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1. Henn n3ydenns NacuunIngbl.

DopMHPOBaTh y CTYACHTOB 3HaHMA 00 HMCMONB30OBAHMH B IPOMBIIITIEHHOCTH
(u3KMKO-XIMIIECKUX IIPUAIAIIOB paGOTHl KUBOH KJIETKH, O3HAKOMUTE C MECTOAAMH U
TCXHOIOTHAMU [TPOM3BOCTBA PA3IHYHEIX BEHIECTB M IPOAYKTOB C HCHONb30BAHHEM
TIIPUPOIHEIX OHONOTMYECKHNX 06BEKTOR | POIECCOB.

2. Mecro y4eGHOH AHCHHIIAHLI B CTPYKTYpe OCHOBHOM o0pa3oBarennuoii
HpPOrpaMMBel.

Jlucuunimea  «KBHOTEXHONOTHA» OTHOCHTCS K MUCLHIUIHHAM 110 BEIOODY
CTYIEHTA.

HIs OCBOSHUS MUCLMILIAHEL CTYIEHTEI HCIIONB3YIOT 3HAHUSA, YMEHHS ¥ BHIBI
ACATENBHOCTH, COPMUPOBAHHBIE B LIPOIECCe H3yYeHMS UpEeAMETOR GHOIIOTHYECKUX
1 XUMHYECKUX HUKIIOB Ha TIPEIBIIYIIMX YPOBHAX 06pa30BaHMA.

B ceowo ouepens, jucummiuHa «BroTexmonOrmsSy SBISETCH OCHOBOH JJIst
YriyOneHHOro H3yYeHus TAKHX Pa3fesioB GHONOIHH KaK I'CHEeTHKa, MEUKPOOHOIOT .

3. TpeboBaHHA K YPOBHIO OCBOSHHS AHCIHIIHHbL.

Ilpouecc w3ydeHMs THCIMIUIMHDI HalpaB/ieH Ha (OPMMpOBaHHE M Pa3BHTHE
OOINEKYIBTYPHEIX KOMIIETEHLITIH (OK-4).

B pesyabTare naydenusa qucupmiamant « BHOTEXHOIOM S CTYJCHT AOJEKEH

- 3HaTh OCOOEHHOCTH KJIACCHIECKUX GHOTEXHONIOTHIECKHX [IPOU3BO/ICTE;
- 3HAaTh HOBeWIIME HOCTHXKEHUS IeHHOM M KIIeTOTHOM UHXXEHEPHH U HX TIPUMEHEHHE
B DPOMBIIUICHHOCTH NSl peLIeHMs NpolieM TNEpBUYHLIX U BTOPHUYIHBIX CHHTE30B,
NONYYCHHA MOHOKIOHATBHBIX AHTHUTEN, NOBBIUEHHS YPOXKAWHOCTH pacTeHMI,
KIOHIBHOTO ~ MHKPODa3MHOXEHHS. U O3JOPOBIEHHS PDacTEHHUHN, SKOTOIHYCCKH
YHCTOH iepepaboTKe U HOMyYeH s TOMIHBA;
- 3HaTh  OCHOBHBIC HAlPABNECHUS M [EPCICKTUBE! PA3BUTHS COBpEMEHHOH
OHOTeXHOIOT MY,
- YMETE CAMOCTOSTENBEHO IPHOOpETaTh 3HAHUA B Iporiecce paGoThI ¢ TUTEpPaTypoH u
BLIIIONTHEHHUA 1a00PaTOPHEIX 3a/1aHMi;
" YMETb CAMOCTOATENBHO CTABHThL OMBITH, POBOIUTE HaGIIO(EHNS, AHANU3HPOBATh
HONYYCHHBIC ~ PE3yNbTaTBl  OKCOEPUMEHTOB  IIPU  IOMOIIH COBpPEMEHHBIX
HHOOPMAIHOHHEIX TEXHOIOIHH K (bopMynHpoBaTs BHIBOIEL
- YMEThL IIPUMEHATE TIOMYYEHHBIE TEOPETHYECCKUE 3HAHMAS ¥ HABBIKY nabopaTopHBIX
HCCeNOBAHMH B uporecce paGoTsl B ofnacTu Hayku «bHOTEXHOIOr ),
- YMETh NIPHMCHSTH ITONYYCHHbIC 3HAHUS M HABBIKM IIPU BBITOJHEHHE KYPCOBBIX H
AUIUIOMHBIX paboT u B Oyaymiel mpoheccHoHaTbHOM JAEATEeNBHOCTH;
- BIANETh METONAaMH  BBIJCNCHMS, OUHCTKH, pasfielieHus droopranrdecKnx
COCTUHEHHH, ONpeaeIeHHs NX GHOIOTMIECKOI AKTHBHOCTH.
- BIaJIeTh HABBIKAMHU SKCIIEPHMEHTANLHON paboTEL;
- BIAJIETE aHAM30M U COIIOCTABIEHHUEM MATEPHANIOB COOCTBEHHEIX Ha0IroneHnit;
-~ BIAJICTh HABBIKAMM OPraHH3allMM  HAyYHO-HCCIEIOBATENLCKON NesTeIbHOCTH
yyarmmxes.

4. O0mas Tpy10eMKOCTL QHCHUIIHHLI 3 3aYeTHBIX eHHAL ¥ BHIbI y4eOHoi
paboThl.
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TpynoemkocTs: Pacripesenenue mo
(B cooTBeTCTBHH CeMecTpaM (B COOTBETCTBHH
SH0it DAt ¢ yueOHBIM C Y4eOHBIM TLIaHOM)
Buy yaeOroii paGoTsr IaHOM) (qac)
Bceero: 3 3au. Ne cemectpa 10
en. —108 g
AYIUTOpPHEIE 3aHITHS 60 60
Jexyn 30 30
Ipaxtudeckue samsms 30 30
Cemunaprr
Jlabopatopurie paGotsn
HpyrHe Buabt aynuTopHbIx pabor
Wntepakrusubie Gopmer oby4deHud 14 14
Hpyrue Bujs pabor
Camocrogrensnas paGora 48 48
KypcoBoit mpoexr (paGora)
Pegepar
PacyérHo-rpaduyeckue paboTsl
DopMEI TEKYILETo KOHTpOIIs Konnoxsuymz,
KOHTPOJIbHBIE paGoTeL,
pedepartsl, zoknansr,
TECTHPOBaHHE
DOpMB! IPOMEKY TOIHOM aTTeCTalyH 3ageT
| B COOTBETCTBHH C YIeOHBIM UIAHOM N
3. Conepxanne aporpamMmmol yuebHoi nucunmInubL.
5.1. Codepstcarue yuebnoi oucuunIumbL,
Ne Haumenosauue paznena AYJHTOpHbIE Yacs! Camocros-
wn JVCLHTLTAHE] (TEMBI) BCErO| JIGKUMH | IIPaKTH- jnabopa- B 1., TeNbHas
YECKHE | TOpHBIE | WHTepak- padbota
(cemuHa- THEHBIE (dac)
pEI) hopmal
0byyenus
1 Beenenne. Meroap: COBpeMennoli 8 4 4 2 5
buorexHonoruuy.
2 OcHoBb rereTHueckoi 12 6 6 2 13
HHXCHEDHH.
3 OcHoBrl KieTouHOI HEDKEHEPHH, 8 4 4 2 10
4 | Buotexnonorus npousrozncTea § 4 4 2 10
MeTaboNIuToR.
5 BrorexHonorus 8 cennckom 12 6 6 4 5
Xo3stiicTRe.
6 | OKojlorHuecKas GHOTEXHONOMHA. 12 6 6 2 5
Hroro: 60 30 30 14 /233 48
%

5.2. Codepacanue pazdenoe oucyunIUmpL.
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5.2.1 Beedenue. Memoovr cospemennoii 6uomexonozuu, Ilpeamer u 3amauun
broTexnonoruy. CBa3b OHONOMMYECKHX Hayk c Onorexnonoruedt. [Mpupoga u
MHOT000pasue OHOTEeXHOIOrHYECKIX nponeccoB. (OCHOBHBIE HANpaBIeHHS ©
obJacTH NpUMeHeHus GMOTexHOTOTHH, OTIHyme COBPEMECHHOH OHOTEXHOTOTHH OT
TPaTHIMOHHBIX ~ MHUKPOOHOJOTHYECKAX  IPOM3BOJICTE. IlepcriekTuBer  pasBuTisa
OuoTexHOMOruu. MeTome COBPEMEHHO OHMOTeXHOIOIHH,

5.2.2 Ocnoewr zenemuueckoti UHdHCerepuy. BUOTCXHONOTHS KOHCTPYUPOBAHHUS
pexombunantherx  JHK. Mertousl Bsemenmus HHK B Gakrepuansunie kieTku.
JKenpeccus B KIETKax baktepuii pexomGunanTHEIX JHK. Muxpobuonorugeckuii
CuHTe3 GenKa M IpoGiieMbl GecKIeTOUHON TeXMHOMONHIL Hcnons3oBanne MeTonos
TCHHOH MEDKEHEPHH I HONyYeHHs pana OenkoB (MHCyIMHa, COMATOTPOITHHA,
uHTEpQGEPOHOB ¥ Ap.). [Tomyuenne UMMYHOTCHHEBIX TIPEIApaTOB ¥ BaKIWH. | eHHAas
MEDKCHEPHA B KJIETKAaX MIEKONUTAIOMKX U IMOprHoHoB. I'eHHas HHXCHEDHA
pacterui. Ilonyvenne TpaHCTeHHBIX pacTeHMH M XMBOTHEX. | CHHO-UHXCHEPHEIC
IIOAXOMABI K PeICHHIO 1IPOONEMEI YCROSHMSA a30Ta.

3.2.3 Ocnoger kremounoi unoicenepuu. MeTon KymeTyphl KIETOK. Kyastypa
PACTATENLHBIX KIETOK M NPOM3BONCTBO MOE3HBIX COeTHHEHHIL, TotunorentnocTs
PACTHTCNBLHBIX KTeTOK. KylbTypa 5yKaproTHYeCKHX KIETOK KHBOTHBIX. Ilonyuenne,
KyIbTUBMpOBaHNe W IUOPUIM3AIML  NPOTOUNACTOR. TeXHONOIUS IOJyYeHHS
ruopugom. IIpomsBoncTeo u NIPHMEHEHNE MOHOKIOHANBHBIX antuten. CosmaHue
HCKyCCTBCHHBIX aCCOLHMAIMN KIETOK BBICIIUX PaCTEHHMIi ¢ MHUKPOOPraHU3MAMH.

5.2.4  Buomexnonozus npouseodcmea  memabonumos. IIpomnsroacto
NIEPBUYHBIX MeTabOIHTOR: He3aMeHMMBbIX AMHHOKHUCTIOT, BATAMHHOB, OPTaHMYECKHX
Kucnot.  1IpOWSBOACTBO  BTOPHYHEIX  MeTaBOHTOR: aHTHOMOTHKOB, BaKI[HH,
creponioB. Hayunple npummumer obecmevenms cBepxnponykuun. Ilepcnextusnne
MCTOUHHKH YIMEPOJa, a30Ta M POCTOBBIX (BaKTOPOB. BHOTEXHOMOrHS HOIyYeHUs U
HCIIONL30BAHUS  (PepMEeHTOB, MIMMOGHIM30BAHHELE Gepmentsr.  lpoMblmmermsie
HPOLECCHI ¢ HCTIONB30BAHMEM HMMMOOITH30RAHHELIX GEPMEHTOB H  KIeToK.
Burocencoprr anst mormropura.

5.2.5  bBuomexwonozus e cemvcrxom xozaucmee. Buorexmonorus B
KHBOTHOBO/ICTRE. brotexnonorug KOPMOBBIX IpenapaTon JULS
CEIIbCKOXO3AMCTBCHHbBIX JKMBOTHAEX. DUTOTOPMOHBI M CHHTETHYECKHe PerymisaTopsI
POCTa M pasBUTHA DPACTEHHH B GHOTEXHONOTHH U pactenueBoacTre. IloBenmenue
YCTOHYHBOCTH PaCTEHHM K PasiidIHbIM daxropam. Kironansmoe MUKDPOPa3MHOKEHHE
pacrenumii.

5.2.6  DOronozuveckas 6uomexnono-us. Crenudrnueckoe  mpumMenenue
OHOTEXHONOTHYECKUX IIPOTIECCOB AL PelieHns NIpodIeM OKpyKaromeH cpems:
nepepaboTka OTXOJIOB, M3BICYEHHE IOIE3HBIX BELICCTB M3 OTXOAOB, Gopnba ¢
SArpASHCHHUAMH, KOHTPONb 3a IaTOreHHOM MHEKpogJiopo#, 6uomerpananus
KCEHOOMOTHKOB, He()ITHEBIX 3arps3He Ui,

5.3. Tabopamopuuwrii RPAKMUKYM: He NPeIyCMOTPeH

6. YueOno-meroauueckoe obecrieyenne AACHATIMHBL.
6.1. Ocnoenasn aumepamypa:
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Eroposa, T. A. OcHoBbl GuoTexHOMOrMH : y4ueb. HOCOOHE IS BBICIIL e,
yueb. saenenudi / T. A. Eroposa, C. M. Knynosa, E. A. JKusyxuna. — U3z, 3-
e. — M. : Akagemus, 2006. — 208 c.

6.2. [lononnumensnas aumepamypa:

I.

2.

Aranacos, A. M. buorexaonorus B pacredgueBonctse / A. . AraHacor. —

Hosocubupck : m3a-so Mllul’ CO PAH, 1993. — 241 c.

Buonoruyecki KOHTPOND OKPYXAIOMIEH Ccpeabl : OUWOUBIMKAIUS U

brotectupoBanme : yue6. mocobue mus crya. BeicHL yueG. 3zae. / O. IL

Menexosa [u ap.] ; mox pex. O. II. Menexosoit, E. M. Eroposoii. — M. :

Axanemus, 2007. — 288 c.

T'mux, b. Monexynsapuas 6uorexsonorus. IIpHHIMIE u npuMmerenue / B,
nuk, Jix. TTacteprax. — M. : Mup, 2002. — 420 .

.I'yce, M. B. MuxpoOuonorus / M. B. I'yces, JI. A. Muneera. — M. :
Axamemus, 2006. — 464 c.

. Konmyes, A. C. MonexyiispHas Guonorus : yae6. s cTy/L. e, By3os / A. C.
Konnues, I'. A. CeBactesinosa. — M3z, 2-e, ucop. — M. : Akagemus, 2005, —
400 c.

. Jlyrosa, JI. A. Buotexnonorus seicimx pacrenuii / JI. A. JlyroBa. — CII®. :
u3g-so CIIOI'Y, 2003. - 227 c.

- Herpycos, A. Y. O6was mukpo6uonorus / A. . Herpycos, Y. B. Korosa. —
M. : Axagemus, 2007. — 288 c.

. CenbckoxossiicTBenHas Guorexuonorus : yuet. / B. C. Hlepenyxa [u ap.] ;
nox pen. B. C. Ilesesyxu. — U3a. 2-e, nepepab. u forr. — M. : Beicnias HIKOJIa,
2003, — 469 c.

6.3. Cpeocmea obecneuenus 0ceoeHun duUCUUNIUNDL.

. http://bioword/narod.ru/ - Buooruyeckuii coBaps.
. http//www.rusplant.ru/ - sxypaan «@u3sHOIOrua pacTCHM
. http://www.agrobiology.ru/ - xypHan «CenbckoXo3sSHCTBEHHAS GHONOIMS.

Cepus: buostorus pacrenuit. Ceprst: BHOMOr S JKUBOTHBRO

. Apxus xkypHana Science, The American Association for the Advancement of

Science (AAAS) - Awmepuxadckas accoumanus Iio pPasBHTHIO HayKH -
HEKOMMEpYeCcKasd OpTaHM3aiys, COOOIIECTBO YYEHBIX, CO3JMAHHOE B IEJX
noanepxku Hayk, HIT «HOUKOH». Jlunensmonnoi norosop Ne 316-PH-
2011 or 01.09.2011 r. ma mepwox ¢ 01.01.2012 — beccpoyno. Cymma
florosopa: becruiatHo. Kommyecrso kimrouell (momesoBaterneii): co Beex
KOMIIBIOTEPOB BY3a. http://www.sciencemag.org/content/by/yearficlassic

. Hayumas snextponnas 6uémnorexa eLIBRARY.RU. IIpu nonmepxke POOU.

JInuensuonnoe cormamenne Ne916 ot 12.01.2004 . Ha nepuon ¢12.01.2004 —
beccpouno.  Cymma  gmorosopa:  GecruiatHo.  Kommuecrso — iroueit
(monp3osateneif): co Bcex kommnptotepon TITITV. http://elibrary.ru

. ApXMB Hay9 HBIX XypHanoB 2011 Cambridge Journals Digital. MznarensctBo

Cambridge University Press, HIT «HOUKOH». JlunessnouHoix JIoroeop Ne
316-PH-2011 ot 01.09.2011 r. ma mepuox ¢ 30.03.12 - 6eccpouno. Cymma
fioroBopa:  GecruratHO. KomuwectBo xmiodell (mons3osateneil): co Bcex



KOMIIBIOTEPOB By3a.
http://journals.cambridge.org/action/stream?pageld=3216&level=2

7. Apxussl 169 xypranos mjatenscrsa Oxford University Press. MspgaTenscrso
Oxford University Press, HIT « H3UKOH». JIuieH3nosHoi zorosop Ne 316-
PH-2011 ot 01.09.2011 r. ma mepuon c 14.03.12 - oeccpouno. Cymma
jorosopa:  becrmatHo. Komayectpo kimrowell (monk3oBateneil): co Beex
KOMIBIOTEPOB By3a. http://www.oxfordjournals.org/

8. 1ludpoBoil apXWB SNEKTPOHHBIX KYPHAIOB W3NATENLCTBA Taylor&Francis.
Mparenscteo Taylor&Francis Group, HIT «HIUKOH». Horosop Ne316-PH-
211 ot 01.09.2011 r. Ha nepuox ¢ 06.05.2013 ~ Geccpouno. Cymma moropopa:
OecrimatHo. KonwmuectBo Kimogeii (mosp30BaTeNel): O BCeX KOMIBIOTEPOB
TTIIY. http://arch.neicon.ru/xmlui/

9. VUC Poccus (Yrusepcurerckas HH(GOPMALMOHHAS CHCTEMA POCCH).
MockoBekuii  rocynapcTBeHHBIH  yHMBepcuTeT WMmeHH M.B.JIoMomocoBa
(Hay4no-mceneioBaTenbeknil  BRIMHCIUTENBHBI IEHTP, JKOHOMHYECKUN
(haxynpTeT),  ABTOHOMHAs  HeKOMMepYecKas oprammsanua  Llentp
MH(OPMAMOHHEIX Heclenosanuit (AHO LIUN). Hucsmo-3asera Ne 21/300 oT
01.03.2010 r. ma mepumom c 01.03.2010 — beccpouno. Cymma noroopa:
becrnnatHo. KomuuecTBo  kimoueit (mone3oBatenedl): ¢  KOMIBIOTEPOB
bubmuorexu TITIY wu 1pu MHAMBHIYaILHOMN perucTpalMyg 1o  3ampocy.
http://uisrussia.msu.ru/is4/main.jsp

10.6J1 «Mapc» - cBopnas 6asa JAHHBIX AHATHTHYECKON pOCTIHMCH cTatedl wu3
UEPHOIMYCCKMX M3MaHuM (apxuB 2001-2006). Acconmanus persoHaTBHBIX
GUGAHOTEYHBIX KOHCOPHHYMOB (APBIKOH). Horosop Ne (/161-1/3 ot
12.10.2009 r. ma mnepuwom ¢ 12.10.2009 — beccpoano. Cymma jgorosopa:
Oecrmatio. KomuuecTBo kimoweit (momnb3oBaTenel): co BCEX KOMITBIOTEPOB
BY3a. http://arbicon.ru/services/mars_analitic.html

11.Apxus xypHaina Nature, Hayanoe m3parensctso Nature Publishing Group, HIT
«H3OWKOH». Jlunensnonusii gororop Ne 316-PH-2011 ot 01.09.2011 r. Ha
nepuop ¢ 27.09.12 - deccpouno. Cymma J0roBopa: OmaaTa OKazaHHBIX YCIIyT
HpOU3BOMMTCA M3 cpeAcTB  MuHoOpHayku.  KomuuecTso  wimoueii
(nonp3omareneii): co BCEX KOMIILIOTEPOR TITIY.
http://www.nature.com/nature/index.htm]

12.Apxus naydHerx xypHanoB SAGE Journals Online. Mzpnareascreo SAGE
Publications, HIT «<HOMKOH». Jloropop Ne 316-PH-2011 ot 01.09.2011 . Ha
nepuos ¢ 05.02.2012 — 6eccpouro. http://online.sagepub.com/

13.ApxuB HayYHBIX JKypHANOB H3yaTenscrsa IOP Publishing. Usnarenscro I10P
Publishing MucTrTyTa dQuznkn Bemxobputanmn, HIT « HAOUKOH». Horogop
Ne 316-PH-2011 or 01.092011 r. 1a nepuon ¢ 13.04.2012 — Geccpouno.
http://iopscience.iop.org/

14.Apxus snextponHsIX xypHanos Electronic Back Volume Sciences Collection
u3garenscTBa  Annual Reviews. WsmarenscTtso  Annual Reviews, HII
«H3UKOH». [Jlorosop Ne 316-PH-2011 or 01.09.2011 r. ma epuos ¢
06.05.2013 — Geccpouno. http:/ www.annualreviews.org/

15.3nexrpornas 6ubnnorexa TITIV, http://libserv.tspu.edu.ru/



6.4. Mamepuanvro~-mexuuueckoe obecneuenue QUCUURTHHDIL,
UreHne JeKIMH JHOMKHO GBITE 0OECTIEUCHO MYIBTUMENMHHEIM TIPOESKTOPOM,
3KPAHOM, KCEPOKCOM JUil pa3sMHOXKEHHS Pa3fgaTOqIHOTO MaTepHaa.

Ne HanmenoBanne Haumenopanue Haumenosanue
/11 paszena MaTepUaNoB 00yIeHUsI, TEXHHYECKUX U
(TeMbl) yuebHoH IaKeTOB IIPOTPAMMHOI0 | ayAHOBHU3YaIBHBIX CPENCTB,
AWCHHUIUTHHE] obecrievuenus HCIIONB3YEMBIX C HEJBO
JEMOHCTPAIY MaTePHATIOR
1 | Beemenme. Metons! | Cripasoyno- CD- ROM,
COBpPEMEHHOH HHPOPMALIHOHHEIE MYJIETHMEIUNHbBIE
OUOTeXHONOTHH, MaTepHasl, MaTepHalsl, HHTEpaKTHRHAL
MYIbTUMEINHHbIe YIeOHEIE | JOCKA.
nocobust: «buonorus 3A0
IMpoceemenne MEJ I A»,
Ortxperras 6uonorus 000,
«OH3uKOHY,
2 | OcHOBLL Cropagoyno- CD-ROM,
IeHEeTHIECKON HHDOPMAITMOHHbIE MYJIbTUMEAUHHBIE
HUHKeHEPHH. MaTepHaJIEL, MaTepHalibl, MHTepaKTHBHAS
MY IILTHMEAUNHbIe yueOHble | JocKa.
nocobusi: «buonorust 3A0
Iipoceemernne MEIHA»,
Otxpritas 6uonorns OO0,
«DUHKOHY.
3 | OcnoBel kieTounoi | CopaBouHo- CD- ROM,
HUHXXEHEPHH. HHOOPMAITHOHHBIE MYJIbTUME/IHIHEBIE
MaTePUAIE, MaTepHalbl, MHTEPAKTHBHAA
MYJIbTHMEAMHHBIE YaeOHBIE | JOCKA.
nocodust: «buojorus 3A0
Ipoceemenne MEJHMA»,
Ortkpsitas 6uonorua OO0,
«DuzuKoH».
4 | buotexHonorus Crpasouno- CD- ROM,
IIPOM3BOJICTRA HHDOPMAITHOHHEIC MYJIbTUMEIHITHEIE
MeTabONUTOB. MaTepHalsl, MaTepyalbl, HHTePaKTHBHAS
MYJBTHMEIMHHEIE yIeOHEIE | OCKA.
nocobus: «buonorus 3A0
Ipoceemenne MEJTUA»,
Orkprrtas 6uonorus 000,
«Dusvkon».
5 | buotexsonorus B | Crmpasouno- CD- ROM,
CEIILCKOM XO3sHCTRE. | HHPOpMalHOHHbIC MYJIBTUMETUIHEIE
MaTepHaIIF, MarepHansl, MHTEpaKTHBHAs
MYJIbTHMENMITHBIC VYeOHbIe | JOCKa.
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nocodus: «buonorus 3A0
IIpoceemennie MEJIHA»,
Otxperras 6uonorus Q0O0,

«DU3NKOH».
6 | Oxonorndeckas CnpaBodHo- CD- ROM,
OHOTEeXHOIOIHS. uH(pOPMALHOHHBIE MyJIbTUME HIHbIE
MaTepHaIEbL, MaTepuasl, HHTepaKTHBHAS

MYJIBTUMeARHHBIC YaeOHBIe | AOCKA.
nocobust: «buonorust 3A0
IMpoceemenne MEIMA»,
Ortxpeitas 6uonorus 000,
«DuzuKoH».

7.  Meroguyeckne pekoOMeHTaummH 110 OPraHH3ANWH  H3yYeHHS
AACHHAILTAHEI.

7.1. Memooduueckue pexomendayuu (mamepuas) npenooagameno

B xome w3yuenus IMCHMIUIMHBI CTYJAEHTH ITOCHEOBATENHHO 3HAKOMATCS ©
TPAIUIUOHHEIMA ~ OHOTEXHOJNOTHAMM M ¢ HOBEHINMMM, OCHOBAaHHBIMH Ha
ROCTIKCHUAX TEHHOM M KIETOYHOM WIbKeHepuH. B 3akiodmTensHBIX pazmenax
JUCHUILTHHBI  M3Yy4aroTCs BO3MOXKHOCTH IPHUMEHEHWS HOBEHIMX HOCTHXEHHIA
FeHHOH W KJIETOYHOH HHXEHepUH B TIPOMBIIUICHHOCTH, CElbCKOM X034HCTRE,
MCIUIIIHC, DKOIOTMY U OXpaHe IPUPOABI, dHepretuke. s KOHTPOJA OCBOESHHS
CONepXaHusil MUCHHINIMHBL TIPOBOASATCA NPOMEKYTOUHBIE Cpe3Bl 3HAHUY mocIe
H3yYCHHA €C OCHOBHBIX DA3AENOB IIyTeM TeCTHPOBaHHA. TeCTHpOBaHWE IIPOBOAUTCS
B KOMIIBIOTCPHOM KIAaCCe C HCIONB30BaHHEM CHENHANBHON TNpOorpaMMBel. 3amaHus
HaxomaTcs Ha cafite TITIV. TectupoBaHHe CTYHEHTHI MOIYT OCYLICCTBISTH B
CBODOIHOM HOCTyIle B KayecTREe CaMOCTOSTENbHON MOATOTOBKH, KAK 110 OT/IETbHBIM
TéMaM, Tak M 10 pasjejaM NporpaMMel. MsydeHue RUCIMINIMHBL 3aBepIuaetcs
chagei 3auera. B TeyeHne Bcero 0BYUEHN CTYIEHTH! BEIIONHIIOT HHIUBUIYaTbHEIE
3a/lanusl, pa3padbaThiBaeMBIME TPENIOAABATE/SIMH 10 BCEM M3ydaeMBIM TEMaM Kypca,
MOTYT BBIIOJNHATE KYPCOBYIO paboTy Wi pedepaTsl.

7.2. Memoouueckue pexomenoayuu oaa cmydenmos.

Yacte yueOHOrO MaTepHana IUCIHIIMMHLL  «BHOTEXHOIOI M) yaeOHbIM
[LIAHOM ~ OTBOIUTCS HA CaMOCTOATENBHOE M3YYeHHEe CTYAEeHTaMH. Bompocsl,
PCKOMCHZIOBAHHBIE K CAMOCTOATENIEHOMY M3YHEeHHMIO, OOBIYHO He paccMaTpHBAKOTCH
BO BpeMsl ayINTOPHBIX 3aHATHH U3-32 HEIOCTATKA BpeMeHH. 3HaHWE X CYIIEeCTBEHHO
pacumpger y oOydarolmuxcs Kpyrosop, 3pyAHPOBAaHHOCTEH H, COOTBETCTBEHHO,
COcoOCTBYeT (HOPMUPOBAHMIO BCEX MEPEIHCIEHHBIX BEIIIE KOMIIETEHIHIA (ITK, OK).

Inan caMmocTosITeNBHOM paboTh! CTYASHTOR
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Ob1ee KOMMYECTBO JaCOB, BHIHOCHMbIX HA CaMOCTOATENLHYIO paboty: 48 uac

| Kon- |
N Paznen Ilepeyens BOTIPOCOB 5o Dopma
giacuﬂnﬂnﬂm (3ananwii) 4acoB KOHTpOTA |

1  Beenenwue. I. Hcropus BO3HMKHOBEHHS U 5 Joxnan
MeTtoan {  pasBuTHA MOIEKYIApHOM
COBPEMEHHO OHO;TOTHH.

OroTexHolOr
HH.

2 OcHOBEI 1.OcroBHEIE metonet | 13 KowrtpoasHas
TeHETHYECKOH MOJIEKYILIPHOH GHOTOI M. pabota
uHkeHepun. | 2. Kaxopwl [EPCHEKTHUBE Pedepar

JalbHeHIero PasBUTHA
TEHETUYECKOH MHXEHEPHH KaK
TEXHOJIOT UM [OILyYeHHs
(QYHKIHOHATHEHO AKTUBHBIX
TeHETHYECKHUX CIPYKTYp?
3.KakoBbl OCHOBHLIE JOCTHIKEHWS
MEXIyHApOAHOH IPOrPaMMBI
“T"enomM genoreka’? ,
4. TlonumepasHas [eHHAd peaKId.
_ IlepcneKTHBEI HCIIONB30BAHMSL, L ,
3 | OcHoBH I. Konnenmusa «Mup PHK». 10 | KoHtpomnrnas
\ KIICTOUHOM 2. CoBpeMenHble MpeICTABICHMS O pabora
HHKeHepHd. | GyHKuMax MaPHK. Tectuposaune
3. Ectecrsensslli, xuMmyeckuii u
PanvaliMoOHHBIA  MyTareHes; ero
3HAYECHHUE IJIST SBOTIOLHH.
4. Kak mpoTexaeT >XH3HEHHbIH (KT
PHK-comepxamux supycoB

4 buorexgonor | 1. Pasmoobpasie cTpykryper m . 10 | Konmoxsuym
Hsl QyHKIMH GenKkos. Hoxnan
[pOU3BOJCTBA | 2. bHomorHyecku aKTURHBIE Pedepar
MeTabOMHTOB. | NeNTHALL.

3. MeTtoer OTIpEfCIeHUS]
TIEPBHYHON CTPYKTYPhI OEIKOB.

4, IToxsaTwee o) JIOMEHHOH
OpraHu3aluy OeIKoB.

5. HajBropuunble  CTPYKTYpHI
Oenkos.

5 | buorexnonor | 1.Benok-6enkorrie 5 | Camocrosrens
us B B3aMMOZEHCTBHS W HX 3HAYEHHE Has paboTa
CENBCKOM IS camMocOopKH OenKoB- . Pedepar
XO34HCTBE. | MyJNBTHMEPOB. i Kosanokeuym |
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2.beakoBO-HYKNEHHOBRIE i
B3aUMOAEHCTBUS B Tpolriecce |
peryjisialidl  aKTHBHOCTH [EHOMA, a
Ipyd caMocOOpKe CYOKIETOYHBIX

CTPYKTYP, BUPYCOB 1 (Darog.
3. ®opMHpOBaHKE OHOIOTHYECKHX

MeMOpaH.

6 Oxonormueck | 1. Cremmbuueckoe npuMeHeHUe 5 Camocrosareis
ast OHOTeXHONIOTHUECKHX  MPOIIECCOB Hag pabota
GHOTEXHONOT | A pelenus npobiem Pedepar
Hil. OKpYKarolleh cpen Komnoksuym

2. Ilepepabotka OTXOJIOB,

U3BlieYCHNe TTONE3HBIX BEIIECTB U3
OTX0J0B, 60pr0a ¢ 3arpsa3HeHUsIMH,
3. buonerpaganys KCeHOOHOTHKOB,
He(QTSHBIX 3arps3HeHn.

8. @opmBl TeKymlero KOHTPOJS YCIEBAEMOCTH H  IPOMEKYTOYHON

aTTecTanuy 00yJaroIaxcs.

8.1. Temamuxka peghepamos (0oxnados, scce).

Knonuposanue MO3BOHOYHEBIX: YCIIEXH M MPOBIEMEL.

BresanepHble reHOMEI.

I'exno-umKeHepHbIe GapMaKOIOTHYECKHe GENIKI M IeIITH B

I'enHO-MHXeHECPHEIE BAKITHHEL

I'enHas Tepamms.

['en-nanpaBneHHbie GHONOTHYECKH aKTHBHEIE BEIICCTRA.

BHOTEXHONOTHS IOMYYEHUA BUTAMHHOB.

buorexnonorus nonygenns 6enxka 0JHOKIETOUHBIX.

MeTonsl co3manus OILYCHHTETHIECKHX aHTHOMOTHKOB.

10. Buorexnonorus nomyueHys IPOMBIUIIEHHO BaXHBIX CTEPOUIOB.

11. IlepcrieKTHBBI FeHHOH MHKEHEPHH PacTeHMIA.

12. I'eHHOMOIUQHUIMPOBAHHEIE NPOAYKTEL.
8.2. Bonpocel u 3a0aHUA 051 CAMOCMOAMENbIOI paBomel, ¢ Mom wucie

ZPYRROGOU CAMOCHIOAMEIBHOH Pafombl 00yuaruuxcs.

1. Kak ucriose3syroT MeTOZ IIONMMEpAa3HOM LENHOM peakiMy B MEIHIIMHE U TeHHOM
UHKEHEPHH?

2. KaxoBpl IepCHEKTHBBI MCIIONB30BAHMS MMMOOMIHIOBAHHEIX (DEPMEHTOB B

MeIHIrHe?

Kak ocymecTBnsercs 61oerpajanua KceHobHoTHKOB?

4. Kakne OHOTEXHOMOTHYECKHE MOAXO/B! MCIOMB3YIOT /LIS 3AIUTHI OKpYKatomei
cpensbt?

5. Kakue 6noTexHOIOIrHYeCKHE TIOAXO bl HCIIONB3YIOT U W3BJICUYEHH S IONE3HBIX
BEIECTB K3 OTXONOB?

6. OxapaxrepusyliTe MeTONBI IIOIyd4eHHS, CHOCOBBI KYILTUBHPOBAHHA W
HCTIOJNIL30BaHHE H30JIMPOBAHHBIX [IPOTOIMIACTOB.

ORI N W

[¥S]
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KaxoBsI 11epcrieKTHBE HCIIONB30BAHMNS TPAHCTeHHBIX pacTeHui?

Kaxue pobiieMbl BO3HUKAIOT B CBA3M C TIOJY4CHUEM TPAHCT€HHBIX KUBOTHEIX?
Pacckaxute 0 MUKPOGHOIOIHIECKOM clocOOe POM3BOACTEA AHTHOUOTHKOB.
Kaxk HCIIOJIB3YIOT OHOTEXHONIOTHYECKHE METO/(BI B MOJIOYHOMH
IIPOMBINLIEHHOCTH?

8.3. Bonpocer 0ns camonpoeepku, Ouanozos, obcyycoeHull, Ouckyccuii,

IKCREPIUS.

A A S

9.

IIpobempl reBeTHUSCKHI MHKEHEPHH PACTEHMA.

TlepcriekTuBEl pa3BHTHS METO/A NONYIEHHS MOHOKIOHAIBHBIX SHTUTEI.
KnoHnpopaHue mMo3BOHOYHBIX.

Haneneitmee passurue nporpamMmsl «I'€HOM YeT0BeKay.

Ionydenue reHHOMOAU(HIIMPOBAHHEIX OPTAHN3ZMOB.
I'eHHOMOMHIMPOBAHHBIE IPOLYKTHL: (GAKTOPh PHCKA.

Perynsiuus mporiecca TpacHISIRHA ¥ ITPOKAPHOT.

Perymamust mporecca Tpacmnammu v SYKapHOT: MEPCHEKTUBEl pasBHTHA
Hpo0JIeMEI.

byonorayecky akTHBHEIE GETKY ¥ TeTITH DL

10. Heliponentuasl: cuuTtes u hyHKIMY.

8.4. Ilpumepst mecmoe.

Ne
Ne bauka
BOIIpOCa Ne
TeMma OJIHO-
HIIH TexcT 3aanms WIm OTBETA Ipas.
3aJaHus;] THOHBIX
HOMEp OTBETA
OTBETOB
OTBETA
1 i 1 I'eHHas HHXeHepHus — 510 ... 4
1 Otger | 1 OTOOD HEOOXOMMBIX COYETAHMH TIPH3HAKOB V 0OBEKTOB,
BBEJICHHBIX B KYJIBTYPY in vitro
2 Otger | 1 HCIIOJIB30BAHKE JKHBEIX OPraHU3MOB B OHOIOIHYeCKHX
IIPOLECCOB B IIPOHM3BONCTEE IPOAYKTOBR ITATAHHS
3 Otser | 1 UEpecanKka TKAaHM WM Oprafa y pacTenuH, )HBOTHLIX H
4eI0BeKa
4 Otger | 1 BRIICACHUE TCHOB U3 OpraHu3Ma, OCYIeCTRICHHE
MaHUIYILIHH ¢ HUMJ H BBEJEHHE UX B APYIHE OPTAHM3IMEL
2 1 1 Kreroynas cenexnusg — ato ... 1
3 1 2 Moounoxucnoe 6poxenne — 310 ... 3
i Otger | 2 aHaspOOHKIH pacHal IITFOKO36I 10 TUIOBOIO CIIMpTa ¥
YUACKHCIIOTO rasa, COIPOBOKIAIOIIMHACS BBIACTCHHEM
SHEPTHH
2 Otger | 2 aHAsPODHBI MUKPOGHOIOr IIECKU NPOIECC pa3ioKeHus
OPTaHHYECKOr0 BSMICCTRA JIO THOKCHAA YINIEpoaa H
METaHa
3 Otper |2 aHAdPOGHENT paca IIOKO3BI 10 MONOTHON KHCIOTHL,
COTIPOBOXRIAFOIIMHCS BEIACICHHEM SHEPTHH
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4 Orser |2 ponece TparchOPMAKHE TOTTIOMEHHOM OPTraHA3MOM
JHEPIUy CBETA B XUMHYECKYIO YHEPTHIO OPTaHHUeCKHX
COETHHEHHH

4 1 2 Crprosoe Gpoxenue — 310 ...

5 1 3 Bupyc, nabuimpyroummii 6akrepHio

1 OtBer |3 IL1a3MuIa

2 Otper | 3 rubpunoma

3 Otper | 3 Gaxrepuodar

4 Orger {3 aHTUTEeH

6 2 4 Tlponecc nepenoca reneruaeckoil HEGOPMALHY OT
KIETKH-T0HOPA K KIETKE PEHUIHEHTY, KOTOPHIH
OCYIIeCTBIIAETCA DakTeprodarom

7 2 4 IIponece 06MeHa TeHETHUECKIM MaTCPHAIOM y GaKTepHit,
CONPOBOKIACMELH HEPEHOCOM TeHETHHeCKOM HH(pOpMAIIHU
OT KJIETKH K KIE€TKe NP HEMOCPEACTBEHHOM KOHTAKTE
KIEeTOK Mexy coboi

8 2 4 IIpouece B3auMopeHcTBIS KOMILTEMERTapHEEIX Henel PHK
u JIHK, obpasyromux rudpun PHK-THK

9 2 4 Iponece curresa J{HK Ha marepuuckoi J[HK-matpune,
00ecIIeYHBAIONINI TOYHOS BOCIIPOU3BEICHHE
TeHETHYECKOH HEGOpMAITTH

10 2 4 Hponecc drocunTe3a Gelika Ha pubocomax

1 Otper | 4 KOHBIOTAHUY

2 Orger |4 TPAHCAYKITHS

3 Otser | 4 rEOpuAH3aus

4 Otger | 4 peIuIEKaius

5 Otper | 4 TPaAHCIIAIHSA

11 3 5 Kak ma3piBaerca MeTo aMuiupaKanus GpparMeHTOB
HYKJICHHOBBIX KHCIOT in VItro B IeNsIX ONyYeHHs
MHOM€eCTBA KONHH ONPENeNeHHBIX HYKIEOTH IHbIX
nocreaoBarersHocTeH?

1 Otser | 5 MeTox Ky IbTHBEPOBAHUA B MEKPOKAIIIE

2 Otger | 5 Merton “xopmsiero ciog”

3 Orser | 5 Meron Tkanu-“HsHpKE”

4 Otger | 5 IHomamepassas nenHas peaknug

12 3 6 MeTton Ky I THBEPOBAHNS H30IMPOBABHEIX KIIETOK U
TKaHeH Ha HCKYCCTBEHHEIX IIHTATEIbHEIX CPEJax B
CTEPHIBHBIX YCIOBHIX

1 Otger | 6 KITOHAJ(bHOE MHKPOpa3MHOKeHHE

2 Otser | 6 TPaHCINasTanusg SMOPHOHORB
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Oteer | 6 COMaTHYeCKas ruOpHaAH3aIiis
4 Otger | 6 KyJIbTYypa KIETOK H TKaHeH
13 3 7 Kakoif MeTon ocHOBaH Ha BEIIE/ICHHH FCHETHYECKH 4
MOIA(QUITEPOBAHHBIX MYTAHTHEIX KIETOK ¢ OMOMIBIO
CeNIEKTHBHBIX YCIIORMIA?
14 3 7 Kaxkoit meton ocHoBad Ha pasgenesns monexyn JJHK, 3
JABHOKYIHHEXCA C paBJII’I‘IHOﬁ CKOPOCTRIO B DJICKTPURCCKOM
none?
1 Otger |7 DHIUMATHYECKHE METOH
2 Otper |7 Mexanntecknii MeTo
3 Omser | 7 Dnextpodopes
4 Otser |7 Meron KIeToYHOH CeneKIIun
8.5. Ilepeuens sonpocoe ona npomesicymounoii ammecmauuu (k 3auemy)
I. llpenmer wu 3ajaum  OmorexHonorud. CBA3p OHONOTHYECKMX HAYK C
buoTexHomOrHe.
2. TIpmpona m MHOrooOpasue SHOTEXHONOIHIECKHX TIPOLIECCOB.
3. OcHoBHEBIE HAIIPABNEHUS W METO/Ibl COBPEMEHHOM OHOTEXHONOTHH.
4. OO0nacTy NpUMEHEHHs U IIePCIEeKTHRE Pa3sBUTHSA OHOTEXHOJIOTHH.
5. Meroxast nomydyenns pexomOunanTHeIX JJHK.
6. I'emeruueckas uEXeHepHs. Mcropust pasBuTHS H 3a4aYH  FEHETHYECKOH
HHXXEHEePHH.
7. 3Ha4eHve U NEPCTIEKTUBHI Pa3BUTHA TeHHON HHKEHEPHH.
8. [l'enermueckas WHXKEHepHs pacTeHMH (3a1a4d, METOJBl M MEPCIEKTHBHI
pa3BUTHS).
9. llonyueHne UMMYHOTEHHBIX IPENApATOB ¥ BAKIHH.,
10. Cospemennrle METOBI CO3JTaHMs I POMBILIIEHHEIX HITAMMOB
MYKPOOPTaHH3MOB.
11. Mupxpoopranusmel — 06BekTs OuotexHonmornn. CrpoeHMe OGakTepHalbHOM
KIETKH.
12. TInasMuzapl ¥ KOHBIOTAUHKA ¥ GaxTepuil.
13. CtpykTypa, oprasuzaiyis 1 GyHKIHOHUPOBAHHE FeHOMA.
14. Meton KyneTypwl KI€TOK M TKaHell pacTeHwil. YCIOBHS KyJIbTHBHPOBAHHM,
THITBI KIIETOYHBIX KYJIBTYP.
15. Xapakrepuctuka KalutycHBIX KieTokK. Jlemuddepennmanns w  BTOpUYHAS
g depeHIEpOBKa.
16. KyneTypa pacTHTEBHBIX KJIETOK ¥ IPOU3BOACTBO MOJE3HBIX COSTHHEHH.
17. Meton H30IHPOBAHHEIX IIPOTOMIACTOR,
18. Cosnmanme UCKYyCCTBEHHBIX accoUManuil KyJIbTHBHPYEMBIX KIETOK BHICHIHNX
PacTeHHH ¢ MEKPOOPTaHU3MAMH.
19. KnonansHOE MAKPOPa3MHOKEHHE PACTEHHIA.
20. Kpmocoxpanenue Kak OI{H i3 COCO60B COXpaHeHHs GHOPA3HOOOpasHs.




21.

22.
23.
24.
25.
26.
27.
28.
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Wcropust cosmaHMs, 3Ha49eHHe M TEPCNEKIHBBl METONd MOHOKIOHATBHEIX
aHTHUTEN. METOJ MOHOKIOHAIBHEIX aHTHTE.
Oransl HOIy4eH st MOHOKIOHABHbIX aHTHTE.
I'nbpraoMel. O6nacTy IpEMEHEeHHS MOHOKIOHATbHBIX AHTHTEIL.
brorexHONOIYA MONYYEHMS AMHHOKHUCIIOT.
bBroTexHonOrnsa mpon3BOACTRA aHTHONOTHKOB.
BbHOTEXHOIOTHA TONYYeHHS BUTAMIHOB.
BHOTEXHONOI NS MPOU3BOACTEA MPOMBILITEHHO BAKHBIX CTEPOULOB.
Hprmenenne GUOTEXHONOIMYECKUX MPOLECCOB i pewenys mpobiem
OKPYXAaroIieH cpeanl.
8.6. Temut 0na nanucanus Kypcoeoii patomo..
Pabouum 1iaHoM He NpeaycMoTpeHo.
8.7. Dopmbt Kowmpoaa camocmoamensnoli padom.,
OcHoBHBIMEH (OpMAMEH KOHTPONA CaMOCTOSTENBHOM paboThl TipH U3yYeHHH
AMCIIIIHEDL  «BHOTEXHONMOTHAY — ABIAIOTCA:  KONIOKBHYMEL, KOHTPOABHEIE

paboThl, IOArOTOBKa JOKTAIOB, pedepaToB (MNaH CaMOCTOATENbHOM paboThI
CTYHEHTOB).
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Pabowas mporpamMma yueGHON IMCIMAIINMHBI COCTABAEHA B COOTBETCTBHH C
Y4eOHBIM ILTAHOM, defiepalbHEIM [OCY JapCTBEHHBIM 06pa3oBaTeNbHEIM CTaHAAPTOM
BEICLIETO JIPOQECCHOHATLHOrO 06pasoBaHus 110 HAIIpaBNeHHIo NOAroToRKH 44.03.05
Henarormaeckoe o6pazosanue mpoduis: bronorus u I'eorpadus

Pabouas nporpamma yueGHOM AUCITUITITUES! COCTABIICHA:
K.6.1., mo11. K?ﬁf HQIOTHH pacTenuii u Sumoxumuu TT'TIY Cepreesa Maprapura
AnexcangpoBHa (<

Pabouas mporpamma y4eGHOH IAHCUMILTAHBI yTBepjicHA Ha 3acelaHuu
Kaeapbl OHOTIOIHU PACTEHHI M GHOXUMHN: nporokoa Ne 7 or J7 MZ«%&’WV
2014 ropa. e v

H

3aB. Kadenpoii Guonorun pacternii  GHOXUMHEY ‘? Mpunnu A.C.

{noanwce)

Pabowas nporpamma y4eOHOM AUCUMIIIMHE! 0J00peHa  METONHYEecKOH
KOMECCHEH OHOIOro-XUMITIecKoro dakyisreTa: potokon Ne 7 or 77 el zepm i
- [#

2014 roga. §

Ipencenartens MeTouyeckoit komuccuy BX® /f%%”/%/ Kuszesa E.IL

(monnues)




