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1. Heab 1 njaHupyeMble pe3yabTaThl 0CBOECHUSI JUCHUINIMHBI (MOIYJIs1)

[{enpro OCBOEHUS TUCIUTLINHBI SBISETCS POPMUPOBAHUE CIISAYIONIUX KOMITETSHIUH:

— OIIK-2. CnocobeH TBOpUYECKH HCIOJIb30BaTh B MPOGECCHOHATBHOW NeATeIbHOCTH
3HaHHUS (PYHIAMEHTAIBHBIX W MPHUKIATHBIX Pa3/IeiOB IUCIHUIUITMH (MOJIYyJIEH), OMpeIesFOInX
HAIPAaBIEHHOCTb [IPOTPAMMBI MArUCTPATYpPHI;

— OIIK-5. CriocoOeH y4acTBOBATh B CO3JJaHUM M PeaM3allMi HOBBIX TEXHOJOTUH B cdepe
npoecCHOHANBHOM  JESATEIbHOCTY W KOHTPOJE HX DJKOJOTHYECKOW Oe30MacHOCTH ¢
HCII0JIb30BAHUEM JKUBBIX OOBEKTOB.

Pe3synbraramMu OCBOEHUS IHMCUUIUIMHBI SBJISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

— HWOIIK-2.1. JlemoHCcTpupyeT MOHUMaHWEe (QYHIAMEHTAIBHBIX U  MPUKIAIHBIX
MPEACTABICHUIN TUCIMIUIMH, ONPEIEISIONIMX HAIIPABICHHOCTh IPOTPaMMBbl MarucTpaTyphl;

—UOIIK-2.2. JleMOHCTpupyeT NOHMMAaHHE METOJIOJIOTMYECKUX OCHOB JUCIMILIUH,
OTPEIETSIONIUX HATPABICHHOCTh MPOTPAMMbI MaruCTPaTyphl;

—HOIIK-2.3. Hcnons3yeT (yHIaMEHTaIbHBIE 3HAHUS, MPAKTUYECKUE HapabOTKU H
METOJAMYECKUI 0a3ucC CrEeNUATbHBIX JTUCHUIUIAH, OTPEISISIONIUX HAMPaBICHHOCTh MPOTrPaMMbI
MarucTpatypsl, Mpy IUIAHWUPOBAHUU U peaTn3alui NpopecCHOHANTbHON AeATeIbHOCTH;

—HOIIK-5.1. TloHumMaeT TeopeTHYeCKUe MNPUHLUIBI U COBPEMEHHBIH IMPaKTUUYECKHUM
OTIBIT UCTIOIb30BaHUS OMOIOTUYECKUX 00BEKTOB B cdepe MpodeccrnoHalbHOM 1eATeIbHOCTH.

2. 33}13‘11/1 OCBOCHHA TUCHHUIIIMHBI

— M3yunts OHMOTEXHONOTMYECKHE MPOLECChl M HPUHLUNBI  (QYHKIHOHUPOBAHUS
OMOTEXHOJOTHYECKUX MPEATPUATHIA.

— [Ipoananu3upoBath BUAbl OMOTEXHOJOIMUECKUX MPOLECCOB, IPOAYKTOB U UX CBS3b C
areHTaMH MPOU3BOJICTBA, BBEISIBUTH TPEOOBAaHHMS K MUKPOOHBIM areHTam, MCXOJS WX TpPUHIIHIIA
OpraHu3aly cTaJAnii ONOTEXHOIOTUYECKOT0 MPOU3BO/ICTBA.

— ChopmupoBaTh CIIOCOOHOCTH K CaMOCTOSITEIbHOMY MO3HAaHUIO M OOY4YEHHIO, MOUCKY
UCTOYHUKOB WH(popManuu (B TOM uucie B ceTu HHTepHeT), 0000meHn0, ohOpMIICHHIO U
NPEJCTABICHUIO  pE3yNbTAaTOB HAYyYHOM  JCATENBHOCTH, WX KPUTHYECKOMY aHaJH3y,
apryMEHTHPOBAHHOMY OTCTaWBAaHUIO CIIOKMBLICHWCS TMO3MLIMM IO 3aJaHHOM TeMaTuKe,
ITOATOTOBKE BBICTYIUICHUI U BEICHUIO JUCKYCCUI

3. MecTo AucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JlucuuniauHa OTHOCHTCS K dYacTh oOpa3oBaTeNbHOM MporpaMMbl, (HOpMHUpPYEMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, IPeIaracTcsl 00y4JaronuMcs Ha BEIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 10 AUCHHUIINHE

Cemectp 1, 3auer.

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

Jlist ycTienmHoro OCBOCHUS JUCIMIUIMHBI TPEOYIOTCS KOMIIETEHITUH, c(hopMHUpOBaHHBIE B
XO0JIE OCBOEHHUs O0O0pa30BaTENIBHBIX MPOTPAaMM TPEIIIECTBYIOMIETO YPOBHS 0Opa30BaHMI.
[IpencraBnenHas JAucCHUIUIMHA  Oa3upyercs Ha  3HaHUAX  OOImIE  MHKpPOOMOIOTHH,
OMOTEXHOJIOTHH, OCHOB KYJbTUBHUPOBAHHS MHUKPOOPTAHM3MOB M KIJIETOK, a TaKKe€ Ha 3HAHUU
YCTPOMCTBA W MPHUHIIUIIOB PAa0OTHl OCHOBHOTO OMOTEXHOJOTHYECKOTO MPOU3BOJCTBEHHOTO
obopynoBanus. OOyuaromuecsi TOJDKHBI BJIAJIETh MPAKTHYECKUMH HABBIKAMH BEJICHUSI YMCTBIX
KYJIbTYp MUKPOOPIaHU3MOB, UX BBIICJICHUS U XPaHEHUs, YMETh CaMOCTOSITEIbHO CIUIAHUPOBATH
W OpraHu30BaTh palbOTy B CTEPWIHHBIX IPOW3BOACTBEHHBIX ITOMEIIEHUAX, YMETh JeNaTh



JOKJIAJbl U TIPE3EHTOBaTh COOCTBEHHYIO paboTy, OCYIIECTBIATH TMOUCK HH(POpPMAIUK B
MHTEPHET-pecypcax.

6. SI3bIK peajau3anuu

Pycckuii

7. O0beM IUCHUILIHHBI (MOTYJIA)

OO1m1ast TPYI0EMKOCTh JIUCIUILTAHBI COCTABIISIET 2 3.€., /2 4acoOB, U3 KOTOPBIX:
— JIeKnuu: 8 u.;
— CEMUHApCKUe 3aHATUsA: 12 4.,
— npakTrueckue 3ausatus: 0 4.;
— maboparopHbie paboTsl: 0 4.
B TOM YHCJIC TTpaKTHIecKasi moAroToska: 0 d.
O0BeM caMOoCTOSTEIBHON paOOTHI CTYICHTA ONPEACICH YUCOHBIM IIIIAHOM.

8. Conep:xkaHue TMCUUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

BBoanag aeknus
lemn u 3amaum kypca. Wcropust pa3BUTHs, CTPYKTypa M HAIpaBICHUS COBPEMEHHOM
OUOTEXHOJIOTHH.

Tema 1. buorexHosornyeckoe Npou3BOACTBO. T€XHOIOrNYECKHE OCHOBBI, UCIIOJIb30BaHUE
MUKpPOOPIraHU3MOB B KaUECTBE 3JIEMEHTA TEXHOJIOT MU

Tema 1.1. Buasl 1 opranu3anus MUKpOOHOJIOTHYECKUX [TPOU3BOJICTB

Cyrp OuoTexHonorndeckoro mpouecca. CXeMbl peann3anud OHOTEXHOJIOTHYECKOTO
nporecca. Craguu  OMOTEXHOJIOTMYECKOTO  MPOU3BOACTBA.  ODJIEMEHTHI,  Clararoliue
OnoTexHoJormuecknii mpomecc. Knaccupukamus MHKpOOMOIOTHYECKUX IMPOU3BOJACTB (10
IPOAYKTaM, IO TEXHOJIOIMYECKHM AacleKTaM KyJbTUBUPOBaHHMA U T.1.). Mcnosb3oBaHue
OMOMOJISL B COCTABJIEHUHU MUTATEIBHBIX Cpel 1151 OMOTEXHOJIOTHYECKUX MPOLIECCOB.

Tema 1.2. PaboTa ¢ MUKPOOHBIMH KYJIBTypamMH

Bunpl KynbTUBHpPOBaHUSI MUKPOOPTAaHHW3MOB M CTaJWU KYJIbTUBUPOBAHUS, METOJbI
BBIJICJIEHUS TPOAYKTOB METa00IM3Ma, CTA0MIIN3aIUs IPOAYKTOB, OUMCTKAa. OCHOBBI ACENTHKH B
OMOTEXHOJIOTMYECKUX MPOU3BoJCTBaX. Vcnonap3oBanue 6MOMOJI B COCTABIEHUU MUTATENIbHBIX
cpen Uit OMOTEXHOJOTHUECKUX MPOIIECCOB.

Tema 1.3. [Honynsmmonnas MUKpPOOHOJIOTHSL. Onenka 3¢ (HEeKTUBHOCTH
MHUKPOOHOJIOTHYECKUX TTPOU3BOICTB

VYienbHas CKOpPOCTh pa3MHOKEHUS MHUKpoopraHusmon. [lepuon ynBoeHuss U Bpems
reHepanuu. 3aBUCHUMOCTb YJENbHOM CKOPOCTH pOCTpa OT KOHLEHTpaluu cyocTpara.
NurubupoBanre pa3sMHOXKEHHUS. 3aBUCHMOCTh POCTa KYJIbTYpPhl OT aOMOTHYECKHX (HAKTOPOB.
Pecypcublii mapamerp. Tpatel Ha nmoanepxkanue. Merabonuueckuit koap¢unment. Kputepuu
OILICHKH OMosorndeckoro arenra. [IoHsATHe TEeXHONOTMYHOCTH HITaMMa-TipoayleHTa. Kputepun
OLIEHKH  3((HEKTUBHOCTH  MHUKPOOMOJIOTMYECKUX  OMOTEXHOJOTMYECKHX  MPOU3BOJICTB:
POJAYKTUBHOCTH IPOLIECCa, YeIbHbIE SHEPTro3aTpaThl, HENPOAYKTUBHbIE 3aTpaThl. Y IpaBIeHUE
OMOTEXHOJOTMYECKUMH  MPOU3BOACTBaMHU.  [IpuHIMIBI ~ MacmITaOMpPOBaHUS ~ MHUKPOOHBIX
IIPOU3BO/ICTB.

Tema 2. Mukpooprannu3Mbl B TEHHOM U KJIETOYHOW MHXKeHepUHU. MICoIb30BaHUE CENEKIUN
U MyTareHes3a B OMOTEXHOJIOTUU MUKPOOPTaHU3MOB

TpanunvioHHast CeNEKIUs MHKPOOPTaHu3MOB. CKPUHUHT, OTOOpP M HCKYCCTBEHHBIN
MyTareHes; Ueiad, MEeToAbl W AOCTHkeHus. HoBble MHKpOOpraHu3Mbl KaK HPOAYKT TE€HHOU
WHKeHepuH. Vcnonb30BaHUE MPOKAPUOT U SYKAPUOTHUYECKUX MUKPOOPTAaHU3MOB, HEKIIETOYHBIX
OpPraHu3MOB (BUPYCHI, BUPOHJIBI M BUPYCOHJIbI) KaK MPOAYIICHTOB (PEPMEHTOB M BEKTOPOB IS



TeHHOM MH)XeHepuu. My3en 1 OaHKH XpaHEHHS T'€HOB C MOMOILBIO MPOKAPUOT U HEKJIETOYHBIX
OpraHU3MOB.

Tema 3. MuUKpoopranu3mMel B arpoOUOTEXHOJIOTHH

Mukpoopranu3mMbl B MHHEpPAJIbHOM NMTAaHUM, CTUMYJSIUMM POCTAa M IOBBIILICHUU
YCTOMYMBOCTH PACTEHUN K CTPECCOBBIM BO3AeHCTBUsIM. [IpoTekTopHbIi dddekT Oakrepuii Ha
pacTeHus B YCIOBUAX DKOJOTMYECKUX CTpPeCCOB. bakTepuasbHas 3ammra pacTeHUN OT BO3Bpara
X0J070B. MHKpOOpraHusmMbl B 3alUTE€ pAacTeHUl OT Oosie3HEH, COPHAKOB U BpeaUTENCH.
MuKpoopranu3Msl B 3aLIUTE OKpYyKaromien cpesl. [[po0GieMbl HHTPOAYKIIMH MUKPOOPTaHU3MOB
B OKpYXarolyto cpeny. IIpokapnoTsl Kak HCTOYHUKH T'€HOB ISl YIYYLIEHHs] HOTPEOUTEIbCKIX
CBOMCTB CEJIbCKOXO3SMCTBEHHBIX KYJbTYpP, @ TaKXKe IOBBIILEHUS YCTOMYMBOCTH PACTEHHUU K
OMOTHUYECKUX, aOMOTHYECKHMM M aHTPOINOIeHHBIM (hakTopaM METOJAaMU T'€HHOM HHKEHEPHH.
MuKpoopranu3Mbel Kak aJlbTEPHATUBHBIA HCTOYHMK Oenka. KopMOBbIE aMHHOKHCIIOTHI,
QHTUOMOTUKM M  BUTAMHUHBI  JUISl  CEJIbCKOXO3AHCTBEHHBIX JKMBOTHBIX Ha  OCHOBE
MUKpPOOHOJIOTMYECKOTO MPOU3BO/ICTBA

Tema 4. MUKpOOpPraHU3MbI B TPOMBIIIJICHHOCTH ¥ IMHIIEBON OMOTEXHOJIOTHU

TpaaumoHHbIe MUKPOOPTaHU3MBI AJIs IPOLIECCOB OPOXKEHHS B MUIIEBON OMOTEXHOJIOTHUU.
[louck W CKpPUHMHT HOBBIX IITAaMMOB. MHKpPOOpPraHM3Mbl KaK HCTOYHUKH (EPMEHTOB st
NUIIEBOM W MPOMBINUICHHOW MukpoOuonoruu. Ilomyuenue opranuuyeckux kuciot, [IAB,
AMYJITaTOPOB, AHTHOKUCIUTENICH, OMOMOIMMEPOB U APYTMX COCIMHEHMM JUIsl Pa3IMYHBIX
oTpacieil HapOJHOTO XO35MCTBA.

Tema 5. MuUKpoopranu3Msl B 3KOJIOTUH

MukpoOrOoJIOrMYeCKOe OYMILEHUE TIOYBBl M BOJOEMOB OT HE(PTSIHBIX 3arpsi3HCHUM.
MuxkpoOuonoruyeckasi JAerpaganus NECTHIMIOB M JAPYrUX KCEHOOMOTHMKOB. buocopbuus u
CHIIKEHHWE TOKCHYHOCTH MOHOB TSDKEJBIX MeETaUIoB. MMKpOOUONIOTHYEeCcKas OYUCTKA
OKpYXarollle cpeapl OT OPraHMYECKUX OTXOMOB M 3arpsA3HUTeNe. MHKpOOpraHusMsl B
OKOJIOTUYECKONW WHXXEHEepUU. MUKpPOOHBIE TIPOLECCHl W HMX POJdb C CTaOWIU3aluu |
NONJEP)KAHUU  YCTOMYMBOCTH  OMOC(EpOnOJOOHBIX  HCKYCCTBEHHBIX JKOCHUCTeM. Pomb
MHKPOOPTaHU3MOB B 3aMKHYTBIX MCKYCCTBEHHBIX IKOCHCTEMAX.

Tema 6. Mukpoopranusmsl B MEAMIIMHE U (hapMaKOJIOTUU

[TpousBoncTBO aHTHOMOTHKOB. IIpom3BoacTBo BakuuH. IIpoM3BOICTBO MPOJIYKTOB
MHUKPOOHOTO CHHTEe3a (TOPMOHBI, BUTAMUHBI, aMUHOKHUCIIOTHI U T.J.). CUMOUOTHKHU, TPEOUOTHKH
U TpoOHOTUKH. [IpON3BOACTBO CTEPOUIHBIX TOPMOHOB.

Tema 7. HopMaTuBHBIE TOKYMEHTBI B ONOTEXHOJIOTUU

HopmatuBHO-ipaBoBbIE JTOKYMEHTHI OHOTEXHOJIOTMYECKUX MPOU3BOJCTB: TEXHUYECKUE
YCIIOBHSL HA IMPOAYKT, TEXHOJOTMYECKHUM pErIaMeHT IIPOU3BOJCTBA, TEXHOJIOTMYECKas Kapra.
brok-cxempl mnpoumsBoxactea. [lacmopr Ha mnpoayneHTa. OTambl W aIrOPUTMBI  CO3JAHUS
HOPMATUBHBIX JOKYMEHTOB. IIpaBoBbIe acleKThl AEATENILHOCTH B cepe T'eHHO-MHKEHEPHBIX
6uorexnonoruil. Crangaptel GCP, GLP u cGMP.

9. Tekymuii KOHTPOJIb O AUCHUILIUHE

Texymuii KOHTPOJIb MO JIWUCHUIUIMHE IMPOBOJUTCS IIyTEM KOHTPOJIS IOCEIAeMOCTH,
IpopabOTKU CIHUCKA JOMOJHHUTENbHBIX BOINPOCOB M0 TEeMaM JUCIHMIUIMHBI, IOJTOTOBKH
pedepaToB U MPOEKTOB, BHIMOJIHEHHS TECTOB, HamMcaHUU pedepatoB U puxcupyercs B popme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOT'O pa3a B CEMECTP.



10. Ilops10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAluH

3auer mpoBOAMTCS B YCTHOU (popme 1o Omsieram. buier conepKuT ouH TEOPETUICCKUN
Y OJIUH NpakThuueckuii Bonpockl. [IpogomkuTtenbHoCTh 3aueTa — 30 MUH.
[TpuMepHBIii TepedeHb BOMPOCOB MPOMEXYTOYHON aTTEeCTAINN:

1. CyTp OHMOTEXHOJIOTHYECKOTo Tmpouecca. CXeMmMbl peaau3alud OHOTEXHOJIOTHYECKOTO
nporiecca.

2. Craguu OMOTEXHOJIOTUYECKOTO MTPOU3BOJICTBA. D

3. JIEMEHTHI, cllararonie OMOTEeXHOJOTHUECKUH Iporecc.

4. Knaccupukanuss ~ MUKpOOMOJIOTMYECKUX  TPOM3BOACTB (IO  MPOAYKTaMm, IO
TEXHOJIOTUYECKUM aclleKTaM KyJIbTUBUPOBAHUS U T.J.).

5. Bupl KynTbTHBHPOBAHUS MUKPOOPTAaHU3MOB U CTAJIUH KYJIbTUBUPOBAHHUS.

6. Mertob! BblAETIEHNS TPOAYKTOB MeTa00aM3Ma, CTabuin3anus IpoayKTOB, OUHCTKA.

7. OCHOBBI aCeNTUKH B OMOTEXHOJIOTMYECKHUX TPOU3BOJICTBAX.

8. ViaenbHas CKOPOCTh Pa3MHOXKEHMsI MUKpoopraHu3moB. llepmon ynBoeHus u Bpems
reHepaluu.

9. 3aBUCUMOCTb YAEIbHON CKOPOCTH POCTpPa OT KOHLIEHTPALMH CyOcTpara.

10.  HMarubupoBaHue pa3MHOXKEHHSA. 3aBUCUMOCTh pOCTa KYJIbTYPbl OT aOHMOTHYECKHX
(bakTopoB.

11.  Pecypcusiii napamerp. Tparel Ha noaaepxanne. Merabonnueckuii ko3 duimenr.

12. Kpurepuu onieHKH OMOJOTHYECKOrO areHTa.

13.  TlonsTHEe TEXHOJOTMYHOCTH INTaMMa-mipoaylenta. Kputepun ouenku 3¢hdekTuBHOCTH

MHUKPOOHOJIOTUYECKUX ~ OMOTEXHOJOTMUECKUX IPOM3BOJCTB: INPOAYKTUBHOCTh Ipoliecca,
yZ€JIbHbIE PHEPro3aTpaThl, HEIPOAYKTUBHBIE 3aTPATHI.

14.  VYnpapieHue OMOTEXHOJOIMUECKUMM HPOM3BOJACTBAMHU. IIpuHIMNBI MacmiTabupoBaHUS
MUKPOOHBIX IPOU3BO/ICTB.

15.  TpapuuumonHas cenekUMss MUKPOOpraHu3MoB. CKPUHUHI, OTOOpP M HCKYCCTBEHHBIH
MyTareHes3; ILejld, METOJbl M JOCTHKeHUs. HoBble MUKpPOOpPraHuM3Mbl KakK TNPOJYKT TE€HHOU
WHXCHEPUH.

16.  Hcmomp30BaHME NPOKAPUOT M OYKAPHOTHYECKUX MHUKPOOPTaHW3MOB, HEKJIETOYHBIX
OpPraHu3MOB (BHPYCHI, BUPOUBl U BUPYCOUBI) KaK MPOAYLIEHTOB ()EPMEHTOB U BEKTOPOB JJIS
T€HHOW UH)KEHEPUHU.

17. Myseu u 6aHKHM XpaHEHHs T€HOB C ITOMOIIBIO TPOKAPUOT U HEKJIETOUHBIX OPraHU3MOB.
18.  MukpoopraHu3smMbpl B MHHEPAJbHOM T[HWTAaHWHM PACTCHUH, CTHUMYISIUU poOCTa U
MOBBIIIEHUH YCTOWYMBOCTH PACTEHUM K CTPECCOBBIM BO3AeUCTBUAM. IIpoTekTopHBIH 3¢ ekt
OaxTepuil Ha pacTeHMsI B YCIOBUSIX IKOJIOTMYECKUX cTpeccoB. bakTepuanbHas 3amuTa pacTeHU
OT BO3Bpara X0JIOJOB.

19. Mukpoopranu3msl B 3allUTE€ pPACTEHHH OT OOJE3HEH, COPHIKOB ¥ BpEAUTEINCH.
Mukpoopranu3Msl B 3alMTe OKpy»Katomiel cpezpbl. [IpoGneMbl HHTPOAYKIIMM MUKPOOPTaHU3MOB
B OKPY’KAIOIIYIO CpENy.

20.  IlpokapuoThl Kak HMCTOYHUKM TEHOB JUId YIYYIIEHUS TOTPEOUTEIHCKUX CBOWCTB
CEJIbCKOXO3SMUCTBEHHBIX  KYJIbTYp, a TaKXe TIOBBIIIEHUS YCTOWYMBOCTH pacTeHHH K
OMOTHYECKUX, A0MOTUYECKUM U aHTPOINOT'€HHBIM (haKTOpaM METOJJaMH F'€HHOM HHKEHEPUH.

21.  MuKpoOpraHu3Mbl KaK albTePHATUBHBIA MUCTOUYHUK Oenka. KopMOBBIE aMUHOKHCIIOTHI,
QHTUOMOTUKM U  BUTAMUHBI  JUJISI  CEJIbCKOXO3AWCTBEHHBIX JKMBOTHBIX Ha  OCHOBE
MUKpPOOHOJIOTHYECKOTO MPOU3BOJICTBA.

22.  TpaguuMOHHBIE  MHUKPOOPTaHU3MBI  JUIi  NPOLIECCOB  OpOKEHUS B  IMHUIIEBOM
6unorexHonoruu. [1oMcK 1 CKPUHUHT HOBBIX IITAMMOB.

23.  MuKpoopraHu3Mbl Kak HCTOYHUKM (EPMEHTOB [UId NHIIEBOW UM IMPOMBIIUIEHHON
MUKpPOOHOJIOTHH.

24.  TlonmydyeHue opranudeckux kucinor, IIAB, 5MyneraropoB, aHTHOKHCIMTENEH,
OMOTOTUMEPOB.



25.  MukpoOuonoruueckass OYHCTKa IOYBBI M BOJOEMOB OT HE(PTAHBIX 3arps3HEHHIA.
Mukpobuonornueckas aerpafanys NECTHOUAOB M APYIHX KCEHOOMOTHMKOB. bmocopOuust u
CHIDKEHHE TOKCHYHOCTH MOHOB TSDKEJIBIX METauIOB. MMKpOOMOIOTHYECKass OYHCTKA
OKpYXXalolIel cpeibl OT OPraHNYEeCKUX OTXOJIOB U 3arpsS3HUTEICH.

26.  MuUKpOOpPraHU3Mbl B HKOJOTHYECKOW MH)KEHEpUH. MUKpPOOHBIE MPOLECCH U UX POJb C
CTaOMIM3alUH U OJ/ICPKAHUN YCTOMYMBOCTH OMOC(HEpOIIOg00HBIX HCKYCCTBEHHBIX SKOCHCTEM.
Posib MUKPOOPTraHU3MOB B 3aMKHYTBIX HCKYCCTBEHHBIX 9KOCHCTEMAX.

27. [Tpon3BOCTBO aHTHOMOTHUKOB.

28.  IIpou3BOICTBO BaKIUH.

29.  IIpow3BOICTBO MPOAYKTOB MHUKPOOHOTO CHHTE3a (TOPMOHBI, BATAMUHBI, aMHHOKHUCIIOTHI
U T.J.).

30. CuMOHMOTHKH, TPEOUOTHKU U TPOOUOTHKH.

31.  IIpou3BOACTBO CTEPOUTHBIX TOPMOHOB.

32. HopmartuBHO-NIpaBOBBIC JOKYMEHTHl OMOTEXHOJOTMYECKUX MPOU3BOJICTB: TEXHUYCCKHE
YCIIOBUS Ha MPOJIYKT, TEXHOJOTUICCKUH PEriiaMeHT MPOU3BOICTBA, TEXHOJIIOTHYECKAs KapTa.

33.  bnok-cxemsl npousBojcTBa. [lacnopT Ha mpoaylieHTa.

34.  Dranel W aNrOpUTMBI CO3JaHUS HOPMATHBHBIX JIOKYMEHTOB. I[IpaBOBBIC acCIIEKTHI

NEeSTeNIbHOCTH B cpepe renHo-uHkeHepHbix onorexnonoruil. Crangaptet GCP, GLP u cGMP.

Pe3ynbTathl yCTHOTO 3a4eTa ONMPEACIAIOTCS OIICHKAMH «3aUTE€HO», «HE3aUTCHOY.

HtoroBasi olieHKa MO AMCHMILIUHE, COCTOUT W3 OLEHKH 32 CAMOCTOATEIbHYIO paboTy
(TeKymuii KOHTPOJIb), U YCTHOTO 3auera (mpoMekyTouHas arrecranus). [lo kaxxmaoMy u3 BUIOB
3aJJaHUI TEKYIEro KOHTPOJISl BHICTABIISAETCS OLEHKA «3aYTCHOY», €CITU YUalUIICs BBIMOIHIII WU
otpasui B padore He meHee 70% oT maHupyemoro oobéMa Matepuana. [lmanupyemsiii 00beM
orjamaeTrcs 3apaHee u Bbpaxkaercs B 100% (MakcMMaabHO BO3MOXHOE KOJIHYECTBO
MpaBUJILHBIX OTBETOB (BOIPOCHI M TECT), pa3/eliibl U WX IUIAHUpyeMoe cojaepxanue (pedepar,
BBINIOJIHEHUE TIpoekTa). [Ipu (GOpMHUPOBAHMH YCTHOrO OTBETAa BO BpeMs cJadyd 3adera
oOyJaromuMcss HE0OXOIUMO IMPOJEMOHCTPUPOBATh 3HAHUS, IIOJIYICHHBIE KaK BO BpeMs
JIEKIIMOHHON YacTH Kypca U MPU CaMOCTOATEILHOM MPOopaboTKe TeM Kypca, MPeACTaBICHHBIX B
pedeparax, mpoekTax U OTBETaX Ha BOMPOCHI TEKYIIETO KOHTPOJIS.

Kputepuu u mkansl orieHMBaHUSI YCTHOTO OTBETA!

Kpurepnit Onucanue [IIkana oneHUBaHUsA
3nanue Teopetuyeckoi | B mpomecce otBera cryneHt | Jla — 3 Gama.
4acTu Kypca. JEeMOHCTpUpYyeT  Teopetuueckue | HactuyHo — 1-2 Ganna.

3HAHUA 110 TEME OMJIeTa.

Her — 0 6amnoB.

CBs13b TEOpUU C
IIPaKTUKOM.

[Ipu oTBeTe HaA NPAKTUUYECKYIO
JacTh BOIIpoOca CTYJICHT
000CHOBBIBaE€T BHIOOpP MeTOJa
TEOPETHUECKUMU 3HAHUSIMHU.

Ja — 3 6anna.
Yacruuao — 1-2 Gania.
Her — 0 0amnos.

Bnanenne oCHOBHBIMH

CTy,[[eHT T'paMOTHO HCIIOJIB3YCT B

Ja — 2 6anna.

MOHATUSAMH. cBOEH peun ocHOBHBIe | HacTuyHo — 1 6am.
oTpeieeHus U tepmuHbl, | Het — 0 Gaysios.
W3yYeHHBIE B Kypce.

Brnanenue Crynent mnpuBomuT anroputm | Jla —3—4 6ama.

MPAKTUYECKUMHU pelieHus npaktudeckoro | Yactuyno — 1-2 Ganna.

METO/IaMHU. BOIpOCa, HeceT OTBeTcTBeHHOCTH | Her — 0 Gayios.

3a pe3yJIbTaThl.

OneHKy «3auTeHO» IOJIy4aloT CTYAEHTHI, YCIHEIIHO CHABIIME BCE 3aJaHUs TEKyLIeH
aTTectauuu U HaOpaBiue 4—8 0ayuioB MpU OTBETE HAa BOMPOCHI OMIIETa, CTYACHTHI HE CHABIINE
3a1aHKs TEKYILETO KOHTPOJIA K 3a4€Ty HE JOIYCKAIOTCS.



11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHe

a) DIEKTPOHHBIM Y4YEOHBIH KypC MO JWCHUIUIMHE B DJICKTPOHHOM YHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=32008

0) O1leHOYHBIC MaTepHAIBl TEKYIIEro KOHTPOJIS W MPOMEKYTOYHOW AaTTECTAIMH II0
ITUCILUILIAHE.

B) [Tnan CCMHHAPCKUX / MPAKTUYICCKUX 3aHATUA 11O JUCHUITIINHE.

12. Ilepeyens yueOHOIi TuTEpaTYyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHAs JTUTepaTypa:

Uxenkenu, B. A. buorexnomnorus: yue6. mocodue / B. A. Uxenkenu. — CIIG. : [IpocmekT
Hayxku, 2019. — 336 c.

[esenyxa B.C. (Pex.). Cenbckoxo3siiicTBeHHasi OMOTEXHOJIOTUS M OMOMHKeHepus. — M. :
JIEHAH/I, 2015. — 704 c.

boratoBa O.B., Kapmniosa I'.B., Pe6ezoB M.b., Tonypusa I'.'M., KinsrukoBa M.B., Kuuko
1O.C. CoBpemeHHBIE OMOTEXHOJIOTHH B CEIBCKOM X03sicTBe. — OpenOypr : OI'Y, 2012. — 171 c.

buprokos B.B. OcHoBbl npoMsbliieHHON 6rotexnonoruu. — M. : KonocC, 2004. — 258 c.

Cupotkun A. C. Teoperuueckre OCHOBBI OMOTEXHOJIOTUHU : y4el.-MeTOTOA. mocobdue /
A.C. CupotkuH, B.b. Kykosa. — Kazans : KI'TY, 2010. — 87 c.

BboraroBa O.B. CoBpemeHHBIE OMOTEXHONOTUHU B celbcKkoM Xo3siicTBe / O.B. borartona,
I'.B. Kapnioa, M.b. Pe6e3os, I'.M. Tonypusi, M.B. Knbrukosa, F0.C. Kuuko. — Openbypr: OI'Y,
2012. - 171 c.

Jxeti JIx.M. CoBpemennast niumieBast mukpoounonorust / Jxk.M. ke, M. JIx. JIéccHep,
J.A. Tonpaen ; mep. 7-ro anri. u3a. — 2-¢ u3a. (3n.). — M. : BUHOM. Jlaboparopust 3HaHUiA,
2014. — 886 c.

IIpocexkoB A.FO. OOmias 6uonorus U Mukpobuonorus: ydeOHoe nocobue, 2-e u3gaHue,
ucnpas. u joir. / A.1O. IIpocekos, JI.C. ConnaroBa, 1.C. Pazymuukosa, O.B. Koznosa. — C0.:
ITpocnext Hayku, 2012. — 320 c.

Epmakos B.B. buorexnonorus : nmpaktukym / B.B. Epmakos, O.0. Jlaruenko, H.C.
TutoB. — Kunens : PO CamI'AY, 2020. — 178 c.

[Imux P. Harnsanas 6uotexHoNOTHs M reHetnyeckas uwxkenepus / P. [mun; mep. ¢
HeM. A. A. Bunorpanosoii, A. A. Cunronmmza nox pea. T. II. Moconosoii, A. A. CuHromuHa. —
M.: BUHOM. Jla6opatopus 3uanuii, 2014. — 325 c.

Eropoga T.A., KinynoBa C.M., )KuByxuna E.A. OcHOBBI OnoTexHOJIOTHH: y4el. mocodue
JUTs BBICIIUX yueO. 3aBen. — M.: 3naTenbckuii eHTp «Akagemus», 2006. — 208 c.

Yonxkep 1. buorexnonorus 6e3 TaiiH. — M.: Okemo, 2008. — 336 c.

CoBpemenHas oOuotexHosnorus. Mudst u peanbHocts / Coct. FO.H. Engpres. — M.:
Taiimexc Ko, 2004. — 200 c.

0) IONOJIHUTENbHAS JINTepaTypa:

[TaBnoBa E.B. OcHOBBI OMOTEXHOJIOTHH : 3JIEKTPOHHBIN 1JabopaTopHblil mpakTukyMm / E.B.
[TaBnoBa. — TonparTy : TONBATTUHCKUI rocynapcTBEHHBINH yHUBEepeuTeT, 2014. — 80 c.

bobrneBa C.B., XKarkun J[.H. AHraumiickuii s3bIK IS KOJOTOB M OMOTEXHOJIOTOB. —
U3n-so: @aunra, 2016. — 192 c.

MananoB M.H., Tlo6emumckuit J.I. TeopeTrudyeckue OCHOBBI  TEXHOJIOTHH
MHUKPOOHOJIOTHYECKUX MPOU3BOACTB. — M. : Arponpomuszar, 1990. — 272 c.

Eroposa T.A., Knynosa C.M., Xuyxuna E.A. OcHoBbl Ouorexnomoruun. — M. :
Axanemust, 2005. — 208 c.

I'paueBa .M., Kpusosa A.}O. Texnomnorus ¢epMeHTHBIX TIpenapaTtoB. — M.: «DmneBapy,
2000. — 290 c.

[Meuypkun H.C. u gp. [lomynsiuoHHble acnekThl OuoTexHonoruu. — HoBocumbupck:
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

BomoBa T.I'. buorexnonorus. — Hoocubupck: W3n-Bo Cubupckoro otaeiaeHus
Poccuiickoit Akanemun Hayk, 1999. — 252 c.

B) pecypchbl cetu HTepHerT:

http://www.sciam.ru/rubric/biotechnology.shtml - EsxemecsuHblii HAY4HO-
nH(pOpMaMOHHBIH )XypHal «B Mupe Hayku». buorexnonoruu

http://nauki-online.ru/biotekhnologii — Hayka u TexHuKa, SKOHOMHKAa U OH3HEC.
buorexnonorun

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

http://biosafety.org.by — HanmonasbHbIH KOOPAMHAIIMOHHBIN IICHTP OMOOE30MaCHOCTH
http://elibrary.ru — Hayunas siekTponHas 6ubinoreka

http://www.cbio.ru — Murepuer-xypHan «KoMmepdeckasi OMOTEXHOIOT U
http://www.biorosinfo.ru — O6ectso 6rotexnomoros Poccun

http://www.cbio.ru — Uurepuer-xypHan «KoMmepyeckasi OMOTEXHOIOT U
http://www.biorosinfo.ru — O6ectso 6roTexnomoros Poccuu

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTUH

a) JUIICH3MOHHOE ¥ CBOOOIHO PacpoCTpaHsIeMOe MPOrpaMMHOE OOecCIIeueHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Bkiio4aeT MpHIOKEHHS:
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 JocTynHble oOnaynbie TexHonoruu (Google Docs, SIlHaeke AUCK | T.11.).

0) nHGOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmmoTexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynpsranT crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe odecreyeHme

AyauTtopun JUisl IPOBEACHUS 3aHATUH JIEKIMOHHOTO TUIIA.

Aynuropun N1l MPOBEIEHUS CEMUHAPCKUX 3aHATUN, MHIUBUAYAIBHBIX U TIPYNIOBBIX
KOHCYJIBTALIMH, TEKYIEr0 KOHTPOJISA U IPOMEKYTOYHOM aTTECTALMH.

[TomenieHust 1t caMOCTOSITENNbHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Undopmauus o paspadoTunkax

MunaeBa  Oxcana  MojecToBHa, KaHi. OWOJ.  HAyK, JOLEHT, Kadeapa
cenbckoxosgiicteennon onosornu bU TI'Y, norent
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