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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBJIEHA HA OCHOBE MOJOXEHUH M TpeOOBAHUU K pe3ylbTaTaMm
OCBOCHHSI Ha 0a30BOM YpOBHE OCHOBHOM 00paszoBareiibHOM mporpammsbl, mpeactaBieHHbx B @I'OC OO0, a takxe ¢ yu€toMm deaepaabHOn
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenonaBanus yueoHoro rnpeamera «Duznkay.

Copneprkanue IporpaMMbl IO (PU3UKE HATPABJICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YUYAIOIIMXCS U OPTaHU3aIHIO
u3ydeHust (PU3MKH Ha JeSITeIBbHOCTHON OCHOBE. B mporpamme mo (u3uKe y4HUTBHIBAIOTCS BO3MOXKHOCTH YYEOHOTO MpeAMETa B peau3aluu
tpeboBanuit ®I'OC OOO kx MIaHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM OOY4YEHHs, a TaKyKe MEXIPEIMETHBIC CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHMUsl.

[Tporpamma 1o ¢u3uKe yCTaHABIMBAET pacHpeaeieHne yueOHOro MaTepuaia 1o rogam o0ydeHus (1o kiaccam), IpeajiaraeT NpuMepHYIO
MOCJIEI0BATENbHOCTh M3YUYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS NPEAMETHOIO COJEpKaHMS M Y4ETE€ BO3PACTHBIX OCOOEHHOCTEH
oOyJaronuxcs.

[Tporpamma o ¢gu3uke pazpadboTaHa ¢ eNbl0 OKa3aH!s METOAMYECKOMN MOMOIIY YUUTEIO B CO3aHUH paboueii MporpaMMsbl 1o y4eOHOMY
peIMeTy.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIIMM Il €CTECTBEHHO-HAYYHBIX yYeOHBIX MPEJIMETOB, MOCKOIBKY (DM3MYECKHE 3aKOHBI JIEXKAT B
OCHOBE TIPOIIECCOB U SBJCHMM, HU3y4aeMbIX XHMHEW, Ouonorueir, acrpoHomueil u ¢Qusnueckoir reorpadueil, BHOCUT BKJIaI B
€CTECTBEHHO-HAYYHYIO KapTUHY MHpA, MPEAOCTaBIsIeT Haubojee iCHbIe 00pa3Ibl MPUMEHEHHUsI HAyYHOTO METOa MO3HAHUs, TO €CTh Crocoda
MOJIyYEHUs JOCTOBEPHBIX 3HAHUH O MUPE.

OnHa U3 MIaBHBIX 33/1a4 (PU3HUECKOT0 00pa30BaHus B CTPYKTYpe 00111ero 00pa3oBaHus COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH M UHTEpeca K HayKe y 00y4aroImuxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE MpEAINoOJaraeT OBJAJEHUE CIEAYIOIIUMH KOMIIETEHTHOCTSMH, XapaKTEepPU3YIOIIUMU
€CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

® HAy4YHO OOBSACHATH SIBIICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHBIE JOKA3aTEIbCTBA IS [TOJIyYE€HHUSI BHIBO/IOB.

[lenu m3yueHus: GU3MKKU HA YpPOBHE OCHOBHOI'O 00ILero oOpa3oBaHus orpejneneHsl B KoHuenuu npenojaBanus yueOHOro mpeamera
«®Du3nka» B oOpa3oBaTelbHbIX opranmzanusx Poccuiickoit ®Denepanuu, peaan3yrolIUX OCHOBHBbIE 0OO0IIe00pa3oBaTelbHbIE MPOrPAMMBL,
yrBepxkAEHHON pemeHneM Kosuterun Munucrepcrsa npocemieHus Poccuiickoit @enepannu (mpotokoin ot 3 aexadbps 2019 r. Ne [TK-4Bh).

Henu nzyvyenus pU3NKH:

e npuoOpeTeHne HHTepeca U CTPEeMIIEHUS OOYyYarolMXCS K HAyYHOMY H3YUEHHUIO TNPUPOAbI, PA3BUTHUE UX HMHTEJUIEKTYAJIbHBIX H

TBOPYECKHUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUI O HAyYHOM METOJIE IMO3HAaHUA W (OPMUPOBAHHE HCCIEAOBATEIHCKOTO OTHOMICHHS K OKPYKAIOIIUM
SIBIICHHSIM;

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa H3y4CHHUsI OCHOB CTPOCHHUS MaTepUU U (DyHaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHKE TIPEIICTABICHHIA O POJIA (PU3HUKH JIJISI PA3BUTHSI IPYTHX €CTCCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oymymieit mpodhecCHoHaTbHON AeSITeTbHOCTH, CBSI3aHHON ¢ (PU3HUKOM, ITOATOTOBKA K
JabHEHIeMy 00yYeHHUIO B TOM HAIIPABIICHHH.

I[OCTI/I)KGHI/IC ITUX IeNIeH IIporpaMmsnl 110 (I)I/IBI/IKC Ha YpOBHC€ OCHOBHOI'O O6HI€1"O O6paBOBaHI/I${ obecneyuBaeTcs pPEIICHUEM CIICAYIOIINX

3a1a4:
e [IpUOOpEeTEeHUE 3HAHUHN O JUCKPETHOM CTPOEHHMHM BEIIECTBA, O MEXaHUYECKUX, TETJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBaHTOBBIX
SIBTICHUSX
e [IpUOOpEeTeHUE YMEHUN OIUCHIBATh U OOBSACHATH (PU3NUYECKUE SIBICHUS C UCIIOIb30BAHUEM MOJIyUYECHHBIX 3HAHU;
® OCBOGHHME METOJOB pEIICHUS NPOCTEHIINX Ppacu€THBIX 3aJad C MHCIOJb30BaHMEM (U3MYECKUX MOJelell, TBOPUYECKUX U
NPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4;
® Dpa3BUTHE YyMEHUI HaONOJaTh MPUPOJHBIC SBJIEHUS M BBIIOJHATH ONbITHI, JAOOpaTOpHBIE pabOTBl M SKCIEPUMEHTAJIbHbIE
UCCIICIOBAaHMS C MCIIOJIb30BAaHHEM U3MEPUTENBHBIX IPHOOPOB;
e OCBOEHHME NMPHUEMOB PabOTHI ¢ MH(OpMaLUe (U3NIECKOro CoAep)KaHus, BKIOYas MHGOPMALMIO O COBPEMEHHBIX JOCTHXKEHUSX
($u3KKY, aHAIU3 U KPUTUYECKOE OLIEHUBaHKUE HH(OpMAIINH;
® 3HAKOMCTBO cO c¢epaMu MNpo(hecCHOHAIBHOW MAEATENIbHOCTH, CBA3aHHBIMU C (U3UKOM, M COBPEMEHHBIMU TEXHOJIOTHSAMH,
OCHOBAHHBIMH Ha JIOCTH)KEHUSAX (PU3MUECKON HAYKH.
Ha uzyuenue ¢usuxu (6a30BbIil ypoBEHb) Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHusi OTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2
yaca B Henemwo), B 8§ kimacce — 68 wacoB (2 wyaca B Hememwo), B 9 kmacce — 102 wyaca (3 wyaca B HEIENIO).

[Ipennaraemslii B mporpamme o (u3HKe nepedyeHb J1abopaTOPHBIX pabOT U ONBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, YUUTENb JIeaeT
BbIOOpP MPOBEAEHUS JTaOOPATOPHBIX PabOT U OMBITOB C YYETOM MHIUBUIAYATbHBIX OCOOEHHOCTEH O0Yy4aroIIMXCs, CIIUCKA IKCIEPUMEHTAIbHBIX
3aJJaHMi, TIpe/yIaraéMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOT'O 3K3aMeHa o (hU3UKe.

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Pa3nes 1. ®u3nka u eé posib B NO3HAHUHN OKPY/KAIOIIEro MUpa.



®du3nka— Hayka o npupojie. ABnenus npupoapl. Dusndeckue sBICHHS: MEXaHUYECKUE, TETIIOBBIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Ousnueckue BennunHbl. M3mepenue ¢puzndeckux BennunH. Gusnyeckue npudopsl. Ilorpemuocts n3mMepennii. MexayHapoHas cucremMa
EAUHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIe HAyKH HU3Yy4arOoT Mpupoay. EcTecTBeHHO-HayudHBIM MeTOJ MO3HaHMs: HAOMIOACHHE, TTOCTAaHOBKA
HAYYHOTO BOIIPOCA, BBIJBM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 TPOBEPKE TMIIOTE3, 00BsACHEHHE HabmogaeMoro sBieHus. Onucanue Gu3n4eckux
SABJICHUM C IIOMOILBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEeIIOBbIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuszuyveckre MpudOPHI U MPOLEaypa NPSIMbBIX U3MEPEHUH aHAIOTOBBIM B U(PPOBBIM IPUOOPOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIHLHOTO Mprodopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MajbIX TE.

N3mepenne TemMneparypsl IpU IOMOIIH KUAKOCTHOTO TEPMOMETPA U 1aTYMKa TEMIIEPATYPBI.

oV wNPRE

[TpoBeneHue uccienOBaHUs O MPOBEPKE THIIOTE3BI: NANBHOCTH MOJETA MIAPHKA, MYHICHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM
0oJbIIIe BBICOTA TyCKa.

Pa3nes 2. IleppoHavyaabHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOLINE TUCKPETHOE CTPOCHHUE BEIIECTBA.

JBmxenue yactuil BemecTBa. CBs3b CKOPOCTH JBUKEHUS YACTHUIL C TeMIepaTrypoid. bpoyHnoBckoe nBmwxkenue, nuddysus. Bzaumonelictsue
YacTHI] BEUIECTBA: MPUTSKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHHSI BEUIECTBA: CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKUX) TeNl. B3auMOCBs3h MEXKAY CBOMCTBAMHU
BEII[ECTB B PA3HBIX arperaTHhIX COCTOSHHIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaOGmoneHnne 6pOyHOBCKOTO JABHKEHHMS.

2. HaGmronenue nuddys3un.

3. HalGnronenue siBneHu, 0OBICHAIOMNXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka guameTpa aToMa METOJO0M PSIOB (C UCIOIb30BaHueM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.



3. OmnbIThl O OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanunueckoe IBuxeHne. PaBHomepHoe 1 HepaBHOMepHOe ABMxkeHHE. CrxopocTh. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JABUKEHUHU.
Pacuér nytu u BpeMeHH JIBH>KECHHUSI.

SlBnenne unHepumu. 3akOH HMHEpUMH. B3aumopneilicTBue Tesl Kak NPUYMHA M3MEHEHMsSI CKOPOCTH JBMXKEHHMS Ten. Macca kak Mepa
MHEepTHOCTH Tena. [1noTHocTh BemecTBa. CBSA3b MJIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BELIECTBA.

Cuita kak xapakTepuCTHKa B3auMojieicTBus tei. Cuia ynpyroctu U 3akoH ['yka. Mi3MepeHnne cuiibl ¢ TOMOIIBIO AMHAMOMETpa. SIBieHue
TATOTEHUS U cuiia TsokecTu. Cuila TSHKECTH Ha Apyrux mianerax. Bec tena. HeBecomocTs. CroxkeHue Cuil, HAIPaBJIEHHBIX 110 OAHOW IPSIMOM.
PaBHonelictByromas cui. Cuna tpenus. TpeHue CKOJIbXEeHUsl U TpeHUE NoKosl. TpeHue B Mpupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmronenune MeXaHWYECKOTO JBUXKEHUS Tea.

2. H3mepeHue CKOPOCTH MPSMOIUHEHHOTO TBUKCHHUSL.

3. HaGnropenue siBneHUs HHEPIUU.

4. HaOmoneHue U3MEHEHHUs CKOPOCTH MPU B3aUMOJCHCTBUH TE.
5. CpaBHeHHE MaccC 10 B3aUMOJICHUCTBHUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopnwvie padbomot u onvimol.
OnpeneneHne CKOPOCTH PABHOMEPHOTO JIBMKEHUS (IIapUKa B )KUAKOCTH, MOJIENIHN HJIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jajee).
Onpenenenue cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM IapuKa 10 HAKIOHHOH MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTsKEHUS (J1eopMaliin) Npy>KUHbI OT MPUIOKEHHON CHIIBI.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHSI OT Beca Tejla U XapaKTepa CONPUKACAIOIIMXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenne. CiocoObl yMEHbIIEHNU U YBEJIWYEHHUs JaBieHus. JlaBneHue rasa. 3aBUCMMOCTb JaBICHMS raza oT 00bEMa, TEMIIEPATYypH.
[lepenava naBieHus TBEPABIMU TeJIaMU, KUAKOCTSIMHU U razamu. 3akoH [lackans. [ITneBMaTnyeckue MalHbl. 3aBUCUMOCTD J1aBJICHUS KUJKOCTH
oT riyouHsl. ['uapocratnueckuii mapamokce. Coobmaromuecs cocyapl. [ napaBIndecKne MeXaHu3MBbl.

AtMmocdepa 3emnu u atmMochepHoe AaBieHue. [[puunHsb cyecTBoBaHus BO3AYIIHOM o6onouku 3emin. OnbiT Toppuuennu. M3mepenne
aTMOC(EepHOTro JaBieHUs. 3aBUCUMOCTb aTMOC(EPHOT0 JaBICHUS OT BBICOTHI Haj ypoBHeM Mops. [Ipubops! /Ui u3aMepeHus aTMochepHOro
JIaBJICHMSL.

JleiicTBHe XKUAKOCTU W Ta3a Ha MOrpyXEHHOE B HUX Teslo. BrliTankuparomas (apxumenona) cuia. 3akoH Apxumena. [lnaBanue Ter.
Bo3nyxomnaBanue.

A wN e



Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBneHus KUIKOCTBIO U ra30oM.

Coob1maronyecs cocy/sl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neiicTBusg aTMOC(HEPHOTO AABICHHUSL.

3aBUCHMOCTD BBITAJIKHBAIOIIEH CHIIBI OT 00BbEMA NMOTPYKEHHOM YaCTH Teja U MJIOTHOCTH KUAKOCTH.

NouswNPRE

PaBeHCTBO BBITAJIIKMBAIOILEH CUJIBI BECY BHITECHEHHOU KUAKOCTH.
VYcnoBue miaBanys TeI: IJIaBaHUE WK IOTPYKEHHUE TN B 3aBUCUMOCTU OT COOTHOLIEHUS IJIOTHOCTEH Tea U AKHUAKOCTH.
Jlabopamopnwvie pabomot u onvimeol.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEMa MOrpyXKEHHOHN B )KUJIKOCTh YaCTH Tela.
2. OmnpezeneHue BbITAIKUBAIOLIEH CUIIbL, JEHCTBYIOLIEH Ha TEI0, HOTPYKEHHOE B )KUJIKOCTb.
3. IIpoBepka HE3aBHCUMOCTH BBITAJIKMBAIOLIEH CUJIBL, JEMCTBYIOLIEH Ha TEJIO B KUIAKOCTH, OT MACCHI TEJIA.
4. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOLIEH CUJIbI, JEHCTBYIONIEH Ha TEJO B KUIKOCTH, OT 00bEMa MOrpyKEHHOH B
JKUJKOCTh YaCTH TeJIa U OT INIOTHOCTH JKUJKOCTH.
5. KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKH U ONIPeieNIEeHUE €€ Tpy3010IbEMHOCTH.
Pa3nes S. PaboTa m MOIIHOCTB. JHeEprus.
Mexanunueckas padboTta. MOIIHOCTb.
[TpocThie MeXaHU3MBI: pbluar, OJ0K, HaKJIOHHAs II0CKOCTh. [IpaBuno paBHoBecus polyara. [IpuMeHeHne npaBuia paBHOBECHS pblyara K
650Ky. «30s0T0e npaBmwiioy» Mexanuku. KII/ mpoctsix Mexanu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY U TEXHHKE.
Mexannueckas sHeprus. Kunetnueckas u noreHuumanbHast sHeprus. [IpeBpanienre oqHOro Bujja MEXaHM4eCKON SHEPTUU B APYroil. 3aKoH
COXpaHEHHUsI SHEPTUU B MEXAHUKE.
Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Omnpenenenue pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JBUKEHHUHU TeJIa M0 TOPU30HTAIBHOMN MOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. Usmepenune KIIJI HakTOHHOM MJIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUHU.
8 KUIACC



Pa3gen 6. TenioBblie IBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHM CTpOEHHUs BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJEKYJI. ONBITHI,
MOATBEPK/IAIOIINE OCHOBHBIE MOJI0KEHUSI MOJICKYJISIPHO-KMHETHUYECKON TEOPHH.

Monenu TBEpIOTO, JKUIKOTO U Ta3000pa3HOro cocrosiHuil Benlectsa. Kpucramimyeckue u amopusie tena. O0bsicHEeHHnEe CBONUCTB ra3os,
JKUJKOCTEN M TBEPIBIX TEJI HA OCHOBE IOJIOKEHUN MOJIEKYJISPHO--KUHETUYECKOM Teopur. CMauyMBaHWE U KallWUISIPHBIE SIBJICHUA. TeroBoe
pacCIIMpPEHHE U CHKATHE.

Temmnepatypa. CBsi3b TEMIIEPATypPhI CO CKOPOCTHIO TEIUIOBOTO JBUKCHHSI 4YacTUIl. BHyTpeHHss sHeprus. CriocoObl N3MEHEHHS BHYTPCHHEH
SHEPruu: Temionepeaaya u coBepiieHue padotel. Buabl Temnonepeaayu: TemIONPOBOIHOCTb, KOHBEKIIMS, U3ITy4EHUE.

KonuuecTBo TemnoTsl. YaenbHas TEIUIOEMKOCThH BellecTBa. TemnooOMEeH M TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOro OanaHca.
[InaBneHue U OTBEp/EBaHHE KPUCTAJUIMUYECKUX BELIECTB. YJeibHas TeruioTa ruiaBieHusa. [lapooOpazoBanue m xonaeHcamus. Vcmnapenue.
Kunenue. Y nenpHas Teraora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMITEPaTypbl KUIIEHHUS OT aTMOC(HEPHOTO JTaBJICHHS.

BnaxuocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMS.

[Tpunnumner padots! TersioBsix Asurarenei KIIJl remmoBoro asurarens. TenaoBeie BUTATEIHN U 3aIIUTa OKPYKAIOLIEH CPEJIbI.

3aK0H COXpaHEHUs U IIPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddysum.

Halmronenue siBeHnit cMauyuBaHUs M KalTWJUTSIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

V3MeHeHne AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buns! Teruionepenayn.

OxnaxJiIeHre Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaAMH.

W Nk WN R

. CpaBHEHME TETUIOEMKOCTEN PA3INYHBIX BEIECTB.

. Habmronenue kuneHus.

. HabmoieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.
13. Mojenu TemIOBLIX ABUTaTenei.

[
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Jlabopamopnuvie padbomot u onvimol.
1. OmpIThI O 0OHAPYKEHUIO JEHCTBUS CHJI MOJICKYJIIPHOTO TTPUTSKEHUS.



OnBITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MTOBAPEHHOM COJIM MM caxapa.

OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.

Omnpenenenue AaBIeHUS BO3AyXa B OaJUIOHE MINPHIIA.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIEHUS BO3/IyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaKICHUS.

[TpoBepka runoTe3bl TMHEIHON 3aBUCUMOCTH JITMHBI CTOJIOMKA KUAKOCTU B TEPMOMETPUYECKON TPYOKE OT TeMIEepaTyphbl.
Habmroienue n3aMeHeHus: BHyTpEHHEW SHEPTUy Tejia B pe3ysibTare TeIionepeadyn U paboThl BHEIIHUX CUJI.
HccnenoBanue sSBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U TOpSYEH BOIBI.

oo Nk WN

OmnpezneneHne KOJINYECTBA TEIUIOTHI, MTOJIyY€HHOT'O BOJOW MPHU TEIII000MEHE C HArpeThIM METATHYECKUM IIHIIUHIPOM.
. Onpenenenue yaenbHOU TEMI0EMKOCTU BEILECTBA.

=
= O

. UccnenoBanue Impouecca uCIIapCHuA.

=
N

. OnpezenieHne OTHOCUTENIBHOW BJIAXKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIaBICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHHS.

OnekTtpuzanusi Tend. JIBa popa SIEKTpUYECKUX 3apsiaoB. BzaumopeiicTBue 3apsokeHHBIX Tell. 3akoH KyrnoHa (3aBUCUMOCTBH CHUIIBI
B3aMMOJICHCTBHS 3apSKEHHBIX TENl OT BETUYMHBI 3apsI0B M PACCTOSHUS MEXKIY TeIIaMu).

Onektpuueckoe mosie. Hanpsok€HHOCTH anekTpudeckoro mosid. [IpuHIMI Cyneprno3uiuu 3JIeKTPUUECKUX Mojei (Ha KaueCTBEHHOM
YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DJIeMEHTapHbIA snekTpuueckuil 3apsia. Ctpoenue atoma. [IpoBOTHUKHM M JUAJIEKTPUKU. 3aKOH
COXpaHEHHUs IEKTPUUYECKOTO 3aps/a.

DJIEKTPUUYECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOYHMKH NMOCTOSHHOIO TOKA. J[eMCTBUS 3JIEKTPUUYECKOTO TOKA
(TernnaoBoe, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. DiekTpudeckoe HampskeHue. COnpoTHBIEHUE MPOBOJHUKA. Y IEIbHOE CONPOTUBJICHUE BEIIECTBA.
3akoH OMa miig yuyactka uenu. [locnenoBarensHoe v mapaiesibHOEe COETMHEHUE MPOBOJHUKOB.

PaboTa 1 MOIIHOCTH ANIeKTpUUecKoro Toka. 3akoH J[xoynsa—Jlenia. Dnekrpudeckue enu U HoTPeOUTeH MEKTPHUUECKON SHEPTHH B OBITY.
KopoTtkoe 3aMbIkanue.

ITocrosiHHbIE MAarHUTHI. B3auMoelicTBuE MOCTOSSHHBIX MarHUTOB. MarHuTHOE nosie. MarHuTHOE 1oJie 3eMJIA U €r0 3HAaYeHUE IS JKU3HU
Ha 3emyie. OnbIT DpcTega. MarHuTHOE MOJIe ANEKTPUIECKOTOo ToKa. [[puMeHeHne 3eKTpOMAarHuTOB B TEXHUKE. JIeiCTBHE MAarHUTHOTO TOJISI Ha
MPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSIHHOTO TOKA. MIcrosib30BaHue 31€KTpoABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Omnwitel @apajnes. SABneHue anekTpoMaruuTHol nHAYKIuU. [IpaBuno Jlenna. Dnektporeneparop. CocoObl MOMTydYeHUs dEKTPUIECKON
SHEPTUH. DIIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.
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DJIeKTpHU3alHUs TEl.

JIBa pona aNeKTpUUYECKUX 3aps/I0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOoCTaTUYECKast UHIYKLIHS.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.

[IpoBOIHUKYM U AUBIIEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

M cToYHMKM TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKUIN TOK B )KHIKOCTH.

. "'a30BBbIit pazps.

. 3aMepeHue cuiibl TOKa aMIIepMETPOM.

. 3MepeHune 3JIeKTpUYECKOro HalpsyKeHUsE BOJIbTMETPOM.

. Peoctat u mMara3uH cCOnpoOTHBIIECHUM.

. BzanMoelicTBHe MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH pa3JieJICHHs TTOJIFOCOB MarHUTa.

. MozenvpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OneIT Opcrena.

. MarauTHoe moJje Toka. DJIeKTPOMAarHur.

. lelicTBuE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJIEHUS 3IEKTPOMATHUTHON MHAYKIUH.

. OnpiTel Dapanes.

. 3aBUCUMOCTD HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

1.

e W

OnbITh IO HAOJIIOAEHUIO SJIEKTPU3ALIUH TeJl MHAYKIIUEH U IPU COPUKOCHOBEHHH.
HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.
COopxka u mpoBepka paboThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue u peryJInpoBaHHUe CUIIbI TOKA.

W3mepeHue u peryinpoBaHue HaPsKEHNUS.



6. HMccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, HIYLIETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHHS PE3UCTOPA U HANIPSIKCHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh IEKTPUYECKOTO CONPOTUBIIEHMSI MPOBOJHUKA OT €0 JUIMHBI, IJIOMAAN MONEPEYHOrO
CEYEHHUA U MaTepuaa.

8. IlpoBepka npaBuiia CI0KEHUS HANPSIKEHUH IIPU IOCIIE0BATEILHOM COEAMHEHUH JBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Ui CHJIBI TOKA NIPY MapalIeIbHOM COCIUHEHUH PE3UCTOPOB.

10. Onpenenenne padboThl IEKTPUYECKOTI0 TOKA, UIYILIETO Yepe3 PE3UCTOpP.

11. OnpeneneHue MOIHOCTHU 3JIEKTPUYECKOTI0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CWIIBI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HaIIPSKEHUs Ha HEN.

13. Onpenenenue KIIJ] HarpeBaTens.

14. MccnenoBaHre MarHUTHOIO B3aUMOZECHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. VI3yyeHre MarHuTHOT'O 110JI1 HOCTOSIHHBIX MarHUTOB NPH UX OOBEAMHEHUH U pa3/IeJICHUH.

16. MccnenoBanue JEUCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbl B3aUMOJEHCTBUS KaTyIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAaIIPaBJIEHUS TOKa B
KaTylIKe.

18. M3y4yeHue AeCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnpIThl MO HCCIEAOBAHUIO SIBICHMSI AJIEKTPOMATHUTHOW MHAYKIUU: HCCIEIOBAaHUE W3MEHEHWH 3HAUYE€HUS M HaIpaBlICHUS
WHIYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe ABmkeHue. MatepuanabHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAaHHMYECKOro JBHXKEHHS. PaBHOMepHOe
npsIMOJIMHEHOe ABMkeHue. HepaBHoMepHoe npsMonuHeHoe aBrkeHue. CpenHss U MTHOBEHHas CKOPOCTh Tejla NMPU HEPaBHOMEPHOM
JBHKEHUH.

Yckopenue. PaBHOyckopeHHOe MpsiMosnHeiiHoe BuxkeHne. CBobogHoe nagenne. OnbiThl [anues.

PaBHOMepHOE ABMXKEHHE MO OKpYXHOCTH. llepuon u uvactora obpamenus. JluneitHas u yrioBas ckopoctu. LleHTpocTpemutenbHoe
YCKOpEHHUE.

Ilepssriit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [IpuHiun cyneprno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TPEHUS CKOJIbKEHMS, CUJla TPEHMSI TIOKOSI, IPYTHe BUIbI TPEHUS.



Cuna TsKeCTH M 3aKOH BCEMHUPHOIO TATNOTEHHUs. YCKOpeHue cBoOoxHoro majaeHus. [IBmxenue ruiaHer Bokpyr Comnua. Ilepas
KOCMHYECKasi CKOPOCTb. HeBeCOMOCTh U IeperpysKu.

PaBHOBecue marepuanabHON TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTo Tea ¢ 3aKpEIIEHHON OChIO BpalleHHus. MOMEHT
cuisbl. LleHTp TsbxecTH.

Hmnynec Tena. M3menenue umimynsca. Mmnynsc cuiibl. 3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE ABH)KEHHUE.

Mexanuueckasi paboTa 1 MOIIHOCTb. PaboTa cuit TsbkecTH, ynpyroctu, Tperus. CBsa3b sHepruu u padotsl. [loTeHnmansHas sHeprus Tena,
IIOJAHATOrO HaJl IOBEPXHOCTHIO 3eMiIH. [loTeHIManbHas sHeprus cxaToil npykuHbl. Kunerndeckas sueprust. Teopema 0 KWUHETUYECKON SHEPIUU.
3aKOH COXpaHECHMsI MEXaHUYECKON SHEPIHH.

Hemoncmpayuu.
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8.
9.

10.

11

Habumronenne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHME TyTel U TPACKTOPHI IBMXKSHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
N3mepenre CKOpOCTH U YCKOPEHUs MPSMOIMHEHHOTO ABUKEHUSI.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBU>KEHHUSL.

Habmroienue 1BH>KEHUs Tella 0 OKPYKHOCTH.

Habumronenne MexaHuecKUX sIBJICHUH, MPOUCXOAAIIUX B cUCTEME 0TcuéTa « Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBM>KEHUU
OTHOCHTEJIEHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

Habmtoienue paBeHCcTBa CUIT TIPH B3aUMOJICHCTBUU TEII.

M3menenue Beca Tena Npyu yCKOPEHHOM JIBUKECHUH.

Ilepenaya nmmysbca Ipy B3aUMOJIEHCTBUU TEIL.

. IIpeobpazoBanusi SHEPTUM NPU B3aUMOIEUCTBUH TEJl.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyJbca IPU HEYIPYToM B3aUMOJAEHCTBUH.

CoxpaHeHue UMITyJIbCa IPU aOCOJIFOTHO YIIPYTOM B3aUMOJIEHCTBUY.

HaOGnroeHue peakTHBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPTUH IPH CBOOOTHOM Ha/IeHUH.

CoxpaHeHre MEXaHUYECKOM SHEPTUU NIPH JIBUKEHHUH TeJa MO JEHCTBUEM IIPYKHUHBI.

Jlabopamopnwvie pabomot u onvimol.

1.

2.
3.
4.

KoHcTpynpoBanue Tpakta i pa3roHa U JAJIbHEHIIEr0 pAaBHOMEPHOTO JBHKEHUS APUKA WU TEIEKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpycKa WM ABUKCHUS [IapUKa 110 HAKIIOHHOW MIOCKOCTH.
Ornpezenenne yCKOpeHus Tea Npyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBMXEHUH 0€3 Ha4adbHOUW CKOPOCTH.



5. TlpoBepka runotesbl: €ciiv MpU PABHOYCKOPEHHOM JBUKEHHH 0€3 HaualbHOU CKOPOCTH ITyTH OTHOCATCS KaK Psii HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJMHAKOBHI.

HccnenoBanue 3aBUCUMOCTU CUJTBI TPEHUS CKOJIBKEHHUSI OT CHJIBI HOPMAJIbHOTO JaBJICHUSI.

Onpenenenne kodhduueHTa TPEHUS CKOIBKCHHUS.

Omnpenenenne KECTKOCTU MPY>KUHBI.

. Omnpenenenue paboThI CUJIBI TPEHUS [IPU PABHOMEPHOM JIBUKEHHUH TeJa 10 TOPU30HTAIBHON OBEPXHOCTH.

10 Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME IPy3a C UCTIOIH30BAHUEM HETIOABMYKHOTO M MOABIKHOTO OJIOKOB.

© 0N

11. 3yuyeHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanuyeckue Koj1e0aHUSA U BOJTHBI.

Konebarenbnoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH KOJNEOAHWM: MEpPUOM, 4acToTa, aMIUIUTyAa. MaTeMaTHUeCKUidl U MpYKUHHBIN
MasTHHUKH. [IpeBpalieHne sHeprum nMpy KojaedaTeIbHOM JBHIKESHUH.

3aryxatomue kojiebanus. Boinyxnennsie konebanus. Pesonanc. Mexannueckue BosiHbl. CBOMCTBA MEXaHUYECKUX BOJIH. [IpogonbHbIe 1
MIOIIEPEYHBIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacpoCcTpaHeHusa. MeXaHM4YeCKHe BOJHbI B TBEPIOM TEJE, CENCMUYECKHUE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue konebaHUM TeI MO AEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmoaenue kosie0aHuii rpy3a HA HUTH U Ha MIPY>KUHE.

3. HalGnroneHue BEIHYKACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIBHBIX U TONEPEYHBIX BOJIH (Ha MOJEINN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYecKui pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenye 4acToThl U Ieproia KojaeOaHui MaTeMaTHYecKoro MasTHUKA.
Omnpenenenue 4acTOTHl U Meproia KoneOaHui Mpy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIeproAa KojeOaHUi MOBEIIIEHHOTO K HUTH IPy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCIMOCTH TIEpr0/ia KoieOaHU MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a.
[TpoBepka HE3aBUCHMOCTH NEepHOJia KoyiebaHH rpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpysa.
OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEpHUO/Ia KoJIeOaHU! PY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

NouhkwbhpeE

N3mepenune yckopeHHst cBOOOIHOTO MaIeHUs.
Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHbIE BOJIHBI.



DJIEKTPOMarHUTHOE TMOJie. DJIEKTPOMarHuTHble BOJIHBI. (CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJH. lllkama 31€KTpOMarHUTHBIX BOJIH.
Hcnonp30BaHne 3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSA3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolcTBa IEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3znea 11. CBeToBbIe IBJICHHUS.
JlyueBast mozenb cBeta. Mcrounuku cBera. [Ipsamonuneiinoe pacnpoctpaHeHue ceera. 3atMenus Connua u JIynel. OTpaxkeHue cera.
[Tnockoe 3epkano. 3akOH OTpa)KEHHUs CBETA.
[Tpenomnenue cBeta. 3akoH mpesniomiieHUs cBera. [lonHOe BHYTpeHHeE OTpakeHue cBeTa. VIcronb3oBaHHE MOJIHOIO BHYTPEHHEIO
OTPa)KE€HHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xon nyuedt B nmn3e. Onrtuyeckas cucrema (oToarmapara, MUKPOCKONA W Telleckoma. [J1a3 kak omThYecKas CUCTeMa.
bi30pyKOCTh M 1aIIbHO30PKOCTD.
Paznoxenue 6enoro cera B criektp. OnbiTel HptoToHa. CliokeHHEe ceKTpalibHbIX 1IBETOB. Jlucnepcus cBera.
Hemoncmpayuu.
[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomieit Junse.
Xop J1ydeil B paccenBarolel JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
. Ilpunnun neiictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOMA.
10. Mopens riasa.
11. PaznoskeHue 6€moro cBeTa B CIEKT).
12. Tlonydenue Georo cBeTa MpH CIOKEHUU CBETA PA3HBIX [[BETOB.
Jlabopamopnwvie pabomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YyIJIa OTPaKEHHsI CBETOBOTO JIyya OT yrJjia MajaeHusl.
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N3yuenue xapakTepuUCTHK N300pakeHUs IPEIMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yIJIa IPEIOMIIEHUS CBETOBOTO JIy4a OT yIJIa MaJeHUs Ha TPAHULIE «BO3LYX—CTEKIIO».
[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOIIECH JTHH3HI.
Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH INH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.
OMNBITHI IO BOCIPUATHUIO I[BETA MPEIMETOB MIPH UX HAOIIOACHUH Yepe3 LIBETOBbIC (DUIIBTPHI.
Pa311e.11 12. KBaHTOBbBIE SIBJIEHHS.
Onwitel Pesepdopna u mutanerapHas mozens aroma. Mopaens atoma bopa. Mcmyckanwe W TMOTJIONIEHUE CBETa aToMOM. KBaHTHI.
JluneityaTeie CIEKTPHI.

NouswN

PagnoaktuBHOCTh. Anbda-, 6eta- u ramma-uznydeHus. CTpoeHue aTOMHOro siipa. HykioHHas mozens aToMHOro snapa. M3oTormsl.
PanunoaktuBHbie npeBpaiieHus. [lepuon nmonypacnana aTOMHBIX siep.

Snepuble peakiyu. 3aKOHBI COXPAHEHMs 3apsA0BOIO U MAacCOBOTO YHCEN. DHEPrus CBS3W aTOMHBIX simep. CBs3b MAacChl U SHEPTUH.
Peaknuu cuntesa u nenenus saep. Mcrounuku sneprun CoJiHLA U 3BE3L.

Snepnas snepretuka. JIeiicTBUA pagMOAKTUBHBIX U3IYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnexTpbl U3JIy4€HUs U TOTJIOMICHHUS.

2. CpexTpsl pa3InYHbIX ra30B.

3. ConekTp BoJopoJa.

4. HabmoneHue TpekoB B kamepe Buibcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYyYESHUH.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnwvie padbomut u onvimol.

1. HaOGmoieHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4EHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPIMU YACTHUIIBI 10 TOPMO3ZHOMY ITyTH (110 (oTorpadusim).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOpPUTEIBbHO-000011IA0 M MOYJIb.

[ToBTOpHUTENBEHO--0000MAIOMNIA MOYAh TPEIHA3HAYEH MJIsi CHUCTEMaTH3allMd W O00O0OIIEHUs MPEAMETHOTO COJEPKAHHMS W OIbITa
JeSITebHOCTH, TPUOOPETEHHOTO MIPU N3YUYEHUH BCETO Kypca (PM3HKH, a TAKXKE Ul MMOJATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 9K3aMEHY IO
¢du3uke a5 00yJaroUIXCsl, BRIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Tpy M3y4yeHHH NAHHOTO MOAYJS PEATU3yIOTCSI M CHUCTEMaTH3UPYIOTCS BUJIBI JIEATEIBHOCTH, Ha OCHOBE KOTOPBIX OOEecHeunBaeTcs
JOCTHKEHUE TMPEAMETHBIX U METalpeIMETHBIX IUIAHUPYEMBIX pPE3yJbTaToB 00ydeHHs, (HOpPMHUPYETCsS €CTECTBEHHOHAy4Has IPaMOTHOCTH:



OCBOCHME HAay4YHbBIX METOJIOB MCCIIEJOBAHUS SBICHUN NPUPOIbI M TEXHUKH, OBJIAZICHUE YMEHUSAMHU OOBACHATh (PU3NUECKUE SIBICHUS, IPUMEHSS
[I0JIy4YEHHBIE 3HAHUS, PELIATh 337a4ul, B TOM YHUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIIBHBIE.
[TpyHIMNIMAIBHO EATENBHOCTHBIA XapaKTep JaHHOIO pasjieNia pealu3yercs 3a cU4€T TOro, 4To OOy4yarolIUecs BBIIOJIHSIOT 3aJaHus, B
KOTOPBIX UM IpeJ1araeTcs:
Ha OCHOBE IOJyYEHHbIX 3HaHUI pacro3HaBaTh M Hay4yHO OOBACHATH (PU3MUECKHE SIBICHHUS B OKPY)KAIOLIEH MPUpPOJE U MOBCEIHEBHON
KHU3HH,
UCTIOJIb30BaTh HAYYHBIE METOBI UCCIeIOBaHUS (DU3NYECKHX SBJICHUH, B TOM YHCIIE IS TPOBEPKH TUIOTE3 U IMOIYUYEHHS TEOPETHUECKUX
BBIBOJIOB;
OOBSICHATh Hay4yHble OCHOBBI HauOojiee BaKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJOIMH, HampuUMep, MPAaKTUYECKOI'o HCIOJIb30BAHUS
Pa3IMYHBIX HCTOYHUKOB S3HEPIMH HAa OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPIHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3yuenne ¢U3MKM HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAINpPABICHO HA JOCTH)KCHHE JHMYHOCTHBIX, METAlPEIMETHBIX WU
IPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJILTATOB.
B pe3ynbrate nm3ydeHus (U3MKUM Ha ypOBHE OCHOBHOIO 00Iero odpasoBaHus y oOyuaromierocs OyayT cHopMUpPOBaHbBI ClEAYHOIINE
JIMYHOCTHBIE PE3YJIbTAThI B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:
® — MPOsIBIEHUE HHTEpPECca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3MUECKON HAyKH;
® — [[EHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
e 2) rpa’kIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:
® — TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUU OOILECTBEHHO 3HAYMMBIX M ATHYECKHX MPOOJEM, CBA3AHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN (DU3HKY;
® — OCO3HAHHME BaXXHOCTH MOPAJIBHO--3TUYECKUX MPUHILIMIIOB B IEATEIBHOCTH YUEHOTO;
e 3)3CcTeTHMYECKOro BOCTIUTAHMSI:
® — BOCHPUSTHE ICTETUUYECKUX KAaueCTB (PU3HUECKON HaAyKU: €€ TapMOHUYHOTO IMOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;
¢ 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:
® — OCO3HaHME LIEHHOCTHU (PHU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHMSI MUpPa, OCHOBBI Pa3BUTHUS TEXHOJOTWH, BaKHEWUIIEH
COCTABJISIFOLIEHN KYJIBTYPBI,
® — pa3BHUTHE HAyYHOU JI0003HATEIBHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATEIbHOCTH;



¢ 5) popMupoOBaHHUS KYJbTYPbI 3/10POBbS U IMOIHOHAJIBHOTO 0/1ar0NoJIyYHusi:

® — OCO3HaHHE IIEHHOCTU 0e30MacHOro 0oopasza KHU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH MPaBUiI 0€30IaCHOTO TOBEICHUS
Ha TpaHCHOPTE, HA JOpOorax, C 3JICKTPUICCKHUM U TCIIJIOBBIM O60py,Z[OBaHI/ICM B JOMAIIHUX YCJIOBUAX;

e — cpOpMHUPOBAHHOCTh HABbIKA pe(IeKCUH, IPU3HAHUE CBOETO IPaBa Ha OLIMOKY M TAaKOr'o e IpaBa y Ipyroro 4esioBeKa;

e 6) TPYZ0OBOIO BOCIIUTAHMSA:

® — AKTUBHOE y4acTHE B PEIICHHH NMPAKTHUECKUX 3a]a4 (B paMKax ceMbH, 00pa30BaTEIIbHON OpraHu3alny, TOpoia, Kpast) TEXHOIOTHUECKON
Y COIIMAJIbHON HAINpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3NYECKUX 3HAHUA;

® — MHTEpEC K NPAKTUYECKOMY U3YyUEHHIO TPO(ECcCHii, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJOrHYe€CKOT0 BOCIIUTAHUS:

e — OpHEHTalUs Ha NPUMEHEHHE (M3WYECKUX 3HAHWH JUIsl PEHICHUs 3a7ad B OOJACTH OKPYKAIOWIEH Cpeibl, INIAHUPOBAHUS MOCTYIKOB U
OLIEHKU MX BO3MOXKHBIX IOCJIEJCTBUN AJIS1 OKpYXKaroIlel cpeibl;

® — OCO3HaHHME IJI00aTBFHOI0 XapaKTepa SKOJIOTHYECKUX MPOOIJIEM U ITyTel UX peIICHus;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJI0BHAM COLMAJIbLHON U MPUPOIHON cpelbl:

¢ — NOTPeOHOCTh BO B3aUMOJICMCTBUU IPU BBHIMNOJIHEHUHM MCCIEIOBAHUN U MPOEKTOB (PU3MUECKOW HANPaBIEHHOCTH, OTKPHITOCTh OMBITY U
3HaHUSM JPYTUX;

® — [IOBBIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIeATEIbHOCTb;

e — MOTPeOHOCTh B (HOPMHUPOBAHHH HOBBIX 3HAHWI, B TOM 4uciie GOPMYyIUPOBATh UAEU, TIOHSATHUS, TUIIOTE3bl O (PU3NYECKUX OOBEKTaX U
SIBJICHHSX

® — OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3KKH;

® — [JAHHPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUECKUX 3HAHUIA;

® — CTPEeMJICHHE aHAIM3UPOBATh U BBISIBIISITH B3AUMOCBS3HU MIPUPOIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCJIE C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHUI;

® — OLIEHKA CBOMX JECWUCTBUI ¢ yUETOM BIMSHUS Ha OKPYKAIOIIYIO CPEly, BO3MOKHBIX IN100aIbHBIX OCIEICTBUM.
METAIIPEAMETHBIE PE3YJIbTATbBI
B pesynbraTe ocBoeHHs mporpammbl o (GU3MKe Ha YpOBHE OCHOBHOTO 00IIero odpa3zoBaHus y oOydaromierocsi 0yayt chopMUpOBaHbI

MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOUINE MMO3HABATEIbHbIE YHUBEPCAJIbHbIE YUeOHBIE JEHCTBHS, KOMMYHUKATHUBHBIE YHHBEpCAJIbHBIC
yueOHbIe JIeMCTBUS, pETYJIATUBHBIE YHUBEPCAIbHBIE yueOHbIe AEHCTBUS.



Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);

yCTaHaBJIMBATh CYILIECTBEHHBIH MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUSA /7151 0000IIECHNS U CPaBHEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHs B paccCMaTpUBaeMbIX (PAKTax, TaHHBIX U HAOIIOAEHUSAX, OTHOCALIMXCS K (PU3NYECKUM
SBJICHUSIM;

BBISIBJIATh IPUUMHHO--CJIEICTBEHHbIE CBA3M IIPU M3y4eHUM (PU3MUYECKUX SIBICHUI U IPOLIECCOB, JeaTh BBHIBOJbI C UCIOJIb30BAHUEM
JEAYKTUBHBIX U UHAYKTUBHBIX YMO3AK/IIOUEHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEIUUNH;

CaMOCTOSITENIbHO BBIOMpaTh croco0 perieHus yueOHOH ¢(u3nyeckoil 3aaun (CpaBHEHUE HECKOJbKHUX BAapUaHTOB pELICHUs, BHIOOP
Han0oJ1ee MOAXOISAILET0 C YYETOM CAMOCTOSTENBHO BbIICIICHHBIX KPUTEPUEB).

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHS .

WCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIILCKIIT HHCTPYMEHT TIO3HAHHS,

MPOBOJMTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIIOKHBIH (PU3NYCCKUN IKCIIEPUMEHT, HEOOJBIIIOE HCCIICIOBAHUE
(U3UYECKOTO SIBJICHNUS,

OIICHUBATh HA IPUMEHUMOCTH U JJOCTOBEPHOCTHh HH(DOPMAIIHIO, TOJTYICHHYIO B XOJIC HCCIICTOBAHUS WIIA YKCIICPUMEHTA;
CaMOCTOSITEIILHO (POPMYITUPOBATH 00OOIIECHUS M BRIBOJIBI 110 Pe3yIbTaTaM IMPOBEIEHHOTO HAOIIOACHHUS, OTIBITA, UCCIICIOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE JlajbHelIIee pa3BuTHe GU3NUECKUX MPOIIECCOB, a TAKKE BBIIBUTATDH MPEANOIOKEHHS 00 UX PA3BUTHU B
HOBBIX YCJIOBUSX M KOHTEKCTaX.

Padora ¢ undpopmanmeii:

NPUMEHSTH Pa3InYHbIC METO/IbI, HHCTPYMEHTBI U 3aIIPOCHI IPH MMOMCKE U 0TOOpe HHGOPMAILIMK HITH JaHHBIX ¢ YIETOM MPEIOKEHHO I
yueOHo (pu3ndeckoit 3agauu;

aHaAJTM3UPOBATh, CACTEMATH3UPOBATh U HHTEPIIPETHPOBATH HH(OPMAIIMIO PA3IMYHBIX BUAOB U (POPM NPEACTABICHHUS;
CaMOCTOSTEIILHO BEIOMPATH ONTUMAIbHYIO (hOPMY TPEACTaBACHHS HHGOPMAIIMK U HIUTIOCTPUPOBATH PEIllaeMbIe 3a1a4K HECIOKHBIMU
CXeMaMH, JruarpaMMaMu, HHOH TpauKOi ¥ UX KOMOWHAIHSIMH.

KomMMyHuKaTHBHBIC YHHBepcaibHblIe y4eOHbIe JeHCTBUSA:

B XOJl¢ OOCYXJeHHs ydeOHOTO MaTepualia, pe3yJbTaTOB JIaA0OpaTOPHBIX PabOT W TPOEKTOB 3a/laBaTh BOIMPOCHI MO CYIIECTBY
o0cykaeMoli TEMBI U BBICKA3bIBATh HJIEH, HAIlEJICHHbIC Ha PEIICHHUE 3a/1a4l U MOAJIep:KaHre OJ1aroKenaTeIbHOCTH OOIIEeHUS;
COIIOCTABJIATh CBOM CYXXIACHUA C CYXXKICHUAMU JPYIrUX YU4aCTHHKOB AMUajora, 06H3py>I(I/IBaTB pas3indue u CXoaCTBO HOSHHHﬁ;
BBIPpAXKAaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX,



MyOJIMYHO MPEACTABISATH PE3YIbTATHI BBIMOIHECHHOTO (DU3MUECKOTO OIBITa (IKCIIEPUMEHTA, UCCIICAOBAHMUS, TPOCKTA);

MOHWMATh W WCIOJNB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYalbHOW pabOTBl MpPHU PEIICHUH KOHKPETHOW (u3mdeckoit
poOJIEeMBI;

MPUHUMATH IEJIM COBMECTHOHM NEATEIHHOCTH, OPTaHW30BBIBATH ICHCTBHS MO €€ JOCTHIKEHHIO: PACHpeleNsiTh POIU, 00CYXKIaTh
IPOIIECCHI U PE3YJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJTHATH CBOKO YacCTh pa0OTHI, TOCTHUTasi KAYECTBEHHOTO Pe3yJibTaTa MO CBOEMY HAIPABJICHUIO U KOOPIUHUPYS CBOM JEHCTBUS C
JIPYTUMH YWiICHAMH KOMaH]IbI,

OLICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMH MPOJIYKT IO KPHUTEPHUSM, CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM YYaCTHHKAMHU
B3aUMO/ICHCTBHSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3anus:

BBISIBIISITH MIPOOJIEMBI B )KM3HEHHBIX M y4EOHBIX CUTYaLUsX, TPEOYIOMINX ISl peIIeHHs (PU3MUECKUX 3HAHHIA;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOIX0JaX NPUHITUS pelIeHU (MHANBUyalIbHOE, IPUHITHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUN
TPYNIoii);

CaMOCTOSITENIbHO COCTABJIATH AITOPUTM pelieHHs] GU3MUEcKOl 3aauu WM IJIaHA UCCIIEI0BaHUs C YUETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeylaraéMble BapUaHThl pPEIIeHUH;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, 3MOLMOHANIbHBIA HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U NpeIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATH NPUYUHBI JOCTHKEHMSI (HEJOCTHKEHUS) PE3YIbTaTOB JAESITENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTH (B TOM YHUCIIE€ B XOJ1 BBHIIOJHEHUS (PU3NYECKOTO MCCIIET0BAaHUS UM MPOEKTa) HA OCHOBE HOBBIX
00CTOSITENLCTB, U3MEHUBIINXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIopa UM AUCKYCCUU Ha HAYYHYIO TEMY, TIOHUMaTh MOTUBbI, HAMEPEHUS U JIOTUKY
ApYToro,

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPH pelIeHUH (U3NYECKUX 3a/ay WIK B YTBEP)KICHHUSIX HA HayuyHble TEMbI M TaKOE€ K€ MPaBo
JIpyTroro.



INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenus B 7 Kjacce IpeIMETHBIC Pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBEI OTpaxaTh C(HOPMHUPOBAHHOCTh Y OO0YUArOIIHXCS

YMEHHUI:

UCTIOJIb30BaTh MOHATHS: (PU3NYECKUE M XUMUUECKHUE SIBICHUS, HAOIIO/ICHHE, SKCTIEPUMEHT, MOJEIb, TUTIOTE3a, €IUHHIIBI (PH3UUECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMA BellecTBa (TBEPAOE, XKHUJAKOE, Ia3000pa3HOe), MEXaHHMYECKOE JABMKCHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOPHsI, paBHOACHCTBYIOLIAs cuila, nedopmanus (ynpyras, IacTHuecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

pasnnyath siBaeHUsA (Aupdys3us, TEIUIOBOE IBM)KEHHE YacTHL[ BEIIEeCTBA, PAaBHOMEPHOE [BM)KEHHE, HEPABHOMEPHOE IBH)KEHUE,
WHEpLUs, B3aUMOJCHCTBUE TEJl, PABHOBECHE TBEPABIX TEIl C 3aKPEINIEHHON OCBIO BPAIllCHMs, IIepeaada aBJICHHs TBEPABIMU TEJIAMM,
XKHUJIKOCTSIMU U ra3aMu, aTMOC(epHOe 1aBIeHUE, TNIaBaHKE TEJ, IPEBPAIIECHUS MEXaHUUYECKOM 3HEPruH ) [0 ONUCAHUIO X XapAKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh IPOSIBICHUE U3YYCHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOLIEM MHpE, B TOM 4Hcie (U3NYECKHE SIBICHUS B IPUPOJIE:
IIPUMEPBI IBUIKEHUS C Pa3JIUYHBIMU CKOPOCTSIMU B )KUBOM U HEXXUBOU PUPOJE, IEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EepHOTO JaBJICHHS Ha KUBOW OpPraHU3M, TIAaBaHHUE PHIO, PHIYard B TeJle YeIOBEeKa, IPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 33/1a4y
B y4eOHYI0, BBIJICJIATH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUM;

OINMCHIBAaTh N3YUYECHHBIE CBOICTBA TeJl U PU3NUYECKHUE SABICHUS, UCTIOIb3Ysl GU3HUECKHE BETNYUHBI (Macca, 00bEM, TNIOTHOCTh BELIECTBA,
BpeMsl, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJAa YHOPYIOCTH, CHJa TSDKECTH, BEC Tella, CHila TPEHMs, JaBjeHHe (TBEPAOro Telna,
KHUJIKOCTH, Ta3a), BHITAJKUBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOO(Q(QHUIHUEHT MOJIE3HOTO
JeMCTBUS MEXaHW3MOB, KMHETHYECKass M NMOTEHIMalbHAas HEPrusi), MpU ONMCAHUM IMPABUIBHO TPAKTOBATh (DPU3MUYECKHI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUEHHS M €IMHULBI (U3NYECKUX BEIWYUH, HAXOAUTH (OPMYJIbl, CBS3bIBAIOIIME JIaHHYIO
(bu3NYECKYyI0 BEJIMYMHY C APYTUMU BEIMUMHAMU, CTPOUTD I'paUKH U3YyYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEJTNUMH;
XapaKTepu30BaTh CBOWCTBA Tell, PU3NUYECKHUE SIBICHUS U MPOIIECCHI, UCIIOJIb3YS IPABUJIA CIIOKEHUS CUIT (BIOJIb OJJHOW MPSIMOM ), 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUJIO paBHOBECHs prluara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXAHUKHU, 3aKOH COXPaHEHUs
MEXaHUYECKOM IHepruu, IpH 3TOM JaBaTh CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alUChIBATH €I0 MaTEMATUYECKOE BBIPAKECHUE;
O0BSACHATH (hU3MUECKUE SBIIEHUS, IPOLECCHl U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE CUTYallUi MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BhIABIATh IPUUHMHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 |—2 JOrMUYECKHUX IIAaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX
CBOICcTBa (pU3NUYECKUX SABIECHUHN, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemath pacuéTHbIe 3a1a4u B 12 1eHCTBUS, HCIIOJIBb3Ys 3aKOHBI U JOPMYJIBI, CBA3BIBAIOIINE (PU3MUECKUE BETMYUHBI: HA OCHOBE aHAIN3a
YCIIOBUS 3aJ]aud 3alMChIBaTh KPAaTKOE YCIOBHE, MOJICTABIATh (PU3NUECKHE BETUUYUHBI B (OPMYJIBl U IPOBOAUTH PACUETHI, HAXOAUTH
CIIPaBOYHbIE TaHHbIE, HEOOXOIMMBIE JUIsI PEIIeHHUs 3a]1a4, OLIEHUBATh PEAIMCTUYHOCTh NOJYy4YeHHOU (PU3HUECKOI BEIMYUHBL;



pacrio3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh IPU MOMOIIM (U3UYECKUX METO/IOB, B ONUCAHUU HCCIICAOBAHUS BBIIEIATH
IIPOBEPSAEMOE ITPEIOI0KEHHE (TUIIOTE3Y), pa3IndyaTh U MHTEPIIPETUPOBATh MOIY4YEHHBIN pe3yiIbTaT, HaX0AUTh OIUMOKH B XOZI€ OIIBITA,
JIeNIaTh BBIBOJIBI IO €0 Pe3yJIbTaTaM;

IPOBOJIUTH OMNbITHI 10 HAOMIOACHUIO (U3NYECKUX SBICHUH MWIM (PU3MUECKUX CBOWCTB Tel: (HOpMYIMpPOBaTh IpOBEpsieMble
IPEIOI0KEHUs, COOUPATh YCTAHOBKY M3 MPEII0KEHHOT0 000py/I0BaHMUs, 3aIIMCHIBATh X0 OMbITa U ()OPMYITHPOBATH BHIBOHI,
BBINOJIHATH NPSIMblE U3MEPEHMSI PACCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa, CUIIbI U TEMIIEPATYpPhl C UCIIOIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aITUCHIBATH ITOKA3aHHsI TPHUOOPOB € YUETOM 3aJaHHON aOCOIIOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTh HCCJIEIOBAHNE 3aBUCUMOCTH OJHOW (pu3MuyecKol BEIMUYUHBI OT JPYrOil C MCIOJIB30BAaHUEM MPSMBIX H3MEPEHUH
(3aBHCHMOCTH TIyTH PaBHOMEPHO JBIDKYIIETOCS TEIa OT BPEMEHH JBM)KCHUS Tella, CUIIBI TPEHHSI CKOJIBKEHHS OT Beca Tela, KayecTBa
00pabOTKM MOBEPXHOCTEH TEJ U HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOLIAJN COMPUKOCHOBEHUS TeJl, CUIIbI YIIPYTOCTH OT YJIMHEHUS
IPY>KUHBI, BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA MOrPY>KEHHON YaCTH TeNa U OT MJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH OT IUNIOTHOCTH
TeJa, OT IIYOWHBI, HA KOTOPYIO MOTPY>KEHO TeJl0, YCIOBUN TUIABAaHH TEJ, YCIOBUH paBHOBECHUS pbhlyara M OJIOKOB), Y4acTBOBAThH B
IUIAHUPOBAaHUK Y4EOHOTO WCCIIEIOBAaHUs, COOMpATh YCTaHOBKY M BBINOJHATH HW3MEPEHUs, CIEAys TNPEAJIOKCHHOMY IUIaHY,
(buKcupoBaTh pe3ynbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DPU3MUYECKMX BEJIMYMH B BUJAE NPEAJIOKEHHBIX TaOIMIl U rpaduKoB, JesaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMYHH (IUIOTHOCTD BELLIECTBA KUAKOCTH U TBEPIOTO TeJa, CUila TPEHUS CKOJIbKEHHUS,
JIaBJIEHUE BO3/yXa, BBHITAJKMUBAIOLIAsl CUiIa, JEHCTBYONIAs Ha MOTPYXKEHHOE B JKUAKOCTh TeNO, KOA(PPUIMEHT MOJIE3HOTO EeHCTBUS
MPOCTHIX MEXaHU3MOB), CIIETyS MPEII0KESHHON HHCTPYKITUH: TIPU BHITTOJIHEHHH H3MEPEHHUI COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIISITh 3HAYCHNE HICKOMOW BEITMYHMHBI;

co0JTr0/1aTh MpaBUJia TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ J1adopaTopHBIM 000PYAOBaAHUEM;

yKa3bIBaTh MPHUHLHUIIBI IHCTBHUS NPUOOPOB U TEXHUUYECKHX YCTPOMCTB: BECBI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCY/bI,
OGapoMeTp, peryar, MOABIKHBINA ¥ HEMOIBMYKHBIA OJIOK, HAKJIOHHAS TJIOCKOCTB;

XapaKTeprU30BaTh MPUHIUIIBI ICHCTBHS M3YUYEHHBIX NMPHOOPOB W TEXHHUECKUX YCTPOMCTB C OMOPOW HAa WX ONMHCAaHUS (B TOM YHCIE:
MOJIIIATTHIKY, YCTPOHCTBO BOJOIPOBO/IA, THIPABINIECKUN TIPECC, MAaHOMETP, BEICOTOMED, TIOPITHEBOH HACOC, apEOMETP ), UCTIOIB3YS
3HaHUS O CBOMCTBaX (PU3NUECKUX SBJICHUI U HEOOXO0MMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TIPUMEPHI (HAXOIUTh HHPOPMAIIUIO O MPUMEPax) MPAKTHYECKOTO MCIIOIb30BaHMs (PU3MUYECKIX 3HAHWHA B TIOBCEIHEBHOM
KHU3HHU 11 obecrieueHust 6€30MacHOCTH MpH OOpaIleHHH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 3/J0POBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpY Kalollei cpejie;

OCYILECTBIISATh OTOOp MCTOYHMKOB MH(pOpManuu B MHTepHETE B COOTBETCTBMHU C 3a/JlaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUHN U MyTEM CPaBHEHHUS Pa3IMYHBIX HCTOYHHUKOB BBIIENATH HH(POPMAIINIO, KOTOPas SBIISETCS MPOTUBOPEUHUBOI HITH
MOJKET OBITh HEJIOCTOBEPHOM;



UCTIOJIb30BATh MPH BBITIOJIHEHUU YYEOHBIX 3aJaHUl HAayYHO--TIOMYJISAPHYIO JUTEparypy (pu3mueckoro cojepikaHus, CIpaBOYHBIC
MaTepHaisl, pecypcel cetd VHTepHeT, BiaseTh npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs MH(OpMauu U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

cO3/1aBaThb COOCTBEHHbIE KpaTKHWE NMHUCbMEHHbIC U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HCTOYHMKOB HMH(poOpManuu (U3UYECKOro
COJIEp’KaHusl, B TOM 4MCJIe yOJUYHO Jie]aTh KpaTKUe COOOUIEHUs O pe3yJibTaTaX MPOEKTOB MM y4e€OHBIX UCCIIEI0BAaHUM, IPU 3TOM
IPaMOTHO MCIOJIb30BATh H3yYCHHBIH MOHATUIHBIN anmapaT Kypca (PU3HMKH, COIPOBOXKAATH BHICTYIJICHUE TPE3CHTAINEH;

IpY BBIOJHEHUN YYEOHBIX MPOEKTOB M MCCIEIOBAaHMN pacHpeAessaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTaBICHHBIMU
3aJauaMy, CICAWTH 3a BBIMOJIHEHHEM IUIaHA JEHCTBHIA, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTH TPYIIIHI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJACUCTBHE, YUUTHIBAsI MHEHUE OKPY)KAIOILUX.

K KOHLIY O6y‘IeHI/I${ B 8 KJacce MNPEAMETHBIC PE3YJIbTAThI Ha 0a30BOM YPOBHEC HOJIZKHBI OTpaXaTb C(l)OpMI/IpOBaHHOCTB y 06yqafonmxc51

YMEHHMN:

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEILECTBa,
KpHUCTaJTHIECKHEe ¥ aMOop(HBIE Tela, HACBHIIIEHHBI M HEHACHIIIEHHBIN TIap, BIAKHOCTD BO3yXa, TEMIIEpATypa, BHYTPEHHSS YHEPT U,
TEIUIOBOM JIBUTaTellb, 3JIEMEHTApHbIM 3JEKTPUYECKUN 3apsij, JIEKTPUUYECKOE I10JIe, MPOBOJHUKU M JAUIIEKTPUKH, MOCTOSHHBIN
JIEKTPUUECKUI TOK, MArHUTHOE TOJIE;

pas3inyath sBJIEHUS (TEIUIOBOE PACUIMPEHHE U CKaTHe, TeIlonepeaayda, TeIIoBOe paBHOBECHE, CMauMBaHKE, KallWJUIIPHbIE SIBJICHUS,
UCMapeHue, KOHIeH Callys, TUIaBJIeHne, KpUCcTaIn3alys (0TBepieBaHue), KUIEHUe, Teruionepeaaya (TemIonpoBOAHOCTb, KOHBEKIIUS,
U3ITyYeHHE), JEKTPU3aLusl TeJ, B3aUMOJCHCTBHIE 3apsi0B, IEHCTBUS 3JEKTPUUECKOr0 TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJIEHCTBHE
MarHuToB, AeMCTBHE MATHUTHOTO MOJIsl HA IPOBOJAHUK C TOKOM, 3JIEKTPOMarHUTHAsk MHYKIIHS ) IO OMMCAHUIO X XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JJTaHHOE (PU3UYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NUECKUX SIBICHUN B OKpPYXKAIOLEM MUpPE, B TOM 4HCIe (PU3NUYECKHUE SBJIECHUS B MIPUPOJE:
MIOBEPXHOCTHOE HATSYKEHUE U KaWJUIIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpOAE, n3nydeHue CollHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHETa, 3JIEKTPUUECKUe BJICHHS B aTMOC(EpE, IEKTPHUUECTBO KUBBIX OPIraHU3MOB,
MarHuTHOE 1oJje 3emiid, Apeid MOoJ0CoB, poJib MArHUTHOTO TOJIS JJIs KU3HU Ha 3emile, OJSIpPHOE CUSTHUE, IIPU 3TOM MEPEBOAUTH
MPAKTHYECKYIO 33]1a4y B yUEOHYIO, BBIIEIATh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHMUI;

OIMCHIBATh U3yYEHHbIE CBOMCTBA TeJ U PU3NUECKHE SBJICHUS, UCIIONB3Ys (PU3NUYECKHe BEJIMUNHBI (TeMIiepaTypa, BHyTPEHHSS YJHEPIUs,
KOJINYECTBO TEIIOTHI, Y/AEIbHAs TEIUIOEMKOCTh BEIIECTBA, yJEJIbHAs TEIUIOTA IUIABJICHUS, yAelbHas TEIIoTa MapooOpa3oBaHMI,
yJleNbHas TEIIOTa CrOPAaHUs TOIINBA, KO (QUIIMEHT MOJE3HOTO JICHCTBUS TEIIOBONH MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa,
IIEKTPUYECKUH 3aps]l, CUJa TOKA, 3JIEKTPUUECKOE HANPSKEHHUE, CONPOTUBIIEHUE NTPOBOJHUKA, YAEIBHOE CONPOTUBIICHNE BEIIECTBA,
paboTa U MOIIHOCTh MEKTPUYECKOTO TOKA), MPU ONMUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MYECKHUI CMBICT MCIOJb3YEMBIX BEJMYHH,



0003HaueHMsI ¥ €AUHUILB! (PU3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOILME JAHHYIO (DU3MUYECKYIO BEJIUYUHY C APYTHMHU
BEJIMYMHAMU, CTPOUTH IPaUKU N3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYMH;

XapakTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SABICHUS U NPOLECCHI, UCII0JIb3Ys] OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKOM
TEOpUHU CTPOEHUS BELIECTBA, IPUHLUII CYNEPIO3UINH MO0JEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma ams
ydyacTka 1enH, 3akoH /xoyns—JIeHna, 3akoH COXpaHeHUs S3HEPTHH, IPH 3TOM J1aBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIUCHIBAThH
€ro MaTeMaTHYECKOE BBIPAKCHHUE;

OOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA T€J, B TOM YHUCIIE U B KOHTEKCTE CUTyallui NMPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa:
BBISIBJIATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JIOTHYECKUX IIaroB ¢ ONOpoi Ha 1—2 M3ydyeHHbIX CBOMCTBA
(Gu3NIeCKUX SBICHUH, PU3NICCKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pewath pacuéTHbIe 33a4u B 2—3 1eHCTBUS, HCIIOJb3Ys 3aKOHBI U (JOPMYJIbL, CBA3BIBAIOIINE (DU3MUYECKHIE BETMUYMHBL: HA OCHOBE aHAJIM3a
YCIIOBHSA 331241 3alMChIBATh KPATKOE yCIOBUE, BHIBIATh HEJOCTATOK JAHHBIX IS PEIICHUS 3a/1a4d, BRIOUPATh 3aKOHBI U (HOPMYIIHI,
HEoOXouMbIe JUIsl €€ pelleHusl, IPOBOAUTh Pacdy€Thl U CPaBHUBAThH MOJYUYEHHOE 3HAUCHHE (PU3NYECKON BETMYHMHBI C U3BECTHBIMU
JaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh IMPH MOMOIIM (U3NYECKUX METOJIOB, MCIOJNB3Yys OMHCAHHE HCCIICAOBAHUS,
BBIIETIATH IPOBEPSIEMOE IIPEIIOI0KEHUE, OLIEHUBATh IPABUIILHOCTD NOPSIKA IPOBECHMS UCCIIEN0BAaHNUs, 1€]IaTh BbIBObI;
IPOBOJUTH ONbBITHl MO HAOMIONEHUIO (U3MUECKUX SABICHUHA WM (U3NYECKUX CBOMCTB Tels (KamWUIApHBIE SIBICHUS, 3aBUCUMOCTh
JIaBJIEHUS BO3/1yXa OT ero 00bEMa, TeMIepaTyphbl, CKOPOCTH MTPOLEcca OCTIBAHUS M HArPEBAHU IIPU U3IYUYEHUH OT 1IBETa U3JTydaroneit
(moromaroiei) NOBEpXHOCTH, CKOPOCTh MCIAPEHUS BOJbI OT TEMIIEPATYpPhl JKUJKOCTH U IJIOMAAN €€ MOBEPXHOCTH, DIEKTPU3ALHL
TE1 U B3aUMOJICHCTBUE DJIEKTPUUECKHUX 3apsiioB, B3aUMOJECMCTBHE IOCTOSHHBIX MAarHUTOB, BH3YyalM3alsi MarHUTHBIX MOJei
MIOCTOSIHHBIX MarHUTOB, A€MCTBHSI MArHUTHOI'O TI0JIS1 HA TPOBOJHMK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA DJIEKTPOIBUTATENS
IIOCTOSIHHOTO TOKa): (hOpMyIupoBaTh IMPOBEpsieMble IMPEINOI0XKEHHUs, COOMpaTh YCTAHOBKY M3 IPEII0kKEHHOro 00OpYJOBaHUS,
ONMCHIBATh X0/ ONbITAa U POPMYIUPOBATH BHIBOIBL;

BBITOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEIBLHON BIAXKHOCTH BO3yXa, CHJIBI TOKA, HAIPSDKEHUS C MCIOJIb30BAHUEM
AQHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YNbTAThl U3MEPEHUN C Y4ETOM 3a/laHHOM aOCOIIOTHON
MOTPEIIHOCTH;

MPOBOAMTH HCCIEAOBAHWE 3aBUCUMOCTH OJHOM (PHU3NYECKOW BEIMYMHBI OT JPYroil € HCIIOJNIb30BAHUEM MPSMBIX H3MEpEeHUi
(3aBUCUMOCTD COIPOTUBIICHUS MTPOBOAHHUKA OT €ro JUTMHBI, IJIOL[aN MOMEPEYHOr0 CEYeHUs U YIEeIbHOTO CONPOTHUBIIEHUS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MIYLIEro 4epe3 IPOBOJHUK, OT HANpPSDKEHHS HA NPOBOJHUKE, HCCIIEIOBAaHUE IIOCIENO0BATENBHOIO U
HapajjieIbHOTO COEAMHEHUH MPOBOJHHUKOB): MJIAHUPOBATH HCCIIEOBAHUE, COOMpATh YCTAHOBKY M BBIOJIHATH M3MEPEHUS, CIEIys
MPEJIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJTYYEHHOH 3aBHCHUMOCTH B BHJAE TaOJMIl M TIpadUKOB, J1€1aTh BBIBOIBI 10
pe3yiabTaTaM UCCIIEOBAHNUS;



® MPOBOJUTH KOCBEHHBIE H3MEPEHUS PU3NUECKUX BEIHYMH (yAeTbHas TEIIOEMKOCTh BEIIECTBA, COMPOTHUBIICHUE MPOBOTHUKA, paboTa
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBATh U3MEPEHHs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYysl HPEIIOKEHHON
WHCTPYKIIMH, U BBIYUCIATH 3HAYEHUE BEIUYUHBIL;

e co0M0IaTh MpaBUiia TEXHUKU O€30MaCHOCTH MPH paboTe ¢ 1ab0paTopHBIM 000pYyI0BaHHEM;

®  XapaKTepu30BaTh MPHUHIMUIIBI IEHCTBUS U3YUYEHHBIX NTPHUOOPOB U TEXHUYECKHX YCTPOWCTB C OMOPON Ha MX OMUCaHUs (B TOM 4HCIIE:
CUCTeMa OTOIUICHHMsSI JOMOB, TUIPOMETp, MapoBas TypOWHA, aMmIepMeTp, BOJbTMETP, CUETYUK JIIEKTPUUYECKOW DHEPIHH,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, HATPEBATEILHBIC AICKTPONPHOOPHI (TPUMEPHI), SNEKTPUICCKUE MMPEAOXPAHUTENH, HICKTPOMATHUT,
AJIEKTPOJIBUTATENIb TOCTOSSHHOTO TOKA), HCIIOJB3YsS 3HAHHUS O CBOWCTBAaX (PU3MYECKUX SIBICHUH M HEoOXoauMbie (HU3HUECKHE
3aKOHOMEPHOCTH;

® pacmo3HaBaTh MPOCTHIC TEXHUYECKHUE YCTPOHUCTBA M U3MEPHUTEIBHBIC MPUOOPHI IT0 CXEMaM M CXEMATHYHBIM PUCYHKaM (JKUIKOCTHBIN
TEPMOMETp, TEPMOC, TCUXPOMETpP, TUTPOMETP, IBUTATEIh BHYTPEHHEIO CrOpaHUs, JJIEKTPOCKOI, PEOCTar), COCTABISATh CXEMbI
ANEKTPUUECKUX IENEeH ¢ IMOCIeI0BATEIbHBIM U IMapajlIeIbHBIM COSAMHEHUEM JIEMEHTOB, pa3jinyas yCJIOBHbBIE 0003HAUYECHHUSI JIEMEHTOB
ANEKTPUYECKUX LETIEH;

® [PUBOJWUTH MPUMEPHI (HAXOAUTHh MH(OOPMAILIUIO O MPUMEPAX) MPAKTUICCKOTO HCIIOJIB30BaHMS (PH3UYECKUX 3HAHUN B TIOBCETHEBHOM
JKU3HU JIIs1 oOecriedeHrsi OS30MacHOCTH TIPU OOpAIEHUH ¢ MPUOOpPAMH M TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHECHHUS 370POBbS U
COOJIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEJICHUS B OKpYKaIoIlel cpere;

® OCYHIECTBJIATH MOUCK MH(pOpMaIuu Gu3nueckoro cojaepxkanusi B UHTepHeTe, HAa OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CpaBHEHUS
JOTIOTHUTETIbHBIX HICTOYHUKOB BBIIENATH HH(POPMAIUIO, KOTOpAas SIBISIETCS MPOTUBOPEUYUBOI UITH MOXKET OBITH HEJJOCTOBEPHOM;

® JCIOJIb30BaTh TPH BBIMOJTHEHUU YYEOHBIX 3aJlaHUM HAYYHO--TIOMYJSAPHYIO JHUTEPATYPY (PU3NUYECKOTrO COAEpIKaHUS, CIIPaAaBOUYHbBIC
MaTepuaibl, pecypchl ceTd MHTepHeT, BiaaeTh MpHEMaMHU KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs HHPOPMAIMM U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

e co3gaBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKHUE YCTHBIE cOooOIeHus, 0000mas WH(OPMALUI0 M3 HECKOJbKUX HCTOYHHUKOB
(U3UYECKOTO COCPIKAHNUS, B TOM YUCIIE TyOIUYHO MPEICTABIATH PE3YJIbTATHI MPOSKTHOMN MITH MCCIIEA0BATEIIbCKOM AeITENFHOCTH, TIPU
STOM IPpaMOTHO KCIIOIh30BaTh N3yYEHHBIN MOHATHIHBINA anmapat Kypca (U3HKH, COMPOBOXK/IATh BRICTYIUICHHUE MPE3EHTAIUEH;

® TIPH BBINOJTHEHUH YYCOHBIX MPOEKTOB U UCCIIEIOBAHUN (PHU3NUECKUX TIPOIIECCOB PACTIPEALIATH O0SI3aHHOCTH B TPYIIE B COOTBETCTBUU
C TIOCTABJICHHBIMHU 33/1a4aMH, CJICIUTh 3a BHIMOJTHEHHUEM TIJIaHa IEUCTBUI U KOPPEKTHPOBATH €r0, aJIeKBATHO OIIEHUBATH COOCTBEHHBIIN
BKJIAJ] B I€ATEIHHOCTh TPYIIIbI, BRICTPANBaTh KOMMYHUKATHBHOE B3aHMMO/ICHCTBHE, TIPOSIBIIS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K koniy oOyuenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y OO0yUYaAIOLTUXCS

YMEHUN:

® [UCIOJIb30BAaTh IOHSATHUS: CHUCTEMA OTCYETA, MaTEpUANIbHAs TOYKA, TPACKTOPHUs, OTHOCUTEIBHOCTb MEXAHWYECKOTO JBHUKECHMS,

nedopmarust (yrnpyras, miacTideckas), TpeHUE, IEHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTh M TEPETPY3KH, IEHTP TIKECTH,



abCoIIOTHO TBEPJOE TEJO, LIEHTP TSHKECTH TBEPIAOrO Tejla, paBHOBECHE, MEXaHMUYECKHE KoyieOaHMs U BOJHBI, 3BYK, MH(pa3ByK U
yABTPA3BYK, JJEKTPOMATHUTHBIC BOJIHBI, MIKaJa 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTb W AAJIBHO30PKOCTH, CHEKTPHI
UCITYCKaHUsI ¥ TIOTJIOIIEHHS, anb(da-, 6eTa- 1 raMMa-u3IydeHus], U30TOIbI, SAepHAst YHEPTEeTHKA,;

pa3iauyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE IPSIMOJMHEHHOE JBH)KEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKEHUE,
cBOOOJIHOE MaJIeHHUE Tell, pABHOMEPHOE JBMKEHME 110 OKPYKHOCTH, B3aUMOJICHICTBHE TeJ, PEaKTUBHOE JIBUXKEHHUE, KOJIeOATeIbHOE
JBIDKEHUE (3aTyXalollMe W BBIHYKICHHbIE KojeOaHMsI), PE30HAHC, BOJHOBOE [BHXXEHHE, OTPAXKEHHE 3BYKa, MPSAMOJUHEHHOE
pacIpoCTpaHEHHE, OTPAKEHUE U MIPEJIOMIICHHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEIOro CBeTa B CHEKTP U
CIIOXKEHHME CIIEKTPAJIbHBIX LIBETOB, IUCIIEPCUSl CBETa, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HHKHOBEHHE JIMHEWYATOro CIEKTpa
U3JIY4€HUs) 110 OIMCAHUIO UX XapPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOILUX JaHHOE (PU3HUECKOE SIBIICHUE;
pacro3HaBaTh IPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUN B OKpYXKArOIIeM MUpeE (B TOM 4duciie (PU3MUECKUE SBICHUS B IPUPOJIC:
IPWIUBBI U OTJIUBBI, ABW)KCHHE IUIaHET COJIHEYHOM CUCTEMBI, PEAKTHBHOE [IBMJKEHUE YXKUBBIX OPraHU3MOB, BOCIPHATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICCHUE, CEHCMUUECKUE BOJHBI, LIyHAMH, 3XO, I[BETa TeJl, ONTUYECKUE SIBICHUSA B MPUPOAE, OHOIOTHYECKOe
JeicTBUE BHIIUMOTO, YIBTPa(QHOIETOBOTO U PEHTTEHOBCKOTO M3JIy4EHHH, €CTECTBEHHBIH PaJHOAKTUBHBIA ()OH, KOCMHUECKUE JTYUH,
PaAMOAaKTUBHOE W3JIY4YEHHME IMPHUPOJHBIX MHUHEPAJIOB, JEHCTBHE paJMOAKTUBHBIX H3JIYyYEHHH Ha OpraHM3M YEJIOBEKa), IPU 3TOM
HEPEeBOJIUTH MPAKTHUECKYIO 33]a4y B yU€OHYI0, BBIACIATH CYLIECTBEHHbIE CBOWCTBA (IPU3HAKH) (GU3UUECKUX SBICHUH;

OTMCHIBATh M3YYEHHBIE CBOIMCTBA Tel U (PU3NUYECKHE SIBICHUS, UCIIONB3Ys (PU3MUECKUe BEIIMYMHBI (CPEeHsSl 1 MTHOBEHHAs! CKOPOCTh
Tea NP HEPAaBHOMEPHOM [BUKEHHH, YCKOPEHUE, NEPEMEILEHHUE, IIyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHs, CHJIa YNPYTrOCTH, CHIIA
TSKECTH, YCKOpEHHME CBOOOJHOrO MaJEHUs, BEC Tejla, MMIIYJbC Teja, UMIYJIbC CUIIbI, MEXaHW4yeckas paboTa W MOULIHOCTD,
NOTEHLIMaJIbHAsl SHEPrus TeJja, MOAHITOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIUAIbHAs YHEPrUsl CXKATOW MPYKUHbI, KHHETHYECKas
SHEprus, MoJIHAsl MeXaHWYecKasl dSHEprus, MepuoJl U 4yacToTa KojaeOaHui, UIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh
CBETa, IOKa3aTellb MPEJIOMIICHHUS CPelbl), IPU OMUCAHWU TPABHIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCHOJIb3YEMBIX BEJIHYUH,
0003HaueHMsI M €AUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (U3NYECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIINYUH;

XapakTepu3oBaTh CBOMCTBA TeJd, (PU3MUECKUE SBJICHUS U MPOIECCHI, UCHOJb3Ys 3aKOH COXPAHEHUS HHEPIuH, 3aKOH BCEMHUPHOTO
TATOTEHUS, MPUHIUN CYNEpPIO3ULUN CUJI, IPUHLIUII OTHOCUTENbHOCTU ['amuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA,
3aKOHBI OTPaXEHUs U MPEIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO0 U MacCOBOT'O YHCEN MPU SAEPHBIX PEaKIUsX, IPH 3TOM
JlaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTHYECKOE BhIpaKeHHE;

OO0BACHATH (PU3NUECKHE TPOLECCH U CBOWCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE CUTYalli MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBIISATH IPUYMHHO--CJIEZICTBEHHBIE CBS3U, CTPOUTH O0BACHEHHE U3 2—3 JIOTHUECKUX IIAroB ¢ ONMOpPOil Ha 2—3 M3Yy4YEeHHBIX CBOHCTBA
buznyecKux sIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;



pemath pacuéTHblE 3a7add (ONMUpAIOUIMECs Ha CUCTeMy M3 2—3 ypaBHEHHI), WCHOJb3ys 3aKOHBI M (OPMYIIbI, CBS3bIBAIOIINE
(u3uyeckre BeIMYMHbBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4l 3allUChIBATh KPATKOE YCIOBHE, BBISIBIIATH HEAOCTAIOIINE WIN N30BITOUHBIE
JTaHHbIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJISl PELICHUS, TPOBOIUTH PACUETHI U OLICHUBAThH PEATMCTUYHOCTD MOJTyYEHHOTO
3HaYeHUs (PU3NIECKOI BETMUNHBL;

pacrio3HaBaTh IMPOOJEMBbI, KOTOPbIE MOXXHO PEUIMTh MPU MOMOIIM (PU3UYECKUX METOJOB, HCIIOJIB3YS ONUCAHME HCCIIEIOBaHMA,
BBIJICJIATE TPOBEPSAEMOE MPEIINOI0KEHNE, OICHUBATh NPAaBUIBHOCTH MOPSAKA IPOBEICHHUS HWCCICAOBAHUS, [eNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUH U OIBITOB,;

IIPOBOJIUTH OIBITHI IO HAOIIOICHUIO (PU3UUECKUX SIBICHUHN WK (PU3MUECKIX CBOMCTB Tel (M3ydeHne BTOporo 3akoHa HproToHa, 3aKoHa
COXpPaHEHMsI PHEPruM, 3aBUCUMOCTb IEpHOa KoJeOaHUl NPYKMHHOIO MAasiTHHUKAa OT MAacChl Ipy3a U KECTKOCTH NPYXKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/bl MaJIbIX KOJIEOAHUH, MPSAMOIMHEHHOE PaCIpOCTPAHEHUE CBETA, pa3jokKeHHue OeJIoro CBeTa B CHEKTP,
U3y4eHHE CBOWCTB M300paKCHHUS B IJIOCKOM 3€pKaJle M CBOWMCTB HM300pa)XCHHs NpeAMeTa B COOMpAIOLIel JIMH3e, HaOII0JeHHE
CIUIOIIHBIX U JIMHEHYATBIX CHEKTPOB M3IYYCHHS): CAMOCTOSATEIBHO COOMpATh YCTAaHOBKY M3 M30BITOYHOTO Habopa o0OpyHOBaHHS,
OIUCBIBATH XOJ1 OTIBITA U €r0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJUTH TPU HEOOXOTUMOCTH CEpPHUI0 MPSIMBIX HW3MEPEHUH, ONpEenelsis CpelHee 3HAaueHHe H3MepsieMOd BenHuuHbI ((POKycHOE
paccTostHuEe coOMparomei JUH3bI), 000CHOBBIBATH BHIOOP CITOC00a M3MEPEHUS (M3MEPUTEIHLHOTO PUO0pa);

IPOBOJUTH HCCIEIOBaHUE 3aBHUCUMOCTEH (DU3NYECKUX BEIMYUH C HCIOJIb30BAHUEM INPSMBIX HU3MEpEHUH (3aBUCHUMOCTb IYTH OT
BpPEMEHU NPU PaBHOYCKOPEHHOM JIBM)KEHUM 0€3 HadaJbHOW CKOPOCTH, MEpHoia KoJeOaHU MaTeMaTH4eCKOro MasTHUKA OT JUTMHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaXCHHUs CBETA OT YIJia MajeHUs M yriia IPeIOMIICHHUS OT yrila MaJeHus): TUIAaHUPOBaTh MCCIIEOBaHHE,
CaMOCTOSITENIFHO COOMPATh YCTaHOBKY, (DMKCHPOBATh PE3YNIbTAThl MOTYYCHHON 3aBUCMMOCTH (PM3WYECKUX BEJIWYHMH B BUJIE TAOIHIl U
rpauKoOB, JeN1aTh BBIBOJIBI IO Pe3yiIbTaTaM UCCIIEJOBAHUS;

NIPOBOJIUTh KOCBEHHBIE M3MEPEHUST (PH3MUECKUX BEIMYHH (CPEeIHSST CKOPOCTh U YCKOPEHHE Tella MPH PaBHOYCKOPEHHOM JIBHKEHHH,
YCKOpPEHHE CBOOOAHOTO MaJEHUsl, KECTKOCTh MPYKUHBI, KOAM(OUIIMEHT TPEHHs CKOJIBKEHUs, MeXaHn4eckas paboTa U MOILHOCTB,
4acToTa M NMepHoj KolebaHui MaTeMaTHYECKOro U MPYKUHHOTO MasgTHUKOB, ONTUYECKasl CUJIa COOMpAIOIIel JIMH3bI, paIHOAKTUBHBIN
¢$OH): TUTAHMPOBATh HM3MEPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH W3MEPEHHUsS, CIEAys IPEIIOKESHHOM
WHCTPYKIIMW, BBIYUCISATH 3HAYCHWE BEIWYMHBI W AHAJIU3WPOBATH TOJTYYEHHBIC PE3yJabTaThl C YYETOM 3aTaHHOW TOTPEITHOCTH
U3MEPEHHUI;

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

pa3nuyaTth OCHOBHBIC NMPHU3HAKU W3YUEHHBIX (U3NYECKUX MOJIENICH: MaTephalibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUCUHBIH
UCTOYHHUK CBETa, JIy4, TOHKas JINH3a, IJIaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAs! MOZIETIb aTOMHOTO SJIpa;

XapaKTeprU30BaTh MPUHIUIIBI JCHCTBHS N3YYEHHBIX MPHOOPOB W TEXHUUECKUX YCTPOMCTB C OMOPOW Ha MX OMUCAHHA (B TOM YHCIE:
CIHJIOMETD, TaTYUKH MOJ0KEHUS, PACCTOSHUS M YCKOPEHUs, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (oToanmapar, ONTUYECKHE CBETOBOIBI,



CIIEKTPOCKOII, J03UMETp, Kamepa BuiabcoHa), NCHOIb3ys 3HAHHUSA O CBOWCTBaX (PU3MUECKUX SIBICHUM M HEOOXOJUMbIE (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTUYHbIE PUCYHKH U3YUYE€HHBIX TEXHUYECKHX YCTPOMCTB, M3MEPUTEIbHBIX IPHOOPOB U TEXHOJIOIMUECKUX
IPOIIECCOB MPH PEIICHUHN Y4eOHO--TIPAKTHUECKUX 3a]ad, ONTHYECKUE CXEMBI JJISi IOCTPOCHUS M300paKEHUI B IJIOCKOM 3epKaje U
cobuparoniei JIMH3e;

NPUBOAUTH MPUMEPHI (HAXOJUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO MCIIONB30BaHUS (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOU
KHU3HU JJ1s1 oOecrieueHusi 0€30IaCHOCTH MpH OOpalleHUH ¢ NMpUOOpaMU M TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 37J0POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEICHUS B OKpY’Kalollel cpesie;

OCYILECTBIIATh NOUCK MHGpOpMaLuu (U3NYECKOro coiepkaHuss B VHTepHeTe, caMOCTOATENbHO (HOPMYIHPYs MOMCKOBBIM 3ampoc,
HAXOJUTh MYTH ONpEIENeHHs] OCTOBEPHOCTH MOJIY4YEHHOW HH(pOpMAlMM HAa OCHOBE HMMEIOUIMXCS 3HAHWHW W JIONOJHHUTEIBHBIX
HCTOYHUKOB;

UCIIOJIb30BaTh NPH BHIOJIHEHUN YUEOHBIX 3aJaHUN HAayYHO--TIONMYJSPHYIO JHUTEparypy (pu3nueckoro cojepikaHus, CIPaBOYHBIC
MaTepHaibl, pecypcel cetd VHTEepHeT, BiIaneTh NpuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HMH(DOpPMAIUK M3 OJIHOU
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMAIMM M3 HECKOJIBKHUX HCTOYHHKOB (PU3UYECKOTO
COJIepKaHus, MYOJUYHO MPEACTABIATh PE3YJIbTaThl HPOEKTHONH MM MCCIENOBATENbCKON NeATENbHOCTH, MPH 3TOM I'PaMOTHO
UCIOJIb30BaTh U3YYEHHBIN MOHATHIHBIN anmapar n3y4yaeMoro pasjena pU3MKU 1 CONPOBOKAATh BHICTYIJICHHUE ITPE3eHTAlUeH ¢ yuéToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue KosaunuecTBo yacos DJIEeKTPOHHbIE JeATeJIbHOCTD YUMTEJIs €
/| pasfesoB U TeM Bcero | KourposbHbie Ipakrudeckne | (mudpoBbIe) y4€TOM IPOrpaMMbl
NPorpamMmbl padorsl padoTet o0pa3oBaTejibHbIE BOCIIUTAHUSA
pecypcesl
Paznen 1. ®usuka u e€ posib B NO3HAHUH OKPYKAKOIIEro MUpa
11 ®usznka - HayKa o 2 bubmuoreka [JOK [IpuBneuenne BHUMaHUA
npuponae https://m.edsoo.ru/7f416194 IKOJIbHUKOB K

[IEHHOCTHOMY aCIIeKTy
H3y4YaeMbIX Ha YpPOKax

SIBIICHHUH, OpraHU3aIMs uX
paboTHI ¢ TOJTyyaeMol Ha



https://m.edsoo.ru/7f416194

YPOKE COIHAIbHO 3HAYUMOU
uHpopManuei

1.2 Dusnyeckue 2
BEJIMYKUHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194

Bxirouenue B ypok
UTPOBBIX MPOLEAYD,
KOTOPBIE TTIOMOTAI0T
noJJiepKaTh MOTUBAIUIO
JIETEeH K MOTYyYECHHIO
3HAHWH, HaTaXKUBAHUIO
MTO3UTHBHBIX
MEKITMYHOCTHBIX
OTHOIIICHUI B KJIacce,
MOMOTAIOT YCTAaHOBJICHHUIO
JT00posKeIaTeIbHON
aTMochepsl BO BpeMs

ypOKa;

13 EcrecTBeHHOHAYUHBIN 2
METOJ O3HAHUSI

bubnnoreka IIOK
https://m.edsoo.ru/7f416194

[IpumeHeHne Ha ypoke
UHTEPaKTUBHBIX (HOpM
paboThl yyauxcs:
UHTEJUIEKTYaJIbHbIX UTD,
CTUMYIUPYIOIIUX
MI03HABATEJBbHYIO
MOTHUBAIIUIO IIKOJBHUKOB,
JMJIaKTUYECKOTO TeaTpa,
TJIe TIOTy9eHHBIE Ha YPOKe
3HaHUS OOBITPHIBAIOTCS B
TCATPAJIbHBIX ITIOCTAHOBKAX

Hroro no paszneny 6
Paspnea 2. IlepBoHayasbHbIe CBEACHHS O CTPOCHHH BelEeCTBA
2.1 CrpoeHue BeniecTBa 1 bubmmoreka [IOK [IpuBneuenne BHUMaHUA

https://m.edsoo0.ru/7f416194

HIIKOJBHUKOB K
[IEHHOCTHOMY aCIIeKTy
H3y4YaeMbIX Ha YpPOKax
SIBIICHHUH, OpraHU3aIMs uX
paboTHI ¢ TOJTyyaeMol Ha



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

YPOKE COLIMaJIbHO 3HAYMMOM

uHpopManuei
2.2 JBrmxenue u bu6nmmoreka [IOK NuunmupoBaHue ee
B3aUMOJICCTBUE https://m.edso0.ru/7f416194 00CyXIeHuS,
YaCTHI] BEIIECTBA BBICKA3bIBaHUS yUAITUMUCS
CBOETO MHEHHUS TI0 €€
MOBOJTY, BEIPAOOTKH CBOETO
K HEll OTHOIIICHUSI,
2.3 ArperatHbie bubmuorexa [JOK NuunuupoBanue u

COCTOsIHHA BCUICCTBA

https://m.edsoo.ru/7f416194

HOJ/ICPIKKA
UCCIIEIOBATENLCKON
NeSITeIbHOCTH IKOJIbHUKOB
B paMKax peanu3aluyd UMU
WHIMBUIYAIbHBIX U
TPYHIOBBIX
UCCJIEJIOBATEIbCKUX
MIPOEKTOB, UTO JACT
IIKOJIBHUKAM BO3MOXHOCTb
nproOpecTH HaBbIK
CaMOCTOSITEILHOTO
pelLIeHNs TEOPETUYECKOM
POOJIEMBI, HABBIK
TeHEpPUPOBAHUS U
odopMIIeHUS COOCTBEHHBIX
UAeH, HaBBIK
YBKUTEIFHOTO OTHOIICHHS
K 9Y)KUM UJIesM,
odopMIIEHHBIM B paboTax
JPYTUX UCClleoBaTeNe,
HaBbIK TyOJIMYHOTO
BBICTYIIJICHUS TIepest
ayIUTOpHEN,
apryMEHTHPOBaHUS U



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

OTCTaWBaHMS CBOCH TOUKH
3pEHUSL.

Wroro no pazneny

5

Paznen 3. /IBu:keHne U B3aUMO/I€iiCTB

He TeJ

3.1

MexaHuueckoe
BIDKECHUE

3

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194

Hcnonb3zoBanue
BOCIIUTATEIbHBIX
BO3MOXKHOCTEH COepKaHus
y4eOHOT0 MpeaMeTa yepes
JEMOHCTPAIHIO JAETIM
IPUMEPOB OTBETCTBEHHOTO,
IPa’KAaHCKOTO TIOBEJICHHUS,
IPOSIBIICHUS
YEJI0BEKOIIO0US 1
T00pOCEPACYHOCTH, Yepes3
1oA00p COOTBETCTBYIOIINX
TEKCTOB JJIsl YTEHUS, 33124
JUISL peILICHHUs1, TPOOJIEMHBIX
CUTYalHui JJIsi 00CYKICHHS
B KJ1acce;

3.2

Huepnus, macca,
IIOTHOCTD

bubmnoreka IIOK
https://m.edsoo.ru/7f416194

Bxirouenue B ypok
UTPOBBIX MPOLEAYD,
KOTOpbIE TTOMOTAIOT
noJjJiepKaTb MOTUBALUIO
JIeTeN K MOIYyYEHUIO
3HaHUH, HAJTA)KUBAHUIO
MO3UTHUBHBIX
MEXJITMYHOCTHBIX
OTHONICHUH B Kjacce,
MOMOTaOT YCTaHOBJICHUIO
T00posKenaTeIbHON
aTMocdepsl BO BpeMsl ypoKa

3.3

Cua. Bunsr cuin

14

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

HHTepec k mpakTHYECKOMY
U3y4eHHIo npodeccuii u
TpyZAa pa3Iu4HOro poAa, B



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TOM 4YHCJIE HA OCHOBE
MPUMEHEHUS U3y4aeMOTO
MIPEAMETHOTO 3HAHNUS;
Oco3HaHue Ba)KHOCTH
o0OyueHus Ha NPOTSHKEHUU
BCEH KU3HM JJIS YCIECIIHON
npodeccCuoHaTbHON
JeSATEIbHOCTH U Pa3BUTHE
HEOOXOUMBIX YMEHUI N5
3TOro; I'0oTOBHOCTH
aJanTUPOBaTHCS B
npodecCHOHAIBHOM cpee;

Wroro no pazneny 21
Pasnen 4. /laBjienue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B
4.1 Hasnenue. [lepenaua 3 bu6nmoreka [IOK [ToOy>x1eHne MKOIbHUKOB

JIaBJICHUS TBEPIABIMU
TeJlaMH, KUJKOCTIMU
H razaMu

https://m.edsoo.ru/7f416194

co0iroaaTh Ha ypoke
OOIIENPUHATHIE HOPMBbI
NIOBEJICHHUS, TIPAaBUIIA
OOIIEHUS CO CTapPIIUMHU
(yuutensimu) u
CBEpCTHUKAMHU
(IIKOJIBbHUKAMU ), TPUHLUITBI
yueOHOW TUCIHUILTUHBI U
caMOOpraHu3aIliy;

4.2 JlaBiaeHHe KUJIKOCTH 5

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

[IpuBnedyenue BHUMaHUS
MIKOJbHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKax
SIBIICHU, OpraHU3aIMs ux
paboTHI ¢ TOTyyaeMon Ha
YPOKE COLMAIIBHO 3HAYUMOU
nHpopmanmen

4.3 ATtmochepHoe 6
JIaBJICHHE

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

Nunnyuposanue ee
o0CcyXIeHuMs,



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

BBICKA3bIBaHUA YHAILIUMHUCS
CBOET0 MHEHMUS T10 €€
MOBOJTY, BEIPAOOTKH CBOETO
K HEll OTHOIIICHUSI,

4.4 JlelicTBHE KUIKOCTH U 7 bubmuorexa [JOK ['pynmoBoit paboThl UK
rasa Ha HOTpyXEHHOE https://m.edsoo.ru/7f416194 paboTHI B IIapax, KOTOpbIE
B HUX TEJIO ydaT IIKOJILHHKOB
KOMaHJHOH paboTe u
B3aUMO/ICHCTBHIO C
JIPYTUMH ETHbMH;
Wroro no pazneny 21

Pa3nes 5. PaGora m MOIIHOCTB. JHEprus

5.1

Pabora 1 MOIITHOCTE

3

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Opuenranus Ha
IIPUMEHEHUE 3HAHUN U3
COLIMAJIbHBIX U
€CTECTBEHHBIX HAYyK JIJIsi
peleHus 3aaa4 B 00J1acTu
OKpY>Karollen Cpeibl,
MJIaHUPOBAHUS TTOCTYIIKOB U
OIICHKH WX BO3MOKHBIX
MOCIEACTBUM ISt
OKpYKaroIleu cpeibl

5.2

HpOCTHe MCXAaHU3MBI

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

[oBblmIeHne ypoBHS
JKOJIOTHYECKON KYJIbTYpHI,
0CO3HaHME TT100aILHOTO
XapakTepa 3KOJOTUYECKUX
npoOieM u myTen ux
pelIeHus;

5.3

Mexanuueckas
SHEprus

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

AKTHBHOE HENPUATHE
JIEUCTBUI, TPUHOCSIIINX
Bpel OKpYXKarollen cpee;
Oco3HaHue cBoell posii Kak
rpakJaHUHA U OTpeduTeNs
B YCIIOBHSIX B3aUMOCBSI3U



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

MIPUPOJHOM,
TEXHOJIOTHYECKON U
COIMAIILHOU CPE/T;

https://m.edsoo.ru/7f4181ce

Wroro no pazueny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOI'PAMME
8 KUIACC
Ne HanmenoBanue KosanuecTBo yacos DJICKTPOHHBIE JeATeJIbHOCTb YYUTEJI C
n/m | pasaejioB U TeM Beero | KonrpoibHbie IlpakTudeckne | (uuGpoBbIE) Y4€TOM NPOrpaMMel
IporpaMMbl padoTbl padotnl 00pa3oBaTeJbHbIC BOCIIHTAHUS
pecypcsbl
Pa3pen 1. TenioBble iBJIeHUSA
11 CtpoeHue u cBoiicTBa 7 bubnmnorexka HOK [IpuBneyeHne BHUMaHUS
BEIECTBA https://m.edsoo.ru/7f4181ce IIKOJIbHUKOB K
LEHHOCTHOMY aCHEKTy
U3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3alus ux
paboThI ¢ MoTy4aeMol Ha
YPOKE COMAIBHO 3HAYUMOU
uHpopmanuei
1.2 TennoBbie poIIeCcCh 21 1 5 bu6mmoteka [IOK OpuenTanus Ha

NpUMEHEHNE 3HAHUM U3
COLIMATIBHBIX U
€CTECTBEHHBIX HayK JJIsi
penieHus 3a1a4y B 00JacTu
OKpYKaroIllel Cpeibl,
IJIAaHUPOBAHUS MOCTYIKOB U
OIICHKH UX BO3MOXKHBIX
HOCIENCTBUHN 11
OKpYXKaroIllel Cpeibl;
[ToBbIIEHNE YPOBHSA
SKOJIOTUYECKOU KYJIbTYpHI,



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

0CO3HAHHE TII00ATLHOTO
XapakTepa 3KOJIOTMYECKIX
npoOJIeM U yTeH Ux
pElICHNUS;

Wroro no pazneny

28

Pasjen 2. DiekTpuyeckne 1 MATHUTH

bI€ SIBJICHUS

2.1

DJIeKTpUYECKue
3apsabl. 3apsKEHHbIE
Tea U uX
B3aMMO/ICHICTBUE

7

bu6nmoreka [IOK
https://m.edsoo.ru/7f4181ce

ColmroneHune npaBu
0€30I1aCHOCTH, B TOM YHCIIE
HAaBBIKOB 0€3011acHOI0
MIOBE/ICHUSI B UHTEPHET-

cpene;

2.2

IlocTossHHBII
AJIEKTPUUCCKUN TOK

20

bubnnoreka IIOK
https://m.edsoo.ru/7f4181ce

YcTraHoBKa Ha aKTUBHOE
y4acTUe B pElICHUH
MpaKTUYECKHX 3aj1a4 (B
paMKax CEMbH,
Opranusanuu, ropoja,
Kpast) TEXHOJOTUYECKOU 1
COIIMATbHOM
HaIlpaBJIEHHOCTH,
CIIOCOOHOCTE
UHUIIUHPOBATH,
MJIaHUPOBATH U
CaMOCTOSATEIbHO
BBITIOJIHSITH TAKOTO POJia
JIeITETLHOCTh

2.3

MaruuTtHbIe SIBICHUS

1.5

bubmmoteka [IOK
https://m.edsoo.ru/7f4181ce

[IpuBneyeHne BHUMaHUS
LIKOJIbHUKOB K
LIEHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha ypOKax
SBJICHUM, OPraHu3alus UxX
paboThI ¢ moy4aeMoil Ha
YPOKE COIMAIBHO 3HAYUMOU
uHpopmanuei -
VHHUIIMMPOBAHUE €€



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

o0cyX1eHusl,
BBICKA3bIBAaHUS YIAIIUMUCS
CBOEr0 MHEHHS 110 €€
IIOBOJLY, BEIPAOOTKH CBOETO
K HEell OTHOIIICHUS,

24 DNeKTpOMarHuTHas 4 bubnmoreka [JOK Hurepec k npakTHuecKoMy
UH YKLV https://m.edsoo.ru/7f4181ce U3ydeHHIO npodeccuii u
TpyZa pa3Iu4HOro poja, B
TOM YHCJIC HA OCHOBE
PUMEHEHHS U3y4aeMOTo
NPEMETHOTO 3HAHUS;
Wroro mo pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOTPAMME
9 KJIACC
Ne HanmenoBanue KosanuecTBo yacos DJICKTPOHHBIE JeATeJIbHOCTb YYHUTEJI C
n/m | pasaejioB M TeM Beero | KonrposbHbie IlpakTudeckne | (uudpoBbIE) Y4€TOM NPOrpaMMsl
IPOrpaMMbl patoTsI paboTul o0pazoBaTelbHbIE BOCIHMTAHHS
pecypchl
Pa3znen 1. MexaHuveckne siBJICHUSA
11 Mexanuyeckoe 10 1 bubmuorexa [JOK [ToOy>xneHne MKOIHbHUKOB
IBUKEHUE U CIIOCOOBI https://m.edsoo.ru/7f41a4a6 COOJTIO1aTh Ha YPOKE
€ro ONHUCaHUs OOMICTIPUHSATHIC HOPMBI
MOBE/ICHUs, TIPaBUiIa
OOLIEHUS CO CTapIIMMHU
(yuurensimMu) u
CBEPCTHHKAMHU
(IKOTBHUKAMU ), IPUHITUITHI
y4eOHON AUCIUTUTHHBI U
caMOOpraHu3allnu;
1.2 B3anmoneiicTBue Ten 20 1 3 but6mmoreka [IOK Vcranosienue
https://m.edsoo.ru/7f41a4a6 JIOBEPUTENIBHBIX



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

OTHOIIECHUU MEXTY
YUUTEJIEM U €r0 yYCHUKaMHU,
CIOCOOCTBYIOIINUX
MO3UTHBHOMY BOCIIPHSTHIO
yYaIuMHcs TpeOOBaHUHN 1
npoch0 yuuTess,
MPUBJICYCHUIO UX BHUMAHUS
K 00CyXJ1aeMOif Ha ypoKe
nHpopMaIy, akTUBU3ALUN
X ITI03HABaTEIHHOMN
JeITEIbHOCTH;

1.3

3aKOHBI COXpaHEHUs

10

bubnnoreka IIOK
https://m.edsoo.ru/7f41a4a6

YcTraHoBKa Ha aKTUBHOE
y4acTUe B pElICHUH
MpaKTUYECKHX 3aj1a4 (B
paMKax CEMbH,
Opranu3zauuu, ropoaa,
Kpast) TEXHOJOTUYECKOU 1
COIIMATbHOM
HaIlpaBJIEHHOCTH,
CIIOCOOHOCTE
UHUIIUHPOBATH,
MJIAaHUPOBATH U
CaMOCTOSATEIbHO
BBITIOJTHSITH TAKOTO POJia
JIeSITETLHOCTh

Hroro no pazneny

40

Pazpen 2. Mexannueckue KoJe0aHus

W BOJIHBI

2.1

MexaHnuyeckue
KoJIeOaHus

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

HpI/IBJ'Ie‘—IeHI/Ie BHUMAaHUA
IIKOJIbHUKOB K
LIEHHOCTHOMY aCIEKTY
M3y4aeMbIX HA YPOKax
SIBJIGHPIP'I, opraHu3anusa ux
paboThI ¢ MOTy4yaeMol Ha
YPOKE COIMAIBHO 3HAYUMOW



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

uHpopmaruei -
WHUIIUUPOBAHUE €€
o0cyXIeHuMS,
BBICKA3bIBAaHUS YIAIIUMUCS
CBOETr0 MHEHH I10 €€
IIOBOJLY, BEIPAaOOTKH CBOETO
K HEell OTHOIIICHUS

2.2

Mexanunueckue
BOJIHBI. 3BYK

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

BocnpunMunBocTh K
pa3HbIM BHJIaM UCKYCCTBA,
TPaJULIMAM U TBOPUYECTBY
CBOEro U APYruX HapoJOB,
IMOHUMAaHHUE
SMOLMOHAILHOTO
BO3JICMCTBHS UCKYCCTBA;
0CO3HAHHE BaKHOCTH
XYI0KECTBEHHOU KYJIbTYPbI
Kak cpeJicTBa
KOMMYHUKAIUU U
CaMOBBIPAKEHHUS;

Uroro no pazneny

15

Pa3nen 3. DiieKTpOMarHuTHOE MoOJie U

IJTEKTPOMATrHUTHBIC BOJIHBI

3.1 DIIeKTPOMarHuTHOE 6 2 bubmuotexa [JOK Oco3HaHKne BaXXKHOCTH
noJsie u https://m.edsoo.ru/7f41a4a6 00y4yeHHs Ha MPOTSKEHUU
BJIEKTPOMATHUTHBIE BCEU )KU3HU JJI YCIECIIHOU
BOJIHBI npodecCHOHAIBHO i

NeSITEIbHOCTH U Pa3BUTHE
HEOOXOUMBIX YMEHUH 115
3TOTO

Hroro no paszneny 6

Pa3nea 4. CBeToBble siBJIEHUS

4.1 3aKoHBI 6 2 bubnuotexa [JOK [ToOyxneHne MKOTHPHUKOB
pacrpocTpaHeHus https://m.edsoo.ru/7f41a4a6 coOroaTh Ha ypOKe
cBeTa OOLIENPUHSATHIE HOPMBbI

IMOBCACHH, IIpaBUJIa



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

O0IIEHUs CO CTapIIUMU
(yuurensmu) u
CBEpCTHUKaMHU
(IIKOJIBHUKAMU ), IPUHLUIIBI
y4eOHOH TUCIUITIMHBI U
CaMOOpraHu3alu

4.2

JIMH3BI ¥ ONTHYECKHE
puOOpbI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hcnonb3zoBanue
BOCIMTATEIbHBIX
BO3MOXHOCTEH COJepKaHUA
yueOHOro MpeMeTa uepes
JI€MOHCTPALIUIO JETAM
IPUMEPOB OTBETCTBEHHOTIO,
I'PaXkJJaHCKOT'O IOBEJICHMUS,
IPOSIBJICHUS
YeJIOBEKOII00us 1
100pOCEpIEYHOCTH , YEPE3
o100p COOTBETCTBYIOLIUX
TEKCTOB JJIsl UYTE€HUs, 3a7a4
JUISL peLIeHus], TPOOIEMHBIX
CUTyalui A o0CyKICHUS
B KJIaCCE;

4.3

Paznoxenune Oenoro
CBETa B CIIEKTP

bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6

ITornmanme eHHoCTH
OTEUYECTBEHHOTO U
MHPOBOT'O UCKYCCTBA, POJIH
3THUYECKUX KYJIbTYPHBIX
TPaaULIMI U HAPOJIHOTO
TBOpuecTBa; CTpemMieHHUE K
CaMOBBIPAKEHUIO B PA3HBIX
BHJIaX UCKYCCTBA.

Hroro no pazneny

15

Pa3gen 5. KBaHTOBLIE IBJICHUSA

5.1

Ucnyckanue u
MIOIJIOLLIEHHUE CBETA
aTOMOM

4

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

T’'0TOBHOCTH OIICHMBATH
CBOE€ MOBEACHHE U
MOCTYIIKH, TOBEJICHUE 1



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

MOCTYIKH APYTHUX JIFOJEH €
IIO3UInU HpaBCTBeHHBIX nu
MIPABOBBIX HOPM C YYETOM
0CO3HAHMS MOCIICACTBHI
MOCTYIKOB;

5.2

CtpoeHue aTOMHOTO
aapa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Juckyccuii, KOTOpbIE AAKOT
y4aliumMcsi BO3MOKHOCTb

proOpeCTH OMBIT BEACHUS
KOHCTPYKTHUBHOI'O IUAJIOra;

5.3

S nepHble peakuuun

bubnnoreka IIOK
https://m.edsoo.ru/7f41a4a6

['pynnoBoii paboTel unu
paboThI B apax, KOTOpbIE
yuaT IIKOJbHUKOB
KOMaHJHOH paboTe u
B3aUMOJICUCTBHIO C
JPYTUMH JE€TbMH;

Hroro no pazneny

17

Pasnen 6. IloBTOpuTE1bHO-00001IAI0IIHIT MOAYIb

6.1

IToBTOpEHME M
00o01mieHne
COZIepIKaHUs Kypca
busuku 3a 7-9 knacc

9

bubnnoreka IIOK
https://m.edsoo.ru/7f41a4a6

Bxirouenue B ypok
UTPOBBIX MPOLEAYD,
KOTOpbIE TTOMOTAIOT
noJjJiepKaTb MOTUBAIUIO
JIeTeN K MOIYyYEHUIO
3HaHUH, HAJTA)KUBAHUIO
MO3UTHUBHBIX
MEXJITMYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
MOMOTal0T YCTaHOBJICHUIO
T0OpOoKeNnaTeTbHO i
aTMocdepsl BO BpeMs
ypoka; -OpraHu3anus
nred)cTBa MOTUBUPOBAHHBIX
U SPYIUPOBAHHBIX
yUYalUXCs HaJl UX
HEYCTIIEBAIOIINMHI



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

OJHOKJIACCHUKAMM,
JAIOLLEro MKOJIbHUKAM
COLIMAJIBHO 3HAYUMBIN OIBIT
COTPYJHHYECTBA U
B3aMMHOM MOMOIIY;

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




