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1. Ilen ocBOEHMS UCHMIIIMHBI

LlenssMu OCBOEHUS TUCHUILTUHBI «BUOTEXHOIOTHSA» SABISAIOTCS TOTOBHOCTH OaKaIaBpOB-OMOJIOTOB
K JIEATeJIbHOCTM 110 HCIOJIb30BAaHUIO pAacTeHUil, IpuOOB, >KMBOTHBIX B KauyecTBE IPOJYLIEHTOB
IPAKTUYECKM 3HAYMMbIX BEIIECTB M  IPOAYKTOB; BJAJE€HUE METOJaMU  KyJIbTUBUPOBAHUS
OMOJIOTMYECKOr0 Marepuana JJis TMOJXy4EeHUs MPAKTUYECKH 3HAUYMMBIX BELIECTB; T'OTOBHOCTh K
UCCIIEIOBATEIbCKON JIESITEIbHOCTH B 00JACTH T€HETHKH M OMOMEIMIIMHBI, CBSI3aHHON C pa3pabOTKOMH,
UCCIICIOBAHUEM M IPOM3BOJCTBOM JICKAPCTBEHHBIX CPEACTB M OMOJIOTMYECKH AKTHBHBIX BELIECTB;
TOTOBHOCTh K TMEAAarOrMYECKON JAEATENbHOCTH B YacTH (HOPMHUPOBAHHMS MEXKIIPEIMETHBIX CBS3EH
Y4€OHBIX AUCHUIUINH €CTECTBEHHOHAYUYHOT0 IPOQHIIS.

2. MecTto nucunniimubl B ctpykrype OIl

Kypc «buorexHomorus» OTHOCHTCS K O0Os3aTENbHBIM JUCHUIUIMHAM 0a30BOM  YacTH
00pa30oBaTeNIbHON MPOrpaMMbl M YUTAETCS 00YUaIOIIUMCS 1IOCIE U3YYEHUS UMM JTUCHMILIMH « XUMHU» B
1-2 cemectpe, «buoxumusi u MoJexyispHas Ouonorus», «Lluromoruss U rucTONOTHS» B 3 CceMecTpe,
HapajjieNibHO € JAUCHUIUIMHON «MUKpoOHOIOrus M BHpYCOJIOTUS» B 5 ceMecTpe M Oaszupyercs Ha
IOJIyYEHHBIX MpPH HUX HU3YYEHHUU MPEACTABICHUSAX O XHMHUYECKOM CTPOCHUHM MKHUBBIX CUCTEM U
XUMHYECKUX HpOoLeccax MPOTEKAKIIUX IN VIVO, MPUHIHKIAX KICTOYHOW OpraHu3aluy OHOIOTHYECKHX
00BEKTOB, 0 OMOPU3NIECKUX U OMOXMMUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHHS KUBOTO, O MEMOpPAHHBIX
mpoueccax M MOJIEKYJSPHBIX ~ MEXaHM3Max JKU3HENEATENbHOCTH, METOAAaX KyJIbTUBUPOBAHUSA
OHMOJOrN4YEeCKUX MaTepUAIOB.

B cBs3u ¢ TeM, 4TO B HacTosAlIee BpeMsi OMOTEXHOJIOTUS OTHOCUTCS K IPUOPUTETHBIM 00JIACTIM
uccienoBanuii B Poccuu u B Mupe 1 akTHBHO Pa3BUBAETCS, BayKHas POJIb B IIPOLIECCE OCBOCHUS IaHHOTO
Kypca OTBOJUTCS CaMOCTOSATENIbHON paboTe 00ydarolmxcsl ¢ HayYHOW NepUOJUYECKO IuTepaTypoil u
AJIIEKTPOHHBIMU OMOJIMOTEKAMH.

Jli1s 0CBOEHHUS JAHHOM JMCUUIUINHBI 00yUarOIUHCS TOJDKEH:

3HaTh: OCHOBHBIE KJIACChl OPraHMYECKHX COEIMHEHUH, MX XUMHYECKHE CBOMCTBA; IMPHUHIIMIIBI
KJIETOYHOM OpraHm3anuy OHOJOIMYECKHMX OOBEKTOB, Ouodu3nyeckrne U OMOXMMHUYECKHE OCHOBBI
(YHKIIMOHUPOBAHMUSI ~ KUBOTO,  MEMOpaHHBIE  NIpPOLECChl M MOJIEKYJSIpPHbIE  MEXaHU3MBbI
KU3HEJEATEIIBHOCTH;

YMeTh: NpOBOAUTH HAIpPaBJICHHBIN MOMCK, aHATM3UPOBaTh M pedepupoBaTh HAYUHYIO JIUTEpa-
TYypY, BbIpabaThIBaTh Ha OCHOBE €€ PAI[MOHAIILHOTO aHAJIN3a CBOIO TOUKY 3PEHUs 10 BONPOcaM y4eOHBIX
JUCIUIUIMH ¥ OTCTauBaTh €€ BO BPEMsI TUCKYCCHH;

MMmeTb: HaBBIKM HCHOJB30BAaHHUS COBPEMEHHBIX KOMIBIOTEPHBIX M MH()OPMALMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH.

OcBoeHue JaHHOM AMCHUIUIMHBI HEOOXOIMMO Ul IOCIEAYIOIIEr0 OCBOCHMS OOyYaroLUIMMMCS
muciumuine - «l'eHetnka u cenekuus», «Teopunm somonuu» B 6 cemectpe, «buodusuxay - B 7
cemectpe, «['€eHOMHKa M TeHHas WMHXKEHEpUs» B 8 CEMEeCTpe, INPOXOXKJIEHUS IPOU3BOJCTBEHHOMN
MIPAKTHKH, MeJarornyeckoil B 8 cemectpe, a Takxke JUIsl MPOXOXKACHUS MPOU3BOIACTBEHHON MPAKTUKH,
NOPaKTUKU 1O TNpoduiaro MpodhecCHOHANIBHOW JeATeNIbHOCTH B 6 ceMecTpe M IMPOU3BOACTBEHHOMN
MIPaKTHUKH, IPEIIUIUIOMHON B 8§ CEMECTpE.

3. Illianupyemble pe3yJbTaThl 00yUeHHUsI 0 THCIHTIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AMCHUILINHA

[Tpu ocBOEHMHU AUCHHUILIMHBI (OPMUPYIOTCS CIEAYIONIME KOMIIETEHIMU B cooTBEeTCTBUU ¢ PI'OC
BO no nanHOMY HanpaBJIEHUIO TOATOTOBKHU:

obmenpodeccuonanpuabie (OI1K):
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OIIK-5: cniocobeH npuUMeHATHh B MPpodeccHOHANbHON AESITeNbHOCTH COBPEMEHHbIE MPEICTaBICHUs 00
OCHOBaXx  OWOTCXHOJIOTUYECKUX H  OWMOMETUIIMHCKUX  IPOU3BOJCTB, TEHHOW  HMHXXEHEPHUH,
HAHOOMOTEXHOJIOTUH, MOJIEKYJIIPHOTO MOIETUPOBAHUS.

3.2. IlepeyeHb NJAHUPYEMBIX Pe3yJbTATOB O0y4YeHUs] IO JAMCHHUILUIMHE, COOTHECEHHBIX C
(opMHpPYeMBbIMH KOMIIETeHIHAMHU

B pe3ynbrare 0CBOGHUS TUCHMIIIIMHBI 00YYatOIUiCs JOIKEH:

3HaTh:
v TEPMHHOJIOTHIO COBPEMEHHBIX CHHTE30B OCIIKOB, HYKJICHHOBBIX KHCIOT ¥ Jp. HPOJYKTOB
OouroTexHoJI0rHK; coBpeMeHHO# sH3uMostorun; (OITK-5);
v/ CyTh W 3Tallbl TEHHO-UHXEHEPHOTO JKCIEepUMeHTa, UcTOUuHHKH (parmentoB JIHK, mcmoms3yeMbix
JUIsl KOHCTPYUPOBaHUS peKOMOMHaHTHBIX Mosieky (OI1K-5);
v/ TEOpeTHYeCcKUe OCHOBBI KIIETOYHON HHIKEHEPHUH U CO31aHusl MOHOKIOHAIbHBIX anTuTen (OITK-5);
v 0COOEHHOCTH  ()YHKIHMOHHPOBAaHUS  (DEPMEHTOB  KAaK  THUIHYHBIX  OMOKATAJIM3aTOPOB B
IPOMBIIIICHHBIX (PepMEHTepax, METO/Ibl UMMOOMIIN3ALUN (PEepMEHTOB, TPEOOBAHUS K HOCUTEISAM JUISL UX
ummoOmm3anuu (OITK-5);
v/ OCHOBHBIC HPHHIUIIBI MUKPOOHOTO CHHTE3a OENKOB, JHIH/IOB, BATAMHHOB, OPraHUYECKUX KHCIIOT,
TOPMOHOB U JIp. IPOJYKTOB coBpeMeHHO# ouotexnonoruu (OITK-5);
v’ C1oco0BI ToyYeHus 1 00JIaCTH MPUMEHEHHs POAYKTOB HaHoOnoTexuomoruu (OITK-5);
v/ IPUHIIUIIBL MOJIEKYJISIPHOTO MOJIEIMPOBAHKS OHOJIOrHYeCKH akTUBHBIX BemecTB (OT1K-5).

YMers:
v\ OpUMEHATh 3HAHME OWOJIOTMU KJIETKM (LUUTOJIOrUM, OUOXUMHMH M OHO(U3MKHM) M OCHOB
OMOTEXHOJIOTMHU JUIsl KpUTHYECKOro aHanusa uHpopmaruu CMMU, nocBsieHHONH OMOTEXHOJIIOTUU U ee
npoaykram (OITK-5);
v/ oxapakTepu30BaTh (HaKTOPhI, BAHSIONME HA 3(PPEKTHBHOCTH MHKPOOHOTO CHHTE3a BasKHEHIIHX
npoaykroB onorexuonoruu (OITK-5);
Nwmers:

v/ CIOCOOHOCTH MPUMEHSATH COBPEMEHHBIE TIPEACTABICHUS 00 OCHOBaX OHMOTEXHOJOTHYECKHX
HPOU3BO/ICTB, TCHHOW HHKXEHEPHH, HAHOOHMOTEXHOJIOTHH, MOJIeKy IsipHOro Moaenuposanus (OITK-5);
v/ CIocOOHOCTE OIEHMBAThH OMOOE30MAaCHOCTh MPOAYKTOB OMOTEXHOJIOTHUYECKHX Tpou3BojcTB (OITK-
5);
v HaBBIKM NPUMEHEHHS B TPOPECCHOHAIBHOM EATENHHOCTH 0a30BbIX 0OIIENPO(ECCHOHATBHBIX
3HaHWI TEOPUH U METOJIOB coBpeMeHHo# onosoruu (OITK-5).

4. O0beM U coaepKaHMe TUCHHIIUHBI

OO0BbeM TUCIMIUIMHBI COCTABISET 2 3aUSTHBIX SAMHUIIBI (72 aKaJeMUYECKHUX Yaca).

4.1. Conep:kanue MAUCHUILUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOEe C BHAAMH H
TPYAOEMKOCTHI0 3aHSATHI JTeKIHOHHO-CEMHHAPCKOI0 THNIA

OO0beM MHOW KOHTaKTHOH pabOThl M CaMOCTOSATENBHOM pabOThl 00ydarolierocs Mo JUCIHUILIMHE
yKa3aH B y4eOHOM TUTaHe 00pa30BaTEIHLHON MPOTPAMMEI.

Ne Bunel 3aHatuii, ux @DOpMBI TEKYILIETO
n/m Paznenst (TeMsr) = 00BeM KOHTPOJISI yCIIEBAEMOCTH
JTUCIIAIUINHBI 3
3 3ansTHs SansTHS ®opMBbI TPOMEXKYTOUHOU
© JICKIITUOH- CeMHUHap- aTTeCTallu
HOI'O THUIIA CKOTI'O THUIIa
1 [Ipenmer u 3a1aur OGMOTEXHOJIOTHUH, 7 4 1
€€ MECTO U POJIb B COBPEMEHHOM CeMUHap
MPOU3BOJICTBE. Y ClieXu
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COBPEMEHHOW OMOTEXHOJIOTHH B
pacTeHHEBOACTBE, JKUBOTHOBOJICTBE,
MEIUIMHE, (hapMaKOJIOTHH,
SHEPTeTUKE, MUIIEBOI
MTPOMBINIIEHHOCTH, TIPOU3BOJICTBE
CBIPbsl U OXpaHE OKPYKaroIlei
cpenbl. MicTopusi BO3HUKHOBEHUS U
CTaHOBJICHHsI OMOTEXHOJIOTUH

2 TexHu4yecKass MUKpPOOHOJIOTHS 7 4 2 cemunap | KonrponbHas padora,
3al1UTa MPOEKTOB

3 WnxenepHast SH3UMOJIOTUS 7 4 3 cemuHap | KonrponbHas paboTa,
3aIIUTa POSKTOB

4 I'enernyeckast HHKEHEPUS 7 8 4 cemunap | KonrposbHas pabora,
3alIUTa MPOCKTOB

5 Knerounast naxenepus 7 4 2 cemunap | KontponbHas paboTa,
3aIIUTa IPOSKTOB

6 Hanob6uotexuomnorus 7 4 1 cemunap | 3amura MpoOeKTOB

7 [puHIHATIE MOJIEKYJISIPHOTO 7 4 1 cemunap | 3amura MpoeKTOB

MOJICTTHPOBAHUS OMOIOTUYECKH

AKTHUBHBIX BCIICCTB

8 CoBpeMeHHbIE TIPOOITIEMBI 7 4 2 cemuHap | 3amuTa MPOEKTOB
OMOTEXHOJIOTHH U ITyTH UX PEIICHHS

Hroro 3a cemecTp: 36 16 3auer

4.2. PazBepHyTO€E ONMUCAHME CO/IEPKAHNS TUCHUIJIMHBI MO pa3aejiaM (TeMam)

IIpeamer u 3agaun OMOTEXHOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM NPOM3BOACTBE. Y CIIeX1
COBPEMEHHON OHOTEXHOJIOTMM B PACTCHUEBOJACTBE, >XKMBOTHOBOJICTBE, MEIUIIMHE, (hapMaKOJIOTHH,
SHEPreTUKe, MHUILEBOM MPOMBIIUIEHHOCTH, MPOU3BOJICTBE CBHIPbSI U OXpPaHE OKPYXKAIOLIEH Cpelbl.
HcTtopusi OMOTEXHOJIOTUM B CBSI3U C PA3BUTHEM IPOMBIIUIEHHON MHMKPOOMOIOIMH, T€HETUYECKOH U
KJIETOYHOM WHXEHEPUH, MH)KEHEPHOI SH3UMOJIOTHH, TEXHHUYECKOH MUKPOOHOTIOTHH.

Texnunyeckass MHUKPOOMOJIOTUsi. MUKpOOpPraHU3MBI, WX pa3HooOpasWe U  CBOWCTBA,
00yCliaBnUBalOIIUe MPUMEHEHUE B MPAKTUYECKON JIEATEIHHOCTH YeIOBeKa.

CoipnbeBas 0a3a TexHUYECKON MHUKpoOuosioruu. [lomyyeHue yriieBoaopoaoB, METaHOJIA, dTaHOIA,
YIJIEBOJOB, MEJIACCHI, YKCYCHOM KUCIOTHI.

[IpousBonacTBa,  OCHOBaHHbIE  Ha  IOJYyYEHUHM  MHUKPOOHOH  OMOMaccel,  NPOJYKTOB
KU3ZHEACSITENIbHOCTH MUKPOOPTaHU3MOB M KOMIIOHEHTOB MX KIIETOK.

HpOI/ISBO)ICTBO AMHUHOKMUCJIOT. HeJIOCTaTKI/I MOJIYYCHUST AMUHOKHCIIOT XHMHYCCKHM CHHTE30M.
[Tpou3BOACTBO aMHHOKHUCIOT M3 OENKOBBIX THAPOIM3aTOB. ONHOCTYNEHYATHIA W JABYXCTYNEHYATHIN
Croco0bl MUKPOOHOJIOTHYECKOTO CHHTE3a aMUHOKUCIOT. [IpenmecTBeHHuKN aMHHOKUCITOT. brocuaTes L-
eny, L-nmpo. JTambl TEXHOJIOTMYECKOTO TMpoIecca TIOMYyYeHHUs aMHHOKHCIOT MHKPOOHOIOTHYECKUM
CHHTE30M.

buortexHonorunueckoe nomydenue Oenka. J[poxiku Kak HCTOUHUKH TIONyUYeHUS] KOPMOBBIX OEIKOB.
TexHonornyeckre nmpouecchl MOIyYeHUs] KOPMOBBIX JAPOKKEHN Ha pa3IMuHbIX CyOCTpaTax.

[Tpou3BOICTBO JUMUIOB MHUKPOOHBIM CHHTE30M. TexHONmoTus, chipbe. [IpOayleHThl IHUMUAOB:
OakTepuu, MUKPOCKOITUYECKHUE TPHOBI, BOJOPOCIH.

buocunte3 antubmotukoB. [loHsATHEe 00 aHTMOMOTHKAX, UX OHWOIOTHUYEcKas poib. Baxueiimme
MpOAYUCHTEI. Knaccmbnxamm AHTUONOTHUKOB: IICHULINJIJIMHBI 1 ue(banocnopHHm, AMHWHOI'JIMKO3UIHBIC
AHTUOMOTHUKH, TETPAUUKIUHBI, aKTHHOMUIIUHBI, MAaKpOIUALl U Jp. OCHOBHBIE ATAIMbBl MPOMBIIIJICHHOTO
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MOJIy4yeHus: aHTUOMOTUKOB. [IpuMeHeHne B MeAMIIMHE, CETLCKOM XO3SHCTBE, MUIIEBOH M KOHCEPBHOMN
MIPOMBIIUIEHHOCTH.

buoreorexHnonorus. MUKpOOpPraHU3MbI, HCIOJIb3yeMble B OHOrC€OTEXHOJOTHMH. MeXxaHu3M
0aKTepHaTbHO-XUMHUYECKOT0 OKUCIIEHUS CyOCTPaTOB B OMOT€OTEXHOIOTHH.

Ponbp OMOTEXHOIOTMH B YIyYIIEHHWU SKOJIOIMYECKOM cuTyanuu Ha ruiaHere. OuucTka BO31IyXa,
CTOYHBIX BOJI, TOYBBI. bHOra3 u NepCrneKTUBbI €ro NPUMEHEHHUS.

HNu:xkenepnas suH3uMoJiorusa. lcropus pasButus npukiaagHo sH3uMoioruu. COBpEMEHHBIE
CHOCOOBI MoTydeHus! (PEpPMEHTOB M MX HUCIOJIb30BAHNE B TEXHOJIOTMYECKHX IMporeccax. [IpenmyiecTBo
UMMOOUIIM30BaHHBIX (PEPMEHTOB KakK BBICOKOI(D(PEKTUBHBIX KaTaan3aTopoB. DakTOpbI, BHI3BIBAIOIINE
WHAKTUBALUIO (DEpPMEHTOB.

Hocurenu mns ummoOunuzanuu ¢epmentoB. Ux knaccudukanua. TpeboBaHUsS K HOCHUTEIIO.
buonerpananys noaMMepHbIX HOCUTEIEH.

Oprannueckue noiauMmepHsle HocuTenu. lIpupoanHble opraHMdeckue MOJMMEpPHbIE HOCUTENIHM Ha
OCHOBE IIOJINCAXapHUAOB: LEIUII0JI03a, XUTHUH, IEKCTPaH, KpaxMail, araposa, arap, remapu. JlocrouHcTBa
U HeJOoCTaTKU 3TuX HocuTened. Hocutenu Ha ocHOBe Oe€nKOB: KepaTHH U KojuiareH. [IpuposgHbie
OpraHMYEeCKHEe HOCHUTEIM Ha OCHOBE JIUNUAOB. MoOHOCHIOM JMnuI0B. J[OCTOMHCTBA M HENOCTAaTKH
OCNKOBBIX M JIMINUJHBIX HoOcUTede. JIMmocomel: MyJbTHIIaMEUIApHBIE, MOHOJAMEIUISIPHBIE U
MakpoBe3ukyisipuble. IIpeumymiectBa aunocoM. CHHTETHYECKHE OPraHUYECKUE IOJIMMEPHbIE
HOCHUTENIHM, UX JOCTOMHCTBA M HENOCTaTKU. lloiMMeTUIeHOBbIE HOCUTENM: CTUPOJI, MOJUAKPUIIAMULL.
Crpoenue. [locTouHCTBa M HEIOCTATKU 3TUX HOcuTenel. [lonmamuHbie HOCUTEN HA OCHOBE KalpoHa.
Hocurtenu Ha OCHOBE MOJMBHHWIIOBOTO CIMpPTa M NoOJIMypeTaHa. JlOCTOMHCTBA M HEOOCTATKU ITUX
HOCHUTEJIEH.

Heoprannueckue HocUTEnW Al UMMOOMIM3AIUMU (EPMEHTOB: KPEMHE3EMbI, AITIOMOCUINKATHI,
KEpaMHKa, YroJib, Caxa, OKCUAbI METAJUIOB. MIX JOCTOMHCTBA M HETOCTATKHU.

MeTtoast uMMOOUITU3aIUU (PEPMEHTOB.

duznyecknue MeToAbl UMMOOUIM3aluu (EPMEHTOB: afCcopOLMs Ha HEPACTBOPUMBIX HOCHUTEISX,
BKIIIOUEHHUE B TOPHI T'elisl, UCIONb30BaHKUE MOTYNPOHUIIAEMBIX MEMOpPaH, UCIIOIb30BAHUE JIBYX(a3HbIX
cpen. dakTopsl, BIUSIONINE HA aKTUBHOCTD (DEPMEHTOB, UMMOOUIM30BaHHBIX 3TUMU METOJaMHU.

XUMUYEeCKHE MEeTOJbl MMMOOUIM3anuu (EepMEHTOB. XHUMHUYecKas CTPYKTypa (epMEHTOB U HX
(GyHKIMOHATBHBIE TPYNIBL. BUIBI KOHCTPYKITNI XUMHYECKH UMMOOMIIN30BaHHBIX (hepMeHTOB. Peakiuuy,
JeKale B OCHOBE XMMHYECKOH MMMOOMIM3aIiu (PepMEHTOB: peakuu 00pa30BaHMs aMUTHOW CBS3H,
peakuun oOpa3oBaHMs KapOaMHIHOM CBsI3U, peakuuyd oOpa3oBaHMs BTOPUYHBIX aMHHOB, pPEaKIIMU
A30COYETaHMsI, PEAKIIUU 00pa30BaHUS TUCYTb(OUIHON CBS3H.

[IpuknanHoe 3HayeHWEe WHXXEHEPHOW dSH3UMojoruu. IlpuMeHeHne HMMMOOMIM30BAaHHBIX
(bepMEeHTOB B aHAIUTUYECKUX LeNsiX. DEepPMEHTHBIC ANEKTPOABl U MHUKPOKATOPUMETPUUYECKUE TATUHKHU.
Hcnonp3oBaHrne UMMOOMIM30BaHHBIX (PEPMEHTOB B MUIIEBON MTPOMBIIIJIEHHOCTH.

[Tpumenenue hpepMeHTOB B (hapMaKOJIOTUH U MEAUIIUHE.

I'eneruyeckass uH:keHepusi. VcTopusi CTAHOBICHHS W PA3BUTHS T€HETUYECKOW HWHKEHEPHUU.
['eHeTnyeckass MHXEHEPHS, €€ CBSI3b C yCIeXaMU MOJICKYJISIPHON OMOJIOTHH W TeHETHKH, YH3UMOJIOTUU U
XUMUU HYKJIICHMHOBBIX KHCJOT. TpW dSTama B pa3BUTUU TeHETHYECKOW uHxeHepuu (o A.A.baemy):
JOKA3aTeNbCTBO MPUHIMIMATBFHON BO3MOXKHOCTU monydeHust pekomOuHaHTHbIX JJHK in vitro; Hagamo
pabotr mo mosydyeHutro pekomOuHaHTHBIX [IHK; BkiatoueHme reHoB BeICIIUX (OPM B BEKTOPHBIC
mouekyibl JIHK. [TpuHmunuansHbeie OTINYUS T€HETUYECKON NHKEHEPHUH OT KIIACCUYECKOMN CEJIEKIUU.

TeopeTnyeckre OCHOBBI T'€HETMYECKOW HMH)KEHEPUHU: BBISICHEHHE YHHMBEPCAJbHOCTH >KM3HU Ha
MOJIEKYJISIPHOM yYPOBHE; MOJIEKYJISIPHbIE MEXaHU3MbI MATPUYHOTO CHHTE3a; ()ePMEHTHI, IPUMEHsIEMbIC B
KOHCTPYHUPOBaHUU peKoMOMHaHTHBIX MoJiekyn JJHK.

DTanbl TeHHO-UHKEHEPHOT0 YKCIIEPUMEHTA.
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[Tonyuenune pparmentoB JIHK: u3 renoma »KUBBIX OPraHU3MOB; MyTeM cuHTe3a nByHuteBoi JJHK,
kommiemMentapaoit MPHK sykapuort; myTem TOTanbHOTO XMMHKO-()EePMEHTATUBHOTO CHHTE3a ICHOB.

KoncrpyupoBanne pekomobunanTabix JJHK. Coemnunenue ¢pparmentoB JIHK ¢ momompto nuras in
vitro. CrabuisHOCTh pekoMOnHanTHIX JJHK.

Koncrpyupoanue BektopoB. TpeboBanus, npeabsaBisieMble K BEKTOPY.

Beenenne pexomOunanthoit JJHK B KieTky-penunueHT myreM TpaHchopMaluu, KOHBIOTAIUH,
TpaHC(EKIUU U TPAHCIYKLIUH.

OTOop KIOHOB, COJEpXKAIIUX PEKOMOWHAHTHBIM TeH. Meroasl ananmu3a JIHK kierok-
PELUIIMEHTOB: XUMUYECKOE U SH3UMaTH4YecKoe cekBeHupoBanue JJIHK.

DKcIpeccus 4yKepOAHbIX TEHOB B MUKPOOPTraHU3Max. Y CJIOBHUs yCIEHIHOM 3kcrpeccuu. OOBEKThI
TE€HETUYECKON MHKEHEPHH.

[IpakTrueckue MpUIIOKEHNS U NMEPCIEKTUBBI Pa3BUTUSI T€HETUUECKON MH)KeHepuH. ['eHeTnyeckas
WHXXCHEpUST  MPOMBIIUICHHBIX ~ MHUKPOOPraHM3MOB  (CO3JaHHME  MPOMBIIUICHHBIX  IITAMMOB
MHUKpPOOPTraHU3MOB Ui IPOU3BOJCTBA (PEPMEHTOB, AMHUHOKHCIIOT, IOJIMCAXAPUAOB, HMHCEKTULHUIOB,
CHUPTOB U Ap.). ['eHHO-UHKEeHepHas YHIOKPUHOJIOTHS: IKCIPECCUsl TeHa coMaTocTaThHa B kieTkax E.
coli. IIpoext “I'enom yenmoBeka”.

Kuerounass wuHxkeHepusi. lcropuss CTaHOBIEHMS U pPa3BUTUA KJIETOYHOM HWHYKEHEPUHU.
TOTUNIOTEHTHOCTh — MNPUHIMUIMAIBHAS OCHOBA JUIsl T€HETHMYECKON TpaHCcpopMalMu pacTeHU Ha
KJIETOYHOM YypOBHE. MeToapl KyJbTUBHUPOBAHUS KJIETOK M TKaHEW. YCIOBUS KYyJIbTHUBUPOBAHUS M
CHeIMaJIbHbIE TUTATENbHbBIE CPEbI.

DTanbl H3KCIIEPUMEHTA 10 KJIETOYHON MHKEHEPUH.

Brinenenne mporomnactoB. CriocoObl BBIZENEHHUS MPOTOIUIACTOB: TUIA3MOJIN3, (ePMEHTATUBHBIN
METO/I.

KynbpTHBHpOBaHUE MPOTOILUIACTOB: METO KUAKUX Kalelb, METOJ IlaTupoBaHus. JlocToMHCTBa U
HEJO0CTaTKU 3TUX METOJOB.

CnusHue mnpoToracToB. TeXHMKa CcoMaTH4ecKoW rudpuausanuu. MexaHu3M  CIUSHUS
IIPOTOIIACTOB.

Wnentudukanus coMaTu4ecKuX T'MOpPHAOB, CHOCOObI HMX celeKknud. YacTora BO3HUKHOBEHUS
COMAaTHUYECKUX I'MOPUJIOB.

[IpakTHyeckoe  MCHONB30BAaHWE  JIOCTWKEHUM  KIETOYHOW  HMHXKCHEPHHU. [Tonyuenue
MOHOKJIOHAJIbHBIX aHTHUTEN (TUOPUIOMHASL TEXHOJIOTHA). DTambl MOJIy4YE€HUs] MOHOKJIOHAIBHBIX aHTUTEN
U 00jacTM uX MNpuMeHeHUs. MOHOKJIOHaJbHbIE aHTUTeNa uvenoBeka. Co3gaHME MCKYCCTBEHHBIX
accolMalui KyJbTUBUPYEMBIX KIETOK BBICIIMX PAaCTEHMM C MHUKPOOPraHM3MaMH, HAay4HbIE U
NpUKIAJHBIE MJAEW CcOo3JaHus Takux acconuanuil. IIpoGimembl  Ouosornueckoil  ¢ukcauuu
MOJIEKYJISIpHOro a3ota. IIpoOieMbl M MepcHeKTHBBl MeHETHYECKON MH)KeHepuH pacTeHuid. Kpuobank
KJIETOK 1 MEPUCTEM PACTEHUI: 3HAUYCHUE U IPUMEHEHHUE.

HanoOuorexnosorust. CrnocoObl  mody4deHHs W 00JacTM  NPUMEHEHUS  MPOIYKTOB
HaHOOMOTEXHOJIOTUH.

IIpuHIHMIBI MOJIEKYISIPHOTO AU3aiiHA OMOJIOTHYEeCKH AKTHBHBIX BEIeCTB.

CoBpemenHble npodeMbl OMOTEXHOJOTMM M NMYTH MX pelleHusi. buorexxHonorus - Hauboiee
IIPOTPECCUBHOE MCIIOJIb30BAaHUE JKMBBIX CHUCTEM MJIs HYKJ 4enoBeduecTBa. [lepcriekTuBbl pa3BUTHSA
COBPEMEHHOI OMOTEXHOJIOTHH.

5. O6pa3zoBarejibHbIE TEXHOJIOTHHI
[Tpu peanuzanuu TUCIHUTUIUHBI « BHOTEXHOIOTHS) UCMONB3YIOTCA CIENYIONINe 00pa3oBaTeIbHbIe
TEXHOJIOTHUH:
- POEKTHAsI TEXHOJIOTHS,
- peﬁTHHFOBaH TCXHOJIOTHA,
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- TEXHOJIOTHUS Pa3BUTHS KPUTUYECKOTO MBIILICHUS;

- TEXHOJIOTHUS YUeOHOM JUCKYCCHUH;

- rpynmnoBas padora,

NudopMalinoHHbIE TEXHOJOTHH, HWCIONIB3yeMbIE TIPH OCYIIECTBICHHH 00pPa30BaTEILHOTO
mporecca 1o AUCUUIIINHE:

- TEXHOJOTHH CMEIIaHHOrOo OOy4eHHs (YTeHHE JICKIUI C HCIOJB30BAaHHEM MYJBTUMEIUIHHBIX
npe3eHTanuii; ucnojb3oBanre INMOC «Moii yHUBEpCUTET» MpU paboTe HaJ YePHOBUKOM pedepara).

6. YueOHO-MeTOoAHUYeCKOE 0O0ecneueHHe CaMOCTOSITeIbHOM PadoThl 00y4arOIIMXCS
CamocrosTenpHas paboTa CTYJIEHTOB 3aKIIIOYAE€TCS B MOATOTOBKE K HAMMCAHHMIO KOHTPOJBHBIX
paboT, ¥ BBIIIOJHEHUH IPOEKTA IO BEIOPAHHOM TeMe, BKIIIOYAOIIEM B ce0s IIOMCK U aHAJINU3 JIUTEPaTyphbl
10 TeMe, HanucaHue pedepara, MOArOTOBKY AOKIaa 1o pedepaTy, €ro KOHCIEKTa, a TAaKKE CO3/IaHue
Ipe3eHTaluy, WUIocTpupyrome aoknan. OGecrneunBaercss ydyeOHbIM mnocobueM: Kycmosa T.I1.,
Kouemosa JI.b. Beenenne B Ouorexnonoruto. MBanoso: U3a-so UBI'Y, 2007. — 140 c. (Haxoautcs Ha
Kadeape B DIEKTPOHHOM BHJE), KpOME H3TOr0 METOJAMYECKHIl MaTepual 10 00ecCHeueHHIO
CaMOCTOSITENIbHOM pa0oThl cTyAeHTOB mpuBoautTcs B Ilpunmokenun 1 k pabouelt mporpamme
mucuuiuineel B OMOC «Moii yHuBepcuTeT»; (COaepKUT rpaduk NpakTUYECKUX 3aHATHH, BOIPOCH K

KOHTPOJILHBIM paboTaM U 3a4€Ty, TEMBI IIPOEKTOB, TPEOOBaHUS K pedepaTy U MPE3eHTALUN ).

7. XapaKkTepUCTHKA OLEHOYHBIX CPEACTB /UI1 TeKYLIero KOHTPOJISI YCIeBaeMOCTH M
NMPOMEKYTOUHOIH aTTecTANMU 00YUYAIOIIMXCS M0 TUCHHUIJINHE

B pamMkax pedTHHTOBOW CHCTEMBI OIICHKH 3HAHHMI 00ydYaromuXxcsi, 00yJaromuiicss MokeT HabpaTh
no JaHHOW aucuuiinHe MakcuMmanbHO 100 peHTuHroBbIX OaminoB. Tekymuii KOHTPOJIb 3HAHUN
OCYIIECTBIISICTCS] ITyTEM HAINMCAaHHUS OOYYaroIUMUCS 4 KOHTPOJBHBIX Pa0dOT IO OCHOBHBIM pazjesiaM
Kypca. 3a KaXIyl YCIEUIHO BBIIOJHEHHYI0 KOHTPOJBHYIO paboTy oOydarouuiics moixydaeT
MakcuMaibHO 10 peHTHHTOBBIX OaJIOB.

OOyuaromiyiecs BBIMOMHAIOT W 3alUINAIOT NMpoekT. OLeHKa 3a MPOEKT CKIAbIBaeTCs U3 ISTH
COCTABJISIIOIIMX: OIEHKH 3a 4epHOoBHK pedepara (10 OamioB), OIEHKH 3a OMOPHBIA KOHCIEKT
(10 6amtoB), omeHKH 3a mpe3eHTaMio paboThl (10 O6amIoB), OIEHKHM 3a JOKJIa] HAa CEMHUHAPCKOM
3aHsATUU (10 6aIoB), OIIEHKU 32 OKOHYATENbHBIN, Mepepad0TaHHBIA C YUYETOM MPaBKHU MPEToaBaTes,
BapuaHT pedepata (10 6amno). Kpome Toro, kaxapiM 00ydaroMMcs MOTYT ObITh MTOJTy4eHbl OOHYCHBIE
Oamibel  (MakcuMaiabHO — 10) 3a akTHMBHOE OOCYXJEHHE Ha CEMHHAPCKUX 3aHSTHUSX IPOEKTOB,
NpPEeCTaBIsIEMbIX APYTUMH 00ydaronMMucs (paboTa B KaUeCTBE «OMIOHEHTOB» M «PELECH3EHTOBY).

Jns mostydeHus: OIEHKH «3a4T€HO» OOydYarolIuecss TOJDKHBI HaOpaTh He MeHee 55 0auioB
(HamucaTh Bce KOHTPOJIbHBIE HE MeHee, yeM Ha 6 OanoB M HaOpaTh 3a MpPoeKT He MeHee 31 Oama).
OOyuatonecs He HaOpaBmue 55 0a/ulOB, WJIM HamucaBIIMEe MeHee 4 KOHTPOJIBHBIX paboT, WiIn
HanMcaBive 1-4 KOHTpOJbHBIE PabOTHI MEHee, 4eM Ha 6 OaioB, MM HE HamMcaBlIMe pedepaT
MOJTy4aloT OIIEHKY «HE 3a4TE€HOY.

8. YueOHO-MeTOIMUYECKOE U HH(POPMAINIMOHHOE 00ecniedeHne THCIIHTIHHbI

OcHoBHas TuTEpaTypa:
1. Hlenxynos, C.H. TI'enermueckas wmxenepuss / C.H. lllenkynos. - U3a. 4-oe, crepeoT. 3-my. -
HoBocubupck: Cubupckoe yHUBepcuTeTckoe uaarensctBo, 2010. - 514 c. : un., Tabmn., cxem. - ISBN
978-5-379-01064-5. URL.: http://biblioclub.ru/index.php?page=book&id=57527
2. T'opnenko, B.A. Hayunbsle ocHOBBI OuoTexHONOrHu: YyuebHoe mocobue / B.A.Topnenko,
H.M. Kyry3oBa, C.K. Ilsatynuna. - M.: [Ipomereit, 2013. - Y. I. Hanotexnonoruu B Ouonoruu. - 262 c. :
ui., Tabim., cxem. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486
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3. Lpmmbanenko, H.B. buotexnonorusa: yueOHoe mnocobue / H.B. llpiMOanenko; Poccuiickuii
rOCyJIapCTBEHHBIN menarornueckuii yauepcuteT uM. A. U. I'epuena. - Cankr-IlerepOypr: PITIY um.
A. W. T'epuena, 2011. - Y. 1. - 128 c.: un. - bubnumorp. B k1. - ISBN 978-5-8064-1697-2; To xe
[AnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4, MukpoOHOJIOTHsI C OCHOBaMH OHOTEXHOJIOTHH (TE€OpHsi W TpaKTHKa): ydeOHoe mocobue /
I'.Il. lllyBaeBa, T.B.Csupunona, O.C.KopueeBa u nap.; nayu. pea. B.H. Kanaer. - Bopouex:
BopoHexxckuii rocy1apcTBEHHBIH YHUBEPCUTET MH)KCHEPHBIX TexHosoruid, 2017. - 317 c.: tabmn., rpad.,
wi. - bubmmorp.: c¢. 311-312. - ISBN 978-5-00032-239-0; To e [DnekTpoHHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=482028

JlononHuTenpHas JIMTEPATYpa:
1. buozamura u 6mobe3omnacuocts / moxa pena. E.b. BanoBa - M.: Uznatensckuii Jlom "BEJIT", 2012.
T. IV, Ne 3(12). - 68 c. - ISSN 2076-4758; To e [DneKkTpoHHBIH pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=137241
2. Epmumun, A.Jl. Tenernyeckn MoOAuQHUUIMPOBaHHBIE OpraHU3Mbl W Omobe3omacHOCTh /
A.Il Epmummn. - 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 ¥ XHMHUOTEpaNeBTHYECKHE Mpenaparel: y4eOHuUK / A. CH3EHIOB,
N.A. MuceroB, N.®. KapumoB, MwunucrepctBo oOpa3zoBanus W Hayku Poccuiickoii ®eneparum,
QenepallbHOE  TOCYJApCTBEHHOE  OmO/KeTHOe  00pa3oBaTelIbHOE — YUPEKACHHE  BBICIIETO
npodeccuoHanpHoro obpazoBaHus «OpeHOYpPrckuil rocynapcTBeHHbIM yHHUBeEpcuTeT». - OpeHOypr:
OrI'Y, 2012. - 489 c. URL:http://biblioclub.ru/index.php?page=book&id=270294
4. ®octep, JI. Hanorexnonoruu. Hayka, naHoBanuu u Bo3moxkHoctu / JI. docrep ; mep. A.B. XadosH. -
M. : PUIL] "Texnocdepa", 2008. - 337 c. - (Mup marepuanoB u texHosorui). - ISBN 978-5-94836-161-
1. - URL: http://biblioclub.ru/index.php?page=book&id=135424
5. Heseposa, O.A. [lumeBas OMOTEXHOIOTUA MPOIYKTOB U3 ChIPbS PACTUTEIBHOTO MPOUCXOKICHUS:
yuebHuk / O.A. HeBepoBa, I'.A.T'openukoBa, B.M. Ilo3nskxoBckuii. - HoBocubupck: Cubupckoe
YHHMBEpCUTETCKoe u3natenscTBo, 2007. - 416 c.: Tabm., cxeMm. - (IlutaHue npakTHKa TEXHOJIOTHS
TUTHEHA KadecTBO OezomacHOCTh). - ISBN 5-379-00089-4; 978-5-379-00089-9; To xe [DmekTpoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=57396
6. OCHOBBI OMOTEXHOJIOTHH MUKPOBOIOpocieii: yaeoHoe mocobue / J[.C. ABopenkuii, C.W. [IBoperkwii,
E.B. [lemkoBa u np.; MunucrepctBo obpazoBanus U Hayku Poccuiickoit denepaunu, denepanbHoe
rOCyJJapCTBEHHOE  OIO/DKETHOE  00pa3oBaTeIbHOE YUPEXKJICHHE BBICIIETO MPO(ECCHOHATBEHOTO
oOpa3zoBanus «TamMOOBCKUI roCcyIapCTBEHHBIN TEXHUUECKUI yHHUBepcuTeT». - TamOoB: M3narenscTBo
OI'BOY BIIO «TI'TVY», 2015. - 82 c.: un.,tadi., cxem. - buobi. B ku. - ISBN 978-5-8265-1495-5; To xe
[OnexTponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

Pecypcel uHpOpMaMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « UHTepHeT:

Cucrema »5SIEKTPOHHOM TMOAJEPKKH 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 TaHHBIX U HHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

ObC «YHuBepcuteTckas Oudanoreka oHnaite»y 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



http://biblioclub.ru/index.php?page=book&id=428265
http://biblioclub.ru/index.php?page=book&id=482028
http://biblioclub.ru/index.php?page=book&id=137241
http://biblioclub.ru/index.php?page=book&id=231206
http://biblioclub.ru/index.php?page=book&id=270294
http://biblioclub.ru/index.php?page=book&id=135424
http://biblioclub.ru/index.php?page=book&id=57396
http://biblioclub.ru/index.php?page=book&id=444691
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.genetika.ru/
http://www.cbio.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew

OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
06.03.01 buonorus
(broxumus u HU3HOIOTHS )

Dnexrponnsiii kataior Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[TporpamMmmuoe oOecriedueHue: omepanuonHas cucremMa Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office, uarepuer-6paysep Yandex Browser.

9. MaTepuajibHO-TEXHHYECKOE 00ecreueHne T CIUTITHHbI

Y4eOHble ayAUTOPUH:

- I IPOBEJCHUS 3aHATUN JICKIIMOHHOTO TUINA C KOMIUIEKTOM CIEHUaTU3UPOBAHHON y4eOHOI
MeOemM W TEeXHMYECKUMH CpEICTBaMU OOYYCHHsI, CIHY>KallUMH JJIs TPEJOCTaBICHUS ydeOHOU
nHpopMaIuu OOJIBIIION ayAUTOPHUH;

- Uil TPOBEJCHUS 3aHATUM CEMUHAPCKOTO THUIMA, KOHCYJbTAlMW, TEKYIIETrO0 KOHTPOJS U
MIPOMEKYTOUHOM aTTEeCTAlliU, BBIMOIHEHUS MPOEKTOB C KOMIUIEKTOM CHEIHATU3UPOBAHHON ydeOHOU
MeOeT M TEXHUYECKHUMHE CPEJICTBAMU 00yYCHUSI.

[Tomemienue aJis CaMOCTOSITENILHOM pPabOThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaTU3HUpPOBAHHON
y4eOHOM MeOeH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXXHOCTBIO TMOAKIIOUEHUs K cetn «HTepHeT» M
obecnieuenueM goctymna B DUOC.

JleMoHCTpaliMoOHHOE 00OpyJOBaHUE M y4eOHO-HATJISAHBIE MOCOOMS ISl 3aHATUN JICKIIMOHHOTO
TUMA, OOECHEeYMBAIOIINE TEMAaTHYECKHE WIUTIOCTPALlMU: JEMOHCTpPAIMOHHOE 000pynoBaHHe (MOJeHy,
MAaKeThbl); 3JIEKTPOHHBIE TOCOOUS (ITPE3EHTALMH ), TIeYaTHbIE TOCOOUS (TaOIHIIBI, ITAKATHI).
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ABTOp(bI) padoueii mporpaMMbl TUCHMUILIIHUHBI:
Hupexrop uncruryra MUTuUEH, npod., 1.x.H. Kycrosa T.I1.
npod., moil., 1.X.H. Kouerora JI.b.

[Iporpamma paccMOTpeHa U yTBEpIK/IeHa Ha 3acelaHiH Kadeapbl OMOIOTHH
5 centsa6psa 2022 r., mpotokon Ne 1

[Tporpamma oGHOBIIEHA
npotokod 3acenanus kadeapsl Ne 1 ot «1» centsaops 2023 r.

CornacoBaHo: W o

PykoBoautens OIl E.A. bopucosa

(nénnuce)
[Tporpamma oGHOBIICHA
MIPOTOKOI 3aceanus kadeapnl Ne OT « » 20 T
CornacoBaHo:
PykoBoautens OIl E.A. bopucoBa
(moxrice)
[Tporpamma oGHOBIICHA
MIPOTOKOJ 3aceanus kadeapnl Ne OT « » 20 T

CornacoBaHo:
PykoBoautens OII E.A. bopucosa

(moxmnuce)




