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NOSCHHUTEJIbHASA 3AITMCKA

AKTyaJIbHOCTBH H Ha3HA4YeHHEe NporpamMmbl

Pabowyas mnporpamMMa Kypca - " pestensHocTH  «CoOBpeMEHHEIE
arpobHOTEXHONOTHH (arpoGHOTEXHONOTHIEeCKHH npodHIB)» WIs CPeIHero obImero
oOpasoBaHHs (Jajee — MporpaMma) paspaboraHa B COOTBETCTBHH € TpeOOBaHHAMHU
deepaJbHOTO TOCYAAPCTBEHHOro oGpa3oBaTeNbHOr0 CTaHAApTa cpenHero obmiero
obpaszosarus (®I'OC COO), opueHTHpoBaHa Ha obecriedeHHe HHIMBHIYaIbHBIX
noTpebHOCTe# 00y4atoNMXCs ¥ HanpaBlieHa Ha IOCTHXCHHE MJIaHUpyeMBIX pe3yJIbTaTOB
OCBOEHHS IPOTPaMMBI CPeJJHEro 00IIero 06pa3oBaHus ¢ yIeTOM BbIOOpa yJaCTHHKaMH
0Opa3oBaTebHBIX OTHOLIEHHH KypCOB BHEYPOYHOH JAEATEIBHOCTH. 310 TNO3BOJIACT

oBeCIeurTh eHHCTBO 0bs3aTenbHbix Tpebopanui OI'OC COO BO BCEM IIPOCTPAHCTBE

IKOJBHONO 06pa30BaHHsA: He TOJIBKO Ha YPOKE, HO M 32 ero npe/iciaMH.
Hacrosumii Kypc TpeAHA3HA4eH Ui YIIyONeHHOro H3yHeHH: GHOIOrHIECKHX

JRIIeHHN ¥ 3aKOHOMEepHOCTei, pacupeHus 6a30BbIX 3HaHWH, pa3BHTHA MPaKTHIECKHX

yMeHHH W HaBBIKOB B COBpEMEHHOH OHOJIOTHH.

AKTyaJbHOCTD peajiH3alHH nporpaMmel
[Tporpammo#i MpexyCMOTPEHO (hOpMHpOBaHHE COBPEMEHHOTO TEOPETHICCKOro

ypoBHS 3HAHHH, a TaKKe IPaKTHIECKOro omblTa PaboThl € J1aDOpaTOPHBIM

06GOpy/IOBaHHEM, OBJIAJCHHE IPHEMAMH pcclefoBaTelIbcKoi eaTelbHOCTH. MeToasl

OpraHH3alHH obpasoBaTelbHOH H HayYHO-HCCTIENOBATENbCKOH  JeATebHOCTH
npeycMAaTpHBAIOT (OpMHUPOBAHHE ¥ 06y4arolIMXcs HECTaHAapTHOr0 TBOPYECKOIro
MEBIIUTEHHS, CBOGO/IB! CAMOBBIPKEHHUA M HHAUBH/Y ATIEHOCTH CYXIEeHHH.

Jlns mONHOTO ydera norpe6HOCTe! 00y4alomMXest B MPOrpaMMe HCTIONB3YeTCA

nadbepeHIMPOBAHHBIA MOAXO/, HTO CTUMYJIUpyeT 0O0ydalolierocs K yBENIMYEHHIO
noTpeOHOCTH B WMHIUBUIYaTbHOH, HHTEJINIEKTyalnbHOM 1 [O3HABATEIBHOMN AeATEIBHOCTH

¥ Pa3BHTHIO HaYJHO-HCCJIE[0BATEIECKIX HaBBIKOB. [IporpaMma CTaHET BoCTpe6OBaHHOH

B mepBylo odepemp OOyHqalOmMMHKCH,  KOTOpHIE MMeloT  CTOMKMil  MHTEpeC

{ COOTBETCTBYIOLIYIO MOTHMBALMIO K H3YUEHHIO NnpeaIMeTOoB ecTecTBEeHHO-HaY1HOTO

LMK1a, eCTECTBEHHBIX HaYK H TeXHOJIOTHH.
e o6pazoBaHHE JIOJDKHO obecnevyuTs

€CKYylO H nNpHPOAOOXPAHHTE/IBHYIO

B Hacrodmiee BpeMs OHOIOrHYECKO
BEIMYCKHHKaM BBICOKYIO GHONIOrMHECKyo, JKOJIOrHH

rpamMOTHOCTb.




3HaHMA B OOJIACTH OCHOBHBIX OHOJOrMYECKHX 3aKOHOB, TeOpHH M Hiei
(GOpMHpYIOT HpaBCTBEHHBle HOPMbl M NPHHLMIBI OTHOLIEHHS K JKHBOH npupoje.
B kayecTBe LEHHOCTHBIX OPHEHTHPOB OHOJOrHYECKOTo 00pa3oBaHMA BHICTYTIAKOT
0GBEKTHI, M3ydaeMble B Kypce OUOJOrHMH, K KOTOpPBIM Yy ydammxcs ¢opmupyercs
[IEHHOCTHOE OTHOLIeHHe, [IpH 3TOM BeaylIyto poJib UrpaloT N03HaBaTe/IbHBIE LIEHHOCTH,
TaK KaK MaHHBIH y4yeOHBIA NpeaMeT BXOLHMT B IpyIiy NpeAMETOB [03HaBaTe/JIBHOIO
LHKJIa, TJIaBHas 1ieJb KOTOPbIX 3aKilo4aeTcs B H3yYeHHMHM COBPEMEHHBIX croco6oB
peluenus riaobanbHBIX NpobiieM coBpemeHHOCTH. IIporpamma npecjieyeT He TOIBKO
oOpa3oBaTenbHble, HO W BOCMHUTAaTeNbHbIE LEJIM, IOCKOJIBKY OHa criocobcTBYET
$OPMHUPOBaHHIO FKOJIOTHIECKOTO ¥ OHOTEXHOJIOrMYHOrO MBILIEHHA Y I0ApacTarOIIEro

TIOKOJIEHHSL.

BapuaHTbl peajiH3allHi PorpaMMbl H GOpMBI IPOBeeHHS 3aHATHH

Peanusanys IporpaMMbl TIpeAnoaraeT HCrosp3oBaHue GopM paboThI, KOTOPEIC
IpedyCMaTPUBAIOT AKTHBHOCT M CaMOCTOSATE/bHOCTE obygaromuxcs, COYeTaHHe
WHIABHAYaIbHOM M TpynmoBod paboTel, TNpPOEKTHYI0 H HCCIEN0BaTEIBCKYIO
nesTensHOCTh. TakuM 06pa3oM, BOBIEUEHHOCTh 00yHalOMUXCs B JAHHYIO BHEYPOTHYIO
NeATeNBHOCTh TO3BOMHT O0ECHEeYMTs MX CaMOOINpeJeNeHHe, pacIIMpHTE 30HBI
[IOMCKA CBOMX HHTEPECOB B pasHuHbIX C(epax ecTeCTBEHHO-HayTHBIX 3HAHUH,
TePeOCMBICTHT CBOHM CBS3H C OKPYXAlOLIMMHU, CBOE MECTO CPEIH Apyrux JHOMIEH.
B 1efoM pealH3alisl IPOrpaMMbl BHOCHT BKJIal B HPAaBCTBCHHOC M COLMAIBHOE

¢dopMupOBaHHE JIHIHOCTH.
IIporpaMma MOXeT OBITH peanu3oBaHa B paborte ¢ obydarommumucs 10 u 11

D KJ1acCOB.
[TporpaMma Kypca paccyuTana Ha 68 4acos, B paMkax KOTOPBIX MPEe/lyCMOTPEHSI
takue GopMmsl paboThl, Kak Oeceisl, JMCKYCCHH, MAaCTEp-KJIACChl, OKCKypCHH
HA MPOM3BOJICTBO, AHATM3 KEHCOB, BCTPEUM C MNPEJACTABHTENAMH PAsHBIX npo¢eccHH,
npodeccHoHaNbHBIe NPOo6bl, KOMMYHHKaTHBHEIE H [ENOBBIC HIDEI, KOHCYJbTallHH

nejarora ¥ IcuxoJjora.

[Iporpamma MOeT ObITh peajn3oBaHa B TeUCHHE OIHOTO ygeGHOoro rozaa
¢ obygatommmuca 10 1 11 kraccos, €Ci 3aHATHA npoBofATCA 2 pasa B HEASIIO.
Viu B TedeHue ABYX JIET, eC/l¥ 3aHATHA mposoasrcs 1 pas B Heeal0 AMA KIaccoB

6HOTOrMYECKOTO MM GHOTEXHOIOTHYECKOrO HarpaBIeHUH.




B3aumocss3b ¢ (eaepanbHoii paboyeii nporpamMMoil BOCIHTAHHS

[IporpaMma Kypca BHEYpOYHOH JeATENIbHOCTH paspaboTaHa ¢  y4eToM
pekoMeHauuii dheaepanbHon pabodei nporpaMMbl BOCITMTaHHA, YYHTBIBAET MICHXOJIOT0-
Meflarorydeckie O0COOEHHOCTH JIAHHBIX BO3pPACTHBIX KaTeropui. JTO TO3BOJNSAET
Ha TpaKTHKe COeJUHUTh OOYYalollyld M BOCHOHMTATENBHYIO MAeATENbHOCTh II€Aarora,
OPHEHTHPOBATE €€ He TOJIBKO Ha HHTEJIEKTyaJlbHO€, HO ¥ Ha HPaBCTBEHHOE, COLIMAJIBHOE
pa3BuTHe pebeHKa. 3T0 NposBIsAETCS B!

— BOCIHTAHHMH OCO3HAHHOM 3KOJOTHYECKH TpaBHIbHOM MOTHBALUH B TIOBEIEHHH
M JeATeNbHOCTH 4uepe3 (OPMHPOBAHHE CHUCTeMBl  yOeXJeHHid, OCHOBaHHBIX
Ha KOHKPETHBIX 3HaHHAX;

— CTAHOBJNEGHMM IMYHOCTH 0OydYalommMxcs Kak IeJOCTHOH, HaxoIsmeHcs
B FApMOHHH C OKPY)KaIOLIMM MHPOM, CTIOCOGHOM K pellleH IO 9KOJIOTHIECKUX IpoGieM;

— IpHOpHTETE JIMYHOCTHBIX pe3yJbTaToOB pealu3alliM NporpamMMbl BHEYPOYHOH
JESTETLHOCTH, HAIE X CBOE OTPaKeHHE M KOHKPETH3ALHIO B (eaepanbHO# paboge

nporpaMmMbl BOCITHTAHHA.

QOcobenHocTH paboThl nejarora Mo nNporpamMme

3agaya Iefarora COCTOMT B TOM, 4TOOBI COMpPOBOXIAaTh  IpoLiecc
npodeccHOHANBEHOH OpHEHTALMH 00y4aroUXCs, PacKphIBas IOTeHIMA of0y4qarommxcs
yepe3 BOBIeYEHHE B MHOrooOpasHylo [edTebHOCT, OPraHH30BaHHYIO B DPa3sHBIX
(opmax.

IIpy sTom pe3ynsTaToM paboTel Mejarora B MEPBYIO O4YEpeldb ABIAETCH
nAuYHOCTHOE pasBuTHe pefeHka. JIMYHOCTHEIX pe3yJbTaTOB NENAror MOXeT NOCTHYE,
yBrexas peberKa COBMECTHOH ¥ MHTEPECHOH MM 00OHMM NeATEeNbHOCTRIO, YCTaHABIMBAS
BO BpeMs 3aHATHil HOOpOXeNaTeNbHYIO, MOMIEPXKUBAIOMIYIO aTMochepy, Hachlmas
3aHATHA LIEHHOCTHBIM colepkaHHeM. Kpome Toro, nporpamma IipegycMaTpHBaeT
OpraHM3alHIo FKCKYpPCHH, pocMoTp GuIEMOB H 3amuceii TB-porpamm.

[Ipy H3y4eHMH oOy4alOIMMHCA  NPOrpaMMBl  [I€aror  OCHOBBIBAaeTCH
Ha HeCKOJBKHX OCHOBOIMOJIAraloAX MPUHIHNAX 00ydeHHs:

— MPUHLMKII MHTErpPaTHBHOTO MoAXoJa K o0y4eHHio. OTOT MNpPUHIMI HMEET
TepBOCTENEHHOE 3HAYEHHE, TaK KaK YCBOEHHE IOTydaeMbIX 3HaHHH 110 GHOTEXHOJIOTHH
MpeanonaraeT TECHYI0 B3aMMOCBA3b pasHeIX ypoBHed. Ilepbid YpOBEHb —
MeXXIpeIMETHBIH — NpearonaraeT B3aUMOCBs3b OHONOrHH C KypcOM Mo XHMHH. Bropoii
ypoBeHb — TpeAMeTHhli — 0OycnoBjieH  B3aMMONPOHMKHOBEHHEM  pa3HbIX
GHONOrHYECKUX KYPCOB (60TaHHKH, 300/10THH, (PH3HOJIOTHH H ApYTHX) B MpoLecce



CTAHOBJIEHHA H H3YYCHHA GHOTBXHOHOTHH.I{FOMB TOro, JJOoruKka OCBOeHHH MartepHana

TNpOrpaMMBl TNpeArosnaraeT ABHXKEHWe OT OOLIero K 4acTHOMY M, Ha HOBOM YPOBHe,
BO3BpallleHHE OT YaCTHOIO K ob1iemMy.

— IPHHLHUII HATTSIAHOCTH;

— TPHHIMI JOCTYTTHOCTH;

— MPUHLKI OCO3HAHHOCTH.

[TpuMepHas cxema NpoBeeHNs 3aHATUH 110 MporpaMme MokeT OBITh TaKoH:
1. O6BscHeHUE TEOPETHUECKOTO MaTepHara 1o TeMe.

2. Iloaroroeka k n1abopaTopHOMY MM MPAaKTHYECKOMY 3aHATHIO, OOCYKIEHHE
OO0BEKTOB JUISl MPAKTHYECKOTO 3aHATHS.

3. IlpoBeneHue NpaKTUYECKOTO 3aHATHS — OCHOBHAafd
METOIOJIOTHU JaHHOTO 3KCIIEPUMEHTA.

3aga4ya OCBOCHHE

L 4. AHanu3 pe3yNnsTATOB SKCIEPHMEHTA.




MJIAHUPYEMBIE PE3YJIbTATbl OCBOEHMSI KYPCA BHEYPOYHOM
JAEATEJBbHOCTHU

3aHATHA B paMKax MpOrpaMMbl HampabjieHbl Ha obecredeHHe HOCTHXKEHHA
00yYarOMMUCS  CHENYIOUIMX JIMYHOCTHBIX, MeTarpeJMeTHBIX H IPEIMETHBIX
00pa3oBaTeNbHBIX pe3yJIbTATOB.

JUYHOCTHBIE PE3YJbTATBHI:
6 cehepe 2pasicOancko2o 8OCRUMAHUA:
— TOTOBHOCTE K COBMECTHOH TBOPYECKOW MesTeNbHOCTH TIIpH BBIMOJHEHHH
OHOJIOrHYECKUX IKCIIEPUMEHTOB;
— CrnocoOHOCTh OMpenensiTs COOCTBEHHYIO MO3ULHIO IO OTHOLIEHHIO K SBICHHAM
COBpeMeHHOM JKU3HHU U OOBACHATH ee;
— TOTOBHOCTB K COTPYIHHYECTBY B MPOILIECCE COBMECTHOTO BBINOJHEHHS Y4eOHBIX,
[03HABATE/IEHBEIX M HMCCIe0BATeNIbCKUX 3a1a4, YBa)XXUTEJIBHOMY OTHOIIEHUS
K MHEHHIO OMIMOHEHTOB IMpPH 00CYMKJAEHHM CIOPHBIX BONPOCOB OHONOrHYECKOro

COLepIKaHu;

8 chepe nampuomu4ecko20 60CHUMAHUA!
— 1[EHHOCTHOEe OTHOILIEHHE K TPUPOAHOMY HAC/IE[HI0 M NaMATHUKAM MPHPOIEL,
nocTHxKeHuaM Poccuu B Hayke;
— CcrocoOHOCTE OLIEHMBATE BKJIAJ] POCCUHCKMX YYEHBIX B CTAHOBJIEHHE W pa3BUTHE
GHONOrUM, MOHKMMAaHHEe 3Ha4eHHs OHONOrMH B TIO3HAHMM 3aKOHOB NPHPOJEL,
B )KM3HH 4YeJIOBEKa M COBPEMEHHOIo 0011eCTBa;

6 cihepe 0yx08HO-HPABCNBEHHO20 B0CRUMAHUA!
— CcIocOOHOCTh OLEHMBATh CHUTYALMIO W IPHHMMATh OCO3HAHHBIE PpeIleHHS,
OpHEHTHPYACh Ha MOPaIbHO-HPaBCTBEHHbIE HOPMBI H LIEHHOCTH;

— OCO3HaHMe JIMYHOro BKJIajla B MOCTpOeHHe yCToHYHBOrO Oy MylIero;

é CQ‘)EPB acmemu4ecKko20 6ocnumanui.

— TOHMMaHHe 3MOLMOHAILHOrO BO3AEHCTBHS YKHBOH ITPUPOLI H €€ LEeHHOCTD;

6 cehepe huzuueckozo Gocnumanus.
— MOHMMaHHUe UEHHOCTH 3/10pOBOro U 6e301acHoro obpasa MH3HH,;
— OCO3HaHHUE TOCNeACTBHH M HeNnpHUATHE BPEIHBIX MPHBBIMCK (ynorpeGnenue
aJIKOT0JIsl, HAPKOTHUKOB, KypeHUs ),
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8 cghepe mpy0o8o2o sochumanus.;

FOTOBHOCTh K AaKTHBHOWM JeATEbHOCTH OHONOTHMYECKOH H IKOJOrHYecKon
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HHULIMAPOBATH, MJIAHUPOBATh M CAMOCTOSATENHLHO
BBITIOJTHATD TaKYIO AesATeNbHOCTD,

HHTEpeC K MPaKTHYeCKOMY M3YyUYEHHIO NpodeccHi, CBA3aHHBIX ¢ OHOMOTHEI;

TOTOBHOCTb U CIIOCOOHOCTB K 00pa3oBaHMIO M caMo0Opa30BaHHIO Ha NMPOTAKEHHH
BCEH XU3HHU;

8 C¢)€p€ IKONOZUYECKo20 socnumAar .

3KOJIOTMYECKH Lienecoodpa3Hoe OTHOLIEHHE K IPHPOJE KaK MCTOYHHUKY JKHU3HH
Ha 3emJie, OCHOBE ee CYILLECTBOBAHHS;

TIOBBIIIEHHE YPOBHSA  3KONOTMYECKOH  KyJbTYypbl: INpPHOOpEeTeHHe OMbITa
IIaHMPOBAHHS TIOCTYNIKOB M  OLEHKH HX BO3MOXHBIX  IOC]EJICTBHH
ISl OKPY>KaroLLEH Cpelbl;

CIIOCOBHOCTE MCTIONB30BATh IPHOOpETaeMble MPH H3YUYeHHH OHOJOTHH 3HAHHA
H yYMEHHA TpH pelleHHH MpobieM, CBA3AHHBIX C  PalMOHAIBHBIM
TPUPOJIONONB30BaHKHeM  (COOMIO/ieHHe  MpaBUNl  MOBEACHMA B  NPHpPOZE,
HAMPAaBNEHHBIX HA COXPAHEHHE DABHOBECHS B JKOCHCTEMaX, OXpaHy BHIOB,
aKocHcTeM, 6rochepsl);

AKTHBHOE HEIpHATHE AeHCTBHH, MPHHOCAIMX BpeJ OKpYXalomeld NMpHPOIHOH
cpene, yMeHHe NpOrHO3HpOBATh HeO/IaroNpUATHbIE IKOJIOTHYECKHE NOCIIEICTBHS

NpeNpHHHEMAEeMBIX NeWCcTBUH U NMpeqoTBpallaTh UX;

8 cehepe HAYHHO20 NOIHAHUA

[IOHHMaHHe crHeluuKH OHONOrHM KaKk HayKH, OCO3HaHHWe ee pOJH
B QOPMUPOBAHMH PALHOHAIBHOTO HAYYHOrO MBIULICHHA, CO3/AHME LIEJIOCTHOTO
npecTaBIeHHs 00 OKpYXKalolleM MHpe Kak O C[HHCTBE NPHPONEL, yeJoBeKa
¥ O6LIecTBa, B TO3HAHMM [IPHPOJHBIX 3aKOHOMEPHOCTEH M pelueHHH npobnem
coxpaHeHHUs TPHPOJHOr0 paBHOBECHS,

y6eXIeHHOCTh B 3HAUMMOCTH GHONOTMH ISl COBPEMEHHOM LIMBHJIM3ALIHH:
obecreueHHe HOBOTO YPOBHS pa3sBHTHSA MEIHLIHHBI, CO3JIAHHE repcrneKTHBHBIX
GHOTEXHONOrHM, CHOCOOHBIX pelarh pecypCHbIC npoGyiembl  Pa3BHTHA
yesJOBEUECTBA; TOMCK MyTeHf BbIXOAA U3 r10GAIBHBIX KOJIOTHUecKHX Npobiem

u obecrmeueHue nepexofa K YCTOMUMBOMY Pa3sBHTHIO, PAIHOHANLHOMY
HCTIONH30BAHMIO TIPMPOAHEIX PECYPcoB H (hOpMUpOBAHIO HOBRIX CTAHIApTOB

WH3HH;




— 3aMHTEpPECOBAHHOCTbH B MOJYYCHUH OHOJIOrMYECKUX 3HAHMH B LIENAX IOBHIICHHUS
obmel KyJbTypEl, eCTeCTBEHHO-HAay4HOH I'DaMOTHOCTH KaK COCTAaBHOM 4YacTH

(QYHKUHOHAIBHOW TpaMOTHOCTH ofydaromuxcs, (GopMUpPyeMOH NpH H3ydeHHH
OHoNorny;

MOHAMAHHE CYIIHOCTH METOJOB IIO3HAHHUS, MCIONIL3YEMBIX B €CTECTBEHHBIX
HayKaX, CHocoOHOCTB WCIOJB30BaTh T[OJNydaeMble 3HaHHMA JUIA  aHajiu3a
1 00BACHEHMSA SBIEHUH OKPYIKAOLIEr0 MUpa U MPOUCXOIAIINX B HEM H3MEHEHHIT;
yMeHHE Jenarh OOOCHOBAHHBIE 3aK/IIOUEHHs Ha OCHOBE Hay4yHbIX (akToB
H HMEIOIIHXCS JaHHBIX C LIEJIBIO MOJYUYeHUs JOCTOBEPHBIX BEIBOJIOB;
— CHOCODOHOCTP CaMOCTOSTENIBHO  HUCIONB30BaThH  OHMONOrHYeckHe  3HaAHHA

IUIsl pelleHus IpobieM B peabHBIX HM3HEHHBIX CHTYAIHIX;

OCO3HAHHME [IEHHOCTH Hay4dHOH JesTeNbHOCTH, TIOTOBHOCTh OCYIIECTBIATH
@ IPOEKTHYIO M MCCIIeI0BATENBCKYO 1eATeNbHOCTD HHIAUBHIYATBHO H B TPYTINIE;
FOTOBHOCTB M CIIOCOGHOCTE K HENMpepsIBHOMY 06pa3soBaHMIO H caM000pa30BaHuUIo,

K AKTHBHOMY IIONYYEHHIO HOBBIX 3HaHMH 10 OHOJNOrHM B COOTBETCTBHH
C MHU3HEHHBIMH [I0TPeOHOCTAMH.

METAIIPEJMETHBIE PE3YJIbTATBI:
6 chepe 061a0eHUA YHUBEPCATIBHBIMU yuebubIMu RO3HAGAMEILHLIMU OCHUCHEUAMU:

b6azo8wpie nozuuecKue 0etucmeus.

—  caMOCTOSTeNbHO (GOpMYIHPOBATh U AKTyalH3HPOBATh npobieMy, paccMaTpHBaTh
€€ BCECTOPOHHE;

- —  HCIONB30BATh MPH OCBOSHHH 3HAHUI MPHEMBI JIOTHYECKOT0 MBILIIEHHA (aHanusza,
CHHTe3a, CpaBHEHHMs, KiIaccHHKalUH, 0000IIIeHHsI), PacKpbIBaTh CMBICI
6HOIOrMYECKIX TIOHATHI (BBLAENATH HX XapaKTepHbIe NIPU3HAKH, YCTaHABIHBATh
CBSI3M C JPYTHMH IIOHATHAMH);

— oOmpejeNaTs LENM JesTeNbHOCTH, 33/aBasd TapaMeTphl H KpUTEpHH HX
JIOCTHIXEHHUS, COOTHOCHTH Pe3yNbTaThl AeATENbHOCTH C NOCTABIEHHBIMA LENIAMH;

—  HCIONB30BATH GUOJOTHYECKHMe TOHATHA IS OOBACHEHHS (aKToB H sBJIeHHH
JKHBOH TIPHPOABIL;

—  CTPOMTH JOTMYECKUE paccyxieHus (MHIYKTUBHbIE, JeqyKTUBHBIE, 110 aHanoruu),
BBIABNATE 3aKOHOMEPHOCTH H HpOTHBOPB‘IHH B paOCManHBathIX ABJICHHAX,

(OpMYTUPOBATh BEIBOJIBI H 3AKIIIOYEHH;

.




MPUMEHATh CXEMHO-MOJIENbHBIE CpeicTBa IS NPEICTaBIEHUS CYLIECTBEHHBIX
CBsi3ed M OTHOUICHWH B H3y4aeMbIX OHONOTHYECKHX OOBEeKTax, a TakKke
TIPOTHBOPEYMI PA3HOrO POJid, BBISBIEHHBIX B Pa3MYHBIX HH(POPMALMOHHBIX

HCTOYHHKAX,

bazoesie uccredosamenbekue 0eiucmeus.

BJIaIETh HAaBBIKAMH Y4e€OHO-HCCIENOBaTeNbCKOH M NPOEKTHOH MAeATeNBHOCTH,
HaBBIKAMM  paspelieHus  npobiieM,  CHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSTEIBHOMY IIOHCKY METOJZOB pelleHHs NpaKTHYeCKHX 3ajad,
IIPUMEHEHHIO Pa3JIMYHBIX METOLOB ITI0O3HaHMA;

HCIIOJIb30BaTh pa3JIM4HEIe BUABI AeATeIbHOCTH I10 MTOJIy4Y€HHIO HOBOT'O 3HaHHA, €T0
MHTepIpeTalliH, Npeobpa3oBaHHIO U IPHMEHEHHIO B y4eOHbBIX CHTYallHAX, B TOM
YHCIIE MPY CO3/1aHHUHU Y4eOHBIX H COLIHAIbHBIX IIPOEKTOB;

¢bopMHpOBaTh HAy4HBIH THIl MBILUIEHUA, BIAACTh Hay4yHOH TEpMHMHOJIOIHEH,
KJIXOYEBBIMH [MOHATHAMH H METOAAMU;

cTaBHTh M (OpMYIHpOBaTh COOCTBEHHble 3ala9d B obpa3oBaTenbHON

IesATEeIBHOCTH H )KH3HEHHBIX CHTYalHAX,

paboma ¢ ungopmayueu.

OPHEHTHPOBATBCA B PA3NUYHBIX HCTOYHHKAX uHdopMaiu (Tekcre ydeOHOro
mocobus, HAaydHO-TIOMYIApHOH  JuTepaType, OHONOTHYECKHX  CIIOBapsX
M CIIpaBOYHHKAX, KOMIIBIOTEPHBIX Gazax maHHbIX, B IHTepHeTe), aHaIM3HPOBaTh
HHGOPMAIMIO PA3NMIHBIX BUOB H HOPM NPEICTABICHHS, KPUTHYECKH OLEHHBATH
ee JOCTOBEPHOCTh M HEMPOTHBOPEIHBOCTB;

hOpMyIHpOBATE 3alPOCBl M MPHMEHATH pPasMYHBIE METOABI MpPH TOHCKE
u ot6ope Bronoruyeckoi HHGopMaLKH, HeOOXOMHMOFH I BEINOTHEHHUSA y4eOHBIX
3a/1ay,;

caMOCTOATENIEHO BBIOMpaTh ONITHMAJIbHYIO ¢bopMy  TpeiAcTaBlIeHHA
Gronorndeckoi HHpopMaLuH (cxeMbl, rpadHKH, IHArpaMMBI, TaOJIHIIBI, PHCYHKH
u JIp-);

MCIIOJIB30BATh HAYUHBIN A3BIK B KauecTBe CPe/ICTBa NpH paboTe ¢ GHONOrHYeCKOil
yH(bOpMalHeii: IPUMEHATh XHMHUYEckHe, HH3HIEeCKHEe H MaTeMaTH4YeCKHE 3HAKH
¥ cHUMBONBI, (opmynel, a66peBHaTypy, HOMEHKIATYPY,
H npeobpa30BBIBATh 3HAKOBO-CHMBOJIM1ECKHE cpeacTBa HAMAAHOCTH;

HCIIONb30BATHL
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6 chepe 061a0eHUA YHUBEPCAILHBIMU KOMMYHUKAMUGHBIMU 0elCMEUAMU:
obwenue:

OCYIIECTBJIATH KOMMYHUKALIUK BO BceX cdepax MH3HH; aKTHBHO Y4acTBOBAaTh
B JHAJIOTe MJIM JUCKYCCHH IO CYILECTBY 0OCyxmaeMoii TeMbl (YMEHHE 3a1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)XIEHHS OTHOCHTENIBHO BBINOJHEHHA IIpeiJlaraeMoi
3a/la4l, YYMTBIBATh HHTEPECH! U COTJIACOBAHHOCTD IIO3HLMUH APYIHX YYACTHHKOB
JAAJIOra UJIK JUCKYCCHH);

Pa3sBEPHYTO H JIOTHYHO W3JiaraTb CBOIO TOYKY 3pE€HHA C HCINOJNB30BaHHEM
A3BIKOBBIX CPEICTB,

COBMECMHAA OeAMENbHOCMb.!

BBIOMpaTh TEMAaTHKY M METONBl COBMECTHBIX JEeHCTBHM C y4eToM OO6IHX
HHTEPECOB H BO3MO)KHOCTEH Ka)KIOro YjieHa KOJIJIEKTHBA;

TIPUHUMATE L€ COBMECTHOM JesITeIbHOCTH, OpraHU30BbIBaTh H KOOPAHHHPOBATh
AeHCTBHUSA [0 €€ NOCTHXKEHHIO: COCTaBIIATH IUIaH JeHCTBHIA, pacnpeaesaTs POy
C YYETOM MHEHHUH yYaCTHHKOB, 0OCYK1aTh PE3YIbTaThl COBMECTHOM paboTEI;
[peuiaraTb HOBBIE IIPOEKTHI, OLIGHWBaTh HAEH C IMO3HIHH HOBH3HEI,
OpHUTMHAJIBHOCTH, IPaKTHIECKOH 3HAYUMOCTH;

OCYIIECTBJIAThH MO3UTHBHOE CTPATErHYECKOe NIOBEEHHE B PA3IMYHBIX CHTYALHIX,
NIPOABIATH TBOPYECTBO U BooOpakeHue, ObITh HHULIMATHBHBIM;

6 cghepe 06NAOEHUR YHUGEPCATbHBIMU PECYTIAMUCHBIMU JeiiCMEUAMU:
CaMOOP2aHU3AYUA:

MCIIONB30BaTh GHONOrHYecKre 3HAHUA IS BBISABICHUS NMPOGTEM H MX pelieHus
B XXM3HEHHBIX U Y4eOHBIX CHTyaLHsX;

BBIOMpATh Ha OCHOBE OHOJIOTHYECKHX 3HAHMH LIeNIeBble H CMBIC/IOBBIE YCTAHOBKH
B CBOMX JEHCTBUAX M MOCTYMKAaxX MO OTHOLIEHWIO K >KMBOM MpHpone, cBOEMy
3[0POBBIO H 3[I0POBBIO OKPYKAIOLIKX;

PacIIMpATE PaMKH Y4e6HOTo NpeMeTa Ha OCHOBE JIMUHBIX Tpe/TIOYTeHHI;

AEnaTe OCO3HAHHBIM BEIOOpP, apryMeHTHpOBATH €ro, GpaTh OTBETCTBEHHOCTH
3a pellieHHe;

CAMOKOHMPORb,

AaBaTh OLEHKY HOBBIM CHUTYaLUsM, BHOCUTh KOPPEKTHUBEI B JEATENBHOCTH,
OLIEHMBATh COOTBETCTBUE PE3yJIbTATOB LIENAM;

NPHHHMAaTe MOTHBBI M aprymMeHTbl [pPYrHX TIpH AaHajJH3€e pPe3ylnbTaToR
JeATeNbHOCTH;
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&

IMOYUOHANLHYIY UHMENNIEKN, NPeONoNazaloujuil chopMuUpPOBaHHOCMb!

CaMOpPETyJIMpOBaHUs, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE TIPHHHUMATh
OTBETCTBEHHOCTh 3a CBO€ [IOBE[eHHe, CIIOCOOHOCTh  agaNnTHPOBATHCHA
K 3MOLIMOHATIBHBIM U3MEHEHMAM M NPOSBIATh THOKOCTE;

BHYTpEHHEH MOTHBALMK, BKIIOYAIOLIEH CTpeMJIeHHE K JOCTHXXEHWIO LU

H ycnexy, ONTHMH3M, HHAIUaTHBHOCTh, YMEHHE NeHCTBOBaTh, HCXOOA M3 CBOHX
BO3MOXXHOCTEH;

npuxamue cebs u opyaux.

IIPHHUMATE ce0s, MOHMMAas CBOM HENOCTATKH M JOCTOMHCTBA,

IIPH3HABATh CBOE NPABO | IIPAaBO APYTHX Ha OLIHOKH.

IPEAMETHBIE PE3YJIbTATBHI:

YMEHHE BIaJeTh CHCTEMOH OHONOTMYECKMX 3HaHHWM, KOTOpas BKIOYAET
OCHOBOIIOJIATaloIIKe OHoJIoruieckyie TepPMUHBI A MIOHATHSA (3KH3Hb, KIIETKA, TKAHb,
OpraH, OpraHM3M, BHJ, INOMyIAuus, OuocuHTe3 Oenka, HACIENCTBEHHOCTS,
W3MEHYHBOCTE, POCT U Pa3BUTHE U Jp.);

BIAJICHHE CHUCTEMOH 3HaHWM 00 OCHOBHBIX METOZaXx HAyYHOrO IIO3HAHMS,
UCTIONB3YEeMBIX B OHONOIMYEeCcKHX UCClIeIOBAHUAX )XUBBIX 00BEKTOB H 3KOCHCTEM

(onMcanue, u3MepeHHe, NMpOBeJieHHe HabmogeHui); crnocobaMu BHISBICHUS
M OLIEHKH aHTPOIIOreHHBIX H3MeHeHHH B IPUpOJIE;

YMEHHE YCTaHABIHBATh B3aHMOCBSA3H MEXIy CTPOSHHEM H DYHKIMSMH: KJIETOK
PasHBIX ~TKaHEH; OpraHaMM M  CHCTEMaMH OpraHOB y  pacTeHMii:

dTamnaMM KJIETOYHOTO HMKIA M JKU3HEHHBIX LMKIOB OPTaHW3MOB, TeHOTHIIOM
U (peHOTHUTIOM;
YMEHHME DpelaTh IOMCKOBbIE OHMONOTMYECKME 3alauM; BEIABIATH IPHYHHHO-

CHENICTBCHHBIC CBA3M MEXIY HCCIeAYeMBIMU OHONOIHYECKHMH OOBEKTAMH,

NpoueccaMu W ABJICHMAMH; [N€NaTh BBIBOABI M TPOTHO3bI HA OCHOBAHHH
MOJy4eHHBIX Pe3yIbTaTOR;

YMEHHE BBINBUIaTh IMIIOTE3b], IIPOBEPATE HX IKCIEPHMEHTANLHBIMH CpeACTBAMH,
dopmynupys uens HCCIIeIOBaHMSA; AaHAIM3HPOBATh NOJyYEHHBIE Pe3yJIbTAThi
Y JIeNIaTh BEIBOJIBI,

YMEHHC OLICHMBATP 3THYECKHe aclleKThl COBPEMEHHBIX McCiefoBaHui B o6nacTy

6HoTexHOMOrHM U FEHETHYECKHX TEXHONOruH (HanpasieHHOe H3MEHEHHE MreHOMa
M CO3/1aHNe TPAHCTEHHBIX OPraHU3MOB);
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~ yMeHHe MOTHBHMPOBATh CBOH BBIGOp Oyyluel NpodecCHOHATEHO! AeSTe/IbHOCTH
B obnact OWUONOrMH, MEIMILHHBI, OHOTEXHOJOIHH, CEJIBCKOro XO35HCTBa;
YIIy6usTh NO3HABATeNbHBIH WHTepeC, HampaBleHHBIH Ha OCO3HAHHBIA BBEIOOD
COOTBETCTBYIOMIEH TpodeccHy M MPOJAOIIKEHHe OMONOTHIECKOro 00pa3oBaHHA

B OpraHM3alKsX cpesHero npodeCCHOHAIBHOIO | BEICIIETO 00pa3zoBaHHA.
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COAEPKAHHUE KYPCA BHEYPOUHONA AEATEJBHOCTH

Monydan «Arporexnonorum acrostinero u Gyaymeron, 10 kaace (34 u)

I. Buorexnosorns knk uayka (4 1)

Heropus nosumknonenus HAYKH, OCHOBHBIC pasjiesibl, CBH3b OHOTEXHOJNOrUU
CApyrumu - naykamu - (Guosoruei, Goranukoit, so0s0ruei, MHMKpPOBHOJIOrHed,
Onoxummeit, pusnonorueii, FeHCTHKOH, MeMuMHoli) U oTpacsaMu IIPOMBILLIEHHOCTH
(nniesas, nerkas), ceanckoro xossiicrna (’KMBOTHOBOJICTBO, pacTeHHeBOICTBO)
W 3IPaBoOXpaHeHuem, ninecrinie By3bl 1 HHUM, csizanubie ¢ 6uorexHonoruei:

" DOepepanibioe rocyjlapersenioe yupexjaenue «DenepanbHbIi
MCCICA0BATENILCKHI LenTp «DyHaMenTalbibIe 0CHOBb! GHOTEXHOTOIHMY Poccuiickoii
aKaaemMin nayior (DULL buorexnonorun PAH)';

" Qejepaibloe  rocysapeTBeHHOe  GloKeTHOE Hay4yHOe  y4dpexkaeHHe
«Beepoceuifcknit  nayuno-uceneosarensekuii MHCTHUTYT  CeJIbCKOXO3AMCTBEHHOM
Gnorexnonoruuy (OI'BHY BHUUCE),

" Qejepaibioe  rocyAapeTBenHoe  G10KeTHOE Hay4HOE  yypeKIeHHe
«Denepaibiblit MeeeoBaTebCKHi LenTp Beepoccuiicknit HHCTHTYT reHeTHYecKux
pecypeon pacrenuit umenn H.U, Basuiosa» (OI'BHY ®OUI] BUP)*;

" QenepaibHoe  rocylapeTBeHHOE  GIODKETHOE HayyHOe  yupexcieHue
«Beepoceniickunit  Hayuno-ueceoBatenbekuii HHCTHTYT  CeJIbCKOXO3SAICTBEHHOM
MukpoGronoruny (OI'BHY BHUMCXM),

" dejiepalibHOC  rOCYAAPCTBEHHOE  GIOJHKETHOEe Hay4yHOE  yupeKIeHHe
«DejiepaibHbli  MCCeOBATENLCKMI  LeHTp UHCTATYT UMTONOTMH ¥  reHeTHku
Cubupexoro oraenenus Poceniickoi axanemun Hayk» (PI'BHY MLuI CO PAH)’;

' Dejlepuinioe  rocyIaperBenHoe  yupeKIeH e «Dejiepaibibil  MecenoBaTe ek LUEHTpP
«DymjiaMenTaILbIe 0CHOBL GHOTEXHOIOM UMY Poceulickolt aKajiemud Hayk» (OUL| Buorexuonoruu
PAH): opmumansimi catir, = URL: http:/www.[bras.ru

? epepuibHoe rocypeTBenioe G1ouKkeTHOE HayaHoe yupexuenue «Beepoccuiickuii HayaHo-
HCCIICIOBATEILCKUI  HUCTHTYT  CeNbCKO-XO3MHCTBEHHOR  BHOTEXHONOIHHY (PI'bHY BHHUCBE):
opumaabinit cattr, — URL: hip:/www. vniisb.ru

YOenepwibhoe rocyiapersennoe  Glo/bieTHoe  Hayunoe  yupesieHHe «DenepatbHbI
neenenonarenncknlt nenrp Beepocenbickn HHCTHTYT ICHETHUCCKHX pecypcon pacteHuit umenn H.H.
Baswiovan (OI'GHY ®MI] BUP): opmimansunitt cattr, — URL: http:/www.vir.nw.ru

* Oenepwinioe rocysupernennoe 610/okerioe Hayunoe yupexieHue «Bceepoccuitcknft HayqHo-
HCCACAOBATENLCKHI HHCTHTYT Cenheko-Xossherpennol Mukpobuosiorun» (OI'BHY BHHHCXM):
opuunwisnei cutr, - URL: hitp:/www.arriam.ru

b ®enepwinnoe rocyjapersennoe  GlojuKkeTHOE  HOYYHOE  YupesnJicHHE «DestepanbHbIi
necaeaonarensekult newrp Mncrnryr unronoruu u reneruiu Cubupckoro orienenus Poceutickoi
Mcwiemun nayi» (OI'BHY MLl CO PAH): opurmanbibil caltr, ~ URL: hllp:fWWW.biqg_cl,_r_lchm
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® QefepanbHOe rocyaapcTBeHHOe aBTOHOMHOE 00pasoBaTeNbHOE yupesxmeHue
BBICIIETO 00pa3oBaHus «MoCKOBCKHii (u3mKO-TeXHHYeCKui HHCTHTYT) HallHOHAIBHBIH
HCclenoBaTensCKui nentpy» (PrAOY BO M(IrrTI/I)';

* ®enepanbHoe rocynapcreHHOE OrokeTHOe O6pasoBaTenbHOE yupexaeHue
BBICIIETO oOpasoBanus  «MoOCKOBCKHi FOCYNapCTBEHHEIH  YHHBEPCHTET WMEHH
M.B. Jlomorocosay (®I'BOY BO MI'V)%:

" QenepanbHoe FOCyNapCTBeHHOe Or0/KeTHOe 0GpasoBaTelbHOE yqpé:meﬁne
BBICINEro obpa3oBaHus «Cankr-Tletep6yprexuii TOCYapCTBEHHBIH YHHBEPCHTET»
(®I'BOY BO CII6I'Y)’;

" QenepansHOE rOCYAAPCTBEHHOE ABTOHOMHOE 00pasoBaTesnbHOE yYpexaeHue
BBICIIErO0  oOpasopaHnss  «HoBocHGHpCKHit  HalMOHANBHELH HCCJIel0BATENbCKHIH
roCynapcTBeHHblH yHuBepeute» (PCAQOY BO HI'Y)*:

* QelepalbHOe IOCYJapCTBEHHOE GIOKEeTHOe oOpa3oBaTensHOE yupesKIeHHe
BBICIIIETO 00pasoBanMs «PocCHICKHIt rocynapcTBeHHbIH arpapHblii yHHBEPCHTET —
MCXA wumemn K.A. Tumupssesa» (OIBOY BO PrAY-MCXA HMeHH
K.A. Tnmnpnseaa)j;

" ABTOHOMHas HeKoMMepuyeckas oOpasoBaTelbHAas OpPTaHM3aLMS BBICIIEro
obpasosanus «HayuHo-TexHonoruyeckuit ynusepcurer «Cupuye» (HTY «Cupryc»)’.

CoBpeMeHHBIE ~ HAanpaBleHMs  pPa3BUTHA  arpoOHOTEXHONOTH.  MeTomsl

7
OHOTEXHOJIOTHH B HaYKE H IIpaKTHKE. HEMOHCT}JE.I_IHH BUIEOPOIIHKOB .

! QenepanbHoe TrocyJapcTBEHHOE ABTOHOMHOE 00pa3zoBaTeNbHOE YYPEKIEHHE BBICIIEro
obpa3oBaHHa «MOCKOBCKHMH (H3HKO-TEXHHIECKHH WHCTHTYT) HAUHOHAIBHBIA HCCIIE0BATENbCKHI
uentp» (PrAOY BO MOTH): opuuranshsiit caiir. — URL: http:/www.mipt.ru

2 QepmepanbHOe TOCYHapcTBEHHOE GIOIKETHOE 006pa3OBATENBHOE YUpeXIEHHe BBICIIETO
obpasoBaHuA «MOCKOBCKHH rocynapCTBCHHBIH yHHBepcuTeT HMeHH M.B. JlomoHOcOBay:
oummansne cait. — URL: http:/www. msu.ru

3 QenepansHoe rocynapcTBeHHOe GlOKeTHOe 06pa3oBaTeNbHOE YYPEXIEHHE BBICIIErO
obpasopanus «CaHkt-IlerepOyprekuit rocynapcTeeHHEIH yHuBepcHTeT (GI'BOY BO CII6IY):
obuuHansHeli cait. — URL: http:/www.spbu.ru

QenepalbHOE TIOCYHapCTBEHHOE AaBTOHOMHOE 00pa3oBaTeNbHOE YUYPEXKIEHHE BBICIIETO
obpaszosanns «HoBOCHOMpCKHH HalMOHATBHBII HCC/IeA0BATENILCKHI TOCYIapCTBEHHBIH YHHBEPCHTET»
(PrAOY BO HI'Y): opunmansHeii caiit. — URL: http:/www.nsu.ru/n

QenepansHOe rocyaapcTBeHHOe OlomkeTHoe ofpasoBaTeNbHOE YUPEXIACHHE BBICIICIO
obpasoBanHa «Poccuifckuii rocynapcrBeHHbiit arpapHbiif yHuBepcHreT — MCXA HMCHH Ul?ii-
Tumupsasesa» (PI'BOY BO PIAY-MCXA umenn K.A. Tumupssesa): opuumaibhbil caiit. - .

http:/www.timacad.ru/ _
ABTOHOMH&s HeKOMMepdYeckas oOpa3oBaTesibHAs OPraHH3ALMA BbICLICrO O0PA3OBAHHA

«Hay4no-texHonornyeckuii yuusepcurer «Cupuyc» (HTY «Cupuycn): oduuHaibaell caift, — URL:
http:/www.siriusuniversity.ru/
7 CM. npunoxenue,
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Jlabopamopnuie u npaxkmuiecxue pabomet

Hccnenosarensckas pabota «Co3snauue 6uonoruyecku aKTHBHBIX N06aBoK u
BHTaMHHOBY,

Hccnenoatensckas paGora «BbIBe/ieHHe HOBBIX coproB pacTenuii, nopopx
KHUBOTHBIX C 3aJIaHHBIMH CBOMCTBAMMUY).

Hcenenosarensckas pa6ora «Co3nanue Gakrepwii, crocoBHBIX nepepabaTbiBaTh
He)Tb ¥ YCTpaHATH Moc/encTBus e PA3IIMBOB: IUTIOCKI 1 MHHYCEI».

Akekypens («BroTexnomorus: HayKa U >xH3Hb») B By3 uniu HUHN,

2. O6wMe NOHATHS BHOTEXHOIOHH (2 u)

Ilonstve GuorexHomorun. 3Bavewm YeJIOBeKYy OMOTEXHOJIOTHH, B ueM HX
TMIPCUMYINECTBO NEPEN XMMHYECKHM CHHTe30M. OCHOBHBIE OGBEKTE] OHOTEXHOJIOrHH:
[IPOMBILIIEHHBIE MHKPOOPIaHU3MBI, KIIETKH H TKAHK PacTeHUH, XXHBOTHBIX.

Jlabopamopnuie u npaxmuyecxue pabomot
ITpaktuyeckas pa6ota «IIpuMepsl NpHMeHEHHMsS OHOJOrHYECKHX OOBEKTOB

B TBOEH XXHU3HHY.

3. OcoGennocrn arpoGnorexHosoruu (4 )

Iemyn u 3ama4yu arpoGuoTexHonorin. OCHOBHBEIE 0GBEKTEI arpoOHOTEXHOIOIHH.
BroTexHonmOrnyeckue moaxoapl s HaLEKHOTO COXPAHEHHS KOJUIEKIMI TeHeTHYeCKUX
PeCypCOB pacTeHHH H XKMBOTHBIX. [IOHATHS 0 ONEBEIX, in vitro U KproKoUIeKIMIX. Poct
H pa3sBHTHE HBOTO 06BEKTa B 3aMKHYTOH CHCTEME B KOHTPOJIMPYEMBIX YCIOBHSX: KaK
3TO BO3MOXHO.

OcHoBHBIE IOMEIUEHHA 115 TOJHOLEHHOH paboThI 1abopaTopHH GHOTEeXHOTOrHH

(JIaMPI HapHad KOMHAaTa, CBETOBaA, aBTOKJIaBHasA KOMHATEI, IIOMCIIIEHHE

JU1Sl IPUTOTOBJIEHHS ITHTATENBHEIX CPEl, MOEYHas): UX (PYHKLHOHANI H OCOOEHHOCTH.
OcHoBHble IpUOOpPBLI [ OpraHH3alMH NabopaTOpHH OGHOTEXHONOTHH, WX
(yHKUHM M BO3MOXXHOCTH (aBTOKJAB, CYX0)XapoBoH mkad, mucThuisrop, pH-Merp,

BECHI, B aMHHap-GOKC, CTEPHNH3ATOp HHCTPYMEHTOB, CBETOBaA YCTaHOBKa,

KIUMaTH4YecKas Kamepa, Y P-HOHMU3aTOp, XOJOMUNBHUKYA ISl XpaHEHHUs ITUTaTeNbHBIX
cpen ¥ ap.). MHCTpyMeHTBI 111 npuMeHeHHS METOXOB OHOTEXHOJOTHH PacTeHHH

TEXHHKH
(npenapoBaneHas MIJa, CKajbllej]b, MHHLET, HOXHHUIEI). OCHOBEI

raHu3anHuu

6e3onacHOCTH TIpH paGOTe C HpnﬁopaMH. OcHOBHBIE anGOpH o op
THILTATOD, H-Mm

.rlaﬁopa'ropuu OHOTEeXHOIOTrHH: aBTOKJIaB, cyxox-caponoii meall), OHC JI P; P. €Tp,

HOBKa
BECHI, JJaMHHap-00KC, CTEpHJIM3aTOp MHCTPYMEHTOB, CBETOBas ycTa 3
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KTMMAaTHeCKas KaMepa, Y P-HOHU3ATOp, XOMOMMIBHHKH IS XPaHeHHs MUTaTeNbHbIX

cpen u ap. MHcTpymeHTBI s MPUMEHEHHS METOI0OB GHOTEXHONOTMH pacTeHHii:
TIpeTiapoBajIbHas UIIa, CKAJIBIeNb, THHLET, HOKHUIIB,

Jabopamopnvie u npaxmuveckue pabomei
IIpakTiyeckas pa6ora «KynbTypHoe pacTeHue B KyIbTypassHoM cocyjie: ONHUILIH
pacTeHue B mpobupkey.

HccnepnoBarensckas pabota «Poct Y€pPEHKOB pacTEeHHH B BOJIe C pa3HbIM YPOBHEM
pH».

4. KyabTypa kierok u Tkanei (8 4)

MeTons! KynbTypBI KII€TOK ¥ TKaHei B cenexuuu. Kamnycnas kynstypa. Kynerypa
KICTOK M arperatoB kietok. Kymsrypa mporomnactos. ITonmyueHne comaTHuecKyx
THOPUIIOB METOZIOM CIIHSIHHS H30JIMPOBaHHBIX MPOTOIIACTOB.

Knerounas cenekuus. Mcrions3oBanue ralmionany B celeKIHH.

IIpuMeps! pHMeHeHHs KyIbTYp KIETOK W TKaHeil B Hay9YHBIX HCCIeAOBAHHAX H
B MpaKTHKe pa3nuyHbIX HH: 3HakOMCTBO ¢ JIHTepaTypoii — HayYHBIMH Ty 6 IHKALHAME
N0 pa3HbIM 00BEKTaM (MUKPOOBI, pacTeHHUsI, JKMBOTHBIE ).

XapaKTepHCTHKA KJIETOK, KYJIbTHBHPYEMBIX in vitro. MopgoreneTudeckue myTH
pa3BUTHA KIIETKH in Vitro.

M3zpecTHBIE KOJUIEKLHH OHOTEXHOJOTMYECKHX OOBEKTOB — HMX pOJIb, 3aJadH,
cocTaB, IpuMepsl (in Vvitro KOJUIEKUHH pacTeHHMH, KOJUIEKIMHM IUTaMMOB
MHKpOOpraHu3mMoB. CeMHHap N0 NPOYUTaHHOH JIMTepaType, JOKIanbl 06yJalomuxcs).

BHOTeXHOIOTHS NPOU3BOJCTBA KYIBTYPHI KJIETOK, TKaHeH U OpraHOB PacTEHHI.

Jlabopamopnvie u npaxmuieckue pabomot

I[paxtuyeckas pabora «[IpoTOMIACTEI KIETOK).

HccnenosaTenbckas pabora «CyluecTBYIOIIHE KOMIEKIIMH KIETOK M IITaMMOB
B Poccuy ¥ MX poNTk B pa3BUTHH FEHETHYECKUX TEXHOJIOTHIN.

Uccnenoparensckas padora «I".Jl. KapreyeHko Kak IeHeTHK-IKCIIepHMEHTaTop

H OHMOTEXHOJIOD.

5. IIuTaTenbHbIE cpeabl A arpobuoTexHonoruii (2 1)
Makpo- U MHKpO3JE€MEHThI, HCTOYHHUKU YIJIEBOAOB, BHTAMHHBI, XEJIHPYIOLIHE

areHThl. THIBI MATATENBHBIX CPEX — XXHAKUE U TBEPIBIC.
[TutaTenbHBIE Cpenpl [l OGHOTEXHONOTMH pacTeHuil. Pa3paboTka HOBBIX

MHUTATENBHBIX CPEl, B TOM YHCJIe BKIIOYaloUHX OHOCTHMYJIATOPBI H APYTHE per‘ynm‘ophl
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pocTa. MCTOJIBI ONTHMH3AUMHK [HUTATEJLHBIX

cpet.  OcHosHbie  koMione
MUTAaTeNbHBIX  Cpell  (MaKposJIeMeHTHl,

MHUKDOIIEMEHTRI,  UCTOYHUKYA  yriepoa,
BHTaMHHBI, JKETUPYIOIIME areHTbl, PerysisTopsl pocta). Ypopews pH nwratenumnok

CPEAbI M €T0 BITUAHUE Ha pasBUTHe pacTeHuil. Becsl, pH-merp.

Jlabopamopnvie u npaxmuueckue pabom

JIaboparopras pa6ora «IIutarensHsie Cpe/ibl U YCIIOBUA KyALTUBAPOBAHUA,
KyJIBTYPBI PaCTUTENBHBIX KJIETOK ¥ TKaHEH.

Ipaktuueckas pabora «[IpuroToBieHe CTOKOBBIX (MATOYHEX ) pacreopos
Makpo- H MUKpOSJIEMEHTOB ITUTATe bHOH Cpejib! 110 nporucu Mypacure u Cxyran.

ITpaktudeckas pabora «IIpuroToBneHue MHTATENBHBIX CPEil A BREAEHAA
B KYJIBTYDY in Vitroy.

6. PeryasTopsl pocra kak $pakTophl yenexa 6HOTeXHOIOrHH pacTennii (4 )

Poct wu pasBurue pacrenmit. OcTaneHble 3Tambel OHTOreHesa. (OBime
3aKOHOMEPHOCTH POCTa PaCTEeHMUIA.

OcHoBHBIE KiTacchl (PMTOTOPMOHOB (2YKCHHBI, UHTOKHHUHBI, THOOEpELIHHEL,
ADBK, stunen u ap.) 1 uX QyHKUHH Ha pa3HBIX TaNax pa3BUTHA pacTeHHA.

H3BecTHBIE reHeTHYECKHE MEXaHH3MBI, KOHTPOJIMPYHOILHE POCT H pazeruTHE

pacTeHuUH.

HIOTeHHBIE U SK30T€HHBIE PErYIATOPEl POCTA PaCTEHMH B MPOGUPKE.

Jlabopamopruvle u npakmuyeckue pabomai
JlaboparopHas pabora «DeHOTHNUYECKAs OLUEHKA POCTa U PA3BUTHA PacTeHUHA

B 3aBHCHMOCTH OT HaIH4YUA (QHTOTOPMOHOB B NMUTATENBHOH Cpeliey.

7. Buotexunonorus pacrenni (10 4)

B0O3MOXHOCTH NPUMEHEHHsl arpoOHOTEXHONOTHH B CeNeKUHH, CEMEHOBOACTBE
M MATOMHUKOBOJCTBE.

BonesHu 1 uMMyHHTeT pacteHuit: oT H.M. BaBuioBa 0 COBpeMEHHOCTH.

VCKOpeHHas W TPaAMLMOHHAS CENEeKLHA: COKpallaeM CPOKH MOTYHEHHA HOBBIX
coptoB. OCHOBHBIE MeTOAbI CeNeKuuH. ['mbpuansaums. ®opmsl oT60pa. OcHOBHBIE
HATPABNEHUs CeJeKUHMH: YIy4INeHHe YpOXaiHOCTH, YCTOHYMBOCTH K OHOTHYECKHM
¥ aGHOTHYECKUM (paKTOopaMm.

O310pOBJIEHHE pPacTeHU#l OT BHPYCOB C MOMOLUbIO METOA0B GHOTEXHOIOMHH:

METOMB! KY/IBTYPBI alUKANBHEIX MEPHCTEM, TEPMOTEPAITHH, XeMOTEPAITHH, KpHOTEpany
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M KOMIUIEKCHOM Tepanuu. I[lonydeHHe 03[0pOBJIEHHOr0 MNOCAaZA0YHOro MaTepuana —
KJTyOHel kapToded U ca)XeHIEB IUIOAOBBIX KYJIbTYP.

KynbsTHBHpOBaHHE pacTUTENIHHOTO MaTepuaia B KyJbType in Vifro: OCHOBHBIE
MPHUHLHMIEI ¥ MOJIENH KyJisTHBHpoBaHMsA. KarycoreHes, CYCIN€H3HOHHBIE KyJbTYypbl
pacTeHmit. MHKpOpa3MHOXEHHE pacTeHHH. DKOHOMUYECKHH 3(QEeKT OT BHEAPEHHA
METOJIOB OHOTEXHOJIOTHH B paCTEHHUEBOACTBO.

KpuoxpaHenwue pacrennit. Kpuonporekropsl. [TocTkproreHHas pereHepanus.

BHosoruyeckie CpeACTBa 3alUTBl PAcTeHHH: MPEHMYIIECTBA H IEPCIEKTHBBI

npuMeHeHHs. TepMoc U cocyn Jlproapa ¢ )XHIKAM a30TOM, KPHOIMPOGHPKH.

JlabopamopHvie u npakmuyeckue pabomoi

[IpakTHueckas pabora «Pa3sMHOXEHHE IUIO[OBBIX PACTEHHH 4EpEHKOBAHHEM
H MHKPOPa3MHOXXEHHEM — IIPUMEP MaHHbI (HITH 3eMIIAHHKH, €XCBHKH, CMOPOJHHEI)».

TNpaxTuueckas pabora «BBejieHne pacTeHHH B KyIbTypY in vitro ¥ nojiepXXaHHe
9HCTOH KYJIBTYPHI 3KCILJIAHTOB.

IMpaxtrgeckas pabora «Pa3sMHOXEHHE xaprodeirst B IpoOHpKe».

WccnenosaTensckas pabora «Kak Mony4aioT —MNOTOMCTBO — BEreTaTHBHO
pa3MHOXAEMBIX KyJIBTYp €CIIH He ceMEeHaMH?»

Uccnenosatensckas  pabora  «Bpipamubanue pacTeHuii B TPOOHpKe».

Hccnenoparenbekas pabora «Kak 00Xbs KOPOBKa ypoXaH cracana —

0 COBPEMEHHBIX CT10c00ax GHOIOTHIECKOH 3aIlUTEI pacTeHHUi».

Monyab «CoBpeMeHHbIe GHOTEXHOIOTHH B ceneknum». 11 knace (34 1)

1. Tenernueckne pecypcnl Poccun (6 1)
CrpaTeru COXpaHCHHA reseTHdeckux pecypco. CoxpaHeHHe pacTeHHil in situ

U ex Situ.

BuopecypcHEIE  KOJUIEKIIHH Poccun. Komnekuus TeHeTHYECKHX PpecypcoB
pactenmit BUP. ['epbapuii BUH. Konexuus reHETHYECKHX PECypcoB YCHBOTHBIX
BHUMIP)X. KostekiMyd KIeTOKk H  LITAMMOB BHUMUCXM. JemoHcTpalHs
BHIEOPOJTHKOB .

JlabopamopHbie u npakmuieckue pabombl

Hccnenopatensckas pabora «I[lo maTepHalam dopyMa «["eHeTH1ECKHE PeCypChl
Poccum» (BbIGpaTh mo6o# Aoiuiaj U MOAroTOBHTE 110 HeMy cOOGLIeHHE).

! Cm. npunoxenne.
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2. Ocnonnt renernen u cenexumy (8 )

Hacnepcrsennocrs  uamenunsocts — ocnonnmie crolicrsa Auppix OpraHuImMog.
MamenuupocTn Mytanmonasg u MOJInricalinona,

Fen ~  wmarepuanvuniéi  nocurens  nacnepcrsensocty  u H3IMEHYUBOCTH.
Hyxaennonsic kucnorn, Jlokanusaums reneruyeckoro martepuaia B Kierke. Jlenexue
iierok, Permianms JIHK, Ocnonnag norma MOJICKY IApHOK Buonoruu. Tpanckpunuus.
Tpancasuus, Myranmmu,

3akon romosoruteckux pajos B nacneicTrenHol namenynsocty H.U. Basuiosa
i 1920 1 2020 rr., Jlemoncrpanus sueoponukos’,

Habopamaopnme u npaxmunecrkue pabomol
paktndeckas pabora «Mojmduranmnonias HiMeHIHBOCTH B npHpojes (cobpate

H CPABHUTD JIMCTHA, LIBETKM C OAHOIO PACTEHUA WHIH C PazHbIX).
Hccenepoparensckas pabora «I'MO ~ 210 myraumu wim mogubukaummu?y

3. Numenepust B 6uosornn pacrennii (15 u)
Knerounad u rennas uHAcHepus pacTeHuit UIA pasBUTHA CeleKLUH.

Ipuponso-Tpancresspie pactesns.

Pacrenna-ouodabpukn,

BuoTexHonoruyeckue MeTo/ibl B CelleKLIMHY pacTeHn.

Ienernyeckoe pejakTUpoBaHHe KyJbTYpPHbIX pacTeHuil. Yem reHetuyeckoe
peAaKTUPOBAHUC OTAHYACTCA OT IEHETHYECKOH MoIH(HUKaLHH,

[Toyrck HOBBIX reHoB-MuIIeHei: cylecTsyioume meroauku. [posenenue in silico

aHanu3a.
[lepnas uHKeHepUd 3epHOBBLIX KYALTYp. ['eHHas HHKeHepHa XJIOMYaTHHKA.

I'ennag uuxedepus Tomara, I'ennas uixkeHepua cod. I'eHHas MHAEHEPHA ILIOJOBBIX
2
kyaptyp. l'ennas nnxenepud xaprodens. [leMoHCTpalug BUAECOPOJIHKOB.
Jlabopamopubie u npakmuyeckue pabomeol
Ipaktnueckas pabora «[IpoBesenne in silico aHanusa Ui MOUCKA HOBBIX F€HOB-

MULLIEHER JUIA PEIAKTHPOBAHUA KYJHTYPHOro pactenus (Ha BeiGop)».

4. Uwaenepus B 6u00rnu KUBoTHbIX (5 1)
CoBpeMeHHble  MeTO/bl B AUBOTHOBOJCTBE: TpaHCIUIAHTALIHA IMOpPHOHOB,

XHUMEPHBIC AHBOTHBIC, KIIOHHUPOBAHHE,

" Cm. npunosenme,
2Cm. NPHAOKEHHE.,
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'ennas nkenepns p AHBOTHOBO/ICTBE.

Jlabopamopusie u npaxmuyecxye pabomsi

Ilpaktryeckas paGora «IIposenenue in silico ananusa JULA TIOMCKA HOBBIX MeHOB-
MHILIEHEH JUTA pelaKTUPOBAHHA KHBOTHOIO) (Ha BbIGOP).
Uccnenopatensckas pabota

«I'eHHas WHKeHEPUA KMBOTHBIX: apryMeHTHl
34 ¥ [IPOTUB)),
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NPIVTOXEHNUE, ®NJILMBLI 1 SAIINCH TEJIEBU3HOHHBIX TPOTPAMM

Monyan «Arporexuosnornn nacrostmero n 6yayumeron. 10 kiaace

Tema 1. Buomexnonooun kax nayka

JloRyMenTansuntt grnmm Cepres Bpiiena «Hosbiit ceet. Hukomait Basuosy. —
URL: https://smotrim.ru/video/26 1 8068

JORYMenTaL bt (rism «Cemena, koropble cnacyr yenoseuectson, — URL:
hups:s’;’snmlrim.1‘1|fhra111df(ai)345'?11lanourcc-ﬁseurch&ulm_campaign=autocomplete

Monyan «Cospemennbie Guorexnonornm B cesrexumny. 11 Kiace

Tema I, enemuvecrue pecypent Poccuu

Jlokymenransusii guisM «3on01oll 3enenbiii sanacy. 15 anpens 2023. — URL:
hitps://smotrim.ru/video/2594704

Tema 2. Ocnoew cenemuru u ceneKyu

OuabMbl 13 ke «Matpuna nayku», Science and plants. Hayka u pacrenus.
3eproGoGosbie, = URL: hitps://www.youtube.com/watch?v=nCf9dl1 Fpa8

Teaa 3. Huowcenepun e 6uonozuu pacmenuii

DunbMut 13 unkna «Marpuua naykiy. Science and plants. Hayka u pactenus.
Uenerieckoe pepaxruposanne. — URL: https:/ tvspb.ru/programs/releases/107337/
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