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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 «buorexHomorus» OTHOCHTCS K 0O0s3aTeNbHBIM JUCHUIUIMHAM 0a30BOM  4acTu
00pa30BaTeNbHOI MPOrpaMMBbl U YUTAETCS 00YYAIOUIMMCS TOCIe U3yUEHUSI MU JUCHUILTUH «XUMHUSD» B
1-2 cemectpe, «buoxumust U MosiexyispHas Ouosnorus», «llutonoruss u rucronorus» B 3 ceMecTpe,
napajuielbHO € JUCHUIUIMHON «MukpoOuonorus W BUpYCOJIOTHs» B 5 cemecTpe M Oasupyercs Ha
IIOJIyYEHHBIX IPU HUX U3YYEHHUU MPEACTABICHUSAX O XHMHUYECKOM CTPOEHMM HKHUBBIX CUCTEM U
XUMHUYECKHX Ipolieccax MPOTEKAIOUIMX in Vivo, MPUHIUIAX KJIETOYHOW OpraHu3aluu OMOJIOTHYECKUX
00BEKTOB, 0 OMOPU3NIECKUX U OMOXMMUYECKHX OCHOBaX ()YHKLIMOHHUPOBAHUS KHBOTO, O MEMOPAaHHBIX
Ipoleccax M MOJIEKYJSIPHBIX ~MEXaHM3Max JKU3HENEATENIbHOCTH, METOoAaX KyJIbTUBUPOBAHUS
OMOJOTUYECKUX MAaTEPUATIOB.

B cBs3u ¢ TeM, yTO B HacTosIIee BpeMs OMOTEXHOJIOTHSI OTHOCUTCSI K IPUOPUTETHBIM 001acTIM
uccienoBaHuil B Poccun u B MuUpe M akTUBHO Pa3BUBAETCS, BaXKHasl pOJIb B IIPOLIECCE OCBOEHNUS JaHHOTIO
Kypca OTBOJIUTCS CaMOCTOSITEIbHOM paboTe 00y4aromuXCcsl ¢ HAyYHON NMEPHOIUYECKON JIUTepaTypor 1
AIIEKTPOHHBIMHU OMOIMOTEKAMH.

Jlnst ocBOCHMSI TaHHOW JUCITUTUTMHBI 00YUYaAIOIIUNACS TOJDKEH:

3HaTh: OCHOBHBIE KJIACChl OPraHMYECKUX COEAMHEHUMN, UX XUMHUYECKHE CBOWCTBA; NPUHIIUIIBI
KJIIETOYHOW OpraHM3aIllid OHOJIOTHYECKUX OOBEKTOB, OMOPU3MYECKHE W OHMOXWMHUYECKHE OCHOBBI
(YHKIMOHMPOBAHUS ~ KHMBOTO, MEMOpaHHbIE  TPOLECCHl U MOJIEKYJSApHBIE  MEXaHU3MBI
KU3ZHENIEATEIIbHOCTH;

YMeTh: MPOBOJIUTH HANpaBJIEHHBIH MOWCK, aHAIM3UPOBATh U pedepupoBaTh HAyYHYIO JUTEpa-
Typy, BbIpabaThIBaTh HA OCHOBE €€ PAallMOHATILHOTO aHallM3a CBOIO TOUKY 3PEHHUS 110 BOIPOcaM YUeOHBIX
JUCLIUIUIMH ¥ OTCTauBaTh €€ BO BPEMsI TUCKYCCHH;

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, «l'éHOMMKA M TE€HHAas WHXEHEpHUs» B 8 CEMeCTpe, MPOXOXKIAEHUS MPOU3BOJACTBEHHOMN
IIPAKTHKH, NEJArornyeckol B 8 cemecTpe, a TakKe JUIsl IPOXOXKACHUS NPOU3BOACTBEHHON NMPAKTUKH,
MPaKTUKH TO0 TpOoPmIr0 TPOo(hecCHOHATLHON ACSITENIBPHOCTH B 6 CEMECTpe M MPOM3BOJCTBEHHOMN
IIPAKTUKH, IPEAJUIIIIOMHON B 8 cemecTpe.

3. Iliianupyemble pe3yJbTaThl 00yUYeHUs] 10 JUCHUILJIMHE

3.1. Komnerenuuu, GopMHUPOBAHUIO KOTOPLIX CIIOCOOCTBYET AMCHUIIINHA

[Tpu ocBOCHUU AUCUUILIMHBI (POPMUPYIOTCS CIEAYIOIINE KOMIETeHIMU B cooTBeTcTBUU ¢ DI'OC
BO 1o ganHOMY HaIpaBJIEHUIO MMOJTOTOBKH:

obmenpodeccuonanpabie (OIIK):
OIIK-5: cocoOeH mpUMEHSATh B MPOPECCHOHAIBHON NEITEILHOCTH COBPEMEHHBIE MPEACTABICHUS 00
OCHOBax  OWOTEXHONOTHYECKUX U  OMOMETUIIMHCKUX  TPOU3BOJCTB, TE€HHOH  HHXXEHEPHH,
HaHOOMOTEXHOJIOTHH, MOJIEKYJIIPHOTO MOJICTTUPOBAHHS.
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3.2. [lepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB O0Y4YeHHMsl 1O AWCHMILIMHE, COOTHECEHHBIX €
(hopMupyeMbIMHI KOMIETEHIIUSIMHU

B pesynbraTe 0CBOCHUS NUCIUILTNHBI 00YYarOIIUICS JOKEH:

3HaTh:
v TEPMHHOJIOTHIO COBPEMEHHBIX CHHTE30B OEJIKOB, HYKJIEHHOBBIX KHCJIOT U Jp. MPOJIYKTOB
OMOTEeXHOJIOTHH; cCoBpeMeHHoM sH3uMoiorun; (OI1IK-5);
v\ CyTh M OTallbl T€HHO-UHKEHEPHOIO KCIEPUMEHTA, UCTOYHUKU (PparmenToB JJHK, mcrmons3yembix
JUISL KOHCTPYUPOBaAHUs peKoMOMHAaHTHBIX Mosiekyn (OIIK-5);
v’ TEOpeTHYECKUE OCHOBBI KIIETOYHON HHXKEHEPHUH U CO3/aHusi MOHOKIOHATbHBIX aHTuTel (OITK-5);
v' 0COOEHHOCTH  (PYHKIMOHMPOBAHUS  (PEPMEHTOB KAk  THIMYHBIX  OHOKATalIn3aTopoB B
MIPOMBINIICHHBIX (pepMEHTEepax, METOIbI IMMOOWIN3AHK (DEPMEHTOB, TPEOOBAHUS K HOCUTEISIM JIJTSI KX
ummoommm3anuu (OI1K-5);
v’ OCHOBHBIE NPUHIMUIILI MUKPOOHOIO CHHTE3a OEIIKOB, JIMIUIOB, BATAMUHOB, OPraHMYECKUX KHCIIOT,
TOPMOHOB | JIp. MPOAYKTOB coBpeMeHHoM onotexunonoruu (OI1TK-5);
v/ crocoObl TIOTyYeHUst ¥ 00JaCTH MPUMEHEHHUS IPOAYKTOB HaHoGroTexHomoruu (OI1K-5);
v’ IPUHIUITEI MOJIEKYJIIPHOTO MOJICITHPOBAHUS OMOJIOrHYecKH akTUBHBIX BemtecTs (OITK-5).

YMers:
v\ [pUMEHSTh 3HAHHWE OWOJOTMH KJIETKH (LUTOJIOTHH, OHOXMMHU M OHOQHU3MKH) U OCHOB
OMOTEXHOJIOTHH JIJIsl KpUTHYEeCKoro aHanm3a uHpopMaimu CMU, NocBsIEeHHOW OHMOTEXHOJIOTHH U €€
npoxykram (OIIK-5);
v’ oxapakTepu3oBaTh (aKTOPHI, BIMAIOIIME HAa SPPEKTHBHOCTH MUKPOOHOIO CHHTE3a BayKHEMIIMX
npoayktoB 6uorexunonoruu (OITK-5);
Nwmers:

v CIOCOGHOCTH TPUMEHSATH COBPEMEHHBIC MPEJACTAaBICHUS 00 OCHOBaX OHWOTEXHOIOTHYECKHX
MIPOM3BOJICTB, TEHHOM WHKEHEPUH, HAHOOMOTEXHOJIOTHH, MOJIeKysipHOTO MoaenupoBanus (OI1K-5);
v crocoGHOCTH OIEHUBATh OGHOOE30IaCHOCTh MPOAYKTOB OHOTEXHOJNIOrHUecKuX mpousBoacts (OITK-
5);
v\ HaBBIKM IPUMEHEHHS B MPOPECCHOHAILHON HEATENLHOCTH 0a30BbIX 0O0IIEnpo(eCcCHOHATBHBIX
3HaHUH TEOPUH U METOIOB coBpeMeHHoi 6uonoruu (OITK-5).

4. O0beM U coepKaHNe TUCHUTITIHHBI

O0beM TUCHIMIUIMHBI COCTABIISIET 2 3aU4€THBIX eIMHUILIBI (72 akaJeMUYeCKHUX Jaca).

4.1. Conep:xanue AUCHUIIMHBI MO pa3aenaMm (TeMaM), COOTHECEHHOe C BHJIAMU U
TPYAOEMKOCTHI0 3aHSITHI JIeKIMOHHO-CEMUHAPCKOI0 THIIA

OObeM MHOM KOHTAKTHOH PabOThI M CaMOCTOSITENBHON paboThl 00ydaromerocs mo AUCLUILINHE
yKa3aH B y4eOHOM IuTaHe 00pa30oBaTEILHON MPOTPAMMBI.

Ne BI/I,I[I:I 38.H$1TI/II>1, ux (DOpMBI TEKYIIETO
/I Pasziensl (TeMbl) e 00beM KOHTPOJISl YCIIEBAEMOCTH
TUCITUATUIIHBI é
3 3amsTus 3amsTus DOpMBI IPOMEKYTOUHOU
JICKIIUOH- CEMUHap- arTecrTaiuu
HOT'O THUIIA CKOI'0 THIIa
1 [MpenmeT u 3aauu OMOTEXHOJIOTHH, 5 4 1
€€ MECTO U POJIb B COBPEMEHHOM CeMUHap
MPOU3BOJICTBE. Y CIIEXU
COBpPEMEHHOM OMOTEXHOJIOTHH B
pacTeHUEBOACTBE, )KUBOTHOBO/JICTBE,
MeauIrHe, (apMaKoJIOTHH,
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9HEpPreTHUKE, MUIIEBON
MIPOMBIIIIEHHOCTH, IIPOU3BOACTBE
CBIPbsI U OXpaHE OKpYyXkKaroulei
cpensl. McTopys BOZHUKHOBEHUS U
CTaHOBJICHHSI OMOTEXHOJIOTUH

2 Texamdeckas MUKPOOHOIOTHS 5 4 2 cemuHap | KonrponsHas pabora,
3alUTa MPOEKTOB

3 WnxeHepHast 5H3UMOJIOTUS 5 4 3 cemunap | KonrpospHas pabora,
3alIMTa IPOEKTOB

4 I'eneTndeckas nHXeHEPHS 5 8 4 cemunap | KourposbHas pabora,
3alUTa MPOEKTOB

5 Kierounast unxxenepus 5 4 2 cemuHap | KonTtponsHas pabora,
3alIMTa IPOEKTOB

6 HanoGuotexHomorus 5 4 1 cemunap | 3amuTa MpoeKTOB

7 [TpuHIUTIBL MOJIEKYJISIPHOTO 5 4 1 cemuHap | 3ammTa IPOEKTOB

MOJEIIUPOBAHNUS OuosIOrNuecKn

AKTUBHBIX BCHICCTB

8 CoBpeMeHHBIE TIPOOIIEMBI 5 4 2 ceMuHap | 3amuTa MpoOeKTOB
OMOTEXHOJIOTHH | MYTH UX PEILCHUS

HToro 3a cemectp: 36 16 3ader

4.2. PazBepHyTOC ONMHCAHME CO/IeP:KaHUS JMCIMILIMHBI IO pa3aejaM (TeMaMm)

IIpeaMer 1 3agaun OMOTEXHOJIOTMH, €€ MECTO U POJIb B COBPEMEHHOM IPOM3BOACTBE. Y CIIeXH
COBPEMEHHOM OHMOTEXHOJOTMM B PACTEHHEBOACTBE, >KUBOTHOBOJCTBE, MEIUIMHE, (apMaKoJIOTUH,
SHEpPreTHKe, MUIIEBOW NPOMBIIUIEHHOCTH, MPOU3BOACTBE CBIPbS M OXpaHE OKpPYKAloIIeW Cpelbl.
HcTtopuss OMOTEXHOIOTMU B CBA3M C Pa3BUTHEM MPOMBIIIJICHHOM MHUKPOOMOJIOTUH, T'€HETHYECKOH M
KJIETOYHOW MHKEHEPUU, UHKEHEPHOH 3H3UMOJIOTUH, TEXHUYECKOH MUKPOOHOJIOTHH.

Texnnueckass MHKpoOMOJOrMsA. MUKPOOpPraHuM3Mbl, HUX pa3HOOOpa3He U  CBOMCTBa,
00ycIiaBIuBarole NPUMEHEHUE B MPAKTUYECKON 1A TEIbHOCTH YeIOBEeKa.

CeipreBas 6a3a TexHuyeckoi MukpoOuonoruu. IlogydeHue yrieBogopoaoB, MeTaHoOJa, 3TaHOA,
YIJIEBOJIOB, MEJIACCHI, YKCYCHOM KUCIIOTBHI.

IIpou3BosacTBa,  OCHOBaHHBIE HA  TOJNY4YEHUH  MHKpPOOHOM  OmoMaccel,  HPOIYKTOB
KU3HEJESATENIbHOCTH MUKPOOPTaHU3MOB U KOMIIOHEHTOB MX KJIETOK.

IIponsBoacTBo amuHOKMCIOT. HenocraTku MoOMydeHHMS aAMHMHOKMCIOT XHMHUYECKAM CHHTE30M.
[Tpou3BOACTBO aMUHOKUCIOT W3 OEIKOBBIX TWAPOiAM3aToB. OJHOCTYNEHYAThIi M JBYXCTYIEHYATbIH
CrocoObl MUKPOOHOJIOTMYECKOT0 CUHTE3a aMUHOKUCIOT. peniecTBeHHuKN aMiUHOKUCIIOT. bruocunTes L-
eny, L-nmpo. JTambpl TEXHOJOTMYECKOro Ipolecca TMONIyYeHUs aMHUHOKHUCIOT MHUKPOOHOIOTHYECKUM
CHUHTE30M.

Bruotexnonornyeckoe momyueHue Oenka. J{poxokn Kak MCTOYHUKH TTOYYEHUSI KOPMOBBIX OEIIKOB.
TexHOoIOrMYecKue MPoLECChl MOTy4YeHUs] KOPMOBBIX IPOAOKEN HA Pa3IMUHbIX CyOCcTpaTax.

[Tpou3BOACTBO JTUMHUIOB MHUKPOOHBIM CHHTE30M. TexHoyorus, chipbe. IIpOmyleHThl JHUMUIO0B:
0aKkTepuH, MUKPOCKOIIMYECKHE TPHOBI, BOJOPOCIH.

buocunrte3 antubuotukoB. [lonsitne 00 aHTHOMOTHKAX, WX OWOJIOTHYECKas Pojb. Baxueime
npoayuentsl. Knaccudukanus aHTMOMOTUKOB: NEHULMIIIMHBI U 11€(agoCOpUHbI, aMUHOTIIMKO3UHBIE
AQHTHOMOTHUKY, TETPALUKINHBI, AKTHHOMHUIIUHBI, MAaKPOIHUI6l U Jp. OCHOBHBIC STarbl MPOMBIIIJICHHOTO
HOJy4YeHUs aHTUOMOTHUKOB. [IprMeHeHne B MeUIIMHE, CEIbCKOM XO34HCTBE, MUILEBOW U KOHCEPBHOMN
IPOMBIIIJIEHHOCTH.
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buoreorexHosnorusi. MHUKpPOOpraHM3MblI, MCIOJIb3yeMble B OHOr€OTEXHOJOTHMH. MexaHu3M
OaKTepHaIbHO-XUMHUECKOTO OKUCIIEHHSI CyOCTpaTOB B OMOT€OTEXHOIOTHH.

Ponp GMOTEXHOJOIMM B YJIyYLIEHHH HKOJOTMUYECKOW cuUTyaluu Ha IuiaHere. O4HMCTKa BO3yXa,
CTOYHBIX BOJI, HOYBBL. broras u nepcnekTUBbl €ro IPUMEHEHUS.

HNuxkenepnas su3uMmoJgiorusi. Mcrtopus passutus npukiaaaHodl sH3UMOJIOTHH. COBpEMEHHBIE
CHOCOOBI TMoTy4eHus: (PEPMEHTOB M MX HCIOJIB30BAHKUE B TEXHOJIOTMUYECKHUX Iporeccax. [IpenmymiecTBo
UMMOOMJIN30BAHHBIX ()EPMEHTOB KaK BBICOKO3(D(PEKTUBHBIX KaTaln3aTopoB. DaKTOPHI, BHI3BIBAIOLIUE
WHAKTUBALNIO (PEpMEHTOB.

Hocurenn nns ummoOunusanuu ¢gepmentoB. Mx knaccudukanus. TpeOoBaHMS K HOCHUTEINIO.
buonerpananys noaMMeEpHbIX HOCUTEIIEH.

Opranndeckue noauMmepHsle HocuTenu. [IpupoaHble opraHMYecKue NOJUMEPHBIE HOCUTEIU Ha
OCHOBE IOJINCAaxapuI0B: LEJIJII0103a, XUTHH, IeKCTpaH, KpaxMai, araposa, arap, renaput. JloctonHcTsa
U HeloCTaTKu 3TUX HocuTeneil. Hocurenu Ha ocHoBe OenkoB: kepaTMH M KosulareH. Ilpuposanbie
OpraHMYECKHE HOCHUTEIM Ha OCHOBE JMNUIA0B. MoHOcinou nunuaoB. J[OCTOMHCTBA M HEAOCTaTKU
O€lKOBBIX M JMIMUIHBIX HOcHUTeNed. JIMmocombl: MyJbTHIAMEIUIAPHbIE, MOHOJAMEIUIIPHBIE W
MakpoBe3ukyisipHble. IIpenmymectBa nunocoM. CHHTETHYECKHME OpPraHMYECKHUE IIOJIMMEpHBIE
HOCHUTEJIM, UX JOCTOMHCTBA M HENOCTATKU. IlommMmeTnieHOBBIE HOCHUTENM: CTHPOJI, NOJHMAKPUIAMUI.
Crpoenue. JlocToMHCTBA M HEAOCTATKU 3TUX HocuTenel. [lonnaMuiHple HOCUTENN Ha OCHOBE KaIllpOHA.
Hocurenn Ha OCHOBE NOJNMBHHWIOBOIO CIIMpPTa M NOJMypeTaHa. JOCTOMHCTBA M HEAOCTaTKU ITHX
HOCHUTEJIEH.

Heoprannueckue HOCUTENM Ui MMMOOMIM3aLUK (DEPMEHTOB: KPEMHE3EMbl, aJTFOMOCHIIMKATHI,
KepaMHKa, yrojb, Ca’ka, OKCHJIbl METaJIOB. VX TOCTOMHCTBA U HETOCTATKH.

Metoasl UMMOOMITH3AITN (DEPMEHTOB.

dusznuecKkue MeTo/bl UMMOOWIN3AUU (PEepPMEHTOB: aJCOpOIMS HA HEPACTBOPUMBIX HOCHUTENSX,
BKJIIOYEHHE B IOPHI T'ellsl, UCIOIb30BAHKE MOIYNPOHUIIAEMBIX MEMOpaH, UCIOIb30BaHUE IBYX(a3HBIX
cpen. PakTopbl, BIUAIONINE HA aKTUBHOCTh ()epPMEHTOB, UMMOOMIIN30BAaHHBIX ATUMHU METO/IaMHU.

XuUMHUECKHEe METOAbl MMMOOMWIM3auuu (pepMeHTOoB. XUMHUYECKas CTPYKTypa (EpMEHTOB M MX
($yHKUIMOHATIBHBIE TPYHIBL. BUIBI KOHCTPYKINH XUMHUUECKH HIMMOOUIIM30BaHHBIX (pepMeHToB. Peakuy,
JeKallue B OCHOBE XUMHUYECKOM MMMOOMIN3aK (PEpMEHTOB: PEaKIUu 00pa30BaHMs aMHUIHOW CBS3H,
peaknuu 00pazoBaHHMs KapOaMUIHOW CBSI3M, peakluu OOpa30BaHHUS BTOPUYHBIX AMUHOB, PEAKLUUHU
A30COYETaHMS, peaKIIuu 00pa30BaHUs TUCYIbMUTHON CBSI3H.

[IpuknagHoe 3HaueHHE HMHXEHEPHOM HH3UMONOrud. IlpuMeHeHHEe WMMOOHIN30BaHHBIX
(epMEHTOB B aHATUTUYECKHX LeNaX. DepMEeHTHBIE AIIEKTPOAbl U MUKPOKAJIOPUMETPUYECKHE JATUUKH.
Hcnonb30BaHne UMMOOMIM30BAaHHBIX (DEPMEHTOB B MUILEBOM MPOMBIIIIICHHOCTH.

[Ipumenenne GpepMeHTOB B (papMaKOJIOTHH U MEAUIIMHE.

I'eneTnyeckass uHxkeHepusi. VcTopus CTaHOBIEHUS M Pa3BUTUSA TI€HETUYECKOM HHIKEHEPHUHU.
['eneTnueckas MHKEHEPUs, €€ CBA3b C yCIeXaMH MOJIEKYJIIPHON OMOJIOTUHM U T€HETUKHU, SH3UMOJIOTUU U
XUMHUHM HYKJIEHMHOBBIX KUCJIOT. Tpu 3Tama B pa3BUTHM IeHETHMYECKOM MHKeHepuu (mo A.A.baeBy):
JIOKa3aTeJIbCTBO MPUHIIMIHAIBHON BO3MOXKHOCTH ToiydeHus pekomOuHanTHeiX JJHK in vitro; Hauano
pabor mo mnomydeHuto pexoMmOuHaHTHBIX JIHK; BritoueHwe reHoB BbICIIMX (OPM B BEKTOPHBIC
MosekyJbl JIHK. TTpuHuunuanbHbeie OTIWYUs TeHETUYECKOM HHKEHEPUHU OT KJIACCUYECKOU CEJICKIIUH.

TeopeTnueckne OCHOBBI I'€HETUYECKOW WH)KEHEPUU: BBIICHEHUE YHUBEPCAJIBHOCTH >KM3HM Ha
MOJIEKYJIIPHOM YPOBHE; MOJIEKYJISIPHbIE MEXAHU3MbI MATPUUHOIO CUHTE3a; ()EPMEHTHI, IPUMEHSIEMBIE B
KOHCTPYHUPOBAaHUU peKOMOMHAHTHBIX Moiekyn JJHK.

Oranbl FeHHO-MH)XEHEPHOT0 SKCIIEPUMEHTA.

[Tonyuenue ¢pparmentoB JJHK: u3 reHoma KMBBIX OpraHu3MOB; IyTeM cuHTe3a AByHuTeBoi JJHK,
komiuieMentapHoit MPHK sykapuoT; myTem ToTanbHOro XMMHKO-(DepMEHTATUBHOIO CHHTE3a T'€HOB.

Koncrpyuposanue pexomOunantusix JJHK. Coenunnenne pparmentoB IHK ¢ momoripto suras in
vitro. CtabunbHocTh pekomOuHanTHbIX JIHK.
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KonctpyupoBanue BektopoB. TpeboBaHus, IpeabsIBiIsieMble K BEKTOPY.

Beenenne pexomOunantHoi JIHK B KiIeTKy-pemumueHT myTeM TpaHc(hOpMaluy, KOHBIOTAIUH,
TpaHC(EKIUU U TPAHCIYKIIUH.

OT6op KIIOHOB, COJEpXKAIIMX PEKOMOWHAHTHBIM TeH. Metonel aHamm3za JIHK kierok-
PELUIIMEHTOB: XUMUYECKOE U IH3UMaTHYecKoe cekBeHnpoBanue JIHK.

DKCIpeccus 4y>KEepOIHbIX TeHOB B MUKPOOpraHU3Max. Y CJIOBUS yCHEIIHON dKcrpeccu. OObEKThI
T€HETUYECKON MHXKEHEPUH.

[IpakTuueckue MpUIOKEHNs U MEPCIEKTUBBI PAa3BUTHUS T€HETUUYECKON MHXeHepuu. | eHeTnueckas
WH)XCHEPUST  MPOMBIIUICHHBIX ~ MUKPOOPraHM3MOB  (CO3JaHHME  TMPOMBIIUICHHBIX  IITAMMOB
MHUKPOOPTaHU3MOB U MPOU3BOJICTBA (PEPMEHTOB, aMHUHOKHCIOT, IMOJUCAXapUIOB, HHCEKTHUIHJIOB,
CIUPTOB U Ap.). ['eHHO-UH)KEeHepHasi SHIOKPUHOJIOTHS: SKCIPECCUsl TeHa coMaTocTaTuHa B KieTkax E.
coli. IlpoexT “I'enom yenoBeka”.

Kiuerounass wuHxkeHepusi. lcTopus CTaHOBIEHMS W pa3BUTUS KJIETOYHOM HWHKEHEPHH.
TOTUNOTEHTHOCTh — TNPUHLMIHUAIBHAS OCHOBA JUIA TEHETHUYECKOW TpaHCc(OpManuu pacTeHHd Ha
KJIETOYHOM YypOBHE. MeToapl KyJbTUBUPOBAHMS KJIETOK M TKaHEW. YCJIOBHUS KyJIbTUBUPOBAHUS U
CIEMaJIbHbIE TUTATEIbHbBIE CPEIBL.

OTanbl H3KCIIEPUMEHTA 10 KJIETOYHON MHXKEHEPUH.

Brinenenne nporomnactoB. CriocoObl BBIACTCHHUS MPOTOIUIACTOB: IUIA3MOJIN3, (PEPMEHTATUBHBIN
METO/I.

KynpTHBHpOBaHME MPOTOIUIACTOB: METOJ JKUJKUX Kalellb, METOJ IJIaTUpoBaHus. /JlocTouHcTBa U
HEJOCTATKU 3TUX METOOB.

CnusHue npoTomacToB. TeXHMKa CcoMaTudeckod ruOpuausanuu. MexaHu3M  CIUsSHUS
MIPOTOIIACTOB.

Wnentudukanyss COMaTHUYECKUX THOPHUIOB, CHOCOOBI MX CeNeKIuH. YacToTa BO3HUKHOBEHUS
COMATUYECKUX THOPHUIOB.

IIpakTueckoe  HCIONB30BaHHE  JOCTWIKEHMM  KJIETOYHOM — HMHKeHepuu.  llomydenue
MOHOKJIOHAJIBHBIX aHTUTEN (TUOPHUIOMHASI TEXHOJIOTHs ). DTanbl NOJYyYEHUS! MOHOKIOHAIbHBIX aHTUTEN
U o0nacTH MX NpUMEHeHHs. MOHOKJIOHaNbHBIE aHTHUTeNa dYenoBeka. Co3laHHE MCKYCCTBEHHBIX
accoluanui KyJbTUBUPYEMBIX KIETOK BBICHIMX pPACTEHUHM C MUKPOOPraHM3MaMH, Hay4dHble U
NPUKIATHBIE WAEM CO3JaHus Takux accommanuid. [IpobGrembl  Ouomormyeckol  ¢uKcanuu
MOJIEKYJIIPHOTO a30Ta. [IpoOieMbl M MEpCIEeKTUBB T€HETUYECKONW HWHXKEHepuu pacTeHuit. Kpnobank
KJIETOK 1 MEPUCTEM PACTEHUI: 3HAUEHUE U IPUMEHEHHUE.

HanoOuorexnosioruss. CrnocoObl  moOJydeHHss W 00JIACTM  TPUMEHEHHUS  MPOJYKTOB
HAHOOMOTEXHOJIOTHH.

IIpuHOMIIBI MOJIEKYJISIPHOTO IU3aliHA OMOJI0rMYeCKH AKTUBHbBIX BElleCTB.

CoBpeMeHHbIe MPo0/IeMbl OMOTEXHOJOTMH M NMYTH HMX pemieHus. buorexHonorus - Haubosee
IIPOIPECCUBHOE HCIIOJIb30BAHUE JKHMBBIX CHCTEM JUISI HYXKJ 4enoBeuecTBa. [lepcniekTuBbl pa3BUTHSA
COBPEMEHHOU OMOTEXHOIOTHH.

5. O6pa3oBare/ibHbIe TEXHOJIOTHH
[Tpu peanu3anuu AUCIUTUINHBI « BHOTEXHOIOTHS UCTIONB3YIOTCS CIEAYIONINE 00pa30BaTeIbHbIC

TEXHOJIOTHUU:

- IPOEKTHAs TEXHOJIOTHS,

- peﬁTHHFOBaSI TCXHOJIOI'UA,

- TEXHOJIOTUA Pa3BUTUA KPUTHUYCCKOI'O MBIIIJICHHA

- TEXHOJIOTUS Y4eOHON JUCKYCCHH;

- rpymnmnoBas pabora;

NHpopMallMOHHbIE TEXHOJIOTUH, HCIIOJb3YeMble TIPU  OCYIIECTBJIEHUH 00pa30BaTEIbLHOTIO
nporiecca 1Mo AUCIHUILTTHE:
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- TEXHOJIOTHH CMEUIAHHOTO OO0y4eHHs (YTeHHE JIeKIUN C MCIOJNb30BAHHEM MYJIbTUMETUIHBIX
npe3eHTanuii; ucrnosb3oBanne JMOC «Moii yHUBEpCcHTET» MTPH padboTe HaJl YSPHOBUKOM pedepara).

6. YueOHO-MeTOANYeCKOe o0ecnieyeHne CAMOCTOSITEILHOI padoThl 00y4arommuxcst
CamocrodrenbHas paboTa CTYJIEHTOB 3aKJIIOYAETCS B MOATOTOBKE K HAMMCAHUIO KOHTPOJIBHBIX
paboT, ¥ BHINIOJHEHNUH TIPOEKTA MO BEIOPAHHOM TeMe, BKIIIOYAIOIIEM B ce0sl TIOMCK U aHAJIH3 JIUTepaTyphbl
10 TeMe, HamucaHue pedepara, HOArOTOBKY JOKJIaAa Mo pedepary, ero KOHCIEKTa, a TAaKXKe CO3/1aHue
NpEe3eHTAlK, WUTIocTpupytomei aoknan. OGecrneunBaercss y4ueOHbIM mocobueM: Kycmosa T.I1.,
Kouemosa JLb. Beenenne B OmorexHomoruro. MBanoso: M3n-Bo MBI'Y, 2007. — 140 c. (HaxoauTcst Ha
Kadeape B DIEKTPOHHOM BHJE), KPOME JTOTO METOAMYECKUI MaTepual 1o 00eCIeueHHIO
CaMOCTOATENIbHOW paboThl CTyAeHToB mnpuBogutcs B Ilpunoxenun 1 k paboueil mnporpamme
mucuuruinael B DMOC «Moii yHuBepcuTeT»; (COAepKHUT rpaduk MpakTUYeCKUX 3aHATHH, BOMPOCH K

KOHTPOJIbHBIM paboTaM U 3a4€Ty, TEMbI IPOEKTOB, TPEOOBaHUS K pedepaTy U NPE3eHTALUN).

7. XapakTepHCTHKA OLIEHOYHBIX CPeICTB /UI TeKyllero KOHTPOJISI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTAUH 00YYAIOUIUXCS N0 TUCHHUIIJIHHE

B pamkax peMTHHTOBOI CHCTEMBbI OIICHKH 3HAHHMH OOYYaroImuXcs, 00yJaroIIHicss MOKET HabpaTh
0 JaHHOW jaucuumimHe MakcumanbHo 100 pedTuHroBhIX OaymmoB. Texkymiuii KOHTPOJb 3HAHUH
OCYIIECTBIISIETCS MyTEM HamMcaHus OOydarolUMUCS 4 KOHTPOJBHBIX padOT MO OCHOBHBIM paszesiaM
Kypca. 3a KaXAyl YCHEIIHO BBIOJHEHHYI0 KOHTPOJIbHYIO paboTy OOydaromuidcs IoIydaeT
MakcuMaibHO 10 pedTHHTOBBIX OAJLIOB.

OOyuaromyecss BBIIOTHIIOT M 3alIUIIAIOT MpoeKkT. OIeHKa 3a MPOEKT CKIIAABIBACTCA M3 ISATH
COCTABJISIONINX: OIEHKH 3a 4YepHOBHK pedepara (10 0OamioB), OIEHKH 3a OMOPHBIH KOHCIEKT
(10 6anmoB), omeHkW 3a mpe3eHTanuio paborel (10 6amnoB), OLEHKH 3a JOKIA] Ha CEMHUHAPCKOM
3aasaTHH (10 6aioB), OLIEHKW 32 OKOHYATENbHBIN, Mepepad0TaHHBIN C YYETOM MPaBKHU MPEroaBaTers,
BapuaHT pedeparta (10 6amno). Kpome Toro, kaxapiM 00ydarouMcst MOTYT ObITh OJTy4YeHbl OOHYCHBIE
Oamnel (MakcuMaibHO — 10) 3a akTUBHOE OOCYXJIEHHE Ha CEMHHAPCKUX 3aHATHSX IPOEKTOB,
NpeCTaBIsIeMbIX APYTUMH 00ydarommMucs (paboTa B KaUeCTBE «OMIIOHEHTOB» M «PEIICH3EHTOBY).

Jns momydeHHs] OLUEHKH «3a4TeHO» OOydwaromuecs I0JDKHBI HaOpaTh He MeHee 55 0amioB
(HamucaTh Bce KOHTPOJIbHBIE HE MEHee, 4YeM Ha 6 0ayuioB u HaOpaTh 3a MPOEKT He MeHee 31 Oana).
OOyuaromuecss He HaOpaBmue 55 0aioB, WIM HamKMcaBIIME MeHee 4 KOHTPOJIBHBIX paloT, WU
HanMcaBlve 1-4 KOHTpoJbHBIE pPabOThI MeHee, 4eM Ha 6 0auloB, WJIM HE HamMcaBlIMe pedepaT
MOJTy4YalOT OIIEHKY «HE 3a4TEHOM.

8. YueOHo-meTonnueckoe 1 HuHGOpMANMOHHOE 00ecTiedyeHHue TN CIUTIINHbI

OcHoBHas nuTepaTypa:
1. IenxkynoB, C.H. I'enernueckas wmxenepus / C.H. lllenkynos. - M3n. 4-oe, crepeor. 3-my. -
HoBocubupck: Cubupckoe yHuBepcuTeTcKoe u3aarenbcTBo, 2010. - 514 c. : un., tadn., cxem. - ISBN
978-5-379-01064-5. URL: http://biblioclub.ru/index.php?page=book&id=57527
2. Topnenko, B.A. Hayunele oOcCHOBBI OHOTexHOJOrMM: YyueOHOe mocobue / B.A.Topnenko,
H.M. Kyty3oga, C.K. [Istynuna. - M.: [Ipomereii, 2013. - Y. I. Hanotexnonoruu B 6uosoruu. - 262 c. :
WL, TaOIL., cxeM. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486
3. Ipimbanenko, H.B. buorexnomnorus: yuedbHoe mnocodoue / H.B. I{pmbanenko; Poccuiickuit
rocyJlapCcTBEHHbIN negarornyeckuil yuuepcuteT uM. A. U. I'epuena. - Cankr-IlerepOypr: PITIY um.
A. W. T'epuena, 2011. - Y. 1. - 128 c.: un. - bubnuorp. B kH. - ISBN 978-5-8064-1697-2; To xe
[DnexTponHsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4. MukpoOuoJIOTHsI ¢ OCHOBAaMH OHOTEXHOJOTHMH (TEOpHs M TIPaKTHKa): ydeOHoe rmocobue /
I'.Il. OlyBaeBa, T.B. CBupumoa, O.C.KopneeBa u nap.; Hayu. pea. B.H. Kamaes. - Boponex:
Boponexckuil rocyaapcTBEHHbIH YHUBEPCUTET MHXKEHEPHBIX TexHonorui, 2017. - 317 c.: tabun., 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 «YHuBepcurTerckas oOubanoreka oHyaitHy www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DOnektponHas omdnuorexka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onextponnsblit kataigor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMmmHoe oOecriedeHne: omepanuonHas cucrema Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office, untepHeT-Opay3ep Yandex Browser.

9. MaTepuajibHO-TEXHUYECKOe o0ecriedeHne TUCUUNINHBI
Y4eOHble ayAUTOPHUH:
- JUIA TPOBEJICHUS 3aHATHHA JICKIIMOHHOTO THUIA C KOMIUIEKTOM CIENUaJTu3UpOBAHHON y4eOHOMH
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MeOenM W TEeXHUYECKUMH CpPEJICTBAaMH OOYYEeHHS, CIY>KallUMU JJIs TPEJOCTABJICHHS ydeOHOM
uHpOpManuu OOJIBIION ayAUTOPHUH;

- JUIl TIPOBEICHUS 3aHATHH CEMHUHAPCKOTO THUIA, KOHCYJIbTAIMA, TEKYIIEro KOHTPOJS |
MIPOMEKYTOYHOHN aTTEeCTAI[UH, BBIMOJHCHUS MPOEKTOB ¢ KOMILUIEKTOM CICIHATU3UPOBAHHON yUueOHOH
MeOeIM U TEXHUYECKUMH CPEJICTBAMH O0YUYEHUSI.

[Tomenienue 11 caMOCTOSITEILHOM PabOThI, OCHAIIEHHOE KOMIUIEKTOM CIEeHHAIU3UPOBAHHON
y4eOHON MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOYEHUS K ceTu «HTepHEeT» M
obecnieuenuem noctymna B JUOC.

JleMoOHCTpaliMOHHOE 00OpyJ0BaHUE M y4eOHO-HATJISAIHBIC MOCOOMS JUIsl 3aHSATHH JIGKITMOHHOTO
TUMA, OOECHEUYMBAIOIINE TEMATHUYECKUE WJUTIOCTPAIMU: JEeMOHCTPAIMOHHOE 000pynoBaHuE (MOICIH,
MaKeThl); JICKTPOHHBIC TTOCOOUS (ITPE3CHTAIINHN ), TICYaTHbIC TOCOOUS (TaOIHIIbI, TUIAKATHI).
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ABTOp(bI) padoueii mporpaMMbl JTUCUMILIUHBI:
Hupexrop uncruryra MUTuUEH, npod., 1.x.H. Kycrosa T.I1.
npod., mo1r., 1.X.H. Kouerora JI.b.

[Tporpamma paccMOTpeHa H yTBEpK/I€Ha Ha 3acelaHuU Kadeapbl OMOIOTHH
29 aBrycra 2025 r., npotokon Ne 1

ITporpamMma oOHOBIIEHA

MPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OI1 E.A. bopucoBa

(nmoamnuck)

ITporpamMma oOHOBIIEHA

MPOTOKOJ 3acenanus kaheapsl Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OI1 E.A. bopucoBa

(moamnucek)

[Tporpamma oGHOBIICHA

MPOTOKOJ 3acenanus kadeaps Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OI1 E.A. Bopucona

(moamnucek)



