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1.ITosicHUTEIbHAS 3ANMUCKA

o  @enepanbHbIM 3aK0HOM OT 26.12.2012 1. Ne273-D3 «O06 obpazoBanuu B Poccuiickoit deneparmy;

e (Oo6mactHoM 3akoHe oT 14.11.2013 1. Ne26-3C «O06 ob6pazoBanuu B PocToBCKOM 0051acTIY;

e  @enepaJbHBIM IOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO 0011ero oopazoBanus (YTB. MPUKa30M MHUHHUCTEPCTBAa 0Opa30BaHUS
u Hayku P® ot 17 nexabps 2010 r. N 1897), uzaMeHeHUsIMU, BHECEHHbIMHU TNpuKa3oM MuHucTepcTBa oOpa3oBaHMsl M Hayku Poccuiickoit
®eneparyu ot 31.12.2015 Nel577;

o [Ilpumepnas ocHoBHas oOpa3oBaTelbHAs IPOrpaMMa OCHOBHOTO o00mero ooOpaszoBanusi (omoOpeHa ¢eaepatbHbIM y4eOHO-METOIUICCKIM
obbenHeHneM 1o obmeMy oOpa3oBaHuIO, MpoTokoJ 3aceaanus ot 08.04.2015 Ne 1/15);

e [IIpuxkaz Mwunobpnayku Poccum ot 30.08.2013r Ne 1015 «O6 yrtBepxkaenuu Ilopsaka opraHM3allud M OCYIIECTBICHHS 0Opa30BaTEbHON
JIeSITEIbHOCTH TI0 OCHOBHBIM 00111€00pa30BaTebHBIM ITpOrpaMMaM — 00pa3oBaTeIbHbIM IporpaMMaM HayaJlbHOTO OO0IEero, OCHOBHOTO OOLIEro u
cpenHero obmero oopazoBanusy; (B pen. nmpukazoB MunoOpHayku Poccun ot 08.06.2015 Ne 576, ot 28.12.2015 Nel1529, ot 26.01.2016 Ne 38, ot
05.07.2017 Ne 629);

e [Ipuka3 MunuctepctBa npocsemeHus PO ot 03.09.2019 Ne 465 «O0 yTBepkKI€HUH TTEPEUYHS CPEACTB OOYUCHHS M BOCITUTAHUS, HEOOXOUMBIX IS
peasmzanui  00pa30BATEIBHBIX MPOTPAMM HAYAIBLHOTO OOIIEro, OCHOBHOTO OOIIETO0 W CpeaHero oOmero oOpa3oBaHUs, COOTBETCTBYIOIIMX
COBPEMEHHBIM YCJIOBHSIM 00yUYeHUs, HEOOXOAMMOrO MPU OCHAIIEHUH 00IIe00pa30BaTeIbHBIX OPraHU3alMi B HENSIX pealn3aliud MEPOTIPUSATHI 1O
COJICHCTBUIO CO3MaHNI0 B CyObekTax PD (Mcxoas w3 mporHo3MpyeMoil MOTPeOHOCTH) HOBBIX MECT B 00pa30BaTEIbHBIX OpPraHU3alUsAX, KPUTEPUEB
ero ¢popmMupoBaHusi U TpeOOBaHUM K (HYHKIIMOHATFHOMY OCHAIICHUIO, @ TAaK)K€ HOPMATHBAa CTOMMOCTH OCHAILIEHUS OJHOTO MecTa 00ydarolierocs
YKa3aHHBIMH CPEACTBAMH O0YYEHUS U BOCIIUTAHUSAY;

e [lpuka3 MunuctepctBa npocsemieHusi PO ot 28.12.2018 Ne 345 «O ¢enepaibHOM nepeuHe Y4eOHHUKOB, pEKOMEHAYEMBIX K UCIIOJIb30BAHUIO MIPH
peanu3alyi HUMEIOIIUX TOCYJapCTBEHHYIO aKKpEAMTAIlMI0 O0pa3oBaTeIbHBIX IMPOrpaMM Ha4dalbHOTO OOIIEro, OCHOBHOTO OOILEro, CpeIHEro
obmrero oopazoBaHus» (C M3MEHEHUAMH | TonoHeHusME oT 22.11.2019 Ne 632, ot 18.05.2020 No249);

e [Ipuka3 MunucrepctBa obpazoBanus u Hayku PD ot 09.06.2016 Ne 699 «OO0 yTBepKIACHHM NEPEUHs OPraHW3alldi, OCYIIECTBISIONINX BBITYCK
y4eOHBIX MOCOOWH, KOTOpPBIE JOMYCKAIOTCSA K JOMYCKAIOTCA K HMCIIONB30BAHMUIO MPH pealn3alliil MMEIOUINX TOCYAAPCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHBIX TPOrpaMM HavyaJIbHOTO 0OIEro, OCHOBHOTO 00IIIEro, cpeaHero oomero oopazoBaHus» (C U3MEHEHUSIMH U TOTIOJTHEHUSIMU );

e OcHoBHas oOpa3oBareibHas MporpaMma HadyajabHOTO 0OIIero 00pa3oBaHKs MYHUIIUNAIBHOTO OIOPKETHOTO 0011e00pa30BaTeIbHOTO YUPESKICHUS
ropoaa Pocroa-Ha-/lony «llIkoma Ne 32»;

e  VYyeOHBIN MJIaH MYHULIMTIATBHOTO OIOKETHOTO 00111e00pa3oBaTebHOTO YupexkaeHus ropoaa Pocrosa-na-/lony «Illkoma Ne 32;

e KanennapHselii yueOHbIH rpapuK MyHHUIMIIATBHOTO OIOKETHOTO 0011e00pa3oBaTeIbHOIO yupexkaeHus ropoaa Pocrosa-na-Jlony «lllkoma Ne 32
Ha 2021-2022 y4eOHBbIi TO1

B paGoueii mporpaMmMe HaIIu OTpaKCHUE 1NN U 3a7a9d U3y9eHHsI OMOJIOTUY Ha CTYTIEHH OCHOBHOTO 00111eT0 00pa3oBaHus,
U3JI0)KEHHBIE B MOSCHUTENBHOHN 3ammcke K [IpuMepHoil mporpamme mo Ouosiornu. B Hell Takke 3aJ10:KEHBI BO3MOKHOCTH



IPEeyCMOTPEHHOTO CTaHAAPTOM (GOpPMUPOBaHUs y oOydaromuxcs oOuie y4yeOHbIX YMEHUN W HaBBIKOB, YHHMBEPCAIbHbBIX
C0CO00B ACSITETLHOCTU U KIIOUEBBIX KOMITETECHITHI.

Pabouas mporpamma st 9 kiacca MOCTpO€HAa Ha OCHOBE CPAaBHUTEIBHOTO H3YYEHHS OCHOBHBIX TPYII OPraHU3MOB, UX
CTPOEHUST M JKU3HEAEATeNbHOCTU. IIpuHIMIBI OTOOpa OCHOBHOIO U JIONOJHHUTEIBHOTO COJIEPKAHUS CBSI3AHBI C
IIPEEMCTBEHHOCTBIO 1IeJIell 00pa30BaHMUs HA PAa3IUYHBIX CTYNEHSIX M YPOBHSAX OOy4Y€HHs, JIOTUKOW BHYTPH HPEIAMETHBIX
CBsI3€i1, a TaK)Ke C BO3PACTHBIMU OCOOEHHOCTSIMU PA3BUTHS YUAIIUXCS.

JlanHast mporpaMMa HampasiieHa Ha (POPMUPOBAHUE Yy YUAIIMXCA MPEACTABICHUN O YeJIOBEKe KaK OMOCOIMaIbHOM CYIIECTBE.
Ot60p conepkaHusi MO3BOJIMT YYallUMCS OCBOMTH OCHOBHBIE 3HaHUSI U YMEHHMs, 3HAUUMbIE JUIsi (OpPMHUpPOBAHUS O0OILEH
KyJbTYpPbI, COXpaHEHUS OKPYKaroIlel cpesibl 1 COOCTBEHHOIO 310poBbsi. B 9 kiacce 06001maroTes 3HaHMsI O KU3HU U YPOBHSIX
e€ OpraHu3alru, pacKpbIBalOTCS MUPOBO33PEHUYECKHE BOIIPOCHI O MMPOUCXOXKACHUN U Pa3BUTUH KU3HU Ha 3emiie, 00001at0TCs
U yriyOnsioTcs TOHATUS OO0 3BOJIOLMUMOHHOM pa3BUTUM OPraHU3MOB. YUalUecs IOJIy4aloT 3HAHHS OCHOB IIUTOJIOTHH,
TEHETUKH, CEeJIEKIIMH, TeOopuH 3BoionMH. [lomydeHHble OHOJOTMYECKHE 3HAHMS CIy>KaT OCHOBOW MpPH PacCMOTPEHHUU
9KOJIOTUM OpraHu3Ma, MOIMyJISIIHUU, OMolleH03a, 6uocepsl 1 00 OTBETCTBEHHOCTH YeNIOBEKAa 3a JKU3Hb Ha 3emie. Yuyaliuecs
JOJDKHBI YCBOUTH M TMPHUMEHSTh B CBOEH JEATEILHOCTH OCHOBHBIE IMOJIOKEHUS OHOJOTHYECKOW HAyKH O CTPOCHHHM U
KU3HEACITEIPHOCTH OpPraHU3MOB, HMX HHAWBUIYaTbHOM M HCTOPUYECKOM pAa3BUTUHU, CTPYKType, (PyHKIHOHHUPOBAHUH,
MHOT000pa3iM 3KOJOTMYECKHX CUCTEM, MX M3MEHEHUHM 0[] BIIMSHHEM JEATEIbHOCTH YEJIOBEKa; HAyYUTHCS MPUHHUMATH
HKOJIOTMYECKHU MTPaBUIIbHBIE PEIIEHUS B 00JaCTH HPUPOAOIIOIb30BAHUS.

JUis TOBBIMIEHHWS] YPOBHS MOJYYEHHBIX 3HAHUM M MPUOOpPETEHUS NPAKTUYECKUX YMEHUW W HaBBIKOB MPOrpaMMOin
MPEeIyCMaTpUBAETCS BBIIOJHEHUE MPAKTUUYECKUX M JIA0OpaTOpHbIX paboT. OHM OPUEHTUPYIOT YYAllUXCS Ha AKTHUBHOE
ITIO3HAHUE CBOKCTB OpraHM3Ma 4YeJIOBEKA U PAa3BUTHE YMEHUH 1O YXO4y 3a HUM. MI3yUeHHIO COCTOSIHUS CBOETO OPraHU3Ma U €ro
3JI0POBBS CIIYKUT Psiji CaMOHAOIIOACHUM.

B nporpamme naetcs npumepHoe pacnpezielieHue Matepraia 1o pasjenaMm u TeMaM. B pabodeil mporpaMMe y4UTENIb MOXKET
WU3MEHATH NOPAIOK U3JI0KEHHUS U YMCIIa YacOB, OTBEJCHHBIX HA UX U3YUYCHHE

Ieau u 3agaun:



OCBO€HHE 3HAHUI O dYeloBeKe KaK OWOCOLMATbHOM CYIIECTBE; O POJM OWOJIIOTMYECKOM HayKh B MPAKTHUECKON
NEATEIbHOCTH JIXOJIEH; METOAAX IT03HAHUS )KUBOU IPUPOBI;

OBJIaJIeHE YMEHUSIMU TMPUMEHSATHh OMOJOTMYECKHE 3HAHMS Il OOBSICHEHHUS MPOLECCOB U SIBICHHUM >KMBOW MIPHUPOJBI,
KU3ZHEJEATEIbHOCTH COOCTBEHHOTO OpraHM3Ma; HMCHOJb30BaTh MH(OPMAIMI0O O COBPEMEHHBIX JIOCTH)KEHHUSX B 00JacTH
OMOJIOTUM M DKOJIOTHH, O (haKTopax 3/I0pOBbs M pHUCKa; paboTaTh C OMOJOTMYECKMMH MpUOOpaMHu, WHCTPYMEHTaMH,
CIpaBOYHHUKAMH; MPOBOJIUTH HAOIIOJEHMS 3a OHMOJIOTMYECKUMHU OOBEKTAMU M COCTOSHUEM COOCTBEHHOTO OpraHU3Ma,
OMOJIOrMYeCcKre IKCIIEPUMEHTHI;

pa3BHTHE MO3HABATEJbLHBIX MHTEPECOB, HHTE/LUIEKTYAJbHBIX M TBOPYECKHX CIOCOOHOCTEH B MpOIlecCe MPOBEICHUS
HAONIOACHUIM 32 KUBBIMHU OpraHU3MaMH, OWOJIOTMYECKHUX OSKCIEPUMEHTOB, pabOThl C PA3IMYHBIMU HCTOYHHUKAMU
uHbopMaIuy;

BOCIUTAHME TO3UTHUBHOTO I[EHHOCTHOT'O OTHOIICHUS K >KMBOUM MPHUPOJIE, COOCTBEHHOMY 3JI0POBBIO M 3J0POBBIO JIPYTHX
JOJIEH; KyJIbTYPhI IIOBEJICHUS B IPUPO/IE;

HCI0JIb30BAHME TPHOOPETEHHbIX 3HAHUN W YMEHUN B TOBCEIHEBHOW KM3HM i1 OLECHKHU IMOCIEICTBUUA CBOEH
NESATEILHOCTU 10 OTHOIIEHUIO K MPUPOAHON cpelie, COOCTBEHHOMY OpraHU3MYy, 3I0POBBIO IPYTHUX JIFOACH; 1isl COOMI0ACHUS
MpaBWJI TMOBEACHUS B OKpYyXaroled cpene, popMupoBaHue Ha Oa3e 3HAHUW M YMEHUW HAYYHOM KapTHUHBI MHUpa Kak
KOMIIOHEHTa 00111€4eI0BEYECKOU KYJIbTYPHI;

YCTaHOBJICHHE TAPMOHUYHBIX OTHOUIEHUW YYaIIUXCs C TPUPOJIOH, CO BCEM KUBBIM KaK IJIaBHOW IEHHOCTHIO HA 3eMJIE;
MOJIFOTOBKA IIKOJILHUKOB K MTPAKTUYECKOM JCSITEIIbHOCTH B 00JIACTH MEUIIUHBI, 3IPABOOXPAHEHUS;
COLMAJIbHAA alalTalus AETEH, OKa3aBLIMXCS B TPYAHOM KU3HEHHOU CUTYyallUH.

(dbopMHpOBaHUE YBAXKUTEIHLHOTO OTHOIICHUS K cebe, cBoeMy o0pasy, CTpeMIICHHE COXPAaHUTh BHYTPEHHUE CHUJIbI, YMEHHE
peaJbHO OIEHMBATh PE3YJbTAThl CBOEU NESITEIHLHOCTH B COOTBETCTBUU C YPOBHEM U COCTOSTHUEM MCUXO(PU3UYECKOTO U
MHTEJJIEKTYaJIbHOTO Pa3BUTHS;

CrocoOCTBOBaTh (DOPMUPOBAHUIO TAKMX HPABCTBEHHBIX KAYECTB JIMYHOCTH, KaK TEpIIEHHWE, MUJIOCEpPIUE, TPyAOo0ue,
m000Bb K POJTHOMY Kparo

. [IporpaMma no3BoJisieT J0OUBATHCS CAEAYIOLUX PE3YIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBanusd: K BaXHEHIIMM JIMYHOCTHBIM Ppe3yJIbTATAM M3Y4YeHUsi OUOJIOTMM B OCHOBHOM IIKOJE OTHOCSTCS
CIEYIOLINE:



1) 3HaHWEe OCHOBHBIX MPUHITUIIOB U MPABWJI OTHOIIEHHUS K JKUBOW MPUPO/IE, OCHOB 3I0POBOT0 00pa3a >KU3HU U 37J0POBbE-
cOeperarnux TeXHOJIOTHIA,

2) peanu3zalusi yCTaHOBOK 37I0pOBOT0 00pa3a KU3HH;

3) chopMUPOBAHHOCTH MTO3HABATEILHBIX HHTEPECOB U MOTHBOB, HAMPABICHHBIX HA U3YUYEHUE KUBOU TPUPOIHI;
WHTEJUICKTYaJbHBIX YMEHUH (JIOKa3bIBaTh, CTPOUTH PACCYXKACHHS, aHATM3UPOBATh, CPABHUBATH, JIEIATh BBIBOJIBI H JIP.);
ACTETUYECKOTO OTHOIICHUS K )KUBBIM O0BEKTAM.

MeTanpeaMeTHbIMH Pe3yJIbTATAMMU OCBOCHUS BBIITYCKHUKAMH OCHOBHOM IIIKOJIBI IIPOTPAMMBI TI0 OMOJIOTHH SIBJISTFOTCS:
1) oBasicHHE COCTABIISIOMIMMHU UCCIIEAOBATEIILCKOM M MMPOCKTHOM JIEITEIbHOCTH, BKJIIOUYAss YMEHUS BUJIETh IPOOIIEMY,
CTaBUTb BOIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBATh OMpEICICHUS TOHATHAM, KiIacCu(UIUpPOBaTh, HAOI01aTh, TPOBOIUTH
AKCIIEPUMEHTHI, JIeJIaTh BBIBOJIBI M 3aKIIIOUEHHUS, CTPYKTYpHUPOBATh MaTepuall, OOBbSICHATD, TOKA3bIBATh, 3aAIIUIIATH CBOU
ujeu;

2) ymenue paboTaTh C pa3HbIMH UCTOYHUKAMU OMOJIOTHYEC-KOW HH(OPMAITUU: HAXOUTh OMOJOTUYECKYI0 HH(POPMAIIHIO B
Pa3TUYHBIX UICTOYHUKAX (TEKCTE yueOHUKA, HAYYHO-TTOMYJIIPHON TUTEepaType, OMOTOTHIECKUX CIIOBAPSAX M CIIPABOYHUKAX ),
aHAIM3UPOBATH M OIEHWBATh HHPOPMAIIHIO, MPEOOPA30BHIBATh HHPOPMAIIUIO U3 OJTHON (hOPMBI B IPYTYIO;

3) crtocOOHOCTH BBIOUPATH IEIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICUCTBUSX U MOCTYIMKAX IO OTHOIIEHUIO K JKUBOU
MIPUPOJIE, 3M0POBBIO0 CBOEMY M OKPYKAIOITUX;

4) ymeHue aJickBaTHO UCIIOJIb30BaTh PEUEBBIE CPENICTBA VIS IUCKYCCUH M apTYMEHTAIIMHA CBOCH MTO3UIIMH, CPAaBHUBATH
pa3HbIe TOYKH 3PCHHS], ApTYMEHTHPOBATH CBOIO TOUKY 3PCHHS, OTCTAUBATh CBOIO TMO3HITHIO.

IIpeaMeTHBIMHU pe3yJIbTATAMH OCBOCHHUS BBITYCKHHUKAMH OCHOBHOM IITKOJIBI TPOTPAMMBI 110 OMOJIOTHUH SIBIISTFOTCS:

1. B no3HaBaTenbHOU (MHTEICKTYanbHOM) cdepe:

* BBIJICJICHUE CYLIECTBEHHBIX MPU3HAKOB OMOJOTUYECKUX OOBEKTOB (OTIMYUTENBHBIX MPU3HAKOB KUBBIX OPTaHU3MOB;
KJIETOK ¥ OPraHU3MOB PacCTeHUH, >KUBOTHBIX, TPUOOB U OAKTEPHil; OpraHru3Ma 4eJloBeKa; BUOB, IKOCUCTEM; Ouochepsl) u
nporieccoB (0OMEH BEIIECTB U MPEBpAIICHUE SHEPTHH, IUTAHUE, JbIXaHUE, BbIIENIEHNE, TPAHCTIOPT BEIIECTB, POCT,
pa3BUTHE, PA3MHOXKEHHUE, PETYJIAINS )KU3HEACATEIIBHOCTH OpraHu3Ma; KpyroBOpOT BEIIECTB U MPEBPAIllEHNE YHEPTUHU B
AKOCHUCTEMAX);

* MPUBEJICHNE JJOKA3aTEIhCTB (APTyMEHTAIIMs) POJICTBA YEIIOBEKA C MIICKOTIMTAIOIINMY JKHBOTHBIMU; B3aUMOCBSI3H YEJIOBEKA
Y OKPYIKAIOIIEH CPeIbl; 3aBUCUMOCTH 370POBBS YEIOBEKA OT COCTOSIHHS OKPYXKAIOIIEH Cpeibl; HEOOXOIUMOCTH 3aIUTHI
OKpY>Karolen cpejibl; COOMI0ACHUS Mep MPOPUIAKTUKY 3a00JIeBaHUM, BEI3BIBAEMBIX PACTCHUSIMU, dKUBOTHBIMH,
OakTepusMu, TpUOAMHU U BUPYCaMHU, TpaBMaTu3Ma, crpeccoB, BUU-unpeknm, BpeAHBIX MPUBBIYEK, HAPYIICHUS OCAaHKH,




3peHus, cyxa, MHPEKIIMOHHBIX U MMPOCTYIHBIX 3a00JICBaHU;

* KJIacCU(pUKAINS — ONPEACIICHUE MPUHAICKHOCTH OMOJIOTHIECKUX O0OBEKTOB K OMPEACIICHHON CUCTEMAaTHIECKOM
TpyIIe;

* 00BSICHEHUE POJIM OMOJIOTUH B TIPAKTUIECKOM JCSITEIILHOCTH JIFOJICH; MECTa M POJIM Y€JIOBEKa B IPUPOJIE; POJCTBRA,
OOITHOCTH MPOUCXOKIACHHS ¥ SBOJIOINNHA PACTEHUHN U )KUBOTHBIX (HA MIPUMEPE COMOCTABICHUS OT/EIBHBIX TPYII); POJIH
Pa3IUYHBIX OPraHU3MOB B KU3HH YEJIOBEKa; 3HAUCHHsI OMOJIOrMYECKOro pa3Hoo0pa3us Juisl cOXpaHeHus ouocepsi;
MEXaHU3MOB HACJIEACTBEHHOCTH ¥ H3MEHYMBOCTH, IMPOSBJIICHUS HACJICICTBCHHBIX 3a00JICBaHHH Yy YEIIOBEKa,
BUI000pa30BaHUs U MIPUCTIOCOOJICHHOCTH;

* paznMyeHue Ha TabauIax yacTei 1 OpraHoOMI0B KJIETKH, OPraHOB U CUCTEM OPraHOB YEJIOBEKA; HA KUBBIX OOBEKTAX U
Ta0JMIIaX OPraHOB I[BETKOBOI'O PACTEHUS, OPTaHOB M CUCTEM OPTaHOB KMBOTHBIX, PACTCHHUM Pa3HBIX OTJEIOB, )KUBOTHBIX
OTJICJILHBIX TUTIOB M KJIACCOB; HaMbOOJIee pacpOCTPAHEHHBIX PACTEHUN U JOMAIITHUX KUBOTHBIX; CheIOOHBIX U SITIOBUTHIX
rpuOOB; OMACHBIX JJIA YEJIOBEKA PACTCHUM U KUBOTHBIX;

* CpaBHEHHE OMOJIOTHYECKUX OOBEKTOB M MPOIECCOB, YMEHHE JIeTaTh BHIBOJIBI M YMO3AKIIOUSHHS HA OCHOBE CPaBHEHUS;
* BBISIBJICHHE U3MEHYMBOCTH OPTAaHU3MOB; IIPUCTIOCOOICHUI OPTaHU3MOB K Cpeie OOUTaHUS; TUTIOB B3aHMOICHCTBHSI
Pa3HBIX BUJIOB B 9KOCHCTEME; B3aUMOCBSI3€H MEXIy OCOOCHHOCTSIMU CTPOCHHUS KJIETOK, TKAHEH, OPraHOB, CUCTEM OPTaHOB H
ux QYyHKIUSIMU;

* OBJIaJICHHE METOJaMU OMOJIOTUYECKON HAYKH: HAOII0/ICHUE U ONHCaHUE OMOJIOTHYECKUX 0OBEKTOB U MPOIECCOB;
MMOCTAaHOBKA OMOJIOTUYECKHUX DKCIIEPUMEHTOB U O0BICHEHUE UX PE3yJIbTaTOB.

2. B 11eHHOCTHO-OpUEHTAIIMOHHOM cdepe:

* 3HAaHWE OCHOBHBIX MPABWIJI TTOBEJCHUS B IIPUPOJIC M OCHOB 3JI0POBOTI'0 00pa3a KU3HHU;

* aHAJIM3 U OLIEHKA MOCJEICTBHUM IeITeTbHOCTH YeJIOBEKA B MPUPO/IC, BIUSHUSA (DAKTOPOB PUCKA HA 3/J0POBbE YEIOBEKA.
3. B cdepe Tpyn1oBoit 1eSITENLHOCTH:

* 3HAHUE U COOIIOJICHUE TIPABMII PaOOTHI B KaOMHETE OMOJIOTHH;

* coOuroieHNEe MpaBuil PabOThI ¢ OMOIOTMUECKUMU PUOOPAMH U UHCTPYMEHTaMU (TperapoBaIbHBIC UTIIbI, CKATBIICIH,
JyTIbl, MUKPOCKOIIBI).

4. B chepe duznueckoit 1eITEAILHOCTH:

* OCBOEHHME MIPUEMOB OKa3aHUS IEPBOM TTOMOIIY TIPH OTPABJICHUH SITIOBUTHIMU TPUOaMU, PACTCHHSIMH, YKYCaX KHUBOTHBIX,
MPOCTYAHBIX 3a00JIEBAHMSIX, 0KOTaX, 0OMOPOKEHHSIX, TPaBMax, CIIACCHUH YTOTMAOIIETO; PAIlMOHAILHON OpraHu3aIiiu
TpyJla ¥ OTJIbIXA, BEIPAIIUBAHUS ¥ Pa3MHOKCHHUSI KYJIbTYPHBIX PACTCHUN U JOMAIITHUX )KHBOTHBIX, YX0/Ia 32 HUMH,




MIPOBEICHNS HAOIIOACHUI 32 COCTOSHHEM COOCTBEHHOT'O OpraHU3Ma.
5. B acteTndeckoii cdepe:
* OBJIQJICHUE YMEHHEM OIICHUBATH C SCTETUYECKON TOUKH 3PEHUS OOBEKTHI YKHBOU MPUPO/IBI.

IIpuopurernnie ¢GopMbl 1 MeTOABI PadOTHI ¢ 00yYaOIIMMUCHA: YpoK-jaekuus. [Ipennonaratorcsi COBMECTHBIE YCHIIUS
YUUTENE W YYEHHKOB g pernieHus oOuied mnpoOsiieMHON TMo3HaBaTeslbHOM 3amauu. Ha TakoM ypoke HCHonb3yeTcs
JIEMOHCTPALIMOHHBIN MaTepual Ha KOMIbIOTEpe, pa3pabOTaHHBIN YUUTEIEM UK YUeHUKaAMU, MYJbTUMETUHHbBIE TPOAYKTHI.

Ypox-npaktukym. Ha ypoke yuammumecs paboTaioT HaJ pa3IMYHbBIMU 3aJaHUSMHU B 3aBUCHMOCTH OT CBOEH
HOJIrOTOBJIEHHOCTU. Buapl paboT MOryT ObITh CaMbIMU pa3HbIMH: MUCHBMEHHBIE HCCIENIOBAaHUS, PELICHUE PA3JIMYHBIX 3a]ad,
IIPAKTUYECKOE IPUMEHEHUE PA3JIUYHBIX METOIOB UCCIIEIOBAHMUS.

Ypok-ucciaenopanne. Ha ypoke yuammecs pemaroT MOpoOJEeMHYIO 3aJady HCCIEAOBAaTEIbCKOTO XapakTepa
AaHAJIMTUYECKUM METOJIOM U C IMOMOIIBI0 KOMIBIOTEPA ¢ MCMOIB30BaHUEM PA3IUYHBIX TaOOpaTOpHii

KoMOuHUpOBaHHBIN YPOK NMPEAIONAaracT BHIIOJHEHNE PA0OT U 3aJaHUi Pa3HOTO BU/A.

Ypox—urpa. Ha ocHOBE UTIpOBOI AEATENBHOCTU y4YallMecs MO3HAIOT HOBOE, 3aKPEIUISIIOT M3YYEHHOE, OTpadaThIBalOT
pa3nuvHble y4eOHbIE HABBIKU.

Ypox-tect. TectupoBaHue MPOBOJUTCA C LEIBIO JTUATHOCTUKU MPOOETIOB 3HAHUM, KOHTPOJS YPOBHS OOYyUYE€HHOCTH
y4aluxcsi, TPEHUPOBKH TEXHUKE TECTUPOBaHUA. Te€CThl MpeaIaratoTcs Kak B IEYaTHOM, TaK U B KOMIIBIOTEPHOM BAapUAHTE.
[IpruemM B KOMIIBIOTEPHOM BapHUaHTE BCETAA C OTPAHUYECHUEM BPEMEHU. Y POK-3a4eT. YCTHBIA OINPOC y4alUuXcs [0 3apaHee
COCTaBJICHHBIM BOIIPOCAaM, a TAKXKE PELICHUE 3a7a4 Pa3HOr0 YPOBHs 10 U3YUYEHHOU TEME.

Ypoxk-camocTosiTeqabHON padoThl. [Ipennararorcs pazHbie BUIAbI CAMOCTOSTENBHBIX pabOT. YPOK- KOHTpOJbHAs padoTa.
BemonHstor pa3HoypoBHeBble 3anaHus. Dopmbl OpraHuzalMM  y4eOHOro Ipolecca: HWHAWBHIyallbHbIE, TIpPYMIIOBHIE,
WHIMBHUIYyaJIbHOTPYMIOBbIE, ¢poHTanbHbIe. Ha ypokax mcnonb3yroTcs Takue (OpMBI 3aHITHI Kak: ® MPAKTHUYECKHUE 3aHSATHUS®
KOHCYJIbTALINH.

@opMbl KOHTPOJISA: TEKylIui 1 UTOroBbIi. [IpoBonsarcs B ¢hopMe KOHTPOJIBHBIX padOT, paCCUMTAHHBIX Ha 45 MHHYT,
TECTOB M CAaMOCTOATENbHBIX padoT Ha 15 —20 MUHYT ¢ AU PepeHnpOBaHHBIM OlleHuBaHUEM. TeKyluil KOHTPOJIb IPOBOAUTCS C
LIEJIBI0 NTPOBEPKU YCBOCHHMsI HM3y4aeMOro U IIPOBEPSAEMOrO IMPOTPAMMHOIO MaTepuaia; COIAEpKaHUE OIPENEIseTCs C y4eTOM
CTETEHU CJIOKHOCTH M3Yy4aeMoro mMarepualia, a Takke 0COOeHHOCTel oOyuaromuxcs kiacca. ToroBele KOHTPOJIbHBIE PabOTHI
OPOBOJASATCA: -OCNIE W3Y4YeHHMs] HauOojiee 3HAYUMBIX TEM NPOrpaMMbl, -B KOHIE ydeOHOW ueTBepTH. CpOK peain3anuu
IIPOrpaMMBbl —2 TOJA.



PaGouas mporpamma onupaercsa na YMK:
Jlannasi mporpamma peanusyercsi B yueOHuke «buonorus. Beenenue B 0011yro OMOIOTHIO U 3KOJIOTHIO. 9 KJlacc» aBTOPOB
Kamenckoro A.A., Kpukcynosa E.A., [laceunuka B.B. — M.: JIpocda, 2016 rox

MeToauueckue mNocoousi AJasl yYUTEJIA:

1. Ilporpamma ocHOBHOTO 00111er0 00pa3zoBanus o ouonoruu 5-9 knaccel. ABTopsl: B.B.Ilaceunuk, B.B. JlattomuH,
I'. T'. IIBenoB, M.:_«/Ipoda», 201 1r

2. Kamenckuii A. A., Kpukcynos E. A., [Taceunuk B. B., [lIgenos I'. I'. buonorusi. Beegaenue B o01ryro 6uosoruto. 9 kiacc:
MeToaudeckoe nocooue. — M.: [Ipoda, 2014 r.

JlonoHuTEeIbHAS JUTEPATYPA AJsl YUUTEJIA:
Kypun A. A., IBanosa T. B., PeokakoB M. B. Yue6usie mnans! mkon Poccun / mog pen. M. B. PeokakoBa. — M., Ipoda, 2012.
buonorus (Bech mkonpHBIN Kype B cxemax u Tadnuiax) / A.FO. Nonnesa. — M.: Dkemo, 2015.

buonorus B Borpocax u orBetax. Boimyck 2. Meroguueckoe nocooue. — M., ToBapumiectBo HayuHsix uzganuit KMK, 2013.

Onucanue Mecta y4e0HOro nmpeaMera B 0a3uCHOM Y4eOHOM ILJIaHe:

[Ipenmer «buonorusy u3y4yaeTcs Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHus B KaueCTBE 00s3aTEILHOTO IpeameTa: B 9 kiacce
OCHOBHOM IIIKOJIbI OTBOJIUTCS 2 yaca B Hejento, 34 yueOHbIX HeJleb, Bcero 68 ypokoB. B TeueHne rojaa miaHUpyeTCs: IPOBECTH
KOHTPOJIBHBIX Pa0OT, MPAKTUYECKUX PadoT.

2. Coaep:kanue y4eOHOro nmpeamera.



BBenenue (3 4)

buonorus Hayka o XUBOW mpupoje. 3HadyeHHE OWOJIOTMYECKUX 3HAHWN B COBpeMeHHOU >ku3HH. [Ipodeccuu, cBsizaHHBIE C
ounonorueil. Metonpl uccnenoBanus ouonoruu. Ilonstue «ku3Hb». COBpeMEHHbIE HAYUYHbIE TPEACTABICHUS O CYIIIHOCTH KU3HH.
CBoOMCTBa KUBOTO. YPOBHU OpraHU3aIMHU KUBOU IPUPOIBI.

JleMoHCTpanus

[TopTpeTsl y4€HBIX, BHECIIMX 3HAYUTEIbHBIN BKJIAJ] B pa3BUTHE OMOJIOTUYECKON HAYKHU.

Paszgen 1. Mosekyasipabiid yposedb (10 1)

OO01mas xapakTepucTUKa MOJIEKYJISIPHOTO YPOBHSI OopraHu3anuu >kuBoro. Cocra, CTpoeHHe U (PYHKIIMM OPraHUYECKUX BEIIECTB,
BXOJIAIIMX B COCTaB >KMBOIO: YIJIEBOJIbI, JIMMH/IbI, OETTKHU, HYKJIEUHOBbIE KUCIOTHl, AT® U apyrue opraHu4ecKue COCAMHEHHUS.
buonornueckue karanuzaropsl. Bupycel.

JdeMoucTpanus

CxeMbl CTPOEHUS MOJIEKYJT XMMUYECKUX COEUHEHUM, OTHOCAUIUXCSI K OCHOBHBIM I'PyIIIIaM OPraHUYECKUX BELIECTB.
JlaGopaTopHblie U NpakTH4ecKue padoTbl

Pacmenienne mepokcua Bogopoia GepMeHTOM KaTajaa3on.

Paszpnes 2. Kiierounsiii yposens (15 4)

OO1as XapakTepucTUKa KIETOYHOIO YPOBHSI OpraHu3aiuu *uBoro. Kierka— cTpykTypHas ¥ (PyHKIIMOHAJIbHAs €IMHHIIA
JKU3HU. MeTobl n3ydyeHus KIeTKd. OCHOBHBIE MOJ0KEHUS KIIETOUHOU TeOpUr. XUMHYECKUI COCTAB KJIETKU U €r0 MOCTOSTHCTBO.
Crpoenne knetkn. PyHKIIMU OPraHOUJI0B KIIETKU.

[IpokapuoThl, >yKapuOTbl. XpPOMOCOMHBIM Habop kieTku. OOMEH BEUIECTB M NPEBpAlllEHHEe DJHEPrud — OCHOBa
KU3ZHEJIEATEILHOCTH KJIETKA. DHEpreTuyeckuidi oOMeH B KieTke. Ad’poOHOe W aHa’poOHoe JbixaHue. Poct, pa3Butue u
’KU3HEHHBIN UK KJIeToK. OOI11Ire MOHATHUS O IeJICHUU KIETKU (MUTO3, MeH03). ABTOTPOdBI, FeTEPOTPOPHI.

JdeMoncTpamus

Mopens knetkn. Mukponpenaparsl MUTO3a B KJIETKaX KOPEIIKOB JIyKa; XpoMOCOM. MoJienu - aniuMKalnuy, WUTIOCTPUPYIOIINE
JieJieHue KJeTok. Paciienyienue nepokcuaa BOAOPOa C MOMOIIBI0 (DEPMEHTOB, COJIEPKALINXCS B AKUBBIX KIETKaX.
JlaGopaTopHble U NpakTHYecKue padoTbl

PaccmarpuBanmne KJIETOK PaCTEHUIN U )KMUBOTHBIX ITOJ MUKPOCKOIIOM.

Pa3znes 3. OpranusMeHHbiid ypoBeHb (14 1)



becnonioe u mosioBoe pazMHoOkeHHEe opraHu3moB. [lonoBeie kieTku. OmiogorBopenue. MHIUBUyalbHOE pa3BUTHE OPTaHU3MOB.
buorenernaeckuii 3axkoH. OCHOBHBIE 3aKOHOMEPHOCTH TIepeIadyl HACICACTBEHHOU HHpopManuu. [ eHeTndeckas HempepPhIBHOCTh
KU3HU. 3aKOHOMEPHOCTH U3MEHYUBOCTH.

JleMoHCcTpanus

Mukpornpenapathbl SUIEKICTKH U CIIEPMATO30M/1a ’KUBOTHBIX.

JlaGopaTopHble U NPaKTHYEeCKHE PadOTHI

BrisiBlieHUE M3MEHYHMBOCTH OPraHU3MOB.

Paznen 4. IlonyJISl{HOHHO-BU/I0BOI YPOBEHb (8 4)

Bun, ero xpurepun. Ctpykrypa Buzaa. IIpoucxoxknenue BuAoB. Pa3zBuTHE SBOMIONMOHHBIX NpeAcTaBieHuu. llomynsims—
aJIeMEeHTapHas eIMHUIA dBoJonud. boprba 3a cyliecTBOBaHUE M €CTECTBEHHBINM OTOOP. DKOJOrUsl KaK HayKa. DKOJIOTHYECKHE
daktopsl 1 ycnoBusi cpeabl. OCHOBHBIE TOJIOKEHUS TEOPUM DBOJIONMH. JIBIKYIIME CHIIBI SBOJIONUU: HACIEICTBEHHOCTD,
W3MEHYHUBOCTh, 00ph0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD. [IprcmocobieHHOCTh U €€ OTHOCUTENBHOCTD. VICKYyCCTBEHHBIM
otoop. Cenekiusi. O6pa3oBaHue BUAOB— MUKPOIBOIIONHS. MaKpOIBOTIOIHS.

JlemoHcTpanus

['epbapun, KOJJIEKIMH, MOJETH, MYJSDKA PACTEHWU W KHUBOTHBIX. JKWBBIC pacTeHHUS W KUBOTHBHIE. ['epbapuu M KOJUICKIUH,
WUTIOCTPUPYIOIINE U3MEHYUBOCTh, HACIIEICTBEHHOCTh, IPUCIOCOOJIEHHOCTD, PE3YyJIbTaThl HCKYCCTBEHHOIO 0TOOpA.
JlaGopaTopHble U NpaKTHYEeCKHE PadOThI

N3yuenre Mop@oIOruuecKoro KpuTepus Bua.

IKCKypcus

[TpuyuHbl MHOTOOOpPA3Us BUJOB B IPUPOJIE.

Pa3znen 5. IkocucreMHbIid ypoBeHb (7 4)

buonienos. Okocucrema. buoreonienos. B3anmocsszp nonyssinuii B 6uoreonenose. Llenu nuranus. OOMeH BeIECTB, MOTOK U
MpeBpalleHne SHepTun B OnoreorieHo3e. MckyccTBeHHbIE OMOIIEHO3bI. DKOJIOTUYECKAs CYKIIECCHSI.

JlemoHcTpanus

Komnexiuu, WimocTpupyomue SK0JI0THYECKUe B3aUMOCBSI3H B OMOTreoneHo3ax. Moienu 3KoCUCTeM.

IKCKYpCHA
buoreoneHos.
Pa3znes 6. buochepusbiii yposenn (11 4)



Bbuocdepa u e€ ctpykrypa, cBOiCTBa, 3aKkOHOMEPHOCTH. KpyroBopoT BeliecTB u sHepruu B 6uochepe. IK0I0rnueckue Kpu3nuchl.
OCHOBBI HAallMOHAIBHOIO IPUPOJONOJIB30BaAHNUS. BO3HMKHOBEHHE W Pa3BUTHE KU3HHU. B3IUAlbl, rUnoTre3sl U TEOPUU O
IIPOUCXOKACHNHN )KU3HU. KpaTkas HcTopus pa3BUTH OPraHUYECKOro Mupa. JlokazarenbCcTBa IBOIIOLNAH.

JleMoHCcTpanus

Mopnenu - anmukanuu «brocdepa n yenosek». OKaMeHENOCTH, OTIIEYATKH, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX.
JlaGopaTopHble U NPaKTHYEeCKHE PadOTHI

N3ydeHne naneoHTOJOTHYECKUX JOKA3ATENbCTB IBOIOLMH.

IKCKYPCHA B KpaeBeUECKUN My3el WM Ha Ie0JIOrMYecKoe OOHaKEHHE.

Ne HaszBanue KommuecTtBo OcHOBHBIE BUIbl YU€OHOU 1EATETbHOCTH
pasgena | pasznena pabodel | 4acoB IO
paboyeil | mporpamMmbl paboueit
IPOrpPaMMBI Iporpamme
Beenenue. 3 Y4YeHHK N0JYYNT BO3MOKHOCTh YCBOUTh NNOHATHA :
buonorus - , bopMupyemble B X0/1€ U3YUECHHSI TEMBI: «OHOJIOTHUS,
HayKa «MHUKOJIOTHUS, «OPHOJIOTHUSY, «AJIbIOJIOTUSY, «1ale000TAaHUKAY, KTEHETHKAY,
0 JKUBOU MTPUPOJE «Onopu3nKa», «<OMOXUMHUS, «KPATUOOHOTIOTHS, KKOCMUYECKask OMOJIOTHS.
XapakTepusyroT OHOJIOTHIO KaK HAyKy O *KHBOM npupone. PackpbiBaroT
3HAYEHUE
OMOJOTMYECKUX 3HAHUM B COBPEMEHHOM XU3HU. [[puBOAST npuMepsl
npodeccuit,
CBS3aHHBIX ¢ OMoJoruen. beceayroT ¢ OkpykarouuMu o Npodeccusx,
CBSI3aHHBIX ¢ OMonoruen. 'oToBAT npe3eHTanuu 0 NpoPeccusix, CBA3aHHbIX €
ouonoruei. OnpenenstoT NOHATUS, POPMUPYEMBIE B XOJ€ U3YyUEHUS TEMBI:
«HayKay», «KHAyYHOE UCCIIEJOBAHHE)», KHAYUHBIM METO/1», «HAYYHBIH (haKTy,




«Ha6JHOI[eHI/Ie>), QKCIICPUMCHT», KTHUIIOTC3a», «3daKOH».

Pa3znea 1.

MonexkynspHbIit
YPOBEHb

10

YuYeHHK MOJYYUT BO3MOKHOCTh YCBOUTh MOHATHSA :

, bopmMupyemblie B X0/1e U3YUCHUS TEMBI: «OPTAaHUICCKUE

BEIIECTBA», «OCIKI, KHYKICHHOBBIE KUCIOTBD), «YTJIEBOIBD), «KHPHI
(UnuABL)», «OUOTIOTUMEPHDY, «MOHOMEPBDY. ONPEesaoT MOHITHS,
dbopmupyembie

B XOJIC U3YUCHHSI TEMBI: «yTJICBOJIbI, MM CaXxapuIbl», KMOHOCAXAPUIBI»,
«JIMCaXapUIbI», «IOJIUCAXAPUIB), «PH003a», «J1€30KCUPHU003ay», KTITFOK03aY,
«PPYKTO3a», «rajJakTo3a», «Caxapo3ay, «MaIbTo3ay, «JIAKTO3a», «KpaxMai,
«TIUKOTEeHY, «XUTUHY». XapaKTePU3yIOT COCTAB U CTPOCHHUE MOJIEKYIT
YTJIEBOJIOB. Y CTAaHABIMBAIOT IPUYUHHO - CIICJICTBEHHBIC CBSI3H MEXKTY
XUMUYECKUM CTPOCHUEM, CBOMCTBAMH M (DYHKITUSIMU yTIIEBOJOB HA OCHOBE
aHaJIM3a PUCYHKOB M TGKCTOB B YUECOHHKE.

Paznea 2.

Kierounbit
YPOBEHb

15

Y4YeHUK NOJYYUT BO3MOKHOCTh YCBOUTDH NNOHATHA :

, popMHpyeMbIe B XOJI€ U3YUEHUS TEMBI: «KJICTKa», «METOJIbl U3yUCHHS
KJIETKW), «CBETOBAsI MUKPOCKOIIUS», «JIEKTPOHHASI MUKPOCKOTIHUD,
«KJIETOYHAS TEOPUs». XapaKTEPU3YIOT KIETKY KaK CTPYKTYPHYIO U
(GYHKIIMOHANBHYIO €IUHUILY KU3HU, €€ XUMHUYECKHI COCTaB, METObI
nzydeHusi. OOBACHSIIOT OCHOBHBIE MTOJIOKEHUS KJIETOUYHOM TEOPHUH.
CpaBHUBAIOT IPUHITUIIBI PAOOTHI M BO3MOKHOCTH CBETOBOM M DJIEKTPOHHOM
MHKPOCKOIIMYECKON TEXHUKH

Pa3gea 3.

Opranu3MeHHbII
YpOBEHB

14

Y4YeHHUK NOJYYUT BO3MOKHOCTh YCBOUTH MOHATHA :

, bopmMupyemblIe B X0/1€ U3YUEHUS TEMBI: «PA3MHOXKEHUE

OpraHU3MOBY, «0ECI0JIOE PA3MHOKEHHUEY, KIIOUKOBAHUEY, «JICTICHUE TEJIAY,
«CTIOPBD», «BET€TaTUBHOE PA3MHOKEHUEY, IIOJIOBOE Pa3MHOKEHHE,
«raMeThb», «repMadpOAUTH), «CEMEHHUKIY, «TUYHUKN,
«CTIEPMATO30UIbDY, «SIUIIEKIETKNY». XapaKTepU3yrT OpraHU3MEHHbBIN
YpOBEHb OpraHu3aliy >KMBOT0, MPOIECChl OECIOJIOTO U MOJIOBOTO




Pa3MHOXEHUS, CPAaBHUBAIOT NX. OMUCHIBAIOT CITOCOOBI BET€TATHBHOTO
pasMHOXeHUsA. OnpenemnstoT MoHATHS, HOPMUPYEMBIE B XOJI€ U3YICHUS
TEMbI: «OHTOTE€HE3», «3IMOPUOHAIIbHBIN MEPUOJ] OHTOTeHEe3a (IMOPHUOTEHER)»,
MOCTAIMOPHUOHAIBHBIN TIEPUO]T OHTOTEHE3aY», KIPSIMOE PA3BUTHECY», KHETIPIMOE
Pa3BUTHEY, «3aKOH 3apOABIIIEBOTO CXOJICTBA», «OMOTCHETUYSCKHUMA 3aKOHY,
«(huIoreHes3.

Pa3gea 4.

[MonynsaumoHHO-
BHUJIOBOI YPOBEHD

Y4YeHHUK NOJYYUT BO3MOKHOCTh YCBOUTD IOHATHA :

, bopmMupyembie B X0/1e U3YUEHUS TEMBI: «BU]», «<MOP(POIOTUUECKUI
KPUTEPHI BUAA», «PU3HOTOTUIECKUN KPUTEPUH BUA», «T€HETUUCCKHIMA
KpUTEPHUI BUA», «IKOJIOTHUECKUI KPUTEPHI BIIA», «TeorpaduuecKuii
KPUTEPUN BUIA», KUCTOPUUYECKUN KPUTEPUN BUIA», «apeaiDy, «IIOMYJISLNI,
«CBOMCTBA MOMYJISIIINI, «OMOTHYECKHE cooOIecTBay. JlatoT
XapaKTEpUCTUKY

KPUTEPHUEB BUJIA, ITONMYJISITUOHHON CTPYKTYpbI BU1a. ONKMCHIBAIOT CBOMCTBA
nonyJjsiuuid. OOBSICHSIOT POJIb PENPOYKTUBHON U30JSLUU B IOAIEPKAHUU
LEJIOCTHOCTH BUJA. BBINOTHAIOT MPAKTHUECKYI0 pabOTy MO U3yUYEHHUIO
MOP(OJIOTUYECKOTO

KpUTEpHsI BUAA.

Paznea 5.

DKOCUCTEMHBIN
YPOBEHb

Y4YeHHK MOJYYUT BO3MOKHOCTh YCBOUTH MOHATHSA :

, popMHpyeMbIe B XOJI€ U3YUEHHUS TEMBbI: «OMOTHYECKOE

COO0IIECTBOY, «OMOIIEHO3», «IKOCHCTEMAY, «OHoreorneHo3». OMUCHIBAIOT U
CPaBHHUBAIOT SKOCUCTEMBI PA3IUIHOTO ypOBHS. [IpuBOIAT IprMephI
HKOCUCTEM PA3HOTO YPOBHSA. XapaKTEPU3YIOT aKBAPUyM Kak
HCKYCCTBEHHYO dKocucTeMmy OmnpenenstoT moHaTus, popMupyemMbie B X0/
M3YUYCHUS TEMBI: «BHJIOBOE pa3HOOOPA3UE», «BUIOBOM COCTaBy,
«aBTOTPOQBI», KTETEPOTPOPBD», KIIPOAYIIEHTHD, «KKOHCYMEHTBD,
PEAYLEHTEI, «IPYCHOCTBY, «PEIKUE BUIBD», «BUJBI - CPEA000Opa30BATEIIN.
XapakTepusyroT MOP(HOIIOTHYECKYIO M IIPOCTPAHCTBEHHYIO CTPYKTYPY
CO00IIeCTB. AHAIM3UPYIOT CTPYKTYPY OMOTHYECKHUX COOOIIECTB IO CXEME




Pa3gea 6.

buocdepubrit
yYpOBEHb

11

YueHUK NoJYYHT BO3MOKHOCTh YCBOUTh NOHATHS :

: «buocdepa», «BOAHAL Cpeia», «HA3EeMHO-BO3IyIIIHAS

cpena», «Imo4Bay, «OPraHU3MBbI KaK Cpe/la OOUTaHHD), «KMEXaHMIECKOe
BO3/ICHCTBHEY, «(PUIUKO-XUMUIECKOE BO3ICHCTBHEY, «IIEPEMEIICHUE
BEILECTBA», KTYMYC», «(puiibTpanus». XapakTepusyroT ouochepy kak
IJI00AJIbHYIO SKOCUCTEMY.

[TpuBOAT pUMEPHI BO3JCHCTBHSI )KUBBIX OPTaHU3MOB Ha Pa3IMYHbIC CPEIbI
Ku3HU OTNpPeensoT HOHATHS: «OMOTeOXUMUYECKUH IIUKIDY, «OMOTEHHbIE
(muTaTenbHBIE) BEIIECTBAY», «KMUKOTPO(HBIE BEIIECTBAY, «<MAKPOTPOpHBIE
BEIIECTBA», KMUKPOIJIEMEHTBIY.

JlaGopaTopHO-IpaKTHYeCKHEe U KOHTPOJIbLHbIE Pa00ThI

Ne i/
HaumeHnoBanue Bcero N3 Hux:
pa3aesioB U TeM 4acoB JlabopaTopHoO-nIpakTHYECKHE Hara | O6o0maromue u | Jlara
padoThI KOHTPOJIbHbIE
padoThl. IKCKYpPCHH.
BxoaHoil KOHTPOJIb.
IIpomexyTouHas
arrecTanus
1. BBenenue. 3 -
buonorusa - nHayka
0 KUBOU IIPUPOJIE
2. MonekysipHbIi 10 JIab. pad. Ne 1 BX0/1HOM KOHTPOIIb.
YPOBEHb Pacmennenue nepokcuaa O6o0mamuii ypox
BOIOpOJia (hEpMEHTOM KaTajaa3oi Ne 1 o Teme
«Oprannueckue




BCIICCTBA»

3. Kiterounsiit 15 JIad. pa0. Ne 2 O0o0mamuil ypok
YPOBEHb PaccmarpuBanue kineTok Ne 2 CtpoeHune KIETOK
OaKTepHil, paCTEHUHN U )KUBOTHBIX IIPOKAPUOT U DYKAPUOT
0] MUKPOCKOIIOM 1o TeMe
O600maromuii ypoxk
Ne 3 «Jlenenue
KJIETKU»
4. Opranu3MeHHbIN 14 IIpakr. pa6. Ne 1 0600 marmuii ypok
YPOBEHbB Penrenue reneTndeckux 3ajad Ha Ne 4
MOHOTHOPHIHOE CKpELIBaHHE. «nauButyansHoe
IIpakr. pao. Ne 2 pasBUTHE
Pemenue reneTnueckux 3aaad Ha OpraHU3MOB»
HAaCJIEJOBAaHNUE MPU3HAKOB IIPU O06o0mamuil ypok
HEMOJIHOM JOMHHHUPOBAHUU Ne 5 o Teme
IIpakr. pa6. Ne 3 «Perienue
Pelenue reneTnueckux 3aaay Ha TFeHEeTHYECKHUX 3a/1a49»
JTUTHOPHUIHOE CKPEIIMBaHKE O0o0marommuia
IIpakr. pao. Ne 4 YPOK- cemuHap 6 mo
Pemenne reaeTnueckux 3aaad Ha Teme «Cenekuus Ha
HACJIeI0BaHNE IIPU3HAKOB, ciry>x0e ueoBeKa
CUEIUIEHHBIX C MOJIOM
JIao. pa6. Ne 3
BrisiBIeHUE U3MEHUNBOCTH
OpraHu3MOB
5. [TonmynauuoHHo- 8 JIa6. pa6. Ne 4 O06o00maromuii

BUJIOBOM YPOBEHb

N3yuenue mopdoaornyeckoro
KpUTepus

ypoxk Ne 7 «3amura
NPOEKTOB 10




BUJA HCCJIeI0BATEIbCKOM
NeSITeJIbHOCTH
IKOJIbHUKOBY.
6. DKOCUCTEMHBIN 7 - IKekypeus Ne 1 B
YPOBEHb OMOTeoIIeHO3
7. buocdepnsrii 11 - O6o0maromuii
YPOBEHb Ypok- koH(pepeHu st

Ne 8. «3amura
MIPOEKTOB I10
HCCIEeI0BaTEIbCKOM
JIESITEIILHOCTH
Ikckypeus Ne 2
Ha TCOJIOTHYECKOE
OOHa)KEeHUE




3.Jlnanupyembie pe3yabTaThl 0CBOEHHSI KOHKPETHOI0 Y4eOHOr0 MpeaMeTa, Kypca

BBenenue (3 4)

buonorus Hayka o XUBOW mpupoje. 3HadyeHHEe OMOJIOTMYECKUX 3HaHUM B coBpeMeHHOU >ku3HH. [Ipodeccuu, cBsizaHHbBIE C
ouonorueit. Metonb! uccienoBanus ouonoruu. [lonstue «ku3apy». COBpeMEHHBIC HAYYHbBIE MTPEACTABICHUS O CYITHOCTH KU3HH.
CBoiicTBa )KMUBOTO. YPOBHHU OpraHU3aIUU KUBOW MPUPOJIBI.

JlemoHcTpanus

[TopTpeTsl yIEHBIX, BHECIITMX 3HAYUTEIHHBIN BKJIA]] B Pa3BUTHE OMOJIOTHUECKON HAYKHU.

IIpenmMeTHbIE pe3yabTATHI

YYeHHMK NOJYYUT BO3MOKHOCTh YCBOUTDH NOHATHS :

—CBOMCTBA KUBOTO;

—METO/Ibl KCCJICIOBaHUS B OUOJIOTUH;

—3HaueHHE OMOJIOTMYECKUX 3HAHUN B COBPEMEHHOM KU3HH;

—rpodeccuu, CBI3aHHbIE C OMOJIOTHEH;

—YPOBHM OpraHU3aluy KUBOWU MPUPOBI.

Paznen 1. Mosekyasipabiii yposenb (10 1)

OO01mmas xapakTepucTUKa MOJIEKYJISIPHOTO YPOBHS opraHu3anuu kuBoro. Cocra, cTpoeHre U (PYHKIIMH OPraHUYECKUX BEIIECTB,
BXOJSIIMX B COCTaB UBOTO: YTIEBOJIbI, JUMUIbI, OCIKH, HyKJIEUHOBbIE KUCTOThl, AT® u apyrue opraHU4eCKHe COEAUHEHUS.
buonornueckue karanuzaropsl. Bupycel.

JleMoHCTpanus

Cxembl CTpOEHHUS MOJIEKYJT XUMHYECKUX COCAMHEHUM, OTHOCSAIINXCSI K OCHOBHBIM IPYIIIaM OPTaHUYECKUX BEILIECTB.
JlaGopaTopHble U NpaKTUHYEeCKHE PadOThI

Pacmiernienre nepokcua Boaopoa GepMEHTOM KaTala30i.

IIpenmMeTHBbIE pe3yabTATHI

YYeHHMK NOJYYUT BO3MOKHOCTh YCBOUTDH NOHATHSA :

—COCTaB, CTPOCHHE U (PYHKIIMU OPraHUYECKUX BEIIECTB, BXOAAIIMX B COCTaB KUBOTO;




—TMPEICTABIEHUS O MOJEKYISIPHOM YPOBHE OpPraHU3aliu >KUBOTO;
—0C00EHHOCTH BUPYCOB KaK HEKJIETOYHBIX (POPM >KU3HH.

Y4amuecsi H0Jy4UT BO3MOKHOCTb HAYYHUTHCS :

—TPOBOAUTh HECIOXKHbIE OHOJOTMYECKUE HKCIIEPUMEHTBHI I H3Y4YEHHUs CBOWCTB OPraHMYECKUX BEIIECTB M (YyHKUUN
(bepMEeHTOB KaKk OMOJIOTMUYECKUX KaTaIu3aTOPOB.

Pasznes 2. Kiterounsiit yposens (15 4)

OO01as xapakTepucTUKa KIETOYHOIO YPOBHSI OpraHu3ainuu xuBoro. Kierka— cTpykTypHass ¥ (PyHKIIMOHAJIbHAs €AMHUIIA
KU3HU. MeToabl n3ydeHus: KieTkin. OCHOBHBIE MOJO0KEHUS KIIETOYHOM TEOPUU. XUMHYECKUNA COCTAB KIIETKU U €T0 MOCTOSHCTBO.
Crpoenue kneTkd. QyHKIIMU OPraHOUJIOB KIIETKU.

[TpokapuoThl, >yKapuOThl. XpPOMOCOMHBIM HaOop kieTku. OOMEH BeHIECTB M NPEBpalllEHHEe DJHEPrud — OCHOBA
KU3HEAEATEIbHOCTU KIETKU. ODHEpreTuyeckuii oOMeH B KieTke. A’poOHOe W aHa’poOHoe abixaHue. Poct, paszButue u
YKU3HEHHBIN ITUKII KJIeTOK. O0IIIMe MOHATHS O IeTICHUH KIETKU (MUTO3, Mei03). ABTOTPOdBI, TeTEPOTPOPHI.

JlemoHcTpanus

Mopnene knetku. MukponpenapaTel MUTO3a B KJIETKaX KOPEIIKOB JIyKa; XpoMocoM. Mojienu - anIiMKaluy, WUTIOCTPUPYIOIIUE
JieNIeHre KJIeToK. Pacienienue nepokcuaa BoJopoaa ¢ MoMOIIbio (PepMEHTOB, COAEPIKAIIUXCS B KUBBIX KJIETKAX.
JlabopaTopHbIe M IpaKTHYecKue padoThl

PaccmaTpuBaHue KIETOK PACTEHUH U )KUBOTHBIX 11O MUKPOCKOIIOM.

IIpeameTHbIE pe3ybTaThI 00y4eHUSs

Y4YeHUK NOJYYUT BO3MOKHOCTh YCBOUTD NOHATHA :

—OCHOBHBIE METObI U3YUECHUS KIIETKU;

—O0COOCHHOCTU CTPOCHHUSI KIETKU DYKaApHOT U IPOKAPUOT;

—(yHKIHUYA OPTaHOUIOB KJIETKH;

—OCHOBHBIE IOJIO)KECHUS KJIETOYHOM TEOPUH;

—XHUMHUYECKUM COCTAB KIICTKH;

—KJIETOYHBIN YPOBEHb OpraHU3aLN KUBOTO;

—CTPOEHHUE KIETKU KaK CTPYKTYPHOH M (PYHKIIMOHAIBHON

€IMHMILIBI KU3HU;

—O0OMEH BEILECTB U MPEBPAILICHHE SHEPTHH KaK OCHOBY JKU3HEAESITEIIbHOCTH KIIETKH;

—PpOCT, pa3BUTHE U KU3HEHHBIN LIUKII KIETOK;




—O0CO0EHHOCTH MUTOTUYECKOTO JIEJICHHSI KIIETKH.

Y4YeHUK NMOJYYUT BO3MOKHOCTh YCBOUTD NOHATHS :

—HCTIOIB30BaTh METO/IbI OMOIOTUIECKON HAYKH M TIPOBOAUTH HECIIOKHBIC OMOIOTHYCCKUE IKCIIEPUMEHTHI JIJIST U3YUCHUS KIETOK
YKUBBIX OPTaHU3MOB.

Paznen 3. OpranuzmeHHblil ypoBeHb (14 1)

becnonioe n mosioBoe pasMHOkeHNE opranu3moB. [lonoBelie kiteTku. OmionorBopenue. MHIUBUAYyAIbHOE pa3BUTHE OPTaHU3MOB.
buorenetnueckuit 3axkoH. OCHOBHBIE 3aKOHOMEPHOCTH Mepelaul HACIeACTBEHHOW HHpopMaluu. [ eHeTnyeckas HempepbIBHOCTD
KU3HU. 3aKOHOMEPHOCTH U3MEHUYMBOCTH.

JdeMoucTpanus

Mukpornpenapatsl SULEKIETKH U CIIEPMATO30M1a KUBOTHBIX.

JlabopaTopHble U NpakTHYecKue padoThl

BrisiBlIeHUE N3MEHYMBOCTH OPraHU3MOB.

IIpeameTHBIE pe3ybTAThI 00y4eHUs

Y4YeHUK NMOJYYUT BO3MOKHOCTh YCBOUTD NOHATHS :

—CYIIHOCTh OMOT€HETUYECKOr0 3aKOHA;

—MeEHO03;

—O0COOEHHOCTH UHJMBUIyIbHOTO PA3BUTHS OPraHU3Ma;

—OCHOBHBIE 3aKOHOMEPHOCTH MEPENAYN HACIIEICTBEHHON

uH(popmaIuy;

—3aKOHOMEPHOCTU U3MEHUYUBOCTH;

—OCHOBHBIE METO/bI CEJIEKIIUN PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB;

—O0COOEHHOCTH PA3BUTHS MOJIOBBIX KIIETOK.

Yyammuecsi IOJyYUT BO3MOKHOCTb HAYUUTHCH :

—OMUCHIBATh OPTraHU3MEHHBIN YPOBEHb OpraHU3aluU KUBOTO;

—pacKpbIBaTh 0COOEHHOCTH OECIIOJIOTO U MOJIOBOTO Pa3MHOKEHHSI OPraHU3MOB;

—XapaKTepU30BaTh OIUIOOTBOPEHUE U €r0 OMOJIOTHYECKYIO POJIb.

Paszneu 4. IllonyasiumoOHHO-BHA0BOM YPOBeHb (8 1)

Bun, ero kpurepun. Crpykrypa Bupaa. IIpouncxoxneHue BuaoB. Pa3Burhe 3BONMIONMOHHBIX mpenactaBieHuil. [lomymsuus—
aJIeMEHTapHas eJIMHUIA BOJIOIMU. bopp0a 3a CyliecCTBOBaHME U €CTECTBEHHBIM OTOOp. DKOJIOTUs KaKk Hayka. JKOJOTMUYECKUE




daktopel u ycnoBusi cpeabl. OCHOBHBIE TOJIOKEHHUS TEOPUM DBOJIONMH. JIBIKYIIME CHIIBI SBOJIOIUU: HACIEICTBEHHOCTD,
M3MEHYHUBOCTh, 00ph0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD. [Iprcmocob1eHHOCTh U €€ OTHOCUTENHHOCTD. MICKYyCCTBEHHBIM
ot6op. Ceneknust. O6pa3oBaHNue BUJOB— MHKPOIBOJOLNA. MaKkpOIBOIIOIHSL.

JleMoHCcTpanus

['epbapun, KOJJIEKIMK, MOJCTH, MYJISDKA PACTEHWW W JKMBOTHBIX. JKWBBIE pacTeHHS W KUBOTHBIE. ['epbapuu M KOJUICKIUH,
WLTIOCTPUPYIOIINE N3MEHYUBOCTb, HACIEICTBEHHOCTD, IPUCITOCOOIEHHOCTD, PE3yIbTaThl HCKYCCTBEHHOTO 0TOOpA.
JlaGopaTopHble U NPaKTHYEeCKHE PadOTHI

Wzydenne Mop(domornueckoro KpuTepus Bua.

IKCKypcus

[Tpuunnbl MHOTOOOpA3Us BUAOB B PUPO/IE.

[IpenmeTHbIC pE3yNbTATHl 00YUECHUS

Y4YeHHMK MOJYYUT BO3MOKHOCTh YCBOUTh MOHATHA :

—KPUTEPUH BHUJIA U €r0 MOMYJISAIUOHHYIO CTPYKTYPY;

—9KOJIOTHYECKHE (PaKTOPHI U YCIIOBUS CPEIbI;

—OCHOBHBIE TIOJIOKEHHUsI TeopuH oo Y. /lapBuHa;

—IBYDKYIITUE CHITBI DBOJTIOITUH;

—IIyTH TOCTHXKEHUSI OMOIOTHUECKOTO Mporpecca;

—TIOMYJISAITMOHHO-BUIOBOH YPOBEHb OpTraHU3aINN KHUBOTO;

—pa3BHUTHE HYBOJIOIMOHHBIX MPEACTABICHUM;

—CHHTETHUYECKYIO TEOPHUIO IBOJTIOIIHH.

Yuanuecsi H0Jy4UT BO3MOKHOCTH HAYYHTHCS :

—HCMOJB30BaTh METO/IbI OMOJIOTMYECKOM HAYKH U MPOBOIUTD

HECJIOKHBIE OMOJIOTHYECKUE IKCIIEPUMEHTHI JIJIsl U3YYEHHUS] MOP(OIOTHIECKOTO KPUTEPHS BUIIOB.

Pa3znen 5. IkocucreMHblid ypoBeHb (7 4)

buoneno3. Dkocucrema. bruoreoneno3. BzanMocs3p nomynsaiuii B ouoreorienose. Llenn nuranus. OOMeH BemIeCTB, MOTOK U
MIpEeBpaIlCHUEe SHEPTUH B OnoreorieHo3e. VIcKycCcTBEeHHBIE OMOIIEHO3bI. DKOJIOTUYECKAs CYKIIECCHSI.

JeMoHCTpanus

Konnexunu, WIIOCTpUPYIOINE YKOJIOTUIECKUE B3aUMOCBSI3U B OMoreoeHo3ax. Moienn SKOCUCTEM.




IKCKypCcus

buoreoneHos.

IIpeameTHbIe pe3yabTaThl 00y4YeHUsI

Y4YeHHUK N0JYYUT BO3MOKHOCTb YCBOUTH NOHATHS :

—OIpeAENICHUs] IOHATUI: «COOOUIECTBOY, «IKOCUCTEMAY, «OMOr€OLIEHO3);

—CTPYKTYPY Pa3HbIX COOOIIECTB;

—TMPOLECCHI, MPOUCXOASAIINE MPU NEPEXOAE C OAHOTO TPOPUUYECKOTO YPOBHS HA JPYTOM.

Yuanuecsi 0Jy4UT BO3MOKHOCTh HAYYUThCSH:

—BBICTPAUBATD LIETIM U CETU MUTAHUS JUIsl pa3HBIX OMOIIEHO30B;

—XapaKTepU30BaTh POJIU MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB.

Pa3znen 6. buocdepusbiii yposenn (11 1)

buocdepa u e€ ctpykrypa, cBOicTBa, 3aKkOHOMEpHOCTH. KpyroBopoT BeliecTB 1 sHepruu B 6uochepe. IK0I0rnueckrue Kpu3nuchl.
OCHOBBI HAallMOHAJIBHOIO IPUPOJONOJIB30BaHN. BO3HMKHOBEHHE W pPa3BUTHE KWU3HHU. B3IAbpl, rUnoressl U TEOPUU O
IIPOUCXO0KJIEHNH KU3HU. KpaTkas uCTOpusl pa3BUTHsI OPraHUYEcKoro Mupa. JlokazaTenbCTBa HBOJIIOLUY.
JleMoHCTpanus

Mopnenu - anmukauuu «brocdepa n yenoek». OKaMeHENOCTH, OTIIEYATKH, CKEJIEThI TO3BOHOUHBIX )KUBOTHBIX.
JlaGopaTopHble U NpaKTHYEeCKHE PadOThI

N3yyeHue naneoHTOIOrMYEeCKUX TI0KA3aTeNIbCTB 3BOJIOLIMH.

IKCKypcus

B kpaeBemueckuii Mmy3ei WM Ha reoJornyeckoe 0OHaKEeHuUe.

IIpeameTHbIe pe3yabTaThl 00yYeHUs:

Y4YeHHMK MOJYYUT BO3MOKHOCTb YCBOUTH NOHATHSA :

—OCHOBHBIE THIIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3EMIIE;

—O0COOCHHOCTH aHTPOTIOTEHHOTO BO3JICHCTBUA Ha Ouochepy;

—OCHOBBI PAlIMOHAIBHOIO MPUPOIONIOJIb30BAHUS;

—OCHOBHBIE 3Talbl PA3BUTHS KU3HU HA 3eMJIE;

—B3aUMOCBSI31 )KHBOTO U HEXKUBOTO B Onocepe;

—KpYTrOBOPOTHI BEILIECTB B Onochepe;

—3Tarbl HBOJIIOIUU OHochepsI;




—3KO0JIOTHYECKUE KPU3HCHI;

—pa3BUTHE MPEJICTABICHUN O MPOUCXOKICHUH KU3HU U COBPEMEHHOM COCTOSIHUU TPOOIEMBI;

—3HaueHue OMOJIOrMYECKUX HayK B PEIICHUU MPOOIeM palliOHAIBHOTO MPUPOIOTIONb30BAHMS, 3AIIUTHI 3I0POBBS JTIOACH

B YCIIOBUSIX OBICTPOrO M3MEHEHHSI 3KOJOTHYECKOI0 KaueCTBa OKPYKAOLIEH CpeIbl.

Yuamnuecsi 0JIy4UT BO3MOKHOCTh HAYYUTHCS :

—XapakTepu30BaTh OMOCHEPHBIA YPOBEHb OPTaHU3ALUH KUBOTO;

—paccKa3bIBaTh 0 Cpe000pa3yroueil 1esITeIbHOCTH OPraHU3MOB;

—TPUBOJUTH JOKA3aTEIbCTBA IBOJIOIUY;

—JIEMOHCTPUPOBATh 3HAHUE OCHOB 3KOJIOTUYECKON IPaMOTHOCTH: OLIEHUBATh MOCIEACTBUS JEATENHOCTH YEJIOBEKA B IPUPOJIE U
BJIMSIHUE (PAKTOPOB PUCKA HA 3/I0POBBE YEJIOBEKA; BEIOMPATh LI€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JIEUCTBUSAX U MOCTYIIKaX
10 OTHOIICHHUIO K HBOW IPUPOJIE, 310POBbIO CBOEMY U OKPY’KAIOILIUX; OCO3HABATh HEOOXOAUMOCTh AEUCTBUN MO COXPAHEHUIO
010 pazHooOpa3us U MPUPOTHBIX MECTOOOUTAHUN BUJIOB

PacTeHUN U )KUBOTHBIX.

MeranpeameTHbie pe3yJbTaThl 00y4eHH S

Y4amuecsi HOJy4UT BO3MOKHOCTh HAYYHUTHCS :

—OMpeAeNATh NOHATHS, (POPMUPYEMBIE B TPOLIECCE U3YUEHUS TEMBI;

—KJacCu(UUHUPOBATh U CAMOCTOSATEIBHO BBIOMPATh KPUTEPHUH ISl KIAacCU(UKAIUY;

—CaMOCTOATEIbHO  (OPMYJIMPOBATH MPOOJIEMbl HCCIAEAOBAHUS W COCTAaBJIATh MOATAHYI CTPYKTYpy Oymayiiero
CaMOCTOSTEIILHOTO UCCIIEIOBAHNUS;

—TpU BBITIOJIHEHUH JTAOOPATOPHBIX U MPAKTUYECKUX PabOT

BbIOMpaTh ONTUMAJIbHBIE CIIOCOOBI JEHCTBUI B paMKax MPEJIOKEHHBIX YCIOBUI U TPeOOBAaHUI U COOTHOCUTH CBOM JEUCTBHUSA

C IJIAHUPYEMBIMHU pe3yJIbTaTaMH;

—(opMyIMpoBaTh BBIBOJIBL;

—YCTaHaBJIUBATh IPUUMHHO - CIIEICTBEHHBIE CBSA3H MEXAY COOBITUAMH, SBJICHUSIMU;

—TIPUMEHSATH MOJIENIA U CXEMBI JUIsl pelIeHUs yUeOHBIX U MO3HABATENbHbIX 3a/1a4;

—BJIa/IETh IPUEMAMHU CMBICIIOBOI'O YTEHUS], COCTABIIATH TE€3UCHI U IIJIaHbI - KOHCIIEKTHI IO pe3yjIbTaTaM YTECHHUS;
—OpraHU30BbIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMU;

—HCNOJB30BaTh MH(DOPMAIMOHHO - KOMMYHHUKAIIMOHHBIE TEXHOJOTMHA NPHU MOJATOTOBKE COOOLIEHUH, MYJIbTUMEAUITHBIC
MPE3EHTALUN;



—JIEMOHCTPUPOBATH 3KOJOTMYECKOE MBILIJIEHUE U IPUMEHSTh €r0 B TOBCEAHEBHOM KU3HU.
JInyHOCTHBIE pe3yabTaThl 00y4eHHs

—BocnuTanue y y4amuxcsi 4yBCTBa TOPIOCTH 32 POCCUICKYIO0 OMOJIOTMYECKYIO HAYKY;

—OCO3HAaHHE YYaIIUMHUCS, KAKUE MOCIEICTBHS Il OKPYIKAIOIIEH Cpeabl MOKET UMETh Pa3pyIIUTENIbHAS 1E€ATEIbHOCTD
YeJIoBEeKa U MPOSIBJICHUE TOTOBHOCTH K CAMOCTOATEIbHBIM MOCTYIIKAM M IEHCTBUSM Ha OJ1aro Npupobl;
—YMEHHE PeaTn30BbIBaTh TEOPETUUECKUE TO3HAHUS B IOBCEIHEBHOW KU3HH;

—TOHUMAaHKe 3HAaYeHUs] O0y4eHHUs 111 TOBCEAHEBHOM KU3HU M OCO3HAHHOTO BbIOOpa mpodeccuu;
—TMpU3HAHUE TIPaBa KaXJ0ro Ha COOCTBEHHOE MHEHHUE;

—YMEHHE OTCTAauBaTh CBOIO TOUKY 3PEHUS;

—KPUTUYHOE OTHOLIEHUE K CBOUM ITOCTYIIKaM, OCO3HAHME

OTBETCTBEHHOCTH 32 UX ITOCJIEICTBHSL.

Pe3epBHOE BpeMs paciipeiesIeHO MO CIO0KHBIM TEMaM.

9. CucTeMa OLleHKH IUIAHUPYEMbIX Pe3yJIbTAaTOB MO MPeAMeETy

HikaJjabl OLEHKHU

* 5-0ajsIbHAas;

* 100-0ansibHaA (110 pe3yJIbTATAM TECTOB);

[Ipu ucnonw3opanuu 100-0amibHON IMIKATbl MPUHSTA CIEAYIONIAsS CUCTEMA MEPEBOJIA €€ B S-0alIbHYIO:
100 - 90 6amioB = «5»

89 - 656aimoB = «4»

64 - 30 6amma =<«3»

29- 0obamma =«2»

Kprrtepun 1 HOpMBI OLIEHOYHOU NEATENBHOCTH.

Kpurtepuu ocBoenust matepuana:

YcBoenue 6a30Boro ypoBHs He MeHee 50% - «yIOBIECTBOPUTEITHLHO.

YcBoenune 6omee 50% 6a30Boro ypoBHs 1 25% IOBBIIIEHHOTO YPOBHS — «XOPOIIOY.
YcBoenue He meHee 75% 0a30B0ro v 50% MOBBIIIEHHOTO YPOBHS — «OTIMYHO.
Cucrema OLIEHKHU:

O1eHKa yCTHOTO OTBETA yYaIIuxcs




Otrmerka "5" craBuTtcs B ciiy4yae:

1. 3HaHus, TOHUMaHUs, TTTyOMHBI YCBOCHUS 00y4arOmUMCs BCero 00bEMa mporpaMMHOT0 MaTepuasa.

2. YMeHus BBIACNATD [VIaBHBIE MOJOXKEHHS B H3yUYeHHOM MaTepuale, Ha OCHOBaHUHU ()aKTOB M MPUMEPOB 000011aTh, 1€1aTh
BBIBO/IbI, YCTAHABIIMBATH MEXXIIPEAMETHBIC U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH MIPUMEHSIET MOJIyICHHbIC 3HAHUS B
HE3HAKOMOW CHUTYalUH.

3. OTcyTcTBHE OMMOOK M HEAOUYETOB IIPU BOCIIPOU3BEICHUN H3yUYEHHOTO MaTepHala, Py YCTHBIX OTBETAaX YCTPaHECHUE
OTJENIbHBIX HETOYHOCTEH C TTOMOIIBIO TOTIOTHUTEIHHBIX BOIIPOCOB YUUTEISA, COOMIOACHNE KYIbTYPhl YCTHOM PEYH.
Otmerka "4":

1. 3HaHUe BCEro M3y4yeHHOT0 MPOrpaMMHOTO MaTepuara.

2. YMeHHUii BBIJIEIATH TJIaBHBIE TIOJIOKEHHS B UI3yYEHHOM MaTepuaie, Ha OCHOBaHUU (aKTOB U MPUMEPOB 0000IIaTh, 1€TaTh
BBIBOJIbI, YCTAHABJIMBATH BHYTPUIIPEIMETHBIC CBSI3U, TPUMEHSTH MOJIyYCHHbIC 3HAHUS Ha MPAKTHKE.

3. HeznauurtenbHble (HerpyObie) OMIMOKU M HEJOUYETHI IPU BOCIIPOU3BEIEHUN U3yUEHHOT0 MaTepHaa, COOJI0IeHUE OCHOBHBIX
MIPaBUII KyJIBTYPhl YCTHOW PEUH.

Otmetka "3" (ypoBeHb NPEICTABICHHI, COUETAIOIIUXCS C AJIEMEHTAMH HAYYHbBIX TTOHSATUH):

1. 3HaHue U yCBOEHHE MaTepHalia Ha YPOBHE MUHUMANbHBIX TPeOOBaHUI MPOTrpamMMBbl, 3aTPYAHEHHUE MIPH CAMOCTOATEIHLHOM
BOCIIPOU3BEIAEHUH, HEOOXOJUMOCTh HE3HAYUTENBHOW TOMOILN MTPENOIaBaTEIs.

2. Ymenue paboTaTh Ha ypOBHE BOCTIPOU3BEICHHSI, 3aTPYyTHEHUS TIPU OTBETaX Ha BUIOM3MEHEHHBIE BOMPOCHI.

3. Hanmuume rpy06oii ommOKy, HECKOTBKUX HETPYOBIX MPH BOCTIPOM3BEACHUH H3YUSCHHOTO MaTepraia, He3HAYUTEeIIbHOE
HECOOJTI0ICHNE OCHOBHBIX MIPABHJI KYJIBTYpPhl YCTHOU pPeUHn.

Ortmerka "2'":

1. 3HaHue ¥ yCBOEHHE MaTepHuala Ha YpOBHE HUXKE€ MUHUMAJIIbHBIX TPEOOBAHUM MPOTPAMMBbI, OTJEIbHBIE MTPEACTABICHUS 00
U3YYEHHOM MaTepuare.

2. OTcyTcTBHE YMEHUN paboTaTh Ha ypPOBHE BOCIIPOU3BEICHNUS, 3aTPYJHEHMSI IPU OTBETAX HA CTaHAAapPTHBIE BOIPOCHI.

3. Hanuure HeCKOIbKUX rpyOBIX OMMOOK, OOJBIIOr0 Ynciaa HErpyObIX MPU BOCIIPOU3BEACHUN U3YUEHHOTO0 MaTepuaa,
3HAYUTENIbHOE HECOOII0IEHIE OCHOBHBIX MPaBUJI KYJIbTYPhl YCTHOM pedH.

OueHka BbINOJTHEHNS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT

Otmerka "S" craBUTCS, €CIIM YUYECHHUK:

1.IIpaBunpHO onpenenns Ueab ONbITA.

2. BoimonHui padboTy B OJHOM 00bEME € COOTI0IEHUEM HEOOX0AUMOM MOCIIEI0BATEILHOCTH MPOBEACHUS ONBITOB U U3MEPEHUH.



3.CaMOCTOATENBHO U PALIMOHAIBHO BHIOPAJ U MOATOTOBUII JIJIs OIBITa HEOOX0UMOE 000PYAOBaHKE, BCE OIBITHI MPOBEI B
YCIIOBUSIX U PEKMUMaX, 00€CIIEUNBAIONINX OJyUYEHUE PE3yIbTaTOB U BHIBOJOB C HAMOObILIEH TOYHOCTHIO.

4.Hay4HO rpaMOTHO, JJOTHYHO OIKCaN HaOI01eHusI U cPOopMyITUpPOBaj BBIBOABI U3 OMbITa. B mpeacTaBieHHOM OTUeTe
MPaBIJIBHO U aKKYpPATHO BBITIOJIHIII BCE 3aMTUCH, TAOIUIIbI, PUCYHKH, TPa(UKH, BEIYUCICHUS U CJeNIal BBIBOIBI.

5. IlposiBnsieT OpraHU3alMOHHO-TPYIOBBIE YMEHUs (TIOIEPKUBACT YUCTOTY pab0Yero MecTa U MOpsI0K Ha CTOJIe, SKOHOMHO
UCIIOJIB3YET PACXOJIHbIE MaTePUAIIbI).

6.OKCTIIEpUMEHT OCYIIECTBIISIET M0 TUIaHy ¢ yYeTOM TEXHHKHU 0€30MaCHOCTH U MPaBUJ pabOThI ¢ MaTepUaIaMi U 000PYJOBAHHUEM.
Otmetka "4'" craBUTCH, €CJIH YYCHHUK:

1. OnbIT IPOBOAMI B YCIOBUSIX, HE 00ECTIEUMBAIOLIUX JOCTATOUHON TOYHOCTH U3MEPEHUH.

2. Vnu Gp10 JOMYIIEHO ABA-TPU HEJOYETA.

3. Nnu He Gonee oHOM HErpyOOil OIITMOKM U OJTHOTO HEJ0YeTa.

4. Inu sKCTIEpUMEHT MPOBEJIEH HE MOJTHOCTBIO.

5. inu B onuicanuu HaOJIOIEHUI U3 OIBITA JOIYCTHII HETOYHOCTH, BBIBOBI C/IEJIAJl HETIOJIHBIE.

OrMmerka 3" craBuTCH, €CJIN YUYCHHUK:

1. IIpaBUIIbHO OMPEIETHII IIeJIb OTbITa; PAa0OTy BBHIMOJIHAET MIPABUIBHO HE MEHEE YeM HAIOJIOBHHY, OJHAKO 0OBEM BBITIOJTHEHHON
YaCcTH TAKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIE PE3YJIbTATHI U BHIBOJIBI 0 OCHOBHBIM, IPUHIIUITMAIBHO BAXKHBIM 3a7ja9aM
paboTHI.

2. Nnu nonbop 060pynoBaHus, 00bEKTOB, MATEPUAJIOB, a TAKXKE PAOOTHI M0 HaYaly OMbITA MTPOBEJI C TOMOILBIO YUUTEIIS; WU B
XO07Ie TIPOBEICHHUS OTbITa M U3MEPEHUH ObUIH JOIMYIIEeHbI OIIMOKHA B ONTMCAHUH HAOII0IeHUH, (OPMYTUPOBAHUHU BHIBOJIOB.

3. OnbIT TPOBOAMIICS B HEPAIMOHATIBHBIX YCIOBHSIX, YTO MPUBEIO K MOTYYECHUIO PE3yJIHTATOB C OOJbIIEH MOTPEITHOCTHIO; HITH B
oT4€Te OBLIN TOMYLIEHBI B OOLIEH CI0KHOCTU He OoJiee ABYX OLIMOOK (B 3allUCAX €IUHUL], U3MEPEHUSX, B BBIYUCICHUSIX,
rpa¢ukax, Tabnmiax, cxemax, u T.1.) He IPUHLUIINAIBHOIO JAJI JAaHHOM paboThl XapakTepa, HO MOBJIMSABILINX HA PE3YyJIbTaT
BBITNOJTHEHHUSL.

4. JlomyckaeT rpyOyro omuOKy B X0JIe dKCTIEpUMEeHTa (B 00BsICHEHHH, B 0(OPMIICHUH PabOThI, B COOJIFOACHUH TTPABHII TEXHUKHU
Oe3omacHOCTU IpH paboTe ¢ MaTepraiaMu U 000pYI0BaHUEM ), KOTOpasi UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEINS.

OrMmerka '"2'" cTaBUTCH, €CJIN YUYCHHUK:

1. He ompenenui caMOCTOSTENBHO 1IEIh OIBITA; BHITOJHUI pab0Ty HE MOTHOCTHIO, HE TIOATOTOBHII HY>KHOE 000py0BaHNE U
00BEM BBITTOJIHEHHOM YacTH paboThl HE TIO3BOJISET CIENATh IPABUIIbHBIX BHIBOJIOB.



2. Ummn OIIBITHL, U3MCPCHHA, BBIYHUCICHUA, Ha6J'HOI[eHI/I$I IIPOU3BOIUIIMCH HCIIPABHUIIBHO.

3. inu B xoae paboThl U B OTUETE OOHAPYKUIUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHBIE B TpeOOBaHUIX K oreHKe "3".
4. lomyckaet nBe (1 OoJiee) TpyObie OmMOKH B X0/I€ SKCTICPUMEHTA, B 00BSICHEHUH, B 0pOpMIICHUH pabOThI, B COOTIOICHUN
IpaBUJI TEXHUKH 0€30MaCHOCTH IIPH padoTe ¢ BEIIECTBAMH U 000PYI0BaHUEM, KOTOPHIE HE MOKET UCIIPABUTH JAXKE 110

TPEOOBAHUIO YUUTETIS.

OueHka caMOCTOATEIbHBIX MUCbMEHHBIX M KOHTPOJIbHBIX PadoT.

Otmerka "S" craBuUTCH, €CJIM YYCHHK:

1. Boinonaui paboty 0e3 o1mdoK 1 HEJIOUETOB.

2. Jlonyctun He 60j1€e OJJHOTO HEA0YETA.

OtMmeTka 4" cTaBUTCS, €CIIM YUEHUK BBIMOJIHUI pa0OTy MOJHOCTHIO, HO JIONYCTHJT B HEM:
1. He 6osee omHOM HErpyOOI OMMOKHA M OJTHOTO HEJI0YeTa.

2. lnu He Gosee ABYX HEAOUYETOB.

OtMmeTka "3" cTaBUTCS, €CIIM YUYCHUK MPABUIIBHO BHITIOJIHUI HE MeHee 2/3 paOOThl WU Oy CTHII:
1. He 6onee aByx rpyObIX OIIMOOK.

2. Nnu He 601ee ogHOM Tpy00il U 01HOM HETPYOOH OMIMOKM M OJHOTO HEAOYETA.

3. Nnu He Oonee NByX-Tpex HErpyObIX OIMOOK.

4. Vinu ogHOM HErpyOo# OMIMOKY U TPEX HET0UYETOB.

5. Vnu npu OTCYTCTBUM OLIMOOK, HO TIPU HATMYUU YETHIPEX-TISATH HEJOUYETOB.

Otmertka "2'" craBuTCS, €CIIM YYEHUK:

1. JomycTun unciio omubOK ¥ HEA0UETOB MPEBOCXOAAIIEE HOPMY, ITPU KOTOPOI MOKET ObITh BhICTaBJICHA OIlcHKa "3".

2. Unu ecnu IMpaBHUJIBHO BBITTOJIHUII MCHCC ITOJIOBUHBI pa6OTI>I



4. TeMmaTn4yeckoe IJIAHMPOBAHHE

Bcero Bcero B Tom yucie
4acoB 110 4acoB 110
No nporpamme | Ghakty
n/m | Tema
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2 e S 2E68 | 5
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23 ) © o &8 | >
S S = S &g & K
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Beenenue 3
1. | YpoBHM opraHu3anuu )KUBOW Npupoasl | 62
MoneKyJIsIpHbI YPOBEHb 10 1 1
KieTouHslil ypOBEHB 14 1 2
OpraHu3MeHHbIN YPOBEHb 14 4 1 3
[TonynaMoOHHO-BUI0BOM YPOBEHD 8 | 1
DKOCHCTEMHBIN YPOBEHB 7
brocdepHsblil ypoBeHB 11 1
2. | Pe3epsn 0
Hroro: 67




S5.KajeHgapHo- TeMaTH4ecKoe IVIAHMPOBaHH e

Ne | Tema Jara Kon-Bo | Tun OcHOBHBIE Bun yueOHol fesiTennbHOCTH Dopmbl
n/ IIPOBEJICHUSI | YaCOB YpOKa | BOIIPOCHI OpraHu3aluu
I coZlep KaHUs y4eOHO-
wiad | paxr MT03HABATEIbHO
17§
JEeSATEIBHOCTH
oOyJarommxcs
1 |2 3 4 5 6 7 9
Baenenne (3 gaca)
1 | buonorus — nayxka | 01.09 1 YUH | buonorus — | YYeHHMK NOJYYUT BO3MOKHOCTD KomnexktuBHas,
0 JKUBOU IIPUPOE M HayKa o YCBOUTH NOHATHSA (OPMUpPYEMBIE B | UHIUBUYAJIbH
KUBOI XOJI€ U3yUEHUS TEMBI: «OUOJIOTUA», | as
IpUPOJE. «MHKOJIOTHUSY, «OpUOIOTUS»,
3HaueHue «aJBroJIOTUs», «I1aJe000TaHUKAY,
OMOJIOTHYECK | «T€HETHKa», «Ono(dH3nKay,
WX 3HAHUH B | «OMOXUMHUS», «PATHOOHNOIIOTHS,
COBPEMEHHOM | «KOCMHYECKasi OMOJIOTHS.
KU3HH. XapakTepusyroT OMOJIOTHIO KaK
[Ipodeccun, | HAyKy O )KMBOU MPUPO/IE.
cBA3aHHbIe ¢ | PackpbIBaroT 3HaueHue
ouonoruen OMOJIOTUYECKUX 3HAHUU B

COBPEMEHHOM KU3HU.

[IpuBonaT npumepsl podeccuid,
CBSI3aHHBIX C OMOJIOTHEH.
becenyror ¢ okpyxarommmMu
(pOACTBEHHMKAMU, 3HAKOMBIMH,




CBEPCTHUKAMH) O TIPOhecCusx,
CBSI3aHHBIX C OMOJIOTHEH.
l'otoBaT npe3enTanum o
npodeccusx, CBSI3aHHbBIX C
OHOJI0THEN, UCTIONB3Y S
KOMIIBIOTEPHBIE TEXHOJIOTHHU

MeTobl 02.09 Kb Iloustue o Y4YeHHMK NOJYYUT BO3MOKHOCTh KosnekTuBHas,
WCCIICIOBAHUS B HayKe. YCBOUTDb NMOHATHSA , popMHUpyeMbIEe | HHIUBUAYAJIbH
OuoJsioruu MerTobl B XOJI€ U3YyYCHHUS TEMBI: «HAYKay, as1, pabora B
Hay4YyHOI'O «HAY4YHOE HCCIICIOBAHUEY, napax.
ITIO3HAHUA. «HAy4YHBIA METO», «HAYUYHBIN
OTamnsl bakT», «HaOIIOICHHUEY,
HAy4YHOTO (QKCIIEPUMEHTY, «TUIIOTE3a»,
UCCIIEJIOBAHU | «3aKOH», KTEOPHUD.
s XapakTepu3yr0T OCHOBHBIE METO/IbI
HAy4YHOT'O TTO3HAHUS, ITAIIBI
HAy4YHOT'O UCCJIEOBAHUS.
CamMocTosTeNIbHO (hOPMYIUPYIOT
poOJIeMbl UCCIIEIOBAHUS.
CoCTaBIISIIOT MOATAITHYIO CTPYKTYPY
OyIyIIero caMOCTOSATEIIbHOTO
HCCJICIOBAHUS
CymHocts xu3au | 08.09 YUH | CymHocTtb Y4eHMK MOJYYNT BO3MOKHOCTh
1 CBOMCTBA KUBOTO M MTOHSATHS YCBOMTb NOHATHS , HOPMUPYEMBIC
(OKU3HBbY. B X0JI€ U3YUCHUS TEMBbI: «KU3HBY,
CBoiicTBa «GKU3HEHHBIC CBOMCTBAY,
YKHUBOTO. «OHMOJIOTHYECKHE CUCTEMBI», «OOMEH
YpoBHU BEILIECTBY, «IIPOIECCHI OMOCUHTE3A U

opraHu3aIuu

paciagay, «pasapaxKuMOoCTby,




AKUBOU «Pa3MHOKEHHEY,

PUPOJIBI «HACJIEICTBEHHOCTHY,
«U3MEHUYUBOCTHY, PA3BUTHUEY,
«YPOBHU OPTraHU3aLINH KHUBOTO».
JlaroT XapakTepuCTUKY OCHOBHBIX
CBOMCTB KHUBOTO.
OOBACHAIOT IPUYUHBI 3aTPYTHCHUH,
CBSI3aHHBIX C ONPEIEIICHUEM
MOHSTHUS «KU3HBY.
[TpuBoasT MpruMepbl OMOIOTUYECKUX
CHUCTEM pPa3HOTO YPOBHS
opranuzanuu. CpaBHUBAIOT
CBONCTBA, NPOSABIISIOIINAECS Y
00BEKTOB KMUBOU U HEKUBOUN
IPUPOIbI

Paznen 1. Monekynsipasiii ypoBenb (10 uacoB)

4 | MonekynspHbIA 09.09 | Kb O6mas YUYeHHK NO0JYYUT BO3MOKHOCTD TecToBbIi
YpOBEHbB: 0011as XapaKTepUCTH | YCBOMTH NOHATHSA , HOpMUPYEMBIE | BXOAHOM
XapaKTepUCTUKA Ka B X0JI€ U3y4YCHUS TEMBI: KOHTPOJIb.

MOJIEKYJISIPHO | «OPTaHUYECKHE BEIIECTBAY,

r'0 YPOBHS «OeNKN», KHYKJIIEMHOBBIE KUCTIOTHDY,
OpraHu3alluU | «YTJIEBOAB), «KUPHI (JIUITHU]IBI)»,
YKUBOTO. «OUOTIOJIUMEPBD), KMOHOMEPHDY.
Oprannvecku | XapakTepu3yrOT MOJIEKYJISIPHBIMA

€ BEILIECTBA: | YPOBEHb OPraHU3AIMU KUBOTO.
Oenkw, OmnuckIBatoT 0COOCHHOCTH CTPOEHUS
HYKJIEMHOBBIE€ | OPraHUYECKHUX BEIIECTB KakK
KHCJIOTHI, OHOTMOIUMEPOB.

YIJIEBO/IBI, OOBSICHAIOT IPUYUHBI U3YUECHUS




YKUAPBI

CBOMCTB OPraHNYCCKHUX BCIIICCTB

6107000791139 8 MMEHHO B COCTaBE KIJICTKH;
buononumep | paznHooOpasusi CBOMCTB
Bl OMOIMOIUMEPOB, BXOSIIUX B COCTaB
MoHomMmepsbl YKUBBIX OPTaHU3MOB.
AHanu3MpyIoT TEKCT yueOHHUKA C
LEJIBI0 CAaMOCTOSITEILHOTO
BBISIBJICHUS] OMOJIOTUYECKUX
3aKOHOMEpPHOCTEH
YrieBoasl 15.09 YU YrieBoasl. YYeHUK NOJYYUT BO3MOKHOCTD
VYraeBoibl, YCBOUTDb NMOHATHSA , popMHUpYyEMBIC
WIn B XO0JI€ U3YUYECHUS TEMbI: «yTJIEBO/IbI,
caxapupbl. WM caxapuibl», KMOHOCAXaAPUIbD»,
MoHocaxapuj | «Iucaxapubly, «IOJIHCaXapuiby,
BI. «pub03ay», «J1e30KCUpUO03a»,
Jucaxapupl. | «TIHOKO3a», KPPYKTO3a»,
[Monucaxapuy | «rajJakTosay, «caxapo3ay,

bI

«MaJIbTO3a», «JIAKTO3a», «Kpaxmain»,
«TIMKOTEH», «XUTUH.
XapakTepu3yrT COCTaB U CTPOEHUE
MOJIEKYJ1 YIJIEBOOB.
YcTaHaBIMBaOT IPUYMHHO-
CJIICACTBEHHBIE CBSI3U MEXIY
XUMHYECKUM CTPOCHUEM,
CBOMCTBaMH U QYHKIIUSIMU
YIJIEBOJIOB HA OCHOBE aHAJIN3a
PUCYHKOB U TEKCTOB B yUEOHUKE.
[IpuBOIAT MPUMEPHI YTIEBOIOB,
BXOJSIIIMX B COCTaB OPTaHU3MOB,




MeCTa UX JIOKaJIN3aluu 1
OMOJIOTHYECKYIO POJIb

JInmma el

16.09

YUH

JIummael.
Kupsr.
['opmoHBI.
OyHKIMU
JIUIINAJIOB:
JHEPreTUYECK
as,
3anacaroias,
3allMTHa,
CTPOMTEINIbHAS

b

peryisTopHas

Yuyenuk IMOJYYUT BOZMOKHOCTD
YCBOUTD IMOHATHSA , B XOJC

U3YYCHUS TEMBIL: «JIHUIHIB»,
(OKUPBD), «KTOPMOHBI»,
«9HepreTudeckast GyHKIHs
JUMHJIOBY, «3anacaromas pyHKuus
JUMUJIOBY, «3alIUTHAS QYHKIUSA
JUMHJIOBY, «CTPOUTEIbHAS (PYHKIIHS
JUMHJIOBY, «PEryIATOpPHAs PYHKIMS
JUIHIOBY.

JIaroT XapakTepUCTHUKY COCTaBa U
CTPOEHHS MOJIEKYJI JIUITHUIOB.
VYcTraHaBIMBaOT NPUYMHHO-
CJIEJICTBEHHBIE CBS3H MEXKIY
XUMHYECKUM CTPOCHUEM,
CBOMCTBaMH U (QYHKIIUSIMHU
YIJIEBOJIOB HA OCHOBE aHAIN3a
PUCYHKOB U TEKCTOB B Y4eOHUKE.
[IpuBoaAT pUMEpPHI JIUNUIOB,
BXOJISIIIMX B COCTaB OPraHU3MOB,
MeCTa UX JIOKaJIU3aluu U
OuosornuecKyto poib. O0Cy)Aar0T
B KJIacce IPOOJIeMbl HAKOTICHUS
KHUPOB OPraHU3MaMH B LIETISX
YCTaHOBJICHHSI IPUIUHHO-
CJIEJICTBEHHBIX CBSI3€H B IPUPOJIE

CocraB u cTpoeHue

22.09

YUH

CocraB u

Yuenuk IMOJIYYUT BOZMOKHOCTD




OEIKOB. M CTPOCHUE YCBOWTb NOHATHS , HOPMHUPYEMBIC
OEIKOB. B X0/ U3YUCHUS TEMBbI: «OCIIKH, WIIN
benku, nn MPOTEUHBD, IIPOCTHIC U CIIOKHBIC
MPOTEUHBI. OeNKM», «AMUHOKHUCIIOTEI»,
[IpocTeie «TOJUTICTITU T, «TIEPBUYHAS
CJIOXKHBIE CTPYKTypa OEIKOB», «BTOPUYHAS
OCIKH. CTPYKTypa OCIKOB», «TpETUUHAs
AMMHOKHCIIO | CTPYKTypa OEJKOBY, «4eTBEPTUYHAS
THI. CTPYKTYpa OEIIKOBY.

[MomunenTua. | XapakTepusyrT COCTaB U CTPOEHUE
[lepBuunasi, | MoJeKysa OEIKOB, TPUUUHBI
BTOpHUYHAS, BO3MOYXHOTO HApYIICHUS
TPETUYHAS U | IPUPOTHON CTPYKTYPHI
YeTBEPTHYHAS | (IeHATYpaIn) OCIIKOB.

CTPYKTYPBI [TpuBOAST MpUMEpPHI IEHATYPAITAH
OEJIKOB. OeNKoB

JleHarypanus

Oenka

Oynkuuu 6enkoB | 23.09 Y1 DyHKIUH Y4YeHHMK NOJYYUT BO3MOKHOCTh
OEJIKOB: YCTAHABJIMBATB MPUIMHHO-
CTPOMTEIIbHAS | CJIEICTBEHHBIE CBA3U MEKIY
, XUMUYECKUM CTPOCHUEM,
JIBUTATENIbHASI | CBOMCTBAMU M (DYHKITUSIMH OEITKOB
, Ha OCHOBE aHaJlM3a PUCYHKOB U
TPAHCTIOPTHAS | TEKCTOB B YUeOHUKE.

, 3aIUTHAS, [IpuBonaT nmpuMepsl OEIKOB,
peryJiaTopHas | BXOJSIINX B COCTaB OPTraHU3MOB,
, CHTHAJIbHAs, | MECT MX JIOKaJIU3alluu 1

SHEPreTUYECK

OMOJIOTMYECKON PoJIn




as,

KaTaJUTUYECK
as

HyxneuHnossie 29.09 Y1 HyxnenHoBbIE | YYEHUK NOJYYUT BO3MOKHOCTD

KHUCIIOTBI KHUCIIOTHI. YCBOWTb NOHATHS , GOpMUpPYEMBIE
Jle3oxkcupubo0 | B X0€ U3yUYEHHUS TEMBI:
HYKJIEMHOBAs | «HYKJIIEMHOBAsl KUCIIOTay,
KHUCIIOTA, WU | «I€30KCUPUOOHYKIEUHOBAS
JIHK. kuciora, win JJHK»,
PuGonyxnens | «puOOHYKICHHOBAS KUCIOTA, WU
oBag kuciaora, | PHK», «a30TucTeie 0CHOBaHUS,
uimu PHK. «aJICHUH», «TYaHUH», KIUUTO3UH,
A3otucteie (TUMUHY, «ypalui,
OCHOBAHUS: «KOMILIEMEHTAPHOCTHY,
aJICHUH, «rpancnoptHas PHK (TPHK)»,
TyaHUH, «pubocomuas PHK (pPHK)»,
LUTO3MH, «unopmanuonnas PHK (uPHK)»,
TUMUH, «HYKJIEOTH», «JIBOMHAs CIIMPAJIb
ypauui. JTHK».
Komniementa | J[atoT XxapakTepuUCTUKY COCTaBa U
PHOCTH. CTPOECHUS MOJIEKYJ HYKJIEMHOBBIX
TpaHcnopTHa | KMCJOT. Y CTaHABIMBAKOT IPUYUHHO-
st PHK CIIEZICTBCHHBIE CBSI3U MEXKIY
(TPHK). XUMHUYECKUM CTPOCHUEM,
Pubocomuas | cBoiicTBamMH U (PyHKUIUAMU
PHK (pPHK). | HyKJIEHHOBBIX KHCJIOT HA OCHOBE
Nudopmanmo | aHamm3a puCyHKOB U TEKCTOB B
HHast PHK y4eOHHKE.

(uPHK).

[TpuBOAAT IPUMEPHI HYKJIEUHOBBIX




Hyxneornn.

KHCJIOT, BXOAAIIINX B COCTaB

JIBoiiHas OPraHU3MOB, MECT UX JIOKAIU3ALUU
Crpaib Y OMOJIOTUYECKOM POJIH.
CocraBisioT 11aH naparpada
yueOHuKa. PemaroT Ouonoruueckue
3aauu (Ha MaTeMaTH4eCKUil pacyerT;
Ha MIPUMEHEHUE TTPUHITUIIA
KOMIIJIEMEHTAPHOCTH)
1 | AT® u apyrue 30.09 YUH | AneHOo3uHTpH | YUYEHHK MOJYYHUT BO3MOKHOCTD
0 | opranuueckue M doc-dar YCBOUTDb NMOHATHSA , popMHUpYyEMBIC
COEMHEHUSA (ATOD). B XOJI€ U3y4YECHUS TEMBI:
KJIETKHU. Anenosunau | «Anenos3untpudoc-pat (ATD)»,
doc-dat «anenosunaudoc-dpar (AD)»,
(A1D). «anerHo3uHMoHopoc-par (AMD)y,
AJIEHO3UHMO | «MaKpOdIpruyeckas CBs3by,
HO-(ocdar (GKAPOPACTBOPUMbBIE BUTAMUHBDY,
(AMD). «BOJIOPACTBOPUMBIE BUTAMUHBD.
Makposprude | XapakTepu3yrT COCTaB U CTPOCHUE
CKas CBS3b. MoJieKyJibl ATO.
Buramunsi [IpuBoAsT MpUMEpHl BUTAMUHOB,
KUPOPACTBOP | BXOJAIIMX B COCTAaB OPraHU3MOB, U
UMbIC U UX OMOJIOTHYECKOHN POJIH.
BOAOPacTBOp | ['OTOBAT BBICTYIUIEHHE C
UMBbIE COOOIIIEHUEM O POJIH BUTAMUHOB B

(GYHKIIMOHUPOBAHUH OpPTaHU3Ma
YyeJ0BeKa (B TOM YHUCTIE C
WCITIOJIb30BAaHUEM KOMITBIOTEPHBIX
TEXHOJIOTUH).

OO0CYXIaf0T pe3yJIbTaThl Pa0OTHI C




OAHOKJIaCCHHUKaMH

camocOopka

B XO0J€ U3YUYCHUA TCMBI. KBUPYCED),

buonornueckue 06.10 VII [TonsiThe o Y4YeHHK NOJYYUT BO3MOKHOCTh JlaGoparopHa
KaTaJIn3aToPbI KaTaau3aTropa | YCBOMTb NOHATHS , GopMupyembie | s1 padota Ne 1.
X. B XO/JI€ U3YUYECHUS TEMBI: «Pacmennenue
buonornyeck | «karamuzatop», «PepMeHT», MEPOKCH/IA
ue «KO(PEPMEHT), «AKTUBHBIN LIEHTP BOJIOpOJA
KaTanu3aTtopsl | pepMeHTay. bepmeHTOM
. ®epMeHT. XapaKTepu3yrT poJjib KaTaJ1azom»
KodepmenTt. | OMOTOTHYECKUX KaTaIUu3aTOPOB B
AKTHUBHBIN KIIETKE.
LEHTP OnuceIBalOT MEXaHU3M PadOThI
dbepmenTa. dbepMeHTOB.
Jlabopamopn | llpuBoasT npumepbl PEPMEHTOB, UX
as paboma JIOKaJIM3aluy B OPTaHU3ME U UX
Pacmierienue | OMOIOrMYECKON POJIH.
NIEPOKCHU/IA VY cTaHaBnMBaOT NPUYUHHO-
BOJOpOJA CJIEICTBEHHBIE CBSI3U MEXKITY
bepmeHnTOM OeJIKOBOM MPUPO0H (PepMEHTOB U
KaTajia3oin ONTUMAaJIbHBIMU YCIOBUSAMH UX
(byHKIHOHUPOBAHMUS.
OTpabaTbIBalOT YMEHUS
dbopMyIMpOBaTh TUTIOTE3HI,
KOHCTPYHUPOBATh, IPOBOAUTH
IKCIIEPUMEHTBHI, OLICHUBATH
IIOJIyYEHHBIE PE3YJIbTAThl HA OCHOBE
coJiepkaHus 1abopaTOpHON pabOThI
1 | Bupycs 07.10 YHUH | Bupycsl. Y4YeHHK N0JYYUT BO3MOKHOCTh
2 M Kancun. YCBOWTb NOHATHS , GOpMUpPYEMBIE




BUPYCHBIX «KaTCU, «CaMoCcOOpKay.
yactull. [{ukn | XapakTepusyroT BUPYCHI Kak
pa3BUTHUS HEKJIETOUHbIE (DOPMBI JKU3HU,
BUpYyCA. OMUCHIBAIOT ITUKJI PA3BUTHUS BUpPYCA.
OnuchIBaOT OOIINIA MJIaH CTPOEHUS
BHUPYCOB.
[IpuBOAST IPUMEPHI BUPYCOB U
3a0051eBaHUM, BBI3BIBAEMBIX UMHU.
OO6cyxatoT nmpoOIeMBbI
IIPOUCXOK/ICHUSI BUPYCOB
1 | O6o6maromuii 13.10 1 OKK Y4eHMK MOJYYNT BO3MOKHOCTh O0600maromu
3 | ypOK 1o Teme VCBOWTH IOHATHA, i ypok Ne 1 o
«MonekyspHbIT c(hOpMHUPOBAHHBIE B XOJI€ U3YUYCHHS | TEME
YPOBEHBY» TEMBL. «Oprannyecku
JIaroT OLIEHKY BO3pacTalOUIEN POIU | € BELIECTBAY.
€CTECTBEHHBIX HayK M HAyUHBIX CamocTosTenb
UCCJIEIOBAaHUN B COBPEMEHHOM Has paboTa 1o
MUpE, IOCTOSTHHOMY IPOLIECCY TeMe,
HBOJIIOLIMH HAYYHOT'O 3HAHUS. COCTOSIIIIas U3
OTpabaTbIBalOT YMEHUS 3-X ypOBHEIi:
bopMyIMpOBaTh TUTIOTE3HI, pPENpPOAYKTUBH
KOHCTPYUPOBATh, IPOBOAUTH oro,
HKCIEPUMEHTHI, OLICHUBATh MPOAYKTUBHOT
MOJIYYEHHbIE PE3YIIbTAThI ou
TBOPYECKOTO.
Paszpnea II. Knerounslii yposens (15 yacos)
1 | Kiterounslii 14.10 | YUH | O6mas Y4YeHHK NOJYYUT BO3MOKHOCTD
4 | ypoBeHb: oOmas M XapaKTepUCTH | YCBOMTH NOHATHSA , GOPMUPYEMBIE
XapaKTepUCTHUKA Ka B X0JI€ U3YUYCHUS TEMbI: «KIJIETKAY,




KJIETOYHOTO «METO/Ibl U3YyUEHHUS KIIETKNY,
YPOBHS «CBETOBask MUKPOCKOIIHSI,
OpraHU3aluU | «3JEKTPOHHAS MUKPOCKOIHUS,
YKUBOTO. «KJIETOYHAS] TEOPUSI.
Kierka — XapaKkTepu3yroT KIETKY Kak
CTPYKTypHasi | CTPYKTYPHYIO U ()yHKIIMOHAIbHYIO
u CAVHUILY )KU3HH, €€ XUMHUCCKUN
(GyHKUIHMOHANB | COCTaB, METOJIbI U3yUEHHS.
Has eguHUIAa | OOBSCHSAIOT OCHOBHBIE MOJOKEHUS
YKU3HU. KJIETOYHOU TEOPHH.
Xumuueckuii | CpaBHUBAIOT MPUHIIUIIBI PAOOTHI U
COCTaB BO3MOYKHOCTHU CBETOBOM U
KJIETKHU. AIEKTPOHHON MUKPOCKOIIMYECKOM
Mertonsl TEXHUKU
U3YUYCHHUS
KJIETKH.
OcHOBHBIE
MOJIOKEHUS
KJIETOYHOU
TEOPUHU
O6mwue cBenenus o | 20.10 YUH | OGuiue Y4YeHHUK NMOJYYUT BO3MOKHOCTh
KJIETKaX. M CBEJICHUS O YCBOWTb NOHATHS , HOPMHUpPYEMBIC
Knerounas CTPOCHUU B X0JI€ U3yUYECHUS TEMBI:
MeMOpaHa KJIETOK. «IUTOTLIA3MaY, «SIAPO»,
[{urorma3zma. | «OpraHOWAB), «<MEMOpaHay,
Snpo. «KJIETOYHasi MEMOpaHay,
Opranouzsl. | «parouutosy, «I IMHOUUTO3Y.
Memb6pana. XapakTepusyloT U CPaBHUBAIOT
KnerouHnas npoluecchl parouurosa u




MeMOpaHa.

ITMHOLHUTO34a.

®darouuTos. OnuceIBat0T 0COOCHHOCTH CTPOSHUS
[IuHOUIMTO3. | YacTel U OPraHOUJOB KIIETKH.
VYcTraHaBIMBaOT NPUYMHHO-
CJICICTBEHHBIC CBSI3U MEXKITY
CTPOCHUEM KJIETKU U
OCYIIIECTBJIICHUEM €10 TTPOIIECCOB
¢darouuTosa, CTpOCHUEM U
GYHKIUSAMH KIETOYHOW MEMOPaHBHI.
Cocrapasitot maH naparpada
1 | Anpo 21.10 VII SAnpo, ero Y4YeHHK NOJYYUT BO3MOKHOCTh
6 CTPOCHUE U YCBOWTb NOHATHS , HOPMHUPYEMBIC
GbyHKIIUY B B X0JI€ U3y4YCHUS TEMBI:
KJIETKE. «IPOKAPUOTHD), «IYKAPUOTEI»,
[TpokapuOThI. | «XpOMATUHY», KXPOMOCOMBD,
DYKapuoThl. | KKaPUOTHID, «COMATUUECKHUE
XPOMOCOMHBI | KJIETKW», «TUTLIIOUAHBIN HAOOPY,
it Habop «TOMOJIOTUYHBIE XPOMOCOMBD,
KJIETKU «TaIJIOUIHBIN HAOOP XPOMOCOMY,
«TaMETBI», «SIAPBIIIKOY.
XapaKkTepu3yT CTPOEHHUE sI/Ipa
KJIETKHU U €0 CBSI3H C
DHJIOIIJIa3MAaTHUECKOU CEThIO.
Pemator Guonornueckue 3agaun Ha
ONpeIeJICHUE YHCIIa XPOMOCOM B
TarJIOMIHOM M JUIIJIOMIHOM Habope
1 | Oupomnasmatuyec | 27.10 YU DHaomia3MaT | Y4eHUK MOJYYUT BO3MOKHOCTD
7 | xas ceTh. WYECKas CE€Th. | YCBOMTH NOHATHS , HOPMUPYEMBIC
Pu6ocomel. Pu6ocomel. B X0JI€ M3YYCHUS TEMBI:




Komrieke Komrureke «IHJIOIUIA3MAaTUYECKasl CEThY,
I'omboxn. I'ompxn. «pUOOCOMBIY, «KOMILIIEKC
JInzocoMsbl JInzocoMsbl I'oabaxuy, «JIM30COMBDY.
XapaKkTepU3yrT CTPOCHHE
MEPEUUCIICHHBIX OPTaHOUIOB KIIETKH
U UX PyHKIMU. Y CTaHABIUBAIOT
MPUYUHHO-CJICICTBEHHBIE CBSI3U
MEXIy CTPOCHUEM U (PYHKIHUSIMU
OMOJIOTUYECKUX CUCTEM Ha MpUMepe
KJIETKH, €€ OPraHOUI0B U
BBITIOJTHAEMBIX UMH (DYHKITUH.
PaboTatoT ¢ muttocTpanusaMu
y4eOHMKA (CMBICJIOBOC YTCHHE)
MuTtoxoHpun 28.10 YU MuToXOHIpH | YYE€HHUK MOJYYUT BO3MOKHOCTD
[Imactune!. u. Kpucrsr. YCBOWTb NOHATHS , GOPMUpPYEMBIE
Knerounsrit ueHrp. [Lmactuper: B XOJI€ U3yYECHUS TEMBI:
JIEUKOIIACTHI, | «\MUTOXOHJIPUNY, KKPUCTHI»,
Oprasou bl XJIOPOIUIACTHI, | «IUIACTUIBI», «JIEUKOIIACTHDY,
JBUKCHMUS. XPOMOIUIACTHI | «XJIOPOIIACTBD, «XPOMOILIACTHI»,
Kiierounsie . I'pansl. «TPaHbl», «KJIETOUYHBIN LEHTPY,
BKJIFOYEHUS Knerounsiit «IUTOCKEINIET», KMUKPOTPYOOUK»,
LEHTP. «UEHTPUOIIN», KBEPETEHO ACICHUS,
LuTockener. | «PECHUUKN», <OKTYTHKH,
MukpoTpy00 | «KJIETOUYHBIE BKIIOUCHHUS.
YKU. XapakTepu3yrT CTPOEHUE
LlenTpuonu. | MepeYUCICHHBIX OPTAaHOUIOB KIIETKH
Bepereno U UX (PyHKIMH. Y CTaHABIUBAIOT
JICTICHUS. MIPUYNHHO-CIICICTBEHHBIE CBSI3H
PecHuuku. MEXy CTPOCHHEM U (DYHKITUSIMHU




KryTtuku. OMOJIOTUYECKUX CUCTEM Ha MpUMepe
Knerounsie KJIETKH, €€ OPTaHOUJIOB U
BKJIFOUEHUS BBITIOJTHSIEMbBIX UMY (DYHKIIUMA.
PaboTatot ¢ mumocTpauusaMu
y4eOHHKA (CMBICIIOBOC YTCHHUE)
1 | Ocobennoctu 10.11 VII [IpoxapuoTel. | YYEHUK NOJYYUT BO3MOKHOCTD JlaGopaTopHna
9 | cTpoeHus KiIeTok DyKapuoThl. | YCBOMTb NOHATHSA , hopMupyembie | 1 paboTa Ne 2
AYKapuoT U AHa3po0BkI. B XOJI€ U3yUYECHUS TEMBI: «PaccmarpuBa
IPOKApUOT Cnopsl. «IIPOKAPHUOTHI», «IYKAPHUOTHI», HUE KJIETOK
UepTsl «aHa’POOBI», «CIIOPHDY. OakTepuii,
CXOJICTBA U XapakTepu3yroT 0COOEHHOCTH pacTEHUH U
paznuuus CTPOEHUSI KJIIETOK IPOKAPUOT U KUBOTHBIX TI0]1
KJIETOK sykapuoT. CpaBHUBAIOT MHUKPOCKOTIOM
MPOKAPUOT U | OCOOEHHOCTHU CTPOCHUS KIIETOK C
AyKapHUOT. LEJIBIO BBISIBJICHUS CXOJICTBA U
Jlabopamopn | paznuuus
as paboma
«Paccmarpus
aHUE KJIETOK
OakTepuit,
pacTeHUN U
KUBOTHBIX
oz
MHUKPOCKOTIOM
»
2 | O0o06maromuii 11.11 OKK Y4YeHUK MOJYYUT BOZMOKHOCTD Oo600marmu
0 | ypok o Teme YCBOUTD IOHATHA , i ypok Ne2
CTPOCHHE KIIETOK chopmupoBaHHbI€ B X0/ie u3yueHus | CTpoeHue
IPOKAPHUOT U TEMBL. KJIETOK




3YKapuoT OTpabaTbIiBalOT YMEHUS MIPOKAPUOT U
(dbopMyITHpOBATH TUTIOTE3HI, AYKapUOT
KOHCTPYUPOBATh, IPOBOAUTH 3anaHus B
JKCIIEPUMEHTHI, OLICHUBATH bopme OI'D
MIOJYYEHHBIE PE3YJIHTAThI
2 | Merabonusm. 17.11 YUH | Accumunsinus | YYEHUK MOJYYUT BO3MOKHOCTD
1 | DHepreTnueckuii M . YCBOWTb NOHATHS , GOpMUpPYEMBIE
0OMEH B KJIETKE JuccuMuiisily | B X0/1€ U3yYEHUS TEMBL:
OKK | ns. «ACCUMMJIISILIUS, « IUCCUMMUIISLINAS,
Metabonusm | «meTabomu3m». OOCYXKIaroT B
Henonnoe KJ1acce poOJIeMHBIEC BOIIPOCHI,
KHUCIIOPOJHOE | CBSI3aHHBIE C TMpoIleccaMu 0OMeHa
dbepMeHTaTUB | BEIIECTB B OMOJIOTHIECKUX
HOE CHCTEMAX.
pacuierienue | OnpeaenstoT NOHATHS,
TJTFOKO3BL. dbopMupyembie B X0JI€ U3yUCHUS
I'mukonus. TEMBI: «HETMOJIHOE KUCITOPOJIHOE
[Tonuoe dhepMEeHTaTUBHOE pacCIICTICHUE
KHCIIOPOJHOE | TJIIOKO3bD», «JIMKOJIN3)», KIOJITHOE
paclIEIIEHUE | KUCIOPOJHOE PacUIEIICHUE
TJTFOKO3BL. TJIFOKO3BD», «KIIETOYHOE JIBIXaHUEY.
Knerounoe XapakTepu3yrOT OCHOBHBIE 3TAIIbl
JIbIXaHUE HHEPTEeTUIECKOTO 0OMEHA B KIIETKaX
OPraHu3MOB.
CpaBHUBAIOT Y3HEPrETUUECKYIO
3 (PEKTUBHOCTD TJIMKOIN3A U
KJIETOYHOT'O JIbIXaHUs
2 | ®OTOCUHTE3 U 18.11 YHUH | 3nauenue YYeHUK NO0JYYUT BO3MOKHOCTD
2 | XeMOCHHTE3 24.11 M (GhOTOCHHTE3a. | YCBOUTH MOHATHS , hopMUpyeMEBIe




CseroBas

B XO0AC U3YUCHUA TCMbI: «CBCTOBAA

2 OKK | daza daza porocuHTE3a», KTEMHOBAS
3 dbotocunTesa. | paza porocunresan, «PpoTonaus
TemHoBas BOJBD»Y, «<XEMOCHHTE3),
daza «XeMOoTpOQbI»,
doTocuHTE3a. | «<HUTPUPUIUPYIOLIUE OAKTEPUNY.
doronus PackpeiBatoT 3HaUeHHE
BOJIbI. doTocuHTe3a. XapaKTepusyroT
XeMOCHHTE3. | TEMHOBYIO U CBETOBYIO (pa3bl
XeMmoTpo(sl. | poTOCUHTE3A IO CXEME,
Hutpudunup | npuBeneHHON B yueOHUKE.
VIOIIHE CpaBHHUBAIOT IIPOIECCHI
OaxTepumn dboTOCHHTE3a 1 XEMOCUHTE3A.
Pemraror pacueTHbie
MaTeMaTHYECKUe 3aauH,
OCHOBaHHbIE Ha (DaKTUUECKOM
OMOJIOTMYECKOM MaTepualie
2 | ABTOTpOdBI U 25.11 YUH | ABTOoTpodbl. | YUEHHK HOJYYUT BO3MOKHOCTH
4 | rerepoTpodnl M I'erepoTpodbl | yCBOUTH NOHATHSA , HOpMUpyeMbIe
. @OTOTPOdBI. | B X0/I€ UBYUCHUS TEMBI:
XeMoTpo(bl. | «aBTOTPO(PBI», «TeTepOTPOdHI»,
Canpodutsl. | «hoTOTPOdBD, «XEeMOTPODH»,
[Tapa3uTtsl. «canpoUThI, «IIapa3uThD»,
I'omozoriHoe | «I'0510301HOE TUTaHUEY.
NUTaHNE CpaBHHUBAIOT OPTaHU3MBI TIO

crocoOy MOTyUYEHHS MUTATETbHBIX
BemecTB. COCTaBIAIOT CXEMY
«Knaccudukanust opraHu3zmMoB 10
Croco0y MUTAHUS C MIPUBEIECHUEM




KOHKPETHBIX IPUMEPOB (CMBICIIOBOE
YTEHHE)

2 | Cunte3 OenKoB B 01.12 YUH | Cunres Y4YeHHK NOJYYUT BO3MOKHOCTh

5 | kneTke M OEJIKOB B YCBOWTb NOHATHS , GOPMUpPYEMBIE
kjeTke. ['eH. | B X0/1€ U3yUY€HUsI TEMBI: «TEH»,
I'eneTnyeckn | «reHETUUECKUUN KO, «TPUILIIET,
1 KOJI. «KOZOHY», «TPAHCKPUIILIU,
Tpunuer. «AHTUKOJIOH», «TPAHCIISLIHS,
Kopon. «IOJTUCOM». XapAKTEPU3YIOT
TpaHCcKkpUMnIM | MpoLecchl, CBSI3aHHbBIE C
s1. OMOCUHTE30M OeliKa B KJIETKE.
AHTUKOOH. | ONMMCBHIBAIOT MPOIIECCHI
TpaHcnsiuus. | TPAHCKPUIIIUUA U TPAHCIIALINHI
[Tomucoma IIPUMEHSIS] TPUHLUIT

KOMIIJIEMEHTAPHOCTH U
TEHETUYECKOro KOJa
2 | JlenieHHEe KIETKH. 02.12 YUH | XKu3HeHHbI | YYEHUK MOJYYUT BO3MOKHOCTD
6 | Muto3 M IUKJI KJIETKU. | YCBOUTH NOHATHUS , GOpMUpPYEMBIE
VII Muwuro3. B XOJI€ U3YUYECHUS TEMBI: «KMUTO3Y,

Nurepdasa. «uHTepdazay, «mpodaszay,
[Ipoda3za. «meTtadazay, «anadazay,
Mertadasa. «renodazay, «peayTuTuKaIus),
Amnada3a. «XpOMAaTHUJIBI», KLIEHTPOMEPaAY,
Tenodasza. «BEPETEHO ACTCHUS.
Penymukanu | XapaktepusyroT OMOIOTHYECKOe
s1. 3HAYEHUE MUTO3A.
Xpomatuabl. | OnUCHIBalOT OCHOBHBIE (ha3bl
LlenTpomepa. | MuTO3a. Y CTaHABIMBAOT NPUUYUHHO-
Bepereno CJICJICTBEHHBIE CBSI3U MEXKTY




JIEJICHUSL.

MpOAOJIZKUTCIIbHOCTBIO ACIICHUA

JlaGopatopHa | KJIETKHU U NPOJOJIKUTEIIBHOCTHIO

s paboTa OCTaJILHOTO MIEPUO/ia )KU3HEHHOTO

«PaccMOTpeH | IMKJIa KIIETKU

ue

MUKpOIIpenap

aToB C

JEIISIIAMUCS

KJICTKaMH

pacTeHUs»
2 | O6o0maromnii 08.12 1 OKK O0o0IIaroIM
7 | ypOK 10 pasueiy i ypok Ne3

«Knerounsli Jlenenue
YPOBEHB.» KJIETOK.
3amaHus B
dhopme OI'D

3.0pranusMeHHblid ypoBeHb (14 yacoB)
2 | PaamMHOXeHUE 09.12 1 YU OOmas Y4YeHUK NO0JYYUT BO3MOKHOCTD
8 | OpraHu3MoB XapaKTEPUCTH | YCBOUTh NOHATHA , HopMupyemMbie

Ka B X0JI€ U3y4YCHUS TEMBI:

OpPTraHU3MEHH | «Pa3MHOXKEHHUE OPTaHU3MOBY,

OT0 YPOBHSI. «becrosioe pa3MHOKECHHEY,

PazMHOXKEHHE | «TTOYKOBAHUEY, «IEJICHUE TEIa,

OPTraHU3MOB. | «CIIOPBD», «BET€TaTUBHOE

becnionoe Pa3MHOKEHHUE», «ITOJIOBOE

Pa3MHOXKEHHUE | PA3MHOXKEHHUEY», «TaMEThI»,

. «repMadpoIUTHIY, KCEMEHHUKI,

[ToukoBaHue. | «IMYHUKWY, «CIIEPMATO30UIBIY,

Jlenenue tena

CIUNEKIIETKN.




HaJIBOE. XapakTepu3yroT OPraHU3MEHHbBIN
Crnopsl. YPOBEHb OpPraHU3alMU KUBOTO,
BereratuBHoe | mpoliecchl 0€CoI0ro u moJioBOro
Pa3MHOKEHUE | Pa3MHOKEHUS, CPABHUBAIOT UX.
. [TonoBoe OnuceIBaroOT CIOCOOBI
Pa3MHOXKEHUE | BET€TATUBHOI'O Pa3MHOKEHUS
. ameTsl. pacTeHUN.
I'epmadpoaut | IlpuBoasT mpuMepbl OpraHU3MOB,
BI. Pa3MHOXKAIOLIUXCA MMOJOBBIM U
CeMeHHHMKHU. | OECIOJIBIM ITyTEM
SnaHuKy.
Cnepmaro3ou
JTBI.
SinekneTku

2 | PazButue nonoseix | 15.12 YUH | Cragun Y4YeHHK NOJYYUT BO3MOKHOCTh

9 | kneTok. Menos. M pa3BUTHSA YCBOWTb NOHATHS , GOpPMUpPYEMBIE

O1ioa0TBOpEHNE MOJIOBBIX B XOJI€ U3yYECHUS TEMBI:

KJIETOK. «TaMETOTEHE3, KIEPUO]T
l'amerorenes. | pa3MHOMKEHHUS, KIIEPUOL POCTay,
[lepuon «IIepHUOJ CO3PEBAHUSY, «MEN03 D»,
pasMHOXeHUA | «meno3 [I», «konbroranusy,
. llepuon «KPOCCHHI'OBEP», «HAIIPABUTEIIbHBIC
pocra. TEJIbLA», «OIUIOJIOTBOPEHUE,
[Tepuon «3UT0Ta», KHAPYKHOE
CO3pEBaHMs. | OIUIOJIOTBOPEHUEY, KBHYTPECHHEE

Meii03: meiio3
I m meiios 11.
Konsroranmus.
Kpoccunrose

OIUIOIOTBOPEHUEY, «IBOMHOE
OIUIOZIOTBOPEHUE Y
MOKPBITOCEMEHHBIX), «IHIOCIIEPM.
XapakTepU3yrOT CTAAUNA PA3BUTHS




p.

MOJIOBBIX KJIETOK M CTaJUU MENo03a

Hanpasurens | mo cxemam.

Hble Tenpla. | CpaBHUBAIOT MUTO3 U MEHO3.

OmnonorBope | OOBACHSAIOT OMOJIOTHYECKYIO

HUE. 3UroTa. | CyIIHOCTh MUTO3a U

HapyxHoe OILIOIOTBOPEHUS

OIIOZI0TBOPE

HUE.

BuyTtpennee

OILIOAOTBOPE

Hue. J[BoitHoe

OILIOA0TBOPE

HUE Y

HOKPBITOCEME

HHBIX.

DHaocnepm

3 | UHauBUIyanbHOE 16.12 YUH | O"rtorenes. Y4YeHUK NO0JYYUT BO3MOKHOCTD
0 | pa3Butue M OMOpHOHAJIbH | YCBOUTDH NOHATHS , HOpMUpPYEMBIE

OpraHU3MOB. 1812815070 B XO/JIC U3YUYCHUS TEMBI:
buorenernueckuit OHTOT'€HE3a «OHTOTEHE3», «IMOPUOHATBHBIN
3aKOH (aMOpuorenes | mepuoji OHTOreHe3a (IMOPUOTEHES)»,

). «TOCTAIMOPHOHATBLHBIN MIEPUOJ

[TocTaMOpHOH | OHTOTEHE3a», KIIPSIMOE PA3BUTHEY,

aIbHBIN CHENpsIMOE Pa3BUTHUEY, «3AKOH

1 (S0)2 (i} 3apOJIBIIIIEBOTO CXOCTBAY,

OHTOr€He3a. | «OMOTE€HETUYECKUI 3aKOHY,

[Ipsimoe «punorenesy. XapakTepuzyrT

pa3BUTHE. nepuojbl OHTOrenes3a. OnuchHBarOT

Henpsamoe

0COOCHHOCTH OHTOTI'C€HE3a Ha




pa3BUTHE.

MIPUMEPE PA3JIUYHBIX TPYIII

buorenernuec | opranu3zmoB. OOBSCHSIIOT
KU 3aKOH. OMOJIOTMYECKYIO CYIIHOCTh
3akoH OMOTEHETUYECKOTO 3aKOHa.
3apOJIBIIIEBOT | Y CTaHABIMBAIOT MPUUYUHHO-
0 CXOJICTBA. CJIC/ICTBEHHBIE CBSI3U HA MIPUMEPE
buorenernuec | >)kKUBOTHBIX C MPSMbBIM U HEPSIMBIM
KU 3aKOH. pa3BUTHEM
dusiorexes
3 | O0oO0maroIMn 22.12 OKK Y4YyeHHUK NOJYYUT BO3MOKHOCTh O0o0maronmn
1 | ypok YCBOMTD NOHATHA , i ypok 4.
chopmupoBaHHbIE B X0Jie n3yueHus | « aauBumgyans
TEMBL. HOE pa3BUTHE
OtpabaThIBalOT YMEHUS OPraHu3MOB»
dbopMyIIMpOBATh TUIOTE3BI,
KOHCTPYUPOBATh, TPOBOAUTH
SKCIIEPUMEHTHI, OIICHUBATh
MOJTYYEHHBIC PE3YJIbTaThl
3 | 3akoHomepHocTH | 23.12 Kb 3aKOHOMEPHO | YUYEHHK MOJYYHUT BO3MOKHOCTD IIpakTuyecka
2 | HaciIegoBaHUs CTH YCBOWTB NOHATHH , hopMupyembie | s1 padoTta Ne 1
PU3HAKOB, HACJIEIOBAHU | B XOJI€ U3YUYECHHUS TEMBI: «Pemenue
YCTaHOBJICHHBIE s IPU3HAKOB, | «THOPUTOJIOTHUECKUI METOY, T€HETUYECKUX
I'. Menpenem. YCTaHOBJICHH | «YUCTHIC TUHUNY, KMOHOTHOPUJIHBIE | 33724 HA
MonorubpumHoe pie [ CKpEIIUBaHU», «AJUICIIbHBIE TCHB, | MOHOTUOPHIHO
CKpeIlMBaHue Meunnenem. «TOMO3UTOTHBIE U TE€TEPO3UTOTHBIE | €
MonHorubpuji | OpraHu3Mbl), «IOMUHAHTHBIC U CKpEIIMBAHUE
HOE peleCCUBHBIE TTPU3HAKNY,
CKpCILUBAHUE | «PACHICIIIIEHUE), «3aKOH YUCTOTHI

rameT».




[luTonmoruuec
KHE OCHOBBI
3aKOHOMEPHO
cTen
HaCJIeI0BaHU
s TIpH
MOHOTUOPUJIH
oM
CKpEILMBAHUU

['ubpuonorun
YEeCKHUU
METO/I.
YucTteie
JINHUH.
Monorubpuu
HbBIC
CKpEIUBaHUS
. AnnenbpHbIe
TCHEI.
I'oMO3UTrOTHBI
eu
reTepO3UTOTH
13(S
OpTaHU3MBI.
JIoOMUHAHTHBI
eH
pELIECCUBHBIE
MPH3HAKH.

XapakTepu3yrT CYyIIHOCTh
rUOPUI0JIOTMYECKOTO METOIA.
OnuchIBaKOT ONBITHI, IPOBOAUMBIE
[".MeHnaenem 1o MOHOTUOPUAHOMY
CKpEUIMBAHUIO.

COCTaBIISIIOT CXEMBI CKPEIINBAHUS.
OOBIACHSIOT IUTOJOTUYECKUE
OCHOBBI 3aKOHOMEPHOCTEM
HacJIeJOBaHMsI IPU3HAKOB MIPU
MOHOTHOPHIHOM CKPELIUBAaHUU.
PemaroT 3agaun Ha MOHOTMOpPUTHOE
CKpeLIMBaHue




Pacmeruienue
. 3aKoH

YUCTOTHI

ramer.

Ilpaxmuuecka

A paboma

Pemenune

TEeHETUYECKUX

3a/1a4 Ha

MOHOTHOPHUTH

o€

CKpeILBaHUE
Henonnoe 29.12 Kb Henonnoe Y4YeHUK MOJYYUT BOZMOKHOCTD IIpakTHyecka
JOMHUHUPOBAHMUE. JOMHUHHUPOBAH | YCBOUTH NOHATHA , hopMupyeMbie | f1 padora Ne 2
I'enoTun n ue. ['eHoTMII | B XO/ZI€ U3YUYEHHUSI TEMBI: «HENOJIHOE | «Pemenue
denotur. U (GEeHOTHI. JTOMUHHPOBAHUEY, KTEHOTHUIL, TEHETUYECKUX
AHanuszupyroniee AHanmu3upyio | «(peHOTUI», «aHATU3UPYIOIIee 3a/1a4 Ha
CKpEIlBaHUE niee CKpEIlUBaHUE». XapaKTepU3yroT HacJIeJOBaHUE

CKpELIMBAaHUE | CYIIHOCTh aHAJIU3UPYIOLIETO IIPU3HAKOB MpU

. ckpeniuBaHus. COCTaBISIOT CXEMBI | HEITOJIHOM

IIpaxmuuecka | ckpemuBaHus. Pemaror 3a1aun Ha JOMHHHMPOBaHU

s paboma HACJIeI0BaHNE NTPU3HAKOB IIPH w»

Pemenune HEIMOJIHOM JOMHHHPOBAaHUU

TE€HETUYECKUX

3a1a4 Ha

HaCJIEI0BaHUE

IIPU3HAKOB

npu

HCIIOJIHOM




JOMHHHUPOBAH
nn

3 | JuruOpuanoe 30.12 Kb JuruOpuaHoe | YYeHMK MOJYYUT BO3MOKHOCTh IIpakTHyecka
4 | ckpeniuBaHue. CKpCIlUBaHUE | YCBOMTHL NOHATHSA , hopMupyembie | a1 pabora Ne 3
3aKkoH . 3aKOH B XOJI€ U3yUYECHUS TEMBI: «Pemenue

HE3aBUCHUMOTO HE3aBUCUMOT | «IUTUOPUIHOE CKPELIMBAHUE, TEHETUYECKUX

HaCJIEJOBaHUS 0 «3aKOH HE3aBUCUMOI0 3a/1a4 Ha
PU3HAKOB HACJIEOBAaHU | HACJIEIOBAHUS [IPU3HAKOBY, IUTUOPUAHOE
s IPU3HAKOB. | IOJUTHOPUIHOE CKpELIUBaHHUEY, CKpEILLMBAHUE
[Monmurubpunn | «pemierka [lenneray.
oe JlatoT XapakTepUCTUKY U OOBACHSIOT
CKpEILMBAaHUE | CYIIHOCTh 3aKOHA HE3aBUCUMOTI'O
. Pemmerka HACJIEOBAaHUs IPU3HAKOB.
Ilennera. COCTaBIISIIOT CXEMBI CKPEIINBAHUS U
IIpakmuuecka | pemietku [lennera.
s paboma Pemarot 3a1aun Ha AMruOpUIHOE
Pemenue CKpEIBaHuE
TEHETUYECKUX
3a/1a4 Ha
JTUTHOPHUTHOE
CKpellMBaHuE
3 | 'eneruka no:na. Kb I'eneruka Y4YeHHK NOJYYUT BO3MOKHOCTh IIpakTuyecka
5 | CuemieHHOE C noJia. YCBOUTH NOHATHSA , popmupyembie | 1 padoTa Ne 4
[10JIOM HacnenoBanu | B Xx01€ M3y4eHUs TEMBI: «Pemienue
HAaCJICIOBaHHE € IPU3HAKOB, | «ayTOCOMBI», «IIOJIOBBIE TE€HETUYECKUX
CLEIUICHHBIX | XPOMOCOMBD), KTOMOTaMETHBIN 3a/1a4 Ha
C TIOJIOM. MIOJD), «T€TEPOraMETHBIN O, HacJICJOBaHUE
AyTOCOMBI. «CLEIJIEHUE TEHA C TIOJIOM). IIPU3HAKOB,




[TomoBsie JlatoT XapaKTepUCTUKY U OOBSCHSIOT | CIICTNICHHBIX C
XPOMOCOMBI. | 3aKOHOMEPHOCTH HACJIEAOBAHHUS TIOJIOMY
['omoraMeTHsl | MPU3HAKOB, CLIETJIEHHBIX C MOJIOM.
nu CoCTaBIAIOT CXEMBbI CKPEILIMBAHMUSL.
reTeporaMeTH | Y CTaHaBIMBAIOT MIPUUYUHHO-
BII TTIOJ1. CJIEJICTBEHHBIE CBSI3M HA PUMEPE
Cuennenue 3aBUCUMOCTH Pa3BUTHS T10JI1a 0OCOOU
reHa C MoJoM. | OT €€ XpOMOCOMHOTO Habopa.
Ilpakmuuecka | PemaroT 3a1a4i Ha HACJIEIOBAHUE
5 paboma IIPU3HAKOB, CLIETJICHHBIX C [10JIOM
«Pemenue
TEHETUYECKUX
3a7a4 Ha
HaCJIEeq0BaHUE
MIPU3HAKOB,
CLETUICHHBIX
C IIOJIOM»
3 | O0oO6maronni OKK Y4YeHUK NMOJYYUT BO3MOKHOCTh Oo0o01IIaronm
6 | ypok 1o Teme YCBOWTD NOHATHA , i ypok Ne 5
«OpraHn3MeHHbIH chopMHupoOBaHHbIE B X0/ u3ydeHus: | «Pemenue
YPOBEHB.» TEMBI. TE€HETUYECKUX
OTpabaTbIBalOT YMEHUS 3a1a9d»y
dbopMyIHpOBaTH TUTIOTE3HI,
KOHCTPYUPOBATh, IPOBOAUTH
DKCIIEPUMEHTHI, OLICHUBATH
MIOJTYYEHHBIE PE3YJIHTAThI
3 | 3aKOHOMEPHOCTH VII 3aKOHOMEPHO | YUYECHHUK MOJYYUT BO3MOKHOCTD JlabopaTopHa
7 | ”3BMEHYUBOCTH: CTH YCBOUTDH NMOHATHSA , popMupyemble | s1 padoTa Ne 3
MoAUGbUKAIIMOHHAS M3MEHUYMBOCT | B XOJ€ U3YUYCHUS TEMBI: «BblsBIEHUE




W3MEHYUBOCTb. u: «U3MEHYUBOCTBY, «MOAU(PUKAIINN», | U3SMEHIUBOCTU
Hopwma peakiun MoaudUKaK | «MOAU(PUKAITMOHHAS OpPraHUu3MOB»
OH-Had W3MEHUYHMBOCTB), KHOPMA PEAKLIIY.
W3MEHUYMBOCT | XapaKTEepU3ylT 3aKOHOMEPHOCTHU
b. MOAU(UKATUOHHON U3MEHYNBOCTH
Moaudukanu | opraHu3MOB.
u. Hopma [IpuBoasAT npuMepsl
peakuuu. MOJIU(PUKALUOHHON U3MEHYUBOCTH
Jlabopamoph | v IPOSIBIICHUI HOPMBI PEAKITUH.
as paboma YcranaBnuBarOT PUUYUHHO-
«BbIsIBIEHHE | CIEACTBEHHBIE CBS3U HA PUMEpPE
W3MEHYMBOCT | OPraHU3MOB C IIIMPOKOM U Y3KOU
151 HOPMOU PEaKILIHH.
OpraHu3MoOBy» | BeIMONHSIOT 1ab0paTopHyto paboTy
10 BBIABJICHUIO U3MEHYUBOCTH Y
OPraHu3MOB
3aKOHOMEPHOCTHU YUH | 3akoHOMEpHO | YUYEHHUK IOJYYUT BO3MOKHOCTD
U3MEHUYMBOCTU: M CTH YCBOUTH NMOHATHUSA, HOPMUPYEMBIC B
MyTallOHHAs U3MEHYUBOCT | XOJA€E U3YUYEHUS TEMbI: «T€HHBIE
U3MEHYUBOCTh u: MyTalAW», «XPOMOCOMHBIE
MYyTallMOHHAs | MyTallMW», KTCHOMHBIE MyTallUN»,
U3MEHUMBOCT | «yTpaTa», «IeJIeLus»,
b. [IpuunHbl | «AYIUIMKALUS», KAHBEPCUSD,
MYTaLUH. «cuHIpoM JlayHay, «IIOJUTUIOUIHS,
I'ennsble, CKOJXULHHY», «KMYTareHHbIE
XPOMOCOMHBI | BEIIECTBAY.
€ ¥ TEHOMHBIE | XapaKTepU3ylT 3aKOHOMEPHOCTH
MYTaI1H. MYTallMOHHON U3MEHYUBOCTH

YTpara.

OpraHU3MOB.




Jleneums.

[IpuBoAAT MpUMEPHI MyTallAN Y

Jlymkanusi. | OpraHu3MOB.
NuBepcus. CpaBHUBaIOT MOAU(PUKALNUU U
Cunnipom myTaruu. O0CyXAar0T IPOOIEMbI
JayHa. VU3MEHUYUBOCTHA OPraHU3MOB.
IHonumnounau
. Konxunumg.
MyrareHsasie
BEIIIECTBA.

3 | OcHOBHBIE METOJIbI VUH | Cenexius. YYeHUK NOJYYUT BO3MOKHOCTD

9 | cenexuuu M ['ubpuauzany | yCBOUTH NOHATHSA , HOpMUpyeMbIe

pacTeHui s. MaccoBbIil | B XOJI€ U3YUYEHUSI TEMBI: «CEJICKLIHS,

oT0op. «TUOpUIU3AIUS», «KMACCOBBIN
NunuBunyans | oT00p», «<MHAUBUAYAIBHBIA OTOOPY,
HBII 0TOOD. «YUCTHIC JINHUN,
Yuctrie «OIU3KOPOICTBEHHOE
JIMHUH. CKPEILIUBAHUEY», KTETEPOZUCH,
biuzkopoacT | «MEXBUAOBAS THOPUAU3ALIUS,
BCHHOE «UCKYCCTBEHHBI MyTareHes»,
CKpCIIIUBaHUE | «OMOTEXHOJIOTHUS», «AHTUOMOTHKU.
.T'ereposuc. | XapakTepu3yrOT METO bl
MexBuaOBasi | CEICKIIMOHHONW PaOOTHI.
rubpuan3anu | CpaBHUBAIOT MacCOBBIN U
s WHINBUY ATbHBIN 0TOOD.
UckyccTBeHH
BIN
MyTareHes.

4 | Cenexuus buorexHonor | Y4eHHUK NOJYYUT BO3MOKHOCTD

0 | >KUBOTHBIX U usl. MPUTOTOBUTH COOOIICHHS K YPOKY-




MUKPOOPraHU3MOB AHTHOMOTHKY | cemuHapy «Ceneknus Ha ciyk0e
YEJIOBEKA»
4 | O0oO6maromuii 1 OKK | Cenekius Ha | YYE€HHUK NOJYYUT BO3MOKHOCTD O0600maromu
1 | ypok-cemunap ciyx0e BrIcTynuTh ¢ COOOIICHUSMH, 171
ITo Teme YyeJloBeKa 00CYKIIal0T COOOIIEHUS C YPOK-
«Cenekuusa» OJIHOKJIACCHUKAMU U YUUTEJIEM ceMUHap
Ne 6 mo Teme
«Cereknus Ha
ciyx0e
YEJIOBEKa»
Pazgexn IV. llonyasiiuoHHO-BU10BOI YPOBEeHb (8 4acoB)

4 | IonmynsimoHHO- 1 VII [TonsTue o Y4YeHHK NOJYYUT BO3MOKHOCTh JlaGopaTopHa
2 | BUIOBOM YPOBEHB: BUJIE. YCBOMTb NOHATHSH , hopMupyembie | s1 padoTa Ne 4
oOras Kpurepun B XO0JI€ U3YUYCHUSI TEMbI: «BU]Y, «3yuenue

XapaKTepUCTHKA BUJIA: «MOPGOIOTHYECKUI KPUTEPHIA Mopdostoruuec
Mopdosioruye | BUaa», «pu3noaoruueckui KOT'O KpUTEPUS
CKMH, KPUTEpPUN BUA», KT€HETUYECKUI BUA»
dbusuosornye | KpUTEPUil BUIA», «IKOJIOTHUECKUM
CKUH, KpUTEPHI BUAA», «reorpaduuecKuii
TCHETUYECKUHN | KpUTEPUN BUIA», KUCTOPUUECKUHI
, KPUTEpUN BUAA», «apean,

SKOJIOTHYECKH | «IIOMYISLUD), «CBOMCTBA

i, MOMYJISAINI, «OMOTHUYCCKHE
reorpadudeck | cooOIIecTBay.

15058 J1aroT XapakKTEPUCTUKY KPUTEPUEB
UCTOPUYECKU | BUJA, HOMYJIAIIMOHHON CTPYKTYPhI
i. Apean. BUJ1a. ONKCHIBAIOT CBOMCTBA
[onymauus. | nomyssauuii. OOBACHAIOT pPOJib
CaolicTBa PENPOAYKTUBHOW U30JISLINU B




HOMYJIALUH.
buortnueckue
coo01iecTBa.
Jlabopamopm
as paboma
«3yueHnue
Mopdosoruye
CKOT'0
KpUTEPUS
BUJIA»

NOJIIepKaHUH LIEJIOCTHOCTH BUJIA.
BrinonusaoT nadbopaTopHyo padboty
10 U3yYEHUIO MOP(OIOTHIECKOTO
KpUTEpHs BUA.

DKOJIOTUYECKUE
(daxTopsl
YCJIOBUS CPEIbI.

YUH

ITonsarue 00
9KOJIOTHYECKH
X (pakTopax.
VcnoBus
Cpepl.
DKOJIOTHYECK
ue (haKkTophI:
aOMOTHYECKHU
e,
OnoTHYeCcKue,
AHTPOTIOTCHH
BIC.
DKOIOTHYECK
W€ YCIOBUS:
TeMIIepaTypa,
BJIQ)KHOCTb,
CBeET.
Bropuunsie

Y4eHMK MOJYYNT BO3MOKHOCTh
YCBOUTDb NOHATHSA , popMHpyeMbIe

B XO/JI¢ U3YUCHUS TEMBI;
«abMOTUYECKUE IKOTIOTUIECKHE
(bakTopbI», «OMOTUYECKUE
AKOJIOTHYECKUE (PaKTOPBD»,
«aHTPOIOTEHHBIC YKOJIOTHUECKIE
(bakTOph», «IKOJTOTUYECKUE
YCIIOBHUSD, «BTOPUYHBIE
KiuMatudeckue paxrope». Jlaror
XapaKTEPUCTUKY OCHOBHBIX
IKOJIOTHYECKUX (PaKTOPOB U
YCJIOBHUM CPEMBI.

Y cTaHaBIMBaOT TPUIMHHO-
CJICICTBEHHBIC CBSI3U HA TIPHIMEPE
BITUSTHUS SKOJIOTUYECKUX YCIOBUI
Ha opranu3Mbl. CMBICTIOBOE UTEHHE




KJIMMaTHYECK
ue (QaKTopHlI.

Bnusinue
JKOJIOTUYECKHU
X YCIIOBHM Ha
OpPTraHU3MBI.

4 | [IpoucxoxaeHue YU [Ipoucxoxae | YYeHUK NOJYYUT BO3MOKHOCTD

4 | BunoB. Pa3Burue HUE BHUJIOB. YCBOWTb NOHATHS , GOpPMUpPYEMBIE

3BOJIFOLIUOHHBIX PazButne B XOJI€ U3yYECHUS TEMBI:
IIPEJACTaBICHUN DBOJIIOLMOHH | «QBOJIIOLUA», «Teopus [lapBuHay,

BIX «ABWKYILIHE CUJIbI IBOIIOLIUN,
MIPEJICTABIICHU | KM3MEHUMBOCTBY, «00pb0a 3a
1. OCHOBHBIE | CYILIECTBOBAHUE», «ECTECTBEHHBIN
IIOJIOKEHUS 0TOOP», «KCUHTETHUYECKas TEOpHUS
teopuu Y. JBOJIIOLIUN.
JlapBuHa. JIaroT XapakTepuCTUKY U
OBOJIIOLUS. CPaBHHBAIOT 3BOJIFOLIMOHHBIE
Teopus npencrasienus JXK.b.Jlamapka u
HapBuHa. OCHOBHBIE TIOJIOKEHHS YUCHHS
JBrxyne Y. lapBuHa.
CHJIbI OOBICHSIIOT 3aKOHOMEPHOCTH
DBOJIFOLINH: HBOJIIOLIMOHHBIX IIPOLIECCOB C
VM3MEHUYMBOCT | nmo3unui yuenus Y.J/{apBuHa.
b, O0pp0a 3a | ['0TOBAT COOOIIECHUS HITH
CylIECTBOBaH | mpe3eHTauuu o Y./lapBuHe B ToM
ue, YUCJIE C UCITOJIBb30BAHUEM
€CTECTBEHHBI | KOMIIBIOTEPHBIX TEXHOJIOTHM.
i oTOOp. PaGoraroT ¢ IHTEpHETOM KaK C
CuHTEeTHYECK | ICTOUHMKOM HMH(OpMaIuu




as Teopus

SBOJIFOLIMHY.
4 | HomynsAuus kax YUH | llonymauvoH | YYEHUK MOJYYUT BOZMOKHOCTD
5 | anemeHTapHas M Has TEHETHUKA. | YCBOMTH NOHATHSA , HOPMUPYEMBIC
eJMHHUIIA N3MeHUnBOCT | B X0J1€ U3yUYECHUS TEMBI:
HBOJIIOIIUHU b TeHO(OHJA | «IOMYJISIUOHHAS T€HETUKAY,
«TeHO(OH .
HaspiBaroT npruunHbBI U3MEHYNBOCTH
reHooHa.
[IpuBoasT npumepsl,
JTIOKa3bIBAIOIIIHE
MPUCTIOCOOUTEITbHBIN
(amanTuBHBIN) Xapak-Tep
M3MEHEHU reHodoHa.
OO0cyxkaatoT NpooOJIEeMbI IBHXKYIIIUX
CHJI DBOJIFOLIAHU C MTO3ULUI
COBPEMEHHOM OUOJIOTHH.
CMBICIOBOE YTEHHE.
4 | bopb0a 3a YUH | bopnba 3a Y4YeHUK NO0JYYUT BO3MOKHOCTh
6 | CyllleCTBOBAaHUE U M CYIIIECTBOBAH | YCBOMTb MOHATHS , HOpPMUpPYEMBIE
€CTECTBEHHBIN ue. DopMmsbl B XOJI€ U3YUYECHUS TEMBI:
oTOop 00pBOBI 32 «BHYTpUBHJIOBas OopbOa 3a
CYIIECTBOBAH | CYILIECTBOBAHUEY», «MEXBUI0BAS
ue. opmel Oopn0a 3a CyIecTBOBaHHE,
€CTECTBEHHOI | «O0ph0Oa 3a CyIIECTBOBAHHE C
0 oTOopa HEeOJIaronpUsATHBIMU yCIIOBUSMHU

Cpenb», «CTaOMIN3UPYIOLINN
€CTECTBEHHBIN 0TOOP», «ABUKYILIUN
€CTECTBEHHBIN 0TOOPY.




Xapaktepusyrot GpopMbl 00pHOBI 32
CYILIECTBOBAHHUE U €CTECTBEHHOTO
oTbOopa.

[TpuBOAAT MpUMEPHI UX IPOSBICHUS
B IIPHUpPO/IE.

Pa3pabaThiBaloT S3KCIIEPUMEHTHI 10
U3YYEHUIO JAeicTBU 0TOODA,
KOTOpBIE CTaHYT OCHOBOM OyayIIero
y4e0HO-HCCIIeI0OBATEIHCKOTO
IPOEKTA.

CMBICIIOBOE UTEHUE

N

BunoobpazoBanne

Kb

[TonsTue o
MUKPO3BOJIIO
ITHSI.
N3onsuus.
I'eorpaduuec
Koe
BUJI000pa3oBa
HUE.
Mukpo3BOIIIO
U
N3onsauus.
Penponykrus
Has
W30JIALIUS.
Bunoo6pazos
aHue.
I'eorpaguuec
KO€

Y4eHMK MOJYYNT BO3MOKHOCTh
YCBOUTDb NOHATHSA , popMHpyeMbIe

B XO/JI¢ U3YUCHUS TEMBI;
«MHKPOIBOTIOUS, «U30JISAIINAS,
«PETNPOTyKTUBHAS U3OJISIIHS,
«BUJ000pa3OBaHUE,
«reorpaduyeckoe
BUJI000pa3oBaHue». XapaKTepUu3yroT
MEXaHU3MBbI TeorpauuecKoro
BUI000pa30BaHUs C
UCIIOJIb30BAaHUEM PUCYHKA
yaeOHrKa. CMBICIIOBOE YTCHHE C
MOCJICTYIOIITM BBIJIBI)KCHHE
TUTIOTE3 O JPYTHUX BO3MOKHBIX
MeXaHU3Max BU000pa30BaHuUs




BHJI000pa3oBa
HUE

o0

MakposBomtonus

YUH

[TonsiTue o
MaKpO3BOJIIOL]
17178
Hanpasnenus
MaKpO3BOJIFOL]
un. [lytn
JOCTUKEHUS
OMONIOTUYECK
oro
mporpecca

Y4YeHUK MOJYYUT BOZMOKHOCTD
YCBOWTb NOHATHS , GOPMUpPYEMBIE

B XOJIC U3YUYCHHS TEMBI:
«MaKpO3BOIIOLUS», «HATIPABIECHUS
HBOJTIOIUNY, «OMOJIOTUYECKUN
porpeccey, «OUoIOrnIecKuit
perpeccy, «apomMoph o3y,
«UIUOATANTAINS, «ICTeHEPaIUs.
XapakTepu3yroT TJIaBHbIC
HAIPaBJICHUS DBOJIIOIIHH.
CpaBHUBAIOT MUKPO- U
MaKpO3BOJIIOLHIO.

OO0cyxaatoT npooIeMbl
MaKpO3BOJIIOIUH C
OJIHOKJIACCHUKAMH U YUUTEJIEM.
PaboTatoT ¢ 10NOJIHUTETbHBIMU
UH(OPMAIMOHHBIMUA UCTOYHUKAMU C
1EJIbI0 TOATOTOBKU COOOIICHUS WIIH
MYJIbTUMEINA MPE3CHTAIINH O
dakTax, JOKa3bIBAIOIIUX IBOJIOIHIO

\e

O06o00marommin
YPOK-CEMHUHApP

OKK

Y4YeHHK NOJYYUT BO3MOKHOCTh
BricTynuth ¢ cooOuieHusmMu,

00CYKJIal0T COOOIIEHUS C
OJTHOKJIACCHUKAMU M YUUTEISIMU

Oo6o0mamu
71

Ypok- cemunap
Ne 7 «3ammra
MIPOEKTOB IO
HCCIICIOBATEIIb
CKOM




ACATCIIBHOCTI

Paznen V. DkocucreMHblil YpoBeHb (7 uacog)

5 | CooOiecTBO, 1 YUH | buotnueckoe | YYEHHMK MOJYYUT BO3MOKHOCTh
0 | axocucrema, M COOOIIECTBO, | YCBOMTH NOHATHS , GOPMUPYEMBIE
OHOreo1eHo3 Wi B X0JI€ U3yUYCHUS TEMBI:
OHOIICHO3. «OHMOTHYECKOE COOOIIECTBOY,
DKocucTtema. | «OMOLIEHO3», «3IKOCUCTEMAY,
buoreolieHo3 | «OMOreo1eHO3Y.
OnuceIBatOT U CPaBHUBAIOT
HKOCHUCTEMBI PA3JIMYHOTO YPOBHS.
[IpuBoasAT mpuMeEpsI IKOCUCTEM
pPa3HOro ypOBHS.
XapaKkTepu3yroT akBapruyM Kak
HCKYCCTBEHHYIO 9KOCUCTEMY
5 | CocraB u | Kb Bunosoe Y4YeHHK NOJYYUT BO3MOKHOCTh
l | ctpykrypa pazHooOpa3ue | YCBOUTb MOHATHS , HOpMUpYEMBIE
coob1iecTBa . B X0JI€ U3yUYCHUS TEMbI: «BUJIOBOE
Mopdonoruy | pazHooOpasue», «BUAOBOU COCTaB,
eckas u «aBTOTPO(PBI», «TETEPOTPOPHD,
IIPOCTPAHCTBE | KIIPOAYLIEHTBDY, KKOHCYMEHTBI»,
HHas «PENYyUEHTB», «IPYCHOCTbY,
CTPYKTypa «pelKue BUIBI», «BUIBI
COOOIIECTB.. | cpeaooOpa3oBaTenny.
[Tumesas XapakTepusyroT MOP(HOIOTHIECKYTO
CETb. U IIPOCTPAHCTBEHHYIO CTPYKTYPY
JKusnennole | cooOIECTB. AHAIU3UPYIOT
bopMmBI. CTPYKTYpPY OMOTHYECKHX COOOIIECTB

Tpoduueckuii

ITIO CXEMC




YPOBEHb

5 | llenu nutanus Tpoduueckass | Y4eHMK MOJYYUT BO3MOKHOCTD S
2 CTpYKTypa CocTaBnaTh LIeNU NUTAHUS )KUBBIX
coo01IecTBa. | OPraHu3MOB
IInmeBas
(83013
5 | MexBuaoBbIe YU Tuner YYeHUK NO0JYYUT BO3MOKHOCTD
3 | oTHOLIEHUA OMOTUYECKUX | YCBOUTDH NOHATHS , HOpPMHUpPYEMBIC
OpPraHU3MOB B B3aMMOOTHOIII | B XOJI€ U3YYEHHUS TEMBI:
SKOCHUCTEME CHUIA. «HEUTpaIU3M», KaMEHCAIU3M,
Heitpanus3m. | «KOMMEHCAIH3M», «CUMOHO03Y,
AMEHCUIN3M. | «ITPOTOKOOIEPALUD», «KMYTyaIu3M»,
KomMeHcanus | «kKOHKypEHLUS», «XUITHUYECTBOY,
M «HapazuTU3IM».
Cum6Ono3. PeriaroT skoaoruyeckye 3ajgadyu Ha
[Iporokoonep | MPUMEHEHHUE IKOTOTUYECKUX
arus. 3aKOHOMEPHOCTEH.
MyryanusMm. | [IpuBoasT npumepsl
KonkypeH1us | moja0XuTEIbHBIX U OTPULIATEIbHBIX
. B3aMMOOTHOIIIEHUH OPraHU3MOB B
XUIIHUYECTB | MOMYJISLIUAX
0.
[Tapazutnzm
5 | IloToku BemiecTBa YUH | Ilotoku Y4YeHHK NOJYYUT BO3MOKHOCTh
4 | v dHEpruu B M BCIIIECTBA U YCBOUTDb MOHATHSA , popMUpYyEMBbIE
AKOCUCTEME SHEPrUH B B XOJI€ U3YyYECHUS TEMBI: ITUPAMU/IA
SKOCHCTEME. | YMCJIICHHOCTH M OMOMACCHI».

[Tupamu bl

JlatoT XapaKTepUCTUKy poJiv




YUCJIEHHOCTH
1 OMOMACCHI.

aBTOTPO(HBIX U TETEPOTPODHBIX
OpPTaHU3MOB B 9KOCHCTEME.
Pemarot skonorndyeckre 3amauu Ha
MIPUMEHEHUE IKOJIOTHICCKUX
3aKOHOMEPHOCTEH.

5 | CamopazButue 1 YU Camopa3Buty | YUYEHHK MOJYYUT BO3MOKHOCTD
5 | PKOCUCTEMBI. e YCBOWTb NOHATHS , GOpMUpPYEMBIE
DKoJoruyeckast HKOCUCTEMBI. | B XOJI€ U3yUYEHUS TEMBI:
CyKueccus DKOJIOTUYECK | «PABHOBECHUEY, KIIEPBUYHAS
asl CYKIIECCHUS. | CYKLECCHS, «BTOPUYHAS
PaBHOBecHe. | cykueccus.
[IepBuuHnas XapakTepu3yroT IPOLECCHI
CYKLECCHS. CaMOPAa3BUTHUS SKOCHCTEMBI.
Broprunas CpaBHUBAIOT NEPBUYHYIO U
CyKueccus BTOPUYHYIO CYKLIECCUU.
Pa3zpabaTsiBaroT miaH ypoka-
9KCKYpCUU
5 | O6o6mIaromuii 1 VU, ODKCKYpCUA B | YYEHHK MOJYYUT BO3MOKHOCTD IKCcKypcus Ne
6 | YpPOK — DKCKypCHs OKK | mapk I[ToGenpl | cocTaBUTh OTYET 00 SIKCKYpCUU 1 B«
«buoreoneHos buoreonenos
HIKOJIBHOTO JBOPa IIKOJIBHOTO
JBOpay
Paszpnen VI. buocdepusbiii yposeub (11 uacos)
5 | buocepa. 1 YUH | Buocdepa. Y4eHHK NOJYYUT BO3MOKHOCTD
7 | CpenooOpa- M Cpenoobpa3y | YCBOUTH MOHATHUS «Onochepar,
3yroILast 0-111ast «BOJIHAs CpeAa», «HA3EMHO-
NEeSTENbHOCTD NEATEeNIbHOCTD | BO3MYIIHAS CPENay, KIIOYBAY,
OpraHU3MOB OpraHu3MOB | «OpPTaHU3MBbI KaK cpejia OOUTaHuUs,




«MEXaHUYECKOE BO3JIEHCTBHEY,
«(pU3MKO-XUMUYECKOE
BO3JICHCTBUEY, «IIEPEMELIEHUE
BELLECTBA», KTYMYC»,
«punbTpanuss.

XapakTepusyroT ouocdepy kak
rJ100aJIbHYIO SKOCHUCTEMY .
[IpuBOoAsT pUMeEpPHI BO3ICHCTBUS
YKUBBIX OPTaHU3MOB Ha Pa3JIMYHbIC
CpeJibl )KM3HU

5 | Kpyrosopot 21.04 Kb KpyroBopor | Y4eHHK HOJYYUT BO3MOKHOCTD
8 | BelecTB B BEIIECTB B YCBOWTb NOHATHS
o6uocdepe o6uocodepe. «OMOTEOXUMUYECKHUH LIUKID»,
buoreoxumuu | «OUOreHHbIE (TUTATEILHBIE)
€CKHMI LMK | BEIIECTBA», KMUKOTPO(HbIE
buorennsie BELIECTBA», «MAKPOTPO(DHbBIE
(MUTaTENbHBIE | BEIIECTBA», «KMUKPOAIEMEHTHI».
) XapaKkTepu3yr0T OCHOBHBIE
BEIIECTBA. OMOreOXMMUYECKHUE IUKIIBI Ha
MuxkotpodHsl | 3emMIie, UCTIOIb3YS WLTIOCTPALUN
eu y4eOHUKa.
MakpoTpodH | YcTaHaBIMBAIOT MPUYUHHO-
b€ BEILIECTBA. | CJIECACTBEHHBIE CBSI3U MEXKIY
Mukpoasieme | Onomaccoit
HTBI (MpOAYKTHUBHOCTBIO) BUJA U €T0
3HAYEHUEM B MOAJICPKAaHUU
(GYHKIIMOHUPOBAHUS COOOIIIECTRA.
5 | OBomronus YUH | DBomonus YYeHUK NO0JYYUT BO3MOKHOCTD
9 | buochepsl M o6uocdepsl. YCBOUTDh MOHATHUS «KUBOE




Kusoe BEIIECTBOY, «OMOTEHHOE BEIIECTBOY,

BEILIECTBO. «OMOKOCHOE BEIIECTBO», KKOCHOE

buorennoe BEILIECTBO», «3KOJOTMYSCKUI

BEILIECTBO. KPHU3HCH.

buokocHoe XapaKTepU3yrT MPOLIECCHl PAHHETO

BELIECTBO. 3Tana 3BOJIIOIUHU Ouochepsl.

Kocnoe CpaBHUBAIOT 0COOCHHOCTH

BEILIECTBO. KpyroBOpOTa yTJIEpO/1a Ha pa3HbIX

DKOJIOTUYECK | ATanax 3BOJONUHA Onocdepsl 3eMITH.

U1 KPU3UC. OOBICHSIOT BO3MOKHBIE TIPUYHHBI
DKOJIOTUYECKUX KPU3HUCOB.
VYcraHaBaMBaOT TPUUUHHO-
CJIEJICTBEHHBIC CBSI3U MEXKIY
JEATENbHOCTBIO YEJIOBEKA U
DKOJIOTUYECKUMH KPU3UCAMMU.

6 | ['unore3sl YUH | I'nnoresst Y4YeHUK NOJYYUT BO3MOKHOCTD
0 | BO3BHUKHOBEHUA M BO3HUKHOBEH | YCBOMTb IOHATHUSA
KU3HU U )KU3HMU. «KpEALMOHU3ZM,

Kpeanmmonusm | «camonpon3BOIBHOE 3apOKIACHUEY,

. «TUNOTE3a CTAIMOHAPHOIO

Camonpou3BO | COCTOSHUSY, «TUIIOTE3A

JIBHOE MMAHCIIEPMUWNY, «TUIIOTE3a

3apOKJICHHUE. | OMOXMMHYECKOU SBOIOIUAN.

'unoresa XapakTepu3yrOT OCHOBHBIE

CTAallMOHAPHO | TUIOTE3bl BOBHUKHOBEHUS KU3HU HA

ro coctosiHus. | 3emuie. OOCYKIal0T BOIPOC

l'unoresa BO3HUKHOBEHUS JKU3HU C

MaHCIIEPMHUH. | OJHOKJIACCHUKAMHU U YUHUTEJIEM.

I'umoresa




OHMOXUMHUYECK
O DBOJTIOIIUA

6 | Pa3Butue YHUH | Pa3Butue Y4YeHHK NOJYYUT BO3MOKHOCTh
1 | mpencraBnenuii M MPEJICTABICHN | YCBOUTh IOHATHUSA «KOALIEPBATHIY,
0 1o «MPOOUOHTEIY, «TUIOTE3a
MPOUCXOKIACHUU MPOUCXOXKJEH | CAMOMOTHYECKOTO MPOUCXOXKIACHUS
JKM3HU. UM KU3HU. SYKAPUOTUYECKUX KIIETOK,
CoBpeMeHHOE CoBpeMeHHOE | «TUIOTE3a MPOUCXOXKACHUS
COCTOSIHUE COCTOSIHUE AYKAPUOTHYECKUX KIJIETOK U UX
po0JIeMbI po0JIeMbI OPTraHOMU OB MyTEM BBITISTYMBAHUS
KJIETOYHON MEMOpPaHbBI»,
IPOTEHOTY», «IyOaKTepum»,
«apxebaktepun». XapakKTepU3yroT
OCHOBHBIC 3TaITbl BOSHUKHOBCHUS U
Pa3BUTHS JKU3HU HA 3eMJIE.
OnuCHIBAIOT MOJI0KEHUS OCHOBHBIX
TUNOTE3 BOSHUKHOBECHUS JKU3HU.
CpaBHUBAIOT TUIIOTE3BI
A.N.Omnapuna u [Ix. XonaeiHa.
OO6cyxatoT nmpoOIeMBbI
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU C
OJHOKJIACCHUKAMHM M YUUTEJIEM
6 | Pa3Butue xu3Hu Kb OcCHOBHBIC Y4YeHHK NOJYYUT BO3MOKHOCTh
2 | ma 3emie. Opsl STambl YCBOUTD MOHATHSA «3Pay,
JIPEBHEUILIEN U pa3BUTHUA «IEPHUO», «IIIOXA», «KKaTapXew»,
IPEBHEU KU3HU YKA3HU Ha «apxen», «IpoTepo30M»,
3emiie. Opbl «I1a71€0301)», «KME30301»,
IPEBHEUIIECH | «KAWHO30M», «IIaJICOHTOJIOTUSD,
U JIpeBHEMN «KEeMOPHI», «OPJIOBHKY, KCHIIYPY,




ZKHN3HHU

«JICBOHY», KKapOOH», «IIEPMbY,
(TPUITOOUTHD, KPUHUODUTED,
«KUCTENEPHIE PHIOBDY,
«crerouedanbl», KUXTUOCTETHY,
«Tepancuib». XapakTepu3yrT
pa3BUTHE KU3HU HA 3EMJIE B 3PbI
JIPEBHEUIICH U JPEBHEN )KU3HU.
[IpuBOAAT MpUMEPHI OPTaHU3MOB,
HACEJISIBIINX 3E€MJIIO B 3pbl
JPEBHEMILICH U APEBHEU KU3HMU.
YcraHaBIMBAOT TPUUYUHHO-
CJICICTBEHHBIE CBSI3U MEXIY
YCIIOBHUSIMH CPEJIbl OOUTaHUS U
ABOJIFOLIMOHHBIMU ITPOLECCAMU Y
Pa3IUYHBIX TPYIIT OPraHU3MOB.
CMBICIIOBOE UTEHHE C
MOCTIEYIOIINM 3aII0OJTHEHHEM
TaOJIULIBI

Pas3Burtune xu3Hu B
ME3030€ U
KanHO030€

Kb

Pa3Butue
JKU3HHU B

ME3030€ U
KaiHO030€

Y4YeHUK NMOJYYUT BO3MOKHOCTD
YCBOUTDb MOHATHS «TPUACY, KIOPA»,
«MEN», «AMHO3aBPbI», «CyMUaThIe
MJIEKOIUTAIOIINEY, KIIAllCHTapHBIC
MJIEKOIUTAOLIUEY, KITAJIEOTEH,
«HEOTEH», «aHTPOIIOTEH.
XapakTepu3yrOT OCHOBHBIE IEPUOBI
pa3BUTHS )KU3HU HA 3€MJIE B
M€3030€ U KalHO30€.

[IpuBOISAT IpUMEPHI OPTaHU3MOB,
HaCEJISBIINX




3eMiI10 B KaiHO30€ U ME3030¢€.

Y cTaHaBIMBaOT NPUIMHHO-
CJICICTBEHHBIE CBSI3U MEXKIY
YCIIOBUSIMH CPEJIbl OOUTaHUS U
ABOJIIOIIMOHHBIMH TIPOLIECCAMU Y
Pa3JIMYHBIX TPYIIT OPTaHU3MOB.
CMBICIIOBOE YTEHHE C
MOCTIECYIOIINM 3aII0OJTHEHUEM
TaOJIUIIBL.

PazpabaTeiBatoT rraHa ypoka-

DKCKYPCHUH B KPAEBEIUECKUM MY3€EH.

6 | O606maromui Y, OKcKypcus Y4eHMK MOJYYNT BO3MOKHOCTh IKCKYpCHA
4 | ypOK-3KCKypCHs OKK | na COCTABHUTB OTYET 00 SKCKYpCUU Ne 2
«Pa3BuTHe KU3HU re0JIOTMYECKO Ha
Ha 3emiie» € oOHaxeHue re0JIOTNYECKOoe
oOHa)KeHue
6 | AHTpOnOreHHoe VII AHTpOIIOTEHH | YYEHHMK MOJYYUT BO3MOKHOCTh
5 | BO31EUCTBUE Ha oe VCBOWTH NOHATUSA
ouochepy BO3JICMICTBUE | «aHTPOIIOT€HHOE BO3/ICHCTBUE HA
Ha 6uochepy. | Guochepy», «Hoochepar,
Hoocdepa. «IPUPOJIHBIE PECYPCHD».
[Ipuponnsie | XapakTepu3yroT 4eJIOBEKa KaK
pecypchl. OuoconuaibHOE CYIIECTBO.
Jlabopamopr | ONUCHIBAIOT SKOJIOTHUYECKYIO
as paboma: CUTYALMIO B I'. YJIbSHOBCKE U
«Onenka VY absiHOBCKOM 00J1aCTH.
KauyecTBa VY cTaHaBnMBaOT NPUYHUHHO-
OKpY>Kalolllel | CJIEACTBEHHBIEC CBSI3U MEKIY

cCpCab»

ACATCIIBHOCTBIO YCIIOBCKA U




HKOJIOTUYECKUMHU KPU3UCAMU
6 | OcHOBBI | YUH | PannoHaibHO | YYEHHMK MOJYYUT BO3MOKHOCTh
6 | pallMOHAJIBHOTO M e YCBOUTDh NMOHATHSA «PALMOHATIEHOE
MIPUPOJIOTIOIL30BaH OPUPOAOIIONb | IPUPOJONOIB30BAHNUEY, KOOIIECTBO
usi 30BaHUE. OJIHOPa30BOT0 NOTPEOICHUS.
O61ecTBO XapakTepu3yroT COBPEMEHHOE
OJIHOPA30BOT0 | YEJIOBEUECTBO KaK «OOIIECTBO
noTpeOJIeHUsT | OAHOPA30BOI0O MOTPEOICHUS.
OO0Cy>X1at0T OCHOBHBIE PUHITUTIBI
PalMOHAIBHOTO UCIIOJIb30BAHUS
MPUPOJIHBIX PECYPCOB
6 | O6o0maromIHit 1 OKK | Vpok- YuYeHHK MOJYYUT BO3MOKHOCTh O6006maomu
7 | ypok- KoH(pepeHuus | BeIcTynuTh ¢ COOOIIEHHUSIMU 11O 7|
KOH(EpEeHIIUS 10 teme. [IpencTaBisioT pe3yibTaThl YPOK-
TeEMe y4eOHO-UCCIIEI0BATEIIbCKOM, KOH(pepeHUMsI
«buocdepHnbiit MIPOEKTHOM JEATEIIbHOCTH Ne 8 «3ammra
YPOBEHb.» MIPOEKTOB I10
HCCIIEIOBATENb
CKOM
NEATETbHOCTI

Htoro: 67 yacoB

YcaoBHbIE 0003HAYCHUA:

YHMHM — ypok u3y4yeHus: HOBOIro Marepuania;
VII — ypoK npakTukym;

YU — ypok uccienoBaHue;

Kb — koMOMHUPOBaHHBIN YPOK;




KOO — ypok 0600111eHuUs, KOHTPOJIS U KOPPEKIINH 3HAHUH.

PACCMOTPEHO 1 PEKOMEH/IOBAHO

K YTBEPXIAEHMIO

[TpoTokoJ 3aceiaHusl IKOJIBHOTO METOANYECKOTO
00beAMHEHNUS yunuTenen

MBOY «IlIkoma Ne 32»
[Tpencenarens HIMO

IIpotokomn Ne oT

COI''TACOBAHO
[IpoTokon 3acenanust MeToIn4eCcKOro coBeta

COI'NTACOBAHO
3amecturelnb aAupekropa no YBP



MBOY «lIkona Ne 32» or _ aBrycra 2021r.
[Tpencenarens MC E.B.KpacnoB

T.B.JIenexuna asrycra 2021r.




