IIporpaMmma BCTYNUTEJbHBIX HCIIBITAHUN 0 (PU3UKeE

[Ipy moAroToBKE K SK3aMEHY OCHOBHOE BHUMAaHHUE CIIEIYET YIENUTh BBISIBICHUIO CYLITHOCTU
(GU3NYECKUX 3aKOHOB W SIBIICHWW, YMEHHWIO HCTOJIKOBBIBATH (DM3WUECKHUN CMBICI BEIHYUH W
MOHSTHM, a TAK)KE YMEHHIO IPUMEHSATh TEOPETHUECKUI MaTepHal K PeICHUIO 3a/1au.

I. Mexanuka

I.1. Kunemaruka

Mexannueckoe nBrxkeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBHKEHUA. MaTepranbHas TOUYKa.
Cucrema orcuera. Tpaekropus. Bexktop nepemenienus u ero npoekuuu. I1yTs.

CxopocTtb. Cll0)KeHHE CKOPOCTEM.
VYckopenue. CioxxeHue yCKOpeHHH.

[IpsmonuHEiHOE pPaBHOMEPHOE M PABHONEPEMEHHOE JIBUKEHHUE. 3aBUCUMOCTH CKOPOCTH,
KOOpAUHAT U IYTHU OT BPCMCHU.

KpuBonunelinoe aBukenue. JBUkeHUE MO OKPYKHOCTH. YTJ0Basg CKopocTh. [leprnoa m vyacrora
oOparmieHus. YCKOpeHue Tena MpH JIBMKEHUH MO0 OKPY>KHOCTH. TaHreHIHanbHOe U HOPMAJIbHOE
YCKOpEHUSI.

CBobonHOe majeHHe Tel. YCKOpeHHe CBOOOAHO Tajaromiero Tena. JIBwkeHwe Tena,
OpOILIEHHOTO MO YIJIOM K TOPU30HTY. JlalbHOCTh U BBICOTA TOJIETA.

HOCTyHaTCHBHOC " BpallaTCJIbHOC ABUXKCHUC TBECPAOI'O TCJIA.
1.2. lunamuka

Bzaumopeiicteue Tten. IlepBeiii  3akoH HeroTona. [loHatne 00 WHEpPUUANBHBIX U
HEUHEPIHUAIBHBIX cucTeMax orcueta. [[puHiun otHocuTensHoCcTH [ anumes.

Cuia. Cuiibl B Mexanuke. ClioxkeHue cuil, JeHCTBYIOLIMX Ha MAaTEPUATIbHYIO TOUKY.
NueptHocts Ten. Macca. [1moTHOCTS.

Bropoii 3akon HeroToHa.

Tpernii 3akon HeroToHa.

3aKoH BCCMUPHOI'O TATOTCHUA. FpaBI/ITaHHOHHaﬂ nocrossHHasA., Cuna TshKeCTH. 3aBHCHUMOCTH
CHIJIbI TS2KECTH OT BBICOTHI.

Cunsl ynpyroctu. [Tonsitue o negopmanusix. 3akon I'yka. Moxyns FOnra.

Cunpl Tpenus. Cyxoe TpeHHe: TpeHue MOKOos U TpeHue ckoibxkeHus. KoadduuueHnt tpenus.
Bsskoe Tpenue.

[Ipumenenue 3akoHOB HbprOTOHA K mOCTynaTeIbHOMY JBH)KEHUIO Tel. Bec tema. HeBecomocTh.
IIeperpy3ku.

[Ipumenenue 3akoHOB HbIOTOHA K JBUIKEHUIO MaTEPUATILHONM TOYKH MO OKPYKHOCTH. J[BUKEHME
MCKYCCTBEHHBIX CITYTHUKOB. [lepBasi kocMHuueckasi CKOPOCTb.



1.3. 3akoHBI cOXpaHeHHUs] B MeXaHUKe

Nmmynbe (KOJWYECTBO JBWKCHHS) MaTepualbHOM Touku. Wmmynbc cuimbl. CBs3b MEXKITY
NpUpAIIEHUEM HMIYJIbCa MaTEPUAIbHOM TOYKM W HUMITYJIBCOM CHJIbL. MMmmynbc cuctembl
MaTepuaibHbIX ToUeK. LIeHTp Macc. 3aKOH coXpaHEeHHsI UMITylIbca. PeakTHBHOE IBUKEHUE.

Mexanuueckast pabota. MoutHocTs. DHeprus. Eaunuis: uamepeHus paboTsl 1 MOITHOCTH.

Kunernyeckas sHeprus MaTepuaJbHON TOYKHA U CUCTEMBI MAaTEPHUAIbHBIX TOUYEK. CBSA3b MEXKAY
IpUpaleHNeM KHHETUYECKON SHEPTUM Tela U paboTON MPUIIOKEHHBIX K TEITy CHJL.

[TorenunanbHass o»Heprus. lloTeHuumanbHas oSHeprus Ten BOJIM3M MOBEPXHOCTU 3EMIIH.
[orennmaneHas SHEPTHs yIpyro Ae(GopMUpOBaHHOTO TeTa.

3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIHUH.
I.4. CraTuka TBepaoro reja

CrnoxxeHue cui, IPWIOKEHHBIX K TBEPAOMY Teily. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpAILCHU.
IIpaBHUII0 MOMEHTOB.

VYcnoBust paBHOBecus Tena. LleHTp TsbkecTr Tena. Y CTOWYMBOE, HEYCTOMYHMBOE U O€3pa3inyHOe
PaBHOBCCHUSA TCIIL.

I.5. Mexanuka :KHJIKOCTEH 1 ra3oB
I[aBJ'IeHI/Ie. EI[I/IHI/II_H:I I/I3MepeHI/I$I JaBJICHUA . I1aCKaJlb, MM pT. CT.

3akoHn Ilackans. I'mapaBnuueckuid npecc. [laBieHue >KUAKOCTH Ha JHO W CTEHKH COCyAa.
CooOmiaromuecs COCy/Ibl.

Atmocdepnoe maienne. OnbiT Toppuyenu. M3MeHneHne atMocepHOTo TaBICHUS C BBICOTOM.
3akoH Apxumena. [InaBanue te.

JBmxenue xxkunkocten. YpaBuenue bepnysu.

1.6. Mexanu4eckue KoJie0aHUSI H BOJHBI. 3BYK

[TonsiTe o xKosebaTeTpHOM ABMKEHHUH. [lepros 1 yacToTa KoyteOaHui.

I'apmonunueckue xonebanus. CMmelienrue, aMIuinTy1a u (paza mpu rapMOHUYECKUX KOJIeOaHHSIX.

CBoboansie konebanus. Komebanus rpysza Ha npyxuHe. Matematnueckuii MmasTHUK. [leprossr
ux kKonebanuii. IlpeBpamieHuss »HEpruM NPH TapMOHUYECKUX KoJeOaHMsIX. 3aTyxaromue
KoJie0aHusl.

Brinyxnennsie konebanus. Pe3onanc.

[TonsiTue 0 BOMHOBBIX Mpolieccax. [lonepeunsie u mpoaoabHbIe BOJHBIL. [[mrHa BogHBL. CKOPOCTH
pacnpoctpaneHus BoiH. DpoHT BoHBL. YpaBHeHUe Oeryiieit BoaHbl. CTOsiuMe BOJIHBI.

WNurtepdepentius BoaH. [Ipunnun [oiirenca. Jludpakius BoJH.

3ByKOBbI€ BOJHBL. CKOpPOCTh 3ByKa. ' pOMKOCTH U BbICOTA 3BYKA.



I1. Mouekyasipaast pu3snMka ¥ TEPMOINHAMHUKA

I1.1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKONH TeOpHH

OCHOBHBIE TOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH M HUX OINBITHOE OOOCHOBaHUE.
bpoyHnoBckoe nBmxeHue. Macca u pazmep moisiekyn. Monb BemectBa. [locTtositHHass ABorajpo.
Xapakrep ABUKEHUS MOJIEKYJI B ra3ax, KUAKOCTAX U TBEPIBIX Telax.

TennoBoe paBHOBecue. TemmepaTtypa u ee puzndeckuii cmpici. [llkana remneparyp Llenbcus.

Wneanbublil ra3. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU MJICAIBHOIO Tasa.
CpenHsis KUHETHYECKash »HHEprusi MoJiekyal u temneparypa. Ilocrosnnas bonbimMana.
AOGcomoTHas TeMIiepaTypHasi IKana.

YpaBHEHHE  COCTOSHMA  HJCAJIBHOTO  Ta3a.  YHUBEpPCAbHAs  TrasoBas  IOCTOSIHHAs.
N3oTepmuueckuii, U30XOpHBINA U M300apHBIN TPOLIECCHI.

I1.2. Dy1eMeHTBI TEPMOAUHAMUKH

TepmoauHaMudeckas cucrema. BHyTpeHHsas sHeprus cucremsl. KoianuecTBa TemaoTsl 1 paboTa
KaK Mepbl U3MEHEeHUs BHYTpeHHel sHeprun. TemmoeMkocTs Tena. [lonarue 06 aanabaTnueckoM
npouecce. [lepBbiii 3aKk0H TepMoaAMHAMUKU. [IpruMeHeHue NepBOro 3aKOHa TEPMOJUHAMUKHU K
U30TEPMUYECKOMY, H30XOPHOMY M HU300apHOMY mporeccaMm. TemnnoeMKocTh OJHOATOMHOIO
U/ICTBHOTO ra3a Mpu U30XOPHOM U M300apHOM IpoIieccax.

HeobOpartumocTs mporieccoB B npupoje. Bropoit 3akoH TepMoanHaMUKH. DU3HUECKHE OCHOBBI
pabotsI TerutoBeix aBurareneid. KI1J] TermmoBoro nBurarenis u ero MakCMMallbHOE 3HaYECHUE.

I1.3. U3MeHeHMe arperaTHOro0 COCTOSIHUS BellecTBa

[TapoobpazoBanue. Mcnapenue, kumnenue. Y aeiabHas Teriora napoodpasoBanus. HackimeHHbIi
nap. 3aBUCUMOCTb JIABJIIEHUS U IUIOTHOCTH HACBIIIEHHOI'O Iapa OT TEMIEPATYpPbl. 3aBUCUMOCTh
TEMIIEPATypbl KUIIEHUS OT AaBiieHus. Kpuruueckas temmneparypa.

Bnaxnaocts. OTHOCUTEIBHAS BIaXKHOCTb.

Kpucrammmyeckoe 1 aMoppHOE COCTOSTHUE BEIIECTBA. Y JIeNbHas TEIUIOTa IUIaBICHHUS.
YpaBHEHHE TEIUIOBOTO OalaHca.

I1.4. IloBepXHOCTHOE HATSIZKEHNE B KUAKOCTAX

Cuna MMOBCPXHOCTHOT'O HATAXKCHUS. SIBjeHUs CMauyMBaHUSA M HECMaydBaHUSL. I[aBJIeHI/Ie oA
HCKpPIBJ'ICHHOfI IMMOBEPXHOCTHIO KUJKOCTH. KaHI/IJ'IJ'IﬂpHI)Ie SIBJICHUS.

I1.5. TenJioBoe paciiupeHne TBEPABIX Tl U KUIKOCTel

TennoBoe nuHEHOE pacmmpenue. TemioBoe o0beMHOe pacimpenne. OCOOEHHOCTH TETUIOBOTO
pacmupenus BOALIL.

I11. DnexkTpoauHaMuKA
ITI.1. DnekTpocrarnka

DJIEKTpUYECKUE  3apsifbl. JIEMEHTAPHBIA  DJIEKTPUUYECKUN  3apsi. 3aKOH COXPaHEHHUs
AIEKTPUUECKOTO 3apsifa. B3aumoneicTBUe SIEKTPUUYECKU 3apPSHKEHHBIX Tel. DJIEKTPOCKOI.
Toueunslii 3apsa. 3akoH Kyona.



Onexrpuueckoe 1moje. HamnpsKeHHOCTh AIEKTpUYECKOro mojis. JIMHuM HanpsyKeHHOCTH
JIEKTPUUECKOro Nojsl (CuiioBble JTUHUK). OZHOPOIHOE 3JeKTpuyeckoe nose. HampsskeHHOCT
JIEKTPOCTATUYECKOr0 IIOJII TOYeyHOro 3apsana. IlpuHmmn cynepnosunuu mnoneil. Teopema
["aycca. DnekTpocTaTndyeckoe 1ojie paBHOMEPHO 3apsyKEHHBIX INIOCKOCTH, Chephl U Iapa.

Pabora cuin anekrpocratuyeckoro nosist. [loreHiman u pasHOCTh NOTEHIHMANOB. CBSI3b Pa3HOCTH
MOTEHIMAJIOB € HANPSDKEHHOCTBIO 3JIEKTPOCTaTHUeCKOro moiis. [loTeHuuman mojs TOYEYHOro
3apsiaa. DKBUNOTEHIIMAILHBIE TOBEPXHOCTH.

[TpoBOJHMKY U AMANEKTPUKHU B JIEKTPOCTATUYECKOM Hoje. [ludnexTpudeckas MpOHUIAEMOCTh
BellecTBa. JiekTpoeMkocTh. Konagencaropsl. Ilone miockoro koHaeHcaropa. DiIeKTPOEMKOCTh
IUIOCKOro KoHJeHcaTopa. [locinenoBaTenbHOe M NapauieNbHOE COEAMHEHHE KOHJIEHCATOPOB.
OHeprus 3apsKEHHOT0 KOHEHCAToPA.

DHEprus MMEKTPUIECKOTO OIS
II1.2. IlocTOSAHHBII TOK

OnekTpuyeckuid Tok. Cuna Toka. YCIOBUS CYIIECTBOBAHUS TMOCTOSIHHOIO TOKa B LIEMH.
Onekrpoasuxyias cuna (3/C). Hanpsikenue. Mzmepenue cuiibl TOKa U HANPSHKEHUS.

3akoH Oma i ywactka 1enu. OMHYECKOE€ CONPOTUBICHHE MPOBOJHUKA. Y IEIbHOE
COHpOTI/IBJ'IeHI/Ie. BaBI/ICI/IMOCTB y,Z[G.IIBHOI‘O COHpOTI/IBJICHI/ISI oT TGMHepaTypI:I.
CeepxmnpoBoaumocTtb. IlocnenoBarensHOoe ¥ MapajuIeIbHOE COSAMHEHUE TPOBOTHUKOB.
H3mepenue conpoTuBICHUS.

3akon Oma a1 moHoM nenu. Microunukn Toka, ux coenqunenue. [Ipasuna Kupxroda.
Pabora u momHOCTh TOKA. 3akoH J[xoyns-Jlena.

DJIEKTPUYECKUH TOK B METaslIax.

DNEKTPUYECKUN TOK B 3JIEKTPOJIUTAX. 3aKOHBI 3JIEKTPOJIN3A.

DJIEKTPUYECKUN TOK B Bakyyme. TepMO3JIEKTpOHHAsI 3MHUCCHs. DJEKTPOHHAs Jlamma - JUOJ.
DJeKTPOHHO-Ty4YeBas TpyOKa.

[TonynpoBoauuku. CoOCTBEHHAs! M IPUMECHAs! TPOBOAMMOCTD MOJIYIIPOBOIHUKOB. 3aBUCUMOCTD
MPOBOAUMOCTH  MOJIYIIPOBOAHUKOB  OT  TEMIEPATYpHI. p-n-MEPEX0] U €ro  CBOMCTBA.
[TomympoBoHuKOBEIN muoAd. Tpauszuctop. Tepmucrop u poropesucrop.

DneKTpuueckuil Tok B razax. CaMOCTOATENbHBIN U HECAaMOCTOSITENbHBIA pa3psabl. [loHsTue 0
I1a3Me.

II1.3. Maraerusm

MaruutHoe nose. JleiicTBe MarHuTHOTO MOJI Ha PaMKy € TOKOM. MHIyKIIMsE MAarHUTHOTO TIOJISI
(MaruuTHast UHAYKIWs). JIMHUUM MarHUTHOM MHAYKIMU. KapTUHBI TMHUN WHIYKIIUA MarHUTHOTO
MOJISI MPSIMOTO TOKA U cosieHou 1a. [IoHsITHE 0 MAarHUTHOM T10JIe 3EMITH.

Cuuta, neiicTByroIIasi Ha MPOBOJIHUK C TOKOM B MATHUTHOM TT0Jie. 3aKOH AMIiepa.
JlelicTBME MAarHUTHOTO MOJIS1 HA ABMOKYIMiics 3apsia. Cuia Jlopenua.

MarunuTHble cBoicTBa BemecTBa. [ unoresa Amnepa. eppoMarHeTuk.



I11.4. DieKTpOMATHUTHAS UHIYKIHUS

MaruutHeiii 1otok. OnbiTel Dapanes. SIBieHue >JI€KTPOMArHUTHOM HMHAYKIHUH. Buxperoe
IIEKTPUYECKOE M0JIE. 3aKOH JIEKTpOMarHUTHON uHAyKuuu. Ilpasuino Jlenna.

Camounnykuusi. UHIyKTUBHOCTb.
DHeprusi MarHuTHOTO TOJIS.
II1.5. DekTpoMarHuTHbIE KOJIEOAHUSI M BOJIHbBI

[lepeMeHHBIN AJIEKTPUUYECKUI TOK. AMIUIMTYIHOE U JeicTByromee (3pQeKTUBHOE) 3HAUCHHE
NEePHOANIECKN U3MEHSIOIIET0Cs HAIPSHKEHUS M TOKA.

[TonydyeHne mepeMEHHOTO TOKAa C TOMOIIBIO HHIYKIIMOHHBIX TeHepaTopoB. Tpanchopmarop.
Ilepenaya 3eKTPUYECKON SHEPTUH.

Konebarenbublit kKoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KojieOaHus B KoHType. [IpeBparenus
SHEPruM B KojeOaTeIbHOM KOHTYpe. YpaBHEHHE, OMMCHIBAIOILEE MPOLECCHl B KOJIEOATEIbHOM
KOHType, u ero pemenue. Popmyna Tomcona g nepuoja KosnebaHud. 3aryxaromue
3JIEKTPOMAarHUTHbBIE KOJIeOaHMsL.

BBIHy)I(,Z[eHHHG KoJieOaHHsT B SJICKTPUYCCKUX MCIIAX. AKTI/IBHOG, CMKOCTHOC W HWHAYKTHBHOC
COIIPOTUBJICHUA B LEIIN T'APpMOHHUYCCKOI'0 TOKA. Pe3onanc B OJICKTPUYCCKUX MECTIAX.

OTKpBITHIN KOJeOaTenbHbI KOHTYp. OnbIThl ['epria. DaeKTpoMarHuTHEIE BOJTHBL. VX CBOHCTBA.
[IIxama »1€eKTPOMArHUTHBIX BOJH. M3iIydeHHe U MpUeM SJIEKTPOMArHUTHBIX BOJIH. [IpUHITUTIBI
pPanuoCBs3H.

IV. OnTuka
IV.1. I'eomeTpuyeckasi onTuka

Pa3BuTue B3rIs1I0B Ha NPUPOAY CBETA. 3aKOH MPSIMOJIMHEHHOrO PacCHpOCTpPaHEHHUs CBeETa.
[TonsTue nyua.

NHTEeHCUBHOCTH (IMJIOTHOCTD MOTOKA) M3ydeHus. CBeToBO# MOTOK. OCBEIIEHHOCTD.

3akoHbl oTpaxkeHus cBera. Ilmockoe 3epkano. Cdepuueckoe 3epkano. I[loctpoenue
M300paKeHHUH B TUIOCKOM U C(hepruyIecKoM 3epKajiax.

3aKOHBI MPETOMIICHHS CBETa. AOCOIOTHBIA U OTHOCUTENBHBINA MMOKA3aTeIN MPEIOMICHHUS. X0/
JTy4el B Ipu3Me. SIBIeHue MoiHoro (BHYTPEHHET0) OTPasKEHHS.

Tonkue TUH3EL. CDOKYCHOC PACCTOAHUEC U OIITUYCCKAsA CUJia JIMH3BbI.

[TocTtpoenne uzo0paskeHUs B COOMPAIOIIMX M PpACCEHMBAIOUIMX JIMH3aX. DopMmyna JIMH3BL
VYBenuueHue, 1aBaeMoe JIMH3aMHU.

OnTuueckue npuOOpsL: ymna, poToarnmnapar, IPOSKIIMOHHBIHN anmnapar, MUKpPOCKOI. X0 Iyueil B
aTuX npudopax. ['nas.

IV.2. DnemeHnTHI pU3NYECKON ONTHKH

BosHoBbIe cBoiicTBa cBeTa. [lomspusanus cBera. DIeKTpOMarHuTHasl IPUPO/Ia CBETA.



CkopocTh cBera B onHopomgHou cpene. [ucnepcus cBera. Cnextpockon. MHdpakpacHoe u
yAbTpa(roIeTOBOE N3TyIEHUS.

Wntepdepenus cBera. KorepeHTHble HCTOYHUKU. YCIOBHS OOpa30BaHHs MaKCUMYMOB H
MHUHHMYMOB B UHTE€P(PEPEHIIMOHHOMN KapTHHE.

Hudpakuus ceera. Onpit FOura. [punmun [Noitrenca-®penens. Judpakunonnas penerka.

Kopnyckynsipubie cBoiictBa cBeta. [loctossanas [Tnanka. ®otosaddekt. 3akonsl hoTodddekTa.
®oroH. YpaBHeHue DitHmITeitHA 1715 PoTodIPdeKTa.

JaBnenue ceera. OnbiThl JIebeneBa Mo M3MEpEHHIO JaBICHUS CBETA.

[TocTynarel Teopur OTHOCHUTENBHOCTH (TOCTydaThl OWHINTEHHA). CBSA3b MEXAY Maccod H
SHEpPTrHUeH.

V. ATOM U aTOMHOe PO

Oneitel  Pesepdopna mo paccesHuto o-dactui. IlmanerapHas wmomens aroma. KBaHTOBBIE
noctynartel bopa. Mcnyckanue u noriomeHue 3Heprud aromom. HenpepeIBHBIN U TUHEHYaThINA
criekTphl. CrIeKTpaabHbIN aHaJN3.

OKCHEpUMEHTAJIHBIE METOJIbl PETUCTPALIUN 3apsDKEHHBIX YacTHIl: kamepa BuiibcoHa, cueTumk
['eiirepa, my3bIpbKOBasi Kamepa.

CocraB spa atoma. M30Tomnbl. DHEprus CBsA3M aTOMHBIX sifiep. [IoHsATHE O SIAEPHBIX peaKIUsX.
PannoaktuBHOCTE. Buabl paavoOakTUBHBIX M3IYy4YEHH W WX CBoicTBa. llemHbie saepHbIE
peakuuu. TepmosinepHas peakuusi.

buonornueckoe neiicTBUE paliOAKTUBHBIX U3TyUYCHUH. 3alUTa OT paJHaliy.



