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1. Henu ocBOeHMS TN CHUIITTHHBI

LensiMu OCBOGHMSI TUCHUIUIUHBI «BUOTEXHONOTHS» SABISIOTCS TOTOBHOCTh OaKanaBpoOB-OHMOJIOTOB
K JCSATeNbHOCTH TIO0 WCIOJB30BAHUIO PACTCHUN, TPUOOB, JKMBOTHBIX B KAueCTBE IPOJYIICHTOB
MPaKTUYECKH 3HAYMMBIX BEIIECTB W NPOAYKTOB; BIAJEHHE METOJAMHM  KYJIbTUBHPOBAHUS
OMOJIOTMYECKOr0 MaTepualia Il TMOJYYEHHUsl MPAKTHUUYECKHM 3HAYUMBIX BEIIECTB; TOTOBHOCTHh K
HCCJIEIOBATENBCKOM AESITETbHOCTH B O0JIACTU T€HETUKH M OMOMEIUIIMHBI, CBSI3aHHOW ¢ pa3paboTKoii,
UCCJICIOBAHNEM U TPOHW3BOJICTBOM JIEKAPCTBEHHBIX CPEICTB M OWOJIOTUYECKH AKTHBHBIX BEIIECTB;
TOTOBHOCTh K TIIE€JarOrMYecKoil NeATelIbHOCTH B 4YacTh (HOPMHUPOBAHMSI MEXKIPEIMETHBIX CBS3el
Y4eOHBIX JUCIUTUINH €CTECTBEHHOHAYYHOTO MPOQHIIS.

2. MecTo mucuuiiimHbl B cTpykType OIl

Kypc «buotexnomorus» OTHOCUTCA K 0OS3aTeNbHON YacTH B CTPYKType OOpa3oBaTiehbHOM
POrpaMMbl M YUTACTCS OOYYaIOMUMCS TIOCTIe M3YyYeHUS UMM TUCIUIUMH «Xumusi» B 1-2 cemectpe,
«buoxumus u MonekynspHas Ouonorus», «Llutonorus u rucronorus» B 3 cemectpe, MapajjielibHO C
JUCIUATUTMHOW «MUKpPOOHOIOTHS ¥ BUPYCOJIOTHS» B 5 ceMecTpe B 0a3upyeTcsl Ha MOJYyYeHHBIX TPU UX
W3YYEHUU TMPEJCTABICHUAX O XUMHUYECKOM CTPOCHUM JKHUBBIX CHUCTEM M XUMHUYECKHUX Ipoleccax
NpoTEeKaoIMX 1IN VIVO, TpPUHOMNAX KICTOYHOW OpraHu3alui OUOJOTMYECKUX OOBEKTOB, O
Oonodu3nueckux u OMOXMMHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS KUBOTO, O MEMOPAHHBIX MpoIleccax 1
MOJIEKYJISIDHBIX ~MEXaHM3MaX JKU3HEJEATENbHOCTH, METOJaX KYJIbTUBUPOBAHUS OHMOJOTHYECKHUX
MaTepHuaoB.

B cBsi3u ¢ TeM, 4TO B HacTosIIee BpeMsi OMOTEXHOJIOTHSI OTHOCUTCSI K IPUOPUTETHBIM 00J1acTIM
uccienoBannil B Poccuu u B MHUpe M aKTUBHO Pa3BUBAETCS, BaXKHAs POJIb B MPOIIECCE OCBOCHUSI TAHHOTO
Kypca OTBOJUTCSI CAMOCTOSITEIbHONW paboTe 00yJaronuXxcsi ¢ HAyYHOW MEePUOANYECKON JIUTepaTypoil u
AIIEKTPOHHBIMU OUOITHOTEKAMHU.

st ocBOGHUSI TaHHOW JUCIUTUTMHBI 00YYaIOMUNACS TOJKEH:

3HaTh: OCHOBHBIE KJIACChl OPraHMYECKUX COEIMHEHMM, MX XMMHUUYECKHE CBOICTBA; MPUHLIMIIBI
KJIETOYHOW OpraHu3aluy OHMOJIOrMYECKUX OOBEKTOB, OHMO(HU3NUYECKHE U OHOXUMHUYECKHE OCHOBBI
(GYHKIIMOHUPOBAHMUSI ~ KUBOTO,  MEMOpaHHBIE  TPOLECCHI W MOJEKYIsSpHblE  MEXaHU3MbI
KU3HEJECATENbHOCTH;

YMeTh: TpOBOAUTH HAIPABJICHHBIN MOMCK, aHATU3UPOBATh M pedepupoBaTh HAYUHYIO JUTEpa-
TypYy, BbIpabaThIBaTh HA OCHOBE €€ PallMOHAILHOTO aHaJM3a CBOIO TOUKY 3pEHUs M0 BOMPOCaM Y4eOHBIX
JUCLUILIMH U OTCTauBaTh €€ BO BPEMS JUCKYCCHUU;

NMeTb: HaBBIKM  UCIMOJIB30BAHUS COBPEMEHHBIX KOMIBIOTEPHBIX W WH(OpPMAIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJOTHUH.

OcBoeHMe NaHHOM NUCHUIUIMHBI HEOOXOAMMO JUIsl TOCJEAYIOUIEr0o OCBOEHUS 00ydaroluMuUcs
muctumine - «['eHeTnka W cenekuus», «Teopuu sBomroruu» B 6 cemectpe, «buoduszuka» - B 7
ceMecTpe, MPOXOKIEHUS MPOU3BOJICTBEHHON MPaKTHKH, MEJaroruyeckoil B 8§ cemecrpe, a Takxke A
MPOXOXKACHUS ~ TPOU3BOACTBEHHONW MPAKTUKH, TMPAKTUKH 10 mnpoduito  mpodhecCHOHATBHOM
JEeSITEIbHOCTH B 6 ceMecTpe U MPOU3BOICTBEHHOM NMPaKTUKU, IPEIIUILNIOMHON B 8 ceMecTpe.

3. [InanupyemMble pe3yJbTaThl 00yUeHHs MO TUCHUTLINHE

3.1. Komnerenuuu, GopMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCIUIINHA

[Ipu ocBOGHUM TUCIUTIIUHBI (POPMUPYIOTCS CIEAYIONIHNE KOMIETEHIIMN B cooTBeTcTBHH ¢ PI'OC
BO 1o nanHOMY HanpaBlIEHUIO MTOATOTOBKH:

0) oomenpodeccuonansubie (OIIK):
OIIK-5: cniocobeH npuMeHsSTh B MPodecCHOHANBHON ACSITEN,HOCTH COBPEMEHHBIE TIPEICTABICHUS 00
OCHOBax  OHOTEXHOJIOTUYECKUX U  OMOMEOUIIMHCKUX  IPOU3BOJCTB, TE€HHOM  MHXXEHEpPUH,
HAHOOMOTEXHOJIOTHUH, MOJICKYJISIPHOT'O MOICTUPOBAHUSI.
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3.2. IlepeyeHb NJAHHPYEMBIX PpPe3yJbTATOB O00y4YeHUs] IO JAMCHUILUIMHE, COOTHECEHHBIX C
(opMupYyeMBbIMH KOMIIETEHUMAMHU

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00y4aroUIUics JOIKEH:

3HaTh:
v TEPMHHOJIOTHIO COBPEMEHHBIX CHHTE30B OCIIKOB, HYKJICHMHOBBIX KHCJIOT H Jp. HPOAYKTOB
OMOTEXHOJIOTHHU; COBpeMeHHOM 3H3umonoruy; (OI1K-5);
v/ CyTh H 9Talbl TeHHO-WHKEHEPHOTO JKCIEepUMeHTa, HCTOUHUKH (parmenToB JIHK, mcrombs3yembix
JUIsl KOHCTPYUPOBaHUs peKoMOMHaHTHBIX Mosiekyn (OI1K-5);
v’ TEOpeTHYEeCcKHUe OCHOBBI KIIETOYHON HHXKEHEPHUH U CO3MaHus MOHOKIOHANBHBIX aHTuTen (OIIK-5);
v 0COOEHHOCTH  (DYHKIHOHUPOBAaHUS  (DEPMEHTOB  KAaK  THIHMYHBIX  OMOKATAJIM3aTOPOB B
IPOMBIIIICHHBIX (PepMEeHTepax, METO1bl UMMOOWIIN3aLUU (PEPMEHTOB, TPEOOBAHUS K HOCUTEISAM JUISL UX
ummoOwmm3anuu (OITK-5);
v/ OCHOBHBIC MPHHIUIBI MUKPOOHOTO CHHTE3a OENKOB, JHIH/OB, BATAMHHOB, OPTaHUYECKUX KHCIIOT,
TOPMOHOB U JIp. IPOJYKTOB coBpeMeHHo# ouotexnonoruu (OITK-5);
v’ C1ocoO0sI Toy4YeHus ¥ 00JacTH MPUMEHEHHsT IPOAYKTOB HaHoOroTexHojoruu (OITK-5);
v/ TIPUHIUIIBI MOJIEKYJIIPHOTO MOJIETUPOBAHKSI OHOJIOrHYeCcKy akTUBHBIX BemecTB (OTTK-5).

YMersb:
v\ NpUMEHSTh 3HAHWE OHOJNOTMM KJIETKH (LUTOJOTUM, OMOXMMHH W OHO(DU3MKH) ¥ OCHOB
OMOTEXHOJIOTHHU JUIsl KpUTHYeCcKoro aHanu3a nHpopmaunu CMMU, nocBsmieHHONH OMOTEXHOJIOTHU U €e
npoaykram (OITK-5);
v/ oxapakTepu30BaTh (HaKTOPhI, BAHSIONME HA 3PPEKTHBHOCTH MHKPOOHOTO CHHTE3a BayKHEHIIMX
npoaykroB ouorexnonoruu (OITK-5);
Nwmers:

v/ CIOCOOHOCTH TMPUMEHSATH COBPEMEHHBIE TIPEACTABICHUST 00 OCHOBaX OHMOTEXHOJIOIHYECKHUX
HPOU3BO/ICTB, TCHHOW HHKXEHEPHUH, HAHOOMOTEXHOJIOTHH, MOJIEKy sipHOTo MoaenupoBanus (OITK-5);
v’ CIIOCOGHOCTHL OLIEHUBATh OMOOE30IIACHOCTh IPOAYKTOB OHOTEXHOJIOTUUECKHX mpou3BoacTB (OITK-
5);
v\ HaBBIKM IIPUMEHEHUS B NPO(PECCHOHATBHON IEATENLHOCTH 0a30BBIX OOIIENPOPECCHOHAIBHBIX
3HaHWI TEOPUH U METOJIOB coBpeMeHHo# ouostoruu (OITK-5).

4. O0beM U cofepKaHue TUCHHIIHHBI

OO0BbeM TUCIMIUIMHBI COCTABIISET 2 3aUSTHBIX SAMHUIIBI (72 akaJeMUYECKHUX Yaca).

4.1. Conep:kanue AUCHUILUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHIAAMH H
TPYAOEMKOCTHI0 3aHATHI JTeKIHOHHO-CEMHHAPCKOI0 THNA

OO0beM MHOW KOHTaKTHOH pabOThl M CaMOCTOSATENBHOM pabOThl 00ydarouierocs Mo JUCIUILIMHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHON MPOTPAMMEI.

Ne Bunpl 3amaruii, ux DOpMBbI TEKYIIETO
n/m Paznensr (TeMbi) = 00BeM KOHTPOJISl yCIIEBAEMOCTH
JIMCLUITUIAHBI 3
5 SaHATHS SaHSTHS DopMbI MPOMEKYTOUHOM
© JIEKIIUOH- CEMHMHAp- aTTecTaluuu
HOTI'O THIIa CKOI'0 TuIia
1 [IpeameT u 3aga9n OMOTEXHOJIOTHH, 5 4 1
€€ MECTO U POJIb B COBPEMEHHOM CEMHUHap
MIPOU3BOJACTBE. Y CIIEXU
COBpEMEHHON OMOTEXHOJIOTHH B
PacTEHUEBOCTBE, ) KUBOTHOBOJICTBE,
MeJUIHE, (apMaKOJIOTHH,
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JHEpreTHKe, MUIIEBOI
MIPOMBIIIIJIEHHOCTH, IPOU3BOACTBE
CBIPBS 1 OXpaHe OKpYy Karolein
cpensl. Mctoprs Bo3HUKHOBEHHS U
CTaHOBJICHHS OMOTEXHOJIOTHH

2 TexHuyeckass MUKpOOHOJIOTHS 5 4 2 cemunap | KonrponbHas pabora,
3aIIUTa IPOSKTOB

3 WnxenepHast SH3UMOJIOTUS 5 4 3 cemuHap | KontponbHas paboTa,
3aIINTa IPOSKTOB

4 I'enernyeckast HHKEHEPUS 5 8 4 cemunap | KoutponbHas pabora,
3aIIUTa POSKTOB

5 Knerounas nnxenepus 5 4 2 cemunap | KoutposbHasi pabora,
3aIIMTa IPOSKTOB

6 HanobuotexHonorus 5 4 1 cemunap | 3ammra MpOEKTOB

7 [TprHIMIBL MOJIEKYJISIpHOTO | 5 4 1 cemunap | 3amura MpoOeKTOB

MOJICTTHPOBAHUS OMOIOTUYECKH

AKTUBHBIX BCIIICCTB

8 CoBpeMeHHbIe TIPOOITEMBI 5 4 2 cemuHap | 3amuTa MPOEKTOB
OMOTEXHOJIOTHH U ITyTH UX PEIICHHS

HUroro 3a cemecTp: 36 16 3auer

4.2. Pa3BepHyTOe ONIMCAHUE COAEPKAHMSA AUCHMILUIMHBI 110 pa3jienaM (TeMam)

IIpenmer u 3aga4n OMOTEXHOJIOTHH, €e MECTO M POJIb B COBPEMEHHOM NPOU3BOACTBE. Y CIIEXH
COBPEMEHHOM OHMOTEXHOJOTMM B PACTEHHEBOJACTBE, >KUBOTHOBOJICTBE, MEIUIMHE, (apMaKoJIOTUH,
SHEpPreTHKe, MUIIEBOW MNPOMBIIUIEHHOCTH, MPOU3BOJACTBE CBIPbS M OXpaHE OKPYKAIOIIEH Cpebl.
Hcropuss OMOTEXHONOTHU B CBA3M C Pa3BUTHEM MPOMBIIUIEHHOM MHUKPOOMOJIOTHUH, F€HETUYECKON U
KJIETOYHOW MHKEHEPUU, UHKEHEPHOI 3H3UMOJIOTHH, TEXHUUECKOH MUKPOOHOIOTHH.

Texnnueckass MukpoOHoI0orusa. MUKpPOOpPraHuU3Mbl, UX pa3HooOpa3ue U  CBOMCTBA,
00ycIaBIUBaIOLIME IPUMEHEHUE B PAKTUYECKOM IeATEIbHOCTH YEI0BEKa.

CeippeBas 6a3a TexHMueckoi MukpoOuosnoruu. IloaydeHue yrieBomoposoB, MeTaHOJA, 3TAaHOA,
YTJIEBOJIOB, MEJIACCHI, YKCYCHOW KUCIIOTHI.

[Ipou3BosacTBa,  OCHOBaHHBIE  HAa  MOJYYEHUM  MHUKpOOHOW  OHOMAacchl,  MPOIYKTOB
KU3HEAESITEIbHOCTY MUKPOOPTaHU3MOB U KOMIIOHEHTOB UX KJIETOK.

IIpousBoacTBo amuHOKMCIOT. HemocraTku mnomydeHHs aMHUHOKHUCIOT XUMHUYECKUM CHHTE30M.
[Tpou3BOACTBO aMHHOKHUCIOT M3 OENKOBBIX TuApoin3aToB. ONHOCTYNEHYAaThld W JABYXCTYNEHYAThIN
C1oco0bl MUKPOOMOJIOTMUECKOTO CHHTE3a aMUHOKHUCIOT. TIpeiecTBeHHUKN aMUHOKUCITOT. bruocunTes L-
eny, L-npo. Dtambl TEXHOJIOTMYECKOTO TIpoIecca TMOMYyYeHHs] aMHHOKHCIOT MHKPOOUOIIOTHYECKUM
CHUHTE30M.

buorexHonornueckoe nonyuenue 0enka. J[poxixu Kak HCTOUHUKH TOTy4EHHUS] KOPMOBBIX OEIKOB.
TexHoIOrHYeCKHe MPOLECCHI MOTyYEHHsI KOPMOBBIX JIPOACKEH Ha pa3MUHBIX cyOcTpaTax.

[Ipon3BoaCTBO JIUMUIOB MHUKPOOHBIM CHHTE30M. TexHosorus, ceippe. [IpoayneHTsl JUNUI0B:
0aKTeprH, MUKPOCKONINYECKHUE TPHOBI, BOJIOPOCIH.

buocunte3 antnOuotukoB. IloHsTHe 00 aHTMOMOTHMKAaX, WX OWoJlorMYecKas poyb. Bakneimme
npoayuenTsl. Knaccupukanus aHTHOMOTHUKOB: NMEHULIMIIIHMHBI U 11e()aJoCOpHHbI, aMHHOTITUKO3HIHBIC
QHTUOMOTHUKY, TETPALUKINHBI, AKTHHOMHUILIMHBI, MaKpOIUJbl U Ip. OCHOBHBIE 3Talbl IPOMBIIIJICHHOTO
NOJy4eHUsI aHTUOMOTHUKOB. [IprMeHeHre B MEAMIIMHE, CETbCKOM XO3SHCTBE, MUIIEBOH U KOHCEPBHOM
IIPOMBIIIJICHHOCTH.
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buoreorexnonorusi. MUKpPOOPraHU3MBI, HCIOIb3yeMble B OHWOT€OTEXHOJIOTMH. MeXxaHu3M
0aKTepHaTbHO-XUMUYECKOTO OKUCIIEHUS CyOCTPaTOB B OMOr€0TEXHOIOIHH.

Ponb GMOTEXHOJOTMM B YIIYUYIIEHUU HKOJOTHYECKOW CUTyalu Ha ruiaHere. OYHMCTKa BO3yXa,
CTOYHBIX BOJ, IIOYBBIL. brora3s u nepcrneKTUBbl €ro IPUMEHEHUS.

WNnxenepnasi 3u3umodiorusi.  Vcropus pasButus npukianHoil sH3umosoruu. CoBpeMEHHbIE
crocoO0bl MostydyeHus: (PepMEHTOB M MX HUCIOJIb30BAHNE B TEXHOJIOIMYECKUX Iponeccax. [IpenmyiecTBo
UMMOOHMIIN30BaHHBIX (PEPMEHTOB KaK BBICOKO3()(PEKTHBHBIX KaTannu3aTopoB. DakTOphl, BHI3BIBAIOLINE
MHAKTUBALUIO ()EPMEHTOB.

Hocurenun mns mvmmoOunm3ammu gepmentoB. Mx kmaccudukanms. TpeOoBaHUS K HOCHUTEIIO.
broperpananus NoJuMEpPHbIX HOCUTEIEH.

Opranuueckue noauMepHble HocuTenu. [IpuposaHble opraHMuecKkUe MOJIMMEpPHbIE HOCHUTENM Ha
OCHOBE IOJINCAaXapu0B: LEJUIK0II03a, XUTHH, IEKCTpaH, KpaxMmall, araposa, arap, rernapus. JloctonHcrsa
U HEIOCTaTKU ATHX HocuTenei. Hocurenn Ha ocHOBe OeNKOB: KepaTHH M KojuiareH. llpupopnbie
OpPraHMYECKHE HOCHUTEIM Ha OCHOBE JIMNUAOB. MoOHOCIOM IMNMAOB. J[OCTOMHCTBA M HENOCTaTKU
OENKOBBIX M JIMINUJHBIX HOcUTele. JIumocomel: MyJbTHIAMEUIAPHBIE, MOHOJIAMEIUISIPHBIE U
MakpoBe3ukyisipHele. [IpeumymectBa nunocom. CHHTETHYECKME OPraHUYECKUE ITOJIMMEPHbIE
HOCHUTENIM, UX JOCTOMHCTBA M HENOCTAaTKH. l1l0JMMETHIIEHOBBIE HOCUTENM: CTHUPOJI, MOJUAKPUIIAMULL.
Crpoenue. [locTOMHCTBA M HEAOCTATKU 3TUX HOocuTesel. [lonnaMuHbple HOCUTENN HA OCHOBE KallpOHA.
Hocurenn Ha OCHOBE NOJMBHHWIOBOIO CIIMPTAa M IONMypeTaHa. JOCTOMHCTBA M HEIOCTaTKU ITUX
HOCHUTEJIEH.

Heoprannueckue HocuTenu A UMMOOMIM3ALUU (EPMEHTOB: KPEMHE3EMbI, AIIOMOCUINKATHI,
KepaMHKa, Yrojb, CaXka, OKCHJIbl METaJLIOB. VX TOCTOMHCTBA M HENOCTATKH.

Meroasl uMMOOMIH3aIUK (DEPMEHTOB.

®dusnueckue MeTo/lbl UMMOOWIN3ALUU (EPMEHTOB: a/cOpOLMs HAa HEPaCTBOPUMBIX HOCHUTENX,
BKJIIOUEHUE B MOPBI I'elisl, UCIOIb30BAaHUE MOJIYIPOHULIAEMBIX MEMOpPaH, UCIIOJIb30BAHUE JIBYX(Da3HBIX
cpea. PakTopbl, BIUAIOIINE HA aKTUBHOCTh (PePMEHTOB, UMMOOMIIM30BaHHBIX STUMU METO/IaMHU.

XUMUYECKHE METO/Ibl MMMOOMIM3aUuK (EepMEHTOB. XHUMHUYECKass CTPYKTypa (PEpMEHTOB U HX
(GyHKLIMOHATIBHBIE TPYNIBL. BUBI KOHCTPYKIIUI XUMHUUECKH MMMOOMIN30BaHHBIX (hepMeHTOB. Peakiuu,
JeKal[e B OCHOBE XMMHUYECKONH MMMOOMIM3ANK (PEpMEHTOB: peakliuu oOpa30BaHUs aMUIHOM CBS3H,
peakuuu oOpazoBaHMs KapOaMHUIHOM CBSI3M, peaklMM OOpa30BaHMUS BTOPUYHBIX AMUHOB, pPEaKIUH
a30COYETaHMs, pEaKIUU 00pa30BaHUS JUCYIbPUIHON CBS3H.

[IpuknagHoe 3HaueHHWE MHXXEHEPHOM HH3UMoNoruu. IlpuMeHeHHe UMMOOHMIN30BaHHBIX
(bepMEHTOB B aHAIUTUYECKUX LEeIsIX. DepMEHTHBIE AJIEKTPO/Ibl U MUKPOKAIOPUMETPUUECKUE TaTUUKH.
Hcnonb30Banne UMMOOMIN30BaHHBIX (DEPMEHTOB B MUILEBOM MPOMBIIIIICHHOCTH.

[Ipumenenue pepMeHTOB B (hapMaKoJIOTUU U MEIUILIMHE.

I'enernyeckass uHxkeHepusi. ICTOpusS CTAHOBIEHUS U Pa3BUTHSA TIEHETUYECKON HWHIKEHEPHUH.
['eHeTnyeckas HHXEHEPHS, €€ CBSI3b C yCIeXaMU MOJIEKYJISIPHOI OMOJIOTMH U T€HETHKH, SH3UMOJIOTUU U
XUMHUHM HYKJIEHMHOBBIX KUCIOT. Tpu 3Tama B pa3BUTUM TreHeTHUYecKON uHkeHepuu (1o A.A.baeBy):
JI0Ka3aTeNbCTBO MPUHIMITMATIBHOW BO3MOXKHOCTU nosydeHus pekomOuHaHTHbIX JIHK in vitro; Hadamo
pabor mo mnonydeHuto pexkoMOuHaHTHBIX JIHK; BritoueHne reHoB BbIcIIMX (OpM B BEKTOpHBIE
moutekyiiel JIHK. ITpyHmnuansHeie OTIIMYHAS TEHETUYECKON HHKEHEPHUH OT KJIACCUYECKOMN CEJIEKIUN.

Teopernyeckne OCHOBBI I'€HETHYECKOM WHIKEHEPUU: BBIICHEHHE YHHMBEPCAJIbHOCTH JKU3HM Ha
MOJIEKYJISIPHOM YPOBHE; MOJIEKYJISIPHbIE MEXaHU3Mbl MATPUYHOI'O CUHTE3a; (PEPMEHTHI, IPUMEHSIEMBbIE B
KOHCTPYHPOBAaHUM peKOMOMHAHTHBIX Moniekyn JIHK.

Oranel FeHHO-UH)XEHEPHOTO HKCIIEPUMEHTA.

[Monyyenue ¢pparmentoB JJHK: n3 reHoMa jKMBBIX OpraHu3MOB; IyTeM cuHTe3a AByHuTeBoi JJHK,
koMruieMeHTapHoit MPHK sykapuoT; myrem ToTanbHOTr0o XUMHKO-()EPMEHTATUBHOTO CHHTE3a T'eHOB.
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Koncrpymnposanue pekombunantHeix JJHK. Coenunnenue dpparmenror JIHK ¢ momormipio nuras in
vitro. CtabmibHOCTh pekoMOnHanTHBIX JJTHK.

KoncrpynpoBanue BekTopoB. TpeboBaHus, IpeabIBIsIEMbIE K BEKTODY.

Beenenue pekomOunantHor JIHK B KieTKy-penumnueHT myreMm TpaHChOpMAaIluu, KOHBIOTAIWH,
TpaHC(EKIIUU ¥ TPAHCITYKIIUH.

OTOOp KIIOHOB, COJACp)KalUX peKOMOWHAaHTHBIH TeH. Meroapl anamm3a JIHK kierok-
PELUIMEHTOB: XUMUYECKOE U SH3UMAaTH4YeCKOe cekBeHupoBanue JTHK.

DKcnpeccus 4y>KepoIHbIX FT€HOB B MUKPOOpraHu3Max. Y cI0BUS yCHemHoH skcnpeccuu. OObeKThbI
T€HETUYECKON NHKCHEPHHU.

[IpakTHueckue NpuIoKEeHHUsI U MEePCIEKTUBBI PA3BUTHS T'€HETUYECKON MHKeHepuu. ['eHeTnueckas
WH)KEHEPHUS  MPOMBIIUIICHHBIX  MUKPOOPraHU3MOB  (CO37aHME  MPOMBINLIEHHBIX  IITAMMOB
MUKpPOOPTaHU3MOB Ui TPOU3BOJCTBA (EPMEHTOB, aMHUHOKHCIOT, MOJIMCAXapUAOB, WHCEKTUIUIOB,
CIIUPTOB U Jp.). [ eHHO-UHXKEeHEepHasi SHIOKPUHOJIOTHS: IKCIIPECCUSI T€Ha coOMaToCTaThHA B KieTkax E.
coli. IIpoekr “T'enom demoBeka”.

Kuerounas wuHxkeHepusi. lcTropus CTaHOBIEHMS W pa3BUTUA KJIETOYHOM HWHIYKEHEPHUHU.
TOTUMIOTEHTHOCTh — MNPUHIUNHAIBHAS OCHOBA JUIsi TE€HETHUYECKON TpaHcpopMaly pacTeHHid Ha
KJIETOYHOM YypOBHE. MeToibl KYyJIbTUBUPOBAHUS KJICTOK M TKaHEH. YCIOBUS KyJbTUBHUPOBAHUS H
CIIELMAJIbHbIE TUTATENIbHBIE CPEJIbI.

DTarbl HKCIIEPUMEHTA 0 KJICTOYHON MHXCHEPUH.

Brigenenue npotoriactoB. CrocoObl BbIIEICHHS MPOTOIUIACTOB: MIA3MOJN3, (pepMEHTATUBHBIN
METO/I.

KynpTuBHpOBaHHE MPOTOIIACTOB: METOJI )KUAKUX Kaleidb, METOJ TuIaTupoBaHud. JlocTonHCTBA U
HEJIOCTATKU ATUX METOIOB.

CnusHue mpoTomaacToB. TeXHHWKa COMAaTHYeCKOW TruOpuau3anuu. MexXaHu3M CIUSHUS
POTOIJIACTOB.

WNnentudukamus coMaTU4ecKUX THOPHAOB, CMOCOOBI HUX celeKnud. YacToTra BO3HUKHOBEHUS
COMATHUYECKUX THOPHUIOB.

[IpakTueckoe  UCMONB30BaHWE  JOCTWIKEHMM  KIETOYHOW  uHxkeHepuu.  [lomyueHue
MOHOKJIOHAJIBHBIX aHTUTEN (THOPUIOMHAST TEXHOJIOTHS). JTalbl MOJTyYeHNUs MOHOKIOHAIBHBIX aHTUTEN
U o0nmacTM uX mNpuMeHeHUs. MOHOKJIOHaJbHBIE aHTUTeNna uvenoBeka. Co3MaHHME MCKYCCTBEHHBIX
accolanui KyJbTUBUPYEMBIX KIETOK BBICIIMX PACTEHHH € MHUKPOOPraHM3MaMH, HAy4dHbIE H
NPUKIATHBIE WJAEW CO3JaHus Takux accomnuammii. [Ipobmembl  Ouonoruueckoil  (ukcanuu
MOJIEKYJISIpHOTO a3oTa. [IpobiieMbl M MepcrneKTHBBl TeHETHYeCKOW HHKeHepuu pacteHuil. Kpuobank
KJIETOK U MEPUCTEM PACTCHMI: 3HaYECHUE U IPUMEHEHHE.

HanoOuorexnosnorusa. CriocoObl  mMoyiydeHHss U OOJACTH  NPUMEHEHHS  IPOAYKTOB
HAHOOMOTEXHOJIOTHH.

IIpuHUMNIBI MOJIEKYJISIPHOTO IU3aliHA OMOJIOTMYEeCKH AKTUBHbIX BElIeCTB.

CoBpemeHHble NMPodIeMbl OHMOTEXHOJOTHM U MYTH MX pelieHusi. buorexHonorus - Handonee
MPOTPECCUBHOE HCIOJIb30BAHUE JKUBBIX CHUCTEM [UIsI HYXKJ uenoBeuecTBa. [lepCHeKTHBBI pa3BUTHS
COBPEMEHHOM OMOTEXHOIOTHH.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU
[Tpu peanuzanuu TUCHUIUIUHBI «BUOTEXHONIOT U UCIONB3YIOTCS CIEIYIOIINE 00pa3oBaTeIbHbIE
TEXHOJIOTHUHU:
- IPOEKTHAsI TEXHOJIOTHS,
- peﬁTHHFOBaH TCXHOJIOI'UA,
- TEXHOJIOTHUS Pa3BUTHS KPUTUYECKOTO MBIIIICHUS;
- TEXHOJIOTUS Y4eOHOM TUCKYCCUH,
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- rpymnmoBas pabora;

WudopMalinoHHbIE TEXHOJOTHH, HCIONb3yeMble TIPU  OCYILECTBICHHUH 0O0pa30oBaTEIbHOTO
nporecca 1o AUCHUIIIMHE:

- TEXHOJOTHMH CMEUIaHHOro OOydeHUs (YTeHHE JEeKUUH C HCIOJIb30BAHUEM MYJIbTUMEIUITHBIX
npe3eHTanumii; ucrosibzoBanne JMOC «Moii yHHBEpCUTET» MTPHU padoTe HaJl YSPHOBUKOM pedepara).

6. YueOHO-MeTOAMYECKOe 00ecreYeHre CaMOCTOSITeIbHOM padoThl 00Y4YaIOLIUXCS

CamocrosTenbHas paboTa CTYJIEHTOB 3aKJIIOYAETCA B MOATOTOBKE K HAIMMCAHHMIO KOHTPOJIBHBIX
paboT, 1 BBITOJHEHUN MPOEKTA IO BEHIOPAHHOH TeMe, BKIIIOYAIOIIEM B ce0sl IOUCK U aHAJN3 JINTePaTyphl
o TeMme, HanucaHue pedepara, MOAroTOBKY JOKJIaaa Mo pedepary, ero KOHCIEKTa, a TakKe CO3JJaHHe
Ipe3eHTaluy, WUIoCTpupyomeid aokinaa. Ob6ecneunBaercss yueOHbIM mnocobuem: Kycmosa T.11,
Kouemosa JI.b. BBenenue B Ouorexnosoruto. Misanoro: Mzn-po UBI'Y, 2007. — 140 c. (naxomutcs Ha
kadenpe B OJNIGKTPOHHOM BHUJE), KPOME OJTOTO METOJUYECKHH MaTepual 10 OOCCIICUCHHUIO
CaMOCTOSITENIbHOW pa®oThl cTyaeHToB mnpuBogutca B Ilpunoxenun 1 k paboueil mnporpamme
mucuuuinael B DMOC «Moii yHUBEpcUTET»; (COAEpKUT rpadyK MPAaKTUYECKUX 3aHSATHHA, BOIPOCHI K
KOHTPOJIbHBIM paboTaM U 3a4eTy, TEMBbI IPOEKTOB, TPEOOBaHU K pedepaTy U PEe3CHTALUN).

7. XapaKkTepUCTHKA OLICHOYHBIX CPeACTB J/UIA TeKYLIero KOHTPOJIsI YCIeBAaeMOCTH H
NPOMEKYTOYHOM aTTecTAMU 00yYAIOIMXCS 110 N CHHUILJIMHE

B pamkax peHTHHroOBOI CHCTEMBbI OLIEHKH 3HAHMH OOydaroImuxcs, o0yJarouuiicss MoxeT HaOpaTh
no JaHHOW aucuumianHe MakcumanbHO 100 pelTuHroBbIX OaymioB. Tekymuid KOHTPOJIb 3HAHUN
OCYILECTBIISICTCSI TyT€M HAIMMCaHUA OO0y4aromUMUCS 4 KOHTPOJBHBIX PA0OT MO OCHOBHBIM pazjesam
Kypca. 3a KaXAyl0 VYCHEIIHO BBIIOJHEHHYIO KOHTPOJbHYIO paboTy oOydaromuiics Moiy4aer
MakcUMaibHO 10 peHTHHTOBBIX OaIoB.

OOyyaroniyecs BBINOJIHSIOT M 3alUIIAIOT MpoeKT. OIeHKa 3a MPOEKT CKJIAAbIBACTCS U3 MATH
COCTABJIAIOLIMX: OLIEHKM 3a 4YepHOBUK pedepara (10 OamioB), OLEHKM 3a ONOPHBIM KOHCHEKT
(10 6ammoB), oneHKH 3a mpe3eHTanuio padotel (10 6amuToB), OLEHKH 3a JOKJIAJ Ha CEMHHAPCKOM
3aHATUM (10 GayIoB), OLIEHKU 32 OKOHYATEIbHBIN, epepabOTaHHBIN ¢ Y4ETOM MPAaBKH MpPernoiaBaTes,
BapuaHT pedepara (10 6amios). Kpome Toro, kaxapiM 00y4aromuMcsi MOTYT OBITh TTOJTy4eHbI OOHYCHBIE
O6amtbl  (MakcumManbHO — 10) 3a aKkTHBHOE OOCYXXJIEHME Ha CEMHHAPCKUX 3aHATUSAX IPOEKTOB,
MpEJICTaBISIEMbIX IPYTUMH 00y4aromuMucs (paboTa B KaUeCTBE «ONIOHEHTOBY» U «PELIEH3EHTOBY).

JUis monydeHus: OLIEHKH <«3ayTeHo» oOywaromuecss AOJDKHBI HaOpaTh He MeHee 55 GaiioB
(HammcaTh BCe KOHTPOJIbHBIE HE MEHee, 4eM Ha 6 0ayutoB M HalOpaTh 3a MPOEKT He MeHee 31 Oama).
OOyuatonecss He HaOpaBmue 55 0ajioB, WIM HalnucaBIIME MeHee 4 KOHTPOJIBHBIX paloT, WM
HanucaBmue 1-4 KOHTpoJIbHbIE PAaOOTHI MeHee, 4yeM Ha 6 OayuloB, WM HE HamucaBliue pedepar
MIOJIy4YalOT OLIEHKY «HE 3a4TEHOY.

8. YueOHO-MeTOAMUYECKOE 1 HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI

OcHOBHas nuTeparypa:
1. Ilenkynos, C.H. I'enernueckas unxenepus / C.H. lllenkynoB. - U3n. 4-oe, crepeor. 3-my. -
HoBocubupck: Cubupckoe yHHBEpCUTETCKOe m3aareinbcTBo, 2010. - 514 c. : mi., tadm., cxem. - ISBN
978-5-379-01064-5. URL.: http://biblioclub.ru/index.php?page=book&id=57527
2. Topnenko, B.A. Hayuynwsie ocHOBBI OuoTexHOjoruu: ydeOHoe mocodbue / B.A. T'opnenko,
H.M. Kyry3osa, C.K. [Istynuna. - M.: [Ipomereii, 2013. - Y. I. Hanorexnonoruu B 6uonorum. - 262 c. :
ui., Tabin., cxeM. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486
3. Usmmbanenko, H.B. buorexnomnorus: ydebnoe mnocobme / H.B. IlpiMOanenko; Poccuiickuii
rocyJIapCcTBeHHBIN neparorudeckuii yauBepcuteT uM. A. U. I'epuena. - Cankt-IletepOypr: PITIY um.
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A. U. T'epuena, 2011. - Y. 1. - 128 c.: wi. - bubauorp. B ku. - ISBN 978-5-8064-1697-2; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4. MuKpOOHOJIOTHS C OCHOBaMH OWOTEXHOJIOTMM (TE€OpWs M TPaKTUKa): ydeOHoe mocodme /
I'.Il. yBaeBa, T.B. CBupumora, O.C. KopueeBa u ap.; Hayd. pen. B.H. KamaeB. - Boponex:
Boponexckuii rocy1apCcTBEHHBIH YHUBEPCUTET MHXKEHEPHBIX TexHomoruid, 2017. - 317 c.: tabmn., rpad.,
uin. - bubmmorp.: c¢. 311-312. - ISBN 978-5-00032-239-0; To ke [DnexkTpoHHBIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=482028

JlononnurenpHas IuTeparypa:
1. buo3zamura u 6uodezonacHocts / mox pea. E.b. MiBanosa - M.: U3narensckuii Jlom "BEJIT", 2012.
T. IV, Ne 3(12). - 68 c. - ISSN 2076-4758; To ke [DnekTpoHHBIIH pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=137241
2. Epmumun, A.Il Tenernuecku MoaudUIUpPOBaHHBIE OpPraHu3Mbl ©  OuoOe3omacHoCTh /
A.Il. Epmumme. - Munck: benopycckas nayka, 2013. - 172 c. - ISBN 978-985-08-1592-7.
URL: http://biblioclub.ru/index.php?page=book&id=231206
3. CuzennoB, A. AHTHOMOTHKM W XUMHOTEpaleBTHYECKHE Mpenaparsl: yueOHuK / A. Cu3eHIOB,
N.A. Mucero, WN.®. KapumoB; MunucrtepctBo oOpa3oBanuss u Hayku Poccuiickoii ®Dexnepanum,
@®enepalibHOE  TOCYJAapCTBEHHOE  Om/KeTHOe  00pa3oBaTElIbHOE  YUPEXKACHHE  BBICIIETO
npodeccuonansHoro obpazoBanus «OpeHOYPrcKuil rocynapCTBEHHbINH yHHBEpcUTeT». - OpeHOypr:
OI'Y, 2012. - 489 c. URL:http://biblioclub.ru/index.php?page=book&id=270294
4. ®doctep, JI. Hanorexnonoruu. Hayka, nnHoBanuu u Bo3MoxkHoctH / JI. docrep ; nep. A.B. XagosH. -
M. : PUL] "Texuocdepa", 2008. - 337 c. - (Mup marepuanos u texHojorui). - ISBN 978-5-94836-161-
1. - URL: http://biblioclub.ru/index.php?page=book&id=135424
5. HesepoBa, O.A. IlumeBas GMOTEXHOJIOTHS MPOIYKTOB U3 CHIPbS PACTUTENHHOIO MPOMCXOXKIECHUS:
yuebHuk / O.A. HesepoBa, I'.A.T'openuxosa, B.M. Ilo3nsakosckuil. - HoBocubupck: Cubupckoe
yHUBepcuTeTCcKoe m3natenbctBo, 2007. - 416 c.: tabn., cxem. - ([luraHme mpakTUKa TEXHOJIOTHUS
TUTHeHa KauecTBo OezomacHOCTh). - ISBN 5-379-00089-4; 978-5-379-00089-9; To xe [DneKTpOHHBIN
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=57396
6. OCHOBBI OMOTEXHOJIOTHH MHUKpOBOAopocieil: yueoHoe nocodue / J[.C. [Bopenkuii, C.W. [IBopenkuii,
E.B. IlemkoBa u ap.; MunucrepctBo oOpa3oBanust U Hayku Poccuiickoii ®enepaunn, denepanbHoe
roCyJapCTBEHHOE  OIO/PKETHOE  00pa3oBaTeldbHOE YUPEKIEHHE BBICHIETO MPOQPECcCCHOHATBHOTO
obOpazoBanusi «TaMOOBCKHI TOCYAapCTBEHHBIM TEXHHUYECKUN YHUBEpCUTET». - TambOoB: M3marenbcTBoO
®I'bOY BIIO «TT'TVY», 2015. - 82 c.: un.,tabn., cxem. - buoin. B k. - ISBN 978-5-8265-1495-5; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

Pecypchbl uHpoOpMaOHHO-TEIEKOMMYHUKAIMOHHON ceTH « HTepHeT»:

Cucrema »5JIEKTPOHHOM MOJJAEpPKKH oOpa3oBareiabHOro rmpouecca «Moil 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

[TpodeccrnonansHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBC «YHuBepcuTerckas Oubaroreka onnaitay Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexTponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnexrponnsiii katamor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
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[Tporpammuoe oOecriedueHne: omepanuonHas cucrema Microsoft Windows, maker oduCHBIX
nporpamm Microsoft Office, uatepuer-6payszep Yandex Browser.
porp p paysep

9. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne T CIUTITHHbI

Y4eOHbIe ayAUTOPUH:

- I IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUIA C KOMIUIEKTOM CIIEHHUaTIU3UPOBAHHON y4eOHOI
MeOeM W TEXHHMYECKUMHU CPEIICTBAMU OOYYCHHMsS, CIHYXAIlUMU JUIsl TPEJOCTABICHUS yueOHOMU
nHpopMaIuu OOJIBIION ayAUTOPHUH;

- JUIsl TIPOBEJCHUS 3aHSATUH CEMUHAPCKOTO THUIMA, KOHCYJIbTAllUM, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTalluy, BBINOJHEHUS MPOCKTOB C KOMILIEKTOM CHEIHATM3UPOBAHHON yueOHOU
MeOeNT M TEXHUYCCKHUMHE CPEICTBAMU O0yUCHHUSI.

[Tomemenue aJis CaMOCTOSITENILHOM pabOThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaTU3HUpOBAaHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» n
obecrnieuenueM gocrymna B DUOC.

JeMoHCTpaniMOHHOE 00OpyAOBaHUE M Yy4eOHO-HATJISAIHBIE MOCOOMsS ISl 3aHSATUN JICKIIMOHHOTO
TUMA, OOECHEeYMBAIOIINE TEMaTHYECKHE WIUTIOCTPALlMU: JEMOHCTPAIMOHHOE 000pyJIoBaHHE (MOJIEIH,
MAaKeThbI); JICKTPOHHBIC TOCOOUS (IIPE3ECHTAIINH ), TIeYaTHbIC MOCOOHS (TAOHIIBI, IITAKATHI).
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ABTOpBI padoyeil MPOorpaMMbI THCIUTITHHBI:
mupektop uactutyra MUTuEH, nipod., n.x.H. Kycrosa T.I1
npod., goi., n.x.H. Kouerona JI.B.

[IporpamMmma paccMOTpeHa ¥ YTBEpXKACHA Ha 3acemaHud Kadeapbl QyHIaMEHTAIbHON
npukiagHo xumuu 30 aBrycta 2023 r., mpoTtokois Ne 1

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1

(moamnuce)

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1

(moamnuce)

[Tporpamma oGHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CornacoBaHo:
PykoBonutens OI1

(moamnuce)



