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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. Pe3yabTaTnbl 00y4yeHHs 10 AMCUUIIJIMHE

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

KOMIIEeTeHIIN T (MHIMKATOPOB) JOCTHKEHUS
KOMIeTeHIINH
OIIK-5.Cniocoben mpumensite B | 1.1_B.OIIK-5 JlemoHcTprupyeT 3HaHME | 3HATHIEPCIIECKTHUBBI pa3BUTHUL
npoeccHoHaNbHOMN IIPUHLIUIIOB COBPEMEHHOM | COBPEMEHHOI OMOTEXHOJIOTHY;
JEATEIIbHOCTH COBpPEMEHHBIE | OMOTEXHONIOIHHY, NPUEMBl | OCHOBHBIE HOBeime
IpelcTaBleHUus 00  OCHOBaX | FeHETHYECKOW MH)KCHEPUM, OCHOBBI | OMOTEXHOJIOTMH  JUIi  PEIICHUS
OMOTEXHOIOTHYECKHX U | HAHOOMOTEXHOJNOTUH, MOJEKY/ISIPHOrO | BaKHEHIIMX MpobieM B o0yacTu
OMOMEAMIIMHCKUX MPOU3BOACTB, | MOACIUPOBAHNS,; 9KOJOTUH,  PECypcoB,  IHUTaHMUI,
TeHHOU umkenepuy, | 2.1_B.OIK-5 OcymectBisier 0TO00p | 34paBOOXpaHEHHUS, obrmue
HaHOOWOTEXHOJIOTUH, JUAaTHOCTHYECKUX  CPencTB,  (OopM | MpHHLUIEI OpraHM3aIu
MOJIEKYJIIPHOTO MOZICTUPOBAHNSA; | KOHTPOIS M OLEHKH, IIPUEMOB | OHOTEXHOJIOTMYECKOro  Ipoliecca,
olpeeNeHNs OUOIOrMIeCKOl | COBPEMEHHBIE po0IeMBI
6e3omacHOCTH NPOAYKIUH | OMOTEXHOJIOTHH, BO3MOKHOCTH
OGMOTEXHOIOTUUECKUX U | HHTEeHCH(UKALIN
OMOMEIUIIMHCKUX TIPOM3BOACTB OMOTEXHOIOTMYECKOr0 IpoLecca C
3.1_B.OIIK-5 OrneHnBaer U | MO3WIUKA  COBPEMEHHOW  HAayKH,
TIPOTHO3UPYET MEPCIIEKTUBHOCTL | 00IacTH MPUMEHEHUS
00BEKTOB  CBOEH MpPOPECCHOHATBHON | OMONIOTMYECKUX TEXHOIIOTHI.
JEATEBHOCTH Ui | YMETh NPUMEHATh HAay4YHbIE 3HAHMSA

OHOTEXHOJIOTHYECKUX IIPOU3BO/ICTB;

B obiactu OHMOMOTHIeCKUX
TEXHOJIOT Ui B yueOHOM u
po(heCCHOHANBHON  IeSITENbHOCTH;
OCYIIECTBIISITH  METOOJIOTHIECKOE
000CcHOBaHNE OMOTEXHOIOTUIECKOTO
WCCIIEIOBaHMS, OCYIIECTBIISITh
MOUCK u aHaIu3 Hay4yHOU
nHpOpMaIMK MO  COBPEMEHHBIM
npobiemMaM  OMOTEXHOJIOTHH M
MPUMEHSTH 3Ty WH(QOPMAIMIO TIPH
TUTAHUPOBaHNUHU Hay4JHO-
WCCIIEIOBATENbCKON AESTETBHOCTH U
aHaJIM3€e MOTyICHHBIX Pe3yIbTaToB.
Brnaners OCHOBHBIMHU
OMOTEXHOIOTMYECKIMHU TOHSTHSIMH
Y TEPMHUHOJIOTHEH.




K 1

CrniocobeH NpUMEHSATh 3HAHUS O
pa3HooOpa3ud M CTPYKTYpHO -
(YHKIIMOHATBHON —~OpraHM3aIin

OHOJIOTMYECKUX 00BEKTOB,
BBIOMpaTh W HCIIOJIB30BATh
OCHOBHEIE METOIBI
HCCIEMOBAHMS UL PElICHUs
MpopeCCHOHANBHBIX ~ 3a7]ad B
obOnacTH ouojoruu,

OMOTEXHOJIOIMH U DKOJIOTUU

1.1 _B.IIK-1 [IemoHCTpHpYeT 0a30BBIC
MpEACTaBICHUST O  Pa3HOOOpasuu
OUOIOrUYeCKUX OOBEKTOB, TIOHUMAHHUE

3HayeHWs  OuopasHooOpasus s
ycToH4InBOCTH OHoCcheps

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

OXpaHe PACTHTENBHOTO M KHBOTHOI'O
MHpa, COXpPaHEHHIO OHOopa3zHOOOpa3us
IKOCHCTEM, palHOHAIEHOMY
UCTIONIB30BAHUIO W BOCCTAHOBJICHHIO
OMOpeCypcoB B COOTBETCTBHU  C

OCOOCHHOCTAAMH ¥ TOTPEOHOCTSIMH
peruona

3.1 B.JIK-1 Ilpumenser  HaBBIKU
pa3paboTKu u OCYIIECTBIICHUS
9KOJIOTUYECKONH  OLIEHKH  COCTOSHUS
TIO/THA/I30PHBIX TEepPUTOPHii u

BO3MOXKHOCTH MPUMEHEHHSI Ha HHX
NPUPOJOOXPAHHBIX OMOTEXHOIOTHIt

4.1 B.JIK-1YuactByer B paborax c
UCIIOIb30BAaHUEM JKUBBIX OPTaHU3MOB U
OMONTOTHUECKHUX CHUCTEM  Pa3IMYHBIX
YpOBHEN OpraHu3aluu B
OMOTEXHOJIOTMUECKHUX MTPOM3BOICTBAX U
B obactu MEIUIIMHCKOM u
MPUPOJIOOXPAHHON OMOTEXHOJIOTHH

3HaTHOCOOCHHOCTH CTPYKTYpHO-
(YHKIMOHATBHOM OpraHH3alin
JKHBBIXOPTaHU3MOB u
OUOIIOTHYECKIX CHCTEM,
UCTIONIB3YEMBIX B
OMOTEXHOIOTUUECKUX

OpOM3BONCTBAX W B obiacTu

MEJUIIMHCKOW U TPUPOA0OXPaHHOU
OMOTEXHOJIOTUH, O BO3MOXHOCTSIX
MPUMEHEHHUS NPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI, OCHOBHBIE OTallbl
OMOTEXHOIOTNUECKOro MpoIiecca.

YMeTs TpUMEHSTH COBPEMEHHBIE
METO/IbI OMOTEXHOJIOT NI Ha
MPaKTHKe, OCYLIECTBISTH BHIOOP H
0oT0O0p OMOO0OBEKTOB, MOAJIEPIKUBATH
ONTHMAJIbHBIE YCIIOBUS Ut
NpOBECHNs] OUOTEXHOIOTHYECKOTO

mporecca, IUTaHUPOBATh
MEPOTPUSITHS 1o OXpaHe
PaCTUTECIILHOI'O U )KUBOTHOI'O MHUpa.
Brnagerp Meromamu  pa3paboTKu
DKOJIOTMYECKOM OILIEHKH COCTOSHUS
TEpPUTOPUH, HaBBIKAMU
OCYIIECTBIICHUS 3KOJIOTHYECKO
OLICHKM COCTOSIHHMS  TEPPUTOPHUH,
HaBbIKaMH KYJIbTUBUPOBAHUS
OMOJIOrMYeCKUX 00BEKTOB
pacTUTENFHOTO M MHKPOOHOTO
MIPOUCXOXKICHH S, HaBBIKAMU

UJICHTH(HUKALMH MUKPOOPTaHH3MOB.

4. CTpyKTypa M coJepKaHue JUCHHUILIHHbI

OO6m1ast TpyI0€MKOCTh JUCIMIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIL 72 4acoB.

Buabl yue6Hoii padoThl, BKIOYAs
CAMOCTOAITEIbHYI0 PA0OTy CTYIEHTOB U @ opMbi TeKyImero
TPYA0EMKOCTb (B Yacax)
KOHTPOJIs
JIaGopaTopHLle 3aHATHSA ycneBaeMocTH (no
Ne Paszen Heneas obmas W3  HUX Heodenam
/o HCIHILTHHDI CeMeCTp ceMecTp TPYIOEMKOCTh IpaKTuye cemecmpa)
a JeKIL cKas CP Dopmbl 3
HH MHOATOTOB MPOMEKYTOYHOH
Ka aTTecTalluM (no
cemecmpam)

BuoTexHoJ0ru 24 24 4 24
1
BbuorexHomnorust | 8 1 2 0 3 Omnpoc
KaKk  HayJHas
JUACIHILINHA.
Ilenmu u 3amaum
OHOTEXHOJIOTHH
, OOBEKTHI U
METOTBI
OHOTEXHOJIIOTHH
Opranuszanus 8 2 2 0 3 Omnpoc
OHOTEXHOIOTrNY
€CKOro




IIPOMU3BOJICTBA

OCHOBHI 8 3 2 0 3 Omnpoc,
HHKEHEPHOH pedepats
SH3UMOJIOTUH

OCHOBHI 8 4-6 6 12 2 3 Omnpoc,
¢urodHoTEXHO 1-6 pedepatsl,
JIOTUHN

OCHOBBI 8 7-8 4 4 3 Omnpoc,
MHUKPOOHO pedepatst
OMOTEXHOIOTUH

IIpoMbITIeHHBI
e IITaMMBbI
MUKpPOOpPTaHU3
MOB.

Buorexunonornu | 8 9 2 3 Omnpoc,
ecKoe pedepats
NPOM3BO/ICTBO
MHUKpPOOHOTO
Oenka

buorexnomoruu | 8 10 2 3 Omnpoc,
ecKoe pedepats
TPOM3BOCTBO
MEPBUYHBIX
MeTaboJIUTOB

buorexnomoruu | 8 11-12 4 8 2 3 KontponbHas
€CcKoe 9-12 pabora
MPOU3BOJICTBO
BTOPUYHBIX
MeTaboJIUTOB

IIpomesxyroun | 8 3a4éT
asi aTrecTalus

Hroro-72 u. 24 24 4 24

ConepxaHue THCUUILINHBI

Pa3nen 1. buoTexHoJorus Kak Hay4Has JUCHUIUIMHA, NEIH M 33Ja4d OMOTEXHOJIOTHH,
00BEKTHI M MeTOJbl OuoTexHojoruu. Mcrtopust pa3Butus. CBs3b OHOTEXHOJOTHH C
(GyHIaMEHTAIbHBIMH HayKaMH BTOpPOM TMoJIoBHHBI XX Beka. [Ilpupoga u  MHorooOpasue
OMOTEXHOJIOIMUECKUX MPOIIECCOB.

Pa3nen 2. Opranuzarus OHOTEXHOJIOTHYECKOTO TPOU3BOJICTBA

[ToaroTtoBka OMOJIOTUYECKUX OOBEKTOB K KYJIBTHBHPOBAHHUIO. | €HETHUECKUE OCHOBBI
COBEpPILICHCTBOBaHMUS O0O0BEKTOB. [IpMHIMMBI JEHCTBUS W KOHCTPYKIMH OHOPEaKTOPOB.
broTexHOIOrMYECKHUEe MPOIECCHl M ammapaThl MEPHOJUYECKOr0 U HEIPEPHIBHOIO JICHCTBUS;
CHeIHaTM3UPOBAHHBIE THUIBI OWOTEXHOJOTHYECKHX TMpoIeccoB U ammapatoB. [lomydyenwue
KOHEYHOTO TPOAYKTa: oTHeJeHre OHoMacChl OT KYIbTYPadbHOM JKUAKOCTH, METOJIBI
paspylieHusl KIETOK; OTAENECHHE W OYMCTKA, KOHIEHTpUpOBaHHE, O00E3BOKMUBaHUE; IyTU
MoAU(UKAIINH; CTa0MINU3aIHsl, 0€30MTaCHOCTh MPOTYKTa.

Pa3nen 3. OCHOBBI HHKEHEPHOI SH3UMOJIOTHH.

NmMmoOnnu3anus 6mooonekroB. Hocurenu it umMmoOnmn3anuu 0Moo0beKTOB. MeTo bl
¢buznueckoil U XuMHUECKON nMMoOuIn3anuu GepMeHToB. CTaOMIBHOCTH HIMMOOHMIN30BAHHBIX
(dbepmenToB. Mcmnonb30BaHre HNMMOOMIN30BAHHBIX (DEPMEHTOB M KJIETOK B PA3TUYHBIX OTPACIAX
MIPOMBIIIJIEHHOCTH.

Pa3nen 4. OcHOBBI GUTOOMOTEXHOJIOTHH.




[IpoTomnacTel pacTUTENBHBIX KIETOK, KaK O0BEKThI OHMOJIOTHYECKOTO KOHCTPYHPOBAHUS.
Comarnyeckass rMOpUAN3ALNS PACTUTENBHBIX KJIETOK. METOIbl U YCIOBHUSA KYIbTHUBUPOBAHUS
M30JIMPOBAHHBIX KJIETOK U TKAaHEH pacTeHWM. THUIIBI KyJbTYp PACTUTEIBHBIX KJIETOK M TKaHEH.
BereraruBHoe pa3MHOXEHUE PACTEHMM METOAOM KylbTypel  TKaHed. KyinbTuBupoBaHue
KAJUIyCHBIX KJIIETOK. KIIOHaJIbBHOEMUKpOpa3MHOXKEHUE U 0310pOBJICHHE pacTeHHi. [lomyuenue
O€3BHPYCHBIX pAcTEHHH C TOMOUIBIO KYJIBTYphl  aNHMKAJIBHBIX MEpUCTeM mooera.
OmnonoTBOpeHue pacteHuit INVitro. KynbTUBUpOBaHUE HE3PEIbIX THMOPUIHBIX CEMSIIOUYCK M
3apojsiieid. Perenepanus pacteHuil U3 TKaHed JieTaNbHBIX 3apojsimieid. Co3naHue TamiouoB
pacrenuii. Comartnyeckuii  sMOpuorenes.  Meroabl  TeHETHYEeCKOH  TpaHchopMmaruu
pacTUTENBHBIX  KJIETOK.  Mcrosb30BaHME — TPaHCT€HHBIX ~ pPaCTEHUM B IUINEBO,
(hapmareBTHUECKOUM MPOMBIIIJIEHHOCTH, CEThCKOM X035HCTBE.

Pazgnen 5. OcHoBel MukpoOHOl OuortexHojoruu. IIpomblluIeHHBIE —IITAMMBI
MHUKpPOOPIraHHU3MOB.

KoHcTpynpoBaHue MpOMBIIIJIEHHBIX — IITAMMOB  MHKpoopraHu3MoB. TpeOoBaHus,
NpenbsBiAsieMble K  MPOMBINUIEHHBIM IITaMMaM. COBpeMEHHbIE  METOJAbl  CEJEeKIUU
MHUKPOOPraHU3MOB. ['eHeTHUeCKOe KOHCTpYUpOBaHUe INVIVO. MyTtareHe3 U METOMbl MOJy4IeHHs
MYTaHTHBIX IITaMMOB. Vcmosnp3oBaHMEe TpaHCIIOHUPYEMBIX JJIEMEHTOB JJIsi  CO3/aHue
MPOMBIIUICHHBIX [ITAMMOB MHKPOOPTraHW3MOB. ['€HETHYEeCKOe KOHCTpyHUpOBaHue INVitro.
CoziaHue reHeTHYeCKU HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYP.

Pa3nen 6. buoTexHonorndeckoe mMporu3BOACTBO MUKPOOHOTO OerKa.

IlepcnexTrBa M 5KOHOMHYECKAs 11€I€CO00PA3HOCTh UCHOIb30BAHUS MUKPOOPTaHU3MOB B
TEXHOJIOTUM MPOMU3BOJICTBA IMIIEBOrO M KOPMOBOro Oeika. buorexHosormueckas cxema
MPOM3BOJICTBA MHUKpOOHOTO Oenka. Mcnonb3oBanuwe Oaktepuii, TpUOOB, BOIOPOCTEH st
IIPOU3BOJICTBA IMHUIIEBOTO U KOopMoBoro Oenka. TpeOoBaHMs, MpeAbsABIsEMbIE K IITaMMaM —
MPOAyIICHTaM MUKpPOOHOTO OerKa.

Pa3zpnen 7.buorexHosiornyeckoe Nporu3BoACTBO EPBUYHBIX META0OIUTOB.

IIpousBosacTBa, OCHOBaHHBIE HA IOJYYEHMH MHUKPOOHBIX MeTaboauToB [IpuHIUMIBI
IOJIydeHUsT NEepBUYHBIX MeTaboiauToB. Perymsanus mpouecca OHOCHHTE3a IEPBUYHBIX
MeTaboauTOB. bHOTEXHOJIOrHMYecKoe NPOU3BOACTBO IEPBUYHBIX METa0OJMTOB Ha INpUMepe
aMUHOKHCIIOT.

Pa3znen 8.buorexHosnornyeckoe Npou3BOACTBO BTOPUYHBIX META0OIUTOB.

IIpou3BosacTBa, OCHOBAHHBIE HA MOJIYYEHHMM BTOPHUYHBIX MHKPOOHBIX METaOOJHUTOB.
[TpuHIMIBI NOJTYyYEeHUS! BTOPUUHBIX MeTa00aUTOB. Perynsnus nponecca 6MOCMHTE3a BTOPUYHBIX
MeTa0oIuTOB. BHOTEXHOJIOrHMUeCKoe NPOU3BOACTBO BTOPUYHBIX METa0OJMTOB Ha IpuMepe
aHTHOUOTHKOB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU, IPUMEHsIeMble TPH 0CBOEHUH TUCIUTINHBI.

[Tpu peanuzaruu yueOHOM TUCIUTUIMHBI UCTIONB3YIOTCS Cleayromue GopMbl 00yUeHHUS:

1) mpaouyuonnwle: nexkuuu, nadbopatopHblie 3aHATHs. JIaOOpaTOpPHbIEC 3aHATHS BKIFOYAIOT
pa300p KOHKPETHBIX OMOTEXHOJIOTHYECKHX 3a]1au.

2) coepemeHHble UHMEPAKMUSHbIe MEeXHOIO2UU: CO3JaHhe TPOOJECMHBIX CHTYAIlHA,
WHTEPAKTUBHBIC JICKIIHH, JTUCKYCCUU.

HHTepakTHBHBIE METOIBI 00OYUEHHUSI, KOTOPBIE BKIIOUAIOT B CBOIO CTPYKTYPY pazpaboTKy
BApUAHTOB TECTHPOBAHUS 3HAHWN CTYACHTOB MO JaHHOW IUCIUIUIMHE W MPOBEICHHE UX BO
BpeMsl 3aHATHI M B CHENHAIbHO OTBEJCHHOE sl 3TOTO BpeMs. Ha lekuusx Hcmonb3yroTcs
pasznuuHble (GOPMBI BH3yalHM3alldd HATJISIHOTO MaTepuana (MyIbTUMEIUHHBIE TpPE3eHTAINN
MSPowerPoint, TaGauIbI, KOJUICKIIUH).



[lpu peanu3anmu JEKIUOHHBIX  3aHATHHA  WCHOJB3YIOTCA — pas3iIHuHble  (POPMBI
BU3YaJM3al[MM HATJSAHOTO Marepuana (MyJIbTHUMEIUIHbIE MPE3eHTAlMH, TaOIWIbl). 3aHATUS
JIEKIIMOHHOTO THIIA 110 JaHHOW TUCHMILIMHE COCTaBIAIOT 50% ayauTOpHBIX 3aHATHIA. Y IeTbHbIH
BEC MHTEPAKTUBHBIX (hOpM 00ydeHHs coCTaBseT 0KoyIo 70% ayauTOPHBIX 3aHATHH.

B pamkax nabopaTOpHBIX 3aHATUH NPEAYCMOTPEHA NpAKmMu4eckas nod2omosKkd, KoTopas
npoBoautcst Ha Oaze MBOPM PAH, Brmouaer pa30op KOHKPETHBIX OHOTEXHOJOTHYECKUX
3aJla4, OCBOCHHE COBPEMEHHBIX METOJIOB HCCIIEAOBaHUN, IPUMEHSEMbIX B OuMOTexHOjoruu. B
pamMKax Kypca IpOBOJAATCA BCTPEYM C  MNPEJICTABUTENISAMHM  KPYIMHEHIIMX  Hay4dHO-
HCCIIeIOBATENIbCKUX HMHCTUTYTOB T. CaparoBa, paboratonux B oOmactu ouotexuosioruu (POC
HUITYNU  «Mukpob», VYPAH Hactutyr Ouoxumuu, (QHU3HONOTHM  pPACTEHUH U
MHUKpPOOPIraHW3MOB), MPEACTAaBUTEISIMU KOMMEPUYECKUX OpraHU3aluil, padoTarolmKX B CMEXKHBIX
obnactsx (3AO «buoamuay, 3A0 «Huta-dapmy).

OcBoeHne Kypca OCHOBAHO Ha CHCTEME TEKYIIEro M WTOTOBOTO KOHTPOJISI 3HAHUM.
Texyiuit KOHTPOJIb 3HAHUN HEOOXOIMMO BECTH MPU OOCYKJICHUH MOJIyYEHHBIX PE3YJIbTAaTOB Ha
3aHATUSX, TPOBEACHUM OTYETa, BKIIIOYAIOUIETO OLEHKY YPOBHS BBINOJHEHUS 3aJaHUii,
MPaBUJIBHOCTH U MOJIHOTY OJATOTOBKU JOMAIITHETO 3a/1aHusl.

CamocrosTensHas paboTa HEOOXOoJMMa B TMPOIIECCe HM3YUEeHMs] Kypca, OHa JIOJDKHA
MPOBOAUTCS MO TpaduKy MOJ PYKOBOJACTBOM mpenogaBarens. CamocrosiTenbHas padoTta
CTYACHTOB NP M3YYEHUU NUCHUIUIMHBI «bHOTeXHOMOrHs» BKIIIOYAeT: MpopabOTKy KOHCIEKTa
JIEKUMH; TOJArOTOBKY K MpPaKTHUECKUM paldoTaMm; HamucaHue pedepara Mo MpeioKEHHBIM
TeMaM; U3y4eHHE MaTepUaJIOB, BBIJEIEHHBIX Ui CAMOCTOSITEIFHONW MPOpPaOdOTKU; BBHIOJIHEHUE
JIOMAIlTHEro 3aJaHusl; MpopabOTKy JEKIHMOHHBIX MarepHajoB Mo ydyeOHuKaM. B mporecce
CaMOTIOATrOTOBKH CIIEAYeT OPUEHTUPOBATHCS Ha COJEpKaHUE pa3JIeNioB Kypca.

Kypc 3aBepiiaercs zauemom.

Oco0eHHOCTH OpraHu3anum 00pa3oBaTeJIbLHOI0 Mpolecca

AJIS1 JIMI[ € OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS1 M HHBAJIMIHOCTBIO
— HCIOJIb30BaHNE UHAUBUIYaJIbHBIX TpaduKOB 00yUEHUS U CIauM SK3aMEHAIIMOHHBIX CECCHIA;
— OpraHu3anys KOJUIEKTUBHBIX 3aHATUN B CTYACHUECKUX I'PYMMax ¢ LEIbI0 OKa3aHUs MOMOIIH B
MOJIy4eHUU MHGOPMAIIMU UHBAIMAM U JIUIAM ¢ OTPAaHHYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbS;
— MPOBEACHUE HHAWBUIYATbHBIX KOPPEKIMOHHBIX KOHCYJIbTAMM Ui MHBAIMUIOB W JIUI] C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 37J0POBbS;
— 78 UL C OrpaHMYEHUSIMH IO CIyXy M oOJierdeHus YCBOGHHsI Marepuana
MpelycCMaTpUBaeTCsl MAKCUMAJIbHO BO3MOYKHAS BU3YaJIU3allHsl JIEKIIMOHHOTO Kypca, B TOM YHCIIe
IIMPOKOE HCMOJb30BAaHHE WJUIIOCTPATUBHOIO  MarTepuala, MYJIbTUMEIUHHON  TEeXHHKH,
nyOIrpoBaHUE OCHOBHBIX MOHATHI U MOJIOKEHUH Ha claiiiax;
— anus Ul ¢ OrpaHMYEHUSIMU 10 3PEHUI0 MPEeIyCMaTpUBAeTCs  MCIOJIb30BaHUE
KPYIMHOMACIITa0OHBIX HATJISAHBIX TOCOOHIA.

6. YudeOHO-MeTOaMYecKOe o0ecneyeHHEe CAMOCTOSITEIbHOH PadoOThI CTYJIEHTOB.
OueHouyHble cpeacTBa JAJs TeKYyILIero KOHTPOJISI YCIeBAeMOCTH, MPOMEKYTOUYHOM
aTTecTAllMU M0 UTOraM OCBOEHUSI T CIHUIJIMHBI.

Peanu3zarnuss mgaHHOW y4ueOHOW IUCHUIUIMHBI TpPEIyCMaTpPUBAET cleaykone (Gpopmbl
OpraHu3aIK CaMOCTOATEIBHON PabOTHI CTYAEHTOB:

1) BHeayauTOpHas caMOCTOsATeNbHAsE paboTa (MOArOTOBKAa K CEMHHAPCKUM 3aHSATHSM U
TECTHPOBAHUIO, pedeparoB, COCTaBICHHE CJIOBAapeil HCHOJIB3YeMbIX TEPMHHOB, CIHCKA
MEepPCOHANMI ¢ yKazaHueM Hauboyiee BaXHBIX OTKPHITHH HA3BaHHBIX YYEHBIX, COCTABIICHUE
TAOIUI] U CXeM OMOJIOTMYECKUX MPOIIECCOB);

2) ayadTopHas — caMmocTosiTeNbHas  paboTa, KOTOpas  OCYIIECTBISETCS MO
HEMOCPEJCTBEHHBIM PYKOBOJICTBOM IMPEMOIaBATENS;

3) TBopueckas pabora.



Henp camocTosITENbHON pabOTHl CTYAGHTOB — HAy4YUTh CTYICHTa OCMBICIEHHO U
CaMOCTOSATENIbHO paboTaTh CHavyala ¢ y4eOHBIM MaTepHuajoM, 3aTeM C HaydHOU HHpopMaiuei,
3aJI0KUTh OCHOBBI CAMOOPraHU3allMM M CaMOBOCIHTAHHUS C TeM, YTOOBI MPHUBUTH YMEHHE B
JaTbHEHIIeM HEMPEPBIBHO MOBHIIIATH CBOIO KBATM(DUKAIHUIO.

BueaynauropHast camocrosiTesibHas padoTa CTYyJEHTOB IO AMCLUIUIMHE 3aKJIIOYaeTCsl B
CIIETYIOILIEM:

1) moaroToBKa K 3aHATHIM, U3yUCHUE JIUTEPATYPHI (CIIMCOK PEKOMEHIYEMOM JTUTepaTyphl
MIPUBEJICH B pasjiene 8 qaHHOM pabouel MporpaMmel);

2) MOJArOTOBKA K TEKYILEH aTTeCTalluu

3) MOArOTOBKA K IPOMEKYTOYHOM aTTeCTalluu

4) moarotroBKa u HanucaHue pedeparoB (CTYIEHTY MPEIOCTABISAETCS MPABO CBOOOIHOTO
BbIOOpA TEMBI);

5) MOATOTOBKA YCTHBIX OTBETOB.

TBopueckasi camocTosiTeNbHAasE paboTa — BHIMOJHEHHE WHAWBUAYAIbHBIX 3aaHUMH,
HaIpPaBJICHHBIX HA Pa3BHTHE y CTYIEHTOB CaMOCTOSITEIPHOCTH W MHUIMATUBBEL. OHA BKIIFOYAET
WHIMBHyaIbHBIE 3aHATHA 10 TeMe «HaydHo-uccnenoBarenbckas paboTa CTyIEHTa ¢ MO3UIHNA
COBPEMEHHOM OMOTEXHOJIOTUNY.

AynuTopHass caMocTosITelbHass paboTa pearm3yercsi NMpH TPOBEICHHH IMPAKTHUECKUX
3aHATUN U BO BPEMS UTECHHMS JICKIUH.

Texymmii KOHTPOJIb MPOBOIUTCS B XOJI€ TIPOBEPKU M OIICHKH BBITOJHEHHS 3aJaHUN TSI
CaMOCTOSITENIbHOM pabOTHI.

[IpomexyrouHas arrectarus (3a4eT) MPOBOIUTCS B (popMe YCTHOTO OMpOca CTYAECHTOB
o Ouseram.

CamoctosaTenbHass paboTa CTYAEHTOB TMOJKpEIUIeHa y4eOHO-METOJIUYECKHUM H
MH(POPMAITMOHHBIM 00ECTICUCHUEM, BKIIFOYAIOIIUM YYeOHHUKH, YIeOHO-METOIUIYECKUE MTOCOOMS,
KOHCIIEKTHI JIeKIIUii, THTEpHET-pECypCHI.

Jnst i ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS  (CJIA0OCIHBIIIAIAX M JIP.)
TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH U TPOMEXKYTOYHAs aTTeCTallls MOXKET MPOBOJIUTHCS B
MUCbMEHHOU popme.

Bonpochl 1J1s1 NpoBeeHUs TeKYLIero KOHTPOJIst

Pa3ngen 1. buoTtexHonorus kak HaydHas AUCUUIUIMHA, LENU U 33aJa4d OUOTEXHOJIOTHUH,

00BEKTHI U METO/1bl OMOTEXHOJIOTUH.

1. HUcropus pa3Butus 6MOTEXHOJIOTHH. POJIb OTEUECTBEHHBIX YUEHBIX.

2. buortexHomnorus Kak HayyHas aucuuiinHa. Llemu u 3a1aun OMOTEXHOJIOTHH.

3. Ilpupona u mHOrooOpa3ue GUOTEXHOJIOTUYECKUX TTpolieccoB. buorexnosnorus Ha ciayxoe
HApOJHOTO XO35HCTBA, 3IPAaBOOXPAHEHUS, HAYKH.

4. BHoOOBEKTHI PACTUTEIBHOIO MPOUCX0XKACHNUS. OCHOBHBIE TPYIIIBI LIETIEBBIX IPOAYKTOB,
MOJIy4aeMBbIX B (PUTOOMOTEXHOJIOTUYECKUX MpoLieccax.

5. Mukpoopranu3mbl Kak 00bEKThl OMOTEXHOJIOTHH.

6. TpaauuMOHHBIE METOJIBI CENEKINH, UCIIOJIb3YEMbIE JUIS MOJIy4deHUs: 00Jiee MPOTYKTUBHBIX
061000BEKTOB U OMOOOBEKTOB C HOBBIMU CBOICTBAMH.

7. VnaynupoBaHHBIM MyTareHe3 B cesieKuuu. OU3nuecKue U XMMUYeCKUe MyTareHsl,
MEXaHU3M HX JACUCTBUS.

Pa3znen 2. Opranuzaiust OMOTEXHOJIOTHYECKOT0 MPOU3BOICTBA
1. 3nayeHue acenTHKU B OMOTEXHOJIOTHUYECKUX TPON3BOACTBaX. boprba ¢ Mukpobamu-
KOHTaMHUHAHTaMH MIPH pean3alii OMOTEXHOJIOTUUECKUX MPOU3BOICTB.

2. TlpuHIUIBI OpraHU3allii MaTePUABHBIX TOTOKOB: MEPUOINYECKUN, TTOTYIEPHOAUYECKUH,
OTbEMHO-I0JINBHOM, HETPEPHIBHBIM.

3. XapakTepuCTHKa CHUCTEM, BXOJIIUNX B COCTaB OMOpEaKTopa: CUCTEMA IepeMelINBaHus U
a’paluu, TernjaooOMeHa, MEeHOTaIlIeHus.

4. TIunoTHbIe, IPOMBIIUICHHBIE OMOPEAKTOPHI UX XapaKTepUCTUKA, HA3HAYCHHE, 3a]a4H.
[Tpo6aembl MacITaOUPOBaHHUS.
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MeTop!l U3BJICUEHUS BHYTPUKIIETOYHBIX I[EJIEBBIX MPOJIYKTOB.
Brigenenue 11eneBoro npoayKTa U3 KyJlbTypaaibHOU XKUIKOCTH.
Moudukanus u cTabHIn3aIus NPoayKTa OMOTEXHOIOTUYECKOTO TIPOU3BO/ICTBA.
Pa3nes 3. OCHOBBI MHKEHEPHOM YH3UMOJIOTUU

1. OcHoBHblE 1enM M 3a7ayd  MHXKEHEpHOM  sH3umojoruu.  [Ipeumymectsa
MMMOOMIIN30BaHHBIX ()EPMEHTOB Tepe/l HATUBHBIMH.
2. Hocwurenn mist uMMoOmIM3auy OMO0OBEKTOB OPraHUYECKONH U HEOPraHWYECKON MTPHPO/IBI.
TpeboBanwusi, mpeabIBIsiEMbIe K HOCUTEIISIM.
3. Mertonas! puznveckoit uMmMoOMmIM3au GpepMeHToB. XapaKTeprCcTUKa U Kilaccuukarus.
4. HMvvoOmnm3anus OHOOOBEKTOB MyTéM ancopOIMH Ha HEPACTBOPUMBIX HOCHUTEISX.
[IpeumymiectBa M HeNOCTaTKU aacopOLUMOHHON uMMoOmnm3anuu. CrocoObl aacopOLUOHHON
MMMOOMITN3ALIMHU: CTATUYECKUH, C IEPEMEIINBAHUEM, METO/] SJIEKTPOOCAKICHHUS.
5. NmMmoOunmzanusi OuMOOOBEKTOB TMyTEM BKIIOUEHUS B CTPyKTypy rens. CrnocoObl
MMMOOUIIN3ALINY, IPEUMYIIIECTBA U HEJJOCTaTKU METO/1a.
6. MmmoOwmm3aruss OHOOOBEKTOB €  HCIIOJIB30BAHMEM  IOJYIPOHUIIAEMBIX  MEMOpaH.
Monndukanun MeToja: MHUKpPOKAICYyJUpOBAaHUE, JIBOMHOE 3MYJIbIMPOBAHUE, BKIIOUYEHUE B
BOJIOKHA, BKJIFOUEHHE B JIMIIOCOMBI.
7. NUmvoOunm3anusi OHOOOBEKTOB C  HCIOJB30BAHMEM CHCTEM  JBYX(a3HOTO  THTA!
MUKPOAMYIBCHH U IBYX(a3HBIX BOJHBIX CHCTEM.
8. Xwumudeckne MeETOABl HMMOOWIM3anuK OHOOOBeKTOB. (OCHOBHBIE IPEUMYIIECTBA
XAMHUYECKUX METOJOB. [IpHYMHBI OTPaHWYEHHOTO MPHUMEHEHUS XUMHUYECKHX METOJIOB
MMMOOHWITH3AIINH.
9. IpumeHneHne MMMOOMIM30BAaHHBIX (DEPMEHTOB M KJIETOK B MHUIIEBOM M (papManeBTHIeCKO
MPOMBIIIJIEHHOCTH.

Pa3nen 4. OcHOBBI PUTOOHMOTEXHOIOTHH.
1. Twumnsl KynbTyp, METOABI M YCIOBUS KyJIbTUBUPOBAHUS KJIETOK U TKaHEH pacTeHH.
2. T'myObuHHOE KyNIbTHBHPOBAHHUE KJIETOK BBICIINX pacTeHui. [loryyeHne cycieH3uu KieTok.
OcHOBHbBIE IPUHLIUIIBI U anifapaTypa Ajs KyJIbTUBUPOBAHUS KIETOK BBICIIUX PACTEHUU.
3. TloBepxHOCTHOE KyJbTUBUPOBAHUE KICTOK U TKAHEH PACTCHHIA.
4. TlpobGnemsl perynsinun Mopdoreresa u auddepeHImaniy B KylIbType KIETOK U TKaHeh
pacTeHui.
5. Meroabl KyIbTUBUPOBAHUS OAMHOYHBIX PACTUTEIHHBIX KIETOK.
6. Kammycorenes. JleauddepennupoBka - Kak OCHOBa KaJlTycOTeHe3a. XapaKkTepucTukKa
KaJUTYCHBIX KJIETOK.
7. BnusHHe BHEIIHUX U BHYTPEHHHUX (PaKTOPOB Ha MPOIECC MUKPOKIOHATHHOTO PA3MHOKEHUSI.
8. Tlomydyenue Ge3BUPYCHBIX PACTEHUI C IOMOIIBIO KYJIbTYPhI allUKAIBHBIX MEPUCTEM TOOeTa.
9. WM3onupoBaHHBIE MPOTOILIACTHI PACTECHHUN — OOBEKT ¥ MOJAETH AJsl (PU3HOIOTHUECKUX
uccnenoanuil. [lonyuenue u KyabTUBUPOBAHUE.
10. Comaruueckas THOpUAN3ALKS PACTUTEIBHBIX KJIETOK. BO3MOXKHOCTH U HCIIOJIb30BaHKE
METO0/1a COMAaTUYECKON THOPUAN3AIUH.
11. OmI0A0TBOPEHKE PACTEHHIA IN Vitro.
12. Coznanue ramionioB pacTeHuil. AHAPOreHe3, THHOTEHE3.
13. Mcnonp30BaHne TPaHCTCHHBIX PACTEHUH B MUIEBOH, (papMalieBTHUECKOi
ITPOMBIIIJIEHHOCTH, CEJILCKOM XO351CTBE.

Paznen 5. OcHOBbI MHMKpOOHOHW OHMOTeXHONOrMH. IIpOMBINUIEHHBIE IITAMMBbI
MUKPOOPraHU3MOB.
1. KoHcTpynpoBaHH€e MPOMBIIIIEHHBIX IITAMMOB MUKPOOPTaHU3MOB.
2. TpeboBanus, mpeabsBIsieMble K TPOMBIIIJICHHBIM IITAMMaM.
3. CoBpeMeHHbIE METO/IbI CEIEKIIMN MUKPOOPTraHU3MOB. [ 'eHeTHuyeckoe KOHCTPYHpPOBaHKe
invivo.
4. MyrareHes U MeTo/ibl OJIy4YeHHUs MyTaHTHBIX IITAMMOB.
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5. Hcnonp3oBaHUE TPAaHCIIOHUPYEMBIX 3JIEMEHTOB JUI CO3JJaHUE IPOMBIIIICHHBIX IITAMMOB
MHUKPOOPTaHU3MOB.
6. T'eHeTmyeckoe KOHCTpyHpOBaHUE INVItro.
7. Co3gaHue reHETUYECKU HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYP.
Pa3gen 6 . buotexHonoruueckoe Mpou3BOACTBO MUKPOOHOTO Oelika.
1. TlepcnexTuBa U 3KOHOMUYECKAs! 11€7I€CO00PA3HOCTh UCTIOIb30BAHHUSI MUKPOOPIaHU3MOB B
TEXHOJIOTUH MPOU3BOCTBA NHUIIEBOTO M KOPMOBOTO OerKa.
2. BbuortexHoloruveckas cxema Mmpou3BOICTBA MUKPOOHOTO OeKa.
3. HUcnonw3oBanue 6akrepuii, rpuOOB, BOJOPOCIEH ISl IPOU3BO/ICTBA MUILIEBOTO U KOPMOBOTO
Oenka.
4. TpeOoBaHus, MPeABSIBISIEMbIE K IITAMMaM — IPOTyLIEHTaM MUKPOOHOTO OeKa.
Pa3nen 7 .buotexHosornyeckoe Mpou3BOACTBO MEPBUUYHBIX METAOOIUTOB.
[IpousBoicTBa, OCHOBaHHbBIE HA MMOJYY€HUN MUKPOOHBIX META00IUTOB
[TpuHIIMTIBI TIOTYYEHUSI IEPBUYHBIX META00JINTOB.
Perymnsius nponecca OMocuHTE3a NEPBUYHBIX META00IHUTOB.
Cxema OMOTEXHOJIOTUYECKOTO MPOU3BO/ICTBA IEPBUYHBIX META0O0INUTOB.
buoTtexHonornueckoe Npou3BOACTBO aMUHOKHCIIOT.
buoTtexHonornueckoe Npon3BOACTBO HYKIEOTH/IOB.
buoTtexHonornueckoe Npou3BOACTBO YIIIEBOJIOB.
buoTtexHonornueckoe Nponu3BOACTBO OPraHUUECKUX KHCIIOT.
Pa3nen 8.buorexHonornyeckoe Mpou3BOJICTBO BTOPHUUHBIX META0OIHUTOB.
[TpuHIIMTIBI TIOTYYEHUS] BTOPUYHBIX METaOOIUTOB.
Perymnsuus nponecca OMOCHHTE3a BTOPUUHBIX META0OJIUTOB.
CxeMa OMOTEXHOJOIMUYECKOTO IPOU3BOJICTBA BTOPUUHBIX META0OIUTOB.
buoTexnonornueckoe Npou3BOJICTBO AHTUOMOTHKOB.
buoTexHonornyeckoe NpoU3BOJACTBO MUIMEHTOB.
buoTexnonornueckoe Npou3BOJICTBO TOKCHHOB.
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Tembl pedepatoB

1. XemocraTHbIi, TypOMAOCTATHBIN U T HEepeHIIMPOBAHHbII PEKUMBI HETIPEPHIBHOTO
KYJIbTUBUPOBAHMSL.

2. OyHJaMeHTalIbHbIe IPUHIUIBI HEIIPEPIBHBIX OMOTEXHOJOTHYECKUX IIPOLIECCOB.
JIuMuTaAIMS CKOPOCTU PA3MHOKEHHSI OMOOOBEKTOB B TEXHOICHHOM CUCTEME KOMIIOHEHTaMU
MUTATEIBLHOM cpebl. YpaBHEHHE MOHO.

3. TpebGoBaHus K GepMEHTALMOHHOMY IIPOLIECCY B 3aBUCUMOCTH OT (PU3UOJIOTHUYECKOTO
3HA4YeHHUs LEJIEBBIX MPOJYKTOB JUIs MPOIYLIEHTA (TI€pBUYHbIE META0O0IUThI, BTOPUUHBIE
MeTa00JIUThI, BHICOKOMOJIEKYJIIPHBIE BEILIECTBa, OMoMacca Kak 1eJIeBOH MPOIYKT).

4. TpeOGoBaHus K (hepMEHTALMOHHOMY MPOLIECCY IIPU UCIOJIb30BAaHUN PEKOMOMHATHBIX
LITaMMOB, 00Pa3yIOIIKX YyKEPOAHbIE U1 OM00OBEKTA 1IeJIeBbIE€ IPOTYKTHI.

5. Hanpanenus nosbleHus 3p(HEeKTUBHOCTH (epMEHTALMH B TPOMBIIIIICHHOM
OMOTEXHOJOIMYECKOM IIPOU3BO/JICTBE.

6. MaccooOMeH B OMOTEXHOJOTMUECKUX Mpolieccax: posib KUCIOPOAa U €ro pajuKaios,
KpUTHYECKasi KOHLEHTpalus, GopMylia CKOPOCTU MepeHOca KUCIOpOIa.

7. TemiooOMeH: onpeieneHue, NCTOYHHUKU Teryla B OMOTEXHOJIOTMUECKUX Ipolieccax,
ypaBHEHHE TeMJI000MeHa, OTBOJ TeIla B OMOpeaKkTopax.

8. BnusHue nmmoOHIM3auKM Ha PEPMEHTATUBHYIO aKTUBHOCTh: MUKPOOKPYKEHUE
(«xpdexTuBHOE pacnpeaenaeHuey, MM y3snoHHbIE OTpaHUYEHHUS), BIMSHUE Ha MOJIEKYTY
¢bepmenTa, uzmenenue pH 3aBucumoctu pepmenTa, 3PpPEeKTUBHbIE KHHETHUYECKUE
napaMeTpsl.

9. Mukpoxkancynupoanue. CrocoObl NOTy4eHUS] MUKPOKAICYI (IMCIIeprupoOBaHue,
Mex(a3Has MOJTUKOHICHCALIUA).



10. Crnoco6sbI mosrydeHus IurnocoM. Brimouenne hepMeHTOB B JIUIIOCOMEBI (B 000JI0UKY U
MOJIOCTb).

11. OcHOBHBIE IPUHIMITBI KOHCTPYUPOBAHUS IPENapaToB KOBAJIEHTHO MMMOOMITM30BaHHBIX
(epMeHTOB («IIPUIIMBKAY, «CIIUBKa» U «BITUBKa» KOHBIOTATOB, PETUKYIISAINA (DepMEHTa).

12.KosanenTtHoe cBsi3bIBaHKE (EPMEHTA C AKTHBMPOBAHHBIMY T10JIUMepaMu. CBS3bIBAIONINE
MOJIEKYJIBI (TPUXJIOPTPHUA3UH, TIIYyTAPOBBIN albAeTU, OpoMUCTHIN MaH). ConoMMepu3anus
C TIOMOIIHIO0 MHOTO(YHKITHOHATBHBIX PEareHTOB.

13. KynpTypa KaJuTyCHBIX KJIETOK B TIOJYYEHHH BEIIECTB BTOPUYHOTO CHHTE3A.

14. AnnporeHes U NojlyueHUe TaIljIouJ0B B KYJIbTYpPE MbUIBHUKOB.

15. MeTabonu3Mm yriieBoJIOB K KyJIbType TKaHEW pacTEeHUH.

16. Perynsimust BTOpHYHOTO MeTa0oOIM3Ma B KyJIbTypax KIETOK M TKaHel pactenuil. Kpurennoe
XpaHEHHUE KYJIbTYp KIETOK PACTCHUM.

17. IlpoGnemsl peryasiuuun Mopdorenesa u AupdepeHuuaniu B KyJabType KIETOK U TKaHel
pacTeHui.

18. [IpumMeHeHne METOI0B TEHHOW HHXKEHEPHUH [UTS YIyqIICHHS aMUHOKHUCIOTHOTO COCTaBa
3amacHbIX OJIKOB PACTEHHM, MOBBIICHUS YPHEKTUBHOCTH Mpoliecca (GOTOCHHTE3A.

19. [IpumeHeHne METOI0B TEHHON MH)KEHEPHH TS YITyYIIESHHs] YCBOCHHUS a30Ta PACTUTEIbHBIMA
OpraHu3MamH.

20. [IpumeHeHre METO0B TEHHOW WH)KEHEPUH JUTSI PEIIeHHs TPOoOJIeM YCTOMYUBOCTH PaCTCHUIN
K (puromaToreHam, repOUIIIaM, HACEKOMBIM.

21. [IpumeHeHre METOI0B TEHHOW WH)KEHEPUH JUTSI PEIIeHHs TPOoOJIeM YCTOMYUBOCTH paCTCHUN
K a0MOTHYECKUM CTpECcCcaM.

22. BHOTEXHOJIOTHYECKOE TTPOU3BOJICTBO TIMKAHOB U TIMKOKOHBIOTATOB.

23. BuoTexHONOTN4YeCcKoe MoJIy4eHHE S3HTOMOIATOT€HHBIX MPErnapaTos.

24. MukpoOHas TpaHchopMaIusi OPraHMIeCKUX COSAMHEHUH.

25. BHOTEeXHOJIOTHYECKOE MPOU3BOJICTBO OAKTEPUATILHBIX YI0OpEHUH.

26. BHOTEeXHOJIOTHYECKOE MPOU3BOJICTBO, OCHOBAHHOE HA CITUPTOBOM OPOYKEHUH.

27. BHOTEXHOJIOTHYECKOE IMPOU3BOJICTBO, OCHOBAHHOE Ha MOJIOYHOKHCIIOM OpOKEHUH.

28. buotexHoIoru4ecKre Npou3BOACTBA, OCHOBaHHbIE HA MPOIMMOHOBOKHUCIIOM U
MacCJISTHOKHCIIOM OpOXKEHHH.

29. BuoTexXHOIOrn4ecKoe MPOU3BOICTBO, OCHOBAHHOE HA YKCYCHOKHUCIIOM OpO>KEHHUU.

30. buorexHonoruyeckoe MpoOM3BOJCTBO, OCHOBAHHOE Ha alleTOHOOYTUIIOBOM OpOKEHUU.

31. BuoTexHOIOTH4YeCcKOe MPOU3BOJICTBO CTEPOUIOB.

32. BUOTEeXHOJIOTHYECKOE MTPOU3BOJICTBO BUTAMUHOB.

33. broTexHOJIOrHYeCcKOe MPOU3BOJICTBO (hEPMEHTOB.

34. BuOTEeXHOIOTUYECKOE MTPOU3BOICTBO MPOOUOTUUECKUX MTPETapaToB.

35. Ilony4yeHre UMMYHOJIOTUYECKUX MTPENapaToB (BaKIIMHbI, CHIBOPOTKH).

36. Mcnonp30BaHNE BEKTOPHBIX MOJIEKY B OMOTEXHOJIOTHH.

37. Konbroranus y 6akTepuil U ee UCIOIb30BAHUE I TEHETUYECKOTO KOHCTPYUPOBAHMUS
MUKPOOPTraHU3MOB.

38. Tpancaykius y 6akTepHii U ee UCIOJIb30BaHUE JIJIsl TEHETUYECKOTO KOHCTPYHPOBAHUS
MHUKPOOPIaHHU3MOB.

39. buonoruyeckre OCHOBBI T€HOTEPAIINH.

40. Mcnosib30BaHie MOJIEKYISIPHBIX MEXaHU3MOB BHYTPUKIIETOYHOM PEryssiiy B
OMOTEXHOJIOIMYECKOM IIPOU3BO/JICTBE.

41. DKOJIOTUYECKUE ACTIEKThl OMOTEXHOJIOTMYECKOI0 IPOU3BO/ICTBA.

KonTtpoabnas padora

1. AyKCUHBI - TEPMUH, TIOJ] KOTOPBIM 00BEIUHSIOTCA CIIEU(UIECKIE CTUMYISTOPHI pOCTa
a) [ ] pacTUTeNbHBIX TKaHEH
b) [ ] akTHHOMUIIETOB



¢) [ ] XUBOTHBIX TKaHEH

d) [ ]pyOaxTepuii

e) [ ]aykapuor

2. 15 Ae3UHTETpaluy KIETOK JIPOXIKEH U TNIECHEBBIX TPUOOB HE UCTIOIb3YIOT

a) [ | KOMIUIEKCHBIN APOXKKEIUTUUECKUI NTpenapaTomM

b) [ ] cMech neKTUHA3BI U LIEILTIOIA3bI

¢) [ ]xurunaza

d) [ ]3umonmazoii yauTKu

3. UmmoOunm3anusi vHAUBUYAIbHBIX ()EPMEHTOB OTPaHUYNBACTCS

a) [ ] BeIcOKO# TaOMILHOCTBIO (hepMeHTa

b) [ ] Hamuuuem y pepmenTa kodepmenTa

¢) [ ] HanuuueMm y ¢pepMeHTa cyObeIUHUIL

d) [ ] npuHamiexHOCTBIO (pepMeHTa K THpoIIa3aM

e) [ | mpuHaIe)KHOCThIO PepMEHTA K JIMra3am

4. OnTUMabHbIE YCIOBHS KyJIbTHBUPOBAHMS M30JIMPOBAHHBIX TKAHEH M KIIETOK PACTEHHIA:
a) [ ] remmeparypa 10 — 15 °C, oTHOCHTeIbHAS BJIAXHOCTH Bo3ayxa 30 — 40 %;

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

B) [ ] remmeparypa 30 — 40 °C, oTHOCUTETBHAsI BIaXXHOCTH Bo3ayxa 80 — 90 %.

5. UmmoOumm3aIust enbIX KIETOK-TIPOTyIIEHTOB JIGKAPCTBEHHBIX BEIIECTB HEPAIIMOHATbHA B
ciydae

a) [ ] BbICOKOM JTaOMIIBLHOCTH 1I€JIEBOTO MPOAYKTa (JIEKapCTBEHHOI'O BELIECTBA)

b) [ ] ucnosib30BaHus 1EIEBOr0 MPOAYKTa TOJBKO B HMHBEKIIMOHHOM popme

¢) [ ] BHYTPUKIIETOYHOW JIOKATU3AINH IIEJIEBOTO TPOIYKTa

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

e) [ ] BeicoKO# ruapo)oOHOCTH 1IETIEBOTO MPOIYKTa

6. Jlns pemenust mpo6eMbl perenepaiuy kKo(hakTopoB B (hepMEHTATUBHBIX OMOTEXHO-
JIOTUYECKMX MHOTOCTAIMHHBIX MPOIECCax HE 11eJIeco00pa3Ho UCIOJIb30BaTh OJIUH U3
CIIETYIOIIUX METOJIOB:

a) [ ] xodakTop MOXKET OBITh MPUITUT K (PEPMEHTY HJIA €0 HOCUTEIIO Yepe3
MIPOCTPAHCTBEHHYIO HOXKKY

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

¢) [ ] Macca monekysbl KopakTopa MOXKET ObITh 3HAYUTEIHHO YBEJIMYEHA 33 CUET
MIPUCOEIMHEHHS K BOJOPACTBOPUMBIM MOJIMMEPaM

7. Crioco0 coxpaHeHUsl HyKHOM OMOTEXHOJIOTY MPOIYKTUBHOCTU KYJIbTYpP MUKPOOPTraHU3MOB
a) [ ] cyonmmmanmoHHOE BBICYIIIMBAHUE

b) [ Jxpuoxpanenue

¢) [ ] B chimydnx maTepuanax

d) [ ] mpu BbICOKHX TemrepaTypax

8. TexHonornyeckuit BO3AyX Uil OMOTEXHOIOTUYECKOTO MPOU3BOJICTBA CTEPUITUIYIOT
a) [ ] marpeBanuem

b) [ ] dbunsTpoBaHKEM

c) [ ] YP-o0myuenuem

d) [ ] pammarnueii B MajbIX 103aX

e) [ ] aHTHOMOTHYECKUMHU BElIECTBAMU

9. Beigenenue ¥ 04MCTKA MPOTYKTOB OMOCHHTE3a U OPTCUHTE3a UMEET MPUHIIUITNATbHBIS
OTIIMYMSI HA CTAIUAX MpoIecca

a) [ ]Bcex

b) [ ] xoHEYHBIX

c) [ ] mepBbIx

d) [ ] TompKO HAa MOATOTOBUTENBHBIX ATAMax

e) [ | mpUHIMMHATHHBIX pa3TUYUNA HET



10. Bopr0a ¢ paroBoit nH(ekiuei B exax pepMeHTaMu aHTUOMOTHYECKOM MTPOMBIIIIICHHOCTH
HaunboJiee parioHaIbHa ITyTeM

a) [ ] y’kecToueHHsI KOHTPOJIS 32 CTEPUIIM3AIMEN TEXHOJIOTHUYECKOTO BO31yXa

b) [ ] y’kecToueHUsT KOHTPOJIS 32 CTEPHIIN3AIIMEH MUTATETHHON CPEIIbI

¢)[ | momyueHus ¥ UCTIONB30BaHUS (PAroyCTONUMBBIX IITAMMOB OMO0OBEKTA

d) [ ] y’kecToUYeHHSI KOHTPOJIS 33 CTEPUIH3AIUCH 000PYI0BaAHHUS

e) [ | yxecToueHHsI KOHTPOJIS 32 PHIBTPAOHHBIMI YCTAHOBKAMH

11. Haubosee 3h(heKTHBHBINM XUMHUUECKHI METO]] pa3pyIIeHUs KIeTO4HbIX cTeHOK E. coli ¢
LEJIBIO BBIJICTICHUSI PEKOMOMHAHTHOTO TOPMOHA POCTA YeNIOBEKa:

a) [ ] oOpaboTka JIM30IUMOM SIMIHOTO OeKa

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

c) [ ] oOGpaboTka 3uMOIIMA301 YIUTKH

d) [ ] obpaboTka cMechiO IEKTUHA3BI U 1EJUTHOIAa3bI

12. ®u3n4eckuM METOAOM JIE3UHTETPALINH KIIETOK SIBIISIETCS:

1. mpuMeHeHue yiabTpa3ByKa; 2. IpuMeHeHne (epMeHTOB; 3. IpUMEHEHNE aHTUOMOTUKOB; 4.
IIPUMEHEHHE TOJIY0JIa; 5. OCMOTUYECKHUM 10K

a)[ ]1us

b) [ ] Tombko 5

c) [ ]=Bce, kpome 3

d) [ ] Bce mepeuncieHHbIe

13. XuMHU4YE€CKUM METOJOM JIE3UHTETPALIUH KIIETOK SBJISETCS:

a) [ ] mpuMeHeHne BUOpaTopoB

b) [ ] 3amopakuBaHHE-OTTaNBAHHE

¢) [ ] npumeHeHNE aHTHOMOTHUKOB

d) [ ] ocMoTHYeCKuii IOK

14.BemecTBo NEPEXOIUT U3 OJHOU KUAKOCTH B IPYTYIO MPHU

a) [ ] TBepmo-kuaAKOGhA3HON IKCTPAKIIHH;

b) [ ] xuako-xunkodazHoil IKCTPAKITUH;

¢) [ ]ancopbuumy;

d) [ ] cenaparum;

15.Pa3nenenue BemecTs, Ip1 KOTOPOM OnoMacca BCIIIbIBAET HAa IOBEPXHOCTH KYJIbTYpaJlbHOM
AKHUJIKOCTH:

a) [ ] dbunbTpamnms;

b) [ ] daoramms;

¢) [ ] cenmapamms;

16. Adpdunnas xpomarorpadus oCHOBaHa Ha pa3i€JI€HUN BEILECTB I10

a) [ ] sapsny

b) [ ] runpodobHOCTH

¢) [ ] pasmepy

d) [ ] cnocoOHOCTH CBSI3BIBATHCS PA3IMYHBIMU XMMHUYECKUMHU IPyIIaMH

17. Pa3nienenue BeuiecTB Mo 3apsily XapakTepHO IS

a) [ ] apdunnoii xpomartorpaduu;

b) [ ] 6ymaxHo#t XxpomaTorpaduu;

¢)[ lynbrpaunentpudyrupoBanus;

d) [ ] noHooOMeHHOIT XpomaTorpaduu

18. KynpTypanbHON KUAKOCTBIO HAa3bIBAETCS

a) [ ] cmoxkHast cMech, KOTOpast UCHOJb3YyeTcs s (hepMEHTAIMU, COCTOSAIIAs U3 KIETOK
MPOYLIEHTa, KOMIIOHEHTOB MUTATEIbHBIX CPEJIbI

b) [ ] cnoxkHast cMech, KoTopast 0Opa3yeTcs 1o OKOHYaHUM (DepMEHTAIINH, COCTOSIIAs U3 KIETOK
MPOYLIEHTA, paCTBOPa HEMOTPEOIEHHBIX MUTATEIbHBIX KOMIIOHEHTOB M HAKOTIMBIIMXCS B CpeJie
POAYKTOB OMOCHHTE3a



c) [ ] cinoxHas cMech, KOTOpasi COCTOMT U3 PaCTBOPA MUTATENbHBIX KOMIIOHEHTOB U
UCTOJB3YyeTCA VIS KyJIbTUBUPOBAHHS OMOO0OBEKTOB
19. YacTb CyCIEH3MOHHOM WIN KaJUIyCHOW KYJIBTYpbI, UCIIOJIb3yeMasi JJIs Iepeca Ky B (WM HA)
MUTATEIbHYIO CPELLy:
a) [ ] wramm;
b) [ ] munus;
¢) [ ] xmow;
d) [ JuHOKYITIOM WJIHM TpAaHCILIAHTAT
20. KynbTypa KJI€TOK, BOSHUKIIAs U3 IITaMMa ITyTeM CEJICKIIUH FIIH KIIOHUPOBAHUS, UMEIOIIast
MapKepHbIE IPU3HAKH:
a) [ ] mramwm;
b) [ ] munwus;
¢) [ ] xmow;
d) [ ]MHOKYTIOM MJIM TPAHCIUIAHTAT;
21. KynbTypa, BOSHHKIIAS MTOCIIE TIEPBOTO CYOKYTbTHBHPOBAHUS, COCTOSINAS M3 MHOTHX
KJICTOYHBIX JIMHAW, BO3HUKIITNX U3 KIETOK, MPUCYTCTBYIONMIUX B IIEPBUYHON KYJIBTYpE:
a) [ ] mramm;
b) [ ] nuawMS;
¢) [ ] xmos;
d) [ ]MHOKYITIOM MJIM TPAHCIUIAHTAT;
22. Ha3zHayeHue NMUTATENbHBIX CPE/I;
a) [ ] obOecnevyeHre KIETOK MUTATEIbHBIMU BEIIECTBAMU Il CHHTE3a HEOOXOAUMBIX MTPOIYKTOB
KHU3HEIEATSITLHOCTH;
b) [ ] moanep>kaHue oNTUMANIBbHBIX U POCTa KIETOK (GU3NKO-XUMUYECKUX YCIOBUI;
¢) [ ] oGecrieueHus KJIETOK MUTATEILHBIMH BEIIECTBA U JIJIsI CHHTE3a OMOMACCHI;
d) [ ] Bce BIIENEepevYnCICHHOE BEPHO.
23. Ilomy4yeHue JIUITOCOM MTOCPEICTBOM BIPHICKUBAHMS pacTBopa (HoCchOIUIHIIO0B B
OpraHMYECKOM PaCTBOPUTEJIE B BOAHYIO CPEY
a) [ ] Okctpy3us
b) [ ] MeTon cioHTaHHOM BE3UKYIISITUN
¢) [ ] Umxekuus
24. ®aza KyJIbTUBUPOBAHUS, XapaKTEPU3YIOIIAsCs MAaKCUMaJIbHbIM HAaKOIUICHHEM BTOPUYHBIX -
MeTaboJIUTOB:
a) [ ] mar-dasa;
b) [ ] axcnoHeHIMaNbHAs WK JIorapudmudeckas ¢asa;
c)[ ] dazazamemnenus pocra;
d) [ ] cranmonapnas ¢asa;
25. ®aza KyJabTUBUPOBAHUS, XapaKTEPU3YIOIIAsACI MAaKCUMATbHBIM HAaKOIUJICHHEM MEPBUYHBIX
MeTab0JIUTOB:
a) [ ] mar-dasa;
b) [ ] akcnoHeHIMaNbHAs WK JIorapudmudeckas ¢asza;
c)[ ] dazazamemnenus pocra;
d) [ ] craumonapuas dasa;
26. OTnuuuTenbHbIe MPU3HAKU IPIUGHOTO peakTopa:
a) [ ] MexaHmdeckoe nepeMeninBannue KyabTypalbHON )KUAKOCTH;
b) [ ] nepememnnBanue cpespl 6apOOTUPOBAHUEM;
¢) [ ] mupKymsuus cpesbl 3a CUeT MOTOKa BO3yXa;
Bonpoce! 11 NpoOMeKYTOYHOM aTTeCcTAlHU
1. bBuoTexHONOTHS Kak HaydHas AWCHUIUIMHA, IENM W 33aJa4d OMOTEXHOJIOTHU, OOBEKTHI H
METO/Ibl OMOTEXHOJIOTHH.
2. llpuponma m MHOrooOpasue OHOTEXHOJOTHYECKHX TMpoleccoB. KpaTkas xapakTepHCcTHKa
OTJENBHBIX pa3/e’oB OMOTEXHOJIOTUU: (PUTOOMOTEXHOJIOTHUH, 3000MOTEXHOJIOTUH; TEXHUYECKON



MUKPOOHOJIOTHH, OHOTreoTexXHONOTuU. TexHonorndeckas OWOZPHEPreTHKa,; OWOTEXHOJIOTUS U
MeAUIHA; OMOTEXHOJIOTUS U BeTepuHapusl; OMOTEXHOJIOTHS U MUIIIEBAst IPOMBIIIIICHHOCTb.

3.  KynbrusupoBanue Ononornueckix 00beKkToB. [10AroTOBKa OMOJOrHUECKIX 00BEKTOB: IO00D
00BEKTOB; CEIEKIIUS.

4. CyOctpatsl Uil KyIbTUBUPOBaHUS OWMOOOBEKTOB; NPHUHIMIIBI JEHCTBHS W KOHCTPYKLIUH
OMOpeaKTopoB; JTA0OpaTopHblE, MHJIOTHBIE H  TPOMBIIUICHHBIE OHOPEAKTOPBI,  MPOOIIEMBI
MacIITaOupOBaHMSL.

5. buoTexHonormueckue Mpouecchl W armaparbl MEPUOANYECKOr0 M HEIPEphIBHOIO JEHCTBUS;
CTICIMATIM3UPOBAHHBIE TUTTHI OMOTEXHOJIOTMIECKHX TTPOLIECCOB U AlIapaToB.

6. [lomyyeHne KOHEYHOTO MPOJYKTA: OTACICHHE OMOMACCHl OT KyJIbTYPaJbHOW KHUIKOCTH;
METO/1bl pa3pyLICHUs KJIETOK; OTAEJIECHUE U OUMCTKA; KOHLIEHTPUPOBAHUE; 00€3BOKUBAHUE; ITyTH
Mo dUKaIUY; CTabMIU3aIrs, 0€30MacCHOCTh MPOIYKTA.

7. OcHOBHBIE 3aJjaudl HMHXXEHEpHOH »H3uMoJoruu. MmmoOunuszanus (epMeHTOB U KIIETOK.
Hocurenu ans umMoOunu3anuu pepMeHTOB.

8. Meroap! (pU3HUECKON W XUMHYECKON HMMOOMIH3aUN (DEPMEHTOB.

9. CrabuinpHOCTP HMMMOOWIM30BAaHHBIX (epMeHTOB. lcmonb30BaHe WMMOOMIN30BAaHHBIX
(epMEHTOB U KJIETOK B Pa3IMUHbIX OTPACIIAX MPOMBIIIIEHHOCTH.

10. Hcnonw3oBaHWE METOJOB TEHHOW WHXXKEHEpUU B QurodnorexHonoruu. [IpumeHeHne
METO/IOB T'€HHOM WH)XEHEpPUH Ui YAy4YIIeHHs] aMUHOKHCIOTHOIO COCTaBa 3allacHbIX OEIKOB
pacTeHMii, TOBBbIMIEHUS APPEKTUBHOCTH Tmpolecca (GOTOCHMHTE3a, YCBOEHHUS  a30Ta
pacTUTENLHBIMU OPTraHU3MaMH.

11. TIpumeHeHHE METOJOB Fr€HHOW MHKEHEPUH JUIs pelieHus MpoOiIeM YCTOMYUBOCTH paCTeHHM
K (putomaToreHam, repOHIIIIaM, HACEKOMBIM, a0MOTHUYECKUM CTpeccam.

12. BereraTuBHOE pa3MHOKEHHE PACTCHH METOJIOM KYJIbTYphl TKaHed. MeToapl W YCIOBUS
KyJbTUBHPOBAHUS KJIETOK U TKAHEH PaCTEHU.

13. Tunsl KyabTyp pacTUTENbHBIX KJIETOK M TKaHed. KynbTUBHpOBaHME KaJLITyCHBIX KIIETOK.
HemuddepeHmpoBKa - Kak OCHOBA KaJUTyCOreHe3a. XapaKTepUCTUKA KaJUTyCHBIX KJIETOK.

14. KnoHanbHOEMHKPOPAa3MHOKEHHE M O370poBJeHHe pacTteHuil. [lomyuenue Oe3BUPYCHBIX
pacTeHuil ¢ MOMOILBIO KYJIbTYpPbI allUKaIbHBIX MEPUCTEM o0era.

15. Ilosmy4yeHue v KyIbTUBUPOBAHUE U30JIMPOBAHHBIX IPOTOILUIACTOB PACTUTEIBHBIX KIETOK.

16. Comartuueckass ruOpuau3alisl PACTUTENbHBIX KIETOK. BO3MOXXHOCTM M HCHOJIB30BAHUE
MeTO/la COMaTH4ECKON ruOpHIN3aIiH1.

17. Metoab!l KIETOYHON MH)KEHEPUHM PACTEHMM, UCIOJIb3yeMble B CEJEKIHH (OIUIOJOTBOPEHHUE
INVitro, KynbTUBUPOBAaHHME HE3PEJbIX THOPHIHBIX CEMSIIOYEK M 3apoJbIIICii, pereHepanus
pacTeHuil U3 TKaHel JIeTaJbHbIX 3apObIIIEH, CO3aHue ralIONI0B PACTEHUI).

18. CozpaHue TpaHCTEHHBIX PACTCHHM.

19. IIpomblluieHHbIE IITAMMbl MHUKPOOPIaHU3MOB U CHOCOOBI MX YCOBEPIIEHCTBOBAHUS.
[ToHsiTHE O KJIOHE KJIETOK U IITaMMe, TpeOOBaHUS K IPOU3BOICTBEHHBIM IITAMMaM.

20. IlonsaTe o MyTareHe3e M METOJlaX BbIIEIECHUS MYyTaHTOB. MHIylMpoBaHHBIN MyTareHe3 U
0TOOpP MPOYKTUBHBIX MYTaHTOB.

21. Crparerust CENeKUMOHHOW pabOThl C  MHMKpPOOPraHM3MaM{; METOJbl  CEeJIEKLUHU
MUKpOOpranu3MoB. CTyneH4arslii 0TOOp.

22. T'eHeTnueckoe KOHCTPyWpOBaHME Invivo  (IIepeHOC TEHeTHYeCKoW HHpopMauuu:
KOHBIOTAIMs, TPAHCAYKIMS, TpaHChOopMaIUs U TpaHCHEKIUs).

23. I'eHeTnyeckoe KOHCTPYMpPOBAaHUE IITAMMOB-TPOAYIEHTOB invitro. Mcrounuku JHK mns
KJIOHUPOBAHMSL.

24. bakrepuodaru u Ux UCMOJIb30BaHUE B OUOTEXHOJIOTUH.

25. XapakTepuCTHKa IUIa3MHJl, MOHATHE O TPYNNAaX HECOBMECTUMOCTH. KoHbIOraTUBHBIE U
HEKOHBIOTaTHBHBICTIIA3MH/IBL.

26. IloHsATHE O BEKTOPHBIX MOJIEKYJAX.

27. Muxkpo6uoioruyeckue mpou3BoJICTBA, OCHOBaHHbIE Ha MOJyYeHUH MUKPOOHOI OMOMAcCHI.
28. TexHoyornyeckas cxema MoJydeHus MUKpoOHOro Oelnka.



29. IlpousBoacTBa, OCHOBAaHHBIE Ha TMOJYYCHHMH MUKPOOHBIX MeTabonuToB. IlonstHe O
NEPBUYHBIX M BTOPUYHBIX MeTabosmTax. I[IpWHIMIBI TOSy4eHUS MEPBUYHBIX M BTOPUYHBIX
METabOIUTOB.
30. BHOTEXHOJIIOTUYECKOE MPOU3BOICTBO AMHUHOKHUCIIOT.
31. BHOTEeXHOJIOTHYECKOE MPOU3BOJICTBO (PEPMEHTOB.
32. Knaccudukamusi aHTHOMOTHYECKUX BEIIECTB, IMPOIYIUPYEMBIX MHUKPOOPraHH3MAMHU.
OcHOBHBIE IPOAYLIEHTH aHTUOUOTHKOB.
33. buoTexHONIOTHYECKHE CXEMBI IOTy4eHHsI aHTHONOTHUKOB.
34. TlomyyeHne TTUKAHOB U TITMKOKOHBIOTAHTOB MHUKPOOHOTO MTPOUCXOKACHUSI.
35. [lomyyeHne HTOMOIIATOTCHHBIX MPENapaToB, 0COOCHHOCTH OPTaHU3AIMH TPOU3BOJICTBA.
36. TexHosorusi MPOU3BOACTBA OAKTEPHATHHBIX Y0OPEHUIA.
37. Tomyuerre MUKPOOHBIX UMMYHOOHOJIOTHUECKUX MTPETIapaToB.
38. TpamumuoHHBIE MHUKPOOHOTEXHOIIOTHYECKHE Tiporiecchl. [lomydenne mpoayKToB OposKeHUs
MHUKPOOPTaHU3MOB.
39. Opranu3zamus Mpou3BOJICTB, OCHOBAHHBIX HA CIIUPTOBOM OpOKEHHH MUKPOOPTaHU3MOB.
40. Moso9HOKHCIIOe OPOKEHHE U TIPOU3BOJICTBO MOJIOYHOKHUCIBIX IPOTYKTOB.
41. BMOTEXHOJIOTUYECKHE  TMPOW3BOJACTBA, OCHOBAaHHBIE HA  INPOMHUOHOBOKHCIOM W
MacCJISTHOKHCIIOM OpOXKEHHH.
42. BUOTEXHOJOTHYECKUE MPOU3BOJICTBA, OCHOBAHHBIC HA YKCYCHOKHCIIOM OPOXESHHUU.
43. BUOTEeXHOJOTHYECKUE MPOU3BOICTBA, OCHOBAHHBIC HA allETOHOOYTHIIOBOM OPOYKEHHH.
44. MuxkpoOHas TpaHchopMalus OpraHUueCcKUX COEIUHEHNN.
7. JanHble I y4eTa ycneBaeMocTH cTyAeHToB B BAPC

Tabmuma 1.1 Tabnuia MakCHMaTbHBIX 0aJUIOB 10 BUJAM y4eOHOM JAESITEIIbHOCTH.

ue
Hpyr [IpoMexyT
Jlabopato |IIpakTuye [CamocTosaTe| ABTOMATH3UP|  BUIBI
Jlexkn . oyHas
Cemectp " pHBbIE CKHe JIbHAs OBaHHOE yaeOHOMH aTTeCTAI Uroro
3aHSTUS | 3aHSTUS paboTa |TeCTHpOBAHUE|AESITEIHHO ;1
CTH
8 12 24 0 14 0 30 20 100

IIporpamMmma oneHMBAHUSA Y4eOHOM 1eATEJIbHOCTH CTYI€HTa

8 cemecTp
Jleknuu
ITocemnraeMocTh, akTUBHOCTE - om () 0o 12 bannos.

JladopaTopHble 3ausitusi — om () 0o 24 b6annos

CaMOCTOSITEIbHOCTh TPH  BBINOJIHEHHHM paOOThl, NPABHIBHOCTH BBINOJHCHHUS 33/JaHUNA |
odopmMIIeHHs Pe3yNIbTAaTOB UCCIIeA0BAaHUN — om () 0o 12 bannos.

VYCTHBIM ONMpOC:IPaBUIIBHOCTh OTBETA, I'PAaMOTHOCTh H3JIOKEHMS Marepuana - om (0 do 12
bannos.

IIpakTnyeckne 3aHATHSA - HE IPEYCMOTPEHBI.

CamocTosiTeibHast padota - om 0 0o 14 6annos
[ToaroroBka K 3aHATHAM [0 MaTepHajiaM JISKIHH U JuTeparype — om () 0o 14 6annos.

ABTOMaTH3Hp0BaHH06 TECTHPOBAHME - - HC IPECAYCMOTPEHO.



Jlpyrue BUAbI Y4eOHOI 1eATeJbHOCTH - om () 0o 30 b6annos

Hanucanune pedepara u odopmiieHre ero no TpaguLUOHHONW CXEMe: BKIIIOYAIOIIEro BBEICHHUE,
IIOCTPOEHUE HAYYHOI'O TEKCTa, 3aKJIIOUEHHUE, CIIMCOK HCIOJb30BaHHOM nuTeparypbl- om 0 0o 15
bannos.

KonTtponpsHast paboTa, KOJTMYECTBO NPABWIBHO BBINOIHEHHBIX 3alaHui - om () 0o 15 6annos.

IMpomexyrounas arrectauus ( 3a4er) —om 0 do 20 6annos
[TpomexyrouHas arrectanus B 8 cemecTpe MpOBOJUTCS B YCTHOU (opme.
[Ipu mpoBeaeHNN NPOMEKYTOYHOM ATTECTALINMN:
ot 16 10 20 6a/1710B — OTBET HA COTIMIHOY/ «3aYTCHO
ot 11 o 15 6a/lI0B— OTBET HA «XOPOIIO»/ «3a4TCHO»
ot 6 10 10 6a/1J10B — OTBET Ha «yJOBIETBOPUTEIHHOY/ «3aUTEHO»
ot 0 10 5 6a/1710B — OTBET HAa KHEYIOBICTBOPUTEIHLHOY/ «HE 3aUTECHOY
Takum 00pa3oM, MaKCHMaJbHO BO3MOXKHasi CyMMa OajUIOB 3a BCE BH[BI Y4eOHOM
NeATeNbHOCTH CTyJeHTa 3a 8 cemecTp mo mucuuiuinHe «buorexnomorus» cocrasmser 100
0asioB.

Tabmuma 2.1 Tabmuma mepecdera IMOJYdEHHOW CTYJIEHTOM CYMMBI OaJlJIOB  I10
JMCIUITITHHE «BHOTEXHOJIOTHS» B OLICHKY (3a4eT):

51 Oasut 1 OoJiee | «3aYTEHO»
0-50 6ayutoB «HE 3aYTEHO»




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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