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HEJIX OCBOEHUA JUCIIAIIJIMHDBI:

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

- (¢opMHUpOBaHME M PpA3BUTHE Yy CTYIEHTOB TIOJXOJOB K HCIOJIb30BAHUIO
MOJIEIBHOM CUCTEMBI KYJIBTHUBUPYEMBIX KJIETOK M OpraHOB U1 PELICHUs
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

OMOJIOTUYECKON CUCTEME, UMEIOLIEH MHOTOLIEIEBOE HAYYHOE U IPAKTUYECKOE 3HAUCHUE;

- U3y4eHHe 0COOEHHOCTEH CTEPUIIBHOTO KYJIbTUBUPOBAHHS OMOJIOTUYECKHX 0OBEKTOB;

- OCBOECHME MPAKTUYECKUX HABBIKOB KYJIbTYPaJbHOUN pabOThl U CHEU(PUUIECKUX METOI0B
aHayu3a.

Kypc  gomkeHn  cnocoOCTBOBaTh  MOBBIIIEHHIO  00OLIEro  (yHAAMEHTaIbHOTO
€CTECTBEHHOHAyYHOT0 00pa30BaHusl CTYACHTOB.

2. M
ECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII BO

«BBeneHne B OMOTEXHOJIOTHIO» SABIAETCS OAHOW M3 (YHJAMEHTAIbHBIX M B TO € BpeMms
MPaKTUYECKHU 3HAYUMBIX HayK U BXOJUT B 0a30BYIO YacTh MPOrpaMMbl MOJATOTOBKU OakajiaBpOB-
O6uosnoroB. OHa omMpaeTcs HAa 3HAHUS M YMEHMs, MOJYYEHHBIX NpH Hu3ydeHuu «OO0miei
ouonorun», «buoNOTHH Pa3MHOXKEHUS U Pa3BUTHUS», «DH3UMOJNOTUM», «MUKpPOOUOIOTHH U
BUpycosiorun». B cBowo ouepens «BBeneHne B OMOTEXHOJIOTHIO» SIBISIETCSI OCHOBOM st
n3ydyeHus «DOU3NKO-XUMHUYECKUX METOJOB HMCCIeI0BaHNs B OMOJIOTUN» U popMuUpyeT 0a30BbIE
3HaHMS Ui JajbHeliiero wu3ydeHuss Ouosnoruu 1o mnporpamme «buorexHonorus» B
Marucrtpatype. «BBeneHue B OHMOTEXHOJIOTHIO» TIO3BOJIIET AaHAJIM3UPOBATH MOBEACHUE
M30JIMPOBAHHBIX OMOCHCTEM B KOHTPOJIMPYEMBIX YCIOBUAX KYIbTHBHUPOBAHUS, pa3padaThiBaTh
s dekTuBHBIE HaykoeMKue TexHosioruu. [Iporpamma mpenycmaTpuBaeT U3y4eHHE TJIaBHBIX
MOJIOKEHUI COBPEMEHHOW OMOTEXHOJIOTUH B TEOPETHUECKOM KypCe M MPAKTUYEeCKOTO OCBOEHUS
METOJIOB HAYKH B XOJ€ MPAKTUUECKUX 3aHATHM.

3. K
OMIIETEHIIMX OBYYAIOLIEIOCsl, ®OPMUPYEMBIE B PE3YJbTATE
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 MPEACTaBICHUS 00 OCHOBAX OMOTEXHOJIOIHYECKMX U OMOMEIUIIUHCKIX
MIPOU3BOJICTB, FTEHHON MHXCHEPHH, HAHOOMOTEXHOJIOTUH, MOJICKYJISIPHOTO MOJICITHPOBAHUS;
Ymern:

(OIIK-11) mpuMeHsTH COBPEMEHHBIC IpEJACTABICHUS 00 OCHOBaX OWOTEXHOJOTUYCCKHX U
OMOMEIUIIMHCKUX TPOU3BOJCTB, T'CHHOW WHXKECHEPUHM, HAHOOMOTEXHOJIOTHH, MOJICKYJISIPHOTO

MOJIEJIMNPOBAHUS;
Biaagern:

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

HaHO6I/IOTeXHOJ'IOFI/II/I, MOJICKYJIIPpHOT'O MOACIINPOBAHUS.

4, C
TPYKTYPA U COAEP) KAHUE JUCIHHUIIJIMHBI (MOIYJIS)
OOr1mast TpyI0EMKOCTh TUCIUIUTUHBI « BBefieHne B OMOTEXHOIOTHIOY COCTABIISIET 2 3aU€THBIC €AUHUIIBI,
72 yaca.
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1 Beenenue. Ilonsitie KyapTypsl in | 8 1 |1 4 1 (50%)
Vitro, ee ocobennocTu
2 OCHOBBI nogaepkanus | 8 2 5 1 (50%)
CTEpPUIIBHOCTH KYJIBTYPBI iN Vitro
3 Bupbt KyJIbTUBUpPOBaHMs: | 8 1 1 10
HEPHOJUYECKOE U HeMPEPhIBHOE.
4 NmmoOunu3oBanHass  KynabTypa | 8 1 9
KJIETOK U (hepMEeHTOB
5 OcHOBHBIC ~ MMOKa3zaTenu pocra | 8 1 2 10 2 (67%)
KyJIbTYpsl iN Vitro. Mertoapr ux
aHaIM3a
6 Meroapl U3BJI€YEHHS MCKOMBIX | 8 1 10 1 (100%)
nponykToB. Od4mCTKa, CyIIKa MU
yIAaKOBKa.
7 DKOHOMUYECKHUE acrexkTel | 8 1 2 10 2 (67%) 3ayer
OHOTEXHOJIOTUH
HUTOI'o 4 |10 - - | 58 - 7 (50%) 3ayer

4.1. TeopeTnueckuii Kypc.

Beenenue. IoHsiTue KyabTypsl iN Vitro, ee ocoGeHHOCTH. J[OCTHXKEHHS W TEPCIEKTHBBI T'CHETHYECKOM
nmxeHepur. TexHomorusi momydeHus pexomOuHaHTHRIX J[HK. IlomydeHue >KMBOTHBIX W PAaCTUTENBHBIX

TpPaHCT€HHBIX OPraHU3MOB. OCHOBHBIC HAIIPABJICHUS Pa3BUTHS MOJIEKYJISIPHOH OMOTEXHOJIOTHH.

Bunp! kyneTHBHpOBaHUS: Iepuoandeckoe 1 HenpepriBHOE. [loHATHE maccaxka u maccupoBanusi. Kammycnas
KyJbTypa KJIETOK Ha arapu3oBaHHOW cpene. CyclieH3MOHHas KyJabTypa KIETOK. MMMoOWIM30BaHHAas
KyJIbTypa KieTok. DepMeHTepsl M XeMOocCTaTbl il OumorexHoJdoruu. MopdoreHHsle U 3MOpUOrCHHBIE

KyJnbTypbl. KynbTypsl oprasos.
4.2. llpakTyeckue 3aHATHS

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

JIEKLHAX.
Ilpumepnas memamuxa npaKmudeckux pabom:

1. CocraBnenne cxeMbl TEXHOIOIMYECKOH JIMHHU.
2. llpuroroBieHue U CTEPUIIN3ALUS KYJIbTYPaJIbHOH CPEIbI.
3. DKOHOMHKA OHMOTEXHOIOTHYECKOI0 POHU3BOICTBA.
4. MUKpPOKIOHATBHOE Pa3MHOKEHUE PACTEHHM.
5

KynpTypsl KI1€TOK-CynepnpoayeHTOB.




6. AHamM3 pOCTOBBIX XapaKTEPUCTHK KyJIbTYPHI iN Vitro.

0]

BPA3BOBATEJIBHBIE TEXHOJIOI'MM wucnonb3yeMble MpH peaju3allid  COAEpKaHHs ydeOHOU
TUCHMIUTMHBL «BBenenue B OuorexHonormio». B coorBerctBuu ¢ TpeboBanmsimu DPI'OC BO mo
HalpaBJIEeHUIO TOATOTOBKM  peaju3alus KOMIIETEHTCTHOIO MOAXOJa B  paMKax  JUCHUILIMHBI
MpeAycMaTprUBaeTCsl UCTIONB30BaHME B YUeOHOM Tpollecce CICAYIOINX 00pa30BaTENbHBIX TEXHOIOTUH:
e Texnomorust (OpMHpPOBaHUSI TMPHUEMOB Yy4eOHOH pabOTBI — YCBOGHHE M BOCIPOH3BEICHHE
CTyZIGHTaMU TOTOBOM y4eOHOH HHQOpMAlMKU C HCHOJIb30BAHUEM CPEICTB HATISAHOCTH (CXEM,
TaOJIHII, aITOPUTM BBITOJTHEHUS IPAKTUYECKUX PAOOT, KapT, MyJIbTUMEANHHBIX YUeOHUKOB U T.1.)
Texuonorust U PepeHTUPOBAHHOTO 00YIEHUSL.
TexHoIorus KOJJIEKTHBHOTO B3aUMOOOYYECHUSI.
TexHomorust MOILyIbHOTO 00yUYEHHUS
Texnonorust popMuUpoBaHust y4eOHOH IeSATETBHOCTH
TexHOIOTHs «KPUTHYECKOT'O MBIIIIEHUS.
NudopmanmonHo-kommyHuKanponnsie Texaonoruu (MKT).

6. 0]
HEHOYHBIE CPEJICTBA JJis1 TEKYHIEI'O KOHTPOJIA YCIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAIIMU IO UTOTAM OCBOEHUWS TUCHOUIIJIMHBI U
YYEBHO-METOJAYECKOE OBECHEYEHHUE CAMOCTOSITEJIBHOM PABOTBI
CTYJAEHTOB

Koumponvuvie 6onpocel no paszdenam npocpammbl Ol NPOBEOEHUs MEKYWe20 KOHMpons U
NPOMEIHCYMOUHOU ammecmayu o UMmo2am 0C80eHUs OUCYUNTUHBL:

Bonpocut k 3auemy no oucyuniune «Beedenue 6 obuomexnonozuio»

OCHOBHBIC HaIpaBJIeHUST OMOTEXHOJIOTHH.

Otinnune KyIsTHBHPOBAHUA iN Vitro ot in vivo.

OCHOBHBIE CIIOCOOBI CTEPHIIN3ALUH OMOTEXHOJIOTHYSCKOr0 000pyI0BaHHS.
OCHOBHBIE CIIOCOOBI TIOTYYEHHUST CTEPUITBHOM KYJIBTYPBI KICTOK.

KynbTypbl KiTeTOK TprOOB B Pa3UUHBIX OTPACISIX OUOTEXHOIOTHH.

Opranu3aiiysi IOMEIICHHUs TS KyTbTHBUPOBAHHS KIIETOK OPraHK3MOB iN Vitro
OKOHOMHUYECKHE aCMEeKThI U 3HaUeHNE OMOTEXHOIOTHH.

NmmoOunnn30BaHHbBIE KIETKUA U (PepMEHTHI B OUOTEXHOJIOTHH.

buoTexHomorus BUHOAETHS.

0. BroTexHOIOTHS MPUTOTOBJICHUS KHCIIOMOJIOYHBIX MPOAYKTOB.

. OcHOBHBIE HaMpPaBJIeHUS OMOTEXHOIOTHH MHKPOOPTaHU3MOB.

12. OcHoBHbIEC HAIIPaBICHHU OHOTEXHOJOTUU PACTCHHUH.

13. DKOHOMUYECKHE ACTIEKThI ¥ 3HAYCHHE OMOTEXHOIOTHH.

14. buorpancdopmanns BEmecTB KyIbTypaMH KIETOK 1 HMMOOFIIN30BaHHBIMU (hepMEHTaMH.
15. Oprauu3aisi OMEIIEeHHs TS KyJTbTHBHPOBAHHUS KJICTOK OPraHU3MOB iN Vitro

16. OcHoOBHBIE BUIBI KyJBTHBATOPOB IN VItro.

17. Vcrionb30BaHre METOIOB T€HETHYECKON HHXKEHEPHH B OMOTEXHOJIOTHH.

18. OcHOBHBIE XapaKTEPUCTUKH POCTa KyJIbTYPhI KJIETOK iN VItro.

19. OcoGennoctu MeTabonu3ma KIeTok in Vitro.

20. Mcronp30BaHKe KyJIbTYphI KJIETOK iN VIitr0 Kak MOIEIBHOH CHCTEMBI.

21. 3radeHnie TEXHOIOTUN KPHOCOXPaHEHHS B OMOTEXHOIOTHH.

22. TpeboBaHus OE30MACHOCTH MPH padOTEe Ha OMOTEXHOIOTHIECKOM MPOU3BOICTBE.
23. Mertosbl n3BJIeUYEHHs ONOTOTHYECKHA aKTUBHBIX COSAMHEHUH U3 KYJIBTYPHI iN VItro.
24. KoHTponb Ka4ecTBa OMOTEXHOIOTHYECKON MPOAYKIIUU.

BoOooo~Noo~wNE
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CamocTosiTesibHast padoTa CTYICHTOB

VYcBoeHne Kypca 00ecHeuMBaeTCsl CHUCTEMAaTHYEeCKOM CaMOCTOSITEIbHOM paboTol CTYIeHTOB B
COOTBETCTBUM C TeMaTHYECKUM IiaHoM. CamocrosTenbHas pabora CTyqeHTOB Mo Kypcy «Benenue B
OMOTEXHOJIOTHIO» BKJIIOYAECT H3Y4YE€HHE TEOPEeTHMUECKOro MaTepuasa, pelleHue 3alaHuii, padory c
Hay4YHOM, yueOHOH, MeTOaMUecKol iuTepaTypoil. CamocTosATeNbHas padoTa cocOOCTBYET Pa3BUTHIO Y
CTy/ICHTa TaKuX HEOOXOAMMBIX HAaBBIKOB, KaK BHIOOp M pEIIEHHE IOCTABIEHHOW 3ajgauu, cOOp u



aHAJIMTUYCCKUI aHaIIN3 OHy6J’II/IKOBaHHI)IX JaHHBIX, YMCHHUEC BBIACIIATH ITIABHOC U ACIATh 000CHOBaHHOE
3aKJIIOUYCHUC, HaBBIKOB CaMOCTOATCIIBHOI'O HUCCIICOOBaHMs, HAay4YHOI'O n JIUTCPATypPHOT O
CaMOpCAAKTUPOBAHU.

B kypce «BBemenne B OHOTEXHOJOTHIO» YacTh TEOPETHYECKOrO MarTepuana, He BOIICALIETO0 B

JEKIUOHHBIA Kypc, TMpeiaraerca CTyA€HTaM Uil CaMOCTOATENBHOTO HW3ydeHHs. TeMbl Juis

CaMOCTOATEILHOW pa3pa0oTKu MpuBeAeHbl HUKe. CaMOCTOATENbHOE HW3YUYEHHE TEOpPEeTHUECKOro

Marepuaia mpeamnonaraer pabory ¢ y4deOHOW, HAydyHOH M CIPaBOYHOM JMTEpaTypoil. PesynbraToMm

paboThl, KOTOpasi MpOBEpseTCA MPENnoAaBaTeNieM, MOXKET ObITh pedepaT, Mpe3eHTalusl, KOHCIEKT (110

JKEJTAHUIO CTYACHTA), CXEMbI, TaOJIUIbL.

TeMbI 17151 caMOCTONATEILHOTO U3yUYeHHusl (MOATOTOBKA pedepaToB):

HOJIy‘-ICHI/IC JKMBOTHBIX U PACTUTCIIBHBIX TPAHCTCHHBIX OPTaHHU3MOB.

HUcropus pa3ButTHsi OMOTEXHOIOTHYECKUX METOJIOB.

buonerpananus noauMepHbIX MaTEPUATIOB.

MukpoOuonornyeckast IKCTPAKIHS TSHKETBIX METaJUIOB.

CriocoObl CO371aHuUs U TTOJIEPKAHMSI CTEPUIIBHBIX YCIOBUI.

KynbTypa nMMOOMITH30BaHHBIX KIETOK-IIPOIYLIEHTOB.

Meronsl cenexmuu in Vitro.

ComaTtnueckasi THOpUIU3aIUsl KIETOK.,

MUKpPOKIIOHATBHOE Pa3MHOXKEHHUE JIEKOPATUBHBIX PACTEHUN.

10 KpuocoxpaneHue mraMMOB pacTUTENBHBIX KJIETOK.

11. KysbTypa KJIETOK CIIOPBIHBH IN VItro.

Bomnpoch 17151 KOHTPOJISI BLINMOJHEHHUSI CAMOCTOSITELHOI padoThI CTY/1eHTOB:

1. Jlns xakoi KynbTyphl OTPabOTaHO pacIlerieHne IPEBECHHbBI C TOMOMIBI0 (hepMeHTa TIIFOKO3H1a3bl?

2. Kakne MIpoUCCChbl HMCIOJB3YHOTCAd Ha TEXHOJOIMYECKOM JTall€ MNOATOTOBKU IIPU IIPOU3BOACTBE
sTaHona’?

3. Kakoli mokaszarens CUNTAIOT HWKHEH rpaHuliell o0beMa KPYITHOMACIITAOHOTO OHOTEXHOIOTHIECKOT0
MPOU3BOACTBA?

4. C mesaTenbHOCTBIO KaKOH KYJIBTYpPhI CBSI3aHO ()OPMHPOBAHHE TTIA3KOB M CIICHU(HYECKOr0 BKyca IpU
MIPON3BOJICTBE MIBEHIIAPCKOTO ChIpa?

5. Kakme MukpoOuoIoruueckue KyJIbTypbl HCIONB3YIOTCS Ml YCKOPEHHS CO3pEBaHMA IIpU
MIPOU3BOJICTBE ChIpa?

6. Kakue KyJIbTyphl HCIOIB3YIOT B IIPOM3BOJCTBE HOrypTa?

7. Kakue KynbTypbl, UMEIOLIMECS Ha Srojax, OCYLIECTBISIIOT OpOXKEHHE BHHOIpaZa B NPOBUHLUH

Konpsk?

Kakast kynbTypa 00pa3yeT MUKOIPOTEHH IIPU KyJIbTHBUPOBAHUN?

9. Kakue MogKUCIUTENN NOTYYaIOT MPU KYIbTUBUPOBaHWH Aspergilus niger?

10. Kakyi0o MHKpOOHONOIMYECKYI0 KYJIBTYPYy HCIONB3YIOT IIPH TPOWU3BOJACTBE JIETKOTO IHBA IO
TyOWHHOW TEXHOJIOTHH?

11. Kakne MUKpOOHOIIOTHYECKHE KYIbTYPHI UCIIONB3YIOT IS TOMYYEHHS SOIOUYHON KHCIOTHI?

12. Tlepeuncnute crocoObl MOTYYEHHUSI AMUHOKUCIIOT.

13. Kakas mmKpoOmomormueckass KyJIbTypa HCIIONB3YeTCs Ui IMOMY4YEeHHS AHTHOMOTHKOB TPYIIIIEI
pudamurHa?

14. TexHonornn KakuX WMMOOMIIM30BAHHBIX Ha CyOCTpaTtax (EpMEHTOB IIMPOKO HCIIONB3YIOTCA B
OMOTEXHOJIOIMYECKOI MPOMBIIITICHHOCTH B HACTOSIIEE BpeMsi?

15. B kakoil KynabType KJIETOK IONYHYalOT KPacUTENb IIWKOHWH, MMEIOIINH NPOTHBOBOCHAIUTEIBHOE
neiicteue?

16. Ko u3 yueHsIX BIepBbIe IpoBen OrnoTpanchopmaruio 6emxa?

17. Kakne MUKpPOOMONOrMYECKHE KYJIbTYphl HCHONB3YIOT IPH BBIIETAYUBAHUUA TOPHBIX MEIHBIX
OTBaJIOB?

©CoNR~wWNE
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7.

YEBHO-METOJMYECKOE W  WH®OPMALIMOHHOE  OBECHEYEHUE
JTACLMILTAHBI (MOY JIST)

a) OCHOBHAas JIMTEepaTrypa

1. Biotechnology (buorexnomnorus) [O1. pec.]: yaeOHO-MeToanueckoe nmocooue / Psokosa I'.B. -
Kazans: U3gatenscteo KHUTY, 2012, - 152 c. - ISBN 978-5-7882-1327-9.
http://www.studentlibrary.ru/book/ISBN9785788213279.html



http://www.studentlibrary.ru/book/ISBN9785788213279.html

2.

Buonorust: MeIUIIMHCKAs OMOJOTHsI, TeHETHKA M TapasuTonorus [Dn. pec.] : yueOHUK i BY30B /
A.IL. IlexoB. - 3-¢ u3n., crepeorut. - M.: TDOTAP-Menua, 2014. - 656 c. - ISBN 978-5-9704-3072-
9.

MorekynsapHO-TeHETHUECKIE U OMOXMMUYECKHUE METOBI B COBPEMEHHON OMOJIOTUH pacTeHuit [
pec.] / mox pen. Bn.B. Kysuenosa, B.B. Ky3nenosa, . A. Pomanosa. - M.: BUHOM, JlaGopaTopus
3naunii, 2012.-487 c. : un.- (Merozs! B ouomorun). - ISBN 978-5-9963-0978-8.
http://www.studentlibrary.ru/book/ISBN9785996309788.html

[Mumesas ouorexunonorus: B 4 ku. Ku. 1. OcHOBBI nuIeBoi 6rorexunonoruu [Oi. pec.] / LA, Poros,
JI.B. Antunoga, I'.I1. lllyBaeBa - M. : KonocC, 2013. - 440 ¢ (YueOHUKM 1 yueO. TOcOOUs AJis
CTY/IGHTOB BBICIINX y4eOHBIX 3aBeneHuil), - ISBN 5-9532-0104-4.
http://www.studentlibrary.ru/book/ISBN5953201044.html

0) 10MOTHUTEIbHAS JIUTEPaTypa

1.

BuorexHomnorus: Teopus U MpakTHKa: yaeOHOe mocoOue uist By30B 10 crienuanbHoctu 020201
"buonorus" / H. B. 3arockuna [u ap.]; mox pen. H. B. 3arockunoii, JI. B. Hazapenko. — Mockga:
Onnkc, 2009. — 493 c.— ISBN 978-5-488-02173-0.

I'enernueckas uHxenepus [Oi. pec.] : yueob.-crpas. nocooue / C.H. IllenkyHos. - 4-¢ usn., crep. -
HoBocu6upck: Cubupckoe yHHBEpcUTETCKOE M3aarenbetBo, 2010. - 514 c.; wn. - ISBN 978-5-379-
01064-5.

Knynosa C. M., Eroposa T. A., XKuByxuna E. A. buorexnonorus: y4e0. st By30B 1O
crerpansaocty "buomorus"/ M: Akagemus, 2010. — 256 ¢. — ISBN 978-5-7695-6697-4

PeidakoB C. C., Kypc nekumii o ocHoBaM OuorexHoinoruu: B 2 4. /Bmagumup: Bnag. roc. yH.
(Bal'Y), Y. 1: Beenenue B Onorexnonoruto. — Oi1. Teke. nad. 2008. — 68 c.: - ISBN 978-5-89368-
859-7

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

Peidakos C. C., Kypc nekuuit mo ocHoBam OuoTexHonoruu: B 2 4. /Bmagumup: Bnax. roc. yH.
(Bal'Y), Y. 2: [Ipumenenne ouorexHonorun. . Tekc. naH. — 2010. — 127 c.: - ISBN 978-5-9984-
0046-9

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

Caspiknn HO. O., Opexos C. H., YakaneBa U. W.; mox pen. A. B. Katimackoro. bruorexaomorus:
ydebHOe mocobue It By30B /— 2-¢ u3j., crep. — Mocksa: Axagemust, 2007. — 254 ¢.— ISBN 978-
5-7695-4040-0.

B) NEPUOANICCKUEC U3TAHUA:

«Acta Naturae» - Hay9IHBIH KypHAT

«Biotechnologia Actay - Hay9IHBI KypHAT

«buorexHonorus» xxypHai

«BecTHUK OMOTEXHOIOTUHU U (PU3UKO-XIMHIYECKOH OMOJIOTHIDY )KypHAI
«I"eHBl U KJIETKHY - HAYYHBIH KypHaI

«OKuBBIE CUCTEMBDY. - HAYYHBIA 3JIEKTPOHHBIN JKypHaI
«MonexysapHas OMOIOTHS - HAYIHBIH KypHaT

«TexHOI0TNY >KUBBIX CUCTEM) - HAyYHBIH KypHAaI

I') HHTEPHeT-pecypchbl:

redHas umxenepus - http://medbiol.ru/medbiol/genexp/00050414.htm

reHOMHUKa. BHIBI TEHOMUKH. 3ajaud TeHOMHKH. uctounuk: http://medicalplanet.su/genetica/147.html
medicalplanet - http://medicalplanet.su/genetica/147.html

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

8.

ATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)

9. mporpammHo-mMeroanyeckue marepuanbl (PI'OC I+ mokoneHuss u y4eOHBIH IUIaH IO
HarpasneHnto noarotoBku 06.03.01 «buonorusy);

10. yyeOHO-MeTOMMYECKHE MATEPHAJIBI (YI€OHUKH; METOAMYECKUE TIOCOOHS; TECTHI. );

11. aynunoBu3yajbHbIe (ITPE3SHTAIINN)

O6y‘IeHI/IC 10 JUCHUIIIINHE ((BBe,I[eHI/Ie B OMOTEXHOJIOTHIOY OCYHICCTBJISACTCA HA Oaze:

Aymuropun 133/1 s mpoBeaeHus JEeKUMH M JTaOOPaTOPHBIX 3aHSATHH, OCHAIIEHHOW IEPEHOCHBIM
myabTuMenua-npoexropom HITACHI CP-S240, sxpanom, nepenocasiM HoyrOykom ACER.


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
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

JIabopatopHoe oOopyaoBaHue JJisl IPOBEACHHS Tab0opaTopHBIX 3aHATHI: Mukpockon Mukmen — 1,
Muxkpockon MC-20, Mukpockorn MC -50, MUKpOCKOIT TPUHOKYJISIPHBIH JIIOMUHECIIEHTHBI Mukpomen-3
JIFOM, XonogunsHuK Samsung, cymmieHeii mkad 11IC-80-01 CITY, tepmoctar TC-1/80CITY,
uentpudyra CM-6M Sky Line, marauTtHbie Memanku, pH-merp-uonomerp Jxcrepr-001, Bech
naboparopusie SCL-150, xmumaTtuyeckas kamepa KK pocra pacrennii-250.

st camocTosTenbHOM paboThI HCTIONB3YIOTCS] KOMITBIOTEPHBIE KIIACChl Kadenphl 1 OHOIMOTEKH C IOCTYIIOM K
pecypcam MurtepHera.

Pabouass mporpaMma IUCHMIUIMHBI COCTaBJIEHA B COOTBETCTBHM ¢ TpeboBanusmMu DPI'OC BO mno
HanpasieHuo 06.03.01 «buonorus» (mpoduins «O6mas Guonorusy).

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

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

[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 roma
3aBenyromuii kadeapoi

Pabouyas nporpamMma o00peHa Ha yueOHBIH o1
[Iporokoin 3acenanus kadeaps Ne oT roua
SaBenyromuii kadeapoi




IIpunoxenue

MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoi ®egepanun
denepanbHOE rOCyAapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE yUPEKACHHE
BBICIIEr0 00pa30BaHuUs
«BaaguMupckuii rocy1apcTBeHHbI YHMBEPCUTET
uMeHH Asexcanapa I'puropresnua u Hukosas I'puropseBuda CTo/1€eTOBBIX

(BaIy)
Huctutyt OMOJIOTUH U KOJIOTHUH
Kadenpa OMOJIOIMH U DKOJIOTUU

AKTyanu3npoBaHHas
pabogas mporpamMma
paccMoTpeHa u onoOpeHa
Ha 3acelaHuu Kadeapbl

POTOKOIT Ne oT 20 1.
3aBeayromuii kadenpoi
Tpudonosa T.A.

(mommucs, ®HO)

AKTyanu3zanus padoueil mporpaMMbl AU CHHUILIMHbI

«BBeeHue B OMOTEXHOJIOT MI0»
(HAMMEHOBAHME JIMCLMITMHBI)
Hanpagnenue noaroroBku 060301 «buonorus»
[Ipoduns/mporpamma moaroroBku  «OOIIIast OMOTOT U
YpoBeHs BrICIIET0 00pa30BaHHUS OaxanaBp

dopma 0byueHHs 3a04Has



Bragumup 20

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

AKTyanu3anus BBITIONHEHA: JoI1. kKad. 6uonoruu u skogaorun Kusspkosbim 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 kopnopanus «/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. (311.). - 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 MOJIEKYIsIpHON Ouomoruu [Oin. pec.] / pen. K. Yuucon u Jx.
Yonkep ; nep. ¢ aurt.—2-¢ uza. (311.). M.: BUHOM. JlaGopaTopus 3Hanwuii, 2015, 855 c.

0) TOMOJIHNTEIbHAS JUTEPATYpa

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

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

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

4. HyxiennoBbie KUCIOTH [D1. pec.]: Ot A o S / b. Ammens [u np.] ; mox pen. C. Miosutep ; mep. ¢
aHri. — 2-e usa. (31.). M.: BUHOM. JlaGopatopus 3Hanuii.2015 — 424 c.

B) IepUOJHYECKHE U3JAHUSA:

«buoopranuyeckasi XUMHsD - HAYYHBIN KypHaT

«bUOXUMHUSD) - HAYYHBIN KypHaI

«KypHan 5BOMONIMOHHON OMOXUMUH U (DU3HOIIOTHNY - HAYYHBIN KYpHAI
«MornekynsapHasi OUOIOTHS - HAYIHBIH KypHaT

«¥Ycrnexy OMOTOTHYECKOW XUMHUM - 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/

[lporpamma cocraenena B coorsercrsun ¢ Tpebosanuamu GIOC BO no wanpasiexuio 06.03.01

«buonorusy, npoduns noarorosku «O6was Guoaorusy.

Pabouyio ypﬁm cocrapun:  Kussekos  W.E., k.6.H., moueHt «kad. Guomoruu u
sKONOTMH  _{F /_;/
Peuensent: aupexrop MAOY JIMOC r. Baagumupa «TUML» Kysemun A. FO. @7/

Ilporpamma paccmoTpena u ofno6peHa Ha 3acesanuu kageapbl GHOTOrMH U IKONOrMH

ITpotoxon Ne é// oT / Lﬁ /// 201 ,/éro,ua‘
/3aB. kadeapoit HONOrnK 1 HKOTOrKH /// Tpudonosa T.A.

PaGouas nporpamma paccmorpena u opo0peHa Ha 3acefaHWH y4eGHO-METOAMYECKOH KOMWCCHH

Hanpasnenna 06.03.01 «buonorusy

[Tporokosn Ne 2 // oT / 0 %// 201 _Zrona.
//an,ElCC).laTeJ'lb KOMUCCHH {j/// Tpudorosa T.A.




