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1. Ilesin 0cBOEHUSA TMCIUANINHBI

HGHHMI/I OCBOCHHS OUCIHUIIIINHBI «BI/IOTGXHOJ’IOFI/IH» SABJIAKOTCA TOTOBHOCTH 6aKaJ'IaBpOB-6I/IOJ'IOFOB
K JCSTeNbHOCTH TIO WCIONB30BAHUIO DPACTEHUH, TpUOOB, KUBOTHBIX B KadecTBE IMPOIYIIEHTOB
HpaKTI/I‘IeCKI/I 3HAYNUMBIX BCIICCTB nu HpOJIYKTOB; BJIAICHUC METOAaMHU Ky.]'II)TI/IBI/IPOBaHI/IH
OMOJIOTMYECKOT0 MaTepuana JJs TOJY4YeHHUS TMPAKTUYECKH 3HAYUMBIX BEIIECTB, T'OTOBHOCTH K
HCCTIEOBATEIIbCKOM ESITEIBHOCTA B OOJACTH TEHETHKH W OMOMEIHIIMHBI, CBSI3aHHOW C pa3pabOTKOM,
UCCIICIOBAaHUEM W TPOHM3BOJCTBOM JIEKAPCTBEHHBIX CPEACTB M OHOJIOTUYECKU AKTHBHBIX BEIECTB;
TOTOBHOCTb K nenaromqecxoﬁ OCATCIIBHOCTH B YaCTHU q)OpMI/IpOBaHI/ISI MencnpenMeTme CB?ISCI7I
y4eOHBIX TUCIUIUIMH €CTECTBEHHOHAYYHOTO MPOQUIIS.

2. Mecto aucuunimabl B ctpykrype OIl

Kypc «buotexHonorus» OTHOCHUTCA K 0O0S3aTeNbHBIM JUCIHUIUIMHAM 0a30BOM  4acTH
00pa3zoBaTeNbHON MPOTrpaMMbl M YUTAETCS 00YUAIOIIUMCS 1TOCIIE U3YYCHHUS MU JUCIUIITUH « XUMUSD» B
1-2 cemectpe, «buoxumust u MoznexynspHas Oouonorus», «Lluronorus u rucronorus» B 3 cemecTpe,
napajyieNIbHO € JUCHUILTUHON «MHUKpPOOHONIOTUS M BHUPYCOJOTHs» B 5 cemecTpe U OaszupyeTcs Ha
MOJIyYEHHBIX TPH HUX HU3YYEHUU IMPEACTABICHUSIX O XUMHUYECKOM CTPOCHHUU JKUBBIX CHCTEM H
XMMHYECKHUX MpoIleccax MPOTEKAIOMIMX in Vivo, IPUHIMIIAX KIETOYHOW OpraHM3alui OHOJIOTHYECKUX
00BEKTOB, 0 OMO(DU3NUECKUX U OMOXUMUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS )KMBOTO, O MEMOPAHHBIX
mpoueccax M MOJIEKYJSPHBIX ~ MEXaHM3Max JKU3HEIEATENbHOCTH, METOAAX KyJIbTHBHPOBAHUS
OMOJIOrMYECKUX MaTepUalIoB.

B cBs3u ¢ Tem, 4TO B HacTOsIIEe BpeMsi OMOTEXHOJIOTHsSI OTHOCUTCS K IPHOPUTETHBIM 00J1aCTsAM
uccienoBanuii B Poccuu u B Mupe 1 akTUBHO pa3BUBAETCs, BayKHAs POJIb B IPOIIECCE OCBOCHMSI JTAHHOTO
Kypca OTBOJUTCS CaMOCTOSATEIBHOM paboTe 00y4aromuUXcsi ¢ HAyYHOH MEepHOAMYECKON JINTepaTypol
AJIEKTPOHHBIMU OMOJIMOTEKAMH.

Jiist OCBOGHHUSI JAHHOW JMCUUIUINHBI 00yYarOIUNACS TOJIKEH:

3HaTh: OCHOBHBIE KJIACChl OPraHMYECKUX COCIUHEHHM, MX XMMHYECKHE CBOICTBA; MPUHLMUIIBI
KJICTOYHOM OpraHu3anui OHOJOrMYECKHMX OOBEKTOB, OHO(pu3NdYeckne U OHOXMMHUYECKHE OCHOBBI
(GYyHKIMOHUPOBAHMUSI ~ KUBOTO,  MEMOpaHHbIE  TIPOLECChl M MOJIEKYJSIPHBIE ~ MEXaHU3MBI
KHU3HEICATEIbHOCTH;

YMeTh: NpOBOJUTH HAIPABJICHHBIM MOUCK, aHATU3UPOBATh U pedepupoBaTh HAyUHYIO JHUTEpa-
TYpY, BbIpaOaThIBaTh HA OCHOBE €€ pallMOHAJBLHOIO aHAJIM3a CBOIO TOUKY 3pPEHHUS MO BOIPOCAM yueOHBIX
JUCLMILTMH U OTCTauBaTh €€ BO BPeMs JUCKYCCHU;

HNmeTb: HaBBIKM  HCIOJB30BAHMUS  COBPEMEHHBIX  KOMITBIOTEPHBIX W HMH(pOpPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.

OcBoeHue NaHHOM AUCHUIUIUHBI HEOOXOTUMO MJIsi TOCIEIYIOLIEr0 OCBOCHHUS O0YyYaroIUMUCS
muciurinH - «l'eHeTnka W ceneknus», «Teopun sBomoruu» B 6 cemectpe, «buodmsukay - B 7
cemecTtpe, «['€eHOMUKa U TE€HHas MHXEHEpUs» B 8 ceMecTpe, IPOXOXKAECHUS IPOU3BOJCTBEHHOU
MIPAKTHKH, MEJarornyeckoil B 8 cemecrtpe, a Takxke I MPOXOXKIEHUS MPOU3BOJICTBEHHON MPAKTHKH,
NPAaKTUKU MO Npoduio MpopecCHOHATBHON JEeSTeNbHOCTH B 6 CeMecTpe M MPOM3BOJCTBEHHOU
MIPaKTHUKH, PEIIUIUIOMHOMN B 8 CEMECTpE.

3. Ilnanupyemble pe3yJabTaThbl 00y4eHHsl M0 IUCIUIINHE

3.1. Komnerenuuu, GopMUPOBAHNIO KOTOPBIX CIOCOOCTBYET AMCHUILIHHA

[Tpu ocBOE€HUU NUCHUIUIMHBI (GOPMHUPYIOTCS CeayIoue KoMneTeHIuu B cooTBeTcTBHH ¢ PI'OC
BO 1o naHHOMY HanpaBJIE€HUIO IOTOTOBKU:

obmenpodeccuonanbubie (OI1K):
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OIIK-5: cnocoben IIPUMCHSATH B HpO(I)CCCHOHaJILHOfI ACATCIIbBHOCTU COBPCMCHHBIC IPCACTABICHUA 00
OCHOBAax OMOTEXHOJIOTHYECKHX n 6I/IOMeJII/IHI/IHCKI/IX IIPOU3BOJICTB, TeHHOM HHXXCHCPUH,
HaHOOHMOTEXHOJIOT WU, MOJICKYJIIPHOT'O MOJACIIUPOBAaHUA.

3.2. [lepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB O0y4YeHHMs IO JAMCHMILJIMHE, COOTHECEHHBIX C
(opmMupyeMbIMU KOMIIETEHIIUSIMHU

B pesynbrare 0OCBOCHUS TUCIHUILIMHBI 00YYaIOLIHiCs JOIKEH:

3HATh:
v TEPMHHOJIOTHIO COBPEMEHHBIX CHHTE30B OCIIKOB, HYKJIECHHOBBIX KHCIOT M Jp. TMPOJYKTOB
OMOTEXHOJIOrHH; cOBpeMeHHO 3H3uMosorun; (OIIK-5);
v CyTh U 9Tallbl TCHHO-UHXXEHEPHOTO JKCIIEPUMEHTa, UCTOUHUKH (parmentoB JTHK, ucmosb3yembix
JUISL KOHCTpYUpOBaHusl pekoMOnHaHTHBIX Mosiekya (OIIK-5);
v TEOpEeTHYECKHUE OCHOBBI KIIETOYHON MHXKEHEPHH U CO3aHusi MOHOKIOHATIbHBIX aHTuTeln (OITK-5);
v' 0COOEHHOCTH  ()YHKIMOHHPOBaHUS  (DEPMEHTOB  KAaK  THIHMYHBIX  OHOKATAJIW3aTOPOB B
MIPOMBIIIJICHHBIX (PepMEHTEepax, METO Ibl UMMOOHIU3AINH (DEPMEHTOB, TPEOOBAHMS K HOCUTEISAM JJISl MX
ummoOunm3auu (OI1K-5);
v/ OCHOBHBIC MPHHIIAIIBI MUKPOOHOTO CHHTE3a OENIKOB, JUIHIOB, BUTAMHHOB, OPraHMYECKUX KHUCIIOT,
TOPMOHOB U JIp. IPOJYKTOB coBpeMeHHOM ouotexnosoruu (OIIK-5);
V' crocoObI TIOyYeHHUsI U 00JIaCTH TPUMEHEHHS MPOYKTOB HaHoGuoTexHomoruu (OITK-5);
v’ TIPUHIIUIIEL MOJIEKYJISIPHOTO MOJIETUPOBAHUSI OHOJIOrHYECKH akTHBHBIX BemecTs (OITK-5).

YMers:
v\ NpUMEHATh 3HAHWE OWOJNIOTUM KJIETKH (LUTOJOTUM, OWOXHMHU W OWOQHU3HKH) M OCHOB
OMOTEXHOJIOTUU I KPUTHYECKOro aHainuza mHpopmauuu CMU, nocBseHHON OMOTEXHONIOTHU U ee
npoaykram (OIIK-5);
v/ OXapakTepu30BaTh (HAKTOPbI, BIHSIONME HA PPEKTHBHOCTH MHKPOOHOTO CHHTE3a BasKHEHIIHNX
npoaykroB 6uorexnonoruu (OIIK-5);
Nwmerts:

v CIOCOOHOCTH MPUMEHSATH COBPEMEHHBIE TPEACTABICHUS 00 OCHOBaX OMOTEXHOJOIHYECKHUX
MIPOM3BOJICTB, FTEHHOM MHXEHEPUH, HAHOOMOTEXHOJIOTUH, MOJIEKYy IsipHOTO MoaenupoBanus (OIIK-5);
v\ CHOCOOHOCThL OLIEHHMBAThL OMOOE30MAaCHOCTh IPOAYKTOB OMOTEXHOJIOTUUECKUX mpou3BoacTs (OITK-
5);
v\ HaBBIKM TNPUMEHEHHS B TPO(PECCHOHAIBHOW IEATENBHOCTH 0a30BBIX 0O0UIENPOPECCHOHATBHBIX
3HAHUI TEOpUH U MeTO/10B coBpeMeHHoi ouonorun (OI1K-5).

4. O0beM U coepkaHue M CHUTITTHHBI

O06beM TUCHUIUTUHBI COCTABIIAET 2 3aU€THBIX eIMHUIIBI (72 aKaJeMHUYeCcKHX Yaca).

4.1. Conep:xaHue UCHUILVIMHBI 10 Ppa3gejaM (TeMaM), COOTHECEHHOe ¢ BHIAMH H
TPYAOEMKOCTHI0 3aHAITHI JIeKIIMOHHO-CEMUHAPCKOI0 THIIA

OObeM MHON KOHTAKTHOH pabOThl M CAMOCTOSITENLHON pabOThl 00yYaromerocs mo JAUCIUILIAHE
yKa3aH B y4eOHOM TUTaHe 00pa30oBaTEIHLHON MPOTPAMMEI.

Ne Bunpl 3ansartuii, ux @OopMBI TEKYILLIETO
/i Paznernsr (TeMb1) & o0BeM KOHTPOJIS yCIIEBaCMOCTH
JUCIUTLTAHEL 3
53 3ansTus 3ansTas DopMBbI IPOMEKYTOUHON
JICKIIMOH- CEMUHap- aTTeCTalluu
HOI'0 TUIla CKOro TuIia
1 IIpeameT u 3amaum OGUOTEXHOJIOTHH, 7 4 1
€€ MECTO U POJIb B COBPEMEHHOM CEeMUHap
MPOU3BOACTBE. Y CIIEXU
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COBPEMEHHON OMOTEXHOJIOTHH B
PacTeHHNEBOICTBE, JKUBOTHOBO/ICTBE,
MeIHInHE, PapMaKOIIOTHH,
SHEPreTUKE, MUILIEBOI
MOPOMBIIIIJICHHOCTH, TPONU3BOACTBC
CBIPbs U OXPaHE OKpYyXKarouei
cpensl. Mcropus BOSHUKHOBEHHS U
CTaHOBJICHUS OMOTEXHOJOTHU

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

3 HmxenepHas 3H3UMOJIOTHAS 7 4 3 cemuHap | KontpomsHas pabora,
3aIuTa MPOSKTOB

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

5 Kiterounast urykeHepHs 7 4 2 cemuHap | KontpomsHas pabora,
3aIuTa MPOSKTOB

6 HanoGuorexHoorus 7 4 1 cemunap | 3ammra MPOEKTOB

7 ITpunUIBL MOJIEKYJIIPHOTO 7 4 1 cemunap | 3ammra NpoOEKTOB

MOJIETTHPOBAHUS OmoOTHYeCKH

AKTHUBHBIX BCIICCTB

8 CoBpeMeHHBIE TPOOIIEMBI 7 4 2 ceMuHap | 3amuTa MpOeKTOB
OMOTEXHOJIOTHH M MYTH UX PEIICHUS

Hroro 3a cemecTp: 36 16 3auer

4.2. Pa3zBepHyTO€ ONMCAHUE COAEPKAHNUS TUCUMIIIMHBI IO pa3aesam (TeMam)

IIpeanmer u 3a1a4n OMOTEXHOJIOTHH, €€ MECTO M POJIb B COBPEMEHHOM NMPOM3BOJACTBE. Y CIEXU
COBPEMEHHOM OMOTEXHOJIOTUM B PACTEHUEBOJACTBE, XMUBOTHOBOJCTBE, MeAMIIMHE, (apMaKoJIOTuH,
SHEPreTUKE, IUIIEBOW MPOMBIIUIEHHOCTH, MNPOU3BOACTBE CBIPbS M OXPAHE OKPY)KAIOIIEH Cpenbl.
HcTtopusi OMOTEXHOJIIOTUH B CBSI3U C Pa3BUTHEM MPOMBIIUIEHHONM MHUKpPOOHMOJIOIMH, T€HETHUYECKOW M
KJICTOYHOM WH)KEHEPUH, MHKEHEPHOH SH3UMOJIOTHH, TEXHUYECKOH MUKPOOHOIOTHH.

Texnuyeckass MHKPOOMOJOTUsi. MUKpPOOpPraHU3MbI, UWX pa3HooOpa3ue ¥  CBOMCTBA,
o0yciaBIuBaloOINe IPUMEHEHNE B IPAKTHUECKON AEATEIbHOCTH YEJIOBEKa.

CripbeBast 6a3a TexHU4Yecko MukpoOuosoruu. [loayuenue yrieBogoposioB, METaHOJA, 3TAHOIA,
YTJIEBOJIOB, MEJIACCHI, YKCYCHOM KHCIIOTBHI.

[IpousBoacTBa,  OCHOBaHHBIE  Ha  TOJYyYEHUHM  MHUKPOOHOH  OHOMaccel,  MPOIYKTOB
KHU3HEAESITEIbHOCTY MUKPOOPTaHU3MOB U KOMIIOHEHTOB UX KJIETOK.

[Ipon3BoacTBO aMHMHOKMCIOT. Hemoctatkn mOSydeHWs] AMHHOKHUCIOT XUMHUYECKUM CHHTE30M.
[Tpon3BOACTBO AMHUHOKUCIOT W3 OENKOBBIX TuAponu3aroB. OJHOCTYNEHYATHI W JIBYXCTYIEHYATHIH
CIOCOObI MUKPOOHOJIOTHYECKOTO CHUHTE3a aMHUHOKHUCIOT. [IpemecTBeHHUKN aMHUHOKHUCIIOT. bruocunres L-
eny, L-nmpo. Dtambl TEXHOJOTHYECKOTO TIPOIEcca MOMYyYEHUS] aMHHOKHCIOT MHUKPOOMOIOTHYECKUM
CHUHTE30M.

Buotexnonornyeckoe nomyyeHue Oenka. JIpoxiku Kak HCTOUHUKHU MOJTYYSHUsI KOPMOBBIX OEIKOB.
TexHonornyeckue Mporecch MOIyYeHUs] KOPMOBBIX JAPOKKEN Ha pa3IMUHBIX CyOCTpaTax.

[Tpou3BOACTBO JNHUMUIOB MHUKPOOHBIM CHHTE30M. TexHomorus, ceiphe. [IpoayleHThl JTUMHIOB:
OakTepuu, MUKPOCKOITUYECKHE TPUOBI, BOJIOPOCTH.

buocunTe3 antubOuotnkoB. [loHATHE 00 aHTHOMOTHKAX, MX OHWONOTHYecKas poib. BaxHeiimue
npoayuentsl. Kiaccudukanus aHTHOMOTUKOB: MEHUIMUTMHBI U 11e(aioCOpUHbI, aMUHOTIIUKO3UTHbIE
AHTHOMOTHKY, TETPAIIUKINHBI, aKTHHOMHIIMHBI, MAaKpPOIUABI U Jp. OCHOBHBIC JTAIbl MPOMBIIICHHOTO
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MOJTy4eHUs aHTUOMOTUKOB. [IprMeHeHue B MeAHIIMHE, CEThbCKOM XO3SHCTBE, MUIIEBONH M KOHCEPBHOM
MIPOMBIIIJIEHHOCTH.

buoreorexnonorus. MUKpOOPraHU3MBI, HUCIHOIB3yEeMbIe B OHOT€OTEXHONOTHH. MeXaHu3M
OaKkTepruaIbHO-XUMUYECKOTO OKHCIEHUS CyOCTpaTOB B OMOT€0TEXHOJIOTUH.

Ponbp OMOTEXHOMOTHMH B YIYYIIEHHWH DKOJIOTUYECKOW cuTyanuu Ha muiaHeTe. OUuCTKa BO3yXa,
CTOYHBIX BOJI, TOUBBI. bora3 u mepCcreKTUBHI €ro MPUMEHEHHUS.

HNuxkenepuass s3u3umoJiorus. Vcropus pasButus npukiaagHod 3H3UMoNOruu. CoBpeMEHHbIE
CHOCOOBI MOJTy4eHHs (EPMEHTOB U UX HCIIOJIb30BAHHUE B TEXHOJIOIMUECKUX Mpoleccax. [IpenmyiiectBo
MMMOOUITM30BaHHBIX (PEPMEHTOB KakK BBICOKOI(PPEKTUBHBIX KaTanu3aTopoB. DaKTOPHI, BBHI3BIBAIOIINE
WHAKTUBAIUIO ()EPMEHTOB.

Hocurenu mnst ummoOunmzanuu QepmentoB. Mx knaccudukarnus. TpeOoBaHHS K HOCHTEIIO.
buonerpananys noaMMepHbIX HOCUTEIEH.

Oprannueckue nojauMepHble HocuTenu. lIpupoaHble opraHMYecKHe MOJUMEpPHbIE HOCUTENIHM Ha
OCHOBE TOJINCAaXapHIOB: IIEJUII0II03a, XUTHH, AEKCTPaH, Kpaxmal, araposa, arap, renapus. JlocTonHcTBa
W HEJOCTaTKU 3TUX HocuTenel. Hocutenu Ha ocHOBe O€nKOB: KepaTHH W KoyuiareH. [Ipupomnbie
OpraHWYeCKHE HOCUTEIM Ha OCHOBE JIMNHMAOB. MOHOCIOM JUNUAOB. JOCTOMHCTBA M HEIOCTATKH
OCNMKOBBIX M JUNUAHBIX HOCUTENeW. JIMMOCOMBI: MyNbTUIAMENIISIPHBIE, MOHOJIAMEIUISIPHBIC |
MakpoBe3uKysspHble. lIpemmymectBa smmocoM. CHHTETHYECKHE OpPraHUYECKHE TOJUMEpHBIE
HOCHUTEJH, UX JOCTOMHCTBA W HENOCTaTKU. llolMMeTHIEHOBbIE HOCUTENM: CTUPOJI, MOJUAKPUTIAMUIL.
Crpoenue. JIoCTOMHCTBA M HEJOCTATKU 3TUX HOcUTenen. [lonmmaMuiHbIe HOCUTENN HA OCHOBE KalpoOHa.
Hocutenn Ha OCHOBE MOJMBUHMIIOBOTO CIHPTa W MoJiMypeTaHa. JJOCTOMHCTBA M HEOOCTATKU ITUX
HOCHUTEIEH.

Heopranuueckre HOCHTENW Al UMMOOWIH3AIMN (PEPMEHTOB: KPEMHE3EMbI, ATFOMOCUIHKATHI,
KEpaMHMKa, YToJlb, CaXka, OKCUIbI METAUIOB. IX JOCTOMHCTBA M HETOCTATKHU.

MeTtoast uMMOOUITU3aUK (PEPMEHTOB.

duznyeckue MeToAbl UMMOOUIM3auU (GEPMEHTOB: aAcopOLUs HAa HEPACTBOPUMBIX HOCHUTENSX,
BKJIFOUEHHUE B TOPBI T'elis, UCIIOJIBb30BAHNUE MONTYIPOHUIIAEMBIX MEMOpaH, UCIOIB30BaHUE JIBYX(Da3HBIX
cpen. dakTopsl, BIUAIONINE HA AKTUBHOCTD (DEPMEHTOB, UMMOOMIM30BAHHBIX STUMH METOAAMH.

XUMUYECKUE METOAbl MMMOOWIM3auu (EpPMEHTOB. XHUMHUYECKasi CTPYKTypa (pepMEHTOB U HX
(yHKIIMOHATBHBIE TPYMIbL. BHAB KOHCTPYKIHMA XUMHYECKH HMMOOUIU30BAHHBIX (DEPMEHTOB.
Peakuuu, nexammue B OCHOBE XUMHUYECKOW HMMOOWIM3AIMH (DEPMEHTOB: pEaKIUH 00pazoBaHUs
aMUJIHOM CBSI3U, peakuuu o0pazoBaHus KapOaMUIHOW CBSI3U, peakUWu OOpa30BaHUS BTOPUYHBIX
aMHUHOB, PEAKIIMH a30COYETaHUs, peaknu 00pa3oBaHuUs AUCYIb(HUIHON CBSI3H.

[IpuxnangHoe 3HaYeHHE HMHXKEHEPHOM SH3UMOJOruH. llpuMeHeHne HMMOOMIN30BAaHHBIX
(epMEHTOB B aHAIUTUYECKUX IEIsIX. DepMEHTHBIC AJIEKTPOAbI 1 MUKPOKAJOPUMETPUICCKUE NATUHKH.
Hcnonb3oBanrne UMMOOMIM30BaHHBIX (DEPMEHTOB B MUIIEBOM MTPOMBIIIJICHHOCTH.

[Tpumenenue pepMeHTOB B (hapMaKOJIOTUH U MEIUIINHE.

I'enernyeckasi wH:keHepusi. VIcTOpus CTAaHOBJICHUS W PA3BUTHS TEHETHUYECKOW HWH)KCHEPHHU.
I'eHeTnyeckas MHXEHEPUS, €€ CBSA3b C yCIIeXaMU MOJISKYJISIPHOM OMOJIOTHH U TEHETHKH, SH3UMOJIOTHH H
XUMUU HYKJIEHHOBBIX KHCJIOT. TpHW 3Tama B pa3BUTHH TeHeTHUeckol wumkeHepun (mo A.A.baery):
JI0Ka3aTeNIbCTBO MPHUHIIMITMATBLHONW BO3MOXKHOCTH ToNMydeHus: pekomOouHanTHeix JIHK in vitro; Hagano
pabotr mo monydeHutro pekomOuHaHTHBIX JIHK; BrimrodeHme reHOB BbICIIUX (OPM B BEKTOPHBIE
Mosekybl JIHK. [TpuHiunuanbHbie OTIMYMS T€HETUYECKON HHKEHEPHUH OT KJIACCUYECKON CEIEKIIUH.

TeopeTnueckre OCHOBBI T€HETUUYECKOW HWH)KEHEPHH: BBIICHEHHE YHHMBEpPCAJIbHOCTH >KU3HU Ha
MOJIEKYJISIPHOM YpPOBHE; MOJIEKYJISIPHBIE MEXaHU3MbI MATPUIHOTO CHHTE3a; (EPMEHTHI, IPUMEHSIEMbIC B
KOHCTPYHUPOBaHUU peKOMOMHaHTHBIX Mosiekyn JJHK.

OTanbl TeHHO-UHKEHEPHOTO YKCIIEPUMEHTA.
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[Tonyuyenue ¢pparmentos JJHK: n3 renHoma >KUBBIX OpraHU3MOB; IyTeM cuHTe3a nByHuTeBor JIHK,
koMmiuieMentapHoit MPHK sykapuoT; myTem ToTanbHOro XMMHKO-()EpMEHTAaTUBHOI'O CUHTE3a I'€HOB.

Koncrpyuposanue pekom6unantHbix JJHK. Coenunenune ¢pparmenros JJHK ¢ momomsto auras in
vitro. CtabunbHoCcTh pekoMOnHaHTHBIX JJHK.

KonctpyupoBanue BekTopoB. TpeboBaHMs, IPEIbIBIsSEMbIE K BEKTOPY.

Beenenune pexombunantHoit JIHK B kierky-penunueHT myTem TpaHcopmalnmu, KOHBIOTAIUH,
TpaHCHEKIUHN U TPAHCTYKIUH.

OT6op KIIOHOB, COJAEpXKAIUX peKoMOWHAaHTHBIH TeH. Meroasl anamm3a JIHK kierok-
PELMIIMEHTOB: XMMHUYECKOE U SH3UMaTndeckoe cekBeHnposanue /JHK.

DKCIpeccus 9yKepOTHBIX TEHOB B MUKPOOPTraHU3Max. Y CJIOBHS yCHeNHON dkcnpeccu. OOBEKTHI
TCHETUYECKON MHKECHEPHH.

[IpakTHueckue NpUIOKEHNs U NEPCIEKTUBBI PA3BUTHS T€HETUYECKON MHXKEeHEepHH. [ eHeTnueckas
UH)XXEHEpUS  NPOMBIIIEHHBIX ~ MHUKPOOPraHM3MOB  (CO3laHHME  IPOMBIIUIEHHBIX  IITAMMOB
MUKpPOOPTraHU3MOB I TPOU3BOJCTBA (EPMEHTOB, aAaMHUHOKHCIIOT, MOJUCAXapua0B, WHCEKTHUIINIOB,
CIHUPTOB U JIp.). | eHHO-MHXEeHepHAas YHAOKPUHOJIOTHUS: SKCIIPEcCHsl TeHa coMaTocTaThHa B KieTkax E.
coli. [Ipoekt “I'enom uenoBexa”.

Kuerounass wunkeHepusi. lVcTopuss CTaHOBIEHMS W DPa3BUTUS KIETOYHOW MHIYKEHEPHUHU.
ToTUNOTEeHTHOCTh — MPHUHIMIMAIBHAS OCHOBAa [UIsl T'€HETHMYECKON TpaHCcpopMaluu pacTeHH Ha
KJIIETOYHOM YypOBHE. MeToapl KyIbTUBUPOBAaHUA KIETOK M TKaHEH. YCIOBUSA KYJIbTUBUPOBAaHUA H
CHElMaIbHbIE MUTATEIBHBIE CPEJIBI.

OTalbl 3KCIIEPUMEHTA 0 KJIIETOYHON MHKEHEPUH.

Brinenenue nporomtactoB. CrocoObl BBIENEHUS MPOTOIIACTOB: IJIa3MOJIN3, (hepMEHTATUBHBIN
METO/I.

KynpTuBHpOBaHME NPOTOIUIACTOB: METOJ KMJKUX Kamellb, METO IIaTUpoBaHus. JlOCTOMHCTBA U
HEJOCTATKU YTUX METOOB.

CnusHue mpoTOMIacToB. TeXHMKa COMaTU4eckol ruOpuau3anuu. MexXaHu3M  CIUSHUS
IIPOTOIIACTOB.

Unentuduxanus coMaTHUYEeCKUX THOPHIIOB, CIOCOOBI HX celeKuuu. YacTora BO3HHUKHOBEHHS
COMaTHYECKUX THOPHUIOB.

[IpakTHyeckoe  MCHONB30BaHWE  JIOCTMIKEHUM  KIETOYHOW  HMH)KEHEPHHU. [Tonyuenue
MOHOKJIOHAJIbHBIX aHTUTEJN (TMOPHIOMHAsI TEXHOJIOTHS). DTalbl MOJYyYeHUsS MOHOKJIOHAJIBHBIX aHTUTEN
n 005acTM WX TNpUMEHEHHs. MOHOKJIOHAIbHbIE aHTUTeNna dyesoBeka. Co3/laHue HCKYCCTBEHHBIX
accolMaluil KyJbTUBUPYEMBIX KJIETOK BBICIIMX PAaCTEHUH C MHUKPOOPraHM3MaMH, HAay4dHbIE U
NpUKIAJHBIE MJAEeU co3laHus Takux acconuauuid. I[IpoOGnemsl  Ouonornyeckol  ¢ukcanuu
MOJIEKYJIIpHOTO a3oTa. IIpo0ieMbl M MEepCHEeKTUBBI T'€HETHYECKOW HMHXKeHepuu pacteHuil. KpnobGank
KJIETOK ¥ MEPUCTEM PACTEHHI: 3HaYCHUE U IPUMEHEHUE.

HanoOuorexnosoruss. CrnocoObl  THOdTy4YeHHUss M 00JacTH  NPUMEHEHUS  MPOIYKTOB
HaHOOMOTEXHOJIOTUH.

IIpuHIUNBI MOJIEKYJISAPHOIO AN3aliiHA OMOJIOTHYeCKH aKTHBHBIX BelleCTB.

CoBpeMeHHbIe NPoGaeMbl OHOTEXHOJIOTHH U NMYTH MX peuieHus. buorexHomorus - Hanboee
IIPOIPECCUBHOE HCIIOJIL30BAHUE JKMBBIX CHUCTEM JUIs HYKJ 4eloBeuyecTBa. llepcriekTuBbl pa3sBUTHS
COBPEMEHHOM OMOTEXHOJIOTHH.

5. O0pa3oBaTeibHbIE TEXHOJOTHU
[Tpu peanuzanuu TUCIUIUIUHBI « BHOTEXHOIOTHS UCTIONB3YIOTCS ClIeayroIne 00pa3oBaTelbHbIC
TEXHOJIOTUH:
- MPOEKTHAs TEXHOJIOTHS,
- pefITHHFOBaSI TCXHOJIOT U,
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- TEXHOJIOTHS Pa3BUTHSI KPUTUYECKOTO MBIIIIJIEHUS;

- TEXHOJIOTHs Y4eOHOH THCKyCCu;

- TpymnIoBast paboTa;

NudopMalilnoHHbIE TEXHOJOTHM, MCIONb3yeMble TMIPU OCYIIECTBICHHUH 0Opa30BaTEIbLHOTO
pouecca o AUCUUILINHE:

- TEXHOJIOTHM CMELIAHHOTO OO0y4eHMs (UTeHHE JIEKIMIl C HCIOJb30BaHUEM MYJIbTUMEIUUHBIX
npe3eHTanuii; ucnonb3oanue YMMOC «Moit yHUBepcUTeT» MpH paboTe HaJl YepHOBUKOM pedepara).

6. YueOHO-MeTOAMYECKOE 00ecTIeYeHre CAMOCTOSITeIbHON PadoThl 00y4arouXcs

CamocTrosTenbHass paboTa CTyJEHTOB 3aKJIIOYAeTCs B IMOJATOTOBKE K HAMUCAHUIO KOHTPOJIbHBIX
paloT, ¥ BBHINIOJHEHUH MPOEKTA MO BEIOPAHHON TeMe, BKIIIOYAOLIEM B ce0sl MOMCK U aHAIIU3 JIUTEPATyphl
1o TeMe, HamucaHue pedepara, MOATOTOBKY JOKIaja 1Mo pedepaTy, ero KOHCIEKTa, a TaKXKe CO3JaHue
Npe3eHTallMK, WUIIoCTpupytome moknan. ObGecreunBaercss y4eOHBbIM mocodbueM: Kycmosa T.I1.,
Kouemosa JILb. Beenenue B Ouotexnosoruto. Banoso: M3n-so UBI'Y, 2007. — 140 c. (HaxoauTcs Ha
Kadeape B DIEKTPOHHOM BHJE), KpOME 3TOr0 METOJMYECKHl MaTepuaq 1o O00eCIeyeHHIO
CaMOCTOSITENIbHOM paboThl cTyneHToB mnpuBoautcs B [lpunoxenun 1 k paboueld mnporpamme
mucuuiuinHel B OUOC «Molt yHUBEpCUTET»; (COAEPKUT rpadyK MPAKTHUECKUX 3aHSITUH, BONPOCHI K
KOHTPOJIbHBIM paboTaM U 3a4eTy, TEMbI IPOEKTOB, TpeOOBaHUS K pedepaTy U Mpe3eHTALNN).

7. XapakTepuCTHKA OLIEHOYHBIX CPeICTB /UIA TeKYyUero KOHTPOJIsi YCNeBaeMOCTH U
NMPOMEKYTOYHOM ATTeCTAHH 00y4aIOIIUXCS MO0 TUCHUIINHE

B pamkax peWTHHTOBOM cHCTEMBI OLIEHKH 3HAHUN O00ydarolmuxcs, o0yJaronuiicss MoxxeT HaOpaTh
o JAaHHOW jaucuumiauHe MakcumanbHO 100 peiiTuHroBbix OamnoB. Tekymuii KOHTPOJIb 3HAHWMNA
OCYIIECTBIISIETCS IyTEM HaNUCaHUsl O00ydarommMucs 4 KOHTPOJBHBIX pa0dOT MO OCHOBHBIM paszzesiaM
Kypca. 3a KaXIyl YCIEUIHO BBIIOJHEHHYIO KOHTPOJBHYIO paboTy oOOyYaromuics Moyvaer
MakcuMaiabHO 10 peTUHIOBBIX OaIOB.

OOyuaromyecss BBIIOIHIIOT M 3alIUIIAIOT TpoekT. OIeHKa 3a MPOEKT CKIIaJbIBaeTCs M3 MATH
COCTABJISIIONIMX: OIEHKM 3a 4YepHOBUK pedepata (10 OannoB), OIEHKHM 3a OMOPHBIA KOHCIEKT
(10 6anmoB), omeHkW 3a mpe3eHTanuio padorel (10 6amoB), OLEHKH 3a JOKIAJ HAa CEMHHApPCKOM
3aasaTuu (10 6amioB), OLIEHKW 32 OKOHYATENbHBIHN, Mepepad0TaHHBIN C YUETOM MPaBKH MpErogaBaTes,
BapuaHT pedepata (10 6annos). Kpome Toro, kaxapM 00y4yaromyuMcsi MOTYT OBITh MOJTy4€Hbl OOHYCHBIE
O6amibl  (MakcuMaiabHO — 10) 3a akTUBHOE OOCYXJEHHE HA CEMUHAPCKUX 3aHATHSAX HPOEKTOB,
MPEJCTaBISAEMbIX APYTUMH 00ydaroMMucs (paboTa B KaUeCTBE «OMIOHEHTOB» M «PELEH3CHTOBY).

Jnst mosydeHusl OICHKH «3auTeHO» oOOydarommecs JO0DKHBI HaOpaTh HE MeHee 55 OaioB
(HamucaThb Bce KOHTpPOJIbHBIE HE MeHee, yeM Ha 6 OayuioB W HaOpaTh 3a NMpoekT He meHee 31 Oaa).
OOyuaromecs He HaOpaBmue 55 OaioB, WM HamMcaBlIue MeHee 4 KOHTPOJIBHBIX pPaldoT, WM
HanucaBie 1-4 KOHTpoJbHBIE PabOTHI MEHee, 4eM Ha 6 OamioB, WIM HE HamucaBiIue pedepar
MOJTy4alOT OIIEHKY «HE 3a4TE€HOM.

8. YueOHo-MeTOoAMYecKoe 1 MH(OPMAILIMOHHOE o0ecneyeHue U CIUTIIMHbI

OcHoBHasl TuTepaTypa:
1. Ienxynos, C.H. I'enernueckas wmxenepus / C.H. lllenkynos. - U3a. 4-oe, crepeot. 3-my. -
HoBocubupck: Cubupckoe yHUBepcuTeTcKoe m3aarensctBo, 2010. - 514 ¢. : un., tabn., cxem. - ISBN
978-5-379-01064-5. URL: http://biblioclub.ru/index.php?page=book&id=57527
2. Topnenko, B.A. Hayunele ocCHOBBI OuOTexHoOJOrMH: ydeOHOoe mocobue / B.A. I'opiaeHko,
H.M. Kyty3oBa, C.K. Ilatynuna. - M.: [Ipomereit, 2013. - Y. I. HanoTexHon0rNM B 6MON0THH. - 262 C. :
WL, Ta0IL., cxeM. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486



http://biblioclub.ru/index.php?page=book&id=240486
http://biblioclub.ru/index.php?page=book&id=57527

OcHoBHas npoeccroHalibHas 00pa3zoBaTeIbHas IporpaMMa
06.03.01 buonorus
(buoxumus u Gusnonorus )

3. Upimbanenko, H.B. buotexnomorus: ydebnoe mnocobue / H.B. IlpimMOanenko; Poccuiickuit
rocy/apcTBeHHbIN negarornyeckuil yuusepcuter uM. A. W. I'epuena. - Cankr-IletepOypr: PI'TIY um.
A. U. T'epuena, 2011. - Y. 1. - 128 c.: nn. - bubnuorp. B kH. - ISBN 978-5-8064-1697-2; To xe
[DnexTponnsrit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4. MuKpOOHONOTHST C OCHOBaMH OWMOTEXHOJIOTMH (Te€Opus H TpaKTUka): ydeOHoe mocodue /
I'.I1. lllyBaeBa, T.B. CBupumora, O.C. KopueeBa u nap.; Hayd. pen. B.H. Kamae. - Boponex:
Boponexckuil rocyJapCTBEHHbIM YHUBEPCUTET MHXKEHEPHBIX TexHoiorui, 2017. - 317 c.: tabun., rpad.,
un. - bubmmorp.: c. 311-312. - ISBN 978-5-00032-239-0; To e [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=482028

JononHuTenpHas IUTEpATypa:
1. buozamura u 6no6e3onacuocts / nof pen. E.b. UBanosa - M.: Uznatensckuit Jom "BEJIT", 2012.
T. IV, Ne 3(12). - 68 <c¢. - ISSN 2076-4758; To xe [DneKkTpoHHBIA pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=137241
2. Epmumumn, A.Il. Tenernmuecku MoauduuUpoBaHHBIE OpraHu3Mbl M OmoOezomacHoCTh /
A.Il. EpmMumne. - Munck: benopycckas Hayka, 2013. - 172 c. - ISBN 978-985-08-1592-7.
URL.: http://biblioclub.ru/index.php?page=book&id=231206

3. CuzennoB, A. AHTUOMOTHKH U XMMHOTEpaINleBTHUECKUE MpenapaTsl: yueOHuk / A. Cu3eHIoB,
N.A. MuceroB, U.®. KapumoB; MunuctepctBo oOpa3oBanuss U Hayku Poccuiickoit ®Penepanuu,
denepanbHOe  TOCYJapCTBEHHOE  OIO/KETHOE  00pa3oBaTeNbHOE  YUYPEXJEHHE  BBICIIETO
npodeccronansHoro oOpazoBanus «OpeHOYpPrckuil TocylapcTBeHHbBIN yHHBepcuTeT». - OpeHOypr:
Or'Y, 2012. - 489 c. URL:http://biblioclub.ru/index.php?page=book&id=270294

4. ®ocrep, JI. Hanorexnonoruu. Hayka, nanHoBanuu u Bo3MoxkHocTtH / JI. doctep ; mep. A.B.
XagosH. - M. : PUL] "Texnocdepa", 2008. - 337 c. - (Mup maTepuanoB u TexHonoruii). - 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 PACTHTEIBHOTO MPOUCXOKIACHUS:
yueOHuk / O.A. HeBepoma, I'.A.Tl'openukoBa, B.M. Ilo3nskoBckuii. - HoBocubupck: Cubupckoe
yHHUBEpcUTeTCKoe u3natensctBo, 2007. - 416 c.: tabn., cxem. - (IluraHue mnpakTHUKa TEXHOJOTHS
TUTHEeHA KadecTBO Oe3omacHOCTh). - ISBN 5-379-00089-4; 978-5-379-00089-9; To xe [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=57396
6. OCHOBBI OMOTEXHOJIOTHH MUKpOBOiopocieii: yaeonoe nmocodue / [1.C. [IBoperkuii, C.1. JIBopenkuii,
E.B. [lemkoBa u ap.; MunucrepctBo obpa3zoBanus W Hayku Poccuiickoit @enepaunn, deaepaibHoe
roCyJapCcTBEHHOE  OIO/PKETHOE  00pa30BaTEbHOE  YUPEKIEHHWE BBICHIETO  MPOdeCcCHOHATHHOTO
obpa3zoBanust «TaMOOBCKHUIl TOCYIapCTBEHHBIH TEXHUYECKHI YHUBEpCUTET». - TamOoB: M3naTenbcTBO
®OI'BOY BIIO «TI'TY», 2015. - 82 c.: mi1.,Ta0i., cxeM. - buoi. B kH. - ISBN 978-5-8265-1495-5; To xe
[OnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

Pecypcbl nHpOpManiiOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « HTepHeT»:

Cucrema »5SIEKTPOHHOM MONJEpKKH oOpa3oBarenbHOro 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

[TpodeccuonanpHbie 6a3bl JTaHHBIX U UH)OPMAIIMOHHO-CITPABOYHBIE CUCTEMBI:

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

OnektponHas oubmmorexa UBI'Y _
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
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Onextponnslii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[Iporpammuoe obOecnedeHue: ormnepanuoHHas cuctema Microsoft Windows, maker ogucHBIX
nporpamm Microsoft Office, untepuer-6paysep Yandex Browser.

9. MaTtepuaibHO-TEXHHYECKOe o0ecnedeHne I CHUIITUHbI

VY4eOHble ayAUTOPUH:

- JUIsL TIPOBEJICHUS 3aHATUI JIEKLIMOHHOTO TUIA C KOMIUIEKTOM CIIEHUAM3UPOBAHHON y4ueOHOM
MeOenu W TEXHUYECKUMHU CpellcTBaMU OOy4YeHHs, CIyXallUMU JUIs TpeAoCTaBiIeHHs] Yy4eOHOM
uHpopManuu OOJIBIION ayAUTOPHH;

- JUIs TPOBEICHUS 3aHSATHH CEMUHAPCKOrO THIA, KOHCYJIbTALMHA, TEKYIEro KOHTPOJIS H
MIPOMEKYTOUYHOM aTTEeCTAIlH, BBIMOJHEHHUS MPOEKTOB C KOMIUIEKTOM CIICIUATU3UPOBAHHON y4deOHOH
MeOeNr U TEXHUYECKUMHU CPeICTBAMH 00YUECHHUSI.

[Tomemienne i1 CaMOCTOSATENBHOM pabOTHI, OCHAIIEHHOE KOMIUICKTOM CIEIHaIN3UPOBAHHOM
y4eOHOU MeOenu, KOMIBIOTEPHONH TEXHUKOW C BO3MOYKHOCTBIO TMOJKIIOUCHUS K ceTu «HTepHeT» u
obecneuenueM goctymna B DMOC.

JleMoHCTpalMoHHOE 000py/I0OBaHME U y4eOHO-HArJIAHbIe MOCOOUs NS 3aHSITHHA JIEKIIMOHHOTO
THMa, OOECIEeUYMBAIOIINE TEMaTHUYECKUEe HIUTIOCTPALMU: JEMOHCTPAMOHHOE 000pyaoBaHHE (MOJENH,
MaKeThI); 3JIEKTPOHHBIE TOCOOMS (TMIPE3EHTALMH ), TIeYaTHBIE TOCOOHS (TaOIHIIBI, IUTAKATHI).
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ABTOp(BI) pado4eil NPOrpaMMsbl M CHHUILIMHbI:
Hupexrop nncturyta MUTHEH, npod., 1.x.H. Kycrosa T.IL
npod., o1, 1.x.H. Kouetosa JL.b.

[Iporpamma paccMoTpeHa U yTBepK/ieHa Ha 3acelaHuu KadeIpbl OMOJIOrHH
29 aBrycra 2024 r., nmpotokoa Ne 1

[Tporpamma oOHOBIIEHA

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

(moznuce)

[Tporpamma oOHOBIIEHA
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CornacosaHo:
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(moznuce)

[Tporpamma oOHOBIIEHA
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CornacoBaHo:
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(moznuce)
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