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1. llesan ocBOEHMSI AN CHMILTIMHBI

ensiMu oCcBOEHUST TUCHUTUIMHBI «BHOTEXHOIOTHS ABJISIIOTCS TOTOBHOCTh 0akajaBpOB-OHOJIOTOB
K JIeATeTbHOCTH TIO0 HCIIONB30BAHUIO PACTeHUM, TPHUOOB, J>KMBOTHBIX B KayeCTBE IMPOIYIIEHTOB
MpPaKTUYECKH 3HAUYMMBIX BEIIECTB M  MPOJIYKTOB; BIAJACHHUE METOJAaMU  KYyJIbTUBHPOBAHUS
OMOJIOTUYECKOTO MaTepuajia Uil TIOJyYeHHS TPAKTUYECKH 3HAYUMBIX BEIIECTB; TOTOBHOCTh K
HCCJICIOBATEIILCKON JCSITEIFHOCTH B OOJIACTH TEHETUKH M OMOMEIUIIMHBI, CBSI3aHHOW C Pa3pabOTKOi,
HCCJICIOBAHUEM M TPOM3BOJICTBOM JICKAPCTBEHHBIX CPEICTB M OMOJIOTMYECKH AKTUBHBIX BEIIECTB;
TOTOBHOCTh K TMEJarorM4ecKO MEATEIbHOCTH B YacTH (OPMUPOBAHUS MEKIPEIMETHBIX CBS3EH
y4eOHBIX TUCIMIUIMH €CTECTBEHHOHAYYHOTO MPODHUIIS.

2. MecTo AUCUMILIMHBI B cTPyKTYype OIl

Kypc «buotexHomorus» OTHOCHUTCS K 00s3aTeNbHOM YacTH B CTPYKType 0Opa3oBaTIIEhHOM
pOrpaMMbl U YHUTaeTCs OOydaroIUMCSl TOCTe M3YYEHUS UMM JUCHUIUIMH «XuMus» B 1-2 cemectpe,
«buoxumus u MonekyisipHas Ouosorus», «L{uTonmorus u rucronorus» B 3 ceMecTpe, MapajlielibHO C
TUCIHUILIMHON «MHKpOOHOIOTHS U BUPYCOJIOTUA» B 5 ceMecTpe U 0a3upyercs Ha MOJYYEHHBIX IPU UX
W3YUYEHUU TMPEJCTABICHUAX O XHWMHUYECKOM CTPOCHHUU >KHMBBIX CHCTEM M XHUMHUYECKUX IIpoleccax
OPOTEKAIIUX In  VIVO, MNPUHIUNAX KIETOYHOM OpraHu3aludd OHOJOTHYEeCKHMX OOBEKTOB, O
Ono(M3HUECKUX U OMOXMMHYECKUX OCHOBaX ()YHKIIMOHUPOBAHHUS KUBOTO, 0 MEMOpaHHBIX MpoIeccax u
MOJICKYJISIPHBIX ~MEXaHH3MaX JKU3HENEATENbHOCTH, METOAAaX KyJIbTHUBHUPOBAHUS OHOJIOTHUYECKHUX
MaTepHuaoB.

B cBs3u ¢ TeM, yTO B HacTosIIee BpeMs OMOTEXHOJIOTHSI OTHOCUTCSI K IPUOPUTETHBIM 001acTIM
uccaeaoBanuii B Poccuu u B MUpe U aKTUBHO Pa3BUBAETCS, BaXKHAsl POJIb B MPOIECCE OCBOCHUS JAHHOTO
Kypca OTBOJIUTCS CaMOCTOSITEIbHOM paboTe 00y4aromuXCcsl ¢ HAyYHON NMEPHOIUYECKON JIUTepaTypor 1
AIIEKTPOHHBIMHU OMOIMOTEKAMH.

Jlnst ocBOCHMSI TaHHOW JUCITUTUTMHBI 00YUYaAIOIIUNACS TOJDKEH:

3HaTh: OCHOBHBIE KJIACChl OPraHUYECKUX COCAMHEHHH, UX XUMHUYECKUE CBOMCTBA; MPHUHIIUIIBI
KJIIETOYHOW OpraHM3aIllid OHOJIOTHYECKUX OOBEKTOB, OMOPU3MYECKHE W OHMOXWMHUYECKHE OCHOBBI
(GYHKIIMOHUPOBAHHUSI ~ KUBOTO,  MEMOpaHHbIE  TPOLECChl W MOJEKYJIsApHbIe  MEXaHU3MBbI
KU3ZHENIEATEIIbHOCTH;

YMeTh: TPOBOAUTH HAMPABJICHHBIN TMOWCK, aHAIM3HPOBATh U pedepupoBaTh HAYUHYIO JIMTEpa-
Typy, BbIpabaThIBaTh HA OCHOBE €€ PAallMOHATILHOTO aHallM3a CBOIO TOUKY 3PEHHUS 110 BOIPOcaM YUeOHBIX
JUCLUILIMH U OTCTauBaTh €€ BO BPEMsI IUCKYCCHH;

MMeTp: HaBBIKM  HCIOJB30BaHHS COBPEMEHHBIX KOMIBIOTEPHBIX M  HWH(OPMAalUOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHUH.

OcBoeHME JaHHOW OUCIUIUIMHBI HEOOXOAMMO Ji IOCJIEAYIOIIEr0 OCBOCHHSI O0YYaroUIMMUCS
muctumine - «['eHetnka W cenekuus», «Teopum sBomtoruu» B 6 cemectpe, «buodusuka» - B 7
ceMecTpe, MPOXOKACHUS MPOU3BOJCTBEHHOM MPAKTHKH, MEIAarorMiecKod B 8 ceMmecTpe, a TaKxke Ui
MPOXOXKACHUS TPOU3BOJCTBEHHONW MPAKTUKH, TMPAKTHUKH 10 mpoduimo  mpodecCHoHaATbHON
JIEATENILHOCTU B 6 cEMECTpe U MPOU3BOJICTBEHHOM MPAKTUKH, MPEIIUINIOMHON B 8 cemecTpe.

3. [lnanupyembie pe3yJbTaThl 00y4eHHs 10 AUCHUININHE

3.1. Komnerenuun, GopMHPOBAHHIO KOTOPBIX CIIOCOOCTBYET JUCHHUIINHA

[Ipu ocBOeHMM TUCIUTIIMHBI (DOPMUPYIOTCS CIICAYIONIUE KOMIETEHIIMN B cooTBeTcTBIM ¢ PI'OC
BO no nanHomy HanpaBlIeHUIO TOJITOTOBKHU:

0) obmenpodeccuonanpabie (OITK):
OIIK-5: cniocobeH mpuMeHsTh B MPodecCHOHANBHON ACSITENbHOCTH COBPEMEHHBIE MPEICTAaBICHHS 00
OCHOBax  OHOTEXHOJIOTHUYECKUX U  OMOMETUIIMHCKUX  IPOU3BOJCTB, TE€HHON  HMHXKEHEPHH,
HAHOOMOTEXHOJOTUH, MOJIEKYJISIPHOT'O MOJICTHPOBAHUSI.
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3.2. [lepeyeHb NMJIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMS] MO IUCHUIJIMHE, COOTHECEHHBIX €
(opMHpPYyeMBbIMH KOMIETEHIUAMHU

B pe3ynbraTe 0cBOSHUS AUCHUIUIMHBI 00YYaIOUTHIICS TOJKEH:

3HaTh:
v TEPMHHOJIOTHIO COBPEMEHHBIX CHHTE30B OCIIKOB, HYKJIECHHOBBIX KHCIOT W Jp. MPOIYKTOB
OMOTEXHOJIOrHH; coBpeMeHHoM sH3umoorun; (OIIK-5);
v CyTh W 3Tallbl T€HHO-HHKEHEPHOTO JKCIIEPUMEHTa, HCTOYHUKH (parmentoB JIHK, ncrmons3yembix
JUI KOHCTPYUPOBaHUS peKOMOMHAHTHBIX MoJieKys (OITK-5);
v’ TeopeTHYeCcKHre OCHOBBI KJIETOYHON MHKCHEPUH U CO3IaHUs] MOHOKIOHANBHBIX anTuTen (OITK-5);
v 0COOEHHOCTH  (DYHKIMOHHPOBaHUS  (DEPMEHTOB  KAaK  THIMYHBIX  OHOKATaIM3aTOPOB B
MIPOMBINUICHHBIX (pepMeHTepax, METOIbl HMMOOMIN3aNU (PEpMEHTOB, TPEOOBAHUS K HOCUTENSIM JIJIsl KX
ummoomm3anuu (OI1K-5);
v’ OCHOBHBIE MPHUHIIUITEI MUKPOOHOTO CHHTE3a GEIIKOB, JIUIUIOB, BATAMUHOB, OPraHMYECKUX KHCIIOT,
TOPMOHOB U JIp. IPOAYKTOB coBpeMeHHO# Onorexnonoruu (OI1K-5);
v croco0bl oNIyYeH s ¥ 00JIaCTH IPUMEHEHHS TIPOAYKTOB HanoouorexHooruu (OIIK-5);
v’ IIPHUHIUIIEI MOJIEKYJSIPHOTO MOJICTUPOBAaHKS OHOIOrHUecKy akTuBHbIX BeniectB (OT1K-5).

YMers:
v NpUMEHSTh 3HAHWE OWOJNIOTUH KJIETKHA (IUTOJNOTHHM, OMOXMMHH W OMO(DU3MKH) ¥ OCHOB
OMOTEXHOJIOTHH JUIsl KpUuTHueckoro aHanusa uHpopmaruu CMU, mocBsmeHHOW OMOTEXHOJIOTHH U €€
npoaykram (OIIK-5);
v 0XapakTepu3oBaTh (AKTOPHI, BIHAOMIME HAa 3(PQPEKTHBHOCTH MHUKPOOHOTO CHHTE3a BAKHEHIIMX
npoayktoB 6notexHonoruu (OIIK-5);
Nwmers:

v/ CMOCOOHOCTh MPUMEHSATH COBPEMCHHBIE TIPEACTABICHUST 00 OCHOBaX OMOTEXHOJOTHYECKHX
MIPOU3BOICTB, TCHHOW WHXEHEPHH, HAHOOMOTEXHOJIOTHH, MOJIeKyJsipHOTO MoaenupoBaHus (OITK-5);
v/ crmocoOHOCTh OIleHMBAThH OHOOE30MACHOCTh MPOIYKTOB OHOTEXHOJOTHUYECKHX mpou3BoscT (OITK-
5);
v\ HaBBIKM INPUMEHEHUS B NPO(ECCHOHATIBHON JEATENBHOCTH 0a30BBIX OOIIENPOPECCHOHANBHBIX
3HaHWI TEOPUU U METOJI0B coBpeMeHHo# ouosnoruu (OI1K-5).

4. O0beM U copep:kaHMe JUCUUILTHHbBI

O0beM AUCHUILTUHBI COCTABIISET 2 3a4ETHBIX eIAUHUIIBI (72 aKaeMHUUECKUX Yaca).

4.1. Cogep:xanne AUCHMIUIMHBI 1O Ppa3aenaM (TeMaM), COOTHECEHHOEe ¢ BHIAMH M
TPYAOEMKOCTHI0 3aHATHI JIEKIIMOHHO-CEMUHAPCKOI0 THIA

OO0beM MHOW KOHTAaKTHOM pabOThl M CaMOCTOSITEIBHOM PabOThI 00yYaromerocs mo JUCIUTIIINHE
yKa3aH B yueOHOM I1aHe 00pa30BaTeIbHOM MPOrpaMMBI.

Ne Bunwr 3amaTuii, ux MDOpPMBI TEKYILETO
/1 Paznens! (TeMbr) = 00beM KOHTPOJISI yCIEBaeMOCTH
JUACLUIUIMHBI E
8 3anaTus 3ansaTus DopMBI IPOMEKYTOUHON
JICKIIUOH- CEMHUHap- aTTecTaluu
HOT'O THUIIA CKOI'0 THIIA
1 [IpenmeT u 3ama4n OHOTEXHOIOTHH, 5 4 1
€€ MECTO U POJIb B COBPEMEHHOM ceMHHap

MPOU3BOJICTBE. Y CIIEXU
COBPEMEHHON OHOTEXHOJOTHHU B
PacTeHHUEBOJICTBE, JKHBOTHOBOICTBE,
MeMIIUHE, PapMaKOJIOTHH,
SHEPreTUKE, MUILEBOI
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MPOMBIIIIEHHOCTH, IPOU3BOCTBE
CBIPBS U OXpaHE OKPYKaIOIIe
cpenpl. UcToprs BO3HUKHOBEHUS U
CTAHOBIICHHS] OMOTEXHOJIOTUH

2 TexHU4eckass MUKpOOHOJIOTHS 5 4 2 cemmHap | KoHTponbHas pabora,
3alIMTa IPOEKTOB

3 WnxenepHast SH3UMOJIOTUS 5 4 3 cemunap | KonrpospHas pabora,
3alIMTa IPOSKTOB

4 I'enernyeckas nHXeHEpHS 5 8 4 cemunap | KourposbHas pabora,
3allKTa MPOSKTOB

5 Kinerounast unxenepus 5 4 2 cemunap | KonrponsHas pabora,
3alIMTa IPOEKTOB

6 HanobwnoTrexHomorus 5 4 1 cemuHap | 3amura IPOEKTOB

7 [TpuHIHIED MOJIEKYJIAPHOTO 5 4 1 cemunap | 3ammra NpoeKTOB

MOJIEITUPOBAHUS OMOJIOTHYECKU

AKTHUBHBIX BCIICCTB

8 CoBpemMeHHBIE TIPOOTIEMBI 5 4 2 ceMuHap | 3amuTa MpOeKTOB
OMOTEXHOJIOTHH ¥ MYTH HX PEIICHHUS

HToro 3a cemecTp: 36 16 3auer

4.2. PazBepHyTO€E ONHCAHME CO/IeP KaHUSl JMCHMILIMHBI 10 pa3aejaM (TeMaMm)

Ipeamer u 3a1a4u OMOTEXHOJIOTHH, €€ MECTO M POJib B COBPEMEHHOM MPOM3BOJACTBE. Y ClIeXU
COBPEMEHHOW OHMOTEXHOJIOTMM B PAaCTEHHEBOACTBE, >KUBOTHOBOJCTBE, MEIWIMHE, (apMaKOJIOTHH,
SHEPreTUKe, MUILIEBOM NPOMBIIUICHHOCTH, MPOU3BOJCTBE CHIPbS M OXPaHE OKPYKAIOIIEH Cpeabl.
HcTtopuss OMOTEXHOJIOTUH B CBS3M C Pa3BUTHEM IPOMBIIIJICHHOW MHKPOOHMOJIOTUH, TEHETHYECKOW M
KJICTOYHOW MHKXEHEPUU, UH)KEHEPHOH H3UMOJIOTUH, TEXHUUYECKOH MUKPOOHOIOTHH.

Texunyeckass MHKpPoOHOJOrusA. MUKPOOpPraHU3MBL, HMX pa3HOOOpasue M  CBOICTBA,
o0yciaBnuBarolye NpUMEHEHUE B MPAKTUYECKOM EATEIbHOCTH YeI0BeKa.

CeippeBas 6a3a TexHuyeckor MukpoOuonoruu. Ilogydenue yrieBomopoaoB, MeTaHoOJa, 3TaHOA,
YIJIEBOJOB, MEJIACCHI, YKCYCHOM KUCIOTHI.

[Ipou3BosacTBa,  OCHOBAaHHBIE  HA  TOJNYYEHHH  MHKpPOOHOW  OmMOMaccel,  HPOIYKTOB
JKU3HEAESITEIIbBHOCTH MUKPOOPIraHU3MOB U KOMIIOHEHTOB MX KIIETOK.

IIpousBoacTBo amuHokuciaoT. HepocraTku mMosydyeHHs aMHMHOKMCIOT XHMHUYECKUM CHHTE30M.
[Tpou3BOACTBO aMUHOKUCIOT U3 OEIKOBBIX TUAPOIM3aTOB. OJHOCTYNEHYATHIM U JBYXCTYICHYATHIH
Coco0bl MHUKPOOHOJIOTMYECKOTO CHHTE3a aMUHOKHUCIOT. [IpeniecTBeHHUKN aMHUHOKUCIIOT. brocunTes L-
eny, L-mpo. JTambl TEXHOJOTMYECKOro Ipolecca TMONyYeHHs aMHUHOKUCIOT MHUKPOOHOIOTHYECKUM
CHUHTE30M.

buorexnonornueckoe nonydenue 0enka. poxokn Kak HCTOYHHUKH MOJTyYEeHUs KOPMOBBIX OEJIKOB.
TexXHOIOrnuecKre NpoLECCHl OMyUEHUsI KOPMOBBIX APOXIKEN Ha pa3IudHbIX cyOcTparax.

[Ipou3BOACTBO JUMUIOB MHUKPOOHBIM CHHTE30M. TexHomorus, ceipbe. [IpoayleHThl TUIUAOB:
OaKkTepuu, MUKPOCKOITMYECKHE TPHOBI, BOJIOPOCIH.

buocunte3 antnOuotukoB. IloHsTHEe 00 aHTHOMOTHKAX, WX OWOJIOTHYECKas POJb. Baxueime
npoaynentsl. Knaccudukanus aHTHOMOTUKOB: NEHULMIIIMHBI U 11e(aJoCOpUHBI, aMUHOTIIMKO3UTHBIE
AHTUOUOTHKH, TETPAUUKINHBI, aKTHHOMUIIMHBI, MAaKpOJIUIbl U JIp. OCHOBHBIE ATAMbl MPOMBIIIJIECHHOTO
MOJy4YeHUs] aHTUOMOTHUKOB. [IprMeHeHne B MEIHIMHE, CEIbCKOM XO3SHUCTBE, MHUIIEBOW M KOHCEPBHOMN
MIPOMBILIUIEHHOCTH.

buoreorexHonorusi. MUKpPOOPraHU3MBI, HCIIOJIb3yeMble B OHOr€OTEXHOJNOTHMH. MexaHu3M
OaKTEepHATBPHO-XUMUYECKOTO OKHUCIIEHHUSI CyOCTPAaTOB B OMOT€OTEXHOJIOTHH.
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Ponp GMOTEXHOJOTMM B YJIyYLIEHHH SKOJIOTMUECKOM cuUTyaluu Ha IuiaHere. O4HMCTKa BO3yXa,
CTOYHBIX BOJI, NOYBBL. broras u nepcnekTUBbl €ro IPUMEHEHUS.

HNnxenepnas su3umoJgiorusi. Mcrtopus passutus npukinanaHodl sH3UMOJIOTHH. COBpEMEHHBIE
CHOCOOBI MoTy4eHus! (PEPMEHTOB M X HCIOJIB30BAHKUE B TEXHOJIOTMUYECKHUX Iporeccax. [IpenmymiecTBo
UMMOOMJIN30BAHHBIX ()EPMEHTOB KaK BBICOKO3((PEKTUBHBIX KaTaln3aTopoB. DAaKTOPHI, BHI3BIBAIOIIUE
WHAKTUBALNIO (PEpPMEHTOB.

Hocurenun nns mmmoOunmzanuu ¢gepmentoB. Mx knaccudukanus. TpeOoBaHMS K HOCHTEINIO.
buonerpananys noaMMeEpHbIX HOCUTEIIEH.

Oprannueckue noauMmepHsle HocuTenu. [IpupoaHble opraHMYecKHe NOJMMEPHBIE HOCUTEIU Ha
OCHOBE IOJINCAaxapuI0B: LEJIJII0I03a, XUTHH, IeKCTpaH, KpaxMai, araposa, arap, renaput. JloctonHcTsa
U HeIoCTaTKu 3TUX HocuTeneil. Hocurenu Ha ocHOBe OenkoB: kepaTHH M KojulareH. Ilpupognble
OpraHMYECKHE HOCHUTEIM Ha OCHOBE JUNUAOB. MoHOcioM nunuaoB. J[OCTOMHCTBA W HEAOCTaTKU
O€lKOBBIX M JMIUIHBIX HOcHUTened. JIMnmocomsl: MyJbTUIAMEUIAPHBIE, MOHOJAMEIUIIPHBIE H
MakpoBe3ukyisipHble. IIpenmymectBa nunocomM. CHHTETHYECKHME OpPraHMYECKHUE IIOJMMEpHBIE
HOCHUTEJM, UX JOCTOMHCTBA M HENOCTATKU. IlommMMeTHIIeHOBBIE HOCHUTENH: CTHPOJI, MOJHMAKPUIAMUI.
Crpoenue. JlocToMHCTBa M HEAOCTATKU 3TUX HocuTenel. [lonnaMuiHple HOCUTENN Ha OCHOBE KaIllpOHA.
Hocurenn Ha OCHOBE NOJIMBUHWIOBOIO CIIMpPTa M NOJMypeTaHa. JOCTOMHCTBA M HEAOCTaTKU ATHX
HOCHUTEJIEH.

Heoprannueckue HocUTENM Uil MMMOOMIM3ALUKM (DEPMEHTOB: KPEMHE3EMbl, aJFOMOCHIIMKATHI,
KepaMHKa, Yyrojib, Ca’ka, OKCHJIbl METAJIOB. VX 1OCTOMHCTBA U HEIOCTATKH.

Meroapl UMMOOMIIH3aIK (DEPMEHTOB.

dusnuecKkue MeTo/bl UMMOOWIN3AIUU (PEePMEHTOB: aJCOPOIMA HA HEPACTBOPUMBIX HOCHUTENSX,
BKJIIOYEHHE B IOPHI T'ellsl, UCIOIb30BAHNE MOMYNIPOHUIIAEMBIX MEMOpaH, UCIOIb30BaHUE IBYX(a3HBIX
cpen. PakTopbl, BIUSIONINE HA aKTUBHOCTH ()epMEHTOB, UMMOOMIIN30BaHHBIX ATUMU METO/IaMHU.

XUMHUECKUEe METOAbl MMMOOMIM3anuu (epMeHToB. XUMHUYECKas CTPYKTypa (EpMEHTOB M MX
(byHKIMOHATIBHBIE TPYHIBL. BUIBI KOHCTPYKINH XUMHUYECKH HIMMOOUIM30BaHHBIX (pepMeHToB. Peakiuy,
JeKallue B OCHOBE XUMHUYECKOM MMMOOMIN3aK (PEpMEHTOB: PEaKIUu 00pa30BaHMs aMHUIHOW CBS3H,
peaknuu 00pazoBaHHMs KapOaMUIHOW CBSI3M, peaklUu OOpa30BaHHUS BTOPUYHBIX AMUHOB, pPEAKLUHU
a30COYETaHMS, peaKIIUu 00pa30BaHUs TUCYIb(MUTHON CBSI3H.

[IpuknagHoe 3HaueHHE HMHXEHEPHOM OHH3UMOJNOTHU. IlpuMeHeHHe WMMOOHIN30BaHHBIX
(epMEHTOB B aHATUTUYECKUX LEsaX. DepMEeHTHBIE AIEKTPOAbl U MUKPOKAJIOPUMETPUYECKHE JATUUKH.
Hcnonb30BaHne UMMOOMIN30BAaHHBIX (DEPMEHTOB B MUILEBOM MPOMBIIIIICHHOCTH.

[Ipumenenne GpepMeHTOB B (papMaKOJIOTHH U MEAHUIIMHE.

I'eneTnyeckass uHxkeHepusi. cTopus CTaHOBIEHUS M Pa3BUTUS TIE€HETUYECKONM HHIKEHEPHUHU.
['eHeTHuecKas MHKEHEPUs, €€ CBA3b C yCIeXaMH MOJIEKYJIIPHON OMOJIOTUHM U T€HETUKHU, SH3UMOJIOTUU U
XUMHUHM HYKJIEHMHOBBIX KUCJIOT. Tpu 3Tama B pa3BUTHM Ie€HETHMYECKON MHKeHepuu (mo A.A.baeBy):
JIOKa3aTeJIbCTBO MPHUHIIMITHAIBHOW BO3MOXKHOCTH ToiydeHus pekomOuHanTHeIX JIHK in vitro; Hauano
pabor mo mnomydeHuto pexoMmOuHaHTHBIX JIHK; BrimtoueHwe reHoB BbICIIMX (OPM B BEKTOPHBIE
MosekyJbl JIHK. ITpuHuunuanbsHbeie OTIUYUS TeHETUYECKOM HHKEHEPUHU OT KJIACCUYECKOU CEJICKIIUH.

TeopeTnueckne OCHOBBI I'€HETUYECKOM WH)KEHEPUU: BBIICHEHUE YHUBEPCAJIBHOCTH >KM3HU Ha
MOJIEKYJIIPHOM YPOBHE; MOJIEKYJIIPHbIE MEXAHU3MbI MATPUUHOIO CUHTE3a; (PEPMEHTHI, IPUMEHSIEMBIE B
KOHCTPYHUPOBAaHUU peKOMOMHAHTHBIX Moiekyn JJHK.

Oranel FeHHO-MHKEHEPHOTO HKCIIEPUMEHTA.

[onyuyenue ¢pparmentoB JJIHK: u3 reHoma KMBBIX OpraHU3MOB; IIyTeM cuHTe3a AByHuTeBOM JJHK,
komiuieMentapHoi MPHK sykapuoT; myrem ToTanbHOro XMMHKO-()epMEHTATUBHOI'O CHHTE3a I'€HOB.

Koncrpyupoanue pexkombunantHbix JJHK. Coenunenue dpparmento JIHK ¢ momomipo nuras in
vitro. CtabunbHocTh pekomMOuHanTHBIX JIHK.

KonctpynpoBanue BekTopoB. TpeboBaHus, MpeIbsBiseMble K BEKTOPY.
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Brenenue pekomOunantHor JIHK B KieTKy-penunueHT myTeM TpaHchOpMaIluu, KOHBIOTAIWH,
TpaHC(EKITUU U TPAHCITYKIIHH.

OTO6op KIIOHOB, COJAEp)KAIUX peKOMOWHAaHTHBIH TeH. Meroasl ananm3a JIHK kierok-
PELUIIMEHTOB: XUMUYECKOE U SH3UMAaTH4YECKOe cekBeHupoBanue JJHK.

DKcnpeccus 4y KepoJAHbIX TEHOB B MUKPOOpTraHU3Max. Y CJIOBHS YCIEHIHOM AKcrpeccun. OObeKThI
TEHETUYECKON MHKECHEPHH.

[IpakTrueckue NpUI0KEHHUs U MEPCIEKTUBBl PAa3BUTUS TEHETUUECKOW MHKEHEepUH. | 'eHeTnueckas
WHXXEHEPUS  TMPOMBIIUICHHBIX  MUKPOOPTraHM3MOB  (CO3JjaHHME  MPOMBIIUICHHBIX  IITAMMOB
MUKpPOOPTaHU3MOB Ui TPOU3BOJCTBA (EPMEHTOB, aMHUHOKHCIIOT, MOJIMCAXapUAOB, WHCEKTUIUIOB,
CIIUPTOB U Ap.). ' eHHO-uHXeHEepHash YHAOKPUHOJIOTHS: SKCIIPECCUsl TeHAa coOMaToCTaThHA B KieTkax E.
coli. IIpoekt “T'enom venmoBeka”.

Kiuerounass wuHxkeHepusi. lcTtopus CTaHOBJIEHMS W pa3BUTUSA KJIETOYHOM HHKEHEPHM.
TOTUMOTEHTHOCTh — MNPUHIUMNHAIBHAS OCHOBA JIsi TE€HETHMYeCKOW TpaHchOpMalluu pacTeHUil Ha
KJIETOYHOM YypOBHE. MeTobpl KyJbTUBUPOBAHMS KJICTOK M TKaHEWU. YCIOBHUS KyJIbTUBUPOBAHUS U
CIIELUAJIbHBIE TUTATEIIbHBIE CPEBI.

DTarnbl HKCIIEPUMEHTA 0 KJIECTOUYHON MHXEHEPUH.

Boigenenue npotoruiactoB. CriocoObl BbIAEICHHS MPOTOIUIACTOB: IUIa3MOJIN3, ()epMEHTATUBHBIM
METO/I.

KynpTrBHpOBaHHE MPOTOIIACTOB: METOJ XKUIKUX Kallejlb, METOJl IJIaTUpOBaHMs. JJocTOMHCTBA U
HEJIOCTATKU 3TUX METOIOB.

Cnussaue mpoToruiacToB. TeXHHMKAa COMAaTHYECKOW ruOpuam3anuud. MexaHu3M  CIUSHUSA
MPOTOIJIACTOB.

Wnentudukanus coMaTudecKux THOPUAOB, CHOCOOBI MX celeKiuu. YacTora BO3HUKHOBEHHUSA
COMATUYECKUX THOPHUIOB.

[IpakTueckoe  UCHOJB30BAaHUE  JIOCTHXKEHUM  KJIETOYHOW  wHxkeHepuu.  [losmydyenue
MOHOKJIOHAJILHBIX aHTUTEN (THOPHUIOMHASI TEXHOIOTHS ). DTanbl OTYyYEHUSI MOHOKIOHAIBHBIX aHTUTEI
U 00jacTM MX MNpuMeHeHHs. MOHOKJIOHaJbHbIE aHTUTeNla uvenoBeka. (Co3gaHHe MCKYCCTBEHHBIX
accolManui KyJbTUBUPYEMbBIX KIETOK BBICHIMX pAcCTeHUH C MHUKPOOpraHM3MaMu, Hay4yHble U
NpUKIAagHBIe MW co3JaHusl Takux accouuauuid. [IpoGnemsl  Ouonornyeckoil — ¢ukcauuu
MOJIEKYJIIpHOTO a3ota. IIpoOiaeMbl M MEepCHeKTHBBl M€HETUYECKON HHXKeHepuHn pacTeHuid. KprobaHk
KJIETOK 1 MEPUCTEM PACTEHMI: 3HAUCHUE U IPUMEHEHUE.

Hano0uorexnonoruss. CrocoObl  MOJNy4eHHs W OOJNACTH  NPUMEHEHHUS  MPOAYKTOB
HAaHOOMOTEXHOJIOTHH.

IpuHIUNBI MOJIEKYJISPHOTO AN3aiiHA OM0JI0THYeCKH AKTHBHBIX BeIIECTB.

CoBpeMeHHbIe MPOOIeMbl OMOTEXHOJIOTHH M MYTH MX pemleHusi. buorexHomorus - Haubomee
MIPOrPECCUBHOE HCIIOJIb30BAHUE JKMBBIX CHUCTEM JUISI HYXJ uenoBeuecTBa. [lepcniekTuBbl pa3BUTHS
COBPEMEHHOM OMOTEXHOJIOTHH.

5. O0pa3oBaTesibHbIE TEXHOJIOTHU
[Tpu peanuzanuu AMCUUILUINHBI « BHOTEXHOIOT S UCTIONB3YIOTCS CIEAYIOINe 00pa3oBaTeIbHbIC

TE€XHOJIOTHH:

- IPOEKTHAsI TEXHOJIOT U,

- pEUTHHIOBasi TEXHOJIOTHUS;

- TEXHOJIOTUS Pa3BUTHS KPUTUYECKOTO MBIIIICHUS;

- TEXHOJIOTUS] Y4eOHOH TUCKYCCUM;

- rpymnmnoBas paboTa;

WupopmalinoHHble TEXHOJOTHH, HCHOJb3yeMble IPH OCYIIECTBIEHUH 00pa3oBaTEIbHOTO
nporecca o AUCLUIIINHE:

- TEXHOJIOTHM CMEIIAHHOTO O0y4eHMs (YTeHHE JEeKUUN C HCIOJIb30BAaHHUEM MYJIbTUMETUIHBIX
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npe3eHTanuii; ucnoias3oBanue IMOC «Moi yHUBEpCUTET» MPHU pabOTe HaJ YSPHOBUKOM pedepaTta).

6. YueOHO-MeTOAuYeCcKoe o0ecneyeHrne caMOCTOSITeIbHOM PadoThl 00y4aloIIMXCs

CamocrosiTenbHass paboTa CTYAEHTOB 3aKIHOYAETCsd B MOJATOTOBKE K HAMMCAHUIO KOHTPOJIbHBIX
paboT, U BBHITIOJIHEHUH MPOEKTA MO BEIOPAHHOM TeMe, BKITIOYAIOIIEeM B ce0s MOUCK U aHAlIU3 JTUTepaTyphl
1o Teme, HamucaHue pedepara, IOATOTOBKY JOKJIaAa Mo pedepary, ero KOHCIEKTa, a TaKXKe CO3/IaHue
MPE3CHTAlNK, WUTIOCTpHpytomeld aokman. ObOecneuynBaercs ydeOHbIM mocobueMm: Kycmosa T.I1.,
Kouemoesa JL.b. Beenenue B Ouorexnonoruto. Banoso: Uzn-so UBI'Y, 2007. — 140 c. (Haxoautcs Ha
kadenpe B ONEKTPOHHOM BHUJE), KpPOME JTOr0 METOAMYECKHM MaTepuan Mo OO0EeCHeueHUIo
CaMOCTOSTENIbHOW paboThl CTyAeHTOB mnpuBomutcs B llpunoxkenun 1 k pabodeil mporpamme
nucuurmuabl B DMOC «Moii yHUBEpCUTET»; (COAEPKUT rpaduK MPAKTHUYECKUX 3aHATHH, BOMPOCHI K
KOHTPOJIBHBIM pa00TaM U 3a4eTy, TeMBI IIPOCKTOB, TPeOOBaHUS K pedepaTy U pe3eHTAINHN).

7. XapaKkTepUCTHKA OLIEHOYHBIX CPEACTB /UIA TeKYyUIero KOHTPOJIsI YCIeBaeMOCTH M
NPOME:KYTOUYHOM aTTeCTAUH 00y4aIOIUXCS M0 TUCHUILINHE

B pamkax peWTHHIOBOM CHCTEMBI OLICHKH 3HaHMN 0Oydaromuxcsi, 00y4Jaroluics MOXeT HaOpaTh
10 JAaHHOW JUCHUIUIMHE MakcuMaibHO 100 peiTuHroBhIX OamioB. Tekymuid KOHTPOJIb 3HAHUH
OCYILIECTBIISICTCS ITyTEM HAIMMCAHHUA OOYYaroIMMUCS 4 KOHTPOJBHBIX padOT MO OCHOBHBIM paszfesiamMm
Kypca. 3a KaXIyI YCHEIIHO BBIOJHEHHYI0 KOHTPOJBHYIO paboTy oOyd4aromuiicss mosy4aer
MakcUMaibHO 10 peHTUHTOBBIX OaioB.

OOyuaromuecs BBIMOJIHIIOT U 3alIUIIa0T NpoekT. OlleHKa 3a MPOEKT CKIAJbIBACTCS U3 MSTH
COCTAaBIISIONIMX: OICHKH 3a YepHOBUK pedepata (10 OanoB), OINEHKM 3a OMOPHBIA KOHCIEKT
(10 6annoB), omeHkn 3a mpe3eHTaruioo padorel (10 6amioB), OIEHKM 3a MOKJIA] HAa CEMHHAPCKOM
3aHATuM (10 GaysoB), OLIEHKH 32 OKOHUYATENbHBIN, epepaboTaHHBIN ¢ YYETOM IMPaBKH IMPEToaBaTels,
BapuaHT pedeparta (10 6amno). Kpome Toro, kaxapiM 00y4JaromuMcsi MOTYT OBITh TIOJTy4eHBI OOHYCHBIE
Oamnel  (MakcumanbHO — 10) 3a akTUBHOE O0OCYXJIEHME HAa CEMHHAPCKUX 3aHATUSX IPOEKTOB,
MIPEACTABISIEMBIX APYTUMHU oOy4JaronumMucs (paboTa B KaueCTBE «OMIOHEHTOB» U «PEIICH3EHTOBY ).

JUis monydeHHsT OLIEHKH «3auTeHO» oOydaromiuecs AOJDKHBI HaOparb He MeHee 55 Oaisios
(HammucaTh BCe KOHTPOJIbHBIE HE MEHee, ueM Ha 6 0a/uioB M HaOpaTh 3a MPOEKT He MeHee 31 Oama).
Obyuatomecs He HaOpaBmue 55 0auioB, WM HaNMCaBIIME MEHEe 4 KOHTPOJBHBIX paloT, WU
HamucaBimme 1-4 KOHTpoibHBIE PabOTHI MeHee, yeM Ha 6 OamioB, WiIM He HamucaBiiue pedepar
MOJYYaroT OIICHKY «HE 3a4TEHO.

8. YueOHO-MeTOoAMYecKOe U HH(POPMALIMOHHOE 00eceYyeHre JUCIHIIMHBI

OcHoBHas auTeparypa:
1. IlenkynoB, C.H. I'enetnueckass wmmxkenepus / C.H. lllenkynos. - U3n. 4-oe, crepeor. 3-my. -
HoBocubupck: Cubupckoe yHUBEpCcUTETCKOE u3aaTenbcTBo, 2010. - 514 c. : un., tabmn., cxem. - ISBN
978-5-379-01064-5. URL: http://biblioclub.ru/index.php?page=book&id=57527
2. T'opneako, B.A. Hayunbeie ocHOBBI OuoTexHosoruu: ydeOHOe Tmocobue / B.A. T'opnenko,
H.M. Kyty3oBa, C.K. [Tsatynuna. - M.: [Ipomereii, 2013. - Y. I. Hanorexnonoruu B Ouonoruu. - 262 c. :
WL, TaOJI., cxeM. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486
3. lpimbanenko, H.B. buotexnonorus: yuyebnoe mnocobme / H.B. llpimbanenko; Poccuiickuii
rocyJapcTBEHHBIN negarorudeckuii yausepcuteT uM. A. U. I'epuena. - Cankr-IlerepOypr: PITIY um.
A. U. T'epuena, 2011. - Y. 1. - 128 c.: un. - bubmuorp. B kH. - ISBN 978-5-8064-1697-2; To xe
[DnexTponnsrit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4. MukpoOHONOTHS C OCHOBAaMH OHOTEXHOJOTHH (TeopHsi W TMpakTHKa): ydeOHoe mocobue /
I'.I1. lyBaeBa, T.B. CBupumora, O.C. KopneeBa u ap.; Hayuy. pen. B.H. KamaeB. - Boponex:
Boponexckuil rocyJapCTBEHHbIM YHUBEPCUTET MHXKEHEPHBIX TexHojoruid, 2017. - 317 c.: Tabux., rpad.,
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ui1. - bubmworp.: c. 311-312. - ISBN 978-5-00032-239-0; To e [DnekTpoHHBIH pecypc].
URL: http://biblioclub.ru/index.php?page=book&id=482028

JlononHurenpHas TuTepaTypa:
1. buo3zamura u 6uobdezonacHocts / mox pex. E.b. Banosa - M.: U3natensckuii Jlom "BEJIT", 2012.
T. IV, Ne 3(12). - 68 <c. - ISSN 2076-4758; To e [OnekTpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=137241
2. Epmummun, Al T'enermuecku MoaAu(pUIIMPOBAHHBIE OpPraHU3Mbl M OHMOOE30MacHOCTH /
A.Il. EpmumnH. - 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. AHTHOMOTUKM ¥ XUMHOTEpaNeBTHYECKHE Ipenaparbl: ydeOHuK / A. CH3EHIOB,
N.A. Mucero, N.®. KapumoB; MuHucTepcTBO 00pa3oBaHusi W Hayku Poccuiickoii ®Denepanuw,
denepanbHOe  TOCYJApCTBEHHOE  OIO/KETHOE  00pa3oBaTeNbHOE  YUPEKACHHWE  BBICIIETO
npodeccuonansHoro obpazoBanHus «OpeHOYprckuil rocyiapcTBEHHBbIH yHUBepcUTET». - OpeHOypr:
OI'Y, 2012. - 489 c. URL:http://biblioclub.ru/index.php?page=book&id=270294
4. ®ocrep, JI. Hanorexnomorun. Hayka, naHHOBaruu u Bo3mMoxxHoctH / JI. @octep ; mep. A.B. XadosH. -
M. : PUL] "Texuocdepa", 2008. - 337 c. - (Mup marepuasioB u Texaonoruii). - ISBN 978-5-94836-161-
1. - URL: http://biblioclub.ru/index.php?page=book&id=135424
5. Heseposa, O.A. [lumeBass OMOTEXHOIOTHS MPOIYKTOB M3 CHIPhSl PACTUTEIBHOTO MPOUCXOKACHUS:
yueonnk / O.A. Hesepoma, I'.A.T'openukoBa, B.M. [lo3nskoBckuii. - HoBocubupck: Cubupckoe
YHHMBEpCHUTETCKOE u3natenscTBo, 2007. - 416 c.: Tabn., cxem. - (IluraHue mnpaxTHKa TEXHOJOTHS
TUTHEHA KayecTBO Oe30omacHOCTh). - ISBN 5-379-00089-4; 978-5-379-00089-9; To xe [DneKTpOHHBIHA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=57396
6. OCHOBBI OMOTEXHOJIOTHH MUKPOBOIopocieit: yueonoe mocooue / J[.C. JIBopenkuii, C.U. JIBopenxui,
E.B. [lemkoBa u nap.; MunmucrepctBo obpazoBanus u Hayku Poccuiickoii denepanyu, DenepanbHoe
rOCyJapCTBEHHOE OIO/DKETHOE 00pa3oBaTeIbHOE YUPEXKIACHHE BBICHIETO TPO(ECCHOHATBHOTO
obpazoBanus «TamMOOBCKUN TOCYJapCTBEHHBIN TEXHUYECKUU yHUBEpcHUTET». - TamOoB: M3marenscTBoO
®I'BOY BIIO «TI'TVY», 2015. - 82 c.: ui.,1a0i1., cxeM. - buoi. B kH. - ISBN 978-5-8265-1495-5; To xe
[OnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

Pecypcel nHpOpMannoOHHO-TETEKOMMYHUKAITMOHHOM ceTu «IHTepHET»:

Cuctema »DIEKTPOHHOM MOIAECPKKH oOpa3oBarenbHOro mporecca «Moi — yHUBEpCHUTET»
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

[TpodeccrnonanpHbie 6a3bl JAHHBIX U HHHOPMAITHOHHO-CITPABOYHBIC CHCTEMBI:

OBbC «YHuBepcureTckas 6nbanoTexka onnaiin» www.biblioclub.ru;

http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskava-biblioteka

Onexrponnas oubnuoreka MBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onextponnslii katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe oOecrmieuenue: omepanuroHHas cuctema Microsoft Windows, maker odguCHBIX
nporpamm Microsoft Office, unrepuer-6paysep Yandex Browser.

9. MaTepunajibHO-TeXHUYECKOe o0ecredeHne TUCHUNIHHbI

VY4eOHble ayIUTOPUU:

- 7S TPOBEJCHUS 3aHATUN JICKIIMOHHOTO THMA C KOMIUIEKTOM CIEHUATH3UPOBAHHOW Yy4eOHOI
MeOenmn W TEeXHUYECKMMHU CpelCcTBaMU OOyYeHHMs, CIyXKallUMHU JUIsl TpPeJoCTaBiIeHUS Yy4ueOHOU
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nHpopMaIuu OOJIBIION ayUTOPUH;

- Uil TPOBEIECHUS 3aHSATUMW CEMHUHAPCKOrO THUIMA, KOHCYJbTAlMM, TEKYIIEro KOHTPOJs |
MIPOMEKYTOUYHOM aTTecTalluy, BBIMOJIHEHUS MPOEKTOB C KOMILUIEKTOM CHEIHaTU3UPOBAHHON yueOHOU
MeOeIH U TEXHHYECKUMHE CPEICTBAMU O0yUYCHHSL.

[Tomemienue uisi caMOCTOSITENIEHOM pPalOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaTu3UpOBAHHON
y4eOHOIM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» H
obecnieuennem noctyma B SUOC.

JlemoHCTpanmoHHOE 000pYy/I0BaHHE W Yy4eOHO-HATNIAJHBIE MOCOOWsS IS 3aHATHHA JIEKIIMOHHOTO
TUMA, OOECHEeYMBAIOIINE TEMaTUYECKHE WUIIOCTPALMU: JEeMOHCTPAMOHHOE 00OpyIoBaHHe (MOJeIH,
MaKeTsl); 3JIEKTPOHHBIE TOCOOUS (ITPE3EHTALNH ), IIEYaTHbIE TOCOOUS (TaOIHIIBI, TITAKAThI).
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ABTOpBI pado4eil NPOrpaMMbl AUCUUIIJIMHBI:
mupextop uactutyra MUTHEH, npod., n.x.H. Kycrosa T.IT
npod., mo1l., 1.X.H. Kouerora JI.b.

[Iporpamma paccMOTpeHa 1 yTBEpXK/IeHa Ha 3aceJaHny Kadeapsl pyHIaMeHTaIbHON U MPUKIaJHOM
xumu 29 asrycra 2025 r., mporoxoia Ne 15

ITporpamMma oOHOBIIEHA

MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OI1
(moamnucek)
ITporpamMma oOHOBIIEHA
MPOTOKOJ 3acenanus kadeapsl Ne 0T « » 20 T
CornacoBaHo:
PykoBogutens OI1
(moamnucek)
[Tporpamma oGHOBIICHA
MPOTOKOJ 3acenanus kadeapo Ne OT « » 20 T

CormacoBaHo:
PykoBogutens OI1

(nmoamnucek)



