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IlosicHuTeILHAA 3aMUCKA

Jlannast mporpamMma Mo OHOJIOTMM OCHOBHOTO o0Iiero oOpa3oBaHHs pa3paboTaHa B
COOTBETCTBUM €  TpeboBaHUSMU  OOHOBIEHHOro  DenepalibHOTO  rOCYAapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOTO obmero obpazoBanus (PI'OC OOO) u ¢ yuérom
[TpumepHOIt OCHOBHOM 00pa30oBaTeILHOM MporpaMmMbl OCHOBHOTO 0011ero oopasoBanus (IIOOIT
OO0O) . Ilporpamma HampaBieHa Ha (OPMHPOBAHHE ECTECTBEHHO-HAyYHOW TIPaAMOTHOCTH
yyaluxcs M OpraHu3alvio M3Y4eHHUs OUOJIOrMHM Ha JIeATeNbHOCTHOM ocHOBEe . B mporpamme
YUUTBIBAIOTCS BO3MOXKHOCTH TmpeaMmera B peanmsanuu TpeboBanmit PI'OC OO0 «
IUTAHUPYEMBIM, JTHYHOCTHBIM U METANpPEMETHBIM pe3ysibTaTaM 00y4YeHHs, a TaKKe peaan3anus
MEXITPEIMETHBIX CBS3€H €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEAMETOB Ha YPOBHE OCHOBHOTO
obmiero o6OpazoBanusi . I[IporpamMma BKIIOYaeT pacmpeielieHue coAepX)aHus y4eOHOro
Marepuaia Mo KjaccaM M IMPUMEpPHBIA 00bEM Y4eOHBIX YacOB Ui M3YUYCHHS PA3JEIOB U TEM
Kypca, a TakKe PEeKOMEHYEeMYIO IMOCIIe0BaTeIbHOCTh U3yYCHHs] TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMSI ¢ YIETOM BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs .

Ha 06a3e mnentrpa «Touka pocta» oOecneunBaeTcs peanusamus o0pa3oBaTeIbHBIX
IpoTpaMM E€CTECTBEHHO-HAYYHOW  HAINpaBICHHOCTH, pPa3paOOTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSIMU 3aKOHOJAATelIbCTBA B cdepe oO0pa3oBaHMs M C Y4ETOM PEKOMEHIAIUI
OenepasibHOTO OmepaTopa ydeOHoro npemmera «buosorusi». OOpa3zoBaTelbHAs MporpamMma
MO3BOJIIET UHTEIPUPOBATH PEAIU3yeMbIE MOAXOAbI, CTPYKTYPY U COJAEpKAHUE IIPU OpraHU3aIHH
oOyuenus xumuu B 10-11 knaccax, BbICTpO€HHOM Ha 0ase Jit00Oro M3 JOCTYNHBIX Yy4eOHO-
meroanyecknx komiuiekcoB (YMK). HcmonszoBanue o6opynoBanus «Touka pocTta» Mmpu
peanuzanuu nanHoi OIl mo3BomsieT co3aaTh yCIOBUS:

. JUISl PacIIMPEHHUs COJeP KAHUS IKOIBHOTO OMOJIOrHYECKOro 00pa3oBaHMms;

. JUIS. TIOBBIIICHUS] TIO3HABATEIIEHOW AKTHBHOCTH OOYYAIOMIMXCS B €CTECTBEHHO-
Hay4HOI obnacTu;

. JUISL  pa3BUTHS JIMYHOCTH pebEHKa B Ipouecce oOyueHuss OHOJIOTHH, €ro

criocoOHOCTeH, (opMUPOBaHMS U YAOBJIETBOPEHHUS COLMAIBHO 3HAYUMBIX MHTEPECOB H
MOTPEOHOCTEH;

. Juis paboThl ¢ OJApEHHBIMU IIKOJbHUKAMM, OpraHM3allid WX Ppa3BUTUS B
Pa3IUYHBIX 00JacTsIX 00pa30BaTeNbHOM, TBOPUECKOH AESITEIbHOCTH.

OO0mas xapakrepucTuka yueOHoro npeamera «buosorus»

VYuebnsiii npeamer «buosorus» pa3BUBAaET MPEACTABICHUS O IMO3HABAEMOCTU >KUBOU
IPHUPOJBI U MeTo/ax €€ MO3HAHUS, OH MO3BOJSET CHOPMUPOBATH CHCTEMY HAyYHBIX 3HAHHUHA O
KUBBIX CHCTEMax, YMEHUS WX IMOJIy4aTh, MPUCBAUBATh U MPUMEHSTH B KU3HCHHBIX CUTYAIUAX .
buonorudeckast moAroroBka obecreynBaeT MOHUMAaHUE OOYYaIOIIMMUCS HAYYHBIX MPUHIIUIIOB
YEJIOBEUYECKOW JNIEATEIbHOCTH B NPHUPOJAE, 3aKJIAIbIBAET OCHOBBI JKOJOTMYECKOW KYJIBTYPHI,
3JI0pOBOT0O 00paza )KHU3HH .

Ilenamu uzyyenun 6uonozuu Ha ypoBHE OCHOBHOTO 00111€Tr0 00pa30oBaHUs SIBISIFOTCS:

* (opmupoBaHME cUCTEMBI 3HAHUN O MPU3HAKAX U MPOIlECcCax KU3HENEATEITbHOCTH
OHMOJOTUYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

* (hopMupoBaHHe CHCTEMBI 3HaHUI 00 0COOEHHOCTSX CTPOEHUS, )KU3HEACITEIbHOCTH
OpraHu3Ma 4eJ0BEKa, YCIOBUSIX COXPAHEHHUS €ro 370POBbS;

* (GopmMupoBaHUE YMEHUN MPUMEHATH METOIBI OMOIOTUYECKOM HAYKU TSI U3yUSHUS
OMOJIOTUYECKUX CUCTEM, B TOM YHCIIE U OPTaHHU3Ma YeJIOBEKa;



* popmMupoBaHuEe YMEHUI HCMOIB30BaTh HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHUAX B
obOnact  Ouoyiormu Uit  OOBSCHCHHS TPOIECCOB W SBJICHUW JKUBOW TPUPOIBI H
KU3HEJEATEIILHOCTH COOCTBEHHOTO OPTaHU3Ma,

* (hopMHpOBaHHE YMEHHUU OOBSACHATH POJIb OMOJIOTMH B MPAKTUYCCKOW JCSITEIbHOCTH
Jrofiel, 3HaYyeHHe OMOJOTHYECKOTO Pa3sHOOOpa3us M COXpaHEeHUs OHocgepbl, MOCIECACTBHS
JIESATSIIBHOCTH YeJIOBEeKa B MPUPOJIC;

* (opMupoBaHHE HKOJIOTHYECKON KYIbTyphl B IENIAX COXPAHEHUS COOCTBEHHOTO
3JI0POBBSI U OXPAHBI OKPYIKAIOIICH CPEJIbI .

Jlocmuoicenue yeneit obecneuusaemcesn peuienuem cieoyroujux 3A74AY:

* IpHOOpEeTEHUE 3HAHMKA OOYYAIONIMMHCS O JKHUBOM NIPHPOJE, 3aKOHOMEPHOCTSX
CTPOCHHS, KHU3HEACIATCILHOCTH W CpPEI000pa3yIolieii poau OpraHU3MOB; YEIIOBEKE Kak
OMOCOIMAILHOM CYIIECTBE; O POJHM OHMOJOTHMYECKOH HAyKH B TMPAKTHYCCKOW IEATCIBHOCTH
JIIOJIEH

* OBJIAJICHHUEC YMCHHUSMHU MPOBOJUTH MCCICIOBAHUS C UCIIOIB30BAHUEM OMOJIOTUYECKOTO
o0opymoBaHus U HAOTIOACHHS 32 COCTOSTHIEM COOCTBEHHOTO OPraHU3Ma;

* OCBOCHHE MPUEMOB pabOThl ¢ OHOJOTMYECKOM HMH(OpPMAIKMEd, B TOM YHCIC O
COBPCMCHHBIX JOCTUKCHHUAX B O6J121CTI/I 6I/IOJIOFI/II/I, e agaims u KPUTHYCCKOC OLICHHUBAHUC,

* BOCNHTAHHE OWOJIOTMYECKH M DKOJIOTMYECKH TI'PAMOTHOM JIMYHOCTH, TI'OTOBOHM K
COXPaHEHHIO COOCTBEHHOTO 3/I0POBBSI M OXPAaHbI OKPY)KAIOILICH CPEIbI.

Mecto yueOHOro npeamera «buosiorus» B yueOHOM ILIaHe
B cucreme obmero oOpasoBanusi «buomnorusi» mnpu3HaHa 00sA3aTENBHBIM y4eOHBIM
IpeJMETOM, KOTOPBI BXOAUT B COCTaB NpeAMETHOH obmactu «EcTecTBeHHO-HaYy4HBIE
MpeaAMEThI». YUEOHBIM TUIAHOM Ha €€ M3yueHHe OTBEIEeHO 68 ydeOHbIX 4acoB — mo 1 4 B
Henenmo B 10-11kmaccax cOOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus M0 roJaM o0yueHUs
(mpakTuueckas 4acTh y4eOHOro coliepKaHus npeaMera yCHJIEHA
MaTepualbHOTEXHUUECKOH  0a3oif wmeHTpa «Touka pocray, UCHOIAB3YEMOTO JUIs
peanu3anuy 00pa30BaTENbHBIX MPOTPaMM B paMKax MpPENoAaBaHHs OMOJIOTHN).

10 KJ1IACC
Beeoenue ¢ kypc ooweni ouonocuu (4 u).

buonorus — nayka o xu3uu. Conepxanue kypca. [lonsarue OGuocuctembl. CBOWCTBA KU3ZHH:
€IMHCTBO XUMHYECKOTO COCTaBa, OOMEH BEIIECTB W HHEPTUM, CAMOBOCIPOU3BEICHHE,
CIIOCOOHOCTP K POCTYy W PAa3BUTHIO, Pa3IpPaKUMOCTh, IUCKPETHOCTh. CrHenudpuuHOCTh
B3aMMOOTHOIIIEHUI OPraHU3MOB CO CPEIOH.

[lonsiTue CTpyKTYpHl U €€ opranu3auuu. [IoHsATHE CTPYKTYpPHBIX YPOBHEH OpraHU3ALNH KU3HU.
MHuoroo0pa3ue ypoBHEW OpraHU3allid KU3HU: MOJEKYISIPHBIA, KIETOUHBIN, OpraHUu3MEHHBIH,
MOMYJISIIIHOHHO-BUIOBOM, OMOT€0IIEHOTHUECKU, ONOChEPHBIi.

U3 wucropum Ouonmoruu. JlocTiwkeHuss coBpeMeHHOW Ouonoruu. HWHTpoaykuus
akkiuMmaTtuzanusa. buorexnonorus. buonnka. B3auMocBs3b HayKu ¥ MPakTUKH. TpaguliMOHHBIE
MeToabl Orostorun. COBpeMEHHBIE METObI: MOJICTHPOBAHUE, MOHUTOPHHT.

Bompocer nns obcyxaenus: 1. Uto takoe kymbrypa? 2. OTpakeHUE B3aUMOACHCTBUS
YeloBeKa M MPUPOBl B Pa3IMUHBIX (hopMax KyabTypbl. 3. Poib jkMBOW MPUPOABI B pa3BUTHH
KyneTypsl. 4. llepenaya AOCTHXKEHHMH KyJIbTYpbl HOBBIM IIOKOJICHHSM U B TEpBOOBITHOM
oOmiecTse.

Buocgepnotit yposens scusnu (7 u).



[Tonsitue Omocdeprr. Ctpykrypa Omocheprr. CpoiictBa Omochepbl. OCOOEHHOCTH KHBOTO
BemiecTBa. (DYHKIMM JKUBOTO BEIIECTBA: Tra30Bas, OJHEPreTHUYECKas, KOHIICHTPAIMOHHAS,
JeCTPYKTUBHAs, cpeoodpasyromas. Poib skuBOro BemecTsa B ouocdepe.

PanHue rHIIOTE3Bl O MPOUCXOXKICHWHM XH3HH. buorenes m abuoreHe3. CaMONpoOU3BOIBHOE
3apoxaenue. lmnoreza mnancnepmun. COBpEeMEHHBIE THIOTE3bl TMPOUCXOKICHHUS KHU3HH.
[Ipenopranu3mbl WM KoalepBaTbl. XUMHUYECKas W OHOJOTHMYECKas DSBOJIONMA. Tarbl
BO3HMUKHOBEHUS JKU3HU.

Ponp mpokapuor B sBomonuu ku3HM Ha 3emie. llomstue apomopdosa. I'ereporpodsr u
aBTOTpOodBI. POk 3ykapuoT B 3BOMOIMH k)H3HH. DOpMBI Ha3eMHOU ku3HHU. Hawano mcropuu
KHU3HHU.

buocepa kak Owmocucrema. IlpomyneHTB, KOHCYMEHTHI, penylueHThl. buocdepa kak
skocuctema. [loHATHE OMOJIOTHMYECKOrO KpyroBopora. KpyroBopoT BemecTB B MpPHPOIE.
[TpumepbI KpyroBOPOTOB BEIIECTB B IPUPOJIE.

[Tonstue o HOOChepe. Drambl BO3neicTBHA 4YenoBeka Ha Ouocdepy. CrocoObl BO3AEHCTBHS
yenoBeka Ha Ouochepy. VYcioBusi coxpaneHuss Ouochepsl. OCOOCHHOCTH U 3HAYCHHE
ouocthepHoro ypoBHs. UenoBek kak (axtop B Omocdepe. Hayunas ocHOBa coXpaHEHHS
Oouocdepsl. 3a1a4u YCTOWYHBOTO Pa3BUTHSI.

Cpenpl KM3HM OpPraHM3MOB Ha 3emile: BOJHAs, HA3€MHO-BO3JYILIHAs, IOYBEHHAs H
OpraHu3MeHHas. OJKoylorudeckne (akTopbl cpenasl: abuoTWdyeckwe, OWMOTHYECKHE W
aHTPOIIOTeHHbIE. AHTPONOI€HHbIE (PaKTOPBI: CO3HATENIbHBIE U CIy4YalHBIE.
buoceoyenomuueckuii yposens scusnu (8 u).

BI'T] xak yacts 6mocheprl. OcoOEHHOCTH OUOTEOIIEHOTUYECKOTO YPOBHS JKU3HH. 3HAUCHUE
OuoreoneHoTHYeckoro ypoBHs >xu3Hu. CpoiictBa BI'Ll. Yuenune o BI'Ll. Yuenue 00 sxocucteme.
Tpoduyeckas cTpykTypa Ouoreonenosa. Cetu nutanus. [lepBuuHas U BTopuyHas MPOIYKIIMSL.
[TpoctpanctBenHsie cBs3u B BI'Ll. IlonsTtHe spycHocTH M eMKocTH Ouortomna. [lonsTue
DKOJIOTUYECKON HULIU.

Tunbl cBsizel U 3aBUCUMOCTEH B OMoreorieHo3e. B3amMHO mpuCocOOUTENbHBIE CBOWCTBA —
koanantanus. [lonstne mumukpun. B3aumusie agantanuu B 6uoreorneHo3e. KosBomonmoHHbIe
CBsI3U B OmoreorieHo3ze. MHoroo0Opasue cBsizeil B OMOTE€OIIeHO3E.

[TonsiTue ycroituuBocTn OuoreoreHo3a. CBoiicTBa, ompeaenstonme ycroitunBocts bBILI:
0oraTcTBO BHAOBOTO COCTaBa M (DYHKIIMOHAIBLHOE pa3zHOOOpasue, KHU3HEHHOE MPOCTPAHCTBO,
cpenooOpasyroliye CBOMCTBA BUIOB, aHTPOIIOI'€HHOE BO3/IEHCTBHE.

[Tonsitue cmenwsl Ouoreomenosa. Tumbl cmeH BI'Ll. I[lepBuuHblE W BTOPHYHBIE CYKIIECCHH.
Cytounsie u ce3oHHble u3MeHeHuss BI'L[. Muoroo6pasue Bomubix BI'L[. Tumsl BoOgHBIX
sKocucTeM. MHOTOOOpa3re OMOTeOIeHO30B CYIIIH.

AnTponiorenHoe BiusHUe. I[lyTm coxpaHeHus OuoreoreHo3oB. Hauvano ocBoeHust
IpUpoabl JroAbMU. Hawano KynbTypHOro ocBOeHHMs INpupoabl. Hadamo HaydHOro OCBOEHHS
npupoasl. [IpombinuieHHoe ocBoeHne npuponabl. Oco3sHaHue posn yenoBeka B mpupoje. bI'TI
KaK UCTOYHMK OJIaronoiy4us Jitoiei. DKOJI0rH4ecKre 3aKOHbBI IPUPOIONIOIb30BAHMS.
Ilonynayuonno-euoosoii yposens ycusnu (16).

[Tonsstue  Bupga. Kpurepun  Buga:  mopdosornyeckudl,  (QpHU3NOIOr0-OMOXUMHUYECKHI,
reorpapuuecKuii, IKOJIOTUYECKUN M PenpoayKTUBHBIH. COBpeMEHHOE IMPEICTaBICHHE O BHJE.
bronornueckas KOHUENIMS BUAA.

[Momynsimust kak ¢opma cymectBoBanus Bujaa. [lomymsmus kak kommoHeHT BI'Ll. ITomymsimus
KaK TeHeTudeckas cucreMa. Tunsl nomymsnuil. [lomynsannonnsie ocHOBBI 3Bomtonuu. [lonarue
MHUKPOABOJIONHH. J[BHXKYIINE CHIIBI U (PaKTOPHI 3BOJIIOLINH.



[Tonsitue BumooOpazoBanus. buopasnooOpasue. CrocoObl 00pazoBaHus BHAOB. [IpuunHBI
BbIMHpaHus. [lombITkM cucTtemMatuzanuu Ouojormdyeckux BujoB. CoBpeMeHHas CHCTeMa
opranu3mMoB. CoxpaHenue OHopa3HO0Opa3us.

[Ipoucxoxaenue yenoeka. Otpsiag npumatbl. CemeiicTBo ['omunuabl. HanpasieHus: 3BOMIOLMT
cemeiictBa 'omuana. CraHoBIeHHE 4YeloBeka Kak Buma. OOmias 3aKOHOMEPHOCTH IBOJIOIUU
YeJI0BEKa.

[TonynsiiMOHHBIE OCHOBBI aHTPOINIOTE€HE3a. Y HUKaJIbHAsi 0COOEHHOCTh Buaa YenoBek pa3yMHBIN.
[Tonstue pac. Pacbl uenoBeka: HerpouaHas, MOHIOJIOMJIHAs, eBporeouaHas. [UMoTe3pl o
MPOUCXOXKICHUN YEeJIOBEKa COBPEMEHHOTO BH/IA.

[Tonsitue Oumonorumyeckoil sBomornuu. [lonsTHe kpeaunoHuzme u TpaHchopmusme. Teopus
Yapmza J[lapBuna o0 »Bomonuu. @DopMbl H3MEHYMBOCTHM OpPraHW3MOB: OINpEJEiICHHAs U
HeomnpeaeneHHas. [[oHATHE HCKYCCTBEHHOTO OTOOpa U €CTECTBEHHOTO 0TOOpA.

dopMHUpPOBAHUE CUHTETUYECKOW Teopuu 3Bojtonnu. CoBpeMeHHas TEOpHsl SBOJIOIHUH >KUBOTO
MUpa. OJEMEHTAapHble EAWHMIIBI, SJEMEHTAPHBIA MaTepuan U dIIEMEHTapHble (aKTOPHI
sBOoMONMH. JIBMKymre cuiibl 3BOMIONUH. OCHOBHBIE MOJIOKEHHSI CHUHTETHYECKOW TEOpUU
SBOJIIOIHH.

Pesynbrarel sBomtonuu. BupooOpa3zoBanue. EcrecTBeHHass cucTeMa JKUBBIX OpPraHH3MOB.
DyKapuoThl U TPOKapHuoThl. IIpucrmocobneHHocTh U amanrtaius. OCHOBHBICE 3aKOHOMEPHOCTH
HBOJTIOIUH.

buonornueckuii mporpecc. Apomopdos, uamoamanTamms, odmas gercHepanus. OCHOBHBIC
HaIpaBJICHUS YBOJTIOIUH.

Crnenuduka nonynsruoOHHO-BUIOBOTO YPOBHS JKU3HH, €0 CTPYKTYpa M OpraHu3aIvs. 3HaUeHHe
MONYJSLUOHHO-BUJOBOTO ypoBHs. DYHKIHMOHANbHAS pOJib MONYJISALUMM B MpHUpOAE. 3HAUYCHHE
TUKUX BUJOB pacTeHUM. 3HaYeHHE AUKUX BHUJIOB KUBOTHBIX. | €HOPOHI W MPHUUMHBI THOENH
BU/JIOB.

[ToBTOpEHME MPOIiIEHHOTO MaTepHala Mo MepBoi u BTopoi rnaBaM. O000IIeHHE U 3aKpeTICHHEe
3HaHMUN C TTOMOIIbIO OMOIOTUYECKOTO TECTUPOBAHUS.

IToBTOpEeHUe MpoNIEHHOr0 Marepuana 1o TpeTbei n 4erBepToil riaaBam. O600LIEeHNE U
3aKpEIUIEHUE 3HaHUH C OMOILBI0 OMOJIOTNYECKOTO TECTUPOBAHHUS.

11 KlIACC

Opzanusmennswiii yposens yncuznu (17 u).

OCOOEHHOCTH OpPraHW3MEHHOT'O YPOBHSI OpraHU3allMy >KU3HU. 3HAu€HHEe OpraHU3MEHHOTO
ypoBHS B mnpupone. OpraHn3M — OCHOBHasi JUCKPETHAsl >KMBas €IMHULA. OBOJIOLMOHHOE
y4eHHe OPTraHU3MEHHOI'0 YPOBHS B PUPO/IE.

[Tonsitue 06 opranusmax. CpoiicTBa opranu3ma. Opranusm kak ouocucrema. Bunel perymsuuu
OpraHM3Ma: CaMOpEryJjsilus, TyMOpajibHas peryjsaius, HEepBHas U HEPBHO-TyMOpaJibHas
perynauus. MHorokjaeTouHsle opraHu3Mbl. OOMEH BELIECTB U MPEBpPALICHUS HSHEPruu B
opranusme. CUCTEMBI )KU3HENEATEIBHOCTH )KMBOTHOTO OPraHU3Ma.

PasmHuoxenue: nomnosoe u Gecnonoe. Buapl Oecrionoro pazmMHokeHust. OCOOEHHOCTH TOJIOBOTO
pasmMHOxeHusa. Ilonm wu monoBble mnpu3Haku —opraHu3ma. OmnonorBopeHue.  Buabl
OI1010TBOpeHus. MCKyCCTBEHHOE OILIOOTBOpEHUE. J[BOMHOE OIUIOJOTBOPEHHE LIBETKOBBIX
pacTeHuil.



[TonsstTue 00  oHTOreHeze. OMOpPHOHANBHBIM  (3apOMBIIIECBBIN)  MEPUOA  Pa3BUTHS
MHOTOKJIETOYHOT'O Opranusma — amopuoreHes. [locTaMOproHaNbHbBIN, WM TOCIE3aPOBILIIEBBINH,
nepuoa. Craauu B3pOCIoro OpraHu3ma.

3apoxnaenue reHeTuku. Paboter ['peropa Mennens. XpoMoCOMHasi TEOpUs HACJIEICTBEHHOCTH.
OcuoBusie nonoxenuss XTH. Otnomenus renotuna u penoruna. [lonsrue o reHome.

[Tonstue 00  u3MeHuumBocTH. HacnencTBeHHas  M3MEHYHMBOCTH:  MOAM(HUKALMOHHAS
(penoTunuueckasi), reHOTUNMYECKasi, KOMOMHATHBas, MyTallMOHHAs. MyTareHes, MyTareH,
MyTaHT. MyTalMu: €CTECTBEHHbIE U UCKYCCTBEHHbIE. THIIBI MyTallMii: XPOMOCOMHBIE U T'€HHBIE.
3aKOH «rOMOJIOTMYECKHUX PSAJIOB HACIEACTBEHHON N3MEHUMUBOCTIY.

Mertonst pabotsl I'. Mennens. Unctbie tnHuN. MOHOTUOPUIHOE, TUTUOPUIHOE U TPUTUOPUTHOE
ckpemBanue. [lonsarue amienei. I'OMO3UTOTHBIE U TETEPO3UTOTHBIE ajuleNu. [JOMUHAHTHBIE U
peueccuBHbIe MpU3HaKku. [1epBblii 1 BTOpO# 3ak0H Menaens. ['unore3a 4ucToThl ramMer.

Omnpitel I'. Menaens. Monorubpuanoe u auruOpuaHoe ckpenmBanue. PekomOunamum. Tpetuii
3akoH Menpnens. Ananusupyroniee ckpemuBaHue. OTKIOHEHHWE OT  CTaTUCTUYECKUX
3akoHOMepHocTel. CLerieHHOe HaclleJOBaHUEe T'€HOB. | eHeTnyeckue KapTbl OpraHu3MOB.
3akperuieHue M CUCTeMaTU3alllsl 3HaHUU 10 MEPBOMY, BTOPOMY M TPETbeMy 3aKoHaM MeHnpens
3a CYET PeILEHUs TEeHETUYECKUX 3a/1ay. Tumbl B3auMOICCTBUS T€HOB.

[Tonsitue cenexuuu. 3agaun ceiekuuu. OCHOBHBIE METOMABI CEJIEKIMH: UCKYCCTBEHHBIN OTOOD
(Oecco3HaTenbHBIA M METOOUYECKWH), THOpUAM3anus (BHYTPUBHIOBAasS W MEKBUIOBas).
Wubpuaunr u ayrOpuausr. I'erepozuc. Metonsl rubpuauzanuu. MosexkynspHas THOpUIN3aLns.
Myrarenes. [lonunnounus. [lepBuuHble M BTOPUYHBIE LIEHTPHl MPOUCXOXKIEHUS KYIbTYPHBIX
pacTeHUN.

[TonsiTue nona. Mexanusm omnpeneneHus nojua. OoreHes. AyToCOMHBIE U ITOJIOBBIE XPOMOCOMBI;
MY’KCKHE U )KEHCKHE XpOMOCOMBI. 'oMorameTHoe u rereporameTHoe coueranue. HacnenoBanue
NPU3HAKOB, CIEIUIEHHOE C MojioM. ['oMorameTHeli M TreTeporamMeTHblii moi. ['emodunus u
JAIBTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcoOeHHocTH TeHeTHKM dYenoBeka. OCHOBHOE HallpaBlIeHHE TIeHETHKH denoBeka. [lonsTue
kapuotuna. Myrauuu. HacnencrBennsie OosiesHu. MynbTudaxtopHble 3aboneBanus. [ eHHbIE
6ose3n. XpoMocoMHbIe Oosie3HH. MoHOCOMUS. METOTbI JIeUEHUSI.

[Ipeamer u 3amauM MEAUIIMHCKOW TE€HETUKH. BHOATHYECKUN KOJEKC. DTHYECKUE MPUHIUTIBI
MeIUIUHCKONW TeHeTHkH. [lonstue OuortexHonoruu. I'eHHas wunxeHepus. CoBpeMEeHHbIE
ACIIEeKThl OMOTEXHOJIOTUYECKUX UCCIIEAOBAaHUM. DTHUECKHE acTIeKThl KIIOHUPOBAHMUSL.

['ére Horann Bonbdranr. KXuszHeHHbI Uk yenoBeka. BwickaspiBanus ¢umiocopoB: Dpux
®pomm, Huxonait Anekcanaposuu bepases.

ITonaTue o BUpycax Kak opraHu3Max. SIBisieTcs 1M BUPYC KUBBIM opranusmMoM. Kakumu
CBOWCTBAMH JKHMBBIX OpraHW3MOB 005amaroT BHpPYchl. CTpOGHHWE W CBOWCTBa BHPYCOB.
[IponrkHOBEHHE BUPYCOB B KJeTKH. [IpoucxoxkieHue BUpycoB. Bupycel kak BO30yIUTETH
3aboneBanuii. CIINJ1. OPBU, rpumnm.

Knemounwuii ypoeenw yncusnu (7 u).

Knerka — mpencraBuTenb KIETOYHOIO YPOBHS KU3HU. 3Hau€HUE KIJIETOYHOTO YPOBHSI >KMBOMU
MaTepuu. 3HaYeHHe KJIETOYHOro ypoBHs. OCHOBHAsl €IUHHIIA KU3HU U 3JeMeHTapHas ¢opma
AKU3HH.

OBOJIOLMS TEPBUYHON KIETKHU. JlanpHeliiee yclioxHeHUe KIeTKA. OCHOBHBIE YacTH KJIETKH.
IToBepxHOCTHBIN KOMIUIEKC KiIeTKU. [luromiasma u ee cBoiictBa. OpraHoubl Kak CTPYKTYpPHbBIE
KOMIIOHEHTHI LIUTOIJIA3MBI.



Ku3Hp kieTku. DTtanbl KIETOYHOTO IMKJIA: MEPBBIA U BTOPOH. /[IUTENBHOCTD MKU3HHU KIIETKH.
Henenune knetku. MUTO3 WM HeNpsiMOe JEJIEHHE KJIETKU. buonornueckoe 3HaueHHE MHUTO3a.
Meiio3 — penpolyKTHUBHOE JejeHue KieTku. CpaBHEHHE MUTO3a M Meho3a. buojormdeckoe
3HaUYE€HHUE MeHo03a.

[Tonsitrie 0 xpomocomax. CTpykTypa XpoMocoM. HerucTOHOBBIC M TUCTOHOBBIE OCIKH. Y POBHU
KOMITaKTU3auuu xpomatuHa. yHkuuu xpomocoM. I'enernueckuii koa. TpaHCKpUIILUS.

Hayka o knerke — nutosnorus. I[lonstue o kietke. AHuMManbKyinu. llepBbie mosiokeHus
KJIeTOUHOU Teopun. PazButue yuenus o kiertke. CoBpeMeHHasi KJIETOUHAs TEOPHS.

[TonsiTre mienecooOpa3HOCTH U rapMoHUK. COOTHOIIIEHUE TAPMOHHUH JKUBOU KIIETKA M TAPMOHUHN
Mupa. B3anMoCBs3b U pa3HUIIA MEXKTY TOHATHSIMH «TAPMOHHUSI» U «IIPUPOJTOCO00PA3HOCTHY.

O0001IeHre ¥ cucTeMaTh3alus 3HaHU [0 IJIaBe 2.
Monexynapuuwtit yposens sncuznu (10 u).

Oco0eHHOCTH MOJEKYISPHOTO YpOBHS Ku3HU. [lonmumepsr u MoHOMepbl. DU3NKO-XUMUYECKHE
cBoiictBa Mojekysl. buonormueckue ¢GyHkuuum  Moisiekyn.  CTpPYKTypHbIE — 3JIEMEHTBI
MOJIEKYJIIPHOTO YpOBHSI >ku3HU. OCHOBHBIC MPOIECCHI, 3HaUeHHE U opranu3aius MY XK.
Heoprannueckue BemiecTBa: BoJla, MUHEpAJIbHBIE COJIM, JBYOKHChH YIJIEpOJAA, KUCIOTHI U
ocHOBaHUs. OpraHnyeckue BEUIECTBA: YIJIEBOJbI, JUMUABI, OCIKH U HYKJICHMHOBBIE KHCIOTHI.
Crpykrypa IHK u PHK. Penukanus JJHK.

CuHre3 kak yacth Merabonusma. [lonsatue merabonu3ma. [lorstrue GnocuHTe3a U POTOCHHTE3A.
CeeroBas u TemHOBas (a3sl porocuaTe3a. DoTocutemsl. [{ukn KanpeuHa.

[Tonstre o OuocuHTe3e Oenka. DTambl CHHTE3a OeNlKa: TpaHCKPUMIMs, TpaHcisauus. [lonstue
antukosioHa. AkuenrtopHas yacte PHK. Tunet PHK: TPHK u uPHK. IlonsTre moaucomsi.
[Tonstne o OuonormyeckuMm pacuierieHnn. ATO, AM® u AJId. AspobGHoe [bIXxaHUe.
beckuciaopoaHblii 3Tan KJIETOYHOTO JIBIXaHMS, WIHM TJIHMKOIU3. KucnopoaHslid 3Tan KIE€TOYHOIO
neixanus. [ukn Kpebcea.

OmnacHocTe monmMMepHOTO Mycopa. [Ipobrmema ycrolumBoro pasButus. [maBHbBIE (HaKTOPHI
Jierpajallii U paloHbI UX MPOSIBICHUS. MoJienu pa3BUTHS MUpa. JKOJOTHUS U HOBOE BO33PEHHE
Ha KylbTypy. Kputepun pa3BuTHs KyJIbTypHI.

OO6o06mieHre U cucTeMaTu3alus 3HAaHUH O CTPYKTYPHBIX YpPOBHSIX >XKMBOM Marepuu. Bunsl
Onopa3zHooOpa3usi: BHUIOBOE, TEHETHYECKOE, JKOJIIOTUYECKOe, Treorpaduieckoe, COIHalbHO-
ATOJIOTMYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6001eHre W cucTemMaTu3alys 3HAaHUN 1O YpOBHSM OpraHU3alliy XUBOW MaTepHH:
OPraHM3MEHHOM, KJIETOYHOM U MOJEKYIsIpHOM. MrToroBas oOuneHKa 3HaHUM METOJOM
OHMOJIOrNYECKOr0 TECTUPOBAHUS.

Ilnanupyembie pe3yJIbTaThl 0CBOCHHUSI Y4eOHOr0 MpeaMeTa
OcBoenue yuebHOro mpeamera «buonorus» Ha ypoBHE OCHOBHOTO 0011ero 0Opa3oBaHUs
JIOJKHO o0ecreunBaTh JIOCTIDKEHUE CIEAYIOUIMX JIMYHOCTHBIX, METANpeIMETHBIX U
MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB:

JUYHOCTHBIE PE3YJIbTAThHI

Ilampuomuueckoe socnumanue:

* OTHOILIEHUE K OMOJIOTHM KaK K Ba)XHOW COCTaBJISIIOILEH KyJIbTYpPbI, TOPAOCTh 3a BKJIAJ
POCCHICKHMX M COBETCKHMX YYEHBIX B pa3BUTHE MHUPOBOW OHoiorumyeckoi Hayku. ['paxkmaHckoe
BOCITMTAHHE:



* TOTOBHOCTb K KOHCTPYKTUBHOW COBMECTHOW JAEATEIbHOCTH NPU BBIITOJIHEHUH
WCCIICIOBAHUN M TMPOEKTOB, CTPEMJICHHE K B3aMMONOHUMAHHMIO W B3aMMONOMOIIHU. /[yXOBHO-
HPABCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTh OIIEHMBATh MMOBEICHUE U MOCTYIKH C MTO3UIIMHA HPABCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKOH KYJIBbTYpHI;

* IOHMMAHHUE 3HAYMMOCTH HPABCTBEHHOI'O aCMEKTa JAEATEIbHOCTH YEJIO0BEKAa B MEAUIIUHE
1 OHMOJIOTHH. DCTETHUYECKOE BOCIIMTAHUE:

* MOHMMaHHE PO OHOJOTUU B (DOPMUPOBAHUHM ICTETHUECKOW KYJIbTYPHl JIMYHOCTH.
Llennocmu nayuno2o no3sHaHus:

* OpHCHTAIlMsl Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEJCTaBICHUNH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTAX, B3aMMOCBS3SX YEJIOBEKAa C MPUPOJHOW M COLHUAIBHOMN
cpenoi;

* TOHHWMAaHHE pOJH OHWOJOTHMYECKOH HAaykh B  (OPMHPOBAHWUU  HAYYHOTO
MHUPOBO33PEHUS;pa3BUTHE HAYYHOW II0003HATEIBHOCTH, MHTEpeca K OHOJIOTMYECKOW Hayke,
HaBBIKOB HCCJIEIOBATEILCKOM ICITCIIbHOCTH.

Dopmuposanue Kyiomypsvi 300p08bsi.

* OTBETCTBCHHOE OTHOIIICHHWE K CBOEMY 370POBBI0 M YCTaHOBKA Ha 3JIOPOBBIA 00pa3
JKU3HH (310pOBOE MUTaHKE, COOJIFOCHIE TUTHEHHYECKUX TPAaBWII M HOPM, cOaaHCUPOBAHHBIN
PEXKUM 3aHATUN U OTIBIXA, pEryisgpHas Gu3nuecKas akTUBHOCTD);

* OCO3HAHUE IMOCJEACTBUI M HENPUATHE BPEIHBIX MPHUBBIUEK (YIMOTpeOIeHUE aIKOTOJIs,
HApKOTHUKOB, KypeHHE) U UHBIX (opM Bpeda ansi (U3HMUYECKOro U MCUXMUYECKOTO 3[0POBBS; ©
coOmoieHne TMpaBWil O€30MacHOCTH, B TOM YHWCJIE HAaBBIKM 0O€30MaCHOTO TIOBEACHHUS B
MIPUPOAHOM Ccpelie;

* chopMuUpOBaHHOCTH HaBBIKA PEQIICKCHH, YIpaBICHUE COOCTBEHHBIM SMOIMOHATBHBIM
COCTOSIHUEM.

Tpyoosoe socnumanue:

* aKTUBHOE Y4aCTHE B PELIECHUHU MPAKTUYECKUX 3a/1ay (B paMKax CEMbH, IIKOJIbI, TOPOAa,
Kpas) OHWOJOTMYECKOW U DKOJIOTHYECKOW HAIpPaBIECHHOCTH, HHTEPEC K MPAKTHIECKOMY
U3YYEHHUIO podeccuii, CBI3aHHBIX C OMOIOTHEMH.

Okonoeuueckoe socnumanue.

* OpHEHTAallUg Ha MPUMEHEHHE OMOJOTHYECKUX 3HAHWW MpPU PEIIeHUU 337a4 B 00JIacTH
OKpYKarolleu Cpeibl;

* OCO3HAHHE YKOJIOTHUECKUX MPOOIEM U MyTeH UX PEIICHUS;

* TOTOBHOCTh K YYAaCTHO B MPAKTHUYECKOHM JIEATEIBHOCTH  AKOJOTMYECKON
HaIPABJIEHHOCTH.

Aodanmayus obyuarowecocsi K UBMEHAIOUWUMCA YCIOBUAM COYUANbHOU U NPUPOOHOU
cpeowl:

* aJICKBaTHas OLICHKA U3MEHSIOIINXCS YCIIOBUIA;

* TPUHATHE pelIeHUs (MHANBUIAYaTbHOE, B TPYIIE) B HM3MEHSIONIMXCS YCIOBHUSAX Ha
OCHOBaHUU aHalIM3a OMOJOTHYEeCKON HH(POpMAIIUH;

* TUTAHUPOBAHME NIEWCTBUI B HOBOW CHUTyallUM Ha OCHOBAaHWM 3HAHWUU OMOJIOTHYECKUX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3YJIbTAThHI

YHuBepcaabHbI€ I03HABATE/IbHbIE 1eiCTBUSA

basosvle nocuueckue oeticmsusi:

* BBISBJIATD M XapaKTEPU30BaTh CYILIECTBEHHbIC NPHU3HAKUA OMOJIOTHYECKUX OOBEKTOB
(s1BIICHUI);

* yCTaHABIIMBaTh CYIIECTBEHHbIM MpPHU3HAK KiIacCHU(UKALUU OMOIOTHUYECKUX OOBEKTOB
(sSIBJICHUH, TMPOIIECCOB), OCHOBAHHS MJisi OOOOIIEHUS W CpPaBHEHUS, KPUTCPUH IPOBOJUMOTO
aHamu3a;Cc y4€ToM NPEUIOKEHHONH OHOJIOrMYecKod 3aaud BBISBIATH 3aKOHOMEPHOCTH M



MPOTUBOPEUYUS B pacCMATPUBAEMBIX (akTax W HAOMIOACHHSX; NpeIaraTh KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;

* BBIBIATh JAeunuthl wuHPOpPMANMHM, JAHHBIX, HEOOXOMUMBIX IS  PEIICHUS
MOCTaBJICHHOM 3a/1a4H;

* BBISBJISITH MIPUYMHHO-CJICICTBEHHBIC CBSI3HM TPU M3YyYCHHH OMOJOTHYECKHX SIBJICHUN U
IIPOLIECCOB; JIeJaTh BHIBOJbI C UCIIOIb30BAHUEM JIEAYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIOUECHUIH,
YMO3aKJTFOUCHUN TI0 aHAJIOTHH, (DOPMYITHPOBATH TUIIOTE3bI O B3AaUMOCBSI3AX;

* CaMOCTOSATENIbHO BBIOMpATh CHOCOO pelleHuss y4eOHOW OHOJOTHYEeCKOW 3ajauu
(cpaBHUBaTh HECKOJBKO BAapUAHTOB pEUICHHS, BHIOMpAaTh HambOOIee MOAXOASAIMUNA C yIETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zosvie uccneoosamenvckue oelicmeusi:

* HCII0JIB30BATh BOIIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MIO3HAHMUS,

* popmMyaHpOBaTH BOMPOCH], (UKCHPYIOIINE PA3PHIB MEXKIY peaTbHBIM U KEJIATSIIbHBIM
COCTOSTHUEM CUTYyallH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIUBATH HICKOMOE 1 JIAaHHOE;

* (opMUpOBaTH TUMOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYXKICHHH, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHHUE;

* MPOBOJTUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HAOJIOJCHHUE, HECIOXHBIN
OMOJIOTUYECKHUI HKCIIEPUMEHT, HEOOIBIIOE HCCIEAOBAaHUE IO YCTAaHOBIECHUIO OCOOCHHOCTEMH
Ouonoruueckoro oObekTa (mpolecca) H3y4YeHUs, NPUUYMHHO-CIEICTBEHHBIX CBA3CH W
3aBUCUMOCTEH OMOJIOTHYECKUX 0OBEKTOB MEXIY COOOI;

* OIIEHMBATh HA MPUMEHHUMOCTh M JIOCTOBEPHOCTh MH(POPMAIUIO, TOJYYCHHYIO B XOJ€
HAOJIOICHUS ¥ SKCIICPUMEHTA,

* caMoCTOoATeNbHO (opmynupoBaTh OOOOLIEHHS ¥ BBIBOABI MO pe3yibTaTaM
MPOBEEHHOTO HAOIOCHUS, YKCIIEPUMEHTA, BIIAJeTh HHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH
MOJTyYEHHBIX BBIBOJIOB M 0000IIIEHUI;

* IIPOTHO3MPOBATh BO3MOXKHOE JaJIbHEUIIIee Pa3BUTHE OMOJIOTHYECKHX IMPOIECCOB U HX
MOCITEACTBHSI B AaHAJIOTMYHBIX WJIM CXOJIHBIX CUTYaIUAX, a TAK)XKE BBIIBUTATH MPEATOI0KEHHS 00
WX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmayueii:

* IPUMEHSATH PA3IUYHBIC METOJbI, HHCTPYMEHTHI W 3allpOChl TPU TOUCKE U OTOOpE
Ounonoruveckoi MHMOPMALIMK UM JAHHBIX U3 UCTOYHHKOB C YYETOM MPEASIOKEHHON ydeOHOMI
OMOJIOTUYECKON 3a/1auu;BBIONpaTh, aHAIM3UPOBATh, CUCTEMATH3MPOBATh U HHTEPIPETUPOBATH
OHOJOTUYECKYI0 MH(OPMALIUIO PA3TUYHBIX BUOB U (POPM MpeacTaBIeHUS;

* HAXOJIUTh CXOJHBIC apTYMEHTHI (TIOTBEPKIAIOIINE HITH OIPOBEPTAIOIIHE OAHY U Ty KE
UJICI0, BEPCHUIO) B PA3IMYHBIX MHPOPMAIIMOHHBIX HICTOYHHUKAX

* CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpPMY MpeACTaBlieHUs WHPOpMAlUU U
WUTIOCTPUPOBATH pelllaeMble 3a7aud HECIOKHBIMU CXeMaMH, AuarpaMMaMu, WHOW rpadukoii u
UX KOMOMHALUSAMU,

* OIICHUBATh HAJAEKHOCTh OMOJIOTHYCCKONW MH(POPMAITUH 110 KPUTEPHSIM, TPEIIOKECHHBIM
yUuTeNeM U cPOPMYTUPOBAHHBIM CAMOCTOSTENHHO;

* 3aTIOMUHATH ¥ CHCTEMATHU3UPOBATh OMOJIOTHIECKYI0 HH(POPMAITHIO.

Vuusepcanvnvie KoMMyHUKamueHvie 0eticmeusl

Obuwenue:

* BOCIpPUHUMATHL U (OPMYIUPOBATH CYXKIEHHUS, BBIpaXKaTh HMOILUU B MpoIecce
BBITIOJTHCHHUS MPAKTHICCKUX U JTA0OPATOPHBIX padoT;

* BeIpaXKaTh ceOs (CBOIO TOUKY 3pEHHsI) B YCTHBIX M MUChMEHHBIX TEKCTAX;

* pacrio3HaBaTh HeBepOaJbHBIE CPENCTBA OOILEHHUS, MOHUMATh 3HAYEHUE COLMATBHBIX
3HAKOB, 3HATh U PACMO3HABATH MPEINOCHUTKH KOHMIUKTHBIX CUTYallUd M CMATYaTh KOH(MDIUKTHI,
BECTH MEPErOBOPHI;

* IOHUMATh HAMEPEHUS JIPYTHX, MPOSBIATH YBAKHUTEILHOE OTHOIICHHE K COOECETHUKY U
B KOPPEKTHOH opme PopMyIHpOBaTH CBOM BO3PAKEHUS,



* B XO/I¢ JMANOra W/MIU TUCKYCCHHM 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMoi
OMOJOTHYEeCKON TEMBI U BHICKA3bIBATh UJICH, HAlIEJICHHBIC HA pelIeHre OUOIOrMYecKoil 3aauu u
nojyiep>kaHue 0J1aroKenaTeIbHOCTH OOLICHNUS;

* CONOCTAaBJISTh CBOM CYXKJIEHUS C CYXKICHUSMH JPYrMX YYaCTHHKOB JHAJIOra,
0OHapyXUBaTh pa3Inyle U CXOJCTBO MO3ULUII;

* myOJIMYHO MPEACTaBIATh PE3YJAbTaThl BBIIOJIHEHHOTO OHOJOTHYECKOTO OIbITa
(3KCHIEpUMEHTA, UCCIIEI0BaHUS, IPOEKTA);

* CaMOCTOSITEJIBHO BBIOMpaTh (hOpMAT BBICTYIUIEHHUS C Y4YETOM 3ajad IMpe3eHTAluH U
0COOEHHOCTEN ayAUTOPUM U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U TUCbMEHHbBIE TEKCTHI C
MCIOJIb30BaHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

Cosmecmuas deamenbHOCMb (COMPYOHUYECMBO):

* IOHUMATh U UCII0JIb30BATh MIPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYAIBHON pabOTHI pU
peIIeHNH KOHKPETHOH OMOIOTHYecKoil poOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IIPUMEHEHUS
IrpyHHoBbIX GOPM B3aUMOJICHCTBUS MIPU PEILIEHUH MOCTAaBICHHON yueOHOM 3a1auu;

* [IPUHUMATh LI€JIb COBMECTHOW AESTEIbHOCTU, KOJUIEKTUBHO CTPOUTH JEUCTBUS IO €€
JOCTHKEHUIO: pacIpeleNisTh pOJU, IOTrOBapUBATHCA, OOCYXKIAaTh MPOLIECC M Pe3yiabTaT
COBMECTHOM pPalbOThI; yMeTb 0000IIaTh MHEHHUS HECKOJIbKHUX JFOJIEH, MPOSIBISTH TOTOBHOCTH
PYKOBOJHTD, BHITIOTHATH MOPYYCHHUS, TOAUYNHATHCS;

* [JIAHUPOBATh OPTaHU3ALMIO COBMECTHOM pabOThI, OMPENENATh CBOIO POJib (C Y4ETOM
MPEANOYTEHUH W BO3MOXKHOCTEH BCEX YYaCTHUKOB B3aWMOJICHCTBHUS), pPaCHpeNeisTh 3a7adu
MEXJy WIeHaMHd KOMaHJbI, Y4acTBOBaTh B TPYIIOBBIX (GopMax paboTsl (00CyxkaeHus, 0OMEH
MHEHUSMH, MO3TOBBIC IITYPMBI M HHEIC);

* BBINIOJHATH CBOIO YacTh PalOTHI, JOCTUTaTh KAuyeCTBEHHOTO pe3yjbTara MO CBOEMY
HAIMpaBJICHUIO M KOOPAMHUPOBATH CBOM JICHCTBHS C IPYTUMHU WICHAMH KOMaH/IbI;

* OIICHHMBATh KQ4eCTBO CBOETO BKJIaJa B OO MPOAYKT O KPUTEPHUSIM, CAMOCTOATEIBHO
c(OpPMYITHPOBAHHBIM YYAaCTHUKAMU B3aMMOJICHCTBHS;, CpPaBHHBATH PE3YJIbTAThl C HCXOJHOU
3aadel ¥ BKIQJ Ka)XJOTO YieHAa KOMaHAbl B JIOCTIDKEHUE DPE3yJbTaTOB, pa3leiirh cdepy
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K MPEJOCTABICHUIO OTUYETA MIEpel TPYIION;

* OBNAAETh CHCTEMOHl YyHHUBEpPCAIbHBIX KOMMYHUKATUBHBIX JCHCTBHIA, KOTOpas
obOecnieunBaeT C(HOPMHUPOBAHHOCTh COLIMAJIBHBIX HABBIKOB M HMOLMOHAJIBHOTO HHTEJUIEKTA
oOyJaromuxcs.

Ynuueepcanvnuie pecynamuenvie oeiicmeusn

Camoopeanuzayusi:

* BBISIBJIATH TMPOOJIEMBI JIJISl PEIICHUS B )KU3HEHHBIX W YYCOHBIX CHUTYAlHSX, UCTIOIB3YS
Ouosornyeckre 3HaHMs;

* OPUEHTUPOBATHCSA B PA3TMUYHBIX IMOAXOJAX MPHHITHS pPEIIeHUH (MHIUBHIYyAIBLHOE,
MPUHSITHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIINON);

* CaMOCTOSITENILHO COCTABIJISITh aITOPUTM pEUICHHs 3a/a4ydl (WM €ro 4acTh), BHIOMpaTh
crnocob pemeHUs yd4eOHOM OMOJOrMYecKod 3ajaud ¢ y4€TOM HUMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MpeAiaraeéMble BApUAHTHI PEIICHUH;

* COCTaBJIATH IJIaH AEMCTBUH (IJIaH peaju3aldyd HaMEYeHHOI'O aJrOpUTMa pPEeLIeHHS),
KOPPEKTUPOBATh MPEJIOKECHHBIA aNrOpUTM C YYETOM TIONYyYEHHUS HOBBIX OHOJIOTHUYECKUX
3HaHUU 00 M3yyaeMoM OHOJIOTUYECKOM OOBEKTE;

* JIeNiaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camokxonmpons (peghnexcus):

* BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U pedIeKChu;

* TaBaTh a/ICKBaTHYIO OL[CHKY CUTYallUH U IpeiaraTh iaH e€ N3MEHECHHUS,

* YYUTHIBATh KOHTEKCT W TPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH
pemieHnn y4eOHOM OWOJIOTMYECKOM 3amayd, aJanTHpPOBaTh peIHIeHHEe K MEHSIOUIMMCS
00CTOSTEILCTBAM;

* OOBACHATH MPUYUHBI JOCTHKEHUS (HEJOCTUKEHHS) PE3yIbTaTOB ACSITEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OMBITY, YMETh HAXOJUTh MO3UTUBHOE B MPOM3OIIE/IICH CUTYallNH;
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* BHOCUTh KOPPEKTHBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITETILCTB,
M3MEHUBILIUXCS CUTYallUi, yCTAHOBJICHHBIX OMIMOOK, BOSHUKIIIUX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBHE PE3YJIbTaTa IEJIM U YCIOBUSIM.

OMOUUOHAIbHBLI UHMENNeKI.

* pa3yinyaTh, HA3bIBATh U YIPABIIATH COOCTBEHHBIMU AMOIUSIMU U AIMOLIUSAMU APYTHX;

* BBISIBJISITh M @aHAIIM3UPOBATh IPUUYMHBI SMOLIUN;

* CTaBUTH CeOSI HA MECTO APYroro YeIoBeKa, MOHMMATh MOTHUBBI 1 HAMEPEHUS APYroro;

* PEryJIUpOBaTh CIIOCOO BBIPAKEHUS YMOLIMA.

Ipunsamue cebs u Opyeux:

* OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO;

* MpU3HABaTh CBOE MPABO HA OIIMOKY U TAKOE e MPaBO JPYroro;

* OTKPBITOCTb cebe W JApPYruM; * OCO3HAaBaThb HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE
BOKPYT,

* OBJAJIETh CUCTEMOW YHHMBEpPCAIbHBIX YYEOHBIX PETyIATUBHBIX [EHCTBUI, KOTOpas
obecrieunBaeT (HOPMHUPOBAHWE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPCHHSS TIO3HIIHS
JUYHOCTH), W JKU3HEHHBIX HAaBBIKOB JIMYHOCTU (yHpaBieHUs COOOH, CaMOJIMCIUIUIMHBI,
YCTOMYMBOTO TMOBEICHMUS).

Ilpeomemuvimu pesynomamamu usyuenus npeomema «buonozua» ¢ 10 knacce
AGNAIOMCA CNleOyloujue YMEHUA:

1) chopMUPOBAaHHOCTH MPEACTABICHUNA O POJHM U MECTe OHMOJOTMH B COBPEMCHHOM
HAyYHOH KapTUHE MHpa; IOHMMAaHUE PO OWOIOTMM B (OPMHPOBAHUHM Kpyrosopa H
(G yHKIIMOHAIBLHOU TPaMOTHOCTH Y€JIOBEKa JIJISl PEHICHUs] MPAKTUYECKUX 3a/1aY;

2) BIaJICHHE OCHOBOIIOJIATAIOIIUMH TIOHSITHSAMH U TIPEICTABICHUSIMH O KUBOW TIPUPO/IE,
e€¢ YpOBHEBOW OpraHu3allud W 3BOJIIOLUH; YBEPEHHOE IOJIb30BaHUE OHOJIOTHYECKOI
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BiIaJeHHE OCHOBHBIMH METOJAMH HAy4YHOTO TO3HAHUS, WCIOIb3YEMBIMHA IPH
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U D3KOCHUCTEM: OIMCaHHE, H3MEpEHHeE,
MpoBeJICHNE HAOMIOICHNUI; BBISIBJICHHE U OIICHKAa aHTPOIIOT€HHBIX U3MEHEHUH B MPUPO/IE;

4) chopMUPOBAHHOCTH YMEHHUI OOBSICHATH PE3YJIbTAThI OHOJOTHUECKUX IKCIIEPUMEHTOB,
peliaTh IeMeHTapHbIe OMOIOTUYECKUE 3aauu;

5) chOopMHPOBAHHOCTh COOCTBEHHOW IO3UIMH I10 OTHONICHHIO K OHOJOTHYECKON
uH(pOpMaIIH, TTOTy4aeMOU U3 Pa3HbIX UCTOUYHUKOB, K TTI00aIbHBIM SKOJOTHYECKHM MpodieMam
U TIYTSIM UX PEIICHUSI.

Ilpeomemnvimu pesynomamamu usyuenus npeomema «buonozua» ¢ 11 knacce
AGNAIOMCA CNleOyIoujue YMEHUA:

e OOBSCHATH: poyib OHWONOTHH B (HOPMHUPOBAHMHM HAYYHOTO MHPOBO33PEHUS; BKIIAJ
OMOJIOTHYECKUX TEOpHil B (HOPMUPOBAHNE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI
MHpA; E€IUHCTBO JKUBOM M HEXUBOW IPUPOIABI, POJCTBO IKUBBIX OPraHU3MOB;
OTPULATENIFHOE BIUSHUE AJIKOTOJs, HUKOTHMHA, HAPKOTUYECKUX BEIIECTB HA pPa3BUTHE
3apoJbllla YEJIOBEKAa; BIMSHHE MYTarcHOB Ha OPraHU3M YEJIOBEKAa; B3aUMOCBSI3HU
OPTraHU3MOB U OKPY’KAIOILIEW CpeJibl; MPUYMHBI SBOJIOIUY;

e Pemarte >neMeHTapHbIE OMONOTHYECKHE 3a/layl; COCTABISITH DJIEMEHTAPHBIE CXEMBI
CKpPEIIMBAaHMS U CXEMBI IEPEHOCA BEILIECTB U SHEPTUHU B SKOCUCTEME;

e OmuceiBaTh 0cobeit BUa M0 MOPPOIOTHIECKOMY KPUTEPHIO;

e BriaBiuATe mpucnocoOJeHUs] OPraHU3MOB K Cpefie OOMTaHMs, UCTOUHUKH MYTarcHOB B
OKpYKaroLlEH cpelie, aHTPOIIOTEHHbIE U3MEHEHUS B IKOCUCTEMAX CBOEM MECTHOCTH;

e CpaBHUBaTh: OuoOJOrMYecKHe OOBEKTHI, MPOIECCHl U JieJaThb BBIBOJBI Ha OCHOBE
CpaBHCHMUS,
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L] AHa.HI/ISI/IpOBaTB " OLCHUBATH PA3JIMYHBIC TUIIOTEC3blI CYIITHOCTH KU3HU, NPOUCXOKICHUS
JKU3HA U 4YEJIOBEKa, II0OabHbIE 3KOJOTMYECKHEe MpoOJeMbl M MYTH HUX pEHIeHHS,
MOCIIEACTBHSI COOCTBEHHOM JICATEITLHOCTH B OKPYKAIOIIEH Cpe/Ie;

e Haxonute wuHbopManuio o OHUOIOTMYECKUX OOBEKTaX B Pa3IMYHBIX HCTOYHHKAX
(Y4eOHBIX TeKCTaX, HAyYHO-TIOMYJSAPHBIX H3JaHUSX, KOMIBTEPHBIX 0a3axX JaHHBIX,
pecypcax MHTepHeTa) U MPaKTUYECKH UX HCIOIb30BaTh;

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC (35 YACOB)

Ha3zeanue Tema ypoka Ocnoegnwle euowt oeamenvnocmu | Hcnonv3oe
pazoena ooyuarouwuxcsa anue
o0bopyooea
HuA
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. Conepxanue u | Cinymianue oObsSCHEHUH yuuTess.
Kypc  obweit | ctpyktypa  Kypca | CamocTosTenbHas padoTa ¢ y4eOHHMKOM.
ouonocuu (4 | obmieii  OHONOTHU.
u). OcHOBHBIC
CBOMCTBA KHU3HH.
2. YpoBHHU Pa6 ONEeKTPOHHBI
opramusaIm Ca 0Ta ¢ pa3aaTOHbIM MATEPHATOM. P
. JylIaHue 0ObICHEHUN YIUTENs.
KUBOW MaTEpHH. TUTaKATHI.

CamocrosiTenbHast padoTa ¢ yueOHUKOM.

3. 3navenue | Cirymanue oObsICHEHUN YUUTEIS.
MPaKTUYECKOU CamocrosiTenbHast paboTa ¢ yUeOHUKOM.
OHMOJIOTHH. Otbéop u cpaBHeHHE MaTepuana IO
Metompt HECKOJIbKUM HCTOYHHKAM.
OMOJOTHYECKHIX
HCCIIEA0BAHMM.
4. XKusoit mup u | Caymanue oObSICHEHUN YUUTENS.
KYJIbTYpa. CamocrodrenbHas paboTa ¢ yueOHUKOM.
Pa6ora ¢ kaproukamu.
Pabora B mapax.
Buocgpepnoin | 1. VYyenue o | Cnymranue oOBbSICHEHUH yaUTeIsl.
YpoeéeHb ouocdepe. Pabota B mapax.

acusnu (7 u).

Pabora B rpymnmnax.

2. [IpoucxoxaeHue
’KMBOTO BEIIECTBA.

Pabota ¢ pazgaToyHbIM MaTepHATIOM.
Caymanue oObICHEHUN YIUTE.
CamocrosiTenbHast paboTa ¢ yueOHHUKOM.

3. DBuonornueckas

Caymanue oObsCHEHUN YUUTEIS.

IBOJIIOLIUS B | CamocTosiTenbHas paboTa ¢ y4eOHHUKOM.
pa3BUTHH Pabota ¢ kapToukamu.
onocdepsl. Pabota B mapax.
Pabora B rpynmax.
[ToaroroBka K KOHTPOJILHOM padoTe.
IToBTOpEHME NPONACHHOIO MaTepuasa.
4.  KontponwHas | Pemenne 3aganuii KOHTPOIHHOW paOOTHI.
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paborta Ne 1.

5. buochepa xak | Ciymanue oObICHCHUA YIUTEIA. DIIeKTPOHHBI
ri100anpHas Pemenue 3anau. € TabmuIsl U
HKOCHUCTEMA. Pa6ora B mapax. IUIAKAaTB.
Kpyrosopot OcraBnenue Kiacrepa.
BEIIECTB B | Pa30op kiactepa y qocku.
IPUPOJIE.
6. Hemomex xak Pabota ¢ pazgaToyHbIM MaTepHATIOM.
HKHTEN: GHOChEPEI Craymanue oObsICHEHUN YIUTEI.
1 Cro CBA3H € CamocrodrenbHas paboTa ¢ y4eOHHUKOM.
IPUPOJION.
7. OKONIOTHYECKHE | pairy ¢ pa3AaToOuHbIM MaTEpPUAJIOM. Pabora ¢
axtopel M ux Caymanue oObsACHEHUH yUUTEN. repoapHaiM
SHATCHHC. CamMocTosiTebHas paboTa ¢ yuebHukom, | MaTCPHAIOM
buozeoyenom | 1. buoreornienos | Pabora B mapax.
uuecKuii KaK ocoOblii | PaboTa B rpymmax.
YpoeeHb YpOBEHb PaGora ¢ yueOHHKOM.
scusnu (8 w). | opraHu3aLuu Pabota ¢ pazgaTouHbIM MaTEpHATIOM.
J)KM3HH, OHMO- M | 3aIojIHEHUE CBOIHOI TAOIULIBI.
HKOCHUCTEMA.
2. Crpoenue wu | CocraBieHue OMOreoleHO30B. OJEeKTPOHHBI
CBOWCTBa Paz6op crpoenus BI'TI. e TabnuIbl U
ouoreoleHo3a. Pa6ora B rpymnmnax. IUIaKaTHl.
Pabora o kapToukam.
3. JJaboparopHast PaGota B  mapax. Hudposas
pabota Ne 1. Pa6ora c repbapusmu. nabopaTopus
«[Ipucnocodbnenno | BrisiBnenue 3aKOHOMEPHOCTEN | IO 3KOJIOTHH
CThb pacTeHHUH u MIPUCTIOCOOTIEHHOCTH pacTeHuit u | (maTumk
KHUBOTHBIX K KUBOTHBIX K YCIIOBHSIM XH3HH B JIECHOM | OCBEUICHHOC
yCIIOBUAM uU3HU B | BI'TI». TH,
JIECHOM dopmynupoBaHue BBIBOJIOB 0 | BIAXXHOCTH U
OMOTeOoLIeHO3eY. nabopaTopHoii paborTe. TeMIeparyp
Bl)
Pabota c
repOapHbIM
MaTepHaIoM
4. CoBmectHas | Ciymanue oObsICHEHUH yUnTes.
KU3HH BHUAOB B | Pabora ¢ yueOHUKOM.
ouoreoleHo3se. Pabora o yueOHbIM KapTaMm.
[ToaroroBka kK KOHTPOJIBHOU padoTe.
5. KowutponpHas | Pemenue 3aanue KOHTPOIbHOM paboThI.
pabora Ne 2.
6. [Ipuumner | PaGorta B rpynmnax.
YCTOWYHBOCTH Pa6ora ¢ yueOHHKOM.
6uoreoneHo3oB.AH | PaboTa ¢ pa3naToYHBIM MaTepUaIoOM.
a3 KOHTPOJIBHON | AHAJIU3 KOHTPOJIHHOW paboOTHI.
paboThI. Hcnpasnenue omubOOK, JOMYIICHHBIX Ha
KOHTPOJIbHOU paboTe.
7. 3apoxeHue U Pabora B rpymnmax. DNEKTPOHHBI
CMeHa Pabota ¢ yueOGHUKOM. € TaONMuUIBl U
OHMOI€OIEHO30B. Pabota ¢ pa3naro4HbIM MaTepUaATIOM. [UIAKaTEI.
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8. Coxpanenue | PaboTa B mapax. [udposas
pa3zHooOpazus Pabora B rpymnmax. naboparopus
BI'TI. Crnymranue oObsICHEHUN yUUTEIIs. 10 PKOJIOTHH
DKOJIOTHYECKHUE PaGora ¢ mpobieMHBIME BOITPOCAMH.

3aKOHBI OO6cyxeHrue OTBETOB.

MIPUPOJIOTIOIB30BAH

sl

Ilonynayuonn | 1. Bun, ero Craymanue oObCHEHUN YUUTEI. Pabora C
0-6U006011 KpUTEpUU U CamocTosiTenpHast paboTa ¢ y4eOHUKOM. | repOapHBIM
ypoeeHb CTPYKTYypa. PaGora c kapToukamu. MaTepraIoM
arcusnu (16).

2. JIJaboparopHas Pabota B mapax. Hudposas

pabora Ne 2. Pabora c repbapusmu. naboparopus

«Mopdonoruuecku | Pabora 1o MOP(HOIOTUYECKUM | 10 IKOJIOTUU

€ KpUTEpHH, KPUTEPHSIM. (maramk

ucrnoinbs3yemsbie pu | PaboTa Ha onpenenenre BUIOB. OCBEILIEHHOC

OTIpeIeIICHU ! dopmynupoBaHUE BEIBOJIOB 1o | TH,

BUJIOBY. naboparopHoit padore. BJIQXKHOCTH U
TEMIEPaTyp
bl)

Pa6ora c
repOapHbIM
MaTepHaJIoM

3. Honynsiuus kax Pabota ¢ pazgaTouHbIM MaTepHATIOM.

(opma Cnymanue oObSICHEHUN YIUTEs.

CYLCCTBOBAHMA CamocrosiTenbHas padboTa ¢ y4eOHUKOM.

BHJIA, ocobast

reHeTUYeCcKas

cucrema u

OCHOBHAsl €IMHUIIA

HBOJTIOIUH.

4. Pabota ¢ pazgaTouHbIM MaTEpHATIOM. OUEKTPOHHEL

Bunoo6paszoBanue Cn 6 . e Tabnuipl U

yIlaHue OObSICHEHUN YUUTEIs.

B TIPOLECE | CamocTosTenbHAS pabota ¢ yueOHHUKOM. TLIAKaTRL.

BO3HUKHOBEHUS

HOBBIX BHJIOB Ha

3emie.

5. Ortanel | PaboTa ¢ pa3naTouyHbIM MaTepHaioM. DNEKTPOHHBI

MIPOUCXOXKACHUS PaGora c xaproit ypoka. € Ta0iuIbl U

9eJI0BeKa. 3akperieHre 3HaHHUH 10 TeMe. TUTaKaThI.

[ToaroroBka kK KOHTPOIBLHOM padoTe.

6. Kontposnbnas | Pemenune 3amannii KOHTPOJIbHON pabOTHI.

pabora Ne 3.

7. UYenoBek kak | PaboTa ¢ pa3naTouHbIM MaTepHAIOM.

YHUKaJIbHBIA ~ BUA | PaboTa ¢ kapToit ypoxa.

KUBOU AHanu3 omubOOK, MONYIICHHBIX HAa

NpUPOAbI. AHATIU3 KOHTPOJIbHOU padoTe.

KOHTPOJIBHOU

paboTHI.

8. Uctopus | Cnymanue oObsICHEHUH yuuTes.
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pa3BUTHS CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
HBOJIIOIIMOHHBIX OT1bop ™ cpaBHEHHE Marepuaiga IO
HIeH. HECKOJILKUM HCTOYHUKAM.

9.  Cospemennoe | Pabora ¢ pa3naToYHBIM MaTEpUAIOM.
yYeHHE 00 | Caymianue oObsSCHEHUN YIUTEI.
HBOJIIOIUH. CemMHuHapCKOE 3aHATHE.

10. PesynpTarel | PaboTa ¢ pa3gaToyHbIM MaTepUAIOM.
somorm U ee | Cirymanue oObsICHEHUI YUUTEIS.
OCHOBHBIC CeMuHapCKOE 3aHSTHE.

3aKOHOMEPHOCTH.

11. OcHoguble | PaboTa ¢ pa3naTo4HbIM MaTepUaIOM.
HaIpaBJICHUS Craymanue oObsICHEHUN YIUTEI.
HBOJTIOIUH. CemMuHapCKOE 3aHATHE.

12.  OcobGennoctu | Ciymanue 00bsICHEHUH YUUTEIIs.
MOMYJISIIUOHHO- PaGota ¢ mpo0IeMHBIMU CUTYaILIASIMHU.
BUZOBOTO ypoBHs | Pa3bop  mpemnokeHwii 1o oxpaHe

*Ku3HU. BecemupHas
CTpaTeruss OXpaHbl
IIPUPOIHBIX BUJIOB.

IpUPOAHBIX BUOOB.

13. O600EeHuE U
CUCTEMATHU3ALUSL
3HAHUU.

[ToBTOpEHME MPONACHHOIO MaTepraa.
Pabota B mapax.
CaMocTosTeIbHas
KapTOUKaM.
[ToarotoBka K KOHTPOJIBLHOU paboTe.

paborta 1o

14. O6o06mmenue u
cHUCTEMaTH3aIs
3HaHUH 10 KypCy
ouomorun B 10
KJacce.

IToBTOpEeHue mpoiiieHHOro Marepuana.
Pab6ora B mapax.
CamocTosTenbHas
KapTOYKaM.
ITonroroBka K KOHTPOJIBHOM paboTe..

paborta o

15. Htorosas | Pemenue 3aganuii KOHTPOIbHOM paboTHI.
KOHTpPOJIbHAA
paOora.
16. Anamu3 | Pabora Han ommbkamu.
KOHTPOJIBHON Pa30op 3ananuii KOHTPOJIBLHOM pabOTHI.
paboTHI.
11 KJIACC (34 YACA)
Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Hcnonv3os
paszoena odyuarwuxcs anue
0bopyoosa
Hus
yenmpa
«Touka
Pocmay
Opzanusmenn | 1. Opranuszmenssiii | Ciymanue oObsICHEHUH yUnTes.
blli  ypoeens | ypoBeHb XM3HM U | CamocTosTeNbHAS paboTa ¢ y4eOHHKOM.
ocuznu (17 u). | ero poJb B
HpHUpOJIE.
2. OpraHusM Kax Pabora ¢ pa3gaTo4HBIM MaTEepUaIOM. IMeKTPOHHEL
ouocucrema. € TaOnuubl U

Crnynranue oObsICHEHUN YUUTETIS.
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[Tpomeccsr CamocrosiTenpHas paboTa ¢ y4eOHMKOM. | TUIaKaThl.
KHU3HEIEATEILHOCT
Y MHOTOKJIETOYHBIX
OpPraHU3MOB.
3. Pa3muoxenue | Ciymanue oObsICHEHUH yUUTEIs.
OpPraHU3MOB. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OmnonorBopenue u | OT00p W CcpaBHEHHE MaTepuana 10
€ro 3HaueHHE. HECKOJIbKUM MCTOUHHUKAM.
4. PazButne | Ciymanue oObsSICHEHUN YUUTEIIS. ONEKTPOHHBI
opraHusma ot | CamocrosTenbHas paboTa ¢ yueOHUKOM. | € TaOJuIbl U
3apOXKICHUS 1o | Pabota ¢ kaproukamu. IUIaKAaTBI.
CMEpTH Pabora ¢ npe3zeHTanuei.
(oHTOrEHE3). ITpocmoTp BUIEOPpParMeHTOB.
5. U3 wucropuu | Ciymanue oObsICHEHUH yUnuTEIs.
pa3BUTHS PabGora B mapax.
TCHETHKHU. Pa6ora B rpymnmnax.

Penienue reHeTnyeckux 3aad.
6. HsmemamBocTs Pabota ¢ pazgaTouHbIM MaTepHATIOM. JNCKTPOHHEL
TIpU3HAKOB Crnymanue oObsICHEHUN YUUTETIS. ¢ Tadnuuel u
OPTaHmsMa - M €€ | Cavocrostensuas pabota ¢ yuebuukom, | Lo aKaTbl
THIIBL Pabota ¢ 10ToTHUTETEHBIM MaTEPHUAIOM. Pabora ¢

repOapHBIM
MaTepHaJIoM

7. T'enernueckue | Ciymanue oObSICHEHUH yUUTEs. OJEeKTPOHHBI
3akoHOMepHOCcTH, | CamocTosiTenbHast paboTa ¢ y4eOHUKOM. | € TaOJIuIbl U
OTKpPBIThIE I'. | PaboTa ¢ kapToukamu. IUIaKaTBl.
Mennenem. Pabota B mapax.

Pabora B rpynmnax.

Penienue reHeTnyeckux 3aad.
8.  HuruGpuanoe | Ciymanue o0ObsICHEHUH YIUTEIS.
CKpeLIMBaHHUE. Perienue nocraBineHHbIX 3ajay.

Pabota ¢ yuebHMKOM.

Pabora B mapax.

Pabota B rpymmax.

Pemrenue remeTnueckux 3aaad.
9. Pemenue | Cnymanue oObsICHEHUH yauTes.
TeHETHYECKUX Perienue reHeTHYECKUX 3a/1a4.
3ajad. Pa6ora B mapax.

Pabora y nocku.
10. JIaGoparopuast | Pabora B mapax.
paborta Ne 1. | BeimonHeHne 3afaHuil 1O  PEIICHUIO
«Pemienne TeHETUYECKUX 3a/1ay.
AKCIIEPUMEHTATbH
BIX  337a4 10
TCHETUKE.
11. Tenetnicckue | pogom, ¢ pa3AaToOuYHbIM MaTEPHUAIIOM. ONCKTPOHHEI
OCHOBEI CENEKUMH. | (noranme 0GBACHEHHH YIHTENA, € Tabuuusl U
Brnax H. U. CamocTosTenbHas paboTa ¢ yueOuukom, | AKATEL.
Basuiiosa B
pa3BUTHE
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CEJIEKIIHH.

12. I'enerrnka mosia | Pabora B mapax. DIIEKTPOHHBI
u  HacienoBaHue, | Pabora B rpymnmax. € TabmuIsl U
CLIETIJIEHHOE C Pemienne reneruyeckux 3ajau. IUIAKAaTB.
TIOJIOM.
13. Pabota c npe3enTaruei. DIIEKTPOHHBI
Hacnencrennsle Pa6ora ¢ yueOHUKOM. € Tabuuusl U
Oosie3Hu yenoBeka. | Pazbop TEHETUYECKUX OoJie3HeH | TIaKaThl.
YeJI0BEKA.
[IpocmoTp BuaeopparMeHToB.
OO0cyXaeHre OJIYYCHHBIX 3HAHUM.
14. Memuumncxas Pabota ¢ pazgaTouHbIM MaTepHATIOM. JICKTPOHHEL
reHernka " | Crymanne oGbscHeHHiT yanTeIIsL. € Tabmuik u
AOCTHAKCHHA CamocTosTenbHas pabota ¢ yuebuukom, | AKATEL.
OMOTEXHOJIOTHH.
15. TeopuectBo B | PaGora c pa3gaTouHBIM MaTEpHUATIOM.
KU3HU uenoBeka U | Cirymanue oObsICHEHUH yUUuTes.
o01ecTBa. CemuHapcKO€ 3aHATHE.
CocraBieHune npoekTa.
[ToaroroBka K KOHTPOJILHOM padoTe.
16. KonrtponbsHas | Pemenue 3anannii KOHTPOJIBLHON paOOTHI.
pabora Ne 1.
17. HapctBo | Cnymanue OObSCHEHMM y4YHUTes.
Bupycsr. Pabora ¢ 10onoMHUTETBHBIM MaTEPUATIOM.
Bupycusie Cocrasnenue kiacrepa.
3a0oneBanus.Anan | Pa3z6op BHUPYCHBIX
U3  KOHTPOJBHOM | 3a00seBaHuil. DIeKTpOHHbIE TAOIUIBI U
paboTHI. TIJIAKaTHI.
Pabora c BuneopparmeHTamu.
Knemounwi | 1. Knerounsiit | Ciymanue oObsICHEHUH yuuTessl. ONEeKTPOHHBI
ypoeenp YPOBEHB CamocrosrenbHas paboTa ¢ yueOHUKOM. | € TaOJIuIbl U
arcusnu (7 w). | opraHuzanun OTbop W cpaBHEHHME Marepuaia IO | IUIAKaThI.
KUBOM MaTepuu U | HECKOJIbKUM UCTOYHHUKAM.
ero poiib B
IPUPOJIE.
2. Kmerxka u ee | PaGora B mapax. Mukpockon
CTpPOCHHE. Pabota B rpymnmax. n(poBOH,
Opranounsl  kak | CocTaBieHHE OMOPHOM TaOIMIIBI. MUKpoIpena
CTPYKTYPHBIE Cnymanue oObsICHEHUH yuuTesl. patsl
KOMITOHEHTBI IIpoBepka 3HaHUM.
LUTOIIIA3MBI.
3. Krnerounsiii | Crymianue 0ObsICHEHUN yUUTEIS. DIIEKTPOHHBI
LUKJI. Henenue | Pabota ¢ MOIyIbHBIMH TaOIUIIAMHU. € TabuuIsl U
KJIeTKU — MUTO3 1 | Pabora c OMOJIOTMYECKUM | IJIaKaThlI.

MENO03.

KOHCTPYKTOPOM.

4. Crpyktypa u

Crnymranue oObsICHEHUN YUUTETIS.

byHKINN CamocrodrenbHas paboTa ¢ y4eOHHUKOM.
XPOMOCOM. Pabora ¢ kaproukamu.
o. HcTopus

pa3BUTHS HAyKH O
KJIETKE.

PaGora ¢ pazgaToyHbIM MaTepUaIOM.
Crnynranve oObsICHEHUH YUIUTETIS.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
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6. Tapmonms wu
11enecoo0pa3HoCTh
B JKMUBOU IIPUPOJIE.

Pabota ¢ pa3gaToyHBIM MaTEpPHUAIIOM.
Craymanue oObsICHEHUN YIUTEI.
CamocrostenbHas pabora ¢ y4eOHHKOM.
CemuHapckoe 3aHsATHE.

IToaroroska K OMOJIOTHYECKOMY
TECTUPOBAHUIO.
7. buonornueckoe | Pemrenne  3amaHuii  OMOJIOTHYECKOIO
TECTUPOBAHUE TIO | TECTHPOBAHUS.
riaBse 2.

Monekynapu
blil  ypOoBeHb
acuznu (10 u).

1. MonexynsipHbIi
YPOBEHb  KH3HH:
3HAYEHUE U POJIb B

IPUPOJIE.

Pabota ¢ pa3gaTouHbIM MaTepHATIOM.
Craymanue oObsICHEHUNA YIUTEIS.
CamocrostenbHas pabora ¢ y4eOHHKOM.
Pabora B rpymmax.

OOcyxaeHne BOIPOCOB.

2. OCHOBHBIC | pgora ¢ pa3aaToOuYHBIM MaTEPHATIOM. JNCKTPOHHEL

XHUMHUHCCKHC . | Cnymanue oObsICHEHUI yUUTENS. € Tabmuik u

COCHMHCHMA KUBOU | oy rocTostTenbHas paboTa ¢ yuebuukom, | H-aKaThl

MATCPHH. Pabora B rpymnmax.

Crpykrypa u

byHKIIUN

HYKJIEMHOBBIX

KHCJIOT.

3. IIponeccel | Ciymanue oObsICHEHUH yUnTENs. OEeKTPOHHBI

cuHTe3a B JKUBBIX | CamMocTOsTeNNbHAS paboTa ¢ yYEOHUKOM. | € TaOJHIBl |

KJIETKaXx. OT1Oop M cpaBHEHHME MaTepuaia IO | IUIAKATHI.
HECKOJIbKUM HCTOYHHKAM.
3anojaHeHre OnopHON TaOIHUIIbI.

4, [Tpomeccrl | PaGoTa ¢ pa3gaTouyHbIM MaTepUaIOM. DIIEKTPOHHBI

ouocuHTesa Oenka. | Pemenne 3amgaud. € TaOIHIbl U
Cnymanue oObSICHEHUN YUUTEsI. IUTaKaThl.
Pabota c OuonornueckuM | bruonornueck
KOHCTPYKTOPOM. ui

KOHCTPYKTOP

5. Monekynsapusle | PaGota ¢ pa3naTOYHBIM MaTEpUaIOM.

IPOLIECCHI Pemenue 3anau.

pacuierIeHHs. Caymranue oObsSCHEHHI YIUTEIIS.
Pabora B mapax.

6. Xumnueckoe | Crymanue o0ObsICHEHUH yUnuTes. DJEeKTPOHHBI

3arpsi3HeHNe CamocrosTenbHas paboTa ¢ yaeOHUKOM. | € TaOJIMLbI U

OKpYy>KaroIen OT10op u cpaBHEHHME MaTepuaia IO | IUIAKaThI.

cpenbl KaK | HECKOJIbKMM UCTOYHHKAM.

rino0anbHas CemuHapckoe 3aHsTHE.

IKOJIOTUYECKast Pa3bop mpemnmoxkenunit mo Ooprbe ¢

npobinema. Bpewms | sKoJI0rHUECKUMH MPOOIEMaMHu.

JKOJIOTUYECKOH

KYJIBTYpBI.

1. 3akmodyenue: | Ciymanue oObsICHEHUH yuuTes.

CTPYKTYpHBIC CamocrosiTenpHast paboTa ¢ yueOHUKOM.

YPOBHHU OT1Oop u cpaBHEHHE Marepuaiga IO

OpraHu3aIu HECKOJIbKUM HCTOYHHKAM.
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YKUBOUW MaTEpHUU.
8. O6006menue | PaboTa ¢ pa3gaTo4HBIM MaTEPHAIOM.
3HaHUMM 10 Kypcy | Pemenue 3anau.
OuosoTHH 11 | 3akpernieHUE 3HaHUM 10 TEME.
KJacca. ITonroroBka K KOHTPOJIBHOM paboTe.
9. Utorosast | Pemenne 3aganuii KOHTpOIbHONU PabOTBHI.
KOHTPOJIbHAS
paborta.
10. Ananuz | McripaBieHue ommooK.
KOHTPOJIbHOU Pa360p 3amanuii KOHTPOJIBHOU PaOOTHI.
paboTHI. Caymanue oObsICHCHUI YIUTEIIS.
Cnmcok qureparypbl
10 xmace
Jna yuumena:

1.bensies JI. K., PyBunckuit A. O., Boponmo H. H. u ap. O6mas 6uomorus, 10—11
kiacc. M.: IlpocBemenne, 1993.

2. Momstackuit FO. W. O6mas 6uonorust, 10—1 1kmace. M.: IIpocsemenue, 1991.

3.JIepnep I'.1. buonorus. Tectel u 3aganus ans nocrynaromux B BY3e1.- M.: AkBapuym.
['UIIIIB, 1998

4.Tpun I1., Crayt V, Teiinop . buonorusa. M.: Mup, 1990. T. 1—3.

5.BboJIBIIION CITPAaBOYHMK U1l IIKOJIBHUKOB M ITOCTYIAOIIMX B By3bl. bronorus. M.:
Hpoda, 1999.

6.Koznosa T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 kimaccel. CripaBo4Hoe
nocobue. - M.:[lpoda, 2002;

7.Marepuansl ¢ Tecramu o EI'D

8.A.I'. Iparomuiios, P.JI. Mam. IIporpammer [Ipuponosenenue. buonorus. Dxonorus: 5-
11 xnacc M.: «Bentana-I'pad» 2010 T.

9.0.Il.lynxuna  Pa3BépHyTOo€ TEMAaTHYECKOE IUIAHUPOBAHME IO  Iporpamme
N.H.ITonomapésoii .-Bonrorpan : Yuurens, 2012r.

Hnmepnem-pecypceor:

1. 1C: llIkona. Penerutop. buonorus

2. http://school-collection.edu.ru

3. www.bio.nature.r

4. http://bio.1september.ru - razera «buomnorus» - npunoxeHue K «1 CeHTIOPs»

5. www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHH.

6. www.edios.ru - Diioc - HEHTp AUCTAHIMOHHOTO 00pa3oBaHusI.

7.www.km.ru/education - YueOusle MaTepuanbl U ciloBapu Ha caiite «Kupwmur u
Medbonanmii

11 xnacc

s yuumena:

1.benser /1. K., PyBunckuii A. O., BoponnoB H. H. u ap. O6mass 6uonorus, 10—11
kiacc. M.: Ilpocsemenne, 1993.

2. Tonsiackuit FO. Y. O6mas 6uonorus, 10—11kmnacc. M.: IIpocsemienune, 1991.

3.JIepuep I'.11. buonorus. Tectsl u 3ananus ans nocrynaomux B BY3e1.- M.: AkBapuym.
['UIIIIB, 1998

4.T'pun I1., Crayt V, Teiinop A. buonorus. M.: Mup, 1990. T. 1—3.

19



http://school-collection.edu.ru/
http://www.bio.nature.r/
http://bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

5.boJIBIION CIIPaBOYHMK IS IIKOJIBHUKOB U ITOCTYNAIOMIMX B By3bl. bruonorus. M.:
Hpoda, 1999.

6.Koznosa T.A., Kyumenko B.C. buonorus B tabnumax 6-11 kinaccsl. CripaBodHoe
nocobue. - M.:/Ipoda, 2002;

7.Marepuansl ¢ Tecramu o EI'D

8.A.I". Iparomunios, P.JI. Mam. [Iporpammer TIpuponoBeaenue. buonorus. Dxonorus: 5-
11 kmacc M.: «Benrtana-I'padg» 2010 r.

9.0.I1. Qynkuna  Pa3BépHyToe TeMaTH4YECKOE IUIAHUPOBAHME IO  Iporpamme
N.H.ITonomapésoii .-Bonrorpan : Yuurens, 2012r.

10.EI'D — 2012. ®denepanbHblii 0aHK YK3aMEHAITMOHHBIX MaTtepuanoB. buonorus. ®UITU
aBTop-cocraButenb: P.A. [lerpocoBa. M.: Dkemo, 2011.

11. T'onuapos O.B. I'enernka. 3agaun. — Caparos: Jlunei, 2005.

Jlna yuenuka:

Humepnem-pecypcot:

1. 1C: llIkona. Penerutop. buonorus

2. http://school-collection.edu.ru

3. www.bio.nature.r

4. http://bio.1september.ru - razera «bronorusy - npuiIoKeHue K «1 ceHTIOps»

5. www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHH.

6. www.edios.ru - Dinoc - HeHTp AUCTAHITHOHHOTO 00pa30BaHuUS.

7.www.km.ru/education - YueOnble MaTepuajibl ¥ ClIoBapu Ha caiite «Kupuut u
Medoauit

20


http://school-collection.edu.ru/
http://www.bio.nature.r/
http://bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

