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1. IEJIX OCBOEHUA N CHUIIJINHBI

Iens: n3ydenne GyHIAMEHTAIBHBIX OCHOB ITPOMBIIUICHHOTO MTOYdeHHUS Pa3HOOOPa3HBIX MPOIYyKTOB MUKPOOHOTO CHHTE3A.

3agaun

1. Paccmotpers GHoXMMHUYECKHE U (PU3HOIOTHUECKHE CBOWCTBA MHUKPOOPIaHU3MOB.

2. W3yunts mpoueccsl NOJydeHHs pa3HOOOpa3HBIX META00IUTOB MUKPOOHBIX KIETOK B X0Jl€ MUKPOOHOIOTHYECKOTO
CHHTE3a.

3. Y CBOUTH METO/IbI HAKOIJIEHHST MUKPOOHOH Macchl IJIs €€ MCIOJIb30BAHUS B Pa3NIMUHBIX LIEIISX.

PesynbraThl 00y4eHuUs O AUCLMIUIMHE HA JOCTHKEHUE WHANKATOPOB:

VYK-1.1. BemonsseT nouck nHGpopManuy, ornpeaenser KpUTepuu CUCTEMHOTO aHaJIN3a TOCTABICHHBIX 3a1a4

VYK-1.2. Hcnionp3yeT KpUTHYECKUI aHAIN3, CHCTEMATH3annIo 1 00001meHne nHpOpManuy I pelIeH s IOCTaBICHHBIX
3a1aq

VYK-8.1. UneHTH(UIIPYET OITACHOCTH U OL[EHUBAET (PAKTOPHI PUCKA, OMUPACTCS Ha MIPUHIUIIBI CO3JaHUS U TOAACPKAHUSL
6e30MacHbIX YCIOBUH XKU3HEAEATEIPHOCTH U1l COXpaHEHHs IPUPOJHOM cpelbl U oOecedeH s YCTOMUYUBOTO Pa3BUTHS
oOmrecTsa.

VYK-8.2. OGecnieunBaer co3anue H IMoIep kaHue O€30IIaCHBIX YCIOBUH )KU3HENEATEIEHOCTH, OKa3aHus IIEpPBO TOMOIIH B
TIOBCETHEBHOH KWM3HU U B IPO(ECCHOHAIBHOH NeITETBHOCTH, B TOM YHCIIE TIPH YTPo3€ M BOSHUKHOBEHNH UPE3BBIUAITHBIX
CHTyallil 1 BOCHHBIX KOH(INKTOB.

YK-8.3. IIpumensieT criocoObl M TEXHOIOTHH CO3aHUS U MOJIepKaHI O30TIaCHBIX YCIIOBHUH KN3HEACATEIBHOCTH, B
MOBCE/IHEBHO )KM3HU U B IPOYECCHOHANBHOI ACSATENBHOCTH, JITOPUTM OKa3aHUsl IIEPBO TOMOIIH, B TOM YHCIIE TIPH
yrpo3e ¥ BO3HHKHOBEHHH YPE3BbIYAHHBIX CUTYallUi M BOCHHBIX KOH(INKTOB.

[IK-2.1. O6nanaer 3HaHUSIMHU O (HyHIAMEHTAIBHBIX OCHOBAaX OMOJOTMYECKUX HAaYK JUIS pelIeHus MpodeccnoHaIbHbIX 3a1a4;

ITK-2.3. IIpuMeHsieT COBpeMEHHBIE IKCIICPIMEHTAIBHBIE METOBI IS PEIIeHUS PO(ECCHOHANBHBIX 3a/1a4 IPH U3YUCHUH
OMOJIOTMYECKHUX CUCTEM PA3HOTO YPOBHS OpPraHHU3aIMH.

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

uxa (pa3aen) OIOIL: | b1.B.JIB.07.01.04

2.1 TpeGoBaHus K NpeBAPUTEIbHOI MOATr0TOBKe 00y4alomerocs:

Muxkpobuomnorus. Bupycomorus

2.2 TMCOMILTHHBI M PAKTUKH, JJI1 KOTOPBIX OCBOEHUE TAHHOI JUCHHILITMHBI (MOYJIs1) HEOOXOIHMO KaK
npealIecTByIoee:

broTexHonorus NuueBbIX NPOLYKTOB C y4aCTUEM MUKPOOPTaHU3MOB

CannrapHast MUKPOOHOIOTHS

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIATIINHBI
(MOJYJIS)

YK-1: CniocoGeH ocymecTBJISTh NONCK, KPUTHYECKHIi aHAJIN3 M CHHTe3 HH(OPMAMH, NPUMEHSATH CHCTeMHBIiT
TOZIXO/ /LISl PellleHHus MOCTABJIEHHBIX 3124

3HaTh:

Jnsa goctmkenns YK-1.1 3HaTh: OCHOBHBIC BUbI HICTOYHHUKOB 3HAHUI 10 TUCLUILIAHE

YMmers:

Jnsa noctrxenust YK-1.2 ymeTb: m0JAb30BaTHCS pa3HBIMHU BUAMU CHCTEM TIOMCKA TaHHBIX

Buaanern:

Jns noctrxennst YK-1.2 BnazneTs: MeTogamMu MoMCKa U YCBOSHHS 3HAHUHM

YK-8: CniocodeH co31aBaTh U NOAIEPKUBATH B MOBCEIHEBHOI KU3HU U B MPOdecCUOHATbHOM AesiTeJIbHOCTH
0e3omacHbIe YCJIOBMS KU3HeeATeIbHOCTH /I COXPaHEeHHs NPUPOIHOIi cpeabl, odecniedeHUs] YCTOHYMBOIO Pa3BUTHS
001IecTBa, B TOM YHCJIe MPH YIPo3€e U BOSHUKHOBEHNHU YPe3BbIYAHHBIX CHTYAlHIl M BOEHHBIX KOH()JIMKTOB

3HaTh:

Jlnsa noctmxenust YK-8.2 3HaTh: METOIBI 3aIUTHI M MOPAOK JCHCTBHUI B YCIIOBUAX aBapUHHON CUTYalluH; OHOXUMHYECCKUE
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IMUKJIBI TPEBPAIICHUA BEIICCTB Y MUKPOOPIraHN3MOB, (bmnonomquKHe ACIICKTHI pOCTa U Pa3BUTHUA MUKPOOPTraHU3MOB

Ymers:

Mg noctuxenus YK-8.3 ymerb: oka3bplBaTh IEPBYIO IOMOLIb B YCIOBUSAX aBaPUUHBIX CUTYaLUi

Baanerts:

IlJ'Iﬂ noctmkerns YK-8.3 BianeTs: METo1aMu OKa3aHUs nepBoﬁ noMouuy nNpyu BOSBHUKHOBCHHH aBapPIﬁHLIX cmyaunﬁ

IIK-2: CnocofeH NpuMMeHATh 3HAHUS U METOAbI PA3IHYHBIX OTpacJeil 0M0J0rH4ecKoil HayKH /sl peleHust
npodecCHOHANIBLHBIX 32124 IPH H3Y4YeHHHU OHOJIOIHYECKUX CHCTEM PA3HOI0 YPOBHSI OPraHU3ALUH.

3HaTh:

Jis noctmxenus [TK-2.1 3HaTh: MPUHIATIBI KJIETOYHON OpTraHU3aINN, MEMOPAHHBIX TPOIIECCOB H MOJICKYIISIPHBIX
MEXaHNU3MOB OMOJOTMYECKUX 0OBEKTOB

YMmers:

Juns noctmxenus 11K-2.3 ymeTs: BBIIENATH U KyIbTHBUPOBATH BBIIEICHHBIC U3 MUIIEBBIX MPOAYKTOB MHUKPOOPTaHU3MBI

Baanernb:

Jus noctmxenus [1K-2.3 BnageTs: MeTOIaMu CETEKIIMOHHOMN paboThl M TEHETUIECKOTO KOHCTPYUPOBAHHUS
MHUKPOOPTraHU3MOB

B pe3ysbTaTe 0cBOCHHUS JUCHMILINHBI 00yYaKOLIUICS J0JKEH

3.1 |3narn:

3.1.1 | Ans noctmxeruss YK-1.1 3HaTh: OCHOBHBIC BHJIBI HCTOYHHUKOB 3HAHHUM 10 JUCITUILUIHHE

3.1.2 | dns noctrxenust YK-8.2 3HaTh: METOIBI 3aLIIUTHI U MOPSIOK JCHCTBUN B YCIIOBUSIX aBApPUHHON CUTYAIIUH;
OMOXHUMUYECKHE IIHKIIBI TPEBPAIICHNUS BEMIECTB Y MUKPOOPTaHU3MOB; (PU3UOJIOTHYECKUE ACTICKTHI pOCTa H
Pa3BUTHI MUKPOOPTaHU3MOB

3.1.3 | Anst noctmkenns [1K-2.1 3HaTh: MPUHONIIBI KJIETOYHOM OpraHU3aIliy, MEMOPaHHBIX ITPOIIECCOB U
MOJIEKYIIPHBIX MEXaHU3MOB OMOJIOTHUECKUX 0OBEKTOB

3.14

3.2 | YMeTh:

3.2.1 | Ans noctnxenus YK-1.2 ymeTh: 1oJib30BaThCsl pa3HbIMUA BUAAMH CUCTEM MTOUCKA JIAHHBIX

3.2.2 | Ins noctmwxkenus: YK-8.3 ymeTb: oka3pIBaTh MEPBYIO MOMOLIb B YCIOBHUAX aBaPHMHBIX CUTYaLIUi

3.2.3 | Ans noctmkenus [1K-2.3 ymeTs: BBIIEIATh U KyIbTHBUPOBATH BBIICICHHBIC U3 MUIIEBBIX IPOLYKTOB
MHKPOOPTaHU3MbI

3.3 | Baagers:

3.3.1 | dns noctmwxkenus: YK-1.2 BnageTs: MeToJaM1 IOKUCKA M YCBOSHHS 3HAHUIMA

3.3.2 | na noctuxenus YK-8.3 Bnaners: MeTogaMy OKa3aHUs IEPBOM IIOMOILY IIPU BOZHUKHOBEHUH aBapUNHBIX
CUTYaLIUH

3.3.3 | Ans noctmxenus [1K-2.3 BnaneTs: MeToAaMH CEIEKIIMOHHOM pabOTHI ¥ TEHETHYECKOTO KOHCTPYUPOBaHUS

MHKPOOPraHU3MOB
4. OFBEM JUCIIUIIJIMHBI (MO Y JIS)
O6wasn TpyaoemKocTb 23ET
YacoB 1o yueOHOMY ILIaHY : 72 Bupasl KOHTpONA B ceMecTpax:
B TOM YHCIIE
AyIUTOPHBIC 3aHATHS : 32 3a4eTHsl 6
caMocTosATenbHas paboTa : 36,7

KOHTaKTHas pabora: 35,3

UKP: 3,3
5. CTPYKTYPA U COAEP)KAHUE JUCIUAIIJIMHBI (MO Y JIsI)
Kon HaumeHoBaHMe pa3/iesioB U TeM /BUA 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kypc

© ®I'BOY BO «Henl'V»




MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nporpamma auctumuinHs "[IpoMbInuIeHHass MEKPOOHOIOTHS ¥ OMOTEXHOJIOTHA" IO HANIPABICHUIO

nonrotoBkH (creruaiabHocTH) 06.03.01 "Bronorus" HanpasnerHoctH (npoduiro) buomorus ®T'BOY BO «Uenl'V» otp- 3
Pazgen 1. Buoxumunueckue 1 GpU3HOJ0THYECKHE CBOWCTBA
MHKPOOPIraHU3MOB

1.1 BBenenue B OMOTEXHOIOTHIO MUKPOOHBIX IPOU3BOCTB, HCTOPHUECKUI 6 2 JI.1J11.2
OYepK pa3BUTHS MUKPOOHOH OHMOTEXHOJIOTHH B Hamlel cTpane /JIex/ 313233

1.2 Cenekuuss MUKpOOPTraHU3MOB — IIPOIYLIEHTOB IIPAKTUYECKU Ba’KHBIX 6 2 JI1.1J11.2
BemiecTB. Mcnonp30BaHre METOIOB TEHETHYECKON HHKEHEPUH IS
MOJTy4eHHS IPAKTUYECKU BaXKHBIX IITAMMOB MUKPOOPTraHu3MOB /JIek/

1.3 KynbTuBupoBaHue 1 XpaHeHHE MUKPOOPTraHU3MOB. Bubl 0OMEHHBIX 6 1 JIT.1JI1.2
IIPOLIECCOB MUKPOOPIaHM3MOB U UX IPUMEHEHUE B IPOMBIIIIJIEHHOM
MuKpoOuonorun /Jlex/

1.4 HUcnonp3oBanne 6akTeprodaroB 1 MIMMOOMIM30BaHHBIX KIETOK 6 1 JIT.1JI1.2
MHUKPOOPTaHU3MOB B MUKPOOHOIOTHUECKON MPOMBIILIEHHOCTH. /JIek/

1.5 Tunbel oOMeHa BEIIeCTB Y MUKPOOPTaHU3MOB. OCHOBHBIC TTPUHIIUTIIBI 6 2 JIT.1JI1.2
peryisn MeTaboJIi3Ma i CKOPOCTH POCTa MUKpO-opranm3MoB /I1p/

1.6 ®du3noIornIecKue CBocTBa MUKpoopranuzmMos /IIp/ 6 JIT.1JI1.2

1.7 KynpTHBHpOBaHME U XpaHEHHE MUKPOOPTaHU3MOB. Bribl 0OMEHHBIX 6 2 JI1.1J11.2
MIPOIIECCOB MUKPOOPTaHM3MOB U HX IIPUMEHEHUE B IPOMBIIIIIICHHOM
Mukpobuonoruu /Ip/

1.8 Hcnonb3oBanue 6akTeprodaroB 1 MIMMOOUIM30BaHHBIX KIETOK 6 2 JI.1J11.2
MHKpPOOPTaHI3MOB B MHKPOOHOJIOTHIECKOH MPOMBIIUICHHOCTH. /I1p/

1.9 BroxuMudeckne n Gpu3noIorHIecKre CBOHCTBA MUKpPOOpraHu3MoB /Cp/ 6 11,2 JI1.1J11.2

313233
Pazgen 2. Iloayyenune pa3noodpa3HbIX MeTA00IUTOB MUKPOOHBIX
KJIETOK B X0/le MUKPOOUHOJIOIrHYeCKOro CHHTe3a

2.1 [ToyueHre OMOTOTHYECKN aKTUBHBIX BEIIECTB M OTACIBHBIX 6 2 JI1.1 J11.2
KOMIIOHEHTOB MUKPOOHBIX KIIETOK: aHTUOMOTHKY, BATAMUHBI,

AMHHOKHCIIOTHI, HyKI€OTUIBI, (PepMEHTHI, TUIUBI, oJrcaxapuasl /JIex/

2.2 [MomydeHre OMOIOTHUECKH AKTUBHBIX BEIIECTB U OTACIBHBIX 6 2 JI1.1J11.2
KOMITOHEHTOB MHKPOOHBIX KiieTok /ITp/

2.3 ITomydeHre pasHOOOPA3HBIX META0OJUTOB MHKPOOHBIX KJIETOK B XOJI€ 6 14,5 JIT.1JI1.2
MHKpoOHonormyeckoro cuaresa. /Cp/ 313233
Paznen 3. MeToabl HaKkomIeHUs: MHUKPOOHOI Macchl 1711 ee
MCIO/Ib30BAHMS B PA3JIHYHBIX LeasX

3.1 [Ipou3sBoacTBa, OCHOBaHHBIE HAa MOMYYEHUN MUKPOOHOH OHMOMACCHI. 6 2 JI.1J11.2
[Monydenue Oenka /Jlex/

32 [Ipon3BoACTBO BaKIUH, OAKTEpHO(paroB U MPEmapaToB s 6 2 JIT.1JI1.2
HOPMaJH3aIiid MAKPOGIIOPH! OpraHm3Ma denoBeka /JIex/

33 [Momydenne a30THUKCHUPYIONNX OaKTEPUANBHBIX MPETIAPAaTOB U 6 2 JIT.1JI1.2
IpenapaToB MUKPOOPTaHU3MOB MTPOTHUB BpeaUTENeH
CEIIbCKOXO3HCTBEHHBIX KYIBTYp pacTeHui /JIex/

3.4 buoreorexnosorus metaios. [ToBpexaeHnss MUKpOOpraHU3MaMu 6 2 JIT.1JI1.2
METaJUIOB M CIIOCOOBI MX 3aIunTHI. /JIex/

35 ITpousBoxcTBa, OCHOBAHHEIE HAa MOTy4eHHH MUKpOOHOH O6rnomaccst /IIp/ 6 2 JI1.1 J11.2

3.6 ITpon3BOACTBO BaKIMH M MPEMAapaTOB ST HOPMAIH3AIMN MUKPOQIOPEI 6 2 JI1.1 J11.2
opranusma uenoseka /IIp/

3.7 [TonyueHue mpenapaToB MUKPOOPTaHU3MOB MTPOTHUB BPEIUTENICH 6 1 JIT.1JI1.2
CEITbCKOXO3SIMCTBEHHBIX KYIBTYp pacteHuii /T1p/

3.8 buoreorexnonorus meramios /TIp/ 6 1 JIL.1J11.2

3.9 MeToabl HAaKOTUICHHST MHKPOOHOW MacChl JJIs €€ MCIOJb30BaHUS B 6 11 JIT.1JI1.2
pasmuyHbIX 1emsx /Cp/ 213233
Pa3nen 4. Unast koHTaKkTHasA padora

4.1 WupuBuayanbHble KOHCYNbTALMH, TEKYLIUNA KOHTPOJIb, KypCcOBast 6 3,3 JI1.1 J11.2
pabota /UKP/

6. POH/J]I OIEHOYHBIX CPEJCTB
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6.1. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

Tect
Pedepat, noknan

6.2. TunoBkie KOHTPOJ/IbHBIC 3a1aHUS1 U UHBIE MAaTEPHUAJIbI 115 TEKy[lIeﬁ aTTeCcTalum

ITpuMeps! TECTOBBIX 3aaHUI

1. K dakTopam, BIHSIOMNM Ha cOATAHCHPOBAHHBIA POCT OAKTEPHIA, OTHOCST:

a) TaBJIEHHE KUCIOPO/Ia;

0) conmeprkaHNE HEOPTAHUIECKHX

HOHOB;

B) MapLMaIbHOE JaBJICHUE ABYOKUCH YIIIEPOAA;

T) IPHPOA UMEIOIINXCS B Pe3ePBE OPTaHWIECKUX COCANHEHHH.

20. OCHOBHBIMH CTPYKTYPHBIMH 3JIEMEHTaMHU KJICTOUHOH CTEHKU IPaMOTPHIATENbHBIX OaKTepHit SIBISIOTCS:
a) TeilxoeBble KUCIIOTHI;

0) JUIoTIOIMCaXapHIb;

B) NENTUIOTIINKAH,

r) Oelnky;

1) JIUTTUBIL.

21. OCHOBHBIMH CTPYKTYPHBIMH 3JIEMEHTAMH KJICTOYHOH CTEHKH I'PAMITIOI0KUTEIBHBIX OaKTepH SBIISIOTCS:
a) TeiiX0eBbIe KUCIIOTHI;

0) TUIONONIMCaXapU/IbL;

B) OEJIKWM;

T) JIMITHIBI,

1) MeNTUAOTIINKAH.

23. ]Iy KJI€TOYHON CTEHKU IpaMOTPHULIATENbHBIX OaKTepUi XapaKTepHO:

a) HAJIMYHUE OJTHO-, IBYXCIOHHOTO MyPEHHOBOTO MEIITKa,;

0) HaJTM4KEe TEUXOEBBIX KHUCIIOT;

B) HaJMYUe ME30JUaMUHONIUMEINHOBOM KHCIOTHI;

T) HaJJM9He MHOTOCIOIHHOTO MypEHHOBOTO MEIIIKa.

24. O6s13aTeNbHBIME BHEITHUMH CTPYKTYPAMH OaKTepUAbHOMN KIIETKH SBISIOTCS:
a) KTYTUKH;

0) karcyna,

B) KJICTOYHAS CTCHKA;

T) MWK,

J1) LUTOIUIa3MaTu4ecKass MeMOpaHa.

31. HocurensmMu reHeTHYecKoi HHpopMany y OaKTepHil sIBISFOTCS:

a) monexynsl JJHK;

6) monexynsl PHK;

B) TUIa3MH/IbI,

T) TPAHCIIO30HBI.

33. [Ima3MuIb! BRIOTHSIOT CIenyIonre (GyHKINU:

a) peryJasTOpHYO;

0) KORHUPYIOLLYIO;

B) CHHXPOHU3UPYIOIIYIO;

T) TPAaHCKPUTIIMOHHYIO.

34. PekomOuHalMeN Ha3bIBAIOT:

a) n3MeHeHus B nepBuaHON cTpykType JJHK, KoTophIe BEIpaskaroTcs B HaCJIEACTBEHHO 3aKpEITICHHOM H3MEHEHNH WITN
yTpaTe Kakoro-1ubo MpHu3HaKa;

0) mpo1iecc BOCCTaHOBJICHUS HACIEICTBEHHOTO MaTepuaa;

B) IIpOIIECC Tepeiavyy TeHETHIECKOTO MaTepraa JOHOPa PEIMITHEHTHON KIIeTKE.
29. Ins Hykiieonaa 6aKkTeprualbHON KIETKH XapaKTEePHO:

a) OTCYTCTBUE MEMOpaHbI;

0) HaJMYHE XPOMOCOM;

B) JIEJICHHE MUTO30M;

T) OTCYTCTBHE THCTOHOB.

Tems! pehepaToB 1 TOKIAIOB
1. JeiicTBie Ha MUKPOOPTaHU3MBI (PU3NUECKUX (HAaKTOPOB BHELIHEW CpeAbl: TeMIEPaTyphl, BIaXXHOCTH,
OCMOTHYECKOTO JABJICHNUS, HOHN3UPYIOMNX U3TydCHUH.
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2. Mertoabl KyAbTUBUPOBAaHUS MHKPOOPTaHU3MOB.

3. Mertops! CTepUIM3AMU MAaTePHATIOB U MUTATEIBHBIX CPex.

4. Merto/b! KynbTHBUPOBAHUSI MHKPOOPTaHU3MOB.

S. XpaHeHNe MUKPOOPTaHU3MOB (IIEPHOANIECKHE TIePECeBHl, XpaHeHNE NPH HU3KUX TEMIlepaTypax, THOQHIH3AINS,
BBICYIIIMBAaHNE, XPAHEHHE 110]] MUHEPATbHBIM MAcIIOM).

6. ITpoMbIlIIeHHBIE MITAMMBl MUKPOOPTraHU3MOB. Vcrionb30BaHHE TEHETHUECKON MH)KEHEPUH Ul MOTY4eHUs
IIPAKTUYECKHU MOJIE3HBIX IITAMMOB.

7. CrmpToBOe OpOKEeHHUE, XUMU3M, YHEPreTHKa MpoIecca, IIUKOIN3 — KaK OCHOBHOI IyTh KaTa0oJIM3Ma TIIFOKO3EL.
8. [lepBu4HBIi U BTOPUYHBIH MeTa0oIu3M. [lepBHYHbIE 1 BTOPHUYHBIE METaOOIUTHI.

9. ITpombInuIeHHOE TPOM3BOJCTBO arieToHa u Oyranona. PaGorer B.H. IllanomnnkoBa o aByX(ha3HOCTH alleTOHO-

OyrunoBoro OpoxeHns. XapakTepucTuka ¢as. 3HaueHUE YICHNS B OpraHU3alni MUKPOOHOIOTHYECKOTO ITPON3BOACTBA.
Mertoabl 0JIy4eHNs] HAKOIIUTEIIbHBIX U YACTBIX KYJBTYD.

10. Cucremartyka JposoKeH, )KU3HEHHBIH UK, KICTOYHBIH UK.

11. MosouHOKHCITOE OpOXKEHHE, XMMU3M TOMO- M TeTepO(epMEHTaTHBHOTO MOJIOYHOKHCIIOTO OpOXKEHHUS.

12. IIpormonoBoOKHCIOE OpOXKEHNE, XapaKTEPHCTHKA TIPOIecca, BO3OyauTenel, NCIIOIb30BaHUE B IIPOU3BOJICTBE
CbIpa, Ipyrue o0JIacTH IPUMEHEHHUSI.

13. TexHoJIOTHYECKHE OCHOBBI MONYYCHHUSI NPOJYKTOB MHUKPOOHOTO CHHTE3a.

14. IIpoMbImIeHHOE TPOM3BOACTBO arleToHa u OyraHoma. Padorsr B.H. IllamonmankoBa o nByxdasHOCTH aIeToHO-
OyrmnoBoro OpoxxeHus. Xapakrepuctuka (a3. 3HadeHHe yIeHUs B OpraHU3aluy MUKPOOHOIOTHYECKOTO IIPOU3BOICTRA.

15. ®depMmeHTHas TPOMBIILIEHHOCTh. OCOOEHHOCTH (hePMEHTOB MUKPOOPIaHU3MOB. BHYTpH- U BHEKJIETOUHbBIE

(hepMeHTHI. BinsiHue yenoBuit KynbTHBHPOBaHUS Ha (pepMeHTOTreHe3 (BIaKHOCTh TeMItepatypa, pH, IpogonkuTeIbHOCT
pocTa, 00eCcTIeueHHOCTh OCHOBHBIMHU 3JIEMEHTAMN).

16. [TpumeHenue GpepMEHTOB MUKPOOPTaHU3MOB B MHUIIEBON U TEKCTHIBHON MPOMBIIUIEHHOCTH, B CEIILCKOM
X034HCTBE, MEMIIHE, IPHU TPOBEJEHNHM XUMHYECKHX aHAIU30B M B OPraHUYECKOM CHHTE3E.

17. IonsTre 00 aHTHOMOTHKAX, X OHONOTHYECKash pojb. BaxkHeine mpoayrieHTsl aHTHONOTHKOB.

18. XapakTepuCTHKAa OCHOBHBIX IPYII aHTHOMOTHKOB.

19. [IpomblnIeHHOE MOTY4YeHHE aHTHOMOTHUKOB.

20. Bronorndeckast posilb BUTAMHHOB, aKTHBHBIC TIPOIYLEHTHI. Perymsmus myreil OHOCHHTE3a.

21. AzoTdukcupyronie O6aKTepHH, pacIpoCTpaHEHUE W B3aHMMOJICHCTBHE € IPYTMMH MHUKPOOPTaHU3MaMHU B TIPHPOJIE.
22. Hcnonp3oBanue 6aumit u a30THUKCATOPOB B MPOU3BOJCTBE OAKTEPHAIBHBIX MPEMapaToB.

23. IomydeHre aMHHOKHCIOT IyTEM MHUKPOOHOIOTHYECKOTO CHHTE3a.

24. B03MO0XHOCTH IPOMBIIIIIEHHOTO TIOJTy9eHHUS JIMIHIOB C TIOMOIIBI0 MHKPOOPTaHMU3MOB.

25. IIpoMbIIIIeHHOE MOTydeHNEe MUKPOOHBIX ITOJIUCAXapHIOB.

26. MukpoOGHbIe TpaHCGOPMALMN OPTaHUYECKUX COCTHHEHHM.

27. [MonmydeHre a30THUKCHPYIONMX OaKTEPUATBHBIX MPETapaToB.

28. IIpenapaTsl MUKpPOOPraHU3MOB IIPOTUB KXUBOTHBIX — BPEAUTENIEH pacTeHUI.

29. [Momydenne razoo06pa3HOTO M KHUIKOTO TOIIMBA C MOMOIIBIO MHUKPOOPTaHU3MOB.

30. buoreotexHonorus MeTannos.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 3aJaHUSI IJIs IPOMEKYTOUHON aTTecTalluu

Bompocs! k 3auety

1. 3amagn TeXHUUECKOH MUKpoOHomoriy. [IpoMBIIIeHHBIE MITaMMBI, CBEPXIIPOIYIICHTHI.

2. OCHOBBI MUKPOOHOIOTHYECKUX IPOU3BOJICTB: CHIPbE, Cpebl, (PepPMEHTATOPHI, ITAIBI IPOU3BOACTBA.
3. TexHonorn4uecKkue NpueMbl Peryasiiui MHKPOOHBIX CHHTE30B.

4. [Tpon3BOICTBO MOJIOYHOW KUCIIOTHI.

5. INomy4yenne nexcrpaHoB. [IpuMeHeHHE TEKCTPAHOB B MHIIEBON NMPOMBIIUICHHOCTH U MEIUINHE

6. JIByx(azHoCTh mporeccoB OposkeHHs. AIIeTOHOOYTHIIOBOE OpO’KEeHHe.

7. IMonydenne ykcyca. OcoOEHHOCTH BO30YIUTEINCH.

8. ITosmydyenre TUMOHHON M U30JUMOHHON KHUCIIOT, IPAKTUYECKOE UCIIOJIb30BaHHE. XapaKTepHCTUKa MIPOLECCOB U
BO30ynuTENeil.

9. WrakonoBas kucioTa. Ee xapakrepucTuka, IpOayLeHThl, MUTATENbHbBIE CPEIb.

10. I'mokoHoBast kucioTa. [IpOU3BOJACTBO, YCIOBHS (PEPMEHTAIIMH, BIACICHUE MPOIYKTA.

11. IIpousBoscTBa, OCHOBAaHHEIE HA MOJIYICHUH MHUKpOOHON Omomacchl. Ilomydenne Oernka.

12. [Tpou3BOACTBO BaKIMH U MPENapaToB, HOPMAJIU3YIOIIUX MUKPO(DIOpY YeToBeKa.

13. IIpousBoacTBO (hepMEHTOB, UX Kiaccuukanus. cnonb30BaHNE B MPAKTHKE.

14. Buramunbl. TexHomornueckasi cxema MpOU3BOJICTBA, BO3OynuTenu. [IpumeHeHwue.

15. AHTHOMOTHKHA. OCHOBHBIE 3TAlbl MPOU3BOJCTBA, OCOOCHHOCTH MPOAYLIEHTOB.

16. [IpomblnIeHHOE MOTY4YeHHE aHTHOMOTHUKOB.

17. [NomydeHre aMHHOKHCIIOT IyTEM MHKPOOHOIOTHYECKOTO CHHTE3A.

18. B03MO0XHOCTH MPOMBIIIIEHHOTO TIOJTy9IeHHS JIHIHI0B C TOMOIIBI0 MHKPOOPTaHMU3MOB.
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19. IIpoMbInIIeHHOE MOTydeHNEe MUKPOOHBIX ITOJIMCAXapHIOB.
20. MuxkpoOHble TpaHChOpMaUK OPTaHUUECKHX COEINHEHUH.
21. IMonyuenune a30TGUKCHPYIOMNX OaKTEpHAIBHBIX IPENapaToB.
22. IIpenapaTsl MUKpPOOPraHU3MOB NIPOTUB XUBOTHBIX — BPEAUTENIEH pacTeHUil.
23. INomy4yenne ra3000pa3HOTO M KUAKOTO TOIUIMBA C MOMOIIBIO MUKPOOPTaHU3MOB.
24. buoreorexHonorus MeTaunos.

6.4. Kputepuu oneHuBaHUA

Tect - cucTemMa cTaHAAPTU3NPOBAHHBIX 3aJaHMUH, TIO3BOJIIOIAS aBTOMATH3NPOBATE MTPOIIEAYPY H3MEPEHHUS YPOBHS 3HAHUH 1
yMeHHUH oOyqaromerocs. OmeHKa 3a TeCT BBICTABIISCTCS B COOTBETCTBUH ¢ HAKOTIEHHBIMH ITPOIICHTAMU:

«oTIaHO» — 81-100%);

«xopouoy» — 61-80%;

«YIOBIETBOPUTENLHO» — 41-60%;

«HEeypoBIeTBOpuTensHO» — 0-40%.

PedepaT — mpoayKT caMOCTOATENFHON paOOTHI CTYICHTA, IPEACTABIAIONINN COO0M KpaTKOE H3II0KEHNE B TUCBMEHHOM BHIE
MOJTYIEHHBIX PE3yIbTAaTOB TEOPETHIECKOTO aHAJII3a ONPEACICHHON HayqHOH (ydeOHO-HCCIeI0BaTeIbCKON) TEMBL, TIE aBTOP
PacKpbIBaeT CYTh HCCICAYeMO MPOOIeMbl, IPUBOAUT Pa3TUYHBIC TOUKH 3PEHHUS, a TAKXKe COOCTBEHHBIC B3IVIS/IbI HA HEe.
B ctpykTypy pedepara 10KHBI BXOAUTH CIICIYFOIINE Pa3eibl:

TUTYJIBHBIN JIHCT;,

OTJIaBJICHHE, B KOTOPOM IOCIIEOBATEIBHO U3JIATAI0TCAd HA3BaHMS IyHKTOB pedepara, yKa3pIBAIOTCA CTPAHHIEL, C
KOTOPBIX HAYMHACTCS KAXKIIBIN MyHKT;

BBEJICHHE, B KOTOPOM (OPMYIUPYETCST CYTh HCCIEAyeMOoil mpoOiieMbl, 000CHOBBIBAETCS BBHIOOP TEMBL,
YKa3bIBAIOTCS €€ aKTYaIbHOCTb, [IeJIb U 33/1a4H;

OCHOBHAsl 4aCTh, COJCpIKaIIasi pa3aesbl JOKa3aTeIbHO PACKPBIBAIOIIKE IPOOIeMY;

3aKJIFOYCHHE BKJIFOYACT ITOJBEICHHBIC UTOTH M OOOOIICHHBIN BHIBOJ 110 TEME,;

CTIHCOK JINTEPATYPHI.
TpeboBanus k odopmMiIeHHIo peepara.

O6beM pedepata 10 15 meyaTHBIX CTPAHHUIL, BCE MPUIOKECHUS K pabOTe HE BXOAT B €¢ 00beM.

Pedepar momkeH OBITH BHIITOJIHEH IPaMOTHO, C COONIONEHNEM KYIBTYPHI M3IIOKCHUS.

O0s13aTeTBHO TOJKHBI HIMETHCSI CCBUTKM Ha HCIIOJIB3YEMYIO JIUTEpaTypy.

JomxkHa ObITE cOOMIOEHA MOCTIEe0BATENbHOCTh HAMCaHUsl OMOIHOrpaduueckoro anmnapara.

Kpurepun onenku pedepara
Ne o/m [Tokazarenu

bann

1 IMpaBuIbHOCTE OQOPMIIEHHS (CTPYKTYpa, CCHUIKH, IIUTATHI, TAOJIHIEI U T.1.)
1/0

2 CooTBeTCTBUE COAEPIKAHUS 3asBICHHON TeMe

1/0

3 Hay4arocTh pedepaTHBHOTO HCCIIEOBAHHS

1/0

4 KoppekTHoe M3710)KeHIEe OCHOBHBIX Hay4dHBIX HIEH

1/0

5 JIOTHYHOCTB M TOCIIOBATENIHFHOCT B M3JI0XKEHHH MaTepHaja

1/0

6 CnocoOHOCTh K aHaIM3y, 0000IIEHNIO U OJIHOTa 0030pa MaTepuana

1/0

7 OO0OCHOBAaHHOCTE BEIBOJIOB

1/0

8 CrocoOHOCTE K paboTe ¢ INTEepaTYPHBIMH HCTOYHHKAMH, HHTEPHET-PECypCaMu, CIPaBOYHON M
SHIMKJIOTIEAMYECKOHN JTUTEPaTypoit 1/0

9 O0BeM HccIe0BaHHON JIUTEPATYPsl U APYTHX HUCTOYHUKOB MH(DOPMALUH
1/0

B cooTBercTBHU C CyMMOfI 0a10B BHICTABIISCTCS OIICHKA «3a4TCHO» COTJIaCHO CJIGD;yIOHICﬁ CXEME:
- «3a4TCHO» — CyMMa 6ayuIoB OOJIBIIIE WU paBHO 5;
- «HEC 3a4YTCHO» — CyMMa 0aJlJIOB MEHBIIIC 5.
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Jlokmaz - MPOAYKT CaMOCTOSITENIBHOM padOTHI CTYCHTA, IIPECTABISIOMNI cO00# MyOIMYHOE BEICTYIIICHHE 110
NPECTABIICHUIO ITOJYYEHHBIX PE3Y/IbTATOB PELICHUsS! OIPEeIeIeHHON y4eOHO-IIPaKTHUECKOH, yueOHO-HCCIeA0BATENBCKOM
WM Hay9HOH TEMBI.

Kpurepuu onesku JoKiIanoB

IToxa3zaTens [TapameTpsl basel
KauecTBo noknana - COOTBETCTBYET TEME, JJOTUYHO BBICTPOEH 5

- COOTBETCTBYET TeME, HE JJOTUYHO BBICTPOEH; 4

- YaCTUYHO COOTBETCTBYET TEME 3

- HE COOTBETCTBYET TEME 2
JleMoHCTpallMOHHBIN
MaTepHan - IPEeJCTaBJICH, TOUHBIN, IPOJEMOHCTPUPOBAH 5

- IPEJCTaBJICH, HETOYHBIH, IPOIEMOHCTPUPOBAH 4

- IPEJCTaBJICH, HEe TOUHBIN, HE IIPOJIEMOHCTPUPOBAH 3

- He MpPEeJCTaBJeH WK HE COOTBETCTBYET CYTH MaTepuana 2

BriBogs! - YETKHE, COOTBETCTBYIOT MaTepUaiy 5
- HE YeTKHe, COOTBETCTBYIOT MaTepHaly 4
- HE COOTBETCTBYIOT MaTepuaty 3
- HET 2

OTBeTHI Ha BOIPOCHI - TOYHbIE, 000CHOBAaHHBIE 5
- TOYHBIC, HE 000CHOBAaHHbBIE 4
- HETOYHEIE 3
- HET 2

OrieHKa 3a JTOKJIAJ BEICTABISICTCS. B COOTBETCTBUY C HAKOIIGHHBIMU OallmaMu:
«oTauaHo» — 18-20 6aios;

«xopomoy» — 15-17 6annos;

«YIIOBJIETBOPHUTEIbHO» — 12-14 Gasios;

«HEYJOBJIETBOPUTENEHO» — §8-11 OaymioB.

Kputepun oneHHBaHUs 3a4eTa

«3a4TeHo» - CTYIEHT TITYOOKO U TOJIHO BIIAJICET COJIepKaHHEeM yaeOHOTO MaTepHaia U MOHSATHIHBIM aliapaToM; yMeeT
CBSI3BIBATH TCOPHIO C MPAKTUKOMN, MILTFOCTPUPOBATH MpUMepaMu, (PaKTaMu, JTAHHBIMH HAYIHBIX UCCIICTOBAHUIA;
OCYILECTBIISIET MEXKIIPEAMETHBIC CBsI3H. JleTaeT BEIBOIBL; JIOTHYHO, YE€TKO. SICHO M KPaTKO M3JaracT OTBETHI Ha
MOCTaBJICHHBIE BOTIPOCHI; yMeEeT 000CHOBBIBATH CBOU CYXKJICHUS U MPO(HECCHOHATHHO-TUIHOCTHYIO TIO3UITHIO IO
nznIaraeMomy Borpocy. OTBET HOCUT CaMOCTOSITENIbHBIN XapakTep. Y YUTHIBAETCS yIaCTHE B TUCKYCCUSIX Ha MPAKTHIECKUAX U
CEMHUHAPCKUX 3aHATHSX, yPOBECHb HAIMMCAHMS TECTOBBIX 3aJaHUI U 3alUTa JOKJIaI0B.

«He 3a4uTeHO» - CTy/IEHT HMeeT pa3po3HEHHBIC, OECCHCTEMHBIC 3HAHHS: HE YMEET BBIJIEIIATh TNIABHOE U BTOPOCTEIICHHOE;
JIOTTYCKAET OMMOKH B OIPEICTICHUH TOHITUH, (OPMYITUPOBKE TEOPETHUECKHX TMTOJIOKEHHH; OECTIOPSIIOYHO U HEYBEPEHHO
W3JIaraeT MaTepHai;, He yMeeT MPUMEHSATh 3HAHUS I 000CHOBAHUS U OOBsCHEHHS (PAKTOB, HE YCTAHABIUBACT
MEXKIIPEIMETHBIC CBA3U. Y YHTHIBACTCS YIACTUE B TUCKYCCUSX HA IPAKTUYCCKUX U CEMUHAPCKHUX 3aHATUAX, YPOBCHb
HAIMCAHUS TECTOBBIX 3aJIaHHI.

Jis monmydeHust OeHKH «3a4TeHO» TPeOyeTCsl BEIMOTHEHHE BCEX KOHTPOJIBHBIX 3aJaHU U MTOJTyI€HIH B CyMMe 0aJlIoB (3a
TecThl, pedepar u goknan) 6ouee 19.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBHI, 3arnmaBue WznarenscTBo, | Pecype
JI1.1 |3BepeBa B.B., MenuiuHCcKasi MUKPOOHOIOTHS, BUPYCOTIOTUS U HIMMYHOJIOTHS : Mocksa : 3bC
Boriuenko M.H T. 1: yueOuuk I'DOTAP-
(https://www.studentlibrary.ru/book/ISBN9785970458358.html) | Menua, 2020
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.2 | CranumeBckuit ITpoMbInIeHHast OGMOTEXHOIOTHS JIEKaPCTBEHHBIX CPE/ICTB: Mocksa : 9BC

ydae6HOe mocodue I'D0TAP-
(https://www.studentlibrary.ru/book/ISBN9785970458457.html) | Menua, 2021

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIUOHHOI ceTn "UHTepHeT"

D1 |Hayunas 6ubmuorexa YenssOMHCKOTO TOCYAapCTBEHHOTO YHUBEpCHUTETA [ DNeKTpOHHBIH pecypce] : [caiiT] / Hens0. roc.
yH-T. — YensouHuck, [2001-]. — Pexxum poctymna: http://www.lib.csu.ru/

92 | eLIBRARY.RU [3nekTpoHHBIH pecype] : HaydHas dIeKTpoHHasi OMOIHOTeKa [HaydHOH MepHOIUKH Ha PYCCKOM
si3bIke |. — Mocksa, [1999-]. - [locTyn K MOJHBIM TeKcTaM nocie peructpanun u3 cety Yenl'Y. — URL:
http://elibrary.ru/defaultx.asp

D3 | Accomarysi CIeUanTucTOB U OpraHu3anuii 1JabopatopHo# ciyx6b1 «Deaepanus 1abopatopHOM
MeIUIUHEBD [DNeKTpoHHkIH pecypc]: [caiiT] — URL: http://fedlab.ru/

7.3 llepeyenb HHGOPMAIUOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoe obecnieyeHune

LMS Moodle

MS Office365

7.3.2 IIpodeccuonasibHbIe 6a3bl JAHHBIX U HHGOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

HarronanbeHas snekrponnas 6uodanoteka (HOB) (https://rusneb.ru/) HatmonansHast anekrpontas 6ubnmuoreka (HOB) :
00BETMHEHHBIN 3JICKTPOHHBIN KaTasor (POHIOB poccuiickux O6ubaroTek : cait. — URL: http://H36.pd. — Pexxum noctymna: u3
YUTATBHBIX 3a710B Oubmmnorexn Yenl'V. — TekcT : 3IeKTPOHHBIH.

pesunentckas 6ubdianoreka (https://www.prlib.ru/) Ipesunenrckas 6ubanoTeKa : 9ICKTPOHHASL HALMOHATIbHAS
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https://www.prlib.ru/. — TekcT : 3JeKTPOHHBIH.

Web of Science (https://apps.webotknowledge.com) WebofScience : MmynsTuaucuumnHapHas pegepaTuBHas 0a3a JaHHBIX /
kommanus ThomsonReuters. — Pexxum poctyna: s 3apeructpup. nonb3osateneid Henl'Y. — TekcT : 37eKTPOHHBIM.

Scopus (https://www.scopus.com) Scopus : pedepaTuBHas 0a3a qanusix / ElsevierBV. — URL: http://www.scopus.com/. —
3. anrn. — Pexxum nocryna: aiist 3apeructpup. nosibzopareneid Yenl'Y. — TekeT : 37eKTpOHHBIN.

8. MATEPHAJ/IBHO-TEXHUMYECKOE OBECIIEYEHHME JUCIMITJINHBI (MOJY JIA)

I[J'I}I peaaunsanuu JUCHUTUIMHBI UCIIOJIb3YIOTCA y"IC6HLIe AyJuTOPpUU AT IPOBEACHUA 3aHATHH JEKITUOHHOTO THIIA, 3aHATUH
CEMHUHAPCKOro THIla, rpylmoBbIX 1 HHAUBUAYAJIbHBIX KOHch'[BTaHI/Iﬁ, TCKYIICTO KOHTPOJIA U HpOMeX(yTOqHOﬁ arrecranuu, a
TAKXKC IIOMCIICHUA JJIA CaMOCTOSITCILHOM pa60T1)1.

Jlex1nu ¥ IpaKTHYECKUE 3aHATHS MTPOBOAATCS B ayAUTOPHN, paccunTaHHOM Ha 40 n OoJiee CTYIeHTOB. YueOHBIe ayTUTOPHH
YKOMIUIEKTOBAHbI CIEHATH3NPOBAHHON MeOEIIbIO M TEXHHIECKIMH CPEACTBaMH 00yUeHHUS: OCKA, TAPTHI, MyIbTHMEANITHOE
obopynoBanue. {11t MpoBeeHHs 3aHATUH JTEKIIMOHHOTO THUIA MPeIaraloTcst Habopsl IEMOHCTPALIMOHHOTO 000pYI0BaHHS 1
y4eOHO-HaIJISTHBIX TIOCOOMH B BHJIE ClIAiI-Tpe3eHTAIIHI:

1.BBeneHne B OMOTEXHOIOTHIO MUKPOOHBIX IIPOU3BOJICTB, HCTOPHUYECKUI OYEPK PA3BUTHS MUKPOOHOI OHOTEXHOJIOTUH B
Halleu cTpaHe.

2. Cenexuus MHUKPOOPTaHU3MOB — IIPOAYHECHTOB NPAKTHUYCCKHU Ba’KHBIX BCIICCTB. Hcronp30BaHre METO0B TEHETHICCKOM
WHXCHCPUHN UIA TOJTYUCHHUS IMTPAKTUICCKN BAXXHBIX ITAMMOB MUKPOOPIraHU3MOB.

3. KynsTuBHpOBaHHUE M XpaHEHHE MUKPOOPTaHU3MOB. BHIBI 0OOMEHHBIX IIPOIIECCOB MUKPOOPTaHU3MOB M UX IPHMEHEHHE B
MPOMBIIIICHHONH MUKPOOHOIOTHH.

4. Ucnionp3oBanne OakTepnodaroB # IMMOOMIN30BaHHBIX KJIETOK MUKPOOPTAHU3MOB B MUKPOOHOIOTHYECKON
MPOMBIIIICHHOCTH.

5. HonyquI/Ie OHOJIOTMYECKH aKTUBHBIX BCIICCTB M OTACIBbHBIX KOMIIOHCHTOB MI/IKpO6HLIX KJICTOK: aHTI/I6I/IOTI/IKI/I,
BUTaMHHbI, aAMUHOKHNCIIOTBI, HYKJICOTHUBIL, (bepMeHTbI, JIMOUABL, ITOJIUCaXapUuabl.

6. IIpon3BoacTBa, OCHOBAaHHBIE HA MOTyYCHUH MUKPOOHOIT 6nomaccel. Ilomydenne Genxa.

7.I1pon3BOACTBO BaKIMH, OakTeprHo(haros M MpenapaToB A HOPMAIH3AIMA MUKPOGIIOPH! OpraHM3Ma YeIoBeKa.

8. [Tomyaenue a30ThUKCHPYIOMNX OaKTePHATBHBIX MIPEapaToB M MPEMapaToB MEKPOOPTaHU3MOB POTHB BpeIUTENeH
CEIIbCKOXO3SIMCTBEHHBIX KYIbTYpP PaCTCHUH

9. broreoTexHoMOTHS METAIIOB. [TOBpeX)ICHNS MUKPOOPTraHU3MaMH METAITIOB M CIIOCOOBI MX 3aIIHTHI.
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IMTomemeHust 1711 CaMOCTOATENBHOM PabOTHI 00yJAIONIUXCSl OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOH C ITOJKITIOYCHHEM K CeTH
"WuaTepHeT" 1 00ecleueHneM JOCTyIa B 3IIEKTPOHHYIO HHYOPMALMOHHO-00pa30BaTeIbHYIO Cpely YHIBEPCHTETA.

9. METOAUWYECKHUE YKA3AHUS AJId OBYYAIOIIUXCSA 1O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

VYcmemHoe n3ydeHne Kypca TpeOyeT OT CTyAeHTa IOCEIIeHNS JICKINH, TPaKTHIECKIX 3aHATHH, BRIMOTHEHHS BCEX YICOHBIX
3aJaHUi TpernoaaBaTels, O3HaKOMIIEHHS ¢ 0a30BBIMH YIeOHMKaMU, OCHOBHOW U TOTIOIHUTEIBHOHN TUTEPaTypOil.

JleKny OCBEIIAIOT CTYICHTaM HauOoJIee CIIOKHBIC BOIPOCHI, CIIOCOOCTBYIOT ()OPMHUPOBAHHIO y CTYACHTOB HaBBIKOB PAOOTEI
C HAayJHOI TUTEepaTypoil. 3amnch KN IIPOBOUTCS B BH/E (PUKCHPOBAHUS OCHOBHBIX MOJOKEHUH, TEPMUHOB, TOHATHI.
IMpakTHyeckue 3aHATUS JAIOT BO3MOXKHOCTB CTYCHTaM IIPOBEPUTH TIIyOUHY YCBOCHHS Y4eOHOTO MaTepuala, HAIpaBIICHBI
Ha COBEPIIEHCTBOBAHNME WHAUBHYaIbHBIX HABBIKOB, yMEHUE PAOOTATh B KOJLUIEKTHBE.

CamocrostensHas padota crynerTos (CPC) sBisieTcst 0THIM M3 OCHOBHBIX pa3fenoB oOydeHus. [Ipu 3ToMm cTyaeHT 00s3aH
paboTaTh C HAYIHO-METOIUUECKOH INTEpaTypoli, M3ydaTh HaydHO-NPaBoBEle akThl. CPC npennazHadeHa He TOJIBKO IS
OBJIAZICHUS TUCLUIUIMHON, HO U U1 (POPMHPOBAHUS HABBIKOB CAMOCTOATENLHON paboThl BOOOIIE, B yueOHOM, HAYIHOH,
npo¢ecCHOHaIbHON NEsSTENbHOCTH, CIIOCOOHOCTH IIPHHUMATh Ha ce0s1 OTBETCTBEHHOCTh, CAMOCTOSTEIBHO PELINTD
npo0eMy, HAXOIUTh KOHCTPYKTUBHBIE PEIICHNS, BBIXOJ] U3 KPU3NCHOM CHTYaINH. [1ocTOSHHAS aKTHBHOCTh Ha 3aHATHSIX —
3aJI0T YCTIENIHOM pa®OThI U MOJIOKHUTEILHOW OIIEHKH.

B cnyyae npuMeHeHus Ipu 00y4eHUH AUCIUILTHHEI DIEKTPOHHOTO 00Y4eHHsl, AUCTaHLIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI OOIICHHE 00YJarOIIMXCsI U TPEHOAaBaTENsI OCYIIECTBISICTCS B PEKUME PEATFHOTO BPEMEHH (OHITAHH-IeKIN
(BeOMHAPBI), YaTHI, BUICO-KOH(GEPEHINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MSOffice365, hopymbl, 27€KTpOHHAS 1TOYTA U AP.).

Bonburyto yacTs BpeMeHH 00y4alomuecs: CaMOCTOSTEIBHO paboTaloT ¢ y4eOHO-METOJUIECKUMH MaTepruaaaMu. CTyIeHTHI
MMEIOT BO3MOXKHOCTh KOHCYJTBTHPOBATECS € IIPENOAaBaTeIeM IT0 BCEM BOIIPOCaM, BOSHUKAOIINM B X0/ CAMOCTOSATEITHHON
paboTHI TOCPENCTBOM 3JIEKTPOHHOHN MOYTHI, COITHATBHBIX CETeH H T.II.

Hoctyn oOyuaromierocst K yaeOHbIM pecypcaM B pexKUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSATENbHON paboThI
OCYIIECTBISIETCS Yepe3 ceThb IHTepHeT B yIOOHOM ISl HETO MECTe, BpEMEHH U TeMITe

ITpu 0Oydenny NHI C OTPAaHNYIEHHBIMHI BO3MOXKHOCTSMH 3/JOPOBBSI JJICKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHbIC
o0Opa3oBaTenbHbIE TEXHOIOTUH MPEeIycMaTPUBAIOT BOSMOXKHOCTH IIpHeMa-Tiepeiaui HHGOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanmsamust qUCIMIUIMHEI ¢ TPUMEHSHHEM 3JICKTPOHHOTO 00yJIeHHs, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, JOT) ocymecTBusieTcs Ha 0OCHOBaHHHU «I10JI0KEHNUS 0 peann3alii OCHOBHBIX U TOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX
IporpamMM ¢ IpUMEHEHHEM JNEKTPOHHOTO 00y4eHUs U IUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B heepaabHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeFHOM YUPEKICHUH BRICIIETO 00pa3oBaHus «esIOMHCKUH rocynapCcTBEHHbINA
yHHBepcHUTEeTY, «I10707KeHNs 0 TOpsAAKE 3aUeTa 0OYJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTEIbHBIM
nporpamMam Beiciero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHUS B OPTaHU3AIMAX, OCYIIECTBISIOMIX
00pa30BaTeNbHYIO NEATENLHOCTD, YICOHBIX IIPEIMETOB, KYPCOB, JUCUHUILINH (MOIYyIeil), IPaKTHK, JOTOIHUTEIbHBIX
00pa30BaTeLHBIX MPOTPAMM) ITOCPEIICTBOM JIEKTPOHHON MH(POpMaImoHHo-00pa3oBatenbHOl cpensl T BOY BO
«Uenl'Y». B uckmoanTenbHbIX Cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3aniuy 00pa30BaTeNbHON IESTETLHOCTH C
npumMenerreM 30, JJOT Moryr npuMeHsTh KOMIIOHEHTBI, He BXOSIINE B IIEPEUCHb IIEKTPOHHOH MH(POPMaMOHHO-
00pa30BaTeNbHON CpesIbl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JTUCIMITJINHBI OBYYAIONIUMHUCH C
HWHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 31O0POBbSA

OcBoeHUE AUCHUILIMHBI MHBAIUAAMH U JTHLIAMU C OTPAaHMYEHHBIMU BO3MOXKHOCTSMH 370POBbs OCYIIECTBIISETCS C
WCIIONIF30BAaHUEM  CIICIMANBHBIX TEXHHYECKHX CPEACTB M TOJO0 WHGOPMAIMOHHBIX TEXHOJOTHH, IPETOCTaBIIEMBIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYEHHIO MHBATHUIOB U JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 310pPOBbS
Uenl'Y o 3anpocy oOyuatorerocs.

1. MoOunnpHBIE cHelaIbHBIe TEXHUIECKHE CPENICTBA JUIS JIMII C HAPYIICHUSMH 3pPEHHS: MTOPTaTHBHBINA KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mpudToMm Bpaiins c¢ cuaresaropom peun «ElBraile-W14J G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
noctyna NVDA; sneKkTpoHHbIE YBEIMUYHUTENH Ui YAAJIEHHOTO MPOCMOTPA; BUACOYBEIWUYHUTENN MOPTATUBHBIC; TH( IOIMIIEED;
IUPPOBBIC TUKTO(DOHBI.

2. MoOunbHEIE CHEIMaIbHBIE TEXHHYECKHE CPENCTBA UL JIMII C HApYIMICHHAMH CIIyXa: CHCTeMa CBOOOIHOTO
3ByKOBOTO IIOJISI CO BCTPOCHHON coBMecTHMOCTBIO ¢ FM-ycrpoiicTBamm; panuokiaccel «ConeT-PCM» ¢ mepemaTdmkom,
3ayIIHBIM HMHIYKTOPOM U WHIYKIMOHHOHM MeTinei; cucreMa HMHGOPMAIMOHHAS Ul clabochbllamux nepeHocHas «Mcrox»
A2 cO BCTPOCHHBIM IUICEPOM — 3BYKOBBIM HH(OPMATOPOM; TOKYMECHT-KaMepa; INPOTpaMMHpPYEMBIC CITyXOBBIC aIlnaparsl
MHIVBHIYATBHOTO ITOJI30BAHHUS.

3. AccucTtuBHBIE HMH(OPMAIMOHHBIE TEXHOJIOTHH: NPOTpaMMHOE OOecleueHHe JKPaHHOTO JOCTylNa € CHHTE30M
peun NVDA; mnporpaMmbl 3KpaHHOTO YBEIMYEHHMS; HPOrpaMMbl PEYEBOTO CHHTE3a [UIsi KOMIIBIOTEPOB M HOYTOYKOB;
MPOTpaMMBI PEIEBOTO CHHTE3a JJIsI MOOMIIBHBIX YCTPOMCTB; SKpaHHAS KJIAaBHATypa; SKpaHHAs JIyIIa.
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ITpu HEOOXOAMMOCTH JUIA OOYJAIOMMXCA C HApYIICHUSIMH 3pEHHS Ha pabodnmx MecTaxX A HMPOBEACHHS IPAKTHYECKUX WIIN
1a00paTOPHBIX 3aHATHH yCTAHABIMBACTCS CIELMAlbHOE IPOrpaMMHOE obecredeHne (IporpaMMa peueBOd HaBHUTAIMU
NVDA, peueBbie CHHTE3aTOPbI, SKPAHHBIE JIYIIbI).

B yueOuble aymuTopnmu oOecnedmBaeTcsi OECHPENATCTBEHHBIM JOCTYN A OOYJalONMXCS WHBAJIHIOB M OOYJaIONIUXCS C
OTpaHWYECHHBIMU BO3MOXKHOCTSIMH 3J0pOBBsl. B Kaxmol ayguropmuu, rie oOy4aroTcsi MHBIMABI U JIMIA C OTPAHWYCHHBIMH
BO3MOXKHOCTSMH  3/I0POBbS, IIPEAyCMaTPUBAETCA COOTBETICTBYIOLIEE KONMYECTBO MeECT [ OOYJaloIUXCSI C y4eToM
HapyIIEHUH UX 37J0POBbS.

Jig ocBOEHUS NUCUUILIMHBI MHBAIMAAM U JIMLAM C OTPaHUYEHHBIMHM BO3MOXHOCTSMU 3JI0POBbsI IIPENOCTABISIETCS JOCTYI K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIMMCs B HaydHoll Oubnmorexke Yenl'V, ¢ mOMOIIBIO CHENMAJIbHBIX TEXHHUYECKHX CPENCTB;
JOCTYIl K 3JIEKTPOHHBIM HCTOYHMKAaM, NPEJCTaBICHHBIM B (pOpME IICKTPOHHOTO JOKyMEHTa B (hOHIEC HAydHOW OMONMMOTEKH
Yenl'Y wmnm 3meKTpOHHO-OMONMHOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIMANBHBIX TEXHHYECKHMX M IIPOTPAMMHBIX CPEICTB
(pabouee MecTO I HE3psUETO MOJIB30BATENS C MPOTPAMMHBIM 00ECIIEUeHHEM 3KPAHHOTO JOCTyHa ¢ cHHTe30M pedd NVDA,
paboyee MeCTO C KOMIBIOTEPHBIM poiepoM U KiaaBuaTypoidl Clevy c OOMBIIMMU KHONKAMH U C pas3felsiomell KIaBHIIH
HAKJIaJIKOM).

Y4eOHO-MEeTOAUIEeCKHEe MaTepHanbl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB WM JIMI[ C OTPAHWYECHHBIMH BO3MOXKHOCTSMH
3J0POBBsI IPEIOCTABIIOTCA B (hOpMax, alalTUPOBAHHBIX K OTPAaHHUYCHUSAM UX 310POBbS U BOCTIPHATHS HH(DOpMaLUK:

JIns nun ¢ HapyLIeHHsMU 3pEHUs:

- B TIEYaTHOH (hopMe yBEMMIECHHBIM MIPUPTOM,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B popme aynuodaiina,

- B ieqatHo# opme mpudTom Bpaitis.

Ji nun ¢ HapyleHUsIMHU CITyXa:

- B Ie4aTHOH opme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

Jli nun ¢ HapyleHUsIMU ONIOPHO-ABUIATENIBHOIO alapara:

- B Ile4aTHOH opme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIH NIepedeHb MOXKET OBITh KOHKPETH3NPOBAH B 3aBICHMOCTH OT KOHTHHI€HTA OO YIAOMIIXCH.

Jlns MHBaNMMAOB M JHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBbSI OCBOCHHE AWUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
MOJIHOCTBIO OCYIIECTBIICHO C HCIIOJIb30BAHMEM [HUCTAHLIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHHMM [UCIMIUIMHBI WHBAIMAAMH M JIMIAMH C OTPAHHYCHHBIMH BO3MOXHOCTSIMH 3I0POBBS HCIIONB3YeTCs
UHIMBHOyanbHas paborta. [Ilon wHanmBMAyansHOW paboTOM mojpasymeBaeTcss aABE (OPMBI  B3aUMOJCHCTBHA C
Tpero/iaBaTeNeM: HWHIWBHAyalbHas ydeOHas pabora (KOHCYIbTalWH), T.€. JIOTOJHHUTENBPHOEC pa3bsiCHEHHE Y4eOHOTO
MaTepuara W YIIyOJeHHOe W3ydeHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpPBIE B OSTOM 3aWHTEPECOBAHBL, N
UHIUBUIyalbHas BOCIUTATeNbHAs paboTa. VIHAMBUIyaTbHBIE KOHCYIBTALMM HATPABICHBl HA HMHAWBUAYATH3aLUI0 OOYdECHUS
U YCTAQHOBJICHHIO BOCIIUTAaTEIILHOTO KOHTAKTa MEXAY IperojaBaTeleM W OOyYalOMMCS WHBAIMAOM HIM OOYJalomuMCs C
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 37J0POBBSI.

IMpu mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIHAOB U JHI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMU
3J0pOBbsl IO TUCLUIUIMHE OOECHEeYMBAETCSl BBINOJIHEHUE CIEIYIOIUX JOIMONHUTENBHBIX TpeOOBaHUI B 3aBUCHMOCTH OT
WHIVMBHUYaIbHBIX 0COOCHHOCTEH, 00yJaromuxcs:

a) WHCTPYKOHSA M0 TIOPAAKY TPOBEIACHUS IIPOIEAYPHl OICHMBAHUS MPENOCTAaBIsACTCS B AOCTYMHOH ¢opme (YcTHO, B
MUCbMEHHOH Qopme, B MUCbMEHHOH Gopme mpudrom Bpaiins, yCTHO ¢ UCIIONB30BaHUEM YCIYT CYpAOTIEPEBOAUNKA);

6) mocrynHas (opMa NpeNOCTaBICHUs 3aJaHUH OLCHOYHBIX CPEACTB (B IEYaTHOH QopMme, B NMEYaTHOH (HopMe yBEIMUECHHBIM
mpudToM, B redaTHoH popme mpudTom Bpailind, B popMe 3IeKTPOHHOTO JTOKYMEHTa, 3aJlaHUS 3aUNTHIBAIOTCS ACCHCTEHTOM,
3aJaHuUs MPEIOCTABIIIIOTCS C MCIOIb30BaHUEM CypIONEPEBOIA);

B) JocTynHas (opMa MpeqoCTaBlIeHHs OTBETOB HAa 3aJaHus (IMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
NHUCbMEHHO mpudTOM bpaifis, ¢ HCroIbp30BaHIEM YCIIyT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHHM NPOIEAYPH! OICHMUBAHUS PE3YNBTATOB OOy4eHHS HHBAIHAOB W JIMI[ C OTPAHHYCHHBIMHA BO3MOXHOCTSIMU
3J0pOBBsI NPEIYCMAaTPUBACTCA MHCIIOJIB30BAHUE TEXHUYECKHX CPEACTB, HEOOXOIUMBIX MM B CBS3M C UX HWHAUBHIYaJIbHBIMHU
0COOEHHOCTAMH. DTH CpelcTBa MOTYT OBITH IpenocraBieHbl Yenl Y Wil MOTYyT HMCIIOIB30BAaThCS COOCTBEHHbBIE TEXHUUYECKHE
cpernctBa. Ilpm HEoOXOAMMOCTH WHBAJIMIAAM W JIMI[AM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3[I0POBBSI ITIPEIOCTABIIETCS
JONMOTHUTENBHOE BpeMs AT MOATOTOBKM OTBETa HAa 3aJaHUs, NpOLEAypa OLECHWBAaHMSA pE3yIbTaTOB OOydeHHs IO
JUCILUIUIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIoB.

[IpoBeneHne mpouexypbl OLECHUBAaHMS pPE3YyIbTaTOB OOYYCHHS WHBAIWIOB M JIMI C OTPAaHWYCHHBIMH BO3MOXKHOCTAMH
3JI0POBBS IOITYCKACTCS C MCTIOJIB30BAHUEM TUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA.
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