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[TOACHUTEJIbHAA 3AIINMCKA

Pabouas mporpamma cocrtaBiena Ha ocHoBe PDenepanbHoro I'ocyapcTBEHHOrO cTaHAapTa, MPOTrpaMMbl MO OMOJOTUU Uil 00I1e00pa3oBaTeIbHbBIX
mkon (coopuuk buonorus. PabGoume mnporpammel. [lpenmernas nuuus yueOHMKOB «JIunust >xu3Hm». 10—11 kmaces: yue6. mocobue st
00111e00pa3oBaTeIbHBIX. Opranu3anuii: 0a3oBbiii ypoBerb / B. B. Ilaceunwk, I'. T'. IlIsemos, T. M. EdumoBa. — M. : IIpocsemenue, 2020),
IIOJIHOCTBIO OTpakaroulel conepkanue llpuMepHON mnporpamMmel, C JONOJHEHUSIMM, HE MPEBBILAIOIIMMH TpPeOOBaHUS K YPOBHIO INOJAIOTOBKU
oOy4Jaronmxcs.

HopmaTtuBHoO-nipaBoBbIe JOKYMEHTHI, HA OCHOBAHUM KOTOPBIX paspadoTaHa padouyasi nporpamma:

e OenepalbHBIN FOCYIapCTBEHHBIA 00pa30BaTeIbHBINA CTAHIAPT CpeaHero odmiero oopazoBanus (yTB. npukazoM MuHUCTEpCTBa 00pa30BaHUs U
Hayku PO ot 17 mast 2012 1. N 413). [Tognyskt 6 uzmenes ¢ 7 aBrycra 2017 r. - [Ipuka3 MunoOpuayku Poccun ot 29 utons 2017 r. N 613
®enepanbhblil 3aKkoH PO o1 29.12.2012 Ne 273-03 "O6 obpazoBanuu B Poccuiickoit denepauuny, cT. 2, 1. 9;

e denepanbHbIil TOCYIaPCTBEHHBIN 00pa30BaTEIbHbIN CTAaHAAPT;
nucekMo MunucTepcTBa oOpa3oBanust U Hayku P® ot 19 ampens 2011 r. Ne 03-255 «O BBeaeHuu QenepalibHOTO TOCYIAPCTBEHHOTO
00pa30BaTeNBLHOTO CTaHApTa OOIIETO 00pa30BaAHUSIY;

® (benepanbHBINA MepedyeHb YYeOHUKOB, PEKOMEHIOBAaHHBIX MHUHHCTEPCTBOM 00pa3oBaHus U Hayku PD Kk MCMOIb30BaHUIO B 00pa30BaTEIbHOM
nporecce B 001meo0pazoBaTeNbHbIX yupexkaeHusx, Ha 2019-2020 rr., np. Munucrepcta odpazoBanus u Hayku PO Ne 345 ot 28.12.2018

® mpuka3 MunucrepctBa obpazoBanus U Hayku PD Ne 1577 ot 31.12.2015 r. «O BHecenuu uszmenenuit B ®I'OC OOO, yrBepx AEHHBII
npukazoM MunucrepcrBa oopazoBanus U Hayku P® ot 17.12.2010 r. Ne 1897»;

Ha OCHOBEC:

e [Iporpamma: Ilporpamma no Ouonoruu aus odueoOpa3oBareabHbIX HIKOJ (cOopHUK bronorus. Paboune nporpammsl. [Ipenmernas muHus
yueOHNKOB «JIunHus >xku3um». 10—11 kmaccel: yueb. mocobue misa o6meoOpa3oBaTeIbHbIX. OpraHu3anuii: 0a3oBblii ypoBenb / B. B.
[Taceunux, I'. I'. IIBenos, T. M. EpumoBa. — M.: [Ipocsemenue, 2025

® VYyeOHuk: buonorus. 10 xin.: yueOHUK /Ui obmeoOpa3oBaTenbHbiX yupexaeHuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.PyOuos: - M.,
[Tpoceemenue. 2023 .

[Ipennaraemass pabouas mporpamMma peaau3yercs MpH HCIOJIb30BaHUU YueOHUKOB «buornorus. 10 kmacc» u «buonorms. 11 kiacc» mon
penakuueit mpodeccopa B. B. Ilaceunnka. [Iporpamma coctaBieHa B COOTBETCTBUM C TPEOOBAHMSIMU K pe3yJbTaTaM CpeIHEro oomero oopa3oBaHus,
yTBepkaeHHBIMU DeepanbHbIM FOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHETO
oO1mero oopa3oBaHusl.

[Iporpamma paspabotaHa ¢ y4€TOM aKTyalbHBIX 3a7ad OOYyYEHHs, BOCHUTAHHS M pa3BUTHs oOywaromuxcs. [IporpamMMa yduThIBaeT YCIOBHS,
HGO6XOJII/IMBI€ AJId pa3sBUTUSA JTUWYHOCTHBIX U ITO3HABATCIIBHBIX KAYCCTB 06yqafonmxcs1.


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

[Tporpamma BkIItOYaeT 00s13aTENBHYIO YacTh Y4eOHOTO Kypca, U3JI0KeHHYI0 B «[IpuMepHOii OCHOBHON 00pa30BaTeIbHOM MporpaMmme Mo OHMOJIOrHH Ha
yYpOBHE cpeHero oOmiero oOpa3oBaHUs» M paccuMTaHa Ha 68 uacoB. B mporpamme comepXUTCsi NPUMEPHBIA IepedeHb J1a0opaTOpHBIX U
NPAaKTUYECKUX PAa0OT, HE BCE U3 KOTOPBIX OO0S3aTEIbHBI JJIS BBINOJHEHHUS. YUHUTENb MOKET BBIOpAaTh U3 HUX Te€, ISl MPOBEICHHUS KOTOPBIX €CTh
COOTBETCTBYIOIIME YCIOBHS B ILIKOJIE.

OcBoeHue mnporpaMMbl 0 OHOJIOTHMM OOECIIEUMBAET OBJIAJCHHE OCHOBAaMH yueOHO-HCCIEIO0BATEIbCKOM MESITENbHOCTH, HAyYHBIMH METOAaMH
pEILIEHNs Pa3IMYHbIX TECOPETUUECKUX U MPAKTUYECKUX 3a1a4.
W3zyuenne 6nonorun Ha 6a30BOM YpOBHE OPUEHTHPOBAHO HA o0ecreyeHne 001eo0pa3oBaTebHON U O0IIEKYIBTYPHON OATOTOBKU BBIITYCKHHUKOB.
Ha 6a30Bom ypoBHe u3ydeHue npeamera «buosorus», B yacTu (pOpMHUPOBaHUS y 00yYaIOLIMXCS HAYYHOI'O MUPOBO33PEHUS, OCBOCHUS OOIEHAYYHbIX
METOJI0B, OCBOEHMSI IPAKTUYECKOTO IPUMEHEHHSI HAYUYHbIX 3HAHUW, OCHOBAHO HAa MEXIPEIMETHBIX CBS35X C IIpeIMeTaMH 00J1acTell €CTECTBEHHBIX,
MaTEMaTUYECKUX U TYMAHUTAPHBIX HAYK.

PaGouas mporpamma 1mo 6MOJIOTHH BKIIOYAET CIEAYIOIINE PAa3AeIIbl:

. IToscauTenpHas 3ammcKa.

. Obmmas xapakTepucThKa y4eOHOro mpeaMeTa ¢ OnpeAeIeHUEM LeTei U 3a/1a4 ero u3y4eHusl.
. Mecto xypca 6uonoruu B y4eOHOM ILIaHE.

. Pe3ynbrarel ocBoeHMs Kypca OMOJIOrMH — JIMYHOCTHBIE, IPEAMETHBIE U METalpeIMeTHBIC.

. Coneprkanuie Kypca OMOJIOTHH.

. [Imanupyemsble pe3ynbTaThl U3y4eHHs Kypca OUOIOTHH.

. Kanennapno-remaruueckoe miaHupOBaHUE.
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OBILIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucrteme ecrecTBeHHO-Hay4yHOro 0Opa3oBaHHs OMOJOTUS Kak y4yeOHBIN MpeIMeT 3aHUMAaeT BaKHOE MECTO B (JOPMHUPOBAHHM: HAYYHOH KapTHUHBI
MUpa; GYHKINOHATIBHON IPaMOTHOCTH, HEOOXOAUMOMN /IJIsl TOBCETHEBHOM JKU3HU; HABBIKOB 3/I0pOBOI0 M OE30MACHOTO IS YeIOBEKa M OKpY’Karolien
cpenbl 00pasa KU3HM; IKOJIOTHYECKOTO CO3HAHMS; IEHHOCTHOTO OTHOIIEHUS K JKUBOI MPHUPOJIE U YEIOBEKY; COOCTBEHHOMN MO3ULIMHU 110 OTHOIICHUIO K
Ouonornuyeckor MHGOpMaIKHU, MOIy4yaeMOd M3 Pa3HbIX HUCTOYHHMKOB. V3yueHue OMONOrMM CO3/1aeT yCIOBHS i1 GOPMHUPOBAHUS Yy OOyUYaIOUIUXCS
MHTEJUIEKTYaJIbHBIX, TPAKJAaHCKHX, KOMMYHUKAIIMOHHBIX U HH(POPMALIMOHHBIX KOMITETCHIIUH.

N3yuenne kypca «brosiorus» B crapuiei mKoJie HalpaBJIE€HHO Ha PENICHHUE CIEAYIONNX 3a1aY:
1) dopmupoBaHne cucTEMbl OMOTOTHYECKUX 3HAHUHM KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOH KapTHHBI MHPA;
2) pa3BUTHE JIMYHOCTU OOYyYArOUIMXCSA, MX MHTEUIEKTyaJlbHOE W HPAaBCTBEHHOE COBEPILIEHCTBOBAaHUE, (OPMUPOBAHME Y HHUX T'YMAHUCTUYECKUX
OTHOIIEHHUH U 9KOJIOTHUYECKHU 1I€TIECO00PA3HOT0 MOBEAEHUS B OBITY U TPYAOBOH AEATEIBHOCTH;
3) BeIpabOTKY MOHUMAaHHs OOLIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU OMOJIOTHH, a TaKKe (OPMUPOBAHUE OTHOLIEHHUS K OMOJIOTMH KaK BO3MOKHOM
obnactu Oyaymiei MpakTUYeCKON e TeIbHOCTH.



Lesm O6uosnornyeckoro o0pazoBaHus B CTapIIeH mkosie (GOpMYyIHPYIOTCS Ha HECKOJIBKUX YPOBHSX: TNTOOAIBHOM, METANPEIMETHOM, JIHYHOCTHOM
U TIIPEIMETHOM, Ha YpOBHE TpeOOBaHUI K pe3ybTaTaM OCBOSHHS COEPKaHUs MPEAMETHBIX IPOTPaMM.

I'moGanbHble e OHONIOTMYECKOrO OOpa30BaHUS SBIAIOTCA OOMIMMHU It OCHOBHOM M CTaplieil IIKOJBI M ONPEACISIOTCS COLHATbHBIMU
TpeOOBAHUAMH, B TOM YHUCJIE U3MEHEHMEM COLMAIBHOW CUTYallUH Pa3BUTUS — POCTOM MH(POPMALMOHHBIX MEPErpy30K, U3MEHEHHEM XapakTepa U
CIOCO0OOB OOIEHHSI U COIMATBHBIX B3aUMOJCHCTBUN (00BEMBI M CHOCOOBI MOMy4eHHUS WH(OPMAIMU MOPOKAAIOT psiZl 0COOEHHOCTEH pa3BUTHUS
COBPEMEHHBIX M0ApocTKOB). Hanbosnee mpoayKTUBHBIMU JJIsl pEIIEHUs 3a]a4 Pa3BUTHUS MOJIPOCTKA ABJISIOTCS COLMOMOpabHAs U UHTEIUIEKTyalbHas
B3POCIIOCTb.

[Tomumo »3TOro, rinoGaibHble LETH (HOPMYIUPYIOTCS C YYETOM pacCMOTPEHHsI OMOJIOTHUECKOro OOpa30BaHMs KaK KOMIIOHEHTa CHCTEMbI
00pa3oBaHMs B LIEJIOM, ITIO3TOMY OHH SBIISIOTCSI HAMOOJIee OOIMMH M COLMAIBHO 3HAYMMBIMH.

C yu€roM BblII€HA3BaHHBIX MTOAX0/0B INI00ATBHBIMU 1EIIMU OMOJIOTHUECKOTO
00pa3oBaHMSI SIBJISTFOTCS:

— conMaJM3anus O0YyYaroUIMXCs KaK BXOXJIEHHE B MUDP KYJIbTYPbl M COLMAIBHBIX OTHOILEHHH, 00eCHeunBarollee BKIIOUEHHE YYaLIUXCS B TY
WM UHYIO TPYIITY JINOO 0OLIHOCTh — HOCHUTENS €€ HOpM, LIEHHOCTEH, OpUEHTallMii, OCBaUBAEMBbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KUBOM MPUPOJIBL;
— npuOlOIIeHHe K II03HABATENIbHOH KyJbType KaK CHCTEME I103HaBaTEIbHbIX (HAyYHBIX) IIEHHOCTEH, HAKOIUIEHHBIX OOINEeCTBOM B cdepe
OMOJIOTUYECKOI HAyKH.

ITomumo 3TOrO, OMOTIOrHMUEcKOe 00pa30BaHUE Ha CTAPILICH CTYIEHU MPU3BAHO 00ECIIEUUTh:

— OpPHMEHTALUMIO B CHCTEME STHUYECKMX HOPM U ILIEHHOCTEH OTHOCHUTEIBHO METOJOB, PE3YJIbTaTOB U JOCTH)KEHHUN COBPEMEHHOW OMOJIOrMYECKOM
HayKH;

— pa3BUTHeE [1I03HABATEJIbHBIX KAUe€CTB JIMUYHOCTH, B TOM YHCJIE MI03HABATEIbHBIX HHTEPECOB K U3yUYEHUIO OOLINX OMOJIOTHYECKUX 3aKOHOMEPHOCTEHN U
caMOMy IIPOLIECCY HAYYHOI'O MIO3HAHUS;

— oOBJaJeHMe y4eOHO-TIO3HABATEIBbHBIMM U  1IEHHOCTHO-CMBICJIOBBIMU KOMIIETEHTHOCTSIMH s (OpMHUpPOBaHMSI  MO3HABATEJIbHOW U
HPAaBCTBEHHOM KyJbTYPbl, HAay4yHOIO MHPOBO33PEHHUS, a TaKXKE METOJNOJIOTHEH OHOJIOrMYecKOro SKCIEpUMEHTa U DJIEMEHTapHbIMU METOAAMHU
OMOJIOTrMYECKHUX UCCIIEI0BAHUM;

— (hopMupoBaHMeE YKOJIOIMYECKOI0 CO3HAHUS, IECHHOCTHOIO OTHOIICHUS K )KUBOU IIPUPOJIE U YEIIOBEKY.

MECTO KYPCA BUOJIOTYA B YYUEBHOM IIJIAHE

KonnyectBo 4acoB, oTBOOMMOE Ha HM3ydyeHHE OMOJIOTMM B CTapliel IIKoje, 3aBUCUT OT Y4eOHOro IUiaHa, YTBEP)KICHHOTO 00pa30BaTeNbHON
opranu3zanueil. JlanHas pabovas mporpamMma paccurMTaHa Ha TpoBedeHHE | Yaca KIACCHBIX 3aHATHI B HEACTIO NMPU M3YYEHUH TpEMETa B TCUCHHE
aByx et (10 u 11 xmaccsr). O61iee yucio yueOHbIX 4acoB 3a 2 roja oOydeHus coctaBiuser 68 4, u3 Hux 34 4 (1 u B Hegento) B 10 xmacce, 34 4 (1 u B
Heneno) B 11 kmacce.

Kypcy Ouonoruum Ha cTyneHM cpeaHero oOmiero oOpa3oBaHMs MpPEIIIeCTBYET KypCe OWOJIOTHMH, BKIIOYAIOIIMI 3J€MEHTapHble CBeIeHHUs 00
OCHOBHBIX OHoornueckux oObekTax. CojepkaHue Kypca OMOJIOrMM B OCHOBHOM IIKOJIE, CIY’)KMT OCHOBOM JJIi M3Y4€HHs OOLIMX OMOJIOTHYECKUX
3aKOHOMEPHOCTEH, TeOpuil, 3aKOHOB, TUIIOTE3 B CTapIlIeH 1Ko, IIe 0co00e 3HaUeHHE MPUOOPETaoT



MHPOBO33PEHUYECKUE, TEOPETUYECKUE TTOHATHUS.
Takum oOpa3om, cojepkaHue Kypca OHOJOTMM B CTaplield [iKoyie, OoJjiee MOJHO pacKphIBaeT oOmme OUONIOrHYecKHe 3aKOHOMEPHOCTH,
IIPOSBIISAIOLIMECS HA PA3HBIX YPOBHIX OpraHU3alluy )KUBOM IIPUPOJIBI.

PE3VJIbTATBI OCBOEHUA KYPCA BMOJIOT' MU

JlesaTenbHOCTh 00pa30BaTEILHOTO YUPEkKACHUS 00IIero oopazoBaHus B 00yueHIH OMOJIOTHH B CpeHEN (TIOJIHOM) MIKOJIe JODKHA OBITh HampaBiieHa Ha
JOCTHKEHHE 00yUYaroIUMUCS CIEAYIOIUX JUYHOCTHBIX Pe3y/IbTaToB!

1) peanu3anuy TUYECKUX YCTAHOBOK IO OTHOLIEHUIO K OMOJIOTMYECKUM OTKPBITHUSAM, UCCIIEJOBAHUSM U UX PE3yJIbTaTaMm;

2) mpu3HaHUS BBICOKOH IIEHHOCTH KU3HU BO BCeX €€ MPOSBJICHUSAX, 310POBbsS CBOEIO U JPYTUX JIIOJEH, pealu3anuy YCTaHOBOK 30POBOT0O o0pasa
KU3HU;

3) chopMUPOBAaHHOCTH IO3HABATEIbHBIX MOTHBOB, HAIIPABJICHHbIX Ha [IOJy4eHHE HOBOIO 3HaHMA B 00JacTH OHOJOrMH B CBSI3U C
Oynyeit mpodeccHoHaNbHON AeSITeTbHOCTBIO WM OBITOBBIMH IIPOOJIEMaMH, CBA3aHHBIMU C COXPAaHEHUEM COOCTBEHHOTO 37I0POBbsI M IKOJOTHYECKON
0€30MMacHOCTH.

MeTtanpeaMeTHBIMH pe3yJIbTaTAMM OCBOCHUS BBIITYCKHUKAaMU CTaplUIeH IKOJIbI 6a30BOro Kypca OMOJIOTUH SIBIISIFOTCS:

1) oBiazeHHE COCTABISIIOIMMH HMCCIEI0OBATEIbCKOW W IPOEKTHOM AEATENbHOCTH, BKIIOYAas YMEHHsS BHJETb NpoOJeMy, CTaBUTh BOIPOCHI,
BBIIBUTATh TMIIOTE3bI, JaBaTh ONpPEIEICHUs MOHATHAM, Kilaccu(ULIUpoBaTh, HAOII0AaTh, MPOBOIUTH SKCIEPUMEHTHI, JeJIaTh BBIBOJbI U 3aKJIIOUEHUS,
CTPYKTYpUPOBaTh MaTepuai, O0ObsICHATh, 1I0Ka3bIBaTh, 3alIUIIATh CBOU HJIEH;

2) ymeHus paboTaTh C pa3HbIMU MCTOYHHKAMHU OMOJIOTMYECKOW MH(POpPMAIMU: HAXOAUTh OMOJOTHYECKYI0 MH(POPMAIUIO B Pa3IMYHbIX MCTOYHHMKAX
(Texcre yueOHMKA, HAYYHO-TIONMYJISIPHOW JMTepaType, OMOJOTMUYECKUX CIIOBapsAX U CIPaBOYHMKAX), aHAJIU3UPOBaTh M OLIEHHWBATh WH(OpPMAIHIO,
peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJTHOM (POPMBI B APYTYIO;

3) cnocoOGHOCTh BHIOMpPATh IIENIEBbIE U CMBICIOBbIE YCTAaHOBKM B CBOMX JCHUCTBUSX W IOCTYNKAaX IO OTHOIIEHUIO K XHUBOW IMPHUPOJE, CBOEMY
3JI0POBBIO U 3/IOPOBBIO OKPYKAIOIINX;

4) yMeHus aJeKBaTHO HCIOJb30BaTh pEUYEBBbIE CpEACTBA I JAMCKYCCHM M apryMEHTAallMd CBOEH TO3MIMH, CPAaBHHUBATh pa3Hble TOUYKU
3peHusi, apryMEeHTUPOBATh CBOIO TOUKY 3PEHHUS, OTCTauBaTh CBOIO MO3UIIHIO.

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHHSI BHITYCKHUKAMU CTaplUIel MIKOIbI Kypca OMOI0riuy 62a30BOT0 YPOBHSI SBIISIOTCS:

B nosnasamenvnoii (unmennekmyanvhoii) cgpepe:

1) xapakTepucTuka Cojep>KaHUs OMOJOTHMUECKHX Teopui (KJIETOYHasl, HBONIOIMOHHAs Teopus [lapBuHa); ydeHuss Bepnaackoro o Ouocdepe;
3aKOHOB MeH1esl, 3aKOHOMEPHOCTEH M3MEHUYMBOCTH; BKJIa/1a BBLAAIONINXCS YUEHBIX B pa3BUTHE OMOJIOTMUECKON HAYKH;

2) BbIIEJTEHHE CYLIECTBEHHBIX MPU3HAKOB OHMOJIOIMYECKUX OOBEKTOB (KJIETOK: PACTUTEIbHBIX U >KMBOTHBIX, JOSIIEPHBIX U SACPHBIX, MOJIOBBIX U
COMAaTHYECKHX; OPTaHU3MOB: OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX; BHJOB, KOCHUCTEM, OMoc(epbl) U MpoieccoB (0OOMEH BEIECTB, pPa3MHOXKEHHE,
JieJIeHne KIIETKH, OIJIOJOTBOPEHHE, JEHCTBIE NCKYCCTBEHHOI'O M €CTECTBEHHOI0 0TOOPOB, (hOpMHUPOBAHHE NMPUCTIOCOOIEHHOCTH, 00pa30BaHuE BHUJIOB,
KpyroBOpOT BEILLECTB U NPEBPAILIEHUS



SHEPTUU B IKOCHUCTEMAX U buocdepe);

3) oObsacHeHue poiu OMOJIOTMU B (POPMUPOBAHHWU HAYUYHOTO MHUPOBO33PEHHUS; BKJIaJa OUMOJIOTMYECKUX TEOpUil B (POpMHpOBAHUE COBPEMEHHOM
€CTECTBEHHO- HAyYHON KapTHUHBI MHpPA; OTPULATEIBLHOTO BIUSHUS AJKOTOJsl, HUKOTHHA, HAPKOTUUYECKUX BEIIECTB HA PA3BUTHUE YEJIOBEKA; BIUSHUS
MyTareHOB Ha OpraHU3M YeJIOBEeKa, SKOJOTHYeCKHX ()aKTOPOB HA OPraHU3MbI; MPUYUH HBOJIIOLMU, U3MEHSEMOCTH BUJOB, HApPYUICHUH pa3BUTUA
OpPraHU3MOB, HACJIECICTBEHHBIX 3a00JIEBAaHUHN, MyTAIlMi, YCTOMYMBOCTH M CMEHBI 9KOCHUCTEM;

4) mpuBeleHUE JOKA3aTENbCTB (apryMeHTallMs) €AMHCTBA >KUBOM M HEKHUBOW IMPUPOJIBI, POJCTBA >KUBBIX OPraHHW3MOB; B3aUMOCBSI3€H OpPraHU3MOB
U OKpYXarolei cpeibl; He0OXOAMMOCTH COXpaHEHHU MHOT000pas3usi BUJIOB;

5) yMeHUe oJIb30BaThCs OMOIOTMYECKON TEPMUHOIOTHEH M CUMBOJIMKOM;

6) pelieHuE SIEMEHTApHBIX OMOJOTMYECKUX 3a[a4; COCTABJIICHHE DJIEMEHTAPHBIX CXEM CKPEIIMBAaHUS M CXEM II€pEeHOCa BEIECTB M JHEPrUu
B OKOCHCTEeMaXx (IIEIH TUTaHuUs);

7) onucanue ocoOeit BUIOB 110 MOP(HOJIOTHYECKOMY KPUTEPHUIO;

8) BbIABICHHE HM3MEHYMBOCTH, MPHUCIOCOOJICHUI OpPraHu3MOB K cpele oOMTaHUs, HCTOYHUKOB MYTareéHOB B OKpYyXKawlled cpene
(KOCBEHHO), aHTPOITOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH; H3MEHEHHH B 3KOCHCTEMaX Ha OMOJIOTHUECKUX MOJICIISX;

9) cpaBHeHHE OHOJOTHYECKHX OOBEKTOB (XMMHUYECKHI COCTaB Te JKUBOW U HEXHMBOW MPHUPOJIBI, 3apOJBIII YEIOBEKa U JAPYTHUX MIIEKOMHUTAIOIIMX,
MIPUPOJIHBIC SKOCUCTEMBbl U arpoOdKOCHCTEMBI CBOE€M MECTHOCTH), MPOILIECCOB (€CTECTBEHHBIM M MCKYCCTBEHHBIH OTOOpPHI, IMOJOBOE M O€cronoe
pa3MHOXKEHHUA) U POPMYITUPOBKA BHIBOJOB HA OCHOBE CPABHEHUSI.

B yennocmmuo-opuenmavyuonnoi cghepe:

1) aHanu3 ¥ OIEHKA Pa3NUYHBIX THIOTE3 CYIIHOCTH >XU3HU, MPOHCXOXKICHHUE YeJIOBeKa M BO3HUKHOBEHHE JKH3HH, TNIOOATBHBIX IKOJIOTUYECKUX
npoOJyieM U MyTell UX pPEeIIeHUs], TMOCIEACTBUNA COOCTBEHHOHN IEATEIHPHOCTH B OKPYKAIOWICH cpene; Ouojornyeckod MH(OpMAIUU, MOTydaeMou 3
Pa3HBIX UICTOYHHUKOB;

2) OllIEHKa DJTHYECKUX AaCIEKTOB HEKOTOPHIX MCCIEIOBAaHUM B O0JaCTH OMOTEXHOJIOTHH (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE,
HaIMpaBlIEHHOE U3MEHEHHE TeHOMA).

B cegpepe mpyooeoii Oeamenvnocmu: OBIAJCHWE YMEHHSIMHU W HAaBBIKAMU IMOCTAHOBKH OHMOJOTHYECKUX OKCIEPUMEHTOB M OOBICHEHHS UX
pe3yiabTaTOB.

B cepepe ¢pusuueckoii oeamenvnocmu: 000CHOBaHHME U COOJIOJIEHHE Mep NMPOMUIAKTHKYA BHUPYCHBIX 3a00JIEBaHHM, BPEIHBIX MPUBBIUEK
(xypeHue, ynorpeOaeHue aqKorosi, HapKOMaHHUsl); IPaBUJI TOBEICHUS B OKpYKaloIllel cpesie.

COHAEPXAHUE KYPCA BUOJIOT'N

buoJsiorusi Kak KOMILUIEKC HAYK O )KMBOM NpUpoIe

buonoruss kak KoOMIIEKCHas Hayka, METOJbl HAy4yHOTO IO3HAHUS, UCHOJb3yeMble B Ouonoruu. CogpemeHHble HANpagNeHus 6 OUON0UU.
Ponpb Guonoruu B pOopMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI MUpa, MPAKTUYECKOE 3HAYCHHE OMOIOTUYECKUX 3HAHUI. bronornieckre cucTeMbl
KaK MpeaMeT U3ydeHHsl OMOJIOTHH.

CTpykTypHbIe U QYHKIHOHAIbHbIE OCHOBBI KU3HH



MornekynsipHble OCHOBBI XH3HU. Heopranmueckue BemlecTBa, WX 3HaueHWe. OpraHudeckue BeliecTBa (YTIeBOIBI, JIMIUIGI, OCIKH, HYKICHHOBBIC
kucnotbl, AT®) u ux 3Hauenue. buononumepsl. Jpyaue opeanuueckue sewyecmaa kiemku. Hanomexnonozuu 8 6uonocuu.

[uTosiorusi, METOABI LUTOJIOTUU. POJIb KJIETOYHON TEOPUU B CTAHOBIICHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHUHbI Mupa. KileTkn nmpokapuor
1 3ykapuoT. OCHOBHBIE YaCTH M OPraHOMIbI KJIETKU, UX (PYHKUIHUU.

Bupycsl — HekneTouHas (hopMma KU3HU, MEPHI MPOPUIAKTHKN BUPYCHBIX 3a00JI€BaHUIA.

KuznenestenbHocTh KieTku. [lmactuueckuii oomen. dotocunres, xemocunTe3. buocunres Oenka. DHepreTuyeckuil oOMeH. XpaHeHue, nepenadya
U peanu3aius HacleJACTBeHHON nH(popMalmu B kKieTke. [ eHeTnueckuii koa. I'eH, reHoM. [enomura. Bausnue napkoeenHvix éeujecme Ha npoyeccvl 8
K1emxe.

Knerounslii nuki: uatepdasa u geneHue. MUTo3 u Meiio3, ux 3Hauenue. CoMaTuyecKue 1 MojaoBbIe KIETKH.

Opranusm

Opranusm — eauHOE 1eJoe.

KusHenesTeIbHOCTh Opranu3mMa. Perysinust pyHKImiA opraHiu3Ma, roMeocTas.

Pasmuoxenune opranu3zMoB (Oecrmonoe u MmoyioBoe). Cnocobwvl pasmHodcenus y pacmeHull u dxcusomusix. VIHANBUAYyaIbHOE pa3BUTHE OpraHU3Ma
(onrorenes). [Ipuunnbl HapylieHU pa3BUTHA. PenpoayKTHUBHOE 30pOBbE UEJIOBEKA; MOCIEIACTBUS BIIHMSHUS aJKOTOJIs, HUKOTUHA, HAPKOTUYECKHUX
BEIIECTB Ha YMOPUOHANIbLHOE pa3BUTHE YeNoBeKa. JKuzHeHHble YUKIbl pa3HbIX 2PYRN OP2AHUIMOS.

I'enetnka, w™eroapl TeHETHKU. [eHeTHYecKass TEPMHHOJOTHUS M CHMBOJIMKA. 3aKOHBI HacieacTBeHHocTH [. Menaens. XpomocoMHas
TeopHs HaciencTBeHHOCTH. Onpenenenue noja. CUENIeHHOe ¢ M0JI0M HaclleJOBaHUE.

I'eneruka yenoBeka. HaciencrBeHHble 3a001€BaHUS YETIOBEKA U UX MPENyNpPekIeHNEe. ITUUECKHE aclIeKThl B 00JIaCTH MEIULIMHCKON T€HETUKH.
I'enotun u cpena. HenacnenctsenHnast usMeHunBOCTh. HacnencrBeHHas H3MEeHUMBOCTh. MyTanuu. MyTareHsl, MX BIUSHHE HA 3J0POBbE YEIOBEKA.
Jomectukanus u cenekuusi. Metosl cenekiuu. buorexnomnorusi, e€ HarpaBIeHHUs U NIEPCIIEKTUBHI pa3BUTUs. buobezonacrnocme.

Teopus 3BoI0LUH

Pa3Butue 5BOMOIMOHHBIX UJEH, dBoMronMOHHas Teopus Y. JlapBuna. CuHTEeTHYECKas Teopus HSBOJONUU. CBUACTENHBCTBA HBOJIONUU SKHUBOU
pUpoIbl. MUKPO3BOIIOLHUS U Makpo3BoJtoLus. Bun, ero kpurepuu. [lonynsuus — snemMeHTapHasi € AMHUIA YBOJIIOIUH. J[BHKYIIUE CUIIbI SBOJIOLINH,
WX BIUsHUE HA TeHO(OH momymsiiuu. HampaBieHus: 3BOTIONUN.

MHoroo6pa3ue opraHu3MOB KaK pe3ynibTaT 3BoJtonun. [I[puHIub! Kiaccudukanum, CucTeMaTrKa.

PasBuTne xu3nm Ha 3emie

['unoTe3sl mponcxoxkaeHUs )KU3HU Ha 3emiie. OCHOBHBIE ATAIlbl HBOIIOIIMN OPraHMYECKOro MUpa Ha 3emuie.

CoBpeMeHHbIE TPEICTABICHUS O TIPOUCX0XKICHUU YeTIOBeKa. JBOOIHS YeJoBeKa (aHTpororenes). JBKyIine cuibl aHTpororenesa. Pacer uenoseka,
WX TIPOMCXOK/ICHNE U €AUHCTBO.

Opranu3mbl 1 OKpPY:KAKOIIAs cpeaa

[IpucnocoOneHust OpraHu3MoB K JEHCTBUIO SKOJIOTHYECKUX (PAKTOPOB.



Bbuoreonenos. Dxocucrema. PaznooOpasue sxocucteM. B3anMOOTHOIIEHUS TOMYISIMI pa3HbIX BUJOB B dKocucTeMe. KpyroBopoT BeliecTB U MOTOK
SHEPIUU B DKOCHCTEME. YCTOWYHMBOCTh M JHMHAMHKA 3KOCUCTeM. [locnencTBUS BIMSHUS NESITEIBHOCTH YEJIOBEKa Ha 3KocucTeMbl. CoxpaHeHHe
Oropa3zHo0Opa3usi KaKk OCHOBA YCTOMYHMBOCTH IKOCHUCTEMBI.

CrpykTypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI.

Kpyzeosopomuwl sewecme 6 buocgepe.

['moGanbHBIC aHTPOIIOTEHHBIE H3MEHEHUs B Onocdepe. [IpodiieMbl yCTOHYNBOTO pa3BUTHSL.

Ilepcnexmuebi pazeumus OUONOSUYECKUX HAYK.

IIpumepHBbIii epevyeHb J1a00PATOPHBIX M MPAKTHYECKHUX PA00T (HA BBIOOP yuHTeJIs1):

. Mcnionb30BaHue pa3iMyHbIX METOOB IPU U3yYECHUH OMOJIOTHYECKUX OOBEKTOB. (IpaKTHYecKasi padoTa)
. TexHHKa MUKPOCKOITPOBAHUSI.

. I3y4eHne KIeToK pacTeHUI U KUBOTHBIX 110l MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U X OIUCAHUE.
. [IpurotoBnenue, paccMaTpuBaHue U ONMCAHUE MUKPOIIPENIAPATOB KJIETOK pacTEeHUI.

. CpaBHEHUE CTPOEHUS KJIETOK PAaCTEHHM, )KUBOTHBIX, TPUOOB U OAKTEPHIA.

. I3ydeHune ABM)KEHUS LIUTOIIIA3MBbI.

. I3y4eHne mia3mMonun3a u Aenaa3MoJIn3a B KJIETKaxX KOXKULBI JIyKa.

. I3ydenune pepMEHTAaTUBHOIO pacUIeIJIEHUsI IEPOKCU A BOJOPO/1a B PACTUTEIbHBIX U dKUBOTHBIX KIJIETKaX.
9. OOHapy>xeHue OeJIKOB, YIII€BOOB, JIUIUIOB C TOMOIIbIO KAUECTBEHHBIX PEaKLUH.

10. Beinenenune JIHK.

11. U3y4yeHue kaTaauTUYeCKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe aMHJIa3bl UM KaTanasbl).

12. HaOnroneHre MUTO3a B KJI€TKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

13. 3yuenue XpoMOCOM Ha TOTOBBIX MUKpPOIIpENaparax.

14. N3yyenue cTaauii Meiio3a Ha TOTOBBIX MUKpOIIpenaparax.

15. 3yuenue CTpOeHHUs MOJOBBIX KIETOK HAa TOTOBBIX MUKpPOIIpEnaparax.

16. Pemenue sneMeHTapHBIX 3a/1a4 110 MOJIEKYJIsipHO# Ouonorun. [IpakTnyeckas padora

17. BeisiBIIeHHE IPU3HAKOB CXO/ICTBA 3apOJIbIIIEH YeI0oBeKa U IPYIUX MO3BOHOYHBIX )KMBOTHBIX KaK JOKa3aTeJIbCTBO X POJCTBA.
18. CocraBneHue 31eMEHTAPHBIX CXEM CKpEIIMBaHMs (MPaKTHYeCcKasi paboTa)

19. Pemenune reHeTHYECKUX 3a71a4. (MpPaKTH4YecKas padora)

20. N3y4enue pe3yapTaToB MOHOTHOPHIHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBI.

21. CocraBiieHHE U aHATU3 POJIOCIOBHBIX YeJIOBEKa. (MpaKkTHYecKasi padora)

22. 3ydeHne n3MEHYMBOCTH, IIOCTPOEHUE BaPUALIMOHHOIO Psia U BapUallMOHHOW KpHUBOM.
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23. Onucanne peHoTruna. (MpakTuyeckasi paéora)

24. CpaBHeHHUE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHUIO.

25. Onucanue NpUCocoOIEHHOCTH OPTaHnu3Ma U €€ OTHOCUTENBHOIO XapakTepa. (MpakTu4eckas pabdora)
26. BrisiBieHHe MPUCIIOCOOIEHU OPraHU3MOB K BIMSHUIO Pa3JIMYHBIX SKOJOTUYECKHUX (DAaKTOPOB. (MpaKkTHUYecKasi padoTa)
27. CpaBHEHHE aHATOMHYECKOTO CTPOCHUS PACTCHUN PAa3HBIX MECT OOMTaHus. (IpaKTHYecKasi padora)
28. Metoapl u3mMepenus GakTopoB cpebl 0OMTaHus. (MpaKTHYecKasi padoTa)

29. U3yuenue sKOJIOTMYECKUX afanTaluil yeloBeka. (mpaKkTuieckas padbora)

30. CocTaBieHHe MUIIEBHIX 1IENEeH. (MpaKkTHYecKasi padora)

31. 3y4yeHue u onmrcanmre SKOCUCTEM CBOCM MECTHOCTHU. (MPAKTH4YeCKas padora)

32. MonenupoBaHue CTPYKTYpP U MPOLECCOB, IPOUCXOASIINX B SKOCUCTEMaX. (IpaKTHYecKasi padoTa)

33. OueHKa aHTPOIIOT€HHBIX U3MEHEHUH B IpUpoJie. (MpaKkTuYeckas padora)

IJNTAHUPYEMBIE PE3VJIbTATBI U3YUEHUAKYPCA BUOJIOI'MU

B pesyiabrare u3sydyenusi yuedHoro mpeamera «buosiorusi» Ha ypoBHe cpeaHero (1I0JIHOro) oo0mero o0pa3oBaHusi BbIIYCKHHUK Ha 0a30BOM
YPOBHE HAYYHMTCSH:

— pacKpbIBaTh Ha IpUMeEpax poJib OMOJIOTHH B POPMUPOBAHUU COBPEMEHHON HAyYHOM KapTUHBI MUpa U B MIPAKTUYECKON JAESITETbHOCTHU JIIO/ICH;

— TIOHMMaThb U OIMCBHIBaTh B3aMMOCBS3b MEXAY €CTECTBEHHBIMHU HayKaMH: OMojioruel, (U3MKOHM, XHWMHEH; ycTaHaBIMBaTh B3aHMMOCBS3b
MIPUPOIHBIX SIBICHUM;

— MOHHMMATh CMBICII, pa3jinyaTh U ONHUCHIBATH CHUCTEMHYIO CBSI3b MEXY OCHOBOIIOJIATAlOIMMH OMOJOTMYECKUMH MOHATUSMH: KIIETKA, OPTraHHU3M,
BH/I, DKOCHCTEMa, Onocdepa;

— NPOBOJUTH 3KCIEPUMEHTHl MO M3YYEHUIO OHOJOTMUYECKHMX OOBEKTOB M SIBICHHH, OOBACHATH pe3yiabTaTbl SKCIEPUMEHTOB, aHAJIM3HPOBATH
ux, GopMynupoBaTh BHIBOBL;

— UCIOJB30BaTh OCHOBHBIE METOJAbl HAyYHOTO TO3HAHMUS B Y4YEOHBIX OMOJIOTMYECKUX HCCIEAOBAaHUAX, MPOBOJIUTH HKCIEPUMEHTHI IO
U3YYEHHUIO OMOIOTHUECKUX OOBEKTOB U SIBIEHUH, OOBSICHATH PE3yJIbTaThl 3KCIIEPUMEHTOB, aHATU3UPOBATh UX, (HOPMYIHPOBATH BBIBOIBI;

— ¢GopMyIUPOBATh THIOTE3bI HA OCHOBAHUHU MPEIOAKEHHONU OHOI0rHueckoi nHGOpMaIuu U NMpeAsiaraTb BApUaHThl IPOBEPKHU TUIIOTE3;

— CpaBHMBATh OMOJIOTHYECKHE OOBEKTHI MEXLy OO0 10 3aJaHHBIM KPUTEPHUSM, JENIaTh BHIBOJIBI U YMO3AKIIIOUEHHSI HA OCHOBE CPAaBHEHUS;

— 00OCHOBBIBaTh €IMHCTBO KUBOI M HEXKUBOU MPUPO/IbI, B3AUMOCBSI3U OPraHU3MOB M OKPYXKAIOUIeH cpe/ibl Ha OCHOBE OMOJIOTUYECKUX TEOPUIL;

— MPUBOJUTH MIPUMEPHI BELIECTB OCHOBHBIX I'PYIINT OPIraHUYECKUX COeTUHEHUN KIETKH (OETIKOB, KHUPOB, YIIIEBOJIOB, HYKIEUHOBBIX KHUCIIOT);

— pacro3HaBaTh KJIETKU (IPOKapHOT U 3YKApHOT, PACTEHUH M >KMBOTHBIX) MO OMHCAHMIO, HA CXEMATUYECKUX M300paKEHUSAX; YCTAaHABIMBATh CBS3b
CTpOeHUs U (PYHKIMI KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOT'000pa3ue KIETOK;



— OOBACHATH MHOT'O0Opa3ne OPraHU3MOB, IPUMEHSISI SBOTIOIMOHHYIO TEOPHIO;

— OOBSCHATH MPUYHMHBI HACTIEACTBEHHBIX 3a00JI€BaHNUI;

— BBISIBJIATh U3MEHUMBOCTH Y OPTaHU3MOB; CPAaBHUBATh HACIIEACTBCHHYIO U HEHACIICJCTBCHHYIO H3MEHUNBOCTb;

—  BBIBIATH  MoOpdojoruyeckue, (GU3MONOTMYECKUe, IOBEIACHUECKUE afjanTallud OpraHu3MOB K cpeAae oOuTaHusT H  JACHCTBUIO
IKOJIOTHYECKUX (PaKTOPOB;

— COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB U YJHEPTHH B SKOCUCTEME (LIENU MUTAHUS);

— TIPUBOJNUTH JIOKA3aTEIHCTBA HEOOXOIUMOCTH COXpaHEeHHsI OMOpa3HOOOpa3ust Ik YCTOMYHBOTO PA3BUTHS U OXPaHbI OKPYKAIOIICH CPE/IbI;

— OILIGHUBATH JOCTOBEPHOCTh OMOJIOTUYECKOM HH(DOPMALIUY, TOTYYEHHON U3 Pa3HbIX UCTOYHUKOB;

— TPEICTaBISITH OWOJIOTHYECKYI0 WH(GOpPMAIMIO B BHUAC TEKCTa, TaOJMIbI, rpaduKka, JAUarpaMMbl M JIeJlaTh BBIBOJBI HAa OCHOBAHHH
MIPEJICTABICHHBIX TAHHBIX;

— OILICHUBATH POJIb TOCTHKEHUHN TEHETUKH, CEJICKIINHA, OMOTEXHOJIOTHH B MMPAKTUICCKON JCSITSILHOCTH YECIIOBEKA;

— OOBSCHATH HETATUBHOE BIUSHUE BEIIECTB (aJIKOr0JIsl, HIKOTHHA, HAPKOTUYECKUX BEUIECTB) HA 3apPOJIBIIIEBOE PA3BUTHE YETIOBEKA.

BbinyckHUK HA 6230BOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYUHThCS:

— oasamb HayuHoe O00BACHEeHUe OUONOoSUYeCKUM ¢hakmam, npoyeccam, s8leHUusM, 3aKOHOMEPHOCMAM, UCNONb3YSA Ouolo2uyeckue meopuu
(K1emounyio, 360I0OYUOHHYIO), YueHue 0 buocpepe, 3aKoHbl HACIEOCMEEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCMU,

—  Xapakmepuzoeamv CO8PEeMEHHble HANPAGIeHUs 8 pazeumuu OUONIO02UU; ONUCLIBAMb UX BO3MOJCHOE UCNONb308AHUE 6 NPAKMUYecKoU
oesmenbHOCmu,

— CpasHUBamsv cnocoobl OelleHus KiemKu (Mumo3s u metios),

— pewams 3a0ayu Ha nocmpoenue gpaemenma emopou yenu JJTHK no npeonoscennomy ¢ppaemenmy nepsou, uPHK (MPHK) no yuacmxky JIHK;

— pewams 3a0ayu Ha onpeodeieHue KOIULeCm8d XPOMOCOM 68 COMAMUYECKUX U NON0BLIX KIeMKAaX, a makice 8 KIemKax nepeo Hauyaiom OeleHus
(Melio3a unu Mumo3sa) u no e20 OKOHYAHuU (0Jisi MHO2OKIIEMOYHbIX OP2AHUIMOB);

— pewiamsv 2eHemuuecKue 3a0ayu HA MOHO2UOPUOHOe CKpewjusauue, COCMAsIamsb CXeMbl MOHOSUOPUOHO2O CKPeWUBaHUs, NpUMeHss
3GKOHbI HACTEOCMEEHHOCIMU U UCHOIb3YS OUOTI02UYECKYIO MEPMUHONO2UIO U CUMBOTUKY,

— YCManasIueams mun Hacile008aHus U Xapakxmep npossieHus NPU3HaKa no 3a0aHHOl cxeme poO0CI08HOU, NPUMEHSIS 3AKOHbL HACIeOCMBEeHHOCMU,
— OyeHusamv pe3yIbmamsl 83AUMOOCUCMEUs YeNl08eKAd U OKpydxcalowell cpedvl, NPOSHO3UPOBAMb B03MOJCHbIE NOCAEOCMEUS OesiImelbHOCHU
yenoseKka 015 CYywecmaeoB8anuusi OMoOeIbHbIX OUOI0SULECKUX 00bEKMO8 U YeblX NPUPOOHBIX CO0OWECmS.

Yyeono-remarunueckuii mjian 10 xiaacce

Tembl (pa3zaeibl) KoJ1-B0 yacoB
1. BBenenue S
2.MoJs1eKyJISIpDHBII YPOBeHb 12




3. KileTo4HbIii YPOBEHD

16

Hroro:

33 +1 4 pe3epB

Yuyeono-remarnueckuii miaan 11 kiaace

Tembl (pa3aeJibl)

KoJ1-Bo yacoB

1.Oprann3mMeHHbIH YPOBEHb 10
2.IlonynsimoHHO-BUA0BOM YPOBEHb 8
3.OK0cHUCTEMHBINH YPOBEHB 8
4. buochepHslii ypoBEeHb 8
Hroro: 34
Buasl u popmsbl kKoHTpOJIst 0 GHoJornu 10 kaace
Ne |Tewma. KomuuectBo
uerBepTh|Konmuec|Jlabopato |[IpakTrye |[Ixcky [KonTtpoin/labopaTopHsie 1 mpakTH4ecKue paboThI
TBO PHBIX CKHX pcuil. [pHBIE ( Ha3BaHUMeE)
4yacoB. |pa0or. pabor. TECThI
1 |BBenenue 5 2 0 0 1 UTaboparopHas pabotal «Mcrnonbp30BaHue pa3InIHBIX METOJIOB ITPH
1 M3y4eHUH OUOJIOTMYECKUX O0BEKTOB
laGopaTopHas padoTa 2 «MeXaHU3MbI CaMOPETYIISILIAM.
2 |MonekynspHbIH YpOBEHb 12 2 0 0 2 JlaboparopHas pabora 3 «OO0HapyxeHue
JInmoB, yrieBooB, OEIKOB C ITOMOIIBIO KAYECTBEHHBIX PEaKIIA»
1-3
UlaGopaTopHas padorad «Karanutiuueckast akTUBHOCTb ()EPMEHTOB (Ha IpUMeEpe
AMUIIa36I)»
3 |Kierounslit ypoBeHb 17 5 1 0 2 Ulaboparopras pabora 5 «TexHrKa MUKPOCKOTIPOBAHUS.
3-4 «CpaBHEHHE CTPOCHHUS KIETOK PAaCTeHHUH, >KUBOTHBIX TpHOOB 1 OakTepuii mox
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax 1 X OIMUCAHUEY.




JIaGoparopHras pabora6 «HabaroneHre ia3Mom3a 1 Ieria3Moiin3a B KIeTKax
KOJKHIIBI JTyKay.

JTaGoparopHnas padora7 «[IpuroroBineHue, paccMaTpUBaHUE U OITHUCAHUC
MHAKpOTIPENapaToB KIETOK PACTEHUN.

Ulaboparopras pabora 8 «Habmronenne MBIKEHNS IUTOIIA3MBI HA TIpUMeEpe
iTcTa HII0AEHY.

UIaboparopras pabora9«CpaBHeHHE CTPOSHHS KIIETOK PACTeHUH, )KHBOTHBIX,
rprOOB U OAKTEPUII».

[IpakTrueckas padora 1 Pemenne smeMeHTapHBIX 3a/1a4 110 MOJIEKYIISIPHOM
OHUOJIOTHH.

HToro 3a roga.

34

OneHnBaHue NPOEKTHOM DaﬁoTbl 1o OMOJIOTHH

O01mme TpedOBaHUA K IPOECKTHOM padoTe Mo OM0JIOruH.

[IpencraBisiemblil MPOEKT JOJDKEH MUMETh TUTYJIbHBIA JIUCT C yKa3aHUeM: (aMUINK, UMEHH, OTYECTBA UCIIOJHUTENS U PYKOBOAUTENs (€il) mpoekTa,

Ha3BaHUC MPOCKTA, roa HAlIMCAHUSA pa6OTLI, YKa3aHHueM Heiael u 3agad HpOCKTHOfI pa6OTLI.

COI{Cp)KaHI/Ie HpOCKTHOﬁ pa6OTLI AOJIKHO BKJIFOYATh TAKUEC PA31CJIbl, KAK:

— BBEJCHHE, B KOTOPOM 0OOCHOBBIBAETCS aKTyaJIbHOCTh BBIOPAHHOM MJIM paccMaTpUBaeMOl MpoOIeMBlI;

— MECTO U BPpEMS BBITTIOJTHCHUA pa6OTBI;

— KPATKOC OIIMCAaHNEC UCIIOJIBb3YCMbIX MCTOAUK C CChIJIKAMH Ha UX aBTOPOB (CCJ'II/I TaKOBBIC HCO6XOI[I/IMLI I pa6OTBI WX UCIIOJIB30BAJIUCh B Heﬁ);




— CHCTEMAaTHU3UPOBAHHEIC, O6pa6OTaHHBIe PE3YIbTaThL HCCH@HOB&HHﬁ;

— BBIBOJBI, CACTTAHHBIC ITOCJIC 3aBEPIICHUA pa60TbI Haa IIPOCKTOM;

— IHIPaAKTHYCCKOC HUCII0Jb30BaHUEC PE3YIJIBTATOB IIPOCKTA,

— conuvajibHas 3HAYMMOCTD IIPOCKTA,

— IPHUITOKCHHUC: (bOTOFpa(l)I/II/I, CXEMBbI, UEPTECIKU, rep6ap1/m, Ta6J'II/II_[BI CO CTaTUCTUYCCKUMHU JAHHBIMHU U T.[.
KpuTepuy o1ieHKH IPOEKTOB 110 OHOJOITMH:

— YEeTKOCTb MTOCTABIICHHOM LM U 3a]1aY;
— TeMaTH4ecKas aKTYaJIbHOCTh U 00bEM HCIIOJIB30BAHHOM TUTEPATYPHI;
— 000CHOBaHHOCTH BBIOPAHHBIX METOJIMK JIJIsl IPOBEICHUS UCCIICIOBAHMIA,
— TIOJHOTA PACKPBITHS BEIOPAHHOMN TEMBI POCKTA;
— 00OCHOBAHHOCTH BBIBOJIOB M UX COOTBETCTBUE IMOCTABICHHBIM 3a1a4aMm;
— YpPOBEHBb TMIPEICTABICHHBIX JAHHBIX, IIOJIYICHHBIX B XOJC WCCICIOBAHUS BBIOPAaHHON mpoOJieMbl (00BekTa), WX oOpaboTka (Tpu
HEOOXOIMMOCTH);
— aHaJIM3 MOJYYCHHBIX JaHHBIX;
— Hajuuue B paboTe BBIBOJIA WM MTPAKTUYECKUX PEKOMEHIAIIHiI;
— KauecTBO odopmiieHusi paboThl (Hanuuue (poToMarepuanoB, 3apHCOBOK, CIMCKA HCIONb3yeMOH JHTEepaTyphl, repOapHbIX MaTepHalioB K
MPOeKTaM Mo OOTaHUKE U T.J.).
Kputepuu o1ieHKH BBICTYIJIEHHS TOKJIATYUKA 0 3a1IUTE MPOEKTA:

— 000CHOBaHHOCTb CTPYKTYpPBI JOKJIAJa;

— BBIWICHEHHE IT1aBHOTO;

— TIOJIHOTA PACKPBITHS BHIOPAHHOM TEeMaTUKH UCCIIEAOBAHUS MIPH 3aIUTE;

— HCIIOJIb30BAaHUE HAIJIAAHO-UJUIFOCTPATUBHOIO MaTEPHUAIIa;

— KOMIIETEHTHOCTb, 3PYIMPOBAHHOCTh JOKJIAQJAYUKA (BBICTYIAIOLIET0) U YMEHUE €ro ObICTPO OPHEHTHpPOBAThCA B CBOEH padoTe Mpu OTBETax Ha
BOIIPOCHI, 33JJaBa€Mble KOMUCCHUEH (WIEHaMU JKIOPU WUJIH SKCTIEPTHONW KOMHUCCHEH);

— YpOBEHb MpEACTaBIEHUS JAOKIaJa IO MPOEKTy (yMEHHE IOJIb30BAaThCA MpPH H3JIOKEHWH JOKJIaJa M OTBETaX Ha BOINPOCHI MaTepUalaMu,
IIOJIYyYEHHBIMH B XOJ€ MCCJIEN0BAaHUs), YETKOCTh M SICHOCTh NP OTBETaX HAa BCE BO3HMKAIOIIME B XOJI€ JOKJAaJa BONPOCHI IO INPOEKTY, YTO
SIBJIIETCS. HEOTHEMIIEMBIM MOKa3aTelIeM CaMOCTOSITEIbHOCTH BBIIIOJHEHHS paOOTHI 110 BBIOPAHHOM TeMe.



Kanenoapno - memamuueckoe nnanuposanue «5HOJIOTUA, 10 KJIACCy
1 yac B HegeJ10, Beero 34 4(0a30Bblii YPOBEHbD)
(Yuebnuk: buonorus. 10 ki.: yueOnuk 11st o6meoOpa3oBaTtenbHbix yupexaenuii / A.A. Kamenckuii, B.B.ITaceunuk, A.M.Pybuos: - M.,
[Tpocsemenue. 2022»)

No Tema ypoka/ Tun ypoka Ilnanupyembie 00pa3oBaTeIbHbIe Pe3YJIbTAThI Jlara
o/ (B coorBeTcTBHM ¢ PI'OC)
npeAMeTHbIE MeTanpeAMeTHbIe JIMYHOCTHBIE IV1aH dakr
Yya
buonorus B cucreme Hayk HNwmers OmnpenensTs MECTO Bocnuranue y
Bsoownuiii PEICTABICHUE O OMOJIOTMH B CHCTEME HAyK. y4Jamuxcs 9yBCTBA
Axmyanusayus snanui Ouonoruu, kak Hayke | OueHuBaTh BKIIAJ ropJOCTH 3a
IIpoexm Ne 1 «Buonozusa 6 npogeccuax» | o sxuBoif IIPUPOIE; O Pas3IUYHBIX YYEHBIX- POCCHITCKYIO
1/1 | http:/fschool- npodeccusx, GHOJIOTOB B PasBUTHE HAYKH | GHONOTHYECKYTO
ggl;gcggandeggégu/cataloq/res/422df765— CBS3AHHEIX C GHONOTHH HayKy.
HOJIOTHUEH;

2423b03501fa/?from=da9175fd-22fa- }6fp((: Oe 3" ; 00 Bh1€nsTh OCHOBHEIE To3HaBare/LHBI
068f-2658-74406ac727c3& BHEBOI METO/TBI GHOTTOTHHYECKHX

OpraHu3aluy )KUBOU MHTCPEC K CCTCCTBCHHBIM

Be— UCCJIC/IOBAHUH. HayKam.

2/2 | OOBEKT U3ydeHUs] OHOIOTHU PHPOZBL. 06
BSICHATH 3HAUCHUE

3HaHHe OHOJIOTH- 6 Ionnmanue MHO-
Beceoa c anemenmamu obvsacHenus, YeCKUX HAYK U nonor I:H/I AT TOHUMaHUA roo0pasysi M €IMHCTBA
cocmaenenue mabnuyul Hay4YHOHU KapTHHBI MHUpa o
htto://school 00BEKTOB UX U3Y- JKUBOU TIPUPOJBI HA

- - (V3

_picollection edu.ru/catalog/res/0032fal5. | TEHH. 3HaHHue CocraBiieHre Ha OCHOBE OCHOBAaHUM 3HAHWUM O
be2a-43ea-bd42- MPU3HAKOB KHUBBIX paboTsI [pU3HAKAX KUBOTO.
700b4ad4009d/2from=31bfe906-806a- | opranmsmo, ymerne | © YICOHHKOM 1 Ipyrumu Peansamn
46a9-bad0-570771054967& JaBaTh MM HH(OPMALOHHBIMU



http://school-collection.edu.ru/catalog/res/422df765-7975-a8ad-eccd-2423b03501fa/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/422df765-7975-a8ad-eccd-2423b03501fa/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/422df765-7975-a8ad-eccd-2423b03501fa/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/422df765-7975-a8ad-eccd-2423b03501fa/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/422df765-7975-a8ad-eccd-2423b03501fa/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/0032fa15-be2a-43ea-bd42-700b4ad4009d/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/0032fa15-be2a-43ea-bd42-700b4ad4009d/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/0032fa15-be2a-43ea-bd42-700b4ad4009d/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/0032fa15-be2a-43ea-bd42-700b4ad4009d/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/0032fa15-be2a-43ea-bd42-700b4ad4009d/?from=31bfe906-806a-46a9-bad0-570771054967&

3/3

MeTo/1bI Hay4YHOTO
MO3HAHUA B OMOJIOTUH

Jlaboparopnas padora 1
«Hcnonb30BaHne pa3InYHbIX
METO/10B NpPH

H3yYeHUH OMOJIOTHYECKUX

00LEKTOB

Kombunuposannuwiii.

http://school-
collection.edu.ru/catalog/res/2a0feca3-
05a8-485d-9d46-
d426¢cb31a244/?from=31bfe906-806a-
46a9-bad0-570771054967&

4/4

Buonornueckue cuctemMsl
U UX CBOMCTBA
JlaGopaTopnas padora 2

«MexaHu3MbI caMoperyJjasainum).
Kombunuposanmuwiii.

http://school-
collection.edu.ru/catalog/res/014e998e-

e4d6-3e59-29ac-
518b41210546/?from=da9175fd-22fa-

XapaKTEePUCTHKY.
Paznnyenne 00b-
€KTOB JKHBOM U
HEKUBOU IIPUPOIBIL.
3HaHuE U
coOJoIeHNE IPaBUII
paboThl B KabWHETE
Onooruun

HCTOYHUKAMH CXEMBI,
PAaCKpBIBAIOIICH ATaITbI
MPOBEACHUS

Hay4YHOT'O UCCIICJIOBAHUS U
X B3aUMOCBS3b.

YMeHue onpeieniaTh 1eb
yYpOKa U CTaBUTh 3aJ1a4H,
HEOOXOIUMBIE JIJIA €€
JIOCTYDKCHHUSL.

YMeHue BOCIPUHUMATh
WH(POPMAIUIO HA CIIYX,
paboTtarth B cOCTaBe
TBOPYECKUX TPYIL

ATHYECKUX YCTAaHOBOK
10 OTHOIIEHUIO K
OHMOJIOTHYECKUM
OTKPBITHSM,
HCCIIEIOBAHUSAM U UX
pe3yJbTaram,



http://school-collection.edu.ru/catalog/res/2a0feca3-05a8-485d-9d46-d426cb31a244/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/2a0feca3-05a8-485d-9d46-d426cb31a244/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/2a0feca3-05a8-485d-9d46-d426cb31a244/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/2a0feca3-05a8-485d-9d46-d426cb31a244/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/2a0feca3-05a8-485d-9d46-d426cb31a244/?from=31bfe906-806a-46a9-bad0-570771054967&
http://school-collection.edu.ru/catalog/res/014e998e-e4d6-3e59-29ac-518b41210546/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/014e998e-e4d6-3e59-29ac-518b41210546/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/014e998e-e4d6-3e59-29ac-518b41210546/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/014e998e-e4d6-3e59-29ac-518b41210546/?from=da9175fd-22fa-068f-2e58-74406ac727c3&

068f-2e58-74406ac727c3&

5/5 | O6o6maommii ypok mno reme:
«bunoJiorusi B cucreMe HayK.
MeToabl HAYYHOT 0
MO3HAHMUS B OHOJIOTHMN»
(koHTpONBLHBII TecT 1)
Ypox 0bobwenus u cucmemamuzayuu
3HaHUtl
MonexynspHbIi ypOBEHbB: 3HaTh OCHOBHBIC Ornpenenars npeamer, YMeTh OOBSACHATH
6/1 | oOras xapaKTepUCTHKA METO/IbI U3yYECHUS 347144l ¥ METO/IbI HEOOXOIMMOCTh
v KJICTKH, UMETh MCCIIe10BaHMS WuToorHy | SHAHHH O KIIETOUHO#H
'POK U3YHUEHU U NePEUUHO20 3AKPeENeHUsl HpeL[CTaBJIeHI/Ie 0 TeOpI/II/I TS
J— KaK HayKH.
https:// " io/biologialob MOJIEKYJIIPHOM 06 TTOHUMaHUS €TMHCTBA
'_[tps._ www.yaklass.ru/p/biologia/obsc ypOBHE OpraHu3aluI 'bACHATH 3HAYCHUE CTPOEHHS 1
hle-bIO|OQICheSkIe- IIUTOJIOTHYECKHUX
. . . JKUBOTO. 3HATh (YHKIIMOHUPOBAHUS
zakonomernosti/predmet-biologii- WCCIICIOBAHUM TS
P - COCTaB, CTPOCHUE U OPraHU4YeCcKOro Mupa.
16129/otlichitelnye-osobennosti- A3BUTHS OMOIOIUH U
i - i B i byHKIMHA p
zhlvvl_<h organizmov-urovni JPYTUX GHONOTHYECKHX OginageHue
organizatcii-zhizni-161 OpraHU4CCKHUX
HayK MHTEJUIEKTYaJIbHBIMU
BEIIECTB, BXOISAIINX B 06 .
HUSIMU
HeopranuuecKkue BELIECTBA: COCTaB XHBOTO, PACIDTLS SHARCHHE ™
) KJIETOYHOU TEOPHUH ISt JIOKa3bIBaTh, CTPOUTH
712 2@[2, COJIx ) 3HaTh onpeencHue pa3BUTHUS OUOJIOTHH paccyxJIeHus,
OMOUHUPOGAHHBIU. OCHOBOIIOJIArarO X CpaBHHMBAaTh XUMUYECKUN | aHAJIIM3HPOBATH,
TTOHSTHIA: JIeTIaTh BBIBOJIBI.

http://school-
collection.edu.ru/catalog/res/47913833

-41ce-50fc-0459-
816a0b92378f/?from=da9175fd-22fa-
068f-2e58-74406ac727¢c3&

aTOMBI U MOJIEKYJIBI,
OpraHUYecKHue 1
HEOpPraHUYeCKue
BEIIIECTBA,
KOBAJICHTHAsI

COCTaB JKUBBIX
OpPraHU3MOB U T€ll
HEKUBOW MTPUPOJIBI,
JIeNaTh BBIBOJIBI HA OCHOBE
cpaBHeHHsI. OOBACHATD

CdopmupoBaHHOCTH
MI03HABATEIbHBIX
HUHTEPECOB U
MOTHBOB,



http://school-collection.edu.ru/catalog/res/014e998e-e4d6-3e59-29ac-518b41210546/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
http://school-collection.edu.ru/catalog/res/47913833-41ce-50fc-0459-816a0b92378f/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/47913833-41ce-50fc-0459-816a0b92378f/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/47913833-41ce-50fc-0459-816a0b92378f/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/47913833-41ce-50fc-0459-816a0b92378f/?from=da9175fd-22fa-068f-2e58-74406ac727c3&
http://school-collection.edu.ru/catalog/res/47913833-41ce-50fc-0459-816a0b92378f/?from=da9175fd-22fa-068f-2e58-74406ac727c3&

8/3

Junupl, UX CTpOeHHE U (PYHKITUH.

Kombunuposannwiii

http://school-
collection.edu.ru/catalog/res/000004af-
1000-4ddd-2d7c-
070046bc4327/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

9/4

VYrneBoibl, UX CTPOCHUE U
GyHKIHIH.

Kombunuposannwiti

http://school-
collection.edu.ru/catalog/res/000004ac-
1000-4ddd-a376-
4d0046bc4326/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

10/5

benku, cocra u cTpykTypa.
Kombunuposannwiii, bi60pounas
npogepka mempaoet

http://school-
collection.edu.ru/catalog/res/000004aa-
1000-4ddd-2387-
320046bc4324/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

11/6

benku. @ynkunn 6e1KoB

KomO6nHMpoBaHHbIH

http://school-
collection.edu.ru/catalog/res/000004ab-
1000-4ddd-40a7-
5a0046bc4324/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

CBSI3b,
MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI,
OMOTIOTUMEPHI:
TOMOTIOTUMEPHI H
reTepPONOIMMEPHI.

OcobeHHocTH
XUMHUYECKOr0 COCTABA
KUBBIX OPTAaHU3MOB.

Heoprannueckue u
BemiecTBa. Posib BoIBL,
MHHEpAIbHBIX COJIEH
B OpraHu3Me.

OcobeHHocTH
XUMHUUYECKOTO COCTABA
KUBBIX OPTAaHU3MOB.

Oprannueckue
Belectsa. Poib
YTJIEBOJIOB, JIUIIUJIOB,
0€JIKOB, HYKJIEMHOBBIX
kuciior, ATO B
OpraHusme

MexaHu3M JeiCTBUS
KaTaJIn3aTOpOB B
XAMHYECKHUX
peaKkuusx. JHEepPrus
AKTHBAIHH.
Crtpoenue depmenTa:
AKTUBHBIA LIEHTP,
cyOcTpaTHas

POJIb HEOPTAHUYECKUX U
OpPraHUYECKUX

BEIIECTB B KJIETKE
XapakTepu30BaTh KIETKY

KaK CTPYKTYPHYIO €JUHULLY
JKUBOTO.

Pa3Butue noznaBateabHOTO
WHTepeca K

W3YyYCHHUIO OUOJIOTHH U
MEKITPEIMETHBIX

3HAHUH MPU U3YYCHUU
MaTepuasa o

XUMHUYECKHX CBSI35X B
MOJIEKyJIaX BEIIECTB,
HCKYCCTBEHHOM TIOJTYYCHUHU
OpraHUYEeCKUX

BEIIECTB U Jp.

Pemenne Onoornyeckux
3a/1a4 B LEIIX
noarotoBku k EI'D.

[IpoBoauTs OnoIOrNYECKUE
UCCIIEIOBaHMs U JIENIaTh
BBIBOJIbI HA OCHOBE
MOJIyYE€HHBIX PE3yJIbTaTOB.

[IpuMeHATh MOIETH W CXEMBI
JUISL  pemieHuss YYeOHBIX W
MO3HaBaTELHBIX 3a/1a4;

Bitagers npuémamu

HaHpaBHeHHBIX Ha
H3y4YEHUE TEMBI.
Bnanenue
COCTaBJISIOIMMHU
yueOHO-
HCCIIEN0BATENLCKOM
JIeITEIIbHOCTBIO.

YMeTh OOBSICHSTD U
MIPUMEHSTH 3HAHUS B
MPaKTUYECKOU
JIeATETbHOCTH

VYBaXUTEIHHO
OTHOCHTLCS K
YUUTEIIO U
OJTHOKJIACCHUKAM.

Haxonuts BeIXOA U3
CIIOPHBIX CUTYallHH.

Kputnunoe
OTHOIIIEHHE K CBOMM
HOCTYIIKaM,
OCO3HaHHE
OTBETCTBEHHOCTH 32
UX MOCJIEJICTBUSI.
[ToHnMaHue 3HaYEeHUs
00yueHus Ist
MOBCEHEBHOM KU3HHU.



http://school-collection.edu.ru/catalog/res/000004af-1000-4ddd-2d7c-070046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004af-1000-4ddd-2d7c-070046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004af-1000-4ddd-2d7c-070046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004af-1000-4ddd-2d7c-070046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004af-1000-4ddd-2d7c-070046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ac-1000-4ddd-a376-4d0046bc4326/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ac-1000-4ddd-a376-4d0046bc4326/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ac-1000-4ddd-a376-4d0046bc4326/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ac-1000-4ddd-a376-4d0046bc4326/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ac-1000-4ddd-a376-4d0046bc4326/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004aa-1000-4ddd-2387-320046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004aa-1000-4ddd-2387-320046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004aa-1000-4ddd-2387-320046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004aa-1000-4ddd-2387-320046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004aa-1000-4ddd-2387-320046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ab-1000-4ddd-40a7-5a0046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ab-1000-4ddd-40a7-5a0046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ab-1000-4ddd-40a7-5a0046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ab-1000-4ddd-40a7-5a0046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ab-1000-4ddd-40a7-5a0046bc4324/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

12/7

JlaGoparopnas padora 3
«O0Hapy:xkenune

JIunuaoB, yriieBoaoB, 0€JKOB C
MOMOIIbI) KAaYeCTBEHHbIX
peakuuin»

YPOK -NpaKmuKkym

13/8

®epmenTsl - buonornyeckue
KaTaJln3aTopHl.
JlaGoparopnasi pabora 4
«Karanuruueckast
AKTUBHOCTH (pepMeHTOB (Ha
npuMepe aMIJIa3bl)»

Kombunuposannwiii

14/9

O6o0mauuii ypok mno reme
«XHUMHUYECKHI COCTAB KJIECTKN»

(KOHTPOJIBLHBII TecT 2)
Ypoxk obobwenus u cucmemamuzayuu
3HaHUtl

15/10

HyKHeI/IHOBbIC KHCJIOTBI:
JIHK u PHK

Kombunuposannwiii

IIpoexm Ne 2 «Hcmopua omKpoimus
JAHK u PHK»

http://school-
collection.edu.ru/catalog/res/000004b3
-1000-4ddd-4683-
400046bc4327/?from=000001a5-a000-

4ddd-5fde-0c0046b1db9c&

CHETM(PUIHOCTD.
KodepmeHThl.
OTtnuuus pepMeHTOB
OT XUMHUYECKUX
KaTaJn3aToOpOB.
benku-akTuBaTopsl U
OenKu-

WHTUOUTOPHI

3HaTh 0 BUpycax Kak
HEKJIETOYHBIX (popMax
KH3HU.

CMBICJIOBOI'O UTCHHMA,
COCTaBJIATH TC3HUCHI U ITIJIAHBI -
KOHCIIEKTHI I10 pE3yJibTaTaM
uTeHuUsT; KIacCu(UIPOBaTh
Y BBIOMPATh KPUTEPUH JUIS
Kiaccuukanuu.

®opMupoBaHue
COOCTBEHHOM
MO3UIUH 110
OTHONICHUIO K
OMOIOTrHYeCcKO
uHpopmanuu,
MOJIy4aeMou

U3 pa3HbIX
HUCTOYHUKOB.
PazButne
MO3HABATEIIBHOTO
MHTEpeca Ipu
W3YYCHHUH
JOTIOTHUTEILHOTO
MaTepuaia
yueOHUKa



http://school-collection.edu.ru/catalog/res/000004b3-1000-4ddd-4683-400046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004b3-1000-4ddd-4683-400046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004b3-1000-4ddd-4683-400046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004b3-1000-4ddd-4683-400046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004b3-1000-4ddd-4683-400046bc4327/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

16/11

AT® u 1pyrue HyKI€OTUIbI.
Buramunsl

Kombunuposannwiti

IIpoexm Ne 3 «Hcmopusa omxpvimus
sumamunos. 3a6oneeanun ceA3AHHLIE C
HEOOCMAMmMKOM 8UMAMUHOG)

17/12

Bupycst

Kombunuposanmuwiii.

IIpoexm Ne 4 «Mukpockonuueckue epazu
yenogexkay

http://school-
collection.edu.ru/catalog/res/000004cd-
1000-4ddd-f42a-
270046bc432d/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

18/13

O00o0maromuii ypox 1mo reme
«MoJiekyapHbIi YPOBEHb
OpPraHu3anyy >KUBOM MPHPOABD»

(KOHTpOJILHBII TecT 3)
Ypox o0606wenuss u cucmemamuszayuu
3HaHUt

19/1

Knetounslit ypoBenb: oOmias
xapaktepuctuka. Kinerounas
Teopus

JlaGopaTopnas padora 5
TexHuKa MUKPOCKONIUPOBAHUS
«CpaBHeHHe CTPOCHHS KJIETOK
pacTeHuii, ’)KWBOTHBIX

rpu0oB 1 0aKTepuii Moj
MHMKPOCKOIIOM Ha

3HaTh OCHOBHBIE
METO/IbI U3yUYEHUS
KJIETKW; OCHOBHBIE
IOJIOXKEHHUS
KJIETOYHOU TEOpHUU;
MMETh MPECTaBICHNE
0 KJIETOYHOM YPOBHE
OpraHM3aIiH KUBOTO

OHpe,[[eJ'IHTB npeameT,
3aga4u U METObI
HUCCICOIOBaHUA TUTOJIOTHHN
KaK HayKH.

OOBSCHATH 3HAUCHUE
[IUTOJIOTHIECKUX
HUCCIeJ0BaHUN IS
pa3BUTHSI OMOJIOTHH U

YMeTh 00BSICHATD
HEOOXOIUMOCTD
3HAHUM O KIETOYHOM
TEOPUH IS
MMOHUMAaHUS SIMHCTBA
CTPOCHHS U
(GYHKITMOHUPOBAHUS
OpraHuYeCcKOro MHUpa.

OBnageuue



http://school-collection.edu.ru/catalog/res/000004cd-1000-4ddd-f42a-270046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004cd-1000-4ddd-f42a-270046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004cd-1000-4ddd-f42a-270046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004cd-1000-4ddd-f42a-270046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004cd-1000-4ddd-f42a-270046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

roTOBbLIX MUKpoOIIpENapaTrax u ux
OITUCAHHUE».

Beoonwuii. Akmyanuzayus 3nanuil

https://www.yaklass.ru/p/biologia/obsc
hie-biologicheskie-
zakonomernosti/predmet-biologii-
16129/ctlichitelnye-osobennosti-
zhivykh-organizmov-urovni-
organizatcii-zhizni-161

20/2

CtpoeHue KIeTKH.

Kiierounas memOpana.
Iurommasma. Knetounsri
uenrtp. Lurockener
JlaGoparopHasi pabora 6
«Habmaronenue

IJ1a3MOJIN3a M 1eNJIa3M0/I1M3a B
KJIeTKaX

KOKHUIIBI JIYKa».

beceoa

http://school-
collection.edu.ru/catalog/res/000004c2-
1000-4ddd-55de-
400046bc432c/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

21/3

Pubocomsr. SAnpo
DHAOILIa3MaTHUECKasI CETh.

Kombunuposanmuwiii.

http://school-

Ornpenenenue
OCHOBOIIOJIAraroIIUX
TMOHSTHH:
LIMTOJIOTHSI, METOIBI
W3YYCHHUS KIICTKH,
YIbTPaEHTPUPYTUpO
BaHUE, KJIIETOYHAS
Teopus.

3HaTh 0COOCHHOCTH
CTPOCHHUS KJICTKH
9yKapuoT U
MIPOKAPHUOT.

CrtpoeHue KIETKH.
CX0JCTBO
MIPUHIIAIIOB
MTOCTPOCHHUS KJICTKH.
OCHOBHBIE YaCTH U
OpraHoOUbI KIETKH,
X QyHKINH

Omnpenenenue
OCHOBOITOJIAraroIINX
MIOHSTHUM,
XapaKTePU3YIOMINX
0COOCHHOCTH
CTPOCHHS OPTaHOHIOB
KJIETKH.

3HaTh 00 00OMEHE
BEILECTB U
MpeBpaleHue
SHEPIUU KaK OCHOBE
KU3HEIEATEILHOCTH

JOPYTUX OMOJIOIMUECKUX
HayK

OOBSACHATH 3HaUCHUE
KJIETOYHOW TEOPpUH IS
pa3BUTHS OHMOJIOTUI

XapakTepru30BaTh KIETKY

KaK CTPYKTYPHYIO
€/IMHUILY J)KUBOTO.

BBIIIGJI?ITI) CYHICCTBCHHBIC
IIPpU3HAKKU CTPOCHUA
KIICTKH.

PazanuaTes Ha TaOnUIAX U
TOTOBBIX
MHUKpOIIpernapaTax
OCHOBHBIE YacTH U
OpraHOMUbI KJIETKH.

Habmromate u onmuchIBaTh
KJIETKHA HA TOTOBBIX
MUKpOTIpernaparax

OOBICHATE OCOOECHHOCTH
KJICTOYHOTO CTPOCHHS
OpraHu3MoB. BbISIBIISATE
B3aMOCBA3U Me>1<)1y
CTpoeHUEeM U QYHKIUIMHU

MHTEJJIEKTYaJIbHBIMU
YMEHUSIMHU:
JI0Ka3bIBaTh, CTPOUTH
paccyXIeHus,
aHaJIM3UPOBATbh,
JIeJ1aTh BbIBOJIBI.

CdhopmupoBaHHOCTH
MI03HABATEIbHBIX
HHTEPECOB U
MOTHUBOB,
HaIpaBJICHHBIX Ha
U3YyUYCHHE TEMBI.
Bnanenue
COCTaBJISTFOIIUMHU
yueOHo-
UCCIIEIOBATEIIbCKON
JESITeTbHOCTBIO.

YMeTh 00BSCHATH U
MIPUMEHSATH 3HAHUS B
MPaKTUYECKOU

eI TeIIbHOCTH

VBaXuTenabHO
OTHOCHUTKCS K
YUUTEIIO U
OJTHOKJIACCHHUKAM.

HaxoauTe BEIXOJ 13
CIIOPHBIX CUTYallUH.

IIponyktusBHOE
oO1ieHue u



https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
https://www.yaklass.ru/p/biologia/obschie-biologicheskie-zakonomernosti/predmet-biologii-16129/otlichitelnye-osobennosti-zhivykh-organizmov-urovni-organizatcii-zhizni-161
http://school-collection.edu.ru/catalog/res/000004c2-1000-4ddd-55de-400046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c2-1000-4ddd-55de-400046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c2-1000-4ddd-55de-400046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c2-1000-4ddd-55de-400046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c2-1000-4ddd-55de-400046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c6-1000-4ddd-7e24-5f0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

collection.edu.ru/catalog/res/000004c6-
1000-4ddd-7e24-
5f0046bc432c/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

22/4

Bakyonu. Kommuekce I'onbpxu.
JInzocomsl.

JlabopaTopnas padora 7
«IIpurorosJjienne,
paccMaTpuBaHMe U ONMCAHUE
MHKPOIIPENnapaToB KJIETOK
pacreHuii».

Kombunuposanmuwiii.

http://school-
collection.edu.ru/catalog/res/000004c5-
1000-4ddd-75da-
5b0046bc432c/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

23/5

Muroxonapun. Ilnactuner.
Opranouss! nBuxeHus. Kiierounsie
BKITIOYCHUSI.

JlabopaTopnas padora8
«Haobuonenue

JABUKEHUsI UTOIIA3MbI HA
npuMepe JIMCTa

3J101eW».

Kombunuposannwiil.

http://school-
collection.edu.ru/catalog/res/000004be-
1000-4ddd-e4bf-
320046bc4329/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

KIICTKH.

HNmeTh
MIPEJICTABIICHHE O
reHe, KOJIOHeE,
AHTHKOJOHE,
TPUILIETE, 3HATh
0COOEHHOCTHU
IIPOLIECCOB
TPAHCIISALUU U
TPAHCKPHIIIIHH.

3HaTh CII0COOBI
MUTaHUS OPraHHU3MOB.

HNmers
MIpe/ICTaBJICHHE O
¢azax MUTO3a,
nporecce
PeIyTUTKAIH,
KU3HECHHOM ITUKJIE
KJIETKH, HHTep(Pa3ze

3HaTh NPOLECCHI
KHU3HEIEATEIBHOCTH
KIIETKH.

Onpenenenue
OCHOBOITOJIararoIIuX
TTOHSITHM:

0OMEH BEIIIEeCTB,
SHEPreTUYECKUN
oOMeH,

IUTACTUYECKHI 0OMEH,

KJICTOK.

[TpoBOaUTH OMONOrHYECKHE

Hucciaca10BaHus U ACIaTh
BbIBOAbI HA OCHOBE
IIOJIYUYCHHBIX PE3YJIbTAaTOB.

CpaBHUBATh CTPOECHHE
J9YKapUOTHYECKUX U
MIPOKAPUOTHUYECKUX KIIETOK
Ha OCHOBE aHaJIM3a
MIOJIYYE€HHBIX JaHHbBIX

Bbiensrte cymiecTBeHHbIC
MIPU3HAKH TIPOIECCOB
oOMeHa BEIIeCTB.
OOBSACHATD KOCMHUYECKYIO
poib hoTOCHUHTE3a B
ouocdepe

BI)II[CJ'I?[TI) CYIIIGCTBGHHI)IG
MPHU3HAKHU TIpolecca
OnocuHTEe3a OEJIKOB U €T0
MeXaHHU3M

BI)I)ICJ'IHTB Cyu[eCTBeHHBIe
MPHU3HAKH TIPOIIECCOB
KNU3HCOCIATCIIBHOCTHU

KJICTKH.

B3aUMO/ICVICTBUE

B IIpo1iecce
COBMECTHOH y4eOHOU
JIEATEIbHOCTH C
Y4ETOM MO3ULUHU
ApYyrux

YYaCTHUKOB
JIeATEIbHOCTH IPU
00CyXIeHUN
BIIUSIHUS
HapKOTC€HHBIX
BEILECTB Ha
MIPOIIECCHI B KIIETKE.
Hcnons3oBanue
cpencts KT B
pelieHnn
KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX
3azay.

OBnageHne MeTo1aMu
HAYYHOTO TTO3HAHMUS,
UCTIOJIb3YEMBIMU TTPH
OMOJIOTrMYECKHUX
UCCIIEIOBaHUAX B
nporecce
BBITTOJIHEHUS
1ab0paTOPHBIX

pa0or.



http://school-collection.edu.ru/catalog/res/000004c6-1000-4ddd-7e24-5f0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c6-1000-4ddd-7e24-5f0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c6-1000-4ddd-7e24-5f0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c6-1000-4ddd-7e24-5f0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c5-1000-4ddd-75da-5b0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c5-1000-4ddd-75da-5b0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c5-1000-4ddd-75da-5b0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c5-1000-4ddd-75da-5b0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004c5-1000-4ddd-75da-5b0046bc432c/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004be-1000-4ddd-e4bf-320046bc4329/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004be-1000-4ddd-e4bf-320046bc4329/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004be-1000-4ddd-e4bf-320046bc4329/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004be-1000-4ddd-e4bf-320046bc4329/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004be-1000-4ddd-e4bf-320046bc4329/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

24/6

OCOOEHHOCTH CTPOEHUS KIIETOK
IPOKapUoOT U

DyKapHoT.

JlabopaTopnas padora 9
«CpaBHeHue

CTPOEeHUsl KJIETOK PacTeHui,
KUBOTHBIX,

rpu0oB M 0aKTepuiD).

Kombunuposanuwiii

http://school-
collection.edu.ru/catalog/res/000004ca-
1000-4ddd-28fc-
1c0046bc432d/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

2517

O6o01maruuii ypok mno reme
«OCco0EeHHOCTH CTPOEHHS KJIETOK
JKHBBIX OPraHU3MOB»

(KOHTPOJILHBIH TecT 4)
Ypok obobwenus u cucmemamuzayuu
3HaHUtl

26/8

OOMeH BelecTB U peBpalleHe
SHEPTUU B KJIETKE.

YPOK‘ uS’yV@HHﬂ u nepeuqﬂoeo S’aernﬂeHu}l
3HAHUIL.

http://school-
collection.edu.ru/catalog/res/000004d3
-1000-4ddd-3e77-

MeTabomu3M. 'mukon
n3. Kirerounoe
npixanue. Hukn
KpeoOca.
JlpIxaTenbHas Lenb.
OxucIuTEIIFHOE
dbochopunupoBanue.
Nmetsn
MPEACTABJICHHUE O
THIIaX KJIETOYHOI'0
nUTaHus: (HOTOCHHTE3
M1 XEMOCHHTE3

3HaTh, Kak
MIPOUCXOMAT
OCHOBHEIC STaIlbl
ouocHuHTEe3a OesKa.
XpaHeHwue, rnepeaava
i

peanu3anus
HaCJIEICTBEHHOMN
nH(popmMauu B
KJIETKE. Y METhb
IIOJIB30BATHCS
TeHETUYECKUM
KOJIOM.

Pemarn
OHOJIOrHYECKHUE
3aJla4n, CBSI3aHHEIC

C oTpeaeIeHuEM
IIOCIIEJOBATEIIbHOCTH
HYKJIEUHOBBIX KHCJIOT
Y YCTAaHOBJICHHEM

OG’bSICHSITB MCEXaHU3MBbI
peryJsilluAd  IPOLIECCOB
KU3HCACATCIIBHOCTHU B
kietke. Onpenenarb MUTo3
KaK OCHOBY 0O€CII0I0ro
Pa3MHOXXEHHS ¥ POCTa

IlocTpoenne MeHTaJIbLHON
KapThl OHATUI
OTpa)KaroIlEel CYLIHOCTh
IIOJIOBOTO

Pa3MHOXKEHHsI OPTaHU3MOB.

[IpoaykTuBHOE OOIIEHUE U
B3aUMOJICICTBUE

B IIPOLIECCE COBMECTHOM
yaeOHOU

JEeATEIBbHOCTH C Y4ETOM
MO3ULIUH IPYTUX
YYaCTHUKOB AEATEIbHOCTU
IIpH 00CYXJIeHUN
BOIIPOCOB MEMOTUYECKOTO
JICJICHUS KIIETKH.

OBnazeHre METOIaMU
Hay4HOI'O IMO3HAHUS B
MPOIIeCCe CPAaBHUBAHUS
MPOLIECCOB MUTO3a U
Mei03a, MPOIECCOB
00pa3oBaHUs MYKCKUX H
YKEHCKHX TTOJIOBBIX KJIETOK y
YJeJIoBeKa.



http://school-collection.edu.ru/catalog/res/000004ca-1000-4ddd-28fc-1c0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ca-1000-4ddd-28fc-1c0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ca-1000-4ddd-28fc-1c0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ca-1000-4ddd-28fc-1c0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ca-1000-4ddd-28fc-1c0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d3-1000-4ddd-3e77-490046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d3-1000-4ddd-3e77-490046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d3-1000-4ddd-3e77-490046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

490046bc432d/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

27/9

DHEpPreTUHYeCKUii 0OMEH B KJIETKE.
Kombunuposannwiil.

http://school-
collection.edu.ru/catalog/res/000004d6
-1000-4ddd-2625-
370046bc432f/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

28/10

Tunel KI1€TOYHOTO MUTAHMS.

DOTOCHHTE3 U XEMOCHUHTE3.
Kombunuposannwiil.

Ilpoexm Ne 5 «Imom youeumenvhuiit
Xemocunmes

http://school-
collection.edu.ru/catalog/res/000004da-

1000-4ddd-9d26-
5e0046bc432f/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

29/11

IIimactuueckuii oOMeH: OUOCUHTES

0enKoB
Kombunuposannwiil.

http://school-
collection.edu.ru/catalog/res/000004d4

-1000-4ddd-a759-
4d0046bc432d/?from=000001a5-a000-

COOTBETCTBUI MEXKITY
HEeH u
IOCJIEI0BATEILHOCTD
O aMHHOKHCJIOT B
MCIITH/IC.

3aJ1a4M I10
MOJIEKYJISIPHOU
OHoJ0oruu

JleMOHCTpanus HaBbIKOB
[103HABATEJIbHOU
pednexcun



http://school-collection.edu.ru/catalog/res/000004d3-1000-4ddd-3e77-490046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d3-1000-4ddd-3e77-490046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d6-1000-4ddd-2625-370046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d6-1000-4ddd-2625-370046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d6-1000-4ddd-2625-370046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d6-1000-4ddd-2625-370046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d6-1000-4ddd-2625-370046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004da-1000-4ddd-9d26-5e0046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004da-1000-4ddd-9d26-5e0046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004da-1000-4ddd-9d26-5e0046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004da-1000-4ddd-9d26-5e0046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004da-1000-4ddd-9d26-5e0046bc432f/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

4ddd-5fde-0c0046b1db9c&

30/12

Perynsanus tpaHckpunuuu u
TPAHCIIAIUHU B KIIETKE

U OpraHu3Me.

Kombunuposanmuwiii.

http://school-
collection.edu.ru/catalog/res/000004d4
-1000-4ddd-a759-
4d0046bc432d/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

31/13

Jenenue kineTku. MuTos.
Kombunuposanmuwiii.

http://school-
collection.edu.ru/catalog/res/000004de-
1000-4ddd-bb28-
190046bc4330/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&

32/14

Jlenenue knetku. Meiios.
[TonoBble KIIETKH

IIpakTnueckas padora «Pemenne
3JIEMEHTAPHBIX 32/1a4 110
MOJIEKYJISIPHOW OHOJIOTHI.
Kombunuposannuiii.

http://school-
collection.edu.ru/catalog/res/000004ec-
1000-4ddd-4951-
3b0046bc4334/?from=000001a5-a000-
4ddd-5fde-0c0046b1db9c&



http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004d4-1000-4ddd-a759-4d0046bc432d/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004de-1000-4ddd-bb28-190046bc4330/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004de-1000-4ddd-bb28-190046bc4330/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004de-1000-4ddd-bb28-190046bc4330/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004de-1000-4ddd-bb28-190046bc4330/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004de-1000-4ddd-bb28-190046bc4330/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ec-1000-4ddd-4951-3b0046bc4334/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ec-1000-4ddd-4951-3b0046bc4334/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ec-1000-4ddd-4951-3b0046bc4334/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ec-1000-4ddd-4951-3b0046bc4334/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&
http://school-collection.edu.ru/catalog/res/000004ec-1000-4ddd-4951-3b0046bc4334/?from=000001a5-a000-4ddd-5fde-0c0046b1db9c&

33/15

O0o001mamuii ypok no reme
«KJ1eTo4HBIi YPOBEHb
OPraHM3alHH )KUBOH NPHUPOABI»
(KOHTPOJILHBIN TeCT 5)

Ypox 0b606wenus u cucmemamuzayuu
3HAHUU

34/16

O06o0maromuit ypok
KOH()EPEHIIHS 10 HTOTaM
y4eOHO-HCCIIeIOBATEbCKON
U TIPOEKTHOM JeSITeTbHOCTH

Ypox 0b60bwenus u cucmemamuzayuu




MaTtepuajibHO-TEXHHUYECKOE o0ecreueHue.

INIEYATHBIE ITIOCOBUS (Tadauubl)

1. Bemectsa pactenuii. Kiterounoe ctpoeHue
2. TlopTpeTsl y4eHbIX OHOIOTOB
3. Tabmuip! mo odmiel Ononorun

Yacrp 1. lluTosorus. I'eneruka.

YpOBHU OpraHU3aINH KU3HHU.

CxeMa cTpoeHHs KIeTKH. MHOroo0pasue KIeToK.
doTtocuHres.

DOHepreTH4ecKuii 0OMeH.

CtpoeHue MoJeKyJIbl Oenka.

Cxema OnocuHTe3a Oelka.

Mornekyna 6enKa U e€ pernKarys.

MmuTo3 — neseHne KIeTKH.

. Tumsl 6ecronoro pa3MHOXKEHHS.

10. Meiio3 — 0Opa3oBaHHE MOJIOBBIX KICTOK.

11. OcHoBHBIE 3TaBI SMOPHOTEHE3a XOPIOBBIX KUBOTHBIX.
12. Tumsl nocTAIMOPHOHATIBHOTO PAa3BUTHS JKUBOTHBIX
13. 3axons! HacnenoBaHus (1).

14. 3axoHsl HacnenoBaHUA (2).

15. ®opmbl HacNEeACTBEHHON H3MEHUYUBOCTH

16. ®opmbl MOTUPHUKAITMOHHOW N3MEHUYUBOCTH

PN DR DD =

Nel

TEXHUYECKHUE CPEACTBA OBYUEHUS (CPEACTBA UKT)

1. MynbpTUMEANIAHBIN KOMITBIOTED

2. MynbpTHMeUA POSKTOP
3. Dkpan
YUEBHO-IIPAKTUUYECKOE U YYEBHO-JIABOPATOPHOE OBOPYJIOBAHUE

Kommnexkt MmukponpenapatoB «O01mast OM0I0rus
Jlyna npenapoBanbHas
MUKpPOCKOI IIKOJIbHBII

H o

KommyiekT mocyabl W MpHHAAICKHOCTEH I MPOBEIeHHs J1a0OpaToOpHBIX paboT. Brirouaer
NoCy 1y, IpenapoBabHbIe IPUHAICKHOCTH, IOKPOBHBIE U MPEIMETHBIE CTEKIIa U JIp.

KomrmekT 00opyoBaHust 11 KOMHATHBIX pacTEHUI

Jlyna pyunas

Muxkpo nabopaTtopuu (5)

© N oo

Muxkpockor: «buHom»
MOJEJIA:

1. CrpoeHue KIETOK pacTeHUH U JKUBOTHBIX
2. Monexynst JJHK

JUHAMHUYECKHUE ITIOCOBUS:

1. MosorubpuaHoe u TUTHOPUIHOE CKPEITMBAHUE
2. HemnonHOoe TOMUHHPOBAHUE
3. T'pynmsl kpoBu



CremieHHOE HaclIeJ0BaHue N'eHOB
buocunTe3 Oenka

Muto3

Metiio3

No ok

JlutepaTypa u cpeicTBa 00y4YCHUS:

[Tporpamma: [Tporpamma o Guostoruu asist o0IIe00pa3oBaTeNbHBIX MKOMI (COOpHUKBHOIOTHS.
Pa6oune nporpammel. [Ipenmernas muaus yaeOHUKOB «JInHust sxu3Hm». 10—11 kimaccer: yueo.
nocoowue s 001eodpa3oBaTeNIbHBIX. OpraHu3anuii: 6a3oBeiii yposens / B. B. Ilaceunuk, I'. T'.
[lIBenos, T. M. EbumoBa. — M. : IIpocBemenne, 2020

Yueonuk: buomorus. O6mas 6uonorust. 10-11 xi1.: yueOHUMK 1y1s1 00111I€00pa30BaTEIBHBIX
yupexaenuit / A.A.Kamenckuii, B.B.ITaceunuk, A.M.Py6mos: - M., [Ipocemenue. 2022 .

AJI YYUTCIIA

1. Amnacracosa JLII. O6mas 6uonorus. J{ugaktuueckue Matepuansl. — M.: Benrana-I"pad,
2018.

2. borpanosa T.JI., CononoBa E.A. buonorus. CripaBOYHUK 151 CTAPIICKIACCHUKOB U
noctynaronmx B By3sl. — M.: ACT-nipecc, 2019.

3. Bbonrosa M.B. Coopuuk 3aaa4 no ob1ieit Ouonoruu uis noctynaroumx B BY3er. — M.:
Omnukce 21 Bek, 2019.

4, 3axapoB B.b., MamonToB C.I'., Counn HU. O6mas 6uonorus: Yue6. st 10 — 11 k.
obmeobpazoat. Yuel. 3apenenuii - M.: [Ipoda, 2021.

5. Puc 3., Crepabepr M. Ot kiteTok k atroMam: MinmocTpupoBaHHOE BBEJICHUE B

MOJIEKYJIsSIpHYI0 Ouosoruro: Ilep ¢ aarn. — M.: Mup, 20109.
6. CyxoBa T.C., KoznoBa T.A., Counn H.W. O6mias 6uonorus. 10 — 11 ki.: Pabouas
TeTpaab K yueOHuKy / moxa pen. B.b. 3axaposa. — M.: JIpoda, 2020.

7. Ypoku obmeit 6uonoruu: [locobue nns yuurens / B.M. Kopcynckas, I'.H. Muponenko,
3.A. MokeeBa, H.M. Bep3umun. — M.: IIpocBenienne, 20109.

8. Kpukcynos E. A., Ilaceunuk B. B. Dxonorus. 10 (11) knacc: Yueb. misa 6meodpazosar.
yue0. 3aBeicHHi. 5-¢ u3M., mopad. M.: JIpoda, 2020. — 256 ¢

9. Peiimepc H. @. Kpatkuii ciioBaps Onosioruueckux TepMuHoB: KH. s yuurens. — 2-e
u3n. M.: [Ipocemenue, 2020. — 368 c.

10. Peiimepc H. @. Hauana skonoruueckux 3Hanuil.M.: M3natenscteo MHOITY, 2021. —
261 c.

11. Ounukionenusa miag nereit. ['nas. Pen. B. A. Borogun.M.: ABanta+, 2021. — 448 c.

12. Bepzunun H.M., Kopcynckas B.M. O6mmas Meronrka npenojaBaHusi Ouonoruu. — M.:
[Tpocsemienue, 2020.

13. 3axapoB B.b, Mycradun A.I'. O61mas 6uonorusi: TecThl, BOIPOCHI, 3a1aHus. — M.:
[Tpocsermienue, 2023.

14, Npanosa T.B., Kaiunosa I'.C., MsirkoBa A.H. COopHuK 3a1anuii o oO1ei 6noaorun. —
M.: IIpocBemenue, 2022.

15. Mumnna H.B. 3aganus ans camocrosiTenbHOM paboTsl o obmeit ouonoruu. 11 kiacce. —
M.: TIpoceemenue, 2019.

16. [umkunckas H.A. T'enetuka u cenexuus: Teopus. 3aganus. Oteersl. — Caparos:
JIunei, 2020.

I[OHO.TIHI/ITCJ'[BHaﬂ JuTreparypa JJjid yYaluxcs:



1. M.B.Bricorikas TpeHaxep 1mo o0rieit ononorun s yaammxcs 10-11 kiraccoB u mocTymnaronmx B
BVY3s1. Tpenuposounsie 3agaun — Bonrorpaa: Yuutens,2019.

2. M.B.Bgicorkas O6mas ouosorus 9-11 kinacchl: pa3HOYPOBHEBBIC YIIPAXKHEHUS U TSCTOBBIE 33 1aHUS—
Bomnrorpaa: Yuutens,2018.

3. T.A.Adonuna. I[IpakTndeckoe nocodbue ¢ 3ananusimMu. - M.:dopym-untpa, 2019

4. I'.'.JIepuep. Ypoku omonoruu. Obmas 6umomorus. 10-11 kmaccel. TecTsl, BOIIPOCH, 3a1adn.- M.:
Dkemo,2019

5. B.B. Ilaceunuk ABTOpCKas mporpamma cpemHero (IoJHoro) odmero oopasosanus mo ouomornu 10-11
kiaccel. — M.: Jlpoda 2019

6. M.B. Onganosuy, H.U. Crapukosa,E.M. I'amxuera, E. }0.11]exukosa buonorus 5-

1 1kmacchl:pa3BepHyTOE TeMaTUUYECKOE TIaHupoBanue — Bonrorpaa: Yuurens, 2019

S mo3naro mup; Jlerckas sanmknonenus: AMpuodun. Asrop b.®.Ceprees; - M.: OO0 «Ddupma
«M3narensctBo ACT»»; OO0 «Actpenby, 2011. — 480 c.: wi.; JlabopaTtopHsIii MpakTHKyM. bruosmorus 6-
11 xnacc (yuyeOHOE 3JIEKTPOHHOE H3IaHKe).

7. J1.B.Copokuna. Tematuueckue 3a4€thl mo Ouosoruu B 10-11 knaccax - M.:Cdepa,2018

8.«Enunas xomnekius [{uppossrx O6pazoBatensHbIXx PecypcoBy» (Habop 1udpoBbIX pecypcoB K
yueOHukam nuaun [lonomapesoii 1.H.) (http://school-collection.edu.ru/).

9.www.bio.1lseptember.ru— rasera «bruoaorusb -npunokeHne K «1 ceHTIOps».

10.http://bio.1september.ru/urok/ -Matepuaisi k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3JIaH CaiT,
OBLTH OMyOJIMKOBaHEI B Tazere "buonorus". ABTopamu caiiTa mpozenana 0ompIas paboTa 1mo
CHCTEeMAaTH3UPOBAHUIO T'a3E€THBIX CTATEH C y4ETOM IIKOJIBHON Y4eOHOU IIPOrPaMMEI IO TIPEIMETY
"buonorusa".

11. www.bio.nature.ru — Hay4Hbie HOBOCTH OUOJIOTUH

12.http://ebio.ru/ - InexTponusIit yueOHUK «bronorus». ComaepKUT Bee paszeibl OU0JIorun: OOTaHHKY,
300JIOTHIO, aHATOMHUIO U (PH3HUOJIOTHIO YEIOBEKA, OCHOBBI IIUTOJIOTHUH ¥ TEHETHUKH, IBOJIFOIIMOHHYIO
TEOPHIO M KOJIOTHI0. MOXKET ObITh PEKOMEH/I0BaH YJAIIUMCS JJIsl CAMOCTOSTEIBbHOM pabOTHI.

13.http://www.gbmt.ru/ - Tocymapcteennsiii Bruogorndeckuii myseit um. K. A. Tumupsizesa.
BupryansHsle sxckypcun: JKuBoTHbIe B MH(Dax U nereHaax, JKuBOTHBIE-CTPOUTENH, 3a00Ta O IOTOMCTBE,
OnacHelie )xuBoTHBIC. [{ndpoBbie Komuu HoH/a My3est MOTYT OBITh HCITOJIb30BaHbI B KAUECTBE
WJUTIOCTpalUif

IIpoexTsi:

Ilpoexm Ne 1 «buonozcus 6 npogheccusnx»

Ilpoexm Ne 2 «Ucmopusa omkpoimus /IHK u PHK)

Ilpoexkm Ne 3 «Hcmopus omKpoimua 6umamunos. 3a0071€6aHUsA, C6A3AHHbIE C
He00CmamKom 6UMAaMUHO8)

Ilpoexkm Ne 4 «Mukpockonuueckue 8pazu 4eji08exKa)

Ilpoekm Ne 5 «Imom youeumenbHblil XeMOCUHME3)


http://school-collection.edu.ru/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://ebio.ru/
http://www.gbmt.ru/

KOHTpOJILHO-I/I3MepI/ITe.]ILHl)Ie MaTepuaJbl.

TeKkcT KOHTPOJILHOM PadoThI MO TeMe «KOCHOBBI IUTOJIOTHM
1. 3akonumre ppa3sy: «Hayka, nzyvaromas Handosee o01IMe 3aKOHOMEPHOCTH Pa3BUTHUS
OpraHUYECKOr0 MUPA, HA3bIBACTCA ... ).
2. Bce nmnpuBenéHHbIE HHXKe XHMHYECKHE JJIEMEHTbI, KpOME [IBYX, SIBIISIFOTCS
OpraHOrcHamMu. OHpCI[eJII/ITe ABa IMpHU3HAKa, «BbITAAA0IMUX) U3 O6IJ_I€F0 CIIMCKa, 1 3aIlIMIINTC B
OTBCT LII/I(I)pr, oL KOTOPbIMU OHU YKa3aHbI.

1) Bomopon 4) xa0p
2) a3ot 5) KuCIOpOI
3) Mmaruui

3. BbliOepuTe TPpU NpaBUJIbHBIX 0TBETAa U3 LIECTH MPeIJI0KEHHBIX.

K nonucaxapugaM oTHOCATCS

1) TI'nroxosa 3) TI'mukoren 5) Kpaxman

2) Uemtronosa 4) Je3okcupubo3a 6) Caxapos

4. BcraBbTe B TeKeT «CTpoeHue U QyHKIHUU OEIKOBY MPOIYIEHHBIE TEPMUHBI U3
MIPEIOKEHHOTO TIEPEUHS, UCTIONIB3YsI 1151 TOTO IU(POBBIE 0003HAYCHUS. 3AIUIINTE B TEKCT
U (PbI BHIOPaHHBIX OTBETOB, @ 3aTE€M MOJIYYHBLIYIOCS [IOCIEI0BATENBHOCTD UMD (0 TEKCTY)
BIIUILINTE B IPUBEJICHHYIO HIKE TaOJIUILY.

Mosekysbl O€lKOB COCTOAT U3 OOJIBLIONO YHCIIAa MOJIEKYI (A), coenMHEHHbIX
B JUIMHHBIC LIENH 3a CYEeT 00pa30BaHMs MHOKECTBA (b) cBazeit. boabmuHCTBO
OEJIKOBBIX HUTEH 3aKpyYUBAIOTCS B CHUPAib, KOTOPas MOXKET HIPUHATH GOpMY
(B). Ilox Bo3neiicTBueM TeMnepaTypbl MM XUMHUYECKUX BEIIECTB TAKUE IPOCTPAHCTBEHHbIE
CTPYKTYpbI MOT'YT pa3pyliarbes. J[aHHOE sIBI€HNE OJYyYnIIO Ha3BaHUe D).

CHnucoK TepMHUHOB.

1) T'noGyna

2) Tmokosza

3) AwmwmHOKHCITOTA
4) Bopopoanas

5) IlenTuaHas

6) Xpomocoma

7) JIucconuanus
8) Jlenaryparus



5. ConocraBb H300pa’keHUs C HA3BAHHEM OPraHOM/Ia KJIETKH M €ro XapaKTepUCTUKOM.
3anoHu Tadaunny.

Ha3zBanue opranonna Howmep uzobpaxenus bykBa, xapakrepusyromas
OpraHouj

MuroxoHapus

Snpo

Knerounslii ieHTp

Pubocoma

SIIC

a 0 B r I

XapakTepucruka:

1. Camble ManieHbKHE IO pa3Mepy KIETOYHbIE OpraHellIbl, COCTOSIINE U3 2 cyOUacTHIL.

2. Camas KpymHasi opraHesuia KJIeTKH, 3aKII04eHHas B 00010YKy U3 2 MeMOpaH,
IPOHU3AHHYIO IOPaMH.

3. BHYTpHKIIETOYHBIN OpraHou I, IPEACTABISIOMNI cO00i pa3BETBICHHYIO CUCTEMY
COCIMHEHHBIX MEX Ty OO0 KaHAIOB M MOJIOCTEH, OTPAaHUYCHHBIX OAMHAPHON MEMOpaHOH.

4. OpraHous cOCTOUT U3 Hapbl HEHTPHOJEH U HEHTPOoCcepbl, 00pa30BaHHON pauaIbHO
OTXOJAIIUMHI TOHKUMHU (puOpuIamMu

5. JIByMeMOpaHHbIe OpraHeibl KIETKH, B KOTOPBIX MJIET 3arlacaHle SHEPTUU B BUAE MOJIEKYII
ATO.

6. PaccmoTpuTe Ki1accupuKanuio cnoco00B NMUTAHUA OPraHU3MOB. 3aNUIIUTE B OTBETE
NPOMYIIEHHBIH TEPMHH, 0003HAYEHHBIN HA CXeMe BOMPOCUTEIbHBIM 3HAKOM.

doToTpodbl

H

aBToOTPOGbI

XemoTpodbl
cnocobsl
nUTaHuA

H

canpoTpodsl

[

retepoTpodbl

‘M

Ortser:
7. BelnoJsiHUTE 3aJaHUSA, MCI0JIb3Y PUCYHOK.




a) Kakoii nporiecc n3o00paxeH Ha pucynke? Jlaiite onpeneneHue mpoueccy.

0) 3akoHuuTe (pasbl:

L4 IMpOoHECCC pa3I0KCHUA BOABI IO JIeicTBHEM OHCPIrUHr COJIHCYHOI'O CBCTA -

e  10OOYHBIN MPOIYKT, BBIACISIONIMICS B OKPYKAIOIIYIO CPENY - ;

o IpOUCXOOUT npeo6pa30BaHHe OHCPIrun CBCTA B
B) 3anuImTe UTOroBoe YpaBHCHHC IIpoLecca:

8. YcraHoBHTE COOTBETCTBHE MEKIY IPU3HAKAMH OOMEHA BEIICCTB U €ro ATAllaMu:

[Ipu3naku

Dranel

1.BemecTBa OKUCIISIOTCS
2.BeH_[eCTBa CHUHTC3UPYIOTCA

3.3Heprus 3anacaercs B Mosekynax ATO

4.5Heprus pacxoayercs
5. B IPOIIECCE YYACTBYIOT PUOOCOMBI

6.B Ipoliecce y4acTBYIOT MUTOXOHAPUHI

A) mmactTudeckuii 0OMeH
b) sHeprernueckuiit oOMeH

9. MoanmumuTe HA3BaHUE MOJIeKYJ. CpaBHUTE N300PaKEHHbIE MOJIEKYJIbI, 3aTI0JTHIB
tabnuny. [lpusHaku 1 cpaBHEHUS OIPEEIUTE CAMOCTOSITENBHO.

IIpusnax

a) 6)




) B 6)

10. PaccmoTpute KNeTKU opraHM3moB, NpeAacTaBieHHble Ha pPUCYHKaX. Onpeaenunte, KakKMM
OpraHM3mMam NpUHaAAEeXKaT N300 paXKEHHbIE KNeTKU. YCTAaHOBUTE COOTBETCTBME MEXKAY NPU3HAKOM
OopraHvM3mMa u KNeTKoM, A1A KOTOPOTro OH XapaKTepeH.

a) 6)

MpusHaK opraHnama

1) AHK 3amKHyTa B BUAe KoJibLa

2) no cnocoby NuMTaHuUA —aBTOTPOGbI UK reTepoTpodbl

3) Knetkn nmetot opopmaeHHoe AAP0

4) AHK nmeeT nnHenHoe cTpoeHune

5) B KNETOYHOW CTEHKE MMEETCA XUTUH

6) AgepHOEe BELLECTBO PACMO/IOKEHO B LMTONIa3me

11. Pemnre 3amauy. /[Be nenu monexyinsl JJHK ynepxuBaroTcs npyr npoTus apyra
BOJOPOAHBIMHU CBSI3IMU. ONpPEeIUTe YUCI0 HYKJIEOTHIOB C aICHUHOM, THAMUHOM, T'YaHUHOM,
uTo3uHOM B MoJiekyne JIHK, B koTopoii 36 HyKJICOTHIOB COSAMHSIOTCS MEKIY co00i Tpems
BOJIOPOJHBIMU CBS3SIMH, U 18 HYKIIEOTHIOB — IBYMS BOJOPOAHBIMH CBSI3AMU. OObICHUTE
[IOJIyYEHHbBIE PE3YyJIbTATHI.

12. Pemure 3aauy. B nporecce TpaHckpumiuu yqactBoBaio 150 HyKJI€OTH/IOB.
Ornpenenurte YuCiI0 aMUHOKHUCIIOT, KOTOPbIE KOAUPYIOTCS STUMU HYKJICOTHIAMHU, a TAK)KE YUCIIO
1-PHK, KoTOpBIE OyayT yUyacTBOBAThH B TPAHCIISIIMU, YUCIO TpUILIeTOB B MoJekyne JTHK,
KOTOpBIE KOIUPYIOT 3TOT Oenok. OTBET MOSICHUTE.

13. Pemure 3amauy. Cxonbko Monekyn AT® OyaeT CHHTE3UPOBAaHO B KJIETKAaX dYKapHOT Ha
Ka)XJIOM 3Tare SHEPreTHIeCKOro 0OMeHa MPU OKUCICHUHU (parMeHTa MOJIEKYJIbI TJINKOTEHA,
cocrosmiero u3 20 0CTaTKOB TITIOKO3HI.






