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IHHOACHUTEJIbBHASA 3ATIMCKA

[Iporpamma no ¢u3uke Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABJIEHA HA OCHOBE
MOJIOKEHHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOSHHS Ha 6a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpamMmel, npeacraBieHHbIX B DT'OC 00O, a takxke ¢ yuérom (enepaabHOMA
paboueii mporpammbl BociTanus U Konnenmuu npenogaBanus yueOHoro npenmera «Duznkay.

Coneprxanue mporpamMMmel 1o (pU3MKe HAPaBIeHO HAa (POPMHUPOBAHNE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH OOYYaIOMIMXCS U OPTaHU3aUI0 U3yYeHHs (DPU3HUKH Ha JIESITeTLHOCTHON OCHOBE. B
nmporpamme o (pu3nKe yIUTHIBAIOTCS BOZMOKHOCTH YU€OHOTO IIPEMETa B peasn3aliy TpeOOBaHU I
OI'OC OOO K mIaHUPYEMbIM JTUUYHOCTHBIM M METAIPEIMETHBIM pe3yiIbTaTaM 00y4eHUs, a TAKXKe
MEXKIIPEIMETHBIE CBS3H €CTECTBEHHO-HAYUHBIX YIEOHBIX MTPEIMETOB HA YPOBHE OCHOBHOT'O O0IIIEro
o0pazoBaHUsl.

[IporpamMma no gu3uke ycTaHaBIMBAET paclpe/esieHne yueOHOro MaTepuara 1o rojam
oOyueHus (10 Kjaccam), mpeuiaraeT NPUMEPHYIO MOCIIE0BATEIbHOCTh U3YUEHUS TEM, OCHOBAHHYIO
Ha JIOTMKE Pa3BUTHsI IPEAMETHOTO COJEpPKAHUS U yUETe BO3PACTHBIX OCOOCHHOCTEN 00yJarOIUXCsl.

[Iporpamma no gusuke pazpaboTaHa ¢ 1IeJIbI0 0Ka3aHUS METOINYECKON MOMOIIN YUUTENO B
co37aHUU paboyel MPorpaMMBbl 10 Y4eOHOMY IIPEIMETY.

®du3zrKa ABIAETCS CUCTEMOOOPa3yIOLIUM IJIsl €CTECTBEHHO-HAYYHbBIX YU€OHBIX MPEIMETOB,
MTOCKOJIbKY (pM3NYECKHE 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SIBIICHUH, U3y4aeMbIX XUMHEH,
Ouosoruei, actpoHoMHel U puznyecKoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IPEI0CTABIIIET Hanbosee scHble 00pa3libl MPUMEHEHHUS HAyYHOTO METO/1a MIO3HAHUS,
TO €CThb cIoco0a MoTydeHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa 13 I1aBHBIX 33/1a4 PU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00111ero oopa3zoBaHus
COCTOUT B (OPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM I'PaMOTHOCTH U MHTEpECa K HayKe Yy
00yJaronuxcs.

N3yuenne ¢puznku Ha 6a30BOM ypOBHE IPEANOJIAraeT OBIaIeHHE CIEeTYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO IPAMOTHOCTD:

e Hay4HO OOBSICHATH SIBJIECHUS;

® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBaHMSI;

® UHTEPHPETHPOBAThH JAHHBIE U UCIOJIb30BATh HAYYHbIE JOKA3aTENbCTBA AT
IIOJIy4€HUS BBIBOJIOB.

Ienu n3ydyenus (pU3MKKU HAa ypOBHE OCHOBHOIO O0IIEro 00pa30BaHMsl OIPEAEIICHbI B
Konnenuuu npenoaasanus yue6Horo npeamera «Pu3uka» B 00pa30BaTelIbHbIX OpraHU3alusaX
Poccuiickoit @enepaiiuu, peaanu3youx OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOIPAMMBI,
yTBepk1€HHOM pemenrem Komnerun Munucrepcta npocelienust Poccuiickoit denepanuun
(mpotokoun ot 3 nekadpst 2019 r. Ne ITK-48H).

Heaun uzyyenust GU3NKu:

e [puoOpeTeHue UHTEpeca U CTPEMIIEHHUS 00yJaroIMXCsl K HAYYHOMY U3YYEHUIO IPUPOIbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEACTABICHUN O HAYYHOM METO/Ie MMO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3yJibTaTa U3y4e€HHUs] OCHOB CTPOCHHUS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHY;

e (opMupoBaHHE MPEICTABICHUN O PO (PUMKHU IJIs1 pA3BUTHS IPYTUX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTH;

® pa3BUTHE NPEACTaBICHUI O BO3MOXKHBIX cepax Oyayuieil npodeccuoHaIbHOM
NeATeIbHOCTH, CBA3aHHOH ¢ (PU3MKOH, MOArOTOBKA K JaJbHEHIIIEeMY 00Y4E€HUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHue 3THX 1eJiei mporpamMMBbl 1o (PU3UKE Ha YPOBHE OCHOBHOT'O 00111ero 06pa3oBaHus
o0ecreunBaeTcsi pelIeHneM CIeIylonnX 3a1ay:

e npuoOpeTeHue 3HaHUH O IUCKPETHOM CTPOCHMH BEIECTBA, O MEXaHMUECKUX, TETIJIOBBIX,

IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;



e puoOpeTeHNE YMEHUI OTIMCHIBATH U OOBSICHITH (PU3UIECKHE SBJICHUS C UCTIOIh30BAaHHEM
MOJIYYCHHBIX 3HAHUI;

® OCBOEHHE METOJIOB PELICHUS MPOCTEHIINX PACUETHBIX 33/1a4 C UCTIOIb30BAHUEM
(bu3HUeCKUX MOJIeNiel, TBOPUYECKHUX U MPAKTUKO-OPUCHTHPOBAHHBIX 33/1a4;

® pa3BHUTHE YMEHUU HAOIOATh MPUPOTHBIC SBICHUS M BBIMIOJHSATH OTBITHI, 1a00PAaTOPHBIC
paboThI U FIKCIIEPUMEHTAIHHBIC UCCIICIOBAHUS C UCTIONB30BAHUEM H3MEPHUTEIHHBIX
npubOpoB;

e OCBOEHHE IMPUEMOB paboTHI ¢ HHPOpPMaLKeil PU3MIECKOro CoaepKaHuUs, BKITIOYast
MH(OPMALIUIO O COBPEMEHHBIX TOCTIKECHUSX (DU3MKH, aHAIIN3 U KPUTHYECKOE OIICHUBAHUE
nHpOpMAINH;

® 3HAKOMCTBO cO chepamu MpoPeCCHOHATBHON ACATEILHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (U3HMUECKON HAYKH.

Ha uzyuyenue ¢pusuku (6a30BbIil ypoBEHb) HA yPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 1aca B
Heneno), B 9 kitacce — 102 vaca (3 gaca B Heenio).

[Ipennaraemslii B mporpamMmme 1o pu3uKe nepeyeHs J1abopaTOPHBIX pabOT U OMBITOB HOCUT
peKOMeHAaTeIbHBIA XapaKTep, YYUTEINb JesIaeT BbIOOp MPOBEAeHNUs 1a00paTOPHBIX pabOT U OIBITOB
¢ Y4€TOM MHAMBHUAYaAJbHBIX 0COOEHHOCTEN 00YJaromMXCsl, CIIMCKa SKCIIEPUMEHTANIbHBIX 3aJaHH,
IIpe/UIaraéMblX B paMKaxX OCHOBHOI'O T'OCY/IapCTBEHHOIO K3aMeHa 1o (pu3uke.
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COJEPKAHUE OBYYEHUA

7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY:KAK01Iero Mupa.

®du3uka — Hayka o npupone. SBieHus npupoapl. PU3ndecKue sSBJICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenmmuuHbl. M3mepenne puszndeckux BennunH. Gusnveckue mpudopsbl.
[TorpemHocTh U3MepeHn. MexyHapoaHas CUCTEMA €IMHMII.

Kak ¢usuka u gpyrue ecrecTBeHHbIE HAYKH U3Yy4aloT npupody. EctecTBeHHO-HAydHBIN
METO/1 IO3HAHUS: HaOII0AeHNE, TOCTAHOBKA HAyYHOT'O BOIIPOCA, BIIBUKEHHUE TUIOTES,
HKCTIEPUMEHT MO MTPOBEPKE THITOTE3, 00BsICHEHUE HAOM0AaeMoro siBiieHus. Onrucanue
(bMBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnnyeckue, TEerIoBble, SJEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

duznyeckue NpudOpsl U Npolieypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IIU(POBBIM MPUOOPOM.
Jlabopamopusie pabomot u onvimel.

Omnpenenenre HEHbI JeJIEHUs IIKaIbl K3MEPUTEIBHOTO Mproopa.

N3mepenue paccTosHMIL.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAIIBIX TEJ.

N3mepenue TemnepaTypbl Ipy MOMOIIH KUKOCTHOTO TEPMOMETPA U JIaTUMKa TEMIIepaTyphl.

[IpoBenenue uccnenoBanys Mo MPOBEPKE THUIOTE3BI: TaTbHOCTh MOJIETA NIAPHUKA, ITyIIEHHOTO

TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHnue BemecTBa: aroMbl M MOJIEKYJIbI, X pa3Mepbl. OIBITHI, TOKa3bIBAOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrm>xeHue yactuil BeuecTBa. CBsi3b CKOPOCTH JBUKEHUS YACTHUIL C TEMIIEPATYPOU.
BbpoyHnoBckoe apmxenue, nuddys3us. BzaumoaeiicTBrue 4acTHI] BEIIECTBA: IPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOECHUE I'a30B, )KUAKOCTEN U TBEPIBIX
(kpucTamuinyeckux) Tesl. B3auMocBsI3b MKy CBOMCTBaMHU BELIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

Habntonenue 6poyHOBCKOTO ABMKEHUS.
Ha6monenue nuddysun.
Habmronenue siBiaeHuit, 00BACHAIOMUXCSA NPUTSDKEHUEM WM OTTAIKUBAHUEM YacTHII BELECTBA.

Jlabopamopnuie pabomel u onvimel.

Ornenka aAuaMerpa aToMa METOJIOM PsIIOB (C UCIoNIb30BaHuEM (oTorpaduii).
OnbITH IO HAOMIOICHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbIT IO OOHAPYXKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKECHUS.

Pasznen 3. /IBuskeHue u B3auMo/IeiicTBHE TeJl.

Mexannueckoe 1BukeHue. PaBHOMepHOE U HEpaBHOMEPHOE IBHKEHUE. CKOPOCTb.
CpenHss cKOpoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacd€T IyTH U BpEMEHU JBUKCHMUSL.

SIBnenue nHepIMU. 3aKOH HHEPLUMHU. B3anmoeiicTBre Ten Kak NpuuruHa U3MEHEHUS
CKOPOCTH JIBHKEHUS Tell. Macca kak Mepa MHepTHOcTH Tena. [noTHocTs BemecTsa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna xak xapakTepucTHKa B3auMoaencTBus Ten. Cua ynpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOLIbIO AUHAMOMETpA. SIBIEHNE TATOTEHMS U cuila TshkecTH. Cuiia
TSDKECTH Ha ApYyrux nia”erax. Bec tena. HeBecomocTs. CrioskeHne cuil, HalpaBiIeHHBIX 110
oziHOM npsiMoil. PaBHozelcTBytomast cui. Cuna TpeHus. TpeHne CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B Ipupoe U TEXHUKE.
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Jemoncmpayuu.
Habnronenne MexaHM4ecKoro JBMKEHUS Tea.
N3mepenue ckopoCTH NPSAMOJIUHENHOTO JBUKEHHUS.
HaGnronenue siBieHus: MHEPLUH.
Habnronenue u3MeHEHUs: CKOPOCTH MPH B3aUMOICHCTBUH TeIl.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopuviepabomot u onvimel.

Onpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS (ILIapHKa B )KUJIKOCTH, MOJIEIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK JIajiee).

Onpenenenne cpeHel CKOPOCTU CKOJIBKEHUS OpycKa WM IIapuKa 0 HAKJIIOHHOM IJIOCKOCTH.
Omnpenenenre MIOTHOCTU TBEPAOTO Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHus (edopManiun) Npy>KUHbI OT
MIPUIIOKEHHOMN CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Tejla M Xapakrepa
COIIPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTENH U ra3oB.

Hasnenue. CriocoObl yMEHbIIIEHUS U YBeIMUEHUs JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh
JaBJIeHUd ra3za oT o0béma, TeMreparypsl. [lepenaya napneHust TBEPABIMU TEIAMHU, KHUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTHUeckne MavHbl. 3aBUCUMOCTD IaBJIEHUS AKUJIKOCTH OT
rryounsl. ['uapocraTudeckuii napagokc. CooOmaroniuecs cocyasl. [ uapapimmaeckue
MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe naBienue. [[puarHBI CylIecTBOBAHUS BO3AYIITHOM
06010ukn 3emnu. OnwiT Toppuueu. U3mepenne arMmochepHOTo JaBiaeHUs. 3aBUCUMOCTh
aTMOC(epHOTro JTaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! A usmepeHus
aTMOC(hepHOTO JTaBJICHHS.

JleificTBHE KUKOCTH M Ta3a Ha MOTPY)XEHHOE B HUX TeJ0. BriTankuBaromas (apxuMeioBa)
cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxomnaBanue.

emoncmpayuu.
3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBieHus )KUJIKOCTBIO U T'a30M.

CooOmaromuecs COCyIbl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aeiicTBUst aTMOCHEPHOTO TaBICHUSI.

3aBUCHMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U IUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue miaBaHus TeN: IUIABaHUE WM NIOTPY>KEHUE TEJ B 3aBUCUMOCTU OT COOTHOILICHUS
IJIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopusie padomot u onvimel.
HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPY:KEHHOMN B )KUJIKOCTh YaCTH
Tena.
OrnpeneneHre BHITATKUBAIOLIEH CUIIBL, ACHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha TEJO B dKUJIKOCTH, OT
MacChl Tena.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BHITAJKUBAIOLIEH CUJIbI, ACHCTBYIONICH Ha TEJIO B
KUJKOCTH, OT 00BEMA MOTPYKEHHOU B KUIAKOCTh YACTU TENA U OT MIOTHOCTH KUKOCTH.
Koncrpynpoanue apeomerpa v KOHCTPYUPOBAHUE JIOJIKH U OTIpeiesieHne e
IPY30II0bEMHOCTH.

Pa3pea 5. PaGora u MOIIHOCTB. JHEpIrus.

Mexanunueckasi pabota. MOITHOCTb.
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[IpocThie MeXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAs II0CKOCTh. IIpaBuilo paBHOBECHS
pruara. [IpumeHeHue npaBuiia paBHOBECHUS pbldara K 0JI0Ky. «30JI0TO€ IPABUIIO» MEXaHUKH.
KIIJ nmpocthix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprusi. Kunernueckas v noreHuuanbHas sueprus. [Ipespamienue
OJIHOTO BUJA MEXaHUYECKOM 3HEPrUu B APYroil. 3aKOH COXpaHEHUS SHEPIHH B MEXAHUKE.

Jemoncmpayuu.

[Ipumepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopubvie padomot u onvimel.

Onpenenenre pabOTHI CHIIBI TPEHUS P PABHOMEPHOM JBM)KEHUU TeJla [0 TOPU30HTAIBHOM
IIOBEPXHOCTH.

HccenenoBanue ycnoBrUi paBHOBECHS pblyara.

N3mepenune KIIJ] HakIOHHOM IIIOCKOCTH.

N3yuenune 3ak0Ha COXpAaHEHUSI MEXAHUYECKOUN SHEPTUH.
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Pa3nes 6. TenuioBble siBJIeHUS.

OcCHOBHBIE TIOJIOKEHUST MOJICKYISIPHO--KUHETUYECKOM TEOpUHU CTPOCHUS BeliecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, TOATBEPK/IAIOIINE OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, JKUIKOTO M ra3000pa3HOTO COCTOSIHUMI BemecTBa. Kpucramnnaeckue u
amop®dHsbIe Terna. OObSICHEHHE CBOUCTB ra30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE TIOJIOKECHUI
MOJIEKYJIIPHO--KUHETUUECKOU Teopur. CMayrMBaHUE U KaMWUISPHBIC SIBICHUS. TerioBoe
pacuIMpeHue u cxxarue.

Temnepatypa. CBsi3b TEeMIEpaTypbl CO CKOPOCTHIO TEIIJIOBOTO JABMKEHUS YACTHII.
Buyrpennsisa sueprusi. CriocoObl ”3BMEHEHHs] BHYTPEHHEN SHEPTHH: TeTuionepenaya u
COBepIlIeHHE padoThl. BUbI TeIIONIEpe1auu: TETIONPOBOIHOCTD, KOHBEKIIHS, U3TyUCHHE.

KonunuecTBo TenmnoTel. Y aenbHas TEIIOEMKOCTb BeleCTBA. Ternao00MeH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeII0BOTo OanaHca. [1naBieHne u oTBepAeBaHNEe KPUCTAIUIMUECKUX
BEIIECTB. Y ienbHas TeroTa miaBiaeHus. [lapoobpazoBanue u koHaeHcanus. Mcnapenue.
Kunenue. Y nenpHas Temnora napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeNbHAs TEII0TA CrOPAHUSL.

[punnuns! padote! Termnosbix asurareneii KI1/I renosoro asurarens. TemnoBbie
JIBUTATEJIHN U 3aLIATA OKPYKAIOIIEH CPEIbI.

3aK0H COXpaHEHUs U MIPEBPAIICHUS SHEPTHH B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.

Ha6nrogenne 6poyHOBCKOTO IBIYKEHUS.

Ha6mronenue quddysun.

Habmonenue siBiaeHu cMaulBaHUS M KaMWJUTSIPHBIX SIBJICHUM.

Habmronenue TemioBoro pacipeHust Tell.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.

[IpaBuna n3mepeHus TeMnepaTypsl.

Buns! Tennonepenauu.

OxnaxkJieHue Mpy COBEPIICHUU PaOOTHI.

Harpesanue npu coBepiieHUH pabOThl BHEUTHUMH CHUIIAMH.

0. CpaBHeHuE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

1. HaOnroneHye KUIeHus.

2. HabnioieHue mocTosiHCTBa TEMIIEPATYPhI PU TUIaBICHUH.

3. Mozienu TeIUIOBBIX ABUTATENIEH.

Jlabopamopnuie pabomel u onvimel.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TMPUTSIKEHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.

OnbIThI M0 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TET.

Omnpenenenue AaBleHUs BO3IyXa B OalsIOHE IITPHIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBIICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUsI UITU

OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JINHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOI

TpyOKe OT TeMIepaTypHl.

7. HabnroneHue U3MeHEHHsI BHYTPEHHEH SHEPTUuU Tela B pe3ysbTaTe Terionepenrayn u padboTsl
BHEIIHUX CHUIL.

8. HccnenoBaHue sSIBIEHUS TEIIOOOMEHA MPH CMEUTMBAHUH XOJIOIHOW U TOPSYE BOIBI.

9. OmpegeneHue KOJIUYECTBA TEIIOTHI, MOJTYYEHHOTO BOJION MPH TEINIOOOMEHE C HArPEThIM
METAJUTMYECKUM LHUITUHAPOM.

10. Onpenenenrie yaensHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca UCIIApEHMUSL.
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Ormpezenenre OTHOCUTEIBHON BIIaKHOCTH BO3/IyXa.
Ornpezenenue yaelbHOM TEIJIOTHI TIJIaBICHUS JIb/Ia.

Pazjen 7. DiiekTpuyeckne 4 MATHUTHbIE SIBJICHHS.

Dnektpusalus Ten. [[Ba pojsia anekTpuueckux 3apsaaoB. BzaumoaeiicTBre 3apsskeHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTD CHJIbI B3aUMOJCHCTBUS 3apSKEHHBIX TEJT OT BEJIMUMHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEIaMH ).

Dnekrpuyeckoe nose. Hanpsok€HHOCTD anekTpudeckoro nodist. [IpuHiun cynepno3umnmu
AIIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsaoB. DJIEMEHTAPHBIN dJeKTpudeckuid 3apsia. CtpoeHue
atoma. [IpoBOTHUKY U TUAIIEKTPUKHU. 3aKOH COXPAHECHHS JJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTo ToKa. IcTouHuKH
MMOCTOSTHHOTO TOKa. JIeWCTBHS 2JIEKTPUUECKOTO TOKa (TEMI0BOE, XUMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexrpuueckas nens. Cuia Toka. JnekTpuyeckoe HanpspkeHue. ConpoTHBIIEHNE
MPOBOJIHUKA. Y IENIbHOE COTIPOTUBIIEHUE BelecTBa. 3akoH OMa 1 ydacTKa IeMu.
[TocnenoBarenbHOE M ApAIIEIHFHOE COSTUHEHNE TIPOBOTHUKOB.

PaGota u MoOITHOCTD A5IeKTpUUecKoro Toka. 3akoH Jxoynsa—Jlenmna. Dnekrpuueckue nemnu
Y TOTpeOUTEeNN dIIeKTpUUecKor sHeprun B ObITy. KopoTkoe 3aMbIkanHme.

[ToctostHHbIE MarHuTHI. B3anMo1elicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoeE moJIe.
MaruauTHO€ noJie 3eMJIM U €r0 3HaYeHUE JUIs )KM3HU Ha 3emie. OnbIT Dpcerena. MarHuTHOE noJie
AIEKTPUYECKOTO TOKa. [[puMeHeHne AIeKTPOMAarHuTOB B TEXHUKE. J[€fICTBHE MarHUTHOTO MOJIA
Ha MPOBOJIHHUK C TOKOM. DJIEKTPOBUTATENH MOCTOSTHHOTO TOKa. Vcnosib3oBanue
AJIEKTPOJIBUraTeNel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SABieHue 3eKTpoMarauTHoM nHAyKuuu. [IpaBuno Jlenma.
OnekrporeHeparop. CrocoObl MOTYUEHUS FMCKTPUIECCKON IHEPTHUU. DJIECKTPOCTAHIIUN Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIIEKTPU3AIUATEIL.

JIBa pojia AIEeKTPUYECKUX 3apsi0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE AIIEKTPOCKOIIA.

DneKkTpocTaTudyecKas UHIYKLHS.

3aKOH COXpaHEHUs JEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTOTOKA.

JlericTBUsA 3IIEKTPUYECKOTO TOKA.

DIEeKTPUYECKUN TOK B )KHJIKOCTH.

I"a3oBblit pa3ps.

N3mepenue cuibl TOKa aMIEPMETPOM.

N3mepenue 31eKTpuuecKoro HanpsiKeHUsl BOJIbTMETPOM.

Peocrar n mara3us conpoTHUBIICHHIA.

B3anmMoeiicTBrE MOCTOSTHHBIX MarHUTOB.

MopenupoBaHr€e HEBO3MOKHOCTH PA3EIICHHs] TIOJOCOB MArHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsIT Opcrena.

MarnuTHo€ 1oJie TOKa. DIEeKTPOMArHur.

JleficTBHE€ MarHUTHOTO TOJI Ha IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

UccnenoBanue siBIIeHUS 3JEKTPOMArHUTHOW WHTyKIUU.

Omnbrtel @apages.

3aBUCUMOCTb HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BO3HUKHOBEHHUS.
DNEKTPOTreHEPATOP MOCTOSHHOTOTOKA.
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Jlabopamopusvie padomot u onvimel.
OnBITHI M0 HAOTIOACHUIO STICKTPU3AIUH TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue neiCTBUS AIEKTPUIECKOTO TOJIS HA TIPOBOJIHUKH U JUAJICKTPHKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.
W3mepenue u peryinmpoBaHue CHIIbI TOKA.
N3mepenue u perympoBaHUe HAMPSKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS
pEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
OMNBITHI, IEMOHCTPUPYIOIIHE 3aBUCHMOCTD 3JIEKTPHYECKOTO COMPOTHUBIICHUS TIPOBOJIHUKA OT €r0
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO CEYCHHUsI U MaTepuraa.
[TpoBepka npaBuiia CI0KEHUS HANPSHKSHUH TIPH MTOCIIET0BATEILHOM COSIMHEHHUH ABYX
PE3UCTOPOB.
[TpoBepka npaBuia Ut CUITBI TOKA MTPH MApaJLIEIIEHOM COSIMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPHUUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.
OmnpeneneHne MOITHOCTH AIIEKTPUYECKOTO TOKA, BBIJCISIEMON Ha PE3NCTOpE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIpsHKCHUS Ha HEH.
Omnpenenenne KIIJI Harpesarens.
HccnemoBanue MarHUTHOTO B3aMMOJICHCTBYS IIOCTOSTHHBIX MAarHUTOB.
N3yvyeHre MarHUTHOTO TIOJISt TIOCTOSTHHBIX MAarHUTOB MPH UX 00BEMHEHNUN U Pa3JICIICHHH.
HccnenoBanue nelcTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMNBITHI, IEMOHCTPUPYIOIIHE 3aBUCHMOCTD CHITBI B3aUMOJICHCTBHUS KaTyIIKHA ¢ TOKOM W MarHuTa
OT CHJIBI TOKA M HAIIPABJICHUS TOKA B KaTYIIIKE.
N3ydeHnue neiicTBUsI MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
KoHnctpynpoBanue u u3ydeHre padoThl 3J€KTPOABUTATENS.
N3amepenne KIIJI snekTpoaBUraTeIbHONM YCTAHOBKH.
OnBITHI IO UCCIIEAOBAHUIO SIBJICHUS JIEKTPOMArHUTHOW MHAYKLUU: UCCIETOBAaHUE U3MEHEHUH
3HAYEHUS U HANpPaABJICHUS UHIYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nBuxkeHnue. MarepuanbHas Touka. CucreMa orcuéra. OTHOCUTENBHOCTD
MEXaHHUYECKOTO JBM)KEHUs. PaBHOMEpHOE NpsMoJIMHEHOE ABMkeHrne. HepaBHOMepHOE
IpsIMOJIMHENHOE ABMKeHHe. CpellHAs U MTHOBEHHAasi CKOPOCTb Teja P HEPABHOMEPHOM
JBKCHUH.

VYckopenue. PaBHoyckopeHHOE npsMosInHeHoe nBrkeHne. CBo6oHOe nagenne. OnbIThI
lNasmnes.

PaBHOMEpHOE ABIKEHUE TI0 OKPYKHOCTH. [lepron u yactora obpamenus. JInneiinas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[Iepssiii 3axk0oH Herotona. Bropoii 3akon Herorona. Tperuii 3akon Herorona. IpuHnmn
CYIEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUsI: cujia TPEHHS CKOJIBKEHHUS, CUJIa TPEHUS
MOKOSI, IPYTUe BUABI TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO MaIeHUS.
JBuxenue manet Bokpyr Coinnua. [lepBas kocmuueckast ckopocts. HeBecomocTs 1
Meperpy3Ku.

PaBHOBecue maTepuanbHO TOUKH. AGCOTIOTHO TBEPAOE Teno. PaBHOBEecHe TBEPAOTO Tea
C 3aKpEIJIEHHON OChIO BpalleHusi. MoMeHT cuitbl. LIeHTp TskecTH.

Nmnynsc tena. U3menenne nmiynbca. IMnynsce cuiibl. 3aKOH COXpaHEHUs UMITYJIbCa.
PeaxkTnBHOE IBIDKEHUE.

Mexanudeckasi pabota 1 MOIITHOCTh. PaboTa cuit TshkecTH, ynpyroctu, Tpeaus. CBs3b
sHepruu 1 paboTsl. [loTeHnnanbHas SHEPrUs Tena, MOJHATOr0 HaJl TOBEPXHOCTHIO 3EMIIH.
[TorenumansHas 3HEprUs cxaToil npykuHbl. Kunernueckas sueprus. Teopema 0 KHHETUUECKON
SHEpPruu. 3aKOH COXpPaHEHHS] MEXaHUYECKOW SHEPIHUH.

Hemoncmpayuu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHME MyTEH U TPACKTOPHUN IBMKEHHS OJJTHOTO M TOTO YK€ Tela OTHOCUTENBHO Pa3HbIX TEJ
OTCYETA.

N3mepenune ckopocTy U yCKOPEHHUSI IPSIMOJIUHEHHOTO JTBUKEHHUS.

HccnenoBanue Npu3HakoB PAaBHOYCKOPEHHOTO JABUKECHUS.

Habnronenue ABMKEHUS TeNa M0 OKPYKHOCTH.

Habnronenne MexaHu4ecKuXx sSIBIICHUH, MPOUCXOIAUINX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOHHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHMS TeJIa OT MacChl TeJa U ICUCTBYIOIIEH Ha HETO CUIIBI.

Habmronenue paBeHcTBa CUJl IPU B3aUMOICHCTBUU Tell.

N3meHeHue Beca Tena Npu YCKOPEHHOM JIBHXKEHHH.

. Ilepenavya umnysbca npyu B3aMMOICHCTBUHU Tell.

. IIpeoOpa3oBanus 3HEPrUM IPU B3aUMOJICHCTBUH TE.

. CoxpaHeHue UMIynbca IpU HEYNPYTOM B3aMMOJEUCTBHH.

. CoxpaHeHue UMITyJIbca IpU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

. HaOmroieHne peakTMBHOTO IBUYKEHHUS.

. CoxpaHeHre MeXaHUYeCKOM SHEpruH MPU CBOOOTHOM Ma/ICHHUH.

. CoxpaHeHHe MEXaHUYECKON PHEPIUH NIPY IBWKEHUH TeJla MO IEHCTBUEM TIPYKUHBI.

Jlabopamopusie padomot u onvimel.
KoHcTpynpoBanue TpakTa i pa3roHa U JaTbHEHIIIero paBHOMEPHOTO JABMKEHUS [IapUKa WK
TEJEeKKH.
Omnpenenenre cpeaHeil CKOPOCTH CKOIBKEHHUs OpycKa WK ABMKEHUS IIapUKa M0 HAKIOHHOU
MJIOCKOCTH.
Omnpenenenre yCKOpeHHs Tella IpU PaBHOYCKOPEHHOM JIBIKEHUU 110 HAKIIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPSHHOM JBMKEHUU 0€3
Ha4aJIbHOU CKOPOCTH.
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[TpoBepka rumoTe3bl: €Cliv MPH PABHOYCKOPESHHOM JIBIDKEHUU 0€3 HaualbHOW CKOPOCTH ITyTH
OTHOCATCA KaK pAg HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIHNEC ITPOMCIKYTKH BPCMCHU OJJMHAKOBEI.
HCCHCZ[OB&HI/IC 3aBUCUMOCTH CUJIbI TPCHHUA CKOJILKCHUA OT CUJIBI HOPpMAJIbHOT'O JaBJICHHA.
Onpenenenne KodhPUITUEHTA TPEHUS CKOJIEKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CHITBI TPEHUS IPH PABHOMEPHOM JBH)KEHUH TEJa 10 TOPH30HTAIBHON
MIOBEPXHOCTH.

. Onpenenenne pabOTHI CHITBI YIPYTOCTH IPH TIOIBEME IPy3a C UCIIOIB30BAHUEM HETIOABIKHOTO

Y TIOJABMYKHOTO OJIOKOB.
N3ydeHune 3aKkoHa COXpaHEHHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenbHoe aBmxenrne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUM: IEPHOJ, YacToTa,
aMIMTy1a. MaTemMaTH4ecKuid U IPYKUHHBIA MasTHUKU. [IpeBpamenne sneprum npu
KoJe0aTeNbHOM JBU)KEHUU.

3aryxatomue koyiebanus. Beinykaennbie konebanus. Pezonanc. Mexann4yeckue BOJIHBI.
CpoiicTBa MexaHn4YeckuX BoJH. [IpoonpHbIe 1 TIonepeyHble BOIHBL. JIJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4YeCcKHre BOJHBI B TBEPJOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomMKkOCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u yapTpa3ByK.

emoncmpayuu.

Habmonenue xoneGanuii Tea noJ 1eHCTBUEM CHIIBI TSHKECTH U CHJIBl YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmoienue BBIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.
Pacrnipoctpanenuie mpoJOabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HaHC.
Jlabopamopnuie pabomel u onvimeot.
Omnpenenenre 4acToThl U Meproia KojaeOaHuit MaTeMaTHYeCKoro MasTHHKA.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHui Npy>KUHHOTO MasSTHHKA.
HccnenoBanue 3aBUCUMOCTH NiepuoAa KojaeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT JIIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJeOaHUN IPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEepUo/ia KoJieOaHHii Irpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEpHoia KoieOaHu MPyKUHHOTO MasiTHUKA OT
MAacCChI I'py3a U KECTKOCTU MPYKHUHBI.
N3mepenue yckopeHusi CBOOOIHOTO MaICHUSI.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.

DIEKTPOMAarHUTHOE M0JI€. DIEKTPOMATHUTHBIE BOJHBI. CBOMCTBA 311€KTPOMArHUTHBIX
BOJIH. [IIkana 3JIeKTpOMarHuTHBIX BOJIH. cnosib30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM
CBSI3U.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.
BousiHOBBIE CBONICTBA CBETa.

Jlabopamopusie padomot u onvimel.

N3ydeHne cBONUCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeroBble sIBJICHUS.

JlyueBas monens cBera. Mcrounnku cBera. [IpsmonuHeiiHoe pacipocTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue ceta. [Inockoe 3epkano. 3akoH OTpakeHHs CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus cBeTa. [[oHOe BHYTpEeHHEE OTPaKEHUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox mydeit B muH3e. OnTudeckas cucreMa goroanmnapara, MUKPOCKOTIa U
Tesneckona. ['na3 kak ontuueckas cuctema. bim3opykocTs U 1anbHO30PKOCTb.
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Paznoxenne 6enoro ceera B ciekTp. OnbiTel HptoToHa. Cl0XKEeHHE CIIEKTPaTbHBIX IBETOB.
Jucnepcuscsera.
Jemoncmpayuu.
[IpssMOIMHENHOE PACIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyyenue n300paskeHHl B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTHyeckuii CBETOBO/I.
Xox mydeil B coOuparolei JInH3e.
XoJ JIydel B pacCenBaroleH JIMH3E.
[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.
[TpunHuun neiictBus gporoanmnapara, MUKpPOCKOTA U TEJIECKOIA.

. Mozenp riasza.
. Paznosxenue Genoro cBeta B CEKTP.
. [Tomydyenue 6emoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopusie pabomot u onvimel.
HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHne xapakTepuCTUK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
WccnenoBanue 3aBUCUMOCTH yIJia MPETOMIICHUS CBETOBOIO JIyda OT YIjla MaJeHusl Ha TpaHulle
«BO3LYX—CTEKIIO».
[Tony4yenune n300pakeHHI C TOMOIIIBI0 COOMPAOIIEH JTUH3HI.
Omnpenenenne (OKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIbI COOUpAIOIIei TUH3bI.
OnbITHI IO Pa3IoKEHUIO 0EI0Tr0 CBETa B CIEKTP.
OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAONIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbIe AIBJICHUS.

Omnbiter Pesepdopna u mnanerapuast Moenb atoma. Mogenb aroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JIuHeluaTsie ClIEKTpHI.

PannoaktuBHOCTH. ANb(a-, 6eTa- U ramma-u3nydeHus. CTpoeHrue aTOMHOTO sJipa.
Hyxnonnas mozens aromHoro saapa. M3otonsl. PagnoaktuBubie npeBpaienus. [lepruon
MoJIypacnaia aTOMHBIX siJIep.

SnepHble peakiyy. 3aKOHbI COXpaHEHUS 3apsSA0BOI0 U MAaCCOBOTO YKCEN. DHEPIUs CBSI3U
aTOMHBIX sifiep. CBsi3b Macchl ¥ Hepruu. Peakiiuu cunrtesa u geneHus saep. Mcrounuku
sHepruu CosiHIA U 3BE3L.

Snepnas sHepretuka. JleicTBHs paAOaKTUBHBIX U3TyUYEHUI Ha )KUBbIE OPraHU3MBI.

Hemoncmpauuu.

CrieKkTphl U3IIy4eHUS U TOTJIOIICHHUS.
CrieKTphl pa3TU4HbIX Fa30B.
Crektp Bogopoaa.
Habmonenue TpekoB B kamepe BuibcoHa.
PaboTa cuérunka HOHM3UPYIOLIUX U3TYyYESHUH.
Perucrpanus usinydeHust npupoAHbIX MUHEPAJIOB U MPOJAYKTOB.
Jlabopamopusie padomot u onvimel.
Habmtoenue CromHbIX U IMHEHYaThIX CIEKTPOB U3ITyYEHUS.
HccnenoBanue TpeKoB: U3MEPEHNE SHEPT MU YACTHIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).
N3mepenuepaanoakTHBHOTO(OHA.

IHoBTOpPHTEILHO-00001IA0IIINIT MOYJIb.

[ToBTOpHUTENBEHO--0000MIAIOINH MOTYh TIPETHA3HAYEH ISl CUCTEMATH3AIUU 1
0000I111eHUs TPEIMETHOTO COJIEP>KAHUS H OTIBITA JEATEIbHOCTH, TPHOOPETEHHOTO NP N3YYSHUN
BCEro Kypca (PM3MKH, a TaKXkKe JUIs MOJATOTOBKH K OCHOBHOMY T'OCYJJApCTBEHHOMY 3K3aMeHY 10
¢bu3uke A5 00yJaroUINXCsl, BHIOPABIIMX 3TOT y4eOHBIN MpeaMeT.

[Ipu u3ydeHnn JaHHOTO MOJTYJISl PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JeATeIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcs JOCTIKEHUE MTPEIMETHBIX U



MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3YJIbTaTOB 00yueHHs, (GOpMUpPYETCs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METO0B MCCIICJOBAHUS SABJICHUN
MPUPOJIBI M TEXHUKH, OBJIA/ICHIE YMEHUSAMH OOBACHATH (PU3MUECKHE SABICHUS, TIPUMEHSIS
IIOJIy4CHHBIE 3HAHUs, PEIIATh 3a7a41, B TOM YHCJIE KAUECTBEHHBIE U OKCIICPUMEHTAJIBHBIE.

[IpyHIMNIMAIBHO AESATENBHOCTHBIN XapaKTep JAaHHOTO Pas3zelia pealn3yercs 3a CYET TOoro,
9TO 00ydJarouIrecs BBIOIHAIOT 33aHNUs1, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE TIOJYYEeHHBIX 3HAHUN PACIO3HABATH M HAYYHO OOBSACHATH (PU3MUCCKUE SIBIICHHS
B OKPYKAIOIIEW NPUPOJE U IOBCEIHEBHON KU3HM;

WCIIOJIb30BaTh HAYYHBIE METO/ Il HCCIEIOBAHNS (DM3UIECKUX SBICHHUH, B TOM YUCIIE IS
IIPOBEPKHU T'MIIOTE3 U MOJYyYEHUsI TEOPETUUECKUX BBIBOJIOB;
0OBSICHATH HAyYHBIE OCHOBBI Han0OJIee BAXKHBIX JOCTIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIrpuMep, IPAKTHYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX ICTOYHUKOB YHEPTUU HAa OCHOBE 3aKOHA
IIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Wzyuenne pu3nku Ha ypoBHE OCHOBHOTO 00111er0o 00pa3oBaHus HAIIPaBIECHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U NPCIMCETHBIX 06p330BaTeHBHBIX PE3YyIbTAaTOB.

B pesynprate u3ydeHus (U3MKM HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y

oOyuatonierocs OyayT coOpMUPOBAHBI CICAYIONINE TNYHOCTHBIC PE3YyIbTATHl B YaCTH:

1) naTPUOTHYECKOT0 BOCTIUTAHUSA:

- MPOSIBJICHUE WHTEpPeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUCKON (DHU3HUYECKOM
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K IOCTH)KEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTHBHOMY yYacCTHIO B OOCYXJICHHH OOIIECTBEHHO3HAYUMBIXH STHYCCKHX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (U3HKY;

- OCO3HAHHUE BAXKHOCTU MOPAIBHO--ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) 3cTeTH4YEeCKOr0 BOCIUTAHUS:

- BOCHPUSITHE ICTETUYECKMX KauyeCcTB (PU3MUECKOW HAyKW: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTHU, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOIrO MO3HAHMS:

- OCO3HAHHWE IEHHOCTH (PU3WYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIISIIONIEN KYJIBTYPHI;

- pa3BUTHE HAYYHOU JTI0003HATEIHLHOCTH, HHTEpPECa K NCCIEA0BATEIIBCKOM IeATETbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI M SMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

- OCO3HaHHE IIEHHOCTH 0€30TacHOT0 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTMIECKOM MHPE,
BaYKHOCTH TpaBmiI 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE, HAa JOPOrax, ¢ AJIEKTPUUYECKUM U
TEIUIOBBIM 000PYJIOBaHHEM B IOMAIIIHUX YCIOBUSIX;

- cOpMHPOBAHHOCTH HaBBIKA pedIeKCHHU, PU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO Ke
[IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE y4acTHe€ B PELIEHUM IMPAKTHUECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeabHOU
OpraHu3aIim, Topoja, Kpas) TEXHOJIOTUYECKOH U COIMAIbHOI HAaPaBIEHHOCTH, TPEOYIOIINX
B TOM 4HCIIe U (U3NUYECKUX 3HAHUIA;

- UHTEpEC K MPAKTUYECKOMY MU3Yy4eHUIO0 Ipodeccui, CBA3aHHbBIX C (U3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

- OpUEHTAaIMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHUW JUIs pelleHus 3aaad B olnactu
OKpYXaroLEeH cpebl, INTaHUPOBAHUS IIOCTYIKOB U OLIEHKU UX BO3MOJKHBIX ITOCIEACTBUH IS
OKpYXaroLlEel Cpeibl;

- 0CO3HAHUE II100ATLHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U MyTel UX PEelIeHHUS;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOM CPebL:

- TOTPEeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIIOJHEHUU HUCCIEIOBAHUM U MPOEKTOB
(bu3nuecKoil HaNpPaBJICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

- TIOBBILLIEHUE YPOBHS CBOE€HM KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AEATENbHOCTb;

- TOTPeOHOCTh B (OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle (GopMyIupoBaTh HAEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

- 0co3HaHUE JIeHUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0011aCTH (PU3UKH;

- IJIAaHUPOBAHUE CBOETO PA3BUTHUS B TPUOOPETEHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTpeMJICHUE aHAIU3UPOBATh U BHISBISTH B3aUMOCBS3H MPHUPO/IBI, OOIIECTBA M IKOHOMHUKH,
B TOM YHCJI€ C UCTIOTb30BAaHUEM (PU3NUECKUX 3HAHU;

- OIICHKAa CBOMX JEHCTBUM C YYETOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpelly, BO3MOXHBIX
rJ100aTBHBIX TOCIIEICTBUN.

METAINIPEIMETHBIE PE3YJIbTATHI



B pesynbraTe 0cBOCHHUS MPOrpaMMBI 10 (PU3KMKE Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3zoBanus y obyuatomierocst OyayT chopMupoBaHbl MeTanpeAMeTHbIe pe3yabTaThl,
BKJTIOYAIOIIME [T03HABATEIbHBIC YHUBEPCAIbHBIC ydeOHbIE IEHCTBHS, KOMMYHHKATHBHbIC
YHUBEpCAJIbHBIC YUeOHbIE ICHCTBUSA, PETYIATUBHBIC YHUBEPCAIbHbIC yUeOHBIC ICHCTBUSI.
Ilo3naBaTenbHBIC yHHBeEpPcadbHbIE YueOHbIE JeliCTBUSA
ba3oBrble Jornyeckue 1eHCTBHUA:

BBISIBJIATH M XapaKTepU30BaTh CyIIECTBEHHBIC IIPU3HAKN 0OBEKTOB (SBJICHUIN);

YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKALINN, OCHOBAHUS JUIsi 0000IIeHUS 1
CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B pacCMaTpUBAEMbIX (aKTax, JaHHbIX U
HAOJIOICHUSX, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBJIATH IPUYMHHO--CJICJICTBEHHBIE CBSI3U NP U3YUYEHUH (PU3MUYECKUX SIBJICHUI U IPOIIECCOB,
JIeNIaTh BBIBOJIbI C MCIIOJIb30BAHUEM JIETYKTUBHBIX U NHIYKTUBHBIX YMO3aK/IIOUE€HUH, BbIIBUTATh
TUIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEJIINYMH;

CaMOCTOSITENIbHO BBIOMPATh CIOCO0 perieHus yueOHol pu3nyeckoi 3a1aun (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pEIIeHHUs, BEIOOp Hanbosiee MoAX0SIIEr0 ¢ yUETOM CAMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBarebckue 1eCTBUSA:

MCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

MIPOBOJIUTH [0 CAMOCTOSITENIEHO COCTABJIEHHOMY IJIaHY OIIBIT, HECIOXKHBIN (pr3nueckuit
AKCIIEPUMEHT, HEeOO0IbIIIOE HCCieI0BaHne (PU3UYECKOTO SIBICHHUS;

OIIEHMBATh HAa MIPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAILIKIO, MTOJYYEHHYIO B X0/1€
WCCIIETOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYITHPOBATH 0OOOOIIECHHS U BBIBOJIBI 110 pPE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, OIIbITA, NCCIICA0BAHMS;

IIPOrHO3UPOBATh BO3MOKHOE JalbHENIIee Pa3BUTHE (PU3MUECKUX IPOIIECCOB, A TAKKE
BBIIBUT'aTh MIPEIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

IPUMEHSATh Pa3IMYHbIC METO/Ibl, THCTPYMEHTBI U 3aIpOCHI IIPU IMOUCKE U 0TOOpe MH(pOopMaIu
WIH JJAHHBIX C Y4ETOM MPEATIOKEHHON yueOHOH pu3nueckoil 3a1aum;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(POPMALIUIO PA3JIMYHBIX BUAOB U
(dbopM npencTaBieHus;

CaMOCTOSTEJIBHO BEIOMPATh ONTUMAIbHYIO (POpMY IpecTaBiIeHNs HHPOPMALIUU U
WUTIOCTPUPOBATh pelllaeMble 3a/1a4l HECJIOKHBIMU CXEMaMHU, 1uarpaMMaMu, HHOW rpaduKoi u
UX KOMOMHAIUSAMH.

KoMMmyHnKaTHUBHBIC YHUBEPCAIbHbIE YUYeOHbIe 1eliCTBUA:

B X07ie 00CyX/IeH!s] yueOHOro MaTepuaia, pe3yJbTaToB Ja00paTOPHBIX PadOT U MPOEKTOB
3aJaBaTh BOIPOCHI 110 CYLECTBY 00CYX/1aeMON TEMbI U BbICKa3bIBAaTh UJICH, HAIIEJICHHbIE HA
peleHue 3a1auu 1 nojiep kanue 01aroxesnaTeIbHOCTH OOLeHMS;

COIIOCTABJISATh CBOU CYXKJIEHHS C CYXKIAECHUSMH JIPYTUX YUACTHUKOB JMajora, oOHapyXHuBaTh
pas3nuyKe U CXOJCTBO NO3ULIUH;

BBIPAYKATh CBOIO TOYKY 3pEHHS B YCTHBIX M INCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATh PE3YIbTAaThl BHIIIOJHEHHOTO (PU3HMUECKOTO OMBITA (3KCIIEPUMEHTA,
UCCIIEIOBAHUS, ITPOEKTA);

MIOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHUBHUIyalbHON pabOTHI IPU
peleHN KOHKPETHON (PU3NYecKOil MpoOIemMbl;

MIPUHUMATD L€ COBMECTHOM NEATENBHOCTH, OPraHU30BbIBATh ACUCTBUS MO €€ JOCTUKEHUIO:
pacrpenesiaTh poJin, 00CYKAAaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIFO/IEH;

BBITOJIHAT CBOIO YaCTh pabOTHI, TOCTUTasl KAYECTBEHHOTO pe3ybTaTa M0 CBOEMY HalpaBJICHUIO
U KOOPJUHUPYS CBOU AEUCTBUSI C APYTUMU YIEHAMH KOMAaH/IbI;

OLIEHUBATh KAY€CTBO CBOET0 BKJIAJa B OOIIMI IPOIYKT 10 KPUTEPUAM, CAMOCTOSITEIHHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.



PeryassTuBHbIe yHHBepcaJbHble YUeOHbIe JelicCTBUSA
Camoopranusanus:
BBISIBJIATH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTYaLUAX, TPEOYIOMIMX JUIsl pEIICHUS
(bU3NIeCKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3IMYHBIX MOIX01aX MPUHATHS peIIeHUH (MHIMBUAYaIbHOE, TPUHITHE
peLlIeHUs B IpyIIe, IPUHITHE PELLICHUN TPYIIIOit);
CaMOCTOSITEIIEHO COCTABIISITh JITOPUTM PEHICHHUs (PU3MUECKOM 3a7]aui WM TJIaHa UCCIICIOBAHUS
C Y4ETOM UMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, ApryMEHTUPOBATh
IIpeAJIaracMble BapUaHThl PEIICHU;
JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.
CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJJICKT:
J1aBaTh aIEKBATHYIO OIICHKY CUTYalluH | MpeJjiaraTh IJIaH e€ N3MEHEHUS;
OOBSICHATH PUIHMHBI JOCTIDKEHHSI (HEIOCTHIKECHHUS) PE3YThTaTOB IEATEIFHOCTH, TAaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;
BHOCHTBH KOPPEKTHBEI B JICSTETLHOCTH (B TOM YHCIIE B XOJI BBIITOJHEHHUS (PU3NIECKOTO
WCCIIEIOBAHUS WJIH MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHHUBILIUXCS CUTYallUH,
YCTAHOBJIEHHBIX OIHNOOK, BOSHUKIIUX TPYJHOCTEH;
OIICHMBATh COOTBETCTBUE PE3YJIbTATA 1IEJIN U YCIOBUSIM;
CTaBUTh ce0sl Ha MECTO JPYroro yejaoBeKa B X0JIe CIopa WU AUCKYCCHH Ha HayYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHUSI 1 JIOTUKY JPYTOTO;
MPHU3HABATH CBOE MPABO HA OMIMOKY MPH PEIICHUH (GU3NIECKUX 33a]a4 MIIH B YTBEPKJACHUSIX HA
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYIroro.
NPEAMETHBIE PE3YJIbTATbBI

K koH1y 00y4eHus B 7 kJjiacce peIMETHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHM:
UCIOJb30BATh MOHATH: (PU3MUECKHE U XUMUYECKUE SIBIEHUS, HAOII0A€HUE, SKCIICPUMEHT,
MO/IeNb, TUIIOTE3a, €IUHUIIBI (PU3MUECKUX BEIMYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE ABMKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOJIMHENHOE), TPAeKTOPUs, paBHOJAEHCTBYIOLIAs cuia, Aedopmarus
(ynpyras, njacTudeckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/Ibl;
pa3nuyats sBiaeHUA (U dy3us, TEIIIOBOE IBHKEHNE YAaCTUILL BEIIECTBA, PABHOMEPHOE
JIBMD)KEHUE, HEPaBHOMEPHOE JIBUKEHUE, HHEPLUS, B3aUMOJIEHCTBUE T, PaBHOBECHE TBEPBIX
TeJI € 3aKPeNIEHHOM OChIO BpallleHus], llepeiaya JaBIeHus TBEPABIMU TeJIaMU, KUIKOCTSIMU U
ra3amu, aTMOc(epHoe JaBJCHHE, INIaBaHUE Tell, IPEBPAILEHUS MEXaHUYECKON 3HEPruu) Mo
OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JAHHOE
¢bu3nyeckoe siBJICHUE;
pacrio3HaBaTh NPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOLIEM MUPE, B TOM
qucie Gpusnyeckue sBJICHUS B IPUPOJAE: IPUMEPHI JBMXKEHUS C PA3INYHBIMU CKOPOCTSAMHU B
KHUBOW M HEXKMBOH NMPHUPOJIE, IEHCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE, BIHUSIHUE
aTMOC(EepHOTO JaBJICHHs Ha )KUBOM OpraHu3M, IJIaBaHKUE PbIO, phluaru B TeJe YelloBeKa, Ipu
3TOM MEPEBOUTH IPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIIENIATh CYILIECTBEHHbIE CBOICTBA
(mpu3HaKu) PpU3MUECKUX SIBICHUH;
OIMCBIBATH U3yYE€HHBIE CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCTIONB3Ys (pU3nUecKue
BEJIMYUHBI (Macca, 00bEM, INIOTHOCTh BEILECTBA, BPEMs, TyTh, CKOPOCTb, CPEIHSISI CKOPOCTb,
cHJia YIpyrocTH, CUja TSXKECTH, BEC Tella, CUIIa TPeHUsl, JaBlieHue (TBEPAOTO Tema, JKUKOCTH,
rasa), BBITAJIKMBAIOLIAs CHUJIa, MEXaHUUYecKast paboTa, MOLTHOCTb, IIEYO CHJIbI, MOMEHT CHJIbI,
KO3 QUIIMEHT MOJIE3HOTO JeHCTBUS MEXaHU3MOB, KHHETHYECKash U MOTEHIMAIbHAS SHEPTHsl),
IIPU OTIMCAHUM NIPABUIIBHO TPAKTOBATH PU3UUECKUI CMBICT MCIIOJIB3YyEMBIX BEIMYMH, UX
0003HaueHMS U €IMHULIBI (PU3MUECKUX BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOLINE JAH HYIO
($U3NYECKyIO BEIMYUHY C IPYTMMU BEIMUYHUHAMH, CTPOUTH I'paUKU U3yYEHHBIX 3aBUCUMOCTEN
(bu3nUecKuX BEIUYHH,
XapaKTepu30BaTh CBOICTBA Tel, (pU3nUecKHe ABJICHUS U MPOLIECCH, UCIIOJIb3Yys MPaBUiIa
CJIO’KEHHS CUJI (BJIOJIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBuiIo



paBHOBeCHS phruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHECHUS MEXaHUUECKOM
SHEPTHUH, IPU STOM JaBaTh CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3AIMCHIBATD €TO
MaTeMaTH4eCKOE BhIPAKEHUE;

OOBSACHATH U3UUYECKUE SBJICHUS, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCJIE H B KOHTEKCTE
CUTYaILMM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISITh MPUUYUHHO --CJICICTBCHHbBIE
CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 JIOTMYECKHX IIaroB C Omopoil Ha 1—2 U3y4eHHbIX CBOWCTBA
(bu3HYECKUX SBJICHUH, (PU3NICCKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiaTh pacu€THbIE 3a7a4u B 1—2 AEMCTBUS, UCTIOJIb3YS 3aKOHBI M (JOPMYJIbI, CBA3BIBAIOIINE
¢u3nvecKre BEIMYMHBI: Ha OCHOBE aHAJIN3a YCIOBHS 33/1a41 3aIMCBHIBATh KPATKOE YCIOBHE,
MO/ICTABIISATh (PU3NUYCCKUE BEIIMIMHBI B (DOPMYIIBI U POBOJUTH PACUETHI, HAXOUTH CIIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE JIJIsl PEIICHUS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHOM
(U3HYECKON BEIIMYUHBL;

pacrno3HaBaTh IPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU OMOIIHU (PU3UIECKUX METOJIOB, B
OTIMCAHUU UCCJICIOBAHMS BBIJICISATH MIPOBEPSIEMOE MIPEANOJIOKEHHUE (TUTIOTE3Y), pa3audarh U
WHTEPIPETUPOBATH MOTYYECHHBIN pe3yIbTaT, HAXOUTh OMHMOKH B XOJI€ OTIbITA, IeJIaTh BEIBOIBI
10 €T0 pe3yabTaTaM;

MIPOBOJIUTH OMBITHI MO HAOIIOIEHUIO (PU3UUECKHUX SIBJICHUHN WK (PU3NUECKUX CBOUCTB TEN:
(dbopMynupoBaTh MPOBEPSEMBbIE MTPEAIOJIOKEHHS], COOUPATh YCTAHOBKY U3 IIPEIOKEHHOTO
000pyI0BaHUS, 3aITUCHIBAThH X0/ OTBITa U (POPMYIHPOBATH BHIBOIBI,

BBITIOJTHATH TIPSIMBIE U3MEPEHHS PACCTOSHUSI, BPEMEHHU, MACCHI Tella, 00bEMa, CUIIBI U
TeMIIEPaTyPhI C UCIIOJIH30BAHNEM aHAJIOTOBBIX U ITU(POBBIX TPUOOPOB, 3aMKCHIBATH MTOKA3aHUS
MpUOOPOB ¢ YIETOM 3aJaHHOH aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PM3NUECKON BETUYUHBI OT JAPYTrOM C
WCTIOJIb30BAHUEM TPSIMBIX H3MEPEHUH (3aBUCHMOCTH ITyTH PaBHOMEPHO JBUXKYIIETOCS Tella OT
BpEMEHHU JIBI)KEHUS Tella, CUJIbl TPEHUsI CKOJILKEHHUS OT Beca Tea, KadyecTBa 00paboTKU
ITOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOIIAA COTPUKOCHOBEHUS TEIN, CUIIBI
YIOPYTOCTH OT YUIMHEHUS MPYKUHBI, BHITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTh
Tena U OT MJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH TeJia, OT ITyOUHBI, Ha
KOTOPYIO MOTPYKEHO TEJO0, YCIOBUH IIaBaHUS TeJ, YCIOBUI paBHOBECHUS pbluara U OJIOKOB),
y4acTBOBATH B IUIAHWPOBAHUU Y4EOHOTO UCCIIEIOBaHM, COOMPATh YCTAHOBKY U BBITIOJIHSTD
U3MepeHus, cleays IpeuIoKEHHOMY IIJ1aHy, GUKCUPOBATh PE3yAbTaThl MOJIY4YEHHOM
3aBUCUMOCTH (PU3UYECKUX BETUUYMH B BUJIE MPEUIOKEHHBIX Ta0NIuIl U rpadMKOB, AeTaTh
BBIBO/IBI 110 PE3YJIbTAaTaM HCCIEAOBAHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEMYHH (IIOTHOCTH BEUIECTBA KUIKOCTH U
TBEPJIOTO TeNa, CUJIa TPEHUSI CKOJIbKEHHUSI, TaBJICHUE BO3/1yXa, BBITAJIKMBAIOIIAs CUIIA,
JeMCTBYIONIas HAa MOTPYKEHHOE B KUJIKOCTH T€JI0, KOAPDUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEeys MPEAI0KEHHON HHCTPYKIIMU: MIPH BBITIOJIHEHUH U3MEPEHUN COOMpPATh
SKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUMCIIATh 3HAUEHHE NCKOMOU BEJIMUMHBI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MU padoTe ¢ 1abopaTOpHBIM 000PYIOBAHHUEM;
yKa3bIBaTh MPUHLHUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, pbIYar, MOJBMKHBIN 1 HETIOABHKHBIN OJIOK,
HAaKJIOHHAS [JIOCKOCTh;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS H3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OTIOPO# Ha UX OMHUCAHUS (B TOM YHKCIE: MOAIIUITHUKH, YCTPOHCTBO BOJIOTIPOBO/IA,
TUIPaBINYECKUN MTpecc, MAHOMETP, BHICOTOMED, MOPIIHEBO HACOC, ApEOMETP), UCTIONB3YS
3HAHUS O CBOMCTBAX (PU3UUECKUX SBICHHUHN U HE0OX0qUMbIe (PU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJIUTH PUMEPHI (HAXOAUTH HHPOPMAIUIO O MIPUMEPax) MPAKTHIECKOTO UCTIONB30BaHUS
(bu3MUeCKUX 3HAHHUI B MOBCEIHEBHOMN KHU3HU 7S 0OecTieueHus: 6€30MacHOCTH P 0OpaIeHUH ¢
npubopaMu U TEXHUIECKHUMH YCTPOICTBAMU, COXPAHEHHUS 3/I0POBbsS U COOIOICHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKAIOLLEH CPENE;

OCYILIECTBISATH OTOOP UCTOYHUKOB HH(OpMaru B ITHTEpHETE B COOTBETCTBUM C 3aJJaHHBIM
MOMCKOBBIM 3alPOCOM, HAa OCHOBE UMEIOIINXCS 3HAHUM U IYyTEM CpaBHEHUS Pa3JIMUHBIX



MCTOYHMKOB BBIJIENISATH MH(POPMAINIO, KOTOpast ABJSAETCS MPOTUBOPEUYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOI;
MCIOJI30BATh P BBHITIOJHEHNN YU€OHBIX 3aJaHUN HAYyYHO--TIONMYJISPHYIO JIUTEPATYPY
($U3NIECKOTO COAEpIKaHus, CIPAaBOYHBIC MaTepHalIbl, peCypchl ceTr HTepHET, BIaIeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpazoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYI'YIO;
cOo31aBaThb coOCTBEHHEBIE KpaTKHUEC IMMCbMCHHBIC U YCTHBIC COO6III€HI/I$[ Ha OCHOBC 2—3
HCTOYHUKOB MH(pOpMaALMU PU3NYECKOTO COAEP KaHUS, B TOM YHCJIE IIyOJUYHO JeJIaTh KpaTKue
COOOIICHHS O pe3yNbTaTaxX MPOEKTOB WK YI€OHBIX UCCIIEAOBAHUI, TPU ATOM IPAMOTHO
WCIOJIb30BaTh N3yYCHHBIH MOHATUIHBIN anmapaT Kypca (GU3UKH, COIPOBOKAATH BHICTYILICHUE
MpE3EHTALNEN;
IIPY BBIIIOJIHEHUU Y4€OHBIX IPOEKTOB U UCCIIEI0BAaHUMN paclperesTh 00s13aHHOCTU B IPYIIIE B
COOTBETCTBHH C ITIOCTAaBJICHHBIMU 3aJadyaMU, CIICAUTH 34 BBIIIOJIHCHHEM IIJIaHa HCﬁCTBHﬁ,
aZICKBATHO OIICHUBATHb cOOCTBEHHDIH BKJIaad B ACATCIIbHOCTD I'PYIIIEI, BEICTpAUBATh
KOMMYHUKATHBHOC BSaI/IMOIIGI\/'ICTBI/Ie, Y4YUTBIBAsA MHCHUC OKPYXKArOIINX.

K xoHiy 06y4yenus B 8 ki1acce npeIMeTHbIE pe3y/IbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:
WCTIOJIH30BaTh TOHATHS: Macca U pa3Mepbl MOJIEKYII, TETNIOBOE IBKEHHUE aTOMOB M MOJICKYI,
arpe€raTHbl€ COCTOAHUA BCUICCTBA, KPUCTATNIMYCCKUE U aMopchHe TeEJa, HﬁCBIHICHHBIfI n
HeHaCBIIHeHHBIﬁ nap, BJaXXHOCTb BO3JyXa, TEMIICpATypa, BHYTPCHHAA DHECPIusd, TEIIOBOM
JBUTATENb, 3JIEMEHTAPHBIN SJIEKTPUYECKUAN 3apsijl, MEKTPUUECKOE M10JI€, IPOBOJHUKA U
AUBJICKTPUKH, MOCTOSTHHBIHN 3H€KTpH‘I€CKHI>i TOK, MAarHuTHOC I10JIC,
pa3nuyath sBJIEHUS (TEIIOBOE paclIMpEeHUe U cxKaTHe, TeIulonepeayda, TemioBOe paBHOBECHE,
CMa4YuBaHUEC, KaTUIIAPHBIC ABJICHUSA, UCIIAPCHUEC, KOHACHCA M, IJIABJICHUEC, KpUCTAJIJIIN3allua
(oTBepneBaHuE), KUTIIEHUE, TeTUIONIEpe1adya (TETIONPOBOIHOCTh, KOHBEKIIHS, H3TYUCHHE),
AIIEKTPU3ALINA TN, B3aUMOJICHCTBHE 3aps/I0B, NIEHCTBUS SJEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOICCTBUE MAarHUTOB, IEHCTBHE MAarHUTHOTO TOJIsI HA IPOBOJIHUK C TOKOM,
AIIEKTPOMArHUTHAsI MHAYKIHS) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOILIEM MUPE, B TOM
yuciie Gpu3nYecKue SIBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KAMIIISIPHBIC SIBJICHUS B
MpHUpO/ie, KPUCTAILIBI B IpUpoie, u3inyueHue ColHila, 3aMep3anue BoJI0EMOB, MOPCKUE OpHU3bl,
oOpa3oBaHHUE POCHI, TYMaHa, UHEs, CHETa, SJICKTPUUYECKUE SBJICHUS B aTMOC(epe, IEKTPUIECTBO
YKUBBIX OPraHU3MOB, MAarHUTHOE 10J1€ 3eMIIH, Apei( MOJII0COB, POJIb MArHUTHOTO TOJIS A7
KU3HU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3ajauy B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3UUECKUX SBJICHHUIA,
OTHCHIBATh U3yYCHHBIE CBOICTBA TeN U (pU3MUECKUe SIBICHUS, UCIIONb3Ys (hHU3UYECKHE
BEJTMYMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPTUsl, KOJIMYECTBO TEIJIOTHI, yIeIbHAs TEMI0EMKOCTh
BEIIECTBA, y/eJbHAas TEeIUIOTA IJIaBJICHHUS, yelIbHAs TEIJI0Ta mapooOpa3oBaHusl, yIeIbHas
TEIJIOTa CTOPAHUS TOTUIMBA, KOAPPHUIIMEHT MOJIE3HOTO ACHCTBUS TEIIOBOI MAIlIUHBI,
OTHOCHUTEIIbHAs BIAXKHOCTh BO3/1yXa, DJIEKTPUUECKHM 3apsl, CUJa TOKA, JIEKTPHUIECKOe
HanpshKeHHe, CONPOTUBIIEHNE MPOBOJHUKA, YAETbHOE COIIPOTHBIIEHHE BEIIECTBA, paboTa U
MOIITHOCTh 3JEKTPHUUECKOTO TOKA), IPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICI
HCIOJIb3YEMBIX BEIMYUH, 0003HAUYEHHUS U €IMHUIIBI (PU3UUECKUX BEIMUNH, HAXOAUTH (OPMYIIbL,
CBSI3bIBAIOIKE TAHHYIO (PM3UYECKYIO BETMUMHY C APYTMMHU BEIMYUHAMU, CTPOUTH rpaduKu
M3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUMH;
XapaKkTepu30BaTh CBOICTBA Tell, (pru3nueckue SBICHUS U MPOLIECCHI, UCIIOJIb3Yysl OCHOBHBIE
MOJIOKEHHS MOJIEKYJISIPHO--KUHETHUECKOM TEOPUH CTPOCHUS BEIECTBA, TPUHIIHIT
CYNepHO3UIMH MOJIeH (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH OMa ais
yJyacTka 1en, 3akoH Jxoyss—JIeHua, 3aKkoH coXpaHeHHsI SHEPTHH, IIPH 3TOM JaBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aMMUCBHIBATh €T0 MATEMaTHUECKOE BhIPAXKEHUE;
0OBSICHATH (PU3NUECKUE TPOLIECCH M CBOICTBA Tell, B TOM YHUCIE U B KOHTEKCTE CUTYaIHi
MIPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH IPUUUHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTh



o0BbsicHeHUE U3 1—2 TOTHUECKHUX I1aroB ¢ ONMOpoii Ha 1—2 M3yd4eHHBIX CBOMCTBA (PU3NIECKUX
SBJICHHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4u B 2—3 IEWCTBUS, UCIIOB3Ys 3aKOHBI U (JOPMYJIbI, CBS3BIBAIOIINE
¢u3nvecKkre BEJIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 33/1a41 3aMIMCBHIBATh KPATKOE YCIOBHE,
BBISBJISITH HEIOCTATOK JJAHHBIX JUIsl pEIICHUS 3a/1a4, BHIOMpPATh 3aKOHBI M (POPMYJIBI,
HE00X0AUMBIE IS €€ PEeLICHHs, IIPOBOAUTH PACUETHI U CPAaBHUBATDH MOJTYYEHHOE 3HAYCHUE
(bU3NIeCKOi BETUYNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHIUTh MPH MMOMOIIH (PU3NIECKUX METOJIOB,
HCI0JIb3YS ONMCAHUE UCCIIEOBAHMS, BBIAEIATH IPOBEPSIEMOE MPEANOI0KEHUE, OLICHUBATD
MIPaBUJIBHOCTH MOPsi/IKa IPOBEAECHUS UCCIIEOBaHUS, J€1aTh BbIBO/IBL;

MIPOBOJIUTH OMBITHI IO HAOTIOICHHUIO (PU3HUECKUX SBICHUN WU (PU3HMUECKUX CBOMCTB TEI
(KanuIsipHbIE SIBJICHMS, 3aBUCUMOCTD JAaBJIEHUS BO3/yXa OT €ro 00bEMa, TeMIepaTyphl,
CKOPOCTH Tpoliecca OCThIBAHUS M HArPEBAHUS TP U3JIy4YEHUH OT L[BETA U3Tydaromen
(mornomaroneit) MOBEPXHOCTH, CKOPOCTh UCTIAPEHUSI BOJIBI OT TEMIIEPATYPHI KUJKOCTH U
IJI0LIaIM €€ IOBEPXHOCTH, JIEKTpU3alMsl T U B3aUMOJICHCTBUE AIIEKTPUUECKHX 3apsi/ioB,
B3aUMO/ICHCTBUE MOCTOSHHBIX MarHUTOB, BU3yaJIN3allis MarHUTHBIX MOJIEH MOCTOSIHHBIX
MarHuToB, A€UCTBHUS MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOBUTATENS TIOCTOSIHHOTO TOKa): (POPMYJINPOBATh IPOBEPSIEMbIE
MIPEOJI0KEHNSI, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000PY/I0BaHNs, ONIUCHIBAThH X011
ombITa ¥ (POPMYIHPOBATH BHIBOIBL;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphl, OTHOCUTENIHHOM BIaKHOCTU BO3/yXa, CHUJIbI TOKA,
HaMpsHKEHUS € UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JAaTYUKOB (PU3MUYECKHUX BEIHUUH,
CpaBHMBATh PE3YJbTaThl H3MEPEHUH C YUETOM 3aJaHHOM aOCOIIOTHOM MOrPENTHOCTH;
MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PM3NUECKON BETUIUHBI OT APYTrOM C
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTUBIIEHUS IPOBOIHUKA OT €TI0
JUIMHBI, IJIOIAAH MTOIIEPEYHOrO CEYECHUS U yIECIBHOIO CONPOTHUBIICHUS BEIIECTBA ITPOBOIHUKA,
CHJIBI TOKA, UAYILLErO Yepe3 MPOBOJHUK, OT HAIIPSDKEHUS Ha POBOIHUKE, UCCIIEIOBAHNE
MOCIIEI0BATEIBHOTO U MapajIeIbHOTO COEJMHEHUI MPOBOAHUKOB): IUTAHUPOBATh
UCCIIeIOBaHUE, COOMPATh YCTAHOBKY U BBIIOJHATh U3MEPEHMUS, CIIeAys MIPEUI0KEHHOMY IIJIaHy,
(buKCHPOBaTh PE3YyNbTAThl NOJYYEHHOHN 3aBUCHMOCTH B BUJIE TAOJINI U IpauKOB, eIaTh
BBIBOJIBI 110 PE3YJIBTaTaM MCCIIECJOBaHUS;

IIPOBOJIUTH KOCBEHHbIE U3MEPEHMSI (PU3NYECKUX BEJTMUUH (y1eJIbHAs TeMJI0EMKOCTb BEIIECTBA,
COIIPOTHUBJIEHUE ITPOBOJAHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh
U3MEpEHHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYysl IPEUI0AKEHHON HHCTPYKLIUH, U
BBIYHCIIATH 3HAYECHHUE BEJIMYNHBI,

coOuro1aTh MpaBuiia TEXHUKU O€30I1aCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYJOBAHUEM;
XapaKTepu30BaTh MPUHLUIBI ASHCTBHS U3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB €
OIOPOi Ha UX ONMCAHUsA (B TOM YMCJE: CUCTEMa OTOIJICHUSI JOMOB, TUTPOMET, TapoBast
TypOuHa, aMIIepMeTp, BOJBTMETP, CUETUHK IEKTPUUECKON IHEPTUH, FIEKTPOOCBETUTEIIbHBIE
puOOpPHI, HarpeBaTENIbHbIE IEKTPONPUOOPHI (IPUMEPHI), TEKTPUUECKUE MPETOXPAHUTEIH,
3JIEKTPOMArHUT, JIEKTPOIBUraTelb OCTOSHHOIO TOKA), UCHOJb3Ysl 3HAHUS O CBOMCTBaX
¢bu3nUecKux SABICHUNH U HEOOXO0UMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NMPOCThIE TEXHUYECKHUE YCTPOICTBA U U3MEPUTENIbHBIE IPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUAKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUraTellb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTAT), COCTABIIATh CXEMBbI AIEKTPUUECKUX
LIeNeN C MOCIIeI0BaTENbHBIM U AapaJUIEIbHBIM COEIUHEHUEM 2JIEMEHTOB, Pa3jnyas yCJIOBHBIE
0003HaUEHMSI HIIEMEHTOB HIEKTPUUECKUX LIETeH;

MPUBOANUTH PUMEPHI (HAXOIUTh HHPOPMALIHIO O IPUMEPAX) MIPAKTUYECKOTO HCIIOJIb30BAHMS
(¢u3nUecKuX 3HaHUH B MOBCEIHEBHOMN KU3HHU IS oOecrieueHus: 0€30MacHOCTH MPH 0OpaIleH!H ¢
npubOpamMH U TEXHUYECKUMHU YCTPOICTBAMH, COXPaHEHUS 3[J0POBbS M COOIIOICHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKAIOLLEN CPELE;

OCYIIECTBIATH MOUCK MH(POpMaIK puznyeckoro cojepxanus B IHTepHeTe, Ha OCHOBE
UMEIOLUXCS 3HAHUM U IIyTEM CPAaBHEHUS JOTIOJHUTENIBHBIX HCTOUHUKOB BBIIEIATh
UH(OpMAIINIO, KOTOPAs SBJISETCS MPOTUBOPEUMBOI MITM MOKET OBITh HEIOCTOBEPHOM;



MCTOJIb30BATh IPHU BBHITIOJHEHNN YUEOHBIX 3aJaHUN HAY4YHO--TIOMYJISIPHYIO JIUTEPATYPY
($U3NIECKOTO CoAepKaHus, CIPaBOYHBIC MaTepHalibl, peCcypchl ceTi HTepHET, BIaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHus HHPOPMAIMK U3 OJJHOH 3HAKOBOM
CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHHs, 0000111as nHPOpMALINIO
13 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJIEPIKAHUSA, B TOM YHUCIIE ITyOJIMYHO MPEJICTABIATh
Pe3ybTAThI MPOSKTHON HITM HCCIIEIOBATEIBCKOM IESITEIbHOCTH, IIPH STOM I'PAMOTHO
WCIOJIb30BATh U3yYCHHBIH MOHATUIHBIN armapaT Kypca (GU3UKH, COIPOBOXKAATH BHICTYIICHHE
MpE3EHTALNEN;
IIPU BBITIOJIHEHUH Y4eOHBIX MPOEKTOB M UCCIIEAOBAaHUHA (PU3NIECKHUX MPOLIECCOB PACIIPEALIISATh
00513aHHOCTH B T'PYIIIIE B COOTBETCTBUH C TIOCTABJICHHBIMY 33/1a4aMH, CIICAUTH 32 BHIOJIHECHUEM
TUTaHa ICHCTBHUI U KOPPEKTUPOBATH €T0, a/IEKBATHO OLIEHMBATh COOCTBEHHBIN BKJIA B
NEeSATeTBbHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHUKAaTHBHOE B3aHMMO/ICHCTBHE, TIPOSIBIISIS
TOTOBHOCTb Pa3perrath KOH(IAKTHL.

K koHiy 06y4yenus B 9 ki1acce npeIMeTHbIE pe3y/IbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTPH y O0yUAIOIINXCS YMEHUH:
WCTIOJIb30BATh TOHATHS: CHCTEMa OTCYETa, MaTepualibHAs TOYKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBI)KEHUs, Aeopmarius (yrpyras, IiacTudeckas), TpeHue,
[IEHTPOCTPEMHUTEILHOE YCKOPEHNE, HEBECOMOCTD U TEPETPY3KH, IICHTP THKECTH, aOCOTFOTHO
TBEPIOE TEJO, IEHTP TSDKECTH TBEPJOTO Tella, PABHOBECHE, MEXaHMUECKHE KOJIeOaHHs U BOJHBI,
3BYK, HHQPaA3BYK H YIbTPA3BYK, JJICKTPOMArHUTHBIEC BOJIHBI, IIIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI HCITYCKAHMSI U MOTJIONIEHUs, anbda-, 0eTa- u
raMMa-u3JIydeHus], H30TOIbI, SIePHAsT DHEPTeTHKA,
pa3nuyath SBICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE Ma/IEHUE TEll, PABHOMEPHOE
JBYDKEHUE 110 OKPYKHOCTH, B3aUMOJIEUCTBUE TEJl, PEAKTUBHOE JBI)KEHHE, KOJIEOATEIbHOE
JBMDKEHUE (3aTyXarolUe U BEIHYK/CHHbIE Koe0aH!s), pE30HAHC, BOJHOBOE JABHKEHHUE,
OTpa’Ke€HHE 3ByKa, IPSIMOJIMHEHHOE PACIPOCTPAHEHUE, OTPAKEHUE U IIPETIOMIICHUE CBETA,
[I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHUE OEJIOro CBETa B CIIEKTP U CIOKEHHE
CIEKTPAJIbHBIX LIBETOB, JUCIIEPCUS CBETA, ECTECTBEHHAs PAJOAKTUBHOCTh, BOSHUKHOBEHUE
JMHEWYaToro CreKTpa U3Iy4eHHs ) 10 OIMCAHUIO UX XapaKTEePHbIX CBOMCTB U HAa OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SBICHUE;
pacro3HaBaTh [POSBICHNUE U3YYEHHBIX (PU3MUECKHUX SBJICHUN B OKPYKAIOLIEM MUpPE (B TOM
yucie Gpusnyeckue BICHUs B IPUPOJE: IPUIUBBI U OTIUBBI, ABWKEeHUE 1aHeT CoJIHeYHOM
CHCTEMBI, PEAaKTUBHOE JABUKEHHE )KMBBIX OPTaHU3MOB, BOCIIPHUATHE 3BYKOB KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHUUECKUE BOJIHBI, IlyHaMH, X0, LIBETa TeJl, ONTUYECKUE SIBIICHUS B
pupoJie, OHoIoTHYecKoe 1eiicTBUE BUAUMOTO, YIbTPa(hHOIETOBOIO U PEHTTEHOBCKOTO
U3Iy4EeHUH, €CTECTBEHHBIH PaJMOAKTUBHBIN ()OH, KOCMUUYECKHUE JIyYH, PAJJMOAKTUBHOE
U3Jy4YEeHUe MPUPOJAHBIX MUHEPAJIOB, AN CTBUE PaJIMOAKTUBHBIX U3TyY€HUIH HAa OPraHu3M
4eJi0BeKa), PU 3TOM IIEPEeBOIUTH IPAKTUUYECKYIO 3ajauy B y4eOHYI0, BBIICIATh CYIIECTBEHHbIE
CBOMCTBA (IIPU3HAKHN) (PU3HYCCKHUX SIBJICHHM;
OIMCBIBATH U3y4YEHHBIE CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCTIONb3YA (PU3NYecKHe
BEJIMYUHBI (CPEeIHAS M MTHOBEHHAsl CKOPOCTh TeJla IPH HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHHE,
nepeMelleHue, MyTh, YII0Bas CKOPOCTh, CUJIa TPEHUS, CHUJIa YIPYTOCTH, CHJIA TSXKECTH,
YCKOpEHHe CBOOOTHOTO MaJIeHHsI, BEC Teja, UMITYJbC TeJa, UMIIYJIbC CHIIbI, MEXaHUYEeCKast
paboTa U MOIIHOCTb, MOTEHLUAIbHASL SHEPTUs Tela, MOTHATOTO HaJl TOBEPXHOCTHIO 3EMJIH,
MOTEHIMaJIbHAs SHEPT s CKATOW MPYKUHBI, KHHETUYECKasi SHEPTus, MOJIHAs MeXaHUYecKast
SHEPrus, MepHoJ] U YacToTa KoJieOaHuil, JTMHA BOJIHBIL, TPOMKOCTbH 3BYKa M BHICOTA TOHA,
CKOpOCTh CBETa, IOKa3aTeNb IPEIOMIICHUS CPe/Ibl), IPU OMUCAHUU NPABUIIBHO TPAKTOBATh
(bU3NUYeCKUi CMBICI UCTIONIB3YEMbIX BETMUUH, 0003HAUCHHS U €IMHUIIBI (PU3UUYECKUX BEITMUYHH,
HaXOJUTh (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (U3MUYECKYIO BEIMUHUHY C APYTMMHU BETMUYUHAMH,
CTPOMTH TpapUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (pr3nUecKue SBJICHUS U MPOLIECCHI, UCIIOb3Ys 3aKOH
COXpaHEHHS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUI CYIIEPIIO3ULIUN CUJI, TPUHITHUIT



oTHOcuTenbHOCTH ["anmunes:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS] UMITYIIbCa, 3aKOHBI
OTpaXXEHUsI U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YUCEII IIPU
SJICPHBIX PEAKIHIX, IIPU 3TOM JaBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA U 3aIUCHIBATH €TO
MaTeMaTH4YEeCKOE BBIPAKCHNUE;

OOBSICHATH (PU3NUECKUE TPOLIECCH M CBOICTBA TeJl, B TOM YHCIIE M B KOHTEKCTE CUTYaIHi
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPHUYUHHO--CIECICTBEHHBIE CBA3U, CTPOUTh
00BsiICHeHUE U3 2—3 JIOTHYECKUX IIaroB ¢ ONMOPOX Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NIECKUX
SBIICHHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7a4u (OMUPAIOUTUECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCTIOJIb3Ys 3aKOHBI
1 (OPMYIIBI, CBSA3BIBAIONINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a41
3aIUCBIBATH KPATKOE YCIOBHE, BHISBISATH HEAOCTAIONINE UM N30BITOYHBIE TaHHBIE, BEIOUPATH
3aKOHBI U JOPMYJIBI, HEOOXOAUMBIE /ISl PEIICHUS, TPOBOIUTH PACUETHI U OLICHUBATH
PEATMCTUYHOCTH MOJTyYCHHOTO 3HaUSHUS (PU3MYECKON BEIINIHMHBL,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh IPH MMOMOIIH (PU3NIECKUX METOJIOB,
WCIO0JIb3YS ONMCAaHUE UCCIIEJOBAHMS, BBIIETATH IPOBEPSIEMOE MPEANOI0KEHUE, OLICHUBATD
MPAaBHILHOCTH MOPSI/IKA MPOBECHUS NCCIIEAOBAHMS, ITaTh BEIBOIBI, HHTEPIIPETHPOBATH
pe3ybTaThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIUTH OTBITHI TIO HAOIOICHHUIO (PU3MUECKHUX SBICHUN W (PU3HMUECKUX CBOMCTB TEI
(u3yuyenue BToporo 3akoHa HproToHa, 3aKk0Ha COXpaHEHMsI SHEPTUHU, 3aBUCUMOCTD ITepHoia
KOJICOaHWH TIPY)KUHHOTO MasiTHUKA OT MacChl Tpy3a 1 )KECTKOCTH TPYXUHBI M HE3aBUCUMOCTH OT
aAMILTUTY]IBI MAJIBIX KOJIEOAHUM, TIPSMOJIMHEHHOE pacpOCTpaHEHHE CBETA, PA3JI0KEHHUE OEJI0T0
CBETa B CIEKTP, U3yUYEHUE CBOMCTB N300paK€HUS B INIOCKOM 3€pKajie U CBOMCTB N300pakeHUs
npenMeTa B coOuparomieit JuH3e, Ha0I0IeHNe CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3JIyYeHUSs):
CaMOCTOSITENIBHO COOMPATh YCTAaHOBKY U3 U30BITOUHOTO HaOOpa 000py10BaHUS, OMUCHIBATH X0/
OTIBITA U €r0 Pe3yibTaThbl, GOPMYIUPOBATH BHIBOIBI;

MIPOBOJUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUI, OTIPEIeNisis CpeiHee 3HaUeHue
n3MepseMoil BeTMIUHbI ((POKYCHOE PacCTOSTHUE COOMPArOIEH JIMH3bI), 000CHOBBIBATH BHIOOD
crioco0a n3MepeHust (M3MEpPUTEIIBHOTO MPUOopa);

MIPOBOJUTH UCCIIEI0OBAHUE 3aBUCUMOCTEN (PU3UUECKUX BETUUYHMH C UCIOJIb30BaHUEM MPSAMBIX
M3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JIBHKEHHH 0€3 HauaJIbHOM
CKOPOCTH, IepHo/ia KoJIeOaHUi MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJia
OTpa)XeHMsI CBETa OT yIJia MaJeHUs U yria MpejIoMJICHHs OT yria MaJieHus): IUIaHuPOBaTh
UCCIIeIOBAaHUE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3YAbTAThl MOJIY4YEHHOM
3aBUCUMOCTH (PU3UYECKUX BETUUYMH B BUJIE TaOIHIl U TpadUKOB, AeTIaTh BHIBObI IO
pe3yibTaTaM HcCle0BaHMUs;

MIPOBOJUTH KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BETUYHH (CPEIHSSI CKOPOCTh H YCKOPEHUE Tela
IIPH PaBHOYCKOPEHHOM JBWKEHUHU, YCKOPEHHUE CBOOOTHOTO MaJeHHUs], KECTKOCTD MPYKUHBI,
KO3 (GUIIMEHT TPEHUs CKOJIbKEHUS, MEXaHU4YecKas paboTa U MOIIIHOCTbh, YAaCTOTa U MEPHOJ]
KoJieOaHUi MaTeMaTUYECKOTO U MPYKMHHOTO MasgTHUKOB, ONITUYECKAs CHJIa coOMparolien
JIUH3bI, PAJMOAKTUBHBIN (POH): MIIAHUPOBATH U3MEPEHHUS, COOUPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJIHATD U3MEPEHHUS, CIeAysl MPEAJIOKEHHON HHCTPYKIIMU, BHIYUCIISATh 3HAUCHUE
BEITMYMHBI M aHATH3UPOBATH MOJTYYSHHBIE PE3YNITATHI C YIETOM 33aJJaHHON TOTPELTHOCTH
U3MEPEHUN;

coOuro1aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000PYI0OBaHHEM;
pa3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (U3UYECKUX MOJIENIel: MaTepraibHas TOUKa,
abCOTIOTHO TBEP/IOE TEJO, TOUSHHBIN HCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIaHEeTapHast MOIeTTh
aToMa, HyKJIOHHAsI MOJIeNIb AaTOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS N3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OTIOPO¥ Ha MX OMHUCAHUS (B TOM YHCIE: CIIUIOMETP, TATYUKH TMOJOKEHHUS, PACCTOSHUS U
YCKOPEHUSs, pakeTa, 9X0JIOT, OYKH, IEPUCKOT, (hoToanmapar, ONTHYECKHE CBETOBOIbI,
CIIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), nCHonb3ys 3HaHUS O CBOWCTBaX (PU3UUECKUX
SBJICHUH U HEOOXOJUMBbIE (PU3MUECKIE 3aKOHOMEPHOCTH;

HCIOJIb30BAaTh CXEMbI 1 CXeMAaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKUX YCTPOICTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB MPH peIIeHUH y4eOHO--



MPAKTUYECKUX 3a/1a4, ONITUYECKHUE CXEMBI ISl IOCTPOCHUS N300paKEHNUH B INIOCKOM 3€pKajie U
coOuparorei JuH3e;

MPUBOAUTH PUMEPHI (HAXOIUTH HHPOPMALIHIO O IPUMEPAX) MPAKTUIECKOTO HCIIOJIb30BAHHMS
(bu3nUecKuX 3HAHUH B MMOBCEIHEBHOMN KU3HHU IS 0OecrieueHus: 6€30MacHOCTH MPU 0OpaIlieHIH ¢
npubOpaMu U TEXHUYECKHMHU yCTPONUCTBAMH, COXPAHEHUS 37I0POBbS 1 COOIIOICHUS HOPM
9KOJIOTHYECKOI0 ITIOBEJICHUS B OKPYKAIOIIEH Cpele;

OCYILECTBIISATh TOUCK HHPOpMaIu (PU3HIECKOTO cojiepkanus B IHTepHETe, CaMOCTOSATEIIHEHO
(hopMyIUpyst MOUCKOBBIN 3aMPOC, HAXOAUTD ITYTH OMIPEICIICHUS JOCTOBEPHOCTH MTOJTyICHHOM
I/IH(bOpMaIlI/II/I Ha OCHOBC UMCIOIIUXCA 3HAHUM U JOITIOJITHUTCJIIbHBIX HCTOYHHUKOB,

HCI0JIb30BATh IIPU BHIIIOJHEHUH YUE€OHBIX 3aJaHUN HayYHO--TIOMYJISIPHYIO JIUTEPATYPy
(GU3NIECKOTO COAEpIKaHMs, CIPABOYHBIC MaTePHAaJIbl, peCypchl ceTn IHTepHET, BIaIeTh
npuéMaMi KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpazoBaHus HHPOPMALIUN U3 OJHOM 3HAKOBOM
CHUCTEMEI B JIPYI'yIO;

cOo31aBaThb coOCTBEHHBIE MUCHbMEHHBIE U YCTHEIC COO6H16HI/I$I Ha OCHOBE I/IH(l)OpMaHI/II/I nus3
HECKOJBbKHUX NCTOYHHUKOB (1)I/ISI/I‘I€CKOFO COZCPpIKaHus, Hy6J'[I/I‘-IHO MNpEACTABJIATE PE3YIbTAThI
HpOGKTHOI\/'I HJIN HCCHCI{OB&TGHBCKOﬁ ACATCIIBHOCTH, IIPU 3TOM I'PpaMOTHO MCIIOJIB30BAaTh
M3YYEHHbIN NOHATUHHBIN anmapaTr U3y4aeMoro pasjena (GU3MKu U COPOBOXK/IATh BBICTYINIEHUE
npe3eHTaluen ¢ ya€tomMm oco0eHHOCTEN ayAUTOPUH CBEPCTHUKOB

TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

\ | KoJsmmuecrBoyacoB




Ne | HammeHoBaHMe pa3/ieJioB U TeM Bcero | KonTpoJbHbie DJIEeKTPOHHBIE
1/ | IporpamMmsl padoThI (uudgposbie)
| odpa3oBaTejibHbIE
pecypcsl
Pa3nen 1..0Ou3uka u e€ pojib B NO3HAHUHN OKPY-KAIOIIEro MUPa
1.1 bu6mmoreka [{OK
dusuka - HayKa 0 IPUPOJIC 2 0 https://m.edsoo.ru/7f416
194
1.2 bubmmoreka [{OK
dusnyecKre BETHINHBI 2 0 https://m.edsoo.ru/7f416
194
13 EcTecTBeHHOHAYUHBIN METO bubnmorexa [IOK
¥ A 2 0 https://m.edsoo.ru/7f416
MTO3HAHUS
194
Wroro mno pazueny 6
Pa3nes 2.IlepBoHayajibHbIe CBe/IeHUs 0 CTPOCHHH BelllecTBa
bubmmoreka [{OK
2.1 CtpoeHue BeliecTa 1 0 https://m.edsoo.ru/7f416
194
. bubmuorexa [JOK
pp | ABHKCHHC I B3ANMOJCHCTBHC 2 0 https://m.edsoo.ru/7f416
YaCTHI] BEI[ECTBA 194
ArperaTHbI€ COCTOSIHUS bubmorexa HOK
2.3 2 0 https://m.edsoo.ru/7f416
BEIIICCTBA
194
Hroro mo pazgeny 5
Paznen 3./IBu:xeHue U B3auMojielicTBUe TeJl
bu6mmoreka [IOK
3.1 MexaHn4uecKkoe NBUKEHHE 3 0 https://m.edso0.ru/7f416
194
bu6mmoreka [JOK
3.2 Wuepius, Macca, MI0THOCTh 4 0 https://m.edsoo.ru/7f416
194
bu6mmoreka [JOK
3.3 Cuna. Bugsicun 12 1 https://m.edso0.ru/7f416
194
Wroro no pazueny 19 1
Paznea 4./1aByienne TBEPABIX TeJl, JKUAKOCTEN M ra3oB
Jasnenue. [lepenava naBneHus bu6mmoreka [JOK
4.1 TBEPABIMU TEJIAMM, )KUIKOCTIMHU H 4 0 https://m.edso0.ru/7f416
razamMu 194
bu6mmoreka [JOK
4.2 JlaBneHue KUIKOCTH 5 0 https://m.edsoo.ru/7f416
194
bu6mmoreka [JOK
4.3 AtmocdepHoe naBneHne 6 0 https://m.edsoo.ru/7f416
194
. bubmuorexka [JOK
4.4 HCHCTBIfe PRIAIROCTH H Tasa Ha 8 1 https://m.edsoo.ru/7f416
MOTPYKEHHOE B HUX TEJO 194
Hroro no pazueny 23 1

Pa3nes 5.PaboTra 1 MOIIHOCTH. JHeprus
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bub6mmoreka [JOK

5.1 Pabora u MOIIHOCTb 3 https://m.edsoo.ru/7f4161
94
bubnuoreka [IOK
5.2 [IpocTrieMexaHU3MBbI 5 https://m.edsoo.ru/7f4161
94
bu6mmoreka [{OK
5.3 MexaHu4ecKassdHeprus 4 https://m.edsoo.ru/7f4161
94
Wroro no pazueny 13
PesepBHOe Bpems. 3 https://school-
[ToBTOpEHUE M3YYCHHOTO collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

8 KIIACC
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Ne HaumeHoBaHue KoanuectBouacon DJIeKTPOHHbIE
n/m | pa3iejoB M TeM Bceero KonTpoabHubie (undposbie)
NMPOrpaMmblI padoThI oOpa3oBaTe/ibHbIEpPeCyPChI

Paznen 1.TensoBble iBJIeHUS
11 Crtpoenue u cBOiCTBa 7 0 bubnuorexa [JOK

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

bu6mmoreka [{OK
12 Teniossie npouecce! 21 ! https://m.edsoo.ru/7f4181ce
Wroronopazneny 28 1
Pazjien 2.2yiekTpUYecKre U MATHUTHBIE SIBJICHHUS
DNEeKTPUUYECKUE

21 3apsibl. 3apsHKEHHBIE 7 0 bubnuotexa [JOK

' TeJa U UX https://m.edsoo.ru/7f4181ce

B3aMMOJICHICTBHE

29 [MocTostHHBIH 21 1 bu6moreka [IOK

' AIIEKTPUUYCCKHI TOK https://m.edsoo.ru/7f4181ce

bubnuotexa [JOK

23 MarHuTHIC sBnCHIA 6 0 https://m.edsc]Jlo.ru/7f4181ce
24 DJIEKTpOMarHuTHas 4 1 bubnuorexa [JOK

' WHJTYKIUS https://m.edsoo.ru/7f4181ce
Hroromopazneny 38 2

PesepBHOE BpeMms. https://school-

3 0 .
[ToBTOpEHUE M3yUCHHE collection.edu.ru/
OBIIEE KOJIMYECTBO 68 3

YACOB IIO ITPOTPAMME
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9 KUIACC

Ne | HaumenoBanue pa3gesioB u teM | KoanuyecrBouacos JuekTpoHHble (HU(poBLIE)
/I | NPporpaMmbI Bcero KontpoabHbie | 00pa3oBaTejbHbIE Pecypchl
padboThI
Paszgen 1.1.MexaHn4yeckoe ABUXeHMe U cNocobbl ero onmcaHusa
11 MexaHn4decKkoe ABUKEHUE U 10 0 bu6mmoreka [{OK
' CIIOCOOBI €r0 ONMMCAHUS https://m.edsoo.ru/7f41a4a6
Paspen 2.B3aumogencrBue Ten
. bubnuotexa [JOK
12 Bsaumoreiicraue Tex 20 1 https://m.edsoo.ru/7f41a4a6
Paspen 3.3aKOHbl COXpaHEHUA
bu6morteka [IOK
13 3axourr coxpanenns 10 0 https://m.edsoo.ru/7f41a4a6
Hroro nmo pazgeny 40 1
Paznen 4.Mexannueckue KoJae0anus
bu6moreka [IOK
2.1 Mexaunndeckue KojaeOaHus 7 0 https://m.eds00.ru/7f41a4a6
Pasgen 5.MexaHun4yeckue BOnHbI. 3BYK
bu6moreka [IOK
2.2 MexaHu4eckue BOJTHBI. 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15 1

Paznes 6.2/ieKTPOMarHuTHoeE 10Jie U 3JIEKTPOMATHUTHbIE BOJTHbBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 0 bubnuorexa [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 6
Pa3znen’/.3akoHblpacnpocTpaHeHUusscBeTa
4.1 3aKOHBIPACIIPOCTPAHCHUSICBETA 6 0 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
Pa3nen 8.JInH3bI n onTnyeckme npubopbl
4.2 JIuH3BI U ONITHYECKUETTPHOOPHI 5 0 ﬁgggﬁ;;i%iilorﬁ/? f412436
9.Pa3noxeHue 6enoro ceBeta B CNEKTP
43 Paznoxxenue Oenoro cBera B 3 0 bubmuoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroronopaszneny 14
Pazngen 10.McnyckaHme n nornouweHne ceeta atoMoM(KBaHTOBbBIE SIBJICHHS ).
51 Hcnyckanue u noryionexHue 4 0 bu6mmoreka [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
Pasgen 11.CTpoeHue aTtoMmHorosapa
bubmuoreka [JOK
52 CTpoeHHe aToMHOrO spa S 0 https://m.edsc]){).ru/7f41a4a6
Pasgen 12.51pepHble peakummn
bu6mmoreka [JOK
53 FlnepHbie peakii 6 . https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15 1
Pa3nen 13. [loBTOpEeHNE H3yYE€HHOTO
IToBTOpEeHUE M 0000IICHNE
6.1 CO[[ep)IIZaHHH Kypca ¢uzuku 3a 7-9 12 0 bubmmorexa [IOK

KJ1accC

https://m.edsoo.ru/7f41a4a6
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Hroro no pasgeny

12

PesepBHOE Bpems

0

https://school-collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC




Ne Tema ypoka Kon- | [ara no
/o BO daxry
4acoB
1.®Pu3uka-Hayka o npupoe 2
1 | BBOAHBIN HHCTPYKTAX MO TEXHUKE 0E30TaCHOCTH B KaOMHeTe (DU3UKH. 1
®du3uka — Hayka o npupoze. ApieHus npupoipl. Duzndeckue siBICHUS
2 | ®dusuyeckue IBICHUS 1
2.Du3nyecKue BeJTHYHHBI 2
3 | ®dusnyueckue BEIMYMHBI U UX U3MEPEHUE 1
4 | Ypoxk-uccnenosanue "M3mepenue temreparypsl pu IOMOIIN 1
KUJKOCTHOTO TEPMOMETpA M JIaTUYMKA TeMIeparypsl"”
3.EcTecTBEHHO-HAYYHbI MeTO/] NO3HAHUSA 2
5 | Kak ¢pusuka u apyrue ecreCTBEHHbIE HAyKH U3y4aloT MPUPOY. 1
EctecTBeHHOHAY4HBIN MeTOA Mo3HaHus. Onucannue GU3NIEcKux
SIBJICHUH C IOMOIILIO MoJieeit
6 | Ypok-uccnenosanue "[IpoBepka runoresbl: JaIbHOCTh MOJIETA IIAPHKA, 1
MYIEHHOTO TOPU30HTAIBHO, TEM 00JIblIIE, YeM O0JIbIIIe BHICOTA MycKa"
4.CTpoeHue BemecTBa 1
7 Crpoenue BemecTBa. ONbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOECHHUE 1
BEILIECTBA
5.JIBMsKeHHe M B3aUMOAEHCTBHE YACTHIl BelleCTBA 2
8 JIBMyKeHne JacTHIl BEIeCTBa 1
9 | Ypok-uccnenoBanue «ONBITH IO HAOIIONEHUIO TETUIOBOTO PACIIUPEHUS 1
ra3oB»
6.ArperarHplie COCTOSIHUS BellleCTBA 2
10 | ArperaTHble COCTOSIHUS BEIIECTBA 1
11 | B3aumMocCBs3b MEXy CBOMCTBAMU BEIIIECTB B Pa3HbIX arperaTHbIX 1
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BEIlleCTBa
T.Mexanu4yeckoe IBHKEeHHE 3
12 | Mexanuueckoe aBmxeHne. PaBHOMepHOE U HEPABHOMEPHOE JABUKECHHUE 1
13 | Cxopoctb. Eqununel ckopoctu 1
14 | Pacuer myTH U BpEMEHU ABUKCHUS 1
(I'padprik MEXaHMYECKOTO JTBHKEHUS)
8.Uuepumsi, macca, IJIOTHOCTh 4
15 | Nuepuus. 3akoH unepuuu. B3aumoaeicTBue Tel Kak MpuyruHa 1
W3MEHEHUS] CKOPOCTH JIBUKEHUS TEJ
16 | I[InotHOCTH BemecTBa. PacueT Mmacchl 1 00beMa Teja Mo ero MmiIOTHOCTH 1
17 | JJaboparopnas pabora Nel «Omnpenenenue miI0THOCTH TBEPAOTO TEsIay 1
18 | Pemenne 3amau nmo treme "IlnoTHOCTE BemecTBa"
9.Cnua. Buapl cui 12
19 | Cuna xak xapakTepHuCTHUKa B3auMoAecTBUs Tea. Cuia ynpyrocTu. 1
3axoH I'yka
20 | JlJaboparopHas pabora Ne2 «l3ydeHre 3aBUCUMOCTH PACTSKEHUS 1
(medopmanyu) IPy>KUHBI OT MPUITIOKEHHOUN CHUITBI»
21 | SBnenue tsarorenus. Cuia TKeCTU 1
22 | Cs3b MeX]ly CUJION TSKECTH M Maccoi Tena. Bec tena. Pemenue 3agau 1

o teMe "Cuia Tsoxectu"




23 | Cuia TsDKECTH Ha ApYyrux Iutanerax. @u3nueckue XxapakTepucTUKU 1
IJIaHET

24 | U3mepenue cuil. JluHaMOMeETp 1

25 | CioxxeHue AByX CHUJI, HalIpaBJIEHHbBIX 110 OJHON IIPSIMOH. 1
PaBHOA€ECTBYIOIIAS CUIT

26 | Pemenue 3ana4d o teme "PaBHonericTByromas cun” 1

27 | TpeHue CKOIbKEHHUS U TPEeHUE NOKosl. TpeHue B IpUpoie U TEXHUKE 1

28 | Jlaboparophas pabora Ne3 «l3ydeHne 3aBUCUMOCTH CHJIBI TPCHUS 1
CKOJIB)KEHUS OT CHJIbI IaBJICHUS U XapaKTepa COMPUKACAIOLINXCS
IMOBEPXHOCTEN»

29 | Pemenue 3aaau no temam: «Bec Tenay, «I'paduyeckoe nzodbpaxenue 1
cuy, «Cunbly, «PaBHOIEHCTBYIOIIAS CHII»

30 | KonrponbHas padora;Nel mo Temam: «MexaHUYECKOE ABUKECHHUEY, 1
«Macca, IoTHOCTHY, «Bec tenay», «I'paduueckoe nzoOpakeHue cuiy,
«Cuipi»
10.1aBaenue. [lepenaya naBjieHus TBEPALIMU TeJIaAMM, KUTKOCTIAMH 4
U ra3amu

31 | Hasnenue. CiocoObl yMEHbLICHUS M YBEIMUEHUS IaBICHUS 1

32 | Pemenue 3ana4d no teme "JlaBneHue TBEpAbIX TEN" 1

33 | MaBneHue raza. 3aBUCUMOCTb JIaBJICHUS ra3za oT 00bEMa, TeMIepaTypbl 1

34 | Ilepenava naBieHus TBEPABIMU TEIaMU, KUJIKOCTIMH U Ta3aMH. 3aKOH 1
[Tackans
11./aBJjieHue KUIAKOCTH 5

35 | JlaBmeHue B )KHJIKOCTH Y ra3e, BbI3BaHHOE JICMCTBHUEM CHJIBI TSKECTH 1

36 | Pemenue 3ama4 mo TemMe «JlaBieHue B KUIKOCTH U ra3e. 3akoH 1
[Tackassy

37 | Coobmaromuecs: CoCY/IbI 1

38 | 'mppaBnuueckuii mpecc 1

39 | Manometpsl. [TopuiHeBOM KHAKOCTHBIN HACOC 1
12.ATtmocepHoe 1aBiieHne 6

40 | Atmocdepa 3emun. [IpudrHBI CyIiecTBOBaHUS BO3AYIITHON 000I0YKH 1
3emun

41 | Bec Bo3ayxa. ATMocdepHOe qaBJICHHE 1

42 | Usmepenue armocdeproro aapnenus. OnplT Toppuyein 1

43 3aBUCHMOCTD aTMOC(EpPHOTO JaBIICHUSI OT BBICOTHI HaJl YPOBHEM MOPS 1

44 | bapomerp-anepoua. AtMochepHOe JaBlIeHHE HA PA3TUYHBIX BHICOTAX 1

45 | Pemenue 3amad o teme " AtmocepHoe aaBieHue" 1
13./lelicTBHE KUAKOCTH U ra3a HA MOTPY:KEHHOE B HUX TEJI0 8

46 | JleiicTBHE XKUIKOCTH U ra3a HA MOTPYKEHHOE B HUX TeJI0. ApXUMeI0Ba 1
cuia

47 | Pemienue 3a1a4 o teme "Apxumenona cuia' 1

48 | JJaboparopHas pabora Ne4 «OmnpenesneHue BbITAIKUBAIOLIEH CUITBI, 1
JICHCTBYIOIIEH Ha TEJIO, HOTPYKEHHOE B JKHUJIKOCTb)»

49 | Jlaboparopuas padora Ne5 mo teme «VccnenoBaHue 3aBUCUMOCTH Beca 1
TeNa B BOJE OT 00bEMa MOTPYKEHHOU B )KUJIKOCTh YACTH TEJIa»

50 | IlnaBanue Ten 1

51 | JJaboparopnas pabota Ne6 "KoHcTpyrpoBaHue apeoMeTpa Win 1
KOHCTPYMPOBAHUE JIOJKHU U ONIpeiesieHne €€ rpy30no1bEMHOCTH"

52 | Pemenue 3anau o reMam: «llnaBanue cynos. Bo3nyxomnaBanue, 1
«/laBneHnue TBepABIX Tell, KUJIKOCTEH U ra30By

53 | KonrponbsHas pabora Ne2 mo teme «/laBineHue TBEpAbIX Tel, KUAKOCTEH 1
Y ra3oBy»
14.PaGoTa 1 MOIIIHOCTH 3




54 | Mexanunueckasi paboTa 1
55 | MomnoCTh. EMHULBI MOIIHOCTH
56 | Ypok-uccnenoBanue "Pacuér MOLHOCTH, pa3BUBAEMOM TP NMOABEME 110 1
nectHule"
15.1IpocTble MeXaHU3MBI 5
57 | llpoctele MexaHu3Mbl. Peruar. PaBHOBECHE cuil Ha pplyare 1
58 | Poruaru B TexnHuke, ObITy U npupoje. Jlaboparopnas padbora Ne7 1
«HccnenoBanue yclioBU paBHOBECHSI phluara
59 | Pemenue 3a1a4 1o TeMe «YCIOBHsI paBHOBECHSI pbluara 1
60 | Koadduuuent nomneznoro aercTBus Mexanusma. Jlaboparopuas padora 1
Ne8 «M3mepenue KIIJ| HaKIOHHOM MJI0CKOCTH
61 | Pemenne 3anau o teme "Padota, montHocts, KIT/" 1
16.Mexannuyeckasi JHeprus 4
62 | Mexanunueckast sHeprus. Kunernueckasi 1 noTeHuuaibHasi S3HEPTUs 1
63 | 3aKoH cOXpaHEHHs] MEXaHUYECKOM dHEepruu 1
64 | Ypok-3KCIepuMeHT o TeMe "DKCIepUMEHTaIbHOE ONpe/ieIeHHE 1
M3MEHEHHS KHHETHYECKOH M MOTEHIIMAIBHON SHEPTHH MIPU CKaThIBAHUT
TeJa [0 HAKJIOHHOW MJI0CKOCTH"
65 | KorrponbHas padora Ne3 o reme «Pabora m MOIITHOCTE. DHEPrus» 1
17.11oBTOpEHNE M3YYECHHOI 0 3
66 | PesepBHblii ypok. PaboTa ¢ Tekctamu 1o Teme "MexaHnueckoe 1
nIBIOKeHne"
67 | PezepBHblii ypok. PaboTa ¢ Tekctamu o Teme "JlaBiienne TBEPIBIX TeE, 1
SKUIKOCTEHN U razos"
68 | PesepBHblii ypok. PaboTa ¢ TekcTtamu no teme "Pabora. MomHOCTb. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 68




8 KUIACC

Ne Tema ypoxka Kon-Bo | lara mo
n/n qacoB | akry
1. Ctpoenue u cBoiicTBa BeuecTBa. Temnepatypa 7
1 | OCHOBHBIE MOJIOKESHUS MOJICKYIISIPHO-KHHETUICCKOU TEOPUU B UX 1
OTIBITHBIC TIOITBEPIKICHUS
2 | Macca u pa3mep aTOMOB U MOJICKYJI 1
3 | Mojenu TBEpAOTO, )KUIKOTO M ra3000pa3HOro COCTOSIHUHN BEIISCTBA 1
4 | OOBsiCHEHHE CBOMCTB TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO BEIECTBA HA 1
OCHOBE IOJIOYKEHHH MOJICKYISIPHO-KHHETHIECKOH TEOPHH
5 | Kpucrannmueckue u amopdusierena 1
6 | CmaunBaH#e M KamMJUIAPHOCTH. [10BEpXHOCTHOE HATSKEHHE 1
7 | TenymoBoepacuIupeHUe U CIKATHE 1
2. TenuioBbIENPOLIECCHI. 21
8 | Temnepatypa. CBs3b TEMITEpPaTyphbl CO CKOPOCTHIO TEILIOBOTO JIBUYKEHHS 1
JaCTHII
9 | Buayrpenssist sHeprusi. CriocoObl H3MEHEHHsI BHYTPEHHEH YHEPTUU 1
10 | Bugs! Temonepenadn 1
11 | Ypok-koudepenmus "[IpakTudeckoe UCIOIb30BaHUE TETIOBBIX CBOMCTB 1
Y MaTepHUasoB JJIsl YHEProcoepekeHus "
12 | KonnyecTBO TEmIOTHL. Y ieibHAas TEIIIOEMKOCTh 1
13 | YpaBHenue TemaoBoro 6ananca. TermmooOMeH 1 TeII0BOE paBHOBECHE 1
14 | JIabopatopHas padota Ne 1 "HccnenoBanue siBIeHU# TEMI000MeHa IPH 1
CMEIIMBAHUM XOJOAHOUN U ropsiuer Boibl"
15 | PacueT xonm4ecTBa TETUIOTHI, HEOOXOMMOTO JJI HarpeBaHUs Teaa 1 1
BBIIEIISIEMOT0 UM P OXJIAKICHUU
16 | JIaGopatopnas padora Ne 2 "OnpeneneHue yeabHON TETUIOEMKOCTH 1
BelecTB"
17 | DHeprus ToruiBa. Y ienbHas TEIJIOTA CTOPAHUS 1
18 | IlnaBneHue u OTBEpCBAHUE KPUCTAJUIMYECKUX TEN. Y IebHAs TEIIoTa 1
TJIaBJICHUS
19 | JIaGoparopnas pabota Ne 3 "OnpeneneHnue yaelabHON TeTIOThI 1
nJIaBiaeHud jJpaa"
20 | ITapooOpazoBanue u KoHeHcanus. Mcmapenue 1
21 | Kunenue. YaenbHas TemioTa mapooOpa3oBaHKs M KOHICHCAIIMH. 1
3aBHCHMOCTh TEeMIEPaTypbl KUIIEHUs OT aTMOC(EPHOTO JaBICHUS
22 | Bnaxxnocts Bo3ayxa. JlabopatopHas pabora Ne 4 "Onpenenenue 1
OTHOCHUTEIILHOU BJIAXXKHOCTH Bo3ayxa"
23 | PemieHue 3aa4 1o OMPE/ICICHUIO BIAXKHOCTH BO3/IyXa 1
24 | IlpuHuUMOBI pabOTHI TEMJIOBBIX ABUrateneil. [laposas TypOuna. J[Burarens 1
BHYTPEHHETO CrOpaHUs
25 | KII/JI rermoBoro aBurarens. TeraoBble IBUraTeNd U 3alUTa 1
OKPYKaIOLIEH CpeJIbl
26 | 3aKOH COXpaHEHHUs U MPEBPAICHUS YSHEPTUU B TEIIOBBIX MPOIIECCaX 1
27 | IloaroroBka K KOHTpoJibHOU paboTe Nel mo Teme "TernoBble sSIBICHUS. 1
H3MeHeHnearperaTHpIXCOCTOSIHUMBEECTBA
28 | KontpoussHast padota Nel mo teme "TemsoBble sBnenus. VismMeHnenue 1
arperaTtHbIX COCTOSTHUH BemecTra'
3. DieKTpHYecKHue 3apsiabl. 3apsizKeHHbIe TeJIa U UX B3aHMO/eHCTBHE 7




29 | DnexTpuzanus Ten. /IBa poaa 3IEKTPHUECKUX 3apsiIoB 1
30 | Ypok-uccnenoBanue "DIeKTpU3anus TeJd MHAYKIUEH U Ipu 1
CONPUKOCHOBEHUU"
31 | B3aumogeiicTBue 3apsiKeHHBIX Tel. 3akoH Kymnona 1
32 | DnexTpuyeckoe nose. HanpspkeHHOCTh 37eKTpudeckoro mouis. [Tpunimn 1
CYNEpPIO3UINH MEKTPHUUECKUX TOJICH
33 | Hocurenu anekTpudeckux 3apsaaoB. DiaeMeHTapHbIi 3apsan. Ctpoenne 1
aToma
34 | [IpoBOAHUKHM M JURJICKTPUKHU. 3aKOH COXPAaHEHHS IICKTPUUYECKOT0 3apsiia 1
35 | Pemenue 3a71a4 Ha IPUMEHEHNUE CBOKCTB JIEKTPUUECKUX 3apsiIOB 1
4.110CTOSAHHBIHJIEKTPHYECKUITOK 20
36 | DnexTpuvecKnuil TOK. Y CIOBHS €ro CyleCTBOBaHUs. MICTOUHNKI 1
AIIEKTPUYECKOTOTOKA
37 | JeiicTBUs DIEKTPUIECKOTO TOKA 1
38 | Ypoxk-uccnenoBanue "/leiicTBrE IEKTPUIECKOTO MO HA TIPOBOIHUKA U 1
JMDIIEKTPUKH"
39 | DnexTprudecKnid TOK B METaJUIAX, KHUJIKOCTSIX M ra3ax 1
40 | DnekTpuueckas 1enb U € COCTaBHBIC YaCTH 1
41 | Cuna toka. JIJaboparopnast padora Ne 5 "U3mepenue u perynupoBaHue 1
cuibl ToKa"
42 | Dnextpuueckoe HanpspkeHue. BoasTMmerp. JlaboparopHas padota Ne 6 1
"N3mepeHue u peryampoBaHue HanpsbkeHus"
43 | CompoTHBIICHHE TPOBOIHUKA. Y IETHHOE COMPOTHBIICHHE BEIIECTBA 1
44 | Jlaboparopnas padota Ne 7 "3aBUCHMOCTb 3JIEKTPHUIECKOTO 1
COMPOTHBIICHUS IPOBOJIHUKA OT €T0 JUIMHBI, IJIOLIA/Id MOTIEPEYHOT0
CeYeHHUs U Mareprayia"
45 | 3aBUCHMOCTH CHJIBI TOKA OT HanpsbkeHus. 3akoH OMa JijIsl yJacTKa MenH 1
46 | Jlaboparopnas padota Ne 8 "MccnenoBanre 3aBUCIMOCTH CHITBI TOKA, 1
UIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS PE3UCTOPA U HANIPSHKEHUS
Ha pe3ucrope"
47 | IlocnegoBarenbHOE U HNapajieIbHOE COSTUHEHIE TPOBOAHUKOB 1
48 | Jlaboparopnas padota Ne 9 "[IpoBepka mpaBuiia CI0KSHHUS HAPSHKCHUI 1
[IPH MOCJIEI0OBATEIbHOM COSAMHEHUHU ABYX PE3UCTOPOB"
49 | Jlaboparopnas padota Ne 10 "IIpoBepka mpaBusia Jisi CUIIBI TOKA TIPH 1
MapajuieIbHOM COSAMHEHUH PE3UCTOPOB"
50 | Pemenue 3a1a4 Ha npuMeHeHue 3akoHa Oma Juist ydacTKa 1enu 1
51 | PaboTa 1 MOIIHOCTH JEKTpUUYECKOTO ToKa. 3akoH/[xoyns-Jlenma 1
52 | JIabopatopHas pabota Ne 11 "M3mepeHre MOIIHOCTU U pabOTHI TOKA B 1
AJIEKTPUUYECKOH jamrie"
53 | DneKkTpuYecKue enu U NOTPEOUTETH IEKTPUIECKON SJHEPTHH B OBITY. 1
KopoTkoe 3aMbIkanue.
54 | IloaroroBka K KOHTpOJIbHOU paboTe Ne 2 o Temam: "DieKTpudeckue 1
3apsiibl. 3apsKeHHBIE Tella U UX B3auMojieiicTBre. [1ocTosHHBII
NIEKTPUYECKHUI TOK"
55 | KontposbHast paboTa Ne 2 o remam: "DneKTpruuecKue 3apsipl. 1
3apspKeHHbIE Tella U UX B3aumoJieiictBre. I1ocTosHHBIN 27eKTpudecKuit
TOK"
S. MarHuTHbIesIBJICHUS 6
56 | IlocTosHHBIE MAarHUTEI, UX B3aUMOIECHCTBHE 1
57 | Ypoxk-uccnenosanue "M3yuenue nosueil MarHuToB" 1
58 | MaruuTHOe nosie. MarauTHOE nojie 3eMiIu U ero 3HaueHue s )KU3HU Ha 1

3emie




59 | OmbIT Opcrena. MarHuTHOE MOJIE 3IEKTPUIECKOTO ToKa. MarHuTHOE 1
110JI€ KaTYIIKHU C TOKOM

60 | [IpumeneHue MeKTpoMarHuToB B TexHuke. Jlaboparopuas padora Ne 12 1
"N3yuenne 1eiicTBUSI MarHUTHOTO 0JIs1 HA IPOBOJHUK C TOKOM"

61 | DnekTpoABUTATENH MIOCTOSTHHOTO TOKA. Mcnonb3oBanue 1
AJIEKTPO/IBUraTeNIe B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.
JlabopaTtopuast padora Ne 13 "KoncTpyupoBanue u u3ydeHue pabOThl
9JIeKTpoiBUTaTesns"

6. DAeKTPOMATHUTHASTUHAYKIUS 4

62 | OnbiTer @apazes. SIBIeHnE dIeKTPOMAarHUTHOM HHAYKIMH. [IpaBuiio 1
Jlenna

63 | DnekrporenepaTop. CrocoObI MOTYYCHUS AIMEKTPUICCKON SHEPTHH. 1
DJNEeKTPOCTaHIMH Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTHH

64 | IloxroroBka K KOHTPOJIBHOH padore Ne3 mo Teme "DieKTprudecKkue u 1
MarHUuTHBIE sIBJICHUS"

65 | KonTpospHO# padota Ne 3 o Teme "DieKTpudecKre U MarHUTHBIE 1
siBJICHUS"

7. IloBTOpEeHUE N3Yy4EHHOI' 0 3

66 | PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o Teme "TemmoBsie sBiieHus" 1

67 | PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o Teme "[locTosTHHBII 1
AIEKTPUYECKUN TOK"

68 | PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o Teme "MarHuTHbIe sBIIeHUS" 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68




9 kJ1acc

Ne Temaypoka Kou- Haranogakrty
/1 BOYacoB

1.Mexannueckoe IBHKEHHE U CIOCOOBI €ero ONUCAHUS 10

1 | Mexanuueckoe aBuxeHue. MarepuanbHas TOUKa 1

2 | Cucrema orcyera. OTHOCHTEIHPHOCTh MEXaHUYECKOTO JIBUKCHHUS 1

3 | PaBHOMepHOE IPSIMOJIMHEHHOE JIBUYKCHUE 1

4 | HepaBHOMEpHOE TIPSIMOJIMHEHOE ABMKeHNEe. CpeHsisi 1 MTHOBEHHAS 1
CKOPOCTh

5 | [IpsmMonuHeliHOe paBHOYCKOPEHHOE JIBIDKCHHE. Y CKOPEHHE 1

6 | CkopocTh IPSMOIMHEWHOTO PABHOYCKOPEHHOTO JABIKEHUs. [ paduk 1
CKOPOCTH

7 | JJaboparopnas padotaNe 1 "Omnpenenenne yCKOpeHUs Tea Mpu 1
PaBHOYCKOPEHHOM JIBM>KEHUU 110 HAKJIOHHOM MJIOCKOCTH"

8 | CeobOomnoe nanenue teir. OneiTel [ anuies 1

9 | PaBHOMepHOE ABIKEHHE TIO OKpYKHOCTH. [leproa u yactoTa 1
oOpaienus. JIuHelHas ¥ YTI0BasiCKOPOCTH

10 | [leHTpOCTPEeMHTEITHLHOE YCKOPEHUE 1
2.B3aumopeiicTBue TeJ 20

11 | Ilepesiii 3akoH HeroToHa. BexTop cuitb 1

12 | Bropoii 3akoH HetoTona. PaBHOIelicTByIO1IIAs crjta 1

13 | Tpernii 3akoH Hetotona. Cyneprno3unus cui 1

14 | Pemenue 3a/1a4 Ha MpUMEHEHHE 3aKOHOB HbroTOHA 1

15 | Cuna ynpyrocrtu. 3akonl yka 1

16 | Pemenue 3ama4 no teMe «Cuja ynpyrocTm 1

17 | JJaboparopnas pabotaNe2 «OrnpeaeneHnue )KeCTKOCTH MPYKUHBD) 1

18 | Cuna TpeHus 1

19 | Pemenue 3aaau no teme «Cuja TpeHUs»

20 | JIabopaTtopHnas padotaNe3 "Omnpenenenre kod3pHUIIMEHTA TPEHUS 1
CKOJIbXKEeHUs"

21 | Pemenue 3agau o teme "3akoHbl Hetorona. Cuina ynpyrocru. 1
Cunarpenus"

22 | Cuia TSOKECTH U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOpEHHE 1
CBOOOJHOTO MAJACHUS

23 | Ypok-koHdpepenius "/[BrxeHne e BOKPYT TPaBUTAMOHHOTO IIEHTpa 1
(Conneunas cucrema). ['amaktuxu"

24 | Pemrenue 3ama4 no teme "Cuiia TSHKECTH U 3aKOH BCEMHPHOTO 1
TAroTeHus"

25 | IlepBas kocMudeckasi CkopocTb. HeBecoMOCTh M meperpy3ku 1

26 | PaBHOBecue MaTepuaIbHON TOUKH 1

27 | AbcomotHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tena ¢ 1
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsikecTH

28 | Pemenue 3aga4 o treMe "MowmeHT cuibl. LenTp Tsokectu"” 1

29 | IloaroToBka K KOHTPOJIbHOM padoTe mo Teme "MexaHudeckoe 1
nBroKenue. Bzaumoneiicteue tea"

30 | Konrponsnas paboraNel no reme "MexaHuueckoe ABHIKEHHE. 1
B3aumopeiictBue ten"
3.3aK0HbI COXpaHEHHUS 10




31 | Ummynec Tena. UMmyabe cuitbl. 3aKOH COXpaHEHUs UMITYIIbCA. 1
Yrpyroe 1 Heynpyroe B3auMoOJICHCTBUE

32 | Pemenue 3a1a4 1o Teme "3aKOH COXpaHEHHsI UMITynbca" 1

33 | Ypok-koH(pepenuus "PeakTHBHOE IBM)KEHHE B IPUPOJE U TEXHUKE" 1

34 | Mexannueckas paboTa ¥ MOIIHOCTh 1

35 | PaboTa cuiibl TSHKECTH, CUIIBl YIPYTOCTH U CHIIBI TPEHHS 1

36 | Jlaboparopnas padota Ne4 «OnpeneneHrue paboThl CHIIBI TPEHUS TIPU 1
PaBHOMEPHOM JBM)KCHUH TEJIa IO TOPU30HTAIHLHON TTOBEPXHOCTH

37 | Cs3b sHepruu U padboThl. [loTeHIMaNbpHas SJHEPTUs 1

38 | Kunernueckast sHeprusi. Teopema 0 KHHETHYECKOW YHEPTUU 1

39 | 3aKOH COXpaHEHUs YJHEPTUH B MEXaHUKE 1

40 | JlabopaTtopHas pabora Ne5 «M3ydeHne 3aKk0Ha COXPAaHSHHS SHEPT UM 1
4.Mexannueckue Kojied0anus 7

41 | KosiebaTenpHOE IBUKEHHUE U €r0 XapaKTePUCTUKU 1

42 3aryxaromue Kojaedbanus. BeIHyX/IeHHbIE KOJIeOaHMUsI. 1

43 | MareMaTHUECKUI M IPYKUHHBIA MasiTHUKH 1

44 | Ypoxk-uccnenoBaHue «3aBUCUMOCTD TIEPHOIa KOJIEOAHHH OT 1
KECTKOCTH MIPY>KHHBI U MACCHI TPY3a»

45 | IlpeBpalieHue SHEpruM Npu MEXaHNUECKUX KOJIeOaHUsIX 1

46 | JlabopaTtopHas padora Ne6 «OrmnpeeneHre 4acTOTHI U IIepHoIa 1
KOJIeOaHUH IPY)KUHHOTO MasiTHUKA

47 | JlabopatopHnas pabota No7 «I[IpoBepka He3aBUCHMOCTH TIEPHOIa 1
KoJIeOaHMH TPY3a, MOJBEIIEHHOTO K HUTH, OT MacChl TPy3a»
5.MexaHuveckue BOJHBI. 3BYK 8

48 | Mexanuveckue BoJiHbI. CBOMCTBA MEXaHMYECKUX BOJH. [IpoaobHbIe 1
Y TIOTIEPEYHbIE BOJIHBI

49 | Ypok-koHpepennus "MexaHHIECKHE BOJTHBI B TBEPIIOM TelIE. 1
CelicMHM4ecKue BOJIHBI"

50 | 3Byk. PactipocTpaHeHnne u oTpakeHHEe 3ByKa 1

51 | Ypok-uccrnenosanue "HabmoneHne 3aBUCUMOCTH BBICOTHI 3ByKa OT 1
4acTOTHI"

52 | I'pOMKOCTb 3ByKa M BbICOTa TOHA. AKYCTUUECKHI pe30HAHC 1

53 | Ypok-koHbepenius "YIibTpa3Byk ¥ HHGPa3BYK B MPUPOJIEC U TEXHUKE" 1

54 | IToaroToBka K KOHTPOJIBHOM paboTe 1Mo TemMe "3aKOHBI COXpaHEHUSI. 1
MexaHnyeckuekose0aHusi 1 BOJHBI"

55 | KonrtponbsHas padota Ne2 o teme "3aKoHBI COXpaHEHUS. 1
MexaHnnyeckue KoueOaHusi ¥ BOJHBI"
6.2J1eKTPOMATHUTHOE 10J1€e ¥ 3J1eKTPOMATHUTHbIE BOJIHbBI 6

56 | DieKTpoMarHuTHOE MoJie. JIEKTPOMArHUTHBIE BOJIHBI 1

57 | CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH 1

58 | Ypok-koudepennus "llkana 3meKTpOMarHUTHBIX BOJIH. 1
Vcnonp30BaHue 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM cBsi3H"

59 | Vpok-uccaenoanue "MzyueHne cBOMCTB IEKTPOMAarHUTHBIX BOJIH € 1
MOMOIIIbI0 MOOMIIBHOTO TesieoHa"

60 | Pemenue 3ama4u Ha OnpeielIeHHE YaCTOTHI U JITUHBI 1
AIIEKTPOMArHUTHOM BOJTHBI

61 | DnexrpomarHuTHas npupoa ceera. CkopocTh cBera. BomHOBbIE 1
CBOICTBA CBETA
7.3aK0HBI PACIIPOCTPAHEHHS CBETA 6

62 | Mcrounuku ceta. [IpsMonnHeiiHOe pacipocTpaHeHHE CBETA. 1
3armenust Connua u JIyHsl

63 | 3akoH oTpaxkeHHs cBeTa. 3epKana. Pemienue 3a1ay Ha pUMeHeHUe 1

3aKOHa OTPAXKCHUS CBCTA




64 | IlpenomieHue cBeta. 3aKOH MPEJIOMIICHUS CBETA 1
65 | [lomHOE BHYTpeHHEE OTpakeHUE cBeTa. Vcroib30BaHue TIOJIHOTO 1
BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOAX
66 | JlaGoparopnas padora Ne§ "HccnenmoBanue 3aBUCUMOCTH yIiia 1
IIPEIOMIIEHHS] CBETOBOTO JIy4a OT YyIJla IaJIeHUs Ha IpaHulle "BO3TyX-
cTekno""
67 | Ypok-xoudepenius "Vcronp30BaHKEe MOJHOTO BHYTPSHHETO 1
OTPAKEHHUS: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"
8.JInH3bl M onTHYECKHE NPHOOPBI &)
68 | Jlunzel. OnTryeckas cuiia JTUH3BI 1
69 | IlocTpoenue n300pakeHUH B JIMH3aX 1
70 | JJaboparopnas padotaNe9 "OmnpenencHue GOKYCHOTO pACCTOSIHUS U 1
ONTHUYECKOU CcUJIbl coOMparomen JUH3b"
71 | Ypok-koHdpepenuus "Ontuyeckue JUH30Bble MPpUOOpH" 1
72 | I'ma3 xak ontuyeckas cucrema. 3peHue. J{eexTsl 3peHns U uxX 1
KOPPEKITHS
9.Pa3jio:keHue 01010 cBeTa B CIIEKTP 3
73 | Paznoxenue Genoro ceera B ciekTp. OnbiTel HefoTOHA. CrioXKEeHHE 1
CTIEKTPAJILHBIX IBETOB. J{ucmepcust cBeta
74 | Jlabopatopnas pa6ota Nel0 "OnbIThI IO pa3ioKEHHUIO OEJIOTO CBETA B 1
CTIEKTP ¥ BOCTIPUSTHIO [IBETA MPEJIMETOB IIPH WX HAOIIOIEHUH Yepes
1[BETOBbIE (PUIbTpHI"
75 | Ypok-npaktukyM "BosHoBBIE CBOMCTBA cBETa: JqUCIIEPCHS, 1
uHTepdepeHius u nudpaxmus'
10.UcnyckaHue ¥ MOrJIoleHue CBeTa aTOMOM 4
76 | OnbiTer Pesepdopaa u mianeTapHasi MOJIENb aTOMa 1
77 | Iloctynatel bopa. Mozaens aroma bopa 1
78 | Ucnyckanue u morJionieHue ceerta atomoM. KBantel. JInneiuateie 1
CIEKTPbI
79 | Ypok-npaktukym "HabmroeHue crieKTpoB HCITyCKaHus " 1
11.CTpoeHue aTOMHOTO s1/Ipa 5
80 | PammoaxkTUBHOCTE U €EBUIBI 1
81 | Crpoenue atomHoro siipa. HykiioHHast MoJienb 1
82 | PapmoaktuBHble npespaieHus. M3oronsl. [lepuoa nonypacnaaa 1
83 | Pemenue 3amau o teme: "PannoaktuBHbie npespamieHus. [lepuon 1
noJiypacrnajaa"
84 | Ypok-koudepenius "PainoakTUBHbIC U3ITy4eHHUS B IPUPO/IEL, 1
MEIUIMHE, TEXHUKE"
12.51nepHble peakuu 6
85 | Anepnbie peakiuu. 3aKOHBI COXpaHEHUs 3apSAIOBOIO U MAaCCOBOTO 1
qrce
86 | Dueprus cBsizu aTOMHBIX sifiep. CBsI3b Macchl U SHEPTUHU 1
87 | Peakmuu cunrtesa u genenus saep. Mcrounuku suepruu CosHIa U 1
3BE31
88 | Ypoxk-koHpepenuus "SAnepHas snepretuxa. JlelcTBUS paaloaKTUBHBIX 1
U3JIy4E€HUI Ha JKUBbIE OPraHU3MBbI"
89 | [loaroToBka Kk KOHTPOJIBHOM paboTe 1Mo TeMe "IIEKTPOMarHuTHOE 1
noJjie. DNeKTPOMarHuTHbIE BoJIHbI. KBaHTOBbIE siBJIeHUA"
90 | KonrpompHas paboraNe3 no reme "DIeKTpOMAarHUTHOE MOJIE. 1
DneKTpoMarHuTHbIe BoJIHbI. KBaHTOBEIE siBIeHUA"
13.IloBTOpEHNE H3YYEHHOT 0 12
91 | IloBTOpenue, o6oOeHue. JlabopaTopHbie pabOTHI O KypCy 1

"B3aumoaencrsue Tea"




92 | IloBTOpenue, o0oOIIeHNE. Perienne pacueTHBIX U KaueCTBEHHBIX 1
3aja4 1o teme "B3aumoneiicTBue ten"

93 | [loBTOpeHue, 00o0ImIeHne. Pernienne pacueTHBIX U Ka4eCTBEHHBIX 1
3a1a4 o teme "TeroBsie nmpoiecch”

94 | IloBTOpenue, o6oOeHne. Pernienre pacueTHBIX U KaueCTBEHHBIX 1
3agay o teme "KIIJl remoBeix nurareneit”

95 | [ToBTOpeHue, o6oOIEeHNE. Penienne pacueTHBIX U KaueCTBEHHBIX 1
3ajgau o teme "KII/I anexkTpoycraHoBOK"

96 | IloBTOpenue, o6oOmeHHe. JlabopaTopHbIe PabOTHI IO KypCy 1
"CBeToBbIe siBJIECHUS"

97 | IloBTOpenue, o6oOIeHNE. Penienne pacueTHBIX U KaueCTBEHHBIX 1
3aja4 1o teme "CBeToBbl€ sABJICHUS"

98 | [loBTOpeHue, 0000IeHNE. Penienne pacueTHBIX U KaueCTBEHHBIX 1
3aJ1a4 1o TeMe "3aKOHbI COXpaHEHHs B MeXaHUKe"

99 | IloBTOpeHue, o6o0meHne. PaboTa ¢ Tekctamu 1o Teme "3aKOHBI 1
COXPAHEHHUS B MEXaHUKe"

100 | IToBTopenue, 06061menHue. PaboTa ¢ Tekctamu o Teme "Koebanus u 1
BOJIHBI"

101 | [ToBTOpenue, 0606meHne. PaboTa ¢ Tekctamu o Teme "CBeTOBBIE 1
ABIEHUS"

102 | IToBTOpenue, 06061eHne. PaboTa ¢ Tekctamu o Teme "KBaHTOBas 1 1
snepHas puzuka"
OBILIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME 102




YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJIBLHOTI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®duswuka, 7 xinacce/ [lepemmkua A.B., OOIIECTBO C OrpaHUICHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenner»

» ®usuka, 8 xinacc/ [leppimkua A.B., O0mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Akimonepnoe oo6mectBo «M3marensctBo «lIpocBemenuer»

» dusuka, 9 xnacc/ [epsimkua A.B., I'ytiuk E.M., O011iecTBo ¢ orpaHi4eHHON
OTBETCTBEHHOCTHIO «[[PODA»; Axkuroneproe obmiectBo «M3aarensctBo «IIpocBemienne»

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

» dusuka, 7 knacc/ [epeimkua A.B., O01ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mectBo «M3marensctBo «lIpocBemenne»

» ®usuka, 8 knace/ [epoimkun A.B., O0miecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mectBo «M3marensctBo «lIpocBemenne»

» ®usuka, 9 xknace/ [leppimkun A.B., I'ytHuk E.M., O6mecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkuronepHoe obmiectBo «M3aarenbctBo «IIpocBemenne»

* ®duzuka. 7 kimacc. Metonnueckoe nocobue k yueobuuky A.B. Ilepeimkuna. Asrop H.B.
®unonosuy; M., m3garensctBo "[Ipocsemenue"”, 2016 1.,

OrnopHbIe KOHCIIEKTHI U Pa3HOYPOBHEBBIE 3a1aHus, 7 kiacc, K yaeOHuKy ajis
001eo0pazoBaTeNbHBIX YUeOHBIX 3aBeieHni A.B.Ilepoimkun, «@usnkay, Mapon E.A.,, M.,
AQO "U3parensctBo mpocsemienue”, 2016 T.

* lunaktuueckue matepuaibl kK yueOHuky A.B. [1épeimknna «®uznka. 7 kimace». ABTOPHI
Mapon A.E., Mapon E.A., M., AO "U3patensctBo [Ipocsenienue",2016 1.,

» CaMOCTOSITENIbHBIC U KOHTPOJIbHBIE paboThl K yueOHUKY A.B. I1€ppimkuna «dusuka. 7
kiaccey. ABropsl Mapon A.E., Mapoun E.A.;

* Tectol k yueOHuky A.B. I1€preimknna «®usnka. 7 kinace». Aprop XanHanoB H.K.,
Xannanosa T.A., M., uznarensctBo "[Ipocsenienue”,2015 r.,

®dusmuka, 8 kiacc, Metoauueckoe nocoodue k yaeonuky A.B. Iepoimkuna, ®unonosuy H.B.,
M. : Ipoda, 2020r;

OnopHble KOHCIEKTHI U Pa3HOYPOBHEBBIE 3a1aHus, 8 kiacc, K yueOHuKky ams
obmreoOpazoBarenbHbIX yueOHbIX 3aBeieHU A.B.Ileprinkun «®usukayn, Mapon E.A., M.,
u3natensctBo "[IpocBemenue” ,2016 r.,

Ou3nyeckuil SKCIIepUMEHT B cpenel mkoie. B 2-x yactsax. Yacts 1. [Tocobue misg yuurens
[[TaxmaeB H.M., I1aBnos H.U., M3narensctBo: MHemo3una, 2010 r.Cepusi: Puszuka;

®usuka. 9 knacc/llepeimkun A.B. ,I'ytauk E.M., A.M.UBanos,M.A.Ilerposa,M.,
n3narensetBo «IIpocsemenney 2022 r.,

«COopHUK 33124 110 pusmnke», PeimkeBudA.IL»;M.;u3n-Bo «Ilpocsenienne»;2014 r.,

dusuka, 9 knace, Meronnueckoe nocodue k yaeOnuky A.B. Ilepsimkuna, @unonosuy H.B.,
M. : Ipoda, 2020r;

OnopHble KOHCIIEKTHI U Pa3HOYPOBHEBBIE 3a1anHus, 9 knacc, K yueOHuky ams
oOmeoOpa3oBarenbHbIX yueOHbIX 3aBefieHnid A.B.Ilepoiukun, E.M. I'ytauk «®usuka», Mapon
E.A., M., u3narensctBo "lIpocBemenne”,2016 r.,

"CoopHuuk 3aaay no ¢pusuke " Jlykamuk B.W., IBanosa E.B.,MockBa,n31areiascTBO
«IIpocBemenne»,2016 r.






