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1. Ilesi ocBOeHUsI AUCHHUTIIMHBI

HGHHMI/I OCBOCHUA OHCIUIIIINHBI «broTexHOJIOTHSY SIBISIOTCS TOTOBHOCTD 6aKaﬂaBp0B-6I/IOHOFOB
K JEATEJIbHOCTH 110 HCIOJb30BAaHUIO pACTeHUH, TIpHOOB, KMBOTHBIX B KauyecTBE IPOJYLIEHTOB
IMPAKTUYCCKU 3HAaYNMBIX BEUICCTB n IMPOAYKTOB, BJIaICHUEC METOdaMU KYJIbTUBUPOBAHUA
OMOJIOTUYECKOT0 MaTepuasia s TOJIyYeHHUs TPaKTHYECKH 3HAYMMBIX BEIIECTB; TOTOBHOCTh K
HCCIIEIOBATENbCKON ACSITETbHOCTH B O0JIACTH T€HETUKU U OMOMETUIIMHBI, CBA3aHHON C pa3pabOTKOMH,
UCCIICIOBAHHEM M TPOHM3BOJCTBOM JIEKAPCTBEHHBIX CPEACTB M OMOJIOTMYECKH AKTHBHBIX BEIECTB;
T'OTOBHOCTh K HGH&FOFHHCCKOﬁ ACATCIBHOCTH B 4YacCTH (bOpMPIpOBaHI/ISI MCKIIPECIMETHBIX cBI3eH
yU€OHBIX AUCHUIUINH €CTECTBEHHOHAYYHOTO POQHIIS.

2. Mecto aucuunimnHbl B cTpykrype OIl

Kypc «buotexHomorus» OTHOCUTCS K OO0S3aTeNbHBIM JUCIHUIUIMHAM 0a30BOM  4YacTu
00pa3zoBaTeIbHON MPOTPaMMbl M YUTAETCS] 00YUAIOIUMCSI TTOCIIE U3YyUSHHUs UMU AUCLUIUIUH « XUMUSD) B
1-2 cemectpe, «buoxumust u mosexynspHas Oouonorusi», «Llutonorus u rucronorus» B 3 cemectpe,
napajyieNIbHO € JUCHUILTMHON «MUKpOOHOIOTUST M BHUPYCOJIOTHs» B 5 cemecTpe U Oaszupyercs Ha
MOJIyYEHHBIX TPH HUX HU3YUYEHUU TMPEACTABICHUSIX O XUMHUYECKOM CTPOCHHUU JKHUBBIX CHCTEM H
XMMHUYECKHX Tpolleccax MPOTEKAIOMIMX in Vivo, IPUHIMIIAX KJIETOYHON OpraHu3alii OHOJOTHYECKUX
00BEKTOB, 0 OMO(DU3NUECKUX U OMOXUMUYECKHX OCHOBaX (YHKIIMOHHPOBAHUS KHBOTO, O MEMOPaHHBIX
mpoueccax M MOJIEKYJSIPHBIX ~ MEXaHU3Max JKU3HEIEATENbHOCTH, METOAAX KyJIbTHUBHUPOBAHMS
OMOJIOrMYECKUX MaTepUaIoB.

B cBs13u ¢ Tem, 4TO B HacTosIIee BpeMsl OMOTEXHOJIOTHS OTHOCUTCS K MPUOPUTETHBIM 001aCTAM
uccienoBaHuii B Poccuu u B MUpe 1 akTUBHO Pa3BUBAETCS, BayKHAsl POJIb B IPOLIECCE OCBOCHMSI JAaHHOTO
Kypca OTBOJUTCS CaMOCTOSATEIILHOW paboTe 00yJarolMXcsi ¢ HAyYHOH MEePHOAMYECKON JIUTEpaTypoi U
AJICKTPOHHBIMU OMOJIMOTEKAMH.

Ji1s1 OCBOCHHUS JAHHOW AMCHUIUTUHBI 00YYarOIUiiCs TOIDKEH:

3HaTh: OCHOBHBIE KJIACChl OPraHMYECKUX COCIUWHEHHUH, MX XHUMHUYECKHE CBOMCTBA; MPHUHIIHUIIBI
KJICTOYHOM OpraHu3aiui OHOJOrMYECKHX OOBEKTOB, OHO(pU3NYecKHe U OHOXMMHUYECKHE OCHOBBI
(GYHKIMOHUPOBAHMUST ~ KUBOTO,  MEMOpaHHbIE  TIPOLECChl M MOJIEKYJSIPHBIE  MEXaHU3MBI
KHU3HEACITEIbHOCTH;

YMeTh: NpOBOJUTH HAIPABJICHHBIM MOWCK, aHATU3UPOBATh M pedepupoBaTh HAyUHYIO JUTEpa-
TYpY, BbIpabaThIBaTh Ha OCHOBE €€ pallMOHAIFHOIO aHAJIN3a CBOIO TOUKY 3PEHHUS MO BOIMPOCAM yUeOHBIX
JUCLMIUIAH U OTCTauBaTh €€ BO BpeMs JUCKYCCUU;

HmeTb: HaBBIKM  MCIONIB30BaHMUS COBPEMEHHBIX  KOMIIBIOTEPHBIX M HMH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTUH.

OcBoeHne JaHHON AUCIHUILIMHBI HEOOXOMUMO Il TMOCIEIYIOLIEr0 OCBOCHHUS O0YyYaroIUMHCS
muciuinH - «l'eHeTnka W ceneknus», «Teopun sBomonuu» B 6 cemectpe, «buodmsukay - B 7
cemectpe, «['eHOMUKa M TE€HHas MHXEHEpUs» B 8 ceMecTpe, IPOXOXKACHUS IPOU3BOJCTBEHHOU
MIPaKTHKH, MeJarornyeckol B 8 cemectpe, a Takxke IJis MPOXOXKJEHUS NMPOU3BOJICTBEHHOM MPAaKTHUKH,
NPaKTUKA TO mnpoduiao MmpodecCHOHATbHON NeSATeNbHOCTH B 6 ceMecTpe M MpPOM3BOJCTBEHHOM
MIPaKTHUKH, IPEIIUIUIOMHON B 8 CEMECTpE.

3. Ilnanupyembie pe3yJabTaThbl 00y4eHHsI M0 U CIUIJIMHE

3.1. Komnerenuuu, GopMUPOBAHNIO KOTOPBIX CIIOCOOCTBYET IMCHMILIHHA

[Tpu ocBOEHUU NUCHUILUIMHBI (GOPMHUPYIOTCS Cieaylone KoMneTeHuu B cooTBeTcTBUM ¢ PI'OC
BO 1o naHHOMY HanpaBiI€HUIO OATOTOBKU:

obmemnpodeccuonanbubie (OI1K):
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OIIK-5: cniocobeH mpuMeHsTh B MPo(ecCHOHATEHON AESITeTbHOCTH COBPEMEHHBIE MPECTaBICHUS 00
OCHOBaX  OWOTEXHOJOTWYECKMX W  OMOMETUIIMHCKHX  TPOU3BOJICTB, T'E€HHOM  WHXEHEPHH,
HAHOOMOTEXHOJOTUH, MOJIEKYJIIPHOTO MOICTUPOBAHUSI.

3.2. [lepeyeHp IVIAHHPYEMBIX Pe3yJbTATOB OOY4YeHHMs 10 AWCLHMILIMHE, COOTHECEHHBIX C
(opmMupyeMbIMHU KOMIIETEHIIUSIMU

B pesynbrare 0OCBOCHUS AUCILUILIMHBI 00YYarOIUiics JOKEH:

3HaTh:
v TEPMHHOJIOTHIO COBPEMEHHBIX CHHTE30B OCIIKOB, HYKJICHHOBBIX KHCJIOT M Jp. MPOJYKTOB
OMOTEXHOJIOTUH; cOBpeMeHHOI sH3uMosorun; (OIIK-5);
v CyTh W 3Talbl TCHHO-UHXXEHEPHOTO SKCIEPHUMEHTa, HCTOuHUKH (parmentoB JTHK, ucmosb3yembix
JUISL KOHCTpYyUpOBaHusl pekoMOnHaHTHBIX Mosiekya (OIIK-5);
v’ TeOpeTHYeCcKUe OCHOBBI KIIETOYHON WHXKEHEPHUH U CO3aHus MOHOKIOHATbHBIX aHTuTen (OITK-5);
v' 0COOEHHOCTH  ()YHKIMOHUPOBAHUS  (EPMEHTOB  KaK  TUIHYHBIX  OMOKATAIM3aTOPOB B
MIPOMBIIIJICHHBIX (hepMEHTepax, METO Ibl UMMOOMIN3AIH (DEePMEHTOB, TPEOOBAHMS K HOCUTEIAM JJISl MX
ummoOumm3anuu (OIIK-5);
v/ OCHOBHBIC MPHHIIUIBI MUKPOGHOTO CHHTE3a OENIKOB, JHIHIOB, BUTAMHHOB, OPTAHHYECKUX KUCIIOT,
TOPMOHOB U JIp. IPOJTyKTOB coBpeMeHHol onotexnosioruu (OIIK-5);
v/ crocoOblI TONyYeHHUsI U 00JIaCTH IPUMEHEHHS MPOyKTOB HaHoGHoTexHomoruu (OITK-5);
v’ TIPUHIIUIIBI MOJIEKYJISIPHOTO MOJIETMPOBAHKS OHOJIOrHUECKH akTUBHBIX BemecTs (OTIK-5).

YMers:
v\ NpUMEHATh 3HAHWE OWOJIOTUM KJIETKH (IUTOJOTHHM, OWOXHMHH W OHODHM3HKH) M OCHOB
OMOTEXHOJIOTUHU JUI KPUTHYECKOro aHainu3a nHpopmanuu CMU, mocBsAIeHHON OMOTEXHOIOTHU U ee
npoaykram (OIIK-5);
v/ OXapakTepu30BaTh (HAKTOPbI, BIHSIOIME HA 3PPEKTHBHOCTH MHKPOOHOTO CHHTE3a BasKHEHIINX
npoaykroB 6uorexnonoruu (OIIK-5);
Hwmers:

v COCOOHOCTH TMPUMEHSATH COBPEMEHHBIE TPEACTABICHUS 00 OCHOBaX OMOTEXHOJOIHYECKUX
MIPOM3BOJICTB, FTEHHOM MHXEHEPUH, HAHOOMOTEXHOJIOTUH, MOJIeKy IsipHOTO MoaenupoBanus (OIIK-5);
v/ COCOOHOCTH OIEHMBATH OMOOE30MAaCHOCTh MPOAYKTOB OMOTEXHOJIOTHYECKHX mpou3BoacTB (OITK-
5);
v\ HaBBIKM NPUMEHEHHS B TPO(PECCHOHANBHOU EATENBHOCTH 0a30BBIX O00MIENPOPECCHOHATBHBIX
3HAHUH TeOpUH U MeTO10B coBpeMeHHou ouonorun (OITK-5).

4. O0beM U coepxkaHue ITUCHUILTHHBI

O0beM TUCHMILTUHBI COCTABIISAET 2 3aU€THBIX eIMHUIBI (72 aKaJeMHYeCcKHX Yaca).

4.1. Conep:xaHue IUCHUILVIMHBI 10 Ppa3jgejaM (TeMaM), COOTHECeHHOe ¢ BHIAMH H
TPYAOEMKOCTHI0 3aHAATHI J1eKIIMOHHO-CEMUHAPCKOI0 THIIA

OO0beM MHON KOHTAKTHOHM pabOThl M CAMOCTOSITENFHONH paboThl 00yyaromerocs mo AUCLUUILINHE
yKa3aH B y4eOHOM IuTaHe 00pa30BaTEILHON MPOTPaMMBI.

Ne Bunpl 3ansartuii, ux @OpMBI TEKYILIETO
/i Paznensr (TeMbr) g 00BeM KOHTPOJIS yCIIEBAEMOCTH
JACUUIUIMHBI 3
53 3ansTis 3ansTis DopMBbI IPOMEKYTOUHON
JICKIIMOH- CEMUHap- aTTeCTalluu
HOIr'o TUIla CKOIr'0 THUIIQ
1 IIpeameT u 3amaun OMOTEXHOJIOTHH, 7 4 1
€€ MECTO U POJIb B COBPEMEHHOM CEMUHAap
MPOU3BOACTBE. Y CIIEXU
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COBPEMEHHON OMOTEXHOJIOTHH B
PacTeHHEBO/ICTBE, )KHBOTHOBOJICTBE,
MeIHIHHE, PapMaKOIIOTHH,
SHEPreTUKE, MUILEBOI
MOPOMBIIIIJICHHOCTH, TPONU3BOACTBC
CBIPbs U OXpaHE OKpYykKarouei
cpensl. Mcropus BOBHUKHOBEHHS U
CTaHOBJICHUS OMOTEXHOJIOTHU

2 TexHuveckass MUKpOOUOJIOTHUS 7 4 2 cemunap | KonrponbHas pabora,
3aIuTa MPOEKTOB

3 HmxenepHas 3H3UMOJIOTHS 7 4 3 cemuHap | KontpomsHas pabora,
3aIuTa MPOSKTOB

4 I'enernveckas HHXCHEPHS 7 8 4 cemunap | KonrponbHas pabora,
3aIuTa MPOEKTOB

5 Kiterounast mrxeHepus 7 4 2 cemuHap | KontpomsHast pabora,
3aIuTa MPOSKTOB

6 HanoGuorexHoiorus 7 4 1 cemunap | 3amura MPOEKTOB

7 ITpunumnet MOJIEKYJIIPHOTO 7 4 1 cemunap | 3amura MpoEeKTOB

MOJIETTHPOBAHHS OmoOTHYeCKH

AKTHUBHBIX BCIICCTB

8 CoBpemeHHBIE TTPOOIIEMBI 7 4 2 ceMuHap | 3amuTa MpoeKTOB
OMOTEXHOJIOTHH M MYTH UX PELICHUS

Hroro 3a cemecTp: 36 16 3auer

4.2. Pa3zBepHyTO€ ONMCAHUE COAEPKAHMS TUCUMIIJIMHBI M0 pa3aesam (TeMam)

IIpenmer u 3a1a4n OMOTEXHOJIOTHH, €€ MECTO M POJIb B COBPEMEHHOM NPOM3BOJACTBE. Y Crexu
COBPEMEHHOW OHOTEXHOJOTUM B PACTEHUEBOJCTBE, XMUBOTHOBOJCTBE, MeAMIIMHE, (HhapMaKoJIOTuw,
SHEPreTHKE, MUIIEBOW MPOMBIIUIEHHOCTH, MPOU3BOACTBE CBIPbS M OXPAHE OKPY)KAIOIIEH Cpenbl.
HcTtopusi OMOTEXHOJIIOTUN B CBSI3U C PA3BUTHEM IPOMBIIUIEHHONM MHUKpPOOMOJIOrMH, T€HETUYECKOH U
KJICTOYHOM WH)KEHEPUH, HHKEHEPHOH SH3UMOJIOTHH, TEXHUUECKOH MUKPOOHOJIOTHH.

Texnuyeckass MHKPOOMOJOTUsi. MUKpPOOpPraHW3MbI, UX pa3HooOpa3ue U  CBOMCTBA,
o0ycaBIuBaloOINe IPUMEHEHNE B MPAKTHYECKON JeSITEIbHOCTH YEJI0OBEKA.

CripbeBas 6a3a TexHudeckoil MUKpoOHuosoruu. [lomyuenue yrieBogopoioB, METaHOIA, 3TAHOA,
YTJI€BOJIOB, MEJIACCHI, YKCYCHOM KHCIIOTBHI.

[IpousBoacTBa,  OCHOBaHHBIE  Ha  NOJYyYEHUHM  MHUKpPOOHOH  OMOMaccel,  MPOAYKTOB
AKHU3HEAESITEIbHOCTH MUKPOOPTaHU3MOB U KOMIIOHEHTOB UX KJIETOK.

[Ipon3BoncTBO aMHHOKHMCIOT. Hemocratky moMydeHHsT AMHHOKHCIOT XUMHYECKUM CHHTE30M.
[Tpou3BOACTBO AMMHOKMCIOT M3 OENKOBBIX THAponu3aTroB. OJHOCTYNEHYATHI W JIBYXCTYHEHYATHIHA
CIOCOObI MUKPOOHOJIOTHYECKOTO CUHTE3a aMHUHOKHUCIOT. [IpemecTBeHHUKN aMHUHOKHUCIOT. buocunres L-
eny, L-npo. Dtambl TEXHOJOTHYECKOTO TPOIECCa MONYyYEHUs] aMHHOKUCIOT MHUKPOOHOJIOTHYECKUM
CHUHTE30M.

Buotexnonornyeckoe nomyueHue Oenka. J[poxiku Kak HCTOUHUKH MOTYyYSHHUS] KOPMOBBIX OEIIKOB.
TexHomornyeckue Mporecchl NOayYeHUs] KOPMOBBIX JAPOKKEHN HA pa3IMUHBIX CyOCTpaTax.

[Ipou3BoACTBO JTUMHMIOB MHUKPOOHBIM CHHTE30M. TE€XHOJOTHs, cbipbe. IIpoayleHThl JHUIUAOB:
OakTepuu, MUKPOCKOTTMIECKHE TPUOBI, BOJIOPOCTH.

Buocunre3 antubuotrukoB. [loHsarne 06 aHTHOMOTHKAX, MX OWONIOTHYECKas poib. Baxueime
npoayuentsl. Knaccupukanys aHTHOMOTHKOB: MEHULIMUIMHBI U 11e(aioCOpUHbI, AMUHOTJIUKO3UIHbIE
AHTUOMOTHKY, TETPALUKINHBI, aKTHHOMUIIUHBI, MakpoJIuabl U Ap. OCHOBHBIE ATAIlbl MPOMBIIUIEHHOTO
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MOJTy4eHUsl aHTUOMOTUKOB. [IprMeHeHne B MeAMIIMHE, CeJTLCKOM XO3SIICTBE, MUINEBONH M KOHCEPBHOI
MPOMBIIIUIEHHOCTH.

buoreorexHonorus. MHUKpOOPraHU3MBI, HCIOIB3yEeMbIe B OHOT€OTEXHOJOTHH. MexaHu3M
OaKTepHATHPHO-XUMHUYECKOTO OKUCIIEHHUSI CYOCTPATOB B OMOTEOTEXHOJIOTHH.

Ponp OMOTEXHONOTHU B YIYyYIIEHHWH DKOJIOTMYECKOW CHTyalu Ha TuiaHeTe. OUYMCTKa BO3IyXa,
CTOYHBIX BOJI, TOUBBI. broOTra3 u MePCHEeKTUBHI €ro MPUMEHEHHS.

HNuxkenepnas su3uMoJiorus. Vctopus pasButus npukiagHod 3H3uMonoruu. CoBpeMEHHbIE
CIOCOOBI TTOTy4YeHUsT (PEPMEHTOB U MX MCTIOJIB30BaHUE B TEXHOJOTHYECKHUX Mpolieccax. [IpenmyiiecTBo
MMMOOUITM30BaHHBIX (PEPMEHTOB KakK BBICOKOI(PPEKTHUBHBIX KaTanu3aTopoB. DaKTOPHI, BBHI3BIBAIOIINE
WHAKTUBAIUIO ()EPMEHTOB.

Hocurenu mns ummoOunmzanuu ¢epmentoB. Mx knaccudukarmusi. TpeOoBaHUS K HOCHTEIIO.
buoaerpananus noaMMepHbIX HOCUTENEH.

Oprannueckue MnoauMepHble Hocutenu. lIpupoaHble opraHMYecKHMEe MOJUMEpPHBbIE HOCUTENIHM Ha
OCHOBE TOJINCAaXapHJIOB: IIEJUII0JI03a, XUTUH, JEKCTpaH, Kpaxmal, araposa, arap, renaput. JlocTonHcTBa
M HEJOCTaTKU 3TuUX Hocuteneld. Hocurtenu Ha ocHOBe O€nKOB: KepaTMH W KoyuiareH. [Ipupomnbie
OpPraHMYeCKUE€ HOCUTEIM Ha OCHOBE JIMMHAOB. MOHOCHIOM JUNUAOB. J[OCTOMHCTBA W HEHAOCTATKH
OCNMKOBBIX M JUNUAHBIX HOCUTeNed. JIMMmocOMBI: MyNbTHIAMEIISIPHBIE, MOHOJAMEIUISIPHBIC |
MakKpoBe3uKyJsipHble. [IpenmyimectBa sunocoM. CHHTETHYECKHE OPraHUYECKUE IOJMMEPHBIE
HOCHUTENIM, UX JOCTOMHCTBA M HENOCTaTKU. llolMMeTUIeHOBbIE HOCUTENM: CTUPOJI, MOJUAKPUIAMUI.
Crpoenue. JIoCTOMHCTBA M HEOCTATKYU 3TUX HOcUTeNel. IlomaMuiHbIe HOCUTENN HA OCHOBE KalpoOHa.
Hocutenn Ha OCHOBE MOJMBUHMIIOBOTO CIHPTa U MoOJMypeTaHa. JJOCTOMHCTBA M HEJOCTATKU STUX
HOCHUTEJIEH.

Heoprannueckue HOCUTENW Aisi UMMOOWIH3AIMN (EPMEHTOB: KPEMHE3EMbI, ATFOMOCHUIHKATHI,
KepaMuKa, yrojib, Caxa, OKCHJIbl METAJIIOB. IX TOCTOMHCTBA M HEAOCTATKH.

MeTtosl uUMMOOUITU3aIUU (DEPMEHTOB.

®dusnyueckrue METOAbl UMMOOWIH3AIMK (PEpPMEHTOB: aacopOIHsi HA HEPACTBOPUMBIX HOCHTEIISX,
BKJIFOUEHHUE B TOPBI T'elis, UCIIOJIb30BAHUE MOTYIIPOHUIIAEMBIX MEMOpaH, UCIOIb30BaHUE JIBYX(Da3HBIX
cpen. GakTopsl, BIUSAIONINE HA aKTUBHOCTH (DePMEHTOB, UMMOOMIN30BAaHHBIX ITUMHU METO/IaMH.

XUMUYECKHE METOAbl MMMOOWIM3auu (EepMEHTOB. XHUMUYECKasi CTPYKTypa (PepMEHTOB U HX
(yHKIMOHATBHBIE TPYMNIbl. BuUabl KOHCTPYKIMA XUMHYECKH HMMOOMIN30BaHHBIX (EPMEHTOB.
Peakuuu, nexamme B OCHOBE XUMHUYECKOW HUMMOOWIM3AMH (DEPMEHTOB: peakiuu oOpa3oBaHUs
aMUJIHON CBSI3U, peakuuu oOpa3oBaHus KapOaMUIHOM CBSI3M, peaKkUUMH OOpa30BaHUS BTOPUYHBIX
aMHUHOB, PEAKIIMH a30COUYETaHUs, peaKIIui 00pa3oBaHUs AUCYIb(HUIHON CBSI3H.

[IpuknagHoe 3HAYCHWE WHXXEHEPHOW dH3UMOJOTHH. [IpuMeHeHHe WMMOOWMIN30BaHHBIX
(epMEeHTOB B aHAIUTUYECKUX LEIsIX. DepMEHTHBIC ANEKTPOJIbI 1 MUKPOKATOPUMETPUICCKUE NaTUHKH.
Hcnons3oBanne NMMOOUIN30BaHHBIX ()EPMEHTOB B MTUIIICBOW MPOMBIIIJICHHOCTH.

[Tpumenenue pepMeHTOB B (hapMaKOJIOTUU U METUITTHE.

I'eneTnyeckass uH:KeHepus. VcTOpusS CTaHOBIEHUS W PaA3BUTHS TEHETUYECKON HWHXKEHEPHH.
I'eHeTnyeckas MHXEHEPHS, €€ CBSA3b C yCIeXaMU MOJIEKYJISIPHOW OMOJIOTUH U TeHETUKH, SH3UMOJIOTHH H
XUMUU HYKJIEWHOBBIX KHCJIOT. TpHW 3Tama B pa3BUTHH TeHEeTHUecKo umxeHepuu (mo A.A.baery):
JI0Ka3aTeNIbCTBO MPHUHIIUIIUATHHON BO3MOXKHOCTH TMosydeHus pekomOuHanTHeIX [IHK in vitro; Hayano
pabor mo momydeHutro pekomOuHaHTHBIX [IHK; BrimroueHme reHoB BbICIIUX (OPM B BEKTOPHBIE
Mosekyabl JIHK. [TpuHmnuansHbele OTINYUS T€HETUYECKON HHKEHEPHUH OT KJIACCUYECKON CEIeKIIUU.

TeopeTnyeckne OCHOBBI T€HETHYECKOW WH)KCHEPHH: BBIICHEHUE YHUBEPCAIBHOCTH JKU3HHM HaA
MOJIEKYJISIPHOM ypPOBHE; MOJIEKYJISIPHBIE MEXaHU3MbI MATPUIHOTO CHHTE3a; (EPMEHTHI, MPUMEHSIEMbIC B
KOHCTPYHPOBaHUU peKOMOMHaHTHBIX Mosiekyn JJHK.

DTanbl TeHHO-UHKEHEPHOTO YKCIIEPUMEHTA.
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[Tonyuyenue ¢pparmentos JJHK: n3 reHoma >KMBBIX OPraHU3MOB; IyTeM cuHTe3a nByHuTeBor JIHK,
koMmiuieMentapHoi MPHK sykapuoT; myTem ToTalnbHOro XMMHKO-(DEpMEHTATUBHOTO CUHTE3a I'€HOB.

Koncrpyuposanue pexkom6unantHsix JJHK. Coenunenne ¢pparmenros JJHK ¢ momomsto auras in
vitro. CtabunbHoCcTh pekomOnHanTHBIX JIHK.

KonctpyupoBanue BekTopoB. TpeboBaHUsl, IPeIbIBIsSEMbIE K BEKTOPY.

Beenenune pexombunantHoi JIHK B kieTky-penunueHT myTem TpaHchopmaluu, KOHBIOTAIUH,
TpaHC(HEKIUH U TPAHCTYKIHH.

OTb6op KIIOHOB, COJEpXKaIUX peKoMOWHaHTHBIH TeH. Meroasl anamm3a JIHK kierok-
PELMIMEHTOB: XMMHUYECKOE U dH3UMaTndeckoe cekBeHnposanue JJHK.

DKCIpeccus 4y>KepOTHBIX TEHOB B MUKPOOpPTaHU3Max. Y CJIOBHS yCHemHon skcnpeccun. OOBeKThI
TCHETUYECKON MHKECHEPUH.

[IpakTHueckue NMPUIOKEHNS U NEPCIEKTUBBI PA3BUTHS T€HETUYECKON MHXKEHEepHH. [ eHeTnueckas
WH)KEHEpUS  NPOMBIIUICHHBIX ~ MHKPOOPraHM3MOB  (CO3JaHME  MPOMBIIUICHHBIX  IITAMMOB
MUKpPOOPTraHU3MOB Ul TMPOU3BOJCTBA (EPMEHTOB, AMHUHOKUCIIOT, MOJUCAXapHUI0B, HMHCEKTHIIHM]IOB,
CIHUPTOB U JIp.). | eHHO-MHXEHEepHAas SHAOKPHHOJIOTHUS: IKCIIPECCUs M'eHa COMATOCTaThHA B KieTkax E.
coli. [Ipoekt “I'enom uenoBeka’.

Kuerounass wunkeHepusi. lVcTopuss CTaHOBIEHMS U DPa3BUTUS KIETOYHOW HHYKEHEPHUHU.
ToTUNOTEHTHOCTh — MNPHUHIMIMAIBHAS OCHOBAa JUIsl T€HETHMYECKON TpaHCpopMaluu pacTeHHi Ha
KJIIETOYHOM YypOBHE. MeToasl KyJIbTUBUPOBAaHUs KIETOK M TKaHEH. YCIOBUA KYJIbTUBUPOBAHUA H
CHelralbHbIe MUTATEIBHBIE CPEJIBI.

OTanel 3KCIIEPUMEHTA 10 KJIIETOYHON MHKEHEPUU.

Brigenenune npororutactoB. CrocoObl BBIJIENEHUS MPOTOIUIACTOB: IJIa3MOJIN3, (hepMEHTATUBHBIN
METO/I.

KynpTuBHpOBaHHE IPOTOIUIACTOB: METOJ KUJIKUX Kalesb, METOJ IUIaTHpoBaHus. JlOCTOMHCTBA U
HEJOCTATKU YTUX METOJOB.

CnusHue npoTOMIacToB. TeXHMKa COMaTH4ecKoW rudpuanzanuu. MeXaHu3M  CIUSHUS
IIPOTOILIACTOB.

WUnentuduxanuss comaTHU4eCKUX TMOPHUIIOB, CIOCOOBI HMX celeKuuu. YacTora BO3HUKHOBEHHS
COMAaTHYECKUX TMOPHUIOB.

[IpakTHyeckoe  MCHONB30BaHWUE  JIOCTMKEHHH  KJIETOYHOM  HMH)KEHEPHHU. [Tonyuenue
MOHOKJIOHAJIBHBIX aHTUTEJ (THOPHIOMHAsI TEXHOJIOTHUS). DTarbl MOJYyYSeHUS MOHOKJIOHAJIBHBIX aHTUTEI
u 005acTM MuX TNpUMEHEeHHs. MOHOKJIOHANbHbIE aHTUTeNna 4YesoBeka. Co3/laHue HCKYCCTBEHHBIX
accolMalUil KyJBTUBUPYEMBIX KIETOK BBICIIMX PACTEHHH C MHUKPOOPIaHM3MaMH, HAay4dHbIE H
NpUKIAJHBIE WAEU CO3JaHus Takux accouuanuid. IIpoGnemsl  Ouosornyeckoil  ¢ukcauuu
MOJIEKYJISIpHOTo a3ota. IIpoOieMbl M MepCHeKTUBBI T'€HETHYECKOW HMHXKeHepuu pacteHuil. Kpuobank
KJIETOK U MEPUCTEM PACTEHMI: 3HAYCHUE U IPUMEHEHUE.

HanoOuorexnosorusa. CrnocoObl  HOJTy4eHHUss M 00JacTH  NPUMEHEHHUS  MPOIYKTOB
HaHOOMOTEXHOJIOTHH.

IIpuHIUIBI MOJIEKYJIAPHOIO AU3aiiHA OHOIOTHYEeCKH AKTHBHBIX BeIeCTB.

CoBpemeHHbIe NP0o6eMbl OHOTEXHOJIOTMH U NMYTH MX pelieHus. buorexHomorus - Hanboee
IIPOIPECCUBHOE HCIIOJIB30BAHUE JKHUBBIX CUCTEM JUIsl HYKJ 4esoBedyecTBa. llepcriekTuBbl pa3BUTHA
COBPEMEHHOUW OMOTEXHOJIOTHH.

5. O0pa3oBaTebHbIE TEXHOJIOTHU
[Tpu peanuzanuu TUCHUTUIMHBI « BHOTEXHOIOTHS» UCTIONB3YIOTCS CIEAYyIOIIe 00pa3oBaTebHbIC
TEXHOJIOI'UHU:
- MPOEKTHAs TEXHOJIOTHS,
- pefITI/IHFOBafl TEXHOJIOI'UA,
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- TEXHOJIOTHSI Pa3BUTHUS KPUTUUYECKOTO MBIIIJICHMUS;

- TEXHOJIOTHS Y4eOHOH THUCKYCCUM;

- TpymnmoBas padoTa;

NudpopMalilmoHHble TEXHOJIOTMM, MCIOJNb3yeMble TMPH OCYIIECTBICHHH 0Opa30oBaTeIbHOTO
pouecca Mo AUCIUIIINHE:

- TEXHOJOTMH CMEIIAaHHOro 00y4eHMs (UTeHHE JIEKIHI C HCIOJB30BaHUEM MYJIbTUMEIUWHBIX
npe3eHTanuii; ucnonb3oanue YMOC «Moit yHuBepcuTeT mpu paboTe HaJl YepHOBUKOM pedepara).

6. YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATeIbHOI PadoThl 00y4arouXCcs

CamocTtosiTenbHas paboTa CTYACHTOB 3aKJIIOYAeTCs B IMOJATOTOBKE K HANMHCAHHIO KOHTPOJIBHBIX
paloT, ¥ BHINIOJHEHNUH MPOEKTa MO BEIOPAHHOM TeMe, BKIIOYAIONIEM B ce€0sl MOMCK M aHAIIU3 JIUTEPATyPhl
o TeMe, HamucaHue pedepara, MOATOTOBKY JOKIaja 1o pedepaTy, €ro KOHCIEKTa, a TaKXKe CO3JaHHe
Npe3eHTallMK, WUIIoCTpUupytome aokian. ObecrieunBaercst yueOHbIM mocobueMm: Kycmosa T.II.,
Kouemosa JI.b. Beenenue B Ouotexnomoruto. Banoso: M3n-Bo UBIY, 2007. — 140 c. (HaxoauTcs Ha
Kadeape B DIEKTPOHHOM BHJE), KpOME 3TOr0 METOJMYECKUI MaTepual 1o 00eCHeyeHHIO
CaMOCTOSITENIbHOM paboThl CcTylneHTOB mnpuBoautrcs B Ilpunoxenun 1 x paboueld mnporpamme
mucuuiuinael B OUOC «Moli yHUBepcUTET»; (COAEPKUT IpaduK MPaKTUUECKUX 3aHSATUH, BOMPOCHI K
KOHTPOJIbHBIM paboTaM U 3a4eTy, TEMbI IPOEKTOB, TpeOOBaHUS K pedepaTy U Mpe3eHTaLNN).

7. XapakTepuCTHKA OLIEHOYHBIX CPeICTB /UIA TeKYylUero KOHTPOJsI YCINeBaeMOCTH U
NMPOMEKYTOYHOM ATTEeCTAMH 00y4ar0IIUXCs M0 TUCHUIINHE

B pamkax peHTHHTOBOM cHCTEMBI OLICHKH 3HAHUN 00yyaroluxcs, oOyJarouuiicss MoxxeT HabpaTh
o JaHHOW jaucuumiuHe MakcumanbHO 100 pelTuHroBeix OamnoB. Tekymuit KOHTPOJIb 3HAHWUN
OCYIIECTBIISIETCS IMyTEM HAaNUCaHUs OO0ydaromuMucs 4 KOHTPOJBHBIX padOT MO OCHOBHBIM paszzeiiaM
Kypca. 3a KaXIyl YCIHEUIHO BBIIOJHEHHYI0 KOHTPOJBHYIO pPaboTy oOOyyaromuiicsi Moyyaer
MakcuMaiabHO 10 peHTUHTOBBIX OaIOB.

OOyuaromyecss BBIIOTHAIOT M 3alIMIIAIOT NpoekT. OIeHKa 3a MPOEKT CKIAJbIBaeTCs M3 MATH
COCTABJSIFONIUX: OIEHKM 3a 4YepHOBUK pedepata (10 OannoB), OMEHKHM 3a OMOPHBIA KOHCIIEKT
(10 6anmoB), omeHkW 3a mpe3eHTanuio padoTel (10 6amoB), OLEHKHM 3a JOKIAA HAa CEMHHApPCKOM
3aasaTuH (10 6amioB), OIIEHKHU 32 OKOHYATEIBHBIHN, MMepepabOTaHHbBIN C YUETOM IMPaBKH MPENoaaBaTes,
BapuaHT pedepata (10 6annos). Kpome Toro, kaxpM 00y4yaromuMcsi MOTYT OBITh MOJy4€Hbl OOHYCHBIE
O6amibl  (MakcuMaiabHO — 10) 3a akTuBHOE OOCYXXJIEHHE HA CEMUHApCKUX 3aHATHSIX THPOEKTOB,
MPECTaBIsIEMbIX APYTUMH 00ydaronMMucs (paboTa B KaUeCTBE «OMIOHEHTOB» M «PELECH3CHTOBY).

Jnst mosydeHHsl OICHKH «3auyTeHO» oOydarommuecsl JOHKHBI HaOpaTh HE MeHee 55 OaioB
(HamucaTh Bce KOHTpOJIbHBIE HE MeHee, yeM Ha 6 OayuioB W HaOpaTh 3a IMpoekT He mMeHee 31 Gaia).
OOyuaromuecs He HaOpaBmue 55 0ayuloB, WM HamMcaBIIMe MeHee 4 KOHTPOJIbHBIX palboT, WM
HanMcaBie 1-4 KOHTpoOJbHBIE PabOTHI MEHee, 4eM Ha 6 OanioB, WIM HE HamucaBliue pedepar
MOJTy4alOT OIIEHKY «HE 3aUTE€HOY.

8. YueOHo-MeTOoAMYecKoe U MH(OPMAIUOHHOE 00ecneuyeHne TUCIUIIUHbI

OcHoBHasl TuTEepaTypa:
1. IenxynoB, C.H. I'enernueckas wmxenepuss / C.H. lllenkynos. - U3n. 4-oe, crepeoT. 3-my. -
HoBocubupck: Cubupckoe yHUBepcuTeTcKoe u3aarenbcTBo, 2010. - 514 c. : ui., tabn., cxem. - ISBN
978-5-379-01064-5. URL: http://biblioclub.ru/index.php?page=book&id=57527
2. Topnenko, B.A. Hayunele OCHOBBI OHOTexHOJOrMM: YydeOHoe mocobue / B.A. I'opiaeHko,
H.M. Kyty3oBa, C.K. Ilsatynuna. - M.: [Ipomereii, 2013. - Y. 1. HaHoTexHOD0THH B OHOIOTHH. - 262 C. :
WL, Ta0II., cxeM. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486
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3. Upimbanenko, H.B. buotexnomorus: ydebnoe mnocobue / H.B. IlpiMOanenko; Poccuiickuit
rocyaapcTBeHHbIN negarornyeckuil yuusepcuter uM. A. W. I'epuena. - Cankr-IletepOypr: PI'TIY um.
A. U. T'epuena, 2011. - Y. 1. - 128 c.: nn. - bubnauorp. B kH. - ISBN 978-5-8064-1697-2; To xe
[DnexTponnsriii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4. MukpoOHONOTHsS C OCHOBaAaMH OHOTEXHOJIOTMH (Teopusi W TpakTuKa): ydyeOHoe mocobue /
I'.IL. lllyBaeBa, T.B. CBupmmoBa, O.C.KopneeBa u nap.; Hayd. pena. B.H. Kamaer. - Boponex:
Boponexckuil rocyJapcTBEHHbIM YHUBEPCUTET MHXKEHEPHBIX TexHoiorui, 2017. - 317 c.: tabmn., rpad.,
un. - bubmwmorp.: c. 311-312. - ISBN 978-5-00032-239-0; To e [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=482028

JononHuTenpHas IuTeparypa:
1. buozamura u 6no6e3onacuocts / moa pen. E.b. MBanosa - M.: U3natensckuit om "BEJIT", 2012.
T. IV, Ne 3(12). - 68 c¢. - ISSN 2076-4758; To e [DaexkTpoHHBIA pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=137241
2. Epmumun, A.Il. Tenernuecku MoauduuIMpoBaHHbIE OpraHu3Mbl H  OuoOe3omacHoCTh /
A.Il. EpmMumnH. - MuHck: benopycckass Hayka, 2013. - 172 c. - ISBN 978-985-08-1592-7.
URL: http://biblioclub.ru/index.php?page=book&id=231206

3. CuzennoB, A. AHTHOMOTHUKH U XMMHUOTEpareBTHUECKUe mpenaparsl: yueOHuK / A. Cu3eHIoB,
N.A. MuceroB, UN.®. KapumoB; MunuctepctBo o0pa3oBanus u Hayku Poccuiickoit ®enepauuu,
denepanbHOe  TOCYJapCTBEHHOE — OIO/KETHOE  00pa3oBaTEIbHOE — YUYPEXJEHHE  BBICIIETO
npodeccuonansHoro obpazoBanus «OpeHOYpPrckuil rocynapcTBeHHbIN yHHBepcuTeT». - OpeHOypr:
Or'Y, 2012. - 489 c. URL:http://biblioclub.ru/index.php?page=book&id=270294

4. ®octep, JI. Hanorexnomornn. Hayka, naHoBanuu u Bo3moxxHoct / JI. @octep ; mep. A.B.
XagosH. - M. : PUL] "Texunocdepa", 2008. - 337 c. - (Mup matepuanoB u texnonoruii). - ISBN 978-5-
94836-161-1. - URL: http://biblioclub.ru/index.php?page=book&id=135424
5. HesepoBa, O.A. IlumeBast GMOTEXHOJIOTHS MPOAYKTOB U3 CHIPbS PAaCTHTEIBHOTO MPOUCXOKICHUS:
yueOHuk / O.A. HeBepoma, I'.A.Tl'openukoBa, B.M. Ilo3uskoBckuii. - HoBocubupck: Cubupckoe
yHHUBEpcUTETCKoe u3natenbctBo, 2007. - 416 c.: tabn., cxem. - (Iluranme mnpakTHKa TEXHOJIOTH
TUTHEHA KadecTBO Oe3omacHOCTh). - ISBN 5-379-00089-4; 978-5-379-00089-9; To xe [DIeKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=57396
6. OCHOBBI OMOTEXHOJIOTHH MUKPOBOIopociei: yaueonoe mocoowue / J[.C. JIopenkmii, C.U. [IBopenxui,
E.B. [lemkoBa u ap.; MunucrepctBo obpa3zoBanus u Hayku Poccuiickoit @enepaunun, denepanbHoe
roCyJapCcTBEHHOE  OIO/PKETHOE  00pa30BaTEIbHOE  YUPEKIEHHWE BBICIIETO  MPOGeCcCHOHATBHOTO
obpazoBanust «TaMOOBCKHUI TOCYIapCTBEHHBIH TEXHUYECKHH YHUBEpcUTeT». - TamO0B: M3naTenbcTBO
OI'BOY BIIO «TI'TY», 2015. - 82 c.: mi.,Tadiu., cxeM. - buoi. B kH. - ISBN 978-5-8265-1495-5; To ke
[DnexTponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

Pecypcbl nHpopMalioHHO-TEIeKOMMYHUKAIMOHHOM ceTH «HTepHeT»:

Cuctema »5SIEKTPOHHOM MOJICPKKH oOpa3oBaresnbHOro mporecca «Mol — YHUBEPCUTET»
https://uni.ivanovo.ac.ru

http://www.genetika.ru

http://www.cbio.ru

http://www.biotechnolog.ru
http://sbio.info/materials
http://bio-x.ru

[TpodeccuonanbHbie 6a3bl JaHHBIX U HH()OPMALIMOHHO-CIIPABOYHBIE CUCTEMBI:

ObC «YHuBepcurerckast OnbiuoTexa onnaitn» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnektpoHHas ombmmorexa UBI'Y _
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
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Onexrponnslit katanor Hb MBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[Iporpammuoe obOecniedenue: omnepanmoHHas cuctema Microsoft Windows, maker ogucHBIX
nporpamm Microsoft Office, nuntepHer-6pay3ep Yandex Browser.

9. MaTrepuajibHO-TEXHUYECKOe ol0ecredeHne JUCHUIIITHHbI

VY4eOHble ayAUTOPUU:

- JUIsl TIPOBEJCHUS 3aHATUH JIGKLIMOHHOTO THIA C KOMIUIEKTOM CIEHHAIM3UPOBAHHON yueOHOI
MeOenn W TEXHUYECKUMHU CpeJICTBaMU OOy4YeHHs, CIyXallUMU [UIsl TNpeAoCTaBiICHHUsS Y4eOHOI
uHpopManuu O0JIBIION ayAUTOPHUH;

- JUIS TIPOBEICHUS 3aHATHH CEMUHAPCKOTO THIMA, KOHCYJIbTALMM, TEKYIIEro KOHTPOJS U
MIPOMEKYTOUHOW aTTECTAIMH, BBIMOJHEHHUS MPOEKTOB C KOMIUIEKTOM CIIEHUATM3UPOBAHHON y4ueOHOM
Me0eNr U TEXHUYECKUMHU CPeICTBAMU 00YUECHHUS.

[Tomerienne Ui CaMOCTOSATENBHOW paboThI, OCHAIIEHHOE KOMIUIEKTOM CIEIHaIN3UPOBAHHOM
y4eOHON MeOenu, KOMIBIOTEPHONW TEXHUKOW C BO3MOKHOCTBIO TOJKIIOUEeHHS K cetn «HTepHeT» 1
obecneuenueM gocrtymna B DMOC.

JleMOHCTpalMoHHOE 000py/I0oBaHHE W y4eOHO-HArJIsgHble MOCOOUs M 3aHSITUN JIEKIIMOHHOTO
THMa, OOECIeYMBAIOIIME TEMaTHUECKUEe WUIIOCTPALMU: JEMOHCTPAlMOHHOE 00OpyaoBaHHE (MOAENH,
MAaKeThl); SJICKTPOHHBIC TTOCOOUS (MTPE3CHTAIINN ), TICUATHBIC TOCOOUS (TaOJIMIIbI, TIAKATHI).
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ABTOp(bI) pado4eil NPorpaMMsl M CHHUILIMHbI:
Hupexrop nncrutyra MUTuUEH, npod., 1.x.H. Kycrosa T.IL
npod., o1, 1.x.H. Kouetosa JL.b.

[Iporpamma paccMoTpeHa U yTBep:K/ieHa Ha 3acelaHiH Kadeapbl OHoI0run
1 cenTs6ps 2023 r., mpoTokosa Ne 1

[Tporpamma oOHOBIIEHA

HPOTOKOJI 3aceaHust Kadenpbr Ne OT « » 20 T
CornacosaHo:
PyxoBonurens Ol E.A. bopucosa

(moanuce)

[Tporpamma oOHOBIIEHA

HPOTOKOJI 3aceaHust Kadeapbr Ne OT « » 20 T
CornacosaHo:
PyxoBonurens Ol E.A. bopucosa

(moanuce)

[Tporpamma oOHOBIIEHA

HPOTOKOJI 3aceaHust Kadenpbr Ne OT « » 20 T
CornacosaHo:

PyxoBonurens Ol E.A. bopucosa

(moanuce)
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