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IHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma Mo eCTECTBO3HAHMIO Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaBlieHa Ha
ocHoBe TpeOoBaHuUil K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO
oOpa3oBaHMs, NpeACTaBIeHHbIX B @DenepallbHOM TOCYIapCTBEHHOM OOpa30BaTE€IbHOM CTaHJApTe
OCHOBHOTO 00111eT0 00pa3zoBanus, a Takxke [IpuMepHOil mporpaMmMbl BOCTIUTAHHUS.

JlanHast mporpamMma 1o eCTeCTBO3HaHHI0 OCHOBHOT'O 00IIero 00pa3oBaHus pa3padoTaHa B COOTBETCTBUU C
TpeGoBaHUAMU 00HOBIEHHOTO DeaeparbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
obmero obpazoBanus (OPI'OC OOO) u ¢ yuérom IIpumepHON OCHOBHOH 00pa30BaTEIBHOW MPOrPaMMBbI
OoCHOBHOTO o6Omiero oopazosanus (IIOOIT O00).

[Iporpamma HampaBieHa Ha (GOPMUPOBAHHE ECTECTBEHHO-HAYYHOW TPAMOTHOCTH Yy4alluxcs U
OpraHM3alMI0 M3YYEHUS ECTECTBO3HAHMS Ha JEITEIbHOCTHOM OcHOBE. B mporpamme y4uThIBaroTCA
BO3MOXKHOCTH TipeaMmera B peanuzainuu TpeboBanmit ®I'OC OOO Kk mIaHHpyeMbIM, JUYHOCTHBIM H
METaNpeIMETHBIM pE3ylIbTaTaM OOY4YeHHS, a TaKKe peaju3alisi MEKIPEIMETHBIX CBS3€H €CTECTBEHHO-
HAyYHBIX y4EOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

B nporpamme orpenensitoTcs OCHOBHBIE LIETU U3Y4YEHUsI €CTECTBO3HAHUS HAa YPOBHE 5 Kjlacca OCHOBHOTO
obmiero oOpa3oBaHMs, IMJIAHUPYEMBIE pE3YIbTaThl OCBOEHUS Kypca: JIMYHOCTHBIE, MeTallpelIMETHBIE,
IIpEIMETHBIE.

Kypc «EctectBo3HaHue» sBISETCS MPOIMENEBTUUYECKUM sl U3y4YeHHUS (U3HKU U XUMHUH, Pa3BUBACT
IIPEJICTAaBICHHS] O MMO3HABAEMOCTH KMBOM M HEXXMUBOW MPHUPOABI U METOJaX €€ MO3HAHUS, OH I103BOJISIET
3aJI0)KUTh 0a30BbI€ ©CTECTBEHHO - HAy4yHble 3HAHMS, HEOOXOIUMBbIC [UIsl JajbHEHIIEro HW3Y4eHHUs
CHUCTEMAaTUYCCKUX KYpPCOB €CTECTBCHHBIX HAyK, YMCHHS WX IIOJIy4aTh, NPHCBAMBATh M TPUMEHSTH B
KU3HEHHBIX CUTYaIUsX.

EcrecTBeHHOHay4Hasi TOATOTOBKAa OOECHeYMBAEeT MOHMMaHHE OOYUYAIONIMMHUCS HAYYHBIX HPUHIUIIOB
YeNOBEUYECKON JeATeIbHOCTH B MpuUpoie, (GOpMUPYET €CTECTBEHHOHAYYHYIO I'DAMOTHOCTH, 3aKJIabIBACT
OCHOBBI 3KOJIOTMYECKOM KYJIBTYpBI, 3I0pOBOT0 00pa3a KU3HU.

HEJIN U3YYEHUA KYPCA «ECTECTBO3HAHUME»

® [IPOMNEIEBTUKA OCHOB (DU3HUKHU, XUMUHU;

e (¢dopMHpOBaHHUE TEPBOHAYAIHHOTO TMPEJCTABICHUS] O METOJaX HAyYHOTO TO3HAHUS TPHUPOIBI,
L[EJIOCTHOTO B3IJIsi[]a HA MUD;

e (opMHUpPOBaHME 3JIEMEHTAPHBIX YMEHMI, CBA3aHHBIX C BBIMOJHEHHEM Y4eOHOro j1abopaTOpPHOTO
UCCIIEIOBaHMS;

e BOCIUTaHHE OTBETCTBEHHOI'O M OEpEeXHOr0 OTHOILIEHHUS K OKpyKarolled npupoze, GopMHUpoBaHHE
9KOJIOTMYECKOTO MBIIUIEHUS.

JlocTuxenue 1enei ooecrneynBaeTcs pelieHneM CIIeIyIoMNX 3a1a4:

e CO3JaHMe YCJIOBUM AJIs Pa3BUTHUSl YCTOMYMBOTO UHTEpeca K PU3HKE U XUMHH;
e (opmHupoBaHHE HABBIKOB CaMOCTOSITEIbHOTO TNpUOOpeTeHHs] 3HaHWM W NpUMEHEHHE HuX B
HECTaH/IapPTHBIX CUTYAILIUSIX;
e OCBOCHME NPUEMOB pabOTHI ¢ HAYYHOU HH(pOpMaIMel, e€ aHaIu3 U KPUTHYECKOE OLIEHUBAHHE;
JlanHas mporpamma npeaycMaTpuBaeT U3y4eHUe eCTECTBO3HAHMS B S Kitacce - 34 yaca, |1 yac B Hegenro 3a

CYeT YacTH y4eOHOTO T1aHa, GopMUpPyeMOi yIaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIIEHUH.



COJEPKAHUE KYPCA

1.BBenenue

IIpupona xuBas u HexxuBas. SBneHusa npupoasl. YenoBek — 4acTb Npupoasl. BiusHue yenoseka Ha
npupoy. HeoOXoaumMocTs n3ydeHus npupoibl U 6epeKHOro OTHOLICHHS K Hell. OXpaHa mpupoabl.

®dusnka — Hayka o npupoze. Uro uzyuaer ¢usuka. Tena u BemectBa. Haydunble MeToabl u3yuyeHus
IPUPOJIBL: HAOIIOIEHUE, OTIBIT, TEOPHUSI.

3HAaKOMCTBO ¢ MpocTeimuM (pu3ndeckuM o0opyAoBaHHEM: PoOUpKa, Koj0a, 1a0bopaTOpHBIN CTakaH,
BOPOHKA, IUIETKA, IINAaTeNb, IUIACTMACCOBBIA M METAJUIMYECKUM IITATUBBI, AEpXkKaTelb i1 HPOOUPOK.
HarpesarenbHblil nprbop, ocobeHHocTu miameny. [lpaBuna HarpeBaHus BelecTBa.

W3mepurenbHble TpUOOpPBI: JIMHEHKA, H3MEPUTENIbHAS JIEHTA, BEChl, TEPMOMETP, MEH3ypKa (eIUHHIIbI
M3MEpEeHuH, mKaia npudopa, eHa JeIeHus, Ipeie N3MEPEHUH, TpaByiIa MOJIb30BAHMS).

JIaGopaTopHble OMNBITHI; O3HAKOMJIEHHE C JIaOOpPaTOPHBIM OOOPYAOBAHUEM, HW3MEPUTEIbHBIMU
npubopamu, OrpeaesieHIe EHBI ICTCHUS JINHEHKH.

Jlabopamopuwvie pabomol

1.0Onpenenenne pa3mMepoB (HU3MIECKOTO TeTa.

2.U3mepennst o0beMa KUIKOCTH.

3.U3mepenue odbemMa TBEPAOIO TeNa.

2.Tena u éewecmea
XapakTepucTuku Tel 1 BemecTs ((popma, 00beM, IBET, 3amax).
Tsepnoe, xKunKOe U ra3000pa3HOE COCTOSHUS BEIECTBA.
Macca tena. Maccel pa3inuHbIX TeJ B IPUPO/IE. ITAIOH Macchl. Bechl.
Temmneparypa. TepMOMETpEL.
Jenmumocts BemecTBa. MoseKkynbl, aTombl, HOHBL. [IpencraBineHue O pasmepax YacTHIl BeELIECTBA.
JIBrxeHue yactul BemecTBa. CBA3b CKOPOCTH JBMKEHUS yacTULl ¢ Temnepatypoil. uddysus B TBepAbIX
Tenax, KUAKOCTAX U razax. BzanmoaencTeue 4acTull BemecTsa U aroMoB. [1osicHeHne CTpoeHns U CBOWCTB
TBEPABIX TEJ, KUAKOCTEH U ra30B C MOJEKYJIIPHOU TOUKH 3peHus. CTpoeHHe aroMa U MOHA. X UMUYECKUE
AJIEMEHTHI (KUCJIOPOJ, a30T, BOJOPOA, KEJIe30, allOMUHUN, Meab, (ocdop, cepa) 3HAKU XUMHUYECKHX
anemeHToB. [lepuoanueckass cuctrema (.M. MenneneeBa. Ilpocteie u croxkHble BemiecTBa ( KHCIOPOJ,
BOJOPO/, Boaa.) PacTtBops! 1 B3Becu. OuncTka npupoiHoil Boasl. [11oTHOCTH BeliecTna.
JlaGopaTopHble ONBITHI: CpaBHEHHE XapaKTEPUCTHK TeJ, HAOJIIOJECHUE PA3IMYHBIX COCTOSIHUN BEIIECTBa,
HaOJIto/IeHue JeIMMOCTH BeIlllecTBa, HalOntojeHue sBieHus aud@y3uu, HaOM0JEeHHE B3aUMOACHCTBUS
YaCTHILl Pa3IMYHBIX BELIECTB.

Jlabopamopuvie pabomol

4.M3mepeHne Macchl Tella Ha PhlYaKHBIX BECaXx.

5.M3mepenue Temneparypsl BOJbI U BO3AyXa.

6. HaGmonenue ropeHus.

7.Pa3nenenue pacTBOPUMBIX M HEPACTBOPUMBIX BEIIECTB (DUIBTPOBAHUEM.

8.M3MepeHue IIIOTHOCTH BELLIECTBA.

3.Bzaumooeiicmeue men
W3meHeHne ckopocTu 1 (hOpMBI TeJl IIpU UX B3auMozecTBuu. [leiicTBrue 1 MpoTHUBOAeCTBIE.
Cuna Kak XapakTepyuCTHKa B3auMoaercTBus. Jlunamomerp. HpIOTOH — €IMHHIIA U3MEPEHUS CHUIIBI.
Wuepuus. [IposBienne nHepLuy, NpuMeEpHI €€ ydeTa U IpUuMeHeHus. Macca Kak Mepa HHEPTHOCTH.
I'paButanimonHoe B3aummojerctBue. ['paBuTanmoHHOe B3ammojnercTBue W Bceenmennas. Cuia TsoKeCTH.
3aBUCUMOCTD CHJIBI TSPKECTH OT MacChl.
Hedopmarus. Paznuunbie Buabl aedopmanuu. Cuiia ynpyroctu, €€ HampaBlieHHE. 3aBUCHMOCTb CHJIBI
YIIPYTOCTH OT AeOopMalnu.
Cuna TpeHus. 3aBUCUMOCTb CHUJIBI TPEHUS OT CHJIbI TSDKECTH U KadyecTBa 00paboTKM moBepxHocTed. Poib
TpEHUs B pUpoie U TexHuke. CrocoObl yCUIIeHUs U OCNIabIeHHsI TPEHUSI.
DIEeKTPUYECKHUE CHUIIbI, MATHUTHOE B3aMOJICHCTBHE.
JlaBjieHne Tena Ha ONopy. 3aBUCUMOCTb JABJIEHHs OT IUIOIaau omnopsl. Ilackans — eauHMIIa M3MEpEHUs
JaBJICHHUS.
[lepenaya naBieHHs KUAKOCTAMH W Tazamu. 3akoH Ilackams. JlaBieHue Ha TIIyOWHE >KHIKOCTH.
Coobmaromuecs: Cocyibl, UX IPUMEHEHUE.



JlelicTBHE XKUAKOCTEN Ha MOTIPYKEHHOE B HUX TENO0. ApXHMME0Ba cujia. 3aBUCUMOCTh apXUMENOBOM CHJIBI
OT pOJia )KUJKOCTH U OT 00beMa MOrPy>KEHHOM YacTH TeJa. Y CJIOBUS IJIaBaHUS Tel.
JlabopatopHbie ONBITHL: HAOTIOICHIE BOSHUKHOBEHUS CHITBI YIIPYTOCTH TIpH JeOpMaIiui, H3MEPEHUE CHITBI
, Ha0JII0/IeHEe MarHUTHOTO B3aUMO/ICHCTBUSI.

Jlabopamopuvie pabomol

9.13mepeHue cuiibl TPEHUS.

10.0Omnpenenennie naBiieHus Teja Ha OMOPY.

11.13mepenue BhITaTKUBAIOIIEH CUJTTBI.

12 .BrisicHeHUE yCTIOBHS TJIABAHUS TEIL.

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

OcBoenne Kypca «EcTecTBO3HAHME)» HA YPOBHC OCHOBHOTI'O 0611161"0 O6p&30BaHI/I${ JOJIDKHO o0OecreynuBaTh
AOCTHIKCHHUC CIICAYIOIUX JIMIYHOCTHBIX, MCTAIIPCAMETHBIX U TPCIMCETHBIX 06pa3OBaTeJIBHbIX PE3YyIbTATOB!:

JIMYHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe éocnumanue:
® OTHOIIEHHE K €CTECTBO3HAHUIO KAaK K Ba)XHOW COCTAaBJIAIONICH KYJIbTYPBI, TOPAOCTb 3a BKIIAJ
POCCHIICKMX M COBETCKHX YUYEHBIX B pa3BUTHE MUPOBOI HAYKH B 00JIaCTH (PU3UKU U XHUMUH.
I'pasricoanckoe éocnumanue:
® TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOH JEATEIBHOCTU NPU BBHIMOJIHEHUH HMCCIECIOBAHUN U
MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHIMAHHUIO ¥ B3aMMOTIOMOIITH.
/Jlyxoeno-upascmeennoe socnumanue:
¢ TIOHMMaHHWE 3HAYMMOCTH HPABCTBEHHOTO AacleKTa JCATEIbHOCTH YeJIOBEKa B IIO3HAHUS
OKpPYKAaIOIIETO MHpa M CBOUX CBS3€H C HUM: JKOJOTMYECKH OOOCHOBAHHBIX IOTPEOHOCTEH,
UHTEPECOB, HOPM U MIPABUIL.
Acmemuueckoe gocnumanue:
e [IOHMMAaHHE pOJIM €CTECTBO3HAHHS B (POPMUPOBAHMHM ACTETUUYECKOM KyJIbTYPHI JIMYHOCTH B
001aCTH B3aMMOACHUCTBUS YeJIOBEKa U IPUPOJIBI.
Ilennocmu nayunozo nosnanus:
e OpHEHTalUs Ha COBPEMEHHYIO CHUCTEMY Hay4yHBIX MpEACTaBI€HUl 00 OCHOBHBIX (hHU3MKO-
XUMHUYECKHX 3aKOHOMEPHOCTSX, B3aUMOCBA35IX YeJIOBEKa C MPUPOIHON U COLIMATILHOM Cpeioil;
® [IOHWMAaHHE POJIM ECTECTBEHHBIX HAYK B (DOPMUPOBAHUN HAYIHOTO MUPOBO33PECHUS;
e pa3BUTHE HAy4yHOW J10003HATENbHOCTH, HHTEpeca K (U3UKE U XHMHH, HaBBIKOB
UCCIIEI0BATEIbCKON AEATEIbHOCTH.
Dopmuposanue Kyaomypol 300p06bs:
® OTBETCTBEHHOE OTHOIICHWE K CBOEMY 3J0POBBIO M YCTAaHOBKA Ha 3JIOPOBBI 00pa3 KU3HU
(3mopoBoe mHTaHUE, COONIO/IEHNEe TMTMEHUMYECKUX NPaBWI U HOPM, COAJaHCUPOBAHHBIN PEXUM
3aHSATHH W OTABIXa, pETyIsIpHas (u3ndecKast aKTUBHOCTH);
® OCO3HaHHE IOCIEICTBUM M HENpUATHE BPEIHBIX TNPUBBIYEK (YIOTpeOIeHHE aJIKOoroJs,
HapKOTHKOB, KyYpEHHE) 1 UHBIX (GOpM Bpea Uil (pU3MUECKOro U MCUXUYECKOTO 37J0POBbS;
e coOmroieHNe paBuil OE30MACHOCTH, B TOM YMCIIC HaBBIKKA O€301TaCHOTO TIOBEACHHUS B MTPUPOTHOM
cpene;
Tpyooeoe éocnumanue:
® QAaKTHMBHOE y4acTHE B PEIICHWH IMPAKTHYECKHX 3a7ad (B paMKaxX CEMbH, IIKOJBI, TOpOJa, Kpas)
HKOJIOTUYECKOW HANPaBICHHOCTH, HHTEPEC K MPAKTUIECKOMY U3YUEHHIO TPO(eccHil, CBI3aHHBIX C
bu3uKOI 1 XUMHUEH.
JKonozuueckoe eocnumanue:
e OpHUEHTalus Ha TMPUMEHEHHE E€CTeCTBEHHOHAYYHBIX 3HAHMH NpHU pElICHHM 337a4 B 00JIACTH
OKpY’KaloIlen cpebl;
® OCO3HaHHE PKOJOTHYECKHUX MPOOJIeM U IMyTeH UX perieHus;
® TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOU NEATEIBHOCTH SKOJIOTMUECKON HApPaBICHHOCTH.
Aoanmayusa o0yuarue2oca K UsMeHAIOUWUMCA YC108UAM COUUATbHOU U RPUPOOHOIUL CPEObl:
® aJeKBaTHas OLIEHKA U3MEHSIOUINXCS YCIOBHIA;



NPUHATUE pelieHus (MHAUBUAYaIbHOE, B TPYMIE) B U3MEHSIOIIUXCS YCIOBHUSX HA OCHOBaHUH
aHaJM3a Hay49HOU WH(pOpMaIINK;

MJIaHUPOBAHUE JCHCTBUH B HOBOM CHUTyallMM Ha OCHOBAaHWW 3HAHUH (PU3NKO-XUMHUYECKHUX
3aKOHOMEPHOCTEH.

METAIIPEJIMETHBIE PE3YJIBTATBI
YHuBepcaibHbIe IO3HABATEIbHbIE 1€ CTBUS
ba3zoenie nocuueckue oeiicmeu:

UCII0JIB30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUH O MPUPOJIHBIX SIBJICHUSIX;
YCTaHABIIMBATh CYIIECTBEHHBI NpPHU3HAK KIACCUPUKANNUU OOBEKTOB (SBICHUH, IPOIECCOB),
OCHOBaHUs 1Ji1 000011IEHUS M CPaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAJIHN3a;

¢ Y4ETOM IPEAIOKEHHOM MO3HABATENLHOM 3aa4i BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B
paccMarpuBaeMbix  (akTax W HAOMIOJACHWSIX; TMpeIiaraTb KPUTEPUH  JUISl  BBISBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

BBISBIISITH Ie(OUIUTHI MH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX ISl PEIICHUS TOCTABIICHHOW 3a/1a4H;
BBISIBJIATH  OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIC CBSI3M M TMPOTUBOPEUUS B
M3y4aeMBbIX MPOIecCcax U SBJICHUSX;

CaMOCTOSITENIbHO BBIOUPATh CIOCO0 pelieHus: yueOHoM 3a/1auul (CpaBHUBATh HECKOJIBKO BapUAHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASIINN C Y4ETOM CaMOCTOSITENTFHO BBIJIEICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeicmeus:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

dbopMynupoBaTh BONPOCHL, (UKCUPYIOIIME Pa3pblB  MEXKIYy pEAIbHBIM M JKEJIaTeIbHbIM
COCTOSIHHEM CUTYalluH, 00bEKTa, 1 CAMOCTOSITEIbHO YCTAaHABIMBATh UICKOMOE M JIAHHOE;
dbopMupoBaTh THUNOTE3y OO0 HUCTHHHOCTH COOCTBEHHBIX CYXKJICHUH, apryMEHTHPOBATh CBOIO
MO3HUIIMIO0, MHEHUE;

MPOBOJMTH MO CAMOCTOSITEIBHO COCTaBICHHOMY IJIaHy HAOJIOJCHIE, HECIOKHBIA (U3NISCKUN H
XUMUYECKUM JKCIIEPUMEHT, HEOOJIbIIIOE WCCIEOBAaHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH
bu3HYECKUX MPOIIECCOB, MPUINHHO-CIICJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH;

OIICHUBATh HA MMPUMEHUMOCTh U JIOCTOBEPHOCTHh WH(OPMAIIUIO, TIOTYUYEHHYIO B X0/1€¢ HAOIIOICHUS
Y DKCIIEPUMEHTA;

CaMOCTOSITENNbHO (OPMYTUPOBaTH O00O0OIIEHUS W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO
HAOMO/IEHUs, DKCIEPUMEHTa, BIAJeTh HMHCTPYMEHTAMHU OLIEHKH JOCTOBEPHOCTH TMOTYYCHHBIX
BBLIBOJIOB M O0OOIIEHN;

MPOTHO3UPOBATh BOZMOXKHOE JlabHEHIIee pa3BUTHE (PU3NIECKUX U XUMHUYECKHUX MPOIIECCOB U UX
MOCIIEACTBHS B aHAJOTUYHBIX WJIM CXOJHBIX CHUTYaIUsX, a TAKXKe BBIABUTATH MPEATNOIOKEHUS 00
WX Pa3BUTUU B HOBBIX YCJIIOBHSIX U KOHTEKCTaX.

Paooma c ungpopmayueii:

IPUMEHSTh pa3jIMYHble METOJbl, MHCTPYMEHTHI M 3alpOChl NpPU TOUCKE M OTOOpE HayyHOU
uH(pOpMallMK WIN JaHHBIX U3 UCTOYHUKOB C YYETOM MPeJI0KEHHONW yueOHON 3a7auu;

BBIOMpATh, AHATU3UPOBATh, CHCTEMATU3UPOBATH U HMHTEPIPETUPOBATH (UZUKO-XUMHUUECKYIO
MH(pOPMaLIMIO Pa3INYHbIX BUJOB U (HOPM IMpeICTaBICHMUS;

HaXOJUTh CXOJHbIE apryMEHTHI (IOATBEPXKIAIOIINE MIIM ONPOBEPralolue OJHY U Ty XKe U0,
BEPCHUIO) B pa3IMYHBIX HH(POPMAIIMOHHBIX UCTOUHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaIbHYIO  (opMy  TpeacTaBieHHs HHQOpMAMM U
WUTIOCTPUPOBATH PelIaeMble 33Ja4l HECJIOKHBIMU CXeMaMHU, InarpaMMaMu, HHOU rpadukoi U ux
KOMOWHALIUSIMU,

OLICHMBATh HAJE&KHOCTh HAYYHON MHGOpPMAIUU MO KPUTEPUSAM, MPEUIOKEHHBIM YUYUTENIEeM HWIN
c(OpMYJIMPOBAHHBIM CAMOCTOSITENIBHO;

3alIOMMHATh U CUCTEMATH3UPOBATh (PU3UKO-XUMHUUECKYIO HH(OPMAIIHIO.

YHuBepcaibHble KOMMYHHUKATHBHbIE 1€ CTBHA
Obwenue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHHUS, BBIPAKATh SMOIMU B TIPOIECCE BBHIMOTHCHHUS
NPAaKTUYECKUX U JTa00OPaTOPHBIX padoT;
BBIpaXaTh ce0s (CBOIO TOUKY 3PEHUS) B YCTHBIX M MUChbMEHHBIX TEKCTaX;



pacrio3HaBaTh HEBepOabHbIE CPEICTBA OOILIECHHS, TOHUMATh 3HAYCHUE COLMANIbHBIX 3HAKOB, 3HAThH
U PpaCIO3HaBaTh MPEINOCHUIKA KOH(DIMKTHBIX CHTyallMd M CMArYaThb KOH(JIMKTHI, BECTH
HIEPErOBOPHI;

NOHMMAaTh HAMEPEHHUs JPYTUX, MPOSIBIATh YBAKUTEIBHOE OTHOLICHWE K COOECEHHKY U B
KOPPEKTHOH (popme hOopMyIHPOBATH CBOU BO3PAKECHHUS;

B XOJI¢ Majiora U/Wiu JUCKYCCHM 3aaBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMON Hay4yHON TE€MbI
U BbICKa3blBaTh WJEH, HAICJICHHbIC Ha pelleHue (U3MYeCKOM WIM XUMHUYECKOW 3ajaduu U
noJiJiepKaHue 0JIaroXXenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXJIEHHUS C CYXICHHSIMH JAPYIMX YYaCTHHKOB JHajora, OOHapyXHUBaTb
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

nyOJIMYHO NPEACTABIATh PE3yJIbTAThl BBIIOJHEHHOIO ONBITA (IKCIIEPUMEHTA, HCCIIEAO0BaHMUS,
MIPOCKTA);

CaMOCTOSITENIFHO BBIOMpPATh (hOpMAT BHICTYIUICHHUS C YYETOM 3334 MPE3CHTAIMH 1 0COOEHHOCTEH
ayIUTOPUM M B COOTBETCTBUM C HHM COCTaBJIATh YCTHBIE W THCbMEHHBIE TEKCTHl C
UCIIOJIb30BAaHUEM UIUTIOCTPATUBHBIX MAaTEPUAJIOB.

Coemecmuasn desamenpbHOCMb (COMPYOHUYUECHBO):

MOHUMAThH U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHINMBUAYAIBHON pabOTHI IPH PELICHUH
KOHKPETHON MO3HABaTEeNbHOM 3a/1a4H, IPOOJIEMBI;

MPUHUMATh [EJb COBMECTHOM JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JECUCTBHS 1O €€
JOCTHKEHHUIO: PpaclpelesiTh PO, JOroBapuBaThbCs, OOCYXAAaTh IPOLECC U  Pe3yabTaT
COBMECTHOM paboThI;

IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, ONpPENENSITh CBOIO pOjib (C  y4yéToM
MPEANOYTEHUH U BO3MOXKHOCTEHM BCEX YYaCTHUKOB B3aMMOJICHUCTBHS), paCIpeAesiATh 3aaadyu
MEXy WICHaMHd KOMAaHJIbl, y4acCTBOBAaTh B TPYMIOBBIX (Gopmax padoThl (0OCyXIeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U UHBIC);

BBITMIOJHATH CBOIO YacTh PabOThI, TOCTUTaTh KAYECTBEHHOTO pe3yibTara Mo CBOEMY HAIPaBIICHUIO
Y KOOPJAMHUPOBATH CBOU JEUCTBUS C IPYTUMH WICHAMU KOMaH/bI;

OIICHMBATh KA4eCTBO CBOETr0 BKJaJa B OOWIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJEWCTBUSA;, CpPaBHHUBATh pPE3YyJNbTaThl C HCXOTHOU
3a7a4el M BKJIQJ KaXJOrO 4jieHa KOMAaHJIbl B JIOCTH)KEHUE pe3ylbTaTOB, pa3leisaTh cdepy
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K IPEAOCTABIEHUIO OTUETA MIEPE TPYIIION;

YHuBepcainbHbIe peryJIaTHBHBIC 1eHCTBUSA

Camoopzanmauu}l:

OpUEHTUPOBATHCSA B Pa3IMUYHBIX MOAXOAAX TNPUHATUS pelIeHUN (MHIUBUAYAIbHOE, MPHUHSITHE
pelIeHys B rpymIe, NIPUHITHE PEeIIEHUH TPYIIOoil);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pPELICHHMs  [O3HABAaTENbHOM 3agauu (MM €ro 4acTh),
BBIOMpPATh CHOCOO pemeHus: ¢ y4ETOM HMEIOIIUXCS PecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/jaraéMble BApUAHThI PELICHUI;

COCTaBIATh IJIaH JEMCTBUM (IUIaH peaJn3allud HAMEUEHHOTO  aJIfOpUTMa  PELIEHUs),
KOPPEKTHPOBATh IMPEUIOKEHHBI alrOpUTM C YUYETOM IIOJIyUYEHHS HOBBIX HAay4yHBIX 3HAHUI 00
U3y4aeMOM OOBEKTE;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (peghrexcus):

BJIa/IETh CIOCOOAMU CAMOKOHTPOJISL, CAMOMOTHBAIIH U PEQIIEKCHH;

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IIaH €€ U3MEHEHNS,

YUNUTBHIBaTh KOHTEKCT M NPEABUAECTH TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPH DPELIEHUH
yueOHOIl 3a/1au, aJaiTUPOBATh PEIICHUE K MEHSIOLUIMMCS 00CTOSATENILCTBAM;

OOBSACHATh MPUYHHBI JTOCTHKEHUS (HEIOCTUKEHHs) PEe3yIbTaTOB AESITENbHOCTH, JaBaTh OLEHKY
IpUOOPETEHHOMY OMBITY, YMETh HaXOAUTh MMO3UTUBHOE B IPOU3OLIE/IIEH CUTYyallUH;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LEIH U YCIOBUIM.



3M0uu0HaJleblﬁ UHmeslieKkm:

pa3ianyaTh, Ha3bIBaTh U YIPABJIATh COOCTBEHHBIMU SMOLUSMU U SMOLUSMU IPYTHUX;
CTaBUTh ce0s1 HA MECTO JIPYroro YeJoBeKa, MOHUMATh MOTHBBI U HAMEPEHUS IPYTroro;
PEryJIupoBaTh COCOO BHIPAKEHUS SMOLIMA.

Ilpunamue cedn u opyaux:

OCO3HAHHO OTHOCHUTKCS K JIPYTOMY Y€JIOBEKY, €r0 MHEHUIO;
MIpU3HaBaTh CBOE MPaBO Ha OMMOKY M TaKOE XK€ MPaBO JIPYyroro, OCO3HAaBaTh HEBO3MOXKHOCTh
KOHTPOJINPOBATH BCE BOKPYT;

OBJIAJICTh CUCTEMON YHHBEPCATBHBIX YUEOHBIX PETYJISITHBHBIX JCHCTBHI, KOTOpas oOecreynBacT
(GOpMUPOBAHUE CMBICIOBBIX YCTAHOBOK JUYHOCTH (BHYTPEHHSS TMO3UIUS JIMYHOCTH), W
JKU3HEHHBIX HABBIKOB JIMYHOCTH (yNpaBJICHHS COOOH, CaMOJIMCUMIUIMHBI, YCTOMYHMBOTO
MTOBEJICHUS ).

INPEAMETHBIE PE3YJIBTATbBI

OIMCHIBATh U3yUYCHHBIE CBOICTBA TEII, UCIONB3YS (U3NUYECKHE BEIWYMHBI: Macca Tejia, IUIOTHOCTh
BEIIECTBA, CUJIA, IaBJICHHUE, CHJIa TPEHUS; IPY ONMMCAHUU NIPABWIHHO TPAKTOBATH (PM3UUIECKUN CMBICI
UCTIOJIb3yEMbIX BEJIMUMH, UX 0003HAUYCHUS U CAMHUIIBI U3MEPEHUS,

aHAJTM3UPOBATh CBOWMCTBA TEJ, MEXAaHWYECKHE SBJICHUS M MPOIECCHI, HCIONB3Ys (u3mueckue
3aKOHBI: 3aK0oH [lackas, 3akoH Apxumesna;

pacro3HaBaTh MEXaHWYECKHUE SIBICHUS M OOBSCHATH Ha OCHOBE WMEIOIIMXCS 3HAHWUN OCHOBHBIC
CBOWICTBA WJIM YCIIOBHSI TPOTEKAHWsS STHX SIBJICHHI: B3aUMOJCHCTBUE TeJ, Iepeaadya JIaBICHHS
TBEPIBIMU TEIIAMH, )KUKOCTSMH U Ta3aMH, TUIABAaHHUE TEIT;

M0JIb30BAThCS JIAOOPATOPHBIM 00OPYIOBAHUEM U XUMUYECKOH MOCY/I0H;

MIPOBOJIUTH HECIIOKHBIE XUMHUYECKHE OIBITHI U HAOJIIOJCHUS 32 M3MEHEHUSIMU CBOWCTB BELIECTB B
mporiecce MX TPEBpalleHUi; COOMIONATh TNpaBWIIa TEXHUKA OE30MacHOCTH TPU MPOBEACHUH
HAOJIIOZICHUH U OIIBITOB;

pemarh 3aJa4yd, UCTHOIb3ys (HOPMYIBI, CBS3bIBArOMIME (U3NYECKHE BEIMYMHBI (IIyTh, CKOPOCTH,
TUIOTHOCTh BEIIECTBA, JaBJICHHE); HA OCHOBE aHAIM3a YCIIOBHSI 3aJaud BBLICTATH (U3UUECKUE
BEIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE JUTs €€ pelIeHus], U IPOBOJUTH PACUETHI.

WCTOJB30BaTh 3HAHUS O (U3NYECKHX M XUMHUYECKUX SBICHHUSX B TIOBCEAHEBHOW JKU3HU IS
oOecrnieueHns 0€30MacHOCTH MpHU OOpAIllEHUH C MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, IS
COXpPaHEHMs 3/I0POBbsI U COOIIOZCHUSI HOPM SKOJIOTHYECKOTO MOBEIEHUS B OKPYXKAIOLIEH cpefe;
MPUBOANTH TPHUMEPHl NPAKTUYECKOTO WCIONB30BaHUS (U3WYECKUX 3HAHUH O MEXaHWYECKHUX
SABIICHUSIX ¥ (PU3MUYECKHX 3aKOHAX;

pacrio3HaBaTh TEIJIOBbIC SIBIICHHUS U OOBSICHATh Ha OCHOBE MMEIOIMXCS 3HAHUN OCHOBHBIE CBOMCTBA
WIA yCJOBUS NPOTEKAHUS JTUX sABICHMU: Auddy3us, u3mMeHeHue oObEMa TeN NpPU HArpeBaHUU
(oxnakieHun ), OOJIbIIAs CKUMAEMOCTh Ta30B, Malasi COKUMAEMOCTh JKUJIKOCTEN U TBEPABIX TET,
pas3nuyaTh OCHOBHBIE PU3HAKU MOJIEIEH CTPOCHUS Ta30B, )KUAKOCTEH U TBEPABIX Tel;

0CO3HaBaTh HEOOXOAUMOCTh COOIIOICHUS IPABUIT HKOJIOTHYECKH O€30I1aCHOT0 MOBE/ICHUS B
OKpY’Karoliel MPUPOIHON Cpelie; TPaMOTHO 00paIaThCsl ¢ BEIIECTBAMH B TIOBCEAHEBHOM KU3HU
0CO3HaBaTh 3HAYECHUE TEOPETHUECKUX 3HAHUH [T IPAKTUYECKOH e TeTbHOCTH YelIOBeKa,



TEMATHYECKOE INTAHUPOBAHHUE

Ne | HammeHoBaHHe KoaunuecTtBo DJ1eKTPOHHBIE Bujanl 1eiTeJIbHOCTH
I/m | pa3aejoB W TeEM | YacOB (uudposbie)
NporpaMmMbI o0pa3oBaTeJIbHbIC
Bcero |k/p |Ja/p pecypesI
1. |Bsenenue 6 - 3 PaboTa ¢ nHpopmanueil (¢ MWIUTIOCTpALUAMYU yUeOHUKA U
1.Mudoypox.py JTOTIOJIHUTEIbHBIM MILTIOCTPATUBHBIM MaTepUalioM, Ta0IUIIAMH).
2.https://videouroki.net |Ompenenenne GuU3NIECKUX ABJICHHI O PEIPOIYKIIUSIM, XAMHUIECKUX
SIBJICHUI HA OCHOBE JIEMOHCTPALIUIA.
PaboTa ¢ TeKCTOM (BbIJIEJIEHNE U3 NIPETI0KEHHOTO YyUUTENIeM TeKCTa
Ha3BaHUI BEUIECTB, PU3NUECKUX TeIl, PU3NICCKUX SIBICHHUN).
HaxoxxJieH1e [eHbl IelIeHus 1 Ipe/elia u3sMepeHui mpubopoB.
M300paxkeHue mKagbl IPUOOPOB C YKa3aHUEM ILICHBI JCICHUS 1
npezena U3MEpeHHH.
BrinonHeHue 1ab0paTopHbIX paboT, SKCIIEPUMEHTANIBHBIX 3aJaHU.
Paborta B rpymmnax.
2. | Teno u BemecTBo 13 |1 5 1.Mudoypox.py CpaBHEHUE XapaKTEPUCTUK (PU3NUECKUX TEJ, CTPOCHHUS aTOMOB

2.https://videouroki.net/

BOJOPOJA, TeINSL, TUTHSL.

HaOmroeHue: pa3aiMyuHbIX COCTOSIHUN BEIIECTBa; 3a U3MEPEHUEM
MacChl TeJla Ha pa3IudYHbIX Becax; siBlieHud nudys3un B mpupoe,
TEXHHKE, OBITY; B3aUMOJICHCTBHUS YaCTHUIl PA3IMYHBIX BEIIECTB; OMbITA
10 MOJTY4YEHHIO BOJIOPO/IA; 3 IPUTOTOBIEHUEM UCTUHHOTO
[pacTBOpa M B3BECH.

3Mepenue Macchl Tena Ha yueOHBIX Becax, TeMIepaTyphl BOAbI U
BO3/lyXa TEPMOMETPOM.

Omnpenenenue eHbl JeJIeHNs TEPMOMETPA.

AHanu3 MOJIENEed MOJIEKY]I U aTOMOB.

3yueHne cTpoeHHs aTOMa; 00Pa3I[0OB XMUMHUYECKUX BEIIECTB;
00pa31oB HanboJee YacTO BCTPEUAIONIUXCS MPOCTHIX M CIOXKHBIX
BELIECTB; KUCIOPOJa U €ro COeIMHEHUH; BOJIOPO/A U €r0



https://videouroki.net/

COCIMHECHUM.

300pakeHne CTpOeHUs aToMa.

PaGora c [lepuoanueckoit cucreMoil XuMu4eckux dyeMeHToB [1. U.
Mennaeneesa

3anuchk GOpMyII XMMUYECKHX 3JIEMEHTOB.

PacTBOpeHHE pa3IMuHBIX BELIECTB B BOJIE U (PUIBTPOBAHUE
[PacTBOpOB.

Perienue 3a1a4 Ha BBIYMCIEHNE TNIOTHOCTH 110 U3BECTHBIM Macce U
o0Bemy . [IpeobpazoBanue popmyibl

PerieHne kaueCTBEHHBIX 3a/1a4.

Brimonaenue 1abopaTOpHBIX padoT, IKCIIEPUMEHTAIBHBIX, TECTOBBIX
3agaHuii. Paborta B rpynnax.

BzaumoneiictBue
TeN

14

1.Uudoypox.py
2.https://videouroki.net/

l3y4yeHune: 3aBUCUMOCTH pe3yiIbTaTa ASHCTBHS CHIIBI OT €€ 3HaYCHUS,
HaIllpaBJICHUA U TOYKHU IPUITIOKCHUA,

YCTPOWCTBA JMHAMOMETPA; NPUYNH BO3ZHUKHOBEHHUS CHJIBI TPEHUSL.
HabmroeHre: OnbITOB ¢ NCTIOIb30BAHNUEM TEIIEKKH,
IUTaCTUJIMHOBOTO LIIApUKA, IPYKHUHBI C TPY30M; B3aUMOJICHCTBHUS Tel;
3a MaJIeHUEeM pa3INyYHbIX TEJI; Pa3IMUHbIX BUIOB JedopMaIuy;
BO3HUKHOBEHUS CUJIBI YIPYTOCTH pH AedopMaliy; 32 HOKa3aHUIMHU
TMHaMOMETpa MPU U3MEHEHUN KOJINYECTBA IPy30B, B3aMMOICHCTBUS
Ha3JIeKTPU30BaHHBIX TeJ; MATHUTHOTO B3aUMOJIEHCTBHUS; 32
M3MEpPEHUEM JIaBJICHUS Ha Pa3HbIX INTyOMHaX, [0 pa3HbIM
HalpaBJIEHUSM; 32 YCTAaHOBJIEHUEM YPOBHS KHJIKOCTH B
COOOMIAIOIITUXCS COCYAaxX.

[IpuBeneHNEe NPUMEPOB: pa3IMYHBIX BUJOB Je(QOpMaIlui B IPUPOJIE,
B 6I)ITy, B TEXHHKE, Ccroco0oB YBCIMUYCHUA U YMCHBIICHHUA JaBJICHHA,
COOOMIAIONIUXCS COCYIOB; MEpPeJauu JIaBICHUS ) KUIKOCTIMU U ra3aMu
B TCXHHUKE.

Brrunciienue cuiibl TSKECTH 1o opmysie

Fr=9,8 H/xr « m.

VccrnenoBanme 3aBUCUMOCTH CUJIBI YIPYTOCTH OT Ae(opMariu.
OmnpeneneHne yCIOBUi paBHOBECHS Tell.

['paduueckoe nzobpakenue cui. M3mepenue cu.



https://videouroki.net/

CpaBHEHUE TPEHUS CKOJILKCHUS M TPCHHS KAUCHUSL. .
OOBsicCHEHHE 3aKOHA COOOIIIAIOIIMXCSI COCY/IOB.
Briasmkenne rumnote3 00 BeicTyruienne ¢ fokiagamMu u
COOOILIEHUSAMU.

OO0cyxneHrne CooOIEeHUH 1 TIOKIaI0B.

O1eHKa IeITEIbHOCTH OJHOKIACCHUKOB.

PaboTa B rpymmax yCiIOBHIX TUTABAHUS TEJ.
CocTaBieHue TaOJIuII.

BrinosHeHUE Ta00PaTOPHBIX padOT, IKCIIEPUMEHTAITLHBIX 33 JaHHM.
DopmyIupoOBaHUE BHIBOIOB.

Perienue kKaueCTBEHHBIX, KOJUYECTBEHHBIX 3a/1a4.

Hroro 33 12
PesepBHOE Bpems 1
OO01iee KOJIUMYECTBO 34

4acoB 1o
porpaMme




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

A.E. I'ypeBuu, JI.A. Ucaes, JI.C. Ilonrak. EcrectBo3Hanue. BBenenue B ecTeCTBEHHO-HAYYHbIE
npeaMeTsl 5-6 kiacce. - 6 —e u3m., crepeotun.- M.: Jlpoda.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Benenue B ecrecTBeHHO-Hay4HbIe TpeAMeThl. EcTecTBo3Hanme. 5—6 kinaccel. Pabouas mporpamMma
muann YMK A. E. I'ypesuua, /. A. Ucaesa, JI. C. [lorTak : yue6HO-MeToanueckoe mocodue / A. E.
I'ypeBuy, /1. A. Ucaes, JI. C. [loatak. — M. : JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.Uudoypox.py
2.https://videouroki.net/
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