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IosicHuTeIbHAA 3aMIUCKA

buortexnonorus (bT) — 3T0 OTHOCUTENBHO MOJIOJAsi HAYKA U HA CETOAHS MBICIUTCS KaK
HayKa, CO3/aolllas TEOPETUYECKUE MPEINOCHIIKU Ul pa3pabOTKU CIIOCOO0B U CXEM MOJIyYEHUs
MPaKTUYECKU IIEHHBIX BEUIECTB U IPOLIECCOB HA OCHOBE KYJIbTUBUPOBAHUS  IIEJIBIX
OJIHOKJIETOYHBIX OPraHU3MOB — MHUKPOOPIaHM3MOB, a TakXe CBOOOJHO pacTyIIUX KIETOK
MHOTOKJIETOYHBIX OPTaHU3MOB (pacTEeHUI U KUBOTHBIX).

buoTtexHonoruss — 3TO MHTErpaibHas MO CBOEH mpupoje o0lacTh HAyKd M TEXHUKH,
KOTOpasi ONUpPAeTCs Ha TEOPETUYECKHME U METOJUYECKHE IOJIOKEHUS MHUKpPOOUOJIOTHH H
OMOXMMHH, MOJIEKYISIPHOH OMOJOTMM M TEHETHKH, (U3MOJIOTHMM U LUTOJOTUH, a TaKKe
HCIOJIb3YET IPOrPECCUBHBIE XUMUUECKUE TEXHOJIOTUU. B TakoM ee moHMMaHUKM OUOTEXHOJIOTHS
3aHMMAETCi TEMU IPOIIECCaMU, KOTOPbIE MOKHO BECTH HE B IPHUPOJE, a B HCKYCCTBEHHO
CO3JaHHBIX YCJIOBHIX OMOJIOrMYECKOr0 MPOU3BOACTBA, TO €CTh KPYIJIOTOJUYHO U IOBCEMECTHO,
HE3aBHCHMO OT CE30HA, KJIMMAaTUYECKHUX, MOTOJHBIX U reorpapuueckux yciosuid. Ilpu stom
CYLUIECTBEHHOE€  BHMMAaHHE  yAENsAeTCS  ONTHUMHU3aLMU  KOHKPETHBIX  OMOTEXHOJIOTH,
HaIPaBJIEHHOMY W3MEHEHMIO IPOLIECCOB JJIsi JOCTUKEHUS MAaKCHUMAaJbHOTO BBIXOJlAa LEIEBOrO
npojaykra. VIMEHHO OTH TOJOXKEHHUS MNPUHLMIHUAIBHO OTIMYAIOT OHOTEXHOJIOTHIO OT
CEJIbCKOXO3SMCTBEHHOW HAyKH, I'/le KIMMaTHYeCKue U JIpYrue MPHUPOJHbIE YCIOBUS SIBISIOTCS
caMblM MOIIHBIM (DaKTOPOM, TPEMATCTBYIOIUM CO3JaHUI0 CTAaOWJIBHBIX JOJITOCPOYHBIX
TEXHOJIOTUH, U CYLUIECTBEHHO OTPAaHMYMBAIOT BO3MOXXHOCTH HAy4YHOTO IPOTHO3UPOBAHUS U
YIPaBJICHUS.

[Ipu paccMOTpeHMM BHYTPEHHEH CTPYKTYpbl CYIIECTBYIOIIMX OHOTEXHOJIOTHH,
BO3MOXHO, BBIICTUTh pPAa3IMYHbIE YPOBHU. OTO, BO-NEPBBIX, OMOJOIMYECKHE HAYKH,
COOTHOCHMBIE € (yHIAMEHTAJbHBIMM  OHOJIOTUYECKHMMH  HCCIEIOBAaHUSMHU  (TEHETHKa,
MOJIEKYJsIpHass ~ OMOJIOTHS, OHOXUMHUS, MHKPOOHOJIOTHS, DH3UMOJIOTUS, HMMYHOJIOTHS,
Kpuobuosorus); Bo-BTOpbiX, BT B cTporom cmbicie cioBa, peanusyemass B IPHUKIATHBIX
UCCIIEIOBAaHUAX, KOHCTPYKTOPCKHUX pa3pabOTKax, MPOM3BOACTBE HOBOW MPOAYKUMH (T€HHas
UHXEHEepHUs, SH3MMHasg HHXXEHEpHs, HUMMYHHas WHXeHepus, (pepMeHTalus, HCKYCCTBEHHas
KYJIbTYypa KJIETOK, Cerapanus U OYMCTKA); B-TPETbUX, OTpaciu wiu cepsl npuioxenus bT B
HapOJHOM  XO3SIUCTBE  (3paBOOXpaHEHHUE, arponuiieBas MPOMBIIUIEHHOCTb,  XUMHMS,
aKBaKyJbTypa, CEJIbCKOE XO3iHCTBO, HHEPreTHKa, OXpaHa OKPYXAIoUIell Cpelibl) - YpOBEHb,
COOTHOCHMBIH C OTPAciaeBbIMU PbIHKAMH COBITA IPOU3BEIEHHON ¢ moMolibio bT npoaykiuu.

Bce 310 oOycnaBnuBaeTr HEOOXOAMMOCTb H3YyY€HHUs JAaHHON yuyeOHOM AMCUMILIMHBI B
acnupaHType.
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OcCHOBHbIE KPUTEPHH OLICHUBAHUS 0TBETA
MOCTYIAONIEro B ACMUPAHTYPY

BcerynuTtensHO€ HCTIBITAaHKE IPOBOJUTCS B YCTHO-MIMCbMEHHOM BHJIE M COCTOUT U3 TPEX
BonpocoB. Ha nepBbIiii 1 BTOPO# BOMPOCHI OTBET JAETCS B TUCbMEHHOM BHJIE, OLICHUBAETCS
MUCHbMEHHBIN OTBET MOCTYMAIOIIET0, a TAKKE OTBETHI MOCTYMHAIOIIETO HA I0MOJIHUTEIIbHbBIC
YCTHBIE€ BOMPOCHI KOMUCCHUH.

OreHka 3HaHUM MOCTYMAOIINX MPOU3BOIUTCS 10 CICTYIONTUM KPUTEPHUSIM:

- OLICHKAa «OTJIMYHO» BBICTABJISETCS IOCTYNAOUIEMY, €CIH IIPU OTBETE HA BOIPOCHI
Owiera OH TPABWIBHO U TPAMOTHO HCIOJB3YET B OTBETAX OOIIECHAYYHYIO TEPMHUHOJOTHIO;



MOJHO PAaCKPBIBAET OCHOBHBIE TMIOJIOKEHHS, COMPOBOXIACT WX MPUMEpPAMH, TPaMOTHO
WCIIOJIb3YeT TEPMUHBI U TTOHSTHS.

OIIEHKA «XOPOIIO» BBICTABJIETCS MOCTYMHAIOIIEMY €CIM IIPH OTBETE Ha BOIPOCHI OuseTa
MOCTYIAIOIINI MPAaBWIBHO PACKPBUI 00CYKIaeMyI0 TEMY, OJHAKO OTBET OB HEMOJIHBIM WJIH
MIPU U3JI0KEHUU (PaKTOJOTUUECKOTO MaTepHuayia JOIMYIICHbl HE3HAYUTEIbHbIE HETOYHOCTH, UTO
MIPUBEJIO K HEOOXOAUMOCTH MMPUMEHUTD JIOTIOJTHUTEIHHBIE BOIIPOCHI;

- OIIEHKA «YAOBJICTBOPUTEIHHO» CTABUTHCA HCIBITYEMOMY, €CJIM OH TPH OTBETE Ha
BOINPOCHl OwWjieTa BIAAEET TOJHKO OOIMMMH TOHSATHUSMH, TIOKA3bIBaeT cJadble 3HAHUS
TEPMUHOJIOTHH, C TPYZIOM OTBEUYAET Ha JAOTOJTHUTEIbHBIC BOIIPOCH AK3aMEHATOPOB;

- OIICHKA «HEYJOBJIECTBOPHUTEIIHHO)» BBICTABIISIETCS MOCTYNAIONIEMY, €CJIM OH MPU OTBETE
Ha BOMPOCHI Ouiera AOMyCKaeT rpyOble OIIMOKH, HCIOJIb3YeT OIKCATENbHOE H3JI0KEHHE
chopMyIUPOBAaHHBIX B OMJIETaX BOIPOCOB, HE YMEET O0O3HAYUTH M M3JIOKUTH MPOOJIEMBI; HE
OTBEYaeT Ha JOMOJHUTEIbHBbIE BOIPOCHI HK3AMEHATOpPAa; OTKA3bIBAe€TCS OT OTBETa IOCIIE
03HAaKOMJIEHHUS C BOIIpOcamu Ouiera.

OcHoBHbIE BONPOCHI K BCTYNUTEIbHOMY HCIBITAHMIO 110 00pa30BaTe/IbHON MporpaMmme
NOCJIeBY30BCKOI0 NpodeccHOHAIBLHOT0 00pa30BaHNs CHIENHATBHOCTH
03.01.06 6uoTexHo0rUs1 (B TOM YHCJIe OMOHAHOTEXHOJIOTHH)
l. 3agaun u MeToAMYECKHE TOJIXOAbl OuorexHojoruu. Vcropuueckoe pas3BuTHE
COBPEMEHHBIX OTpaciieil OMOTEXHOIOT U
2. Hcnonp3oBaHue COBPEMEHHBIX OHMOJIOTMYECKMX METOJOB Jii OOpHOBI € 3arpsi3HEHUEM

OKpYKarollen cpeibl

buonorudeckast o4rcTKa CTOYHBIX BOJ

Pa3paboTka TEXHUUECKUX YCTPONUCTB HA OCHOBE METOJ0B OMOJIOTHYECKOH OUHCTKH.

OcHoBHbIE KIaccu(PuKanuu OMOJIOTUIECKH aKTUBHBIX BEIIECTB

[lepcriekTHBHBIE KJIacChl OMOJOTUYECKU aKTUBHBIX BellecTB. [IpakTuyeckoe npuMeHeHe

OMOJIOTMYECKH aKTHBHBIX BEILIECTB

7. TIpOMBILIUIEHHBII CHHTE3 HEKOTOPHIX LEHHBIX OHOJOTMYECKH AKTHUBHBIX BEIIECTB U
OMOJIOTMYECKUX KOMIIOHEHTOB (aHTHUOMOTHKH)

8. IIpoMbllJIEHHBIH CHHTE3 HEKOTOPBIX ILIEHHBIX OMOJIOTMYECKM AKTUBHBIX BEIIECTB U
OMOJIOTMYECKUX KOMIIOHEHTOB ((pepMeHTHI)

9. IIpoMBbIIUIEHHBIH CUHTE3 HEKOTOPHIX IIEHHBIX OMOJIOTMYECKH AaKTUBHBIX BELIECTB U
OMOJIOTMYECKUX KOMIIOHEHTOB (TOPMOHAJIbHBIE MTPETapaThl)

10. DH3UMOIOTHS KaK COBPEMEHHOE HalpaBieHHEe OMOTEXHOJIOTUU

11. OcHOBHBIE 337a4U U METO/IbI SH3UMOJIOTUU

12. PazpaboTka COBpEMEHHBIX CIOCOOOB MOJy4eHHs] (EPMEHTOB U  MPAKTUYECKOE
[IPUMEHEHHE

13. I'enHas MHXXEHEPUS KaK COBPEMEHHOE OHMOJIOTMYECKOE HalpaBiIeHHE

14. 3agaun U METOIUYECKHE MOAX0/Ibl TEHHOW MHKEHEpUU

15. ®epmMeHThI F€HETUYECKON NHKEHEPUHT

16. BexTopusie mosexkynsl JJHK

17. Benenue monekyn JJHK B kinetku. Merobl oT60pa ruOpuHbIX KIOHOB.

18. Meroapbl kKOHCTpyHpoBaHusi THOpuUIHBIX MoJiekyn JJTHK

19. Ilytu nepenauu reHeTUYECKON HHPOPMAITIH.

20. ITIpon3BOACTBO IIEHHBIX OHOJOIMUECKHUX IPENnapaToB: HCKYCCTBEHHOE IPOU3BOJICTBO
WHCYJIMHA, HHTEpQEepoHa.

21. Ilpo6GieMbl OTy4€HUS U PacIpOCTPAHEHUS TPAHCT€HHOMN MPOAYKIIUU

22. Jleuenune reHaMu

23. Knerounasi WH)KEHEpUsS KaK COBPEMEHHOE OHMOJIOTHMYECKOE HampaBjeHue. 3aJadud U
METOAUYECKUE TIOIXO0 bl KJIETOYHOU HHXKEHEPUU

24. Pa3paboTKa U CO3/1aHH€ HOBBIX COPTOB PAaCTEHUMN U BUOB KUBOTHBIX

ANl



25. Ilpo6GiieMbl KIIOHUPOBAHUS )KUBOTHBIX OPraHU3MOB

26. KproOuoJsiorus Kak COBpeMEHHOE HallpaBJIeHUE OUOJIOTMYECKUX HAayK

27. OcHOBHBIE 3a7]aul U METO]Ibl OMOHUKH.

28. MccnenoBanre MUKpOMHpPA C MOMOIIbIO HAHOTEXHOJIOT Uil

29. buoceHcopsl

30. IIpumenenne UMMOOMIM3UPOBAHHBIX (EPMEHTOB

31. T'ubpuaomsl. [IpakTHueckoe IIPUMEHEHUE IPOLYLIUPYEMBIX rudbpuoMamMu
MOHOKJIOHQJIbHBIX aHTUTEIL.

32. Knaccudukanusi, ycTpoHCTBO U MPUHLIMIT pabOTHI (PEPMEHTEPOB.

33. KynpTUBUpOBaHHE MUKPOOPTaHU3MOB B (pepMeHTEpax U peakTopax

34. Konbrorauus Kak pa3HOBUIHOCTh PEKOMOMHAIIMN Y MUKPOOPTraHU3MOB.

35. TpaHcayKusi Kak pa3HOBHUJIHOCTh PEKOMOMHAIIMN Y MUKPOOPTraHU3MOB.

36. Tpanchopmanus Kak pa3HOBUIHOCTh PEKOMOMHAIIMN Y MUKPOOPTraHU3MOB.

37. BUOTEXHOJIOTHS BAKIUH.

38. Knaccuduxarus aHTUOMOTHKOB.

39. KineTkn MIMMYHHOU CHCTEMBI M UX B3aWUMOJICHCTBHE B MUMMYHHOM OTBETE.

40. KonTposnb  0Ge3BpeAHOCTH UM MUKpPOOMOJIOTMYECKHMH  KOHTPOJIb  BETEPUHAPHBIX
OMOJIOTMYECKUX MpPEenapaToB

Coaep:kaHue NporpaMMsl

Tema 1. BBenenne B 0uorexnosoruio. OcHOBHbBIE 32Ja4H M METOAbI O0MOTEXHOJIOTMH.
HUcrTopuueckoe passurue

buoTexHon0rMs Kak CHHTE3 COBPEMEHHBIX HAlpaBiIeHUH OMOJIOTUN

3ajauu 1 METOAUYECKUE TIOIX0 bl OMOTEXHOIOTHU

HcTopuyeckoe pa3BUTHE COBPEMEHHBIX OTpaciiell OMOTEXHOJIOTUU

buortexnonorus. Hayunoe 3nanue. HaGmonenue u skcrepument. daxr. Onucanue, u
obbsacaenue. ['unoresa. Teopun. AGCTparupoBanue U uaeanusanus. MoaenupoBaHue.

Uctopus pasButus OuotexHosoruu. COBpEMEHHOE pa3BUTHE OHOTEXHOJIOTUH.
Crpykrypa coBpeMeHHOW OuotexHosoruu. OCHOBHbIE HAy4YHO-IPAKTHUECKHUE HaIlpaBJICHUS.
O6beM MHUPOBOrO pbhIHKA OMOTEXHOJIOIMYECKONM NPOAYKUHMH. BHOTEXHOJOrHS B pelIeHUU
couManbHbIX npobseM. [Tpon3BoaCTBO aHTHOMOTUKOB, TOPMOHOB, (epMeHTOB. IIpon3BoaCTBO
HE3aMEHUMBbIX aMUHOKHCIOT. CBsi3b OMOTEXHOJIOTUU C MPOoOIeMaMH IPUPOI00XPAHUTEIHHOTO
wia"a. KonBepcus Ouomaccsl B 61oras.

Tema 2. UcnoJsib30BaHue OHOJIOTHYECKHX METO10B
OYNMCTKHU OKpYKalolei cpeabl

Hcnonb3oBaHNE COBPEMEHHBIX OMOJIOTUYECKUX METOIOB JUIsi OOpbOBbI C 3arps3HEHHEM
OKpYKarollen cpeibl

buonoruyeckast o4rcTKa CTOYHBIX BOJ

Pa3paboTka TEXHMUECKUX YCTPONUCTB HA OCHOBE METOJIOB OMOJIOTUYECKON OUUCTKH.

Pa3paboTka skcnepecc-MeTo10B OMOTECTUPOBAHUS U YCTPONCTB Ui UX peasln3allui.

JleiicTBre aHTPONMOTEHHBIX (aKTOpoB. BiusHMEe CcOeAMHEHUH TSDKENIbIX METaJUIoB.
Bo3neiicTBue opraHn4ecKuX COEAMHEHHUIA.

buonorndeckas ouncTka CTOYHBIX BOJ. Pa3paboTka TEXHUYECKHUX YCTPOWCTB HAa OCHOBE
METO/I0B OHojoruyecko ouMcTkH. Pa3paboTka sKcrmepecc-MeTof0B OHMOTECTUPOBAHUSA H
YCTPOMCTB JJISl X pealli3alliH.

Tema 3. Buoj1ornyecKu aKTHBHBIE BellIeCTBA
OcHoBHbIE KIaccu(uKanuyu OMOJIOTHUYECKH aKTHBHBIX BEIIECTB
[TepcniekTUBHBIE KIACChI OMOJIOTUYECKH aKTHBHBIX BEILIECTB
[IpakTrueckoe npuMeHeHHEe OUOTOTUYECKUA aKTUBHBIX BEIIIECTB



buosornyeckas akTUBHOCTh XUMHYECKUX COCUHEHUN

[lepciexkTuBHBIE Kjacchl OMOJIOTMYECKHM AaKTHBHBIX BeLIECTB. bpaccuHocTepounpl
Heiiponientuapl.  Onuronykneotuasl U Jp. IlpakTuueckoe npuMeHEHHE OHMOJIOTMYECKU
aKTUBHBIX BemiecTB. VccnenoBaHus NEHCTBUS M IPAKTHUECKOIO NPUMEHEHUs OHOJIOrMYECcKU
aKTUBHBIX BELIECTB HAa MHUKpPOOPraHW3Max, PACTEHMsX, OECIO3BOHOYHBIX M I03BOHOYHBIX
YKUBOTHBIX

Tema 4. BuoTexHoJI0THsA ¥ OPraHMYECKUI CUHTE3.
MeToabl noJjiyuyeHusi 0H0JOTHYEeCKHX KOMIIOHEHTOB.

[lepcnekTrBHBIE OMOJOTHYECKHE KOMMIOHEHTHIL lcTopmueckoe pa3BUTHE MPOU3BOACTBA
OMOJIOrMYECKUX KOMIIOHEHTOB

[IpombIIINIEHHBI CHUHTE3 HEKOTOPHIX IIEHHBIX OWOJOTUYECKH AaKTHUBHBIX BEIIECTB U
OMOJIOTUYECKUX KOMIIOHEHTOB (aHTUOMOTHKHU, (DEPMEHTHI, TOPMOHAJIbHbBIE IpenapaThl, OCNIKH,
AMUHOKHCIIOTHI U JIp. KOMIIOHEHTHI UCIIOJIH3YEMbIE€ B KAYECTBE KOPMOBBIX J0OABOK).

Pa3ButHe mnpakTHUecKOro NPUMEHEHHS OWOJOTUYECKMX KOMIIOHEHTOB B OTpPACix
HapOJIHOTO XO35IMCTBA

CuHTE3 CIOXKHBIX MOTU(PYHKITMOHATBHBIX COSAMHEHHH.

TexHOIOTHYECKHE CXeMbI MUKPOOHOJIOTHYECKOTO MPOU3BO/ICTBA.

Oxucnenue. BoccTaHoBICHHE.

Tema 5. XuMuveckass 1 MHKEHEPHAs JH3UMOJIOTUS

DH3UMOJIOT Ul KaK COBPEMEHHOE HarpaBjieHHe OMOTEXHOJIOTUU

OcHOBHBIE 337Ja4ul U METO/Ibl SH3UMOJIOTUU

Pa3paboTka COBpeMEHHBIX CIIOCOOOB IMOJy4eHHUs IEPCHEKTUBHBIX (PEPMEHTOB U
IIPAaKTHUYECKOE IPUMEHEHHE

TexHuueckue ycTpoicTBa, hepMeHTEpHI

buonoruueckast poJib (hepMEHTOB.

Hcnonb3oBanue (epMEHTOB B KaueCTBE HMHCTPYMEHTOB JUISI OCYIIECTBIIEHUS TOHKOI'O
XUMHUYECKOTO OPraHUYECKOrO CHHTE3A.

Bompochkl co3zmaHus KaTaJIUTUYECKMX CHUCTEM Ha ocHoBe (epmeHToB. ['e u  kak
WCIIONB3YIOT (EepPMEHTHI. YCTPOUCTBO (¢epMeHTepoB. JluHaMHKa MHPOBOTO TPOM3BOJCTBA
(dhepmeHTOB

[Ipumenenue GpepMEHTOB B METUIIMHE

Tema 6. OcHOBHBIC HATIPABJICHHUS IeHETHYECKONH HHIKEHEPHHU

I'enHas nHXeHepus Kak COBPEMEHHOE OMOJI0rMYecKOe HalpaBJIeHUE

3aja4i 1 METOAMYECKUE TIOIX0/bl FTEHHON MH)KEHEPUH

[Ipou3BOCTBO 1IEHHBIX OHOJOTMYECKHX IPENapaToB: HCKYCCTBEHHOE IPOU3BOICTBO
MHCYJIUHA, UHTepdEepoHa, TOPMOHA pOCTa YeJloBeKa U JIp.

[IpoGnembl nOTydeHHs U paCIPOCTPAHEHUS TPAHCITEHHON POAYKLIUN

Jleuenue renamu

Ienu u 3aau reHeTUYECKON MHIKEHEPHH.

Hcropust pa3BuTusl INeHETHYECKOM HHKEeHepnHh. PepMEHThl I'€HETUYECKOM WHKEHEPHUHU.
Pectpukrasel. Oumonykieassl. JIHK-nmuraza. JIHK-momumepasza. OOpaTHasi TpaHCKpHUIITasa.
Konmnesas nezokcunykineotuami-rpancdepasa. pyrue pepmMeHTsI.

Metonpl koHCTpyupoBanusi rudpuanbix moiekyn JJHK. Bekropusie monexynst [JHK.
Beenenune wmosexkyn JHK B xmerkn. Mertoasr oTO0pa ruOpuaHbBIX KIOHOB. [IpoOGiembr
MOJIyYEHUS U PACIIPOCTPAHEHUSI TPAHCTEHHOW MPOIYKIIUH

MeTtopl TeHEeTMYeCcKOW TpaHcpopMalMy pacTeHH. YCTONYMBOCTH K TIepOUIUAaM.
VYceroitunBocTh K HaceKoMmbIM. benku. XKupel. [lonmcaxapuael u npyrue caxapa.

N3meHeHne CBOMCTB CEIbCKOXO3SMCTBEHHBIX U TEXHUYECKUX PACTEHUHN



I'enernueckas moaudukanus miactua. ['eHHass uHX)eHepus B )KUBOTHOBOJCTBe. JleueHue
reHamMu. 3Hau€HuEe UHTETpaly B FTeHOM I Cy/1b0bI "eyeOHoro" rexa.

[lytu nepenayu reneTudyeckoi nHGopMaLuu.

Ob6nacTy NpUMEHEHUs TeHOTepanuu

['eHoTepanus HEKOTOPBIX HACIEACTBEHHbIX 3a00JI€BaHUN

Tema 7. OcHOBHBIE HAIIPaBJIEHHUS KJICTOYHON HHKEHEPUH

Knerounas uHxeHepusi Kak COBPeMEHHOE OMOJIOTHYECKOE HAllpaBJIeHHE

3aja4u 1 METOAMYECKUE TIOJIX0/Ibl KJIETOUYHOU HHKEHEpUU

Pa3paboTka u co3gaHye HOBBIX BUJOB MUKPOOPIaHU3MOB

Pa3paboTka u co3gaHue HOBBIX COPTOB PACTEHHI U BUJIOB JKUBOTHBIX

[IpoOnembl KIOHUPOBAHUSI KUBOTHBIX OPraHU3MOB

Pa3paboTka 1 co3aHne HOBBIX COPTOB PACTEHHUI U BUJOB )KUBOTHbIX.

[Ipou3BoCTBO MaIbMOBOTO Macia, KOKOCOB, (DMHUKOB, CaxapHOro TPOCTHHKA, Kode,
LBETOB U pAJa, 3aCyXOYCTOMYUBBIX M MOTEHUIUAIBHO IIEHHBIX B 3KOHOMHUYECKOM OTHOIICHUU
pacTeHui.

MeTo1bl pabOTHI ¢ KyJIbTYpaMu KJIETOK U TKaHEH.

KnonanpHoe MHKpOpasMHOKE€HUE pacTeHM u ero kiaccudukanus. [lomydenue,
KYJIbTUBHPOBAaHUE U THOPUAN3ALUS IPOTOILIACTOB. TeXHOIOTHS MOJTydeHUsI THOPHUIOM.

ITombITKY BBISBICHHSI COJIEYCTOMYUBBIX PACTEHUN.

Tema 8. Buocencopsl

CoBpemeHHbIE HalpaBleHUs CO3/1aHusl OMOCEHCOPOB

BI/IOCCHCOpBI JJI1 MOHUTOPUHTA

[Ipumenenne 6uoceHCOPOB

buocencopsl

Hcropudeckue acnekTsl co3AaHusi OMOCEHCOPOB. AHAIN3 OMOCEHCOpaMH OMOJIOTHYECKUX
xuakoctel. IIpuHIKITBI KOHCTPYHUPOBAHUS OMOCEHCOPOB

buocencopsl Ha ocHOBE (hepMEHTOB

B Guocencope Ha II0K03Y C HCIIOIb30BaHUEM IITFOKO30KCUIa3bl, IPOTEKAET CIIETYOIas

[IpunnunuaneHas cxema 6uoceHcopa. Meroa UMMOOMIIN3aLUU KIIETOK.

[Ipumenenust kJaeTouyHbIX OuoceHcopoB. Co3naHue OMOCEHCOPOB Ui CEJIEKTUBHOIO
onpezeneHuss GeHoJ0B, MPOJINHA, TIyTaMUHa, TUPO3HHA, MOJIOYHON W acKOpPOMHOBOM KHCIIOT,
TJIFOKO3BI.

Tema 9. HoBeiilune 1ocTH:KeHHS] OMOTEXHOJIOTHH
U NepPCrneKTUBbI Pa3BUTHUSA
dunocohckoe OCMBICICHIE COBPEMEHHBIX OMOJIOTUYECKUX HAIIPaBICHUN
[IpumeHenre UMMOOUITU3UPOBAHHBIX (DEPMEHTOB
I'uOpuomel. [IpakTnueckoe IpUMEHEHUE IPOIYLUPYEMBIX rudbpuoMaMu
MOHOKJIOHQJIbHBIX aHTUTE
[lepcriekTHBBI pa3BUTHS OMOTEXHOIOTUH
[lepcrieKTHBBI pa3BUTHS HAHOTEXHOJIOTUU
CucreMbl 1 HHCTPYMEHTBI T€HETUYECKON NHKEHEpUU OyAyIIero.
[Toucku reHoB, KOJAUPYIOUIUX HOBbIE M0JI€3HbIE IPU3HAKU
Hcnonb3oBaHre UMMOOUIM3UPOBAHHBIX (DEPMEHTOB
I'uOpuoMbl ¥ IpaKTUYECKOE MPUMEHEHNE MOHOKIIOHAJIbHBIX aHTUTEL.

Tema 10. Mopckast 6MOTEXHOJIOTHUA
Pa3paboTka BakuuH npoTuB Oosie3HEH PbIO U pakooOpa3HbIX, BHI3BIBAEMBIX BHUPYCAMH U
BUOpHOHAMU.
['eHHas MHXEHEPHUS MOPCKUX PACTEHUN.



KynbTuBHpoBaHHE MOPCKUX BOJOPOCIEH, KOTOPbIE MOTYT YHOTPEOIATHCS B MUILY

YCJIOBCKA, CETbCKOXO03IHCTBEHHBIX JKMBOTHBIX, MCIIOJB30BaTbCAd KaK CbhIPbC I MHOTHUX
OTpacyiell TPOMBIILIEHHOCTH.

HOJ’Iy‘ICHI/IG JICKApPCTBCHHBIX CPCACTB U3 MOPCKUX OPraHu3MOB.
HOJ’Iy‘ICHI/IG HpOTI/IBOSII[I/Iﬁ K TOKCHMHaM MOPCKHUX XKNBOTHBIX.

PEKOMEHAYEMAS JOINOJIHUTEJIBHAS JIMTEPATYPA

Pexomenayemas iureparypa (10MOJHUTEIbHAN)
buonoruueckuii KOHTPOJIb OKpYKarolleld cpelpl: OMOMHAMKALUS U OMOTECTUPOBAHHE :
non. M-BoM obpaszoBanusi u Hayku PD B kadecTtBe yueb. moco0. sl CTY/. BY30B, ... TIO
HampasiieHHI0 noarotoBku "buonorus" u Ouosor. cneuuansHocTsM / noxa pen. O.IL
Menexosoii u E.W. Eroposoii . - M. : Akanemus, 2007. - 288 ¢
buorexnonorus : Jlonm. M-BoM cenbckoro xo3siictBa P® B kauecTBe ydeOHHMKA MIJis
CTYIACHTOB BY30B, OOydaroluxcs IO CEIbCKOXO3SHCTBEHHBIM, €CTECTBEHHOHAYYHBIM,
MeJarornyeckuM CIenuanbHOCTIM U Marucrepckum nporpammam / Ilox pea. E.C.
Boponuna. - CII0. : THOP/, 2008. - 704 c.
buorexnonorus : Pexk. YMO no meaunuHCKOMY U (hapMarieBTUIeCKOMY 00pa3oBaHUIO
By30B Poccun B kayecTBe yueOHOro mnocoOusi JUisi CTYAEHTOB, OOYYaroIUXCS 110
cnermansHoctd 060108 (040500) "dapmamus" / FO. O. Cazwsixkun, Opexos, C.H.,
UYaxkanesa, 1.U. ; [lox pen. A.B. Karnunckoro. - 2-e u3n. ; crep. - M. : Akagemus, 2007.
- 256 c. - (Bricmee nmpodeccronanbHOE 00pa3oBaHue).
buorexnonorus [DnexTpoHHBIA pecypc|: DeKTpoHHOE ydeOHOoe u3maHue. - : M-BO
ob6pazoBanusi PO. I'YPL] OMTO. 3A0 «Hoswsrii Juck», 2004.
buprokos B.B.OcHoBbI npomblnieHHON 6uoTexHonoruu.: Jon. YMO no oOpa3oBaHuio
B 00JIaCTH XMMHYECKOW TEXHOJIOTMM M OMOTEXHOJIOTMH B KadecTBe yueO. mocoO. amus
BYy30B / M.: Konoc-Xumus, 2004. - 296 c.
BBenenue B OMOTEXHOJIOTHIO | METOAMYECKHE pexoMeHmanuu / cocT.. M.A. EropoB —
Actpaxanb: U3naTenbckuii oM «ActpaxaHckuil yHusepcuter», 2006. — 16 c.
I'muk, bepnapn. MounekynspHas OuorexHonorus. [lpuHnunsl u npumenenue / Iauk
bepnappn, Ilactepnax Jlxexk ; Ilox pen. AAnkosckoro H.K. - M. : Mup, 2002. - 589 c.
l'onuapenko, I'.I. OcCHOBBI TeHETHYECKOW WHXXEHEpUHu : nom. M-BoMm oOpa3oBaHHs
PecniyOnuku benapych B kauecTBe y4yeO. moco0. /Ui OMOJOTMYECKHX CIELMATIBbHOCTEH
By30B / I'. I'. 'oHuapenko. - MH. : Beicu. mik., 2005. - 183 c.
Eroposa, T.A., Kiunynosa C.M., )Kusyxuna E.A. OcHoBbl 6uotexnonoruu : Jon. YMO
0 CIIell. Tef. 00pa3oBaHus B KayecTBe yuel. moco0. st By30B 1o crell. "buosorus" / 3-
e u3 . ; crep. - M. : Akagemusi, 2006. - 208 c.

10. Monexynsipaast 6uorexnonorus. [lpunuunel u npumenenue / I'nux bepnapn, Ilacrepnak

11.

Jbxex ; Ilox pen. SAnxoBckoro H.K. - M. : Mup, 2002. - 589 c. : wi. - (Jlyumwmit
3apyOexKHbIH yUEOHHUK).

OcuoBbl 6uotexnonoruu : JJon. YMO mo crmen. nen. oOpa3oBaHusi B KauecTBe y4eO.
noco6. g By3oB no cren. "buonorus" / T. A. Eroposa, Kinynora, C.M., XuByxuna,
E.A. - 3-e mu3n. ; ctep. - M. : Akagemus, 2006. - 208 c. - (Beiciiee npod. oO6pazoBanue).

12. OcHoBbl npomblluieHHON O6noTexHonoruu : Jon. YMO no oOpa3oBaHuio B 00JacTH

XUMUYECKON TEXHOJOTUM U OMOTEXHOJIOTHUHU B KauecTBe yueO. mocoO. ais By3oB / B. B.
buprokos. - M. : KosnocC-Xumus, 2004. - 296 c. - (YueObnnku u yuel. moco0. i By30B).

13. Ilo3usgkoBckuii  B.M., HeBepoBa O.A., 'opeankoBa ['.A. IluiieBast OHMOTEXHOIOTHUS

OPOIYKTOB W3 CBIPbS PACTUTENHLHOTO TPOUCXOXKJEHUs: yueOHMK / W3maTenbcTBo:
Cubupckoe ynuepcurerckoe wuszaarenbctBo, 2007 [OBC OOO «llentp umudposoit
muctpudyuu « KHUT'AOOH/I»]
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11.
12.
13.

14. Cazpixun, }0.0., Opexos, C.H., YakaneBa, I.1. buotexnonorus : Pek. YMO no men. u

dapmarir. oOpa3oBanuio By30B Poccun B kadectBe ydel. 1moco0. ist CTYI., ... IO CIIEIL.
060108 (040500) "dapmamus" / M. : Akamemmus, 2006. - 256 c. - (Beicur. mpod.
obOpaszoBaHue).

15. Caccon A. buorexnosiorusi: cBepiieHust U Haaexapl. /| M., 1987

16. CenbckoxossiiictBennast onotexunonorus / [Tox pen. lllesenyxu B. C. —M., 1998

17. TeopeTrueckue W TPAKTHYECKUE ACMEKTHI HCIIONB30BAHUS OMOTEXHOJOTHH W TEHHOU
unxeHepuu : Pek. YMO By3oB P® no o6pazoBanuto... B kauectBe yuel. m1ocob. - M. :
By3zoBckast kaura, 2004. - 208 c

18. lenkynoB C.H. I'enermueckas nnxxenepus : Pek. M-Bom oOpazoBanust P® B kauectBe
yue0. mocod. i By30B / 2-e u3. ; ucnpas. U jom. - HoBocubupck : Cubupckoe yHUB.
nu31-Bo, 2004, - 496 c.

Pexomenayemble 10NOTHUTEIbHbIE HH(POPMALIHOHHBIE MATEPUAIBI
I'ocHUUI enetnka (Mocksa) http://www.genetika.ru/
Wuctutyt 6enka PAH (r. [lymuno MockoBckoii 0611.) http://www.protres.ru/
Nucturyr Onooprannueckoir xumuu uM. M. M. llemsakuna u FO. A. OBuunaukoBa PAH
(Mocksa) http://www.ibch.ru/
HNucturyt nuronorun u renetukn CO PAH (HoBocubupck) http://www.bionet.nsc.ru/
Wurepuer-razera «Hum-molgen» http://hum-molgen.org/
WnTepuer-xypHan «BioMed Central» http://www.biomedcentral.com/
Wurepuer-xypuan «BioMedNet» http:/www.bmn.con/
NudopmanronHo-aHanUTHYeCKU  cepBep  1no  OuorexHosnorun  “Remedium.ru”
http://remedium.ru/
Nudopmannonnsiii uentp “Bioinform” http://www.genomeweb.com/newsletter/bioinform

. JlJabopaTtopust OnoTexHosoruu pacteHuit ['maBHoro 6oranmveckoro caga um. H. B. [umunaa

PAH http://www.gbsad.ru/main/s-biotekh.php

[Ipoext «Bces 6uonorus» http://sbio.info/

buorexnonorus http:// www.biotechnolog.ru/

Otmen KJIETOYHOW OHMOTEXHOJOTHMH M IHTATSIBHBIX Cpel CO CIEUATH3UPOBAHHOM
KOJ'IJ'ICKIIHCfI KJIICTOYHBIX KYJ'II)Typ CGHLCKOXOSﬂﬁCTBeHHBIX JKUBOTHBIX
http://www.viev.ru/structure/cell/cell.php




