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l. IosicHuTEeNILHAA 3aNMUCKA

OO01mas xapakTepucTHKA MPOrPaMMbl

Pabowyas mporpamma Kypca BHEYPOUYHOH JesATeIbHOCTH «OCHOBBIArPOOMOTEXHOIOTHIA
(ecTecTBeHHO-HAY4HBIH TPOGWIL)» IS cpeaHero oOmiero oOpa3oBaHus (Jajgee — MporpaMma)
pa3paboTaHa B COOTBETCTBHH ¢ TpeOoBaHUsIMU DelepalbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTebHOTO
cTtaHgapra cpeaHero oo6mero oobpaszoBanus (PI'OC COO), opueHTHpOBaHA Ha OOECIEYCHHE
WHIUBUAYAIBHBIX TOTpeOHOCTEH O0O0ydYalolMXcsi W HalpaBlieHa Ha JOCTH)KEHUE IJIaHHPYEMbIX
PE3yJIbTaTOBOCBOCHHUS IPOrpaMMBbl CpeHEro o0iiero o0pa3oBaHuUsl ¢ y4eTOM BbIOOpa y4aCTHHKaAMHU
00pa3oBaTEeNbHBIX OTHOLICHUN KYpCOB BHEYPOUHOW JEATEIHOCTH. OJTO TO3BOJISET 00ECHEUnTh
enuHCTBO 00s3arenpHbIX TpeboBanuit ®I'OC COO BO BceM MPOCTPAHCTBE MIKOJIBHOTO 00pa30BaHUS:
HE TOJIKO Ha YPOKe, HO U 3a ero IpeesaMH.

Hacrosimuii xypc mpenHazHaueH Ijsl YIIIyOJEHHOTO HM3Y4YeHHsT OMOJIOTMYECKUX SIBICHUH U
3aKOHOMEPHOCTEH, pacuipeHuss 0a30BbIX 3HAHUM, Pa3BUTHUS MPAKTUYECKUX YMEHHI U HABBIKOB B
COBPEMEHHOM OMOJIOTHH.

AKTYaJILHOCTb Kypca

[TporpamMmoii mpegycMoTpeHo GOopMUPOBAHUE COBPEMEHHOTO TEOPETUYECKOTO YPOBHS 3HAHUH,
a TaKKe MPAKTHYECKOTO OIbITa paboThl ¢ Jab0opaTOpHBIM 000OpYIOBAaHHEM, OBIAJICHUE MPHEMaMH
WCCIIEIOBATENIbCKOW  JICATEIIBHOCTH.  METOABl  OpraHM3aldu  00pa3oBaTENbHOM W HAy4YHO-
WCCIICIOBATENIbCKOW  JICSITEIBHOCTH  MPENyCMaTpuBalOT  (OpMHpOBaHHE y  OOydYaIOMIMXCS
HECTaHIaPTHOT'O TBOPYECKOTO MBIIIIJICHHS, CBOOO IbI CAMOBBIPAYKECHUS U MHIUBUIYATBHOCTH CYKICHHIM.

Jns momHOoro yuera moTpeOHOCTEeH  OOy4arommxcs B [POrpaMMe  HCIOJIb3YeTcs
nuddepeHIIMPOBAHHBINA MMOAXO0/, YTO CTUMYJIHUPYET OOYyYaromierocs K yBETUYEHHUIO MOTPEOHOCTH B
WHIVBUAYAIbHON, WHTEIJIEKTyaJlbHOM W T03HABAaTENbHOW JEATEIBHOCTH U PAa3BUTHIO HAy4YHO-
UCCIIeIOBATENIbCKUX  HaBBIKOB. [IporpamMma cTaHer BOCTpeOOBaHHONW B TEpPBYIO Ouepelb
00y4aroIUMUCs, KOTOPble UMEIOT CTOMKHI MHTEPEC U COOTBETCTBYIOIIYIO MOTHBAIMIO K W3YYCHHIO
MIPEMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA, €CTECTBEHHBIX HAYK M TEXHOJIOTHIA.

ean kypca

Yrany6ieHHOe n3ydeHrne OMOJIOTHYECKUX SBJICHUN M 3aKOHOMEPHOCTEH, paclIupeHnst 0a30BbIX
3HAHUMU, Pa3BUTHS MPAKTUYECKUX YMEHHUI 1 HABBIKOB B COBPEMEHHOW OMOJIOTHH.

3agauun Kypca TO3HAKOMHUTH Y4YallUXCS C OCHOBHBIMHM HAIPABICHUSIMH M METOJaMU
arpoOMOTEXHOJIOTHH, €€ 3HAYCHHEM B JKU3HH YEIIOBEKa; — U3YUUTh B3aMMOCBS3H arpOOMOTEXHOIOTHIA B
COBPEMEHHOM MUPE;

— M3YYUTHh COOTHOIICHHS] MEXKIY MPOIlECCaMU Ha Pa3HBIX YPOBHIX OpPTaHU3AlUU >KHUBOM
MPUPOIBI (MIPEACTABICHUS O MPOIEccax U MeXaHW3MaxX B OMOJIOTHU PACTEHHUI );

- MIPUBUBATH HHTEPEC Y 00yUAIONINXCS K €CTECTBEHHO-HAYYHBIM 3HAHUSM;

- Pa3BUTH YMEHHUE OPTaHN30BaTh CBOIO yUEOHYIO AESATEIBHOCTD: TNIAHMPOBATH OMPEIEIISATh
MOCJIeIOBATEIBHOCTD JICHCTBUI M TPOTHO3UPOBATH PE3YIIBTATHI PA0OTHI;

— chopMHUPOBATH MPEACTABICHUS O POJIH U MECTE OMOIOTHYECKHUX U arpapHBIX TEXHOIOTHIA
B COBPEMEHHOW Hay4yHOU KapTHHE MHpA; TOHUMaHUE POJId OMOJIOTHH B (DOPMHPOBAHUM KPYro3opa u
(YHKIIMOHATFHOW TPAMOTHOCTH YEJIOBEKa ISl PelICHUs MPAKTUYECKUX 3a7ayu; HABBIKOB IPOEKTHON U
y4eOHO-UCCIIEI0BATENLCKOM e TETbHOCTH;

Mecto Kypca

[TporpaMmma MoskeT OBITh peanu3oBaHa B padote ¢ ooyqaronumucs 10 u 11kmaccos.

[Iporpamma kypca paccuntaHa Ha 68 dacoB. [Iporpamma MoxeT OBITH pealv30BaHa B
TEUCHHE OJHOTOo ydeOHoro rojac ooydaromumucs 10 u 11 kmaccoB, eciii 3aHATHS MPOBOJATCS 2
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paza B Henemwo. Mim B TedyeHue ABYX JIET, €CIM 3aHATHSA NMPOBOIATCA 1 pa3 B HENEMIO I KJIACCOB
OMOJIOTMYECKOTO UM OMOTEXHOJIOTUYECKOTO HAIIPABICHHIA.

B3aunmocBs3s ¢ peepanbHoii padoyeil mporpaMMoii BOCIIUTAHUS

[IporpaMmma Kypca BHEYPOYHOH MACSITENLHOCTH pa3paboTaHa C y4YETOM PEKOMEHIAIHiA
¢denepanbHOi  paboyeil MporpamMmbl  BOCIUTAHMSA, YYUTHIBACT IICHUXOJIOTO-  TEJAroru4ecKue
0COOEHHOCTH JJaHHBIX BO3PACTHBIX KaTeropuil. OTO 103BOJIAET HA MPAKTUKE COCAMHUTH 00YUaIOIIyI0 U
BOCIIUTATEIBHYIO JEATEIBHOCTD I1€arora, OpueHTUPOBATh €€ HE TOJIBKO Ha MHTEJUIEKTYaJIbHOE, HO U
Ha HPaBCTBEHHOE, COLIMAJILHOE Pa3BUTHE PeOEHKA. DTO NPOSIBIISETCS B:

- BOCIIMTAHMM OCO3HAHHOM OKOJIOTMYECKHM IIPaBUJIBHOM MOTHBALlMM B IIOBEICHUU
UACATENBHOCTH Yepe3 GOPMHPOBAHUE CUCTEMBI YOSKACHNH, OCHOBAaHHBIX Ha KOHKPETHBIX 3HAHUSX;

- CTaHOBJICHUH JIMYHOCTH OOYYaIOIMXCAd KaK IeIOCTHOW, HAXOAIIEHCS B TAPMOHUH C
OKPY>KaIOIIUM MUPOM, CLIOCOOHOH K PELIEHUIO 3KOJOTUYECKUX ITPOOIIEM;

— IIPUOPUTETE JINYHOCTHBIX PpE3YJIbTaTOB pealn3allMid IpOrpaMMbl  BHEYPOUHOI
JesTeIbHOCTH, HAIIEAUIMX CBOE OTPAXKEHME M KOHKpeTH3alMio B (erepaibHON paboueil mporpamMmbl
BOCIIMTAHMS.

Oco0ennocTu nporpamMmel Kypca «OCHOBBI arpo0OHOTEXHOJIOTHiT»

3ajaua megarora COCTOMT B TOM, YTOOBI CONPOBOXJAATh IpoLecc NpoQecCHOHaTbHON
OpUEHTAllMM  O00ydYaroIIMXCs, pacKpbiBas MOTEHUUal OO0y4arolMXcs 4Yepe3 BOBJICYEHHUE B
MHOT000pa3HyIO AEATEIbHOCTh, OPTaHU30BAaHHYIO B Pa3HBIX (OpPMax.

[Tpu 3TOM pe3yabTaTOM paboOThI ME€Jarora B NEPBYI0 OYEPE/lb SBISETCS TUYHOCTHOE Pa3BUTHE
pebenka. JIMUHOCTHBIX pE3yabTATOB IENAror MOXET IOCTHYb, yBJEeKas peOeHKa COBMECTHOH W
MHTEPECHOH MM OOOMM JIEATEeNIbHOCTBIO, YCTaHABIMBas BO BpeMs 3aHATUN J100poXkKenaTelbHYIO,
HOJICP>KUBAIOLIYI0 aTMOcdepy, Hachllas 3aHATHs LEHHOCTHBIM cojepxkaHueM. Kpome Toro,
IporpamMma rpeycMaTpuBaeT OpraHu3aluio SKCKypCHil, mpocMoTp GpriibMoB u 3anucei TB-nporpamm.

[Ipy w3ydyeHuM OOyYarOIUMHCS HPOrpaMMbl  IEaror  OCHOBBIBAETCS HA HECKOJIBKMX
OCHOBOIIOJIAraoIUX MPUHLIUIAX O0YUECHUS:

INPUHLIMI MHTETPATUBHOTO MOJAXO0Ja K OOy4YeHHI0. DTOT NPUHLMI HMEET IEPBOCTEIEHHOE
3HaYeHHE, TaK KaK YCBOEHHUE IIOJIy4aeMbIX 3HAHUN MO OWOTEXHOJIOTMHM MpPENIoJiaraeT TECHYIO
B3aUMOCBS3b PA3HBIX ypOBHEW. lIepBhIii ypOBEHb — MEXIPEAMETHBIA — MPEANOIAracT B3auMOCBA3b
OMOJIOTHH C KypCcOM M0 XUMUU. BTopoilypoBeHb — IpeAMETHBII — 00yCI0BIEH B3aUMOIIPOHUKHOBEHUEM
pa3HbIX OMOJIOTUYECKUX KypcOB  (OOTaHMKM, 300J0TMH, (U3MOJIOTMHM M JpPYruxX) B Ipoliecce
CTaHOBJIEHUSI M M3ydeHus OuoTtexHoioruu. Kpome Toro, joruka OCBOCHHs MaTepuaia MpOrpamMMbl
npeanosiaraeT JBM)KEHUE OT OOIEero K 4aCTHOMY M, HA HOBOM YpPOBHE, BO3BpAllleHHE OT YaCTHOTO K
o0miemy.

[TpumepHas cxeMa NpoBEACHMs 3aHATHI 110 MPOrpaMMe MOKET ObITh TaKOM:

OObsicCHEHHE TEOPETUUECKOT0 MaTepralia 1o TeEMe.

[TonroroBka K 1a0OpPaTOpHOMY WM NPAKTUUECKOMY 3aHATHUIO, OOCYXJE€HHE OOBEKTOB JUIS
MIPAKTHYECKOro 3aHATHA. [IpoBeneHne mpakTUYEeCKOro 3aHATHS — OCHOBHAs 3a7a4a OCBOCHHE MU
JAHHOTO PKCIIEPUMEHTA. AHAIIN3 PE3yIbTaTOB SKCIIEPUMEHTA.



1. Copaepxxanue Kypca U (pOpMbI OPraHU3aI UM BU/IOB /1eSITeIbHOCTH

[IpenycmoTrpensl Takue GopMbl pabOThI, Kak Oecelbl, TUCKYCCUH, MaCTeP-KIacChl, SKCKYPCUHU
Ha TPOU3BOACTBO, aHAIW3 KEHCOB, BCTPEYM C TMPEACTABUTEISIMH  pa3HBIX  MPOdeccHid,
npodeccuoHanbHble MPOObl, KOMMYHUKATHBHBIE M JICJIOBBIE WIPHI, KOHCYJIbTAlUM I[€Aarora u
[ICUXOJIOTA.

Moayab «ArpoTeXHOJOrHH HAacTosIero u oyayuero». 10 kiaacce (34 1)

1. buorexHoJorus Kak Hayka (4 9)

Hctopusi BO3HUKHOBEHHS HAayKd, OCHOBHBIE pa3felibl, CBA3b OWOTEXHOJIOTUU C IPYTHUMHU
Haykamu (Omosyoruel, OOTaHHWKOW, 300JI0THEH, MHKPOOHMOJOTuel, Ouoxumuel, Qusnonoruei,
TFEeHETUKOW, MEIULMHON) U OTpaciisIMU MPOMBILIUIEHHOCTH (IMILEBAs, JIETKas), CEIbCKOr0 XO03siicTBa
(’KMBOTHOBOJICTBO, PACTEHHEBOJICTBO) U 31paBOOXpaHEHHEM, HU3BecTHbIE By3bl 1 HIUMU, cBsi3aHHBIE C
OMOTEXHOJIOTHEH:

®denepanbHOE TOCYIAPCTBEHHOE YyupexkaeHue «DenepaibHbli HCCIEI0BATEIbCKUI LEHTP
«DyH1aMeHTalbHbIE OCHOBBI OMoTexHojorum» Poccuiickoitakagemun Hayk» (OUL] buotexnonoruu
PAH); ®enepansHoe rocynapcTBeHHOE OIODKETHOE HaydHOEe yupexaeHue «Bcepoccuiickuii HaydHO-
UCCIIEIOBATENIbCKUI HMHCTUTYT CEeIbCKOXO03AHWCTBeHHOW Ouotexnonorun» (OI'BHY BHUUCH);
@enepaibHOE  TOCYJAapCTBEHHOE  OIOJDKETHOE  HAydyHOE  YUpEKJIEHHE. «DenepanbHbII
HCCIIEA0BATENIbCKUN LEHTP BcepoccHiickuii MHCTUTYT T'€HETHYECKUXpecypcoB pacteHnii umenu H. 1.
Basunosay (PI'BHY ®OULL BUP); denepanbHoe rocy1apcTBEHHOE OIOHKETHOE HAYYHOE
yupexaeHue;, «BcepocCHUCKMH Hay4dyHO-MCCIIEOBAaTEIbCKUM HHCTUTYT  CEIbCKOXO3AHCTBEHHOU
mukpobuonorun» (PI'bHY BHUNCXM);

«®DenepanbHbld HCCIEAOBATENbCKUI HEeHTp MHCTUTYT HHUTONOTHH M TeHeTHKHu CHOUpPCKOro
otnenenus Poccuiickoii akagemuu Hayk» (PI'BHY ULul" CO PAH)

Jlabopamopnvie u npaxmuueckue pabomul

UccnenoBarensckas pabota «Co3ganue OMOIOTHUECKH aKTUBHBIX J100aBOK UBUTAMUHOB.

HccnenoBarenbckas pabota «BbiBejleHHME HOBBIX COPTOB PACTEHHH, MOPOJ KUBOTHBIX C
3aJaHHBIMU CBOMCTBAMM.

HccnenoBarensckas pabora «Co3mgaHue OakTepuii, crnocoOHBIX mepepadaThiBaTh HEPTH U
YCTpPaHATh MOCIEACTBUS €€ PA3JIUBOB: IJIIOCH U MUHYCHI».

Okckypens («buorexHosorus: Hayka U )ku3Hb») B By3 wiin HUN.

2. OO0mue mMOHATHS OHOTEXHOJIOTHH (2 1)

[TonsTHe OMOTEXHONOTUHU. 3aueM 4eJIOBEKY OMOTEXHOJOIMH, B YEM UX NMPEUMYILECTBO Mepen
XUMHUYECKUM CHHTE30M. OCHOBHBIE OOBEKTHl OMOTEXHOJOIMU: MPOMBIIIICHHbIE MHUKPOOPTaHU3MBI,
KJIETKU U TKAHU PaCTEHH, )KUBOTHBIX.

Jlabopamopnvie u npaxmuueckue pabomol

[TpakTnueckast pabota «IIpuMepsl npUMeHEHUsT OHMONOrMYECKHX OOBEKTOBB TBOEH KU3HMY.

3. OcoGennocTu arpoouorexHosioruu (4 1)

Ilenu w 3amaun  arpoOuorexHonorud. OCHOBHBIE  OOBEKTHI  arpoOMOTEXHOJIOTHH.
buorexHonornueckne MOAXOAbI A HAAEKHOTO COXPAHEHMsI KOJUIEKIMM TE€HETHYECKHX PECYpPCOB
pacTeHuil U KHUBOTHBIX. [IOHATHS O MOJEBHIX, IN VItr0 M Kpuokoywiekuusx. Poctu pa3BuTHE KHUBOTO
00BEKTa B 3aMKHYTOM CUCTEME B KOHTPOJIUPYEMBIX YCIOBHSX: KaK 3TO BO3MOXKHO.

OcHOBHbIE NTOMEIIEHUS IS TOJTHOLEHHON paboThl J1abopaTOpUU OMOTEXHOIOTHHU(JIaMUHAPHAS
KOMHaTa, BETOBas, aBTOKJAaBHAs KOMHATBHI, MOMEILIEHHE JUJIsl MPUTOTOBJIEHUS MHUTATEIbHBIX CpE],
MoeuHas): uX GyHKIIMOHAT U OCOOEHHOCTH.

OcHoBHblE TNPUOOPHI JUIsI OpraHu3anuu jJaboparopuud OHWOTEXHOJIOTUH, HUX (YHKIUU H
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BO3MOKHOCTH (aBTOKJIaB, CYXOXKapoBO#l 1mkad, auctwuiarop, pH-merp, Bechl, mamuHap-00KC,
CTEpWIM3aTOP MHCTPYMEHTOB, CBETOBas YCTAaHOBKA, KIUMaTH4ecKas Kamepa, Y P-moHu3arop,
XOJIOMMJIBHUKY JUISl XpPaHEHUS MUTATENbHBIX cpel U 1p.). NHCTpyMEHTHl Uil NPUMEHEHUsT METOJ0B
OMOTEXHOJIOTUU PACTeHUH (IIpernapoBalibHAs WIJIA, CKAJIbIIEIb, MUHIIET, HOKHUIIB). OCHOBBI TEXHUKHU
06e3omacHocTu mpu pabore ¢ mpubopamu. OcHOBHBIE MPHOOPHI IJIi OpraHU3alMH J1adopaTopuu
OMOTEXHOJIOTMU: AaBTOKJIAB, CYX0)KapoBoil mikad, auctwistop, pH-merp, Bechl, IamMHHap-OOKC,
CTEpUJIM3aTOP MHCTPYMEHTOB, CBETOBas yCTAHOBKA,

4. KyabTypa KJIeTOK H TKaHeii (8 1)

MeTtoapl KyabTyphl KIETOK M TKaHed B cenexunu. KamnycHas kyneTypa. KynbTypaknerok u
arperatoB kieTok. KynpTypa nporomactoB. [Tomyyenne comaTtnyeckux ruOpHI0B METOAOM CIIHMSHUS
M30JIMPOBAHHBIX IPOTOILIACTOB.

Knerounas cenexkuus. Mcnonb3oBaHue ramioniny B CEIEKIUU.

[Tpumepsl MPUMEHEHMS KYJIbTYp KJIETOK M TKaHEW B HAayYHBIX MCCIEIAOBAHUAX UB IPAKTHUKE
pasnuunbix HUU: 3HaKoMCTBO ¢ nuTepaTypoil — Hay4HbIMM MYOJUKALUSAMHMIIO Pa3HbIM OOBEKTaM
(MUKpOOBI, pacTeHHMS, )KUBOTHBIC).

XapakTepucTHKa KJIETOK, KyJIbTHBHpPYEMbIX IN Vitro. MopdoreHerinueckue MmyTH pa3BUTHS
KJIETKH iNn Vitro.

W3BecTHbIE KOJUIEKIIMM OMOTEXHOJOTMYECKHX OOBEKTOB — UX POJIb, 3a/1a4M, COCTaB, IPUMEPHI
(in vitro KOJJIEKIIMK PACTEHHI, KOJUICKIIMH IITAMMOB MHUKPOOpraHu3MoB. CeMHHap 10 NPOYUTAHHOM
JTUTEpaType, NOKIAabl 00yJarOIIHUXCS).

brorexHoI0rusa NPpON3BOJCTBA KYIbTYPhI KIIETOK, TKAHEH U OPTraHOB PACTCHUM.

Jlabopamopnvie u npakmuueckue pabomsi

[Tpaktuyeckas padota «IIpoToriacTsl KIeTOK».

HccnenoBatenbckas pabota «CyllecTByIOUIME KOUIEKIUM KJIETOK M 1mTaMMoBB Poccum u ux
POJIb B Pa3BUTUHU I'€HETUYECKUX TEXHOJIOTHIY.

HccnenoBatensckas pabora «[.JI. KaprmeueHko Kak TIeHETHK-IKCIEPUMEHTAaTOp U
OMOTEXHOJIOTY.

5. TluTarenbHbIe CPeabl IJIsl ArPOOHOTEXHOIOTHIA (2 1)

Makpo- U MUKPO3JIEMEHTbI, UICTOYHUKH YIJIEBOAOB, BUTAMUHBI, >KEIUpPYIOLIHeareHThl. THIbI
MUTATENIbHBIX CPEJl — KUIKUE U TBEP/bIE.

[TutarenbHble cpeabl Al OMOTEXHOJIOIUU pacTeHUH. Pa3paboTka HOBBIXIMTATENBHBIX CpeJl, B
TOM YHCJIE BKIIOYAIOUINX OMOCTUMYJIATOPBI U APYTHE PETYIIATOPHI

pocra. MeToabl ONTUMHU3ALMH IUTATENBHBIX cpel. OCHOBHBIE KOMIIOHEHTHI ITMTATEIbHBIX CPEL
(MaKpORJIEMEHTBI, MMKPOIEMEHTBbI, HMCTOYHHMKHU YIJIEPOAA, BUTAMHUHBI, JKEIUPYIOLIME arcHTHI,
peryasTopsl pocta). YpoBeHb pH muTaTenbHOM Cpeasl U €ro BIUSHUE HA pa3BUTHE pacTeHuid. Becsr,
pH-meTp.

Jlabopamopnvie u npaxmuueckue pabomel

JlaboparopHas pabGota «llutaTenbHble Cpeabl W YCIOBUS KYJIbTUBUPOBAHUS, KYJIbTYpPbI
PaCTUTEIBHBIX KIETOK U TKAaHEN».

[Tpaktuyeckas padora «IIpuroroBieHne cTOKOBBIX (MATOUHBIX ) pacTBOpOB  Makpo- U
MHUKPO3JIEMEHTOB TUTATENBHOM cpeabl o nponucu Mypacure u Ckyray.

[pakTrueckas padota «[IpuroToBieHre MUTATEIBHBIX CPE JIsl BBEACHUSB KYJIbTYpY IN VItroy.

6. Peryasitopbl pocTa kak GakTopbl ycrexa 6HOTeXHOJIOTHH pacTenuii (4 1)

Poct u pa3Butne pactreHuil. OctanbHble 3Tanbl OHTOreHe3a. OOIIMe3aKOHOMEPHOCTH pPOCTa
pacTeHui.

OcHoBHBIE KJTacChl (PUTOrOPMOHOB (QyKCUHBI, LIMTOKWHUHBI, rn60epennublL, ABK, sTrien u
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1p.) ¥ UX (PyHKIMM HA pa3HBIX Talax pa3BUTHs pacTEHUsI.

W3BeCcTHBIE T€HETUYECKUE MEXaHU3MbI, KOHTPOJIUPYIOIIHUE POCT U Pa3BUTUEPACTCHUM.

DOHJOTeHHBIE M 9K30T'€HHBIE PETYIISATOPBI pOCTA PACTEHUH B TPOOUPKE.

Jlabopamopnule u npakmuueckue pabomol

JlaGopatopHasi pabora «DeHOoTUNIYECKAs! OLIEHKA POCTAa U PA3BUTHUS PACTECHHIB 3aBUCHMOCTHU
OT HaJIM4us (PUTOTOPMOHOB B IUTATEIILHOU CPEe».

7. buorexunoJiorus pacrenuii (10 1)

Bo3MOXHOCTH  NpUMEHEHUs arpoOMOTEXHOJOIMH B CEJIEKLUH, CEMEHOBOJACTBE M
IIUTOMHHUKOBOJICTBE.

bone3nu u nmmyHnurer pacrenuit: or H.M. BaBuiiosa 10 COBpEMEHHOCTH.

YCKOpeHHass W TpaguLMOHHAs CEJIEKIUA: COKpAIaeM CpPOKHM IIOJYy4EHHUS HOBBIX COPTOB.
OcHoBHble MeToab! cenekiuu. ['ubpunuzamnus. @opmer 0T60pa. OCHOBHBIE HANpPaBIICHUS CENEKLIUU:
yIy4YlIeHUE YPOKaHOCTH, YCTOMUYMBOCTU K OMOTHYECKUM U aOHOTHYECKUM (hakTopam.

O310pOBIIEHNE PACTEHUH OT BUPYCOB C IOMOIIBIO METOJI0B OMOTEXHOJIOIMU: METO/IbI KYJIbTYpPbI
alMKaJIbHBIX MEPUCTEM, TEPMOTEpAIMH, XEMOTEpAlud, KPUOTEpPalMM U KOMIUIEKCHOW TeparuH.
[Tonmy4yeHue 0310pOBIEHHOIO MOCAJOYHOI0 MaTepHuaia — KiyOHel kapTrodels U CaXEeHLEB MI0/J0BbIX
KYJbTYD.

KynbTUBHpOBaHHE PAaCTUTEIBHOTO MaTepHana B KyJbType IN VItro: OCHOBHBbIC MPUHIUIIBI
MOJEJIA KyJIbTUBUPOBaHMs. Kasurycorenes, CyClieH3MOHHBIE KYJIbTYPBIpACTEHUH. MUKpOpPa3MHOKEHUE
pacteHuil. JKOHOMUYECKHI YPPEKT OT BHEIPEHUS METOJIOB OMOTEXHOJIOTUH B PaCTEHUEBO/ICTBO.

Kpunoxpanenue pacrenuil. Kpuonporekropsl. [locTkprorennas pereHepanusi.

bronoruuecknue CpencTBa 3allUThl PACTEHUHN: NPEUMYILECTBA U IEPCHEKTHUBBI IPUMEHEHUS.
Tepmoc u cocyn Jlproapa ¢ )KMJIKUM a30TOM, KPHOIPOOUPKH.

Jlabopamopnvie u npakmuueckue pabomsi

[Ipaktuyeckas pabora  «Pa3MHOXXEHME  IUIOJIOBBIX  PACTEHUH  YEPEHKOBAaHUEM U
MHUKPOPA3MHOKEHUEM — IPUMEP MaJIUHbI (MM 3EMIISIHUKH, €KEBUKH, CMOPOJIUHBI)».

[pakTrueckas pabora «BBenmeHwe pacteHHid B KyJabTypy IN VItr0 m moaaepkaHHe YUCTOM
KYJbTYPBI DKCIIJIAHTOBY.

[Ipaktuueckas padora «Pazmuoxenue kaprodesns B mpoOupke».

HccnenoBarenbckas padota «Kak mosyyaroT HOTOMCTBO BEr€TaTUBHO Pa3MHOKAEMBIX KYJIbTYP
€CJIN HE CEMEHaMU?»

HccnenoBarensckas padora «BelpammBanue pacteHuil B mpobupke». MccienoBarenbckast
pabora «Kak 00Xbs KOpPOBKa ypo)kall cracajga O COBPEMEHHBIX CIIOCO0ax OMOJIOrMUYECKON 3aIlUThI
pacTeHum».

Mopnyab «CoBpeMeHHbIe 0MOTEeXHOJI0THH B ceslekuum». 11 kiaacce (34 v)

1. I'enernueckue pecypcent Poccun (6 1)

CrpaTeruu coxpaHeHHs TeHeTUYeCKuX pecypcoB. CoxpaHeHue pacTeHui in Situ uex situ.

buopecypcubie komrekiuuun Poccun. Komteknus reHetmdeckux pecypcoB pacreHunid BUP.
I'ep6apuit BUH. Konnekmus renernyeckux pecypcos xuBoTHeIXx BHUMI'PXK. Konnekuun kierox u
mramMymo BHUMCXM. JleMOHCTpalus BUAEOPOIMKOB®.

Jlabopamophule u npakmuieckue pabomoi

HccnenoBarensckas pabora «Ilo marepuanam ¢opyma «l'eHermueckue pecypcbl Poccum»
(BBIOpATh 10001 TOKIJIA ¥ IOATOTOBUTH 10 HEMY COOOIIEHNUE).

2. OCHOBBI FeHETHKH H ceJleKkuuu (8 u)
HacnencTtBeHHOCTh M MI3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.



N3MeHYnBOCTh MyTallMOHHAS U MOAU(PHUKAIIMOHHAS.

['en — maTepuallbHBIA HOCUTEIb HACJIEICTBEHHOCTH U U3MEHUYUBOCTU. HyKII€MHOBBIE KUCIOTHI.
Jlokanuzauus reneruueckoro marepuana B kierke. [enenue kierok. Perummkanus JJHK. OcHoBHas
J0rMa MOJIEKYJIsipHO# 6nonoruu. Tpanckpurnuus. Tpancasiuus. Myranun.

3aKOH TOMOJIOTHYECKUX PSAAOB B HacieacTBeHHON n3MenunBoct H.M. Basumosas 1920 u 2020
rT. JleMOHCTpaIus BUACOPOTHKOB..

Jlabopamopuvie u npaxmuyeckue pabomol

[TpakTrueckast pabora «MoaudukaronHas U3MEHUMBOCTh B MPUpPOE» (coOpaTbu CPaBHUTH
JIUCTbS, LIBETKHU C OJIHOTO PACTEHUS W/WIIK C PA3HBIX).

HccnenoBarenbckas padota «I'MO — 3T0 MyTau Uik MOIUPUKAIIHA?»

3. Hmnskenepus B 6mosioruu pacrennii (15 4)

Kiierounast u reHHasi MHXKEHEPUsl pacTeHUM JuIsl pa3BUTHs cenekuuu.[IpupoiHo-TpancreHHbie
pacTeHus.

Pacrenus-6uohadbpukm.

buotexHosorn4eckrue MeToAbl B CENEKIIMU PACTEHUM.

['eneTnyeckoe pemakTUpPOBaHUE KYJbTYPHBIX pacTeHUU. UeM IeHEeTHYecKOe peIaKTUPOBaHUE
OTJIMYAETCSl OT TEHETHUECKON MO (DUKALIHH.

[Touck HOBBIX TEHOB-MHUILICHEN: CylecTBYoIMe MeToauKH. [TpoBenenue in silico

aHaIu3a.

['enHast mHKEHEPHS 3€PHOBBIX KYJIbTYp. [ €HHAS MHKEHEPHs XJIOMYaTHUKA. [ eHHas MHKEHEpHs
ToMarta. ['eHHas wWHXeHepusi cou. [ eHHas WMHXXEHEpHUs IUIOJOBBIX KyIbTyp. ['eHHAs HHXKEeHepus
kapTodens. JleMoHCTpaIMs BUAEOPOTHKOBS,

JlabopamopHule u npaxmuueckue pabomol

[MpakTrueckas padota «IIpoenenue in Silico aHammM3a 17151 MOUCKA HOBBIX T€HOB- MUILICHEH ISt
PEAAKTHUPOBAHUS KYJIbTYPHOTO pacTeHUs (Ha BHIOOD)».

4., Wnxenepusi B 0M0JOIHH KMBOTHBIX (5 1)

CoBpeMeHHBIEMETO/IBI B 5KUBOTHOBOJICTBE: TPAHCIIAHTAIIHS SMOPUOHOB, XMMEPHBIC )KUBOTHBIE,
KJIOHHpOBaHKE. | eHHas WH)KEHEPHS B )KUBOTHOBOJICTBE.

Jlabopamophvle u npakmuueckue pabomoi

[Mpaktuyeckas padota «IIposeaerue in SiliCo aHaam3a JIst MOMCKA HOBBIX TEHOB-MHIIICHEH JJTs
PEeAaKTHPOBAHUS )KUBOTHOT0» (HA BBIOOD).

Hccnenosatenbekas padoTa «I'eHHast MH)KEHEePHs )KUBOTHBIX: aprYMEHTbBI3a U TIPOTUBY.



I1l.  Pe3yabTaTrsl ocBoeHUs1 Kypca «OCHOBBI arpooMOTEXHOJIOTHil»

JINYHOCTHBIE pPe3yabTaThl.
8 cqbepe zpamcdancmeo socnumanuA.

- TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIbBHOCTHU ITPU BBINIOJIHCHU A OMOJIOTMYSCKUX
OKCIICPUMCHTOB;,

- CIOCOOHOCTD OIpCacCIIATh CO6CTBCHHYIO IIO3MIHUIKD II0 OTHOHWICHUIK K SABJICHUAM
COBpeMeHHOfI JKH3HHU U OOBSICHATH c€c,

- TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHS YYEOHBIX,
MIO3HABATEIbHBIX M HMCCIICNOBATEILCKUX 33a4, YBOKUTECIHHOMY OTHOIICHHS K MHEHHIO ONIIOHEHTOB
pu 00CYXKIEHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

6 chepe nampuomuyecKko20 80CHUMAaHUs.

- HECHHOCTHOC OTHOLICHHUEC K MPUPOAHOMY HACICAUIO W MNaMATHHUKaM M[PUPOIBI,
JOCTHXXCHUAM Poccuu B HAYKE;

- CIIOCOOHOCTD OLICHHUBATh BKJIAJ pOCCHﬁCKHX Y4YCHBIX B CTAHOBJICHUC W PAa3BUTHC
6I/IOHOFI/II/I, IIOHMMaHHEe 3HaYeHHs OMOJIOTMM B IMO3HAHUU 3aKOHOB NpupoAbl, B KU3HHU YCJIOBCKA U
COBPEMCHHOI'O 06H_I€CTB8.;

8 cd)epe 0Vx06H0-HDa60m€€HH020 80CnNUMAHUA.

— CHOCOOHOCTH OLIEHUBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUECHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

— OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

8 cghepe acmemuiecko20 0CHUMAHUSL:

— MMOHMMAHHUE YMOIIMOHAIBHOTO BO3ACHCTBHSI )KUBOU MPUPOIBI U €€ IIEHHOCTB;

B c(hepe hU3u4ecKOro BOCIIUTAHUS:

— MMOHMUMAaHKE [IEHHOCTHU 3[J0POBOTO U OE30MaCHOTO 00pa3a KU3HU;

— OCO3HaHUE TOCIEICTBUN U HEMPUSTHE BPEAHBIX MPUBHIYEK (YIMOTpeOIeHHEe alKorodis,
HapPKOTHUKOB, KYPEHHUS);

6 cthepe mpy0o6020 socnumanus.

-TOTOBHOCTh K aKTHBHOM J€ATEIbHOCTU OMOJIOIMYECKON M HKOJIOTMYECKOM HaIlpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO AESITEIbHOCTD;

— MHTEpPEC K MPAKTUUECKOMY U3y4EHUI0 Ipodeccuil, CBSI3aHHBIX ¢ OMOJIOTHEH;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO Ha MPOTSKEHUUBCEN
KHU3HU;

68 chepe IKON02UUEeCKO20 BOCNUMAHUA!

- OKOJIOTHYCCKH L(enecoo6pa3H0e OTHOIICHHUEC K IIPUPOAC KaK HCTOYHUKY KU3HU HaA
3CMJ'IC, OCHOBC €€ CYLICCTBOBAHMN,

- IOBBIIIICHUC YPOBHA 3KOJIOTHYECKOM KYJIbTYPBbI: HpI/IO6peTCHI/IC OIIbITAa TIJIAHUPOBAHUA
MOCTYIIKOB W OHCHKH HX BO3MOKHBIX MOCIEACTBUI IS oxpy;xa}omeﬁ CpCabl;

— CIIOCOOHOCTH HCITOJIB30BaTh MPUOOpPETaeMbIC TTPH N3YICHUH OMOJIOTHH 3HAHUS B YMCHHUS
P PEIICHUH MPOOJIeM, CBI3aHHBIX C PAIlMOHAIBHBIM MPHUPOJIONOIB30BaHNEM (COOIOICHHE TTPaBHUIT
MMOBCACHUA B IMPUPOAC, HAIIPABJIICHHBLIX HAa COXPAHCHUE PABHOBCCHA B 3KOCHUCTEMAX, OXpaHy BHUIOB,
aKocucTeM, Onochepsl);

— aKTUBHOE HETNpUATHE ACHCTBUN, MPUHOCAILLUX BpPEI OKpYXarolled MPUPOJHON cperne,
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YMEHUE IPOTHO3UPOBATh HEOJATONPUATHBIE HKOJOIMYECKUE TOCJIEACTBUA MPEANPUHUMAEMbIX
JNENUCTBUN U NPEJOTBPALLATD UX;
6 chepe HayuHo20 NO3HAHUA:

— NOHMMaHue cnenudukn OMONOTMM  KaK  HAayKd, OCO3HaHHE €€ pOJH B
(GOpMHPOBAaHNUN PAMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHHE IIEJIOCTHOrO IPEICTaBICHUs 00
OKpYKalOIleM MHpE KaK O €IMHCTBE INPHPOJbI, YEJIOBEKAa M OOIIeCTBAa, B IMO3HAHWU HPUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHrH Ipo0IeM COXpaHeHHUs IPUPOJHOTO PAaBHOBECHS;

— yOEXKIECHHOCTh B 3HAYUMOCTU OMOJIOTUHU JIJISi COBPEMEHHOM UBUIM3AIMN:00ecieueHre
HOBOT'O YPOBHSI Pa3BUTHsI MEIULIUHBI; CO3/IaHNE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX pelIaTh
pecypcHbIe TPOOJIEMbl PAa3BUTHUS YEJIOBEYECTBA; MOMCK MyTEH BBIXOJA U3 TII00AIBHBIX YKOJIOTHUECKUX
npobiemM M obecreueHue Imepexojia K YCTOMUYMBOMY Pa3BHTHIO, PALMOHATBHOMY HCHOJIb30BAHUIO
MPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOBXKU3HU;

MeranpeamerHblie pe3yabTaThl
6 chepe osnadenus YHuBepcanibHbMU Y4eOHbIMU NO3HABANENbHbIMU OeUCTBUAMU.

bazoevie Jocuueckue 0eucmeust.

- CaMOCTOATCIIbHO (bOpMy.]'II/IpOBaTL " aKTyaJIU3UpPOBATh HpO6H€My, paccMaTpuBaTh €€
BCCCTOPOHHE;

— HCII0JIb30BaTh IIPU OCBOCHUHU 3HAaHUM MPUEMBI JIOTHYECKOIO MBIIIIEHUS (aHAIIN3A,
CHHTE3a, CPAaBHEHHUS, KITaCCU(PHUKAINH, 0000IIEHHS ), PACKPBIBATH CMBICT OMOJIOTHYECKUX MOHSATHIHA
(BBLOENIATH UX XapaKTEPHbIE IPU3HAKU, YCTAaHABINBATh CBSI3U C IPYTUMU IOHATUSAMU);

- OIIPCACIIATh LCIIN ACATCIIBHOCTH, 3alaBasd MapaMETpPbl U KPUTCPUH UX JOCTUIKCHUA,
COOTHOCHUTDH PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

— HCII0JIb30BaTh OMOJOTMYECKHE MMOHATHS IS OOBSICHEHHS (DAKTOB U ABJICHHM KUBOM
IIPUPOJIBI;

— CTPOUTH IJIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUAX, ((OPMYTUPOBATH BHIBOIBI
M 3aKII0YEHHS,;

paboma c ungopmayuen.

— OpPUEHTHPOBATHCS B Pa3IMUHBIX UCTOYHHUKAX MHPOpMaMH (TEKCTe yueOHOro mocoous,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIOBAPSAX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0azax
naHHbIX, B MHTepHeTe), aHanu3upoBaTh MHMOPMALMIO PA3IUYHBIX BUJOB M (OpPM IpelCTaBICHMUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTb;

- (l)OpMy.TII/IPOBaTB 3alpoOChbl U TPHUMCHATH PA3JIMYHBIC MCETOJAbI IIPU IMOUCKE U 0T60pe
OMOJIOTUYECKOM I/IH(I)OpMaI_II/II/I, HeO6XO,[[I/IMOI>'I JJI BBITTIOJTHCHU A y‘Ie6HLIX 3aaay,

— CaMOCTOSITENTLHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUS OHOIOTUYECKOM
uHpopmanuu (cxeMsbl, TpaduKu, TUarpaMmbl, TAOIUIIBI, PUCYHKH H JIP.);

— WCIIOIh30BaTh HAYYHBIM SI3BIK B KA4eCTBE CPEACTBA IMpHU padboTe ¢ OMOIOTHYECKON
nH(popMalen: MpUMEHATh XUMHUECKHe, (pU3nUecKre 1 MaTeMaTHUeCKIe 3HaK1 M CUMBOJIbI, (DOPMYIIbI,
ab0peBuaTypy, HOMEHKIIATypy, UCIIOIB30BATh U MPEe0OPa30BhIBaTh 3HAKOBO-CHMBOJIMYECKHIE CPENICTBA
HarJIsiIHOCTH,

8 chepe oenadenus YyHuBepcaibHbIMU KOMMYHUKAMUBHBIMU OeUCTBUAMU.

obwenue:




- OCYILLECTBIATH KOMMYHHUKAIIUHU BO BceX cepax *KHU3HHU; aKTUBHO y4acTBOBATh B IMAJIOre
WJIN TUCKYCCHUH TI0 CYILIECTBY 00CYX/1aeMOii TeMbI (YMEHHUE 33]]aBaTh BOIIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHTEJIBHO BBIITOJIHEHU IIPEUIaracMoy 3aa4y, yYUThIBaTh HUHTEPECH! U COTJIACOBAHHOCTD ITO3ULIUI
JPYTUX YYaCTHUKOB JIMAJIOTa UM TUCKYCCHH);

- PAa3BCPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HMCIOJB30BAHUCM SA3BIKOBBIX
CpCACTB;
COBMECIHAS 0eAmMeNbHOCHb.

- BBI6I/IpaTB TEMATUKY U MCTOABI COBMCCTHBIX I[GﬁCTBHfI C y4€TOM O6H_[I/IX HHTEPCCOB U
BO3MOKHOCTEH KaXXJ10ro 4iIC€Ha KOJIJICKTHUBA,

— IIPUHUMATh LEIM COBMECTHOW JESATEIBHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JEUCTBUS 110 €€ JAOCTUKECHHIO: COCTABIIAThH IUIAH JEHWCTBHM, pacIpeAciATh POJIM C Y4€TOM MHEHUHI
YYaCTHHUKOB, OOCYXJIaTh PE3yIbTaThl COBMECTHOW PaOOTHI;

- npeajaratb HOBBIC IMPOCKTHI, OUCHUBATH UJACHU C NNTO3MIIMU HOBU3HBI, OPUTHHAJILHOCTH,

MPAKTUYECKON 3HAYNMOCTH;

- OCYHICCTBJIATL IMMO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHHUC B PA3JIMYHBIX CUTyallUAX,
MIPOABJIATH TBOPUCCTBO U B006pa)KCHI/IC, OBITE HMHHUIWAaTHUBHBIM,
8 cd)epe 081a0erusl VHUBEPCATIbHbIMU DESYIAMUBHbIMU oelucmeusmi.

camoopeanulayus.

- HCIIOIB30BaTh OHOJOTHYECKHE 3HAHMS JJIs1 BBIABJICHUA npo6neM H UX PCHICHHA B
KU3HCHHBIX U y‘-Ie6HBIX CUTYyalluAX;

- BI)I6I/IpaTI> Ha OCHOBE OMOJOTrMYECKUX 3HAHUI LECJICBBIC 1 CMBICJIIOBBIC YCTAHOBKHU B CBOUX
JEUCTBUAX M TOCTYNKAaX II0 OTHOLICHUIO K JKUBOM MPHUPOJE, CBOEMY 3I0POBBI0 M 30POBBIO
OKpY>KaroIlHKX;

- paciupsaTh paMKH1 y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHU;

- 7e7aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, Oparh OTBETCTBEHHOCThH 3a
pelieHue;
CAMOKOHmMpPOJlb:

- AaBaTb OLCHKY HOBBIM CUTYyallUAM, BHOCUTb KOPPCKTUBLI B JACATCIBbHOCTH, OLICHUBATDH
COOTBCTCTBUEC PC3YJIbTATOB ILCJISAM;

— MIPUHUMATh  MOTHBBI u apryMEeHTbl  JpPYTHX IIpH  aHAJIN3E
Ppe3yabTaTOB ACSATEIBHOCTH;

IIpenmeTHble pe3yJibTaThI:

- YMCHHC BJIaJACTH CHCTEMOM OMOJIOTHYECKUX 3HaHPII>i, KOTOpasn BKJIIO4YacT
OCHOBOIIOJIararomue OMOJIOTHYECKHUE TCPMHHBI U IMOHATHA ()KI/I3HB, KJICTKA, TKaHb, OpTaH, OpraHu3M,
BUJ, IOITYJIAINA, OmocuHTEe3 GCHKa, HAaCJICACTBCHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC U Ilp.);

- BJIaJIEHHE CHCTEMOM 3HaHUH 00 OCHOBHBIX METO/IaX HAYYHOT'O TIO3HAHUS, UCTIOJIb3YEMBIX
B OMOJIOTMYECKHX HCCIIEIOBAHUSAX KUBBIX 00OBEKTOB M IKOCHCTEM (OMHCAaHHUE, U3MEPEHUE, TPOBEICHUE
Ha0II0/1eHNH ); coco0aMu BBISIBIIEHUS U OLIEHKH aHTPOMOTE€HHBIX U3MEHEHHH B IPUPOJIE;

- YMCHHUEC YCTAaHABJIMBATb B3aUMOCBA3U MCKAY CTPOCHHUEM U (bYHKI_[I/IHMI/IZ KJIETOK
Pa3HBIX TKaHeI\/'I; oprasaMM M CHUCTEMaMH OpPraHoB Yy paCTeHI/IfI; oTallaMH KJIE€TOYHOT'O
IUKJIa 1 )KU3HCHHBIX MUKJIOB OPTraHN3MOB, TCHOTHUIIOM U (beHOTI/IHOM;
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- YMCHHUEC pPCIlaTb ITOHWCKOBBIC OHOJIOrHYeCKUe 3aaa4yd; BbIABJIATH MPUYUHHO-
CJICACTBCHHBIC CBA3U MCIKY UCCIICAYCMbIMU OMOJIOTUYECKUMH 06’beKTaMI/I, nponecCaMu U SIBJICHUSAMU,
ACJIaTh BBIBOJbI U ITPOTHO3bI HA OCHOBAHHWH ITOJIYYCHHBIX PC3YJIbTATOB,

— YMEHHUE BBIIBUTATh THUIIOTE3bl, MPOBEPSATH HX HSKCIHEPUMEHTAIBHBIMH CPEIACTBAMHU,
hopMynupys Leb UCCIEA0BAHNS; aHATM3UPOBATh MOJTYYCHHBIC PE3YyIbTATHI U JIEIaTh BHIBOJIBI;

— yYMEHHE OIICHHBATh OSTUYECKHE aCIeKThl COBPEMEHHBIX HCCIEIOBAaHUN B 00JIacTH
OMOTEXHOJIOTMM U TEHETHYECKUX TEXHOJIOTUN (HampaBleHHOE H3MEHEHHWE TeHOMa U CO3/laHue
TPaHCTEHHBIX OPTaHU3MOB);
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V.

TemaTnuyeckoe MIIAHNPOBaAHUE

Ta6auma Nel. TemaTtudeckoe muiannpoBanue s odyuarwmmuxcs 10 — 11 kiacca

Kou-
Ne Tema 01780 ®opMbI 3aHATHI 0P
4acoB
Moaysib «ATpOTEeXHOJIOTHN HACTOSIIEr0 U Oyaymero». 10 kiacc
nu
1 bruotexHomorus Kak HayKa 4 HETPYITRN, https://resh.edu.ru/
JTUCKYCCHSI
OO1ue nmoHsTUsS JIabopaTopHbie https://www.youtube.co
2 2
OMOTEXHOJIOTUU paboTsl, 3kckypcus | m/watch?v=nCf9dI1Fpa8
Oco6
3 CODCHHOCTH 4 JlenoBas urpa https://resh.edu.ru/
arpoOMOTEXHOJIOTUN
https://smotrim.ru/brand/
. JlaGopaTopHas 693457utm_source=searc
4 KynbTypa KJIETOK U TKaHEH 8 )
pabota h&utm_campaign=autoc
omplete
5 [TutaTensHbIC cpeuI:I TUTS ’ DKCKypcusi, 1eJ0Bast https://resh.edu.ru/
arpoOMOTEXHOJIOTUI urpa
P . .
6 :;Zg?;f;’i:;;;i;(rfn@aKTOpH 4 Macrep-kiacc hitps://smotrim. fu/video/
y ) P 2594704
pacTeHuii
7 — 10 JlabopaTopHbie https://www.youtube.co
P paboThI m/watch?v=nCf9dl1Fpa8
Moayab «CoBpeMeHHbIE OHOTEXHOJI0TUM B cesteknun». 11 kiaace (34 u)
JlabopaTopHbIe https://smotrim.ru/video/
1 I'enernueckue pecypesl Poccun | 6
paboTeI, skcKkypeus | 2594704
2 OCHOBBI T€HETHKH U CEJICKITUHI 8 JlenoBas urpa hitps://tuspb.rufprograms/re
CHOBBI TEHE ceert CHOBUTHIP leases/107337
Wmxenepus B OMOJIOTHH JlabopatopHas https://smotrim.ru/video/
3 . 15
pacTeHui pabota 2594704
4 WNnxenepus B 6noaoruu 5 DKCKypcusl, 1eJ0Bast https://resh.edu.ru/

KHNBOTHBIX

urpa
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CnMcoK JInTepaTypbl 1 HHTEPHET-UCTOYHUKOB

Mopnyb «ArpoTexHoJIOTHH HACTOsIero u Oyaymero». 10 kiaace

1. Tema 1. bBuorexnonorust kak Hayka

2. JokymenTtanbhbiii punsm Ceprest bpunesa «Hossiii cBet. Hukomaii Basumos». — URL:
https://smotrim.ru/video/2618068

3. JokymeHTanbpHbld  (uiabM  «CemMeHa, KOTOpble crmacyT denoBeuectBo». — URL:

https://smotrim.ru/brand/69345?utm source=search&utm campaign=autocomplete

Monayab «CoBpeMeHHbIe OHOTEXHOJI0TUM B cesekun». 11 kiaace

4. Tema 1. 'enetnueckue pecypcsl Poccun

5. JlokymeHTanbHbIN (unbM «30JI0TOM 3eneHblil 3amac». 15 ampens 2023. — URL:
https://smotrim.ru/video/2594704

6. Tema 2. OCHOBBI TEHETUKHU U CEIEKLIUU

7. dunbpMbl U3 nukiIa «Martpuna Haykny». Science and plants. Hayka u pactenust.

8. 3epuobobossie. — URL.: https://www.youtube.com/watch?v=nCf9dI1Fpa8

9. Tema 3. Unxenepus B 6M0I0OTUU pacTeHUN

10.  OunbMmsel u3 1ukIa «Matpuia Hayku». Science and plants. Hayka u pactenust.
11.  T'enermueckoe pepaktuponanue. — URL: https://tvspb.ru/programs/releases/107337/
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