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1. Ileaan ocBOEeHMSsI AMCIUTIIIMHBI

ensitMmu  OCBOEHHWS AWCHHUILTUHBI  «BHOTEXHONOTHS»  SBISIOTCS  (HOPMHUPOBAHHE
MPEACTABICHU 00 OCHOBHBIX HAMPABICHUSIX COBPEMEHHONW OHOTEXHOJOTHH, METOaax
TEHETHYECKOTO COBEPIICHCTBOBAHUS OWOOOBEKTOB, KYJITUBUPOBAHHUS MHKPOOPTAHH3MOB,
KJIETOK W TKaHEH pacTeHW; 3HAKOMCTBO C OCHOBHBIMH JKOJOTHYECKHMMH TIpoOieMamMu
MPOMBINUICHHOW OMOTEXHOJOTUH; (OpPMHpPOBAHHE CHUCTEMATU3HPOBAHHBIX TEOPETHUYCCKHUX
3HAHWH ¥ MPAKTUYECKUX HABBIKOB B 00JIACTH OMOTEXHOJIOTHH.

2. Mecto nucuumiinHbl B cTpykrype OOIT

Hucuummuaa (b1.0.27) otHOocHuTes K oO0si3arenpHOW Yactu Onoka 1 «JluciumivHen
(Mmomymu)» yueoHoro rana OOII, u3zydaercs B 8 cemectpe.

[Tpu M3y4eHUn NUCIMILIMHBI CTYIACHTHI JOJDKHBI OMUPATHCS HA 3HAHUS, IPHUOOPETEHHBIE
B pe3yJbTaTe OCBOCHUS MPEALISCTBYIOIIUX AUCHUIUIMH B cooTBercTBUU ¢ OOIIl, a umeHHO
KypcoB «Mmukpobuonoruss u Bupyconorus», «®dusmonorus pacrenuit», «buonornyeckas
xumusay, «buoduszuka», «l'enetuka». CTyAeHT JOHKEH UMEET HaBBIKU PabOTHl ¢ MHUKPOCKOIIOM,
XUMHYECKIMH PpEaKTHBaMH, J1a0OpaTOpHBIM OO0OpyAOBaHMEM. 3HAHHWSA, MOJYYCHHBIC IPH
U3Y4YeHUU  JAUCUUIUIMHBI  «buoTexHomorusim»  OyAyT  HKCIOJIB30BaHBI B HAy4yHO-
UCCIICIOBATEIILCKOW  JIESITEIIbHOCTH CTYIEHTOB, MpPO(MECCHOHATBHOW  JeSTeIbHOCTH
BBIITYCKHUKOB, a TakKe IJs MOJATOTOBKM K CJaue W cJade TroCyAapCTBEHHOTO JK3aMeHa,
BBITTOJIHEHUS U 3aIIUTHI BBITYCKHON KBaTH(PUKAIMOHHON pabOoTHI.

3. Pe3yuabTarhl 00yueHus 0 TUCIUNIHHE

Koa n HaumeHoBaHue Kox u HamMeHOBaHMe MHAUKATOPA Pe3yabTaThl 00yueHust
KOMIIeTEHIINH (MHIMKATOPOB) 10CTHKEHUS
KOMIIeTeHUMH
OIIK-5.Cnocoben mpumensats B | 1.1_B.OIIK-5 JlemoHcTpupyeT 3HaHue | 3HATh  NEPCHCKTHBHEI  Pa3BUTHA
npo¢eCCUOHATBHOM TPUHIUIIOB COBPEMEHHOW | COBPEMEHHOM OMOTEXHOJIOTHHY;
JIeSITETIbHOCTH COBpPEMEHHBIE | OHOTEXHOJIOTHH, IIPUEMBI | OCHOBHBIE HOBeHIIMe
NpeACTaBiIeHUs 00  OCHOBaxX | FEHETHUECKOW WHXXECHEPHH, OCHOBBI | OMOTEXHOJIOTHH  JUIS  PEIICHHA
OHOTEXHOIOTHIECKHUX U | HAaHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO | BaKHEWIIMX mpobieM B obiacTu
OMOMEIUITMHCKUX IPOU3BOJCTB, | MOJEIHPOBAHMUS; 9KOJIOTHH,  PECypcoB,  IHUTAHUA,
TeHHOU nmkenepun, | 2.1_B.OIIK-5 OcymectBiger oT60p | 3IpaBOOXpaHEHHUS; obmme
HaHOOHMOTEXHOJIOTHH, MUArHOCTHYECKUX  CPEACTB,  (OPM | TIPHUHITHITEI OopraHu3aluuu
MOJICKYJISIPHOTO MOJICTUPOBAHUS; | KOHTPOIS ¥ ONCHKH, TPHEMOB | OMOTEXHOJIOTHYECKOTO  TIpoIiecca,
OnpeesIeHuUs OHMOIOTHYECKOH | COBpEeMEHHEIC pOOIEMBI
Oe3omacHOCTH MPOAYKIUH | OMOTEXHOIIOTHH, BO3MOXXHOCTH
OMOTEXHOJIOTHIECKIX ¥ | MHTCHCU(HUKAINN
OHOMETUITTHCKUX ITPOU3BOJICTB OHOTEXHOJIOTMYECKOTO IpoIecca C
3.1 B.OIIK-5 OrneHuBaeT U | MO3UIMA  COBpPEMEHHOH  HayKH,
HPOTHO3HUPYET MEepCIEeKTUBHOCTE | 001acTH MPUMEHEHUS
00BEKTOB CBOCH MPO(ECCHOHATBHON | OMOJOTHYECKUX TEXHOIOTHiA.
JeSITeIbHOCTH ISt | YMeTh NPUMEHSTh HAyYHbIC 3HAHUS
OMOTEXHOJIOTHUECKUX MPOU3BOJICTB; B obnacTu OMOJIOTHIECKUX

TEXHOJIOTHH B y4eOHOM u
npoeCCHOHAIBHON JIEATEIILHOCTH;
OCYIIECTBIISITH ~ METO/0JIOTHYECKOE
000cHOBaHNE OMOTEXHOJIOTHIECKOTO
HCCIICIOBaHHSA, OCYILIECTBIIATh
TTOWCK u aHanmm3 Hay4YHOU
nHPOpPMAIIMK TIO0  COBPEMEHHBIM
npobiieMaM  OMOTEXHOJOTHH |
MPUMEHATh 3Ty WHPOPMALHUIO TPHU
IJIaHUPOBAHU U Hay4YHO-
HCCIIEI0BATENIbCKOM AESITENbHOCTH U
aHaJN3e TOTyYeHHBIX PE3YIbTaTOB.
Brnanets OCHOBHBIMHU
OMOTEXHOJIOTHYCCKIMU TTOHATUSIMHU




u TCpMHHOJ’IOI‘Heﬁ.

I[IK-1 CnocobeH mnpUMEHSTbH
3HaHWA O pazHooOpasuu |
CTPYKTYPHO - (DyHKIHMOHAJIHHOM
OpraHM3anii  OHOJIOTHYECKUX
00BEKTOB, BBIOMpATh u
UCIIOJIb30BaTh OCHOBHBIE
METOIbl ~ HCCIICNOBaHUSA U
pemeHHs  TpodeccHOHATBHBIX
3aJa4 B o0macTh OMOJIOTHH,
OMOMEIMIMHEI, OHOTEXHOJIOTHH
U OKOJOTHH,  JOKIMHHYECKHX
HCCIICIOBAHUAX JICKapCTBEHHBIX
CpeACTB

1.1_B.IIK-1 JlemoncTpupyetr 06a3oBbie
MpeJCTaBICHU 00 pa3sHOOOpa3uu W

CTPYKTYPHO - (YHKIIMOHATBHOM
OpraHu3aIIH OHOJIOTHYIECKUX
OOBCKTOB;

2.1_B.IIK-1 JlemoHcTpupyeT 3HaHHA
CTPOEHHMSI, OPTaHM3ALUH U PabOTHI BCEX
CHCTEM >KH3HEOOECIICUEHHs YeTI0BEKa
M JKMBOTHBIX Ha BCEX YPOBHAX HX

OpraHu3aINy; PETYISATOPHBIX
MEXaHH3MOB, obecreunBaoInX
TOMEOCTAa3 >KUBBIX CHCTEM, IPHUHIUIIOB
CHCTEeMHOMU OpraHH3aLyH,
muddepeHumanMy W MHTErpauuu

(yHKIMIA Opranu3zmMa

3.1_B.JIK-1 JlemoHCTpHpyeT 3HaHUS
TEOPETHYECKUX OCHOB, JOCTIKEHUH W
mpoGyiieM COBpeMeHHOW OuoXumuu,
MOJIEKYJISIPHOH 6uonorumy,
UMMYHOJIOTHH, panuobnonorny;
MOJIEKYJISIPHBIC aCTIEKTHl HHTETPALUH
MeTabonm3Ma, ¢usnonornu  ®
9KCTIIEPUMEHTAILHOH (hapMaKoIOTHH
4.1 B.IIK-1 VYuactByer B paboTax ¢
UCIIOJIb30BAaHUEM JKUBBIX OPraHU3MOB H
OHMOJIOTHYECKUX CHUCTEM pPa3IM4HbIX
YPOBHEH OpraHu3anuu B
OMOTEXHOJIOTUYECKHUX MPOU3BOJICTBAX H
B obyactu MEIUIMHCKON u
MPUPOIOOXPAHHON ONOTEXHOIOTHH

5.1 B.IIK-1 [IpuMeHser  HaBBIKH
pa3paboTku " OCYIIECTBICHHS
9KOJIOTHYECKOW  OIIEHKH  COCTOSIHUS
MOZHAA30PHBIX TeppUTOpUit "
BO3MOXKHOCTH TPUMEHEHHS Ha HHX
MPUPOIOOXPAHHBIX OMOTEXHOJIOT Ui

3HaTh 0 pasHooOpa3un u
CTPYKTYpHO- (yHKIIMOHATIBHON
OpraHM3aIin OMOJIOrMYEeCKUX
00BEKTOB; crocobdax W MexaHH3Max
perysinuy, obecrevnBaroImx
romMeocras JKHBBIX CHCTEM,;
TEOPETHUYECKUX OCHOBaX
COBPEMEHHOM OMOXUMUH,
MOJIEKYJISIPHOM 6uotorum,
UMMYHOJIOTHH, pagrobnonoruy,
UCTIONB3YEMBIX OISl peaTH3aliu
HarpaBJieHUN COBpPEMEHHOU
OMOTEXHOJIOTUH, O BO3MOXHOCTSIX
MPUMEHEHHUS HPUPOIOOXPAHHBIX
OMOTEXHOJIOTHA.

YMeTb TNpHUMEHSATh COBPEMEHHBIE
METOAbI OHMOTEXHOJIOTUHA Ha

MPaKTUKE, OCYIICCTBIATH BBIOOP H
0TOOp OMOOOBEKTOB, MOACPKUBATH
OITUMAJIbHBIE YCIOBUS bt
MPOBEJCHUSI OHOTEXHOJIOTHIECKOTO
npotecca, aHaJIM3UPOBATh
MOJTYYCHHBIE PE3YJIbTATHL

Bnagers MeTomaMM HMCCIENO0BAHHS
OUOJOTUYECKUX M OHOJIOTMYECKUX

CHUCTEM Ppa3IUYHBIX yYpOBHEHR
OopraHu3aluyi, HaBBIKAMU pPabOTHI B
aCeNTHYECKUX YCIIOBUSIX,
KYJIbTHBUPOBAHUS

MUKpPOOPIaHU3MOB, PaCTUTENBHBIX
TKaHEH )¢ KJICTOK,
MUKpPOKJIOHAIBHOTO  Pa3MHOXKEHUS
pacTeHMi, 03I0pOBJIEHUSl PACTEHU,
METOJIaMU CeNIEKIINH
MHUKpPOOPI'aHU3MOB, HaBBIKAMHU

9KOJOTUYECKON OLIEHKH COCTOSHHS
TEPPUTOPUH.

4. CTpyKTYpa H CoiepKaHNe JUCIUIITHHBI

OO61ast TpyA0€MKOCTh TUCHUIUIHHBI COCTaBisieT 3 3a4eTHhIX equHull 108 yacos.

Buasbl yue6Hoii padoThbl, BKIIOYAS
CaMOCTOAITEJbHYI0 padoTy CTYA€HTOB U
yrop ycrya ®DopMBbI TEKYLIEr0
TPYA0eMKOCTh (B Yacax)
KOHTPOJISA
JlaGopaTopHble 3aHATUS ycleBaeMocTH (no
Ne Pasnen Heneas o0mas H3  HHX Heoenam
} Cemect cemMecT cemecmpa
_ HCIUILIHHDI P P TPYLOEMKOCTh | IIPAKTU4E pa)
a JIeKI] cKast CP DopmbI
un IIOATOTOB l'[pOMe)KyTO‘lHOﬁ
Ka aTTecTanum (no
cemecmpam)
BuorexHosorn 24 24 4 60
|
Buotexuonorus | 8 1 2 0 2 Omnpoc
KaKk  Hay4yHas
JUCITUTUIAHA.
Ilenn u 3amaun




OMOTEXHOJIOTHHU
, OOBEKTHI U
METOIbI

OUOTEXHOJIOTHHU

Opranuzanys 8 2 2 0 4 Omnpoc
OMOTEXHOJIOTHY
€CKOT0
OPOM3BOJICTBA

OCHOBHI 8 3 2 0 4 Omnpoc,
HH)KEHEPHOU pedepatsl
9H3UMOJIOTUH

OCHOBHI 8 4-6 6 12 2 20 Omnpoc,
¢uTOOHOTEXHO 1-6 pedepatsl,
JIOTUH

OCHOBHI 8 7-8 4 4 8 Omnpoc,
MHUKPOOHOI pedepats
OMOTEXHOJIOTUH

IIpombIiieHHbI
e ITaMMBbI
MHKPOOPTaHu3
MOB.

Buotexnomornu | 8 9 2 8 Ompoc,
eckoe pedepatsr
MPOU3BOICTBO
MHKPOOHOTO
Oenka

Buotexnomornu | 8 10 2 8 Ompoc,
eckoe pedepats
MIPOM3BOJICTBO
TIepBUYHBIX
MeTabOoJIUTOB

Buotexuonoruu | 8 11-12 4 8 2 6 KonTponbHast
€CKoe 9-12 pabota
MIPOU3BOJICTBO
BTOPHYHBIX
MeTab0JINTOB

Hpome:xyToun | 8 3a4éT
asl aTTecTalMs

Hroro -108 u. 24 24 4 60

Conepxanue IMCUMILIHHBI

Pazgen 1. buorexHonorust Kak Hay4Has JUCIHMIUIMHA, LENU U 33/71a4d OMOTEXHOJIOTHH,
00BeKkThl M MeToAbl OuorexHosoruu. Hctopusi pasButus. CBsi3b OHOTEXHOJOTUU C
(GyHIaMeHTaJIbHBIMM HayKaMH BTOpod monoBuHbl XX Beka. Ilpupoma u MHorooOpasue
OMOTEXHOJIOTHIECKUX TIPOIIECCOB.

Paznen 2. Opranuzaimusi O6MOTEXHOJIOTHYECKOTO MPOU3BOJICTBA

ITonroroBka OMONOTMYECKUX OOBEKTOB K KYJIbTHUBHPOBAHHUIO. |'€HETHUECKHE OCHOBBI
COBEPILIEHCTBOBAHUS 00BEKTOB. [IpUHIMOBI JAEHCTBUS M KOHCTPYKIMH OHOpPEaKTOPOB.
buorexHonornueckue mpouecchl M anmnaparbl MNEPUOJUYECKOTO M HENPEPBIBHOIO JEHCTBUS;
CHeLHMaTU3UPOBAHHBIE THUIBI OMOTEXHOJOTMUYECKMX TIpoleccoB M ammapaTtoB. IlomydeHue
KOHEYHOT'0 TMPOAYKTa! OTJIelIeHHe OHOMacchl OT KYJIbTYPAJIbHOM JKUAKOCTH; METOJIbI
pa3pylleHusl KJIETOK; OTJEJIeHHE M OYMCTKA; KOHIIEHTPUPOBAHUE; O0E3BOKHBAHHE, MyTU
MoauduKaIKu; cTabrmim3aus, 6e30macHOCTh MPOIYKTA.

Pa3nes 3. OCHOBBI MH)KEHEPHOH H3UMOJIOTHH.




Mmoo mmmzanus 0noo0nekToB. Hocurenu miig uMMoOmiIm3anuu 0Mo006eKTOB. MeTOIbI
¢u3nueckoil ¥ XxuMHUecKoi nMMoOMIM3auuu pepMeHToB. CTabUIBLHOCTH UMMOOMIN30BAHHBIX
¢depmenTtoB. Mcnonbp3oBaHne UMMOOMIN30BAHHBIX ()EPMEHTOB M KJIETOK B PA3JIMYHBIX OTPACIIAX
IPOMBIIIJICHHOCTH.

Pa3nen 4. OCHOBBI PUTOOMOTEXHOJIOTHH.

[IporomiacTel paCTUTENBHBIX KJIETOK, KAK OOBbEKTHl OMOJOTHYECKOT0 KOHCTPYHUPOBAHUS.
ComaTnueckast THOpUIM3ALMS PACTUTENIBHBIX KIETOK. METONbl M YCIOBHUS KYJIbTUBHPOBAHUS
M30JIMPOBAHHBIX KJIETOK U TKaHEll pacTeHuil. THUMBI KyIbTyp PaCTUTEIbHBIX KJIETOK U TKaHEH.
BereraruBHoe pa3MHOXKEHHE pAacTEHUH METOIOM KyIbTypbl — TKaHed. KynbTuBHMpOBaHUE
KaJUTyCHBIX KJETOK. KIIOHabHOEMUKPOPAa3MHOXKEHUE M 0370poBieHHe pacTeHuid. [lomydyenue
OE3BUPYCHBIX pAcCTeHHMH C TOMOLIbIO KYJIBTYphl  aNHMKAJIBHBIX MEpUCTeM Tmolera.
OmnonoTBOpeHue pacteHuid INVitro. KynbTuBUpOBaHUE HE3pEJbIX THMOPUIHBIX CEMSIIIOYCK |
3apojsiiieid. Perenepanus pacteHuil U3 TKaHel JieTadbHbIX 3apojbliieit. Co3aaHue ramionoB
pacrenuil. Comartudeckuii  sMmOpuoreHes. MeToasl  reHEeTHMYECKOH  TpaHchopManuu
pacTUTENbHBIX  KJIETOK.  lcmonb30BaHWE  TPAaHCTCHHBIX  pPAacTeHH B THIIEBO,
(dbapMaleBTUYECKOM MPOMBIIIIEHHOCTH, CEIbCKOM XO035IICTBE.

Paznen 5. OcHoBbl MukpoOHOH OuoTexHONOTHMU. IIpOMBINUIEHHBIE IITAMMBI
MHUKPOOPTaHU3MOB.

KonctpynpoBanue MNpOMBIIUICHHBIX [ITaMMOB  MHKpPOOPTaHM3MOB. TpeboBaHus,
OpeabsBIsieMble K  NPOMBIIUIEHHBIM  mTamMMaMm. COBpEeMEHHBIE  METOJbl  CEJICKIHUU
MHKpPOOPIaHU3MOB. [ eHeTHUeCKOe KOHCTPYUpOBaHUe INVIVO. MyTtareHe3 U METOJbI MOTy4YCHHSI
MYTaHTHBIX IITaMMOB. lcronb3oBaHHe TPAHCIOHUPYEMBIX OSJIEMEHTOB JJIs  CO3/aHue
HPOMBIIUICHHBIX [ITAMMOB MHKPOOPraHU3MOB. ['€HETHYeCKOe KOHCTpyHpoBaHue INVitro.
Coznlanue reHeTH4eCK HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYP.

Pazgen 6. buorexHonornueckoe Mpou3BoACTBO MUKPOOHOTO OeKa.

[lepcnexTrBa 1 S5KOHOMUYECKas L1€1€CO00pa3HOCTh NCIIOIb30BAHUS MUKPOOPTaHU3MOB B
TEXHOJIOTUM TIPOM3BOJICTBA THIIEBOIO M KOPMOBOro Oenka. BHoTexHomormueckas cxema
MPOU3BOJICTBA MHUKpOOHOTO Oenka. Mcmonp3oBanue OakTepuif, TpuOOB, BOIOpOCTEH st
NIPOM3BOJICTBA IHUIIEBOTO W KOPMOBOTO Oenka. TpeOoBaHWs, MpEenbsBISEMbIE K INITAMMaM —
IPOJYyLIEHTaM MUKPOOHOTO Oelka.

Pazgen 7.buorexHonornyeckoe nporu3BOACTBO MEPBUYHBIX METAOOIHUTOB.

[IpousBojcTBa, OCHOBAaHHBIE Ha TMOJYYEHUU MHUKPOOHBIX MeTa0onuToB [IpuHIUIIBI
MONy4YeHUs] TEPBUYHBIX MeTabonuToB. Perymsumst mpoiecca OHOCHHTE3a TEPBUYHBIX
MeTa0oauTOB. brHoTexHONOrnyeckoe MPOU3BOACTBO MEPBUYHBIX METaOOJIMTOB Ha NpuUMepe
AMHHOKHCIIOT.

Pa3nea 8.buorexHonornyeckoe mponu3BOJCTBO BTOPUUHBIX METAOOINUTOB.

[Tpou3BoycTBa, OCHOBAHHBIE HA TOJYYEHHUH BTOPHUYHBIX MHUKPOOHBIX METaOOJMTOB.
[TpUHIUIIBI TIOTYYEeHUST BTOPHYHBIX METa00IHUTOB. Perymsmus mporecca OMOCHHTE3a BTOPUIHBIX
MeTaboauTOB. brHoTexHOonornyeckoe MPOU3BOACTBO BTOPHUYHBIX METa0OJUTOB Ha MpuUMepe
AHTUOMOTHKOB.

5. O6pa3oBarejibHbIE€ TEXHOJIOTHHU, IPUMEHsIeMbIe TPH OCBOEHUH TUCIHUTLINHBI.

[Tpu peanuzanyu yaeOHOM TUCIUTUIMHBI HCIIOJIB3YIOTCA CeNyIoMe GopMbl 00ydeHUS:

1) mpaouyuonnwvie: nexuuu, 1aboparopHbie 3aHATHs. JJabopaTOpHbIE 3aHATHS BKIFOYAIOT
pa300p KOHKPETHBIX OMOTEXHOJIOTHYECKHX 3a7ad.



2) cospemenHble UHMEePAKMUGHble MEeXHON02UU: CO3MAHUE TMPOOJEMHBIX CHTYAIU,
WHTEPAKTUBHBIC JICKIIUH, TUCKYCCHUU.

WHuTepakTUBHBIE METOABI 00yUEHHSI, KOTOPHIE BKIIOYAIOT B CBOIO CTPYKTYPY pa3zpaboTKy
BAapUaHTOB TECTUPOBAHMS 3HAHUW CTYIEHTOB IO JAaHHOM IUCLMIUIMHE U INPOBEJCHHME HUX BO
BpEMs 3aHATUM M B CIIELUAIBHO OTBEJIEHHOE AJs 3TOro Bpems. Ha nexkuusax ucnosib3yrorcs
pasinyHble (OpMBI BU3yaJIM3allMU HArJsIHOTO Marepuana (MyJbTUMEIUNHbIE Npe3eHTaluu
MSPowerPoint, Tabmu1bl, KOJIEKIIUH).

IIpu peasm3anuu  JEKIMOHHBIX  3aHATHH  MCHOJB3YIOTCA  pas3iavyuHble  (OPMBI
BU3yaJIM3alliy HArJIAIHOTO MaTepuayia (MyJIbTUMEAUIHBIC MPE3CHTALMH, TAaOIUIbI). 3aHATHS
JIEKIIMOHHOT'O THIIA 110 JaHHON JUCHUIUIMHE cOCcTaBIA0T 50% ayIuTOPHBIX 3aHATHH.Y 1€JIbHbIHI
BEC MHTEPAKTUBHBIX ()OpM 0OyUEHHsI COCTaBIIsIET 0KOJI0 70% ayTUTOPHBIX 3aHITHH.

B pamkax naGopaTOpHBIX 3aHATUI NPEAYCMOTPEHA npaKmuyeckas nod2omoska, KoTopas
npoBogutcs Ha 0aze UBOPM PAH, Bkimtowaer pa3z0op KOHKPETHBIX OHMOTEXHOJOTMYECKHX
3ajjad, OCBOEHUE COBPEMEHHBIX METOJIOB HCCIIEOBAaHUI, MPUMEHSEMbIX B OMOTEXHOJOrMU. B
paMKax Kypca TpPOBOISATCS  BCTPEYM C  NPEACTABUTEISIMH  KPYMHEWIINX  HAy4YHO-
UCCIIeI0BaTeIbCKUX MHCTUTYTOB I. CapaToBa, paboTaromux B obnactu OuorexHonoruu (POC
HUITYNU  «Mukpob», YPAH HuHctutyr Ouoxumuu, (QHU3HOIOTMHM  pPACTCHHUH U
MHUKPOOPIaHU3MOB), NPEICTABUTEIIMU KOMMEPUECKUX OpraHu3alui, paboTaloMMUX B CMEKHBIX
obnactsx (3AO «buoamuny, 3A0 «Huta-dapm»).

OcBoeHne Kypca OCHOBAHO Ha CHCTEME TEKYLIEro M WTOrOBOIO KOHTPOJS 3HAHUH.
Texkyuuii KOHTPOJIb 3HAHUNH HEOOXOAUMO BECTH IIPU 00CYKJIEHUU IOJIyYEHHBIX PE3yJIbTaTOB Ha
3aHATHUSAX, [POBEJCHUU OTYeTa, BKJIIOYAIOLIET0 OLIEHKY YPOBHsS BBINOJHEHUS 3a/aHui,
IIPABUJIBHOCTb U MOJIHOTY MOJATOTOBKHU JOMAIIIHETO 3a/1aHusl.

CamocrosarenbHas paboTa HeoOXOAMMa B IPOLECCE H3YYEHHUS Kypca, OHA JOJDKHA
OPOBOIUTCS TO TrpaduKy MOJ PYKOBOJICTBOM mpenofaBarens. CamocTosTenbHas paborta
CTYACHTOB IPU M3YYEHHUU IUCLMIUIMHBI «BHOTEXHOJIOTUA» BKJIKOYAET: MPOPaOOTKY KOHCIEKTa
JICKIHiA; TOJATOTOBKY K MPAaKTUYECKHM paboTaMm; HamucaHue pedepara MO NPEAIOKEHHBIM
TeMaM; U3y4eHHEe MaTepHalloB, BBIAEICHHBIX JUII CAMOCTOATENbHOM MpopabOTKH; BBINOJIHEHHE
JIOMAIITHETO 3aJlaHusl; MpOopabOTKy JIEKIUOHHBIX MaTepualioB Mo ydeOHuKaM. B mponecce
CaMOIIOATOTOBKH CIIE€AYET OPUEHTUPOBATHCS HA COJIEPIKaHUE Pa3/IeoB Kypca.

Kypc 3aBepmaercs zauemonm.

Oco0eHHOCTH OpraHu3anun 00pa3oBaTeIbLHOIO Mpoecca

JJIS1 JIML € OTPAHNYEHHBIMH BO3MOKHOCTSIMH 310POBbS 1 HHBAJIHIHOCTHIO
— UCTIOJIb30BaHUE WHANBHYaTbHBIX TPAQUKOB 00YyUSHHS U CIa4X IK3aMEHAIIMOHHBIX CECCUH;
— OpraHM3alys KOJJIEKTUBHBIX 3aHATUH B CTYJEHUECKUX IPYIIAX C b0 OKa3aHUs TOMOIIH B
MOJTyYeHUH MH(POPMAIIUN WHBAIHMIAM U JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS;
— TPOBEJCHNWE WHIAMBHIYaTbHBIX KOPPEKIMOHHBIX KOHCYJIbTAIlMA ISl MHBAJIUIOB W JIHMI[ C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS;
— Ui JIMI ¢ OTPaHWYCHUSMH TI0 CIyXy JUIs OOJIErdeHHsl YCBOCHHS MaTepuana
npeaycMaTpuBaeTCss MaKCUMMaJIbHO BO3MOJXKHAS BU3YaJIU3alHsl JIGKLIMOHHOTO Kypca, B TOM YHUCIIe
IIMPOKOE  HCIONB30BAaHWE WIUTFOCTPATHBHOTO — MaTepuaia, MYJIbTUMEIUHHON  TEXHHKH,
NyOIMpoBaHNE OCHOBHBIX IMOHATUH U MOJIOKEHUH Ha claigax;
— Ui JMI € OrpPaHMYEHUSMH 1O 3PEHHUI0  MpeayCMaTpUBAeTCSd  MCIOJIb30BaHHE
KpPYIHOMACIITaOHBIX HAIJISIAHBIX TOCOOMIA.

6. YueOHO-MeTOIMYECKOE oO0ecnedeHHE CaAMOCTOSATEIbHOH padoThl CTYIEHTOB.
OneHouyHble CcpeACTBA ISl TEKyLIero KOHTPOJISI YCIeBAeMOCTH, IPOMEKYTOYHOM
aTTeCTallum 1o uToraM OCBOCHusA IUCIHUIIJIMHBI.

Peanuzanus naHHOM y4eOHON ITUCHMIUIMHBI TpeAycMaTpHBaeT cleayromue (GpopMbl
OpraHu3alK CaMOCTOATENBHOM pabOThI CTYyICHTOB:



1) BHeayauTOpHAsE CaMOCTOSITENIbHAs paboTa (IMOATOTOBKA K CEMHUHAPCKUM 3aHATHSIM H
TECTUPOBAaHUIO, pedeparoB, COCTaBICHUE CIIOBaped HCHOJIb3YEMbIX TEPMHUHOB, CIITMCKA
HNEpCOHANIMNA C yKa3aHHWEM Haubosiee BaXKHBIX OTKPBITUI Ha3BAaHHBIX YYEHBIX, COCTaBJIECHUE
TaOJIUI] U cXeM OMOJIOTHUECKUX MPOIIECCOB);

2) ayouTOpHas  caMOCTOsATEeNlbHas  paboTa, KOTOpas  OCYLIECTBISETCA  IOJ
HEINOCPEICTBEHHBIM PYKOBOJICTBOM IIPEINOAaBATENS;

3) TBOpueckas pabora.

Llenbp camMOCTOATENBbHOM pabOTHl CTYACHTOB — HAy4YUTh CTYJIEHTa OCMBICIIEHHO U
CaMOCTOSTENIbHO padoTaTh CHavyaja ¢ y4eOHBIM MaTepHajoM, 3aTeM ¢ HaydHOH MHdopmaruei,
3aJI0)KUTh OCHOBBI CAMOOPTaHHU3AIlMM M CaMOBOCHHMTAHHUS C TeM, 4TOOBI MPUBUTH YMEHHE B
JlaJIbHEHIIEeM HEePEPBIBHO MOBBIIIATH CBOXO KBATHM(PHUKALMIO.

BreaynuropHasi camocTosTenbHas paboTa CTyIEHTOB MO AMCHUUIUIMHE 3aKII0YAaeTCs B
CJICAYIOIIEM:

1) noAroToBKa K 3aHATHUSIM, U3YUEHHUE JIUTEPATYPhI (CIIMCOK PEKOMEH1YEMON JIUTEPATYPhI
MIPUBEJICH B pa3jiene 8 JaHHOW pabodel MporpaMMel);

2) MOArOTOBKA K TEKYIICH aTTecTaiuu

3) NOAroTOBKAa K NPOMEKYTOYHON aTTecTalluu

4) noaroToBKa M HamucaHue pedeparoB (CTYIEHTY IPEIOCTaBIsAETCS MPAaBO CBOOOIHOTO
BBIOOpA TEMBI);

5) HOArOTOBKA YCTHBIX OTBETOB.

TBopueckast camocTosATenbHas paboTa — BBINOJHEHHE HWHIUBUAYAIbHBIX 3aJaHUH,
HAIPaBJIEHHBIX HA Pa3BUTHE Yy CTYJIEHTOB CAMOCTOSITEIbBHOCTH M MHUIMATHUBBI. OHA BKIIIOYAET
UH/IMBUyallbHBIE 3aHATUS 10 TeMe «HaydHo-uccnenoBarenbckas paboTa CTyJeHTa ¢ MO3ULUN
COBPEMEHHOU OMOTEXHOJIOTUM.

AymuTopHas camocTosATelbHas paboTa peanu3yercs MPU IMPOBEJCHUU IMPAKTHYECKUX
3aHATUN U BO BPEMS YTCHHMS JICKIUM.

Texymuii KOHTPOJIb MIPOBOJUTCS B XO/1€ MPOBEPKU M OLICHKH BBIINOJIHEHUS 3aJaHUN s
CaMOCTOSITENIbHOM pabOThI.

ITpomexyTouHas aTrecTanus (3a4eT) MpOBOAUTCS B (JOpME YCTHOIO OMpOca CTYICHTOB
1o Ouieram.

CamocrosarenbHass paboTa CTYAEHTOB MOJKpENJeHa Y4eOHO-METOAMYECKUM U
MH(OPMaLIMOHHBIM 00€CIIeYeHHEM, BKIIOYAIOIMIMM yUYeOHUKH, Y4eOHO-METOANYECKHE MOCOoOus,
KOHCIIEKTHI JIEKIUH, IHTepHET-peCypCHl.

JUia nun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370pOBbsl  (ciaOoCHblIalMX U Jp.)
TEKYIIMH KOHTPOJb YCIEBAEMOCTM M IPOMEKYTOYHAs AaTTeCTalusi MOXKET IPOBOJUTHCS B
MUCbMEHHOU (hopme.

Bonpocs! 1J1s1 NpoBeeHUs TEKYIIEro KOHTPOJIst

Pa3nesn 1. buorexHosorus Kak Hay4Hasl AMCLUMIUIMHA, LEJIM U 33Ja4d OMOTEXHOJIOTUH,

00BEKTHI U METOIbl ONOTEXHOJIOTHH.

1. Ucropus pa3Butus OMOTEXHOJIOTUU. POJIb OTEUECTBEHHBIX YUEHBIX.

2. buotexHonorus kak Hay4Has AucUUIUIMHA. Llenu u 3a1aun GMOTEXHOIOTHH.

3. Tlpupoma m MHOTOOOpa3ue OMOTEXHOIOTHIECKUX MPOIeccoB. BHOTeXHOMOTHS Ha CITy)0e
HapOJHOI0 X035ICTBa, 3[paBOOXPaHEHUs, HAYKH.

4. BbuooOBEKTH PACTUTEIHHOIO MPOUCX0XKAeHUS. OCHOBHBIE TPYIIIBI LIEJIEBBIX IPOAYKTOB,
MOJy4aeMbIX B (PUTOOMOTEXHOIOTUYECKHUX MPOLIECCAX.

5. Mukpoopranusmsl Kak 00bEKTbl OMOTEXHOJIOTHH.

6. TpaguuHOHHbBIE METObI CEJICKIUH, UCTIOIb3yeMbIe /IS MOTyueHHs 0oJiee MPOIYKTUBHBIX
061000BEKTOB U OMOOOBEKTOB C HOBBIMHU CBONCTBaMH.

7. VupynupoBaHHBIA MyTareHe3 B celekiuu. Ou3nueckiue 1 XMMUYeCKUe MyTareHsl,
MEXaHU3M UX JIEHCTBHSI.

Pazaen 2. Opranuzaiusi OMOTEXHOJIOTHYECKOTO POU3BO/ICTBA
1. 3naueHue acenTUKHU B OMOTEXHOJIOTUYECKUX MPOU3BOJICTBaX. boprba ¢ Mukpobdamu-



KOHTaMUHAHTaMU [P pean3alii OMOTEXHOJOTMUECKUX TPOM3BOJICTB.
2. TlpuHUUOBI OpraHU3aMK MaTePUAIBHBIX TOTOKOB: MEPHOANYECKHMA, TOTYIEPHOANIESCKHIA,
OTHEMHO-]I0JIMBHOM, HEIIPEPHIBHBIM.
3. XapakTepHCTUKa CHCTEM, BXOJSIIUX B COCTaB OMOpEaKTOpa: CUCTEMA IePeMEIINBAHUS U
a’palui, Ternao00MeHa, MEeHOralleHus.
4. TIunoTHbIE, MPOMBIIUICHHBIE OMOPEAKTOPHI UX XapaKTePUCTUKA, HA3HAYCHHUE, 3a/1aUH.
[TpoGaembl MacITabupoBaHUSI.
5. Mertoppl U3BJIEYCHUSI BHYTPUKIICTOYHBIX [[EJIEBBIX MPOTYKTOB.
6. Belnenenue 1eneBoro NpoayKTa U3 KyJbTypalbHOU KHJIKOCTH.
7. Moaudukamys u cTabMIn3anus NpoIykTa OMOTEXHOIOTHYECKOTO IPOU3BO/ICTBA.

Pa3znes 3. OCHOBBI MHKEHEPHOW SH3UMOJIOTUH
1. OcHoBHBlIE meAM W 3aJa4d  HMHXKCHEPHOM  sH3uUMojoruu.  [Ipenmyiecta
UMMOOMJIN30BaHHBIX ()EPMEHTOB Mepel HATUBHBIMU.
2. Hocurenu ans uMMmoOmIM3anuu OHO0OBEKTOB OPraHUIECKONW M HEOPTAaHHMUYECKON MPUPOJIBI.
TpeboBaHus1, IPEIbSBIAEMbIE K HOCUTEISM.
3. Metoas! puznveckoit UMMOOMIIN3aIUHU (PepMEHTOB. XapaKTePUCTUKA U KIIaCCH(PHUKAIIHS.
4. HmmoOunuzanusi OHOOOBEKTOB MYyTEM ajcopOlMM Ha HEPACTBOPUMBIX HOCHUTENSX.
[IpenmymiecTBa U HEIOCTATKU ancOpOLMOHHON MMMoOOMmm3anuu. CrocoObl aacopOIMOHHON
UMMOOMIN3ALMH: CTATUYECKHIA, C TEPEMEIINBAHUEM, METO/ AIEKTPOOCAKICHUS.
5. HNmmoOwnmm3ainus OMOOOBEKTOB NYTEM BKJIIOYEHUS B CTPYKTypy rens. CrocoObl
UMMOOMIN3A1MH, IPEUMYIIECTBA U HEJOCTaTKU METO/A.
6. WmmoOwmmmzamusi OMOOOBEKTOB C  HCIIOJIB30BAHMEM  MOJYNPOHHIIAEMBIX  MeMOpaH.
Moaudukanun MeToga: MHUKPOKAIICYJIMpPOBAHUE, IABOWHOE SMYJIbIMPOBAaHUE, BKJIIOUYEHUE B
BOJIOKHA, BKJIIOUYEHHE B JIUTIOCOMBI.
7. NmmoOunu3anusi OHOOOBEKTOB €  HCIOJNB30BAHMEM CHCTEM JIByX(azHOTro THUIMA:
MHUKPOIMYJBCUI U IBYX(Pa3HBIX BOAHBIX CHCTEM.
8. Xumuueckue MeToAbl HUMMOOMIM3alMU  OMO0OBEKTOB. (OCHOBHBIE IPEHMYILECTBA
XUMHYECKHX METOAOB. [IpHYMHBI OTPaHWYCHHOTO TPHUMEHEHUS XWMHUYECKHX METOJIOB
AMMOOHIIN3AIIHH.
9. IlpumeHeHne MMMOOMIN30BAaHHBIX ()EPMEHTOB U KIIETOK B IMHUIIECBOI M (papmareBTHIECKO
HPOMBIIIICHHOCTH.

Pazgen 4. OcHOBBI GUTOOMOTEXHOIOTHH.
1. Twumsl KynbTyp, METOJIBI U YCIIOBUS KyJbTHBHPOBAHMUS KIETOK M TKaHEH pacTeHU.
2. I'myOuHHOE Ky/IbTHBHPOBAaHUE KJIETOK BBICIINX pacTeHUH. [lomydyeHue cycrneH3nu KIeTok.
OCHOBHBIE TIPUHIHIIBI U aNIIapaTypa A KyJIbTHBHPOBAHUS KIETOK BBICIINX PACTEHUM.
3. TloBepXHOCTHOE KyIbTUBHPOBAaHHE KJIETOK U TKaHEH pacTeHUH.
4. Tlpobnemsl perynauuu MopdoreHnesa u AudepeHnnanuu B KyJbType KIeTOK U TKaHe!
pacTeHUN.
5. Metoapl KyJIbTUBHPOBAHUS OAMHOYHBIX PACTUTEIBHBIX KIETOK.
6. Kamrycorenes. Jlennddepenurponka - kak 0OCHOBa KajTycoreHe3a. XapakTepucTuKa
KaJUTyCHBIX KJIETOK.
7. BnusHMe BHEIIHUX U BHYTPEHHHUX (PaKTOPOB Ha MPOLECC MUKPOKIOHATIBHOTO Pa3MHOKEHHUS.
8. Tlomydyenne 6€3BHPYCHBIX PACTCHUH C MMOMOIIBIO KYJIBTYPHI alIUKAILHBIX MEPUCTEM To0era.
9. M3zosnmpoBaHHBIE MPOTOIIACTHI PACTEHUIH — 0OBEKT ¥ MOJIENb Ul (PU3MOJIOTHUECKUX
uccienosanuil. [lonydyeHne u KyJabTUBUPOBAHUE.
10. Comaruueckas ruOpUIM3aIMS PACTUTENBHBIX KJIETOK. BO3MOXHOCTH 1 UCIIONIBb30BaHUE
METO/Ia COMaTU4YeCKON THOpHAN3aIINH.
11. OmomoTBOpeHHE pacTeHuii in Vitro.
12. Co3gaHue ratuion1oB pacTeHuil. AHAPOTeHEe3, THHOTEHE3.
13. Mcnionb30BaHue TPaHCTEHHBIX PACTEHUH B MUIIEBOH, (papMaleBTHUECKOM
MIPOMBITIITICHHOCTH, CEITHCKOM XO3SHCTBE.



Pa3nen 5. OcHOBBI MUKpOOHOW OMOTEXHOJOTHH. [IpOMBINIIEHHBIE IITaAMMBI
MHUKPOOPTaHU3MOB.
1. KoHcTpynpoBaHHE IPOMBIILIICHHBIX IITAMMOB MHKPOOPTaHU3MOB.
2. TpeboBaHUs, MPEIBSIBIIEMbIC K IPOMBIIIICHHBIM [IITAMMAaM.
3. CoBpeMeHHBIE METO/IbI CEICKIIMA MUKPOOPTaHU3MOB. [ 'eHeTHUeCKOe KOHCTPYHPOBAHHE
invivo.
4. MyrareHes u METO/IbI TOJYYCHHUSI MyTAaHTHBIX ITAMMOB.
5. Hcnonp3oBaHue TPaHCTIOHUPYEMBIX 3JIEMEHTOB ISl CO3/IaHHE MTPOMBIIIICHHBIX IITAMMOB
MHUKPOOPTaHU3MOB.
6. T'eHeTmueckoe KOHCTPyHpOBaHUE INVitro.
7. CoznaHue reHeTUYECKH HOBBIX (PEKOMOMHAHTHBIX) CTPYKTYP.

Pa3nen 6 . bBuorexHomoruaeckoe mpou3BOJCTBO MUKPOOHOTO Oerka.
1. TlepcnekTrBa U 3KOHOMHYECKAS 11EIeCO00Pa3HOCTh MCIIOJIb30BaHMSI MUKPOOPTAaHU3MOB B
TEXHOJIOTUH MTPOU3BOICTBA IMUIIEBOTO M KOPMOBOTO Oerka.
2. buotexHonornyeckas cxema IpoU3BOJCTBA MUKPOOHOTO OelKa.
3. Hcnonp3oBanue OakTepuii, rpuOOB, BOJOPOCIEH IS IPOU3BOICTBA MUIIICBOTO U KOPMOBOTO
Oenka.
4. TpeOGoBaHus, MpeIbIBIIEMbIC K IITAMMaM — MPOYLIEHTAM MUKPOOHOTO OeJKa.

Pa3nen 7 .buOTEXHOJIOTHYECKOE ITPOU3BOICTBO MIEPBUYHBIX METAOOIUTOB.
[Tpon3BoCTBa, OCHOBaHHBIEC HA IMTOJYY€HUH MUKPOOHBIX METaOOIUTOB
[TpUHIUIIBI TOTYYEHHSI IEPBUYHBIX META0OJIUTOB.
Perymsauus nporecca OnocuHTe3a MEPBUYHBIX METAOOINUTOB.
Cxema OMOTEXHOJOTHYECKOTO MTPOU3BOJICTBA IEPBHYHBIX META0OJIUTOB.
buorexHonornyeckoe mporu3BOACTBO AMUHOKHCIIOT.
buotexHonornyeckoe mpou3BoJCTBO HYKJICOTHIOB.
brorexHonmornyeckoe mpou3BOJCTBO YIIIEBOIOB.
buotexHonornyeckoe mpou3BOJCTBO OPraHUUECKUX KHCIIOT.
Pa3nea 8.buorexHonornyeckoe mponu3BOJCTBO BTOPUUHBIX METAO0INUTOB.

[TpUHIUIIBI TOTYYEHUS] BTOPUYHBIX META0OIUTOB.
Perymnsanus nponecca OMocuHTE3a BTOPUYHBIX META0OTUTOB.
Cxema OGMOTEXHOJIOTMYECKOTO IPOU3BOJICTBA BTOPUYHBIX META00IUTOB.
BbrorexHonmornyeckoe mpon3BOCTBO AHTHOMOTHKOB.
buorexHonornyeckoe npou3BoACTBO MUTMEHTOB.
BbrotexHonornyeckoe mponu3BOJCTBO TOKCHHOB.

LN~ wWNE

ok wdE

Tembl pedeparTos

1. XemocrtatHblil, TypOuaoCTaTHBIN U 1M PEepeHIUPOBAHHBIN PEXKUMbI HETIPEPHIBHOTO
KYJIbTUBUPOBaHHUS.

2. OyHAaMeHTaIbHbIC PUHIIUITBI HEMPEPHIBHBIX OMOTEXHOJIOTHYECKUX MPOIIECCOB.
JIuMuTAIMS CKOPOCTH PA3MHOKEHUSI OMOOOBEKTOB B TEXHOTEHHOM CUCTEME KOMIIOHEHTaMH
MIATATEIbHOMN cpelbl. Y paBHeHHE MOHO.

3. TpeGoBanus K pepMEHTALMOHHOMY IIPOLIECCY B 3aBUCUMOCTHU OT (PU3NOJIOTHUECKOTO
3HAYEHUS 1eJIeBbIX TPOAYKTOB AJIs MPOYLEHTA (MEpBUYHbIE META0O0INThI, BTOPUYHbBIE
MeTa0OJIUThI, BHICOKOMOJIEKYIISIPHBIE BEIIECTBa, OMoMacca Kak IeJIeBON MPOIYKT).

4. TpeboBanus Kk (pepMEHTAIIMIOHHOMY HPOILECCY TP UCITIOIb30BAaHUH PEKOMOMHATHBIX
IITAMMOB, 00Pa3yIOIIKX YyKEpOIHbIE A1 ON00OBEKTA IIeJIeBbIE MPOTYKTHI.

5. Hampasnenus nossimeHust 3pGHeKTUBHOCTH (PepMEHTAIIMH B IPOMBIIIEHHOM
OMOTEXHOJIOTMYECKOM IPOU3BOJICTBE.

6. MaccooOMeH B OMOTEXHOIIOTHUECKHX MPOIeccax: poilb KHCIOPO/ia U €r0 PaauKajoB,
KpUTHYECKast KOHIIEHTpalus, GopMmylia CKOPOCTH MEePeHOca KUCIOPOAaA.

7. TemnooOMeH: onpe/eeHre, HCTOYHUKH Teryia B OMOTEXHOJIOTHYECKUX MTpoLeccax,
ypaBHEHHE TeII000MeHa, OTBOJ TeIuIa B ONopeakTopax.



8. BnusHne nmMmoOuIM3anuu Ha (PepMEHTATUBHYIO aKTUBHOCTD: MUKPOOKPYKEHHE
(«2pdexTuBHOE pacnpeneneHuey, 1M y3noHHBIE OTPaHUYEHUS ), BIUSIHAE HA MOJICKYITY
depmenTa, usmenenue pH 3aBucuMoctu pepMeHTa, 3PPEKTHBHBIC KHHETHIECKUE
napameTphl.

9. MukpoxkancynmupoBanue. CriocoObl MOITy4eHUs] MUKPOKAIICYJI (TUCTIEPTUPOBAHHE,
Mesk(azHask TOTMKOHICHCAITHS).

10. CnocoOsI mosyuenus JunocoM. Brimtouenrne hepMeHTOB B TUITOCOMBI (B 000JI0UKY U
MOJIOCTH ).

11. OcHOBHBIC TPUHIIUITEI KOHCTPYUPOBAHUS MPETAPATOB KOBAJICHTHO MMMOOMIIN30BaHHBIX
(epMEHTOB («IPUIINBKA», «CITUBKa» U «BIIMBKA» KOHBIOTATOB, PETHKYIIAIHS (hepMeHTa).

12.KoBanenTHoe cBssbiBanue GpepMEHTa C aKTHBUPOBAHHBIMH MOMMEPaMu. CBA3bIBAIONINE
MOJIEKYJIbI (TPUXJIOPTPHA3HH, TIYTapOBbIi ajbaAeru, OpoMuUcThIil inaH). Comnonumepusanus
C MIOMOUIbI0 MHOTO(YHKIIMOHAIBHBIX PEeareHTOB.

13. KynpTypa KaJulyCHBIX KJIETOK B ITOJy4YE€HHH BEUIECTB BTOPUYHOTO CHHTE3A.

14. Annporenes u Moxy4eHUE TamjaouiioB B KYyJIbTYpE IbLIbHUKOB.

15. MeTtabonu3Mm yrieBoAoB K KyJIbType TKaHEH pacTeHHA.

16. Perynsuus BTOpUYHOTrO METab0IM3Ma B KYJIbTYpax KJIETOK U TKaHel pacteHuil. Kpurennoe
XpaHEHHE KYJIbTYp KJIETOK PAaCTEHHIA.

17. [IpoGnems! perynsiuun MopdoreHesa u nuddepeHnuaniy B KyJabType KIETOK U TKaHEei
pacTeHuM.

18. IlpumeHeHne METOI0B T€HHOM MHKEHEPUH IS yIy4IIeHUs] aMUHOKHUCIOTHOI'O COCTaBa
3aImacHbBIX OCJIKOB pacTeHUH, OBBIICHUS Y (HEKTHBHOCTH Tporiecca (POTOCHHTE3A.

19. IlpumeHeHre METOI0B T€HHOM MHKEHEPHUH ISl YIY4IEHUs] YCBOCHHUS a30Ta paCTUTEIIbHBIMU
OpraHu3MaMH.

20. IIpuMeHeHre METO10B T€HHON MH)KEHEPUH JUIs PeLeHNs IpoOaeM yCTOMUYMBOCTH pacTeHUI
K (puronaroreHam, repOMIIMIaM, HACEKOMBIM.

21. IIpuMeHeHnEe METO10B T€HHON MH)KEHEPUH JUIs peLeHNs IpoOaeM yCTOMUYMBOCTH pacTeHUI
K a0MOTHYECKUM CTpEccaMm.

22. buotexHonornyeckoe Npou3BOICTBO TIIMKAHOB U INIMKOKOHBIOT'aTOB.

23. BroTexHONIOrnYecKoe MOTyIeHNEe SHTOMOIIATOTEHHBIX MTPETapaToB.

24. Mukpo6Hasi TpaHC(OpMALIUs OPTaHUUECKUX COCTUHEHUH.

25. BuoTexXHOI0Trn4YecKoe MPOU3BOJICTBO OAKTEPHAIBLHBIX YIOOPCHHIA.

26. buotexHonornyeckoe NpoU3BOJCTBO, OCHOBAHHOE HAa CIMPTOBOM OpOKEHUH.

27. bruoTexHoIornYecKoe Mpou3BOJICTBO, OCHOBAHHOE Ha MOJIOYHOKHCIIOM OpOKEHUH.

28. buoTexHonornyeckre Mponu3BoICTBA, OCHOBAaHHbBIE HA IIPOMTMOHOBOKUCIIOM U
MAacJITHOKHCIIOM OpOXKEHHH.

29. buotexHon0rnyeckoe Npou3BOCTBO, OCHOBAHHOE Ha YKCYCHOKHCIIOM OpPOKEHHH.

30. BruoTexHOIOTHYECKOE IPOM3BOJICTBO, OCHOBAHHOE Ha alleTOHOOYTHIIOBOM OpPOKEHHH.

31. bBuoTexHOIOrMUECKOe POU3BOJICTBO CTEPOUIOB.

32. BHOTEXHOJIOTHYECKOE TIPOM3BOJICTBO BUTAMHHOB.

33. buoTexHom0rMUeCcCKOe MPOU3BOJICTBO (PEPMEHTOB.

34. BHOTEXHOJIOTHYECKOE TIPOU3BOJICTBO MPOONOTHYECKHX TIPETIAPATOB.

35. [TonryueHre UMMYHOJIOTHUECKUX MPENapaToB (BaKIUHBI, CHIBOPOTKH).

36. Mcnonp30BaHne BEKTOPHBIX MOJIEKY B OMOTEXHOJIOTHH.

37. Konbroraius y OakTepuil ¥ ee UCIIOJIb30BaHUE I TeHETHUECKOTO0 KOHCTPYHUPOBAHHUS
MHUKPOOPTaHU3MOB.

38. Tpancaykuus y 6akTepuii U ee UCIO0Ib30BaHUE [l TeHETHUYECKOT0 KOHCTPYHPOBAHUS
MHUKPOOPTaHU3MOB.

39. buonoruyeckre OCHOBBI T€HOTEPAIUH.

40. Mcnonp30BaHUEe MOJIEKYISIPHBIX MEXaHU3MOB BHYTPHUKJICTOYHON PETYJISIIIAH B
OMOTEXHOJIOTMYECKOM IPOU3BOJICTBE.

41. DKOJIOTHYECKHE aCTIEKThl OMOTEXHOJIOTHYECKOTO TIPOU3BOICTBRA.



KonTpoabnas padora

1. AyKCUHBI - TEPMUH, 1101 KOTOPbIM 00BEIMHAIOTCS CHEU(PUIECKIE CTUMYIISITOPBI pOCTa
a) [ ] pacTuTenbHBIX TKaHEH

b) [ ] akTHHOMUIIETOB

¢) [ ] KUBOTHBIX TKaHEH

d) [ ]pyOakTepuit

e) [ ]aykapuor

2. 151 ne3uHTerpaiy KIeToK AP0 kel U MIIECHEBBIX TPUOOB HE UCTIOIb3YIOT

a) [ | KOMIUIEKCHBIN APOKKEIUTUYECKUHN PENapaTomM

b) [ ] cMech neKTHHA3BI U LIEIUTOIa3bI

¢) [ ]xutuHaza

d) [ ]3uMonmazoit yauTKu

3. UMMoOunu3anus HHANBUAYAIBHBIX ()EPMEHTOB OIpaHHYUBACTCS

a) [ ] BBICOKOI TaOMIBHOCTBIO (pepMeHTa

b) [ ] Hammuuem y pepmenta kopepmenTa

¢) [ ] Hanuuuem y depmMeHTa CyOBEAMHHUIL

d) [ ] mpuHagmexxHOCTHIO (hepMeHTa K THAPOIa3aM

e) [ ] mpuHamIeKHOCTHIO epPMEHTA K JIUra3am

4. OnTUMaIbHBIE YCIOBHS KYJIbTUBUPOBAHMS M30JIMPOBAHHBIX TKAaHEH M KJIETOK PACTEHHIA:
a) [ ] remneparypa 10 — 15 °C, oTHOCcHUTebHAS BlIaxXHOCTh Bo3ayxa 30 — 40 %;

0) [ Jremmeparypa 25 — 27 °C, oTHOCHTEIbHAS BIIAXXHOCTH Bo3ayxa 60 — 70 %;

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

5. IMMoOuIM3aus HEeNbIX KIETOK-TIPOTYIIEHTOB JIKAPCTBEHHBIX BEIIECTB HEPAIIMOHAIbHA B
ciydae

a) [ ] BBICOKOH TaOMIIPHOCTH TIEJIEBOTO MPOIAYKTA (JIEKAPCTBEHHOT'O BEIICCTBA)

b) [ ] ucnonp3oBaHus 1EIEBOTO MPOAYKTA TOJHKO B MHBEKIIMOHHOM hopme

¢) [ ] BHYTpUKIIETOUHOM JOKAIU3AIMH LIEJIEBOTO MPOIyKTa

d) [ ] BbICOKO# rHIPOGUIBHOCTH 1IEIEBOTO MPOAYKTA

e) [ ] Beicokoit ruapoOOHOCTH 1IEIEBOTO MPOAYKTA

6. Jlns pemeHus mpobiemMsl pereHepanuu KohakTopoB B hepMEHTATUBHBIX OMOTEXHO-
JIOTHYECKUX MHOTOCTAIMIHBIX MpoIieccax He MeJIeco00pa3Ho HCIOIb30BaTh OJUH U3
CJICAYIOIIMX METOJIOB:

a) [ ] koakTop MOXKET OBITH MPUILUT K (PEPMEHTY UIIU €r0 HOCUTEIIO Yepe3
MPOCTPAHCTBEHHYIO HOXKKY

b) [ ] mocrosinHOe noGaBieHUE B (hepMEHTEP B TEUSHHUH BCETO Mpoliecca

¢) [ ] Macca Mosexyinbl KopakTopa MOKET OBITh 3HAYUTENIHHO YBETUUEHA 33 CUET
NIPUCOETUHEHNUS K BOJIOPACTBOPUMBIM TOJIMMEPaM

7. Crioco0 coxpaHeHus: HYy)KHOM OMOTEXHOJIOTY MPOIYKTUBHOCTH KYJIBTYP MUKPOOPTaHU3MOB
a) [ ] cyOnumaimoHHO€E BBICYIIIMBAHUE

b) [ |xkpuoxpaHeHue

¢) [ ] B chimy4nx MaTepuanax

d) [ ] mpu BbIcOKUX Temmeparypax

8. TexHomornyeckuii Bo3ayX Uit OMOTEXHOJIOTUYECKOTO TPOU3BOICTBA CTEPUIIU3YIOT

a) [ ] narpeBanuem

b) [ ] dpunsTpoBaHUEM

c)[ ] YD-o6nyuenuem

d) [ ] pammarueii B MaJbIxX J03aX

e) [ ] aHTHOMOTHYECKUMH BEIIECTBAMU

9. Beimenenne u OYMCTKA MPOTYKTOB OMOCHHTE3a U OPTCUHTE3a UMEET MPUHIUITHATBHBIC
OTIIMYHSI Ha CTAIUAX TpoIiecca



a) [ ]Bcex

b) [ ] KoHEYHBIX

¢) [ ] mepBBIX

d) [ ] TonBbKO Ha MOJATOTOBUTEIBHBIX TaIax

e) [ ] npUMHIMIHATBHBIX PA3THYUA HET

10. Bopb0a ¢ (aroBoii nHdpeKIHeH B 1iexax (hepMeHTau aHTUOMOTHYECKON TPOMBIIIIIEHHOCTH
HauboJee palroHaibHa MyTeM

a) [ ] yxecToueHHs1 KOHTPOJIS 3a CTEPUIIM3ALMEN TEXHOIOTUYECKOT0 BO3/IyXa
b) [ ] yecToueHHsI KOHTPOJIS 3a CTEPHIIM3AIMEH TUTATEILHON CPEIbI

¢) [ ] mosydeHus u UCTIONB30BaHUS (PAroyCTOMYMBEIX ITAMMOB OMOOOBEKTA
d) [ ] yxecToyeHHs] KOHTPOJIS 3a CTepUIIN3aueii 000pyJ0BaHUS

e) [ ] yxecroueHHst KOHTPOIS 32 PUIBTPAIIIOHHBIMH YCTaHOBKAMH

11. Haubosee 3 peKTHBHBIN XMMHYCCKHI METO pa3pyIIeHHs KIeTOYHbIX cTeHOK E. coli ¢
IENIBIO BBIJICJICHUS] peKOMOMHAHTHOTO TOPMOHA POCTA YeJIOBEKa:

a) [ ] ob6paboTka TU30IUMOM SUYHOTO OeJIKa

b) [ ] oOpaboTka KieTok HaTpus TuapokapoonaTom mpu pH 11.

c) [ ] oOpaboTka 3uMONIMA30H YIUTKU

d)[ ] oOpaboTka cMeChIO MMEKTHHA3BI U IEIUTFOJIA3hI

12. duznyeckuM METOIOM JIE3UHTETPallii KIETOK SBIISETCS:

. npuMeHeHne ynbpTpa3ByKa; 2. IpuMeHeHrne (epMeHTOB; 3. MPUMEHEHHE aHTHONOTHKOB; 4.
MPUMEHEHHE TOMYO0JIa; 5. OCMOTUYECKUH IIOK

a)[ ]1us

b) [ ] Tombko 5

¢) [ ]Bce, kpome 3

d) [ ] Bce mepeunciacHHbIC

13. XuMHUYECKUM METOJIOM JIe3UHTETPAIIUH KIICTOK SIBIISICTCS:

a) [ ] npumeHeHHEe BUOPATOPOB

b) [ ] 3amopakuBaHHE-OTTanBAHHE

¢) [ ] mpumeHeHHe aHTHONOTHKOB

d) [ ] ocMoTHYeCcKuii oK

14.BeriecTBO NEPEXOIUT U3 OJTHOM KUAKOCTU B APYTYIO TPU

a) [ ] TBepmo-xkuaAKOGDA3HOM SKCTPAKITUH;

b) [ ] xunko-xunkoda3sHON IKCTPAKIIHH;

c) [ ]ancopbuumy;

d) [ ] cemaparuu;

15.Pa3znenenue BenecTs, Mpu KOTOPOM Oromacca BCILIBIBAET HA TOBEPXHOCTH KYJIbTypalbHON
KUJKOCTH:

a) [ ] unbpTpanus;

b) [ ] bnorarus;

¢) [ ] cemapanus;

16. Apdunnas xpomarorpadusi OCHOBaHa Ha pa3AelieHUH BEIIECTB O

a) [ ]3zapsiny

b) [ ] runpodobHOCTH

¢) [ ]pasmepy

d) [ ] ciocoOHOCTH CBSI3BIBATHCS PA3TUYHBIMU XUMUYECKUMHU TPYIITIaMU

17. Paznenenne BEMECTB MO 3apsy XapaKTEPHO JJIA:

a) [ ] apdunnoii xpomarorpaduu;

b) [ ] 6ymaxHoi XxpomaTorpaduu;

¢)[ lyabrpaneHTpudyrupoBaHus;

d) [ ] noHooOMeHHO# XxpomaTorpaduu

18. KynbTypanbHO KUJIKOCTbIO HA3bIBAETCS



a) [ ] cinoxHas cMech, KOTOpasi UCIOJIb3yeTcs Uil pepMEeHTAIH, COCTOsIast U3 KIETOK
MPOYIIEHTa, KOMIIOHEHTOB MUTATEILHBIX CPEIbI

b) [ ] cinoxHas cMech, KOTOpasi 00pa3yercst 0 OKOHUYaHUU (epPMEHTALMU, COCTOAIIAs U3 KIETOK
MPOYIIEHTA, PACTBOPA HEMOTPEOICHHBIX MUTATEIHHBIX KOMIIOHCHTOB U HAKOTIMBIIIUXCS B CPEIC
MPOJYKTOB OMOCHUHTE3a

¢) [ ] cioxHast cMech, KOTOpast COCTOMT U3 PacTBOPA MUTATEIbHBIX KOMIIOHEHTOB U
UCIOJIB3YETCS ISl KyJbTUBUPOBAHUS OMOOOBEKTOB

19. YacTb cyCcrieH3MOHHOM WM KaJUIyCHOM KYJIbTYpBbI, UCIIOJIb3yeMasi JJis IEpecaky B (WK HA)
MUTATENbHYIO Cpeay:

a) [ ] wramwm;

b) [ ] unus;

¢) [ ] xmomn;

d) [ ]uHOKYJIIOM MJIM TpaHCIUIAHTAT

20. KynbTypa KIeTOK, BOSHHKIIIAS U3 MITAMMA ITyTeM CEICKIIUHU WIIM KIIOHUPOBAHUS, UMEIOIIast
MapKepHbIE MPU3HAKH:

a) [ ] mramwm;

b) [ ] uHus;

¢) [ ] xmon;

d) [ |uHOKYIIOM MM TpaHCILIAHTAT;

21. KynbTypa, BO3HUKIIAs! [10CJIE IEPBOrO CYOKYIbTUBUPOBAHUS, COCTOSIILASL U3 MHOTHUX
KJICTOYHBIX JIMHUH, BOSHUKIINX U3 KJIETOK, MIPUCYTCTBYIOIIUX B MIEPBUYHON KYIbTYypE:

a) [ ] wramwm;

b) [ ] uHus;

¢) [ ] xmon;

d) [ |uHOKYIIOM MM TpaHCILIAHTAT;

22. Ha3HaueHue nMUTaTeNbHbBIX CPe:

a) [ ] obOecnievyeHue KIETOK MUTATEIHHBIMU BEIIECTBAMU JJI1 CHHTE3a HEOOXOAUMBIX MPOTYKTOB
KU3HEICATCIILHOCTH;

b) [ ] momnepkaHue ONTUMANIBHBIX IS POCTa KIETOK (PU3UKO-XUMUYECKUX YCIOBHIA;

¢) [ ] obecrieueHus KJIETOK MUTATEIHLHBIMHU BEIIECTBA U I CUHTE3a OMOMACCHI;

d) [ ] Bce BhlenepeYrcIEHHOE BEPHO.

23. IlonyyeHue TUIOCOM MOCPENCTBOM BIPHICKMBaHUS pacTBOpa (hochonnnuaos B
OpPraHHYECKOM PaCTBOPUTEJIE B BOJHYIO CPEAY

a) [ ] Okcrpy3us

b) [ ] MeToa cioHTaHHON BE3UKYISAIIUN

¢) [ ] Umxexkuus

24. ®aza KyTbTUBUPOBAHHUS, XapaKTePU3YIOIAsicsd MaKCUMAIbHBIM HAaKOTIJICHUEM BTOPUYHBIX -
MeTabOoJIUTOB:

a) [ ] mar-da3za;

b) [ ] axcnioHeHIMaNBHAS WK JIorapudmudeckas ¢asa;

c)[ ] da3aszamennenus pocra,

d)[ ] cranmonapnas ¢asa;

25. ®aza KynTbTUBUPOBAHHUS, XapaKTEPU3YIOIIAsACI MaKCUMATbHBIM HaKOIJICHHEM TTEPBUYHBIX
MeTabOoJIUTOB:

a) [ ] mar-da3za;

b) [ ] axcrioHeHIIMaNBHAS WK JToTapudmudeckas ¢asa;

¢)[ ] dazazamennenus pocra;

d) [ ] craumonapuas dasa;

26. OTIUYUTENbHBIC TPU3HAKU IPIUGHOTO peakTopa:

a) [ ] MexaHHyecKkoe rnepeMennBanre KyJIbTypajdbHOM KUAKOCTH;

b) [ ] mepemermBanue cpebl 6apOOTUPOBAHHEM;

¢) [ ] umpkymsus cpesl 3a CUET MOTOKA BO3/IyXa,



Bonpocsl 11 MPOMEKYTOYHOM aTTeCTAMHU
1. buorexHonorus Kak Hay4yHas AWCHUIUIMHA, IIETH U 337a4d OMOTEXHOJOTHH, OOBEKTHI H
METO/Ibl OMOTEXHOJIOTUH.
2. llpupoma u MHOrooOpaswe OMOTEXHOJIOTHYECKHX IMpoIeccoB. Kparkas xapaKTepuCTHKA
OTJICIbHBIX Pa3/esIoB OMOTEXHOJIOTUU: (PUTOOMOTEXHOJIOTUH, 3000MOTEXHOIOTMH; TEXHUYECKON
MHUKpOOHOJIOTHH, OHMOreoTexHoNoruu. TexHomorndeckas OMOIHEpreTHKa; OMOTEXHOJIOTUS U
MeAMIMHA; OMOTEXHOJIOTHS ¥ BeTepUHApHUS; OMOTEXHOJIOTHS U MULIEBas MPOMBIIUIEHHOCTD.
3.  KynpruBupoBanue 6nonornyeckix 00bekToB. [loaroroBka OMoaornueckux 00beKTOB: TO00p
00BEKTOB; CENIEKIIUS.
4. CyOctparbl sl KyJIbTUBHPOBaHHA OHOOOBEKTOB; NPHHIMIBI ACHCTBUS U KOHCTPYKIUH
OuopeakTopoB; J1labopaTropHble, NHWJIOTHbIE U TMPOMBIIUIEHHbIE OHOPEAKTOphl;  MPOOIEMBbI
MaclITaOupOBaHuUsI.
5. buorexHonormueckue mpolecchl W amnmaparbl MEPHOIMUYECKOr0 U HEMPEepPHIBHOTO JICHCTBUSL
CHENUAIN3UPOBAaHHbIE TUIIBI OMOTEXHOIOTMUYECKUX ITPOLIECCOB U AIIAPATOB.
6. IlonmyyeHue KOHEUHOTO NPOAYKTA. OTAelIEHHEe OMOMAacChl OT KYJIbTYPAJIbHOM KHUIIKOCTH;
METO/Ibl pa3pyLICHUs KIETOK; OTAEIEHUE U OUMCTKA; KOHLIEHTPUPOBAaHUE; 00€3BOKUBAHUE; IIYTU
Moaudukanyu; crabminsanus, 6€30MacHOCTh MPOIYKTA.
7. OcCHOBHBIC 3aJa4ud WH)XEHEPHOUW sH3uMoJsoruu. MmMmoOmmm3anust (GepMEeHTOB U KIIETOK.
Hocurenu nns ummoOunu3anuu pepMeHTOB.
8. Meroapl GU3NYECKON W XUMUYECKOW MMMOOMIIN3anuU (DePMEHTOB.
9. CrabunpHOCTh UMMOOWIM30BaHHBIX (hepMeHTOB. Vcmonb3oBaHME HWMMOOHMIN30BAHHBIX
(epMEHTOB U KJIETOK B PA3JIMYHBIX OTPACIISAX MPOMBIIIIEHHOCTH.
10. Ucnonb3oBaHWe METOAOB TeHHOW HWHXEHepuu B QurodnorexHonoruu. llpumenenue
METO/OB T€HHON WHXCHEPHUU ISl yAy4IIEHUS aMHHOKHCIOTHOTO COCTaBa 3alacHBIX OEKOoB
pacTeHuid, TOBbIIIeHUA JPPEKTUBHOCTH TMpolecca (POTOCHHTE3a, YCBOGHUSA  a30Ta
PacCTUTEIbHBIMA OpraHU3MaMHu.
11. TIpumeHeHHE METOAOB FEHHOW MHKEHEPUU Ui PEIIeHUs MPoOIeM YCTOWYUBOCTH PACTEHHIA
K (putonaroreHam, repOoUIIMIaM, HACEKOMBIM, a0MOTUYECKUM CTpEccaMm.
12. BereraTHBHOE Pa3MHOXXEHHE PACTEHUH METOAOM KYJIbTYpbl TKaHeH. MeToasl U YyCIOBUS
KYJIbTUBUPOBAHUS KJIIETOK U TKAHEN paCTEHUM.
13. Tumbl KyabTYp pacTHTEIbHBIX KJIETOK M TKaHeW. KynbTHBHpOBaHHE KaJITYCHBIX KJIETOK.
JenuddepenmpoBka - Kak OCHOBa KaJlIIyCOTe€He3a. XapaKTepUCTHKA KaJUTyCHBIX KJIETOK.
14. KnoHanbHOEMHUKpOpa3MHOXEHHE U 03710poBiieHHe pacTeHui. [lomydeHune Oe3BHpPYCHBIX
pacTeHMi ¢ MOMOUIBIO KYJIBTYPhI allUKAJIIbHBIX MEpHCTEM Molera.
15. Ilonmy4eHue v KyIbTUBUPOBAHUE N30JIMPOBAHHBIX IPOTOILIACTOB PACTUTENBHBIX KIETOK.
16. Comarnyeckas THOpUIM3AIMS PACTUTEIBHBIX KJIETOK. BO3MOXXHOCTH ¥ HCHOJIH30BaHUE
METO/1a COMaTHYECKOM rHOpHInu3aIiy.
17. MeTonbl KJIETOYHOM WHKEHEPUH PACTCHHUH, HUCIIOIB3YEMbIE B CEJIEKIIUU (OIIOIOTBOPEHHE
INVitro, KyJIbTUBHPOBAaHWE HE3PENbIX THOPHUIHBIX CEMSIIOYEK M 3apOoJBIIICH, pereHeparusi
pacTeHMi U3 TKaHeH JeTalbHbIX 3apO/Iblllel, CO3JaHie raluIOU0B PACTEHUN).
18. Co3naHue TpaHCTEHHBIX PACTEHUH.
19. TlpombIlIIeHHBIE MTaMMBI MHUKPOOPTaHW3MOB M CHOCOOBI WX YCOBEPIICHCTBOBAHUSI.
[ToHsiTHE O KJIOHE KIJIETOK U IITaMMe, TpeOOBaHUS K TPOU3BOJICTBEHHBIM LIITAMMAaM.
20. TlonaTne o MyTareHese W METOJaxX BBIIEICHUS MYTaHTOB. MHIyIMpOBaHHBIA MyTareHe3 U
0TOOp MPOJYKTUBHBIX MYTaHTOB.
21. Crparerust CEJEKIIMOHHOH pPa0OTBI C MHKPOOPTaHM3MaMH; METOABI  CENEKIIUHU
MHUKpOOpranu3MoB. CTyneH4aTslii 0Toop.
22. TeHeTndeckoe KOHCTPYMpOBaHUE invivo (IIEPEHOC TEHETHYECKOW  MH(OpMAIUH:
KOHBIOTAIMS, TPAHCAYKIIHS, TpaHChOpMaLUs U TpaHCHEKLns).
23. T'eHeTHYeckoe KOHCTPYMPOBAHHUE IITAMMOB-IIPOAYIEHTOB invitro. Mcrounmku JIHK mis
KJIOHMPOBaHMUS.
24. Bakteprodaru u ux HCIOIb30BaHUE B OMOTEXHOJIOTHH.



25. XapakTepuCTHKa IIa3MHJ, MOHATHE O TIPYINaxX HECOBMECTMMOCTH. KoHbBbIOraTUBHBIE U
HEKOHBIOTaTUBHBICTIIIA3MH/IBI.
26. IToHsTHE O BEKTOPHBIX MOJIEKYJIaX.
27. MuxpoOuosornyeckue Ipou3BOCTBa, OCHOBAHHBIC HA MOTyYCHHH MUKPOOHOI OMOMAcCCHI.
28. TexHoJornyeckas cxema Mojay4eHuss MUKPOOHOTO OelKa.
29. IlpousBosacTBa, OCHOBAaHHBIE Ha TMOJYYCHHH MHUKPOOHBIX MeTabonuToB. IlonstHe o
NEPBUYHBIX U BTOPUYHBIX MeTaOonuTax. IIpMHIMIBI MOTy4YeHUs NEPBUYHBIX U BTOPUYHBIX
METa0OIUTOB.
30. BuorexHomgornueckoe Npou3BOACTBO AMUHOKHUCIIOT.
31. BrOTeXHOIOrHYECKOe MPOU3BOJICTBO (PEPMEHTOB.
32. Knaccudukanus aHTUOMOTHYECKMX BEIIECTB, MPOIYLUPYEMBIX MHUKPOOPraHU3MaMH.
OcHOBHBIE IPOAYLIEHTHl AaHTUOMOTHKOB.
33. BuoTeXHOJIOrMuecKue cXembl MOIy4e€HUs] aHTUOMOTHUKOB.
34. TlomyueHue ITMKaHOB U TIIMKOKOHBIOTAHTOB MUKPOOHOTO MPOUCXO0XKICHHUSI.
35. [losyueHune SHTOMOIIATOI€HHBIX NPENapaToB, OCOOEHHOCTH OPraHU3aIMK IPOU3BO/ICTBA.
36. TexHoyOTHS MPOU3BOJCTBA OAKTEPHATIBLHBIX YIOOPEHUH.
37. IlonyueHue MUKPOOHBIX UMMYHOOHOIOTHUYECKUX MPENapaToB.
38. TpamunuoHHBIE MHUKPOOMOTEXHOJIIOTHYECKHE Tporiecchl. [lomydenne npoayKToB OposkeHUs
MHUKPOOPIaHU3MOB.
39. Opranusamus Mponu3BOICTB, OCHOBAaHHBIX HA CIIUPTOBOM OpPO’KEHHH MUKPOOPTaHU3MOB.
40. MonoyHOKHcI0€ OpOXKEHHUE U TPOU3BOACTBO MOJIOUHOKHCIIBIX ITPOAYKTOB.
41. BHOTEeXHOJOTHYECKUE  IMPOW3BOJACTBA, OCHOBAaHHBIE HA  IMPONHOHOBOKHUCIOM U
MAacCJISHOKHCIIOM OpOKEHHH.
42. BHOTEeXHOJOTHYECKUE MPOU3BOICTBA, OCHOBAHHBIE Ha YKCYCHOKHCIIOM OpOKECHHUU.
43. BHOTEeXHOJOrMYeCKue MPOU3BOACTBA, OCHOBAHHBIE HA AlleTOHOOYTHIIOBOM OpPOKEHUH.
44, MuxkpoOHas TpaHchopManus OPraHUuIeCKUX COCTUHEHUH.

7. laHHbIe 1JIS1 y4eTa ycneBaeMocTH cTyieHToB B BAPC

Tabnuma 1.1 Tabnuia MakCUMaIbHBIX OAJIJIOB 1O BUIaM YU4eOHOU JesITebHOCTH.

ne
Hpyr [TpomexyT
Jlaboparo |[TpakTuue [CamocTosATe | ABTOMATU3UpP| BUIBI
Jlexknn . ouHas
Cemectp pHBIE CKHE JIbHAS OBaHHOE yaeOHOM Hroro
u aTTecTanu
3aHATASA | 3aHITHA paboTa |TeCTHpOBaHUE|ACATEIHHO .
CTH
8 12 24 0 14 0 30 20 100

HporpaMMa OICHUBAHUSA y‘leﬁHOﬁ ACATECJIBHOCTH CTYACHTA

8 cemecTp
Jlekuuun
ITocemaemMocTh, akTUBHOCTE - om () 0o 12 bannos.

JlaGopaTopusle 3ansitusi — om () 0o 24 b6annos

CaMOCTOATEIHHOCTh TIPU BBIMIOJHEHUH Pa0OThI, MPABWIHHOCTh BBIMOJTHEHHUS 3alaHuid U
o opMIICHHS Pe3yabTAaTOB HCCIenoBaHUN — om () 0o 12 6annos.

YCTHBIN OMPOC:MPaBUIBHOCTh OTBETA, TPAMOTHOCTh HW3JIOKEHUs Mmarepuana - om ( oo 12
bannos.

IIpakTHYeckune 3aHATHSA - HE IPEIYCMOTPEHBI.



CamocrosiTesibHast padota - om () 0o 14 b6annos
[ToaroToBka K 3aHATHSM 10 MaTepualiaM JIEKUUHU U uteparype — om 0 0o 14 6annos.

ABTOMﬁTHZ}HpOBﬂHHOE TECTUPOBAHUE - - HC [TPCAYCMOTPCHO.

Jlpyrue BUabI y4eOHoii aeaTeabHocTH - om () 0o 30 b6annos

Harnucanue pedepara u odpopmiieHHE €ro Mo TPAAUIMOHHON CXeMe: BKIIIOYAIOIIET0 BBEJCHUE,
[IOCTPOECHHUE HAYYHOI'O TEKCTA, 3aKJIIOYEHHUE, CIIMCOK MCIOIb30BaHHOM uTeparypbl- om () do 15
bannos.

KonrtponbHas pabora, KOIMYECTBO MPABHILHO BHIMOJIHEHHBIX 3aJaHuii - om () 0o 15 b6annos.

IMpomexyTrounas arrectamus ( 3a4et) — om () 0o 20 6annog
[TpomesxyTouHas arrectanus B 8 cemecTpe IpOBOIUTCS B YCTHOU (opMme.
IIpu npoBeieHUH IPOMEKYTOUHON aTTECTALIAN:
o1 16 1o 20 6a/1710B — OTBET HA «OTIUYHO»/ «3a4TEHOY
ot 11 no 15 6a/5I0B— OTBET HA «XOPOLIO»/ «3aUTCHO
ot 6 10 10 6a/1510B — OTBET HA «YAOBIECTBOPUTEIHHOY/ «3aUTEHO»
ot 0 10 5 6a/1710B — OTBET HAa «HEYIOBJIIETBOPUTEIHHOY»/ «HE 3aYTCHOY
Takum o00pa3oM, MakCUMaJlbHO BO3MOXKHasi CymMMa Oa/uIOB 3a BCe BHJbI y4eOHOI
NeSITeTbHOCTH CTyleHTa 3a 8 cemectp mo aucnumuinae «buorexnomorus» cocrasiser 100
0asioB.

Tabmuma 2.1 Tabnuna mnepecyera TMOJYYEHHOM CTYIEHTOM CYMMBI OaijioB IO
TUCHUTUTHHE «BHOTEXHOIOTHS» B OIICHKY (3a4eT):

51 Gay u 6onee | «3a4TEHO»
0-50 6ayu1oB «HE 3a4TEHO




8. Yuebno-meronmueckoe u nudpopMannonnoe ofecnedenne NHCIHILTHHLL (mopayist).

4) OCHOBHas JIATepaTypa:
1. Mukpo6uonorus: y4e6. mocoGue / P. I'. Tocmanos [u mp.]. Canxr-IlerepGypr; Mocksa; |/
Kpacaopnap: Jlaus, 2011. 494 c.

2. Muxpo6uonorus.. Bonbmroii npaxtukym [DneKTpoHHBIH pecype]: yuebroe mocobue / A. M.
Iletepcon [u ap.]. Caparos : [6. u.], 2015. 85 c.
3. Ocrosel 6uotexnonorun: Yuebroe nocobue / A. FO. TIpocekon [u np.]. - Kemeposo : Keme-
POBCKHI{ TEXHOJIOIHYECKU# HHCTUTYT MHALIEBOM NpoMBIILIeHHOCTH, 2015. - 214 ¢. 7 :
4. Ocnosrl 6uotexHonorun : Kype nexumii / I'. K. YKaitiuGaesa [u 1p.]. - Amvatsr : Hyp-Tlpunr,

2016.-57¢c. %

B) IporpamMMHoe obecnieuerne 1 NHTepHeT-pecypes:

1. OC Windows (mmnensuonnoe I10) wmm OC Unix/ Linux (cBobosHoe I10)

2. Microsoft Office (unen3nonHOe [10) um Open Office, JTibreOffice (cBobo1HOE T10)
3. bpaysepsi Internet Explorer, Google Chrome, Opera u ap. (ceoboanoe I10)

4. 3onanbHas HaywyHas GuOGMHOTEKa MMenu B.A. Aprucesuu CT'Y mmenu H.I. YepnsImesckoro
http://library.sgu.ru

7. Onexrponnas 6ubnuoreynas cucrema UHOPA-M

8. Dnexrponnas 6ubmuoreunas cucrema KOPANUT

9. Dnexrponnas 6ubnuoreynas cucrema AUBYKC

10. DnexTponnas 6ubnroreunas cucrema PYKOHT

11. Dnextponnas 6ubimoreunas cucrema BOOK.ru

12. Hay4nas snextponnas 6ubnuoreka eLIBRARY

13. DnexTponnas 6ubnuoTeunas cucrema IPRbooks

14. DnextporHas Gubnuoreunas cuctema JIAHD



9. MartepnaibHO-TeXHHYecKoe oDecneueHne THCUHILTHHBL

YueOHple ayINTOPUH [UTS MPOBEIACHHUs 3aHATHH, paboyne MecTa, OCHaleHHbIE ayIHOBH3Y-
QIBHBIMH CPEJACTBAMHU (MYJbTUMEIHMIHBIM JEMOHCTPAIMOHHBIM KOMIIIEKCOoM). [lis peann3auuu
JaHHOH paboueil MporpaMMBl HCTIOJB3YIOTCS ayaAMTOpuH (KaOHHETBI), 000PY10BaHHBIC ME/IOBLIMU
OCKAMH, Ay AMOBH3YAJIbHBIMH CPEICTBAMH H MYJIbTUMEAMNHBIMH J1€MOHCTPAMOHHBIMHE KOMILIEK-
camu. JlocTyn crynentoB Kk MHTepHer- pecypcam obecrieiuBaeTcs 3a0M OTKPBITOrO AOCTYMA K
WUnTepHeT-pecypcam B Hay4yHoi 6ubaunorexe CIY.

Bce ykasaHHbIE MOMEIIEHHS COOTBETCTBYIOT ASHCTBYIOIIMM CAHMTAPHBIM M MPOTHBOIO-
JKAPHBIM HOPMaM, a TaK)Ke TPeOOBAHUAM TEXHHUKM Oe30M1aCHOCTH U OXPaHbl TPY/Ia NPH IPOBS/ICHHA
yueGHBIX, HAYYHO-HCC/IeI0BATEILCKHX H HAYUHO-NPOH3BOACTBEHHBIX paloT.

Jlns mpoBeneHus aucuunanEsl «BbuotexHonorus» B 30HanbHON HayuHo# Gubanoteke CI'Y
HMEETCH B HCOGXO;‘IHMOM KOJIHYECTBE JHTEpaTypa.

Jl1st BEITIOTHEHHS MPAKTHYECKHX paboT HeoOX0AMMO HATMYHE CTEPUIbHOR KOMHATBI WK
naMuHapa, nabopatopHoe o0OpYAOBaHHE: MHUKPOCKOIbI, aBTOK/IaB, TEPMOCTAT, AHCTHIIATOP,
XOJIOIMIIBHUK, QHAJTHTHYECKUE BECHI, 2IEKTPOIJIMTKA, CIIMPTOBKY; 1abopaTopHas mocyja: Jaii-
ki [letpu., mpoOHpKM, MUMETKH, KOJAOBI, rpaayHpOBaHHbIC CTaKaHbl U LMIMHIPLI, LINATEIH,
CKanblEeNy, pernapoBaibHble WITbl, a TaK/Ke MUTATE/IbHbIC CPEIbl, XHMHYECKHE PEaKTHUBbI, HH-
auKaropHast ¥ puiIbTpoBasibHag Oymara.

Ipakmuueckas nod2omoeka B pamMKkax TabopaTOpHBIX 3aHATHI NMPOBOANMTCA Ha Oase
UBOPM PAH.

IIporpamma cocTasieHa B cooteretBiy ¢ TpeGosanuamu ®I'OC BO no HanpasieH#io
noarotorku 06.03.01 Buosnorus, npoduns «bnoxumusa 1 GpU3H0IOrHs MPOLECCOB aNanTaluu».

ABTOpLI
JloteHT Kadeapbl MUKPOOHOJIOTHH /
u GU3KOIOrHH pacTeHuH, K.0.H. %/ B. B. Kopo6ko
¥
olieHT Kadeapbl MUKPOOHOIOTHH
JloueHT kadenp poGHos e
¥ (PU3HOIIOrHH pacTeHuii, K.0.H. -« E.B.I'nunckas

[Tporpamma ono6peHa Ha 3acenannn Kadeapsl MUKpOOHONIOrHH U (GU3HOIOTHH PacTeHHH
ot 7 centsidopst 2021 rona, nporokon Ne 11.
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