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1. Ilesin ocBOEHUS AUCHMUILIMHBI

[lenbro ocBoeHUsT TUCHUTUTMHBI «OCHOBBI OMOTEXHOJIOTHIY SIBIISIETCS TIOJITOTOBKA CIIECIIUAIMCTOB B
o0jacT XMMHMYECKOTO 00pa3oBaHUs B 4YacTH (OPMHPOBAHUS MEXKIPEIMETHBIX CBs3ed Y4eOHBIX
JTUCITUIIMH €CTECTBEHHOHAYYHOTO Mpoduiisi, B 00JaCTH XUMHUYECKHX U TEXHUYECKUX HayK, B cdepe
HAyYKOEMKHX TEXHOJIOTUH B YaCTH HCIIOJIb30BAHUS OMOJOTHYECKHX OOBEKTOB B KayeCTBE YUYaCTHUKOB
XUMHUYECKHUX MPOLIECCOB.

2. MecTo AMCUUILIUHBI B cTpYKType OIT
Kypc «OcHOBBI OMOTEXHOJIOTHM» OTHOCUTCS K (OPMUPYEMOI ydyacTHUKaMu 00pa3oBaTEIbHBIX
orHomeHnid yactu OIl, yuraercs oOyuarommcs B 9 cemecTpe, mocjie M3y4eHHUS WMHU JUCIHUILIHH
«OcHOBBI OuonOrun», «XUMHUYECKUE OCHOBBI OHMOJIOTMUECKHUX MPOIECCOB», «OpraHuyeckas XUMHUI»,
«BBICOKOMOJIEKYIIIPHBIE COETUHEHUN», Oa3UPYACh Ha MOJIY4aeMbIX IIPU UX U3YYEHUU IPEJICTaBICHUSIX
0 XMMHYECKOM CTPOCHHUH HMBBIX CUCTEM M XMMHYECKHX MPOoIeccax MPOTEKArNIHX N Vivo.

st ocBOGHMSI TaHHOW JUCHUTIIMHBI 00yUYaOIIUICS TOTKEH:

3HaTh: OCHOBHBIE KJIACChl OPraHMYECKUX COCAMHEHUH, UX XMMHYECKUE CBOMCTBA; MPUHIIUIIBI
KJIETOYHOW OpraHu3alui OHOJOTHMYECKHMX OOBEKTOB, Omodu3nyeckrne W OHOXUMHYECKHE OCHOBBI
(GYHKIIMOHUPOBAHUSI ~ KUBOTO,  MEMOpaHHBIE  TPOLECChl M MOJIEKYJSPHBIE  MEXaHU3MBbI
JKU3HEACITEIBHOCTH;

YMeTh: MPOBOJUTH HAIpPABICHHBIM MOUCK, aHATU3UPOBATh M pedepupoBaTh HAYYHYIO JHUTEpa-
TypYy, BbIpaOaThIBaTh HA OCHOBE €€ PAallMOHAJIBLHOIO aHAJIN3a CBOIO TOUKY 3pEHUS 10 BOIIPOCcaM y4eOHBIX
JUCLHUILIMH U OTCTauBaTh €€ BO BPEMsI IUCKYCCHH;

HMeTh: IpakTUYECKUH ONBIT UCHOJIb30BAHUSI COBPEMEHHBIX KOMIBIOTEPHBIX U MH(OPMALIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJOTHUH.

OcBoeHME [aHHOM JAUCHUIUIMHBI HEOO0XOAuMo Juisi u3ydeHuss «OCHOB MEIMLMHCKOH U
dbapMalleBTUYECKON  XUMUU», TPOXOXKACHHUS MPaKTUKyMa IO JKCHEPUMEHTAIbHOW  XHMHH,
IIPOU3BOJCTBEHHON  IIPaKTUKH, NEAaroru4eckoi, a TakkKe IPOU3BOJCTBEHHOW  IPAKTHKH,
MPEIIUIIIIOMHOM.

3. Illianupyemble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA

ITpu ocBOGHUU TUCHMITIMHBI (POPMUPYIOTCS CIIEAYIOIINE KoMIleTeHIUU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMy HanpaBlIEHUIO TOATOTOBKHU:

B) npodeccronanbpabie (I1K):

[1K-2 - cnoco0OeH MpoBOANTH MAaTEHTHO-WH()OPMAIIMOHHBIE NCCIIEAOBAaHMS B BEIOPAHHOW 00IaCTH
XUMHHU W/WITH CMEXHBIX HayK

3.2. [lepeyeHb NJAHUPYeMBIX Pe3yJbTATOB O0y4YeHUs] MO AMCHUILUIMHE, COOTHECEHHBIX C
WHIUKATOPAMH J0CTHKeHUs] (opMHUPYyeMBbIX KOMMeTeHIU

B pesynbrare 0cBOGHUS IUCIUILTUHBI 00YYaIOLIHICS JOKEH:

3HATh:

Crioco6bl moucka, oTOopa W TepepabOTKM HAaydHOW HH(pOpMalMM, MOCBSIIEHHOH BONpOcam
OMOTEXHOJIOTHH;, WCTOYHWKH HAyYHOH WH(OpPMArmuu 1Mo OWOTEXHOJOTHH; CYTh M JTambl TEHHO-
UH)KEHEPHOT0 JKCIepuMeHTa; ucTouHuku ¢parmentoB JIHK, ucrmonb3yembIx aiasi KOHCTpYMpPOBAHUS
PEKOMOWHAHTHBIX ~ MOJICKYJ; TEOPETHUECKHE OCHOBBI ~KJIETOYHOW WH)KEHEPUHW H  CO3JaHUS
MOHOKJIOHAJIbHBIX ~ aHTUTEN; OCOOEHHOCTHM (YHKIMOHHPOBAHUS (EPMEHTOB Kak THIIMYHBIX
OMOKaTaIu3aToOpoOB B  MPOMBINUICHHBIX (EepMEHTEpax, METOAbl HMMOOWIM3auuu  (HEepMEHTOB,
TpeOOBaHUS K HOCUTEIISAM JJIS1 UX UMMOOHMIN3AIMK; OCHOBHBIE TIPUHIIUITBI MUKPOOHOTO CHHTE3a OEIKOB,
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JUNHUIO0B, BUTAMHHOB, OpPraHMYECKUX KHUCJIOT, TOPMOHOB M Jp. MPOAYKTOB COBPEMEHHOMN
ouotexnosnoruu; (IK-2);
YMersb:
MPUMEHSTh 3HAHHE XHMHUYECKUX OCHOB OMOJIOTMYECKUX MPOIECCOB M OCHOB OMOTEXHOJOTUU ISt
KpUTHYECKOro aHaau3a uadopmarmun CMU, nmocesimenHoi onorexHosoruu u ee npoaykram (IK-2);
HMeTh HaBBIKM.
[IOKCKa U repepaboTKu HHpOopMaluu 1mo uydaemoii mpodiaeme (IK-2).

4. O0beM U coiepKaHMe TN CHUTITIHHBI
OObeM TUCIMILIMHBI COCTAaBIIACT 3 3aueTHRIX eauHUIb (108 akajmeMUUecKux 4acoB).

4.1. Conep:xkaHue AUCHUIJIMHBI 1O pa3genam (TeMaM), COOTHECEHHOe C BHIAMU WU
TPYAOEMKOCTBHIO 3aHATHII JEKIIHOHHO-CEMHUHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOH pabOThI M CaMOCTOSITEIBHON pabOThI 00yUYaAIOMIErocs MO TUCIUTUINHE
yKa3aH B Y4eOHOM ILIaHe 00pa30BaTeIbHOM MTPOrPaMMBI.

Ne Bunpl 3anaruii, ux @opMBbI TEKYIIETO
/1 Paznenst (TeMsr) e 00BEM (B ak.uacax, Mo KOHTPOJISL yCIIEBAEMOCTH (110
TIACIATUTAHBI 3 OYHOI (hopMe 00yUeHsT) OYHOM (opMe 00ydeHHS)
=
8 3ansTHs SaHsaTHs .
TIeKITHOH- ceMUHAp- DopMbl TPOMEKYTOUHOU
HOT'O TUIIa CKOI'O THUIIa aTTecTainuu
1. [IpenmMert u 3aaur OUOTEXHOJIOTHUH, 9 2 2
€€ MECTO U POJIb B COBPEMEHHOM CeMHUHap

MPOM3BOJICTBE. Y ClIEXU
COBPEMEHHOW OMOTEXHOJIOTHH B
PacTeHHEBOCTBE, )KUBOTHOBOJICTBE,
MeIUIHHe, (apMaKOIOTHH,
SHEPreTUKe, MULIEBOI
MTPOMBINIIEHHOCTH, TIPOU3BOJICTBE
CBIPBS 1 OXpaHe OKPYKaromei
cpeabl. lcToprs BOSHUKHOBEHUS U
CTaHOBJICHHsI OMOTEXHOJIOTUH

2. | Texauueckass MUKPOOHOIOTHS 9 4 4 cemunap | KontposbHas pabora,
3alIUTa IPOEKTOB

3. | UmkenepHas SH3UMOJOTUS 9 4 4 cemunap | KonrposbHas pabora,
3aIIUTa IPOEKTOB

4. | I'enerndeckas HHXEHEPHS 9 8 8 cemuHap | KourposbHas pabora,
3alIUTa IPOEKTOB

5. | Knerounas nnxeHepus 9 4 4 cemunap | KonrposbHas paboTa,
3aIIUTa IPOSKTOB

6. | HanobuotexHomorus 9 4 4 cemuHap | 3amuTa MPOEKTOB

7. | CoBpemeHHBIE IPOOIEMBI 9 4 2 cemuHap | 3ammMTa MPOEKTOB

OHMOTEXHOIIOTUH U IMYTHU UX PCIICHUA

HTtoro nmo qucuUILINHE: 30 30 3auer
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4.2. Pa3BepHyTO€ ONUCAHHE COJEeP:KAHUS TUCIHHUIIMHBI M0 pa3iesam (TeMam)

IIpenmer u 3aa4n OMOTEXHOJIOTHH, €¢ MECTO H POJIb B COBPEMEHHOM NPOM3BOACTBE. Y CIIEXU
COBPEMEHHOM OHOTEXHOJOTUH B PACTEHHUEBOJACTBE, XUBOTHOBOJACTBE, MEIUIIMHE, (DapMaKoIOTUu,
JHEPreTUKE, IUIIEBOW NPOMBIIUIEHHOCTH, MNPOU3BOACTBE CBIPbS M OXpaHE OKPYKAIOIIEH CpEbl.
HcTtopusi OMOTEXHOJIOTUM B CBSI3M C PA3BUTHEM HPOMBIIUICHHON MHKPOOHOJOTHHM, T€HETUYECKON WU
KJIETOYHOW MHKXEHEPUH, UHKEHEPHOH 3H3UMOJIOTHUH, TEXHUUECKONH MUKPOOHOJIOTHH.

Texnuyeckass MHKPOOMOJIOTUsi. MUKpPOOpPraHMU3MBI, HWX pa3HooOpasWe W  CBOWCTBA,
00yCJIaBIMBAIOLUE IPUMEHEHUE B IPAKTUYECKOM 1EATEIBHOCTH YEI0BEKA.

CripbeBast 6a3a TexHu4yeckoil MuKpoouosoruu. [lomyyenue yrieBoaopoaoB, MeTaHOJA, 3TAHOJA,
YTJIEBOJOB, MEJIACCHI, YKCYCHOU KUCJIOTHI.

[IpousBonacTBa,  OCHOBaHHbIE  Ha  MOJYyYEHUH  MHUKPOOHOH  OMOMAaccel,  MPOJYKTOB
KU3ZHEJEATEIIbBHOCTY MUKPOOPTaHU3MOB U KOMIIOHEHTOB UX KJIETOK.

[IpousBoacTBO aMMHOKHUCIOT. HemocTatku mojlydeHUs] aMHHOKHUCIOT XWMHYECKAM CHHTE30M.
[Tpou3BOACTBO aMHHOKHUCIOT M3 OENKOBBIX TuApoin3aToB. OIHOCTYNEHYAThld W JABYXCTYHNEHYAThIN
CHOCOOBI MUKPOOHOJIOTHYECKOTO CHHTE3a aMHUHOKHUCIOT. [IpenecTBeHHIKN aMUHOKUCIOT. bruocunTes L-
eny, L-nmpo. JTtambl TEXHOJOIMYECKOro IIpolecca IOMyYEHHUsS aMHMHOKHCIOT MHUKpPOOHOIOTMYECKUM
CHUHTE30M.

buotexnonornyeckoe nomydenue Oenka. J[poxku Kak MICTOUHUKH MOJTyYEHHsSI KOPMOBBIX OEJIKOB.
TexHonornuecKrue mporecchl NOIyYeHUs] KOPMOBBIX APOKIKEH Ha pa3iIMuHBIX CyOCTpaTax.

[Ipon3BoacTBO JIHUIKUIOB MHUKPOOHBIM CHHTE30M. TexHosorus, celppe. [IpoayleHThl JUIUAOB:
OakTepuu, MUKPOCKOIIMYECKUE TPUOBI, BOJOPOCIH.

buocunTe3 anTnOMOTHKOB. [loHATHE 00 aHTMOMOTHKAX, MX OHWOJOTHYECKas poib. BaxHeitmme
npoayueHTsl. Kiaccudukanus aHTHOMOTUKOB: MEHUIIMUTMHBI U 11e(aioCOpUHbI, AMUHOTITUKO3UIHBIC
AQHTUOMOTHKH, TETPAUUKINHBI, aKTHHOMULIMHBI, MAaKpOJIUIbl U J1p. OCHOBHBIE ATAIbl IPOMBIIIJIEHHOIO
MOJyuYeHUs] aHTUOMOTUKOB. [IpuMeHeHne B MEAMIIMHE, CETbCKOM XO3SHCTBE, MUIIEBOH M KOHCEPBHOMN
MPOMBIIIIIEHHOCTH.

buoreorexHonorus. MHUKpPOOPraHU3MbI, HCIIOJIb3yeMble B OHOT€OTEXHOJIOTMH. MeXxaHu3M
OaKTepHaIbHO-XMMHUECKOTO OKHCIIEHUS CYyOCTpaTOB B OMOT€OTEXHOJIOTHH.

Posib GMOTEXHOJOIMM B YJIYUIIEHUU HKOJOTHYECKOW CUTyallMu Ha IutaHeTe. O4HMCTKa BO3yXa,
CTOYHBIX BOJI, HOYBBI. boras u nepcnekTUBbI €ro NPUMEHEHUS.

WNuxkenepnasi 3u3umoJdiorusi.  Mcropus passutus npukinanaHoil sH3uMosorud. CoBpeMEHHBIE
crocoObl Nnosty4eHust GEpMEHTOB U MX MCIIOJIb30BAHUE B TEXHOJIOTMYECKUX Ipoleccax. [IpenmyiiectBo
UMMOOMIIN30BaHHBIX (PEPMEHTOB KakK BbICOKO3()(PEKTUBHBIX KaTann3aTopoB. DakTopkl, BHI3BIBAIOIINE
WHAKTUBAIUIO (EPMEHTOB.

Hocurtenun nna ummoOunuzammu ¢epmentoB. Mx knaccugukanus. TpeOGoBaHMS K HOCHTEINIO.
buoperpananus noTuMepHbIX HOCUTENEH.

Oprannyeckre noauMepHble HOcUTenu. [IpuponHble opraHMYecKHe MOJIMMEPHBIE HOCHUTENM Ha
OCHOBE IIOJINCAXapPUAOB: LEIUII0JI03a, XUTHH, IEKCTPaH, KpaxMajl, araposa, arap, renaput. JloctonHcTsa
U HeNOCTaTKu 3TUX HocuTeneil. Hocurenn Ha ocHOBe OenkoB: KepaTHH M KojuiareH. Ilpupoanbie
OpraHMYeCKHe HOCHTEIM Ha OCHOBE JUMUIA0B. MOHOCIOM JUOHIOB. J(OCTOMHCTBA U HEAOCTaTKU
OCNKOBBIX M JUMMIHBIX HOCHTENEH. JIMIOcOMBI: MyJbTHIAMEIUIApHbIE, MOHOJAMEJUIIPHBIE U
MakpoBe3ukyispHeie. [lpeumymiectBa nunocom. CHHTETHYECKHE OpPraHUYECKUE IOJHMMEpHbIE
HOCHUTEJM, UX JOCTOMHCTBA M HENOCTATKHU. IlomMMeTHIIEHOBBIE HOCUTENM: CTHPOJI, MOJIHAKPUIAMUI.
Crtpoenue. [loctonHcTBa U HEAOCTATKU 3TUX HocuTenel. [lonramMuiHple HOCUTENN Ha OCHOBE KallpoHa.
Hocurenn Ha OCHOBE NMOJMBHMHWIOBOTO CHHMpPTa M MOJMypeTaHa. J[OCTOMHCTBa M HEAOCTaTKU 3THUX
HOCHUTEJIEH.

Heoprannueckue HOCHTENH UIi MMMOOMIM3AIMK (DEPMEHTOB: KPEMHE3EMBbI, aTIOMOCHIIMKATHI,
KepaMmHKa, yrojb, caXka, OKCUIbl MeTaJIoB. VX TOCTOMHCTBA M HEJTOCTATKH.
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Meroasl *UMMOOMIH3aK (DEPMEHTOB.

dusnuecKkue MeToJbl UMMOOWIN3AUUU (EPMEHTOB: aJcOpOLMsS HA HEPACTBOPUMBIX HOCHUTENSX,
BKJIIOUEHUE B MOPBI I'elis, UCIOIb30BAHUE MOJIYIPOHULIAEMBIX MEMOpPaH, UCIIOJIb30BaHUE JIBYX(a3HBIX
cpen. PakTOpbl, BIUAIOMINE HA aKTUBHOCTh ()EPMEHTOB, UMMOOMIIN30BAaHHBIX STUMHU METO/IaMHU.

XUMUYECKHE METO/Ibl MMMOOUIM3auuu (epMEeHTOB. XHUMHUYecKass CTPYKTypa (DEepMEHTOB U HX
(GyHKUIMOHATIBHBIE TPYNITBL. BUIBI KOHCTPYKIIUMI XUMHUECKH MIMMOOMIM30BaHHBIX (hepMeHTOB. Peakium,
JeKale B OCHOBE XMMHYECKONH MMMOOMIM3aK (PepMEHTOB: peakuu 00pa30BaHUsS aMUIHON CBS3H,
peaknuuu 0OpazoBaHMsT KapOaMHUIHOW CBSI3M, pEaKIMH OOpa30BaHHS BTOPHUYHBIX AMUHOB, pPEaKIUH
A30COYETaHMs, pEaKIUU 00pa30BaHUS TUCYIbPUIHON CBS3H.

[IpuknagHoe 3HaUYEHHE MHXXCHEPHOM OHH3UMONOTHU. llpuMeHeHHe WMMOOHMIN30BaHHBIX
(bepMEeHTOB B aHAIUTUYECKUX LesX. DepMEHTHBIE IEKTPOAbl U MUKPOKATIOPUMETPUUYECKUE AATUYHKU.
Hcnonp3oBaHrne UMMOOMIM30BaHHBIX (PEPMEHTOB B MUIIEBON TPOMBIIIJIEHHOCTH.

[Ipumenenue hpepMeHTOB B (hapMaKOJIOTUU U MEAUIIUHE.

I'enernuyeckass uHxkeHepusi. VcTopus CTaHOBIEHUS M Ppa3BUTUS TIE€HETUYECKOM WHIKECHEPHH.
['eneTnyeckas MHXEHEPUS, €€ CBS3b C yCIeXaMU MOJICKYJISIPHON OMOJIOTHH ¥ T€HETHUKH, YH3UMOJIOTUU U
XUMHUHM HYKJIEHMHOBBIX KUCIOT. Tpu 3Tama B pa3BUTUM reHeTHuYecKoil uHxkeHepuu (1o A.A.baeBy):
JI0KA3aTeNbCTBO MPUHIMIHAIBEHON BO3MOXKHOCTU monydeHus pekomOuHantHbix JJHK in vitro; Hauano
pabor mo moiryueHuto pekomOmHaHTHBIX JIHK; BKiItoueHme TeHOB BBICIIHX (OPM B BEKTOPHBIC
mouekyiibl JJHK. [TpyHimnuansHbpie OTIMYUS T€HETUYECKON NHKEHEPHUH OT KJIACCUYECKOMN CEJIEKIUU.

Teopernyeckne OCHOBBI I'€HETHYECKOM WH)KCHEPUH: BBIACHCHHE YHUBEPCAIBHOCTH JXWU3HHM Ha
MOJICKYJISIPHOM YPOBHE; MOJICKYJISIpPHbIE MEXaHU3MbI MATPUYHOTO CHHTE3a; (DEPMEHTHI, IPUMEHsIEMbIC B
KOHCTPYMPOBaHUHU peKoMOMHaHTHBIX MoJiekyn JIHK.

Oranel FeHHO-UH)XEHEPHOTO YKCIIEPUMEHTA.

[Toryuenue pparmentoB JIHK: u3 reHoMa )KUBBIX OpraHU3MOB; ITyTeM cuHTe3a nByHUTEeBOU JJHK,
komiuiementapHoi MPHK sykapuot; myrem ToTanbHOro XuMHUKO-(hepMEHTATUBHOTO CHHTE3a T€HOB.

Konctpynposanue pekomObunantasix JJHK. Coenunenne pparmento JJHK ¢ momoikto muras in
vitro. CrabuibHOCTh pekoMOnHaHTHBIX JJHK.

KoncrpynpoBanue BektopoB. TpeboBanus, IpeabsBIsieMble K BEKTOPY.

Beenenne pexomOunantHoi JIHK B KkieTky-penunueHT myreM TpaHchOpMalMM, KOHBIOTAIUH,
TpaHCQEKIUU U TPAHCIYKLIUH.

OT0op KIJIOHOB, coJepXaluX peKoMOWHaHTHBIA TreH. Meronsl ananuza JIHK kierok-
PELMIIMEHTOB: XUMUYECKOE U SH3UMaTH4YecKoe cekBeHupoBanue JTHK.

DKcIpeccus 4yKepOoAHbIX €HOB B MUKPOOpPTraHu3Max. Y cJIOBUA yCIenIHoH 3kcnpeccuu. OOBEeKThI
T€HETUYECKON NHKEHEPUH.

IIpakTHyeckue MPUIIOKEHNS U MEPCIEKTUBBI Pa3BUTUSI T€HETUUECKON MH)KEeHepHuH. I 'eHeTndeckas
WHXXEHEepUsT  MPOMBIIUICHHBIX  MHUKPOOPraHM3MOB  (CO3/aHM€  IPOMBINUIEHHBIX  IITaMMOB
MHUKPOOPIaHU3MOB JUIsl MPOU3BOJACTBA (PEPMEHTOB, aMHUHOKHCIIOT, IOJMCAXapuI0B, HWHCEKTUIHJIOB,
CHUPTOB U Ap.). ['eHHO-UHKEeHepHas SHJIOKPUHOJIOTHS: IKCIPECCUsl TeHa comMaTocTaTHa B KieTkax E.
coli. Ilpoext “I'enom yenoBeka”.

Kuerounass wuHxkeHepusi. lcTopust CTaHOBIEHMS W pa3BUTUSA KJIETOYHOM WHIYKEHEPHUHU.
TOTUNOTEHTHOCTh — NPHUHLIMIIMAIBHAS OCHOBA Ul TEHETHUYECKOW TpaHchopManuu pacTeHHd Ha
KJIETOYHOM YpOBHE. MeToabl KyJIbTUBHPOBAaHHS KJIETOK M TKaHEH. YCIOBHUS KYyJbTHBUPOBAHMUS M
CIEIIMAJIbHBIE IUTATENbHBIE CPEMBI.

OTansl HKCIIEPUMEHTA 10 KJIETOYHON MHKEHEPHH.

Beinenenue nporomnactoB. CriocoObl BbIZENEHHs MPOTOIUIACTOB: IUIA3MOJIN3, (EPMEHTATUBHBIN
METO/I.

KynbpTHBHpOBaHUE NMPOTOILUIACTOB: METO KUAKUX Kalellb, METOA IIaTupoBaHus. JlocTOMHCTBA U
HEJOCTATKU ATUX METOOB.
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CausiHue npotoruiacToB. TexHMKa comMaTudyeckod ruOpuausanuu. MexaHu3M — CIMSHUSA
IIPOTOILJIACTOB.

WNnentudukanuss coMaTudyeckux TIMOpHUIIOB, CHOCOOBI HMX CeleKIuH. YacToTa BO3HHMKHOBEHUS
COMAaTUYECKUX THOPHUIOB.

IIpakTHyeckoe  HCIONB30BAaHME  JOCTMDKEHHMH  KJIETOYHOM — mHkeHepuu.  Ilomydenume
MOHOKJIOHAJIbHBIX aHTHUTEN (TMOPHIOMHASL TEXHOJIOTHSA). DTabl MOTYYEHUS MOHOKJIOHAIBHBIX aHTHUTEI
U o0nacTH MX HpUMeHeHHs. MOHOKIOHaJIbHbIE aHTUTeNa 4enoBeka. Co3JaHMe HCKYCCTBEHHBIX
accouuanui KyJIbTUBUPYEMBIX KIETOK BBICIIMX pACTEHMM C MHUKpPOOPraHM3MaMH{, HayudHble U
OPUKIAJHBIE HJeM co3laHud Takux accouuanuil. [IpoGiembl  Ouosorumueckoil  Quxcanuu
MOJIEKYJISIpHOTO a3oTa. IIpoOieMbl M NMEepCHeKTHBBl MeHETHYECKON MHKeHepuH pacTeHuid. KprobaHk
KJIETOK 1 MEPUCTEM PACTCHUI: 3HAYCHUE U IIPUMECHEHHUE.

HanoOuorexnosnorusa. CrocoObl  mosiyueHuss W 00JaCTM  NPUMEHEHHS  IPOAYKTOB
HaHOOMOTEXHOJIOTHH.

CoBpemenHble npodaeMbl OMOTEXHOJIOTHM M NYTH MX pelleHusi. buorexHonorus - Haubonee
IIPOIPECCUBHOE MCIIOJIb30BAaHUE JKMUBBIX CHUCTEM MJIs HYXKJ 4enoBedecTBa. [lepcriekTuBbl pa3BUTHSA
COBPEMEHHOUM OMOTEXHOJIOTHH.

5. O6pa3zoBare/ibHbIe TEXHOJIOTHHI
[Ipu peanuzanuu AUCUUIUIMHBL «OCHOBBI OMOTEXHOJOTHUM» HCIOJB3YIOTCS  CIEAYIOLIUE

00pa3zoBaTesbHbIC TEXHOJIOTHUH:

- IPOEKTHAsI TEXHOJIOTHS,

- peﬁTHHFOBaﬂ TEXHOJIOI'UA,

- TEXHOJIOTHUS PA3BUTHUSI KPUTUYECKOTO MBIIUICHUS;

- TEXHOJIOTUSl y4eOHOH IUCKYCCUH,

- rpymmoBas pabora;

NudopManioHHbIe TEXHOJOTHH, WCIOIb3yeMble TIPH OCYIIECTBICHUU 00pa30oBaTEIILHOTO
mpolecca 1o AUCHUTIINHE:

- TEXHOJIOTHUU CMCIIaHHOI'O O6y‘-ICHI/I5[ (‘-ITGHI/IG J'ICKIH/IfI C HCIIOJB30BaHUECM MYJ'II)TI/IMCI[I/H\/JIHBIX
npe3eHTanumii; ucronb3oBanue JMOC «Moii yHHBEpCcUTET» MIPH paboTe HaJl YePHOBUKOM pedepara).

6. YueOHO-MeTOAMYeCKOe 00ecneYeHne CaMOCTOsITeIbHOM padoThl 00y4aroLuXCst
CamocTtosTenbHass padoTa CTYAEHTOB 3aKJIIOYAeTCs B MOATOTOBKE K HAMHMCAHUIO KOHTPOJBHBIX
paboT, 1 BBIIOJIHEHNUH TPOEKTA MO BEIOPAHHOM TeMe, BKIIIOYAOIIEM B ce0s IIOMCK U aHAJIN3 JIUTEePaTyphl
10 TeMe, HalucaHue pedepara, MOArOTOBKY JOKJIaAa Mo pedepary, ero KOHCIEKTa, a TAKXKe CO3/1aHUe
Npe3eHTalMK, WUTIoCTpUupytomed aoknan. ObGecrneunBaercss ydyeOHbIM mocooueM: Kycmosa T.I1.,
Kouemosa JL.b. Beenenne B Ouorexnonoruto. MBanoso: U3a-so UBI'Y, 2007. — 140 c. (HaxoauTcs Ha
Kadeape B DIEKTPOHHOM BHJE), KpOME HTOT0 METOJMYECKHIl MaTepual 1o 00ecHeueHHIo
CaMOCTOSITENIbHOM pa0oThl cTyneHTOB mpuBoautTcss B Ilpunokenun 1 k pabouelt mporpamme
mucuuiuinael B DMOC «Moit yHUBepcUTET»; (CONEPKUT rpadUK MPaKTHUUECKUX 3aHATHH,BOMPOCHI K

KOHTPOJIbHBIM pa0oTaM U 3a4eTy, TEMbI IPOEKTOB, TPeOOBaHUS K pedepaTy U Mpe3eHTaLIUN).

7. XapakTepUCTHKA OLEHOYHBIX CpPeICTB /UIA TeKYyllero KOHTPOJISI YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTANMU 00y4YaIOIIMXCS 110 AU CHHUILJIMHE

B pamkax pelTHMHroBOW cHCTEMBbl OLIEHKM 3HAaHUI O00y4aroIUXcs OHOJIOTr0-XMMHYECKOIO
¢akynbTeTa, 00yJaroumiicss MOXXeT HaOpaTh MO AAHHOM JUCHUIUIMHE MakcUMaibHO 100 peHTHHrOBBIX
O6ayutoB. Texkymuii KOHTPOJb 3HAHMM OCYINECTBISETCA TyTEeM HAMHCAaHUS  O0y4YarOIIUMHUCS
4 KOHTPONBHBIX pabOT IO OCHOBHBIM pazfenaM Kypca. 3a KaXIyl0 YCIELIHO BBIIOJIHEHHYIO
KOHTPOJIbHYIO pa0OoTy 00y4arouuiics moay4yaeT MakcuMaibHO 10 pedTHHTOBBIX OAJIIOB.
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OOyyaroniyiecss BBINOJIHSIOT M 3alUIIAIOT MpoekT. OIeHKa 3a MPOEKT CKJIAAbIBACTCS U3 MATH
COCTaBISIIONIMX: OIECHKH 3a 4YepHOBUK pedepata (10 OamoB), OIEHKHM 3a OMOPHBIA KOHCIEKT
(10 6ammoB), oneHKH 3a mpe3eHTanuto padotel (10 6amIoB), OLEHKH 3a JOKIAJ Ha CEMHHAPCKOM
sarsiTid (10 6anIoB), OIIEHKH 32 OKOHYATENIBHBIHN, MepepadOTaHHBIA C YIETOM MPABKH MPETOIaBaTeNs,
BapuaHT pedepara (10 6amios). Kpome Toro, KaxapiM 00y4arOImMUMCs MOTYT OBITh TTOJIyYeHBI OOHYCHBIS
O6amtel (MakcumanbHO — 10) 3a akTUBHOE OOCYXICHHE Ha CEMHHAPCKUX 3aHATUSAX IPOEKTOB,
MPEJICTaBISIEMbIX IPYTUMH 00y4arormuMucs (paboTa B KaueCTBE «ONIOHEHTOBY» U «PELICH3EHTOBY).

JUis monydeHusi OLIEHKU <«3ayTeHo» oOydarommuecs JOJDKHBI HaOparh He MeHee 55 OaiioB
(HammucaTh BCe KOHTPOJIbHBIE HE MEHee, yeM Ha 6 0ajutoB M HaOpaTh 3a MPOEKT He MeHee 31 Oama).
OOyuatonecss He HaOpaBmue 55 OamnoB, WIM HamucaBIIMe MeHee 4 KOHTPOJBHBIX pPadoOT, WM
HanucaBiue 1-4 KOHTpoJIbHBIE PabOTHI MeHee, 4yeM Ha 6 OayuioB, WM He HamucaBiiue pedepar
MOJTYyYarOT OLIEHKY «HE 3aUTEHO.

8. YueOHO-MeTOIMUECKOE U HH(POPMANIMOHHOE 00ecniedeHne TUCIIUTTHHBI

OcHoBHas nTuTeparypa:
1. Ilenxynos, C.H. I'enermueckas mmxenepus / C.H. lllenkynoB. - UM3n. 4-oe, crepeor. 3-my. -
HoBocubupck: Cubupckoe yHuBepcuteTckoe uzaareiabctBo, 2010. - 514 c. : un., tabn., cxem. - ISBN
978-5-379-01064-5. URL.: http://biblioclub.ru/index.php?page=book&id=57527
2. Topnenko, B.A. Hayunble ocHOBbI OuoTexHomoruu: ydeOHoe mocobue / B.A. T'opnenko,
H.M. Kyry3osa, C.K. IIaTynuna. - M.: IIpomereit, 2013. - Y. [. Hanorexnonoruu B 6uonoruu. - 262 c. :
ui., Taoi., cxeM. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486
3. Upmmbaenko, H.B. buorexnomorms: ydebnoe mocoome / H.B. IlpiMOanenko; Poccuiickuii
rocyapcTBeHHbIN negarornyeckuii yuusepcutet uMm. A. U. I'epuena. - Cankr-IlerepOypr: PITIY um.
A. U. T'epuena, 2011. - Y. 1. - 128 c.: wi. - bubaumorp. B xH. - ISBN 978-5-8064-1697-2; To xe
[DnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4. MukpoOHOJIOTUsI C OCHOBaMHM OHMOTEXHOJIOTHH (Teopusi W TpaKTHKa): ydeOHoe mocodue /
I'.Il. HlyBaeBa, T.B. CBupunmosa, O.C. KopneeBa u np.; Hayd. pen. B.H. Kamaes. - Boponex:
BopoHnexckuii rocyaapcTBEHHBIM YHUBEPCUTET MHXKEHEPHBIX TexHozoruit, 2017. - 317 c.: Tabm., rpad.,
wi. - bubmmorp.: c. 311-312. - ISBN 978-5-00032-239-0; To e [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=482028

JlononHurenpHas IuTeparypa:
buozamura u 6uode3omacuocts / moxa pen. E.b. Banosa - M.: Uzparensckuit JJom "BEJIT", 2012. - T.
IV, Ne 3(12). - 68 «c - |ISSN 2076-4758; To xe [DOnekTpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=137241
2. Epmumun, Al TeHernyecku MoOAU(HUUUPOBAaHHBIE OpraHU3Mbl U OuoOe3omacHOCTh /
A.Il. Epmumma. - Munck: benopycckas nayka, 2013. - 172 c. - ISBN 978-985-08-1592-7. -
URL: http://biblioclub.ru/index.php?page=book&id=231206
3. CusennoB, A. AHTHOMOTHKM ¥ XHUMHUOTEpameBTHYECKHe Mpenaparsl: yueOHuUK / A. CH3EHIOB,
N.A. MuceroB, N.®. KapumoB; MunucrepctBo obOpa3zoBanus u Hayku Poccuiickoit deneparuu,
QenepallbHOE  TOCYJapcTBEHHOE  Omo/keTHoe  00pa3oBaTelIbHOE  YUPEXKACHHE  BBICIIETO
npodeccuoHaabHOro obpasoBaHusi «OpeHOYprckuii rocynapcTBEHHBIH yHUBEpcUTET». - OpeHOypr:
OI'Y, 2012. - 489 c. URL:http://biblioclub.ru/index.php?page=book&id=270294
4. ®doctep, JI. Hanorexnonoruu. Hayka, naHoBanuu u Bo3mMoxkHoctH / JI. docrep ; nep. A.B. XagosH. -
M. : PUL] "Texuochepa", 2008. - 337 c. - (Mup marepuasioB u Texuonorui). - 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 PACTUTEIHHOIO MPOUCXOXKIECHUS:
yuebHuk / O.A. HesepoBa, I'.A.T'openuxoBa, B.M. Ilo3nsakosckuil. - HoBocubupck: Cubupckoe
yHUBEpcUTETCKOe m3maatenbcTBo, 2007. - 416 c.: Tabm., cxem. - (I[luranme mpakTHKa TEXHOJIOTHS
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rUrueHa kadectBo Oe3zonacHocTh). - ISBN 5-379-00089-4; 978-5-379-00089-9; To xe [DnekTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=57396
6. OCHOBBI OMOTEXHOJIOTHH MHUKPOBO0pociei: yaeoHnoe nmocoodue / J[.C. [IBopenxkuii, C.1. JIBopeukui,
E.B. [lemkoBa u np.; MunucrepctBo oOpazoBanust u Hayku Poccuiickoii denepannu, denepanbHoe
rocy/IapcTBEHHOE OIO/PKeTHOE 00pa3oBaTelbHOE  YUYPEKICHHE BBICHIETO  MPOQPECCHOHAIBHOIO
obOpa3oBanus «TaMOOBCKUN TOCYHapCTBEHHBIM TEXHUYECKHI yHHBEpCUTET». - TamOoB: M3marenbcTBO
®I'BOY BIIO «TI'TVY», 2015. - 82 c.: un.,1adi., cxeM. - buobi. B ku. - ISBN 978-5-8265-1495-5; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

Pecypcel nHpopManmoHHO-TEeIeKOMMYHUKAMOHHON ceTH « HTepHeT»:

Cucrema »5JIEKTPOHHOM TOAJIEPKKUA 0Opa3oBaTeslibHOrO mporecca «Moil  yHUBEPCHUTET)
https://uni.ivanovo.ac.ru
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

[TpodeccrnonanbHbie 0a3bl TaHHBIX U HHPOPMAITHOHHO-CIIPABOYHBIC CHCTEMBI:

OBC «YHuBepcurerckas 6udimoreka onnaia» Www.biblioclub.ru

DnexTponnas oubnmorexa MeI'Y _http://lib.ivanovo.ac.ru

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

[Tporpammuoe oOecriedeHue: omepanuonHas cucrema Microsoft Windows, maker odHCHBIX
nporpamm  Microsoft Office wu(unm) LibreOffice, wuntepuer-Opaysep Internet Explorer, Moii
YHUBEPCHUTET.

9. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue T CIUTITHHBI

VY4eOHble ayAUTOPUH:

- IS IPOBEJCHUS 3aHATUN JIEKIMOHHOIO THIA C KOMIUIEKTOM CIELUUAIU3UPOBAHHON Yy4eOHOM
MeOenM M TEXHUYECKUMH CpEACTBAaMH OOYYeHHUs, CIyXallUMH JUIsl TpeloCTaBiIeHUs Yy4eOHOM
uH(popMaluu O0IbIION ayIUTOPUN;

- JUId TPOBEICHMS 3aHATHUM CEMHHApCKOrO THIA, KOHCYJIbTALMHA, TEKYHIErO KOHTPOJIS H
IPOMEXKYTOUHOM aTTeCTalMy C KOMIUIEKTOM CHEIHaTIN3UpPOBAaHHON yuyeOHOW MeOeln U TeXHUYECKUMU
CpeAcTBaMu O0y4eHHS;

[Tomemnienue Ajis CaMOCTOSITENIBHOM pabOThI, OCHAIIEHHOE KOMIUIEKTOM CHEelHaTu3UpOBAaHHON
yueOHOIl Mebenu, KOMITBIOTEPHOM TEeXHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» H
obecnieuenuneM gocryna B OOC.

JleMoHCcTpanoHHOe 000pYyJOBaHUE W Y4E€OHO-HAIIAJHBIE MOCOOUS U 3aHATHH JIEKIIHOHHOTO
TUMNa, OOECHEeYMBAIOIINE TEMaTHYECKHE WJUIIOCTPALMU: JEMOHCTpPAIMOHHOE 00OpyJOBaHME (MOJEINH,
MaKeThbl); OJEKTPOHHBIE TMMOCOOMs (TpPe3eHTallMu), T[eYaTHble [ocoOMs  (TaOJMIbI,  IJIAKATHI).
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ABTOp(bI) padoueii mporpaMmbl AUCHMIUIMHBI: Tipodeccop kadeapsl (yHIAMEHTATBHOW W
IIPUKJIAJHOW XUMHUH, 11011, 1.X.H. Kouerosa JI.b.

[IporpamMmma paccMOTpeHa © yTBEpXKACHA Ha 3acenaHud kadenapbl (QyHIaMEHTAILHOU U
MPUKJIATHON XUMHUH « » 20 1., mpoTokoa Ne

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 T.II. Kycrosa

(moamnuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenaHus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 T.I1. Kycrosa

(moamnuce)

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsl No 0T « » 20 T
CornacoBaHo:

PykoBonutens OI1 T.I1. Kycrosa

(moamnuce)




