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YYHTENIeH €CTECTBEHHO-HAayYHOro [UKJIa

00BEeIMHEHHEM



PaGouas nporpamma yuebHoro npeaMera «®@usika» (Hpo@uabHbIH yPOBeHb) Ha YPOBHE cpeHero obiuero odpasosats
pazpaborana Ha ocnoBe [lpumepHoii mporpammbl yuebroro npeamera «®@usuka» llpumepHoii OCHOBHOM 00Opa3oBaTe/ibHON
MPOrpaMMBbl CPeJIHero 061ero o6pa3oBaHus, 0100peHHO pelueHneM (eepatbHOro yuedHO-MEeTOINYECKOro 00beAMHEH S 110
obmemy obpaszosanuio (npotokos ot 28 uions 2016 r. Ne 2/16-3) ¢ yuérom Paboueil nporpaMmMbl BOCIIUTaHUs CPEAHErO ol1ero
obpaszosatnsi MBOY «COIIl Nel um. Teposi Coserckoro Coroza ILW. Yupkuna r. Kanunnncka CapaToBCKOH obnactuy,
yTBEpKAEHHOM nprkazoM 1o wwkone Ne 181-oc or 22.06.2021 r.

OGImHMH NPeAMETHBIMH Pe3yJabTaTaMH 00yueHusi QU3HKH ABJSIOTCH:

- OOBACHATH M AHAJM3UPOBATH POJIb U MECTO (PU3MKH B (OopMHUpPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B Pa3BUTHH
COBpPEMEHHOI TeXHUKU M TEXHOJIOTHH, B PAKTUUECKOI AeSTe/IbHOCTH JIIOIEH;

- XapaKTepH30BaTh B3aUMOCBS3b MeX 1y (PU3UKON U JIPYTHMH €CTeCTBEHHBIMH HayKaMH,

- XapaKTeph30BaTh CUCTEMHYIO CBS3b MEX/y OCHOBOINOJArAlOIUMH HAaYYHBIMHU MOHATUSIMU: MPOCTPAHCTBO, BpEMsl, MaTEpHs
(BelLecCTBO, 110J1€), JIBUXKEHHUE, CUla, SHEPIusi;

- TIOHUMATh U OOBACHATH LIEJIOCTHOCTh (PU3MUECKON TEOPUH, pa3sindaTh 'PaHHULIbl €€ NPUMEHUMOCTH K MECTO B psilly ApYyrux
bU3MUEeCKUX TEOPUH;

- BJIAJETh MPHEMaMH MMOCTPOCHHUS TEOPETHUYECKHX JIOKa3aTesIbCTB, a TAKKE NPOrHO3MPOBAHUA 0CcOOEHHOCTEH MPOTEKAHUS
$u3nUeCKUX ABICHUH U MPOLIECCOB HAa OCHOBE MOJyYEHHbIX TEOPETHYECKHX BHIBOJIOB M JI0KA3aTEJILCTB,

- CaMOCTOSITENLHO KOHCTPYMPOBATH IKCHEPUMEHTA/IbHbIE YCTAHOBKM [Uls MPOBEPKHM BBIIABUHYTBIX TMIOTE3, pacCUMTHIBATH
a0COJIIOTHYIO U OTHOCUTEJIbHYIO MOIPELIHOCTH;

- CAMOCTOSITEJILHO [JIAHWPOBATH U MPOBOAUTH (PU3NYECKHE IKCIIEPUMEHTDI;

- pellaTh MPaKTHKO-OPUEHTUPOBAHHBIE KaueCTBEHHbIC W PACUCTHBIC dusnyeckue 3aaadyM C ONOPOM Kak Ha H3BECTHBIC
(u3MUecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEJIH, TaK U HA TEKCThI C 130bITOYHON MH(pOpMaLIHEH;

- OOBACHSTHL FPAHULIBI IPUMEHEHHS U3YUEHHBIX (PU3HUECKUX MOJIESIeH MPH PellieHNH (hHU3MUECKUX U MEXKIIPEAMETHBIX 3a/1a4;

- BBIJABHIATh IMIOTE3bI HA OCHOBE 3HAHMsI OCHOBOMOJIArAlOIINX (PU3NUECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;



- XapakTepu30BaTh rjodajbHble NpoGaeMbl, CTOSLIME HEPe/l YeT0BEYECTBOM: SHEPreTHUECKHE, ChIPLEBbIE, IKOTOTHYECKHEe, |
poJib (PU3UKH B PEILICHUH ITUX MPOOIEM:;

- 00BACHATH NPUHLUMITBI PAOOTHI U XapaKTEPUCTHKH W3YUYEHHBIX MAllIHH, NpUOOPOB U TEXHUUYECKHX YCTPOHCTB;

- OOBACHATHL YCIOBUs TpPUMeHeHHs (DU3UYECKUX Mojeseil npu peleHud (U3MYECKUX 3a1a4, HAaxOIWTh aJleKBaTHYO
NPEIOKEHHOH 3a/1aue (pU3MHecKyro MOJelb, paspeliath npodaeMy Kak Ha OCHOBE MMEIOLIMXCS 3HAHHM, TaK W NPy MOMOLLH
METOJIOB OLIEHKH.

— TPOBEPATHL 3KCINEPUMEHTAJIbHBIMH CPEACTBAMM BbIBUHYTbIE THUIIOTE3bl, GOPMYNHUPYS Lellb KCCIeIOBaHMs, HAa OCHOBE
3HaHUsI OCHOBOIIOJIAraloOLIKX (PU3MUECKUX 3aKOHOMEPHOCTEN H 3aKOHOB;

— ONHUCHIBaTb W aHATW3MPOBaTh MONYYCHHYIO B PE3yNbTaTe NPOBEACHHBIX (PU3MYECKUX SKCIEPUMEHTOB HHMOPMALHIO,
OMpEeNENsTh €€ JOCTOBEPHOCTS;

— TMOHHUMATh U OOBACHATH CUCTEMHYIO CBSI3b MEX/Y OCHOBOIMOJArafoLIMMHM HAYYHBIMH MOHSTHIMU: [IPOCTPAHCTBO, BpeMmsi,
marepus (BEUIECTBO, M10J1e), IBUKEHUE, CHIIa, SHEPTHS;

— pemarb 5KCTIEpUMEHTalbHbIC, KAYECTBEHHbIC M KOJMYECTBEHHbIE 3a1a4M ONIMMIIMAIHOIO YPOBHS CJIOXKHOCTH, MCHOJb3YS
(pusryeckue 3aK0HBI, a TAKIKE YpaBHEHHs], CBA3bIBAIOLINE (PU3MUECKHE BEJTMYHHbIL,

— A@HaIM3MpOBATh TI'PAHMLIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IMOHMMATh BCEOOIIMI XapakTep (yHJaMEHTaIbHbIX
3aKOHOB M OTPaHWYEHHOCTb UCIIOJIb30BAHHS YaCTHBIX 3aKOHOB;

—  (opmyMpoBaTh M pelaTh HOBbIE 3a/1a4H, BOSHUKAIOLME B X0/Ie y4eOHO-HCCIIe10BaATEIbCKOM 1 MPOEKTHOM NEATEbHOCTH;

— YCOBEpIEHCTBOBATh NPUOOPHI U METO/Ibl UCCIICIOBAHUS B COOTBETCTBUU C [TOCTABIIEHHOM 3a1a4eil;

— HCHOJIb30BaTb METO/bl MaTEMaTH4YeCKOro MOJENMPOBAHMS, B TOM 4YHUCJE MPOCTEHINHe CTATUCTHUYECKHE METOAbl s
00paboTKH pe3y/ibTaTOB 3KCIIEPUMEHTA.



Cojiepxanne yueOHOro Kypcea

PuU3uKa " EL‘TBCTBEHHO-Hay‘IHblﬁ METO/l MO3HAHUSA NPHPOALI

dusuka — (yHaaMeHTasbHas Hayka o npupoje. HayuHbiii MeTOZ MO3HAHMS MHpa. B3aumocssize Mexay (U3MKOH M
JPYTMMH €CTECTBEHHbIMU Haykamu. MeTo/bl Hay4HOro MCCJIe/J0BaHHs dusnueckux sBneHuil. IlorpellHOCTH W3MepeHUH
u3nuecknx BeiuuuH. MoJleIMpOBaHUe SBJICHUH W IPOLECCOB MPHPOJbL. 3aKOHOMEPHOCTh M CllydaiHOCTb. ['paHulibl
NPUMEHUMOCTH (H3M4ecKoro 3akoHa. Pusnyeckre TeOpUU U NPUHLKI COOTBETCTBHUSL. Poib 1 MecTo (pu3uku B (POPMHUPOBAHUH
COBPEMEHHOM Hay4HOH KapTHHbI MHPA, B MPAKTHYECKOH AeATEIbHOCTH mojaei. GuU3uKa U KyJbTypa.

MexaHuka

[IpeaMeT u 3aja4n Kiaccuyeckoi MexaHukH. KnnemaTuyeckne XapakTepuCTHKH MEXaHHUECKOro JABHKCHHUS. Monenu ten
W JBWKeHHI. PaBHOYCKOpeHHOE MpsAMOJIMHEHHOe JBHKEHKWE, CBOOOJHOE MajeHue. IBUKEeHHE Tena, OpOILEHHOTo MOJ YIJIOM K
ropu3oHTYy. JIBHKeHuUe TOUYKH 110 OKpyx)HocTH. [TocTynarenbHoe 1 BpalllaTeIbHOE ABMKEHUE TBEP/Oro Tea.

Bsaumoneiictsue Ten. IlpunHuun cyneprnosuuuu cui. MHepnmanbHas cucTema OTCHETa. 3aKOHbI MEXaHHKH HbrotoHa.
3akoHbl BeemupHoro tsiroteHusi, I'yka, cyxoro Tpenus. JIBuxkeHue HeOGEeCHBIX TeJl U UX MCKYCCTBEHHBIX CIYTHUKOB. fBleHus,
HabJIro1aeMble B HEMHEPLMAJIbHBIX CHCTEMaX OTCYeTa.

MMIyJibe CHIlbl. 3aKOH M3MEHEHUs U COXpaHeH st uMIlylbca. Pabota cunbl. 3aKOH H3MEHEHHS U COXPaHEHHS SHEPIHH.

PaBHOBecHe MaTepUaJbHON TOYKH M TBEPAOro Teja. YCIOBHMS paBHOBECHs TBEPIAOIo Teia B WHEPLUAIbLHON cUcTeMe
orcyera. MOMEHT cuibl. PaBHOBecHe KHUIKOCTH U rasa. JIBuiKeHWe JKUIKOCTeH U ra30B. 3aKOH COXpaHEHHUs SHEPruu B IMHAMUKE
JKUJIKOCTH U rasa.

Mexanuyeckie KonebaHusi W BOJHBI. AMILIMTYJA, MEpHOJ, uacToTa, (aszakosnebanui. [lpeBpaiienys 3HEpruu npu
kosiebanusix. BolnysaeHHbIe KoeOaHus, pe30HaHC.

[MornepeuHbie U POAOJLHbIE BOIHbI. JHEPrust BOMHbI. MHTepdepenums 1 andpaKins BOJH. 3BYKOBbIE BOJIHBI.

Mouiekyasipuasi GU3HKAa H TEPMOAHHAMHKA

[peamer u 3aa4u MoJieKysipHo-KuHeTHyeckoii reopun (MKT) u TepMoanHaMukH.



OKcnepuMeHTanbHble jlokasatenscrea MKT. AGcomorHas Temreparypa Kak Mepa cpeaHel KHMHeTHYeCKOH JHepruu
TCTIOBOTO BMXEHUA vacTuil BelecTsa. Mozenb naeanbHoro rasa. Jlasnenue rasa. CBs3b MeXy JaBieHHEM W cpeiHeid
KUHETHIECKOM SHEPrHel MOCTYNaTebHOrO TEMIOBOro ABUKEHHS MOJICKYIT HIEalbHOTO a3a.

Mozenb WaeanbHOro rasa B TEpMOAMHAMHUKE: ypaBHEHHE Memnneneesa—Knaneiipona, BblpakeHue i BHYTpeHHeid
sHepruu. 3akoH [lanbrona. ['a30Bbie 3aKOHBI.

ArperaTHple COCTOAHHs BelecTa. DasoBble Mepexobl. IlpeobpazoBanue suepruu B (a3oBbix nepexonax. HacelmeHubie
M HEHaCBILICHHbIE Napbl. Briasknocts Bo3ayxa. Mosenb ctpoenns xuakocteii. ITopepxHocTHOE HaTskeHue. Mojenb CTPOEHHUS
TBEP/BIX Tesl. MexaHu4yeckne cBOCTBa TBEPIBIX Tell.

BHyTpeHHsis sHeprus. PaGorta wu Tenonepeaaya Kak crocoObl W3MeHeHMs BHYTpeHHel sHepruu. IlepBblii 3akoH
TepMOMHAMUKU. AiabaTHbli npotiece. BTopoii 3aKoH TepMoIHHAMUKH.

[IpeobpazoBaHus sHEPrUM B TEMJIOBBIX MAallUHAX. KITJ[ tennoBoit mammuel. [lukn Kaprao. Dkxonoruyeckue poOJIeMBI
TEII0IHEPreTUKH.

JJIeKTPOAHHAMHKA

Ilpenmer u 3amaum dneKTPOAMHAMMKH. DJIeKTPUUECKOe B3auMOjeHCTBHE. 3aKoH COXpaHEHHUs JEKTPUUECKOro 3apsja.
3akon Kysona. HanpskeHHOCTb W MOTEHIHA 3MEeKTPOCTATHYECKOTO MO, [lpuHUMO Cyneprno3uiuK 3JIeKTPUYECKUX MOJeH.
PasHocTs notenumnanos. IIpoBOAHUKK M IMINEKTPUKH B JNIEKTPOCTATUHECKOM [oJIe. DeKTpuyeckas eMkocTb. Konaencartop.
DHeprust AEeKTPUYECKOTro Mo,

IocTosiuublii snekTpuueckuii Tok. DNeKTPOABMKYLLAs cuia (DJC). 3akon Oma sl MOJHON INEKTPUYECKOH e,
DNIeKTPUYECKHH TOK B MeTamiax, 3/leKTPOJIHTaX, MOJYNpOBOAHMKAX, Tra3zax MW Bakyyme. [lnasma. Dnektponus.
[onynposoanukoBsie npu6opbl. CBepXIpoBOAUMOCTb.

MaruutHoe none. Bekrop MaruuToii wuaykumu. [lpuaumn Cynepro3viuMu MarHMTHBIX MoJed. MarHutHoe nose
MPOBOJHHMKA C TOKOM. JIeHCTBHE MAarHUTHOTO OIS HA IPOBOIHUK C TOKOM M JIBHIKYLLYIOCS 3apsiKeHHyto yactuny. Cuna Amnepa
U cuia JlopeHia.



[MoTOK BEKTOPa MArHUTHOM HHAyKUMM. SIBieHHe 3ICKTPOMArHUTHON MHIYKUMHU. 3aKOH 3J€KTPOMAarHMTHOH HHIYKLMH.
DJC uHAYKUMH B ABWKYlMXcs nposognukax. [lpasuno Jlenua. Ssnenwe camonnaykunu. MHAYKTHBHOCTD. DHeprus
3JIEKTPOMArHMTHOTO 10J1si. MarHUTHbIE CBOMCTBA BEILIECTBA.

DnekTpoMaruutHble konebanus. KonebarenbHbiii koHTyp. CBOOOIHBIE 2/IEKTPOMArHHTHBIC KONeOaHUs. BhIHYXACHHbIE
3NeKTpOMarHuTHble Kojebanus. Pesonanc. Ilepemennbiii Tok. KoHaeHcaTtop M KaTyllka B LENH MEPEMCHHOro TOKa.
[Ipou3BOACTRO, Mepeiaya | NoTpedeHue HMEKTPUYECKOi JHepruu. DileMeHTapHas Teopus TpaHcdopmaropa.

DeKTpOMarHuTHoOe fone. Buxpesoe sieKkTpuyeckoe rone. DNeKTPOMAarHUTHbIe BOJHBI. CBOHCTBA INMEKTPOMArHUTHBIX
BOJTH. JIamna3zoHbl 31eKTPOMarHUTHBIX M3JTydeHHH U UX MpakTHYeckoe npuMeHeHue. [IpuHUMNbI painoCBsA3HU U TEIEBUACHHUS.

['eomeTpuueckas onTuka. IIpsMonuHeliHOe pacrpocTpaHeHWe CBeTa B OJHOPOJAHON cpele. 3aKOHbI OTPAXEHHsS H
npenaomieHus cBera. [lonHoe BHyTpeHHee oTpaxkenue. OnTuyeckue npruoopsl.

BosnoBble cBoiicTBa ceta. CkopocTh cBeta. Murepdepenuus csera. KorepentHocts. Jludppakums csera. [Nonspusarms
csera. Jlucnepcus csera. [IpakTuyeckoe MPUMEHEHUE IIEKTPOMArHUTHBIX W3JTyueHHH.

OcHOBBI CeNHAIbHOH TEOPHH OTHOCHTEIbLHOCTH

MHBapHaHTHOCTb MOJIYJIsi CKOPOCTH cBeTa B Bakyyme. [IpuHUmMI OTHOCHTENBHOCTH DiiHIuTeiiHa. [IpocTpaHcTBO U Bpems B
CrELUANbHOM TEOPHH OTHOCHTENLHOCTH. DHEPrusi M MMIyibe cBOGOAHOM wacTulbl. CBfI3b Macchl M dHEPruM CBOOOIHOI
YacTHUllbl. JHEPrusi MOKOs.

KBanroBas puszuka. @Puzuka atoma v aTOMHOro siipa

[Ipenmer 1 3aaauu KBAHTOBOH (PU3HKH.

TennoBoe uznyyeHue. PacnpeiesieHe sHeprum B crekTpe abcoioTHO YepHOro Tejia.

[unoreza M. [lnanka o kBantax. ®otodddext. Onvitel A.I'. CrosieToBa, 3akoHbl (orodddexra. VYpasHenue A.
DiHwreiiHa s Gporosddekra.

®oron. Onwitel ILH. Jle6eneBa u C.W. BaBunosa. I'mnoresa JI. ne bpoitis O BOJHOBBIX CBOWCTBAax HYacTHIL.
Kopryckynsipuo-BonsoBoit  ayanusm. Judpaxims snektponos. Jlasnenue cBeta. COOTHOLICHHE HEOMNPE/eNeHHOCTeH
["eiizenOepra.

Mogenu cTpoenns atoma. OObsCHEHHME JIMHEHYAToOro CHeKTpa BOJAOPOJA Ha OCHOBE KBaHTOBbIX noctymatoB H. bopa.
CroHTaHHOE U BbIHYK/IEHHOE U3/ly4eHHe CBeTa.



CocraB u cTpoenue aromuoro sapa. Mzotonsl. SlaepHsle cub. JledexT Maccel M SHEprus CBS3M s1pa.
3aKOH pPaJHOAaKTUBHOrO pacnaja. SlaepHble peakiuu, peakuHH AefqeHns W CHHTe3a. Llennas peakuus neneHust suep.

Anepuas sHepretuka. TepmosiiepHblii cuHTE3.
JneMeHTapHble yacTHLbI. DyH1aMeHTaIbHbIE B3aUMOICHCTRHS. YcKopHuTenH 31eMeHTapHbIX YacTHLL.

Crtpoenne Beenennoii

[IpuMeHUMOCTD 3aKOHOB (PU3UKK Ui OOBACHEHMHS NPUPOAbl KOCMUYeCKHX 00bekToB. CojiHeuHas cucrtema. 3Be3jibl M

MCTOYHHUKH UX 3Hepruu. Knaccudukauus 3sesn. Dpomounst CoHLA M 3Be3 1.
l'anakruka. [lpyrue ranakruku. [IpocTpaHCTBeHHO-BpeMeHHbIE MACIITAObI Habmonaemoit Beenennoid. Ilpencrasnenue 06

dBommoUMHK BeenenHoi. Temnas Matepusi u TeMHast JHeprus.

@®opMmMbl OpraHu3anuu y4eGHOro npouecca:

WnauBrayanbHas, rpynnosas, MHAMBUYalbHO-IPYIINOBAs, ¢poHTaNBHas, B nape.
Ha ypokax ucnonbsyrores Takue Gpopmsl 3aHSTHI Kak: MpakTHUECKMe 3aHSTHS: TPEHUHT; KOHCYJibTallus, 1abopaTopHble.

Bunabl yuebHo# 1eAaTeIbHOCTH HAa ypokax GpH3HKH

Hccnenosanue. B3sanmonpogepka, camonposepka. Ilouck, obHapyxenue OWHKOOK JNOMHYECKOrO M apHpMETHYECKOro
xapaktepa. Tecrtuposanue. Ilpakruueckas aesitensHOCTb. [TOMCK HEOOGXOIHMOI vH(opMaunuu B y4yeGHOI M CrnpaBOYHOI
autepatypbl.  Jlaboparophas paGora.B  Texuomoruu MPOBEJIEHMS  3aHATHH MPUCYTCTBYET 9JIEMEHT TEepPeKpecTHOH U
CaMOIpOBEPKH, KOTOPBIH MPEAOCTABIISET YYALLUMCS BO3MOXKHOCTh CAMHUM MPOBEPUTDb, KAK UMM YCBOEH M3yUYEHHBIH Matepuan.



Pacnpeaesenne TemM no Kjiaccam

Kaace | Tembl - IIpumepHoOEe KOJIH1ECTBO YaCOB )
10 dusuka Kak Hayka. MeTo/1bl Hay4YHOro rno3HaHus MpUpobl. 6
MexaHuka 60
MonekyasipHasi pusuka 34
DnekrpoctaTuka. [1ocTOAHHBIN TOK 38
MaruuTtHoe noJje 20
Pu3uyecKuil NPakKTHKYM 10
IToBTOpEHHE 7
11 JjIeKTpOMarHUTHbIE KOJeOaHUs U BOJIHBI 17
KBanrtoBas (puszmnxa 37
Crpoenue Beenennoi 12
B Du3znuecKui MpakTUKyM 19
[ToBTOpEHUKE _ 30

,D,eH NCOBa MoanucaHo

LndpoBON NOAMNNCHIO:

CBeTﬂa Ha JleHuncosa CBeTnaHa

AnekcaHapoBHa
AneKkcaHapo fata: 2023.02.14
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