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1. MEXAHUKA
1.1. KunemarTuka

Mexannyeckoe aBuxeHHE. OTHOCUTEIBHOCTh MeXaHHyeckoro JjBuxkeHus. Cucrema oTcuera
 MarepuanbHas Touka. J[BHJKGHHE MATEPHAlbHOM TOYKM — PpaJUyC-BEKTOp, TPAEKTOPHS,
nepemenienue, mnyrb. Cnoxenue mnepemenieHnii. CkopocTh MaTepuanbHOW Touku. CrokeHue
CKOpOCTEW. YCKOpEHHE MaTepuajbHOW TOYKU. PaBHOMEpHOE MNPAMOJMHENHOE  JIBUYKEHHUE.
PaBHOyCcKOpeHHOE npsiMoJinHENHOe BUkeHue. CBoOOIHOE NajieHue. Y CKOpEHUE CBOOOJHOIO MaICHHUSL.
JIBukeHue Tena, OPOLIEHHOTO MOJ YIIOM K TOPU30HTY. JIBH)KEHHE TOYKH IO OKpPYKHOCTH.
VrnoBad u NUHEHHAsT CKOPOCTh TOYKH. LIEHTpOCTpeMHUTENbHOE YCKOPEHHE TOYKH. TBepaoe

teno. [loctynarensHoe U BpamaTenbHOE IBUKEHHUE TBEPAOTO TeEIA.

1.2. Ilunamuka

Nuepunaneubie cucremsl otcuera. Ilepseiii 3akoH Herorona. IIpuHnmn otHOcurenbHOCTH ['amwmites.
Macca tena. [InotHocts BemectBa. Cuna. [Ipunuun cyneprnosunuu cui. Bropoit 3akon Helotona st
MarepuanbHOil Toukn B MCO. Tperuii 3axkoH HproTOHA 11 MaTepUaIbHBIX TOYEK. 3AKOH BCEMUPHOIO
TAroreHus. Cuibl NPUTSHKEHUS MEXK]y TOUYEYHBIMHU MaccamMu. - Cuia TsbKecTH. 3aBUCHMOCTBH CHITBI
TSYKECTH OT BBICOTBHI HaJl MOBEPXHOCTHIO IUIaHETHI. J[BHMKeHMEe HEOECHBIX Tel M UX HCKYCCTBEHHBIX
cnyTHUKOB. [lepBasi kocmmueckas ckopoctb. Cumma ympyroctu. 3akoH ['yka. Cumna tpenms. Cyxoe
Tpenue. Cuna TpeHus ckonbxeHus. Cuna tpenus nokos. Kosdduuuent tpenus. Jlapnenue.

1.3. CraTtuka

MOMEHT CHJIbI OTHOCHUTEJIBHO OCH BpallleHUA. Y CJIOBUSI paBHOBECHSI TBEpJOro Tena. 3akoH [lackains.
JlaBiieHME B )KUAKOCTH. 3aKOH ApxuMesa Y cloBHUE MJIaBaHUs TEI.

1.4. 3akoHBI COXpaHEHHUsI B MEXaHUKe

Nmnynec MatepuanbHON TOUKM. IMIynbC CUCTEMBI Tell. 3aKOH M3MEHEHUS U COXPaHEHUs] MUMITYJIbCa.
PaGora cunmel Ha ManoMm mnepememieHuu. MoiqHocTh cuiibl. KuHeTwueckas sHeprus

MaTepUaJbHOM TOUYKH. 3aKOH M3MEHEHUS KHMHETUYECKOH SHEpPruu CHCTEMbl MaTepHAbHBIX TOYEK.
[ToTeHnmanpHas SHEPrus ISl NOTEHUUANbHBIX cuil. [loTeHnManpHas SHeprus Teia B OJHOPOIHOM I0JIe
TsoKecTH. [loTeHuuanpHas sHeprus ynpyro 1ehopMHUPOBAHHOTO Tela. 3aKOH U3MEHEHHUS U COXPAHEHUS
MEXaHUYECKOM SHEPTUH.

1.5. Mexaunueckune K01€0aHUA U BOJHBI

I"apmonnyeckue koneOanus. AMminTyaa u ¢gasza konebanuid. CBsA3b aMIUIUTY/AbI KOJeOaHUH MCXOIHON

BEIMYMHBI C aMIUIUTyJaMH KojeOaHui e€ ckopoctH M yckopenus. Ilepmox m uacroTa
kosieOanmii. [lepron ManbIX CBOOOIHBIX KOJIEOaHUI MaTeMaTHdeckoro MastHUKa. [lepuoa cBoOOHBIX
KOJICOaHMI MTPY>KUHHOTO MasiTHUKa. BeiHyxaeHHble konebanus. Pezonanc. [lonepeunsie u mpoaoibHbIe
BOJIHBL. CKOPOCTb pacnpocTpaHeHHs M JulnHa BoJHbI. MHTepdepeHums u audpaxius BOJH. 3BYK.
CkopocTsb 3ByKa.

2. MOJIEKYJISAPHAA ®U3UKA. TEPMOJINHAMHUKA

2.1. MoJekyasipHasi pusuka



Mogenn cTpoeHuss ra3oB, XUIKOCTEHM W TBEPAbIX Tell. TemIoBO€ IBHKEHHE aTOMOB U MOJIEKYII
BemiecTBa. B3zaumopeiictBue vactun BemectBa. Auddysus. bpoyHoBckoe aprkeHue. MoleKyasipHO-
KMHETHUYECKasi TEOpUs: YaCTULbI Ta3a ABMKYTCS XaOTHYECKM M HE B3aUMOJICHCTBYIOT APYr C APYrOM.
CBs13p MEX]ly JaBICHUEM U CPEIHEN KMHETUYECKOM SHEprueil nmocTynaTreJbHOTO TEIJIOBOIO JABMXKEHUS
MoOJIeKyn ujeanbHoro rasza (ocHoBHoe ypaBHeHue MKT). AoOcomorHas temmneparypa. CBs3b
TEMIIEpaTypbl ra3a co CpeIHEH KMHETHYECKON SHEeprueil MocTymnaTreabHOro TEIMJIOBOIO JBHKEHUS €ro
yacTul. Mozenps uIeanbHOro rasa B TepMOJAMHAMMKe. YpaBHeHue MeHnneneesa-Kianelpona

(npuMeHumblie (opmbl 3amucu). BolpakeHue A BHYTPEHHEW SHEPruu OJHOATOMHOIO HJEAIbHOTO
ra3a: 3akoH /lanbToHa /Ui AaBJIEHUSI CMECH Pa3pEeKEHHBIX Ta30B. M30mpolecchl B pa3peKeHHOM rase C
MTOCTOSIHHBIM YHCJIOM 4YacTHI (C MOCTOSIHHBIM KOJMYECTBOM BellecTBa). I'paduueckoe npeacraBieHue
M30IIPOLIECCOB Ha auarpaMmax. HacwlllieHHbIE M HeHachllleHHble Napbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH M JaBJIEHUS HACBHIIEHHOIO Tapa OT TeMIepaTypbl, WX HE3aBUCUMOCTb OT 00bEMa
HachlllleHHOro mapa. BnaxHocTe Bo3ayxa. OTHoOcHUTENbHasl BIIAXHOCTh. VI3MeHEHHE arperaTHbIX

COCTOSIHUI BeIeCTBAa: MCMAapeHHEe U KOHJEHCAlMsl, KWUIIEHUE J>KUAKOCTU. VI3MeHeHHe arperatHbIxX
COCTOSIHUI BelllecTBa: IUIaBlieHUe U Kpuctaunzauus. [IpeodpazoBanue 3Hepruu B (pa30BbIX EPEX0IaX.

2.2. TepmoanHamMukKa

TennoBoe paBHOBecue U TeMriepatypa. BHyTpenHnsis sHeprusi. Temonepenada Kak crmocod M3MEHEHUs
BHYTpeHHel »Hepruu 0e3 coBepuieHus paboTel. KOHBEKIMS, TEMJIONPOBOJHOCTh, HU3IyYEHHE.
KonuuecTtBo TemnoTel. YjenbHas TEIUIOEMKOCTh BEIIECTBA. YIelbHas TEMoTa MapooOpa3oBaHUS.
VYaenpHas TeIUIOTa IUIABJICHUA. YJAeNbHAs TEIUIOTAa CropaHus TOIUIMBA. OJIEMEHTapHas paboTa B
TepMoMHamMuKke. Bblumcienune paboTel 1o TpapuKky mpolecca Ha auarpamme. llepBbiii 3akoH
TepMOJUHAMUKH. BTOpoil 3aKoH TepMOJAMHAMUKH, HEOOpaTUMOCTh. [IpMHIIUIBI NEWCTBHUS TEIUIOBBIX
mamuH. KI1J[. Makcumanbroe 3Hauenune KIIT. [ukn KapHo. YpaBHenue TemmoBoro OanaHca.

3. QJJIEKTPOANHAMHUKA
3.1. DnekTpuueckoe moJie

DJNeKTpu3alus Tel U €€ MNpOosBICHUA: DJIEKTpUdeckuil 3apsia. JlBa Buja 3apsga. DiieMeHTapHbIN
ANIEKTPUYECKHM, 3apsal. 3aKOH COXpaHEHMs JJIEKTPUYECKOro 3apsjaa. B3aumonelcTBue 3apsiios.
Toueunsie 3apsaapl. 3akoH Kynona. Dnekrpudeckoe mnoJie. Ero aeiicTBUE Ha 3IEKTPUUECKUE 3apSIbl.
Hanpsok€aaocts  anextpuueckoro mnois. llonme toueunoro 3apsna. OnpnHoponnoe mose. KapTunsl
CWJIOBBIX JIMHUM 3TUX nojeil. [loTeHnanbHOCTh 3JeKTPOCTaTHUECKOro 1mosisi. Pa3HOCTh MOTEHLIMANIOB U
HanpspkeHue. lloreHuumanbHas SHeprusi 3apsjga B dJeKTpocTathdeckoMm  mose.  [lorenuuman
ANIEKTPOCTATUYECKOTO MOJIsl. CBS3b HAPSHKEHHOCTU TMOJIS M PA3HOCTH MOTEHIIUAJIOB ISl OAHOPOIHOTO
ANIEKTpOCTaTUYECKOTO TOoJsA. [lpuHImn cynepmno3unuu 3yekTpudyeckux mosied. IlpoBoaHuku B
3JIEKTPOCTATUUECKOM II0JI€. YCIOBUE PABHOBECHUS 3aps0B BHYTPU IPOBOJHHMKA M HA MOBEPXHOCTHU
MIPOBOJHHKA. J{MANEKTPUKH B 3JIEKTPOCTATHUECKOM ToJie. J(uanekTpudeckass IpOHUIIAEMOCTh BEIIECTBRA.
Konnencarop.  DIeKTpOEMKOCTh  KOHJIEHCATOPA.  DJIEKTPOEMKOCTh  IJIOCKOTO  KOHJIEHCATopa.
[NapannensHoe coequHeHne KOHIeHcaTopoB. [locnenoBarensHoe COeAMHEHNE KOHICHCATOPOB. DHEPT U
3apsHKEHHOTO KOHIEHCATOPA.

3.2. 3aK0HBI NOCTOAHHOI'0 TOKA

Cuna Toka. IlocTossHHBIN TOK. YcCIOBUSA CYHIECTBOBAHUS IJICKTPHUICCKOI'O0 TOKaA. HanpsmceHHe u QHC
3akon Owma A1 OAHOPOJHOTO Yy4YaCTKa IICIIN. QHGKTpI/I‘leCKOG COIIPOTUBJICHHC. 3aBUCHMOCTD
COIIPOTUBJICHUA OAHOPOAHOI'0 IMPOBOAHHMKA OT €ro JJIUHBI U CCUCHUA. YaenpHOE COITPOTUBJICHUC

BemiecTBa. VICTOYHHUKM TOKA. BI[C U BHYTPCHHCC COINPOTHUBJIICHUC HCTOYHHKA TOKaA. 3akon Oma JJIAA



MOJIHOM  (3aMKHYTOM)  asekTpuueckod  unenu. [lapamienbHoe — coeAMHEHHWE  IPOBOJHUKOB.
[TocnenoBarensHOE COCOUMHEHHE MPOBOAHHUKOB. PaboTa anekTpuueckoro toka. 3akoH [Ixoynsa-JleHna.
MOIIHOCTh 3JIEKTPUYECKOr0 TOKA. TeIioBas MOILIHOCTb, BblAENsAeMas Ha pe3ucrope. MoIHOCTb
UCTOYHMKAa TOoKa. CBOOOJHBIE HOCHUTEIM DJIIEKTPUUECKUX 3apsA70B B IPOBOJHHMKAX. MeXaHU3MBI
IIPOBOJMMOCTH TBEP/BIX METAIOB, PACTBOPOB U PACILJIABOB AJIEKTPOJIUTOB, ra3oB. [lomynpoBoAHUKH.
[TosrynmpOBOAHUKOBBIN AUOI.

3.3. MaraurtHoe moJie

MexaHnueckoe B3aMMOJICUCTBUE MArHUTOB. MarHutHoe 1oJjie. BeKTop MAarHMTHOM WHAYKUUH.
[IpyHnun cynepno3suuuyM MAarHATHBIX MoJjied. Jluaum marnutHOro mnoJid. Kapruna nmHME 1o
MIOJIOCOBOTO U TOJKOBOOOPA3HOTO IMOCTOSHHBIX MAarHutoB. OmnbeIT Opcrena. MarHutHoe mose
IIPOBOJIHMKA ¢ TOKOM. KapThHa JIMHMN 1O JIMHHOTO MPSAMOTO IPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO

MIPOBOJHMKA, KaTymlku ¢ TokoM. Cuia Awmmnepa, e€ HampaBieHue U BenuuuHa. Cuna
JlopeHna, e€ HanpaBJIeHUE U BEJIIMYMHA. /[BHKEHME 3apsDKEHHOM 4acTHIBI B OJHOPOJIHOM MarHUTHOM
oJie.

3.4. DjeKTpOMArHUTHAsI HHIAYKIUS

[loTox BeKTOpa MAarHWTHOM HMHAYKUWH. SIBIEHHME HIIEKTPOMArHUTHOM WHAYKIuU. OJIC wHAyKIMH.
3aKOH MMEeKTpOMarHnTHOM uHAYKIMM @apanes. 9/C nHIykuuy B psMOM IMPOBOJIHUKE, IBHXKYIIIEMCS B
OAHOpOJHOM MarHuTHoM mione. IlpaBuno Jlenma. WugyktuBHOCTh. Camounaykuus. 2JI1C
CaMOMHJIyKIIMH. DHEPrusi MATHUTHOTO MOJISl KATYIIKH C TOKOM.

3.5. DJIeKTPOMATrHUTHBIE KOJI€0AHUS U BOJHBI

KonebaTenpHbIid KOHTYP. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOaHUS B HACATIBHOM KoOJieOaTEIhHOM
koHType. ®opmyna Tomcona. CBsi3b aMIUIUTYbl 3apsja KOHAEHCATOpa C aMIUIUTYJON CHJIbI TOKa B
KoJiebaTeNbHOM KOHType. 3aKOH COXPaHEHHUs SHEpPruuh B KoyieOaTebHOM KOHTYpe. BBIHYXIIeHHBbIE

JJNIEKTpOMarHuTHeIe KoJjiebaHusi. Pe3onanc. Ilepemennsiii Tok. IIponsBoacTBO, mepenada u
noTpebsieHrne 3eKTpuueckoi sHepruu. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH. B3amMHas opueHTaIus
BEKTOPOB B JJIEKTPOMAarHuTHON BoyiHe B Bakyywme. lllkanma snekTpomMarHuUTHBIX BOJH. [lpumenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

3.6. OnTuka

[IpsiMonMHENHOE pacpocTpaHEeHUEe CBeTa B OJHOPOHOM cpere. Jlydy cBeTa. 3aKOHBI OTpaKeHUS CBETA.
[TocTpoenne n300pakeHUH B IJIOCKOM 3epKajie. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN TTOKa3aTeb
npesnomiieHus. OTHOCUTEbHBIN MOKa3aTelb MpenoMiieHus. Xo 1 Jiyuell B npusme. COOTHOIIEHHE YaCTOT
U JUIMH BOJIH IPU MEPEX0JIe MOHOXPOMATHYECKOI0 CBETa Yepe3 I'PaHUIly pa3jelsia JBYX ONTHYECKHX
cpen. IlomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl Yrojg NOJHOIO BHYTPEHHETO OTPaXKEHUS.
Cobuparomiue u pacceuBaroiue JuH3bl. ToHKas auH3a. DoKycHOE paccTOSHUE U ONTHYECKAs
Cuja TOHKOM JH3bl. POopMyrna TOHKOW JIMH3Bl. YBEIUMYEHUE, JaBacMoe€ JIMH30M. XOJI Jy4a,
MPOLIEAIIEr0 JHWH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TylaBHOM ontudyeckod ocu. [loctpoenue
M300paXeHUl TOYKM U OTpe3Ka MPsSMOM B COOMPAIOIIMX U PACCEMBAIOIIMX JHMH3aX M UX CHCTEMax.
WNntepdepeniuss  cBera. KorepeHTHbIE UCTOYHUKU. YCIOBUSA HaONIOJEHUS MaKCUMYMOB H
MUHHMYMOB B UWHTep(EpPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
uctouHukoB. [udpakius cBera. J[udpaknumonnas pemérka. YcinoBue HAOMIOACHUS TIaBHBIX
MAaKCHUMYyMOB IIPX HOPMAJILHOM I1aJICHUM MOHOXPOMAaTHYECKOIO CBETA Ha pelETKy. J(ucnepcus cera.



4. OCHOBBI CIEIIUAJILHON TEOPUU OTHOCHUTEJIbBHOCTH

VHBapuaHTHOCTP MOJYJI CKOPOCTM cBeTa B BakyyMme. IIpuHIMI OTHOCUTENBHOCTH OHHIUTEHHA.
Oueprust cBoOoaHONM yacTuipl. MMmynbe wacTuipl. CBsA3b Macchl MU DHEPTUU CBOOOJHOM YaCTHIIBI.
DHeprus NOKOsi CBOOOTHOM YaCTHIIBI.

5. OCHOBBI KBAHTOBOM ®U3UKH
5.1. KopnyckyJIsipHO-BOJHOBOM 1yaIu3M

I'mmorteza M. Ilmanka o kBantax. @opmyna [Inanka. @otonsl. DHeprus (otoHa. Mmmynbe ¢orona.
®otorpdexr. Onbitet A.I'. CronmeroBa. 3akoHbsl (orodddekra. YpaBHeHHEe ODUHINTEHHA s
dboTtorddexra. BosHoBbIe cBolicTBa yacTull. Bomusl e bpoins. Jinna BosHel ae bpoitns nmxkyteics
yactulibl. KopmyckynspHO-BOJIHOBOM ayanusMm. [ludpakius s1eKTpoHOB Ha KpucTtauiax. JlaBieHue
cBeta. JlaBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOUIYI0 MOBEPXHOCTh U HA IOJHOCTHIO MOTJIONIAOLIYIO
MTOBEPXHOCTb.

5.2. ®Du3uka atoMa

[Tnanerapnas monens atoma. [loctymarelr bopa. M3nydenue u nmornomieHne GOTOHOB MpH Mepexoie
aToMa C OJIHOTO YpOBHsI 3Hepruu Ha Apyroi. Jlunenyarsie criekTpbl. CIEKTp YpOBHEN SHEPTUH aToMa
Bojopoaa. Jlazep.

5.3. ®u3uKa aTOMHOTO siApa

Hyxnonnas monens simpa ['eiizenOepra-MBanenko. 3apsn sapa. MaccoBoe uucio siapa. M3ortomsl.
DHeprusi CBS3W HYKIOHOB B sijipe. Snepuplie cuibl. Jledekt Maccol siapa. PamnoaktuBHOCTH. Anbda-
pacnan. bera-pacnan. DnexktpoHHbld ppacnai. [losutponnsiii P+ pacnan. 'amma-usnydenue. 3akoH
paaMoaKTUBHOIO pacnaja. SnepHsie peakuu. [lenenue u cunrtes saep.
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