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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢gusuke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs COCTAaBlIEHA HA OCHOBE MOJOKEHUI U TpeOOoBaHUM
K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3zoBaTeNbHOM mporpaMMmel, npeacTaBieHHbx B PI'OC OO0, a
Takke ¢ ydu€roM (enepanbHO paboyedl mporpamMmbl BocnuTaHus W KoHuenuuu mpenojaBaHus y4yeOHOro mpeaMmera
«Dusukay.

Copepxanue mporpaMmbl 10  (U3MKE HAMpaBlIeHO Ha (QOPMHUPOBAHHE ECTECTBEHHO-HAY4YHOH T'pPaMOTHOCTH
oOydaromuxcsi ¥ OpraHu3alrio U3ydyeHus: (U3NKU Ha JACSITENbHOCTHOM OcHOBE. B mporpamme mo (u3MKe YYUTHIBAIOTCS
BO3MOXXHOCTH ydeOHoro mpenmera B peanmuzanuu TpeboBanuit PI'OC OOO K 1UIaHUPYEMBIM JIMYHOCTHBIM H
MeTanpeIMETHBIM pe3yibTaTaM OOyYEHHs, a TaKKE MEKIIPEIMETHBIE CBA3H €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs.

[Iporpamma mo (u3MKe ycCTaHABJIMBAET paclpejielieHue y4eOHOro Marepualia mo rojaM oOydeHus (Io Kiaccam),
MpeaiaraeT MPUMEPHYIO MOCIEA0BATENIbHOCTh U3YUEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COJIEPKAHUS
U Y4€Te BO3pACTHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

[IporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJIMYECKOW IMOMOIIM YYHUTENI0 B CO3JaHUU pabouei
MIPOrpamMMBbI 10 y4eOHOMY MPEAMETY.

®u3uka SBISETCS CUCTEMOOOPA3yIOUIUM JiIi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBbKY (PU3NUYECKHE
3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBICHHM, U3y4aeMbIX XUMUEH, OUOIOTUel, acTpoOHOMUEN U (pU3ndeckoil reorpaduei,
BHOCHUT BKJIaJ] B €CTECTBEHHO-HAy4YHYIO0 KapTHUHY MHUpa, IPeJoCTaBisieT Haubosee scHble 00pa3libl NPUMEHEHUsI HAYYHOTO
MeTO/1a IO3HAHMSI, TO €CTh CII0C00A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa u3 raBHBIX 3a4a4 (pU3MYECKOro oOpa3oBaHUs B CTPYKType 00IIero oOpa3zoBaHUs COCTOMT B (hOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON rpaMOTHOCTH U MHTEpECA K HAyKe Yy 00yYaroIuXCsl.

Nzyuyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpEANojaraeT OBJaJCHUE CICAYIOUMMH  KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SBJICHUS;
e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNS;
e HHTEPIPETUPOBATH JAHHBIE M UCIIOJIb30BATh HAYUYHbIE JOKA3ATEIbCTBA JIsl OJYyUYEHUS BHIBOJIOB.

enn uzyuyeHus (U3MKH Ha YPOBHE OCHOBHOTO 00Iiero obpa3zoBanusi ompezeneHbl B KoHIenumu npenogaBaHus
yaeOHoro mpeamera «®dusuka» B oOpa3oBaTenbHBIX opraHm3anusx Poccuiickoit denepamnuu, peaau3yOMUX OCHOBHBIC



o01ieo0pa3oBaresibHbIe MPOTPaMMbI, yTBepkAEHHON pemenuem Komternn MuHucTtepcTBa mpocBemieHuss Poccuiickoit
®enepanuu (mpotokon ot 3 aexadpst 2019 r. Ne [1K-4BH).
ey uzyyenus: PusuKu:

NpUOOpEeTEeHUE HWHTEpeca M CTpEeMJICHHS OOy4Jalolmuxcs K HAay4HOMY U3YYEHHIO TPUPOJIBI, pPa3BUTHE UX
MHTEJUIEKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTUE MPENCTABICHUM O HAy4YHOM METOJE IO3HaHWs M (OPMUPOBAHUE HCCIEIOBATEIIBCKOIO OTHOLICHUS K
OKPY>KAIOIIUM SIBJICHUSIM;

(¢opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa M3y4YeHUS OCHOB CTPOCHHUA MaTepuud U
(yHIaMEHTAJIbHBIX 3aKOHOB (DU3HUKU;

(opMHpOBaHKE MTPEACTABICHUN O POIU (PUZHKU AJI PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;
pa3BUTHE MPEACTABICHUH O BO3MOXHBIX cepax Oyayuieil npodeccuoHaIbHON JEeATENbHOCTH, CBA3aHHOM C
(U3MKOH, NOArOTOBKA K AaJIbHEHIIIEMY OOYyUEHHUIO B ’TOM HaIlPABJICHUU.

JlocTrKeHue ATUX I1IeJie mporpaMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs 00eCTeUMBACTCS

PEUICHUCM CIICAYIOIHNX 3aa'q:

npuOOpEeTeHHEe 3HAHUW O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX, JJICKTPUUECKHX,
MAarHUTHBIX U KBAHTOBBIX SIBICHUAX;

pUOOPETEHNE YMEHUM OMUCHIBATh M OOBSICHATH (PU3NYECKUE SBJICHUS C UCIIOJI30BAHUEM TTOJIYYCHHBIX 3HAHUI;
OCBOEHHE METOJOB PELICHUs MPOCTEUIINX PACUETHBIX 3a7a4 C UCIOJIb30BAHUEM (PU3UYECKUX MOJIEJICH, TBOPUECKUX
Y MIPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMM HAOMIOJaTh TPUPOJHBIC SIBICHHS U BBIMOJIHSATH ONBITHI, JIaOOpaTOpHBIE pPabOTHI |
AKCTIEPUMEHTAILHBIC HCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIHHBIX TPHUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHPopMaIel (HU3NIECKOTO COJIepKaHUs, BKIOUass UHGOPMAIIUIO O COBPEMEHHBIX
JTOCTUKEHUSIX (PU3UKHU, aHATIU3 U KPUTHUECKOE OLICHUBAHNUE UH(POpMAITUH;

3HAKOMCTBO CcO cdepamu npodecCHOHAIBHOM JeATeNbHOCTH, CBA3aHHBIMU C (U3UKON, W COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHKEHUSIX (PU3NUECKON HAYKHU.

Ha usydenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi OTBOAUTCS 238 4yacoB: B 7

KJ1acce — 68 yacoB (2 yaca B Hezien0), B 8 kiacce — 68 yacoB (2 yaca B Hefento), B 9 kitacce — 102 yaca (3 yaca B HEJIEIIO).



[IpennaraeMelii B mporpamme 1o (QU3UKE IMEpeYeHb J1a0OPaTOPHBIX PabOT M OINBITOB HOCUT PEKOMEHIATEIbHbIH
XapakTep, YUuTeNlb JelaeT BHIOOp MpoBeneHus J1abopaTOpHBIX padOT U ONBITOB € YYETOM MHIAMBHIYAIBHBIX OCOOCHHOCTEH
00y4aromuxcs, CIUCKa AKCIEPUMEHTAIBHBIX 3a/IaHUM, MpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO SK3aMeHa o
¢busuke.



COIEPKXAHUE OBYUYEHUA

7 KIIACC

Pasznen 1. ®usuka u eé posib B IO3HAHUM OKPYKAKONIIEro MUpA.

®uznuka — HayKa O npupoje. SABneHus npupoasl. PU3NYECKHE SBJICHHS: MEXAHMUYECKHUE, TEIJIOBBIEC, AIEKTPUUECKUE,
MarHuTHBIE, CBETOBHIE, 3BYKOBBIC.

®dusnueckue BenuuyuHbl. M3Mmepenue ¢usnueckux BenuuuH. Pusznueckue npuOopsl. [lorpemHocTs H3MEpEeHUH.
MexayHapoiHasi cHCTEMa €IMHULL.

Kak ¢usuka u npyrue ectecTBEHHbIE HAYKH U3y4arOT NpUpoAy. EcTecTBeHHO-HAay4UHBI METO/I MO3HAHUS: HAOII0ACHHE,
MOCTAaHOBKA HAyYHOT'O BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHHE HAOII01aeMOTro
apyieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue NpuOOPHI U MPOLEaYpa MPSAMBIX U3MEPEHHUN aHAIOTOBBIM U TU(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre HEeHbI ASEHUS IKaJIbl U3MEPUTEIBHOT0 Ipudopa.

N3mepenne paccTosHUi.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeJa.

OmnpeneneHue pa3MepoB MabIX Tedl.

N3mepenne Temneparypbl IpH MOMOIIM KUIKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPHI.

IIpoBeneHne UCCIEIOBaHUA 110 MPOBEPKE TMIOTE3bL: JAIBHOCTh MOJIETA IIAPUKA, MTYLIEHHOIO TOPU30HTAIBHO, TEM
OonblIe, 4eM 0OJIbIIE BBICOTA MTyCKa.

Paszpnes 2. IlepBoHayasbHbIe CBEACHUS 0 CTPOCHUH BelecTBA.

CrtpoeHue BemecTBa: aTOMbI M MOJIEKYJIBL, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BEIIECTBA.

o vk wnN e



JBrxenue yactui BemecTBa. CBs3b CKOPOCTH JBWKEHMSI YacTHIl C TeMIlepaTypoil. bpoyHOBCkoe ABMXKEHHE,
anddysus. BzanmoaeiicTBre 4acTull BEIECTBA: MPUTSKEHUE U OTTAJIKUBaHUE.
ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, KUAKOCTEH MU TBEPABIX (KPUCTAUIMYECKHUX) Tel. B3auMocBsA3b

MCIKIOY CBOMCTBaAMH BCHICCTB B PA3HBIX AIpPCTATHBIX COCTOAHHUAX M HUX ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHoCcTH
aIrpCraTHBIX COCTOSIHMU BO/JBI.

Jemoncmpayuu.

1. HaGmrogeHue OpOyHOBCKOTO IBH>KEHHS.

2. HabGmogenue nuddyszuu.

3. HaGmronenue sBiaeHUM, 0OBSICHSIIONIUXCS MTPUTSKEHUEM HIIH OTTAJIKUBAHHEM YacTHI] BEIICCTRA.

Jlabopamopnwie pabomul u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCToIb30BaHUEM GoTorpaduii).

2. OnbITHI 110 HAOIIOICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSIAKEHUSI.

Pa3gen 3. JIBH:KeHHe H B3aUMOAEHCTBHE TeJl.

Mexanuueckoe ABWKeHUE. PaBHOMepHOe UM HepaBHOMepHOoe JBmkeHHe. CkopocTh. CpenHsisi CKOPOCTh NP
HEPaBHOMEPHOM JIBUKeHUU. PacuéT myTu u BpeMeHU JBUKCHMUSI.

SIBnenue nHEepuMU. 3aKOH MHEPUUH. B3anmoAeicTBUE TeN KaK MPUYMHA U3MEHEHHS] CKOPOCTH JABMKEHHUs Ten. Macca
Kak Mepa HHepTHOCTH Tela. [ImoTHOCTh BemecTBa. CBSA3b INIOTHOCTH ¢ KOJMYECTBOM MOJICKYJI B €IMHHUIIE 00bEMa BEIIeCTRA.

Cuia Kak xapakTepucTuka B3aumojenctBusa Tell. Cuiia ynpyroctd u 3akoH ['yka. M3MmepeHue cuiibl ¢ MOMOIIBIO
IMHaMoMeTpa. SIBieHue TAroTeHus W cuia Tsbkectd. Cuila TsKecTH Ha Apyrux IuiaHetax. Bec tema. HeBecoMocTs.

CroxeHune Cuil, HallpaBJICHHBIX IO OJHOM IpsMoin. PaBHoxaeicTByromas cui. Cuiia TpeHus. TpeHne CKONbKEHUSI U TPEHUE
1OKOs1. TpeHue B IpUPOAE U TEXHUKE.

Jemoncmpayuu.

1. HabnromeHne MexaHMUeCKOTro BWKEHUS TeTa.

2. M3MmepeHune CKOpOCTH NPSMOIMHENHOTO IBUKEHUS.
3. HaOnronenue siBlieHUs UHEPLUU.



4.
5.
6.

HabitoieHne n3MeHeHus: CKOpoCTH IIPH B3aUMOIEHCTBUU TEJL.
CpaBHeHHE Macc 0 B3aUMOJICHCTBUIO TEIL.
CrnoxxeHre CHJl, HalPaBJICHHBIX 110 OJHON IPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1.

vk W

OrnpeneneHrne CKOPOCTH PaBHOMEPHOI'O JBMIKEHHUsI (IIapHKa B YKUJIKOCTH, MOJCIH AJIEKTPUUECKOTO aBTOMOOUIIA U
TaK Jajuee).

Omnpenenenre CpeTHEH CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapruKa 10 HAKIIOHHOM TTOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPIOTO Tea.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKEHUS (JleopMaIium) npy>KHUHbI OT MPUIT0KEHHON CHJIBIL.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKEHHUS OT Beca Tella U XapaKTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN.

Paspneu 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.

JaBnenne. CriocoObl yMEHBILICHHUS U YBEIMYECHUS JaBlieHus. JlaBieHue ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a OoT o0bEéMa,
temnepatypsl. [lepenaya naBneHus: TBEPAbIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH [lackans. [ITHeBMaTHuecKue MaIIVHBI.
3aBUCHUMOCTh JIaBJICHUS KMJIKOCTH OT TiyOuHbl. ['mapocratuueckuil napanokce. Coobmiaromuecs cocyabl. I uapaBnuyeckue
MEXaHU3MBI.

AtMocdepa 3emunn u armocepHoe aaBiaeHue. IIpHuMHBI CylIECTBOBAHMWS BO3AYIIHOW 000s04ku 3emuid. OmnbIT
Toppuuennu. U3mepenue atMmocepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOro JaBiE€HUs OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 17151 M3MepeHus aTMOC(hHEpPHOTO JTaBJICHUS.

JleficTBUE KMIKOCTH M ra3a Ha MOTPY>KEHHOE€ B HHMX Tejlo. BelTanmkuBaromas (apxumenoBa) cuia. 3akKOH Apxumena.
[LraBanue Ten. BoznyxomnaBaHue.

Hemoncmpauuu.

1.

2
3.
4

3aBUCHUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.
[Iepenaua naBiieHUs )KUIKOCTBIO U Ta30M.
Coo01maromuecs Cocy/ibl.

['mppaBnuueckui npecc.



[IposiBienne nercTBUs aTMOChHEpPHOTO JaBIICHHUS.
3aBUCHUMOCTH BHITAIKHBAIONICH CHIIBI OT 00BhEMA OTPYKEHHOHN YaCcTH TeJa U TNIOTHOCTH KUIKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

© N o wv

VYcnoBue miaBaHMs TEN: TUIABAHWE WJIM TOTPYKEHHE TEN B 3aBUCUMOCTH OT COOTHOLIEHHUS IJIOTHOCTEM Tela U
AKUJTKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa NOTPYKEHHOM B KUAKOCTb YaCTHU Tea.

2. OnpeneseHUe BBITATKABAIOIIEH CUIIBI, IEMCTBYIOIIEN HA TENO, TOTPYKEHHOE B )KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBL, JEUCTBYIOIIEH HA TEJO B KUJIKOCTH, OT MacChI TeJa.

4. OmBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKMBAIOIICH CHIIBI, IEUCTBYIOIIECH HAa TEJIO B KHUIKOCTH, OT 00bEMa

MOrPYKEHHOMU B )KUIAKOCTh YAaCTH TEJIA U OT IJIOTHOCTH XKHUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U ONIPENEIICHUE €€ TPY30IO0IbEMHOCTH.

Paszpnes S. PaGora u MOIIHOCTB. JHEPrusi.

Mexanuueckasi pabota. MOITHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs TJIOCKOCTh. [IpaBuno paBHOBecus pwiuara. [Ipumenenue mpaBuia
paBHOBecHs phiuara k 0J0Ky. «3o0iyi0T0o€e npaBuio» MexaHuku. KIIJ[ mpocTeix MexaHnu3moB. [IpocTbie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckasa sHepruss. KuHetmueckas W mnoTeHUManbHas sHeprud. lIpeBpaiieHue OJHOro BHIA MEXaHUYECKOU
SHEPruM B APYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Ompenenenue pabOTHI CHIIBI TPEHUS MIPU PABHOMEPHOM JBUKEHUH TeJia 10 TOPU3OHTAIIBHON TOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PABHOBECHS phlUara.

3. M3mepenue KII/] HaKTOHHOW MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.



8 KUIIACC

Pa3gea 6. Ten1ioBLIe ABJICHUS.

OCHOBHBIE TOJOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHUsS BellecTBa. Macca M pa3Mepbl aTOMOB H
MoJsieKya. ONBIThL, TOATBEPAKAAIONINE OCHOBHBIE MOJ0KEHUS MOJIEKYISIPHO-KUHETUIECKON TEOPHH.

Mogenun TBEPAOrO, KUAKOTO W Ta3000pa3HOro cocTrosiHui BemiecTBa. Kpucrtamindeckue u amopdHbie Tena.
OOBbsicHEHUE CBOWMCTB Tra3oB, XUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUI MOJEKYJISIPHO--KHHETHYECKOW TEOPHH.
CmaumnBaHKe U KalWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBIMXKCHHS 4acTull. BHyTpenHsisi sHeprus. CrocoObl
W3MEHEHHSI BHYTPEHHEH SHEpPruu: TEIUIONEepeaadya U COBEpIIeHUEe paldoThl. Bumapl Temonepenayu: TEMIOMPOBOIHOCTb,
KOHBEKIINS, U3ITyYCHHUE.

KonuuectBo TemioTel. YaelbHas TEIIOEMKOCTh BellecTBa. TermiooOMEeH U TEIUIOBOE paBHOBECHE. Y PaBHEHHE
tersioBoro ©Oananca. [lmaBieHne u  OTBepAECBaHUE KPUCTAUIMYECKUX BEIIECTB. YENbHAs TEIJIOTa IUIABJICHUS.
[Tapoo6pazoBanue u kouaeHcamus. Mcnapenwe. Kunenue. VYnenpHas Tersora mapooOpa3oBaHus. 3aBUCUMOCTH
TeMnepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHMUS.

Brnaxnocts BO3myxa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[TpuHmmmner padoTtel TeruoBsix asuratencit KITJ[ TermoBoro npuratens. TerioBble ABUTATEIN U 3allMTa OKPYKAIOIICH
cpensl.

3aKOH COXPAHEHHUS U MPEBPAICHUS YHEPTUHU B TEIJIOBBIX MTPOIECCaX.

Jemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysun.

3. HaOGnronenue siBjeHUN CMauuBaHUS U KalWJUISIPHBIX SIBICHUH.

4. HaOmroeHue TeraoBoro pacuiupeHus Tell.

5. V3MeHeHue naBieHus ra3a nmpu U3MEHEHUU 00bEMA U HATPEBAHUM WA OXJIAXKICHUU.



6. IlpaBuia nu3MepeHus: TeMIepaTypsl.

7. Bupael Tennonepenaymu.

8. OxJaxaeHue mpu COBEPIICHUN paOOTHI.

9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMH CHIIAMHU.

10. CpaBHEHHE TEINIOEMKOCTEN pa3IMYHbBIX BEILIECTB.

11. HabmoneHue KumneHusl.

12. HabmroeHue mocTostHCTBa TEMIIEpaTyphl IIPH TIJIABJICHUH.

13. Mojienu TEIUIOBBIX ABUTATCIICH.

Jlabopamopnuie pabomul u onvimol.

OMBITEI IO OOHAPYKEHUIO ISUCTBUS CUII MOJICKYJISIPHOTO MIPUTSHKCHHS.

OnbITHI O BRIPANMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM WJIU caxapa.

OnbITeI O HAOJIOACHUIO TETNIOBOTO PACIIUPEHUSI Ta30B, KUAKOCTEH U TBEPIBIX TEI.

Ornpenenenue JaBIeHUs BO3yXa B OaJIOHE HITIPUIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHHUS BO3/IyXa OT €ro 00bEMa U HarpeBaHUS WJIH OXJIAXKICHHUS.

[IpoBepka THUIOTE3Bl JMHEHHON 3aBHCUMOCTH JUJIMHBI CTOJIOMKA JKHUIKOCTH B TEPMOMETPHUYCCKOM TpPYyOKe OT

TEeMIIEpaTypHl.

HaOnronenue nsMeHeHrst BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TEIUIonepeiaud U padoThl BHEIITHUX CHIL.

8. HccnenoBaHue siBICHUS TEINIOOOMEHA IIPH CMEIIMBAHUHN XOJIOAHOMN U TOPSUCH BOJIBI.

9. OmpeneneHre KOIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJIOHW MpU TEIIOOOMEHE C HarpeThiM METAUTHYECKUM
HWJIUHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npoliiecca UCapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3/TyXa.

13. OnpenenieHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHMSI.
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Onextpuszanms Ten. JIBa poxa 3IEKTPUYECKMX 3apsaoB. BzammoneicTBHe 3apspKeHHBIX Tell. 3akoH KyroHa
(3aBHCHMOCTD CHJIbI B3aUMOJECHCTBUS 3apSYKEHHBIX TEJ OT BEJIMUMHBI 3aps/I0B U PACCTOSHUS MEXKTY TEIIAMH).

Onextpuyeckoe mnosie. Hanpsyk€HHOCTh 3nekTpudeckoro mnoiid. IIpuHOum cynepno3uuuy 3J€KTPUYECKUX ToJsiel (Ha
KayeCTBEHHOM YpPOBHE).

Hocurenu »sieKTpuuYeckux 3apsaoB. OJEMEHTapHbId dnexkrpudeckuid 3apsa. Crpoenme artoma. lIpoBogHukn wu
TURJIEKTPUKHU. 3aKOH COXPAaHEHHUs JIEKTPUUECKOTO 3apsja.

DIIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHHUS AJIECKTPUUYECKOTO TOKAa. VICTOYHMKM MNOCTOSSHHOrO TOKa. JlencTBud
ANEKTPUYECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DINEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuna Toka. OyeKTpuueckoe HampspbkeHue. ConpoTHBIICEHHE MPOBOJHHKA. Y IEIBHOE
CONPOTHUBIIEHUE BenlecTBa. 3akoH Oma Ji1s yuacTtka nend. [locienoBarenpsHoe U MapamieabHOE COEIMHEHNE ITPOBOIHUKOB.

Pabota W MOLIHOCTH »3JIEKTpHUUECKOro ToOKa. 3akoH Jxoyns—JleHma. Dnekrpuyeckue Lenud W MNOTPEOUTENn
ANEKTpUYECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[locTrosiHHBIE MarHUTHL. B3anMoOJelcTBUE NMOCTOSIHHBIX MAarHUTOB. MarHuTHoe nojie. MarautHoe nosie 3eMiid U €ro
3HAYEHHE I KU3HU Ha 3emuie. OnbIT DpcTeaa. MarHUTHOE NOJIE JIEKTPUUYECKOro TOKa. IIpuMeHeHne 3neKTpOMardiuToB B
TeXHUKe. J[efCTBME MAarHUTHOTO MOJS HA IMPOBOJHUK C TOKOM. DJEKTPOJIBHUIaTeb IMOCTOSHHOTO TOKa. Mcnosb3oBaHue
AIEKTPOABUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apages. fABnenue nekTpoMarHuTHON nHAYKIMU. [IpaBumo Jlenma. Dnexkrporeneparop. CocoObl NOTydYeHHS
AJIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JJIEKTPOCKOTA.

DnekTpocTaThyecKass UHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPSI0B.

IIpOBOTHUKY U TUIJIEKTPUKH.

MopnenupoBaHUE CUIIOBBIX JIMHUN JIEKTPUYECKOTO MOJIS.
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8. VCTOYHMKH MOCTOSHHOTO TOKA.

9. JlelCTBUS JIEKTPUUECKOTO TOKA.

10. DJNEKTPUUYECKUI TOK B HKHUJKOCTH.

11. 'a30BBIU pa3psia.

12. I3MepeHne cuiibl TOKa aMIEPMETPOM.

13. I3MepeHune 3JIeKTPUIECKOTr0 HAMPSKEHUSI BOJIBTMETPOM.

14. Peoctar u Mara3suH CONPOTHUBJICHUN.

15. B3anmoneiicTBrE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHrue HEBO3MOXHOCTHU Pa3/IeJICHUs] MOJFOCOB MarHuTa.

17. MoaenupoBaHW€ MAarHUTHBIX MOJIEN TOCTOSTHHBIX MArHUTOB.

18. OnmbIT OpcTena.

19. MarHuTHOE MOJIe TOKA. DJIEKTPOMArHuT.

20. JleficTBME MAarHMTHOIO TOJISI HA MPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATEb TOCTOSTHHOTO TOKA.

22. ccnenoBanue IBICHUS AEKTPOMArHUTHOM MHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHHUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbITH TI0 HAOTIOICHUIO STICKTPU3AIMH TEJ MHAYKIIMEH U MPU COMIPUKOCHOBEHHH.
HccnenoBanue nercTBUS JIEKTPUUECKOTO OISl HA POBOJAHUKH U JUAJICKTPUKH.
CoOopka u npoBepka pabOThI AIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.

N3MepeHne u peryinpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryiupoBaHUE HAMIPSKEHUS.

Hccnenoanne 3aBUCMMOCTH CHIIBI TOKA, UAYILIETO YEPE3 PEUCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha
pe3ucrope.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOIO COIPOTHUBIICHHS IPOBOJHUKA OT €r0 JUIMHBI, IJIOIIAIN
MONEPEYHOT0 CEYEHMs U MaTepurara.

[IpoBepka npaBuiIa CI0KEHHS HAPSYKEHUN MIPU MOCIEA0BATEIIbHOM COETMHEHHUH JIBYX PE3HCTOPOB.

IIpoBepka npaBuia Uisi CUIIBI TOKA IPH MapauIeIbHOM COCIMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI JEKTPUUIECKOTO TOKA, UIYILETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTY MIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HAPSDKEHMS Ha HEM.

Onpenenenne KII/] HarpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJIECMCTBUS TOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB MIPU UX OOBbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI B3aUMOJIECHCTBUSl KATYIIKH C TOKOM M MarHuTa OT CHJIbI TOKAa U
HaIlpaBJIEHUS TOKA B KATyIIKE.

N3yuyeHue AeiCTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.

KoHncTpyupoBanue 1 nu3ydeHue paboThl 2JIEKTPOIBUTaTEs.

N3mepenne KII/] anexTpoaBuraTeIbHON yCTaHOBKHU.

OnbITel MO MCCIEIOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM MHIYKLUMH: MCCIECJOBAHUE W3MEHEHHI 3HAaYeHUs |
HaIpaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nena 8. Mexannueckue siBJEHHUS.

Mexannueckoe nBrmkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
PaBHOMepHOE TpsiMOIMHENHOE JIBH>KeHUE. HepaBHOMeEpHOE mpsiMosiMHEHOE ABMKeHHE. CpefHsis 1 MTHOBEHHAs] CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUKCHUHU.

Yckopenue. PaBHoyckopeHHOe nipsiMoJinHelHOe BMkeHne. CBoOoHOoe najienue. OnbIThl [Nanumest.



PaBHOMepHOE JBUWKEHHE MO OKpykHOocTH. llepron u yacrora oOpamieHusi. JluHeliHas W yrjioBasi CKOpPOCTH.
[{eHTpOCTpEMUTEIBHOE YCKOPEHHUE.
IlepBsii 3ak0oH HeroToHa. Bropoi 3akon Herotona. Tperuit 3akon Herotona. [IpuHiun cynepno3unmu cul.
Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: Crjla TPEHUS CKOJIbKEHUS, CUJIa TPEHUS MTOKOSI, IPYTHE BUIbI TPCHHUS.
Cuna TsDKeCTH M 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOpEHHE CBOOOHOTO MajieHus. JBrkenue miaHeT BOKpyr ColHila.
IlepBas xocMHuuecKas CKOpOCThb. HeBECOMOCTE U IEpErpy3KH.
PaBHOBecue maTepuanbHOM TOUkM. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Teila € 3aKPEIJIEHHOW OCKIO
BpaiieHusa. MomeHt cuibl. LleHTp TsxecTu.
Nmnynsc tena. 3mMenenue umnyibsca. FIMiynbe cuiibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE JBUKEHUE.
Mexannueckass pabota ¥ MoIHOCTh. PaboTa cui TsDKecTH, ynpyroctd, TpeHus. CBs3b SHEPIMH U PabOTHI
[loTeHnManbHass J>HEPTUsl TeJla, MOAHATOTO HAJ MOBEPXHOCTBIO 3eMJIA. lloTeHIManbHas JHEPrUs CKATOW NPYKHUHBL
Kunernueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW JHEPTUU.
Hemoncmpauuu.
Habitoienne MexaHu4eckoro JBUKEHHsSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHHE ITyTEN U TPACKTOPUIM ABUKEHHUS OJTHOTO U TOTO K€ T€Jda OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO B KEHUSL.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
Hab6utoieHue 1BMKEHUS Tella 0 OKPYKHOCTH.
HaGmonenne MexaHMYecKUX SIBICHUM, MPOMCXOASIIUX B cucteMe otcuéra «Tenexka» mpu e€ paBHOMEPHOM H
YCKOPEHHOM JIBIJKCHUM OTHOCHUTENILHO KaOuHeTa (PU3UKHU.
7. 3aBUCHMOCTb YCKOPEHHMS TEJa OT MAacChl TeJIa U IEUCTBYIOLIEH HAa HETO CUJIBL.
8. HaOmioneHnue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEll.
9. HM3meneHune Beca Tena npu YCKOPEHHOM JIBUKEHUH.
10. [lepenaya nmmnynbca npu B3auMOJICHCTBUU TEN.
11. [IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOICUCTBUU TEll.
12. CoXpaHEHHE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJECHCTBUHU.
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13. CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabmioieHne peakTUBHOTO JIBHXKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MTPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MIPH IBMXKCHHUH TeJla T0J1 JEHCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomol u onvimol.

1. KoHcTpyHnpoBaHue TpakTa A pa3roHa U JajabHEHIIEr0 paBHOMEPHOIO JBMKEHUS IIApUKa I TEIEKKU.
Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS MIapHUKa N0 HAKIIOHHOM TIOCKOCTH.
Omnpenenenre yCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTHU IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBMKEHUU 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka runoTressl: €ciu MpU PaBHOYCKOPEHHOM JABM)XEHHUU 0€3 HadaJbHOW CKOPOCTU ITyTH OTHOCATCSI Kak psij
HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHSI OT CUJIbl HOPMAJIBHOTO JaBJICHHUS.

vk W

Onpenenenue kodPphuiieHTa TPEHUST CKOJIbKECHHUS.
Onpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenre pabOTHI CUIIBI TPEHUS MIPU PABHOMEPHOM JBUKEHUH TeJla 10 TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI YIIPYTOCTU MPHU MOABEME Tpy3a C UCIOJIb30BAaHUEM HEMOABMXKHOTO U TMOJBHKHOTO

0JIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUSI SHEPTHUH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHbI.

KonebarenbHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMN: TIEPUO/I, YACTOTA, aMILTUTy1a. MaTeMaTuuecKuii u
NPY>KUHHBIN MassTHUKU. [IpeBpaiiienre sHeprun npu Kojie0aTeIbHOM JIBUYKEHUU.

3aryxawnie kojebanus. BeiHyxneHHbie kosnebanus. Pezonanc. Mexanudeckue BoOJIHBL. CBONCTBA MEXaHUYECKHUX
BoJH. [IpononbHbIE M TONEpeYHbIE BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHHs. MexaHWyecKue BOJHBI B
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TBEPIOM TeJie, CEUCMUYECKUE BOTHBI.
3ByK. [ pOMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. HGpa3ByK U yIbTpa3ByK.
Jlemoncmpayuu.



Hab6nronenue xonedanuii Te1 Mo ASUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomul u onvimol.
OmnpeneneHre 4acTOThI U EpUOAA KOJIEOaHUI MAaTEMAaTUYECKOTO MasTHUKA.
Omnpenenenre 4acToThl U epuo/ia KoieOaHui NpyKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIEpro/ia KojaeOaHUM MOBEIIEHHOTO K HUTH IPpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEPHOJIA KOJIEOAHHUM MPYKMHHOTO MAsITHUKA OT MAacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEPUOIa KoJeOaHuil rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuoda KoJieOaHUN NPYKMHHOTO MasTHUKA OT Macchl Ipy3a u
KECTKOCTU NPYKUHBI.
7. W3mepenue yckopeHHsi CBOOOTHOTO MaCHHUS.
Paszges 10. D1eKTpOMarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  MOJIE.  JJNEKTPOMAarHuTHble  BOJHBL.  CBOMCTBA  3JIEKTpOMAarHUTHBIX  BoJH.  [Ilkama
ANIEKTPOMATrHUTHBIX BOJIH. MCOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJII COTOBOU CBSI3U.
DnexkTpomMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOMCTBA CBETA.
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Jlabopamopnwie pabomul u onvimol.
1. M3yuyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIHI0 MOOMIILHOTO TelnedoHa.
Pa3gena 11. CBeToBbIe ABJICHHUS.



JIyueBass monenb cBera. Mcrounuku cBera. [IpsMonuHeiiHOe pacnpocTpaHeHue cBeta. 3aTMeHus CosiHna U JIyHBIL
OTtpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.
[Ipenomnenue ceera. 3akoH mpesnomieHus cBera. [lonHOe BHyTpeHHee oTpakeHue cBera. Mcrmoiab30BaHHE MOJIHOTO
BHYTPEHHETO OTPaYKEHHS B ONTUYECKUX CBETOBOAX.
JIunza. Xon mydeit B nuH3e. Ontuyeckas cucrema (poroammnapara, MUKPOCKOINA M TelecKomna. ['7a3 Kak onTtuyeckas
cucrtema. baM3opyKocTh U JalTbHO30PKOCTb.
Pasnoxenue 6enoro ceera B criektp. OnbiTel HetoTOHA. ClioKeHHE CeKTpallbHbIX [IBETOB. Jlucnepcus cBera.
Jemoncmpayuu.
[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenue n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTtuyeckuii CBETOBO/I.
Xox mydeii B cOOUparoIiei JInH3e.
XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.
[Tonyuenne nzo0pakeHU ¢ MOMOIIIBIO JINH3.
[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Moaens ri1asa.
11. Pa3noxenue 6emoro cBera B CIIEKT.
12. [lomy4yenue 6em0T0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomul u onvimol.
1. HccnepoBanue 3aBUCUMOCTH yTila OTPaKEHUs] CBETOBOTO JIy4a OT yrjia HaJeHHusl.
2. M3yuenune xapakTepUCTUK U300paKEHUS MIPEAMETA B TUIOCKOM 3€pKaJie.
3. HccnenoBaHue 3aBUCUMOCTH yTiia MPEJIOMIICHHS! CBETOBOTO JIy4a OT yIJia MaJieHUsl Ha TPaAHULIE «BO3AYX—CTEKIIO».
4. TlomyuyeHue M300paKEHUI C TOMOIIBIO COOMPAIOIIEH JTNH3BI.
5. OmnpeneneHure POKYCHOTO paCCTOSHUSL U ONITUYECKOW CUJIbI COOMPAIOIIEH JTUH3BI.
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6.
7.

OneITH IO Pa3JI0KCHUIO OeJoro CBETa B CIICKTD.
OnbITE IO BOCIIPUATHUIO IBETA ITPCAMCTOB IIPU UX Ha6J'IIOI[eHI/II/I 4Cpe3 OBCTOBLIC (l)I/IJ'H)TpBI.

Paznen 12. KBanToBble siBJIeHUS.

OnewiTel Pezepdopaa u nmanerapnast Mmojenb aroma. Mojiens atoma bopa. Mcnyckanue u moryionieHue cBeTa aToMOM.
KBanTel. JInHelyaTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, OeTa- u ramma-usnydenus. CTpoeHre aToMHOro siipa. HykiioHHast Mojiesib aTOMHOTO sijipa.
N3otonel. PannoaktuBHbIE npeBpamienus. [leproa nomypacmanga aTOMHBIX SIIEP.

SAnepHble peakiuy. 3aKOHBI COXPAHEHUS 3apSJ0BOTO U MACCOBOIO YHMCEN. DHEPTUs CBA3U aTOMHBIX sAniep. CBA3b MaccChl
v sHepruu. Peakuyu cuaresa u nenenus saep. Mcrounukn sHeprun CoaHua U 3BE37.

SnepHas sHepreTuka. JlelcTBrs paMOaAKTUBHBIX U31yYCHUN HA )KUBBIC OPTraHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CrexTphl pa3IMYHbIX Ta30B.

CnekTp Bogopoa.

HaGnronenue tpekoB B kamepe Buinbcona.

Pabora cuérunka MOHU3UPYIOLIUX U3TYyYCHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

Ha6nronenue CrutonHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.
HccnenoBanue TpEKOB: M3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY IyTH (10 poTOrpadusim).
N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1A IIIUI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAIOIINN MOYJTh IPEHA3HAYEH VISl CUCTEMATU3AIMN U 000O0IIEHUS MPEAMETHOTO COIePKAHUS
U ONBITA JCSITEIBHOCTH, MPUOOPETEHHOTO TPH W3YYEHUH BCETO Kypca (U3MKU, a TaKXKe JUIsl TOJATOTOBKH K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMeHY MO (pU3UKe I 00yJaroInXCsl, BRIOPABIIUX STOT yUeOHBIN TPEIMET.



IIpy u3ydyeHUM NAHHOIO MOZLYJIS PEATU3YIOTCA U CHUCTEMATU3UPYIOTCA BUIBI ACATEIBHOCTH, HA OCHOBE KOTOPBIX
o0OecrieunBaeTCs JOCTIDKEHUE NPEIMETHBIX M METANpeAMETHBIX IUIAHUPYEMBIX pE3yJIbTaTOB OO0y4deHUs, (OopMUpyETCs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOCHHE HAYUYHBIX METOJOB MCCIECAOBAHUS SBJICHUM NPUPOJBI U TEXHHUKHU, OBIIAJCHUE
YMEHUSMH OOBICHATh (PU3NUYECKUE ABJICHUS, IPUMEHSISI IOJyYEHHbIE 3HaHUs, pelIaTh 3a7a4d, B TOM YUCIIE KaU€CTBEHHBIE U
JKCIIEPUMEHTAJIbHBIEC.

[IpyHIMNIUATBHO AESTENBHOCTHBIM XapaKTep JaHHOTO pasfena peanu3yeTcs 3a CYET TOro, 4YTo OOyyaroluecs
BBITIOJIHSAIOT 33JJaHUsI, B KOTOPBIX UM IMPEIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUU PACIO3HABaTh U HAYYHO OOBSCHITh (PU3MUYECKHE SBICHHS B OKPYKAIOIIEH MPUPOIE U
IIOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHBIE METOJbl MCCIEAOBAHUSA (PU3MUECKUX SIBJICHUM, B TOM YHCIE A IPOBEPKU THUIIOTE3 U
ITOJTIyYEHHS TEOPETHUECKNUX BBIBOJOB;

OOBSACHATh HAyYHbIE OCHOBBI HamOoJiee BaKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTHMM, HampuMmep, MPaKTHYECKOro
WCTIOJIb30BaHUs PA3IMYHBIX UCTOYHUKOB DHEPTHM HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HSY‘IGHI/Ie (bI/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6HI€FO 06p330BaHI/I}I HAIIpaBJICHO Ha OOCTHKCHHC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06paBOBaTeJ'ILHBIX PE3YJILTATOB.

B pe3ynbrare uzyueHus: pU3NKU Ha yPOBHE OCHOBHOT'O OOLIEro o0pa3zoBaHus y oOydaromerocss OyayT cqpopMHUpOBaHBI

ciaeayromue JMIYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBJIICHHE UHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHHHU OOILECTBEHHO 3HAYMMBIX M 3THUYECKUX MPOOJIEM, CBSI3AHHBIX C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HaHHUE BaXHOCTH MOPAJIBHO--3TUYECKUX IPUHLUIIOB B JEATEIBHOCTH YUEHOIO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATHE AICTETUYECKUX KadyecTB (PU3MUEeCKOW HayKu: €€ TapMOHHUYHOTO TOCTPOEHHS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAYKM KaK MOIIHOIO MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI Pa3BUTHUSL TEXHOJIOTHIA,
BAKHEHUILIEN COCTABJIIOLIEH KYJIbTYpPBI;

— pa3BUTHE Hay4YHOH JII0003HATEIILHOCTH, MHTEPECA K UCCIIEI0BATEILCKOMN 1EeATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSI M 3MOIIHOHAJIBHOTO 0JIATONOIYYMS:

— OCO3HaHUE IIEHHOCTH 0€30MacHOro oOpa3a U3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUpPE, BaXHOCTU MPaBUI
0e30MacHOr0 MOBEAEHUS HA TPAHCIOPTE, HA JOpOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM O0OpPYIOBaHHEM B JIOMAlIHUX
YCIIOBHSIX;

— c(hOpMUPOBAHHOCTH HaBbIKA pedIeKCHH, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa y JIPYyroro 4eioBeKa;



e 6) TPyZIOBOIO BOCIIMTAHMS:

e — AaKTHBHOE y4acTHE B PEIICHUH MPAKTUYECKHUX 33Jlay (B paMKax CeMbH, 00pa30BaTEIbHOW OpraHU3alMK, TOPOIa, Kpas)
TE€XHOJIOTHYECKON U COLIMAIBHON HAIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YKCIE U (PU3UUECKUX 3HAHMIA;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO PO EeCcCHil, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTAIMs HAa MPUMEHEHHE HU3NUECKUX 3HAHUU JIJISl PEIICHMS 3a/1a4d B 00J1aCTH OKpYXKaIoleh cpeibl, MIaHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOXHBIX MOCIEACTBUN JJIs1 OKPYKAIOILLEH CPE/IbI;

e — OCO3HaHHUE IIOOATBHOIO XapaKTePa IKOJOTMYECKUX POOJIEM U ITyTEH UX pELICHUS;

e 8) aganTanum K N3MEHSIOIIMMCH YCJIOBUAM COLMATBHOM 1 PUPOJAHOM Cpeabl:

e — MOTPEOHOCTh BO B3aWMOJEHCTBUU MPHU BBINOJHEHUU HCCIECIOBAHUNA W TPOEKTOB (PU3MUECKOW HAIPaBIECHHOCTH,
OTKPBITOCTH OMBITY ¥ 3HAHUSIM JIPYTHX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO 1€ TEIHHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM UHuciie POpMYTUPOBATH UIECH, TOHSATHUS, TUIIOTE3bI O (PU3UYECKUX
00BEKTaX M SIBJICHHSIX

e — Oco3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKHU;

e — IJJAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3NUECKUX 3HAHUM;

e — CTpEMJICHUE aHAJIM3UPOBaTh W BBISABIATH B3aMMOCBS3M MPHUPOAbI, OOIIECTBA M SKOHOMHUKH, B TOM YHCIE C
UCIOJIb30BaHUEM (DU3UUYECKUX 3HAHUK;

e — OIIEHKA CBOMX JICCTBUH C YUETOM BIMSIHUS HA OKPYKAIOIIYIO CPEITY, BO3SMOXKHBIX TJI00aTBHBIX MTOCIEICTBHM.

METANPEAMETHBIE PE3YJIBTATHI

B pe3ynbrate ocBOoeHUs MporpaMmbl 1o (U3MKEe Ha YPOBHE OCHOBHOI'O OO0IIero o0pa3zoBaHus y oOydaromnierocst OyayT
chopMHpPOBaHb MeTamNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE ITO3HABATEIbHBIC YHUBEpPCAIbHBIC YYCOHBIC ICHCTBUA,
KOMMYHHUKATHBHBIC YHUBEPCAIbHbBIE YUeOHBIC IEHCTBUS, PETYISITUBHBIC YHUBEPCATbHBIC YICOHbIE IEHCTBUSI.



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eificCTBUSA

Ba3oBble Jiornyeckue aeiicTBHA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIMN, OCHOBAHUS JJIsl 0000IIEHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH Y MPOTUBOPEYMS B paccMaTpUBaeMbIX (DaKTax, JaHHBIX U HAOIIOJACHUSX, OTHOCSIINXCS K
(U3UYECKUM SIBIICHUSIM;

BBISIBIISITh TIPUUMHHO--CJICJICTBEHHBIE CBSI3U MPHU M3YYEHUU (PU3MUECKHUX SIBICHUW M IMPOIIECCOB, JIeNIaTh BHIBOJBI C
UCIIOJb30BAaHUEM JEAYKTUBHBIX W MWHIAYKTUBHBIX YMO3AKIIOYEHHM, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SX
(bU3UYECKHUX BEJIIMYUH,;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus yuyeOHOM (u3mdeckoi 3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB
penieHusi, BLIOOp HanboJiee MOIXO0SIIETO C YUETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKHe 1eCTBUSA:

UCIIOJI30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT TTO3HAHUS,

MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABJIEHHOMY TUIAHY OTBIT, HECIOXKHBIA (PU3NYECKHUIA IKCIIEPUMEHT, HEOOIBIIOE
UCCleI0BaHe (PU3UIECKOTO SIBICHUS;

OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OPMAIMIO, TOIYYECHHYIO B XOJI€ HCCJCJAOBAHUS WA
AKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHOTO HAOIIO/ICHUS, OMBITA,
MCCIICIOBAHMSI;

IIPOTHO3UPOBATh BO3MOXKHOE JIajbHEHIIICe pa3BUTHE (DU3UICCKUX IMPOIIECCOB, a TAK)KE BBIIBUTATh MPEATIOI0KCHHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSITh Pa3IMYHbIE METObl, MHCTPYMEHTHI M 3alpoChl MPHU MOUCKE U OTOOpe HH(pOPMAIMU WM JaHHBIX C
y4E€TOM MPEJIOKEHHON yueOHON (pu3nueckon 3a1auu;
aHAJIN3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUJIOB U (OPM MPEACTABICHUS;



CaMOCTOSITENIbHO BbIOMpATh ONTUMAIbHYIO (OpMY MpEACTaBlICHUs MHPOPMALUU U WIUTIOCTPUPOBATH pEIlacMbie
3aJla4y HECJIOXKHBIMU CXEMaMH, AHarpaMMaMu, HHOU rpadukoi U MX KOMOUHAIHSIMH.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHﬂ:

B XOJIe 0OCYXKJeHUsl y4eOHOro Marepuaia, pe3ysibTaToB J1abopaTOpHBIX padOT M MPOEKTOB 3a/laBaTh BOIPOCHI MO
CYILIECTBY OOCYXJlaeMOM TeMbl M BbBICKAa3bIBaTh MWJICH, HAIICJICHHbIE HA pEIICHUE 3aJaud W MOJJep>KaHue
OJ1arokenaTeaIbHOCTH OOIICHHUS,;

COTIOCTABIIATh CBOM CYXKICHHUS C CYXICHUSIMHU IPYTUX yYACTHUKOB JHAIIOTA, OOHAPYKUBATh Pa3InuUe U CXOJCTBO
MO3HUIIUM;

BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJUYHO TIPEJICTaBISATh PE3YJbTAThl BBIMOJIHEHHOTO (PU3WYECKOro OmbiTa (IKCIEPUMEHTa, HWCCIeI0BaHMUS,
MIPOEKTA);

MMOHUMAaTh M HWCIIOJIh30BaTh MPEUMYIIESCTBA KOMAaHIHONW M WHIWBHUIyAIBHOW PAaOOTHI MPH PEIICHUH KOHKPETHOU
(dusnueckon mpoOIeMbl;

NPUHUMATh TEJIM COBMECTHOM JESATEIHHOCTU, OPTaHU30BBIBATh JIEUCTBUS MO €€ JOCTUKEHUIO: PACTIPEICNISITh POJIH,
00CyX/1aTh MPOIIECCHI U PE3YJIHTATHI COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh Pa0OTHI, TOCTUTAs KAYECTBEHHOTO pe3yjIbTaTa IO CBOEMY HAIPAaBJICHUIO U KOOPAUHUPYS
CBOM JICUCTBUS C IPYTHUMH YJICHAMHU KOMaH/IbI,

OIICHMBATh KA4e€CTBO CBOETO BKJIaJla B OOMIMNA MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
YYaCTHHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYALMSIX, TPEOYIOIIUX AJIs PeleHUs] PU3NYECKUX 3HAHMI;
OpUEHTHPOBATHCSA B PA3JIMYHBIX MMOAXOAAX MPUHATUS PEIICHUHA (MHAUBUIAYAJIBHOE, MPUHATHE PEIICHHs B TPYIIIE,
MIPUHATUE PELICHUN TPYIIOi);



e CaMOCTOSITEJIBHO COCTAaBJIATh AJITOPUTM peElIeHUs (U3NYECKON 3aJauyd WM IUIaHA MCCIEAOBAHUA C YYETOM
MMEIOIIHXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh Mpe/jlaraéMble BApUAHThI PEIICHMIA;

e Jenath BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e J1aBaTh AJICKBAaTHYIO OLICHKY CUTYallN U IIpeJIaraTh IUIaH €€ U3MCHEHMUS;

e OOBSACHATH MPUYMHBI JTOCTHKEHUS (HEAOCTMIKEHMSI) Pe3yIbTaTOB JEATEIBbHOCTH, J1aBaTh OLIEHKY NMPUOOPETEHHOMY
OTBITY;

e BHOCHTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCJE B XOJ BBIIOJHEHUS (PU3NYECKOTO MCCIEIOBAHUS WM MPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBUINXCS CUTYallU, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

e CTaBUTh ce0s HAa MECTO JPYroro 4ejoBEKa B XOJE CIOpa WU JUCKYCCHHM Ha HayYHYIO T€MY, HOHMMaTb MOTHUBBI,
HaMEPEHUS U JIOTUKY IPyTOro;

e TIpU3HaBaTh CBOE MPAaBO HA OMIMOKY MPHU peuieHUuH (PU3NYECKUX 3a/lady UM B YTBEP)KICHUSAX HAa HAYYHbBIE TEMBI U
TaKO€ K€ IPaBO IPYyroro.

HPEIMETHBIE PE3YJIBTATDI

K xoH1y 0OyueHus B 7 Kjiacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JTOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y

oOy4Jaronmxcst yMEHUM:

e HCIONIb30BaTh MOHATHS: (PU3MYECKHE M XMUMHUYECKUE SIBJICHHUS, HAONIOJCHUE, JKCIEPUMEHT, MOJIelb, THUIIOTE3a,
€IMHULBI (U3MYECKUX BEJIWYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSIHMSI BemiecTBa (TBEpIOE, KHIKOE,
razoo0pa3Hoe), MEXaHHYeCKOe [BIKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TpaeKTopus,
paBHOJICUCTBYOIIAs cuiia, nedopMmanus (yrnpyras, IacTudeckas), HEBECOMOCTb, COOOIIAIOITUECS COCY/IbI;

e paznuuath sABICHUS (Muddy3us, TETIIOBOE IBMKEHUE YACTHUI] BEIIECTBA, PAaBHOMEPHOE IBMKCHHE, HEPABHOMEPHOE
IBUKEHHE, WHEPLIMsI, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHOW OChIO BpalleHUs, repeaaya
JaBJICHUS TBEPABIMU TeNaMH, XUAKOCTAMU U Ta3aMmH, aTMoc(epHOe IaBieHHe, IIaBaHWE Tell, MpEeBpalleHus



MEXaHUYECKOW IHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JTaHHOE
¢uznyecKoe sBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKHUX SIBICHHUU B OKPYXKAIOIIEM MHpE, B TOM 4Hcie (pU3nmueckue
SBJIEHUS B IPUPOJIE: MPUMEPHI ABUKEHHUS C PA3JTUYHBIMU CKOPOCTSIMH B KUBOW U HEKUBOM IPUPOJIE, JEHCTBUE CUIIBI
TPEHUsSI B MPUPOJEC U TEXHUKE, BIMSHUE aTMOC(HEpPHOro JTaBJIEHUS HA KMUBOM OpraHu3M, IUIaBaHUE PbIO, phlYarv B
TEJIe 4YeJIOBEKa, MPU 3TOM NEPEBOAMTH IMPAKTUUYECKYIO 3a/ady B y4eOHYIO, BBIIEISATh CYIIECTBEHHBIE CBOWCTBA
(npusHaku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh W3YUYEHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBJICHHS, UCIONb3Ys (PU3NYECKHE BETUYHHBI (Macca, 00bEM,
IUJIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHsS CKOPOCTh, CWJIA YIIPYIOCTH, CUJIA TSYKECTH, BEC TEJa, CUIIA
TpPEeHUs, JaBieHHE (TBEPAOrO Tema, >KUIKOCTH, ras3a), BbITAIKUBAIOIIAS CHJIA, MEXaHMYeCKas paboTa, MOIIHOCTb,
IJIEYO CHJIbI, MOMEHT CHJIbL, KO3(P(UUIHUEHT MOJE3HOro JACHCTBUS MEXaHW3MOB, KMHETHUYECKas M IMOTEHIUAIbHas
SHEPrus), MPU ONMHMCAHUM MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICT MCHOJb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
eAVHUIBI (PU3UYECKUX BEIMYUH, HAXOJIUTh (POPMYJbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEITUUYMHY C JIPYyTUMU
BEJIMYMHAMU, CTPOUTH I'paUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIIUYMH;

XapaKTepU30BaTh CBOMCTBA Ted, (PU3NYECKUE SIBICHUS M MPOLECCHI, UCIONb3Yys IpaBUJa CIOKEHUS CUJl (BIOJb
oJHOM TIpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena, TpaBUJIO paBHOBecHs phiuara (OJI0Ka), «30JI0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHWYECKOM SHEPIrHH, MPU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (U3NYECKUE SIBJICHUS, MPOLECCHl M CBOWCTBA T, B TOM YHUCIE M B KOHTEKCTE CHUTYyallUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISITh MPUYUHHO--CIEICTBEHHbIE CBA3H, CTPOUTH OObsICHEHHE U3 1-2
JIOTUYECKHUX IIIaroB C Omopod Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MYECKUX SBICHUM, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

peliath pacuéTHble 3a1a4u B 1—2 NeiCTBUS, UCTIONB3Ys 3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKIE BEIHMUNHBI:
Ha OCHOBE aHaJlh3a yCJIOBUS 3aJlauM 3alHChIBaTh KPATKOE YCIOBUE, TIOJCTABIATh PU3NUECKUE BEINIUHBI B (DOPMYJIIbI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHbIC JIAHHbIE, HEOOXOAMMBIE [UJIi pEHIeHUs 3aJady, OIEHUBATH
PEATUCTUYHOCTD MOJyYeHHON (DU3NYECKON BEIMUMHBI;



pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (GU3HYECKUX METOJIOB, B ONIMCAHUH HCCIIEIOBAHNUS
BBIZICISITh TIPOBEPSEMOE TPEANOJIOKEeHUE (TUNOTE3y), pa3iudyaTh W WHTEPIPETUPOBATH TOJYYCHHBIA pe3yibTarT,
HaXOJIUTh OMMOKH B XOJI€ OTIBITA, IeJIaTh BEIBOJBI IO €T0 pe3yiIbTaTaMm;

NPOBOJUTH OMBITHI 0 HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WU (DU3MYECKUX CBOHCTB Tel: (HOpPMYyIHpPOBAThH
IpoBepsieMbIe TPEATIOI0KEHUS, COOUPaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, 3alMCHIBATh X0 OIBITA U
(bopMyIMpOBaTH BHIBOIBI;

BBITIOJIHATh TIPSMBIE W3MEPEHHS pACCTOSHUS, BPEMEHH, MacChl Tela, 00BhEMa, CHIBI W TEMIEPATyphl C
WCITOJIb30BAaHUEM AaHAJIOTOBBIX M ITU(GPOBBIX MPHOOPOB, 3aMMCHIBATh IMOKAa3aHUS MPUOOPOB C YUETOM 3aJTaHHOU
a0COIOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH HUCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOW BETUYUHBI OT JIPYroil C HCIOIb30BAaHUEM MPSIMBIX
M3MEPCHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO ABMXKYIIETOCS Tejda OT BPEMEHHM IBIDKCHUS Tea, CUJIBl TPCHHUS
CKOJILKCHHS OT Beca Tejla, KayecTBa 0OpaOOTKM MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHS OT TUIOIIAIN
COTIPUKOCHOBEHHSI TEII, CUJIBI YIIPYTOCTH OT Y/UTHHEHUS MPY>KUHBI, BRITATKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOU
YacTH TeJla U OT INIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU OT MNIOTHOCTH TeJa, OT TIYOMHBI, HA KOTOPYIO MOTPYKEHO
TEJ0, YCIOBUM TUTABAHUS TEJ, YCIOBUNM paBHOBECHs pbluara M OJIOKOB), y4aCTBOBaTh B IJIAHUPOBAHHH Y4€OHOTO
HCCJICIOBAaHMS, COOMpPATh YCTAaHOBKY M BBINIONHATh HM3MEPECHHS, CICAysS NPEIJI0KCHHOMY IIIaHy, (DUKCHPOBATH
PE3yNbTATHI MOTYYECHHON 3aBUCUMOCTH (PM3MUYECKUX BEIIMYWH B BHUJC MPEIJI0KCHHBIX TaOIUI] U TpapHUKOB, IeIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0OBaHMUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA YKUAKOCTH M TBEPAOTO TeJa, CUja
TPEHUS CKOJIbKEHUS, TABJICHUE BO3/IyXa, BHITAIIKMBAIOIIAS CUJIA, JICHUCTBYIONIAs HA TIOTPY>KEHHOE B KHUIKOCTH TEJIO,
KO3 (DHUIMEHT TOJIE3HOTO JCHCTBUS MPOCTHIX MEXAHU3MOB), CICAYS MPEII0KEHHON HHCTPYKITUH: TTPH BBITOTHCHUH
U3MEPEHUN COOMPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY M BBIUYMCIISATH 3HAUCHUE NCKOMOM BEJTUYMHBL

coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPH paboTe ¢ 1ab0paTopHBIM 000PYI0BAHHUEM;

yYKa3bIBaTh TPUHIMUIBI JIEACTBUSI TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETpP, JIUHAMOMETP,
COOOINAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN 1 HETIOJABIKHBIN 00K, HAKIIOHHAS TJI0CKOCTH;



e XapaKTepU30BaTh IIPUHLMIIBI AEHCTBHS U3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C ONOPOM HA UX ONMUCAHUS
(B TOM d4Hcne: MOAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCIOJIb3YS 3HAHUS O CBOMCTBAX (DM3MYECKUX SBJICHUA U HEOOXOIUMEBIE (pr3nyecKkue
3aKOHBI U 3aKOHOMEPHOCTH;

e IIPUBOJIUTH MPUMEPHI (HAXOAUTH UH(POPMALIMIO O IPUMEPaX) MPAKTUUECKOTO UCHOIb30BaHUS (PU3NUECKUX 3HAHUU B
MOBCEIHEBHOM JKM3HMU g oOecriedeHusi Oe30lacHOCTH MpU OOpallleHuu ¢ MpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJOTMYECKOT0 MOBEJECHUS B OKPY KaIOILIEH Cpee;

e OCYIIECTBIIATh OTOOP UCTOYHUKOB MH(pOpManuu B MIHTEpHETE B COOTBETCTBUHU C 33JJaHHBIM MOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLIMXCA 3HAHUM M MyTEM CPaBHEHMs PA3IMUYHBIX HMCTOYHMKOB BBIACIATH MHPOpPMAILMIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

e HCIOJb30BATh NPU BBINOJHEHUU YYEOHBIX 33JlaHUN HAYYHO--TIONMYJIAPHYIO JIUTEpPaTypy (PU3UUECKOTO COACPKAHUA,
CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BIaeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIC KpAaTKHWE MUCHbMEHHBbIE W YCTHBIE COOOIEHHS HAa OCHOBE 2—3 HMCTOYHUKOB HMH(pOpManuu
(u3nyecKkoro coaepkaHus, B TOM uucie NMyOJIMYHO JenaTh KpaTKUe COOOIIEHHS O pe3yJbTaTaX MPOEKTOB WIIH
y4eOHBIX HCCIEOBaHUM, MPU 3TOM TI'PAMOTHO HCIOJIb30BATh M3YUYEHHBINM MOHATUWHBIN amnmapar Kypca (QU3MKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALUEH;

e IIpYU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUMN pacHpenessTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33JjauaMu, CJICAUTD 32 BBHITIOJHEHUEM IJIaHa ACHCTBUIA, aleKBaTHO OLEHUBATh COOCTBEHHBIIN BKIIA[
B JI€ATEIBLHOCTb IPYIIIbI, BEICTPAUBaTh KOMMYHHKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIHX.

K xoH1y oOyuenus B 8 kiiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JTOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y

oOy4Jaronmxcst yMEHUM:

e HCHOJB30BATh NOHATHS: Macca W pa3MEPbl MOJIEKYJ, TEIUIOBOE JABMKEHHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BEUIECTBA, KpUCTAUIMYECKHE M amMop(HBbIE Teja, HACHIIICHHbI M HEHACHIIICHHBIM Map, BIaKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSs DHEPIWs, TEIUIOBOM JBHUraTelb, 3JIEMEHTApHBIA JJIEKTPUYECKUN 3apsi,
AIEKTPUYECKOE I10JI€, IPOBOJHUKYU U TUDJIEKTPUKH, TOCTOSIHHBIN JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;



paznuyaTh SBJICHUS (TEIUIOBOE pAcIIUPEHUE U CKaThe, TeIvionepenadya, TEIUIOBOE paBHOBECHE, CMaudMUBaHUE,
KaMWUISIpHBIC SIBJICHUS, HWCMApeHWe, KOHACHCAIWs, IUIaBJICHHE, KpUCTaUTM3anus (OTBEpJEBaHHE), KHUIICHUE,
Teruionepenaya (TEIIONPOBOAHOCTh, KOHBEKIIMS, H3Iy4YCHHE), JJIEKTpU3alus TeJ, B3aWMOJCWUCTBHE 3apsJoB,
JEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBUE MAarHUTOB, ACHCTBUE MarHUTHOTO TOJIS Ha
POBOJHUK C TOKOM, 3JEKTPOMArHUTHAS MHIYKIUS) MO0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHUE HM3YYEHHBIX (DU3UYECKUX SBJICHHA B OKPYKAIOIMIEM MHPE, B TOM YHCIE (PU3HUCCKHEC
SBJICHHSI B TIPUPOJIC: TIOBEPXHOCTHOE HATSKEHUE M KANWUIAPHBIC SBICHHS B MPUPOJE, KPUCTAIBI B TPHUPOJC,
uznyuenne ConHila, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
ANIEKTPUYECKUE SIBIICHUS B arMmocdepe, HIEKTPUUECTBO >KUBBIX OPraHU3MOB, MArHUTHOE IOJie 3eMiu, apend
MTOJTFOCOB, POJIb MAarHUTHOTO TIOJIS IS KM3HU Ha 3eMJie, TIOJIAPHOE CUSHUE, TIPU 3TOM TNEPEBOIUTH MPAKTHUCCKYIO
3a/1a4y B y4eOHYI0, BBIJIEIAThH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKU) (PU3NUECKUX SIBJICHUI;

OMKCHIBATh M3YyYCHHBIC CBOWCTBA TEI M (PU3MUCCKHE SIBJICHUS, MCIONB3Ys (PU3NUYECKHE BEIMYWHBI (TEMIIepaTypa,
BHYTPEHHSISI DHEPIHs, KOJUYECTBO TEIUIOTHI, y/AENIbHAas TEIJIOEMKOCTh BEIIECTBA, yJeNbHAs TEIIOTa TUIABJICHMUS,
ylenbHas TeIioTa mapooOpa3oBaHus, yACNIbHAs TEIIOTa CrOpaHHs TOIUTMBA, KOAXM(HUIIMEHT MOJE3HOTO JIEHCTBUS
TEIJIOBOW MAITMHBI, OTHOCHUTEIbHAS BIAKHOCTH BO3MyXa, JJICKTPUUECKHH 3apsiji, CHJIa TOKa, SJEKTPUUICCKOE
HaIpsDKEHUE, COTPOTUBIICHHWE TMPOBOJHMKA, YACITBHOE CONPOTHBICHHWE BeEIIecTBa, paboTa W  MOITHOCTH
ANEKTPUYECKOTO TOKA), MPU OINWCAHUU TPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT HUCIOJIb3yeMbIX BEITUYHH,
0003HaueHUA W CAWHUIBI (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIONINE JaHHYIO (DU3UYECKYIO
BEIIMYUHY C JPYTUMU BEJIUIHMHAMH, CTPOUTH rpadKi H3yUYCHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEIMUNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBICHUS U TPOIECCHl, HWCIOIb3YsSd OCHOBHBIC ITOJIOKCHHUS
MOJICKYJIIPHO--KMHETHYECKOW TEOPUM CTPOSHHUS BEIIECTBA, MPUHIIMIT CYMEPITO3UIHHN IOJeH (Ha Ka4yeCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHHs 3apsina, 3akoH Owma nis ydacTka menu, 3akoH JIkoyms—JIeHia, 3akoH coxpaHEHUs
SHEPTUH, TIPHU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMATUYECKOE BhIPAKEHNUE;
OOBACHATH (hU3MYECKUE TMpOIecchl M CBOWCTBA Te€Jl, B TOM 4YHUCIE W B KOHTEKCTE CHUTyalul
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh MPUUMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH OObSICHEHHE U3 1-2



JIOTUYECKUX IIAaroB C OMOpoll Ha 1—2 HM3y4YEHHBIX CBOMCTBAa (PU3WYECKUX SABJICHUM, (PU3MUECKHX 3aKOHOB HWITU
3aKOHOMEPHOCTEM;

permaTh pacuéTHbIE 3a/1a4i B 2—3 NEUCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIONTNE (DH3NICCKUC BEIIMUNHBI:
Ha OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3allMCHIBATH KPAaTKOE YCIIOBHUE, BBISBISATH HEIOCTATOK JAHHBIX NJIs PEUICHUS
3a/layd, BBIOMpaTh 3aKOHbI U (OPMYJIbl, HEOOXOIUMbIEC IJisi €€ pelleHUs, MPOBOAUTH PacyEThl U CPABHUBATh
MOJIYYCHHOE 3HaUCHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMHU;

pacro3HaBath OpPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIUA (PU3HMYECKUX METOJ0B, HCIOJb3YysS OMNHCAHUE
WCCJICIOBAHUS, BBIICISTh MPOBEPAEMOE TMPEANOJIOKECHUE, OLECHUBATHh NPABWIBHOCTh NOPSAKA IPOBEACHUA
VICCIIEIOBAHUS, 1€JIaTh BBIBOJBI,

IIPOBOJIUTH OTBITHI IO HAOIIOIEHUIO (PU3MUECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TeN (KalWJUISIPHBIC SIBIICHUSA,
3aBUCUMOCThH JIaBJICHHUS BO3yXa OT €ro o0bhEéMa, TeMrepaTypbl, CKOPOCTH Ipollecca OCThIBAaHUS U HArpeBaHUS MPU
M3JIy4EHUHM OT I[BETa W3JIydaroiiei (MorJomiaroiieii) NOBEPXHOCTH, CKOPOCTh HUCHApEHUs] BOJABI OT TeMIIEpaTyphbl
KUJIKOCTA M TIUIOMAAA €€ TIOBEPXHOCTH, OJJEKTpU3alys TEI W B3aUMOJICWCTBHE JJIEKTPUUYECKUX 3apsioB,
B3aUMOJICMCTBUE IMOCTOSIHHBIX MArHUTOB, BU3YaJIM3allMsl MAarHUTHBIX I10JIEM IIOCTOSHHBIX MAarHUTOB, JIEHUCTBUSA
MAarHMTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWTa, CBOMCTBA JJICKTPOABUIATENS MOCTOSHHOIO
TOKa): (hOpPMYyJIMPOBATH MPOBEPSIEMbIC MPEINOI0KEHUS, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000OpYA0BaHUS,
OTHUCKIBATH XOJ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATH NPSIMBIE U3MEPEHHSI TEMIIEPATYPBI, OTHOCUTEIBHOW BIIAXKHOCTU BO3JyXa, CUJIbl TOKA, HAIPSIKEHUS C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M TATYMKOB (DU3NYECKUX BEIMYMH, CPABHUBATH PE3YIbTAThl U3MEPEHUM C
y4€TOM 3aJIaHHON aOCOJIOTHOM MOTPEITHOCTH;

MPOBOJIUTH HMCCJIEAOBAHUE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BETUYUHBI OT JPYrod C HCIOJB30BAaHUEM MPSIMBIX
U3MepeHui (3aBUCHMOCTh CONPOTUBIICHUS IPOBOJIHUKA OT €T0 JUTMHBI, IUIOMIAAN OTIEPEYHOT0 CEUCHUS U yACIBHOTO
COITPOTHUBIIEHUS BEIIECTBA MPOBOJHHUKA, CHJIBI TOKA, HAYIIETO YE€PE3 MPOBOJHUK, OT HAINPSLKEHUSI HA MTPOBOJHHUKE,
HCCIIEIOBAHUE TOCJIENOBATENBHOTO U MapaJUIeIbHOTO COEIMHEHUN MPOBOJHUKOB): IUIAHUPOBATH HUCCIEAOBAHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATh HM3MEPEHUs, CJeAys MPEUIOKEHHOMY IUIaHy, (PUKCHUPOBATHb pE3yIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH B BUJIE TaOJIUIl U TpadUKOB, I€JaTh BEIBOBI IO pe3yjIbTaTaM UCCIEeI0BaHuUS;



IPOBOJUTH KOCBEHHBIE H3MEpEHUs (HU3MUECKUX BEIWYMH (ylelbHas TEIUIOEMKOCTh BELIECTBA, COIMPOTUBIICHUE
MPOBOJHMKA, padOTa U MOIIHOCTh AJIEKTPUIECKOTO TOKA): INIAHUPOBATH U3MEPEHUS, COOUPATH SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAys MPEAI0KEHHOW NHCTPYKLNH, U BBIYUCIATH 3HAYCHUE BETUUNHEI;

coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MacHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000PYI0BAHHUEM;

XapaKTepHU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MTPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI HA UX OMHUCAHUS
(B TOM 4HcCle: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MHapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUHK
ANEKTPUYECKOM SHEPIruu, 3SJIEKTPOOCBETUTENbHbIE NPHOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE TPEAOXPAHUTENH, DIEKTPOMATHUT, SJCKTPOABUTATENh TOCTOSHHOTO TOKa), MCIONB3Ys 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIbHBIE MPUOOPHI MO CXEMaM U CXEMaTUYHBIM
pUCYHKaM (PKHUIKOCTHBI TEPMOMETp, TEPMOC, TICHXPOMETP, TUTPOMETp, IBUTATEIh BHYTPEHHETO CrOpaHws,
AJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBI JJIEKTPUYECKHX IIeTeld C TMOCIeIOBATeIbHBIM M MapaJUICIbHBIM
COETMHEHNEM DJIEMEHTOB, pa3ndasi YCIOBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUICCKUX LIETICH;

PUBOJUTH IPUMEPHI (HAXOIUTh HHGOPMAIINIO O MPUMEPaX) MPAKTUIECKOTO UCTIOIb30BaHUs (PU3UUECKUX 3HAHHUM B
MOBCEAHEBHOM JKM3HU i oOOecredeHus Oe30MacHOCTH TMpu  OOpalieHuH C NpubopaMu U TEXHUYECKUMU
YCTPOMCTBaMH, COXPAHEHHS 3I0POBbS U COOTIOICHNUS HOPM KOJIOTHYECKOTO TIOBEJICHHUS B OKPY KaIOIIEH Cpe/Ie;
OCYIIECTBIISITh MOUCK MH(MOpManuu (PU3NIECKOro cojepkaHus B VMHTepHETe, HA OCHOBE WMEIONIUXCA 3HAHUN U
MyTEéM CpaBHEHUS JOTOJHUTEIIbHBIX UCTOYHUKOB BBIJEIATH HH(POPMAIHIO, KOTOpas SBISETCS MPOTUBOPEUUBON WU
MOKET ObITh HEIOCTOBEPHOM;

WCIIOJIH30BATh MPHU BBIMOTHEHUHN yU4E€OHBIX 3aJaHUN HAYYHO--TIOMYJSIPHYIO JUTEPATYPy (PU3MUECKOTO CONEp KaHMUS,
CTIpaBOYHBIC MaTepUaibl, peCypchl ceTn MHTepHET, BIafeTh mpuéMaMu KOHCTICKTUPOBAHUS TEKCTa, peoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpPATKHUE YCTHBIE COOOIIeHHs, 00001mas WHPOPMAIMIO U3 HECKOJIBKUX
HMCTOYHUKOB (DU3UYECKOTO COACpP)KAHWSA, B TOM YHCIE IMyOJMYHO MPEACTABIATh PE3yJbTaThl MPOCKTHOM WU
UCCJIeI0BATENLCKON JIEATEIbHOCTH, PU 3TOM T'PAMOTHO MCIOJb30BaTh M3Y4YEHHBIM MOHSATHHHBIA amnmapar Kypca
(bU3HUKHU, COMPOBOXK/IATh BHICTYIJICHUE MPE3CHTALINEH;



TemaTHuyeckoe NVIAHUPOBAHUE 7 KJIaCC

HaszBanue paznena

KoanuectBo yacos

du3uka u (QuU3MYEeCKHe METONbl W3YyYeHHUs | 5 4acoB
TIPUPOJIBI

[lepBoHavasibHble  CBEICHHSI O  CTPOCHHUM | 7 4acoB
BEIECTBA

BzaumopeiictBue Ten 21 gac
JlaBiieHre TBEPBIX TEJl, dKUJIKOCTEH U ra30B 18 yacoB
PaboTa 1 MOITHOCTB. DHEprus - 13 yacoB
O6o0mmaromiee MOBTOPECHHE 4 gaca

TeMaTnuyeckoe MIaHMPOBaHue 8 Kiace

HaszBanue paznena

KonmnyectBo yacoB

TernnoBbie SIBICHUS

20

3HeKTp0MaFHI/ITHI>I€ ABJICHUA

29

OnTHyeckue ABJICHUS

19

TemaTnveckoe nNjaHupoBanue 9 Kiace

Haspanue paznena

KomnunuectBo yacoB

MexaHn4eckoe JBHKEHUE. 19
3aKOHBI ABMKEHHUS U CUJIEL. 19
3aKOHBI COXPAHEHUsSI B MEXAHHUKE. 15
MexaHnueckre KoneOaHusl M BOJTHBI. 12
ATOM M aTOMHOE SIPO. 12
CrpoeHue u 3Bomtonus BeeneHHon. 4

[ToBTOpenue kypca husuku 7-9 K. 21




Pasnen 4. KanennapHo-reMaTnyeckoe IUIaHNPOBaHMe. 7KJIacce

Ne KonuaecTBo HaumeHoBaHue pa3aesa JdomamHee Jlama nposedenusn
n/n NporpaMmel. 3ajaHue
4acoB naan dhaxm
Tema ypoka.
Du3uka u pusnyeckue MeTOAbI H3YUYECHHUS] IPUPOABI - 5
1. 1 @du3KKa - HayKa 0 PUPoJe §1 cp.3-5
Habnronenust u onbitel. Pusn-
2. 1 4yecKHe Benu4yuHbl. M3MmepeHue § 2-4ctp.5-11 ymop. Ne
(hM3UIEeCKUX BETMINH. 1(1)
Jlaboparopnas pabora Nel:
3. 1 «Ormpenenenne HeHb! AeICHUS [ToBTOpUTH: §4 CcTp. 8-
HU3MEPUTENHFHOTO MpHOopay. 11 JL.p.Nel ctp.202
TOYHOCTh U MOTPEIIHOCTh
4. 1 n3MepeHnid. Haydansie MeTonsl
MO3HAHUSA §5 crp.13-15
5 1 ®usnka U MUp, B KOTOPOM MBI
) KHUBEM § 6 ctp.15-19
IlepBoHayajibHbIE CBEJEeHNUs 0 CTPOEHHH BelnecTBa - 7
6. 1 Ctpoenue BemecTBa. MOJIEKYIIBI § 7 -8 ctp.21-25
7 1 Huddysus B razax, KUIKOCTIX U
) TBEPJBIX TENaX § 9-10 cTp.25-29
3 1 B3anMHoe nputskeHue u § 11 cTp.30-33 yop. Ne
: OTTaJIKUBAHUE MOJICKYII 2 (1-2)
9 1 JlaGopatopHas paboTa Ne2: IToBTOpUTH: §4-5 CTP.
) «M3mepenne obbeMa Tenay 8-15 JL.p.Ne2 ctp.206
10. 1 Arperatsble coctosHus BemectBa | §12 crp.33-396
1 1 [ToBTOpHTSE: § 7-12
) CrpoeHue BelecTBa ctp.21-35
12 1 IToBTopurts: § 7-12
) Crpoenue BemecTa ctp.21-35
B3aumopeiictBue Tea - 21 4
13. 1 MexaHn4decKkoe IBUKEHUE. § 14 cTp.40-43
14 1 PaBHOMEpHOE U HEpAaBHOMEPHOE § 15-16 cTp.43-49 ynp.
‘ nBrkeHue . CKopocTb Ne 4 (1-2)
Pacuer mytu 1 Bpemenu § 17 cTp.49-51 ymp. Ne
15. 1
JIBUOKCHUS 5(1-2)
16. 1 B3aunmopeiictBue ten. Mnepuus § 18-19 cTp.51-56
17 1 § 20-21 cTp.56-60 ynp.
: Macca teina. Ne 6 (1-2)
JlaGopatopHas padoTa Ne3: IToBTopuTh: §20-21
18. 1 «M3mepeHne Maccel Ha cTp.56-60 JL.p.Ne3
PBIYKHBIX BECAX» cTp.204
19 1 § 22 cTp.60-65 ymp. Ne
ITnoTHOCTH BellecTBa 7 (4-5)
JlaGopatopnas pabota Ned: [ToBTOpHTSE: §§ 22
20. 1 «OrmpeneneHne MIOTHOCTH cTp.60-65 JI.p.Ne4
TBEPAOTO TeJay ctp.207
Pacuer maccer 1 06beMa Tena 1mo § 23 cTp.65-67 ymp. Ne
21. 1
€r0 TIOTHOCTH) 8 (2-3
Pacuer maccel 1 00beMa Tena 1Mo IToBTOpuUTE: § 29-23
22, 1
€ro TIOTHOCTH cTp.56-67
23. 1 Cuna. Cuna TsKecTH § 24-25 cTp.67-71
Cuna ynpyroctu. 3akoH I'yka. § 26; 31 cTp.71-74;
24, 1
JuHamomerTp. cTp.84-87
IToBTOpHTE: §26; 31
25. 1 Jlaboparophnas pabota Ne5: ctp.71-74; crp.84-87

«['papmynpoBanue npy>KUHBI

JL.p.Ne§ c1p.208




§ 31 c1p.87-90 ymp. Ne

26. 1 PaBHOzelCcTBYOIIAS CHITA 11(1-2)
27. 1 Bec tena. HeBecomocTh § 27-29 cTp.74-84
28. 1 Cuna tpenus. TpeHue nokos § 32-33 cTp.90-94
29 1 JIBI>KeHHE M B3aUMOJICHCTBHE.
: CuIibl BOKPYT Hac § 34 c1p.94-96
JIBrmxeHre 1 B3aMMOJCHCTBHE. IToBTOpUTE: § 24-34
30. 1
Cusl BOKpYT Hac cTp.67-96
Pemenue 3anaud no teme IToBToputs: § 16-34
31. 1 s
«BzaumonencTeue Tem» ctp.44-96
KontponbsHas pabora mmo Teme IToBTOpUTE: § 14-34
32. 1 o
«BzaumoneicTBue TEI» ctp.40-96
JBrm>xeHue u B3auMoJeNCTBUE IToBToputs: § 14-34
33. 1
(ypok-mipe3eHTanms) cTp.40-96
JdaBJjieHne TBepPAbIX TeJl, })KUJAKOCTeH U ra3oB - 18 u
34 1 § 35 cTp.100-103 ymp.
: JaBnenue No 12 (3-4)
35 1 Crioco0b! yMEHBIIICHUS U
’ YBEJIMUCHMUSI 1aBJICHUS § 36 ctp. 103-105
36. 1 JlaBnenue raza § 37 cTp.40-43
37 1 JlaBneHue B )KUAKOCTSAX U Ta3ax.
: 3axon [lackans § 38 cTp.40-43
Pacuer gaBneHus )KUaKOCTH HA § 40 cTp.116-120 ynp.
38 1
JTHO M CTEHKH cOoCyia Ne 15 (1-2)
39 1 Coo011aromnuecs: CoCy/Ibl § 41 c1p.120-123
Bec Boznyxa. ATmMochepHOe § 42-43 cTp.123-128
40 1
JTABJICHUE yrp. Ne 18 (1)
§ 44=45 c1p.128-135
41. 1 Nzmepenue armochepHoro yop. Ne 19 (2) ymp. Ne
JaBieHusl. bapomerpel 21 (2-3)
4 1 W3mepenue napnenus. MaHo-
: METPBI § 46-47 cTp.135-139
43 1 [opiraeBoit skuakocTHbI Hacoe. | § 48-49 cTp.139-144
: I'unpasnnyeckas MaHa ymp. Ne 22 (1-2)
44 1 § 50-51 ctp.144-151
: ApxumenoBa cua. yrp. Ne 24 (3-4)
JlaGoparopHas padota Ne6
45 1 «OmnpeneneHue BhITAIKUBAOIICH [oBTOpHTE: § 50-51
’ CWJIBL, AEUCTBYIOIIEH Ha MO- ctp.144-151 JL.p.Ne6
IPY>KEHHOE B XKHUJIKOCTh TEJIO» ctp.210
46 1 § 52-54 crp.151-160
) [InaBanue Te. ymp. Ne 25 (5)
JlaGopartopnas paGora Ne7 [ToBTOpHTSE: § 50-54
47. 1 «BrIsicHEeHNEe yCIIOBUH MIaBaHUS ctp. 144-160 JL.p.Ne7
TeJ B XKUAKOCTU» ctp.211
Pewienue 3anau no teme «/laBmne-
48. 1 HUE TBEPABIX TEJ, KUIKOCTEH 1 [HoBTOpHTH: § 35-43
ra3oB» ctp. 100-128
Pemienue 3anau no teme «/laBne-
49. 1 HUE TBEPABIX Tel, )KUIKOCTEN U IToBTOpuTs: § 43-54
Ta30B» ctp. 128-160
KonTponbHas pabora mo Teme
50. 1 «/laBneHune TBepAbIX TeN, kuaAKo- | [ToBToputs: § 35-54
CTEH U ra3oB» ctp. 100-160
51 1 § 55 cTp.163-165 ymp.
: Mexanndeckas padoTa Ne 28(3-4)
PaGora u MomiHOCTB. JHeprus - 13 4
52. 1 | Mouocts | § 56 cTp.166-170 ymp.




Ne 29 (1-2)

53. IIpocTele MEXaHU3MBI § 57 ctp.170-172
54. MoMmeHT cuiibl. Peiyaru. § 58-60 cTp.172-180
[ToBTOpHTH: § 58-60
55.. JlaGoparopnas padora Ne§ ctp.172-180 JL.p. Ne 8
«Y CITOBHS PAaBHOBECHS phIyara» cTp.213
56. Bbioku § 61 cTp.180-182
57. «30JI0TO€ MPABUIIOY» MEXAHUKHU § 62-64 cTp.182-190
58 Koa¢dPuuuent noneznoro aei-
: CTBHS § 65 c1p.190-192
59 Oneprus. Kunernueckas u 1mo-
: TEHIUAJIbHAs] DHEPI U § 66-67 cTp.192-197
60. [IpeBpanieHus SHEPTUU § 68 ctp.197-200
Pemenwue 3anau mo teme «Pabora | IloBroputs: § 55-61
61.
W MOIITHOCTb. DHEPTHD» ctp.163-182
62 Pemrenne 3amau mo teme «Pabora | I[loBToputh: § 61-68
: Y MOITHOCTb. DHEPIus» ctp.182-200
63 Konrtponbhas pabora o Teme [ToBTOpHTH: § 55-68
) «Pabota u MmomHOCTE. DHEprus» | ctp.163-200
64 ®usuka U MUp, B KOTOPOM MBI [ToBTOpHTS: §
: JKUBEM 29ctp.79-84
O6o00maniee NoBTopeHue - 4 4
65 [loBTOpHTE: § 35-54
: Pemenue 3amau ctp.100-160
66 [HoBTOpHTH: § 55-68
: Pemenwne 3amaq ctp.163-200
67 [ToBTOpHTH: § 35-68
Wroropasi KOHTpOJIbHAS paboTa ctp.100-200
68. [ToBTOpHTH: § 35-68

Perenue 3agay

ctp.100-200




Pasznen 4. KanennapHo-reMaTuuyeckoe IiiaHMpoBaHue. 8 Kiace

[ara Jara
Komuuecr | MPOBEICHUS | IPOBEICHHS
Ne | Tema ypoka JlomamHee 3ajaHue
BO HACOB | (mjapmpyem | (daxTHueck
as) ast)
TenyoBbIe IBJIeHUS
V:§1;3: Ne 1.14, 1.18, 1.20,
1 | Buyrpennss sueprus | 1 1.29.
Temneparypa. Buasl V:§2;3: Ne 2.16,
2 | Temonepenayn 1 0.23,2.33, 2.34, 2.48
Y aenbHas V:§3;3: Ned.12, 4.28, 4.35,
3 | TEIIOEMKOCThD 1 4.41, 4.47
V:§3;onucanue . p.Ne 1
«M3mepeHue ynenbHon
TEIJI0EMKOCTH BemecTBay; 3:Ne
4 | Peurenne 3amad. 1 4.18, 4.31,4.44, 4.50
JL.P.Nel «M3mepenue
YAECIbHOU
TEIIOEMKOCTHU
5 | BemecTBay. 1 3: Ne 4.34, 4.38, 4.42, 4.49.
O06o0maromuii ypok
10 TeMe V:mnosr. § 1—3; T:
«KommuecTBo MIPOCMOTPETH PEIICHUE 3a/1a4 1O
6 | TEIIOTHIY. 1 TeMe «KoH4ecTBO TEIIOTEIY.
K.P.Nel mo teme
«KommuecTBo Ter-
7 | IOTEIY. 1
DHeprus TOMINBA.
VaenpHas Temiora
8 | cropanus 1 V:§4(m 1); 3: Ne5.11, 5.21,
Pemenne 3agay mo
TeMe «DHEPIus
9 | ToruBay 1 V:§4 (. 1);3: Ne 5.28, 5.39.
Inasenue u V:§ 4 (. 2—3); 3: Ne 6.19,
10 | KPHCTAIIH3AIHMS. 1 6.25. 6.36

VYnenpHas Temiora




IIJ1aBJICHUA

[Tapoo6pa3zoBanue u
KOHICHCAIIS.
VY nenbHas Temiora

V:§ 5 (. 1—5); 3:Ne 7.20,

11 | napooOpa3zoBaHus 1 7.44,7.48
Pemenune 3amad mo
TeMe «ArperaTHble
12 | cocTostHUA. 1 V:§ 4,53: Ne6.60, 7.74.
Hacepimmennsiii map. V:§5(m 6);3: Noe7.19, 7.56,
13 | Bnaxxnocts Bo3nyxa | 1 7.68,7.75.
14 | Pemenue 3agauy. 1 3: Ne7.45,7.49, 7.51, 7.71.
TermnoBwie
nsurarend. [lapoBas
TypOuHa.
PeakTuBHBIN V:§ 6 (. 1—3), 3ananus 1, 3,
15 | nBurarenn 1 4.
JBurarenn
BHYTPEHHETO V:§6 (. 4); 3: Ne 8.18, 8.20,
16 | cropanus 1 8.30, 8.32.
[TpeoGpa3oBanue
SHEPTrUM Mpu pabote
TEIOBBIX
npurateneit. KI1/]
TETIJIOBOTO V:§ 6 (. 5—6); 3: Ne 8.13,
17 | nBurarens 1 8.25, 8.27, 8.37
O06o0maromuii ypok
0 TEMaM V: nosroputs § 4—6; T:
«M3meHenus MIPOCMOTPETH PEIICHUE 3a/1a4 0
arperaTHoro teMaM «/3meHenus
COCTOSIHUS », « T eroB arperaTHOroO COCTOSHUS,
18 | p1e nBUTaTETN. 1 «TenmoBbIie IBUTATEIN.
K.P.Ne2 o Temam
«3meHeHus
arperaTHoro
COCTOSIHUS»,
«TennoBwie V:§7;3: Ne10.9, 10.27, 10.39,
19 | aBuraremny. 1 10.45
DJIEeKTPOMATrHUTHBIE SIBJIEHUSI
20 | DnexTpusanus Tea 1

V:§7;3: Ne 10.9, 10.27, 10.39,




10.45

21

Hocurenu
AIEKTPUUECKOTO
3apsaa. [IpoBogHuku
U JUDJIEKTPUKHU

V:§8;3: Ne 10.20, 10.35, 10.37,
10.47.

3aKOH COXpaHEHHUs

AIEKTPUIECKOTO
3apsija.
BiaumoneiictBue
SIIEKTPUYECKHUX V:§9;3: Ne11.11,11.18, 11.19,
22 | 3apsiaoB 11.29.
V:§10;3: Ne 12.7, 12.14, 12.16,
23 | DnexTpuyeckoe noje 12.25.

24

DIIEKTPUUYECKUI TOK.
JencTBus
AIEKTPUUYECKOTO
TOKa.

V:§11;3: Ne 14.16, 14.28,
14.33, 14.42.

25

Cuiia Toka 1
HaIpsDKEHUE

V:§12;onucanue a.p. Ne 2
«COopKa 3MEKTPUUECKOH 1.
N3mepenne cuibl TOKa 1
HanpspkeHus»; 3: Ne 15.16,
15.18, 15.19, 15.23.

JLLP.Ne 2 «Cbopka
ANEKTPUYECKON
uenu. 3mepenue
CHUJIBI TOKA U

26 | HaIpPSHKEHUSI. 3:Nel14.35,14.42, 14.43
V:§13; onucanue a.p. Ne 3
DIIEKTpUUYECKOE «HccnenoBanue 3aBUCHMOCTH
CONPOTHUBIICHHUE. CHUJIbI TOKA B POBOJAHUKE OT
3akon Oma Jjis HaIpsKEHUs HA €rOKOHIIAX.
ydacTka N3mepenne conpoTUBICHUSNY; 3:
27 | PNEKTPUUECKOHN LIEeTTH Ne 15.7, 15.46.

28

JILPNe 3
«Uccnenosanue
3aBUCUMOCTU CUJIBI
TOKa B HpOBO)IHI/IKe
oT HaprDKeHI/IH Ha
€ro KOHIIaX.
N3mepenue
COHpOTI/IBJIeHI/IH».

V: nosroputs § 7—10; 3: Ne
15.32, 15.47.




29

O6o06maromuit ypox
110 TEMaM
«OIeKTpUYeCcKue
B3aUMOICUCTBHUIY,
«DNEKTPUYECKUI
TOK».

30

K.P Ne 3 mo Temam
«IeKTpUYeCKUue
B3aNMOJeHCTBHNA»,
«NeKTPUYeCKUi
TOK».

ITocnenoBarenbHOE U

napasuiesibHOe
COCIMHCHUS V:§14;3: Ne 16.10, 16.23,

31 | npOBOAHUKOB 16.24, 16.39.

V:§14;onucanue in1.p.Ned
«M3ydenune nociaea0BaTeIbHOTo
COCIMHEHUS TTPO-BOJTHUKOBY;

32 | Pemenue 3amay. 3:Ne 16.15, 16.31,16.32, 16.40.
JLP. Ne 4 «M3yueHue V:§14;onucanue n. p. Ne 5
MOCJIEI0BATEIILHOTO «M3ydenune napamienbHOro
COCTMHEHUS COEIMHEHUS] TPOBOHUKOBY;3:Ne

33 | MpOBOAHUKOBY. 16.16, 16.20,16.25, 16.41
JLLP. Ne 5 «M3yuenue
napajuieIbHOTO
COCTMHEHUS

34 | NpOBOAHUKOBY. 3: Ne 16.18, 16.21, 16.26, 16.46.
PaboTa 1 MOIITHOCTH
AIEKTPUUECKOTO V:§15;3: Ne 17.14, 17.25,

35 | Toka 17.33, 17.39.

V:§16; onncanue 1.p. Ne 6

«M3yyeHune TemoBoro AeMCTBUSA
ITpumepsl pacuéra Toka u HaxoxaeHue KIT/
AIIEKTPUICCKUX AIEKTPUIECKOTO HATPEBATEIIS;

36 | memei 3: Ne 17.17, 17.30, 17.35, 17.46.
Pentenue 3amad mo
teme «M3yueHue
TETJI0OBOrO ACUCTBUS
TOKa U V: noBroputs § 14—15; 3: Ne

37 | HaXOXKIECHUE. 17.20, 17.32, 17.36, 17.49.




38

[TonynpoBOAHUKH U
MOJIYTIPOBOTHUKOBBI
€ IpUOOopPHI

V: nosroputs § 17; 3: Ne 18.10,
18.15, 18.20.

39

O06o0mmarmuii ypok
o TeMaM
«OIeKTpuYecKue
nenuy, «Padbora u
MOIIIHOCTb TOKa.

V: nosroputs § 16—17; T:
IIPOCMOTPETH PEIIECHUE 3aa4 110
TeMaM «DJIEKTPUUYECKUE LIEITNY,
«PaboTa ¥ MOILITHOCTH TOKa.

K.P.Ned4 mo Temam
«DIeKTpUYeCKUue
nenun», «Padora n

40 | MOIITHOCTH TOKAY.
MarauTHsIe V: § 18; 3: Ne 20.26, 20.39,
41 | B3auUMOEUCTBUA 20.40, 20.53.
MarsauTHoOE 10JI€.
[elicTBue V:§19; onucanue n1.p. Ne 7
MarduTHOTO I10JIS Ha «M3ydyeHre MarHUTHBIX
MIPOBOJHUK C TOKOM saBlIeHUI; 3: Ne 20.29, 20.41,
42 | 1 Ha paMKy C TOKOM 20.44, 20.54.
JL.P.Ne 6 «3yuenue
MarHUTHBIX
43 | apmeHuiny. 3: Ne 20.36, 20.46, 20.49, 20.57.
DneKTpoMarHuTHas V:§20;3: Ne21.11, 21.20,
44 | “HIYKIUS 21.39.
V:§ 21;onucanue n1.p. Ne 8
«Habmronenue u uzyuenue
SIBJICHHS DJIEKTPOMArHUTHOM
IIpousBoAcCTBO U uHAyKuu. [IpuHoun gencreus
nepenayda TpaHnchopmaropay; 3: Ne 21.14,
45 | a5eKTposHEepPrun 21.26, 21.33, 21.37.
JL.P.No7
«Habmonenne u
W3y4YEeHUE SIBJICHUS
AIEKTPOMArHUTHOM
uHAyKoun. [puHnun
JICCTBUS
46 | Tparchopmaropa. 3: Ne 21.12, 21.25,21.30, 21.41.
DJIEKTPOMAarHuTHHIE V:§22;3: Ne22.14,22.17,
4’7 | BOJIHBI 22.19, 22.20.
48

O6o06maromuit ypox

V: nosroputs § 18—22; T:




10 TeMaM
«MarauTHbIe
B3aUMOICUCTBHUIY,
«DNeKTpoMarHuTHas

WHTYKITAS.

MIPOCMOTPETH PELIEHUE 3a1a4 110
TemMaM «MarauTHbIS
B3aUMOICUCTBUS N« DIIEKTpOMAr
HUTHAs! UHIYKLIUSD).

K.P.Ne5 mo remam

«MarHuTHbI€
B3aNMOJeHCTBHA»,
«IeKTPOMArHUTHA
49 | s1 uHIYRKIHS».
OnTnyeckue ABJIEHHUA
JlewicTBus cBera. V:§ 23;3: Ne 24.10, 24.25,
50 | McTouHuku cBeTa 24.26, 24.29.
[IpssMonHENHOCTH
pacnpocTpaHeHHUs
cBera. TeHp u V:§24; 3: Ne 25.13, 25.18,
51 | nonyreHb 25.22,25.26, 25.44.
V:§25;3: Ne 26.11, 26.29,
52 | OtpaxeHue cBera 26.42, 26.55.
N3o0paxenue B V: § 26; 3:26.23, 26.30, 26.36,
53 | 3epkane 26.47, 26.52.
V:noBT.§25—26; onucanue m1.p.
Ne9 «MccnenoBanue
3aBUCUMOCTH YTJIa OTPAKECHHS
OT yIJIa MajieHus cBeTay; 3: Ne
54 | Pemenue 3amay. 26.25, 26.39, 26.42, 26.54.
JL.P N8
«HccnenoBanne
3aBUCUMOCTH yTJIa
OTpa)KEHHUA OT yIJjia
55 | majgeHus CBETaY. 3: Ne 26.26, 26.40, 26.44, 26.58.
V:§27;0onmucanne n.p.NelO
«HccnenoBanue sBICHHS
MpeIoMIIEHUs cBeTay; 3: Ne
56 | Ilpenomnenue cBeTa 27.8,27.15,27.19,27.22.

57

JL.P.Ne9
«HccnenoBanne
SIBIICHHS
peIOMIICHUS
CBETaY.

3: Ne 27.10, 27.16, 27.21, 27.26.




V:§28;3: Ne 28.3, 28.9, 28.15,

58 | JIuH3BI 28.24.
N3o0paxenus, V:§29;3: Ne 28.11, 28.27,
59 | naBaeMble JTUH3aAMU 28.33, 28.47.

60

Pemenue 3amau.

V:§29; onucanue n.p. Nell
«M3ydeHue CBONCTB
coOuparoriei TUH3bD»; 3: No
28.16, 28.28, 28.35, 28.5

61

JLP.Ne 10
«3y4yeHue cBOMCTB
cobuparoiei
JIMH3BD.

3: Ne 28.17, 28.29, 28.36, 28.56.

62

I'mas u onTudeckue
IPUOOPHI

V: § 30 (mm. 1—3); 3:\e 29.4,
29.13, 29.30, 29.42.

63

Muxkpockon u
TEJIECKOII

V: § 30 (. 4—6); 3: Ne 28.26,
29.17,29.34, 29.35

64

Hucniepcus ceera

V:§31;3: Ne 30.10, 30.13,
30.17, 30.26.IToBT. § 27—30;
onucanue J.p.Ne 12
«HabnroneHue siBIeHUS AUCTIEp-
CUU CBETaY;

JI.LPNel1
«Habmronenune
ABJICHUA I[I/ICHepCI/II/I

V: noBrt. § 23—26; T:
MIPOCMOTPETH PEIICHUE 3a/1a4 1O
TeMe «ONTHYECKUE SIBICHUSI

65 | cBeTay. (o Tems! «IIpenomiieHue).
V: nostoputs § 27—31; T:
O6o6maromuil ypok IIPOCMOTPETH pEUICHHE 3a/1a4 110
10 TEME TeMe «ONTUYECKUE SIBICHUS
«OnTuyeckue (HauMHas C TeMBI
66 | ssBIEHUAY. «IIpenomnenner).

67

K.P. Ne6 o Teme
«OnTuueckue
SIBJICHUS.

68

ITonsenenue UTOroB
yueOHOro roja.




Pasznen 3. KanengapHo-reMaTuuyeckoe IiiaHMpoBaHue. 9 Kiace

(102 yaca, 3 yaca B HeJ1eJI10)

Ne Tema ypoka Koa- | Jara Jara Jlomainee
BO 3ajlaHue
YACOR IIpoBenenus IpoBenenus
(manupyemasn) | (pakTuyeckas)
MexaHnueckoe IBHKEHHUE.

1 MexaHudeckoe 1 § 1(1-3) Ne 1.16,
nemxkenne. Cucrema 1.22,1
OTCYETA.

2 IIepemenienue. 1 § 1(4-6) Ne 1.26,
CroxxeHue BEeKTOPOB. 1.36.

3 CxkopocTh 1 § 2(1-3); 3: Ne
MPSIMOJIMHEHHOTO 2.13, 2.26.
newkeHus. ['paduk
3aBHCUMOCTH IIYTH OT
BpPEMEHH.

4 Pemrenwne 3ama4d mo 1 § 2;3: Ne 2.15,
TeMe 2.2.37
«IpsamonuHeriHOe
paBHOMEpHOE
JIBI>KEHUEY

5 Pemrenwne 3ama4d mo 1 §2;3: Ne 2.7,
TeMe 2.25
«IIpsamonuHelHOE
paBHOMEpHOE
JIBI>KEHUEY

6 JlabGopaTopHas 1 [ToBTOpUTH § 2
pabota Nel:

«M3yuenune
PaBHOMEPHOTO
IIPSIMOJIMHEMHOTO
JIBUKCHUS.

7 CpenHsst CKopoCcTh 1 § 2(4-5) 3:3.5,
HEPABHOMEPHOIO 3.10,3.18
JIBUKCHUS

8 [IpssmonuueiiHoe 1 V:§3;3: Ne 4.6,
PaBHOYCKOPEHHOE 4.8.

JBUKECHHE.




VYckopenue

Pentenue 3amau mo
TeMe
«IIpsamonuHeriHoe
PaBHOYCKOPEHHOE
JIBIDKCHUE. »

V:§3;3: Ne4.11,
4.41.

10

Pemenue 3agau no
TeMe
«ITpssmonuHeitHoe
PaBHOYCKOPEHHOE
JBUKECHHE.)

V:§3;
Ne4.26,4.29

L 11

Ilyte npu
MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM
JIBIKEHUU.

§ 4(1-3); 3: Ne
4.16,4.24..

L 12

Pemenue 3anau no
teMe «llyTs npu
IIPSIMOJIMHEHOM
PaBHOYCKOPEHHOM
JBUKECHUW.

§ 4(1-3),3: 4.33.

L 13

JlaboparopHas
paborta Ne2:
«3yyenune
IPSAAMOJIMHEMHOTO
PaBHOYCKOPEHHOTO
JBUKECHUS.

3: Ne 4.23,4.29.

L 14

Pewrenue 3anau mo
teMe «llyTs npu
IPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBUKECHHUW.

3: Ne 4.32,4.43.

L 15

PaBrOmMepHOE
JBHKECHUE T10
OKPY>XHOCTH.

§5;3: Ne5.14,
5.20, 5.23..

L 16

Pemenue 3agad mo
teme «PaBHOMEpHOE
JBHKECHUE T10
OKPY>KHOCTH.».

[—=

§ 5; 3:Ne 521,
5.26.

L 17

O06o0maromuii ypok
10 TEME
«MexaHn4deckoe

§1-5




JIBIJKEHUEY.

L 18

KoHnTtposbHas padota
Nel: «kMexaHudeckoe
IBIDKEHUEY.

be3 3amanus

3aKOHBI

ABHIKCHHUS U CHJIBI.

L 19

3aKOH MHEPIUU —
IIEPBBII 3aKOH
Hrrorona.

V:§6;3: Ne
7.10, 7.18, 7.26.
35

L 20

BzaumojaencTtBus u
CHUJIBL.

§7; 6.16, 6.28.

L 21

Bropoii 3akoH
Herorona.

V:§8;3: Ne 8.8,
8.17, 8.20, 8.25.

L 22

JlabopaTopHas
paborta Ne3:
«HccnenoBanne
3aBUCHUMOCTHU CHUJIIBI
TSKECTH OT MacChl
Tenay.

§ 6-7, Ne 8.23,
9.17.

L 23

Pemenue 3anaq no
TeMe «BTropoit 3aKkoH
Herotonay.

3:Ne 8.19, 9.18.

L 24

JlaGopatopHas
pabota Ne 5
«HccnenoBanue
3aBHCHUMOCTH CHJIBI
YIIPYTOCTH OT
yIUTHHEHUS
HPY>KHHBL .

3:Ne9.19, 9.24.

L 25

Penrenue 3amad mo
teme «BTopoii 3akoH
HreroTonay.

|—

§ 8: Ne 8.10, 8.21,
8.27, 9.39.

L 26

Tpernii 3ak0H
HeroToHa.

V:§9;3: Ne 9.9,
9.21, 9.25, 9.37.

L 27

Bec Tena,
JBIKYIIEr0oCs C
YCKOPEHHEM.
HepecomocTs.

V: §9(5-7).

L 28

3aKOH BCEMUPHOIO

§ 10, Ne 10.7,




TSATOTCHHUS. 10.8.
[IpunuBEI ¥ OTIHMBHI.

. 29 Pemenue 3agay no 1 § 10, Ne 10.19.
TeMe «3aKoH 10.27
BCEMHUPHOT'O
TATOTCHUSD.

L 30 JBuxenue 1 § 10.(2)
HCKYCCTBEHHBIX
CITyTHUKOB.

L 31 Cuiia TpeHust 1 § 11(1-3), Ne

11.11, 11.17,
11.26

. 32 Pemienue 3anay 1o 1 § 10-11, Ne
Teme «CHiIbl B 10.29. 11.27.
MEXaHHUKE. 11.35

L 33 JlaboparopHas 1 JA3.V:§10-11 3:
pabota Ne 6 Ne 11.28, 11.36.
«HccnenoBanue
CHJIBI TPEHUS
CKOJIbXKEHUSI.

N3mepenne
Kod(dumeHTa
TPCHHUS
CKOJIBXKCHUS.

L 34 Pemenue 3agau no 1 § 10-11, Ne
Teme «CUIIBI B 11.29, 11.36
MEXaHUKe».

. 35 Pemenue 3amay mo 1 § 10-11,

TeMe «Cuisl B IIOBTOPUTH
MEXaHUKe». peuieHue 3aaay.

. 36 O6o0matromuii ypok | 1 TpeHupOBOYHBIH
o Temam «CHIibl B BapUaHT
MEXaHUKe», «3aKOHBI KOHTPOJIbHOM
HproTonay paboThI

L 37 KonTtponbhas padora | 1 bes 3ananus
o TemaM «CHITbI B
MEXaHUKe», «3aKOHBI
HrroTona»

3akoHbI COXpaHCHUHA B MEXaHUKE.




«OHEprus».

L 38 Nmnynse. 3akon 1 V:§ 12 (nn. 1-2);
COXpaHEHUS 3: Ne 12, 12.17,
UMITYJIbCA. 12.23.

L 39 PeaktuBHOE 1 § 12 (. 3—4);
JIIBHOKCHHE. 3: Ne 12.8, 12.24,
Heynpyroe 12.26, 12.36.
CTOJIKHOBCHHE
JBIDKYIIUXCSI TEJL.

. 40 Pemenue 3agau nmo 1 §12;3: Ne
teme «MITynbse». 12.27, 12.28,

12.35, 12.38.

L 41 Pemenne 3amad mo 1 § 12 ; Nel2 yu
Teme «IMIynbey.

. 42 MexaHudeckas 1 §13;3: Ne 13.14,
pabora. MOIIIHOCT. 13.20, 13.26,

13.44.

L 43 JlaGopaTopHas 1 Ne 14.17, 14.19.
pabora «3mepeHue 14.26, 14.32.
MOIITHOCTH
YeIIOBEKaY.

L 44 OHeprus 1 § 14 (m. 1); 3: Ne

14.5, 14.6, 14.18,
14.21

L 45 3aKOH COXpaHEeHUs 1 § 14 (m.2-4);3:
MEXaHHUYECKOM Ne 14.20, 14.24,
DHEPIHH. 14.29

. 46 Pemenne 3amau no 1 § 14 ;3: Ne
TeMe «3aK0H 14.27, 14.31
COXpaHEHUs
SHEPTHI.

. 47 Pemenne 3amau mo 1 Ne 14.16, 14.39
TemaM «Paboray,

«MonTHOCTEY,
«OHEpPrus».

. 48 Pemenne 3amay mo 1 JlomanrHss
temaM «PaboTay, CaMOCTOSITEeIIbHAS
«MOIIHOCTEY, paborta




L 49

Pemenue 3amau mo
TeMe «3aKOHBI
COXpaHEHHUS B
MEXaHUKE»

TECT

L 50

Pemenne 3amau mo
TeMe «3aKOHBI
COXpaHEHUS B
MEXaHUKE»

TECT

L 51

O06o0maromuii ypok
10 TeM€ «3aKOHBI
COXpaHCHHS B
MEXaHHUKEY

§12— 14

L 52

KonTponbnas pabota
«3aKOHBI COXpaHEHHUS
B MEXaHUKE.

MexaHnnuyecKHe K0Jie0aHus ¥ BOJIHBI.

TeMe
«MexaHnueckue

1 53 MexaHnyeckue 1 § 15 (mm. 1-3); 3:
KoJIeOaHHS. Ne 15.17, 15.26,
l'apmonnueckue 15.32, 15.35.
KoJieOaHusl.

L 54 [IpeBpaienus 1 § 15 (mm. 4-6); 3:
SHEPrUH MpU Ne 15.15, 15.16,
KOJIEOAaHUX. 15.28, 15.42.
[Tepuoas! konebaHui
Pa3TUYHBIX
MasITHUKOB.

. 55 Pemenne 3amau no 1 § 15; onucanme
TeMe nabopaTtopHoi
«Mexannueckue paboTel Ne 8 3:
KOJIEOAHHS» Ne 15.21, 15.27.

L 56 JlaGopatopHas 1 HOBTOPUTS § 15;

abota «/3yueHue
EOJ‘Ie6aHI/II71 ZIfITﬂHoro 3: Ne 15.36,
MasiTHUKA 1 15.39.
U3MepeHue
YCKOpPEHUS
¢BOOOIHOTO
MaJICHH.
. 57 Pemenue 3amay mo 1 § 15; onmucanue

1abopaTopHOii




«Hao0mronenne

KOJICOAHUS» pabotbr Ne 9

L 58 JlaGopaTopHas 3: Ne 15.25,
pabora «3yueHue 15.33, 15.37,
KOJIeOaHui 15.46.
IPYKUHHOTO
MasITHHKA.

L 59 Pemenue 3amau mo § 15; nomanrasist
TeMe CaMOCTOSTEIIbHAS
«MexaHU4eCKue paborta
KOJICOaHMS

. 60 Mexaandeckne J3.V:§16;3: Ne
BOJIHBL. 16.6, 16.39,

16.41, 16.42

L 61 3BYK. J3.V:§17;3: Ne
16.22, 16.27,
16.40, 16.55.

. 62 Pemenue 3agag 1o Jomarusst
TeMe CaMOCTOSITEIIbHAS
«Mexannueckue pabora
KOJICOQHUS ¥ BOJIHBD».

. 63 O06o0maromuii ypok J3.V:§16-17;
o TeMe
«Mexannueckne
KOJICOQHUS U BOJIHBI».

L 64 KonrponbHas pabora
10 TeMe
«Mexannueckne
KOJICOAHHS U BOJTHBD.

ATOM M aTOMHOeE SIAPO.
L 65 Crpoenue artoma. § 18 (mmm. 1-2); 3:
Ne 17.9, 17.16,

. 66 Uznydenue u §18(3,4) 17.17,
MOTJIOIIEHHUE CBETA 17.24.
aToOMaMH.

L 67 JlaGopatopHas 3: Ne 17.15,
pabora 17.18, 17.21




JIMHEWYATBIX
CIIEKTPOB
U3IIYYCHUS».

. 68 ATOMHOE SpO. 1 § 19 13.(mmm. 1-2);

PannoakTHBHOCTB. 3: Ne 18.16,
18.36,
18.39.18.52.

. 69 PaamoakTuBHOCTB. 1 § 19(3-5) 18.25,

18.44,18.46,
18.61.

. 70 Pemenue 3amay 1mo 1 § 19(3-5) 18.46,
TeMe 18.61.
«PaanoakTUBHOCTB)»

L 71 SlnepHble peakiuu. 1 J3.Y:§20; 3: Ne

19.14, 19.18.

L 72 Pemienne 3agay mo 1 J3.V:§20;3: No
Teme «AnepHas 19.20, 19.26.
peaKIIHs»

L 73 Snepnas snepretuka. | 1 § 21;3: Ne 19.6,

19.23, 19.24,
19.31.

. 74 Pemenune 3ama4d no 1 JlomanrHss
TeMe «ATOM U CaMOCTOATENbHAS
ATOMHOE SIIPOY. pabora

L 75 Ob6o6maromuit ypok | 1 JA3.V:§18-21
o TeMe «ATOM B
ATOMHOE SIIPOY.

L 76 KonTponsnas pabora | 1 Kontponbhas
o TeMe «ATOM U paborta 1o TemMe
ATOMHOE SIIPOY. «ATOM U aTOMHOE

STIPOY.
Crtpoenue u 3BoJonust Beesiennoii.

L 77 Conneunas cuctema. | 1 J3.Y:§22;3: Ne
20.4, 20.8, 20.18,
20.32.

L 78 3Be3 bl 1 J3.VY:§ 23 (nm.
1-4); 3: Ne 21.10,
21.15, 21.17,




21.24.
. 79 lManakTuky. 1 J3.Y:§ 23 (nm.
DBOIIONHS 5-7); 3: Ne 21.13,
21.20, 21.26.
Bcenennoii.
. 80 O6o6maromuii ypok | 1
o teMe «CTpoeHue u
IBOJTIOLIHS
Bcenennoin»
IToBTOpenue Kypca pusuku 7-9 Ki1.
L 81 JlaBnenue. 1 3:Ne5,8 ctp 133
. 82 ITinaBanue Tei. 1 3: Ne 13,17
. 83 [1naBanue Ten. 1 3: Ne 32 KUM
L 84 [Ipocteie 1 3: Ne37,41
MEXaHHU3MBI.
. 85 [Ipocteie 1 3:Ne42
MEXaHHU3MBI.
. 86 TenoBble SIBICHUS. 1 VY ctp 240-241.3:
No 44
L 87 TennoBbie SBICHUS. 1 VY ctp 241 3: Ne53
. 88 TemnoBrle IBICHUS. 1 3: Ne 55,58
. 89 OnekTpoMarHuTHele | 1 VY crp 242-244
SIBIICHUSL.
L 90 OnexkTpoMarHutHeie | 1 Ne64,69
SIBIICHUSL.
L 91 OneKTpoMaruuTHele | 1 Ne88,90
SIBIICHUSL.
L 92 OneKTpoMaruuTHele | 1 Ne72,93
SIBIICHUSL.
L 93 Onruueckue 1 VY ctp 248-255
SIBIICHUSL.
L 94 Onruyeckue 1 3: Ne 109
SIBIICHUSL.
L 95 OnTuueckue 1 3: Ne 117
SIBJICHUSL.




y4eOHOro roja.

. 96 MexaHuueckoe KM
JIIBUKECHUE.
. 97 Mexaumnueckoe KM
JIIBUKECHUE.
. 98 3aKOHBI ABMKEHUAS U KM
B3aUMOJIEVCTBUSL.
3aKOHBI COXpaHEHUs
B MEXAHUKE
. 99 Mexaunueckue KM
K01€0aHUs U BOJIHEI.
. 100 HNrorosas be3s zagannsa
KOHTpOJIbHAs paboTa.
101 PesepB yuebHOTO
BpPEMCHH
102 IlonBenenne UTOrOB be3s zagannsa




Y4eOHO-MeTOAUYECKOEe U MAaTePUATILHO-TEXHHYECKOE o0ecneyeHne 00pa30BaTe/LHOr0 Mpolecca
1. ®usuka. 7 k1.: ydeOHUK 111 001eo0pa3oBart. yupexaenuit/ A. B. Tlepeimkun. — 15-¢ u3.,
crepeorurt. — M.: JIpoda, 2021. — 192 c.:u.

2. Mapon A. E. ®usuka: [lugaktuueckre MaTepuaibl. 7 Kiaacc: yueOHo- MeToaudeckoe nocooue/ A.E.
Mapos, E.A. Mapos. — 6-¢ uzj., crepeorunt. — M.: JIpoda, 2019. — 123, [5] c.: n.

3. ®usuka. 7 k1. Merogudeckoe rnocooue/ H. B. ®unonosuy. — 4-e uza., crepeorurt. — M.: Jlpoda,
2017.-189, [3] c..

4. Pabouune nporpammel. @usnka.7-9 kinaccel: yueOHO- MeToandeckoe nocodue / coct. E.H. TuxoHoBa.

— 2-e m31., crepeorwil. - M.: [lpoda, 2018. — 398, [2] c. (ABTopckas nporpamma E.M. I'yrauk, A.B.
IIepprukuna, H.B. ®uwionoBuya

Vuebnuk: JI.O. I'ennenmreiin, A.b. Kaiiganos, B.b. KoxkeBuukon. @usuka. 8 xnace. B 24. U.1.
y4eOHHK 1 00111e00pa3oBaTeNbHBIX yupexkaeHuii. M.: Muemosuna, 2015.

3aauHuK 41 001e00pa3oBaTeNbHbIX yupexaenuii: ['ennenmreitd JI.O., Kupuk N1.M.. ®uzuka 8
kiacc. Muemosuna 2015

I'ennenmreiina JI.U. , 3unkoBckuii. B.W. Ilporpammel u npuMepHOE OYPOYHOE IUIAHUPOBAHUE IS
o0mieo0pazoBarenbHBIX yupexaeHuid. dusuka. 7—9 xnaccel / aBT.-coct. JI. D. ['ernenmireiin, B. U.
3uHKOBCKHUH. /— M.:MHemo3una, 2015

I'ennenmreiin JI.O. EBnaxoBa H.B. bonnapenko H.B. ®usuka 7-11 kiacc. Tematuueckue
KOHTPOJIbHBIE Pa0OTHI.

I'ennenmrreiin JI.O., OpnoB B.A., Hukudopos H.B.. CamocrosiTenbhbie paboThl. 7 Kiacc.

Tenoenwmerin J1.O. u Op. noo ped. I'enoenwmerin J1.3. @usuxa 7-11 kracc. Memoouueckoe nocobue
o5 yuumens

Vueonuk: JI.O. I'engenmreiin, A.b. Kaiganos, B.b. KoxxeBuukos. @usuka. 9 ximacc. B 24. U.1.
y4eOHUK 11 0011eo0pa3oBaTeNbHbIX yupexaeHuil. M.: Muemo3una, 2015.

3amauHuK A o01meoOpa3oBaTenbHbIX yupexaenuit: ['ennenmreitn JI.O., Kupuk U.M.. ®uzuka 8
kyacc. MuemosuHa 2015

I'ennenmreiina JI.U. , 3unkoBckuii. B.W. IIporpammsel n npuMepHOE NOYPOYHOE IUIAHUPOBAHUE IS
o011eo0pazoBaTenbHbIX yupexaenuid. dusnka. 7—9 kmaccsl / aBT.-coct. JI. 3. 'ennenmireiin, B. U.
3UHKOBCKUH. /— M.:Muemo3suna, 2015

I'ennenmreiin JI.O. EBnaxosa H.B. bonnapenko H.B. ®usuka 7-11 kiacc. Tematnueckue
KOHTPOJIbHBIE Pa0OTHI.

I'ennenmreiin JI1.O., Opnos B.A., Hukudopos H.B.. CamocrositenbHbie paboThl. 7 Kilacc.

Tenoenwmerin J1.D. u op. noo ped. I'enoenwmerin J1.3. @usuxa 7-11 kracc. Memoouueckoe nocobue
05 yuumens

.Humepuem-pecypcel.

- http://www fizika.ru - DJICKTPOHHBIC YUSOHHUKH TIO (DU3HKE.

- http://class-fizika.narod.ru - HHTEpECHbIe MaTepHUaibl K ypokaM (PU3HKHU 0 TeMaMm;
TECTBI TI0 TEMaM; HarJIIAHbIe M/M TOco0us K ypokam. -http://fizika-class.narod.ru -
BHJICOOTIBITHI HA YPOKaX.

- http://www.openclass.ru -1upoBBIE 00Pa30BATEIHHBIE PECYPCHI.

- http://www.proshkolu.ru -6nbnmuoTeka — Bc€ mo npeameTy «Du3nkay.



http://www.fizika.ru/
http://class-fizika.narod.ru/
http://fizika-class.narod.ru/
http://www.openclass.ru/
http://www.proshkolu.ru/

ITPpU BBIIIOJIHCHUHN y‘{€6HBIX IIPOCKTOB H I/ICCJIC,ZIOBaHI/Iﬁ @HBHHGCKHX IMpOoHCCCOB pPACIIPCACIIATD 00s13aHHOCTH B
rpynic B COOTBETCTBHUH C IMOCTABJICHHBIMU 3ala4aMiU, CJICAUTD 3a BBIIIOJHCHUCM IlJIaHa I{eﬁCTBHﬁ H KOPPCKTUPOBATH
€ro, aaCKBaTHO OICHHNBATH COOCTBEHHBIN BKJIIad B ACATCIBHOCTL TIPYIIIbI, BBICTPAWMBATb KOMMYHHKATHUBHOC
BSaHMOﬂeﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCliaTb KOH(l)JIHKTI)I.

K koHIy 00yueHust B 9 Kyacce npeMETHbIC Pe3yiIbTaThl HA 6A30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y
oOy4Jaronnxcst yMEHUM:

WCIIONIb30BaTh TMOHATHS: CHCTEeMa OTcuéTa, MaTepuaibHas TOYKa, TPACKTOPHS, OTHOCHUTEIBHOCTh MEXaHHYECKOTO
nBrKeHus, nedopmanus (ynpyras, IiacTUYecKas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
HEePErpy3KH, LEHTP TAKECTU, AOCOIIOTHO TBEPJIOE TEIO, LIEHTP TSKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHUUECKUE
KOJIeOaHUs U BOJIHBIL, 3BYK, MH(PA3BYK U yJIbTPa3BYK, 3JI€KTPOMArHUTHbIE BOJIHBI, IKaJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAAbHO30PKOCTh, CIIEKTPHI MCIYCKaHMs M TOTJIONICHHS, alb(a-, 6eTa- U raMMa-u3IydeHHs,
W30TOIIbI, AIePHAS SHEPTETHKA;

pas3nuuaTh  sBIEHUS (paBHOMEpPHOE MW  HEPAaBHOMEPHOE TNPSIMOJMHEWHOE JBIDKCHHE, PaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JBUKEHHE, CBOOOJHOE MaJICHUE TEJl, pABHOMEPHOE JIBUKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBHE
TE€J, PEaKTHBHOE JBI)KCHHE, KOJIeOaTeNbHOE IBIIKEHUE (3aTyXalollue W BBIHYXKJEHHBIC KOJieOaHHWs), PE30HaHC,
BOJIHOBOE BW)KCHHE, OTPAKEHUE 3BYyKa, MPSIMOJIMHEHHOE paclpOCTpaHEHHE, OTPaKCHHWE M TPEJOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa, Pa3joKeHHe OEeNOro CBETa B CIEKTP M CIOKEHUE CIEKTPAIbHBIX IIBETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs PaJUOAKTHUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO CHEKTpa HU3JIy4YeHUus) [0
OTMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacrno3HaBaTh MPOSBICHUE W3YYECHHBIX (U3NYECKUX SIBJICHHI B OKpYyXKamolleM Mupe (B TOM 4YHcle (PU3NYECKUE
SIBIICHUSI B MPUPOJIC: MPUINBBI U OTIUBBI, IBIKEHHUE TUIaHeT COTHEYHON CHUCTEMBI, PEaKTHBHOE JIBUKCHHE JKUBBIX
OpPraHM3MOB, BOCIIPHITHE 3BYKOB XHMBOTHBIMH, 3€MJICTPSICEHHE, CEMCMUYECKHE BOJHBI, I[yHAMH, 9XO0, I[BETa Tell,
ONTUYECKUE SIBJICHUS B IMPHUPOJAE, OMOJIOTHYECKOE ACHCTBHE BUIUMOTO, YIbTPA(PHOJIETOBOIO M PEHTTEHOBCKOTO
U3ITyYeHUH, €CTECTBEHHBIH PpaJMOaKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJUOAKTHUBHOE H3IyYEHHE MPHUPOIHBIX
MUHEPAJIOB, NEHCTBUE PATUOAKTUBHBIX U3TYyYCHUH HA OPTaHM3M YeJIOBEKa), MPH 3TOM NEPEBOIUTH MPAKTUUYECKYIO
3aja4y B yueOHYIO0, BBIICTATH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (DU3MUECKUX SIBJICHHUIA;



OMKCHIBATh M3YYCHHBbIC CBOMCTBA Tel M (DU3UYECKUE SBJIICHMS, MCHONB3YysSd (PU3MUECKUE BEIUYUHBI (CpeAHss U
MTHOBEHHAsi CKOPOCTh TeJIa IIPU HEPABHOMEPHOM JBHKECHHH, YCKOPEHUE, NEPEMEIIECHHUE, ITYTh, YIJIOBas CKOPOCTbH,
CuJia TPEHUs, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJEHUs, BEC TEJa, UMITYJIbC TeJla, UMITYJIbC
CWJIbI, MEXaHUUYECKasi padoTa U MOIIHOCTh, NMOTEHIIMATIbHAS PHEPIrUsl Tella, MOJHATOTO Haj MOBEPXHOCTHIO 3€MIIH,
NOTEHUNAJIBHAS SHEPTUs CKATOW NPYKUHBI, KWHETUYECKAs] SHEPIrus, IMOJIHAS MEXaHWYECKas SHEpPrus, Nepuoj u
yacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKA3aTelb MPEIOMIICHUS
cpenbl), IpH OMMCAHUU MPABUIBHO TPAKTOBATH (PU3MYECKUI CMBICI HCIIOJIb3YyEMbIX BEJIMYMH, O0O3HAYEHUS U
eAVHUIBI (PU3UYECKUX BEIMYUH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUUYMHY C JIPYyTUMU
BEJIMUMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJITUUMH;

XapaKTepU30BaTh CBOWCTBA Teld, (PU3UUECKUE SIBICHUS U MPOLECCHI, UCIOJB3YSl 3aKOH COXPAaHEHUS! YHEPIUH, 3aKOH
BCEMHUPHOIO TATOTEHHUSA, MPUHLMI CYNEPIO3UIMU CHUJI, MPUHLHUI OTHOCUTENbHOCTH ["anmnes, 3akonbl HbroToHa,
3aKOH COXPAHEHHsI HMITYJIbCA, 3aKOHBI OTPaXEHUS W TPEIIOMJIEHUS CBETAa, 3aKOHBI COXPAHEHUs 3apsAlI0BOrO W
MacCOBOT'O YMCEJ IPH AJIEPHBIX PEAKIUSAX, PU ITOM JaBATh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alUCHIBATh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh  (U3MYECKHE TMpOoLeccChl M CBOWCTBA Tel, B TOM YUCI€ M B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BISBIATh NPUUUHHO--CIIEICTBEHHbIE CBA3H, CTPOUTH O0BsICHEHUE U3 2—3
JIOTUYECKHUX IIAroB C OMOpOM Ha 2—3 M3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SABICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3ama4yu (omMparolmuecs Ha CUCTeMYy W3 2—3 ypaBHEHHWI), WCIOJB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAOIIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alUChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJISITh HEJIOCTAIOLIME WM U30BITOYHBIC JIaHHBIE, BHIOMPATHh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE IJI PEIICHUS,
IPOBOJUTH PACUETHI M OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUEHUS (PU3HUECKON BEJIMYUHBI;

pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOKHO PEUIUTh NMPU MOMOIIM (PU3MUECKHX METOJOB, HUCIOJB3Yys OMHCAHHE
WCCJIEIOBAHMS, BBIJIEIATh IPOBEPSIEMOE MPEANOJN0KEHUE, OLEHUBATH IPABWIBHOCTh TNOpsJIKAa MPOBEIEHUS
UCCJIeI0BAHUS, JIeTaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOACHUIN U OMBITOB;



IPOBOJUTH OMBITHI IO HAOTIOIEHUIO (PU3UYECKUX SBJICHUN WK (DU3UUECKUX CBOMCTB TeN (M3yuyeHHEe BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MEpHoIa KOJIeOaHnd IPYKUHHOTO MAasTHUKA OT MAacChl Tpy3a
1 KECTKOCTH TPYKUHBI U HE3aBUCUMOCTh OT aMIUTUTYIBI MAJIBIX KOJICOAHHM, MPSIMOIHMHEHHOE pacnpocTpaHEeHUE
CBETa, pa3lioKeHHe OeNoro CBeTa B CIEKTP, M3YYCHUE CBOMCTB HM300pa)K€HUS B IUIOCKOM 3€pKaje U CBOMCTB
U300paKeHUs TpeJMeTa B coOuparoiled JIMH3e, HAaOMIOJEHUE CIUIOMIHBIX W JIMHEWYaThIX CHEKTPOB H3IIy4YCHUS):
CaMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 00OpyIOBaHMS, OMHMCHIBATH XOJ| OMBITA M €ro
pe3ynbTaThl, HOPMYIUPOBATH BHIBOIHI,

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPECHHM, OTIPECIISisl CPEIHEE 3HAUYCHNE H3MEPSAEMOM BEITHIMHBI
(bokycHOe paccTossHME coOuparolield JHWH3bI), O0OOCHOBBIBATH BBIOOP crocoba u3MEpeHHs (M3MEPUTEIBLHOIO
npubopa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (DU3WYECKUX BEIWYMH C HCIOJIB30BAHUEM TIPSIMBIX H3MEPCHHMA
(3aBHCHUMOCTD IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMXKEHHM 0€3 HauyallbHOM CKOPOCTH, MEpHoja KoueOaHun
MaTeMaTHYeCKOTO0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaXEHHUS CBETa OT yIrjia TMaJcHUS WU YIJia
MPEJIOMJICHHS OT yTiia MaJIeHus): TIAaHUPOBATh UCCIIEOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUIE TaOMUIl M rpadUKOB, J€JaTh BBIBOJIBI IO
pe3ynbTaTam MCCIICIOBAHNS;

MPOBOJINTh KOCBEHHBIE W3MEPEHHUS (PU3NUECKUX BEIMYMH (CPEIHSAS CKOPOCTh W YCKOpEHHE Tella TIpH
PAaBHOYCKOPEHHOM JIBM)KEHUHW, YCKOPEHHE CBOOOJHOIO TMaJeHUs, KECTKOCTh NPYKUHBI, KOIPPUIUEHT TpeHHUs
CKOJILKCHHS, MEXaHU4YecKasi paboTa U MOIITHOCTh, YACTOTA U MEPHOJ KOJICOAHUI MAaTEeMAaTHYECKOTO U MPY>KUHHOTO
MasTHUKOB, ONTHUYECKas CUjIa COOMPAONICH JMH3bI, PAAMOAKTHUBHBIN (POH): TJIAHUPOBATH WM3MEPEHHUs, COOMpAThH
AKCIICPUMCHTAJILHYI0 YCTAaHOBKY W BBITIOJNIHATH HM3MEPEHUS, CIEAys MPEII0KEHHON HHCTPYKIIUH, BBIYUCIIATH
3HAYCHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJIYICHHBIC PE3YJIBTATHI C YIETOM 3aJaHHOM IMOTPEITHOCTH H3MEPCHUH;
coOI01aTh MIpaBuiia TEXHUKHN 0€30MMacHOCTH TIPH paboTe ¢ 1ab0paTOpHBIM 000PYT0BAHHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKY M3YyUYEHHBIX (PM3MUECKUX MOJIEICi: MaTepuaibHasi TOUKa, a0COIIOTHO TBEPIOE TENO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, TUIAHETapHAasl MOJEJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO SIIpa;



XapaKTepU30BaTh MPUHIHUIIBI JCHCTBUSA U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMUCTB C OMOPOM HA UX OMUCAHUS
(B TOM yucie: CHUIOMETP, JATYUMKHU TMOJOKEHUS, PACCTOSHUSI M YCKOPEHUsS, paKeTa, 3XOJOT, OYKH, MEPUCKOII,
¢doToamnmapar, ONTUYECKUE CBETOBOIBI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), HCTIONB3Ys 3HAHUS O CBOMCTBAaX
bu3HUecKuX SIBJICHUN U HEOOXOAUMBbIE PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH H3YUYECHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX TPOIIECCOB MPHU PEIICHUU YYEOHO--MPAKTUYECKUX 3a/]a4, ONTUYECKHUE CXEMBI JUIsl TTOCTPOCHUS
M300paKeHUM B TJIOCKOM 3€pKajie U COOUparomieit JTMH3E;

MIPUBOJUTH TPUMEPHI (HaXO0AUTh UHGOPMAIIUIO O PUMEPAX) MPAKTUUECKOTO UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU i oOecredeHus O0e30MacHOCTU TMpu OOpalieHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3I0POBbS M COOIIOJICHUSI HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY KaIOIIEH Cpeie;
OCYILIECTBIISATh MOUCK HWHPopManuu (uanyeckoro cojepkanusi B MHTepHeTe, caMOCTOATENIBHO (QOpMYIUpYs
MOMCKOBBIM 3ampoc, HAXOAWTh IyTH OMNPEAEICHUs] JOCTOBEPHOCTH TMOJYyYeHHOW HWHQOpMAIMu Ha OCHOBE
MMEIOIIUXCS 3HAHUW U JIOTIOJIHUTEIBHBIX NCTOYHUKOB,

UCIIOJIb30BATh MPHU BBITIOJHEHUH y4€OHBIX 3aJaHUl HAy4YHO--TIOMYJISIPHYIO JUTEPATYpy (PU3UUECKOro CONep KaHMUs,
CIIPaBOYHbIE MaTEpHAJIbI, pecypchl ceTu MHTepHeT, BIajeTh MpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX HUCTOUYHUKOB
¢u3nUecKoro coAepXaHus, MyOJIMYHO TMPEACTaBIATh pe3yibTaThl TPOEKTHOW WM  HUCCIEI0BATEIhCKON
JeSTETLHOCTH, TIPH ATOM IPAMOTHO MCIOJIb30BaTh U3YUCHHBIN MOHATUWHBIN anmapar u3y4aeMoro pasnaeina Gu3nku u
COTIPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIMEH ¢ YIETOM OCOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



YYEBHO-METOINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®usnka. 7 kinacc. Yuebnuk [lepoimkun A.B.

®dusmka. 7 kinacc. Pabouas rerpaas. XannanoB H.K., Xannanosa T.A.

®dusuka. 7 kiace. Terpanpb 1 maboparopHbix padbot. @mnonosny H.B., Bockansu A.T'.
Odusuka. 8 kiace. YueOnuk I[leprimkun A.B.

®dusuka. 8 kiacc. Pabouas rerpans. Xannanosa T.A.

®dwusuka. 8 knacc. Terpans mis maboparopHeix pador. Gunonosnd H.B., Bockansa A.T'.

®usuka. 9 knacc. Yuebnuk. [lepeimkun A.B., I'yrhuk E.M.

®dusuka. 9 kiacc. Pabouas terpaas. 'yrauk E.M., Brnacosa U.T'.

®usuka. 9 knacc. Terpanap ans nabopatopsix padot. dunonosuy H.B., Bockansu A.T'.

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

®dusuka. 7 kimacc. Metoauueckoe rmocooue. dunonosuyu H.B.

®uzmka. 7 knacc. Tectol. XannanosB H.K., Xannanosa T.A

®wusuka. 7 knacc. Jngakrndyeckue matepuansl. Mapon A.E., Mapon E.A.
CamocrosiTenbHbIe U KOHTPOJbHBIE padoThl. dusnka. 7 kinacc. Mapon A.E., Mapon E.A.
®dusuka. 8 kimacc. Meroaudeckoe rmocooue @unonosnu H.B.

®wusuka. 8 knace. Tectel CienneBa H.1.

®duzuka. 8 kiace. unaktuyeckue Mmarepuansl. Mapon A.E., Mapon E.A.

CamocrosTenbHbIe U KOHTPOJIbHBIE padboThl. du3uka. 8 kinacc. Mapon A.E., Mapon E.A.



®dwusuka. 9 knacc. Meronuueckoe nocobue ['yrauk E.M., Uepraukosa O.A.

CamocrosTenbHbIe U KOHTPOJIbHBIE paboThl. Pusmka. 9 kinacc Mapon A.E., Mapon E.A.
®usuka. 9 kiacc. Tectel Criennnera H.U.

®dusuka. 9 kiace. unaktuyeckue Mmarepuaisl Mapon A.E., Mapon E.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.yaklass.ru/ - LludpoBoit o6pa3oBarenbHbIi pecype A ko «AKmace»

http://class-fizika.ru/ — «Knacc!nas ¢pusuka»

https://resh.edu.ru/for-pupil — «Poccuiickas anextponHas mkoia» (POL)

https://lecta.ru/ucheniku - LECTA - [ludposas miardopma ajiss COBpEMEHHOH IITKOJIBI

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-onlayn-uroki/ - OnnaiiH-ypoku no ¢usuke ot kopnopauuu «Poccuiickuit
y4EeOHUK»
https://videouroki.net/ - O6pa3oBarenbHbIii cailT 11 yunrtenei «Buneoypoku B MHTEpHET»

https://school.infourok.ru/ — Onnaitn-mkona «MHpoypox»

https://100urokov.ru/o-kompanii - onnaita-pecypc «100urokov.ru»

https://rutube.ru/tags/video/6128/ — Buaeoxoctuur RUTUBE, crpannna «®usuka: mogdopka BUAEO OHIANRH

https://2.shkolkovo.online/free/physics— «IloaroroBka k EI'D no ¢usuke ot llIkonkoBo»
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