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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
IpelncTaBieHus 00  OCHOBaX | FEHETHYECKOW MH)KCHEPUM, OCHOBBI | OMOTEXHOJIOTMH  JUIi  PEIICHUS
OMOTEXHOIOTHIECKHX U | HAHOOMOTEXHOJNOTUH, MOJEKYISIPHOIO | BaXKHEHIIMX mpobieM B obiactu
OMOMEAMIIMHCKUX MPOU3BOACTB, | MOICIUPOBAHNS,; 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 U | TO3WIUKA  COBPEMEHHOW  HAayKH,
TIPOTHO3UPYET MEPCIEKTUBHOCT | 00IacTH MPUMEHEHUS

O00BEKTOB CBOEH TpodecCHOHATHHON
JesATENbHOCTH iV}
OHOTEXHOIOTMYECKHX MIPONU3BOICTB;

OMOTOrNIECKUX TEXHOIOTHHL.

YMeTh NpUMEHSTh HaydHbIE 3HAHHA
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.

I[NIK-1 Cnocobern mnpumensats | 1.1_B.IIK-1 Jlemonctpupyer 6a3oBble | 3HATHO pasHooOpazun U
3HaHWS O pa3HoOOpasuM W | TpencTaBieHHs 00 pa3HoOOpasuu M | CTPYKTYpHO- (YHKIMOHATEHOM
CTPYKTYpPHO - (DYHKIMOHAIBHOM | CTPYKTYPHO -  (YHKIMOHAJIHHOHW | OpTaHH3aLUH OHMOIOrNIeCcKUX
OpraHM3ali  OHOJIOTHYECKUX | OpraHW3alud OMONIOrMYecKUX | OOBEKTOB; CIIOCO0AaX W MEXaHM3Max
00BEKTOB, BEIOMpATh U | OOBEKTOB; perymsmnuy, o0ecreunBaroIuX
HCII0JIb30BATh ocHoBuble | 2.1 B.JIK-1 JleMoHCTpUpYeT | ToMeocTas JKUBBIX CHUCTEM;
METOABI  HUCCIENOBaHWA  [JIs | 3HAHUACTPOEHMS,  OpPraHU3allM U | TEOPETHYECKHUX OCHOBAax
pemieHusl  MPOQECCHOHATBHBIX | PaOOTHI BCEX CHCTEM | COBPEMEHHOM OroxXuMuy,
3amad B oOmacth Owoioruy, | >Ku3HeoOecTeueHHs YyeoBeKa U | MONEKYISIpPHOU Guonoruy,
OvOMeNUIMHBI, OWOTEXHOJNOTMU | JKUBOTHBIX HAa BCEX YPOBHAX UX | MIMMYHOJIOTHH, panuoOnoIoruH,
U DKOJOTHM,  JOKJIMHUYECKUX | OpraHU3alui; PEeTYAATOPHBIX | UCHONB3YEMBIX JJI  peau3aliu
HCCIIEIOBAHUAX JIEKAPCTBEHHBIX | MEXaHU3MOB, obecnieynBaroOINX | HalpaBJICHUH COBPEMEHHOU
CperncTB rOMeOcTa3 JKUBBIX CUCTEM, IPUHIUIIOB | OMOTEXHOJIOTHH, O BO3MOXKHOCTSAX
CHCTEMHOMN OpraHu3aly, | MpUMEHEHHs MPUPOJOOXPAHHBIX
middepeHnmanuy W MHTErpalyu | OMOTEXHOJIOTHH.
($yHKIMH opraHu3Ma YMeTh TpPUMEHSTh COBPEMEHHBIC
3.1 B.IIK-1 JlemoHCTpUpyeT 3HaHUs | METOJBI OMOTEXHOJIOT NI Ha

TEOPETUYECKUX OCHOB, JOCTHIXKCHUH M | NMPaKTHUKE, OCYLIECTBIISATH BBHIOOP U
npoOjieM  COBPEMEHHOW  OMOXMMHH, | 0TOOp OMOOOBEKTOB, MOJIEP)KUBATH

MOHeKyHﬂpHOﬁ 6I/IOJ'[OFI/II/I, OIITUMAJIBHBIC yciaoBusa JUIA
MMMYHOJIOTHH, PagoONONOTHH; | TPOBEAEHHUSI OHUOTEXHOJIOTHUECKOro
MOJICKYJIAPHBIE AaCHEKTbl HWHTETrpalun rnpormecca, AHAJIU3UPOBATH
MeTabonu3ma, ¢¥3HONOrMH M | MONY4YEHHbIE Pe3yJIbTaThI.
JKCICPUMEHTAIBHOM (hapMaKoIoruu Bnagets MeTomaMu uMcclieIOBaHUS
4.1 B.IIK-1 YuactByer B paborax c | OHONOrHYECKHX U OHOIOTHYECKHX
HCIIOJIb30BAHUEM KUBBIX OPIraHU3MOB 1 CUCTEM Ppa3IMYHbIX ypOBHeﬁ
OMOJIOrMYECKUX CHUCTEM pa3IMYHBIX | OPraHM3alliM, HaBbIKAMHM pabOTHl B
ypOBHEH OpraHu3anyu B | aCENTUYECKUX YCIIOBHSX,
OGMOTEXHOIOTMUECKUX MIPOU3BOACTBAX U | KyJIbTUBUPOBAHUS

B obnactu MEIULIUHCKOM U | MUKPOOPTraHU3MOB, PaCTHTEIBHBIX
MPUPOAOOXPAHHON OMOTEXHOIOTHH TKaHeH u KJIETOK,
5.1_B.IIK-1Ilpumenser HaBBIKH | MUKPOKJIOHAIBHOIO  Pa3MHOKEHHUS
pa3paboTKH u OCYIIIECTBIICHUS | PACTEHUH, O37J0pPOBICHUS PACTECHUH,
9KOJOTMYECKOM  OLEHKM  COCTOSHHS | METOIaMH CeTIeKLIUU
MO/IHAI30PHBIX TeppuUTOpuil U | MHUKPOOPTaHU3MOB,

BO3MOJKHOCTU TIPUMEHEHHUsI Ha HHX | HaBBIKAMHMIKOJIOTHMUYECKOH  OLEHKH
MPUPOIOOXPAHHBIX OHOTEXHOIOTHUI COCTOSIHUSI TEPPUTOPUH.

4. CTpyKTYypa M coJepkaHue JUCHUILIHHbI

OO611ast TPYA0EMKOCTh AUCHUIUIMHBI COCTABISET 2 3a4E€THHIX €MHHUIL 72 YacoB.

Buasl yueOHo# padoThl, BKIKOYAs
CaMOCTOAATEIbHYIO PAGOTy CTY€HTOB U
yiop yerya DopMBbI TEKYLIETO
TPYA0EMKOCTH (B Yacax)
KOHTPOJIs
JIaﬁopaTopHLle 3AHATUA ycreBaeMoCTH (no
Ne Paszen Heneas obmas u3 HUX Heoensam
- Cemect ceMecT cemecmpa,
u/n o — P P TPYAOEMKOCTh | IPAKTHIE pa)
a JIeKI1| cKast CP DopmbI
707 MOJITOTOB MPOMeKYTOYH O
Ka aTrecTalnuM (no
cemecmpam)
BuorexHoJioru 24 24 4 24
f
Buorexnomorus | 8 1 2 0 3 Omnpoc
KaKk  HayJHas
JUCIIATUTHA.




Ilenmu u 3amaum
OHOTEXHOJIIOTHH
, OOBEKTHI U
METOJIBI

OHOTEXHOJIIOTHH

Opranuzanus 8 2 2 0 3 Omnpoc
OMOTEXHOIOTUY
€CKOro
MPOU3BOJICTBA

OCHOBBI 8 3 2 0 3 Omnpoc,
HHKEHEPHOH pedepats
SH3UMOJIOTHH

OCHOBBI 8 4-6 6 12 2 3 Omnpoc,
¢urodMoTEXHO 1-6 pedepatsl,
JIOTUH

OCHOBBI 8 7-8 4 4 3 Omnpoc,
MHUKpPOOHOM pedepats
OMOTEXHOJIOTHH

ITpomblniieHHBI
e IITAMMBI
MUKPOOpPTaHU3
MOB.

buorexnomoruu | 8 9 2 3 Omnpoc,
ecKoe pedepats
TPOM3BOCTBO
MHUKpPOOHOTO
Oenka

buorexHonornu | 8 10 2 3 Omnpoc,
ecKoe pedepats
HPOU3BOJICTBO
HEPBHYHBIX
MeTaboJINTOB

BuorexHomnornu | 8 11-12 4 8 2 3 KonTponbHas
ecKoe 9-12 pabora
TIPOU3BOZCTBO
BTOPHYHBIX
METabOJIUTOB

Ipomesxyroun | 8 3a4éT
asi aTrecTalus

Hroro-72 u. 24 24 4 24

Conep:xaHue THCHHUIIAHBI

Pa3nen 1. buoTexHonorus kak Hay4Has AWCUUIUIMHA, LENU U 33Ja4d OUOTEXHOJIOTHUH,
00BeKkTHl M MeTonsl OuorexHonoruu. Hcrtopust pa3Butus. CBsi3b OHOTEXHOJOTHH C
(dyHIaMEHTaIbHBIMU HaykamMH BTOpod monoBuHbl XX Beka. [Ilpupoga u mMHOTOOOpasue
OMOTEXHOJIOTHUECKUX MPOIIECCOB.

Paznen 2. Opraausaiysi OMOTEXHOJIOTUYECKOTO MPOU3BOJICTBA

[ToaroroBka OMOJOTMYECKUX OOBEKTOB K KYIbTHBHUPOBAHHUIO. | €HETHUECKHE OCHOBBI
COBEPIICHCTBOBAHUA OOBEKTOB. [IpUHIMMBI JEHCTBUS U KOHCTPYKIIMHU OHOpPEaKTOPOB.
buorexHonornueckue Mmpouecchl W anmaparbl MEPUOAMYECKOTO U HENPEPBIBHOTO JEHCTBUS;
CHEIMATM3UPOBAHHBIE THUIBI OMOTEXHOJOTHYECKHX TpOIecCOB W ammapatoB. [lomydyenwue
KOHEYHOTO IMPOJIyKTa: oT/eJeHre OHOMacChl OT KYIbTYPaTbHOM JKUAKOCTH, METOIBI
paspylieHusl KIETOK; OTAENEHHE W OYMCTKA, KOHIEHTPUPOBAaHWE; O0E3BOKUBAHHE, ITyTH
MoAu(UKAINH; cTa0MIHM3aIHs, 0€30MaCHOCTh MPOIYKTA.




Pa3nes 3. OCHOBBI MH)KEHEPHOMN PH3UMOJIOTUH.

NmmoOmmzanust 6noodwsexToB. Hocurenu aist nmmoOuu3anun 6mo000beKToB. MeToabl
¢u3nveckoil M XxumMuueckoi nMMooOmn3anuu GepmeHToB. CTaOMIBHOCTH UMMOOUIM30BAHHBIX
¢bepmenToB. Mcnonap3oBaHne UMMOOMIN30BAaHHBIX (DEPMEHTOB M KJIETOK B Pa3IMYHBIX OTPACIAX
MIPOMBIIIJIEHHOCTH.

Pa3nen 4. OcHOBBI (UTOOMOTEXHOJIOTHH.

[IpoTonnacTel paCTUTENBHBIX KIETOK, KAK OOBEKTHI OMOJOTHYECKOr0 KOHCTPYUPOBAHUS.
ComaTtnueckasi THOpUAM3alMsS PACTUTENIBHBIX KJIETOK. METOJbl M YCIOBHS KYyJIbTUBUPOBAHUS
M30JIMPOBAHHBIX KJIETOK W TKAHEM pAcTeHMH. THIIBI KyJbTYp PACTUTEIBHBIX KJIETOK M TKaHEH.
BererarnBHOoe pa3MHOXEHHE PACTEHMM METOAOM KylbTypel — TKaHed. KynbpTuBupoBaHue
KAJUTyCHBIX KJIIETOK. KIIOHAIIbBHOEMUKpOpa3MHOXKEHUE M 03/10poBJIeHME pacTeHui. IlomydeHue
O0E3BUPYCHBIX pAaCTEHHMHl C TOMOIIBIO  KYJIbTYpPbl amUKaJIbHBIX MEpPUCTEM  moolera.
OmnonoTBOpeHue pacteHuit iNVitro. KynbTUBUpOBaHWE HE3pENbIX THOPUIHBIX CEMSIIOYCK H
3apojsiiel. Perenepanus pacteHnilt u3 TKaHeH JieTaNbHBIX 3apojsiiiei. Co3naHue ramjionioB
pacrennii.  Comatmyeckuii  smOpuoreHe3.  MeToapl  T€HETHYECKOW  TpaHCOpMalu
pacTUTENBHBIX  KJIETOK.  lMcrosb3oBaHWE ~ TpPaHCT€HHBIX ~ pPAaCTEHUM B IUIIEBO,
(hapmaIreBTHUeCKON MPOMBIIIJIEHHOCTH, CEThCKOM X035HCTBE.

Pazgen 5. OcHoBbl MHKpOOHOW OuorexHojoruu. IlpombluieHHBIE —HITaMMBbI
MHUKpPOOPTraHHU3MOB.

KoHcTpynpoBanue MPOMBIIIJIEHHBIX —IITAMMOB — MHKpoopraHu3zMoB. TpeOoBaHus,
IPEIBABISEMBIE K  NPOMBINUICHHBIM  IITamMMmMaM. COBpeMEHHBIE  METOABI  CEJICKLUHU
MHKpOOPraHu3MoB. ['eHeTHueckoe KOHCTpYHpOBaHUE INVIVO. MyrareHe3 M METOJbI HOIyYeHHS
MYTAaHTHBIX INTaMMOB. [cmonb3oBaHWE TPAaHCHOHMPYEMBIX JIIEMEHTOB U1 CO3JAaHHE
HNPOMBIIUICHHBIX IITAMMOB MHKPOOPraHW3MOB. ['€HeTHueckoe KOHCTpyHUpoBaHHE INVitro.
Co3nanne reHeTHYECKA HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYD.

Pa3zznen 6. buorexHosornueckoe Mpou3BoACTBO MUKPOOHOTO Oellka.

IlepcnexTrBa U S3KOHOMHYECKas 11€J1€CO00Pa3HOCTh UCIIOIb30BaHUS MUKPOOPIaHU3MOB B
TEXHOJIOTUM MPOMU3BOJCTBA IHILIEBOrO M KOPMOBOro Oesnka. buorexHosormueckas cxema
IIPOM3BOJICTBA MHUKpOOHOro Oenka. lcrmonb3oBanue Oakrepuid, IpuOOB, Bogopociell s
IIPOM3BOJICTBA IHIIEBOTO U KOpMOBOro Oesika. TpeOoBaHus, NMpenbsBIsSEMble K IITaMMaM —
MPOAyIICHTaM MUKpPOOHOTO OerKa.

Pa3znen 7.buorexHosiornyeckoe Nporu3BOACTBO MEPBUYHBIX METa0OIUTOB.

IIpousBosacTBa, OCHOBaHHBIE Ha IOJYYEHMH MHUKPOOHBIX MeTaboauToB [IpuHIUMIBI
IOJIydeHUsT HEepBUYHBIX MeTaboiauToB. Perymsanus mnpouecca OMOCHMHTE3a MEPBUYHBIX
MeTaboauTOB. bHOTeXHOJIOrMYeckoe NPOU3BOACTBO IEPBUYHBIX METa0OJIMTOB Ha INpuUMepe
aMUHOKHCIIOT.

Pa3znen 8.buorexHonornyeckoe Nporu3BOACTBO BTOPUYHBIX META0OIUTOB.

IIpousBosacTBa, OCHOBAHHBIE HA MOJIYYEHHMM BTOPHUYHBIX MHKPOOHBIX METaOOJHUTOB.
[TpuHIMIBI NOTYYEeHUS! BTOPUYHBIX MeTa00aUTOB. Perynsnus nporecca 6MOCMHTE3a BTOPUYHBIX
MeTaboMuTOB. BHOTEXHOJIOrHMUECKoe NPOU3BOACTBO BTOPUYHBIX METa0OJMTOB Ha NpuMepe
aHTHOUOTHKOB.

5. O0pa3oBaTe/bHbIe TEXHOJIOTHH, IPUMeHsieMble TP OCBOEHUH IMCIUTIIMHBI.

[Ipu peanuzanmu yueOHONW TUCIUIUIMHBI UCTIOIB3YIOTCS clenyronme GopMbl 00ydeHus:

1) mpaouyuonnvle: nekuuu, nabopatopHele 3aHATHA. JIabopaTOpHBIE 3aHATHS BKIIOYAIOT
pa3d0p KOHKPETHBIX OMOTEXHOJIOTHYECKUX 3a]1ay.



2) COBpEMEHHble UHMEPAKMUBHblE MmeEXHoocuu. CO3JaHuC HpO6H€MHBIX CHTyaHHﬁ,
HHTCPAKTUBHLIC JICKINH, JTUCKYCCHUU.

WuTepakTHBHBIE METOIbI 00YyUYEHHSI, KOTOPBIE BKIIOYAIOT B CBOIO CTPYKTYPY pa3paboTKy
BAPUAHTOB TECTUPOBAHUS 3HAHMM CTYACHTOB IO JAHHON IMCLUIUIMHE W IPOBEJCHHE UX BO
BpeMs 3aHATHI M B CHELMAJIbHO OTBEIEHHOE A 3Toro Bpems. Ha yekumsix ucnonb3yrorcs
pasnuyHble (OPMBI BU3yaIM3allMU HATJISAHOTO Marepuaia (MyJIbTHMEIUIHBIE Npe3eHTAINN
MSPowerPoint, TaGiuIBI, KOJUIEKIINN).

[lpu peanu3anmu  JEKIUOHHBIX  3aHATHA  HCIOJB3YIOTCA  pa3iIUuHble  (POPMBI
BHU3yaJIM3alliy HAJISIIHOTO Marepuana (MYJIbTUMEIUNHBIC MPE3eHTAIMU, TAOIUIbl). 3aHATUS
JIEKIIMOHHOTO THIIA 110 JaHHOW TUCHMILIMHE COCTAaBISIOT 50% ayauTOpHBIX 3aHATHIMA. Y IETbHBIHI
BEC MHTEPAKTUBHBIX (OPM 00YUEeHUS COCTaBIsET 0K0JIO 70% ayIuTOPHBIX 3aHSITHH.

B pamkax nabopaTopHBIX 3aHATHI NPEeSyCMOTPEHA nNpaKmuyeckas no02omosKd, KoTopast
npoBoaurcst Ha 06aze UBO®PM PAH, Bkimtogaer pa3dop KOHKPETHBIX OMOTEXHOJOTMYECKHX
3aJla4, OCBOCHHE COBPEMEHHBIX METOJIOB HCCIEIOBaHUN, NIPUMEHSIEMbIX B OMOTEeXHOJOruu. B
pamMKax Kypca TIpOBOJAATCS BCTPEYM C  MNPEJICTABUTENSIMM  KPYMHEHIIMX  Hay4dHO-
HCCTIeI0BATENIbCKUX UHCTUTYTOB T. CapartoBa, pabdoTatonux B odnactu 6uorexuosnoruu (POC
HUITYN  «Muxpob», VYPAH Uncturyr Ouoxumuu, (U3HONOTHM  pacTeHMH U
MUKpPOOPIraHHW3MOB), MPEACTABUTEISIMU KOMMEPUYECKIX OpraHu3alii, paboTaronMX B CMEKHBIX
obmactsax (3AO «buoamuny, 3AO0 «Hurta-Dapmy).

OcBoeHne Kypca OCHOBAHO Ha CHCTEME€ TEKYIIEro M WTOTOBOTO KOHTPOJISI 3HAHUM.
Texyiuit KOHTPOJIbL 3HAHUN HEOOXOIMMO BECTH MPHU OOCYKJIECHUH MOJyYEHHBIX PE3yJIbTAaTOB Ha
3aHATUSIX, TMPOBEACHUM OTYETa, BKIIIOYAIOUIETO OLEHKY YPOBHS BBINOJHEHUS 3aJaHUii,
MPaBUJIBHOCTH U MOJIHOTY MOJATOTOBKU JOMAIITHETO 3a/1aHusl.

CamoctodarenbHas paboTa HeoOXoAMMa B IMPOLECCE HM3Yy4eHHUs Kypca, OHa JIOJDKHA
MPOBOAUTCS MO TpaduKy TMOJ PYKOBOJACTBOM mpenogaBarens. CamocrosiTenbHas padota
CTYIACHTOB MpPH M3YUYEHUU NUCHUIUIMHBI «bHOTEeXHOMOTHs» BKIIOYAET: MPOopabOTKy KOHCIEKTa
JIEKUUH; TOArOTOBKY K MpPaKTHUECKUM paldoTaMm; HamucaHue pedepara Mo MpeyioKEHHBIM
TeMaM; U3y4eHHE MaTEepUaJIOB, BBIJECIEHHBIX U CAMOCTOSITEIFHONW MPOpaOdOTKU; BBHIOJIHEHUE
JIOMAIITHEro 3aJaHusl; MpopabOTKy JEKIMOHHBIX MarepuajoB Mo ydyeOHuKaM. B mporecce
CaMOIOATrOTOBKH CIIEAYyeT OPUEHTUPOBATHCS Ha COJEpKAHUE Pa3JIesioB Kypca.

Kypc 3aBepiaercs sauemonm.

Oco0eHHOCTH OpraHu3anumn 00pa3oBaTEeJIbLHOIO0 Mpolecca

AJIs1 JIMI[ ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI 1 HHBAJIHMIHOCTBIO
— HCIOJIb30BAHNE UHAUBUIYaIbHBIX TpaduKOB 00yUeHUS U CIayM SK3aMEHAIIMOHHBIX CECCHIA;
— OpraHu3ainys KOJUIEKTUBHBIX 3aHATUN B CTYACHUECKUX I'PYIMIMax ¢ LEIbI0 OKa3aHUs MOMOIIH B
MoJIydeHUuU MHGOPMAIIMU HHBAIMIAM | JIUIAM C OTPAaHHYEHHBIMH BO3MOYKHOCTSIMU 37I0POBbS;
— MPOBEACHHUE HHAWBUIYaTbHBIX KOPPEKIMOHHBIX KOHCYJIbTAMA Ui WHBAIMUIOB W JIHUI] C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 37J0POBbS;
— 78 Ul C OrpaHUYEHUSIMH 10 CIyXy Hjs oOOJierdeHus YCBOGHHsI Marepuana
MpeycCMaTpUBAETCsl MAKCUMAJIbHO BO3MOYKHASI BU3YalIU3allHsl JIEKIIMOHHOTO Kypca, B TOM YHCIIe
IIMPOKOE  MCHOJIb30BaHUE WJUIIOCTPATUBHOTO  MaTrepuana, MYJIbTUMEAUINHON TEXHHKH,
nyOnupoBaHUE OCHOBHBIX MOHATHI U MOJIOKEHUH Ha claiiiax;
— JUIs  JUIl ¢ OlpPaHUYEHUS MU TI0 3PEHHUIO0 TMPEIyCMaTpUBAETCS  MCIOJIb30BAaHUE
KPYITHOMACIITA0OHBIX HATJISAHBIX TTOCOOHIA.

6. YueOHo-MeToAMYecKoe oOecnedeHHEe CAMOCTOSATEIbHON padoOThl CTYIEHTOB.
OueHouyHble cpeacTBa JUISL TeKyUIEro KOHTPOJS YCIeBAaeMOCTH, MPOMEXKYTOYHOI
aTTecTalMU 10 HTOraM OCBOEHUSI JTMCIUIIMHBI.

Peanuzanuss naHHONW y4yeOHOM IUCHMIUIMHBI TpeAycMaTpHBaeT CleAylomue (OopMbl
OpraHu3aluK CaMOCTOATEIbHOM paboThI CTYJCHTOB:



1) BHeaymuTOpHast camoCTOsTeNbHast padoTa (MOArOTOBKA K CEMUHAPCKUM 3aHATUSAM U
TECTUPOBAaHUIO, pedeparoB, COCTABJICHUE CJIOBapel HCIOIb3YEMBIX TEPMHUHOB, CIIHCKa
NEPCOHANMI C yKa3aHWeM HamOoJiee BaXXKHBIX OTKPBITUI Ha3BaHHBIX YYEHBIX, COCTaBJICHUE
TaOIHIl U cXeM OMOJIOTMYECKUX HPOIIECCOB);

2) ayouTOpHas ~ caMoOCTOATEeNbHAs  pabdoTa, KOTOpas  OCYHIECTBISIETCS  MOJ
HETIOCPEJICTBEHHBIM PYKOBOJICTBOM IIPEIOIaBaTes;

3) TBopueckas paboTa.

Henp camocrosiTenbHOM pabOTBI CTYJEHTOB — HAy4YMTh CTYIEHTa OCMBICIEHHO M
CaMOCTOSTENIEHO paboTaTh CHayala ¢ y4eOHBIM MaTepHajoM, 3aTeM C Hay4HOU HHpopMaimei,
3aJI0KUTh OCHOBBI CAMOOPTaHW3aIllMd M CaMOBOCIHMTAHUS C TeM, YTOOBI MPHUBHUTH YMEHHE B
JaTbHEUIEM HEMPEPBIBHO MOBHIIIATH CBOO KBATM(DUKAIUIO.

BreaynutopHass camocTrosiTelbHas paboTa CTYJCHTOB IO AMCIUIUIMHE 3aKII0YaeTCs B
CIIETYIOILIEM:

1) moaroTOBKA K 3aHATHIM, U3yYCHUE JINTEPATYPHI (CITIUCOK PEKOMEHIYEMOM JTUTepaTyphl
MIPUBEJIEH B pasjiene 8 qaHHOM pabouel mporpaMmel);

2) MOJArOTOBKA K TEKYILEH aTTeCTalluu

3) MOATrOTOBKA K TPOMEKYTOUHOM aTTeCTalluu

4) nmoarotoBka M HamucaHue pedeparoB (CTyAEHTY MPEJOCTaBIsETCs MPaBO CBOOOIHOTO
BbIOOpA TEMBI);

5) MOATOTOBKA YCTHBIX OTBETOB.

TBopueckass camocTosiTeNbHAsE paboTa — BHIMOJHEHHE WHAWBUAYAIBHBIX 3aaHUH,
HaTpPaBJICHHBIX HA Pa3BHTHE y CTYIEHTOB CaMOCTOSITEIPHOCTH W WHUIMATUBBL. OHA BKIIIOYAET
WHIUBHyaIbHBEIC 3aHATHA 10 TeMe «HaydHo-uccnenoBarenbckas paboTa CTyIeHTa ¢ MO3UIHIA
COBPEMEHHOM OMOTEXHOJIOTUI.

AynuTopHas caMmocTosITeNbHas paboTa peanusyercs NpU MPOBEACHUU MPAKTUYECKUX
3aHATHI U BO BPEMSI UTCHUS JICKIIUH.

Texyiuit KOHTPOJIb TPOBOAUTCS B XOJ€ MPOBEPKU U OLIEHKU BBITIOJHEHUS 3alaHui 17151
CaMOCTOSITEIHHOU PaOOTHI.

[IpomexxyTouHasi aTTecTaius (3a4eT) IpOBOIUTCSA B (hOPME YCTHOTO OMpPOCa CTYACHTOB
o Ouseram.

CamoctosaTenbHass paboTa CTYAEHTOB TMOJKpEIUIeHa y4eOHO-METOJIUYECKHM U
MH(POPMAITMOHHBIM 00ECTICUCHUEM, BKIIFOYAIOIIUM YYCOHHUKH, YIeOHO-METOIUYECKUE MMOCOOMS,
KOHCIIEKTHI JieKuui, lHTepHeT-pecypchl.

JUia aun ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMU 3J0POBbs  (Ca0OCIHBIIAIIMX € JIp.)
TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U TPOMEXKYTOYHAs aTTecTallds MOXKET MPOBOJIUTHCS B
MUCbMEHHOU popme.

Bonpocs! 111 npoBeeHUsI TEKYLIEro KOHTPOJIst

Pa3nen 1. buoTexHonorus kak Hay4Has AWCUUIUIMHA, LENU U 33Ja4d OUOTEXHOJIOTHUH,

0OBEKTHI U METO/IbI OMOTEXHOJIOTHH.

1. HUcropus pa3Butus 6MOTEXHOIOTHH. POJIb OT€UECTBEHHBIX YUEHBIX.

2. buortexHomnorus Kak HayyHas aucuuiinHa. Llemu u 3anaun OMOTEXHOJIOTHH.

3. Ipupona u MHOrooOpasue GMOTEXHOJIOIMUECKUX MpolieccoB. buorexHomnorus Ha ciyxoe
HapOJHOTO X035 CTBA, 31paBOOXPAaHEHHMS, HAYKH.

4. BuooOBEKTHI paCTUTEIBHOTO MPOUCXOKAeHU. OCHOBHBIE TPYIIIBI LIETAEBBIX TPOAYKTOB,
MOJIy4aeMbIX B (PUTOOMOTEXHOJIOTMUECKHX MPOIIECCaX.

5. MuxkpoopranuszMbl Kak 00beKTbl OMOTEXHOJIOTHH.

6. TpaauuMOHHBIE METOJIbI CENEKIIUH, UCTIOIb3yeMbIE IS MOTydeHHs! 0oJiee MPOyKTUBHBIX
01000BHEKTOB U OMOOOBEKTOB C HOBBIMU CBOMCTBAMH.

7. VHnynupoBaHHBIA MyTareHe3 B ceeKiun. OU3NYecKre U XUMHUECKUe MyTareHsl,
MEXaHU3M HX JACUCTBHUS.

Pazgen 2. Opranuzanust GMOTEXHOJIOTUYECKOTO IPOU3BOICTBA
1. 3nayeHue acenTHKU B OMOTEXHOJIOTHUYECKUX MPOU3BOACTBaX. boprba ¢ Mukpobamu-



KOHTAMUHAHTAaMU TPU pean3aliui OMOTEXHOJIOTHYECKIX POU3BOJICTB.
2. TlpuHUHUIIBI OpraHU3aUi MaTEPUATIBHBIX TOTOKOB: TIEPHOIMYECKHMA, TTOTYIEPH OAUIESCKHA,
OTBEMHO-/I0OJIMBHOM, HEIPEPBIBHBIN.
3. XapakTepHucTHKa CHCTEM, BXOJIINX B COCTaB OMOpEaKTopa: CUCTeMa IMepeMelINBaHus 1
a’panuu, TerIo00MeHa, TeHOTAIICHUS.
4. TIunoTtHbIE, MPOMBIIUICHHBIE OMOPEAKTOPHI HX XapaKTEPUCTHKA, HA3HAYCHUE, 3a/1a9H.
[Tpo6nembl MacITaOMPOBAHHS.
5. Mertop!l U3BICYCHHUS BHYTPUKIECTOYHBIX I[EJIEBBIX MPOIYKTOB.
6. BrleneHue 1eneBoro NpoayKTa U3 KyJlbTypalbHOW KHUIKOCTH.
7. Monudukanys u cTabMmIM3aus npoaykra OMOTEXHOJIOTHYECKOTO IPOU3BO/ICTBA.

Pa3nes 3. OCHOBBI MHKEHEPHOM YH3UMOJIOTUU
1. OcHOBHBIE TeNM W  3a7a4d  WHKEHEpHOW  oSH3UMoJorud.  [IpemmymectBa
MMMOOMIIN30BaHHBIX ()EPMEHTOB TIepe/l HATUBHBIMH.
2. Hocwurenn mist uMMoOMIN3aIl OMOO0OBEKTOB OPraHUYECKONH U HEOPTaHWYECKON MTPHPO/IBI.
TpeboBanwusi, MpeabIBIsIEMbIe K HOCUTEIISM.
3. Mertoap! puznveckoit nMMoOMIM3aui (pepMeHTOB. XapaKTeprCTUKa U Kilaccu(uKkarus.
4. HWmmoOunmzanuss OHMOOOBEKTOB NYTEM ajcopOLMM Ha HEPACTBOPUMBIX HOCHUTENSX.
[IpeumymiecTBa U HEmMOCTATKH aaAcOpPONMOHHONW WMMOOMIM3anuu. CrnocoObl aJcoOpOIMOHHON
MMMOOMITN3ALIMU: CTATUYECKUH, C TEPEMEIINBAHUEM, METO/] 3JIEKTPOOCAKICHHUSI.
5. NmmoOunm3anusi OMOOOBEKTOB TMYTEM BKIIOUEHHUS B CTPyKTypy rens. CrnocoOsl
MMMOOUITU3ALINY, IPEUMYIIIECTBA U HEJJOCTATKU METO/1a.
6. MmmoOwnmm3aruss OHOOOBEKTOB €  HCIIOJIB30BAHWEM  ITOJYIPOHHUIIAEMBIX  MEMOpaH.
Momudukanuu MeTola: MHKPOKAINCYJIHMpPOBaHHWE, IBOWHOE SMYJIbIMPOBAaHUE, BKIIOUYECHHE B
BOJIOKHA, BKJIFOYEHHE B JIMTIOCOMBI.
7. NmMoOunu3anusi OHOOOBEKTOB C  HCMOJB30BAHMEM CHCTEM JBYyX(a3zHoOro THMA:
MUKPOAIMYIIbCUN U ABYX(PA3HBIX BOJHBIX CUCTEM.
8. XuMuueckwe METOIbl HUMMOOWIM3auK OHO0O0BEKTOB. (OCHOBHBIE MPEHUMYIIECTBA
XUMHUYECKUX MeTOJ0oB. [IpUumHBI OTrpaHMYEHHOTO NPHUMEHEHHMS] XUMUYECKUX METOJ0B
MMMOOUITU3ALIN Y.
9. IlpumeneHue UMMOOUIM30BAHHBIX (PEPMEHTOB M KJIETOK B MHILEBOM U (apMaleBTUUECKOI
MIPOMBIIIJIEHHOCTH.

Pa3nen 4. OcHOBBI PUTOOMOTEXHOJIOTHH.
1. Twumnsl KynbTyp, METOABI M YCIOBUS KyJIbTUBUPOBAHUSI KJIETOK U TKaHEH pacTeHHI.
2. TI'myObuHHOE KyJIbTHBHPOBAHHUE KJIETOK BBICIINX pacTeHui. [loryuyeHne cyceH3uu KieTok.
OcHOBHbBIE NIPUHLMUIIBI U anilapaTypa Ajs KyJIbTUBUPOBAHUS KIETOK BBICIINX PACTCHUN.
3. TloBepxHOCTHOE KyJbTUBUPOBAHHE KJIETOK U TKaHEW PacTeHUU.
4. Tlpo6nemsl perynsauuu Mopdorenesa u quddepeHunaniy B KyabpType KIETOK U TKaHeH
pacTeHu.
5. Meroabl KyTbTUBUPOBAHUS OAMHOYHBIX PACTUTEIHHBIX KIETOK.
6. Kammycorenes. JleauddepenupoBka - Kak OCHOBa KaJlTycOTeHe3a. XapaKTepucTUuKa
KaJUTYCHBIX KJIETOK.
7. BnusiHHE BHENTHUX U BHYTPEHHHUX (PaKTOPOB Ha MPOIECC MUKPOKIOHATHHOTO PA3MHOKEHUSI.
8. Tlomydyenue G€3BUPYCHBIX PACTEHUI C TOMOIIBIO KyJIbTYphI allUKAILHBIX MEPUCTEM TOOETa.
9. WM3onupoBaHHBIE MPOTOILIACTHI PACTEHHUN — OOBEKT ¥ MOJAETH AJsl (PU3HOTOTHUECKUX
uccnenoanuil. [lonyuenue u KyaTbTUBUPOBAHUE.
10. Comaruueckas THOpHAN3ALKS PACTUTEIBHBIX KJIETOK. BO3MOXKHOCTH 1 HCTIONIb30BaHKE
METO0/1a COMaTUYECKON THOPUAN3AIUH.
11. OmogoTBOpEHHE pacTeHuii in Vitro.
12. Coznanue ramionioB pacTeHuil. AHAPOreHe3, THHOTEHE3.
13. Ucnonp3oBaHue TPAHCTEHHBIX PACTEHHI B MUIIEBOH, (hapmarieBTHUECKOH
MIPOMBIIIJIEHHOCTH, CEIbCKOM XO3SHCTBE.



Pazgen S. OcHOBbl MHKpOOHOH  OMOTexHOJOTMH. [IpOMBIIIJICHHBIE —IITaMMBI
MHUKPOOPTaHU3MOB.
1. KonctpynpoBaHHE MPOMBIILICHHBIX IITAMMOB MUKPOOPTaHU3MOB.
2. TpeGoBaHus, MpeIbIBIIEMbIC K TPOMBIIIICHHBIM [ITAMMAaM.
3. CoBpeMeHHBIE METO/IbI CEIEKIINA MUKPOOPTaHU3MOB. | eHeTHYeckoe KOHCTPYHPOBaHKE
invivo.
4. MyrareHes u METO/IbI MOJIy4YeHHUS MyTaHTHBIX IITAMMOB.
5. Hcnonp3oBaHue TPAaHCTIOHUPYEMBIX AIEMEHTOB JUIS CO3JJaHUE TPOMBIIIJICHHBIX IITAMMOB
MUKPOOPTaHU3MOB.
6. T'eHeTmyeckoe KOHCTPYHpOBaHHUE INVILro.
7. Co3gaHue reHeTUYECKU HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYP.

Pasnen 6 . buotexHnonornyeckoe Mporu3BOACTBO MUKPOOHOTO OerKa.
1. TlepcnexTrBa M SKOHOMHYECKAs 1IEJIECO00Pa3HOCTh UCTIONB30BaHUSI MUKPOOPTaHU3MOB B
TEXHOJIOTUH TPOU3BOCTBA NIUIIIEBOTO M KOPMOBOTO Oerka.
2. BbuortexHoJoOrHYecKasi cxema IMpou3BOICTBA MUKPOOHOTO OeKa.
3. Hcnonw3oBanue 6akrepuii, rpuOOB, BOJOPOCIEH ISl TIPOU3BOICTBA MUIIIEBOTO U KOPMOBOTO
Oenka.
4. TpeboBanus, mperbsABIsSEMbIE K IITAMMaM — IPOAYLIEHTaM MUKPOOHOTO Oenka.

Paznen 7 .buotexHonoruueckoe Npou3BOACTBO MEPBUYHBIX META00IUTOB.
[TpomnsBocTBa, OCHOBAaHHBIE HA TIOJTYY€HUN MHUKPOOHBIX META00IUTOB
[TpuHIIMTIBI TIOTYYEHMSI IEPBUYHBIX META00INTOB.
Perymsius mporiecca OMocHHTE3a MIEPBUYHBIX META0OTUTOB.
CxeMa OMOTEXHOJOTHYECKOTO MTPOU3BOJICTBA IEPBUYHBIX META0OUTOB.
buoTexHonornyeckoe NpoU3BOACTBO AMUHOKHUCIIOT.
buoTexHonornyeckoe Npou3BOJICTBO HYKIEOTH/IOB.
buoTexHonornueckoe Npou3BOJICTBO YIIEBOIOB.
buoTexHonornyeckoe Npou3BOJICTBO OPraHUUECKUX KUCIIOT.
Pa3nen 8.buoTexHonornueckoe mpou3BOACTBO BTOPUIHBIX METAOOIUTOB.

[IpuHIMIBI TOTYYEHUs] BTOPUUHBIX METAa0OJIUTOB.
Perynsauus nponecca OMocHHTE3a BTOPUUHBIX META0OIUTOB.
Cxema OMOTEXHOJOIMYECKOIO IPOU3BOJICTBA BTOPUUHBIX META0OIUTOB.
buoTexHonornueckoe Npou3BOJICTBO aHTUOMOTHKOB.
buoTexHonornyeckoe NpoU3BOJACTBO MUI'MEHTOB.
buoTexHonornueckoe Npou3BOJICTBO TOKCHHOB.

NGk wWNE

ogakrwnE

Tembl pedepaToB

1. XemocraTHbll, TypOHAOCTaTHBIN U MU HEepEeHIINPOBAHHBIN PEXKUMBI HETIPEPHIBHOTO
KYJIbTUBUPOBAHMUSL.

2. dynpaMeHTalbHbIE TPUHIIUIIBI HETIPEPHIBHBIX OMOTEXHOIOTUYECKUX MTPOLIECCOB.
JIumMuTaMs CKOPOCTU Pa3MHOKEHHSI OMOOOBEKTOB B TEXHOT€HHOM cHCTeMe KOMIOHEHTaMuU
[IUTATENBHOM Cpebl. YpaBHEeHHE MOHO.

3. TpeboBanus k GpepMeHTAIIMOHHOMY MPOIECCY B 3aBUCUMOCTH OT (PHU3UOJIOTUYECKOTO
3HAUYEHUS IEJIEBBIX MTPOIYKTOB YIS MPOIylIeHTa (MIepBUYHBIE METAO0IUTHI, BTOPUYHBIC
MeTaboIUThI, BRBICOKOMOJIEKYISIPHBIE BEIIECTBa, OoMacca Kak 1eIeBON MPOIYKT).

4. TpeboBanus K pepMEHTAIOHHOMY TIPOLIECCY MPH MCTIOIH30BAHUH PEKOMOMHATHBIX
ITAMMOB, 00pa3yIOIIUX Yy>KEePOIHBIE ISl OM00OBEKTA 11eTIEBbIE MPOTYKTHI.

5. Hamnpasnenus nosblmeHus 3¢p(HEeKTUBHOCTH (epMEHTAIINH B IPOMBIIILIEHHOM
OMOTEXHOJIOTHUECKOM TTPOU3BOCTBE.

6. MaccooOMeH B OHOTEXHOJIOTHUECKUX MPOIIECCaX: POJib KUCIOPOIa U €ro paauKaios,
KpUTHYECKasi KOHIIEHTpaImsi, (GopMylia CKOPOCTH MepeHOCca KICIOPOa.

7. TemmooOMeH: ompeeneHrne, ICTOYHUKY Terjia B OMOTEXHOIOTUYECKUX MPOoIeccax,
ypaBHEHHUE TeTI000MeHa, OTBOJI TETIa B OHOpeaKTopax.



8. Bnusnue nmMmoOHIM3auK Ha PEPMEHTATUBHYIO aKTHBHOCTH: MUKPOOKPYKEHUE
(«xpdexruBHOE pacnpenencHuey, MM y3sHOHHBIE OTPAaHUYCHNUS), BIMSHUE HA MOJICKYTY
¢bepmenTa, uzmenenue pH 3aBucumoctu pepmenTa, 3PPEeKTUBHbIE KHHETHYECKUE
napamMeTpsl.

9. MukpoxkancynmupoBanue. Croco0bl OTYYeHUS] MUKPOKAICYI (IMCIIEprUpOBaHUE,
Mex(a3Has MOJTUKOHICHCALINA).

10. CrnocoOsbI mosrydeHust IurnocoM. Brimrouenne hepMeHTOB B JIUIIOCOMEBI (B 000JI0UKY U
MOJIOCTB).

11. OcHOBHBIE MPUHIMIIBI KOHCTPYUPOBAHMSI PENAPATOB KOBAJIEHTHO UMMOOUIIN30BAaHHBIX
(hepMEeHTOB («IIPUIIMBKAY, «CIIUBKa» U «BITUBKa» KOHBIOTATOB, PETUKYIISIIHSI (DepMEHTA).

12.KosanenTtHoe cBsi3bIBaHKE (EPMEHTA C AKTHBMPOBAHHBIMY T0JIUMepaMu. CBS3bIBAIONINE
MOJIEKYJIBI (TPUXJIOPTPHUA3UH, TIIYyTaAPOBHIN albAeTHI, OpOMUCTHIN 1MaH). ComoMMepu3aus
C TIOMOIIIbI0 MHOTO(DYHKIIMOHAJIBHBIX PEareHTOB.

13. KynpTypa KaJuTyCHBIX KJIETOK B TIOJTYYEHHH BEIIECTB BTOPUYHOTO CHHTE3A.

14. Aanporenes ¥ NOJTy4eHHE TalIOWJOB B KYJIbTYpE TBUIBHUKOB.

15. MeTabGonu3Mm yriieBoJIoB K KyJIbType TKaHEW pacTEeHUH.

16. Perynsimust BTOpHYHOTO MeTa00OIM3Ma B KyJIbTypax KIETOK M TKaHel pactenuil. Kpurennoe
XpaHEHUE KYJIbTYp KIETOK PACTCHUIA.

17. IlpoGnemsl peryasiuuun Mopdorenesa u AuddepeHuuaniu B KyJIbType KIETOK U TKaHei
pacTeHui.

18. [IpumMeHeHne METOI0B TEHHOW HHXKEHEPHUH TS YIyqIICHHS aMUHOKHUCIOTHOTO COCTaBa
3amacHBIX OCJIKOB PACTEHHM, MOBBITICHUS YPPEKTHBHOCTH Mpoiiecca (OTOCHHTE3A.

19. [IpumeHeHne METOI0B TEHHOW MH)KEHEPHUH [UTS YIyYIIEHHUS] YCBOCHUS a30Ta PACTHTEITbHBIMH
OpraHu3Mamu.

20. [IpumeneHne MEeTO0B T€HHON MHKEHEPUH JIJIsl PEIICHUS MPOOJIeM YCTOMYHUBOCTH PaCTECHUI
K ¢uTOmaTOreHaM, repOUIUIaM, HACEKOMBIM.

21. IlpumeHneHrne METO0B T€HHON MHKEHEPHUH JIJISl PEIICHUS MPOOJIeM YCTOMYHUBOCTH PAaCTECHUI
K a0MOTHYECKHUM CTpECcCcaM.

22. BuOTEeXHOJOTUYECKOE MTPOU3BOJICTBO INIMKAHOB U TTIMKOKOHBIOTATOB.

23. BuOTEeXHONOTHYECKOe MOJIyYeHIUE SHTOMOIIATOT€HHBIX MPErapaTos.

24. MukpoOHas TpaHchopMaIHsi OPraHMIECKUX COSAMHEHUH.

25. BHOTEeXHOJIOTHYECKOE MPOU3BOJICTBO OAKTEPUATIbHBIX YI0OpEHUH.

26. buoTexHOI0rn4ecKoe MPOr3BOJICTBO, OCHOBAHHOE HA CIUPTOBOM OpOKEHHH.

27. BUOTeXHOJIOTUYECKOE MTPOU3BOICTBO, OCHOBAHHOE HA MOJIOUHOKHUCIIOM OpOKEHUH.

28. buotexHonoru4eckre Npou3BOACTBA, OCHOBAaHHbIE HA MPOMMOHOBOKHUCIIOM H
MacCJISTHOKHCIIOM OpOXKEHHH.

29. BuoTexXHONOTN4YeCcKOe MPOU3BOICTBO, OCHOBAHHOE HA YKCYCHOKHUCIIOM OpO>KEHHUU.

30. buorexHonoru4yeckoe MpoOU3BOJCTBO, OCHOBAHHOE Ha alleTOHOOYTUIIOBOM OpO>KEHUU.

31. buoTexHOIOTu4YeCKOe MPOU3BOJCTBO CTEPOUIOB.

32. BUOTEXHOIOTUYECKOE MTPOU3BOJICTBO BUTAMUHOB.

33. bHOTeXHOJIOrHYeCKOe MPOU3BOJICTBO (hEPMEHTOB.

34. BUOTeXHOJIOrMYECKOe IPOU3BOJICTBO NPOOUOTHYECKUX MTPENAPATOB.

35. [TosryyeHre UMMYHOJIOTHYECKUX MTPENapaToB (BaKIUHBI, CHIBOPOTKH).

36. Mcnonp3oBaHNe BEKTOPHBIX MOJIEKYJT B OMOTEXHOJIOTHH.

37. Konbroraius y GakTepuil 1 ee HCIoJIb30BaHHE Ul TEHETUUECKOT0 KOHCTPYHUPOBAHHUS
MHUKPOOPTaHU3MOB.

38. Tpancaykius y OakTepuil M ee UCIOIb30BaHUE [T TeHETUYECKOTO KOHCTPYUPOBAHUS
MUKPOOPTaHU3MOB.

39. buonoruyeckre OCHOBBI T€HOTEPAIIHH.

40. cnonp30BaHue MOJEKYISPHBIX MEXaHIU3MOB BHYTPUKIETOUHOU PETYISAIUU B
OMOTEXHOJOIMYECKOM IIPOU3BO/JICTBE.

41. DKOIOTUYECKUE ACTIEKTHl OMOTEXHOJIOTMYECKOT0 IPOU3BO/ICTBA.



KonTtpoabnas padora

1. AyKCHHBI - TEPMHH, IO KOTOPBIM OOBEIMHSAIOTCS CIeUU(UIECKUE CTUMYIISTOPBI POCTa
a) [ ] pacTutenbHbIX TKaHEH

b) [ ] akTuHOMUILIETOB

¢) [ ] KMBOTHBIX TKaHEH

d) [ ]pyOaxTepuii

e) [ ]aykapuot

2. 15 Ae3UHTET Ay KIETOK JIPOXIKEH U TUIECHEBBIX TPUOOB HE UCTIOIB3YIOT

a) [ | KOMIUIEKCHBIN APOMXKKEIUTUYECKHUI ITpenapaTom

b) [ ] cMech eKTUHA3BI U LIEILTIOIA3bI

¢) [ ]xurunaza

d) [ ]3umonmazoit ynuTku

3. UMMoOunmn3anus MHANBUIYaIbHBIX ()EPMEHTOB OTPAHUYUBACTCS

a) [ ] BeIcOKO# TaOMIIBHOCTBIO (hepMeHTa

b) [ ] Hannuuem y ¢pepmenTta koepmeHTa

¢) [ ] Hanuuuem y dpepMeHTa cyObeIUHUIL

d) [ ] npuHamyexHOCTBIO (pepMeHTa K THpOIIa3aM

e) [ | mpuHaIe)KHOCThIO PepMEHTa K JIMrazam

4. OnTUManbHbIE YCIOBHS KyJbTHBUPOBAHUS W30JIMPOBAHHBIX TKAHEW U KJIIETOK PACTEHUN:
a) [ ] remmeparypa 10 — 15 °C, oTHOCHTeIBHAS BJIAXHOCTH Bo3ayxa 30 — 40 %;

0) [ Jremmneparypa 25 — 27 °C, oTHOCHTEIbHAS BJIIAXXHOCTH Bo3ayxa 60 — 70 %;

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

5. UMMoOunm3anus nenbIx KJIeTOK-MPOayLIEHTOB JIEKapCTBEHHBIX BEIIECTB HEpallMOHaIbHA B
cilydae

a) [ ] BBICOKO# TaOMIIBHOCTH 11€JIEBOTO MPOIyKTa (JISKAPCTBEHHOTO BEIIECTBA)

b) [ ] ucnosib30BaHUS 11E€JIEBOTO MPOAYKTA TOJIBLKO B UHBEKITMOHHOU (hopme

¢) [ ] BHYTPUKIIETOYHOM JTIOKATU3AINH IIEJIEBOTO TPOIYKTA

d) [ ] BeICOKO# THAPO(DUIBLHOCTH 1IEJIEBOTO MPOTYKTa

e) [ ] BeicoKO# ruapohoOHOCTH 11eTIEBOTO MPOIYKTa

6. [lns penrenust npo6ieMbl perenepanuu KohakropoB B hepMEHTaTUBHBIX OMOTEXHO-
JIOTUYECKUX MHOTOCTAIMHHBIX MPOIECCaX HE 11eJIeco00pa3HO UCI0JIb30BaTh OJUH U3
CJIETYIOIIUX METOJIOB:

a) [ ] xodakTop MOKET OBITh MPUITUT K (PEPMEHTY HJIA €0 HOCUTEIIIO Yyepe3
MIPOCTPAHCTBEHHYIO HOXKKY

b) [ ] nocrossHHOE noGaBieHUE B (hepMEHTEp B TEUCHHUH BCETO IpoIiecca

¢) [ ] Macca monekysbl KO(pakTopa MOKET ObITh 3HAYUTENHHO YBEJIMYEHA 32 CUET
MIPUCOEMHEHHSI K BOJOPACTBOPUMBIM MOJIUMEPaM

7. Crioco0 coxpaHeHUsl HyKHOM OMOTEXHOJIOTY MPOIYKTUBHOCTH KYJIbTYpP MUKPOOPTraHU3MOB
a) [ ] cyOnMManroHHOE BBICYIITMBAHUE

b) [ ]xkpuoxpanenue

¢) [ ] B chimydnx maTepuanax

d) [ ] mpu BeIcOKHX TemIeparypax

8. TexHonornyeckuii BO3ayX 1151 OMOTEXHOJIOTUYECKOTO MPOU3BOICTBA CTEPHIIN3YIOT

a) [ ] HarpeBaHueM

b) [ ] punsTpoBaHUEM

c)[ ] YD-o6myuenuem

d) [ ] pammarnueii B MajbIX 103aX

e) [ ] aHTHOMOTHYECKUMHU BEIIECTBAMU

9. Beiienenue 1 OYUCTKA MPOAYKTOB OMOCHHTE3a U OPTCUHTE3a UMEET MPUHIUINATIbHbBIE
OTJIMYMSI HA CTA/IUAX MpoIecca



a) [ ]Bcex

b) [ ] koHEeUHBIX

c) [ ] mepBbIx

d) [ ] TompKO HA OATOTOBUTEILHBIX ATAMAaX

e) [ ] npMHUMOHAIBHBIX PAa3IMYUNA HET

10. Bopnr0a ¢ aroBoit nH(ekIue B iexax pepMeHTai aHTHOMOTHIECKONW MPOMBIIIIICHHOCTH
HanboJiee parioHaIbHA ITyTeM

a) [ ] y’xecToueHHsI KOHTPOJIS 32 CTEPUIIM3AIMEN TEXHOJIOTUYECKOTO BO3IyXa
b) [ ] y’kecToueHus: KOHTPOJIS 3a CTEPUIIN3aLUEN IUTATEIbHON CPEIbl

¢)[ | momyueHHs ¥ UCTIONB30BaHUS (PArOyCTOMYMBBIX MTAMMOB OMO0OBEKTA
d) [ ] y’kecToUYeHHSI KOHTPOJIS 33 CTEPUIM3AIUCH 000PYI0BAHHUS

e) [ ] yxxecToueHust KOHTPOJIA 32 (PUIBTPALIMOHHBIMU YCTAHOBKAMU

11. Haubosee 3h(heKTHBHBIN XUMHUUECKHIA METO]] pa3pyIIeHus KiIeTO4HbIX cTeHOK E. coli ¢
L[€J1bI0 BBIJIEJICHHUSI PEKOMOMHAHTHOTO TOPMOHA POCTa YEJIOBEKa!

a) [ ] oOpaboTka TU301IMMOM SIMYHOTO OeyKa

b) [ ] o6paboTka kineTok HaTpus rugpokapoonaTom mpu pH 11.

c) [ ] oOGpaboTka 3uMOIIMA301 YIUTKH

d) [ ] obpaboTka cMechlO IEKTHHA3BI U 1EJUTFOIAa3bI

12. ®u3nyecKkuM METOIOM JIE€3UHTETPALUH KIETOK SABISETCS:

1. mpuMeHeHue yiabTpa3BykKa; 2. IpuMeHeHne (epMeHTOB; 3. IpUMEHEeHnEe aHTUOMOTUKOB; 4.
IIPUMEHEHHE TOJIY0JIa; 5. OCMOTUYECKHUM IOK

a)[ ]1us

b) [ ] Tombko 5

c) [ ]mce, kpome 3

d) [ ] Bce mepeuuncieHHbIC

13. XuMHUUYE€CKUM METOJOM JIE€3UHTETPALIUH KIIETOK SBIISETCS:

a) [ ] npumeHeHne BUOPATOPOB

b) [ ] 3amopakuBaHHE-OTTaUBAHHE

¢) [ ] npumeHeHNE aHTHOMOTHUKOB

d) [ ] ocMoTHYeCKu IOK

14.BemecTBo NEePEXOIUT U3 OJHOU KUAKOCTH B IPYTYIO MPU

a) [ ] TBepmo-kuaAK0GA3ZHON IKCTPAKIIHH;

b) [ ] xuako-xunkodazHoi IKCTPAKIUH;

¢) [ ]ancopbumu;

d) [ ] cenaparum;

15.Pa3nenenue BemiecTs, Mpu KOTOPOM OHoMacca BCILIBIBACT HA IOBEPXHOCTH KYJIbTYpalbHOM
KUJKOCTHU:

a) [ ] dbunbTpanms;

b) [ ] daoramms;

¢) [ ] cenmapamus;

16. Apdunnas xpomarorpadus oOCHOBaHa Ha pa3AeICHUH BEIIECTB MO

a) [ ]3apsny

b) [ ] ruapodobHOCTH

¢) [ ] pasmepy

d) [ ] cmocoOHOCTH CBSI3BIBATHCS PA3IMYHBIMU XMMHUYECKUMHU IPyIIaMH

17. Pa3nenenune BeLECTB M0 3apsay XapaKTepHO JUIS:

a) [ ] adpdunnoii xpomarorpaduu;

b) [ ] 6ymaxHo#t xpomarorpaduu;

¢)[ lynbrpaunentpudyrupoBanus;

d) [ ] moHoo6meHHO# xpomarorpaduu

18. KynpTypanbHON KHAKOCTBIO HAa3bIBAETCS



a) [ ] cimoxHas cMech, KOTOpasi UCTIOJIb3yeTCs sl (DepMEHTAIIMH, COCTOSIIAS U3 KIETOK
MPOIyIIEHTa, KOMIIOHEHTOB IMUTATEIBHBIX CPEJIBI

b) [ ] cnoxHas cMech, KoTOopasi 00pa3yercst 0 OKOHYaHUU (DePMEHTAIIMH, COCTOSIIAS U3 KIETOK
MPOJIyIIEHTa, PACTBOPA HEMOTPEOIECHHBIX MUTATEIBHBIX KOMIIOHEHTOB M HAKOTIMBIIIUXCS B CPEIC
MPOIAYKTOB OMOCHHTE3a

c) [ ] cinoxHas cMech, KOTOpasi COCTOMT U3 PacTBOPA MUTATEIbHBIX KOMIIOHEHTOB U
WCIIOJIL3YETCS UTSl KyJIbTUBUPOBAHMSI OMO0OBEKTOB

19. YacTh CyCIIeH3MOHHOM WIIM KaJUTYCHOU KYJIbTYPBI, HCIIOJIb3yeMast IS TIepecaaky B (WK Ha)
MUTATEIBHYIO CPELy:

a) [ ] mramm;

b) [ ] munus;

¢) [ ] xmow;

d) [ |MHOKYITIOM MUK TPAHCIJIAHTAT

20. KynbeTypa KJIeTOK, BOSHHKIIIAS U3 IMITAMMa ITyTeM CEJICKIIUU WIIM KIIOHHPOBAHMSI, UMEIOI ast
MapKepHbIE TIPU3HAKH:

a) [ ] mramwm;

b) [ ] munwus;

¢) [ ]xmos;

d) [ ]MHOKYITIOM MJIM TPAHCIUIAHTAT;

21. KyneTypa, BO3HUKIIAS TIOCIIE IIEPBOTO CYOKYIbTUBUPOBAHUS, COCTOSIIIAS U3 MHOTHX
KJICTOYHBIX JIMHAW, BO3HUKIINX U3 KIETOK, MPUCYTCTBYIONMINX B IIEPBUYHON KYJIBTYpE:

a) [ ] mramm;

b) [ ] nuawMS;

¢) [ ] xmox;

d) [ ]MHOKYTIOM WJIM TPAHCIUIAHTAT;

22. HazHayeHue NUTATENbHBIX CPE/I;

a) [ | oOecnieueHue KJIETOK MUTATEIBHBIMU BEIIECTBAMH TSI CHHTE3a HEOOXOIUMBIX TTPOIYKTOB
KHU3HEIEATCILHOCTH;

b) [ ] moanepxaHue ONTUMAIBHBIX IS POCTA KIIETOK (PU3UKO-XUMHUECKUX YCIOBHIA;

c) [ ] obecrievueHus KIETOK MATATEILHBIMHI BELIECTBA U [Tl CHHTE3a OMOMAacCHI,

d) [ ] Bce BhIIENEpeYHCICHHOE BEPHO.

23. TloyueHue JTUIOCOM TIOCPEICTBOM BIPHICKMBaHUS pacTBopa (hochomumnumaos B
OpPraHU4eCcKOM PaCTBOPHUTEIIC B BOJHYIO CpEIy

a) [ ] Okcrpy3us

b) [ ] MeTon cioHTaHHOM BE3UKYIISIUN

c) [ ] Umxexkuus

24. ®a3a KyJIbTUBHPOBAHUS, XapaKTEPU3YIOIIASACS MAKCUMAIbHBIM HAKOTUICHUEM BTOPUYHBIX -
MeTab0JIUTOB:

a) [ ] mar-dasa;

b) [ ] axcnoHeHIMaNbHAs WK JIorapudmudeckas ¢asza;

c)[ ] dazazamemnenus pocra;

d)[ ] cranmonapnas ¢a3a;

25. ®aza KyabTUBUPOBAHUS, XapaKTEPU3YIOIIAsACsI MaKCUMAaTbHBIM HaKOTJICHHEM MTEPBUYHBIX
MeTabOJIUTOB:

a) [ ] mar-da3za;

b) [ ] sxcnoHeHUManpHas WK Jorapudpmuueckas daza;

¢)[ ] dazazamemienus pocra;

d) [ ] craumonapnas dasa;

26. OTnMuuTeNnbHbIe PU3HAKU IPIUGHOTO peakTopa:

a) [ ] MexaHmdeckoe nepeMeninBannue KyabTypalbHON KUAKOCTH;

b) [ ] nepememnBanue cpebl 0apOOTHPOBAHUEM;

¢) [ ] mupKymnsus cpebl 3a CUeT MOTOKa BO3yXa;



Bonpocs! U151 IpOMeKYTOYHOM aTTecTauuu
1. buoTexHonorus Kak Hay4yHas AWCIUIUIMHA, LU W 3aJa4d OMOTEXHOJIOTHH, OOBEKTHl U
METO/Ibl OMOTEXHOJIOTHH.
2. llpuponma m MHOrooOpasue OHMOTEXHOJOTHYECKHX MpoIeccoB. Kparkas xapakTepHCcTHKa
OTJICIBHBIX PA3eNIOB OMOTEXHOJIOTHH: (PUTOOMOTEXHOJIOTHH, 3000MOTEXHOIOTHH;, TEXHUICCKOU
MUKPOOHOJIOTHH, OHOTreoTeXHONOTHU. TexHonorndeckas OWOIHEPreTHKa,; OWOTEXHOJIOTUS U
MeAUIMHA; OMOTEXHOJIOTUS M BeTepuHapHsl; OMOTEXHOJIOTHS U MUIIEBAst IPOMBIIIIICHHOCTb.
3.  KynbprusupoBanue Ononornyeckix 00beKToB. [10AT0TOBKa OMOJOTHUECKIX 00BEKTOB: TIO00D
00BEKTOB; CEIEKIUS.
4. CyOctpatsl mis KyJIbTUBHPOBAHUS OHOOOBEKTOB; TWPUHIMIEI JCHCTBUS W KOHCTPYKITUH
OMOpeaKTopoB; JTA0OpaTopHblE, MHJIOTHBIE W  TPOMBIIUICHHBIE OHOPEAKTOPBI,  MPOOIIEMBI
MacIITabupOBaHUSL.
5. buoTexHonornueckue Mpolecchl M armaparbl MEPUOANYECKOr0 M HEMPEphIBHOTO JEHCTBUS;
CMEeMATN3UPOBAaHHbIE TUITBI OMOTEXHOJIOTHUYECKUX MPOLIECCOB U aNIapaToB.
6. [lomyyeHne KOHEYHOTO TPONYKTA: OTACICHHE OMOMAcChl OT KyJIbTYPaJbHOW KHIKOCTH;
METO/Ibl pa3pyLIECHUs KIETOK; OTAEIEHNE U OYMCTKA; KOHIIEHTPUPOBaHHUE; 00€3BOKUBAHUE; ITyTH
Mo dUKaIuY; cCTabMIn3aIus, 6€30MacHOCTh MPOIYKTA.
7. OcHOBHBIE 3aJjaudl HMHXXEHEpHOH sH3uMoJioruu. MmmoOunu3zanus (epMeHTOB U KIIETOK.
Hocurenu mns umMoOunu3anun pepMeHTOB.
8. Meromap! pu3HUECKON W XUMHYECKON HMMOOMIH3aNN (DEPMEHTOB.
9. CrabmipHOCTh HMMMOOWJIN30BAaHHBIX (epMeHTOB. Vcmoip30BaHHEe WMMOOMIM30BAaHHBIX
(epMEHTOB U KJIETOK B Pa3IMYHBIX OTPACISAX MPOMBIIIIEHHOCTH.
10. Hcnonws3oBaHWE METOJOB TEHHOW WHXXKEHEpUH B Qurodnorexnonoruu. [IpuMeHenue
METO/IOB T'€HHOM WH)KEHEpPUH Ui YAYUYIIEHHs] aMUHOKHCIOTHOTO COCTaBa 3allacHbIX OEKOB
pacTeHuid, TOBBIMICHUS d3(PQexkTuBHOCTH  mporecca (HOTOCHMHTE3a, YCBOCGHHsS  a30Ta
PacTUTETbHBIMUA OpraHU3MaMHu.
11. TTpumeHeHre METOJIOB TEHHOM MHXKCHEPUH ISl PEIICHUs TTPOOJIEM YCTOWYMBOCTH PACTCHUI
K ¢uTOomaToreHaM, repouIuIaM, HaCEKOMBIM, A0HMOTHYECKHUM CTPECCaM.
12. BereraTuBHOE pa3MHOKEHHE PACTCHH METOJIOM KYJIbTYphl TKaHed. MeToapl W YCIOBUS
KYJIbTUBHPOBAHUS KJIETOK U TKaHEH pacTeHUIA.
13. Tumbl KynbTyp pacTUTENbHBIX KJIETOK M TKaHed. KylbTHBHpOBaHME KaJUTyCHBIX KIIETOK.
HenuddepeHnupoBka - Kak 0CHOBa KaJITyCOTeHe3a. XapaKTepUCTHKA KaJUTyCHBIX KIIETOK.
14. KinonanbHOEMUKpPOpPa3MHOXKEHHE W 0370poBiieHuEe pacTteHui. llomydyenune Oe3BHPYCHBIX
pacTeHuii ¢ MOMOUIBIO KYJIbTYPHI allUKAJIbHBIX MEpUCTEM nolera.
15. TlonydeHue U KyJIbTHUBHPOBAHUE HU30JUPOBAHHBIX MPOTOILIACTOB PACTUTENBHBIX KIETOK.
16. Comaruueckass TMOpUIM3ALUS PACTUTEIBHBIX KIETOK. BO3MOXXHOCTH W HCMOJIB30BaHHE
METO0/1a COMaTUYECKOI THOpUIN3aIiy.
17. Metoapl KJIETOUHON WH)XEHEPUH PACTCHUM, UCIOIb3yeMble B CEJICKIUU (OILIOI0TBOPEHHE
iNVitro, KyJbTUBHPOBAHUE HE3PENbIX THOPUAHBIX CEMSIOYEK M 3apOJbIINICH, pereHepanus
pacTeHuii U3 TKaHeW JIeTalbHBIX 3aPOIbIIICH, CO3JaHNe TalNIONI0OB PACTECHUI).
18. Co3ganue TpaHCTEHHBIX PACTCHHIA.
19. IIpomblluIeHHbIE IITAMMBl MHUKPOOPIaHU3MOB U CHOCOOBI MX YCOBEPIIEHCTBOBAHUS.
[ToHsiTHE O KJIOHE KJIETOK U IITaMMe, TpeOOBaHHS K TPOU3BOICTBEHHBIM ILITAMMaM.
20. TlonsTe 0 MyTareHese M MeTOJlaX BbIIEIECHUS MYyTaHTOB. HIylMpOBaHHBIN MyTareHe3 U
0TOOpP MPOYKTUBHBIX MYTAHTOB.
21. Crparerust CeNeKIMOHHOW pabOThl C  MHMKpPOOPraHM3MaM{; METOJbl  CEJIEKLUHU
MUKpOOpranu3MoB. CTyneH4arslii 0TO0p.
22. T'eHeTnueckoe KOHCTPyMpOBaHME Invivo (IIepeHOC TEHeTHYecKoW  WH(pOopMauuu:
KOHBIOTAIMs, TPAHCAYKIMS, TpaHChOpMAIMs U TpaHCHEKIUs).
23. I'eHeTnyeckoe KOHCTPYMPOBAaHUE IITAMMOB-IPOAYIEHTOB invitro. Mcrounukun JIHK mns
KJIOHUPOBAHMS.
24. bakrepuodaru u UxX UCMOJIb30BaHUE B ONOTEXHOJIOTUH.



25. XapakTepHucTHKa IUIa3MHJ, MOHATHE O TPYMIAX HECOBMECTUMOCTH. KOHBIOTaTUBHBIE U
HEKOHBIOTATUBHBICTIIIA3MH/IBL.
26. IloHsTHE O BEKTOPHBIX MOJICKYJaX.
27. MukpoOHoioruyeckue mpou3BOJICTBA, OCHOBAaHHBIC HA MOJIy4YCHUH MUKPOOHO OMOMACCHI.
28. TexHoyornyeckas cxema MoJlydeHuss MUKpOOHOTo Oelka.
29. IlpousBoacTBa, OCHOBAaHHBIE Ha TIOJYYCHHMH MHUKPOOHBIX MeTabonuToB. [loHsATHE O
NEPBUYHBIX M BTOPUYHBIX MeTabosmTax. [IpWHIMIBI TOSy4eHUs MEPBUYHBIX M BTOPUYHBIX
MeTabO0JIUTOB.
30. BHOTEXHOJIOTHYECKOE MPOU3BOJICTBO AMHUHOKHUCIIOT.
31. BHOTEeXHOJOTHYECKOE MPOU3BOJICTBO (PEPMEHTOB.
32. Knaccudukamusi aHTHOMOTHYECKUX BEIIECTB, IMPOIYIUPYEMBIX MHUKPOOPraHH3MAMHU.
OcHOBHBIE IPOAYIIEHTH aHTHOUOTHKOB.
33. BroTexHONIOTHYECKHE CXEMBI IOTydeHHsI aHTHONOTHKOB.
34. TlomyyeHne TTUKAHOB U TIIMKOKOHBIOTAHTOB MHUKPOOHOTO TTPOUCXOMKICHUSI.
35. [MomyyeHne YHTOMOIIATOTCHHBIX MPEMapaToB, 0COOCHHOCTH OPTaHU3AIMH TPOU3BOJICTBA.
36. TexHoJIOTHS POU3BOACTBA OAKTEPHATHHBIX Y0OPEHUIA.
37. Tomyuerre MUKPOOHBIX UMMYHOOHOJIOTHUECKUX MTPETIapaToB.
38. TpamunmoHHBIE MHKPOOHOTEXHOJIOTHYECKHE Tipotiecchl. [lomydeHne mpoayKToB OpoKeHUs
MUKPOOPTaHU3MOB.
39. Opranuszamus Mpou3BOJICTB, OCHOBAaHHBIX HA CIIUPTOBOM OpPOKEHHH MUKPOOPTaHU3MOB.
40. Moso9HOKHCIIOe OPOYKEHHE U TIPOU3BOJICTBO MOJIOYHOKHUCITBIX IPOYKTOB.
41. BUOTEXHOJIOTUYECKHUE  TMPOW3BOJACTBA, OCHOBAaHHBIE HA  INPOMHOHOBOKHCIOM W
MacCJISTHOKHCIIOM OpOXKEHHH.
42. buoTtexHOIOTHYECKHE TPOU3BOJICTBA, OCHOBAHHBIC HA YKCYCHOKHCIIOM OPOKECHUHU.
43. buoTtexHOJIOTHYECKHE TPOU3BOJICTBA, OCHOBAHHBIC HA alleTOHOOYTHIIOBOM OPOKEHUH.
44, MukpoOHas TpaHchopMaIlis OpraHuYECKUX COCTUHCHHM.
7. lanHble 11 yuyeTa ycneBaeMocTu ctyaeHToB B BAPC

Tabmuma 1.1 Tabnuia MakcUMabHBIX 0aJUTOB 10 BUAM y4eOHOM AESITEIIbHOCTH.

ue
Hpyr [IpomexyT
) p— Jlabopato |IIpakTuye [CamocTosaTe| ABTOMATU3UP|  BHUIBI oA

Cemectp pHbIE CKHe JIbHAs OBaHHOE yaeOHOH Uroro

u aTTecTanu

3aHSTHUS | 3aHSATUS paboTa |TecTHpOBaHHE|ACSITEIHLHO a
CTH

8 12 24 0 14 0 30 20 100

IIporpamma oneHuBaHHUS y4eOHO 1esAITEILHOCTH CTY/I€HTA

8 cemecTp
Jlexkuuu
ITocemntaeMocTh, aKTUBHOCTE - om () 0o 12 bannos.

JlaGopaTtopHsle 3ausaTUst — om () 0o 24 bannos

CaMOCTOATENHbHOCTh TPHU  BBITIOJHEHUH pPa0OThl, MPABUIBHOCTh BBIMOJIHEHUS 3aaHUN U
odopmIIeHHs pe3yabTaTOB HccaeaoBaHuil —om () 0o 12 6annos.

YCTHBIA OMPOC:MPaBIIIBHOCTh OTBETA, TPAMOTHOCTHh HW3JOXKEHHUs Mmarepuana - om ( oo 12
bannos.

IIpakTnyeckne 3aHATHSA - HE IPETYCMOTPEHBI.



CamocrosiTesibHas padota - om 0 0o 14 6annos
[ToaroroBka K 3aHATHSAM IO MaTepualiaM JIEKIUU U auteparype —om () do 14 b6annos.

ABTOMaTH3I/Ip0BaHH06 TECTUPOBAHHUE - - HC IPCAYCMOTPCHO.

Jlpyrue BuAbI y4eOHOH nesaTeJbHOCTH - om () 0o 30 b6annos

Hamnncanne pedepara u odopmiieHre ero mno TpagulUOHHONW CXEMe: BKIIIOYAIOIIEro BBEICHHUE,
IIOCTPOEHUE HAYYHOI'O TEKCTa, 3aKJII0UEHHUE, CIUCOK MCIOJb30BaHHOM nuTepatypbl- om 0 0o 15
bannos.

KoHnTposabHas paboTa, KOJMYECTBO IPABUIBLHO BBIIOJHEHHBIX 3a4aHUi - om () 0o 15 6annos.

IMpomexyrounas arrecrauus ( 3a4er) —om 0 do 20 6annos
[TpomexyrouHas arrectanus B 8 cemecTpe NpOBOJUTCS B YCTHOU (opme.
[Ipu mpoBeaeHNM NPOMEXYTOYHOM ATTECTALINMN:
ot 16 10 20 6a/1710B — OTBET HA «OTIMIHOY/ «3aUTCHO
ot 11 10 15 6a10B— OTBET Ha «XOPOLIO»/ «3aUTCHOY
ot 6 10 10 6a/1J10B — OTBET Ha «yJOBIIETBOPUTEIHHOY/ «3aUTEHO»
ot 0 10 5 62a/1710B — OTBET Ha KHEYIOBJICTBOPUTEILHOY/ HE 3a4TECHOY
Takum 00pa3oM, MaKCHMalbHO BO3MOXKHasi CyMMa OajUIOB 3a BCE BHIBI Y4eOHOM
NeATeNbHOCTH CTyJeHTa 3a 8 cemecTp mo mucuuiuinHe «buorexnomorus» cocrasmser 100
0asioB.

Tabmuma 2.1 Tabmuma mepecdera IMOJYdEHHOW CTYJIEHTOM CYMMBI OaJlJIOB IO
JHCIUITITHHE «BHOTEXHOIOTH» B OLICHKY (3a4eT):

51 Oasu1 1 OoJtee | «3aYTEHO»
0-50 6amioB «HE 3a4TEHO)




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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