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HpaKTI/I‘-IGCKI/Ie pa60T1>1 Mo JUCHUIIIMHEC UMCHOT L CJIBIO IO PYKOBOACTBOM IIPCIIOAaBaATCIIA
Ha INPaKTUKE 3aKPCIJICHUEC MMOJTYYCHHBIX Ha JICKIUAX TCOPETHICCKUX 3HaHPII>i, a TaKXeE OTpa6OTKI/I
MPAKTUYCCKUX HABLIKOB.

Ilpumepras memamuxa npakmuseckux pabom 0 OYHOU Popmbl 0OVUeHUs
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1 1-14 | dusnyeckre OCHOBBI MEXAHUKHU.

2 15—-21 | OcHOBBI MONEKYISIPHON (PU3UKK U TEPMOAMHAMHUKH.

3 22 — 35 | DAEKTPUYECTBO U SIEKTPOMATHETU3M.

4 36 — 37 | Konebanust u BOJIHBI.

5 38 — 43 | Onruka.

5 44 - 49 DJeMeHThI KBaHTOBOH (pH3HKH, (GU3NKKA aTOMHOTO S/Ipa U JIEMEHTAPHBIX

YaCTHIL.

IIpumepnas memamuxa npakmuyeckux pabom O0Jis 3a0YHOU popmbl 00yUeHUs
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1 1 @u3nYeCcKUe OCHOBBI MEXAHUKH.

2 2 OCHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOTUHAMUKH.

3 3—4 | DIEKTPUYECTBO U IEKTPOMATHETU3M.

4 ) Konebanus u BOITHBL.

5 6 Ontuka.

6 7 DneMeHThl KBaHTOBOW (PU3UKHU, PU3UKHU aTOMHOTO siipa U

9JIEMEHTAPHBIX YACTHII.

[IpakTrueckue 3aHATUS IPOBOASATCS HA OCHOBE peaIM3allii MET0/1a 00y4eHUs 1EHCTBUEM:
OTpesieNAIoTCs MpodsieMHbIe 001acTH; (POPMUPYIOTCS TPYIIbI; KaXJ10€ MPAKTUYECKOEe 3aHATHE
IIPOBOJIUTCA IO CBOEMY aJrOpUTMY. lIpM mpoBeneHNMM NMPAKTHYECKUX 3aHATHUN IPECIIETYHOTCS
CIEAYIOLIME LEIU: MPUMEHEHNUE 3HAHUN OTACIBHBIX NHUCLMIUIMH U KPEaTUBHBIX METONOB IS
pelieHus mpodiieM; 3aKpeIIeHHe OCHOB TEOPETUYECKUX 3HAHUMN; Pa3BUTHE TBOPUECKUX HABBIKOB.



COJAEPXAHMUE PA3JIEJIOB U TEM JJIA ITPOBEJIEHU S
IMPAKTUUYECKUX 3AHATUUA
Pa3zgen 1. Mexanuka

Tema 1. DnneMeHTEI KHHEMATUKH.

Mopgenu B mexanuke. Cucrema oTcuera. TpaekTopus, JJIMHA IYTH, BEKTOp MEPEMEICHUS.
CkopocThb. YCKOPEHHUE U €r0 COCTABIISIIOLINE. YTII0Basi CKOPOCTh U YIJIOBOE YCKOPEHHUE.

Tema 2. JlunaMika MaTepruajJIbHOW TOYKHU M MOCTYIIATEIBHOI0 IBIKEHUS TBEPAOTO TENA.

3akonbl HetoToHa. Macca. Cuiibl. UMnysibe. 3aKOH COXpaHEHUSI UMITYJIbCA.

Tema 3. PaGora v 3Heprus.

OHeprus, paborta, MolHOCTh. KuHeTnueckas M MOTEHIUAIbHAs SHEPTUU. 3aKOH COXPaHEHUs
MEXaHUYECKOM IHEPruu. Y aap aOCOIIOTHO YIPYTUX U HEYNPYTUX TeJl.

Tema 4. MexaHuka TBEPIOTO TeA.

MowmenT uHepuuu. Kunerndeckas sHeprust BpameHus. MOMEHT CWIbl. YpaBHEHUE ITWHAMUKU
BpAIllaTeIbHOTO JBUKCHMSI TBEPAOro Tena. MOMEHT uMIyiabCa M 3aKOH €ro COXPAaHEHUS.
Jedopmaruu TBEpIOrO TENA.

Tema 5. Dy1eMEHTBI MEXaHUKH JKMIKOCTCH.

JlaBiieHME KUAKOCTH U ra3a. YpPaBHEHUE HEPA3PBIBHOCTU. YpaBHEHHE bepHymm. Bs3kocTb.
JlamuHapHBI ¥ TypOYJIEHTHBIN PEKUMBI TEUEHUS KUIKOCTEH. J[BIKEHHE Tell B KHUIKOCTIX U
rasax.

Tema 6. DJIEMEHTHI CIIETUAIBLHON TEOPUH OTHOCHUTEIHHOCTH.

[IpeoOpazoBanust  lammies.  [loctynaTel  cnenuanbHOM  TEOPUM  OTHOCHTEIIBHOCTH.
[TpeobpazoBanus Jlopenna. OCHOBHOI 3aKOH PENSATUBUCTCKON AMHAMUKH MaTepHAIbHON TOUYKH.
OHeprus B peNIITUBUCTCKON MEXaHUKE.

Pa3nes 2. OcHOBBI MOJIEKYISIPHOM (PU3UKHU U TEPMOJIMHAMMKH.

Tema 7. MosekyIapHO-KUHETHYECKAs] TEOPUS UICATLHOIO rasa.

OnbITHBIE 3aKOHBI HACATBHOrO Ta3a. YpaBHeHue MenaeneeBa-Kinaneiipona. OcHOBHOe
ypaBHenue MKT wupeansnoro raza. bapomerpuueckas ¢gopmymna. Pacnpenenenue Bonbimana.
OneiTHOe o6ocHoBanne MKT. fIBneHuwe mnepeHoca B TEPMOAMHAMHUYECKH HEPAaBHOBECHBIX
CUCTEMaX.

Tema 8. OCHOBEI TEpMOANHAMHUKH.

Uucno creneHeid cBoOOAbI MOJIEKYNBl. 3aKOH PAaBHOMEPHOIO pacHpeleNeHUs SHEPIuH IO0
CTerneHsM cBo0o B! Mosiekyll. IlepBoe Hauano TepMmoauHaMuky. PaboTa ra3a npu n3aMeHEeHHH ero
o0vema. Temnmoemkocth. [IpuMeHeHHE MepBOrO Havaja TEPMOAMHAMMKH K M30IPOIIECCaM.
Anuabatubiii npouecc. Ilomutponuslii mpouecc. OOpaTuMblii M HEOOpaTHUMBIN MPOIECCHI.
Kpyrosoii nponecc. Bropoe Hadano TepMOAMHAMUKHU. TeruioBble IBUraTead M XOJIOAWIBHBIC
mMamuHbl. Hukn Kapao u ero KITJI nns uaeansHoi Mamunsl. [lonstre sHTponuu.

Tema 9. PeanbHblIe JKUAKOCTHA U ra3bl, TBEPALIE TEIA.

VYpaBuenue Ban-nep-Baanbca. BHyTpennsis sHeprus peansHoro rasa. dpdexr xoyns-Tomcona.
Cxwmwxenne ra3oB. CpoiictBa xuakoctei. IloBepxHocTHOe HatsbkeHue. (CMaduBaHHE.
Kanumnspuele siBnenus. TBepable Tena. TUIBI KPUCTAUIMYECKUX TBEPABIX TeN. TeENI0eMKOCTh



TBCPABIX TCJI.
Pa3zgea 3. DiiekTpru4ecTBO M MATHETU3M.

Tema 10. DaexkTpocTaTHKA.

3aKOH COXpaHEHHUs DJIEKTPUUECKOoro 3apsana. 3akoH KynoHa. DiekTpocTaTHuecKoe IoJIe.
Hanpsoxennocts anexkrpocratnueckoro nosist. [Ipunmun cynepro3unuu noseit. Teopema ['aycca
JUISL  AJIEKTPOCTAaTHUYECKOro TMoysi B Bakyyme. Llupkynsuuss BekTOpa Hamps>KEHHOCTH
anekTpocrarnyeckoro nois. [loTreHuman snexTpocrarnuyeckoro mnoisid. HampsikeHHOCTh Kak
rpaJueHT NOTeHIaIa. DKBUIIOTEHIIMAIbHbIC TOBEPXHOCTU. BhIuncaeHne pa3HOCTH NOTEHIIUAIOB
10 HANPSKEHHOCTH 1oJis. Tunel quanekTpukos. [omgpusanus ausnekrpukos. HanpsskeHHOCTD
NoJjii B JUAJIGKTpUKE. OJekTpuueckoe cmemienue. Cernerosnekrpuku. I[IpoBoanuku B
JIEKTPOCTATUYECKOM TMOJ€. OJIEKTPOEMKOCTh YEAMHEHHOIO NpoBoAHMKA. KoHIeHcaTopsl.
OHeprus  CHUCTEMBbl  3apsl0B, YEIWHEHHOTO MPOBOJHUKA, KOHAECHCAaTOpa. OHEprus
AIIEKTPOCTATUYECKOTO MOJISL.

Tema 11. IJoCTOSHHBIN 2IEKTPUUECKUH TOK.

DNEeKTPUYECKUN TOK, CHJIa U IUIOTHOCTh TOKa. CTOPOHHME CUJIbL. DJEKTPOABMKYIIAS CHUJIA U
HanpsbkeHune. 3akoH Oma. ComnpoTuBieHHEe NPOBOJHMKOB. PaGoTa M MOIIHOCTH TOKa. 3aKOH
Jxoyns-Jlenna. 3akon Oma s HeomHOpoAHOTrOo y4acTka menu. [IpaBwira Kupxrodda ms
pa3BETBIICHHBIX LIETEH.

Tema 12. DnekTprUUecKre TOKM B METAJUIAX, BAKYYME U ra3ax.

DJleMeHTapHas KJacCHYeCKas TEOopus JJIEKTPOIPOBOJHOCTH MeTaioB. PaboTta BbIXona
BHGKTPOHOB U3 MCETAJJIOB. 3MI/ICCI/IOHHI)IC ABJICHUSA MW UX HpI/IMeHeHI/IC. I/IOHI/ISaIII/Iil Tra30B.
HecamocTosiTenpHbIN ra30BbIi pa3psa. CaMOCTOSTEIbHBINA ra30BbIN pas3psa U ero Tumbl. [lnazma
1 €€ CBOMCTBA.

Tema 13. MargutHoe IoJe€.

MaruutHoe mojie U €ro XapakrepucTtuku. 3akoH buo-Capapa-Jlammaca. 3akon Awmmnepa.
B3aumoneilictBue mnapajuiedbHbIX TOKOB. MarHuTHass NOCTOsHHas. EJQMHMIBI MarHUTHOH
HHAYKOUHW W HANPSKCHHOCTH MArHUTHOI'O I10JIA. MaruntHoe mone ABHUIXKYHICTOCS 3apsja.
JlelicTBue MarHWTHOrO MOJS Ha JABIKYLIMMcS 3apsia. [IBokeHue 3apspKeHHBIX YacTHI] B
MarHuTHOM TI0Jie. Y CKOpUTEeNH 3apspKeHHBIX dacTull. Dddext Xomma. [upkynsuus BekTopa
UHAYKIIMM MarHuTHOro mojs. MarHuTHoe mone cojeHoupaa. IIoTok BeKTopa MarHUTHOM
unaykuuu. Teopema ['aycca. Pabora mo mepemenieHnio MPOBOAHMKA C TOKOM M KOHTypa B
MarHuTHOM TOJIE.

Tema 14. DnexTpoMarHuTHASI WHIYKIINSL.

SIBneHMe 2neKTpOMarHuTHON MHAYKIMU. 3akoH Papanes. Bpanienre paMku B MAarHUTHOM TIOJIE.
Buxpessie Toku @Dyko. MuayktuBHOCTh KOHTYypa. CamoumHaykuus. B3aumHas HHAYKUUS.
Tpancpopmaropsl. DHEPrHsi MArHUTHOTO TOJSL.

Tema 15. MarauTHbIe CBOMCTBA BENIECTBA.

MaruuTtHple  MOMEHTBI ~ JJIGKTPOHOB U aTtomoB. [IumamarHetuku. IlapamarseTuku.
Hamaramyennocts. MarauTHoe noJie B BemecTse. @eppOMarHeTUKH U UX CBOMCTBA.

Tema 16. OcHOBEI TeopuH MakcBeIa Juls DJISKTPOMArHUTHOTO OIS,

BuxpeBoe onektpuueckoe mose.  Tok  cmemeHus.  YpaBHeHMs ~— MakcBemna s



BHCKTpOMaFHI/ITHOFO I10J14.
Pa3nen 4. Kosre0anusi M BOJIHBI.

Tema 17. Mexanudeckue KojeOaHus.

["apmoHMueckue KonedaHus U UX XapakTepUCTHUKU. MexaHMYecKre TapMOHHUYECKUE KOoJIeOaHuUs.
MareMaTiueckuii, TPYXUHHBIA # ¢QuU3N4Yeckuid MasaTHUKU. CIOXKEHHEe TapMOHHYECKUX
kosiebanuii. CBOOOJHBIE 3aTyXarollue Konebanus. BeinyxaeHHble konebanus. Pe3oHanc.

Tema 18. DiekTpoMaruuTHbBIE KOaeOaHusl.

CBoOoOIHBIE NIEKTPOMArHUTHBIE KojeOaHusi B KoiiebarenbHOM KOHTYpe. [locienoBaTenbHblil 1
napajuleNbHBId  KoJle0aTenbHblii  KOHTYp. CBOOOAHBIE TapMOHHMYECKHE KOJICOaHWS B
KosebaTesibHOM KoHType. CBOOOIHBIE 3aTyxarolque KoseOaHus. BbIHYKIeHHbIE KoJeOaHUs.
Pe3onanc. Ilepemennslii Tok. Pe3onanc Hanpsixenuii. Pe3onanc TokoB. MOIIHOCTb, BbLAEISIEMAs
B LIETIH [IEPEMEHHOI0 TOKA.

Tema 19. Yopyrue BOJHEL

BonnoBele mponeccel. IIpomonpHble UM momepeuHble  BOJHBL. BoinHOBOE  ypaBHEHHE.
Wuatepdepentmst BomH. Ctosune BONHBI. 3BYKOBbIe BOJHBIL. Oddexr [lomnepa B akycTuke.
YapTpa3ByK.

Tema 20. DeKTPOMArHUTHBIE BOJIHEL.

OkcnepuMeHTanbHoe nonydenue OMB. Jluddepennumansnoe ypasnenne OMB. Dueprus u
umnyiasc OMB.

Paszgen 5. OnTuka.

Tema 21. 'eoMeTprueckast OITHUKA.

OcHoBHbIE 3aKOHBI ONTUKH. ToHKHME TUH3BI. DPOpMya TOHKON TUH3BI. AOGeppai ONTHYECKUX
cucteM. OcHOBHBIC ()OTOMETPHUYECKUE BETHUMNHBL. DIIEMEHTHI JIEKTPOHHOHN O THUKH.

Tema 22. I/IHTCD(beDeHHI/IH u Z[I/Id)DaKI_II/IH CBCTaA.

Paseutne npencrasieHne o npupojae cBera. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX
BoJiH. HTEepdepennus ceera. Metonpl HaOmoneHus uaTepdepeHuu ceera. Judpaxmus ceera.
[Tpunuun [toiirenca-®penens. Meron 30H @Ppenens. dudpaxuus Ppenens. Judpaxuus
®paynrogepa. PaccenBanue cBeta. udpakuuonHnas pemerka. [lonstue o ronorpaduu.

Tema 23. Bzaumonerictsue 9MB ¢ BelecTBoMm.

Hucnepcus ceera. [Tornomenue ceera. Iddext Jomnepa.

Tema 24. [longpusamus cBeTA.

EcrectBeHHBI ¥ TNONSAPU30BaHHBIA  CBET. JIBoiiHOe  JyuempenomiieHue.  AHalu3
MOJISIPU3AIMOHHOTIO cBeTa. MCKyCCTBEHHass ONTHYECKash aHW30Tponus. BpaileHue MmiocKocTh
MOJISIPU3ALU Y.

Tema 25. KBa"ToBas IpuUpoJia N3IYUEHUSL.

TennoBoe u3nydeHue u ero xapakrepuctuku. 3akoH Kupxroda. 3akonsl Ctedana-bonbiimana u
cmemenns Buna. Onrtudeckas nupomerpus. Dorodddext. YpaBHeHH OWHIITEHHA As
BHeIHero goroad¢ekra. [lapnenue cera. Dpdexr Komnrona.

Paspnen 6. DiieMeHTHI KBAHTOBOM (PU3MKH, PU3UKH ATOMHOIO SI/PA U 3JIeMEHTAPHbIX YaCTHLI.

Tema 26. Teopusg aroma Bozopoaa mo bopy.

Mopenu atoma Tomcona u Pezepdopaa. JImaeituarerii criektp atoma Bogoposa. [Tocrymarsr bopa.



Crnextp aToMa Bozopoza 1o bopy.

Tema 27. DneMeHTHI KBAHTOBOM MEXAHUKHU.

KopnyckynspHo-BoJIHOBOM jayanu3M CBOMCTB BemiecTBa. Bosubl e bpoitna. CooTHoleHue
HeonpeneneHHocTeil. Oomee ypapHenue [peaunrepa.

Tema 28. DieMeHTbI COBPEMEHHON (DU3HUKHU ATOMOB U MOJIEKYIL.

AToM BoJopona B KBaHTOBOM MexaHuMke. CrnuH 31ekTpoHa. CIMHOBOE KBAHTOBOE YHCIO.
®epmuonsl u 6030HbI. [lpunnun Ilaymu. [lepuoanyeckas cucrema sneMeHTOB MeHpeneesa.
MonekynsipHble CIIEKTpPhI. JIazepsl.

Tema 29. DnemenTsl GUUKU ATOMHOTO SJIpAa.

Pa3Mep, COCTaB U 3apsAa aTOMHOI'O sAapa. MaccoBoe u 3apsAaAHOC YUCIIO. He(beKT MacCC U DHEPIruAa
CBsA3U d1pa. ﬂI[CpHLIe CHIJIBI. PaI[I/IoaKTI/IBHOG HU3JIYUCHUC U €ro BUIBI. 3akoH PaaOaKTUBHOI'O
pacmaaaa. MCTO,Z[BI Ha6J'IIOI[eHI/IH " pErucTpanuu paauoOaKTUBHOI'O U3JTYYCHHU U YaCTHII. HI[CPHBIG
PCaKM U UX OCHOBHBIC TUIIBI.

Tema 30. DiieMeHTHI HU3UKU DIIEMEHTAPHBIX YaCTHILL

Kocmuueckoe wu3nydyenune. MroOHBI M WX CBOMCTBAa. MeE30HBI M WX CBOMCTBA. TuIbI
B3aMMOJICHCTBUI dyeMeHTapHbIX 4YacTull. Yactunsl U anTuvactuisl. Kriaccuduxamnms
3NeMEeHTapHbIX yacTull. KBapku.



