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MNOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTH U Ha3HAYEHHE MPOrPaAMMBbI

PabGouass mporpamma Kypca BHEYpOUHOM JeATenbHOCTH «COBpEMEHHbIE
arpoOMOTEXHOJIOTUM» JUISI CpeaHEro ooOmero oOpa3oBaHus (Jamee — MporpaMma)
pa3zpaboTaHa B COOTBETCTBHH ¢ TpeboBaHusMU DeaepaibHOr0 TOCYIapCTBEHHOTO
o0pa3oBaTenbHOTO CTaHaapra cpenHero oo6bmero obpazoBanus (OI'OC  COO),
OpUCHTHpOBaHa Ha 0OeCleYeHHE WHIWBUIYaTbHBIX MOTPEOHOCTEH OOydarommxcs u
HalpaBjeHa Ha JOCTIDKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS IIPOTPAMMBI
CpelHero oOmiero oOpa3oBaHUs C YYETOM BbIOOpa YYaCTHHKAMU OOpa30oBaTEIbHBIX
OTHOIIEHUHN KypCOB BHEYPOUHOU NIEATETLHOCTH. DTO MO3BOJSET 00CCIICUUTh €TUHCTBO
obsi3atenbHbix  TpeOoBanuit D®I'OC COO BO BceM MPOCTPAHCTBE MIKOJBHOTO
o0pa30BaHMs: HE TOJHKO Ha YPOKE, HO U 33 €ro MpeeIaMu.

Hacrosmmuit xypc npemHa3HadyeH s yriyOJEHHOTO M3Y4YeHHUS OHMOJIOTHYECCKUX
SBJICHUM U 3aKOHOMEPHOCTEH, paciiupeHnsi 0a30BbIX 3HAHUN, Pa3BUTUS MPAKTUUECKHUX

YMEHUHN U HAaBBIKOB B COBPEMEHHOM OMOJIOTHH.

AKTYaJIbHOCTD peajiM3aliu NPOorpaMmbl

[IporpamMmoii mpenycMOTpeHO (OPMUPOBAHHWE COBPEMEHHOIO TEOPETHUUYECKOTO
YPOBHS 3HaHUM, a TaKkKe MPAKTUUYECKOro OMmbliTa paboThl € JabOPaTOPHBIM
000pyZOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIbCKON AesATeabHOCTH. MeTo bl
OpraHu3aiuu  oOpa3oBaTeIbHOM W HAyYHO-HCCIIEJOBATENbCKOM  JI€ATEIbHOCTH
npeIycMaTpuBalOT (POPMUPOBAHUE Yy OOYyYaromIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIILJIEHUS, CBOOOIbI CAMOBBIPAKEHUS M UHAUBUAYATBHOCTH CYXKIACHUIA.

Jlig moJIHOTO y4eTa MmoTpeOHOCTel O0yyaroumxcs B MPOrpaMMe HCHOJIb3YyEeTCs
nuddepeHIUPOBaHHBIM TOAXO0A, YTO CTUMYJHPYET OOydJaromerocss K yBEJIUYEHUIO
NOTPEOHOCTH B MHIMBUYaTbHOM, MHTEIJICKTYaIbHOM U MO3HABATEIbHON ASITEIbHOCTU
Y Pa3BUTHIO HAYYHO-UCCIIEOBATENbCKUX HAaBBIKOB. [IporpamMma cranet BocTpeOOBaHHOM
B IIEPBYIO oOuepenb OOy4alolMMHUCS, KOTOpbIE HMMEIOT CTOMKHMH  HMHTEepec
U COOTBETCTBYIOIIYIO MOTHUBALIMIO K M3YyYEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO
LIMKJIa, ECTECTBEHHBIX HayK U TEXHOJOTHU.

B Hacrosimiee Bpemsi OuosiorMdyeckoe 0O0pa3oBaHUE JIOJDKHO OOECHEYHTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTHYECKYI0, 3KOJOTUYECKYIO M MPUPOJOOXPAHUTEIBHYIO

IPaMOTHOCTb.



3HaHWS B 00JIACTM OCHOBHBIX OWOJIOTMYECKHUX 3aKOHOB, TEOpHH U WJACH
GbOpMHPYIOT HPABCTBEHHBIE HOPMBI W TIPUHITUIIBI OTHOIICHHUS K J>KHUBOM TIPHPOJIE.
B kadecTBe NEHHOCTHBIX OpPUEHTUPOB OHMOJOTUYECKOTO OOpa30BaHUSl BBICTYMAIOT
OOBEKTHI, M3y4aeMble B Kypce OHMOJIOTHH, K KOTOPBIM Y ydamuxcs (OpMHPYETCS
LIEHHOCTHOE OTHOILIEHUE. [Ipr 3TOM Beylyr0 pOsIp UIPAOT NO3HABATEIBHBIE [IEHHOCTH,
TaK KaK JJAaHHBI y4eOHbIN MpeAMET BXOJMUT B TPYIIY MPEIMETOB IMO3HABATEIHHOIO
[[MKJIa, TJaBHAs I1eJIb KOTOPBIX 3aKJIIOYAeTCs B M3YyUYEHHUU COBPEMEHHBIX CIIOCOOOB
pemieHusi T00ambHBIX MpobieM coBpeMeHHOCTH. [Iporpamma mpecienyeT HE TOJBKO
oOpa3oBareibHble, HO M BOCHUTATEIbHBIE IIEJIM, IOCKOJIbKY OHa CIOCOOCTBYET
(bOpMHUPOBAHUIO IKOJIOTHYECKOTO U OMOTEXHOJIOTMYHOTO MBIIUICHUS Y TIOIPACTAIOIIETO

ITIOKOJICHMUAI.

BapuanTbl peanuzanuu nporpamMmmsl 1 GopMbl NPOBeIeHUs 3aHATHIA

Peanuzanus nporpamMmsl MpeAnoiaraeT UCHob30BaHue GopM padOThl, KOTOPHIE
IpeIyCMAaTPUBAIOT AKTHUBHOCTh U CaMOCTOSITEJIBHOCTh OOYyYaroUUMXcs, COYETaHue
UHAMBUIYAJIbHOM M TPYNIOBOM paboOThl, MPOEKTHYIO M  HCCIEA0BATEIbCKYIO
NesATeIbHOCTh. TakuM 00pa3oM, BOBIEYEHHOCTh OOYUAIOMIMXCA B JAHHYIO BHEYPOUHYIO
NeSATEIbHOCTh TO3BOJIUT OOECIEeUUTh WX CaMOOIpPEAENIEHHUEe, pPACIIUPUTh 30HBI
IOMCKa CBOMX HMHTEPECOB B pA3NIMUYHBIX c(depax ecTEeCTBEHHO-HAYYHBIX 3HAHMMH,
IIEPEOCMBICIUTh CBOM CBSI3M C OKPYXAIOIIMMH, CBOE€ MECTO CpPEIu APYIUX JIIOACH.
B wmenom peanuszanusi mporpamMMmbl BHOCHT BKJIAJ, B HPaBCTBEHHOE U COIMAIBHOE
dhopMUpOBaHHUE TUYHOCTH.

[Iporpamma MokeT OBITH peann3oBaHa B padbote ¢ oOyvaronumucs 11 kimaccos.

[Iporpamma kypca paccuntana Ha 34 yaca, B paMKax KOTOPBIX IPEIyCMOTPEHbI
Takue QopMbl paboThl, Kak Oecelpl, AUCKYCCHUH, MAacTep-KJIACcChl, 3KCKYpPCHH
Ha MPOU3BOJCTBO, aHAJU3 KEMCOB, BCTPEUYU C MPEACTABUTEISIMHU pa3HbIX Mpodeccui,
npodeccuoHanbHble MPOOBbl, KOMMYHUKATUBHBIE M JEJIOBbIE HWIPbI, KOHCYJIbTAllUU
nejarora v rncuxoJiora.

[Iporpamma  peanmu3yercss B TE€YEHHME  OJHOTO  y4yeOHOro roja ¢

oOyuaromumucs 11 kmaccos, 3anatust mpoBoasarca 1 pa3 B Henento.

B3anmocBashb ¢ degepanbHoi padoyeid MpOrpaMMoil BOCIIUTAHUS

[IporpaMmma Kypca BHEYpPOUYHOW JESATENBHOCTH pa3paboTaHa C Yy4eTOM
pexoMeHaaiui genepaabHON pabodeit mporpaMMbl BOCITUTAHUS, YIUTHIBAET IICUXOJIOTO-
MEeJJarOrMIecKue OCOOCHHOCTH JIaHHBIX BO3PACTHBIX KaTEropuid. OTO TIO3BOJISET

Ha TPAKTUKE COCIUHHUTH OOYYaIOIIYyI0 M BOCIHUTATEIBHYIO JESATEIBLHOCTH Ieaarora,
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OpPUEHTHPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTYaJbHOE, HO U Ha HPAaBCTBEHHOE, COITUATIBHOE
pa3BuTHE pedeHKa. DTO MPOSIBISETCS B:

— BOCHHUTAHUHM OCO3HAHHOW 3KOJIOTUYECKH MPABWILHOW MOTHBAIIMK B MTOBEJCHUU
U JeATeIbHOCTH 4epe3 (GOpMHpPOBAHHME CHCTEMbl YOEXKIECHHM, OCHOBAaHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAHOBJICHUU JIMYHOCTH OOYy4YalOMIMXCAd KakK IEJOCTHOM, Haxojsuieics
B TAPMOHUU C OKPY>KAIOIIUM MUPOM, CLIOCOOHOM K PELICHUIO SKOJIOTUUECKUX TIPOOIeM;

— MPUOPUTETE JTUYHOCTHBIX PE3YJbTATOB peaTH3alliyd MPOrpaMMbl BHEYPOUHOM
JeSTEeILHOCTH, HAIISIINX CBOE OTPAKEHUE U KOHKPETHU3AIUIO B efiepalibHON padoueit

MPOrpaMMBbl BOCITUTAHMUSL.

OcobGennocTu padoThI Mexarora 1o NporpamMme

3ajaya memarora  COCTOMUT B TOM, YTOOBI  CONPOBOXKIATh  IPOLECC
npo(hecCHOHATILHOM OPUEHTALNN 00YYarOIINXCsl, paCKpbIBasl MOTEHIMAN 00YYarOIINXCs
yepe3 BOBJIICYEHHE B MHOTOOOpPA3HYIO JAEATEIbHOCTb, OPraHM30BAaHHYIO B Pa3HBIX
dbopmax.

IIpu »TOoM pe3ynpTaToM pabOThl TMeaarora B TEPBYIO OYEpelb SBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yJbTaTOB MENAror MOXET JI0CTHYb,
yBJIeKasi peO€HKa COBMECTHOM M MHTEPECHON UM 000UM JeSTEIbHOCThIO, YCTaHABINBAs
BO BpeMs 3aHATHH 100poKenaTenbHylo, MOAJIEPKUBAIOILYI0 atrMmochepy, Hachllias
3aHATHS UEHHOCTHBIM cojepkaHnueMm. Kpome Toro, mporpamma mpeaycMaTpuBaeT
OpraHu3aluIo0 3KCKypCcHil, mpocMoTp (uiabMoB U 3anuceid TB-nporpamm.

I[Ipy u3yyeHuum  OOyHarOIIMMHUCS NPOrPaMMbl  [EJAaror  OCHOBBIBAETCS
Ha HECKOJIbKUX OCHOBOIIOJIATAIOLIMX MPUHIIUIIAX O0YUYECHUS:

— NPUHIUIN HHTETPATUBHOTO MOJAXO0Ja K OOy4YeHHUI0. ODTOT MNPUHIUI HMEET
NEPBOCTENEHHOE 3HAYEHHUE, TaK KaK YCBOCHUE MOJYy4YaeMbIX 3HaHUW 10 OMOTEXHOIOTUU
[IpEarojaraeT TECHYK B3auUMOCBA3b pasHbIX ypoBHeil. IlepBblii  ypoBeHb —
MEXITPEIMETHBIN — MPEJINOIaraeT B3auMOCBsI3b OMOJIOTHN ¢ KypCcOM 110 XuMuu. BTopoii
YpOBEHb — TMpPEeIMETHBII — OOYCJOBJIE€H B3aMMOIIPOHUKHOBEHHEM  pa3HBIX
OMOJOrMYECKUX KypcoB (OOTaHMKH, 300J0TUH, (U3HOJIOTUU W APYrHX) B Ipolecce
CTaHOBJICHUS U M3y4eHHs OuoTexHosnorud. Kpome Toro, oruka ocBoeHUs MaTepuaia
IporpaMMbl MpeAroaaraeT JBUKEHHE OT OOLIEro K YacTHOMY M, Ha HOBOM YpPOBHE,
BO3BpallleHHE OT YaCTHOT'O K O0LIeEMY.

— NPUHLMI HAIIAIHOCTH;

— MNPUHOUIT JOCTYITHOCTH,



— TMPUHIUI OCO3HAHHOCTH.

[TpumepHas cxema MpOBEACHUS 3aHATHI 110 IPOTPaMME MOXKET OBITh TaKOi:

1. OObsicHEHHE TEOPETUUECKOTO MaTepHalia 10 TEME.

2. IloaroroBka Kk J1abOpaTOPHOMY WJIM MPAKTHUECKOMY 3aHATHIO, OOCYXICHHE
OOBEKTOB JIJIsl MPAKTUYECKOTO 3aHSTHSL.

3. IlpoBeneHre MPaKTUYECKOTO 3aHATHSI — OCHOBHAs 3a7adya OCBOCHHE
METOAOJIOTUU IAHHOTO YKCIIEPUMEHTA.

4. Ananu3 pe3yJbTaToB IKCIIEPUMEHTA.



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOU
AEATEJIBHOCTH

3aHATHSA B paMKax IIpOorpamMmbl HalIPaBJICHbBI Ha oOecreueHue JOCTHIKCHUA
06yT—IaIOIHI/IMI/IC$I cieayromux  JUYIHOCTHBIX, MCTAIIPCAMCTHBIX W HIPCAMCETHBIX

00pa30BaTENbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIbTATDI:
8 cghepe epaxcoancKo20 0CHUMAHUS!
— TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIbHOCTA MPH BBIOJTHEHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;
— CIOCOOHOCTh OMPENEIATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;
— TOTOBHOCTh K COTPYAHUYECTBY B MPOILIECCE COBMECTHOIO BBIMOIHEHUS YUECOHBIX,
MO3HABATEIbHBIX M UCCIEHOBATEIbCKUX 33Ja4, YBAXXUTEIbHOMY OTHOIICHUS
K MHEHHUIO OIIMOHEHTOB IMPHU OOCYXJIEHUU CIIOPHBIX BOIMPOCOB OUOJOTUUECKOTO

COJICPIKAHUS;

8 cghepe nampuomuuecko2o 80CNUMAHUSL:
— LEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICIUI0 U TaMSITHUKAM HPUPOJbI,
nocTkeHusaM Poccun B Hayke;
— CIOCOOHOCTH OLICHUBATH BKJIAJ] POCCHUMCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE
OWoNoTHH, TOHMMAaHUE 3HAaYeHUs OWOJIOTMM B TMO3HAHWUM 3aKOHOB MPHUPOJIBI,

B JKM3HH YCJIOBCKAa U COBPCMCHHOI'O 06HIGCTB3;

8 cghepe 0YX08HO-HPABCMBEHHO20 80CNUMAHUSL:

— CIOCOOHOCTH OIICHHNBATL CUTyallUI0O W IMPHUHUMATb OCO3HAHHBLIC PCIICHUS,

OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI M ICHHOCTH,

— OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMUBOTO OYIyIIErO;

6 cqbepe acmemu4eckKkoco 6ocnumaHus.’

— IIOHHMMAaHHC DMOIHUMOHAJIbHOI'O BO3,Z[€I>'ICTBH$I JKUBOM IMpUupoabl 1 €€ HCHHOCTD,

6 cghepe husuueckoco socnumanusi:
— TOHHMMAaHHE IEHHOCTH 37J0POBOTO M O€30MacHOTO 00pa3a KU3HH,

— OCO3HAHME MOCIEACTBUN W HENPUSATHE BPEIHBIX MPUBbIYEK (ymoTpebdiieHue

AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);



6 cghepe mpy006020 6OCNUMAHUAL:

— TOTOBHOCTb K AaKTUBHOM JEATEIBHOCTH OHOJOTHYECKOM U HKOJIOTHYECKOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHULIMMPOBATH, MNIAHUPOBATh U CAMOCTOSITEIIBHO
BBINOJIHATH TaKyIO JESATEIbHOCTD;

— HMHTEpEC K NPAKTUYECKOMY U3YUEHUIO TPO(eCcCcHil, CBSI3aHHBIX ¢ OMOJIOTHEH;

— TOTOBHOCTb U CLIOCOOHOCTB K 00Opa30BaHMIO U caMOOOPa30BaHMIO HA MPOTKEHUU

BCEM KU3HHU,

8 cghepe IKON02UUECKO20 BOCNUMAHUSL:

— 3KOJIOTMYECKH I1eJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOAE KaK HUCTOYHUKY KU3ZHH
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

— TMOBBILIEHUE YPOBHS  HKOJOTUYECKOM  KYyJIbTYphl: MPUOOPETEHUE  OIbITa
IUIAHUPOBAHMUSI ~ TMOCTYNIKOB M OLEHKM KX  BO3MOXHBIX  IOCIIEICTBUN
JUUISL OKPY’KAIOIIEN CPEbI;

— CIIOCOOHOCTH MCIIOJIb30BaTh NPUOOpETaeMble NMPU HM3YYEHUM OWOJIOTMU 3HAHUS
U yMEHUA TpU pEIIEHUU TMpoOJeM, CBSI3aHHBIX C  pPalUMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIO/IGHHE TIpaBWJI  TOBEACHUS B  MPUPOJE,
HaIIpaBJICHHBIX HA COXPAHEHHWE PABHOBECHS B HKOCUCTEMAX, OXPAaHY BHJIOB,
AKOCHUCTEM, Orochepnl);

— aKTHBHOE HENPUATHE ACUCTBHM, NMPUHOCAIINX BPEN OKPYXKAIOMIEH MPUPOTHON
cpele, yMEHHE MPOTHO3MPOBATh HEOJAronpUATHbBIE HKOJIOTUYECKUE MTOCIIEICTBUS

MPEINPUHUMAECMBIX ACHCTBUN U MPEAOTBPALIATh UX;

8 cghepe HayuHO20 NOSHAHUSL:

— TIOHUMaHHWE CHeUM(pUKH OHOJIOTMM KaK HayKd, OCO3HaHHE €€ POJu
B (DOPMHUPOBAHUU PAIMOHATHLHOIO HAYYHOTO MBIIIJIEHHUS, CO3/JaHUE IETOCTHOTO
MIPEACTABICHUS] 00 OKPYXKAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOJbI, YeIOBEKa
¥ 001IecTBa, B MO3HAHUU TMPHUPOIHBIX 3aKOHOMEPHOCTEH M pEeIIeHUU MpodiieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

— yOEXIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJii COBPEMEHHOW ITUBUIIU3AIINH:
obecrieyeHue HOBOTO YPOBHSI Pa3BUTHS MEIWIIMHBI, CO3/IaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peliaTh pPeCypcHble MpoOJieMbl  Pa3BUTHUS
YeJIOBEUECTBA; MOUCK MYyTEW BBIXOAA W3 TJIOOAIBHBIX IKOJOTHYECKUX MPOOIIEM
U obecrieyeHue TMepexojla K YCTOMYMBOMY DPa3BUTHIO, PalMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYpPCOB M (OPMHPOBAHUIO HOBBIX CTaHIAPTOB

KU3HU;



3aMHTEPECOBAHHOCTDH B MOJYYCHUHU OMOJIOTMYECKUX 3HAHUN B LENSX MOBBIIICHUS
oOmIel KyJabTypbl, €CTECTBEHHO-HAYYHONW TPaAaMOTHOCTHM KaK COCTaBHOW YacTH
(GyHKIHMOHATIBHOM TPaMOTHOCTH OOydarouuxcsi, GopMUPYEMO MpU H3YYECHUU
OHOJIOTUH,

MMOHUMAHUE CYHIHOCTM METOJOB TIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTh UCHOJIb30BaTh TOJIy4aeMble 3HAHUS [UJIs  aHajau3a
Y OOBSICHEHUS SIBJICHUW OKPYXKAIOIIEr0 MUPa U MPOUCXOAAIINX B HEM U3MEHEHHU;
yMEHHE JellaTh OOOCHOBaHHBIC 3aKIIOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB
Y UMEIOIINXCS JaHHBIX C LIEJIBIO MOJyYEHHUs JOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTh ~ CaMOCTOSITEIBHO ~ MCIIOJIb30BaThb ~ OMOJOTMYECKHE  3HAHUSA
JUTSL petieHust poOJIeM B peasbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHME IEHHOCTH HAyYHOM JEeATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U HCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIBHO U B IPYIIIIE;
TOTOBHOCTB M CIIOCOOHOCTD K HEMPEPBIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMIO,
K AaKTUBHOMY IIOJIyYUEHUIO HOBBIX 3HaHMM 1O OHOJOTMM B COOTBETCTBUU

C JKXU3HCHHBIMU HOTpC6HOCT5IMI/I.

METAINIPEIMETHBIE PE3YJIbTATDI:

6 chepe 061a0eHUA YHUBEPCAILHBIMU YUEOHBIMU NO3ZHABAM ETIbHBIMU OCUCHBUAMU:

Oa3zo06vie 102udecKue OeuCmeusl.

CaMOCTOSITeTILHO (POPMYITMPOBATh U aKTyaJU3UPOBATh MIPOOIIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BAaTh IIPHU OCBOCHUH 3HAHUN IMPHUEMBI JIOTHUYESCKOTO MBIITUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, KiIacCH(pUKAIMKA, OOOOIIECHUS), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TIOHSTHH (BBIACIATHh WX XapaKTEepPHbIC MPU3HAKH, YCTAHABINBATh
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeNeNaTh IIeIU JeATCIIBHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;
HCIIOJIb30BaTh OHMOJIOTMYECKHUE TOHATHS 11 OOBICHCHUS (DaKTOB M SIBICHUU
YKABOM IIPUPOBI;

CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHUN),
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUUS B PACCMATPUBAEMBIX SIBICHHSX,

(GOpMyIHpPOBATH BHIBOJBI U 3aKITIOUYEHUS;



— TPUMEHATh CXEMHO-MOJECIBHBIE CPEACTBA IS NMPEICTABICHUS CYLIECTBEHHBIX
CBSA3€M W OTHOIIEHWH B H3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a Takke
IPOTUBOPEUYMI PA3HOrO pPOAA, BBISIBICHHBIX B Pa3iIMYHbIX HHPOPMAIMOHHBIX

HCTOYHHUKAX,

Oazo6vle Ucciedo8amenbCKue 0eucmeust.

— BJIAJICTh HAaBBIKAMH YYEOHO-HCCIEAOBATEIILCKOM M TMPOCKTHON MESTEIBHOCTH,
HaBBIKAMH  pa3pelieHWs  MpoOjieM;  CIHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOATEIbHOMY TIOMCKY METOJIOB pEIICHUS TMPAKTHYCCKUX 3ajad,
MIPUMEHEHHUIO Pa3IMIHBIX METOJIOB ITO3HAHHUS,

— HCIIOJIB30BaTh PA3JIMUYHbBIC BUBI JICATEILHOCTH 110 MOJYYCHUIO HOBOTO 3HAHMS, €T0
HUHTEpIIpETalliU, TPeoOPa30BaHUIO U MPUMEHEHUIO B YYCOHBIX CUTYAIUSAX, B TOM
YHUCJIe TIPHU CO3aHNN YIEOHBIX U COIMATIBHBIX MPOCKTOB,;

— (¢dopmMupoBaTh HAYYHBIH THIT MBIIIJICHUS, BIQJCTh HAYYHOM TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MMOHSATUSIMHU U METOJIAMHU;

— craBuTh H  (OPMYIUPOBATh COOCTBEHHBbIE 3aJaud B  00Opa30BaTEIbHOM

ACATCIIBHOCTHU U )KU3HCHHBIX CUTYallUAX,

paboma ¢ uHgpopmayueti:

— OpHUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX WHGOpManuu (TEKCTe y4yeOHOro
nocoOusi, Hay4YHO-TIOMYJISIPHOM  juTepaType, OHOJOrMUYECKHUX  CJIOBapsX
U CIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamM3upOBaTh
UHGOPMAIIUIO PA3IUYHBIX BUIOB U (HOPM IIpEICTAaBICHUSI, KpUTHUECKU OLICHUBATh
€€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

— (opmynupoBaTh 3ampochl U TMPUMEHATH Pa3IMYHbIE METOAbl NpPU TOHCKE
1 0TOOpE Omosornueckor HHGOpMAITHH, HEOOXOIUMOM JIJIs1 BHITTOJIHEHUSI yIeOHBIX
3ajau;

— CaMOCTOSITEIbHO  BBIOMpPATh  ONTHUMAJIbHYIO dbopMy  mpencraBiieHUs
ouonornyeckor nHpopmanuu (cxemsl, rpauku, JUarpaMMsbl, TAOTUIbI, PUCYHKU
W 71p.);

— HCIIOJIb30BAaTh HAYUYHBIH SI3bIK B KAUECTBE CPECTBA IPU paboTe ¢ OMOIOTHYECKO
uHbopMaIuel: TPUMEHATh XUMUYECKHe, (PU3NUECKIe U MaTeMaTUYECKUE 3HAKU
U CUMBOJBL, (opMyibl, abOOpeBUaTypy, HOMEHKIATYpY, HCIIOIb30BATh

U TIpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATTISIAHOCTH;
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6 chepe o6nadenus yHueepcaIbHbIMU KOMMYHUKAMUBHBIMU OCLICIBUAMU:

obwenue:

OCYIIECTBJIATh KOMMYHHKAIIUA BO BCeX cdepax >KH3HU; aKTUBHO Y4acCTBOBATH
B JIMAJIOre WIHM JIUCKYCCHH IO CYIIECTBY 00CYyX AaeMoil TeMbl (YMEHHE 33aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJICHHUS OTHOCUTEIBHO BBIMOIHEHHS MpearaeMoun
3a/1a4d, YYUTHIBATb UHTEPECHI U COTIACOBAHHOCTH MO3UIUMN APYrUX YYACTHUKOB
JIAaJiora Ui IMCKYCCUN);

Pa3BEpHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BAHUEM

SI3BIKOBBIX CPCACTB;

COBMECMHAsL 0esIMeNbHOCHb.

BBIOMpPATh TEMAaTUKy M METOJIbl COBMECTHBIX JCHCTBUH C Y4YE€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN KaXKJI0I'0 YJI€Ha KOJUICKTUBA;

IIPUHUMATH L[E€JI1 COBMECTHOM AEATEIIBHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATH
JNEUCTBUA II0 €€ JOCTHKEHUIO: COCTABIIATH IUIAH JACHCTBUM, PACIPEACIIATh POJIU
C YYETOM MHEHUI YYaCTHUKOB, 00CYX AaTh pe3yJIbTaThl COBMECTHON PabOTHI;
peaarartb  HOBBIE IPOEKTHI, OLEHMBAaTh MAECUM C IIO3ULUUHA HOBU3HBI,
OPUT'MHAJIBHOCTH, IIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATH ITIO3UTUBHOE CTPATETNYECKOE MOBEACHUE B PA3JIMYHBIX CUTYaLUX,

IIPOABIIATE TBOPUCCTBO U B006pa)KeHI/I€, OBITH HMHHUIIWAaTUBHBIM,

6 chepe o6nadenusn yHusepcaIbHbIMU pPeZyiAmuUGHbIMU OClCIBUAMU:

CamoopeaHusayusl.

WCTIOJB30BaTh OMOJIOTUUECKUE 3HAHUS JJIs BBISBICHUS MPOOJIEM U UX PElICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIUSX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUU IIEJIEBbIE U CMBICIOBBIE YCTAHOBKU
B CBOMX JEHCTBUSX W MOCTYNKax IO OTHOIIEHUIO K >KUBOW MPUPOAE, CBOEMY
3JI0POBBIO U 3/I0POBBIO0 OKPYKAIOIINX;

pacIIMpATh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JeraTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH

3a PCIICHHE;

CAMOKOHMPOJb.

AaBaTb OHLCHKY HOBBIM CHTYyallMUsAM, BHOCUTb KOPPCKTHBBI B ACATCIbHOCTD,

OLOCHNBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM,

IIPUHUMATh MOTHBBI W aApPryMEHTHl JAPYIMX IIPH aHAIM3€ PE3YJbTATOB

ACATCIIBHOCTH,
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IMOYUOHATLHBIN UHMENTIEKM, NPeONoNa2auull ChopMUpoBaHHOCmb.

CaMOPETYJIMPOBAHUs, BKJIIOYAIOMIETO CAaMOKOHTPOJIb, YMEHHME IPUHHMMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJEHHE, CIIOCOOHOCTh  aJalTUPOBATHCSA
K SMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTH;

BHYTPEHHEW MOTHUBALMM, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHKECHHUIO LIENN
U yCIIeXy, ONITUMH3M, MHUIIMaTUBHOCTb, YMEHHE JEHCTBOBATH, UCXOIS U3 CBOMX

BO3MOKHOCTEH;

npuxsmue ceos u Opyaux:

IIPUHUMATDb CC651, IIOHHMMas CBOM HEAOCTATKN U JOCTOMHCTBA,

IIpU3HaBaTb CBOC IIPABO U IIPABO APYI'UX HaA OIITOKH.

HPEAMETHBIE PE3YJIbTATDI:

YMEHUE BIAJETh CUCTEMOM OHMOJIOTMUECKMX 3HAHMHA, KOTOpas BKIIIOYAET
OCHOBOITOJIAraK0IIKe OMOJOTUYECKHE TEPMUHBI U MTOHATUSA (’KU3Hb, KJIETKA, TKAHb,
OpraH, OpraHu3M, BHUJ, MOMYJSAIUs, OWOCHHTE3 OelKa, HacJIeICTBEHHOCTb,
U3MEHYHUBOCTb, POCT U Pa3BUTHE U JP.);

BJAJICHHE CHUCTEMOM 3HAaHMW 00 OCHOBHBIX METOJaX HAy4YHOIO IO3HAHUA,
UCIIOJIb3YEMbIX B OMOJIOTHYECKUX MCCIEAOBAHUSIX KUBBIX 0OBEKTOB U 3KOCUCTEM
(omucanue, M3MEpeHHE, MPOBEACHHE HAOMIOJEHUI); crnoco0aMu BBISIBICHUS
Y OLICHKHU aHTPOIIOIE€HHBIX U3MEHEHUH B IIPUPOJE;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBS3H MEXIY CTPOCHHUEM U (PYHKUMSIMH: KIETOK
pa3HbBIX TKAHEW; OpraHaMM M  CHUCTEMaMHM OpPraHOB Yy  PacTEHHI;
JTallaMM KJIETOYHOIO LHWKJIA W YKU3HEHHBIX LHUKJIOB OPraHU3MOB; T€HOTHUIIOM
U (EHOTHUTIOM;

YMEHHME pellaTh MOHCKOBbIE OHOJOTMYECKHE 33a7aud; BBISBIATH MNPUUHMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY HCCIEIyEeMbIMU OHOJIOTHYECKUMHU OOBEKTAMH,
MPOLIECCAMH M SIBJICHUSIMH; JI€JIaTh BBIBOABI M IIPOTHO3bI HA OCHOBAHUU
IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIABUTATH TUIIOTE3bI, POBEPATH UX SKCIIEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys UeNb HCCIENOBAaHUS; aHAJIM3UPOBATh IOJYYEHHBIE PE3yJbTaThl
Y JIeJ1aTh BBIBOJBL,

YMEHHUE OLICHUBATh 3TUYECKHUE ACIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B 00J1acTH
OMOTEXHOJIOTUH U TEHETUUECKUX TEXHOJIOTUN (HAaIpaBJIEHHOE U3MEHEHHE T'€HOMA

U CO3/IaHH€ TPAHCTEHHBIX OPraHU3MOB);
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— yMEHHE MOTHBHMPOBATh CBOM BbIOOp Oynyliel npodecCuOHaNbHON AeTENbHOCTH
B o0nacT OHWOJIOTMH, MEIWLUHBI, OMOTEXHOJOIMH, CEIbCKOTO XO3AHCTBA;
yIIyONsaTh MO3HABATEIbHBIA WHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH MpoQeccuu U MPOJOHKEHHE OMOJIOrMYecKoro oOpa3oBaHUs

B OpraHmu3anusax CpCaHero HpO(I)eCCI/IOHaJIBHOFO H BBICHICTO O6p&30BaHI/DI.
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COJIEP)KAHUE KYPCA BHEYPOUYHOMH JESATEJIBHOCTHU

Monayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cejeknum». 11 kmacce (34 u)

1. F'eneTnueckue pecypcbl Poccnn (6 1)

Crparerun COXpaHEHHS T€HETHYeCKHX pecypcoB. CoxpaHeHHe pacTeHHi In Situ
H X Situ.

buopecypcubie komeknuu Poccuu. Koiekiuss TreHeTU4ecKUX pecypcoB
pacrennit BUP. T'epbGapuit BMH. Komtekius reHeTHUYeCKHuX pPecypcoB >KUBOTHBIX
BHUUI'PXKX. Komnekuun kinerok u mramMoB BHHUMCXM. JleMoHcTpanus

BHI[GOpOJ'II/IKOBl.

Jlabopamophvie u npakmuueckue pabomul
HccnenoBarenbckas padbora «Ilo marepuanam popyma «I'eHeTnueckue pecypcesl

Poccuny (BbIOpaTh 11000# JOKIaA ¥ MOJATOTOBUTH 10 HEMY COOOIIIEHHE).

2. OCHOBBI TeHETHKH M ceJieKnuu (8 )

HacnencTtBeHHOCTh U U3MEHUMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3MEeHYHBOCTh MyTaIIMOHHASL M MOJTU(DUKAIIMOHHAS.

I'en — wMarepualsbHBII HOCHUTEIb HACJIEIACTBEHHOCTH MW  U3MEHYHUBOCTHU.
HyknenHoBble KuCIIOTHI. JIOKanu3anus reHETUYECKOro Marepuana B KieTke. JleneHue
kierok. Permmukanus JIHK. OcHoBHas 1orMa MOJICKYJISIpHOUM Onoioruu. TpaHCKPHITITHS.
Tpancmsuus. Mytanuu.

3aKOH TOMOJIOTUYECKUX PSIIOB B HaclienCcTBeHHOM n3MeHunBocty H.M. BaBuiiosa

B 1920 1 2020 rr. J[eMOHCTpALHS BHACOPOTHKOB .

Jlabopamophvie u npakmuueckue padbomol
[TpakTudeckas pabora «MoaudukairioHHas U3MEHYUBOCTh B MPUPOIe» (coOpaTh
Y CPaBHUTH JINCThS, IBETKU C OJHOTO PACTEHUS W/ UM C Pa3HBIX).

Uccnenosarenbckas padota «['MO — 310 MyTaIuu uiu MOAU(PUKALIII?»

3. Un:xkeHepusi B 6uoJioruu pacrenui (15 v)
Kiierounast u reHHast MHXEHEPUs pACTEHUM JJI PA3BUTHSI CENEKIINH.
[IprpoaHO-TpaHCTEHHBIE PACTEHUS.
Pacrenus-6uodadbpukm.
bHOTEXHOJIOTHYECKHE METOBI B CEJIEKIIUU PACTCHUM.
I'eHeTHUECKOE pENAKTHPOBAHME KYJIbTYPHBIX pPAcTeHUMM. YeM reHeTuyeckoe
pEeIaKTUPOBAHUE OTJIMYACTCS OT T€HETHUECKON MOIU(UKALINY.

[Torck HOBBIX TeHOB-MUIIICHEH: cymecTBytomre metoauku. [Iposeaenue in silico
14



aHaJIn3a.
I'ennas HHXKCHCPHUA 3CPHOBBIX KYJIBTYD. I'ennas HHKCHCPHUA XJIOIMYATHHUKA.
I'ennas HWHXXCHCPHUA TOMATA. I'ennas HHXXCHCPUA COMH. I'ennas HHXCHCPUA IIIIOAOBBIX

KyJIbTyp. | 'eHHast urkeHepus kaprodens. JleMmoncTparus BI/II[eopOJ'II/IKOBZ.

Jlabopamophvie u npakmuueckue pabomul
[Mpaktryeckas padota «IIpoBenenue in silico anamu3a 171 MOMCKAa HOBBIX TCHOB-

MUIIEHEHN I PEAAKTUPOBAHUS KYJIBTYPHOTO pacTeHUs (Ha BEIOOD)».

4. Unkenepusi B 0no10ruu ;KkuBoTHBIX (5 )

COBpCMCHHBIC MCTOAbI B JKMBOTHOBOACTBC: TpPaHCIUIAHTAIIHA 3M6pI/IOHOB,

XUMCPHBIC )KUBOTHBIC, KIIOHUPOBAHUC.

I'ennas HHXXCHCPHUS B )KUBOTHOBOJCTBC.

Jlabopamophwie u npakmuueckue pabomoi

[TpakTudaeckas padota «IIpoBenenue in Silico ananm3a 1115 MOMCKA HOBBIX I'EHOB-
MULIEHEHN I PEAAKTUPOBAHUS )KUBOTHOT0» (Ha BBIOOD).

HccnenoBarenbckass pabora «l'eHHass WHXEHEpUS JKUBOTHBIX: apPTyMEHTHI

3a U IPOTHUBY.
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TEMATHYECKOE INTAHUPOBAHUE

Temwr 3anamuii

Konuuecmeo

uacoe

Ocnognoe codeporcanue

Buowt oesmenvrocmu ooyuarowuxcs

Moayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cesieKiumn». 11 kiaace (34 )

1. 'enetnueckue pecypcbl Poccun

6

Crpareruu coxpaHeHusi TeHETUYECKUX
pecypcoB. CoxpaHeHHE pacTeHUM

in situ u ex situ.

buopecypcubie koyekuuu Poccun. Konnexuus
IreHETUYECKUX pecypcoB pacrennit BUP.
I'ep6apuit BUH. Komiekuus reHeThuecKkux
pecypcoB xuBoTHBIX BHUUIT'PXK. Komnexkunn
kieTok 1 mrammoB BHUUCXM.
UccnenoBarenbckas padbora

«Ilo marepuanam popyma

«I'enernueckue pecypcel Poccun»

PackpbIBaTh Co/IepKaHNE TEPMHHOB U
MOHSTHI: COXpaHEHUE pacTeHui IN Situ
¥ ex situ.

OmnuceIBaTh MPOIIECC COXPAHEHHSI
pacTeHuit B ycioBusx in Situ u ex situ.
XapakTepr30BaTh COCOOBI COXPAHCHHUS

pacTeHui B yCIOBHIX N Situ u ex Situ.

PaznuuaTh crmocoObl coxpaHeHuUs
pacTeHuit B ycioBusx in Situ u ex situ.
CpaBHHUBATh OCOOCHHOCTH COXPaHCHHS

pacTeHuil B ycIoBHsIX iN Situ u ex situ.

BrusaBiisaTe Hanbomee 3¢ eKTUBHBIN MPUEM
JUTSI COXpaHEHHUs KOHKPETHOTO o0pasiia
pacTeHun.

XapakTepHu30BaTh 0COOEHHOCTH U
GbyHKIUH.

dopmynupoBaTh u O0BSICHATH TPHHIUII IN

Situ u ex Situ coxpaHeHwust
TEHETHUYECKUX PECYPCOB pacTeHHI
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2. OCHOBBI T€HETUKU U

CCIICKIINH

HacnencTtBeHHOCTh M UBMEHYHBOCTD —
OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3MeHUNBOCTh MyTallUOHHAS U
MOIU(UKAITTOHHAS.

['en — maTepuanbHbIA HOCUTENb
HACJIEICTBEHHOCTU U U3BMEHYUBOCTH.
HykienHoBbIe KHCIOTHI.

Jlokanu3anus reHeTHYECKOTO Marcpualia B

knetke. Jlenenue knerok. Permmmkamus JIHK.

OcHOBHas 1orMa MOJIEKYJISIpHON OHOJIOTHH.
Tpanckpunuus. Tpancisiusa. Myranuu.
3aK0H rOMOJIOTHYECKUX PSI/IOB

B HacieacTBeHHOU n3MeHunBoctu H.U.
Bamwiosa B 1920 w2020 rr.

[TpakTuyeckas pabora

«MoaudukamoHHas U3MEHYUBOCTh
B IIpupojie» (coOpaTh U CPaBHUTH JHUCTHS,

IIBETKH C OJIHOTO PACTEHUSI H/WJIH C PA3HBIX ).

UccnenoBarenbckas padorta «I MO —

9TO MyTalluu UJIN MOI[I/I(I)I/IKaI_II/II/I?»

PackpbiBaTh copepkaHHe TEPMHUHOB U
MMOHSATHUI: HACIACACTBEHHOCTD,
n3MeH4InBOCTh, reH, JIHK, PHK, Genok,
3aKOH T'OMOJIOTHUYECKUX PSJIOB B
HACJICACTBEHHON N3MEHUNBOCTH.
OnuceIBaTh MPOSBICHUS MOIU(PUKAIMOHHON
1 MyTallMOHHOW WU3MEHYUBOCTHU, CTPOCHHE
JTHK u PHK, 6enkos.

XapakTepu30BaTh CTPOECHHUE

U (DYHKIIMU HYKJIEHHOBBIX KUCIIOT, OEJIKOB.
Pa3znuyarh TUIIBI U3MEHUMBOCTH.
CpaBHUBaTh MyTallHUOHHYIO

U MOJU(HUKAITMOHHYIO U3MEHUNBOCTb.
BbisBiATE MOAM(UKALIMN ¥ MyTaIUH.
XapakTepu3oBaTh OCOOCHHOCTH U
¢yukuu JIHK, PHK, G6enkos.
®opmMynupoBaTh U OOBSICHATH PUHIIUIT

JIENCTBUS 3aKOHA TOMOJIOTHYSCKUX pAaoB

B HACJIEICTBEHHON N3MEHUYNBOCTH
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3. Umxenepust

B OMOJIOTUU pacTeHui

15

Kiierounas v reHHast HH)KEHEpUs

pacTeHUM Uil pa3BUTHUS CEIEKLIHH.
[IpupoaHo-TpaHCTreHHBIE pACTEHUS.
Pacrenus-6uodabpuxm.
buorexHoornueckue MeTo1bl B

CEJICKI[MU PACTCHHUIA.

['eneTnueckoe peJakTHPOBAHUE KYJIbTYPHBIX
pacTeHuil. YeM reHeTHYECKOe
peaaKkTUpPOBAHUE OTIIMYAETCS OT
TeHEeTUYEeCKOM MOU(DUKALINY.

[Torck HOBBIX T€HOB-MHUIIEHEN
CYILIECTBYIOIINE METOTUKH.

IMpoBenenue in silico anamusa.

'enHass  uWH)XEHepUs  3E€PHOBBIX
KylbTyp. [ eHHast HHXeHepUst

XJlomyaTHUKa. ['eHHas MHKeHepus ToMaTa.
I'ennas unxxenepus cou. ['ennas

MHKEHEPUS TUIOJOBBIX KyNbTYyp. | 'eHHas
WHXXeHepHs KapToders.

[MpakTrueckas padota «IIposenenue in silico
aHajm3a JUisl TIOMCKAa HOBBIX T'€HOB-MUIIIEHEH

JUTSL peJaKTUPOBAHUSL KYJIBTYPHOTO PacTEHUs
(ua BBIOOD)»

PackpsiBaTh coaepkaHre TEPMUHOB U
MOHSATUI: KJIIETOYHAs! U T€HHAsI HH)KEHEPUs
pacTeHui, FTeHETUYECKOE pEeJaKTUPOBAHUE,
I'MO, in silico ananus.

OnuceIBaTh NPOLECC KIETOYHOU U
T€HHOW MH)KCHEPUU PAaCTEHUM,

MIPUHIUITBI TEHETUYECKOTO
penaktupoBanus, cozganue MO,

starsl in Silico ananuza.
XapakTepu3oBaTb COBPEMEHHbBIE JOCTHKEHUS
T€HHOM M KJIETOYHOW MHKEHEPUU Pa3HBIX
BUJIOB pacTeHuii, mposezaeHue in silico
aHanu3a.

Pa3nuyarh reHHYIO M KJIIETOYHYIO HH)KEHEPHIO.
CpaBHHBaTh OMOTEXHOJIOTUYECKUE
METO/IbI B CEJIEKIIMH PACTEHUH.

BbIABIATH paznuuus MexIy
T€HETUYECKUM PEAAKTUPOBAHUEM U
TeHETUYECKON MoIu(PUKAIIUEH.
XapakTepru3oBaTh OCOOCHHOCTH H
byHKIMN.

DopMyIHPOBATH U OOBSICHITH PUHITHI
KJIETOYHOW U T€HHOW MHKEHEPUH,
TEHETUYECKOTO PEIaKTUPOBAHUS U

T€HETUUECKOU

MOTUUKAITIT
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4. Unxenepust

B OMOJIOTMIH )KUBOTHBIX

CoBpeMEHHbBIE METO/IbI

B )KMBOTHOBOJICTBE: TPAHCILIAHTALIUS
IMOPHOHOB, XUMEPHBIC KHBOTHBIE,
KJIOHHPOBaHHE.

I'ennas nHxeHepus B

YKUBOTHOBOJICTBE.

[MpakTrueckas padota «IIpoBeaenue in
silico ananmsa 11 IOMCKA HOBBIX T€HOB-
MHUIIICHEH [T peIaKTHPOBAHMSI
’KUBOTHOT'O» (Ha BHIOOD).
HccnenoBatenbckas padora «I'eHHas

HWHXKCHCPUS ) KUBOTHBIX: apI'YMCHTBI 3a U
IIPpOTHUB»

PackpsiBaTh coqiepikanne TEPMHUHOB H
MMOHSATHH.

OnuceiBaTh TPAHCIIAHTALIUIO SMOPUOHOB,
XUMEPHBIX KUBOTHBIX, KIOHUPOBAHHE.
XapakTepu3oBaTh TPaHCIIAaHTAIUIO
SMOPHOHOB,  XHMEPHBIX  JKUBOTHBIX,

KJIOHUPOBAHUE.

Paznuyate TpaHCIuIaHTALMIO
AMOPHUOHOB, XUMEPHBIX KHUBOTHBIX,
KJIOHUPOBAHUE.

CpaBHHMBaTh TPAHCIUIAHTALIUIO YMOPHUOHOB,
XUMEPHBIX )KUBOTHBIX, KIOHUPOBAHHE.
XapakTepu3oBaTb 0OCOOEHHOCTH U
GbyHKIIH.

dopMynHpoBaTh U OOBSICHATH TPUHITUTT
TeHHOW MH)KEHEPUHU, TEHETHYECKOTO

PECAaKTUPOBAHUA

Y TeHETHYECKOM MOIU(PHUKAITIU

HUTOT'O I1O MOAYJIIO

34
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ITIOYPOYHOE IIVTAHUPOBAHUE

Ng‘

Tema ypoka

JaTa u3y4eHus

1. I'eneruueckue pecypcnbl Poccun (6 yacon)

1 Crtpareruu coxpaHeHUs] T€HETHIECKHX PECYpPCOB.

2 CoxpaHeHue pacTeHui in Situ u ex Situ.

3 Bbuopecypcusbie komnekun Poccun. Konnekius reHeTHUeCKuX pecypcoB pacTeHHM
BUP.

4 I'epbapuit BUH. Konnekus renetnyeckux pecypco xuBoTHbIX BHUMTPXK

5 Komnexnnu kimerok n mraMmmoB BHUMCXM. JlemoHCcTparms BPI,Z[COpOJ'IPIKOBl

6
Jlabopamopnvie u npakmuueckue pabomoi
HccnenoBarensckas pabora «Ilo wmarepmanam ¢opyma «l eHernueckue
pecypebl  Poccum» (BbIOpaTh 11000 JOKIaaA M TMOATOTOBUTH IO HEMY
cooO1ieHue).

OCHOBBI TeHeTHKH M ceJieKInHu (8 1)

7 HacnencTtBeHHOCTh U U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA KUBBIX
OpTaHU3MOB.

8 V3MEeHYMBOCTh MyTaIIHOHHAS M MO (PUKAITMOHHAS.

9 ['eH — MaTreprabHbII HOCUTENb HACIIECTBEHHOCTH U U3MEHUYHUBOCTH.
HyxnennoBble kucnoTsl. JIokanu3anus reHeTHIeCKOro MaTepralla B KIIETKE.

10 | Henenue xnetok. Permmukarus JJTHK. OcHoBHas 1ormMa MonekymsipHOi
6uonoruu. Tpanckpunuus. Tpancnsiuus. Myranuu.

11 | 3aK0H rOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHOM n3MenunBoctu H. .
Bagsumoa B 1920 u 2020 rr. JlemoHcTpaIus BUI€OPOTUKOB

12 | JJaGopaTopHBIE U MMPAKTHYECKHE PaOOTHI
[TpakTrueckas pabota «MoaudukaoHHas U3MEHYMBOCTb B IPUPOIE»
(cobpaTh ¥ CpaBHUTH JIUCTHS, IIBETKU C OJHOTO PACTEHUS U/UIIH C Pa3HBIX).

13 | UccnenoBarenbckas padbota «I'MO — 310 MyTaruu win MoauduKaum?»

14 | UccnenoBarenbckas padota «I'MO — 310 MyTaruu win MoguduKaum?»

3. Nu:xenepus B Onosioruu pacrenuii (15 1)

15 | KnerouHas u reHHas MHXXEHEPHS pacTEeHU JIJIsl pa3BUTHSI CEJIEKIUH.

16 | [IpupoaHO-TpaHCTEHHBIE PACTCHHUS.

17 | Pacrenus-Ouodalbpuxu

18 | BroTeXHOJIOTHYeCKHEe METO bl B CEJICKITUN PACTECHUH.

19 | I'eneTnueckoe penakTHPOBaHKE KYJIbTYPHBIX PACTEHMII.

20 | Yem TreHeTHUYECKOE PEAAKTHPOBAHUE OTINYACTCS OT TeHETUIECKOM
Mo (DUKAITHH.

21 | Ilouck HOBBIX T€HOB-MHUILIEHEH: CyIeCTBYIONME MeTOANKHU. [IpoBeaeHue in
silico ananusa.

22 | 'enHas uHX)EHEPHS 3€PHOBBIX KYJIBTYP.

23 | 'ennas mHXEHEPHS XJIOMYATHUKA

24 | I'ennas uHxeHepus ToMarta. [ eHHAs MHXEHEPHsI COU

25 | 'eHHas WHKEHEPHSI IJIOIOBBIX KYIBTYP.

26 | I'ennas umxenepus kaptodens. J[eMoHCTpaIus BHICOPOIHKOB

27 | Ilpaxtuueckas padota «IIpoBeaenue in silico aHanm3a Jy1si MTOMCKa HOBBIX
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TeHOB-MUIICHEHN IS peAaKTUPOBAHUS KYIbTYPHOTO pacTeHHs (Ha BEIOOD)».

28 | Ilpaktnueckas padota «IIpoBeaenue in silico aHanm3a Jy1si MOMCKa HOBBIX
TCHOB-MHUIIICHEH JIJISl pEIaKTUPOBAHUS KYIBTYPHOTO pacTeHHsl (Ha BEIOOD)».

29 | IlpoekTHas pabota
4. NuxeHepusi B 0M0JI0TUHU S KUBOTHBIX (5 4)

30 | CoBpeMeHHBIE METOIBI B KUBOTHOBOJCTBE:  TPaHCIUIAHTAIHA
AMOPHOHOB, XUMEPHBIC KUBOTHEIC, KIOHHPOBAHHE.

31 | I'ennas uH)KeHEpHs B )KUBOTHOBOJICTBE.

32 | IIpaktuueckas pabora «IIpoBenenue in silico aHanm3a s MOMCKA HOBBIX
TCHOB-MHUIIICHEH JIJISl pEIaKTUPOBAHUS JKUBOTHOTO» (Ha BBIOOD).

33 | UccnenoBatensckas pabota «I eHHas WH)KEHEpUsI  JKUBOTHBIX:
apryMEHTHI 3 B IPOTUBY.

34 | UccnenoBatensckas pabota «I'eHHas WH)KEHEPUS  KUBOTHBIX:

APTYMCHTEHI 3a U IIPOTUBY.
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MNPUJIIOXKEHHUE. ®PNJIBMbI U 3AIIMCHU TEJEBU3NOHHbBIX ITPOI'PAMM

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokymeHTanbHbIN (UIbM «3010TOM 3eeHbiid 3anacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnogwbl cenemuku u cenekyuu

dunpMbl U3 nukIa «Matpuna Haykm». Science and plants. Hayka u pactenusi.
3epHo6o60BbIe. — URL: https://www.youtube.com/watch?v=nCf9dl|1Fpa8

Tema 3. Husicenepusn 6 ouoiozuu pacmenuil

duneMbl U3 nukiIa «Matpuna Haykny. Science and plants. Hayka u pacteHus.
I'enetnueckoe pepakruposanue. — URL: https://tvspb.ru/programs/releases/107337/
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