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IosicHUTENLHAA 3aNNCKA

Jannas pabouasi mporpamma paspaboraHa B coorBercTBUU ¢ DenepanbHbIM TOCyAapCTBEHHBIM 00pPa30BaTEIbHBIM CTAaHIAPTOM OOIIETO
00pa3oBaHMsl BTOPOTO IOKOJICHUS, C y4ETOM MPHUMEPHOH mporpaMmbl Jiisi o0mieoOpa3oBaTelbHbIX yupexaeHuil «buomorus 5-9 kmaccel» — M.:
[Ipocemenue, 2008r. u paboueit mnporpaMmmbl.PI'OC «buonorus» 5-9 kmaccei mon pepakuumeir B.B.Ilaceunuka. — M.: IlpocBemenue,
2011r.JIporpamma peanmu3yercs B y4eOHHKAX MO OMOJIOTMH I 5-9 KJIAcCOB cepuy y4eOHO-METOJUYECKUX KOMILIEKTOB «JIMHHS KU3HU» TOA
penakuueir mpodeccopa, mokTopa mnemarorndecknx Hayk B.B. Ilaceunmka. ConmepkaTelbHBIM CTAaTyc mporpamMmbl — 0a30BbIi. OHa ompenenseT
MUHUMAJIBHBIH 00BEM COJepXKaHUS Kypca OHWOJOTHHM JUIsi OCHOBHOW WIKOJBI W TpeJHa3HaueHa Juisi peanusanuu tpeboBanuit ®I'OC BTOpOro
MTOKOJICHUS K YCIIOBHSM U PE3yJIbTaTy 00pa3oBaHusl 00y4aroUXCsi OCHOBHOM HIKOJIBI .

Pabouas nporpamma o 61M0J0ruu NOCTPOEHA Ha OCHOBE:

e 3akoHa PO «O06 obpazoBanun» Ne 273 ot 29.12.2013 1.

e dDenepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTEeNBLHOTO CTaHAapTa ooOmero oopasoBanus W Hayku Poccuiickoit denepanuu ot 17 nexadps
2010 Ne 1897

o OyHIaMEHTATBHOTO SIIpa CoAepKaHus 00IIero 00pa3oBaHus;

o OenepalibHbII NepeYeHb YUeOHUKOB, PEKOMEHJOBAaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U HayKu P® K MCMOIB30BaHUIO B 00pa30BaTEIbHOM
npolecce B 001eo0pa3oBaTeNbHbIX yupexaeHusx, Ha 2019-2020 rr., np. Munucrepcta obpazoBanus u Hayku PO Ne 345 ot 28.12.2018

e ABTOpPCKON NIporpaMmbl OCHOBHOTO 001iero o0OpasoBanus 1o Ouonorun«buonorus» 5-9 knaccsl non penaxuueit B.B.Ilaceunuka. — M.:
[Ipocsemenue, 201 1r

e OcHOBHOI 00pa30BaTeIbHOM MPOrPaMMbI OCHOBHOTO (cpeaHero) obmero oopazosanuss MbOY "Cypckas OOII "

® Yyebnoro mmana MBOVY" Cypckas OOII".

IlnaHupyembie pe3yJbTATHI OCBOCHHUS Y4e€0HOI0 Kypca

Buosorus 9 kiaacc
BbInyCKHUK HAy4YUTCH:

XapaKTepu30BaTh 001I1e OMOIOrMYeCKHe 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO 3HAUMMOCTD; IPUMEHATh METO/IbI OMOJIOTMYECKOI HAYKH /ISl U3yUEeHUs
o0mMXx OMOJOrMYECKUX 3aKOHOMEpPHOCTEH: HaOMIoAaTh M OIMUCHIBATH KJIETKM Ha TOTOBBIX MHKpPOIpENapaTrax, 3KOCHCTEMbl CBOEH MECTHOCTH;
IPUMEHSATh METOJIbl OMOJIOTUYECKON HAYKH JUIsl U3YyYEeHUs1 OOIIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH: HaOII0/1aTh U OMUCHIBATh KJIETKH Ha TOTOBBIX
MUKpOTpernaparax, 5KOCUCTEMbI CBOE€H MECTHOCTH; BJIaJIETh COCTABISIOUIMMU MPOESKTHON M HUCCIIEIOBATENbCKON IEATEIbHOCTH 110 U3YYEHUIO OO0IMINUX
OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KMBOW IMPHUPOJE; MPUBOAMTH JIOKA3aTENbCTBA HEOOXOIMMOCTH 3aLIUThl OKPYXKaroIled Cpemsl;
BBIIETISITh OTJIMYUTENbHBIE TPU3HAKM JKUBBIX OPraHU3MOB; CYLIECTBEHHbIE NPU3HAKM OWOJIOIMYECKUX CHUCTEM M OHOJOTMYECKHX IPOIIECCOB;
OpPHEHTUPOBATHCS B CHCTEME MO3HABATENBHBIX 1IEHHOCTEH: OlleHNBaTh HH(POPMAIIMIO O JESITEIbHOCTH YeJIOBEKa B MPHUPOJIE, MOTYyYaeMyl0 U3 Pa3HbIX
HCTOYHUKOB; aHAIM3UPOBATh U OLICHUBATh IOCIEICTBUSA ACATEIbHOCTH YEJIOBEKA B IPUPOJIE; aHAIIM3UPOBATh U OLICHUBATh IOCIEICTBUSA ACATEIbHOCTH
YeJI0BEKa B IIPUPOJIE.



BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:
BBIABUTATH THIIOTC3bI O BO3MOXKHBIX ITOCIICACTBHUAX NCATCIBHOCTU UYCIIOBCKA B 3KOCUCTEMAX U 6HOC(I)epe; apI‘YMCHTI/IpOBaTB CBOIO TO‘-IKy 3peHI/I$I B
X0JIe TUCKYCCUH TI0 OOCYKICHUIO TJI00aTbHBIX SKOJOTUYECKHUX MTPoOIeM

TpeOoBaHusi K yPOBHIO MOATOTOBKH Y4aluxcs 9 kiaacca

B pesysabTare n3yueHunst 0MOJIOTHM YYEHHUK J0JIKeH

- 3HAThH/IIOHUMATD
NPU3HAKH OMOJIOTUYECKUX OOBEKTOB: JKMBBIX OPraHU3MOB; I'€HOB M XPOMOCOM; KJIETOK M OPraHM3MOB PAacTEHHH, )KUBOTHBIX, IPUOOB M OakTepuii;
HOMYJISALMI; 3KOCUCTEM U arpo’KocucTeM; 0uocepbl; paCTeHUH, )KUBOTHBIX U TPUOOB CBOET0 PErOHa; CYIIHOCTh OMOJIOTHYECKUX MPOLIECCOB: OOMEH
BEUIECTB U IPEBPALLEHUS SHEPIMM, NUTAHHUE, AbIXaHWE, BbIIEIECHHE, TPAHCIOPT BELIECTB, POCT, Pa3BUTHE, PAa3MHOKEHUE, HACJIEICTBEHHOCTb M
W3MEHYMBOCTb, PEryJisilUs >KU3HEAEATEIbHOCTH OpraHu3Ma, pa3IpaKMMOCTb, KPYIOBOPOT BEILECTB U IMPEBPALICHHUS SHEPTUU B HKOCHUCTEMAX;
0CcOOEHHOCTH OpraHW3Ma YeJI0BEKa, €r0 CTPOCHHUS, )KU3HECSITEIbHOCTH, BHICIICH HEPBHOW AEATEIBHOCTH U MTOBEICHUS;

- YMeTh 00bSCHATD:
poib Ouonoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, B MPAKTHUECKOW JACATEIBHOCTH JIIOJCH M CaMOro YYEHHUKA;
POJCTBO, OOLIHOCTb HMPOMCXOXKACHUS M HBOJIOLMIO PACTEHUM M JKMBOTHBIX (Ha MpPHUMEpE COINOCTABJICHUS OTAEIbHBIX TPYII); POJIb PA3IUYHBIX
OpPraHU3MOB B JKHU3HU YEJIOBEKAa U COOCTBEHHOMN AESITEIbHOCTH; B3aUMOCBSI3U OPIaHU3MOB U OKpPY)KAIOIIEH Cpebl; OMOJIOrHYECKOro pazHooOpas3usi B
COXpaHeHUU OHOCchephl; HEOOXOAUMOCTD 3aLIUTHI OKPYKAIOLIEH CpeJibl; POJCTBO YEIOBEKa C MIECKOMUTAIOIIMMU )KUBOTHBIMH, MECTO U POJIb YEJIOBEKA
B IIPUPOJIE; B3aMMOCBSI3M UYEJIOBEKAa U OKPYXArOUIeH Cpenibl; 3aBUCUMOCTb COOCTBEHHOI'O 3JJ0POBbSl OT COCTOSIHUSI OKPY’Karolled cpeibl; NPUUMHBI
HACJIe/ICTBEHHOCTH ¥ W3MEHYMBOCTH, IPOSBICHUS HACIEICTBEHHBIX 3a00JieBaHMM, MMMYHUTETa Yy YEJIOBEKAa; pPOjJb I'OPMOHOB M BUTAMUHOB B
OpraHU3ME;

- M3y4aTh OHOJIOTHYeCKHe 00BEeKThI H MPOLECChI:

CTaBUTb OMOJIOTMYECKUE SKCIIEPUMEHTBI, ONUCHIBATH U OOBSICHATH PE3yJbTaThl ONBITOB; HA0JIO/IaTh 3a POCTOM U Pa3BUTHEM PACTEHUN M KUBOTHBIX,
MOBEJICHUEM >KUBOTHBIX, CE30HHBIMH H3MEHEHHSIMHU B HPUPOJE; pacCMAaTpUBaTh Ha TOTOBBIX MHKpOIpenapaTax M ONHMCHIBaTh OWOJIOTHYECKUE
OOBEKTEI;

-pPacno3HaBaTh H ONMCHIBATD:

Ha TabauIaX OCHOBHbBIE YACTU U OPraHOW[bI KJIETKH, OpraHbl U CHUCTEMbl OPraHOB YEJIOBEKA; Ha *KHUBBIX OOBEKTaX M TaOJIMIIAX OpPraHbl I[BETKOBOTO
pacTeHusi, OpraHbl M CHCTEMbl OpPraHOB >KMBOTHBIX, PACTEHHMs pa3HBIX OT/ENOB, >XUBOTHBIX OTAEIbHBIX THUIOB M KJIACCOB; Haumboiee
pacnpoCTpaHEHHbIE PACTEHMS] U KUBOTHBIX CBOEH MECTHOCTH, KYJIbTYpHBIE PAacT€HUs M JOMAIIHMX >KUBOTHBIX, Ch€JOOHBIE U SJOBHUTHIE I'pUOBI,
OIIACHBIE JUIsl YEJIOBEKA PACTEHUS U KUBOTHBIE;

- BBISIBJISITD
M3MEHYHMBOCTb OPIaHU3MOB, IPUCIIOCOOTICHNS OPraHU3MOB K cpeJie OOMTaHUs, TUIIBl B3aUMOJICHCTBUS pa3HbIX BUIOB B 9KOCHCTEME;

- CpaBHHMBaTh OHOJIOTHYeCKHe O0beKThl (KJIETKH, TKaHW, OpraHbl M CHCTEMbl OPraHOB, OPraHU3Mbl, MPEICTABUTEICH OTAENbHBIX
CUCTEMAaTUYECKUX IPYII) U J€JIaTh BBIBOJIbI HA OCHOBE CPAaBHEHHS;

- onpeAessTh IPUHAICKHOCTh OMOJIOTHYECKUX 0OBEKTOB K OMPEIEIIEHHON cucTeMaTHuecKol rpymre (Kiaccuduxarus);

-aHAJIM3MPOBATh M OLEHMBATHL BO3/ACHCTBHE (DAaKTOPOB OKPYKAIOLIEH cpebl, (GaKTOPOB PHUCKA HAa 3A0POBBE, MOCIEICTBUI JEATEILHOCTH
YeNioBeKa B IKOCHCTEMAX, BIIMSHNE COOCTBEHHBIX MOCTYIKOB Ha KUBbIE OPTaHU3MbI U SKOCHCTEMBI;

-MPOBOJAUTH CaMOCTOSITEIbHBIN MOMCK OMOJIOTHUECKOW HMH(pOpMAIMK: HAXOAUTh B TEKCTe y4eOHHMKA OTJIMUYMUTENbHBIE MPU3HAKH OCHOBHBIX
CHUCTEMAaTUYECKHX TIpyINI; B OMOJIOTMYECKHUX CIOBApSAX M CIPAaBOYHMKAX 3HAYEHHUs OHOJOrMYECKHMX TEPMUHOB; B PA3JIMYHBIX HCTOYHHUKAX
HE00X0AMMYI0 HH(POPMAIIHIO O KUBBIX OpraHU3Max (B TOM YHCIIE C UCIOIb30BaHUEM MH(POPMALIMOHHBIX TEXHOJIOTHUN);

- HCII0JIb30BATh NPHOOPeTeHHbIE 3HAHNS M YMEHHS B NPAKTHYECKOMH 1eATeIbHOCTH H NMOBCEAHEBHOM KU3HU:



AJsl coOJII0IeHUsT Mep NPOPUIAKTHKH 3a00/1eBaHMii, BBI3BIBAEMBIX DPACTEHUSMH, >KMBOTHBIMH, OAKTEpUSIMH, TPpUOAMH H BHPYCAMH;
TpaBMaTu3Ma, crpeccoB, BUNY-unpeknun, BpenHBIX NPUBBIYEK (KYpEeHHE, aJKOTOJNU3M, HAPKOMAaHUs), HapyIIEHUS OCaHKH, 3pEHUs, ClyXa,
MH(EKIMOHHBIX U MPOCTYIHBIX 3a00J€BaHM; OKa3aHUs MMEPBOM MOMOIIM MPU OTPABICHUH SJOBUTHIMU I'puOaMu, pacTCHUSIMH, YKyCax *KHUBOTHBIX;
IpU TPOCTYAHBIX 3a00JIEBaHUSAX, OXKOTaX, OOMOPOKEHHUSAX, TpPaBMaxX, 8 CHACEHWH YTOMAIOIIErO; PAalMOHAIBHON OpraHM3alluu TpyJda U OTIbIXa,
coOJII0ICHNsI TIPAaBUJI TIOBEJICHUSI B OKPY>KAIOWLIeH cpejie; BbIpallMBaHUS U Pa3MHOXKEHUSI KYJIbTYPHBIX PACTEHUHM M JOMAIIHUX XUBOTHBIX, yX0/a 3a
HUMM; IPOBEJICHUSI HAOIIOACHUH 32 COCTOSTHUEM COOCTBEHHOTO OpTaHU3Ma.

IlnanupyemMblie pe3yabTaThbl 0CBOeHUSA npeamera «buosorus», 9 kiaace

W3ydeHne OMOJIOTUU B OCHOBHOM IIKOJIE 00YCIOBIMBACT JOCTHKCHUE CIICTYIOIINX

JIMYHOCTHBIX Pe3yJ/IbTATOB:

#BOCITUTAHUE POCCUICKON TPasKJAHCKON MIICHTUYHOCTH: MATPUOTU3MA, JIIOOBH U yBaXkeHHs K OTedecTBy, YyBCTBa FOPJIOCTHU 3a CBOIO PonunHy

&% OCO3HAHHME CBOCH STHUYECKOW NMPUHAJUICKHOCTU; 3HAHUE SI3bIKa, KYJIbTYPbl CBOETO HapoJa, CBOETO Kpasi, OCHOB KYJIbTYPHOTO HACIEAUS
HapoaoB Poccun u yenoBevyecTBa; yCBOGHHWE TYMAHUCTUYECKUX, IEMOKPATHUECKUX U TPAJUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO
o01ecTBa;

& BOCIIMTAaHUE YyBCTBA OTBETCTBEHHOCTH U jaoira nepea PoauHoi;

& (opMHUpOBaHUE OTBETCTBEHHOT'O OTHOIICHUS K YICHHIO, TOTOBHOCTH M CITIOCOOHOCTH OOYYArOMIMXCs K CAMOPA3BUTHIO M CaMOOOPa30BAHUIO
Ha OCHOBE MOTHBAIIMH K OOYYECHHIO M MTO3HAHUIO, 0OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO JaTbHEHIICH WHINBHyaTbHON TPaeKTOpUU 00pa3oBaHUs Ha
0aze opueHTaluu B Mupe npodeccuit U npopecCHOHANBHBIX MPEANOYTCHUMN, C YIETOM YCTOMYUBBIX TO3HABATEILHBIX HHTEPECOB;

&% (opMHUpPOBAaHKE IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOW IMPAKTHKH,
YUUTBIBAIOIIETO COIHAIbHOE, KYIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3rue COBPEMEHHOTO MUPA;

&% (GOpMHpPOBAHHE OCO3HAHHOTO, YBAKUTEIBHOTO W JOOPOKENATEIHLHOTO OTHOMICHUS K APYrOMY 4YeJIOBEKY, €ro MHEHHMIO, MHPOBO33PEHHIO,
KYJbTYypE, SI3bIKY, BEpE, TPaXKAAHCKOMN IMO3UIINM, K UCTOPHUH, KYJIBTYPE, PEJIUTUN, TPAIULUAM, SI3bIKaM, HEHHOCTAM HapoAoB Poccun u HaponoB Mupa;
TOTOBHOCTH ¥ CHOCOOHOCTHU BECTH JHAJIOI C APYTHMMH JIFOJbMU U JOCTUraTh B HEM B3aUMOIOHUMAHUS;

&% OCBOCHHE COIMAJILHBIX HOPM, MPaBUJI MOBEJCHUS, POJeH U (HOpPM COIMATBHOM KU3HMU B TPyMIax U cOOOIIeCcTBaX, BKIIOUYAs B3POCIbIE U
collajJbHBbIe COOOIIECTBA; y4acTHE B IIKOJBHOM CAMOYIPaBIECHUH M OOIIECTBEHHOH >KM3HH B TpeJesiax BO3PACTHBIX KOMIIETEHIIMU C Y4ETOM
PEruoHaJIbHBIX, STHOKYJIBTYPHBIX, COIUAJIbHBIX 1 9KOHOMUYCCKUX OCO6CHHOCT€I71;

&% pa3BUTHE CO3HAHUSA U KOMIIETEHTHOCTH B PEIICHWH MOPAIBHBIX IMPOOJIEM Ha OCHOBE IMYHOCTHOTO BBIOOpPA; (hOpMHUpOBaHHE HPABCTBEHHBIX
9YBCTB U HPABCTBEHHOT'O MIOBE/IEHHUS, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHBIM MOCTYIKAM;

&% (opMUpPOBaHNE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLIEHUH U COTPYJIHUYECTBE CO CBEPCTHUKAMH, CTAPIINMHU U MJIaJLUIMMH B IIpOLecce
00pa3oBaTenbHOM, OOIIIECTBEHHO MOJIE3HOM, yueOHO-HCCIeI0BATEIbCKON, TBOPUECKON U APYTUX BUAOB JACSITEILHOCTH;

- CbOpMI/IpOBaHI/Ie IMMOHUMAaHHsA LEHHOCTH 3J0POBOTO U 0e301macHoro 06p333 JKU3HH, YCBOCHUC MPABHUII MHIAUBUAYAJIBHOTO U KOJUICKTHBHOI'O
0€e3011acHOT0 IIOBCACHUS B qpesquaﬁme CUTyallUAX, YIPOXKAOUIUX XKU3HU U 3JOPOBBIO J'IIOJIGf/i, IIpaBUJI IOBCACHUA HA TPAaHCIIOPTE U HA A0pOrax;

& (opMHUpPOBaHHE DKOJOTUYECKOW KYyIbTYyphl HA OCHOBE MpPH3HAHUS IEHHOCTU >KM3HU BO BCEX €€ MPOSIBICHUSAX WU HEOOXOAUMOCTH
OTBETCTBEHHOTO, OEPEKHOTO OTHOIIIEHUS K OKPYKAIOIIEeH cpee;

&% OCO3HAHWE 3HAYEHUS CEMbH B JKM3HHM YEIOBEKa M OOIIECTBA; MPUHSATHE IEHHOCTH CEMEWHOHN KH3HU; YBOXKUTENbHOEC U 3a00TIHMBOE
OTHOILLEHUE K YJI€HaM CBOEH CEMbHU;

&% Pa3BUTHE ACTETUYECKOTO CO3HAHMS Yepe3 OCBOCHHUE XY/IOKECTBEHHOTO Hacleausi HapoaoB Poccum u mMupa, TBOPUYECKOW NEATETHHOCTH
ACTETUYECKOTO XapaKTepa.

MeTtanpeameTHble pe3yJIbTaThl OCBOCHHS OMOJIOTHH B OCHOBHOM IIKOJIE JOJKHBI OTPaXKaTh



&% YMEHHE CaMOCTOSTENIbHO OIpPENeNsATh LENIH CBOEro oOyueHHs, CTaBUTh U (opMmynupoBaTh Aisi ceds HOBble 3amayd B yu&be u
MO03HABATENBbHOM JeSITETbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHl CBOEH IMO3HABATEIHLHON JEATEIIbHOCTH;

&% yMEHHE CaMOCTOATENIFHO IUIAaHWPOBATh ITYTH JOCTM)KEHHS IeNiei, B TOM YHWCIIe ajJbTepPHATHBHBIC, OCO3HAHHO BBHIOMpaTh Hambosee
3¢ dEeKTUBHBIE CITOCOOBI peIIeHHs YI€OHBIX U MO3HABATEIbHBIX 3aa4;

Conep:xkanue TeM y4eOHOI0 mpeaMeTa.

9 kaacc (102 gaca , 3 yaca B HeJeJ10)
BBenenue. buosiorusi B cucreme Hayk (3 4.)
buonorus kak Hayka. Mecto OHMOJIOTUM B CHCTeME HayK. 3Haue€HUE OMOJOTUU JUIsi TOHMMAaHUS HAYYHOH KapTHHBI MHUpa. MeTopl OMOIOTHYECKUX
uccinenoBanuil. [lonstue «xu3Hp». CoBpeMeHHbIE Hay4YHbIE MPEICTABICHUS O CYIIHOCTU XKU3HU. 3HAUYCHUE OMOJOTMYECKONW HAayKH B AESTENbHOCTH
yesoBeka. JleMoHcTpauu: mopTpeThl YUYEeHBIX-0H0JI0TOB; cxeMa «CBsi3b OMOJIOTHH C IPYTUMU HayKaMm.

I'naBa 1. OcHOBBI HUTOJIOTHH - HAYKH 0 KJeTKe ( 17 4.)

IIpenmer, 3amaun U METOABI MCCIENOBAHUS LIUTOJIOTMM Kak Hayku. McTopus OTKpBITUS M HM3y4deHHUs KJIETKHM. OCHOBHBIE MOJIOXKEHHUS KIETOUYHOU
TEOpHH. 3HAUCHHE IHUTOJOTHYECKUX HMCCICIOBAHUN I Pa3BUTHS OMOJIOTUM M JAPYIHX OHOJIOTMYECKMX HAyK, MEIHWIIMHBI, CEIbCKOTO XO3SHCTBA.
Knerka kak cTpyKTypHas U (yHKIIMOHAJIbHAS €IMHUIIA )KUBOr0. XUMHUECKUI cocTaB Ki1eTKU. OCHOBHbIE KOMIIOHEHTHI KileTKU. CTpoeHne MeMOpaH u
anapa, ux ¢yHkuuu. L{utoruiasma u ocHoBHBIE opraHouabl. Ux ¢yHkmmu B xinerke. OCOOEHHOCTH CTPOEHUS KJIETOK OakTepuil, IpuOOB, )KUBOTHBIX H
pacrenuil. Bupycsl. OOMeH BelecTB U NpeBpalieHus 3Heprus B kietke. CrocoObl MOMy4eHNss OPraHUnYeCKUX BELIECTB: aBTOTPO(BI U FeTepOTPOdBHI.
dortocuHTe3, €ro KocMuueckas poiib B Ouocdepe. buocunres 6enkos. [lonsitue o rene. JIHK - ucrounnk renernyeckoit nundopmanuu. ['eneTnueckuit
Koa. MatpuuHnslii npuHIMI 6uocunTe3a OenkoB. OOpasoanue PHK mo matpune JIHK. Perymsuus Ouocuntesa. [lonsatue o romeocrase, perymisuus
IIPOLIECCOB MPEBPALICHUS BEIIECTB U YHEPTHUH B KIIETKE.

JleMOHCTpaMK: MUKPOIIPENapaThl KJIETOK pACTEHUH U )KUBOTHBIX; MOJIENb KJIETKHU; OIBITHI, WITIOCTpUpYoIue npouecc porocunresa; moaenu PHK
u JIHK, pa3nu4HbIX MOJIEKYN U BUPYCHBIX YAacTHUIL;, CXeMa IyTel MeTa0oau3Ma B KIIeTKe; Moienb-anmiukanus «CuHTe3 0emkay.

JlaGopaTopHsble padoTsl: CTpoeHHE 3yKAPHOTHUECKUX KIIETOK Y PACTEHHH, )KUBOTHBIX, TPHOOB U IPOKAPUOTUYECKHUX KIIETOK y OaKTEepH.

I'maBa 2. PasMHOKeHHe H MHANBHAYAJIbHOE Pa3BUTHE (OHTOIeHe3) OPraHu3MoB (6 4.)

CamoBocnpousBesieHHe - BceoOIIee CBONCTBO KUBOro. MopMbl pa3MHOKEHHsI OpraHu3MOB. becrnonoe pazMHOXkeHHE U ero TUMbl. MUTO3 Kak OCHOBA
6ecrosoro pa3sMHOXKEHHUS U pOCTa MHOTOKJIETOYHBIX OpPraHU3MOB, €ro Onosjoruyeckoe 3Hauenue. [lonoBoe pasmMHoxeHue. Meio3, ero 6M0JI0rHYecKoe
3HaueHue. buonormueckoe 3HaueHHe OIUIONOTBOpeHUs. [loHATHE WHIMBUAYalIbHOIO pa3BUTUS (OHTOTEHE3a) y pPACTUTENbHBIX M IKUBOTHBIX
opranusMoB. [lenenue, poct, ruddepeHnnanys KIeTok, OpraHoreHes, pa3MHOXKEHHE, CTapeHne, CMEpTh ocobell. BriusiHue GpakTopoB BHEIIHEN Cpe/Ibl
Ha pa3BUTHE 3apobIlIa. Y POBHU MPUCIIOCOOICHNS OpraHiu3Ma K U3MEHSIOIIUMCS YCIOBUSIM.

JlemoHcTpanuu: TaOIMIIbI, WJUTIOCTPUPYIOIIME BHUJBI OECIIOIIOT0 M IOJIOBOTO Pa3MHOXKEHHUs, YMOPHOHAIBHOTO U MOCTIMOPHOHAIBHOTO Pa3BUTHS
BBICIINX paCTeHHﬁ, CXOACTBO 3ap0/:[51mel71 IIO3BOHOYHBIX )KUBOTHBIX; CXEMbI MUTO3a 1 Meno3a

I'naBa 3. OcHoBbl reneTuxku (14 4.)

I'enernka kak oTpacib OHOJOTHYECKONW Hayku. VICTOpUS pa3BUTHS T€HETHKH. 3aKOHOMEPHOCTH HACJEIOBAaHUS MPU3HAKOB JKUBBIX OPTraHU3MOB.
Pa6oter I'. Mengens. MeTonpl HWcCleIOBaHUs HACICACTBEHHOCTH. [ HMOPHIOIOTHYECKUIT METOJ M3y4YeHHUs HaCJIEACTBEHHOCTH. MOHOTHOpHIHOE
CKpelIuBaHue. 3aKOH JOMHHHPOBaHMs. 3aKOH paciierieHus. [1oiHOe u HemoJIHOe TOMUHHUPOBAHUE. 3aKOH YUCTOTHI TaMET M €ro ITUTOJOTHYECKOe



obocHoBanue. denorun U reHoTur. ['eHeTHUecKoe ompeseneHue noja. ['eHeTndeckas CTPYKTypa MOJOBBIX XpoMocoM. HacienoBanue mMpu3HAKOB,
CIICTUIEHHBIX C TIOJOM. XpPOMOCOMHAsl TEOpHs HACIeACTBEHHOCTH. [ eHOTHm Kak 1enoctHas cuctemMa. OCHOBHbIE ()OPMBI W3MEHUYUBOCTH.
I'eHoTunMueckas n3MeHUNBOCTh. MyTtanuu. [IpUuduHbI 1 yacTOTa MyTalMii, MyTareHHbIe (DaKTOPHI. DBOIIOIMOHHAS POJb MyTanuii. KomOuHaTHBHAS
W3MEHUYUBOCTh. BO3HMKHOBEHHE pa3UYHBIX KOMOWHAIMA TEHOB M WX pOJb B CO3JaHUHM TEHETUYECKOTO pa3HOOOpa3uws B Mpejeliax BHIA.
DBOJIOIMOHHOE 3HaUY€HHWE KOMOMHATHUBHON HM3MEHUMBOCTH. DeHoTUIMYecKas, WU MOAU(UKAIMOHHAs, U3MEHUYMBOCTh. POnb ycioBUU BHEIIHEH
Cpelibl B Pa3BUTHUU U MPOSIBJICHUU MTPU3HAKOB U CBOMCTB.

JleMOHCTpalUM: MOJEIN-ANIUIMKAIINY, WUTIOCTPUPYIOIINE 3aKOHBI HACIEICTBEHHOCTH, IEPEKPECT XPOMOCOM; PE3YNIbTaThl OMBITOB, MOKA3bIBAIOIINX
BIIUSTHUE YCJIIOBUU CPEJIbl HA U3BMEHUYUBOCTh OPraHU3MOB; TepOapHbIC MAaTEPHAIIBI, KOJUICKIIUU, MYJISKH THOPUIHBIX, TOJIUIIIIOUTHBIX PACTCHHIM.
JlaGopaTopHble padoThl: 3yueHrne N3MEHUNBOCTH Y PAaCTEHUN U KUBOTHBIX. M3yueHne (eHOTUIIOB pacTeHH.

IpakTuyeckasi padora: Penienne reHeTHYECKUX 3a]1a4

I'naBa 4. I'eneTuka 4esnoBeka (54.)

MeTob1 U3y4YeHHsI HAcIeICTBEHHOCTH YelloBeKa. [ 'eHeTnueckoe pasHooOpasue yenoBeka. [ 'eHeTuuecke OCHOBBI 3J0pOBBs. BiusiHue cpebl Ha
TCHETUYECKOC 3/I0POBbE YelloBeKa. | eHeTnueckue 0ose3Hn. ['eHOTHIT 1 3/T0pOBBE YenoBeKa. JleMOHCTPAIMN: XPOMOCOMHBIC aHOMAJTUHU YEJIOBEKa H UX
(beHOTUITNYECKUE TTPOSBICHHUS.

JlabopaTopHas padora: CocTaBieHHE POJOCTOBHBIX.

I'nasa 5. IBoaouunonHoe yyenue (18 u.)

Yyenue 00 sBomONMM OopraHudeckoro mMupa. Y. JlapBUH - OCHOBOMOJIOXHUK yueHHUs 00 3BONOLMU. JIBMXKYIIME CHIIBI U PE3YyIbTaThl 3BOJIOIUH.
YCoKHEHHE PACTCHH M JKUBOTHBIX B IPOIECCE JBONIONUH. buojormdeckoe pa3sHooOpaswe Kak OCHOBAa YCTOHYHMBOCTH OwWoOC(hepsl, pe3yibTar
sBonoMK. CyIIHOCTh HBOJIOIHOHHOTO TMOAXO0Ja K H3YyYEHHUIO JKUBBIX opraHu3MoB. Bua. Kputepuum Buma. BumooOpazoBanue. [lonsiTue
MUKposBotonnd. [lomymsanuonHas crpykrypa Buzaa. llomynsnus kak sieMEHTapHas HBOJIONMOHHAs eauHuna. (DakTopbl 3BONIOIUMM U HX
XapaKkTepuCcTHKa. J[BIKyIIHe CUJIBI U PEe3yNbTaThl 3BOJIONMU. EcTecTBeHHBIN OTOOp - ABMXKYIIAs W HAMpaBlsAOIas cuia 3Boionuu. bopnba 3a
CYIIIECTBOBAaHME KaK OCHOBa €CTECTBEHHOro orbopa. Ponb ecrectBeHHOTO 0TOOpa B (hOPMHUPOBAHUM HOBBIX CBOMCTB, MPU3HAKOB U HOBBIX BHJIOB.
Bo3HuKHOBEeHHE afanTaluii ¥ UX OTHOCUTENBHBIN XapakTep. B3anMompucrnocoONIeHHOCTh BUJIOB KaK pe3yNbTaT JACWCTBUSA €CTECTBEHHOTO OTOOpa.
3HaueHue 3HAHMW O MMKPOAIBOJIIOLMU JJISl YIPABIEHUS NPUPOAHBIMU MOMYJISALUSAMH, PELIEHUS MpoOJeM OXpaHbl MPUPOABI U PALUOHAIBLHOTO
npupojononb3oBanus. [lonstue o MakposBomonuu. COOTHECEHME MUKPO- U MAaKpPO3BOJIOLMH. Y CIOKHEHUE PACTEHUH W JKUBOTHBIX B IpoIliecce
sBONIONIMU. bronornueckoe paznooOpasue Kak OCHOBa YCTOMYMBOCTH OMOC(]Ephl, pe3yabTaT IBOIOIUH.

JleMOHCTpAIUM: KUBBIC PACTEHUS U KUBOTHBIE; FepOapHbIe IK3EMITISIPhI U KOJUIEKIIUN )KUBOTHBIX, MIOKA3BIBAIOIINE HHIUBUAYAIbHYIO H3MEHUNBOCTh
U pa3HoOoOpaszue COpTOB KYJIbTYPHBIX PAaCTEHHUH W IMOPOJ JOMAIIHUX >KUBOTHBIX, a TAK)K€ PE3yJbTaThl MPUCHOCOOIEHHOCTH OPraHU3MOB K Cpele
OoOWTaHUS M Pe3yNbTaThl BUA000PA30BaHUS; CXEMBbI, HWIUTFOCTPUPYIOIIUE TMPOIECCHl BUIA000pAa30BaHUS U COOTHOIIEGHHWE MyTeH NPOrpecCHUBHOM
OMOJIOTUYECKON IBOJIOIUH.

JlaGopaTopnasi pa6ora: M3yueHue npucrnocobIeHHOCTH OPTaHU3MOB K Cpejie OOUTaHu.

I'naBa 6. OcHOBBI cejiIeKIIUM U OMOTEXHOJ0THH (5 4.)

33)13‘114 U MCETOAbI CCJIICKIIUU. T'enetuka kak Hay4YHas1 OCHOBa CCJICKIMKU OPraHu3MOB. HOCTI/I)K@HI/ISI MI/IpOBOI\/’I U OTEe4YESCTBEHHOU CCJICKIINU.
JleMOHCTpanuu: pacTeHus, repOapHble IK3EMIUISPBI, MYISDKH, TaOMUIbl, Gororpaduu, HIUTFOCTPUPYIOUIHNE PE3yIbTaThl CENEKIUMOHHOW padoTHI;
MTOPTPETHI CEIEKITMOHEPOB.

I'naBa 7. Bo3HUKHOBeHHE U pa3BUTHE KU3HU HA 3emJie (8 u.)



B3rnsaasl, runore3bl ¥ TEOPUM O MPOUCXOXKACHUN KU3HU. OpraHndeckuil MUp Kak pe3yapTaT 3BOMIIOLMM. McTopus pa3BUTHS OpraHMYECKOIO MHUpa.
JIeMOHCTpallMu: OKaMEHENIOCTH, OTIEYaTKU PACTEeHUH M JKUBOTHBIX B JIPEBHUX MOPOJAX; PEHNpPOAYKIMH KapTHH, OTpaxaromux ¢iopy u QayHy
Pa3IMYHBIX 3P U IIEPUOIOB.

I'naBa 8. B3auMocBsi3u OpraHu3mMoB M OKpYy:Kawouiei cpeabl (26 4.)

Oxpyxaromasi cpeia - UCTOYHUK BEUIECTB, PHEPTUU M MH(OpMAIMK. DKOJOTHs, KaK Hayka. BimsHue sKkoJormyeckux (hakTOpOB HA OpPTaHU3MBI.
[IpucnocoOnenust OpraHU3MOB K pa3IMYHBIM JKoJorhuyeckuM ¢akropaM. [lonmynsuus. Tumnbsl B3auMOAEHCTBHS MOMYNALMNA pPa3HBIX BUJOB
(KOHKYpEeHIIHsI, XWIIHWYECTBO, CHMOHMO3, MapasuTH3M). ODKOCHCTEMHas OpraHW3alys >KWBON NpUPOABI. DKOCHUCTeMBL. Ponb mpowmsBomuTENeH,
notpeduTeneil U paspymuTeledl OpraHMYecKUX BEIIECTB B AKOCHCTEMax M KPYroBOpOTE BellecTB B mpupone. [luieBbie CBS3M B 3KOCHUCTEME.
Ocobennoctu arposkocucreM. buocdepa - rmodanbHas 3kocuctema. B.W. BepHaackuii - 0CHOBOIOJIIOKHHUK ydeHUs: o Ouocdepe. Ponp denoseka B
ouocdepe. Dxonoruyeckue NpoOIeMbl, WX BIMSAHHME Ha KHU3Hb 4denoBeka. llociencTBus AeATEIbHOCTH 4YENOBEKa B JKOCHCTEMAax, BIIMSIHHE €ro
[IOCTYIIKOB Ha KUBbIE OPTaHU3MbI U 3KOCUCTEMBI.

JeMoHcTpanum: TaOIUIbl, WITIOCTPUPYIOIIKUE CTPYKTYpY Onocdepsl; cxema KpyroBopoTa BEIIECTB M IMpeBpalleHHs SHEpruu B Ouocdepe; cxema
BIIMSTHUS XO3HCTBEHHOM JESITEIbHOCTH YeJIOBEKa Ha PUPOAY; MoeIb-antunkanus «brocdepa n uenoBek»; KapThl 3artoBeTHUKOB Poccun.
JlabopaTopHbie padoTbl: CTpoeHUE pacTEHUN B CBSI3U C YCJIOBHMSMU KU3HU. [locueT MHIIEKCOB MJIOTHOCTU JJisi ONPEACNICHHBIX BHJIOB PACTEHUIM
Brinenenune numeBsIx 1eneld B UCKyCCTBEHHOM 3KocucTeMe (Ha TPUMEPE aKkBapuyma).

IIpakTuueckue padorpi: HabmoaeHus 3a CE30HHBIMU H3MEHEHUSMH B JKHUBOH npupoje. CocTaBleHHE cXeM Mepeaaun BellecTB U YHEPruu (Lenei
nuTaHus). BeisiBaeHue npucnocodaeHuii OpraHu3MoB K cpeie 0OuTaHus (Ha KOHKPETHBIX PUMEPAX ), TUIIOB B3aUMOACHCTBUS MOMYJISLNI pa3HbIX
BUJIOB B KOHKPETHOI 3KOCUCTeMe. AHAIN3 U OlIEHKA BIUSHUS (aKTOPOB OKpYKarollel cpeibl, (hakTOPOB PUCKa Ha 310POBbE, MOCIEACTBHIMA
JESTeTHbHOCTH YEJIOBEKA B IKOCUCTEMAX, COOCTBEHHBIX TIOCTYIIKOB Ha )KUBBIE OPTaHU3MbI 1 SKOCHCTEMBI.

Ikekypeusi: Cpena )XKU3HU U ee 00uTaTeNu.



TemaTnuyeckoe IVIAHMPOBAHME

Neni/m Tema KoJu-Bo yacos Kontp.padoTsI IIpakr. Konrp.
U J1a00p. TeCThI
padoThI

1 BBenenue. buoJjorust B 3 - - -
cHCTeMe HAYK
2 OcCHOBBI HIUTOJIOTHH- 17 1 1 -
HayKe 0 KJeTKe
3 Pa3zMHo:keHne 1 6 - - 1
HHIMBHUIYaJIbHOE
pa3BuTHe
OPraHu3MoOB
4 OCHOBBI F€eHETHKH 14 - 2 1
5 I'enernka 4yenoBeka 5 1 1 -
6 OCHOBBI ceJIeKIIUA T 5 - - -
OMOTEXHOJIOT UM
7 IBOJIIOLIMOHHOE YYeHH e 18 1 1 1
8 Bo3nukHOBeHHE U 8 1 - -
pa3BUTHE KU3HU HA
3emuie
9 B3aumocBs3u 26 1 5 1
OPraHu3MoOB U
OKPY KaKIeu
cpeabl
Hroro: 102 5 10 4




Kanenoapno - memamuueckoe naanuposanue <sUOJOTrUs. 9 KJIACCy»
Obwee konuuecmeo uacoe — 102, ¢ neoento — 3uaca.

Ne Tema ypoxka OO6yu-cs ¢ [Inanupyemsblie pe3ynbTaThl Kon-Bo
n/m (Tun ypoxa) OB3 4acoB
MpeAMETHBIC MeTarpeMeTHbIC JUYHOCTHBIE [Mnan. | dakr.
YV
Beenenue. buosiorus B cucreme Hayk (3u)
1 buonorus kak Hayka. MeTh nipencrasienue o |[Onpeaeasitb MECTO Bocnuranue y yyanuxcs
OHOJIOTUH, KaK HayKe O |0MOJIOTUHU B CHCTEME HayK. [1yBCTBa IOPJIOCTH 3a
(Bsoouwui PKUBOW MIPUPOJIE; O OueHuBaTh BKIAJ [POCCUICKYIO
Axmyanusayus snaruil) podeccusix, CBSI3aHHBIX [pa3IMYHbIX YUEHBIX- OHOJIOTHYECKYIO HAYKY.
2-3 | Merosl 6uonornyeckux c OmoJorueii; 0o OWMOJIOTOB B pa3BHTHE
UCCIIeJOBAHMIA. SHAUEHHE YPOBHEBOU OpraHu3aluy|HAyKd OHOJIOTHI
OUOJIOTUM. PKUBOU ITPUPOJBL. BeiaegssiTb  OCHOBHBIE
METOJIbI OMOJIOTUYECKUX
(KOMOUHUPOBAHHDIU YPOK) MCCJICIOBAHNH.
OO0bsACHATHL 3HAUYCHUE
OUMOIOTHH JJIsl TOHUMaHUS
Hay4YHOU KapTHHBI MUpa
I'naBa 1. OCHOBBI HMTOJIOTHHM — HAYKA 0 KjeTKke (1749)
4 [uronorus — Hayka O KJIETKE. 3HAaTh OCHOBHBIE METObI | OmpenensiTh MpeaMerT, VMETh OOBSICHSTH
M3yYECHUS 3a7a4d ¥ METOJIBI HEeOOXOAMMOCTh 3HAHHH O
(nexyus) IUISTKH; OCHOBHbIE MCCIeNOBAHNS iToorny  |</ICTOUHOM Teopuu Juts
TIOJIOKCHUSA KIICTOYHOHU IIOHUMaHus €AUHCTBA
5 Knerounas Teopus. i Kak Hayku. OO0bsSICHATH
TCOPpUHN; UMETH CTPOCHUA U
. pecTaBICHHE O SHAYCHUC LMTONOTMHCCKIX Ny yxrimonupoBaHus
(KoMOUHUpOBaHHbILL YPOK) KJIETOYHOM YPOBHE HMCCIIE/IOBAHHI LIS PA3BUTUA |opraHiuecKoro MUpA.
OpTaHu3aIuy )KUBOTO. OMONIOTHH U IPYTUX
6-7 | XuMuueckuii COCTaB KIETKH 3HATH COCTAB, CTPOEHHE H | GHONOTMYECKUX HAYK Osuazienne
(DyHKIIMH OPTraHUYECKHX | O@BLACHATH 3HAUCHUE pureieiyaTbabIv
. YMEHHUSIMU: JI0Ka3bIBaTh,
(KOMOUHUPOBAHHDII YPOK) BEIIECTB, BXOISIINX B KJIETOYHOM TEOPUH I CTPOMTH paccysk/aeHHs
COCTAB JKUBOTO. Pa3BUTHsI OUOJIOTHI '
AHAITM3UPOBATH, J1CIAThH
8 Crpoenue knetku. Kiierounas 3HATE 0COGEHHOCTH CpaBHHBATB XUMHYCCKUI |51 o JIEL
MeMmOpaHa. SAapo. CTPOEHNS KIETKH, COCTaB )KUBBIX OPraHU3MOB U
(yHKIIMH OPraHOM/I0B TEJI HEXXUBOU NPUPOJBL, CdopmupoBaHHOCTD
(KOMOUHUPOBAHHBII YDOK) KJIETKH. JieNaTh BBIBOJBI HA OCHOBe  [1O3HABATCIIBHBIX HHTCPECOB
cpaBHenus, OFbACHSTH 1 MOTHBOB, HAaIlPaBJICHHBIX
9 STIC. Prbocori Komitere 3HATh O BUPYCaxX KaK POITb HEOPFAHHUECKHX 1 Ha M3Y4CHUE TEMBI.




lonbmxu. JInzocomsl.
(KOMOUHUPOBAHHDIU YPOK)

HEKJICTOYHBIX (hopMax
PKH3HH.

3HaTh OCOOCHHOCTH
CTPOCHHUS KICTKH

10 | Muroxonapuu. [Tnactusl.
u HYKapHOT U MPOKAPHOT.
Knerounslii ieHTp.
(KOM6uHup06aHHblZZ ypo}() 3HaTHL 00 0OMEHE BEILECTB
U [IpeBpAIEHHE SHEPIHUH
KaK OCHOBE
11 Oco0eHHOCTH KIIETOYHOTO
B DKU3HEICATENbHOCTH
CTPOCHHS OPraHu3MOB. BUPYCHI. —
(Vpox uzyuenus u nepsuunoeo IMeTh npecTaBIeHue 0
3aKpenieHusi HOBbIX 3HAHUIL) ['CHE, KOMOHE, aHTHUKOAOHC,
TPHILIETE, 3HATH
[
12 ‘iIagOPaTOPHaH pabora Ne 0COOSHHOCTH MPOLIECCOB
«CTpoeHHE KIETOK. TPAHCIIAINH U
TPAHCKPUIILIUU.
(yuebOHbIll NpaKmuKym)
3HATH CIIOCOOBI TUTAHMS
13 Paznuuusa B CTpOCHUH KIIETOK
OpraHM3MOB.
JYKapHOT U MPOKAPHUOT.
(KOMOUHUPOBAHHBII YPOK)
14 AccuMuanusg U JUCCUMMIISIIIUSL.
Metaboausm.
15-16 [ OOMeH BellecTB U MPEBPALCHUS
9HEpPruu B KiIeTke. DoToCUHTE3 U
XEMOCHHTES.
(KOMOUHUPOBAHHBII YPOK)
17-18 | buocunTe3 6€nKOB.
(nexyus)
19 | Perynsmus mporeccos
KU3HEEATEIILHOCTH B KIIETKE.
(nexyusi)
20 | O6o0maromuii ypok 1o riase

OpTraHUYECKUX
BEIIIECTB B KJICTKE
XapakTepu30BaTh KIETKY
KaK CTPYKTYPHYIO €IHHUILY
JKHBOTO.

BoigeasiTh CyliecTBEHHbIE
MIPU3HAKHU CTPOCHUS KICTKHU.
PazamuaTh Ha TabIHLax u
TOTOBBIX MHKpOIIpEnapaTax
OCHOBHBIE YaCTH U
OpPraHOUbI KJICTKHU.
Habawoaath u onmuchbIBaTh
KJICTKH HA I'OTOBBIX

MUKpoTpenaparax
OO0BACHATL OCOOEHHOCTH

KJIIETOYHOTO  CTPOEHUS
OpPraHu3MOB. BbIsSBIATH
B3aUMOCBSI3H MEXKIY
CcTpoeHHeM U (GyHKIIHIMHA
KJIETOK.

IpoBoauTh OHOIOTHYECKHE
WCCIIEOBAHUS U JIENATh
BBIBOJIbI HA OCHOBE
MOJIYYEHHBIX PE3yJIbTaTOB.
CpaBHHMBATh CTpPOCHUE
3yKapUOTUUYECKUX u
MPOKAPUOTUYECKUX KIIETOK
Ha OCHOBE aHaJIu3a
MOJyYEHHBIX JAHHBIX

BrageHne cocTaBISIOMMMH
Y4eOHO-UCCIIeIOBATEIhCKON
eI TeIbHOCTRIO.

'VYMeTh OOBICHATD U
[IPUMEHSTDH 3HAHUS B
MPaKTUYECKOU

eI TEeNNLHOCTH

YBa)XXUTEILHO OTHOCUTHCS K
YUUTCIIIO U
OJJHOKJIaCCHHUKAaM.

HaxoauTe BBIXOJ U3
CIIOPHBIX CUTyallUH.




«OCHOBEI HUTOJIOTHH — HAayKa O
KIICTKE».

(Vpox cucmemamuzayuu 3nanuti)

I'naBa 2. Pa3MmHoOkeHUe 1 MHAMBUIYAJIbHOE pa3BUTHE (OHTOreHe3) Opraiu3mMoB (64)

21

DopMBbl pa3MHOKEHUS
opranu3mos. becnionoe
pa3sMHOXeHHe. MuTo3.

(KOMOUHUPOBAHHDIU YPOK)

MmeTh nipecTaBlIeHHE O
(hazax MHTO3a, TIpOIIECCe
[peAYTUIMKAIINY,
PKU3HEHHOM ITHKJIE KIIETKH,
mHTEpdase.

22

[Tonosoe pazmHoOxkeHue. Menos.

(KOMOUHUPOBAHHDIU YPOK)

MmeTh nipecTaBIeHHE O
BUaX OECIIOJIOrO
[PAa3MHOXCHUA, [I0JIOBOM
[Pa3MHOKEHUHT
OIIEPUPOBATH ITIOHATUAMU

23

WunuBuyansHoe pa3BUTHE
opranusma (OHTOT'€HE3).

(KOMOUHUPOBAHHDIU YPOK)

TAKHMMH, KaK BEr€¢TaTUBHOC
[pPa3MHOKEHHE, CITOPBI,
mencHue Tena. Y METh
MPUBOIUTH IIPUMEPEI
OpTaHU3MOB,

24-25

Bnusinue ¢paktopoB BHelIHEN
Cpelbl Ha OHTOTEHES.

(KOMOUHUPOBAHHBII YPOK)

[PA3MHOKAIOIIMXCS
[10JIOBBIM U O€ECIIOJIBIM
crioco0amu.

MmeTh NpeacTaBieHUe O
CTaJlsAX raMETOreHesa, o

26

O000marommii ypok 1o riase
«Pa3MHOXeHUE U
UH/IMBUYaJIbHOE Pa3BUTHE
(oHTOTEHE3).

(Ypox cucmemamuzayuu 3nanuil)

X0J€ Tpoliecca Meno3a,
HaAXOOUTh CXOACTBA U
OTIIUYWS MUTO3a U Mei03a,
0OBSICHSTH
OHOJIOTHYECKYIO CYIITHOCTb
MUTO3a U MeHOo3a.

MeTh npeacTaBIeHue 0
PMOpPHUOHATHFHOM Pa3BUTHU
OpPraHu3MOB,
XapaKTepH30BaTh
[0CTIMOPHOHATBHBIN
[1epPHOJ] pa3BUTHS
OpFaHI/ISMOB, CYTB 158
3HAUYCHUE
OHMOreHETUYECKOI'0 3aKOHA.

OnpeneasiTs
CaMOBOCIIPOU3BEICHHE KaK
BceoOIIee CBOHCTBO KHUBOTO.
Broi1esTh CyIieCTBEeHHBIC
[IPU3HAKY TpoIiecca
Pa3MHOXEHUS, GOPMBI
Pa3MHOXKEHUSI.

Onpeneasitb MUTO3 Kak
OCHOBY 0€CTIOI0T0
Pa3MHOXKEHHUS U pOCTa

BbineasiTb 0COOCHHOCTH
Meiio3a. Onpenensite Merno3
KaK OCHOBY I10JIOBOT'O
Pa3sMHOKEHUS
MHOTOKJIETOYHBIX

OpraHU3MOB
O0BACHATL OMOJIOTHYECKOE
3HaueHHe Melo3a U Ipolecca
OTLTOIOTBOPEHHS

BoIgeasTh TUIIBI OHTOT€HE3a
(xmaccuuupoBaTh)
OuneHuBaTh BIUIHNE

(hakTOpOB BHEUIHEW CpeJibl Ha
pa3BUTHE 3apOIbIIIA.
Omnpeneasitb ypoBHU
[IPUCIIOCOOJICHHS OpraHu3Ma K
N3MEHSIOIUMCS yCIOBHUSIM

'YMETh CTPYKTYPUPOBATH
MaTepHai U 1aBaTh
oTpeeNeHIE MOHITHAM;
YMETb B3aMOJICHCTBOBATH C
0JIHOKJIACCHUKAMH;

'YMeTh 00BACHATH
HEOOX0AMMOCTh 3HAHUH JUTS
MOHMMaHHUS 3HAYCHUS
310poBOTO 00pa3a JKHU3HU.

'YMeThb 0OBICHITE
HEO0OXOIMMOCTD 3HaHHUH O
Pa3MHOKEHUM KHUBBIX
OpraHu3MOB JIsSI TOHUMaHUS
Mporiecca nepeaayn
HACJICICTBCHHBIX MPHU3HAKOB
OT ITOKOJIEHUS K IIOKOJIEHUIO.

Osnagenue
MHTEIICKTYaIbHBIMHU
VMEHUSIMU: JIOKa3bIBATh,
CTPOUTH PacCyXJICHUS,
QHAJIM3UPOBATh, CPABHUBATD,
1eaTe BBIBOKI.




I'naBa 3. OcHoBbI reHeTukn (144)

27 | I'eneruka Kak oTpacib lIMeTh npeacTaBIeHUE O
OMOJIOTHYECKON HAYKH. MOHOTHOPHIHOM
[IUTOJIOTHYECKHUE OCHOBBI
3aKOHOMEPHOCTEN
28 MeToapI ucciaenoBaHusS P
HACIICIOBAHUSI TIPH
HacneacTBeHHOCTH. DeHorun u
MOHOTHOPHTHOM
TCHOTHIL. . CKpEIIMBAHHUH.
(KOMOUHUPOBAHHDIL YPOK) VIMeTh PeICTABIEHHE O
HETIOJTHOM
29 [ 3axkoHOMEpPHOCTH HACIEJOBAHUSI. IOMUHHPOBAaHUU
(KOMOUHUPOBAHHBIU YPOK) [PH3HAKOB, TCHOTHUIIC U
30-31 | PemreHrie reHETHYECKUX 3a/1a4. (enorure,
(KOMOUHUPOBAHHBIU YPOK) AHAINSHPYIOIEM
J CKpELIMBAaHUU. Y METh
(yueOHbll NPaKmuKym)
pelars 3a1a4u Ha
32 IpakTuyeckast pabora Ne HacJIeJOBaHUE MTPU3HAKOB
1 «PemieHue reHeTUYECKUX 33124 [1pU HETIOHOM
Ha MOHOTUOPHUIHOE TOMUHHUPOBAHUH.
CKpEILMBAaHUEY.
. MeTh peacTaBieHUE O
(yuebHbllL npakmuxKym)
TUTUOPUTHOM U
33 Aurnbpunnoe [OJTUTUOPHUITHOM
CKPELIMBAHUE(KOMOUHUPOBAHHDI CKpeLIMBAaHUU, YMETh
VPOK) HCIIOJIb30BATh «PEIIETKY
34 | B3aumojeliicTBIE TEHOB. [lenneTay uis perenns
(KOMOUHUPOBAHHBILL YDOK) sajian Ha JUrHOpHIHOS
3536 | X CKpELIMBaHUE
) POMOCOMHAS TCOPHA IMeTh npesicTaBIeHHE O
HAaCJEeACTBEHHOCTH. [ eHeTnka HACIIEJOBAHUH [IPU3HAKOB,
IroJia. CIICINICHHBIX C ITOJIOM,
(KOMOUHUPOBAHHDIU YPOK) AyTOCOMAXx U MOJOBBIX
37 | OcHoBHble hopMBI XPOMOCOMAX, O
M3MEHYMBOCTH. [ eHOTHIIMYECKas [OMOTaMeTHOM
H3MEHUHBOCT. reTepOraMeTHOM TI0JIE;
. 3HaTh 3akOH T. Moprana;
(KOMOUHUPOBAHHDIU YPOK)
YMETh peliaTh 3a/1auu Ha
38 | KomOuHaTHBHAS H3MEHYNBOCTD. HaCIIeI0BaHNE TIPU3HAKOB,
(KOMOUHUPOBAHHBII YDOK) CLETUIEHHBIX C TIOJIOM.
39 | ®enorunuueckas

W3MEHUYHUBOCTh. JIabopaTopHas
padora Ne 2 «3yuenue

MeTh npeacTaBiIecHIE O
MOIN(UKAITMOHHOM

Onpeneasith TIaBHBIC 337a41
COBPEMEHHOU I'€HETUKH.
OueHnBaTh BKJIAJl yUYCHBIX B
pa3BUTHE TEHETUKU KAK HAYKH
Boiensitb OCHOBHBIE

MCTOJBI UCCIICIOBAaHUA
HaCJICACTBCHHOCTH.

Onpenensitb OCHOBHbIE
MpU3HAKU (CHOTHUIA U
FeHOTHIIA

BoISABJIATH OCHOBHEIC
3aKOHOMEPHOCTH
HAaCJICAOBaHU.

OO0BLACHATHL MEXaHU3MEI
HaCJICACTBCHHOCTH
BhIABAATE aNrOPUTM
peIIeHUs] TCHETUYECKUX 3a71aY.
PemaTh reHeTHUECKHE 3a0aUN
OO0BbACHATH OCHOBHBIC

TT1OJIOKCHHA XpOMOCOMHOﬁ
TCOPUU HACICACTBCHHOCTHU.

O0bsIcHATH
oTIpe/ieTIieHHe
HaCJIeJIOBaHUE TIPU3HAKOB,
CICTUICHHBIX C MOJIOM
OmnpeneysiTb OCHOBHBIE
(hopMBI HI3MEHUYNBOCTH
OpraHU3MOB,

BrISIBJASITE OCOOCHHOCTH
FECHOTUITMYECKOM
M3MEHYHUBOCTH

BoISIBJASITE 0COOCHHOCTH
KOMOMHATHBHOM
M3MEHYHBOCTH

BoISIBJASITE 0COOCHHOCTH
(heHoTUITYECKON
M3MEHYUBOCTH.

IIpoBoaMTH OHOTOTHYECKHUE
VICCIIETOBAHUA U JIETIaTh
BEIBOJIBI HA OCHOBE

XPOMOCOMHOE
nosa

'YMeTh OOBSCHATE U
MPUMEHSITh 3HAHUS B
MPaKTUYECKOU
esITeTbHOCTH
OtpabaTbIBAIOT yMEHUE
[pabOTHI C pa3HBIMU
MCTOYHUKAMH WH(POPMAITUH.

CaMOCTOSITEIILHOCTE U
JIM4HAs OTBETCTBEHHOCTS 3a
CBOH TIOCTYTIKH.

YMeHHEe MPUMEHATh
[OJTy4EeHHBIC 3HAHUS Ha
[paKTHKE.

CouuaipHas
KOMIICTCHTHOCTD U
YCTOMYMBOE CIIEJOBAHUE B
MMOBEICHUH COIUATbHBIM
HOpMaM.

DOopMUPOBAHNE HABBIKOB
COTpYIHUYECTBA B pa3HbIX
CUTYyaLUIX

dopMupoBaHue
[IEHHOCTHOT'O OTHOLICHUS K
OKpY>KaloIIEeMy MHPY.

'V BaXKUTEIHLHO OTHOCUTLCS K
YIUTEIIO U
OTHOKJIACCHHUKAM.

HaXO,I[I/ITB BbIXO U3
CIIOPHBIX CHTyaHHﬁ.

OsnageHue
MHTEJUICKTYalbHBIMU
YMEHUSMH: TOKA3bIBATh,
CTPOUTDH PACCYKICHUS,
QHATU3UPOBATh, CPABHUBATD,




¢deHoTunoB pacteHuid. Mzydyenue
MoAU(UKAITMOHHON
W3MEHYMBOCTH U MIOCTPOCHUE
BapHallMOHHOW KPUBOW».

M3MCHYMBOCTH, HOpME
[PCAKIINH. Vmethb BBIACTIATH
CYILICCTBCHHLIC IMTPU3HAKH
J1JIs1 BBIIBJICHU A

MMOJTy4YEeHHBIX PE3yIHTATOB

1CJIaTh BBIBOJBI.

~ M3MCHYHNBOCTH
(yueOHbl NPaKmuKym)
— OpraHu3MOB
40 | O600mamMii ypoK 110 riaBe
«OCHOBBI TEHETUKI.
(Vpox cucmemamuzayuu 3nanuti)
I'naBa 4. I'eneruka 4yejioBeka (54)

41-42 | MeToapl U3y4eHus lMmeTs npeacrasiaeHue o (BolaeasiTb OCHOBHbBIE Peanusanus ycTaHOBOK
HACJIEICTBEHHOCTH YEJIOBEKa. MyTallMOHHOU METO/IbI H3yUCHHUs 3I0pOBOT0 00pa3a KU3HU.
IIpakTuyeckasi pa6ora Ne M3MEHIMBOCTH, HACIICNCTBEHHOCTH Omnazerie
2 «CocrtaBneHue poAOCIOBHBIXY. [IPUYMHAX MYTalHiA.

. |uenoBexa. MHTEJJICKTYaTbHBIMU
3HATH BUJIBI MyTallUN U -
. EHUSIMU: JIOKAa3bIBaTh
(yuebHblIL npakmuxym) WX BIUSHUC Ha POBOAUTL M A ’
OHOJIOrNYECKHe CTPOUTD pacCyXKIcHU,
43-44 | I'eHOTHI U 3J0POBbE YEIOBEKA. opranusMm. Biazers AT HDOBATE
[TOHSATHUIHBIM WCCIICJIOBAHUS U JIENIaTh p ’
6 . anmapaTom CpaBHUBATD, JENaTh
. BBIBOJIbI HA OCHOBE
(KOMOUHUPOBAHHBIU YPOK) )i\ ELIEOMEL
45 | O6061mamumii ypok 1o riase [IOJIYYEHHBIX PE3YJIbTATOB
«"eneTnka yegoBeKay. YcranaBiuBaTh
B3aMMOCBSI3b TEHOTHUITA
(Ypok cucmemamuszayuu 3snanuii) YeJI0BEKa U €r0 3J0POBbS
I'naBa 5. OcHoBBI cejieKIIUM U OMOTEXHOJI0THH (54)

46-47 | OcHoBbl ceneki.OCHOBHBIE lmets mpeactaBiaeHue o (OnpeaessiTh IIaBHBIE 3312491 [YMETh OOBSICHATH POJIb
METO/BI CENEKIIUH PACTEHUN , CeleKIHy, e¢ 11 HallpaBJIEHHs COBPEMEHHOHN [CCICKIMU Ul HApOAHOTO
(Bsoomwiti. Akmyanuzayus 3nanuii) Mmeth HpeI[?TaBJ]eHI/Ie 0 BLUIEISITH OCHOBHBIE METOMLI HABBIKOB COTPYJHHUYECTBA B

CeJeKIHH, e€ Pa3HBIX CUTYAIHsAX
" CEJICKIIHH.
CTAaHOBJICHHUH, €€ MCTOJJaX O6LACHATEL 3HAYCHNE ®
48-49 | JlocTHKEeHUs MUPOBOM 1 (MaccoBBbIii 0TGOP, OpMHPOBAHHUC
o . CCJICKIINY JUIST pa3BUTUSA [IEHHOCTHOI'O OTHOILIEHUS K
OTEYECTBEHHOMN CEJIEKIINH. MHIUBHTyallbHBIH 0TOOD). RS e a——— COvia Y
Braners NOHATHITHBIM OKPYHAIOLIEMy MHUPY.
. ATITApaTOM OueHuBaTh JOCTIKEHUSI v
. o o BAXXUTCJIBHO OTHOCUTHLCS K
(KOMéuHupOG(lHHblu yPOK) MHUPOBOU U OTCUCCTBCHHOU
50 | BHOTeXHOJIOTUsA: TOCTHKEHUS U P —— yHUTCILIO 1
: OJHOKJIACCHUKAaM.
MEPCIIEKTUBBI PA3BUTHSI. OUEHMBATE BKIAT OBaCHIG
OTCUCCTBCHHBIX U MUPOBBIX MHTEIUIEKTYJIbHBIMU

(KOMOUHUPOBAHHDIU YPOK)

YUCHBIX B PaA3BUTUC CCIICKIINN

[YMCHHUAMM: NOKA3bIBATh,




OueHnBaTh JIOCTHKECHUS U
[IEPCIIEKTHBBI PA3BUTHUS
COBPEMEHHOU OMOTEXHOJIOTHH.

XapakTepu30BaTh STUUECKUE
ACTIEKThI Pa3BUTUS HEKOTOPBIX
HampaBJIeHUH OMOTEXHOJIOTHH

CTPOUTDH PaCCYKICHUS,
QHAJIM3UPOBATh, CPABHUBATH,
1e1aTh BBIBOJIEL.

I'naBa 6. IBosounonHoe yuenue (184)

51 Yyenue 00 dBOIIOLUN meTh nipeacTaBieHue
OpPraHUYECKOTO MHPA. 00 IBOJTIOIIMOHHON
(ypox-nexyust) Teopun Y. J[apBuHa,

52 OBoJoLIMOHHAs Teopus Y. [PasBUTHH
JlapBuHa. PBOJIFOIIMOHHBIX
(KOMOUHUPOBAHHBII YPOK) [1PEICTABICHHI /10

53 Bun. Kpurepuu Buja. JlapBrna, IBIKYIHX
(KOMOUHUPOBAHHDIU YPOK) CEE?;T?IS;ICIEE;I?; oou

Cc

54 | [lomymsIMOHHAS CTPYKTYypa S BOJOLIHIL. P
BUJIA.

(KOMOUHUPOBAHHDIU YPOK) meTh npeacTaBiaeHue o

55 Bunoob6pa3zoBanue. [TOITYJIANNH, KaK
(KOMOUHUPOBAHHDIU YPOK) DIICMEHTAPHOH CAMHUIIC

56 | ®opMbI BHI000pAa30BaAHHS. pBomod. Mmets
(KOMOUHUPOBAHHBII YPOK) [IPCACTABICHHC O

57 | buonoruueckas kiaccudukanus. ?OpMaX Oopr0sI 32

CYIIECTBOBAHHE U
58-59 | O000menune maTepuaja no eCTECTBEHHOTO 0T6OpA,
TeMaM «Y4eHHre 00 3BONIOINH [[PUBOJUTD IIPUMEPBI HX
OpraHUYecKOro mMupa. Buj. [POABIIEHHS B IPHPO/IE.
Kpurepun Buna.
BunoobpaszoBanuey. 3HATh MEXaHH3MBI
(Vpox cucmemamuzayuu 3nanuti) reorpaduuecKkoro

60 | Bopsba 3a cymecTBoBaHHE U B171000pasoBaHms ¢
€CTECTBEHHBII 0TOOp — HMCIOTIb30BAHHCM
JBUKYIIHECS CHJIBI DBOJTIOIIHH. pHCYHKa y4eOHHKa.
(KOMOUHUPOBAHHbIU YDOK) meTs npeacraBieHue o

61 | Dopmbl ecTrecTBEHHOTO OTOODA. MaKpOIBOJIIOIUN U €€
(KOMOUHUPOBAHHDII YPOK) HaIpaBJICHUS.

62 | ApanTamnus Kak pe3yJabTar 3HATH MyTH JOCTIKCHHS

OHOJIOTUYECKOTO

€CTECTBEHHOT'0 0TOOpa.

OnenuBarth Bkiag Y.
JlapBuHa B pa3BUTHE
OMOJIOTHYECKUX HAYK U
[POJIb SBOJIIOIIMOHHOTO
YUEHUSL.

OO0BACHATH CYLIHOCTD
HBOJIIOLIMOHHOTO NIOX0/1a K
U3YUEHUIO KUBBIX
OpPraHU3MOB
BoigensiTe cylecTBEHHbIE
NpU3HAKU BUJA
OO0bsICHATH
MOMYJISIIMOHHYIO CTPYKTYPY)
BUJA.
XapaKkTepu3oBaTh
MOMYJISILINIO KaK €UHUILY
HBOJIIOLIMH
BoigensiTe cylecTBEHHBIE

MPU3HAKU CTaIUN
BHUJI000pa30BaHMUS.
Pazimmuats GopMel
BUJI000pa30BaHMUS.
OO0BSACHATH IPUUNHBI
MHOT'000pa3us BUIOB.
OO0bsICHATH 3HAUYCHHE
OMOJIOTHYECKOTO

Pa3HOOOpa3usi COXpaHEHUS
ouochepsl
Paziumuare wu

dopmupoBaHUE HAYYHOT'O
MHPOBO33PEHNUS B CBA3M C
Pa3BUTHEM Yy ydalIUXcs
[IpEJICTaBICHUS O
MOMYJISIIIHOHHO-BHIOBOM
YpOBHE.

'YMeTh 0OBSICHATE
HEOOXOIMMOCTh 3HAHUH O
MaKpOAIBOJIIOIIUH IS
[MOHUMAaHUS MPOIIECCOB
HBOJTIOIIUNA OPTaHUYECKOTO
MHUpa.

'Y MEHHE IPUMEHSATH
[10JIy4E€HHBIEC 3HAHUS Ha
[IPAKTHKE.

CornuanpHas
KOMIIETEHTHOCTb U
YCTOMYMBOE CIIEIOBAHUE B
IIOBCACHUHN COITUAJIBHBIM
HOpMaM.

OTtpabaTpiBaloT yMEHUE
PaboThI C pa3HBIMU
MCTOYHUKAMHU
H(}OpMaLINU.

CaMOCTOSTEIBHOCTD 1
JIMYHAs. OTBETCTBEHHOCTD
332 CBOM TOCTYIIKH.

CdopmupoBaHHOCTH




(KOMOUHUPOBAHHBII YPOK)

nporpecca.

XapakTepu3oBaTh (HOPMBI

IIO3HAaBaTCJIIbHBIX

63 B3&HMOHpHCHOCO6HCHH?CTL B1aseTh MOHATHIHEM 60pbOBI 32 cymiecTBoBaHue. [MHTCPECOB N MOTHBOB,
BHJIOB KaK pPe3yJIbTaT JEHCTBUS anmapatoM Tembr: i, |OOBSCHATH IPHIHHEI HAIPaBJICHHBIX Ha
CCTECTBEHHOTO 0TOOpa. KPUTEPUH BUJIA 6opbOBI 3a cymecTBOBaHHKE. [1oY TOHAC TEMBL.
(KoMbuHUpOSaHHbiLl YpOK) (Mopdonoruueckuid, XapakTepu3oBathb Branenue

64 |JlaGopaTopHasi paGoTa Ne u3HoTOrHUeCKHil, CCTCCTBEHHBIN 0TOOP KaK  |cocTaBIsommMu y4eGHO-
3 «Mzyqenne TeHETUYCCKUH, ABIDKYITYIO CHITY SBOJIFOLNH |1ceite foBaTENbCKOM
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB reorpadudeckmii, O0BACHATHL HOPMUPOBAHME|f1eqTEILHOCTHIO.

K cpenie OOuTaHus. {ICTOpHUECKHiT), apean, |IPHCIIOCOOICHHOCTH
(VuebHblil NpaKmuKym) oy, OpPraHU3MOB K CpeJe YMeTh 00BSICHATE 1

65 | OcHOBHBIE 3aKOHOMEPHOCTH OMOJIOTUYECKIEC oOuTaHus (Ha KOHKpETHpIX [IPMMCHATDL SHAHUA B
ABOJIIOLIUHU. (KOMOUHUPOBAHHBLU COOOIIeCTRA, npnmepax). BeisBasiTe [PAKTHHECCKON
VPOK) MO YJIAAOHHAS MPUCIIOCOOICHHS Y JICATCILHOCTH

66 | Ypok cemunap «CoBpeMeHHBIC rCHCTHKA, TeHOGoH,  (OPTaHH3MOB K CPe/e
PoOJIEMBI TEOPUH IBOJTFOITUN. ajarramnmus oburanus (Ha KOHKPETHBIX
(kongepenyus,) 3HaTh XapaKTEPUCTUKY npuMepax), I3MEHIMBOCTh

67 | Ypok cemunap «CoBpeMEHHbIE [1OITYJIALIHOHHO- éOPFaHHSMOB OZIHOTO BUAA
MPOOJIEMBI TEOPUH SBOIOIIHH. BUIIOBOTO, OPMYTHPOBATE,

T —— Y PKOCHUCTEMHOTO, _ [pprymenTHpoBaTL 1
Jlamapkay. OuocdepHoro ypoBHel. |orcramBaTh CBOE MHEHHE.
(konghepenyusi) [Ipu paGoTe B mape win

68 | O000mEeHne MaTepUaJIa 1o rpyrine 0OMEeHUBATHCSA
riaBe «OBOJIIOIIMOHHOE YUCHUEY. CHapTHEPOM BaKHOMU
(Vpox cucmemamuzayuu 3nanuti) nHpOpMaLHell, yIacTBOBATE

B 00CYXJIEHUU
I'naBa 7. Bo3HNKHOBeHMe U pa3BUTHE )KM3HH HA 3emJie (84)
69-70 | B3rusaael, runoTe3sl ¥ TEOPUU O MeTp nipeacTasieHne o [O0bACHATD CYIIIHOCTh OBnanenue
MTPOUCXOXKICHHUH KU3HHU. TUTIOTE3aX OCHOBHBIX THIIOTE3 O MHTEIUICKTYaTbHBIMH
BOSHUKHOBEHUS KUHH. |ooyex ok e ks, |[YMEHHAMHU: JIOKA3BIBATE,
(ypox-nexyus) 3HATh TMIOTE3bI dopmyampoBaT, CTPOUTH PaCCYXACHHUS,
71 Oprannyeckuii MUp Kak KpCalluOHNU3M 1 apryMeHTHpOBATH 1 AHAJIM3UPOBATD,
Pe3YIIBTAT DBONIOIHH. CaMOIIPOU3BOJILHOE OTCTANBATE CBOE MHeHMe  |CPABHHUBATH, JIENaTh
APOAICHAC. Bb11esiTh OCHOBHBIE BHIBOJBL.
(KombuHUpOsaHHbill YpOK) IMeTh TipeIcTaBIICHNE STarbl OTpabaThiBalOT yMEHHE
72-73 | Micropust pasBuTHs 00 OCHOBHBIX dTarnax

OpPraHUYECKOTO MHPA.
(KOMOUHUPOBAHHDIU YPOK)

[PA3BUTHA )KU3HU HA

B IIporiecce
BO3HUKHOBCHUA U pa3BI/ITI/IH

pa6OTBI C pasHbIMHA
MCTOYHHUKaMU




3emiie. 3HaTh 3pbI

PKU3HU HA 3eMiie

nH(pOpMaLUK.

74 | Pa3BuTHE )KM3HU B ME3030€, IpeBHENIIEN U IpEBHEN DopmMupOBaHHE HABBIKOB
KaiiHO30€. (KOMOUHUPOBAHHbIIL DKI3HH. [pu paGoTe B mape HilH COTPYIHUYECTBA B Pa3HBIX
0K CUTYaIUsIX
= );179 ) VMeTh npescTaBieHue o [[PYIne 0OMEHMBATHCS C Y
POK- - [Pa3BUTUU KU3HU B apTHEPOM BaXXHOH
cemunap «IIpoucxoxaenue u .
paSBI/ITI/Il; }KI/IEHI/I Ha 3e):1[vme» huesos0e. 3aT MHpOpMAIHEH, yIacTBOBAT
. paiiBI/ITI/Ie JKU3HU B B 06CYXIeHNN
KaifHO30€.
(konghepenyusi)
76 | O0o0menue MaTepuaa 1o
rinase «lIpoucxoxaenue u
pa3BUTHE )KU3HU Ha 3eMIIe).
(Vpox cucmemamuzayuu 3nanuti)
I'1aBa 8. B3aumocBsi3n OpraHu3MoB U OKpY Kawulei cpeasbl (264)
77 | Oxojorus Kak MmeTs npeacrasienue o (OnpeaeasiTh IJIaBHbIC OTtpabaTpiBaloT yMEHHUE
HayKa. ﬂaﬁopaTOpHaﬂ paﬁOTa OHOTUYECKOM 3a/1aun COBpeMeHHOﬁ pa60TLI C pa3HbIMHU
[
Ne 4 «I/I3yquI/Iev cooOriecTBe. 3HAThH KOOI MCTOYHUKAMHU
MPUCTIOCOOTICHUI OPraHU3MOB K HKOCUCTEMY U MH(OpMALINU.
.. Bb11e/1sITbOCHOBHBIE
oTpeneNIEHHON cpezie OOuTaHHS OHOreoEHO3.
(Ha KOHKPETHBIX TIPUMEPAX )». e eCTABCHIE MCTOJBL SKOIOTHHCCKUX  |CamocToATENEHOCTD 1
METh 11 TaBJICHU .
pel MCCJIICIOBAHNH. JTMYHAas1 OTBETCTBEHHOCTh
. 00 3KOJOrMYECKUX
(yuebOHbIll NPaKmuKym) Boi1eassTh CyliecTBEHHbIE (3@ CBOU IOCTYIIKH.
78 |B (hakTOpax, yCIOBHIX
JUSTHUE YKOJIOTHYECKUX cpeI MPH3HAKH KONOTHIECKAX [y enye ippMensTh
(baKTngB Ha OpraHH3MbI. e CHCTABICHIE O (haxTopos. [TOJTy4CHHBIEC 3HAHUS Ha
METh 11 TaBJICHU
(KOMOUHUPOBAHHBII YPOK) pea MposoauTs HpaKTHKE.
BHIOBOM pa3HOOOpa3uH.
3 OHOJIOTrHYECKHe C
79 | BaumsiHEE 9KOIIOTHYECKHX HaTb MCCIICIOBAHYS 1 1CNIATh onnaipHast
MOP(OJIOTHYECKYIO U KOMIIETEHTHOCTb U
¢axropos Ha (I))S) AHCTBG Y BBEIBOJBI HA OCHOBE S 06 CIELOBAMIE
MIPOCTPAHCTBEHH TOWYNBOE CIICJIOBAHHE B
opranusMel. JIabopaTopHas pocTp 6}’10 OTYIEHHBIX Pe3yTbTaTOR M 1
padota Ne 5 «CTpoeHue CTPYKTYPBI COOOIIECTB. OnpexensiTo MMOBEJICHUH COLMAIBbHBIM
9 HOpMaM.
pacTeHuii B CBS3H C YCIOBUSIMHU VIMeTh IPEIICTABICHHE O |CyIecTBeHHbIE PH3HAKH P
KUIHIY.
et npaxmuy) TUITaX 6Honomqecv}<nx BIIMSHIS SKONorMuecknx | POPMUPOBAHUE HABBIKOB
YHEOHbIU NPARMUKYM B3aHMOOTHOIICHH. COTPYAHMYECTBA B Pa3HBIX
(hakTOpOB HA OPTaHU3MBI.
3HATH ONpeeIeHne CUTYaIHIX
80 [ DOxomoruueckas OCHOBHEIX TIOHSTHA. I[IpoBoanTH
Huuta. JlaboparopHnasi padora Ouosornyeckue

Ne 6 «Omcadue >K0JI0rH4ecKon
HHUIIIN opraHmMa».

IMeTh peacTaBiIeHue o
[T0TOKE BELIECTB U

HCCIIENOBAHUS U IeIaTh
BBEIBOJIBI Ha OCHOBE

DopMupoBaHue
[IECHHOCTHOT'O OTHOILEHUS




(yuebHblL npakmuxKym)

SHEPTUH B SKOCUCTEME.
3HATh MUPAMUIBI

81 | CrpykTypa nomyasiiui. "IMCIICHHOCTH U
OHOMAaCCHI.
(KOMOUHUPOBAHHDIU YPOK) VIMETh MPEICTABICHHE O
T — [IEPBUYHON U BTOPUYHOU
82 HIIbl B3AHMOJICHCTBHA CyKIeccH. 3HaTh
HOHYHH?IHH pasHbIX . IIPOILIECCHI CAMOPA3BUTHS
Buj0B. [IpakTHueckas padora S KOCHCTEMBL.
Ne 3 «Brp1siBiieHuEe TUIIOB
B3aUMOJICVCTBUS IONYJIALUI IMeTh peacTaBiIeHue o
Pa3HBIX BUJIOB B KOHKPETHOMH cpenoobpasyromen
HKOCHUCTEME. eI TeTbHOCTH
OpraHU3MOB. Yyaluecs
(yueOHblIL NPaKmuKym) JT0JKHBI 3HATh
83 | MexBuIOBBIE OTHOLICHUS 0COOCHHOCTH
OPraHM3MOB. (KOMOUHUPOBAHHDLLL PKOCHCTCMHOTO yPOBHSL.
YpoK) lIMeTh mpeacTaBiIeHue
00 aHTPOTIOTEHHOM
84 Konebanus yncneHHoCTH BO3JCHCTBUH Ha
OpPraHU3MOB. DKOJIOTHYECKast o6uocgepy. 3HaTh
perynanus. (KOMOUHUPOBAHHbILLL [IPUPOJHBIE PECYPCHI.
YpoK)
IMeTh npeacTaBieHne
00 IKOJIOTUYECKUX
85-86 | OxocucrtemHas opranuzanus
mpoOiemax. 3HaTh
pupobl. KomMnoHeHTs!
[TPUPOTHBIE PECYPCHI.
HKOCHCTEM.
. IMeTh ipecTaBIeHHE O
(KOMOUHUPOBAHHDIU YPOK)
paoHaTEHOM
87 CrpyKkTypa 3KOCHCTEM. [IPUPOJIOTI0JIb30BAHUU.
(KOMOUHUPOBAHHBII YPOK)
IMeTh TipecTaBlIeHne
88-89 | IloTok sHepruu u NUIIEBbIE Kak paboTaTh C
LeMH. y4eOHUKaMU U JPYTUMH
cpeacTBaMu
(KOMOUHUPOBAHHBII YPOK) MH(pOpMaINY.
90 IIpakTuyeckas padora Ne

4 «CocraBlieHHE CXEM Tepeaaun
BEILIECTB U SHEPTUH (11eTIer

[MOJTyYEHHBIX PE3YJIHTATOB
OnpeneasaTb
CYILIECTBEHHbBIE ITPU3HAKU
YKOJIOTHYSCKHUX HUIII.
OnuceiBaTh
YKOJIOTHYSCKHE HUIITH
[Pa3JIMYHBIX OPTraHHU3MOB.
IIpoBoauTH
OHOJIOTHYECKHUE
HCCJICIOBAaHUS U JIeaTh
BBIBOJIEI HA OCHOBE
MOJIYYCHHBIX PE3yJbTaTOB
OnpeneasaTy
CYILIECTBEHHbBIE NTPU3HAKU
CTPYKTYPHOM OpraHu3alu
MOIYJISIU A

BLIIBJIATL  THUIIEI

B3aMMO/JICHCTBUS PA3HbBIX
BHJIOB B DKOCHUCTEME.
BolaeJsiTh CyllieCTBEHHbIE
[MPU3HAKU YKOCHUCTEMBI.
BoiaeJasiTh CyllieCTBEHHBIE
MPU3HAKU CTPYKTYPHOM
OpraHu3aIi YKOCUCTEM
BoiaeasaTh CylecTBeHHbIC
MPU3HAKYU TIPOLIECCOB
0o0OMeHA BEIECTB,
KpYTrOBOPOTa BEILIECTB U
[MPEBPAIICHUI YHEPTUU B
YKOCHCTEME.

CocTaBJsTh IIHIICBEIC
LICTIA U CCTH.

Pa3zamyaTh TUIIBI MUIIEBBIX
Lernei

BoIsABJISITH CyIIIECTBEHHBIC
[MPU3HAKU UCKYCCTBEHHBIX

OKOCHUCTEM.

K OKpY>XaroleMy MUpY.

Y BaKUTEIHbHO OTHOCUTELCS
K YUYUTEIIO U
OJTHOKJIACCHHKAM.

Haxonuts BeIX0d U3
CIIOPHBIX CUTYAaIIUH.

YMeTh 00BSICHATH
HEOO0XOMMOCTE 3HAHUI O
BUIOBOM Pa3HOOOpa3HH
JUIs1 TIOHUMAaHUS €INHCTBA
CTPOCHHS 1
(YHKIIMOHUPOBAHUS
OpPraHUYECKOTO MHPA.

I IpuBOINTH
T0Ka3aTeIbCTBA
(aprymeHTarus)
HEOOXOIMMOCTH 3aIlHUThI
OKpPYKaroIllen Cpebl,
COOJTI0ICHUSI TIPABHIT
OTHOIICHUS K KUBOM
pupoie.

AHaIM3UpOBATh U
OLIEHUBATb MOCIIEIACTBUS
NesTeIbHOCTH YeJIOBEKA B
bKocucTeMax u orocdepe.




MIATAHUS)».

(yueOHblL NPaKmuKym)

91

[TpoayKTHBHOCTH COOOIIIECTBA.
(KOMOUHUPOBAHHDIU YPOK)

92

Camopa3BUTHE YKOCHCTEMBI.
(KOMOUHUPOBAHHDIL YPOK)

93

HckyccTBeHHBIE

skocucteMsl. JlabopaTtopHas
pabora Ne 7 «BrisiBnenue
MULIEBBIX LIETIEH B
HCKYCCTBEHHOM dKOCHCTEME HA
IIpUMEpE aKBapUyMay.

(yueOHbLIL npakmuxym)

94-95

DKOJIOTUYECKHE TPOOIEMBI
COBPEMEHHOCTH. JKOJIOTHUS U
sHeprocOepekeHue(MOIYIb
«KnroueBbie OOIIEIIKOIbHBIE
Jenay)

(KOMOUHUPOBAHHDIU YPOK)

96-97

Hrorosas

KoH(pepenuus «B3auMocssa3u
OpPraHU3MOB M OKpPYKArOLIEH
cpenbl». 3almTa 3K0JIOTHYeCKOro
ITPOEKTA.

(koHgepenyus)

98

Ikckypeust «Ce30HHbIE
W3MEHEHUS B )KHUBOUW MTPUPOJIEN.
(Ypok cucmemamuzayuu 3nanuii)

99-100

O000menne maTepuana 3a Kypc
9 kitacca.
(Ypok cucmemamuzayuu 3nanuii)

CpaBHUBAaTB IPUPOAHBIE U
HICKYCCTBEHHbBIE
PKOCHCTEMBI, J1€J1aTh
BBIBO/IbI HA OCHOBE
CpPaBHEHHS.

Hao0aronares ¥ onIuCLIBATH
YKOCHCTEMBI CBOCH
MECTHOCTH, CE30HHEIC
N3MCHEHHS B )KUBOM
pUpoJIC

OO0BLACHATH 3HAaUYECHHE
OHOJIOrTYECKOr0
pazHOOOpa3us IS

coxpaHeHus Onochepsl

101

Hrtorosoe TectupoBaHue.

102

HroroBasi koHTpoIbHAs paboTa







