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MMOACHUTEJIBHASA 3AIIMCKA

AKTYaJIbHOCTH U HA3HAY€eHHUEe IPOrpaMMbl

Pabouas mporpamma Kypca BHEYpOUHOU JesTeabHOCTH «COBpEeMEHHbBIE arpoOHOTEXHOIOTHI
Ui cpenHero oOmiero oOpa3zoBaHus (Jalee — mporpaMma) paspadoTaHa B COOTBETCTBHH C
TpeboBanusiMu DenepanbHOr0 TOCYAaPCTBEHHOT0 00pa30BaTENILHOTO CTaHAApTa CPEIHEro OOIIero
obpaszoBanus (PI'OC COO), opueHTHpOBaHA Ha OOECICUCHHE WHIMBUIYAIbHBIX IMOTPEOHOCTEH
o0yJaromuxcss ¥ HampaBlieHa Ha JOCTHIKECHHE IUIAHUPYEMBIX PpEe3yJIbTaTOB OCBOEHHUS IPOTPAMMBI
cpenHero oOmiero oOpa3oBaHMsI C y4eTOM BBIOOpa ydaCTHHKaMU OOpa30BaTENbHBIX OTHOILIECHUI
KypPCOB BHEYPOYHOU JEATEIHHOCTH. DTO MO3BOJISIET 00CCIIEUUTh €MHCTBO 0053aTeIbHBIX TPEOOBAHMIA
®dI'OC COO BO BceM IPOCTPAHCTBE IIKOJBHOTO OOpa30BaHUs: HE TOJBKO Ha ypOKe, HO M 3a €ro
IIpEJIEIaMU.

Hactosammii xypc mpegHazHadyeH JUisl YrayOJEHHOTO W3y4deHHUsi OMOJOTHMYECKHX SBIICHUN H
3aKOHOMEPHOCTEH, pacIIMpeHus] 0a30BbIX 3HAHWH, PAa3BUTHS NMPAKTHUYECKUX YMEHUI W HABBHIKOB B
COBpPEMEHHOU OMOJIOTHH.

AKTYaJIbHOCTH pPeaju3aluu NporpaMmsl

[Tporpammoii mpeaycMoTpeHo GopMUPOBAHUE COBPEMEHHOTO TEOPETHUECKOTO YPOBHS 3HAHUM,
a TaKXe MPaKTUYECKOTO OMbITa PabOThI C J1a0OpPaTOpHBIM OOOPYAOBAaHUEM, OBJIAJCHHE IPUEMAMU
UCCIIEIOBATENILCKOM  JIeATeNbHOCTH. MeToAbl OpraHu3alud  00pa3oBaTENIbHOM M HAy4HO-
UCCIICIOBATEIIbCKOW  JICATENIBHOCTH — IpPEAyCMaTpuBarOT  (opMupoBaHue y  OOy4aromuXcs
HECTAHJIAPTHOTO TBOPYECKOTO MBIILIECHUS, CBOOOJBI CAMOBBIPQKEHUS U HWHAMBUAYAIBHOCTH
CYKJIEHUU.

Jns nmomHoro ydera moTpeOHOCTed  OOyyarommxcs B MPOTpaMMe  HCIOIB3YeTCs
T GepeHIIMPOBAHHBIA TTOAX0/], YTO CTHUMYJIUPYET OOYYaromerocsi K yBEIMYCHHIO MOTPEOHOCTH B
WHAVBUAYAIbHON, HWHTEIUIEKTYaTbHOW W TO3HABATEeNbHON JAEATeTbHOCTH M Pa3BUTHUIO HAYYHO-
UCCIIEIOBATENbCKAX ~ HABBIKOB. [Iporpamma craHeT BOCTpeOOBaHHOM B  TEPBYIO  OdYepenb
00y4aroImyuMuCs, KOTOpble UMEIOT CTOMKHII MHTEpeC M COOTBETCTBYIOLIYIO MOTHUBALUIO K M3YUECHHUIO
IPEMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA,eCTECTBEHHBIX HAYK ¥ TEXHOJIOTHH.

B Hacrosmee BpeMs Ouonormueckoe oOpa3oBaHHME JIOJDKHO OOECHEUUTh BBITYCKHHUKAM
BBICOKYIO OMOJIOTHUYECKYI0, YIKOJIIOTHUECKYIO U TIPUPOAOOXPAHUTEIHHYIO TPAMOTHOCTb.



3HaHuss B 00JAcTH OCHOBHBIX OWOJIOTMYECKUX 3aKOHOB, TeOpuid W uaeil QpopMupyroT
HPABCTBEHHbIE HOPMBI M TPUHLUIIBI OTHOIIEHUS K KHUBOW mpupoje. B kauecTBe 1IEHHOCTHBIX
OpPUEHTHPOB OMOJIOTHUECKOTO0 00pa30BaHUs BHICTYNAIOT OOBEKTHI, H3ydyaeMble B Kypce OMOJIOTHH, K
KOTOpPBIM y ydanmxcs (opMHUpyeTcsi IIEHHOCTHOE OTHouueHue. Ilpu sToM Beayliyro poiib UTparoT
MIO3HABATENIbHBIC IICHHOCTH, TaK KaK JaHHBIA y4eOHBIM MNpenaMeT BXOAWUT B TPYHIY HPEIMETOB
MO3HABATEJILHOTO LIMKJIA, TJIaBHAS 1L[E1b KOTOPBIX 3aKIII0OUAETCS B MU3YyYECHUH COBPEMEHHBIX CIIOCOOOB
pemieHust  I00aNBHBIX  MpOOJieM  coBpeMeHHocTH. [Iporpamma mpecnenyer HE  TOJBKO
oOpa3oBaTenbHble, HO U BOCIHTATEIbHBIC LEIH, IMOCKOJIBKY OHa CIOCOOCTBYET (OPMHUPOBAHUIO
HKOJIOTHYECKOTO U OMOTEXHOJIOTUYHOTO MBIIIJICHUS Y TTOPACTAIOIIETOMTOKOJICHHUSI.

BapuanTsl peanu3anumn nporpaMMbl 1 (popMbI IPOBeIeHHU s 3AHATHIA

Peanusanuss mporpaMMbl — MpennojiaracT — MUCHojb30BaHMe (opM  paboOTBl, KOTOpHIE
pelyCMaTPUBAIOT aKTUBHOCTh U CAMOCTOSITEIbHOCTh O0YYarOIIMXCS, COYETaHWE UHAUBUAYAIbHON U
IpyNInoBold  pabOThl, MPOEKTHYIO M  HCCIEOBATEIbCKYIO JAEATENbHOCTh. TakuMm  0o0pasom,
BOBJICUEHHOCTh OOYYAIOIIMXCS B JAHHYIO BHEYPOUHYIO JIESATEIBHOCTh MO3BOJIUT O0ECIEYUTh UX
CaMOOIIpeIeNICHNE, PACIIUPUTh 30HBI TIOMCKA CBOMX MHTEPECOB B PA3IMYHBIX cepax eCTECTBEHHO-
HAyYHBIX 3HAHUH, IEPEOCMBICIUTE CBOM CBSI3U C OKPY)KAIOIIMMH, CBOE MECTO CpeAH JIPyrux
monedi. B menmom peanmuzamysi mporpaMMbl  BHOCHMT BKJIQJ B HPAaBCTBEHHOE U COLMAIBbHOE
dbopMupOBaHHE TUUYHOCTH.

[Tporpamma MoxeT OBITh peasinzoBaHa B padore ¢ ooyuaronumrcs 10 i 11kmaccos.

[Iporpamma kypca paccuMTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEIyCMOTPEHBI TaKHe
dbopmbl  paboThl, Kak Oecedpl, JUCKYCCHM, MAaCTEp-KJIACChl, 3KCKYPCHU Ha MPOU3BOJICTBO,
aHaJIM3 KeWCOB, BCTPEUM C MPEACTaBUTENSIMU pasHbIX mpodeccuii, mpodeccuoHaIbHble MPOOHI,
KOMMYHHKATHBHBIE U JEJIOBBIC UTPBI, KOHCYJIbTAIIMH MIE1arora u ICUX0Jora.

[IporpaMmMa MokeT ObITh  pealii30BaHa B  TEYEHHE OJHOTO y4eOHOro roja ¢
oOyyarommmucs 10 u 11 xmaccoB, ecnu 3aHATHS TPOBOAATCA 2 pa3a B Henmenmoo. Mnm B TeueHue
JBYX JIET, €CIIM 3aHATUS IPOBOAATCS 1 pa3 B HeZemo.



B3anmocBs3s ¢ penepajbHOi padoyeil MpOorpaMMoii BOCIMTAHUA

[Iporpamma Kypca BHEYPOUHOH JESATEIBHOCTH pa3paboTaHa C YYETOM PEKOMEHIAINHA
denepanbHO  pabodeil MpOrpaMMbl  BOCIUTAHUS, YYHTBIBAET IICHXOJOTO- TEAarOrHYeCKUe
OCOOCHHOCTH JIaHHBIX  BO3PACTHBIX  KaTeropuil. ITO  MO3BOJIAET HAa MPAKTUKE COCTUHUTH
OoOy4arollyl0 ¥ BOCHUTATEIbHYIO JESATENbHOCTh II€larora, OPUEHTUPOBATh €€ HE TOJbKO Ha
MHTEJUIEKTYaJIbHOE, HO ¥ Ha HDAaBCTBEHHOE, COI[MAIbHOEPA3BUTHE peOeHKa. DTO MPOSBISETCS B:

— BOCIIMUTAaHUM OCO3HAHHOM OKOJIOTMYECKH MPABUJIBHOM MOTHBAalUM B TIOBEICHUU U
NEATeIbHOCTH  4Yepe3  (OPMHPOBAHHE CHCTEMBI  YOCKICHHH, OCHOBAaHHBIX Ha KOHKPETHBIX
3HAHUAX

— CTAHOBJICHUW JIMYHOCTH OOYYAIOIIMXCS KaK IICJIOCTHOW, HaXOMSIICHCSIB TapMOHUH
C OKPYIKaIOIUM MHPOM, CIIOCOOHOM K PEIICHUI0 YKOJIOTHUECKUX MTPOOIeM;

— MPUOPUTETE  JIMYHOCTHBIX  PE3YJbTAaTOB  peallu3allud  MpPOrpamMMbl  BHEYPOUHOU
NeSITeIbHOCTH, HAIICAIINX CBOE OTPAXKEHHE W KOHKPETH3aluio B (enepanbHOil pabodeii mporpaMmsl
BOCTIMTAHHUS.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM
JAEATEJBHOCTH

3aHATHA B paMKax IIporpaMmbl HaIIPaBJICHbBI Ha obecreyeHne JOCTHIXKCHUA 06y‘~IaIOIJ_II/IMI/IC$I
CICAYIOUX JTUIYHOCTHBIX, MCTAITPCAMETHBIX U IPCIAMCTHBIX 06p330BaTeJII)HBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI:
8 chepe epasicOancKo2o 60CNUMAaHUsAL:

— TOTOBHOCTb K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTHU IIPU BbIIIOJIHCHHUN OMOJIOTHYSCKUX
OKCIICPUMCHTOB;

— CIOCOOHOCTH OMPEENATh COOCTBEHHYIO TO3UIIMIO TI0 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM
JKU3HU U OOBSICHATH €€

— TOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINIOJIHEHUS  Y4EOHBIX,
[IO3HABATEIIBHBIX W HCCIEAOBATEIILCKUX 3a/1ad, YBaXXUTEIbHOMY OTHOILIEHHS K MHEHUIO
OIIOHEHTOB MPHU 00CYX JAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAECPHKAHUS;

6 chepe nampuomuuecKo2o 0CHUMAaHUA!

— IIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACJIEIUI0 W MAMSITHUKAM TPHUPOIBI, TOCTUKEHUSIM
Poccun B Hayke;

— CIOCOOHOCThH OIICHMBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBJIEHHWE W PAa3BUTHE OHMOJIOTHH,
MOHMMAaHUE 3HAYeHHUs] OHOJOTUM B TIO3HAHMHM 3aKOHOB TPHUPOJIBI, B JKU3HH YelOBEKa U
COBPEMEHHOT0 00I11eCTBa;

6 cghepe 0YX08HO-HPABCMBEHHO20 80CNUMAHUSL:

— CIOCOOHOCTH OIIEHWBATH CHUTYAIlMIO M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

— OCO3HaHHWE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMYHUBOTO OYIYyIIEro;

8 cghepe scmemuyecko20 60CNUMAHUSL:

— TIOHUMaHWE YMOIIMOHATLHOTO BO3/IEHCTBUSI )KUBOW MIPUPOIBI U €€ IIEHHOCTH;
6 cghepe usuuecko2o 60CNUMAHUAL:

— TIOHUMaHHWe IIEHHOCTH 3JJ0POBOTO M 0€30MacHOro o0pa3a )K13HH,

— OCO3HaHHWE IMOCJEACTBUI W HEMpUSATHE BPEIHBIX TPUBBIYCK (ymotpebneHue
QJIKOTOJIsI, HAPKOTUKOB, KypEHUs);

6 cihepe mpy0o6020 8ocCnuUmManus.
— TOTOBHOCTh K aKTHBHOU JESATEIBHOCTH OHMOJOTMYECKON M IKOJOTMYECKON HampaBlIEeHHOCTH,

CIIOCOOHOCTH HHUIIUUPOBATh, IINIAHUPOBATH W CaAMOCTOSATCIIBHO  BBIIIOJHATH  TAKYIO
ACATCIIBHOCTD,



MHTEpeC K NPAaKTUYECKOMY H3YUEHUIO podeccHii, CBI3aHHBIX C OMOIOTHEH;

TOTOBHOCTB M CIIOCOOHOCTH K O6pa3OBaHI/IIO n caMoo6pa30BaHmo Ha HpOTﬂ)KeHI/II/IBceﬁ KHU3HH,
68 cqbepe IKOJ102UHECKO20 60CNUMAHUA.

OKOJOIrH4CCKH uenecoo6pa3Hoe OTHOIICHHUE K IPHUPOAC KaK MHMCTOYHHKY >XH3HHU Ha 3CMJ'I6,
OCHOBC €€ CYHICCTBOBAaHMA,

HOBBIIIEHUE YPOBHSI 3KOJIOTMYECKOH KyIbTyphbl: IMPHOOpPETEHUE ONbITa IJAaHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IOCIEACTBUN ISl OKPYXKAIOLIEH CPEebl;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOPETACMBIC NMPU U3YUYCHUU OMOJIOTHH 3HAHHMS M YMEHUS IPH
pemieHn mpoOJeM, CBSA3aHHBIX C PANMOHAIBHBIM MPHUPOAOIONIL30BaHUEM (COOIIOICHIE
IPaBWJI TIOBEJICHUS B MPHPOJE, HANPABICHHBIX Ha COXpPAHCHUE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OUOCheph);

AKTUBHOE HEMPUATHE JICHCTBUH, MPUHOCAIIUX BPEI OKPYXKAIOIICH MPUPOIHON cpelie, YMEHHE
HpOI‘HO?;I/IpOBaTb He6JIaFOHpI/I$ITHBI€ OKOJIOTHYCCKUC ITOCJICACTBUA HpeI[HpI/IHI/IMaeMBIX
JICHCTBHUI ¥ MPEIOTBpAIATh UX;

8 chepe HayuH020 NO3HAHUSL:

NOHUMaHHUE CIHENUPHUKK OUOJIOTMM KaK HAyKH, OCO3HaHHE €€ poiau B (OpMUpOBaHUH
pPAIlMOHATILHOTO ~ HAyYHOTO  MBINIICHHUS, CO3JaHHWE I[EJIOCTHOTO  IPEJACTaBICHUS 00
OKpY’KarolIeM MUpE KakK O €IIUHCTBE MIPUPO/IbI, YEIOBEKA M OOIIECTBA, B [O3HAHUH ITPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH MTPOOJIEM COXPAHCHHSI PUPOJHOTO PAaBHOBECHSI,

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHHM Ul COBPEMEHHOM LIMBUIIM3ALMU:00€eCTIeYeHe HOBOTO
YPOBHS pPa3BUTHSI MEIULMHBI; CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX pelIaTh
pecypcHble MpoOJeMbl pa3BUTHS UEIOBEUECTBA; IOMCK IyTedl BbIXOJAa M3 INI00AIBHBIX
IKOJIOTMYECKUX IpobsieM u  obecrieueHue Iepexoja K  YCTOWYMBOMY  pa3BUTHIO,
paLMOHATILHOMY MCIIOJIBb30BaHUIO IPUPOAHBIX PECYpCOB U (POPMUPOBAHHMIO HOBBIX CTaHIAapPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OWOJIOTMYECKHUX 3HAHUM B IIeNAX MNOBBIMIEHUS OO0Iei
KYJIBTYpbl, €CTECTBEHHO-HayYyHOW TIPaMOTHOCTH KaK COCTaBHOM YacTH (PYHKIMOHAIBbHOM
rPaMOTHOCTH o0yyaromuxcs, GopMUpyeMol Npy U3y4eHUHONOIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTh MCMOJIb30BaTh MOJTyYyaeMble 3HAHUS JIsl aHAIM3a HUOOBSICHEHHS SIBIICHUMA
OKPYKAIOIIEr0 MUpa W MPOUCXOAAIIMX B HEM W3MEHEHMI; yMEHHE JellaTh 00OCHOBaHHBIC
3aKJIIOYEHUST Ha OCHOBE HAYYHBIX (DAKTOB W HMMEIONIMXCS JAHHBIX C IETbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO UCIOJIb30BaTh OMOIOTUYECKUE 3HAHUS ISl pellleHus Tpo0seM B
peabHbBIX KU3HEHHBIX CUTYAIUIX;

OCO3HAHME IICHHOCTH HAay4HOH JesATEJbHOCTH, T'OTOBHOCTb OCYIIECTBISATh HPOEKTHYIO U
HCCJIEOBATEILCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHI0, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHHUH 10 OMOJIOTUH B COOTBETCTBHUHU C )KU3HEHHBIMHU MOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATBI:
6 cthepe 061a0eHUA YHUBEPCATLHBIMU YUEOHBIMU NOZHAGAM ETILHBIMU OCULCIGUAMU:
bazosvle nocuyeckue 0elcmeust.:

CaMOCTOSITENILHO ~ (OPMYJIUPOBaTh UM aKTyalIM3UpoBaTh IMpoOIeMy, paccMaTpHUBaTh €€
BCECTOPOHHE;
HCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN TMPUEMBI JIOTMYECKOTO MBIIUICHHs (aHalln3a, CHHTE3a,

CpaBHEHHUs, KiIacCH(PHUKAIUU, OOOOIEHHUs), PACKPHIBATh CMBICI OHOJIOTHYECKHX TOHSATHI
(BBLOENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATh CBS3U C APYTUMU MOHITHIMH);

OnpeaAC/IsITL LCJINM ACATCIIBHOCTH, 3aJaBasd MHapaMCTpbl W KPUTCpUU HUX JOCTUIKCHUA,
COOTHOCHUTD PE3YJIBbTAThI ACATCIBHOCTH C IIOCTABJICHHBIMHU LCIIAMU,



UCIIO0JIb30BaTh OMOIOTHYECKUE TIOHATHS [T O0BSICHEHUS (PaKTOB U SIBICHUH KUBOU PUPOIBI;

CTPOUTH JIOTUYECKUE PACCY)KICHMs (MHIYKTUBHBIE, NEIYKTHBHbBIC, 11O AHAJOI'MH), BBIABIATDH
3aKOHOMEPHOCTH M TPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYINPOBATH BBIBOJBI U
3aKJIH0YCHUS;

NPUMEHSTh CXEMHO-MOJENBHBIC CPEACTBA ISl TPEICTABICHHUS CYIICCTBCHHBIX CBS3CH H
OTHONICHHH B M3y4YaeMbIX OMOJOTHYECKMX OOBEKTaX, a TaK)Ke MPOTUBOPEUYHH pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

bazoevie ucciedosamenbexue OelUcmeus.

BJIaJACTh HaBbIKAMH y‘IGGHO-HCCHGI{OBaTeHBCKOﬁ u HpOGKTHOfI JACATCIIBHOCTH, HaBBbIKAMH
pasp€iCHusd HpO6HCM; CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIbHOMY ITOUCKY MCTOOOB
peICHUA NPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHU A,

UCIIOJIB30BATh Pa3jIM4YHbIE BHUIBI JEATEIBHOCTU II0 IOJYYEHHIO HOBOIO 3HAHUSA, €ro
UHTEpIpeTannu, IpeoOpa3oBaHUI0 U NIPUMEHEHHIO B y4eOHBIX CUTYallUsX, B TOM YHCJE NPH
CO3JIaHUM Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

dbopMHUpPOBATh HAYYHBIA THUIl MBINLICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMHU
MOHATUSAMHU U METOJIAMMU;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIE 3a/Jauyd B 0Opa30BATENbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

paboma ¢ ungopmayueii:

OPUEHTUPOBATHCS B Pa3NUYHBIX HMCTOYHMKAX HH(popMmanuu (TeKcTe ydeOHOro mocobus,
HAy4YHO-TIOMYJISIPHOM JInTepaType, OMOJIOTHUECKUX CIIOBAPSIX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHaIM3UpOBaTh HHGOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MIPEACTABJICHUS, KPUTUUECKH OIIEHUBATHEE JOCTOBEPHOCTH U HEIIPOTUBOPEUYMUBOCTH;

dbopMynupoBaTh 3ampockl M MPUMEHATHh pa3IWYHbIE METOJbl NpPU TOUCKE U OTOOpe
Oouosiornueckoit H(GopMaIu, HeoOXOAUMOMN TSI BHITTOJTHEHUS YUeOHBIX 33/1a4;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMalbHYIO  (QOpMYy MpEACTaBIEHUS  OUOJOTHYECKOU
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsl, TaOIULbI, PUCYHKHH JIp.);

UCIIOJIb30BaTh HAay4HbIM S3bIK B KadecTBE CpelcTBa Npu padoTe ¢ OHOIOrMYecKoi
uHpopManuel: MPUMEHATh XUMHUECKUe, (PU3NYeCKUe U MaTeMaTHYeCKUe 3HAKH U CUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATypy, HCIOIB30BaTh M TMPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

6 chepe osnadenusn ynugepcanibHIMuU KOMMYHUKAMUGHBIMU OCHCMEUAMU:
obwenue:

OCYILECTBIIATh KOMMYHHUKAIlMM BO BceX c¢epax >KWU3HU; AaKTUBHO Y4YacTBOBAThB JMAJIOre
WIM TUCKYCCHM TI0 CYIIECTBY 0OCYKJaeMOW TeMbl (yMEHHE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh
CYKIEHHSI OTHOCUTEIIBHO BBINOJHEHMS MpeaIaraéMoi 3ajaud, YYMTHIBaTb HHTEPECH U
COTJIACOBAHHOCTD MO3UIUHI APYTrUX YUaCTHUKOB JUAJIOTa WIH TUCKYCCUH);

Pa3BCPHYTO U JIOTUYHO HU3JIaraTb CBOKO TOUKY 3PCHUA C UCIIOJIB30BAHUCM A3BIKOBBIX CPCACTB,
COBMECTHAS 0eSIMENbHOCb

BLI6I/IpaTL TEMAaTUKy U MCETOJbl COBMCCTHBIX JEUCTBHI C y4€TOM 06II_II/IX HHTCPCCOB U
BO3MOKHOCTEH KaXXJ10T0 4JI€Ha KOJIJICKTHUBA,

IIPUHUMATh LIEJI1 COBMECTHOM ACATEIIBHOCTH, OPIraHU30BBIBATh U KOOPIUHUPOBATH IEUCTBUS 110
€€ JIOCTMIKEHHUIO: COCTAaBIATh IUIAH JEWCTBUM, pACIpENeNsITh pPOJIU C Y4€TOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHOM paboTHhI;

mpeiaraTh HOBBIC IPOEKTHI, OICHWBATh HJEW C IIO3WIMHA HOBU3HBI, OPHUTHHAIHHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh MO3UTHBHOE CTPATETHMUYSCKOE MOBEACHHE B PA3JIMYHBIX CHUTYAIHSX, TPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHEIM;

6 chepe 061a0eHUA YHUBEPCAIbHBIMU PE2YIAMUCHBIMU OCUCIBUAMU:



camoopeaHusayus.’

HCIOJB30BATh OHMOJIOTMYECKUE 3HAHUS JJIs1 BBISABJICHUSA npo6neM U HUX PpCHICHUA B
KHN3HCHHBIX U y‘-IGGHBIX CUTyalUsIX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUN IIEJIEBbIe U CMBICIOBbIE YCTAHOBKH B CBOUX
JEHCTBUAX M MOCTYIKAax 10 OTHOLIECHHWIO K YKMBOW IPHUPOJE, CBOEMY 3/10pPOBbIO U 370POBBIO
OKPY’KaIOIIHNX;

paciupsTh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX IPEAIIOUYTEHUI;

JCJIaTh OCO3HAHHBIN BBI60p, APpryMmMmCHTHPOBATL €TO, 6paTB OTBCTCTBCHHOCTD 3a PCIHICHUC,
CAMOKOHRmMpPOJb!

JaBaTb OLCHKY HOBBIM CHTYyallMsM, BHOCHUTH KOPPEKTHBBEI B ACATCIIBHOCTH,0LICHUBATH
COOTBCTCTBUC PCIYJILTATOB LCJIAM,

MPUHUMATh MOTHBBI U @pTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yJIbTaTOBIEATEIbHOCTH;
IMOYUOHATILHBIL UHMELIEKM, NPEeONONALaAIoWUL CPOPMUPOBAHHOCDb.

CaMOpEryJIMPOBaHUs, BKIIFOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPHUHUMATh OTBETCTBEHHOCTH 32
CBOC TIOBEJICHHE, CIIOCOOHOCTh a/IallTUPOBATHCS K AIMOIMOHAILHBIM U3MEHECHUSM U MIPOSIBIIATH
THOKOCTB;

BHYTPCHHEH MOTHBAllUM, BKJIOYAIOIIEH CTPEMJICHHME K JOCTHMIKEHUIO LEIH M YCIEXY,
ONTUMM3M, HHULIUATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/s U3 CBOUX BO3MOYKHOCTEN;
npunamue cebs u Opyaux:

IMPpUHUMATb ce6;1, IHOHHUMas CBOM HEJOCTATKHU M JOCTOMHCTBA,
IMpU3HaBaTh CBOC IIPABO U IIPABO APYI'UX Ha OIIINOKH.

INPEJAMETHBIE PE3YJIbTATBI:

YMEHME BJAJIETh CUCTEMOM OMOJOTMYECKMX 3HAHHM, KOTOpas BKJIIOUAET OCHOBOIIOJIATaoIINe
OMOJIOTUYECKHEe TEPMUHBI W TIOHATUS (PKU3Hb, KJIETKA, TKaHb, OpPraH, OpTaHWU3M, BHJ,
MOMYJIsALUsI, ONOCUHTE3 OeJIKa, HACIEeICTBEHHOCTh, K3MEHUYHNBOCTh, POCT U Pa3BUTHE U JP.);

BJIAJICHUE CHUCTEMOI 3HaHMI 00 OCHOBHBIX METOJAaX HAYYHOTO IO3HAHUS, UCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAaHUIX MUBBIX OOBEKTOB M 3KOCHCTEM (OMMCaHWE, H3MEpEHHE,
NpoBe/IeHUEe HAOJIOJCHUI); CIIocOOaMU BBISIBICHUS M OLEHKH AHTPOINOTICHHBIX M3MEHEHHH B
HPpUPOLE;

YMEHHUE YCTAaHaBJIMBATh B3aMMOCBS3U MEXIY CTPOCHHEM U (PYHKIUSAMH: KIETOK

Pa3HBIX TKaHEW; OPraHaAMHM M CUCTEMAMM OpPraHOB Y PaCTEHHUM; dTallaMH KJIETOYHOTO IUKJIA U
KU3HEHHBIX IIUKJIOB OPTaHU3MOB; T€HOTUIIOM U (P€HOTHIIOM;

YMCHHUE pPEIIaTb ITOWCKOBLBIC OHOJIOrHYECKHE 3aaa4yu, BBIABJIATH MNPUYUHHO-CIICACTBCHHBIC
CBA3U MCKAY MUCCICAYCMbIMU OMOJIOTHYECKUMH O6’beKTaMI/I, nmponeccaMmm " ABJICHUAMMU,
ACJIaTh BBIBOABI Y IIPOTHO3bI HA OCHOBAHUU IMOJTYYCHHBIX PE3YJIBTATOB,

YMCHUC BbIIBUT'ATH TUIIOTE3LI, IIPOBEPATH UX IKCIICPUMCHTAJIbHBIMU CpeHCTBaMH,(bOpMyHHPYH
OEJIb UCCICAOBAHMA, aHATIU3UPOBATD MMOJIYYCHHBIC PE3YJIbTAaThl U J€J1aTh BBIBOJbI,

YMEHUE OLIEHUBATh OSTHUYECKHWE AaCMEeKThl COBPEMEHHBIX HCCIEeIOBaHMW B  00JacTu
OMOTEXHOJOTMH M TeHETUYECKUX TEeXHOJOTHM (HampaBlIeHHOE U3MEHEHUE TeHOMa U CO3JaHue
TPAaHCT€HHBIX OPraHU3MOB);

yYMEHHE MOTUBHPOBATH CBOM BbIOOp Oyaymied npodeccuoHaIbHON AESITEeIbHOCTH B 00JacTH
OMoIOTUH, MEIUIUHBI, OMOTEXHOJOTHH, CEIbCKOIO XO3SIMCTBA; YIIyOJsATh MO3HABATENbHBIN
MHTEpEC, HamnpaBiICHHBIH Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH mpodeccun u
IPOI0JDKEHHE OMOJIOTHYECKOTO 00pa3oBaHMs B OpPraHM3alUsiX CpPelHero npogeccuoHanbHOro
Y BBICIIIETO 00pa30BaHUA.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTH

Moayab «ArpoTeXHOJOTrHH HACTOsIIEro u oyaymero». 10 kiaacce (34 4)

1. Buomexnonozus xax nayxa (4 u)

Hctopusi BO3HMKHOBEHHS HAayKH, OCHOBHBIE pa3/elbl, CBSI3b OMOTEXHOJIOTUU C JPYTHMMH
Haykamu (Omomnorueii, OOTaHWKOW, 300JOTHEH, MHUKpOOUOJIOTHEW, OWOXHUMHEH, (UIHOIOTHEH,
FeHETUKOW, MEIUIIMHON) U OTpacisiMU MPOMBIIUIEHHOCTH (TIMILEBasi, JIerkas), CeIbCKOro XO03siicTBa
(’KMBOTHOBOJICTBO, PACTEHHEBOJCTBO) M 3JIpaBOOXpaHeHueM, u3BectHbie By3bl 1 HUU, cBsizannbie ¢
OMOTEXHOJIOTHEH:

" ®denepanbHOE TOCYIAPCTBEHHOE YyupekaeHue «DeaepalbHblil UCCIEAOBATEIbCKUNA LIEHTP
«DyHIaMeHTaJIbHBIE OCHOBBI OMoTexHosorun» Poccuiickoii akagemun Hayk» (OUL] buorexnonorun
PAH)";

" denepanbHOE TOCYAAPCTBEHHOE OIOPKETHOE HAYYHOE YUPEKICHUE
«Bcepoccuiickuii Hay4yHO-UCCIIEIOBATENLCKUNM HMHCTUTYT CEIbCKOXO3AUCTBEHHOW OMOTEXHOIOTHUHN)»
(OI'BHY BHUHCB)?;

® denepanbHOE rOCYAaPCTBEHHOE OI0HKETHOE HAYYHOE YUPEKICHHE
«DenepanbHblil HccaeAOBATENIbCKUNA LEHTP BcepocCuickuil MHCTUTYT N€HETHUYECKHXPECYpPCOB
pactenuit umenu H.W. Basunosa» (PI'BHY OUIL BI/IP)3;

= QepepanbHOE roCcyapCTBEHHOE OIOIKETHOE Hay4HOE yUpexaeHUE
«Bcepoccuniicknii Hay4HO-UCCIIEI0BATEIbCKUI UHCTUTYT CEIBbCKOXO0351CTBEHHOU
mukpoGuonorun» (PI'BHY BHUMCXM)*;

" ®denepanpHOE roCyJ1apCTBEHHOE O10KETHOE Hay4YHOE YUpEXKICHUE
«DenepanbHbI HCCIIEeN0BaTEIbCKUN LEHTP Nucturyt UTOJIOTUH U TCHETUKU

Cubupckoro otnenenust Poccuiickoit akanemuu Hayk» (OI'BHY ULul" CO PAH)S;

1 ®denepanbHOE TOCYIapCTBEHHOE yupexkacHue «dDenepanbHbld  HCCIEA0BATEIbCKUN
LIEHTP
«@DyHIaMeHTallbHbIE OCHOBBI  OmoTexHonorum» Poccuiickoit akanmemun Hayk» (DULL
buorexunonoruu PAH): opunmansusiii caiir. — URL: http:/www.fbras.ru

2 denepaibHOE TOCYIAPCTBEHHOE OIO/DKETHOE HaydHoOe yupexJeHue «Bcepoccuiickuit
Hay4YHO- HCCJIE/IOBATEIIbCKUM HMHCTUTYT CEJIbCKO-X03diCcTBEHHON OuorexHosnorun» (PI'BHY
BHUUCB): opurmaneusrii caidt. — URL: http:/www.vniisb.ru

3MenepanbHoe TOCYIapCTBEHHOE OIOUKETHOE HaydHOE yupeskaeHne «DenepaabHbIii
MCCIIeIOBAaTEIbCKHUN IIEeHTP Bcepoccuiicknii MHCTUTYT T€HETHYECKUX PECYpPCOB paCTEHUH MMEHU
H.N.Basunosay (OI'BHY ®UI] BUP): odpunmaneuserii caiit. — URL: http:/www.vir.nw.ru

4 enmepanbHOE TOCYIApCTBEHHOE OIOKETHOE HaydHOE yupexaeHHe «Bcepoccuitckuit
HAay4YHO- HCCJIEJOBATEIbCKUH HHCTUTYT CEJIbCKO-XO3sIHCTBEHHON MuKpoouosorun» (PI'BHY
BHUNCXM):odurmansusiii caint. — URL: http:/www.arriam.ru

5 denepanbHOE TOCYIApPCTBEHHOE OIOHKETHOE HaydHOe yupexaeHue «DeaepaabHbIi
HcClIeIoBaTeNbCKUii  HeHTp WHCTUTYT nuToinorMu ©W TreHeTUKH CHOMPCKOro OTAeIeHUS
Poccwiickoii akagemun nayk» (OI'BHY MHWIulT CO PAH): odwumnumansaenii caiit. — URL:
http:/www.bionet.nsc.ru
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® QenepanbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE OOpa30BaTENbHOE YUPEKACHUE BBICIIETO
obpazoBaHusi «MOCKOBCKHIM (HU3UKO-TEXHHUECCKHUH WHCTUTYT) HAIIMOHAIBHBIN HCCIIEI0BATEIHCKUN
nentpy (OBI'AOY BO MOTH);

= denepanbHOE TOCYAapCTBEHHOE OMOKETHOE 00pa3oBaTEIbHOE YUYPEKICHHE BBICILIETO
obOpazoBaHusi «MOCKOBCKHM  TOCYIapCTBeHHbIH  yHuUBepcuter  uMeHu M.B. JlomoHOocoBa»
(®I'BOY BO MI'V)?;

= denepanbHOE TOCYAApCTBEHHOE OMOKETHOE 00pa30BaTEIbHOE YUYPEKICHHE BBICIIETO
oOpa3zoBanus «CaHkt-IlerepOyprckuii rocynapctBeHHslil yausepcute» (OI'6OY BO CIIoI'Y)%;

® denepanbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE O00Opa3oBaTelIbHOE YUPEKICHUE BBICILIETO
oOpa3zoBanus «HoBocuOupckuil HalMOHAIBHBIN HUCCIEA0BATEIbCKUN TOCYJaAPCTBEHHBIN YHHUBEPCUTET
(®I'AOY BO HI'Y);

= denepanbHOE TOCYIApPCTBEHHOE OMOKETHOE O0pa3oBaTeNbHOE YUPEKIIEHUE BBICIIETO
oOpazoBanus «Pocculickuii rocymapcTBeHHbl arpapHblii yHuBepcurer — MCXA wumenun K.A.
Tumupszera» (PI'BOY BO PITAY-MCXA umenn K.A. TI/IMI/IpreBa)S;

® ABTOHOMHas HEKOMMepdeckas oOpa3oBaTelbHasi OpraHW3alUs BBICIIETO OOpa30BaHUS
«Hayuno-texHonornueckuii yuusepcutet «Cupuyc» (HTY <<C1/1p1/1yc»)6.

CoBpeMeHHbIE HAIIPaBIICHUS Pa3BUTHs arpoOUOTEXHOIOTUH. MeTo/Ibl OMOTEXHOJIOTUU B HAyKe
¥ IpaKTHKe. JIeMOHCTPALIHS BUICOPOIHKOB .

1 ®enepansuoe rocyJIapCTBEHHOE aBTOHOMHOE OOpa30BaTENIbHOE YUPEKJIEHHE BBICIIETO
oOpa3oBaHus «MockoBckuit (hU3UKO-TEXHUYECKU UHCTUTYT) HallMOHAJIbHBIN
uccnenoBarenbckuii  meHTp» (PrAOY BO M®PTU): odunmanesaeii  cait. — URL:
http:/www.mipt.ru

2 denepalibHOE TOCYAapPCTBEHHOE OFOJDKETHOE 00pa30BaTEIbHOE YYPEKJICHHUE BBICIICTO
oOpa3zoBanust «MOCKOBCKHI TOCYJIapCTBEHHBIN yHUBepcuTeT wuMeHH M.B. JlomoHocoBay:
odurmanpHeiii caint. — URL: http:/www. msu.ru

3 denepanbHOE TOCYJAPCTBEHHOE OFOHKETHOE O00pa30BaTENbHOE YUPEKICHHE BBICIIETO
obpazoBanus «Caskr-IleTepOypreckuili rocynapcrBeHHbll  yHuUBepcuter» (PI'BOY BO
CIIoI'Y): odpunmanshsiii caiit. — URL: http:/www.spbu.ru

4 denepalbHOE T'OCYIAPCTBEHHOE aBTOHOMHOE OOpa30BaTEIbHOE YUYPEXKIACHUE BBICHIETO
oOpazoBanust  «HoBocHOMpPCKMII ~ HAalMOHAJIBHBIM  HCCIENOBATENIbCKUM  TOCYAapCTBEHHBIN
yuusepcutet» (PI'’AOY BO HI'Y): odunmansusrii caitr. — URL: http:/www.nsu.ru/n

5 ®denepanbHOE TOCYJAPCTBEHHOE OIOKETHOE OOpa30BaTEIBHOE YUYPEXKICHHE BBICIIErO
oOpa3oBanus «Poccuiickuii rocygapcTBeHHbIi arpapHblid yHuBepcuteT — MCXA nmenn K.A.
Tumupszesa» (PI'BOY BO PI'AY-MCXA umenu K.A. Tumupszesa): opunaibHbIi CalT. —
URL.: http:/www.timacad.ru/

6 Apronomuas HEKOMMep4Yeckasi oOpa3oBaTesbHasi OpPraHW3alusi BBICIIETO O00pa30BaHM
«Hayuno-Ttexnonornuyeckuii yuuBepcuteT «Cupunyc» (HTY «Cupunycy): opunnanbHbIi cailT.
— URL.: http:/www.siriusuniversity.ru/

(Y MIPUJIOKEHHUE.
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Jlabopamopnule u npakmuueckue pabomol

HccnenoBatennckas padora «Co3nanne OMOIOTHYECKH aKTHBHBIX J0OABOK HBUTAMHHOBY.

HccnenoBatensckas pabora «BbiBeeHHE HOBBIX COPTOB pAcTEHUM, MOPOJ XHUBOTHBIX C
3aJJaHHBIMH CBOWCTBAMUY.

HccnenoBatensckas pabora «Coznanue GakTepuil, ClIoCOOHBIX mepepadaTbiBaTbHE(Th U
YCTPaHSATh MOCIEACTBUS €€ Pa3JIMBOB: IUTIOCHI 1 MUHYCBHI».

Okckypceus («broTexHosorus: Hayka v xU3Hb») B By3 uinu HUN.

2. Obwue nonamus 6uomexnonozuu (2 u)

[ToHsATHE OMOTEXHOJNIOTHUHU. 3a4eM YeJIOBEKY OMOTEXHOJIOTHH, B Y€M MX MPEUMYIIECTBO TEpe]
XUMHUUYECKUM cHHTE30M. OCHOBHBIE 06’b€KTbI GI/IOTCXHOJIOFI/II/I: MMPOMBIIIJICHHBIC MUKPOOPraHU3MBbI,
KJICTKH U TKQHH PACTEHHIA, J)KHBOTHBIX.

Jlabopamopnvle u npaxmuueckue pabomol

[Mpaktyeckas padora «[IpruMepsl MPUMEHEHUsT OMOJIOTUIECKUX OOBEKTOBB TBOCH KHU3HHY.

3. Ocobennocmu azpoouomexnonozuu (4 u)

I[lentu w  3amaum arpoOuoTexHOiOruu. OCHOBHBIE OOBEKTHl ~ arpoOMOTEXHOJIOTHHU.
buotexHonoruyeckrue MOAXOAbI AJIS HAJEKHOIO COXPAHEHHUS KOJUIEKUUH TI'€HETHYECKUX PECypcoB
pacteHuit U KHUBOTHBIX. [TOHATHS O TONEBBIX, IN VIr0 M KproKouieKIwsx. PocTu pa3BuTHE KUBOTO
00BEKTa B 3aMKHYTOM CUCTEME B KOHTPOJIMPYEMBIX YCIOBHUSIX: KaK 3TO BO3MOXKHO.

OCHOBHBIE TOMEIICHHS /7151 TOJTHOLEHHON padoThI TAOOpaTOpHH OMOTEXHOIOTHHU (JIAMHUHAPHAS
KOMHATa, CBETOBAas, ABTOKJIABHAs KOMHAThI, IOMEIEHHUE JUIsl MPUTOTOBJIECHUS MHUTATENbHBIX Cpel,
MO€YHas): UX PYHKIMOHAI U OCOOEHHOCTH.

OcHOBHBIE TNPHOOPHI sl OpraHU3alMM J1abOpaTOpuu OMOTEXHOJOIMH, HUX (GYHKLHUH U
BO3MOXKHOCTH (aBTOKJaB, cCyxoxapoBod mikad, auctwuiarop, pH-merp, Bechl, namuHap-O00KC,
CTEpWJIN3AaTOP MHCTPYMEHTOB, CBETOBas YCTAaHOBKA, KJIMMaThyeckas Kamepa, Y®D-uoHHU3ATOD,
XOJIONMIBHUKY JUISl XPAHEHUSl MUTATENbHBIX Cpea U 1Ip.). IHCTpyMEHTHI JUIsl IPUMEHEHUSI METOJI0B
OMOTEXHOJIOTMH PACTeHUH (TIpernapoBaibHas UIia, CKaJbIeNb, MMHIET, HOXKHULBI). OCHOBBI TEXHUKU
Oe3omacHocTH Tnpu pabore ¢ mnpudopamu. OCHOBHBIE MPUOOPHI AJIi OpraHM3alMM J1IabOpaTopHUH
OMOTEXHOJIOTMM: AaBTOKJAB, CYXOXKapoBoil Imikad, auctuiuiarop, pH-merp, Bechl, JamMHHap-OOKC,
CTEpUJIN3aTOp HWHCTPYMEHTOB, CBETOBas YCTaHOBKa, KJIMMaThyeckas Kamepa, Y P-uonHusarop,
XOJIOAWIBHUKY /ISl XPaHEHUs] NMUTATENbHBIX cpel U Ap. MHCTpyMEeHThI A NpUMEHEHHsS METOJI0B
OMOTEXHOJIOTMH PACTEHMI: NpenapoBalbHas UIJIa, CKaJIbIIENb, TUHIET, HOXKHUIIBI.

Jlabopamopnuie u npakmuueckue pabomsi

[TpakTnueckas padbota «KynbTypHOe pacTeHHEe B KyJIbTYypaJIbHOM COCY/E: OIUIIN PACTEHHE B
npoOupKe».

HccnenoBarensckas pabora «PocT yepeHKOB pacTeHUi B BOJIE C Pa3HbIM YPOBHEM
pH».

4. Kynomypa knemox u mraneii (8 u)

Metoabl KyabTypbl KIETOK M TKaHed B cenekuuu. KamrycHas xynbrypa. KyneTypa Ki1eTok u
arperaTtoB kietok. KyneTypa nportoruiactoB. [lonyueHre coMmaTHuecKuX ruOpUI0B METOJOM CIHSTHUS
M30JIMPOBAHHBIX MTPOTOIIACTOB.

Knerounas cenexkuus. Mcnons3oBaHue ralyioniny B CEJIEKIUU.

[Tpumepsl pUMEHEHHsI KYJIbTYp KJIETOK M TKaHEH B HAYYHBIX HCCIIEIOBAaHUSX WUB MPAKTUKE
pasnmuuabix HUM: 3HakOMCTBO C JIUTEpaTypoil — HAYYHBIMHM IYOJUKAIUSMH IO pa3HbIM OOBEKTaM
(MHKpPOOBI, pacTeHUS, )KUBOTHBIE).

XapakTepucTHKa KIETOK, KYJIbTUBUpPYEMBIX IN Vitro. Mopdorenernyeckue myTH pa3BHTHUS
KJICTKH iN Vitro.

W3BecTHBIE KOJUIEKIUU OMOTEXHOJIOTHYECKUX OOBEKTOB — UX POJb, 33Ja4, COCTaB, PUMEPHI
(in Vvitro KOJJIEKIIMU pacTEeHHA, KOJUICKI[MU [ITAMMOB MHUKPOOpraHu3MoB. CeMHHAp 10 MPOYUTAHHON
JAUTEpaType, JOKIAAbl 00YJaIOIINXCs).

buotexHosorus mpon3BoACTBa KYJIbTYPhI KJIIETOK, TKAHEH U OPraHOB PACTEHHI.
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Jlabopamopnvle u npaxmuueckue pabomol

[TpakTrueckas padora «IIpoTOMIaCThI KIETOKY.

HccnenoBatenbckas padora «CyliecTBYONME KOJJICKIMH KJIETOK M ImTamMmMoBB Poccuu u
UX POJIb B Pa3BUTHH I€HETHUECKUX TEXHOJIOTUII».

HccnenoBatennckas padora «I'./]. KaprieueHko Kak TeéHeTHK-3KCIIEPUMEHTATOp U
OHOTEXHOJIOT».

5. ITumamenvnvie cpedst Ona azpoduomexnonozuii (2 u)

Maxkpo- ¥ MHUKpPO3JIEMEHTbl, UCTOYHUKH YTJIECBOJOB, BUTAMHUHBI, KEIUPYIOLIUEAreHThl. TUIIBI
MUTATEIbHBIX CPEJl — KUIKUE U TBEPIbIC.

[TutaTenbHble cpenbl il OMOTEXHOJIOTUN pacTeHui. Pa3paboTka HOBBIX MTUTATENBHBIX CPEll, B
TOM YHCIIe BKIIOYAOIIMX OUOCTUMYISATOPHI U JPYTHE PETYISATOPhI pocTa. MeToabl ONTHMHU3AINUU
nuTaTeNbHbIX cpell. OCHOBHBIE KOMIIOHEHTHI MUTATENbHBIX cpell (MaKpO3JIeMEHThI, MUKPOAJIEMEHTHI,
HMCTOYHHMKHU YTJEPOJa, BUTAMUHBI, KEIHUPYIOUIUE AareHThl, pPEryJsTopel pocTa). YpoeHb pH
MATATEJILHOM CPebl U €r0 BIUSHUE Ha pa3BuTUEe pacTeHuil. Becwl, pH-meTp.

JlabopamopHule u npaxmuueckue pabomol

JlaboparopHas pabota «IlutaTenbHble Cpellbl U YCIOBUS KYIbTUBUPOBAHUS,KYIBTYPHI
pacCTUTEIBHBIX KJIETOK U TKAHEH».

[IpakTuueckas pabora  «lIpuroroBienue CTOKOBBIX  (MaTOYHBIX)  PacTBOPOB
MakKpoO- U MUKPO3JIEMEHTOB MUTATEIBHOM cpeibl 1o nponucu Mypacure u Ckyray.
[IpakTuueckas pabora  «lIpuroroBnenue NUTATEIbHBIX  CpeJ Il  BBEJCHUSB

KyJIbTYpy IN Vitroy.

6. Pezynamopsi pocma Kkax paxmopul ycnexa 6uomexnonozuu pacmenuii (4 v)

Poct  u pasButue pacTeHuH. OcranbHble STanbl ~ OHTOIE€HE3a. Ob61ue
3aKOHOMEPHOCTH POCTa PaCTEHUH.

OcHoBHbBIE KJTacChl (PUTOTOPMOHOB (2yKCUHBI, LIUTOKUHUHBI, THOOepenabl, ABK, aTiiien u
Ip.) ¥ X QYHKIMK HA pa3HBIX dTalax Pa3BUTHS PACTCHHS.

N3BecTHbIE T€HETUYECKHE MEXaHU3Mbl, KOHTPOJIUPYIOIINE POCT U Pa3BUTHUEPACTEHUI.

DHJIOTEHHBIE U YK30TE€HHBIE PETYIISTOPHI POCTA PACTEHUM B TPOOUPKE.

Jlabopamopnvie u npakmuyeckue pabomul

JlaboparopHas pabora «DeHoTHNHMUECKas OLEHKAa POCTa M Pa3BUTHS PacTECHUIB
3aBUCHUMOCTH OT HAMU4YUsl (GPUTOTOPMOHOB B MTUTATENLHOM cpee».

1. Buomexnonozusa pacmenuii (10 u)

Bo3MOXHOCTH  NpUMEHEHUs arpoOMOTEXHOJIOTMH B CEJEKIMHM, CEMEHOBOJICTBE U
MUTOMHHKOBOJICTBE.

bone3nu u umMMmynutet pacrenuii: ot H.M. BaBuiioBa 10 COBpeMEHHOCTH.

VYCKOpeHHass M TpagulLMOHHAs CEJIEKIUSA: COKPAIlaeM CpPOKHM IIOJIY4YEHUs HOBBIX COPTOB.
OcHoBHBIE MeTOJIbI ceneKkiuu. ['nbpuanzanus. @opmbel or6opa. OCHOBHBIE HANPABICHUS CEIEKIUH:
YIIY4IICHUE YPOKaWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U a0MOTHYECKUM (haKTOpaM.

O310poBIeHHE pacTeHUl OT BHPYCOB C TIOMOIIBIO METOAOB OHOTEXHOJIOTHUH: METOMIbI
KYJIbTYpbl anHUKalIbHBIX MEPHUCTEM, TEPMOTEpAIuU, XEMOTEpanuH, KpUOTepamuud U KOMIUJIEKCHOU
tepanuu. [lonydyeHne 0310pOBIEHHOTO MOCAIOYHOIO MaTepHaia — KIyOHeH KapTodens U CaXeHIIEB
IUIOZIOBBIX KYJIBTYD.

KynbTHBHpOBaHME pAaCTUTEIBHOTO MaTepHana B KyJabType IN VIitro: OCHOBHBIE MPUHIIMITBI U
MOJIeNIA KyJIbTUBUPOBaHMs. Kamurycorenes, CyCieH3MOHHbIE KYJIbTYPhIpacTeHU. MUKpOpa3MHOKEHNE
pacTeHnii. JKOHOMUYECKUN F3PPEKT OT BHEAPEHHUS METOJI0OB OMOTEXHOJIOTUH B PACTEHUEBOICTBO.

Kprnoxpanenue pacrennii. Kpuonporekropsl. [locTkprorennas pereHepanusi.

buonorunueckue cpeacTBa 3allMThl PACTEHMM: MPEMMYIIECTBA U IEPCIEKTUBBI IPUMEHEHUS.
Tepmoc u cocyn JIproapa ¢ )KUJIKUM a30TOM, KPHOTIPOOHPKH.

JlabopamopHvle u npaxmuueckue pabomol

[IpakTnueckass pabora  «Pa3MHOXXEHHE  IUIOJIOBBIX  pacTEeHUl  YEpEeHKOBaHHWEM W
MHUKpPOPa3MHOXKXEHUEM — IIPUMEP MAJIUHBI (WM 3€MIISTHUKH, €XKEBUKH, CMOPOJIMHBI)».

[MpakTuyeckas pabota «BBeaeHuwe pacTeHHil B KyabTypy IN VItr0 W mojaep)kaHWe YHCTOU
KYJIBTYPbI 3KCIJIAHTOB.
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[TpakTuyeckas pabota «Pa3MHOKeHHE KapTodes B IPOOUpKe.
HccnenoBatennekas padoTta «Kak momy4aioT HIOTOMCTBO BET€TaTHBHO Pa3MHOXKAEMBIX KYJIBTYP
€CJIM HE CEMEHaMU?»
HccnenoBatennckas pabora «BelpammBanue pacTeHHil B mpoOupke». MccimemoBarenbckast
pabora «Kak 00Xbsi KOpOBKa ypoxkail cracama —
0 COBPEMEHHBIX CII0C00aX OMOJIOrMYECKOM 3aIUTHI PACTCHUI.

Moayab «CoBpeMeHHbIE€ OHOTEXHOJIOTHH B cejiekuum». 11 kiaace (34 )

1. F'enemuueckue pecypcot Poccuu (6 u)

CrpaTeruu CoXpaHeHHs TeHETHYECKUX pecypcoB. CoxpaHeHue pacTeHuit in Situ u
ex situ.

buopecypcubie komtekuun Poccun. Komnekuusi reHerndeckux pecypcoB pacrenudt BUP.
I'ep6apuit BUH. Komnexkuus renernueckux pecypcoB xkuBoTHbIx BHUNIPXK. Komnekuun kietok u
mrrammoB BHUHMCXM. JleMoHCTpalyst BUACOPOIHKOB (CM.ITPHIOKCHHE).

JlabopamopHule u npaxmuueckue pabomol

HccnenoBarensckas pabota «llo marepumanam ¢opyma «l enerndeckue pecypcbl Poccum»
(BBIOpaTh 000 TOKIIA]] M MTOJATOTOBUTH TI0 HEMY COOOIICHNE).

2. Ocnoevi 2enemuxu u cenexyuu (8 u)

HacnencTBeHHOCTh U M3MEHUYHUBOCTh — OCHOBHBIE CBOMCTBA >KUBBIX OPIaHU3MOB.
N3MeHUNBOCTh MyTalIMOHHAS I MOJM(PUKAITMOHHAS.

['en — MaTepuanbHbIi HOCUTENb HACIEACTBEHHOCTH U U3MEHYUBOCTH. HyKJI€MHOBBIE KUCTIOTHI.
Jlokanm3anusi reHeTuyeckoro Marepuana B kierke. Jlenenue kierok. Permmkanus JJHK. OcHoBHas
JorMa MoJIeKyisipHo# 6nonoruu. Tpanckpunuus. Tpancnsauus. Myranuu.

3aKOH TOMOJIOTHYECKHX PSAOB B HacleAcTBeHHOW m3meHunBocTH H.M. Bawiosa B 1920 u
2020 rr. JlemoHCTpanus BI/I,I[eOpOJ'II/IKOBl.

JlabopamopHule u npaxmuueckue pabomol

[TpakTudeckast pabora «MoaudukanoHHass K3MEHYUBOCTh B MPHUPOE» (cOOpaTh M CPaBHUTH
JIUCTbsSI, IBETKHU C OJIHOTO PACTEHMSI U/UJIU C PA3HBIX).

Hccnenosarensckas pabota «' MO — 3To MyTaniuu i Moaudukanuu?»

3. Huowcenepus 6 ouonozuu pacmenuii (15 u)

Krnerounas u reHHast UH)K€HEpUsl pacTeHUM AJid pa3BuTHs cenekuuu.lIpupoano-

TPaHCTCHHBIC PACTCHHUS.

Pacrenus-ouodabdpuku.

buotexHosornyeckre MeToIbl B CENEKIIMU PACTEHUM.

['enetnueckoe penaKkTUpOBaHUE KYJIbTYpHBIX  pacTeHuil. YeM TeHeThyeckoe
pEeAAKTUPOBAHUE OTIIMYAETCS] OT TEHETUYECKON MOAU(PUKALIUY.

[Touck HOBBIX TEHOB-MHUINICHEH: CylecTByomHe MeToauku. [Tposeaenue in silico
aHaJIM3a.

['ennas uHX)eHepHs 3epHOBBIX KyIbTyp. ['€eHHast MH)KeHepus XJIomyaTHUKA. ['eHHast nHKeHepus
tomaTta. ['eHHass WHXeHepus cou. ['eHHas WHXXEHEpPHUs IUIOJOBBIX KyJIbTyp. ['€HHas WHXXEeHepus
kapTodens. JleMoHCTpaIus BUIEOPOIUKOB.

Jlabopamopnvie u npaxmuueckue pabomol

[Mpaktuyeckas padorta «lIpoBenenue in SilicO aHanuM3a as MOMCKa HOBBIX T'€HOB- MHILECHEH
JUISL pEIAaKTUPOBAHUS KYJIbTYPHOTO pacTeHUsl (Ha BBIOOP)».

4. Unocenepus ¢ ouonozuu scusomnwix (5 u)

CoBpeMeHHbIE METOAbl B  JKUBOTHOBOJCTBE: TpaHCIUIaHTaIUs SMOPHOHOB,
XHUMEPHBIC )KUBOTHBIE, KIOHUPOBAHUE.

['ennas uH>XeHepUsl B d)KUBOTHOBO/ICTBE.

Jlabopamopuvie u npaxmuueckue pabomol

[Mpaktuyeckas padora «IIposenenwue in SiliCO ananw3a sl MIOMCKA HOBBIX T€HOB-MHILICHEH ISt
peIaKTUPOBAHUS )KUBOTHOTO» (HA BBIOOD).

UccnenoBarenbckas pabora «['eHHass  WHXEHepUs YKUBOTHBIX: apryMEHThI

3a U IPOTUBY.
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TEMATHYECKOE IINTAHUPOBAHUE

Temwbt 3anamuil Konuuecmeo

OcHosHoe codeporcanue

Moayb «ATrpoTeXHOJIOrMU HAacTosero u oyaymero». 10 kiace

1. BuorexHoJIOrHUs KaK HaykKa

HcTtopusi BOSHUKHOBEHHS HAYKH,
OCHOBHBIC Pa3/Ieiibl, CBSI3b
OMOTEXHOJIOTHH C IPYTUMH HayKaMu
(buomnorueii, 60TaHUKOMU, 300JIOTUEH,
MHKPOOHOJIOTHEH, ONOXUMHEH,
(bU3HONIOTHEH, TEHETUKOM,
MEJUIIMHOMN ) ¥ OTPACIISIMH
MIPOMBIIUICHHOCTH (TIUIICBAs, JIETKas),
CEeJIbCKOT'0 X03s1CTBA
(’KMBOTHOBOJICTBO, PACTEHHEBOJICTBO)
Y 3[]paBOOXPAHEHUEM, H3BECTHBIC
By3bl 1 HUU, cBsi3aHHBIE

¢ OMOTEXHOJIOTHEH:

OUII buotrexnonoruu PAH,

®I'bHY BHUNCE,

OI'BHY OUIL] BUP,

®I'bHY BHUNCXM,

Buowl desmenvrocmu obyuarowuxcs

PackpriBath conep:kaHue TEpPMUHOB U
MOHSTHIA: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTUH.

OnuceIBaTh MPOIECC BHIMOTHCHHUS
UCCJIETOBAaHHM U MPOTHO3UPOBATH
PE3yJIbTaThI IKCIICPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAyYHbIC
IIKOJIBI B 00J1aCTH OMOTEXHOJIOTHH.
Pasznuyath pa3aens OMOTEXHOIOTHH
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTHH

C Pa3TUYHBIMU OTPACISIMU HAYKH U
MPOMBIIIJICHHOCTH.

BBISBAATE paznudusi MeXIY
paznenamMu OMOTEXHOJIOTHUH.
dopMynHrpoBaTh U OOBACHITH
TIPUHIIHAIT PA3BUTHUS HAYKU

14



Temvr 3anamuil

Konuuecmeo
4acoe

OcHognoe cooepoicarue

OI'BHY Ullul" CO PAH,

OI'AOY BO MOTH,

OI'bOY BO MI'Y, ®I'bBOY

BO CIIol'y, ®I'AOY BO

HI'Y,

OI'bOY BO PTAY-MCXA umenu
K.A. Tumupssena.

CoBpeMeHHbIE HAITPABIICHUS PA3BUTHS
arpoOMoTexXHONIOTHI. MeTo b
OMOTEXHOJIOTHH B HAYKE U MPAKTUKE

Buowi desmenvnocmu obyuarowuxcs

6I/IOTCXHOHOFI/II/I. Brimoanenune
peII0KEHHBIX

UCCIIEIOBATEILCKUX PadoT:
«Co31anue OMOJOrMYECKA aKTHBHBIX
100aBOK M BUTAMUHOBY, «BrIBenenue

HOBBIX COPTOB PacCTEHUM, TOPO/I JKUBOTHBIX
C 3aJlaHHBIMH CBOMcTBaMM Y, «Co3manne

OakTepuii, CHOCOOHBIX MepepadaThIBATh
HEPTHh UYCTPAHATH MOCIIEACTBUS €€
Pa3IMBOB:IUIIOCH 1 MUHYCBD».
Okckypeust «bHoTexXHOIOTHS: HAyKa H
J)KU3Hb» B BY3 it HU
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2. O01ue moHsATUSA
OHOTEXHOJIOTUHU

3. OcobeHHOCTH

arpoOMOTEXHOJIOTUHU

[TonsTHEe OMOTEXHOIOTHU. 3aueM
4yeloBeKy OMOTEXHOJIOTHH, B UEM UX
MIPEUMYILECTBO MEPEe] XUMUUECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTHH: POMBITIICHHBIC
MHUKPOOPraHU3Mbl, KIIETKH U TKaHU
pacTeHui, KUBOTHBIX.

[IpakTrueckas padora «IIpumepsr
MIPUMEHEHHS OMOJIOTHYECKUXO00BEKTOB B
TBOEH JKU3HU

[enu u 3a1aun arpoOUOTEXHOJIOTUH.
OcHOBHBIE O0BEKTHI arpOOMOTEXHOJIOTHH.
buorexHonornueckue noaxo bl

PackppIBaTh cojiep:kaHre TEPMUHOB U
MOHATHH: 00BEKTHI OMOTEXHOJIOTUH, KIETKH
Y TKaHU PACTCHUM, )KUBOTHBIX,
MHUKPOOPTaHU3MBI.

OnuceiBaTh MPOIECC OUOTEXHOIOTUIECKOTO
MIPOM3BOJICTBA. XapaKTEPHU30BaTh Pa3IMUHbIC
00BEKTHI OMOTEXHOJIOTHIA.

Paznuyarh npoMbIIICHHBIC
MUKPOOPTaHU3MBI, KIIETKHA U TKaHH
pacTeHuM, )KUBOTHBIX KaK
OMOTEXHOJIOTHUECKHE OOBEKTHI.
CpaBHUBaATh MEXIy COOOH MPOIECChI
XAMHYECKOI'0 CHHTE3a U OMOTEXHOJIOTHH.
BrisBisate Hanbosee 3¢ heKTUBHBIE
00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH

CTpoeHUS 1 QYHKIIUU PA3TAIHBIX
OHOJOrHYECKUX 00BHEKTOB.

DopMyIHPOBATH M OOBSICHITH PUHITHIT
paboThl GMOTEXHOIOTUYECKOTO
MTPOU3BO/ICTBABBLIOPAHHOMN TPYITITHI
BEIIEeCTB/

MaTepHajIoB

PackpsiBath comeprkaHne TEPMUHOB U
MIOHATUI: COXPAHEHNUE PACTCHUM U
JKMBOTHBIX, BUIIBI KOJUIEKIIUI
T€HETUYECKOTO Pa3HOOOpa3usl.
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Temvr 3anamuil

Konuuecmeo
4acoe

OcHognoe cooepoicarue

JUTSL HAJIS)KHOTO COXPAHEHUS KOJUICKIIUN
TeHETUYECKUX PECYPCOBPACTEHUN U
>KMBOTHBIX. [ToHsATHS

0 TOJIEBBIX, IN VItr0 U KPUOKOJUIEKIIUSX.
PocT 1 pa3BUTHEKUBOTO OOBEKTA B
3aMKHYTOH crcTeMe B KOHTPOJIUPYEMBIX
YCIIOBUSX: KaK 3TO BO3MOXKHO.
OcHOBHbIE TOMEIICHUS IS
MIOJIHOLIEHHOM paboThl

nabopaTopur OMOTEXHOJIOTUH
(JtaMuHApHAs KOMHATA, CBETOBAS,
aBTOKJIABHAsI KOMHATBI, IOMEIICHUE IS
MIPUTOTOBIICHUS TIUTATEIBHBIX CPEI,
MoeuHas1): uX (PyHKIHOHAT U
O0COOEHHOCTH.

OcHoBHbIE TPHOOPHI

JUISS  OpraHW3aluu  JIabopaTopHH
OMOTEXHONOTHH, WX (YHKIUU W
BO3MOYXHOCTH (2BTOKJIaB,

CYX0’KapoBoH 1IKad, AUCTUILISTOD,

Buowi desmenvnocmu obyuarowuxcs

OnuceBaTh NPOLECC COXPAHEHUS U
Pa3MHOXKEHUS PacTeHUN

B KOHTPOJIUPYEMBIX YCIOBUSIX CPEABI.
XapakTtepu3oBath (pa3bl pocTa U pa3BUTUS
pacTeHui B 3aMKHYTOM CUCTEME.
Pasznuyars npeumyiiecTsa u

HEJIOCTATKHU PA3JIMYHBIX TUIIOB
KOJIJIEKIIAH.

CpaBHHBaTH Tanbl pabOTHI

B JJa0OpaTOpuu OMOTEXHOJIOTHH.
BrisBisaTe Hanbomee 3¢ heKTUBHBIE
npUEMBI JIJIs1 COXpaHeHHs 00pa31ioB
pPacTeHUI U KUBOTHBIX.

XapakTepu3oBarhb 0COOCHHOCTHU
CTpoeHUS M (QYHKIMH 00pa3loB
pacTeHUi.

dopMynupoBaTh M OOBICHATH TPHUHIUI
KPHUOKOHCEPBALlUH PACTCHUI

[
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Temvr 3anamuil

Konuuecmeo
4acoe

OcHognoe cooepoicarue

pH-MmeTp, Bechl, TaMuHap-00KC,
CTEpHJIN3aTOP UHCTPYMEHTOB, CBETOBas
YCTaHOBKA, KJIMMaTH4ecKasgkamepa, Y O-
HMOHU3ATOP, XOJOJWIBHUKY JUISl XpaHEHHSI
MUTATEIBHBIX CPEl U Jp.).

WHCTpyMEeHTBI 17151 IPUMEHEHHS] METOJI0B
OMOTEXHOJIOTHH PACTEeHHUH (TIperapoBaIbHast
Uria, CKajibllesb, IUHIET, HOKHULBI ).
OcCHOBBI TEXHUKHOE30MaCHOCTH MPHU padboTe
¢ npudopamu. OCHOBHBIE TPUOOPHI AT
OpraHu3aluu J1adopaTropuu
OMOTEXHOJIOTHU: aBTOKJIAB, CYX0KapOBOH
mKkad, qucTuusTop, pH-merp, Bechl,
JaMHUHAp-00KC, CTEPUIIU3aTOP
WHCTPYMEHTOB, CBETOBAs YCTaHOBKA,
KIIMMaTn4eckaskamepa, Y @-uonuzarop,
XOJOAMIBHHUKH [T XpaHESHUS
MUTATENBHBIX CPe U Ip.

Buowi desmenvnocmu obyuarowuxcs

[
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Temvr 3anamuil

Konuuecmeo
4acoe

OcHognoe cooepoicarue

HNHCTpyMEHTBI U1 IPUMEHEHUS METOI0B
OMOTEXHOJIOI'UU PACTEHUI:
IIpenapoBaJIbHAsI U1, CKaJIbIIEIb,

MUHLET, HOXKHUIIBI.

[IpakTuueckass  pabora  «KynbTypHoe
pacTeHHEe B  KYJbTYPAJIbHOM  COCYZE:
OTIHIIIN PACTEHUE B IPOOUPKEY.
Hccnenosarenbckas pabora «Poct
YEPEHKOB PACTEHUU B BOJIE C Pa3HBIM
ypoBHeM pH»

Buowi desmenvnocmu obyuarowuxcs
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4. KynbTypa KJI€TOK B TKaHEeH

MeTo/ibl KyIbTYpbl KJIIETOK U TKAaHEIB
cenekuuu. KanmycHas kynbrypa.

KynbpTypa ki1eTok u arperatoB KJIETOK.
Kynprypa nporomnacros. [Tonyuenune
COMAaTUYECKUX THOPUIOB METOJIOM CITUSHUS
M30JIMPOBAHHBIX MTPOTOILIACTOB.

Knerounas cenekuus. Mcnonb3zoBanue
rariouIuu B CEIEKLHH.

[Ipumepsl npuMEHEHUS KYJIbTYP

KJIETOK U TKaHEH B HAYYHBIX

PaCKpBIBaTB COACPIKAHUC TCPMUHOB U
MMOHSTUM: KaJll1yC, IMpOTOILIACT,

COMATUYECKUW THOPHU]I, TATIOU]], IIITAMM.

OnuceiBaTh MPOLECC KYJIbTUBUPOBAHUS
KJIETOK Y TKAHEUPACTECHUMN U KUBOTHBIX.
XapakTepu30BaTh pa3HbIe ITAIbl
KYJIbTUBUPOBAHHS KIJIETOK M TKAaHEH
pacTeHuil U KUBOTHBIX.

BrisiBisaTes Haubomnee 3hpexTuBHBIC
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Temvr 3anamuil

Konuuecmeo
4acoe

OcHognoe codepoicarue

HCCIIEIOBAaHUX U B IPAKTHKE
paznmumunbeix HUW: 3HakomcTBOC
JUTEPATypPO — HAYYHBIMHU
MyOIMKAUSMU 110 pa3HbIM 00BEKTaM
(MHKpPOOBI, pacTeHus, )KUBOTHBIE).
XapakTepucTuKa KIeToK,
KyJbTHBUPYEMBIX N Vitro.
Mopdorenerndyeckue myTH pa3BUTHS
KJICTKH IN Vitro.

N3BecTHbBIE KOIEKIIUU
OMOTEXHOJIOTHYECKUX OOBEKTOB — X

poJIb, 3a1a4u, coctas, mpuMepbI(in Vitro

KOJUIEKIMU PACTEHUH, KOJUIEKLIUU

MTaMMOB MHUKPOOPIraHU3MOB. CCMI/IHap

10 MPOYUTAHHOU JTUTEPATYypE,
JOKJIaJbl 00YUYaIOIUXCS).

buorexHonOrNsa NPONU3BOACTBA KYJIBTYPHI

KJIETOK, TKAHEW U OpraHOB
pacTeHun.

Buowi desmenvnocmu obyuarowuxcs

METO/Ibl KYJIbTUBUPOBAHUS KJIETOK U
TKaHEW pacTeHUM, KUBOTHBIX,
MHUKPOOPTaHU3MOB.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOCHUS U (PYHKIMH KIETOK U
TKaHEH pacTeHH, )KUBOTHBIX,
MHUKPOOPTaHHU3MOB.

DopMyIHPOBATH U OOBSICHITH MPUHITHI

BBDDKMBA€MOCTH, POCTAa U pa3BUTUA
KYJIbTUBHUPYCMBIX KJICTOK HTKaHel
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Temvr 3anamuil

Konuuecmeo
4acoe

OcHognoe cooepoicarue

[TpakTuueckas padora «IIporomnacter
KJIETOK».

HccnenoBatensckas padoTa
«CylecTByOINE KOJUIEKIUN KIETOKU
mramMmMoB B Poccuu u ux ponis

B Pa3BUTHH F€HETUYECKUX
TEXHOJIOTHI.

UccnenoBatenbckas pabota

«I".J1. KapnieueHKO KaK reHeTHK-
AKCIIEPUMEHTATOP U OMOTEXHOJIOT

Buowi desmenvnocmu obyuarowuxcs
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5. [lurarenbHbIE CpebI AJIS
arpoOMOTEXHOJIOT Uit

Makpo- 1 MUKPO3JIEMEHThI, HCTOUHUKHU
YTJIEBOJI0B, BATAMUHBI, )KEJIUPYIOIIHE
areHThl. THUIIbI MUTATENBHBIX CPELl —
JKUJIKUE U TBEP/IbIEC.

[IurtaTenpHbIE CpeabI

JUTIs1 OMOTEXHOJIOTHH PACTEHUH.
Pa3paboTka HOBBIX MUTATEILHBIXCPEI,
B TOM YHCJI€ BKITFOYAIOIINIX
OMOCTUMYISTOPBI U APYTHE
peryasTopsl pocta. MeTo bl

PackpriBaTh cosepkaHue TEpPMUHOB U
MOHSTHI: MUTATENIbHAS Cpe/ia, KOMIIOHEHTBI
nuTaTeNbHOM cpenbl, pH pactBopa.
OnuceiBaTh NPOIECC MPUTOTOBIICHUS
MUTATCIIBHBIX CPEA IJIA pa3HBIX O6’beKTOB.
XapaxkTepu30oBaTh MPOLEcC

IMPUT'OTOBJICHUS IMUTATCIIBHBIX CPCAB
3aBHCHUMOCTH OT BBIOPaHHOTO

00BEKTa HCCIIETOBAHUS.
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Temvr 3anamuil

Konuuecmeo
4acoe

OcHognoe cooepoicarue

ONTUMHU3ALMU [TUTATENBHBIX CPEL.
OCHOBHBIE KOMITIOHEHTHI TUTATEIIBHBIXCPE]
(MaKpO3JIEMEHTBI, MUKPO3JIEMEHTBI,
HCTOYHUKH YTJIEPOJa, BATAMUHBI,
KEJIMPYIOILUE areHThl, PETYJIATOPHI POCTA).
Yposens pH nurarenbHOM cpenbl U ero
BIIMSIHME HA Pa3BUTHE pacTeHUi.Becsl,
pH-metp.

JlabopaTtopHas pabota «I[IutarensHbiecpebl
U yCJIOBMSI KyJIbTUBUPOBAHUS, KYJIBTYpPbI
PACTUTENBHBIX KJIETOK U TKaHEW».
IIpakTuyeckas pabora

«[IpuroroBiieHrE CTOKOBBIX (MATOYHBIX)
pPacTBOPOB MAaKPO- U MUKPORJIEMEHTOB
MUTATENBHOM CpeabIo nponucu Mypacure
n Ckyray.

[IpakTuueckas pabota

«[IpuroroBiieHre NUTATENBHBIX CPEIIIS
BBEJICHUS B KYJIBTYpY iN Vitroy

Buowi desmenvnocmu obyuarowuxcs

Pa3nuuarhk TUIIBI IUTATEIBHBIX CPELIB
3aBUCUMOCTH OT 3a/1a4u
KYJIbTUBUPOBAHU.

CpaBHUBATh pacCTBOPUMOCTb BEILECTB BO
BpeMs IIPUTOTOBIICHUS IUTATEIIBHBIX CPELI.
CpaBHUBATh TUIIBIIUTATEIBHBIX CPEN B
3aBUCUMOCTH

OT UX COCTaBa.

BrisiBiisAiT HanboJee BaKHBIE KOMITOHEHTHI
IIATATEIbHOM Cpeabl U IIPOTHO3UPOBATH
3P PEKT OT HEXBATKUKAXKIOTO U3
KOMIIOHEHTOB.

XapakTepu30BaTh GYHKIINU KOMIIOHEHTOB
NUATATEIbHBIX cpea. PopmynupoBaTh U
O0O0BSACHATH IPUHLIUII KYJIbTUBUPOBAHUS
pacTeHuHA MUTATEIbHBIX CPEeaax
Pa3IMYHOrO COCTaBa

N
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Temvr 3anamuil

6. Perynstopsl pocTa Kak
dakTophl ycrexa
OMOTEXHOJIOIMH pacTEHUI

Konuuecmeo
4acoe

4

OcHognoe cooepoicarue

Pocr u pasButHe pacTeHui.
OcrTasnbHble 3Tanbl OHTOT€HE3a.

OO01m11e 3aKOHOMEPHOCTH POCTa
pacTeHui.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(aykcHHBI, IUTOKUHUHBL, THOOEPEIIIHBI,
ABK, sTunen u ap.)u ux GyHKIUHU HA
Pa3HBIX dTarax pa3BUTHUS PACTCHHUSI.
W3BecTHBIE TeHETUYECKHE MEXaHU3MBI,
KOHTPOJIHMPYIOIIKE POCTH pa3BUTHE
pacTeHui.

DHJOTEeHHBIE U YK30T€HHBIE
PEryJIaTOphbl pOCcTa pacCTCHUIB
npoOupke.

JlabopaTopHas pabora
«DeHoTUNHYECKast OIIEHKa pocTa

Y pa3BUTHS PACTEHUH B 3aBUCHMOCTHOT
Hanuuus GUTOrOPMOHOB

B IUTATENILHON Cpee»

Buowi desmenvnocmu obyuarowuxcs

PackpbiBaTh copepikaHUE TEPMHHOB U
MOHATHI: (PUTOTOPMOHBI, PETYIATOPHI POCTA
pacTeHUi.

OmnuceiBaTh MpOIECC POCTA U

pa3BUTHUS PACTCHUM.

XapakTepu30BaTh MPOIECC PocTa

Y pa3BUTHS PACTEHUH B 3aBUCUMOCTHOT
TEHOTHUIIA ¥ OKPYXKAIOIINX YCIOBUH.
PaznmuaTh QyHKIMU pETyIsSITOPOB

pocra.

CpaBHEBaTh (PYHKIIHH PETYIATOPOB

pocra.

BBISIBIIATE GYHKINU PEryJITOPOB POCTA IO
MIPEAJIOKEHHBIM 3P eKTam.
XapakTepu30BaTh OCOOCHHOCTH CTPOCHHS

U QYHKIUH pa3IuYHbIX (PUTOTOPMOHOB.
dopMynHupoBaTh U OOBSICHATD

MIPUHITAI BO3AEHCTBHS (PUTOrOPMOHOBHA
POCT U pa3BUTHE pacTEHHM

N
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Temvr 3anamuil

7. buorexHoorus pacTeHui

Konuuecmeo
4acoe

10

OcHogHoe coodepoicarue

Bo3moxxHOCTH ITPUMEHEHUS
arpoOMOTEXHOJIOTHH B CEJIEKLIUHY,
CEMEHOBOJICTBE M TUTOMHHUKOBO/ICTBE.
bosie3sHn 1 UMMYHUTET paCTCHUI:

ot H.M. BaBuiioBa 0 COBpEMEHHOCTH.
YCcKOpeHHas U TpaJULMOHHAs CEJIEKIIU:
COKpAllaéM CPOKH MOJyYEHHUS] HOBBIX
copToB. OCHOBHBIEMETO/IbI CEIECKIUH.
I'uGpuam3anys.

®opmbl 0TO00pa. OCHOBHBIE HAIIPABJIECHUS
CEJIEKLIMM: YIyUIIEHUEYPOKANHOCTH,
YCTOWUYMBOCTHU

K OMOTHYECKUM B a0OMOTHYECKUM

(hakTopam.

O3110pOBIIEHHE PACTEHUI OT BUPYCOB C
MTOMOIIIBIO METO/1I0B OMOTEXHOJIOTHH:METOIbI
KYJIbTYpPbl allUKaJIbHBIX MEPUCTEM,
TEPMOTEPAIINU, XEMOTEpaIluu, KpUOTEPAIIUU
U KOMIUIEKCHOU Tepanuu. [lomydeHnue
0310POBJIEHHOTO MOCAA0YHOIO

Buowi desmenvnocmu obyuarowuxcs

PackpwiBath coepkaHue TEPMUHOB U
MOHSTHI: CEJIeKIUs, CEMEHOBOJICTBO,

MU TOMHHUKOBOJICTBO, MUKPOPa3MHOKECHUE
pacTeHuii, 03J0POBJICHUE PACTECHUM.
OnuceiBaTh MPOLECC MUKPOPA3ZMHOKCHHUS
pacTeHuid, CO31aHUsI HOBOT'O UCXOTHOTO
MaTepuaia Jisl CeNeKInu, 0Toopa,
037I0POBIICHUS PACTECHUH U MOTYYECHUS

O3JO0POBJICHHOTO IMOCAA0YHOI'0 MaTCpuraia.

XapakTepu3oBaTh IpOLIECC
YCKOPEHHOU M TPaJUIIMOHHON
CEJIEKLIUHU, MUKPOPa3MHOKEHHUS,
03JI0pOBJICHUS PACTCHUM.

Pa3znuyath MeTOMBI CENEKINU, CIOCOObI
03710poBJIeHUs pacTennii. CpaBHUBATH
METO/BI CEJEKIMH, CIIOCOOBI
03JI0pOBJICHUS PACTCHHM.

BrisBnars Hanbosee 1 HauMeHee

N
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Temvr 3anamuil

Konuuecmeo
4acoe

OcHognoe cooepoicarue

MaTepHaia — KiryoHel kapTodens u
Ca)KEHLIEB IUIOJIOBBIX KYJIBTYD.
KynbTuBupoBaHue pacTUTEIHLHOTO
MaTepHaia B KyJIbType iN Vitr0: OCHOBHBIE
MPUHIUIIB ¥ MOJICNH KYJIbTUBUPOBAHHUS.
Kamnycorenes, cycrieH3MOHHBIE KYJIbTYpPbI
pacteHuii. MUKpOpa3MHOKEHHUE PACTECHUN.
DOxoHomHu4ueckuii 3¢ HeKkToT

BHEAPEHHSI METOJIOB

OMOTEXHOJIOTHH B PACTEHUEBOCTBO.
Kpuoxpanenue pacteHui.
Kpuonpotektopsl. [locTkpuorennas
perenepanus. buomornueckue cpencTaa
3alUTHIPACTEHUI: TPEUMYIIIECTBA

Y TIEPCTIEKTUBHI MPUMEHEHUs. TepMoc 1
cocyn Jlproapa ¢ JKUAKMMA30TOM,
KpUOIPOOUPKH.

[IpakTuueckas pabota «Pa3mMHOKeHME
IUTOIOBBIX PACTEHUH YepEHKOBAaHUEM

Buowi desmenvnocmu obyuarowuxcs

3¢ (heKTHBHBIE CITOCOOBI TOTYYCHUS
HCXOJIHOT'O MaTepuaia

JUISI CEJIEKIINU; 03/J0POBIICHUS
pacTeHui.

XapakTepu30BaTh 0COOEHHOCTH U
(GYHKIIMN METO/IOB CEJEKINH, CTIOCO00B
03JI0POBJIEHHUSI PACTCHHUIA.
DopMyIHPOBaTh U OOBSICHATH MPUHIIHIT
TPaJULIMOHHON U YCKOPEHHOW CEJICKLINH,
MPUHLIUI PAaOOTHI TOTO WM UHOTO
METO/a 03/I0POBJICHHS PACTEHUN

N
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Temwvr 3anamuii Konuuecmso OcHosHoe cooepoicanue Buowi desmenvnocmu obyuarowuxcs
uacos

1 MUKPOPa3MHO>KEHHUEM — IIPUMED
MaJIMHBI (U 3€MIITHUKH, €KEBUKH,
CMOPOMHBI)».

[IpakTrueckas padbora «BBenenue
pacTeHu# B KyJIbTypy In Vitro u
MOAJEPIKAHUE YUCTOU KYJIbTYpPbI
IKCILJIAHTOB.

[IpakTruyeckas pabota «Pa3mMHOxeHUE
KapTodens B mpoOupKe».
HccnenoBatenbckas padota «Kak
10JIy4ar0T IOTOMCTBO BET€TaTUBHO
Pa3MHO>Ka€MBIX KYJIBTYp €CIIU

HE ceMEeHaMu?»
HccnenoBatenbckas pabora
«BrpIpamuBanye paCTCHUNB
pOOUpKeE.

UccnenoBarenbckas padbora «Kak
00Xbs1 KOPOBKa yporkall criacana —o
COBPEMEHHBIX CIIOC00ax
OMOJIOrMYECKOH 3aIIUThI PACTEHUI»

UTOI'O 10 MO VYJIIO 34



Temvr 3anamuil

Konuuecmeo
4acoe

OcHognoe cooepoicarue

Monayab «CoBpeMeHHbIE€ OHOTEXHOJIOTHH B cejieknum». 11 kiaace (34 u)

1. 'eneTnueckue pecypcsl
Poccun

Crpareruu cCoxpaHeHUsI FTEHETUYECKUX
pecypcoB. CoxpaHeHHE pacTEHU

in situ u ex situ.

buopecypcubie komnekiuu Poccuu.
Komnekuusi reHeTHYecKux pecypcoB
pactenuii BUP. I'ep6apuii BIH.
Komnnekuusi reHeTH4ecKux pecypcoB
sknuBoTHEIX BHUUIT PXK. Komnekunu
kietok u mrammoB BHUNCXM.
UccnenoBatenbckas pabora

«ITo matepuaiiam popyma
«["enernueckue pecypcsl Poccun»

Buowi desmenvnocmu obyuarowuxcs

PackpsIBaTh cofepKaHue TEPMUHOBH
MOHSATHI: COXpaHEHUE pacTeHuii in Situ u
ex situ.

OmnuceIBaTh NPOLIECC COXPAHEHHSI PACTCHUI
B yCJIOBHSX IN Situ u ex Situ.
XapakTepr30BaTh COCOOBI COXPAHEHHUS
pacTeHuM B YCIOBHIX

in situ u ex situ.

PaznmuaTh criocoObl cOXpaHeHUs pacTeHUI
B yCIOBUsIX iN Situ u ex Situ.CpaBHUBATH
O0COOEHHOCTH COXPAHEHUS pacTEHUI B
YCIIOBUSIX

in situ u ex situ.

BeisiBisaTe Hanbosaee 3 PeKTUBHBIN NPUEM
JUUISl COXpPAHEHHS] KOHKPETHOroo0pasiia
pacTeHUi.

Xapaktepu3oBaTh OCOOCHHOCTH U
byHKIMN.

dopmMyTupoBaTh U OOBICHATH MPUHIIATT IN
Situ u ex Situ coxpaneHus

TEHETHYECKUX PECYPCOB PACTCHUI
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Temvr 3anamuil

2. OCHOBBI T€EHETUKHU U
CENIEKIIUU

Konuuecmeo
4acoe

8

OcHognoe cooepoicarue

HacnenctBeHHOCTh M N3BMEHUNBOCTD —
OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
W3MeHunBOCTh MyTallMOHHAS U
MOJU(UKALOHHASL.

I'en — MaTepuanbHbI HOCUTED
HACJIEICTBEHHOCTH U U3MEHYUBOCTH.
HyxnenHoBble KUCIOTBHI.

Jlokanu3anuus reHeTHYECKOT0 MaTepuaia B

kietke. Jlenenue kierok.Permkanus JTHK.
OcHoBHast JorMa MOJIEKYJISIpHOI OHMOJIOTHH.

Tpanckpunuus. Tpancisnus.
Myranuuu.

3aKOH TOMOJIOTHYECKHUX PSIOB

B HacjencTBeHHOM u3meHuuBocty H.M.
BaBumoa B 1920 wu 2020 rr.
IIpakTryeckas pabora
«MoaudukanroHHas U3BMEHUYNBOCTh

B Iipupojie» (codpaTh U CpaBHUTH
JIUCThS, IIBETKU C OJTHOTO PACTEHUSN/UIN
C pa3HBbIX).

HccnenoBatensckas padota «I'MO —
3TO MyTallUu WIA MOAUDUKAIIIN?»

Buowi desmenvnocmu obyuarowuxcs

PackpbiBaTh cojepxaHue TEPMUHOB U
MMOHSTHM: HACIEACTBEHHOCTD,
U3MeHYMBOCTh, reH, JIHK, PHK, 6emnoxk,
3aKOH F'OMOJIOTHYECKUX PSAIOBB
HACJIEJCTBEHHON U3MEHUYMBOCTH.
OnuceIBaTh MPOSBICHUS

MO (PUKAIIMOHHON U MyTallMOHHOM
n3MenuuBoctH, ctpoenue JJHK u PHK,
OCITKOB.

XapakTepru3oBaTh CTPOCHUE U
(GYHKIMH HYKJIEUHOBBIX KUCIIOT,
OCIIKOB.

PasnuyaTh THIIEI U3MEHYMBOCTH.
CpaBHMBaTh MYTALIMOHHYIO U
MOAU(PUKAITMOHHYIO U3MEHYUBOCTb.
BrIsBasSTE MOAMUKALIMK U MyTallUH.
XapakTepu30BaTb 0COOEHHOCTH U (PYHKIIMU
JIHK, PHK, 6enkoB.

dopmyIHpoBaTh U OOBICHATH
MIPUHIUIT IEVCTBUS 3aKOHA
TOMOJIOTUYECKUX PSAOB

B HACJICACTBEHHOM N3MEHYNBOCTH
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3. Umxenepus
B OMOJIOTHH PacTECHHA

15

KnerouHas 1 reHHas HH)XeHEpUs

pacTeHuil Ui pa3BUTHS CENIEKLIUH.
IIpupoaHo-TpaHCreHHbIE pACTEHUS.
Pacrenus-6uodadbpukm.
buotexHonornyeckre METOIbIB

CEJICKLIUH PACTECHUMN.

I'eneTnueckoe pelakTHPOBaHHE

KYJbTYPHBIX pacTeHUN. Uem

IeHETUYECKOE PeJaKTUPOBaHUE

OTJIIMYAETCS OT TEHETHUECKON

MoAu(pUKaIUH.

[Tonck HOBBIX T€HOB-MUILICHEMN:
CYIIECTBYIOILME METOIUKH.

IMpoBenenue in silico anamusa.

I'eHHass  MHXXEHEpHUs  3€pHOBBIX

KynbTyp. ['eHHas HHXeHepHs

XJIOMYaTHUKA. [ eHHas MHKeHepus

ToMata. ['eHHast HHKEHEPHsI COH.

I'eHHas MHXEHepHs I0A0BBIX

KynbTyp. ['eHHas HHKeHepus

KapTodes.

[Mpaktuueckas padota «I[IpoBenenue in silico
aHaju3a JUIsd NOMCKA HOBBIX I'€HOB-MMIIEHEH
JUIL peNaKTUPOBAHUS KYJIbTYPHOTO PACTCHUS
(1a BBIOOD)»

PackpriBath conepkaHue TEPMUHOB U
MOHSATUMN: KJIETOYHAsI U TeHHAs] MHKCHEPUsI
pacTeHU, TECHETUYECKOE PEIaKTUPOBAHMUE,
I'MO, in silico ananmus.

OnuceIBaTh MPOIECC KJICTOYHON U
I€HHOW MH)KEHEPUU PaCTCHUH,
MIPUHIIUIIBI TEHETUYECKOTO
penaktupoBanus, cozganue 'MO,
sransl in Silico ananusa.
XapakTepru3oBaTb COBPEMEHHbBIE
JOCTHKCHMS T€HHOM U KJIETOYHOH
WH)XEHEPUH Pa3HBIX BUIOB PACTCHUIA,
nposeaenue in silico ananmsa.
Paznuuarh reHHYIO U KJIETOYHYIO
WHXXEHEPHUIO.

CpaBHUBATH OMOTEXHOJOTUYCCKHE
METO/IbI B CEJICKIIMU PACTCHUIA.
BoIABIATH pa3nuuust MEXTy
F€HETUYECKUM PETaKTUPOBAHUEM U
TeHETUYECKON MOoIU(PUKAIIUECH.
XapakTepu3oBaTh 0COOCHHOCTH U
(GyHKIMH.

dopMyIHpOBaTh U OOBSICHSTH
MPUHIMI KJIETOYHON U TEHHOU
WHXEHEPUH, TEHETHUECKOTO
peIaKTUPOBAHUS U T€HETUYECKON
MoaupUKAIIT
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Temvr 3anamuil

4. Unxenepus
B OMOJIOTMH KUBOTHBIX

HUTOIO 110 MOAYJIIO

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

Konuuecmeo
4acoe

34
68

OcHognoe cooepoicarue

CoBpeMeHHbIE METO/TbI

B )KUBOTHOBO/ICTBE: TPAHCILIAHTAIUS
AMOPHUOHOB, XHMEPHBIC KHUBOTHEIE,
KJIIOHUPOBaHHE.

I'ennas unxeHepuss

KUBOTHOBOJICTBE.

[Tpaktuyeckas pabora «IIposeaenue in
silico ananu3a 1151 MOKMCKa HOBBIX T€HOB-
MUIICHEH TSl peaKTUPOBAHUS
YKUBOTHOTO» (Ha BBIOOD).
Uccnenosatenbckast padota «I'eHHast
WHXEHepUs KUBOTHBIX: apTyMEHTHI 32 U
MIPOTHUBY»

Buowi desmenvnocmu obyuarowuxcs

PackpbIBaTh cofiepaHne TEPMUHOB U
MOHSATHUH.

OnuceiBaTh TpaHCIJIAHTALIUIO
AMOPUOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu30BaTh TPAHCIUIAHTAIIUIO
AMOPHUOHOB, XHMEPHBIX JKUBOTHBIX,
KIIOHUPOBAHHE.

Pa3znuyarh TpaHCIIaHTALKIO
AMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBaHHUE.

CpaBHUBaThH TPAHCIUIAHTALIUIO
AMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
KIIOHUPOBAaHHE.

XapakTepu30BaTh 0COOCHHOCTH U
byHKIMN.

DopMynHpoBaTh U OOBSICHATH MIPUHITUTI
TeHHOW WH)XEHEPUH, TeHETUIECKOTO
pPEIaKTHPOBAHUS U

TeHETHYECKOW MOTU(PUKAIINA
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IMPUJIOXKEHUE. ®UJIbMbI U 3AIIMCHU TEJIEBU3NOHHBIX ITPOI'PAMM

Monyab «ArpoTeXHOJIOTHH HACTOsIIero u oyaymero». 10 kiace
Tema 1. Buomexnonozusa Kak Hayka

Hoxymentanphbiid ¢hpunsM Ceprest bpunesa «Hoseiii cBet. Hukomnaii BaBunmosy». —URL:

https://smotrim.ru/video/2618068
HoxymentanpHbiid puiibM «CeMeHa, KOTopble crmacyT 4enoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cesiekun». 11 kiaace
Tema 1. I'enemuueckue pecypcovt Poccuu

JokymenTanbHbIi punbM «30510TOM 3enenbiit 3amacy. 15 anpenst 2023. — URL:

https://smotrim.ru/video/2594704
Tema 2. Ocnoewl 2zenemuxu u ceaekuuu

dunpMbl U3 1HKIa «Matpuna Haykuy. Science and plants. Hayka u pacrenus.

3epuobo6ossie. — URL: https://www.youtube.com/watch?v=nCfodl1Fpa8
Tema 3. Huorcenepus 6 ouonozuu pacmeHnuil

dunbpMbl U3 1HKIa «Matpuna Haykn». Science and plants. Hayka u pacrenus.

I'enetnueckoe penakrtuposanue. — URL: https://tvspb.ru/programs/releases/107337/
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