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Pasznen: «ITIOACHUTEJIBHAS 3AIITUCKA»

Pabouass nmporpamma paspaborana Juist oOydeHHs OOIIECTBO3HAHMIO HIKOJBHUKOB Ha OCHOBE JIMHUU
yaeOHO-MeTou4eckoro komiuiekta «buonorus» apropoB U.H.[TonomapeBoii u ap.

Hacrosiiass nmporpamma oTBedaeT TpeOOBaHUAM (peepanbHOro rocylapcTBEHHOIO 00pa3oBaTeIbHOIO
cTaHjaapra, 0a3MCHOro y4yeOHOro IUlaHa 00IIeoOpa3oBaTENbHBIX yupexJIeHud P®, yduTbiBaeT OCHOBHBIE
TpeOoBaHus, MpeabsBisieMble K coBpeMeHHbIM Y MK 1o 6nonoruu.

1. Hopmamuenule u npocpammHule OOKYMEHMbl.
3akoH «O6 obpazoBaHuu PDy.
2. Ilpumepnas npoepamma no npeomemy buonozus: 5—9 kaaccol. CranapThl BTOPOTO MOKOJIECHHUS. :

[Iporpamma.— M. : Benrana-I'pad, 2018. — 304 c. aBropsr: [lonomapésa 1.H., Kopaunosa
0O.A. Kyumenko B.C., Koacrantunos B.H., ba6enko B.I"., Mam P.JI., [Ipa romunos A.T"., Cyxosa T.C. u ap.

3. Yuebno-memoouuecxkoe nocobue. TeXHONOTHS TOATOTOBKH YPOKa B COBPEMEHHOW MH(DOPMAITMOHHON
oOpa3oBarenbHOU cpefie: mocodue it yaurteneit oomeoopa3. Yupexaenuii / E.B. UepHoOaii.-2-e uzn.- M.:
[Tpoceemnienue, 2016.- 56 c.- (PaGoraem o HOBBIM CTaHAAPTaM).

4. Yuebno — memoouueckoe nocobue. buonorus. 6 — 11 xnaccel. KoHCTIEKTBI yPOKOB: CEMUHApHI,
KoH(pepeHm, popMupoBaHUe KIIOUEBBIX KoMreTeHnH / aBT.-cocT. I.H. ®acesuu u ap. —Bonrorpan:
Vuurens, 2017. — 223 .: niI.

5. Yuebno — memoouueckoe nocooue. buonorus. Ilnanupyemsie pesynbratsl. Cuctema 3agaHui. 5-9
kiaccel: Boponnna [T A. mocobue ans yuureneid obmeoOpaszosar. yupexaenuii / [LA. Boponuna, T.B.
NBanoga, I'.C. Kanunosa ; nox pen. I. C. KoBanesoii, O.b. Jlorunosoii.- M. : [Ipocsemnienue,2013.

6. KontponbsHo — n3meputensHblie Matepuainsl. buonorus. 9 kimace / Coct. H.A. AprembeBa. — M.:
BAKO, 2010.

7. Buonorus. Beck mkonbHEI Kype B Tabmumax / coct. JI.B. Enkuna.- Munck: CoBpeMeHHas

mikonia: Kyssma, 2010.-2-e uzn.-416¢.

8. Jlepxkasuna T.b. Dxckypcun B ipuposy: mocodue mist yuutens / T.b. [lepkaBuna.- M.
Mmuemo3suna,2010.

9. Jlepnep I'. . «O61mas 6uonorus: noypodHsle TECThI U 3adaHus» «AxBapuym» ['UIIIIB, 2000 roxg
10. Ilonomapesa U.H., Koprunosa O. A., Yeprnosa H.M. buonorus. 9 kiacc. Y4eOHUK [T yIaIIUXCS
001ieo0pa3oBaTeNbHBIX OpraHu3aiuii opranusanuii M.: Bentana-I'pad, 2018.

[Iporpamma otpaxaet uaeu u nonoxkeHus Konuenunm 1yXxoBHO-HPaBCTBEHHOTO Pa3BUTHUS U BOCIIUTAHUSA
JUYHOCTHU TpakaaHuHa Poccuu, mporpaMmel GopMUpOBaHUS YHUBEPCATIbHBIX yueOHbIX aercTBuil (YVY]I),
COCTABJISIIOIUX OCHOBY JIJIsl CaMOPa3BUTHs U HETIPEPHIBHOTO 00pa30BaHMsI, BEIPAOOTKH KOMMYHHUKAaTHBHBIX
KaueCTB, LIEJIOCTHOCTH OOLIEKYJIBTYPHOTO, INYHOCTHOTO U NIO3HABATEIBHOIO Pa3BUTHS yUaIIUXCS.

esn kypca:

N3yyenune Ouonornum Kak y4eOHOW IUCLHMIUIMHBI NpeaMeTHOH obmactu «EcTecTBeHHO-HaydHbIE
IPEAMEThI» 00eCIeUnBaeT:

* (¢opMHpOBaHUE CUCTEMBbI OMOJOTMUECKUX 3HAHUM, KaK KOMIIOHEHTA LEJIOCTHONH HAay4YHOM KapThl
MUDA;

* OBJIaJICHHE HAYYHBIM IIOJXOJOM K PEILIECHUIO Pa3IMYHBIX 3a]ay;

* (GopMHpOBaHUE U pa3BUTHE YMEHUN (HOPMYINPOBATh TUIOTE3bl, KOHCTPYUPOBATh, IPOBOIUTH IKC-
NIEPUMEHTBI, OLICHUBATh IIOJyYEHHBIE PE3YIIBTATHI;

COIOCTABJIATh SKCIIEPUMEHTAIbHbIE U TEOPETUUECKUE 3HAHUS C OObEKTUBHBIMU pEAIUsMU JKU3HU;

* BOCIUTAaHHE OTBETCTBEHHOTO W OEpEKHOTO0 OTHOLICHHS K OKpYKaloUleW cpene, OCO3HaHUe
3HaYMMOCTHU KOHLENIUHU YCTOWYUBOIO Pa3BUTHUS;

* (hoopMupOBaHME YMEHHW W HABBIKOB 0Oe€30macHOr0 # A()(OEKTHBHOTO  HUCIOIH30BAHHUS
naboparopHOro 0OOpYIOBaHHUS, TNPOBEIACHUS TOYHBIX HM3MEPEeHHMH U aJeKBaTHOW OLIEHKU
IIOJIYYEHHBIX PE3YyJIbTATOB;

* OBJIAQJCHME METOJAaMU HAy4YHOM apryMEHTAllMM CBOUX JEHUCTBUM IIyTeM IIPUMEHEHUS



MEXMPEAMETHOTO aHau3a y4eOHbBIX 3a/1a4.

[IporpamMma 1o GMOJIOTUU CTPOUTCS C YUETOM CIETYIOIINX COAePKATEIbHBIX INHUN:

* MHOT000pa3ue U IBOIIOIUS OPTaHUYECKOTO MHUPA;

* OuoNornyYecKas MpuUpo/ia U COIMaTbHAS CYIIHOCTh YEIOBEKa;

* CTPYKTYpPHO-ypOBHEBAsi OpPraHU3AIIHsI )KUBOU MPUPOJIBI;

* IIEHHOCTHOE ¥ SKOKYJIETYPHOE OTHOIICHHE K MPUPOJIC;

* MPAKTHKO-OPHUEHTUPOBAHHAS CYITHOCTh OMOIOTUYECKUX 3HAHHIA.

Lenu buonocuueckozo 0bpazoeanuss B OCHOBHOM MIKONE (POPMYITHPYIOTCS Ha HECKOIBKUX YPOBHSIX:
100aIbHOM, METANpeMETHOM, JTUYHOCTHOM M TMPEIMETHOM, C y4eTOM TpeOOBaHMI K pe3ylbTaraMm
OCBOCHHS COJICPKAHUS TPEIMETHBIX IPOTPAMM.

[mobGanpHbie 1ETU SBISIFOTCS OOMIMMH I OCHOBHOTO 0OIIero u cpemHero (MOJTHOTro) OOIIero
oOpazoBanus. OHH ONPEACISAIOTCS COIHMAIBHBIMH TPEOOBAaHUSAMHU, B TOM YHCIE H3MEHCHHEM
COIIMATILHOM CHUTYaIlMH PAa3BUTHUS - POCTOM HH(DOPMAIMOHHBIX MEPETPy30K, HM3MEHEHHEM XapakTepa W
CHOCOOOB OOIIEHHS M COLUANbHBIX B3aUMOAECHCTBHI (00BEMBI M CIIOCOOBI MOMy4YeHUs MHGOpMAIUN
MOPOXKIAIOT  PSA  OCOOCHHOCTEH  pa3BUTHSI COBPEMEHHBIX TIOAPOCTKOB). [J00allbHBIC —1IenH
(bopMyIHPYIOTCSL ¢ YYETOM PAacCMOTPEHUS OMOJIOTMYECKOro OO0pa30BaHHs KaK KOMIIOHEHTa CHCTEMBI
00pa30BaHMS B [IEJIOM, TIOATOMY OHH SIBJISIFOTCSI HAN0OJIee OOIMMH U COITUATBHO 3HAYNMBIMHU.

Taxum 06pazom, enobanrsrbvimu yeramu OUOTOTUYECKOTO 00pa30BaHMUS SIBIISIOTCS:

* coyuanuzayus (BXOKICHUE B MHP KYyJIBTYphl H COIMAIBHBIX OTHOIICHHH) - BKJIFOUCHUE
oOyJaromuxcsi B Ty WIM HHYIO TPYIIY WM OOIIHOCTh KaK HOCHUTENEH ee HOpM, IIEHHOCTEH,
OpHUEHTAIIH, 0CBAaUBAaEMBIX B IPOIECCE 3HAKOMCTBA C MUPOM KUBOU MIPUPOJIBI;

* npuobwerue K NO3HABAMENbHOU K)Ibmype KaK CUCTEME TM03HABATENbHBIX (HAy4HBIX) IICHHOCTEH,
HAaKOIUICHHBIX OOIIECTBOM B c(hepe OMOIOTUUECKON HAYKH.

3amaum Kypca:

* OpHEHTAIUsl B CUCTEME MOPAIbHBIX HOPM U IIEHHOCTEMN: MTPU3HAHUE BHICOKOM LIEHHOCTH >KU3HU BO
BCEX €€ MPOSIBICHUSX, 3M0POBbsI CBOETO U JIPYTHUX JIIOJCH; IKOIOrMUECKOe CO3HAHKE; BOCIIUTAHUE
JT00BU K IIPUPOJE;

* pa3BUTHE I03HABATEJIbHBIX MOTHBOB, HAIPaBICHHBIX HAa IMOJIYYE€HHWE HOBOTO 3HAHUS O >KUBOU
mpupoAc; MO3HABATCIIbHBIX KAYCCTB JIMYHOCTH, CBA3AHHLIX C YCBOCHHUCM OCHOB HAYYHBIX 3HaHHﬁ,
OBIIaJICHHEM METOJJaMH HCCIIEIOBAHUS PUPOABI, POPMUPOBAHUEM HHTEIUICKTYaIbHBIX YMEHUN;

¢ OBJIAQACHHUC KIKYCBBIMHM KOMIICTCHIUAMU: y‘Ie6HO-HO3HaBaTCJII)HI)IMI/I, I/IH(i)OpMaIII/IOHHBIMI/I,
HNCHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHBHBIMHU

* (opmupoBaHuMe T[O3HABATENILHOW KYJIBTYpPhl, OCBaMBaeMOM B TIPOIECCE IMO3HABATEILHOMN
JACATCIIBbHOCTH, U CTETUYECCKOMN KYJIBTYPbl KakK CHOCOGHOCTI/I K 35MOIMOHAJIbHO-ICHHOCTHOMY
OTHOIIEHUIO K OOBEKTaM KUBOUW TIPUPOJIBI.

Obwas xapakmepucmuka Kypca «buonozus. 9 knaccy

Conepxanue Kypca OHMONOTMHM B OCHOBHOM IIKOJE sBiseTcs Oa3od Ui W3ydeHHs] OOIIMX
OMOJIOTMYECKHX 3aKOHOMEPHOCTEH, 3aKOHOB, TCOPHH B cTapiieid mkoje. TakuM o0pa3oM, coaepiKaHue
Kypca OWOIOTMM B OCHOBHOHM WIKOJNE TMPEACTaBIseT cOO0ON 0a30BO€ 3BEHO B CHCTEME HEMPEPHIBHOTO
OMOJIOTMYECKOr0 00pa30BaHHMS W SBISACTCA OCHOBOWM JIJIA IOCJCIYIOIICH YPOBHEBOW M TPOGUIBHON
muddepeHInalni.

Kypc Owomnormm Ha CTynmeHM OCHOBHOTO oOmiero oOpa3oBaHus B 9 Kjacce HampaBiIeH Ha
dbopMHUpOBaHUE y YUAITUXCA 1IETOCTHON CUCTEMBI 3HAHUN O KUBOUM MPHUPOJIE, €€ CUCTEMHOW OpraHu3aIuu 1
ABOJIIOLIMOHHOM Pa3BUTHUU OPraHu3MoB. Kypc MMeeT KOMIUIEKCHBIM XapaKTep, TaK KaK BKJIKOYAET OCHOBBI
Pa3IUYHBIX OMOJIOTHYECKUX HAYK O JKMBOU MPUPOJE: IIUTOJIOTHUN, TCHETUKH, XUMHH, SBOJIOINN, YKOJIOTHH.



OT100p comepkaHus MPOBEAEH C YUETOM KyJIbTYpPOJIOIMYECKOTO MOJIXO0/A, B COOTBETCTBUM C KOTOPBIM
yJaluecs: JTOKHBI OCBOMTh MaTepHuall, 3HaUMMBIN [uis (OpPMUPOBaHMs MO3HABATEIbHOM, HPAaBCTBEHHOU U
JCTETUYECKON KYJIBTYphl, COXpAaHEHUsI OKPYKaIOIIeH cpelbl U COOCTBEHHOTO 3[J0POBbs, Il OBCEIHEBHOM
YKU3HU U MIPAKTUYECKOMN JEATEIbHOCTH.

Marepuan Kypca 61osioruu B 9 kiacce paszieiieH Ha M4Th IJIaB.

B mmaBe 1 «OO6mue 3aKOHOMEPHOCTH >KM3HM» PACKPBIBAETCS CYIIHOCTh OHOJIOTHM KaK HAyKH.
[IKONbHUKK 3HAKOMSATCSI C METOAAMHU HCCIIEIOBaHMSA, UCTIOJIb3YeMbIMU B Omosnorud. OHM ydaTcsl Ha3bIBaTh
o0IIMe CBOWCTBA KHUBBIX OPTaHU3MOB, OOBSICHATH OOIIME 3aKOHOMEPHOCTH KMBOH NPHPOJBI, ONMPEAEIISATH
CYIIECTBYIOIME B IMPHPOJEC OMOCHCTEMBI 10 YPOBHIO OpPTraHU3allMM, pa3inyarh YETHIPE Cpelbl JKU3HU B
ounocdepe.

B maBe 2 «SIBieHus U 3aKOHOMEPHOCTH KU3HU Ha KJIETOYHOM YPOBHE» NPEACTABIEHBI CBEACHUS 00
oOMeHe BemlecTB — OuocuHTE3 Oenka U ymieBoAOB ((POTOCHHTE3), SHEPreTUYECKUd OOMEH.
OOyyaromuecs: yriayOsoT 3HAaHHUSI O COCTaBE U OCOOCHHOCTSIX CTPOCHHS M JICICHHS MPOKAPHOTHUECKUX H
9YKapUOTUYECKUX KIIETOK, CBOMCTBAaX KIETOYHBIX OpPraHOMAOB, O KJIETOYHOM IMKIEe U ero ¢asax,
IpoLeccax KU3HEAEATEIIbHOCTH KIETKH.

B miaBe 3 «3akOHOMEPHOCTH >KM3HU HAa OPraHU3MEHHOM YPOBHE» JaeTcs MOAPOOHAs XapaKTepUCTUKA
OpraHu3Ma Kak OTKpbITON cucTeMbl. ILIKOIbHUKYN 3HAKOMSITCS C 3aKOHOMEPHOCTSMU HACJIEACTBEHHOCTH U
M3MEHYMBOCTH Y OpPraHM3MOB, C CeJeKIuel kak Haykod u ee mMertonamu. Ocoboe BHMMaHHE ynensiercs
0000IIEHNIO paHee W3YYEHHOTO0 MarepHajia O CXOACTBE U OTIMYMHU YeJIOBEKa U KHUBOTHBIX, YMCTBEHHBIM
CIOCOOHOCTSIM ueloBeKa, (POpMUPYIOTCA NPEACTaBICHUS O MPUYMHAX, OOYCIOBIMBAIOIIMX COLMAIbHBIE
CBOMCTBA YEJIOBEKA.

OOyyaromuecss yrayonslOT W PAacUIMPSIOT 3HAHUS O TUIIAX M Cloco0ax pa3MHOKEHUs, 3Tamax
MH/IMBUYalIbHOTO Pa3BUTHUS, OCOOEHHOCTSX OPraHU3MOB pas3HbIX I[APCTB JKUBOM MPUPOIBI U HX
MHOTr000pa3uu, a TaKkxe
0 BUpYcax Kak IPEJCTaBUTENAX HEKJICTOUHON (POPMBI JKU3HU.

B xome wusyueHus maBbl 4 «3aKOHOMEPHOCTH NPOUCXOXACHHUS M Pa3BUTHs KU3HM Ha 3eMie»
yyaliuecss 3HAKOMSATCS C TUIOTe3aMHd M TEOpPUsMM BO3HMKHOBEHMS JKM3HM Ha Halled IUlaHeTe
(aBomonionHas teopust K.b. Jlamapka, OCHOBHBIE IOJIOKEHUS 3BONIOLMOHHOTrO yueHus Y. JlapBuHa,
COBpPEMEHHBIE MPEICTABICHHs 00 BOIIOMHU), C YCIOBUAMHU BO3HUKHOBEHUS KHU3HU HA MOJIOJION 3emiie, ¢
OCHOBHBIMH 3TallaMH pa3BUTHsI OPraHUYECKOTO MHpA.

Bonpiioe BHUMaHue yAensieTcsl BUAY, €T0 KpUTEPHUSIM M CTPYKType, mpoleccaM o0pa3oBaHUs BUOB,
pacKpbIBaeTCsl CYIIHOCTh IIPOLECCOB MHUKpPO- M Makpo- OHBOJMIOLMU. Marepuan IJaBbl MOMOXKET
chopmMupoBaTh y 00YYaIOIIUXCS MPEACTaBICHUA O (haKTOpax, HANpaBJICHHUSIX M Pe3yJabTaTax 3BOJIOLUH,
MO3BOJIUT TPUBOJHUTH JIOKA3aTELCTBA IBOJIOIMHA W TPUMEPHI IBOJIOIHMOHHBIX MPEoOpa3oBaHUIl JKUBBIX
OpPraHHU3MOB, OOBSICHSITb OCHOBHBIE 3aKOHOMEPHOCTM 53BOMIONMM. Marepuan IviaBbl 3aBeplIacTCs
paccMOTpEHHEM BOIIPOCOB aHTPOIIOI€HE3A.

Marepuai, npeacTaBlIeHHBIH B I1aBe 5 «3aKOHOMEPHOCTH B3aMMOOTHOIIEHUH OPraHU3MOB U CPEAbI»,
MOCBSIIIIEH 0COOEHHOCTSIM YEThIPEX Cpel )KM3HU Ha 3eMiie SKOJIOTUYECKUM CBA3SIM MEX1y OpraHu3MaMH U
uX oOWTaHUs. 3HAKOMCTBO C DKOJOTHYECKHMHU XapaKTEPUCTHUKAMHM TTOMYJISINI, COOOIIECTB U IKOCUCTEM
N03BOJISIET (POPMHUPOBATH Yy OOYHAIOIIUXCS MPEACTABICHUE O B3aUMOCBA3aHHOCTH U B3aWMO3aBUCHUMOCTH
BCEX KOMITOHEHTOB OHOCHEPHI.

Kypc 3aBepiaercss 3HaKOMCTBOM OOYYAIOLIMXCSI C 3aKOHOMEPHOCTSAMHU COXPAaHEHHMs M C NPUYMHAMU
YCTOMYMBOCTH TPUPOAHBIX SKOCHCTEM. PaccMaTpuBaroTCsi MOCHEACTBUSA JAESITEIBHOCTH YellOBeKa B
HKOCUCTEMAX, JKOJIOTMYECKHEe NpoOIeMBbl, poib dYeaoBeka B Ouocdepe. Y HIKOIBHUKOB (HOPMHUPYETCs
NOHUMaHHUE HEOOXOUMOCTH OEpEKHOT0 OTHOLLIEHHS K IPUPOIE.

Mecro npeamMera B 6a3MCHOM y4eOHOM TUTaHE

B ®enepanbrom 6a3ucHOM ydeOHOM 00111€00pa30oBaTeIbHOM TUIaHE HAa U3YYEeHHE OMOJIOTHH B 9 Kitacce



oTBeZIeHO 2 4 B Hemento (Bcero 68 u). Ot6op dhopM opraHuzaiuu OOy4eHHUs OCYIIECTBISETCS C YU4ETOM
€CTECTBEHHO-HAYYHOTO cojiepkaHus. bosblnoe BHUMaHME ynemnseTcs nabopaTopHbIM paboTam, MUHUMYM

KOTOPBIX OIIPEACIICH B IpOT'paMMeE.

Pasnen « INIAHUPYEMBIE PY3YJIBTATBI OCBOEHUS YUYEBHOI'O ITPEIMETA»

Locmuoicenus 06yuarouumMucs nianupyemvlx pe3yibmamos.

Nzyyenue kypca «buomorus» B 9 kiacce HampaBlIeHO Ha JOCTHXKECHUE CIEAYIOLIMX PE3YIbTaTOB
(ocBOEHME YHUBEpPCAIBbHBIX y4eOHBIX neicTBuil — Y Y]I):

JInyHOCTHBIE pe3y/IbTaThI:

* OCO3HAHUC CAUHCTBA W MECJIOCTHOCTU OKPYKAOMIECro Mupa, BO3MOKHOCTU C€Iro ITO3HAHUA U 00b-

SICHCHHA Ha OCHOBC I[OCTI/I)KGHI/II\/JI HayKU;

3HaHUE OCHOBHBIX NMPHUHIIMIIOB M TPABWJI OTHOIICHHS K XWUBOW MPUPOZIE, OCHOB 370POBOTO oOpasza

YKU3HU U 3710pOBbecOeperarox TeEXHOIOTH;

pa3BUTHE MO3HABATENbHBIX WHTEPECOB M MOTHBOB, HAlpPaBJICHHBIX Ha U3yYEHUE KUBOWU MPHUPOIbI;
MHTEJUIEKTYalIbHBIX YMEHUN (JOKa3bIBaTh, CTPOUTH PACCYXKJEHHUS, AaHAJIU3UPOBaTh, CPABHHUBATD,
JieN1aTh BBIBOJBI U JIP.); 3CTETUUECKOTO BOCIIPUATHS KHUBBIX 00BEKTOB;

OCO3HAHME NOTPEOHOCTH M TOTOBHOCTH K CaMO0OOpa3oBaHHUIO, B TOM 4YHCIE M B paMKaxX camo-
CTOSITEJIbHON JI€ATEIbHOCTH BHE ILIKOJbBI; YMEHHME ONpPENeNATh KU3HEHHbIE LEHHOCTH, OOBSCHATh
MIPUYMHBI YCIIEXOB U Heyaad B yueOHOW JeATeIbHOCTH, IPUMEHATh MOTYYeHHbIE 3HAHMS B Tpak-
TUYECKOH NEATEIbHOCTH;

OLICHUBAHMUE XM3HEHHBIX CUTyallUH C TOYKHM 3peHHs Oe30macHoro oOpas3a >KU3HU U COXpaHEHHs
3I0pOBBS;

BOCIIUTAHUE YYBCTBA FOPJOCTHU 32 POCCUHCKYIO OUOJIOTMUECKYIO HAVKY;

NOHUMAaHHUE OCHOBHBIX (DAKTOPOB, OIPENEIAIOIUX B3aUMOOTHOLICHHUS YEJIOBEKAa W MPUPOJIBI;
TOTOBHOCTh K CaMOCTOSATENbHBIM MOCTYNKaM M ACWCTBUSAM Ha Oyaro mpupoabl; (GopMUpOBaHHE
9KOJIOTMYECKOTO MBIIIJIEHUS;

NpU3HAHUE IEHHOCTH >KM3HM BO BCEX €€ IPOSIBICHUSIX M HEOOXOJUMOCTH OTBETCTBEHHOTO,
Oepe’KHOTO OTHOIICHHUS K OKPYKAIOIIEH cpefie; coOMoeHre TPaBUJI IOBEACHHUS B TIPUPO/IE;
NOHUMAaHKE 3HaYeHUs 00y4YEHUs AJIs TOBCEAHEBHOM KHU3HU U OCO3HAHHOI'O BHIOOpPA Npodecchu;
NpU3HAHUE MPaBa Ka)I0ro Ha COOCTBEHHOE MHEHHE; SMOLIMOHAIBHO-TIOIOKUTEIHHOE OTHOIICHHUE K
CBEPCTHHKAM;

YBOKUTEIHHOE OTHOLICHHE K OKPYKAIOIIUM, COOJIONCHHE KYJIbTYphl IOBEICHHS, IPOSBICHUE
TEPIUMOCTH IPY B3aUMOJEHCTBUHU CO B3POCIBIMU U CBEPCTHUKAMU;

KPUTHUYHOE OTHOIIEHHE K CBOUM IIOCTYIKAM, OCO3HAHHWE OTBETCTBEHHOCTH 3a HX IOCIIEICTBHS;
YMEHHE [IPEOI0JIEBATH TPYAHOCTH B IPOLECCE JOCTUKEHNUS HAMEUEHHBIX LEJIEH.

MeTaﬂpe}]MeTHbIe pe3yJabTaThbl:

D

noznasamenvuvie YVJ[ — GopMupoBaHHe U pa3- ue HABHIKOB U YMECHHIA:

paborarh ¢ pa3HBIMH HCTOYHUKaMHU HH(POpPMAIMHU, aHAIU3UPOBATh M OICHUBATh WH(QOpMaIuio,
peoOpa3oBbIBATh €€ M3 OJHON (GOPMBI B APYTYIO;

COCTaBJISITh TE3WCHI, PA3TMYHBIE BUIBI IUIAHOB (TPOCTBHIX, CIOXKHBIX WU T. 1.), CTPYKTYPHPOBATh
yueOHBIN MaTepual, JaBaTh ONpeAeIeHUS MOHATU;

MPOBOJUTH HAONIONECHUS, CTAaBUTh DJJIEMEHTApPHBIE SKCIIEPUMEHTHI U OOBSICHATH TOJyYEHHBIE
pE3yNbTaThl;

CpaBHMBAaTh M KJIacCHU(PHUIMPOBATh, CAMOCTOSATEIbHO BBIOMpAs KPUTEpUU [UIsl yKa3aHHBIX JIO-
THYECKHUX OTepaIuii;



CTPOUTD JIOTHICCKHUEC PACCYKACHHA, BKIIIOUAIOIIUEC YCTAHOBJICHUEC ITPUYHUHHO-CICACTBCHHBIX CBHSGﬁ;

CO31aBaThb CXEMATUYCCKUEC MOJICJIN C BBIACICHUCM CYIICCTBCHHBIX XapAKTCPUCTUK 06’LCKTOB;

ONpCACIIITE BO3MOKHBIC HMCTOYHUKH HCO6XOI[I/IMBIX CBC)ICHPIIZ, MMPOU3BOANUTL IIOUCK I/IH(i)OpMaLII/II/I,
AHAJIU3UPOBATh U OLICHUBATL €€ NOCTOBCPHOCTD,

2) pecynamusHule Y'Y/[— bopMupoBaHUE U Pa3BUTHE HABBIKOB M YMEHHUI:

OpraHu30BLIBATH CBOMO y‘-IC6HyIO W TO3HABATCIbHYIO ACATCIBHOCTL - ONPCACIIATH LCIIN pa6OTbI,
CTaBUTh 3a/1a4M, IUIAHUPOBATh (PacCCUUTHIBAThH IMOCJIEN0BATEIBHOCTD ACHCTBUM M MPOTHO3UPOBATH
pe3ynbTaThl padoThl);

CaMOCTOSATCIIBHO BLUIBUI'aThb BAPpUAHTBI PCIICHUSA IMOCTABJICHHBIX 3a1a4 U BBIGI/IpaTI: cpeacrea no0-
CTHIKCHUS LCIIU, NPCABUACTD KOHCYHBIC PC3YIIbTAThI pa6OTI)I;

paboTath 1O IJIaHYy, CBEPSATh CBOM JCUCTBUS C 1IEJbIO U, MIPU HEOOXOAMMOCTH, UCIIPABIATH OIIUOKHU
CaMOCTOSITEIIbHO;

BI>I6I/IpaTI) HCJIICBBIC U CMBICIOBBIC YCTAHOBKU B CBOUX Z[CflCTBI/ISIX M MOCTYIIKax IO OTHOLICHHUIO K
KUBOU MPHUPOJIE, 3710POBbIO CBOEMY U OKPYKAIOIIHX;

IMPOBOJUTH pa60Ty Hanqg OILINOKaMH AJI1 BHCCCHUS KOPPCKTHUB B YCBAUBACMbBIC 3HAHWA,

BJIaJICTh OCHOBAMU CAMOKOHTPOJISI U CAMOOLICHKHU, IPUMEHSTh 3T HABBIKU NPU MPUHATUU PEIICHUN
U OCYLIECTBICHUH OCO3HAHHOI'O BBIOOPA B y4EOHO! U MO3HABATENbHOMN JEATEIbHOCTH;

3) KoMmyHukamuervie YY/[— GpopMupoBaHe 1 pa3BUTHE HABBIKOB M YMEHUIA:

aJIeKBaTHO HCIIONBb30BaTh pEUEBbIE CPEACTBA IS JUCKYCCHU W apryMEHTAllMHd CBOEH IO3HUIIHH,
CPaBHHMBATh pa3HbIC TOYKH 3pPEHHUs, apryMEHTHPOBATh CBOKO TOYKY 3PEHHS, OTCTaWBaTh CBOIO
MTO3HIIHIO;

CJIIIATh W CIBIIIATH IPYTO€ MHEHUE, BCTYIATh B JIUAJIOT, BECTH JTUCKYCCHUIO, ONIEPUPOBATh (pakTamH,
Kak JUIsl IOKa3aTelIbCTBA, TAK M JUISl ONIPOBEPIKEHHUS CYIIECTBYIOMIEIO MHCHHS,

HMHTETPUPOBATHCS U CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMHU;
y4acTBOBATh B KOJUICKTHBHOM OOCYXJICHHH MTPOOIIEM.

IIpeameTHbIe pe3ybTaThI:

1) 6 nosnasamenvrotl (unmenekmyanvpHotl) chepe:

BJIaJIETh OCHOBAaMH HAaY4YHbIX 3HaHUH O )KMBOI MPHUPOJE U 3aKOHOMEPHOCTSX €€ Pa3BUTHUS, BbIACTATH
CYIICCTBCHHBIC ITPU3HAKU OMOJIOTHYECKNX OOBEKTOB U nmponeccoB, OCHOBHBIC CBOMCTBA KM BBIX
CHUCTEM, LIapCTB KUBOU NMPUPOJIbI, CHCTEMATUKH U NPEACTABUTEIIEH Pa3HBIX TAKCOHOB;

OOBSICHATH pPOJIb OMOJIOTMM B TNPAKTUYECKOM JAEATEIbHOCTH JIOJIEH; MECTa M pOJIM 4YEJOBEKa B
NpUPOZE; PO PA3IUYHBIX OPraHU3MOB B OKM3HHM 4YeJOBEKa; 3HAYEHUS OHOJOTHYECKOro
pa3HooOpa3ust Ui coxpaHeHus Ouocdepbl; MEXaHM3MOB HACIEIACTBEHHOCTH M HM3MEHYHBOCTH,
BUJI000pa30BaHUs U MPUCTIOCOOICHHOCTH;

XapaKTepU30BaTh OMOJIOTHIO KaK HayKy, YPOBHHM OpraHM3allMM >KMBOH MaTepuu, METObl Onoo-
TMYECKOil Hayku (HaOofeHNe, SKCIIEPUMEHT, U3MEPEHNUE), HayuHble AUCLIUIUINHBI, 3aHUMAa0 IIUECs
HU3YUCHUEM KUBHCACATCIIbHOCTH OPraHU3MOB, U OLICHUBATH UX POJIb B IO3HAHUHU KUBOH MMPUPOALI;
IMPOBOAUTH OMOJIOTHYECKHE HCCIICAOBAHUA U ACIATh BBIBOJAbBI HA OCHOBC IOJYUYCHHBIX PE3YJIbTAaTOB,
JEMOHCTPUPOBATh yMEHHMsI paboTaTh C  YBEJIMYMTEIbHBIMM INpHOOpaMH, H3rOTaBIUBAaTh
MUKpOIIpenaparhl;

IIOHUMAaTh 0COOEHHOCTH XMMHMUYECKOTO COCTABA >KUBBIX OPraHU3MOB, POJIb XUMHUYECKUX IEMEHTOB
B 00pa30BaHUM OPraHUYECKUX MOJIEKYI, MPUHIUIIBI CTPYKTYPHON OpraHu3ali U QyHKIHUU yIIie-
BOJIOB, )KHPOB U O€JIKOB, HYKJIEMHOBBIX KHCIIOT;

XapaKTepU30BaTh BKJIAJ MaKpOAJIEMEHTOB U MHUKPOXJIEMEHTOB B 00pa30BaHHME HEOPIaHUYECKUX U
OpPraHUYECKHUX MOJIEKYJ KMBOI'O BELECTBA, XMMUUYECKHUE CBOMCTBA M OMOJIOIMYECKYIO POJb BOIBI,
KaTHOHOB ¥ aHHOHOB B 00€CII€UEHHNH IIPOLIECCOB )KU3HEESITEIbHOCTH;

CPaBHMBATh KJIETKM OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHM3MOB, 3HaTb CTPOEHUE IIpO-



KapHMOTHYECKOM M JYKapHOTHYECKOM KIIETOK, XapaKTepU30BaTb OCHOBHBIE IOJOXKEHHS KIETOUHOU
TEOPUU CTPOEHUS OPTaHU3MOB;

+  JIOKa3bIBaTh IPUHAJIC)KHOCTh OPIaHU3MOB K Pa3HbIM CUCTEMaTHYECKUM IpyIam;

- ONTUCHIBATh OOMEH BELIECTB W IPEBpAIICHUE HHEPTUU B KJIETKE; NMPUBOAMUTH IOIPOOHYIO CXEMY
nporecca OMocuHTe3a OENKOB; XapaKTepHU30BaTh OPraHU3alMI0 METaboInM3Ma y NPOKapuoT; IreHe-
TUYECKUH ammapar OakTepuid, CiopoodpazoBaHuE, pa3MHOKECHHE,

- XapakTepu30BaTh (YHKLUUU OPTraHOWJOB ILUTOIJIA3Mbl; OINpPENeNATh 3HAaueHHEe BKJIIOYCHUH B
KU3HEAESITEIbHOCTD KIIETKH;

+  CpaBHHUBaTh pAa3JIUYHbIE IPEACTABICHUS €CTECTBOUCIBITATENIEH O CYLIIHOCTH >XUBOM INPUPOIBL;
XapaKTepHU30BaTh OCHOBHBIE NIOJIOKEHUS dBONMOLIMOHHON Teopuu JK.b. Jlamapka, yueHus

Y. lapBuHa 0 ectecTBeHHOM oTOOpe, B3miAAbl K. JIMHHEs Ha cuCTeMy JXMBOTO MHpa; OLIEHUBAaTb
3HaueHue teopun JK.b. Jlamapka u yueHns
Y. NapBuHa A pa3BUTHsI OMOJIOTHH;

+  OIpeNeNsTh MOHATHS «BUI» U «IIOMYISIM», 3HaAUYEHUE MEKBUIOBOW OOpPHOBI C aOMOTHYECKUMU
(akTOopamMu cpesibl; XapaKTepru30BaTh MPUUYUHBI OOPHOBI 3a CYIIECTBOBAHUE;

+  OLEHUBAaTh CBOMCTBA JOMAalIHMX >KMBOTHBIX M KYJIBTYPHBIX PACTEHUH 110 CPABHEHUIO C MX JUKUMHU
peaKaMu;

+ TIOHMMAaTh CYIIHOCTb IIPOLIECCOB IIOJIOBOTO Pa3MHOKEHHUs, OIUIONOTBOPEHHMsSI, WHIWUBUIYaIbHOTO
pa3BUTHSA, TAMETOTeHE3a, Meil03a U X OMOJIOTHYECKOE 3HAYCHHUE;

+  XapaKTepu30BaThb OHMOJIOTMYECKOE 3HAu€HHE OeCNoJoro pa3MHOXKEHHS, ATallbl 3MOPHUOHAIBHOIO
pa3BUTHSL, JTalbl OHTOTEHE3a NPHU NPSAMOM IOCT- SMOPHUOHAIBHOM pPa3BUTHH, (OPMBI MOCTIM-
OpHOHAIBHOIO MEPUOJa Pa3BUTHUS, OCOOCHHOCTH NMPSIMOTO Pa3BUTHUS; OOBACHATH MpoLEecc Meio3a,
NPUBOJAIIMN K 00pa30BaHUIO TalNIOMJHBIX T'aMET; OINUCHIBAaTh HPOLECCHI, NPOTEKAoUIUe Ipu
JpOoOJIeHUH, TACTPYJSALMU U OPraHOT€HE3E;

- pa3nuyarb COOBITHSI, CONPOBOXKAAIOUINE pa3BUTHE OpraHU3Ma HpU IOJTHOM M HEMOJHOM Me-
Tamopdo3e, OOBACHATh OMOIOTUYECKUI CMBICI Pa3BUTHS ¢ METaMOP(HO30M;

+  HCIOJIB30BAaTh TE€HETHMYECKYI0 CHUMBOJIMKY; BBIIMCHIBaTh I'€HOTUIIBI OPraHM3MOB M HUX TaMEThl;
CTPOUTH CXEMBbl CKpEUIMBAHMsI NPU HE3aBHCHUMOM M CLEIUIEHHOM HACJIEOBaHMM, HACIIEJOBAHUH,
CLEIUIEHHOM C IIOJIOM; COCTaBJIATh IPOCTEHIINE POJOCIOBHBIE U PEIIATh I'€HETUYECKUE 3a]auy;
XapaKTepU30BaTh TE€HOTUII KaK CUCTEMY B3aUMOJICHCTBYIOIIMX T€HOB OpraHU3Ma;

+  pacro3HaBaTh MYTallHOHHYIO U KOMOMHATUBHYIO U3MEHUUBOCTb;

+ TIOHMMAaTh CMBICI M 3HAYEHHUE SIBJICHMN TeTepo3uca U NOJIUIUIONINH, XapaKTepU30BaTb METObI
CeNIeKINH (THOPUAN3AIIIO U 0TOOD);

+XapaKTepU30BaTh OCOOCHHOCTH MPUCTIOCOOUTEIILHOTO TTOBEICHNS, 3HAYCHNE 3a00ThI O TIOTOMCTBE JIJIS
BBDKUBAHMSA, CYIIIHOCTh TEHETHUECKUX MPOLECCOB B MOMYNIALUAXK, (POPMBI BUI000pa30BaAHMS;

+OTNUCHIBATh OCHOBHBIC HAIPABJICHUS SBONIONUN (OMOJOTUYECKUH TPOrpecc W OMOJIOTHMYECKUH pe-
rpecc), OCHOBHBIE 3aKOHOMEPHOCTH U PE3YJbTaThl IBOJIOLUY;

TIPUBOJIUTH IPUMEPHI MIPUCTIOCOOUTETHHOTO CTPOEHUS TeJa, TOKPOBUTEIHCTBEHHONW OKPACKHU

MIOKPOBOB U TIOBEJACHUS; OOBSICHSATH, IOYEMY TMPHUCIOCOONECHNS HOCSAT OTHOCHUTENBHBIM Xapakrep;
OOBSACHATh NPUYMHBI pa3feieHUs BMJOB, 3aHMMAIOUIMX OOIIMPHBIN apean OOMTaHUS, HA IMOMYNALNY;
XapaKTepHU30BaTh MPOLECC IKOJIOTUYECKOro U reorpauyeckoro BUA000pa30BaHMs; OLEHUBATh CKOPOCTh
BUJ000pa30BaHMsl B pa3IMUHBIX CUCTEMAaTHUECKUX KATETOPHSIX )KUBOTHBIX, PACTEHUH U MUKPOOPTraHU3MOB;
XapaKTepHU30BaTh MYTH JOCTHKEHUS OHOJIOrMYEcKOro mnporpecca — apoMopdos, HauoaganTanuio u
O0IIyI0 JlereHepalyio; MNPUBOAUTHE MNPUMEPHl TOMOJOTMYHBIX M AHAJOTMYHBIX OpPraHOB; OIUCHIBATh
IBYOKYIIME CHIIBI AaHTPOIIOT€HE3a, MOJIOKCHHUE YEIIOBEKA B CUCTEME JKMBOTO MHpPA, CBOMCTBA YEJIOBEKA KaK
OMOJIOTMYECKOTO BU/IA, 3TAlbl CTAHOBJICHUS YeJIOBEKa KaK OMOJIOTMYEeCKOro BUAA;

XapaKTEPHU30BaTh POJIb NPSAMOXOXKIACHHUSA, Pa3BUTHS IOJIOBHOIO MO3ra M TpyJda B CTAHOBIICHUHU YEJIOBEKQ,
BBISIBJISITH MPHU3HAKM CXOACTBA U Pa3Muusi B CTPOEHHM, OOpaze >KU3HU M IOBEACHUU >KUBOTHBIX M



YeJIOBEeKa; 0CO3HABAaTh AHTHHAYYHYIO CYIIHOCTh PAaCH3Ma; OMMCHIBATH PAa3BUTHE KHU3HU Ha 3eMiie B Pa3HbIC
NEepUOJIbl; CPaBHUBaTb W  COINOCTABISATh COBPEMEHHBIX M MCKONAEMBIX JKMBOTHBIX HM3YYEHHBIX
TaKCOHOMHYECKHX TPYII MEXay co00ii; XapaKTepru30BaTh KOMIIOHEHTHI )KUBOTO BEIECTBA U €r0 (YHKIIHH,
CTPYKTYpY M KOMIIOHEHTHI OHMOC(Epbl; 0CO3HABaTh IOCIEACTBUS BO3IACHCTBHUSA UelIOBEKa Ha Ouocdepy;
3HaThb OCHOBHBIE CIOCOOBI M METOABI OXpaHbl NPHUPOJbI; XaPaKTEPU30BaTh pOJIb 3aMOBEJHUKOB B
COXpPaHEHHWH BHUAOBOTO pa3zHOOOpasusi; KiIacCU(UIMPOBATH HIKOJIOTUYECKHE (HaKTOPhI: Pa3IuyvaTh
IPOXYLIEHTH, KOHCYMEHThl W PpEeIYyLEHThI; XapakTepu3oBaTh Ouomaccy 3eMiH, OHOIOTHYECKYIO
MPOIYKTUBHOCTH;, ONKCHIBATh OHMOJIOTUYECKHI KPYrOBOPOT BEIIECTB B TMPUPOJAE: XapaKTepH30BaTh
JeiicTBUE a0MOTHYECKUX, OWOTMYECKMX U aHTPONOIeHHBIX (PAKTOpOB Ha OWOIIEHO3; OIMUCHIBAThH
HKOJIOTUYECKHE CHCTEMBI: MPUBOAUTH MPUMEPHI CAMOPETYISINH, CMEHBI OMOIIEHO30B M BOCCTAHOBIICHHS
OMOIIEHO30B: XapaKTepU30BaTh (POPMBI B3aUMOOTHOIIEHUHN MEX/y OpraHU3MaMHu;
MPUMEHSTH Ha TIPAKTHKE CBEICHUS 00 HKOJIOTUYECKUX 3aKOHOMEPHOCTSIX;
4) 6 yeHHOCMHO-OpUeHMAaYUOHHOU Cghepe: 3HATH OCHOBHBIE INpaBHJIa MOBEACHUS B MPHPOAEC M OCHOBHI
37I0pOBOTO 00pa3a KU3HH, IPUMEHSITh UX Ha TPAKTHKE;
NPUBOIUTH JIOKA3aTeIbCTBA B3aWMOCBSI3M YEJIOBEKA W OKPYXKAIOIMIEH Cpeabl, 3aBUCHMOCTH 3I0POBBS
YeJI0BEeKa OT COCTOSIHUS OKPYKAromen
cpebl, HE0OXOMMMOCTH 3aIIUTHI CPEIbl OOMTAHMUS YETOBEKa;
.+ OLICHMBATh MOBE/ICHHE YEJIOBEKA C TOYKH 3PEHUS 310pPOBOT0 00pa3a KU3HM; Pa3ndarh CheJOOHbIC U
SITTOBUTBIC PACTCHUS U TPUOBI CBOCH MECTHOCTH;
- QHAJM3MPOBATh M OICHUBATH MOCIEACTBUS JIESITEIBHOCTH YeJIOBEKa B MPHUPOJIE, BIUSHHE (aKTOPOB
pHCKa Ha 3710pPOBbE YEIOBEKA;
3) 6 cdhepe mpyoosoti desmenvHOCmU:
+ 3HaTh U cOOJIONATh MIpaBUiIa pabOThl B KaOMHETE OMOJIOTHH;
- coOmonath npasuia paboThl ¢ OMOJOrMYECKUMHU NMPHOOpaMH W MHCTPYMEHTaMH (IpenapoBalibHbIe
UIIIBI, CKAJIBIIEIH, JTYIIBI, MUKPOCKOTIBI);
4) 6 chepe usuueckoii deamenvrocmu: TEMOHCTPUPOBATH MPHUEMbI OKa3aHUS NMEPBOM MOMOIIHM MPH OTPaB-
JICHUH SIOBUTHIMU PACTEHUSIMHU M TPHOAMH, YKYCE )KUBOTHBIMH:
5) 6 acmemuueckoii cghepe: OLIEHUBATD C ICTETUIECKON TOUKH 3pEHHS OOBEKTHI )KUBOW NPUPOJIBI.

Pa3nen: «COAEP)KAHUE YYEBHOI'O ITIPEJMETA»
1. Cmpykmypa kypca.:

Noe n/n | Haumenosanue pasoena, 2nagvl (memot) Konuuecmeo uacos
1 I'maBa 1. OGmue 3aKOHOMEPHOCTH KHU3HH 4 u.
2 I'maBa 2. SIBjieHHS] 1 3aKOHOMEPHOCTH KU3HHU HA KJIETOYHOM YPOBHE 11 4.
3 ['maBa 3. 3aKOHOMEPHOCTH KHU3HU HA OPraHU3MEHHOM YPOBHE 19 u.
4 I'maBa 4.3aKOHOMEPHOCTH IPOUCXOKJICHHS U Pa3BUTHUA KU3HU HA 3emuie | 19 4.
5 [maBa 5. 3akOHOMEpPHOCTH B3aMMOOTHOIIIEHUH OPraHU3MOB U CPEJIbI 12 4.
6 Hrorosoe noBropeHue 3 4.
Hroro 68 u.

1.1. ucnonvzosanue pezepsa yuebHO20 6peMeHU.

Ha uzyuenue xypca orBoautcs 684., 3a rox 67 4. 1 yac BeIlIafaeT Ha Npa3IHUYHBIN AEHb-5 Mas, IporpamMmma
OyzeT npoiIeHa 3a CUeT yPOKOB UTOTOBOIO MTOBTOPEHMUS.

2. Ocnosroe codeporcanue no memam.

B mpomecce m3yuenus mnpeamera «bumosiorms» B 9 Kiacce ydampecs OCBaWMBAIOT —CIEAYIOIIHE
OCHOBHBIE 3HAHUS, & TAK)KE BHITIOJHAIOT JIabopaTopHbie padoTsl (nanee — JIP.).




I'masa 1. O0mue 3aK0OHOMEPHOCTH KU3HHU. (4 YacoB)

buonocus — nayka o sicueom mupe: OUONOTHUSA- HAyKa, UCCIEMYIOMIAs KU3Hb; U3YUCHHE MPUPOIBI B
oOecrieyeHUN BBDKHMBAHUS JIoed Ha 3emuie; OMOJOTMS — CHUCTEMa Pa3HBIX OMOJIOrMYECKUX oOnacTen
HayK{ OMOJIOTHH B MIPAKTUYECKOM NEATEeILHOCTH JIOeH

Memoowvl Ouonocuyeckux ucciedosanuii: MHOTOOOpa3ue METONOB OHUOIIOTUYECKHUX HCCICIOBAHMI:
HaOIIoOIeHne, M3MEPEeHHe, CpaBHEHME, OMHMCAaHMEe, DKCIEPHUMEHT, MOJENMpOBaHWE; MpaBuia paboThl B
KabuHeTe OWoMoTHHM ¢ OWONOTHYSCKUMHU MPUOOpaMH W HMHCTpyMEHTaMu. Oowjue c80UCMBa JHCUBIX
Op2aHUu3MO8: OTIMIUTEIbHBIC PU3HAKH )KMUBOTO U HEXKUBOTO — XMMHUYECKH COCTaB, KIIETOYHOE CTPOCHHE,
0oOMEH BeIIEeCTB, Pa3MHOXXECHHE, HACIIEACTBEHHOCTh, W3MEHUYMBOCTh, POCT, Pa3BHTHE, Pa3IPaKUMOCTB;
B3aMIMOCBSI3b )KHBBIX OPTaHU3MOB U CPEJIBI.

MHnoeoobpasue opm dcuznu: Cpensl KU3HU Ha 3eMiie U MHOrooOpaswe MX OpPraHU3MOB; KIIETOUYHOE
pazHooOpasre OPraHu3MOB M MX LIAPCTBA; BUPYCHI - HEKJIETOUYHAs (popMma KHU3HM; pa3zHOooOpa3ue OnocucTeM.
OT OTOOpaXkarolee CTPYKTypHBbIE YPOBHU OpTaHU3aNUH XKI3HH (OCHOGHbIE NOHAMUS, KOTOPBIE HEOOXOAMMO
YCBOHUTH OOydaromemMycs Iocje W3ydeHHus IaBel 1: Omocucrema Ouocdepa, HAONIOICHHWE, ONMUCAHUE,
U3MEpPEeHHE CpaBHEHHE, HKCIEPUMEHT (OMbIT), MOJCIUPOBAHME, MPU3HAKH IKUBOTO, OMOIOTHMYECKOE
pazHo00Opa3ue CTPYKTYpPHBIC YPOBHH OpTaHU3AIMH >KU3HU (MOJICKYJISIPHBIN, KJIETOYHBIM, OPTaHU3MEHHBIH,
MOMYJISIIUOHHO-BUA0BOM, OMOTEOLIEHOTHYECKH, OMOC(EpHBIil.

I'maBa 1. O6uie 3aKOHOMEPHOCTH KH3HHU (4 4acoB)

Ne Paznen YV
paszae | mporpammbl [IpenmeTHbIC MeranpeameTHble JIngHOCTHBIE
na
1. Oomme Obvsacusams ponb Ononorun | Yuenue c(hOpMHPOBAHHOCTH
3aKOHOMEPHOC | B MPAKTUYECKON - paboTaTh ¢ pa3HBIMU NI03HABATEIBHBIX
TH )KHU3HU. ACATCIIbHOCTH J'IIOI[Cﬁ. HUCTOYHHKaAMU HHTCPCCOB U
Ononornyeckon MOTHBOB,

Osnadesams METOTAMA
OMOJIOTUYECKON HAYKH:
IOCTAHOBKA OMOJIOTMYECKUX

WHPOPMaIH, aHAIN3UPOBAThH
U OLICHUBATh UH(OPMALIUIO,

HaIpaBJIICHHBIX Ha
W3YUYEHHUE )KUBOU

peoOpa3oBHIBAThH PUPOJIBI
HKCIIEPUMEHTOB H .

uH(pOpPMALIUIO U3 OJHOM
00BbACHEHHE UX

(bOpMEI B IpyTYIO.

Pe3yabTaTOB.

Bwvioenams oTIRYATENBHBIE
MIPU3HAKH KHBBIX
OpPraHU3MOB

CpasHusams GMOIOTHIECKU
€ 00BEKTHI, IeNIaTh BHIBOIBI
Y YMO3aKJIIOYeHHS Ha
OCHOBE CpaBHEHUS

- aJICKBaTHO MCIOJIb30BaTh
peueBble cpecTBa A
JMCKYCCUU U apT'yMEHTaI1H
CBOEH NO3ULINH, CPAaBHUBATh
pa3Hble TOYKHU 3PEHUs,
apryMeHTUPOBaTh CBOIO
TOYKY 3pEHUs1, OTCTanBaTh
CBOIO MO3UIIUIO.

- aHAJIN3UPOBATh U
OIICHUBATh HH(POPMAIIHIO,
peoOpa3oBbIBATH
WHPOPMAIIUIO U3 OTHOM

(GbOpMBI B IpYTYIO.

I'nasa 2. SIBjieHMsI M 3AKOHOMEPHOCTH KU3HU HA KJIETOYHOM ypoBHe. (11 yacoB)

MHnoeoobpasue Kiemox: MHOToOOpa3ue THUMOB KJIETOK (CBOOOMHOKHUBYIIME M OOpa3yroOIIUe TKAHH

HPOKAPUOTHI, 3YKAPHOTHI); POJIb YUEHBIX B U3YUECHUU KIIETKH

Xumuueckue eeuecmea 6 Kiemke: 0COOEHHOCTH XMMHUYECKOIO COCTaBa KUBOM KJIETKH U €ro CXO0ACTBO




pasIMYHbIX THUIIOB KJIETOK; HEOpPraHWYeCKWEe M OpraHMYecKHe BeIeCTBa KIETKH; COIEp)KaHUE BOJIBI,
MUHEpAJIbHBIX COJIeH, YINEBOAOB, JUMHIOB, OEJIKOB B KJIETKE M 5 opraHu3Me M UX (QyHKIMH B
KU3HEJCSITEIbHOCTH KIETKH.

Cmpoenue kniemku. CTPYKTypHBbIE YacTH KIIETKM — MeMOpaHa, sIpo, IUTOIJIa3Ma C OPraHOWJIaMU H
BKJIIOYEHUSIMH; LIUTOILIa3Ma — BHYTPEHHSISI Cpefia KISTKH; OTIIMYMS KUBOTHON KJIETKH OT PACTUTEIHHOM.
Opeanouowvl Kiemxu u ux ¢QyHkyuu: MeMOpaHHBIE HEMEMOpPaHHBIC OPTaHOUMBI, OTIMYUTEIBHBIE OCO-
OEHHOCTH MX CTPOEHUS U (PYHKIMHU; KIETKa KaK JIEMEHTapHas )K1Basi CUCTEMa.

Obmen sewjecms — 0CHOBA CYU eCMBOBAHUS KTEMOK.

noHsATHE 00 OOMEHe BeIIeCTB KaK COBOKYITHOCTH  XMMHUYECKHUX pEakiui, 00ecredrBaonnx
KHU3HEAEATEIbHOCTh KJIETKH; 3HAY€HHE aCCUMWIILMM M JUCCUMMIISIIUMU B KIETKE; paBHOBECHE
HHEPTEeTHUECKOTO COCTOSHHSI KIIETKH - 00eCTI€UeHNE €€ HOPMAIBHOTO (PYHKIIMOHUPOBAHUSI.
buocunmes 6enka 6 orcusou xknemke: TOHATHE O OWOCUHTE3€: ATalbl CHHTE3a Oelika B KIETKE;, pOJib
IIUTOTJIa3MBI B OMOCHHTE3€ OeJKa; poJib HYKJIEWHOBBIX KHUCIIOT, pHOOCOM B OMOCHHTE3€ OEIIKOB.
buocunmes yeneeoooé — ¢homocunmes: noHaTre o (OTOCHHTE3€ KakK IMPOLECCE CO3/AaHUS YIJIEBOIOB B
KJIETKE; J[B€ CTaJAuM (POTOCHHTE3a — CBETOBAasi M TEMHOBAasl; YCJIOBMS NPOTEKaHHsI (POTOCHUHTE3a U €ro
3HAUEHUE [yl IPUPOJIBI.

Obecneuenue Knemox 3Hepaueli: IOHITHE O KIIETOYHOM JIBIXaHUHU KaK O mpoliecce 00ecreueHus KIEeTKU

SHEpruel; CTauu KJIETOYHOTO AbIXaHUs - OecKucaopoaHast ((pepMeHTaTUBHAS, WM [IMKOJIN3) U KUCIOPO.I-
Hasi poJib MUTOXOH/IPUI B KIIETOYHOM JIbIXaHUH.
Pazmnooicenue knemxu u ee stcusnenHulil Yyuka: PasMHOXKEHUE KIIETKHU ITyTeM JIEJIEHUs] — 00l1iee CBOWCTBO
KJIETOK OJHOKJIETOYHBIX M MHOTOKJICTOUHBIX OpPraHU3MOB. JleieHHe y MpOKapuoT — JIEJIEHUE KIETKH
HaJ/IBOE; JEJICHUE KIIETKU Y 3YKapuoOT; )KU3HEHHbIHN IIUKJI KJIETKH — uHTepdaza, MUTO3; (a3bl MUTO3a; pa3-
JIeJICHUE KJIETOYHOI'O COJIEP’KUMOTI0 Ha JIBE JOUYEPHUE KIETKH.

OcHnosHble nousamus, KOTOpPble HEOOXOIUMO YCBOUTH OOy4arolleMycs IOCJIe H3yuyeHHs IJaBbl 2:
IPOKapUOThl. JYKapUOThl, OPraHOUABI KIETKH, MOHOMEpbI, MOJIMMEpPbI, HYKICHHOBBIE KHUCIOTHI,
wykneotunsl, JIHK, PHK. AT®, dbepmentsi, Ouocunre3, (HOTOCHHTE3, Me- TaOOIHM3M, ACCUMMISAIINSA,
JTUCCUMMIISALIUS, TTIMKOJIN3, KIIETOYHOE (TKaHEBOE) JbIXaHUE, MUTO3, HHTEp(a3a, KICTOUHBIN [IUKII.

JL.P. Ne 1 «MHoroo6pa3ue ki1eTok 3ykapuoT. CpaBHEHU € PaCTUTENBHBIX U )KUBOTHBIX KJIETOK);

JL.P. Ne 2 «PaccMaTrprBaHue MUKPOIIPENAPATOB C ACIAIIMMUCI METKAMU PACTEHUS.

I'maBa 2. SIByieHUs ¥ 3aKOHOMEPHOCTH JKU3HU Ha KJIETOYHOM ypoBHE (11 yacoB)

Ne Paznen YV]I
pasjie | mporpamMMbl [IpenmeTtHbie MeranpenMeTHbIE JImuHOCTHBIC
na
2. SBnenus u Cpasnusamo Ymenue Ceopmuposannocmuo
- - OMONIOTHYECKHE OOBEKTHI -
JATOTIONED JenaTh BBIBOJBI U yM03aKﬂ,que - paboTath ¢ pasHbIMHU HOSHABATCILHRIX
HOCTH HCTOYHAKAMI UHTEPECOB U
HUS HA OCHOBE CPaBHEHUS .
YKU3HU HA . OHMOIOTHYEeCKOM MOTHBOB,
- XUMUYECKUH COCTaB KUBBIX o
KJIETOYHOM . uHbopMaIun HamnpaBJICHHBIX HA
OpPTaHU3MOB U Tell HEXKUBOU PMALHH, p
aHAJIM3UPOBATh U i
YPOBHC. MIPUPOJIBI, ICTIaTh BBIBOBI HA P o U3YHCHUC JKUBOU
OLIEHHBaTh UHPOPMALIHIO
OCHOBE€ CpaBHEHHUA H PMALIHIO, HPUPOJIbI
peoOpa3oBHIBATH
- TIOJI0BOE U Oecronoe . - HMHTEJUICKTYaJIbHBIX
pa3MHOXEHHE, JIeNIaTh BBIBOJIbI MH(QOPMALHUIO 13 ONHOj i
Ha OCHOBE C a’BHeHI/Iil (bopmbi B Apyryo. ymemil (HOKASLBATS,
Brio p : CTPOUTH
bl0esAmy - aJICKBaTHO MCITOJIb30BaTh
a paccyxJieHus,
- CYHICCTBCHHBIC IPU3HAKU PEUYCBBIC CpeACTBA OJIA
OHOIOTHYECKHX 00BEKTOB JIUCKYCCUH U aHaIMsMpOBATD,
(OTVIMYUTENBHBIX IPU3HAKOB apryMeHTaIuu CBOEH CpaBHuBaTh,  [€JIaTh
YKUBBIX OPTaHU3MOB, KJIETOK) TIO3HUIMH, CPABHUBATh BBIBOJIbI );
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- CYHICCTBCHHBIC IIPU3HAKU Pa3HbIC TOUYKHU 3PCHUA, -OCTCTHYCCKOI'O

CTPOCHHS KJICTKA U MPOILECCCOB | AapryMCHTHPOBAThH CBOXO OTHOIICHMUS K KHUBBIM
oOMeHa BEIIecTB U MpeBpalie- TOYKY 3PCHHSI, OTCTAUBATD | (GreKkTaM.
HUS DHEPIrUM, IUTAHUS, JIbIXa- CBOIO ITO3UILIAIO. Peanuszayus
HUA, BBIIEJIEHUS, TPAHCIIOpTa Osnadenie YCTaHOBOK 37J0pOBOTO
BEUIECTB, CJICHUS KIIETKU.

COCTaBJIAOIINMHA o0pa3a >KU3HH.

- CyILIIECTBEHHbIE IPU3HAKU
MpoIieccoB 0OMEHa BEIIECTB 1
NIpeBpalleHUI SHepIuy,
MTUTAHUSA, TbIXaHHS, BBIJICICHUS,
TPAHCIOPTA BEIIECTB B KIETKE U
OpraHusMe.

- CyILIIECTBEHHbIE IPU3HAKU
MPOIIECCOB Pa3MHOKEHHUSI.

- CyILIIECTBEHHbIE IPU3HAKU
MIPOLIECCOB OECTIONOro
Pa3sMHOXKEHHUS.
Knaccuguyuposams opranmuec
KH€ COEAMHEHUS 110 TPYIIaM.
O0vscHAMb POIIb OPTAHUYECKUX
COEIMHEHUI B )KU3HEeATelNb-
HOCTH OPTaHU3MOB.

Buisigname B3auMOCBSI3H MEXIY
CTpPOEHUEM U (PYHKIUAMU
KJIETOK.

Paznuyame Ha Tabnumax 0CHOB-
HBI€ YaCTH U OPTaHOM/IbI KJIETKH
Habniooame n onuceiBaTh
KJIETKH Ha TOTOBBIX
MHUKpOIIpernaparax;
Osnaodesams MeETOTAMH OHOIIO0-
THYECKON HAayKH: HAOIIOZCHNE U
oInucaHue OMOJIOTHYECKUX
00BEKTOB; IIOCTAaHOBKA
OMOJIOTUYECKUX OIBITOB U
0OBSICHEHHE UX PE3YJIbTATOB;
Cobnrooenue npasun pabomul ¢
OHMOJIOTUYIECKUMU TIPUOOPaMU |
MHCTPYMEHTaMH (TIpernapoBaib-
HBIE UIJIBL, JIYIIBI, MUKPOCKOTIBI).

HCCIIEOBATEILCKON U
MPOEKTHOW eI TEIbHOCTH,
BKJIIOYAsi YMEHUE BUJICTh
npo0eMy, CTaBUTh
BOTIPOCHI, BBIIBUTaTh
TUIIOTE3HI, JaBaTh
OTIpe/ICTICHUS TIOHSTHUSIM,
HaOJIIO1aTh, MPOBOIUTH
OIIBITHI, J€JATh BEIBOILI U
3aKJIIOYCHMUS.

I'naBa 3. 3aK0HOMEepPHOCTH KM3HU HA OPraHM3MEHHOM ypoBHe. (19 yacoB)

Opeanuzm — omKpbimas H#cusas cucmema {ouocucmema): OpraHu3M Kak KMBasi CUCTEMA; KOMIIOHEHTBI
CHCTEMBI, MX B3aUMOJCUCTBHE, OOECIIEUMBAIOIIECE IEIOCTHOCTh OMOCHUCTEMBI «OPTaHU3MY; PETYISLUSI
IIPOLIECCOB B OMOCUCTEME.

Ipumumusnvle opeanusmul. pazHoodOpasue GopM OpraHM3MOB — OIHOKJIETOYHBIE, MHOTOKJIETOYHBIE U
HEKJICTOUHbIe; OaKTepUH KaK OJHOKJIETOYHbIE JOSJEPHbIE OpPraHU3Mbl; BUPYChl KaK HEKJIETOYHas gopma
KHU3HH; OTIIMYUTETIHLHBIE 0COOCHHOCTH OaKTepHil ¥ BUPYCOB; 3HAUYCHHE OAKTEPHI U BUPYCOB B MIPHUPOJIE.

Pacmumenvusiii opeanusm u e2o ocobennocmu. TIaBHbIE CBOMCTBA PacTEHUH - aBTOTPOGHOCTH, HECIIO-
COOHOCTh K aKTHUBHOMY NEPEABUKEHUIO, pa3MEILEHUE OCHOBHBIX YacTel (KOpHs M modera) B ABYX pa3HbIX
cpefax; OCOOCHHOCTH PACTUTENbHOM KIETKH - INPHHAJJIEKHOCTh K DYKApHOTaM, HaJIM4Yue KJIETOYHOMH
CTEHKH, IUIACTHJ U KPYNHBIX BaKyoJieil; CHOCOOBbI pa3sMHOXKEHMS PACTeHHMH - IOJOBOE U Oecronoe;
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OCOOCHHOCTH TOJIOBOTO Pa3MHOXEHHsI; THUIBI OECIONIOro pa3MHOXKEHHS — BEreTaTUBHOE, CIOpaMH,
JIEJICHUEM KJIETKU HaJIBOE.

MHnozoobpasue pacmeHnuil u ux 3HaieHue 8 npupode. CIOPOBBIE U CEMEHHBIE PACTEHUS; 0COOEHHOCTH
CIIOPOBBIX PACTEHHH — BOIOPOCICH, MOXOBUIHBIX, MANOPOTHUKOB, XBOIIEH M IUIAYHOB; OCOOEHHOCTH
CEMEHHBIX PACTEHUH - TOJOCEMEHHBIX U IBETKOBBIX (MOKPHITOCEMEHHBIX); KIacchl oTaena l[BeTkoBbie —
JIBYJIOJIbHBIE U OHOJIOJIBHBIC PACTEHUS; 0COOCHHOCTH U 3HAUYCHHE CEMEHU B CPAaBHEHHH CO CIIOPOH.

Opeanusmvl yapcmeéa 2epubo8 u JIUUANHUKOS: CXOACTBO TPHOOB € JPYTMMH 3YKapHOTHYECKUMU
opraHu3MamMu (pacTCHHSIMH ¥ JKMBOTHBIMH) W OTIMYHE OT HUX; CHenuduueckue CBOHCTBA TPUOOB;
MHOT000pasue U 3HaYCHHE TPUOOB — IJICCHEBBIX, MUIATIOYHBIX, TAPA3UTUYCCKUX; JTUIIARHUKA KaK 0COOBIC
CUMOHMOTHYECKUE OPraHU3Mbl; MHOTOOOpa3ue M 3HAYCHHE JTUIIAHHUKOB B IIPUPOJIC.

JKusomnwiii opeanuzm u e2o ocobenHocmu: 0COOCHHOCTH )KUBOTHBIX OPraHU3MOB — MPUHAIICKHOCTD
K DYKapHoTaM, TeTepoTpPOpHOCTh, CIIOCOOHOCTh K aKTUBHOMY IMEPEABIDKEHHIO, 3a00Ta O IOTOMCTBE,
nocTpoiika kwimmn] (THE3, HOp); JeJICHWe IKUBOTHBIX IO Croco0aM JOOBIBaHHUS THINA —
pPaCTHTEIBHOSTHBIC, XUIITHBIC, TAPA3UTUICCKUE, TTaIabIIHKH, BCCSTHBIC.

Mmnozoobpasue dxcusomubix: JI€JI€HUE )KUBOTHBIX Ha JBa noxauapcrsa — l[Ipocreiimue 1 MHOrokiaeTou-
HBIE; 0COOEHHOCTH MPOCTEHIINX — PAaCIpPOCTpaHEHHUE, MTUTAHUE, IEPEIBUKEHNE; MHOTOKJICTOUHbIE KUBOT-
HbIe — OCCIIO3BOHOYHBIC WM IT03BOHOYHBIC; OCOOCHHOCTH Pa3HBIX THUIIOB OECIIO3BOHOYHBIX JKUBOTHBIX;
0COOEHHOCTH THIIa XOPJIOBBIE.

CpasHenue ceoticmé opeanu3ma 4elo8eKkda U HCUBOMHbIX: CXOACTBO YeNIOBEKa M >KUBOTHBIX; OTIUYME
YyelloBeKa OT JKMBOTHBIX; CHUCTEMBbl OpraHOB Yy 4YeJOBeKa Kak OpraHu3Ma — [HIIeBapUTeIbHa,
JpIXareibHasi, KPOBEHOCHAs, BBIACIUTEIbHAs; OpraHbl YYyBCTB; YMCTBEHHBIE CIIOCOOHOCTH YEJIOBEKa;
MPUYUHBI, 00YCIOBIUBAIONINE COI[HATbHBIE CBOMCTBA YeJIOBEKa.

Pasmnoowcenue wcusvix opeanuzmos: THUIIBI Pa3MHOXKEHHST — TIOJIOBOE U Oecrosioe; 0COOCHHOCTHU
MOJIOBOTO PAa3MHOXKEHUSI — CIIMSHUE MY>KCKHX M JKEHCKUX TaMeT, OIUIOA0TBOPEHUE, 00pa30BaHUE 3UTOTHI;
Oecronoe pa3sMHOXKEHHE — BEreTaTUBHOE, 00pa3oBaHHUE CIOp, AeNeHHE KJIETKU HaJlBOe; OMOIIOTHYECKOe
3HAYEHHE MOJIOBOTO W OECIONIOr0 pa3MHOKEHUS; CMEHA TIOKOJIEHUH (O€CIoIoro U MOJI0OBOT0) Y KUBOTHBIX H
pacTeHHui.

Hnousuoyanvrnoe passumue: TIOHSATHE 00 OHTOTEHE3€; IMEPHUOIBI OHTOTCHE3a - SMOPHOHAIBHBIA M
MOCTAM- OpHOHANBHBIN; CTaAUU PA3BUTHS SMOPUOHA — 3UTOTA, IpodlieHue, racTpyna ¢ quddepeHnnanuein
KJIETOK Ha 9KTOAEPMY, SHTOIEPMY M ME30/IepMY, OpraHOTeHe3; 0COOEHHOCTH IpoIiecca pa3BUTH SMOPHOHA,
€ro 3aBUCHMOCTh OT Cpellbl; OCOOCHHOCTHM TOCTIMOPHOHAIBHOTO PAa3BUTHUS; pPa3BUTHE IKUBOTHBIX
OpPTraHU3MOB C TIPEBpAIICHHEM U 03 TPeBpaICHHUS.

Obpas3zoeanue nonogvix kiemok. Metio3: TIOHATHE O AUIUIOMJAHOM M TaIUIOMIHOM HaboOpe XpOMOCOM B
KJIICTKE; )KEHCKHE U MY)KCKHE TTOJIOBBIC KIIETKA — TaMEThl; MEH03 KaKk 0COOBII THIT NEJICHUS KIICTKH; IEPBOC
Y BTOPOE J€JICHUE ME03a; IOHITHE O CIIEPMATOTEHE3E U OOTEHESE.

H3yuenue mexanusma nacieocmeenHHocmu: TIEPBbIE MPEICTABICHHS O HACJIEACTBEHHOCTH; IIEPBbIN Hayu-
HBI TPYA MO U3YYEHUIO HACIEACTBEHHOCTH [. MeHIensd u ero 3HaYeHue; yYeHUe O HACJIEICTBEHHOCTH U
U3MEHYMBOCTH; JIOCTH)KEHUS COBPEMEHHBIX HCCIIEIOBATEICH B M3YUCHUM HACIEJICTBEHHOCTH OPTaHU3MOB;
YCIIOBUS I aKTUBHOTO Pa3BUTHS TCHETUKH B XX B.

OcHogHble 3aKOHOMEPHOCMU HACTe008AHU NPUSHAKOS Y OP2AHU3MO8G: TIOHITHE O HACIEICTBEHHOCTH U
crocobax mepefayd MPU3HAKOB OT POXUTENEH MOTOMCTBY; HabOp XpOMOCOM B OpraHU3MeE; T€H U €ro
CBOICTBA; FeHOTHUN U (DEHOTHIT; U3SMEHYUBOCTH U €€ IPOSIBICHNUE B OpraHU3MeE.

3axkonomeprocmu  usmeHuusocmu:  TOHATHE 00  H3MEHUYMBOCTH; pOJIb  HU3MEHYMBOCTH B
JKU3HEACSITETFHOCTH OpPraHW3MOB;, HACJIEJCTBEHHass M HEHACIEACTBEHHAas W3MEHUMBOCTh; THIIbI
HACJIEJICTBEHHOMN (T€HOTUITUYECKON) U3MEHUYUBOCTH — MYTAI[MOHHAs, KOMOMHATHUBHASI.

Henacnedocmeennas uzmenuugocms: TMOHITHE O HEHACIEACTBEHHON ((EHOTUMMYECKON) U3MEHUHNBOCTH,
ee MPOsIBIICHNE Y OPraHU3MOB; POJIb HEHACJIECTBEHHON N3MEHYMBOCTHU B KU3ZHEACITEILHOCTH OPraHU3MOB;
3HAKOMCTBO C IIPUMEpPaMH HEHACIEICTBEHHOW N3MEHYUBOCTH Y PACTEHUI U )KUBOTHBIX.
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OcHogvl cenexyuu opeanus3mos: TOHIATHE O CENEKLUUHU; UCTOPHUS PA3BUTHS CENEKIUH; CEJIEKIMS Kak
Hayka; OOIIHMEe METONbl CEJEeKIMM — HCKYCCTBEHHBIH OTOOp, THOpMAM3alUs, MYTareHes; CeJIeKIHs
pacTeHui, KMBOTHBIX, MMKPOOPTaHU3MOB; HCIIOJb30BAHUE MMKPOOOB YEJIOBEKOM; IOHATHE O
ouorexnomorun. OO60OLIEHME M CUCTeMaTH3alMs 3HAHUM 1O Teme «3aKOHOMEPHOCTH >KU3HM Ha
OpPraHU3MEHHOM YPOBHE».

OcHnosHble nonsamusi, KOTOpble HEOOXOAMMO YCBOUTH OOydYaloOmIeMycCs IOCJIe H3y4eHHs IJIaBbl 3:
Oouocucrema, Oecronoe pa3MHOXKEHHE, IOJOBOE pa3MHOKEHHE, ramera, 3Urora, XpoMocoma, Meinos,
nepekpect (Kpoc- CHHIOBEp), AMIUIOWJHAs KJE€TKa, TaljIoWJHas KJIETKAa, OHTOIeHE3, I'€H, TI'€HOTHII,
deHoTHI, MyTalus, CKpPEIIMBAHUE, HACIEIACTBEHHOCTh, HW3MEHYUBOCTh, CEJIEKLUS, TIETEpPO3HC,
OMOTEXHOJIOTHSL.

JLLP. Ne 3 «BblIsiBneHre HACIEICTBEHHBIX U HEHACIIEACTBEHHBIX IPU3HAKOB y PACTEHUMN Pa3HBIX BUIOBY;
JLLP. Ne 4 «3yueHne n3aMEeHYMBOCTH Y OPTaHU3MOBY.

I'maBa 3. 3aKOHOMEPHOCTH XU3HHM Ha OPraHU3MEHHOM ypoBHeE. (19 yacon)

Ne Paznen YVI

pasx | mporpamMm [IpenmeTHbIC MeranpenMeTHbIe JInyHOCTHEBIE

ena | bl

3. 3akoHOMEp | Bwidenamo Ymenue Copmuposannocme
HOCTH MHTEIJICKTYaIbHBIX

- CYILIECTBEHHBIC PU3HAKH aJICKBaTHO MCIIOJIb30BaTh y

KU3HA  HA | Gronornueckux 0ObEKTOB pedeBble CpeICTBA AT yMeHHUii (CpaBHUBATE,
OpraHu3- (oTMMUUTENBHBIC PU3HAKA JUCKYCCHU U ACJIaTb BBIBO/IBI,
MEHHOM BUPYCOB, OaKkTepuil, rpuOoOB, apryMeHTaluu CBOEH aQHAJIU3UPOBATh);
YpOBHe. JUIIAaHUKOB, PACTEHUU U MTO3UILIMH.

’KUBOTHBIX) U MPOLIECCOB

- pa60TaTL C pa3HbIMU - 3HAHUEC OCHOBHBIX
(oOMeHa BelecTB U

UCTOYHUKAMU MPUHIIAIIOB U MPaBUI
MpeBpaIleHUE SHEPTUH, . .

OMOJIOTMYCCKOM OTHOLLIEHUS K KUBOHI

MMATaHUe, JbIXaHKE, BhIICIICHHUE, o
HHpOpMAIUU
TPAHCIIOPT BEILECTB, POCT, pMatiuny, MIPUPOJIE, OCHOB

aHaJIM3UPOBATH U
pa3BUTHE, Pa3MHOXKEHHE, P 310pOBOTO 00pasa
OLICHUBATh MH(OpPMAIIHIO,

PETYIISIINS YKU3HEIACITCIIBHOCTH KHU3HH.
peoOpa3OBHIBATH
OpraHu3Ma) .
WHPOPMALIUIO U3 OHOM
- CYIIIECTBCHHBIC MTPU3HAKH
(bOpMEBI B IpyTYIO.
MPOIIECCOB Pa3MHOXKCHUS
- CYIIIECTBCHHBIC TPU3HAKH
MPOIIECCOB POCTA, PA3BUTHSI.
Osnaoenue
COCTaBJISIOIUMH

ObvsacHamo

- 0COOCHHOCTH CTPOEHUS U
’KU3HENIESATEIHHOCTH BHPYCOB,
OakTepuid, pacTUTENBHBIX
OpTaHU3MOB

- MEXaHM3MEBI Meii03a,

HCCIIE0BATEIBCKOMN U
MPOEKTHOM eI TEIbHOCTH,
BKJIKOYAsi YMEHUE BUIETh
po0semMy, CTaBUTh
BOIIPOCHI, BBIJABUTATh

HACJIEACTBEHHOCTH U THTOTC3EL.
MU3MEHYHUBOCTH. Buisenamo

- poJIb IeHa B HACJIEI0BAHUH

[[PH3HAKOB 3CTETUYECKUE

JIOCTOUHCTBA O0OBEKTOB

- poJIb OMOJIOTHH B "
KUBOU TIPUPOIBL.

IIPAKTUYECKOMN NESATEIBHOCTH
JIIOJIEH ¥ CaMOT0 YYEHHKA.

- 0COOEHHOCTH CTPOEHHUS
PaCTHTENBHBIX OPTaHU3MOB,
MEXaHU3MBI HACJICACTBECHHOCTH

13



A U3MEHYMBOCTH.
Paznuuame

- Ha TaOIMIaX ¥ HA KUBBIX
00BEKTax — OPraHOB I[BETKOBO-
rO PaCTEHUH, pACTEHUN PA3HBIX
OT/IETIOB, HAKOOJIEE PacIpoOCTpa-
HEHHBIX PACTCHHI; OMTACHBIX
JUTSL YeJI0BEKa PACTCHUM.

- Ha TabauIax U Ha )KUBBIX
00beKTax HanboJjee
pPacIpoCTpaHEHHBIX TPUOOB U
JIAIIAHHUKOB, CHEIOOHBIX U
SIIOBUTBHIX TPUOOB

- Ha Ta0JMIaX OpraHoB U
CHCTEM OPTaHOB KUBOTHBIX

- Ha Ta0NMIaX OpraHoB U
CUCTEM OPTaHOB KUBOTHBIX,
JKHBOTHBIX OTIEJIbHBIX TUIIOB H
KJaccoB; HauboJjee
pacrpoCcTpaHEHHBIX TOMAIITHUX
’KUBOTHBIX; OITACHBIX ISt
YyeI0BeKa JKMBOTHBIX

- Ha Ta0IIMIaX OpraHoOB U
CHCTEM OPTaHOB YeJIOBEKa

- HACJIEICTBEHHYIO U
HEHACJICICTBCHHYIO
U3MEHYHUBOCTD.

Ilpusooums

- 0Ka3areybCTBa (apryMeH-
TallM1) pOJICTBA YEJIOBEKA C
MJICKOTTUTAIOIIMMH KUBOTHBI-
MH; B3aUMOCBSI31 YEJIOBEKa U
OKpYIKaloIIel CpeJibl; 3aBUCH-
MOCTH 3[J0POBBSI YEJIOBEKA OT
COCTOSIHUSI OKPYKAFOIIEH
Cpelbl; HEOOXOIMMOCTH 3aITUTHI
OKpYIKaroIIen Cpesibl;

CpasHnusamo

- TI0JIOBOE U Oecroioe
pa3MHOXKEHHE, JIeJIaTh BBIBOIBI
Ha OCHOBE CPaBHEHHUSI

- MUTO3 ¥ M€I103, U3MEHYUBOCTD
¥ HACJIEICTBEHHOCTD, ITOJIOBOE U
Oecronoe pasMHOKEHHE,
JKCHCKUC N MY)KCKI/IG I1I0JIOBBIC
KJIETKH, POCT U Pa3BUTHE
OpFaHI/I?;MOB, JcJaTh BEIBOABI HA
OCHOBE CpaBHEHHUSI.

- POCT ¥ pa3BUTHE OPTaHU3MOB,
JIenaTh BBIBOABI HA OCHOBE
CpaBHEHHUSL.

- U3MEHYUBOCTD U
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HaCJICACTBCHHOCTD, ACJIaTh
BbIBOJBLI HAa OCHOBC CpaBHCHMUA.

Xapaxmepusosambw
3aKOHOMEPHOCTHU HaCJIeZOBaHUS
IIPU3HAKOB.

loxazvieams ponb
M3MEHYMBOCTHU B MIPOSIBICHUU
MIPU3HAKOB Y OPraHU3MOB

Osnadesamsp METOIAMA
OMOJIOrMYeCKOM HayKH:
HaOJIIOJICHUE U OTMMCaHUE
OMOIOTHYCCKUX 00BEKTOB;
IMOCTAHOBKA OMOJIOTMYECKHUX
OIILITOB U OOBICHEHUE UX
pE3yJIbTaTOB;

cobnoderue npasui pabomoi ¢
OuoNornuecKuMu nMpudopamMu u
UHCTPYMEHTAMHU
(mpenapoBaTbHBIE UTIIBI, TYIIHI,
MHUKPOCKOITBI).

Ha3zvieamo MMPAKTHYCCKOC
3HA4YCHUC CCIICKIIUHU

IIpusooums npumepuvl TIOPOA
JKUBOTHBIX U COPTOB PacTECHHIH,
BBIBEICHHBIX YEIOBEKOM,
MCTIOJIb30BaHHUS
MHKpPOOPTaHU3MOB B
MHUKPOOHOTIOTHYECKON
HNPOMBIIIICHHOCTH.

I'maBa 4. 3aK0OHOMEPHOCTH MPOUCXOKIAEHHUS U Pa3BUTHSA KU3HHU HA 3emJie (19 u.)

HpeécmaeﬂeHuﬂ 0 BO3HUKHOBEHUU JICU3HU Ha 3emne 6 ucmopuu ecmecmeo3Harusl THUIIOTC3bI
NpoucxokaeHuss ku3Hu Ha 3emie; onbiThl ®. Penu um JI. Ilactepa, ompoBeprarommye THIOTE3Bl O
caMo3apOXKICHUH KU3HU.

Cogpemennvie npedcmasieHus O B03HUKHOGEHUU dHcU3HU Ha 3emne: Ouoxumuyeckas rumore3a A.U.
OnapuHa; ycioBUs BO3SHUKHOBEHUS )KU3HU Ha 3emJie; Mpoliecc Koaleppauuu; runotesa /[x. Xonaeiina.

3nauenue qbomocuHme3a U bUONI02UYECKO20 Kpyzoeopoma eeujecme 6 paseumuu StICU3Hu. 0COOEHHOCTH
MEPBUYHBIX OPraHU3MOB; MOSIBIEHHUE aBTOTPOPOB — IUAHOOAKTEPUIl; U3MEHEHHS YCIOBUH JKHU3HHM Ha
3emiie ¥ UX IPUYUHBL; TOSABIEHUE Onochephl.

Omanvl pazeumus xcuznu Ha 3emie. o0Iee HAPaBICHUE SBOJIIOLUH KU3HU; PbI, IEPHOBI U STIOXH B
UCTOPUU 3eMJIM; BBIXOJl OPTaHU3MOB HA Cyuiy: 3Talbl Pa3BUTHUS KU3HU — KaTapxeil, apxeil, mpoTepo3oH,
majae030i, Me3030i, KalHO0301i1.

Hoeu pazeumus opeanuueckoeo mupa 6 buonro2uuy: MOSBICHUE U Pa3BUTHE U 00 HBOIIONNHU KUBOTO
Mmupa; teopus spommonuu JK.b. Jlamapxka.

Yapnz /lapeun 06 36onioyuu OpeaHuyeckoeo mupa: WCCIenoBaHus, mpoBeneHHble Y. JlapBHHOM:
OCHOBHBIC ITOJIOXKCHUS 3BOJIIOIIMKY BHUI0B, N3JI0KCHHBIC I[apBI/IHOM; ABMKYIIUC CUJIBI TpOLECCa OSBOJIIOLNH
— W3MEHYHMBOCTbH, HACJIEJCTBEHHOCTh, OOphOa 3a CYIIECTBOBAHHE M €CTCCTBEHHBIA OTOOpP; PE3yIbTaThl
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3BONIONMY; 3HaueHue padot Y. /lapBuHa.

Coepemennvie npedcmasienuss 00 360MOYUU OP2AHUYECKO20 Mupa: TIONMYISALUUS Kak eIuHHIA
HBOJIOIMK; OCHOBHBIE OTIMYMS COBPEMEHHOTO YY€HHUS 00 3BOJIIOLMHU OT SBOJIOLUOHHOW Teopuu Y.
JlapBuHa; Ba)KHEHIINE TIOHATHS COBPEMEHHOU TEOPHUH DBOJIIOLIUN.

Buo, eco kpumepuu u cmpyxmypa: BUJ — OCHOBHasl CUCTEMaTHYeCKasl €MHULA; IPU3HAKU BHJA KaK
€ro KpUTEpUH; MOMYJSIHU — BHYTPUBHUIOBBIC TPYNIHPOBKH POICTBEHHBIX OCOOCH; MOMymsnus Kak
¢dopma cymiecTBOBaHUS BUA.

Ilpoyeccol  obpazosanus  6ud08:  BUIOOOpA30BaHME; IOHATHE O MHKPOAIBOIIONMHU;  THUIIBI
BU000pa30BaHus - reorpauueckoe u ONOIOTHYECKOE.

Maxkpossonoyus Kax npoyecc NoOsGNEHUs HAOBUOOBbIX 2PYNN OpP2AHU3MOG: YCIOBUS W 3HAUCHUE
muddepeHnran  BUAA; TOHSATHE O MAaKpO3BOJIOLUMH; JOKa3aTeNbCTBA NpoIlecca SBONIOLUU —
MaJIEOHTOJIOTMYECKHE, SMOPHOJIOTHYECKHE, aHATOMO-MOp(osiorndeckue (pyAUMEHTbI U aTaBU3MBI).

Ocnognbie HanpasneHnus 36010yun. TIPOrPeCC U perpecc B

KMBOM MHpE; HAIlPaBJICHHUS OMOJOTHYECKOTO Iporpecca - apoMopdo3, WAHOaJanTanus, oomas Je-
reHepaIus OpraHMu3MOB; COOTHOIIICHHE HAMPABICHUH YBOITIOIHH.

Ilpumepovl  260110YUOHHBIX  NPEOOPA306AHULL  JCUBLIX OP2AHUZMOB. DBOIIIOLUS —  JUIMTEJIBHBINA
HCTOPUYECKHI  MPOIECC; OSBOJIOIMOHHBIE TPeoO0pa3oBaHHs KUBOTHBIX W  PACTCHHH; YPOBHHU
npeoOpa3oBaHUM.

OcHosHble 3aKOHOMEPHOCMU 260MI0YUU. 3AKOHOMEPHOCTH OHMOJIOTHYECKOW ABONIONHMU B TIPUPOIE -
HEOOpaTUMOCTh Ipoliecca, MPOrpecCUBHOE YCIOKHEHHE (OPM JKU3HH, "“MIPOrpaMMHPOBAHHOE Pa3BUTHE
’KMBOH NMPHUPOJBI, aJaNTALNH, TOSIBICHUE HOBBIX BUIOB.

Yenosex — npedcmagument HCUBOMHO20 MUpa: 3BOIIOLMS NPUMATOB; PaHHUE NPEAKH NPUMATOB;
TOMUHU- JIbl; COBPEMEHHBIE YEJI0BEKOOOpa3Hble 00€3bsHBbI.

Deonoyuonnoe npoucxodcoenue uenoseka. HAKOIJIEHHE (PAKTOB O MPOUCXOKICHUU YEIOBEKa;
JI0Ka3aTeIbCTBA POJACTBA YEIOBEKAa M JKUBOTHBIX; Ba)KHEHIIMEe OCOOCHHOCTHM OpraHu3Ma 4YellOBeKa;
00I1IeCTBEHHBIH (COLMaNbHBIN) 00pa3 MKU3HU — YHUKAIBHOE CBOMCTBO YesIOBEKa.

Omanvl 36010YUU YeN08eKA: PAHHUE MIPEKU YeIOBEKa - aBCTPATONHUTEKH; EPEX0] K MPSMOXOXKICHUIO
— BBIJAIOIIUICS ATAll BOJIIOLMHU YEJIOBEKa; CTAaJWU aHTPOIOIeHE3a — YEJOBEK YMEIbIH, apXaHTPOIIbI,
WIN JIpeBHEHIINE JIFOIU, MaJC€OaHTPONbl, WIM JIPEBHUE JIOJH, HEOAHTPOIIbl, UJIM COBPEMEHHBIE JIIONH;
OuoconuanbHas CYIIHOCTh 4YeNIOBEKA; BIHMSHHUE COLUUAIBHBIX (AKTOpPOB Ha JCHCTBUE €CTECTBEHHOIO
0TOOpa B UICTOPUYECKOM PAa3BUTUU YEIIOBEKA.

Yenoseueckue pacel, ux poocmeo U NPOUCXOHCOeHUe: YETOBEK Pa3syMHBIH — MOTUMOP(HBIIN BUT,
MIOHSATHE O pace; OCHOBHBIE THIIBI pac; MPOUCXOKICHHE U POJCTBO pac.

Yenosek Kax scumenv duocgepvi u e2o euuAHUe Ha npupody 3emau: YeIOBEeK — KUTENb Onochepsr;
BIIMSHUE YeJIOBeKa Ha Onocdepy; yCIOKHEHHE BO3/ICHCTBHS YeloBeka Ha Ouocdepy; CoOXpaHEHHE >KU3HU
Ha 3emJie — IVIaBHAs 3aja4a YeJI0BEYeCTBa.

OchosHble nonamusi, KOTOpble HEOOXOAWMO YCBOUTH OOyYaroImeMmycsi MOcie H3y4eHUs [aBbl 4:
abunoreHe3, OWOTEHE3, HBOJIOIMS, XUMHYECKAas DBOJIOIHUS, OHOJOTHYECKAs DBOJIOIMSA, KOAIlepBaThHI,
CHHTETHYECKasi  TEOPHsI  DBOJIIOLIWH,  MHKPOABONIONHMS,  MAaKPOIBOJIOIWS,  BHI,  HOTYISIHS,
BH1000pazoBaHue, 00pb0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIM OTOOP, MYTAIIMOHHBINA IMPOIECC, MOIMYIIS -
LMOHHbIE BOJIHBL, HW30OJISIIMSI, Jpeil) TEeHOB, HUCKYCCTBEHHBIH OTOOp; OuoOJOrMYecKuil Imporpecc,
OMOJIOTMYECKUH perpecc, HalpaBleHHS,aHTPOIOI€HEe3, AaBCTPAJIONUTEK, apXaHTPOIl, IAJIe0aHTpoIl,
HeaHJIepTayel, HEOaHTPOIN, KpoMaHboHel, YemoBek pasymubiii (Homosapiens), pacel (HerpoumgHas,
MOHTIOJIOM]THAsI, EBPONIEOnHAs), OMOCOIMaIbHAs CYITHOCTh YeJIOBeKa.

JLLP. Ne 5 «IIpucnoco6aeHHOCTh OPraHU3MOB K Cpejie OOUTaHHUS.

I'maBa 4: 3akOHOMEPHOCTH MPOUCXOXKICHUS U Pa3BUTHs KU3HHM Ha 3emie (19 4.)

Ne | Pasgen vy
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pa3a | mporpamm [IpenmeTHBIC MeranpenMeTHbie JInuHocTHBIE
ena | Bl
4. 3akoHomep | Jlasamwb onpedenenus 0CHOBHbIM Ymenue Cehopmuposanroc
HOCTH nousmusm: asmompocdhi, cemepo- mb
mpoguwi, az3podvL aiaio&l n;i)m - 8/CKBATHO HCIIONB30BATH WHTEJUICKTYaIbHBIX
TIPOUCXOXK] ’ ’ ’ pedeBbIe CPECTBA IS .
puomul, 3yKapuomul, apomopghos, YMCHHIA
CHUSA 1 JYCKYCCHU U
uouoaoanmayuu, AHMpPONoLO2Us, . (Toka3bIBaTh,
pa3BUTHUSA apryMeHTaluu CBOEH
AHMPONO2eHe3. o3 S N CTPOUTH
[MO3ULAHA BHUBATh
JKA3HU HA Y ou, Cp pacCyK/IeHu,
apaxmepu3zoeams a3HbIE TOYKH 3pECHUS
3eme. paxmep p PEHHA, aHATIM3UPOBATH,
apryMEeHTHUPOBATh CBOIO
- OCHOBHBIE TIPE/ICTABIICHUS O BO3HHU- CpaBHUBATh,
TOYKY 3pEHUs, OTCTAauBaTh )
KHOBEHHUU JKU3HU. JieaTh BBIBOIBI);
CBOIO ITO3ULIHIO.
3CTETHYECKOTO

- 3aKOHOMCPHOCTHU IMPOUCXOKICHHUA
BUO0B.
- CTaaWM pa3BHUTHA YCIOBCKA.

ObvscHamo

- posb 6uonoruu B hopMupoBaHUU
COBPEMEHHOM €CTEeCTBEHHOHAYYHOMH
KapTHHBI MUpA.

- pOJIb €CTECTBEHHOTO 0TOOpa B
Pa3sBUTHU KUBOTHOTO MHUPA;

- MPUYHUHBI MHOTOOOPAa3us BUIOB.

- pOZICTBO, OOLITHOCThH MIPOUCXOXKIE-
HUS ¥ 3BOJIIOIHIO YeJIOBeKa.

- popMHpOBaHUE MPUCTIOCOOIECHHOC-
TH OPraHU3MOB K cpejie OOuTaHUs
(Ha KOHKPETHBIX IPUMEpax)

- B3aUMOCBSI3U OPTaHU3MOB U
OKpY’Karollen cpe/ibl

- MECTO U POJIb Y€JIOBEKA B MMPUPOJIE.

Buioensamo

- Hamubomee CIMKHYIO MpodiemMy B
BOIIPOCE MPOUCXOXKICHHUS KUIHU.
- CYLICCTBCHHBIC TPU3HAKH BU/IA.
- MPU3HAKH OMOJIOTUYECKOTO
00BCKTA - YCITOBCKA.

Buickazvieams ceoto moy4Ky 3pCHUA O
CJIO’)KHOCTH BOIIPOCAa BOBHUKHOBCHUA
JKHU3HU.

Onucwieams HAYAIBHBIE ATAIbI
OHOJIOTHUECKOI IBOIFOLIAM.

Ilpusooums npumepol:

pacTeHUH U KUBOTHBIX, CYILIECTBO-
BaBUIMX B IIPOTEPO30€ U NAJIE030€,
Me3030¢€, KaitHo30€; apoMop(o30B y
PaCTEHUH U KUBOTHBIX IIPOTEPO305 U
aae030s, Me3030s, KalfHO304;
MMO0AJAITAlMI y paCTEHUH U
JKUBOTHBIX KaitHO304.

- HBOJIIOLIMOHHBIX MPeoOpa3oBaHUil

- npeoOpa30BbIBaTh
uH(popMaLUIO U3 OHOM
(bopMBI B IpyTyIO.

- paboTarth ¢ pa3HBIMU
HCTOYHUKAMH
OHOJIOTMYECKOH
uHbopMaIu,
aHAIM3UPOBATh U
OIICHUBATh MH(HOPMAIIHIO.

Osnaoenue
COCTAaBJISIONIUMU
HCCIIEIOBATEIILCKOM U
MPOEKTHOM JIeSITEIBbHOCTH,
BKJIFOYAsi yMEHHE BUJIETh
npo0siemMy, CTaBUTh
BOIIPOCHI, BBIJIBUTaTh
TUIIOTE3EI.

OTHOLLIEHUA K
JKUBBIM OOBEKTAM.

3HaHKne 0CHOBHBIX
MPUHIIUIIOB U
TIPABHIT
OTHOIIICHUS K
JKUBOM IIPUPOJE,
OCHOB 3/J0POBOTO
o0pasa XU3HU U
3I0pOBBECOEeperar
[IUX TEXHOJIOTHH.

Peanuzanus
YCTaHOBOK
310poBoOro obpasza
KHU3HH.
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JKUBBIX OPTaHU3MOB
CpasHnusamo

- OCHOBHBIE UeH 00 3BONIOLIUU

- OCHOBHBIE UJIeH 00 BOJIOIHH,
n3JI0keHHbIe B Teopun Y. /lapBuHa n
TEOPUSX €r0 MPEAIIECTBEHHUKOB.
Jlokazvieamo

- pOJb BUJA U NOIYJISALUU B
ABOJIFOLIMOHHOM ITpoLiecce

- €IMHCTBO YEJIOBEYECKUX pac.

Ha3zviéamb 0CHOBHBIE HarpasJICHUA
9BOJIFOITUH

Buisgnsams npucnocoOneHus y
OpraHU3MOB K cpeie oouTanus (Ha
KOHKPETHBIX IpUMepax),
HN3MCHYMBOCTH Yy OPraHU3MOB OAHOI'O
BUJIA.

Oesnaodesams METOIAMU OUOIIOTNYEC-
KO HayKH: HAOIOICHNE U ONMCaHUE
OMOIOTHYECKUX 00BEKTOB;
IIOCTAaHOBKAa 6HOHOFI/I‘-ICCKI/IX OIIBITOB
1 OOBSICHCHHE UX PE3yJIbTaTOB;

Cobniooenue npasun pabomwl ¢
OouonornueckuMu npudopamMu u
MHCTPYMEHTaMH (TIpeTapoBaIbHbIC
UIIIBI, JTYTIBl, MUKPOCKOTIBI).

Onpeodensamo

- IPUHAAJIEKHOCTh OMOIOTMYECKOTO
o0ObekTa «YenoBek» K kinaccy Miek-
onuTaromue, oraeny IIpumarst.

- pOACTBO YCJIOBCKA C
MIJICKOITMTAarOIIUMHU )KHUBOTHBIMH.

Ilepeuucnams GaxTopsl (IBIKYIINES
CHUJIBI) aHTPOIIOTEHE3a.

Onpeodensameb TPUHAIIICKHOCTH OMO-
JIOTUYECKOTo 00bekTa «HemnoBek» K
KJjaccy Muiekonuraromue, oTaeny
IIpumarsr.

IIpusooums nokazaTenbCcTBa (apry-
MCHTaI_[I/ISI) POACTBA YCJIOBCKA C MJIC-
KOITUTAIOIINMU KUBOTHBIMU;
B3aMIMOCBSI3M Y€JIOBEKA U OKPYKal0-
Iel Cpeibl; 3aBUCUMOCTH 370POBBS
YeJIOBEKa OT COCTOSTHUS OKPYKAro-
el cpebl; He0OX0TUMOCTH
3aIIUTHI OKPYKAFOIICH CPEIbI;

3uamb OCHOBHBIE ImpaBujia
IMOBCACHMA B ITPUPOJAC U OCHOB
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340pOBOI'0 o6pa3a KHN3HU,

Ananuzuposams u

oyenueams MOCIEICTBUS JESITEIBHO-
CTH YeJIOBEKa B MPUPO/JIE, BIUSHUE
(hakTOpOB pUCKa Ha 3I0POBbE
YyeJoBeKa.

Ha3zvi6amb 0CHOBHBIC 3aKOHOMCPH-
OCTH U HAIIpaBJICHUA 3BOJIFOIUN

I'naBa 5. 3akoHOMepHOCTH B3aMMOOTHOIICHHIT OPraHnu3MoB U cpeasl (12 yacos)

Yenosus orcusnu na 3emne. Cpeowi dcusnu u sKono2uveckue pakxmopul. cpelibl KU3HU OPraHU3MOB Ha
3emsie — BOJHAs, HA3€MHO-BO3]YyIlIHAs, ITOYBEHHAs, OPraHW3- MEHHAs; YCJIOBMs XU3HU OPraHU3MOB B
pa3HbIX Cpeax; SKOJOrHUecKre pakTopbl — abUOTHYECKHE, OMOTUYECKUE U aHTPOIIOTCHHBIE.

Obwue 3axkonvl Oelicmeusi akmopoe cpeobl HA Op2AHU3Mbl: 3AKOHOMEPHOCTH IEHUCTBUSA (PAKTOPOB
CpeAbl — 3aKOH OINTHMYMa, 3aKOH HE3aMEHMMOCTH (aKTopa; BIMSHHUE SKOJIOIMYECKHX (AKTOpOB Ha
OpraHU3Mbl; IEPUOJUYHOCTD B )KU3HU OPTaHU3MOB; (DOTOTIEPHOIU3M.

IIpucnocobnrennocms opeanuzmog K Oeucmeuio Gaxmopoe cpeobl. NPUMEPHI MPUCIOCOOICHHOCTU
OpraHu3MOB; TMOHATHE OO0 ajanTanuy; pa3HoOOpaszue ajanTaluii; TOHATHE O >KU3HEHHOH (opwme;
HKOJIOTMYECKUE TPYIIIIBI OPraHU3MOB.

Buomuueckue cesazu 6 npupooe: ceT NMUTAHUSA U CIOCOOBI JOOBIBAHMS MHUIIN; B3aUMOAEHCTBHE Pa3HBIX
BUJIOB B IIPUPOJHOM COOOILECTBE — KOHKYPEHLMS, MYTyallu3M, CUMOHMO3, XUIIHUYECTBO, MapasUTHU3M;
CBSI3M OPraHU3MOB Pa3HbIX BUJIOB; 3HaU€HUE OMOTHUECKUX CBSA3EH.

Tonynayuu: MOMyssiKs Kak oco0ast HaJIOpraHU3- MEHHAs CUCTEMa, (hopMa CyIeCTBOBAHUS BUJIA B MIPU-
poze; B3aWMOCBS3M OPraHM3MOB B MONYNIALMU; TOHSATHE O JeMorpaguueckoil M MpOCTPaHCTBEHHOM
CTPYKTYpP€ MOIYJISALNH; KOJIMYECTBEHHBIE ITIOKA3ATENIN OIS LIUA — YUCIEHHOCTh U IUNIOTHOCTD.

Dynxyuonuposanue nonyrayuil 6 npupooe: eMorpadpuieckie XapaKTepUCTUKH MOMYISUA — YUCIICH-
HOCTb, IUIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTb, BBDKMBAEMOCTb; BO3pacTHas CTPYKTypa MOIYJISALHY;
[I0JI0Basi CTPYKTypa MOMYJSALMM; MOMYIALUUsS Kak OMOCHCTEMa; JMHAMMKA UYUCJIEHHOCTH U IUIOTHOCTH
MOMYJISIUM; PETYISALNS YACIEHHOCTH NOMYIISIIIUH.

Coobwecmea: IPUPOTHOE COOOIIECTBO KAaK OMOIIEHO3, €ro SIPyCHOE CTPOEHHE, HKOJIOTHYECKHE HUIIIH,
IUILEBbIE LENU M CETU NMUTAHUSA; IVIABHBIM NMPU3HAK NPUPOJHOIO COOOIIECTBA — KPYrOBOPOT BEILECTB U
MOTOK SHEPI'UHU; MOHATHE O OMOTOIIE; POJIb BUJIOB B OMOIIEHO3E.

buozeoyenosvi, skocucmemvr u Ouocgepa: HKOCUCTEM- Has OpraHu3alMs >KUBOW IPHUPOIbI;
(GYHKIMOHANTBHOE pa3iMyue BUAOB B JKOCUCTEMax (IIPOM3BOIUTENH, IOTPEOUTENH, pa3jiararein);
OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI KOCHCTEMBI; KpPyrOBOPOT BEIECTB M IPEBpAILECHUS DHEPTHA —
OCHOBHOW TpH3HAK 3KocucTeM; Omocdepa — miobanbHas skocucrema; B.M. Bepuanckuii o Ouocdepe;
KOMIIOHEHTBI, XapaKTepU3yIOIUe COCTaB M CBoOiicTBa OMOC(hepbl — JKMBOE BEIIECTBO, OHMOTCHHOE
BEILIECTBO, KOCHOE BELIECTBO, OMOKOCHOE BEILIECTBO; POJIb XKHUBOTO BELIECTBA B OHochepe.

Pazeumue u cmena Ouoyenosos: caMOpa3BUTHE OHOIEOIICHO30B M HMX CMEHA; CTaIUMd pa3BUTHS
OMOTeOLIeHO30B; TIEPBUYHbIE W BTOPUYHBIE CMEHBI (CYKIIECCHM); YCTOHYMBOCTH OHOT€OIICHO30B
(sKOcHCTEM); 3HAUCHHE 3HAHUI 0 CMEHE NPUPOIHBIX COOOIIECTB.

OcHognble 3aKOHbl YCMOUYUBOCIU JHCUBOU NPUPOObL. UUKINYHOCTh IPOLECCOB B 3KOCUCTEMAX;
YCTOMYMBOCTh MPHUPOJIHBIX HKOCHUCTEM; NPUYMHBI YCTOMYMBOCTH JKOCHCTEM — OHOJIOrHYECcKoe
pasHoOOpa3re M CONpSDKCHHAs YHCICHHOCTh HMX BHJOB, KPYTOBOPOT BEIIECTB M IOTOK 3HEPTHH,
LIUKIMYHOCTH TPOIIECCOB.

Dkonoeuueckue npoobnemuvl 8 buocgepe. Oxpana npupoouvl: OTHOIICHUE YeJIOBEKa K PUPOJIE B HCTOPHH
YyeJI0BeuecTBa; MpodiaemMbl Ouochepbl — HCTOLIEHUE MPHUPOIHBIX PECYpCOB, 3arpsi3HEHUE, COKpAaIECHHUE
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OMOJIOTUYECKOTO pa3HOOOpa3usi; pEIICHUE OJKOJOTHYECKHX TpoliieM Ouochepbl — palMoHAIbHOE
UCIIONIb30BAaHHUE PECYPCOB, OXpaHa MPHPOJBI, BCeoOIIee IKOJIOrnIeckoe 00pa3oBaHHe HACEICHHS.

OcHosHble noHsmMusi, KOTOPbIE HEOOXOAMMO YCBOUTH OOyYarolieMycs MOCJe W3y4YeHHs TJIaBbl 5: JKO-
JIOTHUSI, CPE/Ibl KU3HU (BOIHAsI, HA3EMHO-BO3YIIIHAs, TOYBEHHAs, OPraHU3MEHHAsI), SKOJIOTHUECKUE (PAKTO-
pbl (Oumornueckue, aOMOTHYECKHE, aHTPOIIOTCHHbBIC), ajanTanus, OMOIeHO3, OMOreoleHO3, SKOCUCTEMa,
ouocdepa, OMOTOTUIESCKUN KPYTrOBOPOT BEIIECTB, MUIIEBBIC (TPO(QUUECKUE) CBSI3U, IKOJIOTHUSCKAs HUIIIA,
NHIIEeBass IeMb, YUCICHHOCTh TONYISIMH, TUIOTHOCTH MOIYJSAIUH, CMEHa OWOTEOIEHO30B, CYKIIECCHS,
napasuTu3M, XUIIHHYECTBO, KOHKYPCHIUS, KOMMEHCAIU3M, MYTYajdu3M, CHMOHO3, aOMOTHYECCKHIA
KOMITOHEHT, POIyLIEHThI, KOHCYMEHTHI, PEAYLICHTHI.

JI.P. Ne 6 «OnieHka kauecTBa OKpYKaroIel Cpebl».

Conepxanne kypca «buomorms. 9 Kiacc» CTpOUTCS Ha OCHOBE JESATEIBHOCTHOTO IMOIXOAA.
OO0yuarommuecst BOBJIEKAIOTCS B HCCIIEOBATEIBCKYIO ESTEILHOCTD, YTO SBIISIETCS YCIOBAEM TPUOOPETEHHS
IIPOYHBIX 3HAHUM.

PesepB y4eOHOrO BpeMEHH IIelIecOO0pa3HO HWCIIONB30BATh Ui YBEIUYCHUS JONH Pa3BUBAIOIINX,
UCCJIC/IOBATEIbCKUX, JIMYHOCTHO OPHEHTHPOBAHHBIX, MPOEKTHBIX M TPYIIMNOBBIX MEJarorn4ecKux
TexHOJOTHiA. JKenmarenbHO MPOBECTH pErHOHAIBHBIE MOIYIH, oOOecrednBaromme (B 3aBUCUMOCTH OT
CYIIECTBYIOIIMX B PpEruOoHE o00pa30BaTelibHBIX M BOCHHUTATEIBHBIX MPUOPUTETOB) JEATEIBHOCTD

o6yqa}01unxc;1 10 U3YUYCHHUIO U COXPAaHCHUIO IMPUPOJALI POJAHOI'O Kpas, Ha6J'IIOI[eHI/IIO N OLCHKEC COCTOSHUSA

OKpYKaroIEen CpeIbl.

I'maBa 5: 3akOHOMEPHOCTH B3aMMOOTHOILIEHUI OpPraHu3MoB U cpefbl (12 4.)

Ne Paznen YV
pasn | mporpamMMbl [IpenmeTtHbie MeranpenmeTHbie JInaHoCTHBIE
ena
5. 3akoHomep | Jasamw onpedenenue Ymenue CdopMupoBaHHOCTH
HOCTH mepMUHaAM: KOHKYpeHyus, - aJIeKBaTHO UHTEIJIEKTYaTbHBIX
B3AHMOOTHO | XUWHUYECME0, CUMOUO3, HCIIONTb30BATh PEUEBhIC YMEHHIA
— napazumusm, asmompogul u CpeaCTBa ISl IUCKYCCUH | (JIOKa3bIBaTh,
eemepompogul, mpoguieckuii Y apTyMEHTAaIlUN CBOCH CTPOUTH
OpraHW3MOB i
VPOBeHb. MO3UIUH; paccyxJieHus,
1 CPC/IBL. apryMeHTHPOBaTh CBOIO | aHAJIM3HUPOBAThH
b
Xapaxkmepuzosamuo PryM P P
TOYKY 3pEHUS, CpaBHHBATh, J€NaTh
- 0COOEHHOCTH YETBIPEX Cpe]l )KU3HU
OTCTauBaTh CBOIO BBIBOJIBI);
Ha 3eMiie;
. MTO3UIIHIO. - TIO3HABATEJIbHBIX
- 3AaKOHOMEPHOCTH JCHCTBHS
- pabotarb ¢ pa3HbIMU WHTEPECOB U
HKOJIOTHYECKHX (PaKTOPOB CPebl
. HMCTOYHUKAMU MOTHBOB,
- 3aKOHBI JEHCTBUS (PAKTOPOB CPEIIbI. .
OuoI0rNYecKon HalpaBJICHHbIX Ha
3aKoH onTUMyMa. 3aKOH .
uH(popManumy, U3yUYeHHUE KUBON
OTPaHUYHUBAIOIIETO (PaKTOpA.
aHAIM3UPOBATH U TIPUPOIBI
[TeproTMIHOCTD B KU3HU OPTaHU3MOB
. OILICHUBATh - 9CTETHUYECKOTO
- 3aKOHOMEPHOCTHU ACHCTBUS
UH(pOPMAILHIO, OTHOILIEHUS K
HKOJIOTMYECKHX (PaKTOPOB CPeabl
peoOpa3oBHIBAThH JKUBBIM OOBEKTaM.
- TPOILIECCHI, MPOUCXOIAIINE B .
WHGOPMAITUIO U3 OTHOW | - 3HAHHE OCHOBHBIX
TIOTTYJISTIU Y.
(hOopMBI B IPYTYIO. MPUHIIAIIOB U
- CTPYKTYpY SKOCHCTEMBI
- OBJIaJICHUE MIPABHJI OTHOIIICHUS
- 3aKOHOMEPHOCTH TTPOUCXOMKICHHSI .
BILIOB COCTAaBIIAIOIIUMU K KUBOM MpHUpO/IE,
g HCCIIE0BATENbCKON 1 OCHOB 3JI0POBOTO
MIPOEKTHOMN o0pas3a )XH3HU U
Buviasnamo
NESITENIbHOCTH, BKJIIOYasi | 3J0pOBbECOEpEraroll
- IPUCTIOCOOIEHUS] OPTaHNU3MOB K .
yYMEHHE BUJIETh UX TEXHOJIOTHIA,
cpene oOuTaHus
. npooieMy, CTaBUTh peanuzanus
- pa3HbIC TUITBI B3aUMOOTHOIIICHHIA
BOMPOCHI, BBIIBUTaTh YCTaHOBOK
- CyIECTBEHHBIC MPU3HAKH
TUTIOTE3BI. 310pOBOrO 00pasa
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9KOCUCTEMBI, TIPOIIECCOB KPYrOBOPOTA
BEIIICCTB ¥ NMPEBPAIICHUI SHEPTUU B
IKOCUCTEMAX

- THTTBI B3aUMOJICHCTBHS Pa3HBIX
BUJIOB B 3KOCHCTEME

- B3aUMOCBSI3U MKy CTPOCHHEM U
(GYHKIUSAME KIIETOK.

Hasvieams

- TUTIBI B3aUMOJICUCTBUS OPTaHU3MOB.
- IPU3HAKKU OMOJIOTUYECKOTO 0ObEKTA
- TIOTYJISILIMU; TIOKA3aTeNId CTPYKTYPBI
OIS (YUCIICHHOCTD,
TUIOTHOCTbB, COOTHOIIICHHE TPYII 110
MOJTy ¥ BO3PACTY)

- IPU3HAKH SKOCHUCTEM U arpOdKOCHUC-
TEM; THIIBI CYKIIECCHOHHBIX
M3MEHEHU I

(bakTopbl, ONPEEIISIONTNE
MPOJIOJKUTENILHOCTD CYKIIECCHH.

- OCHOBHBIE€ 3aKOHOMEPHOCTH U
HAIpaBJICHUS SBOJIOIUH.

Obvsacuamo

- 3HaUCHHE OMOJIOTUYECKOTO
pa3HOOOpa3us sl COXPAaHSHUS
HKOCUCTEMBI

- CYIIIHOCTh ¥ IIPUYHHBI CYKIIECCHH.

- 3HaYeHUE OUOJIOTHYECKOTO
pazHOOOpa3us sl COXpaHCHUS
ouochepsl

- 0COOCHHOCTH CTPOCHHS
PacCTUTEIBLHBIX OPTaHU3MOB,
MEXaHU3MbI HACTICICTBEHHOCTH H
U3MCHUUBOCTHU

- hopMUpOBaHUE TIPUCTIOCOOICHHOCTH
OpTraHU3MOB K cpesie oouranus (Ha
KOHKPETHBIX TIPUMEPAX).

Buvioensamo

- CYIIECTBEHHBIC TIPU3HAKU
9KOCHCTEMBI, TTPOIIECCOB KPYTOBOPOTA
BEIIIECTB U MPEBPAIICHUI SHEPTHH B
IKOCHCTEMAX

- CYIIECTBCHHBIC IPU3HAKH CTPOCHHUS
KJIETKU U TIPOLIecCCOB 0OMeHa
BEIIECCTB U MPEBPAIICHUS SHEPTUH,
MUTAHUSA, IbIXaHUS, BBIICICHHS,
TPaHCIOPTA BEICCTB, JCICHUS
KIICTKH

- CYIIECTBEHHbIE MPU3HAKU
OMOJIOTHYECKNX 0OBEKTOB
(OTIMUYUTENBHBIC PU3HAKU PACTCHUH,
JKUBOTHBIX ) M MpoIieccoB (oOMeHa
BEIIIECTB U MPEBPAIICHUE SHEPTHH,
[UTaHUE, IbIXaHUE, BBIICICHHUE,
TPAHCHOPT BEIIECTB, POCT, Pa3BHUTHE,

KHU3HU.
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PAa3MHOXKCHUC, PETYIIALUA
KUBHCACATCIILHOCTHU OpraHnu3mMa
- CYIICCTBCHHBIC IIPU3HAKH BHU/IA.

IIpusooums npumepsi TUTIOB
paBHOBECHSI B DKOCHCTEMaX,
MEPBUYHON M BTOPUYHOM CYKIIECCHH.

Onucviéams CBOMCTBO CYKIIECCHU.

AHCZJZI/BI/!pO@amb COACPIKAHUC
OonpeaAcICHUA OCHOBHOI'O ITOHATHA.

Haxooumbv paznuuus MEXIy
IIEPBUYHON U BTOPUYHOM
CYKILIECCHUSIMHU.

Oyenueamsv poiib KPyroBopoTa
BEIIECTB U NMPEBPAILEHUS SHEPTUU B
NOJJIEP’KAaHUU U YCTOHYNBOCTH
HKOCHUCTEM;

Jlokazvieamo

- IPEUMYIIeCTBAa MHOTO00Opa3us
BHJIOB B MIPUPOAHBIX IKOCHCTEMAX
- poIib BUJA U MOMYIALUY B
HBOJIIOIITMOHHOM TTPOILIECCE.

Habniooams u
ONUCHIBAMb IKOCUCTEMBI CBOEH
MECTHOCTH.

Osnadesams METOTAMHA
OHMOJIOTHYECKOM HAyKW: HAOMIOIEHNE U
OIMKCaHKNE OMOJIOTUYECKIX OOBEKTOB;

IIpusooums

ookazamenvcmea (apryMeHTaIHs)
HEOOXOIUMOCTH 3aIUTHI
OKPY’KaIOIIEeH CpeIbl, COOMIOACHHUS
NPaBUJI OTHOIICHUSI K YKUBOU
npupoze.

AHCZ]ZHS’MpOGClWlb u
oyerusantv MoCICACTBUA
ACATCIIbHOCTH YCJIIOBCKA B IIPHUPO/JC.

Boviosueams eunomesvi 0 BO3MOXKHBIX
IIOCIIECACTBUAX ACATCIIBHOCTU YECIIOBEC-
Ka B KOCHCTEeMax u buocdepe.

Ilpusooums

Odokasamenvcmea (apryMeHTaIus)
HEOOXOJMMOCTH 3aLUThI
OKPYKArOIIEH CpeJibl, COOMIONEHHMSI
NPaBUJI OTHOIICHUS K KUBOU
npupoze.

Ananuzuposamso u
oYyeHueams OCIENCTBUS
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ACATCIIbHOCTH YCJIIOBCKA B IIPHUPO/JC.

Boviosueams THIIOTE3BI 0 BO3MOKHBIX
HOCICACTBUAX ACATCIbHOCTHU YCIIOBC-

Ka B DKOCHCTEMAaX U Ou

Ha OCHOBC CpaBHCHUAI.

Cpaeﬁueamb U3MCHYHUBOCTD U
HaCJICACTBCHHOCTD, ACJIaTh BBIBOJbI

ocdepe.

HTorosoe nosropenue (3 yaca)

2.1. Ilepeuenb KOHMPONLHBIX U 1AOOPAMOPHBIX PAOOM.

I'maBa (paznen) No

Tema

I'maBa 1. O01mue 3aKOHOMEPHOCTH
KH3HH.

I'maBa 2. SIBnenus u 1 | Jlabopamopnas padoma Ne 1
3aKOHOMEPHOCTH JKU3HU Ha «Cpagnenue pacmumenbvHbIX U HCUBOMHBIX KI1EHOK)
KJIETOYHOM YPOBHE. 2 | Jlabopamopnasa paboma Ne 2
«Paccmampueanue mukponpenapamoe c oenaumgumucsa
KJ1emKamMu pacmeHusny.
3 | *Konmponwvnaa paboma Ne 1 no meme «Henenusn u
3AKOHOMEPHOCMU HCU3HU HA K/IEMOYHOM YPOGHE»
I'naBa 3. SIBnenus u 4 | Jlabopamopuasa paooma Ne 3

3aKOHOMEPHOCTHU JKU3HU Ha
KJIETOYHOM YPOBHE.

«Hacneocmeennwle u HeHacieoCcmeeHHvle NPUIHAKU Y
pacmeHuii pazHvlx 6UO06».

5 | Jlabopamopuan pavoma Ne 4
«H3yuenue uzmenuusocmu y op2anu3mosy.
6 | *Konmpononaa paooma Ne 2 no meme «Henenua u
3AKOHOMEPHOCHU JHCU3HU HA K1eMOYHOM YPOGHE.»
I'naBa 4. 3akoHOMEpHOCTH 7 | Jlabopamopuan pavoma Ne 5
MIPOUCXOXKACHUS U PA3BUTHUS )KU3HU «IIpucnocobnennocms opzanusmos K cpeoe
Ha 3emiie odumanuny.
8 | *Konmponvnasa paboma Ne 3 no meme «3aKoHoMepHoCmU
RPOUCXOHCOCHUA U PA3GUMUS HCUZHU HA 3emey
['maBa 5. 3akOHOMEpPHOCTH B3aUMO- 9 | Jlabopamopnan paboma Ne 6
OTHOIIICHUW OPTaHU3MOB U CPEIIbI «OueHnka Kauecmea oKpyyicarouieil cpeosly.
10 | *Konmponsnas paooma Ne 4 no meme «3aKoHomMepHOCHIU
63AUMOOMHOUIEHUIL OP2AHU3 MO8 U CPEObL)
HTorosoe noBTOpeHME 3

BBIJICJIEHUE OIICHOYHBIX Pa0O0T * JKUPHBIM WIPH(PTOM, KypPCHBOM.

2.2. Konuuecmeo 4acoe, KOHmpOJIbHblX U NPAKMUYECKUX pa60m no yemeepmim, 3a 200:

YerBepTh Bcero gacos 1o KonmuuectBo x/p KonugecTBo 1/p
npenMeTy

1 yeTBepTh 16 0 2

2 yeTBepTh /1 16 0 2

MIOJTYTO/TNE

3 yeTBEpTH 20 0 1

4 yeTBepTh / 16 1 1

2 nosyroaue

Ton 68 6
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Pa3nen «KAJJEHIAPHO-TEMATUYECKOE IIJIAHUPOBAHUE»

Ne Tema ypoka Kosmmuec| lomamnee Hara
TBO 3ajlaHie | poBedeHHs
4acoB
I'naBa 1. O0mue 3aKOHOMEPHOCTH KU3HHU. (4 yaca)
I. buonorus — Hayka o JKMBOM MUpE. 1 § 1 03.09.2019.
2. MeTo1pI OMOJIOTHYECKUX UCCIIEIOBAHUIA. 1 §2 04.09.
3. OO6mmme cBOMCTBA JKUBBIX OPraHU3MOB. 1 §3 10.09.
4. MHoroo6pasue GpopM KUBBIX OPTaHU3MOB. 1 § 4 11.09.
I'naBa 2. SIBJjieHUs1 M 3AKOHOMEPHOCTH KM3HU HA KJIeTOYHOM ypoBHe (11 yacoB)

5. | MHoroo6pasue KJIETOK. 1 §5 17.09.
6 Jlabopamopnas paboma Ne 1«Cpaenenue pacmumenvHbix u §5 18.09.

HCUBOMHBIX KIIENOK»
7. XUMHYECKHE BEIIECTBA B KIIETKE. 1 §6 24.09.
8. CrpoeHue KIeTKH. 1 §7 25.09.
9. OpraHouipl KJIETKU U UX (QYHKITUH. 1 § 8 01.10.
10. | OOMeH BemecTB — OCHOBA CYIIECTBOBAHUS KIIETKH. 1 §9 02.10.
11. | buocuHTe3 OCliKa B KJICTKE. 1 § 10 08.10.
12. | buocunres yrineBogoB — (oToCHHTE3. 1 § 11 09.10.
13. | OGecnieueHune KIETOK YHEPTHEH. 1 § 12 15.10.
14. | Pa3aMHOXXEHHE KJIETKHU U €€ KU3HEHHBIH ITHUKII. 1 § 13 16.10.

Jlabopamopnas paboma Ne 2« Paccmampusanue

MUKPONPEnapamos ¢ 0enauuMUcs KiemKkamu pacmeHus.
15. | KonTponsHas pabota Ne 1 o teme «SIBineHus 1 3aKOHOMEpHO- 1 22.10.

CTH JKU3HU Ha KJIETOYHOM YPOBHE

I'naBa 3. 3aKOHOMEpPHOCTH KU3HM HA OPraHU3MEHHOM YpoBHe (19 1yacoB)

16. | Opranusm — OTKpbITast XKHBast cucteMa (Ouocucrema). 1 § 14 23.10.
17. | [IpuMUTHUBHBIE OpPraHU3MBI. 1 § 15 05.11.
18. | PacturenbHbIi OpraHu3M 1 €ro 0COOEHHOCTH. 1 § 16 06.11.
19. | PacturenbHblil opranusm. PasMHoKeHHE. 1 § 16 12.11.
20. | MHoroobpasue pacTeHU U UX 3HAYCHHUE B MIPUPO/IC. 1 § 17 13.11.
21. | Opranu3msl HapcTBa rpudOB U JIUIIANTHUKOB. 1 § 18 19.11.
22. | JKuBOTHBIN OPraHU3M U €r0 OCOOCHHOCTH. 1 § 19 20.11.
23. | PaznooOpa3ue KUBOTHBIX. 1 § 20 26.11.
24. | CpaBHeHHE CBOICTB OpraHU3Ma YeJIOBEKa U JKUBOTHBIX. 1 § 21 27.11.
25. | Pa3mMHOXEHME KUBBIX OPIraHU3MOB. 1 § 22 03.12.
26. | UnnuBunyanbHOE pa3BUTHE. 1 § 23 04.12.
27- | Obpa3zoBaHue MONOBHIX KIETOK. Meiio3. 2 § 24 10.12.
28.
29. | U3yuyeHue MexaHU3Ma HACJIEICTBEHHOCTH. | § 25 11.12.
30. [ OcHOBHBIE 32aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB Y 1 § 26 17.12.

OpTraHU3MOB.
31. | 3aKOHOMEPHOCTH U3MEHUYHUBOCTH. 1 § 27 18.12.
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Jlabopamopnas paboma Ne 3 «Hacrnedcmeennvle u
HEeHACIe0CMBEeHHbLE NPUSHAKU )Y PACTEHUL PA3HBIX GUOOBY.

32. | HenacnencrBeHHass H3MEHUYHBOCTD. 1 § 28 24.12.
Jlabopamopnas paboma Ne 4«VI3yueHne U3sMEHYHMBOCTH Y
OpPraHU3MOBY.
33. OCHOBBI CEJIEKIIMH OPTaHU3MOB. 1 §29 25.12.
34. | KorrponbHas padora Ne 2 o TeMe «3aKOHOMEPHOCTH KU3HHU HA 1 14.01.2020.
OpraHU3MEHHOM YPOBHE»
I'maBa 4. 3aKOHOMEPHOCTH NPOUCXOKIEHHUSI M PA3BUTHSA KU3HHU HA 3emJe. (19 yacoB)
35. | IlpencraBieHusi 0 BOSHUKHOBEHHH KM3HU Ha 3eMJI€ B UCTOPUU 1 § 30 15.01.
€CTEeCTBO3HAHUSI.
36. | CoBpeMeHHbIE IPE/ICTABIECHUS O BO3HUKHOBEHUU KU3HU Ha 1 § 31 21.01.
3emuie.
37. | 3nauenue poTocHHTE3a U OMOJIOTUYECKOTO KPYrOBOPOTA 1 § 32 22.01.
BEILECTB B Pa3BUTUU KU3ZHH.
38. | Drambl pazBuTHs )KU3HU Ha 3eMIIE. 1 § 33 28.01.
39. | Wnew pa3BUTHS OPraHUYECKOTO MUpPa B OMOJIOTHH. 1 § 34 29.01.
40. | Yapnz dapBuH 00 3BOJIIOIMH OPraHUIECKOTO MHPA. 1 § 35 04.02.
41. | CoBpeMeHHbIE NpeaCTaBICHHs 00 3BOIIOIMH OPraHNYeCKOTO 1 § 36 05.02.
MUpa.
42. | Bug, ero xputepuu 1 CTpyKTypa. 1 § 37 11.02.
43. | Ilponeccel 06pazoBaHUs BUIOB. 1 § 38 12.02.
44. | Makpo3BoiroLUs KaK MpoLecc MNOsABIECHUS HaIBUIOBBIX TPYIII 1 § 39 18.02.
OpraHU3MOB.
45. | OCHOBHBIE HAIIPABJICHUS DBOJIOLIHH. 1 § 40 19.02.
46. | IlpumMepsl HBOTIOLMOHHBIX MPEOOPA30BAHUN KUBBIX OPTaHU3MOB 1 § 41 25.02.
47. | OCHOBHbBIE 3aKOHOMEPHOCTH BOIOILUH. _ 1 § 42 26.02.
Jlabopamopnas paboma Ne 5«I1pucnocoO1eHHOCTh OPraHU3MOB
K cpelie OOUTaHUS.
48. | YenoBek — npencTaBUTENb KUBOTHOTO MHpA. 1 § 43 03.03.
49. | DBOJIIOIMOHHOE MMPOUCXOKACHUE YETIOBEKA. 1 § 44 04.03.
50. OTarmbl 3BONIIOINHY YEJIOBEKA. 1 § 45 10.03.
51. | YenoBedeckue pachl, UX pOACTBO U IPOUCXOKICHHE. 1 § 46 11.03.
52. | YenoBek Kak x)uUTeJIb OMOC(Ephl ¥ €To BIMSHUE HA PUPOTY 1 § 47 17.03.
3emutu.
53. | KonrponsHas padora Ne 3 o Teme «3aKOHOMEPHOCTH 1 18.03.
MIPOUCXOXKACHUS U Pa3BUTHS )KU3HHU Ha 3eMiIe»
I'naBa 5. 3aK0HOMEepPHOCTH B3aMMOOTHOIIECHMIT OPraHu3MoOB U cpenbl (12 yacoB)
54. | YcnoBus xxu3Hu Ha 3emie. Cpebl )KU3HU U IKOJIOTUYECKUE 1 § 48 01.04.
(hakTopBl.
55. | O6mue 3akoHBI ACHCTBUSA (PAKTOPOB CPEIbI HA OPTAHU3MBI. 1 § 49 07.04.
56. | IIpucnocoOneHHOCTh OPTaHU3MOB K JIEHCTBHIO (DaKTOPOB CPEIBI. 1 § 50 08.04.
57. | Jlabopamopnas paboma Ne 6«OnieHKa KaueCcTBa OKPY>KAIOIIEH 1 14.04.
CpenbD».
58. | buotuyeckue cBsi3u B pUpoOJE. 1 § 51 15.04.
59. | lomynsuuw. 1 §52 21.04.
60. | OyHKUMOHHPOBAHUE MONYJIALIMN B IPUPOJIE. 1 § 53 22.04.
61. | CoobmecTna. 1 § 54 28.04.
62. | buoreonenossl, 3KOCHCTEMBI U OHnochepa. 1 § 55 29.04.
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63. | Pa3BuTHe u cMeHa OMOTEOIIEHO30B. 1 § 56 06.05.

64. | OcHOBHBIE 3aKOHBI YCTOMUNBOCTH KUBOM IPUPOABI. 1 § 57 12.05.

65. | KonrponbsHas padora Ne 4 1o Teme «3aKOHOMEPHOCTH 1 13.05.
B3aMMOOTHOIICHUN OPTraHU3MOB U CPEIBD»

HTorosoe nosropenue (3 yaca)

66. | [ToBTOpeHHe 1 0000MIICHNE 11O TeME «SIBICHHS U 3aKOHOMEPHO- 1 19.05.
CTH >KU3HHU Ha KJIETOUYHOM ypoBHe». Pemenne tectos OI'D.

67. | [loBTopenue u 0000IIEHNE 110 TEME « 3aKOHOMEPHOCTH JKU3HU 1 20.05.
Ha OpraHW3MEHHOM ypoBHe». Pemenue tectos OI'D.

68. [ IloBTopenue u 0600IIeHNE 11O TeMe «3aKOHOMEPHOCTH IPOHUC- 1

XOXKICHUS U pa3BUTHS KU3HU Ha 3emie». Pemenne tectoB OI'D

COLJACOBAHOD COUJIACOBAHO

[MpoTokon 3aceNanta METOIHYECKOTD CORETA
MEQY Koepunoscwkas COLL

JamectHrens gupexropa mo YP

O 16.08.2019 roua Ne | 19 asrycia 2019 roaa
, y gl f
.'if e f"‘j’f " O T 1] o A ¢ St - . = A [
L Y Kowenesa JLII At Epmaxosa M.C.
[Monnucs pykosoxutens MO Mogmck
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