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1. Hean n3ydeHns JUCHHIIHEDI.

DopMHPOBaTE y CTYACHTOB 3HAHWA 00 HCIONG30BaHUM B IIPOMBIIIIECHHOCTH
bU3UKO-XUMUYECKHUX IPUHIUIOB paboThl )KHBOM KIETKH, O3HAKOMHTE C METOJAMHU H
TEXHOJIOTUAMM MPOU3BOACTEA PA3NHYHBIX BEIECTB U IPOAYKTOB C MCIOIL30BAHAEM
TIPAPOJHEIX OHOIOTHIECKHX 00BEKTOB 1 IIPOHECCOB.

2. Mecro y4e0HOH AHCHHILIAHBI B CTPYKTYpe OCHOBHOII 00pa3oBaTeibHOI
NporpaMMabi.

Jicunnnrga «BUOTEXHONOIMS» OTHOCHTCS K AHCHUIUTHHAM IO BBIOOPY
CTYIEHTA,

A1 OCBOSHUS NUCLMININHL! CTYA@HTH HCIIONB3YIOT 3HAHYS, YMEHHS H BHHI
ACATENBHOCTH, COOPMHUPOBAHHbIC B MIPOLECCE M3YUEHHs TIPEAMETOB GHOTOIHYECKIX
H XUMHMYECKHX LUKJIOB Ha IPEABIAYIIMX YPOBHAX 0OpazoBaHud.

B cBow ouepens, mucnmiuHa «BHOTEXHONOrMSI» SBISETCS OCHOBOM I
YIILyOIeHHOro M3y9eHHs TaKUX pasfiesoB OMONOTHH KaK GHOXHMHS, TIpUKTaTHAS
XMMHS, TeHETHKa, MAKPOOHOIOTHS.

3. TpeGoBanusi K YPOBHIO 0CBOCHES AHCIIHILIHHDI.

Ilponece usyvenws AMCUMIUIMHBL HATpaBieH Ha (OPMHDPOBAHWE U DA3BHTHE
OBIIEeKyIbTYPHBIX KomrieTeniwii (OK-4).

B pesyabrarte uzyvennus qucnununbl « BHOTEXHOMOTHS» CTYAEHT NOJKEH

- 3HATb 0COOEHHOCTH KNACCHIECKNX OHOTEXHOMOTHYECKIX IPOU3BOICTE;
- 3HaTh HOBEHIINE JOCTVIKEHHUS TeHHOMN U KIeTOTHON HAKEHEPHH U UX NpPHMEHEHe
B TIPOMBIILIEHHOCTH JUISL PEIleHUA IMpoONeM IIEPBHYHBIX ¥ BTOPUYHBIX CHHTC3OB,
TOTyYeHUA MOHOKJIOHAJILHBIX aHTHTEN, IOBBIICHNS YPOXKAMHOCTH pacTeHH,
KJIOHAIBbHOIO MHKPOPasMHOXKEHMS M O3JOPOBICHHS pPAaCTEHHMH, 3KOMOIHYeCKH
YHCTOH mepepaboTKe W MONyUeHNs TOIHBA;
- 3HAaTh OCHOBHBIC HANPaBIE€HWS M IEPCHEKTHBEI PAa3BUTUS COBPEMEHHOMH
OHOTEXIIONIOrHH,
- YMETh CaMOCTOATENBHO NPUOOpETaTh 3HaHuUs B Ipoltecce paboTsl ¢ THTEpaTypoit u
BBLITIOIHEHUS JIa0OPaTOPHBIX 330aHUIT;
~ YMETh CaMOCTOATENBHO CTABUTE OMbITHI, IPOBOJUTE HAOIIONCHUS, aHATU3HPOBATD
LONY9IEHHbIC — pPe3yNpTarhbl  OKCHEPHMEHTOB  IIPH  NOMOWM  COBPEMEHHBIX
MH(POPMALIIOHHBIX TEXHOIOTHH ¥ (OPMYIUPOBATE BHIBOMIBL
- YMETb HPUMEHATE TOJNYYCHHBIE TEOPETHUYECKHe 3HAHWS M HAaBBIKM JNabOpaTOPHEIX
HCCIeJIOBaHUH B Tpoliecce paboTel B 001aCTH HAyKH « BHOTEXHOTOT M,
- YMETh NPHMEHATH ITONyYeHHbIE 3HAHWS M HABBIKK MPY BHINONHEHHU KYPCOBBIX U
AUITIOMHBIX paboT ¥ B OymymieH HpodeccHORaTbHOM 1eITeIbHOCTH,
- BJIameTe MCETOJAaMH BBIACNEHHS, OYMCTKH, pa3leleHHd OHOOPraHM4ecKyx
COCIMHECHHM, OHpPeeNcHI UX OHOIOrHYecKol aKTURHOCTH.
- BIafeTh HABLIKAME JKCIICPUMEHTAILHON PaboThl;
- BIaZIeTh aHaH30M U COITOCTABICHHEM MATCPHANOB COOCTBEHHBIX HabMIONeHMIT;
- BIAJCTh HABBIKAMM OPFaHM3alMM HAYYHO-HCCIENOBATECACKON IesrTeilbHOCTH
YUAIIHXCH.
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4. O6man TPy10eMKOCT AMCHUILIHNDI 3 32a4eTHBIX ML U BHIbI YeOHOMH

padoThl.

TpyroemkocTs: Pacuipenenenue o
(B COOTBETCTBUN | cemecTpaM (B COOTBETCTBHY
Bun yue6Hoit paGoThl cz;;f:;x)w{ © quGH(L;ZCI)maHOM)
Bceero: 3 3au. Ne cemectpa 10
eil. ~108 4
AYIUTOPHBIE 3aHATHI 60 60
Jlexumu 30 30
IpakTiueckue 3ansTHS 30 30
Cemunaphr
JlaGoparopusie paGoTe
HApyrvie BURE ayIHTOPHEIX paboT
VuTepakTHBHbIC QOpMBI 00y UeHus 10 10
Hpyrue Bupsi pabor
CamocrositenbHas pabora 48 48
Kypcosoii mpoexkr (pabora)
Pedepar
PacuérHo-rpaduueckue paborsr
DOpMBI TEKYIIETO KOHTPOJIS Kosunokeuymbel,

KOHTPOJbHbBIE PabOTEL,
pedepatsr, ZoKIagEL,
TECTHPOBaHHE

DOpMBI TIPOMEKYTOIHOH ATTECTALIMH
B COOTBCTCTBHH C YUeOHBIM ILIAHOM

3ayer

5. Copepxanue nporpamMmmbt y4eGHON ARCUBILTHHEDL.
3.1. Codeparcanue yuednoii oucyuniumst.

Ne HavimenoBanue pasnena AyIuTOpHBIE Yack Camocros-
/i AUCLIMEIHEBI (TEMEI) BCETO | JIeKuMu | opakT- | nabopa- Bruy. TeNbHAs
HECKHE | TOPHBIE | HMHTEPAK- pabora
(cemuna- THBHEIE {uac)
pal) thopmet
o0yuenus
1 Beenenne. Metoas coBpemMenHoi 8 4 4 i 5
OHOTEXHOIOIYH.
2 OCHOBBE reHeTHYIECKOH 12 6 6 2 13
HHKSHEpUH.
3 | OcHOBYI K/IeTOHOMN UEKEHepUH. 8 4 4 2 10
4 | BHOTEXHONOTHS APOM3BOACTBA 8 4 4 2 10
MeTaboTHTOS,,
5 buorexHonorus s cenbexom 12 6 6 2 5
xo3giicTee.
6 DKONOrHyecKas GUOTEXHOMOrMS. 12 6 ) I 5
Wroro: 60 30 30 10/16,7 48
3 %




5.2. Codepoicarnue pazdenos oucuunnumpl,

5.2.1 Bsedenue. Memodut coepemennoii buomextono=uuy. Ilpenmer ¥ samaqm
Ouorexronmoruy. CBS3b GHOJOrMYECKIX HayK ¢ Oworexuonorueil. Ilpupoga u
MHOroobpaszue GHOTEXHONOTMYECKUX IporieccoB. (CHOBHbIE HaAIpaBleHUsT H
00nacTy IpUMeHeHUs GHOTEXHONOTHH. QriIHame COBPEMEHHONH OMOTEXHOMOTHH OT
TPATHIMOHHBIX ~ MHKPOGHONOIHYECKUX — IIPOH3BO/ACTE. IlepcriekTuBel  pazBuTys
6rorexmosOrun. MeToms COBPEMEHHOH GHOTEXHONOMAM,

35.2.2 OcHoeuvl zenemuueckoi urdicenepul. bUOTEXHOMOTHS KOHCTPYHPOBAHHUS!
pexomOumantaeix JIHK. MeTomst Beenenus AHK B Gakrepmannusie KkieTkw.
OKerpeccus B KiIeTkax 6Gakrepuit pexoMOunantreix JTHK. MukpoSuonormaeckuii
CHHTe3 OenKa M MpoGieMbl GeCKISTOYHON TeXHOMOIHIL Hcnonp3opanue MeToz0B
TEHHOH MHKCHEPUH IS IONYYeHHS PSIA OeqKoB (MHCYNMHa, COMAaTOTpOIMHA,
HHTepepoHoB u ap.). Ilogyuenue UMMYHOTCGHHBIX IIPEIapaToB M BakKiMH. | eHHas
HEKCHEPHA B KIETKAaX MJICKOIMTAIOLMX W 3MOPHOHOB. |eHHas HHXKeHepHs!
pacrenui. llomyyenne TPAHCTEHHBIX PACTEHHIH H KHBOTHBIX, ['enno-uH)eHepHEBIe
TI0IXOMBI K PEMIEHHIO TPOOAEMEI YCBOSHUS a30T4a.

3.2.3 Ocrnoewr xnemounot unoicenepuy. Meton KynbTypsl KIeTox, Kynerypa
PACTHTEABHBIX KNETOK W NPOU3BOACTBO IOME3HBIX COCAUHEHMA. TOTUIOTEHTHOCTE
PACTHTENBHBIX KIETOK. KyYNbTypa 3yKapHOTHYECKHX KIIETOK KUBOTHEALX. Homy1enue,
KYILTHBUDOBaHME ¥ TUOPDHMAM3ALMS OPOTOMIACTOB. TeXHOTOTVS IOy YeHUst
rubpunom. ITpoU3BO/CTBO M MpPHMEHEHYE MOHOKIOHANHHEIX anturen. CosxaHue
HOKYCCTBEHHBIX ACCOLMANME KI€TOK BBICLINX PACTEHNH ¢ MHKPOOPTaHH3MAMIL.

5.24  Buomexnonozus  npouseodcmea  memabonumos. Ipomzsoactso
NEPBHYHBIX METAOONHUTOB: HE3AMEHNUMBIX aMHHOKHCIIOT, BUTAMUHOB, OPraHHYeCKIX
KHCTIOT.  IIpOM3BOACTBO  BTOPHYHEIX MeTabOIHTOR: aHTHOMOTUKOB, BaKIWH,
crepounios. Hayuneie mpunnumer oGecneyenms cBepxIponykimy. llepcnexrunnnie
HCTOIHUKHY YITIEpOZa, a30Ta W POCTOBBIX (hakTopoB. BHoTexHOMOrUs NOJyYeHUs 1
HCIONB30BaHUs  (PepMeHTOB. MMMOGIIH30BAHHbIE (epmenrTsl.  IIpoMeninTeHHbIC
POLECCEl ¢ MCHONB3OBAHMEM MMMOOUIN3OBAHHEIX (DEPMEHTOB ¥  KIETOK,
brocencops! a1 MmonuToprura.

5.2.5  buomexnonozus 6 cenvcxom  xossticmee, buorexnonorns s
YKHBOTHOBOJCTBE. buorexnonorus KOPMOBBIX IIpenapaTon IS
CCIBCKOXO3SHCTBEHHBIX JKUBOTHBIX. MUTOTOPMOHBI M CHHTETHUECKHE PeryasTopsl
PocTa ¥ pasBUTHA PACTEHHH B OHOTEXHONOIHH W pacTeHHeBojcTBe. |IOBBIUeHIe
YCTOHYHBOCTH PACTeHHH K PA3IHYHHIM (hakTopam. KitoHanbHOE MEKpOpasMHOKEHTTE
pacTeHui.

3.2.6  Dronoeuueckan  6uomexnonosus. Coenudundeckoe  mpuMenerue
OMOTEXHOIOTHYECKHX TIPOLIECCOB st perenus mpobiieM OKpy:Kamoielt cpems:
nepepadoTKa OTXOMNOB, U3BNEUCHWE HONE3HBIX BEIIECTE U3 0TX0H0B, OGopnba ¢
3ATPASHCHMAMM,  KOHTPOJIh 34 NATOIGHHON  MUKpOQIOpoi, dunonerpananus
KCEHOOHOTHKOB, He()TSHBIX 3aTPs3HEHHUI.

5.3. Jlabopamopnutii npaxmuxym: ve IPEeayCMOTPEH



1.

5

6. YueOHo-MeTOHYecKOE 0becnedeHne THCIMILTHHDL.

6.1. Ocuosnan rumepamypa;
Eroposa, T. A. OcHoBsr Guotexsonorun : yueS. mocobue AN BHICUL e
y4eb. sasenenntt / T. A. Eroposa, C. M. Kiryrosa, E. A. Kusyxuna. —Uszn. 3-
e.— M. : Axanemus, 2006. — 208 c.

6.2. Jonoanumensnas aumepamypa:

1

2.

el

. Aranacos, A. M. BbuotexHonorus B pacrenmesonctse / A. V. ATaHacos. —

Hosocubnpcex : u3n-so Ullul” CO PAH, 1993, — 241 .

Buonoruyeckuit  KOHTpOIH OKpyXaloie cpensl : OHOMHIMKAIHS WU

Onotectuposanne : y4eb. mocobue U CTYH. BBICIIL yued. 3zas. / O, IL

Menexosa [u np.]J ; nmox pex. O. IL Menexosoit, E. I. Eroposoit. — M. :

Axanemus, 2007. — 288 c.

TImux, B. Monekyasgpras GHOTEXHOIOIH. IHpuanune!r v npumenenue / B.
I'max, Jix. Iacreprak. — M. : Mup, 2002. — 420 c.

-T'yces, M. B. Muxpobuonorus / M. B. I'yces, JI. A. Muneesa. — M.
Axanemusg, 2006. — 464 c.

- Konnaes, A. C. Monexyisiprast 6uonorus : yue6. jyis CTYZ. 1ten. By3oB / A. C.
Konuues, I'. A. CesacTesnona. — sy, 2-e, ucnp. — M. : Axagemus, 2005, —
400 c.

. JIyrosa, JI. A. BrotexHonorus seiciuux pacrennit / JI. A. Jyrosa. — CII0. :
usa-so CII6IY, 2003. - 227 ¢.

- Hetpycos, A. . OGwasn muxpobuosorus / A. . Hetpycos, W. B. Kortosa. —
M. : Axanemus, 2007. — 288 c.

. CenbeKOX03SIHCTBERAAS GHOTEXHOIOTHS yaeb. / B. C. IlleBenyxa [u mp.] ;
nox pex. B. C. lepexyxn. — M3n. 2-¢, mepepa®. u moi. — M. : Bpicias IKONa,
2003. - 469 c.

6.3. Cpeocmea obecnewenus oceoenun ducuuniuiol.

. http://bioword/narod.ru/ - Bronoruyeckmii cIoRaps.
. http://www.rusplant.ru/ - sxypran «®usronors pacTeHHHY
- http//www.agrobiology.rw/ - xypHan «CemscKoxossHcTBeHHAS GUOTOTHS,

Cepus: buonorus pacrenuif. Cepust: BHONOTHS JKHBOTHBIX

Apxus xypHaia Science, The American Association for the Advancement of
Science (AAAS) - AMepHKaHCKas acCOMManms o PasBUTHKY HaYKH -
HEKOMMEpYeCKasd OPraHu3aius, COOOIIECTBO VUEHEIX, CO3JAHHOE B Ieiix
nonnepxkky mayxu, HIT «HOWUKOHy. Jlunensuonnoit norosop Ne 316-PH-
2011 or 01.09.2011 r. ma mepuwoz ¢ 01.01.2012 — beccpouro. Cymma
Aoropopa: Oecrorarno. KommuectBo kmioueid (monp3oBareneil): co Beex
KOMIILIOTEPOB By3a. http:/www.sciencemag.org/content/by/year#classic

. Hay4nag siexrponnas 6ubmmorexa eLIBRARY.RU. ITpu nmopnepxxe POOU.

Jnensnonnoe cornamenne Ne916 ot 12.01.2004 r. ua nepuon ¢12.01.2004 —
beccpouno.  Cymma  joroeopa:  GeciviatHo.  KommdecTBo  Kmoweif
(momb3oBateneit): co Beex komnpioTepos TIITY. http://elibrary.ru

ApxXHB Hay9yHBIX xypHaioB 2011 Cambridge Journals Digital. M3narenscTtso
Cambridge University Press, HIT «HIUKOHy. JIHnessnounoi Jorosop No
316-PH-2011 ot 01.09.2011 r. Ha nepmox ¢ 30.03.12 - oeccpogno. Cymma
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morosopa: Oecmatio. KomudecTBo ximoueit (mone3oBateneit): co Beex
KOMITBIOTEPOB BY3a.
http://journals.cambridge.org/action/stream?pageld=3216&level=2

7. ApxuBsl 169 xypuanos usnarenscrsa Oxford University Press. M3gatenscrso
Oxford University Press, HIT «HWUKOHy. Jlunen3nouHo norosop Ne 316-
PH-2011 or 01.09.2011 r. ma mepmonm ¢ 14.03.12 - beccpouno. Cymma
aoroeopa: OecrutatHo. Kommgectso Kmogei (monb3oBateneil): co Beex
KOMIIBIOTEPOB By3a. http://www.oxfordjournals.org/

8. Hudpopolt apxws snexTpoHHBIX KypHainoB w3natenscrsa Taylor&Francis.
WsnarensctBo Taylor&Francis Group, HIT «<HOUKOH». Horosop Ne316-PIH-
211 01 01.09.2011 r. Ha nepuox ¢ 06.05.2013 — beccpouro. Cymma sororopa:
Oecrutario. KonpdgecTBo Kimoueit (mosp30BaTENEHN): CO BCEX KOMITBIOTCPOR
TTTIV. http://arch.neicon.ru/xmlui/

9. YUC Poccus (Yuueepcuterckas uHOOPMALMOHHAT CcUCTEMa POCCHS).
Mockosekuii  rocynapcTBeHHslt  yHuBepcHTer wMendm  M.B.JIoMoHOCOBA
(Hay4HOo-HCCiIe1oBaTebCKuil  BBIYUCTHTEILHIN LUEHTP, ODKOHOMMIYECKUH
Qakyaprer),  ABTOHOMHasd HEKOMMepYecKass ~ oprammsauus  Llentp
HH(OPMAITHORHEBIX HechepoBanuii (AHO LIMM). IMucemo-3asska Ne 21/300 ot
01.03.2010 r. mHa mepmox c 01.03.2010 — beccpouno. Cymma morosopa:
Oecrimatao.  KomuuecTBo  Kimoueii (mosb30BaTENEH): €  KOMIIBIOTEPOB
bubmmorexu TITIY u npw HHAMBUAYAILHOMN PETHCTpallM 110 3aIIpocy.
http://uisrussia.msu.ru/is4/main.jsp

10.BJ «Mape» - cBomnas 6a3a AAHHBIX AHATHTHISCKOL POCIHCH CcTaTed u3
ICpORMIeCKUX m3nanuu (apxue 2001-2006). Accommanys pernoHambHBX
OMONMMOTEUHBIX KOHCOPIUYMOB (APBHUKOH). [Torosop Ne C/161-1/3 ot
12.10.2009 r. na nepuwox ¢ 12.10.2009 — beccpouno. Cymma morosopa:
OecrinaTHo. KonmvecTso Kintoueit (mosib30BaTenel): CO BCEX KOMIBIOTEPOB
By3a. http://arbicon.ru/services/mars_analitic.html

11. Apxus xypHaia Nature. Hayagoe usnatenscrso Nature Publishing Group, HIT
«HOUKOH». JTuuenznounsii norosop Ne 316-PH-2011 or 01.09.2011 r. ma
nepuos ¢ 27.09.12 - 6eccpoyno. CymMma 0roBopa: OMIaTa OKA3aHHBIX yCayr
IPOU3BOAMTCA M3 cpencts  Munobpuayvku.  KommwuecTso  wmouet
(monb3oBatesteii): co BCEX KOMITBIOTEPOB TITTY.
http://www.nature.com/nature/index.htm]

12.ApxuB mayunpix sxypHanos SAGE Journals Online. Msnatenscreo SAGE
Publications, HIT «H3UKOH». Jloroop Ne 316-PH-2011 ot 01.09.2011 r. sa
nepuoa ¢ 05.02.2012 — Geccpouno. http://online.sagepub.com/

13.Apxus HayuHBIX XypHANOB M3maTenbeTsa JOP Publishing. MzaarensctBo IOP
Publishing Mucruryta ¢pusuxyu BenuxoSpuraman, HIT « HOUKOHy. Horogop
Ne 316-PH-2011 or 01.09.2011 r. ma mepuox ¢ 13.04.2012 — OeccpouHo.
http://fiopscience.iop.org/

14. Apxue snexTpoHHEIX sxypHanor Electronic Back Volume Sciences Collection
uzpatensctBa  Annual Reviews. Msmarenscrso  Annual Reviews, HIT
«HOVIKOH». Horosop Ne 316-PH-2011 or 01.09.2011 r. ma Iepuoa ¢
06.05.2013 — Geccpouno. http://www.annualreviews.org/
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15.Onextponnast 6mbmuorexa TTITY. http://libserv.tspu.edu.ru/

6.4. MamepuansHo-mexnuueckoe obecnedenue QUCHURTUILDL,
HUrenue snexuuit JOMKHO OBITH OOECTIEUEHO MYJIHTHMEXHHHBIM IIPOEKTOPOM,
OKpAHOM, KCEPOKCOM [IJIs Pa3MHOMKEHUSA Pa3aTOUHOr0 MaTepHara.

No HawmvenoBanue Haumenopanue Hawnmenopanue
I/ pazziena MAaTEpUanoB 00ydeHns, TEXHUYECKUX 1
(Temsl) yueGHOH IIAKETOB IIPOTPAaMMHOTO | ayJIHOBU3YaNbHBIX CPEICTR,
JUCTIMITHUHEBL obecricUeHusI UCIIOJIB3YEMBIX C LIEIBIO
AEMOHCTPALIMY MATEPHUAIIOB
1 | Beemenme. Meronm | CripaBouHo- CD- ROM,
COBPEMEHHOH nHOOPMALIMOHHEIE MYIIETHME MU HbIe
OMOTEXHOIOTHH. MaTepHaTHL, MaTEpHAITBl, HHTEPaKTHBHAS
MyJTbTUMEIUNHEIE yaeOHEIe | JocKa.
nocobust: «buonorns 3A0
Ipocsemenue MEMA»,
Ortxpsertas 6uonorus O0O,
«DH3UKOH.
2 | OcHOBEI CripaBouno- CD- ROM,
FeHeTHYECKOH HHQOPMAIHOHHEE MYIBTUMEAHIHbIE
HHXXCHEPHH. MaTepuaibl, MaTEPHAIIbl, HHTEPAKTHBHAS
MYJIbTHMEIUNHbBIC yaebHble | [ocKA.
nocobwst: «buonorus 3A0
Ilpoceemenne ME/IHAY,
Otxpritas 6uonorus QOQ,
«DuzrIKonY,
3 | OcHoBpl  kneTouHON | CIpaBOYHO~ CD- ROM,
HHKEHEPHH, HHQOPMAIHOHHEIE MyJIBTHUMEIUAHEIE
MaTepHaIbL, MaTepHaJIbl, HHTePaKTHBHAs
MYJIBTHMEAUHHEIE yaeOHEIe | TOCKa.
nocobus: «buomorus 3A0
IIpoceeinenne MEIMA»,
Orxpsrras Guonorus OQO0,
«DPU3UKOH.
4 | brorexmonorus CrpaBowro- CD- ROM,
IPOM3BOJICTBA nHpOpMaLHOHHELE MYyJIBTUMeIAHIEIE
MeTaboauToB. MaTepHaIbl, MaTepPHaNbl, HHTepaKTHBHAS
MYyJIbTUMeXUHAHEIE VaeOHbIe | OCKa.
nocobusi: «buomorus 3A0
Ipocsemenne MEJ{MA»,
Otkpsrtas 6uonorus OO0,
«DU3UKOHY.
5 | buortexsonorus 8| CHpaBouHo- CD- ROM,
CEeNBbCKOM XO35HCTBe. | MH(OPMAHOHHbIE MYJNbTUMETUIHEIE
MaTEepUAJIB, MaTepHUansl, HHTEPaK THBHAS
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MYJIbTUMeTHHHBIC yaeOHEIe | mocKa.
nocobus: «bronorus 3A0
ITpocsemwenne MEJIHMA»,
Otxpsitas 6Gmonorus OO,

«DUNKOH,
6 | OKonorudeckas CrpapoyHo- CD- ROM,
OHOTEXHOIOrUs. HH(POPMaLtHOHHEIE MYIbTUMEAHHHEIE
MaTepualbl, MaTepHailsl, UHTEPAKTHBHAS

MyJIBTHMENHNHbIE yaebubie | Tocka.
nocobus: «buomorus 3A0
[Ipocsemenne MEIAY,
Otxprrtas 6uonorua OO,
«DU3EKOE».

7.  Meroanyeckne  peKoOMeHNAHH 110 OPraHM3aALNUd  H3VYeHHS
MHCHHILTHHEI,

7.1. Memoouueckue pexomendayuu (mamepuanst) npenodasamento

B xofte W3ydemus MMCIMILTHHEI CTYIEHTH! OCIENOBATENEHO 3HAKOMATCH ¢
TPAINIMOHHBIME ~ OHOTEXHONOTHSAMH K ¢  HOBEHIIUMHM, OCHOBAHHEIMHM  Ha
AOCTIKEHWAX TEHHOH M KJIECTOYHON WHXeHepHH. B 3akmrouMTelbHBIX pasnenax
AUCHMIUIHHBL - M3YyYaArOTCA BO3MOXKHOCTH MPUMEHEHHS HOBEHIIHX JIOCTHXXKEHUIT
TEHHOM M KIETOYHOM WHKCHEpHH B IPOMBIIITIEHHOCTH, CEJIIbCKOM  XO3SHCTBE,
MEIMIMHE, SKONOTHM ¥ OXpaHe INMPUPO/LI, dHepreTuke. i KOHTPONS OCBOSHMS
CONCPXAHUA AUCLMIUINHE! NPOBOJATCA TPOMEXKYTOYHBIE Cpe3bl 3HAaHWUi Hocie
H3YHCHAA €€ OCHOBHBIX PA3ETIOB IyTeM TeCTHPOBAHHA. TeCTHpOBaHHE IPOBOAHTCS
B KOMIBIOTEPHOM KIIACCE C MCIIONB30BAHMEM CIIELMANBHON IIPOrpaMMbL. 3ajaHus
Haxomsres Ha cayite TITIY. Tecruposamme crypenTs: MOLYT OCYIUECTBISTL B
CBOOOZHOM JIOCTYNE B KAYECTBE CaMOCTOSTEIBHON IIOATOTOBKH, KaK MO OTAENbHBIM
teMaM, TaK M MO pasfenaM nporpaMMsl. M3yuenwe muciuImimasi 3aBepHIaeTCy
CRageH 3auera. B Tevenue Beero o0ydeHUs CTYUEHTH BBITOHSIOT UHIUBUIY&bHEIE
381aHMs, paszpadaThiBAMBIMK [IPEIIOJABATSISIMHU IO BCEM H3y4acMbIM TeMaM Kypca,
MOTYT BBIIOJIHATE KYPCOBYIO paboTy wiu pedeparsl.

7.2. Memoouueckue pexomenodayuu ona CHIYOEeHm0g.

Hacts yueOHOro Marepuana HCUMIUTAHG! «BHOTEXHOIOIHNY yueOHBIM
IIAHOM  OTBOAMTCSA HA CAMOCTOSTENBHOE H3yYeHHE CTYACHTaMH. Bompocs,
PEKOMEHJIOBAHHBIE K CAMOCTOATENEHOMY U3YYEHHIO, OOBIYHO HE pacCMaTpUBAKOTCS
BO BpeMA ay IUTOPHBIX 3aUATHH U3-32 HEHOCTATKA BPEMEHH. 3HAHMe HX CYILECTBEHHO
paclmpaeT y OOYYarOUMXCA Kpyrosop, SpyAHpOBAHHOCTH H, COOTBETCTBEHHO,
CrIOCcOOCTBYET (POPMUPOBAHMIIO BCEX TIEPEUHCITEeHHBIX BhIIIE kommnereruuit (MK, OK).




9

Ilnan camocTosTensnol paGoTel CTYIEHTOR

Obmee KOJIMYECTBO 1aCOB, BEIHOCHMBIX Ha C&MOCTOHT@.HBHYIO paboty: 48 yac

: KOJI~ ;
No | Paznen Ilepedens BOI}pOCOB  mo | Dopma
,III/ICLIVI-T'IVHHI/IHLI “ (SaHaHHH) | L aacon | KOHTp(-)ffI
1  Beenenne. 1. Wcropuss BO3HMKHOBeHHS M. 5 ,Z[oma,zz
Mertoapr pasBUTIA MOJIEKYJLIPHOM
COBPEMEHHOM Guonorum. |
- OuoTexHomor
. 2 | OcHOBEI 1.OcHoBHEIE merons! 13 Komrtpombmas
reHeTHYecKoi MOJIeKYIApHOH OHonornu. | pabota
uHxeHepuu. | 2, Kaxoser TIEPCIIEKTHREI | ' Pedepar
| nambHeiimero Pa3BUTHA
. TeHETMYECKOH HIKEHepHH Kak |
TEeXHOJIOTHH HOJYYeHUs
OYHKIHOHATBHO AKTHBHBIX
TeHCTUIECKUX CTPYKTYP? ]
3.KaxoBe!l OCHOBHBIC OCTHXCHHUS |
MEKIYHAPOAHOH [IporpamMMel
| “T'enom wemoBeka’?
4. IonmmepasHas HeHHas peaxuus.
.l Teperextuss memoie3osanms. T
3 | OcHOBEI 1. Konnenums «Mup PHK». 10 Kourponnuas
| KJIETOYHOMH 2. CoBpeMeHHbIE IPEeICTABICHHS O pabora
HHKEHepUH. | QyHxumax MaPHK. - Tectuposanmue
3. EcTecTBeHHBIH, XUMHYECKHH M .
. I PaIHalUOHHBIH MyTareHes, ero | '
| 3HAYEHHE IS DBOTIOLHUH.
4. Kak mpoTexaeT XU3HeHHBIH LUK
. . PHK-comepxammx supycos . |
| 4 | brotexHonor | 1. Pasnoobpaszue crpyxkryper w| 10 | Koanokeuym
| Hst GyHKIHI GelKoB. ' Hoxnax
NPOM3BOLCTBA | 2.Buornornuecky aKTHBHBIE Pedepar
| MeTaboMNHUTOB. | NEeNTUIIL.
3. Metozp! OIpeeeHus :
HCPBUYHOM CTPYKTYPBI BENKOB.
14, Iousrue 0 IIOMEHHOM
OpraHu3anyy OeIKoB. :
5. Hameropuunbie  CTpyKTYpSI
OCNKOB.
5 | buorexnonor | 1.Benok-Genkonse 5 | CamocrosTes
i B, B3AUMOJEHCTBHS B WX 3HAYEHUE Has pabora ;
_cempekom  |mmi  camocGopkm  Gemkos-| | Pedepar




X031HCTBE. | MYIBTUMEPOB.

10

- Konoxsuym
' 2.BenKoBO-HYKJICHHOBbIE |
 B3amMOAEHCTBHA B IIpolecce | |
PEryIsiyy  AKTUBHOCTH T€HOMA, |
mpu  caMocBopKe  CYOKIETOTHBIX |
CTPYKTYD, BUPYCOB U (aros.
3. ®opmupoBanue GHONOTHIECKHX |

b JMEMOPAR.
6 | Oxomorudeck 1. Crenuduueckoe nNpUMeHEHHE .5 | CamocTosTeNs
as OMOTEXHOTOTHYECKUX  TPOIECCOB | 1 Hag padora
 BHOTEXHOIOr | JUIs peleHns npo6neM | | Pegpepar
usl. | OKpyXarolel cpensr - Komroxsuym
2. [epepaboTka OTXOJOB, | |

| H3BJICYEHHe TIONE3HBIX BEIIECTB U3
| 0TX00B, Goprba ¢ 3arpa3HEHHsIMH,
. 3. bronerpamanys KCeHOOHOTHKOB, |
_HeTSAHBIX 3arpssHenmi. R

8. ®opMbl TeKymIero KOHTPOJISE YCHEBAEMOCTH H  IPOMEKYTOYHON

aTTecTaRHN 00yYaoUIuXCH.

e e S e

8.1. Temamura pepepamos (doxknados, acce).

Knonuposanue N03BOHOYHBIX: YCHEXH U IPOGIEMEL
BHesnepHbie reHOMEL.

Penno-umxeneprsie hpapMaxkonoryiyeckue OENKH U TEITHABL

| eHHO-HHXCHEPHBIE BAKI[HHEL.

I'eHnas Tepanms,

['eH-HanpapneHHBe CHOJIOTUYECKH aKTHBHELIE BEIIECTRA.
brotexHororus nomydeHus BUTAMUHOB.

buorexnonorns momyaesns 0enka 0JHOKIETOYHBIX.

Meroapr co3anHus HOMYCHHTETHYECKHX aHTHOUOTHKOB.
BroTeXHONOrHS 10Ty IeH A IPOMBIIIEHHO BAKHBIX CTEPOHIOB.
IlepcieKTHBEI FeHHOM MEKEeHepruy pacTeHwit.
['eHHOMO 1M (DUIMPOBAHHEIE TIPOILYKTEL.

8.2. Bonpocol u 3adanus 01a camocmonamensnoii pabomst, ¢ mom qucie

ZPYRROGOI CAMOCINOAMENbHOT patombl ofyuarouuxcs.

L.

2.

LS

Kak ncrnons3yior MeTo HOMUMEPasHON [erHoH peakiMKu B MeIULIMHE U TeHHOM
HIDKEHepHuu?

KakoBpl mepcmekTHBEI WCHOIB30BAHMSI HUMMOGHIIM30BAHHBIX depMEHTOB B
MeauiuHe?

Kak ocymectBiagercst Groaerpanalms KCeHOOHOTHKOB?

Kaxue GHOTeXHONIOTHYECKHE TIO/IXObI HCIIOAB3YIOT JUI 3aIMTHI OKPYKAIOIIEeH
cpeJbl?

Kakne SuorexHonoruveckue nojxomsl HCIONB3YIOT IS H3BIEYEHUS TONEIHBIX
BEUIECTB B3 OTXOM0B?



6. Oxapakrepusyiite
HCTIONB30BAaHUE H30JIHPOBAHHBIX TIPOTOIIACTOB.

i

0. Kax

IPOMBIITIEHHOCTH?
8.3. Bonpocwt ona camonposepku, Ouanozoe, obcyxscoenuii, ouckyccuii,
IKCHEpmU3.

PP B

poOIIeMEL.
9. buonormuecku akTHBHLIE OSTKY ¥ [CHITHILL
10. Heliponenruapl: cuHTes u GYHKIMH.

METOObLI

I

HOJIYYCHHS, CIIOCOOEI

KaKoBEI 11epCIEKTHEBI HCTIONB30BAHHUS TPAHCTEHHBIX PACTEHHI?
Kaxue npobnemMpl BOSHUKAIOT B CBSI3H C OMYYEHHEM TPAHCTEHHELX KUBOTHEIX?
Pacckaxure 0 MEKpPOBHONIOTHYECKOM CTIOCOBE HPOUSBOLCTBA AHTHOUOTHKOBE.

HCTIONB3YIOT

OUOTEXHOIOTMYECKHE MCTOAOBI B

I1IpoGremsi reHeTHNECKUI HHKEHEPHH PACTEHUI.
HepcneKkTrBb pa3BUTHs METOA IOy 9eHHA MOHOKJIOHATBHEIX aHTHTE]L.
KrionupoBanve o3BOHOYHBEIX.

Hanbrelniee pazsuTie nporpaMMsl «I eHOM YeoBeKay.

[lonyuenyne renEOMOAUDHIMPOBAHHBIX OPraHH3MOB.
I'ennoMoanGuIMpPOBAHHEIe IPOIYKTEL: (hAaKTOPE! PHUCKA.

Peryssauus npouecca TpacHIsIMyY y MPOKapHOT.
Perymsuns mpomecca TpacHNSiMH Yy 3YKAPHUOT:

HEPCUCKTHBEL

8.4. IIpumepst mecmos.

KyNLTUBHPOBAHUA

H

MOJIOYHOHT

PasBUTHS

Ne
BOIIPOCA
HIH
HOMEp
OTBETA

Tema
3aTAHIL

Ne Ganxa)
OaMO-
THITHBIX
OTBETOB

Texer 3aJandsd HIIM OTBETa

Ne
Ipas.
OTBETA

1

1

I'ennas wrxenepns — 310 ...

4

1

Orser

1

0TOOp HEOOXOAMMBIX COYETAHNN NPUIHAKOB Y 0GBEKTOB,
BBEAEHHBIX B KYABTYDY in vitro

OTtser

HCHOAB30BaHHC XKHBBIX OPTaHU3MOB H OHOIOTHYECKHX
IIPpONICCCOB B IIPOKM3BOACTBE NPOOYKTOB ITHTaHUA

OTser

nepecagxa TKaM Nl oprada y paCTEHHﬁ, HHUBOTHRIX H
YCIIOBCKA

Otser

BRINCACHHEC I'CHOB M3 OprafusMa, OCYIICCTBACHHE
MaHHHYJISIHPIﬁ C HUMH U BBCHCHWE X B APYIHE OpraHu3Mbl

Krneroumas cenexnug — 370 ...

Monoyrokucnoe Gpoxenne — 310 ...

Otser

aHa’spOOHBLE pactiaj] IIIOKO3SE /10 3TUI0OBOTO CIIMPTA H
YTJIEKUCIIOTO Ta3a, CONPORONKIAFOINUICH BhIIeICHEEM
3HEPTHH

Otper

aHaIPOOHEIH MAKPOOHOTOTHYECKH I TPOLIECC PABIIOKEHHS
OPraHM9ecKOT0 BeMIECTBa O JHOKCH/A YIIepoia u
MeTaHa
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3 Orger | 2 aHAPOOHBIA pacnazn TIFOKO3bL A0 MOJIOUHON KHCIOTH,
COTIPOBOMKIAFOUIAHACS BEIETCHHEM SHEPTHH

4 Otser | 2 1porece TpaHchOPMALHK IOTNOINEHHON OPraHu3MOM
OHEPrUH CBETA B XHMHYECKYO SHEPTHIO OPraHMUECKHAX
COeNHHEN NI

4 1 2 CoumproBoe Hpoxerne — 310 ... I

5 1 3 Bupyc, mrduppyroumii faxTepHio 3

1 Otser |3 ILTA3META

2 Otger | 3 rubpunoma

3 Otger | 3 baxreprodar

4 Otper |3 aHTUTCH

6 2 4 IIponece mepenoca reserTnyeckoll HEGOPMAIEY OT 2
KACTKH-JI0HOPA K KJIETKe PEIHNHEHTY, KOTOPLIH
ocyIecTBIseTCA ODakTeprodarom

7 2 4 Hponecc o0MeHa reHeTHYECKAM MATEPHATIOM V DaxTepuit, | 1
COTIPOBOKIAEMBIH TIEPEHOCOM T€HETHUECKOH uHpopMatuu
OT KICTKH K KIETKE HPH HETIOCPeICTBEHHOM KOHTaKTe
KJIETOK MEXKIY coboi

8 2 4 IIponece B3anmoelicTBr KoMIUIEMeHTapHEIX tenelt PHK | 3
u J[IHK, obpazyromux rubpur PHK-JTHK

9 2 4 Iiponecc canresa JTHK na MarepaHcKoi JHK-matpue, 4
00eCIeUNBarO NI TOUHOE BOCTIPOH3REICHES
reHeTHyYecKoil HudopManyun

1 2 4 lponecc rocunTesa Gemka Ha pubocomax 5

1 Otger | 4 KOHBIOTAIH

2 Otser | 4 TPAHCIYKITHS

3 Orger | 4 THOpH A3

4 Orger | 4 PeLTIKaIH

5 Orger | 4 TPAHCSIHA

1 3 5 Kak naspisaercs MeTo/1 aMinmuduKanuy pparMeHTos 4
HYKIIEHHOBEIX KHCJIOT in Vitro B Hensx moxy4yeHus
MHOKECTBA KOTIHH ONPEENCHHARX HYKISOTHIHEIX
OOCHEA0BATENLHOCTER?

I Otger | 5 Meto KynbTHBHPOBAHAS B MEKpOKAIL/ie

2 Otser |5 Mertoz “xopmsimero cnos”

3 Otger |5 Merox Tranu-“HAHBKK”

4 Otrger |5 Iomumepasuas nenuas peaxums

12 3 6 MeTo KyIbTHBEDOBANAS H30THPOBAHHBIX KICTOK U 4

TKaHeH Ha UCKYCCTBCHHBIX NHMTATEILHBIX Cpeaax B
CTCPHIIBHLIX YCIIOBHIX
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1 Orper | 6 KIIOHATIBHOE MEKPOPA3MHOKEHHE
2 Otser | 6 TpaHCIIAHTAU IMOPHOHOB
3 Otper | 6 COMAaTHYECKas THOPHAH3AIAY
4 Otsetr | 6 KyJILTYpa KJIETOK ¥ TKauei
13 3 7 Kaxolf MeTox 0CHOBaH Ha BEIICTCHUH FEHETHYECKH 4
MOI{I/I(I)HHHPOB&HHLIX MYTaHTHBIX KIETOK ¢ MOMOILBIO
CENEeKTHUBHEBIX VCAOBHI?
14 3 7 Kaxoit meton ocroran Ha paszfenenun Mosekyn JJHK, 3
ABIKYHOINXCA C paSJIHqHOﬁ CKOPOCTRIO B JNCKTPHYECKOM
one?
1 Otger |7 OH3EMATHYECKMH METO
2 Otser | 7 MexaHugeckuii MeTox
3 Orper | 7 Onexrpodopes
4 Orger | 7 Merox xieTounoi cenexmmu
8.5. IHepeuens 6onpocos ona npomescymounoii ammecmayuu (K 3auemy)
1. Tlpeamer u 3amaum Guorexmomoruu. CBI3L OHONOTHYECKHX HAYK C
OHOTEXHONIOTHEI.
2. Tlpupona u MHOTOO6pa3HE GHOTEXHOTOIHYECKIX I[IPOLIECCOB.
3. OcHOBHbIE HAIPABICHUS X METOJIBI COBPEMEHHON GHOTEXHOTOTHIL.
4. ObnacTu npuMeHEeHNS U TIepCIEKTHBb! PA3BUTHS GHOTEXHONOLH.
5. Meroasl monyuenns pekombunanTabix JIHK.
6. Temetnyeckas wikeHepus. McTopus pasBHTHA B 3a0a9  EHETHIECKO
HHXXEHEePHH.
7. 3HaYeHME W HEePCIIEKTHBEI PA3BHTHA eHHOM MHXEHEPUH.
8. Temerwveckas MHXeHepHS pacTeHHH (3amaud, METONEl U TepCleKTHBEI
PasBHTH).
9. llomydenue HMMYHOTEHHBIX IPEIIAPATOR ¥ BAKIHH.
10. Cospemennsnie METO/IbE CO3aHus [IPOMBIITEHHBIX ITAMMOB
MIKPOOPTaHU3MOB.
11. MuxpoopraHusmel — OOBEKTH OHOTEXHOJOIHH. Crpoenne OakrepuanbHON
KJIETKH.
12. Ilnasmune! u KOHBIOTAIIHS y GaxTepuii.
13. Crpykrypa, opranmzanust u (QYHKUHOHUPOBAHHE TEHOMA.
14. Metojx KynbTypsl KICTOK M TKaHell pacrenuii. YcioBms Ky bTHBUPOBAHMS,
THITBE KITETOYHEIX KYIIBTYD.
15. XapakTepucTHKa KaalyCHBIX KJIETOK. Hennddepennuanus u  BropuyHas
AaddepeHnrposKa.
16. Kynerypa pacTuTensHEIX KAETOK M IPOM3BOACTEO TIOMC3HBIX COCTUHEHMH,
17. MeTtoz U30MpOBAHHEIX HPOTOILIACTOB.
18. Cosganue HCKYCCTBEHHBIX accOIMAIimil KYIbTHBHPYEMBIX KIETOK BBICIIMX
PACTeHNH ¢ MEKPOOPIraHI3MAMH.
19. KnonanbHoe MUKpOpasMHOMKEHHe pacTEHHH.




20.
21.

22.
23.
24.
25.
26.
27.
28.
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Kpuocoxpanenue kax ogus U3 cnocoGos coxpaHeHus 6HopasHooGpasus,
VicTopust cosnaHust, 3HAYEHWE M TIEPCIEKTHBEL METOMA MOHOKIOHATHHAIX
a"TUTeN.MeTo/ MOHOKIOHAIBHEIX aHTHTEL.
DTarsl DONTyIeHHUA MOHOKIIOHATBHBIX aHTHTE]L.
I'ubpunomer. O6macty IpUMeHeHHS MOHOKIOHATBHBIX aHTHTEN,
bHOTEXHOIOTHS Oy YEHHST aMUHOKHCIIOT.
buorexnonorus npousBoAcTBa aHTHOUOTHKOB.
BHOTEXHOMOr VS M0JIy9eHNs] BUTAMIHOB,
BrOTEXHOTOr B MPOU3BOACTBA TPOMBIILICHHO BAKHBIX CTePOUIIOB.
HpumeHenrne GHOTEXHONOTMYECKUX MNPOLECCOB I pPeNICHUS  rpobreM
OKPY>KaIOIIeH Cpexpl.
8.6. Temor onn nanucanus kypcoeoii pabomo..
Pabouynm nnanom He npeaycMoTpeHo.
8.7. Dopmui Konmpoas camocmosmenvioi pabomot,
OcHoBHBIME  QOPMAMA  KOHTPOIS CAMOCTOSTEIBHOMN paboTel TIpH  U3YYeHUH
JMCUMILTAHGL  «bUOTEXHONOTUA»  SBJLLOTCS:  KONTOKBHYME, KOHTPOJIbHEIE

paGoOTHl, MOArOTOBKA JOKIAmoB, pedeparos (mnan  caMocTosiTensHON paboTh
CTYJICHTOB).
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Pabogas mporpamma yuyeGHOW NMCIMIIMHBI COCTABIEHA B COOTBETICTBHH ¢
Y4eOHEIM 111aHOM, bellepanbHbIM TOCYIaPCTBEHHBIM 06PA30BATENBHBIM CTAHAAPTOM
BEICIIETO MPOGECCHOHANBHOr0o 06pa3oBaHya MO HATIPABICHHUIO TOI0TORKH 44.03.05
llenarornueckoe obpasosanue ripotduns: Bromorus v Xumust

PaGo4as nporpamma yueGHON AUCIUILIMHE] COCTABICHA!
K.0.H., JoI1. K%;. Ouojtorun pactenuit 1 GuoxuMun TTTTY Cepreesa Maprapura
AJexcauIpossa (}%’”

Pabouas mporpamMma y9eGHON IMCIHILIMHEL YTBEPXK/IEHA HA 3aCelaHUH
Kape/Apbl GHONIOrHM pacTeHHH W GHOXHMEM: IPOTOKON No 7ot I7 el repr i
2014 ronma. , 7

3aB. kadenpoit 6HOMOrUN pPacTeHrH U GHOXIMHY Munnyg A.C.

S

(ronmues)

Pabouas mporpamma yueGHON  IHCIUITTHHL! onobpeHa MeETONMYECKOM
KOMHCCHEH OHONOro-XuMU4eckoro daxyisrera; nporokoa Ne 7 or 57 @At LRI
[
2015 ropa. 7

Ilpencenarens Metommaeckoil komucenu bX® /{f’““’/ ~ Kaszesa EII.

(Ioannch}




