«YTBep)KIaro»:

U OCHOBHOTO 00111er0 00pa3oBaHus JoueHTaMu Kadeapsl « Du3nkay
B.K.Bonkosoii, C.B./laHuiioBbIM.

MEXAHHKA

1.1 KHHEMATHKA

1.1.1 Mexanunyeckoe nBuxeHne. OTHOCUTENBHOCTh MEXaHHYECKOro ABKeHud. CucreMa
oTcyeTa.

1.1.2 Marepunansras Touka. E€ paguyc-BexTop, TpaeKTopus, epeMenietue, myTh. Cnoxenue
NepeMeIeHU A,

1.1.3 CxopocTs MaTepuanpHO# TOUKH. CIIOXKEHHE CKOPOCTEH.

1.1.4 YckopeHue MaTepuaIbHOR TOYKH.

1.1.5 PaBHOMEpHOE IPSIMOJIMHEHHOE ABIKEHHE,

1.1.6 PaBHOYCKOpEHHOE MTPSIMOIMHEHHOE ABMKEHHE.

1.1.7 CBoGoanoe nanenue. Yckoperue cBoOOAHOTO NajieHus. JIBrkeHue Teja, GpoLIeHHOro MO
YIJIOM K TOPH30HTY.

1.1.8 JIBm>xeHHE TOYKH O OKPY>KHOCTH.

YrioBas ¥ TMHEHHAsA CKOPOCTh TOYKH. LIGHTpOCTpeMUTENEHOE YCKOPEHHE TOYKH.

1.1.9 Teepnoe Teno. [locTynarensHoe U BpallaTeIbHOE JBUKEHHE

TBEPIOTO TeJa.

1.2 JHHAMHKA

1.2.1 MUuepuunanbHble cUCTEMB! oTcUeTa. [I[pHHIMT OTHOCHTENBHOCTH [ anuies.
Ilepseiii 3akoH HrtoToHA.

1.2.2 Macca tena. IInoTHOCTS BemiecTBa.

1.2.3 Cuna. IIpyHUMnI cyneprno3uiuy CHiIL.

1.2.4 Bropoii 3akon HetoToHa: s MarepuansHoi Touku B UICO

1.2.5 Tperuii 3akon HproToHa U1l MaTepUATbHBIX TOYEK.

1.2.6 3ax0oH BCEMHUPHOTO TATOTEHUS: CHJIBI IPUTDKSHUS MEXIY TOYEYHBIMH MacCaMH.
Cuna TsxecTd. 3aBHCHMOCTD CHJTBI TSDKECTH OT BBICOTHI HaJT IIOBEPXHOCTHIO IIJTAHETHL.
1.2.7 J1BuxkeHre HEOECHBIX TeN M HX HCKYCCTBEHHBIX CIIYTHHKOB. [lepBas kocMudeckas
CKOPOCTb.

1.2.8 Cuna ynpyroctu. 3axoH ['yka.

1.2.9 Cuna tpenns. Cyxoe Tpenue. Cuna TpeHHS CKoNbxXeHHs. Chita TPEHHS TIOKOS.
Kosdpuuuent Tpenus.

1.2.10 JlaBnenue.

1.3 CTATHKA

1.3.1 MOMEHT cHJIBI OTHOCHTETIBEHO OCH BPAIlIEHUS IJI€Y0 CHIIBI OTHOCHTENBHO OCH,
[IPOXOAALICH Yepe3 TOUKY NEPIEHAUKYISIPHO PUCYHKY.

1.3.2 YcnoBus paBaoBecus TBepaoro tena B UCO.

1.3.3 3akon Ilackass.

1.3.4 JlaBnenue B >xuK0CTH, mokosuieiica 8 1CO.

1.3.5 3axon Apxumena. Y clIOBHe IIaBaHUSA TEL.



1.4 34KOHbI COXPAHEHHUA B MEXAHUKE

1.4.1 Umnynsc MaTepuaibHOM TOYKH.

1.4.2 mnynbsc cucTeMBl Tel.

1.4.3 3akoH U3MEHEHHUS U COXpPaHEHHUs UMITYJIbCa.

1.4.4 PaboTa cuJTbl Ha MaJIOM TIEpEMEIIICHHH.

1.4.5 MomHOCT CHIIBL

1.4.6 Kunetuueckas 3Heprus MaTepUaIbHON TOYKU. 3aKOH H3MEHEHH S KHHETHYECKON DHEPIUH
CHCTEMBI MaTepHAIBHBIX TOYEK.

1.4.7 IlorennuansHas sHeprus. [loreHnmanpHas SHEpPrus Te1a B OAHOPOIHOM I10JIE TSKECTH.
IoTeHnuanbHas 3HEprus ynpyro AehopMHPOBAHHOIO Tela.

1.4.8 3ax0H M3MEHEHUS U COXPAHEHUS] MEXaHNUYECKON SHEPIUHu.

1.5 MEXAHUYECKHUE KOJIEEAHHA H BOJIHbI

1.5.1 'apmonnyeckue konebanus. AMIIIUTyAa 1 $asa Kojebanuii.

Kunemarnueckoe onucanue. JInHaMU4eCKOE ONUCAHHUE.

OHepreTHYECKOe ONUCAHUE (3aKOH COXPAHEHHsS MEXaHUYeCKol sHeprun). CBA3b aMILIUTY b
K0yieOaHui HCXOMHOM BETMYMHEI ¢ aMIUTUTYAAaMH KoJTeGaHuii e€ CKOPOCTH M yCKOPEHHS.

1.5.2 Tlepnon u yactoTa Konebanui. [lepuoa ManbIx CBOGOIHBIX KOJIEOaHHHA MATEMATHYECKOTO
Masthauka. Ilepron cBOGOAHBIX Koe6aHU IPY)KUHHOIO MasTHHKA.

1.5.3 BriHyxaeHHbIe Konebanus. Pesonanc. PezoHancHas kpupas.

1.5.4 Tlonepeunsie ¥ IPOIOTBHBIE BONHBI. CKOPOCTH paCIPOCTPAHEH S U JUTNHA BOJIHEL
Untepdepennus u nudpakiius BOIH.

1.5.5 3Byk. CxopocTs 3ByKa

2 MOJTEKY/IIAPHAS ®H3UHKA. TEPMO/JHHAMHUKA

2.1 MOJIEKYJIAPHAA ©H3HKA

2.1.1 Mogenu cTpoeHus ra3oB, KUAKOCTEH M TBEPABIX TEIL.

2.1.2 TennoBoe ABHXXEHHE aTOMOB H MOJIEKYJI BEILECTRA.

2.1.3 BzaumopeicTBHe YaCTHII BEIECTBA.

2.1.4 Tuddy3us. BpoyHOBCKOE IBHKEHME.

2.1.5 Mogens uneansHoro raza 8 MKT,

2.1.6 Cas3p Mex 1y NaBICHUEM H CPEAHEH KHHETHUIECKON SHEPruel MoCTynaTeIsHOTO
TEIIOBOTO JABMIKEHHMS MOJIEKYJ HAEANBHOTO ra3a (ocHoBHOe ypaBHenne MKT).

2.1.7 AbcomoTHas TeMneparypa.

2.1.8 Cpa3p TeMIepaTypsl rasa co CpeiHell KHHETHIECKOM SHEpriel MoCTyHaTeIbHOro
TEILIOBOTO JIBUXEHHUS €r0 YaCTHII.

2.1.9 Ypapuenwue p = nkT

2.1.10 Mozens ueansHOro rasa B TepMOINHAMYKe. BbipaxkeHHe 11 BHYTpEHHEH SHEPrum.
VYpaBHeHue MenneneeBa- Knaneiipona.

2.1.11 3axon JlaneTOHA NS NABJIEHHS CMECH Pa3pEeXEHHBIX Ta30B.

2.1.12 M3onponeccel B pa3pexeHHOM rase ¢ MOCTOSHHBIM YHCIIOM

4acTUIl N (C MOCTOSHHBIM KOJHYECTBOM BEIIECTBA V).

I'paduueckoe npescTaBieHHe H30NIPOLIECCOB Ha pV-, pT- U VT- nuarpaMmax.

2.1.13 HacpllieHHBIE ¥ HEHaCHIeHHbIE napsl. KauecTBeHHas 3aBHCHMOCTE IUIOTHOCTH H
JaBJICHHS HACBIIIEHHOTO I1apa OT TEMIIEpaTyphl, HX HE3aBUCHMOCTH OT 00BEMA HACHILIEHHOTO
napa.

2.1.14 BnaxHocTh Bo3ayxa. OTHOCHTENIbHAS BIaXKHOCTb.

2.1.15 M3smeneHue arperaTHeIX COCTOSIHUIT BEIECTBA: MCIIAPEHHE H KOHAEHCAIHS, KUIICHHE
KHUJKOCTH.

2.1.16 MsmMenenne arperaTHbIX COCTOSHHM BEIECTBA: IIABIEHHE M KPUCTAIUTH3ALIHS.
2.1.17 Ilpeobpa3oBanne 3Hepriu B Ha3oBhIX MEPEXOAX.

2.2 TEPMO/HHAMHKA

2.2.1 TennoBoe paBHOBECHE H TEMIIEPATYPA.



2.2.2 BHYTpeHHSIS SHEPTHUs.

2.2.3 Tennonepenada Kak crocot U3MEHEHHUs BHYTPEHHEH 3HEPruy 0e3 coBepLICHAs paGOTHL.
KonBekuus, TemIo0mpoBOAHOCTE, HU3YYCHHUE.

2.2.4 Konu4ecTBO TETNOTHL. Y IENIbHAsA TEILIOEMKOCTD BEILECTBA.

2.2.5 Y aenbHas TemnoTa napooOpasoBanus. Y iejbHas TEIUIOTA IUIABIEHHA. Y IeNbHAas TemoTa
CrOpaHMs TOILIMBA.

2.2.6 DnemenTapHas paboTa B TepMOAHHAMHUKe. Boraucienue paGoTsl 1o rpaduky mpouecca Ha
pV-nuarpamme.

2.2.7 IlepBblit 3aKOH TEPMOIUHAMHUKH.

2.2.8 Bropoii 3aK0H TepMOJIUHAMHKH.

2.2.9 Ilpunnumns! aefcTBHA TerToBBIX MamuH. Koadduument nonesnoro aeicreus (KITT).
2.2.10 MaxcumanbHoe 3Hauenue KITJT. ITuxn Kapno.

2.2.11 VpaBHeHue TerioBoro OanaHca.

3 3JIEKTPOAHHAMHKA

3.1 DJIEKTPHUYECKOE IIOJIE

3.1.1 DnexTpu3zanus Ten U €€ NPOsSBICHHS. JNeKTprUdYecKuil 3aps. J[Ba BHaa 3apsa.
ONeMEHTAPHBIN DJIEKTPHYECKHH 3apsi/l. 3aKOH COXPaHEHHS SJIEKTPHYECKOTO 3apsa/a.

3.1.2 B3anmogeticTBue 3apsioB. Toueunsle 3apsaanl. 3akon KyioHa.

3.1.3 Onextpuueckoe none. Ero neficteue Ha snekTpuyecKkue 3apambl.

3.1.4 Hanpsoxk€HHOCTB anekTpudeckoro noust. ITose Toueunoro sapsna. OnHopogHOE HoJe.
3.1.5 IloTeHIMANBHOCTH ANEKTPOCTATHYECKOTO 10N, Pa3HOCTH MOTEHIIHAIIOB.

IorennmanbHast 3HEPTHS 3apsiia B DIEKTPOCTaTHUECKOM moJe. [ToTeHuuan
3JIEKTPOCTATHYECKOrO N0JIs1. CBsA3b HAMIPSKEHHOCTH TIOJIA M PA3HOCTH IOTEHIMANIOB IS
OJTHOPOJHOTO 3JIEKTPOCTATHYECKOTO OIS,

3.1.6 IIpuHLHN CYNIEPIIO3UIINH TEKTPUUECKHX HOJIEH.

3.1.7 TIpoBoHUKH B 3NEKTPOCTATHYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apSIOB.

3.1.8 JluanexTpuKy B 3IEKTPOCTATHYECKOM MoJie. JIudjieKTpudeckas IIPOHUIAEMOCTh BEILECTBA.
3.1.9 KongencaTop. D1eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCaTOopa.

3.1.10 ITapannensHOe coeIMHEHHE KOHAEHCATOPOB. [locnenoBaTebHOe CoeTMHEHNE
KOHJIEHCATOPOB.

3.1.11 DOHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

3.2 34KOHBI IIOCTOAHHOI'O TOKA

3.2.1 Cuna toka. I[TocTosHHBI TOK.

3.2.2 YcnoBus cymecTBOBaHHUS 3IEKTPHIECKOro ToKa. HanpskeHne  aeKTpoIBmKyIas cuiia
GOo).

3.2.3 3akoH OmMa JuIg y4acTKa LENH.

3.2.4 DmexTpHvecKoe CONPOTUBIEHHE. 3aBHCHMOCTD CONPOTUBIIEHUS OJHOPOIHOTO IIPOBOLHUKA
OT €r0 JUIHHBL M CEYEHHUs. Y AEIbHOE COIPOTHRIIEHUE BEIECTBA.

3.2.5 Ucrounuxu Toxa. DJIC u BHyTpeHHEE COIPOTHBICHHE UCTOUHKKA ToKa. CTOPOHHHE CHIIBL
3.2.6 3axon Oma 1s IOJTHO#M (3aMKHYTO#) 2JIEKTPUYECKOH LIETIH.

3.2.7 MapannensHoe coenuHEHRE TPOBOAHMKOB. [Toc/IeJOBATENBHOE COEIMHEHHE TIPOBOIHHKOB.
3.2.8 Pabota snexTpudeckoro Toka. 3akon Jixoyna—Jlenna.

3.2.9 MomHoCTb 3MEKTpHYECKOro ToKa. TemnoBas MOIHOCTE, BbIIENAeMas Ha PE3UCTOPE.
MomHocTh HcTOYHMKA TOKA.

3.2.10 CpoGoHBIE HOCHTEIH IIEKTPHIECKHX 3apAI0B B IPOBOIHHKAX. Mexauu3mbl
IPOBOAUMOCTH TBEPABIX METAIIIOB, PACTBOPOB U PACILIABOB 3JIEKTPOJIUTOB, Ta30B.
ITomynpoBoauuky. ITomynpoBoAHHKOBEIN 1O

3.3 MATHHUTHOE I1OJIE



3.3.1 Mexannyeckoe B3auMOJieHCTBHE MarHUTOB. MarautHoe nosie. BexTop MarHUTHOI
HHAYKUUH. [IpHHOIMI CyNIepIO3HIMK MATHUTHBIX 1ToJiel. JInHuu MarauTHoro nons. Kapruna
JIMHUI 110JIs1 TOJIOCOBOTO M ITOJIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

3.3.2 OnmiT Opcrena. MaruuTHoe nosie HPOBOAHKUKA ¢ TOKOM. KapTiHa MHMIA OIS JUTMHHOTO
IPSIMOTO ITPOBOAHHUKA U 3aMKHYTOIO KOJIBLIEBOTO IIPOBOJHUKAE, KATYIIKH C TOKOM.

3.3.3 Cuna AMmnepa, e€ HanIpaBlICHHE U BEJIMYHHA,

3.3.4 Cuna Jlopenna, e¢ HanpaBJICHHE U BeIHYUHA. J[BHXXEHHUE 3apsSKEHHOH YaCTHIIBI B
OJHOPOJHOM MAarHUTHOM IIOJI€.

3.4 DJIEKTPOMATHUHTHAA HHITVKI[HA

3.4.1 IloTox BeKTOpa MAarHUTHOM HHIYKI{UH.

3.4.2 SIBnenue sneKTpoMarHuTHOM uHAyKIH. DJ[C uHAyKIHY.

3.4.3 3akoH snexkrpoMarauTHoOM HHIYKIMA Dapazes:

3.4.4 O/1C uHOyKUuH B IPSIMOM NTPOBOAHHKE, ABHKYLIEMCS B ONHOPOJHOM MarHUTHOM

noJe.

3.4.5 TpaBuino Jlenna.

3.4.6 UnpyxruBHOCTE. Camonnaykuus. 3JC caMOMHAYKIHH.

3.4.7 DHeprust MarHUTHOTO TMOJISL KATYLIKH C TOKOM.

3.5 QJIEKTPOMATI' HUTHBIE KOJIEFAHHA H BOJIHBI

3.5.1 Kone6arenbHslii KoHTYp. CBOGOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHS B UAeAIBHOM
KonebaTenbHOM KoHType. PopMmyrna Tomcona. CBsA3b aMILIUTYABI 3apsaa KOHAEHCATOPA C
aMIUTMTYAOH CHIIBI TOKA B KOJIe0aTeIbHOM KOHTYPE.

3.5.2 3aKoH cOXpaHEHHUsI SHEPTUU B KOJIEOATETEHOM KOHTYpE.

3.5.3 BelHyXIeHHbIE 31eKTPOMAarHUTHEIE Konebanus. PesoHanc.

3.5.4 Tlepemennerit Tok. JleficTByIOImMEe 3HAYESHHS CHIIBI TOKA U HANPshKeHUs. Konpencarop u
KaTyIlIka MHAYKTHBHOCTH B LIeNH NIEpEMEHHOro Toka. [Ipon3BoacTBO, epenaya u notpebaenue
3JIEKTPUYECKOH 3HEpruu.

3.5.5 CBo¥icTBa 3/1EKTPOMATHATHBIX BOJH. B3aUMHast OpHeHTaIHs BEKTOPOB B
9NIEKTPOMArHUTHOM BOJIHE B BaKyyMe.

3.5.6 lllkana 5neKTPOMATHATHBIX BOJH. [[pUMeHEHHE dIIeKTPOMATHUTHBIX BOJIH B TEXHHKE U
ObITY.

3.6 OIITHKA

3.6.1 IIpaMonunetinoe pacpocTpaHeHHE CBeTa B OAHOPO/HOMN cpene. JIyy cBera.

3.6.2 3aKoHBI OTpaXKeHHUS CBETA.

3.6.3 IlocTpoenue n300paXxeHHit B INIOCKOM 3€pKale.

3.6.4 3axoHBI IpeIOMIIEHHS CBeTa. AGCONIOTHBIN MOKA3aTENb NpenoMiIeHus. O THOCHTEBHBI
TIOKa3aTeNb npeoMiaeHus. Xox iy4eit B npusMe. COOTHOIIEHHE YaCTOT U JUTHH BOJIH IpH
epexoJie MOHOXPOMATHYECKOT0 CBETA Yepe3 IPaHUILy pasjea JIByX

ONTHYECKHX Cpell.

3.6.5 ITonnoe BHyTpeHHee oTpaskeHue. IIpe/iebHbI yroi MOIHOrO BHYTPEHHETO OTPaXKEHMS.
3.6.6 Cobuparomue 1 paccenBarolie JIMH3bL ToHKast nua3a. MOKYCHOE paccTOsHHE U
OIITHYECKAs CUJIa TOHKOU JIMH3EL.

3.6.7 ®opMyiia TOHKO# JTHH3BI. Y BelTMYEHHE, JaBAEMOE JIMH30M.

3.6.8 Xox nmyya, NPOLIEAIIETrO JIMH3Y MO/ IPOU3BOJILHEIM YIJIOM K €& IIABHON ONTHYECKOM OCH.
Hoctpoenne n300paXkeHUH TOUKH U OTPe3Ka NPSIMOi B COBMPAIOIIHX U PACCEHBAIOIIUX JIMH3AX
U UX CUCTEMaX.

3.6.9 ®oroanmapar xak ontH4Yeckuii pubop. I'1a3 kak oNTHYECKas CHCTEMA.

3.6.10 Mnrepdepennus creta. KorepeHTHEIe HCTOYHUKHA. Y CIIOBHS HAGMIONEHHS MAKCHMYMOB H
MHHHMYMOB B HHTeP(hEPEHIIHOHHOM KapTHHE OT JBYX KOIE€PEHTHBIX HCTOYHHKOB.

3.6.11 Tndpakuus ceera. Audpaknnonnas pemérka. YcioBHe HAGMIOICHUS IIaBHBIX
MaKCHMyMOB TIPH HOPMAJIbHOM MaJICHUH MOHOXPOMATHYECKOTO CBETa HA PEUIETKY.

3.6.12 Tucnepcus cBera.



4 OCHOBbI CITIEITHATbHOH TEOPHH OTHOCHTEJIBHOCTH

4.1 VlnBapuanTHOCTE MOZYJISi CKOPOCTH CBETA B BAKYyMe. IIpyHIIUD OTHOCHUTENBHOCTH
OnHInTElHHA,

4.2 OTHOCUTENBHOCTE Pa3MEPOB T, POMEKYTKOB BPEMEHH MEXy COOBITHSIMH, MAcChl Tell.
4.3 Oneprus cBo601HOM YacTHIEL VIMITYIIBC YaCTHIBL

4.4 CBs3p MacChl M SHEPIHH CBOGOIHOIM YACTHUIIEL OHeprus NoKost CBOOOAHOM YaCTHIIEL.

5 KBAHTOBAA ®H3HKA

5.1 KOPITYCKYJIAPHO-BOJIHOBOH JJVAJIH3IM

5.1.1 Tunoresa M. ITnanka o xBantax. ®opmyna [Tnanxa; E = hv

5.1.2 ®otonsr. Oueprus Gorona. UmMnynsc poroHa.

5.1.3 ®oroaddext. Ounirsr A.I'. Cronerosa. 3aKkoHbI dporoaddexra.

5.1.4 Ypasuenne Oiinmrelina g Gortosddexra.

5.1.5 BonHossle cBoiicTBa yacTuu. Bommer ae Bpoitns. Jlnuua Bonsb! e bpoiinsa npuxymieiics
vactansl. Kopryckynsapro-BonHoBoi xyamsm. udpaknus 3JIEKTPOHOB Ha KPUCTAJIaX.
5.1.6 laBnenue cBeta. JlaBieH1e CBETa HA MOTHOCTHIO OTpaXkarolIyIO MOBEPXHOCTE U Ha
HOJIHOCTBIO MOTJIOMIAIOIIYIO HOBEPXHOCTb.

5.2 QU3HUKA ATOMA

5.2.1 IInanerapHas MozmeNs aToMa.

5.2.2 locrynate Bopa. W3nyuenue u nornomenue GpoToHOB IIpY MTEPEXO/IE aToMa C OJIHOTO
YPOBHS SBHEPTUH Ha APYTOii.

5.2.3 Jluneityateie ciextpbl. CieKTp YpoBHel SHepriy atoma BOAOpPOA.

5.2.4 Jlazep.

5.3 DU3HKA ATOMHOI'O AJPA

5.3.1 Hyxnonnas Moznens sinpa Ieiizen6epra—panenxo. 3apsin snpa. MaccoBoe 4uciio szpa.
N3oromsl

5.3.2 DHeprus cBA3M HYKJIOHOB B spe. SInepHbIe CHIBL

5.3.3 ledext Maccrl anpa.

5.3.4 PainoakTHBHOCTS.

Ansda-pacnan. Beta-pacnan. DnekTpoHHslit B-pacna. IMosurpounsii B-pacnan. Famma-
H3JIy4eHHE.

5.3.5 3aKOH paIMOaKTUBHOTO paciasa.

5.3.6 Slnepusie peakuuy. JleneHue u CHHTE3 SAED.



