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CUCTEMA MEHEOXMEHTA KAYECTBA
YnpasneHue OKYMEHTUMPOBaHHOM NHopMaLmeid 7.5.3
KoHTekcT opranusaunm 4. O6ecneuveHue 7. (MepcoHan

MuHucTepcTBo 7.1.2)

HayKw 1 BbicLlero ob6pasoBaHus PP
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CrtpaHnua 3 13 21

Bnageney, npouecca 7.5.3: OTaen AoKymeHToob6opoTa
Bug gokymeHTa: onoXeHue nNo gesaTenbHOCTH

MonoxeHune o paspaboTke u peanusauum OMOM COry

1. CTpyKTypa v 06Wwasa TpYJO0EMKOCTb AUCLUNINHDbI
YKasblBaeTCcs 06LLaa TPYJOEMKOCT b AUCUUNAMHBI 4 3a4eTHble eguHMLbl (144 yaca)
OuHas opma 06yyeHmns

Kypc 1
CemecTp 2
Nekunn 14

MpakTu4yeckme (CeMnHapckue) saHatua 14
JlabopaTopHble 3aHATUA

KoHcynbTayum
Toro ayanTOpHbIX 3aHATHIA 28
CamocTosTenbHas paboTa 62

KypcoBas paboTa

dopMa KOHTpoNs

JK3ameH 54
3ayet

OO0LLiee KO/IMYeCTBO 4acoB

2. Llenn ocBOEHMS ANCLUNANHBI
Llenblo 0OCBOEHMS AUCUMUMNAUHBI «DU3NONOTUS MUKPOOPraHW3MOB» sABNsSeTCH
03HAKOMUTb CTYAEHTOB c MHOroo6pasmem MUKPOOPraHM3MOB, copmmpoBathb
cucTemMaTU3NpPOBaHHbIe 3HaHUS B 061aCTV MUKPOBMONOTUN U BUPYCONOTUN.

3. MecTo AucumnnuHbl B cTpykType OMOT B1.B.01.

[na ocBoeHMs faHHOM yyebHON aucunnaunubl (Y ) cTyAeHT AOmMKeH obnagaTb
6a30BOI NOATOTOBKON B 061aCTU 6MONOTUM N MUKPOOGMOMOTMN B paMKaX YHUBEPCUTETCKOTO
Kypca 4ns cTy4eHToB 6M010roB U MMKPOOMONOrOB U HaBblKaMy BNajeHus MeTogamu
MUKPOBMONOTMUYECKOTO IKCNEepPUMEHTA.

O6yuaeMblii JO/HKEH BNafeTb OCHOBHbIMUW MOHATUAMU MUKPOGUONOTAN
3HaTh:

- NUTaHWe, AblXaHWe, POCT, pa3MHOXeHNe MUKPOOPraHW3MOB;

- 0cobeHHOCTM Mopdonornun, Gr3nonornm n BOCNPon3BegeHNa MMKPOOPraHN3MOB;

- 3KONOTrni0 nNpeacTaBmuTeNeil OCHOBHbIX TAKCOHOB MUKPOOPraHU3mMoB, CXOACTBO U
pasnnyune NpoKapuoT MU 3yKapuoT, pojib MUKPOOPraHW3MOB B 3BOJTOLLMOHHOM MPOLLEeCCE;

- 0COGEHHOCTY perynaummn metabonmimay MMKpPOOpPraHM3MoB, 3aKOHOMEPHOCTU pocTa
MWUKPOOPraHNU3MOB B pPa3fINYHbIX YCNOBUAX KY/NbTUBUPOBAHUSA,

YMeThb:

- TOTOBWUTb NUTaTe/IbHbIE CPeAbl, Npenaparbl MUKPOOPraHU3MoB, Noay4aTb
HaKONUTENbHbLIE U YNCTbIE KYNbTYPbl MUKPOOPTaHU3MOB M OCYLLECTBAATL KOHTPO/b 38 UX
YNCTOTOMW;

- uccnefoBaTb MOponoOrmyeckue n PU3nNoaoro-6MoxXmMmyeckue CBoMCTea
MUKPOOPraHM3MOB;

- NTPUMEHUTb NONYUYEHHbIE 3HAHWUS AN1A PELIEHNSA HAYUHbIX, Y4eOHbIX, NPaKTUYeCKUX,
MEeTOAUYECKUX, MHHOPMALNOHHO-NONCKOBbLIX 3a4au.

BnageTts:
- NOHATUAHBIM annapaToM ANCLUMN/IUHBI;
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- MeTodamMu paGOTbI C MUKpoopraHnsMmamu, metogaMmn MMKPOCKONMMpoBaHUA,
M3roToB/IEHNA N OKPaCKK MVIKp06VIO!'IOFI/Il—IeCKVIX npenapartoB MetTogamMun KynbTUBUPOBaHNA
MUKpOOPraHM3mMoB, NONYyYeHUA YNCTbIX KYNbTYpP;
- MeTogaMn MMMYHONOTMYeCKUX I/ICCI'IG/J,OB&HI/IVI, NoCTaHOBKOIA peaku,mﬁ arrnloTnHaymm,
npeynnntTaunn.

4. TpeboBaHWA K pe3ynbTaTaM OCBOEHMWA AUCLWNAUHBI (KOMOETEHLUM
obyuvatouierocsi, popmumpyemble B pe3ynbTaTe 0CBOEHUS gUCUUNANHLI (MOAYNA)

B pesynbTate uW3yuyeHUs AUCLUMNAUHBLI Yy CTYyAeHTa [O/DKHbI 6biTb CHOPMMUPOBaAHDI
cnegyrouiMe KOMNeTeHLUN:

- CNOCOGHOCTLIO TBOPYECKM MCMONb30BaTh B HAYYHOW U NPOU3BOLCTBEHHO-
TEXHONOrMYECKOl AeATEeNIbHOCTY 3HaHUA hyHAaAMeHTabHbIX U NMPUKAAaAHbIX pa3genos
avcumnnnH (Mmogyneid), onpeaenstolUMx HanpaBneHHOCTb (MPOMKIb) NporpaMmmsl
marnctpatypsl (MK-1);

- CNOCO6GHOCTbLIO MAaHMPOBaTb M MPOBOANTL MEPONPUATUS MO OLEHKE COCT!

W oXpaHe MNPUPOAHOA  cpefbl, OpraHW3oBaTb  MepoOnNpuUATUS MO pauuoHasbHOMY
NPMPOAONO0NL30BAHNIO, OLLEHKE N BOCCTaHOBMeHUO 6uopecypcos (MK-8).

B pe3ynbTaTe 0CBOEHMA ANCLUNANHBI 06yYalOWNIACA AOMKEH:
3HaTh:

Y OCHOBHbIe (DYHKLMUN MUKPOBOB: NMUTaHWe, AblXaHWe, pa3MHOXeHNE, PepMeHTATUBHYIO
aKTMBHOCTb, CNOCOObLI KYNbTUBMPOBaHNSA GaKTepuil, rpu6b0B 1 BUPYCOB; METOAbI BblAeNEHNS
YMCTbIX KYyNbTyp a3po60B 1 aHaspo6o.. (MK-1);

Y P0onb MUKPOOPraHM3mMOB B KPYroBOPOTE BeLLeCTB B NPUPOJE; CAHUTApHO- NoKa3aTe/bHble
MWKPOOPraHW3Mbl BOAbI, BO3fyXa, NOYBbI: UX 3HAYEHWE N METOAbl ONpefeneHus;
NCMoNb30BaHNE MUKPOOPraHW3MOB B MPOMbILLEHHOCTU W CeNbCKOM X035MCTBE;
Mukpognopy opraHmsma yenoBeka, ee 3HadeHue. (MK-1);

YMeThb:

Y Cpenatb noceB gns onpegeneHns MMKpPoOOGHOro Yyncna BoAbl, BO3Ayxa; onpefendaTb 6akTepun
rpynnbl KNWEYHON Nanoyku, obLyto MUKPOOHYH 06CeMEHEHHOCTh BOAbI, BO3yXa, CMbIBOB
C pykK, npegmetos. (MK-8).

Y BbINONHATL paboTy B aCENTUYECKUX YCNOBUSAX: AE3MHDMULMPOBATbL N CTEPUIN30BATD
nabopatopHyto nocyay, MeguunHcKue MHCTpyMeHTbl u gp. (MK-8).

BnapeThs:

Y MeTtogamMmun Habno geHNs, ONnucaHna, NaeHTUgnKaynm, Knaccuhukaumm, KynbTMBUPOBaHNSA
6unonornyecknx o6vekToB; (MK-1);

Y HaBblkamyn NPpUMEHEHNSI MONYUYEHHbIX 3HAHWIA B HAYYHO-MUCCNEeA0BaTeNbCKOW U
npakTn4yeckoin pabote. (MK-8).
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HanmeHoBaHMe Tembl (BONPOCOB),
N3yyaembix Mo JaHHO
aucuMnanHe

BBegeHune, nctopus,
COBpeMeHHas MUKpo6GMonorus,
npakTUyeckKoe 3HayYeHue,
MeTozbl

Mopdonorusa oCHOBHbIX Fpynn
MWUKPOOPraHNU3MOB U CTPYKTYPbI
KNeTKN NpoKapuoT
dun3nonornyeckne 0cCo6eHHOCTH
MUKPOOPraHM3MOB B YC/IOBUAX WX
CYLL,ECTBOBaHUSA

BbigeneHne YNCTbIX KynbTyp
a3p0o6HbIX N aHA3POOHbIX
6akTepuii

PocT n passutune
MUKPOOPraHM3MOB MpU pasHbIX
peXxunmax BblpallBaHua.

N3yueHne BMOXUMMNYECKNX
CBOWCTB (CaxaponmMTUUYECKUX U
NPOTEONUTUYECKUX)
BblAE/IEeHHOW YNCTON KYyNbTYpbl

Neky, lMpak-

CamocTonTenbHasa paboTa
CTYLEHTOB
cofiepXaHue

MoaroToBKa Npe3eHTaLUWIiA,
MOCBALLEHHBIX
OCHOBOMOMO>KHNKaM
MUKPOBUONorum

MpopaboTkKay4yebHOro
MaTepuana no KOHCNeKTam
NeKuuii

MpopaboTkay4yebHOro
MaTeprana no KoHCNeKTam
NeKuuii

MpopaboTkay4yebHOro
MaTepuana no KOHCNeKTam
NeKuuii

KoHCcneKTrpoBaHme
[ONONHUTENLHOW Hay4YHOM
nnTepaTypbl

AHanus nHhopmaLmu,
MOYYEHHON Y3 PasIYHbIX
NCTOYHNKOB
MpopaboTkay4yebHOro
MaTepuana no KOHCNeKTam
NeKuuiA

CopepXaHue n yyebHo-MeTogMYecKas KapTa AUCLUNNUHbI

dopwmbl
KOHTpO/A

PaboTta Ha
JNCTaHLL
nnouiagke
CUCTEMBI

«MOODLE»

Otuet 0
pabote

Onpoc

OTtyeT 0
paboTe

PaboTta Ha
ANCTaHL.
nnouiagke
CUCTEMbI

«MOODLE»

OTtyet 0
paboTe

Tabnuuya 5.1

®opmupy  Jlutepatry

EMblE

KoMne-
TEHUMK

MK-1
MNMK-8

MK-1
MNMK-8

MK-1
MNMK-8

MK-1
MNMK-8

MK-1

MNMK-8

MK-1
MNnK-8

_pa

[2, 7, 8]

[1.2]

[11 21 51

3. 4]

[2,5,7,

[5 6]
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CtpaHuua 6 n3 21

Monck maTepnana B Internet 5

10

12

13

14

O6pasoBaHne UMK MeTabonnToB B
MPOW3BOACTBEHHbIX YC/OBUAX

N3yyeHne MONOUYHOKNCIOTO 2
6poxeHus. KonmyecTBeHHbIe U1
KauyecTBeHHbIe peakLynn Ha

MO/IOYHYO KUCNOTY

3meHeHne (r3n0nornyeckoro 2
COCTOSIHMSI MUKPOOPraHW3MOB Mog,

BNMSHWEM BHELLHWX YCNOBUIA

cpeabl

N3yyeHune 3HaYeHNA OTAENbHbIX 2
3/1EMEHTOB NUTaHWA ANg pocTa
MUKPOOPraHM3mMOoB

MogennpoBaHve npotecca poctan 2
pasBMTME MUKPOOPraHW3MOB

N3yueHune BAMAHUA pa3inyHbIX 2
MCTOYHMKOB yrnepofa, asora,

BUTaMUHOB N MUKPO3/IEMEHTOB

Ha POCT MUKPOOPraHU3mMoB

®opmbl agantauumn 6akTepuin Kk - 2
OKpy>Katollen cpeae

N3yyeHune BNNAHUSA 2
TemnepaTypbl Ha aKTUBHOCTb

amunasbl MMKpOOpraHunama

nNTOoro 14 14

MpopaboTkay4yebHOro

MaTepuasia Nno KOHCNEKTam

NeKuuiA

Mouck maTepuana B Internet

KoHcnekTupoBaHue
[OMNO/THATENBHOM Hay4YHOI
nnTepaTypbl

KoHcnekTupoBaHue
[ONONHUTENbHOW Hay4YHOM
nMTepaTypsbl

KoHcnekTumpoBaHue
JONONHUTENLHOW Hay4YHOM
nMTepaTypbl

AHanm3 nHhopmaumn,
NOJTy4EeHHON 13 PasNNYHbIX
NCTOYHMKOB

AHanm3 nHhopmaumn,
NOJTy4EeHHON 13 PasNNYHbIX
NCTOYHMKOB

62

PaboTta Ha
JINCTaHLI,
nnowagke
CUCTEMBI
«MOODLE»
OT1yeT 0
pabote

PaboTa Ha
ANCTaHLL.
nnouiagke
CUCTEMBI
«MOODLE»
OT1yeT 0
paboTe

Onpoc

OTtyeT 0
pabote

Onpoc

OTyeT 0
pabote

100

MK-1
MNnK-8

MK-1
MNnK-8

MK-1
MK-8

MK-1
MK-8

MK-1
MNMK-8

MK-1
MNMK-8

MK-1
MNMK-8

MK-1
MNMK-8

[1,5, 6]

2, 6]

[7. 8]

[7. 8]

[6,7]

[8]

[8]

[1, 3, 6]
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6. O6pa3oBaTeNibHble TEXHONOTMMK
AKTUBHbIE U UHTEpPaKTUBHbIE (hOPMbl MPOBEAEHUS 3aHATUIA (LENOBLIE U POJIEBLIE UTPbI,
pa3bop KOHKpPeTHbIX CWUTyauuin), npobnemHble fekuWMu, neKuuUsa-BU3yanmsayus, MnNpocmoTp
YyUYeOHbIX (UNLMOB U WX 06CYXAeHUEe, KOMNOKBUYMbI, KOHTPO/bHble paboTbl W TeCTOBble
3aflaHuns, BbIMNOMHEHWE 3afaHUil AN CaMOCTOATENbHON paboTbl B COYeTaHWU C BHeAyAUTOPHONA
paboTol C Lenblo POPMUPOBAHMA U Pa3BUTUA NPOPECCUOHANbHbLIX HABbIKOB 06YyyYatkoLLmMxcs.

Ne/ Tema Bug 3aHATUA Konnyectso  AKTUBHbIe VIHTepaKTuBHbIe
n. yacoB hopMbl thopmbl
1 BBefeHue, ncropus,  mE 2 I/Iccgep,OBaTenb
coBpeMeHHas O\ om CKnn MeTof
MUKpobuonorus,
npakTuyeckoe
3HayeHune, MeToAbI
2 Mopdonorus npakTuyeckoe 2 Kpyrnbiii cton

OCHOBHbIX Tpynn
MWKPOOPraHW3MOB K
CTPYKTYpPbl KNETKM

npokapmot
3 dunsnonormyeckune nekums 2 lMpoekTHas
0C06EHHOCTU pa3paboTka

MWKPOOpPraHn3moB B
YCNOBUAX UX

CyLLleCTBOBaHMA

4 BbigeneHne 4ncTobix npakTuyeckoe 2 CemuHap B
KYNbTYp a3p0OHbIX 1 [lManorosom
aHa3pOoOHbIX pexume
6akTepuii

5 PocT 1 passuTtue nekums 2 MNpe3eHTauns

MWUKPOOPraHn3MOoB Npu
PasHbIX PEXMMaX
BblpaLLBaHUs.

6 N3yueHne npakTuueckoe 2 CeMmuHap B
6UOXUMUNYECKNX [1anorosom
CBOWCTB PeXrMe
(caxaponuTUYecKnx u
NPOTEONTUYECKMNX)

Bbl€/IEeHHOW YncTOM
KYNbTYpbl

7 PocT nekums 2 Nekunsa-

MWUKpPOOPTraHn3MOB. BU3yasim3auus

O6pasoBaHune MK

MeTaboMTOB B

NPOU3BOACTBEHHbIX

YCNOBUSIX

WToro: 14 0 14

7. Y4e6HO-MeTOANYECKOE 06ecneyeHne caMoCTOATENNbHOW paboThl
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CamocToATeNbHaa paboTa CTYLEHTOB SBAAETCA OLHOW M3 BaXKHEMLWMX COCTaBASOLLUX
obpasoBaTenbHOro npouecca. OCHOBHbIM MPUHLMMAOM OpraHn3aunmm camocToATeNbHON paboThl
CTYAEHTOB $SBNSETCA KOMMNMEKCHbIA MOAX04, HanpaBfeHHbli Ha (OpPMUMpPOBaHUE HaBbIKOB
pPenpoAyKTUBHOW U TBOPYECKOW [OeATENbHOCTWM CTyfAeHTa B ayAuTOpUM, NpU BHEAYAUTOPHbIX
KOHTaKTax c npenogaBatefnem, Npu foMallHeli NOATOTOBKeE.

Bo Bpems nekunun CTyAeHTbl 4ONMXKHbI BECTU KOHCMEKTb!; hopma 3anucyu KOHCNEKTOB - MO
YCMOTPEHUIO KaXAOro CTyfleHTa, HO B HUX B 06A3aTeNbHOM MOpPAAKE [O/MKHbI  ObITh
3a(DMKCUPOBaHbI OCHOBHbIE NONOXEHUA (BbIBOAbI) IeKUUMW, NOrMKa A0Ka3aTeNbCTBa.

CamocToATenbHad paboTta CTYZeHTOB BO BHeaygUTOPHOE BpemMs HauyuHaeTca C
pefakTUpOBaHMA  KOHCMEKTOB  fieKuuid. 3atem cnefyetr UM3yyeHMe  PEKOMEHOBAHHOIA
npenofjaBaTeneM OCHOBHOW W AONOAHUTENbHOW NUTepaTypbl, KOTOpas, C OLHON CTOPOHBI,
MO3BOINT AONONHUTbL KOHCMEKTbI HOBbIMU CBEAEHUAMM, a C APYTON CTOPOHbI, ABAAETCA BaXHbIM
MOMEHTOM B NOATOTOBKe K 1a60paToOpHO - NPAKTUYECKOMY 3aHATUIO.

CTyAeHTbl  [LO/DKHbI  CBOEBPEMEHHO  BbIMOMHATL  BCe 3afaHWA, MpPeAsoXeHHble
npenofgasatenemM. PesynbTaTbl BbIMNOJIHEHHbLIX 3afjaHWii 4N CAMOCTOATENbHON paboThl
oopmMnATCA B nevyaTtHOM (B MWCK/HOUYUTENbHBLIX CNyyasx - pyKonucHom) Buge. B xoge
CEMecTpOBOiA pa6oThl CTy[leHTa  Yy4YUTbIBAKOTCH ero npakTuyeckme  paspaboTku,
cBUAeTeNnbCTBYOWME 06 yCNEWHOM OCBOEHUN AUCLUMNUHBI.

®opMbl CaMOCTOATENbHOI paboThl CTYLEHTOB:

a) cocTaBneHne pedepaTUBHbIX COOBLLEHWNA HA NPEANOXEHHbIE TEMbI;

6) noaroTtoBKa npeseHTauuin B Power Point;

B) MOATOTOBKA MWUCbMEHHbIX WM YCTHbIX BOMPOCOB W 3afaHWil ANA CaMOCTOATENbHOW
paboTbl (qoMallHWe 3afaHns);

r) KOHCNEeKTUpOBaHWe HEKOTOPbIX BOMPOCOB TeM, pas3flefioB, BbIHECEHHbIX Ha
caMocToATeNbHY0 paboTy;

L) yyacTue B JUCKYCCUAX.

7.1. MeToamn4yeckne peKoOMeHaaLmm no HanncaHuio peepaTos

1.Tema pethepata BblOUpaeTcs W3 COWUCKa, MNPEANOXKEHHOro npenojasaTtesieM, B
COOTBETCTBMM C TeMamu pabouyein mporpammbl N0 Kypcy «dU3M0N0rMs MUKPOOPraHU3MOB».
JonyckaeTtcs BbI6Op CBOOOAHOW TeMbl, HO N0 COF/1IaCOBaHUIO C MpenojaBaTenemM M B paMKax Tem
yu4ebHOro nfaHa no faHHoM gucuunanHe.

2.0na HanucaHusa pedepata CTYLEHTY He0O6XOAMMO 03HAKOMUTLCA, W3YUYUTb WU
npoaHanM3nMpoBaTb MO BblOpaHHON Teme CHeLManM3MpoBaHHYK nuTepaTypy, BK/Kuas
nepuogmnyeckme nyb6nukaumm B HKypHanax W rasetax, COOpPHWUKM cTaTeil, MOHorpaguu,
YUYEOHMKMN.

3.PethepaT po/mkKeH cofepxaTb MaH paboTbl, BKAOYAKOLWMWIA BBELEHUE, JIOTUYECKM
CBA3aHHbI MepeyeHb BOMPOCOB MO3BONAOLIMX PACKPbITh BbIOPAHHYO TeMY 1 COOPMYINPOBaTb
NoNy4YeHHble BbIBOAbI, 3aKN0UYEHNE, BUGAMOrpaPruyecKunii CNUCok.

4.06bEM peepaTa fOMKEH cocTaBnAaTb oT 18 go 30 cTpaHuUL MalWHOMUCHOrO TeKcTa.
Pa6oTa fo/mKHa 6biTb BbIMOJHEHA Ha 6enoii 6ymare cTaHgapTHoro nucta A4. TekCT [OMKeH
O6bITb OTnNeyaTaH Ha KOMMNbKOTepe B TeKCTOBOM pepaktope MicrosoftWord u oTBevatb
cnefyrouwmm TpeboBaHMAM: napaMeTpbl Nonel cTpaHuy AO/MKHbI 6bITh B Mpefenax: BepXHee U
HUXHee - no 20 MM, npaBoe - 10 MM, nesoe - 30 MM, wWpudT - TimesNewRomanCyr, pasmep
wpupTa - 14, MEXCTPOUHbIA WUHTepBas - MNONYTOPHbIA. JleHTa NPUHTEpPa - TOJIbKO YEPHOro
useTa. Hymepauus cTpaHul B pedepate J0/KHA ObiTb CKBO3HOW, HAYMHasA CO BTOPOI CTPaHULbI.
Homep npocTaBnseTcs apabCKuMu Ludpamu nocpefnHe CBEPXY KaXKAOW CTpaHuULbl.

5.Kaxablii NYHKT naaHa [JO/MKEH HauyuHaTbCH C HOBOW CTpaHULUbl. 3TO e npasuio
OTHOCUTCA K [PYrMM OCHOBHbIM CTPYKTYPHbIM 4acTaAM paboTbl: BBEAEHWIO, 3aK/IKOUYEHUIo,
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6nbnmorpauyeckoMy cnmucky. TekcToBas 4yaCcTb paboTbl HayMHaeTCs C BBEAEHUS, KOTOPOE He
CYMTAETCA CaMOCTOATE/NIbHbIM pa3fesiom, MO3TOMY He UMeeT MOPALKOBOro Homepa. BBepeHue
eCTb CTPYKTypHas 4acTb paboTbl, B KOTOPOW aprymMeHTUpyeTCcs BbIOOP KOHKPETHOMN TEMbI,
0603HavaeTca e€ aKTya/lbHOCTb, CTaBATCA LeNM M 3afjayu, KOTOpble Mpegnonaraetcs pPewunTb.
BeegeHne no 06bEMY MOXET 6bITb OT OAHOW A0 ABYX CTpaHuy. TekcToBas 4acTb paboTbl
3aBepluaeTcs 3ak/IlOYEHWEM, KOTOpPOe, KakK W BBeJEHMWEe He paccmaTpuBaeTca B KauyecTse
CamMOCTOATENIbHOrO pasfena U TOXe He UMeeT MOPAAKOBOro Homepa. 3aknoyeHne MOXET BbiTb
BbIMO/IHEHO B 00bEMe OT OfHON A0 ABYX CTPaHWUL, M COAEPXMUT OCHOBHbIE BbIBOAbI, K KOTOPbIM
NPULWEN CTyAEeHT NPU BbINONHEHUW pedepaTa.

6.6mbnmnorpaMuecknii CNMCOK COCTABNAETCA Ha OCHOBE MCTOYHWKOB, KOTOPblE ObInK
MPOCMOTPEHbI W M3y4YeHbl CTYAEHTOM NPV HanucaHuu pedepaTa. LaHHbI CAMCOK OTpaxkaeT
CamMOCTOATENIbHYI TBOPYECKYH paboTy CTyAeHTa, 4TO MNO3BOMSAET CYAWTb O CTENeHW ero
NoAroTOBKWM M yrny6neHnn B BblOpaHHYt TemMaTuky. YTob6bl n3bexxatb OWMOOK NpU onmMcaHumn
KakKoro-nmbo MCTOYHMKA, Heo6XO0AMMO TULAaTeNbHO CBEPWUTb €ro CO CBEAEHUAMMU, KOTOpble
coAep>XaTca B COOTBETCTBYHLWMX BbIMMCKaX M3 KaTanoros n 6ubnunorpagmyeckmx ykasaTensix.
Bca ucnonb3oBaHHas nuTepaTypa pasMeliaeTcs B Chefylowem rnopsagke: 3akKoHodaTeNlbHble
aKTbl, NOCTAHOBNEHWNSA, HOPMaTMBHbIE AOKYMEHTbI; BCA OCTajlibHad nuTepaTtypa B anaBUTHOM
nopsgke; UCTOYHUKU U3 ceTn VIHTepHerT.

TeMbl Npe3eHTaLNii:

1 ApanTtauus MMKpPOOPraHU3MOB K 3KCTPEMasbHbIM YCNIOBMUAM BHELLHER Cpejpbl.

2. OpraHuM3aumsa reHeTMYeckoro MaTepuana y 6aktepuii. CTabuNbHOCTb M W3MEHYMBOCTH
6aKTepnanbHOro reHoma.

3. PoCT ¥ nuTaHMe MMUKPOOPraHM3MOB.

4. XWMMWYECKWiA cocTaB, opraHm3anns n GyHKLWUM OCHOBHbLIX CTPYKTYp BakTepwuii.

5. AHTUMUKpPOOGHbIe BellecTBa BaKTepuid.

6. PasHooGpa3ue 1 cucTemMaTvkKa 6akKTepuil.

10. Perynauus metabonmama 6aKkTepnanbHOW KNEeTKMW.

11. Cuctema pecTpukuum n moancunkaumnmn 6aKkTepuit.

12. Accumunauma makpo- 1 MMKPO3JIEMEHTOB.

13. OKuUCcneHne HEOPFraHUYECKUX COEUHEHUA XeMONNTOTPO(aMK.

14. Ncnonb3oBaHue CONMHEYHOrO CBETa MPOKapuoTamu.

15. ®aKTOopbl BUPYNEHTHOCTU NATOTEHHbIX A/ Ye/I0BEKA U XXMBOTHbIX BaKTepwuii.

16. buoreoxmmuyeckas feaTe/IbHOCTb MUKPOOPraHM3MOB.

17. Ncnonb3oBaHMe MUKPOOPraHM3MOB B MeAMLMHE, CeNbCKOM XO03fMCTBE, NMPOMbILINEHHbIX
TEXHONOTUAX.

18. MukKpoopraHusmbl U OKpy>xarlliasa cpesa.

Tembl pepepaToOB:

1 Teoxumuyeckas  [eATeNbHOCTb  6GakTepuil,  xapakTepucTuka  OCHOBHbIX rpynn
MWKPOOPraHM3MOB MECTOPOXAEHUA MOME3HbIX NCKOMAeMbIX.

2. Mukpo6HOoe BbilenaunBaHme LBETHbIX PeAKUX U 6NaropofHbIX MeTannoB 13 pya.

3. MartemaTuyeckme MeTOAbl OLEHKW pe3ynbTaTOB MUKPOOWOMOTMYECKUX MWCCAef0BaHWA
(OCHOBHble  NOHATUA Teopuum BepoATHOCTeil. OnpefeneHne OCHOBHbIX  MOHATUIA,
NPUMEHSAOLWNXCA NPU CTAaTUCTUYECKOR 06paboTKe AaHHbIX. HaxoxgeHue [OBEPUTENbHbIX
nHTepsanoB. OLueHKa [OCTOBEPHOCTWM  pa3nuuuii - Mexgy ABYyMA  BblGOPOYHLIMU
COBOKYMHOCTAMMW).

4. TepMmogunbHble 6GakTepumn, wX Knaccupukaymsa, ¢GHU3MONOrMYeckne 0CO0BeHHOCTU U
NpaKTU4ecKoe UCMONb30BaHNE.
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NMMyHOXUMUYECKUEe ocoGeHHOCTU 6akTepuid. Pa3sHoobpa3ve MeTOLOB, OCHOBAHHbIX Ha
aHTUTEHHbIX CBOWCTBAX GaKTepuid.
Tunbl 6aKkTepnansHOW M3MEHUNBOCTM.
MOHATUS «NAaTOTEHHOCTb, BWPY/JEHTHOCTb U MapasuTuam». OOGMEeHHble 0COOGEHHOCTU U
NaToreHHOCTb GaKTepuia.
NMmobunnsoBaHHble (epMeHTbl 6akTepuil, cnocobbl MMMO6GMAM3aUMKM, NpaKTUYecKoe
MCNnonb30BaHue.
AHTUTEHHbIE 0COGEHHOCTN BaKTepuid.
Wcnonb3oBaHWe Ceponormyecknux MeTo4OB B AuddepeHumauun u  ngeHTUdUKaLmu
baKTepuia.
Me3ogunbHble, TepMOpUNbHbIE, MCUXPOPUNbHLIE U ranoPuibHble OakTepuun, UX
(hM3MoN0rmMyeckne 0COBEHHOCTHU.
ApxebakTepun, UX OTANUYUTENbHbIE CBOWCTBA B CPABHEHUN C 3yOaKTepUsMu.

KOHTpOoAbHbIe BONPOCKLI Angd CamMOCTOATENbHON OLEeHKN Ka4yecTBa OCBOEHNA ANCLUNNINHBI

1

13.
14.

15.
16.
17.

18.
19.
20.
21.

22.
23.

24,

MpegmeT husnonornu 6akTepuii. OCHOBHbIE HaNpaB/IEHUS UCCef0BaHUIA, CBS3b C APYTUMU
HayKaMu, MeTOAbl UCCNef0BaHNIA, JOCTUXEHNS.

HekoTopble MeTOL0IOTMYEeCKME 0COBEHHOCTM pa3BuTua usnonorum 6aktepuin B X X1 Beke.
MepcneKTUBLI pa3BUTHS.

[onacTtepoBckuii nepnof pasBnuTnsa Mmkpooumonorum. OCHOBONONOXHUK (Hh1U3M0N0T0-
6MOXMMNYECKOro HanpaBaeHns B MMKpo6uonornuun. Belgatowmecs nccnefosaTeniv 3Toro
HanpasneHusa (MX BKag).

JBonouNsa 6aKTepUin (C TOUKN 3PEHNS UX KOHCTPYKTMBHOTO N 3HEPTETUYECKOTO 0OMEHA).
Hymepuueckas TaKCOHOMUS GaKTepWIi.

eHocucTemaTuKa 6akTepuii.

PocT. Pa3BuTue 1 pasMHOXeHWe GaKTepWii.

PocT 0cobu M KynbTypbl, U3MEPEHUE UX POCTA.

YuncTble KYNbTYpPbl U UX 3HAYEHWE.

Mepuognueckas KynbTypa: NoHATMe, hasbl pocTa.

Bpems reHepauum, ero BblYUCIEHME.

CkopocTu pocTta: Banosas (abcontoTHas), yaenoHasa (OTHOCUTENbHAA) - MOHATUSA,
BblUMC/IEHME.

MpoToyYHOe (HeMpepbIBHOE) Ky/bTUBUPOBaHME - 06 Me CBEEHNSA, CYLWHOCTb NPUHLMUNA.
XemocTaTt: npuHuun mMeTofa, NpMMepbl MaTeMaTuyecKoro MoAeMpoBaHus
(MaTeMaTuMyeckne MOLEeNN KOHLEeHTpaLun NMMUTUPYIOLLEro pocT cybcTparta u
MHrMbupylowero metabonura).

TypbugocTar: NpMHUUN MeToAa, aBTOPbl, B KaKMX NpoLeccax MOXHO UCNO/b30BaTh.
pH-cTaT 1 okcucTart: CyLWHOCTb METOA0B, UX XapakTepucTuka.

TexHuyeckoe oopMIeHMe NPOLECCOB POCTAa MUKPOOPraHU3MOB Ha NPOTOKe. BO3MOXHOCTU
MPOTOYHON KYNbTYphI.

Oco6eHHOCTN (PEPMEHTOB MUKPOOPraHN3MOB.

MpoAyLeHTbl MUKPOOHBLIX (DEPMEHTOB, MX MPAKTUYECKOE UCMOMb30BaHME.

depMeHTHI YI1eBOLHOT0 06MeHa: (hyHKLUMA, NPOAYLEHThI, MPaKTUUYeCKOe UCNOb30BaHME.
LinTasbl, NEKTNHa3bl, MPOTEONMTUYECKNE PEPMEHTbI MUKPOOGHOTO MPOUNCXOXKAEHUSA:
YHKLMSA, NPpUMeHeHMe.

JNlunasa, acnaparvHasa, HyK/aeasbl, FIIOKOOKCMa3a, KaTanasa: PyHKUUM, NCNONb30BaHNE.
Wcnonb3oBaHWe MUKPOOHBLIX (hepMEHTOB B BUAE CMeCei, a TaKXXe B KauyecTBe
NeKapCTBEHHbIX NpenapaTos.

Cenekynss MMKpOOPraHU3MoB-NPoOaYLEHTOB (hepMEHTOB.

10



HayKuW U1 BbicLLEro obpasoBaHus P®

25.

26.

27.

28.

29.

30.
31.
32.
33.

34.
35.

36.

37.

38.

39.
40.

41.
42.

43.
44.
45.
46.

47.

48.
49.
50.
51.
52.
53.
54.

CNCTEMA MEHEIXXMEHTA KAYECTBA
YnpaBneHue JOKYMEHTUPOBaHHON MH(opmaLmeii 7.5.3
KoHTekcT opraHusauum 4. Obecneuyenue 7. (MepcoHan

MuHuncTepcTBO 7_1_23

CrtpaHuua 11 n3 21

®rBOY BO «COTY» Bnageneu, npouecca 7.5.3: OTaen 4OKyMeHToo60poTa

Bug gokymeHTa: [MonoxeHve no feaTefiHOCTU

MonoxeHwue o paspaboTke u peannsauyun OrNOM Cory
MpoMblIlWIEHHAA TEXHONOTUA MNONYyYeHUA (PepMeHTOB: NUTaTe/lbHble Cpefbl, UCNONb3YEMble
AN KYNbTUBUPOBAHWA PEPMEHTOB, METO/bl BblpalMBaHUA NPOAYLLEHTOB B YCN0BUAX
npoun3BOACTBA.
MapameTpbl, HYXAalOLWNECHS B KOHTPOE U perynaumMmn B npoLecce Nnpou3BoAcTBa
(hepmeHTOB. oflyyeHe HEOUNLLEHHbIX (PEPMEHTHbIX NMPenapaTos.
MonyuyeHune cmponoB (CryweHne KyabTypasbHON XNAKOCTK), CNOCO6bI KOHLEHTPUPOBAHMNS
(hepMeHTHOro pacTBopa, BbiCYLIMBAHWE U XpaHeHMe. TTolydyeHe BbICOKOOUMLL EHHbIX
(hepMeHTOB.
NMmo6Unn3oBaHHble PEepMEHTLI (Ha NpUMepPe MCNOMb30BaAHUSA UMMOGUIN30BAHHOM
NEHULUNNNHAMUAASBI): XUMU3M KaTaim3mpyemoro npowecca, npemMmyllecTsa
MCMO/b30BaHUA UMMOBUIN30BAHHOTO (DepPMEHTa.
MpumeHeHUe UMMOGUAN30BaHHbLIX alnnas, acnapTasbl. [NHOKO30M30Mepasbl, TUPO3UHA3LI.
MepcnekTUBbLI MCNONL30BAHUA UMMOOUIN30BAHHbLIX (PEPMEHTOB.
deHOTUNNYECKAA N3MEHUYNBOCTb HaKTEpPUiA.
MyTaunoHHas n KOM6UHATUBHAA U3MEHUYMBOCTbL. PO/b NnasMuj B U3MEHUYMBOCTU HaKTepuii.
MOHATUSA «MapasuTU3M», «NaTOTEHHOCTb» U «BUPYNEHTHOCTb». ®aKTOPbl NAaTOrEHHOCTMU.
XMUMUYECKNA cOCTaB U CTPYKTYypHas opraHu3sauusa MmembpaHHoOro annaparay
rpamnofioKUTENbHbLIX U FPpamMoTpULaTebHbIX 6aKTepPUA.
PyYHKLMOHANIbHbIE 0COBEHHOCTN MEMOPAHHBLIX CTPYKTYp 6aKTepuii.
Mukpo6HOoe HaceneHue (6aKTepuy MECTOPOXKAEHWNA LUBETHbIX, PeAKUX 1 61aropofHbIX
MeTannos).
Ponb MUKpOOPraHM3MoB B pacTBOPEHMM 30/10Ta. UTO M3BECTHO O MeXaHM3Me NpoLeccos,
OCYLLEeCTBSAIEMbIX MUKPOOPraHM3Mamu.
MukpoopraHuamsbl (Kakue), obnagatouime cnoco6HOCTbIO yCcBanBaTb TAXENble MeTanbl,
MexaHM3M npouecca, NpakTUYeCKoe 3Ha4YeHune.
Knaccugpunkaynsa 6aktepunini B 3aBUCUMOCTM OT OTHOLLEHWA K TeMnepaType. Knaccugpukauyus
TepMOUAbHbIX GaKTEPUIA.
Ocob6eHHOCTM TepMOUNbHbIX 6aKTepuit (MOeKYNAPHbIA acnekT).
OCHOBHble MOHATUA TEOPUUN BEPOATHOCTEW (COObLITUA, BEPOATHOCTb, YPOBHb BEPOATHOCTH,
YPOBEHb 3HAYMMOCTU, BapuaHTa, cpefHee apumeTnyecKoe, KBagpaTtuyHble OLWNOKY).
HaxoxaeHvne LOBEpUTE/IbHbIX MHTEPBAOB.
AHTUTEHbl 6aKTepUil - UMMYHOIOTMYecKasa oLeHKa (NONHOLEHHbIE, ranTeHbl,
cneynduyHoCTb, pasHoobpasune).
MeToabl ngeHTUMKayumn 6akTepuii, 0OCHOBaHHble Ha aHTUTEHHbIX CBOMNCTBAX.
B3aVMOOTHOLWEHNA: OPraHU3M-X03A1H - NapasuT; UMMYHHble 0COBEHHOCTM YeNoBeKa.
TOKCUHbI 6aKTepuil, X NpUpoabl, NoKanu3launs, knaccuukayus. 3HaveHue.
P akTopbl OKpYXatloLwein cpeabl 1 peakyns MUKPOOPraHW3MOB Ha BO3AENCTBUSA 3TUX
(haKTOPOB.
MexaHW3M MepeHOoca PacTBOPEHHbIX BELLECTB Yepe3 KNeTOUHYH CTeHKY U
umTonaasmMaTuyeckyto MemopaHy.
A3pobHoe 1 aHa3apobHOe AblXaHue.
MonyyeHune 3HEPrnm 3a cHeT HEOPraHMYeCKUX BELLECTB M 3a CUET BUAMMOTIO CBeTa.
BMOCWMHTE3 HYKNENHOBbLIX KUCNOT U BENKOB.
Perynauus geictens GepMeHTOB.
BocnpounsBefeHune agepHbIX cybcTaHLUin n pubocom.
Pennunkauunsa KNeToO4YHON CTEHKH.
NlnsoreHns, ee npakTUUYeCcKoe 3Ha4YeHune.
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8. OLI,eHO‘—IHbIe cpeanctea ANd TeKyWwero KOHTpoaa ycnesaemocTu, py6€)KHOI7I
atrectaumnm n I'IpOMG)KyTOHHOVI atTectaunm no nToram oCcBoeHMA aoUCLNNANHBI

HanmeHoBaHue BbisiBNeHHbIE OTmeTKa
nokasatens HefoCcTaTku 1
3amMeYaHus

I. KAUECTBO VICC/IEAOBATE/IbCKOW PABOThI (PEDEPATA, MPOEKTA)
1. CooTBeTCTBME COAEpPXKaHUS paboThl 3a4aHuNI0

2. [pamMOTHOCTb U3/I0XEHMS U KA4eCTBO O(hOpPMIIEHUA
paboThbl

3. CamoCTOATEe/IbHOCTb BbIMOJIHEHUSA PaboThl, rny6uHa
npopaboTkn mMaTepuana, NCMofib30BaHNe PEKOMEH/0BaHHO
1 CNPaBOYHOI NMTepaTypbl

4. O60CHOBaHHOCTL U 10KAa3aTe/IbHOCTb BbIBOLOB

O6was oueHkKa 3a BblNoaHeHne VP

Il. KAYECTBO AOKNALA

1. CooTBeTCTBME COAepXaHUA LOKaAa COLepXKaHNIo
paboThbl

2. BblfjenieHne 0CHOBHOM MbICY PaboThbl

3. KauecTBo n3noxeHna marepmnana

O6LWas oueHKa 3a Aoknag

I1l. OTBETbI HA AOMNONHWTEJIbHbLIE BOMPOCHI MO COAEPXAHWIO PABOThI
Bonpoc 1

Bonpoc 2

Bonpoc 3

OObLLasn oLeHKa 3a 0TBeTbl Ha BOMPOCh!

NTOMOBAA OLEHKA 3A 3ALLNTY

8.2. KpuTepun oueHMBaHNS Npe3eHTaunu:

Ha3saHwne OueHvBaeMble napameTpbl Bannsl
KpUTepns (1-3)
Tema CooTBeTCTBME TeMbI NMporpaMmMe y4ebHOro npesmeTa, pasjgena

npeseHTaLum

CopfepxaHue [JocToBepHas nHpopmaums 06 NCTOPUYECKMX CNPaBKax 1 TEKYLLUX

cobbITMAX Bce 3aKoueHns NoOATBEPXK/AeHbI JOCTOBEPHbLIMM
MCTOYHUKAMM HA3bIK U3N0XEHNS MaTepuana NOHATEH ayAMTopUm
AKTYanbHOCTb, TOYHOCTb M NONE3HOCTb COAEPXKaHMS

Mop6op pathmyeckne nanocTpaLmm na npeseHtauumn CtatucTnka
NHpopMaumm ans  Auarpammbl U rpadivku Pecypcbl HTepHeT Mpumepbl CpaBHeHMS
co3gaHusa LUnTaTtel n 1.4,

npeseHTaLmm

Mogava TemaTuyeckas nocnegosarefibHOCTb CTPYKTYpa no npuHumnny
marepuana «rnpobnema-peLeHme»

npeseHTaLmm

Nornkan OT BCTYNNEHNS K OCHOBHOW YacTu . OT 0AHOIN OCHOBHOW naen (4acTn)
nepexojbl BO K apyroii . OT ogHOro cnaiija K 4pyromy unepccbiiku

Bpems npoekTa -

npeseHTaLmm

3aknouyeHmne FApKoe BbICKa3blBaHUE - Nepexos K 3akntoyeHunto NoBTopeHne

OCHOBHbIX Liefeli 1 3afa4 BbICTYNNeHns BoiBogbl KopoTkoe u
3anoMmHaloLLeecs BbICKa3blBaHWe B KOHLLE
IRV LWpndT (untaemoctb) KoppeKTHO nu BbiGpaH LBeT (PoHa, WwpmngTa,
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npeseHTaLmm 3aro/fI0BKOB) 3/1eMeHTbl aHUMaLum

TexHn4yeckan "pammaTnkKa Hannumne own60K NpaBonMcaHMs 1 onevyaTok
yacTb

Cnmcok Hannune OcgopmeHne B COOTBETCTBMM CO CTaHAApTOM
NCMO/b30BaHHbIX

NCTOYHWKOB

Ot 27 6annos o 20 6annos - 5
Ot 19 6annos go 15 6annos - 4
Ot 14 6annos go 8 6annos - 3
Ot 7 6annos go 0 6annos - 2

8.3. OueHMBaHMe OTBeTa CTYfJeHTa Ha 3K3aMeHe (3auyeTe)
XapaKTepucTuKa 0TBeTa

[aH NonHbIi, pa3BepHYTbIA OTBET Ha NOCTAB/IEHHbIV BOMPOC, NOKa3aHa COBOKYMHOCTb
0CO3HaHHbIX 3HaHWIA 06 06beKTe, NPosABAAIOLLAsACA B CBOOOLHOM ONepupoBaHMm
MOHATUAMMN, YMEHWUW BbIAENNTb CYLLECTBEHHbIE U HECYLLECTBEHHbIE €r0 NPU3HaKMK,
NMPUYNHHO-CNEACTBEHHbIE CBA3WU. 3HaHUe 06 06bEKTE AEMOHCTPMPYETCA Ha oHe
MOHMMaHWS ero B CUCTEME AaHHOW HayKM U MEXAUCLMMIMHAPHBIX cBA3eil. OTBET
(hopMyMpyeTcs B TEPMUHAX HAYKW, U3/IOXKEH IMTEPATYPHBLIM S3bIKOM, SIOTUYEH,
[oKasaTefieH, AeMOHCTPMPYeET aBTOPCKYI0 MO3ULMIO CTYAeHTa.

[laH nofHbIf, pa3BepHYThIA OTBET Ha NOCTaB/IEHHbIV BONPOC, NOKa3aHa COBOKYMHOCTb
0CO3HaHHbIX 3HaHWIA 06 06bEKTE, AOKA3aTeIbHO PACKPbITbl OCHOBHbLIE MOMIOXKEHUSA TEMbI; B
0TBETE MPOC/IEXMBAETCS YeTKas CTPYKTYpa, IOrnyeckas nocneAoBaTe/lbHOCTb,
oTpaXkaroLias CyWHOCTb paCKpbIBAEMbIX NOHATUIA, TEOPUIA, SBNEHWIA. 3HaHME 06 00bEKTE
LEMOHCTpUpYeTCa Ha POHE MOHUMAaHUA ero B CUCTEME JaHHON HayKu 1
MEXANCUUNANHAPHbIX CBS3eiA. OTBET U3/I0XEH NMTEPaTYPHbLIM 3bIKOM B TEPMUHAX HAYKM.
MoryT 6bITb JONYLIEHbI HEAOYEThbI B ONPEAEEHNN MOHATUIA, UCMIPAB/IEHHbIE CTYLEHTOM
CamoCTOATE/ILHO B NpoLiecce oTBeTa.

[JaH nonHbIA, pa3BepHyTbI/i OTBET HA MOCTAB/IEHHbIA BONPOC, NMOKa3aHO YMeHWeE BbIAENNTh
CYLLIECTBEHHbIE M HECYLLECTBEHHbIE NPU3HAKW, NPUYMHHO-CNEACTBEHHbIE cBA3U. OTBeT
YeTKO CTPYKTYPUPOBaH, NIOTUYEH, N3/IOXKEH B TEPMUHAX HayKn. OfHaKO AOMYLLEHbI
He3HauMTeNbHbIEe OLINOKN MW HEAOUETbI, NCNPAB/EHHbIE CTYAEHTOM C MOMOLLbHO
«HaBOASALLMX» BONPOCOB MpenojaBaTens.

[JaH nonHbIA, HO HeAOCTaTOUYHO MOC/ef0BaTe/bHbI/ OTBET Ha MOCTaB/IEHHbIA BOMPOC, HO
Mpy 3TOM NOKa3aHO YMEHUE BbIAENNTb CYLLECTBEHHbIE Y HECYLLECTBEHHbIE MPU3HAKK W
MPUYUHHO-CNEACTBEHHbIE CBA3U. OTBET IOFMYEH W U3M10XKEH B TEPMUHAX HayKu. MoryT
6bITb gonyLeHbl 1-2 oWwn6KN B ONpeLeNeHN OCHOBHBIX MOHATUIA, KOTOPbIE CTYAEHT
3aTpyHAETCS MCMPaBUTb CAMOCTOATE/IbHO.

[JlaH He0CTaTOYHO MOJHBIV M HEAOCTATOUHO Pa3BepPHYThI OTBET. Jlormka u
nocnefoBaTe/lbHOCTb U3MI0XKEHWS UMEIOT HapyLleHus. JonyLieHbl OlWKMOKN B PACKPbITUAM
MOHATUIA, ynoTpe6aeHun TepMrHOB. CTyAeHT He Cnoco6eH CaMOCTOATE/IbHO BbILEINTb
CYLLLECTBEHHbIE N HECYLLECTBEHHbIE NPU3HAKU U NPUYNHHO-CNeACTBEHHbIE CBA3N. CTyAeHT
MOXET KOHKPeTU3npoBaTh 0006LLEHHbIE 3HAHWS, fOKa3aB Ha MPUMepax X OCHOBHbIE
MOMI0XeHUS TONLKO C NOMOLLbLIO Npenogasatens. PeyeBoe opopmaeHue TpebyeT NOMpaBsok,
KOppeKLmu.

[laH HenosHbIA OTBET, IOTUKA N NOC/EA0BATENILHOCTb U3/TOXKEHUSA UMEIOT CYLLECTBEHHbIE
HapyLeHns. JonyLeHbl rpybblie oWnOKy Npu onpegeneHnm CyLLHOCTU packpbiBaeMbIX
MOHATUIA, TEOPUIA, ABNEHWNIA, BCNEACTBME HEMOHUMAHMWS CTYLEHTOM X CYLLECTBEHHbIX U
HeCYLLeCTBEHHbIX NPU3HAKOB U CBA3eld. B 0TBETE OTCYTCTBYIOT BbIBOAbLI. Y MEHUE PackpbiTh
KOHKpETHble NPosBAeHNS 0606LLEeHHbIX 3HAHWUIA He NoKa3aHo. PeueBoe oopmeHme
TpebyeT MOMNpaBoK, KOPPEKLUN.

CrtpaHnua 13 n3 21

6annbl

56-60

51-55

46-50

41-45

36-40

31-35
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[aH HenosnHbIli OTBET, NPeACTaBNAIOLLNIA COBOM pa3po3HEHHbIe 3HAHWA N0 TeMe BOMNpoca ¢
CYLLECTBEHHbIMM OLIMOKaMu B onpeaeneHusx. MpucyTcTBYIOT PparMeHTapHOCTb,

HENOrMYHOCTb U3NoXKeHMA. CTYAEHT He 0CO3HAET CBA3b JaHHOr0 MOHATUSA, Teopuu,

ABNEHNA C APYTUMUN 06BbEKTaMM AUCLMNAUHBI. OTCYTCTBYHOT BbIBOAbI, KOHKPETU3ALMS U 1-30
[0Ka3aTeNlbHOCTb U3N0XEHNSA. Peub HerpamoTHas. JonosHMTe bHbIE N YTOYHSIOWMEe

BOMPOCHI NpenofaBatens He NPUBOAAT K KOPPEKL MU 0TBETA CTYEHTa He TOMIbKO Ha

MOCTaB/EHHbI BOMPOC, HO W Ha ApYrve BOMPOCh! AUCLMM/INHBI.

He nonyyeHbl 0TBETbI N0 6a30BbIM BOMPOCAM AUCLAMMHBI. 0
KOHTponbHble paboThl:

BAPUNAHT 1

1. BO3HMKHOBEHME W pa3BuTMe MukKpobumonorum. OTKpbITUE MUKpoopraHuamos W. BaH

NeBeHrykom. J1. Tlactep - OCHOBOMOJIOXHUK MI/IKpOﬁI/IOI'IOFI/IVI. Pa3BnTnve OTEYEeCTBEHHOW
MI/IKpOﬁVIO]'IOFI/IVI. [CNnaBHble Hanpas/feHNA pasBUTUA COBpeMeHHeI7I MVIKpOﬁVIOI'IOFI/II/I.

2. MexaHu3Mbl, Bbl3blBaKOLME N3MEHEHWNE TEHETUYECKOW MHpopMaLunK.

3. AHaspo6bHoe gbixaHue, CyUHOCTb npouecca. 3HavyeHue B Mpupoge.

BAPNAHT?2

1. Mup mMuKpoopraHusmoB, obLine Npu3Hakn u pasHoobpasme. MonoxeHne MUKPOOPraHM3MOB B
npupoge. NMpPoKapnMOTHbIE N 3YKAPNOTHbIE MUKPOOPTaHW3Mbl, UX OCHOBHbIE Pa3nnyus.

2. A3po6Hoe  AblxaHue. OkucneHne  BbICOKOMOJIEKYNIAPHBIX U HU3KOMONEKYNAPHbIX
opraHM4Yeckux coeguHeHUn MUKpoopraHnamamMmu. NMosHoe U He NONHOE OKUC/IEHNE.

3. Ponb MUKpoOOpraHuM3MoOB B OXpaHe OKpyxawlLlieid cpefbl OT 3arpss3HeHuid. Mcnonb3oBaHue
MWUKPOOPraHNU3mMoB A1 OUMCTKU CTOYHBIX BOA.

BAPMAHT3

1 MpoKapuoTHble MUKpPOOpPraHusMbl. OJHOKNETOUHble 6GakTepuu, MOPGHONorusa, pasmepsbl.
MHoroknetouHble opmbl 6akTepuii. bakTepnanbHas knetka. CTpoeHue, cocTaB U PYHKUMU
KOMMOHEHTOB KNETKM.

2. MponuoHoBasa KucnoTta. XapakTepucTuka BO3OyAuTeneld NPONUOHOBOKWUCIOIO OpOXeHUS.
Ycnosma  KynbTUBMpoBaHUsA. OCHOBbl MPUMEHEHUA MNPOMMOHOBOKMCALIX 6OakTepuit B
cbipofenuun. MKcnonb3oBaHWe MNPONWOHOBOM KUCAOTbI W ee MPOU3BOAHLIX B MNULLEBOIA
NPOMbILLNEHHOCTU.

3. Mpon3BOACTBO KOPMOBbIX 6efKOBbIX NPOAYKTOB. [lpeumyuiecTBa noayyeHus 6enka
MUKPOGUMONOrNYECKUM NyTeM. [POXXKWM - WUCTOYHWK MOAYYEHUS KOPMOBbLIX 6eN1KOBbIX
NPOLYKTOB.

Cbipbe 4N MPOM3BOACTBA KOPMOBBLIX [APOXOKei. [lofyyeHMe KOPMOBOro 6enka Ha OCHOBE
Lennno3opaspyLaWwmnx MnuuenmanbHblX MUMKPOCKONUYECKUX TPUOOB 1 GaKTepuid.

BAPUAHT 4

1. PasMHOXeHUe n guddepeHynanuns baktepuini. OcobeHHOCTU 06pa3oBaHMA CTPOEHUS U COCTaBa
agocnop. OCHOBHble MPUHLMUMLI KNaccumKaLum npokapuor.

2. B3zauMoOTHOLWEHNE MUKPOOPraHM3MOB Mexay cob6oil. Cum6MO3 1 ero Tunbl. CUMOMOTUYECKNE
accoumaumMm  MUKPOOPraHM3MOB U UX 3HA4YeHWe. AHTaroHMsM U ero npakTuyeckoe
ncnonb3oBaHue.

3. HacnepgctBeHHble akToOpbl MUKpPOOPraHu3amMoB. MyTauuu. MeHeTuyeckas pekomouHayums.

BAPUMAHTS

1 JyKapuoTHble MWKPOOPraHuM3mMbl (MWKPOCKOMMYECKUE MULENNanbHble TPUGLI, APOXOKN.
Opoxokn. Mopdonornsi, 0COBEHHOCTU CTPOEHUSA APOXKXKEBON KneTku. Knaccudukauums
OPOXOKER, LKLl Pa3BUTUSA U CNOCOBLI Pa3MHOXEHUS APOXOKEN.

2. MacnsHaa kucnota. Mopdonorna wn  Gusnonornyeckne ocobeHHOCTH BO3byauTenei
MaclAHOKMNCNOro 6poxeHns. MNpoMblIWeHHOe NONYYeHWe MACNAHON KUCNOTHI.

3. MukpoopraHumsmMmbl BO3fyxa, BOAOEMOB, MOYBbI.
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BAPVAHT6

1. 3yKapnoTHble MUKPOOpPraHusmbl. [pubbl. OCOBEHHOCTU OGMONOrMYECKON oOpraHM3aLunm
MuuenuanbHblX rpubos. CTpoeHue TrpubHON KneTku. Linknbl pa3sButma ©  crnocobsl
pasMHOXeHunsa rpmbos. Knaccnmkaymsa n xapakTepucTuka.

2. MonouHokucoe 6poxeHme. XapakTepucTuka MOJIOYHOKMUCIbIX bakTepuia.
FomothepmeHTaTMBHbIE, TreTepoepmMesTaTMBHbIE MOJIOYHOKUCAbIE OakTepuu. Cobipbe AN4
NONYyYeHUss MONOYHOW KUCNOTbl. TexHonorusa npouecca. NMpumMmeHeHne MOJIOYHON KUCNOTHI.

3. ObpasoBaHMe  MWKpPOOPraHU3Mamu  JMMOHHOW,  (ymapoBOi, TFMHOKOHOBOW  KWUCAOT.
MpomMbIWNEeHHOEe MOJiyyeHWe NAUMOHHOW KUCAOTbl MPW  MOBEPXHOCTHOM W rNYyOUHHOM
KynbTUBUPOBaHUN. MpUMeHeHMe.

BAPVNAHT 7

1. HakonuTenbHble KYNbTYypbl MUKPOOPTraHM3MOB U NPUHLUN 3N1EKTUBHOCTU. YUCTble KYNbTYpbI,
3HavyeHue N MeToAbl NofyyvyeHUss. OCHOBHbIEe TUMbl MUTATEbHbIX CPe.

2. buocepa n pacnpocTpaHeHWe MUKPOOPraHNU3MOB, 3KOCUCTEMbI U 3KONOrMYeCcKMe HUWK. Ponb
MWUKPOOPraHU3MOB B KPYTOBOPOTE 3/IEMEHTOB B NpuUpoje.

3. Bupycbl. ®opMbl CylecTBOBaHUA, CTPYKTypa, OCOBEHHOCTM XWMUYECKOro cocTaBa M
penpoayKumsa. 3HaueHUe BUPYCOB B XXU3HWN YenoBeKa

BAPVAHTS8

1. Cnocobsl KY/NIbTUBUPOBaHUA MUKPOOPraHM3moB: NOBEPXHOCTHBIN, rNy6UHHbLIN,
nepuoauYecknid,  HenpepbiBHbIA.  3aKOHOMEPHOCTM  pocTa  4YUCTbIX  KynAbTyp  npwu
NepuoanyYeckoM  KynbTUBUPOBaHMU. 3HAYEeHME  HEenpepbiBHONO  Ky/JbTUBMPOBaHWUA B
TeXHU4YecKol Mukpobuonoruu.

2. YKcycHaa kucnota. ®Pu3nMonoro-6MoOXMMmnYeckne 0COOEHHOCTU YKCYCHOKUC/bIX 6GakTepum.
OKucneHne 1N NepeokucneHne aTUA0BOIO CNUPTA. Y CNOBUSA KYbTUBUPOBAHUA YKCYCHOKUCbBIX
bakTepuia.

3. Ponb MUKpOOPraHM3mMoB B OXpaHe OKpYy>KaloLlleid cpelbl OT 3arpsa3HeHus.

BAPVMAHT9

1. CnupTtoBoe OpoXeHue. XapakKTepucTUKa [APOXXKEA M XUMU3IM CNUPTOBOr0 OPOXEHMUS.
FnuuepnHoBas opma CNMPTOBOro 6poxeHns. ONTUManbHble YCN0BUSA CIMPTOBOIro GPOXEHNUS.
Cbipbe W OCHOBHble 3Tanbl MOMAy4YeHUs 3TaHona. MyTW YyCOBepLIEHCTBOBaHUA CNoco6oB
NONYyYeHUs CNUPTa B NPOMBbILLIEHHOCTH.

2. [eiicTBue abMOTUUECKUX PAKTOPOB HA MUKPOOTaHNIMBI.

3. KOHCTPYKTUBHbIE (6MOCUHTETUYECKME) U IHEPTETUYECKME NPOLECCHl U UX B3aUMOCBA3b.

BAPVAHT 10

1. OeicTBre BMOTMYECKUX (PAKTOPOB HA MUKPOOPraHU3MbI.

2. Mukpobuonormyeckoe MofiyyeHMe oOpraHuyeckmx pacrtsoputeneil. O6pasoBaHMe aLeToOHa U
6ytaHona. XuUMW3M 3TOro 6poXKeHUs. XapakTepucTuka OakTepuil BO3byauTenein 3Toro
6poXEHUS.

3. buocepa n pacnpocTpaHeHMe MUKPOOPraHN3MOB. 3KOCUCTEMbI 1 3KONOTMYeCcKne HUWN. Ponb
MWUKPOOPraHU3MOB B KPYrOBOPOTE 3/1EMEHTOB B NpuUpoje.

BAPVMAHT 11

1. 3HayeHMe OKUC/NTENIbHO-BOCCTAHOBUTENLHOIO NOTEHUMaNa cpeabl - A9 XU3HeLesATebHOCTH
MUKpPOOpPraHn3aMoB. 3HadeHue pH cpefbl. ANKOopuUbHbIE, HEUTPOPUNBHBIK U aunMLoPuUIbHbIE
MUKPOOPraH13Mbl.

2. MexaHn3m NOCTYNNEHNSA NUTATENIbHbIX BELWECTB B KNETKU MUKPOOPraHU3MOB.

3. MpoKapnoTHbIe 1 3yKapMOTHbIE MUKPOOPraHU3Mbl UX OCHOBHbIE pasnnyus.

BAPVAHT 12

1. [eiicTBUE aHTPOMOreHHbIX (PAKTOPOB Ha MUKPOOPraHU3Mbl.
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2. MoTpe6HOCTM  MMUKPOOPraHU3MoOB B MUTaTe/bHbIX  BeLiecTBax. Tunol nuTaHus
MUKPOOPraHM3MoB. MoTpebHOCTY B APYTrUX aneMeHTax, (hakTopbl pocTa.

3. dnemMeHTapHbIl coCTaB KeTOK MUKpoopraHu3amoB. CojepxxaHue BOAbl U ee (POPMbI.

BAPMAHT 13

1. Cnocobbl NUTaHWA: TrOMI030MHbIA, TFONOMUTHBLIA. MexaHW3M MPOHWKHOBEHUSA MNUTATENbHbIX
BELLECTB B K/eTKY.

2. Ponb MMKPOOPraHNM3mMoB B KPYroBOPOTE 3/1EMEHTOB B NPUpPO/e.

3. MpeBpalweHne opraHMYecKMX BeLLECTB, COAepXal,nx asorT.

BAPMNAHT 14

1. KynbTuBMpoBaHWe MWKPOOPraHnM3moB. T[1pUroToBAeHUE MNUTATENbHLIX Cpef W MeToAbl
cTepuan3aumu.

1. OTHOWeEHUE MWUKPOOPraHM3MOB K KUcaopofy: aspobbl U aHaspobbl (obnuraTHble,
(hakynbTaTUBHbIE), MUKPOAspodpubl.

2. bpoxeHune. Tunbl OPOXEHUA: MOMOYHOKUCNOE, MPONUOHOBOKUCIOE, MYpPaBbUHOKUCNOE,
MacnaHoKucnoe, aueTtoHo-0yTunoBoe, cnuptoBoe. OCHOBHbIE MNPOAYKTbl  Pas/IMUHbIX
O6POXEHUIA.

BAPMAHT 15

1. AHTUMUKpPOOGHbIe BellecTBa, XxapakTep uX AelcTBusA. CneunanbHOCTb WM MEXaHM3M  UX
pelicteusa.  lMpuMeHeHMe aHTUMWKPOOHbIX  BeWecTB. BaxHelillne KOHCepBUpYHOLLKE,
fe3VHULUpyoLWmne N CTepunm3ytolline cpescTBa.

2. HacnefcTBeHHble (aKTOpbl MWKPOOPraHM3moB. MexaHW3Mbl, Bbi3blBalOWMNE W3MEHEHMWE
reHeTUYeckol nHpopmaLmu. MyTayum.

3. DHepreTuyeckune npouecchbl. Cnocobbl NONYUYEHUSA IHEPTUU MUKPOOPraHU3Mamu. XeMOCUHTES.
DOTOCUHTES.

BAPMAHT 16

1. MuUKpoOOGMONOTrMYEeCKUIA CUHTE3 aMUHOKWUCAOT W ero npeumyectso. OCHOBHble MPOAYKTHI
aMUHOKMCNOT. Cbipbe W MOJIy4eHUe rNyTaMWUHOBON KUCNOTbl. [IpuUMeHeHWe TAyTaHWHOBOIA
KUCNOTbl B MeAMLUHE N NULLEBOM MPOMBbILLIEHHOCTH.

2. AHaspobHoe gbixaHue. CyuHOCTb npouecca.

3. UncTble KynbTypbl, WX 3HayeHue. MeToAbl MOAYyYeHUS. 3aKOHOMEPHOCTM pOCTa YMUCTbIX
KYNbTyp Npu Nepnuogmyeckom KynbTUBUPOBaHUN.

BAPUWAHT 17
1. POCT MMKPOOPraHM3MOB B 3aBMCUMOCTU OT TeMnepaTypbl. KopananbHbie TOUKU. TTCUXPOHWbI,
Me30(nnbl,  TepMOodpuabl.  TepMOYCTOMYMBOCTb  BeretaTMBHbIX  KAETOK M crop

MWKPOOPraHn3moB. cnonb30BaHWe BbICOKMX TEMMepPaTyp npu cTepunmsaymm.

2. OBuxeHne OGakTepuii. Pa3mHoxeHue un guddepeHunayna OGaktepuin. OCO6EHHOCTM
o6pa3oBaHuA, CTPOEHMA 1 COCTaB IHAOCMOP.

3. Ncnonb3oBaHne aHeprum ceeTa (hoTocuMHTe3). doToTpothHble 6GakTepun. OCO6EHHOCTK
(hOTOCMHTE3a Y MUKPOOPraHU3MOB.

BAPMAHT 18

1. HacneactBeHHble ®aKToOpbl MUKPOOPraHM3MoB. MyTauumn. FeHeThyeckas pekoMouHauus.

2. MunKpo61Monornyecknin CMHTe3 BUTAMUHOB (COCTOSIHME W MepPCrneKTMUBbLI pa3BuTus). MonydeHue
KpuUcTaninyeckoro npenapara ButammHa B12 ¢ noMmow b0 NPONMOHOBOKUCbIX BaKTepuid.

3. Opoxokn.  Mopdgonorua  gpoxxkein. OCOOBEHHOCTU  CTPOEHUS  APOXXKEBOW  KNETKW.
XapaKTepucTuka LPOXXKelh, UMeKLWUX NPOMbILWIEHHOe 3HaUYeHUe. PasMHOXeHMe SPOXOKENA.

BAPMAHT 19

1 Mwup MukpoopraHusmoB. OO6UWMe nNpu3HaKM ©n pasHoobpasme. T[lonoXKeHne B NPUPOAE.
MpoKapnoTHbIe, 3YKApPNUOTHbIEe MUKPOOPraHW3Mbl, MX OCHOBHbIE pa3nyug.
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2. Mnkpo61onornyecknin cMHTe3 aHTUOMOTUKOB. MoHATUE 06 aHTUOMOTUKAX, UX BUonoruyeckas
ponb. BaxkHelwe NpogyLeHTbl aHTUONOTUKOB.
3. 3HaueHMe MUKPOOGUONOTMYECKOTO W CaHUTAPHO-TMTMEHUYECKOrOo KOHTPONA B MULLEBbLIX

npon3BOACTBAX. CaHuTapHO-NnoKasaTe/bHble MUKPOOPTraHU3Mbl. MatoreHHble
MUKPOOPraHu3mbl. MuuieBble MHBEKLUN N NULLEBbIE OTPaBNEHNS.

BAPMAHT 20

1. OCHOBbl ~ MWKPOGMONOTMYECKOro  KOHTpona.  WHdekums B MUKPOOGMONOrMYECKMUX

NPoOu3BOACTBAX. WICTOYHMKM MHPeKyUn. 3HayeHne MUKPOOMONOrMYECKOr0 KOHTPONS.
OCHOBHbIE MPUHLUNbI MUKPOOBMOIOTMYECKOTO KOHTPONS.

2. Mpoun3BOACTBO XNe60oNeKapHbIX APOXOKe. XapaKTePUCTUKN MPOMBbILINEHHbIX pacc APOXOKeN.
MpeccoBaHHbIE, XNAKUE U CyXUne APOXOKN. Cbipbe N TEXHONOTUS MOAYUYEHUS.

3. YKcycHass kucnota. ®un3Monoro-6MoXxmMmmyeckne 0COBEHHOCTUM YKCYCHOKUC/bIX 6aKTepuii.
OKucneHne U NepeoKncieHne aTUI0BOTO CAMPTA. Y CNOBUA KYbTUBUPOBAHUSA YKCYCHOKMNCbIX
bakTepuii.

Bonpochkl K 3K3amMeHY No gucuuniunHe: «®M3M0a0rmMs MUKPOOPraHM3MoB»

1 Mpegmet dusmonorum baktepuii. OCHOBHbIE HanpaBfeHUs UCC/iefOBaHUIA, CBA3b C APYTUMU
HayKamu, MeTobl UCCnefoBaHUl, JOCTUXEHUS.

2. TMpuHumunbl kKnaccuukauum OakTepuin. XapakKTepucTuka OTAENbHbIX TaKCOHOMWYECKUX
rpynn 6akTepuii.

3. HekoTopble meTofoN0rnyYeckne oco6eHHOCTN pa3BuTusa Gusnonorun 6aktepuii B XXI Beke.
MepcneKTUBbLI pa3BUTUA.

4. Mopdonorusa, cTpoeHue, pa3Butue, KnaccnugpukaLns 6akTepuii.

Oco6eHHOCTM (hepMEHTOB MUKPOOPraH1M3MOoB.

6. [JonacTepoBCKWM nepuofd pasBuTUA  MUKpo6Monorum. OCHOBOMOMOXHUK (PU3MONOTO-
6MOXMMMNYECKOTO HanpaBfieHUs B MUKpobuonoruu. Belgatolwmecsa wuccnegoBaTeny 3Toro
Hanpas/ieHWa U UX BKNag

7. MyTauum u uX BO3HMKHOBeHMe. CrMOHTaHHble MyTauuu. WHAYUMPOBaHHbIe MyTaLum.
MpakTuyeckoe MWCNONb30BaHWE [AOCTUXEHUW TEHeTUKM MUKPOOPraHW3MOB U TreHHas
WHXXeHepus B MUKpoGUonoruu.

8. TpomblwieHHads TEXHONOMMSA NONYyYeHUs (DepMeHTOB: NUTaTefibHble Cpefbl, UCMNONb3yeMble
ONS  KYNbTUBUPOBAHMA (EPMEHTOB, MeTOAbl BblpallMBaHUA MNPOAYLEHTOB B YCN0BUAX
npon3BOACTBA.

9. ®arun. bakTtepuodaru. Ponb aroB B NULLEBON NPOMbILLAEHHOCTH.

10. DHepreTnyecknin obmeH. Buabl aHeprum, ncnonb3yemble MUKPOOPraHU3Mamu.

11. HacneacTBeHHble (haKTOpbl MMWKPOOpPraHM3mMoB. MexaHW3Mbl, BbI3blBalOLlMEe WN3IMEHEHUE
reHeTUYecKom MHpopmauum.

12. JHepreTuyecknin obmeH. Buabl aHeprum, ncnonb3yemble MUKPOOPraHU3Mamu.

13. CnuptoBoe O6poxeHue. O6pa3oBaHMe I3TUAOBOIO cnupta Apoxokamu. [MpakTuyeckoe
MCMOMb30BaHue CAUPTOBOro 6POXeEHMUS.

14, MyTaunmoHHasa U KOMBUHATUBHAA U3MEHUYMBOCTb. PONb NnasMuj B U3MEHUYNBOCTU HGaKTepuii.

15. TlpoucxoxpeHue, pacnpocTpaHeHWe BUPYCOB B NMPUPOAE U UX 3HAYEHME.

16. A3pobHoe abixaHue. HenonHoe okucneHune. bpoxeHue.

17. MpoayueHTbl MUKPOOHBLIX PEPMEHTOB, UX MPaKTUYECKOe NCNOb30BaHUeE.

18. OTHOWeEHMEe MUKPOOPraHM3MOB K MOJSIEKY/IAPHOMY KuUCopody: aspobbl U aHa3pobsbl
(o6nuraTHble U hakynbTaTUBHbIE).

19. MonoyHokucnoe 6GpoxeHWe. XapaKTepuUCcTUKa MOSOYHOKUCALIX OakTepuid. Mcnonb3oBaHue
MONOYHOKNCNOT0 6POXEHUSA B NULLEBOWA MPOMbILLISIEHHOCTHU.

20. ®eHOTUNUYECKAA U3MEHUYMBOCTbL HaKTEPUIA.

o
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Bug gokymeHTa: [MonoxeHve no feaTefiHOCTU

MonoxeHwue o paspaboTke u peannsauyun OrNOM Cory
PoCT 1 pa3MHOXeHUe BakTepuin. ®a3bl pasMHOXEHUS.
O6pasoBaHue YKCYCHOIA KUCNOTHI. ®dun3nonoro-6noxnMmnyeckme 0cobeHHOCTH
YKCYCHOKMCbIX 6aKTepuia.
CTpyKTypa ¥ XUMWYECKWA cocTaB OakTepmanbHOl KeTKU. OCOBEHHOCTM CTPOEHUs
rpamoTpuuaTenbHbIX U FPaMnoNoXUTeNbHbIX 6aKTepUi.
M CTOYHUKN 3HEPTUM Yy MUKPOOPraHnM3aMoB. Cnocobbl cuHTe3a AT® y MUKPOOPraHn3moB.
MyTn katabonmama TreKCO3 y  MWUKpoopraHuamoB (rAMKONM3, MeHTo30(hochaTHbIN
OKWUCANTENbHbIA NYTb, NyTb 3HTHepa-AynopoBa).
HuTtpuduumpyrowmne baktepuun. Mpouecc HUTPUGUKALUN U ero posib B KPYroBopoTe a3oTa B
npupoge.
MeToabl BbleNeHUA YACTLIX KY/bTYP aspobHbIX GaKTepuii.
MponnoHoBOKMCNOE  GpoXeHMe.  XapaKTepPUCTUKUM  NPOMUOHOBOKUCALIX  BakTepuid.
MpakTnyeckoe NCNONb30BAHWE NPOMMUOHOBOKUCIOI0 BpOXEHUS.
BpoXxaeHHbI U NPUOBGPETEHHbIN UMMYHUTET. AHTUTEeNA. IMMYHHBbIN OTBeT.
Ponb aHTUTEN B UMMYHHOM OTBETE. AHTUTEHbI.
Buabl u hopmbl agantayuun 6akTepuid.
CuHTe3 monekyn AT® B fbIXaTeNbHOW Lenn 'y 6aKTePUid N APOXIKEN.
MexaHusmbl ukcaynm CO2 y MUKPOOpPraHM3moB. AcCCMMUAAUMA AMOKCMAA yrnepoja
reTepoTPOPHLIMU MUKPOOPraHU3Mamu.
MurMeHTbl (OTOCUMHTE3MpPYOWNX 6GakTepuit. CTpoeHWe (OTOCMHTETUMYECKOro amnnapaTa y
bakTepuin.
Llmkn Tpnkap6OHOBbLIX KUC/OT.
MuTaTenbHble cpefbl U UX Knaccuukayms.
BrocnHTeTMUYeckue (KOHCTPYKTUBHbIE) npoueccbl. OCHOBHbIE MOHOMEpPbl KOHCTPYKTUBHOIO
o6meHa 1 NyTu nx obpasoBaHus.
HutpaTHoe  AblXaHue. Buonornueckue CBONCTBA, pacnpocTpaHeHue n ponb
LeHNTPUOULMPYIOLWNX 6aKTepUin B Npupoae.
CynbthaTHOe pAblxaHue. buonoruyeckue CcBONCTBA, pacrnpocTpaHeHUe U  3Ha4YeHue
CynbhaTBOCCTaHABAMBAKOWNX BaKTepUid.
MeToAbl MUKPOCKONUYECKOT0 UccnefoBaHna MUKPOOPraHU3mMOoB.
KapboHaTHoe AbixaHuWe. bBuonornyeckme CBOWCTBa, 3KOMOrUA U ponb B Npupoje
MeTaHOreHHbIX BaKTepuid.
depMeHTbl 6akTepuid. Mcnonb3oBaHue (MepMeHTATUBHON aKTUBHOCTU 6GakTepuih npu ux
NAEeHTUNKALMWN.
MeTofbl KyNbTUBMPOBAHWUA aHa3pobOoB.
MacnsaHoKucnoe 6poxXeHne N aLeToOHO-0YTUN0BOE GPOXEHME.

9. Y4yebHO-METOAMYECKOE N MHOpPMALMOHHOE 0becneveHmne
avcunnanHel (mogyna)

a) OCHOBHaf nNuTepaTypa:

1

Mpo3opkuHa H.B. OCHOBLI MUKPOGUONOTUK, BUPYCONOTUN U UMMYHONOTMK: yyeb. nocobue /
H.B. MNpo3opkuHa, /1. A. PybawkunHa. - 8-e n3g., crtep. Poctos H/[.: ®eHukc, 2013. 378 c.
Mukpo6uonorus :yue6. nocobue / P. I'. FocmaHoB [u gp.]. - CM6. :JlaHb, 2011. 496 ¢
3Bepe B.B., Mukpob6uonorus, BUPYyCONOTrns: PYKOBOACTBO K MPAKTMUYECKUM 3aHATUAM
yyeb6. lMocobue 3Bepe B.B. [u ap.]; nog pea. B.B. 3BepeBa, M.H. BoitueHko - M. :
F90TAP-Meguna, 2017. - 360 c. - ISBN 978-5-9704-4006-3 - TeKCT : 3/1eKTPOHHbIN // 9BC
«KOHCYNbTaHT CTyfeHTa» : [caliT]. - URL
http://www .studentlibrary.ru/book/ISBN9785970440063.htm|
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3axapuyk u gp.M.: N3gatenbCKuid LeHTp «Akagemus», 2005.
Xapukosa .. Mwukpobuonormsa nNpoLoBONbCTBEHHLIX TOBapOB.
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MonoxeHwue o paspaboTke u peannsauyun OrNOM Cory
6) LonoNHMUTeNbHaa NuTepatypa:
bendacosa H.J1. Mukpobuonorusa / H.A. bendacosa. MH.: BI'TY, 2005.
Hetpycos A.W. MpakTukym no mukpobuonorum / A.N. Hetpycos, M.A. Eroposa, J1.M.

yuyebHUK. 3-e nsg., ctep. M.: Akagemusa, 2008. 304c.
CospemMeHHass MUKpo6uonorua. MpokapuoTel: B 2-x Tomax / Mopg pes. W. Newnrnepa, T.
Opesca, I'. Wnerena. M.: Mup, 2005.

B) NporpammHoe obecneyeHne n MIHTepHeT -pecypchbl

CaH nTapuna n rurmneHa.

A NeKTPOHHbIE pecypchl, o6ecneynBar e peannsaynio o6pasoBaTebHblX
nporpamm Pr60Y BO «CeBepo-OCETUHCKUIA rocyfapCTBEHHbI YHUBEPCUTET UMEHMU
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«HOpaiiT» orpaHu
UeHo
PekoMmeHAyeMble NHTEpHET-agpeca:
L Wikipedia http://ru.wikipedia.org/wiki/Mukpo6uonorus
2. Mcnonb3yetcd YHUBEPCUTETCKUIMA nNopTan [AUCTAHUUOHHOIO 06y4eHus,
pacnonarakwwuninca B cetu «MHTepHeT» Mo agpecy: http://dist-edu.nosu.ru .

r) MeToanYecKue ykasaHus, paspaboTaHHble cocTaBuTenammn Paboueil nporpamMmmebl.
10. MaTepuanbHO-TeXHMUYECKOe obecrnevyeHme gucununanHel (Moayns)

Aygutopus  Agns  NpoBefeHMA  3aHATUI  NeKUMOHHOro  Tuna:  060pyAoBaHa
cneunanmsnpoBaHHol (y4yebHoI) wmebenbld Ha 25 NOCAfOYHbIX MECT; TEXHUYECKUMU
cpeacTBamy 06yueHUs, cayxawumu Ana npeactaBneHUs ydebHoW MHMopmauuym 60MbLIONRA
ayauTopum no AucuuniavHe «®u3nonorng MUKPOOPraHM3MoB»: npoektop BenQ MS527,
yyebHO-HarnsgHble Nocobus: npeseHTaLUmM B KoAU4YecTse 5 WT.

Aygutopusa  and  NpoBefeHMA  3aHATUIA  MpakTM4Yeckoro Tuna:  o06opypoBaHa
cneunanmsnpoBaHHoOl (y4yebHoli) wmebenbtd Ha 15 noOCafO4YHbIX MECT; TEXHUYECKUMU
cpefacTBamu 00yyeHus, cnyxXawumu Ans npeactaBneHns yyebHoW uH@opmauuu 60MbLION
ayamTopumn no gucCLmnninHe.

Na6opatopus mukpooumonornu Ne 102 yuebHoro kopnyca Ne 7

1) MynbTumeaunitHblA Komnnekc (KOMMNbOTep, MPOEKTOP, 3KpaH), Habopbl cnahjos,
Tabnnu/MynbTUMEAUAHBIX HarnsgHbIX MaTepuanoB Mo pasiMdyHbIM - pasfenam
AUCUUNAUHBI, JOCKa MHTEPAKTUBHAS.

2) TlpoeKUMOHHOEe MynbTUMeaniiHoe o6opyaoBaHMe (MynbTUMEAUIAHbBIA MPOEKTOP
Optoma Dx327;

3) Pabouaa cTaHums B KomnnekTe: [lMpoueccop: AMD X3 445/ ASRock N68-S3/
2048Mb/500Gb/;

4) Mukpockon 6uonorunyecknin 6UHoKynsapHolii Mukpomesg 1 Bap. 2-20 (KHP) - 12
wT.;

5) Mukpockon 6MONOrNYECKUA TPUHOKYNAPHBI Mukpomeq 2 Bap. 3-20 (KHP);

6) MHoOrogyHkKUuMoHanbHoe ycTpoincteo MAY  SamsungXpress M2070W  SL-
M2070W/FEV;

7) TepmocTaT 3N1eKTPUYECKUNI CyX0BO3AYLHbIA TC-1/80 CIMY

8) Cyxoxaposoi wkag FD53 BINDER

9) baHA BOAsSIHAA C NAUTKOW

10) Ctepunusatop nonyaBTOMaTU4YeCcKWin NapoBOil rOpu3oHTanbHOro Tuna MKa-100 M3
AO;

11) MnuTtka anekTpnyeckas Supra HS-110

12) XonogunsHukK

13) Fopenku cnupToBbIe

14) Mukpobuonornyeckune netnu

15) NabopaTopHasa nocyga.
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11. Nlnct o6HOBNEHMA/aKTYyannsayum
Mporpamma 06HOB/EHA.

MporpammMa paccMoOTpeHa U YTBEPXAeHA Ha 3acefiaHUM Kadeapbl aHaTOMUK, PU3N0N0TUN

N 60TaHNKK
(npoTokon Ne 13 ot «10» 07 2019 r.)
3aBeaytolunii. Kateapoi Mannoesa B.C.

Opo6peHo coBeTOM (haKynbTeTa XMMUKN, 6UONOrMN 1N BUOTEXHONOT UK
(npoTtokon Ne 12 oT «12» 07 2019 r.)
Mpeacepatenb coBeTa hakynbTeTa Araesa ®.A.
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