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2. IMosicHuTeIbLHAA 3aMMUCKA

«Pabouas nporpamma no 6uosnoruu aig 9 kinacca pazpaboTaHa B COOTBETCTBUU: C
TpeboBanusiMu  (enepanpHoro 3akoHa Poccwiickoit ®enepanmuu «O06 o0pazoBaHUU B
Poccuiickoit @enepamum» ot 29.12.2012 Ne 273-®3; ¢ TpeboBanusaMu (deaepabHOTO
roCy/IapCTBEHHOr0 00pa30BaTEeNbHOTO CTaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHUs; B
cooTBeTcTBUU ¢ DyHIaMEHTAIbHBIM SAPOM COJAEpKaHUS 00Ilero oOpa3oBaHUs; C
pexomennanusMu [IpumepHOI mporpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs; C Y4ETOM
IUTAHUPYEMBIX Pe3YyJIbTaTOB B OCHOBHOM IIIKOJIE;  C BOBMOXHOCTBIO aBTOPCKOM MPOrpaMMBbl
JUTsE 00111e00pa30BaTEbHBIX YUPESIKICHUNH K KOMIUIGKTY YY€OHUKOB, CO3JIaHHBIX TI0]]
pykoBojacTBoM B.B. Ilaceunuka, B.B. Jlattommna, I'.I'. Illankuna: buonorus. 5-9 kmaccsl /
aBT.-cocT. .M. Ilanpasesa. — 5-e u3n., - M.: Jlpoda, 2016; ¢ TpedboBanusMu QeneparbHOTO
0azucHOro y4yeOHOro IuIaHa, YyTBepxkAeHHoro mpukazom MO P®; B cooTBeTcTBUU C
denepanbHbIM TIepeyHEM Y4YeOHUKOB, PEKOMEHIyeMbIM MUHUCTEPCTBOM 00pa30BaHUA
Poccuiickoit ®enepanuu K  HCHOJB30BAaHMIO B 00pa3oBaTeIbHOM Ipollecce B
0011e00pa3oBaTeIbHbIX YUPESKICHHUSIX; C ocoOeHHOcTaMH YyueOHoro 1utana MKOY
«Kpynenxkas cpenusisi o0meodpazoBatenbHas mkona» Ha 2022/2023 yueOHblii ToJ1; ¢ y4eToM
MIOJIO)KEHUSI O COCTaBlieHuU paboueil mporpammbl yueOHoro kypca MKOVY «Kpymenkast
cpennsisi o0eoOpa3oBaTebHas KO,

N3ydenne kypca OWONIOTMM B MIKOJIE O0OECNEYHMBAET JIMYHOCTHOE, COIUAIBHOE,
OOMICKYJIBTYpHOE, HWHTCIUICKTyaJIbHOE M KOMMYHHKATUBHOE Pa3BUTHC JIMYHOCTH.
OcHoBHbIE Yenu U3y4yeHus: OMOJIOTHH B LIKOJIE:

* (dopMHUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS HAa OCHOBE 3HAHUW O >KUBOM MpUpoIe
MPUCYIIHX €i 3aKOHOMEPHOCTSIX, OMOJIOTHYECKUX CUCTEMAX;

* OBJIAJICHUEC 3HAHUSMH O CTPOCHUH, IKU3HEACATCIHLHOCTH, MHOT000Opa3HH
cpenooOpasyrolei posid KUBBIX OPTaHU3MOB;

* OBJIAJICHUEC METOJaMH TO3HAHUS JKUBOW MPHUPOABI M YMEHHSIMH HCIIOJIB30BATh WX
MPAKTUIECKON JCSITeTLHOCTH;

* BOCIHTAaHHE [IEHHOCTHOTO OTHOILIEHUS K dKUBOM MPHUPO/IE, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBI0  OKPYXAIOUINX, KYJIbTYpbl TIOBEIEHUS B OKpYXawIleh cpene, T. e.
TUTUEHUYECKOM, TEHETUYECKON M DKOJOTHYECKOM IPAMOTHOCTH;

* OBJIJICHHE YMEHUSMHU COOII0/IaTh TUTHEHUYECKHE HOPMBI M TIPaBUiia 3J0pOBOro oOpasza
KU3HU, OIICHUBAThH TIOCIIC/ICTBUS CBOCH JEATSIFHOCTH MO0 OTHOIICHUIOK OKPYKaOIIEH
cpele, 3/10pOBbIO IPYTUX JI0AEH U COOCTBEHHOMY OPraHU3MY.

Oowan xapakmepucmuka npeomema

buonoruueckoe oOpa3oBaHHe B OCHOBHOW IIKOJe oOecrneuyuBaeT (HOpMHUpPOBAHHE
OMOJIOTMUECKOW W DKOJIOTMYECKOW T'pPaMOTHOCTH, PpACIIMPEHUE TPEICTaBIeHU 00
YHHUKQJIBHBIX OCOOCHHOCTSIX KUBOU MPUPOJIBI, €€ MHOTOOOPA3UH U IBOJIOIINH, YETOBEKE KaK
OMOCOIMATLHOM CYIIECTBE, pa3BUTHE KOMIICTCHIIMH B PENICHUM MPAKTUYSCKUX 3ajad,
CBSI3aHHBIX C )KUBOU IMPUPOIOM.

OcBoenne ydebHOro mpeamera «buosorusi» HampaBlIeHO Ha pPa3BHTHE Y
oOyJaromuxcsi IEHHOCTHOTO OTHOIICHHS K 00BEKTaM KUBOUM MPHUPOIBI, CO3TaHUE YCIOBUI
is  (OPMHUPOBAHUS  WHTEJUICKTYaJIbHBIX,  TPAXKJAHCKHX, KOMMYHHUKAIIHOHHBIX,
nH(OPMAIIMOHHBIX KoMIeTeHIInH. O0yJarorrecs OBIaJeiOT HAyYHbIMUA METOJJAMU PEIICHUS
Pa3IMYHBIX TCOPSTHUYECKUX U MPAKTUICCKUX 3a7ad, YMEHUSAMHU (POPMYITHUPOBATH THIIOTE3HI,

KOHCTPYUPOBATL, IMPOBOAHUTH S3KCIICPUMCHTLI, OLUCHHUBATL W AHAJIU3HUPOBATH IMOJTYUYCHHBIC
PE3YIBTATEI, COMMOCTABJIATH UX C 00BEKTUBHBEIMH pCaIsAMU KU3HU.



VYuebublii npeamer «buonorus» crnocoOCTByeT (HOPMUPOBAHHIO y OOydaromuxcs
yMeHHUs 0€30MacHO UCTIOIB30BaTh Ja00OpaTOpHOE 000PYAOBaHKE, TPOBOIUTH NCCIIEAOBAHMUS,
AHAIM3UPOBATh TOJYYCHHBIE PE3YNIbTAThl, MPEICTABISITh M HAYYHO apryMEHTHPOBATH
MOJIy4E€HHBIE BHIBOJIBI.

Nzydenne npeamera «buonorus» B 4actu GopMupoBaHus y 00yqaroImuxcs HAyYHOTO
MHUPOBO33PEHHUS, OCBOCHHsS  OOLICHAYYHBIX METOJNOB  (HaONoJeHuEe, H3MEpEHue,
AKCIIEPUMEHT, MOJCIUPOBAHNE), OCBOSHUS MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX 3HAHUN
OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SIX C MpeIMeTaMu:

«Dusnkay, «Xumusny, «['eorpadus», «Maremarukay, « IKonorus», «OCHOBBI 0€30MaCHOCTH
KU3HeHesATeIbHOCTHY, «cTopus», «Pycckuii sa3b1k», «JlutepaTypay» u ap.

YuebHOE coaepxkaHue Kypca OHOJOTMHM CKOHCTPYHPOBAHO CIEAYIOIIMM 00pa3oMm:
Beencune B 6uosoruto (5 kmacc), Pacrenus (6 xmacc), XXuorasie (7xmacc), UemoBek u ero
3nopoBke (8 kmacc), Obmue Ouoornueckre 3akoHoMepHocTH (9 Kiacc).

Uzyuenue npenmera «buonorus» B yactu (GopMUpPOBaHHS y 00YYaIOIIMXCS HAYYHOTO
MHPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX METO/IOB (HAOIIOICHNE, H3MEPEHUE, IKCIICPUMEHT,
MOJIETTUPOBAHUE) IPOXOJUT C MPUMEHEHHEM aHAJIOTOBOTO U IU(POBOr0 000PYI0BaHHS LIEHTPA
«Touka pocray.

Kypc Owonmormu 9 «kmacca o0000maer u pa3BuUBaeT oO0muMe OHOJOTHYECKHE
3aKOHOMEPHOCTH, KOTOpBIE TOCICIOBATEIIEHO M3ydalnch B 5-8 Kiaccax OCHOBHOM IITKOJIEL.
OTnuyuTeNnbHbIE MPU3HAKH JKUBBIX OPraHu3MOB (OCOOCHHOCTH MX XMMHUYECKOTO COCTaBa U
KJIIETOYHOTO CTPOCHHUs, OOMEH BEIIeCTB W TIPEBpAIICHUE DJHEPTrUU, pOCT, pPA3BUTHE,
pa3MHOXKEHHE, HACIIEJCTBEHHOCTh, HK3MEHUYUBOCTH). DBOJIOLMS OPraHUUYeCKOro Mupa (BUJ Kak
OCHOBHAsl CHCTEMAaTHUYeCKasi eIUHUIA, MPUCTIOCOOICHHOCTh OPTaHU3MOB K Cpelie OOMTaHUs,
MIPUYKUHBI MHOTO0Opa3us BUI0B). B3auMoCBsI3b Opranu3MoB U cpeibl 00UTaHus (IKOCUCTEMHAS
opraHuzanus XuBoW mNpupoasl, yueHue B.M. Bepnaackoro o Omocdepe Kak TiodarbHON
AKOCHCTEME, POJIb YeJIOBEKa B Onocdepe).

3. OnucaHue HEHHOCTHBLIX OPHEHTHPOB COJEP:KAHUSA YUeOHOT0 peaMeTa.

B kaudecTBe LEHHOCTHBIX OPHMEHTHPOB OHOJIOrMYECKOrOo OOpa3OBaHUS BBICTYIMAIOT
00BEKTHI, U3y4aeMbIe B Kypce OMOJIOTHH, K KOTOPHIM Y YYaluXCcIPOpMUpPYETCs IICHHOCTHOE
oTHouIeHue. [Ipu 3ToM BeAyIIyIO POJIb UTPAIOT MMO3HABATENbHBIC IIEHHOCTH, TaK KaK JTaHHBIH
YUEOHBIN MPEeJIMET BXOJUT B TPYIIY NPEIMETOB IO3HABATEIHHOTO IIMKJIA, TJIABHAS IENTh
KOTOPBIX 3aKII0YAETCS B U3YYCHHUH MPUPOJIBI.

OCHOBY nosnasamenbHbIX YyeHHOCmell COCTABIISIOT HaAyYHbIC 3HAHHS U HAYYHBIE METO/IBI
no3HaHus. [lo3HaBaTenpHbIe IICHHOCTHBIE OPHEHTAINH, (DOPMHUPYEMBIE B IPOLIECCE U3YUCHHUS
OMOJIOTUH, TIPOSIBIITIOTCS B TPU3HAHUH:

d. UEHHOCTU HAyYHOTO 3HAHUS, €r0 MPAKTUYECKONW 3HAYUMOCTH, TOCTOBEPHOCTH;

b. ueHHOCTH OMOIOTHYECKHUX METOIOB UCCIICAOBAHMS KHBOW M HEKHUBOM MTPUPOJIBI;
C. TIOHHMaHUU CIIOKHOCTH U IPOTHBOPEUUBOCTH CAMOT0O TIpOIecca MO3HAHUS.

Pa3BuTHE MO3HABATEIBHBIX [IEHHOCTHBIX OPUEHTAIIMHA COJIEPIKaHUS Kypca OHOIOTHH

Mo3BOJIsIET CHOPMHUPOBATH:

YBOXHTEILHOE OTHOIIICHHUE K CO3UIATEIIHLHON, TBOPUCCKOH JIeITeILHOCTH;
MOHMMaHHUe HEOOXOJUMOCTH 37J0pPOBOr0 00pa3a KU3HH;

0CO3HaHWE HEOOXOIUMOCTH COOJI0IaTh TUTHEHUYECKUE TIPABUIIA U HOPMBI;
CO3HATENBHBIN BEIOOP OyayIeit mpodeccuoHaIbHOM IS TEIIbHOCTH.

@ ~o o

Kypc 6uonoruu o6nagaeT BO3MOKHOCTAMH 7151 POPMUPOBAHUS KOMMYHUKAMUBHBIX
yenHocmetl, OCHOBY KOTOPBIX COCTaBJISIFOT Mpoliecc OOLIEHUSU TPaMOTHAs peyb.
KoMMyHHKaTHBHbIE IEHHOCTHBIE OPUEHTALIMU Kypca CIIOCOOCTBYIOT:

h. mnpaBHIBHOMY HCIIOJIB30BAaHUIO OMOJIOTHUECKON TEPMUHOJIOTHH U CUMBOJINKY;

I.  pa3BUTHUIO MOTPEOHOCTH BECTH JMAJIOT, BHICTYIIMBATh MHEHHE ONITIOHEHTA,
y4acTBOBATh B IUCKYCCHHU;

J-  Pa3BHUTHIO CIOCOOHOCTH OTKPBITO BBIPAXKATh M apI'YMEHTHPOBAHHO OTCTAHMBATh CBOKO
TOUYKY 3PEHHUSI.



Kypc Ouonoruu B Hanbosnblieit Mepe, M0 CPaBHEHUIO C APYTUMH HIKOJIBHBIMH Kypcami,

HampasJieH Ha (OPMUPOBAHHE HPABCTBEHHBIX LIEHHOCTEN
— ILIEHHOCTH JXU3HH BO BCEX €€ MPOSIBICHUAX, BKJIIOYas [MOHUMAHUE CaMOILIEHHOCTH,
YHHUKAJIBHOCTH ¥ HETIOBTOPUMOCTHU BCEX JKUBBIX O0BEKTOB, B TOM YHCIIE U YEJIOBEKA.
LleHHOCTHBIE OpHEHTalMH, (OopMHpyeMble B Kypce Ouoiorum B chepe acmemuueckux
yenHocmetl, TIPEANONAralOT BOCIUTAHUE Y YYAIIMXCA CIIOCOOHOCTH K BOCHPUATHIO H
IpeoOpa3oBaHNI0 JKUBOM MPUPOJBI 10 3aKOHAM KpacoThbl, IapMOHHH; 3CTETUYECKOTO
OTHOUICHUS K 00bEKTaM KUBOU MPUPO/IBL.

Bce Bbime o0003HaYeHHbIE LIEHHOCTH M ILEHHOCTHBIE OPHUEHTAllMU COCTaBJISIOT B
COBOKYITHOCTH OCHOBY Il (JOPMHPOBAHUY LIEHHOCTHOT'O OTHOIICHUS K IPUPOE, OOIIECTBY,
YeJIOBEKY U KOHTEKCTE 00ueuenogeyeckux yeHHocmell UCTUHBL, 10Opa U KPacoThI.

4, Onuncanue Mecta y4eOHOIr0 NpeaMeTa, Kypca B y4eOHOM IIaHe.
[Iporpamma paccuntana Ha 66 4. B ToJ1 (2 yaca B HEJEIO).

5. JInuHOCTHBIE, MeTanpeAMeTHbIe W TIPeAMETHBbIE Pe3yJbTAThI OCBOEHUS
ouoJsioruu B 9 KJ1acce.

HeﬂTeJ’ILHOCTb O6pa3OBaTeJ'II>HOFO YUYpCKACHUSA B O6y‘IeHI/II/I ouoaoruu JOJDKHAa OBITH
HalpaBJICHA Ha JOCTUIKCHHUC 06y‘-IaIOHII/IMI/IC$I CJICOYIOMUX
JIMYHOCTHBIX PE3YJIbTATOB:

1) 3HAHUE OCHOBHBIX IPUHIMIIOB U IPAaBWJI OTHOLIEHUS K KMBOM IPUPOJE, OCHOB
3JI0pOBOT0 00pa3a >KU3HU U 3/10pOBbE-COEPETaAOLINX TEXHOIOTHA;

2) peau3alnys yCTaHOBOK 3JI0pOBOr0 00pa3a *KHU3HU;

3) c(OPMHPOBAHHOCTb [103HABATEIbHBIX MHTEPECOB U MOTHBOB, HAIPABJICHHBIX Ha

U3YYEHUE JKUBOM MPHUPOAbI; UHTEUIEKTYaJIbHBIX YMEHUH (JOKa3blBaTh, CTPOUTH PACCYKIEHUS,
aHaJIM3UpPOBaTh, CPABHUBATh, J€JIaTh BBIBOJABI U Jp.); 3CTETMUECKOIO OTHOIIEHHS K KUBBIM
oObexkTaM. MeTanpeagMeTHBIMU pe3yJabTaTaMH OCBOEHHS BBIIIYCKHUKAMH OCHOBHOM ILIKOJIbBI
IPOTPaMMBbI 110 OMOJIOTHHU SBIISOTCS:

1) OBJI/ICHUE COCTABISAIONIMMU HCCIIEA0BATEILCKOM M IPOEKTHOM AEATENBbHOCTH,
BKJIIOYass YMEHHs BHJETh MpoOJieMy, CTaBUTh BOINPOCHI, BBIIBUraTh THIOTE3bl, JaBaTh
oTpezeNieHus] MOHITUSM, KIAaCCU(PUIMPOBaTh, HAOIIOAAaTh, MIPOBOAUTH SKCIIEPUMEHTHI, JEIaTh
BBIBOJIbI M 3aKJIIOYEHHUS, CTPYKTYpHUpPOBaTh MaTepHal, OObsACHATh, JOKA3bIBaTh, 3AIIUIIATE CBOU
1791 (S

2) yMeHue paboTaTb C pa3HbIMU HCTOYHHKAMU OMOJNIOTHYECKOH HH(pOpMaLUu:
HaXOJUTh OMOJIOTMUYECKYI0 HH(OPMALIMIO B Pa3IMUHBIX HCTOUYHUKAX (TEKCTe y4eOHMKa, HAYYHO-
HOMYJSPHOM JuTepaTtype, OMOJIOrMYECKMX CIIOBApSX M CIPABOYHMKAX), aHAJIM3UPOBATh U
OlLIeHUBaTh HH(OPMaILINIO, TPEOOPa30BbIBATH HHPOPMAIUIO U3 OHON (POPMBI B APYTYIO;

3) CHOCOOHOCTh BHIOMPATH 1IE€JE€BBIE U CMBICIOBBIE YCTAHOBKU B CBOUX JIEMCTBUAX U
IIOCTYIIKaX 110 OTHOLIEHUIO K )KMBOM MPUPOJIE, 310POBBIO0 CBOEMY M OKPYKAIOIIUX;
4) YMEHUE aJeKBAaTHO HCIIOJIb30BATh pPEUEBBIE CPEACTBA U1 JAUCKYCCUU H

aprymMcHTanuu cBoen MMO3UIMHU, CpPpaBHUBATHL PA3HBIC TOUYKHU 3PCHUA, apryMCHTHPOBATH CBOIO
TOYKY 3pEHHS, OTCTAUBATh CBOIO MO3UIIHIO.

HpeHMeTHBIMI/I pe3yiabTaTaMK OCBOCHUS BBIITYCKHUKaMHU OCHOBHOH IIKOJIBI IporpaMmMbl
o Ouonoruu sBJsAOTCS: 1. B mo3HaBaTenbHOM (MHTEIEKTYalbHOI) chepe:

® BBIJCJICHUC CYIICCTBCHHBIX IMPU3HAKOB OMOJIOTMYECKUX 00BEKTOB
(OTIMYUTENBHBIX TPU3HAKOB KUBBIX OPTaHU3MOB; KJIETOK U OPraHU3MOB PACTCHUM, )KUBOTHBIX,
rpuOoB U OaKTepHuii,; OpraHu3Ma YeJIOBEKa; BUIOB, SKOCUCTEM; OMocdepsl) U poieccoB (0OMeH
BEIIECTB U TMPEBpaIlleHUE dHEPTUHU, MUTaHHUE, JbIXaHHe, BBIICICHHUE, TPAHCIIOPT BEIIECTB, POCT,
Pa3BUTHEC, PA3MHOXCHUEC, PETYIALNUA XUBHCACATCIIBHOCTH OpPraHu3Ma, KpyroBOpOT BCHICCTB U
MpEeBpaIleHHE YHEPTUU B IKOCUCTEMAX);



. IpPUBEIECHUE  JOKa3aTelbCTB  (apryMeHTalus)  pOACTBa  4YEJIOBEKa  C
MJIEKONIUTAIOIMUMU KMBOTHBIMM; B3aUMOCBSI3U YEJIOBEKA U OKPYXKAIOLIEH CPEebl; 3aBUCUMOCTH
3JI0POBBS YEJIOBEKA OT COCTOSHUS OKPYKAIOILEH cpelibl; HEOOXOJUMOCTH 3aIUThI OKPYKAIOILEH
cpezbl; COOI0IeHUS Mep NPO(UITAKTUKY 3a00I€BaHNM, BBI3bIBAEMbIX PACTCHUSIMHU, )KUBOTHBIMH,
OaktepusiMu, TrpubamMM W BHpYyCaMH, TpaBMaTtu3ma, crtpeccoB, BUY-undexunu, BpeaHBIX
IPUBbIUEK, HAPYLICHUS] OCAHKH, 3PEHUS, CITyXa, MH(PEKIIMOHHBIX U MIPOCTYHBIX 3a00I€BaHUM;

. KJIacCU(UKALUA — OINpeAeTieHUEe MPUHAICKHOCTH OMOJIOTHYECKUX OOBEKTOB K
OTpeieNIeHHON cUCTeMaTHYeCKOH TPYIIIe;
. 00BsiICHEHUE PO OMOJIOTUU B IPAKTUUYECKOM IEATSIILHOCTH JIIOICH; MECTa U POTU

YeJI0BEeKa B IPUPOJE; POJCTBA, OOIIHOCTH IPOUCXOXKAECHUS U IBOJIOLMM PACTEHUH U )KMBOTHBIX
(Ha mpuMepe COIOCTABIICHUS OTIENbHBIX IPYII); POJIU Pa3IMYHBIX OPraHU3MOB B >KU3HU
YeJI0BEeKa; 3HaueHHsI OMOJIOTMYECKOro pa3HooOpas3us A COXpaHeHUs Ouocgepbl; MEXaHU3MOB
HACJIECTBEHHOCTU M W3MEHYMBOCTHU, IPOSBICHMS HACJIEICTBEHHBIX 3a00JI€BaHUI y YeENIOBEKA,
BU000pa30BaHuUs U IPUCIIOCOOIEHHOCTH;

. pasnuyeHre Ha TaOJHMIaX 4YacTel M OpPraHOWIOB KIIETKH, OPraHOB U CHCTEM
OpPraHOB YEJIOBEKA; HA JKUBBIX 00BEKTaxX M TaOJMLaX OPraHOB I[BETKOBOTO PACTEHMsI, OPraHOB U
CHUCTEM OPI'aHOB KUBOTHBIX, PACTEHUI Pa3HBIX OTAEIIOB, J)KUBOTHBIX OT/EJIBHBIX TUIIOB U KJIACCOB;
HauOoJiee pPacHpOCTPAHEHHBIX PACTEHUH M JIOMALIHMX >KUBOTHBIX; CBHEIOOHBIX M SIIOBHTBIX
rpuOOB; OMACHBIX JUIS YE€JIOBEKA PACTCHHUI U )KUBOTHBIX;

® CPaBHCHUC OMOJIOTUYECKUX OOBEKTOB U mpoueccoB, YMCHHUEC J€JIaTb BBIBOJbBI U
YMO3AaK/IOUYCHUA Ha OCHOBC CPABHCHUSA
® BBIABJICHHC UM3MCHYMBOCTH OPIraHU3MOB; HpHCHOCO6J’I€HHﬁ OpraHu3smMoB K Cpcac

06I/ITaHI/I$I; THUIIOB B33PIMOI[CI>1CTBI/I$I Pa3sHbIX BHAOB B JKOCHUCTCMC, B3anMMOCBS3eH MCXKAY
O0COOCHHOCTSIMU CTPOCHHUS KJIETOK, TKaHEH, OpraHoB, CUCTEM OPraHOB U UX (PYHKIUSIMH;

. OBIIQJICHUE METOAaMH OHOJIOTHUECKOW HAayKH: HAOJMIOJACHHWE W OIHCaHHUe
OMOJOTHYECKHX OOBEKTOB U TMPOIECCOB; IOCTAHOBKA OWOJIOIMYECKUX OSKCIEPUMEHTOB U
00BsICHEHUE UX PE3YJIbTATOB.

* MPOBOJUTH OMBITHI (JIaOOpaTOpPHBIE HKCIIEPUMEHTHI) C HCIOJIb30BAHUEM aHAJIOTOBOTO
naboparopHOro o0opynoBaHus U MUPpoBoro odopynoanwms (eHTp «Touka pocTay).

2. B ieHHOCTHO-OpHEHTAIIMOHHOMN cepe:

. 3HaHUE OCHOBHBIX MPABUJ IMOBEJIEHHs B MPUPOAE M OCHOB 3/I0pOBOrO 0obOpasza
KHU3HH,

. aHaJM3 M OIIEHKa MOCJEJICTBUM JesITeIbHOCTH 4YeJIOBEKAa B TPUPOAE, BIUSHUS
(dakTOpoB pHcKa Ha 3/10pOBbE UesoBeka. 3. B cepe TpynoBoil nesarenbHOCTH:

. 3HaHME U COOIOICHNE TIPAaBUII paOOThHI B KaOMHETE OMOJIOTHH;

. coOnrofieHre npaBuil paboThl ¢ OMOJIOTHYECKUMHU PUOOpaMU U MHCTPYMEHTAMU

(mpenapoBanbHBIE WIJIBI, CKajJbleNu, Jymbl, MHKpockombl). 4. B cdepe Qusnyeckoii
JeSTeTbHOCTH:

. OCBOCHHME IMPUEMOB OKa3aHUsl NEPBOM IMOMOIIM IPU OTPABICHUU SAOBUTHIMU
rpubaMu, paCTeHUSIMH, YKYCaX )KUBOTHBIX, IPOCTYIHBIX 3a00JI€BAHUSX, 0KOTaX, 0OMOPOXKECHHSIX,
TpaBMax, CIIACEHUH YTOMAIOUIETO; PalliOHATIBHONW OpraHu3aluy TpyJaa U OTAbIXa, BHIPAIIUBAHUS
U Pa3MHOXEHHUS KyJIbTYPHBIX PACTCHHM M JOMAaITHUX >KHBOTHBIX, YX0J/la 32 HUMU; MPOBEIACHUS
HaOII0IEHU 32 COCTOSTHEM COOCTBEHHOTO OpraHu3Ma.

5. B scrernueckoit chepe:
. OBJIaJICHUE YMEHUEM OIICHHBATh C ICTETUYECKON TOUKH 3PEHHSI OOBEKTHI KUBOU
MIPUPOJBL.

6. Conpep:xkanue yueoHoro npeamera buosiorusi. BeeneHue B 0011y 0HOJI0THIO
(mpakTHYecKass 4YacTb Y4YeOHOro CoOJep:KaHUsl INpeaMeTa YCHJIEeHAa MaTepHAJbHO-
TexHu4Yeckol 0a3oii nenTpa «Touka pocra», HCHOAB3yeMOro sl peaju3aluy
o0pa3oBaTe/IbHBIX IPOIPAMM B PaAMKaXx NpenoAaBaHus 0MOJIOTHH)



(66 yacos, 2 yaca B He/1eJI10)

Beeoenue (2 uaca)

buonorust Hayka o kuBOU mpupoze. 3HaueHUEe OMOJIOTHYECKUX 3HAHUM B COBPEMEHHOM
xu3Hu. IIpodeccun, cszannpie ¢ Ouonorueil. Meroabl uccinenoBanus Ouonoruu. Ilonsitue
«ku3Hb». COBpEMEHHbIC HAYYHBIC MPEJICTABICHUS O CYIIHOCTH >XW3HHU. CBOMCTBa KUBOTO.
YPpOBHU OpraHu3aluy )KUBOW MTPUPOJIBL.

JlemoHCTpanys

[TopTpeTsbl ydeHbIX, BHECUIUX 3HAYUTENIbHBII BKJIal B Pa3BUTHE OMOJIIOTUYECKON HAyKH.

[IpenmerHbIEe pe3ynbTaThI

VYyamuecs 1071KHbI 3HATH:

— CBOMCTBA KHBOTO;

— METO/IbI UCCIIeIOBAaHUSI OUOJIOTHH;

— 3HaYeHHE OMOJIOTUYECKUX 3HAHUHN B COBPEMEHHOM JKU3HHU.

y‘-IaH.[HeCH AOJDKHBI UMCTD MMPCACTABJIICHUC!

— 0 OMOJIOTHH, KaK HayKe O )KUBOW TPUPO/IC;

— 0 npodeccusix, CBI3aHHBIX C OUOJIOTHEH;

— 00 ypOBHEBOW OpraHU3aIUH KUBOH IPUPOJIBL.

Paszoen 1. Monexynapuuiii yposens (9 uacos)

OOmiass XapakTepUCTUKAa MOJEKYJIIPHOrO YypOBHS oOpraHusauuu >xkuBoro. Cocras,
CTpOEHUE U (PYHKIIMHK OPraHMYECKUX BEIIECTB, BXOIALIMX B COCTAB KUBOTO: YIJIEBOIbI, JTUIHIBI,
Oenku, HyKJIEeUHOBbIE KHUCIOTH, AT® u npyrue opraHuyeckue coeAuHeHus. buosornueckue
Karanu3aTopsl. Bupycel. JlemoHcTpanus

Cxembl CTpOEHHUS MOJIEKYJ XUMHYECKMX COEIUHEHHH, OTHOCALUIMXCA K OCHOBHBIM
rpynmnaM OpraHu4ecKuX BELIECTB.

JlabopaTopHbIe U IPAKTUYECKHE PAOOTHI

Pacienuienue nepokcuaa Boopoia GepMeHTOM KaTajaa3on

[IpeameTHbIe pe3ynbTaThI:

VYyamuecs 10KHBI:

— 3HaTh COCTaB, CTPOEHUE U (PYHKLMU OPraHUYECKHUX BELIECTB, BXOJSAIINX B COCTAB
JKUBOIO;

— HMMETh IIEpBOHAYAIBHBIE CUCTEMATU3UPOBAHHBIE MTPEACTABICHUS O MOJIEKYJISIPHOM
YPOBHE OpraHU3allMH )KUBOTO, O BUPYCaxX KaK HEKJIETOUHBIX (popMax KU3HH;

— MOJIYyYUTh ONBIT UCIOJIb30BAaHUS METO/J0B OHMOJIOTMYECKON HAayKH U MPOBEACHUS
HECJIOKHBIX OMOJIOTHUECKUX HKCIEPUMEHTOB JIJIsl U3YUEHUsI CBOWCTB OPraHUYECKUX BELIECTB U
GyHKIMI pepMEeHTOB KaKk OMOJIOTMYECKUX KaTalu3aTOpOB.

Pazoen 2. Knemounwiii yposens (16 uacos)

OOmast XxapakTepUCTHKa KJIETOYHOIO YpPOBHS OpraHumsauuu kuBoro. Kierka —
CTPYKTypHasi M (PYHKIMOHANbHAs €AUHMIA XU3HU. Meronpl n3ydeHus: kieTkd. OCHOBHbIE
MIOJIO’KEHUS KJIETOYHOM TeopuH. XMMHMUYECKHH COCTAaB KJIETKHM M €ro NocTosHCTBO. CTpoeHue
kJeTKd. yHKIUU OpraHOUI0B KIIETKU. [[poKapHOThL, 3yKaprOoThl. XpOMOCOMHBIN HAOOP KIETKH.
OOMeH BeleCTB U MPEBPALICHHE DSHEPrUM — OCHOBA JKU3HENCSATEIBbHOCTH KIETKH.
DHepreruyeckuii 0OMeH B KJIEeTKe KIeTKU. A poOHOe 1 aHaspoOHOe JpixaHue. Poct, pasButue u
KU3HEHHBIM UK KJIeToK. OOIMe MOHATHS O JINIEHUHM KIETKH (MUTO3, MeHo03). ABTOTpo(dbI,
reTepOTPOdHI.

JemoHcTpanys

Mopens kietkn. Mukponpenaparsl MUTO3a B KIETKaX KOPEHIKOB JIYKa; XPOMOCOM.
Monenu-anniamKanuy, WITIOCTPUPYIOIIKE JIeNeHHe KIEeTOK. Paciierienne nepokcuia Boaopoaa
C TIOMOIIIBbIO (PEPMEHTOB, COAECPIKALIUXCS B )KUBBIX KJIETKAX.

JIaGopaTopHble U MpaKTHYECKUE paboThI



PaccmarpuBanue KI€TOK PACTEHHUM U JKUBOTHBIX 101 MUKPOCKOIIOM.
IIpenMeTHBIE PE3yIBTATHI

VYyamuecs 10JKHBI 3HATH:

— OCHOBHBIE METO/IbI U3yUEHUS KIIETKHY;

— O0COOEHHOCTH CTPOEHHUS KIIETKU AYKapUOT U IPOKAPHUOT;

— (GyHKLUU OPraHOUIOB KJIETKH;

— OCHOBHBIE ITOJIOKEHHUSI KIIETOYHOM TEOPUU;

— XUMHYECKHH COCTaB KICTKH.

VYuyamuecst 10KHbI UMETh IPEACTABICHUE:

— 0 KJIETOYHOM YPOBHE OpraHHU3allu )KUBOT0;

— 0 KJIETKE KaK CTPYKTYPHOU M (PYHKITMOHAIBHON €IUHUIIC KU3HU;

— 00 oOMeHe BeIIeCTB W MPEBpAIllEeHUe dHEPTHH KaK OCHOBE KHU3HEICATCILHOCTU
KJIETKM;

— 0 pOCTE, Pa3BUTHH U )KU3HEHHOM LIUKJIE KJIETOK;

— 00 0COOEHHOCTAX MUTOTHYECKOrO AEIECHUS KIETKHU.

VYyamuecs J0KHBI TOJTYYUTh OIIBIT:

— UCIIONIb30BAaHUSI METOAOB OHMOJOTMYECKOW HAyKU U TPOBEACHHUS HECIOKHBIX
OMOJIOTMYECKUX IKCIIEPUMEHTOB JIJIsl U3YYCHUS KJIETOK KUBBIX OPTaHU3MOB.

Pazoen 3. Opeanusmennwiii yposens (14 uacos)

becnionoe u nonoBoe pasMHOXkeHHE opraHu3moB. [lonoBsle kineTku. OMI0A0TBOPEHHUE.
WuauBuayaibHOEe pa3BUTHE OpraHu3MoB. buorenernueckuii 3aKkoH. OCHOBHBIE 3aKOHOMEPHOCTH
nepefayd  HacielCcTBeHHOM — uHpopmauuu.  ['eHeTMueckas  HENPEPHIBHOCTh  KHU3HM.
3aKOHOMEPHOCTH U3MEHYUBOCTH.

JlemoHcTpanus

MuxkponpenapaTsl SHIEKIECTKH U CIEPMaTO301/1a )KUBOTHBIX.

JIaGopaTopHble U paKTHUECKUE pabOThI

BrrsiBiieHre M13MEHUMBOCTH OpraHn3MOB. Ha mpumepe pacTeHuit 1 )KUBOTHBIX OOMTAOIIX
B Kypckoii o6nacru.

[IpenmeTHbIe pe3ynbTaThI

VYyamuecs 10JKHBI 3HATh:

— CYIIHOCTh OMOT€HETHYECKOTO 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH Iepejaul HaCIeICTBEHHOM nH(pOopMaInu;

— 3aKOHOMEPHOCTH W3MEHYHUBOCTH;

— OCHOBHBIE METO/IbI CENIEKLIUU PACTEHUH, ’KUBOTHBIX U MUKPOOPTaHU3MOB;

— 0COOEHHOCTH PA3BUTHS TTOJIOBBIX KIIETOK.

VYuyamuecs 10JKHBI UMETh TPeACTaBICHUE!

— OpraHW3MEHHOM YPOBHE OpTraHHU3aIMH KHBOTO;

— 0 MeMo3e;

— 00 0COOEHHOCTSIX UHINBUAYAIBHOTIO PA3BUTHUSI OPTaHNU3MOB;

— 00 0cOOEHHOCTSIX OECIOIOro U MOJIOBOTO PA3MHOXKEHHUS! OPraHU3MOB;

— 00 OTJIOTOTBOPEHHUH U €T0 OUOTOTHYECKON POJIH.

Tema 4. Ionynayuonno-6udosoul yposens (8 uacos)

Bun, ero kpurepun. Ctpykrypa Buna. [Iporcxoxaenue BunioB. PazButue 3BOIIOIMOHHBIX
npezncrasieHuid. [lomynsus — sneMeHTapHas equHII SBoonnd. bopb0a 3a cymecTBoBaHUE U
€CTECTBEHHBIN 0TOOP. DKOJIOTHS KaK HayKa. DKOJOTHYeCKHe (PaKTOPBI U YCIOBHSI CPEIBI.

OcHOBHBIE  TIONIOKEHUS  TEOPUHM  DBOJIONWHU.  JIBIDKYIIME  CHUJIBI  DBOJIOLUU:
HACJIEJCTBEHHOCTh, HW3MEHYMBOCTH, OOphOa 3a CyIIEeCTBOBaHHE, ECTECTBEHHBIH OTOOP.
[Tprcroco0IeHHOCTh M €€ OTHOCUTENBHOCTh. MckyccTBeHHBINH 0TOOp. Cenekuus. OO6pa3oBaHue



BUJIOB — MHKPO3BOJIIOLIHSL. MaKpO3BOJIIOLIHSI.

JeMoHcTpanus

I'epOapuu, KOJUICKIIUH, MOJCIH, MYJSDKA PACTCHHUM W JKUBOTHBIX. JKUBbIC pacTeHUS U
JKUBOTHBIC. ['epOapuu M KOJUICKIUH, WLIIOCTPUPYIOIINE H3MEHYHUBOCThH, HACJIEICTBEHHOCTb,
NpUCIOCOOICHHOCTD, Pe3yIbTaThl HCKYCCTBEHHOTO 0TOOpA.

JlaGoparopHble U IPAKTHIESCKHE PA0OTHI

N3zyuenune mopdosiornueckoro kpurepus Buaa. Ha mpumepe pacTeHHH U SKHBOTHBIX
oburaronux B Kypckoii obnacru.

[IpeameTHBIC pe3yIbTATHI

Yyanuecs J0JDKHBI 3HATH:

— KPUTEPHUH BUJIA U €T0 MOMYJISIIUOHHYIO CTPYKTYPY;

— IKOJIOTHYECKHE (PAaKTOPHI M YCIIOBUS CPEIbL;

— OCHOBHBIE ITOJI0KEeHUs Teopuu 3Boonuu Y. J[apBuHa;

— JBIKYIIME CUJIbI BOJIIOLINY;

— MyTU JOCTUKEHHSI OMOJIOTUYECKOT0 Mporpecca.

VYyamuecs 10KHBI UIMETh MPEICTABICHUE:

— 0 MOMYJSIMOHHO-BUAOBOM YPOBHE OpraHU3aIUH KUBOTO;

— 0 BHUJIE U €TO CTPYKTYDE;

— O BIIMSIHUHU DKOJIOTUYECKUX YCIIOBUI HA OPraHU3MBI;

— 0 MPOUCXOXKJIECHUHU BUJIOB;

— 0 Pa3BUTHUH ABOJIFOIMOHHBIX TIPEICTABIICHHUIA;

— 0 CHHTETHYECKOW TE€OPUH IBOJIOIIHH;

— 0 MOMYJISIUHU KaK AJIEMEHTAPHON eMHULIE IBOJOLINN;

— 0 MHUKPO3BOJIIOLIHH;

— 0 MEXaHM3Max BUI000pa30BaHNUs;

— 0 MaKpO3BOJIIOIINH U €€ HAIPABJICHUSAX.

VYyamuecs 101KHbI TOJTYYUTh OIIbIT:

— WCIIOJIb30BAHUS METOJOB OHOJIOTHYECKON HAYKHM M TPOBEACHUS HECIOXKHBIX
OMOJOTUYECKHUX YKCIIEPUMEHTOB JIJIsl H3ydeHUsI MOP(HOIOTUYECKOTO KPUTEPHS BUIOB.

Pasoen 5. Oxocucmemnuiii yposens (6 uacos)

buonenos. Dxocucrema. buoreonenos. Bzaumocss3p nomnyssiuii B 6uoreonenose. Llenun
nutaHus. OOMeH BellecTB, MOTOK M IpEeBpallleHHe dHepruu B OuoreoreHose. VckyccTBeHHbIE
OHMOLIEHO3bl. DKOJIOTHYECKAs CYKLIECCHS.

JemoHCcTpanus

Konnekuuu, nimocTpupyomme 3K0JI0rHueckie B3auMocBsI3u B OroreoreHo3ax. Mojenu
skocucteM. @oTorpadun skocucreM Kypckoit obnacTu.

DKCKypcuu

buoreoneno3 ypouuma Jlunosen Imurpuenckoro paiiona Kypckoii o6nact.

[IpenmMeTHBIE pe3yabTaThl

VYyamuecs T0JKHBI 3HaTh:

— KPUTEPUHU BUJA U €T0 MOMYJISAIUOHHYIO CTPYKTYPY;

— HKOJIOTHYECKUE (PaKTOPHI U YCIOBHUS CPEbI;

— OCHOBHBI€ ITOJIOKEHHUs TeopuH 3Boronuu Y. J[apeuHa;

— JBUKYIINE CUIIBI DBOJIIOLINY;

— MYTH TIOCTHKEHUSI OMOJIOTMYECKOT0 IMporpecca.

VYyauuecs 10JKHBI UMETh [TPEICTABICHHE:

— 0 MONYJSIMOHHO-BUA0BOM YPOBHE OpraHU3aIlluH KUBOT'O;

— 0 BUJIE U €T0 CTPYKTYDE;

— O BJIMSIHUU DKOJIOTUYECKUX YCIIOBUHM Ha OPraHU3MBI;

— 0 NPOUCXOKICHUH BUJIOB;



— 0 Pa3BUTHHU HBOJIOIMOHHBIX MPEICTABICHUIH;

— 0 CHHTETHYECKOM TEOpUH IBOJIOINY;

— O TIOIYJISAILIUH KaK 3JIEMEHTapHOW eANHUIIEC IBOJIOIUH;

— 0 MHUKPO3BOIIOLNH;

— 0 MeXaHu3Max BHUJ000pa30BaHus;

— 0 MaKpO3BOJIIOIMHY H €€ HAIPaBJICHUSX.

VYyammecs: 10JKHBI TIOTYYUTH OIIBIT:

— UCTIOJIb30BAHUSI METOJ0B OHOJOTMYECKOW HAayKW M TPOBEACHHS HECIOKHBIX
OMOJIOTMYECKHX SKCIIEPUMEHTOB ISl H3y4eHHUS MOP(HOIOTHUECKOTO KPUTEPHS BHJIOB.

Pa3zoen 6.buocghepnviii yposenw (9 uacos)

buocdepa u ee cTpykTypa, CBOKWCTBA, 3aKOHOMEPHOCTH. KpyroBOpoT BEIIeCcTB U SHEPIUn
B 6uocdepe. Dxonoruueckue Kpuznucel. OCHOBBI PALlMOHATBHOTO IIPHPOJIOTIOIE30BAHMS.

Bo3HukHOBEHHE U pa3BUTHE KU3HU. B3risiibl, TUIOTE3bl U TEOPUH O MPOUCXOKIACHUU
xu3HU. KpaTkast ucTopus pa3BUTHS OPraHUYecKoOTro Mupa. JlokazaTenbCTBa SBOIOLUH.

JlemoHcTpanus

Mopenmu-amumkanun  «bruocdepa m dgenoBexk». OKaMEHENOCTH, OTIEYATKH, CKEJIETHI
MO3BOHOYHBIX JKUBOTHBIX.

DKCKypcuun

B kpaeBequeckuii My3eil WM Ha Teosiornueckoe oOHaxkeHue ypouuiia Jlumnosertr.

[IpenMeTHBIE pe3yabTaThI
VYuyamnecs n0KHBI 3HATh:

— OCHOBHBIC I'HIIOTE3bl BOBHUKHOBCHHUA XXKU3HU HA 36MHC;

— 0COOCHHOCTH aHTPOIIOTEHHOTO BO3IecTBIE Ha Ouochepy;

— OCHOBBI pallMOHAJIBHOT'O IMTPUPOAOII0JIb30BAHMA,;

— OCHOBHBIE JTallbl Pa3BUTHUS KU3HU Ha 3eMIIe.

yanII/IGCﬂ AOJDKHBI UMCTD IMPCACTABJICHUC!

— 0 6rocepHOM ypOBHE OpraHU3aIUH KUBOTO;

— 0 cpeoobpasyrolei 1esITeIbHOCTH OPraHU3MOB;

— 0 B3aUMOCBSI3HU )KMBOTO U HEKUBOTO B Orocdepe;

— 0 KpYroBOpOTE BEHIECTB B OMoChepe;

— 00 3BoMIOIIMK OUOChEpPHI;

— 00 IKOJIOTMYECKUX KPU3HUCAX;

— 0 Pa3BUTHH TPEJICTABICHUI O IPOUCXOKICHUH )KU3HU U COBPEMEHHOM COCTOSIHUH
po0JIEMBI;

— 0 JI0Ka3aTeIbCTBAX IBOJIOIH;

— O 3HAYeHUM OHOJIOTMYECKMX HAyK B PpELIEHUU MpoOJeM palloHaIbHOIO
NPUPOJIONIONB30BAHMS, 3allIUTHl  37I0POBBSl JIIOJEH B  YCIOBHSAX OBICTPOTO HW3MEHEHHS
IKOJIOTUIECKOTO Ka4eCTBa OKPYKAOIICH CPEIIbI.

VYuaruecs J0KHBI JEMOHCTPUPOBATH!

— 3HAHWE OCHOB 93KOJIOTHYECKOH TI'pPaMOTHOCTH — OIICHHUBATh MOCIIEACTBHSI
JIeITEIbHOCTH YeJIOBEKa B TPUPOJIE U BIUSIHUE (PaKTOPOB PUCKA Ha 3I0POBBE YEIIOBEKA; BEIOUPATH
HEJIICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX )IeI\/'ICTBI/IﬂX H MMOCTYMKAaX IO OTHOHICHUIO K JKUBOH
NpUpoONe, 370POBBI0 CBOEMY M OKPYXAaIOIIMX; OCO3HABaTh HEOOXOAMMOCTHh JCUCTBHU 10
COXpaHeHUI0 OuopazHoo0pa3usi ¥ MPUPOIHBIX MECTOOOUTAHMI BUOB PACTEHUN U KUBOTHBIX.

MeranpeameTHble pe3yiabTaThl:

VYyamuecs 107KHBI YMETh:

— OTIpeAeNATh NOHSTHS, ((OPMUPYEMBIE B ITPOLIECCE U3YUEHUS TEMBL;

— KJIacCU(UIIUPOBATh U CAMOCTOSITEIILHO BBIOMPATh KPUTEPUH JUTS KilacCU(UKaLny;



— CaMOCTOSITENIEHO  (DOPMYJIMPOBATh MPOOJIEMBI HCCIECIOBAaHUS U  COCTABIAThH
MO3TAIHYIO CTPYKTYPY OYAYILIEro CaMOCTOSITEIbHOTO UCCIEI0BaHNUS;

— IIPY BBIIOJHEHUH JTA00PATOPHBIX U MPAKTUYECKUX pabOT BEIOMPATh ONTUMAIbHBIE
CrocoObl ACMCTBHI B paMKax MpPeIOKEHHBIX YCIOBHM M TpeOOBaHUN U COOTHOCHUTH CBOU
JEICTBUS C IJIAaHUPYEMBIMU PE3YyJIbTaTaMU;

— dbopMynTupOBaTh BHIBOJIBI;

— yCTaHaBJIMBATh PUYUHHO-CIICACTBEHHBIE CBSI3U MEXAY COOBITUAMH, SIBICHUSMH;

— MPUMEHSTHh MOJIETTU U CXEMBbI JJIsl pelIeHUs] Y4eOHbIX U TO3HABaTeNbHBIX 3a/1a4;

— BJIa/IETh IPUEMAMU CMBICIOBOTO YTEHMSI, COCTABIIATh TE3UCHI U IIAH-KOHCIIEKTHI
10 pe3yjbTaTaM YTCHUS;

— OpPraHu30BBIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMU;

— UCTOJIB30BaTh  HMH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIE ~ TEXHOJOTUH  TIpU
MOJTOTOBKE COOOIIEHUHN, MYIbTUMEIUHHBIX TPE3eHTALNN;

— JEMOHCTPUPOBATh 3KOJIOIMUECKOE MBIIIJIEHUE U MPUMEHSATh €T0 B IIOBCEHEBHOM
JKU3HHU.

JInuHOCTHBIE PE3YyIbTAThI 06y‘IeHI/I${

VYyamuecs T0JKHBIL:

— UCTIBITBIBATh YYBCTBO TOPJAOCTH 32 POCCHICKYIO OMOJIOTUYECKYIO HAYKY;

— 0CO3HABaTh, KaKHe TIOCICIACTBHS JUIA OKpPYXKAIOUICH Cpeabl MOXET HMETh
paspymiuTeiibHas ACATCIbHOCTb YCJIOBCKA W IIPOABIATE TOTOBHOCTH K CaMOCTOATCIbHBIM
MOCTYIKaM U JICHCTBUSAM Ha 0J1aro mpupobl;

— YMCTb pCAJIM30BBIBATE TCOPCTUUCCKHUEC ITIO3HAHUS B HOBCGHHGBHOﬁ KHU3HU,

— NIOHUMATh 3HAYCHHE OOYUEHHUsI TSl TIOBCETHEBHOW KHM3HH U OCO3HAHHOTO BBIOOpA
npodeccuu;

— NPU3HABATH MPABO KaXIOT0 HA COOCTBEHHOE MHEHUE;

— YMETBH OTCTAaUBAaTh CBOIO TOUKY 3PEHHUS;

— KPUTHYHO OTHOCUTHCS K CBOMM IIOCTYNKaM, HECTH OTBETCTBEHHOCTh 3a UX
nociencTeus. Ha utoropoe nmoBTOpeHNe M KOHTPOJIh 3HAHUN OTBEIEHO 2 Yaca

1. Yu4eOHO - TEMATHYECKH MJIAH;
Ne n/m Ha3zBanme Tembl (pa3jaena) Bcero 4acos

1 Bsenenue
2 Paznen |. MonexkynsipHblii ypOBEHb
3 Paznen |l. Kierounslit ypoBeHb 16
4 Paznen 1l OpranusmeHHblil ypoBeHb 14
6 Paznen IV. [TonynsiimoHHO-BUAOBOM YPOBEHb 8
7 Paznen V. DxocucteMHBINH yPOBEHb 6
8 Paznen VI. buocdepHslii ypoBeHb 9
9 HToroBoe noBTOpeHNE U TECTUPOBAHUE 2

Hroro: 66

8. Ilnanupyemsble pe3y/ibTaThl H3y4YeHHUs Y4eOHOI0 MMpeAMeTa, Kypca.



B pesynbrate 06yuenus 6uonoruu B 9 kinacce BbITYCKHUK HAYUUTCS:
BbInycKHUK HAYYHTCS:

. BBIJICJIATh  CYIICCTBCHHBIC MPHU3HAKM  OHMOJIOTMYECKHX OO0BEKTOB  (BHJA,
9KOCHCTEMBI, OMOC(hEphl) U TPOIIECCOB, XapaKTEPHBIX VI COOOIIECTB )KUBBIX OPTaHU3MOB;

. apryMeHTHpPOBaTh, MPUBOAUTH JOKA3aTEIbCTBA HEOOXOJAMMOCTH  3aIUThHI
OKpY>KarolIen Cpejibl;

. apryMeHTHPOBATh, MPUBOIUTH JOKA3aTEIbCTBA 3aBUCUMOCTH 3/I0POBBS UEIOBEKA
OT COCTOSIHUSI OKPYKAFOIIIEH CPEJIbI,

. OCYIIECTBISAThKIacCU(DUKAITIIO OMOJIOTUIECKIX 00BEKTOB Ha

OCHOBECOIIPENICIICHUST UX NPUHAIIISKHOCTH K OTpeIeIeHHOU
CHCTEMaTUYECKOW IpymIIe;

. pPacKpbIBaTh POJb OWOJIOTMHM B MPAKTHYECKOW JESATEIBHOCTH JIIOJCH; PpOJIb

Ouonornyeckux OOBEKTOB B TPUPOAEC M JKU3HM 4YENIOBEKAa; 3HAYEHHE OMOJIOTMYECKOTO
pa3HOo00Opa3us AJIsg coXpaHeHust Onochepsi,

. OOBSICHATH OOIIHOCTH MPOHMCXOXICHUS M HBOJIONMH OPraHW3MOB Ha OCHOBE
COTIOCTaBJICHUS OCOOEHHOCTEH X CTPOEHUS U (PYHKIIMOHUPOBAHUS;

. OOBSICHATh MEXaHU3MBI HACJIEJCTBEHHOCTH M W3MEHYHMBOCTH, BO3HHUKHOBEHHS
MPUCTIOCOOJICHHOCTH, MPOLIECC BUA00OpA30BaAHUS;

. pa3nuyath Mo BHEIIHEMY BHJY, CXeMaM U OIMCAHHSIM PealbHbIe OMOIOTHYECKHE
O00BEKTHI MU UX U300paKEHUS, BBISBIISIS OTIIMUUTENIbHbBIC PU3HAKH OMOJIOTUYECKUX 0OBEKTOB;

. CpaBHUBATh OWOJIOTUYECKHE OOBEKTHI, TPOLECCH; JeNaTh BBIBOABI U
YMO3aKJIIOYEeHUS Ha OCHOBE CPaBHEHNS,

. YCTAaHABJIMBATh B3aUMOCBS3H MEXKIy OCOOCHHOCTSMH CTPOCHUS M (DYHKIHSIMHU
OpPraHoOB U CHCTEM OpPTaHOB;

. UCIOJIb30BaTh METOJbl OMOJIOTMYECKON Hayku: HaOdoAaTbh M OINUCHIBATH
Ounonoruueckre 0OBEKThI U MPOIECChl; CTABUTh OMOIOTUYECKUE IKCIIEPUMEHTHI U OOBSACHATH UX
pe3yabTaTHI,

. 3HaTb M AapryMEHTHPOBAaTh OCHOBHBIE TIpaBWJIa TIOBEACHUS B IPHPOJIE;
AQHAIM3UPOBATH U OLIEHUBATh IOCIIE/ICTBUS ACSITEIbHOCTH YeJIOBEKa B IPUPOJIE;

. OTKCBIBAThH U UCIIOJIb30BaTh MPUEMbI BBIPAIIUBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX
pacTeHuil 1 JOMAIIHUX )KUBOTHBIX, YXO/a 332 HUMH B arpoleH03ax;

. HaXo/JuTh B Yy4eOHOH, HaydHO-TOMYJApHOM muTeparype, MHTepHeT-pecypcax
MH(OPMALIMIO O JKUBOW MpHUPoAE, 0QOPMIISTh €€ B BUJE MUCbMEHHBIX COOOIIEHUMH, JTOKIa/l0B,
pedeparos;

. 3HaTh U COOMIOAATH MpaBmiia pabOThl B KaOMHETE OMOJIOTHH.

Bbll’[yCKHI/IK MOJYYIMT BO3MOKHOCTD HAYYUTHCH:

° IIOHUMATb OKOJOTHYCCKHUC HpO6HCMBI, BO3HHKAKOIIHUC B YCII0BUAX
HEPAIUOHAJIILHOTO ITPUPOAOIIOJIB30BaAHUSA, U ITYTH PCIICHUA 3THX npo6neM;
° AHAJIM3UPOBATh W OHCHUBATL MCJICBBIC W CMBICIIOBBIC YCTAHOBKU B CBOUX

JNEHCTBUSAX U IMOCTYIKax MO OTHOIIEHHIO K 3JJ0POBbI0 CBOEMY M OKPYXKaIOIIHX, MOCIEIACTBUS
BIMSIHUSA (PAaKTOPOB PHCKA Ha 3/10pPOBbE YEIIOBEKA,

. HaXOJUTh MHGOPMAIMIO MO BOMpocaM OO0IIed OMOJIOrHH B HAYYHO-TIOMYJISIPHOM
JUTEpaType, CHELUATU3UPOBAHHBIX OHMOJIOTMYECKUX CIIOBapsX, CIpaBOYHHKaX, VIHTepHeT
pecypcax, aHaJIM3UpOBaTh U OIICHUBATh €€, IePEBOAUTH U3 OJHON (POPMBI B JIPYTYIO;

. OpPUEHTUPOBATLCSA B CUCTEME MOPAJIBHBIX HOPM M LIEHHOCTEW IO OTHOIIEHHUIO K
00BeKTaM KUBOU MPHUPO/IBI, COOCTBEHHOMY 3/10POBbIO M 370POBbIO JAPYTUX JIIOJEH (MpU3HaAHUE
BBICOKOH LIEHHOCTH JKU3HH BO BCEX €€ MPOSBICHUSX, IKOJIOTHUECKOE CO3HAHKE, DMOLIMOHAIBHO-
LIEHHOCTHOE OTHOILIEHUE K 00BbEKTaM >KUBOM MPUPOIbI);



° CcO31aBaTh CO6CTB€HHBI€ NHUCbMCHHBIC W YCTHBIC COOGH.[CHI/ISI 0 COBpPCMCHHBIX
npobjeMax B 00JacTH OHOJIOTMM M OXPaHbl OKPYXKAIOIEeH CpeIbl Ha OCHOBE HECKOJIBKHX
MCTOYHHKOB MH(OpMAINH, COTPOBOKAATH BBICTYIJICHUE MPE3EHTALMEH, YUUTHIBAsE OCOOCHHOCTH
ayJUTOPUN CBEPCTHUKOB;

® pa6OTaTb B I'pyIiic CBEPCTHUKOB IMPU PCIICHHUU ITO3HABATCIIbHBIX 3a/1a4 CBA3aHHBIX
C TCOPETUYECCKHMHU W TPAKTUYECKHUMHU MpoOJeMaMu B 00JacCTH MOJEKYJSIPHOW OHOJIOTHH,
TEeHETHKH, 3KOJIOTUH, OMOTEXHOJIOTUH, MEUIIMHBI 1 OXPAHBI OKPYKAIOIICH CPEJIbl, TNIAHUPOBATh
COBMECTHYIO JICATCIIbHOCTh, YYUTBHIBATh MHEHHUE OKPYKAIONIMX M aJCKBaTHO OIICHUBATh
COOCTBEHHBIN BKJIAJl B 1€ATEIbHOCTD I'PYIIIIHI.

9. Onucanue y4eOHO-MeTOANYECKOro " MaTepHuaJIbHO-TEXHNYECKOI0
o0ecneyeHus odpa3oBaTebHOro npomecca. Y MK:

. [Taceunuk B. B. buonorus. Beenenue B oOuryro 6uosioruto. 9 kmacc. YueOHUK /
[Taceunuk B. B., Kamenckuii A. A. Kpukcynos E. A., lIsenos I'. I'. — 3-e u3x., crepeoTwr.

- M.: [Ipoda, 2016.

. [Taceunuk B. B. buonorus. Beenenue B o6uryro Ouosoruto. 9 kiacc: pabouas
teTpaap Kk yueoHuky [laceunnka B. B., Kamenckoro A. A. KpukcynoBa E. A., IlIsenoBa I'. I'.

«buonorus. Benenue B o6uryro 6uosnoruro. 9 kinace»/ B.B.Ilaceunuk, I'.I".I1IBeroB — 3-¢
u31., crepeoturl. - M.: JIpoda, 2016.

. [Taceunuk B. B., [lIsenos I'. I'. buosiorus. Beeaenue B 001ryro 6uosoruto. 9 kiacc.
Meroandeckoe rmocodue / M.: Ipoda, 2016

. Hunaktuueckoe odbecrieueHne yaeOHoro mnpoiecca:

. Y4eOHbIe MaTepHallbl WILTIOCTPATUBHOTO XapakTepa (OMOPHbIE KOHCIIEKTHI, CXEMBI,
TaOIHIIBI, TUATPAMMBbI, MOJICTH U JIP.);

. Y4eOHble MaTepuaibl HHCTPYKTUBHOTO XapakTepa (MHCTPYKIMU [0 OpraHU3aluu
CaMOCTOSITENIbHOM pabOThI y4aluXcsl).

. WucTpymMeHTapuil AMAarHOCTUKA YpPOBHS OOYYEHHOCTH ydyaliuxcs (cpencrsa

TEKYIIEero, TEMAaTHUYeCKOr0 M HWTOTOBOTO KOHTPOJISI YCBOEHHUS YYallUMHUCA COJEp’KaHus
OMOJIOrNnYecKOro 00pa3oBaHus).

. BapuaHTbl pa3HOYpOBHEBBIX U TBOPUYECKUX JIOMAIIHUX 33/aHUH.

. Marepuasnsl BHEKIACCHOM M y4eOHO-HMCCIe0BaTeabCKOW padoThl MO MpeaMeTy
(mepedeHpb TeM MPOEKTHOM U Hccie10BaTeIbCKON paboThl 0 Y4eOHOUM TUCHUIUINHE, TPeOOBaHUS
Kk YUP, pexoMenayemas aureparypa).

. Cnucok JuTeparypbl:

. buonorus (Bech mikonbHbIN Kype B cxeMax u Tabnunax) / A.FO.Monnesa. — M.:
Okcmo, 2015.

. buonorus B Bompocax u orBeTtax. Beimyck 2. Meronuueckoe nocobue. — M.,
ToBapumiectBo HayuHbIx u3ganuit KMK, 2013.

. buonorus. 6-11 knaccel. KOHCHEKTBI YpOKOB: ceMUHapbl, KOH(EpEHIIHH,
(dbopMHUpOBaHKE KITFOYEBBIX KOMIETeHIIHH / aBT. — cocT. M.H.

. ®aceuu u ap. — Bosrorpan: Yuurens, 2009. buonorus. 6-11 kimaccel: ceKpeTsl

3¢ (HEeKTUBHOCTH COBPEMEHHOT0 ypoka/ aBT. — cocT. H.B.JIamenko (u ap.). — Bonrorpan: Yuutens,
2014.

. buonorus. 6-11 xnaccel. KoOHCHEKTHI ypOKOB: CeMHHaphl, KOH(pepeHIH,
dopMHpoBaHUE KITIOUEBBIX KoMmeTeHuuil / aBT. — coct. M.H.®aceBuu u ap. — Bomarorpan:
Yunrens, 2009.

buonorus. 6-11 knaccel: cekpeTbl 3((EeKTUBHOCTH COBPEMEHHOI'0 YpoKa/ aBT. — COCT.
H.B.JIsmienko (u ap.). — Bonrorpan: Yuutens, 2014. — 189c.

. Boponnna I'.A., WBanoBa T.B., Kamunosa I'.C. buonorusa. Ilnanupyemsie
pesynbrarsl. Cuctema 3ananuii. 5-9 kimaccsl. —M., [IpocBemenune, 2015.



. Briconikass M.B. Hertpanumnuonnsie ypoku mno Ouonormu B 5-11 kmaccax
(ucciemoBanue, MHTErPUPOBaHUE, MoIeTpoBaHue). — Bonrorpan: Yuutens, 2008.

. ["anesa H.JI. 100 cioco6oB ¢popmMupoBaHus y4eOHOTO ycrexa KaKI0oro yueHuKa Ha
ypokax Owojorun. MeToauueckoe mocobue 1o peanusanuu TpeboBanuii DPIOC k
o0pa3oBaresibHBIM pe3ysibTaTam. — 5 3a 3Hanus, 2016.

. Kupunenko A.A. buosormdeckoe JIOTO: OT 3HaHMS K pe3ynbTaTy. OOmas
ouonorus. 9-11 xmaccel. Aunaktuueckas urpa/ A.A.Kupunenko. — Pocro Ha Jlony: Jlernon,
2014.

. Kupunenko A.A., lanenko E.B., Konecaukos C.U. buonorus. [Toaroroska k T'NA
— 2016. — PoctoB Ha [{ony, Jlernon, 2015.

. KoHTponbHO — W3MepuTeNnbHbIC MaTepuanbl. buosorus. 9 kimacc/ cocTaBUTENb
bormanos H.A. — M., BAKO, 2015.

. JleButun B. Y quButTenbpHas reHeTuka. — IkeMo, 2012,

. JleontreB JI.B. OOmas Owosorus: cucTeMa OpraHuYeckoro mupa. KoHCIeKT
nekuuii. — XapbpkoB: XI'3BA, 2015.

. Jlepuep I'.'1. OI'D — 2016. buonorust: cOopHuk 3ananuii: 9 knacc. — Ikemo, 2015.

. Momkuna M.B. CnpaBouyHuk mIKoJgpHUKA 10 Ouosiorun 6-11 kiaccel. — Jlutepa,
2016.

. [Taceunuk B.B. brosiorusi: MeToanka HAWBUAYAJIBHO — IPYIIIIOBOM AESTEIbHOCTH:
yueOHoe rmocodue it 001eodpa3zoBaTeNbHbIX opranu3anuii. — M., [Ipocsemienue, 2015.

. [Tonomapésa W.H. buonorus: 9 wimacc: yueOHMK Juid  ydalquxcs

obmieoOpaszoBarenbubix  yupexaenuit/.H.Ilonomapéra,0.A.Kopuunosa, H.M.YepnoBa: mon
pen. [Ipodeccopa U.H.ITonomapéBoii. — 5 — u3nganue, ucnp. — M., Bearana — I'pad, 2013.

. Pabouue nporpammel - buosorus. 5 — 9 knaccel: yaeOHO-MeTOAMUECKOE TTocoOue/
coct. I M. IlanpaseBa. — M.: lpoda, 2016 k YMK non penakumeit npodeccopa, A0KTOpa
nenarornyeckux Hayk B.B.1laceunuxka.

. CononoBa E.A. buonorus. 9 «kmacc. TecroBbie 3amanus. JumakTudeckue
Marepuansl. — Bonrorpaa: Yuurens, 2013.

. CnpaBounuk B Tabnunax. buonorus 7-11 kmacc. — Autpuc — I[pecc, 2015.

. Hlycranosa T.A. Penerurop no 6uonoruu. I'oroumes k EI'D u OI'D. — ®enuke,

2016.
JlabopaTopHoe o0opynoBaHue

e KOMIUIEKT MUKpOIIPENapaToB

e  MUKPOCKOI IIKOJBHBIN

e HaGop XuM. mocyzbl U NPUHAAIEKHOCTEHN 110 OMOIOTHH [T AeM. paboT

e KommieKkT nocysl ¥ NPUHAJICKHOCTEN IS IPOBEJIeHNS J1a00paTOPHBIX paboT.
Bxiroyaer nocyzy, penapoBajibHbIE TPUHAIJIEKHOCTH, IIOKPOBHBIEH

MpEAMCETHBIC CTCKJIA U AP.

e Jlyna pyynas
e [ludporas maboparopus nentpa «Todka poctay.
. HNHTepHeT pecypcebl:
. http://chem.rusolymp.ru/ - mopran Bcepoccuiickoii 0TUMIHA b1 IKOJIBHUKOB.
. http://egu.lseptember.ru/index.php?course=18005 — mnopran meAaroru4ecKoro
YHUBEPCHUTETA U3aTENILCKOTO IoMa « [lepBoe ceHTIOps»
. http://www.edu.ru./ - uapopmarus o GpeaeparbHbIX HOPMATUBHBIX JOKYMEHTaX TI0

EID.
. http://www.ed.gov.ru/ - oOpa3oBaTenbHbIN TOPTAI



. http://www.ipkps.bsu.edu.ru  — mnepeuenr o0opynoBaHHS 1O  OWOJOTHH
XapaKTePU3YIOIIHi 00pa30BaTEIbHYIO CPETY IIKOJIBL.

. http://www.ipkps.bsu.edu.ru — pekoMeHIaMKd 1O COCTABJICHUIO paboOUYnX
pOrpamMMm Mo OUOJIOTHH.



10. KanengapHo-TeMaTH4yecKoe NJIAHHUPOBAHNE

n/n

KoJ-
BO
YacoB

Tema ypoka

OcCHOBHBIE BH/IbI
AeATeJLHOCTH yyammxcsi (Ha
YPOBHE Y4eOHBIX /IeiicTBHIA)

I[OMaIIIHee 3aJlaHue

Hcnoab3oBanue
ungpoBoro u
aHAJIOTOBOT'0

000pyI0BaHUA
LHEeHTpa
€CTeCTBEHHO
HAY4YHOMH U
TEXHOJIOTH4eCKOM
HANPaBJIECHHOCTEHl
«Touka pocra»

JlaTa

IJIaHupyemMasi ([)aRanecxaﬂ

BBenenue (2 yaca)

buonorus — Hayka
0KUBOU IPUPOJIE

OrnpeaenstoT NOHTHS,
(dbopMupyeMbIe B XOJI€ U3YUCHHUS
TEMBI: «OHOJIOTH,
«MHUKOJIOTHUS», «OPHOJIOTHUS»,
«aITbrOJIOTHSI»,
«1ajaeo00TaHNKay, «KTEHETUKAY,
«Onopu3uKay, «KOMOXUMH»,
«PaTMOOHMOTIOTHS»,
«KOCMUYECKasi OMOIOTHSD.
XapakTepusyroT OUOJIOTHIO KaK
HayKy O KUBOU MPUPO/IE.
PackpeiBaroT 3HaueHuE
OMOJIOTMYECKHUX 3HAHUH B
COBpeMeHHOM xu3Hu. [[puBoasT
npuMepsl npodeccuii,
CBSI3aHHBIX C OMOJIOTHEH.
becenyror ¢ okpyxarommumMu
(poaCTBEHHUKAMU, 3HAKOMBIMH,
CBEPCTHUKAMH) OTIpodeccusx,
CBSI3aHHBIX ¢ OMOJIOTHEH.
l'otoBaTr mnpeseHTanuu o
npodeccusix, CBSI3aHHBIX C
OHMOJIOTHEH, UCTIOB3YSI
KOMITHIOTEPHBIE TEXHOJIOTHH

§1, moATOTOBUTH
IIpe3eHTalHo 00
HMHTEPECYIOLIEN
yUanmxcs
OMoJIOrn4ecKoi

HayKe

MeTtonsl
HUCCIIEJOBaHUA

OnpenenstoT NOHTHS,
hopMupyeMbIe B X0 U3yUEHUS

§2, 3, cocTaBUTh
CXEMY Hay4YHOTO

[udposoii
MHUKPOCKOII,




BOMOJIOTUH.

CyIHOCTh
JKU3HH U
CBOMCTBaA
JKMBOT'O

TEMBI: «HAYKa», «HAyYHOE
UCCIIEIOBaHME», «HAYUHBII
METOI», «KHAYYHBIH (HaKT»,
«Ha0II0ICHHEY,
«OKCIEPUMEHT», «TUIOTE3a»,
«3aKOHY, «TEOPUS».
XapakTepu3yroT OCHOBHbIE
METO/Ibl HAYYHOTO MTO3HAHUS,
3Tanbl HAYYHOIOMCCIICJOBAHMSL.
CaMocTosATeNnbHO
(bopMyIHUPYIOT IPOOIIEMBI
UCCIIeIOBaHUS.
CocTaBIIOT [O3TANHYIO
CTPYKTYpy Oyayiiero
CaMOCTOSITEIILHOTO
UCCIIETOBAHUS
OnpenensoT TIOHSTHUSA,
(dbopMupyeMbIe B X0J1¢ U3yUEHUs
TEMBI: <(OKU3HBY», (OKU3HCHHBIC
CBOICTBaY, «Ouonmoruyeckue
CUCTEMBI», «OOMEH BELIECTBY,
«Ipouecchl  OMOCHHTE3a |
pacmazna», «pa3gpaxuMoCTby,
«Pa3MHOKEHHUEY,
«HAaCJEICTBEHHOCTbY,
«U3MEHYUBOCTBY, «PA3BUTHEY,
«YpOBHH OpraHu3aluu
>kuBoroy. Jlarot
XapaKTePUCTUKY OCHOBHBIX
CBOWCTB KHBOTO.
OOBACHSAIOT MPUUUHBI
3aTpyAHEHUH, CBSI3aHHBIX C
OTpe/ieIEHUEM MOHATHUS
(CGKU3ZHBY.
[IpuBogsT IIPUMEPBHI
OMOJIOTHYECKUX CHUCTEM
pasHoro YPOBHS
OpraHu3alllu.
CpaBHMBAIOT CBOMCTBA,

UCCIIEIOBAHMS 110
[IPEMIOKEHHOU
TEMaTHKE.

udposast
nabopaTopus
JaTINKAMH

C




MPOSIBIISIIOIIMECS Y OOBEKTOB
YKUBOUM M HEXKMBOU MPUPOJIBI

Paznen |. Mosekys

HbIii ypoBeHb (9 yacoB)

MonexkynspHbli
YpOBEHb: o011as
XapaKTepUCTHKA

OnpenenstoT NOHATHS,
(bopmupyeMbIe B X0/1€
W3Y4YECHHUS TEMBI:
«OpPTaHUYECKHE BEIIECTBAY,
«OeNKu», KHYKICHHOBBIE
KHUCIIOTBI», «YTJIIEBOABLY, «KUPBI
(MBI )Y,
«OMOTIOTTMMEPBI», «KMOHOMEPBI.
XapakTepus3yroT
MOJIEKYJIIPHBIN YPOBEHb
OpraHu3aIlH KUBOTO.
OnuceIBarOT 0COOEHHOCTH
CTPOCHHS OPTaHUYECKUX
BEILIECTB KaK OMOTOJIUMEPOB.
OOBACHAIOT IPUYUHBI U3YUCHUS
CBOMCTB OpPraHUYECKHUX
BEIIECTB MMEHHO B COCTaBe
KJIIETKH; pa3HO000pa3us CBOMCTB
OMONOIMMEPOB, BXOAAILINX B
COCTaB JKUBBIX OPTaHH3MOB.
AHaIM3UPYIOT TEKCT

yueOHHUKa

C LIEJIBIO
CaMOCTOSITEITEHOTO BBISIBIICHHS
OMOJOTUYECKHIX
3aKOHOMEPHOCTEM

§4, 3anmanuectp.28

[Hudposoit
MUKPOCKOII,
MUKpOIpernapar

Yrnesoanl

OnpenensaroT NOHSTHS,
dhopMupyeMbIe B XO€ U3yUEHUS
TEMBI: «yTJIEBOJIbI, WIH
caxapub», «<MOHOCAXapHIIBI»,
«IUcCaxapuab,
«TTOJTUCaxapuIb», «prdo3ay,
«1€30KCUPH003ay, «TITHK03a»,
«hpyKTO3a», (TaTAKTO3a»,

«Caxapo3a», «MaJIbTO3a»,

§5




IaKTO3a», «Kpaxmai,
«TJINKOTEH», «XUTHUH.
XapakTepus3yroT COCTaB U
CTPOEHHUE MOJIEKYJI YIIIEBOJIOB.
Y cTaHaBIMBaKOT IPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXK]Y
XUMHUUYECKUM CTPOCHHUEM,
CBOWCTBaMM U (QYHKLUAMU
YIJI€BOJIOB HA OCHOBE aHAIM3a
PUCYHKOB U TEKCTOB B
yueOHUKe.

[IpuBoasT mpumepsl
YTJIEBO/IOB, BXOSIINUX B COCTaB
OpPraHu3MOB, MECTa UX
JIOKQJIM3alMK U OMOJIOTMYECKYIO
poJIb

JIntmael

OrnpenensioT NOHSITHS,
(bopmHpyeMBbIe B X0J1€ U3YUECHUS
TEMBI: JTUIHIBD», KUPBI»,
«TOPMOHBI», «IHEpreTudecKas
(GYHKIUS TUTTUIOBY,
«3arnacaromas QyHKIus
JUIHUI0BY,

«3alUTHAs QYHKIUS JTUIHAOBY,
«cTpouTenbHas pyHKINS
JUIHUI0BY», «PEryIsSTOpHAs
(GYHKIUS JIUTTAOBY.

JlaroT XapaKTEpUCTUKY COCTaBa
U CTPOEHMSI MOJIEKYJT JIUITU/IOB.
VY cTaHaBIMBaOT MPUYHUHHO-
CIIEJICTBEHHBIE CBSI3U MEXKY
XUMHUUYECKUM CTPOEHHUEM,
CBOMCTBaMHU U QYHKIUSIMU
YIJI€BOJIOB HA OCHOBE aHAIM3a
PUCYHKOB U TEKCTOB B

yueOHUKe.
[IpuBOAT NpUMEpHl JHMIHUAOB,
BXO/ISIIUX B coCTaB

OpraHnu3MoB, MECTa nux

§6,3amanme
ctp.33




JIOKAJTU3AINH U OMOJIOTHYIECKYIO
posib. OOCyXmalT B Kiacce
npoOJIeMbl HAKOIUICHUS KHPOB

OopraHu3mMamMu B Oeiax
YCTAHOBJICHUA INPpUIUHHO-
CIICACTBCHHBIX

CocraB u ctpoeHue
6enkoB. yHKIUN
0OeJIKOB

OrnpenensaoT NOHSTHS,
dbopMupyemsbie B X0/1e
W3YUYCHHS TEMBI: «OCNKU, TN
MIPOTEUHBD», KIIPOCTHIC U
CJI0KHBIE OCTIKHY,
«aMUHOKHUCIIOTHI,
«TOJUTETITU, «TIEPBUYHAS
CTPYKTypa OEJIKOBY,
«BTOPUYHAS CTPYKTYpa
OEIKOBY», «TPEeTUYHAS
CTPYKTYypa OEIKOBY,
«YETBEPTUYHAS CTPYKTYypa
0enKoB». XapaKTepU3yloT
COCTaB U CTPOCHHE MOJICKYIT
0€JIKOB, MPUYMHBI BO3MOYKHOTO
HapyLeHHs TPUPOTHON
CTPYKTYpHI (I€HATypalun)
O€eJKOB.

[IpuBOoaAT IpUMEpHI
JieHaTypanuu OeIKoB

VY cTaHaBIMBaKOT TPUYHHHO-
CJI€ZICTBEHHBIE CBSI3U MEXKIY
XUMHAYECKHM CTPOCHHUEM,
CBOMCTBaMHU U (QYHKIUSIMU
OeJIKOB Ha OCHOBE aHAN3a
PUCYHKOB U TEKCTOB B
yueOHUKE.

[TpuBoasT mpuMeps! OENKOB,
BXO/JISIIIIAX B COCTaB
OpPraHu3MOB, MECT UX
JIOKAJIN3aluA 1 OMOJIOTHYECKON
posn

§ 7, 8, B TeTpaau
3aMoJHUTH TAOJIUITY
«CTpyKTYypbI
OcIKOBOMU
MOJICKYJIBD.

[udposoii
MUKPOCKOIT




Hyxkneunossie
KHCJIOTBI

OrnpenensaioT NOHSTHS,
dhopmupyembIe B X0/
W3YYCHHS TEMBI: «HYKICHHOBAs
KHCIIOTay,
«I€30KCUPUOOHYKIICMHOBAs
kucnora, unu JJHK»,
«pUOOHYKIIENHOBAs KUCIIOTA,
i PHKY, «azoTucteie
OCHOBAHUS», «aJICHUHY,
«TyaHUH», «ITUTO3HHY,
«TUMHUHY, Kyparwi»,
«KOMIIJIEMEHTAPHOCTH,
«rpancnoptHas PHK (TPHK)»,
«pubocomuast PHK (pPHK)»,
«uHpopmarmonHas PHK
(uPHK)», «HyKkaeoTum,
«aBoitHasa crimpaiib JJHK».
JlaroT XxapakTepuUCTUKY COCTaBa
U CTPOEHUSI MOJIEKYJI
HYKJIEMHOBBIX KHUCJIOT.

Y cTaHaBIMBaKOT IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U MEXK]TY
XUMHAYECKHM CTPOCHHUEM,
CBOMCTBaMHU U (QYHKIUSIMU
HYKJIEMHOBBIX KHCJIOT Ha
OCHOBE aHaJIN3a PUCYHKOB U
TEKCTOB B yUEOHHUKE.

[IpuBogsT MIpUMEPBI
HYKJIICHMHOBBIX KHCIIOT,
BXOSIINX B COCTaB
OpraHnu3MoB, MECT nux
JIOKAIHU3aIMA ¥ OUOJIOTUYECKOM
poJu. CocraBisiroT IJ1aH

naparpaga ydyeOHuKa. Pemaror
Ouosnormueckue 3agadd  (Ha
MAaTeMaTUYECKUd pacuer; Ha
IpUMEHEHHE MpUHLUIA
KOMIUJIEMEHTApHOCTH )

§ 9
MOZENb
JIHK

HN3TOTOBUTDH
MOJICKYIJIBI




AT® u gpyrue
OpraHHyYecKue
COCIMHEHUS KIIETKU

OrnpeaenstoT NOHTHS,
(dbopMupyeMbIe B XOJI€ U3YUCHHUS
TEMBI: «aJIecHO3uHTpHudochar
(ATD)», «anenozuraudocdar
(ALD)»,
«anenosuHMoHopochar
(AMD)y,

«MaKpO3pruyuecKas CBs3by,
«OKHPOPACTBOPUMBIE
BUTAaMUHBD,
«BOJIOPACTBOPHMEIE
BUTaMUHBD». XapaKTepU3yIOT
COCTaB U CTPOCHUE MOJICKYJIBI
ATO.

[IpuBoasaT npuMepbI
BUTAMUHOB, BXO/ISIIIIUX B COCTaB
OpPTaHU3MOB, U HX
OHMOJIOTMYECKON POJIH.

I'oToBAT BBICTYIUIEHHE C
COOOIIIEHUEM O POJIH
BUTaMUHOB B
(YHKITMOHUPOBAHUH OpraHU3Ma
4esioBeKa (B TOM YHCIIE C
UCMOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA).
OO6cyxaarT pe3ynbTaThl
paboTHI C OHOKIACCHUKAMHU

§10,

MOJITOTOBUTH
COOOUIEHUsI OPOJIHU
BUTAaMHHOB

buonornyeckue
KaTaJau3aTopbl
Jlabopamopnas
paboma
Pacmiemnienue
MepoKcHuaa BOJIOPOIa
dbepmMeHTOM
KaTana3ou

OrnpenensdroT NOHIATHS
(dhopMUpyeMBbIC B XOJIC U3YICHHS
TEMBI: «KaTaan3aTop»,
«pepmeHT», «KohepMeHT»,
«aKTHBHBIN HEHTP (hepMeHTa.
XapakTepusyrT pojb
OMOJOTUYECKHUX KaTalIn3aTopoOB
B KJIeTKe. OTMCHIBAIOT
MEXaHH3M paboThl (EPMEHTOB.
[IpuBOAT IpUMEPHI
(hepMEeHTOB, UX JIOKaJTH3aI[uU B
OpraHu3Me M UX OMOJIOTHYECKOM

§11




posiu. Y CTaHAaBIMBAIOT
MPUYMHHO-CJICICTBEHHBIC CBS3U
MeX 1y OCITKOBOM MPUPOIOH
(hEepMEHTOB ¥ ONTHMAaJIbHBIMH
YCIIOBUSIMU MX
(GyHKIIMOHUPOBAHUSI.
OTtpabaTpiBalOT yMEHUS
(bopMyIHpPOBAThH TUIIOTE3HI,
KOHCTPYHUPOBATh, IPOBOIUTH
9KCIIEPUMEHTHI, OIICHUBATh
MOJTY4CHHBIC PE3YJIbTaThl Ha
OCHOBE COJICPYKAHHUSI
1a00paTOpHOH pabOTHI

10 Bupycsl OnpenensroT NOHTHS, §12,
(bopMHEpyeMBbI€ B X0J1¢ M3YUYCHHUS | MOATOTOBHUTHCS K
TEMBI: «BUPYCBI», «KalCHI, KOHTPOJIbHO-
«caMocOopKa. obo0matomemy
XapakTepu3yroT BUPYChl KaKk YPOKY o
HEKJIETOYHBIE (POPMBI KU3HH, pazneny
OIUCBIBAOT LIUKJI PA3BUTHUS «MoneKynspHbI
BHUpYyCA. 1 YpPOBEHB.
OnwuceIBaroT 00IIMIA TIIaH
CTPOCHUS BUPYCOB.
[TpuBOAAT IpUMEPHI BUPYCOB U
3a00JIeBaHUM, BEI3EIBAEMBIX
umMu. OOCYXIAI0TIIPOOIEMBbI
MIPOUCXOXKACHUS BUPYCOB
11 O06o06uienne 3Hanni | OnpeAenstoT NOHATHS, Texcr
1o paszzaemny c(OpMHPOBAHHBIE B XOJI€ «Kpatkoe
«MonexysipHbIi U3YyYEHUS TEMBI. coJiepKaHue TI1aBbIy,
YPOBEHBY. J1aroT OLIEHKY BO3pacTaroen ctp.51

POJIM €CTECTBEHHBIX HAYK U
HAYYHBIX UCCIICIOBAaHUN B
COBPEMEHHOM MHUPE,
MOCTOSTHHOMY ITPOIIECCY
HBOJIIOIIMM HAYYHOTO 3HAHUS.
OTtpabaTbiBalOT YMEHUS
(bopMyIMpOBATH TUIIOTE3HI,
KOHCTPYHPOBATh, TPOBOJIUTh




SKCIEPUMEHTBI, OLICHUBATh
MOJIyYE€HHBIE PE3yJbTaThl

Pa3znen I1. Kiierounwlii ypoBens (16 yacos

12

KneTtounblii ypoBEHb:
oOmas
XapaKTepUCTHKA.

OnpenensroT NOHATHS,
(bopmMHpyeMBbI€ B X0J1€ U3YUCHUS
TEMBI: «KJIETKa», «METO/bI
U3Y4EHHUs KIIETKW», «CBETOBAsI
MHUKPOCKOIIHSI», «3JIEKTPOHHAs
MUKPOCKOTIHSI,

«KJIETOYHAsl TEOPUSD).
XapaKkTepU3yroT KIETKY KaKk
CTPYKTYPHYIO U
(GyHKIMOHATBHYIO € TUHUILY
KU3HH, €€ XUMUYECKHUM COCTaB,
MeToabl n3ydeHust. OObICHSIOT
OCHOBHBI€ ITOJIOKEHUS
KJICTOYHOU TEOPHH.
CpaBHMBAIOT MPUHLUIIBI
paboThl ¥ BO3MOKHOCTH
CBETOBOM M 3JIEKTPOHHOMU
MUKPOCKOIIMYECKON TEXHUKU

§13,
OTBCTUTH Ha
BOIIPOCHI BKOHIIC

naparpada

[Hudposoit
MUKPOCKOII,
MUKpPOIpenapaThl

13

OO0me cBeneHust o
kinetkax. Kierounas
mMeMOpaHa

OnpenensaroT NOHSTHS,
(dhopMUpyeMBbIC B XOJIC U3YICHHS
TEMBI: «IIUTOIIa3May, «IAPO»,
«OPTaHOMIBI», KMEMOpaHay,
«KIieTouHas MmeMOpaHay,
«(harouTo3y», «IMHOLUTO3Y.
XapakTepusyroT U CPaBHUBAIOT
nporiecchl (haromuTo3a u
MUHOIIMTO3A.

OmnuceBat0OT 0COOCHHOCTH
CTPOCHHS YacTei U OPraHOUI0B
KJIETKH. Y CTAaHABIIMBAIOT
MIPUYUHHO-CJIEICTBEHHBIEC CBSI3U
MEXTy CTPOCHHEM KIIETKH 1
OCYIIIECTBIICHHEM €10
MPOIIECCOB (ParonuTo3a,
CTpoeHHEM U QYHKITUIMU
KJIETOYHOW MEMOpPaHBbI.

§14,

WCIIOJIBb3YSI TEKCT

yueOHUKaIOMOIHUTh
H

3aKOHYHUTH KJIACTep,

HavaThIA Ha

ypOKe

[udposoit
MHUKPOCKOII,
MUKpOTIpenapaThbl




CocTaBisIoT IU1aH naparpada

14 Anpo OnpenensaroT NOHATHS, §15, [udposoit
(dbopMupyeMbIe B X0 U3YUCHHS | IO IKEJIAHHUIO MHUKPOCKOIIL,
TEMBI: «IIPOKAPHOTHI, MOJFOTOBUThH YCTHOE | MUKPOIIpENapaThl
«QYKAPUOTHI», «XPOMATUHY, WJIU CIOEPKKOM
«XPOMOCOMBI», «KApPUOTHII, AIIEKTPOHHON
«COMATHUYECKHE KIETKNY, MpEe3eHTalUN
«TUIUIOUIHBINA HAOOPY, BBICTYIUICHUE
«TOMOJIOTHYHBIE XPOMOCOMBI»,
«raruIouAHbINA HA0Op
XPOMOCOMY, «T'aMEThI»,
«SLIIPBILIKOY.
XapakTepus3yroT CTPOCHHUE
s/ipa KIETKU U €ro CBS3U C
SHJOIUIA3MAaTUYECKON CETHIO.
Pemarot 6uonoruueckue
3a/layy Ha OIpe/eJIeHUE Yucia
XpOMOCOM B TalUIOUJAHOM U
JUTIIOUTHOM Habope
15 Ouporazmaruueckas | Onpenenstor NOHITHS, §16, cocTaBUTH Hudposoit
ceTb. Pubocomsl. (dhopMHUpyeMBbIC B XOJIC U3YUCHHSI | HICKTPOHHYIO MHUKPOCKOII,
Kommieke ['onbaxu. | TeMBI: «3HO0MIIa3MaTHUYECKas BU3UTKY OJIHOTO U3 MHUKpOIpenaparsbl
JInzocomel CETb», «PUOOCOMBI», OpraHOMJIOB,
«komIuiekc ['omabmxm», UCIIONb3Ys
«JIU30COMBIY. MUKpogoTrorpaduu,
XapakTepusyrT CTPOCHUE TEKCTOBBIE
MEPEYHCIICHHBIX OPTaHOUIOB dbparmMeHTsI
KJIETKU U X (QYHKIUH. PUCYHKHU.

Y cTaHaBIMBaOT NPUYNHHO-
CJIEZICTBEHHBIE CBSI3U MEXKIY
CTpOEHHEM U QYHKIHSIMHU
OMOJIOTHYECKUX CUCTEM Ha
puMepe KJIETKH, ee
OPTraHOU/IOB U BBIMOJIHIEMbIX
MU QYHKIHH.

PaboTaroT ¢ nyuocTpauusamMu
yueOHUKa (CMBICIIOBOE YTEHHE)




16 MuTtoxoHapun OnpenenstoT NoHATHS, §17,cocraBuTh [Tudposoii
[Tnactunb. (dbopMupyeMbIe B X0JI€ U3yUEHUS | SJIEKTPOHHYIO MHKPOCKOTI,
Knerounsiii nentp. TEMBI: «MUTOXOHIPHI, BU3UTKY OJIHOTO U3 MHUKpOIpenapaTsl
Opranounpt «KPHCTBI», «IUTACTUIIBDY, OpraHOMJIOB,

JIBIDKCHUSI. «JIEMKOILIACTBI, UCTIONB3Ys
Knerounsie «XJIOPOTIACTBI», mMuKpodoTorpadum,
BKJTIOYEHUS «XPOMOIUIACTBI», «TPAHBD», TEKCTOBBIC

«KJICTOYHBIH LIEHTP», (bparmMeHTsI

«IUTOCKEIIETY, PHUCYHKH.

«MHUKPOTPYOOUKM»,

«UEHTPHUOIINY, «BEPETCHO

JETICHUS, «PECHUUYKNY,

(OKTYTUKHUY, «KJICTOYHBIC

BKJTFOUCHHS».

XapakTepusyrT CTPOEHUE

MePEUUCICHHBIX OPTaHOUI0B

KJICTKU ¥ UX QYHKIUH.

Y craHaBIMBAIOT MPUYHHHO-

CIICZICTBEHHBIE CBSI3U MEXKILY

CTPOCHHEM U (PYHKIHAMU

OMOJIOTHYECKUX CUCTEM Ha

pUMepe KIETKH, ee

OPTaHOU/IOB U BBITTOIHIEMBIX

MU PYHKITHH.

PaGorator ¢ winrocTpanusamMu

y4eOHUKa (CMBICIIOBOE YTEHHUE)

17 OcobenHoctH OnpenensoT noHsiTusA, | §18, [Hudposoit
CTPOEHUSI KJIETOK bopmupyemsble B Xofie | 3agaHue cTp.76, MHUKPOCKOTI,
DYKapHOT U M3yYeHUS TEMBI: | IOJTOTOBUTHCS K MHKpOTIpenapaThl
IPOKapUoOT «IIPOKAPHOTHI», 000011a101IIEMY YPOKY
Jlabopamopnas «QYKapHOTBI», «aHa’POOBI»,
paboma «CTHIOPBD». XapakTepu3yoT
«PaccmarpuBanue 0COOEHHOCTH CTPOCHUS KIIETOK
KJIETOK PAaCTeHUH U MIPOKAPUOT u 9YKApHOT.

KMBOTHBIX TOJT CpaBHHBaIOT 0COOEHHOCTH
MHUKPOCKOTIOM» CTPOEHHUSI KJETOK C LEJbIO
BBISIBJICHUS CXOJICTBA "

pasjiniua




18

O0001enne 3HaHUH
10 TEME CTPOCHHUE
KJICTOK MPOKAPHOT U
9YKapHOT.

OrnpenensaioT NOHSTHS,
chopMHUPOBAHHBIC B X0OJI€
H3YUYCHUS TEMBI.
OTtpabaThiBaloT yMEHUS
(hopMyIMpOBaTh TUIIOTE3HI,
KOHCTPYUPOBATh, IPOBOJIUTH
IKCIIEPUMEHTEHI, OIECHUBATH
MIOJTYYCHHBIC PE3YJIbTATHI

3ananue Ha cTp.76

[Mudposoii
MHUKPOCKOTI,
MUKpOTIpenapaThbl

19

MertabomnusmM.

OrnpeaensioT NOHTHS,
(bopMHUpyeMBbI€ B X0J1¢ H3YYCHUS
TEMBI: «KACCUMMIIALIUSA,
«ITCCUMUIISIIINS,
«metabonm3m». OOCYKIaloT B
KJ1acce MpoOJIeMHBIC BOIIPOCHI,
CBSI3aHHBIE C MTPOIIECCaMU
oOMEHa BEIIeCTB B
OMOJIOTMYECKHUX CHCTEMaXx.

§19

20

DHepreTu4ecKuit
0OMEHB KJIETKE

OnpenenstoT NOHATHS,
(bopmupyeMbIe B X0/1€
U3YUYEHHS TEMBI: «HENOJIHOE
KHCIOPOAHOE (pepMEHTATHBHOE
pacuienieHue TIK03bD»,
«TIIUKOJIM3Y, «ITOJTHOE
KHUCJIOPOAHOE pacIIeIIeHne
TIIIOKO3BD), «KJIETOYHOE
JbIXaHUe». XapaKTepU3yoT
OCHOBHBIE JTAITbI
HHEPreTHYecKoro ooMeHa B
KJIETKaX OPTaHU3MOB.
CpaBHMBAIOT 3HEPTrETUYECKYIO
3¢ (HeKTUBHOCTD TIUKOJIN3A U
KJICTOYHOTO JIbIXaHHUs

§20

21

dorocunres

OnpenensroT NOHATHS,
(dbopMupyeMbIe B X0/1e
HU3YUCHUS TEMBI. «CBETOBAA
¢aza hoTocuHTE3a», KTEMHOBAs
¢daza porocunTe3an, «horonus
BOJBI», «<XEMOCHHTE3,
«XeMOTPO(]BI»,

§21, ¢.81-84

Hudposas
nabopaTopus

(maTamk
TEeMIIepaTyphl,
BJIQXKHOCTH,
OCBEIIEHHOCTH )




«HUTPUPHUIHPYIOIIHE
OakTepumn». PackpeiBaroT
3Ha4YeHue poTocuHTE3A.
XapaxkTepu3yloT TEMHOBYIO U
CBETOBYIO (pa3bl poTocuHTE3A
10 CXeMe, IPUBEICHHOH B
yueOHUKe.

CpaBHUBAIOT MPOLECCHI
¢doTocHHTE3a M XEMOCHHTE3A.
Pemator pacuerHsie
MaTeMaTU4ecKue 3aJavdu,
OCHOBaHHbIE Ha (DAaKTHUECKOM
OMOJIOTHYECKOM MaTepuaie

22

XeMOCHHTE3

OmnpenenstoT NOHATHS,
(bopmupyeMbIe B X0/1€
U3Y4YCHUS TEMBI: «CBETOBAs
¢aza hoTocuHTE3a», KTEMHOBAS
(daza porocunTesan, «Horonus
BOJIBI», «XEMOCHHTE3Y,
«XeMOTPO(BI»,
«HUTPUDUITUPYIOIIHE
6axktepun». PackpbIBatoT
3HauYeHHEe (DOTOCHHTE3A.
XapakTepu3yroT TEMHOBYIO U
cBeTOBYIO (ha3bl (hoTOCHHTE3A
10 CXeMe, IPUBEIEHHON B
yueOHUKE.

CpaBHMBAIOT MPOLIECCHI
(oTOCHHTE3a U XEMOCHHTE3A.
Pemator pacueTHble
MaTeMaTHYECKUE 3aja4w,
OCHOBAaHHbIE Ha (HPaKTUUECKOM
OMOJIOrMYEeCKOM MaTepuaie

§21 10
3amanus cTp.85

KOHIIA,

Hudposas
naboparopus

(matumk
TEMIIEPATYPHI,
BJIQKHOCTH,
OCBEIICHHOCTH )

23

ABTOTpO(BI
reTepoTpodsl

u

OnpenensoT MIOHSATHUS,
hopmupyembie B xozae
W3YYCHHUS TEMBI:
«aBTOTPOQBI,

«reTepOTPOdBI»,

«potoTpodni»,

§22




«XeMOTpo(dbI», «campopUTH»,
«I1apa3uThD, «r0J10301HOe
[MUTAHUE. CpaBHUBAIOT
OpraHu3Mbl 1o croco0y
MOJTyYCHUS MUTATEIbHBIX

BemiecTB. COCTaBISIIOT —CXeMy
«Knaccudukanus opraHuzMoB
Mo  Crmoco0y MUTaHHUA»  C
MIPUBEICHHEM KOHKPETHBIX
MIPUMEPOB (CMBICIIOBOE YTCHUE)

24

CunTe3 0enKoB B
KJIETKE
(reHeTHYeCKUM KO/

OrnpeaenstoT NOHTHS,
(dbopMHpyeMBbIe B X0 U3Y4CHUS
TEMBI: «T€H», «I€HETHYECKHM
KOJI», «TPHUILIET», KKOJIOH,
XapaKTEPU3YIOT MPOIECCHI,
CBSI3aHHBIE C OMOCHHTE30M
OcIKa B KJIIETKE.

OnuUCBIBAIOT MPOLIECCHI
TPaHCKPUIILIUY, IPUMEHSIS
HMPUHIIMIT KOMILIEMEHTAPHOCTH
WTEHETHYECKOr0 KO/a

§23, ¢ 87-89,
peleHue
OMOJIOTMYECKHX 3a7a4
Ha
MPUHIIHATL
KOMILICMEHTAPHOCTH

25

Cunre3 OCIIKOB B
KJIETKE
(TpaHCKpHUIIIUS U
TpaHCIALNA)

OnpeaensroT NOHTHS,
dhopmMupyeMble B X0O€ U3yUEHUS
TEMBI: «T€H», «TeHETUYECKHI
KOI», «TPHUILIICT», KKOAOH),
«TPAHCKPHUIIIIHSI,
«AQHTHKOJIOHY», «TPAHCIISIIH,
«IIOJTUCOMAY. XapaKTepU3yloT
MIPOIIECCHI, CBSI3aHHBIE C
OMOCHHTE30M OellKa B KJIETKE.
OnuchIBarOT MPOLECCHI
TPAHCKPHIIIINU U TPAHCIISAIIUN
MIpUMEHS [IPUHIINUIT
KOMILUIEMEHTAPHOCTH U
TeHETHYECKOTO KOJIa

§23, ¢.92-94 pemenune
OMOJOrHYECKUX 3a7a4
Ha
TIPUHITATL
KOMIIEMEHTAPHOCTH

26

Jenenue
Murto3.

KIICTKH.

OnpenenstoT NOHTHS,
hopMupyeMbIe B X0 U3yUEHUS
TEMBI: KMUTO3», «HHTepdazay,

§24,
IIOATOTOBUTBHCAK
0000111. ypoKy

[udposoii
MHUKPOCKOII,
MUKpOTIpenapaThbl




«apodazay, «meradazay,
«anHadazay, «renodaszay,
«PeIYTUTUKALHS,
«XpOMAaTHUIIBI»,
«UEHTPOMEPA», «BEPETECHO
JENCHHs». XapaKTePU3yIT
OMO0JIOTNYeCKOe 3HAYCHUE
MUTO3A.

OnuchIBalOT OCHOBHBIE (a3bl
MUTO32a. Y CTAaHABIIMBAIOT
NPUYUHHO-CJICICTBEHHBIC CBS3U
MEXTy TIPOJAODKUTEITLHOCTHIO
TEeTCHUST KIIETKH U
MPOJIOJDKUTEIBHOCTHIO
OCTJILHOTO TIEPUO0Ia
KU3HCHHOTO IUKJIA KJIIETKU

27

O06001eHre 3HAHUI
110 paszeny
Knerounslii ypoBeHb

3HaTh TEPMUHBI;, HA3bIBATH
OpPraHOU[IbI KIETKH, TPYIIIIbI
XUMHAYECKHX JIEMEHTOB,
BKJIFOYEHHBIX B XUMHUECKUI
COCTaB KJIETOK; IEPEUUCIISATH
TUIBI TUTaHUS; Pa3sl MUTO3a
XapakTepu3oBaTh  CTPOCHHE,
(GYHKIMN U XUMHYECKHH COCTaB
KJIeTok  (OakTtepuii, TrpuOOB,
pacteHuit u KHUBOTHBIX );
(3HepreTudecKkuit u
IJIACTUYECKUIN oOMeHB1);
CyIIHOCTh MHTO3a. I[IpuBOAUTH
IIPUMEDHI, MOKa3bIBAIOIINE
B3aWMOCBSI3b ~ CTPOCHHUS |
(GYHKIUH KIETOK

Kpartkoe coxnepxxanue
IJ1aBbl

111 Opranu3mMeHHblil ypoBeHb (14 yacos)

28

PazmHoXxeHue
OpraHu3MOB

OrnpenensaroT NOHSTHS,
(dbopMupyeMble B X0/1€
U3YUYEHHS TEMBL: «Pa3MHOXKEHHE
OpraHU3MOBY, «Oecronoe
Pa3sMHOXKEHHUE», «ITOUYKOBAHUEY,
«JICJICHHE TeJIay, «CIIOPbIY,

§25,

IIOATOTOBUTH
COOOIIIEHUS O
crocobax 0ecIojIoro
pPa3MHOXKCHUS
OpPraHU3MOB




«BET€TATUBHOE Pa3MHOXKEHHUED,
«TI0JIOBOE PA3MHOKEHUEY,
«raMeThI», «repMadpOTUTH»,
«CEMEHHUKHNY, «IMYHUKNY,
«CIIepMaTO30UIbI»,
IALEKIETKNY. XapaKTepU3yroT
OpraHU3MEHHBIA YPOBEHb
OpraHu3alyu )KUBOTO,
Mpo1IecChl OECTIOIOTOU
IIOJIOBOT'O PAa3MHOKEHUS],
CPaBHMBAIOT HX.

OnuceIBalOT CIOCOObI
BEreTATUBHOI'O Pa3MHOXKEHUS
pacTeHu.

[IpuBoasaT npuMepbI
OpPraHU3MOB, Pa3MHOKAIOIIHNXCSA
II0JIOBBIM U O€CIIOJIBIM IyTEM

29

PasBuTre nosoBbIX
KJIETOK. Meno3.
O11010TBOpEHUE

Onpenenstor HOHSTHS,
bopmupyemsbie B xoje
U3y4CHUS TEMBI:
«OHTOTEHE3Y,

«OMOPHOHANBHBIH epuos

OHTOTeHe3a  (3MOpHOreHes)»,
«ITOCTAIMOPHOHAIBHBIA  TTEPHOA

OHTOTE€HE3AY, «IIpsIMOe
pa3BUTHEY, «HETPSIMOe
pa3BHUTHEY, «3aKOH
3apO/IBIIIEBOTO CXOJCTBaY,
«OMOT€HETHYECKUI 3aK0H,
«punorenes». XapaKTepU3YIOT
MIEPUOIBI OHTOT'€HE3A.
OmnuceIBaroT 0COOEHHOCTH
OHTOTE€HE3a Ha npuMepe

Pa3IMYHBIX TPYII OPraHU3MOB.
OOBACHAIOT ~ OMOJIOTHYECKYIO
CYIIHOCTb  OMOTr€HETHYECKOTO
3aKOHa. VY craHaBIMBarOT
MPUYMHHO-CJICICTBCHHBIC CBSI3H

§26, cocTaBUTh
CpaBHU- TEJIbHYIO

XapaKTEPUCTUKY
MHUTO3a u
Melo3a

[udposoit
MHUKPOCKOII,

MUKpOTpenaparhbl




Ha IIpUMepe IHKUBOTHBIX C
MPSAMBIM U
HEIPSIMBIM Pa3BUTHEM

30

NunuBunyansHoe
pa3BUTHE
OpraHU3MOB.
buorenernueckuii
3aKOH

Onpenenstor HIOHATHS,
bopmupyemsbie B xoJe
U3YYEHHUS] TEMbI: «OHTOTECHE3Y,
«3OMOpPUOHAIIbHBII [IEpUO.L
OHTOreHe3a  (AMOpHoreHes)y,
«IOCTA3MOPHOHAIBHBIA  TIEPUOJT
OHTOTCHE3a», «TpsiMoe
pa3BuTHEY, «HEmpsMoe
pa3BuUTHEY, «3aKOH
3apOJIBIIIIEBOTO CXOJ/ICTBa»,
«OHOreHeTN4ecKui 3aKOH»,
«punorenes». XapaKTepU3YIOT
HEPUOJIBI OHTOTreHe3a.
OnuceiBaoT 0COOEHHOCTH
OHTOTreHe3a Ha npuMepe
Pa3NUYHBIX TPYII OPraHU3MOB.
OOBsCHAIOT ~ OUOJOIMYECKYIO
CYIIHOCTb  OMOT€HETHYECKOTO
3aKOHa. YcTaHaBiaMBaOT
MPUYNHHO-CJICICTBEHHBIE CBS3H
Ha TpUMepe KUBOTHBIX C
PSIMBIM U

HENPsSMBbIM pa3BUTHEM

§27, BONpOCHI B
KOHIIe maparpada

31

3aKOHOMEPHOCTH
HACJIeJIOBAHUS
MPU3HAKOB,

YCTAHOBJICHHBIC I.

Mennenem.
Monorubpuanoe
CKpelrBaHue

OrnpeaensroT NOHSITHS,
(dbopmHpyeMBbIe B X0J1€ U3YUYEHUS
TEMBI: «THOPHIOTIOTHIECKUH
METOM», «UUCTHIE INHUNY,
«MOHOTUOpUHBIE
CKPELIMBAHUA», «aJUICIbHbBIE
TCHBIY,

«TOMO3HUTOTHBIE U
TeTEePO3UTOTHBIE OPTAaHU3MEI,
«JIOMUHAHTHBIE U PELIeCCUBHBIE
MIPU3HAKNY, «PACLIETUIEHHEY,
«3aKOH YHCTOTHI TAMET.

§28, 3amaunHa
MOHOTHOPHIHOE
CKpelrBaHue




XapakTepu3yT CylITHOCTh
THOPUIOIOTHYECKOTO METO/IA.
OnuceIBaIOT OMBITHI,
npoBoaumMbie ['.MeHnaenem o
MOHOTHOPUIHOMY
ckpentuBanuio. COCTaBISAIOT
CXEMBI CKPEIUBAHUSI.
OOBACHSIOT ITUTOJIOTUYCCKHUE
OCHOBBI 3aKOHOMEPHOCTEN
HacJIe0BaHUS IPU3HAKOB MPHU
MOHOTHOPHUIHOM CKPEIIMBAHUY.
Pemraror 3agaun Ha
MOHOTHOPHUIHOE CKPEIINBAHNE

32 Henonnoe OnpenenstoT noHsTus, | §29, 3anaun Ha
JIOMHHHUPOBAHHE. (dbopMUpyeMBbIC B X0JI¢ M3yYEHUS | HACIICIOBAHHE
I'eHotum u GpeHOTHUIT. | TEMBI: «HETIOJHOE | IPU3HAKOB IPH
AHanm3upyomniee JOMHHHUPOBAHUEY», «TCHOTHUID», | HEITOJIHOM
CKpEIIUBaHUE «henotuny, «aHaTU3UPYIOIIEE | JOMUHUPOBAHUH
CKPCIIUBAHUEY.
XapakTepusyroT CYIIIHOCTh
aAHATM3UPYIOIIETO
CKpEIMBaHUA. CocTaBisoT
CXEMBI CKpeIluBaHus. Pemaror
3aJa4u Ha HaclIeIOBaHUE
MPU3HAKOB  TMPU  HETOJHOM
JOMUHUPOBAHUU
33 JurubpumHoe OnpenensroT MOHATHS, §30, 3amaun Ha
CKpeluBaHue. 3akoH | (opMUpyEeMBbIE B X0JIe TUTHOPHUIHOE
HE3aBHCHUMOTI0 W3YYCHHS TEMBI: «IUTUOPUTHOE | CKpeIIUBAaHUE
HACIICIOBAHUS CKpEIIMBaHUEY, «3aKOH
MIPU3HAKOB HE3aBHCHUMOI0 HACJIETOBAHUS

MIPU3HAKOBY, «IIOJIUTHOPUHOE
CKpEILIMBAHUEY, «PEIIETKA
Ilennera.

JlaroT XapaKTepUCTUKY U
OOBSICHSIIOT CYIIIHOCTh 3aKOHA
HE3aBHCUMOT'0 HACJICOBAHUS
MIPU3HAKOB.




CoCTaBIISIOT CXEMBI
CKPCIIUBAHUS U PEIICTKH
Ilennera.

Pemaror 3agaun Ha
JTUTHOPHUTHOE CKPEIIMBAHIE

34 I'eneTtnka momna. OnpenenstoT NOHATHS, §31, 3a7a4u Ha
CuerneHHoe ¢ mojioM | (hOpMHUPYEMBIE B X0/ H3yUCHHS | CHEIUICHHOE C IOJIOM
HacJIeJOBaHHe TEMBI: «ayTOCOMBI», «II0JIOBbIE | HACJIEI0BaHUE
XPOMOCOMBI», «T'OMOTaMETHBIHN
T0JI», «IeTEePOraMeTHBIH MO,
«CILICTNICHUE TEHA C TIOJIOM».
JlaroT XapaKTepUcCTUKy U
OOBSICHAIOT 3aKOHOMEPHOCTH
HACJIeIOBaHUs IPU3HAKOB,
CHEIJICHHBIX C TIOJIOM.
CocraBngoT CXEMBI
CKpelIMBaHUs. Y CTaHABIMBAIOT
MIPUYMUHHO-CJICICTBEHHBIE CBSI3U
Ha  TOpUMEpPEe  3aBUCHUMOCTHU
pa3BUTHA TOjJa 0coOu OT ee
XPOMOCOMHOT'0 Habopa.
Pemarot 3aa4n Ha
HacJe0BaHUE MPU3HAKOB,
CHEIUIEHHBIX C IOJIOM
35 YPpOK-IpaKTUKyM OTtpabartbiBatOT HaBbIKK | [ToBTOpPUTH
«Pemenue pelIeHus T'eHEeTUYECKUX 3aJad. | TeHETUYECKUE3aKOHbI
TeHEeTUYEeCKUX 3a1a4y» | PemaroT 3a/1auun Ha
Ha MOHOTUOPHIHOE MOHOTHOpPHUIHOE CKpEIIUBaHUE,
CKpEIIMBaHHKE, CKpelIMBaHUe, HacJeI0BaHUE
HaCJe/10BaHHE MPU3HAKOB  TNPU  HEMOJHOM
MIPU3HAKOB TPU JOMHUHHAPOBAHUH ,
HETOJIHOM
JTIOMHUHUPOBAHUI
36 Ypoxk-nipakTukym OTtpabaThIBalOT HaBBIKU bes 3amanus
«Pemenue perieHus TeHeTUYECKUX 3aj1ad.

T€HETHYECKUX 3a7au
Ha JUTHOPUIHOE
CKpeLIMBaHUE, Ha

Pemraror 3amaun Ha
JTUTHOPUTHOE CKpEIUBaHuE, Ha
CIICTUIEHHBIX C ITOJIOM
HAacCJIeJ0BaHUE




CHOCIIJICHHBIX C ITOJIOM

HACJIEJOBAHHE)
37 3aKOHOMEPHOCTH OnpenensiroT MoHATHS, §32
U3MEHYUBOCTHU: (dbopMupyeMble B XOJI€ U3YUCHHS
MO (UKAITTOHHAS TEMBI: «U3MEHYHUBOCTH,
U3MEHYUBOCTb. «MOAU(PUKALTUN,
Hopwma peaxuu. «Mo T (pUKAITUOHHAS
Jlabopamopnas W3MEHUYUBOCTbY, KHOpMaA
paboma peakuum». XapakTepusyoT
«BrigBrnenue 3aKOHOMEPHOCTH
U3MEHUYUBOCTH MOTU(UKAITTOHHOK
OpPTaHU3MOBY W3MEHYUBOCTH OPTaHU3MOB.
[IpuBoasAT npuMeEpHI
MOIU(PUKAITIOHHOM
M3MEHYMBOCTHU H MPOSBICHUN
HOPMBI peaKkiuu.
VY craHaBIMBaKOT IPUYHHHO-
CIIEJICTBEHHBIE CBSI3H Ha
IIpUMEpPE OPTaHN3MOB C
LIMPOKOU U y3KOU HOPMOM
peaxkuuu.
BeinonssAtoT 1abopaTtopHyro
paboTy 1O BBISIBJICHUIO
M3MEHYHUBOCTH
38 3aKOHOMEPHOCTH OnpenensroT MOHATHS, §33, 1o
U3MEHUYUBOCTH: (dbopMHUpyeMBbI€ B X0J1€ U3YUECHHUS | KEJIAHUIO
MyTallMOHHAas TEMBI: «T€HHbIE MYTaI1», MOJITOTOBUTh
U3MEHUYUBOCTD «XPOMOCOMHBIE MyTallUW», pedepartsl
«TE€HOMHBIE MYTalluN», (mpe3eHTanum) Ha
«yTpaTay, «J1eleuus», TeMy:
«IYTUTUKALUSA, KAHBEPCUSI, «Mytauuu,
«cunapoM JlayHay, BBI3BIBAIOIINE
«TIOJIUTIIONTUS», «KOJXHUIMHY», | 3a00JIeBaHUs
«MyTareHHbIE BEIIECTBAY. YeJI0BEKa»

XapakTepusyroT
3aKOHOMEPHOCTU MYTAallMOHHOU
W3MEHYMBOCTH OPTaHU3MOB.
[IpuBOoaAT IpUMEPHI MyTaLIUN Y
OpPTraHM3MOB.




CpaBHHBAIOT MOTU(DHUKAIIIH U
MyTaruu. O0CyKaaroT
POOJIEMBI H3MEHYHBOCTH
OpraHU3MOB.

39 O060061enne u Hanucanue tecToBoit bes 3amanus
KOHTPOJIb3HAHUM M0 | IPOBEPOYHON PabOTHI
TeMaM
«HacnencTBeHHOCTh
» U «I3MEHUMBOCTHY
40 OCHOBHBIE METO/IbI OnpenensaroT NOHTHS, §34, Hudposas
CEJICKIIMU PacTeHUH, | (hOpMHUpYyEMBIE B X0JI¢ U3yUCHUS | OATOTOBUTH naboparopus
JKUBOTHBIX U TEMBI: «CEJICKIIHSI, COOOIIIeHUS KYPOKY- | (IaT4uK
MHUKPOOPTaHHU3MOB «TUOPUIN3AIUNY, «MACCOBBIN CEeMUHapy TEMIIEPATYPHI,
0TOOp», «MHIMBUTyalIbHBIH «Cenekuus Ha BIIQXKHOCTH,
0TOODP», «IUCTHIC THHUN, ciryx0e yeoBeKa» OCBEILIEHHOCTH)
«OMU3KOPOJCTBEHHOE
CKPECIIUBAHUEY, KTETEPOHCH,
«MEXBUJI0Basi THOPUAU3ALIHS,
«HCKYCCTBEHHBII MyTarcHes»,
«OMOTEXHOIOTHUSY,
«aHTHOUOTUKH.
XapakTepu3yrTMETO b
CEJIEKIIMOHHOM paboTHI.
CpaBHUBAIOT MacCOBBII U
WHJIMBUIYAIBHBIA OTOOD.
I'oToBST cooOIIeHHS K YPOKY-
cemuHapy «Cenekius Ha
ciyx0e 4eToBeKa
41 O6o0matromuii ypok- | BeicTynator ¢ coobmenusimu, Kpartkoe copepxxanue
CEMHUHAp 1O TEME 00CYXKIal0T COOOIICHHS C TJIaBbl
«Cenexius» OJTHOKJIACCHUKAMH W YIUTEIIEM
Pazpnen IV. IlonyasinuoHHO-BHA0BOI YPOBEHb (8 4acoB)
42 [TonynsimoHHo- OnpenensioT noudatus, | §35,  3amaHue
BUJIOBOU YPOBEHb: (dbopMupyeMbie B Xo/ie u3yueHus | ctp.163
oOmras TEMBI: «BUI,
XapaKTepUCTHKA «MOpP(OJIOTHIECKHUI  KpUTEpUit
Jlabopamopnas BHJIaY, «(puznonoruyeckuit

paboma

KPUTEpHI BUAAY,




«3yueHune
MOP(OTIOTHIECKOTO
KPUTEPHUS BUJIA»

«TE€HETUYECKUU KpUTepui
BHUIA», «3KOJIOTUYECKUI
KpUTepui BUAY,
«reorpaduueckuit KpUTEpUi
BUJA», «UCTOPUYECKUU
KpUTEpUH  BHUIA»,  «apeai,
«IIOIYJIALUAY, «CBOWCTBA
MONYJISILANY, «Ouotuueckue
cooOmiecTBa.

Jarot XapaKTEPUCTUKY
KpUTEPUEB BHJIA,
MONYJIALIMOHHOK CTPYKTYpBI

Buga. OMMCBIBAIOT CBOWMCTBA
nonyisiiuii. OOBSICHSIOT PpOJib
PENPOYKTUBHOW H3OJISIIIUU B

MOJIIEPXKAHUH I[EJIOCTHOCTH
BUaAa.

BeimosHsiroT 71a60paTOPHYIO
paboty 1o W3YYCHHUIO

MOp(}OTOrHUecKoro  KpuTepus
BHJIA.

43

DKOJIOTHUECKHE
(bakTOpBI U YCIOBUS
Cpenpbl.

OnpeaensroT NOHTHS,
(dbopmMHpyeMBbI€ B X0JI€ H3YUICHUS
TEMBI: «a0MOTHYECKUE
sKoJIorHuYecKre GaKkTophI,
«OMOTHYECKUE IKOIOTUYECKHE
(bakTopbI»,

«AHTPOTIOT€HHBIE
JKOJIOrHuecKue GaKkTopbI»,
«9KOJIOTUYECKUE YCIIOBU,
«BTOPUYHBICKJIMMATHICCKHE
¢bakTopsl». JlatoT
XapaKTePUCTHKY OCHOBHBIX
HKOJIOTHYECKUX (PAKTOPOB U
YCJIOBUM CpPEJIbI.
VYcTaHaBIMBalOT NPUYHHHO-
CIICZICTBEHHBIE CBSI3U HA
pUMepe BIUSHUS
9KOJIOTHYECKHX YCIIOBU Ha

§36

[udposas
naboparopus

(matumk
TEMIIEPATYPHI,
BIIAKHOCTH,
OCBEILIEHHOCTH)




opranusmsl. CMBICIIOBOE
YTEHHUE.
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[Ipoucxoxnenue
Bua0B.Pa3sButue
SBOJIFOIIMOHHBIX
MpeCTaBICHUI

OrnpeaenstoT NOHTHS,
(dbopMupyeMbI€ B XOJI€ U3YUCHHUS
TEMBI: «3BOJIIOLUSA», KTEOPUS
JlapBuHa», «IBUKYILNE CUIIBI
3BOJIIOLIMNY, KA3MEHYUBOCTHY,
«0opnba 3a CyIlecTBOBAHUE,
«ECTECTBEHHBIN 0TOODPY,
«CHUHTETHYECKasi TEOPHUs
SBOJIIOLIAN.

JlaroT XapakTEepUCTUKY U
CPAaBHUBAIOT 3BOJIIOLIMOHHBIE
npencrasienus XK.b.Jlamapka u
OCHOBHBIE TOJIOKEHUS YUCHHUSI
Y. /lapBuHa.

OOBACHSIOT 3aKOHOMEPHOCTH
3BOJIFOLIMOHHBIX MTPOLIECCOB €
no3uuui yuenusa Y.Jlapsuna.
I'oToBsT cooOmieHus nim
npe3entauuu o Y./[apsuHe B
TOM YHCJIE CUCIIONIb30BAaHUEM
KOMITBIOTEPHBIX TEXHOJOTUH.
Pab6oraroT ¢ IHTepHETOM Kak ¢
HMCTOYHUKOM MH(pOpMAIUN

§37,

MOJATOTOBUTH
co001IeHUs
(npeszenTaruu) o Y.
Hapsune nXX.b.
Jlamapke

45

ITonmynsauums xkak
3JEMEHTapHAast
€ INMHHUIIaDBOIIOINHN

OnpeaensroT NOHTHS,
(dbopmMHpyeMBbIe B X0JI€ H3YICHUS
TEMBI: «OMYJISIIMOHHAS
TEHETUKA», «TeHODOHI.
HazpiBaroT npuynHsbl
W3MEHYUBOCTH reHO(DOH 1A,
[TpuBOIAT IPUMEPBHI,
JIOKa3bIBAIOIINE
MIPUCTIOCOOUTENBHBIN
(amanTUBHBIN) XapakTep
W3MEHEHHMH TeHO(POoHaA.
O6cyxaaroT mpoodIeMbI
JBIIKYIIUX CHJI BOJIIOLIUH C

§38




MIO3ULIUI COBPEMEHHOMU
OMOJIOTHUH.
CMBICIIOBOE UTEHHE

46

boprba 3a
CYIIIECTBOBAHHE U
€CTECTBEHHBIN 0TOOD

OnpenenstoT MOHATHS,
(bopmupyeMbIe B X0/1€
W3YUYCHUS TEMBI:
«BHYTpHBHI0Bast 00pr0a 3a
CYIIECTBOBAHHEY,
«MEeXBHU0Bast OoprOa 3a
CyIlIECTBOBaHHUEY, «OOpKOa 3a
CYIIECTBOBAHHE C
HEeOJIaronpUsATHBIMU yCIOBUSIMHU
Cpeabl», «CTaOMITM3HPYIOIIHHA
€CTECTBEHHBIN 0TOOP»,
«JIBUKYIIUN €CTECTBEHHbBIN
oTOOpY.

XapakTepusyroT GOpMbI
O0pHOBI 32 CYIIECTBOBAHUE U
€CTECTBEHHOTO 0TOOpa.
[TpuBOAST IPUMEPHI UX
MIPOSIBIICHUS B TIPUPO/IC.
Pa3pabatbiBatoT SKCIIEPUMEHTHI
10 U3YYEHUIO JICUCTBUM 0TOOpA,
KOTOpBIE CTAaHYTOCHOBOM
Oynyiiero yueoHo-
HCCIIEIOBATENECKOTO TIPOEKTA.
CMBICTIOBOE UTEHUE

§39, BEHINIOJIHEHUE
yueOHO-
HCCJIEI0BATEIbCKUX
MIPOEKTOBIIO
W3YYECHUIO ICUCTBUIA
€CTEeCTBEHHOTO
oTbopa.

47

BunooOpa3oBanue

OnpenensoT MIOHSATHUS,
¢dbopMupyembie B xoJe
U3YyYEHUS TEMBI:
«MUKPOIBOIIOIHS,
«UBOJISIUSN», «PETPOTyKTUBHAS
W30JISAIUS,
«BUJ000pa30BaHUEY,
«reorpaduyueckoe
BHUJI000pa30BaHUEY.
XapakTepu3ylT  MEXaHU3MBbI
reorpagpuueckoro
BHUJI000pa30BaHUs c

§40, 3a7aHue
ctp.191




HCIOJIb30BaHUEM pHUCYHKa
y4ueOHHKA. CwmbIciOBOE
9TeHHE  C MOCIETYIOIUM
BBIJIBKCHUE THUIIOTE3 O JIPYTUX
BO3MOXHbBIX MEXaHUu3Max
BUI000pa30BaHUs
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MaxkpoaBontouus

OrnpeaenstoT NOHTHS,
(dhopMHUpyeMBbIC B XOJI¢ H3yUCHHS
TEMBI: «MaKPOIBOJIOIIHS,
«HAITPABJICHUS BOJIIOLIAN»,
«OUOJIOTUYECKUH TTporpecey,
«OHOJIOTHYCCKUI perpeccey,
«apomopdo3»,
«HIMOAIANTAIHS,
«JIeTCHEepaITus».
XapakTepu3yIoT IVIaBHbIC
HaIPaBIICHUS IBOJIOLUH.
CpaBHUBAIOT MUKPO- H
MaKpO3BOJTIOIHIO.

OO6cyxnarT mpooIeMbl
MaKpO3BOJIOIUH C
OJTHOKJIACCHUKAMU M YUUTEIIEM.
PaboTaroT ¢ JONMOIHUTEILHBIMI
WHGPOPMAIIMOHHBIMH
HCTOYHHUKAMH c LETBI0
IMOJATOTOBKH  COOOIICHUS HIJIH
MyJbTUMENA MPE3CHTAIUN O
¢axrax, JTIOKa3bIBAIOIIHX
9BOJIIOIUAIO

§41,
MIOATOTOBUTH
COOOIIECHUST WU
MYJIbTH-ME/IHA
MPE3CHTAIUH O
dakrax,
JTIOKA3bIBAIOIIUX
SBOJTIOLIAIO

49

O060061eHue 3HaHUH
no Pazgeny
ITonynauroHHO-
BHJIOBOU YPOBEHD

BricTymnarot ¢ coobiieHusMu,
00CYXTat0T COOOIICHUS C
OJTHOKJIACCHUKAMH U yUUTEISIMU

KpaTKOC COACPIKAHUC
TJ1aBBI

Pa3zpnen V. JkocucreMHbli ypoBeHb (6 4acoB)

50

Coo0m1ecTBo,
9KOCHCTEMA,
OMOreoIeHo03

OrnpeaensroT NOHSITHS,
(dbopMupyeMbIe B XOJI€ U3YUCHHUS
TEMBI: «OMOTHYECKOE
COOOIIECTBOY, «OUOIIEHO3Y,
«QKOCHCTEMAaY, «OMOTEOIICHO3).

§42, 3aJlaHIe
ctp.203




OnuceIBalOT U CPaBHUBAIOT
9KOCHUCTEMBI Pa3IMYHOIO
ypoBHs.[IpuBoasT npumepsl
HKOCHUCTEM Pa3HOI'O YPOBHH.
XapakTepu3yloT akBapuyM Kak
HCKYCCTBEHHYIO SKOCUCTEMY

o1 CocraB u ctpykrypa | Onpenenstor noHsTHs, | §43,

coo01ecTBa (dbopMupyeMbIe B X0J1¢ U3yYEHUS | CAeNaTh aHAIHU3
TEMBI: «BUJI0BOE | OMOTeOoIeHO3a
pazHoOOpazue, «BuaoBoi | Kypckoii o6mactu
COCTaB», «aBTOTPO(DBI, 1o
«reTepoTpodBI», MPEJIOKEHHON cXeme
«IIPOJTYIICHTHI,
«KOHCYMEHTBI», «PEIyLIEHTH,
«IPYCHOCTBY, «penxue
BU/JIBI, «BH]IBI-
cpenoobpazoBarenm.
XapakTepus3yroT
MOP(OJIOTHYECKYIO 1
MIPOCTPAHCTBEHHYIO CTPYKTYPY
cooO0mIecTs. AHAIM3HUPYIOT
CTPYKTYpY OMOTUYECKHX
COOOIIIECTB IO CXEME

52 MexBua0BbIC OnpenenstoT NoHATHs, §44, pemenue

OTHOIICHHUS (dbopMupyeMbI€ B XOJI€ U3YUEHHSI | IKOJIOTMUYECKUX 3a7a4

OpPraHU3MOB B TEMBI: «HEUTpaTU3M»,

IKOCHCTEME «aMEHCaIU3M»,
«KOMMEHCAIU3M», «CUMON03Y,
«IIPOTOKOOTIEPAIUS»,
«MYTYaJIu3M»,
«KOHKYPEHIIHSI,
«XUIIHAYECTBOY,
«Tapa3uTU3IM».

PemaroT skonoruveckue 3a1auu
Ha MPUMEHEHHUE SKOJIOTHUYECKUX
3aKOHOMEPHOCTEM.

[IpuBogsaT mnpUMEpHI
I0JIOKUTEIIbHBIX u
OTPHUIATENbHBIX




B3aMMOOTHOIIICHUM OpraHnu3MOB
B ITOIMYJIANUAX

53 IToToxu BemiecTBa u OrnpeaenstoT NOHTHS, §45, 3amanus
SHEpPruu B dhopmupyemMbIe B X0/1€ U3ydeHus | cTp.216
IKOCHCTEME TEMBI: «[TMPAMUJIAYUCIIEHHOCTH
1 OOMacChD».
J1ar0T XapaKTEPUCTUKY POJIH
aBTOTPO(DHBIX U
reTepoTpoPHBIX OPraHU3MOB B
IKOCHCTEME.
PemaroT sxonoruueckue 3agaun
Ha MPUMEHEHUE SKOJIOTHIECKHUX
3aKOHOMEPHOCTEH
54 Camopa3zBurue OnpenensroT NOHTHS, §46, 3aKOHUYUTBILIAH
HKOCUCTEMBI. (dhopMupyeMBbIC B XOJI€ U3YICHHS | IKCKYPCUHU
DKojoruyeckas TEMBI: «paBHOBECHEY,
CYKIIECCHUS. «TEPBUYHAS CYKIIECCHSI»,
«BTOPHUYHAS CYKILIECCHUS».
XapaKkTepu3yrT IPOLIECCHI
CaMOpa3BUTHUS IKOCUCTEMBI.
CpaBHUBAIOT NEPBUYHYIO U
BTOPUYHYIO CYKIIECCHH.
Pa3pabarbiBatoT miaH ypoka-
KCKYPCHH
55 O6oO0maromuii ypok | DKCKYpCHS B yPOUHMIIIE Otuér o
—3KCKYpCHSs Jlunogen. PaboTtatot ¢ pe3ynbTaTam
«buoreonenos 3aJJaHUSIMU SKCKYpPCHUH. AKCKYpCUU
ypouuia Jlunosemy
Paznen VI. Buocdepnuslii yposenn (9 yacos)
56 buocdepa. OnpenensroT NoHATUS §47
Cpenoobpa3yroriast «ounochepay, «BogHAS Cperay,
JIeATETbHOCTh «HA3€MHO-BO3/IYIIIHASI CpEAay,
OpraHU3MOB «T10YBay, «OPraHU3MbI KaK

cpena oOuTaHUs,
«MEXaHUYeCKOE BO3ICHCTBUEY,
«(hU3UKO-XUMUYECKOE
BO3/ICHICTBUEY, IIEPEMEIIICHHE
BEIIECTBAY, «KTYMYC»,
«punpTpanus.




Xapaktepu3yloT ouocdepy Kak
JI00ATBHYIO SKOCHCTEMY.
IIpuBoasAT puMeEpbI
BO3/CHCTBUS JKUBBIX
OpPTraHU3MOB Ha pa3IMYHbIC
CpeAbl JKU3HU

S7

Kpyrosopor Bemects
B Omocdepe

OrnpeensroT MOHATUS
«OUOTEOXUMUYECKUH LIUKI»,
«OuoreHHbIC (MUTATEIHHBIC)
BELIECTBA», KMUKPOTPO(HBIE
BEIIECTBAY, «MaKPOTPOHBIE
BEIIECTBAY,

«MHKPOIIIEMEHTBI».
XapaxkTepusyloT OCHOBHBIC
OMOTEOXUMHUYECKUE IUKIIBI Ha
3emJie, UCTIONb3Ys
WUTIOCTPAIK yueOHUKA.
YcTaHaBnMBaOT MIPUYHUHHO-
CIIEZICTBEHHBIE CBSI3M  MEXIY
6romaccoii (poayKTUBHOCTBIO)
BUJAa W €ro 3HAYCHHEM B
MOAJIEP>)KAaHUU
(YHKIIMOHUPOBAHUS
cooO1niecTna.

§48

58

Oostonus ouochepsl

OrnpenensroT MOHATUS «KHBOE
BEIIECTBOY», «OMOT€HHOE
BEIIECTBOY», «KOMOKOCHOE
BEIIECTBOY, «KOCHOE
BEMIECTBOY, «AKOJOTHUECKUMN
KPHU3HCY.

XapakTepu3yrT MPOLECCHI
paHHETo dTarna dBOTOIUN
omocdepsl.

CpaBHUBAIOT 0COOCHHOCTH
KpyroBOpOTa yriepo/a Ha
Pa3HBIX ITAIax dBOTOIUN
o6uocdepsl 3emin.

§49




OOBSCHSIOT BO3MOYKHBIE
MPUYHHBI SKOJIOTHIECKHUX
KPHU3HUCOB.

VY cTaHaBIMBaOT IPUYHHHO-
CJICZICTBEHHBIX CBSI3H MEXKIY
NEeATENHLHOCTRIO YEJIOBEKA U
9KOJIOTUYECKUMHU KPU3HCAMH.
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I'unore3sl
BO3HHUKHOBEHUSA
SKU3HU

OnpenensroT IIOHATHS
«KpearmoHn3M»,
«CaMOIIPOU3BOJILHOE
3apOKIACHUEY, «THIIOTE3a
CTaIlMOHAPHOTO COCTOSIHUSY,
«TUIIOTE3a MaHCTIEPMUN,
«THIIOTE3a OHMOXMMHUYECKOMH
JBONIOLUN».  XapaKTEPU3YIOT
OCHOBHEIE THUIIOTE3BI
BO3HUKHOBEHHUS  JKM3HM  Ha
3emine. OOCyXkmalT  BOIPOC
BO3HHUKHOBECHUS JKH3HU c
OJTHOKJIACCHUKAMH U yYUTEJIeM

§50
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PazButue
MPEACTABICHUH O
IIPOUCXOXKIECHUN
*u3HU. COBpEMEHHOE
COCTOSTHUE MTPOOIIEMbI

OrnpeaensroT NOHATHS
«KOALIEPBATHI», KIIPOOUOHTHIY,
«TUITOTE3a CHMOMOTHYECKOTO
MIPOUCXOXKACHUS
JYKapUOTHYECKUX KICTOK,
«TUTIOTE3a MPOUCXOKICHHUS
JYKapUOTHYECKHUX KIJIETOK U UX
OpPraHOUOB MyTE€M BIISTYMBAHUS
KJIETOYHOU MeMOpaHbI»,
«IIPOTEHOTY, «IyOaKTEPHUI,
«apxedaKTepum».
XapakTepu3ytoT OCHOBHBIE
9Tarbl BOSHUKHOBEHUS U
pa3BUTHUSA KU3HU Ha 3emiie.
OnHUCKHIBAIOT ITOJIOKEHUS
OCHOBHBIX THIIOTE3
BO3HUKHOBEHMS KM3HH.
CpaBHUBIOT THIIOTE3bI
A.N.Omnapuna u JIx. XonnueiHa.

§51




O6cyxnatoT mpodIeMbl
BO3HUKHOBEHUS U Pa3BUTHS
’KH3HHU C OJTHOKJIACCHUKAMU U
yUYHUTEIIeM
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Pa3Butne xu3Hm Ha
3emie. OpbI
JpEeBHENIIEN 51
JIPEBHEH )KU3HU

OnpenenstoT HOHATHUSL  «3pay,
«IIEPUOI», «3TI0Xay,
«KaTapxen», «apxem»,
«IIPOTEPO30it», «Iajyeo30m»,
«ME303011», «KAMHO30I1»,
«TaJICOHTOJIOT U, «KKEMOPHUID»,
«OPAOBHKY», «CUIYP», «JI€BOHY,
«KapOoH», «IEPMbY,
«TPHIOOHTEIY, KPUHHODUTHI,
«KUCTEnepble PBIOBDY,
«creronedanbl», «<HXTHOCTETH,
«Tepamncuply. XapakTepusyrT
pa3BUTHE )KU3HU Ha 3EMJIE B 3pBI
JIpEBHEUINIEH U IpEeBHEN KU3HHU.
[IpuBogsaT IIPUMEPBHI
OpraHU3MOB, HaCEJSABIIUX
3eMiIt0 B 3pbl JApeBHEHIIeH u
JIPEBHEU )KU3HU.
YcraHaBIMBaOT MIPUYUHHO-
CIIEACTBEHHBIE CBSI3M MEXAY
YCIIOBUSIMU Cpellbl OOMTaHMS U
9BOJIFOLIMOHHBIMU IIPOLIECCAMHU Y
Pa3IMYHBIX TPYINI OPraHU3MOB.
CMBICIIOBOE UTEHHE

C TOCJIEAYIOIINUM 3all0JIHEHUEM
TaOJIAIBI

§52, odop- wmieHue
JICHTBIBPEMEHH
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Pa3zButHe Xu3HU B
M€3030€ U KalHO030¢€

OnpenenstoT NOHATHS «TPHACK,
«IOpay, «Me», «IMHO3aBPhI,
«CyMUaThle MJIEKOIUTAIOIINEY,
«IUTalleHTapHbIe
MJIEKOITUTAIOLIHUEY, I1aJIE0TE€HY,
«HEOTEH,

«@HTPOIIOTEH».

XapakTepHu3yloT OCHOBHBIE
MIEPHUOIbl Pa3BUTHS KU3HU Ha

§53,

MIPOJIOTKEHUE
ohopMIIEHHUS JIEHTHI
BpPEMEHH




3emiie B ME3030€ U KaltHO30€.
[TpuBoasT mpuMepbl
OpPraHU3MOB, HACEJSIBIINX
3eMIII0 B KallHO30€ U ME3030€.
VY craHaBiIMBarOT IPUYHHHO-
CJICZICTBEHHBIE CBSI3U MEXKAY
YCIIOBUSMU CpPE/Ibl OOUTaHUS U
9BOJIIOL[MOHHBIMH IIPOLIECCAMU
Y Pa3IUYHBIX TPYII
opranu3MoB. CMBbICIOBOE
YTEHHUEC MOCIIETYIOIINUM
3aIl0JIHEHUEM TaOJIHLIBI.
VY4acTByIOT B pa3paboTke IIaHa
9KCKYpPCHUH B KpaeBeT4ECKUMA
MY3€EH.

63 AHTpONOreHHOe OnpenensaroT NOHATHS §54, obopmMuTh
BO3/IEIICTBUE Ha | «aHTPOIIOI'€HHOE BO3JICHCTBUE | MPE3EHTAILMIO (110
ouochepy Ha Ouocdepy», «Hoochepar, JKEJIaHUI0) OMEpax 1o
«IIPUPOIHBIE PECYPCHI. 3alUTe OKPY’KaIOLIEH
XapakTepusyloT 4eJoBeKa KaKk | Cpebl u
OMOCOIHMAITLHOE CYIIECTBO. parroHaIbHOM
OnucelBalOT ~ IKOJIOTMUYECKYIO | IPUPOAOIOIB30BaHNN
cutyauuto B JImutpuenckom | B Kypckoit obnactu
paifone u Kypckoit obnactu.
YcraHaBIMBaOT MIPUYMHHO-
CIIEACTBEHHBIE CBSI3HM MEXIY
NEeSTEIbHOCThIO ~ YeNIOBeKa U
9KOJIOTHYECKUMU KPU3HCAMH
64 Pammonansnoe OrnpenensroT NOHATHS §55,  kparkoe
IIPUPOJIOTIONB30BAHNE | «PALMOHAIBHOE coJiep>KaHue TIIaBhI,
MIPUPOIONOIB30BAHUEY, MOJITOTOBUTHCS K

«0O0I1IECTBO OHOPA30BOTO
noTpedsieHus». XapakTepus3yoT
COBPEMEHHOE YeIIOBEUYECTBO KaK
«O0IIECTBO OHOPA30BOTO
MOTPEOICHUS.

OO0CyXIaroT OCHOBHBIC
MIPUHIIMIIBI PAIlMOHAIEHOTO

00001LIEHUIO U
KOHTPOJIIO
3HaHUU YPOKY




HCIIOJIb30BAHWA NMPHUPOAHBIX
pecypcoB
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O6o06mieHue u
KOHTPOJIb 3HAHUI 3a
Kypc 9 kiacca

OrnpenensaioT NOHSTHS,
chOopMUPOBAHHBIE B X0JI€
nu3y4yeHus. Y MEHHE
MIPAKTUYECKU UCII0JIb30BATh
MOJIy9CHHBIC 3HAHUS.
OTtpabaTbiBalOT yMeHUs
(hopMyIIHPOBATH BHIBOIBI,
000011IeHHS, OLICHUBATh
MOJIY9E€HHBIC PE3YIIbTATHI.
BrInonHs0T 3a1aHUS TECTOBOM
MIPOBEPOYHON PaOOTHI

IloaroroBurnscs
MIPOBEPOYHOMpadboTe

K
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AHanu3 KOHTPOJbHOM
paboThl

bes 3amannsa

Bcero
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