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MUHOBPHAVYKHU POCCHUUA
\,’ OepepanbHOE TOCyIapCTBEHHOE OI0KEeTHOE 00pa3oBaTeibHOS
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Pabouas nporpamMmMa aucuuIuivHbl "TIpoMBIIITICHHAS MUKPOOHOIOTHS U OMOTEXHOJIOTH" TI0 HAIPABJICHUIO TTOITOTOBKH

(cmermmanbHocT) 06.03.01 "Bronorusa" nanpasnenHocTH (npodumto) buonorus ®I'EOY BO «Henl'Y» ctp. 2
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MUHOBPHAVYKHU POCCHUUA
\,’ denepanbHOE TOCYJapCTBEHHOE OI0KETHOE 00pa30BaTebHOE
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMma aucuuruinHbl "[IpoMBINUICHHAS MUKPOOHOJIOTHS U OMOTEXHOJIOTHA" 10 HAMPaBJICHUIO TOrOTOBKH

(cmermmanbHocTH) 06.03.01 "Bronorusa" nanpasnenHoctH (npodumto) buonorus ®I'EOY BO «Henl'Y» ctp- 3

1. HEJIX OCBOEHUMSA JUCHUTIINHBI

HCJ'II)I H3YyUCHUC (byH,I[aMeHTaJ'ILHLIX OCHOB IIPOMBIIIJIEHHOT'O IOJTYUCHUSA pa3H006p33HI>IX IMPpOAYKTOB MI/IKpOGHOFO CHHTE3a.

3amaun

1. PaccMoTpeTh OMOXHUMHUYECKHE M (PU3HOIOTHUECKHE CBOWCTBA MUKPOOPTaHM3MOB.

2. I3yuuTh nporeccs MoaydeHHs: pa3HOOOPa3HBIX META00IUTOB MUKPOOHBIX KJIETOK B X0/1€ MUKPOOHOJIIOTHIECKOTO CHHTE3A.

3. YcBouth MCTO/Abl HAKOIIJIICHHU A MPIKpO6HOfI MacCChbl U1l €€ UCIIOJIB30BaHMA B PA3JIMYHBIX LCIIAX.

Pe3yJILTaTI>I O6y‘IeHI/I}I 10 JUCOUILITMHE Ha JOCTHKCHUEC HWHIUKATOPOB!

VK-1.1. BeinoasseT nouck HHPOPMAITUH, ONIpeesieT KPUTEPUH CUCTEMHOTO aHaJIi3a MOCTaBJICHHBIX 3a/1a4

YK-1.2. Vcnonb3yeT KpUTHYECKUI aHaIM3, CHCTEMATH3aIMI0 U 00001eHre HHQOPMAIIUH JIJISl PEIICHUS TIOCTABJICHHBIX 3324

VK-8.1. UneHTuduuupyer onacHOCTH U OLICHUBAET (GaKTOPbI PUCKA, ONMPAETCS Ha IPUHIIMITBI CO3JJAHUS U MOAJepKaHus Oe30MacHbIX
YCIIOBHH JKU3HEAEATENBHOCTH JJIS1 COXPAHEHHS IPUPOAHON Cpebl U 00ecleueH sl yCTOMYMBOTO pa3BUTHA OOIIECTBA.

YK-8.2. ObecnieunBaeT co3/1aHKe U MOACPKAHHE OC30MACHBIX YCIIOBHI )KU3HEACATEILHOCTH, OKa3aHHs IIEPBOl MOMOIIH B
MTOBCETHEBHOM KU3HU U B IPO(HECCHOHATBHOMN IEATEIHEHOCTH, B TOM YHCJIE TIPH YTPO3€ U BOSHUKHOBEHUH YPE3BbIUAHHBIX CUTYaIUN U
BOCHHBIX KOH(JIUKTOB.

VYK-8.3. [Ipumensier cnocoObl ¥ TEXHOJIOTUU CO3AaHUS U MOJICPKaHU O€30IaCHBIX YCIOBUH JKU3HEIEATEILHOCTH, B TOBCEJHEBHOM
JKH3HU U B IPo(eCCHOHATIBHON IESTENFHOCTH, aITOPUTM OKa3aHUs MEPBOi ITIOMOIIH, B TOM YHCIIE IIPU YTPO3€ U BOZHHKHOBEHHU
Ype3BbIYAHBIX CUTYAIi U BOSHHBIX KOH()JIUKTOB.

ITK-2.1. O6nangaet 3HaHUAME O (PyHIAMEHTAIBHBIX OCHOBaX OMOJOTMYECKUX HAYK IS pEIICHHs MPOGECCHOHANBHBIX 33/1a4;

[TK-2.3. TIpumMeHsieT COBpEMEHHbBIE SKCIIEPUMEHTAIIbHBIE METOIBI IS PeLICHUs TPO(ECCHOHATBHBIX 33/1a4 MTPU U3yYCHUU
OHMOJIOTHYECKHX CUCTEM Pa3HOTO YPOBHS OpTraHHU3aIHH.

2. MECTO JUCHHUII/IMHBI B CTPYKTYPE OIIOII

Luk (pasaen) OIIOIT: [51.B.J1B.07.01.04

2.1 TpeOoBanus K nNpeABapUTEIbHOM NOATOTOBKE 00y4Yalomierocs:

MukpoO6uosorus. Bupycomnorus

2.2 JIncuunIuHbI M IPAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOH TUCHMILIMHBI (MOAYJI51) He00X0AUMO KaK NMpeAllecTBYIoLee:

buoTexnonorus MUIIEBLIX NPOAYKTOB C YHaCTHUEM MUKPOOPTAaHU3MOB

CannrapHass MUKpOOHOIIOTHS

3. KOMIIETEHL{IM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

YK-1: CriocodeH ocyliecTBJISITh NONCK, KPUTHYECKHI aHAJIM3 M cMHTe3 HHGOPMAaNHH, MPUMEHATh CHCTEMHBIH MOIXO0/ I
peleHusi MOCTABJIEHHBIX 32124

3HaTh:

I[J'If[ JAOCTHXKCHUA VYK-1.1 3HaTh: OCHOBHBIC BUIbl HCTOYHUKOB 3HAHUH 110 JUCHUITIIINHE

Ymern:

Jst moctrxennst YK-1.2 yMeTs: mofb30BaThCsl pa3HBIMH BUJAMU CHCTEM TOMCKA JaHHBIX

Baagertn:

Jst moctrmxennst YK-1.2 BaaneTs: MeTojaMu MOVICKA W YCBOSHUS 3HAHUI

YK-8: CnocoGen co3qaBaTh M NOAAEP:KMBATH B NOBCEAHEBHOM *KH3HHM H B PO ecCHOHAILHOI JeATeIbHOCTH 0e30NacHbIe
YCJIOBHSI KM3HeJesiTe/IbHOCTH 1151 COXPAHEeHUsI IPUPOIHOIi cpe/bl, 00ecneyeHUs YCTOHYMBOro pa3BuTHs 001eCTBa, B TOM
YycJe NPU yrpo3e 1 BOSHUKHOBEHHH YPe3BbIYaiiHbIX CUTYalUii 1 BOEHHBIX KOHQJIUKTOB

3HaTh:

Jns noctmxenns YK-8.2 3HaTh: METOBI 3aLUTHI U TOPSIOK AEHCTBUIH B YCIOBHUSX aBapUHHON CUTyalluy; OMOXUMHUUYECKUE
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MUHOBPHAVKHU POCCHUU
\,’ denepanbHOe rocyJapcTBEHHOE OI0/PKETHOE 00pa3oBaTesibHOS
@ YUPESIKICHUE BBICILIETO 00pa30BaHHs

«Yenabunckuii rocynapcrseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamMa aucuuIuinHbl "TIpoMbIIIITICHHAS MUKPOOHOIOTH U OMOTEXHOJIOTHS" 10 HANIPABJICHHIO MTOATOTOBKU

(cmermmanbHocT) 06.03.01 "Bronorusa" HanpasnenHocTH (npodumto) buonorus ®I'EOY BO «Henl'Y» ctp. 4

HUKJIBI IPEBPAIICHUS BEIICCTB Y MUKPDOOPIraHU3MOB, (bHSHOHOFI/I‘-IGCKI/IG ACTICKTBI pOCTAa U pa3BUTUSL MUKPOOPTAaHU3MOB

YMeThb:

Jis noctrxenus YK-8.3 yMeTh: oka3bIBaTh EPBYIO IIOMOIb B YCJIOBUSIX aBapUIHBIX CUTYyalHii

Baagers:

Jst moctrxennst YK-8.3 BianeTs: MeTogamMu okazaHus IEpBOil MOMOIIY MPY BO3HUKHOBEHUH aBAPHMHBIX CUTYaIUil

MK-2: CnocodeH npuMeHSITh 3HAHUSA ¥ METO/AbI PA3JIMYHBIX 0TPacjeii OHOI0rHYecKoil HAYKH /ISl pelIeHHs
npodeccHoHAIbLHBIX 33124 NPH U3YYeHNH OMOJOTHYECKHX CHCTEM Pa3HOro YPOBHS OPraHU3alMH.

3HaTh:

Jlns noctrxenust ITK-2.1 3HaTh: MPUHIUITBI KIIETOYHOM OpraHU3alii, MEMOPAHHBIX MPOIIECCOB U MOJIEKYIAPHBIX MEXaHU3MOB
OHOJIOTMYECKUX 00BEKTOB

YMmeTn:

Hnsa noctmoxenus [1K-2.3 ymeTs:  BBLAEATH U KYJIbTUBHPOBATH BBIAEICHHBIE U3 MUIIEBBIX MPOIYKTOB MUKPOOPTaHU3MbI

Baanern:

IL.H?{ JOCTHXKCHUA I1K-2.3 BJIaJICTh: METOJaMU CEJICKIIMOHHOU pa6OTLI U IT€HECTUYCCKOI'0 KOHCTPYUPOBAHUSA MUKPOOPIraHU3MOB

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI Oﬁy‘laloll_ll/lﬁcﬂ JOJIZKCH

3.1|3narth:

3.1.1| s goctmkenns YK-1.1 3HaTh: OCHOBHBIE BHIbI HCTOUHHKOB 3HAHUH 110 IUCIUILIAHE

3.1.2|Ins noctrxkenuss YK-8.2 3HaTh: METO/IBI 3AIIUTHI M TIOPSIIOK JCHCTBHIA B YCIOBHUIX aBaAPHIHON CHUTYallnH;
OMOXMMHYECKUE IIUKJIBI MPEBPAICHHUS BEIIECTB Y MUKPOOPTaHU3MOB; (PH3UOJOTHUECKHUE aCIICKThI POCTA M Pa3BUTHS
MHKPOOPTaHH3MOB

3.1.3| s noctmxkenus ITK-2.1 3HATh: MPHHIIUIIBI KIIETOYHOH OpraHU3aIii, MEMOPAHHBIX ITPOIIECCOB U MOJIEKYJIIPHBIX
MEXaHN3MOB OMOJOTHYECKHX O0BEKTOB

3.14

3.2|Ymertn:

3.2.1|[Ins noctmxenuss YK-1.2 ymeTh: MONIb30BaThCs pa3HBIMU BHAMH CHCTEM ITOMCKA JaHHBIX

3.2.2|Ina noctikenust YK-8.3 yMeThb: oka3bpIBaTh IEPBYIO HOMOIIb B YCIOBHUAX aBapUHHBIX CUTYalUil

3.2.3| Mg noctikenus [TK-2.3 yMeTb: BBLAENATH U KYJIBTUBUPOBATH BBIJECICHHbIE U3 MUIIEBLIX IPOLYKTOB
MHUKPOOPTaHU3MbI

3.3|Baagern:

3.3.1|dns noctmxenus YK-1.2 BnaieTsb: METOAaMH MMOMCKA M YCBOCHHS 3HAHUN

3.3.2| g noctikenust YK-8.3 Bragers: MeTolaMu OKa3aHUsl IEPBOIl TOMOIIY IPY BOSHUKHOBEHUH aBapUHHBIX CUTYyaluil

3.3.3| s mocrikenus [1K-2.3 BnageTs: METOIaMU CENEKIIMOHHOM PadOThI U TeHETHIECKOTO KOHCTPYUPOBaHHS

MHUKPOOPTaHH3MOB
4. OFBEM JUCIIMIIVIMHBI (MO Y JISA)

O6wasn TpysoemMKocTb 23ET

Yacos o yueOHOMY Iu1any : 72 Buner kouTponst B cemecTpax:

B TOM YHUCIIE :

ayIUTOpHBIE 3aHATHA : 32 3a4eThl 6

camocTosiTenpHas padora : 39,8

KOHTaKkTHas pabora: 32,2

UKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOLYJIS)
Kon HaumeHnoBaHue pa3jieioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlntepatypa
| 3aHATHA [ Kvpc

© ®I'bOY BO «Henl 'V»



MUHOBPHAVYKU POCCHUUA
\)’ DenepanbHOE TOCyapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMa aucuuIuinHbl "TIpoMbIIITICHHAas MUKPOOHOJIOTHS M OMOTEXHOJIOTHS " 110 HAIIPABJICHUIO MOATOTOBKH

(cmermmanbHocT) 06.03.01 "Bronorusa" HanpasnenHocTH (npodumto) buonorus ®I'EOY BO «Henl'Y» cTp- 3
Pazgen 1. Buoxumuyeckue u GpU3N0JI0OrHYEcKHe CBOICTBA
MHKPOOPraHU3MOB

1.1 BBezieHHEe B OHOTEXHOJIOTHIO MUKPOOHBIX MIPOU3BOJICTB, UCTOPHUYECKHUIT OUepK 6 2
pa3BUTHI MUKpOOHOY OMOTEXHOJIOTHH B Halel crpane /JIex/ 212233

1.2 Cenekiusi MUKpPOOPTaHU3MOB — MPOAYIICHTOB MPAKTHYECKH Ba)KHBIX BEIECTB. 6 2
Hcnonb30BaHNue METOJIOB TeHETHYESCKON MH)KEHEPHH IS IOy ICHHUS
MIPAKTHIECKH BKHBIX IITAMMOB MUKPOOPraHU3MOB /JIex/

1.3 KynpTuBupoBaHue u XpaHeHHEe MHKPOOPTaHU3MOB. Buibl 0OMEHHBIX 6 1
MPOLIECCOB MUKPOOPTaHU3MOB H HX IPUMEHEHHUE B TIPOMBIIILICHHON
Mukpobuonoruu  /JIex/

14 Ucnonb3oBanue 6akrepnodaroB 1 UMMOOHIIM30BaHHBIX KIETOK 6 1
MHKPOOPTaHU3MOB B MUKPOOHOJIOTHUECKOW TIPOMBIIIUICHHOCTH. /JIek/

15 Turnbr 0OMeHa BEIIECTB Y MUKPOOPTaHU3MOB. OCHOBHBIE TPUHITHITBI PETYIISAIIHH 6 2
MeTaboM3Ma ¥ CKOPOCTH pOocTa MUKPO-opranu3moB /I1p/

1.6 ®usnoornuecKue CBoWcTBa MUKpoopranu3mos /T1p/ 6 2

1.7 KynbTHBHpOBaHUE U XpaHEHHE MUKPOOPTaHU3MOB. BUIbI 0OMEHHBIX 6
MPOIIECCOB MUKPOOPTAaHU3MOB H HX MTPUMEHEHHUE B TIPOMBIIILICHHOM
mukpobuonorun /TIp/

1.8 Hcnonb3oBanue 6akrepuodaroB 1 UMMOOHIM30BaHHBIX KIETOK 6 2
MHUKPOOPTAaHU3MOB B MUKPOOHOJIOTHIECKOH TpoMbInuieHHOCTH. /TTp/

1.9 Buoxummdeckne u GprU3NONIOrHUECKre CBOWCTBa MUKPOOPraHu3MoB /Cp/ 6 11,2

D132 33
Pazgen 2. ITosryueHue pa3HooOpa3HBIX MeTa00JIUTOB MUKPOOHBIX KJIETOK B
X0/1¢ MUKPOOHOJI0IrMYecKOro CHHTe3a

2.1 IMony4yeHne GHOTOTUYECKU AKTHBHBIX BEHIECTB U OTICILHBIX KOMIIOHCHTOB 6 2
MHUKPOOHBIX KJIETOK: aHTHOMOTHKH, BATAMHUHBI, AMUHOKHCIIOTHI, HYKJICOTHIBI,

(bepMeHTBI, TUIUIBL, oucaxapupl  /Jlex/

2.2 IMonyueHne 6MOIOrMYECKH aKTUBHBIX BELIECTB U OTJEIBHBIX KOMIIOHEHTOB 6 2
MHUKPOOHBIX KiieToK /TIp/

2.3 ITony4yeHue pa3HOOOPa3HBIX META00JIMTOB MUKPOOHBIX KJIETOK B XO/I€ 6 145
MUKpoOuooruyeckoro cunresa. /Cp/ D132 33
Pazgen 3. Metoabl HaKoMJIeHUs: MHKPOOHOI Macchl LI ee
HCMOJIb30BAaHUS B PA3JHYHBIX LEJIsIX

3.1 ITpou3BoCTBa, OCHOBAHHBIC HA MOJYYCHUH MUKPOOHOI GHOMACCHI. 6 2
IMonyuenue 6enxa /JIex/

3.2 ITpou3BoaCTBO BakLUKH, OaKTepHO(aroB U NpernapaTos Al HOPMAIU3ALUH 6 2
MHUKpOGIIOphI Opranu3Ma dyenaoseka /JIex/

3.3 Tony4yeHue a30TPUKCUPYIOMINX OaKTEPHATBbHBIX MIPETAPATOB U MPEIaPaToB 6 2
MHUKpPOOPTaHU3MOB TIPOTHB BPEAUTENEH CEbCKOXO3SIMCTBEHHBIX KYJIBTYP
pacrtenwii /JIex/

3.4 buoreorexnonorus meranios. [loBpexaeHrss MUKpOOPraHU3MaMu METAIUIOB U 6 2
crocoObI UX 3amuThl. /JIex/

35 ITpon3BoncTBa, OCHOBaHHBIE Ha MOJTYYSHUH MUKPOOHOH Onomaccsl /I1p/ 6 2

3.6 ITpou3BOACTBO BaKIMH U MPENapaToB Al HOPMaTH3aLUH MUKPO(IOpHI 6 2
opranmnsMa vesoBeka /IIp/

3.7 [Tonydenune npenapaToB MUKpOOPTaHU3MOB IIPOTHB BpeaUTEeit 6 1
CeNTbCKOXO3IHCTBEHHBIX KYIbTYp pactenuii /T1p/

3.8 BuoreorexHonorus merayuios /I1p/ 6 1

3.9 MeTo/pI HAKOMIIIEHHST MHKPOOHOH MacChl AJIsI €€ HCTIOIB30BAHMS B Pa3INUHbBIX 6 14,1
nensix /Cp/ 21092 33
Pa3nen 4. Unas koHTaKTHasi padoTa

41 WnpuBuayansHble KOHCYIbTAMH, TEKYIUil KoHTposb /UKP/ 6 0,2

6. ®OH/1 OIEHOYHBIX CPEJICTB
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MUHOBPHAVYKHU POCCHUUA
\” denepanbHOE TOCYJapCTBEHHOE OI0KETHOE 00pa30BaTebHOE
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMmMa aucuuIuivHbl "TIpoMBIIITICHHAS MUKPOOHOIOTHS U OMOTEXHOJIOT " TI0 HAIPABJICHUIO TTOJITOTOBKH

(cmenmanbroctr) 06.03.01 "Buonorus" HampasnenHoctH (poduio) buonorus ®PTBOY BO «Yenl'Vy» ctp. 6

6.1. IlepeyeHb BUI0B OLICHOYHBIX CPEACTB

Tect
Pedepar, nokian

6.2. TunoBbie KOHTPOJIbHBbIC 3aIaHUA U UHbIC MaTepHUaJIbl 1JIs TeKyl.lIeﬁ aTrecTaluu

[Ipumeps! TeCTOBBIX 3aJaHUI

1. K ¢akTopam, BIUSIOIIUM Ha cOalaHCUPOBAHHBIN POCT OaKTEepHid, OTHOCST:

a) JaBJICHHUE KHCIOPOa;

0) coaeprkaHUe HEOPTaHUYECKUX

HOHOB;

B) MapIlMabHOE JaBJICHHE IBYOKHCH YIIIEPO/Ia;

T') IPUPO/Ia UMEIOLINXCS B PE3E€PBE OPraHNYECKUX COeTHHEHHH.

20. OCHOBHBIMH CTPYKTYPHBIMHU 3JIEMEHTaMH KIICTOYHOM CTEHKH IPaMOTPHUIIATEIBHBIX OAKTEPHA SIBISIFOTCSI:
a) TeliXxOeBble KUCIIOTHI;

0) JIMIIOTIONIUCaXapHIbL;

B) IENTH/IOTIINKAH;

r) OenKu;

) TUTIAIEL.

21. OCHOBHBIMH CTPYKTYPHBIMHU 3JIEMEHTAMH KJICTOYHOM CTEHKH TPAMITONIOKUTEIBHBIX OaKTePHil SBISIOTCS:
a) TeiX0eBble KUCIIOTHI;

0) JTUIOIOJIMCaXapHUIbI;

B) OeJku;

T) JUITHIBI,

) IeNTUAOTIINKAH.

23. JIns K1eTOYHOH CTEHKH IPaMOTPULATEIBHBIX OaKTepHi XapaKTepHO:

a) HaJTMaue OJTHO-, IBYXCIIOMHOTO MYPEHHOBOTO MEIITKa;

0) HaJIMYUe TEUXOEBBIX KHUCJIOT;

B) HAJIMYHME ME30IHaMHUHOIIMMEITMHOBON KHCIIOTEL;

I') HAJIMYHUE MHOTOCJIOHOTO MyPEeHHOBOT'O MEIIIKA.

24. O6s3aTeIbHBIMUA BHEITHUMHU CTPYKTYPaMHU OaKTEPUATLHON KIICTKH SBIISIOTCS:
a) XKT'YTHKUY,

0) karncya;

B) KJICTOYHAsI CTCHKA;

T) TV,

1) HUTOIUIa3MaTH4YecKas MeMOpaHa.

31. HocurensiMu reHeTnaeckoit nHopManun y OakTepHil sBISIOTCS:

a) monexyasl JJHK;

6) mosekynsl PHK;

B) IUTa3MHUIBI,

T') TPAHCIIO30HEI.

33. I1na3MuIbl BEIIONHSIOT ClIeyIomue QyHKIHN:

a) peryJsToOpHYyIo;

0) KoaupyoIwyI0;

B) CHHXPOHH3UPYIOLIYIO;

T') TPAHCKPHUITIHOHHYIO.

34. PekomOuHaIMel Ha3bIBAIOT:

a) u3MeHeHus B nepBruHoOi ctpykrype JJHK, KOoTOpBIe BRIpaXKaroTCs B HACIEICTBEHHO 3aKPEIUICHHOM H3MEHEHUH HIIH yTpaTe
KaKoro-1100 NMpU3HaKa;

©0) mporiecc BOCCTaHOBJICHHSI HACIIEICTBEHHOTO MaTepHaa;

B) MpoLECC Nepeiaul TeHETUYECKOTO MaTepHrala JOHOPa PELUIIMEHTHOH KIIETKe.
29. JIna Hykineounsa GaKTepHabHOM KIETKH XapaKTepHO:

a) OTCYTCTBHE MEMOpPaHbI;

0) HaTMYMe XPOMOCOM;

B) J€JICHHE MUTO30M;

T) OTCYTCTBUE THCTOHOB.

TeMsl pedepaToB U TOKIAI0B
1. JleficTBHE HAa MUKPOOPTaHU3MBI (PU3NUECKHX (PAKTOPOB BHELIHEH Cpe/bl: TEMIEPaTyphl, BIaXKHOCTH, OCMOTHYECKOTO JaBIeHHS,
HOHU3UPYIOIIUX U3Ty4YEHHH.
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2. MeTtonbl KyJbTHBUPOBAHUS MUKPOOPTaHU3MOB.

3. Merob! cTepuIM3alui MaTepHaIoB U IUTATENIbHBIX CPE.

4. MeTtonbl KyJIbTHBUPOBAHHS MUKPOOPTaHU3MOB.

5. XpaHeHrue MUKPOOPTaHU3MOB (IIEPHOINUECKUE MTEPECEBHl, XpaHEHHE ITPH HU3KUX TeMIIepaTypax, THOGHIN3alys, BEICYIINBAaHHUE,
XpaHEHHE 110l MUHEPAIbHBIM MacjoM).

6. [IpoMBbIlIEHHBIE IITAMMBI MUKPOOPTaHU3MOB. VICII0JIb30BaHNE TeHETUYECKOI MH)KEHEPH U IJ1S1 [TOJTYYEHUS TPAKTUYECKHU MOJIE3HBIX
LITaMMOB.

7. CnupToBO€E OpOXKEHHE, XMMHU3M, SHEPreTHKa Mpoliecca, NIMKOJIU3 — KaK OCHOBHOM MYyTh KaTa0oIM3Ma TIIF0KO3bI.

8. IlepBuuHbIi 1 BTOpUYHBII MeTabo3M. [IepBUYHBIC 1 BTOPHYHBIC META0OIUTHI.

9. IlpomMblnuIeHHOE TPOU3BOJICTBO aneToHa U OyTraHomna. Pabotsl B.H. IllanomHukoBa o 1Byx¢a3HOCTH alleTOHO-0yTHIIOBOTO
Opoxenus. XapakTepucTrka $a3. 3HaueHHe yuaeHHs! B OpraHU3aIMi MUKPOOHOIOTHIECKOT0 IPOM3BOACTBA. MeTO b OTydeHHS
HAKOIIUTENIbHBIX ¥ YUCTBIX KYJIBTYP.

10. Cucremaruka qpoxoKei, >)KU3HEHHBIN ITUKIT, KIETOYHBINA ITHUKIL.

11. Mono4yHokucioe OpoxKEeHUE, XUMU3M I'OMO- U TeTepo()EepPMEHTATUBHOI'O MOJIOYHOKHUCIIOTO OPOKEHHS.

12. TIponroHOBOKHCIOE OpOKEHHE, XapaKTEpPUCTHKA Mpollecca, BO30yIUTENeH, HCIIOIb30BaHUE B IPOU3BOJICTBE ChIpa, IPyrUe
00J1aCTH TPUMEHEHUSI.

13. TexHOJIOTMYECKHE OCHOBBI MOJYYCHHUS MPOAYKTOB MUKPOOHOTO CHHTE3a.

14. TIpombllIIEeHHOE TIPOU3BOACTBO aneToHa u Oyranona. Padotsl B.H. [llanomHikoBa o AByX(ha3HOCTH alleTOHO-0yTHIIOBOTO
Opoxenus. XapakTepucTrka (as. 3HaueHne yueHHs B OpraHu3allid MUKPOOHOIOTHIECKOTO IIPOM3BOICTBA.

15. ®depmenTHas NPOMBINLIEHHOCTh. OCOOEHHOCTH ()EPMEHTOB MUKPOOPraHU3MOB. BHYTpH- U BHEKJIeTOUHbIE )epMEHTHI. BiusHue
YCIIOBUH KYJIbTHBHPOBAaHUS Ha (hepMEHTOTeHe3 (BIaXXHOCTh TeMIleparypa, pH, IpogomKUTeNbHOCTD POCTa, 00ECTIeYeHHOCTh
OCHOBHBIMH 3JIEMEHTAMH).

16. TlpumeHeHne GpepMEeHTOB MUKPOOPTaHU3MOB B MHUILEBON M TEKCTHIBHOM MPOMBIIIICHHOCTH, B CEJIbCKOM XO3SIHCTBE, MEIUIIMHE,
IIPU TIPOBEJICHUN XUMHYECKHX aHAJIM30B U B OPraHUYECKOM CHHTE3E.

17. Tlonstue 00 aHTUOMOTHKAX, UX OUOJOTHYECKast PoJib. BaskHele mpoIylieHThl aHTHOHOTHKOB.

18. XapakTepucTHKa OCHOBHBIX TPYII aHTHOHOTHKOB.

19. TIpomBIIIIIEHHOE TIOTyYeHHE aHTUOMOTHUKOB.

20. Bronoruueckas pojb BUTAMUHOB, aKTHBHBIE TIPOTYLIEHTHI. Perynsius myreit GHocuHTE3a.

21. Azotduxkcupyromue 6aKTepuH, pacIpoCTpaHEHHE M B3aUMOJICHCTBUE C IPYTUMH MUKPOOPTaHHU3MaMHU B IIPUPO/IE.

22. Vcnonb3oBaHKe 0auLI U a30T(UKCATOPOB B MPOM3BOJICTBE OaKTEPUANILHBIX MPENapaToB.

23. INonyyeHne aMUHOKHUCIIOT ITyTEM MUKPOOHOIIOTHYECKOTO CHHTE3a.

24. Bo3MO>XHOCTH ITPOMBIIIUIEHHOTO MOJY4€HHUs JIMITUIO0B C IOMOIIbI0 MUKPOOPTaHU3MOB.

25. IIpoMBIIIIIEHHOE TIOJTyYeHUEe MHKPOOHBIX MOJIUCAXapPHIOB.

26. MukpoOHbIe TpaHchopMalMi OPraHUYECKUX COCTMHCHUIA.

27. lony4yeHue a30THUKCUPYIOMNX OaKTePHAIBHBIX TPENapaToB.

28. IIpenaparsl MUKpPOOPTaHU3MOB ITPOTHUB KUBOTHBIX — BPEUTEIEH PACTEHHUM.

29. INonyyenue ra3000pa3HOro U >KUIKOTO TOIUINBA C IOMOIIBI0 MUKPOOPTaHU3MOB.

30. buoreoTeXHOIOTHS METAIIJIOB.

6.3. TunoBbIe KOHTPOJIbLHbIE BONPOCHI U 3aJaHUS /15 IIPOMEKYTOYHOI aTTecTaluu

Bompocs! k 3auery

. 3aaun TeXHUYEeCKOH MUKpoOuonoruy. [IpoMbIIeHHbIEe IITaMMBI, CBEPXIPOIYLICHTHIL.

. OCHOBBI MHKPOOHOJIOTHYECKHUX TIPOU3BOICTB: CHIPbE, CPEbl, (PePMEHTATOPEIL, STAITBI IIPOU3BOICTBA.
. Texnonoruueckue MpueMsl peryasiuid MUKPOOHBIX CHHTE30B.

. [Ipon3BOJCTBO MOJIOYHOW KHCIIOTHI.

IMonyuyenue nekcTpanoB. [IpuMeHeHne JEKCTPAHOB B MHUIIEBOH NPOMBIIUIEHHOCTH U MEIULIMHE

. AByx(azHocTh nporeccoB OpokeHust. ALleTOHOOYTHIIOBOE OpOXKEHHE.

. [Nony4yenue ykcyca. OcoGeHHOCTH BO30OyRUTENEH.

. [Tory4yeHue IMMOHHON M H30JIMMOHHON KHCJIOT, IPAKTHYECKOE MCIIOIb30BaHue. XapaKTepPUCTHKA IIPOIIECCOB U BO30YIUTEINEH.
. Utakonosas kucnora. Ee xapakrepucTuka, IpOAYyLEHThl, TUTaTEIbHbIE CPE/IbL.

. [mokonoBas kuciora. [Ipon3BoACTBO, YCIOBUS (DepMEHTALMH, bIISIICHUE TPOIYKTA.

. [Ipon3BozcTBa, OCHOBaHHbIE HA IOJIydeHUH MUKPOOHOH 6romaccel. [Tomydenue Oenka.

. [Ipon3BOACTBO BaKLIWH U MPENAPaTOB, HOPMAIU3YIOMINX MUKPO(IOPY YeTOBeKa.

. [IpousBozacTBO hepmeHTOB, uX Kiaccupukamus. Mcrnonb3oBaHue B MPaKTUKE.

. Buramunbl. TexHONOTHYECKAsE CXeMa MMPOU3BOJICTBA, BO30yauTelnu. [IpuMeHeHue.

. AaTHOHOTHKH. OCHOBHBIE 3TaIlbl TIPOU3BOICTBA, 0COOCHHOCTH TIPOJTYLICHTOB.

IIpoMBIIIIEHHOE MOTy4eHNEe aHTUOMOTHKOB.

INonyyeHne aMHHOKHUCIIOT TyTeM MUKPOOHOJIOTHYECKOTO CHHTE3A.

B03MOXXHOCTH MPOMBIIIICHHOTO MOTYYSHHUS! JIUMTUIOB C TOMOIIBI0 MUKPOOPTaHH3MOB.

R EYEEE

Pt k= \O
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19. TIpoMbIILIEHHOE MONYyYeHHEe MAKPOOHBIX MOIHCAXaPHIOB.

20. MukpoOHbIe TpaHcHOpMAIIUK OPTAHUIECKUX COCTHHCHHIA.

21. Tlomy4enue a30TGUKCHPYIOMUX OAKTEPUATHHBIX TPENapaToB.

22. IlpemapaTbl MEKpOOPTaHU3MOB IPOTHB KUBOTHBIX — BPEIUTENCH paCTECHHH.

23. Tlomy4eHue ra3000pa3HOTO U KUIKOTO TOIUIUBA C MOMOIIBI0 MHKPOOPTAHU3MOB.
24. BHOTeoTeXHOJIOTHS METAJIIOB.

6.4. Kputepuu oneHuBaHus

TecT - clcTeMa CTaHAaPTU3UPOBAHHBIX 33/IaHUH, TIO3BOJISIONIAs ABTOMATU3UPOBATh MPOILEAYPY U3MEPEHHS YPOBHS 3HAHUN M YMECHUM
oOyuatomerocsi. OeHKa 3a TECT BBICTABISICTCS. B COOTBETCTBHHU C HAKOTIJIEHHBIMU ITPOIIEHTAMH:

«oTimyHo» — 81-100%;

«xoporioy — 61-80%;

«yIoBIETBOpHUTENBbHO» — 41-60%;

«HeynoBneTBoputensHo» — 0-40%.

Pedepat — mpoyKT caMoCTOATEIbHON paOOTHI CTYICHTA, TPEICTABIISIONINA COO0H KpaTKOe U3JI0KEHHE B TUCBMEHHOM BHIC
HOJTy4EHHBIX PE3YJIbTaTOB TEOPETUUCSCKOrO aHAIN3a OIPEICICHHOI HayqHOH (Y4eOHO-HCCIIeI0BaTENBCKON) TEMBI, TAC aBTOP
PacKphIBaeT CYTh UCCIEAYeMON POOIEMBI, IPUBOAUT PA3IMIHbIE TOUKU 3PEHUS, a TaKKe COOCTBEHHBIE B3IIISIBI HA HEe.

B cTpykTypy pedepara TOIDKHBI BXOAUTE CIIEAYIOIINE pa3/eibl:

THUTYIIGHBIN JIVICT;

OTJIaBJICHUE, B KOTOPOM IIOCIICIOBATEIBHO H3JIaraloTCsl Ha3BaHHs ITYHKTOB pedepaTa, yKa3bIBalOTCs CTPaHHUIBI, C KOTOPBIX HAUMHACTCS
Ka)XJIbIil TyHKT;

BBeJICHHE, B KOTOPOM (OPMYITUPYETCs CYTh HCCIeTyeMOi poOIeMbl, 000CHOBBIBAETCS BEIOOP TEMBI, YKAa3bIBAIOTCS €€ aKTyalbHOCTD,
LeTb U 3a1a4H;

OCHOBHasI 9acTh, COJIEPIKAIIasl pa3/Ielibl J0Ka3aTeIbHO PACKPHIBAIOIIIE IIPOOIEMY;

3aKJIIOUCHHE BKIIFOYACT IT0JIBEACHHBIC UTOTH WM 000OIICHHBIH BBIBOJ 110 TEME;

CIHCOK JINTE€PATYPHL.

TpeGoBanust k oopMIICHHIO pedepara.

O6beM pedepara 10 15 neyaTHBIX CTPAHUIL, BCE MPUIOKEHHUS K paboTe HE BXOJAT B €€ 00beM.

Pedepat nomkeH ObITh BBIIOIHEH IPaMOTHO, C COOJIIOJICHUEM KYJIBTYPbI H3JI0KEHHUS.

O0s13aTeIBHO JTOJDKHBI HMETBCSI CCBUTKH Ha UCTIONB3YEMYIO JINTEPaTypy.

JlomxHa OBITH COOMIOEHA NTOCIEA0BATEILHOCT HAIMCaHUsI O1OIorpaduueckoro anmapara.

Kputepnu onenku pedepara

Ne ni/m [oka3zarenu

bamn

IMpaBrbHOCTE OOPMIIEHHS (CTPYKTYpA, CCBUIKH, IINTATHI, TAOMUIB 1 T.4.) 1/0
CooTBeTcTBHE COJepKaHus 3asaBlIeHHOM Teme 1/0

Hayurocts pedeparuBHOTo nccnenosanus  1/0

KoppekTHOe H3110KEeHIE OCHOBHBIX HayuHbIX uaed 1/0

JIoTHYHOCTH U MOCNEJOBATENBHOCTD B M3I0KCHNH MaTeprana 1/0
CrnocoOHOCTH K aHanu3y, 0000LEHUIO U TOJIHOTA 0030pa Matepuana  1/0
OO00CHOBaHHOCTH BEIBOAOB 1/0

CrnocoOHOCTB K paboTe ¢ IUTepaTypHbIMU HCTOUHUKAMU, HHTEPHET-PECYPCaMH, CIIPABOYHON U SHIMKIIONEANIECKON
JIUTEepaTypon 1/0

9 O0BbeM nccaeoBaHHON TUTEPaTyphl U APYTUX UCTOUYHUKOB HHpopMmanuu 1/0

OO DNk W

B cooTBeTcTBHE ¢ CyMMOI1 6aJI0B BBICTaBISETCS OLICHKA «3aUTEHO)» COTVIACHO CIEAYIOIIEeH cXeme:
- «3aUTEHO» — CyMMa 0aJuIoB OOJIbILIE MM PABHO 5;
- «HE 3a4TEHO» — CyMMa 0aJJIoB MEHbLIE 5.
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Jlokian - mpoyKT caMOCTOSATENbHOM paboThl CTY/IEHTa, IPEACTABISIONINN c000i My0JIMYHOE BBICTYIUICHHUE I10 MPEICTABICHUIO
MIOJTYYeHHBIX PE3yIbTaTOB PELICHHs ONpeIeIeHHON yueOHO-IPaKTHUECKOH, YIeOHO-HCCIIeI0BATENBCKON HITH HAYYHOH TEMBI.

Kpurepuu oieHKH JOKIIa/10B

[Tokazarens [Tapametpsl Bannet
KauectBo nokmnana - COOTBETCTBYET TEME, JIOTUYHO BHICTPOCH 5

- COOTBETCTBYET T€M€, HE JIOTHIHO BBICTPOECH; 4

- YaCTUYHO COOTBETCTBYET TEME 3

- HE COOTBETCTBYET TEMeE 2

JleMOHCTpalMOHHbBIN

MaTtepuan - IPE/ICTaBJICH, TOUYHBIN, TIPOAEMOHCTPUPOBAH 5

- IPeJICTaBJICH, HETOYHBIH, TPOJIEMOHCTPHUPOBAH 4

- IPEe/ICTaBJICH, HE TOYHBIH, HE IPOAEMOHCTPUPOBAH 3

- HE MPEJICTABIICH WJIM HE COOTBETCTBYET CYyTH MaTepuala 2

BriBOIBI - YeTKHE, COOTBETCTBYIOT MaTepUaIy 5
- HEe YeTKHE, COOTBETCTBYIOT MaTepHaIy 4

- HE COOTBETCTBYIOT MaTepUay 3

- HeT 2

OTBETHI HAa BONPOCHI - TOYHbIE, 000CHOBAaHHbBIE 5
- TOYHbIE, HE 00OOCHOBAHHBIC 4

- HETOYHBIE 3

- HET 2

OreHka 3a TOKJIa]] BEICTaBISIETCSI B COOTBETCTBUH C HAKOIUICHHBIMH OaJlTaMHu:
«oTnnyHOoy — 18-20 Ganos;

«xopomioy» — 15-17 6amnos,

«yIIOBIETBOPUTEIHbHO» — 12-14 Gaios;

«HEYHOBIIETBOPHUTEIBHO» — 8-11 Oamos.

Kpurepun ouenuBanus 3adgera

«3a4TeHOY - CTYAEHT IIyOOKO U MOJHO BIAIEET CoAepkKaHueM yaeOHOTo MaTepHana U MOHATHHHBIM alliapaToM; yMeeT CBSI3bIBaTh
TEOPHIO C PAKTHUKOM, MILTIOCTPUPOBATH NIPUMEPaMH, (pakTamMu, JaHHBIMHM HAYYHBIX MCCIIEOBAHHIA; OCYIIECTBIISIET MEKIIPEAMETHBIC
cBs3H. JlemaeT BBIBOABL; IOTHYHO, YETKO. SICHO M KPaTKO M3JIaraeT OTBETHI Ha IIOCTABIICHHBIE BOIPOCHL; yMeeT 000CHOBEIBATH CBOU
CYXXJECHUS U PO(ECCHOHAIBLHO-THYHOCTHYIO IIO3UIIHIO TI0 U3araeMoMy Bonpocy. OTBET HOCUT CaMOCTOSITENbHbIH XapakTep.
VuuTeIBaeTCs yuacTHe B JUCKYCCUSX Ha MIPAKTHYECKUX U CEMUHAPCKUX 3aHATHAX, YPOBEHb HAIMCAHUS TECTOBBIX 3aJaHUil U 3alKuTa
JIOKJIafIOB.

«He 3a4TeHO» - CTyJEHT UMEET Pa3pO3HEHHBIE, OECCUCTEMHBIE 3HAHUS: HE yMEET BBIICIATH T1aBHOE U BTOPOCTEIIEHHOE; IOILyCKaeT
OLIMOKY B ONPEeNIeHUN OHATHH, GOpMYIUPOBKE TEOPETHUECKUX MOJI0XKEHUN; OECIIOPSI0UHO U HEYBEPEHHO U3J1araeT MaTepuai; He
yMeeT IPUMEHSATh 3HaHUS 11 000CHOBAHMUS 1 OOBACHCHUS (DAKTOB, HE YCTAHABIIMBACT MEXKIIPEIMETHBIC CBA3H. Y UHTHIBACTCS YIACTHE
B JUCKYCCHUAX Ha NPAKTUICCKUX U CECMUHAPCKUX 3aHATUAX, YPOBCHb HallUCAaHUS TCCTOBBIX SaHBHHﬁ.

JInst TOIydeHus OI[EHKH «3auTeH0» TpeOyeTcs BHITIOHEHHE BCEX KOHTPOIBHBIX 3aIaHMIl U MOTyIeHHH B cyMMe 0allioB (3a TECTEL,
pedepar u noxnaxn) 6onee 19.

7. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnyemas 1utepaTtypa

7.2. IlepeyeHb pecypcoB HHGOPMALIMOHHO-TeJIeKOMMYHHKAaMOHHO¥ ceTn "UHTepHeT"

D1 |Hayunast Onbnmoreka YenssOMHCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETa [ DNEKTPpOHHBIH pecypc] : [caiit] / Uensd. roc. yH-T. —
Yemstbunck, [2001-]. — Pexxum nocryma: http://www.lib.csu.ru/

32 |eLIBRARY.RU [DnekTpoHHbIil pecypc] : HayuHas 3JIeKTpOHHAas OMOJIMOTeKa [HAYYHOM MEPUOIMKH Ha PYCCKOM SI3bIKE |. —
Mocksa, [1999-]. - HocTym K moiHBIM TeKcTaMm mociie perucrpanun u3 cetr Yenl'V. — URL: http://elibrary.ru/defaultx.asp
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93  |Acconmanys CrenyuanucToB U OpraHu3aluii 1adopaTopHoi ciyk0b1 «Penepariyst 1a00paTOpHON MEIULIUHBD) [ DJIEKTPOHHBIH
pecypc]: [caiit] — URL: http://fedlab.ru/

7.3 IlepeyeHb HHGPOPMALMOHHBIX T€XHOJIOTHIi

7.3.1 IIporpaMmmHoOe oGecnieyeHue

LMS Moodle

7.3.2 TIpodeccuonanbHbIe 6a3bI JAHHBIX 1 HH(POPMAITHOHHO-CIIPABOYHbBIE CHCTEMBI

HanwnonansHas snekTponnas 6ubimorexka (HOB) (https://rusneb.ru/) HarmonansHas snekrponnas 6unoarorexa (HOB) :
00beIMHEHHBIN 3JIEKTPOHHBIN KaTanor (OHI0B poccHiickux 6ubmmorek : caiit. — URL: http://u26.pd. — Pexxum nocryma: u3
YUTANBHBIX 3a710B OuOmoTeku Yenl'V. — TekcT : 3eKTPOHHBIN.

Ipesnnentckas 6ubnnorexa (https://www.prlib.ru/) Ipesunentckas GubIMOTEK : 2NEKTPOHHAs HALMOHANbHAS ONOIMOTEKA : CailT /
®I'BY Tlpesunénrckas 6ubnmoréka nmern b. H. Enprnna. — Cankrlletep6ypr, 2009 — . — URL: https://www.prlib.ru/. — TekcT :
JJIEKTPOHHBIM.

Web of Science (https://apps.webofknowledge.com) WebofScience : mynpruaucimmmaapraas pedepaTuBHas 6a3a JaHHBIX /
kommanusi ThomsonReuters. — PexxuM mocTyma: uist 3apeructpup. moiab3osareneit Yenl Y. — TeKCT : 31eKTPOHHBIH.
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8. MATEPUAJIbHO-TEXHUYECKOE OBECIHIEYEHME JUCHUIIJIMHBI (MOAY JI51)

Jlns peanuzanuu AUCUUILTUHBI HCIOIB3YIOTCS YUeOHBIE ayAUTOPUH ISl IIPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHIH
CEeMHMHApPCKOTO TUIIA, TPYIIIOBBIX U MHIUBHUYaIbHBIX KOHCYIbTAIMH, TEKYIEr0 KOHTPOJIS U MIPOMEKYTOYHOM aTTeCTaIlH, a TaKKe
MTOMEIICHHUS JUIsl CAMOCTOSITEIbHOW PabOTHI.

Jlex1uu ¥ MpaKkTUYECKUE 3aHATHS MPOBOIATCS B AyJAUTOPHH, pacCuuTaHHOH Ha 40 1 OoJiee CTYICHTOB. YueOHbIC ayIUTOPHH
YKOMILIEKTOBaHbI CIEIHATU3UPOBAHHON MeOEbi0 M TEXHUYECKUMU CPeJCTBAMU O0YUeHUS: JOCKA, IIapThl, MyJIbTUMEIUIHOE
obopynoBanue. s MpOBEACHHS 3aHATHI JIEKIMOHHOTO THIIA MTPEAJIaraloTcst HaOOPHI AEMOHCTPALIMOHHOTO 000PYIOBaHHS 1
y4eOHO-HaIJIAHBIX OCOOUil B BUJIE Cllaii-IIpe3eHTaluit:

1.BBeneHne B OHOTEXHOIOTHI0 MUKPOOHBIX MIPOM3BOICTB, HCTOPHUYECKHUIT OUEPK Pa3BUTHS MUKPOOHOH OMOTEXHOJIOTUH B HAIlICH
CTpaHe.

2. CGHGKHI/UI MHUKPOOPTraHU3MOB — INPOAYLCHTOB IMPAKTUYCCKN Ba’KHBIX BECIICCTB. Hcnonb3oBaHre METOIOB T€HETUUECKOH HWHXCHCPUU
JUI IOJTYYCHUS MPAKTUYCCKN BaXKHBIX IITAMMOB MUKPOOPTaHU3MOB.

3. KynpTrBUpOBaHME U XpaHEHUE MUKPOOPTaHU3MOB. Bribl 00MEHHBIX IIPOLIECCOB MUKPOOPTaHU3MOB U UX IPUMEHEHHE B
HPOMBIITIEHHONH MHKPOOHOIOTHH.

4. lcnomp3oBaHue GaKTepI/IO(baFOB 1 UMMOOHIIM30BaHHBIX KIETOK MUKPOOPTAaHU3MOB B MI/IKpO6HOHOFI/I‘IeCKOI>‘I HPOMBIINIJICHHOCTH.

5. TonyueHune OMOIOTHYECKH aKTUBHBIX BEIIECTB U OTICIbHBIX KOMIIOHEHTOB MUKPOOHBIX KJIETOK: aHTHOMOTHKH, BATAMUHBI,
aMHHOKHUCIIOTHI, HYKJICOTH/IbI, (ePMEHTBI, TUIUIBI, MOTHCAXAPHIBL.

6. IIpou3BoacTBa, OCHOBAaHHBIE HA NOTY4YE€HUH MUKPOOHOM OuoMacchl. ITomydeHue Gernka.

7.I1pon3BOACTBO BakUIUH, OakTeproharos M MpenapaTos U HOPMaIH3allid MUKPO(IOPEl OpraHn3Ma JenoBeka.

8. [omy4erne a30THUKCHPYIONIUX OAKTEPHANBHBIX MPETapaToB U MPErapaToB MUKPOOPTAHI3MOB IIPOTHB BpeaUTENCH
CeJIbCKOXO3SIMCTBEHHBIX KYIbTYp PACTEHUM

9. Buoreotexnosorus MetanoB. ITIoBpexaeHHs MUKPOOPTaHU3MaMHU METAIJIOB U CIIOCOOBI UX 3AILUTHL

[TomenieHust Uit CAMOCTOSITENBHOM PabOThl 00YYAIOIIMXCS OCHAIICHBI KOMITBFOTEPHOIM TEXHUKOM C MOJIKIFOUYEHHEM K CETH
"NuteprHer" U obecrieyeHneM JI0CTyIa B IEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

9. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCS IO OCBOEHHIO JUCHUIIJIMHBI (MO1Y JIsS)

YcneniHoe nzyueHue Kypca TpeOyeT OT CTyICHTa NOCEIIeHHS JICKLUH, MPAKTUUECKUX 3aHATUH, BBITIOJIHEHHUS BCEX YUeOHBIX 3aJaHuit
MperoiaBaTelis, 03HAKOMIICHHs ¢ 0a30BbIMU YUeOHHKaMH, OCHOBHOW M TOTIOJHUTEIBHOM JIUTEPaTypO.

JIeK1Mi OCBEIIAIOT CTYACHTaM HanboJIee CII0KHBIE BOMPOCHI, CIIOCOOCTBYIOT (POPMHUPOBAHHUIO Y CTYACHTOB HABBIKOB PAOOTHI C
HAY4YHO JHTEepaTypoil. 3amuch JEKIUH IPOBOAMUTCS B BUAE (DUKCUPOBAHHS OCHOBHBIX MOJOKEHUH, TEPMUHOB, TIOHSTHIA.
HpaKTI/I‘ICCKI/IC 3aHATHA JAIOT BO3BMOKXHOCTD CTYACHTaM IIPOBEPUTH T‘J'[y6I/IHy YCBOCHUSA y'{e6Horo Marepuajia, HallpaBJICHBI HA
COBEPIICHCTBOBAHUE MHIUBHIYAILHBIX HABHIKOB, YMEHHE pabOTaTh B KOJUICKTHBE.

CamocrostenbHas padota cryneHToB (CPC) siBiseTcst OJHUM U3 OCHOBHBIX pa3ziesioB oOyueHus. [Ipu 3ToM cTyneHT 00si3aH paboTath ¢
HAayYHO-METOANYECKOI JIUTepaTypoil, H3ydarh HaydHO-IIpaBoBbIie akThl. CPC npenHa3HaueHa He TOJIBKO JUIs OBJIAJICHHS
JICIIUIUTMHOM, HO U UI ()OPMHUPOBAHUS HABBIKOB CAMOCTOSTENBHON PaboThl BOOOIIE, B y1eOHON, HAydHOH,
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poheCCHOHANBHON AEATEILHOCTH, CIIOCOOHOCTH MPUHUMATD Ha ce0s OTBETCTBEHHOCTbh, CAMOCTOSITEIEHO PELIUTh IIpodiemy,
HaXOJUTh KOHCTPYKTUBHBIE PELICHNUS, BBIXOJ U3 KPU3UCHOH cuTyaruu. [locTosiHHAs aKTHBHOCTD Ha 3aHATUAX — 3aJI0T YCIICIIHOM
paboThI U MOJIOKUTEIHHOM OLIEHKH.

B cnyvae mpumeHeHus mpu 00y4eHUH AUCIUIUTHHBL DJIEKTPOHHOTO 00YUYEHUs, TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT U
oOuieHue 00yJaromuxcs ¥ NperojaBaTesis OCYIIECTBISETCS B peXXKUME peabHOTO BpeMeHH (OHJIalH-JIeKIH (BeOUHApPHI), YaThl,
BUJICO-KOH(EPEHIMH U JIP.) WIK OTIIOKEHHOIO BpeMEHH (CucTeMa JucTaHiimonHoro ooyuerus Moodle, MSOffice365, dhopymsr,
3JIEKTPOHHAS [TOYTA U JIp.).

Bonburyro yacte BpeMeHH 00y4aronuecs CaMOCTOSITENbHO paboTaloT ¢ ydeOHO-MeToIn4ecKuMH MaTepraiamMu. CTyIeHThl UMEIOT
BO3MOKHOCTH KOHCYJIBTUPOBATHCS C IPEToIaBaTelieM 110 BCEM BOIIPOCaM, BOSHHKAIOIIUM B XOJI€ CAMOCTOSTEIbHON padoThI
MIOCPEJICTBOM 3JIEKTPOHHOI ITOYTHI, COLUANBHBIX CETEH U T.II.

Joctyn obyyaronierocst K y4eOHBIM pecypcaM B peKUME OTIOKEHHOTO BPEMEHH, CAMOCTOSTEIEHOM PadOTHI OCYIIECTBISIETCS Yepes
ceTb VIHTEpHET B y100HOM JIJIsl HETrO MECTe, BPEMEHHU U TeMIIe

[Tpu 0Oy4eHun UL ¢ OrpaHUIEHHBIMU BO3MOKHOCTSIMH 30POBbS DJIEKTPOHHOE 00yUEeHHUE, TUCTAaHIIMOHHBIE 00pa30BaTebHbIC
TEXHOJIOTHH MPEAYCMaTPUBAIOT BO3MOXKHOCTh NpHEMa-Tepeadyi HHHOPMALMH B JOCTYITHBIX JJIs1 HUX (hopMax.

Peanuzanyst AMCUUIUTIHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00yJYeH s, TICTaHIIMOHHBIX 00pa30BaTelbHBIX TeXHOIOTHI (nanee — D0,
JOT) ocymecTBisieTcs Ha OCHOBaHUU «I10J10’KEeHHS O peat3ali OCHOBHBIX U JIOTIOIHUTEIbHBIX 00pa30BaTEIbHBIX IPOrPaMM C
MIPUMEHEHUEM JIEKTPOHHOTO 00y9IeHHS 1 AUCTaHIIMOHHBIX 00Pa30BaTENBHBIX TEXHOJIOTHH B (helepaTbHOM TOCyJapCTBEHHOM
Or0/KETHOM 00Pa30BaTEIbHOM YUPEXKICHUU BBICIIEro 00pa3oBanus «YenssOMHCKUI rocyIapcTBeHHBIN YHUBEpCUTET», «[lonoxenus
0 TIOPSIKE 3aUeTa 00YJarOUIMMHUCS 10 OCHOBHBIM MPodeccroHABHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
®OI'BOY BO «Yenl'V» pe3ynbTaToB OCBOSHHS B OpraHU3aIUsIX, OCYIIECTRIIIOIINX 00pa30BaTeIbHYIO ACITECIbHOCTD, YICOHBIX
MPEIMETOB, KYPCOB, TUCIUIUINH (MOAYJeH), TPaKTUK, JOIOJIHHTENBHBIX 00pa30BaTeIbHBIX IPOTrPaMMy TIOCPEICTBOM JIEKTPOHHO
nHpopManroHHo-o0pa3oBarensHol cpenbl PTBOY BO «Uenl Yy». B uckimtounrensHbIx ciaydasx (popc-Maxop | T.I1.) IpH
peanu3zanuu 00pa3oBaresibHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MOryT NpuMeHSTh KOMIIOHEHTBI, HE BXOJSIIHE B TIEPCUCHb
AJIEKTPOHHOM HHPOPMAITMOHHO- 00pa30BaTEILHON CPEIIbL.

10. CHIEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbsI

OcBoeHUE TUCHUILIMHBI HHBAJHIAMH U JMIAMHU C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI OCYIIECTBISETCS C HCIIOJB30BaHIEM
CHELHATbHBIX TEXHUYECKUX CPEICTB M HMHGOPMALMOHHBIX TEXHOJOTHUH, MpenocTaBiseMbIX PecypCHBIM y4eOHO-METOANYECKUM
LEHTPOM 10 OOYYEeHHI0O WHBAIWAOB W JIMI C OTPAaHUYECHHBIMH BO3MOXKHOCTSAMH 370poBbs Uenl'Y mo 3ampocy oOydaromierocs
(MOOMIIbHBIE CHIELMAIbHbIE TEXHUYECKHE CPEACTBA [UIS JIUI C HApYIICHUSMM 3PEHUs M C HApYLICHUEM CllyXa, acCUCTUBHBIE
HH()OPMAIOHHBIE TEXHOJIOTHH).

IMpu HeoOxomuMocTH Ui OOYYAIOIIMXCS C HAapyIICHUAMH 3pEHHS Ha padodyuMxX MecTax ISl MPOBEICHUS IMPAKTHYECKUX WU
abOpaTOPHBIX 3aHATUI YCTaHABIHMBACTCS CIIEIMANBLHOE TPOrpaMMHOE obecreueHne (MporpaMma pedeBO HaBHTAIMH, PEYEBbIC
CHHTE3aTOPbI, SKPAHHBIE JIYIIBI).

B yueOnble ayauropuu obecrieunBaeTcsi OECIpersITCTBEHHBIH AOCTYN A 00YYalOUIMXCS ¢ WHBAJIUIHOCTHIO U C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMH 30POBbS. B Kakmoii ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI M JHIA ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI,
IpeyCMaTPUBAETCsI COOTBETCTBYIOIIEE KOTUYECTBO MECT [UIsl OOYUAIOMIUXCS ¢ YU€TOM HapYIIEHUI UX 370POBbS.

J1n1st ocCBOSHHMS AMCIMIUTMHBI HHBAJIMIAM 1 JIAIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 30POBbSI IPEIOCTABIAETCS JOCTYII K TeYaTHBIM
HCTOYHMKAM, UMEIOIINMCS B HayuHOl 6ubmnorexe Yenl'V, ¢ moMOLIbIO CHIEIMAIBHBIX TEXHHUECKUX CPEJICTB; HOCTYI € IOMOIIBIO
CHEUHATbHBIX TEXHHYECKUX M MPOTPaMMHBIX CPEICTB K JJIEKTPOHHBIM HCTOYHHKAM, MPEACTAaBICHHBIM B (OpPME DIEKTPOHHOTO
JokyMeHTa B poHze HayuyHOH OnbaroTeku Yenl'Y mim 371€eKTpOHHO-OMOIMOTEUHBIX CUCTEMAX.

Y4eOHo-MeToquYecKre MaTepHralbl 1l 00yJaroUMXCsl U3 YHUCIIa WHBAJIWIOB M JIUI C OIPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3710POBbBS
MPEOCTABISIIOTCS B OpMax, aIaNTUPOBAHHBIX K OTPAHUYEHUSM UX 30POBbS U OCOOCHHOCTSIM BOCTIPHATHS HH(OPMAIHH.

J11s MHBaJIMIOB U JIMI] ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbSl OCBOCHUE TUCIUIUIMHBI MOXKET ObITh YaCTHYHO WU MOJIHOCTHIO
OCYIIECTBIICHO C UCTOIb30BaHNEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

[Ipu mpoBeseHMM NPOMEXKYTOUYHOW aTTECTAllMM MO JUCHUIUIMHE OOYYalomMMCA C WHBAJIUAHOCTBIO M C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBBsSI 00ECIIEUMBAETCSI MO HMX 3asABJICHUIO NPENOCTaBICHHE B JOCTYMHOH (opMe B 3aBUCHMOCTH OT HX
WH/IUBUYAJIBHBIX OCOOEHHOCTEH WHCTPYKLUMH O HOpPSIKE HPOBEICHUS NPOMEXYTOYHOHM aTTecTaluy, OLEHOYHBIX CPEICTB H
BO3MOKHOCTU OTBETOB Ha 3a/aHus (MMCbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMEHHO mpudrom bpaiing, c
HCTIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu npoBexeHuy MpoLeAypH! OLEHUBAHUS PE3yIbTATOB 00YUEHHs MHBAJIMIOB U JHI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0OPOBBSI
IIpeyCMaTpHUBaETCs UCIIOJIb30BaHUE MpeocTaBieHHbIX Yenl Y i coOCTBEHHBIX TEXHUYECKHX CPEJCTB, HEOOXOIUMBIX UM B CBS3H C
UX UHOUBUAYaJIbHBIMH OcoOeHHOCTSMH. [Ipn HEOOXOAUMOCTH MHBAIMIAaM U JHLAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 310POBBSI
MIPETOCTABISIETCS IOTIOTHUTEIBHOE BpeMsl JUIsl MMOJrOTOBKK OTBETA Ha 3aJlaHus, MPOLEAypa OLCHUBAHUS PE3yIbTaTOB OOyYEHHS 110
JICIIUIUIMHE MOXKET IIPOBOAUTLCS B HECKOJIBKO ITAIIOB.
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