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ABSTRACT

Bachelor’s degree in 06.03.01

Study profile Biology

Course title: Plant physiology

Variable part of Block, 2 credits

Instructor: Bulgakov. V.P., Chopenko N.S.

At the beginning of the course a student should be able to: Readiness to
perform standard basic procedures for providing individual and group organization.
Readiness to apply the basic knowledge of biological sciences, obtained in the
previous level of education.

Learning outcomes:

GPC-6 The ability to apply modern experimental methods of working with
biological objects in field and laboratory conditions, skills of working with modern
equipment.

GPC-11 The ability to apply modern ideas about the fundamentals of
biotechnological ~ and  biomedical  productions, genetic engineering,
nanobiotechnology, molecular modelingthe

PC-7 readiness to use regulatory documents that determine the organization and
safety of works, the ability to assess biosafety products of biotechnological and
biomedical industries

Course description:

The content of the discipline covers the following range of questions on the study
of the molecular basis of the vital activity of the cell, including the mechanisms of
such fundamental processes as DNA replication, transcription, translation and repair
in pro and eukaryotic organisms, and the basic principles of obtaining recombinant
DNA.

Main course literature:

1. buoxumus [OnektpoHHsiii pecypc] / AsneeBa JI.B., AneiinukoBa T.JL.,
AnnpuanoBa JLE., benymkwmna H.H., BoakoBa H.II., BopoOwseBa C.A.,
INonmenuenko B.A., I'y6apeBa A.E., Kopisakxosa O.B., JIuxauea H.B., [1aBoBa
H.A., Pybnora I'.B., CumaeBa C.A., CunysaoBa C.H., TutoBa T.A. - M. :
I'SOTAP-Menua, 2014. -
http://www.studentlibrary.ru/book/ISBN9785970430439.html

2. Xenar, I'.-B. buoxumust pactenuit [nexktpoHHsbIi pecype] / I'.-B. Xenar; nep.
C aHrI. - 2-e u3a. (91.). - M.: BUHOM. Jlabopartopus 3nanuii, 2014. - 471 c.:
ui. - (JIyummii 3apyOexxubiii yueoHuk). - ISBN 978-5-9963-1302-0.
http://znanium.com/bookread?2.php?book=477773

3. OCHOBBI MOJICKYJISIPHOM JUarHoCTUKH. MertabosoMuka [DIEKTPOHHBIN
pecypc] : yueonuk / Epmios F0.A. - M. : I'D0TAP-Menua, 2016. —
http://www.studentlibrary.ru/book/ISBN9785970437230.html

Form of final control: pass-fail exam - 4 semester.



AHHOTaNMs K padoyeil mporpaMmme JUCUMILIMHBI
((BBCHEHI/IC B OMOTEXHOJIOTHI0Y»

Pabouas mporpammbl y4eOHOW TUCHMIUIMHEL «BBeleHHe B OMOTEXHOJIOTHIO» pa3paboTaHa
JUIS CTyIEeHTOB 2 Kypca, oOydaromuxcs mo HampaeieHuto 06.03.01 «buosorus. JlucnurimHa
«BBeieHne B OMOTEXHOJIOTMIO» BXOJIUT B OJIOK 0a30BBIX AUCLHUILINH TPO(ECCHOHATBHOIO IIUKIIA.

OOwiast Tpy10EMKOCTh OCBOEHUS TUCLMIUIMHBI COCTaBIIseT 2 3a4eTHbIE €IMHMIbI, 72 yaca.
VY4eOHBIM IJIAHOM NPEAYCMOTPEHBI JIEKINOHHBIE 3aHATHA (18 uyacoB), mpakTuueckue 3aHATHS (36
4acoB), JiabopaTropHble paboOThl (HE NPEAYCMOTPEHBI) caMmocTosTenbHass pabora (18 wacoB).
JucuunnuHa peanusyercs Ha 2 Kypce B 4-M ceMecTpe.

ConepxaHve JUCLMIUIMHBI OXBaTbIBACT clenylolil Kpyr BompocoB 1o Mcropus
OMOTEXHOJIOTHH, 3Talbl e Pa3BUTHUs Kak Hayku. Teopermueckas 0a3a M OCHOBHBIE HalpaBJICHUS
pa3BUTHS COBpEMEHHOH OuorexHomoruu. [IpomblluieHHAass OHOTEXHONOTHS, OWOTEXHOIOTHS
KYJIbTYpbl KJIETOK M TKaHEH, KJIOHMPOBAaHUE XUBOTHBIX, IOJYYEHHE TPAHCT€HHBIX OPIaHU3MOB,
TexHoyorus: pekomonHaHTHbIX JIHK.

[IpenonaBanue Kypca CBsI3aHO C JIPYTMMH KypcaMH T'OCYJapCTBEHHOIO 00pa3oBaTEbHOIO
crangapra: Ouonorus (OOTaHUKHM M 300J0THH, (PU3MOJIOTMU >KUBOTHBIX M DPACTCHHI), XHMHUS,
TCHETHKA, OMOXUMUS U MOJIeKyJsipHass Ouonorusi. Kpome Toro, cTyneHT AODKEH UMETh 0a30BbIe
3HaHUS MO JUCHMIUIMHAM «Martematudeckue MeTojasl B Ouosorum», «MHbopmaTnka u
COBpPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHI.

JucuuminHa HampaBieHa Ha (OPMUPOBAHHME OPHEHTALMU CTYAEHTOB B CYLIHOCTH
IpeIMeTa, OBJIAJICHUE TEOPETHMYECKUMHU 3HAHUSAMH, MeTofamMu oOpaOOTKH, aHanu3a U CHUHTE3a
umMmeroleicss nHpopMaMu B 00JIACTH OMOTEXHOJOTMM I JalbHEHIIEro MCHOJIb30BAHUU 3THX
3HaHUI B HAyYHOH, TPOM3BOACTBEHHOMN U MEAarorHuecKoi AeITeIbHOCTH.

Hean npenonaBanus Kypca «BBegeHre B OMOTEXHOJIOTHIO»: O3HAKOMIIEHUE CTYAEHTOB C
OCHOBHBIMH MOHATHSMH HAYKU U MPAKTUYECKOTO MCIIOIb30BaHMsI OMOTEXHOJIOTUH, a TAKXKeE C €€
HCTOPUEN U COBPEMEHHBIM COCTOSIHUEM.

3amaun:

1. 3HaTh OCHOBHBIE 3TaIbl Pa3BUTHS OMOTEXHOJIOTHH;

2. AMETh NPEJICTABIICHNE O KOHKPETHBIX TPUMEHEHHUAX JOCTHKEHU COBPEMEHHOMN

OHMOTEXHOJIOTHH;

3. OBIaJIeTh CUCTEMOI 3HAHUI O METO/IaX COBPEMEHHON OMOTEXHOJIOTUH;

4. 3HaTh NMEPCIEKTUBHBIE HAIIPABIIEHUS U MPOOIEMbI COBPEMEHHOM OMOTEXHOIOTHY;

5. nmMeTh MMpEaACTaBJICHUC 00 OCHOBHBIX HaIllpaBJICHUAX U np06neMax OHMOTEXHOJIOTUH.



B pesynbrate u3yueHHs JaHHOW AUCIUILIMHBI Y 00y4aromuxcs (OpMHUPYIOTCS CIeIyIOIne
oOmIeKyNbTypHBIE/  00mIenpodeccoHanbHble/ TPOPECCHOHATBLHBIE KOMIETCHIIMH  (3JIEMEHTHI

KOMITCTCHIIHH ).
Kox u ¢popmysimpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEHIIH U
OIIK-6 cnocoOHOCTE 3Haer )
OCHOBHBIE ITOHATHS; TOCTOMHCTBA U HENOCTAaTKH
IPUMCHATE COBPEMCHHDIC METOJIOB COBPEMEHHOW OMOJIOTUHI
IKCICPHUMCHTAJIBHBIC MCTOLIBL - 7o o MIPUMEHATh TEOPETHYCCKUE 3HAHUS B PECIICHUN
paboThI ¢ OMONIOTUYECKIUMHU HCCIIEN0BATENBCKHX 3224
00BbEKTaMH B MOJIEBBIX U
1ab0pPaTOPHBIX YCIOBUSX, Bnazeer COBPEMEHHBIM TIPEACTABICHHEM O METO/aax
HaBBIKH pabOTHI C MOJICKYJISIDHOM ~ OMOJIOTHH: 0  MeTojax
COBPEMEHHOM amnmaparypoun MOJIyYeHUsI  TPAHCTCHHBIX  JKUBOTHBIX; O
BO3MOXKHOCTSIX, KOTOpBI€ JAlOT KIJIETOYHbBIC
TEXHOIOTHH.
OIIK-11 CnocobHOCTh 3HaeT 0a30BLIe MPEICTABIECHUS 00 OCHOBax
MIPUMEHATHh COBPEMEHHBIE COBPEMEHHBIX OHOTEXHOJIOrHYECKUX
MpeACTaBICHUS 00 OCHOBaX MIPOM3BOJICTB, OMOMEAMIIMHCKUX IPOU3BOJICTB,
OHMOTEXHOJIOTHYECKUX U TeHHOW MH)KEHEPUH, HAHOOMOTEXHOJIOTUH
OMOMETUIIMHCKUX VYmeer aHAIM3UPOBATH MOJTYYCHHYIO HH(POPMAIIHUIO,
MIPOU3BOJICTB, TCHHOU JIEMOHCTPHUPOBATH U MMPUMEHSATH 0a30BbIC
WH)XEHEPHH, MIPEACTABICHUS TI0 OMOXHUMHUHU, MUKPOOHOJIOTHH,
HaHOOHMOTEXHOJIOTHH, MOJICKYJIIPHO OMOJIOTUM U TEHETUKH
MOJIEKYJISIPHOTO Bnaneer 0a30BBIMM HOHATHSIMU OMOXMMUU,
MOJICIIUPOBAHUS OMOTEXHOJIOTHH, MUKPOOHOJIOTHH,
MOJIEKYJISIPHO OMOJIOTUY U TeHETUKHU
Bnaneer
HaBBEIKAMH U 3HAHHSIMU OCHOB OMOTEXHOJIOTHU
JUTSL BXOXKJIEHUS B TIPO(eCCHOHAIBHOE TToJIe
pa3pabOTKN WHHOBAIIMOHHBIX TEXHOJOTUN
[TIK-7 I'oTOBHOCTH 3HaeT HOpPMAaTHBHBIE IOKYMEHTBI, PETJIAMEHTUPYIOILINE
UCIOJIb30BaTh HOPMATHUBHbBIC TEXHHUKY O€30MacHOCTH paboT
JIOKYMEHTBI, OTIPEIETISIOIINE VYmeer aJICKBaTHO OIEHUTh PE3yJbTAaThl CBOMX
OpraHU3aIHI0 U TEXHUKY HUCCICAOBAHUN M X BO3MOXKHBIEC IOCIICACTBUS
Oe3omacHOCTH pador, Bnaneer HaBBIKAMU paOOThI C HOPMAaTUBHBIMH aKTaMH U
CIIOCOOHOCTH OLICHUBATh JIOKYMEHTaMHU
0100€30MacHOCTh MPOAYKTOB
OMOTEXHOJIOTHYECKHUX U
OMOMETUIIMHCKHIX
MIPOM3BOJICTB

I[J'IH (I)OpMI/IpOBaHI/ISI BBIIICYKA3aHHBIX KOMIICTEHIIUM B paMKax IUCHUIIIMHBI «benku u
(bCpMeHTBI» MNPUMCHAIOTCA  CICAYIOIIUEC MCTObI AKTUBHOT0/ HHTCPAKTUBHOI'O O6y‘-ICHI/I}II
JICKIIMOHHBIC 3aHATHA U na6opaTopHHe pa6OTBI, IIOAT0OTOBKA M 3alllMTa pe(l)epaTOB.



I. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Pa3nen 1. BuorexHosorusi Kak HayKa, HANPaBJIeHUs] Pa3BUTHS, OCHOBHbIE ITOHSTHS.

Tema 1. Dranbl cTaHOBJIeHHSI OMOTEXHOJIOTHUM KaK HAYKH, OCHOBHbIe HalpaBJeHUS
pa3BuTHA (2 yac.).

[Ipenmer u 3agaun 6moTexHoaorur. OCHOBOIOJIOKHUKA MUPOBOM U OT€YECTBEHHON HAYKH,
MX BKJAJ B CTAaHOBJIICHHME HAayKH OUOTEXHOJOTMH, 3Tambl €€ pa3BUTHUsA, pa3pabOTKu e¢
Metononoruu. 3HadeHue pabor JI. Tlactepa, A. ®nemunra. OCHOBHBIC HaIpaBJICHUS
COBPEMEHHOM OMOTEXHOJIOTMYECKOH HayKHM M NpOOJEMbI, CTOSIIUE IEpel] MPOMBIIUICHHOM,
CEJIbCKOXO3IHCTBEHHOM, KJIETOYHON U MEIHUIIMHCKON OMOTEXHOJIOTHEN.

Pasnes 2. [IpomblinsieHHAss OMOTEXHOJIOTHSI.

Tema 1. OcHOBHbIe NPHHIHUNBI NPOMBIILIEHHOIO0 OCYILIECTBJICHUSI OMOTEXHOJIOrHYeCKUX
npoueccoB. (1 wac.). IIpombllieHHBI OHOTEXHONOTUYECKUI Tpolecc, B KOTOPOM IS
MIPOU3BOJICTBA KOMMEPUYECKUX MPOAYKTOB HCIOIB3YIOT MHUKPOOPTAaHU3MBI, OOBIYHO COCTOUT U3
Tpex KioueBbIXx 9TamoB. CTaauu  OMOTEXHOJIOTHYECKOro  IMPOU3BOJCTBA;  TEXHOIOTHS
IIPUTOTOBJICHUS] TMMTATENbHBIX cpex g OuocuHTe3a; [lomnepkaHue YUCTOM KYNbTYpBI;
®epmenTarus; OO1Me TPUHIUIBL pa3felieHus: BelecTB; MeToabl TOHKON OYHCTKH U pa3JiesieHus
npemnaparos; [lomryueHre ToBapHbIX (HhOpM IpenapaTos.

Tema 2. Mequuunckas 6morextosiorus. (1 yac.). CoBpeMeHHbIE BaKIIMHbI: 11€TbHOBUPUOHHBIE U
KHBBIC, PACHICIUICHHBIC, CyObeAMHWYHBIE. (DEpMEHTHI, OEJIKOBBIE IperapaTrbl B MEIUIHHE.
AHTUOMOTUKY U BUTAaMHUHBI. HOBBIE CHCTEMBI JOCTABKH JIEKAPCTBEHHBIX MPENapaToB.

Tema 3. Ilpou3BoacTBO MHUKPOOHBIX 0€/IKOB, NMEPBHYHBIX M BTOPMYHBLIX MeTa00JUTOB.
[Tponyuentsr 6enka; CyOcrparsl ams nonydenus Oenka. (1 yac.).

Tema 4. TexnoJiorusi ¢pepMeHTHBIX NpenapaToB U UMMOOUIU30BaHHBbIe depMeHTHI. (1 yac.).
@depMeHThI, MMOJyyaeMble NPOMBIIUIEHHBIM CHOCOOOM, HX TNpuMeHeHue; [nmyOMHHBI MeTon
KyJIbTUBUPOBAaHUS MpPOAYLEHTOB (epmeHTOB; I[lOBEpXHOCTHBIM METOA  KYyJIbTUBUPOBAHUS
npoayueHtoB ¢epmentoB. OOmas xapakTtepuctuka; Kraccudpukamus Hocutened; MeTtosl
nMmoOun3anuu; [lpumMeHeHrne TMMOOMITN30BaHHBIX (DEPMEHTOB.

Tema 5. BuorexHosiorusi mpenaparoB AJs ceJbCKOro xo3siicrsa. (1 4yac.). bakrepuanbHbie
SHTOMONIATOTeHHbIE  Mpenaparhl; [puOHBIE HHTOMOMATOr€HHbIE IpenapaThl, BupycHble
SHTOMOIIATOT€HHbIE IpenapaTsl; bakTepuanbHble yI00peHUsI Ha OCHOBE KIyOEHBKOBBIX OaKTEepHid;
TexHomorust  mojy4deHus  a3zoTrobakTepuHa; TexHonorus  moiydeHuss  QocdobakTepuHa;
AHTUOMOTHUKH I CETHCKOTO XO3SHCTBA.

Tema 6. buorexnonormss u »3kojornyeckue npodiaemsl. (1 uyac.). buogerpananus
KCEHOOMOTUKOB; A’pOOHBIE CHCTEMBl OYHMCTKM CTOYHBIX BOJ; AHa’pOOHBIE CHUCTEMbI OYHMCTKU
CTOYHBIX BOJI; [Tokazarenu 3arpsi3HEHHOCTH CTOYHBIX BOJI.

Tema 7. BnoreorexHo/J10rusi 1 BO300HOBJIsieMble HCTOYHMKH 3Hepruu. (1 yac.).

Pa3nea 3. KyabTypa KileToK, TKaHeill 1 opraHoB. KiionupoBanue opranusMos.

Tema 1. KyabTypsl KkieTok BbicliuX pacteHuil. (1 4ac.). Vcnonb3oBanue KynbTypbl
PacTUTEIBHBIX KIIETOK; Hcropus METO/1a; Kynbtypsl COMAaTUYECKUX KJIETOK;
Mopdodusnonoruueckas XapakTepUCTHKa KaJUTyCHbIX TKaHel; CyCHeH3MOHHbIE KYJIbTYpHI;
KynbTuBHpOBaHUE OTAEIBHBIX KIETOK; KyabTyphl raryloniHbIX KIETOK.

[IpumeHeHne W30JIMPOBAHHBIX MpPOTOIIAcTOB; CrnocoObl MOJMY4YeHHS U KYyJIbTHBHUPOBAHUS
npoTorutactoB; CriocoOb! CIUSHUS MTPOTOIIACTOB; BHIbl cOMaTHUeCKUX THOPHIOB.

Tema 2. KioHaibHOe MHMKpOpa3MHOKeHHe W 03710poBJieHHe pacTeHuid. (1 uyac.).
[IpeumymiecTBa  MHKPOKJIOHIBHOTO — Pa3MHOXKEHHUS  Iepell  TPaJWIUOHHBIMU  CIIOCOOaMHU
pasMHOKeHHA pacTteHui; Mcropusa merona; @akTopsl, BIUAIOIIKAE HA TPOLECC MUKPOKIOHAIBHOTO
Pa3MHOXKEHNUS; Oranel ~ MHUKPOKJIOHAJIBHOTO  PAa3MHOXKEHUs;  Meroapl  KIOHAJIBHOTO
MUKpOpa3MHOKeHMsI; O310pOBIEHUE TOCAA0YHOIO MaTeEprasa OT BUPYCOB.



Tema 3. BeckiieTouHble cCHCTeMBbI U MeTOAbI coxpaHeHusi reHodgonaa. (1 4gac.). MemOpaHsbI
xyoporiactoB; [Tomydenne (oToraabBaHHUECKUX 3JIEMEHTOB C HMCIIOJIB30BAaHHEM OaKTEpUaTbHBIX
MeMOpaH; beckiieTounble 0€I0KCUHTE3UPYIOIINE CUCTEMBI.

Tema 4. KyabTHBHpOBaHHE KJIETOK H OPraHoB KMBOTHBIX. (1 wac.). Hcropus merona;
BBenenue KJI€TOK B KYJIbTYPY, UX MPOUCXOKICHHE; XapaKTEPUCTHUKA KIETOK, KyJIbTUBUPYEMBIX in
vitro; IlutarenpHple Cpelbl U YCIOBUS KylbTUBUpOBaHHS; CHCTEMBI KYIbTHBHPOBAHUS KIIETOK;
Hcnonb3oBaHue  KylIbTypbl KIETOK 4enoBeka; KynpTUBHpOBaHHME KIETOK U TKaHEH
0eCr03BOHOYHBIX.

Tema 5. 'uOpuau3anus KUBOTHBIX KJIETOK H MOHOKJIOHAJIbHBbIe aHTUTeaa (1 yac.). McTopus
MeTo/a; MeToabl CO3JaHUsl JKCIEPUMEHTAIBHBIX XHMEp; MEXaHU3M CIUSHUAS —KJIIETOK.
OyHKIMOHANBHAS CTPYKTypa aHTUTelN; [lomyyeHrne MOHOKIOHAIBHBIX aHTUTEN; MeToabpl aHanmm3a
Ha OCHOBE MOHOKJIOHAJIbHBIX aHTUTEN; [[puMeHEeHe MOHOKIOHATBHBIX aHTUTEIL.

Tema 6. KnonupoBanue KMBOTHBIX " peryjiupoBaHue BOCIIPOM3BOJICTBA
CeJIbCKOXO3SIICTBEHHBIX JKMBOTHBIX. (1 wac.) Ucropus kinoHupoBaHMs, NpoOJIEMBbI U
IEepCleKTHBel.  Meroasl  TpaHCIUIaHTauuu  saep;  KioHupoBaHMe — MIIEKONMTAOLIUX.

KpuoxoncepBanus; Peryisanus nona; Tpancmiantauust SMOproHOB; CynepoBYIIsIUS .

Pa3neu 4. 'eneTn4eckasi HH:KeHepHUsl.

Tema 1. BBenenne B reHeTudeckyio nH:kenepuio (1 yac.). Bo3aM0OXXHOCTH T€HHON WHXEHEPUU;
I'ennas uHXKeHepHs Kak Hayka, MeToApl; Mctopus reHerndeckoil wuHkeHepuu; Hanexnsl u
omacenus. [lomumepasnas uennas peakuust (I1LP); Pecrpukrasper; Ilomumepasbr; OOpartHas
TpaHckpunrasa; Jlurasel. TpeboBanus k BekropHoit JIHK; I'enpl - mapkepnl; Tumbl BEKTOPOB;
CrniocoObl BBEJICHHSI T€HOB B IPO- ¥ 3YKapUOTUYECKHUE KIIETKH. .

Tema 2. 'MO (2 4ac.). IlonydyeHue TpaHCr€HHBIX JKUBOTHBIX, UX NpuUMeHeHHue. ['eHorepanus.
JlocTukeHusl TeHHOW uHXeHepuu pacteHuil; [IpoGiembl On00€30MacHOCTH  TPaHCTEHHBIX
OpraHU3MOB.

II. CTPYKTYPA U COJEP)KAHUE MIPAKTUYECKON YACTH
KYPCA
MNPAKTUYECKUE 3AHATHUA (36 uac)

3aunarue 1. TpancrenHble )KUBOTHBIE U pacTeHHs. (4 Jac.)

3ansaTue 2. KinoHupoBaHue )XMBOTHBIX. (4 4ac.)

3ansaTue 3. KynpTypsl KJIETOK, TKaHEH, opraHos. (4 4ac.)

3ansTue 4. bUOTEXHONOTHUS B PELICHUH YKOJOTHYECKHUX TIpobieM. (4 Jac.)
3aunsarue 5. [Ipomeinuiennast OnorexHosorus. (4 Jac.)

3ausTue 6. MeaunuHckas 6notexHosorus (4 Jac.)

3ansTue 7. BUOTEXHONIOTUS B MUIIIEBON MPOMBIIUIEHHOCTH. (4 4ac.)
3ansTue 8. CenbCKOX03MCTBEHHAs OMOTEXHOJIOTHS. (4 Jac.)

3anarue 9. Hanorexnomnoruu. (4 gac.)



III. YHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

Y4eOHO-METOAMYECKOEe O00ECIEYCHHE CaMOCTOSTEILHOM paboThl  OOYYArOIIMXCS  I10
nucHuIuinHe «BBeeHrne B OMOTEXHOIOTHIO» MpeicTaBicHo B [Ipuoskennun 1 v BKIIOYaeT B ceOsl:

IUTaH-TPaUK BBIOJHEHUS CAMOCTOSATEIBHOW pPa0OThl IO JUCIUIUIMHE, B TOM YHCIIC
MPUMEPHBIC HOPMBI BpEMEHHU Ha BBIITOJIHEHHUE 110 KXKIOMY 3aaHHIO;

XapaKTePUCTHKA 3aJaHHUIA JUISI CAMOCTOSITEIIBHON pa0OThl OOYJArOMIMXCS U METOAMYSCKUE
PEKOMEH/IAIINH TI0 UX BBITOJIHEHUIO;

TpeOOBaHUS K IPEJICTABICHUIO U OOPMIICHHIO PE3YJIbTATOB CAMOCTOSTEILHOU PabOThI;

KPUTEPUHU OIICHKH BBITTOJIHEHUS CAMOCTOSITEIILHON PabOTHI.

V. KOHTPO.JIb JOCTUXXEHUS LIEJIEH KYPCA

Ne i/t | KoHTponupyemblie Koas! u aTamnsl OueHo4HbIE CPEACTBA -
paszaeinsl / TeMbl dbopMupoBaHUs HaMEHOBaHUE

JUACUUTUIUHBI KOMIICTCHIUI Texkymuit [IpomexyTou
KOHTPOJIb Has
aTTecTanus

1 Paznea 1. OIIK-

buorexHnonorus Kak 6
HayKa, HalpaBJICHUA OIIK-
pasBuUTHA, OCHOBHBLIC 11
ITIOHATHA.

3naer ocHoBHbIe | [IpakTuueckue | 3auer
MIOHSITHS, paboTsI
JIOCTOMHCTBA U
HEZ0CTaTKN
METOJI0B
COBPEMEHHOM
OMOJIOTHH.
CTaHOBJICHHU 3HaeT 0a30BbIE
OMOTEXHOJIOTUHU KaK IpEJICTaBICHUS

Tema 1. Dranel

HAaYKH, OCHOBHBIE 00 ocHOBax
COBpPEMEHHBIX

OHMOTEXHOJIOTUY
ECKHUX
MIPOU3BOJICTB,
OMOMEINIIMHCKHI
X MPOU3BOJICTB,
TeHHOH
WH)KECHEPUH,
HAaHOOMOTEXHOJT
Or'vH

YmMmeer
PUMEHSTh
TEOPETHUYCCKHE
3HAHUS B
peLICHUH
HCCJIEIOBATENHC
KHX 3ajad,
aHAJTU3UPOBATh

MOJIyYEHHYIO

HAIPABJIECHUSA
pa3BUTHSA




uHpopmaruto,
JEMOHCTPHUPOBA
Th U TIPUMEHSATH
0a30BbIC
IIPEJICTaBICHHS
110 OMOXHMMHUHU,
MHUKPOOHOJIOTHH
, MOJICKYJISIPHO
OMOJIOTHH U
TECHETUKH.

Bnaneer
COBPEMEHHBIM
MIPE/ICTABJICHHE
M O MeTodax
MOJIEKYJIIPHOM
OMOJIOTHH: 0
METOJIax
MOJTyYCHUS
TPAHCTCHHBIX
JKUBOTHBIX 0
BO3MOXKHOCTSIX,
KOTOpBIE  JIal0T
KJICTOYHBIC
TEXHOJIOTHH.
Bnaneer
0a30BEIMU
MTOHSATHSMH
OMOXUMHUU,
OMOTCXHOJIOTHH,
MHUKPOOHOJIOTHH
, MOJIEKYJISIPHO
ouonoruu 51
TCHETHUKU

3auer

Pasnea II.
Tema 1.
IIpomblilneHHas
OMOTEXHOJIOTHSL.

Tema 2.

OCHOBHBIE TPUHITUTIBI
MIPOMBIIIITIEHHOTO
OCYIIIECTBIICHUS
OHMOTEXHOIOTHYECKUX
MTPOIIECCOB.

Tema 3.
MenuinmHackas

I1K-7

3HaeT
TEOPETHUYECKHE
OCHOBBI pabOTHI
COBPEMEHHOM
npuOopHO-
HCCJIEI0BATEINBC
KO 0a3bl
Ywmeer
OCYILECTBIIATh
otbop
MaTepuarna,
MIPOBONTH
poOONOATOTOB
Ky 00pa3IoB u
MOCTEAYOIINNA
aHaIN3

IIpakTueckue
paboThI

IIpakTueckue
paboThI

Bnaneer
HaBbIKaAMHU

IIpakTueckue
paboThI




OMOTEXHOIOTHS MPaKTUYECKOTO
Tema 4. UCHOJIL30BAHNA | [[pakTHUYECKHE
IIponsBoacTso COBPEMCHHBIX paGoTHI
MHUKPOOHBIX OEJIKOB, TCXHOJOTHH
MIEPBUYHBIX U AU peHICHHA
BTOPUYHBIX pa3InIHBIX
METa6OIHTOB. OMOJIOTrMYECKHUX
3a1a4y
3HaeT
TEOPETUUECKHE
OCHOBBI pabOTHI
COBPEMEHHOM
PpUOOPHO-
HCCJIEIOBATEIBC
KoM 0a3bl
Tema S. Ywmeer [IpakTnueckue
TexHomorus OCYILICCTBIIATH paboThI
(hepMEHTHBIX oT60p
MaTepuana,
IIpenapaToB U
5 IIPOBOAUTH
MMMOOUIN30BaHHbIE [POGOMOATOTOR
(bepMeHTHI Ky 00pa3LoB 1
Tema 6. nocieaytomuii | [Ipaktuueckue | 3auer
buorexHonorus u aHaIu3 paboTsI
9KOJIOTMYECKHE
MPOOIEMBI.
Tema 7.
buoreorexHnonorus u
BO300OHOBJIsIEMbIE
HCTOYHHUKH SHEPIUH.
Paznen 111 OIIK- | 3HaeT OCHOBBI [TpakTuueckue
KynbTypa KIIeToK, 6 OMOTEXHOJIOTUU | pabOThI
TKAHCH 1 OPraHOB. , OCHOBHBIC
Knonuposanue TOHSTHS,
OpPraHU3MOB. P HEIHITS ¥
Tema 1.
METO/IbI
KyneTyps! keTox .
. MOJIEKYJISIPHOI
BBICILINX PACTEHHM.
OMOTEXHOJIOTUU
Tema 2. KnonansHoe [IpakTnueckue
, TEHETHKH,
MUKpPOPa3MHOXEHHE U paboThI
[IUTOJIOTUH,
0310pOBJIEHUE
N OMOXUMHH.
pacTeHHid.
Tema 3. Ywmeer [IpakTrnueckue
Bbeckiierounbie MOJIXOJIUTh K paboThI
CHUCTEMBI U METO/IbI PEILIECHUIO
COXPaHEHHUS BOIIPOCOB H
reHo(oHa. 3a1aq
Tema 4. HaHoOOMoTexHON | [TpakTHyecKue
KynbruBupoBanue oruu paboTsI




KJICTOK 1 OpPraHOB

KOMIUIEKCHO, C

KUBOTHBIX. y4eToM

MPUHIIUIIOB U

METOJIOB

MOJIEKYJIIPHOU

OMOTEXHOJIOTUH

, TEHETHKH,

[IUTOJIOTHH,

OMOXVIMUH.
Tema 5. Bnaneer [IpakTnueckue
I'uGpuanzanus HABbIKAMU U paboThI
KUBOTHBIX KJIETOK U 3HAHUSAMU
MOHOKJIOHAJIbHBIE OCHOB
aHTHUTENA HaHOOMOTEXHOJ
Tema 6. oruu AJs [TpakTnueckue | 3auer
KitonnpoBanue BXOXJICHUS B paboThI
KUBOTHBIX U npodeccruoHalb
peryinupoBaHue HOE I10JI€
BOCIIPOU3BOICTBA pa3paboTku
CEJIbCKOXO03SIICTBEHH WHHOBAIIMOHHBI
BIX KHUBOTHBIX X TEXHOJIOTUI
Pazpen IV [IK-7 | 3naer 3auer
I'eneTnueckas HOPMATHUBHBIE
WHXEHEePUS. JIOKYMEHTH,

pErIaMEeHTHPYIO

1€ TEXHUKY

0e3omacHoCTH

pabot
Tema 1. Ymeer IIpakTrHueckue
Beenenue B aJIEKBaTHO paboTHI
T€HETHYECKYIO OLICHUTS
HFDKEHCPHIO pe3yJbTaThl

CBOMX

HCCIIEIOBAHU I

U UX

BO3MOJKHBIE

MOCTIEACTBHS
Tema 2. Bnaneer [IpakTnueckue
I'enernyecku HaBbIKAMH paboThI
MoauHUIMpPOBaHHBIE pPaBOTHI
OPTaHH3MbI HOPMAaTUBHBIMH

aKTaMu 1

JIOKYMEHTaMHU




V. CIIMCOK YUYEBHOM JIUTEPATYPbHI U UH®OPMAIMOHHO-
METOJUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas quTEpaTypa

(2/1leKmpoHHbLEe U newamHvle U30aHUs1)

1. buoxumus [DnextpoHHslii pecypc] / ABaeeBa JI.B., AneiinukoBa T.JL.,
AnnpuanoBa JLE., beaymkwmna H.H., BoaxoBa H.II.,, BopoOneBa C.A.,
INomenuenko B.A., I'y6apeBa A.E., Kopmsaxosa O.B., JIuxauea H.B., I1aBnoBa
H.A., Pybnona I'.B., CumaeBa C.A., CunysnoBa C.H., TuroBa T.A. - M. :
I'DOTAP-Menua, 2014. -
http://www.studentlibrary.ru/book/ISBN9785970430439.html

2. Xennar, I'.-B. buoxumusa pacrenunii [Onektponnsiii pecype] / I'.-B. Xenar;
nep. ¢ aHri. - 2-e u3fd. (91.). - M.: BUHOM. Jlabopatopus 3Hanuii, 2014. - 471
c.: wi. - (JIyumuii 3apy6exxubiii yaeOnuk). - ISBN 978-5-9963-1302-0.
http://znanium.com/bookread2.php?book=477773

3. OCHOBBI MOJIEKYJISIDHOM JUArHOCTUKH. MeTtabomomuka [DIeKTPOHHBIN
pecypc] : yuebnuk / Epmios F0.A. - M. : I'90TAP-Menaua, 2016. —
http://www.studentlibrary.ru/book/ISBN9785970437230.html

JlonoJIHUTeIbHAS JIUTepaTypa
(newammuule u 31eKMPOHHBIE UZOAHUSL)

1. I'muk b., [Tactepnak [I>x. MonekynspHas ouorexnonorus. M.Mup. 2006

2. buorexnonorus / Ilog pen. E.C. Bopouuna. M.: TUOP/]. 2008. 704 c.

3. I'ycbkoB E.IL. IlepcniektuBsl pazButus Ouorexnosnoruu // Hayunas meicns KaBkasa. 2006. Ne3.
C. 41-48.

4. 3arocekuna H.B., Hazapenxo JI.B., Kanamnaukosa E.A., XKuyxuna E.A. buorexnonorus.
Teopus u npaktuka. M.: Onukc. 2009. 496 c.

5. Knynosa C.M., Eroposa T.A., XKuyxuna E.A. buorexnonorus. M.: Axkagemus. 2010. 256 c.

6. JIyrosa JI.A. buorexunonorus Beicinx pactenuit. CII6.: M3a-so CII6 ynusepcurera. 2010. 240
C.

7. Cazpikun 10.0., OpexoB C.H., YakaneBa 1.W. buotexnonorus. Mro: Axanemus. 2008. 256.

8.KynbTypa KUBOTHBIX KJIETOK IPaKTUYECKOE pyKoBoACTBO P. SI. @pemnu ; nep. ¢ anra. 10. H.
Xowmsikosa, T. U. Xomsaxkosoil. 691 c.MockBa BUHOM. Jlabopatopus 3nanuii 2010.

9. IlpuHIHTIBI 1 METOABI OMOXUMHUU U MOJIEKYJIApHOU Ononoruu pea. : K. Yuncon, k. Yonkep ;
nep. ¢ auri. T. I1. Moconosoi, E. O. bozenek-Pemernsik. 848c. Mocksa BMHOM.
JIaGoparopus 3nanmii [2012].

10. MonekynsipHast 6uonorusi. Pubocomsl u 6nocunTte3 6enka ydeOHUK 715 BYy30B 110

ounonornueckum crneruanbHocTsIM A. C. Crimpun. 496¢. MockBa Axkanemust 2011.



Ilepeyens HHPOPMALMOHHBIX TEXHOJIOIHH
U IPOrpaMMHOI0 o0ecreYeHust

[Ipu ocymiecTBiaeHNH 00pa30BaTEIBHOIO IMpoOLEcCa CTYAEHTHl HCIHOJIB3YIOT
nporpammHoe ooecnieuenue: Microsoft Office (Access, Excel, PowerPoint, Word u T.

1), DJIIEKTPOHHBIE pecypchl caiita JIBOY, Bkitouas O6C JIBOY.

VI. METOIUYECKHUE YKA3ZAHHUSA 10 OCBOEHHUIO JUCHUIIJIMHBI

PexoMeHnganmu mo caMocToATEIbHON padoTe CTYAeHTOB

CamocrosrenbHast paboTa CTYAEHTOB COCTOUT M3 MOJTOTOBKU K MPAKTUYECKUM 3aHSTUSAM,
paboThl HaJ PEKOMEHJOBAHHOW JHMTEPAaTypOd, MOArOTOBKH IPE3CHTAMI M 3aIIUTHI pedepaTos,
pelieHns 3a1a4.

[Tpu opranuzanuu caMocTOSITENbHON paboThl IpenojaBareib J0JKEH YUYUThIBaTh YPOBEHb
IIOATOTOBKHM KaXXJ0I'0 CTYACHTa M NPEIBHAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH
BBIMIOJIHEHUH  CaMOCTOSITENIbHOW — paboTel.  IlpemonmaBatens — maer  KakIOMy — CTYICHTY
UHAUBUAYaAIbHbIE U AU depeHInpoBaHHbIE 3aJaHusl. HekoTopble U3 HUX MOTYT OCYLIECTBIATHCS B
rpymnme (Hanpumep, NOAroTOBKa JOKJIAAa U MPE3EHTALUHU O OHON TeMe MOTYT JIelaTh HECKOJIBKO
CTY/IEHTOB C pa3/ieJIeHUEM CBOUX OOS3aHHOCTEH — OJIMH FOTOBUT HAYyYHO-TEOPETHUYECKYIO YacCTh, a

BTOPOH MPOBOJUT aHAJIU3 IPAKTUKH).
3agaHus 1J151 CAMOCTOSITEILHOIO BbINOJTHEHUSs

1. TeopeTuko-TUNONOTHYECKUI aHAJIM3 MOAOOPKH TMEPUOJAUYECKON JUTEpaTyphl IO
n3ydaemMoit npuctuiinee. [lo mpopaboTaHHOMY MaTepHainy J0JKHBI OBITh MOATOTOBIEHBI 3
COOOIIEHHUSI B CEMECTP, KOTOPhIE BKIIOYAIOTCS B OOIIUI pEHTUHT JUCHUIUINHBL.

2. CocraBneHne TiIocCapysi TEPMHUHOB 110 N3y4aeMOM JUCIUIUIMHE.

3. [ToaroroBka pedepara 1Mo Teme, NPEUIOKEHHON MPENogaBaTeIeM HIH CaMOCTOSATEIHLHO
BBIOPAHHOW CTYJEHTOM M COTJIACOBAHHOM ¢ mpemnonaBareneM. lIpencraBnenue pedepara B

BH/JIC TIPE3CHTAINH C UCTIOIH30BAHUEM MYJIBTUMEIUHHOTO 000PYIOBAHUS.



MeToauyeckne YKa3aHHUIO K BBINOJTHEHHIO pedeparTa
esn u 3anaum pedepara
Pedepar (ot mar. refero — pgokmampiBaro, cooOIar) MpeACTaBiIseT Cco0OM KpaTkoe
U3JI0KEHWE TPOOJIIEMBbl TPAKTUYECKOTO WM TEOPETHYECKOro Xapakrepa ¢ (OpMYIMPOBKON
OIIpeJICJIEHHBIX BBIBOJIOB TI0 paccMaTpuBaeMoii Teme. M30paHHast cTyIeHTOM MpobiieMa n3ydaeTcs
U aHAIM3UPYETCS HAa OCHOBE OJHOTO WMJIM HECKOJIbKMX HCTOYHUKOB. B oTIMume OT KypcoBOi
paboThl, mpeAcTaBIsAoLIeH cO00M KOMIUIEKCHOE MCCIeIoOBaHle PpoOieMbl, pedepaT HanpaBiieH Ha
aHaJIn3 OAHOMN WJIM HECKOJIbKMX Hay4YHBIX padoT.
Lenamu pedepata SIBISFOTCS:
® Pa3BUTHE y CTYJCHTOB HABBIKOB MOUCKA aKTyaJbHBIX MPOOJIEM COBPEMEHHOM
OCIIKOBOM OMOXMMHM;
® Pa3BUTHEC HABBIKOB KPATKOTO HW3JIOKEHHUS MaTepualia ¢ BBIICICHUEM JIUIIb
CaMBIX CYIICCTBCHHBIX MOMEHTOB, HEOOXOJUMBIX JIJISl PACKPBITUS CYTH MTPOOJICMEI;
® Pa3BUTHC HABBHIKOB aHAJIM3a W3YYCHHOTO MaTepuana U (OpMYyIHPOBAHUS
COOCTBEHHBIX BBIBOJIOB 110 BEIOPAHHOMY BOIIPOCY HAYYHBIM, IPAMOTHBIM SI3BIKOM.
3aoauamu noocomosku u sawumul pedepata sIBISIOTCS.
- HAy4YUTh CTYJACHTa MaKCUMAaJIbHO BEPHO IMepeiaTh MHEHHUS aBTOPOB, HA OCHOBE paboT
KOTOPBIX CTYJCHT TOTOBUT CBOU pedepart;
- HAyYUTh CTY/AEHTa TPaMOTHO H3JaraTh CBOIO MO3UIMIO 10 AHAIU3UPYeMOH B
pedepare npobiieme;
- MOATOTOBUTh CTYAEHTAa K MJallbHEHIIEMY YYacTUI0 B HAay4YHO — THPaKTHUYECKUX
KOH(EpEeHIHSIX, CEeMHHApaX U KOHKYpCax;
- IIOMOYb CTYJEHTY OIPEIACIUTbCS C HWHTEPECYIOLIEH €ro TEeMOW, MalibHEeHIIee
PacKpBITHE KOTOPOH BO3MOKHO OCYIIIECTBUTH MPU HATMCAHUM KYPCOBOM paOOThI MU IUIIIIOMA;
- YSICHUTD AJIs ce0sl ¥ U3NI0KUThH MPUYMHBI CBOETO COTJIacus (HECOrIacus) C MHEHUEM
TOTO WJIM MHOTO aBTOPA MO JAHHOU mpodieme.
OcHoBHBbIE TPeOOBAHMS K COepPKaHUI0 pedpepaTa
CTyZneHT JOJDKEH HCIONb30BaTh TONBKO T€ MaTepuaibl (HaydHbIe CTaThbH, MOHOTpaduu,
mocoOusi), KOTOphle WMEIOT NpsIMO€ OTHOIIeHHWE K u30paHHON uM Teme. He momyckarorcs
OTCTPaHEHHBIE PACCYXKEHHS, HE CBSI3aHHBIE C aHATM3Upyemoit nmpobiemoit. Coneprkanne pedepara
JOJDKHO OBITh KOHKPETHBIM, HCCIIENOBAThCS JOJDKHA TOJNBKO OJHA TpolieMa (IormycKaercs
HECKOJIBKO, TOJIBKO €CIM OHHM B3aMMOCBs3aHbl). CTylIeHTy HEOOXOIUMO CTPOTO MPHUICPKUBATHCS
JIOTUKU W3JIOKEHUS (HA4YaTh C OMNpPENEICHHUS W aHalu3a IMOHSATHH, MepeTH K MOCTaHOBKE
po0GJIeMbl, TPOaHAIM3UPOBATh MYTH €€ PEIlIeHUs U ClielaTh COOTBETCTBYIOLIUE BbIBOIbI). Pedepar

JOJIDKCH 3aKaHYMBATbhCs BbIBOAAMU 110 TEMCE.



Pedepar nomxen ObITH pencTaBieH B BUae npe3eHTannu. O0mue TpeGoBaHus K PE3CHTALHH:

e NIPE3CHTAIM HE JI0OJDKHA OBITh MeHbIIE 10 cltaiiioB;

e IEPBBIA JIUCT — OBTO THUTYJIbHBIA JIUCT, HAa KOTOPOM 0Os3aT€NbHO JOJKHBI OBITh
MPECTAaBIICHbI: HA3BaHUE MPOEKTA; (aMIIIUS, UMSI, OTYECTBO aBTOPA;

e CIIEAYIOIIMM CJIAJIOM JOJDKHO OBITh COJEp)KaHWE, TIE IPENCTaBICHbl OCHOBHBIE 3TaIlbl
(MOMEHTBI) MPE3eHTAINH; JKEIaTeIbHO, YTOOBI U3 COACPIKAHUS MO TUIEPCCHUIKE MOXKHO MEPEHTH
Ha HEOOXOUMYIO CTPAHHUILY U BEPHYTHCS BHOBb Ha COZIEpKAHHUE,

e IM3alH-3PrOHOMHYECKHE TPeOOBAaHUS: COUYETAEMOCTh IIBETOB, OIPAaHUYCHHOE KOJIMYECTBO
00BEKTOB Ha ClaNE, [IBET TEKCTA;

e NIOCJIEAHUMH CJailaMu IPE3eHTALNN JOKHBI ObITh INIOCCApU U CIIMCOK JIUTEPATYPh.

Brictymienne mno pedepupyeMoil Teme He OOJDKHO MpeBbIMIaTh 15 MUHYT, 5 MHHYT
JIOTIOJTHUTEIHHO OTBOJUTCSI Ha BOIPOCHI IO TEME.
Iopsinok cnaum pedepara u ero oleHKa
Pedepar rorToBuUTCS CTyneHTaMu B TEUYEHHE TPUMECTpa B CpPOKH, YCTaHABIMBacMbIE
mpernojaBaTesieM [0 KOHKPETHOM JUCHMIUIMHE, U CHAeTCsl MpernojaBaTellio, BEAYIIeMY
TUCIUILTUHY.

[lo pesynpTaTaM HpPOBEPKU CTYACHTY BBICTAaBIISIETCS OIPEAEICHHOE KOJUYECTBO OaiioB,
KOTOpPO€ BXOJUT B 0OOIIee KOJIMYECTBO OANIOB CTyAEHTa, HAOpaHHBIX UM B TE€UYEHHUE TPUMECTpA.
IIpu ouenke pedepara yUUTHIBAIOTCS COOTBETCTBHE COJAEp)KaHUS BBHIOPAHHOH Teme, YETKOCTh
CTPYKTYpbI pabOThl, YMEHHE paboTaTh C HAyYHOH JHUTEpaTypoi, yMEHHME CTaBUTh IMpOOJieMy H
aHaJIM3UPOBATh €€, YMEHHE JIOTUUECKU MBICIUTD, BJIaJIeHHEe NMPOo(ecCHOHAbHON TEpMUHOJIOTHEH,
IPaMOTHOCTb U3JI0KEHUSI.

TemaTnka pedeparon
Tema 1.TpaHcreHHbIe KUBOTHBIE
Tema 2. TpaHcreHHble pacTeHUs
Tema 3. KitonnpoBanue >KMBOTHBIX
Tema 4. IMmMoOuIM3upoOBaHHbIE (hEPMEHTHI
Tema 5. buoronnuso
Tema 6. bronornuecku-akTUBHbIE BEIIECTBA
Tema 7. MOHOKIOHAJIBHBIE aHTUTENA
Tema 8. Ouncrka CTOYHBIX BOJ
Tema 9. I'eHoTepanus
Tema 10. HanorexHomoruu
Tema 11. CTBOJIOBBIE KIIETKH

Tema 12. BuoreoTexHoIorus



VII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
JTUCHUATIIMHBI

Metoanueckoe odecredyeHye JUCHUIIIHHDI:

VY4eOHO-TeMaTH4eCKUil I1aH Kypca “BBeneHue B ONOTEXHOJIOTHIO .

Texnuueckue cpeacTBa odecrnedeHus1 U CHUIINHDBI:
1. HoyTtOyk, MmynbTuMeauitHbii npoekTop, I1K ¢ mporpamMmMubiM obecrieueHneM (MakeThl
MIPOrPaMM IS Pa3IMYHBIX TUIIOB MOJACITUPOBAHNS).

2. Cxema, MJUTIOCTPUPYIOIIAasi OCHOBHBIE MPHUHIUIBI (POPMHUPOBAHUS BTOPHYHON CTPYKTYPHI
0eNKOB, CIOCOOBI YKIAAKU TPETUYHON CTPYKTYPHI OCJIKOB, YETBEPTUUHYIO CTPYKTYPY
acrmapTaTTpaHCaMHHAa3bI.

3. I'paduyeckue npeacrapieHus ypaBHeHus Muxasnuca-MeHTeH.

4. Wnmroctpanus peryssiiiy CHHTE3a OSTKOB Ha YPOBHE JIAKTO3HOTO OTEpPOHA.

5. Howmenkmarypa ¢pepmentoB. Komnbiorepraast 6aza qanHbix B IHTEpHETE.



[Ipunoxenue 1

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA30OBAHU S POCCUNCKOM ®EJEPALINN

denepanbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPSIKICHUE
BEICIIIETO 00pa30BaHUL

«/1aabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
JIBOY

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOHINXCA

no aucuuninHe «Beeaenue B 0HOTEXHOJIOTHIO»
Hanpasienue noarorosku 06.03.01 buosorus
®DopMa NOATOTOBKH OYHASA

BnanusocTok
2019



IInan-rpaduk BLINOJIHEHUS] CAMOCTOAATEILHON PadoThI MO AUCIHUILINHE

Ne Jara/cpoku Bun IIpumepHbIe dopMa KOHTPOJIS
n/n BbITIOJIHEHH S CAMOCTOSITE/IbHOI | HOPMBI
padoThI BpeMeHH Ha
BbITIOJIHEHH €
1 Ha npotsxkenuu Bcero | Iloaroroska K | 3 yac. [IpakTnueckue
Kypca MPAKTUYECKUM 3aHATHSL.
3aHSTHUSIM
2 Ha npotsixkennn Bcero | Pabota HaJ | 9 yac. Teky1ue BOIpockl
Kypca PEKOMEH1I0BaHHOM B IIpoLiecce
JIUTEPATypPOU. BBITIOJIHEHUS
MPAKTUYECKUX
pabor.
3 B konue 4 cemectpa IloaroroBka K | 6 gac. 3auer

3a4ery




[Ipunoxenue 2

MMHUCTEPCTBO HAVKM U BBICIIIET'O OEPA30BAHM S POCCUMCKOU ®EJEPALINN

d)e,uepam,ﬂoe TrocyaJapCTBEHHOC aBTOHOMHOC 06pa30BaTeJ'II)HOe YUpeKACHUEC
BBICHICTO O6pa30BaHI/IH

«/1aabHEeBOCTOYHBIN (eaepabHbI YHUBEPCUTET»
JIBOY

IIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbBIX CPEJACTB
no qucuunjiuHe «Bpeaenne B 0UOTEXHOJIOTHIOY
Hanpasienue noarorosku 06.03.01 buosorus
dopMa MOATOTOBKH OYHAsI

BnagusocTok
2019



ITacmopt ®OC

Kox u ¢popmymnupoka
KOMITCTECHIHH

Oranbl GOpMUPOBAHUS KOMIICTCHIIUN

OIIK-6 crtocoOHOCTE 3Haer .

OCHOBHBIE TIOHSITHUS; TOCTOMHCTBA U HEJOCTATKU
MIPUMEHATH COBPEMEHHBIE .

METOJIOB COBPEMEHHOW OMOJIOTHH
AKCIIEPUMEHTAIIbHBIE METOIbI

YmMmeer MIPUMEHATh TEOPETUUECKUE 3HAHUS B PEIICHUU

paboThI C OMOTOTHYECKUMHU

HCCIIEN0BATEILCKUX 3a1a4
00BbEKTaMH B MOJIEBBIX U Braneer
1a00paTOPHBIX YCIOBHSX, a COBPEMEHHBIM TMPEACTABICHHEM O METO0/ax
HABBIKU Pa0OTHI C MOJICKYJIIPHOH ~ OMOJIOTHH: 0 MeTohax
COBPEMEHHOM anmaparypou MOJYYEHUsT  TPAHCTCHHBIX  JKMBOTHBIX; O

BO3MOJKHOCTSIX, KOTOpBIC JalOT KIETOYHbBIC

TEXHOJIOTHH.
OIIK-11 CnocobOHOCTB 3HaeT 0a30BEIE MpEeICTABICHUS 00 OCHOBax
MIPUMEHATH COBPEMEHHBIE COBPEMEHHBIX OHMOTEXHOJIOTHYECKUX
IIpeJICTaBIEHUsI 00 OCHOBAX MPOU3BOJICTB, OMOMEIUIIMHCKUX TPOU3BOCTB,
OMOTEXHOJIOTHYECKUX U TeHHOW WH)XKCHEPHUH, HAHOOMOTEXHOJIOTHH
OMOMEIUIIMHCKHAX YmMmeer aHAJIM3UPOBATH MOTYYCHHYIO HHPOPMAITHUIO,
MIPOM3BOJICTB, TCHHOU JEMOHCTPUPOBATH U MIPUMEHSTH 0a30BbIE
WHXXCHEPUH, MPEeACTABICHUS 110 OMOXMMHUHU, MUKPOOHOJIOTHH,
HaHOOMOTEXHOJIOTUH, MOJICKYJISIPHO OMOJIOTHH Y TeHETUKH
MOJIEKYJIIPHOTO Bnaneer 0a30BBIMH ITOHATUSIMU OMOXMMHH,
MOJICIIUPOBAHUS OMOTEXHOJIOTHH, MUKPOOUOJIOTHH,

MOJIEKYJISIPHO OMOJIOTHH U TE€HETUKU
ITIK-7 I'oToBHOCTH 3HaeT HOPMAaTHUBHBIE JIOKYMEHTBI, PETJIAMEHTUPYIOIINE
MCII0JIb30BaTh HOPMATUBHBIE TEXHHUKY 0€30MacHOCTH paboT
JIOKYMEHTBI, OTIPEICIISIONINE YMmeer aJICKBaTHO OIIEHUTh PE3yJIbTaThl CBOMX
OpraHU3aIMI0 U TEXHUKY HCCIIENOBAHUN W MX BO3MOKHBIE TTOCIIEACTBHS
OesonacHocTH paboT, Bnaneer HaBBbIKAMHU pPabOThI C HOPMAaTHUBHBIMH aKTaMU U

CHOCOOHOCTH OLIEHUBATH
061006€30MacHOCTh MPOTYKTOB
OHMOTEXHOJIOTHUECKUX U

AOKYMCHTaMH

OMOMETUITMHCKUX
IMPON3BOJACTB
Ne i/m | KonTponupyembie Koasl u 3Tamnsl OneHOYHbIE CPENICTBA -
paziesbl / TeMbI dbopmupoBaHUS HalMEHOBaHUE
JUCHUIIINHBI KOMIIETCHIIUH Tekymmi [IpomexyTou
KOHTPOJIb Hasl
aTTecTanus
1 Pazpen L. SHK_ 3HaeT ocHOBHbIE | [IpakTnueckue | 3auer
buorexHnonorus KaK OIIK HOHSATHS; paGOTLI
HayKa, HallpaBJICHUs 0 " | nocrouncTRa N
pa3BuUTHA, OCHOBHBIC HEJIOCTAaTKU
IIOHSTHS. METO/IOB
COBPEMEHHOM
Tema 1. Dranbl T —




CTAHOBJICHHS
OMOTEXHOJIOTUH KaK
HAyKH, OCHOBHBIC
HaIpaBJICHUS
pasBUTHS

3HaeT 0a30BEIE
MIPEICTaBICHHUS
00 ocHOBax
COBPEMEHHBIX
OMOTEXHOJIOrUY
ECKHUX
MIPOM3BO/ICTB,
OHMOMEIUIIMHCKH
X TIPOU3BOJICTB,
TCHHOM
WH)XEHEPHH,
HAaHOOMOTEXHOJI
Oruu

Ywmeer
PUMEHSTh
TEOPETUICCKHE
3HaHUS B
pelIeHun
UCCIICIOBATEIIbC
KHX 3314,
aHAJTM3UPOBATh
MOJTyYECHHYIO
uHpopMaruro,
JIEMOHCTPHUPOBA
Th ¥ IPUMECHSTh
6a30BbIE
MIPEICTaBICHUS
M0 OMOXHMMUH,
MUKpPOOUOIOTHH
, MOJICKYJISIPHO
ouonoruu u
TCHETHKH.

Bnaneer
COBPEMEHHBIM
MIPE/ICTABICHHE
M 0 MeTodax
MOJIEKYJIAPHON
OMOJIOTHU: 0
MeToaax
MTOTYdCHUS
TPAHCT€HHBIX
’KHBOTHBIX 0
BO3MOXKHOCTSIX,
KOTOpBIE  JTal0T
KJICTOYHEIC
TEXHOJIOTHH.
Bnaneer
0a30BBEIMU
MMOHATHSIMHA
OMOXUMHMU,
OMOTEXHOJIOTHU,

3aueTr




MHUKPOOHOJIOTHH

, MOJICKYJISIPHO
ounosorun u
TCHETUKH
Paznen II. IIK-7 | 3Haer [IpakTnueckue
Tema 1. TEOPETUIECKUC | pabOTHI
[IpomblnieHHas OCHOBBI pabOThI
OMOTEXHOJIOTHSI. COBPCMCHHOU
pUOOPHO-
Tema 2. MCCICNOBATCILC | TTpakTHyecKkne
OCHOBHBIC TIPHHITUIIBI Koid Gaspl a00ThI
p Ywmeer p
MIPOMBIIIITICHHOTO OCYIECTRISTS
OCYILIECTBIICHHS ot6op
OMOTEXHOJIOTHYECKUX Marepuana,
MIPOIIECCOB. MIPOBOJIUTH
poOOIOAr0TOB
Ky 00pa3IoB u
MOCJIE YOI
aHaJu3
Tema 3. Brnaneer [TpakTuueckue
MenuuuHckas HaBbIKaMH paboThI
OMOTEXHOJIOTUS HPAKTHHECCKOTO
HCITOJIb30BaHUS
Tema 4. [IpakTnueckue
TTpOH3BOCTBO COBPEMEHHBIX 5
TEXHOJIOTHI paboTh
MUKpPOOHBIX OEJIKOB,
JUTSL pEIICHUS
MIEPBUYHBIX U
pa3IMYHBIX
BTOPUYHBIX
OMOJIOTHYECKHUX
MEeTabOJIUTOB.
3a/1a4
3Haer
TEOPETUICCKHE
OCHOBBI pabOThI
COBPEMEHHOM
npubOpHO-
HCCJIEI0BATEINBC
KO 0a3bl
Tema 5. Ymeer IIpakTueckue
TexHomorus OCYIIECTBIIATE | pabOTHI
(bepMeHTHBIX oT60p
MaTepuana,
MpernapaToB U
5 MIPOBO/INTH
HMMOOUIN30BaHHbBIC
pOoOOIOATOTOB
epmeHTEI Ky 00pasIioB u
Tema 6. nocieayromuii | IIpaktuueckue | 3auer
buorexHonorus un aHajau3 paboTsI
IKOJIOTHYECKUE
poOIEMBI.
Tema 7.
buoreorexnosorus u
BO300HOBJISIEMBIC

HCTOYHUKU SHCPTHUHU.




Pazpen 111 OIIK- | 3HaeT OCHOBBI [IpakTnueckue
KynbTypa kietok, 6 OMOTEXHOJIOTHH | pabOTHI
TKAaHCHU U OPIraHOB. , OCHOBHbBIC
KnonupoBanue TOHSITHS,
OpraHU3MOB. [P HHITHITEL &
Tema 1.
METOIBI
KyneTyps! kneTok .
. MOJIEKYJIIPHOU
BBICIINX PACTECHUH.
OMOTEXHOJIOTHH
Tema 2. KitonasibHOE IIpakTrueckue
, TCHETHKH,
MHUKPOPA3MHOKEHHUE U paboThI
[IUTOJIOTHH,
03/I0POBJICHUE
. OMOXUMHUH.
pacTeHui.
Tema 3. Ymeer [TpakTuueckue
BeckiieTounnie IMOAXOIUTH K paboThI
CHUCTEMBI I METOIBI PEIICHUIO
COXpaHEHUs BOIIPOCOB U
reHooH 1. 3a;aq
Tema 4. HaHOOMOTeXHOA | [IpakTHUYECKHUE
KyneTuBupoBanue OrMu paboThI
KJIETOK U OPTaHOB KOMIIJIEKCHO, C
JKUBOTHBIX. Y4EeTOM
MIPUHITUTIOB U
METOJIOB
MOJIEKYJIIPHOM
OHMOTEXHOJIOTHHA
, TCHETHKH,
IIUTOJIOTHH,
OMOXUMMUU.
Tema 5. Bnaneer [IpakTnueckue
I'ubpunmzanus HaBBIKaMH U paboThI
SKUBOTHBIX KJIETOK U 3HAHUSIMHU
MOHOKJIOHAIBHBIE OCHOB
aHTHUTENA HAaHOOMOTEXHOII
Tema 6. OTMU IS [IpakTuueckue | 3auer
KiionupoBanue BXOXKIEHUS B paboTsI
’KUBOTHBIX U npodeccuoHanb
peryaupoBaHue HOE TI0JIE
BOCITPOHM3BO/ICTBA pa3paboTKu
CENILCKOX03AMCTBEHH MHHOBAIMOHHEI
BIX YKUBOTHBIX X TEXHOJIOTUH
Pazpen IV TIK-7 | 3naer 3a4eT
reHeTquCKaﬂ HOpMaTI/IBHBIe
WHXKEHEPUSL. JIOKYMEHTH,
perjiaMeHTUPYIO

€ TCXHUKY




Oe3omacHoOCTH

pabot
Tema 1. Ymeer [IpakTnueckue
Benenue B aIE€KBaTHO paboThI
TEHETUYECKYIO OLIEHUTH
MHKCHCPHIO pe3yJIbTaThl

CBOUX

HCCIIEIOBAHU I

U UX

BO3MOJKHBIE

MIOCJIEJICTBUS
Tema 2. Bnaneer [IpakTnueckune
['eneTnuecku HaBBIKAMH paboTsI
MO (UIIPOBAaHHbIE paGoTHI ¢
OpraHH3MbI HOPMAaTHBHBIMHU

aKTaMH 1

JIOKyMEHTaMHU

IlIkaJia oueHuBaHNusl YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHIIU I

Koa n Irtanbl GOPMUPOBAHUS KOMIIETEHIIUH KPHUTEpPUH M0KA3aTeJIH
¢opmyaupo
BKa
KOMIIETeHIIH
H
OIIK-6- JIEMOHCTPUPYET [IpaBunbHOE
CIIOCOOHOC BIIa/ICHUE odopmiieHue
T MaTepuaIoM 1a60paTOPHBIX
PUMEHSITh COBpEMEHHBIE JEKIUOHHOIO pabor,
COBpPEMEHH npo6Giemsl 6uosoruu | Kypca u CIIOCOOHOCTE
bIE 1 QyH/1aMeHTallbHBIE | OCHOBHOU U aHanmza
IKCIIEpUME EH:H;’TF::;;;;I: . JIOTIOJTHUTEIIbHON | MOJIy4E€HHBIX
HTATBHBIC | 3yaor cg)ege JTUTEPaTypPHI, pe3yJIbTaToB C
METOIBI npodeccnonamsioii | SHAHAE U Y4ETOM 3HAHHUS
pa6OTBI C NESITENLHOCTH IS INOHHUMAaHUeC O IpUHIOHIIax
OHOJIOTHYe TIOCTAHOBKH U TEPMHHOB OpTaHU3aIIH
CKUMHU PEUICHUA HOBBIX 3HAHUA
3ajay.
o0BeKTaMu MIPUHIIAIIOB
B TTOJIEBBIX OpTraHu3aIuu
u OMOJIOTHYECKUX
nmaboparop 00BEKTOB.
HBIX HCIONIB30BATH Haer ApryMeHTHpOBaT
YCIIOBUSIX, ngﬂaMeHTam’HHe apryMEHTHPOBaH | b CBOM OTBET Ha
HOJIOTHYCCKUEC o
HaBBIKA TPeCTABIEHHS B HbIN OTBET YCTHOM OIIpOCE, B
paboTHI C cepe BOJIAX K
COBPEMEHH Yueer npodeccroHanbHOI 1a00paTOPHBIM
ol JEATCIBHOCTH I paGOTaM u
anmapartyp TOCTANOBKH 1 HTOrOBOM
o PpeUICHUA HOBBIX
oif saau. aTTecTaluu




HaBbIKAMH Hasikamu Brinonnenue
WCTIOJNB30BaHUSL | OOpaIIeHus C 71a00paTOPHBIX
dbynnameHTanpH | obmenadopaTopH | paboT B
BIX BIM COOTBETCTBHUH C
OMOJOrMYecKUX | 00OPYIOBaHUEM U | METOJIUYECKUMU
MPEJCTABICHUM B | ITOCYA0U Ka3aHUSIMU
Bunaneer P Y y
chepe
npodeccnoHabH
OU JIeITENbHOCTH
JUIs1 TOCTAaHOBKH
U peLIeHUs
HOBBIX 33724
JEMOHCTPHUPYET [IpaBunbHOE
BIIQJICHHC odopmiieHHe
MaTepuaIoM 1a00paTOPHBIX
OCHOBHBIE
JIEKLHOHHOIO pabor,
TTOHSITHSI "
Kypca u CIOCOOHOCTh
METO/IbI .
OCHOBHOH H aHaJn3a
TCHOMUKH " .
JOTIOJTHUTETIFHOU | MOJIy4eHHBIX
MIPOTEOMHUKH;
JUTEPATYpPHI, PEe3yJIbTaTOB C
3Haer COBPEMEHHBIC .
3HAaHUE U Y4ETOM 3HAHUMUS
HaIpaBJICHUS U
OIIK-11 - ITIOHUMaHUe O NPUHLHAIIAX
peliaeMble
BJIa/ICHUE TEPMUHOB OpraHu3aIu
3a/a4u B 00JIacTu
0a30BBIMU 3HAHUS
TCHOMUKH,
MpeJICTaBI MPUHIIAIIOB
MIPOTEOMUKHU
EHUAMH 00 OpraHu3aIu
OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMED 00BEKTOB.
HOCTSIX U ucnoib3oBate B | OOpamarbes ¢ Brinonuenue
COBPEMEHH MO3HABaTEeNbHON | 001IenabopaTopH | 1a6OpaTOPHBIX
BIX u BIM pabort B
JOCTHUXKEH npodeccHoHabH | 000PYJAOBaHUEM U | COOTBETCTBHUH C
175:0'¢ Ol NIeATeNbHOCTH | MOCYA0H METOANYECKUMHU
TeHETUKU 0a30BbIe 3HAHUS yKa3aHUSIMA
1 B obnactu
YMmeer
CEJIEKIIHH, TCHOMUKH "
0 MIPOTEOMUKHU;
TCHOMUKE, n3JaraTh "
IPOTEOMHU KPUTHUYECKH
Ke aHAJTM3UPOBAThH
MOJTy4aeMyto
nH}OpMaINIo
COBPEMEHHBIMHU CrniocoOHOCTB Brinonnenue
METOJIOJIOTUSAMH | cOpPMYIHPOBATH | TAOOPATOPHBIX
U CTpaTeTusIMH BBIBOJIBI K pabot B
Bnaneer HUCCIIEOBAHUN B | IIOCTABJIEHHBLIM COOTBETCTBUH C
obacTtu 3aJayaM Ha METOINYECKUMU
TCeHOMHKH 71abopaTOpHBIX yKa3aHUSIMA
paboTtax
I1K-7 3Haer HOPMAaTHUBHBIE OcHOBHEBIE apryMEHTHPOBAHHO
TOTOBHOCT JOKYMCHTHI, HOHATHSA U 000CHOBBIBACT
b pPETrJIAMEHTHPYIO | ONIPEACIICHHS HPUHATHIC




HCIIOJIE30B
aTh
HOPMAaTHUB
HBIE
JIOKYMEHT
bl,
onpeaens
2001104 (
opraHm3art
HIO U
TEXHHUKY
0e301acHO
cTH padoT,
cIoco0HocC
Thb
OIICHHUBATh
ouoobe3omna
CHOCTD
IPOJIYKTOB
OHMOTEXHOI
OIMYECKHX
u
onoMeIuIL
HHCKHUX
IIPOM3BO/IC
TB

e TEXHUKY

peuICHUA 1pu

0e30acHOCTH BeIbOpe

pa60T TCXHOJIOTHHU UX
peanu3alim ¢
y4eTOM Lienei
po¢eCCHOHATTEHOT
0 1 JIMYHOCTHOT O
pa3BUTHSL.

Ymeer a/IeKBaTHO BJIaJICHUE apryMEHTHPOBAHHO
OLIEHUTh MaTepHaIoM 000CHOBEIBACT
pe3yIbTaThI JIEKITMOHHOT'O HPUHATHIC
CBOUX Kypca u PCILICHHI P
WCCIEA0BaHUN U | OCHOBHOM U BbIOOpE .

WX BO3MOYKHBIC JOTONHATEBHOM | O OTHH X
peanu3aIim ¢
MOCIIEACTBHS JTUTEPaATYPHI, yaeTOM Ienel
3HAHWC 1 podeCcCHOHATBHOT
HOHMMAaHHNE 0 ¥ JIMYHOCTHOTO
TCPMHMHOB pa3BUTHSL.

Bnaneer HaBBIKAMH CriocoGHOCTB Brinosinenue
paboThI ¢ chopMynupoBaTh | J1a0OPATOPHBIX
HOPMATHUBHBIMH | BBIBOJBI K pabot B
aKTaMu U MOCTaBIIEHHBIM COOTBETCTBUH C
JOKyMEHTaMHU 3aa4aM Ha METOTUICCKUMHU

MPAKTUIECKUX yKa3aHUSAMU
paborax
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29.
30.
31.

KOMILIEKCHI OHEHOYHBIX CPE/JCTB
JUISA TEKYIIEN ATTECTALIMA
BOITPOCHI K 3AYETY

broTexHOIOrHs — NEPCIEKTUBEI Pa3BUTHS.

MuxkpoopranusMsl, ux (GOpMbI ¥ IPUMEHEHHE B HAPOTHOM XO3AHCTBE.
OO6mast OMOTEXHOIOTHYECKAsl CXeMa UCIOIb30BaHNUS MUKPOOPTaHU3MOB.
buorexHonornyeckoe nonydyeHue OENKoB.

OO6orarieHne pacTUTENbHBIX KOPMOB MUKPOOHBIM OE€JIKOM.

Ponb coBpeMeHHOI OMOTEXHOJIOTUN B 00J1aCTH aHTHOMOTHKOB.
MukpoOrosoruyeckuii CHUHTE3 BUTAMHHOB.

@®epMeHThl MUKPOOPTaHU3MOB U UX IPUMEHEHHUE.

HpI/IMeHCHI/IC MMMOOHMIN30BaHHBIX q)epMeHTOB B HHH.[CBOﬁ IMPOMBIIIJICHHOCTH.

. @epMeHThI, OETTKOBBIE TTPEnapaThl B MEAUIIMHE.

. [lepcnieKTHBBI UCTIOJIB30BaHMSI KYIBTUBUPYEMBIX KJIETOK PACTEHHI B OMOTEXHOJIOTHH.
. Kamnycorenes, kak 0oCHOBa c0o3aHHS KIETOYHbBIX KYJIbTYD

. UHaykums 1 peanusanys, IporpaMMbl pa3BUTHS OT KJIIETKH K PACTEHMIO B YCJIIOBHSAX 1n VItro.
. KiloHanpHOE pasMHOKEHHE paCTEHUM.

. MeTo/1bl KIIOHUPOBAHUS PACTUTENbHBIX 00beKTOB. COMaKJIOHHAJIbHbBIE BapUAIUH.

. 'ammonponroccepsl U MX UCIOJIB30BAHNE B CEJIEKIIMM PACTEHUH.

. TpaHcreHHbIE pacTEHUs B CEIBCKOM XO3SIICTBE.

. BT MeTozp! 3aUTHl PACTEHHI OT MATOT€HOB U BPEAUTEIICH.

. TexHonoruueckrue NpeuMyIecTBa UMMOOMIN3UPOBAHHBIX (DEPMEHTOB.

. UsmeHeHue cBOICTB pepMEHTOB MPU UMMOOMIIU3ALIIH.

. Metoabl MMOOMIH3aLuU (PEPMEHTOB.

. Obnactu npuMeHEeHNsI UMMOOUIM3UPOBAHHBIX (PEPMEHTOB.

. O6mas cxema nonydenusi pekomObuHanTHbIx JTHK.

. [loyueHne BEKTOPOB U UX CBOMCTBA.

. @epMeHTBbI, UCTIONIb3yeMbIe /IS ToCTpoeHus: pekomMOuHaHTHBIX JJHK.

. [Tomyyenne peKOMOMHAHTHBIX MOJIEKYI.

. CniocoOs1 coenunenus ¢pparmenton JJHK.

. HHF&J’IJ’IOI/IHHBIG TEXHOJIOTUHU: MMOJTYYCHUC TUTATITIONI0B B KYJIbTYPE NNBIJIIBHUKOB U ITOJTYUCHUC

JUTAITONAO0B C TOMOIIBIO TAITIONPOBIOCEPOB.
MeTo1bI KIIOHUPOBAHUS YKHBOTHBIX
[Tpo6ieMbl KIIOHOB KHBOTHBIX

HonyquHe TPAHCI'CHHBIX )XMBOTHBIX



32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

ITepcriekTuBbI M onaceHus npuMenenus ' MO
buoreorexHonorusi, OCHOBHbIE HAIIPaBJICHUS
CoBpeMeHHbIE BAKIIUHBI

[TosryueHue ¥ NpuMEHEHNE MOHOKJIOHAJIbHBIX aHTUTEN
CTBOJIOBBIE KJIETKH, IEPCIIEKTUBBI UCII0JIb30BAHUS
[TosryueHue XxuMep KUBOTHBIX

buoronnuso

['ennas Tepanus yenoBeka

MonexyispHas 1MarHoCTHKa

Oxonoruyeckast bT

buosHepreruka

buotpanchopmanus

[Tonyyenue bAB



