IMPOT'PAMMA BCTYIHUTEJIbHBIX UCITIBITAHUM 110 ®U3UKE JIJIS
JIMI, UMEIOIIUX ITOJIHOE CPEJHEE OBPA30BAHUE

Hacrosmas nporpaMma BCTYNUTEIbHBIX MCIBITAHUM 110 (PU3MKE COCTABJIEHA B
cooTBeTcTBUM ¢ TpeboBaHusMu PI'OC OCHOBHOTO OOILEro M CPeAHEro (IOJIHOTO)
oOpa3oBaHus.

BerynurenbHoe UCHBITAaHUE MPOBOAUTCS B (POpME NUCBMEHHOW padoTHI,
CTPYKTypa KOTOPOM COOTBETCTBYET YPOBHIO CIOKHOCTH EI'D 1o naHHOMY npeamery.
[TucemenHas paboTa COCTOUT M3 ABYX YacTel, BKIIOYAIOMIUX B ceOs 25 3amaHuil 1o
paszenaM moJHOTO Kypca (pu3uku, u oleHuBaercs u3 pacyera 100 6amios.

Conep:kaHue BCTYNUTEIbLHOI0 UCIIBITAHUSA M0 MATEMATHKE
1. MexaHuka.
1.1. Kunemaruka

Mexannueckoe JBHKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHIKCHMUS.
Cucrema orcuera. MarepuanbHass Touyka. E€ paamyc-BEKTOp: TpaeKTOpHS,
nepeMenienne, mnyTb. CKOpOCTh MaTepuanbHOM TOYKH. CIIOXKEHHE CKOPOCTEH.
YckopeHne MaTepualibHON TOYKH.

PaBHOMEpHOE TIPAMOJIMHENHOE ABUKEHUE. PABHOYCKOPEHHOE MPSIMOJIMHENHOE
newkenue. CBoOoOIHOE MajieHne. Y CKOpeHre CBOOOHOrO najeHus. J[Brkenue tena,
OpOIIEHHOTO MO/ YTJIOM 0, K TOPU30HTY.

JIBMOKEHHE TOYKH IO OKPY>KHOCTH. YTJIOBasg M JIMHEMHAs CKOPOCTh TOYKH.
[{enTpoCcTpEMUTENBHOE YCKOpEHHE TOUKH. TBepmoe Tteno. IloctymarensHoe u
BpAILIATEIBLHOE JIBUKEHHUE TBEPJIOTO TENA.

1.2. lunamuka

Nuepumnanbabeie cucremsl otcyerta. [lepBeiii 3akoH Herotona. [IpuHumn
otHocutenbHOCTH ['anunes. Macca tema. IlnotHocts BemecrBa. Cuna. [IpuHmmn
cynepriosuuuu cwi. Btopou 3akoH Herotona. Tperuin 3akoH Hperotona miis
MaTepUANIbHBIX TOYEK. 3aKOH BCEMHPHOrO TAroTeHus. Cuia TSKEeCTH. 3aBUCUMOCTh
CWJIBI TSKECTH OT BBICOTHI h HaJ MOBEPXHOCTHIO TIAHETHI paaunycoM Ry. JBmkenwue
HEOECHBIX TEJ U UX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHHs
ckonbxenus. Cuna tpenus nokosi. Kosdduiment tpenus. JlaBnenue.

1.3. CraTtuka

MOMEHT CuJIbl OTHOCHUTEIIBHO OCH BpaIllCHUS. Y CJIOBUSI PABHOBECHUSI TBEPIOIO
tena B MCO. 3akon Ilackans. /laBnenue B xujakoctu, nokosmeiicsa B MCO. 3akoH
Apxumena. Y cioBue IjIaBaHus TeIl.

1.4. 3aKoHBI COXpaHEHUS B MEXaHHUKE.

Nmnynse marepuanbHOM TOYKUA. IMIyJIBC CUCTEMBI Tel. 3aKOH U3MEHEHUS U
coXpaHeHHs uMmmyJibca. PaboTa cuibl (Ha MajaoM IMepeMenieHnu). MOITHOCTh CHUJIBI.
Kunernueckasi sHeprus MaTepuaJbHOM TOYKH. 3aKOH HM3MEHEHHUSI KHHETHYECKOM
SHEpruM cucrtembl matepuainbHbix Touek B MCO. IloTeHuuanbHass sHEprus ist
MOTCHIMAJIBHBIX CWJI. lloTeHIManbHas 3HEprus Teja B OJHOPOJHOM IOJIE TSIKECTH.



[ToreHuuanbHast sHEprust ynpyro AeOpMHUPOBAHHOTO Teja. 3aKOH H3MEHEHUS U
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.
1.5. Mexann4yeckue Koj1e0aHUs U BOJIHBI.

[Mapmonnyeckue xkonedanusa. AMIunTyaa u ¢gasa xonedanuii. Kunemarnyeckoe
onucaHue. JIMHaMH4YeCKOEe ONHCaHue. 3aKOH COXPAHEHHUS MEXaHWYECKOW SHEPIUH.
CBsi3b aMIUIUTY/bl KOJIEOAHUIM MCXOJIHOM BEJIMYUHBI C aMIUTUTYIaMH KoJeOaHuil eé
ckopoctu u yckopenus. [lepuon u vacrora konebanuid. [leproa manbix cBOOOTHBIX
KoJe0aHUN  MaTeMaTU4YecKoro MasTHuKa. llepuon  cBOOOAHBIX  KoJieOaHUU
NPYKUHHOTO MasiTHUKA. BeiHyXkaeHHbIe KosieOaHus. Pezonanc. Pe3onancHast kpuBasi.
[Tonepeunbie U NpoAOIabHBIE BOJHBI. CKOPOCTh PacHpOCTPAaHEHUS U JJIMHA BOJIHBL
WuTepdepenmus u qudpaxius BoaH. 3ByK. CKOPOCTh 3BYKA.

2. Mogexkyasipnas ¢pusuka. Tepmoaunamuka.
2.1.MoJuekyasipHas pusuka

Mopnenu CTpoeHusl ra3oB, XUIAKOCTEH M TBEPABIX Tel. TEIIOBOE IBUKEHUE
aTOMOB U MOJIEKyJ BellecTBa. B3aumoneiictBue wactuil BemectBa. Juddysus.
bpoyHoBckoe nBmxeHue. Monene naeanbHoro rasa. CBs3b MEXAY JaBICHHEM H
CpEeIHEH KMHETUYECKOM SHEPTHeW MOCTYyNaTeIbHOIO TEIUIOBOIO JBMXKEHUS MOJIEKYI
uneanbHoro rasa (ocHoBHoe ypaBHeHne MKT). AGcomtotHas temmneparypa. CBsi3b
TEMIIEpaTyphl ra3a Co CPEAHEN KNHETUYECKON SIHEPTUEH MTOCTYNATEIBHOTO TEIJI0BOTO
JBHKEHUS €ro yacTull. Mozienp naeanbHoro ra3a B TEpMOJAMHAaMUKE. BeipakeHue 1uis
BHYTPEHHEW OJHepruu. YpaBHeHne MenaeneeBa-Kianeiipona. Beipaxenne s
BHYTPEHHEW JHEPrMU OJHOATOMHOIO HACANbHOTO. 3aKOH /JlampTOHA I JaBIICHUS
CMECH pa3peKEHHBIX Tra3oB. M3omponeccel B pa3peXEHHOM Tra3e€ C NOCTOSIHHBIM
yuciaoM 4actull N: u30TepMma, M30xopa, u3obapa. ['paduueckoe mnpeacrtaBieHue
M30IIPOLIECCOB HA THArpaMmax.

Hacpbiiennsle u  HeHachlllleHHble Tapbl. KadecTBeHHass 3aBUCMMOCTh
IUIOTHOCTH Y J1aBJICHUS HACBIIIEHHOTO I1apa OT TEMIIEPATypbl, UX HE3aBUCUMOCTh OT
o0bEMa HachlllleHHOro mnapa. BraxHocTe Bo3ayxa. OTHOCHUTENbHAs BIIAYKHOCTb.
M3MeHeHue arperaTHbIX COCTOSIHUW BEILECTBA: MCIIAPEHHUE W KOHJEHCALUs, KUIICHUE
KUAKOCTU. VI3MeHeHue arperatHblX COCTOSIHMM — BEIIECTBA: IUIABICHUE H
kpuctayumnzanus. [IpeoOpa3oBanue sHepruu B (pa3oBbIX Mepexoax.

2.2. TepmoaunamMuka

TerioBoe paBHOBecHE U Temneparypa. BHyTpeHHss sHeprus. Temnonepenaya
KaK croco0 M3MEHEeHMsI BHYTpEHHEW sHepruu 0e3 coBepuieHust padbotel. KonBekuus,
TEIUIONPOBOJAHOCTh, M3JIydeHHEe. KOIM4ecTBO TEIUIOTHI. YI€NbHAsl TEIUIOEMKOCTh
BEILECTBA. YJelIbHasg TEIJIOTa MapooOpa3oBaHUs. YienbHas TEIUIOTA IUIABJICHHMS.
VYnenbHas TemioTa CropaHusi TOIUIMBA. JJeMEHTapHass padoTa B TEPMOJUHAMMKE.
Boruncnenne pabotel 1o rTpaduky mnporecca Ha auarpamme. IlepBbiii 3akoH
TepMOoAUHAaMHUKU. Annabara. BTopoll 3akoH TepMOAMHAMUKH, HEOOPATUMOCTD.
[Tpunuuner nerctBust TermnoBblx MamuH. KIIJ[. MakcumansHoe 3Haduenune KIIJI.
[Mukn KapHo. YpaBHeHue TemioBoro daiaxca.



3. DJIeKTPOAUHAMUKA
3.1.2JekTpHUecKoe moJie

DIeKTpU3alus Tel U €€ MPOosIBICHUs. DIIEKTpUUecKnid 3apsa. [[Ba Buaa 3apsaa.
DNeMEeHTapHbIA AJIEKTPUUECKUN 3aps. 3aKOH COXPAHEHUS JIEKTPUYECKOrO 3apsija.
B3anmoneiictBue 3apsanoB. Toueunsie 3apsanpl. 3akoH KyioHa. DinekTpudeckoe moJie.
Ero peiictBue Ha 3yekTpuyeckue 3apsiabl. HanmpsmkEHHOCTh 3JIEKTPUYECKOTO MOJIS.
[lone TouyeyHoro 3apsna, OAHOpPOAHOE TMoje. KapTuHbl JHMHUN H3TUX MOJEH.
[ToTeHIMABHOCT ~ ANEKTPOCTATUYECKOTO  MOJsA. Pa3HOCTP MOTEHUHAIOB U
HanpspkeHne. [loTeHuuanbHas 3HeEprus 3apsaa B DJIEKTPOCTATUYECKOM  MOJIE.
[ToTeHuman snekTpocTaTUyeckoro mnojig. CBsA3b HAMPSKEHHOCTHU MOJS M Pa3HOCTH
MOTCHIMAJIOB  JUII  OAHOPOJHOTO  JJEKTpocTaThyeckoro  moid.  [IpuHnun
CYNEPHO3ULIAN JIEKTPUUECKUX TOJIEH.

[IpoBOIHUKM B 3JIEKTPOCTATAYECKOM IIOJIC. Y CJIOBHUE PABHOBECHUS 3apsiOB.
JIA3JIEKTPUKK B DJIEKTPOCTATUYECKOM II0Jie. JIMdJIeKTpruuecKas IPOHULIAEMOCTD
BemiectBa.  KonaeHcatop.  DIEKTpOEMKOCTh  KoHAeHcartopa.  [lapamnensHoe
COEMHEHUE KOHAeHcaTopoB. llocnemoBarenpbHOEe COENMHEHHWE KOHJIEHCATOPOB.
DHeprus 3apsKEHHOT0 KOHAEHCATopa.
3.2.I10CTOSTHHBIN TOK

Cuna Toka. YcnoBUs CYIIECTBOBAHMS JIIEKTPUYECKOro Toka. HampsbkeHue.
3akoH Owma i ydacTKa ULENH. JJIEKTPUYECKOE COMNPOTUBIICHUE. 3aBUCHUMOCTD
CONPOTHUBIICHUS OJHOPOJHOTO MPOBOJHUKA OT €ro JJMHBI U CE€UCHUs. Y AEIbHOE
conporuBieHue BemectBa. Mcrounnku Toka. 3/[C M BHYTpEHHEE CONPOTUBIICHHE
UCTOYHUKA TOKa CTOPOHHUX cwi. 3akoH Oma [y TOJHOW (3aMKHYTOM)
anekTpuyeckon nenw. IlapamiensHoe coequHenne npoBOAHUKOB. [locnenoBarensHoe
COEMHEHUE MMPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH JDxoynsa—Jlenna.  MomHOCT
AIEKTPUYECKOTO TOKa. TeruioBas MOLIHOCTb, BbIAEIAEMAs HA pe3ucTope. MomHoOCTh
ucToYHUKA ToKa. CBOOOJHBIE HOCUTENM DJCKTPUUYECKUX 3apSI0B B MPOBOJIHHUKAX.
MexaHu3Mbl OPOBOJMMOCTA TBEPIBIX METAUIOB, PAcTBOPOB M  PaCILIaBOB
AJIEKTPOJIUTOB, Ta30B. [lonynpoBogHuku. 1101ynpoOBOAHUKOBBIN THO/I.
3.3.MaruuTHOe moJie

MexaHn4yeckoe B3aMMOJICMCTBHE MAarHuToB. MarnutHoe mnose. Bektop
MAarHuTHOM WHAYKIUW. [IpyHOMII Cynepno3uuuu MArHUTHBIX TMoJied. JluHuum
MarHutHoro moJjisg. KapTuHa nuHUN 10N TOJIOCOBOTO M MOJKOBOOOPA3HOIo
MOCTOSHHBIX MAarHuTOB. OnbIT DpcTeaa. MarHMTHOE MOJIE MPOBOJHUKA C TOKOM.
KaptuHa nuHuil 10ns IJIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJHMUKA, KaTylIKu ¢ TokoM. Cuna Amriiepa, e€ HanpaBieHue U BenmuuHa. Cuma
Jlopenna, €€ HampaBieHHWE U BeEIWYMHA. JIBMDKEHHE 3apsHKEHHOM 4YacTHUIBl B
OJIHOPOJIHOM MarHUTHOM TIOJIE.

3.4. DJIeKTPOMATrHUTHAS UHAYKIIUSA

Ilorok BekTOpa MArHMUTHOM WHAYKUMH. SIBIIEHME 3JIEKTPOMArHUTHOMN

uaaykuuu. DJIC uHaykuuu. 3akoH 3nekTpoMarHuTHoM uHAykunu @Dapanes. D/C



UHAYKIUA B TMPSIMOM TPOBOJHUKE JIMHOW 1, JOBMXKyIIEMCS B OJHOPOAHOM
MarHuTHOM TioJie. IIpaBuno Jlenua. NupyktuBHocts. Camounaykums. JC
CaMOMHIYKINHU. DHEPrUsi MATHUTHOTO MOJIA KATYIIKUA C TOKOM.
3.5. DJjIeKTpOMarHuTHbIe KOJICOAHUA U BOJIHbI

Koneb6arenbupiii  koHTyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
ujeanbHOM KojebarenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTY/IbI 3apsiia
KOHJIEHCATOpa C AaMIUIMTYJ0M CHJIbI TOKa B KOJeOaTeIbHOM KOHTYpe. 3aKoH
COXPaHEHUs SHEPTUU B KOJeOaTeIbHOM KOHTYpe. BBIHY)I€HHbIE 3JIEKTPOMArHUTHBIC
koneOanusi. Pe3onanc. Ilepemennbiii Tok. CBOMCTBa AIEKTPOMATHUTHBIX BOJIH.
B3anmHas opueHTanus BEKTOPOB B JJIEKTPOMAarHWTHOM BoiHE B BakyyMme. [llkama
AIIEKTPOMArHUTHBIX BOJIH. [I[puMeHEeHHE 37IEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

4. OnTuka

4.1. 'eoMeTpruecKasi ONITHUKA

IIpssMonMHEHOE pacIpOCTpaHEHUE CBETa B OJHOPOAHOW cpexe. Jlyu cBera.
3akoHbI oTpaxkeHHs cBeTa. llocTpoeHne n300pakeHuil B IIIOCKOM 3€pKaje. 3aKOHBI
npenomiieHus: cBera. [lpenomnenue cBeta. AOCONIOTHBIN MOKa3aTeNb MPEIOMIICHHUS.
OTHOCHUTENIBHBIN MOKa3aTenab HpesoMiIeHHs. Xox Jyded B mpuszme. CooTHOLIEHHE
4acTOT W JUIMH BOJH IIPH IIEPEXO0JI€ MOHOXPOMATUYECKOI'O CBETA 4Yepe3 IPAHUILY
paszena aByx ontudeckux cpel. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbii yroi
IOJIHOTO BHYTPEHHETo oTpaxkeHus. CoOuparoliye U pacceuBarOUIUe JUH3bL. TOHKas
nuH3a. OKyCHOE pacCTOSHUE M ONTHUYECKAas CHJIA TOHKOW JInH3bl. DOopMyna TOHKON
JVH3BL. YBEIIWMYEHHE, AAaBAaeMO€ JHUH30M. XOJ Jydya, NPOWIEIIEr0 JIMH3Y O]
IPOU3BOJIBHBIM YIJIOM K €€ riaaBHOM onTudeckoil ocu. Iloctpoenune m3zobOpakeHHit
TOYKM U OTpE3Ka MPsMOil B COOMPAIOIIMX M PACCEUBAIOLIUX JIMH3aX U UX CUCTEMaX.
doroanmnapar Kak onTuueckuid mpuodop. ['na3 kak ontuyeckas cucrema.
4.2. JaemMeHTHI PU3NYECKON ONTUKHU

OnexkTpoMarHuTHas mpupoja cBera. KopIyCKyJIsIpHO-BOJHOBOW JTyaU3M.
Nutepdepenius cBera. KorepeHTHbIE  HCTOYHHMKW. Y CIIOBHS — HAaOJIOJICHHS
MaKkCHUMyMOB M MHUHMMYMOB B HMHTEp(EPEHIMOHHON KapTHHE OT ABYX CHUH(a3HBIX
KorepeHTHbIX. J(udpakums cBera. JudpaknuonHas pemeéTka. Y CIoBUE HAOIIOICHUS
IJIABHBIX MAaKCUMYMOB NP HOPMaJIbHOM IaJI€HUA MOHOXPOMAaTHYECKOTO CBETA C
JUTMHOW BOJIHBI A Ha peméTKy ¢ nepuoaoM d. Jucniepcus ceera.

5. OcHOBBI cHIEHAJILHON TEOPUH OTHOCHTEIbHOCTH

NHBapuaHTHOCTh  MOJIyJsI CKOPOCTM CBeTa B  BakyyMme. [IpuHimn
OTHOCUTEIBHOCTH ODWHIITEHA. DHEprusi cBOOOAHON yacTUIbl. IMIyJIbC YacTHUIBI.
CBsi3b Macchl M HEPTUU CBOOOHOM YaCTHUIIbI. DHEPTHUS MTOKOSI CBOOOTHOMN YaCTHUIIBI.

6. KBantoBas pusuka

6.1. KopnyckyJIsipHO-BOJIHOBO# Ayajn3m

I'mnoreza M. Ilnmanka o kBaHTax. @opmyna Ilnanka. ®oToHBI. OHEprus
dotona. Wmmnynbec ¢orona. dDortoaddexr. Ombitet A.I'. CronetoBa. 3aKOHBI
dboroaddexra. YpaBHenue OiHIITEHHA 11 (doTodddekTa. BoiHOBBIE CBOMCTBa
yactull. Bonnbel ne bpownna. JlnuHa BonHbl ne bpoisst IBMKYyIIEHCS YacTULBIL.



KopmyckynsapHo-BoiaHOBOM ayanusM. Judpakius 5JIEKTPOHOB Ha KpUCTaax.
JlaBnenue ceera. J[aBieHNe CBETa Ha MOJHOCTHIO OTPAXKAIOLLYIO
IIOBEPXHOCTH Y Ha MOJHOCTHIO MOTJIOMAOIYIO IOBEPXHOCTb.
6.2.®u3uka aroma

IInanerapras monens aroma. Iloctymatel bopa. M3nmydenue u mornomieHue
(OTOHOB IIpU IEPEXOJIE aToMa C OJHOIO YPOBHS 3HEPruM Ha Apyroil. JIunenuarsie
cnekTpel. CIeKTp YpOBHEH dHEpruu aToma Boxopoza. Jlasep.
6.3.®@u3uKka aTOMHOrO sjApa

Hyxnonnas monens siapa ['eitzenOepra—lBanenko. 3apsin sapa. MaccoBoe
yucio anpa. M3otonbl. DHEprus CBA3M HYKJIOHOB B sjpe. Anepubie cuibl. Jledexr
maccel siapa. PammoaktuBHOCTh. Anb(a-pacman. bera-pacman. DnekTpoHHbIN [-
pacnaa. Ilosutponnbiii P-pacnan. ['amma-usnmydenue. 3aKOH PaTMOAKTHBHOTO
pacniaga. JnepHsie peakiuu. [lenenue u cuHTE3 SAEP.
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