«COI'JTACOBAHO»
ITpencenarens MK

;/Z//}/’\émﬂlamykom 3.3

10 OMoNorun
10- 11 k.

YYUTENI OUOIOruM
' U6parumosoit Upuwer I COPIrUEBHBI

2023-2024 yu. rog

«VTBEPXXIAO»

Im30 WS et

3090 ¢4
e

2

. @P & y
b ,’aﬂ-
iy

\\

PABOYAS TIPOTPAMMA

0



Pabouasi nporpamma
1o yueOHomy npeamery «buosorus»

10-11 xuace
(c ucnonp3oBaHneM HU(POBOTO U AHATIOTOBOTO 000PYOBAHMUS IIEHTPA €CTECTBEHHOHAYYHOH U
TEXHOJIOIMYECKON HamnpaBiaeHHOcTel eHTpa « Touka pocray)

IHosicHUTEABLHASA 3ANINCKA

JlanHasi mporpamMma 1Mo OHMOJIOTMHM OCHOBHOTO 0OIIero oOpa3zoBaHusl pa3paboTaHa B
COOTBETCTBMH C  TpeOoBaHWsMU  OOHOBIEHHOTO  DenepasbHOTO  TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OocHOBHOro oOmiero ob6pazoanusi (PI'OC OOO) u ¢ yu€rom
[IpumepHOit ocHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl 0CHOBHOTO 0011ero oopazosanus (I10OI1
O0O) . IIporpamma HampaBiieHa Ha (POPMHUPOBAHHE ECTECTBEHHO-HAyYHOW TI'PaMOTHOCTH
yUaAIIUXCST ¥ OPTaHM3AlUI0 M3Y4eHUs OMOJIOTMH Ha NesSTeIFHOCTHOW OCHOBE . B mporpamme
YUHTBHIBAIOTCS BO3MOXKHOCTH Tpeamera B peanuzanuu  Tpebosanuit P®I'OC OO0 «
TUTAHUPYEMBIM, JIMYHOCTHBIM M METAIPEIMETHBIM pe3yJIbTaTaM OOyJICHHS, a TAKKe peaTnu3arus
MEXIIPEIMETHBIX CBSI3€H €CTECTBEHHO-HAyYHBIX YUYEOHBIX INPEIMETOB Ha YPOBHE OCHOBHOTO
obmrero oOpazoBanus. [IporpaMmma BKITFOUAET pacripesielieHue coaep Kanus yaeOHOTo MaTepraa
0 KJlaccaM U NMPUMEPHBIN 00bEM yUeOHBIX YacOB Ui U3YyYEHHs Pa3/IeioB U TEM Kypca, a Takke
PEKOMEHAYEMYIO TOCJIEeI0BAaTENbHOCTh H3Yy4EHHS TEM, OCHOBAaHHYIO Ha JIOTHKE pa3BUTHUS
MIPEIMETHOTO COACPKAHUS ¢ YYETOM BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs.

Ha o6asze mnentpa «Touka pocra» obecrieunBaeTcsi peanusaius 00pa3oBaTEIbHBIX
MporpaMM E€CTECTBEHHO-HAYYHONW W TEXHOJOTHYECKOW HamNpaBIICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpEOOBAHHUSAMHU 3aKOHOJATEILCTBA B cdepe o0pa3oBaHHs W C Yy4ETOM
pexomenaauuii denepanpHoro omneparopa yueOHoro npeamera «buonorus». O6pa3oBarenbHas
MporpaMMa MO3BOJISET UHTETPUPOBATh pealn3yeMble MOAXO0/Ibl, CTPYKTYPY U COJEpKaHUE MPU
opranuzaruu o0ydenus xumuu B 10-11 kmaccax, BRICTPOGHHOM Ha 0a3e Jr000ro U3 JAOCTYITHBIX
yueOHo-MeToanueckux  komrmiekcoB  (YMK). HcmonwszoBanme obGopynoBanus «Touka
pocta» npu peanuzanuu nanHoi OIl mo3BossieT co3aTh yCaoBUs:

. ISl paCUIMPEHHUS COACPIKAHUS IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHMs;

. IUISl TIOBBIIICHUS MMO3HABATEIbHOM AKTHBHOCTU OOYYAIOIIMXCS B €CTECTBEHHO-
Hay4YyHOU 0051aCcTH;

. IUIsl pa3BUTHSA JIMYHOCTH peOEHKa B Tpolecce OOydeHUs OHOJOTHH, €ro

crocoOHOCTEH, (OopMUPOBaHMSI M  YIOBJICTBOPEHHS COIMAIBHO 3HAYMMBIX HWHTEPECOB U
MOTPEOHOCTEH;

. s paboThl ¢ OJNApEHHBIMU NIKOJbHUKAMHU, OpraHU3allid WX pPa3BUTHS B
pa3IMYHBIX 00JacTsIX 00pa30BaTENbHOM, TBOPUECKOH IEATEIHHOCTH.

Oo0mas xapakrepucTuka yueOHoro npeamera «buosorus»

VYueOHbIH npeamMeT «buonorus» pa3BUBACT MPEACTABJICHUSA O IMO3HABACMOCTHU JKUBOM
npupoabl U MCTOAAX eé IIO3HaHUsA, OH IMO3BOJIACT C(bOpMHpOBaTB CUCTCMY HAYYHBIX 3HAHUU O
JKHUBBIX CUCTECMAX, YMCHUSA UX I10JIy4aTh, IPUCBANBATL U MPUMCHATH B )KU3HCHHBIX CUTyallUAX .
buonornueckas IoAroToOBKa oOecreynBaeT MOHUMAaHHE O6y‘{aIOIJ_II/IMI/IC}I HAaYYHBIX TPHUHIOHUIIOB
YeJI0BEUECKOM ACATCIIBHOCTH B TIPUPOAC, 3aKJIAAbIBACT OCHOBBI DKOJIOTUUYECKOM KYJIBTYPBI,
3JI0pOBOT0 00paza >KU3HU .

Lenamu uzyuenusn 6uonozuu Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHUS SBIISIOTCS:



* (¢opMuUpOBaHME CHCTEMBl 3HAHMWA O TMPHU3HAKAX U TPOIECCAX JKU3HEICATEIbHOCTH
OMOJIOTUYECKUX CUCTEM PAa3HOTO YPOBHS OpraHU3allNu;

* (opMupoBaHHE CHCTEMBI 3HAHHH 00 OCOOCHHOCTSIX CTPOEHUS, >KU3HEIACSITEIHLHOCTH
OpraHu3Ma YeJIOBEeKa, YCIOBHIX COXPAHEHUS €ro 3/10POBbBS;

* (opMupoBaHME YMEHUIH NPUMEHATH METOJbl OMOJOTMYECKOW HAyKW ISl M3y4CHUs
OMOJIOTUYECKUX CUCTEM, B TOM YHCIIC U OpPraHU3Ma YeJIOBEKa;

* opmupoBaHUEe yMEHUI HCIIOIB30BaTh HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX B
oOmactn Ouonoruu Juis OOBSCHEHHS TIPOLIECCOB W  SIBICHUH JKMBOM TNPHUPOJIBI U
KHU3HEIEATEILHOCTH COOCTBEHHOTO OpPraHn3Ma;

* (¢opMHUpOBaHHE YMEHUH OOBACHATH POJIb OMOJOTHMHM B MPAKTUYECKOH NESATEIHHOCTH
Jo/IeH, 3HaYeHHEe OMOJIOTMYECKOTO pa3HO- 00pasus IUIs COXpaHeHus Omocdepsl, MOCIeICTBHS
JeATeIbHOCTH YeJIOBEKa B IPUPOJIE;

* (opMHUpOBaHHE OHKOJOTHYECKOW KyJIbTYpPhl B IENSAX COXpPAaHEHUs COOCTBEHHOTO
3JI0OPOBBS M OXPaHBl OKPYXKAIOIIEH CPEIbI .

Jlocmuoicenue yeneii ooecneuusaemcs peuwienuem cieoyrouux 3A4AY:

* mpuoOpeTeHHe 3HaHWH OOYJAOIIUMUCS O JKUBOW TMPHPOJIE, 3aKOHOMEPHOCTSX
CTPOCHUS, JKU3HEICITEIHPHOCTH M CpenooOpasylomeil poid OpraHu3MOB; YEJIOBEKEe Kak
OMOCOITMAIEHOM CYIIECTBE; O pPOJIM OHOJOTHYECKOW HAayKH B TPAKTHUECKOW JAEATEIHHOCTH
JTIOEH;

* OBJIQJICHUE YMECHHUSMHU MPOBOJIUTH MCCIECIOBAHUS C UCIIOIB30BaHUEM OHOJOTHYECKOTO
000py10BaHUs U HAOIIOJEHUS 32 COCTOSIHUEM COOCTBEHHOTO OpraHU3Ma;

* OCBOEGHHME NpPUEMOB paboOThl ¢ Ouosornueckoil wuHpopmanuen, B TOM YHCIE O
COBPEMEHHBIX JIOCTHKCHHUSAX B 001aCTH OMOJIOTHH, €€ aHAJIN3 U KPUTHIECKOE OTICHUBAHUE,

* BOCIUTaHHE OHOJOTMYECKM M HKOJOTMUYECKM TI'pPaMOTHOM JIMYHOCTH, TIOTOBOM K
COXPaHEHHIO COOCTBEHHOTO 3/10POBbSI M OXPaHbl OKPYKAIOIIEH CPEIbl.

Mecto yueOHOro npeamera «buosorusp> B yaeOHOM IJIaHe
B cucreme o6mero o6OpaszoBanus «buosorus» mnpu3HaHa 00sA3aTENBHBIM yUEeOHBIM
MpeAMETOM, KOTOPBIM BXOAWT B COCTaB MpeAMeTHOW oOmactn «EcTecTBeHHO-Hay4YHbBIC
MpeAMEThI». YUeOHBIM IIJIaHOM Ha e HM3ydeHue OTBeaeHO 69 y4eOHBIX yacoB — 1o 1 4 B
Henemro B 10-11kmaccax COOTBETCTBEHHO.

Conep:xanne 00pa3oBaHus 0 rogamM o0yYeHuUs
(mpakTHyeckas 4acTh yaeOHOTO COZIEPKaHUS peaMeTa yCHUJICHA
MaTepHaHBHOTeXHquCKOﬁ 6azoii LOEHTpPa «Touxa pocTa» / JCTCKOI'O TEXHOIIapKa
«KBaHTOpI/IYM», HCIIOJIB3YEMOI'0 Il peain3allin O6paSOBaTeJ'IbHBIX nmporpamMmm B paMKax
[IPEIoaBaHus OUOJIOTHH).
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Beeoenue ¢ kypc ooweit ouonozuu (4 u).

buosoruss — Hayka o xu3Hu. Coxepkanue Kypca. Ilonstue Ouocuctembl. CBONCTBA >KHU3HU:
€IMHCTBO XMMHYECKOTO COCTaBa, OOMEH BEIIEeCTB M DSHEPruH, CaMOBOCIPOU3BEJICHHUE,
CIOCOOHOCTh K POCTY U Pa3sBUTHIO, pPa3Apa)kUMOCTh, JAUCKPETHOCTb. CrHenupuuHOCTh
B3aMMOOTHOLIEHUH OPraHU3MOB CO CPEIOM.

[TonsiTue cTpyKTyphl U ee opraHu3zauuu. [IoHATHE CTPYKTYpHBIX YPOBHEH OpraHu3aliuy KU3HH.
Msoroo6pa3ue ypoBHEH OpraHu3allid >KU3HU: MOJEKYJISPHBIN, KIETOUHBIH, OpraHU3MEHHBIH,
MOMYJISIUOHHO-BU/IOBO, OMOT€OIIEHOTUYECKUA, OnOChEpHBI.

U3 wucropun Ouosorun. JIOCTHXKEHHMS COBpEeMEHHOM Ouoinoruu. HWHTpoaykuus
akKiIMMaru3anus. buotexnosnorusa. bruonuka. B3auMocBsa3b HayKu U IPakTUKU. TpaauiiioHHbIE
MeTo 16l 6rosiorur. CoBpeMeHHbIE METO/Ibl: MOJICIUPOBAHHE, MOHUTOPHHT .
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Bonpocsr ans oocyxaenust: 1. Uto Takoe kynbTypa? 2. OTpakeHHE B3aMMOACHUCTBUS
YeJoBeKa M MPUPOABI B PA3TUUHBIX (hopMax KynbTyphl. 3. Posb >KMBOI MPUpPONBI B Pa3BUTHU
KyneTypsl. 4. llepemaua nOCTHXKEHHMH KyJIbTypbl HOBBIM TIOKOJIGHHSIM W B IIEPBOOBITHOM
oOmiecTBe.

Buocgepnuuii yposens yncuznu (7 u).

[Tonsitne Owmoctepsl. Crpykrypa Omochepnr. CpoiictBa Ouochepsl. OCOOCHHOCTH KUBOTO
BemiectBa. DYHKIMM JKUBOTO BEIIECTBA: TIa30Bas, JSHEPreTHYecKas, KOHIECHTPAIIMOHHAS,
JeCTpYKTHUBHas, cpenooOpasyromas. Posb )KuBOTO BemecTBa B bnocdepe.

PanHue rumote3pl 0 MPOUCXOXKIAEHUM XU3HU. buoreHes m abuoreHe3. CaMomnpou3BOJILHOE
3apoxaenue. lunoreza mnancnepmuu. COBpeMEHHBIE THIOTE3bl IMPOUCXOXKICHHUS IKU3HU.
[Ipenopranu3mMbel WM KoalepBaThl. XWUMHUYECKas M OHOJOTHYECKas OHBOJIONHS.  DTarlbl
BO3HUKHOBEHUS )KU3HU.

Ponp mpoxapuor B 3Bomtouuu ku3Hu Ha 3emie. [lonstue apomopdosa. I'ereporpodsl u
aBTOTpOo(bl. Ponb aykapuoT B sBomtonmu xu3Hu. Gopmbl HazeMHo# xu3HU. Hauano ucropum
KHU3HU.

buocdepa xak Oumocucrema. IlpoayneHTbl, KOHCYMEHTBI, peayleHThl. buocdepa kak
skocuctema. [loHSATHE OMOJOTHMYECKOTO KpyroBopoTa. KpyroBOpoT BemiecTB B TpHUpOJIE.
[TpumepbI KpyroBOPOTOB BEHIECTB B TIPUPOJIE.

[Tonsite o Hoocdepe. Drambl BO3AEUCTBUS uenoBeka Ha Ouocdepy. CrnocoObl BO3nEHCTBUS
yenoBeka Ha Owocdepy. VYcmoBus coxpaneHus Ouocdepsl. OCOOCHHOCTM W 3HAYEHUE
onocdeproro ypoBHs. UemoBek kak dakrop B Ouocdepe. Hayunas ocHOBa COXpaHECHHS
onocdepsl. 3a1aun yCTOWIMBOTO Pa3BUTHSL.

Cpenpl KM3HU OpraHM3MOB Ha 3emJie: BOJHAs, HA3eMHO-BO3JAYILHAas, I[OYBEHHas H
OpraHu3MeHHas. DKoJIoTmueckue (GakTopel  cpefpl: abuoThueckue, OWOTHYECKHE U
aHTPONOTeHHbIE. AHTPOTIOT€HHBIE (PAKTOPHI: CO3HATENIbHBIE U CIyYaiHbIE.
buozeouenomuueckuii yposens yncusnu (8 u).

BI'll xak yacte Omochepri. OCOOEHHOCTH OHOTEOIIEHOTHUYECKOTO YPOBHS JKHM3HH. 3HAUCHUE
ounoreorieHoTrUeckoro ypoBHs xu3HU. CoiictBa BI'Ll. Yuenue o bI'Ll. Yuenue 06 sxocucreme.
Tpoduueckas ctpykTypa 6uoreonenosa. Ceru nutanusi. [lepBuuHas u BTOpUYHAs MPOTYKIIMSL.
[IpoctpanctBennsie cBs3u B BILl. ITlomstue spycHocth u emkoctu Oworomna. I[lonsatue
9KOJIOTMYECKOW HUIIY.

Tunsl cBs3eld u 3aBucUMoOcTeld B OuoreorieHoze. B3auMHO mpucrnocoOUTenbHbIE CBOMCTBA —
koananranud. [lonstue mumukpun. Bzaumusie agantanuu B OuoreorieHosze. Ko3BomoInoHHbIE
CBsI3M B OnoreoiieHo3e. MHOrooopasue cBsi3eil B OMOreoieHose.

[Tonsite ycroitunBocTH OuoreoneHo3a. CBoiicTBa, ompezgenstomue ycroitunBocts bBILI:
00raTcTBO BHUIOBOTO cOCTaBa U (YHKIIMOHAIBHOE pPa3HOOOpasue, >KU3HEHHOE IMPOCTPAHCTBO,
cpenooOpasyrolue CBOMCTBA BUJIOB, aHTPOMIOTEHHOE BO3/ICHCTBHE.

[Tonsitue cmensl Ouoreoneno3a. Tumbl cMmeH BI'Ll. IlepBuuHble M BTOPUYHBIE CYKIECCHU.
Cyrounsie u ce3onHble u3MeHeHus: bI'Tl. MuorooOpasue Boaubix BI'L[. Tumbl BOAHBIX
sKocucTeM. MHOrooOpasue 6MOTe€01eHO30B CYLIH.

AntpornorenHoe BiusHHe. IlyTm coxpaHeHuss OuoreoneHo3oB. Hagamo ocBoeHus
npupoasl JroapMu. Hauano KyapTypHOro ocBoeHHsl npupoisl. Hauano HaydyHOTO OCBOEHUSs
npuposl. [IpombineHHoe ocBoeHUue Npuposl. Oco3HaHue poiM uyeraoBeka B mpupone. bI'L]
KaK HCTOYHHK OJaronoayqus Jtoiei. IKOJOTrH4eCKre 3aKOHbI PUPOIOIOIb30BAHMUS.
Ilonynayuonno-euoosoii yposens yncuznu (16).



[lonsitue Buma. Kpurepuum  Buga:  MOpPQOJOTHUYECKHH,  (HU3HOIOTO-OMOXUMHUYECKUH,
reorpapuecKuii, SKOJIOTUIECKUN U PenpoayKTUBHBIA. COBpEMEHHOE MpPEICTABICHHUE O BHUJE.
buosornueckas KoHUENIU BUA.

[Monymsiust xak (opma cymiecrBoBanusi Buaa. [lomynsiust kak kommnoHeHT BI'L. TMomymsius
Kak reHeTudeckas cucrema. Tunbl nonynsauuil. [lomynsimoHHble 0CHOBBI 3Bostounu. [lonsTue
MUKPOIBOJIIOIUH. J[BIKYIIHE CHITBI U (PaKTOPHI BOJTIOIIHH.

[Tonsitne BUmooOpazoBanus. buopasnooOpasme. CrocoObl 00pa3zoBaHusi BUIOB. [IpUdwHBI

BbIMHpaHusi. [lombITKM cucTeMaTu3anmuu Ouonornueckux BuIoB. CoBpeMEHHash cHUCTeMa
opranu3mMoB. CoxpaHeHue 6Mopa3HO0Opasusl.

[Tpoucxoxnenue yenoeka. Otpsa npumatel. CemerictBo ['omunuael. Hanpapienus 3Boonun
cemeiictBa ['omuHua. CraHoBieHHe 4yenoBeka kak Buaa. OOmias 3aKOHOMEPHOCTH 3BOJIOLUU
YEJI0BEKA.

[TonynsiiOHHBIE OCHOBBI aHTPOIOTeHEe3a. Y HUKalIbHAsl 0COOEHHOCTh BrJa YenoBeK pa3yMHBIM.
[Tonsitue pac. Pacbl uenoBeka: HerpoujaHas, MOHTOJIOWJIHAas, eBporeougHas. [HmorTes3br o
MIPOUCXOXKACHUN YEJIOBEKAa COBPEMEHHOTO BH/IA.

[Tonsitne Ouosornyeckoil sBomtoruu. [loHsTHE KpeaunoHusMe u TpaHchopmuszme. Teopus
Yapmza Jlapeuna 00 osBomtonui. DopMbl HW3MEHYMBOCTH OPraHU3MOB: OIpEACTeHHAs W
HeomnpeneneHHas. [loHaTHe HCKYCCTBEHHOTO 0TOOpa U €CTECTBEHHOTO 0TOOpA.

@opMHpPOBAaHNE CHHTETUYECKOW Teopur 3BOIOLMU. COBpEMEHHAsl TEOPHS 3BOJIIOIUHU >KHUBOTO
MUpa. OIeMEHTapHble €IWHMIIbI, JJIEMEHTAapHbIM MaTepual U dJIeMEHTapHble (HaKTOPbI
sBOMIONMM. JIBWOKyIIME CHibl 3BOJOUMUA. OCHOBHBIE TOJOXEHHUS CHHTETUYECKOW TEopuu
3BOJIIOLINH.

Pesynprarel aBomronuu. BumooOpaszoBanue. EcrecTBeHHass cucTteMa JKUBBIX OPraHU3MOB.
DyKapuoThl U TpokapuoThl. [IpucmocobmenHocTs u amanTaius. OCHOBHBIE 3aKOHOMEPHOCTH
3BOJIIOLINM.

buonornueckuit mporpecc. Apomopdo3s, mamoamanTaius, oOmas aereHepanus. OCHOBHBIC
HaIlpaBJICHUS 3BOJIIOLINH.

Crenu¢uka nomnyasiuoOHHO-BUIOBOTO YPOBHS JKU3HHU, €r0 CTPYKTypa U OpraHuzanus. 3HaueHue
MOMYJIALIMOHHO-BUJIOBOTO YpOBHS. PyHKIMOHAIbHAS pOJb MONYISUMA B HPUpPOAE. 3HAYEHUE
JIUKUX BUAOB pacTeHUil. 3HaYeHHE IWKHUX BHJIOB XUBOTHBIX. ['eHOGOHA M IpUUYMHBI THOETH
BHJIOB.

[ToBTOpEHUE MpoiiIeHHOTO MaTepualia Mo MepBoi U BTopoi rnaBam. O000IIeHNE U 3aKpeTICHUE
3HAHUM C TOMOIIBIO OUOJIOTUYECKOTO TECTUPOBAHUS.

[ToBTOpEHUE MpOIIGHHOTO MaTepuaia Mo TPeTbed U yeTBepToil rmaBam. O600IIeHHEe U
3aKperyieHre 3HaHUM ¢ TOMOIIbI0 OMOJIOTHYECKOTO TECTUPOBAHHSL.
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Opzanusmennstii ypoeens sxcuznu (17 u).

Oco0OeHHOCTH OPraHU3MEHHOTO YPOBHS OpraHU3ali >KU3HH. 3HAYEHHE OPraHu3MEHHOTO
ypoBHs B mpupoae. OpranusM — OCHOBHAsl AUCKPETHas >KHUBas €IWHULA. DBOJIOIUOHHOE
YUYE€HHE OPTaHU3MEHHOI'O YPOBHS B IPUPOJE.

[Tonsitne 06 opranuzmax. CoiicTBa opranusma. Opranusm kak OuocucreMa. Bunel perynsanuu
OpraHuM3Ma: CaMOpEryjsilus, TyMOpalibHas peryisius, HEpBHas U HEPBHO-TyMOpajibHas
perynsius. MHOTOKIETOUHble oOpraHu3Mbl. OOMEH BeIIeCTB M TPEBpAICHUsS DSHEPTrUU B
opranusme. CUCTEMBI JKU3HEACSATENHbHOCTH KUBOTHOTO OpraHU3Ma.



PasmHuosxenue: nonoBoe u Oecriosioe. Buapl Oecrnionoro pazmHoxenus. OcoOEHHOCTH MOJIOBOTO
paszMHOkeHus. [lonm wu  mosioBele  mpu3Haku — opraHuszMma. OmuogoTBopeHue.  Bumpl
OII010TBOpeHus. VcKyccTBEHHOE OIIONOTBOpPEHHE. J[BOITHOE OIIOOTBOPEHUE IIBETKOBBIX
pacTeHui.

[lonsiTue 00  oHTOreHe3e. OMOpPUOHANBHBIM  (3apOABIIEBBIM)  MEPUOJ  pa3BUTHUSA
MHOTOKJIETOYHOTO OpraHn3Ma — smOpuorenes. [1ocTaMOpHOHANBHBINA, WM TTOCIE3aPOIbIIIEBEIH,
nepuo. CTazuu B3pOCIOro OpraHu3ma.

3apoxaenue reHetuku. Paboter ['peropa Menaens. XpoMocoMHasi TeOpusi HACIEACTBEHHOCTH.
Ocuosubie nosoxenns X TH. Otnomenus renotumna u gpenoruna. [lonsarue o reHome.

[lonstTve 006  um3MmeHuumBocTH. HacnencTBeHHass  M3MEHUMBOCTB:  MOJM(UMKALIMOHHAS
(benoTunuyeckas), TEHOTHUNUYECKas, KOMOWHATHBAs, MyTallMOHHas. MyTareHes, MyTareH,
MYyTaHT. MyTaluu: eCTECTBEHHbIE U UCKYCCTBEHHBIE. THUIIBI MyTalluii: XpOMOCOMHBIE U T'€HHBIE.
3aKOH «TOMOJIOTUYECKUX PS0B HACIIEICTBEHHON N3MEHUNBOCTI.

Mertoapst pabotsl I'. Mennens. Yucteie muann. MOHOTHOPUIHOE, TUTHOPUTHOE U TPUTUOPHUIHOE
ckpemnBanue. [lonarue amieneil. ['OMO3UTOTHBIE M TETEPO3UTOTHBIE aUieNd. JJOMHUHAHTHBIE U
pelueccuBHbIe Npu3Haku. [1lepBbiii 1 BTOpol 3akoH MeHiens. [ unore3a 4ucToThl raMer.

Omnpitel . Mennensa. MonoruOpunHoe u aurubpuaHoe ckpemubanue. PekomObunanuu. Tpetuit
3aKkOH MeHzens. Anammzupyroniee  ckpemuBaHue. OTKIOHEHHE OT CTaTUCTHYECKUX
3akoHOMepHocTel. ClieryieHHOe HaclleJoOBaHHe I'eHOB. | 'eHeTn4eckre KapThl OpraHu3MOB.
3akperyieHue U CUCTeMaTH3alusl 3HaHUM 10 MepBOMY, BTOPOMY U TPETbeMY 3aKoHaM MeHens
3a CUET PEIICHUS TeHETUYECKUX 3aa4. THUIbl B3aUMOJECHCTBUS T€HOB.

[Tonsarue cenexumu. 3amaun ceneknur. OCHOBHBIE METOIBI CEICKIIMUA: MUCKYCCTBEHHBIM OTOOD
(6ecco3HaTeNbHBIE W METONWYECKUN), THOpUau3amus (BHYTPUBHAOBAS W MEXBHUIIOBas).
Nubpuauar u ayropununr. ['eteposuc. Meroasl rubpuan3zanuu. MosekyaspHas THOpHUIA3aIus.
Myrarenes. [lonunnonaus. IlepBuuHble U BTOPUYHBIE LEHTPBI MPOUCXOKJIEHUS KYJIbTYPHBIX
pacTeHui.

[Tonarue nosa. Mexanusm onpeaenenus noJyia. Ooreses. AyroCOMHBIE U MOJIOBbIE XPOMOCOMBI;
MYKCKHE U XKEHCKHE XpOMOCOMBI. ['oMorameTHoe u rereporametHoe coueranue. HacienoBanue
MIPU3HAKOB, CLEIUICHHOE C MOJOM. ['oMorametHelii u rereporameTHbld moj. ['emodunus u
JAIbTOHU3M. POJIb ayTOCOMHBIX XPOMOCOM.

OcoOenHocT reHeTHKH uenoBeka. OCHOBHOE HamnpaBlieHHE T'€HETUKHU uenoBeka. [loHsTue
kapuotuna. Myranuu. HacnenctBennsie 6osie3Hu. MynbTudakropasie 3abosneBaHusi. ['eHHbIe
60me3nu. Xpomocomubie 601e3HH. MoHOCOMUS. METO bl JICUEHHUS.

[Ipeamer w 3amaum MEOUUMHCKOW T€HETUKH. BHO3THUYECKHMIT KOAEKC. DTUYECKHE MNPUHLIMIIBI
MeauIUHCKON reHeTuku. llonstue OuotexHonmoruu. ['enHas wumxenepus. CoBpeMeHHbIE
aCMeKThl OMOTEXHOJOTHYECKUX MCCIEAOBaHUI. DTHUECKHE aCIIeKThl KJIOHHPOBAHMUSL.

I'ére Horann Bonbdranr. XuszHeHHblil nukin denoBeka. BwickaszpiBanus ¢uiaocodoB: Dpux
®pomm, Huxonain Anexcanaposud bepuses.

[TonsTHe 0 BUpycax Kak OpraHu3Max. SIBiIseTcst 11 BUPYC KUBBIM opranu3smMomM. Kakumn
CBOMCTBAMHM >KHMBBIX OpPraHM3MOB 00nanaloT BHUpYychl. CTpoeHHE U CBOWCTBAa BHPYCOB.
[IpoHukHOBEHHE BUPYCOB B KJeTKH. [IpoucxokiaeHue BHpYycoB. Bupycbl kak Bo30ynuTenu
3aboneanuii. CITNMJ[. OPBU, rpunm.

Knemounwtii ypoeens yncuznu (7 u).

Knetka — mpencraBuTenbh KIETOYHOTO YPOBHS JKU3HU. 3HAUEHUE KIETOYHOTO YPOBHS KHBOM
MaTepuu. 3HaueHHE KIETOYHOTO ypoBHsA. OCHOBHAs €QUHMIIA XKU3HU U dJeMEeHTapHas (opma
KU3HU.



OBomronus NepBUYHON KieTku. JlanpHelniee yciio)kHEHHE KIeTKU. OCHOBHBIE YacTH KIIETKH.

[ToBepxHOCTHBIN KOMIUIEKC KIeTKU. [luTomnasma u ee cBoiictBa. OpraHoujibl Kak CTPYKTYpHbIE

KOMITOHEHTHI LIUTOILIA3MBbl.

XKu3Hp KkineTku. OTanbl KJIETOYHOIO LHUKIIA: MEPBBIM U BTOPOW. [MUTENBHOCTD JKU3HMU KIIETKU.

Jenenue kiaeTkd. MUTO3 MM HENPsAMOE JACJICHHWE KIETKH. bHOJIOrM4ecKkoe 3Hauye€HHe MHUTO3A.

Meiio3 — penpoaykTuBHOE JeiieHue KieTku. CpaBHEHHME MUTO3a M MeHo3a. buonormueckoe

3Ha4YECHHE MeNo3a.

[Tonsarue o xpomocomax. CTpykTypa xpomMocoM. HernctoHoBbie ¥ TUCTOHOBBIE OCNIKH. YPOBHU

KOMIIaKTHU3auu xpomatuHa. OyHKIHUHA XpoMOcoM. I'eHeTnuecknii koa. TpaHCKpUIus.

Hayka o xnerke — nutonorus. [lonstue o kierke. AHuManbKynu. I[lepBbie mMosI0XKEHUS

KJIeTOYHOU Teopun. PazBurtue yuenus o kietke. CoBpeMeHHas KJI€TOYHAas TEOpusl.

[TonsTre nenecoodpasHocTu U rapMoHUK. COOTHOLIEHNE TAPMOHMH KUBOM KJIETKU U FapMOHUU

Mupa. B3aumMocBs3b U pa3HHIIa MEXAY OHATUAMU «TAPMOHUS» U «IIPUPOJOCO0OPA3ZHOCTD.
O06001eHne u cucTeMaTru3alys 3HaHU| 10 I1aBe 2.

Monexynapuuwtit yposens sncuznu (10 u).

Oco0eHHOCTH MOJIEKYJISIPHOTO YpOBHSA ku3HH. [lommmepsl 1 MOHOMEpHl. PUNKO-XUMHUUECKHE

cBoiicTBa MoJekya. buonormueckue @QyHkumu  Mojekyd.  CTpYKTypHBIE — AJIEMEHTHI

MOJIEKYJISIPHOTO YPOBHS XkU3HU. OCHOBHBIE MPOLIECCHI, 3HaUeHUE U opranuzamnus MY K.

Heopranuueckue BelecTBa: BOJa, MHUHEpAIbHBIE COJH, JIBYOKHCH Yriepoja, KHCIOTHl U

ocHOBaHUsA. OpraHWyecKue BELIECTBA: YIJIEBOJIbI, JIMMUIbI, OCJKM W HYKJIEUHOBBIE KHUCIIOTBHI.

Crpykrypa JJHK u PHK. Pennukanus JJHK.

Cunre3 kak yactb Merabosmsma. [lonarue metabonusma. [lonstue 6nocuHTe3a 1 HOTOCHHTE3A.

CsetoBas u TemHOBas (a3wl porocuuTeza. Dotocuremsl. [{ukn Kanbuna.

[Tonsitne o 6uocuHTese Oenka. DTambl cUHTE3a Oelka: TpaHCKpHUMIMs, TpaHcisauus. [lonarue

antukonoHa. AxkuentopHas yactb PHK. Tunet PHK: TPHK u uPHK. [Tonstue noiucomsl.

[Tonatue o Owuonormyeckum pacmerieHnd. AT®, AM® u AJld. AspoOHOE IbIXaHHE.

beckucnopoaHslil 3Tan KJIETOYHOIO JBIXAHMS, WM TJIMKOJIN3. KHCIOpOAHBIA 3Tan KIETOYHOTO

neixanus. [ukn KpeOca.

OnacHocte mnonuMmepHoro wmycopa. IIpoGiema ycroitunmBoro pa3BuTusi. [nmaBHbIE (DaKTOPBI

Jerpajaiuy U paioHbl UX NposBiIeHUsA. Mojenu pa3BUTHS MUpaA. DKOJIOTHSI U HOBOE BO33pPEHUE

Ha KynbTypy. Kputepun pa3BuTus KyJibTyphl.

OO6o0mmenre U cucreMaTu3alusi 3HAHUM O CTPYKTYPHBIX YPOBHSX >KHMBOM Marepuu. Bujsl

O0uopa3zHooOpa3usi: BUIOBOE, T'E€HETUYECKOE, JKOJOTHYEeCcKoe, reorpaduueckoe, COLMAaIbHO-

3TOJIOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

O606H.[€HI/I€ U CHUCTEMAaTU3aluid 3HaHHH 110 YPOBHAM OpraHu3annuuv JKUBOH MaTCpHH:
OpraHu3MEeHHOM, KICTOYHOM HU  MOJICKYIISIDHOM. Htorosas oueHka 3HaHHUHI MCTOJOM
OMOJIOTHYECKOTO TCCTUPOBAHUL.

IInannpyembie pe3yabTaThl OCBOEHUSI Y4€OHOI0 peaMeTa
OcBoeHue y‘{66HOF0 npeameTa «buonorusy Ha YPOBHE OCHOBHOT'O 061].161"0 O6pa3OBaHI/I$I
JOJIDKHO obecreynBaTh JOCTHUKCHUC CICAYOIUX  JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U
NMpEAMETHBIX O6pa30BaTeJ'IBHBIX PE3yIbTAaTOB:

JUYHOCTHBIE PE3YJIbTATHI
Ilampuomuueckoe socnumanue:



* OTHOIIECHHE K OMOJIOTHH KaK K Ba)XHOM COCTaBJIAIONICH KyIbTYphI, TOPAOCTH 33 BKJIAJ
POCCHICKHX U COBETCKHX YYEHBIX B Pa3BUTHE MHUPOBOW OMOJIOTMYECKOW HaykH. I 'paxxmaHckoe
BOCIIUTaHUE:

* TOTOBHOCTb K KOHCTPYKTMBHOM COBMECTHOM JE€STEJILHOCTH IIPU BBIIIOJHEHUU
HCCIIEIOBAaHUI U IPOEKTOB, CTPEMJICHUE K B3aMMOIIOHHMMAHUIO U B3auMonoMolnu. /lyxoBHO-
HPaBCTBEHHOE BOCIIUTAHUE:!

* TOTOBHOCTb OLIEHUBATh MIOBEJICHUE U NMOCTYIKU C MO3ULUM HPABCTBEHHBIX HOPM U HOPM
9KOJIOTHYECKOU KYJbTYpHI;

* IOHMMAaHKWE 3HAYUMOCTH HPABCTBEHHOI'O ACIIEKTA JAEATEIbHOCTU YEIOBEKAa B MEIUIIMHE
1 OMOJIOTHH. DCTETHYECKOE BOCITUTAHHE:

* NMOHMMaHHWE POJHM OMOJOTHU B (POPMHUPOBAHUM SCTETUUYECKON KYIBTYpPBl JHYHOCTH.
L]ennocmu Hayuno2o no3HAHUA

* OpHUEHTAlMsl Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MpPEJICTaBICHUH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3AX YEJIOBEKa C MPUPOAHOM M COLMAIBHOMN
cpenoi;

* IOHMMaHUE PO OMOJIOTUYECKONW HayKu B (POPMHUPOBAHMH HAYYHOT'O MHPOBO33PEHMUS;
pa3BUTHE Hay4yHOM JI0OO3HATENBHOCTH, HHTEpeca K OHOJIOTMYECKOM Hayke, HaBBIKOB
HCCIIEIOBATENIbCKON JAESITETbHOCTH.

Dopmuposanue Ky1bmypsbl 300pP0O8bS.

* OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBbIO M YCTAaHOBKAa Ha 3J0pPOBBIH 00pa3
KU3HU (310pOBOE MHUTAHUE, COOJIIO/IEHNE TUTUEHNYECKUX MPAaBWII U HOPM, cOalaHCHPOBAHHbII
PEXUM 3aHATHH U OTJbIXA, perynspHas Gu3nyeckas akTUBHOCTD);

* OCO3HaHUE MOCIEACTBUM M HENpPUATHE BPEAHBIX MPHUBBIUEK (YIOTpeOIeHHE aKOToJs,
HapKOTHKOB, KypeHHE) W HHBIX (opMm Bpena Ans (PU3HUECKOrO M MCUXUYECKOTO 3JI0POBBS; *
coOnrofieHne TMpaBuil OE€30MacHOCTH, B TOM UHCJIE€ HaBBIKM O€30MacHOrO IOBEJIEHUs B
MPUPOIHOM Cpee;

* chOpMHUPOBAHHOCTh HaBbIKa pedUIEKCHH, YIPABIEHHE COOCTBEHHBIM SMOLIMOHAIBHBIM
COCTOSIHUEM.

Tpyoosoe éocnumanue:

* aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7au (B paMKaX CeMbH, IIKOJbI, TOPO/a,
Kpasi) OHOJIOTMYECKOM M OSKOJOrMYeCKOW HamnpaBiICHHOCTH, HHTEpPEC K MPAKTUYECKOMY
W3YYEHHUIO podecCcHii, CBI3aHHBIX C OHOJIOTHE.

Oronoeuueckoe gocnumanue:.

* OpHEHTAalLlMs HAa IPUMEHEHHE OMOJIOrMYECKUX 3HAHUM MpU pelleHuH 3ajad B 00JacTu
OKpYXaroLlEel Cpebl;

* 0CO3HAHHE PKOJOTMUYECKUX MPOOIEM U MyTeH UX PEIICHHUS;

* TOTOBHOCTb K YYaCTUIO B IPAKTUYECKOW JEATEIBHOCTH  3KOJOTHMYECKOU
HaIpaBJICHHOCTH.

Aoanmayusa obyuaowe2ocs K USMEHAIOWUMCA YCI08UAM COYUAILHOU U NPUPOOHOU
cpeoul.

* aJICKBaTHAasl OLIEHKA U3MEHSIOIINXCS YCIOBHIA;

* MPUHATHE pEeIIeHus (MHIUBHUIyalbHOE, B TPYyINIE) B U3MEHSIOIIUXCSA YCIOBHUAX HA
OCHOBAaHMU aHaJM3a OMOJOrMYeCcCKO HHPOPMALIUHY;

* [UTAHUPOBaHUE JEMCTBUN B HOBOW CUTyallud Ha OCHOBAaHUM 3HAHUN OMOJOTMUYECKHX
3aKOHOMEPHOCTEN.

METAIIPE/IMETHBIE PE3Y/IbTATHI

YHuBepcaabHbIe NO3HABATEIbHbIC 1eCTBUSA

Baszosvie nocuueckue oeticmeust:

* BBISIBJISITH M XapaKTEPU30BATh CYIECTBEHHBIC MPU3HAKH OUOJOTHYECKUX OOBEKTOB
(sBICHMIA);



* YCTaHaBIIMBATh CYIICCTBEHHBIM MPHU3HAK KJIACCU(UKAIMHA OHMOJOTHYECKHX OOBEKTOB
(SBJICHMIA, TPOIIECCOB), OCHOBAHUS JUIsi OOOOLIEHUS W CPABHEHUS, KPUTEPUH IPOBOIUMOTO
aHam3a; C y4ETOM TPEUIOKCHHON OMOJOTMYeCKON 3aJadd BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B paccMaTpuBaeMbIX (akTax ¥ HaONIOJIEHUSX; MpeaiaraTb KPUTCPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYUN;

* BBIABIATH JeUUINTBI HWHOOPMALMH, JAHHBIX, HEOOXOMUMBIX IS  pPEHICHUS
IIOCTaBIICHHOM 3aJ]a4H;

* BBISBJSITH IPUYUHHO-CJICICTBEHHBIC CBSI3U NMPU U3YYCHUU OUMOJIIOTHYECKUX SBJICHUH U
MIPOIIECCOB; JIeTIaTh BHIBOBI C HCIIOIH30BAHUEM JICTYKTUBHBIX U MHAYKTUBHBIX YMO3AKITIOUCHUH,
YMO3aKJITIOYCHHIA 110 aHAJIOTHH, (OPMYTUPOBATH THIIOTE3bI O B3aUMOCBSI3SIX;

* CaMOCTOATENIbHO BBIOMpATh CMOCco0 pemnieHusT ydeOHOW OHOJIOTMUECKOW 3adauu
(cpaBHHBaTh HECKOJHKO BAapUAHTOB PEIICHHS, BBIOMpATh HawmboJiee MOJXOJANINN ¢ y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

baszoesvie uccneoosamenvckue oeticmeusi:

* HCITOJTB30BaTh BOIIPOCHI KaK MCCIIEA0BATEIHLCKUH HHCTPYMEHT TTO3HAHWS;

* popmyIHpOBaTH BOMPOCHI, (PUKCHPYIONINE PAa3phIB MEXKIY PEATbHBIM U JKeJIaTeIbHBIM
COCTOSTHUEM CHTYaIluH, 00BEKTa, M CAMOCTOSTEIHHO YCTaHABIMBATH KCKOMOE U JIAHHOE,

* (opMupoBaTh TUNOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYXKJAECHUH, apryMEHTHPOBATb
CBOIO TIO3UIINIO, MHCHHE;

* MPOBOJUTH IO CaMOCTOSITEILHO COCTABJICHHOMY IUTaHY HAOJIOJCHUE, HECIIOKHBIN
OMOJIOTMYECKHI SKCIIEPUMEHT, HEOOJIBIIIOE HCCIAEAOBAaHUE TI0 YCTAHOBICHHUIO OCOOCHHOCTEH
Onosornueckoro oObekTa (Tporiecca) W3Y4YEHUs, TNPUUYUHHO-CICICTBEHHBIX CBS3EH W
3aBUCHUMOCTEN OMOJIOTHUECKHX 0OBEKTOB MEX Ty COO0H;

* OLIEHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAIHIO, MOJYYEHHYIO B XOJ€
HaOJIOICHUS U SKCTIEPUMEHTA,

*  CaMOCTOSTENIbHO (opmMyaupoBaTh 000OIIEHUS H BBIBOJIBI 1O  pe3yjibTaTaM
MPOBEIEHHOTO HAOIIOCHUSI, IKCIIEPUMEHTA, BIaJeTh MHCTPYMEHTAMHU OLIEHKH JIOCTOBEPHOCTHU
MTOJTy4YCHHBIX BBIBOJIOB M 0000IIICHHUIA;

* IPOrHO3MPOBATh BO3MOKHOE JalibHEHIIIee pa3BUTHE OMOJIOTMYECKUX MPOLIECCOB U UX
MOCJIEJICTBUS B aHAJOTMYHBIX WM CXOJHBIX CUTYAlMsIX, @ TAKXKE BBIIBUTaTh IPEINOJI0KEHUs 00
WX Pa3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma ¢ ungopmayueti:

* MPUMEHATh PA3JIMYHbIE METOJbl, HHCTPYMEHTBI W 3alpoChl MpHU TOUCKE U OTOOpE
Oouosnornyeckor MHGOPMALUK UM AAHHBIX U3 UCTOYHHUKOB C YYETOM MpPEIUIOKEHHON yueOHOMI
OMOJIOTMYecKOr 3a7auyu; BhIOMPATh, aHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATD
OMOJIOTMYECKYI0 MH(OPMALIHIO PA3TUYHBIX BUJOB U (hOPM MpeaCcTaBICHUS;

* HAXOJIUTh CXOJHbIE apTyMEHTHI (TMIOATBEPKAAIOIINE WK OMIPOBEPratoIUe OJHY U TY JKe
UJICI0, BEPCUIO) B PA3IMUHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

* CaMOCTOSTENbHO BBIOMPATH ONTHUMAaJbHYIO (GOpMY IMpeacTaBieHHs HHpOpMALMU U
WUTIOCTPUPOBATH pelIaeMble 33[jauid HECIO0KHBIMU CXEMaMH, AUarpaMMaMiu, UHOU rpadukod u
UX KOMOMHAIUSAMU;

* OIICHUBATh HAJEKHOCTh OMOJOTUYECKONH HH(POPMAIIUH 10 KPUTEPUSIM, TIPEIOKEHHBIM
YUUTENEM UIIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO;

* 3aIIOMUHATh U CUCTEMAaTU3UPOBATh OMOJIOTUYECKYIO HH(OPMAIIHIO.

Yuusepcanvuvie kommyHukamusHvle oeticmaus

Obwenue:

* BOCHpUHUMATh M (GOPMYIUPOBATH CYKICHHS, BbIpaXaTh OJMOLMUU B Ipoliecce
BBITIOJTHEHUS TIPAKTUUYECKUX U J1a00paTOPHBIX padoT;

* BBIpaXkaTh ce0s (CBOIO TOUKY 3pEHHs) B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOAIbHBIE CPEICTBA OOINEHHUS, MOHUMATh 3HAYEHHE COLUATBHBIX
3HAKOB, 3HATh U PACMO3HABATh MPEANOCHUIKH KOH(PIUKTHBIX CUTYAIM U CMSATYaTh KOH(DIUKTHI,
BECTH MIEPETOBOPHI;



* IOHUMATh HAMEPEHHUsI IPYTUX, MPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOCCETHUKY U
B KOPPEKTHOH (opme GopMyIInpOBaTh CBOU BO3PAKEHUS;

* B XOJIe Juajora W/WiIW JUCKYCCHH 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOii
OMOJIOTUYECKOH TeMbI M BHICKA3bIBATh UJEH, HALIEJICHHBIC HA pelIeHne OMOJIOTHYECKOM 3a1auu U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

* CONOCTaBJIATh CBOM CYXKICHHS C CYXACHUSIMHM JpPYTUX YYaCTHHUKOB JMajora,
oOHapyXHUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

* MyONUYHO NPEACTABIATh PE3YJAbTAThl BBINOJIHEHHOTO OHOJOrHYECKOTO OIBITa
(3KCrepuMeHTa, UCCIIeI0BaHus, IPOEKTA);

* CaMOCTOATEIbHO BBIOMpaTh (popMar BBICTYIUIEHHS € Y4ETOM 3ajad Ipe3eHTalUd U
0COOEHHOCTEH ayTUTOPHH U B COOTBETCTBHH C HUM COCTABJIATH YCTHBIE M MIMCbMEHHBIE TEKCTHI C
WCIO0JIb30BAHNEM WIUTIOCTPATUBHBIX MATEPHAJIOB.

Cosmecmuas OesmenbHOCMb (COMPYOHULECMBO):

* IOHUMAaTh U UCIIOJIb30BATh IPEUMYIIIECTBA KOMAHIHOW U UHAWBUIyaJIbHOM pabOThI IPU
pELIeHNH KOHKPETHOM OHOJIOrnYecKoil mpo6sieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS
IPYNIOBBIX (POPM B3aUMOIEHCTBUS IPU PEIICHUN IOCTABIEHHON yU4eOHOM 3a1auu;

* IPUHUMATh LI€Jb COBMECTHOW AESTEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBHUS MO €€
JNOCTHKEHHUIO: PpACHpeNeNiaTh pOJH, JOrOBapUBaThCs, OOCYKIaThb IMpollecc MU pe3yabTaT
COBMECTHOW pPabOThI, yMETh 0000IIaTh MHEHHUS HECKOJIBKHUX JIFOJCH, MPOSBIATH TOTOBHOCTH
PYKOBOJIUTH, BBITIOJHATH TIOPYYEHUS, TTOTIHHITHCS;

* IJIJAHUPOBATh OPraHU3aLMI0 COBMECTHON PabOThI, OMPEIENATh CBOIO poJib (C y4€ToM
MPEANOYTEHU W BO3MOXKHOCTEH BCEX YYAaCTHHKOB B3aWMOJCHCTBHSA), pacHpenessaTh 3aJadu
MEeXAy WIeHaMH KOMaHIbl, Y4aCTBOBAaTh B I'pYyMIOBbIX (opmax paboTel (0O0CyxaeHus, oOMeH
MHEHMSIMU, MO3TOBBIE LITYPMBI U UHBIE);

* BBINOJIHATH CBOKO YacThb pabOThI, AOCTUraTh Kaue€CTBEHHOI'O pe3ysbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPIUHUPOBATH CBOU JIEHCTBUSI C IPYTUMU YJI€HAMU KOMaH/IbI;

* OLICHMBATh Ka4E€CTBO CBOETO BKJIAJA B OOLIMI MPOIYKT IO KPUTEPHSIM, CAMOCTOATEIBHO
C(OpMYJIMPOBAHHBIM yYaCTHUKAaMHU B3aWMOJICHCTBUSA; CPaBHUBATh pE3yJIbTaThl C HMCXOIHOMN
3ajaueil M BKJIAJ KaXJOro 4wieHa KOMaHIbl B JOCTHIKEHHE pe3ylbTaToB, pasleisaTh chepy
OTBETCTBEHHOCTH U MPOSABIATh FTOTOBHOCTb K IIPEJOCTABICHUIO OTYETA Mepel IPYIIOoN;

* OBJAJEThb CHUCTEMOH YHMBEpPCAJbHBIX KOMMYHHMKATUBHBIX JEHCTBHH, KOTOpas
o0ecrieunBaeT CHPOPMHUPOBAHHOCTb COLMAJIBHBIX HABBIKOB W 3MOIMOHAJIBLHOIO HMHTEJIEKTa
00yJaronuxcs.

Ynueepcanvnvie pecynamuenvie oeitcmeun

Camoopeanuzayus:

* BBISBIIATH HPOOJIEMBI AJsl PELICHUs B KU3HEHHBIX U YUEOHBIX CUTYaIHsX, UCIOIb3Ys
OMOJIOTHYECKUE 3HAHMS,

* OpPUEHTUPOBATbCS B PA3IMYHBIX IMOAXOJAX IPHUHATUS pelleHUH (MHIUBUIYAIbHOE,
IIPUHATHUE PELIEHUs B IPYIIE, IPUHITHE PELIEHUH rpymmnoil);

* CaMOCTOSATENIBHO COCTAaBJIATh AJTOPUTM pelleHHs 3ajaud (WM ero 4acTh), BHIOMpATh
cnoco0 pemeHus YyueOHOM OMOIOrHYecKoll 3agauu C y4ETOM HMEIOIUXCS PECYpcoB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHPOBATh NpeAaracMble BapUaHThl pelIeHuil;

* COCTaBJIATH IUIaH JeWcTBUH (MJIaH peayn3aliid HaAaMEUYEHHOTO aJTOpUTMa pelIeHHs),
KOPPEKTHPOBAaTh NPEAJOKEHHBIM alropuT™M C Y4YETOM TOIYYEHHS HOBBIX OHMOJOIMUYECKHX
3HaHUH 00 N3yyaeMoM OHOJIOTHYECKOM OOBEKTE;

* lenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

Camoxonmpons (pegnexcus):

* BJIQJIETh CIIOCOOAMH CAMOKOHTPOJIS,, CAMOMOTHBAIIUH U pedIeKcHuu;

* JaBaTh aJICKBATHYIO OIIEHKY CUTYallUH U MpeJylaraTh IiaH e€ N3MEHEeHHUS;

* YYUTBIBATH KOHTEKCT M MpPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpHU
pemieHMH y4eOHOW OWOJIOTMYECKOM 3adayd, aJanTUpPOBaTh peIIeHHEe K MEHSIOUMMCS
00CTOSITEILCTBAM,;



* 00BSACHATH MPUYMHBI JOCTIKEHUS (HEIOCTIKEHHS) PE3YJIbTaTOB IS TEILHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OMBITY, YMETh HAXOAUTh MIO3UTUBHOE B MPOU3OIIEINICH CUTYaIIH;

* BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHMBILNXCS CUTYallUH, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEMH;

* OLICHUBATh COOTBETCTBUE PE3y/bTaTa LCJIA U YCIOBUAM.

OMOYUOHANbHBIL UHMENIeKM

* pa3nuyath, Ha3bIBaTh U YIPaBJISITh COOCTBEHHBIMU IMOLIUMSAMU U SMOLUSAMU IPYTHUX;

* BBISIBJIAATh U AHAJIU3UPOBATH IPUUMHBI SMOLIMIA;

* CTaBUTH ce0s HA MECTO JPYroro 4eJoBeKa, IOHUMATh MOTUBBI U HAMEPEHHUS APYTroro;

* PErylupoBaTh CIOCOO BBIPAKEHUS SMOLIUH.

IIpunamue cebs u Opyaux:

* OCO3HAHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €Er0 MHEHHUIO;

* IPU3HABATh CBOE MPABO HA OIIMOKY U TAaKOE K€ MPAaBO JAPYroro;

* OTKPBITOCTH cebe W JPYruM; ¢ OCO3HaBaThb HEBO3MOXKHOCTb KOHTPOJUPOBATH BCE
BOKDPYT,

* OBJQJIETh CUCTEMOW YHHUBEPCAJIbHBIX YUEOHBIX PEryISTHUBHBIX JAEHCTBUN, KOTOpas
obOecnieunBaer (HOPMUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISI MO3UIUS
JUYHOCTH), M JKU3HEHHBIX HAaBBIKOB JHMYHOCTH (yIpaBieHHus Co00#, caMOIUCIHUILINHBL,
YCTOWYMBOTO MOBECHUS).

Ilpeomemmnvimu pezynomamamu uzyuenusa npeomema «buonocua» 6 10 knacce
ABNAIOMCA CeOyloujue YMEHUA:

1) chopMUPOBAHHOCTH MPEACTAaBICHUN O POJIM U MecTe OMOJIOTMM B COBPEMEHHOMU
HAayyHOM KapTUHE MHpa; TMOHHMMaHHWE poJu Ouosornd B (GOPMUPOBAHUU Kpyrosopa u
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs] MPAaKTUYECKHUX 3a/1ay;

2) BlaJieHHe OCHOBOMOJIAralOIIMMU TOHATUAMU U MPEACTABICHUSIMU O KUBOW MPUPO/IE,
e€ ypOBHEBOl oOpraHM3alMd U OHBOJIIOLMU; YBEPEHHOE IOJIb30BaHHE OHOJIOTHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BiageHUWe OCHOBHBIMM METOJaMU HAy4HOTO TMO3HAHMS, HCMHOJIb3YEMbIMU IPU
OMOJIOTMYECKUX HCCIEIOBAHUAX IKUBBIX OOBEKTOB M HKOCHCTEM: OIMCAaHUE, H3MEpEeHue,
MpoBeJ/ieHUE HAOII0ACHUI; BBISIBICHUE U OLICHKA aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

4) chopMUPOBAHHOCTH YMEHUIN OOBICHATH PE3Y/IbTaThl OMOJOTUYECKUX SKCIIEPUMEHTOB,
peliaTh IeMeHTapHble ONOJIOTHYECKUE 3a]auu;

5) chopmMHpOBaHHOCT, COOCTBEHHOW IMO3WIUU [0 OTHOIIEHHIO K OWOJOTrHYecKOn
nH(pOpMaLIKH, MTOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB, K INI00ATBLHBIM 3KOJOTHYECKUM IIpobiieMam
U TyTSAM UX PEIICHHUS.

Ilpeomemnvimu pesynomamamu u3zyuenus npeomema «buonoczua» ¢ 11 knacce
AGNAIOMCA Cl1e0yrouiue YMEeHUA:

e OObsicHATH: poib Ouonoruu B (OPMUPOBAHMM HAYYHOTO MHUPOBO33PEHUS; BKJIAJ
OMOJIOTMYECKUX TeOpHil B OPMUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHUHBI
MHpa; €IMHCTBO >KMBOM W HEXKHUBOW TPHUPOJBI, POJACTBO JKHMBBIX OPraHU3MOB;
OTPULIATENILHOE BJIMSHHUE aJKOTOJisl, HUKOTHHA, HAPKOTUYECKUX BELIECTB Ha Pa3BUTHE
3apoJiplllla YEJIOBEKAa; BIMSHME MYTareHOB Ha OpPraHU3M YEJOBEKa; B3aUMOCBS3U
OpPraHM3MOB M OKPYKAIOIIEH Cpe/bl; IPUUMHBI IBOJIOLINH;

e Pemare »rneMeHTapHble OHOJOTHYECKHE 3a/1ayM; COCTaBIATH JIIEMEHTAPHBIE CXEMBbI
CKpEIIMBAHMS U CXEMBbI IIEPEHOCA BEILIECTB U SHEPTUH B SKOCHCTEME;

e OmmceiBaTh 0co0eii BU1a IO MOP(OTOTHUECKOMY KPUTEPHIO;

e BpIIBIATH MPUCTIOCOONIEHUSI OPraHU3MOB K Cpelie OOMTaHMs, UICTOYHUKH MYTarcHOB B
OKpYXalollel cpesie, aHTPONIOT€HHbIE U3BMEHEHHS B AKOCUCTEMAaX CBOE MECTHOCTH;

e (CpaBHHBaTh: OHOJOTHYECKHE OOBEKTHI, MPOIECCHl W JIeNaTh BBIBOJABI HAa OCHOBE
CpaBHEHUS,
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. AHaJII/IBI/IpOBaTB M OLCHUBATDH PA3JIMYHBIC T'MIIOTE3bI CYIIHOCTHU KHU3HU, ITPOUCXOKICHUSA
KHU3HU M 4YelOBEeKa, IJI0OANbHbIE SKOJIOTHYECKHE NpOOJIeMbl M IYyTH HUX PELICHHS,
MOCJICJICTBUSL COOCTBEHHOM JCSITELHOCTH B OKPYXKAKOIIEH CPe/IE;

e Haxomute wuHpOpMaNMi0O O OHOJIOTUYECKUX OOBEKTAX B PA3NIMYHBIX HCTOYHHKAX
(y4eOHBIX TeKCTaX, HAyYHO-TIOMYJISIPHBIX M3/IaHUSAX, KOMIIBTEPHBIX 0a3zax JaHHBIX,
pecypcax HTepHeTa) 1 NpaKTUYECKH UX MCIOIb30BaTh;

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC (35 HACOB)

Hazeanue Tema ypoka OcHoenvie euowl oesasmenvnocmu | Ucnonv3os
pazoena ooyuarowguxcs anue
obopyooea
HUuA
yenmpa
«Touka
Pocmay
Beéeoenue 6| 1. Conepxanne wu | Cnymanue 0ObsICHEHUN yIUTEIS.
Kypc  obwen | ctpyktypa  Kypca | CamocrosTenpHas padoTa ¢ y4eOHHKOM.
ouonocuu (4 | obmerr OUOIOTHH.
y). OcHoBHBIE
CBOWCTBA KU3HMU.
2. YpoBHH Pa6 DJIEKTPOHHBI
R — Ca OTa C Pa3/laTOMHBIM MAaTePHATOM. o TaGIHIB! H
. JylIaHue OObSICHEHUH yIUTEIISL.
KUBOW MaTEPHH. TUTaKATBI.

CamocrosTenbHas paboTa ¢ y4eOHUKOM.

3. 3HadyeHHe
MPAKTUYECKOMN
OHOJIOTHH.

MeTtoanl
OMOJIOTHYECKUX
HACCIIEIOBAHUM.

Crnymranue 0ObsICHEHUH YUUTETIS.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
Otbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKUM HCTOYHHUKAM.

4. XKuBoit mMup wu
KYJIbTYypa.

Crnymranue 00bsSICHEHUH YUUTEIIS.
CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
PaGora ¢ kapToukamu.

PaboTa B mapax.

buocgepnoiii
Ypog6eHb
arcuznu (7 u).

1. Yuenue 0
ouocdepe.

Caymanue 0ObSICHEHUH yauTes.
PaboTa B mapax.
Pabota B rpynnax.

2. IIpoucxoxaeHue
’KUBOT'O BEIIECTBA.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue 0ObSICHEHUH yauTes.
CamocrositenbHas paboTa ¢ y4eOHUKOM.

3. buonornueckas

Caymanue 0ObSICHEHUH yauTes.

SBOJIIOLUS B | CamocTrosiTenbHas paboTa ¢ y4eOHUKOM.
pa3BUTUU PaGora ¢ kapToukamu.
o6uocdepsl. Pabora B mapax.
Pabora B rpynmnax.
[ToaroToBka K KOHTPOIBHOM padoTe.
[ToBTOpEHUE MPONIEHHOTO MaTepHaa.
4. KonTponbHas | Pemienue 3aganuii KOHTpOIbHOU pabOTHI.
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pabora No 1.

5. buocdepa xak | Ciymanue oObSICHEHUN YUUTEIS. DNEKTPOHHBI
riio0anbHas Pemenue 3amay. e TabmuIpbl U
JKOCHUCTEMA. Pabora B mapax. TUTaKaThI.
Kpyrosopot OcraBneHue Kiacrepa.
BELIECTB B | Pa30op kiactepa y JOCKH.
IpUpPOJE.
6. UYenoBek Kak
Paborta ¢ pa3gaTouyHBIM MaTepUaIOM.
KUTENIb Ouochepsr C 6 .
JTyliaHue 0ObSICHEHUH yIUTEIsL.
wooero B3k € camocrostensuas paboTa ¢ yueOHHKOM.
IPUPOJIOH.
7. DKoJOruveckue P Pabora c
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
(axToph W mX Cnymanue 0ObsICHEHUI yUUTEs. repbapHEIM
SHAUCHHC. CamocrosTenbHas paboTa ¢ yaueOHUKOM. MaTepHaIom
Buozeoyenom | 1. buoreonenos | Pabora B napax.
uuecKkuil KaK ocoOblii | PaboTa B rpymnmax.
YpoeeHb YPOBEHB Pabota ¢ yueOHHKOM.
Jicu3nu (8 u). | opraHuzanun PaboTa ¢ pa3gaTouyHbIM MaTeprUaIoM.
KW3HH, OWO- W | 3alOJIHEHUE CBOIHOM TaOIHUIIEL.
9KOCHUCTEMA.
2. Crpoenne u | CocraBieHrne OHOreoeHO30B. DIIEKTPOHHBI
CBOMCTBA Pa36op crpoenns BI'TI. ¢ TabmuIbl U
OuroreoreHo3a. PaboTa B rpynmax. TJIaKaThI.
PaboTa o kapToukam.
3. JIaboparopnas PaboTa B mapax. Hudposas
pabota Ne 1. PaboTa c repbapusmu. nmabopaTopust
«IIpucnoco6nenro | BrisiBienue 3aKOHOMEPHOCTEH | 10 AKOJIOTUHU
CTh PacCTCHUH U MIPUCTIOCOOJICHHOCTH pacTeHui U | (maTauk
KUBOTHBIX K JKUBOTHBIX K YCIIOBUSIM >KU3HU B JIECHOM | OCBEIICHHOC
yCIIOBUSM XU3HU B | BI'T». TH,
JIECHOM dopmynrpoBaHUe BBIBOJIOB MO0 | BIQKHOCTH U
OHOTEOIIEHO3E. nabopaTopHOH padoTe. TEeMIIepaTyp
bI)
Pabora c
repOapHbIM
MaTepHUaIoM
4. CosmectHas | Ciymianue 0ObsICHEHUN YUUTEIs.
KU3Hb BUAOB B | PaboTa c yueOHHKOM.
OHOre0lEHO3E. PaGota o yueGHBIM KapTam.
[ToaroroBka Kk KOHTPOJIBLHOM padoTe.
5. KonrtponbHas | Pemenue 3aganrue KOHTPOJIBbHOM pabOTHI.
pabota Ne 2.
6. [Tpuuunsl | PaGota B rpynmnax.
YCTOMYMBOCTH Pabora ¢ yueOHUKOM.
OUOTeOIIEHO30B. PaGota ¢ pa3gaTo4HbIM MaTepHaIOM.
Ananus AHanM3 KOHTPOJIBHOM pabOTHI.
KOHTPOJIBHON Hcnpasnenue ommbOK, AOMYIICHHBIX Ha
paboTHI. KOHTPOJIBHOH padoTe.
7. 3apoxnenue u | Pabora B rpynmax. DNEKTPOHHBI
cMeHa PaGora ¢ yaeOHUKOM. € Ta0auIbl U
OHMOTEOIICHO30B. PaboTa ¢ pa3garo4yHbIM MaTepHAIOM. TUTAKaThI.
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8. Coxpanenne | PaboTa B mapax. [Mudposas
paszHooOpasus Pabora B rpynmax. naboparopust
BI'TI. Caymanue 0ObSICHEHUH yIUTEIS. I10 9KOJIOTUH
DKOJIOTHYECKHE Pabota ¢ mpoOieMHBIME BOITPOCAMHU.

3aKOHBI OO6cyx1eHne OTBETOB.

IPUPOIOTI0IB30BAH

usl.

IHlonynayuonn | 1. Bun, ero Crnymanue 0ObSICHCHHIA yIUTEIIS. PaboTta c
0-6U008011 KPUTECPUU U CamocrositenpHas paboTa ¢ yaeOHUKOM. | repOapHbIM
YpOGeHb CTPYKTYpa. Pabora ¢ kapToukamu. MaTepHaIOM
acusnu (16).

2. JJaboparopHas PaboTa B mapax. Hudposas

pabota Ne 2. PaboTa c repbapusmu. nmabopaTopust

«Mopdonoruuecku | Pabota 1o MOP(}OIOrHUECKUM | 110 IKOJIOTHUH

€ KpUTEpUH, KPUTEPHSIM. (maTamk

ucnoJsb3yemble pu | PaboTa Ha onpenenenre BUJIOB. OCBEILIEHHOC

OTIpeeNIeHu N dopmynupoBaHUe BBIBOJIOB o | T,

BHJIOBY. nabopaTopHoi padoTe. BIIQXKHOCTHU U
TeMIepaTyp
bI)

Pabora c
repOapHbIM
MaTepHUaIoM
3. llomymauus kak P
aboTa C pa3laTOYHBIM MaTEPUATIOM.

(bopma Crnymranne 0ObsSICHEHUH YIUTETIS.

CYIMCCTBOBAHMA CamocrosTenbHas padoTa ¢ y4eOHUKOM.

BUJA, ocobas

reHeTh4YecKas

cucrema u

OCHOBHAsl €IMHHIIA

IBOJTIOIUH.

4. Pa6 DEKTPOHHBI
Bunoo6pazoBanue Ca OTa € PAsATORHBIM MATCPHATOM. ¢ TabauIbl U
AymaHue 0ObsICHEHUI yUUTels.

R MPOUECE | CamocrosTenbhas paboTa ¢ yueOHUKOM. TUIAKATBL.

BO3HUKHOBEHUS

HOBBIX BHJOB Ha

3emuie.

5. Oransl | PaboTa ¢ pa3gaToyHbIM MaTepUaIoM. DJEKTPOHHBI

MPOUCXOKIACHUS PaGora ¢ kapToii ypoka. € TaONuIbl U

YyelnoBeKa. 3akperieHre 3HaHH 1o TeMe. ITaKaThl.

[ToaroToBka K KOHTPOILHOMU paboTe.

6.  KoutpospHas | Pemenue 3ajanuii KOHTpOJIbHOM pabOTHI.

pabota Ne 3.

7. UYenoek kak | PaGoTta ¢ pa3gaTouHbIM MaTepHaIOM.

YHUKaJbHBIH  BHJ | PaboTa ¢ kapToif ypoka.

KUBOW  mpHupoabl. | AHanu3  OmuUOOK, JOMYyIIEHHBIX Ha

Ananus KOHTPOJIbHOM paboTe.

KOHTPOJIBHOU

paboTHI.

8. Hctopus | Caymanue 00bSICHEHUH yIUTENsL.
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pa3BUTHS CamocrositenpHas paboTa ¢ yueOHUKOM.
HBOJIIOLIMOHHBIX OT1bop ™ cpaBHEHME MaTepuaia IO
njen. HECKOJIbKMM UCTOYHHKAM.

9.  Cospemennoe | Pabora ¢ pa3gaTouHbIM MaTepHaIOM.
yueHUe 00 | Cirymanue oOBbsICHEHUI YUUTEIS.
9BOJIIOLUU. CemuHapCcKO€ 3aHATHE.

10. Pesynbratel | PaboTa ¢ pa3naTouyHbIM MaTEpUATIOM.
oo U ee | Cirymanue oObSICHEHUN YIUTEIS.
OCHOBHbIE CeMuHapcKoe 3aHSTHE.

3aKOHOMEPHOCTH.

11. OcHoBHble | PaboTa ¢ pa3aToOuyHbIM MaTEPUATIOM.
HaIlpaBJICHUS Cnymanue 0ObsICHEHUI yUUTEs.
9BOJIIOLHUH. CemMuHapCKOE 3aHATHE.

12.  Ocob6ennoctu | Cnymanue 0ObICHEHUN YUUTEIS.
MOIYJIALIMOHHO- Pabora ¢ npobneMHBIMU CUTYaLTUSIMU.
BUJIOBOTO ypoBHs | Pa3bop  mpemiokeHuid 1o oXxpaHe

KU3HU. BecemupHas
CTpaTerus OXpaHbl
MPUPOIHBIX BUJIOB.

IIPUPOJHBIX BUJIOB.

13. O0600menne u
CHUCTEMAaTH3aIus
3HAHUWIL.

[ToBTOpEHME NPONAEHHOTO MaTEepHaa.
PaboTa B mapax.
CamocrosTenpHas
KapTOUYKaM.
[ToaroToBka Kk KOHTPOJILHOM padoTe.

pabota 1o

14. OO6oOmeHue u
CHCTEMAaTU3alHs
3HAHUM MO KypCy
ouomorun B 10
KJacce.

[ToBTOpEHME MPONIEHHOTO MaTepUaa.
PaboTa B mapax.
CamocrosTenbHas
KapTOUYKaM.
IToaroroBka K KOHTPOJILHOM padoTe..

pabota 1o

15. Hrorosas | Pemenue 3aiannii KOHTPOJbHON PabOTHI.
KOHTPOJIbHAS
pabora.
16. Aunanus | Pabora Hax ommOKkaMu.
KOHTPOJIbHOU Pa36op 3amanuii KOHTPOJIBHOU PaOOTHI.
paboTHI.
11 KIIACC (34 YACA)
Haszeanue Tema ypoka OcHnognule 6uovt oeamenvhocmu | Ucnonwv3os
paszoena odyuarowuxcsa aHue
000pyoosa
HUsA
uenmpa
«Touka
Pocmay
Opzanusmenn | 1. Opranusmenssiii | Cnymanue oObsICHEHUH yuuTens.
blil  ypoeens | ypoBeHb Xu3HU U | CamocTosATenbHas paboTa ¢ y4eOHHUKOM.
scuznu (17 u). | ero poib B
IPUPOJIE.
2. OpraHusMm Kak p DNEKTPOHHBI
aboTa ¢ pa3IaTOYHbIM MaTEPUAIIOM.
ouocucrema. e TabmuIBl U

Crnymanue 00bSICHEHUH yIUTeNs..
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[Ipomecchr CaMocrosTenpHas padoTa ¢ yaeOHUKOM. | TUTAKaThl.
KHU3HEICATEILHOCT
Y MHOTOKJICTOYHBIX
OpraHu3MOB.
3.  Pasmuoxenue | Ciymanue 0ObsSICHeHUN YIUTEIS.
OpraHu3MOB. CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
OnmnonotBopenue u | OT00Op W CcpaBHEHUE MaTepuana 1o
€ro 3HauCHHE. HECKOJIbKUM HCTOYHHUKAM.
4. Pazsutne | Criymanue oObsICHEHU YIUTEIs. ONEKTPOHHBI
opraHuszma ot | CamocTrosiTenbHas paboTa ¢ yY4eOHUKOM. | € TaOJUIbl U
3apOXKICHUS 1o | PaboTa ¢ kaproukamu. TUTaKATHI.
cMepTHU Pabora ¢ npe3enranueil.
(oHTOTEHE3). [IpocMoTp BHIEOPpParMEHTOB.
5. W3 wucropuu | Cnymanue oObsICHEHUH yUUTEINs.
pa3BUTHSA Pabora B mapax.
TE€HETHKH. PaboTa B rpynmax.

Pemrenue reneTnueckux 3aaad.
6. H3MeHuUMBOCTH p DJIEKTPOHHBI

aboTa ¢ pa3IaTOYHBIM MaTEPHUAIIOM.
TIPU3HAKOB Crnymanue oObsICHEHUI YUUTETIS. e Tabiuusl 1
OPraHusMa M €€ | caviocTosTensHas paboTta ¢ yueOHUKOM. [LIAKATBI.
THIIBL. PaGota ¢ J0moJIHUTENBHBIM MaTepUAIOM. Pabora ¢
repOapHbIM
MaTepHUaIoM

7. T'enermueckue | Ciymranue oObSICHCHUH YUUTEIIS. DJIEKTPOHHBI
3akoHOMepHOCTH, | CamocTosiTenbHas paboTa C yaeOHUKOM. | € TaONHIbl U
OTKPBIThIE I'. | PaGoTa ¢ kapToUKaMu. TJIaKaThI.
Meunnenewm. PaboTa B mapax.

PaboTa B rpynmax.

Pemienue reneTyeckux 3aaay.
8.  Jlurmbpunnoe | Cnymranue oObICHECHUH YUUTEIIS.
CKpeIllMBaHHUE. Pemenue nocraBieHHbIX 3a/1a4.

Pabota ¢ yueOHHKOM.

PaboTa B mapax.

PaboTa B rpynmax.

Pemenue reneTnyeckux 3aaay.
9. Pemenne | Cnymanue 00bsICHEHUN yauTess.
TEeHETHYECKUX Pemienue reneTndeckux 3aaau.
3a/ad. PaGora B mapax.

Pabota y nocku.
10. JlaGoparopnas | PaboTa B mapax.
pabota  Ne 1. | BeimonHeHue 3aJaHuil MO  PELICHHUIO
«Pemenue TeHEeTUYECKUX 3ajau.
IKCIIEPUMEHTAIbH
BIX  33Ja4 10
TCHETUKE.
11. TI'enetnueckune p DNEKTPOHHBI

aboTa C pa3IaTOYHBIM MaTEPHUATIOM.

OCHOBBI CEJIEKLIUH. o —p—— € TaONUIbI U
Bxnan H. n. MJIaKaThl.

BasuioBa B
pa3BUTHE

CamocrosTenbHas paboTa ¢ y4ueOHUKOM.
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CCJICKIIMH.

12. T'eneruka mona | PaboTa B mapax. ONEKTPOHHBI
u  HacnenoBaHue, | PaboTa B rpymnmax. e TabmuIpbl U
CLICTVIEHHOE c | Pemienne reHermyeckux 3ajau. IUTAKATHI.
HIOJIOM.
13. Pabora ¢ nmpezeHTanmen. DNEeKTPOHHBI
HacnencrBennsie Pabota ¢ yuebHukom. e Tabmuubl U
6osie3nu uenoBeka. | Pazdop TEHETUYCCKUX 0oJie3Hel | TUTaKaThl.
YeJI0BEKa.
[IpocmoTp BuIeOhparMeHTOB.
OO6cyx1eHne N0JIyYeHHBIX 3HAaHUI.
14, MeaunuHckas P DIIeKTPOHHBI
aboTa ¢ pa3laTOYHBIM MaTEPUATIOM.
reneTka 1 Cnymanue 0ObsICHEHUI yUUTEs. ¢ Tabmnup! u
AOCTHIKCHHA CamocrosrenbHas paboTa ¢ y4eOHUKOM. TIIAKATBI.
OMOTEXHOJIOTHH.
15. TBopuectBo B | PaboTa ¢ pa3gaTouHbIM MaTEpPHAIOM.
XKU3HU yenoBeka M | Ciymianue oObICHEHUN yUuTes.
oOurecTBa. CeMuHapckoe 3aHsITHE.
CocraBiieHHe POEKTa.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.
16. KontponwHas | Pemenne 3aqanuii KOHTPOIBLHOUN paOOTHI.
pabota No 1.
17. [HapcTtBo | Cnymanue 0ObsICHEHUN yIUTEIS.
Bupycsl. PaboTa ¢ 70MOTHUTEBHBIM MaTEPHAIOM.
Bupychbie CocraBiieHue Kiacrepa.
3a00J1€BaHMs. Paz6op BUPYCHBIX 3a00JI€BaHUMN.
Ananus DNeKTPOHHBIC TAOIUIIBI U IJIAKATHI.
KOHTPOJIbHOU Pabota ¢ BuneodparMmeHTamm.
paboTHI.
Knemounwtii l. Knetounsrii | Cniymianue oObsSICHEHUH yUUTEINs. DJIEKTPOHHBI
YpoeeHb YPOBEHb CamocrosTenbHas paboTa ¢ yaeOHUKOM. | € TaOJauIbl U
socusnu (7 4). | OpraHu3aLuu OTbéop u cpaBHeHHE Marepuaja IO | IIaKaThl.
KUBOM MaTepuud M | HECKOJbKUM HCTOUHUKAM.
ero poIb B
npupoJie.
2. Knerxka u ee | Pabota B mapax. Muxkpockon
CTPOCHHE. PaGora B rpynmnax. undpoBoi,
Opranounsl  kak | CocTaBieHUE ONOPHOM TaOJIUIIBL. MUKpoIpena
CTPYKTYpHBIE Cnymanue oObsICHEHUI yIUTels. paThl
KOMIIOHEHTHI IIpoBepka 3HaHUM.
IIUTOTJIA3MBI.
3. Knerounsrii | Cinymanue oObsICHEHUH yuuTens. ONEKTPOHHBI
UKL Henenue | PaboTta ¢ MOy TbHBIMU TAOIUIIAMH. € TaONuIbl U
KJIeTKu — MuTo3 u | PaGoTa c OMOJOTUYECKUM | TJIAKAThI.

MeNo03.

KOHCTPYKTOPOM.

4. Crpykrypa u

Craymanue 0ObSICHEHUH yauTes.

GbyHKIIT CamocrostenbHas paboTa ¢ yueOHUKOM.
XPOMOCOM. Pabota ¢ kapToukamu.
5. Hcropus

Pa3sBUTUA HAYKHU O
KIICTKCE.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue 0ObSICHEHUH yIUTeNs.
CamocrositenbHas paboTa ¢ y4eOHUKOM.
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6. Tapmonus wu
11e71eco00pa3HOCTh
B JKUBOW IIpUPOJIE.

PaboTa ¢ pa3naTo4HbIM MaTepUaIOM.
Caymanue 0ObSICHEHUH yIUTENS.
CamocrositenbHas paboTa ¢ yueOHUKOM.
CeMmuHapcKoe 3aHsTHE.

[HoaroroBka K OMOJIOTHYECKOMY
TECTUPOBAHUIO.
7. Bbuonormueckoe | Pemienne  3agaHuii  OMOJIOTHYECKOTO
TECTUPOBAHUE TIO | TECTUPOBAHUS.
riase 2.

Monekynapu
blil  YpO6eHb
acuznu (10 u).

1. MounekynspHslii
YPOBEHb  JKH3HHU:
3HAa4YeHHE U POJb B
IpHUPO/IE.

Paborta ¢ pa3gaToyHBIM MaTepUaIoOM.
Cnymanue 0ObsICHEHUI yUUTEs.
CamocTtosTenpHas padoTa ¢ yaeOHUKOM.
Pa6ora B rpynnax.

OOcyxIeHre BOIPOCOB.

2. OcHoBHBIE P DIIeKTPOHHBI
aboTa C pa3TaTOYHBIM MaTEPHATIOM.

XUMHHCCKHC . | Cnymanue oObSICHEHUIN YIUTEIIA. e Tabiuubl 1

COCAMHCHUI JKNBON | 1\ 1o cTosTembHAS paboTta ¢ yueOHHUKOM. TLTaKaTRL.

MATCpHH. PaGora B rpynnax.

Crpykrypa u

byHKIIIN

HYKJICHHOBBIX

KHCJIIOT.

3. [Tpornieccrt | Cnymanue 0ObSICHEHUH YIUTEIIA. DJIEKTPOHHBI

cuHTe3a B JKHMBBIX | CaMOCTOsITeNIbHAs paboTa ¢ yueOHUKOM. | € TaOJuIbl U

KJIETKaX. OTbéop u cpaBHeHHE MaTepuaja IO | IIaKaThl.
HECKOJIbKUM HCTOYHHKAM.
3anoJIHeHHEe OTIOPHON TaOJIUIIBI.

4. [Ipomieccrl | PaboTa ¢ pazgaTouyHbIM MaTEpHAIIOM. DJIEKTPOHHBI

onocuHTe3a Oenka. | Penrenue 3amayd. e Ta0JuIel U
Crnymanue 0ObsICHEHUI yUUTEIs. IJTaKaThl.
Pabota c OouosorndeckumM | buosmorundeck
KOHCTPYKTOPOM. ui

KOHCTPYKTOP

5. Momnekynsapusie | Pabota ¢ pa3gato4HbIM MaTepralioM.

MPOLECCHI Pemenue 3anau.

pacIerneHus. Cnymanue oObsICHEHUI yIUTes.
PaboTa B mapax.

6. Xumnyeckoe | Crnymanue oObsICHEHUH yUUTENs. DJEKTPOHHBI

3arpsi3HEHue CamocTrosTensHas padoTa ¢ yaeOHUKOM. | € TaOJauIbl U

OKpYy>Karomien OTbéop u cpaBHeHHE MaTrepuaia IO | IUTaKaThl.

Cpensl KaK | HECKOJIbKMM UCTOUYHHUKAM.

riobanpHas CeMuHapcKoOe 3aHSATHE.

9KOJIOTHYeCKas Pa3bop mpemnoxenuit mo Oopebe ¢

npobiema. Bpems | 9KOJIOTHYECKUMH MPOOIEMaMHU.

JKOJIOTUYECKOU

KYJIBTYPBIL.

7. 3akmovyenue: | Ciaymanue 0ObSICHEHUH yIUTes.

CTPYKTypHBIE CaMocTosTenpHas paboTa ¢ yaeOHUKOM.

YpOBHU Otbéop u cpaBHeHHME MaTepuaga [0

OpraHu3aIuu HECKOJIbKUM HCTOYHHKAM.
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JKUBOW MaTE€pHUH.

8. O6o0mmenue | Pabota ¢ pa3gaTrouHbIM MaTepHaIOM.
3HaHUM 10 Kypcy | Pemenue 3anay.

ouosorun 11 | 3akperuieHyre 3HaHUM 110 TEME.

KJ1acca. [ToaroToBka K KOHTPOJILHOU paboTe.

9. Urorosas | Pemenue 3aianuii KOHTPOJILHON PabOTHI.
KOHTPOJIbHAS

pabora.

10. Anamu3 | McnipaBienue ommoOoK.

KOHTPOJIBHOM Pa30op 3ananuii KOHTPOJIBHOM pabOTHI.
paboTHI. Caymanue 0ObSICHEHUH YIUTEIS.

Cnmcok ureparypbl

10 knacc

Jna yuumena:

1.bensie JI. K., PyBunckmit A. O., BoponioB H. H. u ap. O6mas Ouomorus;, 10—11
kimacc. M.: [Ipoceenienue, 1993.

2. IMonsuckuit FO. U. O6mas 6uonorus, 10—11xmacc. M.: TIpocsemenue, 1991.

3.Jlepuep ' M. buonorus. Tectsl u 3ananus 1 nocrynaoumx B BY3e1.- M.: AkBapuym.
[TUIIIIB, 1998

4.T'pun I1., Crayr V, Teitnop JI. buonorus. M.: Mup, 1990. T. 1—3.

5.bonbIION CHpaBOYHUK 711 IIKOJBHMKOB M TMOCTyHaromuxX B By3bl. buosorus. M.:
Hpoda, 1999.

6.KozmoBa T.A., Kyumenko B.C. buomorumss B Tabmmmax 6-11 kmaccel. CrpaBouHOE
noco6wue. - M.:[Ipoda, 2002;

7.Matrepuainsl ¢ Tectamu o EI'D

8.A.I. dparomuiios, P.JI. Mam. [Iporpammer [Ipuponosenenue. buosorus. Jkonorus: 5-
11 xmacc M.: «Benrana-I'pap» 2010 1.

9.0.I1. lynkuna  Pa3BépHyToe  TeMmarnMyeckoe IUIJaHUPOBAHUE MO  Mporpamme
N.H.ITonomapésoii .-Bonrorpan : Yuurens, 2012r.

Humepnem-pecypcol:

1. 1C: llIxomna. Penerutop. buosorus

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

3. www.bio.nature.r
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2. Ilonsuckuit FO. W. O6miast 6uonorusi, 10—11xmacc. M.: IIpocsemenue, 1991.

3.JIepuep ' M. buonorus. Tectel u 3ananus 1 nocrynarouux B BY3e1.- M.: AkBapuyM.
['UIIIIB, 1998

4.T'pun I1., Crayr V, Teitnop . buonorus. M.: Mup, 1990. T. 1—3.
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5.bonpmION CIPaBOYHUK JUIs LIKOJBHUKOB M IOCTYHAKOIIUX B By3bl. buomorus. M.:
Hpoda, 1999.

6.KozmoBa T.A., Kyumenko B.C. buomorus B Tabmumax 6-11 xmaccel. CnpaBouHoe
nocobue. - M.:Jlpoda, 2002;
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11 kmacc M.: «Benrana-I'pap» 2010 1.

9.0.I1. Aynkuna  Pa3BépHyToe Temaruyeckoe IUIJAaHUPOBAaHME IO  Iporpamme
N.H.ITonomapépoii .-Bonrorpan : Yuurens, 2012r.

10.EI'D — 2012. ®enepanbHblii 0aHK K3aMEHAMOHHBIX MarepuanoB. buomorus. ®UIN
aBTop-coctaBurelb: P.A. IlerpocoBa. M.: Dkcmo, 2011.
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