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[IpakTuyeckue paboOTHI O AUCIHUILINHE UMEIOT LIEIbIO TI0JT PYKOBOJICTBOM IPEIO1aBaTeNs
Ha MPAKTHKE 3aKPEIUICHUE MTOJIYYCHHBIX Ha JICKIUSIX TEOPETUIECKUX 3HAHUH, a TaKkKe OTPabOTKH
IIPaKTUYECKUX HABBIKOB.

Ipaxmuuecxue pabomul 0151 04HOU opmbl 0OyUeHUs

<
= 5 4 Home
c &7 p HaumenoBanue paboTh
~ 2 { paboThl
a
1 1-14 | ®usnueckrue OCHOBbI MEXAHUKH.
2 15— 21 | OCHOBBI MOJIEKYIISIPHON (DU3UKHU M TEPMOTNHAMUKH.
3 22 — 35 | DIeKTpUUYECTBO M SJIEKTPOMArHETU3M.
4 36 — 37 | KoneGanus 1 BOJIHBL.
5 38 — 43 | Onruka.
6 44 - 49 DeMeHTHI KBaHTOBOH (PH3HKH, (PU3UKH aTOMHOTO SIIpa U JIEMEHTapHBIX
JaCTHII.

Ilpakmuueckue pabomol 0151 3a04HOU PopMbl 0OYUeHUs:

<
= 5 Z| Home
S x 3 p HanmenoBanue paGoThI
~ 9 paboThI
=
a
1 1 Ou3nyecKue OCHOBBI MEXaHUKH.
2 2 OCHOBBI MOJICKYJISIPHOH (DM3HKH U TEPMOIMHAMHUKH.
3 3—4 | DIeKTpUUECTBO U AICKTPOMArHETU3M.
4 5 Konebanust 1 BOJTHBL.
5 6 Onruka.
5 7 DJIeMeHTBI KBaHTOBOH (pH3HKH, (PU3NKU aTOMHOTO S[pa U
DJIEMEHTAPHBIX YACTHII.

HpaKTI/I‘IeCKI/Ie 3aHATUSA IIPOBOAATCA Ha OCHOBE pCalin3allul MCTOZ1a 06yquH;1 JCUCTBUEM:
OIIPCACIIAIOTCA HpO6JICMHbIe 06J18.CTI/I; q)OpMI/Ip}/'I-OTCH TPYIIIBI; KAXKXA0C MPAKTUYCCKOC 3aHATUC
IPpOBOAUTCA 110 CBOCMY AJITOPUTMY. HpI/I MMPOBEACHUHU TIPAKTHUYICCKUX 3aHATHH MpECICAYOTCA
CJICAYIOIIUC LCIIN: MTPUMCECHCHUC 3HAaHUN OTACIbHBIX IUCHUMIUIMH U KpCaTUBHBIX METONOB IJId
peHICHUA HpO6J'IeM; 3aKPCIJICHUEC OCHOB TCOPECTUUCCKUX 3HaHPII>i; Pa3BUTHUEC TBOPUCCKHUX HABBIKOB.



COAEPXAHUE PA3JAEJIOB U TEM JIJIsA IPOBEJIEHUSA
NPAKTHYECKHNX 3AHATUI
Pa3zgen 1. Mexanuka

Tema 1. DneMeHTBl KHHEMATHKH.

Mogenmu B mexanuke. Cucrema otcuera. Tpaekropus, JJIMHA IyTH, BEKTOpP INEpEeMEIICHUS.
CkopocTb. YCKOpPEHHE M €T0 COCTABIISAIONINE. YTIOBask CKOPOCTh M YIIIOBOE YCKOPEHUE.

Tema 2. IuHaMuka MaTepUaAJILHON TOYKHA M MOCTYIATENbHOTO JIBWKEHUS TBEPAOTO TEIA.

3akonbl Hetorona. Macca. Cumbl. UMmynibe. 3aKOH COXpaHEHUsI UMITYJIbCA.

Tema 3. PaboTa u DHEPTHSL.

OHeprus, padbora, MolHOCTh. KuHeTHuyeckass U NMOTEHIMalbHAs SHEPTrUU. 3aKOH COXpaHEHUS
MEXaHUYECKOH 3Hepruu. Y pap aOCoJIIOTHO YIPYTUX U HEYIPYTHUX Tell.

Tema 4. Mexanuka TBEPIOTO TeJA.

MowmeHnT mHepruu. Kunernueckass sHeprus BpamieHHs. MOMEHT CWibl. YPAaBHEHUE JTUHAMHUKH
BpAaIlaTEIbHOTO JBWKEHUS TBEPIOTO Teina. MOMEHT HMIyJbCa W 3aKOH €ro COXpPaHEHUs.
Hedopmariuu TBEpAOTO TENA.

Tema 5. DaeMeHTbl MEXAHUKH KUIKOCTEMN.

JlaBiieHME KUIKOCTA U Ta3a. YpPaBHEHUE HEPa3pbIBHOCTH. YpaBHeHUE bepHymin. Bs3kocTs.
JlamyuHapHBIN U TYpOYJICHTHBIA PEKUMBI TCUCHUS KUIAKOCTECH. JIBMKEHUE TEN B KUIAKOCTAX U
rasax.

Tema 6. DneMeHTHI cIENHAIILHON TEOPUHN OTHOCHTEILHOCTH.

[IpeoOpazoBanust  T'ammmes.  [locTynmaTel  crienMalbHOW ~ TEOPUHM  OTHOCHUTEIBHOCTH.
[IpeobpazoBanus Jlopeniia. OCHOBHOM 3aKOH PESITUBUCTCKON TUHAMUKH MaTEPUATBHOU TOUYKH.
DHeprus B peiasiTUBUCTCKON MEXaHUKE.

Pa3znen 2. OCHOBBI MOJIEKYJISIPHOM (DU3UKH ¥ TEPMOAUHAMUKH.

Tema 7. MoJleKyIIpHO-KMHETUUECKAas TSOPHS MJIeaJbHOIO Ta3a.

OnbITHBIE 3aKOHBI HACATBHOTO Tra3za. YpaBHeHue MenpeneeBa-Knanelipona. OcHOBHOE
ypaBHenue MKT wupaeanbHoro rasza. bapomerpuyeckass ¢gopmyna. Pacnpenenenue bonbiimana.
OmneiTHoe o6ocHoBanne MKT. fIBieHune mnepeHoca B TEPMOIMHAMHYECKHM HEPAaBHOBECHBIX
CUCTEeMaXx.

Tema 8. OCHOBEI TEPMOANHAMHUKH.

Yucno creneHell cBOOOAbI MOJEKYNbl. 3aKOH PAaBHOMEPHOIO pacIpelesieHUs] 3HEpPruu o
cTerneHsM cBo0o bl MoJsiekyll. IlepBoe Hayano TepmoauHaMuku. PaboTa ra3a npu n3aMeHEeHUH ero
oObema. TemnoemkocTb. IIpuMeHeHHe mepBOro Hauyaja TEPMOJMHAMMKHM K H30IPOLECCAM.
Anmabatuelii nponecc. [lomuTtponHelii mpouecc. OOpaTHMbIi M HEOOpAaTHMBIH MPOIECCHI.
Kpyrosoii npouecc. Bropoe Havyano tepMoanHamMuky. TeIuIoBbl€ IBHUTaTENId U XOJOIUJIbHBIE
MamuHbl. [ukn Kapuo u ero KIIJ] ans naeansHoM Mamubbl. [loHsTHE SHTpOTINM.

Tema 9. PeanbHble JKMIKOCTH U ra3bl, TBEPALIC TENA.

VYpaBuenue Ban-nep-Baanbca. Buyrpennss sneprus peansnoro rasa. O¢dexr xoyns-Tomcona.
Cxumxenne razoB. CpoiictBa xuakocted. IloBepxHocTHOoe Harshkenue. (CmaudnBaHUE.
Kanunnspueie sBiaenus. TBepaple Tena. TUIBI KPUCTANIMYECKUX TBEPABIX Tell. TENI0EMKOCTh



TBEPABIX TEI.
Pasnen 3. DiiekTpUYeCTBO M MATHETH3M.

Tema 10. DaexkTpocTraTHKa.

3aKOH COXpaHEHHsSI DJIEKTPUUYECKOTro 3apsnga. 3akoH KynmoHa. JEKTpOCTaTUYECKOe TOJIe.
Hanpsoxennocts anexkrpocrarnueckoro nosist. [Ipunuun cynepnosunuu noseit. Teopema [Maycca
JUISL  DJIEKTPOCTAaTUYECKOrOo 1Moyl B Bakyyme. Llupkymsanuss BeKTOpa HaIPsSKEHHOCTH
aNeKTpocTaTudeckoro mouis. [loTeHman simekTpocTaTudyeckoro mojs. HampspkeHHOCTh Kak
I'paAuCHT NOTCHIHAJIA. BKBI/IHOTCHHI/I&HBHBIG IMOBCPXHOCTH. Briaucnenne Pa3HOCTHU MNIOTCHIUAIOB
110 HAITPSOKCHHOCTH IIOJIA. Tumer JAUIJICKTPUKOB. Honﬂpmam/m JUSJICKTPUKOB. HaHpﬂ)KeHHOCTL
MoJisl B JIMOJIGKTPUKE. OJeKTpudeckoe cmenieHne. CerHeTodnnekTpuku. [IpoBOTHWKH B
AIIEKTPOCTATUYECKOM TIOJIE. DIEKTPOEMKOCTh YEIWHEHHOTO TPOBOJHMKA. KOHIEHCATOpHI.
OHeprus  CHUCTEMBl  3apsAJ0B, YEIUHEHHOTO IPOBOJHUKA, KOHJAEHCATOpa. OHEprus
ANIEKTPOCTATUYECKOTO MOJISI.

Tema 11. IIoCTOSHHBIN DIEKTPUYECKUUN TOK.

DNEeKTPUYECKUN TOK, CHWJIA U IUIOTHOCTh TOKa. CTOPOHHME CWIBI. DIEKTPOJABMXKYIIAs CHJA U
Hamnpspkenue. 3akoH Owma. CompoTuBlIeHHE TPOBOIHUKOB. PaboTa M MOIMIHOCTH TOKa. 3aKOH
Jxoymns-Jlenma. 3akon Owma qj1si HeoAHOpoaHOTO ydacTtka 1enu. [IpaBunma Kupxrodda mms
Pa3BETBJIEHHBIX IIETEH.

Tema 12. DnekTpudecKkre TOKA B MeTaJJIaX, BAKYYME U ra3ax.

DnemMeHTapHas KIJIACCHMYeCKas TEOpHUsl AJIEKTPONPOBOJHOCTH MeTauioB. Pabota BbIxona
ANIEKTPOHOB M3 METAJIOB. DMHCCUOHHBIE SIBICHHS M HMX MpUMeHeHue. MoHu3zamus Tra3os.
HecamocrositenbHblil Ta30BbIN pa3psaa. CaMOCTOSTEIbHBINA Ta30BbIM pa3psia U ero tumbl. [lnazma
U €€ CBOWCTBA.

Tema 13. MargutHoe noJe.

MaruuTHOE TMOJie W ero xapakrepuctuku. 3akoH buo-Capapa-Jlamiaca. 3akon Ammepa.
B3aumopelictBue mnapauielbHbIX TOKOB. MarHutHasi mTOCTOsSIHHAs. EJIWHUIBI MarHUTHOM
WHIYKIIMA W HaOpsDKEHHOCTH MArHUTHOTO TMOJsi. MarHuTHOE TOJie JBIIKYIIEToCs 3apsija.
JleficTBe MAarHMTHOTO TIOJII Ha JBWKYIIUWCS 3apsa. J[BmkeHue 3apsOKCHHBIX 4YacTHI[ B
MarHuTHOM TMOJie. YCKOPUTEIU 3apsDKeHHBIX dacTull. Dddext Xosma. [upkynsmus Bekropa
WHIYKIIMA MarHUTHOTO TOJis1. MarnutHoe mojie cosieHounaa. [loTok BekTopa MarHUTHOU
unaykuuu. Teopema [Maycca. Pabora mo mepeMerieHuio MPOBOJHUKA C TOKOM U KOHTypa B
MAarHUTHOM IIOJIE.

Tema 14. DaexTpoMarduTHAsI HHAVKIIUSL.

SIBnenue snekTpoMarHuTHOM MHAYKIMU. 3akoH Dapanes. Bpanienne pamMku B MarHuTHOM TOJI€.
BuxpeBbie Toxku ®Dyko. HMuAykTHBHOCTH KOHTypa. CaMouHAyKuus. B3aumHas HHIYKIUS.
TpanchopmaTopsl. DHEPrUusi MarHUTHOTO TIOJIA.

Tema 15. MargautHele cBOiicTBa BEIIECTBA.

MarHuTHbIe MOMCHTEI 3JICKTPOHOB 151 aTOMOB. I[I/IaMal"HeTI/IKI/I. HapaMaFHCTI/IKI/I.
HamaramueHHOCTh. MarHuTHOE II0JIE B BEIISCTRBE. (DeppOMarHeTI/IKI/I U UX CBOMCTBA.

Tema 16. OcHOBEI Teopry MakcBeia Iyl 3JeKTPOMArHuTHOTO ITOJIs.

BuxpeBoe osnextpuueckoe mone. Tok  cmemeHus.  YpaBHeHuss ~ MakcBemna  ans



3JIEKTPOMArHUTHOTO MOJIS.
Pa3nen 4. Kojie0anus 1 BOJIHBI.

Tema 17. MexaHuueckue KOJICOaHHUS.

I'apmonuveckue KojgeOaHus M UX XapaKTEPUCTHKU. MeXaHn4ecKre TapMOHUYECKUE KOJICOaHusI.
Maremaruueckuii, NOpPYKUHHbIH # ¢Qusnueckuil MasTHUKU. Cl0XEHHE TapMOHHUYECKHUX
kose6annii. CBOOOIHBIE 3aTyXaromue Konedanus. BeiHykaeHabie konebanus. Peonanc.

Tema 18. DiaekTpoMarHuTHEIE KOJICOAHUS.

CBOOOTHBIC TIEKTPOMArHUTHBIE KOJeOaHusl B KojiebareapHOM KOHType. [locienoBaTelbHbIN U
napajuiebHbIN  KoJie0aTeNbHBIM  KOHTYp. CBOOOJHBIE TapMOHHMYECKHE KoJieOaHUsS B
KoJiebaTennbHOM KOHType. CBOOOHBIE 3aTyxaromue KojeOaHus. BvIHyXIeHHbIE KOIeOaHUs.
Pesonanc. Ilepemennslii Tok. Pe3onanc HanpsokeHuil. Pe3oHanc TokoB. MOIIHOCTD, BbIAEISIEMAs
B IIETIM TIEPEMEHHOTO TOKA.

Tema 19. Yrpyrue BOJHBL.

BonnoBeie mpoueccel. [lpoaosibHble U TONEpPEYHBIE BOJIHBL.  BOJHOBOE  ypaBHEHHE.
WNnrtepdepenus BoaH. Crosure BOJHBI. 3BYKOBBIE BOJHBL Oddekt Jlomiepa B aKycTHKE.
VYabTpa3ByK.

Tema 20. DIEeKTPOMArHUTHBIE BOJHEL.

OkcnepumeHTanbHoe mnosydyeHue OMB. Jluddepennmanbioe ypaBHenue OMB. Oueprus u
umnyiasc OMB.

Pa3pea 5. OnTuka.

Tema 21. 'eoMeTpryecKast OIITHKA.

OcHOBHBIE 3aKOHBI ONTHKU. TOHKHME JUH3BL. DOpMylia TOHKOW JIMH3BI. AGeppalui ONTHYECKUX
cucteM. OcHOBHBIE (POTOMETPUUECKUE BETMUMUHBIL. DJIEMEHTBI AJIEKTPOHHOMN ONMTHKU.

Tema 22. Uarepdepernns v qudpakius CBETA.

Pa3Butue npencrasienue o mpupoje cBera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX
BoJH. MHTepdepenuus ceera. Meroasl HabmoneHus uurepdepenunu ceera. Judpaxnus ceera.
[Ipunuun Iroiirenca-®dpenens. Meton 30 Dpenens. dudpakmus Dpenens. dudpaxius
Opaynrogepa. PaccenBanue cera. udpakunonnas peuierka. [loustue o ronorpaduu.

Tema 23. Bzaumogeiictsue 9MB ¢ BeliecTBOM.

Hucnepcus ceta. [lornomenue ceeta. Dpdext Jomnepa.

Tema 24. [loasgpusaiys cBeTA.

EcrtecTBeHHbIM u HOJIHpI/BOBaHHHﬁ CBCT. I[BOﬁHOG JIYUCHPECIIOMIICHUC. Anamms
MOJIApU3allUOHHOTO CBCTA. I/ICKYCCTBGHHaSI ONTHUYCCKad aHU30TPOIIH:. BpameHHe IJIOCKOCTH
NOoJIAprU3alu.

Tema 25. KBanToBas npupoia W3aydeHus.

TennoBoe u3nyueHue u ero xapakrepuctuku. 3akoH Kupxroda. 3akonsl Credana-bonbiimana u
cmemiennst Buna. Onrtuueckas nupomerpusi. dotorddexr. YpaBHeHuit ODiiHmreiiHa a5
BHerIHero ¢orospexra. [lapnenue ceera. dpdext KomntoHa.

Pa3nes 6. DiieMeHTHI KBAHTOBOM QHU3UKH, (PU3NKH ATOMHOIO0 1IPA H JIEMEHTAPHBIX YaCTHII.

Tema 26. Teopus atoma Bogopoaa mo bopy.

Monenu aroma Tomcona u Pesepdopaa. Jluneituarsiit ciektp aroma Bogoposa. [Tocrynarsr bopa.



Crnextp aroma Bojgopoaa 1o bopy.

Tema 27. D1eMeHTHI KBAHTOBOWM MEXAHUKH.

KopnyckynsipHo-BoTHOBOM Jyanu3Mm CBOWCTB BeuiecTBa. Bomnsl ae bpoitns. CooTHouieHue
HeonpenenenHocrei. Oomee ypapaenne Llpeaunrepa.

Tema 28. DiaeMeHTBI COBPEMEHHON (DU3UKH ATOMOB M MOJIEKYIL.

ATtoM BoJOposa B KBaHTOBOW MexaHuke. CnuH siekTpoHa. CIHMHOBOE KBaHTOBOE YMHCIIO.
®epmuonsl 1 6030HbI. [Tpunuun Ilaynu. Ilepuoamnueckas cucrema snemeHTOB MeHpaeneeBsa.
MounexyispHble CIEKTpsI. JIasepsl.

Tema 29. DiaeMeHTHl (GU3HUKH ATOMHOTO SIIPA.

Pasmep, cocTtaB u 3apsin aTOMHOTO siipa. MaccoBoe U 3apsiiHoe uuciio. Jled ekt Macc u SHeprus
CBSI3U sinpa. SnepHbie cuiibl. PamuoakTMBHOE M3IYYEeHHE W €r0 BHUJBL. 3aKOH PaJHOaKTHBHOTO
pacriaga. Metoapl HaOMIOACHUS ¥ PETUCTPAIIH PAJOAKTUBHOTO U3TyUeHHs U 4acTull. SnepHbie
PEaKIMy U UX OCHOBHBIC THITHI.

Tema 30. DiaeMeHTBI GU3UKH DIIEMEHTAPHBIX YACTHIL

Kocmuueckoe wuznmydenne. MrooOHBI M HUX CBOWCTBA. MeE30HBI M WX CBOMCTBA. THIBI
B3aMMOJICHCTBUM  DJIEMEHTApHbIX dYacTHIl. Yacturel u aHTH4acTuipbl. Kinaccuduxarus
3JIEMEHTapHBIX yacTull. KBapku.






