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1. Ilesin ocBOEHUS AUCHMUILIMHBI

[enpro ocBOeHUS AUCUUIUTUHBI «OCHOBBI OMOTEXHOJIOTUMY SBJISIETCS] TOJATOTOBKA CIIELIUAIMCTOB B
o0jacT XMMHUYECKOTO 00pa3oBaHUs B 4YacTH (POPMHPOBAHUS MEXKIPEIMETHBIX CBsI3el Yy4eOHBIX
JTUCITUIIMH €CTECTBEHHOHAYYHOTO MPOQuIisi, B 00JaCTH XUMHUYECKHX U TEXHHYECKUX HayK, B cdepe
HAyYKOEMKHUX TEXHOJIOTUH B YaCTH HCIIOJIb30BAHUS OMOJOTHYECKHX OOBEKTOB B KayeCTBE yUAaCTHUKOB
XUMUYECKHUX MPOLIECCOB.

2. MecTto nucuuiiimbl B ctpykrype OIl
Kypc «OcHOBBI OMOTEXHOJIOTHM» OTHOCUTCS K (OPMUPYEMOI ydyaCTHUKaMU 0Opa3oBaTEIbHBIX
orHomennii gactu OII, uuraercs oOywaromumcs B 9 cemecTpe, MOcCie HM3YyYEHUS MMH JIUCIUTUIAH
«OcHOBBI OuoNOrNUM», «XUMHUYECKHE OCHOBBI OHMOJIOIMUYECKUX MpOIeccOB», «OpraHnyeckas XUMHD,
«BBICOKOMOJIEKYIISIpHBIE COEAMHEHUs», 0a3UPYACh HA MOJIYYaeMbIX IPH UX U3YYCHHUH MPEICTABICHUAX
0 XUMHYECKOM CTPOCHHUH KHMBBIX CUCTEM M XMMHYECKHUX MPOIeccax MPOTEKaroIux in Vivo.

st ocBOGHMSI TaHHOW JUCHUTIIIMHBI 00YUYarOIIUIACS TOTKEH:

3HaTh: OCHOBHBIE KJIACChl OPraHMYECKUX COEIMHEHHMM, MX XWMHUYECKHE CBOMICTBA; MPUHLIMIIBI
KJICTOYHOM OpraHW3aluy OHMOJIOTHYECKUX OOBEKTOB, OMO(H3MYECKHE W OMOXUMHUYECKHEC OCHOBBI
GYHKIIMOHUPOBAHUSI ~ KUBOTO,  MEMOpaHHBIE  TPOLECChl M MOJIEKYJSIPHbIE  MEXaHU3MBbI
JKU3HENIEATEIIbHOCTH;

YMeTh: MPOBOJUTH HAIMpPABICHHBIM MOWCK, aHAJTU3UPOBaTh U pedepupoBaTh HAYUHYIO JHUTEpa-
TYpY, BbIpabaThIBaTh HA OCHOBE €€ PallMOHAJIFHOTO aHAIN3a CBOIO TOUKY 3PEHHS MO0 BOIIPOCAM YUeOHBIX
JUCLHUILIMH U OTCTauBaTh €€ BO BPEMsI IUCKYCCHH;

NMeTh: mpakTUYECKUN OMBIT UCTIOIb30BAHMS COBPEMEHHBIX KOMITBIOTEPHBIX W MH(POPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH.

OcBoeHue MaHHOW JUCHMIUIMHBI HeoOXoaumo is u3ydeHus: «OCHOB MEIMIIMHCKOW U
dbapMaleBTUYECKON  XUMHUU», TPOXOKACHHUS TMPaKTUKyMa MO DKCIHEPUMEHTAIbHOW  XHMHH,
MPOU3BOACTBEHHOW  MPAKTUKH, [MEIAarOru4eckod, a TaKXKe MPOU3BOJCTBEHHOW  IMPAKTHKH,
MPEIIUIIIIOMHOM.

3. IllianupyemMble pe3yJbTaThl 00yUeHHUs] 10 THCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHHIO KOTOPHIX CIOCOOCTBYET IUCIUIIINHA

[Tpu ocBOGHUU TUCHMITIMHBI (POPMUPYIOTCS ClEAyIOUIMe KoMIeTeHIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HanpaBlIEHUIO TOATOTOBKHU:

B) npodeccronanpabie (I1K):

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

3.2. llepeyeHb NJAHUPYeMBIX Pe3yJbTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX ¢
HHIUKATOPAMH JOCTHKEHUSI (POPMHUPYEMBIX KOMIIeTeH Ui

B pesynbTare 0CBOCHUS IUCHUILTUHBI 00YYaIOUUICs JOKEH:

3HATh:

Crioco6bl moucka, oTOopa M TepepadOTKH HaydHOH HH(pOpMaIMK, MOCBSLIEHHON BOIpocaM
OMOTEXHOJIOTHH; WCTOYHWKH HAydyHOH HWH(OpPMAruu 10 OWOTEXHOJOTHH; CYTh M JTambl TE€HHO-
UH)KEHEPHOT0 JKCrepuMeHTa; ucToyHuku ¢parmentoB JIHK, ucmonp3yembIx 1isi KOHCTPYHpPOBAaHUS
PEKOMOMHAHTHBIX ~ MOJIEKYJ; TEOPETHYECKHE OCHOBHI KIETOYHOH WH)XGHEPHH W  CO3/IaHUs
MOHOKJIOHAJIbHBIX ~ aHTUTEN; OCOOCHHOCTH  (YHKIMOHHPOBaHHUA (PEPMEHTOB KaK  THUIHYHBIX
OMOKaTaIu3aToOpOB B  MPOMBINUICHHBIX (EpMEHTEpax, METOAbl HMMOOUIM3aluu (HEepMEHTOB,
TpeOOBaHUS K HOCUTEIISAM JJIS1 ©X UMMOOMIN3AIMK; OCHOBHBIE TIPUHIIUITBI MUKPOOHOTO CHHTE3a OEIKOB,
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JUNHUIOB, BUTAMUHOB, OpPraHMYECKUX KHUCJIOT, TOPMOHOB M JIp. TMPOJYKTOB COBPEMEHHOMU
ouotexnosnoruu; (IK-2);
YMersb:
MPUMEHSTh 3HAHUE XUMHUYECKUX OCHOB OMOJIOTMYECKUX MPOIECCOB M OCHOB OMOTEXHOJOTHU ISt
KpUTHYECKOro aHaau3a uadopmarmun CMU, nmocesimeHHol onotexHosoruu u ee npoaykram (IK-2);
HMeTh HaBBIKM.
[IOKCKa U repepaboTKu HHpOopMaluu 1mo uydaemoii mpoodiaeme (IK-2).

4. O0beM U coiepKaHue TN CHUTITIHHBI
OO0BbeM TUCIMILIMHBI COCTABIACT 3 3aueTHBIX eauHuIbl (108 akameMHUecKuX 4acoB).

4.1. Conep:xanue JUCHUIJIMHBI 1O pa3genam (TeMaM), COOTHECEHHOEe ¢ BHJAAMH H
TPYA0EMKOCTBHIO 3aHATHII JeKIIHOHHO-CEMHUHAPCKOI0 THIIA

OO0beM MHOW KOHTAaKTHOH pabOThI M CaMOCTOSATEIBHOW pabOThl 00yYaroUmIerocs Mo TUCIHUILIHHE
yKa3aH B y4eOHOM IuTaHe 00pa3oBaTeIbHON IPOTPaMMBI.

Ne Bunpl 3anartuii, ux @opMBbI TEKYIIETO
/1 Paznenst (TeMsr) e 00BEM (B ak.uacax, 1Mo KOHTPOJISL yCIIEBAEMOCTH (1o
JIUCLIUTUIAHBI 3 O4HOM (opme 00yUeHNsT) OYHOI (opme 00yueHNsT)
=
8 3aHATHA 3aHATHsA .
JNEKLIHOH- ceMmHap- DopMBI IPOMEKYTOTHOH
HOI'O THIIA CKOT'0 THUIIa arrecranmuu
1. [IpenmMert u 3aaur OUOTEXHOJIOTHUH, 9 2 2
€€ MECTO U pOJIb B COBPEMCHHOM CCMHUHAp

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

3. | UmkenepHas SH3UMOJIOTUS 9 4 4 cemunap | KonrposbHas pabora,
3aIIUTa IPOEKTOB

4. | 'eneTnueckas MHXEHEPHS 9 8 8 cemuHap | KourposbHas paboTa,
3alIUTa IPOEKTOB

5. | Knerounas unxenepus 9 4 4 cemunap | KonrposbHas pabora,
3aIIUTa IPOSKTOB

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

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

OHMOTEXHOIIOTUH U IMYyTU UX PCIICHUSA

HTtoro nmo qucuUILINHE: 30 30 3auer
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4.2. Pa3BepHyTO€ ONUCAHNE COJePKAHUSA TUCHMIIMHBI MO pa3iesam (TeMmam)

IIpeamer u 3a1a4n OMOTEXHOJIOTHH, €€ MECTO M POJIb B COBPEMEHHOM NPOM3BOACTBE. Y CIIEXH
COBPEMEHHOM OHOTEXHOJOTUH B PACTEHHUEBOJACTBE, XUBOTHOBOJACTBE, MEIUIIMHE, (hapMaKoIoruu,
JHEPreTUKE, IHINEBOM IIPOMBIIUICHHOCTH, IMPOU3BOJACTBE CHIPbS M OXPAaHE OKPYKAIOIIEH Cpeabl.
HcTtopusi OMOTEXHOJIOTUM B CBSI3M C PA3BUTHEM IPOMBIIUICHHON MHKPOOHOJOTUHM, F€HETUYECKON u
KJIETOYHOW MHKEHEPUU, UHKEHEPHOH 3H3UMOJIOTHUH, TEXHUUECKOH MUKPOOHOJIOTUH.

Texnunyeckass MHKPOOMOJOTUsI. MUKpPOOPraHW3MBI, UX pa3HooOpa3ue W  CBOWCTBA,
00yCJIaBIMBaIOIUE IPUMEHEHUE B IPAKTUYECKOM 1EATEIBHOCTH YEIOBEKA.

CripbeBast 6a3a TexHuyeckoil Mukpoouosoruu. [lonyuenue yrieBogoponoB, MeTaHOJa, 3TAHOJA,
YIJIEBOJIOB, MEJIACCHI, YKCYCHOU KUCIIOTHI.

[IpousBonacTBa,  OCHOBaHHbIE  Ha  MOJYyYEHWH  MHUKPOOHONM  OMOMacchl, NIPOAYKTOB
KU3ZHEJEATEIIbHOCTY MUKPOOPTaHU3MOB U KOMIIOHEHTOB UX KJIETOK.

[IpousBoacTBO aMHMHOKHUCIOT. HemocTatku mojlydeHUs] aMHHOKHUCIOT XUMHUYECKAM CHHTE30M.
[Tpou3BOACTBO aMHHOKHUCIOT M3 OENKOBBIX TuApoin3aToB. OIHOCTYNEHYAThld W JABYXCTYNEHYAThIN
CHOCOOBI MUKPOOHOJIOTHYECKOTO CHHTE3a aMUHOKHUCIOT. [IpeniecTBeHHIKN aMUHOKUCIOT. bruocunTes L-
eny, L-nmpo. Drtambl TEXHOJIOTMYECKOTO IIpolecca IOMYYEHUS AMHUHOKHCIOT MHUKPOOHOIOTHYECKUM
CHUHTE30M.

buotexnonornyeckoe nomydeHue Oenka. J[pok:ku Kak UCTOYHUKH TOJTyYEHHsI KOPMOBBIX OEJIKOB.
TexHonornuecKre mporecchl MOTyYeHUsI KOPMOBBIX JAPOKIKEH HA Pa3IMUHbIX CyOCTpaTax.

[Ipon3BoaCTBO JIMIUJOB MHUKPOOHBIM cHUHTE30M. TexHosorus, celppe. lIpoayleHThl JUNUIOB:
OakTepuu, MUKPOCKOIIMYECKUE TPUOBI, BOJOPOCIH.

buocunTe3 antnOmoTHkoB. [loHATHE 00 aHTHOMOTHKAX, WX OHWOJIOTHYecKas poib. BakHelrme
npoayuentsl. Kinaccupukanus aHTHOMOTUKOB: MEHUIIMIUIMHBI U 11e(ajIoCOpUHbI, AMUHOTIIUKO3UTHBIC
AHTUOMOTHKH, TETPAIMKINHBI, aKTHHOMHIIMHBI, MAaKPOJIUALl U Jp. OCHOBHBIE TAIbl MPOMBIIIIIEHHOTO
MOJTy4eHUs aHTUOMOTUKOB. [IprMeHeHue B MEAUIIMHE, CETbCKOM XO351CTBE, MUIIEBON U KOHCEPBHOM
MPOMBIIIICHHOCTH.

buoreorexHonorus. MUKpPOOpPraHU3MBI, HCIOIb3yeMble B OHOTCOTEXHOJOTHH. MeXaHUu3M
OaKTepHUaIbHO-XMMHUECKOTO OKUCIIEHUSI CyOCTpaToOB B OMOT€OTEXHOIOTHH.

Ponbp OMOTEXHOIOTHMH B YIYYIIEHHWH HKOJOTMYECKOM CUTyanuu Ha TuiaHete. OdncTka BO3IyXa,
CTOYHBIX BOJI, TOYBBI. broras u nepcrneKkTuBbl €ro MPUMEHEHHS.

HNuxkenepHas su3uMoJiorusa. Vcropus pasButus npukiagHod 3H3UMONOruU. COBpEMEHHbBIE
CrocoObl Mosty4eHust GEpMEHTOB U MX HMCIIOJIb30BAHUE B TEXHOJIOIMUECKUX Ipolieccax. [IpenmyiiectBo
UMMOOUITM30BaHHBIX (PEPMEHTOB KaK BBICOKOI(P(PEKTUBHBIX KaTamu3aTopoB. DaKTOpPbI, BHI3BIBAIOIINE
WHAKTUBAIUIO (EPMEHTOB.

Hocurenu mns ummoOunuzanuu QepmentoB. Mx knaccudukaius. TpeOGoBaHUS K HOCHUTEIIO.
buonerpananys nMoaMMepHbIX HOCUTEIEH.

Oprannueckue MnoauMepHble HocuTenu. [IpupoaHbie opraHMYecKHe MOJIMMEpPHBIE HOCUTEIU Ha
OCHOBE IOJINCAXaPHUA0B: LEIUIIJI03a, XUTHH, IEKCTPaH, KpaxMmal, arapo3a, arap, rernaput. JloctronHcrsa
U HEJOCTaTKU dTUX HocuTened. Hocutenu Ha ocHOBe O€IKOB: KepaTHH W KojuiareH. [IpupogHbie
OpraHNYEeCKHE HOCHUTEIM Ha OCHOBE JUNUAOB. MoOHOCHOM JHMNHUAOB. JIOCTOMHCTBA M HENOCTATKH
OCNKOBBIX H JIMMUJIHBIX HOCHUTENeH. JIMMOCOMBI: MyIbTHIIAMEIUISPHBIE, MOHOJIAMEIUISIPHBIE U
MakpoBe3ukyisipHble. IIpemmymectBa smnocoM. CHHTETHYECKHE OpPraHWYECKHE IOJIMMEpPHBIE
HOCHUTENIM, UX JOCTOMHCTBA U HeNOCTaTKU. llolMMeTnsieHOBbIE HOCUTEIU: CTHPOJ, MOJIHAKPHUIAMMU/I.
Crpoenue. [focTonHCTBAa M HEOCTATKH 3TUX HOcHTenel. [loamamMuHple HOCUTENN HA OCHOBE KalpoHa.
Hocurenn Ha OCHOBE MOJMBUHWIOBOIO CIHMpPTAa W MOJMypeTaHa. J[OCTOMHCTBA M HENOCTAaTKH 3TUX
HOCHUTEJIEH.

Heoprannueckue HOcCUTENW A7 UMMOOMIH3AIMH (EPMEHTOB: KPEMHE3EMBI, ATFOMOCUINKATHI,
KEepaMHKa, YroJib, CaXa, OKCUAbI METAUIOB. MIX JOCTOMHCTBA M HEIOCTATKHU.
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Meroapl UMMOOMIH3aIK (DEPMEHTOB.

dusznuecKkue MeToJbl UMMOOWIN3AUN (PEPMEHTOB: aIcOopOLMs HA HEPACTBOPUMBIX HOCHTEIIX,
BKJIIOUEHUE B MOPBI I'elis, UCIOJb30BAHUE MOJYNPOHUIIAEMBIX MEMOpPaH, UCIOJIb30BAaHUE JIBYX(a3HbIX
cpen. PakTOpbl, BIUAIOMINE HA aKTUBHOCTH ()ePMEHTOB, UMMOOMIIN30BAaHHBIX ATUMHU METO/IaMHU.

XUMUYECKHE METOJIbl MMMOOUIM3auuu (epMEeHTOB. XHUMHUYecKass CTPYKTypa (pepMEHTOB U HX
($yHKIMOHATIBHBIE TPYNIBL. BUIBI KOHCTPYKIMI XUMHYECKH MMMOOUIIM30BaHHBIX (pepMeHToB. Peakium,
JeKale B OCHOBE XMMHYECKOH MMMOOMIM3aK (PepMEHTOB: peakuu 00pa30BaHUs aMUIHON CBS3H,
peakuuu 0OpazoBaHMs KapOaMHUIHOM CBS3M, peakIuu OOpa30BaHUS BTOPUYHBIX AMUHOB, pPEAKLIUHU
a30COYETaHMs, peaKuu 00pa30BaHUs TUCYIIb(DUTHON CBS3H.

[IpuknagHoe 3HAUYEHHE WMHXXCHEPHOM HH3UMONOTHU. llpuMeHeHHe WMMOOHMIN30BaHHBIX
(bepMEeHTOB B aHAIUTUYECKUX LesIX. DepMEHTHBIC AJIEKTPOIbl 1 MUKPOKAJIOPUMETPUUECKUE NaTUUKH.
Hcnonp3oBaHrne UMMOOMIM30BaHHbBIX (PEPMEHTOB B MUIIEBON TPOMBIIIJIEHHOCTH.

[Ipumenenue hepMeHTOB B (hapMaKoJIOTUU U MEAUIIUHE.

I'enernueckasi mHkeHepusi. VcTopus CTaHOBIEHUS M Pa3BUTUSA TIE€HETUYECKOM WHIKECHEPHH.
['eHeTnyeckas MHXEHEPHS, €€ CBI3b C yCIeXaMU MOJICKYJISIPHON OMOJIOTHH U T€HETHKH, SH3UMOJIOTUU U
XUMHUU HYKJICEMHOBBIX KUCIOT. Tpu sSTama B pa3BUTUU TeHeTUYeckod umxkeHepuu (mo A.A.baeBy):
JI0KA3aTeNbCTBO MPUHIMIHAIBEHON BO3MOXKHOCTU monydeHus: pekomOuHantHeix JJHK in vitro; Hagamno
pabor mo momyyenuto pexomOuHaHTHBIX J[HK; BKiroueHwe reHoB BbICIIMX (GOpPM B BEKTOPHBIE
mouekyiibl JIHK. [TpyHnunuansHbpie OTIMYMS TEHETUYECKON MHKEHEPUH OT KJIIACCUYECKOW CEIEKLIHH.

Teopernyeckne OCHOBBI I'€HETHYECKOM WH)KCHEPUH: BBIACHCHHE YHUBEPCAIBHOCTH JXWU3HM Ha
MOJIEKYJISIPHOM YPOBHE; MOJIEKYJISIPHbIE MEXaHU3MbI MATPUYHOTO CHHTE3a; (DEPMEHTHI, IPUMEHSIEMbIEC B
KOHCTPYHUPOBaHUU peKOMOMHaHTHBIX MoJiekyn JJHK.

DTanbl TeHHO-UHKEHEPHOT 0 SKCIIEPUMEHTA.

[Tonyuenue pparmentoB JIHK: 3 renoma »KUBBIX OPraHU3MOB; myTeM cuHTe3a AByHuTeBOoM JIHK,
kommiemenTapHoit MPHK sykapuort; myTem TOTanbHOT0 XMMHKO-()EPMEHTATUBHOTO CUHTE3a FCHOB.

Konctpyuposanne pexkomobunantasix JJHK. Coenunenue pparmento JJHK ¢ momoipto nuras in
vitro. CtabuipHOCTh pekoMOnHaHTHBIX JJHK.

Koncrpyupoanue BektopoB. TpeboBanus, IpeabsBIsieMble K BEKTOPY.

Beenenune pexomOunantHoi JIHK B KieTky-penunueHT myTreM TpaHchopMaluM, KOHBIOTAIUH,
TpaHCQEKIUU U TPAHCIYKLIHH.

OT00op KIIOHOB, coJepXaluX peKoMOWHaHTHBIM reH. Meronsl anamuza JIHK kierok-
PELMIMEHTOB: XUMUYECKOE U SH3UMaTH4YecKoe cekBeHupoBanue JTHK.

DKcIpeccus 4yKepOoAHbIX TEHOB B MUKPOOPraHu3Max. Y cJI0BHUs yCIeHIHOM 3kcnpeccuu. OObEeKThI
T€HETUYECKON NHKEHEPUH.

IIpakTHueckue MPUIOKEHNS U MEPCIEKTUBBI PAa3BUTHS N€HETUUYECKOW MHXKeHepuu. [ eHeTnueckas
WHXXEHEepUsT  MPOMBIIUICHHBIX  MHUKPOOPraHM3MOB  (CO3/aHM€  IPOMBINUIEHHBIX  IITaMMOB
MHUKPOOPIaHU3MOB Ul MPOU3BOJACTBA (PEPMEHTOB, aMHUHOKHCIOT, IMOJUCAXapUI0B, MHCEKTHUIHJIOB,
CIUPTOB U Ap.). 'eHHO-UH)KEeHepHas YHIOKPUHOJIOTHS: KCIPecCcHs reHa coMaTocTaTHHA B KieTkax E.
coli. Ilpoext “I'enom yenoBeka”.

Kaerounass wuHxkeHepusi. lcTropust CTaHOBIEHMS W pa3BUTUA KJIETOYHOM HWHIYKEHEPUHU.
TOTUNOTEHTHOCTh — NPHUHLIMIIMAIBHAS OCHOBA Ul TEHETHUYECKOW TpaHchopManuu pacTeHHd Ha
KJIETOYHOM YypOBHE. MeToabl KyJbTHBUPOBAHMS KJIETOK M TKaHEW. YCIOBHS KyJbTUBUPOBAHUSA M
CIEIIMAJIbHBIE IUTATENbHBIE CPEMBI.

OTarbl HKCIIEPUMEHTA 110 KJIETOYHON MHXKEHEPHH.

Brinenenne nporomnactoB. CriocoObl BBIZENEHHS MPOTOIUIACTOB: IUIA3MOJNIN3, (ePMEHTATUBHBIN
METO/I.

KynpTHBHpOBaHME MPOTOILUIACTOB: METOJ KUAKUX Kalellb, METO IJIaTUpoBaHus. /JJocTonHCcTBa U
HEJOCTATKU ATUX METOOB.
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CausiHue nportorulacToB.  TexHMKa comartmdeckoil ruOpuanmzanuu. MexaHus3M — CIUSHUS
IIPOTOIJIACTOB.

WNnentudukanuss comMaTudyeckux TIMOpPHUIIOB, CHOCOOBI MX CeleKIuH. YacToTa BO3HHMKHOBEHUS
COMAaTUYECKUX THOPHUIOB.

IIpakTHyeckoe  HCIONB30BAaHME  JOCTM)KEHHMH — KJIETOYHOM — nHkeHepuu.  IlosydeHue
MOHOKJIOHAJIbHBIX aHTHUTEJN (THOPHIOMHASI TEXHOJIOTHS). DTambl MOJIy4YeHHs] MOHOKIOHAIBHBIX aHTHTEN
U o0nacTH MX HpUMeHeHHA. MOHOKIOHaJIbHbIE aHTUTeNa 4enoBeka. Co3JaHMe HCKYCCTBEHHBIX
accouuanui KyJbTUBUPYEMBIX KIETOK BBICIIMX PpACTEHMM C MHUKpPOOPraHM3MaMM, Hay4HblE U
OPUKIAJHblE HJeM co3laHusd Takux accouuanuil. [IpoGiembl  Ouonoruueckoil  (ukcanuu
MOJIEKYJISIpHOTO a30Ta. IIpo0ieMbl M NMEepCHEeKTHBBl M€HETHYECKON MHKeHepuH pacTeHuid. KprobaHk
KJIETOK 1 MEPUCTEM PAaCTCHUM: 3HAUEHUE U IPUMEHEHHUE.

HanoOuorexnonorusa. CrocoObl  mosiydueHUss U 0OJACTHM  NPUMEHEHHS  IPOAYKTOB
HaHOOMOTEXHOJIOTHH.

CoBpemenHble npodiaeMbl OMOTEXHOJOTMM M NYTH MX pelleHusi. buorexunonorus - Haubonee
IIPOIPECCUBHOE MCIIOJIb30BAaHUE JKMBBIX CHCTEM JJI HY)KJ 4ejoBeuecTBa. [lepcrieKTHBBI pa3BUTHSA
COBPEMEHHOUM OMOTEXHOJIOTHH.

5. O6pa3zoBarejibHbIE TEXHOJIOTHHI
[Ipu peanuzanuu AUCUUIUIHHBL «OCHOBBI OHOTEXHOJOTHH» HCIOJB3YIOTCS CIEAYIOLIUE

00pa3oBaTesbHbIC TEXHOJIOTHUH:

- IPOEKTHAsI TEXHOJIOTHS,

- peﬁTHHFOBaﬂ TEXHOJIOI'UA,

- TEXHOJIOTHUS PA3BUTHUS KPUTUYECKOTO MBIIUICHUS;

- TEXHOJIOTUSl y4eOHOM AUCKYCCHUH;

- rpymnmnoBas padora,

WupopMannoHHbIe TEXHOJOTHH, WCIOIB3yeMble TIPH OCYIIECTBICHHH 00pPa30BaTEeILHOTO
mpolecca 1o AUCHUTIINHE:

- TEXHOJIOTHUU CMCIIaHHOI'O O6y‘~IeHI/I$I (‘-ITeHI/Ie J'IeKHI/Iﬁ C HCIIOJB30BaHUEM MYHBTHMCHHﬁHLIX
npe3eHTanumii; ucronb3oBanue JMOC «Moii yHUBEpCcUTET» MPU paboTe HaJl YePHOBUKOM pedepara).

6. YueOHO-MeTOIHYECKOE 00ecreYeHne CaMOCTOSITeJIbHOI padoThl 00y4aroUIuXcst

CamocTtosTenbHasi padoTa CTYAEHTOB 3aKIHOYaeTcs B IMOATOTOBKE K HAMKMCAHUIO KOHTPOJBHBIX
paboT, ¥ BHIIOJHEHUHU MPOEKTA M0 BEIOPAHHOI TeMe, BKIIIOYAroIeM B ce0sl IOUCK U aHaJIU3 JINTepaTypbl
10 TeMe, HanucaHue pedepara, MOArOTOBKY JOKJIaAa MO pedepary, ero KOHCIEKTa, a TAKKe CO3JaHHe
Npe3eHTalMK, WUTIoCTpUupyrome aoknan. OGecrneunBaercss ydyeOHbIM mocooueM: Kycmosa T.I1.,
Kouemosa JL.b. Beenenne B Oumorexnonoruto. MBanoso: U3a-so UBI'Y, 2007. — 140 c. (Haxoautcs Ha
Kadeape B DIEKTPOHHOM BHJE), KpOME OJTOr0 METOJMYECKHIl MaTepual 1o 00ecHeueHHIO
CaMOCTOSITENIbHON paboThl cTyAeHTOB mpuBoautTcss B I[lpunmokenun 1 k pabouelt mporpamme
mucuuruinael B DMOC «Molt yHuBepcUTeT»; (CONEPKUT rpaduK MPaKTHUYECKHX 3aHSATHM,BOMPOCH! K
KOHTPOJIbHBIM pa0oTaM U 3a4eTy, TEMbI IPOEKTOB, TpeOOBaHUs K pedepaTy U mpe3eHTalun).

7. XapakTepHCTHKA OLEHOYHBIX CpPeICTB /UIA TeKyllero KOHTPOJISI YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTANMU 00y4YAIOIMXCS 10 JHMCHHUILIMHE

B pamkax pelTHHroBOW cHCTEMBbl OLIEHKH 3HAaHUI O00ydYaromuxcsi OHOJIOTr0-XMMHYECKOIrO
¢bakynpTeTa, 00yJaromuiicss MOXKeT Ha0paTh MO AAHHOW JUCHUIUIMHE MakcUMaibHO 100 peHTHHIOBBIX
O6ayutoB. Texkymmii KOHTPOJIb 3HAHWM OCYIIECTBIISCTCS IyTEeM HAMUCAaHUS OOyYarOIIMMUCS
4 KOHTPONBHBIX pabOT IO OCHOBHBIM pazjieiaM Kypca. 3a KaXIyl YCHEIIHO BBIIOIHEHHYIO
KOHTPOJIbHYIO paboTy 00ydaroluiics mojay4daeT MakcuMaibHO 10 pedTHHTOBBIX OaJlIoB.
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OOyuaroniyiecss BBIMIOJIHSIOT M 3alUIIAIOT MpoekT. OIeHKa 3a MPOEKT CKJIAAbIBACTCS U3 MATH
COCTaBISIIONIUX: OIECHKH 3a YepHOBUK pedepata (10 OaiioB), OINEHKM 3a OMOPHBIA KOHCIEKT
(10 6ammoB), oneHkKH 3a mpeseHTtanuio paborel (10 6amioB), OLEHKHM 3a JOKJIAJ HAa CEMHHAPCKOM
sarsiTid (10 GanIoB), OIIEHKH 32 OKOHYATENIBbHBIHN, MepepadOTaHHBIA C YUETOM MPABKH MPETOoaBaTels,
BapuaHT pedepara (10 6amios). Kpome Toro, KaxapiM 00ydarOImmUMcsi MOTYT OBITh MTOTyYeHbI OOHYCHBIS
O6amtel (MakcumanbHo — 10) 3a akTUBHOE OOCYXXJICHME Ha CEMHHAPCKUX 3aHATUSX IPOEKTOB,
MPEJICTaBISIeMbIX IPYTUMH 00yuaroumucs (paboTa B Ka4eCTBE «OIMMOHEHTOB» U «PELIEH3EHTOBY).

Jis monydeHHsT OLIEHKU «3auTeHO» oOydarommecs 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 HaOpaBmme 55 OamnoB, WIM HamnucaBIIMe MeHee 4 KOHTPOJBHBIX pPaboT, WIH
HanucaBiue 1-4 KOHTpoONIbHBIE PabOTHl MeHee, 4yeM Ha 6 0a/ioB, WJIM HE HamucaBiiue pedepar
MOJTYYarOT OIICHKY «HE 3a4TEHO.

8. YueOHO-MeTOIMYeCKOe M HH(POPMANIMOHHOE 00ecTiedeHne TUCIIUTITHHBI

OcHoBHas nTuTeparypa:
1. IlenxynoB, C.H. I'enermueckas mmxenepus / C.H. lllenkyHoB. - M3n. 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. Hayunbie ocHOBbI OuoTexHonmoruu: ydeOHoe mocobue / B.A. T'opnenko,
H.M. Kyry3osBa, C.K. [Iatynuna. - M.: IIpomereit, 2013. - Y. I. Hanotexnonoruu B 6uonoruu. - 262 c. :
ui1., Taou., cxeM. - ISBN 978-5-7042-2445-7. http://biblioclub.ru/index.php?page=book&id=240486
3. Upmmbaenko, H.B. buorexnomorms: yuebnoe mocodome / H.B. IlpiMbanenko; Poccuiickuii
rocy/IapcTBEHHBIN nemgarornyeckuii yausepcuteT uM. A. U. I'epuena. - Cankr-IlerepOypr: PITIY um.
A. N. T'epuiena, 2011. - Y. 1. - 128 c.: w1 - bubmmorp. B kH. - ISBN 978-5-8064-1697-2; To xe
[OnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428265
4. MukpoOHOJIOTUsI C OCHOBaMH OHMOTEXHOJOTHMH (TEOpHS U TIpaKTUKA): ydeOHOoe Tmocobue /
I'.Il. HlyBaeBa, T.B. CBupunmosa, O.C. KopneeBa u np.; Hayd. pen. B.H. Kamaes. - Boponex:
BopoHnexckuii rocyjapcTBEHHbIM YHUBEPCUTET MHXKEHEPHBIX TexHoioruit, 2017. - 317 c.: Tabn., 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

JlononHuTenbHas IuTEpaTypa:
buozammura n 6uobde3omacuocts / moxa pen. E.b. Banosa - M.: Uzparensckuit Jom "BEJIT", 2012. - T.
IV, Ne 3(12). - 68 «c - |ISSN 2076-4758; To xe [DnekTpoHHBI# pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=137241
2. Epmumun, Al TeHerndyecku MoAuHUUMPOBAaHHBIE OpraHU3Mbl U OnoOe3omacHOCTh /
A.Il. Epmumme. - 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 ¥ XHMHUOTEpameBTHYECKHE Mpemnaparhl: y4eOHuUK / A. CH3EHIOB,
N.A. MuceroB, N.®. KapumoB; MunucrepctBo obOpaszoBanus u Hayku Poccuiickoit ®eneparuu,
QenepalibHOE  TOCYJapCTBEHHOE  Omo/keTHOoe  00pa3oBaTelIbHOE  YUPEXKACHHE  BBICIIETO
npodeccuoHaabHOro obpasoBanusi «OpeHOyprckuii rocyaapcTBeHHBIH yHHBepcHTET». - OpeHOypr:
OI'Y, 2012. - 489 c. URL:http://biblioclub.ru/index.php?page=book&id=270294
4. ®octep, JI. Hanorexnonoruu. Hayka, nanoBauuu u Bo3amoxknoctu / JI. docrep ; nep. A.B. XagosH. -
M. : PUL] "Texuochepa", 2008. - 337 c. - (Mup marepuasioB u texaosoruii). - ISBN 978-5-94836-161-
1. - URL: http://biblioclub.ru/index.php?page=book&id=135424
5. HesepoBa, O.A. IlumeBas GMOTEXHOJIOTHS MPOTYKTOB U3 CHIPbS PACTUTEIBHOIO MPOUCXOXKIEHUS:
yuebHuk / O.A. HesepoBa, I'.A.T'openuxoBa, B.M. Ilo3uskoBckuil. - HoBocubupck: Cubupckoe
yHUBEpCUTETCKOe wu3natenbcTBo, 2007. - 416 c.: Tabm., cxem. - (I[luranme mpakTHKa TEXHOJOTHS
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rurueHa kadectBo Oe3omnacHocTh). - ISBN 5-379-00089-4; 978-5-379-00089-9; To ke [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=57396
6. OCHOBBI OMOTEXHOJIOTHH MHUKPOBO0pociei: yaeoHnoe nmocodue / J[.C. [IBopenkuii, C.1. JIBopeukui,
E.B. IlemkoBa u ap.; MunucrepctBo oOpa3oBaHus U Hayku Poccuiickont @enepauuu, denepanbHoe
rocy/IapcTBEHHOE OIO/PKETHOE 00pa3oBaTelNbHOE YUPEKICHHE BBICHIETO MPOPECCHOHATBHOIO
obpa3oBanus «TaMOOBCKUN TOCYJapCTBEHHBIM TEXHUYECKUI yHHBEpCcUTET». - TamOoB: M3marenbcTBO
®I'BOY BIIO «TI'TVY», 2015. - 82 c.: un.,1a01., cxem. - buobi. B kH. - ISBN 978-5-8265-1495-5; To xe
[AnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=444691

Pecypcel nH(pOpMaMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «IHTepHeT»:

Cucrema »5JIEKTPOHHOM TOAJIEPKKHA OOpa3oBaTesbHOrO mpouecca «Moil  yHHBEpCUTET)
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

[Tpodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI:

3BC «YHUBEpCUTETCKAS oubimoreka OHJIAWH www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

Onexrponnsiii kartasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpammHoe obOecnedyeHue: ornepanudoHHas cuctema Microsoft Windows, maker oguCHBIX
nporpamm Microsoft Office, unrepuer-6pay3sep Internet Explorer, Moii yHuBepcurer.

9. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue T CIUTITHHBI

VY4eOHble ayAUTOPUU:

- IS IPOBEJCHUS 3aHATUN JIEKIMOHHOIO THUINA C KOMIUIEKTOM CIEHUAIM3UPOBAaHHON yueOHOM
MeOenM M TEXHHYECKUMH CpEeACTBaMH OOYYEHHs, CIYKAllUMHU s TNPeAOoCTaBiIeHHs y4eOHOMH
uH(popMaluu O0IBIION ayAUTOPUH;

- JUId TPOBEICHMS 3aHATHUM CEMHHApCKOIO THIA, KOHCYJIbTALMH, TEKYILIEr0 KOHTPOIA H
IIPOMEXKYTOUHOM aTTeCTalluy ¢ KOMIUIEKTOM CHEIUaIN3UpPOBAaHHON y4eOHOW MeOenu U TeXHUYECKUMU
CpeAcTBaMu O0yYeHHS;

[Tomemienue aJis CaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaTN3UpOBAaHHON
yueOHOIl Mebenn, KOMITBIOTEPHOM TEXHHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHUs K ceTu «MHTepHeT» u
obecnieuenuneM gocryna B QUOC.

JleMoHCTpanoHHOE 000pYyJI0BaHUE W Y4eOHO-HAIIAJHBIE MOCOOUS JUIsl 3aHATHHA JIEKIIMOHHOTO
TUMa, OOECHEeYMBAIOIINE TEeMaTHYECKHE WJUTIOCTPALlMU: JEMOHCTpPAIMOHHOE 000pyIoBaHHE (MOJIEIH,
MAaKeThbl); SJIEKTPOHHBIE TTOCOOUS (IIPE3EHTAIINH ), TIeYaTHbIC TOCOOUs (TAOIHIIBI, MTAKATHI).
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ABTOp paloueii mnporpaMMbl IMCUMILUIMHBI: Tpodeccop Kadeapbl (yHIAMEHTATBHON W
IIPUKIIAJHOW XUMHUH, 101, A.X.H. Kodyerosa JI.b.

[IporpamMmma paccMOTpeHa © YyTBEpXKJACHA Ha 3acenaHuu Kadeapbl (QyHIaMEHTAILHON U
npukiagHor xumun 30 aBrycra 2023 r., mpotokos Ne 1.

[Tporpamma oGHOBIIEHA
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CornacoBaHo:

PykoBoaurens OI1 T.I1. KycroBa

(moanuce)




