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1. IIEJIM OCBOEHUA JUCHUIIJINHBI:

- O3HAKOMJICHHUC CTYACHTOB C KOHICHTYaJbHBIMU OCHOBaMH 6I/IOT€XHOJIOI‘I/II/I, Kak
COBPEMEHHOM KOMIUIEKCHOM HAyKH;

- (¢opMHUpOBaHME M PpA3BUTHE Yy CTYIEHTOB TIOJXOJOB K HCIOJIb30BAHUIO
MOJIEIIBHOM CHUCTEMBI KYJBTHUBUPYEMBIX KJICTOK M OpraHOB JUId PpELICHUS
MPAKTUYECKUX U (DYHIAMEHTAIBHBIX 33124 OMOJIOTHH.

[locTaBneHHbI€ 1€ KOHKPETU3UPYETCSI IIyTEM PEIICHUs B IIpoliecce 00yueHUsl YaCTHBIX
3a1au:

- opmMHpoBaHUE TPEACTABICHUN O KYJIbType KJIETOK IN VItr0 Kak CI0KHOW MOJIEIbHOM

OMOJIOTMYECKON CUCTEME, UMEIOLIEH MHOTOLIEIEBOE HAYYHOE U IPAKTUUECKOE 3HAUCHUE;

- U3y4eHHe 0COOEHHOCTEH CTEPUIIBHOTO KYJIbTUBUPOBAHHS OMOJIOTUYECKHX 0OBEKTOB;

- OCBOECHME MPAKTUYECKUX HABBIKOB KYJIbTYPaJbHOUN pabOThl U CHEU(PUUIECKUX METOI0B
aHaIM3a.

Kypc  gomkern  cnocoOCcTBOBaTh  MOBBINIEHHIO — oOmiero  (yHaaMeHTalIbHOIO
€CTECTBEHHOHAyYHOT0 00pa30BaHusl CTYACHTOB.

2. M
ECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII BO

«BBeneHne B OMOTEXHOJIOTHIO» SABIAETCS OAHOW M3 (YHJAMEHTAIbHBIX M B TO € BpeMms
MPaKTUYECKHU 3HAUUMBIX HayK U BXOJUT B 0a30BYIO YacCTh MPOrpPaMMbl IIOJTOTOBKH OakalaBpOB-
O6uosnoroB. OHa omupaercs Ha 3HAHUSA M YMEHHs, MOJYYEHHBIX MpH u3ydeHun «OOmieit
ouonorun», «buoNOTHH Pa3MHOXKEHUS U Pa3BUTHUS», «DH3UMOJNOTUM», «MUKpPOOUOIOTHH U
BUpycosiorun». B cBowo ouepens «BBeneHne B OMOTEXHOJIOTHIO» SIBISIETCSI OCHOBOM st
n3yueHus «DOU3NKO-XUMHUYECKUX METOJIOB HCCIIe0BaHMs B Onosorum» U GopMupyeT 06a30Bbie
3HaHMS Ui JajbHeliiero wu3ydeHuss Ouosnoruu 1o mnporpamme «buorexHonorus» B
Marucrtpatype. «BBeneHue B OHMOTEXHOJIOTHIO» TIO3BOJIIET AaHAJIM3UPOBATH MOBEACHUE
M30JIMPOBAHHBIX OMOCHCTEM B KOHTPOJMPYEMBIX YCIOBUAX KYIbTHBHUPOBAHUS, pa3padaThiBaTh
s dekTuBHBIE HaykoeMKue TexHosioruu. [Iporpamma mpenycmaTpuBaeT U3y4eHHE TJIaBHBIX
MOJIOKEHUI COBPEMEHHOW OMOTEXHOJIOTUH B TEOPETHUECKOM KypCe M MPAKTUYEeCKOTO OCBOEHUS
METOJIOB HAYKH B XOJ€ NPAKTUYECKUX 3aHATHM.

3. K
OMIIETEHIIMUX OBYYAIOUIEI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCHUITJIMHBI (MOAY JIsI)

B mporecce ocBoeHMs qUCIMIUIMHBI «BBeieHNE B OMOTEXHOJIOTHIO» CTYACHT (GOPMHUPYET H
JEMOHCTPHUPYET CIEAYIOIINE OOIIEKYIbTYPHbIE U TPO(HECCHOHATLHBIE KOMITETCHIINU:

3HaTth:

(OIIK-11) coBpeMeHHBIE MPEACTABICHUSI 00 OCHOBaX OMOTEXHOJIOIHYECKUX U OMOMEIMIIMHCKUX
MIPOU3BOJICTB, FTEHHON MHXCHEPHH, HAHOOMOTEXHOJIOTUH, MOJICKYJISIPHOTO MOJICITHPOBAHUS;
Ymern:

(OIIK-11) mpuMeHsTH COBPEMEHHBIC IpEJACTABICHUS 00 OCHOBaX OWOTEXHOJOTUYCCKHX U
OMOMEIUIIMHCKUX TPOU3BOJCTB, T'€HHOW HHXXCHEPHH, HAHOOMOTEXHOJIOTHH, MOJICKYJISIPHOTO

MOJIEJIMNPOBAHUS;
Biaagern:

(OIIK-11)  cmocoOHOCTBIO  MPUMEHSATH  COBPEMEHHBIE  NpPEACTaBIeHHS 00  OCHOBax
OHMOTEXHOJIOTHUYECKUX u OMOMEIUITMHCKHUX MIPOU3BOJCTB, FeHHOMU VHXECHEPHH,

HaHO6I/IOTeXHOJ'IOFI/II/I, MOJICKYJIIPpHOTO MOACIINPOBAHU.

4, C
TPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI (MOJY JIS)
OOr1mast TpyI0EMKOCTh TUCIUIUTUHBI « BBefieHne B OMOTEXHOIOTHIOY COCTABIISIET 2 3aU€THBIC €AUHUIIBI,
72 yaca.
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1 Beenenue. [lonsitie KyapTypsl in | 5 1 2
Vitro, ee ocobennocTu
2 OCHOBBI nogaepkanus | 5 1 10 1 (100%)
CTEpPUIIBHOCTH KYJIBTYPBI iN Vitro
3 Bupbt KYJIbTUBUPOBAHMS: | 5 1 10
NEPHOJINYECKOE U HENPEPBIBHOE.
4 NmMoOunn3oBanHas  KyjabTypa | 5 1 10 1 (100%)
KJIETOK U (hepMEeHTOB
5 OcHOBHBIC ~ MMOKa3aTenu pocra | 5 1 + | 10 1 (100%)
KyJIbTYpsl iN Vitro. Mertoapr ux
aHaJm3a
6 Meronsl u3BIEYEHUS MCKOMBIX | 5 1 10
npoaykroB. O4YMCTKA, CyllKa U
YIaKOBKa.
7 OKOHOMHYECKHUE aCIeKTsl | 5 14 3a4der
OMOTEXHOIOTUH
HUTOI'o 2 4 - + | 66 - 3 (50%) 3ayer

4.1. TeopeTnueckuii Kypc.

Beenenue. IoHsiTue KyabTypsl iN Vitro, ee ocoGeHHOCTH. J[OCTHXKEHHS W TEPCIEKTHBBI T'CHETHYECKOM
nmxeHepur. TexHomorust momydeHuss pexomOuHaHTHRIX JIHK. I[lomyueHwe >XUBOTHBIX M pPaCTHUTEIHHBIX

TpPaHCTeHHBIX OpraHU3MOB. OCHOBHBIE HAIIPABIICHUS PA3BUTHSI MOJIEKYJIIPHOM OMOTEXHOIOTHH.

Bunp! kyneTHBHpOBaHUS: Iepuoandeckoe 1 HenpepriBHOE. [loHATHE maccaxka u maccupoBanusi. Kammycnas
KyJIbTypa KJIETOK Ha arapu3oBaHHOW cpeme. CyclieH3MOHHas KyjbTypa KiIeTok. VmmoOunu3oBaHHAs
KyJIbTypa KieToK. depMeHTepsl M XeMocTaTbl Uil OuorexHonorud. MopdoreHHsle U 3MOpHUOrEHHBIE

KyJnbTypbl. KynbTypsl oprasos.

4.2. llpakTyeckue 3aHATHS

HpaKTI/I‘IeCKI/Ie 3aHATUA NPEAHA3HAYCHBI JId 3aKPCIIJICHHUA TCOPCTUUCCKUX 3HaHHﬁ, MNOJIYYCHHBIX Ha

JICKLHSAX.
Ilpumepnas memamuxa npaxmudeckux pabom:

1. CocraBnenne cxeMbl TEXHOIOIMYECKOH JIMHHU.

2. llpuroroBiieHHe U CTEPUIN3ALUS KYJIbTYPaIbHOH CPEIbI.
3. DKOHOMHKA OHMOTEXHOJIOTHYECKOI0 POHU3BOICTBA.

4. MUKpPOKIOHATBHOE Pa3MHOKEHUE PACTEHHM.




5. KynbTypsl KIeTOK-CyneprpoayLeHTOB.
6. AHamM3 pOCTOBBIX XapaKTEPUCTHK KyJIbTYPHI IN Vitro.

0]

BPA3BOBATEJIBHBIE TEXHOJIOI'MM wucnonb3yeMble MpH peaju3alid  COAEpKaHHs ydeOHOU
TUCHMIUTNHBL «BBenenue B OuorexHonoruio». B coorBerctBuu ¢ TpeboBanmsimu DPI'OC BO mo
HalpaBJIEHUIO TOATOTOBKM  peaju3alus KOMIIETEHTCTHOTO IMOAXoJa B  paMKaX  JUCLUUILIMHBI
MpeaycMaTpUBaeTCs UCTIONL30BaHKUE B YIeOHOM MpOLiecce CIEAYIOMNX 00pa3oBaTeIbHBIX TEXHOMOTHIA:
e Texnomorust (OpMHpPOBaHUSI TMPHUEMOB Yy4eOHOH pabOTBI — YCBOGHHE M BOCIPOH3BEACHHE
CTyZIGHTaMU TOTOBOH y4eOHOH WHQOpMAalH C HCIOIb30BAHWEM CPEICTB HATJISIHOCTH (CXEM,
TaOJIHII, aITOPUTM BBITOJTHEHUS IPAKTHYECKUX PabOT, KapT, MyIbTUMEIUUHBIX YI€OHUKOB U T.1I.)
Texnonmorust U PepeHIUPOBAHHOTO 00YIEHUSL.
TexHONIOTHs KOJIEKTUBHOTO B3aUMOOOYyUEHUSI.
TexHomorust MOyIbHOTO 00yUeHHUS
Texnonorust popMupoBanHust y4eOHOH e TEIEHOCTH
TexHOIOTHs «KPUTHYECKOT'O MBIIIUIEHUS.
HNudopmanmonHo-kommyHuKanponnsie Texaonoruu (MKT).

6. (0]
HEHOYHBIE CPEJICTBA /JJis1 TEKYHIEI'O KOHTPOJISA YCIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAIIMU IO UTOTAM OCBOEHUWS TUCHUIJIMHBI U
YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSTEJIBHONU PABOTHI
CTYJAEHTOB

Konmponvuvie 6onpocet no pazdenam npozpammvl OAsi NPOGEOCHUs. MEKYUe20 KOHMpPOus U
NPOMENCYMOUHOU AMMecmayuu o Umo2am 0C80eHUs OUCYUNTUHDL.

Bonpochbl KOHTPOILHOI PadoTHI O JUCHUIINHE «BBeeHre B GHOTEXHOIOTHIO»
OCHOBHBIE CIIOCOOBI CTEPHIIN3ALUH OMOTEXHOJIOTHYSCKOr0 000pyI0BaHHS.

OCHOBHBIE CTIOCOOBI TIOTYYCHHS CTEPHITLHON KYJIBTYPhI KIETOK.

Opranu3aiiysi IOMEIICHUs JUTS KyTbTHBUPOBAHHUS KJICTOK OPraHU3MOB iN Vitro
OKOHOMHUYECKHE aCMeKThI U 3HaUeHNE OMOTEXHOIOTHH.

NmmoOunn30BaHHbBIE KIETKUA U PepMEHTHI B OMOTEXHOJIOTHH.

OCHOBHBIEC HaNPaBJICHHS OMOTEXHOIOTMH MUKPOOPTaHU3MOB.

OCHOBHBIC HaIpaBJICHUST OMOTEXHOJIOTHH PACTCHHU.

DOKOHOMHUYECKHE aCMEeKTHI U 3HaUeHNE OMOTEXHOIOTHH.

Buotpanchopmanus BeniecTB KyJIbTypaMH KIETOK 1 UMMOOMIIN30BaHHBIMU ()epMECHTAMHU.
0. Opranu3aitysi IOMEIIEHUs TS KyTbTHBHPOBAHHUS KJICTOK OPraHU3MOB iN Vitro

1. OcHOBHBIC BUJIBI KYJIETHBATOPOB iN Vitro.

12. OcHOBHBIE XapaKTEPUCTUKH POCTa KYJIbTYPhI KJIETOK iN VItro.

13. 3HaucHHE TEXHOJIOTUH KPHOCOXPAHCHUS B OMOTEXHOIOTHH.

14. TpeboBanus 6e30mMacHOCTH P pabOTe Ha OMOTEXHOIOTHYECKOM MTPOU3BOICTBE.

15. KoHTpoib KadecTBa OMOTEXHOIOTMYECKON MPOAYKIINU.

RBoLoOo~NoO~wWNE

Bonpocul k 3auemy no oucuyunaune «Beedenue 6 ouomexnonozuio»
OcHOBHBIE HaITpaBIIeHH OMOTEXHOIOTHH.

Otinyre KyJIbTUBHPOBaHHS iN Vitro ot in Vivo.

OcHOBHBIE CITOCOOBI CTEPUITU3AINN OMOTEXHOIOTHIECKOT0 000pyIOBaHUSI.
OCHOBHBIE CITOCOOBI TTOYYEHUS CTEPHIIBHON KYJIbTYPHI KIETOK.
Kynbtyph! ki1eTOK rpriO0B B pa3IHYHBIX OTPACISX OMOTEXHOIOTHH.
Opranu3aiiysi IOMEIIEHUs TS KyTbTHBUPOBAHUS KJICTOK OPraHU3MOB iN Vitro
DKOHOMHYECKHE aCIEKTHI U 3HAaUeHHE OMOTEXHOJIOHH.
NMMoOmnn30BaHHbIE KIETKH U (DEPMEHTHI B OMOTEXHOIIOTHH.

. buorexHomorus BUHOAEIHS.

10. buorexHOIOTHs MPUTOTOBJICHUS KUCIOMOJIOYHBIX TPOYKTOB.

11. OcHOBHBIEC HaNPaBIICHUS] OMOTEXHOIOTHH MUKPOOPTAHU3MOB.

12. OcHoBHBIC HaNpaBIieHHs] OMOTEXHOJIOTUU PACTEHUN.

©CoNoOk~wWNE



13. DKoHOMHUYECKHE ACTIEKThI ¥ 3HaUeHHE OMOTEXHOIOTHH.

14. buotpanchopmanus BeeCTB KyAbTypaMH KJIETOK H HMMOOWIIN30BaHHBIMU (DepMEHTaMHU.
15. Opranu3aiysi IOMEIIeHUs T KyJTbTHBHPOBAHHUS KJIICTOK OPraHU3MOB iN Vitro

16. OcHOBHBIE BUIBI KyJIBTUBATOPOB IN VItro.

17. Vcnonb30BaHNE METOJIOB T'€HETHYECKON HHXCHEPUH B OMOTEXHOIOTHH.

18. OcHOBHBIE XapaKTEPUCTUKH POCTa KYJIbTYphI KJICTOK iN VItro.

19. Ocobennocty Merabonu3ma KIeToK in Vitro.

20. Ucmosnp3oBaHue KyIbTYpPhI KIETOK iN Vitr0 Kak MOJEIBHON CHCTEMBEI.

21. 3HaveHHe TEXHOIOTHH KPUOCOXPAHEHUS B OMOTEXHOIOTHH.

22. TpeboBaHus O0€30MaCHOCTH MPH PabOTE HA OMOTEXHOIOTHYECKOM MTPOU3BO/ICTBE.
23. Merobl n3BJICUYCHHS OMOTIOTUYECKH aKTUBHBIX COSAMHEHUI U3 KyIbTYpHI IN VItro.
24. KoHTpomb KauecTBa OMOTEXHOIOTMYECKOH MTPOAYKIIHH.

CamocTosiTeqibHAsA padoTa CTyJIeHTOB

YcBoeHue Kypca 00ECIIEUMBAETCS CHCTEMAaTHUYECKOH CaMOCTOSTENbHOW pabOTOi  CTYIEHTOB B
COOTBETCTBUHM C TEMAaTHUYECKUM IIaHOM. CaMoOCTOsiTelIbHAs paboTa CTYIEHTOB MO Kypcy «BBenenue B
OMOTEXHOJIOTHIO» BKJIIOUACT H3YYCHHE TEOPETHUYECKOro MaTepuaia, pelIeHUue 3aJaHui, paboTy ¢
Hay4HOU, yueOHOM, Meroaudeckol jurepaTypoii. CamocrosTenbHas padora CriocOOCTBYET Pa3BUTHIO Y
CTYJCHTa TaKUX HEOOXOIMMBIX HAaBBIKOB, KaK BBIOOp W PEIICHHE IOCTABJICHHOW 3ajauyd, cOop |
AHATUTHYECKUN aHaJIN3 OHy6JII/IKOBaHHBIX OaHHBIX, YMCHUEC BBIJACIIATE I'NIABHOC U ICIaTh 000CHOBaHHOE
3aKTIOYCHHE,  HABBIKOB  CAMOCTOATENBLHOTO  WCCIEAOBAaHWS, HAYYHOTO W JUTEPATyPHOTO
caMOpeIaKTHPOBAHUS.

B kypce «BBemenwe B OWOTEXHOJOTHIO» YacTh TEOPETHYECKOrO Marepuaia, He BOIICANIET0 B
HCKHHOHHLIﬁ KypC, mnOpe€miaracrcd CTya€HTaM IJid CaMOCTOATCIBHOIO H3Y4YCHMHA. Tembl JJIsL
CaMOCTOSTEIILHOW pa3pa0oTKu mpuBefeHbl HWkKe. CaMOCTOSTENbHOE HW3YUYEHHE TEOpPEeTHUECKOro
Marepuana MpeanoiaraeT padory ¢ ydeOHOH, HAydHOW W CHpPAaBOYHOW JHTEepaTypoil. PesympraTom
paboThI, KOTOpas IPOBEPSETCSA MpeErnofaBaTeieM, MOXKET ObITh pedepaT, Mpe3eHTalusA, KOHCHEKT (1o
JKEJTAHUIO CTYIEHTa), CXEMBI, TAOJINIIEL.

TeMbl 111 CAMOCTOSITEJILHOI0 U3yYyeHus (MoAroToBka pedeparon):

[TomydeHne >KWBOTHBIX U PACTUTENBHBIX TPAHCTEHHBIX OPTaHH3MOB.

HUctopus pa3BuTHS OMOTEXHOIOTHYECKUX METOJIOB.

buonerpanamus momuMepHbIX MaTEPHAIIOB.

Mukpobuonorndeckast IKCTPaKIUA TSHKETBIX METaIIIOB.

Crioco0b! co3manms U MOAepP KaHMs CTEPUITBHBIX YCIOBHIA.

KynpTrypa nMMOOIIIN30BaHHBIX KIETOK-TIPOYLIEHTOB.

Merozsl ceneknu in Vitro.

ComaTtnyeckast THOPHUIN3aIlAs KIICTOK.

MuKpoKIIOHaTbHOE Pa3sMHOKEHNE IEKOPATHBHBIX PACTEeHUN.

10 Kprnocoxpanenne mraMMoOB paCTUTEIBHBIX KIIETOK.

11. KysbTypa KIETOK CIIOPBIHBH IN Vitro.

©CoNoOk~wNE

Bomnpocsl Aj151 KOHTPOJISI BHINIOJHEHHUS CAMOCTOSITEIbHOM PadOThI CTYACHTOB:

1. /Jlns xakol KyJabTyphl OTpaOOTaHO pacIleNIeHue IPEBECHHBI C TOMOLIBIO (hepMEHTA IIIIOKO3UIa3bl?

2. Kakue mpouecchl HCIONB3YIOTCS HA TEXHOJOIMYECKOM JTale IOATOTOBKM IPHU IPOU3BOJICTBE
sTaHona’?

3. Kakoii moka3aTens CUMTalOT HWKHEH IpaHuleld o0beMa KPYITHOMACIITA0HOTO OMOTEXHOIOTHIECKOT0
MIPOM3BOICTBA?

4. C nesTenbHOCTHIO KaKOH KyJIBTYPBI CBA3aHO ()OPMHPOBAHHUE TIa3KOB M CHELU(UIECKOro BKyca Npu
MIPOU3BOJCTBE IIBEHIIAPCKOro chipa?

5. Kakme MuKpOOHONIOrMYECKHE KYJIBTYpbl HCIONB3YIOTCS Ml YCKOPEHHS CO3pEBaHMA IIpU

MIPOU3BOCTBE ChIpa?

Kakwue KynpTypsl HCTIONB3YIOT B IPOU3BOACTBE Horypra?

7. Kakue KynbTypbl, UMEIOLIMECS Ha SrojaxX, OCYIIECTBISIOT OpolkeHHe BHHOrpaja B IPOBHUHIHMU

Koupsk?

Kakast kynbTypa 00pa3yer MUKOIPOTEHH MPH KyJIbTUBUPOBAHUHN ?

9. Kakue mogKUCIUTENN NOTYy4YaloT PH KyIbTUBUpOoBaHUH Aspergilus niger?

o

©



10.
11.
12.
13.
14.
15.

16.
17.

Kakyto MuKpoOMONOrHYEeCcKyl0 KyNbTypy HCIOIB3YIOT TNpPH IPOHM3BOACTBE JIETKOrO MHBA II0
[ITyOMHHONW TEXHOIOTHUU?

Kaxne MukpoOronoruueckie KyabTypbl HCIIOIB3YIOT ISl TOTYYEHHS sIOJOUHON KHCIOTHI?
[epeunciute criocoObI MONYYEHHS AMHHOKHCIIOT.

Kakast mukpoOHomoruueckasi KylbTypa HWCIONB3YeTCS Ui TOJXYYEHHS aHTUOMOTUKOB TPYIIIBI
pudamumna?

TexHomornu Kakux HMMMOOMJIM30BaHHBIX Ha cyOcTpaTax (EpPMEHTOB IIMUPOKO HCIONB3YIOTCS B
OMOTEXHOJIOTHYECKOI MPOMBIIIJICHHOCTH B HACTOSIIIEE BpeMsi?

B kakoil KyJabType KIETOK IOJYy4YarOoT KpPacUTENb LIMKOHWUH, UMEKOIIHMKA IPOTUBOBOCHAIUTEIBHOE
nericreue?

Kto u3 y4eHsIx BepBble mpoBen Ouorpanchopmaiuio oemka’?

Kakne MmukpoOuonorndeckue KyJlbTypbl HCHONB3YIOT TpPU BBINIENAYMBAHUU TOPHBIX MEIHBIX
OTBaJIOB?

7.

YEBHO-METOJJMMECKOE U HMH®OPMALIMOHHOE  OBECIHEUYEHHUE
JUCHUILIMHBI (MOY.JIS)

a) OCHOBHAs JIUTepaTypa

1.

Biotechnology (buotexnosorus) [:1. pec.]: yaeOHO-MeTomuueckoe nocodue / Psiokosa I'.B. - Kazanp
: UsmarenscrBo KHUTY, 2012, - 152 ¢. - ISBN 978-5-7882-1327-9.
http://www.studentlibrary.ru/book/ISBN9785788213279.html

Buonorus: MenuiuHcKass OMOJIOrHsl, TeHETHKA W MapasuTonorus [Oi. pec.] : y4eOHHMK JUisi BY30B /
A.IL. IlexoB. - 3-¢ u3n., crepeorut. - M.: TOOTAP-Menaua, 2014. - 656 c. - ISBN 978-5-9704-3072-
9.

MosiekysapHO-TeHEeTHYEeCKHUEe M ONOXMMHYECKUE METOIbI B COBPEMEHHON OMOJIOrHH pacTeHui [OIr.
pec.] / mox pen. Bi.B. Kysuenosa, B.B. Ky3unerosa, I'.A. Pomanosa. - M.: BUHOM, JlaGopaTtopus
suanuii, 2012.-487 c. : win.- (Meroas! B 6uonorun). - ISBN 978-5-9963-0978-8.
http://www.studentlibrary.ru/book/ISBN9785996309788.html

[Mumesas ouorexuonorus: B 4 ku. Ku. 1. OcHOBBI nuItieBoii 6rotexHoaoruu [ pec.] / U.A. Poros,
JL.B. Aatunosa, I'.I1. lllyBaeBa - M. : KomocC, 2013. - 440 ¢ (YueOHUKH 1 yueb. mocoOus st
CTYJCHTOB BBICIIMX yueOHBIX 3aBencHui), - ISBN 5-9532-0104-4.
http://www.studentlibrary.ru/book/ISBN5953201044.html

0) 10NMOJIHUTEILHAA JUTEepaTypa

1.

buorexHomorus: Teopus U mpakTrka: yaeOHoe mocobue s By30B 1o cnenuainsHocTH 020201
"bruonorus" / H. B. 3arockuna [u ap.]; mox pen. H. B. 3arockunoit, JI. B. Hazapenko. — Mocksa:
Onwkc, 2009. — 493 c.— ISBN 978-5-488-02173-0.

I'enernueckas nmxenepus [Om. pec.] : yueb.-cripas. mocodue / C.H. lllenkyHoB. - 4-e u3n., crep. -
HoBocu6bupck: Cubupckoe yHHBEpCUTETCKOE U3aarenbetBo, 2010. - 514 c.; wi. - ISBN 978-5-379-
01064-5.

Kirynosa C. M., Eropoa T. A., )KuByxuna E. A. buorexnomorus: y4e0. st By30B 10
crenuaabHocTy "buonorug"/ M: Axkanemus, 2010. — 256 ¢. — ISBN 978-5-7695-6697-4

PeibakoB C. C., Kypc nekumii mo ocHoBaM OworexHonoruu: B 2 4. /Bmagmmup: Bnax. roc. yH.
(Bal'Y), U. 1: Benenue B OmorexHomoruio. — OII. Tekc. aad. 2008. — 68 c.: - ISBN 978-5-89368-
859-7

http://e.lib.vlsu.ru/bitstream/123456789/974/3/00994.pdf

PeibakoB C. C., Kypc neknmii mo ocHoBaM OworexHonoruu: B 2 4. /Bmagmmup: Bnax. roc. yH.
(Bnl'Y), Y. 2: [Ipumenenne 6uorexnonoruu. Ji. Tekc. naH. — 2010. — 127 c.: - ISBN 978-5-9984-
0046-9

http://e.lib.vlsu.ru/bitstream/123456789/1888/3/00719.pdf

Cazpikun 1O. O., Opexos C. H., Yakanesa U. U.; nox pen. A. B. Katounckoro. buorexnomnorus:
ydeOHoe mocodue Juist By30B /— 2-€ u3j., crep. — Mocksa: Akanemust, 2007. — 254 ¢.— ISBN 978-
5-7695-4040-0.

B) IepUOIHYECKHE U3JAHU:

«Acta Naturae» - Hay4HBIH )KypHaJ
«Biotechnologia Actay» - Hay4HBIH KypHaI


http://www.studentlibrary.ru/book/ISBN9785788213279.html
http://www.studentlibrary.ru/book/ISBN9785996309788.html
http://www.studentlibrary.ru/book/ISBN5953201044.html
http://e.lib.vlsu.ru/bitstream/123456789/974/3/00994.pdf
http://e.lib.vlsu.ru/bitstream/123456789/1888/3/00719.pdf
http://elementy.ru/click?_URL=http://actanaturae.ru/
http://elementy.ru/click?_URL=http://biotechnology.kiev.ua/index.php?lang=ru

«bHOTEXHOIOTHsD KypHAT

«BecTHHK OMOTEXHOMOTHH U (PUZMKO-XUMHUYECKONH OUOTIOTUNY KYypHAT
«I"eHBI U KJIETKHY - HAy4HBIHI KypHAI

«OKuBbIE CUCTEMBI». - HAYYHBIM 31EKTPOHHBIN KypHAI
«MonekynsapHast OHOJIOTHSD - HAYYHBIH XKypHaT

«TexHomornu KMUBBIX CUCTEM» - HAYUHBIN KypHaJ

I) HHTEPHET-pPecypchl:

reHHas umxeHepus - http://medbiol.ru/medbiol/genexp/00050414.htm

reHOMHUKA. BH/IbI TEHOMHKH. 33/1aui reHoMuku. ucrognuk: http://medicalplanet.su/genetica/147.html
medicalplanet - http://medicalplanet.su/genetica/147.html

ouorexnomnorus - http://www.ncbi.nlm.nih.gov/

8.

ATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHME JJUCHUIIJIMHBI (MO YJIS)

9. mporpammHo-metoanveckue marepuanbl (OI'OC I+ mokonenuss u y4eOHBIH IIaH 1O
HanpasieHuo noaroroBku 06.03.01 «buonorus»);

10. yueOHO-MeTOAMYECKUE MaTepUATbI (YICOHHKH;, METONYECKUE TTIOCOOUS; TECTHL. );

11. aynmoBu3yaabHble (TPE3CHTALINN)

OOyuenue 1o auciuIuIMHe «BBeneHne B OMOTEXHOJIOTHIO» OCYIIECTRIISIETCS Ha 0ase:

Aymuropun 133/1 nns mpoBeneHHs JIGKUMH W 1a00OpPaTOPHBIX 3aHATHH, OCHAIICHHOW ITEPEHOCHBIM
mynbTuMenua-mnpoextopom HITACHI CP-S240, sxpanom, neperocabiM HoyTtOykom ACER.
JlabopaTopHoe 000pyI0BaHKE AJIs IPOBEICHHS JTab0opaTOPHBIX 3aHsATHi: Mukpockorn Mukmen — 1,
Muxkpockon MC-20, Mukpockorn MC -50, MUKpOCKOIT TPUHOKYJISIPHBIH JIIOMHHECIICHTHBIN Mukpomen-3
JITOM, XonoguneHuK Samsung, cymmieHbii mkad [1IC-80-01 CITY, tepmocrar TC-1/80CITY,
nentpudyra CM-6M SKy Line, marauTHbie Memanku, pH-merp-uonomerp Jxcrepr-001, Bech
naboparopusie SCL-150, kmumaTtrueckas kamepa KK pocra pactennii-250.

JI1s caMOCTOSTETTFHOM PaOOThI UCITONB3YIOTCS KOMIIBIOTEPHBIE KIIacChl Kademphl M OMOIMOTEKH C JOCTYIIOM K
pecypcam MHTepHeTa.


http://elementy.ru/click?_URL=http://genescells.ru/
http://elementy.ru/click?_URL=http://www.biorf.ru/
http://elementy.ru/click?_URL=http://www.maik.ru/cgi-perl/journal.pl?lang=rus&name=molrus&page=main
http://elementy.ru/click?_URL=http://www.radiotec.ru/catalog.php?cat=jr14

Pabouass mporpamMMa IUCIMIUIMHBI COCTaBJICHA B COOTBETCTBHM ¢ TpeboBanusmMu DPI'OC BO mno
HanpasieHuo 06.03.01 «buonorus» (mpodunb «O0mas GHoNOTHs»).

Pabouyto mporpammy coctaBui AOLECHT Kad. ouosoruu u skonoruu Kussekos ULE.
(®HO, noamwuce)

Penenzent: mupexrop MAOY AIIOC r. Bamagnmupa «I UMID» Ky3semuu A. 1O.

[IporpamMma paccMoTpeHa 1 o00peHa Ha 3acefaHnuu Kadeapsl OUOJIOTHH U IKOJIOTHH
[Iporoxom Ne oT roja
3aBenyromuii kadeapoit T.A.Tpudonora

(®UO, moamwmce)

Pabouass mporpamma paccMOTpeHa W OmoOpeHa Ha 3acelaHUM y4eOHO-METOMMYECKOH KOMHUCCHH

HaIpaBJICHHUS 06.03.01 «buosorus»
IIporokomn Ne oT roja
IIpencenarens koMuccuu T.A.Tpudonora

(®HO, moamwmce)



JIMCT NIEPEYTBEPXIEHUS
PABOYEU IMPOI'PAMMBbI JTUCIHUIIJINHBI
«BBenenne B OHOTEXHOJIOTHIO

Pabouas nporpamMma oo0peHa Ha YUeOHBIH ToJ
[Tporokon 3acenanus Kadeapbr Ne oT roza
3aBenyromuii kadeapoi

Pabouas nporpamMma o00peHa Ha yueOHBIH o
[Tporokon 3acenanus kadeapbr Ne oT roza
3aBenyromuii kadeapoi

Pabouyas nporpamMma o00peHa Ha yueOHBIH 1o
[Iporokoin 3acenanus kadeaps Ne oT roua
SaBenyromuii kadeapoi




IIpunoxenue

MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoi ®eaepanuu
denepanbHOE rocyAapCcTBEHHOE OI0KETHOE 00pa30oBaTeIbHOE yUPEKACHHE
BBICIIEr0 00pa30BaHuUs
«BaaguMupcKuii rocy1apcTBEHHbI YHUBEPCUTET
uMeHH Asexcanapa I'puropresnua u Hukosas I'puropseBuda CTo/1€eTOBBIX

Bar'y)
Huctutyt OMOJIOTUH U KOJIOTUHU
Kadeapa OMOJIOTUU Y DKOJIOTUHA

AKTyanu3upoBaHHas
pabogas mporpamMma
paccMoTpeHa u onoOpeHa
Ha 3acelaHuu Kadeapbl

mpoToKoi Ne oT 20_r.
3aBeayromuii kadenpoi
Tpudonosa T.A.

(mommucs, ®HO)

AKTyanu3zanus padoueil mporpaMMbl AU CHHUILIMHbI

«BBeuelme B OMOTEXHOJI0OTHI0»
(HAMMEHOBAHME JIMCLMITMHBI)

Hanpagnenue noaroroBku 060301 «buonorus»
[Ipoduns/mporpamma moaroroBku  «O0mas ONOIOTH»
YpoBeHs BrICIIETO 00pa30BaHUs OaxamaBp

®opma oOydeHus 3aouHag (yckopeHHoe o0ydenne Ha 6aze CIIO)




Bragumup 20

Pabouas nmporpamma y4eOHOM TUCIUILIMHBI aKTYaJIM3UPOBaHA B YACTH PEKOMEH/IyEeMOW JTUTEPaTyPHhL.

AKTyanu3anus BBITIONHEHA: Jo11. kKad. 6uonoruu u skogorun Kusspkoseim WLE.
(moamuce, nomxuocTh, PHO)

a) OCHOBHAs JINTepaTypa

1. bBuoxumus: yuebnuk / nox pen. E. C. CeBepuna. - 5-e uzn., ucnp. u jnon. - M. : I'DOTAP-Menua,
2015. - 768 c.

2. JumutpueB A.Jl., AmOpockeBa E.[I./ buoxumus: YueOnoe mocobue BBK: 28.07 M3aarenbcTBo:
Wznatenscko-Toprosas koprnopanus «/lamxos u K°», 2013 - 168 c.

3. MonekysipHO-TeHETHYECKNE H OMOXUMHUYECKHE METO/IbI B COBPEMEHHOW OHONIOTHH pacTeHUH [II1.
pec.] / nox pen. Bi.B. Kysuenosa, B.B. Ky3nerosa, I'.A. Pomanosa. - M.: BUHOM, JlaGopaTtopus
3Hanuit, 2015, 498 c. - ISBN 978-5-9963-2659-4.
http://www.studentlibrary.ru/book/ISBN9785996326594.html

4. HaryisaaHast OMOTEXHOJIOTHS U TeHETHYeCKas UHKeHepus [Dnekrpounslit pecype] / P. Llmugn ; ep. ¢
HeM. - 2-e u3a. (91.). - M. : BUHOM, 2015, 327 ¢. — ISBN 978-5-9963-2407-1
http://www.studentlibrary.ru/book/ISBN9785996324071.html

5. CoBpeMenHbIe TPoOIEMBI OMOXUMHUKM. METOIBI MCCIIENOBaHMM [DIeKTpoHHBIH pecypc]: yueb. moc. /
E.B. Bapkosckutii [u np.]; mox pen. npod. A.A. Uupkuna. — Musck: Beimn. mik., 2013. — 491 c.: un.

6. IIpuHLOUIIBI ¥ METOABI OMOXMMHH U MOJEKyJsspHOH Owonoruu [Oin. pec.] / pen. K. Yuncon u Jx.
Yonkep ; nep. ¢ aurt.—2-¢ uza. (311.). M.: BUHOM. JlaGopaTopus 3Hanuii, 2015, 855 c.

0) TOMOJIHNTEIbHAS JUTEPATYpa

1. Bampyauosa E.A., I'magunkuna A.I'. Tlpaktukym mo Ouoxumuu. /Biaagumup: Pex.-uzmaT. KomIuieke
Bal'Y, 2011 - 55 c.

2. Kowmos, Bagum IlerpoBuu. buoxumus. / B. I1. Komos, B. H. IlIBegosa.— 3-¢ u3., ctep. — Mocksa:
Hpoda, 2008 — 439 c.

3. Ayspman T. JI. Cycnsaok I'. M. T'enepanosa T. . OcHoBel Onoxummumn: YuebHoe mocodue / T.JI.
Ayaspman, T.I'. I'enepanosa, [.M. CycnsHok. - M.: HUL] UH®PA-M, 2014 - 400 c.

4. Hyxmennosie KUcioTsl [O1. pec.]: Ot A go S/ b. Anmens [u np.] ; mox pen. C. Miosutep ; mep. ¢
auri. — 2-e usa. (31.). M.: BUHOM. JlaGoparopus 3nanuii.2015 — 424 c.

B) IepUOJHYECKHE U3JAHUSA:

«buooprannyeckasi XUMHs - HAYYHBINA KypHaT

«bUOXUMHUSD) - HAYYHBIN KypHaI

«KypHan 5BOMONIMOHHON OMOXUMUH U (DU3HOIIOTHNY - HAYYHBIN KYpHAI
«MornekynspHasi OUOIOTHS - HAYYHBIH JKypHaT

«¥Ycrexy OMONOTHYecKON XUMHMY - HAYIHBIN KypHAT
«broMeanIMHCKas XUMUS) - HAYYHBIH KypHAT

«lIpuknagHas OMOXMMUS U MUKPOOHOJIOTUS» - HAYYHBIH JKypHAI

I) HHTEPHeET-pecypchbl:
1. www.biokhimija.ru
2. www.biochemistry.ru
3. www.sci-lib.com
4, www.humbio.ru



http://www.studentlibrary.ru/book/ISBN9785996326594.html
http://www.studentlibrary.ru/book/ISBN9785996324071.html
http://znanium.com/catalog.php?bookinfo=460475#none
http://znanium.com/catalog.php?bookinfo=460475#none
http://znanium.com/catalog.php?bookinfo=460475#none
http://elementy.ru/click?_URL=http://www.rjbc.ru/
http://elementy.ru/click?_URL=http://www.maik.ru/cgi-perl/journal.pl?name=biochmsc&lang=rus
http://elementy.ru/click?_URL=http://www.maik.ru/cgi-perl/journal.pl?lang=rus&name=evolbp
http://elementy.ru/click?_URL=http://www.maik.ru/cgi-perl/journal.pl?lang=rus&name=molrus&page=main
http://elementy.ru/click?_URL=http://www.inbi.ras.ru/ubkh/ubkh.html
http://elementy.ru/click?_URL=http://pbmc.ibmc.msk.ru/
http://elementy.ru/click?_URL=http://www.maik.ru/cgi-perl/journal.pl?lang=rus&name=prikbio
http://www.biokhimija.ru/
http://www.biochemistry.ru/
http://www.sci-lib.com/
http://www.humbio.ru/

Ilporpamma cocrasnena B coorseTcTBMM ¢ rpebosanuamu ®FOC BO no wanpaenennio 06.03.01

«buonorusy, npodunn noaroroskn «OB6Lwas GHONOrHsy.

PaBouyio  nporpammy  cocrasum:  Kussbkos ME., k6., goueHtr kad. Guonornn u
9KOJNOTHH, _)2?4 =

Peuensent: aupexrop MAOY JI110C . Baaaumupa « TUML» Kysbmun A, 10. =

Iporpamma pacemorpena u onoGpena Ha 3acenamum Kaeapbl GHONOrHK U HKOIOrHK

ITporokon Ne 61 (/_OT 7Y // .201/ roaa.

A]B‘ Kkadeapoit Guonornu uskonorum i 4,? ) _ Tpudonosa T.A.

PaGouas nporpavma pacemorpena u onoGpena Ha 3acemanum yuebHo-MeToAn eCcKOH  KOMUCCHH
Harpasienus 06.03.01 «Buonorusy

[TpoTtokon Ne 21/ oT ﬂ ol 201 Zropa.
/]peacenmenb KOMMCCHH //é’ Tpu¢onosa T.A.

; S




