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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEro o0pa3oBaHUA
COCTABJICHA HA OCHOBE IMOJIOKEHUI U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTEIbHOW MPOrpaMMbl, MPECTABICHHBIX B
OI'OC 000, a Taxxe ¢ yu€toM (enepanbHO padboyeil mporpaMMbl BOCTUTAHUS
n KoHuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Conepxanue mporpamMmbl 1o (U3MKE HANpaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOMIMXCS U OPTraHU3ALMIO U3YYCHUS
(U3MKM Ha AEATENBHOCTHON OCHOBE. B mporpamme mo (pu3Huke yYUTBHIBAIOTCA
BO3MOKHOCTH y4eOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpEIMETHBIM pe3ysibTaTaM OO0y4YeHus, a
TaK)K€ MEKIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHusl.

[IporpaMmma 10 (Qu3MKEe YyCTaHABIMBACT paclpeaesieHue ydeOHOro
maTepuaia Mo ToaaM oOydeHus (IO KiaccaMm), MpeularaeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh HM3YYEHHsS] TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTHS
MPEAMETHOTO COAEPKAaHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yYaronuXcsl.

[IporpamMma no ¢usuke paspaboTaHa C LEIbIO OKa3aHUS METOJUYECKOU
MTOMOIIY YYUTEIIO B CO3/IaHUM paboyell MporpaMMbl O YYEOHOMY IIPEIMETY.

@dusuka SABISETCS CHUCTEMOOOPA3YIOIIUM JJIi  €CTECTBEHHO-HAYUHbIX
y4eOHBIX TPEIMETOB, IOCKOJIbKY (U3MYECKHE 3aKOHbI JIeKaT B OCHOBE
MPOIECCOB M SIBJICHUM, HM3y4aeMbIX XHUMHUEH, OUOJOTHEH, acCTpOHOMHEH U
¢uznyeckoii reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KAPTUHY MHPa,
NOpeIoCTaBisieT HaumOojiee sCHble OOpas3lbl NPUMEHEHUS HAay4HOIOMEToJla
MO3HAHUS, TO €CTh CIIOCO0A MOJYyYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TJIaBHBIX 3a7a4 (U3UYECKOr0 0Opa3oBaHUS B CTPYKTYpeE OOIIEro
00pa3oBaHusI COCTOUT B ()OPMUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue ¢pusznky Ha 6a30BOM YPOBHE MPEIITOIAraeT OBIAICHUE
CIIEIYIONTUMH KOMITETCHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTCCTBEHHO-HAYIHYO

Ir'paMOTHOCTb.

Hay4YHO O0OBSACHATH SABJICHHS,

OLICHUBATh u ITIOHUMAaThb 0COOEHHOCTH HAay4YHOI'o HCCJIICOO0BAaHUA,
HHTCPHPCTUPOBATb AAHHBIC WM MCIIOJb30BATE HAYYHLIC NOKA3aTCIbCTBA AJIA
ITOJIYy4YCHUA BbBIBOJIOB.



[lenmn w3ydenus GU3MKA HAa yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu npenopaBaHus ydeOHoOro mnpeamera «@Pusnka» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00II€00pa30BaTENbHbIE MPOTPAMMBbI, YTBEPKIEHHON pelICHUEM
Konnernn Munncrepctsa npocsenienust Poccuiickoit @enepanuu (IpoTOKOII OT
3 nekabpst 2019 r. Ne [TK-4BH).

Henn n3yvyeHus Gpuankm:
MpUOOpPETEHUE MHTEPECa U CTPEMIICHUS O00yJaloUIMXCs K HAy9YHOMY H3y4EHUIO
MPUPOABI, PA3BUTHE HX HWHTEUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN;
pa3BUTHE TPEACTABICHUH O HAaydHOM METOJ€ NO3HAHWUS U (POpMHUpPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOLIEHUSI K OKPY)KAIOIIUM SIBJICHUSIM; (OPMUPOBAHUE
Hay4YHOT'0 MUPOBO33PEHUS KAaK PE3YJIbTaTa U3YUYECHHS] OCHOB CTPOEHUS MAaTepuun
1 (hyHAaMEHTaIbHBIX 3aKOHOB (PU3UKH;
(opMHpOBaHUE TPEICTABICHUA O PO (U3UKKA i1 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJIOTWI; pa3BUTHE MPEACTABICHUN O
BO3MOXKHBIX c(epax Oyayuieil npoeccuoHanbHON eATEeIbHOCTH, CBSI3aHHOU C
(U3MKOM, MOArOTOBKA K AaJIbHEHIIEMY OOYyUEHHUIO B ’TOM HAIIPABJICHUU.

JlocTmKeHne ATUX IeNeld MporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
o0miero 00pa3oBaHMs OOECIEUMBACTCS PEIICHUEM  CIEAYIOIUX  3aJad4:
pUOOpETeHNEe 3HAHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHWYECKHUX,
TEIJIOBBIX, ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX; MPUOOpPETEHUE
YMEHUW OMHCHIBaTh U OOBICHITH (PU3NUYECKHUE SIBICHHUS C HCIOJIB30BAHUEM
MOJIYYCHHBIX 3HAHHWH; OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX PaCUETHBIX
3aJlady ¢  WCHOJb30BaHWEM  (PUBMYECKHX  MOJENeH, TBOPYECKUX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE yMEHUN HAOII0IaTh TPUPOIHBIC SBICHHUS W BBITOJHATH OIIBITHI,
nabopaTtopHbie pabOTHI U SKCTIEPUMEHTAIILHBIEC HCCIIEAOBAHMUS C HCTIOTH30BAaHHEM
U3MEPUTEILHBIX TMPUOOPOB; OCBOCHHE MPUEMOB pPabOThl ¢ uHMOpMaIuein
(bu3HUecKoro coaepKaHus, BKII0Yasi HHGHOPMAIIHIO O COBPEMEHHBIX
JTOCTIKCHUSX (DU3UKH, aHAIM3 M KPUTHYECKOE OICHWBAaHWE WH(OpMaIny;
3HAKOMCTBO €O cdepamMu MpodheCcCUOHATILHONW ACSATEIbHOCTH, CBA3aHHBIMU C
(bu3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JTOCTHXKCHHSIX
bu3HUecKoii HayKHu.

Ha usyuenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBanust 0oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZCIIO), B

8 kmacce — 68 yacos (2 yaca B Hejiel0), B 9 kiacce — 102 gaca (3 yaca B Hefienio).



[Ipennaraemslii B mporpamme 1o ¢pu3MKe nepedeHb 1abopaTopHbIX paboT u
OMBITOB HOCUT PEKOMEHJATENIbHBIM XapakTep, Y4YWUTedb JeNaeT BBIOOp
npoBeneHus: Ja0OopaTOpPHBIX pabOT W OMBITOB C YYETOM MHIMBHIYaJIbHBIX
ocoOeHHOCTEH  OOydaroUIMXCs, CIUCKa OKCIEPUMEHTAIBHBIX  3a/laHUil,
IpeJularaeéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O 3K3aMeHa o (hU3HKe.



COIEP KAHUE OBYYEHUA

7 KITACC Pa3zgea 1. ®u3uka u e€ poJib B IO3HAHUN OKPYKAKOIIET0
Mupa.

duszrka — HayKa o npupoze. Asnenus npupoasl. Gusndeckue sBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BenWuyuHbL. M3Mepenue (usmueckux BenuuuH. Ousznyeckue
npuoopsl. [lorpemHocts u3mMepeHunili. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u jgpyrue ecrecTBEHHbIE HAyKH HW3Yy4alOT MPUPONY.
EcTecTBeHHO-Hay4YHBII METOJ MO3HAHUA: HAOJIIOJEHUE, TOCTAHOBKA HAYYHOT'O
BOIIPOCA, BBIABMIKEHHE THUIIOTE3, OKCIHEPUMEHT II0 NPOBEPKE THUIIOTE3,
oObsicHeHHe HabmogaemMoro sBiaeHUs. OnucaHue (U3NUECKUX SBJICHUH C
IIOMOIIBIO MoJenen. Jdemoncmpayuu.

MexaHudeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC SIBJICHU.
®dusznyeckue MpuOOpPbl U MpoLEeaypa NPSIMbIX HM3MEPEHHUI aHAJIOrOBBIM U
uU(ppOBBIM TPHUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

OnpeneneHre UEHbI IeIEHUs IIKaJIbl U3MEPUTEIBLHOTO Tprbopa.
N3mepenne paccTosHUM.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenue temneparypsl MPHU IMOMOIIM KUAKOCTHOIO TEPMOMETpPA U JaTUHKA
TEeMIIEPaTyphbl.

[IpoBeneHue uccaenoBanus MO NPOBEPKE TUITOTE3bI: JAJbHOCTD MOJIETA IAPUKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBEIeHUSI 0 CTPOEHNH BellecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HUX pa3Mmepbl. OIBITHI,
JOKA3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenue wyactul, BeniectBa. CBsI3b CKOPOCTU ABMXKEHUS YacTHUI C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, nuddysusa. BzaumoneiicTBue 4acTuiy
BEIIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHUE.



ArperaTHbl€ COCTOSIHUS BEIIECTBA: CTPOEHUE Ia30B, JKUAKOCTEN U TBEPIBIX
(kpucTaimmyeckux) Ted. B3auMocBs3b MEXIy CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM.

OcoOeHHOCTH arperaTHbIX COCTOSTHUNA BO/IBI.
JHemoncmpayuu.
Ha6nronenue 6poyHOBCKOTO JIBH>KECHHUSI.

Ha6mronenue nuddysun.

HaGnronenue sBrieHui, OOBSICHSIONUXCS TPUTSDKCHHEM WM OTTaJKUBAaHHUEM
YaCTHIl BEIIECTBA.
Jlabopamopnsie pabomel u onvimol.
OneHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
OnbITHI 110 HAOTIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO 0OHAPYKEHUIO IEUCTBUS CHJI MOJICKYJISIPHOTO NMPUTsDKeHUs. Pa3zmen
3. JIBM:KeHHe H B3aUMOAeHCTBHE TeJl.

Mexannueckoe IBUXKEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHUE.
Cxopoctb. CpenHsia CKOpOCTh MPU HEPABHOMEPHOM ABUKEHUU. Pacy€T mytu u
BPEMEHHU JIBUKCHMUSL.

SBneHne uHepnuu. 3aKOH MHEPUUU. B3anMonencTBue Tenl Kak NpUYHHA
U3MEHEHUs CKOPOCTH JBWXKEHMs Teil. Macca kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBS3b MNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
00bEMa BellecTBa.

Cuita kak xapakTepHUCTHKA B3auMoAeCcTBUs Ten. Chila ypyrocTy U 3aKOH
I'yxa. I3Mepenue cuibl ¢ TOMOIIBIO TUHAMOMETPA. SBIICHUE TATOTEHUS U CUJIA
Tsokectr. Cuila TsDKecTH Ha JApyrux IuiaHerax. Bec Tenma. HeBecoMocCTs.
CioxxeHue cuj, HalpaBJICHHBIX MO OJHOW TpsiMoil. PaBHOnENCTByOIAsa CHIL.
Cuna tpenus. TpeHHE CKOJILXKEHUS W TPEHHUE MOKOs. TpeHwe B Mpupoae M
TEXHHKE.

Jemoncmpayuu.
Habmronenne MexaHM4ecKoro JIBHMKCHHS Telia.
N3mepenre CKOpoCTH MPSIMOJIMHEWMHOTO JIBUKEHHUS.
HaOmronenue siBieHUs] THEPIUH.
HaOmronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.

CpaBHeHHE Macc 10 B3aMMOJIEHCTBHIO TEJL.



CroxeHue cuil, HalpaBJICHHBIX 110 OJHOU NpsAMOil. Jladopamopnusie padomut
u onvtmol.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO IBHYKEHUS (IIapHKa B )KUIKOCTH, MOJICITH

AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).

OmnpeneneHue CpeaHEH CKOPOCTH CKOJMBXKCHHS Opycka WM IIapuka I0

HAKJIOHHOM MJIOCKOCTH.

Omnpenenenre IIOTHOCTH TBEPOTO TeNA.

OnBITHI, AEMOHCTPHUPYIOIIHE 3aBHCHMOCTH pacTsDKeHUS
(medopmarun) Ipy>KUHBI OT TPUITOKEHHOU CHIIBI.

OneITHI, TEMOHCTPUPYIOIINAE 3aBUCUMOCTh CHJIBI TPEHHs CKOJIBKEHUS OT Beca
Tela W XapakTepa collpukacarommxcsa nosepxHocted. Pasmen 4. laBienue
TBEPABIX TeJl, )KUJAKOCTEl U ra3os.

HaBnenne. CriocoObl YMEHBIIICHUS M yBEIWYEHUs aaBicHus. JlaBieHwue
rasa. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa, Temmepatypsl. [lepenauanasienus
TBEPABIMU TEIIAMH, KUAKOCTSIMHU MU razamu. 3akoH llackanda. [THeBmaTnueckue
MAaIllMHBl. 3aBUCUMOCTb JABJICHHUS JKUJIKOCTH OT TIIyOMHBI.I MapocTaTuyeckuit
napagokc. Coolriaromuecs: Cocyibl. [ uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnu u armocepHoe naBieHue. [IpuunHbl CyniecTBOBaHUS
BO3yIIHOW o0onouku 3emun. OnbiT Toppuyennu. M3mepenue arMocepHOro
JaBJeHUsl. 3aBUCUMOCTh aTMOC(HEPHOrO AABJIECHHS OT BBICOTHI HaJl YPOBHEM
mops. [Ipubops! 1715t m3Mepenus aTMoc(hepHOTo TaBJICHHUS.

JlelicTBHE )KUAKOCTH U ra3a Ha IOIPYKEHHOE B HUX TEJIO. BeITalIKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTH JABJICHUS ra3a OT TeMIEPaTypPhI.
[Tepenada naBiaeHUs KUAKOCTHIO U Ta30M.
Coobmaromuecs CoCyibl.
['mnpaBnuyeckuid npecc.

[IposiBienue necTBust atMochepHOTO JaBJICHHUS.

3aBUCHUMOCTh BBITAJKMBAIOIIEH CHIIBI OT 00bEMa MOrpYKEHHON 4YacTu Tela U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIIBI BECY BBITECHEHHOM KUJIKOCTH.



VcinoBue mnjaBaHus TeN: MJIaBaHUE WJIU IOIPY’KCHUEC TCJI B 3aBUCUMOCTHU OT
COOTHOIICHHUS MJIOTHOCTEH Teja 1 ZKHUOKOCTH.

Jlabopamopnwie pabomel u onvimol.
HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT 00BbEMa MOTPYXKEHHOU B
AKUJKOCTh YaCTH TeJa.

OrnpeneneHre BBITAJIKMBAIOIIEH CUJIBI, IEUCTBYIONIECH Ha TENO, MOTPYKEHHOE B
JKHUIIKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIIEH CHIIBI, ACHMCTBYIOIIEW Ha TEJO B
XKHUIKOCTH, OT MacChI Tena.
OnebITEI, TEMOHCTPUPYIOLINE 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBL,
JEeHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTD
YaCTHU TEJIA ¥ OT IUNIOTHOCTHU KUJIKOCTH.
KoncTpynpoBanne apeoMeTpa Ui KOHCTPYMPOBAHUE JIOJKU U ONIPEAEIECHUE €€
IPYy30II0ABEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus priuara. [[puMeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKy.

«3onoroe mpaBwio» Mexanuku. KIIJ[ mpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexanunueckas >Heprusi. Kunertnueckasi v moTeHUAAIbHAS SHEPTHSL.
IIpeBpaliieHre 0JHOTO BUAa MEXaHUYECKOM SHEPTUHU B ApYyroi. 3aKoH
COXPaHEHMS DHEPTUU B MEXaHUKE.

Jemoncmpayuu.

[Tpumepnl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenve pabOTHI CUJIBI TPEHHUS MPU PABHOMEPHOM JIBIDKCHHH Tella IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue yciioBuid paBHOBECHUS pblUuara.
N3mepenne KII/] HakIOHHON ITIOCKOCTH.
N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

8 KUIIACC



Pa3nen 6. TeruioBble siBJIeHHSA.

OCHOBHBIE TIOJOXKEHUS MOJIEKYJIAPHO--KHHETUYECKON TEOPUH CTPOECHUS
BellecTBa. Macca u pa3Mmepbl aTOMOB M MOJIEKYJ. OIBIThI, MOATBEPKIAIOIINE
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenun TBEPAOro, XUAKOTO M Tra3000pa3HOr0 COCTOSTHUM BELIECTBA.
Kpucrannnueckue u amop¢Hsie Tena. O0bsICHEHHE CBOMCTB ra30B, )KUJIKOCTEHN U
TBEPABIX TEJI HAa OCHOBE IOJIO)KEHUN MOJIEKYJISIPHO--KUHETUYECKOU TEOpHUH.
CMaunBaHMe U KanWUBIpHBIE sBIEHUS. TemoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprus. CrnocoObl HW3MEHEHUsI BHYTPEHHEH HHEpPruu:
Terionepegaya W coBepuieHue — paboTel.  Buumbl  temnonepenauu:
TETUIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHUE.

KonunuecTBo TemnoTsl. Y aenpHas TEIUIOEMKOCTh BellecTBa. Temnoo0MeH u
TEIJIOBOE pPAaBHOBECHE. YpaBHEHUE TeIloBoro Oananca. IlnaBieHune w
OTBEpACBAaHUE KPHUCTAUIMYECKHUX BELIECTB. YENbHAs TEIJIOTA IIJIaBJICHHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YnenpHas Temnora
napooOpa3oBaHMsi. 3aBUCUMOCTb TEMIEpPATypbl KHUIEHHUS OT aTMOc(hEepHOro
JaBJICHUS.

BnaxuocTts Bo3myxa.
DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.
[Ipuntunel padots! TeruioBbix apuraresneit KI1/] TerioBoro nqurarens.

TenoBble ABUTATENM U 3aIIATA OKPYKAIOIIECH CPEJIbI.

3aKOH COXpAaHEHHUSI M TPEBpAICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.
Hemoncmpauuu.

HaoOnronenue OpoyHOBCKOTO ABUKEHHUS.
Habmonenue nuddysumn.
Habmronenue SsBIICHU cCMadMBaHKS M KalMJLIIPHBIX SBJICHUM.

HaGnronenue TemioBoro paciumpeHus Tedi.

N3menenne naBneHus Ta3a MpU HM3MEHEHHH OOBEMAa W HArpeBaHUU WITU
OXJIQKJICHUU.

[IpaBuna u3aMepeHus: TeMIIEpaTyphl.
Bunbl Tenonepenaun.
OxJtaxkieHue npu COBEPIICHUH pabOTBhI.

HarpeBaHI/Ie IIpHU COBCPIICHUHA pa6OTBI BHCIITHHUMHU CHUJIaMU.



CpaBHeHHE TETUIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenue nocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Mojenu TemJIOBBIX JBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHSL.

OneITHI IO BBIPAIMBAHUIO KPUCTAJUIOB ITOBAPEHHOW CONM WK caxapa. ONbIThI
10 HAOJIFOJIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TEIL.
Omnpenenenue AaBieHUs BO3yXa B OAJUIOHE IIIIPHIIA.

OnpITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AAaBJICHUS BO3yXa OT €ro o0bémMa 1
HarpeBaHUs WIA OXJIAKICHUS.

[IpoBepka rUMoOTE3bl JUHEWHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA MUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

Habmronenne m3MeHeHUs BHYTPEHHEH YHEPTHUH TEela B pe3ysbTaTe
TerIonepeaay ¥ padboThl BHEITHUX CHJI.

HccnenoBanue sBiaeHUs TEIIOOOMEHA MPU CMEIIMBAHUHM XOJIOTHOM U Topsueit
BOJIEL.

OnpeneneHre KOIUYECTBA TEIIOTHI, MTOJTYYEHHOTO BOJION MPHU TEIIOOOMEHE C
HarpeThiM METAJUTHYECKUM LIUIMHIPOM.

OnpeneneHue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

Uccnenosanue npoiiecca ucrnapeHus.

Onpenenenrne OTHOCUTEILHOM BIaXHOCTH BO3/1yXa.

Onpez[eneHHe y,[[eHBHOﬁ TCIIJIOTHI IIJIABJICHUA JIbJA.

Pa3znes 7. DinekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba pojia 3eKTpUYECKUX 3apsiaoB. BzaumopeiicTue
3apspKeHHbIX  Ted. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJIOB U PACCTOSIHUS MEXKIY TEJIaMM ).

OnekTpudeckoe mnojie. Hanpssk€HHOCTh anekTpudeckoro mouist. [TpuHiun
CYyHEPHO3ULINH JIEKTPUUECKUX TTOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsa0B. DJIEeMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil.
Ctpoenue aroma. [IpoBOOHMKM HW  JUAIEKTPUKU. 3aKOH COXPaHECHUS
AIEKTPUUYECKOTO 3apsa.



DNEeKTpUYECKH TOK. YCJIOBHUSL CYLIECTBOBAaHHUS JJIEKTPHUYECKOTO TOKA.
HNcTouHMKN TOCTOSHHOTO TOKA. JIEHCTBHSI 3JEKTPUUECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B KHUJIKOCTAX U ra3ax.

Onextpuyeckas 1enb. Cuna Toka. JJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHHE IPOBOAHUKA. Y JIEJIBHOE CONIPOTUBIIEHHE BelecTBa. 3akoH OMa
IS ydyacTKa  LEIHu. [TocnenoBarenbHOE u napajiesIbHOE

COEJIMHEHHE MTPOBOJIHUKOB.

PaboTa 1 MOITHOCTB 3JEKTPUUECKOrO TOKa. 3akoH [[xoyns—Jlenua.
DNEKTPUYECKHE LENU U MOTPEOUTENH SJIEKTPUUECKON IHEPTUU B
obITy.KOpOTKOE 3aMBbIKaHUE.

IloctostHHBIE MarHuThl. B3amMmojaencTBHE NOCTOSHHBIX  MAarHWTOB.
MarauTtHOoe noJjie. MaroutHoe 1moJsie 3eMIIH U €T0 3HaUeHHUE IS JKU3HU Ha3eMIIe.
OneiT Opcrena. MarHuTHoe MoJie dJIEKTpUUeckoro Toka. I[IpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MAarHWTHOrO TMOJs Ha MPOBOJHUK C
TOKOM. DIIEKTPOJABUTATEN MMOCTOSIHHOTO TOKa. Hcnonp3oBaHue
BJICKTPOJIBUTATEJIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBieHWE 3JIEKTpOMarHUTHOM wuHAYKuuu. [IpaBuio
Jlenna. Onexrporeneparop. CriocoObl MOTYUYEHUS IIEKTPUIECKON SHEPTHH.

DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Jlemoncmpayuu.

DIIeKTpU3aLUs TEJL.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEl.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIIEKTpOCTaTUYECKAs] UHAYKIHUS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPSAI0B.

[IpoBOTHUKM W TUAJIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKH TTIOCTOSTHHOTO TOKA.

JIeHCTBHS DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

HN3mepenune cuibl TOKka aMIepMETPOM.



N3mepenne 351eKTpUUeCKOro HanpsiKEHUsI BOJIbTMETPOM.
PeocTat 1 Mara3uH COpOTUBIICHUM.

BzaumoeiicTBre MOCTOSIHHBIX MAarHUTOB.

MonenupoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJOCOB MAarHuTa.
MoaennpoBaHue€ MarHUTHBIX TMOJIEH MMOCTOSIHHBIX MATHUTOB.
OnbIT Opcrena.

MarnutHoe noJje Toka. DJIeKTPOMarHur.

JleliCTBHE MAarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.
OmnebiTer @apanes.

3aBUCHUMOCTbD HaIIPpaBJICHUA HWHAYKIMIUOHHOI'O TOKa OT YCJ'IOBI/Iﬁ
€¢Ir0 BOSBHUKHOBCHHMHI.

DIIEKTPOreHepaTop MOCTOSIHHOTO ToKa. Jlabopamopnuvie
paoomul u onvimol.

OneITel O  HAOIIOAEHUIO ANEKTpU3ALUN T€l  UHAYKOAEHW U
IIPU COIIPUKOCHOBEHUH.

UccnenoBanue JEUCTBUS JIEKTPUYECKOTO IOJIST Ha IIPOBOAHUKHU
Y IUDJICKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
N3MepeHne u peryimpoBaHUe CUJIbI TOKA.

N3mepenune u peryampoBaHUE HAMPSIAKEHHUS.

HccnenoBanne 3aBUCHMMOCTH CHIJIBI TOKa, HIYIIETO 4Yepe3 pe3UcTop, OT
COTIPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOpE.

OHBITBI, ACMOHCTPUPYIOIINME 3aBUCHUMOCTDb OJJICKTPUYUCCKOrO COIIPOTHBIICHUA
IIPOBOJHHKA OT €Io0 AJHHBI, INTOMAAH IIOIICPCYHOI'O CCUCHUA U MaTCpHrajia.

IIpoBepka MpaBuja  CIOXKEHHS HaNpsHKEHUM npu
MOCJIEA0BATEIBHOM COEMHEHNN JIBYX PE3UCTOPOB.

[TpoBepka npaBuia A CUIIbI TOKA P MapaJlJIEIbHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenne pabOTHI MEKTPUUIECKOTO TOKA, UIYILIEro Yepe3 pe3ucTop.



OnpeneneHHe MOIIHOCTH JJICKTPHYCCKOI'O TOKAa, BbII[CJ'I?ICMOﬁ Ha PpC3uCTOPC.
I/ICCJIGI[OBEIHI/IG 3aBUCMMOCTHU CHJIbI TOKa, HAYHCTO YCpC3 JIAMIIOYKY, OT
HAIIPSKCHUA HaA HEH.

Onpenenenue KIIJ[ HarpeBaTesns.

HCCJ’IGI{OB&HHG MargmMTHOI'O BSaHMOHGﬁCTBHH ITIOCTOAHHBIX
Mar"duToOB. I/I3yquI/Ie MArdvTHOI'O ITOJISI ITOCTOAHHBIX MAIrHUTOB IIPHU UX
O6T)CI[I/IH€HI/II/I " Pa3aCIICHUU.

HCCJ’IGI{OBaHI/Ie IIGfICTBI/ISI QJICKTPUYCCKOIO TOKa Ha MArdbuTHYIO CTPCIIKY.
OHLITI)I, ACMOHCTPpUPYIOIIHNEC 3aBUCHUMOCTb CHJIbI BSaHMOHCﬁCTBHH KaTyliKHu C
TOKOM M MarauvTa OT CHJIbI TOKa X HAITPAaBJICHW TOKA B KAaTYIIKC.

I/I?;yUICHI/Ie I[GﬁCTBHSI MAarHvuTHOTIO I10JIs1 Ha IIPOBOAHUK C TOKOM.
KOHCTpYI/IpOBaHI/Ie N U3YUYCHHC pa6OTI>I QJICKTPOABUI'ATCIIA.

Nsmepenue KIIJI asekTpoaBUrateibHONM yCTaHOBKH.

OnBITHI I10 HCCIICAOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ WHAYKIOHU:
HCCJICAOBAaHHUC W3MEHECHUI 3HAYCHUS U HaIIPpaBJICHUA HHAYKIIMOHHOI'O TOKA.

9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJICHUs.

Mexannueckoe nABmwkKeHHE. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCHUTENTPHOCTh MEXAHUYECKOIO JBHXKEHUSA. PaBHOMEpPHOE NPSIMOJIMHENHOE
nerkeHue. HepaBHoMepHOe npsiMosimHenHoe ABrkeHue. CpeHsss 1 MTHOBEHHAas
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe nBmxeHue. CBoOOmHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMKEHHE 11O OKPY)KHOCTH. [leprnoa u yactora oOpaieHusl.

JIuHeHas u yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepspii 3akoH HproroHa. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. IIpuHIun cynepno3sunmuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUJIa TPEHUSI CKOJIbXKEHHS,
CUJIa TPEHUS MTOKOS, IPYTHUE BUABI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTCHHs. Y CKOpEHHE CBOOOIHOTO
nanenus. Jmwxenne rutaner Bokpyr ConHua. IlepBas kocMuyeckast CKOPOCTb.
HesecomocTs n neperpysku.



PaBHOBecue maTepuanbHON TOUKH. AGCOTIOTHO TBEPAOE Teno. PaBHOBeCHE
TBEPAOTO TENA C 3aKPEIUIEHHOM OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsce Tena. U3Menenne ummynbea. MMIysibe cuiibl. 3aKOH COXpaHEHUS
nMITyJbca. PeakTuBHOE ABMKEHHE.

Mexanuueckas padoTa ¥ MOIIHOCTh. PaboTa chil TSHKECTH, YIPYTOCTH,
TpeHus. CBs3b sHEpruM U padoThl. [loTeHnmanbHas sHeprus Tena, NogHATOro
HaJl MOBEPXHOCTHIO 3eMiId. [loTeHIInanbHas SHEprus CKaToi NpPYyKUHBI.

Kunernueckas sHeprus. Teopema 0 KHHETHUECKOW 3HEPTHU. 3aKOH COXPaHEHUS
MEXaHU4ECKOU dHEepruu. /Jemoncmpayuu.

HaOnronenne MeEXaHMYECKOro JBIKCHHUS Tella OTHOCUTEIBHO Pa3HBIX Tell
OTCUETAa.

CpaBHeHre IIyT€d W TPACKTOPUM JBWXKEHHUS OJHOTO W TOTO JKE€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

H3MepeHHe CKOPOCTH U YCKOPCHHUA HpHMOHHHGﬁHOFO JABUOKCHUA.
HCCHCI[OBEIHI/Ie IMPHU3HAKOB PABHOYCKOPCHHOTO ABUKCHUSI.

HaGnronenue nBM>KEHUS Tella M0 OKPYKHOCTH.

Habnronenne MexaHWYECKUX SIBJICHHM, MPOUCXOANINX B CHCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBMKEHHWU OTHOCUTEIHHO
KaOuHeTa (PU3UKHU.

3aBHUCUMOCTh YCKOPEHMS T€JIa OT MAaCChI T€JIa U JCUCTBYIOIIEH HA HETO CUJIBI.
HaOmronenue paBeHcTBa CUJI IPU B3aMMOJICHCTBUM TEJI.

M3MeHeHue Beca Tena mpyu YCKOPEHHOM JIBUKEHUM.

IIepenauya ummyJsibca Ipy B3aMMOAEHUCTBUHU TEIL.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHue UMIyJIbca IPU HEYTIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHHe UMITYJIhCa TIPH a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaOntonenue peakTMBHOTO JBUKCHHUS.

CoxpaHeHrne MEXaHUYECKON SHEPTUH TIPU CBOOOTHOM IaJICHUH.
CoxpaHeHrME€ MEXaHUYECKOW JHEPruu MpHU ABWKECHUU Tejla MOJ JCHCTBUEM
NpYyXUHbL. Jlabopamopuwvie padomsl u onvimal.

KoncTpynpoBanne Tpakra st pa3roHa M JAIbHEHIIETO PABHOMEPHOTO
JBIDKEHUS IIAPUKA WIH TEIIEHKKH.



Omnpenenenne cpeHel CKOPOCTH CKOJBKEHUS OPYCKa WITH IBYKCHHUS IITAPHUKA 110
HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue yCKOPEHHSl Tejla TIpU  PaBHOYCKOPEHHOM JBWKEHHUU IO
HAKJIOHHOM ITIJIOCKOCTH.

HccnegoBanre 3aBUCMMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciu IpU PaBHOYCKOPEHHOM JIBHJKEHUHU O€3 HauaabHOM
CKOpPOCTH ITyTH OTHOCSATCA KaK pPsiJi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

HCCHCHOB&HH@ 3aBUCUMOCTHU CHUJIbI TPCHUA CKOJIBXXCHHA OT CHUJIbI HOPMAJIbHOTIO
JaBJICHUA.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKCHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenrne padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHIKEHHH TeJla IO
TOPU30HTAILHON NTOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIPYTOCTH MIPU MOABEME IPy3a C UCHOJIB30BAHUEM
HEMOJIBMYKHOTO U MOJABUKHOTO OJIOKOB.

MN3ydeHne 3aKkoHa COXpaHEHUsI DHEPTUM.
Pasznen 9. Mexannuyeckue K0J1e0aHUA M BOJHBI.

Konebarensnoe asmxeHne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMIA:
IIEpUOJI, YaCTOTa, AMIUIMTYyZa. MaremaTuyecKuii YW NPYKUHHBIA MAaSITHUKHU.
[IpeBpatieHue 3Heprun Npu KoJaeOaTeIbHOM JBUKEHUU.

3aryxatouue  KojeOanus. BoiHyxkaenHosle — kosneOanus. Pesonanc.
Mexanunueckue BosiHbI. CBOMCTBa MEXaHMYECKUX BOJIH. [IpogosbHbIE U
MOTNEPEYHbIE BOIHBI. JJIMHA BOJIHBI U CKOPOCTh €€ pacpOCTPaHEHHUS.
MexaHnyecKkre BOJIHBI B TBEPIOM TeEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHdpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.
HaGmonenue xonebanuii Tei moa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U HA TIPY)KUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOaHHUI 1 pe30HaHca.

PacnipocTpanenue npoioiabHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).



Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimol.

Ornpenenenue 4acTOThI U MEPUOJIA KOJIEOAaHU MAaTEMAaTUYECKOTO MasATHUKA.
Omnpenenenre 4acTOThI U Meproia KoJIeOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHHM MTOBEIIIEHHOTO K HUTH Tpy3a
OT JIJTUHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH TEpHOJa KOJeOaHUW MPYKUHHOTO MAasTHHUKA OT
MAacchl rpysa.

[TpoBepka HE3aBUCUMOCTH MEpHO/JIa KojeOaHu rpy3a, HOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnpIThl, AEMOHCTPUPYIOIIHUE 3aBUCHMOCTh NEPHOJa KOJEOAHU MNpyKUHHOTO
MasATHUKA OT MacChl Ipy3a U )KECTKOCTH IPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ H JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TOJIE.  JJEKTPOMAarHuTHhIE  BOJIHBL.  (CBONMCTBA
AJIEKTPOMArHUTHBIX BOJIH. [lIkama 3meKTpoMarHUTHBIX BOJH. Mcmoisib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DIJIEKTpOMAarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.
CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BonHoBbIe cBoiicTBa cBeTa. Jlabopamophule

paodomwvt u onvimol.

W3ydyeHne CBOWCTB JJIGKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3nen 11. CBeroBbIe ABJICHHUS.

JlyueBass  mogmenp  cBera. Hcrounuku  cBera.  lIpsMmosnHENHOE
pacnpoctpanenue ceeta. 3armenust Connua u JIynsl. OTpakenue csera. [nockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Tpenomnenue ceera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHEe
oTpaxkeHue cBeTa. Mcrnosib30BaHNE MOJTHOTO BHYTPEHHETO OTPAKECHUS B
ONTHUYECKUX CBETOBOAAX.



Jlmaza. Xox umydert B nmH3e. Onruueckas cuctema ¢oToanmapara,
MHKpPOCKOIIa M Teyeckona. ['nma3 kak onruueckas cucreMa. bim3opykocTs u
JNATbHO30PKOCTb.

Paznoxenune Oenoro ceera B cmekrp. OmbiTel HbioToHa. CroxeHue
CIEKTpaJbHBIX I[BETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpsiMmonuHeHOE pacpoCcTpaHeHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

OnrTuyeckuii CBETOBOI.

Xon nyyei B coOuparoleil JInH3e.

Xox 1y4yer B pacCEenBAIOIIEH JINH3E.

[Tonydyenue n300paXkeHUi ¢ TOMOIIBIO JINH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

Mopens rnasa.

PasnoxxeHue 6eoro cBera B CIIEKTP.

[Tomydyenue 6emoro cBeTa mpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.

HCCJ’IGI[OBaHI/Ie 3aBUCHUMOCTH yTJia OTPAKCHHUA CBCTOBOI'O JIy4dad OT YyIJIa IIaACHHA.

N3yuenune xapakTEepUCTHK M300paKeHUs MPEeAMeTa B IJIOCKOM 3epKalie.
HccnegoBanue 3aBUCUMOCTH yTJ1a IPEJIOMIIEHUSI CBETOBOTO JIy4a OT yriia
MaJICHUsl HA TPAHULIE «BO3IyX—CTEKIION.

[Tomy4yenune n300pakeHN ¢ TOMOIIBIO COOUPAOIICH JIMH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKOMN CHIIBI COOMPAFOITICH JTUH3HI.

OnbITHI 110 Pa3yI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnbIThI 110 BOCIIPUATHIO IIBETA IPEAMETOB IIPU UX HAOJIIOIEHUH Y€PE3 LIBETOBBIE
(UIBTPHL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pesepdopaa u mnanerapHas mojens atoma. Mogens aroma bopa.



Hcenyckanne n nornomenne cserta atromoM. KBanTel. JImHeWudarsie CIEKTPBI.
PagnoaktuBHOCTh.  Anbda-,  Oerta- u raMMa-nu3JIyYeHHUs..
Crpoenue atoMHOTO sAapa. HykinoHHas Moxens aTOMHOrO siipa. M30TorsL.

PaI[I/IoaKTHBHI)Ie IMPpCBpAIICHUA. HepI/IOI[ mojypaciiaia aTOMHBIX SAACP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsAJ0BOTO U MAacCOBOIO YHCEIL.
DHeprus cBs3M aTOMHBIX sfep. CBs3b Macchl M dHepruu. Peakuuu cuHTEe3a U
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

Anepnas sHepreruka. JleMCTBHUS paJMOAKTUBHBIX HM3JyYCHHM HA JKHUBBIC
OpraHU3MBI.
Jlemoncmpayuu.
CnexTpbl U3ITy4eHUS U MOTJIOIIEHHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnekTp Bogopo/a.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTunka HOHUZUPYIONTUX U3ITYyUCHUH.
Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopnwie pabomel u onvimol.
HaOntonenue CrjiomHbIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUH YACTHIIBI 10 TOPMO3HOMY MYTH (I10
doTorpadusm).
N3mepenne pagnoaktuBHOro (hoHa. [loBTOpUTEILHO-000011IaI0ITUI
MOIYJIb.

[ToBTOpUTENHEHO--00001IIAIOIIINN MOAYJTb npeaHa3HaYeH TUTSt
CUCTeMaTH3allMi ¥ OOOOIIEHUs TMPEIMETHOrO0 COJEPXKaHUSI U OIbITa
NEeATETBLHOCTH, TIPUOOPETEHHOTO TIPU M3YYCHHH BCEro Kypca (DU3UKH, a TaKKe
JUTSI TIOATOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY AK3aMEHy M0 (DU3UKE IS
oOy4aromuxcsi, BHIOPaBUINX ATOT YYEOHBIN MpPEIMET.

[Tpu u3ydeHnn TaHHOTO MOIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUJIBI
NeSTeTLHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYNBACTCS JOCTHIKEHUE TIPEIMETHBIX U
METaIlpeAMETHBIX TUTAHUPYEMBIX PE3yJIbTaTOB 00y4YeHus, (opmMupyercs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh. OCBOEHUE HAYYHBIX METOJIOBHCCIICIOBAHHMS
SIBJICHHM TIPUPOJBI W TEXHHWKH, OBJIAJICHUE YMCHHSIMH OOBACHATh(DH3NYCCKUC



SBJICHUS, TPUMCHAA IIOJYYCHHBIC 3HAHHWA, PCHIATH 3adadd, B TOM HYHCIIC
Ka4CCTBCHHBIC N SKCIICPUMCHTAJIbHBIC.

[IpyHUMNMAanTbHO  JAEATENBHOCTHBIM  XapakTep  JAHHOIO  pasjaena
peanu3yeTcs 3a CU€T TOTro, YTO 0O0YUaAIOIIUEeCs BHITIOIHSIOT 3a/IaHUsI, B KOTOPBIX

UM IIpcajiaracrcs:
Ha OCHOBC IMOJIYYCHHBIX 3HAHUHU paciio3dHaBaTb 1 HAYYHO OOBSICHATH

¢usnyeckue SBICHHUS B OKpY)KAIOIIEW MPHUPOAE W TOBCEIHEBHOW KHU3HU;

MCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIETOBAHUS (PUBNUYECKUX SBICHUH, B
TOM YMCJE I IMPOBEPKH TUIIOTE3 M IOJIYYECHUS] TEOPETHUYECKUX BBIBOIOB;
OOBSACHATh HayYHbIE OCHOBBI HamOoOJiee BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTMH,  HalpUMeEp, IPAKTUYECKOI'O  HCIOJIb30BAHUS  PA3IMYHBIX
VMCTOYHUKOB DHEPrMU HA OCHOBE 3aKOHA IIPEBpAILCHUS U COXPAHEHUSA BCEX
M3BECTHBIX BUJIOB JHEPTHUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (pu3MKu Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHUSHAIIPABIECHO
HAa  JOCTI)KCHHE  JIMYHOCTHBIX,  METalmpeaMETHBIX H  TNPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

B pesynprare wu3ydeHus UMK HA ypOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus y oOy4daromerocsi OyayT copMUpOBaHbI CIEAYIOUUETNYHOCTHBIC
pe3yNbTaThl B YACTH:

1) maTpuoOTH4ECKOro BOCIIMTAHUS:

0 IIPOSIBJIECHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM

bu3NYeCcKOi HAYKH, 0 ngennoctHOE OTHOmIEHME K MOCTHKEHUSIM POCCHICKHX
YYEHBIX--(PU3ZUKOB; 2)

I'PAKAAHCKOI0 1 1YXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA
O

IF'OTOBHOCTb K dKTUBHOMY YYAaCTHIO B O6CY)KI[CHI/II/I 06IHCCTBCHHO 3HAa4YUMMBbIX U
OTHYCCKHUX HpO6J’ICM, CBA3aHHBIX C IIPAKTHUYCCKUM IIPHUMCHCHUCM I[OCTI/DKCHI/Iﬁ

(I)I/IBI/II(I/I; O OCO3HAHHUC BaXHOCTH MOPAJIbHO--OTHYCCKHUX IIPHUHIIMIIOB B
ACATCIBHOCTHU

Y4EHOTO;



3) acrermyeckoro BocmuTaHmsi: U BOCIIPUATUE JCTETUYECKUX KayeCTB
¢usndeckoil Hayku: €€ TapMOHHYHOTO TIOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH; 4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

U ocosnanne uennocrn ¢usznyeckoil HayKd Kak MOIIHOTO HMHCTPYMEHTa
NIO3HAHUS MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAaXKHEHIIEH COCTABIIIOLICH
KYJbTYpBHI;

0 pa3BUTHE HAYYHOU JIIOO03HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM
NEeSITENBHOCTH;

S5)  ¢opmupoBaHusi  KYJBTYPbl  3A0POBbSI M  JIMOLIMOHAJIBLHOIO

6JIaFOHOJIy‘II/IH: O OCO3HAaHUC IICHHOCTH 0e301acHoOro 06pa3a ZKKHN3HHU B
COBPCMCHHOM TCXHOJIOTHYCCKOM MHUPC, BaXHOCTH IIPaBUI 0e301acHoro
IMOBCACHUA Ha TpPaHCIIOPTEC, Ha JA0porax, C OSJICKTPUUYCCKUM W TCIIJIOBBIM

0o0opy/oBaHMEM B JIOMAIIHUX YCIIOBHSIX; O c(hOpMHUPOBAHHOCTh HaBBIKA
pedaexkcnn, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY W TAKOTO K€ MpaBa y APyroro
yeJioBeka; 6)

TPYZAOBOr0 BOCHHTAHHS: U aKTHBHOE y4acTHE B PCIICHHM IPAKTHYCCKHX
3amay (B paMKax CeMbH, OOpa30BaTENIbHOW OpraHU3alMH, TOpOjaa, Kpas)
TEXHOJIOTUYECKON M COLMATIbHOM HAMpPaBIEHHOCTH, TPEOYIOMUX B TOM YHUCIIE U

(bU3UYECKUX 3HAHMM; O HHTEpeC K MPaKTHYECKOMY H3yUYCHHIO TMpodeccui,
CBSI3aHHBIX C (DU3UKOM; 7) IKOJIOrMYECKOr0 BOCTIMTAHUSA:

O OpUEHTAIMsd Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUU JJIs pelieHus 3ajad B
00JIacCTU OKpYXKarolied cpeipl, TIAaHUPOBAHMUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOILIEN CPEbI;

0 ocosmanme rmobansroro XapakTepa SKOJOTUYECKUX MPOOIeM U IMyTel X
peleHus;
8) amanTanMm K M3MEHAWIIUMCH YCJOBHSM COUMAJIBHOW W NPHUPOIHOI

cpeabl: O NOTpeOHOCTh BO B3aMMOJICUCTBUM MPU BBHIMOJTHEHUU UCCIIEAOBAHUIM
U TpPOEKTOB  (U3MYECKON  HANpaBICHHOCTH, OTKPBITOCTh  OMNBITY H

3HAHUAMIPYTUX; 0 nobirenne YPOBHSI CBOEW KOMIIETEHTHOCTH 4Yepe3
IPAKTUYECKYIO IEATEIIbHOCTD;

O noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
dbopmyIHpoBaTh



nacu, NMMOHATHUA, THIIOTE3bI O (1)I/ISI/II-IGCKI/IX 00BEKTaxX u SABJICHUAX,

O OCO3HaHWe Me(UIMTOB COOCTBEHHBIX 3HAHWNW M KOMIICTCHTHOCTEH B
obnactu

¢msuku; U iaHMpoBaHME CBOEro pasBUTHS B IIPHOOPETCHHH HOBBIX
buzmIecKux

3HaHUM;

O CTpPEMJICHHE aHAIM3UPOBATh M BBIABJIATH B3aHMMOCBSI3U IPUPOJHI,
oOrecTBa u

SKOHOMMKH, B TOM YHCJIE C MCIOJIb30BaHHEM (DU3UUCCKUX 3HAHUM; 0 ouenka
CBOMX JICMCTBUI C YYETOM BIMSHUS HAa OKPY’KAIOIIYIO CPELY,
BO3MOKHBIX IJ100aTBHBIX TTOCIEACTBHUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbTate ocBOEHHs TporpamMMbl MO (U3UKE HA YPOBHE OCHOBHOTO
oOmero  oOpa3oBanusi y  oOydaromierocss  OyayT  chOpMHUpPOBAHbI
MeTanpeaMeTHbIe pe3yJbTaThbl, BKJTIOYAIOIIHEC M03HABATCIIbHBIC
YHUBEpCAJIbHbIC yUeOHBbIC JCHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC
ydeOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAILHBIC YICOHBIC JCHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBbie JlorMuyeckme  JAEMCTBHUSA:  BBUIBISATH U XapaKTEpPU30BaTh
CYIIIECTBEHHBIC TTPU3HAKN OOBEKTOB (SIBJICHUI); YCTaHABIUBAThH CYIIECTBEHHBIN
MpU3HAK Kilaccu(UKal, OCHOBaHUs I 000OIIEHUSI M CPABHEHUS; BBISBIISThH
3aKOHOMEPHOCTH W TPOTHBOPEUMS] B paccMaTpUBAEMBIX (akTax, MAHHBIX U
HAaOMIOACHUSAX, OTHOCSIIUXCA K  (PU3WYECKUM  SBJIICHHUSIM;  BBISBIIATH
MPUYUHHO-CJICJACTBEHHBIC CBSI3W TPU  W3YYEHUH (UBHYECKUX SBJICHUA U
MPOIIECCOB, JeJaTh BBIBOJIBI C UCMOJb30BAHUEM ACAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIFOUEHUM, BBIIBUTATh TUIOTE3bl O B3aMMOCBA3SIX (DU3NUECKUX BEITUYMH;
CaMOCTOSTENILHO BBIOMpATh CIOCOO pelieHusl y4eOHOW (QU3NYecKon 3amadu
(cpaBHEHHME HECKOJIBKUX BAPUAHTOB PEIICHHUS, BEIOOP HAMOOJIEe MOAXO/ISIIETO C
y4E€TOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBaTe/JIbCKue HeﬁCTBHﬂI HCIIOJBb30BAaTh BOIIPOCHI Kak
I/ICCJIC,Z[OBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHHA, IIPOBOAWUTH IO CAMOCTOATCIIBHO



COCTAaBJICHHOMY IUIaHy ONBIT, HECIOXHBIM (U3UIECKUNA OKCIEPUMEHT,
HEOOJIPIIOE  HCCIIEOBAaHUWE  (DU3UYECKOTO  SIBJIEHWSA; OLEHHWBAaTh  Ha
OPUMEHUMOCTh W JIOCTOBEPHOCTh HMH(OpMAlIUIO, TOJYYCHHYIO B XOJe
UCCIIEOBAHUS WIIK SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBaTh OOOOIIEHHS M BBIBOJBI IO pe3yjbTaTaM
MPOBEEHHOT0 HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

IPOTrHO3UPOBATh BO3MOKHOE JlajibHENIIee pa3BUTUE (DU3UUECKUX MPOIECCOB, a
TaK)XK€ BBIIBUTATh TIPEIAIMOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHSX U
KOHTeKcTax. PaGora ¢ uH(poOpMamuein: TPUMEHATh Pa3IUYHBIE METOMBI,
WHCTPYMEHTBI M 3alpOChl MPU MOUCKE U 0TOOpe MHMOPMAIUU WIA JaHHBIX C
y4€TOM MPEIJIOKEHHON yueOHOM (u3nuecKon 3a/1auu;

aHaJM3UpPOBaTh, CHUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH HHGOPMAIIUIO
pa3IMUHBIX BHUJIOB U (OpM TPEACTaBICHUS; CAMOCTOSITEILHO BBIOHUPATH
ONTUMaNIbHYI0 (OopMy TpeacTaBieHus HWHOpMAIUU U WUIIOCTPUPOBATH
peraemMbie 3a7a4i HECIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOUM rpadukoil 1 ux
KOMOUWHAIUSAMHU.

KoMMmyHuKaTHBHBIE YHUBeEpPcadbHbIe yueOHbIe 1eiicCTBHA:
B X07€ 00CYX/IeHHs yueOHOTO MaTepuaia, pe3yJbTaToB JJabOpaTOPHBIX padoT U
IPOEKTOB 3a/1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYK1a€MOM TEMbI U BbICKA3bIBATh
UJIeU, HalleJICHHbIE Ha PEIICHUE 3a/layd U MOoAJepKaHue OyiarokenareabHOCTH
OOIIICHUS,

COIOCTABJISITh CBOU CYXICHUS C CYKJICHUSIMU APYTUX YYACTHUKOB JUAJIOTA,
0OHapYXHBaTh PA3IUYUE U CXOJICTBO MO3UIINN; BBIPAKATh CBOIO TOUKY
3pEeHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX; MyOJUYHO MPEACTABIAThH

PE3YJIbTAThI BBIIIOJIHECHHOI'O (1)I/I3I/III€CKOFO OIIbITA

(3KCTIepUMEHTa, HWCCIEIOBaHUSA, TIPOEKTA); MOHUMAaTh ¥ HCIOJIb30BaTh
NPEUMYIECTBA KOMAHIHOW W WHAMBUAYaJIbHOW pabOThI TIPU PEIICHUM
KOHKpETHON  (u3uyeckod  mpoOieMbl; TPUHUMAThL [ETH  COBMECTHOM
NeSTeTbHOCTH, OPTaHW30BBIBAThH JICUCTBUS 1O €€ MOCTIXKCHHIO: PacCIpeemsiTh
posn, oOCyXIaTh MPOILIECChl M Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHUSI HECKOJbKHMX JIFOJICH; BBITTONHITH CBOKO YacTh pabOTBI, JOCTUTAs
KaueCTBEHHOTO pe3yJibTaTa 10 CBOEMY HAIMpPaBICHUIO M KOOPJIWHUPYS CBOU
JIEUCTBUS C JPYTUMU YWIEHAMU KOMAaH/IbI;

OIICHMBATh KaU4eCTBO CBOCTO BKJIaJIa B OOIINI MTPOTYKT MO KPUTEPHSIM,

CaMOCTOSITENIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.



PerynsiTuBHbIE YHUBepCaJIbHbIe y4eOHbIe 1eiicCTBUS

Camoopranm3anmsi: BBISIBJISAT, NPOOJEMBbI B JKM3HEHHBIX M YYEOHBIX
CUTYaIMsIX, TPEOYIOMUX IS pelIeHus] PU3NIECKUX 3HAHUIA,

OPHUCHTUPOBATHCA B Pa3INIHBIX nmoaxoaax IIPHUHATHA pemeHHﬁ

(MHAMBUAYAJIBHOE, IPUHATUE PELICHUS B TPy, IPUHATHE PELICHUI IPYIIION);
CaMOCTOSITENIBHO COCTABIISATh AJITOPUTM PEILIEHUs (PU3NYECKOM 3a]aul WIH TUIaHa
UCCIIEJOBAHUS C YUYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh IMpEAJIaraéMble BapUaHThl PEIICHUI; JeaaTh BbIOOp U OpaTh
OTBETCTBEHHOCTH 3a pemeHue. CaMOKOHTPOJIb, SMOLHOHAIbHbIA HHTE/JIEKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U IIPeAJIararh IUIaH €€ U3MEHEHUS;

OOBSACHSATH MPUYUHBI JTIOCTHKCHUS (HEIOCTHKEHUS) pe3yJIbTaTOB JEATEIHLHOCTH,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJI BBITIOJHEHUS
(GU3UYECKOr0 MCCIETOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
VM3MEHUBIIMXCS CUTYaIlMi, YCTAHOBJICHHBIX OIIUOOK, BOBHUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3YyJIbTATA L[N U YCIOBUSIM;

CTaBUTH ce0si HA MECTO JPYroro 4YejloBEKa B XOJ€ CIopa WX JUCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro; Npu3HaBaTh
CBOE MPaBO HA OMIMOKY MPHU PEIICHUN (PU3NUECKUX 3a/1ad WIH B YTBEPKICHUIX
Ha Hay4YHbIE TEMBI U TaKOE XKe MPaBO JAPYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHnuss B 7 kJjacce IpeAMETHBIE Pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpa)xkaTb C(OPMHUPOBAHHOCTb y OOYYarOIIMXCS YMEHHM:
MCIIOJIb30BaTh MOHATHS: (PU3MUECKUE U XHMMUYECKHE SIBJICHUs, HaOII0IeHHeE,
AKCIIEPUMEHT, MOJeNlb, TUIOTE3a, €IUHULBI (PU3HMYECKUX BEIIMYUH, AaTOM,
MOJIEKyJla, arperaTHble COCTOSIHUS BEIIeCTBa (TBEPOE, )KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBHKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHENHOE),
TPAEKTOPHsI, paBHOJICHCTBYIOIAsA cuia, Aegopmaius (yrnpyras, miacTuueckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuyath sBleHUS (aAudQy3us, TEMIoBOEe ABUKEHUE YacTHI[ BEIECTBA,
paBHOMEPHOE JIBI)KEHUE, HEPABHOMEPHOE JIBUKEHHE, MHEPIIHS, B3aUMOCHCTBHE
T€J, PAaBHOBECUE TBEPABIX TEN C 3aKPEIUVIEHHOM OCBIO BpAILCHMS, Iepenaya



JaBJICHUS TBEPIBIMHU TEJIAMH, KUJIKOCTSIMH M Ta3aMu, aTMOC(HEpHOE JTaBJICHHE,
[JIaBaHUE TeJI, MNPEBpallCHUsS MEXaHUYECKOW SHEpPruu) MO OMUCAHUIO HX
XapaKTEpHbIX CBOKWCTB U HA OCHOBE OIIBITOB,

JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE M3YUYEHHBIX (U3NYECKUX SIBICHUN B OKpY)KAIOIIEM
MHUpE, B TOM 4YHclie (U3HUECKUE SBJICHUS B MPHUPOJE: MPUMEPHI JABIKECHUS C
Pa3JIMYHBIMHA CKOPOCTSAMH B )KMBOM U HEXKUBOU ITPUPOJIE, AEUCTBUE CUIIBI TPEHUS
B IIPUPOJIE U TEXHMKE, BIUSHUE aTMOC(HEPHOIO JABJICHUS Ha KUBOM OpraHusM,
IUTaBaHUE PbIO, ppIUary B TEJI€ YEJIOBEKA, IPH ITOM MEPEBOAUTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIICJISITh CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH ) (PU3UUECKUX
SIBJICHUI;

ONUCHIBATh H3YYEHHbIE CBOWCTBA Te€Nl M (PU3MUECKHUE SIBICHUS, HCIHOJB3YS
(¢usnyeckue BeMUUMHBI (Macca, 00BbEM, MJIOTHOCTh BEIECTBA, BPEMs, MYTb,
CKOPOCTB, CPEIIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIAa TSDKECTH, BEC TeEJd, CUia
TpeHUs, JaBjieHue (TBEPIOrO Tesa, >KUAKOCTH, Ta3a), BbITAJKUBAIOUIAs CHIIA,
MeXaHW4yecKas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3()PUIIMEHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KMHETUYECKasi U MOTEHIMaJIbHAsL SHEPIUs),
IpU ONMCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICH HCIOJIb3YyEMbIX
BEJIMYMH, WX OOO3HAYEHHUS] W E€IUHULBl (PU3NYECKUX BEIUMYHMH, HAXOJIUTh
(GopMyJibl, CBA3BIBAIOIIKME MJAHHYIO (U3UYECKYI0 BEJIWYUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH rpaKu U3yYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX
BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA Tell, (PU3UUECKUE SBJICHUS U MPOLECCHI, UCTIONIb3YS
MpaBuia CJIOXKEHUSI Cui (BIIOJL OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApXxuMena, MpaBUJIO paBHOBECHs pbluara (0J0Ka), «30J0TOE MPaBUIIO»
MEXaHHUKHU, 3aKOH COXPAaHEHUS MEXaHWYECKOM OHHEpPIruM, IIPpU ITOM JaBaTh
CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATH (PU3MUYECKUE SBJICHUS, IMPOIECCH U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE€ CHUTYyallUd IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATH
NPUYUHHO--CIIEICTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHWE W3 1—2 JOTrMYECKHUX
1aroB ¢ OMOpoM Ha 1—2 U3y4eHHbIX CBOMCTBA (PU3NYECKUX SBJICHUMN, (PU3NIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH; pEIlaTh pacy€THbIE 3aqaud B 1—2 neicTBus,
HCIIONIB3YSl 3aKOHBI M (DOPMYJIbI, CBS3bIBaIOIINE (U3NYECKUE BEIMYMHBI: HA
OCHOBE aHaJIn3a yCJIOBUS 3a/1a4d 3aIIMCHIBATH KPATKOE YCIIOBHE, MOJCTABISTH
¢usznyeckue BeAMUMHBI B (QOpPMYJbl U IPOBOAUTH pacy€Tbl, HAXOIUTh



CIpaBOYHbIC [aHHBIE, HEOOXOAMMBIE JJIsi pEeUIeHHs 3aJad, OLIEHUBATh
PEATUCTUYHOCTH MOTyYEHHOU (PU3NYECKON BEIMUUHBL;, pACIIO3HABAThH TPOOIIEMBI,
KOTOpbIE MOXHO PEHIMTh NpU MOMOIIM (PUINYECKHMX METOAOB, B OINMCAHUU
UCCIIEIOBAHUSI BBIACIATH IPOBEPSIEMOE NPEAIONOKEHUE (TUIIOTE3Y), pa3InyaTh
Y UHTEPIIPETUPOBATDH MOJYUCHHBIN pe3yIbTaT, HAaXOAUTh OIIMOKU B XOJI€ OTbITA,
JeJ1aTh BBIBOJBI II0 €r0 pe3ysibTaTaM; MPOBOJUTH OMNBITHI 0 HAOIIOACHUIO
(¢usznyeckux SABIECHUN WM (QU3MYECKHMX CBOMCTB Tel: (OpMyIMpOBaTh
MIPOBEPSIEMBIE TIPENAINOJOKEHUS, COOMpaTh YCTAHOBKY H3 MPEIIOKEHHOTO
000pyIOBaHUs, 3aMUCHIBATh X0 OMbITa U (POPMYIUPOBATH BHIBOIBI; BBHITIOJIHATH
OpsIMblE WM3MEPEHUS] PACCTOSHUS, BPEMEHM, MacChl Teia, 00bEéMa, CUJIbl U
TEMIEPATypbl C HCIOJIB30BAHUEM aHAJOIOBBIX U LU(QPOBBIX MPUOOPOB,
3alUChIBaTh IOKa3aHUs NOpuOOpPOB ¢ YYETOM 3aJaHHOM  aOCOJIOTHOM
IIOIPEIIHOCTH H3MEPEHN;

MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3NYECKOM BEIMYHMHBI OT
JPYTO¥ C UCIIOJIB30BaHUEM MIPSIMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO
JBIKYIIETOCs Tela OT BPEMEHU JBUKEHUS TE€Ja, CUJIbl TPEHUS CKOIBXKEHUS OT
Beca Teja, KayecTBa OOpaOOTKM MOBEPXHOCTEM TENl W HE3aBUCUMOCTH CHIIBI
TPEHUs OT IUJIOIIAIM COMPUKOCHOBEHMS TE€J, CUIIbI YIPYTOCTU OT YJIJIMHECHUS
MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHON YaCTH Tela U OT
MJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT

MJIOTHOCTH TeJia, OT TIYOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUH TJIaBaHUS
TeJ, YCIOBUM paBHOBECUs] pblyara v OJOKOB), y4acTBOBATh B IIAHUPOBAHUU
y4eOHOTO UCCIIEIOBAaHUS, COOMPATh YCTAHOBKY M BBITIOJIHITH U3MEPEHHUSI, CIETYS
PEIJIOKEHHOMY TUTaHy, (DUKCUPOBATh PE3yJIbTaThl MOJYYCHHONW 3aBUCUMOCTH
bu3UYECKNX BEIWYUH B BHUJE MPEIOKEHHBIX TAaOIUIl U TpaduKOB, IENaTh
BBIBOJIBI M0 pe3yJibTaTaM HCCJIEIOBAHUS; MPOBOJUTH KOCBEHHBIE HM3MEPEHUS
¢du3nuecknux BeMUYWH (TUIOTHOCTH BEMIECTBA KUIAKOCTH M TBEPAOIO Teja, CHIIa
TPEHUS CKOJILKEHUS, JaBJIECHUE BO3/AYyXa, BHITAJIKUBAIOIIAS CUIIA, JEUCTBYIOIIAs
Ha MOTPYKEHHOE B KUJIKOCTh TEJ0, KOAPHUIIMEHT MOJIE3HOTO JeHCTBUS IPOCTHIX
MEXaHU3MOB), CJeays TMPEeJIOKCHHOM HHCTPYKIIMU: TIPU  BBITIOJHEHUU
M3MEPEeHUI COOMpaTh AKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHMCIIATH 3HAYCHUE
HMCKOMOM BEJIMYUHBI; COOII0IaTh TpaBUiia TEXHUKH 0€30MaCHOCTH MpU padoTe ¢
71a00paTOPHBIM 00OpPYI0OBAaHUEM; YKa3blBaTh MPUHIIMIBI AECHCTBUS NMPUOOPOB U
TEXHUYECKUX YCTPOWUCTB: BECHI, TEPMOMETP, IUHAMOMETp, COOOIIAIOIINECcs
COCyIbl, OapoMeTp, pblvar, MOJABMKHBIM W HEMOJBMIKHBIN OJIOK, HaKJIOHHAS
MJIOCKOCTh; XapaKTEepPHU30BaTh MPHUHIUIIBI JEUCTBUS W3YyUYCHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMHUCAHUS (B TOM YHMCIIE: MOAIIUITHUKH,



YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKHH IMPECC, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apeOMETp), MCIOIb3ys 3HAHMUS O CBOMCTBAX (PH3MUECKUX
SBIICHUI W HEoOXonuMble (PU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH; TPUBOIUTH
npuMepbl (HAX0JUTh HHPOPMALIKIO O IPUMEPax ) MPAKTUYECKOTO UCIIOJIb30BAHHUS
(¢u3nyecKux 3HAHUU B MOBCEAHEBHOM >KM3HU Il oOecreueHus 0€30macHOCTH
npu oOpalieHnu ¢ NpudOpaMyu U TEXHUYECKUMH YCTPOMCTBAMH, COXpaHEHHS
3I0OPOBbSI U COOJIOZCHHUS HOPM HKOJIOTUYECKOTO TOBEACHUS B OKPY)KaroIIeH
cpene; OCYIIECTBISATH OTOOp HMCTOYHHMKOB wuH(opmanuu B HHTepHere B
COOTBETCTBUHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS
3HAaHUH ¥ MyTEM CpaBHEHHs Pa3UYHBIX UCTOYHHUKOB BBIIEIATH MH(OPMAIHIO,
KOTOpasi SIBJSIETCS NPOTUBOPEUMBOM MM MOXET OBIThb HEIOCTOBEPHOM;
WCIIONIb30BaTh TIPU BBIMOJHEHUHM YYEOHBIX 3alaHUil HAYYHO--TIOMYJISAPHYIO
TUTepaTypy PU3NIECKOTO COAEPKaHUs, CIIPABOYHBIE MaTEpUabl, PECYPCHI CETH
WuTepHert, B1ageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,

npeoOpa3oBaHus HWH(OpMAMKM M3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE KPAaTKHUE MUChbMEHHBIE U YCTHBIE COOOIIICHUSI HA OCHOBE
2-3 uWCTOYHUKOB HH(MOpManuu ¢GU3MUECKOTO COJACp)KAHUA, B TOM YHUCIE
MyOJIMYHO JIeNlaTh KpaTKUE COOOIICHUSI O pe3yJibTaTaX MPOEKTOB WU YYCOHBIX
WCCJIEIOBAHNM, TIPU A3TOM TPAMOTHO HCHOJIb30BaTh HM3YYEHHBIM MOHATUHHBINA
anmapaTr Kypca (HU3UKH, CONPOBOXIATh BBICTYIJICHHUE MPE3EHTAIllMeH; MpHU
BBITIOJIHEHUU YYE€OHBIX MMPOEKTOB U UCCIIEIOBAHUN pacpeiesiTh 00sI3aHHOCTH B
rpynne B COOTBETCTBUM C MOCTABJICHHBIMM 3a/1a4aMU, CJICAUTH3a BBIITOJIHEHUEM
IUIaHa JIEHMCTBHH, aJeKBATHO OIICHHMBATHL COOCTBEHHBIM BKJIAJIB JIEATCIBHOCTH
IPYNIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJIECHUCTBUE, YUUTHIBASI MHEHUE
OKPYXKarOUIUX.

K xoniy obyuenuss B 8 kjiacce mpeaMeTHBIC PE3yibTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh C(HOPMHUPOBAHHOCTh y OOYYaIOIIMXCA YMEHUU:
VICIIOJIB30BATh MOHATH: Macca U pa3Mepbl MOJIEKYJ1, TEIUIOBOE IBMYKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSTHUS BEILECTBA, KPUCTAIIIMUYECKHE U aMOp(HbIe
T€J1a, HACBIIICHHBIM U HEHACBILICHHBIN ap, BIaXXHOCTh BO3yXa, TEMIIEPATYpa,
BHYTPEHHSSI DHEPIUsl, TEIUIOBOM JBUrATENlb, DJIEMEHTAPHBIA DJICKTPUYECKUN
3apsi, JJEKTPUYECKOE I10J1€, NPOBOJHHUKM M JIMAJIEKTPUKH, ITOCTOSHHBIN
ANEKTPUYECKUN TOK, MATHUTHOE T10JIE;
paznuyaTh SBJICHHS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIIONEPEIaya, TEMI0BOE
paBHOBECHE, CMAayUMBaHUE, KallWJUIAPHBIC SIBJICHUSA, WCIApEHUE, KOHICHCAlWs,
IUTaBJICHWE, KpUCTAUM3alus (OTBEpAEBaHUE), KHUIIEHHWE, TeIUlonepenaya
(TemIonpoOBOIHOCT, KOHBEKLINS, U3IIy4YEHHE), JJeKTpu3anus  Tell,



B3aUMOJICICTBUE 3apsJ0B, JEHCTBHSI OSJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBHE MAarHUTOB, JEWCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHasT WHAYKIUS) 1O ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢usnyeckoe SBJICHHE; pACIO3HABaTh NPOSBICHUE H3YUYEHHBIX (DU3MUECKUX
SBJICHUM B OKPY’KAIOIIEM MHUpE, B TOM 4yucie (PU3NYECKHUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE U KaNWUIAPHBIC SIBJICHUS B MPUPOE, KPUCTAILIBI B
npuponae, wusnydeHue CoyHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI,
oOpa3oBaHHe POCHI, TyMaHa, UHEs, CHETa, SJICKTPUUYECKUE SIBJICHUS B aTMOCdepe,
ANEKTPUUECTBO KUBBIX OPraHW3MOB, MAarHUTHOE ToJIe 3eMJd, Aperd MoI0CcoB,
pPOJIb MarHUTHOT'O IOJI JUISL KWU3HHM Ha 3eMJle, MOJSIPHOE CHUSHUE, NPU 3TOM
MEPEBOINTh MPAKTHUYECKYIO 3aJady B Y4E€OHYIO, BBIICIATh CYIIECTBEHHbBIE
CBOMCTBa (MpU3HAKU) (PU3HYECKUX SIBJIICHUW; OMUCHIBATh MU3yYEHHBIE CBOWMCTBA
TeN U (PU3UYECKUE SIBIICHUS, UCHOJB3YS (PU3MUECKUE BEITUUMHBI (TeMIleparypa,
BHYTPEHHSIS DHEPT U, KOJIMYECTBO TEILIOTHI, YEIbHAs TEIJIOEMKOCTh BEILIECTBA,
yZeJIbHAas TeIJIOTa IUIABJICHHMS, YAEIbHas TEIUIOTa MapooOpa3oBaHus, yieabHas
TEIJIOTa CrOPAaHMsl TOIUIMBA, KO3(PQPUUMEHT MOJE3HOTO JEHCTBUS TEIIOBOMI
MalINHbI, OTHOCUTENIBHAS BJIAXKHOCTH BO3/1yXa, JIEKTPUYECKHN 3aps], Cujla TOKa,
ANEKTPUYECKOE  HANpPSDKEHHWE,  CONPOTHUBIICHHE  IPOBOJHUKA,  YAEJIBHOE
CONPOTHUBJICHUE BEUIECTBA, padOTa MU MOIIHOCTb 3JEKTPUYECKOTO TOKA), MpHU
ONMMCAHUM MPABUIBHO TPAKTOBATHh (PU3MUECKHUI CMBICI UCTIONb3YEMBIX BEIIMYMH,
o003HaueHUs W €IUHUIIBI (U3UYECKUX BEJIMYMH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIMYMHY C JPYTUMHU BEJIMYUMHAMH,
CTpOUTh rpadUKH M3YYEHHBIX 3aBUCUMOCTEH  (U3MYECKUX  BEJIUYMH;
XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UUECKHUE SIBJICHUS U MPOLECCHI, UCTIONb3YS
OCHOBHBIE€  IIOJIOKE€HHS  MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU  CTPOCHMS
BELIECTBA, NPUHIMI CYNEPHO3ULMHU MOJeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsiia, 3akoH OMa Ji71s yyacTka 1en#, 3akon Jxoynsa—JIenua, 3akon
COXpaHEHUsl YHEPTUH, MPU STOM JIaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMMUCBIBATh €I0 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYaLH MIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHUE U3 1—2 JIOTUYECKUX I1aroB
c omopoil Ha 1-2 W3YyYEHHBIX CBOWCTBA (PUBMYECKUX SIBICHUN, (PU3NUECKUX
3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJaud B 2—3 JOEHCTBUS, MCIONb3Yys 3aKOHBI U (OPMYIIBI,
CBsI3bIBatOIIME (DU3UYECKUE BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHS 3aJa4uu



3aIIMChIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK NAaHHBIX JUISl PELICHUS
3a]a4uu, BbIOMpaTh 3aKOHBI U (HOPMYINBI, HEOOXOIUMBIE Uid €€ pelIeHHs,
IPOBOJAUTH pacy€Tbl W CpPAaBHMBATh IMOJYYEHHOE 3HadeHHE (HU3NUECKOI
BEJIMYMHBI C U3BECTHBIMU JIAaHHBIMU; PACIIO3HABATH MIPOOIEMbI, KOTOPbIE MOYKHO
pelIUTh TNpPU TMOMOIIM  (U3MUECKHX METOJOB, HCIIONb3Yys  OIMCaHHUE
VCCIICIOBAHUsI,  BBIACIATH  IIPOBEPSIEMOE  IPEIIOJIOKEHHUE,  OLIEHUBATh
IIPAaBUJIBHOCTB MOPSI/IKA POBEACHUS UCCIAEA0BAHMS, AEIaTh BbIBObI; IPOBOAUTH
OTBITHI IO HAOTIOACHUIO (PU3UYECKUX SBICHUA WM (PU3MYECKUX CBOMCTB TEN
(KanmuJuIsIpHBIE  SIBJIEHUS, 3aBUCHUMOCTH JaBJEHHUS BO34yXa OT €ro oObBéMa,
TEMIIEPATypbl, CKOPOCTH IIPOLECCA OCTBIBAHUS U HATPEBAHUS [IPU U3IyUYECHUU OT
[[BETa M3JIydarolel (IOTJIoLaroieil) TOBEpXHOCTH, CKOPOCTh UCIIAPEHUSI BObBI
OT TEMIIEPATYPHI KUAKOCTU M IUIOIIAINA €€ MOBEPXHOCTH, ANEKTpU3ALU TEN U
B3aMMOJICUCTBUE DJIEKTPUYECKUX 3apsAJ0B, B3aWMOJEHUCTBUE IOCTOSHHBIX
MarHuTOB, BU3yajau3als MAarHUTHBIX I1OJIEH ITOCTOSHHBIX MarHUTOB, JE€HCTBUSA
MAarHuTHOIO IOJI Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOMCTBA
ANEKTPOJBUraTENS MOCTOSHHOTO TOKA):

(GopMyIUpOBATH IPOBEPSIEMBIE TPEITOJIOKEHNS, COOUPATH YCTAHOBKY U3
peJI0KEHHOT0 000pyI0BaHus, ONUCHIBATh X0OJ1 ObITa U (POPMYIUPOBATH

BBIBOJBI,

BBITIOJHATH TIPSMBIE HM3MEPEHHUS TEMIIEpPaTyphbl, OTHOCHUTEIHLHOW BIIAXKHOCTH
BO3/IyXa, CHJIBI TOKA, HAIIPSKEHUS C MCITOJIb30BAaHUEM aHAJOTOBBIX MPHOOPOB M
JTATYUKOB (PU3MUECKUX BEJIMYWH, CPABHUBATH PE3YyJbTAaThl H3MEPEHUN C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

IIPOBOJIMTH HCCJICAOBAHHWE 3aBUCHMOCTH OJIHOM (DM3WYECKOM BEIMYHMHBI OT
JIPYro ¢ MCIOJIb30BAaHHEM IPSIMBIX U3MEPEHUM (3aBUCUMOCTH COMPOTHUBIICHUS
MPOBOJIHAKA OT €r0 JJIMHBI, TUIOMIAJAM IONEPEYHOTO CEUYCHHS W yIEITBLHOTO
COTIPOTHUBJICHUS BEIIECTBA MMPOBOIHUKA, CHIIBI TOKA, HAYIIETO Yepe3 MPOBOIHUK,
OT HaNpsDKCHUS Ha TMPOBOJHUKE, HCCICIOBAHUE IIOCIIECIOBATCIBHOTO |
MapajuleIbHOTO COSIMHCHHM IIPOBOJHHUKOB): IJIAHUPOBATh HMCCIICIOBaHUE,
coOMpaTh YCTAaHOBKY W BBIMOJIHATH U3MEPCHHUS, CIACAYS MPEIOKEHHOMY TUTaHY,
(UKCHPOBAThH PE3yIbTAThI TIOJYYCHHON 3aBUCHMOCTH B BU/IE TAOJIHII ¥ TPa(HUKOB,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

MPOBOJIUTh  KOCBEHHBIE W3MepeHus: (usmyeckux BenuduH  (yIaenbHas
TEMI0EMKOCTh BEIIECTBA, COMPOTHBIICHHE MPOBOAHMKA, paboTa M MOIIHOCTH
AIEKTPUIECKOTO TOKA): TJIAHUPOBATH U3MEPCHUS, cobupathb
AKCIIEPUMEHTAIBLHYI0 YCTAHOBKY, CIEAysS TMPEIOKEHHON WHCTPYKIUU, U
BBIYHMCJIATH 3HAUYEHNE BEJIMYHHBI,



coOiroAaTh MpaBWiia TEXHUKH O€30MacHOCTH MpU paboTe C JabopaTOpHBIM
00opyIOBaHUEM; XapaKTEPU30BaTh MPUHIIMIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB
U TEXHUYECKHUX YCTPOMCTB C OMOPOW Ha UX ONUCAaHUA (B TOM YHUCIE: CUCTEMA
OTOIUIEHUSI JIOMOB, THUIPOMETp, MapoBas TypOHHA, amIepMeTp, BOJBTMETP,
CUETYMK  DJEKTPUUECKOM  DHEPTUH,  DJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumepsl), JIIEKTPUYECKHE
OPEJOXPAHUTEIHN, AIIEKTPOMATrHUT, AJIEKTPOABUIATENb IOCTOSHHOIO TOKA),
UCIIONB3YSl 3HAaHUSA O CBOWCTBAX (UBWYECKUX SIBICHUH U HEOOXOAMMBIE
(duznyeckue 3aKOHOMEPHOCTH; PACIIO3HABATh MPOCTHIE TEXHUYECKUE YCTPONCTBA
U U3MEpUTENIbHbIE TPUOOpPHI MO CXeMaM U CXEMaTHMYHbIM PUCYHKaM
(KHUIKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUraTellb
BHYTPEHHErO  CrOpaHus, OJJIEKTPOCKOI, pPEOCTaT), COCTaBISATh  CXEMBI
ANEKTPUYECKUX IENeH C MOCIeNOBaTeIbHBIM U TapajlieIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3anyas yCJIOBHbIE 0003HAYEHUSI SJIEMEHTOB JIEKTPUUECKUX
LICTICH;

OPUBOJUTH NPUMEPHI (HaXOAUTh MHPOPMALMIO O MPUMEpPax) MPaKTHYECKOrO
UCIIOJIb30BaHUsl (PU3NUYECKUX 3HAHUH B MTOBCEJIHEBHOM JKU3HU JJIsl OOECIIeUEHUs
0e301acHOCTH MpU OOpAILEHUU C MPUOOPAMU M TEXHUYECKHUMH YCTPOICTBAMH,
COXPAaHEHHUsI 3JI0POBbS W COONIOJCHUS HOPM SKOJOTMYECKOTO TOBEIEHHUS B
OKPYIKaroIIEH CpeIe;

OCYIIECTBIISATH MOUCK MH(popManuu pusmdeckoro coaepxanus B Untepuere, Ha
OCHOBE UMEIOLUXCS 3HAaHUHM U MyTEM CpaBHEHUSI TOTOTHUTEIbHBIX HCTOUHUKOB
BBIIETIATh UH(POPMALINIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBON MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJb30BaTh IPHU BBIOJIHEHUH YYEOHBIX 3aJaHUl Hay4HO--TIONMYJISPHYIO
JIUTEepaTypy PU3NYECKOro COAEpKaHUs, CIIPaBOYHbIE MaTepUabl, PECYPChl CETH
WNuTtepHeT, Bnanerb NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, MpPeoOpa3zoBaHUs
uH(pOpMAaIMU U3 OJJHON 3HAKOBOM CHUCTEMBI B JPYI'YyI0; CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 0000mas wuHdOpMAIo U3
HECKOJIbKUX HMCTOYHHUKOB (PU3WYECKOTO COJEp)KaHUs, B TOM YHCIIE IyOJIUYHO
IIPEACTABIATh PE3YyJIbTAThl IPOCKTHOW WIIA UCCIIENOBATEIIbCKOM ACATEIIBHOCTH,
IIPY 3TOM TI'PAMOTHO MCIIOJIB30BaTh W3YYCHHBIM ITOHATHUMHBIA amnmapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIIICHUETIPE3EHTAI[MEH; IPU BHIITOJIHEHUH YUeOHBIX
MIPOEKTOB U MCCIEAOBaHUN (PU3NUECKUX MPOLIECCOB PacHpeesiaiTh 00s3aHHOCTH
B TIpymIie B COOTBETCTBUM C [IOCTaBJIICHHBIMU 3aJayaMH, CIEAUTh 3a
BBITIOJIHEHUEM IUIaHA JEMCTBUM U KOPPEKTUPOBATH €T0, aJ€KBAaTHO OLICHUBATH



COOCTBEHHBIN BKJIAJl B AEATEIBHOCTb IPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE
B3aMMOJICICTBHE, MPOSBIISA TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K xonHmy oOydyenus B 9 KkJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpOBHE JOJDKHBI OTpa)kaTh CQOPMHUPOBAHHOCTH y OOYYAIOMIMXCS YMEHHIA:
MCIIONIb30BaTh MOHATHS: CHCTEMa OTCuéra, MaTepuaibHas TOYKA, TPACKTOPHUS,
OTHOCUTEJILHOCTh ~ MEXaHMYECKOro  JABIDKeHHs, jaedopmarus  (ympyras,
IUIACTHYECKas), TPEHHEe, LEHTPOCTPEMUTENILHOE YCKOpEHHE, HEBECOMOCTbh H
NEePETPy3KH, IEHTP TAKECTH, A0COTIOTHO TBEPIOE TEIO, IICHTP TSKECTH TBEPOTO
Tena, paBHOBECHE, MEXaHMYECKHE KOJeOaHWs W BOJHBI, 3BYK, MH(Pa3ByK U
yJIBTPa3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIA

QJICKTPOMAIrduTHBIX BOJIH, CBCT, 6JII/I3OPYKOCTB " JaJIbHO30PKOCTD, CIICKTPEI
HUCIIYCKAaHUA U IMOTJIOIMCHMA, anbcpa—, Oeta- n raMmma-us3JIyudCHus1, U30TOIIbI,
AACPHAA OHCPICTUKA,

paznuyaTh SBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEITHOE ABUKEHHUE, CBOOOAHOE Ma/IeHNe
TEJ, PABHOMEPHOE JBUKEHUE IO OKPY>KHOCTH, B3aUMOJICUCTBUE TEJI,PEAKTUBHOE
IBUKEHUE, KoJieOaTeNbHOE JABMKEHUE (3aTyXalollMu€ M  BbIHY)X/ICHHbIE
KoJieOaHus1), pe30HaHC, BOJTHOBOE ABUKEHHUE, OTPAKEHUE 3BYKa, TPSIMOJIMHEMHOE
pacupoCTpaHEHUE, OTPAKEHHWE M IPEJIOMJICHUE CBETAa, IIOJIHOE BHYTPEHHEE
OTpaXEHHUE CBETa, pa3JoXKeHHUe Oeroro cBeTa B CIEKTP U  CIIOKEHHUE
CHEKTpaJbHBIX I[BETOB, AMCIEPCUS CBETA, €CTECTBEHHAs] PaJUOAKTUBHOCTD,
BO3HUKHOBEHUE JIMHEMYAaTOro CIEKTpa M3JIyYEHHs])) MO ONHCAHUI0 HUX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
busnuecKoe SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE M3YUYEHHBIX (U3NYECKUX SIBICHUN B OKPYKAIOLIEM
Mupe (B TOM uucie (U3HUECKHE SIBJICHUS B MPUPOJE: NMPWIMBBI U OTJIUBBI,
nBrkeHue 1aHeT COJIHEYHOM CHUCTEMbl, PEAKTUBHOE [BUXKEHUE JKHUBBIX
OpraHU3MOB, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3€MIIETPSCEHUE, CECMUYECKUE
BOJIHBI, I[yHaMH, 03XO, LBETa TeJ, ONTHUYECKUE SBJICHHUS B MPUPOJE,
OMOJIOTUYECKOE JCHCTBUE BUAMMOIO, YJIbTPa(QHUOJIETOBOTO U PEHTTE€HOBCKOTO
U3ITyYCHUM, €CTECTBEHHBI pAJUOAKTUBHBIA (OH, KOCMHUYECKHE JYyYH,
PaAMOAKTUBHOE U3yYEHUE MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PaJHMOAaKTUBHBIX
M3JIyYEHHI Ha OpPraHuW3M 4YEJOBEKa), MPU 3TOM IEPEBOAUTH NPAKTUYECKYIO
3a/1auy B y4eOHYI0, BBIJENSTH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHU ) (PU3NYECKUX
SBJICHUM; ONUCBHIBATH M3yUYECHHbIE CBOMCTBA Tel M (PU3NYECKUE SIBIICHUA,
UCIIOJNB3YS (PU3NYECKUE BEIIMYMHBI (CPEAHSSI U MTHOBEHHAs! CKOPOCTh TeJa Mpu



HEPAaBHOMEPHOM JBWKEHUHU, YCKOPEHUE, IEPEMEILECHHE, TYTh, YTIOBasICKOPOCTh,
CHJIa TPEHUs, Cujla YIPYTrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTOMNAICHN,
BEC Teja, UMIIYJIbC TeNa, UMITYJIbC CHJIbI, MEXaHUYECKas padoTa U MOIIHOCTb,
NOTEHIMANbHAs DJHEPIrUs Teja, MOAHATOrO0 HaJ MOBEPXHOCTBIO 3EMIIH,
MOTEHIMANbHAS DHEPrUsl CKATOM NPYKUHBI, KHHETUYECKAsl SHEPIHsl, MOJIHas
MEXaHUYECKasl SHEPrus, IEPUO/ U YaCTOTa KOJICOAHUH, ITIMHA BOJIHBL, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, [MOKA3aTeIb MPEJIOMIICHUS CPEIbl), IpU
OMHCAaHUU MIPABUIIBHO TPAKTOBAThH (PM3MUECKUN CMBICI UCIOJIB3YEMBIX BETUYHH,
0003HAUYCHHUA W EAWHMIBI (PU3NYECKUX BEIUYMH, HAXOAUTH (DOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (PU3HUECKYIO BEJINYMHY C APYTUMUBEIUYUHAMU, CTPOUTH
rpaduKy HU3y4EHHBIX 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH; XapaKTepU30BaTh
CBOMCTBA TeJl, (PU3UYECKUE SBJICHUS U IPOLIECCHI, UCIIOJIb3YsI 3aKOH COXPaHEHUS
SHEPIUH, 3aKOH BCEMUPHOTI'O TATOTEHUS, IPUHUUIT CYNEPIIO3ULIMH CHII, TPUHIUI
OTHOCUTENBHOCTH ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMILYJIbCa,
3aKOHBI OTPAXEHUS U MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsi0BOr0 U
MacCOBOTO YHCENl NpPHU SAEPHBIX PEaAKIUSAX, MPU 3TOM J1aBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIlIMCHIBATh €0 MaTEMATUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKHE MPOLIECCHl U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE
CUTYaLM IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX LIaroB
C omopoil Ha 2—-3 M3YyYEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUU, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemiaTth pacy€THbIC 3aauM (ONMUparoIyecs Ha
cucteMy u3 2—3 ypaBHEHUI), UCTOb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
(u3ruecKkrue BENIMYMHBI: Ha OCHOBE aHallu3a YCJIOBHS 3aJauyd 3aluCchIBaTh
KpPaTKO€ yCIIOBUE, BBISBIISITH HETOCTAIOLIUE UM U30BITOYHBIE JAHHBIE, BBIOUPATh
3aKOHbI M (OpPMYJIbl, HEOOXOIMMBIE JUIsl PELICHUs, NMPOBOIUTH PACUETHI U
OLICHHMBATh PEATUCTUYHOCTH IOJIYUEHHOTO 3HAu€HUs (PU3MYECKON BEIMUMHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEHIMTH MPHU MOMOIIU (PU3HUECKHUX
METOJIOB, HCIOJIb3Ysl ONUCAHUE HCCICAOBAHMS, BBIICIATH IPOBEPSEMOE
MPEANOJIOKEHNE,  OLICHMBaTh  MPABWIBHOCTH  NOpsAJKAa  MPOBEACHUS
WCCIIEIOBaHMsI, 1eJaTh BBIBOIbI, HHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHUN U
OMbITOB; MPOBOAWTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM
¢u3nuecKkux CBOWCTB TeNn (M3ydyeHHE BTOpPOro 3akoHa HpIOTOHA, 3akoHa
COXPAaHEHUSIHEPTUH, 3aBUCUMOCTb Mepro/ia KoJeOaHui MPy>KUHHOTO MasiTHUKA
OT MAacChl Ipy3a U )KECTKOCTH MPYKUHBI M1 HE3aBUCUMOCTD OT AMIUIATYAbI MAJIBIX
KOJ1e0aHU, MPSIMOJIUHEHHOE PACIPOCTPAHEHHE CBETA, PA3JIOKEHHE OEJIOro CBeTa
B CIEKTp, H3yu€HHE CBOWCTB M300paXeHHs B IUIOCKOM 3€pKaje U



CBOMCTBH300paXKEHUS MpeIMETa B COOMpPAIOIIEH JIMH3€E, HAOTI0IEHNE CTUIOITHBIX
Y TUHENYAThIX CIIEKTPOB U3JIYUYEHHUS): CAMOCTOSTEIHLHO COOMpaTh yCTAaHOBKY U3
M30BITOYHOTO HAOOpa 000pyIOBaHUS, OMMUCHIBAThH XOJ OTBITA M €T0 PEe3yIbTaTHl,
(GopMyIHUpPOBAaTh BBIBOJBI; TPOBOIUTH TPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX
U3MEpEHHH, ompeAensisicpeiHee 3HAUCHUE M3MEpsieMON Beln4yuHbI ((HoKycHOE
paccTosiHuecoOUparoIiel JTMH3bI), 000CHOBBIBATh BBIOOP croco0a HM3MEpeHUs
(u3MepuTenpbHOTO  MPUOOpa); TMPOBOAUTH  HMCCICAOBAHHE  3aBUCHUMOCTEH
(u3NYECKUX BETUYHH C

HCIIOJIb30BAaHUEM MPAMBIX HW3MEPEHHU (3aBUCHUMOCTh IYTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JBM)XEHMU O€3 HauyalbHOM CKOPOCTH, NEpUoAa KoJieOaHW
MaTEMaTUYECKOI0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJla OTPaXKCHUS
CBETa OT yTIjla MaJieHus W yria IpeJOMJIEHUs OT yria MaJeHusl): IJIaHUPOBaTh
HCCJIEI0BAHKE, CAMOCTOSATEIBLHO COOUPATh YCTAHOBKY, (PUKCUPOBATH PE3YIIBTATHI
HOJy4YEHHOW 3aBUCHMOCTH (PU3MUECKUX BEJIMYMH B BUJAE TAOJULl U I'padUKOB,
JIENIaTh BBIBOJIBI I10 PE3YJITATAM HCCIICIOBAHUS;

MIPOBOJIUTHh KOCBEHHbIE M3MEPEHMS (PM3HUECKUX BEIMYUH (CPEIHSASI CKOPOCTh U
YCKOpPEHHE Teia MPU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJIHOTO
najeHus, KECTKOCTh NPYXHUHBI, KOIDPUIMEHT TpPEeHUS CKOJIbXKEHUS,
MeXaHW4yeckas paboTa W MOIIHOCTb, 4YacToTa M TEPHOJ  KoJeOaHHi
MaTeMaTUYeCKOro M MPYXKUHHOTO MAasiTHUKOB, ONTHYECKas CUijla coOMparomei
JUH3bl, PAJAMOAKTHBHBIM  (OH): IUIAHUPOBATH HM3MEpPEHUs, COOMpaTh
DKCIIEPUMEHTAJIBHYK)  YCTAaHOBKY M BBIIOJHATH  W3MEPEHHSA,  CIEIys
IPEIIOKEHHON MHCTPYKIUH, BBIUMCIIATh 3HAYEHUE BEIUYMHBI MAHATU3UPOBAThH
MOJIyYeHHbIE PE3yJIbTaThl C YYE€TOM 3aJaHHOM MOTrPEIHOCTUU3MEPEHUM;
coOo1aTh MpaBuja TEXHUKM O€30MaCHOCTH MpH pabore ¢ JabopaTOPHBIM
o0Opy/IOBaHUEM; pa3iuyaTh OCHOBHbIE IMPU3HAKK HM3YUYEHHBIX (PU3MUYECKUX
MOJeJIel: MaTepHualibHas TOYKa, a0COIIOTHO TBEPAOE TEIO0, TOYSUHBI UCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, MJIaHETapHas MOJIeJb aTOMa, HYKJIOHHas MOJIEb
aTOMHOTO s1/Ipa; XapaKTepU30BaTh IPUHIIUIIBI 1EHCTBUS N3yUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA MX ONUCAHUsA (B TOM YHCIIE: CIIUIOMETD,
JATYUKU TIOJIOKEHUS, PACCTOSIHUS W YCKOPEHHS, pakKera, 3XOJOT, OYKH,
nepuckon, (oToanmnapar, ONTHYECKUE CBETOBObI, CIIEKTPOCKOI, JT03UMETP,
Kamepa BunbcoHa), UCTONB3Yysl 3HAHUS O CBOWCTBAX (DU3WYECKUX SBICHHUA U
HeoOXoaumble  (U3NYECKUE 3aKOHOMEPHOCTH; HCHOJb30BaTh CXEMbl H
CXEMaTHUYHbIE PUCYHKU W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX
npruOOPOB U TEXHOIOTHYECKUX MPOIIECCOB MPU PELIEHUU YUYEOHO--TTPAKTUYECKUX



3aJ1a4, ONTUYECKUE CXEMBI JIJISl TOCTPOCHHS M300paKEHUH B IJIOCKOM 3epKalie U
cobOuparome JuH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMH(OpPMAIUI0O O MPUMEPax) MPAKTUUYECKOTO
MCIOJIb30BaHUsl (PU3NUECKUX 3HAHUN B MOBCEAHEBHOM JKU3HM JI1 O0OECIICUCHUs
0€30MacHOCTH MPHU OOpAIlIEHUU C MPUOOpAMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUsl 3JI0pPOBbsi M COOJIOJEHUS HOPM DKOJIOTMYECKOr0 TOBEIECHUS B
OKpYXalollled cpelie; OCYIIECTBIATh MOUCK HHGoOpMauu  (HU3UIECKOTO
cojepxkanusi B IHTepHETE, CaMOCTOATEIBHO (POPMYIUPYS MOMCKOBBIN 3arpoc,
HAaXOJUTh MYTH OMNpPEIEICHUS JOCTOBEPHOCTH TMOIYYCHHON WH(GOpMalUd Ha
OCHOBE HMMEIOIIMXCA 3HAHUM U JONOJHUTENIBHBIX HCTOYHUKOB; MCIOJIb30BaTh
OpU BBINOJIHEHUH YYEOHBIX 3aJlaHUMl HAay4HO--TIOMYJSIPHYIO JIUTEpaTypy
(pU3HUECKOro COAEPKaHUs, CIIPABOYHBIE MAaTEPHAIIbI, PECYPCHI

cetu IHTEpHET, B1aeTh NpuéMaMHu KOHCTIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
UHpOpMaIMU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYI0; CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE MH(POPMALUU U3 HECKOIBKUX
HMCTOYHHUKOB (DU3UYECKOTO COJEpk aHUs, MyOJUYHO MPEIACTABIATh PE3YJIbTATHI
OPOEKTHOW WJIM HCCIEAOBATENIBCKOW JIEATEIBHOCTH, IPH 3TOM I'PAMOTHO
UCIOJIb30BaTh U3yUEHHBIN MOHITUWHBIN anmapar u3y4aemMoro paszena Gu3uKu u
COMPOBOXK/IATh BBICTYIJICHUE ITPE3EHTALMEN C Y4ETOM OCOOEHHOCTEHN ayAUTOPUHI
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
No HaumeHoBaHue pa3iesioB U TeM (uu¢pposbie)
i — Kourpoabnrie  IIpakTuieckue ogpasosareiabHbie
Beero padoThI padoTnI pecypebl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoae 2 0 0
1.2 dusnyuecKne BeTUIUHbBI 2 0 0
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 0 1
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CrpoeHue BemecTsa 1 0 1
BIDKEHHE U B3aUMOJICHCTBHE YaCTHI]
2.2 A 2 0 1
BelIeCcTBa
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 1 1
Hroro no pazneny 5




Paznen 3. /IBu:keHHe U B3auMojeiicTBUE TeJl

3.1 MexaHnndeckoe JBHKEHUE 3
3.2 WNuepuus, macca, IIIOTHOCTh 4
3.3 Cuita. Bune! cun 14
Wroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 [aBnenue. Ilepemaua naBiieHHs TBEPABIMU 3
’ TeJIaMH, )KUJKOCTIAMH U Ta3aMu
4.2 JlaBiaeHne KUJIKOCTH 5
4.3 AtmocdepHoe naBieHne 6
44 JleficTBHE KUAKOCTH U ra3a Ha IOTPYKEHHOE B 7
’ HUX TEJIO
Hroro o pasaeny 21
Pasnen 5. PaGora u MomHOCTB. DHeprus
5.1 Pabota u MomHOCTh 3
5.2 ITpocTeie MEXaHU3MBbI 5
5.3 MexaHnueckas SJHeprus 4




Hroro no pazneny

12

PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 15
I[TPOI'PAMME
8 KITIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe Pa31e/ioB H TeM (uudposbie)
Ne n/m Kourpoannrbie IIpakTuueckue |ogpasoparebHble
orpa
porpamMmel Beero paboThI paboThI pecypcebl
Pa3pen 1. TenioBble iBJICHUSA
1.1 CrtpoeHue u cBOWCTBA BelleCTBA 7 0 0
1.2 TerutoBbie MPOLECCHI 21 1 5
Hroro no paszneny 28
Pa3nes 2. DiiekTpr4yecKkHe M MATHUTHBIC SIBJICHHSA
51 DneKTpuuecKkue 3apsiibl. 3apsyKeHHbIE TeNa) 0 1
) U UX B3aUMOJICUCTBUE 7
2.2 IToCTOSIHHBIN 2TEKTPUYECKUNA TOK 20 1 7
2.3 MarHuTHbIE SIBJIICHUS 6 1 1.5




24 DNeKTpOMarHuTHasE MHIAYKIIHS 4 0 0
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 14.5
I[MPOT'PAMME
9 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHHe Pa31e/ioB H TeM (uudposrbie)
Ne n/m Kourposbnbie IlpakTuyeckue |ogpasosareinnHble
TpOTpamMme! Beero padoThI padoThI pecypcsl
Pa3znen 1. Mexanuveckne siBJeHUSA
L1 MexaHnYecKoe IBIKEHUE H CITOCOOBI €ro 10 0 |
OTIFICAHHUS
1.2 . 20 1 3
BsaumoneiictBue Ten
1.3 10 0 3
3aKOHBI COXpaHEHUs
Hroro no pazneny 40
Pazjnen 2. Mexanudeckne KoJie0aHus U BOJIHBI
2.1 Mexannueckue KoneOaHus 7 0 3




2.2 8
MexaHn4eckue BOJIHbL. 3BYK

Hroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOC moJi€ ! 3JICKTPOMAIHUTHBIC BOJIHBI

3.1 DNIEKTPOMAarHUTHOE nojie u
SJICKTPOMArdMuTHBIC BOJIHBL 6
Hroro no pazneny 6

Paznea 4. CBeToBbIe ABJICHUSA

4.1 3aKOHBI pacCIpOCTPAaHEHUS CBETA 6
4.2 6
JIuH3bI U onTUYECKHE TPUOOPHI
4.3 Pa3noxxenue 6emoro ceera B CEKTP 3
Hroro no paszneny 15

Paznen 5. KsanroBbie iBJIeHUA

5.1 Hcnyckanue v norionieHrue cBETa aroMoM 4

5.2 6
CrtpoeHnue aTOMHOTO sijipa

53 7
S nepHbie peakunun

Hroro no pazneny 17




Pa3nes 6. IloBTopuTe1bHO-00001a101IMIT MOYJIb

[ToBTOperne u 0000IIECHNE COAEPIKAHUS

6.1 2
Kypca ¢u3uku 3a 7-9 knacc 9
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbBIE
Ne uudgposbie
o Tema ypoka Kontponbneie IlpakTuueckne o0pa3oBaTe/IbHbIE
a00ThI a00ThI
Bcero P P pecypcsl

®u3nka — Hayka o npupoze. SBneHus
IIPUPOJBI

Ddusznueckue sBICHUS

du3nyeckre BETUYUHEI U UX HN3MCPCHUC

VYpok-uccienoBaHue "U3mepenue
TEeMIEPaTyphl npu TTOMOIITA
KUJKOCTHOTO TEPMOMETpa U JaT4uKa
TEeMIEPATYphI"

Mertoasl HayuyHOoro mo3HaHusA. OnucaHue
(bu3HYECKUX SIBICHUHN C IOMOIIBI0 MOJIETIEH

Ypok-uccnenosanue "[IpoBepka runoTessr:
JTAJIbHOCTH MOJIETA apUKa, MYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OoJblle
BBICOTA ITycKa"

Crpoenne BEIIECTBA. OnbITHI,
JIOKa3bIBAIOIIME  JUCKPETHOE  CTPOEHUE
BEILIECTBA

I[BI/I)KCHI/IC qacTull BEIICCTBA




Ypok-uccnenoBanue «OnbIThI 0

9 HaOJII0/ICHUIO TEIIJIOBOTO PaCILIMPEHMSI Ta30BY)

10 ArperaTHble COCTOSIHMSI BELLIECTBA

1 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
O6o6mienue no pa3neny «llepBoHadanbHbIe
CBEICHUS O CTPOCHUHU BEUIECTBA»

12 Mexanuyeckoe nBUxkeHHE. PaBHOMEpHOE W
HEPaBHOMEPHOE JIBUKEHUE

13 CxopocTb. Equnuiibl cCKopocTu

14 Pacuer nyTu ¥ BpeMeHM IBH>KEHUS

15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN

16 [TnotHOCTH BemiecTBa. Pacuer Maccel 1 00bemal
TeJa Mo €ro MIOTHOCTH

17 JlabGopaTopHas paborta «OmnpeneneHne
MJIOTHOCTU TBEPAOTO TENa»

13 Pemrenune 3anau no teme "I1noTHOCTH
BemecTna"

19 Cuna Kak XapakTepUCTHUKAa B3aUMOJACHCTBUSA
ten. Cuia ynpyroctu. 3akoH ['yka
JlaGopaTopHas pabota «M3yuenne |1

20 3aBUCHUMOCTH pacTshKeHUs (AepopMariim)

MIPY’KHAHBI OT NPUJIOKEHHON CHUIIBD)




21

[[“1Bnenue Tsrorenus. Cuiia TSKECTU

22
CBs13p MEX]ly CUJION TSAKECTU U MAcCOM Tea.
Bec Tena. Pemenue 3anaq no teme "Cuna
TspKecTu"

3 Cuna TsKeCcTH Ha JPYTUX IUIaHeTax.
du3nyecKkne XapakKTepUCTUKU IUIAHET

24
N3smepenune cun. JJuaamomerp

25
Bec Tena. Hesecomoctn

26 CrnosxeHue IByX CUJ, HallpaBJIEHHBIX 10
OJIHOM IpsiMoil. PaBHOAEHCTBYIOIIAS CHIT

7 Pemenune 3anau no teme "PaBHoaelcTBYIOIIASA
cun"

’3 Cuna tpenus u e€ Buapl. TpeHue B mpupojie u
TEXHUKE
JlaGopaTopHas pabota «M3yuenue

29 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT
CWJIBI JJABJICHUS U XapaKTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenne 3a1a4 Ha OIIPELIETICHUE

PaBHOJECUCTBYIOLIEN CUJIIBI




Pemenue 3agau mo temaM: «Bec Tenay,

31 «['padpuueckoe m3obpakenue cmn», «CUb»,
«PaBHOIEUCTBYIOIIAS CUIT»
KontposnbHas paboTta o

32 TeMaM: «MexaHUYEeCKOe ABUKEHUEY,
«Macca, III0THOCTEY, «Bec Temay,
«['papuueckoe nzobpakenue cuny, «Cuiab»

3 JHanenue. CriocoObl yMEHBIIICHUS U
YBEJIMYEHHUS 1aBICHUS
JlaBieHue rasa. 3aBUCHMOCTb JIaBJICHUS Ta3a

34 0T 00bEMa, TeMIiepaTypbl

35 [lepeqaua naBiieHust TBEPABIMU  TEJAMHU,
KUIKOCTSAMU U razaMu. 3akoH [lackans
JlaBneHue B KMAKOCTHM W Tra3e, BBI3BAHHOE

36 JEHUCTBUEM CUJIbI TSHKECTH

37 Pemenue 3anau o teme «Jlapienue B
JKMIKOCTH U rase. 3axkoH Ilackaisy»

38 Coobmarommumecs: cocy/sl

39 .
['uppaBnuyeckuii npecc

40 ManomMertpsl. I1opiHEBOM )KUIKOCTHBIN HACOC

A1 ATtMocdepa 3emMiu 1 IPUUYMHBI €€
CYILECTBOBAHUS

42 Bec Boznmyxa. ATmochepHoe gaBieHue




N3mepenue armocdeproro gaBieHus. OnbiT

43
Toppuyennu

m 3aBUCUMOCTh aTMOC(HEPHOTrO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
bapometp-anepoua. AtmochepHoe NaBIICHHE

45 Ha Pa3IMYHbIX BHICOTAX

6 Pemenue 3amay mo Teme " AtmocdepHoe

4 naBieHue"

47 JleiicTBHE ®KUAKOCTHU U ra3a Ha IOTPYKEHHOE B
HUX TeJ0. ApXuUMeI0Ba cuiia
JlabGopaTtopHas pabora «OrnpeneneHue

48 BBITAJIKMBAIOIIECH CUIIbI, IEUCTBYIOIIECH HA
TEJO, MOTPY>KEHHOE B JKUKOCTH)
JlaGopaTopHas paboTa 1o Teme

49 «MccnenoBanne 3aBUCIMOCTH Beca Teja B
BOJI€ OT 00bEMa MOTPYKEHHOI B )KUKOCTh
YacTH Tesa»

50 [1naBanue Ten
JlaboparopHas padota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKH U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue cynos.

52 BosnyxomnaBanue», «JlaBieHue TBEpAbIX TE,

JKUJIKOCTEH U Ta30B»




KontponbHast pabora mo Tteme «JlaBneHue

53 N
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
54 Mexanunyeckas padborta
55 MorHocTb. EAUHUIIBEI MOIITHOCTH
56 VYpoxk-uccienopanue "Pacu€r  MomiHOCTH, ]
pa3BUBaEMOM MpHU MOIBEME MO JecTHUIIE"
57 IIpocThie Mexanu3mel. Peryar. PaBHOoBecue cui
Ha pblyare
Peraaru B TexHuke, ObITY U MPUPOJE.
58 Jlaboparopuast pabora 0.5
«HccienoBanne ycillOBUM PaBHOBECHS
phIuara
50 Pemenne 3amad 1o TemMe — «YCIOBHSA
paBHOBECHSI pbIYara
Koaddumment  monesnoro  nmercTBus
60 MeXaHu3Ma. JlaGopaTtopHas paborta 0.5
«M3mepenne KII/ HakIIOHHOH MTIIOCKOCTH
61 Pemenune 3ama4u no treme "Pabora, MOIIHOCTD,
KHI["
62 Mexanunueckas sHeprusi. Kunernueckas u
MOTEHIMATbHAs SHEPT U
63 .
3aKOH COXpaHEHUs] MEXaHUYECKON IHEPTUn
YPpOoK-3KCIIEPUMEHT o TEME|
64 "DKCIepUMEHTAIBHOE OIIPENETICHHE 1

W3MEHEHMSI KUHETHYECKOM 1 MOTEeHIINAIbHOMN




SHEPTHH MPU CKATBIBAHUM TEJIa TI0 HAKIIOHHOMN
IIocKocTH"

KonrponsHast pabora mo teme «Pabota u

65
MOUIIHOCTb. DHEPIHsD» 1
66 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme |
"MexaHnueckoe IBHKenue"
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B" 1
PesepBHbIil ypok. PaGoTta ¢ TekcTamu 1o Teme
68 " "
Pa6orta. MomHocTs. DHeprust 1
OBULIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME




8 KUIIACC

KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne uugposbie
Tema ypoka Konrpoabnbie IIpakruyeckue
o/ o0pa3oBaTe/ibHbIE
Beero padoThI padoTshI
pecypcesl
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHO-
1 KUHETUYECKOU TEOPUU u ux 1
OIIBITHBIE
IIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Monenu TBEPAOTO, JKHAJIKOTO 41 |
ra3o00pa3HOro COCTOSHUH BellecTBa
OOBbsicHEeHHe CBOMCTB TBEPJOTO, KUAKOTO
4 ¥ ra3000pa3HOro COCTOSIHMI BellecTBa Ha 1
OCHOBE IOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannnueckue u amop¢Hble Tena 1
6 CmaunBanue U KaWUISIPHOCTb.
IToBEepXHOCTHOE HATSKEHUE 1
7 1
TennoBoe paclIMpeHne U cxKaTue
g Temmneparypa. CBs3p TemmepaTypel €O

CKOPOCTBIO TCIIOBOT'O ABUXKCHUA YaCTHUIL]




Buytpennsst sHeprus. CriocoObl M3MEHEHUS]
BHYTPEHHEH SHEPrun

10

Bunb Teronepeaaun

11

Ypok-koHpepeHIus "[IpakTrueckoe
HCII0JIb30BAHUE TEIIJIOBBIX CBOMCTB BEILIECTB
u

MaTepHaJioB B LENSAX dHEprocoepekeHus "

12

KonnyecTBO TEIIIOTHI. Y aennHas
TCIIIIOEMKOCTD

13

VYpaBHenue TemnoBoro Oananca. TerooOMeH
U TEIJIOBOE PaBHOBECHE

14

Jlaboparopuass pabora "HcciemoBanue
SBJICHUS TernooOMeHa pu
CMEIIMBAHUM XOJOJHOW U TopsAYeH
BOAKI"

15

Pacuer komyecTBa TEIJIOTHI, HEOOXOAUMOIO
JUUISl HArPEBAHMS TeJla U BBIICIISIEMOTO UM MPU
OXJIAXKJICHUH

16

JlabopaTopHas paborta "OnpeneneHue]

yEIbHON TEMJIOEMKOCTH BeliecTra"

17

OHeprus TommBa. Y ieibHasi TerjaoTa
CrOpaHus

18

IInaBneHue u oTBEpIEBAHNE
KPUCTANINYECKUX TeN. Y IeNbHas TemaoTa
TUTaBJICHUS




19

JlaGopaTtopnast pabora "Ornpezenenue
y/IeJIbHON TeIJIOTHI TUTaBJICHHUS Jibjia"

20

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenue

21

Kunenune. VYpaenbHas TEIJI0Ta
napooOpa3oBaHus u KOH/JICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS

22

Bnaxxnocts Bo3znyxa. JlabopaTopnast pabota
"OnpezeseHre OTHOCUTEIBHOM BIIaXKHOCTH
BO3/IyXa"

23

Pemenue 3amgau Ha OIIPCACIICHUC BIIA)KHOCTH

BO3JlyXa

24

[TpuHIMNBI pabOTHI TETIOBBIX JBUTATENCH.
[TapoBas TypOuHa. /IBuraTenb BHyTpEHHETO
CrOpaHus

25

KII/ TermoBoro nurarens. TenmnoBbie
JIBUTATEIIN U 3aIUTA OKPYKAKOIIEH CPebl

26

3aKOH COXpaHEHUS U MPEBPALICHUS YHEPTUH B
TEIUIOBBIX ITpoLeccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TensoBrie SIBIICHUSI. N3meneunne

arperaTHbIX COCTOSIHUM BCIJ_ICCTBa"




Kontponbnas padota o teme "TemnoBbie 1

28 siBJIeHUsI. MI3MeHeHue arperaTHbIX COCTOSTHUN
BenrecTna"

29 DnekTpusanus Teil. J{Ba poaa 3JeKTpUYECKUX
3apsa0B

30 Ypoxk-uccienoBanue "IaeKTpu3aius Tei
WHAYKIMEH U PU CONTPUKOCHOBEHUM"

31 B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona
DNeKTpruYecKoe noJie.

32 HamnpsbkeHHOCTh  2JIEKTPUYECKOTO  IMOJIS.
[IpuHnun cyneprno3unumn
BJIEKTPUYECKUX MOJIeH

13 Hocutenu snektpuyueckux 3apsjios.
DneMeHTapHbIN 3apsa. CTpoeHue aroma

a4 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH
COXpAaHEHUS IIEKTPUYECKOI0 3apsiia

35 Pemienue 3amay Ha TpPUMEHEHUE CBOMCTB
AIEKTPUUYECKUX 3apsI0B
DIIEKTPUUECKUI TOK, YCIIOBHS ero

36 cymectBoBanus. MicTouHuku
3JIEKTPUYECKOTO TOKA

37 JlelcTBUA DIIEKTPUYECKOTO TOKA
Ypok-uccnenoBanue "Jle¥icTBUE

38 ANEKTPUUECKOTO MOJIsl Ha TPOBOJIHUKHU U

JUDIIEKTPUKH"




DIIEKTPUUECKHUI TOK B METaJIAX, KUJIKOCTAX

39
U razax

40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIEC YACTH

11 Cwita Toka. JlabopaTopHas pabora 0.5
"N3MepeHue U peryiupoBaHue CUibl TOKa"
DJeKTpruYecKoe HanpsikeHue. BoinbTMmerp.

42 JlaGopaTtopHas pabdota "H3mepenue u 0.5
peryJupoBaHue HaNpsKeHUs"

43 ConpoTuBjieHre  MPOBOAHHUKA. Y IEJIbHOE
COIMPOTHBIICHUE BEIIECTBA
JlaboparopHas pabora "3aBHUCHMOCTh

m AIEKTPUUYECKOTO COIPOTUBIICHUS 1
MIPOBOJIHUKA OT €0 JTMHBI, TIJIOIIATH
MONIEPEYHOr0 CEUeHus U MaTepuana”

45 3aBHUCHUMOCTh CHUJIBI TOKa OT HaMpsDKEHUS.
3akoH OMa aJ1d y4acTka 1enu
Jlabopatopnass pabora "HccrmemoBanue

46 3aBUCHUMOCTH CWJIBI TOKA, UIYIIETO Yepe3 1
pe3ucTOop, OT COMPOTUBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3ucrope”

47 [TocnenoBarensHOE u napayienbHOe

COCIMHCHUA ITPOBOAHHUKOB




JlaboparopHas pabota "lIIpoBepka mpasuiia

48 CIIOKECHHS HaANPSHKEHU N npu
MOCJIEIOBATEILHOM COCIMHEHUH JIBYX
pe3uctopon”

Jlaboparopuass pabora "IIpoBepka mpaBuiIa

49 JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEJIMHEHUH PE3UCTOPOB"

50 Pemienne 3amau Ha nmpumenenue 3akoHa Oma
JUTSL pa3IMYHOTO COSAMHEHUS TPOBOTHUKOB

51 PaGora u MOIIHOCTH 3MEKTPUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

5 JlaboparopHas padora "Omnpenenenue padboOThI
Y MOIIIHOCTH 3JIEKTPUYECKOTO ToKa"
DNeKTpUUecKUe e U MoTpeOuTenn

53 AeKTpUYECKOM sHepruu B ObITy. KopoTkoe
3aMbIKaHUE
[TonroroBka K KOHTPOJBHOU paboTe Mo Teme

54 "JnexTpuueckue 3apsiibl. 3apsHKEHHBIE TeNa U
UX B3auMoaeucTBus. I1ocTOSHHBIN
3JIEKTPUYECKUN TOK"

KonTponbHas pabota mo Teme

55 "DneKTpuuecKue 3apsabl. 3apsKeHHbIE Tela U
UX B3auMoaeucTBus. I1ocTOSHHBIN
ANEKTPUYECKUH TOK"

56 ITocTosIHHBIC MarHUTHI, KX B3aNMOJICHCTBHE

57 Ypok-uccienoBanue "N3yuenne  moiey

HOCTOSHHBIX MarHuToB"




58

Marautaoe mnone. MarautHoe mnojie 3eMid 1
€ro 3HadyeHue 71 KU3HU Ha 3emie

59

OnbIT OpcTeaa. MarauTHoe nose

OJIEKTPHUICCKOI' o ToKka MarauTtHoe moOJe

KaTylIKu ¢ TOKOM

60

[IpuMeHeHHE AIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTopHas pabora "U3yuenue

0.5

JIEHCTBHSI MArHUTHOTO TIOJISL HA MPOBOJIHHK C
TOKOM"

61

DNeKTpOABUTaTENb OCTOSIHHOTO TOKA.
Hcnonb3oBanue aneKkTpoaBUraTesieid B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

62

Onbitel Dapanes. 3aKOH 3IEKTPOMArHUTHOMH
uHaykuuu. [Ipasuio Jlenna

63

Onektporereparop. CrocoObl  TONyYCHHS
ANEKTPUUECKOI SHEPTUH. DJIEKTPOCTAHITNHN Ha
BO300HOBI/IIEMBIX HCTOYHHUKAX OHEpPTIUun

64

[TonroroBka K KOHTPOJBHON paboTe Mo Teme
"DJIeKTpUUECKNE U MAarHUTHBIE SIBJICHUS"

65

KonTtponbHas pabora o Teme

"DNeKTpUYECKNe U MAarHUTHBIE SIBIICHUS "

66

PesepsHslit ypok. Pabota ¢ TekcTamu 1o Teme
"TemnsoBbie SBICHUS"




67

PesepBHblii ypok. PaboTa ¢ TekcTamu 1o teme
"TTocTOsIHHBIN AMMEKTpUYECKUI TOK"

68

PesepBHBIi ypok. Pabota ¢ TekcTamu 1o Teme
"MaruuTHbI€ sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

14.5

9 KUIIACC

KoanuecTBO 4acoB

n/n

Tema ypoka

Bcero

KonTpoJbHbIe
padoThI

IIpakT4yeckue
padoThI

DJIEeKTPOHHbIE

uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Mexanunyeckoe nBuxeHrne. MarepuaiibHas
TOYKA

Cucrema OoTCUcTa. OTHOCUTENBHOCTH,

MCXaHHUYCCKOI'0O ABMKCHUA

PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE

HepaBHOMepHOG HpHMOHHHeﬁHOG JABHIKCHUC.
Cpe,[[H}I}I U MI'HOBCHHAasA CKOPOCTb

IIpssMONMHENHOE PAaBHOYCKOPEHHOE
JIBIOKEHUE. Y CKOpEHUE

Cxopocth MPSAMOJIMHENHOTO| |
PaBHOYCKOPEHHOT'O IBHKEHUS.

I'padux ckopoctu




JlaGopaTtopHnas pabota "Onpeznenenue

7 YCKOpEHUS Telna IIPU PaBHOYCKOPEHHOM
JOBUKEHUM  TI0

HAKJIOHHOM IJIOCKOCTH"

8 CBoOogHoe mmagenue teia. OnelTel [anumies
PaBHOMEpHOE IBMXKEHHE 1O OKPYKHOCTH.

9 [Tepuon u yactora oOpamenus. JInnelnas u
yIJI0Basi CKOPOCTHU

10 LleHTpOCTpEMUTEIBHOE YCKOPEHHE

11 [Iepssbiit 3ak0H HproTona. Bektop cuisl

12 Bropoii 3akoH HeroTtona. PaBHonelicTByromast
cuiia

13 Tpertnii 3akon Hetotona. Cyrnepno3unust Cui

14 Pemenue 3ana4y Ha IPUMEHEHNE 3aKOHOB
Herorona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3ana4 no teme «Cuna ynpyroctu»

17 JlaGopaTopHas pabota «Onpenenenue
KECTKOCTHU MPYKUHBI»

18 Cuna tpenus

19 Pemenue 3amau mo teme «Cuiia TpeHUS»




Jlaboparopuast pabora "Omnpenenenue

20 kod(pdurmenTa TpeHUs CKOIbKEHUS"
Pemrenue 3amau nmo teme "3axkoHsl HbroToHa.
21 Cuna ynpyroctu. Cuia Tpenus"
Cuia TSDKECTH U 3aKOH BCEMUPHOTO TATOTCHHUS.
22 YckopeHue cBOOOAHOTO MaACHHUS
Ypok-koHpepenus "JIBUKEHUE TEI BOKPYT]
23 rPaBUTAIMOHHOTO IIEHTPA
(Conueunas cucrema). ['amaktuxu"
Pemenne 3amau mo teme "Cuiaa TKECTH U
24 3aKOH BCEMUPHOTO TATOTEHUS"
[lepBas kocmuueckasi ckopocTth. HeBecomocTh
25 U TIepEerpy3Ku
%6 PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AbcomotHO TBEpAOE Teno. PaBHOBecHe
TBEPIOTO TeNA € 3aKPEIIEHHON OCBIO
BpalIeHUs
27 MowmeHnT cuisl. LeHnTp TspKecTn
Pemrenue 3anau no reme "MOMEHT CHIIBIL.
28 Hentp TsixecTn"
[ToaroroBka K KOHTPOJLHOM paboTe Mo Teme
29 "MexaHnyeckoe IBIKeHne. B3anmoaelicTeue
Ten"
30 KonrtponsHas padora no teme "MexaHndeckoe

nBrokenne. Bsaumoneiicteue ten"




Wmnynece Tema. HWMnynbe cuibl.  3aKOH

31 COXPAaHEHHUS UMITYJIbca. YIIPYroe U HeyIpyroe
B3aUMOJICHICTBHE

1 Pemrenue 3amnau no reme "3akoH coxpaHeHUs
uMmIyibca"
Ypok-koH(pepeHnius "PeakTuBHOE JBUKEHUE B

33 MPUPOAE U TEXHUKE"

34 Mexanunueckasi paboTa U MOIIHOCTb
Pabora cuibl TSDKECTH, CHIIBI YHOPYTOCTH M

35 CHJIBI TPEHUS
JIaboparopHas pabota «Onpenenenue padboTs

36 CWJIBI TPEHHsI MIPU PABHOMEPHOM JIBXKEHUU
Teja Mo TOPU30HTATBHON MTOBEPXHOCTH

3 Cas3b sHepruu u padotsl. [loTeHmanpHas

7 SHEprus

38 Kunernueckas DHEPIHUs. Teopema 0
KMHETHYECKON YHEPTUU

39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE

40 JlaGopatopHas pabota «/3yueHue 3akoHa
COXpPaHEHHsI SHEPTUU»

A1 KonebarenbHoe ABM>KEHUE U €TO
XapaKTEPUCTHUKU

" 3aryxatomue  KoinebGaHus.  BbIHYXIeHHbIE
kosebanus. Pezonanc

43 MaremaTnueckuil ¥ NPy KUHHBIN MassTHUKH




Ypok-uccnenoBanue «3aBUCUMOCTb IEPUOAA

44 KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACChI
rpy3a»

45 [IpeBparienre SHEPTUU NP MEXAHUYECKUX
KOJIe0aHUSIX
Jlaboparopuass  pabora  «OmpenencHue

46 YaCTOTHI M IEPHOIa KOJIeOaHUI IPYKUHHOTO
MasiTHUKa»
JlaGopaTopHas pabora «[IpoBepka

47 HE3aBUCUMOCTH  Mepuoja  KojeOaHui
rpy3a, MOJBEHICHHOTO K HUTH, OT MaccChl
rpy3a»
Mexannueckue BojiHbl. CBOMCTBA

48 MeXaHU4ecKuX BOJH. [IpoopHbIe 1
MIOTICPEYHBIC BOJTHBI

49 Ypok-koH(pepennus "MexaHHYeCKrue BOJHBI B
TBEpIOM Tene. CelicMuiecKre BOTHBI"

50 3Byk. PacripocTpanenue n oTpakeHue 3ByKa

- Ypok-uccrnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
I'poMkocTh  3Byka W BBICOTA  TOHA.

52 AKYCTHYECKHI pe30HaHC

53 VYpok-koHpepeHuus "YapTpa3ByK u

uHOPa3BYK B IPUPOJE U TEXHHUKE"




54

[ToaroroBKka K KOHTPOJBHOW paboOTe MO Teme
"3akoHbI cOXpaHeHMs. MexaHnueckue

KOJIeOaHUA U BOJIHBI"

55

KonTponpHas pabora mo teme "3aKOHBI
coxpaHeHus. MeXxaHW4ecKue KOoJIeOaHus
Y BOJIHBI"

56

BHGKTPOMaFHI/ITHOC I10JIC. SHGKTPOMEIFHI/ITHBIG
BOJIHBI

57

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

58

Ypok-koupepennus "lkana
AJICKTPOMArHUTHBIX  BOJH. Mcmosab3oBaHMe
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3M"

59

Ypok-uccienoBaHue "N3yueHue cBOKCTB
AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MobOupHOTO Tenedona"

60

Pemenue 3amau Ha OIIPCACIICHUC YaCTOThbI H
JJIMHBI SHCKTpOMaFHHTHOﬁ BOJIHBI

61

DnekTpoMarHuTHasi mpupojaa csera. CKOpocTh
cBeta. BorHOBRIE CBOMCTBA CBETA

62

Hcrounuku ceera. [IpsaMonuneitHoe

pacripoctpaneHnue cBera. 3atmenus CoJHIa U
JIyHb1

63

3akoH OTpAXXCHUA CBCTA. 3epKaJ1a. Penrenue
3a/la4 Ha IPUMCHCHUC 3aKOHA OTPaKCHU

CBCTa




[Tpenomiienne cBeta. 3aKOH MPETOMIICHUS

64
cBeTa

65 [TonHOE BHYTpEeHHEE OTpakKeHUE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO
OTpa)KEHHsI B ONITUYECKUX CBETOBOJAX
JlaGopatopnass pabora "HccnemoBanwme

66 3aBUCHUMOCTH yria MPETOMIICHUS
CBETOBOIO Jiyda OT Yyrja MajeHus Ha
rpanuie "Bo3ayx- crexkno""
Ypok-koH(pepenmus "Vcnons3oBanue

67 IIOJIHOTO BHYTPEHHETO OTPAXKEHMUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

68 Jlunzel. OnTrUyecKas cuiia JIMH3bI

69 [TocTpoenue n3006pakeHn B TMH3aX
JlaGopatopnast  pabora  "Omnpenenenue

70 (OKYCHOTO pacCTOSIHUS U ONTUYECKOM CHIIBI
cobuparomiei TuH3bI"

71 VYpok-koHpepenus "OnTuyeckue TMH30BbIE
npubops"”

72 I'ma3 xak ontuueckas cucrema. 3peHue

7 VYpok-xkoudepenuus "Hedexrsr 3penus. Kag

COXpaHMTH 3peHue"




Paznoxenne Genoro cBera B cnekTp. OmbITHI

74 Hprorona. CioxkeHue CrieKTpaibHbIX IIBETOB.
Hucniepcus ceera
JlabopaTtopHas pabota "OnbITHI 11O

75 pasIoKeHUIo OeI0ro CBeTa B CIIEKTpP U
BOCIPUATHUIO LIBETA IIPEIMETOB IIPH UX
HaOJI0IeHNH Yepe3 BETOBbIe (HUIbTPHI"

76 VYpoxk-npaktukym "BoJHOBBIE CBOMCTBA CBETA:
mucnepcus, MHTepdepeHuus u gudpaxus"

77 Omnsitel Pesepdopaa u nianerapHas Mozesb
aToMa

78 [Tocrynater bopa. Moaens aroma bopa

9 Hcnyckanue M MOIJIOIIEHUE CBETa aTOMOM.
KBanTe1. JInHelyaThIe CIIEKTPHI

20 Ypok-nipaktukym "Habnronenre criekTpoB
UCITyCKaHUs"

81 "
PannoakTUBHOCTB U €€ BB

82 Crpoenune atomHoro siapa. Hyknonnas Mmoznens

83 PanuoaxTtuBHbIe peBpaienus. M3oTomnbl

24 Pemenue 3anay no teme: "PaanoakTUBHbBIE
IpeBpalieHus"

85 Ilepuon monypacnana

26 Ypok-koHbepeH s "PannoakTuBHBIE]

W3JIy4E€HUS B IPUPOJE, MEIULIMHE, TEXHUKE"




87

Snepuble  peakiuu. 3aKOHBI COXpaHEHUS]

3apAA0BOT0 U MaCCOBOI'O YUCCII

88

DHeprus CBA3U aTOMHBIX siiep. CBsi3b Macchl U
SHEPTUH

89

Pemenue 3ampau no reme "Snepueie peakun"

90

Peakiuu cunTte3a u aenenus saep. MctouHuku
sHeprun CoJiHIIA U 3BE3T

91

Ypok-koH(bepeHIus "Anepnas
sHepreTuka. JIeHCTBUS paauOaKTHBHBIX
W3JIy4€HUI Ha )KUBBIE OPraHU3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe

"DJIeKTPOMarHuTHOE MOJIE.
DneKkTpoMarHuTHbIie BOJHbI. KBaHTOBBIE
sIBJICHUS"

93

KonTponbnas pabota mo teme
"IJIeKTPOMarHuTHOE TIOJIE.

DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE
SIBJIEHUS"

94

[ToBropenune, o06obOmenue. JlabopaTopHblie
paboTsl 1o Kypcy "Bzaumopeiicteue ten"

95

IToBTOpeHue, o0o0menue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 334 110 TeME
"TeruioBble npoueccol”




[ToBTOpenue, o6o0menue. Pemenue

926 pacUeTHBIX U KaYECTBEHHBIX 33]1a4 110 TeMe 1
"KIIJI, TerioBeIX aBHUTaTCCH"
[ToBTOpeHwUeE, 0000menue. Pemenue 1
97 pacUeTHBIX U KAYECTBEHHBIX 33]1a4 110 TeMe
"KILJI anexkrpoycTaHOBOK"
08 [ToBTOpenue, o06060menue. JlaboparopHbie | |
paboTsl 1o kypcy "CBeToBbIC IBICHUS"
99 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu |
110 TeMe "3aKOHbI COXPaHEHUsI B MEXaHUKeE"
[ToBTOpenue, o6obmenue. Pabora ¢ Tekcramu
100 " " 1
o teme "Konebanus v BOJIHbI
101 [ToBTOpenue, 0600menue. Pabora ¢ Tekcramu |
o Teme "CBeToBbIC sIBICHUS"
IToBTOpenue, o6obmenue. Pabora ¢ Tekcramu
102 o Teme "KBanToBas u sigepHas ¢puzuka' !
OBILIEE KOJIMYECTBO YACOB I1O0 102 27

I[TPOTPAMME




YYEBHO-METOJJNUYECKOE OBECIIEYEHHE

OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka, 7 xmacc/ lleppimkua  A.B., OOmecTBO ¢ OrpaHUYEHHOU
OTBETCTBEHHOCTHIO «}31aTeNBCTBO «DK3aMEH»

» dusuka, 8 knacc/ [epoimkun A.B., OOIECTBO C OrpaHUYEHHON

OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obmiectBo «3narenscTBo

«HpOCBGIHeHI/IC»

» ®usuka, 9 knace/ Iepoikud A.B., ['yrauk E.M., O6miecTBo ¢

OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO

«M3parensctBO «IIpocBenienne»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

7 KJIACC

1. PaGouas nporpamma.

2. Ilporpammbl ocHOBHOro o6miero ooOpa3zoBanusd. Pusmka. 7 — 9 knaccel
(aBTopsl:A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas mporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUU C BEHIOPAHHBIM YUEOHUKOM:



4. Tlepprukun A.B. ®usuka. 7 knacc. YueOHUK A1 0011e00pa3oBaTeIbHbIX
yupexaenuii . M.:J/Ipoda. 2011

5. Jlykamuk B.M. COopHuK BompocoB U 3ajad no ¢usuke. 7-9 xi. — M.:

IIpoceemienne, 2010. —192c.

8 KIIACC

1. Pabouas nporpamma. duszuka. 7 — 9kiaccel: y4eOHO-METOIUYECKOTO

noco6ust /coct. TuxonoaE.H. — 2-e uza.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. Tlporpammbl ocHOBHOro o6Omiero oOpazoBanus. Pusuka. 7 — 9 Kiaccel

(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas mporpamma no ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C

BBIOpAaHHBIM YYEOHUKOM:

4. TlepoimkuH A.B. @usuka. 7 kinacc. Y4eOHUK 1151 00111e00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011
5. Jlykamuk B.W. CoopHHK BOTIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:

ITpocemienne, 2010. —192c.



6. Kupuk JLLA. ®usuka — 7. Pa3HOypOBHEBBIE CaMOCTOSITENbHBIE U

KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 kinacc. JlabopaTtopasie padbotsl. KOHTpoIbHBIE
3aganus. —CaparoB:Jlunei, 2014.

8. «KonrtponbHO-u3Mepurenbubie Matepuansl. usnka. 7 kinacc/Coct. H.U.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeoOHo-MeToanueckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:
10. A.B. Ilepoimkun ®@usuka-8ki 2017 M. Ipoda
11. H.B. ®unonosuu Metonuueckoe nocodue 2015 M. JIpoda
12. A.E. Mapon, E.A. Mapon CamocTosiTesIbHbIE U KOHTPOJIbHBIE PAaOOTHI-8
kiacc 2017 M. Hpoda
13. B.B. lllaxmaTora ,0.P. llledep Aunarnoctuueckue padbotsl -8 kiacc 2016
M. Ipoda
14. A.E. Mapon, E.A. Mapown, C.B. Ilo3oiickuit Coopaux Bonpocos u 3amau

2015 M. Ipoda

9 KJIIACC



1. PabGouas mporpamma. ®@usmka. 7 — 9KiIaccel: y4eOHO-METOIUIECKOTO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeornm. —M.: JIpoda,2013. —

398,(2)

2. IlporpamMmbl OCHOBHOTrO 001Iero oopazoBaHusi. @usuka. 7 — 9 Kiacchl
(aBTropsel:A.B.Ilepreikun, H.B. ®unonouy, E.M. 'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHM C BHIOPAHHBIM YICOHUKOM:

4. Tleprimkun A.B. @usuka. 7 kinacc. YueOHHK 111 00111e00pa3oBaTEIbHbBIX
yupexaenuit . M.:lpoda. 2011

5. Jlykammuk B.1. C6opHuUK BOpOCOB | 3a1a4 1o ¢usuke. 7-9 ki. — M.:
ITpoceemenne, 2010. —192c.

6. Kupux JLLA. ®uszuka — 7. Pa3HOypOBHEBBIE CaMOCTOATEIIbHBIE H
KOHTpPOJIbHBIE padoThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie pabotbl. KOHTpOJBHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KouTtponpHo-u3MepuTenbHbie MaTepuanbl. dusuka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaebHo-MeToanueckoe nmocoodue/ A.E.



Mapomn.- M.: lpoda, 2011.- 123c.:

KoHTposbHbIE U caMocTOsITEIbHBIE PAa00ThI MO (u3MKe. 9 Kiacc: K y4eOHUKY

A.B. [leppiikuna, E.M. I'ytHuk «®usuka 9 kinace» / O.W. I'pomuena. — M.

HznmarenscTBO «IK3amen», 2014.
Tectsl o dusuke. 9 kinace: k yueounuky A.B. Ilepsimkuna, E.M. I'yTHUK

«DPuszuka

9 knace» / O.U. I'pomueBa. — M.: UznarenbctBo «OK3aMen», 2010.

®dusuka. 9 knacc. TemaTnyeckue TeCTOBBIC 3aaHus JIs moaAroToBku Kk ' MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupouikuna. — SApocnasis: OO0
«Axanemus pazsutus», 2014.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH

MHTEPHET

7 KIIACC

. bubnnoreka — Bc€ o npeamery «dusnka». — Pexxum nocryna:

http://www.proshkolu.ru

2. BupneoonbITel Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru

3. Enunas xosneknus nu@poBbIX 00pa30BaTEIbHBIX peCcypcoB. — Pexum



noctyna: http://school- collection.edu.ru

4. VHTepecHble MaTepHalbl K ypokaM (DU3UKHU MO TeMaM; TECThI TI0 TEMaM;

HaIJIsAHBIE TOCOOus K ypokam. — Pesxxum noctyma: http://class-fizika.narod.ru

5. HudpoBeie oOpaszoBarenbHble pecypchl. — Pexum  gocryna:
http://www.openclass.ru

6. DJIEKTpOHHBIC y4eOHUKH 10  (usmke. — Pexum

noctyna: http://www.fizika.ru
8 KIIACC
1. bubnunoreka — Bc€ no npeamery «Pusnkay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enqunast xoJutekuus HUQPPOBBIX 00pa3oBaTeNIbHBIX pecypcoB. — Pexum
nocryna: http://school- collection.edu.ru

4. aTepecHble MaTepHalbl K ypokaM (PU3UKHU 1O TeMaM; TECTHI 10 TeMaM;
HaTJISITHBIE TTOCOOMS K ypokam. — Pexxum fgoctyna: http://class-

fizika.narod.ru



5. lludporsie 06pazoBaTeabHbIE pecypchl. — Pexxum mocryma:

http://www.openclass.ru

6. DJeKTpOHHbIE YUeOHUKH 110 Pusnke. — Pexxum nocrymna:

http://www fizika.ru

9 KJIACC

1. BupaeoomnsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. EnuHas KoJuieKuus HUQPOBBIX 00pa30BaTENIbHBIX peCypcoB. — Pexum

noctymna: http://school- collection.edu.ru

3. HHTepecHbie MaTepuaibl K ypokaM (DU3HMKHU 1O TeMaM; TeCTHI 110 TeMaMm;

HarJIgIHbIe MOocoOus K ypokam. — Pexxum gocryna: http://class-fizika.narod.ru

4. Tudpossie 00pa3oBaTeNbHBIC PECYpPCHl. — PesxxuM nocryma:



http://www.openclass.ru

5. DnexTpoHHbIE yueOHUKH 10 Pusnke. — Pexxum nocrymna:

http://www fizika.ru

6. Jucranunonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpbITHIN

KJ1acc. CeteBoe 06pa30BaT€J'IBHOC COO6HIGCTBO.

http://www.openclass.ru/node/109715

7. Enunas xomekuuys nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi IEHTP HHGOPMAIIMOHHO-00Pa30BaTEIBLHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. HWnrepner ypok. http://interneturok.ru/ru/school/physics/

10.T"a3eTa «1 ceHTs10ps» MaTepualibl MO (HUUKE.

http://archive.1september.ru/fiz

11. Auumarnuu pusnueckux o0bekToB. http://physics.nad.ru/



12.KuBas ¢usuka: obyuaromas nporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®usuka.ru. http://www fizika.ru/
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