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1. ey ocBOeHUsI AU CHUIIIMHBI

HensamMu ocBoeHust aucuuIUMHbBl  «buoTexHonmorus»  sABIAIOTCA  (OpPMHUpPOBAHUE
npeacTaBieHuid 00 OCHOBHBIX HAaIlPaBICHHUSIX COBPEMEHHONW OHMOTEXHOJIOTHH, METOoJax
TCHETUYECKOTO COBEPIICHCTBOBaHUS OHOOOBEKTOB, KYJIHTUBUPOBAHUS MHMKpPOOPTaHH3MOB,
KJIETOK W TKaHEH pacTeHWil; 3HAKOMCTBO C OCHOBHBIMH JKOJIOTHUECKUMH IpoOiIeMaMu
MPOMBIIUICHHOH OMOTEXHOJOTHH; (HOPMUPOBAHME CHUCTEMATU3UPOBAHHBIX TEOPETHUYECKHX
3HAHUN U IPAKTUYECKUX HABBIKOB B 0071aCTH OMOTEXHOJIOTHH.

2. Mecto qucummimnsbl B cTpykrype OOII

Huctunnuna (b1.0.27) otHocutcst k oOsi3arenbHOM vactu Onoka 1 «JlucuuruiiHbl
(Momynm)» yuebnoro miana OOIl, uzyuaercs B 8 cemectpe.

[Ipu n3ydeHUn AMCUMILIMHBI CTYAECHTHI JOJIKHBI ONMUPAThCS HA 3HAHMSI, IPUOOPETEHHBIE
B pe3yJbTaTe OCBOEHHS MPEAIIECTBYIOIUX TUCHUIUIMH B cooTBercTBUU ¢ OOIIl, a umeHHO
KypcoB «MukpoOuosiorus u Bupycojorus», «dusuonorus pacteHuity, «buonornueckas
XuMusi», «buopusnka», «l'enetuka». CTyA€HT JOHKEH UMEET HaBbIKU PabOThl ¢ MUKPOCKOIIOM,
XMUMHUYECKUMHU PpEaKTHBAMHM, JIabOpaTOpHBIM O00OpYJAOBaHMEM. 3HAHUS, IOJYyYEHHBIE IpU
U3Y4YeHUH  AucuuIUimHbel  «buorexHonorusim» — OyAyT — KCHOJB30BaHbl B HAy4yHO-
UCCIIEIOBATENIbCKOW  JIeATENBHOCTH CTYACHTOB, TNPOPECCUOHAIBHON  JesITeNbHOCTH
BBITYCKHUKOB, a TakXe s MOATOTOBKM K cJaue M claye TOoCyJapCTBEHHOTO SK3aMeHa,
BBITIOJIHEHUS ¥ 3aIIUThI BEIMYCKHON KBaTM(UKAMOHHON pabOTHI.

3. Pe3yabTaThbl 00y4YeHUs M0 TUCUHMUIJINHE

Koa u HauMeHoOBaHMe Kon n nammeHoBaHue HHAUKATOpa Pe3y.]'ll>TaTl>I 06yqemm

KOMIIEeTeHIIN T (MHIMKATOPOB) JOCTHKEHHS
KOMIeTeHIINH
OIIK-5.Cniocoben mpumensite B | 1.1_B.OIIK-5 JlemoHcTpupyeT 3HaHME | 3HATHIEPCIIECKTHUBBI pa3BUTHUA
npoeccroHaNbHON IIPUHLIUIIOB COBPEMEHHOM | COBPEMEHHOM OMOTEXHOIOTHY;
JEATEIIbHOCTH COBpPEMEHHBIE | OMOTEXHONIOIHHY, NPUEMBl | OCHOBHBIE HOBeime
IpefcTaBieHus 00  OCHOBaX | FeHETHYECKOH UH)KCHEpUH, | OMOTEXHOIOTMH Ui pELICHUs
OMOTEXHOIOTHIECKHX u OCHOBBl HAaHOOHMOTEXHOJIOTHH, | BaKHEHIINX TIpobiIeM B 00IacTu
OMOMEAMIMHCKHX MPOU3BOACTB, | MOJNEKYJIPHOTO MOACIUPOBAHUS; 9KOJOTUH,  PECypcoB,  IHUTaHMUI,
TeHHOU umkenepuy, | 2.1_B.OIK-5 OcymectBisier 0TO0p | 34paBOOXpaHEHHUS, obmue
HaHOOWOTEXHOJIOTUH, JUAaTHOCTHYECKUX  CPencTB,  (OopM | MpHHLMUIEI OpraHM3aIu
MOJIEKYJIIPHOTO MOZICTUPOBAHNSA; | KOHTPOISA M OLEHKH, IIPUEMOB | OMOTEXHOJIOIMYECKOro  Ipolecca,
olpeeNeHNs OUOIOrMIeCKON | COBPEMEHHBIE poOIeMBI
6e3omacHOCTH NPOAYKIUH | OMOTEXHOJIOTHH, BO3MOJKHOCTH
OMOTEXHOIOTUUECKUX 1 | MHTeHCH(UKAIN
OMOMEINIIMHCKHUX TIPOM3BOACTB OMOTEXHOIOTMYECKOr0 IpoLecca C
3.1_B.OIIK-5 OrneHnBaer W | TO3WIUKA  COBPEMEHHOW  HAayKH,
TIPOTHO3UPYET MEPCIEKTUBHOCT | 00IacTH MPUMEHEHUS
00BEKTOB  CBOEH MPOGECCHOHATBHON | OMONIOTMYECKUX TEXHOIOTHI.
JEATEBHOCTH Ui | YMETh NPUMEHATh HAay4YHbIE 3HAHMSA

OHOTEXHOJIOTHYECKUX IIPOU3BO/ICTB;

B obiactu OHMOMOTHIeCKUX
TEXHOJOT Ui B y4ueOHOM u
po(heCCHOHANBHON  1eSITENbHOCTH;
OCYIIECTBIISITH  METOIOJIOTHIECKOE
000CHOBaHNE OMOTEXHOIOTUIECKOTO
WCCIIETIOBaHMS, OCYIIECTBIISITh
MOUCK u aHaIu3 Hay4yHOU
nHpOpMaIMK MO  COBPEMEHHBIM
npobiemMaM  OMOTEXHOJIOTHH M
NPUMEHSTH 3Ty WH(QOPMAIMIO TIPH
TUTAHUPOBaHNHU Hay4JHO-
WCCIIEIOBATENbCKON AESTEIBHOCTH U
aHaJIM3€e MOTyICHHBIX Pe3yIbTaToB.
Bnaners OCHOBHBIMHU
OMOTEXHOIOTHUECKIMHU TOHSTHSIMH




n TepMHHOJ’IOFHeﬁ.

IK-1. CnocobeHn mpuUMEHSTH
3HaHUS O pa3HoOOpasWu W
CTPYKTYPHO - ()YHKIMOHATBHOM
OpraHu3aluiil  OHMOJIOTHYECKUX
00BEKTOB, BEIOMpATh u
HCIIOJIB30BaTh OCHOBHBIE
METOABI  HWCCICMOBAaHHUS  JUIA
pemreHust  TipodecCHOHATBHBIX
3a7a4 B oOiactd OHOJIOTHH,
OMOMEIUIIMHEBI, OHOTEXHOJIOTHH
U DKOJIOTHU

1.1 _B.IIK-1 [IemoHCTpHpYeT 0a30BBIC
MpPENCTaBICHUsT O  Pa3HOOOpa3uu
OUOIOrUYeCKUX OOBEKTOB, TIOHUMAHHUE

3HayeHWs  OuopasHooOpasus s
yCTOWYMBOCTH OHoCheps

2.1 B.IIK-1 [Tnanupyer u
OCYIIECTBIISIET ~ MEPONPHATHS IO

OXpaHe PACTHTENBHOTO M KHBOTHOI'O
MHpa, COXpPaHEHHIO OHOopa3zHOOOpa3us
IKOCHCTEM, PpalHOHAIEHOMY
UCTIONIb30BAHUI0 W BOCCTAHOBJICHHIO
OMOpeCypcoB B COOTBETCTBHU  C

OCOOCHHOCTSAMH W TOTPEOHOCTSMHU
peruoHa.

3.1_B.IIK-1/lemoHCcTpUpyeT  3HaHUS
CTPYKTYpPHOH ¥  (YHKI[MOHAJIEHOU
OpraHu3anu OHMONOrMYeCKUX
00BEKTOB u MEXaHHU3MOB
TrOMEOCTaTH4eCKOM peryIsIHy;
NpUMEHSET OCHOBHBIE

(usmonornyeckue MeToNbl aHalu3a U
OLIEHKH COCTOSIHUSI JKUBBIX CHCTEM.

4.1_B.NK-1Ananu3upyer u
KPUTHYECKH OILIEHHBAaeT OCOOCHHOCTH

CTPOCHUA )41 OCHOBHBIC MpOoLECChI
KHU3HCOACATCIbHOCTHU opraHusma
4enoBeka; (haKTOpbl, paspyllaroniue H
COXpaHAIOIIHE 3]I0pOBBS;
a/lanTalliOHHbIE BO3MOKHOCTH
YernoBeKa.

51 b. MK-1 [IIpumenser HaBBIKH
pa3paboTKu U OCYIIECTBICHHUS
9KOJIOTHYECKOM  OLIGHKH  COCTOSHHSA
HOJ{HAJ30PHBIX TepPUTOPHUIL u

BO3MOJKHOCTH MPUMEHEHHUS Ha HHX
MPUPOIOOXPAHHBIX OHOTEXHOIOTUi

6.1 B.IIK-1YyactByer B paborax c
UCIIOJb30BaHUEM JKUBBIX OPTaHU3MOB U
OMOTOTMYECKUX CHUCTEM  Pa3IMYHBIX
YpOBHEH OpraHu3aluu B
OMOTEXHOIOTMUECKHUX ITPOU3BOACTBAX U
B obactu MEIUIIUHCKOM u
TIPUPOIOOXPAHHON OMOTEXHOIOTHH

3HaTh 0 pasHoo0Opazuu "
CTPYKTYPHO -  (DYHKIHOHAJILHOM
OpraHu3aIyu OUOJIOrMUECKUX
00BEKTOB; BO3MOKHOCTAX u
MEPCIIEKTHUBAX MPUMEHEHHUS
OHMOJIOTHYECKUX CHCTEM Pa3JInYHBIX
YpOBHE#H OpraHu3aIyu B
OHMOTEXHOIOTMUECKHUX
NPOM3BOJACTBAX M B 00JacTH
OUOMEUIMHBI M TPUPOI0O0XPAHHOM
OHOTEXHOJIIOIMH; 00 aJanTaliOHHbLIX
BO3MOYKHOCTSX OHOIOrHYECKUX
00BEKTOB, TpeOOBaHUs,
NpEIbIBIIIEMbIE K Pa3HOOOPa3HbIM
00bEKTaM OMOTEXHOJIOTHH, HAYIHBIC
OCHOBBI MIPUPOLOOXPAHHBIX
OMOTEXHOJIIOTHIA;0  BO3MOKHOCTSX
[IPUMEHEHUS MPHUPOLOOXPAHHEIX
OMOTEXHOIOr Ui C LIENTBIO
COXPaHEHHUs 6ropa3zHOo00pa3us
CHUCTEM, PpaLOHAIEHOIO
UCIIOJIb30BaHMsI OMOPECYPCOB.
yMeTb HpI/IMeHHTb COBpeMeHHbIe
METObI 6I/IOTCXHOHOFI/II/I Ha
MPAKTHKE, OCYIIECTBISTH BHIOOp H

oT0Op OHMOOOBEKTOB,  OICHUBATH
(uzmnonormyeckoe COCTOSIHHE
OHOJIOrMYECKUX 00BEKTOB,
TIO/IJIEPIKUBATh ONTUMAJIbHBIC
yCIIOBUSI Ut MPOBE/ICHHSI
OMOTEXHOJIOTMYECKOr0  TIpoliecca,
aHaJIM3UPOBATh MOJTyYCHHbBIE
pe3yJIbTaThL

Brmanerr Meromamu  pa3paboTKu
JKOJIOTMYECKON OIIEHKH COCTOSHHS
TEPPUTOPUH, HaBbIKaMU
OCYIIECTBICHHUS JKOJIOTUYECKON
OLEHKH COCTOSIHUSI ~ TEPPUTOPHIA,
UCCIe0BaHUs OHOIOrMYECKUX
00BEKTOB pacTUTENBHOTrO u
MHUKPOOHOTO MPOUCX OXKJICHHS,
HaBbIKAMH PabOThl B aCENTUYECKUX
YCIIOBHSIX; KYJIbTUBUPOBAHHUS
MHUKPOOPTaHU3MOB,  PACTUTENIBHBIX
TKaHEeH 51 KJICTOK,
MUKpPOKJIOHAIBHOTO ~ Pa3MHOKEHHS

pacTeHUi, O3/I0POBIICHUS PACTEHUIA,
METOaMHU CETIEKIINHU
MHKpPOOPTaHU3MOB.

4. CTpyKTYpa M coiep:KaHHe THCIUILTHHBI

O6ma51 TPYAOCMKOCTh JUCHUIIJIMHBI COCTABIIACT 2 3a4eTHHIX CIAVHUIL 72 Jyacos.

Paznen

Cemectp
JUCIHHUIIIUHBI

n/n

Buasl yueoHo# padoThl, BKIKOYAs ®opMBI TEKyLIETO
Heneas CaMOCTOSITEJILHYIO PaGoTy CTY€HTOB U KOHTpOS
cemecTp TPYAOEMKOCTH (B 4acax) yCIeBaeMocTH (1o
a
Jekny | JlabopaTopHble 3aHATHS CP Heoenam




Hn

obmas
TPYIOEMKOCTh

nus3 HHUX
IpaKTu4e
CKast
IoAroTOB
Ka

cemecmpa)
DopMBbI
MPOMEKYTOYHOM
arrecTauuu (no
cemecmpam)

buorexnoaorn
A

24

24

Buorexnonorus
KaKk  Hay4Has
JUCIAIIINHA.
Ilenmu u 3amaum
OMOTEXHOIOTHH
, OOBEKTHI H
METO/IBI
OMOTEXHOIOTHH

Ompoc

Opranuzanus
OHOTEXHOIOTUY
€CKOro
pOU3BOJCTBA

Ompoc

OcHOBBI
WHXEHEPHOU
SH3UMOJIOTUU

Ompoc,
pedepats

OCHOBHI
¢urobroTeXHO
JIOTHH

12

Ompoc,
pedepaTsl,

OCHOBBI
MHUKpPOOHOI
OMOTEXHOIOTUU

IIpombliIeHHBI
e LITaMMBbI
MHUKpPOOPTaHu3
MOB.

Omnpoc,
pedepats

Bbuorexnomoruu
ecKoe
MIPOU3BOJCTBO
MHUKPOOHOTO
Oenka

Omnpoc,
pedepats

buorexnonornu
ecKoe
TIPOU3BOJCTBO
TIePBUIHBIX
METa0OIUTOB

10

Omnpoc,
pedepats

Bbrorexnomornu
ecKoe
TIPOU3BOJCTBO
BTOPHUYHBIX
MeTa00IUTOB

11-12
9-12

KonTponbnas
pabora

IIpomeskyTouH
asi aTTecTalUsA

3a49€T

Hroro-72 u.

24

24

24

00BEKTHI

ConepxaHue THCHUILINHBI

Pasznen 1. buotexHonorus Kak HaydYHas OUCHUIUIMHA, LCJIW U 3aJa4n 61/IOTCXHOJIOI‘I/II/I,

n  MCTOJbI

OHMOTEXHOJIOTHH.

Wctopuss pasButus.

CBs3b

OMOTEXHOJIOTHU  C




(GbyHIaMEeHTaIbHBIMM HayKaMyd BTOpod mojoBuHbl XX Beka. Ilpupoma u mHOToOOpasue
OMOTEXHOJIOTHUECKUX MPOIIECCOB.

Pazaen 2. Opranuzanusi OMOTEXHOIOTUYECKOTO IPOU3BOACTBA

[MoarotoBka OMOJIOTHYECKUX OOBEKTOB K KYIHTHBHPOBAHHUIO. | €HETHYECKHE OCHOBBI
COBEpUICHCTBOBAHUA O00BEKTOB. [IpuMHIMIOBI AEWCTBUS M KOHCTPYKIHMHU OHOPEAKTOPOB.
buoTtexHonornueckue mpouecchl W ammnaparbl MEPUOJUYECKOr0 M HEMPEPBIBHOTO JEHCTBUS;
CHEMATM3UPOBAaHHbIE TUIBI OMOTEXHOJOTMYECKUX IIpoleccoB U anmapatoB. [lomyuyenue
KOHEYHOI'O IPOAYKTa! OT/AeJIeHHEe OHoMacchl OT KyJIbTYPAJIbHON JKMIKOCTH; METObI
paspylieHusl KIETOK; OTAEJICHHWE W OYMCTKA; KOHLEHTPUPOBAHHE; O0E€3BOKHMBAHHUE, IIyTH
Mo (UK, CTaOMIM3aIs, 0€301TaCHOCTh MPOIYKTA.

Pa3nes 3. OCHOBBI MH)KEHEPHON PH3UMOJIOTHH.

NmmoOunuzanus 6uoodwektoB. Hocutenu st uMMmoOunn3anuu 6Mo00beKTOB. MeToapl
¢uznueckoil M XUMHUYECKON nMMoOmIn3anuu pepMeHToB. CTaOMIBHOCTH UMMOOUIM30BaHHBIX
¢depmenToB. Mcnonb30BaHNEe UMMOOMIIN30BaHHBIX (DEPMEHTOB M KJIETOK B Pa3IMYHbIX OTPACIAX
MIPOMBIIIJIEHHOCTH.

Pa3nen 4. OcHOBBI PUTOOMOTEXHOIOTHH.

[IpoTomnacTel paCTUTENBHBIX KIETOK, KAK OOBEKTHl OMOJOTHYECKOT0 KOHCTPYUPOBAHUS.
Comatnueckass THOpHAM3aLNs PACTUTENBHBIX KIETOK. MeTOoJbpl U YCIOBUS KYJIbTUBUPOBAHUS
M30JIMPOBAHHBIX KJIETOK W TKaHEW pacTeHWi. THIbI KyJbTyp PACTUTEIBHBIX KJIETOK M TKaHEH.
BereratnBHOE€ pa3MHOXEHHE pACTEHMM METOAOM KylbTypel  TKaHeW. KynbpTuBupoBanue
KaJUTYCHBIX KJIETOK. KJIOHaIhHOEMUKPOPAa3MHOXKEHUE U 03J0pOoBJIcHUE pacTeHui. [lomydyeHue
O0E3BUPYCHBIX pPAaCTEHHUIl C TOMOIIBI0O  KYJIbTYPbl amUKaJIbHBIX MEpPUCTEM  Moolera.
OmnonoTBOpeHre pacteHuit iNVitro. KynbTUBHpOBaHHE HE3PENbIX TMOPUIHBIX CEMSIMOYCK H
3apojpliel. Perenepanusi pacTeHHil U3 TKaHEW JIETAJIbHBIX 3apojpiiieil. Co3gaHue rarionioB
pactenuii. Comatmdeckuid  3MOpuoreHe3d.  MeToasl  T'E€HETHYECKOW  TpaHchOpMaruu
pacTUTENbHBIX  KJIETOK.  lcrosib30BaHME ~— TPaHCT€HHBIX ~ pPacTeHUM B IHIIEBOM,
(dbapmaleBTHUECKON MPOMBIIUIEHHOCTH, CEJIbCKOM XO3sIICTBE.

Pa3nen 5. OcCHOBBI MHUKPOOHOW OHOTEXHOJOTHH. [IpOMBINICHHBIE IITAMMBbI
MHKPOOPraHU3MOB.

KoHcTpynpoBanue MpOMBIIIJICHHBIX —IITAMMOB — MHKpoopraHu3MoB. TpeboBaHus,
NpeAbSBISEMbIE K  NPOMBIIUIEHHBIM  1mTaMMaM. COBpPEMEHHBIE  METOAbl  CEJIEKLUHHU
MHUKPOOPraHu3MOB. ['€eHeTHUECKOe KOHCTpYHUpOBaHUe INVIVO. MyTtareHe3 u METOMbI MMOJTyICHHsI
MYTaHTHBIX IITaMMOB. lcrosib30BaHWE TPaHCIOHUPYEMBIX JIIEMEHTOB Ui  CO3JIaHUE
MPOMBIIUICHHBIX [ITAMMOB MHKPOOPTraHU3MOB. ['€HETHYECKOe KOHCTpyHUpOBaHue INVitro.
Coznanue reHeTH4eCKH HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYP.

Pa3nen 6. buorexnonoruueckoe mpou3BOJACTBO MUKPOOHOTO OejKa.

IlepcnexTrBa U S5KOHOMHUYECKas 11€J€CO00Pa3HOCTh UCHOIb30BAHUS MUKPOOPTaHU3MOB B
TEXHOJIOTUM MPOU3BOJICTBA MHIIEBOTO M KOPMOBOro Oeika. buoTexHosormueckas cxema
IIPOM3BOJICTBA MHUKpOOHOrOo Oenka. lcmonb3oBanue Oakrepuid, IpuOOB, BogOpocieil s
MIPOU3BOJICTBA IMHUIIEBOTO U KOpMOBOro Oenka. TpeOoBaHus, MpenbsBiIseMble K IITaMMaM —
MPOIylIeHTaM MUKpPOOHOTO Oenka.

Pazaen 7.buorexHonornyeckoe Mpou3BOJCTBO MEPBHUYHBIX METAOOIUTOB.

IIpousBoacTBa, OCHOBAaHHBIE Ha IMOJYYEHUH MHUKPOOHBIX MeTabonuToB [IpuHIUMBI
MOJIydeHUs TEepPBUYHBIX MeTaboiuToB. Perymsanus mporecca OHOCHHTE3a MEPBUYHBIX
MeTabonuTOB. BHOTeXHOJIOrMYeckoe NPOU3BOACTBO MEPBUYHBIX METa0OJMTOB Ha NpUMepe
AMUHOKHCIIOT.



Pa3nes 8.bruoTexHosornueckoe npou3BOACTBO BTOPUUHBIX META0O0IUTOB.

[IponsBojicTBa, OCHOBAHHBIE HA TOJYYCHHH BTOPHYHBIX MHKPOOHBIX METaOOJHUTOB.
[TpuHIMTIBI IOJTy4eHUSI BTOPUYHBIX METa00IUTOB. Perymsanus nporecca OMOCHHTE3a BTOPUYHBIX
MeTa0oJIUTOB. BHOTEXHOJOrHUECKoe MPOU3BOACTBO BTOPUYHBIX META0OJMTOB Ha IpHUMEpE
AHTHOWOTHKOB.

5. O0pa3oBarebHbIe TEXHOJIOTHH, IPUMeHsieMble PH 0CBOEHUH THCIUILIMHBI.
[Ipu peanuzanuu yueOHOM TUCHUILUIMHBI UCIIOJIB3YIOTCS cleayromue (GopMbl 00yUEHHUS:
1) mpaouyuonnwvie: nexiuu, 1adopatopHbie 3aHATHs. JlJabopaTopHbIC 3aHITHS BKIIIOYAIOT
pa3d0op KOHKPETHBIX OMOTEXHOJIOTHIECKUX 3a]1a4.
2) coepemeHHble UHMEPAKMUGHble MEeXHOA02UU: CO3JaHhe TPOOJICMHBIX CHTYAIHid,

HWHTCPAKTUBHBIC JICKIWH, JTUCKYCCHUH.

HNuTtepakTuBHBIE METOABI O0YyUEHHUS, KOTOPHIE BKIIOYAIOT B CBOIO CTPYKTYPY pa3paboTKy
BAPUAHTOB TECTHPOBAHUS 3HAHHWHA CTYACHTOB 1O JIAHHOW IUCIUIUIMHE W TPOBEJCHHE UX BO
BpeMsl 3aHSATHUH U B CHEIHAIBHO OTBEJACHHOE JJisi 3TOro Bpems. Ha JIeKIusx HCIoIb3yrTCs
pasznuaHble (OPMBI BH3yalIHW3allid HALJISIHOTO MaTepuana (MYIbTHMEIUHHBIC TPE3CHTAINN
MSPowerPoint, TaOGIUIBI, KOJUTCKIIHH).

I[pn peanmm3anuui  JCKIUOHHBIX  3aHATHHW  HCIOJB3YIOTCS  pa3jiudHblie  (GOpMBI
BHU3yaJIM3aIlMU HATJISIHOTO Marepuana (MyJIbTHMEIUINHBIC MpPE3eHTAIMH, TaOIUIbI). 3aHSATHS
JICKITMOHHOTO THUTIA IO JIAHHOW JUCIMIUINHE COCTABISIOT 50% ayauTOPHBIX 3aHITHIMA. Y ICTbHBIHN
BEC MHTEPAKTUBHBIX OPM 00yUIEHHS COCTaBISIET 0KOJIO 70% ayIMTOPHBIX 3aHSITHHA.

B pamkax mabopaTOpHBIX 3aHATHI MPEyCMOTPEHA HpaKmuieckas no020mosKa, KoTopas
npoBoautcs Ha 06aze MUBO®PM PAH, Bxmodaer pa3bop KOHKPETHBIX OHMOTEXHOJIOTHYECKHX
3a/1a4, OCBOCHHE COBPEMEHHBIX METOJIOB HCCIIEJOBaHM, MPUMEHSEMBIX B OHOTexHONOTHU. B
pamMKax Kypca TMpOBOJAATCA BCTPEYM C  MNPEICTABUTENSAMH  KPYMHEHIIMX  Hay4dHO-
HCCIe0BATEIbCKUX UHCTUTYTOB T. CapartoBa, padoTatonux B oOmactu 6morexnosnoruu (POC
HUITYN  «Mukpo6», VYPAH Huctutyr  Owoxumuu, (PU3HOJIOTHHM  pacTeHUH U
MHUKpPOOPIraHW3MOB), MPEACTAaBUTEIIMU KOMMEPUYECKIX OpraHu3aluii, paboTalommx B CMEKHBIX
obnactsax (3AO «buoamuny, 3A0 «Huta-Dapmy).

OcBoeHne Kypca OCHOBAaHO Ha CHCTEME TEKYIIEro M HTOTOBOTO KOHTPOJISI 3HAHUM.
Texyiuit KOHTPOJIb 3HAHUNA HEOOXOIUMO BECTH IMPHU 0OCYKJIECHUH MOJIYUYEHHBIX PE3yJIbTaTOB HA
3aHATUSX, TMPOBEACHUU OTYETa, BKIIOYAIOUIETO OLEHKY YPOBHS BBINOJHEHUS 3aJaHMii,
MIPaBUJIBHOCTH U MOJIHOTY MOJATOTOBKU JOMAIITHETO 3a/1aHusl.

CamocrosarenbHas paboTa HeoOXoAMMa B IPOLECCE HM3Yy4EHHUS Kypca, OHA JIOJDKHA
MPOBOAMUTCS MO TpaduKy MOJ PYKOBOJACTBOM IpemnofaBatens. CamocrosiTenbHas paboTa
CTYIACHTOB MpPH W3YUYEHUU NUCHUIUIMHBI «BHOTEXHOMOTHs» BKIIOYAeT: MPOpabOTKy KOHCIEKTa
JEKIUH; TOArOTOBKY K MpPaKTHUECKUM pabdoTaMm; HamucaHue pedepara Mo MpeioKEHHBIM
TeMaM; U3y4eHHE MaTEepUAJIOB, BBIJCIEHHBIX U CAMOCTOSITENLHOW MPOpPabOTKU; BHITIOJHEHUE
JOMAIITHEro 3aJaHusi; MpopabOTKy IEKIMOHHBIX MaTepHaloB Mo YydyeOHuKaM. B mporiecce
CaMOTOATrOTOBKH CIIEAYyeT OPUEHTUPOBATHCS Ha COJEpKAHUE Pa3JIeioB Kypca.

Kypc 3aBepiaercs zauemonm.

OcoOeHHOCTH OpraHnu3anuyu 00pa30BaTeJbHOIO MPoLecca
AJIS JINL ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMHM 3/10POBbSl H HHBAJIH/IHOCTBIO

— UCIIOJIb30BaHUE HUHMBUIYAIbHBIX I'paUKOB 00yUEeHHUS U Claul HK3aMEHAIlMOHHBIX CECCUH;

— OpraHM3alys KOJJICKTUBHBIX 3aHATUH B CTYJEHUYECKHX I'PYIIaX C b0 OKa3aHUs OMOIIH B
MOJIy4eHUH MH(POPMALIMU MHBAIMJIAM M JIMLIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbS;

— MPOBEJCHHUE WHAMBUIYAIBHBIX KOPPEKIHMOHHBIX KOHCYJIbTALMH JUIi MHBAJIMJIOB M JIUI[ C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI;

— JUId JMI ¢ OrpaHMYECHUSMH IO CIOyXy Juid OOJIeTUYeHHs YCBOGHHUS Marepuana
IpeIycCMaTpUBACTCS MAKCHMAIbHO BO3MOXKHAs BU3YyalU3alisl JEKIIMOHHOTO Kypca, B TOM YHCIIe



LIIMPOKOE  MCIOJIb30BAaHUE  WJUIIOCTPATHUBHOIO  Marepuala, MYJIbTUMEAUMHON  TEXHMKH,
TyOImMpoBaHNE OCHOBHBIX MOHATUH U MOJIOKEHUN HA CIalifax;

— JUId JUI ¢ OlPaHUYECHUSAMU 110 3PEHHUIO0 IIPEIyCMAaTPHUBACTCS  UCIOJIb30BAaHUE
KPYIMTHOMACIITAOHBIX HATJISIAHBIX TTOCOOHIA.

6. YueOHo-MeToAMYecKOe o0ecneyeHHEe CAMOCTOATEIbHOH PadoOThI CTYIEHTOB.
OneHouHble cpeacTBa JJs TeKyllero KOHTPOJISI YCIeBAeMOCTH, IPOMEKYTOYHOMH
aTTecTalliy 10 UTOTaM OCBOEHUSI M CIMIIJIMHBI.

Peanuzanus naHHOW y4eOHOM IUCHMIUIMHBI TPEIyCMaTPUBACT Cieayrouire (HopMbl
OpraHu3ali CaMOCTOSATEIbHON PabOThI CTYIEHTOB:

1) BHeayquTOpHAs caMmocCTOsATEIbHasE paboTa (MOArOTOBKAa K CEMMHAPCKUM 3aHATHUSAM U
TECTUPOBAaHUIO, pedepaToB, COCTaBICHHE CJIOBApPEl HCMOJIb3yeMBIX TEPMHUHOB, CIHCKa
MEPCOHAIMM € yKa3aHWeM HaubOosee BaXHBIX OTKPBITUN HAa3BAaHHBIX YYEHBIX, COCTaBJICHHE
Ta0JIUI U CXeM OMOJOTHYECKHUX MPOIIECCOB);

2) ayaudTopHas ~ caMmocCTosiTeNbHas  paboTa, KOTOpash  OCYIIECTBISETCS  IOA
HEMOCPEJCTBEHHBIM PYKOBOJICTBOM IPEIOIaBaTENs;

3) TBopueckas pabora.

Henp camocTosiTeNnbHOM pPabOTHI CTYJIEHTOB — HAY4YUTh CTYAEHTAa OCMBICIEHHO H
CaMOCTOSITENIbHO paboTaTh CHavajga ¢ y4eOHbIM MaTepualioM, 3aTeM C HaydHOW HMH(popMalueH,
3aJI0’)KUTh OCHOBBI CaMOOPTaHM3allMd W CAaMOBOCHUTAHMS C T€M, YTOOBI MPUBUTH YMEHHE B
JaJibHENIIIEM HEeTPEPbIBHO MOBBINIATH CBOIO KBATH(PUKAIIHIO.

Bueayauropnast camocrosiTenbHasi padoTa CTYyJEHTOB IO JWUCLUUIUIMHE 3aKI0YaeTcs B
CIIETYIOILIEM:

1) moAroTOBKA K 3aHATHUSIM, U3YUYEHHUE JIUTEPATYPHI (CIIHCOK PEKOMEHTyeMOM JINTEepaTyphl
MIPUBEJICH B pazjiene 8 qaHHOM pabodeli MporpaMmsl);

2) MOJArOTOBKA K TEKYIIEH aTTeCTAlUH

3) MoAroTOBKA K TPOMEKYTOYHOM aTTeCTaIluu

4) moaroToBKa W HamucaHue pedeparoB (CTYACHTY MPEIOCTABIAECTCS MPAaBO CBOOOTHOTO
BBIOOpPA TEMBI);

5) HOrOTOBKA YCTHBIX OTBETOB.

TBopueckass camocrosiTenbHas paboTa — BBIMOJIHEHUE WHAMBHUIYAJIbHBIX 3aJaHUM,
HaIpPAaBJICHHBIX HA Pa3BUTHE Y CTYAEHTOB CaMOCTOSTEIbHOCTH U WHUIMATHBBL. OHA BKIIOYAET
UHIUBUAyalIbHbIE 3aHATUA 110 TeMe «HayuHo-uccnenoBarenbckas paboTa CTyIEHTa C MO3UIUN
COBPEMEHHOM OMOTEXHOJIOTUI.

AynuTopHas caMmocCTosITeNbHas paboTa peanu3yercs NpU MPOBEACHUU MPAKTUYECKUX
3aHATUM U BO BPEMsI UTCHUS JICKLUH.

Texkyiuit KOHTPOJIb TPOBOAUTCS B XOJ€ MPOBEPKU U OLEHKU BBITIOJTHEHUS 3alaHUui TS
CaMOCTOSITEILHOM pabOTHI.

[IpomexyTouHas arrectarus (3a4eT) MPOBOIUTCS B (popMe YCTHOTO OMpoca CTYAECHTOB
o Ouseram.

CamocrosaTenbHass paboTa CTYAEHTOB TMOJKpEIUIeHA y4eOHO-METOJIUYECKHM U
MH(GOPMAIMOHHBIM O0ecliedeHneM, BKIIOUAIOIMIMM YUeOHUKH, Y4eOHO-METOAUYECKHE OCO0Hs,
KOHCIIEKTHI JIEKIHW, THTEpHET-PECYPCHI.

Jns 5mui ¢ OrpaHUYeHHBIMH BO3MOKHOCTSIMH 3JI0pOBbsl  (ClIabOCHbIIAIIUX U Jp.)
TEKYIIMH KOHTPOJIb YCIIEBAEMOCTU M IIPOMEKYTOYHAs aTTECTALMsl MOXKET IPOBOJUTHCS B
nucbMeHHOU opme.

Bonpocs! 1u1s1 NpoBeeHNs TEKYIIEro KOHTPOJIst

Pazgen 1. buotexHonorus Kak Hay4Has TUCHMIUIMHA, LEIM U 337a4d OMOTEXHOJIOTHUH,

00BEKTHI U METO/Ibl ONOTEXHOJIOTHH.
1. Hcropus pa3BUTHA OMOTEXHOJIOTHU. POIb OTEUECTBEHHBIX YUCHBIX.
2. buotexHonorus kak Hay4Has qUCUUIUIMHA. Llenu u 3a1a4u GMOTEXHOIOTHH.



3. Ipupona u MHOrOOOpa3re OHOTEXHOJIOTHUECKUX MPOLIecCOB. buoTexHonorus Ha ciy:xoe
HApOJHOTO XO3sCTBA, 3IPaBOOXPAHEHHSI, HAYKH.
4. BuooOBEKTHI paCTUTEIBHOTO MPOUCXOKACHNUA. OCHOBHBIE TPYIIIBI LIEJIEBBIX PO TYKTOB,
MOJIy4aeMbIX B (PUTOOMOTEXHOJIOTUYECKHX MPOIIECCaX.
5. MukpoopranuzMbl Kak 00bEKTbl OHOTEXHOJIOTHH.
6. TpaauMOHHBIE METOJIBI CENIEKITUH, UCTIOIB3yEMbIE /IS TIOTydeHHs 00JIee PO TyKTHBHBIX
0M000BEKTOB U OMOOOBEKTOB C HOBBIMH CBOMCTBAMH.
7. WuaynupoBaHHBIA MyTareHes B cesiekunu. Ou3ndeckne 1 XUMHUYECKUEe MyTareHsbl,
MEXaHHM3M UX JICUCTBUS.

Pazgen 2. Opraau3anusi OMOTEXHOIOTUYECKOTO TIPOU3BOICTBA
1. 3nayeHue acenTUKU B OMOTEXHOJIOTHYECKUX MTPOU3BOACTBaX. boprba ¢ Mukpobamu-
KOHTAMHUHAHTAMU TIPU peasTu3allii OMOTEXHOJIOTHYECKIX TIPOU3BOJICTB.
2. TlpuHOUTIBI OpraHU3alui MAaTEPHATEHBIX TOTOKOB: TIEPHOAMYECKHIA, TIOTYTIEPHOIMUECKHU,
OTBEMHO-/IOJIMBHOM, HETIPEPBIBHBIN.
3. XapakTepHCTHKa CHCTEM, BXOJIIINX B COCTaB OMOpEaKTopa: CUCTeMa IepeMenTNBaHus U
a’paluu, TerI000MeHa, TEHOTaIlIeHUSI.
4. TIunoTtHbIE, MPOMBIIUICHHBIE OMOPEAKTOPHI HX XapaKTEPUCTHKA, HA3HAYCHUE, 3a/1a9H.
[IpoGnembl MacITabOHpOBaHUSL.
5. Mertop! U3BICYCHHS BHYTPUKIETOYHBIX [EJIEBBIX MPOITYKTOB.
6. BrieneHune 1eneBoro NpoayKTa U3 KyJIbTypallbHOW KHUIKOCTH.
7. Moaudukanus u cTabuau3aus NpoaykTa OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA.

Pa3nen 3. OCHOBBI HHKEHEPHOM SH3UMOJIOTMH
1. OcHoBHBIE  TIENH 5 3a7auu WH)KEHEPHOW  SH3UMOJIOTHH. [Ipenmymecrna
MMMOOUITN30BAaHHBIX (PEPMEHTOB Mepe] HATUBHBIMH.
2. Hocurenu mis ummoOunn3anui 6M000BEKTOB OPraHWMYECKOW M HEOPraHUUECKOW TTPUPO/IBL.
TpeGoBanusi, MpeIbABIsIEMbIE K HOCUTEISIM.
3. Meroap! puznyeckoit ”UMMOOMIIM3aIuN (EPMEHTOB. XapaKTEPUCTHKA U KIAaCCU(UKAITHS.
4. HmmoOunuzamusi OWOOOBEKTOB TMyTEéM ancopOIMu Ha HEPACTBOPUMBIX HOCHTEIISIX.
[IpeumymiecTBa U HEMOCTATKH aACOPONMOHHONW WMMOOMIM3anuu. CrnocoObl ajacopOIMOHHON
MMMOOUITU3ALIMHU: CTATUYECKUH, C ITepeMEeIINBaHUEM, METO/ TIEKTPOOCAKICHUSI.
5. MmmoOumnm3anusi OuMOOOBEKTOB TMyTéM BKIIOUEHHUS B CTPyKTypy rens. CrnocoOsl
MMMOOUITU3ALINY, IPEUMYIIECTBA U HEJJOCTaTKU METO/1a.
6. MMMoOumnmu3anuss OHOOOBEKTOB C  HCIIOJIB30BAaHWEM IOJYIPOHUIIAEMBIX  MeMOpaH.
Monudukanuu MeTosa: MHKPOKAICYIUPOBAaHHE, JIBOWHOE AMYJIbIMpOBaHHE, BKIIOYCHHE B
BOJIOKHA, BKJIFOYEHHE B JIMTIOCOMBI.
7. VmmoOumnuzanusi OHMOOOBEKTOB €  KCIOJBb30BAHMEM CHCTeM JByX(a3sHoro Tuma:
MUKPOAIMYJIbCUN U ABYX(A3HBIX BOJHBIX CUCTEM.
8. Xumuueckue MeTOAbl HMMOOWIM3anMu  OMO000BEKTOB. (OCHOBHBIE MPEUMYIIECTBA
XUMHYECKUX METOJOB. [IpHuMHBI OTrpaHUYEHHOTO MPHUMEHEHHS XHUMHYECKHX METOJIOB
UMMOOMIIN3ALIH.
9. IlpumeneHue UMMOOUIM30BAHHBIX (PEPMEHTOB M KJIETOK B MHILEBOM U (apMalieBTUUECKOMN
MIPOMBIIIJICHHOCTH.

Paznen 4. OcHOBBI GUTOOMOTEXHOIOTHH.
1. Twumsl KynbTyp, METOABI M YCIOBHUS KYIbTUBUPOBAHUSI KJIIETOK U TKaHEH pacTEeHUA.
2. TI'myOuHHOE KyJIbTHBUPOBAHUE KJIETOK BBICIINX pacTeHUH. [lonyueHne cycneH3un KJIeTOK.
OcHOBHbBIE TIPUHILIUIIBI U aniliapaTypa A KyJIbTUBUPOBAHHS KIETOK BBICIIUX PACTCHUN.
3. TloBepxHOCTHOE KyJIIbTUBMPOBAHHE KJIETOK U TKaHEH pacTeHUH.
4. TIpoGnemsl perynsuun Mopdorenesa u aupdepeHnuanuy B KyiIbType KIeTOK U TKaHeH
pacTeHui.
5. Meroapl KyTbTUBUPOBAHUS OJMHOYHBIX PACTUTEIHHBIX KIETOK.
6. Kamnycorenes. lenuddepeHurpoBka - Kak OCHOBA KaJlTycoreHe3a. XapakTepucTuKa
KaJUTyCHBIX KJIETOK.



7. BnusHHe BHEIIHUX U BHYTPEHHHUX (PaKTOPOB Ha MPOLIECC MUKPOKIOHAILHOTO PAa3MHOKEHHUSI.
8. Tlosyyenue 6€3BUPYCHBIX PACTEHUH C MOMOIIBIO KyJIbTYPHI allMKAIbHBIX MEPHCTEM MoOera.
9. W3oimpoBaHHBIE MPOTOIUIACTHI PACTCHHUN — OOBEKT M MOACTH ISl (PU3HOTIOTHUSCKUX
uccnenoBanuil. llosryueHne u KyJabTUBUPOBAHHUE.
10. Comarnueckast THOPHIU3AIHS PACTUTEIBHBIX KJIETOK. BO3MOKHOCTH M MCTIOIBb30BaHUE
METO0/1a COMaTUYECKON ruOpuAN3aIUHU.
11. Omog0TBOpEHHE pacTeHUiA N Vitro.
12. Coznanue rarionioB pacTeHuil. AHAPOTeHE3, THHOTEHE3.
13. Mcnonp30BaHne TPAHCTEHHBIX PACTEHUH B MHUIIEBOH, (papMalieBTHIECKOi
MIPOMBIIIIEHHOCTH, CEJIbCKOM XO3SICTBE.

Pazgen S. OcHOBBI MHKpOOHOH OMOTexHONOTHH. [IpOMBIIIJICHHBIE IITaMMBI
MHUKPOOPTaHU3MOB.
1. KoHcTpynpoBaHHE MPOMBIIUIEHHBIX IITAMMOB MUKPOOPTaHU3MOB.
2. TpeGoBaHus, MPEeIbIBIIEMbIC K TPOMBIIIJICHHBIM [ITAMMAaM.
3. CoBpeMeHHBIE METO/IbI CEIEKIIMA MUKPOOPTaHI3MOB. | eHeTHUeCKoe KOHCTPYUPOBaHHE
invivo.
4. MyrareHes U METO/bI MOJy4YeHHUS MyTaHTHBIX IITAMMOB.
5. Hcnonp3oBaHne TPAaHCTIOHUPYEMBIX AIEMEHTOB JUISl CO3JIAaHUE TPOMBITIICHHBIX IITAMMOB
MUKPOOPTaHU3MOB.
6. T'eHeTmyeckoe KOHCTPYHpOBaHHUE INVILro.
7. Co3naHue reHeTUYECKA HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYP.

Pa3nen 6 . buorexHosorunyeckoe mMporU3BOICTBO MUKPOOHOTO OerKa.
1. TlepcnexTrBa M SKOHOMHYECKAS IIEJIECO00Pa3HOCTh UCTIONB30BaHUSI MUKPOOPTaHU3MOB B
TEXHOJIOTUU MPOU3BOICTBA MUIIEBOIO U KOPMOBOTO OeKa.
2. buorexHomorHUecKas cxeMa IMPOU3BOJICTBA MUKPOOHOTO OelKa.
3. Hcnonw3zoBanue OakTepuid, TpuOOB, BOJOPOCIEH Il MPOU3BOCTBA MUIIIEBOTO U KOPMOBOTO
Oenka.
4. TpeboBaHus, MpeabIBIIEMbIC K IITAMMaM — IIPOYIIEHTaM MUKPOOHOTO OeKa.

Pa3nen 7 .buoTexHoaorndeckoe mMporu3BOICTBO MEPBUYHBIX METa0O0UTOB.
[IpousBoicTBa, OCHOBAaHHBIE HA MOJTYYEHUH MUKPOOHBIX METa00OIUTOB
[IpuHIMIBI TOTYyYeHHs IEPBUYHBIX META0OIUTOB.
Perymsmus nponecca OMocuHTE3a MEPBUYHBIX METa00IUTOB.
Cxema OMOTEXHOJIOTUYECKOTO MPOU3BO/ICTBA IEPBUYHBIX META0OIUTOB.
buoTtexHnonornueckoe Nponu3BOACTBO aMUHOKHUCIIOT.
buoTtexHnonornueckoe Npou3BOACTBO HYKJICOTH/IOB.
buoTtexHonornueckoe Mponu3BOACTBO YIIIEBOOB.
buoTtexHonornueckoe Npon3BOACTBO OPraHUUECKUX KUCIIOT.
Pa3nen 8.buorexHonorunyeckoe Mpou3BOJICTBO BTOPHUUHBIX META0OIUTOB.

[TpuHIMTIBI TOTYyYeHHUs] BTOPUYHBIX METab0IUTOB.
Perymsmus nporecca OnocuHTe3a BTOPUUHBIX META0OIUTOB.
Cxema OMOTEXHOJIOTUYECKOTO MPOU3BOICTBA BTOPUYHBIX META0OIUTOB.
buoTexHonornyeckoe Npou3BOJICTBO aHTHOMOTHKOB.
buoTexHonornyeckoe NpoU3BOACTBO MUI'MEHTOB.
buoTexHonornueckoe Npou3BOJICTBO TOKCHHOB.

NG~ WNE

ocoarwdE

Tembl pedepaTon
1. XemocraTHbIH, TypOHAOCTaTHBINA U TU(PEepEeHIIMPOBAHHBIN PEKUMBI HETIPEPHIBHOTO
KYJIbTUBUPOBAHMUSL.
2. OyHJaMeHTalbHbIe IPUHIUIIBI HEITPEPHIBHBIX OMOTEXHOJIOTHYECKUX MTPOIIECCOB.
JIuMHUTAIMS CKOPOCTH PA3MHOKEHHSI OMOOOBEKTOB B TEXHOTCHHOM CUCTEME KOMIIOHEHTaMH
IIATATEILHOM Cpelbl. YpaBHEeHHE MOHO.



3. TpeboBanus k GpepMEHTAITMOHHOMY MPOIECCY B 3aBUCUMOCTH OT (PU3UOJIOTUIECKOTO
3HAYECHUS [EJIEBBIX MPOJIYKTOB JIJIs MPOIYIIEHTA (TIEPBUYHBIC META0OIUThI, BTOPHYHBIE
MeTabOIUTHI, BRBICOKOMOJIEKY/ISIPHBIE BEIIECTBA, OMOMacca Kak IeIeBOU MPOIYKT).

4. TpeOGoBanus K hepMEHTAIMOHHOMY MPOIIECCY IPU UCTIONIb30BAaHUN PEKOMOMHATHBIX
IITAMMOB, 00Pa3yIOIIKX YYKEPOJHBIC Ui OM00OBEKTa IIeTIeBbIE TIPOTYKTHI.

5. Hanpanenus noeimeHus 3)(HEKTUBHOCTH (PEepMEHTAIINH B TPOMBIILIICHHOM
OMOTEXHOJIOTMYECKOM IIPOU3BOJICTBE.

6. MaccooOMeH B OMOTEXHOJOTHUECKUX MPOIeccax: pojb KHCIOPOAa U ero PaTuKaioB,
KpUTHYECKast KOHIIEHTpaIMs, (opMylia CKOPOCTH TIEPEHOCA KUCIOPO/Ia.

7. TemmooOMeH: onpeneneHue, NICTOYHUKH TeTia B OMOTEXHOJIOTMUECKUX IpoIieccax,
ypaBHEHHUE TEII0O0OMEHA, OTBOJI TEIIa B OMOPEaKTOpaXx.

8. BnusHne nmMMoOHIM3auK Ha GEepPMEHTATUBHYIO aKTHBHOCTh: MUKPOOKPYKEHHUE
(«@pdexTuBHOE pacnpeneneHue», MMddy3noHHbIE OTPAHUYEHNUS), BIUSHUE HA MOJIEKYITY
¢dbepmenta, uaMenenue pH 3aBucumocTt pepmenTa, 3¢p(HeKTUBHBIE KUHETUYECKHE
mapaMeTphl.

9. MuxkpoxkarncynupoBanue. CriocoObI MOJTydeHUST MUKPOKAIICYIT (AUCIIEpTrUpOBaHNE,
Mex(a3Has MOJTUKOHICHCAIN ).

10. CrocoOsI morydeHust JTUIocoM. BrurroueHne (hepMeHTOB B JIUITOCOMEBI (B 000JIOUKY U
MOJIOCTB).

11. OcHOBHBIE IPHUHITUITHI KOHCTPYHPOBAHUS TIPENapaToB KOBAIEHTHO MMMOOMITH30BaHHBIX
(hepMeHTOB («IIPHUILIKBKA», «CHIMBKa» U «BIIMBKa» KOHBIOTATOB, PETUKYISALUA (pepMeHTa).

12.KosanenTtHoe cBsA3bIBaHKE (PEPMEHTA C AKTHBHPOBAHHBIMH TT0JUMepaMu. CBA3BIBAIONINE
MOJIEKYJIBI (TPUXJIOPTPHUA3UH, TIIYyTaAPOBBIN albAeTHI, OpOMUCTHIN MaH). ComomMepr3aIus
C TIOMOIIIbI0 MHOTO(DYHKITMOHAJIBHBIX PEareHTOB.

13. KynbTypa KaJlTyCHBIX KJIETOK B TIOJYYEHHH BEIIECTB BTOPUYHOTO CUHTE3A.

14. Anaporenes  MojlydeHUE TalljIOWJ0B B KYJIbTYpPE MbUIbHUKOB.

15. MeTabGoau3Mm yriieBoJIoB K KyJIbType TKaHEW pacTeHHUH.

16. Perymsimust BTOpuyHOTO MeTab0IM3Ma B KyJIbTypax KJIETOK U TKaHel pacteHuid. Kpurennoe
XpaHEHUE KYJIbTYp KIETOK PACTCHHIA.

17. IIpoGnemsr perymsaiun Mopdorenesa u nuddepeHnuaniuy B KyJIbType KISTOK U TKaHEH
pacTeHui.

18. [IpumeHeHNe METO/10B TEHHON MHXKEHEPUH ISl YIyUYIIeHUs] aMUHOKHUCIOTHOTO COCTaBa
3aracHbIX OETKOB PacTeHUM, MOBbIIeHUS 3G (EKTUBHOCTH Mpoiiecca (HOTOCHHTESA.

19. IlpumeHeHre METOI0B TEHHOW MHXKEHEPHH TSl YIIYUILICHHs] YCBOCHUS a30Ta PACTUTEIbHBIMU
OpraHu3MamH.

20. IIpumeneHue METOA0B F'eHHOW MHXKEHEPHH ISl PEIIeHUs TPO0JIeM YCTOMYMBOCTH PacTEHUIN
K uronaroreHam, repOUIIIaM, HACEKOMbIM.

21. IlpuMeHeHue METO0B FeHHOW MH)KEHEPHH ISl pelIeHUs TPo0iieM yCTOMYUBOCTH PAaCTeHUN
K aOMOTUYECKUM CTpeccam.

22. BUOTEXHOJIOTUYECKOE MTPOU3BOICTBO INIMKAHOB U TTTMKOKOHBIOTATOB.

23. BUOTEeXHONOTHYECKOE MOJIyYeHIUE SHTOMOIIATOT€HHBIX MPErapaToB.

24. Mukpo6Has TpaHchopMalys OpraHu4ecKuX COeTMHEHNH.

25. buoTexHoI0rMYecKoe MPOU3BOJICTBO OAKTEPHUATBHBIX YI0OpEHUI.

26. bBroTeXHOJI0rMYecKoe MPOU3BOJICTBO, OCHOBAHHOE Ha CIUPTOBOM OpOKEHHUU.

27. BUOTEXHOJIOTMYECKOE IPOU3BOJICTBO, OCHOBAHHOE Ha MOJIOUHOKHCIIOM OpOKEHUH.

28. buoTexHOJI0rMYeCKHe MPOU3BOACTBA, OCHOBAaHHbBIE HA IIPOITMOHOBOKHUCIOM U
MAacCIITHOKUCIIOM OpOKEHHH.

29. BHOTeXHOJIOrMYECKOE MTPOU3BOJICTBO, OCHOBAHHOE Ha YKCYCHOKHCIIOM OpPOKEHHH.

30. buoTexHOJIOrMYECKOE MPOU3BOJICTBO, OCHOBAHHOE Ha alleTOHOOYTHIIOBOM OPOKEHHH.

31. BHOTEeXHONOTHYECKOE MTPOU3BOICTBO CTEPOUIOB.

32. BUOTEeXHOJIOTMYECKOE MTPOU3BOJICTBO BUTAMUHOB.

33. buotexHonoru4eckoe Mpou3BoJACTBO (pepMEHTOB.



34. BHOTEXHOJIOTHYECKOE TPOU3BOJICTBO NPOOMOTUYECKUX MTPETIAPATOB.

35. [NosryyeHre UMMYHOJIOTHYECKUX MTPETIapaToB (BaKIUHBI, CHIBOPOTKH).

36. Mcnonp30BaHne BEKTOPHBIX MOJIEKYT B OMOTEXHOJIOTHH.

37. Konbroramus y 0akTepuil 1 ee HCIOJIb30BaHHE U1 TEHETHUECKOTO KOHCTPYHPOBAHHS
MUKPOOPTaHU3MOB.

38. Tpancaykmus y OakTepuii M €e UCTIOIb30BaHue I TeHETHIECKOTO KOHCTPYUPOBAHUS
MUKPOOPTaHU3MOB.

39. bronornyeckre OCHOBBI TE€HOTEPAIIHH.

40. Mcrnosib30BaHE MOJICKYIISIPHBIX MEXaHU3MOB BHYTPUKIICTOYHOMN PETYISINH B
OMOTEXHOJIOTMYECKOM IIPOU3BOJICTBE.

41. DKkonoru4eckue acnekTbl OMOTEXHOJIOTUYECKOTO POU3BO/ICTBA.

KonTpoabnas padota

1. AyKCHHBI - TEPMHH, IO KOTOPBIM OOBEIMHSIOTCS CIeNN(UIECKAE CTUMYIISTOPBI POCTa
a) [ ] pacTuTenbHBIX TKaHEH

b) [ ] akTuHOMUIIETOB

¢) [ ] KMBOTHBIX TKaHEH

d) [ ]pybaxTepuit

e) [ ]aykapuot

2. J1ns ne3uHTerpanuu KIeToK APoiKel U IMIIECHEBBIX TPHOOB HE HCTIOIb3YIOT

a) [ | KOMIUIEKCHBIN APOMXKKEIUTUUECKUI TpenapaTomM

b) [ ] cMech eKTHHA3BI U HEILTIOIA3bI

¢) [ JxurunHaza

d) [ ]3umMonmazoit ymuTKu

3. UMMoOunm3anus HHAUBUIYaIbHBIX (PEPMEHTOB OTPAHUYUBACTCS

a) [ ] BBICOKO# JTaOMIBHOCTRIO pepMEHTA

b) [ ] HanmuueMm y pepmenTa KodepMeHTa

¢) [ ] HanmmuueMm y pepmeHTa CyOHETMHUIL

d) [ ] mpuHaIe)KHOCTRIO epMEHTA K THAPOJIa3aM

e) [ | mpuHaIe)KHOCThIO PepMEHTA K JIMra3am

4. OntuManbHble YCIOBHSI KYIbTUBUPOBAHUS N30JIMPOBAHHBIX TKAaHEH U KJIETOK pacTeHHI:
a) [ ] remneparypa 10 — 15 °C, oTHOCHTENIBHAS BIaKHOCTH Bo3myxa 30 — 40 %;

0) [ ]Jremmeparypa 25 — 27 °C, oTHOCHUTENIbHAsI BIaXKHOCTH Bo3myxa 60 — 70 %;

B) [ ] remmepatypa 30 — 40 °C, oTHOCHTEIbHAS BIAXXHOCTh Bo3ayxa 80 — 90 %.

5. UMMoOunu3anus nenbix KIeTOK-MPOAYILIEHTOB JIEKapCTBEHHBIX BEIIECTB HEpaIlMOHAIbHA B
ciydae

a) [ ] BBICOKO TaOMIBLHOCTH IIENIEBOTO MPOAYKTa (JIEKAPCTBEHHOTO BELIECTBA)

b) [ ] ucmosib30BaHuUs 1EIEBOTO MPOAYKTA TOJBKO B MHBEKIIMOHHOM popme

¢) [ ] BHYTPHKJIETOUYHOM JOKAIMU3AINH LIEJIEBOTO MPOIyKTa

d) [ ] BeICOKOI TUAPO(DUIBHOCTH LIETIEBOTO MPOIYKTa

e) [ ] BbICOKO# TuIpoOOHOCTH 1IENEBOTO MPOAYKTA

6. [lns penrenust mpobieMbl perenepanuu KohakTopoB B hepMEHTATUBHBIX OMOTEXHO-
JIOTMYECKUX MHOTOCTaIMIHBIX MIpoleccax He 11eJIeco00pa3Ho UCIOIb30BaTh OJUH U3
CIIEAYIOIIHUX METOJIOB:

a) [ ] xoakTop MOXKET OBITh MPUIIUT K (PEPMEHTY MIIM €r0 HOCUTEIIO Yepes3
MIPOCTPAHCTBEHHYIO HOXKKY

b) [ ] noctosiHHOE n0OaBieHue B (hepMeHTEp B TEUEHUHU BCETO Mpolecca

¢) [ ] Macca monekymbl Ko(pakTopa MOXKET ObITh 3HAYUTEIHHO YBEJIMYEHA 32 CUET
MIPUCOCTMHEHHSI K BOJOPACTBOPUMBIM MOJIUMEPaM

7. Crioco6 coxpaHeHUs HY)KHON OMOTEXHOJIOTY IMPOAYKTUBHOCTH KYJIBTYP MUKPOOPTaHU3MOB
a) [ ] cyOnMManroHHOE BBICYIITMBAHUE



b) [ Jxpuoxpanenue

¢) [ ] B chimydnx maTtepuanax

d) [ ] mpu BeICOKHX TemrepaTypax

8. Texnonornyeckuii BO3AyX 151 OMOTEXHOJIOTUYECKOTO MPOU3BOICTBA CTEPHIIN3YIOT
a) [ ] HarpeBaHuEM

b) [ ] dbunsTpoBanuEM

c) [ ] YD-o6myuenuem

d) [ ] pammarueii B MajbIx 103ax

e) [ ] aHTHOMOTHYECKUMHU BEIIECTBAMU

9. Beienenue u 0OYMCTKA MPOAYKTOB OMOCHHTE3a U OPTCUHTE3a UMEET MPUHIIUTIHATIHHBIE
OTJIIMYMS HA CTAMSIX TpoIiecca

a) [ ]Bcex

b) [ ] xoHEUHBIX

c) [ ] mepBbIx

d) [ ] TonpKO HA MOATOTOBUTEIBHBIX dTAIaX

e) [ ] npUHIMNHAIBHBIX Pa3IMYUid HET

10. bopsba ¢ (arosoii nHpekuuen B nexax GepMeHTauu aHTUOMOTUYECKON MTPOMBIIIITIEHHOCTH
HauboJee palMoHaIbHa IyTeM

a) [ ] y’xecTodeHHsI KOHTPOJIS 332 CTEPUIIH3AIIMEN TEXHOJIOTHUYECKOTO BO3IyXa

b) [ ] y’ecTodeHHs] KOHTPOJIS 32 CTePUIIM3AIIMEH TUTATEIHFHOU Cpebl

¢) [ ] mosyueHHUs M UCTOIB30BaHUS (PAroyCTOMUMBBIX ITAMMOB OMO0OBEKTA

d) [ ] yxecToueHus KOHTPOJIS 3a CTEPHIIM3AIel 000pyA0BaHUS

e) [ ] yxxecToueHust KOHTPOJIA 32 PUIBTPALIMOHHBIMU YCTAHOBKAMU

11. Haubonee 3ppeKTUBHBIN XMMHYCCKHI METO Pa3pyLICHHS KICTOYHbIX cTeHOK E. coli ¢
LeJbI0 BBIIEICHHSI PEKOMOMHAHTHOTO TOPMOHA POCTa YeJIOBEKa!

a) [ ] oOpaboTka TU30IIMMOM SIMYHOTO OeyKa

b) [ ] oOpaboTka kiIeTOK HaTpus ruapokapooHaTom mpu pH 11.

c) [ ] o6paboTka 3uMOJIMA301 YIUTKH

d) [ ] oObpaboTka cMechiO IEKTHHA3BI U 1EJUTFOIA3bI

12. ®u3nveckuM METOI0M AC3UHTErPALUU KIETOK SIBIISIETCS:

1. mpuMeHeHue yiabTpa3BykKa; 2. IpuMeHeHne (epMeHToB; 3. MpUMeHeHnEe aHTUOUOTUKOB; 4.
MIPUMEHEHHE TOJYO0JIa; 5. OCMOTUYECKUH 10K

a)[ ]1us

b) [ ] Tombko 5

c) [ ]mBce, kpome 3

d) [ ] Bce mepeuncicHHbIC

13. XuMHUECKUM METOJIOM JIE3UHTErPalliU KIETOK SIBIISETCS:

a) [ ] npuMmeHeHHEe BUOPATOPOB

b) [ ] 3amopakuBaHHE-OTTaUBAHHE

¢) [ ] npumeHeHHE aHTHOMOTHUKOB

d) [ ] ocMoTHYECKHUH IIIOK

14.BemiecTBO MepexoauT U3 OJTHOM KUIKOCTH B JPYTYIO TIPH

a) [ ] TBepmo-)kuaKO(DA3HON IKCTPAKIIUU;

b) [ ] xuako-xuakodazHONU IKCTPAKIIIH;

¢) [ ]aacopbuuu;

d) [ ] cemaparuu;

15.Pa3nienenue BemiecTs, Mpu KOTOPOM OHOMAacca BCIUIBIBAET Ha MMOBEPXHOCTH KYJIbTypaIbHON
KUJKOCTHU:

a) [ ] bunpTpanus;

b) [ ] dnoramus;

c) [ ] cenmapanus;

16. Apdunnas xpomarorpadus OCHOBaHA Ha pa3/IeIeHUH BEIIECTB I10



a) [ ]zapsiny

b) [ ] runpodobHOCTH

¢) [ ]pasmepy

d) [ ] cmocoOHOCTH CBSI3BIBATHCS PA3IMYHBIMU XUMHUYECKUMH TPyIIaMH

17. Pa3nenenue BeIIeCTB MO 3apsy XapakTEePHO IS

a) [ | apdunnoii xpomartorpadumu;

b) [ ] 6ymaxknoi xpomarorpadum;

¢) [ ]ynprpauentpudyrupoBanus;

d) [ ] nonoo6meHHO# xpomartorpaduu

18. KynbTypanbHO# KHAKOCTHIO HA3bIBACTCS

a) [ ] cioxHas cMech, KOTOpasi UCTOJIb3yeTCs sl (DepMEHTAIIMH, COCTOSIIIAS U3 KICTOK
MPOYIIEHTa, KOMIIOHEHTOB MUTATEIBHBIX CPEJIBI

b) [ ] cnoxHast cMech, KOTOpast 00pa3yeTcst Mo OKOHYaHUU (hepMEHTAIlMH, COCTOSIIIAS U3 KIETOK
MPOYIIEHTA, PACTBOPA HEMOTPEOICHHBIX MUTATEIBHBIX KOMIIOHEHTOB M HAKOTIMBIIMXCS B CpeJie
MIPOJIyKTOB OMOCHHTE3a

c) [ ] cnoxHas cMech, KOTOpasi COCTOMT U3 PacTBOpA MUTATEIbHBIX KOMIIOHEHTOB U
WCTIONB3YETCS VIS KyJIbTUBUPOBAHHS OMOO0OBEKTOB

19. YacTh CyCIeH3MOHHOM WIJIN KaJUTYCHOU KYJIbTYpbI, HCTIOJIb3yeMasi ISl epecaku B (WM Ha)
MUTATEIBHYIO CPELy:

a) [ ] mramm;

b) [ ] nuawMS;

¢) [ ] xmos;

d) [ |MHOKYITIOM MK TPAHCIIAHTAT

20. KynbpTypa KJIeTOK, BOSHHKIIIAs U3 HITaMMa IyTeM CEJIeKIUU WM KJIOHUPOBAHMS, UMEIOIIast
MapKepHbI€ TPU3HAKH:

a) [ ] mramm;

b) [ ] nunwMs;

¢) [ ] xmox;

d) [ ]MHOKYTIOM MJIM TPAHCIUIAHTAT;

21. KynbpTypa, BO3HUKIIAS TOCJE MIEPBOr0 CYOKYIbTUBUPOBAHHUS, COCTOSIIAS U3 MHOTUX
KJIETOUHBIX JIMHUW, BO3HUKIINX U3 KIETOK, IPUCYTCTBYIOLIUX B IIEPBUYHON KYJIbTYpE:

a) [ ] mramm;

b) [ ] nmunwMs;

¢) [ ] xnomn;

d) [ ]MHOKYTIOM MJIM TPAHCIUIAHTAT;

22. Ha3zHayeHue MUTaTeNbHbBIX CPel;

a) [ ] obOecrnievyeHre KIETOK MUTATEIBHBIMU BEIIECTBAMU I CHHTE3a HEOOXOAUMBIX MTPOIYKTOB
KU3HEJCSITENLHOCTH;

b) [ ] moanep>kanue ONTUMANBHBIX U POCTa KIETOK (PU3NKO-XUMUYECKUX YCIOBUM;

c) [ ] obecrieueHus KJIETOK MUTATEIbHBIMU BEIIECTBA U JJIsi CHHTE3a OMOMACCHI;

d) [ ] Bce BbllIenepeYrCICHHOE BEPHO.

23. TlomyuyeHue JIUIOCOM MOCPEICTBOM BIPBICKMBAHUS pacTBopa (hochomunuaoB B
OpPraHM4ecKOM pacTBOPUTEINE B BOJHYIO Cpeay

a) [ ] Oxctpy3us

b) [ ] MeToa cCHOHTaHHOM BE3UKYISIIUN

c) [ ] Unxekuus

24. ®aza KyIbTUBUPOBAHUS, XapaKTEPU3YIOIIAsCS MAaKCUMaIbHBIM HAaKOTUICHHEM BTOPUYHBIX -
MeTab0JIUTOB:

a) [ ] nar-da3za;

b) [ ] sxcnoHeHUManbHas WK Jorapudpmuueckas haza;

c)[ ] dazazamennenus pocra;

d)[ ] cranmonapHas ¢a3a;



25. ®a3a KyJaIbTUBUPOBAHUS, XaPaKTEPHU3YIOMIAsCS MAKCUMAITbHBIM HAaKOTUICHHEM MTEPBUYHBIX
MEeTab0IUTOB:
a) [ ] nar-ga3sa;
b) [ ] skcnoHeHIManbHAS WK Jorapudmudeckas ¢asa;
¢)[ ] dazazamemnenus pocra;
d) [ ] craunonapuas dasa;
26. OTIMYUTENbHBIC PU3HAKA IPIU(HOTO peakTopa:
a) [ ] mMexaHm4eckoe NepeMelnBaHue KyabTypalbHON )KUIKOCTH;
b) [ ] nepemernnBanue cpeapl 6apOOTUPOBAHUEM;
¢) [ ] umpkymsius cpebl 3a CUeT MOTOKa BO3/yXa;

Bonpocs! 111 MPOMeKYyTOYHOI aTTecTalluH
1. bBuoTexHONOTHs Kak HaydHas JWUCIUIUIMHA, e W 33Ja9d OMOTEXHOJIOTHH, OOBEKTH H
METO 16 OMOTEXHOJIOTHH.
2. Tlpuponma m MHOrooOpa3ue OHMOTEXHOJOTHYECKHX MpoIeccoB. Kparkas xapakTepHCcTHKa
OT/ENBHBIX Pa3/Ie]IOB OMOTEXHOJOTUH: (PUTOOMOTEXHOJIOTUH, 3000MOTEXHOJIOTUN; TEXHUYECKON
MHUKpPOOHOJIOTHH, OMOTreoTeXHOJOruu. TexHooruueckas OWOPHEpPreTHKa; OMOTEXHOJOTHS U
MEIMIHA; OMOTEXHOJIOTHS M BETECPUHAPHS, OMOTEXHOJIOTHUS ¥ IMHIIEBAsi IPOMBIIIICHHOCTD.
3.  KynpruBupoBaHue OHOJIOTHISCKIX 00hEKTOB. [10roTOBKa OMOJIOTHYECKUX 0OBEKTOB: IT0100D
00BEKTOB; CEJIEKIIHS.
4., CyOctparsl Uil KyJIbTUBUPOBAHUS OHOOOBEKTOB; MPHUHIMIBI JCUCTBUS M KOHCTPYKITUH
OMOpeakTopoB; JIAOOpATOpHBIC, TIWJIOTHBIE W  TPOMBIINUICHHBIE OHWOPEAaKTOpPBI,  MPOOIEMBI
MaciTabupoBaHusI.
5. BHOTEXHOJOTUYECKHE TPOIECCHl M aImaparhl MEPHOANISCKOr0 W HEMPEPhIBHOTO JCHCTBUS,
CMEeMaTU3UPOBAaHHbIE TUITBI OMOTEXHOJIOTHUYECKUX MPOLIECCOB U alapaToB.
6. IlonmydyeHne KOHEYHOTO MPOIYKTA: OTHEJIEHHE OMOMACChl OT KYJIbTYPalbHOM KHUIIKOCTH;
METO/Ibl pa3pyLIEeHUs KIETOK; OTACICHUE U OYHCTKA; KOHIIEHTPUPOBaHHE; 00e3BOKUBAHUE; ITyTH
Mo (UKaIUH; CTAOMIIU3aIns, 0€30TTaCHOCTh MPOIYKTA.
7. OcCHOBHBIC 3aJaud WHXXCHEPHOW SH3UMOJIOTHH. MMmoOunu3arus (GpepMEHTOB M KIIETOK.
Hocurenu ans nmMoOunu3anun pepMeHTOB.
8. Meroap! pu3nyecKoi M XUMHUYECKOW MMMOOMIH3AIUN (DEPMEHTOB.
9. CrabunpHOCTP WMMOOWJIM30BaHHBIX (epMeHTOB. lcmosib30BaHME WMMOOMIM30BAHHBIX
(epMEHTOB U KJIETOK B Pa3IMUHbIX OTPACIIAX MPOMBIIIICHHOCTH.
10. Mcnonp3oBaHMe METOJOB TIEHHOW WHXeHepuu B ¢uTodnorexnosiorun. IIpumenenue
METO/IOB T'€HHOM WH)KEHEPUH Ui YAy4YIICHHs] aMUHOKHCIOTHOTO COCTaBa 3allaCHbIX OEIKOB
pacteHuii, TOBbIIEHUS JIPPEKTUBHOCTH mporecca (OTOCHMHTE3a, YCBOEHHUS  a30Ta
pPacCTUTENHHBIMU OPraHU3MaMHU.
11. TIpumeHeHHE METOJOB Fr€HHOW MHXEHEPUU JUIS PEelleHUs MpoOIeM YCTOMYUBOCTH PACTCHHIA
K (uronmaToreHam, repOHUIMIaM, HACEKOMBIM, a0MOTHUYECKUM CTpeccam.
12. BereraTtuBHOE pa3MHOXKEHHE PACTEHUI METOJOM KYIbTYPbl TKaHei. MeToabl U yCIOBHS
KYJIbTUBHPOBAHUS KJIETOK U TKaHEH pacTeHUIA.
13. Tumbl KynbTyp PacTUTENbHBIX KJIETOK M TKaHed. KylbTHBHpOBaHME KaJUTyCHBIX KIIETOK.
HenuddepeHnupoBKa - Kak 0CHOBa KaJITyCOTeHe3a. XapaKTepUCTHKA KaJUTyCHBIX KIIETOK.
14. KnoHanbHOEMUKPOpPAa3MHOKEHHE W 0310poBiieHHEe pacTeHuil. [lomydeHune Oe3BHPYCHBIX
pacTeHHii ¢ MOMOIIBIO KYAbTYPHI allMKaTbHBIX MEpUCTEM To0era.
15. Tlony4eHue U KyIbTHUBHPOBAHUE H30JIUPOBAHHBIX MPOTOIIACTOB PACTUTENBHBIX KIETOK.
16. Comaruueckass THOpHIM3ALUS PACTUTEIHHBIX KIETOK. BO3MOXXHOCTH W HCHOIB30BaHHE
METO/1a COMaTUYECKOI THOpUIN3aIIH.
17. Metoapl KJIETOUHOW WHXEHEPUH PACTCHUM, UCTMOIB3YeMbIe B CEJICKIUU (OILIOIOTBOPEHHE
INVitro, KyJIbTHBHPOBAHUE HE3PENBIX THOPHIHBIX CEMSIOYEK M 3apobllliel, pereHeparus
pacTeHMii U3 TKaHeW JeTalbHBIX 3aPOIBIIIEH, CO3JaHNe TalNIONI0B PACTEHUH).
18. Co3ganue TpaHCTEHHBIX PACTEHHIA.
19. TIpombIlUIEHHBIE IITAMMbl MHUKPOOPTaHU3MOB U CIOCOOBI HMX YCOBEPIIEHCTBOBAHMUS.



[TonsiTHE O KJIOHE KJIETOK U IITaMMe, TpeOOBaHHS K TPOU3BOICTBEHHBIM IITAMMAM.
20. IlonsTe 0 MyTareHe3e M METOJaX BBIICICHUS MYTaHTOB. HIylMpOBaHHBIA MyTareHe3 U
0TOOp MPOTYKTUBHBIX MYTaHTOB.
21. Crparerust CENeKIMOHHOW pabOTBl C  MHKPOOPraHM3MaMM; METOJbl  CEJEKIUU
MUKpOOpranu3MoB. CTyneH4arsiii 0T0op.
22. T'eHeTHYeCKOEe KOHCTPYHpOBaHME invivo (IIEPEeHOC T'eHETHYeCKOHW  WH(pOpMaIuu:
KOHBIOTAIWS, TPAHCAYKIHS, TpaHChOpMAIHs U TPaHCHEKITU).
23. T'eHeTHMYeCKOE KOHCTPYMPOBAHUE IITAMMOB-TIPOAYIECHTOB invitro. Mcrounmku JIHK mns
KJIOHUPOBAHMS.
24. Bakrepuodaru u UX HCMOJIB30BaHUE B ONOTEXHOJIOTHH.
25. XapakTepHuCTHKa IUIa3MHJ, MOHATHE O TPYMIIAX HECOBMECTUMOCTH. KOHBIOTaTUBHBIE U
HEKOHBIOTaTHBHBICTUIA3MUIBI.
26. ITloHsATHE O BEKTOPHBIX MOJICKYJaX.
27. MuxkpoOHoiIorndeckue mpou3BOJICTBA, OCHOBAHHBIE HA IOJyYeHHH MUKPOOHO OMOMAcCHI.
28. TexHosornyeckas cxema MOJydeHHs] MUKPOOHOTO OelTka.
29. IlpousBojacTBa, OCHOBAaHHBIE Ha TIOJYYCHHMH MUKPOOHBIX MeTabonuToB. I[loHsATHE O
MEPBUYHBIX M BTOPUYHBIX MeTaboymTaxX. [IpUHITUIBI MOJydCHHs] TIEPBUYHBIX M BTOPHUYHBIX
MeTabOoIUTOB.
30. BHOTEeXHOJIOTHYECKOE MMPOU3BOJICTBO AMHHOKHCIIOT.
31. BHOTEeXHOJOTHYECKOE MPOU3BOJICTBO (DEPMEHTOB.
32. Knaccudukamusi aHTHOMOTHYECKHX BEIIECTB, TPOIYIUPYEMBIX MHKPOOPTraHH3MaMHU.
OCHOBHBIE TIPOTYIIEHTH AHTHOHOTHKOB.
33. BroTexHONMOTHYECKHE CXEMBI ITOTyYeHHsI aHTHONOTHKOB.
34. TlonydyeHue TIIMKAHOB M TJTMKOKOHBIOTAHTOB MUKPOOHOTO TIPOUCXOKICHUSI.
35. IlomydyeHue 23HTOMOIIATOTCHHBIX IIPEMapaToB, 0COOCHHOCTH OPTaHU3aIlMU TTPOU3BOICTRA.
36. TexHOJOTHS MPOU3BOICTBA OAKTEPHUATBLHBIX YI00PCHHIA.
37. IlonyyeHne MUKpOOHBIX UMMYHOOHMOJIOTHYECKHX TTPENapaToB.
38. TpamunuoHHBIE MUKPOOHMOTEXHOJIOTHYECKUE Mporiecchl. [lomydyeHne nmpoaykToB OpoKeHUs
MHUKpPOOPTraHHU3MOB.
39. Opranuzanus Ipou3BOACTB, OCHOBAHHBIX Ha CIIMPTOBOM OpO’KEHUH MUKPOOPTaHU3MOB.
40. MonouHoKucioe OpoKeHue U MPOU3BOICTBO MOJOYHOKHUCIIBIX TPOAYKTOB.
41. bUOTEeXHOJIOTUYECKHUE  TPOU3BOJCTBA, OCHOBAHHbIE HAa  MPONHUOHOBOKHCIOM U
MacCJISTHOKHCIIOM OpOXKEHHH.
42. BbUOTEeXHOJIOTUYECKUE MPOU3BOCTBA, OCHOBAHHBIE HA YKCYCHOKHCIIOM OpOKEHUHU.
43. buoTexXHOJIOTUYECKUE MPOU3BOJICTBA, OCHOBAHHBIE HA allETOHOOYTUIIOBOM OPOKEHHH.
44, MukpoOHas TpaHchopMaIis OpraHuYECKUX COCTUHCHHM.

7. laHHBIE 1JIs1 y4eTa ycreBaeMocTH cTyaeHTOB B BAPC

Tabmuma 1.1 Tabnua MakCUMaJIbHBIX OAJIJIOB MO BHAAM Y4eOHOU JesITENbHOCTH.

ne
Apyr [IpomexyT
Jlabopato |IIpakTuye [CamocTosaTe| ABTOMATH3UP|  BUIBI
Jlexm o OYHas
Cemectp pHBIE CKHE JIbHas OBaHHOEC yueOHOM Htoro
u aTTecTanu
3aHATHUS | 3aHITHSA paboTa |TecTHpOBaHUE|AESITEIHHO 4
CTH
8 12 24 0 14 0 30 20 100

IIporpamma oneHuBaHNMs y4eOHOM AeSATEIbLHOCTH CTYICHTA

8 cemecTp
Jlexkuun



ITocemaeMocTh, aKTUBHOCTE - om () 0o 12 6annos.

JlaGopaTtopusle 3ausaTUst — om () do 24 b6annos

CaMOCTOSITeIBHOCTh TPH  BBINIOJHEHHHM pPaOOThI, TPABHIBHOCTh BBINOJHEHHUS 33JaHUN U
odopMIIeHHS Pe3yIbTATOB HCCIeA0BaHUN — om () 0o 12 6annos.

VYCTHBI OMpPOC:IPaBMIIBHOCTh OTBETA, I'PAaMOTHOCTh H3JIOKEHHS Marepuaia - om (0 do 12
bannos.

IIpakTnyeckune 3aHATHSA - HE IPETYCMOTPEHBI.

CamocrostesabHas padora - om 0 0o 14 6annos
[ToaroroBka K 3aHATHSAM 10 MaTepuajiaM JICKIIUU U uTeparype — om () do 14 bannos.

ABTOMaTI/I3I/Ip0BaHH06 TECTUPOBAHHUE - - HC IPECAYCMOTPECHO.

Jlpyrue BUAbI Y4eOHO¥ nesaTeJbHOCTH - om () 0o 30 6annos

Hanncanne pedepara n odopmiieHre ero mno TpagulMOHHONW CXEMe: BKIIIOYAIOIIEro BBE/ICHHE,
MIOCTPOEHUE HAYYHOI'O TEKCTa, 3aKJIF0UEHHUE, CIIUCOK HMCIOJB30BaHHOM nuTepatypbl- om 0 0o 15
bannos.

KoHnTposnbHas paboTa, KOJIWYECTBO MPABUIBLHO BBIOJHEHHBIX 3aAaHui - om () 0o 15 6annos.

IMpomexyrounas arrecrauus ( 3a4er) —om 0 do 20 6annos
[TpomexyTodHas aTTecTanus B 8 ceMecTpe MPOBOTUTCS B YCTHOM popme.
[Ipu npoBeaeHNY TPOMEKYTOUHOM ATTECTALIUHN:
ot 16 10 20 6a1710B — OTBET Ha «OTIIMYHOY»/ «3aUTEHO»
ot 11 10 15 6am10B— OTBET Ha «XOPOIIO»/ «3aUTEHOY
ot 6 10 10 6a10B — OTBET Ha «YAOBJIETBOPUTEIHHOY/ «3aU4TECHOY
ot 0 10 5 0a/1J10B — OTBET Ha «HEYJOBJICTBOPUTEIHLHO»/ «HE 3aUTCHO»
Takum 00pa3oM, MakCHUMaJIbHO BO3MOXKHas cymma OayuioB 3a Bce BHUABI Y4eOHOU
NesTeNbHOCTH CTyAeHTa 3a 8 cemecTp mo aucnumuinHe «buorexnonorus» coctasiser 100
0ayIoB.

Tabmuma 2.1 Tabnuma mepecdyera TMOJYYEHHOW CTYIEHTOM CYMMBI OaJlJIOB TIO
JUCIUILTMHE «BHOTEXHOJIOTHAY B OLICHKY (3a4eT):

51 Oamun u OoJiee | «3a4TEHO»
0-50 6asu1oB «HE 3a4TECHO)




8. YueOHO-MeTOAN4YECKOE U MH(POPMAIMOHHOE 00ecniedyeHne T CIHIJINHBI.

a) JMTeparypa:

1. Mukpo6uomnorus: y4ed. mocooue / P. I. TocmanoB [u gap.]. Cankr-lIlerepOypr; Mockga;
Kpacnonap: Jlans, 2011. 494 c.

2. MuxkpoOuosiorus. boinbiiol mpakTukym [DIeKTpOHHBIA pecypc]: yueOHoe mocobue / A. M.
[Terepcon [u np.]. Capatos : [0. u.], 2015. 85 c.

3. OcHoBel OnotexHonoruu: YueOHoe mocobue / A. FO. IlpocekoB [u nap.]. - Kemeposo :
KemepoBckuii TEXHOJIOTMYECKUI MHCTUTYT NMUIIEBOW mpombiinuieHHoCcTH, 2015. - 214 c. (ObC
IPRbooks)

4. OcHoBel ouotexHosioruu : Kype nexuuii / I'. K. XKaitnubaesa [u ap.]. - Anmatst :Hyp-Ilpunr,
2016. - 57 ¢.(OBC IPRbooks)

0) mporpamMMHoe obecrieueHre u HTepHeT-pecypchbl

1. OC Windows (numienzuonnoe 110) wim OC Unix/ Linux (cBo6oaH0e T10)

2. MicrosoftOffice (munen3nonnoe I10) unu OpenOffice, JlibreOffice (cBo6oaHOE T10)
3. bpaysepsr Internet Explorer, Google Chrome, Operauap. (cBo6oaHoe I10)

4. 3onanbHas Hay4yHast Onbanoreka umenu B.A. Aptucesuu CI'Y numenu H.I'. YepHbieBckoro
http://library.sgu.ru

7. Dnexrponnas oubmmoreunas cucreMa MHOPA-M

8. DiexkTpoHHas 6GubaHoTeuHas cucrema FOPAIT

9. DnextponHas Gubmmoreunas cucrema AUBYKC

10. DnekTponnas 6ubmmoreunas cuctema PYKOHT

11. Dnekrponnas 6ubimoreunas cuctema BOOK.ru

12. Hayunas snexkrponHnas 6ubmmoreka eLIBRARY

13. DnekTponHas 6ubimoreunas cucrtema [IPRbooks

14. DnekTponHas 6ubauoreynas cuctema JIAHb



9. MaTepnanbHo-TexHHYeCKOe ofecrederHne AMCIUILTHHDI

Y4eGHble ayUTOPHH UL [IPOBEICHHS 3aHATHI, PaGOYre MECTa, OCHAIICHHbIE ayJMOBU3Y-~
QJIbHBIMA CPEACTBaMH (MYJIBTUMEINHHBIM IE€MOHCTPAIHOHHBIM KOMILIEKCOM). Jlng peanusaruu
MaHHOK paboyell MPOrpaMMEI HCIIONB3YIOTCS Ay AUTOPHH (xkabuHEeTEI), 060PYIOBaHHBIE METOBBEIMH
AOCKaMH, ayTHOBH3yallbHBIMH CPEIICTBAMH U MYIbTUMEAHIHHBIMA I€MOHCTPALIMOHHBIMU KOMILIEK-
camu. Jloctyn cryneHtoB k MHTepHeT- pecypcam 06ecreumBaeTcs 3aiom OTKPBITOTO JOCTyHa K
Wnrepuer-pecypcam B HayuHoit 6uGnnorexe CITY.

Bce ykasaHHble MOMEIIEHHS COOTBETCTBYIOT EHCTBYHOLIMM CaHHUTapHBIM M TIPOTHBOIIO-
’KAPHBIM HOPMaM, a TaKke TpeOOBAHUAM TeXHUKH Ge30I1aCHOCTH M OXPaHbl TPya Y TIPOBEICHHH
y4eOHBIX, Hay4HO-HCCIIEIOBATENECKUX U HAYYHO-IPOU3BOICTBEHHBIX pabor.

Js nposesenus mucuunuEb «BHOTEXHOMOMHA) B 30HAILHOlM Hay4yHO# O6ubnuoteke CI'Y
HMEETCS B HEOOXOANMOM KOJIMYECTBE JIUTEPATYPA.

JIIs1 BBINIOTHEHHUS IPAaKTHYECKUX PaGOT HEOOXOMMMO HATHIHE CTEPUJIbHONW KOMHATHI HJTH
JlaMAHapa, 1adopaTtopHoe 00GOpyIOBaHHE: MUKPOCKOIBI, aBTOKJIAB, TEPMOCTAT, JHUCTHILIATOP,

- XONOIMIIBHHK, AHAUTHYECKUE BECHI, IEKTPOILTHTKA, CIIHPTOBKH; J1abopaTopHas mocy/a: yaril-
ki Iletpn, mpoGupkw, mumetky, KonGbl, TpagyHpOBaHHEIE CTAKAHEI H LUWJIHHIPEI, [INATENH,
CKaBIIEIH, IPCNIAPOBATBbHBIC UIJIBL, & TAKKE IHTATETBHBIE CPE/bl, XHMUYECKHE PEAKTHBEI, HMH-
JIMKAaTOpHas ¥ QUIBTpOBaNbHAS Gymara.

Ilpaxmuyeckas noozomoexa B pamkax nabopaTOpHBIX 3aHATHH NPOBOIMTCS HA Gase
HNB®PM PAH.

IIporpamma cocraBnena B cootBercTBHY ¢ TpeGosarusvu GIOC BO mo HaIpaBICHUIO
noarorosku 06.03.01 Buonorus

ABTOpEI

JlonenT xadenpsr MEKpOoGHOIOTHH 2

¥ QpU3HMOTOTHY pacTeHuii, k.6.H. B. B. Kopo6ko
/]

HoueHT xadenpsr MUKpoGHOIOTHH :

u (pusHonornu pacrenui, x.6.1. W E. B. I'nunckas

ITporpamma ono6peHa Ha 3acenanuu kadeaps! MHUKPOOHOJIOrHH ¥ GU3HOIOTHY PaCTeHM
ot 1 mons 2023 roxa, mportoxon Ne 7.
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