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INOACHUTEJIBHASA 3AIINCKA

Paboyas mporpamma 1o Kypcy BHEYpOUHOH AEATENbHOCTH pa3paboTaHa ¢ yuéToM TpeOOBaHHIA
CJICIYIOIINX HOPMATUBHBIX IOKYMEHTOB:

1. 1. ®denepanbhoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumn;

2. Ipuxazom MunucrepctBa npocseuienuss Poccuiickoit @enepammu ot 31.05.2021 1. Ne 287 «O6
YTBEP)KICHUHU (peliepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHapTa OCHOBHOTO OOIIETO
o0Opa3oBaHus);

3. IIpuxaza MunuctepcrBa mpocsemeHust Poccuiickoit @enepamun ot 18.05.2023 Ne 370 «O06
yrBepxkaeann denepanbHoi 00pa3zoBaTEIHLHON MPOTPaMMBl OCHOBHOTO OOIIETO 0Opa30BaHuUs;

4. Canwrapasix mpaBun CII 2.4.3648-20 «CaHUTapHO-3MIUEMHOJIOTHYECKHE TPEOOBaHUS K
OpraHu3alUsiM BOCHHMTAHUS U OOYYEHHUs, OTAbIXa U O3J0pPOBJICHHS JeTeH U MOJOLECKU»,
YTBEPKJICHHBIX MOCTAaHOBJIEHHUEM [JIaBHOTO rOCyJapCTBEHHOTO CAHUTApHOTO Bpada Poccuiickoi
deneparuu ot 28.09.2020 Ne 28 (nanee- CI12.4.3648-20);

5. Canutapusbix npasui 1 HopM CanlluH 1.2.3685-21 «'urnennyeckrie HOpMaTUBHI  TPeOOBAHUS K
obecrieyeHnto 6e30mMacHOCTH U (Win) O0e3BPEIHOCTH /ISl YeloBeKa (PakTOPOB CPebl OOMTAHUS»,
YTBEPKJICHHBIX ITOCTAaHOBJICHHEM [ JIaBHOI'O rOCYyIapCTBEHHOIO CaHMTapHOro Bpada Poccuiickoit
®epnepaunn ot 28.01.2021 Ne 2 (nanee - CanlluH1.2.3685-21);

6. OcHOBHOIT 00pa3oBaTEIbLHON MPOTPaMMBI OCHOBHOTO obmiero oopazoBanus ['BOY mkonsr Ne 199
[Tpumopckoro paitona Cankr-IlerepOypra (mpuka3 ot 29.08.2024 1. Ne 93).

[Ipumepnas oOpa3zoBaTenpHas IMporpamMma no ydeOHOMy Kypcy «EcrecTBo3HaHume» (nanee —
mporpamma) paspabotaHa Ha OCHOBE (YHIAMEHTAIBHOTO SApa COACpP)KaHUA OOIIero oOpa3oBaHMII,
TpeOOBaHUI (enepaabHOr0 TrOCYIapCTBEHHOTO0 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO OOIEro
o0Opa3oBaHHUsl K pe3yjibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelbHONW MpPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHus 1O BCEM Y4eOHBIM IpeaMeTaM (B yacTu TpeOOBaHUM K pe3ylbTaTaM y4eOHBIX MPEeIMETOB
€CTECTBCHHO-HAyYHOTO IMKJIa — Owomoruu, Gusuku, xumuu), I[Iporpammel ¢GopMupoBaHUs
YHUBEPCAJIbHBIX YUCOHBIX ACHCTBUI.

B  mporpamme coOmromaercs  MPEeMCTBEHHOCTh C  (pemepalnbHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM HAUYaJIbHOTO OOLIEro 0O0pa30BaHUS; YYHUTHIBAIOTCS BO3pacTHbIE U
MICUXOJIOTHYECKHE OCOOCHHOCTH yJallluXcsl KI1acCOB, MEKITPEMETHBIE CBSI3U.

[IporpamMma BKIJIIOYAET MOSICHUTEIBHYIO 3aMUCKy, B KOTOpPOW paCKpbIBAIOTCA LEIH H3yYCHHUS
€CTECTBO3HAHMUS, JaeTCs 00111asi XapaKTepPUCTUKA U OTPEEIIIeTCS MECTO yueOHOro Kypca

«EcTecTBo3HaHMe» B yueOHOM IJIaHE, PACKPBIBAIOTCS OCHOBHBIE OIXOABI K OTOOPY CONEpKaHMS.

[IporpaMma ycTaHaBIMBaeT IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM
IpOTrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHUsI 110 €CTECTBO3HAHUIO.

[Tporpamma omnpenensieT coaep:kaHue yueGHOro Kypca 1o rojiaM 00y4eHus ¢ yKazaHueM PUMEPHBIX
4acoOB HA Ka)KJbIi pa3ell.

Ienn n3yvenus: yueoHoro kypca «EcrectBosHanue»

[Iporpamma yuebHOTO Kypca «EcTecTBO3HaHME» pa3paboTaHa JyIisl OpraHW3aIUi, PeaU3yIOIINX
POrpaMMbl OCHOBHOT'O O0OIIIETO 00pa30BaHUS.

CopepxaHue TMpPOrpaMMbl HalpaBiICHO Ha JOCTHKEHHE pe3yJbTaTOB OCBOCHHS OCHOBHOM

o0pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHWs B YacTH TpeOOBaHUM, 3aJaHHBIX
dbenepalbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro oOpa3oBaHMs K
peIMeTaM €CTeCTBEHHO- HAyYHOTO IHKIIA.
CopepxaHue NporpaMMbl HUMEET OCOOCHHOCTH, OOYCJIOBIIEHHBIE, BO-TIEPBBIX, 3aJauyaMu pPa3BUTHS,
OoOydYeHHUsI U BOCITUTAHUS y4alIUXCsl, 3aJaHHBIMU COIIMALHBIMH TPEOOBAHUSMHU K YPOBHIO Pa3BUTHS MX
JMYHOCTHBIX M TO3HABATEJIbHBIX KayeCTB; BO- BTOPBIX, MPEAMETHBIM COJEP>KaHUEM OCHOBHOT'O OOIIETO
o0pa3oBaHUs; B-TPETHUX, ICUXOJIOTHUYECKUMH BO3PACTHBIMU OCOOCHHOCTSIMH 00yJaeMBbIX.



Conepxanne nmporpammsl kKypca «EctecTBo3HaHUE)» HeceT B cebe OONBIIONH BOCIUTATEIbHBIA TOTCHIIUAT.
BocnuteiBaromast QyHKIus Kypca 3akiiodaeTrcs B (OPMUPOBAHHH Yy OOYYAOMIMXCS IMOTPEOHOCTH
MO3HAHUS OKPYKAIOIIET0 MUpPAa U CBOHMX CBSI3€M C HUM: DKOJIOTMYECKH OOOCHOBAHHBIX MOTPEOHOCTEH,
WHTEPECOB, HOPM M TIPABHIL.

«EcrecTBO3HAHUE)» — WHTETPUPOBAHHBIN KypC, MPU3BAHHBIN OKa3aTh COACPKATECILHO-/IEATEIHBHOCTHYIO
MO/IJICPKKY OCBOEHHUSI TpOrpaMm 1o ydeOHbIM mpeameraM «buomorus» u «l'eorpadus», obecreunTsb
MPOMEACBTHUCCKYIO COJEPXKATSIbHYI0 OCHOBY JJIsi TOCIEAYIOIIEr0 CHCTEMAaTHYECKOTO W3YYCHUs
npeaMeToB «Xumus» u «Pusnkay. MHTErpammsi pa3aIudHbIX €CTeCTBEHHO-HAYYHBIX 00JIacTel 3HAHUSA
OCHOBaHa Ha TPEJCTABICHUU O €IUWHCTBE MPHUPOABI U OOIIEM MJisi BCEX E€CTECTBEHHBIX HAYK METOE
MTO3HAHUS.

B cBs3u ¢ atuMm usydenne kypca «EcTecTBO3HAHWE» B OCHOBHOW IIKOJIE HAMPABICHO Ha JOCTHKEHUE
CIEAYIOUIUX LEIEH:

— MIPOIEICBTUKA OCHOB OMOIOTHH, XUMHUH, (PU3UKH;

— (dhopMHUpOBaHKE TEPBOHAYAILHOTO TPEACTABJICHUS O METOJaX HAyYHOTO TO3HAHUS TPHUPOJIBI,
[[EJIOCTHOTO B3TJIsiIa HA MUD;

— (dhopMHUpOBaHKE SJIEMEHTAPHBIX YMEHHUH, CBSA3aHHBIX C BBIMIOJHEHHWEM Y4eOHOro J1abopaTOPHOTO
HCCJICIOBAHMS;

— (dhopMHUpOBaHKE Yy YUAIIMXCsl YCTOMYUBOTO MHTEpEca K MPEAMETaM €CTECTBEHHO-HAYYHOTO IMKJIa
(x Ouonoruu, XuMuH, HU3KKE);

— BOCIIUTAHUE OTBETCTBEHHOTO M OEPEKHOT'O OTHOIIEHUS K OKPY KaIoIIeH mpupoae, GopMUpOBaHUE
9KOJIOTUYECKOTO MBIIILJICHHUS.

Mecto yuyedHoro kypca «EcrecTBo3HaHUE» B y4eOHOM ILIaHe

OO0s3aTenbHasl 4acTh y4eOHOro IUTaHa TPUMEPHONW OCHOBHOM 0Opa3oBaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHus peyCMaTpUBaeT U3ydeHHE MpeaAMeToB «buonorus» u

«leorpadusi» B 5—6 wmaccax. CucTeMaTHueckoe HW3yYEHHE JPYTUX YYEOHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIa B OCHOBHOM IIKOJIe HAYMHAETCS MO3kKe: ¢ 7 Kiacca — (hu3mky, ¢ § Kiacca
— XUMHH.

B COOTBETCTBUU C y4eOHbBIM [JIAHOM Kypcy «EcrecTBO3HaHUE»
MPEIIIECTBYET y4eOHBIN npeaMet «OKpyKarouui MUApP», BKIIOYAIOUIMNA HEKOTOPbIE 3HAHUS U3
obnactu Ouonoruu, PU3UKHU, XUMHUU, aCTPOHOMUH.

VY4eOublii Kypc «EcTecTBO3HaHNE» BBOAUTCS Ha YPOBHE OCHOBHOI'O 00111er0 00pa30BaHus B KAUeCTBE
WHTETPATHUBHOTO JIOTIOJIHEHUS K ydeOHbIM mpeameram «buonorusi», «[eorpadus» u  Kak
MPOMNEeAeBTUUECKUNA KypC B OTHOIIEHUH Y4eOHBIX MpeaMeToB «Du3uka» u « XuMus».

[Iporpamma mo ecTecTBO3HaHUIO 6 KJIACCOB COCTaBIIeHA M3 pacueTa o0Imiel yueOHOW Harpy3ku 34
yaca 3a roja oOydeHus: 1 qac B Heenmo B 6 kitacce. Bpemst Ha maHHBIN Kypc oOpa3oBaTeabHas OpraHu3aIus
MOJKET BBIJEIUTH 3a CYET YacTH y4eOHOro IuiaHa, (GOPMUPYEMOH YYacTHHKAMH OOpa30BaTEIBbHBIX
OTHOILICHUH.

O0mas xapakTepucTuKa y4eOHoro kypca «EcrectBo3HaHmne»

Beimonsss MIPONENECBTUYECKYIO POJIb, Kypc «ECTECTBO3HaHME» COINEPKHUT  CHCTEMHBIE
3HaHUA. bonblioe BHUMAaHNUE B HEM yIEJSIETCS IPEEMCTBEHHBIM CBA35IM MEKy HAYAJIBHOM M OCHOBHOM
LIKOJIOW, HWHTErpalyu 3HAHUM BOKPYr BEIYyIUMX UIEH, OINPENCIIONUX CTIPYKTYpY Kypca H
CHOCOOCTBYIOMIMX (POPMUPOBAHMIO IIEIOCTHOTO B3IJIs11a HA MUp. B Kypce aroTcs nepBble  MpeAcTaBIeHUsS
0 TAaKMX IOHATHAX, KaK «Macca», «B3aUMOJCUCTBUEY», «CHIIA», <«QHEPrUsL», «aTOM», «MOJEKYJay,
«XUMHUYECKHUH d11eMeHT». [loirydaeMble ydamuMucs CBEICHMS O BEIIECTBAX M MX IPEBPAIICHUAX MOTYT
CIIY’)KUTh TIEPBOHAYATILHON OCHOBOH IS TIOCTEIICHHOTO OCO3HAHUS UJIEU O TOM, YTO MaTepus U (hOpMBbI ee
JIBI)KEHUS BCETJ1a B3aMMOCBSI3aHbl, YTO 0OBEKTHI IPUPOABI 00PA3YIOT LETOCTHBIE CUCTEMBI, OTHOCUTEIBHO
YCTOWYHMBBIE, HO B TO K€ BpeMs AuHaMuyHble. Hapyiienue 310l IMHaAMUYECKOW YCTOMYHMBOCTH CUCTEM
MOJKET TPUBECTU K HEXEJATENbHBIM NOCHCACTBUAM. OCO3HAaHHE JTOM HMIEU Ba)KHO I NOHMMAHHUSA
HKOJIOTHUECKUX MpobsieM. HTerpanus pa3muuHbIX €CTECTBEHHO-HAYYHBIX 00JacTeil 3HaHU OCHOBaHA Ha
NPEJCTAaBICHUN O EIUHCTBE INPHUPOAbI U OOLIEM [Js BCEX ECTECTBEHHBIX HAYK METOJIE IO3HAHMA.
CopnepxaHue JaHHOTO Kypca CTPOUTCS Ha OCHOBE AESTEIbHOCTHOIO MoAXxoAa. BopieueHnue yvamumxcs B
pa3HOO0pa3Hyl Y4eOHYIO, MCCIEIOBATENbCKYI0 U MPAKTUYECKYIO AEATEIbHOCTh SIBIISICTCS YCIOBHEM



npuoOpeTeHus] TPOYHBIX 3HAHWW, NpeoOpa3oBaHUS UX B YOEKACHUS W YMEHHUS, CTAaHOBIICHUS
OTBETCTBEHHOCTH KaK YepPThl JTUUHOCTH.

[INIAHWUPYEMBIE PE3VYJIbTAThBI

OCBOEHUMA OBYUHAIOIIMMUCA YUEBHOI'O KYPCA

«ECTECTBO3HAHUE»

OcBoenune y4yeObHOro Kypca «EcTecTBO3HaHHME» B OCHOBHOHM IIIKOJIE HAMPABICHO Ha JOCTHKCHHE
O6y‘-IaIOH_II/IMI/IC$I JIMYHOCTHBIX, MPCAMCTHBIX W MCTAIPCAMCTHBLIX PE3YJIbTATOB OCBOCHUA OCHOBHOH
00pa3oBaTebHON MPOTPaAMMBI.

JINYHOCTHBIMHU pe3yIbTaTaMH M3yYeHHs Kypca

«EcrecTBO3HAHUE) SABISIOTCS:

— pasBuTHE MO03HABATEJbHBIX WHTEPECOB, HHTEJUIEKTYalIbHBIX M  TBOPUYECKHX
CHOCOOHOCTEH yuaIuxcs;

— dbopMHpOBaHHE MOTHBAIIMM K H3YYEHUIO B JajdbHEHIIeM OWOJIOTHH, XUMHUH, (DU3UKH,
ACTPOHOMHU;

— BOCIIMTaHHUE OTBETCTBEHHOT'O OTHOIIEHHUS K MIPUPOJIE, OCOZHAHUE HEOOXOAUMOCTH 3alUThI
OKpY>Karolleu Cpebl;

— dbopMupoOBaHKE TUYHOCTHOTO OTHOILIEHUS APYT K APYTY, K YUUTEIIO.

MeTtanpeaMeTHBIMU pe3yIbTaTaMH U3yYCHHS Kypca SIBISTFOTCSI:

— OCBOGHHE TIPUEMOB  HCCIEIOBATEIbCKOM  NEATENBHOCTH  (COCTaBIIEHHWE  IUIaHa,
UCIIOJIb30BaHUE MPHUOOPOB, (POPMYIHPOBKA BHIBOJIOB U T. I1.);

— dbopMupoBaHHE MPUEMOB PabOTHI ¢ MHPOPMALIUEH, TTPEACTABICHHOW B Pa3InyHON dopme
(TabnuIbl, PUCYHKH, CXEeMbI, (OpMYIBl M T. 1.), HA PA3NUYHBIX HOcuTensx (kawuru, MaTtepHer, CD,
NepPUOANYECKUE U3JIAaHUS U T. 1.);

— pa3BUTHE KOMMYHUKATHBHBIX YMECHHA W OBIQJCHHE OIBITOM MEKIUYHOCTHOM
KOMMYHUKAIUU (BEJCHUE TUCKYCCUH, pad0Ta B TPYIIax, BRICTYINICHUE C COOOMIEHUSMH H T. 11.).

[IpenMeTHBIME pe3ylbTaTaMu U3ydeHUs Kypca «EcTecTBO3HAHUE) SBISIOTCS:

— OocBO€HHE 0a30BbIX €CTECTBEHHO-HAYYHbIX 3HAaHUN, HEOOXOIMMBIX HJIs JalbHEHIIEro
W3YYCHUS CUCTEMATHYECKUX KYPCOB €CTECTBEHHBIX HaYK;

— (dbopMuUpOBaHUE JIEMEHTAPHBIX UCCIIEI0BATENIbCKIX YMEHHUI;

— MPUMEHEHHE TTONyYEHHBIX 3HAHUN M YMEHHH JIJIS peIIeHHsI MPAKTUYECKUX 3a/1a4.

6 KJacc
BBITTyCKHUK HAy4UTCA:
i OGLHCHHTB CYH_IHOCTI: ITIOHATHA «aCTpOHOMI/ISI», xapaKTepnsoBaTb OCHOBHBIC JOTallbl

Pa3BUTHS aCTPOHOMHHU;

® YKa3bIBATb HA MOACIIN IMOJIOKCHUS COJIHLIa ¥ nadeT B ConHeyHon CHUCTEMC,

* IPOBOJWTH KJIACCU(HKAIMIO IUIAHET, CPAaBHMBATh IUIAHETHI 3€MHOM TIpYyNIBI Ha OCHOBE
0COOEHHOCTEH UX CTPOCHHUS;

* BBIICIISATH XapaKTepHbIC IPH3HAKH aCTEPOUIOB, KOMET, METEOPOB, 3BE3I;

* HAXOJUTh OCHOBHBIE cO3Be3a1s CeBEPHOTO MOIyIIApUs IPU OMOIIU KapThl 3B€3ITHOTO HEOA;

* BBIICTSITH OOBEKT W3y4eHHs OHOJIOTHH; XapaKTepH30BaTh OWOJNOTHIO KaK CUCTEMY HaykK;
pacKpbIBaTh 3HaUCHHE OMOJIOTHUECKUX 3HAHU;

* OOBSICHATH CYIIHOCTb MMOHATUHN «KJIETKA», «TKaHb», «OPraH», «cucTema OpIaHoOBY,
«IUTAHUE», «ABTOTPOPBI», «reTePOTPOPBI», «(poTOoCUHTE3Y, «IUIIEBAPCHUEY»,  «IBIXAHUEY,
«ra3000MeH», «OOMEH BEUIECTBY», «BBIACICHHUE», «PA3APAKUMOCTEY», «PEPIIEKC», «Pa3MHOKEHUEY,

«rameray, «ONBIJIEHUEY, «OIUIOAOTBOPEHUEY;

* IPUBOAMTH NIPUMEPHI BUAOB TKaHEH, OPraHOB, CUCTEM OPraHOB PACTEHHI M )KMBOTHBIX, HA3bIBATh
ux pyHKINY;

* XapaKTepU30BaTh *KUBOW OPraHU3M KaK OMOJIOTUYECKYIO CUCTEMY;

* CPaBHUBATh OCOOEHHOCTH aBTOTPO(HOTO U TeTepOoTPO(HOTO CIIOCOOOB MUTAHMUS;

* ONUCHIBaTh OCOOEHHOCTH IUTAHUS PACTEHUH, PACKPBIBATh CYIIHOCTh BO3AYLIHOIO M NOYBEHHOTO
IIUTaHUs PACTCHUN;

* 000CHOBBIBATh OMOJIOTUYECKYIO POJIb 3€JIEHBIX PACTEHU B IPUPO/IE;



* ONUCHIBATh MHUTAaHUE W THIIEBAPCHHE Y JKUBOTHBIX, BBIIEISITH OCOOEHHOCTH CTPOCHUS
MULIEBAPUTEIBHBIX CUCTEM KUBOTHBIX;

* Ha3bIBaTh M OMNUCHIBATH NPOBOJSIINE CHCTEMbl PACTEHHM M KUBOTHBIX; PACKPHIBATH POJIb
KPOBEHOCHOM CUCTEMBI, KPOBH B TPAHCIIOPTE BEIIECTB Y KUBOTHBIX OPTraHU3MOB;

* Ha3bIBaTh OPraHbl, YYaCTBYIOIINE B IIPOLIECCE JbIXaHUS PACTEHUN U KUBOTHBIX;

* Ha3bIBaTh OCOOEHHOCTH BBIIEJCHHUS Yy PACTeHUH M >KUBOTHBIX; XapaKTepU30BaTh 3HAUCHUE
BBIJICTICHUSI B KM3HU JKUBBIX OPTaHW3MOB; NMPHUBOJUTH JOKA3aTEIbCTBA TOTO, YTO OOMEH BEIIECTB —
BOKHEHIINI MPU3HAK )KUBOTO;

* XapaKTepU30BaTh CTPOCHHE OMOPHBIX CHCTEM DPACTEHUH U JKUBOTHBIX, OOBSCHITH 3HAUCHUE
OMNOPHBIX CUCTEM JUIsSl )KUBBIX OPraHU3MOB, BBIABIISITH NMPU3HAKU ONOPHBIX CUCTEM, YKa3bIBAIOLIUE Ha
B3aMMOCBSI3b UX CTPOEHUS C BBITOIHAEMBIMH (DYHKIIHSIMH;

* IPUBOJIUTH NMPUMEPHI U XapaKTEpPU30BaTh CIIOCOOBI IBUKEHUS KUBOTHBIX, MPUBOAUTH MPUMEPHI
HAJIMYUS IBUTATEIILHOM aKTHBHOCTH Y PACTEHUI; 00BSACHATH POJIb ABMKCHUS B )KH3HH )KUBBIX OPTaHU3MOB;
yCTaHaBIMBATh B3aMMOCBSA3b MEXKIY CPeloil OOMTaHUS U CIIOCOOaMHU MepeIBHKEHUS OpraHU3Ma;

* Ha3bIBaTh YaCTH PETYIATOPHBIX CUCTEM, OOBSICHATH POJb HEPBHOW W IHAOKPUHHOW CHUCTEM B
pPEeryisiliii  MPOLIECCOB KU3ZHEIECATEIIbHOCTH OPraHU3MOB, PEQIIEKTOPHBIN XapakTep MAeSITeIbHOCTH
HEPBHOW CUCTEMBI;

* IPUBOJUTH MTPUMEPHI ITPOSIBICHUS PEAKLUN PACTEHUI HA U3MEHEHHSI B OKPYXKAIOLLEH Cpeae;

* XapaKTepU30BaTh POJb PA3MHOKEHUS B JKU3HHU JKUBBIX OPTraHU3MOB; BBISBISATH OCOOCHHOCTH
0ecrosoro M IMOJOBOTO Pa3MHOXKEHHS; OINpeAessaTh MPEUMYLIECTBA IOJIOBOIO PAa3MHOXKEHHS Iepea
OecronbIM; Ha3blBaTh M ONKCHIBATH YAaCTH I[BETKA, YKa3blBaThb WX 3HAYEHHWE; JAENaTh BBIBOABI O
OHOJOTUYECKOM 3HaYEHHUH LIBETKOB, IJIOJIOB M CEMSIH;

* OIIUCBIBATH OCOOCHHOCTHU POCTA U PA3BUTHUS PACTEHUS; XapaKTEPU30BATh TAalbl HHAUBUIYAIEHOTO
pa3BUTHS PACTCHMUIA;

* BBIJICTISITH IIPEUMYILIECTBA BHYTPEHHETO OIJIOIOTBOPEHHUS;

* pacKpbIBaTh OCOOCHHOCTH pa3BUTHA KMBOTHBIX; CPaBHHMBATh IPSIMOE W HEMPSAMOE pa3BUTHE
YKUBOTHBIX;

* IPUBOJIUTH MPUMEPHI CUCTEM M KOMIIOHEHTOB, UX COCTABIIAIOIIMX; MPUMEPbl OMOIOTHYECKUX
CHUCTEM M KOMIIOHEHTOB, UX COCTABJISIOIIMX; Ha3bIBaTh €IMHULIBI CTPOCHHS KUBBIX OPraHU3MOB (KJIETKH,
TKaHU, OPTaHbl); BBIABIISATH B3aUMOCBA3b MEXKIY OCOOCHHOCTSIMU CTPOEHUS KIETOK, TKaHEH, OpPraHoB U UX
GYHKIUSAME; apTyMEHTUPOBATh Te3UC «JI1000 OpraHu3M — 3TO CIIOKHAS OMOJIOTHYECKAsi CHCTEMAY,

* IPUBOJIUTH IPUMEPHI OTKPHITHI XUMUU, OKa3aBIIUX BIMSHHUE HA Pa3BUTHE OMOJIOTHH, PU3UKH;

* OOBSCHATH CYIIHOCTh TOHSTHH «BEIIECTBO», «XHUMHUYECKOE SIBIICHHE)», «UUCTOE BEIIECTBOY,
«CMECB», «TOMOTI'€HHAsl CMEChY,

«TETEPOTECHHASI CMECHY;

* IPUBOJUTH MTPUMEPHI YUCTHIX BEILIECTB U CMECEH;

¢ IPOBOIUTH JIaGOpaTOpHLIe OIIBITHI ITO pPasaciICHUIO TOMOI'CHHBIX W TCTCPOICHHBIX
cMecelt;
* IPUBOAUTL  MPUMEPEL OTKPBITUH YYEHBIX, BHECIIUX CYIIECTBCHHBIM BKJIaJ B

pa3BUTHE XUMHUECKON HAYKH;
* Ha3bIBaTh OTIUYHUTEIbHBIC IPU3HAKY HAYYHBIX 3HAHHA,

* 00BSICHATD CYIIHOCTH MMOHSI TN «METOH HAay4YHOT'O IIO3HAHUA», «Ha6J'IIOI[eHI/IC>),
«OKCIICPUMCHT», «CpaBHCHHUC», USMCPCHULC», «OIMUCAHUCH, «KMOACITIUPOBAHUCH, «aToOM»,
«MOJICKYJIa», «XAMHAYECKUM JJICMEHT», «IIPOCTOEC  BCUICCTBO», «AJLJIOTPOIIUS», «CJIOKHOC
BCIICCTBO», «XHUMHUYCCKasA (popMyna», «HCOPraHN4YCCKUC BCIICCTBA, «OPraHu4CcCKuUc
BCIICCTBA», «MCTaJJIBI», CHEMECTAJJIBD), «HCOPTaHNYCCKUE BE€OICCTBa», «OKCHIBI»,

«KHUCJIOTBI», «KOCHOBAHU», «COJIN», KOPTAHUYECKUE BELIECTBAY;
* 0003Ha4YaTh HEKOTOpbIE XWMHUYECKHE DSJIEMEHThl JATUHCKUMHU OyKBaMHM M IPUBOAMUTH HX
MEXIAYHApOJHbIC HA3BaHUS,
* paCKpbIBAaTh IIPAKTUYECKOE 3HAYCHUE OTKPBITUS MEPUOAMYECKOrO 3aKOHA JUI1 Pa3BUTHUSA
XUMUYECKOU HAYKU;
* IPUBOJUTH IPUMEPBI TPOCTHIX U CIOKHBIX BEIIECTB, HAYYHBIX U TPUBUAJIBHBIX HA3BAHUM BEILIECTB;
* KJTaccu(UIMPOBATh BEIIECTBA HA METAJIbl U HEMETAJLIBI 10 (PU3NYECKUM CBOMCTBAM, IPUBOAUTH
IIPUMEPBI METAJUIOB U HEMETAJLIOB;



* XapaKTepU30BaTh CBOMCTBA U 3HAUCHHE KUCIOPO/Ia; XapaKTepH30BaTh COCTaB, CBOMCTBA U ()YHKITUU
atMocdepsl; 000CHOBBIBATh 3HAUEHHUE 3aIUTHI aTMOC(EPHI OT 3arps3HEHUS;

* IPUBOJUTH TPHUMEPHI M OINKCHIBATH CBOWCTBA HEKOTOPHIX OKCHJOB, KHCIOT, OCHOBaHUM
(TUIPOKCHUIIOB) U COJICH; MPUMEPHI MPUMEHEHHUST OKCHUIOB, KUCIIOT, OCHOBAaHUH (THIPOKCHUIOB) M COJICH;

* XapaKTepU30BaTh CBOMCTBA U 3HAYCHHUE BOIBI;

* IPUBOAMTH IPUMEPHI U OITUCHIBATH CBOMCTBA HEKOTOPHIX OPTaHMUECKUX BEIICCTB;

* XapaKTepU30BaTh OMOJIOTUIECKOE 3HAUCHUE YTIIEBOIOB, OCIIKOB, )KUPOB (JTUIHI0B) U HYKJICHHOBBIX
KHCJIOT;

* IPUBOJIUTH  TIPUMEPHI 9acTO HCTOJIb3YEMBIX B OBITY OpraHNYECKHUX BEIIECTB;

* OOBSCHATH CYIITHOCTD MOHATHHA «(PU3UIECKOE SIBJICHUEY, «DUZHIECKOE  TEIIO», «puznueckas

BEIIMUMHA», «U3MEPEHUEY, «IPSIMOE H3MEPECHUEY», KKOCBEHHOE U3MEPEHHEY;

* PaCKpBIBaTh 3HAYCHHE HM3MEPEHHS (PU3NUECKUX BEIUYMH TPH (U3NIECKUX HCCIICTOBAHMSIX;
CpaBHHMBaTh (PU3MYECKHE BEIMYMHBI, PEIIaTh 3aJa4d, OCHOBAaHHBIC HA MPOCTEHIIMX MaTeMaTHYECKUX
pacueTax ¢ UCIOJIb30BaHUEM (PU3NYECKUX BEIHUNH;

* OOBSCHATH CYIIHOCTh TMOHITHA «MEXaHHYECKOE JBW)KCHHE», «TPACKTOPHUSL», «IIYThY,
«TIPSIMOJIMHEHHOE IBIKEHHEY», «PAaBHOMEPHOE TBMIKCHHUEY, KCKOPOCTHY;

* IPUBOJIUTH IPUMEPHI OTHOCUTEIILHOCTH JIBUKCHHUS TEIT;

* IPEJICTABIISATH ITyTh, BPEMsI U CKOPOCTh B 3HAKOBO- CUMBOJIMUECKON (hopMe;

* BBIYHCIISATE CKOPOCTH MO (HOpMYIie; OMpeAeNsiTh CPETHIOI CKOPOCTh JIBMKEHHS Tela; pellarh
NpOCTEHIIINE 3a7a9i Ha ONPEICIICHUEe CKOPOCTH JIBHKEHUS;

* 00BSCHATD CYIITHOCTh MOHATHH «MHEPIUY, «CUIIa», «CHUJIA TSKECTHY, «PABHOACHCTBYIOIIAS CHIaY,
«nedopmanus;

* IPUBOJIUTH MPUMEPHI IBUKEHUS TET MO MHEPLUH, MPUMEPHl AePOPMUPOBAHHBIX TEJ, HA3HIBATH
MPUYHHBI JehOpMaITiH;

* IPUBOJUTH TPHUMEPHl B3aUMOJCHCTBUS TEN;, TMPEACTABIATh pa3Hbie CHJIBI B 3HAKOBO-
CHUMBOJIMUYECKON (hOpME; OIPEICTIATh 110 PUCYHKY-CXEME HaIlpaBlICHHE JCHCTBUS CHIT;

* OOBSICHATH CYITHOCTb MOHATUN «(PUZUIECKOE TEION,

«BEIIECTBO»,  «IUIABIICHHUEY, «HCIIAPECHUEY, KKOHICHCAIIUS»,

«KPHUCTAJTA3AIHSY;

* IPUBOAMTH MPUMEPHI BEIIECTB, HAXOSAIINXCS B PA3JIMYHBIX arperaTHBIX COCTOSIHUSX; OMUCHIBATH
M0 CXEMe IMepPexXo Tell U3 OJHUX arperaTHhIX COCTOSHUU B APYrue; OOBSICHATH pa3indre B CBONCTBaX
TBEPIIBIX, JKUJKUX U Ta3000pa3HbIX BEIIECTB, HCXOS U3 UX CTPOCHHS,

* 00BSCHATDH CYITHOCTh TUCKPETHOCTH BEIIECTBA;

* OOBSCHSATD CYIIHOCTb MOHATUHN «pPab0Ta», «MOITHOCTHY,

«IIPOCTHIE MEXAHU3MBD», «PBIYary, «YHEPTUs»;

* IPUBOJIUTH TIPUMEPHI JCHCTBHSI CUJI, HE COBEPIIAIOIIMX pPadoTy; MPEACTABIATh (U3HUECKUE
BEIMYUHBI (paboTy, MOIITHOCTh M JP.) B 3HAKOBO-CUMBOJIMYECKON (popMe; CpaBHHBATH MOITHOCTH ABYX
MEXaHHU3MOB;

* OTHCHIBATH MIPOCTHIE MEXaHU3MBI, UCTIOJIb3yeMbIE B OBITY;

* Ha3pIBaTh BHJBI JHEPTUHU; PACKPHIBATh CYIIHOCTh 3aKOHA COXPAHEHHUs DSHEPTUU; OMNHCHIBATH
NPEBpAICHUs] DHEPTUU HA MPOCTHIX MPHUMEPax; MPHUBOAHWTH MPUMEPHI HCIOIB30BAHHUS YEJIOBEKOM
MpEeBpaIleHus] SHEPTUU; Ha3bIBaTh WCTOYHUKU DHEPrUM JJsi OBITOBBIX M TPOMBIIUICHHBIX HYX,
000CHOBBIBATH HEOOXOUMOCTh YHEPTOCOCPEKEHUS;

* PacKpbIBaTh CYIIHOCTh 3aKOHA BCEMUPHOTO TATOTEHUS;

* IPUBOAMTH TMPHUMEPHI M OIMHUCHIBATh (U3NYECKUE SIBJICHUS B atMocdepe W B Heapax 3emiiu;
OTIPEICIISATH MOJIF0Ca MATHUTA C TIOMOIIBEO MATHUTHOW CTPEIKU; TPUBOIUTH MPUMEPHI IIEKTPU3ALINY;

* IPUBOAMTH NPUMEPHI U3ITyUCHHUS, KOHBEKIIMH U TETUIONPOBOTHOCTH B IPHUPOJIC;

* ONUCHIBATh U3BECTHBIC MEXAHU3MBI MPUCIIOCOOJICHHUS )KUBOTHBIX K JKU3HU B XOJIOAHOM (MKApKOM)
KJIMare;

* IPUBOJUTH TPUMEPHI JCHCTBHS 3aKOHOB MEXaHWKH B JKHBOW MPHPOJAE, MPUMEPHI
MI03aMMCTBOBAHHBIX YEJIOBEKOM Y TIPUPOJIBI N300pETEHU, MPUMEPHl (PU3HUECKUX SIBIICHHA, CBSI3aHHBIX C
NPEIOMIIEHUEM CBETOBBIX JTyYeH.

BBIITyCKHHK MOTYYHAT BO3MOKHOCTD HAYYHThHCS:



* HCIIOJIB30BATh TPH BHINIOJHEHUHM YYEeOHBIX 3aJaHUl HAYyYHO- TOMYJSIPHYIO IJUTEpaTypy II0
Ouonorum, XuMuu, (pusnKe, acCTPOHOMUY, CIIPABOUYHbIE MaTepHalibl, pecypchl IHTepHeTa;

* OCHOBaM HCCIIEJIOBATEIbCKOM M TPOEKTHOW MAESITENIbHOCTA MO HM3YYEHHUIO MPHUPOJIbI, BKIIOUAS
yMeHUsI OpMYITUPOBATH 3aJ]a4l, IPEJICTABISITh padOTy Ha 3alIUTY U 3aIIMILIATH €€

* 00HAPYKUBATh CBSI3b 3HAHUI/YMEHHUU TI0 €CTECTBEHHO- HAyYHBIM MpEIMETaM U T'yMaHUTAPHBIM
npeaMeTam;

* OPUEHTHUPOBATHCS B CHCTEME MOPAJILHBIX HOPM U IIEHHOCTEH MO OTHOIICHHUIO K 00BEKTaM JKUBON
npupobl (IpU3HAHUE BHICOKOM LIEHHOCTH XU3HU BO BCEX €€ IMPOSBIICHUAX, IKOJIOIMYECKOE CO3HAHUE,
YMOIIMOHAIBHO-IICHHOCTHOE OTHOIICHHE K 00BEKTaM YKHBOU MIPUPOJIBI);

* cO3/1aBaTh COOCTBEHHBIE NMMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE HECKOJIbKHUX HCTOUYHUKOB
uH(POpMAIIMK, COMPOBOXKAATH BBICTYIJICHUE TIPE3CHTAlMEH, Y4YUTHIBash OCOOCHHOCTH AayAUTOPHH
CBEPCTHUKOB;

* paboTaTh B TpyIIe CBEPCTHUKOB P PEIICHUN TIO3HABATEIBHBIX 33/1a4, TUITAHUPOBATh COBMECTHYIO
NEeSTENIbHOCTh, YYUTHIBAaTh MHEHHE OKPYXAIOIIMX M aJIeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAl B
JeATEeTbHOCTh TPYIIIIBI;

* COBEpIICHCTBOBATh HaBBbIKU YUTATEILCKOM U opdorpadudeckoil rpaMOTHOCTH.

COLEPXXAHUE YYEBHOI'O KYPCA

«ECTECTBO3HAHUE»

Mup acTpoHOMHH

ITepBbie mpeacTaBieHus aoaeil 0 Bcenennoi. 3apokaeHue v ATalbl pa3BUTHS aCTPOHOMUHN: IPEBHEE
BpeMmsi (Mozaenu Bcenennoit Apucrotens, IItonemes), cpennee Bpems (B3risiabl Hukonas KonepHuka,
[Nanmuneo Nanmunes, xopaano bpyHo o ctpoennn BeeneHnHoit), HoBoe BpeMsi (COBpEMEHHBIE KOCMUYECKHE
MCCJIEI0BAHMS, BAXKHEHIIINE 1aThl B OCBOCHUH KOCMOCA).

Conneynas cuctema. [Inmaners 3emHuoit rpymnmsl (Mepkypuit, Benepa, 3emist, Mapc). YHUKaIbHOCTD
ra"eTsl 3emuis. [Iporcxoxnenne Ha3BaHui 1aHeT 3eMHOM rpynisl. JIyHa. [Inanersi-rurants! (FOnurep,
Carypn, Ypan u Hentyn). IlpoucxokneHne Ha3BaHWM IUTIaHET-TUTaHTOB. Actepouasl ConHEYHOH
cuctembl. KomeTsl: Bunbl, cTpoeHue. Meteopsl. MereopuTsl. EQuHMIBI M3MEpEHUs] pacCTOSHUM B
KocMoce. 3Be3/1bl — I'MIaHTCKHUE PacKaJleHHBIE MIAPhI, U3Ty4arolire cBeT. TUIlbl 3Be3] (KapIuKu, THTaHThI
u cBepxruranthl). Comnue. Co3pe3aus. ["anakTuku.

Mup O6uosiorumn

buonorus — nayka o xxu3au. CoBpeMeHHast OMOJIOTHSI — CUCTeMa HAayK. 3HAaYCHHE OMOJIOTUIECKUX
3HAHMI.

Kusble opranuszmbl, ux mnpuszHaku. KierouHoe cTpoeHue opraHu3MoB. CTpOEHHE KIETKH.
OIHOKJIETOYHBIE, MHOTOKJIETOYHBIE U KOJIOHUAIbHBIE OpraHu3Mbl. TkaHu. TKaHU pacTEeHUN W )KUBOTHBIX.
Opran. Opranbl pacTeHuil W *KUBOTHbIX. Cuctema opraHoB. CHCTEMBbI OpraHOB >KMBOTHBIX. JKuBOI
OpraHu3M — 3TO OHMOJIOTUYECKasi CUCTEMA.

CymHocTh OHATHS «uTaHuey. Criocoos! nmutanus (aBToTpodHOE, rerepoTpoduoe). OcodeHHOCTH
NUTaHUS pacTUTeNbHOro opranuzma. IlouBenHoe mnutanue. Bo3aymnoe mnutanue ((GOTOCUHTES).
Oco0OeHHOCTH THTaHUs KUBOTHBIX. Pa3zHOOOpasue >KMBOTHBIX MO TUIY MHTAHUSA (PACTHTEIHHOSIIHBIC,
XUIIHUKY, Tapa3utel). [IumeBapenue u ero 3nayeHue. OCOOEHHOCTH CTPOEHUS MULIEBAPUTEIBHBIX CUCTEM
JKUBOTHBIX.

[TepeHoc BemiecTB B opranusme, ero 3HaueHue. [lepeasmxenue BemecTs B pacteHnr. OCOOEHHOCTH
CTPOCHHUSI OPTraHOB PACTEHMH, 0OECIIEUNBAIOUINX MPOLIECC NepeHoca BemecTB. [lepemenieHne BemecTs B
KJIETKaX pPacTeHUM M OJHOKIETOYHBIX >KMBOTHBIX. OCOOEHHOCTHM MNEpeHOca BEIIEeCTB B OpraHU3Max
MHOTOKJICTOYHBIX XUBOTHBIX. KpoBeHOCHast cucrtema, ee crpoeHue, Gpynkmun. KpoBs U ee cocTaBHBIC
yacTH (TU1a3ma, KJIETKA KPOBH).

3nauenue bixanus. Ponp Kucimopoma B MpoIecce pacCUICIUICHUS OpPraHUYEeCKUX BEIIECTB U
0CBOOOXACHHST dHEpruu. Tumbl ApixaHus. J[prxanue pacteHuid. Poyb yCTBUIT M y€YEBHYEK B IPOIIECCE
JBIXaHUS pacTeHUi. [Ipixanue UBOTHBIX. Opraubl AbIXaHUsl dKUBOTHBIX OPraHU3MOB.

O6men BemectB. OcoOeHHOCTH OOMEHa BEIIECTB Yy pacTeHuid. Pojb BhIIeNIeHUss B Tpoliecce
KU3HEACITENIbHOCTH OpraHu3MoB. BbineneHue y >KMBOTHBIX. Bbwinenenue y pacteHuit. OCHOBHBIE
BBIJICJIUTEIIbHBIE CUCTEMBI Y )KMBOTHBIX.

3HaueHHE OMIOPHBIX CUCTEM B )KM3HU OpraHnu3MoB. OTIOpHbIE CUCTEMBI pacTeHUI. OTIOPHBIE CUCTEMBI
JKUBOTHBIX.



JIBIkeHHe Kak Ba)kKHEHIas OCOOEHHOCTh >KMBOTHBIX OpPraHM3MOB. 3HAu€HHE JBUTATEIbHOU
AKTUBHOCTH. MexaHu3Mbl, 00ecleunBaroie IBUKEHUE >KUBBIX OPTaHU3MOB. JIBUTaTelbHbIE PEAKIHU
pactenuid. CBsi3b KU3HENEATEIBLHOCTH OpraHuM3Ma C OKpyxarolleid cpenoi. Perymsmus mporeccoB
JKU3HENICSITEIbHOCTH OPraHu3MoB. PaszapakumocTs. OHAOKpUHHAs cucteMa. JKeie3bl BHYTpPEHHEH
cekpeuuu. HepBHas cucrema, ocoOeHHOCTH cTpoeHHs. Peduiekc. Ponb HEpBHOM cHCTEMBI B peryisiiuu
MPOIECCOB KU3HENEITEIbHOCTH. POCTOBBIE BEIIECTBA pACTCHUM.

buonornueckoe 3HaueHue pa3MHOXKEHUA. Buasl pasMHOKeHU. becrnonoe pasMHOKEHUE PACTCHUM.
[TonoBoe pasMHOKeHHE pacTeHUM. Pa3MHOMXeHHE pacTeHHil ceMeHamH. [[BeTOK Kak opraH MOJIOBOTO
pasmuoxenus. Couserusi. OnpbuieHue. J[BoitHoe orutogoTBoperune. OOpa3oBaHue MI0J0B U ceMsH. Poct u
pa3Butue pacrennii. UnauBuayansHoe pasButue. Pacnpoctpanenue mioaoB v ceMmsiH. COCTOsTHUE TTOKOA,
€ro 3HaueHUe B )KU3HU PACTCHUU. Y CIIOBU ITpopacTaHus cemsH. Iluranue u poct npopoctkos. Ilonosoe
pa3MHOXXeHHE Opranu3mMoB. OCOOEHHOCTH TMOJIOBOTO Pa3MHOXKEHHS KHUBOTHBIX. OpraHbl IOJOBOTO
pasmHoxkenus. [lonoseie kietku. OmmomoTBopeHue. OCOOEHHOCTH Pa3BUTHS KHUBOTHBIX OPTraHU3MOB.
Passutne 3aponpima. [locTamMOpHOHanNbHOE pa3BUTHE >KUBOTHBIX. [IpsMoe U HempsiMoe pas3BUTHE.
CyIIHOCTh TIOHSITHI «CUCTEMay, «Ouoyormueckas cucreMay. OpraHu3M Kak CIOXKHas OHOJOrHYecKast
cucrtema. B3auMoCBsI3b KIIETOK, TKAHEH U OPTaHOB B OpraHU3Max.

Mup xumuu

Xumus — Hayka o npupoje. HaydHble OTKpBITHS XMMHH, OKa3aBIIME BIIMSHUE HA pa3BUTHE
Oounonoruu, Gpu3uku. BrnusHue NOCTIKEHUH XMMUYECKOW HAyKH Ha Pa3BUTHE TEXHHUYECKOTO Mporpecca
YeJI0BEeYEeCTBa.

IIpenmer wn3yuenus xumuu. BemecrBo. Xumuueckue spiieHHs. UucTble BemecTBa U CMECH.
['oMOreHHbIe U reTEPOreHHBIE CMECH.

CrocoObl pasfieieHuss TOMOT€HHBIX CMeceid (BBIMApUBaHUE W KPUCTAUTU3ANNSA, JUCTUIUISIINSL,
neperonka). CrocoObl pa3zielieHusl TeTePOTCHHBIX cMeced (oTcTamBaHue, (pUIbTpOBaHWE, ICHCTBUE
MarHuTOM).

OTanbl CTAaHOBJIEHUS HAyKW XMMHH. YUEHBIE MUpa, BHECUIME CYIIECTBEHHBIM BKJAJ B Pa3BUTHE
xumuyeckod Hayku (P. boinb, A. JlaByasee, = M.B. Jlomonocos, k. JlanbToH, K. Ipyer, A.
Asorazpo, 1. Bepuennyc, JI.1. Mennenees, A.M. Byrinepos). OTindue HayqHbIX 3HAHHIT OT HEHAYIHBIX
CBEJICHUI.

MeToapl HayyHOTO TMO3HAaHUS. OMIUPHUYECKHE METOAbl HAy4yHOTO IMO03HaHUs (HaOIIoAeHUE,
HKCIIEPUMEHT, CPABHEHUE, U3MEPEHHE, OMMCAHUE). DKCIEPUMEHT — OCHOBHOM METO/I XMMUYECKOIN HAYKH.
MopaenupoBaHue.

CocraB BemniecTB. ATOMHO-MOJIEKYJISIpHOE yueHue. AToM. Mosnekyna. XUMHUECKUM 3JIEMEHT.
3HAaKOBO-CUMBOJIMYECKOEe 0003HAUCHHE W HA3BaHUSA XMMHUYECKUX 3JeMeHTOB. llepuoanueckas cuctema
XUMHYECKHX 31eMeHToB /.M. MeHpaeneena.

[Ipocteie BemecTBa. Amnorponusi. CI0KHBIE BelIeCTBa (XMMHUYECKHE COCITUHEHHMS). XUMUYECKas
dbopMyna — 3HAKOBO- CUMBOJIMYECKOE OTPAKEHNE KAU€CTBEHHOTO U KOJIMYECTBEHHOTO COCTAaBa BEIIECTBA.
Has3BaHus BeliecTB: HAy4YHbIE U TPUBHAJIBHBIE.

Knaccudukanus Bemects. Heopranuueckue BemnecTsa U opraHndeckue Bemnectsa. Heopranmaeckue
BEILIECTBA: MPOCTBIE U CIOXKHBIE. [IpoCcThie HEOpraHUYecKHe BellecTBa: MeTauibl U1 HemeTaisl. Cocras,
dbopMyIbl, TpUMEpPhl HEOPTAHUYECKUX BeIIeCTB. ATMocdepa: cocTaB, cBOWCTBAa M (PyHKIMHU. 3armra
aTMocdepsl OT 3arpsI3HCHHUS.

CrnoxHble HEOPTaHUYECKHUE BEIIECTBA: OKCUIbI, KUCIOThI, OCHOBaHUS (TUAPOKCHUIBI) U coiu. Bona.

Opranndeckue BemecTBa. CBONWCTBa M MPUMEHEHHE OPTaHUYECKUX BEIIECTB. YTJIEBOJBI, OCIKH,
KUpPBl (IUMKABI) U HYKJIEUHOBBIE KUCJIOTHI, UX 3HAUEHHUE JJIsI yeloBeKa. BelecTBa BOKpYT Hac: COJib,
caxap, c0/1a, CTUPAJIbHBINA IMOPOIIOK, YKCYC, JEKAPCTBA.

Mup pusukn

O®uzuka — Hayka o mpupoje. dusznueckue siBieHUd. BiusHue QU3NKU Ha pa3BUTHE HAYKH U
TeXHUKHU. CBs3b PU3UKU C IPYTUMHU HAYKAMHU.

duznyeckoe Teno, pusnueckoe sBieHue, pusndeckas senuynHa. MzmMepenne Gu3nueckux BeJIUYUH.
Maremaruueckue JeUCTBUS ¢ GU3MUECKUMHU BETMYMHAMHU. [|BUKEHHE KaK €CTECTBEHHOE CBOMCTBO Tell.
Mexannueckoe aBuxkeHne. OTHOCUTENbHOCTD ABMKEHUS. [[IOHATHSA 1 BETUUHMHBL, CITyKalue sl OUCaHUs
MEXaHUYECKOTO JBUKEHHUS, 3HAKOBO-CUMBOJIMYECKOE HX ImpeacTaBieHue. [IpsMmonuHeliHoe U
paBHOMepHOE JIBH>KeHHE. CKOPOCTb.



[Ipuunna nBwxkenuss ten. Muepums. Cuna kak mepa B3aumopeictBus Ten. Cuila TSXKECTH,
paBHOAeHcTBYIOMAs cuiia. CWilbl B IPUPOJIE U B TEXHUKE. 3HAKOBO-CUMBOJIMUECKOE MPEJICTABICHUE CHJL.
Hedopmarus.

Tena u BemecTBa, TUCKpETHOE cTpoeHue BemecTB. CTpOeHHE KUIKUX, TBEPABIX M Ta3000pa3HbIX
tei. Mcnonb3oBaHue (pU3NYECKHX CBOWCTB TEJ YEIIOBEKOM.

Pa6oTta, Mmexannueckas pabora. MomHocTh. DHeprus. [Ipocteie Mmexanu3mebl. KIT/. Ucnons3oBanme
MPOCTHIX MEXAHU3MOB YEJIIOBEKOM.

Bunpl sHepruu. 3akoH COXpaHEHHs dHEpPruH. VICTOUHMKH SHEPrUH, UCHOJIb3yEMbIE YEIIOBEKOM.
Bozo6HoBIsIeMbIe 1 HEBO30OHOBIsIEMbIE pecypchl. [IpeBpaiiieHus YHEPruu U3 OJJHOTO BHUJIA B APYTOM.

JBrxxenne ten CoMHEYHON CUCTEMBI. 3aKOH BCEMUPHOIO TATOTEHUSI. MarHUTHbIE B3aUMOJCHCTBUS.
duznyeckue SBICHUS B aTMOcdepe.

ObecnieueHne TemIoBoro OanaHca KUBBIX cyllecTB. Buapl TernnooOMeHa: u3inydeHrne, KOHBEKIIHS,
TEIUIONPOBOAHOCTh. [IpHCrOCcOOIeH s KUBOTHBIX K JKM3HH B XOJOJHOM U JKapKOM KJIMMaTe. 3aKOHBI
MEXaHUKH B )KM3HU KUBOTHBIX.

IIpumepHBbIii IepeYeHb NPAKTHYECKUX padoT

1. Pa3Butue cemsH ¢aconu u ropoxa (HaOIOACHUE).

2. Omnpenenenne cpegHel Macchl Tena (U3MEpEHUe).

3. Omnpenenenne pa3MepoB JIUCTOBOM MJJACTUHKH (U3MEPEHHE).

4. Binsaaue a30THBIX ynoOpeHuit  Ha pocT pacTeHus (IKCIEPUMEHT).

5. Onpenenenue BpeMeHH CyToK 1o ComHIly.

6. Habmtoienne TMHUNA MarHUTHOTO TIOJISI.

7. BrisiBneHre npu3HakoB MUHEPAJIOB W/WIIM TOPHBIX MOPOJ Y MECKa.

8. W3mepenue  BBICOTHI ConHua HaJl TOPU30HTOM U TEMIIEpaTypbl BO3JyXa B
MOJIZICHb.

9. DKcIepuMeHTaTbHOC00HAPY)KEHHE OPraHMYECKOTO BEIIECTRA.

10. DKCnepuMeHTaIbHOE O0OHAPYKEHUE KpaxMaa.

11.  HaGnronenue u onucaHue 0coOEHHOCTEH cTpoeHHs OaKTepuil.

12. HaGmomeHue u onmucaHue 0COOCHHOCTEH CTPOSHUS TIJICCHEBBIX TPHOOB.

13.  HaGmromeHue u onucaHue 0COOEHHOCTEH CTPOSHHS BOAOPOCIN XJIaMHIOMOHA/TBI.

14. HaGnronenue u onrcanne BHENTHETO CTPOSHUS MXa KYKYIITKHH JICH.

15.  HaGmonenue u OINMCaHUE BHEIIHETO CTPOCHUS AIOPOTHUKOOOPA3HBIX.

16. HaGmronenue u onricanre BHENTHETO CTPOCHHUS MIUIIEK, XBOU M CEMSTH XBOWHBIX PACTCHHM.
17. HabGmronenue u OTHUCAHUE BHEIIHETO CTPOEHHUSI TOKPBITOCEMEHHOTO (LIBETKOBOIO)
pacTeHus.

18.  BbuBieHHe NPHUCIIOCOOIEHHOCTH OPTaHU3MOB K YCIIOBHSIM CPEJibl OOUTAHUS.

19. HaOmronenune 38e31H0r0 HedAa.

20.  Habmopenue 3a Jlynoii, hazamu JIyHbI.

21. N3ydeHune cTpoeHus pacTUTEIbHON KIETKH.

22. N3yueHue cTpoeHus BETKOBOIO PACTCHUS.

23. Nzyuenue MepeIBUKEHUS BOJBI U MHHEPAIbHBIX BEMIECTB B PACTCHUU.

24.  BereraTuBHOE pa3MHOXXEHHE KOMHATHOTO PACTEHHUS.

25. N3ydeHue cTpoeHus BETKA.

26.  Uzydenue ocoOEHHOCTEH pa3BUTUS HACEKOMBIX.

27. Paznenenne cmecu Jkene3HBIX OMMIOK U JPEBECHBIX CTPYXKEK CIIOCOOOM OTCTAaWBaHMSI.

28.  PazneneHue cMecH IOBAapeHHOW COJIM U KBapLEBOTO MECKa.

29. Paznenenne ¢ momoIbo MarHuTa CMECH, COCTOSAIIEH U3 KOMOYKOB CEPBI U KEJIE3HBIX CTPYKEK.
30.  BrlaeneHue NOBapeHHOM COM U3 €€ BOAHOIO PacTBOpA.

31. [Tonydyenne OUCTHIUIMPOBAHHOW BOJIBI W3 BOJOIPOBOIAHOM.

32.  HaOmronenue 3a 00pa3oBaHHUEM TEHHU.

33. OmpenenieHne 1EeHbI ACICHHUS] N3MEPUTEIBHBIX TPHOOPOB.

34. Omnpenenenue cpeiHel CKOPOCTU JBUXKEHHUS TeNa.

35. Ha6nronenne 3aBUCUMOCTH BETMYHHBI Je(hOpMAIK OT BEIMYUHBI 1e(POPMUPYIOIICH CHIIBI.
36.  U3yuenue BIIUSIHUS TEMIEPATypbl Ha ckopocthb aupdysun.

37. [IpoBepka ycioBusi paBHOBECHS pblyara.



38. OrnpezenieHre MoaCcoB MarHUTOB C MOMOIIBI0 KOMIIaca.
39. Bnusaue IJIOIIA N MOBEPXHOCTH HA CKOPOCTb OXJIaXICHUS KUIKOCTH.

TEMATHYECKOE INIAHUPOBAHUE KYPCA BHEYPOUHOM JESTEJIbHOCTH

«ECTECTBO3HAHUE»
6 KJIACC
IlianupoBanune
IPa3nes conepskaHusi Kypca HarpysKu
6 xkaacc (34 v)
Mup acTpoHOMHUH 549
Mup OuoJsiorun 109
Mup XUMUH 1149
Mup pusuxu 84
Mroro 344,




TemaTnueckoe IVNIAHUPOBAHUE ¢ YKA3aHUEM KOJIUYIECTBA YaC0B, OTBOAHUMbBIX HA OCBOCHHUE KaK/I0# TeMbl

6 xnacc
Ne HaumenoBanue tem KoanuecTBo yacos Hroro
n/n Teopust IIpakTuka
Mup acTpoHOMHUH
1 AcTtpoHoMus — HayKa o 3B&31ax. Kak apeBHue nmpeacrasisum cebe 1
Bcenennyro.
2 3BE3/bI — TUTAHTCKUE pacKai€HHbIe mapbl. CBETOBOM roj. banxkaiiime 1
3BE3b1. Pazmepsl 3BE3.
3 CounHiie — Onvpkaiinas 38e3/a. 1
4 [Tnanetst Conneunoit cuctemsl. [lyremectBue «llnaneTsl 3eMHOU TPYIIIBI». 1
5 [IyremectBue «llnanersl -ruranTei». 1
Mup 6nosnornu
1 [HapcTBO pacTeHui. 1
2 OcHoBa OCHOB — KJIETKA. 1
3 PacTturenbHble TKaHU U UX ocobeHHoctu. JlabopaTopnas padora Ne 1 1
«PaccmarpuBanme moj MUKpPOCKOIIOM Pa3IMYHBIX PACTUTEIBHBIX TKAHEW».




4 OTnuyuTeNnbHbIE 0COOEHHOCTH PACTUTEIHHOTO OPraHU3Ma.

5 Haszemuslie opransl pactenuii. Jlaboparopnas padota Ne 2 «Pacrno3HaBanue
OpraHoB I[BETKOBOTO pacTeHus (modera, yacteil modera)y.

6 [ToxzemMHbIEe OpraHbl pacTEHUM.
Jlaboparopnas pa6ota Ne 3«Pacno3HaBanne BUAOU3MEHEHHBIX OPTaHOB
IIBETKOBOT'O pacTeHus (KJIyOHs, TyKOBHUIIbI, KOPHEBUILA)».

7 Kuznenusie GopMbI pacTCHHM.

8 doTocuHTe3, UM BeTMJaiiias TaifHa 3ej1eHoro pacrenus. JlabopaTtopHas
pabota Ne 4«CBet — He0OX0AUMOE ycI0BUE ISl POTOCHHTE3A

9 MuHepanbHOE IUTAHUE PACTEHUN.

10 [TonoBoe u Gecmonoe pa3sMHOKEHUE PACTECHHH.

Mup xumuu

1 XuUMUA KaK 4acTh €CTECTBO3HAaHUSA. MeTo bl n3ydyenusd. [Ipeamer xumun.

2 [TonsiTHE «BEMIECTBO» U «TENO» B hn3uKe U XuMuu. CBOMCTBA BEIIECTB.

3 BeniectBa Bokpyr Hac.

4 PuznyuecKre U XUMHYECKHE SIBJICHUSA. XUMHAYECKAs peaKIus

5 YucTteie BemecTBa u cMecH. CriocoObl pa3iesieHus CMECEH.




OTHOCuTENbHAs aTOMHAs M MOJIEKYJIsIpHasl Macca.

7 [Tpaktuyeckas padora Nel «lIpaBuna TexHuku 6€30MaCHOCTH Ha ypoKax
XMMHUHU. 3HAKOMCTBO C JIAOOPaTOPHBIM 000PYOBAHUEM

8 [Tpaktrueckas padota No2 «OuncTKa 3arpsi3HEHHON TTOBAPEHHOM COJINY

9 [Tepuonnueckas cucrema. Knaccudukanus snemenToB. CTpoeHHE aTOMA.

10 VYpok-koH(pepeHIusa «3HaYeHHE XUMHUYECKUX IEMEHTOBY U «Moe IrooumMoe
BELIECTBO»
3ammTa Y4eHU4ECKUX IPOEKTOB M0 XUMUHU

11 VYpok-koH(pepeHuus «3HaueHHe XUMHUECKUX 31eMEeHTOB» 1 «Moe imobumoe
BEILIECTBO»
3amuTa y4eHUUECKUX IPOEKTOB 10 XMMHH

Mup puzuxu

1 Brenenue. llenn u 3aga4n BHEYpOUHOTO Kypca GU3UKH

2 dusndeckune BeIMInHbL. V3Mepenne Gpusznuecknx BequduH. TOUYHOCT U
IIOTPELIHOCTH UX U3MEPECHU.

3 MexaHu4eckue sBJICHUS

4 CBeTOBBIE SIBIICHUS

5 3BYKOBBIE SIBJICHUS

TeruioBble ABIEHUS




DNeKTpUUYECKUE SIBICHUS 1
1
MarauTHsIe ABJICHUS
Hroro 17 17 34
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