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O01mme mMoJ0KeHus

Hacrosimmas mporpamma cocTaBieHa Ha OCHOBE HbIHE JACHCTBYIOINX YY€OHBIX MPOTrPaMM
JUTSI LIKOJT U KJIACCOB C YITYOJIGHHBIM U3y4YeHHEM (PU3UKU.

IIpy moAroroBke K 3K3aMEHYy OCHOBHOE BHHMMAaHME CJEIYET YAEIUTb BBISIBICHUIO
CYIIHOCTU (U3UYECKUX 3aKOHOB M SIBJICHUI, YMEHHIO HCTOJKOBBIBaTh (PU3MYECKHIl CMBICIT
BEJIMYMH U MOHATHH, a TAK)K€ YMEHUIO IPUMEHSTh TEOPETUUECKUN MaTeprall K pelIeHHIO 3ajay.
HeoOxonumMo yMeTh Mmoisib30BaThes MpU BbluMciaeHUsX cucreMoit CU u 3HaTh BHECHCTEMHBbIE
€MHMUILIbI, YKa3aHHbIE B IPOrpamMMe.

I'myOuHa  OTBETOB  HA  MYHKTHl  MPOTpaMMbl  OIpenaessieTcsl  CoJepiKaHueM
ONyOJMKOBAHHBIX YYEOHMKOB JUIS IIKOJI M KIACCOB C YIIyOJEHHBIM H3ydyeHHEeM (U3UKH,
YKa3aHHBIX B KOHIIE HACTOSIIEH IPOrPaMMBl.

Conep:kanue nporpaMmmbl

I. Mexanuka

I.1. KunemaTtuka

Mexanuueckoe JIBUJKECHHE. OTHOCUTENBHOCTD MEXaHUYECKOT O JBUKEHUS.
MarepuansHast Touka. Cuctema orcuera. Tpaekropus. BekTop nepeMenieHus u ero npoeKiu.
IlyTs.

Cxopoctb. CiokeHue CKOpOCTEH.

VYckopenue. CnoxxeHne YCKOPEHUH.

[IpsiMonuHeitHOE paBHOMEPHOE U PaBHOIIEPEMEHHOE JBHUKEHNE. 3aBUCUMOCTH CKOPOCTH,
KOOPJMHAT U IYTH OT BPEMEHH.

KpuBonuneiinoe nBukeHue. IBUKEHHUE MO OKPYKHOCTU. YTioBas ckopocTs. [lepuon u
yacToTa oOparieHus. YCKOpPEHHE Tella MPHU JIBUKEHUH IO OKPYKHOCTH. TaHTeHUUaIbHOE U
HOPMAaJIbHOE YCKOPEHHS.

CBobogHOe majneHue Tel. YCKOpeHHe CBOOOJHO Majaroliero Ttena. JBukeHue Tena,
OpPOIIEHHOTO IO/ YTIIOM K TOPU30HTY. [[anbHOCTH M BBICOTA TTOJIETA.

[TocTynarenbHOE U BpamaTelbHOE JBUKEHHUE TBEPAOTO Tea.

1.2. lnunamuka

Bzaumopeiicteue ten. Ilepswiii 3akoH Hpiorona. Ilonstue 00 uWHepUUANBHBIX U
HEHHEPIUAIbHBIX cucTeMax orcyeta. [IpuHiun otHocuTenpHOCTH [ anunes.

Cuna. Cuinbl B Mexanuke. CiioskeHue Cuil, AEMCTBYIOIIMX Ha MATEPUATIbHYIO TOUKY.

NueprHOCTH TEN. Macca. I110THOCTS.

Bropoii 3akoH HerotoHna. EnuHUIBI M13MEPEHUS CUITBI H~MACCHI.

Tpernii 3akoH HproTOHA.

3aKkOH BCEMUPHOTO TAroTeHus. ['paBuTtanimoHHass mnocrosiHHasA. Cuia  TAKECTH.
3aBUCHUMOCTD CHJIBI TSYKECTH OT BBICOTHI.

Cunsl ynpyroctu. [Tonsitue o nedopmanusx. 3akon ['yka. Moayns FOnra.

Cunbl Tpenus. Cyxoe TpeHue: TpeHue MOKOos U TpeHue ckonbxeHus. Koapduuuent
TpeHus. Bsaskoe Tpenue.

[Ipumenenne 3akoHOB HpIOTOHA K MOCTymaTeNbHOMY JBWXKEHHIO Tein. Bec Tena.
Hesecomocts. Ileperpysku.

[Ipumenenne 3akoHOB HpIOTOHA K BMKEHHIO MATEPUATBHOW TOYKH MO OKPYKHOCTH.
JIBM>KEHME HCKYCCTBEHHBIX CIIYTHUKOB. [IepBas kocMuyeckas CKOpOCTb.

I.3. 3akoHbI cOXpaHeHUsI B MeXaHUKe

Nmmynbe (KOTMYECTBO JBUMKEHHS) MaTepuanbHONH TOUKU. Mmynbe cuiibl. CBSI3b MEKIY
MpUPALICHUEM HWMITYJIbCa MaTEePUAIbHOM TOYKHM M HMIYJIbCOM CHIbL. MMIynbC cHUCTEMBI
MaTepuanbHbIX Touek. LleHTp Macc. 3aKoH coxpaHeHUsl UMITyJIbca. PeakTHBHOE ABUKEHUE.

Mexannueckass pabota. MomHocts. DHeprus. Eaununbsl usmepenus paboTel U
MOUIHOCTH.



Kunernueckast sHEprus MaTepUagIbHOM TOYKM U CUCTEMBI MAaT€pUANIbHBIX TOUYeK. CBS3b
MEXy IPUPALICHUEM KHHETUYECKON SHEPruM Tena U paboToH NPHIIOKEHHBIX K TEITy CHIL

[TorennmaneHast sHeprus. [loTeHnmanpHast SHEpPrus Ted BOJM3U TMOBEPXHOCTH 3E€MIIH.
[TorennuanbHas SHEPrUs ynpyro 1eopMUpOBaHHOTO TEJNA.

3aKOH COXpaHEHUS] MEXaHUYECKON IHEPTHUH.

I.4. CraTuka TBepaoOro TeJa

CrnoxxeHue cui, NPUWIOKEHHBIX K TBEPAOMY Tely. MOMEHT CHUJIbl OTHOCUTENIBHO OCHU
BpaiueHus. 1IpaBuio MOMEHTOB.

VYcnoBus paBHOBecus Tena. LleHTp TsbkecTH Tena. YCTOWYMBOE, HEYCTOMYHMBOE U
0e3pazIMuHOe PABHOBECHS TEll.

L.5. MexaHuka :KHAKOCTEH U ra3oB

JasneHne. EnuHUIBI N3MEPEHUS NaBICHUS: IaCKallb, MM PT. CT.

3axoH Ilackans. 'mapasnuueckuil npecc. /laBineHne )KUIKOCTH Ha JHO U CTEHKH COCY[a.
Coobmaronyecs cocy/sl.

Atmocdeproe nasnenue. OneiTr Toppuueruu. M3meHeHue atMoc(epHOro JaBiICHUS C
BBICOTOM.

3axoH Apxumena. [InaBanue tei.

JIBr>keHue KuaKocTer. Y paBHeHue bepHysuim.

1.6. Mexanuveckue KoJie0aHUS U BOJHBI. 3BYK

[Tonsarue o xonedarensHOM ABMKeHUH. [lepuon 1 yactora KosebaHui.

I'apmonmnueckue xonebanus. CmenieHue, aMIUmTyna u (asa Npu TapMOHUYECKHX
KOJIeOaHUsIX.

CBobGonnbie konebanus. Komebanusi rpy3a Ha mpyxuHe. MaTreMaTHYECKUl MasTHUK.
[lepuonel ux konebGanuid. IIpeBparieHuss 5HEPruM MNPU TAPMOHUYECKHX KOJEOaHUSX.
3aryxaroiye KojaeoaHusl.

Beinyxennsie koneOanus. Pezonanc.

[lonsTre o BOJMIHOBBIX mpoueccax. [lonepeunbie U NMpoaobHBIE BOJIHBL. J[MHA BOJIHBI.
CkopocTb pacripocTpaHeHus BoJH. @pOHT BOJIHBL Y paBHeHHe Oeryieil BosiHbl. CTOSIYUE BOJIHBI.

WnuTtepdepennus BonH. [punnun [oiirenca. {udpaxius BosH.

3ByKOBbI€ BOJHBL. CKOpPOCTH 3ByKa. ' pOMKOCTB 1 BBICOTA 3BYKA.

II. MojiexyasipHasi GU3MKA U TEPMOAMHAMHUKA

I1.1. OcHOBBI MOJIEKYISIPHO-KMHETHYECKOH TEOpHHU

OCHOBHbBIE  TIOJNIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpMM U HUX  OIBITHOE
oOocHoBaHue. bpoyHOBckoe JBmkeHHMe. Macca u pasMep Mojekyid. Moib BeliecTsa.
[TocrosinHas ABoraapo. Xapakrep ABUKEHHUS MOJIEKYJ B Ta3ax, )KMJIKOCTSAX U TBEPAbIX TeJax.

TennoBoe paBHOBecue. Temmeparypa u ee ¢dusznueckuit cmpica. lllkama temmnepaTyp
Henbcus.

WneanbHblii  ra3. OCHOBHOE ypaBHEHUE  MOJIEKYJISAPHO--KHHETUYECKOW  TEOPHUH
uaeanpHoro rasza. CpenHsas KUHETHYECKash 3HEpPrUs MOJIEKyd M Temneparypa. llocrosiHHas
Bonbumana. AGcontoTHas TeMnepaTypHas mKana.

VpaBuenne Kianeiipona--MenneneeBa (ypaBHEHHE COCTOSHHS HJACATILHOTO Ta3a).
YHuBepcaiibHas ra3oBast IOCTOsIHHAA. M30TepMudeckuii, H30XOPHBII U N300apHBINA MPOIIECCHI.

I1.2. D1eMeHTHI TEPMOIMHAMHUKHU

TepmonnHamuueckas cucrtema. BHyTpeHHss sHeprus cucreMbl. KonudecTsa TEIIIOTH U
paboTa Kak Mepbl H3MEHEHHs BHYTpPEHHEW sHepruu. TeroeMkocTh Tena. [lonstue 006
anuabaruyeckoM mpouecce. [lepBblif 3akoH TepMoAMHAMUKU. lIpuMeHeHue mepBOro 3akoHa
TEPMOJMHAMHKHU K U30TEPMUYECKOMY, H30XOpPHOMY M M300apHOMY mpoueccaM. Pacdyer paboTsl
raza ¢ mnomompbio pV-nmuarpamMm. TemIoeMKOCTbh OJHOATOMHOIO MJIEAIBHOIO Trasza IpHu
M30XOPHOM U M300apHOM IIpoleccax.

HeoGpatumocTs mpoueccoB B mpupozae. Bropoii 3akoH TepmonuHamuku. Pusndeckue
OCHOBBbI paboThl TermoBbix aBurareneil. KIIJ[ TemnoBoro nBuratenss m ero MakCHMalbHOE
3HaYEHUE.



I1.3. I3meHeHMe arperaTHOro COCTOSIHUS BellecTBa

[TapooGpazoBanue. Hcmapenue, kumeHue. YaenbHas TeIIoTa mapooOpa3oBaHMS.
Hacpiennelil nap. 3aBUCMMOCTD AABJIEHUS M IUIOTHOCTU HACBIIIEHHOTO Mapa OT TEMIIEPaTypBhl.
3aBUCUMOCTB TEMIIEpATypbl KUIIEHUS OT AaBieHus. Kputuueckas temieparypa.

Bnaxsocts. OTHOCUTENBHAS BIAKHOCTbD.

Kpucrannuueckoe u aMoppHOE COCTOSTHUE BEIIeCTBA. Y IeibHasl TEIJI0Ta MIaBIeHUS.

YpaBHEHHE TEIJIOBOTO OanaHca.

11.4. IloBepXHOCTOHOE HATSIZKEHHE B KUAKOCTAX

Cuna 1moBepXHOCTHOTO HAaTsKEHMS. SIBJIIEHUS CMauuMBaHUs M HecMauuBaHus. JlaBieHue
[10J1 UCKPUBJIEHHOM MMOBEPXHOCTHIO KUAKOCTH. KanuiuispHele siBIEHUS.

IL.5. TenuioBoe paciliMpeHre TBEPABIX TeJ U KUIKOCTel

TennoBoe nmHEWHOE pacmmpenue. TemioBoe o0beMHOE pacimpenne. OcoOeHHOCTH
TEIJIOBOTO PACUIMPEHUS BOABI.

II1. DaexkTpoanHamMuka

IIL.1. DaexkTpocTaTnka

DNeKTpUuYecKne 3apsipl. DJIEMEHTApHbIA 3JIEKTPUUYECKUM 3apsl. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOro 3apsia. B3aumoneicTBue AJIEKTPUYECKH 3apsDKEHHBIX Tell. DJIEKTPOCKOIL
Toueunslii 3apsa. 3akon Kymnona.

OnexTpuueckoe rnose. HanpsKeHHOCTh 3JEKTPUUYECKOro nosis. JINHUK HanpsKeHHOCTH
ANEKTPUYECKOro mosist (cuiioBbie JauHUK). OIHOPOAHOE 3JeKTpUuecKoe mnose. HampsokeHHOCTD
AJIEKTPOCTATUYECKOr0 IOJI TO4YeqyHOro 3apsana. [IpuHmmn cynepriozunmu nosed. Teopema
["aycca. DnekTpocTaTu4ecKkoe Mmojie paBHOMEPHO 3apsKEHHBIX TUIOCKOCTH, chepbl U mapa.

Pabora cun snekrpocrarnyeckoro nois. [loreHnuman u pasHOCTh moTeHIManoB. CBs3b
Pa3HOCTU MOTEHUMAIOB C HANPSKEHHOCTBIO 3JEeKTpocTaTudeckoro mnons. llorenuman mnons
TOYEYHOI'0 3apsja. DKBUIIOTEHIIMAIbHbIE TOBEPXHOCTH.

[IpoBOIHMKM ¥ [MPJEKTPUKH B 3JEKTPOCTATUYECKOM Tmose. JludnekTpuueckas
IIPOHUIIAEMOCTh BellecTBa. JiieKkTpoeMkocTh. KonaeHncaropsl. [lose miaockoro KoHaeHcaropa.
ONEKTPOEMKOCTh IUIOCKOr0 KoHJeHcaTtopa. IlocienoBarenbHoe M MapalsieIbHOE COEAMHEHHE
KOHJIEHCATOPOB. DHEPrus 3apsHKEHHOT0 KOH/IEHCATOopa.

OHeprus EeKTPUYECKOTO MOoJIs

II1.2. TlocTosiHHBII TOK

Onexrpuuecknuid Tok. Cuila TOKa. YCJIOBHs CYHIECTBOBAHMS IIOCTOSIHHOTO TOKA B LIEIH.
Onextpoasmxkymas cuna (3C). Hanmpsikenue. Mizmepenue cuiibl TOKa U HANIPSHKEHUS.

3akoH Oma 11 ydyactka nenu. OMHYECKOE CONPOTHBIICHHE IPOBOJHMKA. Y IEIBHOE
COIIPOTHUBIICHUE. 3aBUCUMOCTh yIE€IBHOTO COIIPOTUBIICHUS oT TEMIEPATYpPHI.
CsepxnpoBoauMocts. IlocnenoBarenbHOoe M HMapaIeIbBHOE COEIMHEHUE IPOBOJHHUKOB.
N3mepenne conpoTUBIICHUS.

3akoH Oma ass nonHoi nenu. Mctounuku Toka, ux coeaunenue. [Ipasuna Kupxroga.

Pabota u momHOCTh TOKA. 3akoH [[xoynsa-Jlenia.

DNEeKTpUUECKU TOK B METaJlIax.

DJIEKTPUYECKUH TOK B DJIEKTPOJIUTAX. 3aKOHBI AJIEKTPOJIN3a.

DNeKTpUUeCKUid TOK B BaKyyMme. TepMO3JeKTpOHHas 3MHCCHA. DJIEKTPOHHAs JIaMIla -
TUOJT. DINEKTPOHHO-Ty4eBas TpyOKa.

[TonynpoBonnuku. CoOCTBEHHass W TPUMECHAass HPOBOJUMOCTH IOJYIPOBOIHHUKOB.
3aBUCHUMOCThH TPOBOAMMOCTH HOJYIIPOBOJHUKOB OT TEMIIEPATYPhI. p-n-IIEPEX0]] U €ro CBOMCTRA.
[TomympoBouukoBeIil nuon. Tpausucrop. Tepmuctop u poTopesucrop.

Onektpryecknii TOK B raszax. (CaMOCTOSATENBHBII M HECAMOCTOSTEIBHBIM pa3psibl.
[TonsTHE O MIa3Me.

II1.3. Marnerusm

MaruutHoe mnone. JlelicTBUe MarHUTHOTO MOJMsSI Ha pPaMKy C TOKOoM. MHayknus
MarHUTHOTO ToJisi (MarHuTHas MHAYKOMs). JIuHUM MarHuTHOM MHIyKuuu. KapTusbl nuHU
MHAYKIIMA MarHUTHOT'O TIOJISl IPSIMOT0O TOKa U cosieHoua. [loHsAaTne 0 MarHUTHOM nosie 3eMIIN.



Cua, geiicTByroIIas Ha IPOBOJHUK C TOKOM B MAarHUTHOM MoJie. 3aKoH AMmriepa.

JlelicTBME MarHUTHOTO TOJIST HA ABMKYIIUiAcs 3apsa. Cuina JlopeHna.

MarnuTHble cBOMCTBA BemlecTBa. [ unoreza Amnepa. @eppoMarHeTHKHU.

II1.4. DjekTpOMAarHMTHASI MHAYKIMSI

MarnutHbiii notok. OmnbiTel  ®Dapajes. SIBieHHE BJICKTPOMArHUTHOM HMHIYKIIHH.
BuxpeBoe a5ekTpruyeckoe nosie. 3aKoH 3JIeKTpOMarouTHoM nHaykiuu. [Ipasuiio Jlenua.

Camounnykuus. UunykruBHocTh. D{C caMOMHAYKIINH.

OHeprusi MarHuTHOrO MOJIsl.

I1L.5. DnekTpoMarHuTHbIE K0JIe0aHUSI M BOJIHBI

[lepeMeHHBIN AIEKTPUYECKUN TOK. AMIUIUTYIHOE W JcicTByromiee (3¢ GhHEeKTUBHOE)
3HaUEHUE NEPUOJINYECKU U3MEHSIOLIErOCsl HAPSHKEHUS U TOKA.

[lonyyenue mnepeMEHHOro TOKa C TIOMOUIBIO  HMHAYKIMOHHBIX T[E€HEPAaTOpOB.
Tpancdopmarop. [lepenaua smeKTpUIECKO SHEPTUH.

Konebarenbubiit koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B KOHTYpE.
[IpeBpaltieHust SHEPruM B KoJeOATEIbHOM KOHTYpE. YpaBHEHHE, ONUCHIBAIOLIEE IPOLECCH B
KonebaTelbHOM KOHType, W ero peumienue. dopmymna Tomcona ans mepuona KoileOaHH.
3aryxarllue 3JIeKTPOMAarHUTHbIE KOJIeOaHUsl.

Boinyxkaennsle konebOaHMsT B DJIEKTPUYECKHX IemsX. AKTHBHOE, €MKOCTHOE U
MHAYKTUBHOE COIIPOTUBIICHUS B LIETIH FAPMOHHUYECKOT0 TOKA. PE30HaHC B 3JIEKTPUUECKUX LIETISIX.

OTkpbITHIM KONMEOaTenbHbId KOHTYp. OmbIThl ['epria. DneKTpoMarHUTHbIE BOJMHBL. WX
cBoiictBa. Illkana »yIeKTpOMAarHUTHBIX BOJH. M3mydeHue u mpueM 3JIEKTPOMArHUTHBIX BOJIH.
[IpuHUMIIBI paIuOCBA3H.

IV. Onruka

IV.1. 'eomeTpuyeckasi onTukKa

Pa3BuTHe B3III10B Ha IPUPOAY CBETA. 3aKOH MPSMOJIUHENHOT0 pacCpOCTPAHEHHS CBETA.
ITousTHE NMyya.

HNHTeHCUBHOCTD (INIOTHOCTh OTOKA) U3i1ydeHus. CBeToBoM noToK. OCBEIEHHOCTb.

3akoHbl oTpaxkeHus cmera. [lnockoe 3epkano. Cdepuueckoe 3epkano. IlocTpoenue
M300paXeHUH B MJIOCKOM U CEPUUECKOM 3epKaJiax.

3aKoHBl  TpeloOMJIEHUS cBeTa. AOCONIOTHBIH M OTHOCUTENBHBIM  IOKa3aTeln
npenomiieHus. XoJ Jiyuel B mpu3Me. SIBieHre NOJHOTO (BHYTPEHHET0) OTPaKEHUS.

Tonkue nuH3b1. POKYCHOE PACCTOSHUE U ONTUYECKAs CUJIA JINH3HI.

[Toctpoenne n3o0paxeHuss B COOMPAIOLIUX U paccenBaronX JuH3ax. DopMyna JTUH3BL.
VYBenuueHue, JaBaeMoe JIMH3aAMU.

OnTrueckue npuodOpsL: Jyna, GporoanmnapaT, IPOSKIMOHHBIN anmapaT, MUKPOCKOM. X0/
Jdydei B 3TuX npudopax. ['nas.

IV.2. DneMeHTHI pu3nvecKoli ONTHKH

BonnoBsie cBoiicTBa cBeta. [lonsgpusanus cBera. DneKTpoMarHuTHas IpyUpoja CBETa.

CxkopocTts cBeTa B ogHOpoaHOM cpene. ducnepcus ceera. Cnexkrpockon. MadpakpacHoe
U YIbTpa(uoIeTOBOE U3ITyUSHHS.

WnTtepdepennus cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS 00pa30BaHUs MAaKCUMYMOB
¥ MUHUMYMOB B HHT€P(EPEHIIMOHHOW KapTHHE.

Hudpakuus cera. Omnpit IOnra. [lpunnun [rolirenca-®penens. Judpaxmumonnas
peleTKa.

Kopmyckynsipapie  cBoiictBa cBera. [locrosunas Ilmanka. ®otosddext. 3akoHBI
dorospdexra. doton. YpaBHeHue DiinmreitHa s porodddexra.

HaBnenue ceera. OnbIThl JIebeneBa mo M3MEpEeHHIO JaBICHUS CBETA.

[TocTynaTsl TEOPUU OTHOCUTENBHOCTH (TOCTYNAThl DiHIITEIHA). CBA3b MEXy MacCoi U
SHEPrueHn.

V. ATOM U aTOMHOE /AP0



Oneitel Pezepdopna mo paccesinuio a-yactun. [Inanerapras mozens atoma. KBaHTOBEIE
nocrtynatbl bopa. Mcnyckanue u norjiomenue 3Heprud aroMoM. HenpephIBHBIN U THHEHYaThIi
cnekTpbl. CeKTpabHbIH aHaIH3.

OKCIepUMEHTAIbHbIE METOAbl PErMCTpallMy 3apsHKEHHBIX YacTHIl: Kamepa BuibcoHa,
cuetunk ['elirepa, my3bIpbKoBasi kKamepa, HOTOIMYIBCHOHHBIA METOI.

CocraB siapa atoma. M3orombl. DHEprus CBA3M aTOMHBIX saep. [IOHATHE O sAEpHBIX
peakiusx. PannoakTHBHOCTH. BHABI paiMOakTHBHBIX H3NMy4YeHHH H UX cBoiicTBa. IlenHble
SZIEpHBIE peaKkIuu. TepMosiiepHast peakiusl. )

Bbuonoruyeckoe AelCTBHE paHOAKTHBHBIX H3JIy4eHHH. 3alyuTa OT paJHalyy.
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