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HOACHUTEJIBHAA 3AIINCKA

Hacrosimas paGodast mporpamma mo OuOJOruM paspaboTaHa Kak HOPMATHBHO-TIPABOBOHM JOKYMEHT
JUIsL OpraHu3aluy y4eOHOTO mpolecca B 9 Kilacce MyHUITUIATBLHOTO 00111e00pa30BaTeIbHOTO YIPEK ICHHSL.

CopnepxaTenpHBIN cTaTyC IporpaMMbl — 6a3oBas. OHa onpenenseT MUHUMANbHbIU 00beM CONIePKAHUS
Kypca OMOJIOTHH JUIsi OCHOBHOW IIKOJIBI M TpenHa3HadeHa s peanusanuu tpedoBanuit ®I'OC Broporo
MIOKOJICHUA K YCJIIOBUSM H pe3yibTaTy 00pa30BaHus 00YJarOUINXCsl OCHOBHOM IIKOJIBI 110 OMOJIOTHH COTJIACHO
yaeoHoMy 1iany MKOY «Cpennsst mikona Nel p.m.Hoas Maiina » Menekecckoro paiioHa YIIbSHOBCKOM
oOmacTH.

B ocHOBe mporpammbl JIeKarT CIEAYIOIMIME 3aKOHOJATEIbHBIE AaKThl W HOPMAaTHBHO-TIPABOBBIC
JOKYMEHTBI:

e3akoH P® «O6 obpazoarum» oT 10.07.1992r Ne3266-1

ellpukaz MunucrepctBa oOpasoBanusst W Hayku PD ot 17.12.2010r Nel897 o0 yrBepxkaeHUH
®enepansHoro ['ocynapctBennoro Ob6pasoBarensHoro Ctanaapra OcunoBHoro O6mero O6pa3oBanust

e[Iporpamma ocHoBHOro oOrero obpaszoBanusi. buonorus. 5-9 wmaccel, k YMK B.B. Ilaceunuka
/coct. I 'M.ITanpaseBa. — M.: Jlpoda, 2015. (CrangapTsl BTOPOTO TOKOJICHHUS).

Hannast pabouas nporpamma mno o6uonoruu — 9 xnacc. «buonorus. Beenenue B o0myro OHOJIOTHIO»
MMOCTPOCHA Ha OCHOBE (h)yH/IaMEHTAJILHOTO Sipa COJIEP>KaHMsI OCHOBHOTO 0O0Iero oopa3oBanusi, TpeOOBaHUI
K pe3yJbTaTaM OCBOCHHsS OCHOBHOW 0Opa30BaTeNbHOW MpPOTpaMMBl OCHOBHOTO OOIIEro oOpa3oBaHUS,
TpeOOBaHUH K CTPYKTYpEe OCHOBHOM 0O0pa3oBaTeiabHOW MpOrpaMMbl, HpONUCaHHbIX B DeaeparbHOM
roCcyJIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTEe OCHOBHOTO oOmiero obpaszoBaHus, a Taxke KoHmemuu
JyXOBHO-HPABCTBEHHOTO PA3BUTHS WM BOCIHTAHHWS TpaxjaaHnHa Poccuu. B Hel Takke yYHUTHIBAIOTCS
OCHOBHBIC WJICH H TTOJI0OXKCHHS IPOTPAMMBbI pa3BUTHS U (POPMUPOBAHUS YHUBEPCATLHBIX YICOHBIX JCHCTBHM
oOyuarouuxcs i obuiero oopazoBaHusi, coOM0IaeTCs MPEEMCTBEHHOCTh ¢ MPUMEPHBIMU MpOoTpaMMamMu
HayaJbHOTO 0Opa3oBaHMWsI M aBTOPCKOW paboueld mporpammoint (coctaButensb I'. M. [lampaseBa, u3a-Bo
Hpoda, 2015 r. k YMK noxa. pen. mpodeccopa, nokropa nea. Hayk B.B.Ilaceunnka).

[IpencraBnennass paGodas MporpaMMa COOTBETCTBYET aBTOPCKOM IporpamMMe OCHOBHOTO OOIIEro
obOpazoBanus o 6uonoruu noxa pea. B.B. ITaceunuka. Cpok peanmszanuu mporpaMmbl yaeOHOTO MpeaMeTa
«buonorus» 9 kiacc — oMH yd4eOHBIHN TOI.

B cBsa3u ¢ Oompmum 00BEMOM HM3ydaeMOTO MarTepuaia pabodas Tporpamma MpeaycMaTpUBaeT
HEKOTOpbI€ M3MEHEHHUS. YBEJIMYEHO KOJMYECTBO YacOB Ha M3ydeHHE TeMbl «BO3HHKHOBEHHE U pa3BUTHE
KU3HW» (8 4acoB) 3a CUET COKpAILEHHUSI YaCOB HAa M3YUYEHHUE TeMbl « IKOCUCTEMHBIA YPOBEHbY, TaK KaK 3TOT
MaTepua YaCTHYHO M3y4aeTcs B MpEeAbIAYIINX pa3jerax, a Tak ke B 6 u 7 kiaccax B Kypcax «boranukay,
«KuoTtHbie». KommdecTBo 4acoB Ha m3ydeHue tem «llomynsimoHHO-BUIOBOI ypoBeHb», «buocdepHbiii
YpOBEHbY» COKpAII[EHO, TaK KaK aBTOpCKas Mporpamma paccuuTana Ha 35 yueOHbIx Henenb (70 yaco), a B 9
Kiacce TObKO 34 yueOHbIe Hexenu (68 yacoB). DTOT Marepual YacTHYHO HM3YYaeTcs B IMPEABIIYLIAX
pasnenax, a Tak xe B kypcax «boranuka» (6 xmacc), «Kuotusie» (7 kiacc). VI3MeHeHUs, BHECEHHBIE B
pabouyro mporpamMmy, TakkKe KacaroTCsi TEMaTHKHU IKCKYpCUi U 1a00paTOpHBIX pabOT, OPUEHTUPOBAHHBIX
Ha KpaeBeTYECKUN KOMIIOHEHT.

B mnporpamme ocoboe BHUMaHHE YAEICHO COAEPKAHHIO, CIIOCOOCTBYIOLIEMY (DOPMUPOBAHUIO
COBPEMEHHOM €CTeCTBEHHOHAYYHOI KapTHHBI MHpA, TOKAa3aHO MPAKTHYECKOe MPUMEHEHHE OUOIOTHYECKUX
3HaHuid. M3yueHue OWONOrMHM MO TMpeajgaraeMoil mporpamMme IpeArnoyiaraeT BeJAeHHE (PEHOTOTHYECKUX
HaOMOJICHUH, OMBITHUYECKOM U TPaKTUYeCKOHW paboThl. J[Is MOHUMaHHMS YdYalIUMHUCS CYIIHOCTH
OMOJIOTMYECKUX SIBIICHUN B TMpOTpaMMy BBEACHBI JTabOpaTopHble pPabOTHI, IKCKYPCHUHU, IEMOHCTPAIMU
OTIBITOB, MPOBeIeHNE HAOMIOeHH. Bce 3T0 JaeT BO3MOKHOCTH HAIlPaBJIEHHO BO3AEWCTBOBATH HA JTUYHOCTD
ydalierocsi: TPEHHpPOBAaTh MaMsTh, pa3BUBAaTh HAOMIONATENbHOCTh, MBINIJICHHE, O00y4aTh MpueMam
CaMOCTOSTEJIbHOW y4eOHOM NesSTeNbHOCTH, COCOOCTBOBATh PA3BUTUIO JHOOO3HATEIBHOCTH U MHTEpeca K
pEIMETY.

Ilean 6Mo0a0rHUECKOr0 00Pa30BAHUS B OCHOBHOM IIIKOJIE d)ODMVJII/IDVIOTCSI Ha HCCKOJIBKHUX YPOBHAX:
FJ'IO68.J'H:HOM, MCTAIPEAMECTHOM, JINYHOCTHOM U IIPECIMETHOM, a TAKKC HAa YPOBHC TpeGOBaHI/Iﬁ K pe3yjibTaTaM
OCBOCHMU: COACPIKAHUA TPCAMETHBIX IPOTpaAMM. I'moGanbHbBIE e OMOJIOrHYECKOro O6paSOBaHI/ISI SABIIAKOTCA
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06H_[I/IMI/I JJIA OCHOBHOI>'I nu CTapLHeﬁ IITKOJIBI. OHI/I OHpeI[eJISIIOTCSI COLIMAJIbHBIMHU Tpe6OBaHHHMH M BKJIIKOYAKOT
B ceOs:

® COUMATU3ANMIO O0Yy4aeMbIX KaK BXOXIECHHE B MHUP KYIbTYpbl W COLHMAJIbHBIX OTHOLICHWH,
o0ecrieunBaroiee BKIIOYEHUE YYAIIUXCS B Ty WIM MHYIO TPYIIY WM OOIIHOCTh — HOCHTENS €€ HOPM,
[IEHHOCTEH, 0CBAMBACMBIX B MPOIIECCE 3HAKOMCTBA C MHUPOM KUBOU MPUPOIBI;

e mpuolLIeHMe K MO3HABATEJILHON KyJIbType KaK CHUCTEME IO3HABAaTEJbHBIX (HAY4HbIX) LIEHHOCTEH,
HAaKOIUICHHBIX 00IIECTBOM B chepe OUOTOTHYECKON HAYKH.

buonoruueckoe o6pazoBaHue Npu3BaHO 00ECIICUUTh:

® OpPHEHTAIUIO B CUCTEME MOPAIBHBIX HOPM U LIEHHOCTEW: MPU3HAHUE BHICOKOM 1IEHHOCTH YKU3HHU BO
BCEX MPOSBJICHUSX, 37I0POBbS CBOETO M JAPYTHUX JIIOJIEH; IKOJIOTHYECKOE CO3HAHME W BOCIHUTAHHE JIIOOBU K
MIPUPOJIE;

¢ Pa3BUTHE IIO3HABATCIIBHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJTYUYCHHUC HOBOTO 3HAHUA O JKUBOU
npupoac, IMO3HABATCIBHBIX Kad4€CTB JIMYHOCTH, CBA3aHHBIX C YCBOCHHUCM OCHOB HAYYHBIX 3HaHI/II71,
OBJIaJIEHUEM METOJAMHU UCCIIEI0OBAHUS TPUPOIbl, POPMUPOBAHNEM UHTEIIEKTYAIbHBIX YMEHUII;

® OBJAJACHHUE KIIIOYCBBIMH KOMIICTCHTHOCTAMM: y‘-Ie6H0-H03HaBaTeJ'II>HI>IMI/I, I/IH(bOpMaIII/IOHHBIMI/I,
HEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHUBHBIMH,

e ¢opMupoBanne y oOydalIMUXCsSd TO3HABATEIILHOW KYJIbTYPHl, OCBaWBaeMOW B Tpollecce
MO3HaBaTEIbHOM ACATCIIBHOCTH, U 3CTETHYECKOMN KYyJIbTYypbl KakK CIIOCOOHOCTH K OMOIIMOHAJIBHO -
IIEHHOCTHOMY OTHOIIICHHIO K 00BEKTaM KUBOMH TPUPOJIBHL.

Otbop coxmepkaHHMsi B TMpOrpaMMe MPOBEIEH C YYETOM KyJIbTypOoCOOOpa3HOro IMoJaXoja, B
COOTBETCTBUU C KOTOPHIM Y4alluecs IOJKHBI OCBOUTH COJEpXKaHHe, 3HAYMMoe s (OpMHPOBAHHS
M03HABATEIbHON, HPABCTBEHHON M 3CTETUYECKOW KYyJIbTYpbl, COXpPAaHEHHUS OKPYKAIOIIEro Ccpenbl u
cOOCTBEHHOTO 370POBbsI, /Ul MOBCEAHEBHOM KU3HU U PAKTHUECKOM EATEIbHOCTH.

[TocTtpoenne yueOHOTO coaepkaHust kKypca Oumonormm corjacHo YMK mon .pen. B.B.[laceunuka
OCYILIECTBJISIETCSl  MOCJIEOBATENIbHO JIOTMKE OT OOMero K YacTHOMY C Y4YeTOM pealu3aluu
BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBsi3ed. B OCHOBY IOJIO)KEHO B3aMMOJICHCTBUE HAYYHOTO,
F'YMaHUCTHYECKOTO, aKCHOJIOTUYECKOTO, KYJIbTYPOJOTHYECKOrO, JIMYHOCTHO-AEATEIbHOCTHOTO, HWCTOPUKO-
poOJIEeMHOT0, HHTEPATUBHOTO, KOMIIETEHTHOCTHOTO MOJXO/I0B.

MECTO YYEBHOT O IIPEJIMETA, KYPCA B YYEBHOM IIVIAHE

VYueOuslii npeamer «buonorusy» sBisierca o0s3aTelbHONM YacThI0 €CTECTBEHHOHAYYHBIX MPEIMETOB,
3asiBJICHHBIX Kak 0a3oBble B (enepanbHoil yactu bYIla u B yyeOHOoM mutane ar060ro 006pazoBaTEbHOTO
yupexxaenus. [Ipumepnas nporpamma mo OUOJIOTUU AJiIi OCHOBHOTO 0OImIero oOpa3oBaHUsl COCTaBlieHA W3
pacuera 4acoB, YKa3aHHbIX B 0a3MCHOM y4eOHOM IuIaHe Cc ydeToM 25% BpemMeHH, OTBOJMMOIO Ha
BAPUATHBHYIO 4YacTh MPOrPaMMBbI, COAEpkKaHHEe KOTOpoil (opmupyeTcss aBTOpaMu pabouyux MporpamM.
Hacrosimas pabouass mporpamma mo Ouonorud s 9 kjacca cOXpaHsieT COJAep)KaTeIbHbI MHHHUMYM
MIPUMEPHOI POrpaMMBbI, COCTaBJICHA Ha OCHOBE COJEp)KaHUs aBTOpcKoil mporpammbel YMK «Beptukainby»
noa. pen .B.B. [laceunuka. Ha ocBoenue nporpammbl OTBOJUTCS 2 Yaca B HEAEIIO, B TOJ — 68 4acos.

B cootrBerctBuu ¢ bVYIlom kypcy Ouoimoruu Ha CTYHEHH OCHOBHOTO 00mIero o0Opa3oBaHHs
MPEIIECTBYET KypC OKpPYKAIOIIEro MHpa, BKIIOYAIONINI WHTETPUPOBAHHBIC CBEJIEHUS U3 KypcOB (DU3UKH,
XUMHH, OMOJOTUH, acTpoHOMUH, reorpaduu. [lo oTHOMIEHHIO K Kypcy OMOJOTHU JNaHHBIA KypC SBISETCS
MPOMEJCBTUUYECKUM, B XOJIE OCBOCHHS €ro COJEpKaHHA Y Yydaluxcs (OPMHUPYIOTCS dIIEeMEHTapHbIC
MIPEJICTaBJICHHS O PACTCHUSIX, )KUBOTHBIX, TPUOaX U OaKTepUsAX, ©X MHOTOOOPA3uH, POJIK B MIPUPOJE U KUZHH
YeJoBeKa.

[ToMuMO 3TOrO, B Kypce€ OKpYXKAIOIIET0 MHpPa pacCMaTpUBAETCS PsJ MOHSATUN, UHTETPATHUBHBIX IO
CBOEH CYIIIHOCTH U 3HAYMMBIX ISl TMOCIEIYIONMIEr0 U3y4eHUs] CUCTEMATHYeCKOro Kypca OMOJIOTHU: Tela U
BEILIECTBA, HEOPraHWYECKUE W OPraHMYECKHE BEILECTBA, arperaTHble COCTOSHUSA BELIECTBA, HMCHApPEHUE,
nmouBa u ap. Onupasce Ha ATU MOHATHUSA, YIUTEIh OMOJIOTHU MOXKET O0Jiee MOJHO U TOYHO C HAYYHOU TOYKHU
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3peHHsI PACKPBIBATh (DPU3MKO-XUMHUUECKUE OCHOBBI OMOJIOTHYECKUX IPOLIECCOB M SIBICHHM, M3y4aeMbIX B
OCHOBHOM IIKOJIE (TUTaHKE, AbIXaHHEe, OOMEH

B cBoro ouepenp, coxepxkaHue Kypca OMOJIOTMM B OCHOBHOHM INKOJIE, BKJIIOYAIOLIEE CBEACHUSA O
MHOT000pa3uy OpraHu3MOB, OMOJIOTMYECKON IPUPOJE U COLMATBHON CYIIHOCTH YEJIOBEKA, CIIY)KUT OCHOBOM
IUTsL U3y4eHUsT 001X OMOJIOTMYECKIX 3aKOHOMEPHOCTEH, TeOpUi, 3aKOHOB, THIIOTE3 B CTApIIEH IIKOJIE, Te
oco0oe 3HaueHHE PUOOPETAIOT MUPOBO33PEHUECKHE, TEOPETUUECKUE TTOHSTHSL.

Takum o6pas3om, conepskaHue Kypca B OCHOBHOM IIKOJIE IPEACTABISIET COO0M BakHOE HEOTHEMIIEMOE
3BEHO B CHCTEME HENPEPHIBHOIO OHMOJIOIMYECKOro 00pa3oBaHus, SBISIONICECS OCHOBOM JUIS MOCIEAYIONICH
YPOBHEBOH M MPO(UIBHON TudepeHIrannm.

INJIAHUPYEMBIE PE3YJIbTATBI

JlesTensHOCTh 00pa30BaTEIHHOTO YIPEKACHHUS B 00YICHHH OMOJIOTHH JI0JDKHA OBITH HAlpaBJIcHA HA
JOCTIKEHUE 00YJarOIUMUCS CIIEAYIOINX
JIMYHOCTHBIX Pe3yJIbTATOB:

1) 3HaHUE OCHOBHBIX MPHUHIIUIIOB U MPABWJI OTHOIIIEHHUS K >KMBOU MPUPOJIe, OCHOB 370POBOTO 00pa3a
YKU3HU U 3JI0POBbE-COEPETAIOIINX TEXHOJIOTUH;

2) peanuzaiys yCTaHOBOK 3/I0pPOBOTO 00pa3a KU3HU;

3) chopMUPOBAHHOCTH MO3HABATEIBLHBIX HHTEPECOB M MOTHUBOB, HAMIPABJIECHHBIX HA U3YYCHHE KUBOM
MIPUPO/Ibl; HHTEJUIEKTYaIbHBIX YMEHHUM (IOKa3bIBaTh, CTPOUTH PACCYKIECHMSI, aHaJIU3UPOBATh, CPABHUBATD,
JeJ1aTh BbIBOJAbBI U }Ip), 3CTETUYECKOTO OTHOIIEHUS K KUBBIM OOBEKTaM.

MeTaHpeI[MeTHblMI/[ pe3yJbTaTaMi OCBOCHUA BBIITYCKHUKaAMU OCHOBHOH MIKOJIEI IMporpaMMEI 110
OMOJIOTUH SIBJISTFOTCS:

1) oBiajieHUe COCTABIISIONIMMHE HCCIICIOBATEIILCKON U MPOCKTHOM JMEATEIbHOCTH, BKITIOYAasT yMEHUS
BUJICTH npo6ﬂeMy, CTaBUTb BOIIPOCHI, BEIABHUI'ATH 'MIIOTE3bI, JaBATh OIIPCACIICHUA ITOHATHUAM,
KJ'IaCCI/ICbI/IHI/IpOBaTB, Ha6J'IIO}IaTI), IMPOBOAUTDH SKCIICPUMECHTBI, ACJIaTh BHIBOABI U 3aKJIIIOYCHUA,
CTPYKTYpUPOBATh MaTepual, OObICHITh, JOKa3bIBATh, 3ALIUIIATH CBOU UJIEH;

2) ymenue paboTarh ¢ pa3HBIMH HCTOYHUKAMHU OMOJIOTHYEC-KOW MH(POpMaIIUN: HAXOIUTh
OMOJIOTHYECKYIO HHPOPMAIIUIO B PA3IMYHBIX UICTOYHUKAX (TEKCTE yaeOHUKA, HAYYHO -TTOTY IS PHOI
auTepaType, OMOJOTHYECKUX CIOBapSAX U CIIPAaBOYHUKAX), aHATU3UPOBATH U OLIEHUBATh HH(POPMAIIHIO,
npeoOpazoBbIBaTh HHGOPMAIIHIO U3 OAHOU (POPMBI B APYTYIO;

3) cnocoOHOCTh BBIOMPATH 11€JI€BBIE M CMBICIIOBbIE YCTAHOBKH B CBOUX JICHCTBUSX U MOCTYINKAX IO
OTHOIICHHUIO K >KUBOU MPUPOJIE, 310POBbIO CBOEMY U OKPYKAIOIIIHX;

4) ymeHue aJieKBaTHO MCIOJIb30BaTh peUeBbIe CPEACTBA ISl IUCKYCCHH M apryMEHTAllUH CBOEH
MO3UIIMHU, CPABHUBATH Pa3HbIE TOUKU 3PEHUS, apryMEHTHPOBATH CBOIO TOUKY 3PEHHS, OTCTAUBATh CBOIO
MTO3UIIHIO.

IIpenMeTHBLIMH pe3yIbTATAMH OCBOCHHS BBIITYCKHHKAMHU OCHOBHOM IITIKOJIBI IIPOTPAMMBI 110
OHOJIOTHUH SIBISFOTCS:

1. B mo3HaBaTeabpHON (MHTEIEKTYAIBHOM) chepe:

* BBIJICJICHUE CYIIECTBCHHBIX MPU3HAKOB OMOJIOTHYECKHX O0BEKTOB (OTIMYUTEIBHBIX IIPU3HAKOB
JKUBBIX OPraHU3MOB; KJIIETOK U OPraHu3MOB PacTeHUH, )KUBOTHBIX, FPHOOB M OAKTEPHii; OpraHu3Ma
YeJI0BEKa; BUJIOB, SKOCUCTEM; OMOC(ephl) B MPOLEeCCOB (0OMEH BEIISCTB M MIPEBPAILCHUE SHEPT UM, ITUTAHHUE,
JIIXaHUE, BBIICIICHUE, TPAHCIIOPT BEUIECTB, POCT, pPA3BUTHE, PA3MHOKCHUE, PETYJISIHS KUZHEACATSILHOCTH
OpraHu3Ma; KpyroBOpOT BEIIECTB U MPEeBpalleHNe YHEPTUU B DKOCUCTEMAX);

* IPUBEJICHHUE TOKA3aTENbCTB (ApryMEHTAIUs1) POICTBA YEIOBEKA C MIICKOMUTAIOIINMHE KUBOTHBIMU;
B3aMMOCBSI3U Y€JIOBEKa M OKPY)KAIOIIEH CpeJibl; 3aBUCUMOCTH 3/I0POBbS YETIOBEKA OT COCTOSTHUS
OKpY’KaroIlel cpe/bl; HE0OXOAUMOCTH 3aIlIUTHI OKPYKAIOIIEH Cpeibl; COONI0IEHUsT Mep MPOPHUIAKTUKH
3a00JIeBaHUIA, BBI3BIBAEMbIX PACTEHUSIMH, )KUBOTHBIMH, OaKTEPUSIMH, TpUOaMH ¥ BUpyCaMU, TpaBMaTU3Ma,
ctpeccoB, BUY-unbekinu, BpeIHbIX NPUBBIYEK, HAPYIICHHUS] OCAHKU, 3PEHHUSI, CTyXa, HH(EKIIMOHHBIX U
MIPOCTYIHBIX 3a00JIEBAHUN;

* KaccupuKalus — ONpe/esIeHne TPUHAICKHOCTH OHMOJIOTHYECKUX O0OBEKTOB K ONPEACTICHHO
CUCTeMaTUUYECKOH TpyIIe;
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* 00BSICHEHHE POJIH OUOJIOTUH B MPAKTUYECKOH JIEATEIILHOCTH JIIOJICH; MECTa U POJIA YEIIOBEKa B
MIPUPOJIE; POJCTBA, OOIIHOCTHU MPOUCXOKICHHS U SBOJIOIMH PACTCHUN U )KUBOTHBIX (HA IIpUMEpe
COIOCTABJICHUS OTJCIBHBIX TPYII); PO Pa3IMYHBIX OPraHU3MOB B JKM3HU Y€JIOBEKa; 3HAUCHUS
OMOJIOTUYECKOTO pa3HO0Opa3us Uit coXpaHeHus: Onochepbl; MEXaHU3MOB HACIEICTBEHHOCTH U
M3MEHYHMBOCTH, TPOSIBIICHHSI HACJIEJCTBEHHBIX 3a00JIEBaHUI y YeJI0BEKa, BUA000pa30BaHuUs U
MPHUCTIOCOOICHHOCTH;

* pa3nMYeHue Ha TabaMIax yacTeil ¥ OpraHoOMIOB KIIETKH, OPTaHOB U CHCTEM OPraHOB YEJIOBEKA; Ha
KHUBBIX 00BEKTaX M TAOJIHUIIAX OPTraHOB IIBETKOBOTO PAaCTEHUSs, OPTaHOB M CUCTEM OPTaHOB KHBOTHBIX,
pacTeHuil pa3HBIX OT/IEJIOB, )XUBOTHBIX OT/IEIBHBIX THIIOB M KJIACCOB; HAOOJIEe PaclpoCTPaHEHHBIX
pacTeHMIA U JOMAITHUX YKHUBOTHBIX; CheJOOHBIX U SIOBUTHIX TPUOOB; OMACHBIX JIJISl YEJIOBEKA PACTECHUM H
KUBOTHBIX;

* cpaBHEHHE OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB, YMEHHE JEJaTh BHIBOBI M YMO3AKITIOUSHHS Ha
OCHOBE CPaBHEHHUS;

* BBISIBJICHUE M3MEHYMBOCTH OPTaHU3MOB; MPUCIIOCOOJICHIH OPraHU3MOB K cpelie OOMTaHUs; TUIIOB
B3aMMO/ICHCTBHSI Pa3HBIX BUOB B DKOCHCTEME; B3aUMOCBS3eH MEXTy 0COOCHHOCTSIMH CTPOSHHS KIIETOK,
TKaHEW, OpraHoB, CUCTEM OPTraHOB U UX (PYHKIUAMU;

* OBJIaJICHHUE METOJaMH OMOJIOTHYECKON HAYKH: HAOJIOIEHUE U ONMCAaHNE OMOJIOTHUYECKIX 0OBEKTOB 1
MIPOIIECCOB; TIOCTAHOBKA OMOJIOTUIECKUX IKCTIEPUMEHTOB M OOBSICHEHHE HX PE3YIbTATOB.

2. B 1IeHHOCTHO-OpPUEHTALIMOHHOM cdepe:

* 3HaHWE OCHOBHBIX IPABWJI TIOBEJICHHUS B TIPUPOJIC U OCHOB 3JI0POBOTO 00pa3a KHU3HU;

* aHAJIM3 W OIIEHKA TTOCIIEACTBUHN IEATEIFHOCTH YelIOBEKa B IIPHPO/IE, BIMSHHS (JaKTOPOB pUCKa HA
3I0POBBE YETIOBEKA.

3. B cdepe Tpy10Boii IeATEILHOCTH:

* 3HAHWE U COOJI0/IEHNE TTPaBIII PaOOTHI B KAOMHETE OMOJIOTHH,

* coOI0IeHNE MPaBUJI pabOThI ¢ OMOJOTrMYECKUMHU TPUOOPaMU U UHCTPYMEHTaMU (TpenapoBajibHbIe
UTJIbI, CKaJIBIIENH, JTYIbl, MUKPOCKOTIBI).

4. B chepe duznyeckoil nesTenbHOCTH:

* OCBOCHHE IMPUEMOB OKa3aHUsI IEPBOM MOMOIIH MPH OTPABJICHUH SAOBUTHIMH IpUOaMU, paCTCHUSIMH,
yKycax ’KHUBOTHBIX, IPOCTYAHBIX 3a00JI€BaHUIX, 0KOTax, 0OMOPOKEHHSX, TPABMaX, CIIACEHUH YTOIAIOIIEr0;
paloHaIbHON OpraHu3aly TpyJa U OTAbIXa, BBIPAIIMBAHUS U PA3MHOKEHHUS KYJIbTYPHBIX PACTCHUH U
JOMAIITHUX KUBOTHBIX, YX0JIa 32 HUMU; IPOBEACHUS HA0IOIEHUH 32 COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma.

OCHOBHOE COJEPKAHUE YYEBHOI'O KYPCA

buosorus. BBenenue B 0011y10 0M0J10ruI0
9 kaacce
(68 yacoB, 2 yaca B He/eJII0)

BBenenne (3 uaca)
buonorus Hayka o xuBo# npupoje. 3HaueHne OUOJIOTHYECKUX 3HAaHUI B COBPEMEHHOM JKU3HH.
[Ipodeccun, csa3annbie ¢ Ononorueii. Mero el uccaeaoBanus ouosorun. [Tonsarue «xku3Hb». COBpeMEHHBIC
Hay4HbI€ MIPEICTABJICHUS O CYIIHOCTU XU3HU. CBOICTBA AKUBOTO. Y POBHHM OPraHU3aLUU KUBOW IPUPOIBI.
Hemoncmpayusau
[TopTpeThl y4eHbIX, BHECIINX 3HAYUTENbHBIN BKJIA]] B Pa3BUTHE OMOJIOTUYECKOM HAyKH.

Pa3nen 1. Moaexyasipablii ypoBeHs (/0 uacog)

OO11ast xapakTepUCTHKA MOJIEKYJIIPHOTO YPOBHS OpraHu3aiuu >kuBoro. CocTas, CTpoeHue U QyHKIUN
OpPraHMYeCKUX BELIECTB, BXOAALINX B COCTAB KUBOTO: YIIIEBOAbI, TUMUIbI, OCJIKH, HYKIEHHOBBIE KUCIIOTHI,
AT® u npyrue opraHudeckue coelnHeHus. buonornyeckue karanuzaropsl. Bupycel.

Jemoncmpayusn

CxeMbl CTpOEHHS MOJIEKYJ XUMUYECKUX COEIMHEHNN, OTHOCSIIUXCA K OCHOBHBIM I'pyIIIaM
OpPraHMYECKUX BEILECTB.
Jlabopamopuwie u npakmuyueckue padoomaol
Pacmiernienue nepokcuaa Boj1opoia GepMEeHTOM KaTana3on
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Pa3nea 2. Kinerounslii ypoBeHsb (/4 uacos)

OOm1ast XxapakKTepUCTHUKA KJIETOYHOTO YPOBHS OpraHu3aiuu x«uBoro. Kietka — cTpykrypHas u
GbyHKIMOHATBHAS €MHULA )KU3HU. MeToabl n3y4eHus KiaeTku. OCHOBHBIE MOJIOKEHHS KJIETOYHOU TEOPHH.
XUMUYECKUN COCTaB KJIETKH U €ro MocTOSTHCTBO. CTpoeHue KieTKu. DYHKIIMU OpraHOUI0B KJIETKH.
[TpokapHoTHl, 3yKapruOTHL. XPOMOCOMHBIH Habop kineTku. OOMEH BEUIeCTB U MPEBPALICHUE SHEPTUH —
OCHOBA KU3HEICATEIHLHOCTH KIETKU. DHEPreTHUecKruii OOMEH B KIIETKE KIETKU. AdpoOHOE U aHa3poOHOE
apixanue. Poct, pa3sBuTre v KU3HEHHBIA UK KIETOK. OOIIHe TOHATHUS O JICICHUH KJIETKU (MUTO3, MEH03).
ABTOTPOdBI, TETEpOTPOPEIL.

Jemoncmpayusn

Monens knetku. Mukponpenaparbl MUTO3a B KJIETKaX KOPELIKOB JyKa; XpoMocoM. Moaenu-
anIuIMKaluK, WUTIOCTPUPYIOILKE JeJieHue KIeToK. Paciienyienue nepokcuia BOAOPOa C IOMOLIBIO
(bepMeHTOB, COIEPIKALINXCS B JKUBBIX KIIETKaX.

Jlabopamopuvie u npakmuueckue padomul

PaccmaTpuBaHue KJIETOK pacTeHUI U AKUBOTHBIX M1OJI MUKPOCKOTIOM.

Paznen 3. OpranusmenHblii ypoBenb (/3 uacos)

Bbecnionoe u nonoBoe pazmMHokeHue opranu3MoB. [lonoBeie kieTku. OmIoa0TBOPEHNUE.
NuuBuayanbHOoe pa3BUTHE OpraHu3MoB. buorenernueckuii 3akoH. OCHOBHbBIE 3aKOHOMEPHOCTHU NEpeaun
HacJeICTBEHHOU nH(popmanuu. ['eHeTnueckast HENPEePhIBHOCTD KU3HU. 3AKOHOMEPHOCTH U3MEHUYMBOCTH.

Hemoncmpayusn

Muxkponpenapatsl SHIIEKIETKA U CLIEPMaTO301/1a )KMBOTHBIX.

Jlabopamopnuvie u npaxmuveckue padoomoi

BrisiBnenue u3smMeHYMBOCTH Oprann3MoB. Ha npumMepe pactenuii v :KMBOTHBIX oOuTaronux B Kypckoit
oOnacTH.

Tema 4. [lonyJassuMoOHHO-BUI0BOI YPOBeHb (8§ yacos)

Bupn, ero kputepuun. Crpykrypa Bugaa. [Ipoucxoxaenue BugoB. PazpuTre 3BOTIOMMOHHBIX
npencrasienuil. [lomynanus — snemMeHTapHas eIMHULA 3BOJOLKU. boprOa 3a cymiecTBoBaHue 1
€CTECTBEHHBIN 0TOOP. DKOJIOTHS KaK HayKa. JKOJOTUYECKUE (PaKTOPHI U YCIOBHUS CPEIbI.

OcHOBHbIE MOJIOKEHUS TEOPUH IBOTIONMH. [IBHKYIIIME CUIIbI HBOJIIOLIUU: HACIECTBEHHOCTD,
W3MEHYUBOCTh, 00pHOa 3a CYIIECTBOBAHKE, €CTECTBEHHBIN 0TOOP. [IprcmocobieHHOCTh U ee
OTHOCUTENbHOCTh. VckyccTBeHHBbIN 0TOOp. Ceneknusi. OOpa3oBaHue BUIOB — MUKPOIBOJIIOIHSL.
Makpo3BotoLHs.

Jemoncmpayusn

I'epbapuu, KOJIJIEKIUU, MOAEITH, MYJISKU PACTEHUHN U )KUBOTHBIX. JKUBbBIE pacTEeHUS U dKUBOTHBIE.
I'epbapuu 1 KOJIEKIUU, UIUTIOCTPUPYIOIINE U3MEHUNBOCTh, HACIEICTBEHHOCTD, IPUCIIOCOOICHHOCTD,
pe3yNbTaThl HCKYCCTBEHHOTO O0TOOpA.

Jlabopamopmusle u npakmuyeckue padomaul

Nzydenue mopdororuueckoro kputepus Bujaa. Ha npumepe pacteHuit ¥ >KUBOTHBIX OOUTAIOIINX B
Kanununrpazackoii ob6mactu.

Paspnen 5. Dxocucremublii ypoBeHb (6 uacos)
buonenos. Dxocucrema. buoreonienos. Bzaumocssi3p nomynsiuii B buoreoneHose. Llenu nuranus.
OOMeH BelecTB, MOTOK U MPEBpallleHNue SHePTHu B OnoreoiieHo3e. MIckyccTBeHHbIE OMOIIEHO3HI.
DKOJIOTHYECKasi CyKIIECCHSI.
Jemoncmpayusn
Komnnekuuu, MmocTpupyoIIie SKOJIOTUYECKUE B3aUMOCBSI3H B OMOTreo1ieH03ax. Moienu 5KOCHUCTEM.
®dororpaduu 3xocucteM KannHUHTpaICKOH 001acTH.

Pa3nes 6.buocdepHslii yposens (/1 uacos)

buocdepa u ee cTpykTypa, CBOIMCTBa, 3aKOHOMEPHOCTH. KpyroBopoT BeliecTB 1 SHEpruu B buocdepe.
Okonorndyeckue Kpu3uchl. OCHOBBI PallMOHAIBHOTO PUPOAOTIOIH30BAHUS.

Bo3HukHOBEHHE U pa3BUTHE )KU3HU. B3rs/ibpl, THIOTE3bl U TEOPUU O MPOUCXOXKICHUH KU3HHU. KpaTkas


mailto:zorino-sch@mail.ru
http://www.zorino.klgdschool.ru/

HCTOPUS Pa3BUTHUS OPraHMUECKOro Mupa. JlokazaTrenbCcTBa S3BOIOLUU.

Jemoncmpayusn

Mo penu-anmmukaiuu «brochepa u yenoBek». OKaMEHENOCTH, OTIIEYATKH, CKEJIEThI TO3BOHOYHBIX
JKNBOTHBIX.

Jlabopamopusie u npaxmuueckue padomul

N3yuenune najaeoHTOIOTHYECKUX I0KA3aTEIbCTB SBOIIOLUH.
Pe3epB Bpemenn — 3 yaca

YueOHO-TEeMaTHUYECKHU IJIaH

Ne | Tema. KomuaectBo
KonunuecTBo yacos. Ha6c;);; %TC)OE HpIX KOI;%(;J;I::HG

1 Brenenue. 3 0
2 | MonexkynsipHblii ypOBEHbD. 10 1 1
3 Krerounsrit ypoBeHb. 14 1 2
4 | OpraHu3MeHHbII ypOBEHb. 13 1 2
5 [TonynssuMOHHO-BUIOBOW YPOBEHb. 8 2
6 | DxocucTeMHBINH YPOBEHD. 6 0
7 buocdepnsiii ypoBeHb. 11 1 1

Peseps. 3

Hroro 3a ron. 68 6 6

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

B xaxpol mkone nomkeH ObITh KaOMHET OWOJIOTHH, OCHAIIEHHBIM € Y4ETOM COBPEMEHHBIX
TpeOoBaHUK K ero OQGOpPMICHHIO U poiu B YydeOHOM mpomecce. KaOuHer OMOJOTMU BKIHOYACT
obopynoBanue, pabouyne MecTa Ijs YJaluluxcs W Y4YUTENs, TEXHHYECKHEe U MYJIbTUMEIUWHBIE CpelCTBa
oOyueHus, KOMIBIOTEP, YCTPOUCTBA Ui XpaHEHUs! y4eOHOTO 000pyAOBaHHUS.

Crenuduka Kypca 6uosioruu TpedyeT UCIoIb30BaHusl 000PYAOBAHUS JJIsi 03HAKOMJICHHS! YJaIlUXCSI C
KUBOW TPUPOJIOH, MeTojgamMu Ouosiorudyecko Hayku. [losTomy mabGopaTopHbIi HHCTPYMEHTApHH,
oOopynoBaHue as MPOBEACHUS HAOMIOJCHUI W TOCTAHOBKU OIBITOB, COOTBETCTBYIOUIUE HWHCTPYKIIMU
JOJIKHBI 0053aT€IFHO MPUCYTCTBOBATH B KaOWHETE OMOJIOTHH.

Jlemoncmpayuonnvle mabnuysl Ha TIEYATHOW OCHOBE — HamOoJiee pacnpoCTpaHEHHOE U JIOCTYITHOE
yuebHoe obOopynoBanue. OHM He TpeOYIOT MJii KCIOJb30BAHMS CIIOXKHBIX IPUCHIOCOONEHUH, HECyT
aIalITUPOBAHHYIO JJISl yYaIIUXCsl HAyYHYI0 HH(POPMAIIHIO.

OcHoBHas augakTudeckast GyHKIHUS y4eOHbIX OMOJIOTHUECKUX MoOenell — JAEMOHCTPALUs CTPYKTYPHI,
CYIIECTBEHHBIX CBOMCTB, CBSI3€i M B3aMMOOTHOIIIEHUI OMOJIOTMYECKUX CUCTEM. YUeOHOe Modenuposanue —
OJIMH U3 METOJI0B TO3HaHUs. B Kypce Onosioruu MoaenupoBaHUE MPOIECCOB U SBJICHHM MO3BOJSET TOCTUYD
CYIIHOCTb, CTPYKTYPY U3y4aeMOTr0, BbIICIUThH IJIaBHOE.

JlunakTuueckoe Ha3HAYEHUE O9KPAHHO-36YKOGLIX CPEICTB ToO Ouonorun — (GOPMUPOBAHUE
CHeIHaTbHBIX OMOJOTHYECKUX MOHATHH. C MOMOIIBI0 SKPAaHHBIX CPEACTB MOKHO TMOKa3aTh COBPEMEHHBIE
METO/Ibl HAyYHOTO HCCIIEOBaHUS, AOCTH)KEHUS HAYKH, NEMOHCTPUPOBATH OHOJIOTHYECKHE MPOIECChl U
SBJICHUS, KOTOpbIE HENb3sl HaONIoIaTh HEMOCpeACTBeHHO. Hapsay ¢ ucmoiab3oBaHHMEM  Y4eOHBIX
KMHO(UIBMOB B TIpoliecce 00ydeHHsI OMOJIOTHH IIeIeCO00pa3HO MCIOb30BaTh BuaeoMaruutodon u DVD,
JUIE KOTOPBIX CO3JaHbl (PUIBMBI Ha OCHOBE TYYINMX YYEOHBIX (MIBMOB MPONLILIX JeT. Mcmonmp3oBaHue
BHUJICOPPAarMEHTOB, aHUMAIUi, JUHAMUYECKHMX MOJENeld MO3BOJISIET clenaTh Y4eOHBI mporecc Oolee
pa3zHoo0pa3HbIM, JOOUTHCS TYUIIEr0 YCBOSHHs yueOHOTo MaTepuala, MpUBUTh HHTEpPeC K OMOJIOTHH.
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[lo pa3nmuyHbIM TemMaM Kypca OHMOJOTHM CIIEAyeT UCHOIb30BaTh mpaHncnapaumel. 1lo cBoum
IUIAKTHYECKUM (YHKIMSAM TpaHCHApaHThl (IpaBWibHEE: TAOMHUIBI-(POJIMH) aHAIOTHYHBI Ta0IUIaM Ha
MI€YaTHOW OCHOBE AMHM30JUUECKOTO NCIOIb30BAHUSI.

BaxupiMu cpenctBaMu  oO0ydeHus: OHOJIOTHM B TIOCIIEAHEE BpEMsl CTaHOBATCS pa3sHOOOpa3HbIE
IIeKMPOHHbIE NOCOOUs, KOMITBIOTEPHBIE 00YUYaIOIINe U KOHTPOIUPYIOIINE TPOTPaMMBI.

Mynomumeouanpoexyuss — HOBas Pa3BUBAIOIIASACST TEXHOJOTHS. JTO cOOMpaTenbHOE Ha3BaHUE IS
BCEX THIIOB MPOCKTOPOB, paboTaronmx ot mudpoBoro curHaiza. OHU 00JaAal0T XOPOIIMMH TEXHHYECKUMU
XapaKTepUCTUKAMU ¥ JIOTIOJIHUTEIBHBIMH  BO3MOJKHOCTSIMH, TaKUMH KaK TEXHOJIOTHS MaTpPHUIIBI,
WH(PAKPACHBIH MyJBT U T. 1.

Ucnons3zoBanne TCO Ha ypokax periiaMeHTHpPYeTCs THUTHeHHMYECKMMH HOpMaTHBamH. Tak,
MIPOJIOJKUTENBHOCTD IEMOHCTPALIMU KPAaHHBIX CPEJICTB 00yUEHHUs HAa YpOKe He JOJbKHA npeBbimaTh 20—30
MUH, a B TCYCHHE HEJIENIN TAKMX YPOKOB MOXKET OBITh HE 00JIee IECTH.
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Ka.ﬂe}mapﬂo-TeMaaneCKoe IJIAHUPOBAHHUE

Ne Tema ypoka Jlomariitee 3aqanue Jara
/i
TUTaH (akr
Baenenue (34.)
1 Wucrpykrax o T.b. Beenenue. brosorus — Hayka o dKUBOH IIPUPOJIE. Beenenue.&1.
2 | Merosp! uccenoBaHusi B OMOJIOTHH. &2
3 CyIIHOCTb JKU3HH M CBOWCTBA KUBOTO &3
Pasnenl. Mosiekyasipablii ypoBenb (104.)

4 | MonekyssipHbIil ypOBEHb: 00LIAsl XapaKTEPUCTHKA. &4
5 YrieBopl &5
6 | Jlumamaer &6
7 CocTtaB 1 cTpoeHHE OEIKOB. &7
8 DyHKIMH OSITKOB &8
9 | HyknenHoBBbIE KUCIIOTBI. &9, 3aroHUTH TAONHILY.
10 | AT® u apyrue opraHM4eCKUe COSTMHEHMS] KIIETKH. IToBrOopuTh &8,10
11 | buosornyeckue karaausaropsl. JlaGoparopHasi padora '"Paciuensienue &11, moBroputs &7 1 9.

MEePOKCHIA BOAOPOIA (hpepMEHTOM KaTas1a30i'"
12 | Bupycel &12,110rOTOBUTHCS K/O YPOKY.
13 | BBognasi K/P Nel. O6o01maronmii ypox

Paznen 2. Kiierounblii ypoBenb (144.)

14 | KnerouHslii ypoBeHb: 00I1ast XapaKTePUCTHKA &13
15 | O6umwe cBenenus o Kierkax. Kierounas memOpana &, 14
16 | Anpo &15
17 | Dapomnasmarnyeckast ceth. Pnoocomsl. Komrmieke Mo mxy. JIn3ocoMbl &16, noBroputs 9
18 | Muroxouapuu I Inactuel. Knerounstit ieHTp. Opranousp! npwkeHus. Knerounsle | &16,17.

BKJIFOUCHUS
19 | OcobGeHHOCTH CTPOEHHUS KIIETOK SYKapyUOT U IPOKAPHUOT. &17, 18 moeropurl3 u 15

JlabopatopHas padora '"PaccmaTrpnBanue KJIeTOK OaKkTepuii, rpuos,

pAacTeHHUii M JKUBOTHBIX M0/l MUKPOCKOIIOM.
20 | K/p Ne2. O6o01maronmii ypok.
21 | Accummisims U AMCCUMIISIITHSL. MeTabomm3Mm. &19, nosroputs 9
22 | DHepreTryeckuii 0OOMeH B KIIETKE. &20
23 | DOTOCHHTE3 U XEMOCHHTES. &21, 3anoaHUTH TaOHILY.
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24 | ABTOTpO(dBI 1 reTepOTPOBI. &22
25 | CunHte3 OelIKOB B KIICTKE. &23
26 | Jlemenue KieTku. Mutos. &24

27

Henenue knerku. MuTo3.

&24, 3anoaHuTH TaONHITY.

Pazgen 3. OpranuzMeHHbli ypoBenb (13 4.)

28 | Pa3MHO)KEHUE OpraH13MOB. &25

29 | PazBurtue nosoBeIx KieTok. Meiio3. OrioJoTBOpeHHe &,26

30 | MnmuBuyabHOE pa3BUTHE OPraHM3MOB. broreHeTHUecKmii 3aK0H. &27

31 | K/pNed. O600maonmii ypox.

32 | 3akOHOMEPHOCTH HACJIEIOBAaHMs PU3HAKOB, YCTaHOBIIEHHBIE ['. MeHenem. &28
Momnoru6puaHoe ckperuBanye. [lpakrudeckast padora "' Perenue 3a1a4 Ha
MOHOTMOPH/IHOE

33 | HemomHoe nomuamMpoBanue. I eHOTHIT 1 eHOTHIT. AHATIMBUPYIOITEe CKpermuBanue. | &28
IIpakTnyeckas padora '"Pemenue 3a1ay"

34 | [quruOpuaHoe CKpelrBaHue. 3aKOH He3aBUCHMOTO HACIIE/IOBAHMS TIPU3HAKOB. &,29,30
IIpakTnyeckas padora '"Pemenue 3a1ay"

35 | I'eneruka nona. CueruieHHoe ¢ nosioM HacienoBanue. Ilpakruyeckas padora &31
"Pernenue 3apa4'"

36 | K/pNeS. O6o0mammii ypox.

37 | 3akOHOMEPHOCTH M3MEHYMBOCTH: MOTM(HUKAIIMOHHAS M3MEHINBOCTh. Hopma &32
peakuun. JIaboparopHasi padora ''BoisiBiieHre H3MEHUNBOCTH OPraHU3MOB''.

38 | 3aKOHOMEPHOCTH M3MEHYMBOCTH: MYTAIIMOHHASI U3MEHUYMBOCTD. &33

39 | OCHOBHBIE METO/IbI CEIEKIMH PACTEHUM, KMBOTHBIX 1 MUKPOOPTaHU3MOB. &34

40 | O6o06marommit ypok-cemunap. I1o reme «Ceneximisn. Kparkoe conepxanue riaBbl.

Pasne 4. IlonyJisinMOHHO-BUI0BOI YPOBeHb (84.)

41 | IomymsiroHHO-BUIOBOI YPOBEHB: 00I11as XapakrepucTrka. JlaboparopHast &35
padora "'U3yuenne mopgosiormueckoro kpurepus sujaa'’

42 | Dxonormyeckue (PaKTopbl U YCIOBHS CPEIbL. &36

43 | IlpoucxoxxeHue Bu0B. Pa3BuTre 3BOJTIOIMOHHBIX MTPEACTABICHUIA. &,37

44 | buonoruveckas Knaccudukarps. [lomysims kak areMeHTapHast eIMHULA &38
9BOJIFOLIUML.

45 | bopn0a 3a cylecTBOBaHHE M €CTECTBEHHBII 0TOOD. &39

46 | BunooOpazoBaHue. &40

47 | MakpO3BOIIOLHSL. &41

48 | OOoOIaroNHii YpoK-CEMHUHAP &,41, MoAroTOBUTHCS K CEMUHApY.

Pasnen 5.9xocucreMublii ypoBeHsb (6 4.)
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49 | CooO0I11ecTBO, JKOCUCTEMA, OHOT€OLIEHO3. &42
50 | CocraB ¥ CTPYKTypa COOOIIECTBA. &43
51 | MexBUIOBBIE OTHOIIICHHUS OPIaHU3MOB B 3KOCHCTEME. &44
52 | IloToku BeliecTBa U SHEPTUH B SKOCUCTEME. & 45
53 | Camopa3BUTHE SKOCUCTEMBI. DKOJIOTUUECKAs! CYKIIECCHSL. &46
54 | O6o0mmaronwii YpoK —3KCKYPCHSI. [loaroToBUTh OTYET.
Pasnen 6. Buocepnsliii yposens (11 u.)
55 | buoctepa. Cpenoodpasyromias qesTelTbHOCTh OPraHu3MOB. &A47
56 | KpyroBopor BemiectB B Groctepe & 48
57 | DBomorws onochepsi . &49
58 | I'moTe3bl BOSHUKHOBEHMS YKH3HH . &50
59 | Pa3Butue npeacTaBieHni 0 MPOUCXOXKICHHUN KU3HA. COBPEMEHHOE COCTOSTHHE &51
pOOJIEMBI .
60 | PazBurtue sxu3HM Ha 3emite. Dpbl IPEBHEHITICH 1 PEBHEN JKU3HU . &, 52
61 | Pa3zButue xu3HH B ME3030€ U KaifHO30€ . &353
62 | O600mIArOIINIT YPOK-3KCKYPCHS . &,51-53 moBTOpUTH
63 | AHTpOMOreHHOE BO3JIEHCTBIE Ha Orochepy. &54
64 | OCHOBBI PAITMOHATLHOTO ITPUPOIOTIONTE30BAHKS &S5
65 | O600maromMil ypoK-KOHMEPESHITHS . CooOuienue
66 | Utoroas k/p 3a Kypc 9xmacca. [ToBTOPHTH 3amKCH B TETPaAAU
67 | Pabora azg ormmOkamu. [Toaroroska k OI'D Tect
68 | [TogroroBka x OI'D TecToBBIE 3aMaHMs.

Hroro: 68uacos
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TemaTnueckoe miaanupoBanue « buosorusi. Beenenue B 061ryro 6uosioruto. 9 kiace» B.B.Ilaceunuk

Ne
Tema

OcHOBHbBIE BOIIPOCHI COACPKAHUA

Buj yueOHoil 1esiTeIbHOCTH

BBenenue - 3 yaca

buosorus — Hayka 0 )KuBOU
pupoie

buonorus — Hayka 0 )XUBOU IPUPOJE.
3HaueHne OMOJIOTHYECKUX 3HAHHUIA B
coBpeMeHHoM xku3Hu. [Ipodeccun,
CBSI3aHHBIE C OUoIOTHen

Onpenensror MoHATHSA, POPMHUPYEMBIE B XO1€ U3yUCHHUS TEMBI:
«OHUOJIOTUS», «KMUKOJIOTHS», «OPUOJIOTHUS, «aJIbI OO,
«manie000TaHNKAY», «KTCHETHUKA», «ONODU3UKAY», «OMOXUMUS,
«paaroOUOIIOTUA», KKOCMUYECKAst OMOJIOTHS.

XapakTepu3yrT OMOJIOTHIO KaK HAYKY O KMBOU MPUPO/IE.

PackppiBatoT 3HaueHHe OMOJIOTHYECKUX 3HAaHUN B COBPEMEHHOM KU3HU.
[TpuBo AT ipUMepsI Tpodeccuil, CBI3aHHBIX C OMOJIOTHEH.

becenytot ¢ okpyxaromumu (poACTBEHHUKaMU, 3HAKOMBIMHU,
CBEPCTHHUKAaMM) O MpodeccHsiX, CBI3aHHbIX C OUOIOTHEH.

["oToBAT npe3eHTanuu o npodeccusix, CBA3aHHBIX C OMOIOTHEN, UCTIONBb3YS
KOMIIBIOTEPHBIE TEXHOJIOTHH

MeTtoabI MCcclieNOBaHUS B
ouosoruu

[Tonsitue o Hayke. MeTo 1kl HAy4HOTO
MO3HAHUs. DTarbl HAYYHOTO
HCCIeI0OBaHUs

OnpenensitoT NOHATUS, GOPMUPYEMBIE B X0/ U3YUYEHUS TEMBI: «HAYKa»,
«Hay4HOE UCCIIEIOBAaHUE», HAYYHBIH METOJ», «HAYUHBIH QaKT,
«HaOJIOICHUEY, «IKCIIEPUMEHT», «TUIMIOTE3a», «3aKOH», KTEOPUSD.
XapakTepr3yloT OCHOBHbBIE METObl HAYYHOTO MMO3HAHUS, 3TAIlbl HAYYHOTO
UCCJIEIOBAHMUSL.

CamMocTosTenbHO GopMyIUPYIOT MPOOIEMBbl UCCIIEIOBAHMSL.

CoCTaBIsIOT NOATAMHYIO CTPYKTYPY OyIyILIEro cCaMOCTOATEIbHOTO
UCCIIEIOBaHUS

CYH_[HOCTB KHN3HU U
CBOMCTBA KMBOI'O

CymHoCTh NOHATHS «OKU3HBY. CBOICTBA
JKUBOTO. Y POBHU OpPTraHU3AIUHU KHUBOU
TIPUPOIBI

OHpe,I[eJ'ISIIOT IIOHATHA, (I)OpMI/IpyeMHC B XO€ U3YUCHUA TCMBbIL: <OKHU3Hb),
(OKHU3HCHHBIC CBOfICTBEI», «OHOIOTHYECKHE CHUCTCMBI», «00MeH BCIICCTB»,
«IIPOLECChI OuocHHTE3a U paciaaa», «pasapaxKuMoCTb», «Pa3MHOKCHHUCY,
«HACJICACTBCHHOCTb», «KU3BMCHUYHUBOCTBH)», KPa3BHUTHUCH», KYPOBHH
OpraHu3aluu KUBOI0».

I[aI-OT XapaKTCPUCTHUKY OCHOBHBIX CBOMCTB >KHBOTO.

OOBACHSIOT IIPUYINHBI BanyﬂHeHHﬁ, CBA3AHHLBIX C ONIPCACICHUEM ITOHATHA
(GKHU3Hb».

HpI/IBOILSIT IpUMCEPBI OHOJIOTUYECKUX CHCTEM pa3HOTO YPOBHHA
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opranuzanun. CpaBHHBAIOT CBOWMCTBA, MPOSBIISIOMINECS Y 00bEKTOB KUBOU
Y HEXKUBOU IIPUPOBI

MonekyJIspHBII

ypoBeHb - 10 yacon

MonexkyIspHbIIA yPOBEHbB:

o011as XxapakTepucTuKa

OO01as XxapakTepucTuKa
MOJIEKYJIIPHOTO YPOBHSI OpraHu3aluu
#uBoro. OpraHnyecKue BellecTBa:
OeJIKH, HyKJIEMHOBBIE KHCIIOTBI,
YTIEBOJIbI, JKUPBI (JTUIHIBI).
buononumepsr. MoHOMEpBI

OmnpenensiroT MOHATHSA, POPMHUPYEMBIE B XO1€ U3yUCHHUS TEMBI:
«OpTraHMYECKHE BEUIECTBAY, «OCIKN», «HYKICHHOBBIC KUCIOTHI,
«YTJIEBOJBI», GKUPBI (JIMMK[BI)», «ONOTIOIUMEPDD, «KMOHOMEPHD.
XapaxkTepu3yroT MOJIEKYISIPHbIN YPOBEHb OpraHU3allu )KUBOTO.
OnuceiBatoT 0COOEHHOCTH CTPOEHUSI OPraHUYECKUX BEUIECTB KaK
OMOTIOTMMEPOB.

OOBSACHSIIOT MPUYUHBI M3YYECHHUSI CBOWCTB OPTaHMYECKHX BEIIECTB MMEHHO
B COCTaBE€ KJIETKU; pa3HOOOpa3usi CBOMCTB OMONOIMMEPOB, BXOSIINX B
COCTaB KUBBIX OPraHU3MOB.

AHaNM3UPYIOT TEKCT YYEOHHUKA C LEIbI0 CAMOCTOSITEILHOTO BBISIBICHUS
OMOJIOTUYECKUX 3aKOHOMEPHOCTEN

Yrnesoasl

YraeBopl. YTIIEBOIbI, NN Caxapybl.
Monocaxapusl. Jlucaxapuisbl.
[Tonucaxapupt

OmnpenensitoT NOHATUS, GOPMUPYEMBIE B XO/I€ U3yUYEHUS TEMBI: «YTJIEBOIbI,
WIN caxapuabl», «KMOHOCAXapUIbLy, «IHCAXapUIbI», KIOTUCAXAPUIBI,
«prb03ay», «IE30KCUPHO03ay, «TITIOK03a», «DPYKTO3a», «TalaKTO3a,
«caxapo3ay, «MallbT03ay, «IAKT03a», KKPaxXMalD), «IJIMKOTECH», «XHTHHY.
XapakTepu3yIoT COCTaB U CTPOCHUE MOJIEKYJT YIIIEBOIOB.

Y cTaHaBIMBAIOT TPUIHMHHO-CJICICTBEHHBIC CBS3H MEKIY XUMHUECKIM
CTPOCHHEM, CBOMCTBaMU M (DYHKIIUSIMHU YTIIEBOJIOB HA OCHOBE aHAJIN3a
PHCYHKOB M TEKCTOB B YUCOHHKE.

[TpuBOAAT IPUMEPHI YTIIEBOIOB, BXOISAIINX B COCTaB OPraHU3MOB, MECTa
UX JIOKAJIH3AIMUA U OMOJIOTHYECKYIO POJIb

JInmm el

Jlunuaet. Kupsel. 'opmonbl. @yHKIIMN
JIMIIUJIOB: SHEPTeTHUYECKas,
3amnacaronias, 3aluTHas, CTpOUTEIbHAs,
peryiasaTopHas

OnpenenstoT NOHATUSA, POPMHUPYEMBIE B X0J1€ U3YUECHHUS TEMbI: WIHIUABDY,
«OKUPBD», «TOPMOHBI», «3HEpreTudeckas GyHKUUs JUITUI0BY,
«3armnacatomas (GyHKUUsS JUIUI0BY, «3alUTHAS QYyHKINS JIUITUI0BY,
«CTpouTeNnbHas PYHKINS JUIUIO0BY, «PEryasTopHas (PYHKIHS JTUITHIOB».
JlaroT XapakTepUCTUKY COCTaBa U CTPOCHMS MOJIEKYJI JIUIIUOB.
YcTaHaBIMBaOT NPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXI1Y XUMUYECKUM
CTPOEHHEM, CBOMCTBAMU M (DYHKLIMSMU YITIEBOIOB Ha OCHOBE aHAJIN3a
PHCYHKOB U TEKCTOB B YU€OHHKE.

[IpuBozAT mpUMepH! JUMUAOB, BXOASIINX B COCTaB OPraHU3MOB, MECTa X
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JIOKQJIM3AIAHA U OMOJIOTHYECKYIO poiih. OOCYXKIAI0T B KJIACCe TPOOIIEMBI
HAKOIIJICHHUSA JKUPOB OpraHru3MaMiu B HEIAX YCTAHOBJICHUA ITPUIUHHO-
CJICICTBEHHBIX CBS3€H B IIPUPOJIE

CocraB u ctpoeHue 0eaKoB

CocraB u cTpoeHue 6enkoB. benku, umm
npoTeuHbl. [IpOCThIC U CIIOKHBIC OCIKH.
AMUHOKHCIIOTEL HOJII/IHCHTI/III.
[IepBuuHas, BTOpu4Has, TpETUYHASA U
YEeTBEPTHYHAS CTPYKTYPHI OCJIKOB.
JHenatyparus Oenka

OnpenensroT noHATHA, GOPMHUPYEMBIE B XOJ1€ U3yUCHHUS TEMBI: «OEJIKH,
WIH IPOTEUHBD?, KIIPOCTHIE U CIIOKHBIE OEIKNY, «AMUHOKUCIOTHIY,
«TOJIMTIENTHTY, KIIEPBUYHAS CTPYKTYpa OEIKOBY», KBTOPHUYHAS CTPYKTYypa
OEJIKOBY, «TPETHYHAsS CTPYKTypa OCIIKOBY», «YETBEPTUYHAS CTPYKTypa
0enkoBy». XapaKkTepU3yloT COCTaB U CTPOEHUE MOJIEKYJ O€JIKOB, IPUYUHBI
BO3MOKHOT'O HapyllIEHUsI IPUPOIHON CTPYKTYpHI (JIeHaTypaluu) OeiIKoB.
[IpuBoAT mpUMepsl JeHaTypaluu OEIKOB

OyHKINUU OENKOB

@yHKIMU OEJIKOB: CTPOUTEIbHAS,
JBUTaTeNbHas, TPAHCIIOPTHAs,
3alllUTHAs, PErylaTOpHasl, CHTHaJIbHas,
JHepreTHyecKas, KaTaluTHYecKas

YcTaHaBnMBalOT NPUYNMHHO-CJIEICTBEHHBIE CBA3H MEXKAY XUMUUECKIUM
CTpOEHUEM, CBOMCTBAMU M (PYHKIIUSAIMU OEJIKOB Ha OCHOBE aHAIN3a
PUCYHKOB U TEKCTOB B yUeOHUKE.

[TpuBoOIAT IpUMEpPHI OENIKOB, BXOISAIIMX B COCTaB OPraHU3MOB, MECT HX
JOKAJIN3al1K U OMOJIOTHYECKOH posn

HYKJ'IGI/IHOBI)IC KHCJIOTHI

HyxnenHnoBbie KHUCTOTHI.
Jle3okcuprOoHyKIEMHOBAs KUCIIOTA,
nnu JIHK. PubonykiienHoBast Kuciora,
ninu PHK. A3oTucteie ocHOBaHusA:
aJIcHUH, TYaHUH, IUTO3WH, TUMUH,
ypauui. KoMIJIEMEHTapHOCTb.
Tpancnopruas PHK (TPHK).
Pu6ocomuas PHK (pPHK).
Nudopmanmonnas PHK (nPHK).
Hyxneorun. JIBoitHas crimpaib

OnpenensfoT MOHATHS, GOPMUPYEMBIE B XOJI¢ U3yUEHUS TCMBI:
«HYKJICMHOBas KUCIIOTa, «Ie30KCUPUOOHYKIECMHOBAs KUCIIOTA, WU
JHK», «pubonyxienroBas kuciota, i PHK», «azoTucteie ocHOBaHUSY,
«aJIeHUHY», «TYaHUHY», «IIUTO3UHY», KTUMUHY, «YPaLHI,
«KoMIUIEeMeHTapHOCThY, «TpancrnoptHas PHK (TPHK)», «pubocomuas
PHK (pPHK)», «undopmanunonnas PHK (uPHK)», «aykneotuny,
«aBoyHas cnupans JJHK».

JlaroT XapakTepuCTUKY COCTaBa U CTPOCHHS MOJIEKYJI HYKICHHOBBIX
KHCJIOT. Y CTaHaBIMBAIOT IPUUUHHO-CIICICTBEHHBIE CBSI3U MEXTY
XUMHYECKUM CTPOCHUEM, CBOMCTBAMHU U (DYHKIMSIMU HYKJICHHOBBIX KHUCIIOT
HAa OCHOBE aHaJlM3a PUCYHKOB U TEKCTOB B y4COHHKE.

[TpuBOIAT IpUMEPHI HYKIIEHHOBBIX KUCIIOT, BXOSIINX B COCTaB
OpPraHu3MOB, MECT UX JIOKAJIM3aluu U Ouosnoruyeckoil ponu. CocTaBisioT
u1aH naparpada ydeOHuka. Pemator Onosoruueckue 3agauu (Ha
MaTeMaTHYeCKUN pacueT; Ha MPUMEHEHHE MTPUHIINIA KOMIIJIEMEHTapHOCTH )

AT® u npyrue
OpraHMYECKNUE COCINHEHUS
KIIETKU

Anenosuntpudocpat (ATD).
Anenosunaudocdar (ALD).
Anenosuamonodocdar (AMD).
Maxkpoaspruueckasi CBs3b. BUTaMHHBI

OnpenenstoT NOHATUA, GOPMHUPYEMBIE B X0J1€ U3yUECHHUS TEMBbI:
«anenozuntpugocdar (ATD)», «anenozunaudocdar (AAD)»,
«aneHo3nHaMoHopochat (AMD)», «MakpospruyecKast CBs3by,
«OKUPOPACTBOPUMBIE BUTAMHUHBI», «BOI0OPACTBOPHMbIE BUTAMHUHBI.
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KUPOPACTBOPUMBIE U BOJIOPACTBOPUMBIE

XapakTepusylT COCTaB U cTpoeHue MoJiekyinbl ATO.

HpI/IBOI[}IT IpUMEPLI BUTAMHUHOB, BXOJAIIUX B COCTaB OPraHu3MoOB, U UX
OMOJIOTMYECKOU POJIH.

T'oToBsT BBICTYIVICHUC C COO6H_ICHI/ICM 0 POJIM BUTAMHUHOB B
(YHKIIMOHUPOBAHHUH OPraHK3Ma YeJIOBeKa (B TOM YHUCIIE C UCTIOJIb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOT ).

OOGCyx1at0T pe3ynbTaThl padOTHI C OJTHOKIACCHUKAMH

buonoruueckue [lonsiTHe 0 KaTanuzaropax. OnpenensroT moHATHSA HOPMUPYEMBIE B XOJI€ U3YUCHUS TEMBI:
KaTaJau3aTophI buonoruueckue karaau3aTopsl. «KaranuzaTrop», «pepMeHT», «kKO(EepMEHT», «aKTUBHBIN LIEHTP (epMEHTa.
®epment. KopepmeHT. AKTUBHBIN XapakTepusyroT poJib OMOJIOTMUYECKUX KaTaJln3aTOPOB B KIIETKE.
LEeHTp (pepmeHTa. OnuceiBatoT MeXaHU3M pabOThI HEPMEHTOB.
Jlabopamopnas paboma [IpuBoasaT mpuMepsl HEPMEHTOB, UX JTOKATU3AINH B OPraHU3ME U UX
Pacmiennenue nepokcuaa Boaopoaa OMOJIOTHYECKOU POJTH.
(dhepMeHTOM KaTana3oi YcTaHnaBnuBarOT NPUYNMHHO-CIIEICTBEHHBIE CBSA3H MEX Y OEIKOBOI
PUPOI0H PEPMEHTOB M ONITUMAIILHBIMHU YCIOBUSAMH UX
(GyHKIIMOHUPOBAHMUSL.
OtpabaTbIiBalOT yMEHUS GOPMYIUPOBATH THIIOTE3bI, KOHCTPYHPOBATH,
MPOBOAMUTH SKCIIEPUMEHTHI, OLIEHUBATh MMOTYYECHHbIE PE3yJIbTaThl HA
OCHOBE COJIep>KaHus 1ab0paTOpHO pabOThHI
Bupycsl Bupycei. Kancug. Camoc6opka OnpenensroT NoHATHS, GOPMHUPYEMBIE B XOJI€ U3YUYCHHS TEMBI: «BUPYCHD»,
BUPYCHBIX "acTull. Lluki pazButus «Karcumy, «caMmocOopKay.
BHpYCa XapakTepusyloT BUPYCHI KaK HEKJIETOUHbIE (DOPMBI JKU3HH, OIMCHIBAIOT
LUKJI pa3BUTHS BUpYCa.
OnuceIBatOT 00K TUIaH CTPOSHUS BUPYCOB.
[TpuBOIAT IpUMEPHI BUPYCOB U 3a00J1€BaHUIA, BEI3IBAEMBIX UMHU.
O06cyxaatoT mpo0IeMbl IPOUCXOKACHUS BUPYCOB
Bponnas K/p Nel. OnpenenstoT MoOHATUS, CPOPMUPOBAHHBIE B XOJI€ U3YUCHHS TEMBI.

O6006maromui ypok

J1aroT O1IeHKY BO3pAaCTAaIOLIEH POIM €CTECTBEHHBIX HAYK U HAY4HBIX
MCCIIEJOBAaHUI B COBPEMEHHOM MHPE, IIOCTOSIHHOMY IIPOLIECCY IBOIIOLUN
HAy4YHOTO 3HaHUS.

OTtpabateiBatoT yMeHUS (GOPMYIUPOBATH TUIIOTE3bl, KOHCTPYHUPOBATh,
IIPOBOAMTH IKCIIEPUMEHTHI, OLIEHUBATh ITOJTY4EHHBIE PE3YJIbTAThI

Kuerounsblii ypoBennb - 14 yacos
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Kiierounslit ypoBens: oOias
XapaKTepPUCTHUKA

OOm1ast XxapaKTepUCTUKA KIETOYHOTO
YPOBHS OpraHU3alix KUBOTO.

Kiterka — cTpykrypHas u
(GyHKUIMOHATBHAS €IMHULIA )KU3HU.
XUMHYECKHH COCTaB KIETKU. MeTOobl
u3yudeHus kieTku. OCHOBHbIE
IIOJIOKEHUS KIIETOYHON TEOPHUH

OnpenensroT NoHATHA, GOPMHUPYEMBIE B XO/1€ U3yUCHUS TEMBI: KKIIETKa»,
«METOJIbI U3YYEHHUsI KIIETKIN», «CBETOBAsI MUKPOCKOIIUS», «IIEKTPOHHAS
MHUKPOCKOIIHS», «KJIETOYHAs TEOPUs». XapaKTepU3YIOT KIETKY Kak
CTPYKTYPHYIO U (DYHKIIMOHAJBHYIO €ANHUILY )KU3HH, €€ XUMHYCCKHHA
cocTaB, METOIbI M3ydeHUs1. OOBSICHIIOT OCHOBHBIE TIOJI0KEHUS KIIETOUHOU
TEOPUH.

CpaBHHMBAIOT MPUHIUIEI pAaOOTHI K BO3MOKHOCTH CBETOBOM M AJIEKTPOHHON
MHUKPOCKOIIMYECKON TEXHUKU

OO011He CBENEHNS O KIETKaX.
Knerounas membOpana

OO6mIue cBeIeHUsI O CTPOECHUU KIIETOK.
Huromnnasma. Anpo. Opranoumsl.
Mewmb6pana. Knerounast MmemOpaHa.
®arouuros. [InHOMTO3

OnpenensfoT MOHATHS, GOPMUPYEMBIC B XOJI¢ U3yUSHUS TCMBI:
«IHATOTUTA3May, «SIIPO», KOPTAHOUIBIY, «KMEMOpPaHay», KKICTOYHAS
MeMOpaHay, «(paroiuTo3», KITHHOIIUTO3.

XapakTepu3yoT U CPABHUBAIOT MPOTIECCHI (harouTo3a | MUHOIMTO3A.
OnuChIBatOT 0COOCHHOCTH CTPOCHUS YaCTeH H OPraHOUIOB KIICTKH.
YcTaHaBIMBAOT MPUIMHHO-CIICICTBEHHBIC CBSA3H MEXTY CTPOCHHEM
KJICTKH ¥ OCYIIECTBIICHHEM €10 MPOIIECCOB (aroIuro3a, CTPOSHUEM H
GYHKIMSIMH KIETOYHONH MEMOpaHBI.

CocraBisioT 11aH nmaparpada

Snpo

SAnpo, ero ctpoeHue u PyHKIUU B
kietke. [IpokapruoTsl. DyKapuOTHI.
XPpOMOCOMHBIN HA0OP KIECTKH

OnpenensitoT NoHATUS, GOpMUPYEMbIE B X0/ U3yUEHUS TEMBI:
«IIPOKAPUOTHI», «IYKAPUOTHLY, «XPOMATHH, «XPOMOCOMBIY, «KapUOTHI,
«COMATUYECKHE KIIETKUY», « IUILTOUAHBIN HA00p», «rOMOJIOTUYHBIE
XPOMOCOMBI», «TalNIOUIHBII HA00P XPOMOCOMY, «TaAMETBI», «SIIPHIIIIKO.
XapakTepusyloT CTPOCHHUE siipa KIETKH U €r0 CBS3U C
9H/IOIIA3MATHYECKOH ceThlo. Pemarot 6uosornyeckue 3agaud Ha
oTpe/eNieHre Yucia XpOMOCOM B TaIlJIOUTHOM U AUILIONIHOM Habope

OHAOIIIa3MaTUYECKasI CETh.
Pu6ocomsr. Kommiekc
T"onpmku. JIn3ocoMel

DHomIasMaTH4YecKast CeTb. PUOOCOMBL.
Kommmiekc I'onpmxu. JInzocombl

OnpenenstoT NoHATUA, GOPMHUPYEMBIE B X0J1€ U3yUEHHUS TEMBbI:
«QHJIOTIIA3MATHYECKAs CEThY, «KPUOOCOMBI», KKOMILIEKC [ 0JIb K,
«JTH30COMBD».

XapakTepu3yIoT CTPOCHHUE NTEPEUNCICHHBIX OPTaHOMIOB KIIETKU U UX
GyHKIUY. Y CTaHABIMBAIOT IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXY
CTpOEHHEM M (PYHKIHAMU OMOJIOTHYECKUX CUCTEM Ha MpUMepe KIIETKH, ee
OPraHOMJIOB U BBIMOJIHAEMBIX UMH (DYHKITHHA.

PaboratoT ¢ mwinmrocTpauusMu ydeOHHKa (CMBICIOBOE YTCHHUE)

Muroxonapuu Ilnactuaer.
Kinerounsrit uentp.

Mutoxonapun. Kpuctsl. [Tnactuapt:
JIEUKOIIIACTBIL, XJIOPOILIACTHI,

OHpCI[C.HSIIOT IIOHATHA, (pOpMI/IpyeMLIC B XO€ U3YUCHUS TCMBbI:
CKMUTOXOHAPUNY, KKPUCTBD», KIIJIACTUABD?, ((HCﬁKOHHaCTBI)),
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OpraHou/ibl IBHKCHUSL.
Knerounsie BKIItOUeHUS

xpomorutacTel. ['panbl. Kitlerounsiit
ueHtp. Llutockener. MuUKpoTpyOOUKH.
LenTpuonu. BepereHo nenenus.
Pecanuku. Xryruku. Kiterounsie
BKJIFOUECHMS

«XJIOPOILIACTBI», «XPOMOILIACTBDY, «TPAHBDY, KKJICTOYHBIA LIEHTP,
«IHATOCKENET», KMUKPOTPYOOUKHY, KIEHTPUOJIHY, KBEPETECHO JCTICHHUS,
«PECHUYKNY, <CKTYTHKNY, «KJIIETOYHBIE BKIIOUCHUS.

XapakTepu3yrT CTPOCHUE MEPEUHUCIICHHBIX OPTraHOUIOB KIETKU U UX
(1)YHKIII/II/I. YcranaBauBaroT MPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY
CTpOCHHEM M (QYHKIHUAMHU OMOJIOTHYECKUX CUCTEM Ha MPUMeEpeE KIIETKH, €€
OpPraHOUJIOB U BBINIOJHSAEMBIX UMH (PYHKIUH.

PaboTarot ¢ miutrocTpanusiMu yaeOHUKA (CMBICIIOBOE YTECHHE)

Oco0OeHHOCTH CTPOEHUS
KJIETOK DYKapHOT U

[IpoxaproTsl. DykapuoTsl. AHa3POOHI.
Cropsl.

OnpenensitoT NOHATUS, GOPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI:
«IIPOKAPUOTHI», «IYKAPHUOTHIY, «aHAIPOOBI», «CIIOPBI». XapaKTEPU3YIOT

MIPOKAPHOT UYepThl CXOJICTBA U PA3IHUUS KIETOK 0COOEHHOCTH CTPOEHHS KJIETOK MTPOKApHOT U 3yKapruoT. CpaBHUBAIOT
MIPOKApUOT U SYKAPHOT. 0COOEHHOCTH CTPOEHHSI KJIETOK C IIEJIHIO BBISBJICHUS CXOJICTBA M PA3ITAYHSI
Jlabopamopnas paboma
PaccmaTpuBanue kiieTok 6akTepui,
PacTeHHI W KUBOTHBIX TO]T
MHKPOCKOTIOM
K/p Ne2. OnpenensroT NoHATHS, CHOPMHUPOBAHHBIE B XOJI€ U3YYCHHS TEMBI.
OO6o0mmaromuii ypox. OTtpabareiBatoT yMeHHS (HOPMYITHPOBATH TUIIOTE3bI, KOHCTPYHUPOBATh,

IMPOBOAUTDL OKCIICPUMCHTBI, OHCHHUBATD IMOJTYYCHHBIC PE3YJILTAThI

AccuMmianusa u
nUccuMumIALna. Meraboau3m

Accumunsanus. JuccuMumsmus.
Merabonusm

OnpenensitoT NoHATUS, GOpMUPYEMbIE B X0/ U3yUEHUS TEMBI:
«ACCUMUJISIIIUSY, «TUCCUMIIIALINSY, «MeTaboau3m». O0CyX1al0T B Kjlacce
poOJIeMHbIE BOIIPOCHI, CBSI3aHHBIE C MpolieccaMy OOMEHa BEIIECTB B
OMOJIOTUYECKHUX CHCTEMAaxX

DHEpPreTUYeCKuii 0OMEH B
KIIETKE

Henonnoe kucnopoanoe
(hepMEHTAaTUBHOE PaCIICIUICHUE
rimoko3bl. I mukonus. IlomHoe
KHCJIOPOJTHOE PaCIIEIIJICHUE TITFOKO3bI.
Krnerounoe apixanme

OnpenenstoT NoHATUS, GOPMUPYEMbIE B XOJI€ U3yUEHUS TEMbI: «HETIOJTHOE
KHUCJIOpOIHOE (PepMEHTATUBHOE PACIIEIUICHUE TTIOKO3bD», «TITHUKOJIH3Y,
«TIOJTHOE KUCJIOPOTHOE PACIICTIICHHE TIIIOKO3bI», KKIETOYHOE JBIXaHUEY.
XapakTepu3yloT OCHOBHBIE 3TaIlbl SHEPreTUYECKOro 0OMeHa B KJIeTKaxX
OpraHU3MOB.

CpaBHUBAIOT SHEPTETHUECKYIO 2P (HEKTUBHOCTH TTIMKOJIN3A U KJIETOYHOTO
JIBIXaHUS

1
DOTOCHHTE3 U XEMOCHUHTE3

3nauenue porocunresa. CBetoBas dasa
¢dorocunresa. TemHoBas ¢asza
tdotocunTesa. DoToNMU3 BOAKIL.
XeMocuHTe3. XeMOTPOdBHI.

OnpenenstoT moHATUS, GOPMUPYEMBIE B XOJI€ H3yUCHHS TEMBI: «CBETOBAs
da3za poTocuHTe3a», «TeMHOBas (paza PoTocUHTE3a», «POTOIHU3 BOIBIY,
«XEMOCHHTE3», «XeMOTPO(B», KHUTPUDHUITUPYIOITHE OAKTEPHID.
PackpriBatoT 3HaueHne GpoTocHHTE3a. XapaKTepU3yIOT TEMHOBYIO U
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Hutpudunupyromniie 6akrepuu

CBETOBYIO (pa3bl GOTOCHHTE3A 11O CXeMe, IPUBEIACHHON B yUeOHHKE.
CpaBHHBAIOT IIporecchl POTOCHHTE3a M XEMOCHHTE3A.

Pemaror pacyeTHble MaTeMaTHYECKUE 31241, OCHOBAaHHBIC Ha
(dakTHUECKOM OHOJOTMYECKOM MaTepuae

ABTOTpO(DBI 1 TETEPOTPOPHI

ABToTpOo(BL. ['eTepoTpodsr.
doTotpodsr. XemoTpodsl. CanpoduTsl.
[Tapasursl. ['010301iHOE TUTaHKE

OnpenensroT MoHATHSA, POPMHUPYEMBIE B X0J1€ U3yUCHHUS TEMBI:
«@BTOTPO(DEI», «TeTepoTPOPB», «HOTOTPODBI», «XeMOTPODBI»,
«canpoUTH, KIAPA3UTHD», KrOJI0301MHOE MUTaHue». CpaBHUBAIOT
OPraHu3MBI 110 CIIOCO0Y MOYYSHHS MTUTATEIbHBIX BemecTB. COCTaBISAIOT
cxemy «Kaccudukanus opraHu3MoB 10 CIIOCOOY MMUTAHUSD) C
NPUBEJICHUEM KOHKPETHBIX IPUMEPOB (CMBICIIOBOE YTCHUE)

Cunre3 OENKOB B KJIIETKE

Cunre3 OenkoB B kieTke. ['eH.
I'enernueckuii kox. Tpurmier. KogoH.
Tpanckpunuysa. AHTUKOJIOH.
Tpancisiuus. [lonmncoma

OnpenensitoT NOHATUS, POPMUPYEMBIE B XOJI€ U3YUEHUS TEMBI: «T€HY,
((FeHeTI/I‘IGCKI/Iﬁ KOo», «TpI/IHJ'IeT», «KOOOH, ((TpaHCKpI/IHHI/ISI»,
«aHTUKOJIOHY», «TPAHCIIAIU, «IIOJTHUCOMay. XapaKTePU3YIOT MPOIECCHI,
CBsI3aHHBIE C OMOCHHTE30M O€JIKa B KJIIETKE.

OHI/ICI)IBaIOT Hpoueccm TpaHCKpI/IHIII/II/I nu TpaHCJ'ISIHI/II/I anMerm HpI/IHI_[I/IH
KOMHHeMeHTapHOCTI/I U TCHETHUYCCKOTI'O KOaa

Henenune knetku. Mutos

JKu3HEeHHBIN UK KIETKH. MUTO3.
Hurepdaza. [Ipodaza. Meradasa.
Amnada3za. Tenodaza. Peqynmmkanms.
Xpomatugsl. Llentpomepa. Bepereno
JieNeHus

OnpenensroT MoHATHS, GOPMHUPYEMBIE B XO/I€ U3YUCHHS TEMBI: KMUTO3),
«uHTep(dazay, «mpodaszan, «meradaszayn, «anadazan, «renodazan,
«PEIYIUTHKAIHS», «XPOMATHIBD», KIICHTPOMEPA», «BEPETCHO JICIICHUS.
XapakTepu3yroT ONOJIOTUYECKOE 3HAYCHHE MUTO3.

OnuceIBalOT OCHOBHBIC (ha3bl MUTO3a. Y CTAHABIMBAIOT IPHYUHHO-
CJICZICTBEHHBIC CBSI3U MEXKIY IPOJIOJDKUTEIBHOCTHIO JICJICHUS KICTKH U
IPOJIOJDKUTEIBHOCTHIO OCTAIBHOTO MEPHOA KU3HEHHOTO ITUKIIA KICTKH

O6o0maromuii ypok
K/pNe3

Onpenenstor mOHATUS, CQOPMUPOBAHHBIE B XO/I€ U3YUCHHUSI TEMBI.
OtpabaTbiBatOT yMeHUS GOPMYIUPOBATH THIIOTE3bI, KOHCTPYHUPOBATH,
MPOBOAUTH SKCIIEPUMEHTHI, OLIECHUBATH MMOTYYECHHBIE Pe3yIIbTaThI

Oprann3mMeHHbIH

YPOBeHb - 13 yacos

PasmHoOXeHME OpraHnu3smMoB

OO6mras xapakTepucTuKa
OPraHU3MEHHOTO ypoBHs. PazMHOXeHUE
OpraHu3MoB. becnosioe pa3MHOKEHHE.
IloukoBanue. [leneHue Tena HaaBOE.
Cnopsl. BereratuBHO€ pa3MHOKEHHUE.
[TosmoBoe pa3zmHoxeHue. ['ameTsl.

I'epmadponutel. CeMeHHUKH. SIMUHUKY.

Onpenenstor NoHATUA, GOPMHUPYEMBIE B X0/1€ U3yUEHUS TEMBI:
«pa3sMHOXKEHHE OPTaHU3MOBY, «OECI0JI0€ Pa3MHOKEHHE», «IIOYKOBAHUEY,
«JIETICHHUE TENa», «CIIOPBD», «BETETATUBHOE PA3MHOXKEHHUEY, «II0JI0BOE
Pa3MHOXKEHUE», «FaMEThD», «repMadpOIUTHD), «CEMEHHUKNY, «IUYHUKI,
«CHEPMATO30UIbIY, «IHIEKIETKN».

XapakTepu3yloT OpraHu3MEHHBIN ypOBEHb OPraHU3aALUU KUBOTO,
IpoIiecchl OECTIONOro U MOJIOBOTO Pa3MHOXKEHHUS, CPABHUBAIOT UX.
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Cnepmaro3ousl. SitnexneTku

OnuchIBaIOT CIIOCOOBI BETETATUBHOTO PA3MHOYKEHUS PACTCHUH.
HpI/IBOI[}IT IpUMCEPLI OPraHU3MOB, PAa3MHOXKAIOIINXCA ITOJIOBBIM U
OecIoIbIM IyTeEM

Pa3BuTHE NOJIOBBIX KIIETOK.
Meiio3. OmnogoTBOpeHHE

Craguu pa3BUTHSI ITOJIOBBIX KJIETOK.
I'amerorenes. Ilepuon pasmMHOKEHUS.
[Iepuon pocra. Ilepuon co3peBanus.
Meiios: meios I u menios I1.
Kownsroramms. Kpoccunrosep.
HamnpasurenbHble TenbIa.
OnnonotBopenue. 3urora. Hapyxxnoe
OIJIOIOTBOpEHKE. BHyTpeHHEe
OIJIOIOTBOpEHHME. J[BOiTHOE
OTUIOIOTBOPEHUE Y TOKPHITOCEMEHHBIX.
DHaocnepm

OnpenensroT MOHATHs, GOPMUPYEMBIC B X0/ U3yUCHUS TEMBI:
«TaMETOTEHE3», IIEPUOJ PA3MHOKEHUS», KIIEPUOJT POCTAY, IIEPUOT
CO3peBaHus», «Mero3 I», «meinos 11», «KoOHBIoTranus», «KKpOCCHHT OBEP,
«HAIPABUTEJBHBIE TEIBLA», KOIUIOJOTBOPEHUEY, «3UTOTA», KHAPYKHOE
OILJIOZIOTBOPEHHEY, KBHYTPEHHEE OIUIOJIOTBOPEHUEY, «JIBOMHOE
OIJIOZIOTBOPEHHE Y MTOKPBITOCEMEHHBIXY, «3HA0CIEPMY.
XapakTepu3yrT CTaIMH Pa3BUTHUSA MTOJIOBBIX KJIETOK M CTaINHA MeW03a 110
CXeMaM.

CpaBHUBAIOT MUTO3 U MEHO3.

OOBACHSIOT OMOJOTHYECKYIO CYIITHOCTh MUTO3a U OTIJIOJIOTBOPEHUS

NuauBunyansHOE pa3BUTHE
OPraHu3MOB.
Bbuorenernueckuii 3axKoH

OnTorene3. SMOpHUOHANBHBIN MEPUOT
OHTOTeHe3a (AMOpHOTeHE3).
[TocTaMOpHOHATBHBIN TIEPUO.T
oHtorenesa. [Ipsmoe pa3Butue.
Henpsimoe pazsutue. buorenernyeckuii
3aKOH. 3aKOH 3apO/IbIIIEBOTO CXOJACTBA.
buorenernueckuii 3akoH. OUIOreHe3

OnpenensitoT NoHATUS, GOPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI:
«OHTOT€HE3Y, «IMOPHOHAIIBHBIN TIEPHO]T OHTOTeHE3a (IMOPHUOTEHES),
«ITOCTAMOPHOHAIBHBIN IEPUO]T OHTOTCHE3a», CIIPSIMOE PAa3BUTHEY,
HENPSIMOE Pa3BUTHEY, «3aKOH 3apPOJIBIIIIEBOTO CXOJICTBAY,
«OMOTCHETUIECKUH 3aKOHY», «pHIIoTeHe3». XapaKTepU3yIOT EPUOIbI
oHTOreHe3a. OMUCHIBAIOT OCOOCHHOCTH OHTOTEHE3a Ha TIpuMepe
Pa3IMYHBIX TPYyNI OpraHu3MoB. OOBSICHIIOT OHOJIOTUYECKYIO CYIIIHOCTD
OMOTCHETHYECKOTO 3aKOHA. Y CTaHABJIMBAIOT TPUYHHHO-CJICICTBCHHBIC
CBSI3M HA MPUMEPE KUBOTHBIX C TPSMBIM U HETIPSIMBIM Pa3BUTHEM

O6o0maromuii ypok

Onpenenstor MOHATUS, CQOPMUPOBAHHBIE B XOJI€ U3YUCHHUSI TEMBI.

K/pNed OtpabaTbiBatOT yMeHUS GOPMYIUPOBATH THIIOTE3bI, KOHCTPYHPOBATH,
MPOBOAUTD SKCIIEPUMEHTHI, OLIEHUBATH MOJTYYECHHbIE PE3YJIbTAThI
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HACJIEI0BaAHUS OnpenensitoT noHATUs, GOpPMUPYEMBIE B X0/ U3yUYEHUS TEMBIL:

HacJieI0BaHUs MPU3HAKOB,
ycTaHoBJIeHHBIE ['. Mennaenem.
MonoruOpuaHoe CKpenuBaHue

IIPU3HAKOB, YCTAHOBJIEHHBIE I
Menenem. MoHoruOpuHoe
ckpemuBanue. Llutonornueckue
OCHOBBI 3aKOHOMEpPHOCTEN
HacJeI0BaHusI TP MOHOTUOPUIHOM
CKpeuIMBaHuU. [ mbpugooruueckuit
MeToA. YucTeie TMHUM.

«rUOPHUIONIOTHYECKUN METO/1», «YUCTbIE TMHUNY, «MOHOTHOPUIHbIE
CKPEILUBAHMSD, «AJUIEIbHBIE T€HBD», «TOMO3UIOTHBIE U TE€TEPO3UTOTHBIE
OPraHu3MBbD», «IOMUHAHTHBIE U PELIECCUBHbIE TPU3HAKY,
«pacILEIIEHUEY, «3aKOH YUCTOTHI FaMeT».

XapakTepu3yroT CYIIHOCTh THOPUI0JIOrMUECKOTO METOIa.

OnuceIBalOT ONBITHL, POBOANMBIE [ .MeHenemM no MOHOTrHOpUTHOMY
CKPEILMBAHHUIO.
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MoHOTHOPUIHBIE CKPEIIIUBAHUS.
AnnenbHble TeHbl. ' OMO3UTOTHBIE U
reTepPO3UTOTHBIE OPraHU3MBI.
JIoMUHAHTHBIE U PELIECCUBHbBIE
npusHaku. Pacuernienue. 3akoH
YHUCTOTHI TaMeET.

Ipakxmuueckas paboma

Pemenne reneTndeckux 3a1ad Ha
MOHOTHOPHUHOE CKPEIIUBAHUE

CocTtaBnstoT cxeMbl ckpermuBanusi. OObACHSIOT IIUTOJIOTHIECKUE OCHOBBI
3aKOHOMEPHOCTEH HacleI0BaHHUs IPU3HAKOB P MOHOTHOPHTHOM
CKpELIUBAHNM.

Pemraror 3aaun Ha MOHOTHOPUIHOE CKPEIIMBAHUE

Henonnoe nomuHmpoBanue.
I'enotun u penorun.
AHanmm3upyoiiee
CKpelllBaHHE

Henonnoe nomunnpoBanue. ['eHoTnn u

(dbeHoTUI. AHATU3UPYIOIIIEE
CKpEILIMBaHHUE.

Ilpakmuueckas paboma
Pemrenue remeTuueckux 3aad Ha
HacJieIOBaHUE MTPU3HAKOB MIPU
HEMOJIHOM JIOMHUHUPOBaHUH

OnpenensitoT NOHATUS, GOPMUPYEMBIE B XO/I€ U3yUEHUS TEMBI: «HETIOJTHOE
JTOMHUHHUPOBAHUE», «KT€HOTUI, «(PEHOTUI», «aHATU3UPYIOLIee
CKpELIMBAaHNE». XapaKTEPU3YIOT CYIIHOCTh AHAIIM3UPYIOLIErO
ckpeniuBanys. COCTaBIISIOT CXEMbI CKpellnBaHus. Pemaror 3a1aun Ha
HacJe10BaHUe MPU3HAKOB IIPU HEMOJHOM JOMUHUPOBAHUH

JlurnbpuHOE CKpeIBaHUE.
3aKOH HE3aBUCHUMOTO
HacJe0BaHUs TPU3HAKOB

JlurnOpuaHoe CKpeImuBaHue. 3aKOH
HE3aBHCHMOI'0 HACJIEIOBAHUS
npusHakoB. [lonmurubpuanoe
ckpemnBanue. Pemerka [lennera.
Ipakmuueckas paboma

Pemenue reneTrueckux 3aaa4 Ha
JUTUOPUIHOE CKpEUIBaHUE

OnpenensitoT NoHATUS, GOpPMUPYEMbBIE B X0/ U3yUEHUS TEMBI:
«IUTHOPHUIHOE CKPELIMBAHUEY, «3aKOH HE3aBUCUMOTO HACIIEIOBaHUS
MPU3HAKOBY, «IIOJUTUOPUIHOE CKpEIIBaHey, «pemeTka [lenneray.
JlatoT XapakTepucTUKY U OOBSCHSIOT CYIIHOCTh 3aKOHA HE3aBUCHUMOTO
HACJIeJIOBaHUs IPU3HAKOB.

CocTaBistoT cXeMbl ckpenBanus u pemietrku [lennera.

PemaroT 3agaun Ha TUTrHOPHUIHOE CKPEIIMBAHHE

T'enetuka nomna. CreruicHHOE
C IIOJIOM HacJIEIOBAHUE

T'enetuka noina. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM.
Aytocomsbl. [TooBbIe XpOMOCOMBI.

I'omMorameTHbIi U TETEPOTaMETHBIN IMOJI.

CuernieHue resa c rnoJjiom.
Ipakmuueckasn paboma
Peurenne reneTnyeckux 3agad Ha

HaCJICAOBAaHUC TPU3HAKOB, CLCIINICHHBIX

C II0JIOM

OnpenensitoT noHATUsA, GOpMUPYEMbIE B X0/ U3yUEHUS TEMBI:
«ayTOCOMBI», «IIOJIOBBIE XPOMOCOMBI», «TOMOTaMETHBIN MO,
«TeTepOTraMEeTHBIH MO, «CIETUICHHUE TeHa C TIOJIOM.

JlaroT XapakTepUCTUKY U OOBSICHSIIOT 3aKOHOMEPHOCTH HaCIlIeJIOBAHUS
MPU3HAKOB, CLICTITICHHBIX C TIOJIOM.

CoCTaBIISIIOT CXeMbI CKPELIMBAHMS. Y CTAHABJIMBAIOT IPUYNMHHO-
CJIEICTBEHHBIE CBSI3U HA MTPUMeEPE 3aBUCUMOCTH Pa3BUTHUS M0JIa 0COOU OT ee
XpOMOCOMHOTO HaOopa. Pemarot 3a1aun Ha HacleJJOBaHKe MTPU3HAKOB,
CLEIJICHHBIX C MTOJIOM

Oo6o06maromuit ypok
K/pNe5

OnpenenstoT NOHATHS, COPMUPOBAHHBIE B X0/1€ U3yUECHHUS TEMBI.
OTtpabateiBatoT yMeHUs GOPMYIUPOBATH TUIIOTE3bl, KOHCTPYHUPOBATh,
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IMPOBOAUTD SKCIICPUMCHTBI, OHCHHUBATL IMOJTYYCHHBIC PC3YJILTAThI

3aKOHOMEPHOCTH
W3MEHYUBOCTH:
MOoAu(PHUKAITTOHHAS
W3MEHUYMBOCTh. Hopma
peakiuu

3aKOHOMEPHOCTU U3MEHYUBOCTH:
MOU(PUKAITUOHHAS U3MEHUHUBOCTD.
Momudukanmu. Hopma peaxium.
Ipakmuyeckasn paboma

BrlsiBieHUE N3MEHYHBOCTH OPraHU3MOB

OnpenensroT NoHATHSA, GOPMHUPYEMBIE B XOJI€ U3yUCHHUS TEMBI:
«U3MEHYHMBOCTBY, «MOTUPHUKAINNY, «MOAU(PUKALMOHHAS H3MEHUYHUBOCTHY,
«HOpMA peakum». XapakTepu3yoT 3aKOHOMEPHOCTH MOAU(DUKAITUOHHON
WU3MEHYMBOCTH OPTaHU3MOB.

[TpuBogsT mpuMepsl MOAN(UKAITMOHHOW N3MEHUYNBOCTHU U MPOSBICHUN
HOPMBI PEaKLIHH.

VYcraHaBIMBaOT IPUYMHHO-CIIEACTBEHHBIE CBSA3M HA IPUMEpPE OPraHU3MOB
C IIMPOKOMW M y3KOM HOPMOMW PEaKIINH.

BbINONHAIOT pakTH4ECKyI0 paboTy MO BBISIBICHUIO U3MEHYMBOCTHU Y
OpraHu3MOB

3aKOHOMEPHOCTH
N3MCHYUBOCTH:
MyTallMOHHAasA N3MCHYUBOCTH

3aKOHOMEPHOCTU U3MEHYHBOCTH:
MYTaIMOHHAs U3MEHUYUBOCTb. [[pUUuHBI
MYyTaluu.

['enHBIC, XPOMOCOMHBIE I TEHOMHBIE
MyTanuu. YTpara. [lenenus.
Hymnukanus. Masepcus. Cunapom
Hayna. [Tonummonaus. Konxuuus.
MyTareHHbl€ BEIIeCTBa

OnpenensitoT NOHATUS, POPMUPYEMBIE B XOJI€ U3YUCHHS TEMbI: «TCHHbIE
MYTaII», «XPOMOCOMHBIE MYTaI[HI», «T€HOMHBIC MyTaI[HH», KyTPaTa,
«IeNenns», « TyIUTMKAUs», KMHBEpCUs», «cuHaApoM [layHay,
«TTOJIUTUTOUTUSD), «KOJXHUIIHHY», «KMYTarcHHbIE BEIIECTBAY.
XapakTepu3yroT 3aKOHOMEPHOCTH MYTAllMOHHON U3MEHYHUBOCTH
OpraHU3MOB.

[IpuBOAST MpUMEPHI MyTallMil Y OPraHU3MOB.

CpaBauBaoT Moaudukanuu u myrainuu. OOCYKIal0T MpoOIeMbl
M3MEHYUBOCTH OPraHU3MOB

OCHOBHBIC METOJbI CCIICKIINH
paCTeHHﬁ, JKHNBOTHBIX U
MHUKPOOPraHnu3mMoOB

Cenexknus. 'ubpuan3zanus. MaccoBbrit
oTO0p. HAMBUAYAIBHBIN OTOOD.
Yucteie nMHUU. BIM3KOpOACTBEHHOE
ckpentuBanue. ['ereposuc. MexBumoBas
rubpuanzanus. IckyccTBeHHBIN
myTtareHe3. buorexHosnorusi.
AHTHOMOTHUKHU

OnpenensroT NoHATHS, GOPMHUPYEMBIC B X0 U3YUYCHUS TEMBI:
«CEIIEKITUS», «THOPUIN3ALIH, «KMACCOBBIN 0TOOP», «HHIANBUYTbHBIN
0TOOP», «YUCTHIC JTUHUMNY, «OJTU3KOPOJICTBEHHOE CKPEIIMBAHUE,
«TeTepOo3UCy», KMEKBHIOBAS THOPUIN3AIU», KUCKYCCTBEHHBIN
MyTareHes», «OMOTEXHOJIOTUSD, «AHTHOUOTUKIY». XapaKTepU3YIOT METOIbI
CEJICKIIMOHHOMN PabOTHI.

CpaBHUBAIOT MacCOBBIA U MHAWBUIYaTbHBIA OTOOP.

['oToBAT cooOtieHust K ypoky-ceMuHapy «CeneKius Ha CiIy>KOe ueloBeKay

O6o06maromuil ypoK-CeMHHAP
ITo Teme «Cenexkmus»y

Cenexunﬂ Ha CJ'Iy)K6e YCJI0BCKa

BBICTYHaIOT C COO6IJ.I€HI/I$[MI/I, O6Cy)KI[aIOT C006H_IeHI/I}I C OJHOKJIACCHUKaMH
U YIYUTCISIMHA

ITomysiMOHHO-BHA0OBOM YPOBEHBb - 8 4acoB

[TonynsaunoHHO-BUIOBOU
ypOBEHB: o0Ias

[TonsTue o Buae. Kpurepuu Bugaa:
Mopdosioruueckuit, pU3N0IOTHIECKUi,

OnpenenstoT NoHATUA, GOPMHUPYEMBIE B XO/1€ U3yUEHHUS TEMBI: «BUI,
«Mopdonornyeckuit KpUTEpHii BUAA», «(PU3HOTOrHIECKUN KPUTEPH
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XapaKTepUCTHUKA

T€HETHUYCCKHI, YKOJIOTHUYCCKUHM,

reorpaduecKuii, ICTOPHUECKUHA. Apeat.

[onynsus. CoiicTBa NOMySLUH.
BuoTtnueckue coobuiecTna.
Jlabopamopnas paboma

Nzyuenne mopdosiornaeckoro
KpHUTEpHS BUIA

BHUJIa», «TCHETUYECKUN KPUTEPUHN BUIA», «IKOJIOTUYECKUN KPUTEPUI
BUJa», «reorpaduyeckuii KpUTEPH BUIa», KUCTOPUIECKUN KpUTEPUN
BUIA», «apeain, IOy, «CBONCTBA MO, «ONOTHYECKHE
coo01ecTBay.

JlatoT XapakTepuCTUKY KPUTEPUEB BUJA, TOMYIISILIUOHHON CTPYKTYpPHI BUJA.
OnuceiBatoT cBoiicTBa nonyasuui. OObACHAIOT POJIb PENPOIYKTUBHOM
W30JISILHH B ITOJ/ICPKAHUU LIEJTOCTHOCTH BHJIA.

BBINONHSAIOT MPaKTUYECKYIO paboTy 1O U3Y4EHHIO MOP(OIOTHIECKOTO
KpUTEpUs BUJA.

CMbICIIOBOE UTEHUE

JKoJorn4eckue (pakTopsl U
YCIIOBUSI CPETIBL.

[TonsTue 06 3kosIOTHUECKUX (PaKTOpax.
VYcnoBus cpenbl. DKOJIOTUYECKUE

(akTopbl: aOMOTHYECKHE, OMOTHYECKHE,

AHTPOIIOT€HHBIE. DKOJIOTNYECKUE
YCIIOBHS: TEMIIEpATypa, BIAKHOCTb,
cBeT. Bropuunbsie KiimMaTHuecKue
(hakTopHI.

Brnusinue 3K0710rn4ecKux yCcaoBHUi Ha
OpraHU3MBbl

OnpenensitoT NOHATUS, GOPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI:
«abMOTUYECKUE 3KOJIOTHYECKHE (PAKTOPBI», «OMOTUYECKNE KOOI MUECKUE
(haKTOpBI», «AaHTPOIIOT€HHBIE IKOJIOIMUECKHE (PAKTOPBD», «IKOJIOTHUECKUE
YCIOBUS», «BTOPUYHBIE KIMMaTHYecKue GpakTopb. J[atloT XapaKTepUCTHKY
OCHOBHBIX KOJIOTUYECKUX (DAKTOPOB U YCIOBUH CPEIbI.

YcTaHaBIMBaOT IPUIMHHO-CIIEACTBEHHBIE CBS3U HA IPUMEPE BIUSHUSA
9KOJIOTMYECKUX YCIIOBHM HA OpraHu3Mbl. CMBICIIOBOE YTEHHE

[Ipoucxoxnenve BUAOB.
Pa3zBuTHe dBOIIOIMOHHBIX

[Ipoucxoxnenue BuaoB. Pa3Butue
ABOJIIOIIMOHHBIX MTPEACTABICHHM.

OnpenensitoT NoHATUSA, GOpMUPYEMbIE B X0/ U3yUEHUS TEMBI:
<OBOJIOLUSY, «Teopust JapBuHay, «ABUXKYIIHE CUIIbI SBOJIIOLIUNY,

MpeICTaBICHUN OCHOBHBIE TIOJIO)KEHUS Teopun Y. «M3MEHUYHBOCTBY, «00ph0a 3a CyIIeCTBOBAHUEY, «ECTECTBEHHBIM OTOOPY,
HapBuHa. «CUHTETUYECKAsl TEOPUSI IBOTIOLIMI.
Opomonus. Teopus JlapBuHa. JlaroT XapakTepUCTUKY U CPABHUBAIOT YBOIIOLIMOHHBIC IPEACTABICHUS
JIBroKyIpe CUIIbl 3BOJIFOLIAHN: K.b.Jlamapka u ocHOBHbIE noJI0)keHUs yuenus Y.JlapBuHa.
U3MEHYHMBOCTH, 00pHOa 3a OOBACHSIOT 3aKOHOMEPHOCTH 3BOJIIOIIMOHHBIX MPOIIECCOB C MO3HUITUH
CYIIECTBOBaHHE, €CTECTBEHHBIN OTOOP. yuenus Y.[lapsuna. ['oToBsT cooOmienus umu npe3entanuu o U./[apsune B
CuHTeTHuYecKas T€OpHUsl SBOJIIOIUU TOM YHUCJIE€ C UCTIOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTUA.
PaGorarot ¢ UHTEepHETOM KaK ¢ HICTOYHUKOM HUH(pOpMAIUU
buonornueckas [TonynsaunoHHas reHeTuKa. OnpenenstoT MoHATHs, GOpPMUPYEMBIE B X0/ U3yUEHUS TEMBI:
Knaccudukarus N3menunBoCTh reHooH I «TOMYJSIUOHHAS] TEHETHKAY, «T€HO(POH .

HOHyJ'IfII_[I/IH KaK 3JICMCHTAapHaA
CIAMHUIA 3BOJIFOITUN

Ha3piBaroT npuuuHbl U3MEHYUBOCTH FeHO(POHIA.
[IpuBoAAT MpUMEPHI, JOKA3BIBAIOIINE TPUCIIOCOOUTENBHBIH
(amanTUBHBIN) XapakTep U3MEHEHH reHoPoHa.
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OO6cyx a0t mpoOIeMbl ABMKYIIUX CHUJT BOJIIOLUU C TIO3UIIHN
COBPEMEHHOU OHOJIOTHH.
CMBICTIOBOE UTEHHE

Boprba 3a cymecTBoOBaHUE U
€CTECTBEHHBIN 0TOOP

Boproba 3a cymectBoBanue. opMbl
060pbOBI 3a cymiecTBoBaHue. Dopmbl
€CTECTBEHHOTO 0TOOPa

OnpenenstoT noHATHA, GOPMHUPYEMBbIE B X0/1€ U3YUCHHS TEMBI:
«BHYTPHUBHI0Basi 00pb0a 3a CyIecTBOBaHUE», KMEKBUIIOBast 00pbOa 3a
CyIIECTBOBaHUEY, «00pHOa 3a CYIIECTBOBAHUE C HEOIArOTIPUSTHBIMH
YCIIOBHSIMH CPEIBI», «CTAOMIN3UPYIOUINI €CTECTBEHHBINH 0TOODY,
«JIBIDKYIIUH €CTECTBEHHBINH 0TOODY.

XapakTepusytoT (opmbl 60pHOBI 32 CYILIECTBOBAHNE U €CTECTBEHHOTO
oToopa.

[IpuBoAT mpUMeEpHI UX MPOSIBIECHUS B IPUPOJIE.

Pa3pabarbiBaloT SKCIIEPUMEHTHI IO U3YYEHUIO NeHCTBHUI 0TOOpa, KOTOpHIE
CTaHyT OCHOBOM OyyIero yaeOHO-UCCAEA0BATEIbCKOTO TPOSKTA.
CMBICTIOBOE UTEHHE

Bunoo6pazoBanue [Toustre o MukpolBoIrOIHH. M3omsmus. | OnpenenstoT moHsATHs, OPMUPYEMBIE B X0/1€ U3yUEHHUS TEMBbI:
["eorpaduueckoe BUI000pa3oBaHHE. «MUKPOIBOITIOLUS, «A30JISIIU, «PETIPOTYKTUBHAS U30JISAIUS,
MuxkposBomtorus. M3omsmmst. «BUA000pa30BaHuey, «reorpaduueckoe BU1000pa30BaHHE.
PenpoayKTHBHAS N30SI XapakTepu3yloT MEXaHU3MbI Teorpa(puyeckoro BUI000pa3oBaHMsI C
BunoobOpa3oBanue. ['eorpaduueckoe UCTIOJIb30BaHUEM PUCYHKA yueOHHKA. CMBICIOBOE YTEHHUE C MOCIIETYIOIUM
BHUI000pa3oBaHne BBIJIBIKCHUE TUTIOTE3 O JPYTHX BO3MOXKHBIX MEXaHH3MaX

BU000pa30BaHuUs
Makpo3BOJTOIHS [TonsiTHe 0 MaKPOAIBOJFOIIHH. OnpenenstoT NOHATHS, POPMHUPYEMBIE B XOJI¢ U3yUCHUS TEMBbI:

Hanpasnenust makposBotoruu. [lytu
JOCTHKEHHS OMOJIOTUYECKOTO
mporpecca

«MaKpOABOJIIOLIUS, «HATIPABIICHUS YBOJIIOLUNY, «ONOIOTHYECKUN
porpeccy, «OUoJIOTHYECKUil perpeccy, «apoMopdos», «uanoaganTauusy,
«Jererepanusy. XapakTepusyIoT TTIaBHbIE HAIIPABJICHUS SBOJIIOIHH.
CpaBHUBAIOT MUKPO- U MAKPOIBOJIIOIHIO.

O6cyxaatoT mpo0aeMbl MAaKPOIBOIIOIUH C OJJTHOKIACCHUKAMH U YUUTEIIEM.
PaGoTaroT ¢ 1onoIHUTENbHBIMU HHPOPMAITHOHHBIMH HCTOYHUKAMHU C
HENbI0 TOJTOTOBKU COOOIIEHUS WM MYJIbTUMEINA MIPEe3eHTANU O (paKTax,
JIOKa3bIBAIOLIUX SBOJIOLUIO

Oo6o06maromuit ypok-
CeMHUHap

BricTymnatot ¢ cooOmeHusMu, 00CyKAat0T COOOIECHHSI ¢ OJHOKIACCHUKaMHU
U YUUTETSIMU

JKOCHCTEMHBI YPOBEHb - 6
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Coo0I111eCcTBO, SKOCHCTEMA,

Buotnyeckoe cooOIecTBO, HIN

Onpenensror NoHATHSA, GOPMHUPYEMBIE B XOJI€ U3yUCHHUS TEMBI:

OHOreoLeH03 ouoreno3. DxocrucreMa. bruoreonenos «OHOTHYECKOE COOOIIECTBO», «OUOIIEHO3Y, «OKOCUCTEMAY, «OMOT€OI[EHO3.
OHI/ICBIBaIOT nu CpaBHI/IBaIOT 3KOCUCTCMBI pa3JII/I‘-IHOI‘O ypOBHSI.
[TpuBOAST IPUMEPHI 3KOCHCTEM PAa3HOTO YPOBHSI.
XapakTepu3yrT aKBAPUYM KaK UCKYCCTBEHHYIO DKOCHUCTEMY
CocTaB u CTpyKTypa BunoBoe pasnoobOpasue. OnpeaenstoT MOHATHs, GOPMHUPYEMBIC B X0JI¢ U3YUCHUS TEMbI: «BUIOBOEC
coo0IecTBa Mopdosoruueckas u pasHooOpasue», «BUIAOBOM COCTaBy, «aBTOTPOMBI», «IeTepOTPOdHI»,

IPOCTPAHCTBEHHAS CTPYKTYpa
coobmectB. Tpoduueckas cTpykrypa
coobmectBa. [Iumesas uemns. [Iumesas
ceTb. JKU3HeHHbIE POPMBIL.
Tpoduueckuit ypoBeHb

«IIPOIYLIEHTBI», «KKOHCYMEHTBI», «PEAYLEHTh», «IPYCHOCTb), «PEIIKHE
BUJBDY, «BUJBI - CPE00Opa30OBaTEIN». XapaKTEPU3YIOT
MOP(HOJIOTMUECKYIO U IIPOCTPAHCTBEHHYIO CTPYKTYPY COOOILECTB.
AHaNU3UPYIOT CTPYKTYPY OMOTHUUYECKUX COOOIIECTB M0 CXEME

MG)KBI/I)IOBI)IQ OTHOIIICHHUA
OpraHmu3MoB B DKOCUCTEME

Tumnel OMOTHYECKNX B3aUMOOTHOIIIEHHUH.
Heltpanuszm. AMeHcanu3Mm.
Kommencanusm. Cumounos.
[IpoTokoonepanusa. Myryanusm.
Konkypenuus. XumHn4ecTBo.
[Tapazutuzm

OmnpenensitoT NoHATUS, GOPMUPYEMBIE B X0OJI€ U3yUEHUS TEMBI:
CHEUTpaIU3M», «aMEHCAIN3M», KKOMMEHCATH3M», «CUMOHO03»,
«IIPOTOKOOTIEPALUSY, «KMYTYaTH3M», KKOHKYPEHIUNY, «XUIITHHYECTBOY,
«T1apa3uTU3IM.

PemmaroT sxonoruyeckuie 3a1a4i Ha MPUMEHEHHE SKOJIOTHUECKUX
3aKOHOMEPHOCTEH.

[TpuBOIAT IPUMEPHI NOJOKUTENBHBIX U OTPUIATETBHBIX
B3alMOOTHOIICHHUI OPraHU3MOB B MOMYJISAIUAX

IToToxn BCIICCTBA U DOHEPIruun
B OKOCUCTEME

[ToToKM BelecTBa U SHEPTUU B
skocucteme. [Tupamuibl YUCICHHOCTH U
OroMacchl

OnpenenstoT noHATUsA, GOpMUPYEMbIE B X0/ U3yUEHHS TEMBI: «IIHpaMuIa
YUCIIEHHOCTH U OMOMACChD».

JlaroT XapakTepuCTUKY POJIM aBTOTPO(HBIX U reTepOoTPO(HBIX OPraHU3MOB
B DKOCHUCTEME.

Pemarot sxonornyeckue 3aa4u Ha MPUMEHEHHE SKOJIOTHYECKUX
3aKOHOMEPHOCTEMN

CaMOpaSBI/ITI/Ie OKOCHUCTCMBI.
DKkonorudueckas CyKIeccus

CaMopa3BUTHE 3KOCUCTEMBI.
OKOJIOTHYECKast CYKLECCHS.
PaBHoBecue. IlepBuynas cykmeccus.
Bropuunas cykneccus

OnpenenstoT NOHATUA, POPMHUPYEMBIE B X0J1€ U3yUECHHUS TEMBbI:
«pPaBHOBECHUEY, KIIEPBUYHAS CYKLIECCHS», «BTOPUYHAS CYKLIECCUS».
XapakTepu3yroT MPOLECCHl CaMOPa3BUTHS SKOCUCTEMBI.
CpaBHUBAIOT IEPBUYHYIO U BTOPUYHYIO CYKIIECCUH.
Pa3pabaTbIBaloT m1aHa ypoKa-3KCKYpCUU

Oo6o0maromuit ypox —
IKCKYpCHSs

DKcKypeusi B OMOTEO01eH03

I'oToBsAT OTYET OO 9KCKYpCHUHU

Buocdepnslii yposens - 11
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buocdepa.
Cpenoobpasyromas
JeSATEIIbHOCTh OPraHU3MOB

buocdepa. Cpenoobpazyromas
JIeSITEIIbHOCTh OPraHU3MOB

OmnpenenstoT moHATHs «0Hochepar, «BOJAHAS Cpeay», «HA3EMHO-
BO3JIyLIIHAs CPEJIay, KII0YBAY», KOPTaHU3MBbI KaK cpejia OOMTaHH»,
«MEXaHMYECKOE BO3ACHCTBHEY, «(PH3UKO-XUMHUECKOE BO3ICHCTBHEY,
«IEPEMEIICHUE BEIIECTBA», «TYMYCY, «DHIbTPALIHSD.
XapakTepusyroT onocdepy Kak ri1o0anbHYI0 SKOCHCTEMY.

[IpuBo AT IpUMEPHI BO3IEHCTBUS )KUBBIX OPraHU3MOB Ha pa3JInYHbIC
Cpellbl )KU3HU

Kpyrosoport BemiecTs B
ouocdepe

KpyrosopoT BeutecTB B buocgepe.
buoreoxumuueckuil HUKI. bruoreHHsle
(muTaTenpHbIE) BEIIECTBA.
MuxkpotpodHble 1 MaKpOTpO(HbIE
BelllecTBa. MUKPO3JIEMEHTHI

OnpenensroT MOHATHS «OMOTEOXUMUYECKUN IIHKIDY, «OMOTCHHbIE
(muTaTenabHbBIE) BEIIECTBA», KMUKPOTPO(DHBIE BEIIECTBAY, «MAKPOTPO(DHBIE
BEIIIECTBA», «MUKPOIIEMEHTBI.

XapakTepu3yloT OCHOBHbIE OMOT€OXHMUYECKUE IIUKIIBI Ha 3eMIle,
UCIOJIb3YS WIUTFOCTPALIUY y4eOHMKA.

YcTaHnaBnuBarOT NPUYMHHO-CIIEICTBEHHBIE CBS3H MEX 1y Onomaccoi
(MpOIYKTUBHOCTHIO) BH/Ia U €r0 3HAYEHHUEM B TIOJUIEP)KAaHUU
(GyHKIIMOHUPOBaHUS COOOIIECTBA

OBodoius 6uochepbl

Opourorus onochepst. XKuoe
BEIECTBO. BUOreHHOE BEIECTBO.
buoxocuoe BemectBo. Kocnoe
BENIECTBO. DKOJIOTUUECKUI KPU3UC

OnpenemnsroT MOHATHS <«KUBOE BEIIECTBOY», «OMOTEHHOE BEIECTBOY,
«OMOKOCHOE BEIIECTBOY, «KOCHOE BEIIECTBOY, «IKOJIOTHUCCKHIA KPUIUCH.
XapakTepu3yroT MPOIECChl PAHHETO 3Tara dBOJIIOIIH OHOcheph.
CpaBHHBAIOT 0COOCHHOCTH KPYroBOPOTA YIiIepo/ia Ha Pa3HbIX dTanax
3BOJIIONIMH Onochepsl 3eMiu.

OOBACHSIOT BO3MOYKHBIC IPUYHHBI SKOJIOTUIECKUX KPHU3UCOB.

Y cTaHaBIMBAIOT TPUIMHHO-CJICICTBEHHBIX CBSI3U MEXKTY JCSTEIBHOCTHIO
YeJIOBEKa M IKOJIOTHUECKUMH KPU3UCAMHU

I'nnoTe3nl BO3HMKHOBCHHS
KHU3HHU

['unoTe3bl BOSHUKHOBEHUS KU3HU.
Kpeaunonusm. CaMonipon3BosibHOE
3aposkJeHue. [ unoresa cTalioHapHOro
coctosiHus. ['unoresa naHcnepMuu.
'unoTe3a GMOXMMHUECKOH PBOJIOIUU

OHpCI[CJ'IHIOT IOHATHA «KpCAallMOHU3M), KCAMOIIPONU3BOJILHOC
3aPOKACHUC), KTHIIOTE3a CTAHUOHAPHOTI'O COCTOAHUA», KT'HIIOTEC3a
MMaHCIICPMHUH», KTUIIOTE3a OHMOXHUMHUYECKOMH 3BOJIFOLIN). XapaKTepI/ISYIOT
OCHOBHBIE TMITOTE3bI BOSHUKHOBEHMS JKM3HH Ha 3eMIIe. O6CY)KI[aIOT
BOIIPOC BOBHUKHOBCHUS ) KU3HU C OJHOKIIACCHUKAMU U YUUTCIICM

Pa3BuTure npencraBieHui
MPOUCXOKACHUH KU3HU.
COBpEMEHHOE COCTOSIHHE
MpOoOIeMbI

Pa3Butune npencrasneHui o
MPOUCXO0KACHUH KU3HU. COBpEMEHHOE
COCTOSIHHE TPOOIIEMBI

OHpeHeJ’IfIIOT IMOHATUA «KOALICPBATHI», ((HpOGI/IOHTBI», «THUIIOTE3a
CHUMOHMOTHYECKOTO MPOUCXOKACHUA DYKAPUOTUUCCKUX KIICTOKY», KTUIIOTEC3a
MMPOUCXOKACHUA DYKAPUOTHYCCKUX KIICTOK U UX OPraHOUIOB ITyTEM
BIISTUMBAHUS KIETOYHOM MeM6paHbI», «IIPOTrCHOT», ((3Y6aKTepI/II/I»,
((apXC6aKTepI/II/I». XapaKTepI/BYIOT OCHOBHBIC 3TaIllbl BOBHUKHOBCHUS U
Pa3BUTHA KU3HU HA 3emue.
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OnuChIBaIOT MOJIOKEHHS OCHOBHBIX TUTIOTE3 BOSHUKHOBEHUS KU3HU.
Cpauustot runotesbl A.M.Onapuna u Jx. XonzaeitHa.

OO6cyxatoT mpoOaeMbl BOSHUKHOBEHUS M PAa3BUTHUS KU3HU C
OJ/THOKJIACCHUKAMH M YYUTEIIEM

PazButue xxu3Hu Ha 3emiie.
Dphl IpeBHEHIIEN U ApeBHEN
KU3HU

OCHOBHBIE JTaIIbI Pa3BHUTHA ) XU3HU HA
3emute. Dpbl ApEeBHEHIICH U TpeBHEN
KHU3HN

OrnpeAensroT MOHATHS «3pay, KIIEPHOI», «IT0Xa», «KaTapXen», «apxei»,
«IPOTEPO30i», «IATE0301», «KME30301», KKANHO301», «IIaJEOHTOJIOTHS,
«KEMOPHiTY, KOPIOBUKY», KCUITYP», «IIEBOHY, KKApOOH», KIIEPMbY,
«TPHIOOHTHIY, «PUHUOPHUTHD), «KKUCTEIIEPBIC PHIOBD», «CTETOIC(aITbI,
CUXTHUOCTETU», «TEPANCHUIB). XapaKTepU3ylOT pa3BUTHE KU3HHU Ha 3eMJie
B OpBbI IpEBHENIIEN U ApEBHEN KU3HU. [IpUBOIAT IpUMEpPBI OPraHNU3MOB,
HaCEeJIABIINX 3€MIIIO B 3pbl IpEeBHEHIIEH U IpEeBHEN KU3HU.
YcraHaBnuBarOT NPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXY YCIOBUIMU
cpenbl OOUTAaHMS W SBOJTIOIMOHHBIMHU MIPOIIECCAMH Y PA3THYHBIX TPYIIIT
oprann3mMoB. CMBICIIOBOE YTEHHE C MOCIIEAYIONTAM 3aN0JITHEHHEM TaOIHIThI

PaszButHe XKU3HU B M€3030€ U
KalHO30€

PaszButue xU3HU B M€3030€ U KallHO30€

OnpeaensroT MOHATHS KTPUACY, KIOPA», «KMEN», «TUHO3aBPhI», «CyMYaThIe
MJIEKOITUTAIOIINEY, «TIJIAIEHTAPHBIC MIICKOTTUTAIOIINEY, «ITAJICOTEHY,
«HEOTEH», «KAHTPOTIOTEHY.

XapakTepu3yrT OCHOBHBIC TIEPHOIbI Pa3BUTHS KU3HHA HA 3eMJIE B ME3030€
1 KalfHO30€.

[TpuBOAST IPUMEPHI OPraHU3MOB, HACEIISBIIUX

3eMiI10 B KalflHO30€ 1 ME3030¢€.

YcTaHaBIMBAIOT NPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKY YCIOBHIMU
cpenbl 0OMTAaHMS M SBOJIOIIMOHHBIMU MTPOIIECCAMH Y PA3JIMYHBIX TPYIIIT
oprann3mMoB. CMBICIIOBOE YTCHHE C IMOCIEAYIONIUM 3aII0JJTHCHHEM TaOJTUIIbI.
Pa3pabatpiBaloT maaHa ypoka-sKCKypCHUU B KpaeBeIUeCKUil My3ei WK Ha
reoJIOTHYeCKO€e OOHaKEHHE

O6006maromui ypok-
IKCKYPCHS

DKCKypcusi B KpaeBeJUeCKU My3el Hin
Ha reoJIornyeckoe oOHaKkeHue

I'oToBAT OTYET 00 9KCKYpCHUHU

AHTpPOIIOTEHHOE BO3/IEHCTBUE
Ha Ouocdepy

AHTPOTIOTEHHOE BO3/ICHCTBHE HA
ouochepy. Hoocdepa. [Ipupoansie
pecypchl

OnpenenstoT NOHATHS «aHTPOIOT'€HHOE BO3/IeliCTBIE Ha Ouochepy»,
«HOOC(hepa», «IIPUPOIHBIE PECYPCHI».

XapakTepu3yroT 4elI0BeKa Kak OMOCOLMAIbHOE CYLIECTBO.

OnuceIBarOT 3KOJOTMYECKYIO CUTYAIUIO B CBOEH MECTHOCTH.
YcTaHaBnMBarOT NPUYMHHO-CIIECTBEHHBIE CBSA3H MEXKAY EATENBHOCTHIO
YeJI0BEKA U DKOJOTUYECKMMH KPU3UCAMU
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OcCHOBBI palIMOHATILHOTO
MIPUPO/IOTIONIE30BAHUS

PannroHanbHOE IPUPOIONIOIH30BAHHE.
O011ecTBO OHOPA30BOTO MOTPEOICHUS

OnpenensroT MOHATHS «PAIlMOHATIFHOE IPUPOIOTIOIB30BAHUEY, «OOIIECTBO
OJIHOPA30BOT0 MOTPEOICHUS». XapaKTEPU3yIOT COBPEMEHHOE
YeJI0BEUECTBO KaK «0OILIECTBO OJHOPA30BOTO MOTPEOICHU.

OOCyX1at0T OCHOBHBIE TPUHIIUIIBI PAITMOHAIBHOTO UCIIOJIH30BAHUS
MIPUPOJTHBIX PECYPCOB

O06o006marmui ypok-
KOH(pEpeHIHs

VYpoxk-koHpepeHuus

Brictynatot ¢ coobmenusmu no teme. [IpeacraBisitoT pe3yabTaTsl yaeOHO-
UCCJIEIOBATENbCKON IPOEKTHOM IEATENIbHOCTH

Hrorosas x/p 3a Kypc
9xnacca

PaboTa Hazx ommOKamu.
IToaroroBka x OI'D

Hroro 65 + 3 (pe3epB)
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