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KoHTpoJIbHO-U3MEPUTENIBHBIE MAaTEpHANbl COCTABIAOTCS 1O cxeme KUM,
npuHATHIX HA EI'D, 1 o1leHuBalOTCs MO OOIIEIPUHSATHIM KPUTEPUSIM OLICHUBAHUS
3a1aHUM .

Coaepxanue nporpaMmasl.
Mexanuka

MEXAHUYECKOE JIBU’KEHUE.

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBMKEHUA. CucTeMa OTcUeTa.
Kunemarnueckne xapakTepUCTHKN JBUKEHUSI MAaTEPUAIIbHON TOUKHU: TPACKTOPHSI,
MEPEMEILICHHE, YTh, CKOPOCTh, YCKOpeHHE. OCHOBHBIE KHHEMATUYECKUE
ypaBHEHUS MIPSIMOJIMHEMHOTO NBKEeHUA. CBOOOAHOE MajieHue. Y CKOpeHHe
CBOOOJHOTO NajeHus. /[BrkeHne tena, OpOILIEHHOIO MO/ YIJIOM 0. K TOPU30HTY.
JIBM>KEHHE TOYKH MO OKPYKHOCTHU. YTJI0OBas U JIMHEWHASI CKOPOCTh TOUYKH.
L{eHTpOCTpEMHUTEIIBHOE YCKOPEHHE.

TBepnoe Teno. [loctynarenbHOe U BpamaTeIbHOE IBUKEHUE TBEPAOTO TENA.
Jnnamuka. Maepuuansabie cucteMsl oTcuera. [lepspiit 3akon HeroTona. [Ipuanun
OTHOCHUTENBHOCTH | anmunes. Macca tena. [ImotHOCT BemecTBa. Crita. [IpuHImn
cyneprio3uuuu cui. Bropou 3akoH Hetotona. Tpetuit 3akon HeroToHa st
MaTepUAIIbHBIX TOUECK.

3akoH BceMupHoro TsaroteHus. Cuna tshxectu. Bec Tena. JIBrkeHne HeOECHBIX
TE€J U UX UCKYCCTBEHHBIX CIIYTHUKOB. [IepBast kocmuueckas ckopocts. Cuna
ynpyroctu. 3akoH I'yka.

Cuna tpenus. Cyxoe Tpenue. Cunna TpeHus CKoJbKeHus. Criia TpEHUs MOKOSL.
Koadbdumment tpenus. Jlasnenue.

Cratuka. MOMEHT CHIIBI OTHOCUTENBHO OCH BpaieHus. [1nedo cuibl . YcnoBus
paBHOBecus TBepaoro tena B MCO.

3akoH Ilackand. /laBnenue B xuakoctu, nokosuercs B MCO. 3akon Apxumena.

VY cnoBue m1aBaHus TEI.
34KOHBI COXPAHEHUA B MEXAHUKE.

Nmnynbc MatepuanbHOM TOUkd . UMIyIbC cucTeMbl TeJl. 3aKOH U3MEHEHUS U
coxpanenus ummyibca B 1CO .

PaGoTa cubl. MontHocTh cuitbl. Kunetndeckas sHeprus MaTrepuaibHOM TOUYKH.
Teopema o kuHeTnueckor sHepruu. [lorenmansHas sueprus. [loTeHmanbHas
SHEprus Teja B OJHOPOJAHOM ToJie TskecTH. [loTeHunanbHas 3HEPTUst yupyro
neopMUpOBaHHOTO Tena. 3aKOH U3MEHEHUS U COXPAHEHUS MOJTHOMN

MEXAHUYECKON DHEPIUH.
MEXAHUYECKUE KOJIEBAHUA W BOJIHBI

["apMmonmnyeckue konedbanus. AMmnTyaa u ¢gasa konedbanuii. Kunemaruueckoe
ormcanue. CBsA3b aMIUTUTYbI KOJICOAHUI CMEIICHHS MaTepUATbHON TOYKHA C
aMIUTUTYyAaMU KoJieOaHUM €€ CKOPOCTH U YCKOpeHHus. JluHaMuueckoe ypaBHEHUE
CBOOOJHBIX HE3aTyXaroumx kojiebanuii. MaTtemMaTH4eCKui U Py KUHHBIHI
MasaTHUKH. [lepuos manbix cBOOOAHBIX KOJEOaHU MaTeMAaTUYECKOrO0 MasiTHUKA.
[lepuon cBOOOIHBIX KOJIEOaHUI NPY>KMHHOTO MasiTHUKA.

3aKOH COXPAHEHUS MMOJTHON MEXaHUYECKOW SHEPTUU JJIsl HE3aTYXarOIINX
rapMOHUYECKUX KOJIEOAHUM.



Brenyxaennsie konebanus. Pesonanc. PezonancHas kpuBas

ITonepeunslie ¥ MPoAOIbHBIE BOJIHBI. CKOPOCTh pACIIPOCTPAHEHUS U JUIMHA BOJIHBI.
PacnipocTpaneHne BOIH Ha rpaHuLEe paszaena cpen. OTpaxeHue U MpenoMIIeHue
BosIH. UHTepdepentmst u qudpaxnus BoaH. 3ByK. CKOpPOCTh 3ByKa

MouJiexkyasipHas pU3MKa U TEPMOJTUHAMMKA

MOJIEKYIJIAPHAA ©HU3UKA

Mogenu cTpoeHHs Ta30B, KUAKOCTEN U TBEPABIX Ted . TermnoBoe IBUKEHUE aTOMOB
u Mouiekyn BeniectBa. Auddysus. bpoyHoBckoe npmkenue. Bzanmoencraue
yacTUll BelecTBa. Mojiens naeaisrHoro raza B MKT.

OcHoBHoe ypaBHeHre MKT. CBsi3b MEX 1y JaBJICHHEM U CPEAHEN KUHETUYECKOU
SHEPrUeN MOCTYNATEIbHOTO TEMIOBOTO JIBUKEHHS MOJIEKYJI HICATBHOTO Ta3a .
AoOcomotHas TeMiieparypa.CBsi3b TeMIIEpaTypbl raza co cpeHeld KHHETUYECKOM
SHEPrUeN MOCTYNATEIbHOTO TEIJIOBOTO JIBUKEHHUS €ro yacTull. CBs3b JaBICHUA
MJICAJIBHOTO ra3a ¢ TEMIEPaTypOHu.

Mopens naeanbHOTO ra3a B TEpMOJAUHAMUKE. BeIpakeHue 11l BHyTPEHHEN
SHEPrUU OJTHOATOMHOTO MAECAJIBHOIO Ta3a . Y paBHeHue MenaeneeBa- Kianeipona.
N3omponecchl B pa3pe:keHHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEILIECTBA .
N3orepMudecknii, U30XOPHBIN U U300apHBINA MPOIIECCHI.

['paduueckoe mpeacTaBiIeHHE HU3OMPOIECCOB Ha JMarpaMmax COCTOSIHUS Tasa.
3akoH JlanbTOHA AJIs 1aBIEHUSI CMECH Pa3pPEKEHHBIX ra30B.

HaceimienHble 1 HeHaACHIIEHHBIE Tapbl. KauecTBEHHAas 3aBUCUMOCTD IUIOTHOCTH
U JIaBJICHUS HACBIIIEHHOTO TIapa OT TEMIIEPATypPhl, UX HE3aBUCUMOCTh OT 00BhEMa
HACBIIIEHHOTO TMapa. BiaxkHocTs Bo3myxa. AGCONIOTHAS M OTHOCUTEIbHAS
BJIAJKHOCTh. VI3MepeHne OTHOCUTEIBLHON BIIAXKHOCTH BO3/IyXa.

N3MeHeHne arperatHbIX COCTOSIHUM BEILIECTBA: UCITAPEHUE U KOHJACHCAIS,
KUIICHUE KUJKOCTU. M3MEHEHHE arperatHbiX COCTOSIHUN BEIIECTBA: MUIABJICHUE U

kpuctayumsanus. [IpeodpazoBanue sHepruu B (ha3oBbIX Mepexoaax
TEPMOIUHAMHUKA

TermioBoe paBHOBECHE U TeMIIEpaTypa. BHyTpeHHsst sHeprus. Temionepenaya Kak
Croco0 M3MEHEHMsI BHYTpEHHEN »Hepruu 0e3 coBepiieHus padoTsl. KonBekIus,
TEIUIONPOBOJIHOCTD, U3TyUYCHHE.

KosmuecTBo TemnoTel. Y iefibHas TEII0OEMKOCTh BEIIECTBA . Y A€bHAS TEIIOTa
napooOpa3zoBaHus .Y IeJibHas TEIIOTA IUIABJICHUS . Y JieibHas TeIIOTa CrOpaHUs
TOILIVBA .

DneMeHTapHas paboTa B TepMOouHaMuKe. Beruncienue paboTel 1o rpaduxy
nporiecca Ha PV-nuarpamme. [lepBoe Hayano TepMoguHAMUKY. ATMa0aTUUECKUN
porecc.

Brtopoii 3akoH TepMOAMHAMUKHA, HEOOPATUMOCTH IIPOIIECCOB.

[TpuHIMTIBI MEfcTBUS TETTOBBIX MauH. KoadduimenT none3Horo neicTBus.
NneanbHas TerioBas mamuHa ¢ MakcuMalibHbIM 3HaueHueM KII/. [lukn Kapho.
YpaBHeHue TerIoBoro OamaHca.

DJIEeKTPOAUHAMHUKA



IJIEKTPUYECKOE IIOJIE

OnexTpuzauus Tel U €€ MPOSBICHUS. DIEKTPUUECKUi 3apsa. J[Ba Buaa 3apsaoB.
DNeMEeHTapHbIA AJIEKTPUYECKUH 3apsii. 3aKOH COXPAaHEHHUs dJIEKTPUUYECKOTO 3apsa.
Bsaumopaeiicteue 3apsaaoB. Toueunsle 3apsaasl. 3akoH Kyiiona.

Onextpuyeckoe moJe. Ero nelicTBue Ha 3JIEKTPUUYECKUAE 3apsIbl.
Hampsoxénnocts anexrpudeckoro nosi. [lone toueunoro 3apsana. [Ipuanun
CYIIEPIIO3ULIAN IEKTPUUECKUX M0JI€H. JINHUN HAIIPSKEHHOCTH
IIEKTPOCTATUYECKOTO 10JIs1. OTHOPOIHOE IOJIE.

[ToTeHIMAIBHOCTB AJIEKTPOCTATHYECKOTO 1Mo, [IoTeHMansHas sHeprus 3apsaa B
IIEKTPOCTATUYECKOM 110JIe. [loTeHman anexrpocrarnyeckoro noss. Paznocts
NOTEHIMAJIOB U HANPsLKEHUE. DKBUIOTEHIIMAIBHBIE TTIOBEPXHOCTH.

CBs3p HANPSHKEHHOCTH IOJIS M PA3HOCTHU MOTEHIMAJIOB I OJHOPOIHOIO
IIEKTPOCTATUYECKOTO MOJISL.

JInanexkTpuky B aneKTpocTaTudeckom noie. [lonspusanus qusneKTpruKoB.
Jwvanexkrprdyeckasl MpOHUIIAEMOCTh BENIECTBA .

IIpoBOAHUKHN B 3JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUSA PAaBHOBECHS 3apsAI0B HA
IIPOBOJHUKE. DJIEKTPOEMKOCTh NpoBOJAHUKA. KOoHIEeHcaTop. DIEeKTpOEMKOCTD
KOHJIEHCATOpa. DIEKTPOEMKOCTD IUIOCKOT0 KOHJIEHCATOPA.

[TapanienbHOE U MOCIEI0BATEIBHOE COCINHEHUE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

3AKOHBI IIOCTOAHHOI' O TOKA

[TocTosinHbIl TOK. Cuia TOKa. Y CI0BUS CYIHIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
Hanpsbkenue u anektpoaBuxkyias cuna. Mcrounuku Toka. 9JIC 1 BHyTpeHHee
COIIPOTUBIIEHUE NCTOYHUKA TOKA.

3akon Oma 1Jig yyacTka enu. DIEKTPUIECKOe COMPOTUBIIEHUE. 3aBUCUMOCTh
COIIPOTHUBIIEHUSI OJJHOPOJHOIO MPOBOJAHUKA OT €0 JUIMHBI U CEYEHUS. Y AEIBbHOE
CONPOTHUBJICHUE BEILIECTBA. 3aBUCUMOCTb CONPOTUBIICHHS TPOBOIHUKA OT
TEMIIEpPaTypHI.

3akon OMa /U1 TIOJTHOM (3aMKHYTOM) AJIeKTprudecKoi menu. KopoTkoe 3aMbIKaHHUE.
[TapannensHOE coeMHEHUE TPOBOAHUKOB. [locmenoBarenbHOe COeqMHEHNE
MIPOBOJIHUKOB.

Pabota snextpuueckoro Toka. 3akoH [xoymns—Jlena. MOITHOCTE JIEKTPUUYECKOTO
Toka. TerioBass MOIITHOCTB, BbIACIISIEMAs HA pe3UcTOpe. MOIIHOCTh HCTOYHUKA TOKA.
CB0OOIHBIE HOCUTEIN JJICKTPUUYECKUX 3apsiI0B B TPOBOAHUKAX. MeXaHU3MBbI
MTPOBOJIUMOCTH TBEPABIX METAIUIOB, PACTBOPOB U PACILJIABOB AJIEKTPOJIUTOB, I'a30B.
[TonynpoBoaHuku. I10mynpoBOAHUKOBBIN THOL.

MAI'HUTHOE I1OJIE

MexaHn4eckoe B3aMMOJIEMCTBUE MArHUTOB. MarHuTHOE Tose. Bektop
MAarHUTHOM MHAYKUUU. [[puHIMI Cyneprio3uliuy MarHuTHhIX noJieu. JInnuu
MarHuTHOTO noJjsi. KapTuna nuHui mOJs MOJ0COBOTO U MOJAKOBOOOPA3HOTO
IIOCTOSTHHBIX MarHUTOB



OmneiT Opcrena. MarHuTHOE 10JI€ MPOBOJIHUKA € TOKOM. KapTuHa nuHMi moss
JUIMHHOTO IPSIMOTO ITPOBOJHUKA M 3aMKHYTOT'O KOJIBLEBOTO IIPOBOJHUKA,
KATYLIKH C TOKOM.

JleficTBrE MarHUTHOTO MOJISL HA TOKHU M ABIKyLIMecs 3apsaasl. Cuna Ammnepa, eé
HarpasieHue U BennunHa. Cuita JlopeHna, e€ HanpaBJIeHUE U BEJINYUHA.
JIBrKeHUE 3apsyKEHHOM YaCTHULIBI B OTHOPOJIHOM MarHUTHOM IIOJIE IO
neucTBrueM cuiibl JIopeHna.

OJIEKTPOMAI'HUTHAA UH/IYKI[UA

[ToTok BEeKTOpa MarHUTHOM UHAYKIIUH.

SIBnenue snekTpoMaruHuTHOM MHAYKIUU. DJIC uHaykiuu. 3aKoH
snekTpoMarHuTHoM uHaykiuu @apanes. Ilpasuino Jlenua. 9C unayKuuu B
MPSIMOM TIPOBOJIHUKE, JBUKYILIEMCSI C HEKOTOPOW CKOPOCTBIO B OJTHOPOJHOM
MarHuTHOM MOJIE .

Camonnnaykuusa. 9/1C camonHnykuu. MHIyKTUBHOCTD KaTYyIIKU.

DHeprusi MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA W BOJIHBI

Konebatenbubiii KoHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIeOaHuUs B
UJealbHOM KoJiebaTelbHOM KOoHType. Popmyna ToMcoHa.

CBs13b aMILTUTY 1B 3apsiJia KOHAEHCATOpa C AMIUIUTYAOU CUJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpe. 3aKOH COXPAHEHUs SHEPTUU B UIEATbHOM
KoJie0aTeTbHOM KOHTYPE.

BbIHYX/I€HHBIE 3JIEKTPOMAarHUTHbIE KojieOaHus. Pe3onanc. [lepeMeHHbIi TOK.
3akoH Oma I ey NEPEMEHHOTO TOKa. MHIAYKTHBHOE M €MKOCTHOE
conpoTtuiieHus. DPPEeKTUBHbIC 3HAUCHUS TOKA U HAIIPSDKEHUS B LEMAX
nepeMeHHoro Toka. [IpousBoacTso, nepenava u norpediaeHue
AIEKTPUYECKON IHEPTUU.

CBolicTBa 3J€KTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus BEKTOPOB B
JIEKTPOMArHUTHOM BOJIHE B BAKYyyME.

[IIkana 3MeKTPOMATrHUTHBIX BOJIH.

OnrTuka

[IpssMonuHEHOE pacIpOCTPaHEHUE CBETA B OJHOPOAHOM cpene. Jlyu cBera.
3akoH oTpaxeHus cBera. [loctpoenne n300pakeHuil B MIIOCKOM 3€pKaie.
3aKoH MpenioMIIeHus cBeTa. AOCONIOTHBIHN MOKa3aTeNb IPEeIOMIICHUS CPEIBbL.
OTHOCHTEINIBHBIN TOKA3aTeIb IPEIOMIIEHUS.

XoJ JIiy4eu B IpU3Me.

CooTHOIIEHNE YacTOT U JIJIMH BOJIH IIPU NIEPEX0JI€ MOHOXPOMATHUYECKOTO CBETA
yepes rpa”ully paszena IByX Cpel.

[TomHOe BHyTpeHHEE oTpaxkeHue. 1IpenenbHblil yroia noJHOro BHYTPEHHETO
OTPaXEHHUsI CBETA.

Tonkas nmuH3a. DOKYyCHOE PACCTOSIHME U ONTUYECKAss CUJIA TOHKOM JIMH3BI.
Cobuparomniyie 1 pacceuBaroliye JuH3bl. PopMyia TOHKOM JIMH3bI. Y BeJIMUEHUE,
JlaBa€MO€ JINH30M.



[TocTpoenune n300pakeHuit TOUKH U OTpe3Ka MPSMOM B COOUPAIOIINX U
paccenBarOIIMX JIMH3aX U UX cucTeMax. XOJ Jiyda, IPOIIEIIIETrO JIUH3Y 101
IIPOM3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONITUYECKOMN OCH.

doroanmapar Kak onTuYecKui npudop. I'na3 kak onruyeckas cucrema.
WNnTepdepennus ceera. KorepeHTHbIE HICTOYHUKH. Y CJIOBHSI HAOIIOACHUS
MaKCHUMyMOB U MUHUMYMOB HHTEHCUBHOCTH B UHTEP(PEPEHIIMOHHON KapTUHE OT
JBYX KOT€PEHTHBIX UICTOUYHUKOB.

Hudpakus ceera. JludpakunonHas pemérka. Y ciaoBue HaOIIOSHUS TTIaBHBIX
MAaKCHMYMOB IIPA HOPMAJIbHOM IIaJICHUM CBETA HA PELIETKY .

Hucnepcus caera.

OCHOBBI CIIEL{HAJIBHOM TEOPUH OTHOCUTEJIbHOCTHU

MHBapruaHTHOCTb MOAYJII CKOPOCTH CBEeTa B Bakyyme. IIpuHnmn
OTHOCUTEIBHOCTH DUHIITEHHA. DHEPrus cCBOOOIHON YacTHIlbl. FIMITyJIbC YaCTULIBI.
CBs13b MacChl U SHEPTUHM CBOOOIHOM YaCTHUIIBI. DHEPTHUs MOKOsI CBOOOTHOM
YaCTHULIBIL.

KBanToBast pusuka

KOPITYCKYJISIPHO-BOJIHOBOH JIVAJTH3M

['unoreza M. [Inanka o kBantax. ®opmyna [Tnanka. @otoHsl. DHeprusa (oToHA.
Nmnynbe (oroHa.

®ororpdext. OnbiTel A.I'. CToneroBa. 3akonsl (oTodhdexra. YpaBHEeHUE
OiiHiureliHa st poroaddekra.

BosHoBBIE cBoONcTBa yacTull. Bonuel ne bpoisd. Inuna BonHbl ne bpoiins
JIBVDKYILICHCS YACTUIIBI.

KopnyckynspHo-BosHOBOM ayanu3M. Judpaxiiys 3JeKTPOHOB Ha KpUCTaJlIax
JlaBiienne csera. JlaBiueHue cBETa Ha ITOJHOCTBIO OTPAXKAIOLLYIO [IOBEPXHOCTH U
HAa [TOJIHOCTBIO MOTVIOIIAOIIYH0 TTOBEPXHOCTD.

DPU3UKA ATOMA
IInanerapnas monens aroMa. [locrynatel bopa. M3nydyenue u normonienue
(OTOHOB NpH Mepexoie aToMa C OAHOTO YPOBHSI 3HEPTUHU Ha JIPYTOM.
Jluneituateie criekTpbl aTOoMOB. CrieKTp aroMa Bojgopoa. Jlazep.

OU3UKA ATOMHOI O AJ[PA

Hyxnonnast monens sapa ['eiizenoepra—Banenko. 3apsy sapa. MaccoBoe 4uciio
saapa. U30Tornsl.

OHeprus CBA3M HYKJIOHOB B sifpe. SAaepubie cuibl. JedekT macchl sapa.
PagnoakTuBHOCTSD.
Anbda-pacnaa. bera-pacnazn. Dnekrponnslii f-pacnan. [lo3utponnsiii f-pacna.



["'amMa-u3nyyeHue. 3aKOH paJlMOaKTUBHOIO pacmaja.
SAnepubie peakiuu. [leaeHue u CUHTE3 sEp.

C demosepcueti 3a0anuil U KpumepusimMu OYeHUBAHUS MONCHO O3HAKOMUMBCS HA
cavime DedepanbHo20 UHCMUMYMa nedazo2udeckux usmeperui (Www.fipi.ru)



