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1. Iless 1 NUIaHUpYeMBbIe Pe3yabTATHI OCBOCHHS AUCHUILINHBI (MOLYJIs1)

[{enbro OCBOCHMSI TUCIUILIMHBI SBIISETCS (POPMUPOBAHUE CACAYIOIUX KOMITETECHIUI:

— OIIK-2. CrnocobGeH TBOPYECKH HCIIOJIB30BaTh B MPO(ECCHOHATBLHON ACATEIHHOCTH
3HaHUS (PYHIAMECHTAIBHBIX U TMPUKIATHBIX Pa3/IeioOB TUCHUIUIMH (MOIYJIEH), OMpeIesIOIinX
HaIlpaBJIEHHOCTh IPOrPAMMBI MaruCTpaTyphl;

— OIIK-5. CiocoOeH y4acTBOBATh B CO3/IaHUM M PEATH3AIMHA HOBBIX TEXHOJIOTUH B chepe
npodeccuoHaNbHOM ~ IEATENBHOCTH U KOHTPOJIE MX DKOJOTMYECKOdl 0e30macHOCTH ¢
HCII0JIb30BAHUEM JKUBBIX OOBEKTOB.

PesynpraramMu OCBOEHUS NMCHUIUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHHS
KOMIIETECHLIUM:

— HNOIIK-2.1. JlemoHCcTpupyeT NOHMMaHHe (yHIAMEHTAIBHBIX M  TPHUKJIAJIHBIX
MpEeACTaBICHUIN UCIMIUINH, OIPEIESIONIUX HAIPABICHHOCTh MPOTPaMMbI MarCTPaTyphl;

— NOIIK-2.2. JleMOHCTpUpPYET TOHUMAHHUE METOIOJIOTHYECKUX OCHOB JUCIUILIUH,
OTPEIEISAIONINX HATPABICHHOCTD MPOTPAMMbI MaruCTPaTyphl;

— HOIIK-2.3. Hcnonp3yer ¢(yHIaMeHTaIbHBIE 3HAHUS, MPAKTUYECKHEe HApaOOTKH U
METOJIMYEeCKUl 0a3uC creunaIbHbIX AUCHUIUIMH, OMPEACNSIONINX HAPaBIEHHOCTh MPOrPaMMBbI
MarucTpaTypsl, IpH TUTAHUPOBAHUH U PEATTU3AIMU TPOPECCHOHATBHON ACSITEITbHOCTH;

— NOIIK-5.1. TloHnmaeT TEeOpeTHYECKUE NPHHIIUIBI W COBPEMEHHBIM IPAKTUYECKUMA
OITIBIT MCITOJIB30BAHMSI OMOJIOTHIECKUX 00BEKTOB B cpepe MpodheCCHOHATBHON e TSIIEHOCTH.

2. 3a1a4u 0CBOEHUS TUCHUILINHBI

— W3yunTh OHOTEXHOJOTMYECKHE TPOLECChl W MPUHUIUNB  (DYHKIMOHHUPOBAHUS
OMOTEXHOJIOTHYECKUX MPEATPUITHH.

— IIpoananu3upoBaTh BUIbl OMOTEXHOJIOTUYECKUX MPOIECCOB, NMPOIYKTOB U UX CBS3b C
areHTamMM IMPOU3BOJICTBA, BBISIBUTH TPEOOBaHUS K MUKPOOHBIM areHTaM, HUCXOS MX MPUHIIUIIA
OpraHM3aliy CTaauil OMOTEXHOIOTUYECKOTO MPOU3BOJICTBA.

— CopmupoBaTh CIOCOOHOCTH K CaMOCTOSITEIbBHOMY MO3HAHUIO M O0YYEHHIO, TTOUCKY
HUCTOYHUKOB HH(popmanuu (B ToM 4ymcie B cetd MHTepHeT), 00001IeHNI0, OPOPMICHUIO H
MPEACTABICHUIO  PE3YJIbTATOB HAYYHOW  JACATEIBHOCTH, WX KPUTHUYECKOMY aHAJIH3Y,
apryMEHTUPOBAaHHOMY OTCTAMBAHUIO CIIOXKUBIIEHCS TMO3ULIMU 1O 33JaHHOM TEeMaTHuKe,
ITOATOTOBKE BBICTYIUICHUI W BEACHUIO JUCKYCCUH

3. MecTo AucuMIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl

JucuuImHa OTHOCUTCS K 4acTH 00pa30oBaTeNbHOW MPOTrpaMMbl, (hOpMUPYEMOW ydaCTHUKAMHU

06pa30BaTeJ'IBHLIX OTHOH.ICHPIﬁ, npeaaracTca O6y‘{aIOH.II/IMCH Ha BBIGOp.
4. Cemectp(bl) ocBOeHust u ¢GopMa(bl) NPOMEKYTOUHON AaTTECTAIMM 1O
AUCIHHUIIMHE
Cemectp 1, 3auer.
5. Bxoanble TpeGoBaHMs 1)1 OCBOCHHSI TUCIUNIIMHBI
I[J'IH YCHCIIHOI'0 OCBOCHHA AHUCLUIIIIMHBI Tp€6y10TC$I KOMIICTCHIINU, C(l)OpMI/IpOBaHHLIC B XO0A€
OCBOEHHUSI 00pa30BaTEIBHBIX IMPOTPAMM MPEANIECTBYIONIETO YPOBHA oOpazoBaHus. llpeacraBneHHas
JUCIMIINHA 0a3UPyeTCsl Ha 3HAHUSIX OOIIeH MUKPOOHOJIOTUH, OMOTEXHOJOTHH, OCHOB KYJIbTHBHUPOBAHHMS
MHUKPOOPIraHU3MOB H KIJICTOK, a TaKKC Ha 3HAHUU YCTPOfICTBa U MPUHIOUIIOB pa6OTBI OCHOBHOI'O
OMOTEXHOJIOTHYECKOTO  MPOU3BOJACTBEHHOTO  oOopymoBanus. OOyuwarommecs JOJKHBI — BIIAJIETh
MPAKTUYCCKUMU HaBbIKaMH BCJACHUA YUCTBIX KYJIBTYP MUKPOOPraHU3MOB, MX BBIJACJICHHA W XPaHCHUA,
YMETh CaMOCTOATCIIbHO CIUIAHUPOBATb W OPraHU30BaATbH pa60Ty B CTCPUJIbHBIX MNPOU3BOACTBCHHBLIX
NOMCHICHUAX, YMCETb ACJIAaTh AOKJAAbl U IPE3CHTOBATH CO6CTB€HHYIO pa60Ty, OCYILICCTBJIATh ITOUCK
nH(pOpMAaIMU B MHTEPHET-PECypCax.
6. SI3bIK peaju3anun
Pyccknii
7. O0beM TMCUMILUTHHBI (MO1YJIs1)

OO0mmast TPyA0E€MKOCTh JUCITUTUTNHBI COCTABIISET 2 3.€., /2 9acoB, U3 KOTOPHIX:

— JIeKuuu: 8 u.;

— ceMuHapckue 3ausaTus: 12 u.;

— npaktuueckue 3anarus: 0 u.;



— nabopatopHbie paboTsl: 0 4.
B TOM 4YHCIIE TIpakTU4YecKas moaroroska: 0 4.
O0beM caMOoCTOATENBHOM paboThI CTYICHTA OIIpEIeNIeH YYeOHBIM TLIAHOM.

8. ConeprxaHue TUCUMILTHHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 110 TEMaM
BBojgnas nexuus
Ienn wu 3amaum kypca. MHcropus pa3BUTHS, CTPYKTypa M HalpaBJCHUS COBPEMEHHOM
OMOTEXHOIIOTHH.

Tema 1. BbHOTEXHOJOTHMYECKOE MPOW3BOACTBO. TEXHOIIOTWYECKHE OCHOBBI, HCIIOJIb30BaHUE
MHUKPOOPTaHU3MOB B KAUECTBE 3JIEMEHTa TEXHOJIOIHU

Tema 1.1. Buaps! u opranu3arust MUKpOOHOJIOTHIECKUX TTPOU3BOJICTB

CyTtp OmOTeXHONOTHYECKOTO Mporecca. CXeMbl peann3alii OMOTEXHOJIOTHYECKOTO Ipolecca.
Cramnyn OMOTEXHOJOTHISCKOTO MPOM3BOACTBA. DIIEMEHTHI, CIararolne OMOTEXHOJIOTHUSCKHHA TIPOITeCC.
Knaccudukanus MUKpOOHOIOrHYECKUX MPOU3BOACTB (IO MPOAYKTaM, MO TEXHOJIOTHYECKUM acHeKTaM
KyJIbTUBUPOBaHUS W T.A.). lcrmonp3oBaHue OHOMONS B COCTaBICHHMHM NHMTATEIbHBIX Cpel UL
OMOTEXHOJIOTUYECKUX IPOLIECCOB.

Tema 1.2. PaboTa ¢ MUKpOOHBIMH KYJIBTYPaMHu

Buasl KynpTHBHPOBAaHHMS MHUKPOOPIaHU3MOB W CTaAUM KyJIBTHBHPOBAHMS, METOABI BBIICICHHUS
OpPOAYKTOB  MeTabonu3ma,  crabunm3anusi  OpOAYKTOB,  ouMcTKa. OCHOBBI ~ aceNTUKU B
OMOTEXHOJIOTHYECKUX MPOU3BOJCTBAX. Mcmonp30Banne 6MOMOIS B COCTABICHUH IUTATEIbHBIX Cpel IS
OMOTEXHOJIOTUYECKUX IPOLIECCOB.

Tema 1.3. IlomynsuuonHass mukpoOuonorusi. OueHka 3QQEeKTHBHOCTH MHKPOOHOIOTHYECKUX
IIPOU3BOJCTB

YaenpHas CKOPOCTh Pa3MHOKEHHMS MHUKPOOpraHusmoB. Ilepuon ynBoeHHs u Bpemsl T'€HEpaLHH.
3aBHCHUMOCTD yJeNbHONH CKOPOCTH POCTpa OT KOHIEHTpaluuK cyocrpara. MHrubupoBanue pazMHOKEHUS.
3aBHCUMOCTh POCTa KYyJIBTYpPbl OT abmoTmyeckux (akropoB. PecypcHblii mapamerp. Tparel Ha
noxnepxanne. Merabonmuecknit kodhdunment. Kpurepun oneHkn Ouonormdeckoro arenra. lloHsaTre
TEXHOJIOTHYHOCTH MITaMMa-TipofylieHTa. Kputepun oneHkH 3()()EKTUBHOCTH MHKPOOHMOIOTHUYECKHX
6I/IOTGXHOJIOFI/IHCCKI/IX ITPOU3BOJICTB! IMPOAYKTUBHOCTD mmpounecca, YACHIBHBIC OHEPTro3aTparhbl,
HENPOAYKTUBHBIE 3aTpaTbl. YIpaBieHHE OWOTEXHOJOIMYECKMMHU Hpou3BoAcTBamMH. [IpuHImmel
MacIuTaOUpOBaHUS MUKPOOHBIX IIPOU3BOICTB.

Tema 2. MukpoopraHu3Mbl B T€HHOW W KJIETOYHOW WH)KEHEpHH. VICTOIb30BaHHME CENEKINH U
MyTareHe3a B OMOTEXHOJIOTHH MUKPOOPTaHH3MOB

TpaguioHHas CEJIEKIUs MHUKPOOpPraHu3MoB. CKPUHHUHT, OTOOP M MCKYCCTBEHHBIM MyTarcHes;
[eTH, METOABl U JOCTIKCHHS. HOBBIE MUKpPOOPTaHM3MBI KaK MPOIYKT TEHHOW WH)XCHEPHUH.
Hcnonp3oBanue MpoKapuoT U 3YKapHOTHIECKHX MUKPOOPTaHU3MOB, HEKJIIETOUHBIX OPTaHU3MOB (BHPYCHI,
BHUPOUJIBI I BUPYCOHUBI) KaK MPOAYIEHTOB (JEpMEHTOB M BEKTOPOB JJIsI T€HHOW WHXeHepuu. Myseu u
0aHKHM XpaHEHUS 'EHOB C TIOMOIIBIO MTPOKAPHOT M HEKJICTOYHBIX OPraHU3MOB.

Tema 3. MukpoopraHu3Mbl B arpoOMOTEXHOJIOTHH

Mukpoopranu3Msl B MUHEPAJIbHOM IUTAHUM, CTUMYJISIUUM POCTA W IOBBILIEHHH YCTOWYHMBOCTH
pacTeHHid K CTpeccoBBIM BO3zecTBUsIM. [IpoTekropHbIi 3ddekr OakTepuii Ha pacTeHUS B YCIOBHUIX
9KOJIOTHYECKUX CTPECCOB. bakTepuanbHas 3ammTa pacTeHHH OT BO3BpaTa XO0J0J0B. MHUKPOOPTaHU3MBI B
3alIUTe pacTeHHWH OT OoJe3HeH, COPHSAKOB M BpeauTenell. MUKpOOpPraHM3MBI B 3aIlUTe OKPYXKAromIen
cpensl. llpobmemMbpl WHTPOAYKIIMM MHKPOOPTaHM3MOB B OKpYXaromylo cpeny. lIpokapuoTsl Kak
HUCTOYHUKM T€HOB JUISl YIIyYLICHHUS! TOTPEOUTENBbCKUX CBOMCTB CENbCKOXO3SIMCTBEHHBIX KYJIBTYP, 8 TAaKKe
MOBBIILICHUS YCTOMYMBOCTH pacTeHHH K OMOTHYECKHX, aOMOTHYECKHMM M AHTPONOIeHHBIM (haKTopam
METOZIaMH TE€HHOM WH)XeHepuH. MUKpPOOpraHW3Mbl KaK albTEepPHATHBHBIA MCTOYHHMK Oeiika. KopmoBbie
AMHHOKHUCIIOTBI, AHTHOMOTHUKM W BHUTAMHHBI JUI CEJIbCKOXO3AWCTBEHHBIX JKHMBOTHBIX Ha OCHOBE
MHUKPOOHOJIOTHYECKOTO IPOU3BOICTBA

Tema 4. MUKpOOpraHU3MbI B TPOMBINUICHHOCTH U IMUIIEBOW OMOTEXHOJIOTHH

TpaauIoHHBIE MUKPOOPTAHU3MEI JIJIS TIPOIIECCOB OpPOKECHHS B MUINEBOI OmotexHonoruu. [lonck
W CKPUHHUHT HOBBIX INTAaMMOB. MUKPOOPTaHU3MBl KaK HCTOYHHKH (EpPMEHTOB [UIsI THIIEBOW U
MIPOMBINIUICHHONH ~ MUKpoOmosnoruu. llomyuenne opranmdeckux kucior, IIAB, smymbraropos,
AHTHOKUCIIUTENICH, OUOMONIMMEPOB M APYTUX COCAWMHEHUH JUIsl PAa3JIMYHBIX OTpaciieii HApOIHOTO



XO3SMCTBA.

Tema 5. Mukpoopranu3mbl B 3KOJIOTHH

MukpoOHONOTHYecKoe  OYMINEHHE TIOYBBI M BOJOEMOB OT HE(TAHBIX  3arps3HCHHU.
MukpoOuonorudeckas aerpajanusi NeCTUIMIOB U JPYTHX KCEHOOMOTHKOB. BHOCOPOIUS W CHWKEHHE
TOKCHYHOCTH HOHOB TSDKEIBIX METAUIOB. MUKPOOMONOTHYECKAsl OYHCTKA OKPYXKAIOUICH Ccpelpl OT
OpPraHMYECKUX OTXOJIOB U 3arpsi3HUTENIeH. MUKPOOPraHU3MBbI B 3KOJIOTHUECKON HHXKEHEpUU. MUKpPOOHBIC
MpOIleCCHl W WX pONb C CTa0WiIM3ali W TOAJEPKAaHUH YCTOWYHBOCTH OHOCHEPONOgO0HBIX
HCKYCCTBEHHBIX 9KOCHCTEM. POJIb MUKPOOPTaHU3MOB B 3aMKHYTBIX UCKYCCTBEHHBIX 9KOCHCTEMAX.

Tema 6. MukpoopraHu3Mbl B MEIUIMHE U (hapMaKOJIOrun

IIponsBoacTBo anTrOMOTHKOB. [Ipom3BoacTBo BakmuH. [IponM3BOACTBO MPOIYKTOB MUKPOOHOTO
cuHTe3a (TOPMOHBI, BUTAMHHBI, aMUHOKHCIOTHI U T.1.). CHUMOMOTUKH, TPEOMOTUKA H TPOOUOTHKH.
[Tpou3BoACTBO CTEPOUTHBIX TOPMOHOB.

Tewma 7. HopmaTuBHBIE JOKYMEHTHI B OHOTEXHOJIOTHUH
HopmaruBHO-TIpaBoBbIe JOKYMEHTHI OMOTEXHOJIIOTHYECKUX MPOHM3BOACTB: TEXHUYECKUE YCIOBUS
Ha MPOAYKT, TEXHOJIOTMYECKUI pErjJaMeHT IPOM3BOACTBA, TEXHOJOrMYecKas KapTa. bBiok-cxeMsl
npousBoAcTBa. Ilacmopr Ha mpoxyneHTta. OTanbl U aNrOPUTMbI CO3AAaHUSI HOPMATHBHBIX TOKYMEHTOB.
[IpaBoBBIE acTeKTHI IEATEIBHOCTH B chepe reHHO-uHKeHepHbIX OnotexHonoruid. Crangapter GCP, GLP
u cGMP.
9. Tekymmii KOHTPO.JIb MO AUCHUILINHE

Tekylmuii KOHTPOJb IO AMCUUILIMHE IPOBOAUTCA IIYTEM KOHTPOJS MOCEIIAEMOCTH,
MpopabOTKM CHHCKA JOMOJTHHUTEIBHBIX BOIPOCOB IO TEeMaM JHCIHIUIMHBI, ITOATOTOBKHU
pedepaTtoB U MPOEKTOB, BHIOIHEHHUS TECTOB, HanmucaHuu pedepatoB u Qukcupyercs B Gopme
KOHTPOJIBHOM TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

10. lMopsaaok MpoBeieHUsI U KPUTEPUHU OIeHUBAHUS MPOMEKYTOYHOM aTTeCTAIIUH

3adeT mpOBOJUTCS B YCTHOM opMe 1o OmiieraMm. buneT coaepKUT OJIMH TEOPETUUECKUM
Y OJIMH MpakThudecKuit Bonpockl. [IpogomkurensHoCTh 3aueTa — 30 MUH.
IIpuMepHBIii TepedeHb BOIPOCOB IPOMEKYTOYHOMN aTTECTALNU:
CyTb OroTexHOIIOrHUecKoro npouecca. Cxembl peaan3anun OMOTEXHOJIOHYECKOro Mpolecca.
Craauy OMOTEXHOJIOTMYECKOTO MTPOU3BOACTBA. D
JIEMEHTBHI, CJIararonie OMOTeXHOJIOTMYECKHUI TTpoLecce.
Knaccudukanus MUKpOOHOIOTHYECKUX MPOU3BOJACTB (110 MPOAYKTaM, IO TEXHOIOTHYECKHM
acreKTaM KyJIbTUBUPOBAHUS U T.1.).
5 Bupl KyTbTHUBUPOBAaHUSI MUKPOOPTaHU3MOB U CTaIUH KyJIbTHBUPOBAHHSI.
6 MerToap! BeIAeIEHUS TPOIYKTOB METa00IM3Ma, CTa0MIN3aIHs IPOLYKTOB, OUUCTKA.
7. OCHOBBI aceNTHKH B ONOTEXHOJIOTHUYECKHIX TPOU3BOJICTBAX.
8
9

el

VY aenbHas CKOPOCTh Pa3MHOXKEHUSI MUKPOOPraHu3MoB. Ilepros y1BoeH!s U BpeMsi TeHEPaLH.
3aBUCUMOCTD yJIEJIbHON CKOPOCTH POCTpa OT KOHLEHTPALMK CyOcTpara.

10. WHrubupoBaHue pa3MHOXKXEHHUS. 3aBUCHMOCTh POCTa KYJIBTYPhI OT a0HOTHYECKHX (PaKTOPOB.

11. Pecypcusiii napametp. Tpatel Ha nognepxanne. Metabonnueckuii KO3QPHUINEHT.

12. KpuTepun onieHkr 6MOIOTHUIECKOTO areHTa.

13. [loHATHE TEXHONOTMYHOCTH IITaMMa-TipofayueHta. Kpurepun oneHkn 3¢h(eKTHBHOCTH

MI/IKp06I/IOHOFI/I‘IeCKI/IX OMOTEXHOJIOTMYECKUX IMPOU3BOJICTB: MPOAYKTHUBHOCTL IIpOIECCa, YACIbHBLIC
OHEPro3aTparhbl, HEIIPOAYKTUBHBIC 3aTPAThI.

14. VYnpaBneHue  OHWOTEXHOJNOTMYECKMMHU  IMPOM3BOACTBaMH. llpuHUIMOBI  MacimiTaOupoBaHUs
MUKPOOHBIX MPOU3BOJICTB.

15. TpamunuonHas ceneKus MHKpOOpraHn3MoB. CKPHHHHT, OTOOp M HMCKYCCTBEHHBIN MyTareHes;
LIEJH, METOABI M JOoCTHXKEHN. HOBbIE MUKpOOPraHU3MBI KaK MPOIYKT FEHHON MHXEHEPUH.

16. Hcnonp3oBanne NpokapruoT U dyKapHOTHUECKUX MHUKPOOPTaHMW3MOB, HEKJIETOUYHBIX OPraHU3MOB
(BHPYCHI, BUPOUIBI M BUPYCOH/IBI) KaK MPOAYIIEHTOB (PEPMEHTOB U BEKTOPOB JIJIsi TEHHOM WHKEHEPUH.

17. My3en 1 6aHKH XpaHEHHsI TEHOB C IIOMOIIIBIO MMPOKAPHUOT M HEKJIETOYHBIX OPTaHU3MOB.

18. MuxkpoopranusmMel B MUHEpPAIbHOM NHTAHWM PACTEHUH, CTUMYJSALUM pOCTa U TOBBIILIECHUU

YCTOWYMBOCTH PACTEHUM K CTPECCOBBIM BO3ACHCTBUAM. [IpOTEKTOPHBIN 2P heKT OaKTepuili Ha pacTCHHS B
YCIIOBUSX DKOJIOTHYECKUX CTpeccoB. bakrepranpHas 3amunTa pacTeHH OT BO3BPATa XOJIOA0B.



19. MHUKpOOpraHu3MbI B 3allIUTE PacTEHH 0T O0JIe3HEH, COPHAKOB U BpeauTeseid. MUKpOOpraHU3Mbl
B 3allIUTE OKpY’Karomei cpeasl. [IpobaemMbl HHTPOAYKIMH MUKPOOPTaHU3MOB B OKPYKAIOIIYIO CpELy.

20. [IpokapuoTel Kak WCTOYHUKHM TE€HOB Ui yIOydlIeHHS TOTPEOUTEIhCKUX  CBOWCTB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp, a4 TaKXKe IIOBBIIICHUS YCTOWYMBOCTH PACTEHWH K OMOTHYECKHUX,
a0MOTHYECKHM M aHTPOIIOTEHHBIM (PaKTOpaM METO/IaMHU TeHHOW WHIKEHEPHH.

21. Mukpoopranu3mMbl Kak aJbTepHATHBHBIA HMCTOYHMK Oenka. KopMOBBIE aMUHOKHCIIOTHI,
AQHTUOMOTHKA W BHUTAaMMHBI JAJISI CENBbCKOXO3SIMCTBEHHBIX >KUBOTHBIX Ha OCHOBE MHKPOOMOJIOTHYECKOTO
MIPOM3BOCTBA.

22. TpaauMoOHHBIE MHKPOOPTaHU3MBI JUIS TMPOIECCOB OpOXKEHHS B IHUINEBOW OWOTEXHOJOTHH.
[orck ¥ CKPUHUHT HOBBIX IITAMMOB.

23. MukpoopraHu3mMbl  Kak HUCTOYHHKH (EPMEHTOB JUIS THUIICBOM ¥ MPOMBIIIJICHHON
MHKPOOHOJIOTHH.

24, [Tomyuenue opranmdeckux KucioT, [IAB, amyneraTopoB, aHTHOKHCIIUTENEH, OMOITOIMMEPOB.

25. MukpoOuosorndeckass OYHUCTKA TIOYBBI W BOJOEMOB OT HE(PTIHBIX  3arpsA3HCHHM.

Muxkpobunonornueckas Jerpaganus MEeCTHIHIOB U JIPYTrHX KCEHOOMOTHKOB. brocopOums u cHImKeHHe
TOKCHYHOCTH HMOHOB TSDKENIBIX METamIoB. MHKpPOOHOJIOTHYecKass OYHCTKA OKpYXKalomed cpeiapl OT
OpPTaHMYECKUX OTXOJIOB U 3arpsi3HUTEICH.

26. MukpoopraHu3mMbl B OSKOJIOTUYECKOW WHXKEHepuru. MUKpOOHBIE TMPOLECCHl W WX PONlb C
CTaOWIM3aIi U TOAJEPKAHUH YCTOWIMBOCTH OMOC(EpONOIOOHBIX HCKYCCTBEHHBIX 3KOCHUCTeM. Poib
MHKPOOPraHM3MOB B 3aMKHYTBIX UCKYCCTBECHHBIX 5KOCUCTEMAX.

27. [Ipon3BoACTBO aHTHOMOTHKOB.

28. [Tpou3BOACTBO BaKITHH.

29. [Ipon3BoACTBO MPOIYKTOB MUKPOOHOTO CHHTE3a (TOPMOHBI, BATAMUHBI, aMHHOKHUCIIOTHI H T.JI.).
30. CuMOHNOTHKH, TPEOUOTHKH U IPOOHOTHKH.

31. IIpon3BOACTBO CTEPOUTHBIX TOPMOHOB.

32. HopmaTuBHO-TIpaBOBBIE TOKYMEHTHI OMOTEXHOJIOTMYECKUX MMPOM3BOJICTB: TEXHUYECKHE YCIOBUS
Ha MPOJYKT, TEXHOJOTHUYESCKHI PEriaMeHT ITPOU3BOJICTBA, TEXHOJIIOTHYECKAs KapTa.

33. brok-cxemsl mpousBoacTBa. [lactopt Ha nmpoayIeHTa.

34 Dransl U AJITOPUTMBI CO3AaHNd HOPMATHBHBIX JOKYMCHTOB. HpaBOBBIe ACIICKTHI ACATCIBHOCTHU B

chepe reHHo-uHx)eHepHbIX Onorexuonoruit. Crannapret GCP, GLP u cGMP.

Pe3ynbTaThl ycTHOTO 3aueTa ONpeAeNaioTCs OLEHKAMH «3a4TEHO», «HE3aUTEHOY.

Htorosast omeHka Mo JUCHMILIMHE, COCTOUT M3 OLEHKH 32 CaMOCTOSTENbHYIO paboTy (TeKyIiui
KOHTPOJIb), U YCTHOTO 3a4eTra (mpoMexyTouHas arrectanus). [lo kaxmaomMy U3 BHIOB 3a1aHU TEKYIIETO
KOHTPOJIsSI BBICTABIISIETCS] OLIEHKA «3aYTEHO», €CIIM YYaIMKCs BBIIIOJIHUI WM OTPa3ui B paboTe HEe MEHee
70% ot minanupyemoro odbeMa MaTepuaia. [lmaHupyemMslii 00beM oryamaeTcs 3apaHee u BbIPaXKaeTcs B
100% (MakcuMalbHO BO3MOKHOE KOJIMYECTBO NMPABMIIBHBIX OTBETOB (BOIPOCHI M TECT), paslieNbl U HX
IUTaHupyeMoe coaepkanue (pedepar, BoimosHeHue npoekra). [Ipu GopMupoBaHHH YCTHOTO OTBETa BO
BpeMs CAauyd 3aueTa oOydyarommMcs HEOOXOAWMO IMPOJEMOHCTPUPOBATH 3HAHMSA, HOIYYEHHBIE KaK BO
BpeMs JISKIIMOHHON YacTH Kypca U MPH CaMOCTOSATEIILHOM MPOpaboTKe TeM Kypca, MpeACTaBICHHBIX B
pedeparax, IpoeKTax U OTBETaX Ha BOIMPOCHI TEKYIIETO KOHTPOJIS.

Kpurepru u mkassl OEHUBAaHKS YyCTHOTO OTBETA!

Kpurepnit Onucanne IIIxana oueHUBaHUs

3HaHUE TEOPETUUECKOM B  mpomecce ortBera  crynent | [la— 3 Oamna.

4acTH Kypca. JEMOHCTPHUPYET teopernueckue | Yactnyno — 1-2 Ganna.
3HaHMsI 110 TeMe Ouera. Her — 0 6annos.

CBs13p TEOPHH C [Ipu otBeTe Ha mpakTHyecKyro yacthb | [a — 3 Oamna.

IPaKTUKOM. BOIIpOCAa  CTyAEHT o00ocHoBbIBaeT | Yacrtuuno — 1-2 Gama.
BBIOOp METOJIa TEOPETHICCKUMU Hert — 0 6am10B.
3HAHUSIMH.

Bnanenue ocHOBHBIMU CryneHT rpaMOTHO wucmonb3yeT B | Jla— 2 Gama.

MOHSATHAMHU. CBOEH peun OCHOBHBIE ompexaenenus | Yactuuxo — 1 6am.
1 TEPMHHBI, H3y4YEHHBIE B KypCe. Hert — 0 Gayyos.

Bnagenue npaktnueckumu | CTyneHT IIPUBOJUT anroput™ | la — 3—4 Ganna.

METOJIaMHU. pelIeHns TpakTHYecKoro Bompoca, | Yactuyno — 1-2 Ganna.
HECET OTBETCTBEHHOCTH 32 Her — 0 6ayos.
pe3yIbTATHL

OIIEHKY «3a4TE€HO» MOJYyYar0T CTYICHTHI, YCICIIHO CIABIINE BCE 3aJaHMsI TEKYIICH aTTeCcTaIlluy u



Ha6paB].HI/IG 4-8 6annoB IIpu OTBECTC HA BOIIPOCHL 6I/IJ'I€Ta, CTYACHTBI HC CAABIINC 3aJaHUA TCKYLICTO
KOHTPOJIA K 3a4€Ty HC JOIIYCKArOTCH.
11. YyeOHO-MeTOOAMYECKOE O0eceyeHne

a) OJIEKTPOHHBIN y4eOHBIH Kypc 10 JAWCLUUIIMHE B D3JEKTPOHHOM YHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=32008

6) OnieHOYHBIE MaTepHalibl TEKYIIEro KOHTPOJS U MPOMEKYTOYHOU aTTeCTalH IO
JTUCLUILINHE.

B) [lnan cemuHapcKux / MPaKTUYECKUX 3aHATHI 10 TUCIUTLIHHE.

12. Ilepeuens yueOHOIi IuTEPaTYpPHI M pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTepaTypa:

Uxenkenu, B. A. Buorexnomnorus: yue6. mocodue / B. A. Uxenkenu. — CII6. : IIpocmekt
Hayku, 2019. — 336 c.

[esenyxa B.C. (Pen.). CenbckoXx0o3sHCTBEHHAsE OMOTEXHOJIOTHS U OMOMH)KEeHepus. — M. :
JIEHAH/, 2015. — 704 c.

borarosa O.B., Kapnosa I'.B., Pe6ezoB M.b., Tonypus I'.M., KnsrukoBa M.B., Kuuko

10.C. CoBpemenHbIe OMOTEXHOJIOTHH B CEIIBCKOM x03s1iicTBe. — Opendypr : OI'Y, 2012. — 171 c.
buprokos B.B. OcHoBbI ipoMmbItieHHoM 6rnotexnonorun. — M. : KonocC, 2004. — 258 c.

Cupotkun A. C. Teoperndyeckne OCHOBBI OMOTEXHOJOTHH : y4e0.-MeTOTOoA. mocodue /
A.C. Cupotkun, B.b. XKykoa. — Kazaus : KI'TY, 2010. — 87 c.

Borarosa O.B. CoBpeMeHHBIE OMOTEXHOJIOTUU B celbckoM XossiiictBe / O.B. boraroga,
I'.B. Kapnioa, M.b. Pe6e3oB, I'."M. Tonypus, M.B. Knsrukosa, FO.C. Kuuko. — OpenGypr: OI'Y,
2012. - 171 c.

Jxeti JIx.M. CoBpemenHas numieBas mukpoouonorus / k.M. [xeit, M./Ix. JIéccHep,
J.A. Tonpaen ; mep. 7-ro auri. m3a. — 2-¢ m3a. (31.). — M. : BUHOM. JlaGopaTopust 3HaHHUH,
2014. — 886 c.

[TpocexoB A.FO. OGmiast OMonorusi ¥ MUKPOOHOJIOTHA: yueOHOe TIocoOue, 2-¢ U3aaHue,
ucnpas. u jon. / A.1O. Ilpocekos, JI.C. ConnaroBa, 1.C. PazymuukoBa, O.B. Ko3znosa. — Cno.:
[Ipocnexkt Hayxku, 2012. — 320 c.

Epmako B.B. Buorexnonorust : mpaktukym / B.B. Epmakos, O.0. [aruenko, H.C.
Turos. — Kunens : PUO CamI'AY, 2020. - 178 c.

mupg P. Harnsonas OuoTexHonorus M reHetuueckas uuxenepus / P. llmun; mep. c
HeM. A. A. Bunorpanosoii, A. A. Cunrommaa noxa pen. T. I1. Mocomnosoii, A. A. CunrommHa. —
M.: BUHOM. JlaGopatopus 3Hanuii, 2014. — 325 c.

Eroposa T.A., Knynosa C.M., XKuByxuna E.A. OcHoBbI OMOTEXHOJOTUH: yueb. mocodue
JUis BhICIIUX y4eO. 3aBen. — M.: M3garensckuit ieHTp «Akaaemus», 2006. — 208 c.

Youkep I1. Buorexuomnorus 6e3 taifa. — M.: Dkcemo, 2008. — 336 c.

CoBpemennas OuorexHosorusi. Mudsr u peanbrocts / Coct. FO.H. Engpimes. — M.:
Taitnexc Ko, 2004. — 200 c.

0) nTomoTHUTEIBHAS JIUTEPATYpA:

[MTaBnoBa E.B. OcHOBBI OMOTEXHOJIOTHH : 3JIEKTPOHHBIN JTabopaTopHbIi npakTukym / E.B.
[TaBnoBa. — TombsiTTH : TONBATTHHCKHIA TOCYIapCTBEHHBIN yHIBEepcuTeT, 2014. — 80 c.

bo6wuteBa C.B., Karkun JI.H. AHTIMHCKUIN SA3BIK JJIS 9KOJOTOB W OMOTEXHOJIOTOB. —
U3n-so: @aunta, 2016. — 192 c.

MananoB M.H., IloGemmmckuit [.I'. Teopernueckue OCHOBBI  TEXHOJOTUHU
MHUKPOOHOIOTHIECKHX TIPOU3BOACTB. — M. : Arporpomusaar, 1990. — 272 c.

Eroposa T.A., KnynoBa C.M., )KuByxuna E.A. OcHoBbI OuoTexHonoruu. — M. :
Axanemus, 2005. — 208 c.

I'paueBa .M., Kpusona A.lO. Texnonorust pepMeHTHBIX TpenapaToB. — M.: «DneBapy,
2000. — 290 c.

[Meuypkun H.C. u ap. [lonmynsuuoHHble aciekTsl OnorexHosnoruu. — HoBocuGupcek:
Hayxka, 1990. — 273 c.


https://moodle.tsu.ru/course/view.php?id=32008
http://www.labirint.ru/authors/62870/
http://www.labirint.ru/authors/62871/
http://www.labirint.ru/pubhouse/1878/
http://book.vsem.ru/pubinfo.asp?cod=96

Bonoga T.I'. buorexnonorusi. — HoBocubupck: M3a-Bo CuOUPCKOro OTACICHHS
Poccuiickoit Akagemuu Hayk, 1999. — 252 c.

B) pecypchl cetu HTepHerT:

http://www.sciam.ru/rubric/biotechnology.shtml - Esxemecstanplii HAy4HO-
nH(pOPMAIMOHHBIN XKypHal «B Mupe Haykn». buorexnonorun

http://nauki-online.ru/biotekhnologii — Hayka u TexHMKa, 5KOHOMHKAa W OH3HEC.
buorexnonorun

http://www.un.org/ru/development/sustainable/biotechnology.shtml - OOH.
buorexnonorus

http://biosafety.org.by — HarnonanbHbIH KOOpAMHAIIMOHHBIN IIEHTP OMOOE30I1aCHOCTH

http://elibrary.ru — Hayunast snekTponHas Onbiuoreka

http://www.cbio.ru — Uureprer-kypHan «Kommepueckas OHOTEXHOIOTHSD

http://www.biorosinfo.ru — O6mecrBo 6uotexuosioro Poccun

http://www.cbio.ru — Uurepuer-xypHan «Kommepueckass GHOTEXHOIOTHS»

http://www.biorosinfo.ru — O6mecrBo 6uotexuosoros Poccun

13. Ilepeyens HHGOPMAITHOHHBIX TEXHOJIOTHii

a) IMIIEH3UOHHOE M CBOOOIHO PACIPOCTPAHIEMOE IPOrpaMMHOE 00eCIIeUeHHeE:

— Microsoft Office Standart 2013 Russian: maketr nporpamm. Briroyaer mpuiioxeHus:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOJIMYHO JAOCTYIHBIC 00MauHble TexHooruu (Google Docs, SIHaekc AucK U T.IL.).

0) nHGOPMAITMOHHBIE CITPABOYHBIC CUCTEMBI:

— DJIEeKTPOHHBIN KaTajor Hayunoii oubsimorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOHHAas oubnnoTeka (peno3uTOpHif) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC KoncynbranT crynenTa — http://www.studentlibrary.ru/

— O6pasoBatenpHas miardopma FOpaiit — https://urait.ru/

—9BC ZNANIUM.com - https://znanium.com/

— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHUYeCKOe o0ecnieyeHue

AyauTtopuu Juisi IPOBEAEHUS 3aHIATHI JIEKIIMOHHOIO TUIIA.

Aynutopuu IS TPOBEICHUS CEMUHAPCKUX 3aHSATHH, WHIWBUIYaTbHBIX W TPYIIIOBBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIS ¥ IPOMEKYTOYHOU aTTECTALUH.

[TomemeHust 111 CaMOCTOSATENBHONU pabOThI, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKOW U
JOCTYTIOM K ceTu VHTepHeT, B 2JIEKTPOHHYI0 WH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEIy U K
MH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

Munaesa Oxcana  MopaectoBHa, KaHja. OuwoJ.  HaAyK, JIOUEHT, Kadeapa

cenbckoxo3aicTeenHon ononornn bU TI'Y, moreHT

1.
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