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1. Ilesin ocBOeHUsI AU CHMIIIMHBI

[lenbro ocBOeHUs AUCHUIUIUHBI «OCHOBBI OMOTEXHOJIOTUNY SBISETCS MOJrOTOBKA CIIELUATUCTOB B
00J1acTH XMMHUYECKOro 00pa3oBaHUs B YacTH (HOPMUPOBAHHS MEXKIIPEIMETHBIX CBSI3€H y4eOHBIX
JUCLHUIUIMH €CTeCTBEHHOHAYYHOro NMpoduisi, B 00JacTH XMMHUYECKUX U TEXHUUYECKUX HayK, B cdepe
HAYKOEMKHX TEXHOJOTWH B YaCTH HCIOJb30BAHUS OMOJIOTHUECKUX OOBEKTOB B KAa4eCTBE YYACTHHKOB
XMMHUYECKHX MPOLIECCOB.

2. MecTo tucuuminHbl B cTpykType OI1
Kypc «OcHOBBI OMOTEXHOJIOTUM» OTHOCHTCS K (POPMHUPYEMOM y4acTHUKAaMH 00pa30BaTEIbHBIX
orHomiennid yactu OII, uurtaercs oOywarommmcs B 9 cemecTpe, Mocjiae U3YyYEHUS MMM JTUCIUILUIAH
«OCHOBBI OHOIIOTUNY, «XUMHYECKHE OCHOBBI OMOJIOTMYECKUX IMPOLECCOB», «OpraHnveckas XUMHUS»,
«BBICOKOMOTIEKYIIIPHBIE COCTUHEHUS Y, OA3UPYICH HA MOJIYYaeMbIX MPU UX U3YYCHUU MPEJICTABICHUSIX
0 XMMHYECKOM CTPOCHHUH KHMBBIX CUCTEM M XMMHUYECKHX MpOoIeccax MPOTEKAIKX IN VIVO.

J1st ocBOCHUS TaHHOW JUCHUILTAHBI 00Y4alOMIUNACS JOKEH:

3HaTh: OCHOBHBIE KJIACChl OPraHMYECKHX COEIMHEHUH, MX XUMHYECKHE CBOMCTBA; IPHUHLIMIIBI
KJIETOYHOM OpraHu3anuu OHOJOTHYECKUX OOBEKTOB, OHMOPHU3UYECKHE U OHOXUMHUYECKHE OCHOBBI
(YHKIIMOHUPOBAHMUSI ~ KUBOTO,  MEMOpaHHbIE  IPOLECChl M MOJIEKYJSIPHBIE  MEXaHU3MbI
KU3HEJEATENIbHOCTH;

YMeTb: mpOBOIUTH HAINPABICHHBIN NOWCK, aHATU3UPOBATh M pedeprupoBaTh HAYYHYIO JIATEpPA-
Typy, BbIpabaThIBaTh HA OCHOBE €€ PAllMOHAILHOTO aHAJM3a CBOIO TOUKY 3pEHUS M0 BOMPOCaM YUeOHBIX
JUCLIUIUIMH U OTCTauBaTh €€ BO BPEMs JUCKYCCHH;

HMeTh: mpakTHYECKUN OMBIT UCHOJIH30BAHUS COBPEMEHHBIX KOMIBIOTEPHBIX M WH(DOPMALIMOHHO-
KOMMYHUKAI[HOHHBIX TEXHOJIOTHUH.

OcBoeHue JaHHOM JAUCHUIUIMHBI HeoO0Xoaumo uii u3ydeHus «OCHOB MEAMLMHCKOW U
(dapMaleBTUYECKON  XUMHUU», NPOXOXKACHUS MpaKkTUKymMa 10 JKCHEPUMEHTalIbHOM  XHMMMHH,
IIPOU3BOJCTBEHHOW  IPAKTUKU, TENarorM4ecKod, a TaKXKe IPOU3BOACTBEHHONM  IPAKTHKH,
MPEUTIIOMHOM.

3. Illianupyemble pe3yJbTaThl 00yUeHHs M0 THCHHUIIIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUILINHA

[Tpu ocBOCHMYU MTUCIHMITIMHBI (POPMHUPYIOTCS CIIEAYIONIHE KOMIIETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no naHHOMY HanpaBJIeHUIO MOJTOTOBKH:

B) npodeccronanbubie (I1K):

[1K-2 - cnocoOeH MpoBOAUTH MAaTEHTHO-UH(OPMAIIMOHHBIE HCCIIE0OBAaHUS B BEIOpaHHOM 001acTi
XMW W/WITH CMEXHBIX HayK

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB O0Y4YeHHS] MO JAUCHUILUINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEeHHS (POPMUPYEMBIX KOMIIeTeH Ui

B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00 YJArOIITHICS JOTKEH:

3HaTh:

CnocoObl moucka, orbopa W mnepepabOoTKM Hay4dHOM HWHGOpPMaIUH, MOCBALICHHONW BOIpOcam
OMOTEXHOJOTHH; WCTOYHMKM HAyYHOH WH(GOpMalMu MO OWOTEXHOJOTHUH; CyThb M JTambl TEHHO-
WHXKEHEPHOTO JKcnepuMeHTa; uctouHuku (parmentoB JIHK, ucmonas3yeMbix st KOHCTPYHpPOBAHHS
PEeKOMOMHAHTHBIX  MOJIEKYJ; TEOPETUYECKHE OCHOBBI KIETOYHOW HWHXKEHEpUU U  CO3JaHus
MOHOKJIOHQJIbHBIX ~ @HTUTEN; OCOOCHHOCTH  (DYHKIIMOHMpPOBaHMUS (PEPMEHTOB KaK  THUITMYHBIX
OMOKAaTamM3aTOpOB B MPOMBINUICHHBIX  (EepMEHTEpax, MeToAbl UMMOOUIM3anuu  (EPMEHTOB,
TpeOOBaHMS K HOCUTEIISIM VISl UX UMMOOMIIM3AIMHU; OCHOBHBIC MPUHIIUITHI MUKPOOHOTO CHHTE3a OEJIKOB,
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JUMAJOB, BUTAMUHOB, OPTraHUYECKUX KHCJIOT, TOPMOHOB U Jp. TPOAYKTOB COBPEMEHHOMN
ouorexuonorum; (IK-2);
YMers:
NPUMEHSTh 3HAHUE XUMHUYECKHUX OCHOB OMOJIOTHYECKHX IPOIIECCOB U OCHOB OMOTEXHOJIOTHH JIS
KpUTHYECKOro aHanm3a uHpopmaun CMU, nocesieHHo# ouotexnonoruu u ee npoaykram (IMK-2);
NmeTrh HaBBIKU:
MOKCKa U repepaboTKu HHpopmaluu 1o uydaemoii mpodiaeme (IMK-2).

4. O0beM U coiepKaHue TN CHUTITIHHBI
OO0BbeM TUCIMILIMHBI COCTABISICT 3 3aueTHBIX equHuUIbl (108 akamemuyeckux 4acos).

4.1. Conep:xkaHue JUCHUIJIMHBI 10 pa3genaM (TeMaMm), COOTHECEHHOe C BHIAMH WU
TPYI0EMKOCTbI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00yYaIOUIErocs Mo IUCIUILUINHE
yKa3aH B y4eOHOM IIJIaHEe 00pa30BaTEIILHON TIPOTPaMMBI.

Ne Bunpl 3anartuii, ux @opMBbI TEKYIIETO
/1 Paznenst (TeMsr) e 00BEM (B ak.uacax, Mo KOHTPOJISL yCIIEBAEMOCTH (1o
TIACIIATUTAHBI 3 OYHOI (hopMe 00yUeHNsT) OYHOM (opMe 00yUeHHS)
=
8 3aHsTHs SaHsaTHs .
TIeKITHOH- ceMUHAp- DopMBbI TPOMEKYTOUHOU
HOI'O THIIA CKOT'0 THUIIa arrecralmuu
1. [IpenMert u 3aaur OMOTEXHOJIOTHUH, 9 2 2
€€ MECTO U POJIb B COBPEMEHHOM CeMHUHap

MPOM3BOJICTBE. Y ClIEXU
COBPEMEHHON OMOTEXHOJIOTHH B
pacTeHHEBOACTBE, )KUBOTHOBOJICTBE,
MeIUIHHe, (apMaKOIOTHH,
SHEPreTUKE, MUIIEBOMI
MTPOMBINIIEHHOCTH, TIPOU3BOJICTBE
CBIPBSI 1 OXpaHe OKPYKaromei
cpeabl. lcToprs BOSHUKHOBEHUS U
CTaHOBJICHHsI OMOTEXHOJIOTUN

2. | Texauueckass MUKPOOHOIOTHS 9 4 4 cemunap | KontposbHas pabora,
3al1UTa IPOEKTOB

3. | UmkenepHas SH3UMOJOTUS 9 4 4 cemunap | KontposnbHas padora,
3aIIUTa IPOEKTOB

4. | I'eneTnueckas MHXEHEPHS 9 8 8 cemunap | KonrposnbHasi paboTa,
3alIUTa IPOEKTOB

5. | Knerounas unxenepus 9 4 4 cemunap | KontposbHas padora,
3aIIUTa POSKTOB

6. | HanoOuorexnonorus 9 4 4 cemunap | 3amurTa IPOCKTOB

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

OMOTEXHOJIOTUN W ITyTH UX PEIIeHUS

Htoro nmo qucuuIuinHe: 30 30 3auer
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4.2. Pa3BepHyTOe ONIMCAHUE COePKAHUSA JUCHUILUINHBI 110 pa3jienaM (TeMam)

IIpeamer u 3a1a4u OMOTEXHOJIOTHH, €€ MEeCTO U POJIb B COBPEMEHHOM NPOM3BOJCTBE. Y CIIeXU
COBPEMEHHOM OHMOTEXHOJOTHH B PACTEHHEBOACTBE, >KMBOTHOBOJCTBE, MEIUIMHE, (hapMaKoIOruy,
JHEPreTHKe, IMUIIEBOM IPOMBIIUICHHOCTH, IPOU3BOACTBE CBIPbS M OXpaHE OKPYKAIOIIECH CpEeIbl.
Hcropuss OMOTEXHOIOTUM B CBS3M C PAa3sBUTHEM IMPOMBINUICHHOW MHKPOOMOJIOTUH, T€HETHYECKOU H
KJICTOYHOM MH)KEHEPUH, NHKEHEPHOH SH3UMOJIOTHH, TEXHUUECKOH MUKPOOHOJIOTHH.

Texnuveckass MHKpPoOMoJIOTHMs. MUuUKpoOpranusmbl, UuX pa3HooOpasue€ M  CBOMWCTBA,
o0yciaBIMBaroIMe IPUMEHEHNE B IPAKTHUECKON JeSTeNbHOCTH YEJIOBEKa.

ColpbeBas 0a3a TexHUYECKOM MHUKpoOuosioruu. [lomydyeHue yrieBogopoaoB, METaHOJIA, dTaHOJA,
YIJIIEBOJOB, MEJIACCHI, YKCYCHOW KUCJIOTBI.

[IpousBonacTBa,  OCHOBaHHbIE  Ha  IOJYYEHUHM  MUKPOOHOH  OMOMaccel,  INPOJYKTOB
KU3HEJEATEIIBHOCTH MUKPOOPTaHU3MOB U KOMIIOHEHTOB UX KJIETOK.

[IpousBoacTBo amMuHOKUCIOT. HemoctaTku MoMy4eHHS aAMUHOKUCIOT XHUMHUYECKUM CHUHTE30M.
[Tpou3BOACTBO AMUHOKUCIOT W3 OENKOBBIX TIuaposu3aroB. OTHOCTYNEHYATHII M JABYXCTYNEHYATHIN
CIOCOOBI MUKPOOMOJIOTMYECKOTO CHHTE3a aMUHOKHUCIIOT. [IpenecTBeHHUKN aMUHOKUCITOT. bruocuaTes L-
eny, L-nmpo. Dtambl TEXHOJIONMYECKOro Mpolecca IOJYyYeHUs] aMHHOKHUCIOT MUKPOOMOIOTMYECKUM
CHUHTE30M.

buotexHonornyeckoe nosyyeHue Oenka. J[poxoku Kak HCTOYHHUKU MOJYYEHUs] KOPMOBBIX OEJIKOB.
TexHonornyeckne nNpouecchl MOIyYEHUs] KOPMOBBIX APOKIKEN Ha pa3IMuHbIX CyOCTpaTax.

ITpon3BOACTBO JUMMIOB MUKPOOHBIM CHHTE30M. TeXHOJIOTHS, cbipbe. IIpoayleHThl JHUINAOB:
OaKTepuH, MUKPOCKOTINYECKHE TPHOBI, BOJOPOCIIH.

buocunrte3 antubnoTtukoB. IloHarue o6 aHTMOMOTHMKAX, MX OuosorMueckas poib. Baxueimmue
npoayuenTsl. Knaccnpukanuss aHTHOMOTHKOB: TEHUIMIUIHHBI U 11€()aJOCIOPHHBI, aMUHOTJIMKO3UIHbIC
AHTUOMOTHUKY, TETPALUKINHBI, aKTHHOMHUILIMHBI, MAaKpOIUI6l U Ip. OCHOBHBIE 3Tambl IPOMBIIIJIEHHOTO
MOJIy4YeHUs] aHTUOMOTUKOB. [IpuMeHeHne B MeAMIIMHE, CETbCKOM XO35HCTBE, MUIIEBONH M KOHCEPBHOMN
IIPOMBIIIJIEHHOCTH.

buoreorexnonorus. MUKpOOpraHu3Mbl, HCIOJb3yeMblE B OHOr€OTEXHOJOTHMH. MexaHu3M
0aKTepHaTbHO-XUMUYECKOTO OKUCIIEHUS CyOCTPaTOB B OMOr€0TEXHOIOTHH.

Ponp OnoTexHOJIOTMU B YIYYIIEHHWH SKOJIOTMYECKON CUTyaluu Ha IutaHere. OuucTKa BO3ayXa,
CTOYHBIX BOJI, IOYBBL. broras u nepcrneKTUBbI €ro NPUMEHEHUS.

WNnxenepnas su3umodiorusi. Vcropus pasButus npukianHoil sH3umosoruu. CoBpeMeHHbIE
CHoCcoO0BI MosTyuyeHus! (epPMEHTOB U MX HCIOJIb30BAHUE B TEXHOJIOIMUYECKHX Ipoleccax. [IpenmyiecTBo
MMMOOUIIM30BaHHBIX (PEPMEHTOB KaK BBICOKOI(D(PEKTUBHBIX KaTaan3aTopoB. PakTOpbl, BBI3BIBAIOIINE
MHAKTUBALINIO ()EPMEHTOB.

Hocurenun nnst ummoOunm3anuu ¢epmentoB. Mx knaccudukanus. TpeOoBaHMS K HOCHTEIIO.
broperpananus NoJIUMEPHBIX HOCUTENEH.

Opranuueckre noauMepHble HocuTenu. [IpupoaHble opraHuueckue MOJMMEpPHbIE HOCHUTENH Ha
OCHOBE IOJINCAaXapu0B: 1IEJII0I03a, XUTHH, IeKCTpaH, KpaxMal, araposa, arap, renapus. JlocronHcrsa
U HeJOoCTaTKu 3TuX Hocutened. Hocurenu Ha ocHOBe OenkoB: KepaTMH M KosuiareH. IlpuponHbie
OpraHMYECKHE HOCHUTEIM Ha OCHOBE JIMNUAOB. MoOHOCIOM JMNHMIOB. J[OCTOMHCTBA M HENOCTaTKU
OENKOBBIX M JIMINUJHBIX HOcHUTede. JIMMmocoMbl: MyJIbTHIIAMEUIApHBIE, MOHOJAMEIUISpHbIE U
MakpoBe3uKkyisApHble. [IpemmymectBa maunocom. CHHTETHYECKME OPraHUYECKUE  ITOJIMMEPHbIE
HOCHUTEJH, UX JOCTOMHCTBAa U HenocTaTku. IlomuMmeTniieHOBblE HOCUTENU: CTHPOJI, MOJHAKPUIAMHUI.
Crpoenue. [locToMHCTBa M HEAOCTATKU 3TUX HOcuTenel. [lonnaMuiHple HOCUTENN Ha OCHOBE KaIllpOHa.
Hocurenn Ha oCHOBE MOJMBUHHUIIOBOTO CIHUpPTa U IMOJHMypeTaHa. JIOCTOMHCTBA M HEIOCTATKH ATHX
HOCHUTEJIEH.

Heopranuueckue HocUTENnW A UMMOOMIM3AIUU (EPMEHTOB: KPEMHE3EMBI, AITIOMOCUINKATHI,
KepaMHKa, Yrojb, CaXka, OKCHJbl METAJIOB. VX TOCTOMHCTBA M HETOCTATKH.
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Metoabl tMMOOMIH3aUU (PEPMEHTOB.

dusnueckue MeTo]bl UMMOOMIN3ALUN (EPMEHTOB: aJcopOLUs Ha HEPACTBOPUMBIX HOCHUTENSX,
BKJIIOYECHHE B IOPHI T'elis, UCIOIb30BAHUE MOJIYIPOHUIIAEMBIX MEMOpPaH, UCIOIb30BaHUE ABYX(a3HBIX
cpen. PakTopbl, BIUAIOIINE HA aKTUBHOCTh ()EPMEHTOB, UMMOOMIIM30BaHHBIX STUMU METOAAMHU.

XUMHUYECKHE METOJbl MMMOOMIM3anuu (GepMeHTOB. XUMHYECcKas CTPYKTypa (EpMEHTOB M HUX
(GyHKLIMOHAIbHBIE IPYNIbL. BUIbl KOHCTPYKIIUI XUMHUECKH UMMOOMIN30BaHHBIX (hepMeHTOB. Peakiuu,
JeKallue B OCHOBE XUMHUECKOW UMMOOHIU3aiu (PepMEHTOB: peakluu 00pa30oBaHUs aMUIHOU CBSI3H,
peakuuu oOpazoBaHMs KapOaMHIHOM CBSI3U, peakUMHM OOpa30BaHMs BTOPUYHBIX AMHUHOB, DPEAKLUU
a30COYETaHMs, PEaKLUU 00pa30BaHUs UCYIb(OUIHON CBSI3H.

[IpuknagHoe 3HaueHHWE MHXKEHEPHOM HH3UMosoruu. IlpumeHeHne MMMOOMIN30BaHHBIX
(EepMEHTOB B aHAIUTUYECKUX LEIsIX. PEpPMEHTHBIE IEKTPO/Ibl U MUKPOKAIOPUMETPUUECKUE TaTUUKHU.
Mcnonb3oBaHne UMMMOOMIIN30BaHHBIX (DEPMEHTOB B MUILIEBOM TPOMBILIIEHHOCTH.

[Tpumenenne ¢pepMeHTOB B (hapMaKOJIOTHU U MEIULIMHE.

I'enernyeckass mHkeHepusi. licTopus CTaHOBICHMS M pa3BUTHA TI'E€HETHMYECKOHM HWH)KEHEPHH.
['eHeTnyeckas MHXEHEPHS, €€ CBSI3b C yCIIEXaMU MOJIEKYJISIPHOM OMOJIOrMH U T€HETUKH, SH3UMOJIOTUU U
XUMHUH HYKJIEMHOBBIX KHUCIOT. Tpu 3Tama B pa3BUTHM TreHeTnueckoil nmHxkeHepuu (mo A.A.baeBy):
JI0Ka3aTeIbCTBO MPUHIMITAAIBHON BO3MOXKHOCTH Tonydenus pekomOuHanTHeIX JIHK in vitro; Hawyamo
pabor mo mnonydyeHuro pekoMOuHaHTHBIX JIHK; BritoueHue reHoB BbicIMX ()OpM B BEKTOpHBIE
moutekyiisl JIHK. ITpuHiunuansHpie OTIIMYHAS TEHETUYECKON HHKEHEPUH OT KIIACCUYECKOMN CEJIEKIUU.

Teopernueckne OCHOBBI TI'€HETUYECKOW WH)KCHEPUU: BBIACHEHUE YHMBEPCAJIbHOCTU JKU3HM Ha
MOJICKYJISIPHOM YPOBHE; MOJICKYJISIPHBIE MEXaHU3Mbl MATPHYHOTO CHHTE3a; ()ePMEHTHI, IPUMEHSIEMBIC B
KOHCTPYUPOBaHUU PeKOMOMHAHTHBIX Mojeky:n JJHK.

Oranbl FeHHO-UH)XEHEPHOTI'0 AKCIIEPUMEHTA.

[Tonyuyenue ¢pparmentoB JIHK: 13 reHoMa )KMBBIX OpraHW3MOB; yTeM cuHTe3a AByHUTEeBOH JJHK,
komiuieMentapHoid MPHK sykapuoT; myrem ToTanbHOro XMMHUKO-(pepMEHTATUBHOI'O CHHTE3a T€HOB.

Koncrpyuposanue pekom6unantHbix JJHK. Coenunenne gpparmentoB IHK ¢ momouisto nuras in
vitro. CtabunbHoCTh pekoMOnHanTHBIX JTHK.

KonctpyupoBanue BekTopoB. TpeboBaHUs, IPebsBIIEMbIE K BEKTOPY.

Benenne pexom6OunantHoil /IHK B KieTKy-peuunueHT myreM TpaHc(GOpMalluu, KOHBIOTaIuH,
TpaHC(HEKIUN U TPAHCTYKIUH.

OTO6op KIIOHOB, CcOJEp)KalUX peKoMOWHaHTHBIM TeH. Meroasl anamm3a JIHK kierok-
PELMIMEHTOB: XMMHUYECKOE U dH3UMaTn4eckoe cekseHnposanue [JHK.

DKcnpeccus 4yKepOIHbIX FT€HOB B MUKPOOpraHu3Max. Y CJIOBUs yCHelHOM skcnpeccuu. OObeKThbI
TEHETUYECKON UHKEHEPHH.

[IpakTrueckue NpUIOKEHNs U NEPCIEKTUBBI Pa3BUTHS T'€HETUYECKON MHXKEeHepHuH. ['eHeTndeckas
WHXXECHEpUS  NPOMBIIUIEHHBIX ~ MHUKPOOPraHM3MOB  (CO3JaHM€  IPOMBINUIEHHBIX  IITaMMOB
MHUKpPOOPTraHU3MOB Ul TPOU3BOJCTBA (EPMEHTOB, AMHUHOKHCIIOT, IMOJIMCAXapUIO0B, HWHCEKTUIH]OB,
CIUPTOB U Ap.). '€eHHO-UHXEHEepHas HIOKPUHOJIOTHS: IKCIPECCUsl T€Ha coMaTocTaTHHA B KieTkax E.
coli. [Ipoekt “I'enom uenoBeka”.

Kierounasn wun:keHepusi. lcropus CcTaHOBIEHHS M pa3BUTHUA KIETOYHOM HWH)KEHEPHH.
TOTUMOTEHTHOCTh — TNPUHIMUMNHAIBHAS OCHOBA JUIsl TE€HETHMYECKON TpaHcpopMalu pacTeHHid Ha
KJIETOYHOM YypOBHE. MeTonbl KyJIbTUBUPOBAaHUS KIETOK M TKaHEW. YCIOBHS KyJIbTUBUPOBAaHUSA U
CIIELMAJIbHBIE TUTATENIbHBIE CPEJIBI.

Oranel 5KCIIEPUMEHTA 0 KJIIETOYHON WHKEHEPHUHU.

Brigenenue nportomnactoB. CrnocoObl BbIIEIEHHS MPOTOILUIACTOB: MJIA3MOJIN3, (pepMEHTAaTUBHBIN
METOLL.

KynpTrBHpOBaHHE MPOTOIIIACTOB: METOJ XKUAKUX Kalleldb, METOJ IUIaTUpOBaHus. JloCTOMHCTBA U
HEJOCTATKU YTUX METOOB.
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CnusHue mnpoTormacToB. TeXHMKa COMaTM4ecKoW ruOpuausanuu. MexaHus3M  CIUsSHUS
MIPOTOIJIACTOB.

Wnentudukanust cOMaTH4EeCKUX THOPHUIOB, CIOCOOBI HMX CeJeKIUH. YacToTa BO3HHKHOBEHUS
COMAaTHUYECKUX THOPUIOB.

[IpakTueckoe  MCIONB30BAaHME  JIOCTHKEHUM  KIETOYHOM  HMHXKCHEPHHU. [Tonyuenune
MOHOKJIOHQJIBHBIX aHTUTEN (TUOPHUIOMHAs TEXHOJIOTHs). DTanbl NOJy4YEeHUS! MOHOKIOHAIbHBIX aHTUTEI
U 00jacTM HuX INpuMeHeHUs. MOHOKJIOHaJbHBbIE aHTUTeNa uvenoBeka. Co3AaHME MCKYCCTBEHHBIX
accolanui KyJbTUBUPYEMBIX KIJIETOK BBICIIMX PACTEHHM € MHUKPOOPraHM3MaMH, HAy4dHbIE H
NPUKIAIHBIC WM CO3JaHus Takux accomuammii. [Ipobmembl  Ouosormueckoit  (ukcanuu
MOJIEKYJISIpHOTO a3oTa. [IpoGiieMbl M MepcrneKTUBBl TeHETUYEeCKOW HHKeHepuu pacteHuil. Kpuobank
KJIETOK ¥ MEPUCTEM PACTCHMI: 3HAYCHUE U IPUMEHEHUE.

HanoOuorexnonoruss. CrocoObl  MONydeHHUs U OOJACTH  NPUMEHEHHS  IPOAYKTOB
HAaHOOMOTEXHOJIOTHH.

CoBpemennbie npodeMbl OMOTEXHOJIOTHM M MYTH MX pelneHusi. buorexHonorus - Haubonee
IIPOIPECCUBHOE HCIIOJIb30BAHUE JKHUBBIX CHUCTEM JUIsI HYKJ 4enoBedecTBa. [lepcrieKTUBBI pa3sBUTHSA
COBPEMEHHOM OMOTEXHOIOTHH.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
[lpu peanmzammu AUCHUIUIMHBL «OCHOBBI OHOTEXHOJOTHHY» HCIIOJIB3YIOTCS  CIIEIYIOIINE

o0Opa3oBaTelbHbIC TEXHOJIOTUU:

- IPOCKTHAaA TCXHOJIOI' M,

- pEUTHHIOBasi TEXHOJIOTHS;

- TCXHOJIOTUA PAa3BUTHUA KPUTHYCCKOI'O MBIIIJICHH A,

- TEXHOJIOTHUS y4eOHOH THUCKYCCHUH,

- rpynmnoBast paboTa,

NudopmalinoHHbIe TEXHOJOTHH, HCIONB3yeMble TIPH  OCYIIECTBICHHH 00pa3oBaTENbHOTO
nporiecca 1o TUCIHUIIIHHE:

- TEXHOJIOTHH CMEIIaHHOTO O0y4eHHs (UTeHHEe JEKIUl C HCMOJIb30BaHUEM MYIbTUMEIUHHBIX
npe3eHTanuii; ucnois3oBanre INOC «Moit yHHUBEpCUTET» MpU pabOTe HaJ YePHOBUKOM pedepara).

6. YueOHO-MeTOAMYECKOE O0ecTeYeHre CaMOCTOSITeIbHOM PadoThl 00yYaIOLIUXCS

CamocTtosTenbHas padoTa CTYACHTOB 3aKIIOYAeTCsd B MOATOTOBKE K HAMHCAHUIO KOHTPOJBHBIX
paboT, U BBHIMOTHEHUH TIPOEKTA MO BHIOPAHHOM TeMe, BKJIIOYAIOIIEM B ce0sl IMOUCK U aHAIN3 JTUTEPATYpPhI
o TeMe, HamucaHue pedepara, MOATOTOBKY JOKIaaa 1mo pedepaTy, ero KOHCIEKTa, a TAaKKE CO3/IaHue
MPE3CHTAlUN, WUTIOCTpUpyromel gokman. O6ecneunBaercs yueOHbIM mocoduem: Kycmosa T.I1,
Kouemosa JI.b. BBenenue B Omorexnosoruto. Mianoro: Mzn-po UBI'Y, 2007. — 140 c. (HaxoauTcs Ha
Kadenpe B OJNEKTPOHHOM BHUJE), KPOME JTOr0 METOJUYECKHIl MaTepuan 1o OOECHeueHHUIo
CaMOCTOSITENIbHOM paboThl cTyneHTOB TmpuBoauTcs B I[lpumokenun 1 k paboueit mporpamme
muctuminael B OUOC «Moit yHUBepcuTeT»; (COAEPXKUT rpadUuK MpaKTHUYECKUX 3aHSATUI,BOMPOCHI K
KOHTPOJIBHBIM pa0oTaM U 3a4eTy, TEMbI IPOEKTOB, TpeOOBaHUS K pedepaTy U mpe3eHTalnn).

7. XapakTepUCTHKA OLEHOYHBIX CPEICTB /I TEKYUIero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOUHOI aTTeCTANMU 00yYaIOIIMXCH MO TUCHUIIUHE

B pamkax peHTHHTOBOM CHCTEMBI OILIGHKH 3HAaHUN OOYYaroIIUXCS OHOJIOT0-XMMHYECKOTO
dakynpTeTa, 00yJaronIuics MOXET HaOpaTh MO JAHHOW AUCIUIUIMHE MakcUMalbHO 100 peTHHTOBBIX
OamnoB. Tekymuii KOHTPOJb 3HAHWUN OCYIIECTBISACTCS IMyTeM HAMUCaHUS  OOYYarOIIUMUCS
4 KOHTPOJBHBIX PpabOT MO OCHOBHBIM pa3fenaM Kypca. 3a KaKIyK YCICUIHO BBITTOJHEHHYIO
KOHTPOJIbHYIO Pa0O0Ty 00ydaromuiicss moay4yaeT MakcuManbHo 10 pedTHHTOBBIX OAJIIOB.
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OOyyaronuecss BBITOTHSIOT W 3alIUIIAIOT MpoekT. OIeHKa 3a MPOEKT CKJIAJBIBACTCS W3 MATH
COCTaBIISIIOLIMX: OLIGHKH 3a uepHOBUK pedepata (10 OanaoB), OIEHKM 3a OMOPHBIA KOHCIEKT
(10 6ammoB), orneHku 3a mpe3eHTanmioo pabdotel (10 6ayuioB), OLEHKH 3a JOKJIAJ HAa CEMHHAPCKOM
3anatuu (10 GanioB), OLIEHKH 32 OKOHYATENIbHBIH, epepaboTaHHbINA C YYeTOM MPaBKH IpernojaBaTers,
BapuaHT pedepara (10 6ammos). Kpome Toro, KaxapiM 00ydaronuMcsi MOTYT OBITh TIOJy4eHbI OOHYCHBIC
Oamel  (MakcuManbHO — 10) 3a aKkTHBHOE OOCYXKJIEHHE HAa CEMHHAPCKUX 3aHATHUAX MPOEKTOB,
MPEACTABISIEMBIX APYTUMU oOydarorumucs (paboTa B KaueCTBE «OMIMOHEHTOB» U «PELIEH3EHTOBY).

Jlnsg monydeHus OUEHKH «3auTeHO» oOydarolmiuecs IOJDKHbI HaOpaTh He MeHee 55 0amioB
(HamucaTh BCe KOHTPOJIbHBIE HE MEHee, 4YeM Ha 6 0ayuioB M HaOpaTh 3a MPOEKT He MeHee 31 Oana).
OOyuaromrecs He HaOpaBmue 55 0auioB, WM HamucaBIIMe MeHee 4 KOHTPOJBHBIX padoT, WU
Hamnucapimue 1-4 KOHTposbHBIE PabOTHI MeHee, yeM Ha 6 OayuioB, WIM HE HamucaBiiude pedepar
MOJIYYaIOT OLIEHKY «HE 3a4TEHOY.

8. YueOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnievyeHre TUCHHIIIHHBI

OcHoBHas nuTeparypa:
1. enkynos, C.H. I'enernueckas umxenepus / C.H. llleaxynos. - U3a. 4-oe, crepeor. 3-my. -
HoBocubupck: Cubupckoe yHUBEpcUTeTCKOEe m3naarenscTBo, 2010. - 514 c. : wr., Tabn., cxem. - ISBN
978-5-379-01064-5. URL.: http://biblioclub.ru/index.php?page=book&id=57527
2. T'opnenko, B.A. Hayunsie ocHOBBI OuoTexHonoruu: ydeOHoe mocobue / B.A. T'oprenko,
H.M. Kyry3osa, C.K. Ilatynuna. - M.: [Ipomereit, 2013. - Y. I. HanotexHnonoruu B 6uonoruu. - 262 c. :
ui., Tabi., cxem. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486
3. Usimbanenko, H.B. buorexnonorus: yuebnoe mnocobue / H.B. IlpiMOanenko; Poccuiickuit
rocy/apcTBeHHbIN negarornyeckuil ynusepcuter um. A. W. I'epuena. - Cankr-IlerepOypr: PITIY um.
A. U. T'epuena, 2011. - Y. 1. - 128 c.: wi. - bubaunorp. B kH. - ISBN 978-5-8064-1697-2; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4. MuKpOOHOJOTHS C OCHOBaMHM OHMOTEXHOJIIOTHM (Te€Oopus M TpakTUKa): ydeOHoe mocobue /
['.Il. lllyBaesa, T.B. Csupunona, O.C.KopueeBa u nap.; nHayud. pena. B.H. Kamaer. - Boponex:
Boponexckuil rocyapcTBEeHHbIM YHUBEPCUTET MHKEHEPHBIX TexHonorui, 2017. - 317 c.: Tab:x., rpad.,
wi. - bubmmorp.: c¢. 311-312. - ISBN 978-5-00032-239-0; To e [DnekTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=482028

JononHuTenpHas tuTeparypa:
buozamura u 6uode3omnacuocts / moa pex. E.b. MBanosa - M.: U3narensckuii JJom "BEJIT", 2012. - T.
IV, Ne 3(12). - 68 ¢ - |ISSN 2076-4758, To xe [DnekTpoHHBIA pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=137241
2. Epmumumn, A.Il. Tenernuecku Moau(UIMpPOBaHHBIE OpraHu3Mbl H  OuoOezomacHocTh /
Al Epmumub. - 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 U XUMHOTEpameBTHYECKHe Mpenaparbl: yueOHUK / A. CuzeHIOB,
H.A. Muceros, WN.®. KapumoB; MunucrtepctBo o0pa3oBaHus U Hayku Poccuiickoit ®Denepanuu,
QenepanbHOe  TOCyJapcTBEHHOE  OIO/DKETHOE — 00pa3oBaTelbHOE — YUPEKICHHE  BBICIIETO
npodeccuoHaibHOTO 00pa3zoBanus «OpeHOYPICKUU TOCYIAapCTBEHHBIN yHUBEpcUTeT». - OpeHOypr:
OrI'Y, 2012. - 489 c. URL:http://biblioclub.ru/index.php?page=book&id=270294
4. ®ocrep, JI. Hanorexnonoruu. Hayka, naHoBanuu u Bo3mosknoctu / JI. doctep ; nep. A.B. XaudosH. -
M. : PUII "Texnocdepa", 2008. - 337 c. - (Mup marepuanoB u TexHosuoruii). - ISBN 978-5-94836-161-
1. - URL: http://biblioclub.ru/index.php?page=book&id=135424
5. HesepoBa, O.A. IlumeBass OMOTEXHOIOTUSI MPOIYKTOB U3 CBHIPbSI PACTUTENIBHOTO MPOUCXOKICHUS:
yuebHuk / O.A. HeBepoBa, ['.A.T'openukoBa, B.M. [lo3usakoBckuii. - HoBocubupck: Cubupckoe
YHUBEpCUTETCKOe u3natenscTBo, 2007. - 416 c.: Tabm., cxem. - (IlutaHue mpakTHKa TEXHOJIOTHUS
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TUTHEHA KauecTBO OezomacHOCTh). - ISBN 5-379-00089-4; 978-5-379-00089-9; To xe [DneKTpOoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=57396
6. OCHOBBI OMOTEXHOJIOTHH MUKpOBOOpocieil: yueoHoe mocobue / J[.C. ABopenkuii, C.W. [IBopenkwii,
E.B. IlemkoBa u np.; MunucrepcTBo oOpa3oBaHusi U Hayku Poccuiickoit ®@enepanuu, denepanbHoe
rOCYy/IapCTBEHHOE OIO/PKETHOE 00pa3oBaTebHOE YUYPEKICHHE BBICHIETO MPOPECCHOHATBHOTO
obpazoBanusi «TaMOOBCKHMI TOCYIapCTBEHHBIM TEXHHUYECKUN YHUBEpCUTET». - Tam0Oo0B: M3marenbcTBo
®I'bOY BIIO «TI'TVY», 2015. - 82 c.: ui.,tabn., cxem. - buoin. B k. - ISBN 978-5-8265-1495-5; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

Pecypchl nHQOpMAIIIOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «HTepHeT»:

Cucrema »5JIEKTPOHHOM MOJAEPKKH oOpa3oBareiabHOro rmpouecca «Moil yHUBEpcUTET»
https://uni.ivanovo.ac.ru.
http://www.genetika.ru
http://www.cbio.ru
http://www.biotechnolog.ru
http://sbio.info/materials
http://bio-x.ru

[TpodeccrnonanbHbie 60a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI:

SOBC «YHUBEpPCUTETCKAs oubnmorexka OHJIATH» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DJIeKTpOHHAs OunbIMoTEKA UBl'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onektponnslii kataior Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Tporpammuoe oOecriedueHue: omepanuonHas cucrema Microsoft Windows, maker o(HCHBIX
nporpamm Microsoft Office, untepuer-opaysep Internet Explorer, Moii yausepcurer.

9. MatepunajibHO-TeXHHYeCKoe o0ecnedeHue T CIUTITTHHBI

Y4eOHble ayIUTOPUH:

- JUI TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUIA C KOMILJIEKTOM CHELHaIU3UPOBAHHONW yueOHOM
MeOenu W TEeXHMYECKMMHU CpeICTBaMU OOYYEHMsl, CIyXallUMU JUIsl TOpPeJoCTaBleHUs y4deOHOMU
uHpopManuu O0JIBIION ayIUTOPHH;

- JUId TPOBEICHUS 3aHITHH CEMHUHApCKOIO THIA, KOHCYJIbTAlMM, TEKYyIEero KOHTPOJs U
POMEKYTOUHOU aTTECTAllMM ¢ KOMIUIEKTOM CHEelHMaIM3UpPOBAHHON yueOHON MeOenn U TeXHUYECKUMHU
cpencTBaMu O0y4eHUS;

[ToMemienue A caMOCTOATENbHOM pabOThI, OCHAIIEHHOE KOMIUIEKTOM CIEeHUAIN3UPOBAHHON
yaeOHOM MeOenu, KOMIIBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO TOAKIIOYEHUSI K ceTu «VHTepHeT» u
obecnieuenueM nocryna B SUOC.

JlemoHCcTpanMoHHOE 00OpYy/IOBaHUE U Y4EOHO-HAIJISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOTO
TUNa, 00eCHeyuBalOINe TEeMAaTUYECKUE WIUTIOCTPAIMM: JIEMOHCTPAMOHHOE 00O0pyJOBaHME (MOJIEIH,
MAaKeThbl); 3JIEKTPOHHBIE TOCOOUS (ITPE3EHTAINH ), TIeYaTHBIE TOCOOUS (TaOIHIIBI, ITAKATHI).
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ABTOp pabGoueil mporpamMmbl JHCHUILIHHBI: Tpodeccop kadeapbl QGyHIAMEHTATBLHOU U
NPUKIaAHON XUMUH, 1011., 1.X.H. Kouerosa JI.b.

[lporpamma paccMOTpeHa | YTBEp)KJICHa Ha 3aceJaHuu Kadenpsl (yHIAMEHTAIbHOW W
npukiIagHoi xumun 29 asrycra 2024 r., npotokosa Ne 14.

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:

PykoBonutens OI1 T.I1. KycroBa

(moamnuce)




