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I[HosicHTe/IbHASA 3aMIUCKA

Pabouass mporpamMma kypca «V30paHHBIE BOMPOCHI OWOJOTHH» ISl CPEIHEro
obmero oOpa3oBaHus (majgee — TporpaMma) paspaboTaHa B COOTBETCTBUU C
TpeOoBanusiMu  DefepanibHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOIO  CTaHJapTa
cpennero ob6bmiero ob6pazoBanusi (OI'OC COO), opueHTHpoBaHa Ha oOecreueHue
WHAMBUIYAIbHBIX TOTPEOHOCTEH 00ydYalomuXxcsi W HampaBieHa Ha JOCTH)KEHHE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI CPEAHETO OOIIEro oOpa3oBaHUs C
y4eToM  BBIOOpa  ydacTHMKaMH  OOpa3oBaTENbHBIX  OTHOIICHHH  KypCOB
00eCneYnBarONINX PA3INIHBIC HHTEPECHI 00YIAFOIIUXCS.

Hacrosimuii Kypc mpeaHasHaueH Il yriayOJeHHOTO M3YYEHHUS OMOJIOTHUYECKHX
SIBJICHUI U 3aKOHOMEPHOCTEH, paciIupeHus 0a30BbIX 3HAHUH, PA3BUTHUS MPAKTUYECKUX

YMEHUH U HABBIKOB B COBPEMEHHOI OHOJIOTHUU.

AKTYaJIbHOCTH Peaju3aliu NPorpamMMbl

[Iporpammoii npeaycMoTpeHo (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHSI 3HAaHWWA, a TakkKe TMPAKTHYECKOTO OmbITa paboThl C 1ab0paTOPHBIM
000opyI0BaHHEM, OBJIQJICHUE MPUEMAMH HCCIEAOBATEIbCKON JesATeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENbHOW W  HAYYHO-UCCIIEIOBATEIbCKONW  JESATEIHHOCTU
peayCMaTpUBaOT (HOPMUPOBAHKUE Y OOYYAIOMUXCS HECTAaHJAAPTHOTO TBOPYECKOTO
MBIIIIEHUS, CBOOOIBI CAMOBBIPAKCHUS U MHANBUIYATLHOCTH CYXKICHUH.

Jlst momHOTO y4yeTa MOTPeOHOCTEH O0Yy4aromuxcsi B MporpaMmme MCIOJIb3yeTCs
mudpepeHIUpPOBAHHBIN TOAXO0/, YTO CTHUMYJIUPYET OO0YydYaromerocss K YBEIUYEHUIO
NOTPEeOHOCTH B MHAUBUAYATbHOMN, HHTEIICKTYJIBHOW 1 TTO3HABATEIILHON JACATEIHHOCTH
Y Pa3BUTHIO HAYIHO-MCCIICIOBATEIIbCKIX HABBIKOB.

B mHacrosimee Bpemst Ouosiormueckoe 00pa3oBaHHE JOJDKHO OOECIICUUTH
BBIITYCKHUKAM BBICOKYIO OMOJIOTUYECKYIO, SKOJIOTUYECKYIO U MPUPOIO0XPAHUTEIBHYIO

rpaMOTHOCTb.

3HaHUs B 00JIACTM OCHOBHBIX OWOJOTHYECKHUX 3aKOHOB, TEOPHH U UACH
(GbOpMHPYIOT HPAaBCTBCHHBIC HOPMBI W TPUHITUIIBI OTHOIICHHUS K >KMBOW MpHUPOJIC.
B KkadecTBe IIEHHOCTHBIX OPHECHTHPOB OHMOJOTHUYECKOTO OO0Opa30BaHUS BBICTYHAIOT
00BEKTHI, M3y4aeMble B Kypce OHOJIOTMH, K KOTOpPhIM Yy ydammxcs (opmupyercs
IIEHHOCTHOE OTHOIIeHUE. [Ipu ATOM BenyIIyto poJib UTPAIOT MMO3HABATEIbHBIC IIEHHOCTH,
TaK KaK JaHHBIM y4eOHBIM MPEeAMET BXOJWUT B TPYIITY MPEAMETOB IMO3HABATEIHHOTO
[IUKJIa, TJaBHAs II€7b KOTOPBHIX 3aKI0YaeTcs B HM3YYECHUH COBPEMEHHBIX CIIOCOOOB

pemenus T00anbHBIX MpobiieM coBpemMeHHOCTH. [IporpamMma mpecnemyer He TOJIBKO
3



oOpa3oBaTelbHble, HO U BOCHHUTATEIbHBbIC LEIH, IOCKOJbKY OHAa CIOCOOCTBYET
(OpMUPOBAHUIO FKOJOTHIECKOTO U OMOTEXHOJOTUYHOTO MBIIIJICHHS Y TTOIPACTAIOIIETO
nokosienus. [Iporpamma kypca paspaboTaHa ¢ y4eToM pekoMmeHAaluil denepanbHON
paboueil  mporpamMmbl  BOCIHMTAHMS, YYUTBIBAET TICHMXOJOro-  MEIaroruyecKue
0COOCHHOCTH JAHHBIX BO3PACTHBIX KATETOpUi. ITO MO3BOJISET HA MPAKTUKE COCAMHUTD
00y4Jarouryro 1 BOCIUTATENbHYIO IESITEIbHOCTD IeJjarora, OpueHTUPOBATH €€ HE TOJIbKO
HA WHTEJUIEKTyaJIbHOE, HO M Ha HPABCTBEHHOE, COIMAIbHOE pa3BUTHE pPeOEHKA. DTO

IIPOABJISICTCA B

[ BOCHUTAHUM OCO3HAHHOM HSKOJOTMYECKHU HpaBHHBHOﬁ MOTHUBallUM B
IMOBCACHUHN U OCATCIIbBHOCTHU 4YCPC3 q)OpMI/IpOBaHI/Ie CHCTCMBI Y6€)KI[GHI/If;I, OCHOBAaHHBIX

Ha KOHKPCTHBIX 3HAHUAX,

[] CTaHOBJICHMM JUYHOCTH OOYYaIONIMXCS KakK IIEJIOCTHOW, HaXOJsIIEHCs B

rapMOHHH C OKPYKAIOIINM MHUPOM, CITOCOOHOM K PCHICHUIO SKOJOTIMYCCKHUX HpO6JIeM;

[]  mpuopuTeTe  JIMYHOCTHBIX  PE3YJNbTATOB  pEaIu3alud  IPOTrpaMMBbl
BHEYPOUYHOU [JEATECIBHOCTH, HAIICAIIUX CBOE OTPAKEHUE M KOHKPETU3allMIO B

benepanpHOl pabouel MporpaMMbl BOCIIUTAHUS.

Peanuzanmst mporpaMMbl TIpeAnoaraeT UCIojab30BaHue GopM paboThI, KOTOPHIC
PEIyCMaTPUBAIOT AaKTUBHOCTh M CaMOCTOSATEIBHOCTh OOYYaroluxcs, COYETaHUE
WHIWBUAYAJIbHOW W TPYNIOBON pabOThl, IPOCKTHYIO M  HCCICIOBATEIBCKYIO
NeATEIbHOCTh. TakuM 00pa3oM, BOBICUCHHOCTh O0YUYAIOIINUXCS B JAHHYIO BHCYPOUHYIO
NEATEILHOCTh IMO3BOJUT O00OECIIEYNUTh WX CaMOONpENCICHUE, PACIIUPUTh 30HBI
MOMCKa CBOMX MHTEPECOB B Pa3IMYHBIX Ccdepax eCTeCTBEHHO-HAYYHBIX 3HAHHM,
MIEPEOCMBICITUTh CBOM CBSI3U C OKPYXKAIOIIMMH, CBOE€ MECTO Cpeld APYTUX JIIOJICH.
B memom peammzarusi mporpaMMbl BHOCHT BKJIaJ, B HPABCTBEHHOE W COITMAIBHOC
dbopMUpOBaHUE TUYHOCTH.

[Iporpamma Kypca paccuutaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI
Takue ¢GopMbl pabOThI, Kak Oeceipl, AUCKYCCHUH, MACTEP-KJIAacChl, AKCKypCHUU Ha
MIPOU3BOJICTBO, aHAJIM3 KEWCOB, BCTPEYH C MPEACTABUTCISIMH Pa3HBIX MPOQECCUi,
npodeccuoHanbHbIE MPOOBI, KOMMYHUKATHBHBIC W JICJIOBBIC WIPHI, KOHCYJIbTAIlUN
rejiarora v rmcuxoJora.

[Iporpamma peanusyeTcss B TEUE€HHWE OJHOTO YYeOHOro TOJa , 3aHITHS

MPOBOJAATCS 2 pa3a B HEJIENIO.



COJEPXAHUE KYPCA

MoayJb « ArPpOTEXHOJIOTHH HACTOALETr0 U Oyayieroy». (34 1)

1. Buomexnonozus kax nayka (4 u)

Hcropusi BO3HUKHOBEHHS HAyKH, OCHOBHBIC Pa3Jeibl, CBSI3b OMOTEXHOJIOTHH C
IpyruMu  Haykamu  (Ouojorueit, OOTaHMKOH, 300JI0THEH, MHUKPOOHOJIOTHUEH,
onoxumueH, GuU3NoIOrue, reHeTUKONW, MEAUIIMHOW) U OTPACISIMH MPOMBIIUIEHHOCTH
(mumieBasi, Jerkas), CEJIbCKOr0 XO34iCTBAa (KMBOTHOBOJCTBO, PACTEHHEBOJCTBO) U
3lpaBooXpaHeHueM, u3BecTHbie By3bl M HUW, cBsizaHHble ¢ OMOTEXHOJIOTHEH B

Tarapcrane:
K®V — Kazanckuii (I[IpuBosmkckuit) GpenepaibHblil YHUBEPCUTET;

KHUTY - Kazanckuil HallMOHAJILHBIM HCCIIEAOBATEILCKUNA TEXHOJIOTMYECKUU

YHUBEPCUTET;

KI'ABM - Kazanckasi rocymapCcTBEHHAss akKaJeMHsl BETEPUHAPHOW METUIIMHBI

umenu H.D. baymana,

Kazanckuii I'AY (KA3I'AY) — Kazanckuii ['ocymapcTBeHHbI ArpapHbIid

YHuBEpCUTET;

JlabopamopHvie u npakmuueckue pabomol

Uccnenoarenbckas padoTta «Co3ganue OMOJIOTMYECKU aKTUBHBIX JI00aBOK U
BUTAaMHHOBY.

UccnenoBarenbckas pabora «BeIBeeHHE HOBBIX COPTOB PACTCHHM, ITOPOI
JKUBOTHBIX C 3aITaHHBIMH CBOMCTBAMM.

HccnenoBarenbckas padota «Co3nanue OakTepuii, CHOCOOHBIX NepepadaThIBaTh
HEe(PTh ¥ YCTPAHATH MOCIICACTBUS €€ PA3IMBOB: IUIFOCHI 1 MUHYCBIY.

Dxckypeus («buorexHonorus: Hayka U *Ku3HbY) B By3 uin HUN.

2. Obwue nonamus ouomexnonozuu (2 u)
[TorsiTHeE OWOTEXHOJIOTHW. 3a4eM 4YeJOBEKYy OHWOTEXHOJIOTMH, B YeM HX
IIPEUMYIIIECTBO TEpel XUMUYCCKHUM CHUHTEe30M. OCHOBHBIC OOBEKTHI OMOTEXHOJIOTHU:

IMPOMBINIJICHHBIC MUKPOOPIraHU3MbI, KIICTKH 1 TKaHU paCTCHI/Iﬁ, JKHUBOTHBIX.

JlabopamopHvie u npakmuueckue pabomoi
[Ipaktuueckass pabora «IIpumepsl TpuUMEHEHUS OHOJOTUYECKUX OOBEKTOB B

TBOEH KU3HMN)).

3. Ocobennocmu azpoouomexnonozuu (4 u)



[enu u 3amaun arpoOnoTexHONOrUU. OCHOBHBIE OOBEKTHI arpoOMOTEXHOJIOTHH.
broTexHoIOrnYecKre MoAX0bI I HAJISKHOTO COXPAHEHUS KOJUICKITUI TeHETHYECKUX
pECypCoB pacTeHUi U KHUBOTHBIX. [IOHTHS 0 TONEBBIX, IN VItro u kprokoutekusax. Poct
U Pa3BUTHE KMBOTO OOBEKTA B 3aMKHYTOM CHCTEME B KOHTPOJIHUPYEMBIX YCIOBHSIX: KaK
3TO BO3MOXKHO.

OCHOBHBIE TOMEIIECHUS I TIOJTHOLIEHHOW paboThl 1a00paTOpUu OMOTEXHOIOTHH
(TamMuHapHas KOMHATa, CBETOBas, aBTOKJaBHAs KOMHATHI, TOMEIICHHE s
IPUTOTOBIICHUS TUTATEIbHBIX CPE, MOCUHAs): MX (PYHKIIMOHAT U 0COOEHHOCTH.

OcHoBHblE TpUOOPBHI [JIsl OpraHU3alUM J1Ia0OpAaTOPUU OHOTEXHOJIOTMH, HX
(GYHKIIMM U BO3MOXKHOCTH (AaBTOKJIAB, CyXO0)KapoBOW IKad, aucTwuistop, pH-merp,
BEChl, JIAMHUHAp-OOKC, CTEpUIM3aTOp HMHCTPYMEHTOB, CBETOBas  YCTAaHOBKA,
KIUMaTH4ecKast kamepa, Y ©@-HOHU3aTOp, XOJIOAUIBHUKU JIJISl XPAaHEHUS MHUTATEIbHBIX
cpen u np.). MHCTpyMeHTHI A NMPUMEHEHUS METOJ0B OWOTEXHOJIOTUH PACTEHUM
(mpenapoBajibHasl Wrja, CKaJlbledb, MHHLET, HOXHUIKBI). OCHOBBI TEXHUKH
Oe3omacHocTH mpu pabore ¢ mnpubopamu. OCHOBHBIE HPHOOPBHI AL OpraHU3ALUU
nabopaTopur GMOTEXHOJIOTUH: aBTOKJIAB, CyX0KapoBoil mkad, nuctusuisatop, pH-merp,

BCCHhI, HaMI/IHap'6OKC, CTCPUIN3AaTOP MHCTPYMCHTOB, CBCTOBAA YyCTAaHOBKA,

KJIMMaTtndeckas kamepa, Y @-HOHU3ATOp, XOJOAWIBHUKHU IJIsl XPAHEHUSI MUTATEIbHBIX
cpen u Ap. WHCTpyMEHTHI [Jii TPUMEHEHHS METOJIOB OMOTEXHOJOTMH PACTCHHI:

nperapoBajibHas urija, CKajJblICJib, IMHICT, HOKHUIIBI.

JlabopamopHvle u npakmuueckue pabomoi

[Ipaktruueckas padota «KynbTypHOE pacTeHHE B KyJIbTYPAIHHOM COCY/IE: OIHMIIN
pacTeHue B IpOOUPKE.

HccnenoBatensckas pabota «PocT uepeHKOB pacTeHUI B BOJIE C Pa3HBIM YPOBHEM

pH».

4. Kynomypa knemok u mxaneit (8 u)

Mertonbl KyabTyphl KJIETOK U TKaHeW B ceniekunu. Kamnycnas kynsrypa. Kynerypa
KJIIETOK M arperatoB kieTok. KyneTypa mnporormiacto. [lomydeHue coMaTtnmueckux
TUOPUIOB METOJIOM CIMSIHUSI U30JIMPOBAHHBIX MPOTOIJIACTOB.

Kiterounas cenekuus. Mcronp30BaHue ralulonIny B CEJIEKLUU.

[IpuMepbl TPUMEHEHUS KYJIbTYp KIETOK M TKAHEH B HayYHBIX UCCIICIOBAHUSIX U
B npakTuke pazanunbix HUW: 3HakoMCTBO € TUTepaTypoi — HAy4YHbIMU MTyOJIMKAIUSIMU
0 pa3HbIM 00bEKTaM (MUKPOOBI, pACTEHHUS, )KUBOTHBIE).

XapakTepucTUKa KIETOK, KyJIbTUBUPYEMBIX IN Vitro. Mopdorenernieckue myTu
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pa3BUTHS KJIETKH IN VItro.

3BeCTHBIC KOJUICKIIMM OHOTEXHOJIOTHYECKUX OOBEKTOB — WX pOJIb, 3ajauH,
coctaB, mpuMmepbl (in  VItr0 KOJJIEKIMHM pacTeHWd, KOJUIGKIMU  IITaMMOB
MHUKPOOPraHu3MoB. CeMHuHap 0 MPOYUTAHHON JTUTEPATYPE, TOKIAIBI 00YUIAFOIINXCS).

broTexHOI0THs NPOU3BOACTBA KYJIbTYPHI KIIETOK, TKAHEW U OPTAHOB PACTEHUM.

Jlabopamopnvie u npakmuueckue pabomoi

[Ipaktrueckas padora «IIpoTomiacTel KIETOK».

HccnenoBatenbckast padora «CyliecTBYIOIME KOUIEKIIMA KJIETOK U IITaMMOB
B Poccuu 1 ux posb B pa3BUTHUN IT€HETHYECKUX TEXHOJIOTHI.

Uccnenosarensckast padora «I'.J1. KaprieyeHko kak reHETUK-3KCIIEPUMEHTATOP U

OMOTEXHOJIO.

5. [Tumamensnovle cpeovt 011 azpodouomexnonozui (2 u)

Makpo- ¥ MHKpPORJIEMEHTBI, HICTOYHUKH YIJIEBOJIOB, BUTAMUHBI, KEIUPYIOLIUE
areHThbl. TUIBI MUTATENBHBIX CPEX — KUJIKUE U TBEPJBIE.

[TutatenbHble cpenbl i1 OMOTEXHOJIOTMUM pacTeHuil. Pa3paboTka HOBBIX
NUTATENBHBIX CPEM, B TOM YUCJIE BKIIOYAIOIUX OMOCTUMYJISTOPBI U APYTHE PETYISITOPHI
pocta. MeToasl ONTUMU3ALMH MUTATENBHBIX cpel. OCHOBHBIE KOMIIOHEHTHI
HNUTATEIbHBIX Cpe]l (MaKpOlJIEMEHThI, MUKPO3JIEMEHThI, HCTOUHUKH YIIepoa,
BUTAMMHBI, )KEJIUPYIOIINE areHThl, PEryJaToOpbl pocTa). YpoBeHb pH nuraTenbHOM

Cpelbl M €ro BIUsSHUE Ha pa3BUTHE pacteHui. Becwl, pH-metp.

Jlabopamopnvlie u npakmuueckue pabomoi

JlabopaTtopHas pabota «lIuTaTenbHble cpeAbl U YCIOBUS KYJIbTUBUPOBAHMUS,
KYJIbTYpPbI PACTUTENBbHBIX KIIETOK U TKaHE.

[TpakTnueckast paborta «IIpuroToBreHne CTOKOBBIX (MAaTOYHBIX) pPacTBOPOB
MaKpo- ¥ MUKPORJIEMEHTOB MUTATEIBHOM cpeapl 1o ponucu Mypacure u Ckyray.

[TpakTiueckast pabota «lIpuroroBieHHe NHUTATENBHBIX CpEA ISl BBEICHHS

B KYJIBTYpY IN Vitroy.

6. Pezynamopul pocma Kak (hakmopul ycnexa ouomexnonozuu pacmenuii (4 u)

Poct wu pasButne pacrenuil. OcrtanmbHble JTambl OHTOTeHe3a. (OOmue
3aKOHOMEPHOCTH POCTa PACTEHMIA.

OcHOBHBIE KJIacChl (PUTOTOPMOHOB (AyKCHHBI, LIMTOKMHUHBI, THOOEPEITUIMHBI,
ABK, stunen u ap.) u ux QyHKIMU HA pA3HBIX ATalax pa3BUTHUS PACTCHHUS.

M3BecTHBIC TEHETUUECKUE MCXaHN3Mbl, KOHTPOJUPYIOIIHUEC POCT U PA3BUTHUC



pacTEHUMN.

OHJIOTEHHBIE U 9K30T€HHbBIE PETYIATOPBI POCTA PACTEHHM B MPOOUPKE.

JlabopamopHvie u npakmuueckue pabomol
JlabopaTtopHas pabora «DeHOoTUIIHYECKAs] OLEHKA pOCTa U Pa3BUTHs pAaCTEHUU

B 3aBUCHUMOCTH OT HaJIU4UsA CI)I/ITOl"OpMOHOB B IIMTATEILHOU cpeach».

7. Buomexnonozus pacmenuit (10 u)

B03M0XHOCTH TTpUMEHEHUSI arpOOUOTEXHOJIOTUI B CEJEKI[MU, CEMEHOBOJICTBE U
MUTOMHHUKOBOJICTBE.

bosne3nn u ummynurer pacrenuid: ot H.M. BaBuiioBa 10 coBpeMeHHOCTH.

YcKkopeHHas U TpaJuLMOHHASA CEJICKIMS: COKPAllaeM CPOKHU TMOJYYEHUS HOBBIX
coptoB. OcHOBHbIE MeTOAbl cenekuuu. ['mbpunmsarnus. @opmbel otOopa. OCHOBHBIE
HaIpaBJICHUS CEJICKINU: YIYUYIIeHUE YPOKAWHOCTH, YCTOMUMBOCTH K OMOTUYECKUM U
abMOTHYECKUM (paKTOPaM.

O3110poBlIeHNE pPAaCTEHUH OT BHUPYCOB C IMOMOIIBIO METOJ0B OMOTEXHOJOTHUU:
METOJbI KYJIbTYPhl ATUKAJIBHBIX MEPUCTEM, TEPMOTEPANNH, XEMOTEPAIINH, KPHOTEPAITUH
U KOMIUIEKCHOM Tepanuu. [lomydeHue 030pOBICHHOTO MOCAaJOYHOTO Marepuaia —
KITyOHeM kapTo(dens U CaXeHIEB MI0JI0OBBIX KYJIbTYP.

KynbTHBHpOBaHUE PacTHTEILHOTO MaTepHajia B KyJIbType IN Vitro: OCHOBHBIC
MPUHIUIIBL U1 MOJENIW KyJIbTUBUPOBaHUA. KaimrycoreHes, CyCIE€H3MOHHBIE KYJIbTYPBI
pactenuii. MUKpOpa3MHOXKEHUE paCTEHUH. DKOHOMHYECKUU S(PPEKT OT BHEAPECHHUS
METO/IOB OMOTEXHOJIOTHH B PACTEHUEBO/ICTBO.

Kpuoxpanenue pacrenui. Kpuonporekropsl. IlocTkpuorennas peresepauus.

buonornueckue cpeacrBa 3allUThl PACTEHUN: IMPEUMYIIECTBA U MEPCIEKTHBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ )KUJIKUM a30TOM, KpUOTIPOOUPKH.

JlabopamopHhvie u npakmuueckue pabomol

[Ipaktrueckas pabora «Pa3MHOKEHHE TJIOIOBBIX PACTCHWA YEPEHKOBAHUEM U
MUKPOPa3MHOKEHUEM — MPUMEP MAIUHBI (MU 3€MIISTHUKH, €KEBUKH, CMOPOIUHBI )».

[pakTuyeckas pabota «BBeneHune pacTeHuit B KysbTypy in VItro u momaepxanue
YUCTOU KYJIBTYPBI DKCIUIAHTOB).

[Ipaktuueckas pabora «Pa3mMHokeHHE KapTodens B MPOOUPKE».

UccnenoBarenbckass pabdota «Kak momy4aroT TOTOMCTBO — BEre€TaTUBHO
Pa3MHOXAEMBIX KYJIBTYp €CJIM HE CEMEHAMU ?»

HccnenoBatensckass pabotra «BelpammBaHue pacTeHH B IPOOHPKE».



UccnenoBarenbckass pabora «Kak O0Xbs KOpOBKa ypoXkaid cmacajia — O

COBPEMEHHBIX CIIOCO0aX OMOTOTHUECKOH 3aIIUThl PACTCHUI.

Monayab «CoBpeMeHHbI€ OHOTEXHOJIOTHH B ceJleKIum». (34 1)

1. I'enemuueckue pecypcwvt Poccuu (6 u)

Crparerun coxpaHeHHUsI TeHETHUECKUX pecypcoB. CoxpaHeHne pacTeHul in Situ u
ex situ.

buopecypcubie koimekiuu Poccun. Koiekiuss TreHEeTHYeCcKHX pecypcoB
pacrenuii BUP. TI'epGapuit BUH. Komnekius reHeTHYECKHX PECypCOB JKMBOTHBIX
BHUUI'PXK. Komrekunn knerok u mramMoB BHHUHUCXM. JlemoHcTpauus

BI/II[COpOJII/IKOBl.

JlabopamopHhvie u npakmuueckue pabomol

Uccnenoarenbckas padora «Ilo Marepuanam dopyma «I'eHeTHuuecKue pecypcehl
Poccun» (BrIOpath 11000# JOKIA U TOATOTOBUTH IO HEMY COOOIIIEHNE).

OcCHOBBI reHeTHKH U ceJieKiun (8 )

HacnenctBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
MN3MeHYHBOCTh MyTaIIMOHHAS U MOJU(DUKAIIMOHHAS.

I'en — MarepuanbHbIi HOCHUTENb HACJIEACTBEHHOCTM W HU3MEHYMBOCTH.
HyknenHoBble KUCIOTHI. JIoKanu3anus reHeTUYeCKOro Marepualia B KieTke. [lenenue
kietok. Perumnkanusa JIHK. OcHoBHas qorma MoJieKy sipHOi 0uosiorun. TpaHCKpUIIITHS.
Tpancisinus. Myranuu.

3aKOH TOMOJIOTUYECKUX PAJOB B HACIEACTBEHHON n3menunBoctu H.M. BaBunosa

B 1920 1 2020 rr. JleMOHCTpALHS BUACOPOIHKOB .

JlabopamopHvle u npakmuueckue pabomoi
[IpakTudeckas padora «MoaudukamoHHass K3MEHYUBOCTh B MpUpoAe» (coOpaTh
U CPaBHUTH JINCThS, IIBETKU C OJHOTO PACTEHUS U/WIIH C Pa3HBIX).

Uccnenoarenbckas padota «I'MO — 310 MyTanuu uin Moauduxkanuu?y

2. Huorcenepusn ¢ ouonozuu pacmenuii (15 u)

Kierounas v reHHast THXEHEPHUsl PACTCHUM JI Pa3BUTHUSI CEJICKIIUH.
[IpupoaHO-TpaHCTEHHBIC PACTEHUSI.

Pacrenus-6nogadbpuku.

buoTexHonornueckrue MeTobl B CEIEKIUNA PACTECHUN.

['eHeTMUECKOE pENAaKTUPOBAaHUE KyJIBTYPHBIX pacTeHH. YeM reHeTmyeckoe

9



pPEIAKTUPOBAHKE OTIMYACTCS OT T€HETUIECKON MOIU(PHKAIIHH.

[Torck HOBBIX TEHOB-MUIIICHEH: CyIIeCTBYOMUe MeTouKu. [IpoBenenue in silico
aHaJIM3a.

['eHHast WHXEHEPHUs 3CPHOBBIX KyJIbTyp. [ eHHAas WH)XCHEpHs XJIOMYaTHHKA.
['eHHass WHXEHepUsi Tomarta. | eHHass MHXXCHEpUsi COM. | eHHash WH)KEHEepUs IUIOIOBBIX

2
KynbTyp. I 'eHHast umkenepus kaprodens. JleMoHCcTpaus BUIEOPOIUKOB" .

Jlabopamophvie u npakmuueckue pabomol
[Mpaktuyeckas padota «IIpoBeaenue in silico ananu3a a1 MOWCKA HOBBIX T'EHOB-

MULIEHEH I pEAAKTUPOBAHUS KyJIbTYPHOTO pACTEHHSI (Ha BBIOOP)».

3. Huorcenepus 6 ouonozuu sncusomnvix (5 u)
CoBpeMeHHbIE METOJbl B JKMBOTHOBOJCTBE: TpPAHCIUIAHTALUS HAMOPHUOHOB,
XUMEPHBIE )KUBOTHBIE, KIOHUPOBAHUE.

I'ennas HHXXCHCPHUA B )KUBOTHOBO/ICTBC.

JlabopamopHvie u npaxmuuecxkue pabomoi

[TpakTrdaeckas padora «IIpoBeaenue in SilicoO aHanM3a 11 MOKCKA HOBBIX TEHOB-
MULIEHEHN JJI peAaKTUPOBAHUS KUBOTHOT0» (Ha BBIOOD).

HccnenoBatensckass pabora «['eHHas WH)XXEHEpPHUS S>KUBOTHBIX: apTyMEHTHI

3a U IPOTUBY.
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IIJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSA KYPCA BHEYPOUHOM
AEATEJBHOCTHU

3aHATUd B pPaMKax IIpOrpaMMbl HaAIIPpABJICHBI Ha oOecricueHue JOCTHIKCHUS
06y‘—IaIOHII/IMI/IC$I dicayromux  JUYHOCTHBIX, MCTAIIPCIAMCTHBIX MW  IIPCIAMCTHBIX

00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHDI:
6 cihepe epaicOanckoeo 60CHUMAaHU.

— TOTOBHOCTh K COBMECTHOH TBOPYECKOM JCATEIbHOCTH TIPH BBIIOJIHEHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

— CHOCOOHOCTh OMpPEACNISITh COOCTBEHHYIO MO3UIMIO 10 OTHOILICHHUIO K SIBJICHUSIM
COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

— TOTOBHOCTH K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOTHEHUS YICOHBIX,
MO3HABATEILHBIX W HMCCIICNIOBATEIBCKUX 33/1a4, YBOKUTEILHOMY OTHOIICHHUS K
MHEHHIO OINMOHEHTOB MPU OOCYXICHWU CIOPHBIX BOMPOCOB OHOJOTHYECKOIO

COJICPIKAHUS;

8 cghepe nampuomuuecKko2o 60CNUMAaAHUAL:

— ILIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICIUI0 W TMaMSATHHUKAM MPUPOIHI,
noctwxkenusam Poccun B Hayke;

— CIMOCOOHOCTH OIIEHWBATH BKJIAJI POCCUNMCKUX YYCHBIX B CTAHOBJICHUE U PAa3BUTHE
OMOJOTHY, TIOHUMaHNEe 3HA4YEeHHs] OMOJIOTMW B TMO3HAHUM 3aKOHOB MPHUPOIBI, B

KU3HH YCIO0BCKAa U COBPCMCHHOI'O 06IH€CTB3;

6 cghepe 0yX08HO-HPABCMBEHHO20 B0CNUMAHUA!

— CHOCOOHOCTH OOCHHMBATL CUTyallMIO W IIPHHHUMATb OCO3HAHHBLIC PCIICHUA,

OPHUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI H ICHHOCTH,

— OCO3HaHHE JIMYHOTO BKJIAJ|a B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

6 cqbepe acmemu4ecKkozco 60cCnumaHrusl.

— IIOHHMMAaHHC 5MOIIMOHAJIBHOI'O BOBI[GI\/JICTBI/IH JKUBOM IMpUPOAbI U €€ ICHHOCTD,

6 chepe husuueckoeo socnumanus:
— TIOHUMaHME IIEHHOCTH 3JI0POBOTO M 0€30MacHOT0 00pasa KU3HU;
— OCO3HAaHHWE TIOCJICJICTBUA W HEMPHUATHE BPEAHBIX MPUBBIYCK (YIMOTpeOICHHE

QJIKOT'0JIsI, HAPKOTUKOB, KypEHHUs);
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8 cghepe mpyo008020 0CNUMAHUA!

FOTOBHOCTh K AKTUBHOW JESITEIBHOCTH OWUOJOTUYECKOM U 3KOJIOTUYECKOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATD TAKYIO JEATEIIBHOCTD;

WHTEPEC K MPAKTHIECKOMY H3yUCHUIO MPOdeCCrid, CBI3aHHBIX C OMOJIOTHEH;
TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO M CAMOOOPa30BaHUIO HA IPOTKEHUN

BCEH KM3HU,

8 chepe IKO0N02UUeCK020 0CNUMAHUS!

HKOJIOTUYECKHU LIe1ecO00pa3HOe OTHOLIEHUE K NPHUPOAE KaK HCTOYHUKY JKU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHS  3KOJOTWYECKOW KYJbTYpbl: MPUOOPETEHHE  OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLICHKM HUX BO3MOXXHBIX MOCIEACTBUN IS
OKpPYXarollel Cpeapl;

CIIOCOOHOCTh HMCIIOJIb30BATh MPUOOPETAEMBIE NTPU U3YUYEHUH OMOJIOTHH 3HAHUS U
YMEHUST  OpU  pEelieHuH  NOpoOJieM,  CBA3AHHBIX C  PalMOHAJIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE TpaBWJ TOBEACHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX Ha COXpPAaHEHHWE PABHOBECHS B HSKOCHUCTEMAax, OXpaHy BHUJOB,
AKOCHUCTEM, OHOoChephI);

AKTUBHOE HENPUATHE ACHCTBHM, NMPUHOCAIIMX BPEA OKPYXkKAIOLIEW MPUPOIHOU
cpele, yMEHHUEe MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTUYECKUE OCIEACTBHS

MPEANTPUHUMAECMBIX JICUCTBUN U TIPEIOTBPAILATh UX;

8 cghepe HayuHO20 NOZHAHUA!

MOHMMaHWe crenuPukrn OWOJOTUM KaK HayKd, OCO3HAaHHE €€ pojlu B
dbopMUpOBAaHUM PAIMOHATIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUE IEJTOCTHOTO
MpeACTaBiICHUs] 00 OKPYXKAIoIIeM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKa U
oOlllecTBa, B TO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEHW W pEIICHUU IpolJeM
COXpaHEHHUS TIPUPOTHOTO PABHOBECHS;

yOEXIEHHOCTh B 3HAYUMOCTH OHWOJIOTHMH [IJIi COBPEMEHHOW ITMBHJIM3AIINN:
o0OecricueHue HOBOTO YPOBHS Pa3BUTHUS MEIUIIUHBI, CO3/IJaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX peniaTh PECypCcHbIe MPOoOJIeMbl  Pa3BUTHUSA
YeJI0BEYECTBA; MOUCK MYTEeHM BBIXOJA M3 II00ATBHBIX IKOJOTHYECKUX MPOOJIEM U
obecrieueHue mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BaHUIO TIPUPOJIHBIX PECYPCOB U (DOPMUPOBAHMIO HOBBIX CTAHAAPTOB

YKU3HU;
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— 3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTUYECKUX 3HAHUMN B LIETISAX MMOBBIIICHHUS
oOmIelt KyJabTyphbl, €CTECTBEHHO-HAyYHONW T'PAaMOTHOCTH KaK COCTAaBHOW YaCTH
GYHKIIMOHATBFHOW TPAaMOTHOCTH OOydYaromuxcsi, GOpMHPYEMON TpHU H3yUECHUU
OHOJIOTHH,

— TIOHMMAaHHE CYIIHOCTH METOJIOB TMO3HAHHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTh WCIOJIb30BaTh TIOJydaeMble 3HAHUS I aHalW3a |
OOBSCHEHHUS SBJICHUN OKPY>KAIOIIETO MUPA U MPOUCXOSAIIUX B HEM U3MEHEHMUIA;
yMEHUE JellaTb OOOCHOBAaHHBIE 3aKIIIOUEHHMsS] Ha OCHOBE HAy4YHBIX (DAKTOB H
VMMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHUS] JOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTh CaMOCTOSITEJIbHO HCIOJb30BaTh OWOJOTUYECKUE 3HAHWS IS
perieHust mpo0sieM B peasIbHbIX KU3HEHHBIX CUTYaIIUSIX;

— OCO3HAHHWE LEHHOCTM HAy4YyHOU JEATEIbHOCTU, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIUBUYaJIbHO U B TPYIIIIE;

— TOTOBHOCTH M CIIOCOOHOCTB K HENIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY [IOJYYEHHUIO HOBBIX 3HAHUW MO OWOJIOTMM B COOTBETCTBUHM C

KN3HCHHbBIMH HOTpe6HOCT$IMI/I.

METAINNIPEAMETHBIE PE3YJIbTATDI:

6 cghepe oe6nadeHusn YHUBEPCAILHLIMU YUEOHBIMU  NO3HABAME/ILHHIMU
odelicmeuamu:

Oazoevle 1o2uyeckue 0etucmeus:

— CaMOCTOSITEILHO (DOPMYIHPOBATH U AKTyaTM3UPOBATH POOJIEMY, pacCMaTpHUBaTh
€€ BCECTOPOHHE;

— HCIIOJIH30BaTh MPH OCBOCHUH 3HAHUI MIPUEMBI JIOTHIECKOTO MBIIIJICHUS (aHaJn3a,
CUHTE3a, CpaBHEHUsA, Kiaccupukanuu, oOoOOOIIEHUS), PACKPHIBATH CMBICT
OMOJIOTUYECKUX MOHATHH (BBIICIATH UX XapaKTEPHBIC MPU3HAKH, YCTaHABINBATh
CBSI3M C JIPYTUMU TOHSATHSIMH );

— OmpenenaTh IIEIW JeATCIIbHOCTH, 3ajlaBas IapaMeTpbl H KPUTCPUHU HX
JIOCTHKEHUSI, COOTHOCUTD PE3yJIbTAThI IEATETLHOCTH C TTIOCTABICHHBIMHU TETISIMU;

— HCIIOJIb30BaTh OWOJOTHYECKUE TOHATHS ISl OOBSCHCHHS (HAKTOB M SBIICHHUI
YKUBOM MIPUPOIBI;

— CTPOMTH JOTHUCCKUE PACCYKIICHUS (MHIYKTUBHBIC, TEAYKTUBHBIC, TI0 aHAJIOTHH ),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B PACCMAaTPUBAEMBIX SIBIICHUSX,

(bOpMyIMPOBATH BHIBOIBI U 3AKITIOUCHUS;
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IIPUMEHATb CXEMHO-MOJEIBbHBIC CPEACTBA MUl MPEACTABICHUSA CYILIECTBECHHBIX
CBA3€H M OTHOLIEHWH B U3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TaKkKe
POTUBOPEUHI Pa3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHGOPMAIMOHHBIX

HCTOYHHKAX,

Oazoevle ucciedosamenbekue 0elucmeust.

BJIAJCTh HaBbIKAMH YYeOHO-MCCIICIOBATEIBCKOH W TPOSKTHOW JCATEIBHOCTH,
HAaBBIKAMHM  pa3pelICHUs MPOOJIeM; CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY  ITOMCKY METOJIOB  pCHICHUS TMPAKTUYCCKUX  3ajad,
PUMEHEHUIO PA3IMYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHbIC BHJIBI JIEATEIFHOCTH TI0 TIOTYYESHUIO HOBOTO 3HAHMUSI, €TI0
WHTEPIPETALNN, PEOOPA30BAHUIO W TPUMEHEHUIO B YICOHBIX CUTYAIUIX, B TOM
YHUCJIe TIPU CO3JaHUN YIEOHBIX U COITMATIBHBIX MPOSKTORB,;

dbopMUpOBaTh HAYYHBIH THIT MBIIUJICHUS, BJIAJICTh HAYYHOM TEPMHHOJIOTHEH,
KJIIOUE€BBIMU MMOHSATHSIMHU U METOJIAMHU;

CTaBUTh M  (OpPMYJIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTeNIbHON

ACATCIIbHOCTH U JKU3HCHHBIX CUTYAIIUAX

paboma c ungopmayueti:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HHPOpMAIMKM (TEKCTe y4yeOHOro
nocoOusi, Hay4YHO-TIOMYJIIPHOW JUTepaType, OWUOJOrMYECKHUX CJIOBapsiX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHETE), aHaIM3UpOBaTh
UH(GOPMAIIMIO PA3IUYHBIX BUJIOB U (POPM NPECTaBICHUS, KpUTUUECKU OLICHUBATh
€€ JIOCTOBEPHOCTh U HENTPOTUBOPEYUBOCTH;

(bopMyIMpOBaTh 3aMPOCHI U MPUMEHSTh Pa3INnYHbIE METO/IbI TP [TOMCKE U 0TOOpE
ounosiornyeckoi nHpopMairu, HeoOXO0AUMOM JIJIs BHITIOJTHEHUS YU4EOHBIX 3a/1a4;
CaMOCTOSTEIIEHO BbIOMpAThH ONTUMAJIbHYIO dbopMy  mpencTaBICHHS
Oounonornyeckoi uHpopmaimu (cxeMol, rpaduky, T1arpaMmbl, TAOIHIIbI, PUCYHKH
u 1p.);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OMOJOTHUYECKON
uH(popMaIue: NpPUMEHSITh XUMHUYECKHUE, PU3NYECKUEe U MaTEMaTUYECKUE 3HAKH U
CUMBOJIBI, (opMynbl, a0OpeBHAaTypy, HOMEHKJIATypy, HCHOJb30BaTh U

HpeO6paBOBI)IBaTB 3HAKOBO-CHUMBOJIHUYCCKUC CPCACTBA HAT'TLIAHOCTH,
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6 chepe 061a0€eHUA YHUBEPCATbHBIMU KOMMYHUKAMUBHLIMU OCUCMGUAMU:
obuenue:

OCYIIECTBJIATh KOMMYHHKAIIUA BO BCEX cdepax >KU3HU; aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WJIM JUCKYCCHH IO CYIIECTBY 0OCYyK/IaeMOl TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJICHHUS OTHOCHUTEIHHO BBITOJHCHHS MpeIaracMon
3aJ1ay¥, YYUThIBATh MHTEPECH M COTJIACOBAHHOCTh MO3UIIUN JAPYTHX yYaCTHUKOB
JMajiora WIA TUCKYCCHH);

pPa3BepHYTO W JIOTHYHO U3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

COBMeCmHAs 0esiMelbHOCMb.

BI)I6I/IpaTI> TCMAaTUKY MW MCTOAbI COBMCCTHBIX ,ZIGIZCTBI/Iﬁ C Y4YCTOM O6IHHX
HHTCPCCOB, 1 BO3MOXKHOCTEH KaXJ0TI'0 4JICHA KOJIJICKTHBA,

IPUHUMATD LCJIN COBMECTHOM ACATCIbHOCTH, OPIraHU30BbIBATE 1 KOOPAWMHUPOBATH
I[GﬁCTBHH I10 €€ JOCTHKCHHUIO: COCTABJIATh IIJIaH HGﬁCTBHﬁ, pacipcaciiAiTe poOJIk
C yucToM MHECHMU Y4aCTHHUKOB, 06CY)K,Z[3TB PE3YIIbTAThL COBMECTHOU pa6OTBI;

npempiiaratb  HOBBIC IIPOCKTHI, OHOCHUMBATL HWIACH € IIO3WMIMHM HOBHU3HEI,

OPUTHHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBJIATH ITOSUTHUBHOC CTPATCTUUCCKOC ITOBCACHHUC B PA3JIMYHBIX CUTyallUAX,

MMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/IC, OBITH HNHHUIIWUATUBHBIM,

6 chepe 061a0eHUA YHUBEPCAIbLHBIMU PECYTAMUBHBIMU OCUCMGUAMU:
CAMOOP2AHUZAYUSL:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISABJICHUS MPOOJIEM U UX PELICHUsS
B )KU3HEHHBIX U YUEOHBIX CUTYallUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBbIE YCTAHOBKU
B CBOMX JEHUCTBUAX M ITOCTYNKAX MO OTHOLICHWIO K >KMBOM IMPUPOJAE, CBOEMY
3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTbh OTBETCTBEHHOCTH 3a

pelieHue;

CAMOKOHmMpPOJb.

JAaBaTb OICHKY HOBBLIM CHUTYyAllUsAM, BHOCHUTb KOPPCKTUBBLI B JACATCIIbBHOCTD,

OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;

INPpUHUMATb MOTHBBI MW apryMCHTbI JAPYIrux TIIpU aHAJIM3C PE3YyJIbTATOB

ACATCIBHOCTH,
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IMOYUOHATLHBIN UHMENNEKN, NPEONOa2aroWull ChoOpMUPOBAHHOCTND!
CaMOpETYJIMPOBaHUS, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AMOIMOHATLHBIM U3MEHEHUSM U MPOSIBISATh THOKOCTH;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOMICH CTpeMJICHHUE K JOCTHKEHUIO ILENH U
yCIexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATh, UCXOMS W3 CBOUX

BO3MOKHOCTEM;

npunsmue ceos u Opyeux.
MPUHUMATH ceOsl, MOHMMAasi CBOM HEJTOCTATK! U JIOCTOMHCTBA,;

IIpU3HaBaTb CBOC IIPAaBO U IIPABO APYI'HX Ha OITNOKH.

HPEIMETHBIE PE3YJIBTATDI:

YMEHUE BJAJIETh CHUCTEMOM OHMOJOTUYECKHX 3HAHUW, KOTOpas BKIIOYAET
OCHOBOTIOJIAraloIINe OUOJOTUUECKUE TEPMUHBI U IOHITHUS (’KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, TMOMYJSAIUS, OWOCHHTE3 OejKa, HaCIeICTBEHHOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHUE U JIP.);

BJIAJICHUE CHUCTEMOW 3HaHUM 00 OCHOBHBIX METOJaX HAy4YHOrO TMO3HAHUA,
UCITIOJIb3YEMbIX B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCHUCTEM
(omucanue, W3MEpeHue, MPOBEICHUE HAOIIOJEHUI), criocoOaMu BBISBJICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

yMEHUE YCTaHABIUBATh B3aWMOCBSI3U MEXKIY CTPOCHHEM U (PYHKIUSMU: KIETOK
pa3HbBIX TKAaHEH; OpraHaMM M CUCTEMaMH OpPraHOB Yy PpAaCTE€HWil; 3Tarnamu
KJIIETOYHOTO [MKJa M JKU3HEHHBIX IMKIOB OpPraHU3MOB; TE€HOTHUIIOM U
(dbeHoTUIOoM,;

YMEHHUE pellaTh IOUCKOBBIE OMOJIOTUYECKHE 3a/1aud; BBISBIATH MPUYUHHO-
CJICICTBCHHBIC CBS3M MEXIY HCCICIyEeMbIMA OHOJIOTHUYECKUMHU OOBEKTaMH,
MpoIleCCaMi M SIBIICHUSIMU, JI€JIaTh BBIBOJbI W IMPOTHO3bI HA OCHOBAaHUU
MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTATILHBIMU CPEJICTBAMM,
dbopMyIupysl 1eNb MCCIEeNOBAHUS, aHAJIU3UPOBATh TMOJIYUYEHHBIE PE3yJbTaThl U
JI€JIaTh BBIBO/IBI;

YMEHHE OIIEHUBATh dTUYECKHUE aCMEeKThl COBPEMEHHBIX MCCIEIOBAHUM B 00JIaCTU
OMOTEXHOJOTUM U TEHETUYECKUX TEXHOJIOTUM (HaMpaBJIeHHOE U3BMEHEHNE TeHOMa

Y CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);
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— yMEHHE MOTHBHUPOBATh CBOU BBIOOp Oynyiel npodeccuoHaNbHON AESITENbHOCTH
B oOnacTu OHOJIOTMH, MEIWULMHBI, OHUOTEXHOJOTHH, CEIBCKOTO XO34WCTBA;
yIIyONnaTh TMO3HABATEIbHBIA WHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Mpodeccun M NPOAOJIKEHHE OHOJIOTMYECKOro 00pa3oBaHUs

B OpraHM3aIHsIX CpeHero NpoheCcCHOHaIBLHOTO U BRICIIET0 00pa30BaHMS.
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TEMATHUYECKOE IINTAHUPOBAHMUE

Temwl 3anamuui

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

Monayiab « ATPOTEXHOJI0T MM HACTOSAIIET0 U OyaylIeroy».

1. buotexHoOTHS KaK HayKa

4

Hctopus BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3/Ieibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMH HAyKaMU
(bmostoruei, 00TaHUKOM, 300JIOTHEH,
MHUKPOOHOJIOTHEH, ONOXUMUEH,
bu3noorue, TeHETUKOM,
MEIUIIMHON) U OTPACIISIMHU
IPOMBIIJICHHOCTH (TIUIIEBast, JIETKasi),
CEJILCKOT'0 X035MCTBA
(’KMBOTHOBOJICTBO, PACTEHHEBOJCTBO)
Y 3JIpaBOOXPAHEHUEM, U3BECTHBIC
By3bl U HU, cBsA3aHHbBIE
¢ OMOTEXHOJIOTHEH:

KoY,

KHUTY,

KI'ABM,;

Kazanckuii 'AY (KA3T'AY) ;

Buowl oesmenvnocmu obyuarouwuxcs

PackppiBath copepkanne TEPMHUHOB U
MOHATHUH: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BHITIOTHEHUS
MCCJIEIOBAHUM U TPOTHO3UPOBATH
PE3YNbTATHI DKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAYUYHbIE
IITKOJIBI B 00J1aCTH OMOTEXHOJIOTHUH.
Paznuyath pazaensl OMOTEXHOJOTUH
KaK HayKH.

CpaBHUBATh CBSI3b OMOTEXHOJIOTHHU

C Pa3IMYHBIMH OTPACISIMH HAYKH U
MIPOMBITIUICHHOCTH.

BBISBIATE pasiudus MKy pa3aciaMu
OHMOTEXHOJIOTHHU.

dopmyaHUpoBaTh U OOBICHSITH
MIPHUHIIAIT Pa3BUTHUS HAYKH

18



2. O0mme moHATUs

OMOTEXHOJIOTUHA

CoBpeMeHHbIE HAMPaBIIEHUS PAa3BUTHS
arpoOnoTexXHOJIOTui. MeTo bl

OMOTEXHOJIOTHH B HAyKe U MIPAKTUKE

[TonsiTie OMoTeXHOIOTUU. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYIIECTBO MEPe] XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUH: TTPOMBIIIJICHHBIE
MUKPOOPTaHU3MBI, KJICTKH U TKaHU
pAaCTEHUH, )KUBOTHBIX.

[Ipaktuueckas padota «IIpumepbr

MpPUMEHEHUST OMOJIOTUYECKIX 0ObEKTOB

B TBOEU KU3HN))

OMOTEXHOJIOTHUH.

BrinonHeHnne npeasioxKeHHbIX
UCCJIeI0BATENHCKUX padOT:
«Co31anue OMOJOTUYECKU aKTUBHBIX
n100aBOK U BUTAMUHOBY, «BbiBeieHue
HOBBIX COPTOB PAaCTE€HHM, IIOPOJ
JKUBOTHBIX C 3aIaHHBIMU
cBoiicTBaMmn», «Co3aaHue OakTepHid,
CIIOCOOHBIX TepepadaThiBaTh HEDTH U
YCTPaHSATh MOCJIEACTBUS €€ Pa3INBOB:
TUTIOCHI U MUHYCBD».

Okckypcus «buoTrexHonorus: Hayka u
KU3Hb» B By3 unu HU

PackpwiBath conepkaHue TEPMUHOB U
MMOHSTHI: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKU U TKaHU PaCTEHUH, )KUBOTHBIX,
MUKPOOPTraHU3MBI.

OnuceIBaTh pouece
OMOTEXHOJOTUYECKOTO MPOU3BOJICTBA.
XapakTepu30BaTh Pa3JINYHbIC

00BEKTHI OMOTEXHOJIOTHIA.

19



3. OcobeHHoCTH

arpoOMOTEXHOJIOTHUN

[enu u 3a7a4n arpoOMOTEXHOJIOTUH.
OcHOBHBIE OOBEKTHI
arpoOHMOTEXHOJIOTHH.

buorexHonornueckue moaxoanl

Paznuuath mpoMBIILICHHbBIE
MUKPOOPTAaHU3MBI, KJIETKHA U TKaHU
pacTeHuH, )KUBOTHBIX KaK
OMOTEXHOJOTHYECKHE OOBEKTHI.
CpaBHHBaTh MEX]1y COOOM TTPOLIECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTHH.

BrisiBnsaTe Haubosee 3 PpekTUBHbIE
00BEKThI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTHU
CTpoeHus U QYHKIUU Pa3TUIHBIX
OMOJOTUYECKUX OOBEKTOB.
dopMyIUpOBATH U OOBICHSITH
NPUHIUI PaOOTHI
OMOTEXHOJOTUYECKOTO TIPOU3BOICTBA
BBIOPAHHOW TPYNIIBI BEIECTB/
MaTepHuaioB

PackpriBath copeprkanne TEPMUHOB U
MOHSTUI: COXPAHEHUE PACTECHUN U
YKUBOTHBIX, BUJIbI KOJIJIEKITHMA

Tr€HETUYECKOT0 pa3HOoOOpasusl.
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JUTS1 HAZIEKHOTO COXPaHEHUS
KOJIJIEKIIUH T€HETUYECKUX PECYPCOB
pacTEeHUH U )KUBOTHBIX. [ToHATHSA

0 MOJIEBLIX, 1N Vitro u
KpuoKoJuekusax. Poct u pazsurtue
KUBOTO O0OBEKTa B 3aMKHYTOMU
CHUCTEME B KOHTPOJIUPYEMBIX
YCJIOBHSIX: KaK 3TO BO3MOXHO.
OCHOBHBIE IOMEIICHUS

JUTSI TIOJTHOLIEHHOM pa0OThI
1a60paTopuu OMOTEXHOJIOTHUHU
(JlaMUHapHasi KOMHATa, CBETOBas,
ABTOKJIaBHAsi KOMHAThI, IOMEILICHHUE
JUISl TPUTOTOBJICHUS TUTATEIbHBIX
cpeln, MoedHas): uX (PyHKIHOHA U
OCOOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUISl OpTaHU3aluK JIA0OpaTOPUU
OMOTEXHOJIOTHH, UX (PYHKITUU U
BO3MOKHOCTH (aBTOKJIaB,

CyX0>XapoBoH 1mKad, TUCTUILISATOP,

OnuchIBaTh NPOLIECC COXPAHEHUS U
Pa3MHOXEHUS pacTeHUI

B KOHTPOJIMPYEMBIX YCIOBHSIX CPEIBI.
XapakTepu3oBathb (pa3bl pocTa u
Pa3BUTHS PACTEHUM B 3aMKHYTOH
CUCTEME.

Paznuuate nmpeumyiiecTsa u
HEJIOCTATKH Pa3IUYHBIX TUIIOB
KOJIJIEKIIUH.

CpaBHUBaTh 3TaIbl pabOTHI

B JJabOpaTOpuu OMOTEXHOJIOTHH.
BrisBnsats Haubosee 3G heKTUBHBIC
MPUEMBI IS COXpaHEHUs 00pa3IioB
pPacCTEHUN U )KUBOTHBIX.
Xapaktepu3oBaTh 0COOCHHOCTH
CTpOEHHUA U PYHKIUU 00pa3IoB
pacTEHUN.
dopMynupoBaTh u OOBSCHATH

MIPUHLININ KPHOKOHCEPBALIMY PACTEHUM
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pH-meTp, Becsl, TamuHap-00KC,
CTEpUIIN3ATOP UHCTPYMEHTOB,
CBETOBas yCTAHOBKA, KJIMMaTH4YeCKast
Kamepa, Y @-uoHuzarop,
XOJIOUIBHUKH JIJIST XpaHCHHUSI
MUATATENIBHBIX CPE U 1Ip.).
WNHcTpyMEHTHI AJ1 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUU PaCTEHUH
(mpenapoBaibHAs UTJIA, CKAJIBIIEIb,
MUHIET, HOKHUIIBI). OCHOBBI TEXHUKHU
0e3omacHOCTH Mpu padoTe

¢ npubopamu. OCHOBHbIE TPUOOPHI
IUIs OpraHu3aluy J1JabopaTopuu
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0>kapoBo# mKad, AUCTHILISATOP,
pH-meTp, Becsl, TamuHap-00KC,
CTepUJIN3aTOP HHCTPYMEHTOB,
CBETOBas yCTAHOBKA, KJIMMaTHYecKas
kamepa, Y @-uonusarop,
XOJIOJUJIBHUKH JIJIsl XpaHSHHUSI

MUATATEIbHBIX CPE U JIP.
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4. KynpTypa KJIETOK U TKaHEen

NHCTpyMEHTBI 17151 TPUMEHEHUS
METOJ0B OMOTEXHOJIOTMHU PACTEHUM:
IpenapoBajbHas Urja, CKaJbIIelb,
NUHIIET, HOKHHULIBIL.

[Ipaktuueckas padora «KynbTypHOE
pacTeHHe B KyJIbTYpPaJIbHOM COCYJIE:
OIUILY PACTEHUE B IPOOUPKEN.
HccnenoBarenbckass padora «Poct
YEPEHKOB PACTEHHUU B BOJE C PA3HBIM
ypoBHEM pH»

Metoapl KyJIbTYphI KJIETOK U TKAHEN

B cesiekimu. KamnycHas KyabpTypa.
KynbTypa KIeTok 1 arperatoB KJIETOK.
Kynberypa nporormnacros. [lomyduenue
COMaTHUYECKUX TMOPHUJIOB METOIOM
CIUSHUSI N30 IMPOBAHHBIX
IIPOTOILIACTOB.

Kinerounas cenexuus. Mcnonb3oBanue
TanjoOuINU B CEJIEKIINH.

[IprMepbl npUMEHEHHUsI KYJIBTYP

KJICTOK 1 TKaHEH B HAay4YHBIX

PackpriBath copepkaHue TEPMUHOB U
MOHSTUI: KaJITyC, TPOTOILIACT,
COMaTHYECKUI TUOPHI, TATUIONT,
IITAMM.

OnuceIBaTh MpoIece
KYJbTUBUPOBAHUS KJIETOK U TKaHEH
PacTeHUN U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC ATAIbI
KYJbTUBUPOBAHUS KJIETOK U TKAHEH
pPacTeHUN U )KUBOTHBIX.

BrisiBisTe Haubosnee 3gphexkTuBHbIC
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WCCTICIOBAHMSX U B MPAKTHKE
paznmumunbix HUU: 3HakoMcTBO

C JIMTEpaTypoOil — HayYHBIMU
nyOJIUKAIMSIMU 110 pa3HbIM 00bEKTaM
(MUKpPOOBI, paCTCHMSI, J)KUBOTHBIC).
XapakTepuCTUKa KIIETOK,
KYJIETUBUPYEMBIX IN Vitro.
Mopdorenernyeckue MyTu pa3BUTHS
KJICTKH IN Vitro.

N3BecTHBIE KOJJIEKIIUU
OMOTEXHOJOTUYECKUX OOBEKTOB —

WX POJIb, 33]]a4H, COCTAB, IIPUMEPHI
(in Vitro KoJIJIeKIMK PacTCHUH,
KOJUICKITUH IIITAMMOB
MUKpOOpraHu3mMoB. CeMuHap

10 MPOYUTAHHOM JIUTEPATYPE,
JTOKJIAJIbI 00yJaroIIuXxcs).
buorexHonorust mponu3BoIcCTBA
KyJIbTYPBI KJIICTOK, TKAHEH U OPTaHOB

pacTEeHUN.

METO/IbI KYJIbTUBUPOBAHHUS KIIETOK U
TKaHEN PaCTEHUH, KUBOTHBIX,
MHKPOOPTAaHU3MOB.
XapakTepuzoBaTh 0COOCHHOCTH
CTpPOCHHS U (DYHKITUH KIICTOK U
TKaHEW PAaCTEHUM, )KUBOTHBIX,
MHKPOOPTAaHU3MOB.

dopMyIUpOBaTh U OOBSICHSITH
MIPUHIMIT BBLDKUBAEMOCTH, pOCTa U
Pa3BUTHS KYJIbTUBUPYEMBIX KIIETOK U

TKaHEH
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5. [lurarenbHbIE Cpebl IS

arpoOMOTEXHOJIOTU

[TpaxTuueckas padota «IIpoTormacTs
KJIETOK).

UccnenoBarenbckas pabota
«CynecTBYIOINE KOJJIEKIIUU KIETOK
Y mTaMMoB B Poccrnu u ux poJib

B Pa3BUTHUHU T€HETHUYECKHUX
TEXHOJIOTUI».

Uccnenosarenbckas pabota

«I". 1. KaprieueHKO KaK T€HETHK-
AKCIIEPUMEHTATOP U OUOTEXHOJIOT»
Makpo- 1 MUKPO3JIEMEHTHI,
VICTOYHHKHU YIJIEBOJAOB, BATAMUHBI,
YKEJIUPYIOIIUE areHThl. THUIIbI
MUATATEIBHBIX CPEM — KUJKUE U
TBEPJIBIE.

[IutarenbHbIE CpEaBI

JUTs1 OMOTEXHOJIOTUN PACTEHHM.
Pa3paboTka HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIE BKJIKOYAOLINAX
OMOCTUMYIISITOPHI B IPYTHE

pPETYIATOPHI pocTa. MeToabl

PackpriBath conepkaHue TEPMUHOB U
MOHSTUI: IUTATENIbHAS CPENa,
KOMIIOHEHTBI ITUTATEIIbHOU CPENB,
pH pactBopa.

OnuceIBaTh NPOLECC TPUTOTOBICHUS
MMATATEIBHBIX CPEM VISl PA3HBIX
OOBEKTOB.

XapakTepu3oBaTh MPOLIECC
IIPUTOTOBJICHUS TUTATEIBHBIX CPEN

B 3aBUCHMOCTH OT BBIOPaHHOTO

00BEKTA UCCIIEJOBAHUS.
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ONTHUMH3ALNN TUTATEIBHBIX CPEI.
OcCHOBHbBIE KOMIIOHEHTBI TUTATEIbHBIX
cpen (MaKpOdJIEMEHTHI,
MUKPO3JIEMEHTBI, UCTOUHUKHU
yraepoJa, BATAMUHBI, )KETUPYIOLINE
areHTbl, PEryJIATOPBI POCTA).

Yposenb pH nurarenbHOM cpeasl U
€ro BJIMSHUE HAa PA3BUTHE PACTCHUM.
Becs1, pH-meTp.

Jlaboparopnas padota «IIutaTenpHbie
Cpenbl ¥ YCIOBUS KyJIbTUBUPOBAHUS,
KYJIbTYpPbl PACTUTEIIbHBIX KIIETOK U
TKaHEW».

[IpakTuueckas padora
«ITpuroroBrneHne CTOKOBBIX
(MaTOYHBIX) pACTBOPOB MaKpoO- U
MUKPO3JIEMEHTOB TUTATEIBHON CPEJIbI
no nponvcu Mypacure u Ckyray.
[IpakTuueckas padora
«ITpuroToBiieHHE MUTATENBHBIX CPEJL

ISl BBEJICHHS B KYJIBTYpY IN VItro»

PaznuyaTh TUIIBI MUTATENBHBIX CPEJL

B 3aBHCHUMOCTH OT 3aJ1a4yu
KYJbTUBUPOBAHUSI.

CpaBHHMBATh paCTBOPHUMOCTH BEIIECTB
BO BpeMsI IPUTOTOBJICHUS
MUATATENbHBIX cpell. CpaBHUBATH TUIIBI
MUATATEJIbHBIX CPEJ B 3aBUCUMOCTH

OT UX COCTaBa.

BrIgBiisaTE HanboJIee BayKHBIC
KOMIIOHEHTHI MUTATEIHHOUN CpeIbl U
MIPOTHO3UPOBATH A3(PEKT OT HEXBATKU
Ka)X10T'0 U3 KOMIIOHCHTOB.
XapakTepu3oBaTh PYyHKIIUU
KOMITOHEHTOB MTUTATEIbHBIX CPE.
dopMyIUpOBaTh U OOBSICHSITH
MIPUHITUIT KYJbTUBUPOBAHUS PACTCHUI
Ha MUTATEJIbHBIX CpeAax pa3IuuHOro

cocCTraBa
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6. Perymaropsl pocta Kak
dakTopsl ycrexa

OMOTEXHOJIOTHHI paCTCHI/If/'I

Poct u pa3Butue pacTreHunii.
OcranbHble 3Tanbl OHTOTEHE3A.
OO6mu1re 3aKOHOMEPHOCTH pOCTa
pacTECHUM.

OcHoBHBIE KJ1acCchl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
rub6epenunbl, ABK, atunen u ap.)
1 UX (YHKIIMU Ha Pa3HBIX dTanax
pa3BUTHUSI pACTCHUSI.

N3BecTHBIE TeHETUYECKUE
MEXaHU3Mbl, KOHTPOJIUPYIOLIUE POCT
Y Pa3BUTHUE PACTEHUM.

DHJIOTEHHBIE U YK30TCHHBIC
PEryJIATOphI PpOCTa PaCTCHUI

B IIpOOUpKE.

JlaGoparopHas paboTa
«DeHoTunMYeECKas OLEHKA pocTa

Y pa3BUTHS PACTEHUI B 3aBUCUMOCTH
OT Hau4usi GUTOTOPMOHOB

B IIUTATEILHOUN CpeIe»

PackpriBatTh coqiepkaHue TEPMUHOB U
MOHATUH: (PUTOTOPMOHBI, PETYJISATOPHI
pocTa pacTEeHHM.

OnuceIBaTh NPOLIECC POCTA U
pPa3BUTHUS PACTCHUI.
XapakTepu3oBaTh IPOLIECC POCTA

Y pa3BUTHUS PACTEHUN B 3aBUCUMOCTH
OT FT'€HOTHUIIA U OKPYKAIOIINX
YCJIOBHU.

Paznuuate GhyHKINU pETyIaTOPOB
pocrTa.

CpaBHUBATH PYHKIIUU PETYIITOPOB
pocrTa.

BoIABIATh PYHKIIUU PETYIATOPOB
pocTa 1o MpeasioKeHHBIM dhPerTam.
XapakTepu3oBaTb 0COOCHHOCTHU
CTpPOCHUS U (DYHKIIUU Pa3IUUHbIX
(UTOTOPMOHOB.

dopMynHpoBaTh U OOBICHATH
MPUHITUT BO3ACUCTBUS (PUTOTOPMOHOB

HAa POCT U Pa3BUTHE PACTEHUM
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7. buoTexHosorusa pacTeHuil

10

Bo3MoxHOCTH TPUMEHEHUS

arpoOMOTEXHOJIOTUH B CENEKIINH,

CCMCHOBOACTBC U IIMTOMHHKOBO/JCTBC.

bone3nn 1 UMMYHHUTET pACTCHUN:

ot H.M. BaBuioBa /10 COBpeMEHHOCTH.

Y ckopeHHas ¥ TpaJuIIMOHHAs
CEJICKIIUS: COKpaIlaeM CPpOKHU
MOJTy4Y€HHsI HOBBIX COPTOB. OCHOBHBIE
METOJIbI cesiekuu. [ ubpuan3zanms.
®dopmbl oTO0pa. OCHOBHBIE
HaInpaBJICHUS CEIEKIUU: YIyUllICHUE
YPOKANHOCTH, YCTOUUUBOCTH

K OMOTHYECKUM U aOMOTHYECKUM
dakTopam.

O310pOBIIEHHUE PACTEHUI OT BUPYCOB

C IOMOIIBI0 METOJI0B OMOTEXHOJIOTUH:

METO/IbI KYJIbTYPbI alIUKAJIbHBIX
MEpPUCTEM, TEPMOTEPATINH,
XEMOTEpanuu, KpUoTeparuu 1
KOMIUIEKCHOM Tepanuu. [lomyuenue

O3JO0POBJICHHOI'O ITIOCAA0OYHOI'O

PackpriBath copepkaHue TEPMUHOB U
MOHSATHI: CENEKLINSI, CECMEHOBOJCTBO,
MMATOMHHUKOBOJCTBO,
MHKPOPA3MHOXKEHHUE PACTCHU,
03JIOPOBJICHHE PACTECHUM.

OmnuceIBaTh MPoIIECC
MHUKPOPAa3MHOXKEHUS pACTCHUH,
CO3/IaHHSI HOBOTO MCXOJIHOTO
Marepuaa Jijisi CeJIeKIuu, oToopa,
03JIOPOBJICHUS] PACTCHUI U MOJYYECHUS
03ZI0POBJIEHHOTO TIOCaJ0YHOIO
Marepuala.

XapakTepu3oBaTh MPOLIECC
YCKOPECHHOM U TPAJUIIMOHHOMN
CEJIEKIINHU, MUKPOPa3MHOKEHUS,
03JI0POBJICHUS PACTCHUM.

PaznuyaTh METObI CENIEKINH,
CrocoObI 037I0POBJICHUS PACTEHUM.
CpaBHUBATH METOJIbI CETIEKITUH,
CIIOCOOBI 037I0POBJICHUS PACTEHUH.

BriaBaars Hanboee 1 HauMeHee
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MaTepuaia — KIyoHel kapTodens u
Ca)KEHILIEB IIJI0JIOBBIX KYJbTYD.
KynpTuBHpOBaHME PACTUTEIHEHOTO
MaTepuala B KyJbType in Vitro:
OCHOBHbBIE ITPUHIIMIIBI U MOJENIN
KyJpTuBHpOoBanus. Kamtycorenes,
CYCIIEH3UOHHBIE KYJIbTYPbl PaCTCHUM.
Mukpopa3MHOKEHUE PACTEHUH.
DKOHOMHUYECKHH 3PPeKT

OT BHEJIPEHUS METOJI0B
OMOTEXHOJIOTMH B PACTEHUEBOJCTBO.
Kpuoxpanenne pacrenui.
KpuonporekTopsr.

ITocTKkproreHHas pereHepanus.
buonornyeckue cpencTsa 3almuThl
pACTEHUH: MPEUMYIIECTBA

Y TIEPCIICKTUBBI IPUMEHEHHSI.
Tepmoc u cocyn [proapa ¢ )KuaKkum
a30TOM, KPHOTIPOOUPKH.
[IpakTuueckas padborta «Pa3MHOXKeHUE

IIJI0A0BBIX paCTeHI/Iﬁ YCPCHKOBAHUECM

3¢ (HEeKTUBHBIE CTIOCOOBI TIOTYUCHHUSI
MCXOJIHOTO MaTepuaia

JUTSL CEJIEKIIMH; 03]I0POBIICHUS
pacTeHUN.

XapakTepu3oBaTh OCOOCHHOCTHU U
(GyHKIMHA METOJIOB CEJIEKITUH,
CHI0CO0O0B 03/I0POBJICHUSI PACTEHUH.
dopMynUpoBaTh U OOBACHSITH
MPUHITUT TPATAITMOHHON H
YCKOPEHHOU CeNEKIUU, TPUHITUIT
paboOThI TOTO UM MHOTO METO/Ia

03JI0POBJICHUS PACTCHUM
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HNTOTI'O 1O MOAVYIJIIO

34

1 MUKPOPa3MHOXCHHEM — TIPUMEP
MaJuHBI (MU 3EMJISTHUKY, €)KEBHUKH,
CMOPOJIUHBI)».

[TpakTuyeckas pabota «BBenenue
pacTeHHii B KyJIbTypYy IN VItro u
MO/I/IePKaHNE YUCTON KYJIBTYPHI

SKCIIJIAHTOB».

[Ipaktuueckas pabora «PazMHOKeHUE

KapTodens B mpoOUpKe».
Uccnenosarenbckas padota «Kak
MOJTy4Yar0T MOTOMCTBO BET€TaTUBHO
Pa3MHOKAEMBbIX KYJIbTYP €CIIU

HE ceMeHaMu?»
UccnenoBarenbckas paborta
«BpIpamBanue pacTeHUn

B IPOOHUPKE».

Uccnenoarenbckas padora «Kak
00Kbs KOPOBKA ypoxkKail criacana —
0 COBPEMEHHBIX CIIOcO0ax

OMOJIOTUYECKON 3aIUThI PACTEHUI
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Temwvl 3anamuu

Konuuecmeso

yacose

OcHosHoe coOeparcanue

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B CeJIeKIum». (34 1)

1. 'enetuyeckue pecypchl

Poccun

6

Crpareruu coxpaHeHus FTeHETHYECKUX
pecypcoB. CoxpaHeHue pacTEeHU

In situ u ex situ.

buopecypcHblie komnekunu Poccun.
Komnnekius reneTuueckux pecypcon
pactenuit BUP. I'epbapuit BH.
Komnnekius reneTuueckux pecypcon
>kuBoTHEIX BHUUI P)XK. Komtexkumun
kJ1eToK 1 mramMmoB BHUNCXM.
Uccnenosarenbckas paboTa

«ITo matepuasiam popyma

«I'enernueckue pecypcbl Poccumn»

Buovwl oesmenvnocmu obyuarowuxcs

PackpriBaTh copepkaHie TEPMHUHOB
Y MIOHATUH: COXpPAaHEHUE PACTCHUH
in situ u ex situ.

OmnuceIBaTh MpouecCC COXpPaHCHHUA

pacTeHHi B yCIIOBHUX IN Situ u ex Situ.

XapakTepu3oBaTh ClIOCOOBI
COXpaHCHI/ISI paCTGHI/Iﬁ B YCJIOBHHX
In Situ u ex situ.

Paznmuuath criocoObl COXpPaHCHHA

pacTeHuit B ycimoBusx in Situ u ex situ.

CpaBHUBATh OCOOCHHOCTH
COXPaHEHHS PACTCHUH B YCIIOBUSIX

in situ u ex situ.

BoisBiars Hanbonee 3pPpexTuBHbIN
npUEM JJIs1 COXPaHEHUSI KOHKPETHOTO
oOpa3s1ia pacTeHU.
XapakTepu3oBaTb 0COOEHHOCTH U
byHKIHH.

dopMyIUpOBaTH U OOBSICHSATH
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Temwvl 3anamuu

2. OCHOBBI T€HETUKH U

CCIICKIIUH

Konuuecmeso

yacose

OcHosHoe coOeparcanue

HacnenctBeHHOCTh M UI3MEHYUBOCTD —
OCHOBHBIE CBOWCTBA KUBBIX
OpraHu3moB. M3MeHuYnBOCTH
MyTallUOHHAS U MOAU(UKAIIMOHHAS.
I'en — maTepuanbHbIN HOCUTED
HACJICICTBEHHOCTH U U3MEHYNBOCTH.
HyknenHoBbIE KUCTOTBHI.
Jlokanu3anus reHeTHYECKOTO
MaTepuralia B KJIETKE. /[eleHne KIETOK.
Permukanus JIHK. OcHoBHas jorma
MOJIEKYJISIPHOI OMOJIOTHH.
Tpanckpunuus. TpaHcasnus.
Myranumu.

3aKOH TOMOJIOTHYECKHUX PSIIOB

B HACJIEICTBEHHON U3MEHUYNBOCTH
H.N. BaBunosa B 1920 u 2020 rr.
[IpakTuueckas pabora
«MoaudukamoHHas U3MEHYHUBOCTh

B IIpupoe» (coOpaTh U CPAaBHUTH

Buovwl oesmenvnocmu obyuarowuxcs

IPHHIAII IN Situ 1 eX Situ coxpaHeHus
TEHETUYECKUX PECYPCOB PACTEHUM
PackpbiBaTh cogepkaHUe TEPMUHOB
Y MIOHSATHUI: HACIIECTBEHHOCTb,
W3MEHYUBOCTh, reH, [[HK, PHK,
0€eJI0K, 3aKOH TOMOJIOTUYECKUX PAJIOB
B HACJIEICTBEHHOI U3MEHYNBOCTH.
OnuceIBaTh MPOSIBICHUS
MOIU(DUKAIIMOHHON U MyTaIlMOHHOMN
n3MeHunBocTH, crpoenue JJHK u
PHK, 6enxos.

XapakTepu3oBaTh CTPOCHUE U
(YHKIIUU HYKJIEMHOBBIX KUCJIOT,
OCIKOB.

PasznuyaTth TUIIBI HK3MEHUYMBOCTH.
CpaBHMBATh MYTAlIMOHHYIO U
MOJU(DUKAIIMOHHYIO U3MEHYUBOCTb.
BrisiBasTE MOUDUKALIMKM Y MYyTallUH.
XapakTepu3oBaTh 0COOCHHOCTH H
¢bynkuuu JJTHK, PHK, 6enkos.

dopMynHpoBaTh U OOBICHSATH
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3. Unxenepus

B OMOJIOTHUU PACTEHUM

15

JIMCTBSI, IBETKH C OJTHOTO PACTEHUS
U/WJY C Pa3HbBIX).
Uccnenosarenbckas padota «I'MO —
ATO MyTalluU WK MOAUGDUKAIIII?»
KnerouHas u reHHast HHXKEHEpU
pacTeHu U1 pa3BUTHUS CEIEKIIUU.
[IpupoaHO-TpaHCTEHHBIEC PACTEHUA.
Pacrenus-Onodadpuxmu.
buorexHonornueckue METOABI

B CEJICKLIUU PACTCHUM.
['eneTnyeckoe pegakTUpOBaHUE
KYyJbTYPHBIX pacTeHui. Uem
TEHETUYECKOE PEIAKTUPOBAHUE
OTJIMYAETCS] OT TEHETUYECKOU
MOIU(DUKAIIUH.

[TorCck HOBBIX T€EHOB-MUILICHEM:
CYIIECTBYIOIIUE METOIUKHU.
[Mposenenue in silico ananmsa.
['enHas WHXEHEpUs 3€PHOBBIX
KyJbTyp. ['eHHast uHxeHepus

xJiormyaTHuka. I 'eHHas WHXXCHCPHUA

IIPUHLINI JEUCTBUSA 3aKOHA
TOMOJIOTUYECKUX PAJIOB

B HaCJIe,Z[CTBGHHOﬁ N3MCHYHNBOCTHU

PackpriBaTh copepxaHue TEPMUHOB U
MOHATHN: KJIIETOYHAs U T€HHAs
VH)XEHEPUsI PACTEHUM, TEHETUUECKOE
penaktupoBanue, ' MO, in silico
aHaJIN3.

OnuceIBaTh NpOLIECC KIETOYHOU U
T€HHOW UHKEHEPUU PACTECHUH,
MPUHLINIBI TEHETUYECKOTO
penaktupoBanus, cozganue [’ MO,
sTamnsl in Silico aHanu3a.
XapakTepu3oBaTh COBPEMEHHBIE
JIOCTHXKEHUS TEHHOM U KJIETOYHOM
WHKEHEPUH PA3HBIX BUJOB PACTECHUN,
nposeacHue In silico ananm3za.
PaznuyaTh reHHYIO U KJIE€TOYHYIO
WHXECHEPHIO.

CpaBHUBaTh OMOTEXHOJIOTHIECKUE
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4. Nnxenepus

B OMOJIOTHUH KUBOTHBIX

ToMata. [ eHHas HH)KCHEPHUS COMH.
['eHHas MEYKCHEPHS IIJI0J0BBIX
KyJbTYp. I 'eHHass HHKEHEPHUs
KapTodens.

[TpakTuueckas padota «IIpoBenerue
in silico aHanM3a M1 MOMCKA HOBBIX
TCHOB-MUIIICHEH IJIs1 peAaKTHPOBAHUS

KYJbTYPHOTO pacTeHHUs (Ha BEIOOD)»

CoBpEMEHHBIE METO/TbI

B )KUBOTHOBOJICTBE: TPAHCILJIAHTAIUS
SMOPHOHOB, XUMEPHBIE )KHBOTHBIC,
KJIOHUPOBAHHUE.

['enHas nnxenepus

B )KUBOTHOBOJICTBE.

[IpakTuueckas padora «lIpoBenenue
in silico amanu3a 1g moMCKa HOBBIX
TC€HOB-MUIIICHEH JJI PEIaKTUPOBAHUS

YKUBOTHOT0» (Ha BBIOOD).

METOJIbI B CEJIEKIIUN PACTEHUM.
BBISBIATE pa3znuuus MEXIy
F€HETUYECKUM PEAAKTUPOBAHUEM U
T€HEeTUYECKOW MoauduKaImen.
XapakTepu3oBaTh OCOOCHHOCTH 1
GbyHKIUY.

dopMyITUpOBaTh U OOBICHSITH
MIPUHIMI KJIETOYHOW U TEHHOMN
WH)XEHEPUH, TEHETUYECKOTO
PEIaKTUPOBAHUSA U TEHETUYECKOU
MO U (DHUKAITUH

PackpsIBaTh conepxanne TEPMUHOB U
MMOHSATHH.

OnuceIBaTh TPaHCIJIAHTALAIO
AMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu30BaTh TPAHCILUIAHTAIIAIO
AMOPHOHOB, XMMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

Paznuuarth TpaHCIIaHTAIIAIO

AMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
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Temwvl 3anamuu

WUTOTO 10 MOJIYJTIO
OBILEE KOJIMYECTBO
YACOB ITO TTIPOTPAMME

Konuuecmeso

yacose

34
68

OcHosHoe coOeparcanue

I/ICCJ'IeI[OBaTGJIBCKa}I pa60Ta «['eHHas
HHXXCHCPUA )KUBOTHBIX: apI'yYMCHTBI

3a U IPOTHUB

Buovwl oesmenvnocmu obyuarowuxcs

KJIOHUPOBAHHUE.
CpaBHHBaTh TPAHCIUIAHTALIAIO
AMOPHOHOB, XUMEPHBIX )KHBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTb 0COOEHHOCTH U
(GyHKLIHH.

dopMynUpoBaTh U OOBACHSITH
MPUHIINAI T€HHOW UHXKEHEPUH,
TF€HETUYECKOr0 PEAAKTUPOBAHUS U

FeHETUYECKOMN MOI[PI(i)I/IKaIII/IH
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