbnas padora

Tema 2. Mopdonorus u pyHKIIMOHAIbHAS CTPYKTypa OaKTepUaIbHOM KIETKH.

1 BnusiHue ¢pusnyeckux U XUuMUUEeCKUX (PaKTOpoB HA MUKPOOpraHu3Msl. Mcnonas3oBaHue 3TOTO
BJIMSIHUSI B TIPOMBIIIJIEHHOCTH U TIPAKTUYECKOM JIESITEIbHOCTH YEI0BEKa.

2 OTHOIIIEHHWE MUKPOOPTAaHU3MOB K KUCIIOpoay. A3po0bl, (haKynbTaTUBHBIC W OOIUTaTHBIC aHA3POOHI,
MHUKPOa’pOPHIIbHBIE 1 MUKPOAdPOTOJIEPAaHTHBIE (DOPMBI.

@DopMbI CUMOMOTHYECKUX U AHTATOHUCTUYECKUX B3aUMOOTHOIIEHUN MEXKIY MUKPOOPTaHU3MaMH.
Tumbl B3aUMOIEUCTBUI MUKPOOPIaHU3MOB C PACTCHUSIMU, )KUBOTHBIMU U YEJIIOBEKOM.
Paznuunble (GOpMBI aHTAarOHW3MA, HCIIOJIB30BAHNE AHTATOHU3Ma B MEUIIMHE U CEIBCKOM XO35HCTBE.

AN D B~ W

[Tapa3utusm 1 naToreHHbIe MUKpOOpraHu3Mbl. PakTopbl, 00YCIOBIMBAIONINE TATOTEHHOCTD U
BUPYJICHTHOCTb. ETMHULIBI U3MEPEHUs] BUPYJIEHTHOCTH.

7 Muxkpodiopa moyB. OCHOBHbIE IPYyMIIbI TOYBEHHBIX MUKPOOPTaHU3MOB. PoIb MUKPOOPraHU3MOB B
O0YBOOOPA30BaTEIbHBIX MPOIECCAX U TUIOJOPOAUU TIOYB.

8 YyacTue MUKpOOPraHM3MOB IIOYBHI B OMOETpaalluy 3arpsi3HeHUH. 3HaueHe MUKPOOPTaHU3MOB B
NIEPBUYHON NPOAYKLIMH BOJOEMA U MUHEPAIN3ALUU OPraHUYECKUX BELIECTB.

9 buonoruueckue MCTOAbI OYHMCTKH CTOYHBIX BOA.

10 Metoapl 6aKTEPUOIOTMYECKOTO U CAHUTAPHO-MUKPOOHOIOrMUECKOT0 aHaIn3a MUKPO(IOPHI MOYBHI,
BOJIbI, BO3/IyXa.

IIpakTnyeckas u 1adoparopHas padora

Tema 1. Mukpo6uonorus. Mcropust, pa3nenbl, METONBI.

[TpakTrueckas padora. Opranuzamnus MUKpOOHOIOTHYECKOM JTabopaTopru 1 TIpaBuiia pabOThl B HEH.
Crepuwinzanus. [lutarensHbie cpebl.

JlaGoparopHas pabora. MHKpOCKOITMUECKHAE METO/IBI MCCIIEIOBAHNST MUKPOOPTaHIU3MOB.

JlaGoparopnas pabota. IIpaBuia paboTsl ¢ MUKpoopranu3MaMu. [IpuroToBieHrne NpUKU3HEHHBIX U
MOCTOSIHHBIXIIPENapaToB.

Tema 2. Mopdosnorust 1 GyHKITMOHAIBHAS CTPYKTYypa OaKTepHaIbHON KICTKH.

IIpakTrueckoe 3aHsATHE. MUKPOCKOIINYECKHUE METOABI UCCIIEA0BAaHU MUKPOOpraHu3MoB. Hekotopsie
0COOEHHOCTHU CTPOCHUS POKAPUOTHOMN KIIETKH.

[TpakTuueckoe 3anarue. MopQonorudeckue u KylbTypajabHble IPU3HAKU OaKTEpUil 1 MUKPOMHIIETOB.

JlaGoparophas pabota. CiIoKHbIE 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 pasMHOXKEHNE Y MUKPOOPTraHU3MOB

Jlabopatopnas pabota. buoxumudeckrue cBOHCTBA MPOKAPHOTOB.

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

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

JlaboparopHas pabota. MUKpOOpraHU3MBbI, OCYIICCTBISIOIINE MAaCITHOKUCIIOe OposkeHue. bakrepuun pona
Clostridium.
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JlaboparopHast pabora. MUKpOOpraHU3MBI, OCYIIECTBIISIONINE OposkeHue. MOTOYHOKHCIIBIC MTAaJTOYKH 1
KOKKH.

JlaGoparopHas pabota. @OTOCHHTE3UPYIOLIUE TPOKAPHOTHI.

Tema 5. buocuHTETHYECKHE POLIECCHI.
[TpakTuueckoe 3ansTre. MeTabonu3m a3ora.

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

Jlabopatopnas pabora. MeTabonu3Mm a3ora. XeMonuTOTpo(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. [ pammonoxurenbHbIe KOKKU.

Jlabopatopnas pabora. Otaen Firmicutes. [Tamoukumkokku, oopasyromue sa0cnopsl. Pox Bacillus.
Mertonapl OKpacku crop.

Jlabopatopnas pabora. Otaen Firmicutes. AKTHHOMHIIETHI U POACTBEHHBIC OPTaHU3MBI.

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

Tewma 8. JleiicTBue (hakTOpOB BHENTHEHN CpeIbl HA MEKPOOPTAHU3MBbI. DKOJIOTHS MUKPOOPTAHU3MOB.

Jlaboparopnas pabora. Mukpodiaopa 00beKTOB BHEIIHEH Cpebl. MeTobl HeCaeI0BaHUSIT
CaHUTAaPHO-MUKPOOHOIOTHYECKas OI[EHKa MUKPO(IIOPHI TOYBHI.

Jlaboparopnas pabora. Mukpodiopa 00beKTOB BHEITHEH Cpeibl. MeTombl UCCIIeI0OBAHUSN
CaHUTapPHO-MHUKPOOUOIOTHYECKAs OIEHKa MUKPOMIOPHI BOJIBI U BO3IyXa.

4.3 TIpomexxyTouHas aTTecTalus Mo AUCIUILTHHE TPOBOAUTCA B (hOpMeE 3a4eTa, SK3aMeHa

Tunossie Bonpocsl 3auera (OIK-1, IIK-1)
1 TIpeameTt u 3a7a9 MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OHMOJIOTHH. 3HAYCHHE
MUKPOOHOJIOTUU B HAPOIHOM XO341CTBE U MEIUIIMHE.

2 Dramnbl pa3BUTHS MUKPOOHOIOTUU. POJIb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHH HAYKH O
MUKPOOPTraHU3Max.

3 OCHOBHBIC HaIIPABJICHHS Pa3BUTHS COBPEMEHHON MUKpoOuoaoruu. HoBbie HampaBieHus B
MUKPOOHOJIOTUH U TIEPCIIEKTUBBI PA3BUTHS.

4 MuKpOCKOIIMYECKHUE METO/IbI UCCIIE0BAHUS MUKPOOPTaHU3MOB M UX IPUMEHEHHUE.

5 TlpoxapuoThl — OCHOBHOM 0OBEKT U3yUEHHSI COBPEMEHHOM MUKPOOHOIOTHH. XapaKTepHCTUKA
IPOKapUOTHBIX OPTraHU3MOB. /[Be BETBU POKApUOT: apXeu 1 3yOaKTepHH.

6 Pa3mepsl MukpoopranuzMoB. Mopdoorus MUKpOOPTraHU3MOB.

7 Tokosimuecs: hopmbl. IHAOCTIOPHL. VX cTpoeHue, Gu3noIorndeckoe npeaHasHadeHue. JTarbl
dbopMHUpOBaHUS SHOCIIOPHI.

8 CTpoeHue NpoKapuoTHOMN KIIETKH.

9 CocraB 1 CTpOEHHUE KIETOUHBIX CTEHOK y MPpOKaproT. KileTouHbIE CTEHKU IPaMIIONI0KUTEIbHBIX U
IpaMOTPHULIATETILHBIX OaKTEPHIA.
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10 Cdepommnactsl, nporomnactsl U L-popmbl 6akTepHii.
11 TlogBuxHOCTB y OakTepuid. JKryTuku, akcuanbHbie GuOpHiUIEl. MeXaHnu3M JIBIKEHUS Y OaKTepHil.

12 CocraB 1 0COOCHHOCTH OpraHU3aLMU TeHETUYECKOTo anmnapara Oakrepuil. BuexpomMmocomMHbIe
AIIEMEHTBI HACJIEICTBEHHOCTU IIPOKAPHOTOB.

13 MemOpaHHbIE CTPYKTYPbI KJICTKH.
14 IluTomiasmMa 1 KJIETOYHbIE BKIIOYEHUSI MPOKAPUOTHOM KIIETKH.
15 Knaccuduxanus MEKpOOPraHM3MOB, HOMEHKJIATypa M TUarHOCTHKA.

16 3HaueHue MOp(OIOTUYECKUX, IUTOJOTUUECKUX, KYIbTYPATbHBIX, (PU3NOTOTUYECKUX U
OMOXMMHUYECKHUX MPU3HAKOB JJI1 CUCTEMAaTUKU OaKTEpUd.

17 XapakTepucTuKa OT/ICJIOB TPaMOTPHIIATEIbHBIX, TPAMIIOI0KUTEIBHBIX, MUKOTUIa3M U apXeOaKTEPHIA.

18 U3Butbie hopmbl 6akrepuii. CanpoTpodHbIe U MapasUTUYECKUE MPEACTABUTENN, PACIPOCTPAHECHUE U
HKOJIOTHUSI.

19 I'pamoTpuIaTesibHBIE HECTIOPOOOpasyomue Manouku. PacmpocTpaneHre U pojb B TOYBEHHBIX U
BOJTHBIX SKOCHUCTEMAX.

20 OGnuraTHble BHYTPUKIETOUHBIE Tapa3uTsl. OcOOEHHOCTH MeTaboIn3Ma.

21 XapakTepucTHKa XeMOJUTOABTOTPOPHBIX OaKTEPHi.

22 XapakTepHCcTUKa CTeOETbKOBBIX, TOYKYIOIIUXCS U CKOJIB3SAIINX OaKTepHil.

23 Monounokucieie 6akrepun. [ oMo epMeHTaTUBHBIE U TeTepOoPepMEHTAaTUBHBIC MOJIOYHOKHUCITBIC
MaJT04YKH1

24 CnopooOpasytonue 6aktepun. TUITBI cIOpooOpa30BaHuUs.

25 AKTHHOMUIIETHI U POJICTBEHHbIE OpraHu3Mbl. O01as XapakTepUCTHKA, 0COOEHHOCTH MOP(OIOTHUHU U
pa3sMHOXeHUs. PacripocTpaHeHue, JKOJIOTHs U PAKTUYECKOE 3HAYEHUE.

26 Muxkoruta3mbl. CBOICTBa, 00yCIIOBICHHBIE OTCYTCTBUEM KJIETOYHOH cTeHKH. PacnpocTpanenue u
MecTa OOUTaHUSL.

27 Apxebakrepun. OcodbeHHOCTH MOP(}OIOTHH U (PU3NOTIOTHH. DKCTpEMalIbHbIC apXeu.
PacnpocTpanenue, Mmecta 0OMTaHHS U POJIb B IPUPO/IE.

28 Muxkpockonuyeckue rpudsl. Mopdosorus u ¢pusuonorus rpudbHoi kietku. CrocoObl MUTaHUS U
pa3sMHOXKEHHUSL.

29 Dxonoruveckue rpymnisl TpUOOB U UX MpakTHYeckoe 3HaueHne. OCOOEHHOCTH CUCTEMATHKH
JPOXOKEBBIX TPHOOB.

30 IIpupona BUpYCOB U TUIIOTE3bI UX MPOUCXOKICHUA. CTpOCHHE U XMMUYECKUI COCTaB BUPYCOB.

Tunosble 3axanus s 3a4era (OIK-1, ITK-1)
HE TIPETyCMOTPEHO

Tunossie Bonpocsl 3xk3amena (OIIK-1, ITK-1)
1 Dramnbl B3auMoeiicTBUS BUpyca ¢ KieTkoid. OCOOEHHOCTH B3aMMOICHCTBUS 300TIaTOTEHHBIX,
(UTONATOTeHHBIX BUPYCOB M OakTepruo(}aroB ¢ KIETKOH-XO3STMHOM.
2 Bupowuns! u puoHkI. 3a00JIeBaHUs, BEI3IBAEMbIE TIPUOH-TIPOTEHHAMHU.
3 AOopTuBHAas, IPOAYKTUBHAS U UHTETPaTUBHAS (hOPMBI B3aUMOJICHCTBHSI. XapaKTepHUCTHUKA CEMEHCTB
JHK- u PHK-coaep:xamux BUpycoB.
4 Bupyc umMMmyHoneuIuTa 4eI0BeKa.

5 Crnoco0blI cyIecTBOBaHUSI MUKPOOPTraHU3MOB. ABTOTpOdBI U rerepoTpodsl. IloTpedHOCTH
MHUKPOOPTaHU3MOB PA3IMYHBIX JIEMEHTaX U (paKTOpax pocra.

6 I'pynmsl MUKpPOOpPraHM3MOB, YUYacTBYIOIIUX B KpyroBopore yrieponaa. OKucieHne MOHOMEPHBIX U
MOJINMEPHBIX yIIIEpOACOoAepkKaAUX coeauHeHU. DuKcanus yIeKUCI0Tbl MUKPOOPTaHU3MaMHU.

7 KpyroBopot cepsl B ipupozie. MUKpOOpraHU3Mbl, y4acTBYIOIIUE B 3TOM IIPOLIECCE.
8 CrocoObl pa3MHOKEHUS POKAPUOTHBIX U YKAPUOTHBIX MUKPOOPTaHHU3MOB.

9 3akoHOMEpHOCTH poOcCTa MOMYJISALUMM MUKpoopraHu3MmoB. KpuBas pocra. [IpyunHel tumuTanyuu
pocra u ormupanus. [lepuonuueckue KyabTypsl U T'OMOIE€HHO-HENPEPBIBHOE KYIBTUBUPOBAHHUE.

10 YucTble M HAKONUTENBHBIE KyJIbTYpbl MHUKPOOPIaHW3MOB. lIpMHIMI 31€KTUBHOCTH KYJIBTYpBHI.



11 MeToabl NPUTOTOBIEHUS M CTEPWINM3ALMU NUTATEIbHBIX cpen. OCHOBHBIE TUIIBI CPEN,
UCTIOJIb3YEMBbIX JJIS1 KYJIbTUBUPOBAHUS aBTOTPO(OB U TeTepoTpodoB.

12 KynbTuBHpOBaHUE a3pOOHBIX, aHAPOOHBIX U (POTOCHHTE3UPYIOIIMX MUKPOOPTaHU3MOB.

13 KOHCTpYKTHBHBIE U SHEPTETUYECKUE MPOLECCH Y TPOKAPHUOTOB.

14 CnocoOsl moy4yeHust MUKpoopranuzmMamu sHepruu. Pors AT® u criocoObl ee 00pazoBaHusl.

15 Bbpoxkenune. O0mIas xapakTepUCTHKA.

16 TomodepmeHTaTHBHOE MOJIOYHOKUCIIOE OpOXKEHHE: XMMU3M, BO3OYIUTENH, YCIOBHS IPOTEKAHUS,
HapO/I0X0351ICTBEHHOE 3HAaYECHHUE.

17 TerepodepmMeHTaTHBHOE MOJIOYHOKUCIIOE OPOJKEHHE: XUMU3M, BO3OYIUTENH, YCIOBHS IPOTEKAHNUS,
HapoJ0X03siicTBeHHOE 3HaueHue. [IponroHoBoOKuUCIIOE OpOXKEHHE.

18 CrnmproBoe OpoxeHHE: XUMU3M, BO30YAUTENH, YCIOBUS MPOTEKAHMS, HAPOJOXO035ICTBEHHOE
3HAYECHHUE.

19 MacnsHokucoe OpoXKeHHe: XUMU3M, BO30YAUTENH, YCIOBUS MPOTEKAHHs, HAPOJOXO035CTBEHHOE
3HaueHue. A1eToOyTHUI0BOE OpOXKEHHUE.

20 BbaxrepuanbHbiii poTocunTe3. PoTOTpOdhHBIE MUKPOOPTaHU3Mbl. OKCUT€HHBIH U aHOKCUTCHHBIH
¢dorocunte3. Criocodsr obpazoBanust AT® doroaBrorpodamu.

21 XemocuHTe3 y mpokapuot. Obiiee monarue. THIIBI XeMOCHHTE3a. XeMOIUTOTPODHBIE U
XeMOOPraHOTpoQHbIE OaKTEPUH.

22 JIpIxarenbHbIe IPOILECCHl Y MPOKapHOTOB. L{uki TpukapOoHOBBIX KHCIOT. HemomHoe okucienue.

23 JlpIxaTenbHbBIC IPOIIECCHl Y MPOKAPHUOTOB. JlpIxaTenbHas enb. AHApOOHOE JIbIXaHUE.

24 AccuMMIIAIMS YTIICPOJCOACPKAIINX COCTUHEHUN reTepoTpodamMu M aBTOTPO(aMHU.

25 Ponp MUKpOOPraHM3MOB B KPyTOBOPOTE a30Ta: a30T(UKCALMS, HUTPpUDUKALMS, JAEHUTPUDUKALINS,
aMMOHU(UKanMsa. XapaKTepUCTUKa MHUKPOOPTaHM3MOB, BBI3BIBAIOIIUX ATH IPOLIECCHI.

26 Ilytn acCUMWJIAIIMM MUKPOOpPraHM3MaMU OPraHUYECKUX M MUHEPAJbHBIX COCAUHEHHUIN a30Ta.
CBoOonHast a30TohUKCAIA: XUMHU3M, TTPEICTABUTENH, YCIOBHS 3PPEKTUBHOCTH MpoIecca.
XapakTeprucTHKa OTHOTO U3 MPEACTABUTENEH.

27 TlyTh acCUMWJISALIMM MUKPOOPTaHU3MaMHU OPTaHWYECKUX M MHUHEPAIbHBIX COSAMHEHHN a30Ta.
CumbuoTnyeckas a30To(UKCaM: XUMU3M, IPEICTABUTENH, YCIOBHU d3PPEKTUBHOCTH MpOIECcca.

28 Ilytn accuMMIISILMM MHMKPOOpPraHM3MaMM OpPraHMYECKHMX M MUHEPAJIbHBIX COEIMHEHUH a30Ta.
Hutpudukamms. XumMusm, npeacTaBUTEINH.

29 AmMonupukanus. XuMu3M, MpeaCcTaBUTENH.

30 Jenutpudukamms. XUMU3M, TPEIACTABUTEIH.

31 OcHOBHBIEC TyTH OMOCHHTE3a AaMUHOKHUCIIOT y aBTOTPO(HBIX U TeTepOTPO(YHBIX MUKPOOPTaHU3MOB.

32 BnusHue pu3NUecKuX U XUMUYECKHX (PAKTOPOB HA MUKpOOpraHU3MEbI. Vcronb30BaHme 3TOTO
BJIMSIHUSI B TIPOMBIIIJIEHHOCTH U TIPAKTUYECKOM JIESITEIbHOCTH YEI0BEKa.

33 JleiictBue pusmdeckux (HakTOpoB HAa MUKPOOPTaHU3MEI.

34 [eiicTBue XUMHUECKUX (PAKTOPOB HA MHUKPOOPraHU3Mbl. OTHOLIIEHHE MUKPOOPTaHU3MOB K
KUCIOpony. A3po0bl, paKylbTaTUBHBIE H OONIUTaTHBIE aHAIPOObI, MUKPOAIPOPHUIILHBIE U
MHUKPOa’3pOTOJIEPAaHTHBIE (DOPMBI.

35 JleiicTBue Omomornueckux (GakTopoB Ha MUKPOOPTaHU3Mbl. DOPMBI CAMOMOTHYECKUX U
AHTArOHUCTHUYECKHUX B3aMMOOTHOILICHUN MEXy MUKpPOOpPTaHu3MamMu. TUIbI B3aUMOACHCTBHI
MUKPOOPTraHU3MOB C PACTEHUSMHU, )KUBOTHBIMU U YEIIOBEKOM.

36 Ilapa3uTusM U naToreHHble MUKpOOpraHu3Mbl. PakTopbl, 00yCIOBIMBAIOIINE TATOTEHHOCTh U
BUPYJCHTHOCTb. ETMHUIIBI H3MEpEeHNUsT BUPYICHTHOCTHU. YCIIOBHO MATOTC€HHBIE MUKPOOPTaHU3MBI.

37 Muxpoduopa nous. OCHOBHBIE TPYIIIBI TOYBEHHBIX MUKPOOPTaHU3MOB. POJIb MUKpPOOPTraHU3MOB B
O04YBOOOPA30BaTEIbHBIX MPOIECCAX U TUIONOPOANH MOYB. YYaCTHE MUKPOOPTaHU3MOB ITOYBHI B
Ouonerpasanuy 3arpsi3HeHAH.

38 Mukpoduopa Boabl. 3HAUCHHE MUKPOOPTAHU3MOB B IEPBUYHOM MPOTYKIIMHA BOAOEMA U
MUHEpATN3alli OPraHMYeCKUX BellecTB. bronoruueckie MeTo bl OUUCTKU CTOUYHBIX BOI.

39 Muxkpodiopa Bo3ayxa.
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40 Metonpl 0GAaKTEPHOIOTHYECKOTO U CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHaJIN3a MUKPO(IOPHI MOUBHI,

BOJIbI, BO3/yXa.
41 Crepunuzanus.

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

43 IlonHast XapakTepUCTHKa MUKPOOpPraHU3Ma.

44 Bo30OyauTenu onacHbIX 3a001€BaHUH.

45 DOpomonus npokapuotroB. COBpeMeHHasi CUCTEMATHKA IIPOKAPHOTOB.

o ['pamy.

TunoBble 3axanus s sx3amena (OIIK-1, ITK-1)
1. [TpuroroBsTEe PUKCHPOBAHHBIN MpEMNapar onpeaeIeHHOro MuKpoopranusma. [Iposenure okpammBanme

2. IlpuroroBwTe npemnapat Bacillus subtilis, mpoBenuTe okpammBaHue 3HI0CTIOP.

3. IIponeMOHCTpUPYHTE IKCIIEPUMEHT OCTAHOBKHU AJIEKTUBHOM KYJIBTYPBI ONPEACIEHHOTO

MHUKpPOOPTaHU3Ma.

4. Onpenenure NpeAIOKESHHBIH MUKPOOPTaHU3M, UCIIOb3Ys] OMOXMMUYECKHE METO/IbI TUAarHOCTUKH.

5. Onpenenure KOJIMUYECTBO MUKPOOPTAaHU3MOB B 1 MJT BOIOTIPOBOHOM BOJBI (OTIUIIIMTE METOAUKY
MIPOBEICHHMS SKCTIEPUMEHTA).

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer
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Orenka

Komrmerennn

Jeckpuntops! (ypoOBHU) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTEIH
TOCTYKCHHSI pe3YJIbTaTa)

«3a4TEHOY
(50 - 100 6amoB)

OIIK-1

IK-1

3HaeT TEOPETHYECKHE OCHOBBI MHKPOOWOJOTHH W HCIIOIB3YeT HX
IUIE  W3yYeHUS JKM3HHM H CBOHCTB JKHMBBIX OOBEKTOB, UX
UACHTUPUKAIIMA W KyJIbTUBUPOBaHHs. B coBepiieHCTBE yMmeeT
MIPUMEHSTh METOJIBI HaOIOICHNS, KJIaccu(UKaIHH,
KyJIbTUBUPOBAHHS, BOCIIPOM3BOJICTBA MUKPOOHOIOTUIECKHX
00BEKTOB B MPUPOAHBIX M Ja0OPATOPHBIX YCIOBHSX M HCIONB3YET
MOJTYYCHHBIC 3HAaHUS JUIsl aHaIW3a B3aMMOJCHCTBHH OpPraHU3MOB
Pa3IMYHBIX BUJOB JIPYT C APYTOM H €O cpenoit ooutanus. [lornmaet
poJib  OMONOTHYECKOTO pa3HoOOpa3us Kak Beaymero ¢akropa
YCTOMYHUBOCTH JKUBBIX CUCTEM M OMOC(EPHI B 1IETTOM.

«HE 3a4TCHO»
(0 - 49 GannoB)

OIIK-1

MK-1

HNmeer cnalplii  ypoBeHb  3HAHUH  TEOPETUYECKHX  OCHOB
MuKpoOunonornu. He MokeT NpuUBECTH NpUMEpPHl U3 pPeabHOMN
NPAaKTUKA MUKPOOHMOJIOTUYECKUX HccienoBaHuii. HeyBepeHHO W
JIOTUYECKU HEIOCIIEI0BAaTEIbHO U3JIaraeT MaTepHall.

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pE3yJIbTaTa)

OIIK-1
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TIK-1 3HaeT TEOPEeTHYECKHUE OCHOBBI MHUKPOOMOJOTHMHM M HCIOIBb3YeT HX
JUIE  W3yYeHWs] JKU3HM M CBOMCTB JKUBBIX OOBEKTOB, HX
UACHTUPUKAIIMA ¥ KyJbTUBHUPOBaHHS. B coBepuieHCTBE ymeeT
MIPUMEHSATD METOJIBI HaOIIONeHNS, KJIacCU(pUKAIIH,
KyJIBTUBUPOBAHUA, BOCIIPOM3BO/ICTBA MHUKPOOHOIOTHIECKHUX
00BEKTOB B MPUPOAHBIX M Ja0OPATOPHBIX YCIOBHAX M HCIOJb3YET
MOJYYCHHBIC 3HAHUS JUIsl aHalM3a B3aUMOJCHCTBUN OpPraHU3MOB
Pa3NUYHBIX BUJOB APYT C APYTOM U €O cpenoil ooutanus. [lonnmaer
poib OMOJOrMYECKOro pa3HooOpasusi Kak BeAyllero ¢axrtopa
YCTOMYHMBOCTH )KMBBIX CHCTEM U OUOC(hEpHI B 1IEIOM.

«OTIIMYIHO
(85 - 100 6anoB)

OIIK-1
IK-1 3HaeT TEOPETUYECKHE OCHOBBI MUKPOOHOJIOTMH M HCIONB3YEeT HX
«XOpOLIO» IUIE  WM3yYEHUS JKU3HHM H CBOHCTB JKHBBIX OOBEKTOB, UX
(70 - 84 baioB) UICHTHQUKAIIMKY ¥ KYJBTHBHpPOBaHMsA.  [lOHUMaer  poib
OMOJIOTUYECKOTO  pa3HooOpa3wst  Kak  Bemymiero  (akrtopa
YCTOMYHUBOCTH JKUBBIX CUCTEM U OMOC(EPHI B 1IETTOM.
OIIK-1
«ynosnersoputensHo»  I1K-1 3HaeT TEOPETHUYECKUE OCHOBBI MHKPOOMOJOTHMH W HCIIOJIB3YET HX
(50 - 69 Gamnnog) IS M3yYEHHMs OKM3HM U CBOMCTB JKMBBIX OOBEKTOB, HX
UJACHTU(DUKAIIMYA U KYJIbTUBUPOBAHUSL.
OIIK-1
TIK-1 HNmeer cnalplii  ypoBeHb  3HAHUH  TEOPETUUYECKHX  OCHOB

«HCYAOBJICTBOPUTCIILHO»

(Menee 50 Ganios) MuKpoOunonornu. He MokeT NpuUBECTH NpUMEpPHl U3 peabHOMH

NPAaKTUKA MUKPOOHOJIOTUYECKUX HccienoBaHuii. HeyBepeHHO W
JIOTUYECKU HEIOCJIEI0BAaTEIbHO U3JIaraeT MaTepHall.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHHUIO OUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopast ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHBIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszeisl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaibHO-TEXHUIECKOe
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, a TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).



5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- JJMYHOCTHBIC Ka4C€CTBA: OPATOPCKUC CIIOCOOHOCTH. CO6HIOI[€HI/IG periraMCeHTa, SMOIMOHAJIBHOCTb, YMCHUC
OTBCTUTH Ha BOIIPOCHI, CHCTCMATU3NPOBAHHLIC, FJIy60KPIe 1 NOJIHBIC 3HAHUA IO BCEM pasicjiaM IIporpaMMbI:

- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. HerpycoB A. U., KotoBa U. b. Mukpobuonorusi: Teopust 1 npaktuka B 2 4. Yacte 1 : YueOHUK s
By30B. - Mocksa: FOpaiit, 2020. - 315 c. - Tekct : snekrponssiii / IBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/450147

2. HerpycoB A. U., KoroBa U. b. MukpoOuonorus: Teopust u npaktuka B 2 4. Yacts 2 : Y4ueOHHUK myst
By30B. - Mockgsa: FOpaiit, 2020. - 332 c. - Tekcr : anekrponnsii // DbC «tOPAUT» [caiit]. - URL:
https://urait.ru/bcode/451769

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. T'yces M.B., MuneeBa JI.A. Mukpobuonorus : Yueb. s CTyd. BY30B. - 5-¢ W3.,CcTepeoTHm.. - M.:
Axanemus, 2004. - 462 c.

2. Bopo6reB A.A. MenuuuHcKass MUKPOOUOIOTHSI, BUPYCOJIOTHSI 1 UMMYHOJIOTHS : Y9€OHUK JJISI CTY/ICHTOB
Me€l. By30B. - 2-€ U3/., Ucrp. u gom.. - M.: MUA, 2012. - 704 c.

6.3 VHbpIe NICTOUHMKMU:

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

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

3. Pycckuit MmemqunmHcKuii cepsep - http:/www.rusmedserv.com

4. Knaccuueckas 1 MOJIEKyisipHasi Ouonorus - http://molbiol.ru/

5. Menynugep - http://meduniver.com

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

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIUILINHBL, IPOrpaMMHoOe o0ecneyeHue,
npogeccnoHalbHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTAlMM, TEKYLIEr0 KOHTPOJSI M MPOMEKYTOUYHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JI0CKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Microsoft Office [Ipodeccuonansusiii moc 2007

7-Zip 9.20

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

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year

Educational Renewal Licence

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. LIndposoii obpazoBarensHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Apx¥B Hay4HBIX )KypHaJOB 3apy0OexxHbIxX u3narenscTB. — URL: https://arch.neicon.ru

3. Hayunas snexrponnas 6ubnunoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
4. Hayunas snexrponHnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Hayunas osnextpoHHas Oubnmoreka Poccuiickoil — akageMuM — €CTECTBO3HAHUS.

https://www.monographies.ru

6. [Ipesunentckas 6udnuorexa umenu b.H. Expiiuna. — URL: https://www.prlib.ru
7. Poccuiickas rocynapctBeHHas 6nbnuoreka. — URL: https:/www.rsl.ru

8. Poccwuiickas HarmonanbHast Oubmmoreka. — URL: http://nlr.ru

9. VYHuBepcurerckas  OWOnIMOTEKa  OHJIAMH:  DJIEKTPOHHO-OMONMOTEUHAss  CHCTEMA.
https://biblioclub.ru

10. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru
11. Onexrponnas oubmoreka PODU. — URL: https:// www.rfbr.ru/rffi/ru/library
12. ¥Opaiit: sanexkrpoHHO-OubmMoTeyHast cuctema. — URL: https://urait.ru

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa

https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3aumogeiicTBue mnpemnomaBarensi W CTYIAGHTa B TIpolecce OOY4YeHHs] OCYIIECTBISETCS TOCPEIACTBOM

URL:

URL:

MYHBTHMGHHﬁHBIX, THIICPTCKCTOBLIX, CCTCBLIX, TCICKOMMYHUKAIITMOHHBIX TGXHOJ’IOFI/If/’I, HCIOJIb3YCMbBIX B

ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.
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