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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeH wuCmonb30BaTh W MPUMEHATH (yHIAMEHTAIbHBIE OHOJOTHUYECKUE TMPEICTABICHUS M
COBPEMEHHBIE METOJIOJIOTUYECKUE MOIXObI ISl MOCTAHOBKU U PELIEHUS HOBBIX HECTAaHAAPTHHIX 3ajady B
chepe mpodeccnoHaNbHOM NEATeTLHOCTH

OIIK-2 CrocoOeH TBOPYECKH HCIOIBb30BaTh B  NPOPECCHOHAIBHOW  JESATEIBHOCTH  3HAHMA
(dyHIAaMEHTANBHBIX W TPHUKIATHBIX Pa3[eioB AUCIHUIUIAH (MOAYJEH), OMpeAeNsonuX HampaBIeHHOCTh
MPOrPaMMBI MarUCTPATYPBI

OIIK-7 Cnocoben B cdepe cBoell mpodeccHoHaNbHOW EATETLHOCTH CaMOCTOSITEIBHO OMPEEsITh
CTpaTeTui0 U MpoOSeMaTUKy HCCIENOBAaHUN, NPUHUMATh pEIIeHHs, B TOM YHCIE HWHHOBAI[MOHHBIE,
BBIOMpaTh W MOAM(PUIMPOBATH METOMABI, OTBEYaTh 3a Kaue€CTBO pabOT M BHEAPEHUE HX pPe3yJbTaToB,
o0ecrnednBaTh Mepbl MPOU3BOJCTBEHHON O€30MaCHOCTH MPH PEUICHUH KOHKPETHOH 3a1a4u

OIIK-8 CmocobeH HCMmoab30BaTh COBPEMEHHYIO MCCIICIOBATENIbCKYIO aImmapaTypy W BBIYHCIUTEIBHYIO
TEXHUKY JJIs PellieHUs] MTHHOBALIMOHHBIX 3a/1a4 B MPpo(eccCHOHaNbHON AEITeIbHOCTH

1.2 Tumel 3aga4 TpoQecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B pamMKax
OCBOCHUS JUCLUIIIINHBIL:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepe: 01 ObpazoBanue u Hayka (B cdepax: oOpa3oBaHUS; HAyYHBIX HCCIEAOBAHHMN YXUBOW IMPUPOIHI,
HAy4YHbBIX MCCJIEOBAaHUI C HCIIOJIb30BaHUEM OHMOJIOTMYECKHX CHUCTEM B XO3SHUCTBEHHBIX M METUIIMHCKUX
LeJsIX, B LEJIAX OXPaHbl IPUPOJIBI)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromMXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue

(hyHKUMY / TPYAOBBIC komrieteHimu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC MU HEOOXOIMMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEH M
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-1 Crocoben AHanm3upyet TEeHIICHITNN pa3BUTHA Hay4YHBIX
UCIIOJIB30BaTh U IPUMEHATh |HUCCIENOBaHUM M MpPaKTHUYECKUX pa3paboTok B cdepe
(byHnaMeHTaIbHbIE COBpPEMEHHOH MHUKPOOHOJIOTHH. dopmynupyer
Ouosoruueckue WHHOBAIMOHHbIE HPEAIOKEHUS Ui peLeHus
IIPEACTaBIECHUS U HECTaHJapTHHIX 3a1a4
COBpPEMEHHbBIE
METOI0JIOTMYECKHUE

MOJIXOJTBI JIJIsl TIOCTAHOBKHU U
peleHus HOBBIX
HECTaHJAPTHBIX 33124 B
chepe poeccnonanbHON
JeSITETBHOCTH

OIIK-2 Cnocoben
TBOPYECKHU UCIIOIB30BATh B
podheccHoHaIbHOM
JEATENHHOCTH 3HAHUS
(yHIAMCHTAJIBHBIX U
MPUKIIAIHBIX Pa3ICIIOB
TUCITUTUINH (MOIyJieit),
OMNPEASTISIONINX
HaIPaBJICHHOCTh
MIPOrpaMMbl MarkCTpaTyphbl

TBopYecKkH HCIONB3YET CIEIHANbHBIE TEOPETHUECKUE U
MpakTUYeCKHe 3HAaHUS B 00JacTH  COBPEMEHHOU
MHKPOOHOJIOTHN 1711 (POPMHUPOBAHUS HOBBIX PEIICHHUMA
MyTEM MHTETPAIUH PA3IMIHBIX METOAMYCCKHUX TTOIX0/I0B




OIIK-7 CnocobeH B cdepe
CBOCH MpodhecCHoHATBLHOM
JEATEIBHOCTH
CaMOCTOSITEIIBHO
OMPENICINISATh CTPATETUIO U
npobieMaTuky
UCCJICIOBAHUI, IPHHUMATh
pCELICHUs, B TOM YHCIIe
MHHOBAI[OHHBIC, BEIOMPATh
1 MOIH(UITMPOBATH
METOJIbI, OTBEYATh 32
Ka4ecTBO padoT U
BHEJPEHHE HX PE3YJIBTaTOB,
o0ecreunBaTh MEPHI
MPOU3BOJICTBEHHOU
0e30macHOCTH IPU
peUICHUH KOHKPETHOM
3a71a4u

BrisBiser mepcriekTUBHBIE TPoOIeMbl U (popMmymupyer
TIPUHITUATIBI peuieHus AKTyaJTbHBIX
Hay4YHO-HMCCIEA0BATEIBCKUX 3a1a4 B oOmactu
MukpoOuonoruu. Pa3pabareiBaeT METONUKH PEUICHUS U
KOOPJIMHUPYET WX BHIMOJHCHUE C Y4YETOM TpeOOBaHUI
TEXHHUKH 0€30TaCHOCTH

OIIK-8 Criocoben
HCTIOJIb30BATh
COBPEMEHHYIO
HCCIIEIOBATEILCKYIO
anmaparypy u
BBIUUCITUTCIBHYIO TEXHUKY
JUTSL PEIICHUS
WHHOBAIIMOHHBIX 3a/1a4 B
npoecCroHATLHOM
JCSITEITBHOCTH

Hcnone3yeT cOBpeMEHHYIO ammaparypy Ui TOJEBBIX H
n1a00paTOpHBIX HMCCIENOBaHUI B 00NAacCTH COBPEMEHHOW
MHUKPOOHONIOTHH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CnocobGeH wuCHonb30BaTh M NPUMEHATH (yHAaMEHTaJbHbIE OHOJOrMYECKUe

NpEaACTaBJICHUA W COBPECMCHHBLIC MCTOAOJIOTMYCCKUC TMOAXOABI

JJIA IIOCTAaHOBKHM H

peleHHsI HOBBIX HECTaHIAPTHBIX 3a/1a4 B cepe npodeccnoHaabHOM eI TeNbHOCTH

No
n/n

HanmenoBanme
JMCIUATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma
obydeH
us

Ounas
(cemect

p)

3

—

[IpakTHka no
npoQHITI0
poheCCHOHATTLHOU
JeSITeIbHOCTH

OIIK-2 Cnoco0eH TBOpPUYECKH HCIIOIB30BaTh B TMPO(PECCHOHATBHON ESATEIBHOCTH

3HaHUA

(byHIaMEHTAIbHBIX W TPUKIAJHBIX  Pa3ZeioB

TUCHUIUIUH  (MonyJei),

OINPEAEIISIOUX HAIPABIEHHOCTD IIPOrpaMMbl MArUCTPaTyphl

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma
obydeH
us

Ounas
(cemect

p)




W

1 |TIpakTrka mo
npodTto
npodeccrnoHaTbHON
JESTeNbHOCTH

OIIK-7 Cnocoben B cdepe cBoeit mpodecCHOHAIBHON ACATEIHPHOCTH CaMOCTOSATEIHLHO
OTIPEIENIATh CTPATETHIO M MPOOJIEMATUKY HCCIICOBAaHMA, IPUHUMATh PEIICHUS, B TOM
Yrciie WHHOBAIIMOHHBIC, BBIOMpPATh M MOAM(DHUIMPOBATH METOIBI, OTBEYATh 332 Ka4€CTBO
paboT ™ BHEIpPEHHWE WX pe3yJabTaToB, O00OECHeYuBaTh MeEpbl IMPOU3BOJICTBEHHOM
0€30MacHOCTH MPH PEIICHUN KOHKPETHOM 3a1a4uu

Ne HaumenoBanue ®dopma
n/n JUCIIUTLITNH, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
3
1 |ITpakTHka mo
npoQHITI0
poheCCHOHATTLHOU
JeSITeIbHOCTH

OIIK-8 Cnoco0eH HCIONB30BaTh COBPEMEHHYIO MCCIIEIOBATEIbCKYIO ammaparypy Hu
BBIUMCIIUTENIFHYIO TEXHUKY Ul PELICHUS WHHOBAIIMOHHBIX 3a]a4 B MpodeccroHaIbHOI
JeSITeTbHOCTH

Ne HaumeHnoBanue ®dopma
n/n JTUCIIUTLITNH, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
3
1 |ITpakTuka mo
npoQHITI0
npoheCcCHOHATTLHOU
JeSITeIbHOCTH

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:
HucuumuinHa «TeopeTudeckre M NPHUKIATHBIE ACTEKThl COBPEMEHHOM MHMKpPOOMOJOTMM» OTHOCHUTCS K
o0s13arenbHOl yactu yueOnoro iana OIl no Hanpasnenuto noaroroBku 06.04.01 - buomnorwus.

HuctumuinHa «TeopeTudeckne W NMPHUKIAJHBIE ACIEKThl COBPEMEHHOW MMKpPOOMOJIOrMM» u3y4aercs B 1
CEMECTpE.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM QUCLUILUIHHEL: 6 3.€.

Ounas: 6 3.c.
. Ounas
Bun yueOHo# paboThI
(Bcero 4yacos)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 216
KonrakTHast pabora 48




Jlexuuu (JIexummn) 16
[Tpaktuueckue (IIpakr. pab.) 32
CamocrostenbHas pabota (CP) 132
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
1 cemectp

1 Mukpobuosnorus. Ompoc;
Uctopus, paznensl, Brinonnenue
METOIBI. - 4 120 MPaKTUYECKOM

paboTHI;
TecTtupoBanue

2 Mopdonorus u Brimonnenue
(byHKIMOHATbHAs MIPAKTHYECKOM
CTPYKTypa 4 | 6 |22 paboThl
OakTepraTbHOU
KJIETKH.

3 [Tutanue u poct Brinonnenne
MHKDOOPTaHH3MOB. | 2 | 1 MIPAKTHYECKOM

paboTHI;
TecTtupoBanue

4 DHEepreTuuecKue u Omnpoc;
OMOCHUHTETUYECCKHE | - 8 |22 KonTtponbHas
MIPOIIECCHI. pabora

5 Paznoobpaszue u Omnpoc;
CUCTEMaTHKa 6 - |22 TectupoBanue
MHUKPOOPTaHHU3MOB.

6 JletictBre pakTopoB Ompoc;
BHEIIHEN cpebl HA KonTtponbHas
MHUKPOOPTaHU3MBI. 6 | 6 |22 pabora
Oxonorust
MHUKpPOOPTaHHU3MOB.

Tema 1. Mukpoouosaorus. Uctopus, pasaensl, metoasl. (OIIK-1)
IIpakTnyeckoe 3aHsATHE.
[Tpaktuueckoe 3anarue. Mukpoobuonorus. ctopust, pa3aeibl, METO/IBL.

[Ipeamer u 3amauni MHUKPOOHOJIOTHH, €€ MECTO M POJb B COBPEMEHHOW OHOJOTHU. 3HAYCHUE
MUKpPOOHOJIOTUM B HApOAHOM XO34WCTBE M MEIULMHE. OTalbl pa3BUTUS MUKpoOuonoruu. OCHOBHBIE
HAmnpaBJE€HUS Pa3BUTHUS COBPEMEHHOM MMKPOOHONOTHM;, 0Omas MHUKPOOUOJIOTHS, MEIUIMHCKAs,
MIPOMBIIIICHHAsA, CENIbCKOXO3SMCTBeHHAsA, MouBeHHas M Jp. Kparkas xapakTtepucTuka ux 3aaad. HoBble
HapaBJIeHUS B MUKPOOHOJIOTHH U MEPCIIEKTUBBI Pa3BUTHSI.

[IpokaproThl — OCHOBHOW OOBEKT W3yYCHHUS COBPEMEHHOW MHMKPOOHOJIOTHH. XapaKTEPHUCTHKA
MIPOKAPUOTHBIX OPraHU3MOB. JIBe BETBU NMPOKAPUOT: apXeu U 3yOaKTepHH.

MI/IKpOCKOHI/ILIeCKI/Ie MCTOAbI UCCIICAOBAHUS MUKPOOPIraHU3MOB.



CBeTOBO MHUKPOCKOI M €ro pa3sHOBUIHOCTH: TEMHOIIOJIbHAsS, (Pa30BOKOHTPACTHAs W JIIOMHUHECLIEHTHAS
mukpockonusi. Ilpemaparsl kineTok Mukpoopranu3MoB. Ilpocteie u auddepeHIupoBaHHbIE METObI
OKPacCKH KJIETOK.

[Tpaktuueckoe 3anatue. OpraHu3anus MUKPOOMOIIOTHYECKOW J1abopaTopuu W TpaBmia pabOThl B HEH.
Crepunuzanus. [IurarenbHbie cpebl.

[1nan npoBeneHus 3aHATUSI.
1. Crepunuzanus.
2. IlurarenbHble CpEIb.
3. KynbTuBUpOBaHME MUKPOOPTAHU3MOB.
4. JTaboparopHast paboTta
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 Kakue Metoapl cTepuan3alnuu Bl 3HaeTe?
2 Kakwue ObIBaIOT KyJbTYPhl MUKPOOPTAaHH3MOB?
3 Kakwue ObIBarOT MUTATENbHBIE CPEMIbI?
4 Kak nmpoBOIUTCS KyJIETUBUPOBAHUE adPOOHBIX MUKPOOPTAaHU3MOB?
5 Kak npoBoauTcs KyIbTHBUPOBAHUE aHAIPOOHBIX MUKPOOPTaHU3MOB?

Tema 2. MopdoJiorust 1 yHKIMOHAJIBHAA CTPYKTYpa OakTepuaabHoil KieTku. (OIIK-2)
Jlexknus.

Mopdosnorust Mukpoopranu3zmMoB. CTpoeHHe U XUMHUYECKUN COCTaB MPOKAPHUOTHOM KJIEeTKU. Pasmepsl
MHUKPOOPranu3MoB. OTHOKJIETOYHbIE U MHOTOKJIETOYHbIE (popMbl. OCHOBHBIE (POPMBI OTHOKJIETOUHBIX
Oakrepuil. XapakTepHble 00beIMHEHHS KIETOK. Mopdomoruueckas nuphepeHInpoBKa MUKPOOPTaHU3MOB.
[{uTomnuiazMa 1 KJIETOUHbIE BKIIOUCHHS TPOKApUOTHOM KieTkH. [Tokosiuecs: popMbl MUKPOOPTaHU3MOB.
Oupocnopsl. MIx crpoenue, puznonoruueckoe npeaHasHadeHue. Jranbl GOpMUPOBAHUS SHAOCIOPHI.
OCo0eHHOCTH CTPOCHHUS KIETOK MPOKAPHUOTOB B CPABHEHHH C dyKapuoTaMu. [IoBepXHOCTHBIE CTPYKTYPbI
pokapuoToB. COCTaB U CTPOEHUE KIETOUHBIX CTEHOK Y pOoKapHoT. KiieTounsle cTeHKN
IPaMIIOIOKUTENBHBIX U TPAMOTPUIIATEIbHBIX OakTepuil. 3HaYeHNE KIETOYHBIX CTEHOK. [IpoToriacTsl u
cepomnactbl. L-popMbl 1 MUKOIIIa3MBbl, BO3MOXKHBIE TIPUYMUHBI UX BO3HUKHOBEHUS. CIU3UCTHIE CIIOU U
KarcCyJbl; XUMUYECKHI cocTaB u GpyHKUuH. [TonBmkHOCTh y OakTepuil. JKryTHKH: UX YUCII0, COCTAaB U
pacrionoxenue y 6akrepuid. OceBast HUTh CIHUPOXET. AKcHasbHbIe PUOPHUIITBL. MeXaHU3M IBUKECHUS Y
Oakrepuid. Peakuunu Takcuca y IpoKapuoTOB (a3pOTaKCcHC, XeMOTaKcHc, poroTakcuc). PumoOpun u
nojioBblie Bostocku (F-mumm) y 6akrepuii, ux ¢pyHkunu. MemMOpaHHbIE CTPYKTYpPbI KJIETKH IPOKAPHOTOB:
L{ITM, Me30COMBI, TUIAKOH b, XpOMaTo(OpbI, a3p0ocoMBl U Jip. Lluto30mb 1 pudocomsl. Brinrouenus, nx
COCTaB ¥ 3HAYCHHUE Y Pa3HbIX MHUKPOOPraHu3mMoB. CocTaB 1 0COOEHHOCTH OpraHU3aly TeHETHYECKOTO
anmapara (aykineounaa). Perumukanus JIHK. T'enetndeckuii kox u cunTe3 6enka. BHEXpoMOCOMHBIE
AIIEMEHTHI HACJIEACTBEHHOCTH MPOKAPHOTOB. [ eHeTHKa MUKpoopraHu3mMoB O61acTu MPaKTHUECKOTO
MCTIOJIb30BaHMsI MyTaHTOB MUKPOOPTaHU3MOB. PekoMOMHAIMS y TPOKApHOTOB: TpaHChopMaus,
TpaHCAYKLUs, KOHBbIoraus. Pojib TpaHCTEHHBIX MUKPOOPIaHU3MOB B Pa3BUTUHN HAyKU U MPOU3BOJCTBAaX B
TEHHOW MHYKEHEPHH.

IIpakTnyeckoe 3ansATHE.

IIpakTueckoe 3aHsATHE. MUKpPOCKONIMYECKHE METOABI MCCIEAOBAaHUS MHUKpOOpraHuzMoB. Hekotopbie
0COOEHHOCTHU CTPOCHUS POKAPUOTHOMN KIIETKH.

IIman IMMPOBCACHHUA 3aHATHUA.

1. Muxkpockonus.

2. IlpuroroBieHre MUKPOCKOIIMUECKUX MPENapaToB.

3. CTpoeHue KIETOYHOM CTeHKU. BHYTpUIIMTOIIIa3MAaTUUE€CKUE BKIIFOUCHHUSI.
4. [TuTOXUMHUYECKHE METO/IbI MCCIICIOBAHNS MUKPOOHOM KIIETKH.

5. JlTabopatopHas pabora.

[Tpaktudeckoe 3ausTHE. MOpQOIOruyecKkue u KyjiabTypalbHble MPU3HAKK OaKTepUl U MUKPOMUIIETOB. (4
yaca)



[Tnan nmpoBeneHUS 3aHATHS.

1. Mopdomorust MUKpOOPTaHU3MOB

2. Poct MUKpPOOPraHU3MOB Ha IJIOTHBIX MUTATEIbHBIX CPElax.
3. MUKpPOCKOTTUYECKHE TPHOBL.

4. JTaboparopHast pabora.

3ananHus 1J151 CAMOCTOSITEILHOI padoThI.
. Kakue Tunel MUKpOCKOTIOB UCTIOIB3YIOT B MUKPOOHOJIOTMYECKUX UCCIIEIOBAHUSAX ?
. 3 xakux yacTeil COCTOUT MUKPOCKOI M KaKOBO MX Ha3HaYeHue?
. Kak npoBoauTcs HacTpoiika ocenienus no Kemnepy?
. Jl71s 9ero ucnosp3yeTcss IMMEPCUOHHAs MUKPOCKOIIUS ?
. Kakas mocyna ucnomnb3yercs /Ui BbIpallluBaHUSI MUKPOOPTaHU3MOB?
. Kakue cBoiicTBa MUKpOOPIaHM3MOB UCCIIEIYIOTCS Ha IPH>KU3HEHHBIX U TOCTOSIHHBIX Mpernaparax?
. Kak npuroroButh npenapar «pa3aaBieHHas Karish»?

0 I N W BN

. Kakumu metogamu poBoauTCS PUKCALNsT MUKPOOPTaHU3MOB Ha MPEIMETHOM CTeKiIe?

9. Kakue kpacuTenu UCIoNb3yIOT JJIs1 OKPACKA MUKPOOPTraHu3MOB? J{J1 KakuX LeJIel UCTIOJIb3YIOT
CJIO’KHBIE METOJIbI OKPacKu?

10. B yeM cymHOCTbh MeTO/Ia OKparuBanus 6akrepuit mo I'pamy? [IpuroroBeTe mpemapaThl, OKPachTe HX.
11. Kakue ¢axTopbl 0Ka3bIBalOT BIMSHUE HA pe3ysbTaT OKpauBaHus no ['pamy?

12. Kakue cymecTByroT MOIu(PUKAIIMA METO/Ia OKpaIuBaHus 1Mo ['pamy?

13. B yem oTiIMuus rPaMIOIOKUTENBHBIX U IPaMOTPHLIATEIbHBIX OaKTepuii?

14. Kakoii KOMITOHEHT KJIETOYHOM CTCHKH SIBJIACTCS 00s3aTEIBHBIM JIJISl TPAMITOIOKHUTEIBHBIX U
TPaMOTPHUIIATEIBHBIX OAKTEPHiA?

16. Yto 3HaUuT «rpaMBapualOeIbHBIN?
17. IlpoBeaute oKpacKy criop 6akTepuil.

Tema 3. Ilutanue u poct mukpoopranusmos. (OIIK-7)
IIpakTnyeckoe 3ansATHE.
IIpakTnueckoe 3ansatue. [Iutanue u pocT MUKPOOPraHU3MOB.
Crioco0sI cymiecTBOBaHUS MUKPOOPTHAN3MOB. ABTOTpodust u rereporpodus. dotorpodus u xemorpodus.

[Iporotpodsr u aykcorpodsl. duddy3us u akTuBHBIA TpadHcnopT. [loTpeOHOCTP MHKPOOPTaHU3MOB
Pa3IMYHBIX IIEMEHTaX U (paKTOpax pocra.

Oprannyeckue 1 HEOPraHUYECKUE COCIUHEHMS YIVIEPOJa, UCIOIb3yEMble MUKPOOPIaHU3MAaMHM, UX pOJIb B
MeTabonu3me. YdacTie MUKPOOPIaHU3MOB B KPYTOBOPOTE YITIEPOAA.

Opranudeckue M MHUHEpAJIbHBIE COEIMHEHUS a30Ta, MCIOJIb3YyEMblE MUKPOOPIaHM3MAaMM, HUX pOJIb B
MeTaboIu3Me KIETOK. YUacTHe MUKPOOPTaHU3MOB B KPYTOBOPOTE a30Ta.

CrnocoOHOCTh MUKPOOPTaHU3MOB HCIIONB30BaTh Pa3IMuHbIe COSAMHEHU cepbl U (pocopa.

[TorpeOHOCTE B kene3e, MarHuM, KajbIIUW; KWW, HATPUU, MapraHiie, MOIHOIEHEe U APYTHX dIeMeHTax. Mx
poJib B MeTabomm3Me.

[Torpe6HOCTH MHUKpPOOPTaHW3MOB B TOTOBBIX AMHHOKHCIOTaxX, BUTAMHHAX W APYTrUX (QakTopax pocra.
[IpakTHueckoe npuMeHeHne ayKCOTPO(GHBIX MUKPOOPTaHU3MOB.

CriocoObl pa3MHOKEHUS POKAPUOTHBIX U 3YKAPUOTHBIX MUKPOOPTaHU3MOB.
3aKOHOMEPHOCTH POCTa MOMYJIALUN MUKPOOPTaHU3MOB.

Boigenenue u KynpTUBHUpoBaHUe. HakonuTenbHbIe KyAbTyphl U MIPUHIIMIT 3JIEKTUBHOCTH. UHCTHIE KyJIBTYpPbI
MHUKpPOOPTaHU3MOB. MeTo/Ibl MTOTy4eHHUs U 3HAUCHUE.

OCHOBHBIE TUIIBI CPEJI, UCTIOJIb3YEMBIX Ui KYIbTUBUPOBAHUS MUKPOOPTaHU3MOB. MeTOIbl IPUTOTOBIECHUS
Y CTepUIIM3AIMH MUTATENbHBIX CPE.

KynbTuBupoBanue a’spoOHBIX, aHA3POOHBIX M (HOTOCHHTE3UPYIOMIUX MUKpOOpranu3MoB. [loBepxHOCTHOE,
DIyOMHHOE U UMMEPCUOHHOE KYJIbTUBUPOBAHHE MUKPOOPTaHHU3MOB.

[TyTu nomydenus SHEpruu, OCHOBaHHBIE Ha CyOcTpaTHOM (hocoprIMpOBaHNH.



KoHcTpykTHBHBIE (OMOCHHTETUYECKUE) U SHEPIeTUUYECKHE MPOLECCHl Y MPOKapruoToB. X B3aUMOCBS3HU Y
pasHBIX MHUKPOOPraHU3MOB (aBTOTpodoB, rereporpodoB). CrocoObl MOTYyYEHHS MHUKPOOPraHU3MAMHU
SHEpPIruu. DHJOTCHHBIE U 3K30T€HHBIE OKUCIsieMble cyocTparsl. OpraHnueckue U HeOpraHMYecKue JOHOPHI
M aKIeNnTopsl  3JeKTPOHOB.  OCOOCHHOCTH  DIEKTPOHHOTPAHCIIOPTHBIX ~ CHUCTEM  Pa3IMYHBIX
MUKpoOpranuzMoB. Dopmbl 3HEpruu, HCIoab3yeMble MUKpoopranu3smamu. Ponp AT® u cmocobObr ee
obpa3zoBanus (cyoctparHoe (ochopuIrpoBaHue, OKUCIUTENbHOE (OCHOPUIMPOBAHNE TPU JIBIXAHUH,
¢dorodochopunupoBanue).
Bbpoxenune. OOmias xapakrepuctika npouecca. OnpeneneHue MOHATHS «Opoxenuey. [lytu cOpaxuBaHHs
yri1eBoJoB (rexcozonudocdarusii 1 MOHO(MOChaTHBIE TyTH). TUITBI OpOXKEHHUS.
[TyTu nomydeHus: SHEpruu, OCHOBaHHbIE HA POTO(HOCHOPHUINPOBAHHH.
doToTpodHbIE MUKpOOPraHU3Mbl. Vcronp30BaHHE PHEPIUU CBETa (POTOTPOPHBIMH MHUKPOOPraHU3MaMHU.
bakrepuanpbiii  porocunTes. I[IlurmenTbl. OKCUTEHHBIH W aHOKCUTEHHBIM (orocuHTe3. CrocoObl
obpazoBanust AT® dortoaBroTpodamu.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 IlyTu nosnyueHust SHEPrUH, OCHOBAHHBIE HA OKUCIUTEIBHOM (OCHOPHINPOBAHUN.

2 JlpIxaTenbHbIE TPOLECChl Y MPOKApHOTOB. AspoOHOoe nbixaHue. DOpMBbI ydacTusi KHUCIOpOna B
OKHCIICHHH OpTaHUYecKuX cyocTparoB. PasHooOpasue cyOcTpaTroB, OKUCIAEMBIX MUKPOOPTaHU3MaMHU.
PasznoxeHne BBICOKOMOJICKYISIPHBIX COEAMHEHHH (OENKOB, YIVIEBOIOB, HYKJIEHMHOBBIX KHCIIOT,
aunuzoB). OKUCIIEHNE YIIIEBOJOPOI0B, MEXaHU3M KOHEYHOTO OKHMCIIEHUS! OPTaHUYECKUX COETUHEHUH.
ki TprukapOOHOBBIX KUCIIOT U MIEHT030(0ChaTHbI OKUCIUTENbHBIN UK. HermomHoe okuciaenue.

3 XemocuHTe3 y mpokapuor. OOmee moHATHE. THIBI XeMOCHHTE3a. XEMOIHTOTPOPHBIE U
XeMOOpraHoTpodHeie OakTepuu. [pynmbl XeMONIUTOABTOTPOPHBIX MHUKPOOPTaHW3MOB. (OCHOBHBIC
CBOMCTBA.

4 Hurpudukanus, ¢aspl mnpoiecca, MpOMEKYTOUHbIE M KOHEUHbIe MPOAYKThl. COeTUHEHHs Cephl U
kKelesza, OKUCIIeMble MUKpoopranu3dmMamu. IlyTu okucieHusi, KOHeYHble MPOMYKThl. 3HAUEHUE 3TUX
MPOLECCOB. DIEKTPOHHOTPAHCIOPTHBIE CHCTEMbI  Pa3iMuYHbIX XeMonuToTpodoB. KoHeuHbie
AKILIETITOPBI AIEKTPOHOB.

5 JlpIxaTenbHbIC TPOIECChl Y MPOKapuoTOB. JlprxarenbHas 1enb. AHa’dpoOHoe apixanue. Cymbdar u
cepoBoccTaHaBnuBaomue Oakrepuu. [lyTh nuccumunsuuoHHON cynabdarpenykuuu. OKHCIseMble
cyOcTparsbl.

6 MuKpoOpraHu3Mbl, BOCCTAHABIMBAIONIME HUTPATHL. [lyTh NUCCUMMISIIMOHHONW HUTPATPELyKLUH.
Oxucnsemsie cyoctparsl. JleHuTpudukarus.

7 BuocHHTETHYECKHUE MTPOLECCHI

8 OCHOBHbIE MOHOMEpPHI KOHCTPYKTHMBHOTO MeTaboju3Ma (OpraHu4YecKue KHUCIIOTbl, aMHHOKHUCIIOTHI,
caxapa, a30TUCTbIe OCHOBaHUS U 11p.). [lyTu ux o6pazoBaHus U JaTbHEHUIIEr0 UCIIOIb30BaHNUS.

9 AccuMuisanus — YIIEPOACOAEPKAIUX  CO€MMHEHM reTeporpodamu  u  aBrorpodamu. I[lytm
ACCHUMWJISILIUA MUKPOOPTaHu3MamMu (hopMaliberuaa, puoyno30MoHO(GochaTHbI U CEPUHOBBIHN ITUKJIIBI.

10 Ponb MUKpOOpPraHu3MOB B KpPyroBOpOTE a30Ta: a3oTduKcauus, HUTpUUKALUSA, TEHUTpUUKAIIHS,
aMMOHH(UKAIMA. XapakTepUCTHKAa MHMKPOOPTaHU3MOB, BBI3BIBAIOIIMX OTU mporecchl. [lytu
ACCUMMIIALIMYA MUKPOOPTraHU3MaMU OPraHUYECKUX U MUHEPAIbHBIX CO€AMHEHUH a30Ta.

Tema 4. JHeprernueckne u OnocuHTeTH4YecKue npoueccel. (OIK-7)
IIpakTH4eckoe 3aHATHE.
[TpakTrueckoe 3ansaTue. Merabonmm3m MUKpoooB. bpokenue.
IIman IMMPOBCACHHUA 3aHATHUA.
1. ITpormecc 6pokeHwMs
2. Mono4Hokuc0€ OpoXKEeHHE
3. [IponmmoHOBOKHCIIOE OpOKEHIE
4. CriuproBoe OpokeHHe
5. MacnsiHOKHCTIOE OpOKEeHHE
6. AleToHOOYyTHIIOBOE OpOXKEHUE
7. JJabopatopHas pabota
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[IpakTudeckoe 3anaTue. MeTaboau3M a3oTa.
[1nan npoBeneHMs 3aHATHUS.

. AzoTdukcamus

. AMMOHH(UKaIUS

. Hurpuduxanus

. Nenutpuduxamnus

. JJaboparopnas pabora

[ S U R S

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
. Kakue peakiuu nexar B OCHOBE TOMO- U TeTepo(hepMEHTAaTUBHOTO MOJIOUHOKHUCIIOTO OpOXKEeHHS?
. Kakue nmpoaykTel 00pa3yioTcst B pe3ysbTare rerepoepMeHTaTUBHOIO MOJIOYHOKUCIIOTO OpOXKEHUS?
. Kakune OakTepuu ocymecTBIsSIOT MOJIOYHOKHCIIOE OpoxkeHue?
. Kakune mpuznaku xapakrepusyiot cemeiictBo Lactobacillaceae?
. Kaxue BUJbI MOJIOYHOKHUCIIBIX KOKKOB U ITaJIOUCK UCIIOJIB3YIOT TP NPOU3BOACTBE IPOAYKTOB UTaHus?

AN N AW —

. Kakyro ¢hyHKIIHIO BRIMOTHSIIOT MOJIOYHOKHCIIBIE OAKTEPUH B TUIIICBAPUTEIILHOM TPAKTE YEJIOBEKA U
SKUBOTHBIX ?

7. Yem xapakTepHu3yeTcsl IPOIMOHOBOKHUCIIOE OpokeHue?

8. Kakue mpoMBIIIUIEHHO BaKHBIE OMOIOTHYECKU aKTUBHBIEC BEIIECTBA O0OPA3YIOT APOXKKH?
9. Kakue peakuuu jiexar B OCHOBE CIIUPTOBOTO OPOKEHUS?

10. Kak Apox>Ky UCTIONB3YIOTCS B XO3SIICTBEHHOM IESITEIbBHOCTH YeloBeKa?

11. Kakue mpomyKThl MOTYT 00OPa30BBIBaThCS B PE3yJIbTaTe MacasTHOKUCIOTO Opokenus? Kakue peakuun
BEIyT K 00pa30BaHUIO MACIISTHOW KUCIIOTHI?

12. Kakue MUKpOOpraHU3MbI OCYIIECTBISIOT MACITHOKUCIIOE OpOKeHHE?

13. Ha ocHOBaHMU KaKuX MPU3HAKOB ONpeEAEsIeTCs NpUHaAIe)KHOCTh OakTrepuii k poxry Clostridium?

14. Kakue cBoMCTBa MaCISTHOKUCIIBIX KIOCTPUANN UCTIOIB3YIOT MPH MOJYYEHUE HAKOTUTEIbHON KYJIBTYpbhl?
15. Yem xapakrepusyercs alieTOHOOyTUII0BOE OposkeHHe?

1. Kak mpoucxoaut nporiecc pukcauu azota y 6akrepuii? B uem 3akimodaeTcst 3KOJIOTHIECKOE 1
MpaKTHYECKOe 3HaUYeHUe PUKcauu azora’?

. Kakue npencraButen OTHOCATCS K CBOOOJHOXKHUBYIIIUM a30T(UKcaTopam?

. Kakumu npusnakamu xapakrepusyercs poa Azotobacter?

. Kakue npencraButen OTHOCATCS K CHMOMOTHYECKUM a30TpHUKcaTopam?

. Kak nponcxonut obpa3oBanue KOpHEBBIX KiIyOeHbKOB? UTO Takoe GakTepouabl?
. Kakoe BnusiHuE OKa3pIBaeT KUCIOPO Ha Tporiece pukcanuu azorta’?

. Kak nony4aror HakonmuTenbHbIE KyJIbTYphl a30T(HUKCATOPOB?

0 N L A WD

. Kakue pyHKIIMU BBIMONHAIOT Karcynbl a3oTobakrepa? KakuMu MeTonaMyu MOXKHO BBISIBUTD KarlCyJbl U
MHKPOCKOITUPOBAHUU ?

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

10. Yrto coboit mpeactaiser mpoiecc HUTpudukanun? Kakrne MUKpOOpPraHu3Mbl y9acTBYIOT B 3TOM
npouecce?

11. Kakyto a3y aurpudukanum ocymecTBisioT 6akrepun poaa Nitrospira?

12. Kakyto ¢a3y HUTpUHUKAIMK OCYIIECTBIAIOT OakTepun pona Nitrosococcus?

13. Kak MOYXHO MOJTYyYUTh HAKOMUTENBHYIO KyAbTYpY HUTpUUIHpytonux Oakrepuii? Kakue dhaktops
UCIIOJNIB3YIOTCS JIJISl CO3/IaHUS JIEKTUBHBIX YCIOBUIL?

14. Kakue kaueCTBEHHBIE PEAKIIUH TTO3BOJISIIOT BBIIBUTHh HAIMYUE HUTPATOB U HUTPUTOB B KYJIBTYPAIHHOU
JKUIKOCTH?

15. Yo coboii mpeacrapisier mpoiecc neantpudukanun? Kakne MUKpoopraHu3Mbl y4acTBYIOT B 3TOM
npouecce?

Tema 5. PaznooOpa3ue u cucremaruka Mmukpooprann3mos. (OIIK-8)
Jlexknus.

11
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[Tpuniune! knaccupukanuu npokapuoros. CoBpeMeHHas CUCTEMaTHKa IpOKapuoToB. Mup
MHUKPOOPIaHU3MOB, O0IIMe pU3HAKU U pazHooOpasue. [lonoxenue cpeau Ipyrux OpraHu3MoB.
Knaccudukarus npokaprotoB. HomeHknarypa u quarHoctuka. 3HadeHne MOp(OIOTHIeCcKuX,
IIUTOJIOTUYECKHX, KYJIbTypaIbHBIX, (PU3HOIOTHIECKIX U OMOXUMUYECKHX MPU3HAKOB JJISi CHCTEMATUKU
6akrepuii. Xemorakconomus. Ceponunarnoctuka. Hymepuueckast Takconomusi. Cucrema KiacCupHUKaum
Omnpenenurens 6axrepuit bepmxu. MonekyssipHble OCHOBBI CHCTEMAaTHKU M (PUIOTeHUH. DBOMIOLHUS
npokapruoToB. PazHooOpasue Mupa npokapruoToB. Mup MUKPOOPraHU3MOB, OOIIME IPU3HAKU U
pasHooOpasue. OCOOEHHOCTH OTAETIOB IPaMOTPULIATEIBHBIX, TPAMIIOIOKHUTEIBHBIX, MUKOILIIA3M H
apxebakTepuii. XapakTepuCTHKA OTAEIOB IPaMOTPHLIATEIbHBIX, TPAMITOJIOKUTEIbHBIX, MUKOILIA3M H
apxebakTepuil. [ pynmnsl IpOKapuOTHBIX OpraHu3MOB. CIIUPOXEThl. A3pOOHBIE, TOABUKHBIE
CIHMpaJIeBUHbIC UM N30THYThIE IpaMOTpHLIaTeNIbHbIe OakTepuu. M3BuThie hOpMBI OaKTEpUid.
CanpotpodHbie U mapazuTUYECKUE MPEICTABUTEIH, PACIPOCTPaHEHHE U 3KoJIorHs. HernonsuxHble
rpaMoOTpULIATeIbHbIE U30THYTHIE OakTepun. [ pamoTpHLaTenbHble a3pOOHbIE U MUKPOa3poduiIbHbIE
nanouky M kokku. O6mas xapakrepuctuka. [lenenue Ha cemelictBa. CemeiicTBo Acetobacteriaceae.
CemeiictBo Azotobacteriaceae. CemeiictBo Rhizobiaceae. CemeiictBo Halobacleriaceae. CemelicTBO
Legionellaceae. CemeiictBo Neisseriaceae. CemeiictBo Methylococcaceae. CemeiictBo Pseudomonadaceae.
@dakynbTaTUBHO aHAYPOOHBIE IPaMOTPULIATEIbHBIC MAJOUKH. [ paMoTpULIaTeIbHBIE HECTTOPOOOpa3yIole
najoyku. Pacripoctpanenue u poiib B MOUYBEHHBIX U BOAHBIX 3KocHcTeMax. OOIas XxapakTepucTrKa,
oTAenbHbIe pencraBurend. Jlenenue Ha cemeiictBa. CemelicTBo Enterobacteriaceae. CemelcTBO
Pasteurellaceae. AHaspoOHBIE rpaMOTpHULIATEIBHBIE MIPSMbBIE, U30THYTHIE WM CIUPATIECBUIHBIC TAJIOUKH.
bakrepun, XapakTepu3yrOImuecs: TMCCUMUIISIIIMOHHBIM BOCCTAHOBJICHUEM CEPBI MU CyJbdara.
Ocobennoctu Mopdonoruu U GU3NOIOTUU. IKOJIOTHIECKAS POJIb B aHAIPOOHBIX IKOCHCTEMAX.
AHa’poOHBIE TPAMOTPUIATEIbHBIC KOKKH. PUKKETCHH U XJIaMHUIUH — OOJIUraTHbIe BHYTPUKIETOYHbIE
napa3utsl. OcoberHocTr Metabonmzma. dotocunresupyomue 6akrepun. oToTpodHbIe OaKkTepHH,
OCYILECTBIIAONINE OeCKUCIOPOAHbIH (poTocuHTe3. PoTOTpOdHBIE OAKTEPUH, OCYIIECTBISIONINE
KHUCJIOPOIHBINA (OTOCHHTE3. A3POOHBIE XEeMOIUTOTPO(HBIE OaKTepHH U ONHU3KHE K HUM OpraHU3MBbI.
bakrepuu, obpaszyromue causuctyro oobonouky. Ilopsnok Cytophagales. Ilopsaok Beggiatoales — HuT4aTsIe
¢dopmbl OakTepuil. XapaKTepUCTHKA CTEOETBKOBBIX, MOYKYIOLIUXCS U CKONB3SIIUX Oakrepuii. CKoib3sIne
6akrepun, obpasyromue miogossie Tena. [lopsgok Myxobacteriales. I'pamMmonoXuTenbHble KOKKH.
Ocob6ennoctu Mmopdonoruu. Jlenenne na noarpynmnsl. [Toarpynmna aspo6os (cemeiictBo Micrococcaceae).
[Toarpynmna (akyiasTaTUBHBIX aHaIpPOOOB (ceMeiicTBo Streptococcaceae). CriopooOpasyroniue OaKTepu.
Tunel ciopooOpa3zoBanus. [pamMIonoKUTEIbHBIE MATOYKH U KOKKH, 00pa3yIOIIne SH0CTIOPHI.
Mopdosnorus u puznonorus. Tunsl ciopoodbpazosanust. Pon Clostridium. Pox Bacillus. Bacillus subtilis:
XapaKTepUCTUKA, 0COOCHHOCTH OHTOTEHE3a, TOJyYeHHE dIIEKTUBHOM KyIbTyphL. | paMIonoxKuTenbHble, He
o0pazyromue crop najoyku npaBuibHOM popmbl. Pon Lactobacillus. MonouHokucibie OakTepuu.
T'omodepmenTaTuBHBIE U reTepoepMEHTAaTUBHBIE MOJIOYHOKHCIIBIE TAIOYKH. [ paMIoIoKUTENbHbIE, HE
o0pasyrolye Crop NaJoyKy HenpaBuiIbHON opmbl. O0IIas XapakTepucTHKa rpynmnsl. Paznoobpasue
npezncrasuteneit. Pox Actinomyces. Pox Arthrobacter. [Tneomopdusm. Pox Bifidobacterium.
CanpotpodHsie u marorennsle Kopunedaxkrepun. Pox Propionibacterium. Muko6akrepun. CanporpodHsie
U MaTOreHHbIe MUKOOakTepun. Bo3Oynutenu TyGepkyse3a 1 mpoka3bl. AKTHHOMHLIETH M POACTBEHHBIC
opranu3mbl. OO0I11as1 XapaKTepUCTUKA, 0COOCHHOCTH MOP(OJIOTHH U pasMHOXeHus. PacripocTpanenue,
SKOJIOTHUS U npakTuyeckoe 3HadeHue. Kinacc Thallobacteria.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Muxomna3zmel. Otnen Tenericutes, kimace Mollicutes, mopsimok Mycoplasmatales. CBoiicTBa MHUKOIUTa3M,
00yCIIOBIIEHHBIE OTCYTCTBHEM KJIETOUHOW CTeHKH. PacnipocTpanenue u mecta oburanus. Pacripocrpanenue
u Mecta ooutanus. CanporpodHbIe U MaTOr€HHbBIE MUKOIIA3MBI.

Apxebakrepun. Otaen Mendosicutes. O6rias xapakrepuctuka. Oco0eHHOCTH MOP(OJIOTUH U (PUZUOIOTHH.
OKCcTpeMallbHbIe apxeu. PacmpocTpaHeHue, Mecta OOWUTaHHMS W poiib B Tpuponae. PasHooOpasume
apxeOakTepuil.

Mukpockonuueckue rpubbl. Mopdomnoruss u ¢usznonoruss rpubHONM kieTkd. CrocoObl NUTAHHUS H
pa3sMHOXKEHHsI. DKOJIOTHYECKHE TPYMIbl TPHOOB U UX MpakTHYecKoe 3HaueHne. OcOOEHHOCTH CHCTEMaTUKU
JPOXOKEBBIX TPHOOB.
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Tema 6. [leiicTBue ¢pakTOpoB BHENIHEl cpeAbl HA MUKPOOPTaHNU3MbI. JKOJIOTMSI MUKPOOPTraHU3MOB.
(OIIK-8)

Jlekumus.
JleticTBre (hpakTOpOB BHEIIHEH Cpe/ibl HA MUKPOOpPraHU3Mbl. DU3NYECKUEe, XUMUUECKUE U OMOJIOTHYECKHIE
(bakTOphl, X BIUSHUE HA MUKPOOPTaHU3MbI. POCT MUKPOOPraHU3MOB B 3aBUCUMOCTH OT TEMIIEPATypPhI.
Ocobennoctu ncuxpoduinos, Me30¢puiIoB, TepMopuiIoB. [IpuauHbl ICUXPOPUITHH B TEPMODUITHH.
TepMOyCcTONUNBOCTH BEr€TaTUBHBIX KJIETOK PA3IMYHBIX MUKPOOPTaHU3MOB, SHAOCIIOp OaKTepuil U APYTUX
nokosimuxcst popm. BrusiHue ruapocraruueckoro nasnenus. Ocmorudeckoe gaBienne. OcoOeHHOCTH
ocModuioB 1 ranoduinoB. M3mydeHus u ux 1elcTBUE HA MUKPOOPTAaHU3MbI. YCTOMUHUBOCTH
MHUKpPOOPTaHU3MOB K yJIbTpaduOIETOBBIM JIydaM U HOHU3UPYIOMUM n3iydeHusM. @otopeaktuBanus. Poct
MHUKpPOOPTaHW3MOB B 3aBUCUMOCTH OT BJII&XKHOCTH. YCTOMUMBOCTH K BhICyIIMBaHMIO. JInodunuzanus.
3nauenue pH cpenpl. lllenoveycroiturnBbie, KUCIOTOYCTONYHMBBIC U all10(QUIEHBIE MUKPOOPTaHU3MEI.
OTHONICHHE MUKPOOPTAaHU3MOB K KHUCJIOPOTY. A3p0oObl, (paKkyJbTaTHBHBIC H OOJUTaTHBIC aHAYPOOHI,
MHUKpOa3poHIIbHBIE U MUKPOA3POTOJIepaHTHBIE (hopMbl. Bo3MOXKHbBIE MPUYMHBI THTHOUTOPHOTO AEUCTBUSA
KHCIIOpOJia Ha CTpOrue aHa’3poOsl. PocT pa3nuuHbix a3poO0B B 3aBUCUMOCTH OT COAECPKAHUSI KUCIIOPO/a.
JleticTBre Onosiornueckux (akTopoB HA MUKPOOPTaHU3Mbl. DOPMBI CHMOMOTHUYECKUX H
AHTArOHUCTUYECKHUX B3aMMOOTHOIIEHUN MEXIy MUKPOOPTraHM3MaMu. TUIIbI B3aUMOIECHCTBHIA
MHUKpPOOPTaHU3MOB C PaCTEHUSIMH, )KUBOTHBIMH U YeJIOBEKOM. [lOHSATHE «ITUTaTeNbHbIE U aHTUMUKPOOHBIE
BemecTBay. [Ipupoaa u npoucxoxaeHue (aHTHOMOTHYECKOE M OMOTHYECKOE) AHTUMHKPOOHBIX BEIIIECTB.
CrnenipuIHOCTH M MEXaHU3M JIeUCTBUS. MuKpoOocTaTndeckuii 1 MUKpoOOIuaHbIi 3 dekt. [Ipumenenue
aHTHOMOTHUKOB M Mephl 0€30MacHOCTU. B3anMoOTHOIIEHUSI MUKPOOPTaHU3MOB MEKIY COOOH U ¢ pyTUMU
oprann3dmMamu. CumMOno3 1 aHTHOM03. POpMbI CHMOMOTHUECKUX B3aUMOOTHOLICHUIH MEX1y OpraHUu3MaMH.
Pasznuynbie hopMbl aHTaroHNM3Ma, (pakTHUECKOE UCTI0Ib30BaHNE aHTAarOHU3Ma B MEJUIIMHE U CEIbCKOM
x03stiicTBe. MUKpoOpranu3Mbl U pactenus. Pusochepnas u snudutaas mukpodiopa. CuMOMOTHYECKUE
B3aMMOOTHOIIICHUS MEXIY MUKPOOPTaHU3MaMH U PacTCHUSIMU (KITyOeHbKOBBIE OakTepun U 6000BbIE
pacTeHust, MUKOPHU3bI U 1p.). DuronaroreHHsle MUKpoopranu3Mel. HopmanbHast Mukpoduiopa yenoBeka u
AKHUBOTHBIX. CHMOMOTHYECKHE B3aMMOOTHOILIEHUSI MUKPOOPTaHU3MOB U KUBOTHBIX. [lapazutusm u
MaTOreHHble MUKpOOpraHu3Mbl. DakTopbl, 00yCIIOBIMBAIOIINE TATOTEHHOCTh U BUPYJIEHTHOCTh. EquHUIIBI
M3MEpEHHs BUPYJICHTHOCTHU. YCIOBHO MAaTOreHHbIE MUKpoOopraHu3Mbl. O0pa3oBaHrne MUKPOOpTraHU3MaMu
ToKCUHOB. [loHsiTHE 00 UMMYyHHTETE. YCIOBHO-IATOTEHHBIE MUKPOOPTraHU3Mbl. Bo30ynuTenu onacHbIx
3a0oneBaHUi. JKOJIOTHI MUKPOOPTaHU3MOB. brocdepa u pactipocTpaHeHHE MUKPOOPTaHU3MOB.
DKOIOTUYEeCKUE HUILU U SKOCUCTEMBI. UUCIEHHOCTh M pa3HOO0pa3ue MUKPOOPTaHU3MOB B SKOCHCTEMaX: B
noyBe, BogoeMax u armocdepe. Mukpodiaopa mous. OCHOBHBIE I'PYMIIBI TOYBEHHBIX MUKPOOPTaHU3MOB.
Ponp MuUKpoOpraHu3MoB B Mo4BO0Opa30BaTeIbHBIX MpoIleccax U MIOIOPOIUHU MOYB. YyacTue
MHKPOOPTaHU3MOB TIOYBBI B OMOAETpafaIiiy 3arpsizHeHnii. Mukpodiopa Boibl. 3HaYCHHE
MHUKpPOOPTaHW3MOB B IEPBUYHOM MPOAYKIIMH BOJOEMA U MUHEPAIU3AIIMH OpPraHNYeCKUX BEUIECTB.
buonornueckrie MeToIbl OUUCTKU CTOUHBIX BOJ. Mukpoduopa Bozayxa. Posb MuUKpoopraHuzMoB B
KpYroBOpoTe razoB arMocdepsl. MeTobl 0aKTepHOIOTrHYeCKOTO U CAaHUTAPHO-MUKPOOHUOJIOTHUYECKOTO
aHayiu3a MUKpOQIIOpHI OYBBI, BOJBI, BO3/AyXa.

IIpakTH4eckoe 3aHATHE.
Mukpodiaopa 00bEKTOB BHEITHEH CPEJIBI.
[1nan npoBeneHus 3aHATUSI.
1 Mukpodmopa mouBs
2 Mukpodiopa Boabl
3 Muxkpodnopa Bo3ayxa
4 MuKpoOHOIOTHYECKOE 3arpsi3HeHUE OMOIOTMYECKOTO ChIPhS
5 Unentudukaims MUKpOOPTaHU3MOB
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Kakue akTopsl cpepl BIUSIOT Ha paCPOCTPAHEHHE MUKPOOPTAaHU3MOB B TIpUpoIe?
2. Yem 00BsICHSETCS MIUPOKOE PACIIPOCTPAHEHHE MUKPOOPTaHU3MOB B Ipupoze?
3. KakoBa poJjib MUKPOOPTaHM3MOB B ITOYBE, BOJIE U BO3AyXe?

4. Yro npeacraisieT coO0i MUKpOQIIopa BO3ayxa OTKPBITHIX MECT M 3aKpBIThIX nomenieHmit? Kakue
CYLIECTBYIOT KpUTEPUN YHCTOTHI BO31yXa?



5. Kakue MUKpOOpraHu3Mbl MOTYT IIPUCYTCTBOBATh B Bo3ayxe? Kak onpenesnnTs ux KoJau4ecTBo?

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

TEKYIHI KOHTpOsb — 50 6amioB

1 cemectp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aJoB Kax bl

npeMuanbHbie 6amel — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

TC
MbI

Ha3sBanue TeMbl
/ BuJ yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU

Muxkpobuomnoru
1. Uctopus,
paszensl,
METOIBL.

Ormpoc

VYCTHBIE  OMpOoC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHHUPOBaHHBIH. (OCHOBHBIE
Ka4ecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBUWJIBHOCTH OTBETA IO COACPIKaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCTh HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCIHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- NCTIOJIb30BaHKE JIOTIOIHUTEIBHOTO MaTepuana;

- PpauMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEIACHHOIO Ha
3aJaHue.

5 OaIoB — CTYIEHT YMEET COINOCTaBUTh TMOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO HH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMYy, YMETh UYETKO
(opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHU

3 Oamna - CTyIeHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTHYECKOMY 3aHSATHIO MH(QOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH IOUCKYCCHIO C HCIIOJIB30BAaHHMEM TEPMUHOJIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCS IMpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHI, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

Brmonne
HHE
MIpaKkTH4eC
KoM
paboThI

CryneHTBl B paMKax CaMOCTOATEIHHON pabOTBl B MallbIX TPYyIax
MpopalaThIBAlOT yKa3aHHBIE TEMbl W BBHITIONHSIOT TPAKTHYECKUE
paboTel, pe3ynpTaThl OGOPMIISIIOTCS B BHAE OTYETOB, OIIEHKA II0
OayiaM paHXHpyeTCs

or 1 no 5.
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Tectupos Tect cocTouT U3 15 Bonmpocos.
aHue 5 0ajmIoB — CTYOEHT NpaBWIIbHO oTBeuyaeT Ha 75-100% BompocoB B
TecTe
3 Gamta — CTyAEHT npaBHiIbHO oTBedaeT Ha 50-74% BOmpoCoB B TeCcTe
1 Gann — cTyaeHT npaBUWIIbHO OTBeuaeT Ha 25-50% BONpPOCOB B TecTe.
Mesnee 25% mpaBUWIBHBIX OTBETOB 0AJUIOB HE JACT.
Mopdomnorus u | Beimonue CryneHTBl B paMKax CaMOCTOATEIbHON pabOTBl B MallbIX TPYyIax
(yHKIMOHANBHA |  HHE MpopalaThIBalOT yKa3aHHBIE TEMbl W BBHITIONHSIOT TPAKTUYECKUE
S CTPYKTypa |IpaKkTH4ec paboTel, pe3ynpTaThl OGOPMIISIIOTCS B BHAE OTYETOB, OIIEHKA II0
OakTepHuaIbHON KoM OayiaM paHXHpyeTCs
KJICTKH. paboThI or 1 mo 5.
[Mutanue u poct | Brimonue CryneHTBl B paMKax CaMOCTOATEIHHON pabOTBl B MallbIX TPYyIax
MUKpPOOpPTaHU3M |  HHUE MpopalaThIBAlOT yKa3aHHBIE TEMbl W BBHITIONHSIOT TPAKTHYECKUE
OB. MpaKTHYEC paboTel, pe3ynpTaThl OGOPMIISIIOTCS B BHAE OTYETOB, OIIEHKA II0
KoM OayiaM paHXHpyeTCs
paboThI ot 3 1o 5.
Tectupos Tect coctouT u3 15 Bompocos.
aHue 5 6annoB — CTyAEHT MpaBWIbHO oTBedaeT Ha 75-100% BompocoB B
Tecre
3 Gama — CTyAeHT MpaBMIIbHO oTBedaeT Ha 50-74% BOMPOCOB B TeCTe
1 Gamy — cTyZIeHT MpaBMWIBHO OTBeuaeT Ha 25-50% BOMPOCOB B TeCTe.
Menee 25% mpaBHIIBHBIX OTBETOB 0AJJTOB HE JAET.
Onepreruuecku |  Onpoc VYeTHBIE OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
eu (poHTaNbHBIN, WHAWBUAYaAIbHBIH, KOMOMHUpPOBaHHBIH. (OCHOBHBIE
OMOoCHHTETHYEC KauecTBa YCTHOTO OTBETA MOAJIEKAILETO OLIEHKE:

KHC MTPOLICCCHI.

- IPaBWJIBHOCTH OTBETA IO COACPIKaHUIO;
- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCTH HCIIOJIB30BaHHBIX MIPUEMOB U CHOCOOOB peIICHUs
MOCTaBJICHHOW Y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCIHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpaUMOHATBHOCTH UCIOIB30BaHUS BPEMEHH,
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BONIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BONPOCHI, BECTH JOUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTUH 00pa30BaHUSA

3 Oamna - CTyIeHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIOJNB30BAaHMEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl MpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHT He BiazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHI, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

OTBCACHHOI'O Ha
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Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

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

6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX IpyObIX OIMOOK, Wi He Ooiee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.

PaznooOpasue u
cHCTEeMaTHKa
MHUKPOOPTaHU3M
OB.

Ormpoc

VYeTHBIE OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIH, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBUWJIBHOCTH OTBETA IO COACPIKaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX IIPUEMOB U CIOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCIHONb30BaHMS HATJISAHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpauMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEIACHHOIO Ha
3aJaHue.

5 OaIoB — CTYIEHT YMEET COINOCTaBUTh TMOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMAIUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMYy, YMETh UYETKO
(opMynHpoBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BONPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHU

3 Oamna - CTyIeHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTH JUCKYCCHIO C HCIIOJIb30BAaHHUEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHI, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

Tectupos
aHue

Tect coctouT u3 15 Bompocos.

5 6annoB — CTyAEHT HpaBWIbHO oTBedaeT Ha 75-100% BompocoB B
TecTe

3 Gama — CTyAeHT MpaBMIIbHO oTBedaeT Ha 50-74% BOMpOCOB B TecTe
1 Gamy — cTyZIeHT MpaBMWIIBHO OTBeuaeT Ha 25-50% BOMPOCOB B TeCTe.

Menee 25% mpaBIIIBHBIX OTBETOB 0AJJTOB HE JAET.
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HelicTBue
¢dakxTopoB
BHEIIHEN CpeIbl
Ha
MHUKPOOpPTaHU3M
Bl. DKOJIOTUS
MHUKPOOpPTaHU3M
OB.

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO PU MOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomutcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABTYIIIUMH TEMaMU 3aHATHH.
8-10 6ayT0B — CTYIEHT BBIMOIHIIT PaboTy 6€3 OIMmMOOK U HETOYETOB,
JIOTTYCTHII He 00Jiee OJTHOTO HeJoueTa.

6-7 6aIOB — CTYIEHT BBITOJHUI Ppa0dO0Ty MOJHOCTEIO, HO JIOIYCTHII B
Hel He 0ojiee OMHON HErpyOoi OMMUOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJCHT NPaBWIBHO BBINMONHUI HE MEHEe IOJIOBUHBI
paboTHI WM TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WIH He Ooliee
OITHOM TPyOO# M OxHOM HETpyOOU OMMOKM W OINHOTO HEAOoYeTa, WIIH
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJIMYHN YETHIPEX-TISTH HEIOYECTOB.

2-3 Oamna — CTyOeHT TpPaBUILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboThI, JIOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT NpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HETOUETOB MIIA OoJiee 3 rpyOBIX OMTHOOK.

17



7. [IpemuansHbie OaIITBI 20 JlommomHUTENbHBIC TPEMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- 32 TIPOEKT, BHINOJIHCHHBIH 10 3aka3ly paboromarens W
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;
- MOCTOSHHAs aKTWBHOCTh BO BpeMsl IMpakTHUECKHX 3aHsATHi — 10
0aIoB;
- TIOJTHOCTBIO TIOJITOTOBJICHHAS K IYOTUKAIIMK CTAThsl M0 TEMaTHKE B
pamMKax qUCIUILTUHBL — 10 6aos;
- y4acTue ¢ JIOKJIaZIOM BO BCEPOCCHHCKON ONMMIIMAJAE IO TEMAaTHKe
n3ydaeMoit qucturuiuHe — 20 0amios;
- yJacThe B BBICTaBKE 10 TEMAaTUKE U3ydyaeMOW TUCIHILTUHBI — 20
0aIoB;
- myOnuKarusi CTaThM 10 TEMAaTUKE W3ydyaeMOW JTUCIMILTUHBI B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xypHane u3 nepeuns BAK — 10/ 15/ 20.

8. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PAcCKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OwsieTa Ha OIIEHKY «yJOBJIETBOPUTEIHHOY,
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmeTa Ha OICHKY «XOPOIIIOY,
25-30 6GamroB — CTYIEHT pacKphUl OCHOBHBIC BOTPOCHI M 3aJaHUS
OusieTa Ha OIIEHKY «OTIUIHOM.

9. |WupuBuIyanbHBIC 3aaHUS, 70 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHHs TEKYIIEro

C TMIOMOILBIO0 KOTOPBIX KOHTPOJISI 1 KOHTPOJBHBIC CPE3bl
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
10. HUroro 3a cemectp 100

HtoroBass omeHka 1O »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN

yeTplpexOanmpHON  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOM OICHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 6anyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BoinosHeHne NpaKTH4eCKoil padoThI

Tema 1. Mukpo6uonorus. Mcropust, pa3nenbl, METOBI.

3ananue 1. [ToqroroBuTh COOOIIEHUS O MHOTOOOpa3MH MUKPOOPTaHW3MOB, UX POJIH B MIPUPOJIE U KU3HU

YCIO0BCKa.

3amanue 2. [103HaKOMUTBCS ¢ KPATKOM UCTOPHEH MUKPOOUOIOTHH M COCTaBUTh TAOIHITY «XPOHOJIOTHS

MUKpPOOHOJIOTUYECKUX OTKPBITUI.

3amanue 3. 3amonHUTE cleayronlyo Tabmuity: Tabmmia 1. TeMmnepaTypHbIi pe)xuM MPH pa3TMIHbBIX

croco0ax TEPMUIECKON CTEPUITN3ALIUT

Tema 2. Mopdonorus u pyHKIIMOHAIbHAS CTPYKTypa OaKTepUaIbHON KIETKH.

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

1. KakoBbI nipenesnsl qudQepeHranuy y mpokapruoT?
2. Kak xoppenupyeT Mmopdonorust ¢ XuMu4ecko QpyHKIuei y 6akrepuii?

3. YTO 1OMKHO MPUCYTCTBOBATh B Cpejie, UTOOBI KyIbTypa pocia?

18
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3ananue 2. 3an0JHUTE CIEAYIOIINE TaOIUIbL:

OTtBeyast Ha BOMPOCHI Ta0J. 1, B COOTBETCTBYIOIIMX I'padax mocraBsre 3HAKU (+) i (-).
Tabnuma 1. XapakrepucTrka KI€TOUHOW OpraHU3aIllii MUKPOOOB

Tema 3. [TuTanue u pocT MUKpPOOPTaHU3MOB.

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

1. B ueM omiinune 3HEpreTHKH GoToTpOoPHBIX U XeMOTPOPHBIX OPraHU3MOB?

2. Moxet 11 XeMOTpOo(HBIN OpraHnu3M Pa3BUTHCSA B MOJIE TEPMOIMHAMHYECKON YCTOWYHUBOCTH CyOcTpaTa
peakuuun?

3. Kakue dhoToTpodHbIC OpraHr3Mbl pa3BUBAIOTCS B TI0JIE TEPMOAMHAMUYECKON YCTOMYMBOCTH CyOCTpara
peakuuun?

4. Bo3MOXXHO JIM HCTIOIB30BaHUE KIIETKOM YHEPTUHU HE CBA3AHHOM C NMEPEHOCOM JJIEKTPOHA (ITPOTOHA)?
5. KakoBa 3aBUCHMOCTb SHEPreTUKH KJIETKHU OT KOHLIEHTPALUU BEIlleCTBa B cpeje?

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

7. BO3MOXXHO 1T HapyIIEHUE ETOCTHOCTA MEMOPaHbI Y POKAPUOTHOTO OpraHu3Ma’?

8. Kakue peaknuu CBSI3bIBAIOT IUTO30JIb IIUTOTUIa3MbI ¢ MeMOpaHHbIM anmaparom? C pubocomamu?
9. KakoBo 3Ha4eHHe 3anacHbIX BemecTs st pororpodos? s xeMoTpodon?

10. Kakoe 3HaueHnEe UMEIOT KOMOMHATOPHBIE TTPOIIECCH B TEHETUKE MUKPOOPTaHU3MOB?
3ananue 2. OxapakrepusyiTe pa3inyHble TUIIBI OpOXKEHUI.

1. OxapakTepu3yiTe Mo CaeayroIei cXeMe MPOIMMOHOBOKHUCIIOE OpOKEHUE

- UCXOIHBIN cyOcTpaT(bl)

- IOCJIeI0BATEIbHOCTh OMOXMMHUECKUX PEeaKIuil

- YCIIOBUSI TPOTEKAHUS IPOLiecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI

- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPIaHU3MbI, BBI3bIBAIOLINE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

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

- MMOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCIIOBUS TPOTEKAHMS IPOLECcCa, BAPUAHTHI Pa3BUTHS MPOLECCA TP U3MEHEHUH YCIOBUI

- CyMMapHbI YJHEPTETUUECKUIN BBIXOJ

- MUKpPOOPI'aHU3MBI, BBI3bIBAIOLIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHUS

3. OxapakTepu3yulTe 1o CIeayIomeld cXxeMe CIIUPTOBOE OpOKEHUE

- UCXOAHBIN cyOcTpar(bl)

- IOCJIeI0BATEIbHOCTh OMOXUMHUECKHUX PEeaKIuil

- YCIIOBUS TPOTEKAHUS TPOLiecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI

- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPI'aHU3MbI, BBI3bIBAIOLIUE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OpPOKEHUS
4. OxapakTepu3yiTe 1o CIEeIYIOIIeH CXeMe MaCITHOKUCIIOE OpokeHHe
- HCXOIHBINA cyOcTpaT(bl)

- MOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCIIOBUS TPOTEKAHMS IPOLECcCca, BAPUAHTHI Pa3BUTHS MPOLECCa TP U3MEHEHUH YCIOBUI

- CyMMapHbI YJHEPTETUUYECKUI BBIXOJ

- MUKpPOOPI'aHU3MBI, BBI3bIBAIOIIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHUS

3amanue 3. 3amonHss Tabnuiy 1, mpuBeauTe B HEM KOHKpeTHBIC TpuMepbl. Tabmuma 1. CiocoOsr
MOJTyYEHUs JHEPIUH MUKPOOPTaHU3MaMHU.
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KounrtpoJsbHnasi padora

Tema 4. DHepreTuecKkre U OMOCUHTETUYECKHE MTPOIIECCHI.

1 Ilpeamer u 3a1a4 MUKpOOMOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OMonoruu. 3HauyeHue
MHUKPOOHOJIOTUH B HAPOJTHOM XO3SICTBE M MEAULIMHE.

2 Dransl pa3BUTUSI MUKPOOHONIOTHH. POb 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHU HAyKH O
MUKPOOpPraHU3MaXx.

3 OcHOBHBIE HAIIPABICHUS PA3BUTHSA COBPEMEHHOM MUKpoOHonoruu. HoBbie HarpaBieHNs B
MHUKPOOHMOJIOTUH U TIEPCIIEKTUBHI Pa3BUTHSL.

4 MI/IKpOCKOHI/I‘-IeCKI/IG MCTOAbI UCCIICAOBAHUS MUKPOOPTAHU3MOB U UX NTPUMCHCHUC.

5 TIpokapuoThl — OCHOBHOM OOBEKT U3YYCHHSI COBPEMEHHON MHUKPOOUOIOTHH. XapaKTEePUCTHKA
IIPOKAPUOTHBIX OPTaHU3MOB. J[Be BETBH MTPOKAPUOT: apXeH U 3yOaKTEePHH.

Omnpoc

Tema 1. Mukpo6uonorus. Mctopust, pa3nenbl, METONBI.

. Kakue paxktopbl 0ka3pIBaloOT BIMSHUE HAa YUCIEHHOCTh MUKPOOPIaHU3MOB B BojjoeMax?

. [lepeuncnure nmokazareau CaHUTAPHO-TUTHEHUYECKOM OLEHKH BOJIBL.

. Kak mpoBoauTcst caHuTapHO-MHUKPOOHUOIOTMYECKUNA aHATTN3 BOJBI?

. Kakrie MUKpOOpraHu3Mbl OTHOCSITCSI K CAaHUTapHO-TI0Ka3aTenbHbIM? YTO OHM XapaKTepu3yroT?
. Kakue nokasarenu XxapakTepu3yoT YUCTOTY BOJJOEMOB M MUTHEBOM BOJIbI?

. Kakue akTopbl 0ka3piBalOT BIUSHUE HA PA3BUTHE MUKPOOPTAaHU3MOB B MOYBE?

. Kakue BubI 3arpsi3HeHnid MOUBBI M BOJIBI OTHOCATCS K HanOoJee omacHpM? Kak mpoucxoaut

CaMOOYHILIEHUE TTOYBLI U BOALI?

8. Kak MOXHO onpeiesiuTh YUCIEHHOCTh MUKPOOPTaHM3MOB B TTOUBE?
TecTupoBanme

Tema 1. Mukpobuonorus. Victopus, pa3aenbl, METOIBI.
1. Kak Ha3bIBatOTCS MPOLIECCHI MTEPEXO/IA CIOKHBIX A30TUCTHIX BEUIECTB B COCIMHEHNE aMMHaKa?
Hurpudukanuei
AMMoHuUKaIuein
bpoxennem
Jdenurpudurkanuei
2. Hurpudukanus — 310. ..

IIpouecc okuciaeHUss aMMHAKA 10 HUTPATOB U HUTPUTOB

[Ipouecc okucaeHUs KUPaA B NINLEPUH U )KUPHBIE KACIIOTHI

[Ipouiecc okucneHus IIIOKO3bl B JMMOHHYIO KUCIIOTY

IIpouecc OKUCIEHUS HTWIOBOIO CIIUPTA B YIIICKUCIIYIO KUCIIOTY

3.

MHUKpOOpPraHU3Mbl CIIUPTOBOTO OPOXKEHUS — 3TO. ..

Bupycol

AKTHHOMHUIIETEI

bakrepuodaru
Apoxxn

4.

Kakne MUKpOOpraHu3MBl SBIISIIOTCS aBTOTPO(HBIMU?



azoTobakTep

XeMOCHHTe3Upyolue i GOTOCMHTE3UPYIOIIMe 0aKTePpHH
TPOKIKU, MOJIOYHOKHUCITBIE OAKTEPUN

XJIaMUJUH

5. ABTOTpO(BI MPU UCTIOIB30BAHUHM MUHEPAJILHOTO a30Ta MEPEBOIAT €ro B popmy:
HUTPUTOB

HUTPATOB

aMMHaKa

aMUHOKHCIIOT.

6. Kakne MUKpoOpraHn3Mbl y4acTBYIOT B (pukcanuu atMmochepHoro a3ora?
MICEBIOMOHAC, HUTPOOAKTED

a30To0aKTep, pu300MyM, IUAHOOAKTEPUH

Oanunnyc, XJIOPOKOK, (haru

KHILIEYHAs NalI0uKa, JPOXKKU, MyKOp

7. Iukn TpukapOOHOBBIX KUCIOT OTHOCUTCS K MPOIIECCY:
AbIXaHUSA

OpOXKEeHHSI

¢dborocuHTE3a

DIMKOJIN3a

8. B ocHOBe roMO(epMEHTATUBHOTO MOJIOYHOKHCIIOTO OPOYKCHHUS JICHKHT:
¢dorocunTes

aHa00JIN3M

IIMKOJIN3

KaTa0OoJIN3M

9. Cnoco0 mosry4yeHus 23Hepruu, mpu kKotopoM AT® obpasyeTcs B mporecce aHadpOOHOTO OKUCICHHS
OpraHUYECKHX CyOCTpaToOB B peakIusix cyocTparHoro ¢hochopuinrupoBanus.

1) porocunTes
2) npIXaHue

3) Opo:keHue
4) napa3suTusm

10. AnaspoOHoe mpeBpaiieHue caxapa moj AeCTBHEM MOJIIOYHOKHUCIIBIX OaKTepuil ¢ 00pa3oBaHuEM
MOJIOYHOM KUCJIOTBI — ATO. ..

MoJiouHOKHCI0€ OpOoKEeHHE
[TponimoHoBOKHCIIOE OpOKEHHE
MacnsiHokucoe OpokeHue
A11eToHOOYTHIIOBOE OpO’KEHHE

4.3 IIpomexxyTouHast aTTECTAlU 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa
Tunossbie Bonpocsl 3k3amena (OIIK-1, OIIK-2, OIIK-7, OIIK-8)

1 Ilpeamer W 3aga4ul MHUKPOOMOJIOTHM, €€ MECTO U pOJIb B COBPEMEHHOM OWOJIOTMH. 3HayeHHE
MHUKPOOHOJIOTUH B HAPOJTHOM XO3SICTBE M MEAULIMHE.
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2 Dranbl  pa3BUTUS  MHKpoOOWONoruH. Ponb OT€UeCTBEHHBIX YYEHBIX B pa3BUTHM HAyKd O
MUKPOOpPraHU3MaXx.

3 OcHOBHBIC HampaBlIEHUS pPa3BUTHS COBPEMEHHOH MuKpoOuonmorun. HoBbele HampaBieHust B
MHUKPOOHMOJIOTUH U TIEPCIIEKTUBHI Pa3BUTHSL.

4 MI/IKpOCKOHI/I‘-IeCKI/IG MCTOAbI UCCIICAOBAHUS MUKPOOPTAHU3MOB U UX NIPUMCHCHUC.

5 IIpokapuoThl — OCHOBHOW OOBEKT H3YyYEHHUS COBPEMEHHOM MHMKPOOHOJIOTHH. XapaKTepUCTHKA
IIPOKAPUOTHBIX OPTaHU3MOB. J[Be BETBH MIPOKAPUOT: apXeH U 3yOaKTEePHH.

6 Pa3mepsl Mukpoopranu3mMoB. Mop¢osorusi MUKpPOOPTaHH3MOB.

7 Toxkosimmecst ¢dopmbl. DHIOCHOphl. WX cTpoeHue, (U3HONIOTHYECKOe TpeAHa3HAuYCHUE. OTarbl
(dbopMHUpOBaHUS SHIOCIOPHI.
8 CrpoeHue mpoKapuOTHOU KIETKHU.
9 CocraB u CTpoeHHE KJIETOYHBIX CTEHOK y MpokKapuoT. KileTouHble CTEHKH TrpaMmoiIOKHUTEIbHBIX U
rpaMOTpHULIATENIbHBIX OaKTepUl.
10 CdepornmacTsl, mpoToruiacTsl U L-popMbl 6akTepHid.
11 INomBmwxkHOCTB y GakTepuii. XKryTuku, akcuanabHble puOpHiIIbl. MeXaHu3M JIBHKECHUS Y OaKTEepHIA.

12 CoctaB ¥ OCOOCHHOCTH OpTraHHW3alldd TEHETHYECKOro ammapara Oakrepuil. BHexpomocomHbIe
3JIEMEHTHI HACJIEICTBEHHOCTH ITPOKAPUOTOB.

13 MemOpaHHbBIE CTPYKTYPBI KIICTKH.
14 Ilutomua3ma 1 KJIETOYHbIE BKIKOUEHUS IPOKAPUOTHON KIIETKH.
15 Knaccudukaiys MUKpOOPTaHU3MOB, HOMEHKJIATypa U JUATHOCTHKA.

16 3nauenne  MOpPGOIOTUYECKUX,  IUTOJIOTHYECKUX,  KyJIbTypaldbHBIX,  (DU3HOIOTHUYECKUX U
OMOXMMHYECKUX MPU3HAKOB JIUIsI CHCTEMAaTHKH OaKTepHil.

17 XapakrepucTuKa OT/IEIOB IPaMOTPHUIIATENLHBIX, TPAMIIOIOKHUTEIBHBIX, MUKOTLIIA3M U apXxeOaKTepHil.

18 U3Buthie hopmbl OakTepuii. CanpoTpodHble U Tapa3uTHIECKHUE TTPEACTABUTENH, PACTIPOCTPAHEHUE U
JKOJIOTHSI.

19 I'pamoTpunaTebHBIC HECMTOPOOOpa3yIoImue Mad0odKd. PacmpocTpaHeHWe W poJib B TOYBEHHBIX U
BOJIHBIX KOCHCTEMaX.

20 OGnuraTHbIC BHYTPUKIICTOUHBIE Tapa3uThl. OCOOEHHOCTH METa0O0IU3Ma.

Tunosbie 3aganusa s 3k3amena (OIIK-1, OIIK-2, OIIK-7, OIIK-8)

1 CpaBHHTE KpUBBIE POCTa MUKPOOPTaHU3MOB TPU MOJTYYESHUU NEPBUYHBIX U BTOPUYHBIX METaOOIUTOB
B OMOTEXHOJIOTUYECKOM IIPOM3BOICTBE.

2 Kak u3BecTHO, IPOU3BOACTBO BUTaMuHa B12 OTHOCHTCS K YMCTO OMOTEXHOIOTUYECKOMY CIIOCO0Y €ro
NOJyYyeHUs, KOIZla B KauecTBE IPOAYLEHTA JAHHOIO BHUTAMUHA HCIIOJB3YIOTCS IPOINHMOHOBBIE
6axrepuu. [Ipeanoxure onTUMaIbHBIN MEeTO (PepMEHTAIIMH U YCIOBUH €€ IPOBEICHHS.

3 Inst 3¢p¢deKTHBHOTO TPOBEAEHUS OWOTEXHOJIOTHYECKOTO TMpoliecca OONbIIOe 3HAYEHUE HWMEET
MUTaTeNIbHasl cpefla, B KOTOPOM MHMKPOOPTraHU3MBI-IPOoAyleHThl BAB wucnons3yloT B KadecTBe
MCTOYHMKA a30Ta pa3IMYHbIE a30TCO/EPKalIe COSANMHEHHUS, COAepKallue aMUHHBIA a30T UM HOHBI
ammonus. Kakue ycnoBus mnpoBeaeHHs (GEpMEHTAlMU [0 HCTOYHMKY a30Ta MpHU MOJy4YEeHUU
AHTUOUOTHUKOB OYIYT SBISATHCS ONTUMAIbHBIMU?

4 B mporecce OMOCHHTE3a aHTHOMOTHUKOB OOJIBINIOE 3HAYEHHWE MMEET COJEp)KaHHe YIIepoza, a3oTa U
docdopa B nutarenpHOU cpere. Kak BiuseT M3MEHEHHE COAEPKAHMSI ITHX BELIECTB HA IPOIECC
OMOCHHTE3a BTOPUYHBIX META0OIMTOB, U Ha TIpoliecc GepMEHTAITUH B 1IeJI0M?

5 Tlpu nosly4eHNH N€HHO-WHKEHEPHOTO MHCYJIMHA KAaKME MUKPOOPTaHU3MBbI UCIIOIB3YIOTCS B KaUeCTBE
NPOAYLIEHTOB?

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerenuu
TOCTHKEHHMSI pe3ynbTaTa)
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«OTIIMYHOY
(85 - 100 6anoB)

OIIK-1

Hwmeer mnpexacraBieHue 00 akTyaJlbHBIX MpOOJIeMax, OCHOBHBIX
OTKPBITHSX B 001aCTH COBPEMEHHOW MUKPOOHOIOTUU. AHATTU3UPYET
TeHJICHUMUH Ypa3BUTUSA HAy4YHBIX HCCIEAOBAHUM U YIpaKTUYECKHUX
pa3pabotok B cdepe 9coBpeMeHHON MukpoOuonoruu. CBOOOAHO
bopMynupyeT{MHHOBAIIMOHHBIE ~ NPEAJIOKECHUS  JUIS  pEIICHUs
HECTaHJapTHBIX 3a7a4

OIIK-2

dopMupyeT  HOBBIE  peIIeHHss B  00JaCTH  COBPEMEHHOU
MUKpPOOHOJIOTUN IIyTEM HWHTErpaluy pa3iNyHbIX METOINYECKUX
MOAXOJOB.  AHamu3UpyeT  TEHIEHUUH  Pa3BUTHS  HAyYHBIX
UCCIIEIOBAaHUN U MPAKTUYECKUX pa3paboTOK B cepe COBPEMEHHOM
MUKpPOOHOJIOTHH, POCIIEKUBAET MEKIUCITUIIIMHAPHBIE CBSI3U

OIIK-7

O6nanaer 3HAHUAMM TEPCHEKTUBHBIX MPOOJIEM U aKTyaJbHBIX
Hay4YHO-YHCClIeIOBaTeIbCKUX 3a/4a4 B 007acTH MHKPOOHOJIOTHH.
Pa3pabarbiBaeT METONMKHM  peHIEHHS U KOOPAMHHPYET  HUX
BBITIOJIHEHHE C y4eTOM TpeOOBaHMI TEXHUKH 0€30IaCHOCTH

OIIK-8

CBoOOIHO BiIaJ€eT HABBIKAMU  HCIIONIL30BAHHS BCEX THUIIOB
COBPEMCHHOW  ammapaTypsl Ui TOJEBBIX W JIAOOPATOPHBIX
HUCCIIEIOBAHUI B oOact MHKPOOHOJIOTHH. Oo6namaer
METOJIOJIOTHEeH HAyYHBIX W MPHUKJIAJHBIX HCCICIOBAHWK B 00MacTh
ouonoruu

«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-1

AHanm3upyeT TEHICHIMW pa3BUTHS HAyYHBIX WCCICIOBAHUN W
MPaKTUYECKUX pa3paboToK B chepe JcoBpeMEeHHON MUKPOOHOIOTHH.
@opMynHpyeT WHHOBAIIMOHHBIC TPEMJIOKEHUS Ui PEIICHUS
HECTAHJIAPTHBIX 3324

OIIK-2

dopMupyeT  HOBBIE  peIIeHHss B  00JaCTH  COBPEMEHHOU
MUKpPOOHOJIOTUN IyTEM WHTErpaluy pa3iNyHbIX METOINYECKUX
noaxonoB. [IpocnexuBaeT MeXAUCIUILTHHAPHBIE CBSI3U

OIIK-7

Obmagaer 0a30BBIMH 3HAaHMSAMU TEPCIEKTUBHBIX MpoOIeM U
aKTyaJIbHBIX ~ HAay4YHO-HMCCIIEJIOBAaTEIbCKUX  3a7ady B  0OJacTH
MUKpoOHosnoruu.  Pa3pabarbiBaeT  METOAMKHM  pEUICHUS U
KOOPAMHUPYET WX BBINOJHEHUE C YYETOM TpeOOBAaHUN TEXHUKH
0€30MacHOCTH.

OIIK-8

3HaeT W MOXKET UCIOIb30BaTh OCHOBHBIE THIIBI COBPEMEHHOMN
ammapaTtypbl A TOJIEBBIX W J1A0OpaTOPHBIX HCCIENAOBAaHUN B
obmactu MmukpoOuomornu. OOramaeTr METOAONOTHEH HAYyYHBIX
HCCIEN0BaHUI B 00JIaCTH OMOIOTHHI

«YZIOBJIIETBOPUTEIHHON
(50 - 69 6amnoB)

OIIK-1

AHanu3upyeT TEHICHIIMHM PpA3BUTUS HAYYHBIX HWCCICAOBAHUNA MU
MPAaKTUYECKUX pa3paboToK B chepe COBPEeMEHHON MUKPOOUOIOTHH.

OIIK-2

Crnocoben popMupoBaTh HOBBIE PELICHUS B OOJIACTH COBPEMEHHOM
MUKPOOHMOJIOTUU TYTEM HWHTETPAlUH PA3JIUYHBIX METOANYCCKUX
MOJIXO/IOB

OIIK-7

O6nmamaer 0a30BBIMH 3HAHUSAMHU TEPCHEKTUBHBIX MPOOIEM |
aKTyaJIbHBIX ~ Hay4YHO-HCCIICJIOBAaTEILCKUX  3afa4y B  0OiacTH
MUKpoOHosiornu. Pa3zpabaThiBaeT METONUKH PEHICHUS C Y4YETOM
TpeOOBaHUI TEXHUKHU O€30MMaCHOCTH.

OIIK-8

Hcnonb3yer OCHOBHBIE THIBI COBPEMEHHOH ammapaTypbl s
MOJICBBIX M JIaDOpaTOPHBIX  HCCIEAOBaHWM B oOiacTu
MUKPOOHOJIOTHH

OIIK-1

He ananu3upyeT TeHIEHIMM pPA3BUTUS HAYYHBIX MCCIIECOBAHUN U
MPAaKTUYECKUX pa3paboToOK B cdepe COBPEMEHHOW MUKPOOHOIOTHH.
He cnocoben ¢opMmyanpoBaTh MHHOBAIIMOHHBIC MPEATIOKEHUS IS
peleHHs HeCTaHAapPTHBIX 3a/1a4
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OIIK-2 NMeer HU3KMI ypOBEHb TEOPETUUECKUX 3HAHUU IO IUCLUIUIMHE, U
HE TIPOCIIEKHMBAET MEXKIUCUUIUIMHApHBIE cBA3u. He crnocoben
dbopMupoBaTh HOBBIC peHICHHS B  00NAacTH  COBPEMEHHOM
MHUKPOOHMOJIOTUM TYTEM HWHTETPALUN PA3TUYHBIX METOANYECKUX
MOAXO/I0B

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amoB)

OIIK-7 He o6nanmaer 3HaHUSMH TMEPCIEKTUBHBIX MPOOJIEM U aKTyaJbHBIX
Hay4YHO-MCCIIEIOBATEIbCKUX 3a/1a4 B 00J1aCTH MUKPOOUOIOTHH.

OIIK-8 He 3HaeT OCHOBHBIE THUIIBI COBPEMEHHOM ammnaparypsl I MOJIEBbIX
U J1a0opaToOpHBIX HCCIENOBaHUN B oOnacTu MukpoOumoioruu. He
o0J1a1aeT METONOJIOTHEH HAYYHBIX M MPUKIAJHBIX UCCICIOBAHUN B
obnactu Guonoruu

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanremM pabouei mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUIUIMHEL, €€ pa3/iena, YacTu.

Jln1st caMOCTOSTeNbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaImoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «OO0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

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

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» CONEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCLUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM OMOJIHUTEIbHOU
TUTEPATYPBL;

- TIPYU CAMOCTOATEIHLHOM U3YYEHHU TE€OPETUYECKOU TEMBI CAENaTh KOHCIEKT, UCIOb3YysI PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHUTEPAaTYpOl SIBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEKOMEHIOBAHHBIX
MCTOYHUKOB M JIUTEPATYPhI IO TEMATHKE JCKIIHA.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO MU PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. CooituakoB B.b., Kapamanm M.M. MukpoOuoiaorus, BHUPYCOJOTHS W HWMMYHOJIOTHS: PYKOBOJACTBO K
abopaTOpHBIM 3aHATUAM : ydeOHoe mocobue. - MockBa: 'DOTAP-Menua, 2015. - 320 c. - Teker :
anektponnbii  //  OBC  «KoHcynmbTaHT  CcTymeHTa By3a W MmeaBy3a  [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970435755.html

2. CoonyakoB B.b., Kapamaim M.M. MukpoOuosorusi, BUPYCOJIOTHS W HMMYHOJIOTHS: PYKOBOJCTBO K
a0opaTOpHBIM 3aHATUAM : ydeOHoe mocobue. - MockBa: ' DOTAP-Menua, 2014. - 320 c. - Tekcr :
anektponnbii  //  OBC  «KoHcynmbTaHT  CcTymeHTa By3a W MmeaBy3a  [cait]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970430668.html

3. 3BepeB B.B., boituenko M.H. MeauuuHckass MUKpoOUOIOTHsI, BUPYCOJOTHS U uMMyHonorus. Tom 1. :
yueObHuk. - MockBa: 'DOTAP-Menua, 2016. - 448 c. - Tekcr : anexrponHsiilt / OBC «KoncynbraHTt
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970436417.html

4. 3BepeB B.B., boituenko M.H. Menununackass MUKpOOHOJIOTHS, BUPYCOJIOTHS U UMMYyHoOJoTHs. ToMm 2. :
yueOnuk. - MockBa: 'DOTAP-Menuna, 2014. - 480 c. - Tekcr : snexrponHsid / DBC «KoHCynbTaHT
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970429150.html

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. Oxerr k.M., JIéccuep M.JIx., Tonpnen [I.A. CoBpeMeHHas THIEBass MUKPOOHONIOTHS : ydeOHOE
nocobue. - Mocksa: Jlabopatopus 3nanuii, 2014. - 886 c. - Tekcr : anexkrponnsiit / ObC «Koncynsrant
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785996313006.html

2. Kypanosa H. I'. Mukpoowuomnorus : yueoHoe ocodue, 2. Metabonusm npokapuor. - Mocksa: [Ipomereit,
2017. - 100 c. - Tekcr : snexrponnsiii // OBC «YHuBepcurerckas 6ubnuoreka onmaite» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=483200

3. 3BepeB B.B., boituenko M.H. Mukpo6uonorus, BUpyCOJIOTHs: pyKOBOACTBO K MPAKTUYECKUM 3aHATHSIM :
yduebHoe mocobme. - MockBa: I'DOTAP-Menua, 2017. - 360 c. - Tekct : anexrponnsii // OBC
«KoHCynpTaHT CTyIEHTA By3a u Me€JIBy3a [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970440063.html

4. Anemnna E. C., Jlpo3nosa E. A., Pomanenko H. A. KynpTuBHpoBaHue MHUKpOOPraHM3MOB KaK OCHOBa
OMOTEXHOJIOTUYECKOTO Tpoliecca : yueoHoe mocodue. - OpenOypr: Yaupepcuret, 2017. - 192 c. - Teker :
anekTpounbii  //  OBC  «YHuBepcurerckas ~— OuOnMoOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=481743

5. HerpycoB A. U., KotoBa U. b. Mukpobuonorusi: Teopust u npaktuka B 2 4. Yacte 1 : YueOHUK st
By30B. - Mockga: FOpaiit, 2020. - 315 c. - Tekcr : snexTponbiii / OBC «FOPAWUT» [caiir]. - URL:
https://urait.ru/bcode/450147

6. HerpycoB A. U., KotoBa . b. MukpoOuosorusi: Teopust u npakTuka B 2 4. YacTts 2 : Y4eOHHUK a5t
By30B. - Mockaa: IOpaiit, 2020. - 332 c. - Tekcr : snekrponusii / DBC «FOPAMT» [caiit]. - URL:
https://urait.ru/bcode/451769

7. EmueB B. T., Mumyctun E. H. Cenbckoxo3siicTBeHHass MUKpoOOMOJOrHs : Y4YeOHMK Ui BYy30B. -
Mockpa: FOpaiit, 2020. - 197 c. - Tekcr : smekrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452968

8. Emue B.T., Mumyctun E.H. Cenbckoxo3siicTBeHHas: MUKPOOHMOJIOTHS : MpaKTHYECKOoe Tocodue. -
Mockga: FOpaiit, 2019. - 204, [1] c.

9. KcenodontoB b.C. OcHOBBI MUKPOOHOJIOTHH U JKOJIOTHYECKOW OMOTEXHOJIOTHH : yuyeOHOe Mmocoowue. -
Mocksa: UJ] "®OPYM", UHOPA-M, 2018. - 220 c.

6.3 VlHble HICTOUHUKHU:

. Mukpo6wuoror.py - http://micro-biolog.ru

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

. Pycckuit MmenunmHCKuU cepsep - http://www.rusmedserv.com

. Mon6wuo.py - http://molbiol.ru/

. Mukpo6uomnorus - http://microbiology.ucoz.org

. Menynugep - http://meduniver.com

. The Microbiology Society - http://www.microbiologyonline.org.uk
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7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJSA M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThl.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JlunieH3noHHOE ¥ CBOOOTHO PAcIIPOCTPaHIEMOE MPOTPpaMMHOE 0OecTIeUCHHE:

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

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

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHbBIE CUCTEMBI:
1. LIndposoit obpazoBarensHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

4. Web of Science: momuremarndeckas pedepaTuBHO-OMOMHOrpaduyeckas U HaykoMeTpuueckas 0Oasa
nauHbiX . — URL: https://apps.webofknowledge.com

5. ApX¥B Hay4YHBIX )KYpPHAJIOB 3apyOekHBIX u3aarenbeTB. — URL: https://arch.neicon.ru
6. Hayunas snexkrponHas 6ubmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
7. Hayunas snexrponnas oubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3HaHus. — URL:
https://www.monographies.ru

9. Ilnardopma Nature . — URL: https://www.nature.com/siteindex

10. IIpesunentckas 6unbamoreka mmeHnu b.H. Enprimaa. — URL: https://www.prlib.ru

11. Poccuiickas rocynapcTBeHHasi Oubnuoreka: opuuuanbuelii caiit. — URL: https://www.rsl.ru
12. Poccwuiickast HarimoHanbHast Oubnuoteka: odpunmanbapiii cadT. — URL: http://nlr.ru

13.  VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  ANEKTPOHHO-OmMOMMoTeyHas cucrema. — URL:
https://biblioclub.ru

14. ®enepanpublit mopran «Poccuiickoe obpazosanue». — URL: https:// www.edu.ru
15. OBC «YuuBepcuterckas oubnmuoreka onnaita» . — URL: http://www.biblioclub.ru
16. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library

17. DNIEeKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

18. KOpaiit: oOpa3oBarenbHas maTdopma, AIeKTpoHHO-O0ubmroTeunas cuctema. — URL: https://urait.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
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https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



