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Heab ocBOCHUSI AUCHUNIMHBI

Henbto ocBoenus aucuuiinabl 51.0.19.02 « Mukpo6roaorust ¥ BUPYCOIOTHS)
SBISIIOTCA  (DOPMHUPOBAHHE y CTYJIEHTOB MPO(PECCHOHANBHBIX U OOIIenpodeccHo-
HaIpHBIX KommeTeHImd (mHIukatopel) OIIK-1.1; OIIK-1.2; OIIK-1.4; OIIK-3.4;
OIIK-6.2; ITIKoc-1.2, obecnieunBarOmuX KOMILUIEKC TEXHOIOTHYECKON ITOATOTOBKH I10
COBPEMEHHBIM HalpaBJICHUSIM OUOJIOTUH, OCHOBaM OOILEH U CelNbCKOXO035HCTBEHHON
MUKpPOOHOJIOTUN U TPUOOpETEHNE YMEHUIN M HABBIKOB HCIIOJIb30BAHUS MOJYUYEHHBIX
3HAHWMM JUI pEelIEHUs NMPAKTHUYECKUX 337a4 CEJIbCKOXO03SMCTBEHHOIO IIPOU3BOJICTBA,
COOTBETCTBUH € (OPMYJIMPYEMBIMU KOMIIETEHUUSMU C IPUMEHEHHUEM COBPEMEHHBIX
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTMHA ISl PELEHUS] HAy4yHBIX, y4yeO-
HBIX, IPAKTUYECKUX, METOIUYECKUX, NH(OPMALIMOHHO-IOMCKOBBIX 33/7a4 B 00JacTU
OXOTOBEJICHHUSI, 300JI0T MU, KHHOJIOTUH, MUKPOOHOJIOTMYECKON OMOTEXHOJIIOTUH U pea-
JN3alA COOCTBEHHBIX 3HAHUI B MTHHOBAIIMOHHBIX C()epax €CTECTBEHHbBIX HAYK.

Hucruminaa «MukpoOHONIOoruss 1 BUPYCOJIOTHs PU3BaHA AaTh 3HAHUS O CH-
cTeMaTUuKe, MOP(OJOTUH U Pa3MHOKEHUH OaKTepUid; B3aUMOOTHOIIEHUSIX MUKPOOP-
TFaHU3MOB M OKPYKAIOIIEH Cpeibl; B3aMMOOTHOIICHHUSIX MUKPOOPTaHU3MOB MEKIY
co00ll U C APYTMMH CYLIECTBAMH; META00IM3ME MUKPOOPTAaHU3MOB, IPEBPALLIEHUIX
MUKpO-OpraHM3MaMH COEJUHEHUH yriepoja, a3oTa, pocdopa, cepbl, xKene3a u Apy-
I'MX 3JIEMEHTOB; TOYBEHHBIX MUKPOOPTraHU3Max; METOJAX OINPEACIICHHUS UX COCTaBa U
AKTUBHOCTH; MOHSATHUSIX, NPUHLMIIAX M KOHILENUHUAX MOYBEHHOW MHUKpPOOUOJIOTMH U
HKOJIOTUH; POJIM TTOYBEHHBIX MUKPOOPIaHW3MOB B IJIOJIOPOANH TOYBBI; BIUSHUU 00-
paOOTKM MOYBbI U MUHEPAJIBHBIX YJOOpPEHMI Ha AESITEIbHOCTh MUKPOOPTaHU3MOB;
pPOJIM MUKPOOPIaHW3MOB IPU MOJYYEHUH OPraHUYECKUX YAOOpEHUM; O CUHTETHYe-
CKUX XMMUYECKUX COCIMHEHUSAX M MX JAETOKCHUKAIlMM MUKPOOPraHU3Mamu; 3MU(UT-
HBbIX MHKpPOOPTaHM3Max JHUCThEB, CEMEHAX M 30HaX KOPHsS pacTeHHil; 00 OCHOBax
MUKpPOOMOJIOTUYECKUX TMPOU3BOJCTB MPOAYKTOB M OHOINpEnapaToB CEIbCKOXO3SIH-
CTBEHHOT'O HAa3HAYEHUS; MUKPOOHOJIOTMH KOPMOB.

B pe3ynbrare ocBoeHMs Kypca OakaiaBp JOJDKEH MOJYyYUTh HABBIKU MOJIb30-
BaHUs npubopaMu U 00OpPYJAOBAHHWEM U OBJIAJIETh METOJAaMHU MHUKPOOHOJIOTHYECKUX
uccienoBaHuii. bakanaBp JAOKEH yMETh: MPUTOTOBUTH IpenapaTbl MUKPOOPTaHU3-
MOB; pa3ivyaTh OCHOBHbIE (HOPMBI OAKTEPHl; TOTOBUTH U CTEPUIM30BATH HCKYC-
CTBEHHBIE NTUTATENbHBIE CPEIBI U TOCYY; TPOBOAUTH KOJUYECTBEHHBIN y4e€T MUKPO-
OpPraHW3MOB B pa3IUYHBIX CyOCTpaTax; BBIAEISATh UYHCThIE KYJIbTYPbl OaKTepui,
COpaXMBAIOMIMX KJIETYATKy, OKHCISIOMIUX >KUP W KJIETYaTKy, CUMOHMOTHYECKHX
a30TPHUKCATOPOB, aUAODUIBHYIO MAaJ0YKy; MPOBOJUTh Ka4eCTBEHHBIE PEAKIMH Ha
IPOAYKTHI KU3HEACSATEIbHOCTH MHKPOOPTaHU3MOB; MPOBOAUTH MHKPOOHOJIOTHYE-
CKHUW aHaJIU3 Pa3JIMYHbIX TUIIOB MOYB, POJAYKTOB OMOKOHBEPCHH, ONPEAECIICHUE YHC-



JIEHHOCTH 3MU(PUTHBIX MUKPOOPraHU3MOB, OIICHMBATh Kaue€CTBO 3€pHA, KOPMOB IIO
MUKPOOHOJIOTUYECKUM MOKa3aTEeIISIM.

MecTo qMCUMIUIMHBI B y4eOHOM IuiaHe: lucuunnnHa «Mukpobuonorus u
BUPYCOJIOTUS BKJIIOYEHa B 00s3aTenbHbIN nepedyeHs GI'OC BO, B ki1 AUCHUILIAH
0a3oBoil yactu. Peanuzanus B nucuuminae « MUKpOOMOJIOTHS U BUPYCOJIOTUS Tpe-
oosanuit ®I'OC BO, I[1OOII BO u yuebHoro mnana no HarpasieHuto 06.03.01 buo-
JIOTHAI.

TpeGoBaHusi Kk pe3yjbTaTaM OCBOEHHMS JMCUMILUIMHBI: B PE3yabTaTe€ OCBOCHUS
JTUCITUTITUHBI (DOPMHUPYIOTCS CIICTYIONTNE KOMIICTESHITUH:

OIIK-1.1; OIIK-1.2; OIIK-1.4; OIIK-3.4; OIIK-6.2; [1Koc-1.2

Kpatkoe conep:kanue Iy CHUNIAHBI

Henbto ocBoenus aucuurinabl 51.0.19.02 « MukpoO6roaorust ¥ BUPYCOJIOTHUS)
ABJIAIOTCA (POPMHUPOBAHUE y CTYACHTOB MNpo(ecCHOHANBHBIX U obuienpodeccuo-
HaJabHBIX KommereHnui (uaaukaropsl) OIIK-1.1; OIIK-1.2; OIIK-1.4; OIIK-3.4,
OIIK-6.2; IIKoc-1.2, obecrieunBarOImMX KOMINIEKC TEXHOJIOTHYECKON MOATOTOBKHU 110
COBPEMEHHBIM HaIpaBJICHUSM OMOJIOTHH, OCHOBAM OOIIEH U CeNbCKOXO03IiCTBEHHON
MUKpPOOHOJIOTUU U MPUOOpPETEHHUE YMEHUN M HAaBBIKOB MCIIOJIb30BAHUS MOTYYEHHBIX
3HAHWUM JJI1 pelIeHus] MPaKTUYECKUX 3a7a4 CEebCKOXO3SIMCTBEHHOTO MPOU3BOJICTBA,
COOTBETCTBHUH C (DOPMYITUPYEMBIMU KOMIIETCHIIMSIMU C IPUMEHEHUEM COBPEMEHHBIX
UH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHUH ISl PEIICHHs] Hay4YHBIX, y4eO-
HBIX, TTPAKTUYECKUX, METOIMYECKIX, HH(OOPMAITMOHHO-TIOMCKOBBIX 3a7a4 B 00JIaCTH
OXOTOBECHHMSI, 300JI0THH, KHHOJIOTHH, MUKPOOHOJIOTHIECKOW OMOTEXHOJIOTUHN U pea-
JN3alAA COOCTBEHHBIX 3HAHUM B MHHOBAITMOHHBIX C)epax eCTECTBCHHBIX HAYK.

Paznen «Bupyconorus» ocBemiaeT BONPOChl MOP(GOJOTMUM M aHTUT€HHON
CTPYKTYPBl BHUPYCOB, WX KJIaCCH(UKAIMHA, METOJOB HWCCJICIOBAHMS, WHIUKAINH, a
TaK)Ke MOJTYUYEHUS! U IPUMEHEHUs OaKkTeprodaros.

Paznen «3koioruss MUKpOOPTaHU3MOBY» OCBEIIAET POJb MHUKPOOPTAHU3MOB B
KPYTrOBOPOTE BEIIECTB B MPUPOJE, U3y4aeT MHUKPOQIIOPY OOBEKTOB OKpPYIKaIOIIEH
CpeIlbl U YeJIOBEeKa, UX POJib B PA3BUTHHU IHAOTCHHBIX MH(EKIUH, qucOaKkTepros3a u
METO/Ibl €r0 MUKPOOMOJIOTMYECKONW JUArHOCTUKH;, PACCMATPUBAET MEXaHU3MBI JCH-
CTBUS (PU3MUECKUX, XUMUUYECKUX B OMOJOTUYECKUX (PAKTOPOB CPeJlbl HA MHUKPOOPTa-
HU3MBI; METOJIbI CTEPUIIM3AIINHU, KIACCH(PUKAIIMIO aHTUOMOTHUKOB, MEXaHU3MBI (Hop-
MHPOBaHUS aHTHOMOTUKOPE3UCTCHTHOCTH.

N3yuenne pasznena «MUKpOOPraHU3Mbl B HAPOJHOM XO3SIMCTBE U MEIULMHE»
OCHOBAaHO Ha XapaKTEPUCTHUKE MHUKPOOMOILIEHO30B OOBEKTOB OKPYXKAIOIICH CpPEIbl,
MHUKPOOHOJIOTHYECKON OIEHKEe MX KadecTBa. Ha MpakTHYeCKHX 3aHATHSX 3aKpETUis-
IOTCS TEOPETHUYCCKUE 3HAHHMS M MPUOOPETAIOTCS TPAKTUYCCKUE HABBIKHM. 3aHSATHS
MIPOBOJIATCS B YCIIOBHSAX, MPUOMKEHHBIX 10 OPraHU3allid U 000pYJO0BaHUIO K OaK-
TepuoJIoTUYeCKor JabopaTopuu. Pabouee MecTo CTyJeHTa JOHKHO OBITh OCHAIECHO
MHUKPOCKOIIOM, TOPEJIKOM, HAOOPOM HEOOXOAMMBIX HHCTPYMEHTOB (OaKTepHuoIoTruie-
CKasl TETJIA, MPEeIMETHbIE M TOKPOBHBIC CTEKJA, IITATHUBHI, JabopaTopHas Mocyja,
MTUTIETKH, PEAKTUBBI B COOTBETCTBUM C TeMOM 3aHaTHs). [lo1 KOHTpoeM mpenoiaBa-
TEJs, CTPOTO COOJTFO/Iasi TIpaBMiIa TEXHUKH O€30IMaCHOCTH, MOJIb3YSICh METOIMYECKU-
MU YKa3aHUSMH, CTYJICHT CAMOCTOSITEIFHO MPOBOIUT MUKPOOHOJIIOTHUECKHUE HCCIIe-
JIOBAHUS

OO01masi TPy10€eMKOCTh AMCUUILIMHBI: cocTaBiisgeT 108 4. (3 3au. e.)
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1. Ilestu ocBOEHHUSA AUCHUILINHBI

Henbto ocBoenus aucuuruinabl 51.0.19.02 «MukpoO6roaorust 1 BUPYCOJIOTHS)
ABIIsIETCS (POPMHUpPOBAHHE TEOPETUUECKUX M MPAKTHUECKUX 3HAHWN 1O OCHOBaM 00-
el U CeNbCKOXO035CTBEHHOM MUKPOOHOIOTHU U IPUOOpETeHNEe YMEHHI U HaBBIKOB
UCTIOJIb30BAaHUS TIOJTYYCHHBIX 3HAHUHN JJISl PELICHUS MPAKTHUECKUX 3a/1a4 CeIbCKOXO0-
391 CTBEHHOT'O TIPOU3BO/ICTBA.

JucturuimHa «MUKpOOHOJIOTHS M BUPYCOJIOTHS MPU3BaHa AaTh 3HAHUS O CHU-
cTeMaTuke, MOp(hOJIOTUU U Pa3MHOKEHUH OaKTepuil; B3aMMOOTHOILICHUSIX MUKPOOP-
TaHU3MOB U OKPYXKAIOIIEH Cpejbl; B3aUMOOTHOIIEHUSX MHKPOOPTaHHU3MOB MEXKIY
co0Oi U ¢ APYTHMMHU CYIIECTBaMU; META00IM3ME MUKPOOPTraHU3MOB, IIPEBPALLICHUSIX
MUKpPO-OpraHU3MaMH COEJUHEHUH yriepoja, a3oTa, pocdopa, cepsl, xKene3a u apy-
T'UX 3JIEMEHTOB; TOYBEHHBIX MUKPOOPTaHU3MAaX; METO/IaX OIMpPEIEICHHS UX COCTaBa U
AKTUBHOCTH; TOHSATHIX, MPUHIUINAX M KOHLEMIUAX TMOYBEHHOW MHUKPOOHOIIOTUU U
9KOJIOTUH; POJIA TIOYBEHHBIX MUKPOOPTAHU3MOB B IUTIOIOPOANH TIOYBBI; BIUSHUU 00-
pabOTKM TOYBBI U MUHEPATBHBIX YIOOPEHHUI Ha AESITENIbHOCTh MUKPOOPTaHU3MOB;
pPOJIM MUKPOOPTAHW3MOB NPU TMOJYYCHUH OPTraHUYECKHX YAOOpEHWH; O CHHTETHYe-
CKUX XMMUYECKUX COCJIMHEHUSAX M MX JAETOKCHUKAIlMM MHUKPOOpPraHU3MaMH; 3MU(UT-
HBIX MUKpPOOPTaHHU3MaxX JUCThEB, CEMEHAX W 30HAaX KOPHs pacTeHuil; 00 OcHoBax
MUKPOOHOJIOTUYECKUX MPOU3BOJACTB MPOAYKTOB U OHMOIPENapaToOB CEIbCKOXO3SH-
CTBEHHOTI'O Ha3HAYEHUS; MUKPOOHOJIOTUU KOPMOB.

B pesynbrare ocBoeHHUs Kypca 0akaiaBp JOJKEH MOJYyYUTh HABBIKU IOJIB30-
BaHUs TIprOOpamMu U 0OOpPYJAOBAaHUEM U OBJIAJETh METOJAMU MHUKPOOHOJIOTHYECKUX
uccienoBaHuil. bakanaBp JOKEH yMeTh: MPUTOTOBUTH MpenapaTbl MUKPOOPTraHU3-
MOB; pa3Iu4aTh OCHOBHBIC (OPMBI OaKTepuii; TOTOBUTh U CTEPHIIM30BATH HCKYC-
CTBEHHBIC MTUTATENIbHBIE CPEIbl U TMOCYTy; TPOBOAUTH KOJUYECTBEHHBIN yUeT MUKPO-
OpPraHW3MOB B pPa3IUYHBIX CyOCTpaTax; BBIIEIATh UYMCTBIC KYJIbTYPBI OaKTepHid,
COpaXHMBAIOMIMX KJIETYATKy, OKHCISIOMIUX >KUP W KJIETYATKy, CUMOHMOTHYECKHX
a30TPHUKCATOPOB, aUAODUIBHYIO TATO0YKY; MPOBOJUTH KAaUeCTBEHHBIC PEAKIMH Ha
IPOAYKTHI KU3HEICATSILHOCTH MHKPOOPTAaHU3MOB; MPOBOANTH MHKPOOHOJIOTHYIE-
CKUM aHaJM3 pa3jiMyHbIX THUIIOB MOYB, MPOAYKTOB OMOKOHBEPCUH, ONPEACIICHUE YHC-
JICHHOCTH 3MU(UTHBIX MUKPOOPTaHMW3MOB, OLICHHBATh KAueCTBO 3€pHA, KOPMOB IO
MUKPOOMOJIOTUYECKUM TTOKA3aTEISIM.

2. MecTo TMCUMILIUHBI B YUeOHOM Mpoliecce

Hucrumnaa «MUKpoOHOIOTHS M BUPYCOJIOTHS BKIIIOUEHA B 00S3aTENbHBIN
nepedeHb ®I'OC BO, B ki1 qucuuruind 6a30Boi yacTy. Peanu3anms B TUCHUIUIMHE
«Muxpobuonorus u supycosorus» tpedosanuit ®I'OC BO, I[TOOII BO u yyebHOTO
riaHa o Harnpasiiennto 06.03.01 buosnorusi.

Hucrummaa «MHUKpPOOHOJIOTHS U BHUPYCOJIOTHS SBJSIETCS OCHOBOTIOJIATralo-
el 11 U3y4eHus CIeAYIOMMNX JUCHUILIMH: DKoJIornyeckas skcreprtusa, [Ipupono-
OXpaHHOE 3aKOHOJATeNbCTBO, BBenenne B OnorexHosmoruto, MonekymsipHas Ouosio-
THsl.



OCO0EHHOCThIO JUCIUIUIMHBI ABJISETCA TO, YTO B YYEOHOM Kypce NOMHMMO
JEKUUH, NPEeAYCMOTPEH NPAKTUKYM, B KOTOPOM CTYAEHTBHI 3HAKOMSTCSI ¢ OCOOEHHO-
CTSIMU CTPOEHUS, PAa3BUTHS, INTAHUS U KyJIBTUBUPOBAHMUS MUKpoopranu3moB. OcBa-
MBAIOT METOJBI YY€Ta U BBLACICHUS YHUCTBIX KYJIbTYp MHUKPOOPraHU3MOB. Monenu-
PYIOT IpoI1iecchl TpaHC(HOPMALIUK BELECTB B IPUPOAE. 3HAKOMSTCS C UCIOIb30BaHU-
€M YEJIOBEKOM IIOJIE3HBIX CBOWCTB MHMKPOOPTaHHW3MOB B IPOMBIIIJIEHHOCTH, CENlb-
CKOM XO35IMCTBE, MEIULIMHE U OXpaHe NpUpoabl. [louTh Bce 3aHATUSA NMPOBOIATCS B
MHTEPAaKTUBHOM (opMe (paboTa B MaNbIX IpyMMax, TPYIIoOBOe 00CyXIEHUE).

Pa6ouas mporpamMmma quctumiInHabl « MUKPOOHOIOTHS U BUPYCOJIOTHS JIJIsl UH-
BaJIMJIOB M JIUI[ C OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU 3[IOPOBBS pa3padaTbiBaeTCsl MH-
JTUBUAYATbHO C yYETOM OCOOCHHOCTEH NMCUXO(MU3NYECKOTO Pa3BUTHUS, UHIUBUAYATb-
HBIX BO3MOKHOCTEN M COCTOSTHUS 3/10POBbsI TAKUX O0YUYaIOIIHUXCH.

KoHTposb 3HaHMI CTYAEHTOB NPOBOAUTCS B (POpME TEKYIIEH U MPOMEXKYTOU-
HOM aTTECTaLlUM.

Tekymas arrecranus CTyJACHTOB — OLIEHKA 3HAHUM U YMEHUH IPOBOIUTCS I10-
CTOSIHHO Ha JIaDOpaTOpHBIX 3aHATHUAX C MOMOUIBIO OMNPOCOB, TECTOBBIX 3aJaHUI,
OLIEHKH CaMOCTOSITEJIbHOM pabOThl CTYJIEHTOB U CPOKOB C/IaY BBIIIOJHEHHBIX PadoT,
a TAaK’K€ Ha KOHTPOJIBHOM HeJele.

[TpomexyTouHas aTTecTalus CTyIE€HTOB IPOBOJUTCS B JOpME - SIK3aMEHa.

3. [lepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00YUEeHUSs MO TUCIUIJIMHE (MOIYJII0),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeJIbHOM
NPorpaMMblI

OO6pa3zoBarenbHbIC PE3yJIbTaThl OCBOCHHS AUCIUTUIMHBI O0yJarOITUMCS, TIPEe/I-
cTaBJI€HEI B Ta0miIie 1.

4, CTpyKTYypa ¥ cojiepKaHue TUCHUUILTHHbI
4.1 PacnpenesieHue TPYA0EMKOCTH JUCHUILIUHBI IO BUAaM padoT

OO6mast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.ef. (108 uwacoB), ux
pacmnpeneneHue o BUaaM padoT MpecTaBiIeHoO B Ta0IuIEe 2.



TpeGoBanus k pe3yabTaTaM OCBOCHHUS Y4eOHOH JUCHUIITIMHBI

Taomuna 1

Kon Coneprxanue B pesynbrare n3yueHust yaueOHONW JUCHMILIMHEI 00yYarOIuecs
No P . | MHOuKaTopbl KOM- pesy y y ) y
/n KOMIIC- KOMIICTCHIIUN (I/IJ'II/I €c I'[GTGHI_II/Iﬁ JAOJIKHBI .
TCHIIUA tIElCTI/I) 3HATb YMCTh BJIaAACTH
1 | OIIK-1 OIIK-1.1 MeTOJdaMU HHAUKAIIUU U
UICHTU(DUKAITUT MUKPO-
ONepUpPOBATh TEOPETHUYE-
OpraHU3MOB B 00BEKTaxX
CKHUMH OCHOBAaMH BEIJIC- .
CnocoOeH NpUMEHSATh 3Ha- | 3HaTh TEOpeTHUYECKHE MOP(OTIONHIO, 1 hH3HO- | NeHns u nieHTH UKALH OKpY’Karollen cpebl U
HHUE OHMOJIOTHYECKOI0 Pa3HO- | OCHOBEI MI/IKpO6I/IOHO- JOTHIO MI/IKp(’)OpFaHI/B- MATOTEHHBIX H YCIOBHO- IMUIICBBIX MPOAYKTaxX C
0o0pa3us ¥ UCTOJB30BaTh M- | THH M BUPYCOJIOTHH COOJIFOICHUEM TCXHUKH
py ’ MOB, METOJIbI X U3y4Ye- | MATOT€HHBIX MUKPOOpPTIa- N
TOJIbI HAOJIIOIEHUS, HIEHTH- | GOTAHHUKH, 300JIOTHH 1 HESE; SKOJOTHIO MAKPOOD- | HH3MOB; OLCHHBATH CTC- 0€30IMaCHOCTH ¥ JTMIHOMN
b 9 .
q)HKaHI/II/I, KHaCCH(bI/IKaI_[I/II/I, HCIIOJIB3YET UX IS FAHU3MOB; POJTb MHKPOOD- | TIeHb pHCKa PIH(beKHI/IOH- T'MrucHbl; MCTOAaMU pa-
BOCIIPOM3BOJCTBA U KYJIbTH- U3ydeHHs KU3HU U 0OOTEI ¢ OMOJIOTHYECKUM
) TaHU3MOB B ITIATOJIOT UK HOI'O areHTa; HHTepIpe-
BHPOBAHUA JKHBBIX 00BHEKTOB CBOMCTB JKHUBBLIX 00%- YeoBeKa M OLEHKY HX THPOBATH PE3y/IbTATEI MaTepuaJIoOM U MCON-
Jis perieHus nmpodeccuo- - WHCKHUMH OTXOJIaMU;
AP pod EKTOB, HX HIICHTHOH OMOJIOTrMYECKOro PUCKa. | MHUKPOOMOJOTMYECKUX U H AGMH,
HaJIbHBIX 3aJa4 Kalliy U KyJILTUBUPO- BUPYCONOTHYIECKHX HC- METOdJaMM 0T6opa mare-
N naja Jjist 0aKTepHOJIO-
BaHIA CIEOBaHUM p ! P
THYECKUX U BUPYCOJIO-
THYECKUX MCCIIeIOBaHNHN
2. | OIIK-1 OIIK-1.2

Crnoco0eH npuMeHsTh 3Ha-
HUE OMOJIOTMYECKOTO Pa3HO-
o0pasusi ¥ KCTIOJB30BaTh Me-
TOJIbI HAOJIOCHHUS, UJICHTH-

¢bukauuu, Knaccuduxanmy,
BOCIIPOM3BOICTBA U KYJIbTH-
BHUPOBAHUS JKUBBIX OOBEKTOB

JUIsL peltIeHus npodeccuo-
HaJIbHBIX 3a7a4

YMeTb NpUMEHATH
METObl HaOII01eH !,
KJ1acCU(pUKaL1H, BOC-
MIPOU3BO/ICTBA OMOJIO-
TMYECKUX 00BEKTOB B

MIPUPOJHBIX U J1a0O-
PaTOPHBIX YCIOBUSX;
MCII0JIb30BAaTh OJY-
YeHHbIE 3HAHUS I
aHaJIM3a B3auMOJIEeN-
CTBHUU OPraHU3MOB

IIPUHIUIIBI CUCTEMATHKH;
0 LIAPOTE PacCIpoCTpaHe-
HUsI MUKPOOPTaHU3MOB B
IIPUPOJIE U UX POJIU B
MIPEBPAILCHUH BEIIECTB; O
B3aUMOJICVICTBUU MUKPO-
OpPraHU3MOB JIPYT C ApYy-
TOM M 00BEKTaMH KUBOU
Y HEXKUBOU IIPUPOBL.

NPaBUIBHO OTOMpATh Ma-
TepHal A MUKpoOUoIIo-
T'MYECKHUX HCCIIeI0BaHNH;
MOJTy4YaTh YHCTHIE KYJIb-
TYpbl MUKPOOPTaHU3MOB;
TOTOBUTH MUKPOOHOJIOTHU-
YecKHe IpenapaThsl A7
MHUKPOCKOTTHYECKUX UC-
CIIeZIOBAaHUM U KYJIbTHBH-
POBaTh MHUKPOOPTaHU3MBI
Pa3NUYHBIMU METOJAMH.

CHOCO0aMU U3YUYECHHUSI
¢duznomnoro-
OMOXHMHUYECKHX
CBOMCTB YUCTBIX KYJb-
TYp MUKPOOPTaHU3MOB;
METOJIaMH HICHTU(UKA-
MU MUKPOOPTAHU3MOB C
MPUMEHEHUEM COBpE-
MEHHBIX METOJIOB




Pa3JIMIHBIX BUAOB

JPYT C APYTOM H CO
cpenor oouTaHus

OIIK-1

CriocobeH npuMeHsITh 3Ha-

OIIK-1.4

OCHOBHBIC ITPCACTABJICHUA

HHE OMOJIOTHYECKOT0 Pa3Ho-
o0pa3us U UCIOIh30BATh ME-
TObI HAOIIOCHUS, UACHTH-
¢dukanuu, knaccudukanmm,
BOCIIPOU3BOICTBA U KYJIbTH-
BHUPOBAHUS KUBBIX 00OBEKTOB
JUIS peleHus mpodeccuo-
HaJbHBIX 3a/1a4

[Tonumars posab 610-
JIOTHYECKOTO Pa3HO-

o0Opa3us Kak Beaylle-
ro akTopa ycToluu-
BOCTH JKHUBBIX CHCTEM
1 Ouocdepsl B 11EJI0M

O BO3MOXHOCTAX UCIIOJIb-

30BaHUsI MUKPOOPTaHU3-
MOB B BOCCTaHOBJICHHH
TEPPUTOPUH, IIOCTPAIAB-
KX OT aHTPOIOTEHHBIX
(hakTOpOB;

npeCcTaBiIeHUs 00 3KOJI0-

IMPUHIUIIBI MOHUTOPHHI'A,

IMPUMCHATDb 0a3oBEIE

MM MUKPOOPTaHU3MOB
JUTSI OLIEHKU COCTOSIHHSI
IPUPOIHON cpeabl U

METOJIOJIOTUEN IKOIOr0-
MUKpPOOHOJIIOTUYECKUX
HCCJICIOBAHUH B pa3-
JUYHBIX SKOCUCTEMAX,
MeToaMu cOopa u 00-
paboTKU JaHHBIX, MOHH-
TOPHUHTA U OILICHKHU CO-
CTOSIHUSI OKPY KaIOIIeH
CpeJibl.

OIIK - 3

OIIK - 3.4

CriocobeH npuMeHsITh 3Ha-
HUE OCHOB 3BOJIOIMOHHOMN
TEOpUH, COBPEMEHHBIE TPE/I-
CTaBJICHUS O CTPYKTYPHO-
(yHKIIMOHAJIBLHOW OpraHu3a-
LIUY TEHETUYECKON ITPO-
IPaMMBbI JKUBBIX 00BEKTOB U
METObI MOJIEKYJISIpHON OHO-
JIOTUH, TEHETUKU U ONOJIOTUN
Pa3BUTHUS [T UCCIIEIOBAHUS
MEXaHU3MOB OHTOT€HE3a U
¢unorenesa B mpodeccuo-
HaJBHOM JEeATEIHLHOCTH

Brnanets HaBbIKamMH
BOCIIPOU3BEICHUS
KHUBBIX OPraHU3MOB B
71a00paTOPHBIX U
MIPOU3BO/ICTBEHHBIX
YCIOBUAX

OCHOBBI CUCTEMAaTHUKH Op-
raHUYECKOTO MHpa U OC-
HOBHBIE TAKCOHBI XKHBOT-
HBIX, PACTEHUI U MUKPO-
OpPraHU3MOB; OCOOEHHO-
CTH CTPOEHHUs, (HPU3HUO0IIO-
I'MU KMBOTHBIX, PACTEHUI
Y MHKPOOPTaHU3MOB; I'€0-
rpadudeckoe pacrpo-
CTpaHEHHE OCHOBHBIX
TAKCOHOB PAaCTEHUH U KH-
BOTHBIX; POJIb OTACIBHBIX
COCTaBJIAIOLINX OHOpa3-
HOOOpasus B HA3eMHBIX U
BOJIHBIX 3KOCHCTEMaxX U
ounocdepe B 11e710M; OC-
HOBHBIE METO/IbI TIOJIEBOTO
1 71a00paTOPHOTO HU3y4Ue-
HUs1 OMopa3zHooOpasusl.

COCTaBJIAATb aHATOMOMOP-

JKHMBBIX OPraHU3MOB; IIPO-

Q)OHOFH‘IGCKOC OIINCaHHUC

BOJIUTh HAOJIOJICHUS U
MpaKTU4YECKHe paboThl,
CBSA3aHHBIC C U3yUYEHUEM
JKUBOTHBIX, PACTCHUH U
MHUKpPOOPTraHU3MOB; UC-
II0JI30BaTh TEOPETHYE-
CKH€ 3HaHUS Ul [TPaKTH-
YECKOI'0 PEIICHMS IIPO-
(beccroHaMbHBIX 3a1a4.

0a30BBIMU TIPE/ICTABIIC-
HUSIMHU O Pa3HO00pa3uu
OpPraHUYECKOTO MHUPA,
OCHOBHBIMH MOHSTHSIMU
B 00JIaCTH 300JIOTHH,
00TaHUKH, MUKPOOHOJIO-
TUH; TEXHUKOM OITHCa-
HUS, UICHTU(DUKALINY,
KJIaCCU(PUKALUU U KYJIb-
TUBHUPOBAHUS OUOJIOTH-
YEeCKUX 00BEKTOB, METO-
JlaMU TIPEACTaBICHUS
TTOTYYEHHBIX TaHHBIX.

OIIK - 6

Crioco6eH ucToib30BaTh B
npodecCHoHaNBHOM Jes-
TEJILHOCTH OCHOBHBIE 3aKOHBI

OIIK - 6.2

YMeTh UCIOIB30BaTh

TCOPECTUUCCKHUE OCHOBBI U
OCHOBHBIC 3aKOHBI (I)I/ISI/I-

KM, XMMHH, HAyK 0 3eMJie

OPUMCHATH ITOJTYUYCHHBIC
3HaHHUA B )KXKU3HCHHBIX CHU-

CHCTEMOM 3HaHMH B 00-
nactu GU3MKHU, XUMUH,
Hayk o 3emyie ¥ OuoJio-

Tyalusix Opy NPUHATHH
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(bU3UKH, XUMHH, HAYK O 3eM-
Je ¥ OMoJI0ruy, IPUMEHSATh
METO/Ibl MATEMAaTHIECKOTO
aHaIM3a U MOJICIIUPOBAHUS,
TEOPETHUYECKHUX U IKCIIEPHU-

MEHTAJIbHBIX UCCIICIOBAHHH,

npuoOpeTaTh HOBBIC MaTeMa-

THYECKHE M €CTeCTBEHHOHA-
y4HbIC 3HAHHS, HCIIOIb3YS

COBpPEMEHHBIE 00pa30oBa-
TeNbHbIE U HH)OPMALIMOH-
HbIE TEXHOJIOTUU

HaBBIKH J1A0OpaTop-
HOM pabOThI U METO/IBI
XUMUH, (PU3UKH, Ma-
TEMAaTHYCCKOTO MOJC-
JIUPOBAHUS U MaTeMa-
THYECKOM CTaTUCTUKH
B NpodeCCHOHATHHOM
JIeATCIIEHOCTH

U OMOJIOTHH; COBPEMEH-
HBIE TIPOOIEMbI OMOJIOTHH
¥ 9KOJIOTHH, TJI00AIbHBIC

9KOJIOTUYECKHE MPobJIe-

MBI; OCHOBBI pallHOHAIb-
HOTO MIPUPOJIOIIONB30Ba-
HUSI; METO/IBI COXPaHEHUS

OMOJIOTUYECKOTO Pa3Ho-

obpasus.

pelIeHUi U OLIEHKE T10-
CIIeJICTBUH CBOEi mpodec-
CUOHAJIBHOU JI€ATEIbHO-
CTH; IIpeJiaraTb CXeMbl
aHaJIu3a 0ObEKTOB OKPY-
JKAIOLLEH Cpelbl C y4ETOM
BO3MOKHOCTEHN U OCHA-
LICHUS; aHATTU3UPOBATH
MOJIy4aeMbl€ pe3yJIbTaThl;
MIPOTHO3UPOBATH MOCIIE -
CTBUS cBoel mpodeccuo-
HAJIBHOH JIEITCILHOCTH;

TUU NPU POTHO3€ U
00BSICHEHHH BO3MOXK-
HBIX ITOCJIEACTBHI TeX
WJIM MHBIX KU3HEHHBIX

CUTYyaIuil 111 00bEKTOB
OKpY>Karollen cpelibl 1
JUTsI YenoBeka, nHpop-
Male 0 BO3MOXKHBIX
MOCJICJICTBUSIX Mpodec-
CHOHAJILHBIX OIIHOOK,
YyBCTBOM OTBETCTBEH-

HOCTH 32 IPUHSATHIC pe-

IICHUS

I[1Koc- 1

Ocy1ecTBieHne YKOIoruye-
CKOM OIICGHKH COCTOSTHUS
MOIHA/I30PHBIX TEPPUTOPUI
1 BOBMOXHOCTH HpI/IMCHeHI/ISI
Ha HUX MPHUPOJIOOXPAHHBIX
OHMOTEXHOJIOTUI

I1IKoc-1.2

YMeTb NpOu3BOIUTh
nabopaTOpHbIE Hucclie-
JIOBaHMsI, 3aMepHl,
aHaJIN3bl OTOOPaHHBIX
PUPOHBIX 00pa3LoB

BO3MOKHOCTH U 00JIaCTH
WCIIOJIb30BaHUS amnmapa-
Typbl U 000pyIOBaHUs
JUTSL BBITIOJTHEHUS J1abopa-
TOPHBIX OMOJTOTUYECKHIX
HCCIICIOBAHNIA;

UCIIOJIb30BaTh COBPEMEH-
HYIO anmnaparypy B jga0o-
PaTOPHBIX YCIOBUAX IS
W3Y4YEHHs MUKPOOpPTa-
HU3MOB;

HaBbIKaMU padOThI HA
000pyZ0BaHUM [T U3Y-
YEHHS] MUKPOOpTraHU3-
MOB;
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4.1 PacnipeneJieHue TPyI0EMKOCTH IMCUMILVIMHBI 10 BUAaM padoT mo

ceMecTpam

Tabmua 2
PacnpeneﬂeHI/Ie prHOéMKOCTI/I JUCHHUIIJIMHBI 110 BU1aM paGOT 1o ceMeCcTpam
TpyroéMkocTh
Buj y4e6Hoii pa6oTsI B T-H1. THo cemect-
qac. scero™ pam
1
O0mas TPyAI0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KonrakTHas pa6ora: 52,4/4 52,4/4
AynuTopHas padora 52,4/4 52,4/4
8 MOM yucine:
aexyuu (J1) 16 16
npaxmuyeckue 3ausmust (113) 34/4 34/4
KOHCYIbMayuu nepeo dK3aMeHOM 2 2
KOHMAKMHAsL paboma Ha NPOMeNCYMouYHOM KOHMPOLe 0.4 0.4
(KPA) ’ ’
2. CamocTrosiTesnbHas padora (CPC) 55,6 55,6
Penpooykmusnas camocmosmenvrnas paboma. @opmupo-
8aHUE U YCBOCHUE COOEPICANUSL KOHCNEKMA NeKyull Ha base
PEKOMEHOOBAHHOU  JIeKMOPOM — V4eOHOU  Uumepamypbl, 31 31
BKIIOUAsL UHDOPMAYUOHHBIE 00PA306AMEIbHbIE PeCyPCbl
(271eKmpOHHbBLE YUeOHUKU, IeKMPOHHblE OUDIUOMEKU)
Iloozomoska k sxK3ameHy (KoHmpoib) 24,6 24,6
Bu npoMeKyTOYHOr0 KOHTPOJISI: JK3aMeH
* B TOM YHCIIE MPAKTUYECKAs MOTOTOBKA
4.2 ConepxxaHue TUCHHIINHBI
Ta6aumna 3
TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI
HanmeHoBaHue pa3/iejioB U TeM THCHHILTHH AynuTopHas padora_| Breaymuro
ipYIEEHos) Bcero | JI 3 IHKP pHas
BCEro™ pa6ora CP
Brenenue Tema Ne 1 Uctopus, 00beKT, 7 2 2 3
METOJIbI M 33]1a4U MUKPOOUOJIOTHH.
Paznen 1 «O61mas MuKpoOMoI0rush) 31 6 18 7
Tema Ne 2 CtpykTypa OakTepuaibHON 14/4 | 2 10/4 2
KJIeTKU. [IpuHIHIBI KITaccupUKaIN
MPOKAPHUOT.
Tema No 3 MukpoopraHu3Mbl-3yKapHUOThI 6 2 2 2
(rpulOBbI, BOIOPOCIIH, IPOCTEHIITHE)
Tema Ne 4. Metaboausm 11 2 6 3
MUKPOOPTaHU3MOB
Pa3nen 2 «9Kkojiorust 1 reoXuMuUecKasi 21 4 10 7
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HaumeHoBaHue pa3aeioB U TEM JUCHUIIJIMH AyI[HTOpHaﬂ paﬁOTa BHeayH“TO
" Bcero | JI 3 HKP pHast
(yxpymHEHo) BCero™ padora CP

AeSITeJIbHOCTh MUKPOOPTaHU3MOB))

Tema Ne 5 Biusinue ¢pakTopoB BHEITHEH 8 2 2 4

Cpellbl Ha MUKPOOPTaHU3MBbI. DKOJIOTHS

MUKPOOPTaHU3MOB.

Tema Ne 6. [TpeBpamieHue 15 2 8 3

MUKPOOPTaHU3MaMHU COCTUHEHUH

yriepoja, a3ota, dhocdopa, Cepsbl.

Pa3znen 3 «MukpoopranusmMsl B 11 2 2 7

HAPOJHOM X03sIiiCTBE U MeTUI[HHE

Tema Ne 7 «Ponp mMukpoopranusmoB B | 11 2 2 7

OMOTEXHOJIOTHH OKPYXKAIOIIEH CPeIbI»

Pa3znea 4 «BupycoJiorus» 11 2 2 7

Tema Ne 8 Bupycsl u haru 11 2 2 7

Koncynemayuu nepeo sxzamernom 2 2

Konmaxmuas paboma na npomesicymou- 0,4 0,4

Hom koHmpone (KPA)

Ilooecomosxka x sx3amery (KOHMpPO.iv) 24,6 24,6

Bcero 3a 1 cemecTp 108/4 | 16 34/4 2,4 55,6

HUToro nmo rucuuiinae 108/4 16 34/4 2,4 55,6

* B TOM YHCIIE MMPAKTUYCCKas MOATOTOBKA

Beenenne Tema Ne 1 Mctopus, 00bEKT, METOJIBI M 33]1a41 MUKPOOHUOJIOTHH.

Ucropust mukpobuonoruu. OTKpbITHE MUKpOOpPTraHu3MoB AHTOHU Ban JleBen-
rykoM. [lepuon GeccucTeMHBIX HAOMIOJEHUN («OMUCATENbHBIA IEPHO» B Pa3BUTUU
mukpoounonorun). Otkpeitus Jlyn [lactepa (HEBO3MOKHOCTh CaMO3apOXKACHUS, OT-
KpBITHE MPUPOIbI OpOoXKeHUs, BO30ynuTenu Ooyie3HEH, MPUMEHEHHE BakKIuH). «Du-
3UOJIOTUYECKUM TIeproa» B pa3BUTUU MuKpoouosioruu. Padotsr P.Koxa, 1.1. Meu-
HUKOBA. POJIb OTEUECTBEHHBIX YUEHBIX B PA3BUTUU MUKPOOUOJIOTHUH.

Oco06eHHOCTH U CBOMCTBA MUKPOOPTaHU3MOB, OOBEKT, METOIbI U 3a/1a4l MUK-
pobuosioruu

Paznen 1 «O01mass MUKpPOOHOIOT MDY

Tema Ne 2 Ctpykrypa OakTepuanbHON KIETKU. [IpuHIMIBI Kiaccuukamu
MIPOKAPHUOT.

Mukpoopranu3mbl — MPOKAPUOTHI U 3YKApPUOTHI, UX OCHOBHBIE PA3IUYMS.
Mopdonorus 6akrepuii, CTpoeHue kietok Oakrepuii, Kinerounsie CTpyKTypbl OakTe-
pUii: KarncyJbl (U CIU3UCTBIE CIOH), KIIETOYHBIE CTEHKU TPAMIIOJIOKUTEIbHBIX U Tpa-
MOTPHUIIATEILHBIX OaKTepui, KJIeTOYHash MeMOpaHa, XTyTHKH, GpumOpun (TIim) y
OaxTepuil. Bxitouenus, uX XUMUYECKUN COCTaB M (QYHKIUH. DHAOCIOPHI U APYTUE
nokosingrecs: GopMel mpokapuot. Poct u pasmHoxkenue Oaxrtepuil. CriocoObl pas-
MHOYEHUsI OaKTepuil.

Tema Ne 3 Mukpoopranu3MbI-3yKaproThl (TpUObI, BOAOPOCIH, IPOCTEHIIIHE)
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I'pubsl. Uctopus mzydenus rpuboB. OOIMmIas xapakTepUCTHKA, OCOOCHHOCTH
CTpOeHus1, pa3MHOKeHHs. CXOJCTBA U pa3inyusi TpUOOB C PACTEHUSIMU U KUBOTHBI-
MU. 3HaUYE€HUE B MPUPO/IE U )KU3HU YEIIOBEKA.

Bonopocnu. Pactipoctpanenue B pupojie, o01ias XapakTepucTuKa, CTpOSHUE,
pa3MHOXKEHHe. 3HaUCHUE B MPUPOJIE U )KU3HU YEJIOBEKA.

[Ipocreiimme. OOmas xapakTepuUCTUKA, OCOOCHHOCTH MUTaHUs, pacrpocTpa-
HEHHE

Campotpodubie u mapazutudeckue ¢Gopmbl. CUCTeMaTHKa, XapaKTEpUCTHKA
OTJEJIbHBIX CUCTEMATHYECKUX TPYIIIL.

Tema Ne 4. MeTaGoam3M MHUKPOOPTAHU3MOB

XUMUYECKUI COCTaB KIETOK MUKPOOPTaHU3MOB, €r0 MOCTOSHCTBO U 3aBUCH-
MOCTb OT YCIOBUM cpenbl. PazHOOOpa3ue moTpeOHOCTEN B MCTOYHUKAX MUTAHUS Y
MUKpOOpranu3MoB. CrocoObl MHUTaHUA W TOCTYIJICHUE MHUTATEIbHBIX BEHIECTB B
KJIeTKy. Mcnonb3oBaHre MUKPOOPraHM3MaMu MCTOYHUKOB yrieponaa. ABTOTPOQBI U
rerepoTpodsl. PoTOCHUHTE3 (OKCUTEHHBIM 1 aHOKCUTE€HHBIN) U XEMOCUHTE3 Y MUKPO-
opranu3moB. OtkpeiTue xemocunteza C.H.Bunorpanckum. Jlutotpodsl u opraHo-
Tpodsl. CanipoTpodsl, maparpodsl, Mukcotpodsl. Mictounuku azora, hochopa, cepsl.
[ToTpebHOCTS B kemne3e, Kalnuu, KaJblUN, MUKPO3JIEMEHTaX, BUTAMUHAX.

[Tonstue o pepmenTax, ux kinaccuduxaus u ocooeHHoctu. Ponb pepmeHTOB
B KU3HEJCATEIIbHOCTH MHUKPOOPTaHU3MOB. DJK30- U 3HI0GepMeHThl. KoHCTUTYTHB-
HbIE U aJjanTUBHBIC (MHIYyIMOenbHbIE) pepMeHThl. JIokanuzanus GepMeHTOB B KIIET-
ke. Mcnonb3oBanne epMEHTOB YETOBEKOM B PA3IMYHBIX OTPACISX HAPOJHOTO XO-
3SIMCTBA.

KynpTuBupoBanue MUKpPOOPTraHW3MOB. UWCTas ¥ HAKOMHUTENIbHAs KYJIbTYPHI.
DOnextuBHbIE cpenbl. CUCTEMBI KyIbTUBUPOBAHUS MUKPOOPTaHHU3MOB.

CriocoObl  TIONMyYeHUS] MHUKPOOpPTaHM3MaMHU SHEpruu: OpoKeHHWe, AbIXaHHe,
aHa’poOHoe npixanue. AT® — 1eHTpPOOOIUT KIETKH U CIocoObl €€ 00pa3oBaHUS:
cybcrpatHoe (ochopuimpoBaHre — TJIMKOJIW3 M cxema OMJieHa — Meiieproda —
[Tapnaca (OMII); oxucnurensHoe (ochopmimupoBanue — 1ukia Kpebca umu muxi
Tpukap6oHoBbIX KucioT (IL[TK) u anekrpontpancnoptaas nemns (OTLI).

CxoJcTBO U paznuuue OpoXKEeHUs, IbIXaHus, aHa POOHOTO AblxaHus. [ ukoan3
y 3YKapuoT (BBICIIMX OPTraHM3MOB) U pa3HOOOpa3ue aHadpOOHBIX MyTEeH y MUKPOOP-
raHU3MOB: TJMKOJU3, MeHTo30(ocharHbii myTh, nyTh DHTHEpa — lynoposa. Xu-
Mu3M adpoOHoro apixanus: cxema OMII, LTK, OTILI.

Pa3znesn 2 «IJKoJOTUsI U TeOXHMHUYECKasi JAeATeJbHOCTh MHKPOOPTraHM3-
MOB»

Tema Ne S5 Bnusinue gpakTopoB BHEUIHEN Cpeibl HA MUKPOOPTaHU3MbI. DKOJIO-
THsl MUKPOOPTaHHU3MOB.

AbGuotnueckue U Oonoruyeckue Qakropbl. AOMoTHYECKHE (PaKTOPbl. 3aBUCH-
MOCTb MHUKPOOPTaHMU3MOB OT BOJHOTO pexuma cpeibl. OcMOTHUYECKOE IaBJICHUE
KJIETKU y Pa3HbIX TPyNI MHUKPOOPTAaHM3MOB M HUX OTHOILIEHHE K Pa3HbIM YPOBHSIM
BJIaXKHOCTH cpeabl. OcModuibl U ranodunsl. X pacmpocTpaHeHne U MpakTUYecKoe
3HaueHue. Kpurnyeckue temmnepaTypHble TOUKH B JKU3HEIAEATEIIbHOCTH MHKPOOpra-
HU3MOB. Me30pmmibl, ncuxpoduibl, MNCUXPOTPOdBI, TEPMOQPHIIBI, SKCTPEMaIbHO
TepMO(DUIIbHBIE U IKCTpEeMalIbHO TNcuXpoduibHbie Gopmbl. BiausHue kuciaotHoCcTH
Cpellbl Ha pa3BUTHE OTIEIBHBIX MHUKpOOpraHu3moB. Kputuueckue 3Hauenus pH B
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KU3HEJIEATETLHOCTH MHUKPOOPTraHu3MoB. Me3opuiuibl, aakanoQuibl, aluaoGuisl u
sKCTpeMasbHbie anuA0oQuibl. OTHOIIEHME MUKPOOPTAHU3MOB K KUCIOPOY. A3poObl
1 aHadpoOBbl ((haKyJIbTaTUBHBIC U OOJIMTATHBIC).

buotnueckue pakTopsl (B3aUMOOTHOIICHUSI MUKPOOPTaHU3MOB MEXITYy cOO0M
U JIpyTUMU CYIIECTBaMHM). B3aMOOTHOIIIEHHS] MEXIAy OpraHu3MaMu: Tpoduueckas u
aJJIeJIOXMMUYECKasi pupoja B3auMocBsizeil. Helitpanusm, MyTyanusm (IpoTOKOOIIe-
pauusi, cuMON03), KOMMEHCAJIN3M, aKTHUBHAsI KOHKYPEHIHS, Tapa3uTU3M, METaObHO03,
cUHTpO(dUs (MUKPOOPTaHU3MBI PyOI1a )KBaYHBIX KUBOTHBIX). CHMONO03 ¥ aHTarOHU3M
MEXKJly MPOKapuoOTaMu M dyKapuoTaMu. lIpakThueckoe UCHOIb30BaHUE CUMOMO3a U
aHTaroHMW3Ma B CEJILCKOM XO3SICTBE U MEIUIIUHE.

MukpoopraHu3mbl MOYBHI, BOJbI U BO3yXa.

Tema Ne 6. [IpeBpamienne MUKpOOpPraHU3MaMy COEAMHEHUN yTIepoaa, a3oTa,
dbocdopa, cepsi.

3HaueHuEe MPOILECCOB MPEBPAILIEHUS YIIIEPOJACOAEPKAIINX BEIIECTB B KPYro-
BOPOTE YIJIEpOJa B MPUPOJIE U POJIb MUKPOOPraHU3MOB B paclaZe OpraHUuYECKOro
BeriectBa. [Iporiecchl OpokeHHi, BbI3biBaeMble OakTepusmu poga Clostridium. Mac-
JITHOKUCIIOE U alleTOHOOYTUSIOBOE OposkeHMs. 3HAYEHHE B MPUPOJIE, CEIBCKOM XO-
3SICTBE, MPOMBINLIEHHOCTH. OCHOBHBIE CBOMCTBA BO30yAMTENEH ATHX IMPOIIECCOB
(0OnuraTHbIN aHAAPOOMO3, «BCESAHOCTDY B OTHOIICHUH UCTOYHUKOB yTIEepoia U Jp.)
MacnsiHokHCcI0e OpOoKeHHE MEeKTUHOBBIX BemiecTB. bakrepum poma Clostridium u
OpOXKEHUE 1IEIITIOIO3bI.

Hemnonxoe okucieHue yriieBoJOB U APYTMX OPraHUYECKUX COCAUHEHUM MUK-
poopranuzMaMu ¢ 00pa30BaHUEM KHUCIOT.

AspoOHoe paznokeHue Leuono3bl. Llenmono3opaspymatonme OakTepuu U
rpUOBI-BO30YIUTENN MpoLEecca pa3pylIeHUs LeJUIoa03bl. OKUCIEHUE MUKpPOOpra-
HU3MaMM TE€MHUIICIUTIONIO3, JIMTHUHA, KUpa, YIIIEBOJA0OpoAoB, Bo3OyauTenu u 3Haue-
HUE 3TUX MPOLIECCOB.

Paznen 3 «MuUKpOOpraHM3Mbl B HAPOJHOM XO3SIUCTBE U MEUIIUHEY

Tema Ne 7 «Poib MUKpOOPTaHU3MOB B OMOTEXHOJIOTHH OKPY>KAIOIIEH CpeIbI»

Mukpobuonoruyeckue u aduosiorndeckue (akTopbl pas3iokKeHUs KCEHOOUO-
TUKOB. [lepcucTeHTHOCTh U Jerpajaius KCeHOOMOTUKOB (IIECTUIIUIOB, TTOBEPXHOCT-
HO-aKTHBHBIX BEILIECTB, CHHTETUYECKUX CMOJI, MJIACTMACC U APYTUX MPOAYKTOB Op-
raHUYECKOT0 CMHTE3a) B MPUPOJHBIX IKOCHCTEMaX MUKpoopraHuzMamu. Heobxomau-
MOCTb OIIEHKH BBOJIUMBIX B MPUPOAY KCEHOOMOTHUKOB. MHUKpPOOpPTraHU3MbI aKTHUBHO
YYaCTBYIOIIHUE B PA3I0KEHUN KCEHOOMOTUKOB U UX XapaKTEPUCTHKA.

buonornueckas nHAMKaNUs 3arpa3HEHHON MOYBEHHOW CpEllbl U CAMOOYMIIIE-
HUEe MOYB. THUIBI M XapaKTep 3arpsi3HEHHUH (XMMHYECKOE 3arpsi3sHeHue, OuoJiorude-
CKOe€ 3arpsizHeHue). Posib B pa3inokeHUH NeCTUIIUI0B KOMETa0o0IM3Ma U CUHTPO(DUH.

Hcnonb3oBanue MecTUIIMAOB MUKPOOPTaHU3MaMH B Ka4€CTBE UCTOYHUKOB YT-
nepona (buonerpanaius). 3aBUCUMOCTh Pa3JI0KEHUS MECTUINIOB OT TEMIIepaTyphl,
pH, KucIOpoIHOrO pekuMa M BIAXKHOCTH cpefibl. BKkiajg MUKpOOpraHu3MOB B MUHE-
pau3alvio NECTULIUIOB. JKOJOTHYECKass OMAaCHOCTh XUMHYECKOTO 3arpsi3HEHUs, MMy-
TH OMOXMMHUYECKOW TpaHC(POpPMAIUK TECTUIUIOB MUKPOOPTaHU3MAMH WU TPUEMBI
MCIIOJIb30BaHUs MUKPOOPTAHU3MOB JIJIsl JIerpajaiuu nectuiuaoB. CTUMyIMpOBaHKE
Pa3BUTHS MUKPOOPTAaHU3MOB B MIPUPOTHOM MECTOOOUTAHUU ITyTEM MPUMEHEHHUS Pa3-
JMYHBIX arpOTEXHUYECKUX NMPUEMOB, B YACTHOCTH, PU BHECEHUH UCTOYHUKOB a30Ta,
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¢docdopa, BBINONHAIOIMINX POJb CyOCTpPAaTOB-UHAYKTOPOB MU KocyOcTparoB. Ilep-
CIEKTUBBI UCIOJIb30BAaHUS NIECTULUAOB MUKPOOHOIO IPOUCXOXKICHUS KaK aJlbTEpHa-
TUBbl 3KOTOKCHUKOJIOIMYECKH ONACHBIX XMMHUYECKHX BEIIECTB M KaK COEIMHEHUH,
pasnaraeMbiX B SKOcUCTeMax 0e3 00pa30BaHMsI TOKCUUECKHUX U MEPCUCTEHTHBIX IPO-
IYKTOB pacraja.

buonoruueckoe 3arpsznenue. [lytu camoouniienus nouBbl. HeoOxoaumocTtsb
MPOBEJCHUS CAHUTAPHO — SMUACMHOJIOTHUECKUX TTOYBEHHBIX HCCIEAOBAHUN B 3aBH-
CHUMOCTH OT Pa3HOBHIHOCTH OHMOJIOTUYECKOTO 3arpsi3HEHUSI.

Pasnoxxenue Hegtu u HedrenpoaykToB. TOKCHKOIOTHYECKAsT XapaKTEPUCTHKA
bpakIMOHHOTO cocTaBa HEPTU. 3aBUCUMOCTh CKOPOCTHU Pa3NIOKEeHU HEPTH OT TEM-
nepaTyphl, BIAKHOCTH, cColIep)kaHus Kuciopoga B moue u pH. CtumynupoBanue
npoiriecca Jerpajaiul BHECCHUEM MUHEPANbHBIX ynoOpeHuit (a30THbix U dochop-
HBIX). XapaKTEepPUCTUKa MUKPOOPTaHU3MOB-IECTPYKTOPOB.

Pasznen 4 «Bupycosiorus»

Tema Ne 8 Bupycei u paru

HcTopusi OTKpBITHSI BUPYCOB, UX XapaKTEPUCTHKA, MOPQOJIOrus, CTPOEHUE,
XUMHUYECKU cocTaB. IIpocThie U ciiokHbIE BUPYCHI. | MIIOTE3bI IPOUCXOKACHUS BU-
pycoB. B3aumoneiicTBue Bupyca ¢ KJIETKON — xo3siuHa. Vcnonbs3oBaHue BUPYCOB B
MOJIEKYJISIPHOM OMOJOTMM, MOJEKYJIspHOW reHeTuke. Bupycbl rpuboB, pacTeHMid,
HACEKOMBIX, )KMBOTHBIX U ueJioBeka. daru: cTpoeHre, XMMHIeCKuii coctaB. Bzaumo-
nerctBue OakTepuodara ¢ OakTepuaabHOW KIETKOW. BUpyneHTHblE W yMepeHHbIE
¢daru. 3HaueHue BUPYCOB U (HaroB B MPUPOJE U KUIHU YETIOBEKA.

4.3 Copep:xaHue Ja00paTOPHBIX PA0OT U KOHTPOJIbHBIX MEPONIPUSTHI

Tabmuma 3
Koxa-Bo
4acoB
. dopmupye M3 HUX
Ne u HazBaHMe JIeKIUIA, L Bup
Ne MbIe Nnpak-
Ne paznena MPAKTHYECKUX H KOHTPOJIbHOI0
n/n . KOMIIETEeHIX THYe-
CeMUHAPCKUX 3aHATHI MepONnpHUsITHS
1701 cKasi
MOAro-
TOBKa*
OIIK -1
Tema 1. Uc- ’
TOpH, 00D OIIK - 3,
pH, Jlexmus 1. Uctopus, 066- | OIIK - 6,
€KT, METO/IbI
1. eKT, METObI U 3aJ1a4u IIKoc - 1 2
U 3aJ1a41
MHKDOGHO MUKPOOUOJIOTHH. OIIK -3
JI(E“I/II/I OIIK - 6
' ITIKoc - 1
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Koa-Bo

qgacoB
Ne 1 HazBaHMe JIeKIHIA, L e Bun 3 HUX
Ne MbIe npak-
Ne paznena NMPaKTHYECKUX U KOHTPOJbHOTO
n/n . KOMIIETEHIT THYe-
CeMHMHAPCKHX 3aHATHH MepOoNpPUATHS
7041 CKas
MOJAro-
TOBKa*
[TpakTuyeckoe 3ansTe No
1. MukpoOuoJsioruueckas
P OIIK — 1,
nabopaTopus U MpaBuiIa
a00TBI B HEH YCTPOMCTBO OIIK - 3,
P yerp OIIK - 6, | Konrtpoms BbI-
MHKPOCKOTIA M €r0 Xapak-
repuctui. TexHuka I[IKoc - 1 | moyiHeHHd u 3a- 2
i I/IFOTOBJ’IGH.I/IH OakTepu OIK -3 mura I13.
IE)IJ'IBHBIX npena aTOBI;I OIIK -6
peliap I[IKoc - 1
TEXHUKAa MHUKPOKOITUPOBA-
HUS
Paznen 1. «O01mass MUKpPOOHOJIOTHSD)
Jlexuus 2. CtpykTypa OIIK -1,
OakTepruabHON KIIETKHU. OIIK - 3, 9
[Tpunuumne! knaccupuka- | OIIK - 6,
IIUU TIPOKAPUOT. ITIKoc - 1
IIpakTueckoe 3aHs-
P OIIK -1, Ornpoc, KOH-
treNe2. 3HaKOMCTBO C
dopmamu OakTepuii: ma OIK -3, | Tpom, BhimoN- 2/2
OBII)/II[Hble " HaJ'II())IIK(‘)BI/I OIIK - 6, | HeHus  samuTa
P | TKoc - 1 3.
HbIe (POPMBI.
Tema Ne 2 | IIpakTuueckoe 3aHaTueNe
CtpyKkTypa 3. U3Buteie (Bubpuonnr, | OIIK — 1,
PYKTYP (BHOp Onpoc, KoH-
2 | Oakrepuanb- | crnupuiuibl, cnupoxetsi), | OIIK - 3,
N TPOJIb BBITIOJ-
HOM KJIeTKH. | HuT4aThie (mpocMoTp xke- | OIIK - 6, 212
. HEHUS U 3all1Ta
[Mpuniuner | ne3obakrepuit u3 Bogoe- | [1Koc -1 m
KJ1accudu- MOB) (popMEBI OaKkTEepHii U '
KaIuu IIpo- AKTUHOMHUIIETHI.
KapHoT. IIpakTHueckoe 3aHsi-
P P OIIK -1, Ornpoc, KOH-
tueNe4. Mukpoopranus-
MBI DYKapUOTEIL: JIPOXKIKHU OIIK - 3, TPOJIb BHITIOJI- 1,84
MHKgocfoanécilzle rpu | OUK-6, | nenns u sampura |
- | TIKoc -1 113
OBl U BOJOPOCIIH.
Kontponbsnas padoramo | OIIK —1,
teme: «Ycrpoicto Mmuk- | OIIK - 3,
TectupoBanue 0,16
pockorna u Texuuka muk- | OIIK - 6,
POKOIIMPOBAHHUSIY. ITIKoc - 1
IIpaktnueckoe 3anstue | OIIK -1, Onpoc, KOH- 2
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Koa-Bo

yacoB
. dopmupye U3 HUX
Ne 1 HazBaHMe JIeKIHIA, pMHpY Bun
Ne MbIe npak-
Ne pa3nena NMPAKTUYECKHX H KOHTPOJILHOT0
n/n . KOMIIETEHIT THYe-
CEMUHAPCKUX 3aHATHHA MEPONPUATHUHA
HH CKas
MmoJAro-
TOBKa*
Ne5. BreisiBienune Brimoue- | OIIK - 3, TPOJIb BBITOJI-
HUM B KJIeTkax Mukpoop- | OIIK - 6, | HeHus U 3anIuTa
ranu3MoB. Okpacka criop. | [IKoc -1 I13.
[TpakTyeckoe 3aHs- boBebKa bac
treNe6. [Tocranoska omnel- | OIIK — 1, POBEpKa p
YETOB COCTaBa
Ta 1o uzydenuro 3HaueHus | OIIK - 3,
MATATEIbHBIX 1,84
oTnenabHbIX muTaTenbHelx | OIIK - 6,
cpen Mo BapuaH-
anemeHToB nist pazsutust | [1Koc - 1 Tam
MUKPOOPTraHU3MOB.
OIIK -1,
KonTtpomnrnas paboTa no OIIK - 3
teme: «Mopdoiiorust Muk- OIK 6’ TectupoBanue 0,16
- Y,
OOpPraHUu3MOB
poop ITKoc - 1
Jlexuus 3. Mukpoopra- OIIK -1,
HU3MBI-3yKapHuoTsl (rpu- | OIIK - 3,
N 2
Ob1, Bomopociu, npocteii- | OIIK - 6,
e ITKoc - 1
Tema 3. )
[IpakTnueckoe 3aHs-
Mukpoopra-
tueNe7. Pe3ynbrathl ombl-
HU3MBI-
Ta M0 U3YYEHUIO 3HAUYCHUS
OYKAPHOTHL | . e B HBIX TIHTATENBHBIX
(rpu6Bbl, BO- 5 OIIK -1, | KonTtposb BbI-
AJIEMEHTOB JIJIsl Pa3BUTHUSA
JIOPOCIIH, OIIK - 3, | moiHeHuda u 3a-
. MHKPOOPTaHU3MOB. Y CT- 2
pOCTEN- . OIIK - 6, | mwura II3., ycr-
HBIM OITpoc 110 TeMme «buo- .
me) ITKoc - 1 HBIU OITPOC
pazHooOpasue MUKPOOP-
raHu3MoB (OakTepuu, rpu-
OBI, BOJIOPOCIH, TTPOCTEH-
mve). Bupyco.
OIIK -1,
Jlexuus 4. Meta6o- | OIIK - 3, 9
Tema Ne 4. au3M Mukpoopranmsmo | OIIK - 6,
Mertabonusm ITKoc - 1
MHKpOOpra- IIpakTueckoe 3aHs- OIIK -1, | Konrpouib mnpo-
HU3MOB. tueNe8. Mukpobuonoru- | OIIK - 3, | BeaeHus Mukpo- 2
yeckuid aHanu3 paznud- | OIIK - 6, | Guosnorudeckoro
HbIX cyOocTpaToB (mouBa, | [1Koc -1 1oceBa.
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Koa-Bo

qacoB
. dopmupye U3 HUX
Ne 1 HazBaHMe JIeKIHIA, pMHpY Bun
Ne MbIe npak-
Ne pa3nena NMPAKTUYECKHX H KOHTPOJILHOT0
n/n . KOMIIETEHIT THYe-
CEMUHAPCKUX 3aHATHHA MEPONPUATHUHA
7048 CKasl
MmoJAro-
TOBKa*
pacTeHue).
[IpakTnueckoe 3aHs-
teNe9 KoanuecTBeHHBIM OITK — 1
YHET YHCICHHOCTH MUK~ | e 3’ KonTposs npa-
POOPraHU3MOB B Pasiiy- | o 6’ BWJIHHOCTH MPO- 2
HBIX cyOcTparax (pe3ylib- MKoc 1’ BEJICHUS yueTa
TaThl IOCeBa). Brinenenue
YHUCTOU KYJIBTYPHI.
[IpakTnueckoe 3aHs-
tieNel0. Ananus BbIe-
JeHHOM uncToit KynbTypsl. | OIIK — 1,
KonTpons npa-
Oxkpacka KyJbTypbl 11O OIIK - 3,
BWJIBHOCTH BBI- 1,84
I'pamy. Onpenenenue OIIK - 6,
noHenus 113,
yyBcTBUTENbHOCTH MUK- | [IKoc -1
POOpPraHu3MOB K aHTHOHO-
THUKaM.
OIIK -1,
KonTtpomnrnas padoTa no OIK - 3
teme: «IIutanne MUKpPO- OIIK 6’ TecTupoBanue 0,16
OPTaHU3MOB). MKoc 1
Paznen 2 «I9K0JI0rusl ¥ Te0OXMMHYECKas 1eATeIbHOCTh MUKPOOPTAHU3MOB)
Tema Ne 5 Jlekums Ne 5 Bausinue OIK — 1
Brnusaue | ¢pakTopoB BHEIIHEH Cpebl OIIK 3’
3 ¢dakTopoB Ha MHUKPOOPTaHU3MBI. OITK 6’ 2
BHEIIIHEN DKOJOrus MUKpOOpra- MKoc 1
Cpebl Ha HHU3MOB.
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Koa-Bo

yacoB

e Ne 1 HazBaHMe JIeKIHIA, (I)oi)ln;nepye Bun ?fi):ﬁi‘
w/n Ne pa3nena NPAKTHYECKUX H KOMIIETeHIL KOHTPOJILHOT0 THe-
CEMUHAPCKUX 3aHATHHA e MEPONPUATHUHA o

MOJAro-

TOBKa*

Mukpoopra- | IIpaktuueckoe 3ansaTreNe

HU3MBI. OKo- | 11 OrneHka 4yBCTBUTEb-

JIOTHSI MUK- | HOCTH YHCTOM KYJIBTYPHI K KonTpomns BbI-

poopranu3- | antuOuotukam. Ycrueii | OIIK —1, | nmonHeHus u 3a-

MOB. onpoc 1o teme: «Bmusaue | OIIK - 3, | mura I13., ycT- 2
¢dakropos BHemHel cpeasl | OIIK - 6, | HbIf onpoc, pe-
Ha MUKPOOPIraHU3MBL. [IKoc -1 | meHue cutya-
«MeTtabonn3M MUKpPOOP- LIHOHHOM 3a/1a4n
rann3MoB». CuTyanuoH-
Has 3a7a4a
Jlexuus 6. «IIpeBpamenue | OIIK — 1,
Mukpoopranuzmamu co- | OIIK - 3, 2
eauHeHun yriepoja, azo- | OIIK - 6,
Ta, hocdopa, cepb». [MIKoc - 1
[IpakTrueckoe 3ansiTueNe OIIK — 1
Tema 6. 12. MonenupoBanue npo- OIK - 3” KonTpomns BbI-

Tpespariie- 1IECCOB CITUPTOBOTO, M%C— OTIK - 6. IIOJIHEHUS U 3a- 1,84

HIE MHKPO- JISHOKHUCJIOTO OpOXKEHUN U MKoc - 1 mmTa 113

OpraHH3Ma- OpOKEHUS TIEJUTIOJIO3BI.

M COEIHHE- KonTtpomarHas paboTa no OIIK -1, | TIpoBepka T€0-

HUH yrITepo- teme: «ITutarensasie cpe- | OIIK - 3, PEeTHECKOH 0,16
1la, 43074, JIbl U METO/IbI CTEPUIIN3A- OIIK - 6, KOHTPOJILHOM
bochopa, LIAN. I[IKoc - 1 paboThI

cephl JlabopaTtopHnas pabotaNe
13. Momnounokwucioe 6po- | OIIK —1, Ormpoc, KOH-
xeHue. Mukpoduopa cu- | OIIK -3, | Tposb BbINONA- 2
noca u kucyion kanyctel. | OIIK - 6, | HeHus u 3amuTa
Ananmu3 kuciomosounbix | [IKoc - 1 I13
POJTYKTOB.
KontposnbHas pabota 1o OIK — 1
Tteme: «Posib MuKpoopra- ’
HU3MOB B TpaHC(bIZ)pleauHH OIK -3, | Tectup YOBATHC, 2
COEIMHEHUH yIiiepoja. OIIK -6, | ycTuetit onpoc
[IKoc - 1

IIponecchl nosryyeHus
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Koxa-Bo
yacoB
. dopmupye U3 HUX
Ne 1 HazBaHMe JIeKIHIA, pMHpY Bun
Ne MbIe npak-
Ne pa3nena NMPAKTUYECKHX H KOHTPOJILHOT0
n/n . KOMIIETEHIT THYe-
CEMUHAPCKUX 3aHATHHA MEPONPUATHUHA
HH CKas
NOAro-
TOBKa*
SHEPIUN»
Y CTHBIN OIIPOC 110 TEME
«KpyroBopot yraeponaar.
[IpakTyeckoe 3aHs-
tueNel4. MonenupoBanue
nporeccoB kpyropopora | OIIK —1, Ornpoc, KOH-
azota B npupoae (munepa- | OIIK -3, | Tpomnb BeImoI- 5
muzanwst, neautpudukanus| OIIK - 6, | HeHus u 3ammuTa
u azot¢ukcanus). [Ipo- | IIKoc -1 113
CMOTp KIIyO€HbKOB 06000-
BBIX PACTCHUU
KontposnbHas pabora 1o
Tteme: «Mukpobuoaoruye-
ckue mnpoiieccsl Tpancdop- | OIK — 1,
Maly a30TCOJIEPHKALIUX OIIK - 3, | TectupoBanue, 5
COEIMHEHUID. Y CTHBIN OIIK - 6, | ycTHBII ompoc
omnpoc no teme «Yuactue | I[1Koc -1
MUKPOOPTaHU3MOB B IUKJIE
a30Tay.
Pa3znesa 3 «Mukpoopranu3Mbl B HAPOJAHOM X03sSIIICTBE U MeTUIIHHE)
OIIK -1,
Jlexiust 7 «Posib MUKpPOOp- OIK - 3
raHW3MOB B OMOTEXHOJIO- 6’ 2
Tema Ne 7 ? OIIK - 6,
2 THH OKPYKAIOWIEH CPENBD) | rr- 1
«Ponp MUK- 0¢
4 poOpraHus-
MOB B OHO- [TpakTyeckoe 3aHs-
P OIIK -1, Onpoc, KoH-
texHosioruu | tueNelS. Onpenenenue
. OIIK -3, | TpoJb BBITION-
OKPYKAIOLIEH| TOKCHUYECKOTO BIIUSIHUS 2
cpeap» IIOYBEHHBIX MUKPOOpra OTIK -6, | nerms 1 samuTa
- | IKoc -1 113
HU3MOB Ha PACTCHUS
Pasznen 4 «Bupycojiorus»
OIIK -1,
Tema Ne 8
> Bupycet u | Jlekus 8 Bupychl u daru OIIK - 3, 2
darn OIIK - 6,
ITKoc - 1
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Koxa-Bo
qacoB
. dopmupye U3 HUX
Ne u HasBaHMe JeKUUiA, PMUpPY Bug
Ne Mble npak-
Ne pa3nena NMPAKTUYECKHX H KOHTPOJILHOT0
n/n - KOMIIETEeHII THYe-
CEMUHAPCKUX 3aHATUMN MEPONPUATUS
7048 CKas
MOJAro-
TOBKA*
IIpakTHyeckoe 3aHs-
P OIIK -1, Ornpoc, KOH-
teNel 6 M3yueHue B3au-
N OIIK - 3, | TpoJb BBINO-
MOJICHCTBHS BUPYCOB (Ha 1,84
HpHMeEpe KOMH(AroB) 1 OIIK - 6, | HeHHS U 3alHUTa
S 2 IKoc - 1 I3
OakTepuit
OIIK -1,
KontponsHas padora mo OIIK - 3
P P " | TecrupoBanme 0,16
teMe: «Bupycel u arm». OIIK - 6,
IIKoc - 1

*Yyactre o0ydaroluxcs B BHIITOJIHEHUU OTACIbHBIX 2JIEMEHTOB paboT, CBA3aHHBIX ¢ OynyIen
po(hecCHOHATIBHOM e TENIbHOCTBIO M HAIIPaBJICHHbBIX HAa (P OPMUPOBAHUE, 3aKPEIUICHUE, Pa3BUTHE
MPAKTUYECKUX HAaBBIKOB U KOMIETEHIIMI 110 MPOQHIII0 00pa30BaTEIbHON MPOTrPaMMBbI.

4.4 IlepeyeHb BONPOCOB /IJIsI CAMOCTOATEIbHOI0 M3y4YeHH s JUCTMILTHHbI

Tabmuia 4

Ne paznesna u TeMbl

IMepeyens paccMaTpruBaeMbIX BOMPOCOB JIJIS CAMOCTOSITEILHOTO
U3y4YeHHusi

Pa3znen 1 «O6mas MUKpPOOHOIOTHSD)

HUe paKToOpoB
BHEIIHEW Cpeapl HA
MUKpPOOPTaHU3MBI.
DKOJIOTHsI MUKPO-

2 Tema 2. Ctpykrypa | 'eHeTHKa MUKpOOpPraHu3MoB (MoAudUKALUKU, MYyTalluud U
OakTepuaIbHOU pPEKOMOMHAIMY, BHEXPOMOCOMHBIE (PAKTOpPbI HACIIECTBEH-
kJeTkH. [[puHIM- | HOCTH: MIa3MUABl U TPAHCIIO30HBI, T€HHAs WHXKEHEpUs B
bl KJ1accuguka- MUKpPOOHMOJIOTUH, PEMApalMOHHBIE CHUCTEMBI MPOKAPUOT).
LUU POKAPUOT. OIIK — 1, OIIK - 3, OIIK - 6, [IKoc - 1

Knaccudukanus Oaktepuii: XapaKTepUCTUKA OTIEITbHBIX
rpynn Oakrepuii. Apxeu. OIIK — 1, OIIK - 3, OIIK - 6,
ITKoc - 1

3 Tema 4. Merabo- | buocunTe3 y MUKpoOOpraHu3MoB (O€IKOB, yriaeBOAOB, JIH-
JU3M  MHUKPOOpra- | MUI0B, HYKJIEHHOBBIX KUCJIOT, (PEPMEHTOB, aHTHOMOTHKOB,
HU3MOB. TOKCUHOB, BUTAMWUHOB M JIp.). 3HaU€HUE IHMKJIa TPUKApOO-

HOBBIX KHCJIOT B KOHCTpYKTUBHOM MeTabonu3me. OIIK — 1,
OIIK - 3, OIIK - 6, [1Koc - 1
Paznen 2 «9K0JI10rusl ¥ reOXUMHYECKas 1eITeJIbHOCTh MUKPOOPTaHM3MOBY
4 Tema Ne 5 Bnus- Bnusitnue BHemHuUX (GakTopoB Cpeabl  (OKUCIUTEIBHO-

BOCCTAHOBUTENbHBIA MOTEHIIMAN CPENbI, THAPOCTATUYECKOE
JABJICHUE, BIUSHAE XUMUYECKHX BEIIECTB, KOHUEHTPALIHH,
paauaru) Ha Mukpoopranusmel. OIIK — 1, OIIK - 3, OIIK
-6, IIKoc -1
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Ne

Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /IJIS CAMOCTOSITEILHOTO

n/n H3Y4YeHHs
OpraHU3MOB. DKOJIOTUYECKHE OCOOECHHOCTH PAa3BUTHUS, MHUKPOOHBIX CO-
o6mects mouBkl. OIIK — 1, OIIK - 3, OIIK - 6, ITKoc - 1
5 Tema Ne 7. Ilpe- | YyacThe NMOYBEHHBIX MHUKPOOPTaHHW3MOB B MpEBpAlllEHUU
BpalleHUE MUKpO- | XxKene3a, mapranua, amomunusa. OIIK - 5
OpTraHimsMaMit €O | Apanjoxe - aHadpOoOHOE OKHCICHHE aMMOHHS. VcTopws,
CAMHCHUM — a30T, | Gryiagq xapakTepHCTHKA, PasHOOOpasHe BHIOB, IIPHMEHE-
(ocdopa, cepbl. | yye OIIK - 1, OIIK - 3, OIIK - 6, [TKoc - 1
6 Tema Ne 6. Ipe- AHa’poOHOE JbIXaHUE C WCIOJIb30BAHUEM KHUCJIOPOJa HUT-
BpainieHue Mukpo- | patoB u cynbdaTtoB. OIIK — 1, OIIK - 3, OIIK - 6, [1Koc - 1
OpraHu3Mamu co- | MoJIOYHOKHUCIIOE OpOoXKEHUE U ero Bo30yauTeNnu. 3HaueHUe
€IUHEHUN YIJIEPO- | MOJIOYHOKHUCIIOTO OpOXKEHUS B MHUIIEBON MPOMBIIIICHHO-
na. CTH, B OBITY, TIPU CHJIOCOBAaHUHU U CEHAXUPOBAHUH KOPMOB.
OIIK — 1, OIIK - 3, OIIK - 6, [IKoc - 1
CnuproBoe Opoxenue. [[poxxu Kak BO30OyAUTENN CIUPTO-
BOro OpokeHMsI (IMKWE W KYJIbTYpPHBIC, HU30BBIE U BEPXO-
Bbie). Mcnonb3oBanue npoxoken. OIIK — 1, OIIK - 3, OIIK
-6, I1Koc -1
Paznesn 3 «KMuUKpOOpraHu3Mbl B HAPOJAHOM XO03SIiICTBE U METUIIMHE)
7 Tema No 8. «Ponb | AHaspoOHBIE Tpoliecchl (MeTaHOBOE OpOKeHHE) MpU pas-
MUKpPOOPTaHU3MOB | JIO)KEHWW HABO3a U TMOJIyYeHUH Ouorasa u3 OBITOBBIX OTXO-

B OHOTEXHOJIOTHUH
OKpyXaruien cpe-
By

JIOB U OTX0/10B XHUBOTHOBOueckux gepm. OIIK — 1, OIIK -
3, OIIK - 6, ITIKoc - 1

Hcnonb3oBaHue NPOAYKTOB MHUKPOOHOrO CHHTE3a s
KOPMJIEHUSI KUBOTHBIX. Mcronb3oBaHWe NPOOMOTUKOB B
CEJIbCKOM XO3SIIICTBE, CHUHTE3 BUTAMUHOB M (DEPMEHTOB.
OIIK — 1, OIIK - 3, OIIK - 6, [TKoc - 1

Pa3nen 4 «Bupycobi»

1. Tema Ne 9 Bupycsl | Knaccuduxarnus Bupycos. OIIK — 1, OIIK - 3, OIIK - 6,
u (arm. ITKoc - 1
Bupycel apxel, mpoTUCTOB, rprOOB, BOJOPOCIEH, BBICIIMX
pactenunii. OIIK — 1, OIIK - 3, OIIK - 6, [1Koc - 1
5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
Tabmura 5
IIpumeHeHNe AKTUBHBIX U HHTEPAKTUBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTU I
HaumenoBaHue HCIIOJIB3Y-
Ne eMbIX aKTUBHBIX M HHTep- | Kou-Bo
Tema u popma 3anaTHdA
n/n AKTHBHBIX 00pa3oBare/ib- | 4acoB
HBIX TeXHOJIOT Uil
1. MuKpoopraHu3MbI-3yKapHOTHI JI UH(GOPMaIMOHHO- 2
(rpuOBbI, BOAOPOCTH, IPOCTEUIIIHE). KOMMYHUKAIIMOHHAS
TEXHOJIOTUSL.
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HaumeHoBaHMe HCIIO0JIb3Y-

Ne eMbIX aKTUBHBIX M HHTep- | Koua-Bo
n/n Tewa i popma sausTHs aKTHBHBIX 00pa3oBare/ib- | 4acoB
HBbIX TEXHOJIOI'HHU
2. @poHTaNbHBIN onpoc BiusHue [13 | uaauBUAYyaILHOM 00Opa- 2
OonoTuyeckux (HakToOpoB HA MUKPO- 30BaTENbHOMN TPAEKTO-
OpraHu3Mbl. JKOJIOTUSI MUKPOOP- pHUU, U CKBO3HBIE ITU(D-
TaHU3MOB.» pPOBBIE TEXHOJIOTU
3. | ®ponransHbiit onpoc «llutanue [13 | uHaMBUAYaIBHON 00Opa- 2
MUKpPOOPTraHu3MoB. Briusaue dax- 30BaTEJIbHON TPAEKTO-
TOPOB BHEIIHEW CpeAbl HA MUKPO- pUH, U CKBO3HBIE ITH (-
OpraHUu3MBbD». POBBIE TEXHOJIOTH
4. | ®poHTanbHbI onpoc «Posb MUK- [13 | uaauBUAYaIBHON O00Opa- 2
pPOOpPraHu3MoB B TpaHchopmanuu 30BaTEJIbHON TPAEKTO-
coennHeHn yraepoa. IIponecchr pHUH, U CKBO3HBIE LIU(}-
NOJIYYECHUS SJHEPTUNY. POBBIE TEXHOJIOTH
5. | MonenupoBanue npoueccoB cuup- | 113 | uHauBHIYansHOM 0Opa- 2
TOBOT'0, MaCJISIHOKUCIIOTO Opoxe- 30BaTEJILHON TPAEKTO-
HUN U OpOKEHUS LEIUTIOIO3bI. pHUH, U CKBO3HbBIE LU (-
POBBIE TEXHOJIOTH
6. | MoaenmupoBaHue IPOIECCOB KPY- [13 | uHauBUAYyabHOU OOpa- 2
rOBOpOTA a30Ta B MpUpoJe (MUHE- 30BaTENIbHOMN TPAEKTO-
panu3auus, JeHUTpUPUKALUS U pUH, U CKBO3HBIE I (-
azot¢ukcanus). [IpocmoTp Kity- POBBIE TEXHOJIOTH
0eHbKOB O00OBBIX pacTEHUN
7. MukpoOHOIOTHYECKUN aHATTN3 [13 | uaauBMAYyaIHHOM O00Opa- 2

pa3TUYHBIX CyOCTPaTOB.

30BaTEJIbHON TPAEKTO-
pHYH, U CKBO3HBIC LK (-
POBBIE TEXHOJIOTH

HTOraM O0CBOCHMUSA NTUCIHUITIJINHBI

6. Tekylunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTECTAIMUSA 10

6.1. TunoBble KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHUAJIbI, HEO0OXOUMBbIE ISl
OLICHKH 3HAHWI, YMEHUI U HABBIKOB M (WJIH) ONbITA AeATEJIbHOCTH

TecroBble 3a1aHusA
«MopdgoJiorust ¥ CTPYKTYpa 0AKTEPHAJIBbHOU KJICTKW.
1 bBysi1aBoBuany ¢GopmMy UMEIOT
1) dby3zobakrepun
2) KopuHEeOaKTepun
3) IUTIIIOKOKKHU
4) XJaMUJIUH
2 K npoxkapuoTram OTHOCATCS
1) BupychI

24




2) mpocTenime

3) GakTepuu

4) rpubbI

3 K MexaHu4eckoi 4acTH MUKPOCKONA OTHOCHTCS
1) okymsap

2) KOHAEHCOD

3) MaKpOBHHT

4) peBOJIbBEPHOE YCTPONCTBO C 00BEKTUBAMU

4 B ocHOBe TOKCOHOMHUM OaKTePUil JIEXKUT U3ydeHHe
1) ux Mmopdonoruu u GMOXMMHUYECKUX CBOMCTB

2) HAJIM4YUSI TOKCUHOB

3) crtocoOHOCTH 0OPAa30BBIBAThH CIIOPHI

4) UX NATOT€HHBIX U BUPYJICHTHBIX CBOMCTB

5 CtpenTof6anm/iibl B Ma3KaxX pacnoJaralTces

1) rpO3/Ib€BUIHBIMU CKOILJICHUSIMU

2) HeNPaBUILHBIMU CKOTUICHUSIMU

3) uenoukamu

4) OTMHOYHO

6 dusoreHeTn4ecKasi TAKCOHOMMS 0aKTepHil CTPOUTCH HA OCHOBE:
1)3BOIIOIIMOHHOTO POJICTBA M TEHETHYECKHUX MPU3HAKOB
2)MOp(OIOTHYECKUX CBOWCTB

3)(pu3H0IOTMIECKUX CBOMCTB

4)ceposIOrM4ecKuX CBOMCTB

7 Omnupuyeckas kiaccupurkanusa Oakrepuii (mo 0epaxu) CTPOUTCH HAOCHOBE:

1)3BOTIOLIMOHHOTO POACTBA U TEHETUYECKUX TPU3HAKOB

2)TOABKO MOP(OJOTUYECKUX CBONCTB

3)TobKO (PU3UOTOTUIECKUX CBOMCTB

4)COBOKYITHOCTH (hEHOTUITUYECKUX MPU3HAKOB

8 IIpoxapuoTH4eckme KJICTKH, B OTJIMYHE OT 3YKAPHOTHYECKHUX, JIUIICHbI:
Dsapa

2)IIMTOILIa3Mbl

3)uuToriazMaTHYeCcKoOn MeMOpaHbl

4)pubdocom

9 ITo nuiMHe BOJIHBI M THILY HCIIOJIb3yeMOI0 U3JIy4eHHsI COBpPeMEeHHbIe MUKPO-
CKOIIBI IeJISITCS Ha:

1)cBETOBBIE U AIIEKTPOHHBIE

2)CBETOBBIE U TEMHOIIOJIHbBIE

3)$pa30BOKOHTPACTHBIE U TEMHOTIOJIbHbBIC

4)>71eKTPOHHBIE U MEXaHUYECKUE

10 ®a30B0-KOHTpPACTHASI MUKPOCKOINSI OCHOBAHA HA:

1) yMeHbIIEHMN MTHTEHCUBHOCTH OCBEILEHHUS Ipenapara 3a C4eT OIyCKaHus
KOHJICHCOPA U CyKEeHUs auadparmbl

2) mpeBpalleHu ONTUYECKUMHU CpeicTBaMu (ha30BbIX KOeOaHuil B
aMIUTATYIHbIE

3)oTceueHnH MPOXOIAIIETO CBETA U BU3YaIU3aUU OOBEKTOB B PACCESIHHBIX
Jay4yax

25



4)nonsipu3aluu JBYX Jy4deld BO B3aMMHO MEPIEHIUKYISIPHBIX TNIOCKOCTAX
11 TemHOMOJIbHASI MUKPOCKOIUS OCHOBAHA HA:

1) crtoCOOHOCTH HEKOTOPBIX BEIIECTB U3Ty4YaTh CBET IIPU BO3ACHUCTBUU
KOPOTKOBOJIHOBOT'O M3JTyUYEHUS

2) yMEHBIICHUU UHTEHCUBHOCTHU OCBEIICHHMS TMperapaTa 3a CUCT OIyCKaHUs
KOHJICHCOpA U CY>KEeHHUsI ThadparmMsl

3)mpeBpalieHu ONTHYECKUMHU CpeicTBaMu (ha30BbIX KOJeOaHHil B
aMIUTUTYIHbIE

4)oTCcedeHnH MPOXOISIIEro CBETa U BU3yalIn3alliid 0ObEKTOB B PACCESIHHBIX
JTy4dax

12 JIroMmuHeceHTHAsi MUKPOCKOIIUA OCHOBAHA HA:

1) crtocOOHOCTH HEKOTOPBIX BEIIECTB U3JIy4YaTh CBET IPH BO3ACHCTBUU
KOPOTKOBOJIHOBOT'O U3TyYEHUS

2) npeBpalleHUH ONTUYECKUMHU CpelIcTBaMU (a30BbIX KOsieOaHUil B
aMIUTUTYTHBIC

3)oTceueHnH MPOXOIAIIETO CBETA U BU3YyaIU3allul OOBbEKTOB B PACCESIHHBIX
Jy4dax

4)nonsipuzanuu ABYX Jiydel BO B3aUMHO MEPIEHAUKYIISPHBIX IIOCKOCTIX
13 CTaduI0KOKKHN pacnoaaranTcs

1 )onuHo4yHOE, OECTIOPSIOYHO

2)IETIOYKOM

3)B BuE MakeTOB 110 8-16

4)B BUJIE€ «BUHOTPAHOMN TPO3IM»

14 PoOept Kox oTKpbLI

1)oTKpBUT TpUpPOAY OpOKEHUS

2)oayyuia BaKUIMHY IPOTUB OEIIeHCTBA

3)OoTKpBUT BO3OYAUTENS TyOepKye3a

4)0MyYns BaKIIMHY TPOTUB CUOUPCKOM SI3BBI

15 N.A. Me4YHHKOB OTKPBLI

1)OTKpBUT IPUPOTY OpOKEHUS

2)OTKpbUI BO30OyAUTENS TyOepKyse3a

3)co3aain ¢arouuTapHyO TEOPUI0 UMMYHHUTETA

4)BBen B 1a00OPATOPHYIO MPAKTUKY MUTATEIbHBIE CPEJIbI

16 Hauboabliee KOJIM4€CTBO BOJbI B 0aKTEPUAX HAXOAUTCSH B!

1) nonHoi gpaxuu

2) KpucTauueckon popme

3) cBOOOTHOM BU/IE

4) CBSA3U C KOJJIOUIaMHU

17 y rpamoTpunaTebHbIX 0aKkTepuil 00Jiee BHIPAKEH

1) nunononucaxapuaHbIi KOMIOHEHT KJIETOYHON CTEHKHU

2) TMIONPOTENHOBBIA KOMIIOHEHT KJIETOYHON CTEHKH

3) MypEHHOBBI KOMIIOHEHT KJIETOYHOU CTEHKU

4) GocomunuIHBII KOMIIOHEHT KJIIETOYHON CTEHKH

18 O0s13aTeIbHOM CTPYKTYPO#i 0aKTepUaIbHOM KJIETKH ABJISIETCS

1) bumbpuun

2) ciopa
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3) HyKJIeOu T
4) 3epHa BOJIOTHHA

19 I'pamoTpunaTe/IbHbIE 0AKTEPHH OKPAINMBAIOTCS B:
1) cunuit uBeT

2) KpacHBIHN IIBET

3) JKenThIi 1IBET

4)MeTaxpomMaTHUYECKU
20 Coco0CcTBYET CIIOPOOOPA30BAHUIO

1) HeqOCTATOK MUTATENBHBIX BEILIECTB
2) HaKOIUJIEHHE MPOAYKTOB OOMEHa
3) U3MEHEHUE pH
4) Bce mepeynciIeHHoe
21 |-popmbl GakTepuii 00pa3yroTcs Mo BJAUAHUEM

1) aHTUOMOTUKOB
2) KUCJIOT
3) HarpeBaHus
4) oxJaxxaeHus
22 O0pa3ywomascs Npu CnopoodpPa3oBaAHNH IUNNKATHHOBAA KNCJI0TA 00HAPY-
JKMBaeTcst

1) B KopTeKce crop
2) npoTormacTe Crop
3) crioporuiazme
4) sx30copuyMe
23 OcHoBHOI GyHKIMeH KanCyJ/bl 0aKTepuii siBJIsIeTCs:
1) 3amura oT parounTo3a U AHTUTEN000PA30BAHUS
2) y4acTue B JIeJICHUU
3) 3amuTa OT XUMHUYECKUX BO3JEHCTBUM
4) 3ammTa OT KosieOaHUN TeMIlepaTyphl
24 OcHoBHasi QYHKIUS ATOIIAZMATHYECKOI MeMOpaHbI
1) obpazoBanre MeTabOIUTOB
2) oOpa3oBaHHE TOKCUHOB
3) ydactue B JIbIXaHUU
4) yyactie B MUTaHUU
25 JIois oKpacKu mo MeToAy rpaMa MCIoJib3yIT

1) Be3yBUH
2) 5% pacTBOp CepHOM KUCIOTHI
3) reHuuaHd- GUOIETOBBIM
4) xap0on0BbIi (hyKCHH
26 BemecTBO KamncyJbl 0aKkTepuid MpeacTaBJIeHO:

1) rmukonenTuaOoM
2) MYKOIIPOTEUHOM
3) MypaMUWJIUIIETITHIOM
4) MyKomnonucaxapuaom
27 I'nuKkaHoOBbBIE LeNH KJIeTOYHOI CTeHKH 0aKTepHuil mpeacTaBIeHbI
1) nentTuaamu A-aaHUHOM U J- TTyTAMUHOBOW KUCIOTOM
2) N-aleTUIINTIOKO3aMUHOM U N-alleTUIIMYPaMOBOW KHUCIOTON
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3) IUMUKATUHOBON KUCJIOTOM

4) TIMKOT€HOM

28 IoaBH:KHOCTDL OaKTepHid 00ecrieYnBaeTCs
1) BpalieHreM KT'yTHUKOB

2) IBMKEHUEM PECHUYCK

3) nBrwxeHueM GumMOopuit

4) cokpanieHueM KJIETOUYHON CTEHKHU

TecToBble 3agaHus 0 TeMe «Bupycsl 1 paru»
1. Bupycsl ObLIIM OTKPBITHI
A) ©. JI’9pemiem
0) 2.0. JIxennepom
B) JI.1. liBaHOBCKHM
r) JI. Tlactepom
2. bakrepuodaru oTKpbLIH
a) ®@. JIepdnep u I1. dpomr
0) ®. Tyopt u ®. JI’Dpesmib
B) U.-C. bax u ®@. Menaenbcon
r) H.-T. Coccrop u XK. b. Byccenro
3. Bupychl CYMTAKOT KUBBIMH CYLIECTBAMU, TAK KAK OHU
a) oOpa3oBaHbl O€JIKaMU U HYKJICMHOBBIMHU
0) coCOOHBI B3aUMOIEHCTBOBATh C KJIIETOYHBIMU
B) UMEIOT YIOPAJIOUYECHHYIO CTPYKTYPY U CUMMETPHIO
KHCIIOTaMU
') UMEIOT T€HOM, CITIOCOOHBI K CAMOKOITUPOBAHMUIO,
MeMOpaHamMH W MPOHHUKATh B KJIETKH OOJaJar0T HACJIEJACTBEHHOCThIO U M3MEHYMBO-
CTBIO
4. Iloxosimasicsa popmMa BUPYCa BHE KJIETKH X03IMHA 3TO
a) BUPOU/T
0) puoH
B) Karicua
') BUPUOH
5. Bupyc mo3an4Hoii 00J1e3HU Ta0aKka MMeeT CHMMETPHIO
a) CIUPaIbHYIO
0) UKOCA’APUUECKYIO
B) CJIOKHYIO
') KyOM4YecKylo
6. bakrepuodar T4 yesioBeka MMeeT CHMMETPHIO
a) CIUpPaIbHYIO
0) UKOCa’APUUECKYIO
B) CJI0KHYIO
') KyOn4ecKkyro
7. Kommuieke kancuaa U BUPYCHOM HYKJIEHHOBOM KUCJI0ThI HA3bIBAETCH
a) CyInepKarcu/
0) HyKJICOKAIICH/T
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B) Karicomep

I') MPOTOMED

8. HapyxHblii 0€J1IKOBBIH CJI0i BUPYCOB 3TO

a) MerIoMep

0) Kop

B) TPAHCKPUINT

T') Karcu/I

9. YHUKAJIbHBIM (pePMEHTOM PETPOBUPYCOB ABJISIETCS

a) puOoHyKJIea3a

0) oOpaTHasi TpaHCKpUITa3a

B) peIUIMKa3a

') IPOTEMHKUHA3a

10. ITpaBuIbHAS NMOCJIEI0BATEJIBHOCTH ITANIOB OHTOIeHe3a BUpYyca:

a) ajcopOuusi — MPOHUKHOBEHUE B KIETKY — TPAHCJIOKAlUsg — peIUIMKaIus, pe-
OPOAYKIMS — cOOpKa BUPYCHBIX YaCTHIL U CO3PEBAHUE

0) amcopOusi — TpaHCIOKalKs — MPOHUKHOBEHUE B KJIETKY — pEIUIMKAIUs, pe-
IPOAYKIHSI — cOOpKa BUPYCHBIX YaCTULl U CO3PEBAHNE

B) TpaHCJIOKanusi — aacopOLusi — MPOHUKHOBEHUE B KJIETKY — pEIUIMKalUs, pe-
IPOAYKIHSI — cOOpKa BUPYCHBIX YaCTULl U CO3PEBAHNE

I') IPOHUKHOBEHUE B KJIETKY — aJCOPOIMs — pEIUIMKaIus, PenpoayKIus — TpaHC-
JOKanusi — cOOpKa BUPYCHBIX YaCTHI] U CO3PEBAHME

11. BugumbpiMu NpoOsIBJICHUAMHU [1eiiCTBUA BHPYCOB HA KJIETOYHbIC KYJbTYpPbI
SIBJISIIOTCS

a) LI, PTA

0) OnsikooOpa3oBaHUE

B) BHYTPUKJICTOYHBIC BKIFOUCHUS

') BEpHBI BCE BAPUAHTHI IIYHKTOB a), 0), B)

12. Perutukanusi BUpyca 3T0

a) CUHTE3 JOYEPHUX HYKJICHMHOBBIX KHCIIOT

0) cuHTEe3 OEJTKOBBIX MOJIEKYJI

B) OCBOOOJKJICHHE OT OEITKOBOM 000JIOUKH

r) cunte3 MPHK na matpune JJHK nin PHK

13. Ilpu penpoayxkuuu PHK(+) BUpycoB oTCyTCTBYET cTaausA

a) TPAHCKPUIILIHS

0) perukaus

B) TPAHCIIALIUS

I') UHKallCUANPOBaHUE

14. PHK(-) BupychI 00513aTeJILHO COAEPKAT PepMeHT

a) JAHK-3aBucumyro PHK-nonumepasy

0) PHIOHYKIIEa3y

B) TPAHCKPUNTA3y

r) PHK-3aBucumyto JIHK-nonumepasy

15. IIpaBuiibHasE MOC/IEA0BATENBHOCTD 3TANOB cTaHAAapPTHOrO uukia IIP:

a) snonranus uenu JIHK npu 70-75°C — omxur npaiimepos mipu 40-60°C — nena-
typauust JHK npu 90-95°C
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0) omxur nparimepoB nipu 40-60°C — snonranus nenu JAHK npu 70-75°C — nena-
typauus JJHK npu 90-95°C

B) nenatypauusa JHK npu 90-95°C — snonranusa uenu JHK npu 70-75°C — oTxur
npaiMepoB 1ipu 40-60°C

r) nenatypauus JHK npu 90-95°C — omxur npaiimepos tipu 40-60°C — snoHranus
unenu JJHK mpu 70-75°C

16. bakrepuogaru oTKpbLIH

a) ®@. JIehdnep u I1. Dpomn

0) ®@. Tyopt u ®. JI’Opemib

B) JIx.JI. Yorcon u @. Kpux

r) ®@. XKako6 u XK. Mono

17. Bupychbl ’KMBOTHBIX OTKPbLJIH

a) ®@. JIepdnep u I1. Dpomm

0) ®@. Tyopt u ®@. JI’Opemib

B) JIx. JI. Yorcon u ®@. Kpuk

r) @. XKako6 u XK. Mono

18. Bupychl yesi0Beka BiepBbie OTKPbLI

a) E. Kacniepcku

0) Ix. Makadu

B) Y. Punn

r) ®. Kosn

19. Bupychbl CHUTAKOT KUBBIMH CYLIECTBAMHU, TAK KAK OHH

a) oOpa3oBaHbl O€JIKaMU U HYKJICMHOBBIMHU

0) coCOOHBI B3aUMOEHCTBOBATh C KJIIETOYHBIMU

B) UMECIOT YIOPSIIOYEHHYIO CTPYKTYPY U CUMMETPUIO

KHCIIOTaMU

') UIMEIOT T€HOM, CIIOCOOHBI K CAMOKOITMPOBAHUIO,

MeMOpaHamMHu U MPOHHUKATh B KJIETKH O0JaJar0T HACIEACTBEHHOCTHIO U M3MEHYUBO-
CTBIO

20. Hapy»Hble BBIPOCTHI KAIICOMEPOB HA3bIBAKOTCS

a) MeTuIOMephI

0) mpoToMepsI

B) IPUOHBI

r) paniMepsl

21. Bupyc mo3an4uHoi 00J1e3HU TadaKka UMeeT CHMMETPHUIO

a) CIUPaIbHYIO

0) UKOCAdAPUUECKYIO

B) CJIOKHYIO

') KyOU4YecKyo

22. Kommieke Kancuaa 1 BUPYCHOM HYKJIEMHOBOM KHCJIOTHI Ha3bIBaeTCs
a) CyInepKarcu/

0) HyKJICOKaIICH/T

B) Karicomep

I') IPOTOMEpP

23. JInopuauzaums — 310
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a) paspylleHre 3apakKeHHOW KJIETKU B pe3yJbTaTe BhIXO/a BUPYCHOTO MOTOMCTBA BO
BHEIIHIOIO Cpey

0) YCHJIEHHOE CIIOHOOT/ICIICHUE Y KUBOTHBIX, OOJBHBIX OCIIEHCTBOM

B) KOHCEpBAllMs BHUPYCCOJEPXKAILIETO MaTepuaja MyTeM BBICYIIMBAaHUS B 3aMOpO-
YKEHHOM COCTOSIHUU B YCIIOBUSIX BaKyyMa

r) 00pa3oBaHUE TUTAHTCKUX MHOTOSJIEPHBIX KJIETOK B KYJIBTYpPE KJIETOK, 3apa>KeHHBIX
BUPYCOM

24. HapysxHblii 0eJ1KOBBIN CJIO BUPYCOB — 3TO

a) MerioMep

0) Kop

B) TPAHCKPHUIT

T') Karcu/I

25. YHukaJbHbIM (hepMEHTOM PeTPOBHPYCOB SBJISACTCH

a) pubOHYyKJIeas3a

0) oOpaTHas TpaHCKpHUIITa3a

B) peIUimKasa

I') IPOTEUHKWHA3a

Teopernueckasi KOHTPOJIbHasA padoTa mo Teme: «IlurarenbHbIe CpeAbl U METO-
Abl CTEPUINAUMN

buser Ne 1
1. [Touemy HaTypaJbHBIC CpEIbl MAJONMPHUTOAHBI I WU3y4YeHUS (PU3HOIOTHU
MHKPOOPraHU3MOB?
2. Kak nonpasaensitorcst muTaTelbHbIe Cpe/ibl 10 (PU3NUeCKOMY COCTOSTHUIO (KOH-
CUCTEHIUU)?
3. C kako# 1enblo B MUKPOOHOJIOTHYECKOW MPAKTUKE UCTIOJIb3YIOTCS JJIEKTUBHBIE
cpeanl?
4, Kakum criocoboM M Mpu KakoM pPeXHUME CTEPHIIM3YIOT Ja00paTOPHYIO CTEK-
JsHHYI0 tocyny (yamiku [letpu, mumnetku)?
5. Kaxoit MeToa mpUMEHSIOT B MUIIEBON MPOMBIIIJIEHHOCTH JJ11 00paboTKH Ipo-

JTYKTOB, TEPAIONIUX MPU KUIITYEHUH NUTATEIbHbIE BKYCOBBIE CBOIICTBA?

buuer Ne 2
1. Kaxkue no coctaBy cpeibl HCIIOJIB3YIOTCS JUIsl TOJIYYEHUS TPOYKTOB KUZHEIE-
ATETHOCTH MUKPOOPTaHU3MOB (BUTAMUHOB, aHTUOMOTUKOB U J1Ip.)?
2. Kakve nmo KOHCHUCTEHUMH MUTATENbHbIE CPEIbl UCIONB3YIOT AJIs HAKOIUJICHUS
OroMacchl MUKPOOPTaHU3MOB?
3. Jjist uero B MUKpOOMOJIOTMYECKOM MPAKTUKE UCIIOJIb3YIOT TIIOTHBIE CPEIbl?
4. [Iepeuncnure METOBI TEPMUYECKON CTEPUIIU3ALIUN?
5. B xakoM citydae 11 CTepuIM3aluy MATATEIbHBIX CPE NPUMEHSIOT METO XO-
JIOIHOW CTepUiM3anuu’?

Bbuier Ne 3
1. Kakmne mo coctaBy cpenbl HCHOJB3YIOTCS A WM3Y4YeHHs OOMEHa BEIIECTB
MUKpPOOPraHU3MOB?
2. Yro mpencraBisieT coOoi arap-arap Mo XuMUIECKOMY COCTaBy?
3. Jlj1g yero B MUKpOOMOJIOTMYECKON IPAKTUKE UCTIONb3YIOTCS JKUIKUE CPEbl?
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4, CnocobOHa nu nactepu3anus 00ecneunTb CTepuiibHOCTh Matepuana? [louemy?
S. KakuM crmocoOoM OOBIYHO CTEPHIIM3YIOT MUKPOOUOIOTHYECKUE TIETIHU, UTJIbI,
MeTaJUIMYeCKUe MUHIIETHI U Ap.?

Bbuier Ne 4
1. K kakum 1o coctaBy cpenam otHocutcs MITA (Msico-nienTOHHBIH arap)?
2. Kakue 1mo KOHCHCTEHIIMH MUTATEIbHBIC CPEAbl MCTOIB3YIOT JIJIS BBIACICHUS
YUCTBIX KYJIbTYp?
3. Yro Takoe pmamOupoBanme?
4. Kakumu cioco6amu mpoBOAUTCS XOJIOJHAS CTEPHIIA3ALIHS?
5. Kakoii metoj cTrepunuzanuy HanboJiee HaJAEKEH M HIMPOKO MCIOJB3YETCS B
1abopaTopHOI MpakTUke?
buier Ne §
1. Kak noapaznensrorcst nuTaTenbHbIE CPEIBI IO COCTaBY?
2. Kakune KOHKPETHO Cpelbl MPUMEHSIOTCS JJI BBIPAIMBAHUS MUKPOOPTAHU3-
MOB, UCIIOJIb3YIOLIUX OpraHu4eckue Gpopmsl azoTa?
3. Kakue ymioTHUTENM UCTIONB3YIOT JUIsl MPUTOTOBIICHUS IIOTHBIX Cpef?
4.  UYewm crepunuzaiusi OTIAUYACTCS OT MAcTEpU3aUn?
5. Kak cTtepunn3yroT nuratesnbHbIe CPebl U BOY JIJIsl pa3BeIeHUN?

CuryanuoHHble 3a1a41

OTHomenne K KUCJIOTHOCTH cpeabl. [IpoOneMHas cutyauus: B MupoBom
OK€aHe U Ha OOJIbIIEeH YacTH CYIIM KOHILIEHTPAlUs BOJOPOIHBIX HOHOB MOJIEPKUBA-
€TCsl B JJOBOJIbHO y3KOM JIMaIia3oHe, ONTUMAJIbHOM JJIsi pocTa OOJIBIIMHCTBA MPOKa-
pPHOT, MPEANOYUTAIOIINX HEUTpadbHble WM ciadouenoynsie ycnoBus. OnHAKO Cy-
HIECTBYIOT TOPSYME KUCJIbIE UCTOUYHUKHU M MOYBBI, pH KOTOpBIX MOXeT qocturath 1.
W3 »Tux Mect ObUIM BBIAEIEHBI OaKTepUH, SIBISIOIIMECS OJTHOBPEMEHHO TepMOQuia-
MU 1 atugodpmiamMu. C Apyroil CTOpOHBI, B IPUPOJIE BCTPEUAIOTCS LIEJIOUHbIE TOYBBI,
o3epa u uctounuku, pH kotopeix 8 — 11. 13 Takux MecT BbIJIENCHBI OaKTepUH, SBIIS-
IolMecs ankanopuIamu.

3agada Ne 1. Onpenenute, kKakoe 3HaAYEHHUE (C IKOJIOTUUECKON TOUKHU 3PEHHUS)
Tt GaKTepHil KMeeT ClIOCOOHOCTh K pOCTY MPU HU3KUX MIJIM BHICOKMX 3HaueHUsX pH.

3agada Ne 2. 3MepeHusi BHyTpuKIeTOUHOTO pH, nMpoBeieHHOE y MpencTaBu-
TeJei TPy OOJIUraTHBIX alua0- U alKano(HUIOB, MOKA3bIBAIOT, YTO OH HE COOTBET-
ctByeT pH BHemiHel cpefpl. Y BceX M3BECTHBIX alMAO(PHIOB 3HAUEHHE BHYTPHUKIIE-
toyHoro pH moanepxxuBaercst okoso 6,5, y HeiTpoduiaoB — 7,5, y akaaopuioB — He
Bbie 9,5. HazoBuTe MexaHU3Mbl MPOKAPHUOT, KOTOPbIE MOIIEPKUBAIOT CTAOMIBHOE
BHYTPUKJIETOUHOE 3HaueHue pH

Bausinue Temmneparypbl Ha Oaktepun. [IpodieMHast cuTyauus: TeMiepaTryp-
HBIE YCJIOBUS B OMocdepe J0CTaTOYHO pasHooOpa3Hkbl. [1o OTHOIIEHHIO K TeMIlepaTy-
pe Kak K 9KOJOTrH4ecKoMy (DakTopy BCe M3BECTHBbIE OAKTepUU MOJPA3ACISIOTCS Ha
TpH Tpymnmbl (Icuxpoduisl, Me30(uibl, TePMO(UITBI), OTINYAIOIIUECS TEMIIEpaTyp-
HBIM JIMAIla30HOM, B KOTOPOM BO3MOKEH POCT, a TAK)KE ONTUMAIbHBIMHU TEMIIEpPaTY-
pamu pocra.

3amaua Ne 1. OObsicHuTE, UeM 00yCIOBIeHAa CIIOCOOHOCTh MCUXPO(UIIOB pacTu
B YCIIOBUSIX HU3KUX TEMIEPATYP, @ TEPMO(PHUIIOB — IIPHU BHICOKUX TEMIEpaTypax.
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3amgaua Ne 2 (yueOHO-ucciaenoBaTenbckas padbora) [loctaBbTe IKCIIEPUMEHT, C
MOMOILbI0 KOTOPOTO MO>KHO BBISICHUTH ONTHUMAJIbHBIE TEMIEPATYPHBIEC YCIOBUS IS
pocTa OIpeesIeHHOro Bujia OaKTepuil.

Biausinue uznydenuss Ha 6akrepuu. [IpoOreMHas cutyaiusi: Bce KUBbIE Op-
raHU3MBbI, B TOM YHCII€ U OaKTepuH, HAXOIATCA 1MOJ] BO3/IEHCTBUEM Pa3HBIX BUJIOB U3-
ayuyenus. OnHako 3(pPeKThl, BbI3bIBa€Mble 00TyuyeHHEeM OaKTepuid, pa3uYHbl B 3aBU-
CUMOCTH OT JJTMHBI BOJTHBI U3JTyYCHHUsI, €TO T03bI ¥ BUA OAKTEPHIA, IO IBEPTAOIITIXCS
ob6myuenuto. KopotkoBonmroBoe usnmydenwne (220 — 300 HM) oTpUIIaTeIBHO IEHCTBYET
Ha Oakrepuun. N3nmydyenue B obnactu amuH BojaH oT 300 no 1100 M oOecneunBaer
BO3MOXKHOCTh CYIIIECTBOBAHUS OJHUX OaKTepuil 1 6e3pa3anuydHo JJIs IPYTHX.

3amauya Ne 1. OOBSCHUTH pa3auuus B BO3JACHCTBUHM Ha OAKTEpUU U3ITYUCHHH C
Pa3HOM JJIMHOW BOJIHBI.

3agada Ne 2. Tlpennoxkute crnocoObl UCTONIb30BaHus Y D-ydeil, OCHOBaHHBIE
Ha MEXaHU3Me€ UX JICUCTBUS HA OAKTEPUH.

3amauya Ne 3 (yueOHO-uccienoBarenbckas padota) [loctaBbTe SKCIIEPUMEHT, C
MOMOIIIbIO KOTOPOTO MOXHO JI0Ka3aTh TyouTenpHoe nerictBue Y d-mydeii Ha OakTe-
pumu.

3anaya Ne 4. @oToCcuHTE3, CONMPOBOXKAAIOMINICS BbIAeaeHHEM O2 , CBOMCTBEH-
HBIM BCEM DYKapHOTHBIM OpraHu3MaM U JIByM Tpynmnam syoaktepuil (1iuaHoOakTepu-
M U npoxsiopoduTam), BO3MOxKeH B nuamnazone ot 300 go 750 um. s sybakTepuid,
CIIOCOOHBIX K OCYIIECTBICHUIO OECKUCIOPOJHOrO0 (POTOCHHTE3a, JUAIa30H H3Tyde-
HUM, oOecreunBaroux (POTOCUHTETUUECKYIO0 aKTUBHOCTD, YBEJIMUUBAETCS B CTOPOHY
oosiee JIMHHBIX BOJH — 70 1100 HM. Uem 00yciioBiieHa pa3HMIlA B CIIEKTPax MOTJo-
nieHusi? CylecTByeT JIM CBSA3b MEKIY CABUIOM CIEKTpa MOTJIOMIEHUS B JUIMHHOBOJI-
HOBYI0 00J1aCTh U OTCYTCTBUEM BbiAeneHust O2 npu (OTOCUHTE3€E 3TOro TUMa?

3agada Ne 5. M3BeCcTHO, UTO MHOTHE OaKTEpPUU, HE HYXIAIOIIUECS B OCBEIIe-
HUU U XOPOIIO PACTYIIME B TEMHOTE, MPU POCTE Ha CBETY OOpa3ylOT MUTMEHTHI (B
OCHOBHOM JKENTbIe, OpaHkeBble, KpacHble). [louemy 310 mpoucxonur? Kak mocra-
BUTb SKCTIIEPUMEHT, WJLUTFOCTPUPYIOITUH 3Ty 3a1auy?

OTtHomenne 0aktepuii kK moJiekyjasspaomy O: IIpobreMHas cuTyarus: Bce
CYIIIECTBYIOIIME HA 3eMJie MPOKAPHOTHI, JaKe CTPOTHE aHa’poObl, B mpucyTcTBUU O3
€ro TOrJomaT. Pe3yabTaT Takoro B3auMMOJEHCTBUS pa3iudeH: a’poObl CIIOCOOHBI
CYILIECTBOBATh B MPUCYTCTBUU O3, a aHadpOOBI MOTHUOAIOT.

3anaya Ne 1. OObsicHUTE pa3IMYHOE OTHOIIEHUE MPOKAPUOT K 3TOMY IKOJIOTU-
4ecKoMy (haxKTopy.
3agaua Ne 2 (yueOHO-uccnenoBarenbckas pabora) Beiienuts U3 NpupoaHbIx Cyo-
CTpaTOB (HaImpuMep, U3 MOYBbI) a3pOObI U aHAIPOOKI, YUYUTHIBASI KX OCOOCHHOCTH.

Bonpocel k ycTHOMY onpocy 1o temMe: «BiiusiHrue BHEITHUX (PAKTOPOB CpeAbl HA
MHMKPOOPIraHU3Mbl. JKOJIOTUsI MUKPOOPranu3sMos. MeTa00,1M3M MUKPOOpra-
HHU3MOB).

1. Kakue ciocoObl MUTaHUS XapaKTEPHbI A MUKPOOPTaHU3MOB?

2. K kakomy knaccy epMeHTOB OTHOCATCS 3K30()EepPMEHTHI?

3. Kaxkas u3 opranesni cay>KuT CTPOTUM KOHTPOJIEPOM IPH MOCTYIUICHUU MTUTa-
TEJIbHBIX BEILECTB B KIETKY?
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10.
11.
12.
13.

14.
15.

16.

17,

18.

19.

20.
21,
22,

23.
24,
25.
26.
217.
28.
29.
30.
31.

1.

2.

OxapakTepu3yiTe BO3MOKHBIE CIIOCOOBI TPAHCIIOPTA NUTATEIbHBIX BEIIECTB B
KIIETKY.

Kakue crennpuyeckue TpaHCIOPTHBIE MEXAHU3MBI PA0OTAIOT MPU MEPEHOCE
yepe3 MEMOpaHy MUTATEIbHBIX BEIIECTB?

Ha yeM ocHOBaHa kiaccuPUKaLUs MUKPOOPTaHU3MOB 110 TUILY TUTaHUS?
Kakoli uCTOYHMK yTiiepo/ia UCIOJIB3YIOT aBTOTPO(HBIE U TeTEPOTPOHBIE
MUKpPOOPTaHU3MBbI?

HazoBuTe BO3MOXKHBIE HCTOUHUKHN SHEPTHH, HCIIOIb3YEMbIE MUKPOOPTAHH3-
Mamu?

Yro Takoe XeMOCHHTE3?

Kakne MUKpoOpraHu3Mbl OTHOCATCA K XeMOOpraHorereporpodam?

Kak BIa)XHOCTh cpe/ibl BIUSET Ha )KU3HEAEATEIBHOCTh MUKPOOPTaHU3MOB?
[Ipu KakuX 3HAYEHUSIX AKTUBHOCTH BOJIbl MUKPOOPTaHU3MbI HE PA3BUBAIOTCS?
Ha xakue rpynnsl pa3aeistoT MUKpOOPTaHU3MBI 10 OTHOIIEHHIO K TEMIIEpaTy-
pe?

Oco6eHHocTy NCUXpPOPUIBHBIX U TEPMOPUIBHBIX MUKPOOPTaHU3MOB.

JlaiiTe xapaKTepuUCTUKY HEUTPODUIBHBIM, alli10(UIBHBIM U aJTKaI0()UIBLHBIM
MUKpPOOpPraHU3MaM.

Ponb kuciaopona Ui )KU3HEAEATENBHOCTH PA3IMYHBIX MUKPOOPraHU3MOB. [l
KaKuX OaKTepUil KUCIOPO TOKCUYEH?

Yro Takoe aHTHOMOTUKU? VX BIMsAHME Ha pa3nuvHble (PU3UOJIOTUYECKUE
TPYIIBI MUKPOOPTaHU3MOB.

B uem 3aknrovaeTcs neiicTBUe yabTpapuoIeTOBOTO U APYTUX BUJOB U3ITyUe-
HUS HA MUKPOOPTaHU3MbI?

HazoBuTe u oxapaktepusyite OCHOBHbIE (JOPMBI B3AUMOOTHOILIEHUH MUKPO-
OpraHU3MOB.

Kakwue crocoObl muTaHus XapakTepHbI ISl MUKPOOPTaHU3MOB?

CpaBHuTE napamMeTpbl IPOLIECCOB MACCUBHON U 00JeryeHHon auddy3uu.
KakoBbI MEXaHNU3MBI «IIEPBUYHOT0» U «BTOPUYHOI0» TPAHCIIOPTA BELIECTB B
OaKTepHAIbHYIO KJIETKY?

Uro Ttakoe hepmenThI? OXapakTepusynTe ux.

Urto Takoe BHEKJIETOUHOE MUTAaHUE Y OaKTepuii?

Ha3BaTh kiaccel pEpMEHTOB U JaTh UX XapaKTEPUCTHUKY.

CKOJIBKO CYIIIECTBYET TUIIOB MUTAaHUA y OaKTepHii?

YTo Takoe OKCUTEHHBIN U aHOKCUT€HHBIN TUM (POTOCUHTE3a Y ITpoKapruoTa’?
YT0 Takoe XeMOCUHTE3?

KaxoBbI nuiieBbie NOTPEOHOCTH MUKPOOPTaHU3MOB?

OTHoOIlIEHHEe MUKPOOPTAaHU3MOB K KHUCTIOPOY.

OTHoOIlIEHHEe MUKPOOPTaHU3MOB K TEMIIEPATYPE.

6.2 IlpumepHbIii IepeYeHb BONPOCOB K IK3aMeHY 0 ANCHUILIHHE

Mopdonorus u kinaccudukanus MUIEIUATBHBIX TPUOOB. Posib rpubOB B IpH-
poJie, CEMHCKOM XO3SICTBE U TIPOMBIIIICHHOCTH.

CrupToBO€e OpO’KEHHE, XMMH3M, BO30YIUTENH, OMOJOTHYECKOE W TMpaKTH4Ie-
CKO€ 3HauEHHeE.
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3. Mopdonorus u knaccupukanus apoxokein. Poas apoxokedt B mpupoze, celnb-
CKOM XO3SIMCTBE ¥ MPOMBIIIIEHHOCTH.

4. bpokeHHe TEKTUHOBBIX BEIIECTB, BO3OYAMUTENNM, XUMHU3M. 3HAYECHUE B CEJIb-
CKOM XO3SIMCTBE€ U NMUIIEBOW MPOMBIIIIEHHOCTH.

5. AHa’poOHOE pa3iioKeHHUE HEJITI0N03bI MUKPOOPTaHU3MaMHU.

6. buonoruveckas ukcanus MOJEKYJISpHOro azora arMmocdepsl. CumonoTuye-
CKHE a30TPHUKCATOPHI.

7. buonoruyeckas Qukcanus MOJeKyJIsipHOro asora armocdepsl. Hecumbuoru-
YecKue a30TPHUKCATOPHI.

8. KauecTBeHHbI U KOJMYECTBEHHBIH COCTaB 3MUGUTHBIX MUKPOOPTaHU3MOB
TJI0JIOB U OBoIel. Posb aniuuTOB B KU3HU pacTEHUH.

9. Texuuka mpuUroToBiICHUS (PUKCHPOBAHHOTO OKPAIIEHHOTO Mpemnapara.

10.AspoOHoe npixaHue. XMMHU3M IPOLIECcCa U UCIOJIb30BAHUE SHEPTUU MUKPOOP-
raHU3MaMH.

11.T'omoepMEHTATUBHOE MOJIOYHOKHUCIOE OpPOKEHHE, BO3OYIUTENH, XHUMH3M,
3HAYEHUE B MUILEBOI MPOMBIIIIEHHOCTH.

12.BaustHrie BIQXXHOCTH CPellbl HA POCT MHUKPOOPTAaHU3MOB M PACIIPOCTPAHEHUE
UX B IIPUPOJE. Y CTOWYMBOCTD K BBICYILIMBAHUIO.

13.IIporiecc aMMOHU(pHUKAIIMN OPTAHUYECKUX a30TCOJIEPKAIINX COCTUHEHUH, TH-
HaMHKa Tpolecca, BO30YIUTENH, 3HAYCHUE ISl XPaHSHHsI MHIIEBbIX MPOTyK-
TOB.

14 MacnsiHokuci0€ OpoKeHre, XUMU3M, BO30OYIUTEH.

15.Mopdomnornyeckue 0COOEHHOCTH OaKTEpHii: Karcyna, GuMOpuu, MIIIH.

16.KryTuKku Kak JOKOMOTOpPHBIE OpraHoujsl O6akrepuii. CTpoeHHe, XUMUYECKHMA
COCTaB.

17. Tunsl TUTaHUS MUKPOOPTAaHU3MOB. XEMOOPTaHOTPO(PBI U UX POJIb B KPYrOBO-
pOTE BEILECTB.

18.YcBoeHue MOJEKyJISpHOrO a30Ta MUKPOOPraHM3MaMu: XHMHU3M U 3HAUCHUE
nporecca.

19.ITpucnoco6ieHrs MUKpOOPTaHU3MOB K Pa3JIMYHBIM YCIOBUSM CpPEJbl: Karcy-
Ja, Cropa, >KT'yTUKH, CKOPOCTh Pa3MHOXKEHHI, aHTUOMOTHYECKasi aKTUBHOCTb.

20.Tumnbl nTUTaHUST MUKPOOPTaHU3MOB. POTOCUHTES.

21.Turnbl NTUTaHUS MUKPOOPTaHU3MOB. XE€MOCHHTES.

22.Ponb TemmepaTypbl OKpY’Kalollel cpeabl Uil )KU3HEAEITeTbHOCTH MHKpPOOP-
TaHU3MOB.

23.3HaueHue KUCIOTHOCTU CPEbl ISl dKUZHEAEATEIIbHOCTH MUKPOOPTaHU3MOB.

24.Ponpb KHCIOpOaa IS KUZHEACSATEIbHOCTH MUKPOOPTaHU3MOB.

25./lelficTBE€ XUMUYECKUX BEUIECTB HA MUKPOOPTaHU3MBI.

26.CB0OOOTHOKUBYIIIHME a30T(PUKCATOPHI, UX MOPHO-PU3NOTIOTUYECKHE OCOOCHHO-
CTH, 3HAYEHHUE B IPUPOJIE.

27.JIBmxeHue, pocT U pa3MHOkeHue OakTepuil. CriocoObl KyIbTUBUPOBAHUS Oakx-
TEPUHU.
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28.UcTtopust mukpoOuosorun kak Hayku. Hayunas nesrensHocth JI. [lactepa, P.
Koxa.

29.YapTpacTpyKTypHbIE pa3audus MPOKAPUOT U SYKAPUOT.

30.3nauenune pabor C. H. Bunorpanackoro u B. JI. OMensHCKOTO 1JIsI pa3BUTHS
mukpoouonoruu. Otkpertus Jl. . UBanosckoro u 1. . Meunukosa.

31.IIpouecc HuTpuduUKaIuyu, BO30YyIUTeIN, 3HAUCHHE.

32.bposxenue u npixanue. CX0ACTBa U Pa3Inyus MPOIECCOB.

33.CnopooOpa3oBanue y 6akTepuii, cTaguu o0pa3oBaHUs SHIOCIOP.

34.CBolicTBa MOJIOUHOKHUCIIBIX OaKTEPHii, yUaCTBYIOIIMUX B TOJYyYEHUH CHIIOCA.

35.TIponroHoBoOKHKCTI0E OpOKEHNE, XUMU3M U BO30OYIUTEIH TIpoiiecca.

36.CpaBHUTENbHAS XapaKTEPUCTUKA a3POOHOT0 U aHAYPOOHOTO JbIXaHUS.

37.Cioco0bI MMOCTYIUICHUS MATATEILHBIX BEIIECTB B MUKPOOHYTO KIIETKY.

38.Tunsl TpPaHCIIOPTHBIX CUCTEM Y MUKPOOPTaHU3MOB.

39.00m1as XxapakTepUCTUKa KPYrOBOPOTa a30Ta B IPUPOJIC.

40.0OcHOBHBIC MPUHIUNBI Ki1accuukanuu npokapuot. EcTecTBeHHass U HCKycC-
CTBEHHAsl CHCTEMAaTHKHU.

41.]lenenue BOAOPOCICH Ha SKOJIOTMYECKUE U TAKCOHOMHUYECKHE rpynmbl. [IpuH-
UMbl BBIJCJICHUS KU3HEHHBIX (JOPM U YPOBHHU LIUTOJIOTHYECKOM M aHATOMO-
MOP(OJIOTUYECKON OpraHU3allK Y IPEICTaBUTENICH UX Pa3HbIX OTIENOB.

42.AHa’poOHOE JpixaHue. 3HAaUeHNE HUTPATHOTO U CyIh(aTHOTO IbIXaHUS B KPY-
rOBOPOTE a30Ta U CEPHI.

43.Tunbl B3aNMOJICHCTBUS MUKPOOPTAaHIU3MOB M PACTCHHUIA.

44 Tlutornnazma OakTepuaabHOM KIETKU. bakTepranbHbIi TEHOM.

45.1Tna3muapl. [luTonnasMaTHaecKue BKIIOUYCHUS.

46.B3auMOOTHOIIIEHUS MUKPOOPTaHW3MOB MEXIY COOOW WM BBICIIUMHU OpTaHU3-
Mamu. CUMOMO3, aHTarOHU3M U JIpyrue (GOpMEI.

47.Pa3zmepsl, POpMBI U CTPYKTYpHAs OpraHu3aius OaKTepralbHbIX KIETOK.

48.TlpaBmia pabOThl U TEXHUKHU OE30MACHOCTH MpU paboTe B MUKPOOHOJIOTH-
Yyeckaou gaboparopum.

49.CBetoBoi MHKpOckomn (ycTpoicTBO, mpuHLIMI padoTel). IIpaBuna paboThl C
MMMMEPCUOHHOM CUCTEMOM MUKPOCKOTA.

50.00mas xapakTepucTuka npoueccoB Opoxenus. Iyt cOpaxkuBaHus yrieBo-
JIOB.

51.CxoncTBa U pa3nuuus YHEPreTUYECKUX MPOIIECCOB MUKPOOHOU KieTku (Opo-
JKEHUSI U IbIXaHUS).

52.0xkucnenue yrieBoa0B A0 JMMOHHOM U APYTUX OPraHUYECKUX KHUCIIOT.

53.®a3pl pocTa OGakTepuii B MEPHOIUIECKON KynbType. PocT OGakTepuii B Herpe-
PBIBHOM KYyJIbTYpE.

54.CrniuptoBoe Oposkenue. buomornmueckoe u mpakThdeckoe 3HadeHue 3¢dexTa
[Tacrepa.

55.®epmenThl Oaktepuil. Ponb okcupopenykras v ruaposia3 B JKU3HEEATEIbHO-
CTH MUKPOOHOM KJIETKH.
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56.PacmpocTpaneHre MHUKpOOPraHU3MOB B Ouocdepe. Ydactue MHUKPOOpPraHH3-
MOB B KPYTOBOPOTaX BEILECTB B IPUPO/IE.

57.CTpoeHune u XUMUYECKUH COCTaB KIETOYHOU CTEHKHU OaKTepuil, ee QyHKIIHH.

58.Cdepomiactsl, mpoTormnacTsl, L-popmbl 6akTepuid.

59.0T1HOIIEHNE MUKPOOPTraHU3MOB K TeMIiiepaType. TemnepaTypHbie pesKUMBI IS
Pa3IMYHBIX (PU3UOJOTUYECKUX TPYIIT MUKPOOPTaHU3MOB.

60. UMMmoOuIM3anuss MUHEPaJILHOTO a30Ta B IOYBE MHUKPOOPTaHU3MaMHU.

61.Dusnonoruyeckas posib a30Ta U UICTOYHUKHU a30Ta JJI1 MUKPOOPTaHU3MOB.

62.Tunsl aHa’POOHOTO ABIXaHHS Y MUKPOOPTaHMW3MOB: CyMMapHbIE YpaBHEHUS,
BO30yAMUTEINH, 3HaYCHUE.

63.I'erepodepMEHTaTUBHOE MOJIOYHOKUCIIOE OpOKEHHUE, BO30YAUTEIIH, XHUMHU3M,
3HAa4YeHHE B MUIIEBOU MPOMBIIIIICHHOCTH.

64.11utaTenbHble Cpeabl AT MUKPOOPTaHU3MOB, UX KiacCU(UKAIMsA, TPUTOTOB-
JeHne, TpeOOBaHMsI, IPEABSABISAEMBIEC K MUTATEIBHBIM CPEIaMm.

65.CnopooOpa3oBanue y OakTepuii. 3HaUCHHUE CIIOPOOOpa30BaHUS sl OAKTEPHiA
U TpuOOB.

66.Tunsl TuTaHusi MUKpOOPraHu3MoB. DoToaBTOTPOPHS.

67.Turbl TUTaHUS MUKPOOPTaHU3MOB. XEMOaBTOTpODHUs.

68.0OTHO1LIEHNE MUKPOOPTaHU3MOB K TeMIIepaType, BO3ACHCTBHE BHICOKUX U HU3-
KHUX TeMIIepaTyp.

69.Bo3zeiicTBHE HAa MUKPOOPTAaHU3MBI JIYYUCTON SHEPTHUU.

70.BozneiicTBue Ha MHUKPOOPTaHM3MBl XMMHUYECKUX BEIIECTB. baKTepuIMabl |
0aKTEepHOCTATHUKH.

71.MexaHu3M JIeWCTBUS HA MUKPOOPTaHU3MbI aHTHOUOTHKOB.

72 .MukpoOHOIOTUYIECKUE TIPOIECCH MTPU CHIIOCOBAHWU KOPMOB. Y CJIOBHS TONY-
YEHUsI CUJI0Ca XOPOLIETO KauecTBa.

73.KoHCTUTYTHUBHBIE ¥ UHAYIIMOENbHBIE (epMeHThl. Jlokanmu3amus (GepMeHTOB B
MUKPOOHOM KIIETKE.

74 KOHKYpEeHTHbIE U acCOIMAaTHUBHbIE B3aUMOOTHOLICHHUS MEXy MHUKPOOpPTaHU3-
MaMH.

75.bpoxenusi, Bei3biBaeMbie OakTepusiMmu poaa Clostridium. 3HaueHue B mpupoe
Y HAPOJTHOM XO3SICTBE.

76.®a3b1 pocTa OakTepuil B nepuogudeckon Kynbtype. Poct Gakrepuii B Hemnpe-
PBIBHOM KYJIBTYpE.

77.0xucnenre MUKpoopranuzMamMu xupa. Bo3oyaurenu, pepMeHTI.

78.CuMOnoTHYECKHE U aHTAarOHUCTUYECKUE B3aUMOOTHOIIEHUSI MEKIY MUKPOOP-
raHu3MaMu. 3Ha4€HUE B CEJIbCKOM XO3sIIICTBE U MEUIIMHE.

79.11lyTn monydeHus MUPOBUHOTPAIHON KUCIOTHI Y MUKPOOPTaHU3MOB. DHepre-
TUYECKHUI BBIUTPBIII B PE3yIbTaTe 3TUX MPOLIECCOB.

80./IBmxenue 6akTepuil. Bumbl Takcuca.

81.KneTounsie CTpyKTypbl OakTepuil. 3HaueHue U (PYHKIIUH KarcCybl.
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82.CtpoeHre KIETOYHOW CTEHKH TPaMIIOJNIOKHUTEIBHBIX M TPaMOTPHUIATEIbHBIX
OaKTepHil.

83.3HavyeHue U PyHKIUU [IUTOIIA3MATHYECKOM MeMOpaHbl OaKTepUi.

84.®umOpuu 1 Ui y 6akTepuil.

85.0xkucnenue 1emnoao3sl. Bo3doyaurenu, 3HaueHHe mpoliecca.

86.BiMsiHMEe KUCIOTHOCTH CPEeJibl Ha Pa3BUTHUE MUKPOOPTaHU3MOB.

87.YnprpacTpyKkTypa OakTepHanbHOM KJIETKH. Paznuuus B CTPOEHUH KIIETOK JY-
KapuoT U MPOKAPHUOT.

88.CrocoObl mosyuyeHus: MHKPOOpPTaHM3MaMHU SHEPruu: OpOoXKeHHE, AbIXaHue,
aHa’proOHoe npixanue. 3Hauenne ATD nis Ku3HeNeaTeIbHOCTH MUKPOOHOU
KJIETKH U CIIOCOOBI €€ 00pa30BaHusl.

89.0kwucieHne dTUIOBOTO CIUPTA 10 YKCYCHOM KHCIOTHI. 3HAYCHHE IS TTHIIC-
BBIX ITPOU3BO/ICTB.

90.KuzneHnnbie (popMbl y TUIIAWHUKOB U UX CHCTEMaTH4ecKkoe 3HadeHue. Jlmxe-
HU3MPOBAHHBIE KIACChl W OCHOBHBIC TMOPAIKA CyMYaThIX M Oa3uauaIbHBIX
rpuboB

91.1Ipupona BupycoB. Poiab BUpYyCOB B 3BOMIONHUH. [ MUIMOTE3BI MPOMCXOKIACHUS
BUPYCOB.

92.0OcHOBHBIE IPUHIIUITEI COBPEMEHHOH KiacCU(PUKAIIH BHPYCOB.

93.0OcHOBHBIC IPUHIIUITBI CTPYKTYPHON OPTaHU3AIA BUPHOHOB.

94.Bupycusbie 6enku. CTpykTypa v QyHKITHUS.

95.Buibl 1 MEXaHU3MBI ITUTONIATOTEHHOTO JIEHCTBUS BUPYCOB.

96.Bupounasl. Oco6eHHOCTH BUPOUIOB KaK MH(PEKIIMOHHBIX areHTOB HEBUPYCHOM
IPUPOJIBI.

97.MeTo bl KOTMYECTBEHHOTO OTPECNIEHUsI BUPYCOB KUBOTHBIX B KYJIbType Kile-
TOK (MeToJ OJISIIIEK, BBISIBJICHHUS] BUPYCHBIX aHTUTE€HOB, PEAKIIMsI TeMarritoTH-
HallUHN).

98.Uctopust OTKpHITHS MPUOHOB. 3a00JICBaHUSs, BbI3bIBAEMbIC TTPUOHAMH Y YEJIO-
BEKa U KUBOTHBIX. MeTObI BBISBICHUS IPUOHOB U UX JUAarHOCTHUKA.

99.KynbTypa KJIETOK Kak OMOJOrMYecKast MOJENb JJIsl KyJIbTUBUPOBAHMUS, €€ pa3-
HOBHJIHOCTH T10 MIPOUCXOKICHHUIO U CIIOCO0Y MOJIyYEHUS.

100. Kparkas ucropun BUpyCOJIOTHH.

101. XapakTepuCcTrKa 3TaloB PENPOIYKIIMH BUPYCOB.

102. [IyTh NpOHUKHOBEHHSI BUPYCOB B OPTraHU3M >KMBOTHBIX.

108. Hcxonpl B3aMMOIEVCTBUSA BUPYCA U KIIETKH.

104. XHUMHUYECKUN COCTaB BUPYCOB. bENKH, HYKIIEMHOBBIE KHCIIOTBI, JIUIIHIBI
Y YTJIEBOJIBI BUPYCOB, TPOUCXO0XKICHHUE U OTJINYUE OT KIIETOYHBIX

105. [TpuHuMIIBI OpraHu3anuy BUpHOHOB. IloHATHE O mpuUOHAax, BUpouaax U
Di-gactunax.

106. OTKpbITHE BUPYCOB U PA3BUTHUE YUEHHUS O BUPYCax.

107. CymHocTh BUpYycoB. OTIM4YHs BUPYCOB OT APYTHX OpraHu3mMoB. Bupycel

KaK JKMBBIC CYHICCTBA.
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108. Ilonatne Buna Bupyca. [IpyHIUIIBI COBpEMEHHON TAKCOHOMUHU BHUPYCOB.
Kpurepun

109. Knaccuduxanuu BupycoB. OCHOBHbBIE TAKCOHBI.

110. [IponcxoxkIeHUE 1 3BOJIIOLHASI BUPYCOB.

111. ®dakTopbl, OrpaHUYMBAIOLIME CYIIECTBOBAaHUE BHUPHUOHOB BO BHEUIHEH
cpene. UMMyHuUTET.

112. [TpunuMnBEl HOMEHKIATYphl (GUTOBHPYCOB. bropasnoobOpasue ¢GuTOBH-
pycoB. Mepsl 00pbObI C BUPYCHBIMU 3200JIEBAHUSIMU PACTEHHI.

113. OO6mrast xapakTepucTuka u O6mopasHoobpasue Oakrepuodaron. OcobeH-
HOCTH OHTOT€He3a O0akTepuodaros.

114. [IpaBuna acenTuku, aHTUCENTUKH, NTE3UHPEKIUN U CTEPUIN3ALUHU, TPU-
HSITBIC B BUPYCOJIOTHH.

115. Bupycel Oaktepuii - 6akrepuodaru. Mopdosorus u CTpyKTypHbIE OCO-
OCHHOCTH.

116. @daru BUpPYJIEHTHBIE U YMEpPEHHbIE, (DOPMBI UX CYIIECTBOBaHM, B3au-
MOJIECTBUE BUPYJIEHTHOTO (ara ¢ 6akTepuanbHON KIETKOM.

117. VYmMmepennsie ¢aru. SABnenue nuzoreHnu. daropas KOHBEpCHsl. 3HAUECHUE
ITUX SBJICHUM.

118. MeTtonbl KyabTUBUpPOBaHUs (Paros, ux TutpoBanue. [Ipumenenue Gakre-
puodaroB B MUKpOOMOJIOTHU U METULIMHE

1109. [Tonsitue o Bupuone. Mopdosorust u cTpykrypa BupycoB. [Iponcxox-
JICHUE BHPYCOB

120. Metoasl KyJIbTUBUPOBAHUS BUPYCOB. THUIIBI KyJIbTYp TKAHEMH.

6.3 Onucanue noka3areJsieil 1 KpUTEpHEB KOHTPOJISI yCIIEBA€MOCTH, ONTUCAHNE
IIKAJ OLleHUBAHUS

6.3.1 OueHo4HbIe CpeCcTBA TEKYLIEr0 KOHTPOJIA YCIIeBAeMOCTH

OueHka 3HaHUM CTYA€HTOB MIPOBOJAMUTCS O CJIEAYIOIINM KPUTEPUSM:

OII€eHKA «OTJIMYHOY» BBICTABIISCTCS CTYICHTY, €CIIM TEOPETHUECKOE COICPIKAHNE
JTUCITUTIIMHBI OCBOCHO ITOTHOCTHIO, 0€3 Mpo0esioB, HE0OX0IMMbIE TTPAKTHICCKUC
HaBBIKH Pa0OTHI C OCBOSHHBIM MaTepHaIOM C(hOPMHUPOBAHBI, BCE TIPETYCMOTPCHHBIE
porpamMMon 00y4YeHHUs yaeOHbIC 3aJaHuUs BBITIOJHECHBI, KAYECTBO MX BBITTOJTHCHHUSI
OIICHEHO Ha OTJIMYHO,

OII€HKA «XOPOII0» BHICTABJISETCS CTYJICHTY, €CIIM TEOPETUYECKOE COIepKaHUE Ky]-
ca OCBOCHO TOJIHOCTHIO, 06€3 ITp00esIoB, HEKOTOPHIE IPAKTHUYCCKHNE HABBIKH PA0OTHI ¢
OCBOCHHBIM MaTepHaioM C(HOPMHUPOBAHBI HEAOCTATOUYHO, BCE TIPETYCMOTPECHHBIE
porpamMmoin 00yueHus yaeOHbIE 3a]JaHus BBITIOJIHCHBI, KAYECTBO BBIMOJIHEHUS HU
OJTHOTO M3 HUX HE OIICHEHO yIOBJIETBOPUTEIHLHO, HEKOTOPHIC BUABI 3aIaHUN BHITIOJN-
HEHBI C OIIMOKaMU;

OI[€eHKA «y/I0BJIETBOPUTEIbLHO)» BBHICTABIISICTCS CTYACHTY, €CJIH TEOPETHIECKOE CO-
Jep’KaHue Kypca OCBOCHO YaCTHYHO, HO MTPOOEJIbI He HOCAT CYIIECTBEHHOT'O XapaK-
Tepa, HEOOXOUMBbIC MPAKTHYECKUE HABBIKKU PA0OOTHI ¢ OCBOCHHBIM MAaTEpPHAIOM B OC-

39



HOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON 00yUYeHUs
y4eOHBIX 3aIaHHUI BBIMOJIHEHBI, HEKOTOPHIE U3 BHITIOJIHEHHBIX 3aJJaHUM, BO3MOXKHO,
coJiepKaT OLIUOKY;

OI[€eHKA «HEYA0BJIEeTBOPUTEIbHO» BBICTABIISIETCS CTYJECHTY, €CJIU TEOPETUUECKOE
coJiep>KaHue Kypca OCBOCHO YACTUYHO, HEOOXO0IUMbIE TPAKTUYECKHE HABBIKH pado-
Thl HE CPOPMHUPOBAHBI, OOJILITUHCTBO MPETYCMOTPEHHBIX MPOTPAMMON 00YUECHUS
y4eOHBIX 3alaHUI HE BBITIOJTHEHO, JIMOO KaU4e€CTBO MX BBINOJIHEHUS OLICHEHO HEY/10-
BJICTBOPUTEIIBHO;

IIPU JOTIOTHUTEIHHON CaMOCTOSITENIbHOM paboTe Hall MaTepUaIoM Kypca BOZMOKHO
MOBBIIIIEHNE KAY€CTBA BBIMOJHECHUS YUEOHBIX 3aJJaHUM.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHre JUCHUIINHbI
7.10cHoBHas IUTEpaTypa

Emues, B.T.MukpoOuonorus : yueOHuk i1 By3oB/  B.T. Emues,
E. H. Mumyctun. — 8-e uzn., ucnp. u mon. — Mocksa : M3gatensctBo FOpaiit,
2022. — 428 c.— (Bwicmee obOpazoBanue). — ISBN 978-5-534-06081-2. —
Texer : snextponsHsld // OOpasoBarenbHas minatdopma IOpaitt [caiit]. —
URL.: https://urait.ru/bcode/488886

Muxkpobuonorus : yaebHoe nocooue juist By3oB / P. I'. ['ocmanos, A. K. INanuy:n-
auH, A. X. Bonkos, A. U. U6parumoBa. — 4-¢ uzn., crep. — Cankr-IletepOypr :
Jlanb, 2021. — 496 c¢. — ISBN 978-5-8114-8107-1. — TekcT : 31eKTpOHHbIH //
Jlanb : AJIEKTPOHHO-OUOIMOTEeUHAs cCUCTEMA. — URL:
https://e.lanbook.com/book/171851

[Mamupo, A. C. MukpoOuonorus : yaeonoe nocodue ais cmo / . C. llanupo. —
5-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 308 ¢. — ISBN 978-5-
8114-9457-6. — TexkcT : »nekTpoHHBIH // JlaHb : AMeKTPOHHO-OMOIMOTEYHAS CH-
ctema. — URL.: https://e.lanbook.com/book/195466.

®upcos, I'. M. Bupyconorus : yuedbnoe nocodue / I'. M. @upcos. — Bonrorpan :
Bonrorpanckuit 'AY, 2016. — 132 c. — Tekct : anekTpoHHsbli // JlaHb : 3mek-
TpoHHO-OMOMmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/100790
['ocmanoB, P. I'. Berepunapnas Bupycosorus : yaeOnuk ains By3oB / P. I'. 'ocma-
HoB, H. M. Komnerues, B. U. IlnemakoBa. — 7-e uzn., crep. — Cankrt-IlerepOypr :
Jlanb, 2021. — 500 c. — ISBN 978-5-8114-7251-2. — TekcT : 31eKTpOHHBI //
Jlanb : AIIEKTPOHHO-OUOIMOTEeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/156920

7.2 JlonoJIHUTe/IbHASA JIUTEPaTypa

I'yce M.B., Muxkpo6uosorus / M.B. I'yces, JI.A. MuneeBa— M.: Academia,
2010. - 464 c., 461 c.

Omnpenenutesb MaTOTCHHBIX U YCIOBHO naroreHHbix rpudos [Tekcr] / [. Carros,
A. ®oteprwiui, M. Punansau; Ilep. ¢ anrn. K. JI. Tapacosa, FO. H. KoBanesa, noj
pen. U. P. JlopoxxkoBoii. - M. : Mup, 2001. - 468 c.

Mukpobuosnorusi: yaeOHUK Aiist cTya. By3oB 1o crent. 311200 / O. 1. Cugopenko
[u mp.]. - M. : UH®PA-M, 2005. - 285[1] c.
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4 Bupycosorus u 6motexHojyorus : yueOnuk / P. B. benoycosa, E. U. Apsiruna, U.
B. TperbsikoBa [u ap.]. — 3-e uza., crep. — Cankr-IletepOypr : Jlans, 2018. —
220 c. — ISBN 978-5-8114-2266-1. — TekcT : anexkTpoHHBIH // JIaHb : 371ek-
TpoHHO-OMOIMoTeunas cucrema. — URL.: https://e.lanbook.com/book/103898

7.3 Metoanueckue yKa3aHusl, peKOMeHJAlMU U APyrue MaTepuajbl K 3aHATHAM
1. Tennep E.3., lunsuukoBa B.K., Tlepeepsena ['.U. [IpakTtukym mo Mukpo6uo-
noruu. M.: Jlpoda, 2005.-256 c.

2. [Inemakosa, B. 1. MukpoOGuosnorus : yauebHoe nmocodue / B. U. [1nemakosa, H.
A. Jlemgna, T. U. Jlopearens. — Omck : Omckuit ['AY, 2019. — 75 ¢. — ISBN
978-5-89764-826-9. — Tekct : onekTpoHHbIH // JlaHb : ANEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/126624

3. [IpakTukym mo obmeit Mukpoduonoruu : yaedHoe nocodue / JI. C. MymroBa-
toBa, O. C. XKnmanoga, O. II. boukapeBa, A. B. I'puniyra ; nmox pegakuuein M. P.
KapmnoBoit. — Tomck : CubI'MYVY, 2016. — 213 c¢. — TekcT : 37aeKTpOHHBIN //
Jlanb : AJIEKTPOHHO-OUOIMOTEeUHAs cUcCTeMa. — URL:
https://e.lanbook.com/book/105938

4. Pabouast TeTpajb IJsl MPAKTUYECKUX 3aHITHI MO MUKPOOHOJIOTUU U BHPYCO-
gorun. M.: Dentp onepatuBnoit mnomurpadun PIAY-MCXA  umeHu
K.A.Tumupszena, 2016.

7.4 HopmaTuBHBIE IPABOBbIE AKTHI
1. ®I'OC BO no nampasnenuto 06.03.01 buonorus
2. TIOOII BO no nanpasaenuto 06.03.01 buomorus
3. YueOHsbI# tutan o Hanpasiennto 06.03.01 buonorus

8. [lepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX /111 OCBOCHUS M CHUILVIUHBI « MUKPOOHOI0OTHS U

BHPYCOJIOTHSD»
1. On-line oubaroreka http://www.bestlibrary.ru. Jocryn He orpanuuex
2. Hayunas ouoimorexa MI'Y http://www.lib.msu.su. octyn He orpaHrdeH

3. I'ocynapcTBeHHass myOJMYHasT HaydHO-TEeXHHUUYecKas Oubiamorexka Poccum

http://www.vavilon.ru/. JToctyn He orpaHuueH

DnekTpoHHbie ciaoBapu http://www.edic.ru. loctyn He orpaHuyeH.

CoOcTBeHHas 3nekTpoHHas O0ubamoTeka. CBUAETENLCTBO O perucrpanuu OP

No 20163 OT 03.06.2014 T. Joctyn HE OTPaHHUYEH.

http://pgsha.ru/web/generalinfo/library/elib/

6. Cucrema 'APAHT: snexkTpoHHBIM MEPUOAUMYECKUN CIPABOYHHUK [DIICKTPOH-
HBII pecype]. — DaekTp.aan. (7162 Mo6: 887 970 nokymentoB). — [b.u., 199 -]
(dorosop Ne746 ot 01 suBapst 2014 r.); Cpok He orpanuyeH. Jloctymn u3 Kop-
IIyCOB aKaJEMUH.

7. OBC u3narenbckoro ueHrpa «Jlanby - «BerepuHapHs U CEIbCKOE XO3SIMCTBOY,
«JlecHoe x03s1iicTBO U NeconrkenepHoe aeno», (Konrpakr Ne84/16 -EJI ot 07
HOs10pst 2016 1.);«MmKeHepHO-TeXHUUEeCKUe Haykny», «Hpopmarukay, «Tex-
Hosioruu nuiieBbix mpou3BoacTBy (Kontpakr Nel3/17-EJ] ot 10 anpens 2017
r.). http://e.lanbook.com/ JfocTyn He orpaHuveH.
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https://e.lanbook.com/book/126624
http://www.bestlibrary.ru/
http://www.lib.msu.su/
http://www.vavilon.ru/
http://www.edic.ru/
http://e.lanbook.com/

8. DnexTpoHHO-6ubmMoTeunas cucrema «OBC FOPAUT www.biblio-online.ru
(Kontpakt Ne07/17 —EJ] ot 30 mapta 2017 r.). JlocTym He orpaHu4eH
9. UsparenscTBO FOpaiit-Mocksa urait.ru Jloctym He orpaHuycH

8.1 Ba3bl AAHHbIX, l/IH(l)OpMa]_[HOHHO-Cl'lpaBO‘lH])Ie H MNOUCKOBBIC CUCTEMbI

1. Wikipedia.org

2. microbiologu.ru — mornckoBas cucTema 1Mo MUKpOOHOJIOTHH.
3. SMIiKro.ru — mouckoBasi cuCcTeMa 10 CAaHUTAPHOU MUKPOOUOIOTHH
4.  ba3wl JaHHBIX, HHOOPMAIIMOHHO — CIIPABOYHBIC U TIOMCKOBHIC CHCTEMBI:

AJIEKTPOHHO- OMOIMoTeUHas cuctemMa, yandex.ru, google.ru, rambler.ru.

5. www.medmicrob.ru — 6a3a 1aHHBIX 110 00IIel MUKPOOHOIOTHH.

6.  Www.SMIKro.ru — mouckoBasi CHCTeMa 10 CAHUTAPHOW MHUKPOOHOJIOTHH.
http://window.edu.ru — moctym kK 00pa3oBaTeabHBIM pecypcam «EITuHOe OKHOY.

9. OnucaHue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOIUMOM AJIs1
OCyLeCTBJICHHSI 00Pa30BaTEIbLHOI0 MPOLECCa MO JUCHHUILIHHE
«MuKpoOH0JIOTHSl U BUPYCOJIOTHUSD)

JUIsl IeKIMOHHOTO Kypca HEoOXO0JIMMa KOMITBIOTEPHAsI TEXHUKA C MYJIbTUME-
IUWHBIM 00eCIIeUCHUEM.

Jlns mpoBeneHus: 1abOpaTOPHOro MPAKTUKyMa MO JUcHHILIMHE «MukpoOuo-
JIOTUS U BUPYCOJIOTHS» HEO0X0uMa JIabopaTopusi, OCHAILIEHHAs T'a30- U BOJONPOBO-
JIOM, BEHTWIsiHEH, Y D-mamMiiamMu JJisi CTEPUIIM3alMM OMEIICHHWM, JJaMUHAapaMHu U1
MUKPOOHOJIOTUYECKUMH OOKCaMH, CTEPUIM3AIMOHHOM TEXHUKOW (aBTOKJIABBI, CTe-
pUIM3AIMOHHBIE TTKa(dbl), TEpMOCTaTaMHU, aHAIPOCTATAMH, CBETOBBIMH MUKPOCKO-
namu, xpomarorpadamu, pH-meTpamm, mielikepamu, BOASHBIMH OaHSIMHU, TECT-
CUCTEMaMH JJIsl UJIEHTU(UKALUN MUKPOOPTaHU3MOB, J1a00paTOpHOI MOCyA0H, Mocy-
JOMOEYHOW MAaIINHOM, NUCTUILIATOPOM, XOJOAWIbHUKAMU IJIsI XPAHEHHS KOJUIEK-
[IMM MUKPOOPTAHU3MOB U 00pa3IOB U HEOOXOAMMBIMU PEAKTUBAMU JIJISl IPUTOTOBJIE-
HUSI TUTATENbHBIX Cpell, HA0OPOM KpacHuTesleld, KOMIIbIOTEpHAs TEXHUKA C MYJIbTH-
MeIUNHBIM obecrnieueHreM. Kpome 3Toro HeoOXoauMa KOJIJIEKIHS KYJIbTYp MHUKpPO-
OpraHU3MOB U KOMITbIOTEPHAsI TEXHUKA C MYJIbTUMEIUNHBIM 00ECIICYECHUEM.

TabOmuma 7
CeegeHust 00 00eCIIe4eHHOCTH CNIENMATM3MPOBAHHBIMY AYAUTOPUSMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

HauMeHoBaHUe cleHATBHBIX MOMe-
IIEHHMI 1 IOMeleHuH IJIsI CaMOCTOSI- OcHallIEHHOCTDL CIEeIHAJIBLHBIX IOMEIEeHUH U 1o-
TeabHOH padoThl (9 yueOHOro Kopmyca, MelIeHHI I CAMOCTOSATEeJbHOI padoThI**

Ne228, 229, 231 ayauropun)
1 2

Kopr. Ne 9, ayn. 228 1. Mukpockorn JIOMO 4 m. (MuB. Ne 553890/16,
Hus. Ne 553890/17, Uus. Ne 553890/18, us. Ne
553890/19).

2. Muxkpockon «AxBenon» 15 . (MHB. Ne
558457/29, NuB. Ne 558457/30, UuB. Ne 558457/31,
Hus. Ne 558457/32, NuB. Ne 558457/33, Uus. Ne
558457/34, uB. Ne 558457/35, UuB. Ne 558457/36,
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http://www.biblio-online.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Byandsearch%3Bweb%3B%3B&text=&etext=1468.HyqgLeTOfQqzj37ZwJHU2vNQiDSz-P2OZWbt95AFI8r-wAhvcICgqT_j-iE31uvq2OVxcfLgatB-YSEHWfsOz_9MIeX_98FO9wpOHj5fNwkQerJHEYjYlCUAUhuH5VcE.20cf480e97f2b1933224997e8c39985fc93fbde2&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdKJBUN48dhRY-aIR7HSWXTkR2w7joqWzfoAGTdOCEXKYJy3CqKQd1nOze3Iv5ceFP&&cst=AiuY0DBWFJ5fN_r-AEszk_ObCmsuLIBmQyHbaPvMYIEXKHQddiOTn12ptz7ladojayenbvcCUcnX3glfyODDk30fJ9IA-xY3HVl_6PUe3tV-25LkAT4I71x7qI-eYVpt_N2xABFghWK9hCeW17p2Cpp_WzaecS7wM-MfP3DtOI7nMCdBIbae2Ln5znTAnvAMLjonV9IH86oyyMrUBey5Y_OTuEjdodn0RL_DJnip_5h_KdY1JzNS-KMk8mLe_XbAUFzia6hc9eWRSrkhKacZ8icJpt1T0KrabjGBBfJ4UvMeAw4ad5pYxB1icNg_ULKpuvxEEEqXzvHagdhVqfEUkbnB83SYmNQwgg8FFrdZ4lz2voHlhvtITbwxzsUIreznZG8xrhcWEI2K88aoraqyetdcJHFSa7j8fUpE81M_9P4-0RYlOLaBC_5r_JrKn4uSlDlj65dbNf8,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcUZydEVRZXhTeW9NdVQxcWQ4SzlhdlhpOXZQbGZhTmVWdjJOa1pGN3FiOXJ2c2tKaEZZTlNzak5XelRKOHRRU1Q5VmlOX3d5cFBX&sign=dd8ae596fc48d7dcc22ee809528ff5e6&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlpAgqs5Jg3quKLfGKhgcZzkedWWjLzdaJMGP74RcXD5T_cNKC13wHX0YQhusuSc7p1Zo62sRxxXOLlyWoEWe_AI0M246p0NpeZW2iXO_VCWMbroJRPmLtBwJ7k-I7UsN9pYeyd7WhMW_UE0VfCD_AHWEbx3WM6_jz-bOaxa_sN6bDR_Y8qWIiXC5Hu0cdvH_bGn9DNmWbrB4RztcxgFszspmdOQBnZJqme3B4o4hvvly_uz6403Om07a4GdElcW-5buOKW6thqtOK7itlGRxpuVuU3nfCHemacuoMVaJseo0EGumIhtiorQVy7RVIuy-8A,,&l10n=ru&cts=1498846628879&mc=1.9182958340544896

WuB. Ne 558457/37, IuB. Ne 558457/38, uB. Ne
558457/39, uB. Ne 558457/40, uB. Ne 558457/41,
WuB. Ne 558457/42, iuB. Ne 558457/43).

3. Tepmoctar 6uonornyeckuii BD 115 2 mr. (MHB.
Ne 558444/4, Nus. Ne 558444/5).

4. Becol Texuuueckue dnekTponHsie SPU 401
OHAUS 1 mrr. (MuB. Ne 35078/3).

5. MukpoOuonorundeckuii mpoOOOTOOPHUK BO3TyXa
ITY 16 1 . (558453/1).

6. Beitsoxuoit mikad 1 wr. (M. Ne 558626/2).

7. JJamunapusiit 6okc BJI-22-600 1 mrr. (MuB. Ne
558459/1).

8. lllxad ms xpanenus peaktuoB 1 mT. (MHB. No
558623/4).

9. Crynpsa 13 mr.

10. Cromsr 15 mT.

Kopm. Ne 9, aya. 229

1. Muxkpockor JIOMO 10 mt. (MuB. Ne 553890/5,
Hus. Ne 553890/6, us. Ne 553890/7, Nus. Ne
553890/8, Mus. Ne 553890/9, 1Mus. Ne 553890/10,
Hus. Ne 553890/11, Uus. Ne 553890/12, uB. Ne
553890/13, Nus. Ne 553890/14, Nus. Ne 553890/15).
2. Mukpockon «AxBenon» 14 wrt. (MuB. Ne
558457/15, uB. Ne 558457/16, Nus. Ne 558457/17,
Hus. Ne 558457/18, NuB. Ne 558457/19, Nus. Ne
558457/20, Nus. Ne 558457/21, NuB. Ne 558457/22,
WMus. Ne 558457/23, uB. Ne 558457/24, us. Ne
558457/25, uB. Ne 558457/26, Nus. Ne 558457/27,
Nus. Ne 558457/28).

3. Tepmoctar 6uonorudeckuit BD 115 3 mr. (1HB.
No 558444/1, IuB. Ne 558444/2, uB. Ne 558444/3).
4. Becwl Texnuueckue 3iekrponnsie SPU 401
OHAUS 1 mt. (UuB. Ne 35078/2).

5. MukpoOHoaoruyeckuii mpo600TOOPHUK BO3yXa
ITY 1B 1 wr. (MaB. Ne 558453/2).

6. MudpaxpacHas ropenka Bacteria safe 1 wr. (MHB.
No 558456).

7. Ilpubop BakyyMHOTO (pUIBTPOBAHUS AJISl aHATIHM3a
BozbI (BakyyMmHas ctanuus) [IB® 35/3b 1 mt. (UHB.
No 558454).

8. Jlamunapusrit 6okxc BJI-22-1200 1 wt. (MaB. Ne
558451/2).

9. lllkad nns xpanenus peaktuBoB 1 mt. (MHB. No
558623/2-3).

10.Ctynps 13 mir.
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Kopm. Ne 9, ayn. 231

1. Mukpockor JIOMO 4 mt. (Mus. Ne 553890/1,
Hus. Ne 553890/2, Mus. Ne 553890/3, Mus. Ne
553890/4).

2. Mukpockon «AxkBenon» 14 wr. (MuB. Ne
558457/1, NuB. Ne 558457/2, u. Ne 558457/3, Vus.
No 558457/4, uB. Ne 558457/5, uB. Ne 55845716,
WuB. Ne 558457/7, UuB. Ne 558457/8, IuB. Ne
558457/9, NuB. Ne 558457/10, UuB. Ne 558457/11,
HuB. Ne Mnas. Ne MuaB. Ne 558457/12, UnuB. Ne
558457/13, NuB. Ne 558457/14).

3. Tepmoctart 6uonorudeckuii BD 115 1 mt. (MHB.
No 558444/4).

4. MukpoOronorudeckuii mpoOOOTOOPHHK BO3TyXa
ITY 1B 1 wr. (MaB. Ne 558453/1).

5. Becol Texauueckue anektponnsie SPU401
OHAUS 1 mt. (MuB. Ne 35078/1).

6. Bermsoxaoi mkad 1 mr. (Mus. Ne 558626).

7. Ulka¢ BaHmanoycToWYuBHId 1 mmT.

8. MynbTumeanitHblii npoekTop 1 mir.

9. llkad mns xpanenus peaktuBoB 1 mr. (MHB. No
558623/1).

10. Ctynbst 13 .

11. Cronpi— 17 mr.

LenTpanpHast HaydHast OMOIMOTEKa UMEHU
H.N. XKenesnosa YuranbHelii 321 nepuouye-
cKuX u3aanuii (kab. Ne 132)

Kowmneroreps! — 1 mt. Cromnel — 28 wt. [lepuonnye-
CKHe M3JaHusl B OTKpHITOM foctyre Wi-fi

entpanpHas HayuyHast OUOIMOTEKA UMEHU
H.N. ’KeneznoBa KomnbroTepHbIi UnTab-
HbIH 3a11 (kab. Ne 133)

Kowmnerorepsr — 17 wt. Ctomasl — 28 mT. YuyeOHas iau-
TEPATypa B OTKPBITOM JOCTYIIE

LlenTpanbHas HayyHast OMOIMOTEKAa UMEHU
H.N. XKeneznoa KoMnbroTepHbIi YATAIIb-
HBIH 3a1 (kab. Ne 144)

Komnbrorepst — 20 mt. Cronst — 39 mt. Wi-fi

entpanbsHas HaydyHast OUOIUOTEKAa UMEHU
H.1. Xene3nosa CripaBoyHo — 6ubmimo-
rpaduueckuit oraen (kab. Ne 138)

Komneroreps! — 2 mit. Ctosnel — 13 mt. CipaBo4HbIe
u 6ubimorpaduyeckre U3aHus B OTKPHITOM JOCTY-
ne Wi-fi

[lenTpanpHas Hay4Hast OMOIMOTEKA HIMEHU
H.N. XKene3znosa Xot 2 staxa (3ai Tpa-
JUIAOHHBIX KaTaJlOroB)

Cronbl — 8 mr. Wi-fi

[lenTpanpHas HaydHast OMOIMOTEKA HIMEHH
H.U. XKene3nosa Otnen GubIMOTEYHOTO
00CTyKUBaHUS TI0 HAITPABIICHUIO MEXaHH-
KU U SHepreTuku (27 y4. kopmyc) Yuranb-
HBIH 3a1 (kab. Ne 202)

Komneroreps! — 4 mrt. Ctosnel — 12 . CpaBo4Hbie
u 6ubnnorpaduueckre uzgaHus, yaueOHas Jurepary-
pa B oTkpbIToM gocrymne Wi-fi

[lenTpanpHas HaydyHas OMOIMOTEKAa UMEHU
H.N. XKenesznosa Otnen OuOIMOTEUHOTO
00CITyKUBaHUS TI0 HAIIPABIICHUIO TTPHPO-
000yCTpOCTBO (28 yu. KopIyc) YueOHbIH
YuTaIBHBIN 31 (Kab. Ne 223)

Kowmnerorepst — 3 mt. Ctosnel — 15 mt. CipaBo4HbIe
u 6ubnmorpaduyeckue U3gaHus, NeprUoOIUKa B OT-
kpbiToM foctyre Wi-fi

LlenTpanpHast HayyHast OMOIMOTEKAa UMEHU
H.U. JKenesnoa Otaen 6MOIMOTEYHOTO
00CTyKUBaHUS TI0 HATIPABIICHUIO TTPUPO-
no0o0ycTpoicTBo (29 yu. kopmyc) Hayunbrit
YUTANBHBIN 321 (Kab. Ne 123)

Komneroreps! — 13 wt. Ctonsl — 45 mt. CipaBo4HbIe
u oubmorpaduveckue u3Ianus, MepuoJnKa B OT-
kpbiTOM foctyne Wi-fi
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Oomexutue Ne8. KoMHara s caMoIIo- TeneBuzop, mocka, OOJIBIION CTON Ha 12 YenmoBek,
T'OTOBKHU CTy.]'IBH

9.1. My3eiiHble IITAMMbI MUKPOOPTAHU3MOB

1. Micrococcus agilis 2. Proteus spp.

3. Bacillus subtilis. 4. Aspergillus fumigatus.

5. Candida albicans. 6. Bacillus mycoides

7. Candida krusii 8. Pseudomonas aeruginosa.
9. Leptothrix ochracea 10.Erwinia herbicola
11.Streptococcus spp. 12.Esherichia coli 3254
13.Exphiala nigra. 14.Esherichia coli M-17
15.Clostridium spp 16.Bacillus spp.
17.Streptococcus Lactis 18.Sarcina flava
19.Azotobacter chroococcum 20.Streptomyces chromogenes
21.Nocardia rubra 22.Saccharomyces cerevisiae
23.Candida kefiri 24.Schizosaccharomyces pombe
25.Rhizopus stolonifer 26.Clostridium butyricum

10. MeToauveckue peKOMEHIAUM CTYA€HTAM M0 OCBOEHHIO U CIUIJINHBI

3aHATUS MO JUCHMIUIMHE TMPOBOMSTCS B CIEIMAIbLHO 000PYI0BaHHOM jabopa-
Topuu. /{151 morycKka K mpoBeICHUIO JJA0OPATOPHOTO MPAKTUKYyMa yUaluecs JOJIKHbI
OBITh O3HAKOMJICHBI C TEXHUKON O€30ITaCHOCTH M TIPaBUIaMU pabOThl B MUKPOOHOJIO-
rudeckoit mabopatopuu. Ha Bcex 3aHATHSX CTyACHTHI 00s3aHbI OBITH B OENBIX Xaja-
Tax, KaXIbIi MMEEeT CBOe pabodee MeCTO, OCHAIICHHOE BCEM HEOOXOIUMBIM JIs
npoBeneHust 1aboparopHoro 3ansTus. Pabora B mabopatopuu TpeOyeT BHUMAHUS U
aKKypaTHOCTH. Y4Yalluecsl MOCJe BBIMOJHEHUS paOOThl, 3aHOCAT TOJIYYCHHBIC pe-
3yJbTaThl B pabouyro TETpasib, 0GOPMIISIOT UX B COOTBETCTBUU C MPEIbIBISICMbIMU
TpeOOBAHMIMHU, TIOCTIE YETO 3alTUIIAIOT paboTy y MperoaaBaTers.

Co’XKHOCTh YCBOCHHUSI MaTepHaia TUCIHUIUIMHBI 3aKIF0YaeTCs B OOJIBIIOM 00b-
eMe uHGOpMaIUU, KOTOPYIO HEOOXOIUMO 3allOMUHATH (JJaTUHCKUE Ha3BaHWs, (Du-
3MOJIOTMYECKUE OCOOCHHOCTH, PAcCHpOCTpaHEHUE B MPHUPOJE, MOP(OJIOTHIO U T.1.)
MO3TOMY YCBOCHHME MaTepHalia JUCHUILIMHBI JTODKHO MPOMCXOAUTH MOCTEIICHHO H
HEIPEPBIBHO OT 3aHATUSA K 3aHATHIO. OT U3YYCHHUS CBOMCTB U OCOOCHHOCTEH MHUKPO-
OpraHU3MOB K MIOHUMAaHHIO UX POJIK B OMocdepe U )KU3HU YeTIOBEKa.

10.1. Buabl u ¢popMbI 0TPAOGOTKH NMPONYIIEHHBIX 3aHATHIA

CryneHT, NpoOINyCTUBIIMI 3aHsATHE, 00sS3aH B JIBYXHEJEIbHBIA CPOK BO BHE-
YpOYHOE BpeMsi, B COOTBETCTBUHU C PACIIUCAaHUEM OTPAOOTOK, BHIOJIHUTH MPOIYIIECH-
Hoe [13. JIy1s1 3T0ro HeoOX0AMMO CaMOCTOSITENIbHO TPOPadbOTaTh MPOIYIIEHHYIO TEMY,
otrpabotats [13 u 3amuTuth padoTy y nexypHoro npenogasatens. [locie storo cue-
JaTh COOTBETCTBYIOIYIO 3aKUCh B )KypHAJE M0 y4eTy OTpaOOTaHHBIX 3aHATUH.
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HpI/I HCBO3MOKHOCTH OTpa6OTaTI> 3aHATHC B PCKOMCHAYCEMBIC CPOKH, CTYACHT
MNUIIECT KOHCIICKT W 3aIlOJIHACT B pa6oqel”4 TETpaau Ta6HI/IHBI, OTHOCAIIHECA K IIPOITy-
HIGHHOﬁ TCMC, 3aTCM 3allIMIIacT pa60Ty Yy IperoaaBaTcClIs.

11 MeToauyeckne peKOMEHIAMHU MPeENoAaBaTe/IsIM M0 OPraHu3alnuu 00y4eHust
N0 IMCHUILTHHE

J171st ocBOeHuUs 1ab0paTOPHOTO MPAaKTUKYMa HEOOXOIUMO JIENTUTh CTY/ICHTOB Ha
HeOonbIme rpynimsl (10-12 yenoBek) a1 obecniedeHns 0€30MacHOCTH MPOBOIMMBIX
paboT ¥ MOBBIIICHUS Ka4ecTBa O0yUEHHUS.

C nenbio co3ianus yclnoBui st ooecnedeHus 3(hPEeKTUBHOTO UCTIOIb30BaHUS
y4eOHOT0 BPEMEHH, JaHHbIC TPYIIIbl HA 3aHATUSIX JENATCA Ha Opuraasbl mo 2-3 yeno-
Beka. PaGora Opuramamu co3/aeT YCJIOBHUS IS OJHOBPEMEHHOTO BKIIIOUECHHS B
y4eOHBIM MPOIECC BCEX CTYACHTOB 0€3 MCKIIOYEHUs, TPOUCXOIUT COBMECTHAs MO-
3HaBaTeJIbHAs JEATEIbHOCTh, CO3JAaETCA cpeia 00pa3oBaTEILHOTO OOLIEHUS U peallv-
3yeTcsl MPUHITUIT 0OpaTHOU CBSI3H.

12 OcoOeHHOCTH peau3alui JUCHUILINHBI 1 HHBAJIU/IO0B U JIUII ¢
OrpaHUYeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

[Tpodeccopcko-nenarorndeckuii CocTaB 3HAKOMUTCS € MCUXOJI0T0()U3NOTOTH-
YECKUMU OCOOCHHOCTAMH OOYYarOIIMXCS WHBAIHUJIOB U JIMIl C OTPAaHUYEHHBIMU BO3-
MO>KHOCTSIMH 3JI0POBbSI, UHJIMBUIYAIbHBIMHU MPOTpaMMaMu peaOUIUTAIIUU UHBAJIH-
noB (mpu Hanmuuuu). [Ipym HEOOXOIUMOCTH OCYIIECTBIISIETCS JOMOJHUTENbHAS MO/~
JIEp’KKa TPENoIaBaHus TCUXO0JIOTAMH, COLMATBHBIMU PAOOTHUKAMU, MPOILIEAIIUMHU
MOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBUMM C METOAMYECKMMHU peKoMeHAanusMu MuHoOpHayku PO B
Kypce MpenoiaracTcsl UCIOIb30BaTh COIMATBHO-aKTUBHBIE U Pe(dIECKCUBHBIE METO-
Tkl 00yUYEHHUSI, TEXHOJIOTUN COIIMOKYJIbTYPHOU peabWIUTAIINU C 1ETbI0 OKa3aHUs T0-
MOIIIM B YCTAHOBJICHUH TTOJTHOIIEHHBIX MEKIMYHOCTHBIX OTHOIIEHUH C IPYTUMU CTY-
JIEHTaMH, CO3JaHuM KOMGOPTHOTO TICHXOJIOTHYECKOTO0 KiIWMaTra B CTYJIEHUECKOU
rpynme. [lonbop u pa3paboTka ydeOHBIX MATEPUANIOB MPOU3BOISTCI C yUETOM
Mpe0CTaBICHUS MaTepyuaia B pa3Iu4HbIX (opMax: ayauaibHOM, BU3yaJdbHOM, C UC-
MOJIb30BAaHUEM CITEIIMATBHBIX TEXHUUYECKUX CPEICTB U MH(DOPMAIIMOHHBIX CUCTEM.

CormacHo TpeOOBaHUAM, YCTaHOBJICHHBIM MuHoOpHayku Poccun k mopsiaky
peanu3aiui 00pa30BaTENIbHON JEATETLHOCTH B OTHOIICHUM WHBAJIHMAOB W JIUI[ C
OB3, HE00X0IMMO UMETH B BU]TY, UTO:

1. uHBanuAbl U Juna ¢ OB3 mo 3peHuto UMET NpaBo MPUCYTCTBO-

BaTh Ha 3aHATHUSIX BMECTE C aCCHCTEHTOM, OKa3bIBAIOIIUM O00yYaromeMycs: He-

00XO0IUMYIO TTOMOIIIb;

2. uHBanuabl 1 auna ¢ OB3 mo ciiyxy UMEIOT MpaBo HA UCMHOJIb30Ba-

HUE 3BYKOYCHUJIMBAIOIIEH armaparyphl.

[Ipu npoBeaeHUN MPOMEKYTOYHOM aTTECTAlMK M0 JTUCIUIUIMHE o0ecreurBa-
€TCsl COOTIOJICHHE CIIEYIONTUX OOIIUX TPEOOBaAHUM:

o OPOBEJICHUE AaTTeCTAallMd [JIsi MHBAJUAOB B OJIHOM ayJIUTOPHUH

COBMECTHO C OOYYaIOIUMHCS, HE SIBISIONMMUCS WHBAIHIAMH, €CITU ATO HE

Co37aeT TPYAHOCTEH IJIsi MHBAIHMIIOB U WHBIX OOYYAIOUIUXCS TPU MPOMEXY-

TOYHOM aTTECTalUH;
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o NPUCYTCTBHE B AyAUTOPHH aCCUCTEHTa (ACCHUCTEHTOB), OKa3bIBa-

IOIIETO OOYYaroMMMCST WHBaIMAaM HEOOXOAMMYI0 TEXHUYECKYIO MOMOIIb C

YUETOM MX WHANBUAYAIBHBIX OCOOEHHOCTEH (3aHATh pabouee MECTO, TIepe/IBH-

raTbCs, MPOYUTATH U OPOPMUTH 3a/1aHKE, OOIIATHCS C IK3AMEHATOPOM);

o M0JIb30BaHUE HEOOXOAMMBIMU OOYYaIOIMMCSl UHBAJIUJIAM TEXHU-

YECKUMH CPEACTBAMHU TIPH MPOXOKICHUH MPOMEKYTOUHON aTTECTAIIUHU C yde-

TOM UX WUHJIUBUIYATBHBIX OCOOCHHOCTEH;

o obecrieueHrne BO3MOXKHOCTH OECHPENsITCTBEHHOTO J0CTymna o0y-

YAFOIIUXCSl MHBAJHMIOB B ayTUTOPUH, TYaJICTHBIC U JPyTHe TIOMEIICHHS, a TaK-

e UX MpeObIBaHMS B YKA3aHHBIX TOMEIICHUSX.

[To muCEMEHHOMY 3asIBIICHHIO OOYYarOIIerocss MHBAIUIA MTPOJOKUTEILHOCTD
MPOXOXKJICHUS HCIIBITAaHUSI TPOMEXYTOYHOM arTecTanuu (3ayera.) 00ydaromuMmcs
WHBAJIMJOM MOXXET OBITh YBEJIWYEHA IO OTHOIICHHWIO K YCTAHOBJIICHHOW IMPOJIOIKH-
TEJIHLHOCTH €T0 CIavu:

o MPOJIOJDKATEITLHOCTh CAAYM HMCTBITAHUSA, MPOBOJUMOTO B IHUCH-
MEHHOU popme, - He Oosiee uem Ha 90 MUHYT;
o IPOJOJDKUTEIBLHOCTh MOJTOTOBKM 00yYaroierocs K OTBETY, Mpo-

BOJMMOM B YCTHOU (opme, - He Oosiee uem Ha 20 MUHYT;

B 3aBucuMOCTH OT WMHIUBUIyaJIbHBIX OCOOEHHOCTEH, oOydaronuxcs ¢ OB3
YHuBepcUuTeT 00ecrieunBaeT BHIMOJHEHUE CISAYIOMUX TPEOOBaHUM MPHU MTPOBEACHUU
aTTeCTAIlUH:

a. JUTSI CITCTIBIX

o 3aJIaHusI ¥ UHBIC MATEPHAIIbI I MPOXOXKACHUS MTPOMEKYTOUHOM
aTTecTar OPOPMIISIOTCS B BHJC DJIGKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIIBI0 KOMIIBIOTEPA CO CHENUATU3UPOBAHHBIM MPOrPaMMHBIM OOecreye-
HUEM JIsI CIIETIBIX, MO0 3a4UTHIBAIOTCS ACCUCTEHTOM;

o MUCHMEHHBIE 33J]aHUs BBIMOJIHSIIOTCS 0OydaromuMucsa Ha Oymare
penbedHO-TOUeHHBIM TIpudTOM bpaiins win Ha KOMIBIOTEPE CO CHEIUATU3H-
POBaHHBIM MTPOTPAMMHBIM 00€CIIEYEHUEM JIJISl CICTIBIX, TUOO HAIUKTOBBIBAIOT-
CSl aCCUCTEHTY;

o Ipy HEOOXOAMMOCTH OOYYAFOIIMMCS MPEIOCTABISCTCS KOMIUICKT
MMMCBMEHHBIX MPUHAIICKHOCTEH 1 OyMmara I MUchbMa peabeHO-TOUCUHBIM
mpudTom bpaitns, KOMIBIOTEp CO CHEIUATM3UPOBAHHBIM TMPOTPAMMHBIM
oOecreyeHUEM JJIS CIIETIBIX;

b. JUTSL CITA00BUIALIMX

) 3aJaHUsl U WHBIE MarepHaibl IS COadd 3adeTa O(QOPMIISIOTCS
YBEITUYEHHBIM HIPUPTOM;

) obecrieunBaeTCs WHAWBHIYAIbHOE PAaBHOMEPHOE OCBEIIEHHE HE
MmeHee 300 mrokc;

) Ipyd HEOOXOIUMOCTH OOYYarOIIUMCS IPEIOCTABIIAETCS YBEINYH-

BAIOIIEE  YCTPOMCTBO, JIONMYCKAa€TCAd MCIOJb30BAHUE  YBEIMYMBAKOLIUX
YCTPOMCTB, UMEIOLIUXCS Y 00YUaIOIINXCS;

C. U TIOYXUX U CIa0OCHbIIIAINX, C TSDKETIBIMA HApyHIICHUSIMU Pe-
4u:
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o0OecnieunBaeTcs HaJU4Me 3BYKOYCWIMBAIOLIEH ammapaTypbl KOJUIEKTHBHOIO
II0JIb30BaHUs, NP HEOOXOJUMOCTH OOYYaroIIMMCSI IPEIOCTABISAETCS 3BYKOYCHIIH-
BAlOLIas anmaparypa UHAUBUAYAIBHOIO IOJIb30BaHMUS;

0 UX JKEJIAHUIO UCIIBITAHUS ITPOBOSATCS B MUCbMEHHOU (opMme;

d. JUIA JIML ¢ HapyLICHUSMU ONOPHO-IBUIATEIBHOrO ammnapara (Ts-

KEJIBIMU HapyLICHUSIMU JBUTATEIbHBIX (DYHKIUN BEPXHUX KOHEUHOCTEW WIIU

OTCYTCTBHEM BEPXHUX KOHEUHOCTEN )

o MMCbMEHHbBIE 3aJJaHUSl BBIMOJHSAIOTCS OO0YYaOIMMHUCS HAa KOMIIb-

I0TE€pE CO CHELHAIU3UPOBAHHBIM MPOrPAMMHBIM 00€CIIEYEHUEM WIIM HAJUKTO-

BBIBAIOTCS ACCUCTEHTY;

o 0 UX JKEJIAHUIO UCTIBITAHUS IIPOBOSTCS B YCTHOU (hopMme.

O HeobxoaumocTu o0ecredeHtsl ClelaIbHbIX YCIOBUM JIJIsl POBEACHUS aT-
TeCTallM1 00yYaroIIHUiics T0JKEH COOOIIUTh MUCbMEHHO He Mo3aHee, yeM 3a 10 qHeit
110 Haydaja arrectaiuu. K 3asBiIeHUIO MPUWIAraroTCsl TOKYMEHTHI, OATBEPKAAIOIIUE
HaJIu4ue y oOydaromerocss MHAUBUAYAIbHBIX OCOOCHHOCTEN (MPU OTCYTCTBUU YKa-
3aHHBIX JOKYMEHTOB B opranuzauuu). IIpum HeoOxomumoctu s 0O0ydarolmuxcs ¢
WHBAJIMIHOCTHIO MPOIEAYpPa OLEHUBAHUS PE3YJIbTaTOB 00YyUYEHU MOKET MPOBOAUTH-
Cs1 B HECKOJIBKO JTAIIOB.

IIporpammy paspadora ct. npen. /[.B. CHernpes
«14» urons 2022 r.
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PELNEH3USA
Ha pado4yI0 NporpamMmy
Moayas b.0.19 «<Hayku 0 0M0JI0TH4€CKOM MHOT000pa3um»
MoayabHas gucuuiiinia b.0.19.02 «Muxkpo0uosiorusi 1 BUPYCOJI0THs
st moaroroBku 6akagaspa ®I'OC BO no nanpasiennio 06.03.01 buo-
JIOTUsl HanpaBJeHHOCcTh OxoToBeneHne, 3000rus, Kunonorus

Mocwunoii JIrogmunon BragumupoBroi podeccopom kadeaps! sxonorun Poc-
CUIHCKOT0 rocyaapcTBeHHOro arpapuoro yHupepcuteta — MCXA um. K. A. Tumu-
pszeBa (PTAY-MCXA um. K. A. TumupsizeBa), 10KTOp OMOJIOTUUECKUX HAYK (Janee
M0 TEKCTYy PELEH3EHT), MPOBEICHa peleH3us pabouell mporpaMMbl JTUCIUTUIMHBI
«Muxpobuonorus u supycosorus» - ®I'OC BO no nanpasnenuto 06.03.01 buoiio-
rusi, mo HarpasieHHocTH OxoTtoBeaeHue, 3oomorus, Kunomnorus pa3paboTaHHON B
OI'bOY BO «Poccuiickuii rocynapcTBeHHBIN arpapHblii yHUBepcuter — MCXA
umenu K.A. TumupsizeBa», Ha kadeape MUKPOOUOIOTHH U UIMMYHOJIOTHH (pa3padoT-
yuk CuerupeB J[.B. crapmmii npenonasarens kageapbl MUKPOOUOJIOTHH U UMMYHO-
JIOTHH).

PaccMoTpeB npeicTaBieHHbIE HA PEIIEH3UI0 MAaTEPUAIbl, PELIEH3EHT MPUILIEI K

CJIEIYIOLIUM BBIBOJAM:
[IpennsiBienHas paboyasi mporpaMMa JUCHMILUIMHBI « MUKpPOOUOJIOTHUS U BUPYCOJIO-
rus» (manee mo tekcty IIporpamma) coomsemcmeyem tpeboBanusm OI'OC BO mno
HampasieHuto 06.03.01 buonorus, mo HampaBimeHHOCTH OXOTOBEACHHUE, 300JIOTHSI,
Kunonorus u codeporcum Bce OCHOBHBIE Pa3fCIibl, coomeemcmeayem TpeOOBaHUAM K
HOPMATUBHO-METOJIMYECKUM JTIOKYMEHTaM MpPEAbSIBIIEMbIX K pabouel mporpamme
JACHUTUIUHBI.

IIpencraBnennas B IlporpamMme akmyanbnocms y4eOHOW TUCHMIUIMHBI He

ROONeHCUN COMHEHUI0 — TUCTUTUINHA « MUKPOOHMOIOTHS M BUPYCOJIOTHS BKIIFOUEHA
B o0si3aTenbHblil epedeHs GI'OC BO, B muki quciurind 6a30BOM 4acTu y4eOHOTO
nukia — b.0.19.02. Peanuzanus B qucruruinHe «MHUKpOOUOJIOTHS U BUPYCOJIOTHS)
tpeboBannit ®I'OC BO, TIOOIT BO u yuyebHoro ruana no Hampasienuto 06.03.01
buonorus.
[IpencraBnennsie B [Iporpamme yenu NUCUMIUIUHBI coomeemcmayom TpeOOBaHUIM
®I'OC BO nampasnenusa no Hanpasienuto 06.03.01 buosiorusa. B coorBeTcTBUM €
[Iporpammoii 3a qucumIMHOW « MUKpOOHOJIOTHS U BUPYCOJIOTHS» 3aKpEIUIEHbI 00-
nienpodeccuoHaibHble U MpodeccuoHanbHble KoMIeTeHnu. Jucuumimaa « Muxkpo-
Ouosorus U BUPYCOJIOTHs» W mpenctaBieHHas lIporpamma cnocobna peanusosamu
KOMIIETEHLIUIO B OOBSIBICHHBIX TpeOoBaHUsIX. KoMIeTeHIIUS He 8bl3bleaen coMHeHUs.
B CBeTE NMPO(HECCHOHAIHHON 3HAUMMOCTH U COOTBETCTBUS COJICPKAHUIO AUCITUTIIIMHBI
«MHUKPOOHOIOTHS 1 BUPYCOJIOTHSI»

1. Pezynomamut oOyuenusn, npencrapieHHbie B IIporpaMme B KaTeropusix
3HATh, YMETh, BIAJICTh COOMEemcmayiom CnenuduKe u COAEPKaHuI0 JUCITUTIINHBI U
0eMOHCIMPUPYION 803MOHICHOCHIb TIOJTYYEHHSI 3asIBJIICHHBIX PE3YJIbTaTOB.

2. Ob0mas TpyAoéMKOCTh AUCIHUILUIMHBI «MUKpPOOHOIOTHS W BUPYCOIOTHS
cocTaBiisieT 3 3au€THbIX equHuLbl (108 yacoB).
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3. Nudopmanust 0 B3aUMOCBSI3M U3Y4YaeMbIX AUCIUIUIMH U BOIPOCAM HCKIIIO-
yeHHus! AyOIMpOBaHUS B COACPNKAHUU AUCIUIUIMH coomeemcmeayem JedCTBUTEIbHO-
ctu. Jucnuninia « MUKpoOHOIOTHS M BUPYCOJIOTHS» HE B3aUMOCBSI3aHA C IPYTUMHU
nucuuruimHaMu OIIOIT u YueGnoro mmana mo HampapieHuto 06.03.01 buonorus,
HamnpasieHHocTu Kunonorus, OxotoBeneHue, 300JI0THSI U BO3MOXKHOCTh JTyOJIHpO-
BaHUS B COJIEPKAHUU OTCYTCTBYeT. JMCIUIUIMHA TpeayCMaTPUBAET HAIMYUE CHCIU-
ATBHBIX TPEOOBAHMI K BXOJAHBIM 3HAHUSM, YMEHUSIM M KOMITETCHIIUSIM CTYJICHTa, XO-
TS MOJKET SIBJISITbCSI MPEAIECTBYIOMIEH JJIsl CIICHUANIbHBIX, TUCIUIUINH, UCTIOIb3YIO-
X 3HAHUS B 00JIACTH MUKPOOHMOJIOTUH B MPOGECCHOHATBHON JeATEIHbHOCTH OaKa-
JaBpa.

4. TlpencraBnennas [Iporpamma npesmnonaraeT UCIOIb30BAaHUE COBPEMEHHBIX
00pa3oBaTEIbHBIX TEXHOJIOTUM, UCIOIb3yEMble MIPU peaM3allid Pa3IMYHbIX BHUJIOB
yueOHOM paboThl. @opMbI 00pa30BaTEIBHBIX TEXHOJIOTUH coomeemcmayion CIeln-
(bUKe TUCIUTUTUHBI.

5. Bunpl, conepkanue U TpyJ0EMKOCTh CAMOCTOSITEIbHON PaOOTHI CTY/IEHTOB,
npenacrabieHnbie B [IporpamMmme, coomseemcmeyrom TpeOOBaHUSAM K TMOJTOTOBKE BbI-
MycKHUKOB, coaepxkanmumcss Bo ®I'OC BO no nanpasnenuto 06.03.01 buonorus.
[IpencraBnennsle U onucanHble B [Iporpamme Gopmbl mexyweti OLICHKHA 3HAHUMA
(ompoc, kak B popMe 0O0CYKIEHUS OTACIBbHBIX BOIPOCOB, TAK U BBICTYIUICHHUS, U y4a-
CTHUE B TEMAaTUYECKUX JTUCKYCCHUSIX U TPYIMIOBBIX OOCYXIEHUSX), COOMBEMCMEYIOm
crenuuKe TUCIUIUIMHBI U TPeOOBAHUSM K BBIITYCKHUKAM.

dopma TPOMEXKYTOUYHOTO KOHTPOJS 3HAHUM CTYIEHTOB, MPEIyCMOTpPEHHAas
[Iporpammoii, ocymiecTBiseTcs: B (popme sK3amMmeHa

®dopmbl OIIEHKH 3HAHUMU, TpenactaBieHHblie B [Iporpamme, coomsemcmeyrom
crienupuKe TUCIUILIMHBI U TpeOOBaHUSM K BBIITYCKHUKAM.

6. YdeOHO-MeTOaMYeCKOe OOeCreYeHNe NUCIHUILIMHEBI TPEICTaBICHO: OCHOB-
HOM yuTepaTypoit — 4 uctounuka (0a30BbIld y4eOHHMK U yaeOHOE 1mocoOue), JOTOTHU-
TEJILHOW TUTEpaTypoil — 4 HauMeHOBaHus, U coomeemcmeayem TpedoBanusiMm OI'OC
BO nanpasnenus 06.03.01 buosiorus

7. MarepuanbHO-TEXHUYECKOE OOECIEUYeHHE MUCIMIUIUNHBI COOmEenmcmeyem
cnenupuke AUCHUIUIUHBI « MUKPOOHOIOTHS U BUPYCOJIOTHS» M 00€CIeUnBaET HC-
M0JIb30BAaHUE COBPEMEHHBIX 00pa30BaTENIbHBIX, B TOM YHCIIE WHTEPAKTUBHBIX METO-
JIOB 00yUYCHHUS.

8. Meroauueckue peKOMEHIAIuU CTYJeHTaM U METOJUYECKUE PEKOMEHIAIINN
npenoaaBaTesisiM Mo OpraHu3alyd 00y4eHUs M0 JUCHUILUIMHE JA0T MPECTaBICHUE O
crenuduke oOydeHUs Mo AUCHUIINHE «MHUKPOOHOJIOTHS U BUPYCOJIOTUSI» U cOOm-
semcmeyrom cranaapTy no HampasieHuto 06.03.01 buosorus.

OBILIUE BbBIBO/IbI
Ha ocHoBaHMM MPOBENEHHON PEIIEH3UU MOXHO CAENaTh 3aKI0YeHHe, YTO Xa-
pakTep, CTPYKTypa U cojJep:kaHue padboueil mporpamMmbl TUCHUILUIUHBI «MHKpOOHO-
aorus u Bupyconorus» GI'OC OIIOII BO no nampasnenuto 06.03.01 Guonorust 1o
HampaBiaeHHoctu OxotoBenenue, 3oonorus, Kunonorus (kBamuduxaius (CTETICHB)
BBIMYCKHMKAa — OakajaBp), pa3paboTaHHas CT. mpemn. Kadeapbl MUKPOOHOJOTUU U
ummyHonoruu, CuerupessiM J[.B, cootBerctByeT TpeboBanusim ®I'OC BO, cospe-
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MEHHBIM TpeOOBaHUSAM SKOHOMHUKH, PhIHKA TpyAa M IMO3BOJUT IpHU €€ peanu3aluu
yCHEIHO 00ecneunTh (GOPMUPOBAHKE 3asBICHHBIX KOMITETEHIIUM.

Penienzent: Mocuna Jlronmmna BaagumupoBHa 1.6.H., mpodeccop kadeaps
9KOJIOTHH Poccuiickoro rocyapcTBeHHOTo arpapHoro yausepcurera — MCXA um.
K. A. Tumupszea (PTAY-MCXA um K. A. Tumupsizera «17» utons 2022 r.
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