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HHOACHUTEJIBHAA 3AIINCKA

PaGouas nporpamma mo 6uonorum uist 10 kitacca cocraBieHa Ha OCHOBE (eIepalIbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTAHIApTa, YI€OHOTO
I1aHa, MPUMEPHOH MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus 10 OMOJIOTHH TPEAMETHON JIMHUHU yU4eOHO-METOINICCKUX KOMIUIEKTOB «JIMHUS KU3HU
noj penakuueit mpogeccopa B. B. [Taceunuka.

Pabouas mporpamma OpreHTHPOBaHA Ha MCIOJIb30BaHUe yaeOHuKa: bruomnorus. 10 k1., yaeOHHK /151 0011e00pa30BaTeIbHBIX OpraHu3anii: 0a30BbIN
ypoBenb / B. B. Ilaceunuk A.A.Kamenckuii, A.M. Py6rnos - M., IIpocBemenue. 2020 .

Paboyas mporpamma 1o OHOJIOTHH TIOCTPOCHA HA OCHOBE:

(byHIaMEHTATBHOTO Spa COACPIKAHUS 00IIeT0 00pa30BaHNs;

TpeOOBaHUH K pe3yJIbTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHusl, MPeACTaBICHHBIX B DenepanbHOoM
rocyJIapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO OOIIero 0opa3oBaHus;

MIPUMEPHOI MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs 10 OMOJIOIMH KaK MHBapUaHTHOU (00s3aTeabHOM) 4acTu y4eOHOTo Kypca;

MIPOrpaMMBbl pa3BUTHS U (GOPMUPOBAHUS YHUBEPCATIbHBIX Y4EOHBIX ACHCTBHIA;

MIPOrpPaMMBbI TyXOBHO-HPABCTBEHHOT'O PAa3BUTHS U BOCIIMTAHUS JTUUYHOCTH.

[Ipennaraemass paGouas mnporpamMma peanusyeTcss HpH HCMOJIb30BaHUU yueOHHKOB «buonorus. 10 kmace» u «buonorms. 11 xmace» mon
penakuueii mpodeccopa B. B. [laceunnka. [Iporpamma coctaBieHa B COOTBETCTBUU ¢ TPEOOBAHUAMH K PE3yJIbTaTaM CpeIHero ooiiero o0pa3oBaHus,
yTBEpKIeHHBIMU DeiepalibHbIM rOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPETHETO

o01rero oOpa3oBaHUsI.

[Iporpamma pazpaboTaHa ¢ y4y€TOM aKTyaJdbHBIX 3a/ad OOydeHHUs, BOCIUTAHHUS U pa3BUTUs oOydaromuxcs. [IporpaMma yduThIBaeT yCIOBUS,
HE0OXO0IUMBIE JUIS Pa3BUTHS JMYHOCTHBIX U O3HABATENIbHBIX KaYeCTB 00yJaroImuXcsl.

OcBoenune mnporpamMMmbl MO OHOJIOTUH OOeCTeYMBaeT OBJIAJIEHUE OCHOBAMH Yy4eOHO-HCCIEIOBATEIbCKONW NIEeATENbHOCTH, HAyYHBIMU METOJaMHU
pElIeHUs Pa3INYHbIX TEOPETUUECKUX U MPAKTUUYECKHX 3a7ay.

N3yuenue 6uonoruu Ha 6a30BOM YpOBHE OpMEHTHUPOBAHO Ha o0ecreueHne 001eo0pa3zoBaTesIbHON U 0OUIEKYIbTYPHOM MOATOTOBKH BBIITYCKHUKOB.
Ha 6a3oBoM ypoBHe uzyuenue npeameta «buosnorus», B yactu popmupoBanus y 00ydaromuxcsi HAY4HOTO MUPOBO33PEHHUSI, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B, OCBOCHUS MMPAKTUYECKOTO MPUMEHEHHS HAYUYHbIX 3HaHUN, OCHOBAHO HAa MEXKIPEIMETHBIX CBS34X C IMpeAMeTaMu 001acTel eCTECTBEHHBIX,
MaTeMaTHYeCKUX U TyMaHUTAPHBIX HAYK.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-Hay4YHOI0 00pa30BaHus OMOJIOTHs KaK YUeOHBIM MpeMeT 3aHMMaeT BaKHOE MeCTO B (POpMUPOBAHUM: HAYYHOI KapTHHbI
MUpa; GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOJUMOM JUIsl TOBCETHEBHOM JKM3HHU; HABBIKOB 3JJ0POBOT0 U O€30IaCHOTO Ul YeJIOBEKA U OKpYXKaroleil cpeibl
o0pa3a *H3HH; SKOJOTHYECKOTO CO3HAHMSI; IEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIE U YEeNOBEKY; COOCTBEHHON MO3UILIMH 110 OTHOIICHUIO K
Ouosornyeckoit nHGopMaIy, NoIydaeMoi U3 pa3HbIX UICTOYHUKOB. M3yueHre OMOJI0ruM co3/1aeT yCaoBUs Ui (OpMUPOBAHUS y 00yUaIOMIMXCS
MHTEJUIEKTYaJIbHBIX, TPAKJIAHCKUX, KOMMYHUKAIIMOHHBIX U HH(POPMALIMOHHBIX KOMITETCHIIUH.

N3yuenne kypca «buosiorusk» B cTapiiei IIKoJIE HAPaBJIEHHO Ha PELICHHUE CIEAYIOUIUX 3aAa4.
1) dbopmupoBaHue cucTEMBbl OMOJIOTHYECKUX 3HAHUI KaK KOMIIOHEHTa €CTeCTBEHHO-HAyYHON KapTUHBI MHPA;



2) pa3BUTHE JIMYHOCTH OOYJAIOIINXCS, X HHTEUIEKTYyaIbHOE U HPAaBCTBEHHOE COBEPILICHCTBOBAHKE, (JOPMHUPOBAHNE Y HUX TYMAaHUCTUYECKUX OTHOLICHUH U
HKOJIOTUYECKHU 11eJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH;

3) BeIpaOOTKY MOHUMAaHUs OOIIECTBEHHOI MOTPEOHOCTH B pa3BUTUH OMOJIOTHH, a TaKkKe (POPMUPOBAHUE OTHOIICHUS K OMOJIOTMH KaK BOZMOKHOU

obnactu OyayIiei mpakTUYeCKOU e TEIIbHOCTH.

Iesin Guonoruyeckoro oOpa3oBaHus B cTapiield mKoje GopMyIHpyrOTCs Ha HECKOIBKUX YPOBHSX: TJI00ATBHOM, METAIPEIMETHOM, TNIHOCTHOM
Y TIPEeIMETHOM, Ha YpOBHE TpeOOBaHMI1 K pe3ybTaTaM OCBOCHUS COACPIKAHUS MPEAMETHBIX TPOTPAMM.

I'moGanpHbIe 1IN OMOJIOTHYECKOTO 00pa30BaHus SIBIISTFOTCS OOIIMMHU Ui OCHOBHOW M CTapIIEH MIKOJIBI ¥ OTPEACIISIIOTCS CONUATbHBIMH TPEOOBAHHSIMH,
B TOM YHCJI€ U3MEHEHHEM COIMAIbHON CHTYalluu Pa3BUTHUSI — POCTOM MH(OPMAIMOHHBIX MEPETPYy30K, H3MEHEHUEM XapaKTepa U CiocoO0B 0OIIeHHS
U COLIMATIbHBIX B3aUMOAEUCTBUHN (0OBEMBI M CIIOCOOBI MOJTydeHUsI HH(POPMALIUU TOPOKJIAIOT Psil OCOOEHHOCTEHN pa3BUTHS COBPEMEHHBIX MOJIPOCTKOB).
Hanboutee mpoIyKTHBHBIMHE ISl PELICHUS 33124 Pa3BUTHS MTOIPOCTKA SBISIFOTCS COLIMOMOPATbHAS M MHTEIUIEKTYalIbHAasi B3POCIIOCTb.

[Tomumo 3TOTO, TII0OANTBHBIE LIEMH (OPMYIUPYIOTCS C YIETOM PAaCCMOTPEHUS OHOIOTHIECKOTO 00pa30BaHMsI KaKk KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B
IIEJIOM, TIO9TOMY OHH SIBIISTIOTCSI HanOoJIee OOIMMH U COITUAIBHO 3HAYMMBIMH.
C y4é€roMm BbIIIEHA3BAHHBIX MTOJIX0I0B TII00ATEHBIMU IESIMH OHOJIOTHYECKOTO
00pazoBaHUs SBIISIOTCS:
— coMAIU3ANMs 00YyJaIOIIMNXCsI KaK BXOXKJCHUE B MUP KYJIbTYPBI U COIIMATBHBIX OTHOLICHHH, 00eCTIeunBaloliee BKIIIOYCHNE YIaIINXCsl B Ty WIH HHYTO
rpymmy 100 00ITHOCTh — HOCUTEIIS €€ HOPM, IIEHHOCTEH, OPHUEHTAIHIA, 0CBAaWBaEMBIX B ITPOIECcCe 3HAKOMCTBA C MUPOM JKUBOW TIPUPOJIBI;
— NpUOOIIEeHHe K TO3HABATEIHHOM KYIBTYpe KaK CHCTEME T03HABATEIbHBIX (HAYYHBIX) IIEHHOCTEH, HAKOTIJICHHBIX 00IIECTBOM B cepe
OMOJIOTMYECKON HAYKH.
[TomMumo 3TOTO, OHMOTOTHYECKOE 0OpPa30BaHNUE HA CTAPIICH CTYTIICHH IPU3BAHO 0OCCTICUNTD:
— OPHMEHTALMIO B CUCTEME 3TUYECKUX HOPM UM LIEHHOCTEH OTHOCUTEIIBHO METOJIOB, PE3YJIbTATOB U JIOCTHXEHUH COBPEMEHHON OMOJIOTNMYECKOH HayKH;
— pa3BHUTHe [I03HABATEIIbHBIX KaU4eCTB JIMYHOCTH, B TOM YHCJIE I0O3HABATEIbHBIX HHTEPECOB K N3YUEHHIO OOLINX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH 1
caMOMy IIpOILECCy HAyYHOI'O TIO3HAHUS;
— OBJIaJleHHe y4eOHO-[103HaBaTEIbHBIMU U [IEHHOCTHO-CMBICIIOBBIMU KOMIIETEHTHOCTAMU JUIsl JOPMUPOBAHMS [T03HABATENBHOMN 1
HPABCTBEHHOM! KYJIbTYpPbI, HAyYHOI'O MUPOBO33PEHHs], a TAKKE METO0JIOTHEel OMOJIOrMUECKOro SKCIEPUMEHTA U 3JIEMEHTapPHBIMU METOIaMU OMOJIOTHUYECKUX
HCCIICIOBAHNI;
— (opMHPOBaHME SKOJIOTUYECKOTO CO3HAHMS, IEHHOCTHOTO OTHOILIEHUS K KMBOM IIPUPOJIE U YETOBEKY.

KousingyecTBo 4acoB, 0TBOJMMOE Ha U3y4eHHE OMOJIOTUH B CTapLIeH IIKOJIE, 3aBUCUT OT Y4eOHOTO IUIaHa YTBEP>KJICHHOIO 00pa30oBaTeIbHON
opranu3zanueil. Jlannas pabodast mporpaMma pacCuuTaHa Ha IIpoBeieHue 1 yaca KJIaCCHBIX 3aHATUH B HEAEIO IPU U3YyYEHUH NpeIMeTa B TE€UEHHUE IBYX JIET
(10 u 11 xnacesl).  Kypcy 6M0J0ruM Ha CTYIIEHU CpeTHero o0Iero o0pa3oBaHMsl IPEAILIECTBYET Kypc OMOJIOIHH, BKIFOUAIOIIMNA 3JIeMEHTapHbIE CBEJICHUS
00 OCHOBHBIX Ouosiornuyeckux oowvekrax. Coaepxanue Kypca OMOJIOTMU B OCHOBHOM IIKOJIE, CIY’)KUT OCHOBOM JIJIsl U3Y4EHHsI OOIIUX OMOIOTHYECKUX
3aKOHOMEPHOCTEH, TEOpUH, 3aKOHOB, TMIIOTE3 B CTApIIEH IIKOJIE, IJIe 0c000e 3HaUeHHE TPUOOPETaIOT
MHUPOBO33pPEHUYECKHE, TEOPETUUECKUE TTOHATHS.

Taxum oOpasom, coaepkaHue Kypca OMOJIOTHH B CTapIIeH 1KoJie, 0oJiee TOIHO pacKpbIBaeT o0mye O1oJIOrHYecKrne 3aKOHOMEPHOCTH, MTPOSIBIISIOIUECS
Ha Pa3HbIX YPOBHAX OPraHU3aLUK KUBOU MPUPOIBI.

PE3VJIbTATBI OCBOEHUMA KYPCA BUOJIOI'MU



JlesiTensHOCTh 00pa30BATEIBHOTO YUPEKACHUS 001Iero oOpa3oBaHus B 00ydeHIHN OMOJIOTHH B CpeHEH (TTOTHON) MIKOJIe TOJHKHA OBITh HalpaBlieHa Ha
JOCTHKEHHE 00yJaroIUMUCS CIEAYIOIUX JHYHOCTHBIX Pe3yJIbTATOB!
1) peanu3anum 3THYECKUX YCTAHOBOK MO OTHOIIEHHIO K OMOJIOTMUECKUM OTKPBITHSM, UCCIETOBAHUIM U HX PE3yIbTaTaM;
2) mpuU3HaHUS BHICOKOH IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUAX, 3/I0POBbS CBOETO M APYI'HX JIIOJCH, pear3alui yCTAaHOBOK 370pOBOr0 00pa3a KU3HH;
3) copMHPOBAHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJyYeHNE HOBOTO 3HAHUS B 00JIaCTH OMOJIOTHU B CBSI3U C
Oyaymieit mpogecCHOHATBHON NEATETLHOCTHIO MM OBITOBBIMH MTPOOJIEMaMHt, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3JI0POBbBSI U 9KOJIOTHYECKOU
0€30IMaCHOCTH.
MeTtanpeaMeTHbIMHU Pe3yJIbTATAMM OCBOCHHUS BBIITYCKHUKAMU CTapIEH MIKOJIbI 0a30BOT0 Kypca OMOJIOTHH SBISIFOTCS:
1) oBrazieHNe COCTABISIOMMMU HCCIIEI0BATENBCKON M TPOSKTHOM JEATEIBHOCTH, BKIIIOUAsi YMEHHS BUIETH IPOOJIeMy, CTAaBUTh BOIIPOCHI,
BBIIBUTATh THITOTE3bI, JABATh OTPEACICHUS TIOHATHSIM, KIacCU(PHUIIMPOBATh, HAOMIOATh, IPOBOIUTH SKCIIEPUMEHTEHI, JIENIaTh BHIBOJIBI U 3aKITFOUCHHS,
CTPYKTYpUPOBATh MaTepuai, OOBSICHSTh, IOKa3bIBaTh, 3AIUIIATH CBOM HJICH;
2) ymeHus paboTaTh C pa3HbIMH HCTOUHUKAMH OMOJIOTHYECKOH MH(OPMALIMU: HaXOJUTh OMOJIOTUYECKYIO HH(POPMAIUIO B PA3IMYHBIX HCTOYHHUKAX
(Tekcre yueOHMKA, HAYYHO-TIOMYIISIPHOM JIUTEpaType, OMOJIOTHUECKIX CIIOBAPSX U CIPABOYHUKAX), aHATIM3UPOBATH M OIIEHUBATHh WH(POPMAIIHIO,
peoOpa3oBbIBaTh HHGOPMAIIHIO U3 OAHOU (POPMBI B APYTYIO;
3) cIoCOGHOCTH BEIOMPATH IIENIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JCWCTBUSAX U MOCTYIKAaX MO OTHOIIECHHIO K )KUBOW MIPUPOJE, CBOEMY 37I0POBBIO H
3I0POBBIO OKPYKAIOIIHX;
4) yMeHMsI a[IeKBaTHO UCIIOJIb30BaTh pEUEBbIC CPECTBA ISl IUCKYCCUU U apTYMEHTAIIUH CBOEH MO3UIIMH, CPABHUBATH PA3HBIE TOUKU
3pEeHHs, ApTYMEHTHPOBATH CBOIO TOUYKY 3PEHHS, OTCTAUBATH CBOYO MO3HIIUIO.
IIpenmMeTHBIMHU pe3yIbTATAMM OCBOCHHS BBHIITYCKHHUKAMU CTapIIeH HIKOJIBI Kypca Onoioruu 6a30BOro YpoBHs SIBIISIOTCS:
B no3naseamenvnoii (unmennekmyanvHnoit) cgepe:
1) xapakTepuCcTHKa COACPKAHUS OMOJIOTHYECKUX TeOpUH (KJIeTOUHast, dBOIIOIMOHHAs Teopus [lapBuHa); yueHust Bepranackoro o 6uocdepe;
3aKOHOB MeHiens1, 3aKOHOMEPHOCTENH N3MEHYMBOCTH; BKJIa/1a BBIAAIOIINUXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKON HAyKH;
2) BbICTICHUE CYILIECTBEHHBIX IPU3HAKOB OUOJIOTMUYECKUX 00BEKTOB (KJIETOK: PACTUTENbHBIX U )KUBOTHBIX, JOSJCPHBIX U SIEPHBIX, TOJOBBIX U
COMATHYECKUX; OPraHU3MOB: OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX; BUJIOB, SKOCUCTEM, OHocdeprl) U mpoleccoB (0OMEH BElecTB, pa3MHOKEHHUE, JIeJICHHE
KJIETKH, OTLJIOJIOTBOPEHHE, IEHCTBUE UCKYCCTBEHHOTO U €CTECTBEHHOT0 0TOOPOB, (OPMHUPOBAHKE IPUCIIOCOOIEHHOCTH, 00pa30BaHUe BUJIOB, KPYTOBOPOT
BEIIECTB U MpEeBpallleHus
SHEPTHH B DKOCUCTEMaxX U omocdepe);
3) oObsicHeHHuE poJiu 6UOIOTHH B (POPMHUPOBAHUH HAYYHOTO MUPOBO33PEHHUS; BKJIaJa OMOJIOTUYECKUX TeOpUil B (POPMUPOBAHNE COBPEMEHHOW €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpPA; OTPULIATEIHHOTO BIUSHUS aJIKOTOJIsl, HUIKOTHHA, HAPKOTUYECKHX BEIIECTB HAa Pa3BUTHUE YEIOBEKA; BIUSAHUS MyTareHOB
Ha OpPraHM3M 4YeJIOBEKa, SKOJIOTHUECKUX (PAKTOPOB HA OPraHU3MbI; IPUYHUH 3BOIIOIUHN, U3MEHIEMOCTH BUIOB, HAPYILICHUHN Pa3BUTHS
OpraHU3MOB, HACJIEICTBEHHBIX 3a00JIEBaHUMN, MyTalllil, yCTOHYMBOCTU U CMEHBI 9KOCHUCTEM;
4) mpuBeAeHNE JOKA3aTENbCTB (apryMEHTAIMs) €IUHCTBA )KUBOM M HEXKUBOU MIPUPOIBI, POJCTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€l OpPraHU3MOB
U OKpYXarolei cpeibl; He0OX0AUMOCTH COXpaHEHUs MHOT0o0pasusi BUJIOB;
5) yMeHue noJb30BaThCsl OMOJIOTHYECKON TEPMUHOJIOTHENH U CUMBOJIUKOI;
6) pelieHne 3JeMEeHTapHBIX OMOJIOTMUECKUX 3a/1a4; COCTABICHHE JIEMEHTAPHBIX CXEM CKPEIIMBAHUS U CXEM MEPEHOCA BEIIECTB M SHEPTUU B IKOCUCTEMAX
(uemu muTaHUs);
7) onucanue oco0eil BUIOB 10 MOP(HOIOTUIECKOMY KPUTEPHUIO;



8) BBISIBIICHHE N3MEHUYUBOCTH, IIPUCIIOCOOICHUI OPraHU3MOB K cpejie OOMTaHMUs1, HICTOYHHKOB MyTareHOB B OKPY)KaloLIeH cpene

(KOCBEHHO), aHTPOTIOI'€HHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH; N3MEHEHHI B 9KOCHCTEMAX Ha OMOJIOTUYECKUX MOACTIIX;

9) cpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XUMUYECKUI COCTAB TEJ KUBOW M HEXUBOW IPUPO/IbI, 3aPOBIII YEJIOBEKA U IPYTUX MIICKOMUTAIOIINX,
MPUPOJIHBIE SKOCUCTEMBI U arpO’KOCUCTEMBI CBOEH MECTHOCTH), IMTPOIECCOB (€CTECTBEHHBIN M HCKYCCTBEHHBIH OTOOPHI, TOJIOBOE M OECIION0e pa3MHOKEHU)
1 (GOpPMYIIMPOBKA BBHIBOJIOB Ha OCHOBE CPaBHEHHUSL.

B yennocmmuo-opuenmayuonnoit cgepe:

1) aHanmu3 ¥ OIICHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH KU3HH, TPOMCXOKACHUE YeJIOBEKAa U BOSHUKHOBEHHE )KH3HHU, TII00aTBHBIX SKOJIOTHIECKUX MTPOOIEM
U TyTEW UX PEeUIeHHs, OCIEICTBHI COOCTBEHHOM AEATEIHHOCTH B OKPYXKAIOIIEH cpezie; OMOoIornuecKor NHPOPMAaIH, OIy9aeMoi U3 pa3HbIX
HCTOYHUKOB;

2) OLIEHKA dTHYECKHUX aCIEKTOB HEKOTOPBIX UCCIIEAOBAaHUI B 00JaCTH OMOTEXHOJIOTUH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJ0TBOPEHHE,
HaIpaBJIEHHOE U3MEHEHHE FeHOMA).

B cpepe mpyooeoii 0eamenvrnocmu: oBnasieHue yMEHUSIMH U HaBbIKAMH TIOCTAHOBKM OMOJIOTMUYECKUX SKCIIEPUMEHTOB U 0OBSCHEHUS UX PE3Y/IbTaTOB.
B cghepe puzuueckoit oeamensnocmu: 000CHOBaHUE U COOTIOICHUE Mep MPO(UIAKTUKN BUPYCHBIX 3a00JI€BaHUM, BPEIHBIX MPUBBIYEK

(kypeHue, ynorpebieHue ajKkoroJsi, HApKOMaHUsl); IpaBUJI OBEACHUS B OKpYKaIoIlel cperie.

COJEPXAHUE KYPCA BHUOJIOT N
buosiorusi Kak KOMILUIEKC HAYK O »KMBOM Npupojae

buosnorust kak KOMIUIEKCHasI HayKa, METOJIbl HAYYHOTO MO3HAHUSI, UCTIOJb3yeMble B Onosiorun. Cogpemennvie nanpaesienusi 8 buonoeuu. Poib Onosoruu B
(hopMHUpPOBaHUM COBPEMEHHOM Hay4YHOI KapTUHbBI MUpA, MPAKTUYECKOE 3HAUECHNE OMOIOTHUECKUX 3HaHU. buonornyeckue cucreMpl Kak MpeaMeT U3ydeHHs
OuoIorNu.
CTpykTypHBIE M PYHKUMOHAJIBbHBIE OCHOBBI KM3HH

MonexkynspHble OCHOBBI )kM3HH. Heoprannueckue BeniecTa, ux 3HaueHue. OpraHnueckue BelecTna (yriaeBo/bl, JUMHUIbI, OCJIKH, HYKIEHUHOBbIE
kuciiotel, AT®) u ux 3nauenue. buononumepsl. /pyeue opeanuueckue sewecmaa kiemxu. Hanomexunonoeuu 6 buonoeuu.

[uronorusi, MeTObI HUTOJOTUU. POJIB KJIETOUHON TEOPUH B CTAHOBJIEHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTuHbI Mupa. KileTku npokapuot
1 9ykapuoT. OCHOBHbBIE YaCTH U OPraHOUIbI KJIIETKH, UX (PYHKIUH.

Bupycel — HexiieTouHas Gopma KU3HU, MEpPbl TPOPUIAKTUKYA BUPYCHBIX 3a00JIEBaHUN.

KuznenesrenbHOCTh KiIeTKHU. [Imactuueckuit oomeH. @otocuHTe3, XeMOoCcuHTe3. brocuHTe3 6enka. DHepreTuueckuii oOMeH. XpaHeHue, repeaada
Y peanu3alys HacjaeACTBEHHOM nHpopMaruu B KieTke. I'enerndeckuit koa. ['en, reHoMm. ['enomura. Bausuue napxoceHuvix eewyecms Ha npoyeccyl 8
KIemke.

Knetounsrii nukin: uatepdasa u aeneHue. Muto3 u Meiios, ux 3HaueHue. COMaTUYECKUE U MOJIOBBIE KICTKU.

Oprannsm
Opranusm — eauHoOE LIEJIoE.
XKuznenesarenbHOCTh Opranusma. Perynsnus GyHKIuH opraHu3ma, ToMeocTas.

PazMHoO>xeHHe opraHu3MoB (6ecroioe U mosoBoe). Cnocobwvl pazmuodicenus y pacmenutl u sHcusomuuvlx. VIHIUBUIyalbHOE pa3BUTHE OpPraHU3Ma
(onTOrenes). [lpuunHbl HapyeHUH pa3BUTHSA. PerpoJyKTHBHOE 3/I0pOBbE YEIOBEKa; MOCIEACTBUS BIUSHUS aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha SMOpHOHANIBbHOE pa3BUTHE YenoBeKa. Kuznennvle yuxkavl pasuvix epynn opeaHusmos.



I'enernka, MeTo1bl reHETUKH. ['€eHETUUECKAsl TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HacieacTBeHHOCTH . Mennens. XpoMmocomHas

Teopus HacieacTBeHHOCTU. Onpenenenue nojia. CLelIeHHOE C 110JI0M HaclleZJOBaHHE.

I'enetnka yenoBeka. HacieacTBeHHbIE 3a00JI€BaHUS YEIOBEKA M UX MPEIYIPEkKACHUE. DTUYECKHE ACTIEKThI B 00JACTH MEIUIIUHCKON T€HETHKH.

I'enoTun u cpena. HenacnencrsenHas u3sMeHUMBOCTh. HacnencTeeHHas n3aMeHYMBOCThb. MyTtannu. MyrareHsl, UX BIMSIHAE HA 3J0POBbE YEIIOBEKA.

JloMecTtukanus u cenexuus. Metosl cenekiuu. buorexnonorus, e€ HanpaBieHUs U IEPCIEKTUBEI pa3Butus. buobezonacrnocme.
Teopus 3BoI0UNH

Pa3zButure 3BOMIOIIMOHHBIX UACH, 3BotonioHHas Teopus Y. Jlapsuna. CunteTnyeckas Teopus 3BoONUH. CBUIETEIHCTBA SBOJIOLUN KUBON
pupoabl. MuKpo3BoJIIOLKS U MakposBosronus. Bun, ero kpurepuu. [lomynauus — snemMeHTapHas €IMHULA IBOJIOUKHU. J[BUKYIIUE CUIIbI 3BOIIOLUH, UX
BIIMsIHUE Ha reHo(oH nonyisiiuu. Harpasienus 3BoIIOLNH.

MHoroo6pa3ue opraHu3MOB Kak pe3yabTaT 3BOIMIOLUH. [IpuHIuns! kiaccudukanuy, CUCTeMaTHKa.

Pa3zBurtue xu3nu Ha 3emiie

I'unoTe3bl mpoucxoXaeHus )KU3HU Ha 3emiie. OCHOBHBIE ATAIlbl BOJIIOLUN OPraHMYECKOTro MUpa Ha 3emiie.

CoBpeMeHHbIE MPECTABICHUS O TPOUCXO0KACHUN YeJIOBEKa. DBOJIIOLMS YeJIoBeKa (aHTpororeHes). JIBmxyire cuiabl anTpororeHesa. Pacel yenoseka,
UX MPOUCXOXKICHHUE U €UHCTBO.
Opranusmbl M OKpYy:Kamomas cpeaa

[IpucnocoOnenust OpraHu3MoB K JEHCTBHIO 3KOJOTHYECKUX (aKTOPOB.

buoreonenos. Oxocucrema. PaznooOpasue skocucteM. B3auMooTHOIEHUS TOMYNIALUNA pa3HbIX BUAOB B KOcUcTeMe. KpyroBopoT BelecTs u MOTOK
SHEpPruM B SKOCHCTEME. Y CTOMUMBOCTD U JUHAMUKA 3KocucTeM. [lociencTBrs BIUSHUS JESITENbHOCTH YelloBeKa Ha skocucteMbl. CoxpaHeHue
Oropa3zHO00pa3us Kak OCHOBA YCTOWYMBOCTH 3KOCHCTEMBI.

Crpyktypa 6nocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochephl.
Kpyzoeopomur sewjecme 6 buocgepe.

['moGasbHBIC aHTpOMIOTeHHBIE U3MeHEHUs B Onocdepe. [IpodiieMbl yCTOMYMBOTO pa3BUTHAL
Ilepcnexmuswt pazsumus OUOI02UUECKUX HAVK.

[INIAHUPYEMBIE PE3VIJIbTATBI U3YUEHUA KYPCA BUOJIOT

B pe3yabTaTte n3dyyeHusi yueOHOro npeamera «buosiorusi» Ha ypoBHe cpeaHero (ImoJHoro) oomero o0pa3oBaHus BLINYCKHUK HA 0230BOM
YPOBHE HAYUMTCS:

— pacKphIBaTh HA IPUMEPaxX PoJib OUOIOTHH B (POPMHUPOBAHIH COBPEMEHHOIN HAyYHOM KapTUHBI MUPA U B IPAKTHUECKOH eATEIbHOCTH JIIOJIEH;
— MOHHMMATh U ONUCHIBATh B3aUMOCBSI3b MEX/ly €CTECTBEHHBIMHU HayKaMH: OUoJIorue, pU3nKoil, XuMueii; ycTaHaBIUBaTh B3aUMOCBS3b
MIPUPOIHBIX SBIICHUI;

— MOHHMMATh CMBICT, Pa3JIM4aTh U OMUCKHIBATh CUCTEMHYIO CBSI3b MEXK/Iy OCHOBOTIOJIAraloUMHI OUOJIOTUYECKUMU TOHATHUAMU: KIIETKA, OPTaHU3M,
BHJI, DKOCHCTEMA, Onocdepa;

— TPOBOJUTH AKCIIEPUMEHTHI 110 U3YYEHHIO OUOJIOTHYECKUX OOBEKTOB U SIBICHHUN, OOBSICHITH Pe3yNbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATh

ux, GopMynupOBaTh BHIBOJIBL;

— HUCMOJB30BaTh OCHOBHBIE METO/IbI HAYYHOTO MO3HAHUS B YUEOHBIX OMOIOTHYECKUX HCCIEAOBAHUSX, POBOIUTH IKCIIEPUMEHTHI T10

M3YYECHUIO OMOJIOTHUECKUX OOBEKTOB U SBJICHHH, 00BICHATH PE3YJIbTAThI SKCIIEPUMEHTOB, aHAIM3UPOBATh UX, POPMYIUPOBATH BHIBOIBL;

— (GopMyITUpOBaTh TUIOTE3bl HA OCHOBAHUH MPEUIOKEHHON OMOJIOrnuecKkoi nH(pOpMaIliy U MpeAiaraTb BApUaHThl IPOBEPKHU TUIIOTE3;

— CpaBHHBATh OMOJIOTHYECKHE OOBEKTHI MEXKITY COOOM MO 3a/JaHHBIM KPUTEPUSIM, JIENaTh BEIBOIBI M YMO3aKIIOUEHUS Ha OCHOBE CPaBHEHHS,



— 00OCHOBBIBAThH €IMHCTBO JKUBOU M HEXKUBOU MTPUPO/IBI, B3AUMOCBSI3U OPTraHU3MOB M OKPYXKAIOIICH Cpe/ibl HA OCHOBE OMOJIOTUYECKHUX TEOPHI;

— TPUBOIUTH MPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPTaHUYECKUX COCTMHEHUHN KIETKHU (OCIKOB, )KUPOB, YTIIEBOJIOB, HYKIIEHHOBBIX KHACIIOT);

— pacro3HaBaTh KIETKHU (MMPOKAPUOT M YKAPUOT, PACTCHUN U )KHBOTHBIX) TI0 OTIMCAHUIO, HA CXEMATHYECKUX H300paKCHUSIX; YCTAaHABINBATH CBS3b
CTpoeHus ¥ (PYHKIIMH KOMIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTOOOpA3Ue KIECTOK;

— OOBACHATH MHOTOOOpa3He OPraHM3MOB, IPUMEHSISI SBOTIOIMOHHYIO TEOPHIO;

— OOBACHATH IPUIMHBI HACIICACTBCHHBIX 32a00JICBaHNUI;

— BBISBISITh U3MEHUYUBOCTH Y OPTAaHU3MOB; CPABHUBAThH HACIICJICTBCHHYIO U HEHACIICJACTBCHHYIO H3MCHUNBOCTD;

— BBISBIISITH MOPQOJIOTHIECKHE, (DU3HOTIOTHICCKHE, TTOBEICHYCCKHE alaliTallil OPTaHU3MOB K cpejie OOMTaHUS U ICHCTBUIO IKOJIOTUICCKUX (PAKTOPOB;
— COCTaBJISITh CXEMBI IIEPEHOCA BEIISCTB U YHEPTHH B SKOCHUCTEME (IISTTH MTUTAHWS ),

— TPHUBOJIUTH JIOKA3aTEIHCTBA HEOOXOIMMOCTH COXPAHEHUS OMOPa3HOO00pa3us JIsl yCTOWIMBOTO PA3BUTHS U OXPAHBI OKPYXKAIOIICH CPEJIbI;

— OIICHHUBATH JIOCTOBEPHOCTH OMOJIOTUYECKOM MH(POPMAIINH, TIOTYICHHON U3 pa3HbIX UCTOYHHUKOB;

— TPEJCTABIATh OMOJIOTHIESCKYIO WH(OPMAIIHIO B BHJIC TEKCTA, TAOJIHUIII, TpaduKa, TMarpaMMbl B JeJIaTh BBIBOJIBI HA OCHOBAHUU

TIPEJICTABICHHBIX TAaHHBIX;

— OIICHUBAThH POJIb JIOCTIKEHUHN TeHETHKH, CEJIEKIINN, OMOTEXHOJIOTUN B MPAKTUICCKON JIEITEIILHOCTH YEIIOBEKA;

— OOBSACHATH HETATUBHOE BIUSHUE BEIICCTB (AJIKOTOJIS, HIKOTHHA, HAPKOTHIECKUX BEIIECTB) Ha 3apOIBIIIICBOC Pa3BUTHE YeTIOBEKa.

BoinycKHUK HA 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThHCS:

— 0asamv HayuHOe 00BACHEHUE OUONO2UYECKUM (haKkmam, npoyeccam, sA6J1eHUsIM, 3aKOHOMEPHOCMAM, UCNOIb3YA buolo2udeckue meopuu
(K1emoyHy10, 3801I0YUOHHYI0), YueHue 0 buocgepe, 3aKOHbI HACIEOCMBEHHOCU, 3AKOHOMEPHOCIU USMEHYUBOCTU,

— Xapaxmepuso8ams co8peMeHHble HaNpagieHUs 8 pa3sumul OUONI02UU, ONUCLIBAMNb UX 803MONHCHOE UCNONb308AHUE 8 NPAKMUYECKOU 0esimelbHOCU,;
— CpasHuBams cnocoobl OeneHus Kiemku (MUumos u metios),

— pewamb 3a0ayu Ha nocmpoenue ppaemenma emopou yenu JJHK no npednosxcennomy gppaemenmy nepsou, uPHK (MPHK) no yuacmxky J{THK;

— pewiams 3a0a4u Ha onpeoeienue KOIUUecmea XpomMocom 8 COMAMU4eCKUx U no108blx KIemKax, d maKdice 8 KIemKax nepeo Hauaiom oeleHus (metosa
UU MUMO3a) U NO €20 OKOHYAHUU (0J151 MHOCOKIEMOYHbIX OPSAHUIMOS),

— pewiams 2eHemuyecKue 3a0a4u Ha MOHO2UOPUOHOe CKpewu8anue, coOCmasisims cxembl MOHOSUOPUOHO20 CKPeWUBAHUS, NPUMEHSS

3AKOHbI HACIEOCMEEHHOCMU U UCNOIb3Y5 OUONI02UYECKYI0 MEPMUHOLO2UIO U CUMBONIUKY,

— YCmauasaueams mun Hacileo008anus U Xapakmep npossieHus npusHaKka no 3a0aHHol cxeme poOoCI08HOU, NPUMEHS 3aKOHbL HACTIe0CMBEHHOCMU,
— OYeHUBamv pe3yibmamvl 83aUMOOeUCMBUs 4ell08eKa U OKpydcaloueli cpedsl, NPOSHOIUPOBAMb B03MONCHbIE NOCIEOCMBUSL 0eAmMelbHOCMU Yello8eKd
OJI51 CYUeCmeo8anust OMOEIbHbIX OUONOSUYECKUX 0O0BEKMO8 U YelblX NPUPOOHBIX COOOUECmS.

Yyeono-reMarnueckuii miaan 10 kiaacce

Tembl (pa3aesibl) Kos1-Bo yacos
1. Beenenne 5
2. MoJs1eRyJIsIpHBIIi YPOBEHb 12
3. Ki1eTo4HbIii YPOBEHD 16
Hroro: 33 +1 4 pe3epB




Buasl u popmsbl koHTpOJIst O Ouosornu 10 kiaace

Tema.

KonuuectBo

UCTBCPTH

Konuuec
TBO
JacoB.

JlaGopato
PHBIX
pabor.

IIpakTuue
CKUX
pabor.

OKCcKy
peuid.

KonTpon
bHBIE
TECTHI

JlabopaTopHble U paKTHYECKHEe pabOThI
( Ha3BaHUe)

Beenenune

5

2

0

0

1

JlaGopaTopHas padota 1« cnonb30BaHUE Pa3IUUHBIX METOJIOB IPU
M3y4eHNU OMOJIOTMYECKUX 00HEKTOB

JTaGopaTopHas padoTa 2 «MeXaHU3MbI CAaMOPETYJISLIAN,

MouteKkynsipHbIA YpOBEHb

13

JlaGopaTopHas padota 3 «O0HapyKeHHUE
JTUII0B, YIiIeBOA0B, OCIKOB C ITOMOIIBIO KAUeCTBEHHBIX PEAKIIHID»

JlaGopaTopHas pabota 4 «KaTtanurrueckass akTHBHOCTh ()epPMEHTOB (Ha IIpUMeEpe
AMMJIa36] )

Kiierounslil ypoBeHb

3-4

16

JlaGopaTopHas pabora 5 «TexHHKa MUKPOCKOITHPOBAHUS).
«CpaBHEHHE CTPOEHUS KIETOK PACTEHHA, )KUBOTHBIX TPHOOB 1 OaKTepuil oA
MHUKPOCKOIIOM Ha I'OTOBBIX MUKpOIIpEaparax u ux OIMUCaHUEC.

JlabopaTtopHas paboTa 6 «HabmoaeHue mia3mMoin3a 1 Jemia3Moiin3a B KJIeTKax
KOXKHUITBI JTyKay.

JlaGopaTopHas pabora 7 «lIpuroroBiaeHue, paccMaTpUBaHUE U OITHCAHNC
MUKPOIPENAapaToB KIETOK PACTCHHIN».

JlaGopaTopHas padora 8 «HabmromeHne IBIMKEHIS IIUTOILIA3MbI Ha TIPUMEPE
nrcTa 3JI0/1eH».

JlabopaTopHas pabota 9«CpaBHEHUE CTPOCHUS KIETOK PACTEHHM, KIUBOTHBIX,
rprOOB U OaKTEPHIN».

[IpakTudeckas padora 1 Perenne sanemMeHTapHBIX 3a/1a49 IO MOJIEKYIISIPHOM
OHOJIOTHN.

HToro

34




OO01e TPe0OBaHUA K MPOEKTHOW padoTe o OHOJIOTruH.

[IpencraBisiemMbli IPOEKT JIOJIKEH UMETh TUTYJIbHBIN JIUCT C YKa3aHUEeM: (paMUIIMU, UMEHH, OTYECTBA UCTIIOJIHUTENS U PyKOBOAUTENS (i) IpOoeKTa, Ha3BaHHUE
MPOEKTA, TOJIa HaMcCaHusl paboThI, YKa3aHUEM IeJIei U 3a7a4 MPOEKTHON pabOTHI.

Coneprxanue MpOeKTHON pabOThI TOJDKHO BKIIIOUATh TaKHE Pa3/aeiibl, KaK:

— BBEJICHHE, B KOTOPOM 00OCHOBBIBAETCS aKTyaJIbHOCTh BHIOPAHHOW UJIM paccMaTpUBaeMOi MpoOIeMbl;
— MECTO ¥ BpeMsl BBIIOJIHEHUS pabOThI;
— KpaTKo€ OMHCAHME UCIOJIb3YEMbIX METOMK C CChUIKAMM HA UX aBTOPOB (€CJIM TaKOBbIE HEOOXO0IMMBI JUIsl paOOThI MIIM UCIIOJIb30BAJIUCH B HEH);
— CHCTEMaTU3HpOBaHHbIE, 00padOTaHHBIE PE3YIbTAThl CCIIEIOBAHUIA;
— BBIBO/JIBL, CA€TIaHHBIE TIOCTIE 3aBEPLIECHUSI PA0OTHI HaJl IPOEKTOM;
— TMPaKTUYECKOE MCIIOJIb30BAHHUE PE3YIbTATOB MPOEKTA;
— coluajbHasi 3HAYUMOCTbh NPOEKTA,
— mnpusoxeHue: pororpaduu, CXemMbl, YEPTEXKHU, TepOapHu, TaOIULBI CO CTATUCTUYECKUMHU JTAHHBIMU U T.1I.
Kpurtepuu o1ieHKH NPOEKTOB 110 0MOJIOTHH:

— YETKOCTb MOCTABJICHHOMW IIe]TN U 33]1ay;

— TEeMaTH4YecKas aKTyaJIbHOCTh U 00bEM HCIIOJIb30BAaHHOH JINTEPATYpHI,

— 000CHOBAHHOCTbH BBIOPAHHBIX METOJIUK ISl TIPOBEICHUS UCCIIETOBAHMIA;

— TIOJIHOTA PAcKPBITUsSI BBIOPAHHOW TEMBI ITPOEKTA,

— 000CHOBAHHOCTB BBIBOJIOB M UX COOTBETCTBHUE IIOCTABICHHBIM 3a/1a4aM;

— YpOBEHB IIPEJICTABIICHHBIX JJAHHBIX, ITOJTYYCHHBIX B X0JI€ HUCCIEAOBaHUS BEIOpaHHON ITPo0emMbl (00bekTa), nX 00padoTka (IMpu HEOOXOTUMOCTH);

— aHaJM3 MOJYYEHHBIX JaHHBIX;

— Haju4ue B paboTe BBIBOJIA WM MPAKTUYCCKUX PEKOMEHIAIIHN;

— KadecTBO odopmiieHUs1 paboThl (Hamune (HoToOMaTEpUaIoB, 3aPUCOBOK, CITUCKA MCIIOJIb3YEMOH JIUTEpaTyphl, repOapHbIX MaTEPHAIOB K IMPOCKTaM TI0
OOTaHMKE U T.11.).

Jlutepartypa u cpeacTBa 00ydeHHUS:
[Iporpamma: [Iporpamma no 6uosnoruu asst o61eo6pa3zoBaTeabHbIX KO (cOopHuK buonorus. Pa6oune nporpammel. [Ipeamernas muHus

yueOHUKOB «JInHug xu3Hn». 10—11 xinacesl: yue6. mocobue ais 061meoOpa3oBaTeNbHBIX. OpraHu3anuii: 6a3oBelid ypoBeHs / B. B. Ilaceunuxk, I'. I
Isernos, T. M. EpumoBa. — M. : [Ipocsemenue, 2017



YueOnuk: buonorus. 10 k1., ydeOHUK 1711 0011e00pa30oBaTEIbHBIX OpraHu3aiuii: 6a3oBelii ypoBeHsb / B. B. [laceunuk A.A.Kamenckuii, A.M. PyOmoB - M.,
[Tpocsemenue. 2020 .

U yHUTCIIA

1. Amnacracosa JL.I1. O6mras 6uonorus. Jlunaktudeckue marepuaisl. — M.: Bearana-I'pad, 1997.

2. bornanoga T.JI., Cononosa E.A. buonorusi. CipaBo4HUK /JIs1 CTApIICKIACCHUKOB U MocTynaromux B By3bl. — M.: ACT-npecc, 2006.

3. Bboarosa 1.B. Coopnuk 3aaau 1o oo1eit Ouosioruu i nocrynaromux B BY3s1. — M.: Onuke 21 Bek, 2005.

4, 3axapoB B.b., MamonroB C.I'., Conna HU. O6mas 6uonorus: Yueb. mis 10 — 11 k1. obmeoOpazoar. Yueb. 3aBeacnuii - M.: [lpoda, 2005.

5. Puc 3., Crepubepr M. Ot kiteTok k atomam: MimoctpupoBanHOe BBEJCHHE B MOJICKYJISIpHYO Onosoruto: [lep ¢ anrin. — M.: Mup, 1988.

6. Cyxosa T.C., Koznosa T.A., Conun H.U. O6mias 6uonorus. 10 — 11 ki.: Pabouast rerpans k yueOnuky / mox pen. B.b. 3axaposa. — M.: JIpoda, 2003.
7. VYpoxu obmeit 6uonoruu: [locooue mns yaurens / B.M. Kopcynckas, I.H. Muponenko, 3.A. Mokeesa, H.M. Bep3unun. — M.: [Ipocsemenue, 1986.
8. Kpukcynos E. A., Ilaceunnk B. B. Oxonorus. 10 (11) kmacc: Yue0. mis Oueobpazosar. yuel. 3aBeieHuid. S-e uz., nopad. M.: poda, 2001. — 256 ¢
9. Peiimepc H. @. Kpartkuii ciioBapb Onosorndeckux TepMuHOB: KH. st yanrens. — 2-e uzn. M.: [Ipocsemienne, 1995. — 368 c.

10. Peiimepc H. @. Hauvana sxonorndeckux 3Hannii.M.: M3marenscteo MHOITY, 1993. — 261 c.

I[OHOJIHI/ITCJ'[I)Haﬂ JuTeparypa JJid yYaluxcs:

1. M.B.Bricornkas TpeHaxep 1mo obrmiert onomoruu s ygammxes 10-11 knaccoB u moctynatomux B BY 3s1. TpennpoBounsie 3apaun — Bonrorpan: Yuurens,2005.

2. M.B.Beicoiikas O6imas 6ronorus 9-11 kiaccel: pa3HOYpOBHEBBIC YIIPAKHEHHS U TECTOBBIE 3adaHus— Bonrorpan: Yuutens,2008.

3. T.A.Adouuna. [Ipaktuueckoe mocodue ¢ 3aganusimu.- M.:@opym-untpa, 2009

4. T.1.JIepuep. Ypoku ouomoruu. O6rmias 6uomnorus.10-11 ximaccel. TecTsl, Bompockl, 3amayn.- M.: 9xcmo,2005

5. B.B. [Taceunuk ABTOpCKas mporpamMma cpeaHero (IoJIHOro) ooiero oopasopanust mo ouomoruu 10-11 xiaaccer. — M.: JIpoda 2010

6. M.B. Onmanosuy, H.U. CtapukoBa,E.M. I'amxuesa, E. 10.11{erukoBa buonorus 5-11knaccei:pa3BepHyTOe TeMaTHIeCKOe MIaHnpoBanne — Boirorpan: Yaunrens, 2009
S mo3naro mup; Jlerckast sammkonenus: AMououu. Astop b.®.Ceprees; - M.: OO0 «Pupma «MzmarenbctBo ACT»»; OO0 «Actpensy, 2011. — 480 c.: wr;
JlabopaTopHbIit ipakTUKyM. bronorus 6-11 ximacc (yaebHOe 3JIeKTpOHHOE H3/TaHUE).

7. JI.B.CopokuHa. Tematndeckue 3a4€tel o omonorum B 10-11 xmaccax - M.:Cdepa,2008

8. «Emunas komteknus [upposbix O6pazoBaTenbHbiX PecypcoBy (Habop mudpoBbIx pecypco k yueOnukam suHuu [lonomapesoii M.H.) (http://school-collection.edu.ru/).

9.www.bio.1september.ru— rasera «bronorus» -mpuIOKeHHE K «1 CeHTAOPSI».

10.http://bio.1september.ru/urok/ -Matepuasibl k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3/1aH CaiT, ObLIM OMy0OnKoBaHbl B razere "buosnorus". ABTopamu caiita
npojenaHa OomnpInasi padboTa 1Mo CHCTEMaTU3UPOBAHUIO Ta3eTHBIX CTATEH ¢ yUETOM IIKOIBHOM y4eOHOH mporpaMmel 1o mipeamery "buomorus'.

11. www.bio.nature.ru — Hay4Hbie HOBOCTH GHOJIIOTHH
12.http://ebio.ru/ - Dnexrponuslit yueOHuK «bronorus». ConepXUT Bee pasziesbl OHOIOrHH: OOTaHHUKY, 300JI0THIO, AHATOMHUIO U (DU3HOJIOTHIO YeTI0BEKa, OCHOBBI
[UTOJIOTHHU U TEHETUKH, SBOIOLMOHHYIO TEOPUIO U IKOJIOTHI0. MOKeT ObITh PEKOMEH/IOBAH YYaNIUMCSI ISl CAMOCTOSITEIIBHOM paboTHI.

13.http://www.gbmt.ru/ - CocynapctBennslit buonormnuecknit myseit um. K. A. TumupsizeBa. Bupryanbhbie skckypeuu: JKuBoTHBIE B MU]ax H JiereHaax, JKuBoTHble-
crpouTtend, 3a0ota o moromcTBe, OnacHsle )kuBoTHBIE. L{ndpossie konuu (HoHaa My3est MOTYT OBITh HCIONB30BaHbl B KAYECTBE MIUTIO CTPALIUI
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Kanendapuo - memamuuecKoe nianupoeanue

Ne Tema ypoxa/ Tun ypoka IInanupyemblie o0pasoBaTeabHbIe pe3ybTaThI Jata
/ (B coorBercTBHU ¢ PI'OC)
n/n
NMpeaAMETHLBIC METANPEAMETHBIC JJUYHOCTHbBIC IJIaH (l)aKT
Yy
buonorus B cucreme Hayk Nwmets Onpenensite MecTo Bocnutanue y 07.09
Beoonwiii MPEJCTABIICHUE O OHOJIOrMH B CHCTEME HayK. YYaIXCs 9yBCTBA
Axmyanuzayus 3uanuii OMOJIOTHH, KaK HayKe OrieHnBaTh BKJIA ropaocCcTH 3a
1/1 0 )KMBOW TIPUPOJIC; O | PA3IMYHBIX YUCHBIX- POCCHIACKYIO
npogeccusix, OHMOJIOrOB B pa3BUTHE HAYKU OMOJIOTHYECKYIO
CBSI3aHHBIX C ouonoruu HayKYy.
ouosoruemn; oo .
o Brinensats OCHOBHEBIE Tlo3HaBareLHbIN
2/2 | OObeKT u3yueHHs OHOJIOTHH YPOBHEBOU S —— JHTEDEC K CHHLIM 14.09
OpraHu3aIuy KUBOU PeC K CCTCCTBCHHD
VCCIICTOBAHUH. HayKaM.
Beceoa ¢ anemenmamu obvacnenus, IPUPOOEL.
cocmasneHue maoauysl OOBACHITH 3HAUCHUE
3HaHue 6MOJIOTH- Ilonumanne MHO-
OHOJI0run JJIA IIOHUMaHUus FOO6paBI/I$I ¥ €MHCTBA
HCCKUX HAyK 1 Hay4YHOU KapTHHBI MHUpa .
00BEKTOB UX U3Y- KMBOM TPUPO/IbI HA
YeHUs. SHaAHUE CocrapieHne Ha OCHOBE OCHOBaHWH 3HAHUM O
IPU3HAKOB JKMBBIX paboTh! NPU3HAKAX KUBOTO.
3/3 MeTOI[BI Hay4YHOI'o OpraHu3MoOB, YMEHUE Y yqe6HHKOM A IpyrumMu T — 21.09
HO3HaHMs B OMOJIOTUU J1aBaTh UM MH(pOPMALHOHHBIMH i
XAPAKTEPHCTHKY HCTOYHUKAMH CXEMEI, STUYCCKUX YyCTAHOBOK
: 7 10 OTHOLIEHUIO K
JlaGopaTopuas padora 1 PasinucHie 00h- PACKPBIBAIOIICH STAlIbI 5
«Mcnoib30BaHAe PA3IHIHBIX CKTOB KUBOM I TIpOBCACHNA HOJIOTHHCCKIM
MeTO0B HpH . HAy4YHOTO MCCIENOBAHUA U | OTKPBITHSM,
HU3y4YeHHH OMOJIOTrHYeCKHX 2?7 IPHPOAR. | mx msamMochss. HCCICNOBAHIAM X
3HaHue U YMeHue onpeesaTh Leib pe3yIIbTaTaM;
00beKTOB 6 ’
. COOJIIOACHNE MTPABUIT | ypoKa M CTaBUTh 3aJ1a4H,
Kombunuposannwiil. 6 6
77 TE paboThl B KaOMHETE HEOOXOMMBIE [T ee 28.09
MOJIOTUYECKUE CUCTEMBI ,
. Oounosoruu JOCTHKEHUSL.
U UX CBOICTBa
cBouc YMeHne BOCHpUHUMATh
JlaGopatopHas padora 2 HEGOPMAIIHIO Ha CITYX
«MexaHM3MBbI CAMOPeryJIsiHn». 6 ’
Kombunuposannwiil. paboTaTh B COCTABC




5/5 | O6o6mawmuii ypoK mo Teme: TBOPUYECKUX TPYIIL. 05.10
«buoJIoTHS B CHCTEMe HaYK.
MeToabl HAY4YHOT O
NMO3HAHMSA B OMOJIOTHM»
(xoHTpONBLHBII TecT 1)
Ypox 0bobwenus u cucmemamuzayuu
3Hanull
MonexkysapHbIIA yPOBEHbB: 3HaTh OCHOBHbIE Onpenensitb npeamMer, YMeTh OOBICHATH 12.10
6/1 | oOrrast xapakKTepUCTHKA METO/IbI H3yICHHUS 34749 ¥ METOJIBI HE00X0TMMOCTh
v KIJIETKW; UMETh HCCIeOBAHHS uTosoruy | 3HAHHE O KIeTOUHOU
'POK l{3y'~l€Huﬂ U nepeuvHoco 3axKpenieHus HpeI[CTaBJ'IeHI/Ie 0 — - TeOpI/II/I TSI
JHanuu MOJICKYJIIPHOM 06 Y- NOHUMAHUS €JMHCTBA
Heoprannyeckue BemecTsa: YPOBHE OpraHH3aLHn BACHATH 3HAYCHHE CTpOEHHS 1 19.10
712 20112’ com ’KHUBOTO. [HTONIOTHHCCKUX (YHKITHOHUPOBAHUS
oMOUHUpOBaNHbLLL. 3HaTh COCTaB, HCCHeHOB%HHH A OpraHU4EeCKOTO MUPA.
CTpoCHYe H YHKIHH pa3BUTHSI OMOJIOTHU U o
8/3 | Jlumumpl, ux cTpoeHnEe U QYHKIMH. | opraHUYECKHX APYTHX OHOTOTHICCKUX BIIA/ICHAC 26.10
HayK HUHTEIICKTYaTbHBIMH
BEIIECTB, BXOSIINX B O
i MEHHUSIMU:
Kombunuposannulii COCTaB KUBOTO; BﬂCHfITf 3HQ4YCHHC y
VIIeBoIbl, MX CTPOEHHE U [ICTOHHOM TCOpHH JUIA ZOKASHIBATE, CTPORTD 02.11
ABL, p 3HaTh ONpEIEICHUE pa3BUTHS OHMOJIOTHH paccyxaeHus, '
ng;HHH' ) OCHOBOTIOJIATAOIIHX CpaBHMBATD XUMUHYECKHiT | AHATH3HPOBATS,
9/4 OMOUHUPOGAHHbIl HOHATHIA: COCTAB JKHABEIX JIeNaTh BBIBOJIBL.
ATOMBI U MOJICKYJIBI
b OpraHHyYecKue IZ ’ oprATIERon 1 T CeopumuposannocTh
€NIKH, COCTAB M CTPYKTYpa. HIe)O N HEXHBOH IPHPOIBL 103HABATCILHEIX 09.11
10/5 | Kombunuposannwiii . 6b100pOUHAs |Y ZIeNaTh BLIBOJBI HA OCHOBE | puTepecoB u
npogepka mempaoeti BCIICCTBA,
cpaBHeHUs. OOBSACHATH MOTHBOB,
11/6 | benku. ®yHKIMK OEIKOB KOBAJICHTHAsI 16.11
CBS3E POJIb HEOPTAHUYECKHX U HaIlpaBJICHHBIX Ha
b
KoMOUHApOBaHHE MAKPOSITCMEHTHI, OpraHUYeCKUX g3yquHe TEMBI.
Ja7cCHUE
12/7 | JIaboparopuas padora 3 MHKPO3JIEMEHTHI, BCIICCTB B KIICTKC A 23.11
COCTaBJISIOIIUMH
«O0Hapy:xkeHue OMOTIOIUMEPHI: XapakTepu30BaTh KICTKY 5 m
eOHO-
JIunuaos, yrieBoaoB, 0€JIKOB ¢ TOMOIIOJIMMEPHI 1 KaK CTPYKTYPpHYIO CAMHHIY ya o
HCCIIeIOBATENbCKON
NMOMOIIbI) KA4eCTBEHHBIX TeTepOTOINMEPHI. YKUBOTO.
L JEeSITeTbHOCTBIO.
peakuuu Pa3BuTHe no3HaBatenbHOTO
YPOK -npaKmuxym Ocobennoctu MHTEpeca K VYMeTh 0OBACHATE U
13/8 | depmenTsl - Buonoruueckue XUMHUYECKOTO COCTaBa 03.12

KaTaJIn3aTopPhbI.

N3YUYCHHUIO OMOJIOTHH H
MCKIPCIMETHBIX

IIPUMEHSTh 3HaHUS B
[IPaKTUYECKON




JlabopaTopnasi paGora 4
«KarammTnueckas
AKTHBHOCTH (pepMeHTOB (Ha
npumepe

aMuJIa3bl)»

Kombunuposannviii

14/9

O06o061maouuii ypok no reme
«XHMMHYECKHH COCTAB KJIETKH»

(KOHTPOJILHBII TecT 2)
Ypox 0bobwenus u cucmemamuzayuu
3Hanull

15/10

HYKJ'ICI/IHOBBIC KHUCJIOTHI:
JTHK u PHK

Kombunuposanmuwiii

16/11

AT® u npyruve HyKICOTHIBI.
Butamunbl
Kombunuposannulii

17/12

Bupycsl

Kombunuposannulil.

18/13

O0o0marommii ypok no reme
«MoJieKkyJIsipHbIH YPOBEHb
OpraHu3anyu >KUBOM MPHPOABD»
(KOHTPOJILHBIH TecT 3)

Ypox obobwenus u cucmemamuszayuu

SHAHUL

JKHUBBIX OPraHM3MOB.

Heoprannueckue u
BeliecTBa. Poab BOJEL,
MUHEpaIbHBIX COJIEH
B OpraHu3Me.

Ocobennoctu
XUMHUYECKOTO COCTAaBA
JKHUBBIX OpFaHI/I3MOB .

Opranunueckue
BemecTsa. Poib
YTJI€BOJIOB, JIMITUJIOB,
0€NKOB, HYKJIENHOBBIX
kucnot, AT® B
OopraHuszme

Mexanuszm nercTBus
KaTajanu3aTopoB B
XUMHYECKUX
peakuusax. DHeprus
aKTUBALIUU.
Crtpoenue pepmeHTa:
AKTUBHBIN LIEHTD,
cybcTpaTHas
crenu(puIHOCTb.
KodepmeHThLI.
Otnuuus hepMeHTOB
OT XUMHUYECKUX
KaTaJau3aToOpOB.
Bbenku-aktuBatopsl 1
Oenku-

UHTUOUTOPBI

3HaTh 0 BUpYycax Kak
HEKJIETOUHBIX (hopmax
KU3HH.

3HAHUU IIPU U3yYEHUU
MaTepuana o

XUMUYECKUX CBA3SX B
MOJIEKYJIaX BEILECTB,
VCKYCCTBEHHOM I10JTy4EHUHN
OpPraHNYeCKHUX

BELIECTB U JIp.

Pemenne Onosornueckux
3a7a4 B IEJIIX
moarotoBku k EI'D.

[IpoBouTh OHOIOTHYECKUE
UCCIIeIOBAHUS U JeaTh
BBIBOJIbI HA OCHOBE
MIOJTy4YE€HHBIX PE3yIbTaTOB.

[IpuMeHATs MOJETH M CXEMBI
JUIS  pemieHus] Y4eOHBIX W
MO3HABATEIbHBIX 33/1aY;

Bnagers npuémamu
CMBICIIOBOTO UTEHHS,
COCTaBJISTH TE3UCHI U TUIAHEI -
KOHCITEKTBI 110 Pe3yJIbTaTaM
9TeHust; KIacCu(PUIIMpoBaTh
Y BBIOMPATH KPUTCPUH TSI
KJ1accu(UKaIum.

ACATCIIbHOCTHU

YBaXXuUTEIHHO
OTHOCHUTLCS K
YUUTEIIO U
OJTHOKJIACCHHUKAM.

Haxonuts BeIXOa 13
CIIOPHBIX CUTYaIU.

Kputnunoe
OTHOIIIEHHE K CBOUM
MOCTYTIKaM,
0CO3HaHHUE
OTBETCTBEHHOCTH 34
HX MOCHEACTBHA.
ITonnMmanmne 3HaYCHUS
00yJeHUS IS

IIOBCEIHEBHOM KU3HU.

dopmMupoBaHUE
COOCTBEHHOM
MO3UIUH 110
OTHOUICHHIO K
OMOJIOTHYECKOU
nHpopmaruu,
OJIy4aeMoi

U3 pa3HbIX
HUCTOYHUKOB.
PazButue
MO3HABATENHHOTO
WHTEpeca mpu
U3YYEeHUU
JOTIOTHUTEILHOTO
MaTtepuana
yueOHUKa

10.12

17.12

24.12

14.01

21.01




19/1

Kierounsrit ypoBeHs: oOras
xapakrepuctuka. Kinerounas
Teopust

JlabopaTopHnas pa6ora 5
TexHUKa MUKPOCKONIMPOBAHUS
«CpaBHeHHEe CTPOCHHUS KJIETOK
pacTeHuii, )KWMBOTHBIX

rpu0oB 1 0akTepuii Mojg
MMKPOCKOIIOM Ha

roTOBBIX MHKpOIpenaparax u ux

OIIMCAHUE».

Beoonuwuii. Akmyanusayus 3nanu

20/2

CtpoeHue KIETKH.

Knerounas memOpana.
urommasma. Kietounsrit
uentp. Lutockener
JlaGoparopHasi padora 6
«Hao0awoaenune

IUIA3MOJIM3a U JeIIa3MoJIu3a B
KJIeTKaX

KOKHIBI JIYKa).

Beceoa

21/3

PuGocomsr. Aapo
DHJO0MIa3MaTHYeCKasl CEeTh.

Kombunuposannwiil.

3HaTh OCHOBHbIE
METO/bI U3yUECHUS
KJIETKH; OCHOBHBIE
MTOJIOKEHUS
KJIETOYHOU TEOPHH;
MMETH MPEJCTaBICHUE
0 KJIETOYHOM YpPOBHE
OpraHu3aIy )KUBOTO

Onpenenenue
OCHOBOITOJIAraIOIIHX
MMOHSTHI:

LI TOJIOTHSI, METOIbI
M3Yy4YEeHUs KIIETKH,
yIBTpaeHTpUOYyrupo
BaHHUE, KIIETOYHAS
TEOpHsl.

3HaTh 0COOCHHOCTH
CTPOCHHS KJICTKH
JyKapuoT U
MIPOKAPHOT.

CtpoeHue KICTKH.
Cx0acTBO
MPUHIIUIIOB
MOCTPOCHHUS KIIETKHU.
OCHOBHBIC YaCTH U
OpraHoubl KIETKH,

uX QyHKIIUU

Onpenensitb npeamMer,
3372494 1 METOIbI
HCCIICAOBAaHUA ITUTOJIOTNN
KaK HayKH.

OOBACHATH 3HAUCHHUE
[IUTOJIOTUYECKUX
HUCCIIETOBAHUM JUIA
pa3BUTHS OMOJIOTHH U
JIPYruX OMOJIOTUYECKUX

HayK

OOBICHATH 3HAYEHE
KJICTOYHOW TEOPHUU ISt
pa3BUTHUS OMOJIOTHH

XapakTepu3oBaTh KIETKY

KaK CTPYKTYPHYIO
€IMHHUILY 5KUBOTO.

Brigensats CYIICCTBCHHBIC
IMPHU3HAKHU CTPOCHUS
KIICTKH.

Pa3znnuaTth Ha TabIMIIAX U
TOTOBBIX
MUKpoOTpenaparax

YMeTb 00BSICHATE
HE00XOIUMOCTD
3HAHUM O KJICTOYHOH
TEOPHUH JJIst
MMOHUMAaHUS €AUHCTBA
CTPOCHHS U
(GyHKIIMOHUPOBAHUS
OPraHuyecKoro MHpa.

OBiazenue
WHTEJUICKTyaTbHBIMU
YMEHUSMH:
JI0OKa3bIBaTh, CTPOUTH
paccyXIeHus,
aHaJIM3UPOBATH,
JIeJIaTh BBIBOJIEI.

CdopMHpOBaHHOCTH
MMO3HaBaTEILHBIX
WHTEPECOB U
MOTHBOB,
HaIpaBJICHHbIX Ha
M3Y4YEHUE TEMBI.
Bnanenue
COCTaBJISIONIMH
yueOHo-
HCCIIEIOBATEILCKOM
€SI TENbHOCTBIO.

VYMeTs 0OOBACHATE U
MPUMEHSITh 3HAHUS B

28.01




22/4

Bakyonu. Kommueke I'onbmku.
JInzocomsl.

JlabopaTopnasi paGora 7
«IIpurorosienue,
paccMaTpuBaHue U ONMCAHME
MMKPOINPENnapaToB KJIeTOK
pacTeHuii».

Kombunuposannwiil.

23/5

Muroxonapuu. [Imactuapl.
Opranownel nBmxkeHus. Kiterounsie
BKJIFOUEHMSI.

JlaGopaTopHuasi pa6ora 8
«Habaroaenue

JABHMIKEHHsI IUTOILIA3MBI HA
npuMepe JucTa

3J10/1eH».

Kombunuposannuiil.

24/6

OCcoOEHHOCTH CTPOCHHUS KIETOK
MIPOKapUOTOB U

9yKapuOTOB.

JlaGoparopHnasi padora 9
«CpaBHeHue

CTPOEHUS KJIETOK PaCTeHM,
KUBOTHBIX,

rpudoB u GaKkTepuii».

Kombunuposannviii

25/7

O0o0marommii ypok 1o reme
«OCO0EHHOCTH CTPOECHHUS KJIETOK
KHBBIX OPTaHU3MOB»

(KOHTPOJILHBIN TecT 4)
Ypox 0bobwenusn u cucmemamuzayuu
SHaHUU

Onpenenenue
OCHOBOIIOJIATr aFOIINX
MOHSTHUIA,
XapaKTEePU3YIOIIHX
0COOCHHOCTH
CTPOEHUS OPTAHOHJIOB
KJICTKH.

3Harte 00 00OMeHe
BEIIECTB U
MpeBpalieHne
SHEPIUU KaK OCHOBE
KHN3HCACATCIIBHOCTU
KJICTKH.

Nwmetns
MIPEJICTaBJICHHUE O
reHe, KOJIOHE,
AHTUKOJOHE,
TPUIUIETE, 3HATh
0COOEHHOCTH
MPOIIECCOB
TPAHCIISIITUU 1
TPAHCKPHIILIUH.

3HaTH CII0CO0BI
ITUTaHUS OPraHU3MOB.

HNwmers
NpeICTaBICHUE O
(hazax MuTO3a,
nporiecce
penyIUTHKAIINH,
KU3HCHHOM IIUKJIC
KJIETKH, HHTep(daze

OCHOBHBIC 4YaCTH U
OpraHou bl KJICTKH.

HaOmronate u onMcCHIBATH
KJIETKU HA TOTOBBIX
MUKpOIpenaparax

OOBACHATD 0COOEHHOCTH
KJIETOYHOTO CTPOEHUS
OPraHu3MoB. BBIABIATH
B3aUMOCBS3U MEXIY
CTpOoeHUEM U QYHKIUAMU
KJIETOK.

[IpoBoauTh OMOJIOTHYECKHE
UCCIIEIOBAHUS U JeaTh
BBIBO/Ibl HA OCHOBE
HOJTy4E€HHBIX PEe3yIbTaTOB.

CpaBHUBATh CTPOCHHUE
JYKapUOTHUYECKUX U
MPOKAPUOTHUYECKUX KIETOK
Ha OCHOBE aHallu3a
MOJIY4YEHHBIX JTAHHBIX

Boiensite cyiiecTBeHHbIC
NPU3HAKH TIPOIIECCOB
o0OMeHa BEILIECTB.
OOBACHITh KOCMHUYECKYIO
poiib (OTOCUHTE3A B
ouocdepe

MPAKTUYECKOU
JeSTETbHOCTH

VYBaXuTEIHHO
OTHOCHUTKCS K
YUUTEIIO U
OJTHOKJIACCHHUKAM.

Haxonuts BeIXOA U3
CIIOPHBIX CUTYalU.

IIponykTuBHOE
oO1eHue u
B3aNMOJECHCTBHE

B IpoIiecce
COBMECTHOM y4eOHOI
JIeITEIIEHOCTH C
YYETOM TTO3ULTAN
Apyrux
YYaCTHUKOB
JIEATEIIbHOCTH TIPU
00CYXICHUHN
BIIUSTHHS
HapKOTEHHBIX
BEILIECTB Ha
MIPOIECCHI B KIIETKE.
Hcnonn3oBanme
cpenctB UKT B
peleHumn
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHu3alMOHHBIX
3aja4.




26/8

OOMeH BelecTB U IpeBpalieHue
SHEPTUH B KIICTKE.

Ypox uzyuenus u nepsuunoeco 3axpenienus
3HAHULL.

27/9

DHepreTuyeckuii 0OMeH B KIIETKE.
Kombunuposannwiil.

28/10

THUIBI KIETOYHOTO ITUTAHMS.

DOTOCUHTE3 U XEMOCUHTE3.
Kombunuposanmulil.

29/11

[Tmactrnueckuii 0OMeH: OMOCHHTES

0enKoB
Kombunuposannulil.

30/12

Perynsuust TpaHCKpUNIIIMHT 1
TPAHCIALIUN B KIICTKC

1 OpraHu3Me.
Kombunuposannulil.

31/13

Jenenune kaeTku. MuTos.
Kombunuposannulil.

32/14

Jlenenue kiaetku. Menos.
ITonoBeie kneTKN

IIpakTnueckas padora «Pemenue
3JIeMeHTApPHBIX 32124 10

MOJICKYJISIPHOI OMOJIOTHM».
Kombunuposannwiil.

3HATh MPOLIECCHI
KU3HCACATCIIbHOCTHU
KIIETKU.

Ornpenenenue
OCHOBOITOJIATAIOIIHX
TTOHSTHH:

0OMEH BEIIECTB,
SHEPreTUYECKUI
obMeH,
IUTACTUYECKHIT OOMEH,
Metabomm3M. ['mrkon
n3. Knerounoe
npixanue. [k
KpeOGca.
JlpIxaTenpHas 1eTb.
OxkucnIuTenIbHOE
dhochopummmpoBanue.

NmeTh
MPEACTABICHHUE O
THIIaX KJIETOYHOIO
nUTaHus. GOTOCUHTE3
U XEMOCHHTE3
3HaTh, Kak
MPOUCXOIIT
OCHOBHBI€ 3TaIIbl
ouocuHTe3a OeIka.
XpaHEHHeE, Iepeaava
u

peanu3anus
HACJICJICTBCHHOU
UHpOpMalLU B
KJIETKE. YMETh
MIOJIb30BaThCS
FeHETHYECKUM
KOJIOM.

BBII[GJISITB CYH_IGCTBGHHBIC
NpU3HAKK TIpoliecca
omocuHTe3a OEIIKOB U €0
MECXAaHU3M

BI)II[CJISITI) CYIICCTBCHHBIC
NPU3HAKH IPOLIECCOB

JKU3HEIEATENbHOCTH
KJIETKH.

OOBACHATD  MEXAHU3MBI
peryasiiiui  MPOIECCOB

KU3HCACATCIIBHOCTHU B
kietke. OnpenensaTs MUTO3
KaK OCHOBY 0€CIoJIoro
pa3sMHOXXEHUA U pocTa

[TocTpoeHue MeHTaIbHOM
KapThl MIOHATUHN
OTpaXarolleil CylHOCTh
M0JIOBOTO

Pa3MHOKEHHSI OPTaHU3MOB.

[TpoaykxTHBHOE OOILIEHUE U
B3aUMOICHCTBUE

B IIpOIIecCe COBMECTHOM
yueOHOM

NEeSITEIbHOCTH C YUETOM
HO3ULIMHU IPYTUX
YYaCTHHUKOB J€ATEIIbHOCTU
pu 00CYXJIEHUH
BOIIPOCOB MEWUOTHUYECKOIO
JIETICHUS KIIETKH.

OBHaI[eHI/Ie METOJaMH

OBagcHNE METOJAMH
HAy4YHOTO TO3HAHUS,
UCIIOJIb3YEeMBIMHU MTPU
OHMOJIOTHYECKUX
HCCIIEIOBAHUSAX B
nporecce
BBITIOJIHEHHS
1ab0paTOpPHBIX
pabor.




33/15

O0o01aouuii ypok mno reme
«KJi1eTo4Hblil ypoBeHb
OpraHu3anyiu ;KUBOM MPHUPOABD
(KOHTPOJILHBII TeCT 5)

Ypox 0bobwenus u cucmemamuzayuu
3Hanull

34/16

O606maromuit ypok
KOH(EPEHIIHS TI0 UTOTaM
y4eOHO-HCCIe0BATEIbCKOM
Y TIPOCKTHOM JIeSITeTbHOCTH

Ypox 0bobwenus u cucmemamuzayuu

Pemars
OHOJIOTHYECKHUE
3aJ1a4M, CBSI3aHHBIC

C OIpeAcIICHuEM
MMOCJIEIOBATCILHOCTH
HYKJIEMHOBBIX KUCJIOT
Y YCTaHOBJICHUEM
COOTBETCTBUI MEXKITY
HEer u
MOCJICIOBATEILHOCTD
0 aMHHOKHCJIOT B
MEITHIEC.

3aJ1a9M 110
MOJIEKYJIIPHOM
ouonorun

HAy4YHOTO MO3HAHUS B
IIPOLIECCE CPAaBHUBAHUS
IIPOLIECCOB MUTO3a U
M€i103a, TPOLIECCOB
00pa3oBaHUs MYXCKUX U
YKEHCKHUX IOJIOBBIX KJIETOK Y
YeJI0BEKa.

JleMOHCTpanusi HaBbIKOB
MMO3HABATEJIbHOMN
pednexcun




