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[IpakTrueckue pabOTHI MO TUCIUTIIINHE UMEIOT LIEITBIO TTO/I PYKOBOJICTBOM IPEToAaBaTes
Ha MPaKTHUKE 3aKPETUICHUE TIOTYYSHHBIX Ha JICKIUIX TEOPETUICCKUX 3HAHUH, a TAK:Ke OTPabOTKU
MPaKTUYECKUX HABBIKOB.

IIpumepnas memamuxa npakmuyeckux pabomois 04Hou hopmel 00yueHus
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1 1 - 14 | ®u3nyeckre OCHOBbI MEXAHUKHU.

2 15 —21 | OCHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOAMHAMHUKH.

3 22 — 35 | DNEKTPUYECTBO U AJIEKTPOMATHETH3M.

4 36 — 37 | KoneOaHus 1 BOJIHBI.

5 38 —43 | Onruka.

6 44 - 49 DJeMeHThl KBaHTOBOH (pH3HKH, (PU3UKH aTOMHOTO SApa U JIEMEHTAPHBIX

YaCTHII.

Ipumepnas memamurxa npakmudecKux pabomois 3a04Hou hopmvl 00yYeHUs]
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1 1 @u3nyecKre OCHOBBI MEXAHUKHU.

2 2 OCHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOJUHAMUKH.

3 3—4 | DIEKTPUYECTBO U AIEKTPOMATHETU3M.

4 5 Konebanus u BOJIHBI.

5 6 Onruka.

6 7 DneMeHTHl KBaHTOBOH (hH3HKH, (GU3NKKA aTOMHOTO Si/Ipa U

3JIEMEHTAPHBIX YACTHIL.

[IpakTUyeckue 3aHATHS TPOBOISATCS HA OCHOBE peau3allii MeTo/1a 00yUeHHS IeHCTBHEM:
oTpeeNsoTcs NpobdieMHble 001acTh; (POPMHUPYIOTCS TPYIIBL; KaXI0€ MPAKTHUECKOEe 3aHATHE
IIPOBOAMUTCA MO CBOEMY alnroputMmy. llpu npoBeneHHM NMPaKTUYECKUX 3aHATUN IPECIEAyOTCs
CIEAYIOIINE LIENU: MPUMEHEHHUE 3HAHUM OTAEJBHBIX IHUCLUMIUIMH U KPEaTHBHBIX METOAOB IS
pereHus mpobieM; 3aKperieHHe OCHOB TEOPETUYECKUX 3HAHUH; pa3BUTHE TBOPUYECKUX HABBIKOB.



COAEPXAHMUE PA3JIEJIOB U TEM JIJIsA IPOBEJIEHUSA
IMPAKTUUYECKUX 3AHATUIA
Pa3zgen 1. MexaHuka

Tema 1. DaeMeHTbI KHHEMATHKH.

Mopnenn B mexanuke. Cucrtema otcyeTta. TpaekTopusi, IJIMHA IyTH, BEKTOpP MNEPEMEHICHHUS.
CKopocCTb. YCKOpPEHHUE U €T0 COCTABJIAIOIINE. YTJI0Basi CKOPOCTh U YIVIOBOE YCKOPEHHUE.

Tema 2. JIluHaMHKa MaTepHAILHOM TOYKH M OCTYIATSILHOI'O ABMKCHHUS TBEPJIOTO Tea.

3axonbl HetoToHa. Macca. Cusbl. IMiysibe. 3aKOH COXpaHEHUsI UMITYJIbCa.

Tema 3. Pabora u 3HEprusi.

Oueprus, pabota, MomHOCTh. KuHeTndyeckass U NMOTEHUMAIbHAS HHEPTUU. 3aKOH COXpaHEHHUs
MEXaHUYECKOU sHepruu. Y jap aOCOIOTHO YIIPYTHX U HEYIIPYTHUX Tel.

Tema 4. Mexanuka TBEPIOTO TEA.

MowmenT unepiuu. Kunernueckas sHeprus BpamieHus. MOMEHT CWibl. YpaBHEHUE TUHAMUKHU
BpamaTCJIbHOIr0 JABUKCHHUA TBCPAOTO TCJIA. Mowment HUMITYJIbCa W 3aKOH C€ro COXpaHCHUA.
Hedopmaruu TBEpAOTO TENA.

Tema 5. DaeMeHTBI MEXAHUKH KHUIKOCTEH.

JlaBieHue >KUAKOCTH WU ra3a. YpaBHEHHE HEPA3PBIBHOCTU. YpaBHeHUE bepHyimu. Bs3KoCTs.
JlamuHapHBIA U TypOYJCHTHBIA PEXUMBI TEUCHHUS KUAKOCTEH. [IBM)KEHUE Tell B JKUAKOCTAX U
rasax.

Tema 6. D1eMeHTHI CHENUAIILEHON TEOPHUHU OTHOCUTEIHHOCTH.

[IpeobOpazoBanmst  Tamwmies.  [locTynmaTel  crienmMalbHONW  TEOPUU  OTHOCHUTEIHHOCTH.
[Ipeo6pazoBanus Jlopeniia. OCHOBHOM 3aKOH PENSATUBUCTCKON JUHAMHUKU MaTepUaTbHONU TOUKH.
DOHeprus B pEISITUBUCTCKON MEXaHHUKE.

Paznen 2. OCHOBBI MOJIEKYJISIPHOM (PU3UKHM U TEPMOAUHAMHUKH.

Tema 7. MonekyasIpHO-KHHETHYECKAs] TEOPHUSI HICAILHOIO rasa.

OnbITHBIE 3aKOHBI HACAIbHOrO Tra3a. YpaBHeHue MenneneeBa-Kianeiipona. OcHOBHOe
ypaBuenne MKT wumaeanbnoro raza. bapomerpuueckas dopmyna. Pacripenenenne bonbimana.
OneiTHoe o6ocHoBanne MKT. fIBieHue mnepeHoca B TEPMOAMHAMHYECKH HEPAaBHOBECHBIX
CUCTEMaX.

Tema 8. OCHOBEI TEpMOANHAMHUKH.

Uucno crenmeHeld cBOOOMBI MOJEKYJBl. 3aKOH PAaBHOMEPHOTO pACIpENeICHUs SHEPTHU 10
CTerneHsAM cBo0o B! Mosieky:. [lepBoe Hayano TepmoanHamMuky. PaboTa raza npu U3MEHEHUH €ro
o0vema. TemnmoemkocTh. [IpumMeHeHHE mepBOro Havajga TEPMOAMHAMMKH K H30IPOLIECCAM.
Anuabatsbiii nponecc. Ilomutponnslii mpouecc. OOpaTHMbIf M HEOOPAaTHUMBIH MPOIECCHI.
Kpyrosoii nponecc. Bropoe Hagasio TepMoAMHAMMKHU. TEIIOBBIE JBUTATENIN U XOJIOAUIbHBIC
mamuHbl. Hukn Kapno u ero KITJ nns uaeansHoi Mamusel. [loHsTHE SHTpONMH.

Tema 9. PeasibHbIE )KMIKOCTH U Ta3bl, TBEPJILIE TEIA.

VYpaBuenue Ban-nep-Baanbca. BHyTpenHsis sneprus peansHoro raza. Oddexr Jxoynsa-Tomcona.
Cxwxkenne razoB. CpomctBa xunkoctei. [loBepxHocTHOe HatsbkeHue. (CMmaduBaHHE.
Kannmnaphele sBnenus. Teepable Tena. TUIBI KPUCTAJUIMYECKUX TBEPIABIX Ted. TenmoeMKocTh



TBEP/ABIX TE.
Pa3znen 3. DiiekTpr4ecTBO M MarHeTH3M.

Tema 10. DaexTpoCcTaTHKA.

3aKOH COXpaHEHUs DJJEKTPUUECKOro 3apsna. 3akoH KyioHa. DJeKTpocTaTHMUECKOe IOJIE.
HanpspkenHocTh a5ekTpoctaTnyeckoro nodid. [Ipunuun cynepnosunuu noseit. Teopema ['aycca
JUISL  DJIEKTPOCTAaTMYECKOTO TMoisi B Bakyyme. Llupkynsuus BekTopa HalpsyKEHHOCTH
aneKkTpocTaTudeckoro mnois. IloreHuman snexTpocratmdeckoro mnois. HampsbkeHHOCTh Kak
IpaJueHT NOTEHIMaIa. DKBUIIOTEHLIMAIbHBIE TOBEPXHOCTHU. BhIuncieHne pa3HOCTH IOTEHIIMAJIOB
[0 HaNpspKEHHOCTH noiisd. Tunsl auanekTpukoB. lomspuzanus quanekTpukoB. HanpskeHHOCTb
Nojil B JUAJIEKTpUKE. OnekTpuueckoe cmemeHne. Cerneroannektpuku. IIpoBogHuku B
UIEKTPOCTATUYECKOM TI0J€. OJIEKTPOEMKOCTb YEAMHEHHOro IHpoBOAHMKA. KoHIeHcaTopsl.
OHeprus  CUCTEMBI  3apsA[0B, YEAMHEHHOIO IPOBOJHUKA, KOHAEHCAaTOpa. OHeprus
JIEKTPOCTATUYECKOTO TTOJISL.

Tema 11. I1oCcTOSHHBIH DIEKTPUHUECKHHA TOK.

DJIEKTPUYECKUN TOK, CWJIa W IUIOTHOCTh TOKa. CTOPOHHHME CHJIbI. DJIEKTPOABUXKYIIAsi CHIIA U
HanpspkeHue. 3akoH Oma. CompoTuBieHHE MPOBOJHUKOB. PaboTa M MOLIHOCTH TOKa. 3aKOH
Jxoyns-Jleama. 3akon Owma nis HeomgHopoaHoro ydacTtka unenu. [IpaBunma Kupxrodda ms
Pa3BETBJIEHHBIX LIENEH.

Tema 12. DaexTpUuecKkre TOKH B METAJIaX, BAKYYME U ra3zax.

DneMeHTapHas KJIacCHYecKas TEOpHsl DJIEKTPONPOBOAHOCTH MeTayioB. PaboTta BbIXOAa
JJIEKTPOHOB M3 METAJUIOB. OMMCCHOHHBIEC SIBIICHUS U MX HpuUMecHeHue. MoHuszanus ras3os.
HecamocrostenbHblil ra3oBblil pa3psia. CaMoCTOSITENbHBIN ra30Bbli pa3pan U ero tumsl. [Inazma
U €€ CBOMCTBA.

Tema 13. MargutHoe 1oJe.

MaruutHoe TmoOJe W €ro XapakTepucTuku. 3akoH buo-Casapa-Jlannmaca. 3akoH Awmmepa.
B3aumoneiicTBue mnapaiienbHbIX TOKOB. MarHutHas TMOCTOSHHAs. EIWHUIBI MarHUTHOU
HHAYKOUA W HAIPsS)KCHHOCTH MArHUTHOI'O I10JIA. MaruanTtHOoe TI0NIE ABYDKYIICTOCA 3apsaa.
JleiicTBe MarHUTHOTO TOJS Ha ABWXKYIIMICS 3apsan. [IBukeHHe 3apsyKeHHBIX YacTHIl B
MarHUTHOM ITOJIe. Y CKOPHUTENU 3apspDKkeHHBIX dactwil. D¢ddekr Xomra. [lupkymnsmus BekTopa
WHAYKIIMM MAarHUTHOTO TMoyis. MarHutHoe moje cojeHouna. [loTok BeKkTopa MarHUTHOU
unaykuuud. Teopema [Maycca. PabGora mo mepemMenieHuio MPOBOJHHUKA C TOKOM W KOHTypa B
MarHUTHOM IIOJI€.

Tema 14. DaekTpoMardauTHASI HHAVKIASL.

SIBieHME 2NEKTPOMarHUTHON MHAYKIMK. 3akoH Papazes. Bpamenue paMky B MAarHUTHOM TIOJIE.
Buxpessie Toxku @Dyko. MHaykTHUBHOCTH KOHTypa. CamMOMHAYKIMs. B3anMHas WHAYyKUMSL.
Tpancpopmaropsl. DHEprus MarHUTHOT'O MOJIS.

Tema 15. MarauTHbIe CBOIICTBA BEIIECTBA.

MarHuTHble  MOMEHTBI ~ 3JEKTPOHOB M atoMoB. [Iuamarnetuku. IlapamarHetukwu.
Hamaranuennocts. MarautHoe nosie B BeuecTBe. PeppoOMarHeTUKU U X CBOKCTBA.

Tema 16. OcHoBBEI Teoprr MakcBenIa I SJIEKTPOMArHUTHOIO IT0JIS.

BuxpeBoe anmekrpuueckoe mone. Tok  cMmemieHus.  YpaBHeHus — MakcBemia A



3JIEKTPOMArHUTHOTO TTOJIS.
Pa3nen 4. Kojrie6anus 1 BOJIHBI.

Tema 17. Mexanandeckue KouaecOaHus.

I'apmonnydeckue koieOaHus U UX XapaKTepUCTUKUA. MeXaHnuecKrue rapMOHUYECKHUEe KoJaeOaHMs.
MareMaTtuyeckuii, NPYXUHHBIA # Quanyeckuii MasTHUKH. ClOXXKE€HHe TapMOHUYECKHUX
kosiebanuii. CBOOOIHBIE 3aTyXatome Konebanus. Beinyxaennslie konebanus. Pesonanc.

Tema 18. DiexkTpoMarHuTHbBIE KOoeOaHus.

CBoOOIHBIE IIEKTPOMArHUTHBIE KojieOaHusl B KoyiebaTenbHOM KOHTYpe. llocienoBaTenbHbIN 1
napauieIbHBIA  KoJeOaTenbHbpld  KOHTYp. CBOOOJIHBIE TapMOHHMYECKHE KoJieOaHUsS B
KosiebarenbHOM KoHType. CBoOOnHBIE 3aryxarouiue kojeOaHus. BbiHyKIeHHBIE KojeOaHMs.
Pe3onanc. Ilepemennslii Tok. Pe3onanc HanpsiokeHuid. PesoHanc TokoB. MOIIHOCTB, BbIAEIsIEMAast
B I[ENIU IEPEMEHHOTO TOKA.

Tema 19. Yopyrue BOJHEL

BosHoBble mponeccel.  IIpogosibHble W mONEpedHbIE  BOJHBL.  BOIHOBOE  ypaBHEHHE.
HNurepdepentius BosH. CTosume BOJHBI. 3BYKOBBbIE BOJHBL. ODddekt Jlomnepa B aKyCTHKE.
YapTpasByK.

Tema 20. DaekTpoOMardoUTHLIE BOJIHEL.

OkcnepuMeHTanbHoe mnonydenue OMB. Jluddepennuansaoe ypaBHenne OMB. Dueprus u
nmiyJsibc OMB.

Pa3pea 5. Onruka.

Tema 21. 'eoMeTpryecKast OITHKA.

OcHoBHBIE 3aKOHBI ONTHKH. ToHKHE TUH3BL. DOpMysa TOHKOM JTUH3BL. AOeppanun ONTHUYECKUX
cucteM. OcHOBHBIE (HOTOMETPUUECKUE BETHUUMNHBL. DJIEMEHTBHI JJIEKTPOHHOMN ONTUKH.

Tema 22. Uatepdepennus u audpakius CBETA.

PaszButne npezncrasiieHne o npupone cBera. KorepeHTHOCTh U MOHOXPOMATUYHOCTh CBETOBBIX
BoJiH. IHTepdepennus ceeta. Metoapl HabmoaeHus nuaTepdepenHuu ceera. Judpakuus ceera.
[punanun Troiirenca-®Openens. Meron 30 Dpenens. dudpaxnus Ppenens. Audpaxms
OpayHnrogepa. PaccenBanue cBera. ludpakiuonHas pemerka. [lonstue o ronorpaduu.

Tema 23. Bzaumoneiicteue 9MB ¢ BEecTBOM.

Hucnepcus cera. [lornomenue ceera. pdexr Homnepa.

Tema 24. [loasgpuzanus CBETA.

EcTecTBeHHBII M TONSpU30BaHHBIM  cBeT.  J[BoWiHOe  JydenpenomiieHHE.  AHanu3
MOJIIPU3ALMOHHOr0 cBeTa. VICKyCCTBEHHas ONTHYECKas aHU30TpONMsA. BpamieHue MmIoCKOCTH
HOJIIPU3ALIUY.

Tema 25. KBa"nToBas npupoia u3JaIy4cHusl.

TennoBoe u3nydeHue u ero xapakrepuctuku. 3akoH Kupxroda. 3akonst Ctedana-bonpiimana u
cmemieHnst BuHa. Onrtudueckas mumpomerpusi. Dotosddext. YpaBHeHHWA ODHHINTENHHA IS
BHeIHero goroad¢exra. [laBnenue ceera. Dpdexr Komnrona.

Pazgen 6. D1eMeHTHI KBAHTOBOM (U3NKH, PU3MKH ATOMHOIO SIAPA M 3JIeMEHTAPHBIX YaCTHII.

Tema 26. Teopusa aroma Bogopoaa 1mo bopy.

Mogenu atoma Tomcona u Pesepdopnaa. Jluneituarsiii ciektp aroma Bogopoza. [loctynater bopa.



CnekTtp atroma Bojaopoza o bopy.

Tema 27. DneMeHTHI KBAHTOBOM MEXAHHKH.

KopryckynsipHO-BOJIHOBOM Jyanu3Mm CBOMCTB BemiecTBa. Bosubl ae bpoitis. CooTHoleHue
HeonpeneneHHoctei. Obuiee ypasuenue Llpeaunrepa.

Tema 28. DaeMeHTHI COBPEMEHHON (DU3UKH aTOMOB M MOJIEKYJIL.

AToM BoJOpoAa B KBaHTOBOW MexaHMke. CnuH 3nekTpoHa. CIMHOBOE KBAaHTOBOE YMCIIO.
®epmuonsl U 0030HBI. [Ipunnun Ilaymm. [lepumomuueckas cucrema 3jIeMEeHTOB MeHeneena.
MonexynsipHble crieKTpsl. JIazepsl.

Tema 29. DnemMeHTsl GU3UKH aTOMHOTO SI/Ipa.

Pasmep, cocTtaB u 3apsin aToMHOTO sipa. MaccoBoe u 3apsaHoe uncio. Jledekr macc u sHeprus
CBA3M sAApa. SnepHele cwiibl. PagroakTHBHOE M3JIy4€HHE W €r0 BHJBI. 3aKOH PaJUOaKTHBHOIO
pacniaga. Metosbl HaOMIOACHUS M PETUCTPAIIMH PATUOAKTUBHOTO U3TYUYCHHUS ¥ YacTull. SnepHbie
pPEaKkIUU U X OCHOBHBIC THUIIBL.

Tema 30. DnemenTsl HUUKU DJIEMEHTAPHBIX YACTHILL.

Kocmuueckoe wu3nydyenue. MioOHbI W WX CBOMCTBAa. Me30HBI WM WX CBOMCTBA. TuIbI
B3aMIMOJICHCTBUI DJIEMEHTapHBIX dYacTull. Yactunbl W aHTHyactunbl. Kiaccudukanus
37eMeHTapHbIX yacTull. KBapku.



