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1. lleau ocBOeHUNA TUCHUILIUHBI

enpro ocBoeHUS qUCIUTUIMHBI « OCHOBBI OMOTEXHOJIOTHUWY SIBJSETCS IMMOJArOTOBKA OaKaIaBpOB IS
Hay49HO-HCCIIEAOBATEIHCKON PAOOThI, CBSI3aHHOW C MCIOJIB30BAaHUEM OHOJIOTMYECKUX OOBEKTOB B
KaueCTBE YYaCTHUKOB XMMHYECKHX TPOILIECCOB MPU pa3pabOTKEe W HCCIEIOBAHUU JIEKAPCTBEHHBIX
CPEIICTB M OMOJOTUYECKH aKTUBHBIX BEIIECTB; ISl IPOU3BOACTBEHHO-TEXHOJIOTHIECKON NEATEIbHOCTH
B 001acTH MPOM3BOJICTBA JIEKAPCTBEHHBIX CPEACTB M OWOJOTUYECKH AaKTUBHBIX BEIIECTB; JIA
MpEenoJgaBaHus XUMHYECKUX AUCIHUIUIMH B YacTH (POPMUPOBAHUSA MEKIPEIMETHBIX CBS3€H Y4EOHBIX
JTUCITUTIIINH €CTECTBEHHOHAYYHOTO PO (QHUJISL.

2. Mecto qucuMiuinHel B cTpykrype OIl
Kypc «OcHOBBI OMOTEXHOIOTHI» OTHOCUTCSA K (GOpMUPYEMOI ydaCTHHUKaMHU 00Opa30BaTEIbHbIX
otHomenuit yactu OIl, uuraercs oOywarommmcs B 6 cemecTpe, Mociae M3Yy4eHHUs] UMM JUCIUIUINH
«buonorus ¥ OCHOBb MEAMIMHCKMX 3HaHUI», «BBelneHue B MEAMIIMHCKHE HAHOOHMOTEXHOJIOTHUNY,
napajuieflbHO ¢ JUCHUIUIMHAMU «OpraHudeckas XUMHUs» U «XUMHUYECKHE OCHOBBI OHMOJIOTMYECKUX
MIPOLIECCOBY, Oa3UPYACh Ha MOJIYYaEMbIX NPU UX U3YUEHHH IMPEACTABICHUSAX O XUMUYECKOM CTPOCHHUU
YKUBBIX CUCTEM U XMMHUYECKHUX MPOIeccax MPOTEKAIOLIUX In Vivo.

Jlj1 OCBOEHMSI TaHHOW JUCLMILIMHBI 00yJarOUTUIICs T0JKEH:

3HaTh: OCHOBHBIE KJIACCHI OPraHUYECKUX COEAMHEHUN, UX XUMHUYECKHE CBOMCTBA; MPUHLUIIBI
KJIETOYHOM oOpraHu3aluyd OHOJOTMYECKHX OOBEKTOB, Ouopuznueckue M OUOXMMUYECKHUE OCHOBBI
(GYHKIIMOHMPOBAHUS ~ JKMBOTO,  MEMOpaHHbIE  MpOLIECCHl U MOJIEKYJSIpHbIE ~ MEXaHU3MbI
KHU3ZHEJESITENIbHOCTH;

YMeTh: NpOBOAUTH HAINpPaBJICHHBIN MOMCK, aHAJIM3UPOBATh U pedepupoBaTh HAYUHYIO JUTEpa-
TYpY, BbIpabaThIBaTh Ha OCHOBE €€ PallMOHAIbHOI'O aHaJIM3a CBOIO TOUYKY 3PEHHMSI IO BOIIPOCaM y4eOHBIX
JUCLMIUIMH U OTCTauBaTh €€ BO BPEMsI IUCKYCCHH;

HMeTh: mpakTU4YECKHUI ONBIT UCIOJIb30BAHUS COBPEMEHHBIX KOMITBIOTEPHBIX U MH()OPMAIIMOHHO-
KOMMYHHMKAI[MOHHBIX TEXHOJIOTHH.

OcBoeHue JaHHOM JAUCUUIUIMHBI HeoOxoaumo Juisi u3ydeHuss «OCHOB MEAMLIMHCKOW U
(dapMalleBTUUECKON XUMHUW», MPOXOXKIACHHUSI MpPaKTHUKyMa I10 MEIUMLIUHCKON U (apmaneBTHYECKON
XUMHH, TIPOU3BOJICTBEHHON NPAKTHKH, IE€JAaroruuyeckoi, a TakkKe IMPOU3BOJACTBEHHON IIPAKTHUKH,
MIPEAJUTIIOMHOM.

3. Ilnanupyemblie pe3yJbTaThl 00YYEeHHUs M0 AUCLHMIIINHE

3.1. Komnerenuun, poOpMHPOBAHUIO KOTOPHIX CIOCOOCTBYET TMCHMILIAHA

[Ipu ocBOCHHM TUCHUTUTUHBI POPMUPYIOTCS CIETYIONINE KOMIIETeHIIMH B cOOTBETCTBUU ¢ PI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOATOTOBKH:

B) npodeccuonanpubie (I1K):

[IK-2 - CnocobeH oka3biBaTh HHGOOPMAIIMOHHYIO MOIACPKKY CHEIUATUCTaM, OCYIICCTBIISIONIAM
Hay4YHO-HCCIIEI0BATENbCKUE PAOOTHI

3.2. [lepeyeHb NJAHUPYEMBIX Pe3yJabTATOB O0y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX C
UHIUKATOPAMH JTOCTH:KeHHs GOPMUPYEMBbIX KOMIETEHIU

B pe3ynbraTe ocBO€HUS AUCUUILTMHBI OO yJarOUIUHCS JOJDKEH:

3HaTh:

Croco0Obl moucka, oTOopa M mepepadOTKH HaydyHOW WHQOpMAaIMK, MOCBAIMIEHHON BOIpOCaM
OMOTEXHOJIOTHH;, HWCTOYHWKH HAyYHOH HWH(POpPMAIUH 10 OWOTEXHOJOTHUH; CYTh M JTalbl T'eHHO-
WH)KCHEPHOTO JKCTepUMeHTa; UcTouHuKH (parmentoB [IHK, mcmomb3yembIx aisi KOHCTPYHPOBAaHUS
PEKOMOMHAHTHBIX MOJIEKYJI; TEOPETUYECKHE OCHOBbI KJIETOYHOM HWH)XKEHEPUU M CO3JaHMS
MOHOKJIOHQJIbHBIX ~ QHTUTEN; OCOOEHHOCTH (PYHKUMOHUPOBAHUA (EPMEHTOB KaK TUIHYHBIX
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OMOKAaTaIu3aToOpoB B  IPOMBIIIEHHBIX (EepMEHTepax, METOAbl HMMMOOWIN3aUUU  (EPMEHTOB,
TpeOOBaHUs K HOCUTEIIAM JUIsl UX UMMOOUIIN3alMU; OCHOBHBIE PUHIUIIBI MUKPOOHOTO CUHTE3a OEJIKOB,
JUOUAOB, BUTAaMUHOB, OPraHWYeCKMX KHUCIOT, TOPMOHOB U Jp. HPOAYKTOB COBPEMEHHOMN
ouorexnonoruu; (IK-2);
YMers:
MPUMEHSTh 3HAaHHE XMMHUYECKMX OCHOB OMOJIOIMUYECKUX IMPOLIECCOB U OCHOB OMOTEXHOJIOTUM JJIS
KpUTH4ecKoro aHanuza uHpopmauu CMU, nocesmienHoi 6uorexnonoruu u ee npoaykram (IK-2);
HNmeTh HaBbIKH:
MoucKa 1 nepepadoTku nHpopmanuu no nzydaemoit npodiaeme (IK-2).

4. O0beM M coepskaHMe U CHUTITHHBI
O0beM MUCHUIUTHHBI COCTABIISET 2 3a4€THBIX eNUHUIIBI (72 akaIeMUYECKHX Jaca).

4.1. Conep:xaHue JHCHMIUIMHBI 1O pa3genaM (TeMaM), COOTHECEHHO€ C BHIAMH H
TPYAOEMKOCTHI0 3aHSTHI JeKIHOHHO-CEMHUHAPCKOT0 THIIA

OO6beM MHOU KOHTAKTHOW pabOThl U CaMOCTOSTEIbHOM pabOThl 0Oy4aromierocs 1o JUCHUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunpl 3anatnii, ux @OopMBI TEKYILETO
/1 Pasnens! (Tembr) = 00BeM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
TIACIATLINHBI 3 04HOHU (opMe 00ydeHUsT) 04yHOH (opme 00ydeHUsT)
=
) 3aHsaTus 3aHsaTus
© P— cemmHap- MDOpMBI IPOMEKYTOUHOM
HOI'O TUIIa CKOro THna aTTecTaluu
1. | IIpeamer u 3a71a4u OMOTEXHOJIOTHH, 6 2 1
€€ MECTO U POJIb B COBPEMEHHOM ceMHUHap

MPOMU3BOJICTBE. Y CIIEXU
COBPEMEHHOM OMOTEXHOIOTHH B
pacTEHUEBOJICTBE, )KUBOTHOBO/ICTBE,
MEMIIMHE, (hapMaKOJIOTHH,
SHEPreTUKe, MUIIEBOM
MIPOMBITIUIEHHOCTH, TIPOM3BOJICTBE
CBIpbSL M OXpaHe OKPYKaroUIeH
cpenbl. lcTopusi BOSHUKHOBEHUSA U
CTAHOBJICHHS OMOTEXHOIOTUH

2. | Texuudeckass MUKPOOHOJIOTHS 6 2 2 cemunap | KontponbHas pabora,
3alUTa MPOEKTOB

3. | UmxkenepHas 2H3UMOJIOTH 6 2 2 cemunap | KontponbsHas pabora,
3alUTa MPOEKTOB

4. | I'enernueckass HHXCHEPUS 6 4 4 cemunap | KontponbHas pabora,
3aluTa MPOSKTOB

5. | Knerounas umxenepus 6 2 2 cemuHap | KonrponbHas pabora,
3alUTa MPOEKTOB

6. | Hanobuorexnomnorus 6 2 2 cemuHap | 3ammra MPOEKTOB

7. | CoBpeMeHHBIE TPOOIIEMBI 6 2 1 cemunap | 3amuTa MPOEKTOB

OMOTEXHOJIOTHH U IYTH UX PEIICHUS

Hroro 1o nucuuILInHe: 16 14 3auger
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4.2. PazBepHyToO€ OnMcaHue COAePKAHNS JMCHMILIMHBI IO pa3aejaM (TeMaMm)

IIpenmer u 3a1a4un GMOTEXHOJIOTHH, €e MECTO M POJIb B COBPEMEHHOM NPOU3BOJACTBE. YCrexu
COBPEMEHHON OHOTEXHOJIOTUM B PACTEHHEBOJCTBE, >KMBOTHOBOJCTBE, MEIULMHE, (apMaKoJIOTHH,
SHEpPreTHKe, MUIIEBOM MPOMBILIIEHHOCTH, IPOU3BOJCTBE ChIPbs U OXpaHe OKpYXKAaloIlel Cpessbl.
Hctopus OMOTEXHOJOTMHM B CBSA3M C Pa3BUTHEM IPOMBIILJIEHHOW MUKPOOHOJOTHUH, F'€HETHYECKOH U
KJIETOYHOM MHXEHEPUU, UH)KEHEPHOU SH3UMOJIOTUH, TEXHUYECKON MUKPOOUOIOTHH.

TexHuyeckass MHKpPoOMoJIOTMAA. MUKpOOpPraHu3Mbl, UX pa3HooOpa3sue U  CBOWCTBA,
oOycnaBiaMBarOLIUe IPUMEHEHUE B IPAKTUYECKON IeSTEIIbHOCTH YeIOBEKa.

CripbeBas 6a3a TexHU4YeCKOM MuKpoOuosoruu. [lomgydeHue yrieBogopo 0B, METaHOIa, ITAHOJA,
YTJI€BOJIOB, MEJIACCHI, YKCYCHON KHCIOTBI.

[IpousBojcTBa,  OCHOBaHHbIE Ha  IOJYYEHUH  MHUKpPOOHOW  OuWOMAacchl,  IMPOJIYKTOB
KHU3ZHEJESATEIbHOCTH MUKPOOPIaHU3MOB U KOMIIOHEHTOB MX KJIETOK.

[IpousBoacTBo aMuHOKUCIOT. Henocratku mosydyeHHs aMHHOKHCIOT XUMHYECKUM CHHTE30M.
[Tpon3BOJACTBO AMUHOKUCIOT W3 OEIKOBBIX TI'MAposin3aToB. OJHOCTYNEHUYATHI M JIBYXCTYIEHYATHIN
CIOCO0bI MUKPOOHOJIOTHYECKOTO CHHTE3a aMUHOKUCIIOT. [IpeniiecTBeHHUKN aMUHOKUCIOT. bruocunTtes L-
eny, L-npo. Dtambl TEXHOJOIMYECKOTO TpoLecca IOIYYeHHS aMHUHOKUCIOT MHUKPOOHOJIOTHYECKUM
CHHTE30M.

buorexnonornveckoe noixydeHue 0enka. Jpoxoku Kak HCTOYHUKH TOJYYCHHUsS] KOPMOBBIX OEIIKOB.
TexHoI0rn4ecKue MpoLecchl MOIy4eHUsI KOPMOBBIX JPOACOKEH Ha pa3InyHbIX cyOcTpaTax.

[Ipou3BoCTBO JNUNUIOB MHUKPOOHBIM CHHTE30M. TexHoisorus, ceipbe. [IpoayneHTsl JUnuAOB:
0aKkTepuu, MUKPOCKOIIMYECKUE TPUObI, BOJOPOCIIH.

buocunte3 antnObmotuxoB. [lonsarne 006 aHTHOMOTHKAX, X OuWoJOTHYECKass poJib. Bakueimiue
npoayueHTsl. Kiaccudukanys aHTHOMOTHKOB: MEHULMIUIMHBL U 11€PaTOCIOPHHBI, aMUHOTJIMKO3U/IHbIE
AHTUOMOTHKH, TETPALMKINHBL, aKTHHOMUIIMHBI, MAaKpOJIUbl U Ap. OCHOBHBIE 3TAlbl MPOMBIIIIEHHOTO
MoJiyueHus: aHTUOMOTHKOB. [IprMeHeHne B MeIUIIMHE, CEIbCKOM XO3SHMCTBE, MUILEBON U KOHCEPBHOM
MIPOMBIIIJIEHHOCTH.

buoreorexnonorus. MHUKpoOpraHU3Mbl, HCIOJb3yeMble B OHOre0TEXHOJOTUU. MexaHu3m
OaKTepuaNIbHO-XUMHUYECKOTO OKUCIIEHUS CyOCTPaTOB B OMOI€OTEXHOJIOT U H.

Ponp OnoTexHOJIOTMM B YIYYIIEHHWU 3KOJIOTMYECKOM CUTyaluu Ha IutaHere. Od4ucTKa BO3/yXa,
CTOYHBIX BOJI, OYBBI. broras u nepcrneKkTuBbl €ro MPUMEHEHHUSL.

HNnxenepnasi 3u3umoJsiorusi.  Vcropus pasButusi npukiaaHod sH3uMosioruu. CoBpeMeHHbIE
CHOCoObI MOTy4YeHUs: PEPMEHTOB U UX MCIIOJIb30BaHUE B TEXHOJOTUYECKUX Mpoueccax. [IpenmymiecTBo
MMMOOUIIN30BAaHHBIX (PEPMEHTOB KaK BBICOKOA((EKTUBHBIX KaTaan3aTopoB. DakTOphl, BHI3BIBAIOLINE
WHAKTUBALUIO ()ePMEHTOB.

Hocutenu nmns mmmoOunuzauuu ¢epmentoB. Ux knaccudukanus. TpeOoBaHHS K HOCHUTEINIO.
buonerpananus noJiMMepHbIX HOCUTENEH.

Opranuyeckue noJiuMepHble HocuTenu. [IpupoaHble opraHMYecKHe MOJUMEPHbIE HOCHTENIU Ha
OCHOBE TOJIMCAaXapuA0B: LEJIII0I03a, XUTHH, AEKCTpaH, Kpaxmal, araposa, arap, renaput. Jlocrouncraa
U HENOCTaTKU 3TuUX Hocurteneil. Hocurenu Ha ocHoBe OenkoB: KepaTMH M KosuiareH. [Ipupossbie
OpraHMYeCcKUe HOCHTENM Ha OCHOBE JUMNUIOB. MoHOCIOM NUOUAOB. JIOCTOMHCTBA W HEAOCTaTKU
OENKOBBIX M JIMIUJHBIX HocuTede. JIMmocoMbl: MyJabTHIIaMEUISIpHBIE, MOHOJIAMEJUIIPHbIE U
MakpoBe3uKyisipuble. IlpenmymectBa nunocoM. CHHTETUYECKHME OpPraHMYECKHE IOJUMEpPHbIE
HOCHUTENM, UX JOCTOMHCTBA M HeAocTaTKu. [lonmMeTnieHOBble HOCUTEIHN: CTUPOJ, MOJHAKPHIAMUIL.
Crpoenue. JlocTonHCTBA M HENOCTATKU ITHX HOcHuTeNel. [lomuaMuiHpie HOCUTENHM HA OCHOBE KaIlpoHa.
Hocutenu Ha OCHOBE NOJMBUHUIOBOIO CHUpPTAa U HoJuypeTaHa. JIOCTOMHCTBA M HENOCTATKH 3TUX
HOCHUTEIIEN.
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Heoprannueckue HocuTenu s MMMOOMIM3aluu (EPMEHTOB: KPEMHE3EMbI, aJIFOMOCHIIMKATBHI,
KEpaMHKa, yroJjb, Caka, OKCUbl METAIIOB. MIX TOCTOMHCTBA M HETOCTATKH.

Metoasl UMMOOUIN3aIKA PEPMEHTOB.

duznyeckue METOoJpl UMMOOUIN3aLUU (HEPMEHTOB: aaCcOpPOLMs Ha HEPACTBOPHUMBIX HOCHUTENSX,
BKJIIOUEHHUE B TOPBI Iejisl, UCIOJIb30BaHUE MOJYIPOHUIIAEMbIX MEMOpaH, UCIOJIb30BaHuE IBYX(a3HbIX
cpen. akTopsl, BAUSIONIME Ha aKTUBHOCTh (PEPMEHTOB, UMMOOUIIN30BAaHHBIX 3TUMH METOIaMU.

XUMHYECKHE METOAbl MMMOOMIM3auuu (epMeHTOB. XUMHUYECKas CTPYKTypa (EpMEHTOB M HUX
(GYHKIIMOHAJIBHBIE IPYMIbl. BUbI KOHCTPYKIIUI XUMHUYECKH HUMMOOUIN30BaHHBIX pepMeHTOB. Peakiuu,
JeXallue B OCHOBE XMMUYECKOW MMMOOUIN3alUU (PEPMEHTOB: peakMu 00pa30BaHUS aMHJIHOM CBS3H,
peakuuu oOpa3oBaHHUs KapOaMUAHOM CBSI3M, peakUWud oOpa30oBaHHUS BTOPUYHBIX aMHHOB, PEAKIUU
a30CcoYeTaHMs, peakuu 00pa3oBaHusl IUCYIb(UIHON CBSI3H.

[IpuknanHoe 3HaYeHUWE UWHXKEHEpPHOM HH3uUMoJsiorud. [IpumeHeHne UMMOOMIM30OBaHHBIX
(epMEHTOB B aHAJIUTUYECKUX LEIsIX. DEpPMEHTHBIE JIEKTPObl U MUKPOKAIOPUMETPUUECKHUE JaTUUKH.
Hcnonb3oBaHre UMMOOUIM30BAaHHBIX (PEPMEHTOB B MHILEBOM POMBIIIIEHHOCTH.

[Ipumenenue pepmMeHTOB B (papMaKOIOrHH U MEAULIUHE.

I'enernuyeckass uHxkeHepusi. VcTopus CTaHOBIEHUS M Pa3BUTHS T€HETUYECKOW WHYKEHEPUHU.
['enernueckas HHKEHEpUs, €€ CBA3b C YCIEXaMU MOJIEKYJISIPHOW OMOJIOTUN U T€HETUKH, 3H3UMOJIOTHH U
XUMHHM HYKJIEHMHOBBIX KUCJIOT. Tpu 3Tama B pa3BUTHUM reHeTHdeckod umxeHepuu (o A.A.baeBy):
JI0Ka3aTeNIbCTBO MPUHIMIHAIBHON BO3MOKHOCTH noiydeHus pekomOuHaHTHbIX JJHK in vitro; Hauano
pabotr mo mosydeHuto pekomOmHaHTHBIX JHK; BkmtoueHune reHOB BbICIIUX (OPM B BEKTOPHBIE
Mozekyibl JIHK. [IpuHnunraneHbeie OTINYUSA TEHETUYECKOW HHKEHEPUH OT KIIACCUYECKOM CEJIEKIUU.

TeopeTnueckue OCHOBBI T'€HETHYECKOW WHKEHEPHM: BBISICHEHWE YHUBEPCAJIbHOCTH JKM3HU Ha
MOJIEKYJISIPHOM YPOBHE; MOJIEKYJISIPHbIE MEXaHU3Mbl MATPUYHOTO CUHTE3a; (PepMEHTHI, IPUMEHSIEMbIE B
KOHCTPYMPOBaHUU peKoMOMHaHTHBIX Mosekyn JJHK.

Oranbl FeHHO-UH)XEHEPHOTO SKCIIEPUMEHTA.

[Tonyyenue dpparmentoB JJHK: n3 renHoma >KuBBIX OpraHu3MoOB; ITyTeM cuHTe3a AByHuteBoit JJHK,
koMiiemeHTapHoit MPHK sykapuot; myreM TOTambHOT0 XUMUKO-(EPMEHTATUBHOIO CHUHTE3a I'€HOB.

Koncrpynposanne pexkomouHanTHbix JJHK. Coemunenue ¢pparmentoB JJHK ¢ momompto nuras in
vitro. CtabmibHOCTh pekoMOuHaHTHBIX JITHK.

KoncrpyrnpoBanue BektopoB. TpeboBanusl, mpeabsaBiIsieMble K BEKTOPY.

Beenenue pexom6unantaoit /IHK B kieTky-penumnueHT myreM TpaHC(OpMalMM, KOHBIOTAIUU,
TpaHC(EKIUU U TPAHCAYKLIUH.

OTO6op KIOHOB, COJEpPKAIUX pEeKOMOWHAHTHBIM TeH. Meronel anammsza JIHK kmetox-
PELMIIMEHTOB: XMMUYECKOE U dH3UMaTH4Yeckoe cekBeHuporanue JJHK.

DKcrpeccHs 4yKepOAHbIX FT€HOB B MUKPOOPraHu3Max. Y CIOBHS yCHEIHON sKcrpeccuu. OObeKTh
FEHETHYECKOW NHKECHEPHH.

[IpakTHueckue NMpUIOKEHUS U MEPCIIEKTUBbI PAa3BUTUS T€HETUYECKON MH)KEHEpUH. |'eHeTnueckas
UHXXEHEepUs  MPOMBIIUIEHHBIX  MUKPOOPraHW3MOB  (CO3JaHME  MPOMBILUICHHBIX  LITAMMOB
MUKpPOOPIaHU3MOB JUIsl MPOU3BOJACTBA (DEPMEHTOB, aMUHOKHUCIIOT, IMOJMCAXapuI0B, HHCEKTHUIIUIOB,
CHUPTOB U Jp.). ['eHHO-uH)XKEeHepHash YHIOKPUHOJIOTHS: IKCIPECCUsl FeHa coMaTocTaTuHa B KieTkax E.
coli. [Tpoekr “I'enom yenoBeka”.

Kiuerounass wuHkeHepusi. licTopuss CTaHOBIEHMS W pa3BUTUA KJIETOYHOM HHKEHEPHUHU.
TOTUNOTEHTHOCT, — NPUHLUIHUAIbHAS OCHOBA JJIsi T€HETHUYECKOW TpaHchopMmalMu pacTeHUN Ha
KJIIETOYHOM YpOBHE. MeTOobl KyJbTHUBUPOBAHUS KJIETOK W TKAaHEW. YCIOBHA KYyJIbTUBUPOBAHUS H
CIELMAJIbHBIE TUTATENIbHBIEC CPEBI.

Dranel dKCIIEpUMEHTA M0 KIETOYHON MHKEHEPHH.

Boigenenue npotomnactoB. CriocoObl BbIAEIEHUS MPOTOIIACTOB: IUIa3MOJIN3, (epPMEHTATUBHBII
METOJL.
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KynbTuBHpoBaHue MpoOTOIUIACTOB: METOJ KUJKUX Karellb, METO] IJIaTUpoBaHus. JJOCTOMHCTBA U
HEZ0CTAaTKU 3TUX METOJIOB.

CnusHue mportomiacToB. TexHMKa coMmaThyeckod rulpuamszanud. MexaHu3M  CIHSHUL
MPOTOIIACTOB.

WNnentuduxanus coMarndeckux TI'HOPUAOB, cHocoObl uX cenekiuu. YactoTa BO3HUKHOBEHHUS
COMAaTHUYECKUX THOPHUIOB.

[IpakTHueckoe  HCIOAB30BaHME  JOCTMOKEHUM  KJIETOYHOM  uHKeHepuu.  [lomydenue
MOHOKJIOHQJIBHBIX aHTUTEN (TMOPUAOMHAs TEXHOJIOTHS). DTaIlbl OJIy4€HUS MOHOKJIOHAJIbHBIX aHTUTEI
u o0yacTd UX NpUMEHeHus. MOHOKIOHANbHBIE aHTHUTENa uenoBeka. Co3JaHue HCKYCCTBEHHBIX
accolMaluid KyJIbTUBUPYEMBIX KJIETOK BBICHIMX pPACTEHUH C MHUKPOOPraHM3MaMM, HAay4dHblE U
NpUKIaJHblE WAEU CcOo3/JaHusd Takux accouuanuil. IlpoGiembl  Ouosormueckoi — Qukcaruu
MOJIeKYJsipHOTO a3oTa. [IpoOiembl M mepcrneKTUBbl €HETUYECKON MHKeHepuu pacTeHuid. Kpunobank
KJIETOK ¥ MEPUCTEM PAaCTeHHI: 3HaU€HUE U IPUMEHEHHE.

HanoOuorexnosnorusa. CrocoOGbl  mosyueHus U 00JIacTU  IPUMEHEHHUS  [POJYKTOB
HaHOOMOTEXHOJIOT HH.

CoBpemeHHbIe NMPo0JIeMbl OMOTEXHOJIOTHM M NMYTH UX pemieHusi. buorexuonorus - Hauboiee
MIPOrPECCUBHOE HCIOJIb30BAHUE KHUBBIX CHCTEM Uil HYXJ uYelloBedecTBa. llepcreKTuBbl pa3BUTHS
COBPEMEHHOU OMOTEXHOJIOTHH.

5. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH
[Ipu peamuzamuu  gucHHUIDIHHBEL  «OCHOBBI  OMOTEXHOJIOTUW» HCIOJB3YIOTCS  CIICAYIOIIHNE

00pa3zoBaTeIbHBIC TEXHOJOTHH:

- IPOCKTHAasA TCXHOJIOT' U,

- pCI\/IITI/IHFOBaSI TEXHOJIOI'UA,

- TCXHOJIOTHA Pa3BUTUA KPUTUUCCKOT'O MBIIIIJICHU A,

- TEXHOJIOTUsl y4eOHOM AUCKYCCHH;

- rpynmnoBas pabora;

WudopmaniioHHbIE TEXHOJOTHH, WCIOJNb3yeMble TPH OCYIIECTBICHWH 00pa30BaTEILHOTO
nporiecca 1o AUCIUTUINHE:

- TEXHOJIOTUU CMCIIAHHOTI'O 06yqu1/1${ (‘ITGHI/IG HGKHI/II\/’I C HCIIOJIB30BaHUEM MYHBTHMCHHﬁHBIX
npesenTtanuii; ucnosibzopanue YMOC «Moii yHuBepcUTET» MpU paboTe HaJ YePHOBUKOM pedeparta).

6. YueOHO-MeTOANYeCKOEe 00ecnieyeHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs
CamocrosrenbHas paboTa CTYAEHTOB 3aKJIIOYAaeTCid B IMOJATNOTOBKE K HAIMCAHUIO KOHTPOJIbHBIX
paboT, 1 BBINOJIHEHUHU TPOEKTa M0 BHIOPAHHON TeMe, BKJIIOUYAIOLIEM B c€0sl TIOMCK U aHAIMU3 JINTEPaTyphl
[0 TeMe, HalucaHue pedepara, MOJrOTOBKY JOKIaAa Mo pedepaTy, ero KOHCIEKTa, a TaKKe CO3JaHHe
MPE3CHTAINK, WUTIOCTpUpyromend aokman. OOecreunBaercs ydeOHbIM mocobmem: Kycmosa T.11.,
Kouemosa JI.b. Beenenune B Ouotexnosoruto. Usanoso: MUsa-so UBI'Y, 2007. — 140 c. (HaxoauTcs Ha
Kadenape B DOIEKTPOHHOM BHJE), KPOME OSTOTO METOJAMYECKHH MaTepHal 10 OO0eCrneYeHHUIo
CaMOCTOSITENIbHON paboThl CTyneHTOB mpuBoautTcs B Ilpunoxenunm 1 k pabouedl mnporpamme
mucuumiinael B OUOC «Moii yHuBepcuTeT»; (COAEpX UT TpaduK MPaKTUYECKUX 3aHATUN,BOIPOCHI K

KOHTPOJIbHBIM paboTaM U 3a4eTy, TEMbl IPOEKTOB, TPEOOBAHNUS K pedepary U Mpe3eHTAIIH).

7. XapakTepuCcTHKA OLEHOYHBIX CPEACTB /s TeKYyLIero KOHTPOJsS YCIHeBaeMOCTH U
NPOMEKYTOYHOM aTTecTallui 00y4alOIIUXCS 110 AUCHHUILIMHE

B pamkax peHUTHHroBOl CHCTEMbl OIICHKM 3HAaHUNW O0O0ydaroIUXcsi OHOJOTr0-XMMHUYECKOIO
(dakynpTeTa, 00yJaronuics MOXKET Ha0paTh MO JAHHOW TUCHUILTMHE MakcUMaibHO 100 peHTUHTOBBIX
OammoB. Texkymuii KOHTPOJIb 3HAHWM  OCYIIECTBISAECTCS IYTEeM HAmMCaHUs OOydYaroIHUMUCS
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4 KOHTPOJBHBIX pPabOT MO OCHOBHBIM pazlenaM Kypca. 3a KakAYlH0 VYCIEIIHO BBITIOJHEHHYIO
KOHTPOJIbHYIO paboTy 00ydaroiuiics mojiydyaeT MakcuManbHO 10 pedTHHTOBBIX OaJlIoB.

OOyuarommecs: BBIOJHSIIOT W 3aIUIIAIOT MPOeKT. OIeHKa 3a MPOEKT CKIAIBIBACTCS U3 TISITH
COCTABJISIIONINX: OIEHKH 3a dYepHOBHK pedepara (10 OamwioB), OLEHKH 3a OMOPHBIA KOHCIEKT
(10 GaymoB), omeHKW 3a mpe3eHTanuio paboTsl (10 6amIoB), ONEHKH 3a JOKIAL Ha CEMHUHAPCKOM
3aHsaTuu (10 6amIoB), OIIEHKH 32 OKOHYATEJIBHBIN, MEPEPAOOTAHHBIA C YIETOM MPABKU MPETOIaBaTEeNs,
BapuaHnTt pedeparta (10 6amnor). Kpome Toro, KakapiM 00ydaromumMcsi MOTYT OBITh TTOTYyYeHbI OOHYCHBIC
O6amibl  (MakcuManbHO — 10) 3a aKTHBHOE OOCYXJEHHE HAa CEMHHApCKUX 3aHITHSIX IPOEKTOB,
MPEJICTaBISEMBbIX IPYrUMH 00ydaromumMucs (padboTa B KaUeCTBE «OMIMOHEHTOB» U «PELIEH3EHTOBY).

Jlist moJiydeHMsI OIICHKH «3auyTeHO» OOydaromuecss IOJDKHBI HaOpaTh He MeHee 55 0amioB
(HamucaTh BCe KOHTPOJIbHBICE HE MEHeEe, 4eM Ha 6 OayuioB M HaOpaTh 3a MPOEKT He MeHee 31 Oamra).
OOyuaromuecs He HaOpasimiue 55 0auioB, WIM HamucaBIIMEe MeHee 4 KOHTPOJIBHBIX padoT, Win
HanucaBmue 1-4 KOHTpOJbHBIE PabOTHI MEHee, yeM Ha 6 Oa/uloB, WM HE HamucaBiiue pedepar
MOJIYYaIOT OLIEHKY «HE 3a4TE€HOM.

8. YueOHO-MeTOoaMUYeCcKOEe M HH(POPMALIMOHHOE 00ecieYeHUe TUCIHIIINHbI

OcHoBHas nuTepaTypa:
1. IenxynoB, C.H. I'enetnueckas wumxkenepus / C.H. llenkynoB. - Uzn. 4-oe, crepeor. 3-my. -
HoBocubupck: Cubupckoe yHuBepcurerckoe uszaarenscrso, 2010. - 514 c. : uin., tadn., cxem. - ISBN
978-5-379-01064-5. URL: http://biblioclub.ru/index.php?page=book&id=57527
2. T'opnenko, B.A. Hayunble ocHOBBI OuoTexHojoruu: ydebHoe mnocobue / B.A.Topnenko,
H.M. Kyry3oBa, C.K. [IaTtynuna. - M.: IIpomereit, 2013. - Y. I. Hanotexnonoruu B 6uosnoruu. - 262 c. :
WL, Ta0JI., cxeM. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486
3. embanenko, H.B. buortexnonorus: y4ue6Hoe mocobue / H.B. llpimbanenko; Poccuiickuii
rocynapcTBeHHbIi negarornueckuil yauusepcuteT uM. A. WM. I'epuena. - Cankr-Ilerepoypr: PI'TIY um.
A. WU. TI'epuena, 2011. - Y. 1. - 128 c.: un. - bubnauorp. B kH. - ISBN 978-5-8064-1697-2; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4. MukpoOuoyiorusi ¢ OCHOBaMH OWOTEXHOJOTUM (TEOpPHST W TIPaKTUKa): ydeOHOe mocodue /
I'.II. llyBaeBa, T.B.CBupumora, O.C.KopueeBa u np.; Hayd. pen. B.H. Kamaes. - Boponex:
BopoHnexckuii rocyaapcTBEHHbIN YHUBEPCUTET MHKEHEPHBbIX TexHojorui, 2017. - 317 c.: Tabx., rpad.,
un. - bubmmorp.: c¢. 311-312. - ISBN 978-5-00032-239-0; To e [OnexTpoHHBId pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=482028

JomonHuTENbHAS JIUTEPATYpA:
buo3zamura u 6mode3onacuocts / mox pena. E.b. UBanosa - M.: Uzparensckuit Jom "BEJIT", 2012. - T.
IV, Ne 3(12). - 68 «c¢ - [ISSN 2076-4758; To ke [DinekTpoHHBI pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=137241
2. Epmumumb, A.Il. T'eHermyecku MOOuUIMPOBAHHBIE OpraHU3Mbl U OHOOE30MacCHOCTH /
A.Il Epmumus. - Munck: benopycckas Hayka, 2013. - 172 c. - ISBN 978-985-08-1592-7. -
URL: http://biblioclub.ru/index.php?page=book&id=231206
3. CusennoB, A. AHTHOMOTHMKM W XHMHOTEpaleBTUYECKUE mpemnaparbl: yuyeOHUK / A. Cu3eHIOB,
N.A. MuceroB, U.®. Kapumo; MunucrepctBo oOpa3zoBanuss u Hayku Poccuiickoit denepauuu,
@enepanbHOe  TOCyJapCcTBEHHOE  OIO/DKETHOE — 0Opa3oBaTelbHOE  YUPESKICHHWE  BBICIIETO
npodeccuoHanbHOr0 00pazoBanus «OpeHOYPrCKUi TOCYAApCTBEHHBIM YyHUBEpCHUTET». - OpeHOypr:
OI'Y, 2012. - 489 c. URL:http://biblioclub.ru/index.php?page=book&id=270294
4. ®ocrep, JI. Hanorexnonoruu. Hayka, naHoBauu u Bo3moxHoctu / JI. @ocrep ; nep. A.B. XayosH. -
M. : PUL] "Texnocdepa", 2008. - 337 c. - (Mup maTepuasioB u TexHojorui). - ISBN 978-5-94836-161-
1. - URL: http://biblioclub.ru/index.php?page=book&id=135424
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5. HesepoBa, O.A. IlunieBas OMOTEXHOJIOTHS HMPOAYKTOB U3 ChIPbSl PACTUTENILHOTO MPOUCXOKICHHUS:
yueOHuk / O.A. HeBepoma, I'.A.T'openuxoBa, B.M. Ilo3uskoBckuil. - HoBocuOupck: Cubupckoe
YHUBEpCUTETCKOE u3narenbcTBo, 2007. - 416 c.: Tabn., cxem. - ([luranwe mpakTUKa TEXHOJOTHS
rUTueHa KadecTBo Oe3omnacHocTh). - ISBN 5-379-00089-4; 978-5-379-00089-9; To ke [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=57396
6. OcHOBBI OMOTEXHOJIOTUU MHUKpOBogopocieit: yaeonoe nocodue / [I.C. JIBopenknii, C.U. [IBopenkui,
E.B. IlemkoBa u np.; MunucrepctBo obpazoBanusi u Hayku Poccuiickoii ®denepanuu, DenepanbHoe
rocyJapCTBEHHOE OIOPKETHOE 00pa3oBaTeIbHOE  YUPEKICHHE BBICHIETO TPO(ECCHOHAIBHOTO
obpazoBanusi «TaMOOBCKHI1 TOCYIapCTBEHHBIN TEXHHUYECKUN YHUBEpCUTET». - Tam00B: M3marenbcTBo
®I'BOY BIIO «TI'TVY», 2015. - 82 c.: ui.,tadi., cxeM. - bubi. B kH. - ISBN 978-5-8265-1495-5; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

Pecypchl nH(pOpMAIMOHHO-TEIIEKOMMYHHKAIIMOHHOW ceTh «HTepHeT»:

CucremMa »DSIEKTPOHHOM TMOAICPKKH 00pa3oBaTelnbHOTO mporecca «Moil  yHUBEPCUTET»
https://uni.ivanovo.ac.ru
https://uni.ivanovo.ac.ru
http://www.genetika.ru
http://www.cbio.ru
http://www.biotechnolog.ru
http://bio-x.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckas Oudinoreka onnaiiH» www.biblioclub.ru

OnekrponHas 6ubmmorteka UBI'Y _http://lib.ivanovo.ac.ru

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obGecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm  Microsoft Office wu(wnmm) LibreOffice, wuntepner-Opayzep Internet Explorer, Moii
YHHUBEPCHTET.

9. MaTepuajibHO-TEXHUYECKOe o0ecneyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUU:

- 7S TPOBEJIEHUS 3aHSITHM JIEKIIMOHHOTO THUIA C KOMIUJIEKTOM CHELMaIu3UpPOBAHHON y4eOHOMU
Me0enu W TEeXHMYECKUMHU CpEACTBAMU OOYYEHHMs, CIyXKallUMH JIs [PEeJIOCTaBJICHUS YyueOHOMU
uHpopmanuy O0JBIION ayUTOPUY;

- JUIsL TPOBEIEHUS 3aHATUM CEMHUHApCKOro THUIA, KOHCYJIbTAlMM, TEKYyLIEero KOHTPOJIs U
MIPOMEXYTOUYHON aTTeCTallUU ¢ KOMIUIEKTOM CIIEHUAIM3UPOBAHHON yueOHOI MeOenu U TeXHUYECKUMU
cpeacTBaMu OOy4YeHUS;

[Tomemienne Uisi caMOCTOSITENIbHOM PabOThI, OCHALEHHOE KOMIUIEKTOM CHEIHaIN3UpPOBAHHON
y4eOHOI MeOenu, KOMITBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «MHTepHeT» n
obecnieuenunem poctymna B JUOC.

JleMoHCcTpalMoHHOE 00Opy/OBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
TUMa, oOecrnevyuBaronle TEeMAaTUYECKUEe WIUIIOCTPALMU: JIEMOHCTPAlMOHHOE 00OpyaoBaHHE (MOJIEIH,
MaKeTbl); OJJEKTPOHHBIE TOCOOMs (MpPE3CHTAIMH), IMe4YaTHble T1ocoOus (TaONMIbI, IJIaKaTh).
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