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AHHOTanMs K padounM nporpammam omosorust 11 kiace

Hacrosimue paboure mporpamMMsI 0 OMOJIOTHN COCTABJICHBI B COOTBETCTBUU C
HOPMATUBHO-TIPABOBBIMU JOKyMeHTaMmu: [Ipuka3 MunucrepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @eaepannn otl7.05.2012Ne 413 (pen.otrl11.12.2020) «O06
yTBEpKIeHUH(PenepaTbHOrOroCy1apCTBEHHOr000pa30BaTEIbHOIOCTAH IapTaACPE
HEroo0111eroo0pa3oBaHusD)

Pabouas nporpamma no ouosoruu s 11x kmaccoB(0a30Bblid YypOBEHb)
paszpaborana B cooTBeTcTBUHU ¢ TpeboBanueM ®I'OC ocHOBHOTrO 0011IETO
obpaszoBanums (prka3 MuHHCTEpCTBA 00pa30oBaHMs U HayKu Poccuiickoi
®enepannu ot 17 nekadbpsa 2010 roga Ne 1897)

C YYETOM OCHOBHOM 00pa30BaTebHOI NpOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusgs MbOY COIII Nel3 (mpotokosn Nel ot 30.08.2021r.)

C YYETOM MPUMEPHOI 00pa3z0BaTEIbHON MPOrpaMMBbI IO OMOJIOTHH U aBTOPCKOM
nporpammel Y MK WN.b.Aradonosoii, B.1. CuBorna3zoBa(«TemaTtnyeckoe
wianuposanue» / M.b.Aradonosoii, B.. CuBornazosa — M. : U3gatenbcTBoO

Hpoda, 2017).

PaGouast nporpamma no Ouonoruu A 11x kinaccoB(yriay0JieHHbIH YPOBEeHb)
COCTaBJIEHa Ha OCHOBE IPUMEPHON MTPOrpaMMBbI CPEIHETO 00111ero 00pa3oBaHus MO
Ouonoruu, B cOoTBeTCTBUH ¢ DeiepaibHbIM ITOCYIaPCTBEHHBIM CTaHIaPTOM
OCHOBHOTI'O 0011IeT0 00pa30BaHusl, yTBEPKAEHHBIM TMPUKa30M MUHHUCTEpCTBA
oOpazoBaHnus u Hayku Poccuiickoit @enepanuu ot 17 nexkadbpst 2010 roga Ne 1897.
C YYETOM OCHOBHOIM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILIETO
ob6pazoanus MbOY COIII Nel3 (mpotokos Nel ot 30.08.2021r.)

C YYETOM MPUMEPHOI 00pa3z0BaTEIbHOM MPOrpaMMBbI IO OMOJIOTHH U aBTOPCKOM
nporpammel YMK  B.b.3axapoB(«Temarnueckoe miaiaHupoBaHUE) /
B.b.3axapos,A.J0Lebynbckuit — M. : U3natensctBo [dpoda, 2017

N3yuennekypca«O0111ass0n0I0TUs»OCHOBBIBAC TCIHA3HAHUSIX, [TOJTyYE€HHBIX yalll
UMUCSTIPUN3YYECHUHONOIOTHYECKUX IUCHUTUTMHBMIIAIIINX KIIAcCaX,aTaKkKenpruoo
PETEHHBIXHAYPOKaXXUMHUU,(PU3UKHU,HCTOPUH, (PU3TUECKONUIKOHOMUYECKOMTEoTp
apuu.CamnpeMeTaBIseTCsI0a30BBIMAIIA Psiia CHEIUATbHBIX TUCITUILINH.
Bllkmacce 0000marOTCA3HAHUST OXH3HA W YPOBHSAX  e€0opraHU3aIlvH,
PacKpbIBaIOT MHPOBO33PEHUECKHE BOMPOCHI OMPOUCXOKICHUU U Pa3BUTHU
JKU3HU Ha3emie,
000010 TCANYTTY OISO TCATOHATUSIO0IBOTIOIIMOHHOMPA3BUTUMOPTAHU3MOB.
KypcobuonorunnactyneHucpe1Hero(moaHoro )oomerooopa3oBanrusHanpaBieHHad
OPMHUPOBAHUEYYUAIIUXCALIETOCTHOMCUCTEMBI3HAHUMOKUBOUIIPUPOIE,EECUCTEMHO
1 opraHu3alyy U 3BOJIIOIUH, TIOITOMY
IPOrpaMMaBKIIIOYAETCBEACHUSI0000IUXONOTOTNYECKUX3aKOHOMEPHOCTSIX, IIPOSIBIT
SIOIIMXCSIHAPA3HBIXYPOBHAXOPraHU3AIMH KUBOU npupoasl. OCHOBY 0TOOpa
COJIEP>KaHUSICOCTABIISICT 3HAHUE LIECHTPUUECKHI MOAX0/I, B COOTBETCTBUU
CKOTOPBIMYYaITNECs I0KHBIOCBOUTh3HAHUSIMYMEHH 1, COCTABIISAIOIUEAOCTATOUHY



100a3yansnpoaokennsioopasopanusasB Y 3e,00ecneunBatoneKyaIbTypynoBeACHH
SBIIPUPOJIE,IPOBENCHUANOPOPMIEHUSIONOIOTUUECKUXUCCIIEAOBAHU.

OcHOBHBIC LIeJIM M 321a4H Kypca Ha 02a30BOM YPOBHE peaanu3alnun
coJepKaHusIpeaMeTa
o Co3znanne y IIKOJIbHUKOB IIPEICTABIICHUS 0 OouoIorum
KaKOBIIOJTHECIIOKUBUIEMCSIKOMIUIEKCEHAYUHBIX TUCIUIUINH, KX TasIU3KOTOPBIXHE
TOJIbKOPEIIaeTCOOCTBEHHBIECTICIU(UIECKUE TTPOOJIEMbI, HO BHOCWJIA U BHOCHUT
BKJIA]]
BCO3/JaHHEETMHOTOHAYYHOT 03/1aHUI0NOJIOT U, CKPETITICHHOTOPSIOMYCTOSIBITUXC
ATPUHLUTIOB.
o O3HaKOMJIEHHEYUYaIINXCACOCHOBAMUONOIOTNYECKOUTEPMUHOIOT MU, CHCTEMAT
MKU,BEYITUMUONOIOT MTUE€CKMMUILIKOIAMUUTEYEHUSIMU,00y4€HECBOOOTHOMYBI
aJICHUIO
«OMONOTMYECKUMSA3BIKOM»UCTIEIHPUKE" OMOTOrNYECKOrOMBIIUIEHHS ' ,paboTe
BHAaYYHBIXOMOJINOTEKAX.

e JleMoHcTpanuo HE0OXOIMMOCTH oOparieHus K
CMEKHBIMIUCIUTLTMNHAM, YTOIIO3BOJIMTOCO3HATHTECHEHIITECBA3UOUOTIOT U C
JIPYTUMU oOnacTsMu HaYKH, MOJIY4YHTh

HaBBIKUMBITUICHUSBIIOT PAHUYHBIX00JIaCTAX3HAHU .

e buonorndyeckoeodpazoBaHueI0IKHO00ECTICUNTHBBITYCKHUKAMBBICOKYIOOHOJ
OTUYECKYIO,BTOMYHCIIC,YKOJIOTUUECKYIOH ITPUPOI00X PAHUTEIIBHYIOTPAMOTHOCTb.
3anaum:

OCBOCHHUE 3HAHUM 00 OCHOBHBIX OMOJIOTUYECKUX
TEOPHSIX, UASTXUTIPUHITUIIAX, SBJISTFOIINX CICOCTABHONYACTHIOCOBPEMEHHONECTECTB
CHHOHAYYHOWKAPTUHBIMHUPA;0METO1aXONOIOTHUCCKUXHAYK(IIUTOJIOTHH, TeHETHKH
,CEJIEKIINU,0UO0TEXHOJIOTUH,IKOJIOTHH );0CTPOESHUHN,MHOT000Pa3uNOCOOCHHOCTSIX
onocucTeM(KJIeTKa,0praHu3M,TOMYJIS 1S, BUT,0M0Te01IeH03,0iocdepa); BbIaatonum
XCSAOHUOJIOTHUSCKUXOTKPBITHAXUCOBPEMECHHBIXMCCIICIOBAHUAXBOMOJIOTHISCKOMHA
YK€;0BJIaICHUEYMEHUSIMUXapPaKTepH30BaTbCOBPEMEHHBICHAYYHBICOTKPBITUSIBOOT
aCTHOMOJIOTHH; YCTaHABIMBATHCBA3bMEK Iy PA3BUTHEMONOIOT UMM COITMATBHO-

ITUYECKUMHU,DKOJIOTHYECKUMU npobiieMamMu
YeJI0BEUYECTBA;CaMOCTOSATEILHOIIPOBOIUTHONOIOTHICCKUEHCCIICI0BAHNS(HAOIIIO
cHHE, n3MepeHue, AKCIICPUMEHT, MOJICITUPOBAHHC)
UTPaMOTHOO(DOPMIIATHIIONYYCHHBICPE3YIbTaThI,aHATN3UPOBATH 51
HCIIO0IB30BaTh OMOJIOTHYECKYIO TEPMHUHOJOTHEHHCHMBOJIMKOW, Pa3BUTHE

MO3HABATEIILHBIX HMHTEPECOB,MHTEIUICKTYaTbHBIX 51 TBOPYECKHUX
CIIOCOOHOCTEN B

MPOLIECCEU3yUEHUSNPOOIEMCOBPEMEHHONONOIOTNYECKOMHAYKHY ;IPOBEACHUSAIKCIT
E€PUMEHTAIIbHBIXUCCIIE0BAHUM,PEITIEHUSIONOIOTMUECKUX3a/1a4,MOISTTUPOBAHHUSIO
MOJIOTHYECKUX 00BEKTOBUIIPOIIECCOB.



OcHOBHbIE LENM W 33JaYd  HU3YYEHHUIOMOJIOTUH HAyITTyOJIE€HHOMYpPOBHE

Bl lximacce:

Llens:

¢ pOopMUPOBAHUEYIIKOIBHUKOBHAYYHOTOMUPOBO33PEHNUS, LIETIOCTHONHAYYHO
HKapTUHBIMUPA,dKOJIOTHUECKONKYIBTYPBIMIKOIOTHYECKOTOMBIIIICHHUS,yMEHHUS
peniaTh BONPOCHI [0 COXPAHEHUIO OKPY’KAOIIEH MPUPOIbI U 310POBBIYEIOBEKA.

® I3yYUTh OMOJIOTUYECKUE TEOPUH, KOHIEIIUH, 3aKOHBI U 3aKOHOMEPHOCTH
BLEJSIXO0BSACHEHUATIPUPOIHBIXITPOLIECCOBUSIBICHUMNOOOCHOBAHUSITIPAKTUYECKU
X PEKOMEH/IalUi B OCHOBHBIX 00J1aCTAX MPUMEHEHUs! OMOIOrMUECKUX3HAHUM;

®IIOBBIIIIEHUE OOpa30BaTENILHOTO YPOBHS OOy4aroUMXcs W pa3BUTHE
HaBBIKOBIPOBEACHUANCCIIEI0BAHUHUIKCIIEPUMEHTOB, POPMUPOBAHNEHABBIKOBILI
aHUPOBAHUSUIIPOBEICHUSICAMOCTOSITENIbHBIXUCCIIEOBAHUA, YTOCIIOCOOCTBYETpa3
BUTHUIONIO3HABATEIbHBIXMHTEPECOB,NHTEIIEKTYAJIbHBIXUTBOPUYECKUX CIIOCOOHOCT
€M [IKOJIbHUKOB
3ajaunn3ydeHusKypca:

® IHTEJJIEKTYaIbHOEPA3BUTUEITMYHOCTUOOYHAIOLIET OCS;

¢ MPHOOPETEHNEKOMMYHUKATUBHBIXUCCIIEIOBATEIbCKIXYMECHHI;

e pa3BHUTHE MO3HABATEIbHBIXUHTEPECOBU
MOTPEOHOCTEMN,CIIOCOOHOCTEUKIPOSBICHUIOIKOJIOTO-
T'YMaHUCTHYECKOUTTO3UITUUBOOIICHUUCTIPUPOAOUUITIOABMH.

® Pa3BUTHE HYMOLIMOHAIBHOT0, 3CTETUYECKOI0 U TIO3HABATEILHOTO
BOCHPUSATUS  [PUPOJIBI.

BorinyckHuK HA 60230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYUThCSI:

® JaBaTh HAay4yHOE€ OOBSCHEHHE OMOJOTHYECKUM (aKkTaMm, MpoIeccam,
SBJICHUSIM, 3aKOHOMEPHOCTSAM, HCIIONB3ysl OMOJIOTUYECKHE TEOPUHU
(KIeTOYHYI0, DBOJIIOIMOHHYIO), Yy4YeHHEe O Ouocdepe, 3aKOHBI
HAaCIIEJICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYUBOCTH;

® XapaKTepHu30BaTh COBPEMEHHBIC HAIPaBJICHUS B pPa3BUTHUU OUOJIOTUH,
OMHUCHIBATH WX  BO3MOXXHOE€  HCIOJb30BAaHHE B  MPAKTUYECKOU
JeATEeIIbHOCTH;

® CpaBHUBATH CIIOCOOBI JACJICHUS KJIETKH (MUTO3 U MEi103);

e pemarh 3adadud Ha TocTpoeHue ¢parmedta BTopor memm JIHK mo
npemoxkenaoMy dparmenty nepsoit, uPHK (MPHK) no yuactky JIHK;

e pelaTh 33/1a4d HA OMPEACICHUE KOJIMYECTBA XPOMOCOM B COMAaTUUECKUX
Y TOJIOBBIX KJIETKAX, a TAKXKE B KJIETKaX Mepe]l HaualioM JieJieHus (Meio3a
WJIM MUTO3Q) U 110 €r0 OKOHYAHUH (/1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

e pemarh TEHETHMYECKHWE 3a7ayd Ha MOHOTHMOPHUIHOE CKpEIIMBaHMUE,
COCTaBJISITh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS, MPUMEHSS 3aKOHBI
HACJICJICTBEHHOCTH W WCIIOJB3Ysl OMOJOTUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY;

® YCTaHABJIMBATh TUIl HACIIEIOBAHUS U XapaKTEP MPOSBICHUS MPU3HAKA IO
3aJIaHHOM CXeMe POJOCIOBHOM, MPUMEHSS 3aKOHBI HACIIECTBEHHOCTH;



® OLCHHUBATh PE3YIbTAaThbl BBaHMOHeﬁCTBHH 4CJIOBCKa H Oprmanmeﬁ

Cpeabl, IPOTHO3UPOBATh BO3MOXKHBIE IOCIEJACTBHUS  JACATEILHOCTH
YeJioBeKa IS CYIIECTBOBAHMS OTACIBHBIX OMOJIOTMYECKUX OOBEKTOB U
HEJIBIX MPUPOAHBIX COOOIIECTB

Buvinycknuk na y2nyoaennom ypoeHe noiyuum 603MOHCHOCHb HAYUUMbCA:

OpraHU30BbIBATh U IPOBOAUTH UHAUBUAYAIBHYIO UCCIEA0BATEIBCKYIO
NEeATEIbHOCTD 110 OMoJorun (WM pa3padaTeiBaTh MHAUBUAYaIbHBIMI
IIPOEKT): BBIJIBUraTh TMIIOTE3bI, INIAHUPOBATH pabOTy, OTOMPATH U
peoOpa3oBbIBaTh HEOOXOAUMYIO UH(OPMALINIO, TPOBOAUTH
HKCIIEPUMEHTHI,

HHTCPIIPCTUPOBATD PC3YJIbTAThI, ACJIATh BBIBOJAbI HA OCHOBC IMOJYYCHHBIX
PE3YIBbTATOB, IIPCACTABIIATDE IIPOAYKT CBOUX HCCJIGI[OB&HHﬁ;

IIPOTrHO3HUPOBATH ITOCIICACTBUA COOCTBEHHBIX HCCHGILOBaHI/Iﬁ C YUCTOM
9TUYICCKUX HOPM U SKOJIOTHYCCKUX TpC6OBaHI/II71;

BBIJICJISIT CYIIECTBEHHBIE OCOOEHHOCTHU KU3HEHHBIX ITUKIIOB
MPEICTABUTEINIEN Pa3HBIX OTJEIOB PACTEHUN U TUIIOB )KUBOTHBIX;
M300pakaTh MUKIJIBI PA3BUTUS B BUJIE CXEM;

AHAJIU3HUPOBATH U UCIIOJb30BATh B PCHICHHUHU y‘{€6HBIX H UCCJIICAO0BATCIILCKUX
3aJa4 I/IH(i)OpMaHI/II-O O COBPCMCHHBLIX UCCICIOBAHUAX B 6I/IOJIOFPII/I,
MCAUIIMHE U DKOJIOTHH,

ApryMmMmCcHTUPOBATH H€O6XOI[I/IMOCTB CHHTC3a CCTCCTBCHHOHAYYHOI'O U
COLMMOTYMAaHUTAPHOI'O 3HAHUS B 3IIOXY HH(I)OpMaHHOHHOﬁ OUBHUJIN3aIIUH,

MOJICIUPOBATh U3MEHEHHUE SKOCUCTEM IO BIUSTHUEM PA3TMUHBIX TPYIII
(haKkTOpOB OKpYXKAIOIIEH Cpebl;

BBISIBJISITH B MPOIECCE UCCIIEIOBATEIILCKOM AESTEIbHOCTH MOCIEACTBUS
aAHTPOMOTEHHOI'0 BO3JIEUCTBUS Ha SKOCUCTEMBI CBOETO PErMoHa, Mpe/jiaraTh
CIIOCOOBI CHIKEHHS aHTPOTIOTEHHOT'O BO3/ICHCTBHUS Ha SKOCHCTEMBI;

UCIOJIb30BaTh MPUOOPETEHHBIE KOMIIETEHLIMN B IPAKTHUECKON
JESITEIbHOCTH U TOBCEITHEBHOM JKU3HMU, JJIs1 IPUOOPETEHUS OTbITa
NeSATeTLHOCTH, TIPEANICCTBYIONIEH MPOPECCUOHAITBHON, B OCHOBE KOTOPOM
JEKUAT OMOJIOTHS KaK y4eOHBIN TpeIMeT.

o BcoorBeTcTBUMCYYEOHBIMILIHOM MBOY coma
Nel3nanszydenuenpeamera«buoorus»oTBoANTCA:
Kaace KoandyecrBouacoBBHenea | O0IeekoJaIn4ecTBOYaCOBBIO
10 A
11(6a3oBbIitypoB 1 34
€Hb)




11 3 102
(yrmyOiaeHHBIIypo
BCHbD)
o PaGouasn nporpamMma mo mnpeametry «Bbuosorus» peanunsyercs

CI/ICHOJ'II)3OBaHI/IeMy‘166HI/IKOB:

Kuace Y4eOHUKHU
11(6azoBbritypoB |, W.b. AradonoBa, B.M. Cuormazo 11 kiacc.
€Hb) buonorusa. OOmas Ouonoruss  (0a3oBed U
yray6nennsiitypoBeab)MockBa,u3n1.000 «/Ipodax»,2018
11 B.b.3axapos,C.I".MamonToB,H.1.Connnbuonorus.O6uiasou
(yriyonennslitypo | onorusillknacc(yriayOneHHBIM
BCHD) ypoBeHnb)MockBa,n3a1.000«/poda»2019
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