




















TepMmoanHaMuueckas IKajga TEMIEPATyphl. Y paBHEHUE COCTOSHUS UACAIBHOrO rasa. MossipHas
ra3oBasl MOCTOSIHHAS.

OcHoBbl TepmoauHamMuku. OCHOBHbIE TIOHATHUS U OIpeneneHUs. BHyTpeHHss 3Heprus
cucreMbl. BHyTpeHHss1 3Heprusi upeanpbHoro rasa. Pabora m teruora xak Qopmsl nepenadu
sHepruu. TemnoeMKOCTh. YaenbHas TEMJIOeMKOCTh. YpaBHeHHe TeruioBoro Oanmanca. Ilepsoe
Hauaio TepMoauHaMuku. AnuadatHeii npouecc. [punimmn nefictBust TermoBoi MammHbl. KI1/]
TEIJIOBOTO JABHrarens. Bropoe Havano TepMOAMHAMUKU. TepMOnMHAMHU4YeCKas IIKaia
TeMIiepaTyp. XoJloAuIbHble MalluHbL. Temnsosble apuratenu. OxpaHa npupombl.

CpoiictBa mnapoB. UMcnapenne u konneHcauus. HacbllieHHbII nap U ero CBOMCTBA.
AOCOMIOTHAsT U OTHOCHTENbHAS BJIAKHOCTb Bo3nyxa. Touka pocbl. Kumenwme. 3aBHCHMOCTB
TeMIIepaTypbl KUIEHUs OT AasjieHus. IleperpeTsiil map u ero UCNoNIb30BAHHUE B TEXHUKE.
CaoiicTBa )kuaKocTel. XapakTepHUCTHKa KUAKOIO COCTOsAHUsA BelecTBa. [IoBepXHOCTHBIN cioi
JKUKOCTU. DHEPIUs MOBEPXHOCTHOrO €JI0s. SIBJeHMs Ha rpaHuLie JKUIKOCTU C TBEPIBIM TEJIOM.
KanunnspHsele sBaeHus.

CpoiicTBa TBepabIX Tes. XapakTepUCTHKA TBEPAOrO COCTOSIHUS BeleCTBa. YIPyrue CBONCTBA
TBepAbIX TeJ. 3akoH ['yka. MexaHuueckue CBOMCTBAa TBEpPAbIX Ted. TemioBoe pacmiupeHue
TBEPABIX TeJ U KUAKOCTe. IInaBnenue n xpucramnmsanus.

Jemoncmpayuu

JBrokeHne OpOYHOBCKHX YaCTHILI.

Huddysus.

H3meHeHMe naBieHMs ra3a ¢ U3MEHEHHEM TeMITEPaTyPbl IIPH TOCTOSHHOM O0BbEME.
W3orepmuteckuii 1 n300apHBINA MPOLIECCHL

H3MmeHeHNe BHYTPEHHEH SHEPTUU TeJ MPH COBEPIIEHUH pabOThI.

Mogenu TeIOBbIX ABUraTeNeH.

Kunenue Boap! Npy NOHM>KEHHOM JABJICHUH.

IIcuxpomerp u rurpomerp.

SIBeHNs MOBEPXHOCTHOIO HATSKEHMSI 1 CMAYUBAHUS.

Kpucramnbl, amopdHbIe BeLecTBa, JKUAKOKPUCTAIUTHIECKHE TEIA.

Jlabopamopnsie pabomot

Jlabopamopnas paboma Ne 7

Hsmepenue BaaxHOCTH BO3yXa.

Jlabopamopnas paboma Ne 8

H3mMepenne NOBEpXHOCTHOIO HATSKEHUS KUAKOCTH.

Jlabopamopnas paboma No 9

Habmronerne npouecca kpuctaumsaunuu M3ydenne nedpopManiy pacTsKeHUs.

Jlabopamopnas paboma Ne 10

H3yueHne TenaoBOro paclinpeHus TBEPAbIX TEL.

Jlabopamopnas paboma Ne 11

HzyueHne 0coOEHHOCTEH TEMIOBOrO PACUTUPEHUS BOABI.

3. DaeKTPpOAMHAMHUKA

DJleKTpHYecKoe moJie. JJEKTpUUECKUe 3apsabl. 3aKOH COXpaHeHus 3apsna. 3akoH Kyiona.
DnexTpudeckoe nojie. HanpspkeHHOCTD snekTpryeckoro most. [IpuHInn cyneprno3uun nojen.
Pabora cun  snektpocratudeckoro  moss.  lloreHuman.  Pa3sHOCTH  MOTEHIMAIOB.
OKBUIOTEHLIUATIbHbIE TOBEpXHOCTU. CBA3b MEXKAY HANpPsDKEHHOCTBIO U Pa3HOCTBIO
MOTEHIMAJIOB 3JIGKTPHUYECKOro moisd. JuanekTpuku B 3iekTpudeckoMm mone. llomspusarus
IBNeKTpukoB.  IIpoBomHukn B siekrpudeckoMm mnone.  Kowpencatopel.  CoenuHeHue
KOHJIEHCATOPOB B Oarapero. DHeprus 3apspKEHHOTO KOHAEGHCATOpa. DHEPTHusl 3JEKTPUYECKOro
TOJISL.

3akoHbI MOCTOSAHHOIO TOKA. yCJ’IOBI/Iﬂ, HGO6XOI[I/IMbIe AJisT BOBHUKHOBCHUA U MOANCPKAHUA
3JIeKTprdecKoro Toka. Cuia ToKa M IJIOTHOCTh TOKA. 3akoH Oma mist yyactka nernu 6e3 D/IC.
3aBUCHUMOCTh SJICKTPUICCKOro COMPOTUBIICHUA OT MaTCpHaja, JJUHBI U IJIOMAANW MONEPEIHOTO
CCUCHUSA TIPOBOJHUKA. 3aBUCHMOCTbD SJICKTPUYICCKOr0 CONPOTUBIICHHUA TIPOBOAHUKOB OT
TEMIepaTypbl. DJIEKTPOABIDKYIIAs CHJIa WCTOYHHMKA TOKa. 3akoH Oma Ui TONHOHM wemu.



Coenunrenue npoBogHUKOB. CoequHEHHE HCTOYHHKOB JJICKTPUYECKOW 3Hepruu B OaTapero.
3axon [[xoyns—Jlenma. Pabota u MOLTHOCTD 3JIEKTPUIECKOTO TOKA. TerioBoe NeliCTBHE TOKa.
DJIeKTPHYeCKHH TOK B Pa3/IMYHBIX cpeAax. DJIEKTPUUYECKUM TOK B MeTajulax. DJIeKTPOHHbIN
ra3. Pabora BbIXOma. DNEKTPUYECKHH TOK B 3JIEKTPOIMUTAX. DJIEKTpoiu3. 3akoHbl Papanes.
IIpuMeHeHMe 3eKTpon3a B TEXHUKE. DJIEKTPUUECKU TOK B raszax v Bakyyme. MoHuzanus rasa.
Bunb! razosbix paspsinios. [lonsatue o miasme. CBoiicTBa U MPUMEHEHUE 3JIEKTPOHHBIX MTyUYKOB.
DnexTpudeckuii TOK B monynpoBopgHukax. CoOCTBEHHas NPOBOAMMOCTH IOJYIPOBOAHHUKOB.
[TonynpoBOAHUKOBBIE IPUOOPHI.

MarnutHoe moJie. BexTop MHAYKIMM MAarHUTHOrO nojs. JlelcTBue MarHUTHOrO MOJs Ha
NPSIMOJIMHEMHBIN MPOBOIHUK C TOKOM. 3akoH Ammepa. B3aumonelictBue TokoB. MarHUTHbIN
notok. PaboTa mo mnepememeHur0 MpOBOJHHMKA C TOKOM B MarHuTHOM mnose. JleiicTBue
MarHMTHOrO MOJs Ha ABMKyiuicsa 3apsan. Cuna Jlopenua. Onpenenenue yaenbHOro 3apsifa.
Y cKkopUTENH 3apsSIKEHHBIX YACTHLI.

DJIeKTPOMATHUTHASI MHAYKIMSA. DJEKTPOMAarHuUTHas WMHIAyKLUsA. BuxpeBoe siexTpuueckoe
nosie. CaMOMHAYKIMSL. DHEPrusi MArHUTHOTO TOJIS.

Jemoncmpayuu

B3anmonelicTere 3apsoKeHHBIX TEL.

IIpoBOAHUKH B 3JIEKTPUUECKOM MOJIE.

JIMBEKTPUKU B SJIEKTPUUYECKOM TOJIE.

Konpencaropsl.

TennoBoe AEHCTBHUE 3JEKTPUUECKOTO TOKA.

CobcTBeHHAsI U MPUMECHAS POBOAUMOCTD MOJYITPOBOIHUKOB.

ITonynpoBOAHUKOBBII U0,

Tpansucrop.

OmnbiT OpcTena.

B3anmonelicTere NPOBOAHUKOB C TOKaMHU.

OTkJIOHEHNE 3JIEKTPOHHOTO My4YKa MArHUTHBIM IOJIEM.

DNEeKTPOABUTATENb.

DNEeKTPOU3MEPUTEIbHBIE TPUOOPHI.

DNeKTpOMarHuTHast HHAYKLIMSIL.

Onbitel @apanes.

3asucumocTts IJIC caMOMHAYKIMHU OT CKOPOCTH U3MEHEHUsI CUJIbl TOKA U HHAYKTUBHOCTH
IIPOBOJIHUKA.

Pabora snexrporeHeparopa.

Tpaucopmarop.

Jlabopamopnsie pabomot

Jlabopamopnas paboma Ne 12

Hsyuenue 3axona OMa a1 yyacTka LEnH, MOCIe0BaTeIbHOIO U NMapaiebHOTO COeANHEHUS]
IIPOBO/IHUKOB.

Jlabopamopnas paboma Ne 13

Hsyuenue 3axona OMa a1 IOJHOM Lienu.

Jlabopamopnas paboma No 14

Hsyuenue sBieHNs 31€KTPOMArHUTHON HHAYKLINU.

Jlabopamopnas paboma Ne 15

Onpenenenne ko3¢ PULIHEHTA TOJIE3HOTO ACHCTBHS HJIEKTPHUECKOr0 YaHHUKA.

Jlabopamopnas paboma Ne 16

Onpenenenue TeMnepaTypbl HUTH JIaMIIbl HAKAJTUBAaHMUSI.

Jlabopamopnas paboma Ne 17

Omnpenenenne I/{C 1 BHyTpPEHHETO COMPOTUBJICHUSI HCTOUHUKA HATIPSKEHHUSI.

4. Koiedbanust ¥ BOJIHbI
Mexanuueckue kojeoanus. KonebarenpHoe nBrmkeHue. [apmoHudeckue KoyeOaHws.
CBoOonHble MexaHudeckue koyiebanus. JIMHEWHbIe MeXaHMYECKHUe KoJieDaTeNbHbIe CHUCTEMBI.
[IpeBpamenue »sHeprun mnpu  konebarenbHOM  ABMkeHud. CBOOOAHBIE — 3aTyXaroIue
MeXaHU4YeCcKue KoeOanus. BelHyKIeHHbIC MEXaHUYECKUE KOJIeOaHUsI.



Ynpyrue Boanbl. Ilonepeunsle U MpPOAOIbHBIE BOJHBL XapakTEPUCTUKU BOJHBL. Y PaBHEHHE
iockoit Oerymeit BonHbl. MHTepdepenuus BonH. [lonsatue o mudpakiuuu BOJH. 3BYKOBBIE
BOJIHBL. YJIBTPa3BYK U €ro MPUMEHEHHE.

DJIeKTPOMATrHUTHBIE Kosiebanus. CBoOOnHBIC deKTpoMarHuTHble kKonebanus. [IpeBparnenne
SHEPruH B KONeOaTeIbHOM KOHTYpe. 3aTyxarollHue 3JIeKTPOMAarHUTHbIe KojeOaHus. 1 eHepaTop
HE3aTYXAIOUINX 3JEKTPOMATHUTHBIX KoeOaHul. BBIHYXIEHHBbIE 3JIEKTPUUECKHE KOIeOaHMs.
Ilepemennsnlii TOk. I'eHepaTop nepeMeHHOro Toka. EMKOCTHOE€ M MHAYKTUBHOE CONPOTUBIICHUS
NEPEMEHHOro ToKa. 3akoH Oma sl 3JeKTPUYECKOH Ienu mepeMeHHOro toka. Padora u
MOIITHOCTh MepeMeHHOro Toka. I'eneparoper Toka. TpaHncopmaropbl. TOKH BBICOKOH HacCTOTHI
IlonyueHnue, nepenada u pacnpeneaeHue SJIeKTPOIHEPTHH.

DJIEKTPOMATHUTHBIE BOJIHBI. JJIGKTPOMAarHUTHOE TIOJE€ Kak OCOObIH BHI MAaTEpHH.
OnekTpoMarHuTHble BOJHBL. BuOpatop I'epma. OTkpbITBI  KOJEOATENBHBIA  KOHTYD.
Uzobperenune pagno A. C. ITonoeiM. [lonsiTre 0 pannocsssu. [IpuMeHeHNe 31eKTPOMarHUTHBIX
BOJIH.

Jemoncmpavyuu

CBobonHbIE 1 BBIHYKIE€HHBIE MEXaHIMUECKUE KOJTEOaHMs.

Pesonanc.

OO6pa3oBaHue 1 pacpoCTpaHEHHUE YIIPYTUX BOJH.

YacroTta konebaHuli U BBICOTA TOHA 3BYKA.

CBoOonHBIE HJIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuunnorpaMMa NepeMeHHOro ToKa.

Konnencarop B enu nepeMeHHOro Toka.

KaTymka MHIYKTUBHOCTH B LIEIH IEPEMEHHOTO TOKA.

Pe3onaHnc B mocnenoBaTeabHON LIENU NEPEMEHHOTO TOKA.

Hsnyyenue u npuem 5JeKTPOMarHUTHBIX BOJIH.

Pannocssss.

Jlabopamopnsie pabomot

Jlabopamopnas paboma Ne 18

HzydeHune 3aBUCUMOCTH Tiepuoa KojaeOaHni HUTSHOTO (WM TPY>KUHHOTO) MasiTHUKA OT JJIUHBI
HUTH (MJTH MacChl rpy3a).

Jlabopamopnas paboma Ne 19

HWunykTUBHBIE H EMKOCTHOE CONPOTUBJICHHS B LIENIU NIEPEMEHHOr0 TOKA

5. OnTuka
IIpupona ceera. CKOpPOCTb pacrpoCTpaHEeHUsl CBeTa. 3aKOHBI OTPAKEHUs U MPEIOMIIEHHSI CBETa.
[Tonnoe orpakenne. JInn3bl I'na3 kak ontuueckas cucrema. OnTuyecke mpruoOOopsL.
BoanoBble cBoiicTBa cBera. HHTepdepenmus cBera. KoOrepeHTHOCTh CBETOBBIX JIyuei.
Unrtepdepenuuss B TOHKMX TuleHKax. Ilomockl paBHOW TommuHbel. Kombuma HeroToHa.
Ucnonp3oBanne uHTEpQepeHINN B Hayke U TexHuke. Jndpakims ceera. Judpakuns Ha menu B
napajuleNibHbIx Jiydax. Judpakumonnas pemerka. [lonstue o ronorpadum. Ilonsipusanus
nonepeyHbix BoJIH. [lonspusanus ceera. JBoiiHoe ayuenpenomienue. [lomspounst. Jlucnepcus
ceera. Bunbl cnextpoB. Crektpel ucnyckanus. CHeKTpbl NOMIOMEHHs. Y IbTpaduoNeToBOe U
uH(}ppakpacHoe nzny4deHus. PerrrenoBckue nyun. Mx mpupoaa u CBOWCTBA.
Jemoncmpayuu
3aKOHbI OTPA’KEHUS U MPEIOMIIEHHSI CBETa.
IlonHoe BHYTpEHHEE OTpaKeHUE.
Ontuyeckue npudbOpsI.
WnTepdepenius cera.
Hudpaxius cera.
Ilonspusauus ceera.
IlonyueHue crekTpa ¢ NOMOIIBIO IPU3MBIL.
[Tonyuenne cnekTpa ¢ MOMOIIBIO AUPPAKIIUOHHON PEIICTKH.
Crnektpockor.
Ilpaxmuueckue pabomut
Jlabopamopnas paboma Ne 20
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Uzyuenune n3o0pakeHust NPEeAMETOB B TOHKOM JINH3E.

Jlabopamopnas paboma No 21

Uzyuenue natephepeHunn u AUQpaKkiuy CBETa.

Jlabopamopnas paboma Ne 22

I'pagynpoBka CrieKTPOCKOMA U OINpeaesIeHNe JUINHBI BOJHBI CIIEKTPAJIbHBIX JIMHHUH.

6. OcHOBBI crIELHATBHOI TEOPHH OTHOCHTEJIBbHOCTH
HNHBapuaHTHOCTh MOZyJIsl CKOPOCTH cBeTa B BakyyMe. Iloctynatel DitHiuTeiina. [IpoctpancTso u
BpeMsl CIIELIUAIBHON TEOPUH OTHOCUTENBbHOCTH. CBsI3b MacChl M HHEPTHH CBOOOIHOM YaCTHUIIBL
DHeprusi MoKosl.

7. JneMeHTbl KBAHTOBOH (PU3UKH
KpanToBas ontuka. TeruoBoe usnydeHue. PacrpeneneHue >HEpruu B CHEKTpe abCONOTHO
yépHoro tena. KBanrtosas runoresa [Inanka. @otonel. Breurnmii ¢porosnexrpudeckuii 3pdexr.
Baytpennnii  porospdexr. Tumsr ¢orosnementoB. JlaBnenne cBera. llonstHe o
KOPITYCKYJIIPHO-BOJHOBOH MPHUPOJE CBETA.
®duzuka aroma. PasBurTHe B3IJSIIOB HA CTPOEHHE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
cniekTpax Bopopona. Anepuas moaens aroma. OnbiTel . Pesepdopna. Mozaens atoma Bogopoaa
no H. bopy. I'unoresa ne bpoiins. CootHomenune Heonpenenénnocrei I eizendepra. KBantosble
reHEePaTOPHL.
JHemoncmpayuu
®Doroaddexr.
JIuHelyaTele CIEKTPBI PA3IUYHBIX BELIECTB.
Uznyuyenne nazepa (KBaHTOBOT'O I€HEPATOPA).
CYeTynK MOHM3UPYIOIUX U3YYECHUH.

8. DBomonus Beenennoi
Ctpoenue u passurue Beesiennoil. TémHas MaTepust 1 TEMHasi SHEPTHUS.
IBosonus 38e31. ['unore3a npoucxoxaenuss CoiHeYHON cucTeMbl. TepMOAIEPHBIN CUHTES.
IIpobnema TepmosinepHoii sHepreruku. JHeprus ConHOA M 3BE3N. ODBOJIOLUS  3BE3.
[Ipoucxoxaenne COMHEUHON CUCTEMBI.
Jemoncmpayuu
ConneuHnas cucrema (MOZIEID).
dotorpaduu mIaHeT, caeNaHHbIE ¢ KOCMHUYECKUX 30H/IOB.
Kapra Jlyne! u nnaner.
Crtpoenue u 3Bosrorust BeeneHHoit.
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www. nuclphys. sinp. msu. ru (Slnepuas ¢usuka B Intepuere).
www. college. ru/fizika (IToarotoBka k EI'D).
www. kvant. mceme. ru (Hay4YHO-MOMYJIIPHBIA (PU3UKO-MATEMATHUECKHIA Ky pHAIT
«KBan1»).
wWww. yos. ru/natural-sciences/html (ecTecTBEeHHO-HAy4HBIA SKypHAIT —AJIs
Mosoaexku «I1yTh B HAyKy»).
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