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BerynurensHbie ucnbiTaHus 1O (GU3MKE JUISI TpHEeMa TpaxkaaH, MMOCTYMAIOMUX Ha
o0ydeHue 1o mporpaMmam OakanaBpuara u crneruanutera B 2025 rogy mpoBOIATCS OYHO HIIH
JUCTAHIIMOHHO B pEXHUME pealbHOTO BpeMeHH B (opMare KOMIBIOTEPHOTO OHJIAWH
TECTUPOBAHUS.

[enbro sK3ameHa ABISETCA NPOBEPKA IMOJATOTOBIEHHOCTH Y MOCTYNAKOIIETO TOTOBHOCTH
a0UTYpHUEHTOB OCBOMTH OCHOBHYIO 00pa30BaTE/IbHYIO MPOrPaMMY BBICIIETO 00pa30BaHMS.
[MocTtynawmuii 101KeH 3HATH/MIOHUMATBL. CMBICT (PU3WYECKUX TOHSATHH, BEIUYHH,
(U3UYECKUX 3aKOHOB, TPUHITUIIOB, ITOCTYJIATOB.

HocTynawmmii 10/2K€H YMeTh:

— OIIMCHIBATh U OOBACHATH (PU3MUECKHUE SBICHHUS U CBOMCTBA TEJ, PE3YyIbTaThl IKCIIEPUMEHTOB,
(byHaaMeHTaIbHBIE OIBITHI,

— TPUBOJUTH MPUMEPHI MPAKTUUECKOTO MPUMEHEHHS (PU3HMUCCKUX 3HAHUH, 3aKOHOB (DH3UKH;

— OMNpeAeNsITh XapakTep (U3NIECKOTO Ipoliecca 1o rpaduky, Tadnuie, popmyie;

— BBIICTATH KOHKpETHOE (DH3MUecKoe COJep)KaHWe B MPHUKJIAJAHBIX 3a7adax M HCIOJIb30BaTh
3aKOHBI U METObI (PU3UKH MPU UX PEUICHUN

— HCIIOJIb30BaTh MATEMATHUYECKUU ammapaT MPH BBIBOJE CICACTBHN (DU3MYECKHX 3aKOHOB U
TEOPUL;

IMocTynawoumuii 1015KeH BJIa/IeTh: METOJOJIOTUEH perieHns PU3NIEeCKHX 3ajad.

Jlis pelieHus SK3aMEHAIMOHHBIX 3a/1a4 HEOOXOAMMO BIIAJIeHUE MOHATUSIMH M MX CBOWCTBaMH,
KOTOPBIE IIEPEUYHCIICHBI B HACTOSIIIEH IPOrpaMMe.

1. MEXAHUKA

1.1. KunemaTuka

Mexannueckoe aBmxkeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOro ABmkeHusd. Cucrema orcuera
MarepuanbHas ToYka. JIBM)KEHHWE MATEpUAIbHOM TOYKM — PaJUYC-BEKTOp, TPACKTOPHSI,
nepeMenieHue, nyrb. Cinoxxenne nepeMenieHuii. CKopocTs MaTepuanbHOW TOUkH. CrokeHue
CKOpOCTEH. YCKOpPEHUE MaTepUaIbHOM TOYKH. PaBHOMEpHOE MNPAMOJMHEHHOE JIBUKCHHE.
PaBHOycKkOpeHHOE npsMonuHelHoe nBuxkeHue. CBOOOAHOE majeHue. YCKOpeHHe CBOOOJHOIo
nageHus. JIBukeHue Tena, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY. [IBHMXKEHHE TOUKH IO
OKPYXKHOCTHU. YTJIOBas U JUHEWHAs CKOPOCTh TOUKH. L[eHTpOCTpeMHUTENBHOE YCKOPEHNE TOUKH.
TBepnoe Teno. IlocTynarensHOe U BpalaTeIbHOE ABUKEHUE TBEPIOIO TENA.

1.2. Ilnnamuxka.

WNuepumanbHbpie cucreMbl orcyera. IlepBbii 3akoH HprotoHa. IIpvHIMI OTHOCUTENIBHOCTH
lanunes. Macca tena. [lmotHocth BemectBa. Cuna. IlpuHnun cynepno3uuuu cuil. Bropoit
3akoH Herorona nns MarepuansHoit Touku B ICO. Tperuii 3akoH HeloToHa A1 MatepraabHbIX
TOYEK. 3aKOH BCEMHUPHOTO TArOoTeHUs. Cuibl IPUTSKEHUS MEKIY TOUEYHbIMU Maccamu. Cuia
TSKECTH. 3aBUCHMOCTb CHJIbI TSDKECTHM OT BBICOTHI HaJ MOBEPXHOCTHIO IUIAaHETHI. JIBM)KEHUE
HEOECHBIX Tl M HUX HMCKYCCTBEHHBIX CHYTHHMKOB. [lepBast kocmuueckas ckopocTb. Cuna
ynpyroctd. 3akoH ['yka. Cuna tpenus. Cyxoe tpenue. Cuna TpeHust ckoibxeHus. Cuna TpeHus
nokosi. Koag¢unuent tpenus. /lanenue.

1.3. CraTruka

MOMEHT cHIbl OTHOCHUTEIBHO OCH BpAlllEHUS. YCIOBUS PAaBHOBECHS TBEPAOrO Teja. 3aKOH
[Tackans. [laBiieHue B KUJIKOCTH. 3aKOH ApxuMmesna Y CIoBUE IUIABAHUS TEl.

1.4. 3aKoHBI cCOXpaHeHHUsI B MeXaHHKe

NmMnynsc MarepuanbHOM TOUkW. MMmynbC cucTemsl Tell. 3aKOH M3MEHEHHMS W COXPaHEHUs
umnynbca. Pabora cuibl Ha ManoMm nepeMerieHnd. MouHocTh cuiibl. KuHeTnueckas sHeprus
MaTepUalIbHON TOYKH. 3aKOH H3MEHEHUs KUHETUYECKOM HHEPIrUH CHCTEMBI MaTepHabHBIX
Touek. IloTeHunanbHass sHEprus A NMOTEHUHMANbHBIX cuil. [loTeHnManpHas >HEprus Tena B
OJIHOPOAHOM MoJjie TskecTd. [loTeHnmanbHas sHeprust ynpyro 1eopMUpPOBAHHOTO Tela. 3aKOH
U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON DHEPTUU.

1.5. Mexann4yeckue K0J1e0aHUA U BOJHBI



[apmonnueckue konebanus. AMIUMTyna U ¢asza konebanuil. CBs3b aMIUIMTYIBI KOJeOaHUM
MCXOJHON BETMYMHBI C aMILTUTYJaMH KosiebaHuii e€ ckopoctu U yckopeHwus. [lepuoxa u yactora
konebanuii. Ilepromx Manmbix CBOOOMHBIX KOJNIEOAHWI MaTreMaTHYecKoro MasTHuka. [lepwon
CBOOOAHBIX KOJeOaHWN  MPYXKUHHOTO MasTHUKA. BeiHyxIeHHble KoneOaHus. Pesonanc.
[lonepeunbie W MpoaOdAbHBIE BOJIHBL. CKOPOCTh pacHpoOCTpaHEHUsT W JJIMHA BOJIHBIL
HNutepdepentus u qudpakuus BojH. 3ByK. CKOPOCTh 3BYKa.

2. MOJIEKVYJISAPHASA ®U3UKA. TEPMO/IUHAMUKA

2.1. MoJgiekyJasipHas (pu3uka

Mogenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX Tell. TEIioBOe NBHKEHUE aTOMOB U MOJIEKYII
BemlecTBa. BsaumopeiictBue wactun BemectBa. Juddysua. bpoyHoBckoe ABHKEHUE.
MonexkynsipHO-KUHETHYECKasi ~TEOpHsl: YacTUIbl Tra3a JBWXKYTCS XAOTUYECKM U HE
B3aUMOJICUCTBYIOT JApyr ¢ ApyroMm. CBsA3b MeXIy JaBJICHUEM WU CPEAHEH KHUHETUYECKOH
SHEPrueil MOCTYNATENbHOrO TEIJIOBOIO JBHKEHUS MOJIEKYJ MJI€albHOrO0 raza (OCHOBHOE
ypaBHenne MKT). AoGcomtorHas temmeparypa. CBs3b TeMmIepaTypbl raza co CpeIHEH
KMHETUYECKON DSHEPruei IMOCTYNAaTeIbHOIO TEIUIOBOITO JBWXKEHHS €ro 4actuu. Moguenb
UealpHOr0 raza B TepMoJIMHaMuKe. YpaBHeHue MenneneeBa-Kiamnelipona (mpumeHuUMbIe
dbopmbl 3anucu). BeipakeHue st BHyTPEHHEH SHEPTruy OJJHOATOMHOIO HI€aIbHOTO raza: 3akoH
JanbTOHAa 171 [ABJIEHHMS CMECH pa3peXEHHbIX ra3oB. M3omporeccsl B pa3peKeHHOM rase ¢
MOCTOSTHHBIM YHCJIOM  YacTUI[ (C TIOCTOSHHBIM KOJIMYECTBOM BeriecTBa). [paduueckoe
MPEACTABICHUE M30IPOLECCOB Ha JuarpamMmax. HachllleHHble M HEHACBIILIEHHbIE NapBbl.
KauecTBenHasi 3aBUCHMOCTD TUIOTHOCTH U JABJICHHUS HACHIIIICHHOTO IMapa OT TEMIIEpaTypbl, UX
HE3aBHCUMOCTh OT 00BbEMa HACHIIIEHHOTO mapa. BnaxHocTh Bo3ayxa. OTHocUTEIbHAs
BIIQXKHOCTh. VI3MEHEHHE arperaTHbIX COCTOSTHUM BEIECTBA: UCTIAPEHNUE U KOHJICHCAIIMSI, KUTICHUE
KUJAKOCTU. VI3MeHeHue arperaTHbIX COCTOSHUM BELIECTBA: IUIABICHHE W KPHUCTAJLIU3ALIMSL.
[TpeoOpa3oBanue sHEprUH B (ha30BBIX MEPEXOIAX.

2.2. TepmoauHaMuKa

TemnoBoe paBHOBecHe W Temreparypa. BHyTpeHHss sHeprus.  Teruiomepenadya Kak Croco0
W3MEHEHHUs BHYTpPEHHEW »Hepruu 0e3 coBepiueHus padorbl. KoHBEKIMs, TEMIONPOBOIHOCTD,
uznydenue. KoauuecTBo TemioThl. YenbHas TEIJIOEMKOCTh BEIIECTBA. YJeNbHasl TEIUIoTa
napooOpa3oBaHus. YAenbHas TEIUIOTa IUIABJICHUSA. YJelbHas TeIJoTa CropaHusl TOILIMBA.
OnemeHTapHas paboTa B TepMoauHamuke. Borumcinenue paboTbl mo rpaduky mporecca Ha
nuarpamme. [lepBolii 3aK0OH TepMOJUHAMHUKU. BTOpOii 3aKOH TepMOJUHAMHKHU, HEOOPATUMOCTb.
[Tpununer gerictBusa TemnoBbix MammH. KIT. Makcumanbsnoe 3Hauenue KIIZ. [ukn Kapno.
YpaBHEeHHE TEIMIOBOTO OanaHca.

3. QJIEKTPOJAUHAMUKA

3.1. DueKkTpr4eckoe mosae

OnekTpu3aiusi Ten W e TPOosBIEHUs: ONeKTpuueckuil 3apsn. [IBa Buma 3apsja.
OJIEMEHTApHBIN  AJEKTPUYECKUM, 3apsii. 3aKOH COXPAHEHHUs DJIIEKTPUUYECKOro  3apsna.
B3aumoneiictBue 3apsimoB. Toueunsle 3apsnbl. 3akoH Kynona. Dnextpudeckoe mone. Ero
JIeHiCTBHUE HA dJIEKTpUYecKue 3apsaapl. Hanpsx€HHOCTh anexkTpuyeckoro noisd. [lone Toueunoro
3apsina. OmpHopomHoe moje. KapTuHbl CHIOBBIX JUHUN 3TuX mojieil. [loTeHnmnanbHOCTh
ANEKTPOCTATUUECKOro MoJisl. Pa3HOCTh MOTeHLMAnoB U HanpsbkeHue. [loTeHiumanbHas >Heprus
3apsga B oJekTpoctathueckoMm rmosie. [loTeHuman — snekTpocraTtHdeckoro mois. Cssb
HaIpPSKEHHOCTH OIS U PA3HOCTH MOTEHUUATIOB 71 OJTHOPOJHOTO JIEKTPOCTATUYECKOTO MOJIS.
[IpuHIMIT Cyneprno3unuK 3JIEKTPUYECKUX MoJed. [IpoBOAHMKHM B 3IEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHs 3apsiIoB BHYTPHM NPOBOJHHMKA M Ha TOBEPXHOCTH  IPOBOJHHUKA.
JdnekTpukn B 3JEKTpPOCTaTHUeCKOM Tmosie. JludnekTpuueckas HPOHUIAEMOCTh BEIIECTBA.
Kongencarop. OneKTpOEMKOCTh KOHJEHCATOpa. IJIEKTPOEMKOCTH IIOCKOIO KOHAECHCATOpA.
[TapannenpHOE coeMHEHHE KOHJEHcAaTopoB. [locnenoBarenbHOE COENMHEHUE KOHIEHCATOPOB.
DOHeprusi 3apsyKEHHOI'0 KOHJIEHCATOpa.

3.2. 3aK0OHbI NOCTOSIHHOI0 TOKA



Cuna toka. ITocTosiHHBIN TOK. Y CJI0BHS CyIIECTBOBaHUS 3JIEKTpUUECKOro Toka. Hampspkenue u
OJIC. 3akon Owma i OJHOPOAHOTO Yy4YacTKa MEeNu.  DJEKTPUYECKOE CONMPOTHUBIICHHUE.
3aBUCUMOCTb COIIPOTUBIIEHUS OJHOPOJHOTO IPOBOAHMKA OT €I0 JJIMHBI U CEUEHUs. Y IeJIbHOE
conpotuBiieHue BemiectBa. Mcrounuku Toka. /IC M BHyTpeHHEE CONPOTHUBIICHHE MCTOYHHKA
ToKa. 3akoH OMa JiyIsl TOJTHOM (3aMKHYTOM) aekTpudeckoil uenu. [lapamiensHoe coequHeHue
npoBoaHMKOB. [locnenoBarenbHOe coeAMHEHHE MPOBOJHUKOB. PaboTa 3J€KTpUUECKOTo TOKa.
3akon Jlxoyns-Jlenna. MouHocTh 3J1eKTpUUecKoro Toka. TemioBas MOIIHOCTG, Bbie/sseMas Ha
pe3uctope. MoIHOCTh UCTOYHUKA TOKa. CBOOOJHBIE HOCUTENM DIIEKTPUUYECKHX 3apsijioB B
IIPOBOAHMKAX. MexaHu3Mbl NPOBOJAMMOCTH TBEPIABIX METAUIOB, PAacTBOPOB M pPacIlIaBOB
3JIEKTPOJIUTOB, ra3oB. [lomynpoBognuku. [1oaynpoBOAHUKOBBII AHO.

3.3. MarauTHoOe nmoJsie

MexaHudeckoe B3aMMOJIECHCTBHE MarHUTOB. MarHuTHoe mosie. BeKTop MarHUTHOW MHIYKIUU.
[IpuHIMI Cynepno3suuuy MarHUTHBIX Iosiel. JInHuu MarnuTHOro nosst. Kaprtuna nuHud moss
MOJIOCOBOTO UM TMOJKOBOOOPA3HOTO MOCTOSHHBIX MarHuToB. OnbIT Dpcreaa. MarHuTHoe mojie
IIPOBOJHMKA C TOKOM. KapTuHa JIMHUHM 1OJIA JUIMHHOTO IPSIMOIO IPOBOJAHHMKA U 3aMKHYTOTO
KOJIBLIEBOI'O IPOBOJAHMKA, KaTylIKU ¢ TokoM. Cuna Amriepa, e€ HanpaBieHue u BenuunHa. Cuna
JlopeHna, e€ HanpaBieHue W BeNMYMHA. [IBMKEHHE 3apsyKEHHOM 4YacTHUIbl B OZHOPOJHOM
MarHuTHOM TIOJIE.

3.4. DNeKTPOMATHUTHASL MHAYKIUA

IloTok BekTOpa MAarHUTHOM HMHAYKUHMHU. SIBIEHUE DIEKTPOMArHUTHOU unaykuuu. JJ1C
UHAYKIMU. 3aKOH 3JIeKTpoMarHuTHoOW uHAykuuu Papages. OJC  HHIYKIUU B NPSIMOM
MIPOBOJIHUKE, ABMKYIIEMCS B OJHOPOAHOM MarHuTHOM noiie. [IpaBuiio Jlenna. MHOIyKTUBHOCTS.
Camounaykuus. /1C caMoMHIyKIIMU. DHEPrUusi MATHUTHOTO I0JIS KaTYIIKH C TOKOM.

3.5. D1eKTpOMArHUTHBIE KOJIe0AHUS H BOJIHbI

Konebarenbuplit  koHTYp. CBOOOIHBIE OSJIEKTPOMArHUTHBIE KOJICOAHHS B  HMJICAIBHOM
kosnebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTYIbl 3apsia KOHAEHCATOpa C
aMIUIUTYI0 CWJIBI TOKa B KOJIEOATENIbHOM KOHTYpE. 3aKOH COXpPaHEHUS »JHEPruu B
Koje0aTeIbHOM  KOHType. BbIHYXIeHHBIE d3JIeKTpOMarHuTHble KojeOaHus. Pe3onanc.
[Tepemennslit Tok. [Ipon3BoacTBO, Nepenaya u NoTpedIeHue dMeKTpruuecko s3Heprun. CBolicTBa
AJIEKTPOMArHUTHBIX BOJH. B3amMmHas opueHTanus BEKTOPOB B JJIEKTPOMATHUTHOW BOJIHE B
BakyyMme. llIkana snexTpoMarHuTHbIX BOJH. [IpiMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

3.6. OnTuka

[TpsimonuHEIHOE pacIpOCTpaHEHUE CBETA B OAHOPOIHOM cpene. JIyd cBeTra. 3aKOHBI OTPAKEHUS
ceera. [locTpoeHne wu300pakeHUH B IUIOCKOM 3€pKajie. 3aKOHbl IPEJIOMIJICHHS CBETa.
AOGCOMIOTHBIM TOKa3zaTenp MpeaoMieHus. OTHOCHTENIbHBIN MOKa3aTenb MNpesoMiIeHHs. XOoj
ay4eil B mpu3me. COOTHOIIEHNE YacTOT U JUIMH BOJIH MPU MEPEX0/ie MOHOXPOMAaTHYECKOTO CBETa
yepes TpaHully paszena AByX onTuueckux cpen. IlomHoe BHyTpeHHee oTpaxenue. IIpenenbHblil
yroJl MOJIHOTO BHYTpeHHero oTpaxeHus. CoOuparomye U paccerBaroliye JuH3bl. TOHKas JTMH3a.
@OKYyCHOE pacCTOSHHE M ONTHUYECKas CWJIa TOHKOW JMH3blL. Popmyna TOHKOH JIMH3BI
VYBenuuenue, napaeMoe JMH30M. X011 Jy4da, MPOUIEANIETrO JUH3Y MO/ TPOU3BOJIBHBIM YIJIOM K €€
ryaBHOW onTHyeckor ocH. [locTpoenne n300paxeHnit TOUKU U OTpe3Ka MPsIMOM B COOMPAIOLIINX
U pacceuBalolUX JIMH3aX M UX cuctemax. MHrepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HabMOJEHUS MaKCUMYMOB M MMUHHMYMOB B MHTEp()EpPEHLMOHHOM KapTHHE OT JBYX
cuH(pa3HbIX KOT€PeHTHBIX UCTOUHUKOB. J{udpakuus csera. Judpakuuonnas pemérka. Y cioBue
HaOJII0ICHNUS TJIABHBIX MAaKCUMYMOB TP HOPMAJIbHOM IaJIeHUH MOHOXPOMAaTHYECKOTO CBETA Ha
peméTky. [lucnepcus ceera.

4. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJbHOCTH

WM HBapraHTHOCTh MOJYJISI CKOPOCTH CBETa B BakyyMme. [IpHHINAIT OTHOCUTENBHOCTH DWHILITEHHA.
Ouneprust cBoOogHON wyacTuipl. Wmmynbe uacTunbl. CBs3b Macchl M SHEPrUM CBOOOJHOM
YaCTHUIIbl. DHEPTHUS MMOKOsI CBOOOTHON YACTHIIBI.



5. OCHOBbI KBAHTOBO ®U3UKH

5.1. KopnyckyJ/isipHO-BOJIHOBOM TyaJIu3M

['umore3a M. Ilnanka o kBantax. @opmyna [lnanka. @otonsl. DHeprus dortona. Mmmynbe
dotona. ®otosrddekr. OnpiTel A.I'. CroneroBa. 3akoHbl hoTodPdekra. YpaBHeHHEe DUHIITEITHA
st poroaddexra. BonHoBbie cBoiicTBa wactuil. Bomusr ne bpoitis. JlnmuHa BoiHb! ge bpoiins
IBUOKyLIeicss dactuipl.  KopmyckymsipHO-BOMHOBOM nyanusMm. [ludpakius 3IeKTpOHOB Ha
kpuctainax. /laBnenue cera. JlaBieHue cBeTa Ha MOJHOCTHIO OTPaXKaroIIylo IOBEPXHOCTh U Ha
MOJIHOCTBHIO MOTJIOLIAOIIYI0 TOBEPXHOCTb.

5.2. ®u3uka aroma

[Tnanerapnas moxens atoma. [loctynatel bopa. Mznmyuenue u moriomieHue (pOTOHOB mpu
IIEPEX0/Ie aToMa C OJTHOTO YPOBHsI SJHEPIuM Ha Apyroi. JIuneituareie ciekTpbl. CrieKTp ypoBHEM
SHEpPIruu atoMa Bojopoza. Jlasep.

5.3. ®u3nka aTOMHOIO siApa

Hyxnonnass mogmens snpa [eiizenOepra-lBanenko. 3apsnm sapa. MaccoBoe 4YHCIO sijpa.
W3oTonbl. DHeprusi CBSI3M HYKJIOHOB B sjpe. SlnepHble cuibl. Jledexkt — maccel  sfapa.
PannoaktuBHOCTh. Anbda-pacnan. bera-pacnan. DnexktpoHHbd ppacnajn. [lozutponHsiii P+
pacnana. ['amma-n3nyudeHnue. 3aKOH paJMOAaKTUBHOTO pacnaja. SnepHele peakuuu. [lenenue u
CUHTE3 s1/iep.
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