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IIPOTPAMMA
BCTYNIHTEJLHOT0 HCNBITAHHA MO (PH3HKeE

[IporpamMma 1o $u3HUKe s MOCTYNAKONIMX COCTaBIeHa Ha ocHOBe O6s3aTe h-
HOr0 MHUHHUMyMa COAEp)KaHHs OCHOBHBIX 00pa3oBaTeNbHBIX NporpamMm U TpeGosa-
HHMH K YPOBHIO IIOArOTOBKH BBIITYCKHHKOB CpeJHEl Kokl (TpUKa3 Munobpazosa-
Hust Poccun ot 05.03.2004 Ne 1089 «O6 yrBepaeHun denepanibHOro KOMIOHEHTA
['ocynapcTBeHHBIX CTaHAAPTOB HAYAJIbHOIO OOIIEr0, OCHOBHOTO OOIIETO U CPELHEro
(mosiHOro0) 0611ero 06pa3OBaHMUM») U COCTOMT M3 MATH Pa3JICIoB.

BerynutenbHblii 9k3amen 1o ¢usuke B YpI'VIIC nposoautes B hopme TecTa.
IIpu BEINOJIHEHMH TECTa MPOBEPSIOTCS 3HAHHS, YMEHHUs!, HABBIKH, TTOyYeHHbIE IPH
OCBOCHHH IIPOTPAMMBI [I0JIHOTO CpeTHEro 00pa3oBaHHs ¢ y4ETOM 0653aTENBHOTO
MHHHMYyMa COJEpP)KaHUS OCHOBHBIX 00Pa30BaTEeNIbHBIX IPOrPaMM.

MEXAHHKA

Kunemartuka

Mexanudeckoe aBmwxkeHHe. OTHOCHTENBHOCTE MEXAHHUUECKOTo ABIKeHHs. Cucrema
oTcyera. MatepuaibHas TOUKa. TPAeKTOPUs, NepeMelenue, myTh. ClokeHHe Iepe-
meuteHnid. CKopocTh MatepuanbHOl Touku. CloxeHue ckopocTeil: YckopeHue Ma-
TepHAbHOH TOYKH. PaBHOMepHOe mNpsiMoiiMHeiiHOe IBUKeHHe. PaBHOycKopeHHOE
npsiMosiHeHoe ABMKeHHe CBoGonHoe mageHue. YCKOpeHHe CBOOOIHOTO MaeHuUs.
JBrokeHne Tesia, GPOLICHHOTO 110/l YIJIOM K TOPH30HTY. [[BHIKEHHE TOYKH 110 OKPYK-
HOCTH. YTJIOBas M JIMHEHHas CKOpPOCTh TOUKH. L[eHTpocTpemuTensHOe yckopeHue
To4KH. TBepaoe Teno. [TocTynarensHoe U BpalateaIbHOE JBHXKEHHE TBEPIOTO Tela.

AuHamuka

Wuepunanbhble cucteMsl otcyera. [lepsbiii 3akoH HetoToHa. [IpHHLAI OTHOCHTEB-
HocTd ['anmuness Macca tena. IlnotHocts BemectBa Cuna. [Tpunuun cyneprnosumu
cuit. Bropoii 3akon HeroToHa 1151 Matepuansaoit Touku B UCO. Tperuii 3akon Hto-
TOHA JIJIsl MaTepPHAIbHBIX TOYEK. 3aKOH BCEeMHUpPHOTo TaroteHus. Cuna TsokecTH. 3a-
BUCHUMOCTb CHJIbI TSDKECTH OT BBICOTHI Haj IMOBEPXHOCTHIO IJIAHETHL. J[BHIKEHHE
HeOECHBIX Tel M MX MCKYCCTBEHHBIX CITyTHHKOB. [lepBas KOCMHYecKash CKOPOCTb.
Cuna ynpyroctu. 3akon I'yka. Cuna Tpenus. Cyxoe TpeHue. Cuila TpeHHUS CKOJIbKe-
Hus. Cuna Tpenus nokos. Koobdunuent tpenus. Jlasnenue.



Craruka

MomeHT critbl OTHOCHTENBHO OCH BpamieHus. YCI0BUS PaBHOBECHS TBepaoro tena B UCO. 3akon

[Tackans. Masnenue B skuaxocTH, nokosmeiics B UCO. 3akon ApxuMena I Tena U KHIKOCTH I10-
kosamuxcst 8 MCO. Yenopue miasanug Te.

3akonbI coxpaHeHHsI B MeXaHHKe

Hmnyinse MatepranbHoit Toukn. MMiyise cucTeMsl Telt. 3aK0OH H3MEHEHHS 1 COXPaHCHUS HMITYJIb-
ca B MCO. Pabora cuibl Ha MasioM IepeMemnenun. MomuocTs cuibl. Kunernueckas JHEprus mare-
PUAIbHON TOYKH. 3aKOH U3MEHEHHS KMHETHUYECKOH DHEPrUH CHCTEMBI MarepHalbHbIX To4deK. [lo-
TeHIMaNbHaA IHEpruA. [loTeHnnanbHas 3Heprus Tena B 0IHOPOIHOM TOJIe TSKeCTH. [10TeHIHaL-

Hasi SHEPrus ympyro NeOopMHPOBAHHOIO Tenma. 3aKOH M3MEHEHHS U COXPAHEHHS MeXaHH4eCKOM
SHEPTHH.

Mexannveckne Ko1e0aHHA H BOJTHBI

l'apmonnueckne xonebannsa. Ammmryna u dasa xoneGannuit. Knnemaruueckoe ommcanue, IuHa-
MHMECKOE ONHCAaHHEe. DHCPIeTHYECKOE ONMCAHHE (3AKOH COXDAHEHWS MEXAHHYECKOH SHEprum).
CBA3b aMILTHTY (bl KoNeOaHuii MCXOHOM BEIMYHHEI C aMILIMTYAAMH KoJeOaHH e CKOPOCTH
yckopenust. [lepaon u yacrora xonebanuit. [lepuon ManbIX cBOGOMHBIX KoNeGaHMil MaTeMaTHUe-
ckoro MasTHUKa. [Tepuon cBoGomHbIX KoeGaHMil IPYKHHHOTO MasTHHKA. BEIHYKIeHHbIE Koje6a-
nus. Pesonanc. Pesonancnas kpusas. Ilonepeunsie n npononbHble Boubl, CKOPOCTH pacipocTpa-
HeHUA ¥ JUnHa BonHbL. MHTephepenuns u mudpakuus Bos. 38yk. CKOPOCTb 3ByKa.

MOJEKYJIAPHAA ®PU3UKA. TEPMOIUHAMHKA

Moaexkyasipaas puznka

Monenu cTpoenust ra3os, KHIKOCTeH H TBEpAbIX Tell. TeIIOBOE IBHKEHHE aTOMOB H MOJIEKYIT Be-
mectsa. B3aumosneiictBue yactui Bemectra. Jluddysus. BpoyHosckoe apmkeHne. Mojens mie-
anpHOro rasa B MKT. CBsi3b Mex/ly NaBieHueM M cpeHeil KHHeTHYeCKOi dHeprHeil mocTynaTe b
HOTO TEIUIOBOTO JIBHXKCHHS MOJICKYJI HICAIbHOTo rasa (ocHoBHoe ypaBHenue MKT). AGcomornas
Temmeparypa. CBsi3b TeMmepaTypel ra3a co cpefHeil KHHETHYeCKOH JHeprueif MoCTyHaTeNbHOro
TETIIOBOTO JIBMXKCHHS €0 YacTHL. YPaBHEHHE CBSA3BIBAIONIEE JaBJICHHE, KOHUCHTPALHMIO MOIEKYI
rasa ¥ Temneparypy. Mozens uneanbHOro rasza B TepMOIMHAMEKE. BBIpakeHHe T BHYTpeHHEH
sHeprun. YpapHenne Menneneesa- Knaneitpona. Ypaeuenne Meneneesa—Knaneiipona (pasusie
opMbI 3anKcH). Belpaxkenue JUIs BHYTPEHHEH SHEPrHH OJHOATOMHOTO HISATBHOTO rasa (IpHMe-
HUMBIE OPMBI 3ankcH). 3aKkoH JlambToOHA IS JaBIIEHHs CMECH Pa3peeHHbIX ra3oB. M3ompoueccsl
B Pa3peKCHHOM Ta3e C NOCTOSHHBIM YHCIIOM YacCTHI[ (C IOCTOSHHBIM KOJMYECTBOM BEILECTBA ):
uzorepma (T = const), uzoxopa (V = const), n3o6apa (p = const). ['papuueckoe nmpeacrapnenue
usonpoueccos Ha pV-, pT- u VT guarpammax. Hacelienuble i HeHachlennsie napel. Kauectnen-
Has 3aBHCHMMOCTD IUIOTHOCTH M JIaBJICHHS HACBILIEHHOTO I1apa OT TEMIIEPATypPhl, HX HE3aBUCHMOCTh
0T 00bEMa HACBINEHHOrO napa. BnaxHocTs Bo3ayxa. OTHOCHTENBHAS BIAKHOCTh. M3MeHeHHe ar-
PETaTHBIX COCTOSIHMH BEIIECTBA: MCIIApEHHe W KOHIEHCALHs, KHIIEHHE HIKocTH, M3MeHeHue ar-
peraTHbIX COCTOSIHHI BELIECTBA: IUIaBIeHHe W KpucTammm3amus. [IpeoGpazosanue suepruu B daso-
BBIX Tepexoaax.

Tepmoaunamuka

Tennoroe paBHOBecHe u Temneparypa. Buytpenuss sueprus. Tenmonepenaua kak croco6 n3ameHe-
HUSL BHYTpeHHEH sHepruu 0e3 coBepuieHusi paboTel. KOHBEKIMS, TEIIONPOBOAHOCTh, H3TYUYCHHE.



KomnngecTso TeruioTel. Y aenpHas TEMIOEMKOCTD BelecTBa. Y iebHas TEIIOTa napooOpa3oBaHus.
YnenbHas Temnorta IUIaBjieHHs. YAeNbHAs TEIUIOTa CrOpPaHMS TOILIHBA. OneMeHTapHas padora B
TepMoaHHaMuKe. Beruncnenne paboTsl mo rpaduky mporecca na pV-amarpamme. [Tepeii 3axon
TEPMOTMHAMUKH. Anmabata. BTopoi 3akoH TepMOIHHAMHKH, HEOOPATUMOCTb. [IpHHIMOBI geii-
creus Teny10BpX MamuH. KIIJI. Makcumanbhoe snavenne KIT/[. Ilukn Kapro. YpaBHenue Termio-
BOTrO Oasnaxca.

IJNEKTPOIUHAMHUKA

JIEKTPHYECKOE T10J1e

OnexTpu3anus Tel U e NpOsBIEHHs. DIeKTpuueckuii 3apsia. JlBa Buza 3apsaad. DJieMeHTapHBIH
JICKTPHYCCKHIT 3apsill. 3aKOH COXPAHEHHs TEKTPHIECKOro 3apsina. Bzaumoneiictsue 3apsos. To-
ucyHple 3apsiabl. 3akon KymoHa. Dnektpuueckoe nose. Ero nelictue Ha snekTpHycckue 3apsiibl.
Hanpsx€nrocTs anextpuyeckoro nomns. ITone Toueunoro 3apsja. Onxopoasoe nose. KapTuHe! mu-
HUH 3THX T0JIeH. 110TeHIHATBHOCTE 3IEKTPOCTATHYECKOTO 10N, Pa3sHOCTh MOTEHIMAIOB U HaIps-
kenue. [loTeHLManbHas SHEPrHs 3apsia B JEKTPOCTATHYECKOM TojIe. [loTeHuua 9JIEKTPOCTaTH-
4eckoro nonst. CBA3b HANPSHKEHHOCTH MOJIS H PA3HOCTH MOTEHIHANIOB 1A OJHOPOIHOTO 3JIEKTPO-
CTaTHIECKOro moJist. [IpUHIMIT Cynepno3uiuy 3IeKTPHUECKUX ToNel. [IpOBOHAKA B 371eKTpOCTA-
THYECKOM 110JIe. Y CIIOBHE PABHOBECHS 3apsAJIOB: BHYTPH U Ha MOBEPXHOCTH IIPOBOAHUKA. JIH3NEK-
TPHKH B 3JICKTPOCTATHYCCKOM noJie. JIudIeKTpuyeckas mpoHMIaeMocTh Bellectea. Konpencarop.
ONCKTPOEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTE IUIOCKOIrO KOHeHcaTopa. IlapaiiensHoe co-
e/MHenne KonieHecaTopos. [locenoBarenbnoe coeMHeHHe KOHIEHCATOPOB. JHEPIUS 3APSHKEHHO-
ro KOHJeHcaTopa.

3aKoHBI NOCTOSIHHOTO TOKA

Cuna Toka. IlocTosHHBINH TOK. YCOBHS CYyIIECTBOBAHHS JJIEKTPHYECKOTO Toka. Hampsxenue u
O/1C. 3akon Oma u1s yyacTka LemH. DIeKTPUIeCKoe CONPOTHBICHHE. 3aBHCUMOCTh COIPOTHBIIE-
HHMsI OJHOPOAHOTO MPOBOJHHKA OT €ro [UIMHBI H CEYeHHs. YEIbHOE COIPOTHBIECHHE BEIIECTBA.
Hcrounnku toka. OJIC u BHYTpeHHee CONMpPOTHBICHHE MCTOYHHKA TOKA. 3akoH OMa Ui MOJTHOM
(3aMKHYTO#) anekTpHYeckoit nenu. [lapannensHoe coequnende npoBoanukos. [locnenosarensroe
COeTMHEHHE TPOBOAHHMKOB. PalGora snexkrpuyeckoro Ttoka. 3akoH J[xoyns—Jlenna. MommuocTs
JIEKTPHYECKOro ToKa. TernoBas MOIIHOCTB, BBENsSeMas Ha pe3UcTOpe. MOIIHOCTh MCTOYHHMKA
T0Ka, CBOGOANEIE HOCHTENH HIEKTPHUCCKHX 3apA/I0B B IPOBOAHUKAX. MeXaHH3MBI MPOBOHMOCTH
TBEPABLIX METaIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOIHUTOB, rasos. [lomynposoanuku. ITonynpo-
BOJHHUKOBEIH JTHO/I.

MarauTHoe noJie

Mexannyeckoe B3auMoJciicTBHE MarHuTOB. MarHuTHOEe mMoyie. BeKTop MarHHUTHOH WHIYKIMH.
[IpuHUMII Cynepno3uIIMH MarHUTHBIX noJeil. JINHUKH MarHuTHOro nojis. KapTuHa JMHHHEH MoJs mo-
JIOCOBOTO H II0JIKOBOOOPAa3sHOTO MOCTOSHHBIX MarHMTOB. OmnwIT Dpcrena. MarHuTHOE mone mpo-
BOJIHHKA C TOKOM. KapTuHa JIMHHI 1015 JUTHHHOTO MPSMOTo MPOBOIHMKA M 3aMKHYTOIO KOJIBLIEBO-
ro POBOJHHUKA, KAaTywKu ¢ TokoM. Cuna Ammepa, eé Hanpapnenue u Bennunaa. Cuna JlopeHua,
e€ HalpaBJIeHHE U BEJIMYHHA. J[BHIKEHHE 3apsKEeHHON YacTHIIBI B OJJHOPOIHOM MarHUTHOM IIOJIE.
DJIEKTPOMATHUTHAS HHIYKIHSA

[loTok BeKTOpa MarHMTHON MHIYKIHH. SIBIEeHHE 3JeKTpOMarHuTHON MHAYKImH. DJIC HHIYKIHH.
3aKoH 2/1eKTpOMarHuTHOH MHAYKIHH Papanes. OJIC HHAYKIHM B IPAMOM MPOBOIHMKE OTpejie-
JICHHOM JUTHHBI, IBHXKYIEMCS CO HEKOTOPOH CKOPOCTBIO B OZHOPOAHOM MarHUTHOM moJte. [IpaBumo
Jlenna. UunykruBHOoCcTh. Camonuaykuus. DJIC caMOMHIYKIMH. DHEPrHsi MArHUTHOrO I10JIS Ka-
TYILIKH C TOKOM.



JNIeKTPOMATHHTHBIE KOJIe0AHHS H BOJIHbI

Konebarensueiii koutyp. CoGonble QJICKTPOMAarHUTHbIC KOJIE0AaHHA B HICAILHOM KOJeOaTellb-
HOM KOHType. ®opmyna Tomcona. CBA3b aMILTHTY/IbI 3apsAJla KOHACHCATOPa ¢ aMILIMTYI0H CHIIBI
TOKa B KoJlebaTelbHOM KOHTYpe. 3aKOH COXpaHeHHs SHEPruM B KoJeOaTeIbHOM KOHTYype. Boinyxk-
JICHHBIC JJIEKTPOMATHUTHEIC Kosebanus. Pesonanc. [lepemennsiit Tok. ITpomseoactro, nepenaya u
notpebienne sMeKTpuueckoii sueprun. Cpoiictsa JICKTPOMAarHUTHBIX BOJIH. B3anmuas opuenTta-
1A BCKTOPOB B JICKTPOMarHUTHOM BonHE B Bakyyme. lllkana s1eKTpOMarHHTHEIX BOJIH. [Tpume-
HEHHE DJIIEKTPOMATHHTHEIX BOJIH B TEXHHUKE H 61:1Ty.

Onruka

[IpsamonnHelinoe pacpocTpaneHne cBeta B OAHOPOMHOI cpene. JIyd cBeta. 3aKOHbI OTpaKeHUs
csera. [locTpoenne u3obpaseHuii B IIIOCKOM 3epKane. 3akoHHI IIPeIOMITeHHs cBeTa. AGCOIIOTHEIN
MoKasatek npenomiIcHus. OTHOCHTEBHBIH MokasaTels npenoMieHus. Xox myueir B npusme. Co-
OTHOIICHHE YACTOT H JUTHH BOJIH NIPH NEPEXOAEe MOHOXPOMATHYECKOI0 CBETA Yepe3 MPaHHUILy pas/ie-
JIa IByX ONTHYECKHX cpest. [lonHoe BHyTpeHHee oTpakerue. [Ipe/ie/IbHbLH Yo MONHOTO BHYTPeH-
Hero orpaxeHus. Cobuparomiue u paccenBaromue anH3bL ToHkas MHH3a. POKYCHOE PACCTOSHUE U
ONTHYECKas CHIIa TOHKOH JTHH3bL. POpMyJia TOHKOW NHH3BI. YBeIHUYeHHe, JaBaeMoe JTHH30i. X0
JTyda, TIpOIISAIIEro IUH3Y MO/ MPOM3BOJIBHBIM YIJIOM K €€ IJIaBHOH onThuyeckoil ocu. [TocTpoeHne
H300paX€HHH TOUKH U OTpe3Ka MPSMOH B COOMPAIONINX M PACCEHBAIOIIMX JIMH3AX H HX CHCTEMAX.
doroanmapaT kKak onTHYecKuil npubop. I'Ma3 kak onTHueckas cHcTeMa. Hutepdepenuus csera.
Korepentrsie HCTOUHNKH. VCI0BHS HAOMIONCHHS MAKCHMYMOB H MHHHMYMOB B HHTep(hEpEeHIIHOH-
HOM KapTHHE OT JABYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB. J{udypakius cBeTa. Hudpakimonnas
pemeéTka. YcoBre Hab/I01eH s TIaBHBIX MAKCHMYMOB [PH HOPMATBHOM MaJeHHH MOHOXPOMATH-
YECKOro CBETa Ha peméTKy. Jlucnepcus cera.

OCHOBBI CITEHUAJIbBHOU TEOPHH OTHOCHUTEJBHOCTH

HMHBapHaHTHOCTL MOJYNISi CKOPOCTH CBEeTa B BaKyyme. [IDMHIIHII OTHOCHTENBHOCTH DfHIITEiHHA.
OHeprus cBobonnol yacTHib. MMiyibe yacTuupl. CBA3b MACChl M SHEPTHH CBOGOHOM YacTHIbI.
DHeprus Mokos cBOOOAHON YaCTUILHL.

KBAHTOBAS ®U3UKA
KopnyckyisipHo-BoIHOBOI 1yaausm

I'nniotesa M. Ilnanka o kaurax. ®opmyna [Tnanka. ®orousr. DHeprus GoToHa. Hmnynsc dortona.
®otoaddexr. Onerrer A.I'. Cronerosa. 3akonsr poTosddexra. Ypasuenune Ditnmrreitna st poro-
3dekra. BonHoBrle cBoticTBa yacTHI. Bonnel ne Bpoiins. Jinuua Bonust ae Bpoiins asmkymeiics
vacTribl. KopryckynspHo-BonHoBo# ayanusm. Judpakius 51eKTpoHOB Ha KpucTauiax. Jasienue
cBeTa. J[aBleHHe CBETA Ha MOJHOCTBIO OTPAXKAIOILYIO MOBEPXHOCTh M HA MOJHOCTBIO MOTIIOMIAN-
Iy} TOBEPXHOCTb.



