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MosacHUTeNnbHaA 3anuUcKa

Paboyana nporpamma coctaB/iieHa B COOTBETCTBMM € TpeboBaHMAMM PefepanbHOro rocysapCcTBEHHOMO
obpasoBaTeNbHOro cTaHgapTam cpeaHero obuiero obpasosaHua (ProC COO) u Ha ocHoBe MpumepHoW
nporpammbl No pusmnke cpegHero obuiero ob6pasosaHnA Ha 6a3oBom ypoBHe. [na obyyeHua ¢usmnke MKOY
"TpaBsaHcKan cpeaHsa obuieobpasoBaTeibHaA WKoa" BbibpaHa coaepatenbHan nnHus .4 Makuwesa, b.b.
byxoBueBa nsgatenbcTsa «llpocselweHme» nog pegakumeitH.A. NMapdeHTbeBON.

KaneHaapHoO-TemaTMyecKkoe NaaHUMpoBaHMe pa3paboTaHO B COOTBETCTBMM C y4eOHbIM MNIaHOM U rO4,0BbIM
KaneHaapHbim rpadmkom MKOY «TpaBsaHCKasa cpegHas obuieobpasoBaTtenbHas Wwkona» Ha 2020-2021
y4ebHbIN rof, B KOTOPOM Ha ypoku dmsunkm B 10 Knacce otBogmTcA 2 Yaca B Hegento (Bcero 70 yacos B roa).
2021-2022yyebHom roay B 11knacce otBoauTcs 2 Yaca B Hegento (Bcero 70 yacos B roa). Bcero 1404acos

ba30BbIli Kypc GU3NKM BKAOYAET B OCHOBHOM BOMPOCHI METOAO0NOMMN HAYKM GU3MKKU N PacKpbITUE Ha
NOHATUMNHOM YPOBHE.

CoaeprKaHue KOHKPETHbIX 3aHATUIA COOTBETCTBYET 06A3aTeIbHOMY MUHUMYMY. DopMa NpoBeaeHUSA 3aHATUN
(ypoK, nekuus, KoHdepeHLMA, CEMMUHAP U Ap.) NAaHUpyeTca yumutenem. TepmuH «PelleHune 3aga4y» B
NNaHMPOBAHUM onpeaenseT BUA AeATeNbHOCTU. B npeanoXKeHHOM NaaHMPOBaHMM NpeayCcMaTpMBaeTCA BpemMsa
Ha NpoBeAeHne KOHTPONbHbIX PaborT.

MeTogbl 0byvyeHMa PU3NKK TaK XKe onpeaenaeT yuntenb, KOTOPbIV BKAOYaeT 0byyatoLmxca B npou,ecc
camoobpasoBaHuA.

MaTepuran KoMNaeKTa NONHOCTbIO COOTBETCTBYET MPMMEPHOM Nporpamme no Gpusmnke cpeaHero obuiero
06pasoBaHunA (6a30BbIN YpOBEHDb), 0653aTe/IbHOMY MUHUMYMY COAEPHKAHUA, PEKOMEHLOBAHHOMY
MwuHuctepcTBom obpasoBaHus PO,

MepeyeHb yyebHO-MmeTogUUecKoro obecneueHus
[na peanusaumun nporpammsl BbibpaH yuebHO-meToaAnYECKMIA KomnaeKc (aanee YMK), KOTopbliii BXOAUT B
denepanbHbIi NnepeyeHb y4e6HUKOB, PEKOMEHA0BAHHbIX (A0NYLEHHbIX) K UCNO/Ib30BaHMUIO B
obpa3oBaTeNIbHOM NpoLEecce B OpraHn3aumax, OCyLLECTBAAIOLWLMX 06pa3oBaTeIbHYIO AEATENbHOCTb,
peanusytowmx obpasoBaTtenbHble NPOrpammbl 06LEero 06pasoBaHMA. U UMEIOLMX TOCYAapPCTBEHHYIO
aKKpeauTaumio.

YMK obecneunBaet obyyeHune Kypcy ¢pusnkm B cootsetcteumn ¢ ProcC n BkntoyaeT B cebs:

1. YuyebHUK «dusnka. 10 knacc». Makuwes IN.A. Y4ebHUK a8 opraHn3aLmin, ocyLwecTBAAOWMX
obpasoBaTeibHy0 AeATeNbHOCTb. 4-e u3gaHue - M.: MNpoceeleHne, 2020.

2. C6opHUK 3aaay no ¢usmke. 10- 11 knacc. Poimkesuy A.TM. — M.: jposa, 2016 rog,

3. MeToaunyeckoe nocobue K yuebHuKy MepbiwknH A.A. PTOC. dnunoHosmy H.B., 2015

4. ®dunsunka. 10 knacc. /labopaTtopHble paboTbl. KOHTPONbHbIE 3agaHus. AcTaxosa T. B.

5. CtaHpapTHbIM Habop dm3nyeckoro obopyao0BaHMA ANA NPOBEAEHUA AEMOHCTPALMOHHOIO 3KCNepMMeEHTa.
OcHOBHble pOoOpMbl KOHTPONA:

TecTbl: MHTEPAKTUBHbIE, 0byYatowme, B dopmaTe EMND, TemaTnyeckme.

Teopua: 3a4eTbl U MTMCbMEHHble onpocbl; KOHTPOAbHbIE PaboTbl: TEeMaTUYECKME B Pa3HbIX popmaTax.
NabopaTtopHble paboThbl.

MN3yuyeHue Kypca ¢pusmnku B 10-11 Knaccax CTpyKTypMpOBaHO Ha OCHOBEe PpU3UYECKUX TEOPUI CneayIowUMm
06pasom: mexaHMUKaA, MONEeKynApHaa GU3UKa, INEKTPOAUHAMUKA, KBAHTOBAA PU3MUKA U SN1EMEHTDI
acTpoPpU3mnKM.

Pe3ynbtatbl 0CBOEHUA Kypca PU3UKU
JINYHOCTHbIE pe3ynbraTbl
Y obyuatoweroca 6yayt copmupoBaHbl:

® NO3HaBaTe/ibHble NHTEpPECHI, UHTENNEKTYa/ibHbleé N TBOPYECKNE CI'IOCOGHOCTVI,'



® y6exaeHHOCTb B BO3MOXHOCTM NO3HAHWA NPUPOAbI, B HEOBXOAMMOCTU Pa3yMHOrO

®  /1cN0Nb30BaHMA AOCTUKEHUI HAYKM M TEXHONOMUIA ANA AasbHENLEro Pa3BUTUA Ye/0BEYECKOTO
06LLecTBa, yBaXKEHNE K TBOPLLAM HAYKM U TEXHWUKMN, OTHOLLEHWNE K PUIMKE KaK INEMEHTY
obLeyenoBeyeckom KynbTypbl;

O6yuatowminica Nony4yuT BOSMOXKHOCTb ANA GOpMUPOBAHUA:
® \oTvBaLMK 06pa3oBaTeIbHOM AEATENLHOCTM Ha OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOAXOAA;

® | cHHOCTHBIX OTHOLIEHWIT APYT K APYrY, YYUTENIO, aBTOPaM OTKPbITUM U M306pETeHMI, pesyibTaTam
obyuyeHus.

MeTanpegmeTHbie pe3ynbTaTbl:
B cooTtBeTcTBUM PIOC OO0 BbIAENAIOTCA TPU rPYMMbl YHUBEPCAJIbHbIX YYEOHbIX AEUCTBUIA:
-perynaTueHble,
-no3HaBaTe/ibHble,
-KOMMYHUMKaTUBHbIE.
PerynatusHblie YY/
O6yuarowulica Hayyumca
-aHa/IM3MpPOBaTb CyLLECTBYOLWME N N1aHMPOBATb byayume obpa3oBaTenbHble pe3ybTaThbl;
-Bbl4BUraTb BEPCUM peLLeHua npobaemsl,
-popmynnposaTb rMnoTesbl, NPeaBOCXULLATbKOHEYHbIN Pe3yNbTarT;
- CTaBUTb LeNb AeATeIbHOCTU Ha OCHOBE onpeaeneHHoM Npobiembl U CyLLECTBYOLLMX
BO3MOXHOCTEN;
-popmynunpoBaTb y4ebHble 3a4a4M KaK LWArn AOCTUNKEHUSA NOCTAaBNEHHOW LLenu AeATeNIbHOCTU; -onpeaenaTb
Heobxoammble aencTene(s) B COOTBETCTBUM C y4ebHOM M NO3HaBaTe/IbHOM3a4a4ueln 1 COCTaBAATb afTOPUTM UX
BbINONIHEHUSA;
Ob6yyarowulica Noay4um 603MOMHOCMb HAY4YUMbCA:
-060CHOBbIBaTb M OCYLLECTBAATL BbIOOP Hanbonee appeKTUBHbLIX CNOCOHOB peLleHma y4ebHbIX U
no3HaBaTe/ibHbIX 334avy;
-COCTaBNATb NNaH pelleHua npobaembl (BbINOIHEHMA NPOEKTa, NPOBEAEHUA UCCNe0BaHNA);
-NIaHMPOBATb U KOPPEKTUPOBATbL CBOK MHAMBUAYAbHYIO 06pa3oBaTe/IbHYO TPAEKTOPMUIO;
-COOTHOCUTb peanbHble U NAaHMPYyeMble pe3ynbTaTbl MUHANMBUAYANbHON 06pa3oBaTeNbHONAEATEIbHOCTU U
AenaTb BblBOAbI;
Mo3HaBaTenbHble YY/]
Ob6yyarowuiica Hay4yumcs:
-BblAeNATb 06NN NPU3HAK ABYX MU HECKOJIbKMX NPeaMeToB UAN ABMIEHUN N 06BACHATb UX CXOACTBO;
-06begMHATbL NpeaMEeTbl U ABNIEHWUSA B FPYNMbl MO onpeAeneHHbIM NPpU3HaKkam, CpaBHMBATb, KnaccupumumnpoBaTtb
n 0606waTtb GaKTbl U ABNEHUS;
-BblAeNATb ABNEHUE M3 0OLLEro paga Apyrux aBAeHui;
- M3naratb NONYYEHHYO MHPOPMALMIO, MHTEPNPETUPYS €€ B KOHTEKCTE pPeLlaemol 3a4auu;
-06bACHATb ABNIEHMA, MPOLLECCHI, CBA3M U OTHOLLEHUSA, BbiABAAEMbIE B XO4e NO3HaBaTe/IbHOWN U
nccneaoBaTeIbCKoM AeATeNbHOCTU (MpMBOANTL 06bACHEHWE C M3MEHeHMEM GOpPMbI NpeacTaBAeHMS;
06BACHATL, AeTannsnpya namn obobuiasn; 06BACHATL C 3a4aHHOM TOUKU 3peHus).
Ob6yyarowuiica Noay4um 603mMONCHOCMb HAYy4YUMbCA:
-BbIABAATb M HA3bIBaTb NPUYMHbI COBbITUA, ABAEHUA, B TOM YMCAE BO3MOKHble / Hanbonee BepoATHbIE
NPWUYMHBI, BO3MOXHble NOCNeACTBUA 3a4aHHOM NPUUNHDBI, CAMOCTOATE/IbHO OCYLLLECTBAAS NPUYNHHO-
C/leACTBEHHbIN aHau3;
- onpeaenstb IOrMYECcKMe CBA3M MeXay npeameramn u/muamn aBneHnamm, obo3HayaTb AaHHble 10rnYeckne
CBA3U C NOMOLLbIO 3HAKOB B CXEME;
-CTPOUTb MOAENb/CXeMy Ha OCHOBE YC/10BUI 3a4a4mM n/unm cnocoba ee pelieHus;



- CTPOWTb CXEMY, aITOPUTM AENCTBUA, UCMPABAATL NN BOCCTAHABIMBATb HEM3BECTHbIM paHee aIfopPUTM Ha
OCHOBEe MMetoLLeroca 3HaHMA 06 06beKTE, K KOTOPOMY NPUMEHAETCA aITOPUTM;
- COOTHOCUTb MOJTyYEHHble pe3y/ibTaTbl MOMCKA CO CBOEM AeATENbHOCTLIO.

KommyHukaTtusHble YY/

Obyuyarowuiica HayYyumcs:

- onpeaensATb BO3MOXKHbIE PO/IN B COBMECTHOM AeATENbHOCTY;

- UrpaTb ONpeaesieHHYo PO/ib B COBMECTHOM AeATENbHOCTY;

- MPMHMMATb NO3MLMIO cobeceaHUKA, MOHUMasA NO3ULMIO APYTOro, PasiMyaTh B €ro peyn: MHeHMe (TOYKY
3peHus), A0Ka3aTeIbCTBO (aprymeHTbl), GaKTbl, rMnoTesbl, akCMOMbI, TEOPUU;

-onpenenaTb CBOM AEeNCTBUA U AeACTBUA NapTHEpPa, KOTopble cnocobcTBOBaN MW NPENATCTBOBAIN
NPOAYKTUBHON KOMMYHWKaLUW;

- CTPOUTb MNO3UTUBHbIE OTHOLLIEHMA B NpoLecce y4ebHOM 1 NO3HaBaTe/IbHOM AeATeNIbHOCTH;

- KOPPEKTHO U apryMeHTUPOBAHO OTCTaMBaTb CBOK TOUKY 3PEHMA, B AMUCKYCCUM YMETb BblABUIATb
KOHTpaprymeHTbl, nepedpasmpoBaTb CBOK MbIC/b (BNaZeHME MeXaHU3MOM 3KBUBAJIEHTHbIX 3aMeH);
-KPUTUYECKM OTHOCUTLCA K COOCTBEHHOMY MHEHMUIO, C A,0CTOMHCTBOM NMPU3HABATLOLWMOOYHOCTb CBOETrO MHEHUSA
(ecnv oHO TaKOBO) M KOPPEKTUPOBATH

O6yuarowuiica nony4yum eo03mMoNCHOCMb HAYy4YUMbCA:

- npegnaraTb anbTePHATUBHOE peLleHne B KOHPAUKTHOM CUTyauuu;

- BblAENATb OOLLYHO TOYKY 3pEHUA B AUCKYCCUM;

- [0roBapMBaTbhCA O NpPaBMIax U BONPOCax Ana obCcyKaeHna B COOTBETCTBMM C MOCTAaBAEHHOM nepes, rpynnom
3aja4en;

- OpraHM30BbIBaTb y4ebHOe B3anmoAaencTeme B rpynmne (onpeaenatb obuue Lenum, pacnpesenatb ponu,
A0roBapuBaTbCs APYr C 4PYFOM U T. 4.);

- UICNONb30BaTb KOMMbIOTEPHbIE TEXHONOIMM (BKNOYAA BbIDOP afle€KBATHbIX 3343a4e MHCTPYMEHTA/IbHbIX
NPOrpaMMHO-annapaTHbIX CPeACTB U CEPBUCOB) ANA pelleHMA MHGOPMALMOHHbBIX U KOMMYHUKALMOHHbIX
y4ebHbIX 33434, B TOM YMCAE: BblMMCAEHNE, HAaNUCAHWE NUCEM, COMMHEHUI, I0KNaA0B, pedepaToBs, co3aaHNe
npeseHTauun n ap.;

- UCNONb30BaTb MHPOPMALMIO C Y4ETOM STUYECKUX N MPABOBbLIX HOPM;

- co34aBaTb MHOOPMALMOHHbIE PECYPCbl PA3HOMO TUMNA U ANA Pa3HbIX ayANUTOPUN,

-cobntoaatb MHPOPMALIMOHHYIO TUTMEHY U NpaBuaa MHGOPMALMOHHOM 6e30NacHOCTM.

CopeprKkaHue Kypca

10 Knacc (68 uacos, 2 U B Hegeno)
BeeaeHue (1 u)
®u3mka — dyHOaMeHTaNbHAA HayKa O Nnpupoae. HayuHbl meTog Nno3HaHnA. MeToabl nccneaoBaHuA
du3mnyecknx asneHnin. MogennposaHme pU3nMYeCKUX ABNEHMUIA 1 NpoueccoB. HayuHble GaKTbl M rMnoTessbl.
dursnyeckne 3aKoHbl U rPaHULLbl UX NPUMEHUMOCTU. PU3NYECcKne TeopUn N NPUHLUN COOTBETCTBUA.
®ur3snyeckne sennumHbI. MorpewHoCcTn namepeHma pusnyeckmnx sennymH. Ponb n mecto ¢pmsnkm 8
bopMMpOBaHNN COBPEMEHHOM HAYHYHOM KapTUHbI MMUPa, B MPAaKTUYECKOWN AeATeNbHOCTM ntoaen. Prusmka u
KyNnbTypa.
MexaHuKa (22 u)
lPaHMLbI NPUMEHUMOCTHM KTACCUYECKOM MeXaHWKK. MNpocTpaHCcTBO U BpemA. OTHOCUTENIbHOCTb MEXAHUYECKOro
AsuxkeHua. Cuctemol oTcHéTa. CKanapHble U BEKTOPHble dU3nUecKkme BeNYMHbI. TpaekTopua. MNyTb.
MNepemeuteHne. CKOpocTb. YcKopeHue. PaBHOMepHOe 1 paBHOYCKOPEHHOE NPAMOJIMHENHOE ABUKEHUE.
PaBHOMepHOE ABUXKEHME NO OKPYHKHOCTU. B3anmogeiicteune ten. AsneHne nHepuymn. Cuna. Macca.
MHepumanbHblie cMcTeMbl OTCYETA. 3aKOHbI AMHAMMKN HbloToHa. Cuaa TAXKeCTH, Bec, HeBecomocTb. Cuna
YyNpYyroctu, cuna TpeHmA. 3aKoHbl: BCEMUPHOTO TAroTeHuA, N'yKa, TpeHma. Micnosib3oBaHMe 3aKOHOB MEXaHUKM
ANna 06bACHEHNA ABUXKEHUA HeBeCHbIX TeN U ANA PA3BUTUA KOCMUYECKUX UCCeA0BaHUIA. Mmnyibe
MaTepmManbHON TOUYKU N cucTemMbl. UMNynbc cnbl. 3aKOH COXpaHeHUA nmnyabca. MexaHuyeckasa pabora.
MowHocTb. MexaHMYecKasa sHeprua MaTepuanbHOM TOUKM U CUCTEMbI. 3aKOH COXPaHEHUA MeXaHUYEeCKOM
aHepruun. PaboTta cunbl TAXKECTU U CUNbI YNPYTrocTU. PaBHOBECHE MATEPUAIbHOM TOYKM U TBEPAOTO TeNa.
MomeHT cunbl. Ycnosua pagHOBECHUA.



JlabopamopHeie pabomei:

1. U3sydeHUe ABUMKEHUA Tena No OKPYKHOCTU.

2. W3yyeHune 3aKOHa COXPaHEeHMA MEeXaHUYEeCKOM SHEePruun.
MoneKynapHaa ¢pusuka. TepmogmuHamuKa (21 u)
MoneKkynspHo-KnHeTndeckasa Teopusa (MKT) cTpoeHUs BewecTsa, ee 3KCNepmMMeHTa ibHble Jl0Ka3aTeNbCTBa.
Tennosoe paBHoBecue. ABCoNOTHAA TemnepaTypa Kak Mmepa cpesHen KNHETUYECKOM SHeprMm TeN0BOro
ABUMKEHMA YacTuy, Belectsa. Moaenb naeanbHoro rasa. [jJasneHue rasa. YpaBHeHWe COCTOAHMA NAeanbHOro
rasa. YpasHeHue MeHpeneeBa—KnanenpoHa. Ma3oBble 3aKOHbI. ArperaTHOe COCTOAHME BelLecTBa. B3anmHble
npeBpaLLeHnaA KUAKOCTEN M ra3oB. BnaxkHOCTb BO3ayxa. Mogenb CTpoeHuA Kngrocten. MoBepxHOCTHoe
HaTaxkeHue. Kpuctanaunyeckme n amopoHble Tena. BHyTpeHHAA aHeprua. PaboTta 1 Tennonepegaya Kak
cnocobbl U3MEHEHUA BHYTPEHHEN 3Heprnn. YpaBHeHue Tennosoro 6anaHca. MNepsbliit 3aKOH TEPMOANHAMUKN.
HeobpaTnmocTb Tennosbix npoueccos. MpuHumnbl aenctema un KMO tennosbix MalluH.
JlabopamopHas paboma:

3. JKcnepuMmeHTanbHasA NpoBepKa 3aKoHa el-J/ltoccaka.
dneKTpoguHamuKa (21 u)
dneKTpuyeckme 3apaabl. 3aKOH COXPaHEHMA INEKTPUYECKOTOo 3apAaaa. 3aKoH KyaloHa. dneKTpuyeckoe none.
HanpAXEHHOCTb M NOTEHLMAN INEKTPOCTAaTUYECKOTrO NonA. JIMHUM HAaNPAXKEHHOCTU U SKBUNOTEHUMANbHbIE
noBepxHOCTW. MpuHUMN cynepno3snumm nonen. NMPoBOAHUKN N ANINEKTPUKM B SNEKTPUYECKOM Nose.
dnekTpoemKkocTb. KoHgeHcaTop. MOCTOAHHDBIN 31eKTpUYeCcKUi ToK. Cnna Toka. ConpoTmBaeHme.
MNocnepoBaTenbHOE U NapansieNibHOE CoegMHEHME NPOBOAHMKOB. 3aKoH xkoyna—/leHua. DNeKTPoABMIKYLLaA
cuna. 3akoH Oma gna NOAHOM Lenn. DNeKTPUYECKMN TOK B MPOBOAHWUKAX, 3/1EKTPOAMTAX, MONYNPOBOAHMKAX,
rasax u Bakyyme. CBepxnpoBoanMocTb.
JlabopamopHsie pabomeol:

4. TMocneposaTtenbHOE M NapanaenbHoe coeanHeEHUEe NPOBOLHNKOB.

5. W3amepeHune 34C 1 BHyTPEHHErO CONPOTMUBIEHUA NCTOYHMKA TOKa.
NToroeasa KoHTponbHas paboTa (1 4)
O606wweHune (1 y4)

11 Knacc (68 yacos, 2 U B Hegenio)

dnekTpogmnHamuKa (11 u)
B3anmogencreme TokoB. MarHutHoe none. BekTop MHAYKUMM MarHMTHOro nons. Cnna Amnepa.
dneKkTponsmepuTenbHble Npnbopsbl. Cuna SlopeHua. MarHMTHbIe CBOMCTBA BeLLecTBa. ABneHue
3N1EKTPOMArHUTHOM MHAYKUMN. MarHuTHbIn NoToK. MNpaBmao JfleHua. 3aKoH 31eKTPOMarHnuTHom nHaykumn. 34C
MHAOYKUMN B OBUXKYLLMXCA NPOBOAHMKAX. ABNEHUE CAaMOMHAYKUNN. MHAYKTUBHOCTb. DNEKTPOMArHUTHOE nose.
DHeprua sNeKTPOMarHMTHOro noas.
NabopaTopHble paboTbl:

1. HabnwogeHwe aencTBMA MarHUTHOIO NOJA Ha TOK.

2. W3yyeHMe ABNEHUA INEKTPOMATHUTHON MHAYKUMUU.
KonebaHua u BoaHbI (20 u)
MexaHunyeckune KonebaHua. CBoboaHble KonebaHusa. MaTtemaTUyecknii MaaTHUK. FapMoHUYeckne KonebaHus.
Amnnntyga, nepuoa, 4actoTa U ¢pasa KonebaHuii. BoiHyKAeHHble KonebaHMA. Pe30HaHC. INeKTPOMArHUTHbIE
KonebaHus. CBobogHble KonebaHma B KonebatenbHOM KOHType. MNepunoa cBo60aHbIX 3NEKTPUYECKUX
KonebaHuit. BbiHy»KXaeHHble KonebaHusa. MepemMeHHbIN 3NEKTPUYECKUI TOK. AKTUBHOE CONPOTUBAEHME.
LeictBytowme 3Ha4YeHNA CUAbI TOKA M HAaNPAXKEHUSA B LLENW NepemMeHHOro Toka. MoLwHoCTb B Lenun
nepemMeHHOro Toka. Pe3oHaHC B an1eKTpuyeckoi Lenu. NpomnssoacTeo, nepegaya U notpebneHne
3/IEKTPUYECKON 3Heprun. FleHepupoBaHue aHeprnun. TpaHchopmaTtop. Mepenada 3NeKTPUYECKON SHEPTUN.
MexaHu4yeckue Bo/HbI. [poaobHbIE M NONepeYHble BOHbI. JMHA BOAHbI. CKOPOCTb PacnpoCTpaHeHUA
BOJIHbI. YpaBHEHME rapMoHNYECKoM beryuiei BoHbl. 3BYKOBbIE BOJIHbI. DIEKTPOMArHUTHbIE BOJHbI.
N3nyyeHme aneKTpomMarHUTHbIX BoH. CBOICTBA 9N1E€KTPOMArHUTHbIX BOJIH. MpUHLUMMbI pagMocBa3u.
Paguonokauma, TeneBnaeHne, COToBasn CBA3b.
NabopaTtopHana paborta:

3. OnpepgeneHue yckopeHua cBob604HOro NageHma npyM NOMOLLM MasiTHMKA.
onTtuKa (16 u)



Ceet. CKopocTb cBeTa. PacnpocTpaHeHue ceeTa. 3aKOHbl OTPaXKeHUA U NpesioMmneHuna ceeta. NonHoe
BHYTpPEHHee oTpakeHue ceeTa. JInH3a. NonyyeHne n3obpaxkeHnsa ¢ NOMOLbO INH3bl. POpMyna TOHKOM NMH3bI.
OnTtunyeckne npmbopsbl. Paspewatowan cnocobHocTb. CBET KaK 3/1eKTPOMArHUTHaA BOHA. [Jucnepcuna ceeTa.
NHTepdepeHums ceeTa. KorepeHTHOCTb. Andpakuma ceeta. AndpakumoHHaa pewéTka. MonepeyHocTb
CBETOBbIX BO/IH. Monsapu3sayma ceeta. OCHOBbI CNeLnanbHON TEOPUM OTHOCUTENbHOCTU. MOCTyNaTbl TEOPUM
OTHOCUTENBHOCTU. MPUHLMM OTHOCUTENbHOCTU IHWTENHA. [OCTOSHCTBO CKOPOCTM cBeTa. MPOCTPaHCTBO U
BpeMsA cneLunasbHoM Teopum OTHOCUTENbHOCTU. PenaTnemcTckan guHamunKka. CBA3b MacCbl U SHEPTUMN.
N3nyyeHme n cnekTpsol. LLIKana sneKTpoOMarHUTHbIX BOJTH.
NabopaTtopHble paboTbl:

4. W3mepeHune nokasaTena npesomaeHua cTekna.

5. OnpegeneHne onTUYECKOM CU/bl U GOKYCHOTO PAacCTOAHMA COBMpPatOLLEN INH3bI.

6. M3mepeHune gAnHbI CBETOBOWM BO/HbI.

7. HabnopeHue cniOWHOro M IMHENYaToro CNeKTpPoB.
KsaHToBasA ¢pusuka (15 u)
CseToBble KBaHTbI. [MocTosaHHanA MNnaHKa. PoToaddekT. YpaBHeHMe InHWTeMHa ana potosddekTa. PoTOHbI.
KopnycKkynapHo-BonHoBoM gyanusm. M'mnoTtesa ge bpoiina. lasneHune ceeta. NpumeHeHue potoaddekra.
AtomHana ¢unsmuka. CtpoeHmne atoma. OnbiTbl Pesepdopaa. KBaHTOBbIE NocTynaThl bopa. Moaenb atoma
Bogopoaa no bopy. TpyaHoctn Teopun Bopa. /lasepbl. MeToabl peructpaumnm yactul, Anbda-, 6eta- u ramma-
nsnyyeHue. PagmoakTmeHble NpeBpaLeHnsa. 3aKoH PagM0oaKTMBHOrO pacnaga. [pOoTOHHO-HENTPOHHAA Moaenb
CTPOEHMA aTOMHOrO A4pa. JedeKT macc 1 aHeprua CBA3W HYKNOHOB B Agpe. [leneHune n cnHTes agep. AgepHas
SHepreTuKa. bronormyeckoe fencTeme pagmMoakTUBHOIO U3NYUYEHMA. INeMEHTAPHbIe YacTULbl. AHTUYACTULbI.
JlabopamopHasa paboma:

8. OnpegeneHne MMNynbca U SHEPTUM YACTULLbI NPU ABUKEHUM B MarHUTHOM none (no ¢oTorpaduam).
ActpoHomus (4 u)
Buanmoe asukeHune HebecHbIX Ten. 3aKOHbI ABUKeHMA naaHeT. CTpoeHne ConHeyHoM cnctembl. Cuctema
3emna—/lyHa. OCHOBHbIe XapaKTepUCTUKK 3B€34,. ConHue. CoBpemMeHHble NpeacTaBAEHUA O MPOUCXOKAEHNN U
3BONOUMM 3BE3A, raNakTuK, BceneHHom.
NTorosasa KoOHTpo/ibHasA pabota (1 y)
0606ueHne (14)

TPEBOBAHUA K YPOBHIO NOATOTOBKU BbIMYCKHUKOB

BbINyCKHMK HayumnTCA:

- cobntopatb NpaBuaa 6€30NacHOCTM M OXpaHbl TpyAa Npu paboTe ¢ yuebHbIM 1 NabopaTopHbIM
obopypoBaHueMm;

- NOHUMaATb CMbIC/1 OCHOBHbIX PUINYECKUX TEPMUHOB: PU3NYECKoe Teno, dmsnyeckoe asneHune,pusmnyeckan
BENIMYNHA, EANHULbI UBMEPEHUSA;

- pacnosHaBaTb NPO6AEMbI, KOTOPbIE MOXKHO PELLUTbL NPU NOMOLWM GU3UYECKUX METOA0B;

- aHa/IM3NPOBATb OTAE/IbHbIE 3TANbl NPOBEAEHUA UCCNEA0BAHUIA U UHTEPNPETUPOBATL Pe3y/abTaThbl
Hab o AeHWI U ONbITOB;

- CTaBMTb OMbITbl MO UCCAEA0BAHMIO GU3UYECKUX ABAEHUIN UM GU3NYECKUX CBOMCTB TeN 6€3 MCNob30BaHMA
NPAMbIX U3MEPEHUI, NpK 3TOM GopMynnpoBaTb Npobiemy/3agady y4uebHOro sKkcnepMmeHTa;

- cobupaTb YCTaHOBKY M3 NPeaIoKeHHOro 060pyA0BaHUSA; MPOBOAUTL ONbIT U GOPMYNMPOBATL BbIBOADI.
MpumeyaHue. MNpu NnpoBeseHUM UCCNef0BaHUA GUBUYECKUX ABNEHUIA U3MEPUTENbHbIE NPUOOPLI MCNOb3YHOTCA
VWb KaK AAaTYNKM U3MEPEHUA GU3NYECKUX BETMUYMH. 3aMMUCK NMOKA3aHWUMN NPSAMbIX U3SMEPEHUI B 3TOM C/y4Yae
He TpebyeTcs.

- MOHMMATb PO/ib SKCMNEPUMEHTA B MOJlYYEHUN HAy4YHOU MHOPMaLMK;

- NPOBOAMUTbL NPAMble N3MePEHUA GU3UYECKUX BENUYMH: BPEMA, PACCTOAHME, Macca TeNa, 06bem, cuna,
TemnepaTtypa, atTMmochepHoe AaBAeHUE, BNAXKHOCTb BO34yXa, HaNpaAXeHWe, CUia TOKa; NP1 3TOM BblbMpaTb
ONTUMAabHbIN CNOCO6 U3MEepPEeHMA U UCNOIb30BaTb NPOCTeMLNE METOAbl OLEHKU NOrPEeLHOCTEN N3MEPEHUN.
- NPOBOAUTL UCCAEA0BAHMNE 3aBUCUMOCTEN PUSNYECKUX BENMYMH C UCMOIb30BAHMEM NPAMbIX U3MEPEHUI: NPU
3TOM KOHCTPYMPOBATb YCTAHOBKY, GUKCMPOBATb Pe3ynbTaTbl NOYYEHHOM 3aBUCMMOCTU PUINYECKUX BETUUYUNH B
BuAe Tabamu 1 rpaduKos, AenaTb BbIBOAbI MO pe3y/ibTaTaM UCCAeA0BAHMS;



- NPOBOAUTbL KOCBEHHbIE U3MEpPEeHUA GUBNYECKUX BESINYNH: NPU BbINOJIHEHUM U3MEPEHNI cOBMpaTb
3KCMNEPUMEHTA/IbHYIO YCTaHOBKY, c/ieaya NpeasioXKeHHOM MHCTPYKLNM, BbIYUC/IATL 3HAYEHME BEJIMYUNHDBI U
aHaNn3MpoBaTb NOYYEHHbIe pPe3y/bTaTbl C Y4eTOM 3a4aHHOM TOYHOCTU USMEPEHNIA;

- aHaNM3MPOBaATb CUTYALMN MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTb B HUX NPOABAEHUE U3YYEHHbIX
OUBNYECKUX ABNEHUIN NN 3AKOHOMEPHOCTEN N MPUMEHSATb MMEIOLLIMECA 3HAHMA ANA UX o0bbACHEeHUs;

- NMOHMMaATb NPUHLUMNbI AMNCTBUS MALLUMH, NPUOOPOB U TEXHMUYECKUX YCTPOMCTB, YCA0BUA MX Be3onacHoro
NCNO/1b30BaHWs B NOBCEAHEBHOMN KU3HW;

- ICNO/Ib30BaATh MNPU BbIMOAHEHUN YYEOHbIX 3334 Hay4YHO-MOMNYNAPHYIO IUTEPATYPY O GUBNYECKUX ABJIEHUSX,
CnpaBoYHbie MaTepuranbl, pecypcbl MHTEpPHET.

BoInyCKHUK M10ay4UM 803MOXCHOCMb HAYYUMbCA:

0CO3HaBaTb LEHHOCTb HayYHbIX UCCNeA0BaHMIA, POab GU3MKM B paclUMPEHUN NpeacTaBaeHnin 06
OKPYKaloLWEM MUPE U ee BKAAZA, B YNYYLLUEHNE KauecTBa XKU3HMK;
MCNONb30BaTb NPUEMbI MOCTPOEHMA GUINYECKMX MOAENEl, NOUCKa U GOPMYINPOBKMN A,0KA3aTeNbCTB
BbIABUHYTbIX TMMOTE3 U TEOPETUYECKUX BbIBOAOB HAa OCHOBE SMMUPUYECKMN YCTaHOB/IEHHbIX GpaKTOB;
CPaBHMBATb TOYHOCTb U3MEPEHUNA GU3NYECKUX BESINUMH NO BEIMYMHE UX OTHOCUTE/IbHOW NOrPEeLIHOCTH
npv NPoBeAeHUMN MPAMbIX U3SMEPEHUIA;
CaMOCTOATENIbHO NPOBOAMUTbL KOCBEHHbIE U3MEPEHUA U UCCNEA0BAHUA GUIUYECKUX BENUMH
CUCNO/Ib30BaHMEM PA3/IMYHbIX CNOCOH0B N3MEPEHUS PUINYECKUX BENMUMH, BbIBUPATL CpeacTBa
N3MepeHMA C y4eToM HeobXo4MMOMN TOYHOCTU U3MEPEHUIA, 060CHOBbIBATb BbIBOP cnocoba nsmepeHus,
aeKBaTHOro NOCTaB/IEHHOW 3aJa4e, NPOBOAUTb OLLEHKY AOCTOBEPHOCTU NONYYEHHbIX PE3Y/IbTATOB;
BOCNPUHUMATb MHOPMaLMIO GU3MUYECKOTO COAEPKAHNA B HAYYHO-NONYNSPHOW INTepaType m
CpeacTBax MaccoBoi MHGOPMaLMU, KPUTUYECKM OLLEHMBATb NOYYEHHYIO MHOPMaLMIO, aHAIN3UPYS ee
cogeprkaHue 1 gaHHble 06 UCTOYHMKEe MHPOoOpMaLUK;
co34aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHblE CO0bLLEHUA 0 GUBUYECKUX ABNEHUAX HA OCHOBE
HECKONbKUX UCTOYHNKOB MHDOPMALMU, COMPOBOXKAATL BbICTYN/IEHME NPEe3eHTaLMeEN, yunTbIBanA
0CO6EHHOCTM ayAUTOPUN CBEPCTHUKOB.

MexaHuuyecKkue aBneHus

BbinycKHUK Hayvyumcs:

pacno3HaBaTb MeXaHUYECKNE ABNEHMA N OOBACHATb Ha OCHOBE MMEIOLLMXCA 3HAHUMA OCHOBHble
CBOWCTBA MW YCNOBMA NPOTEKAHUA STUX ABNIEHNIN: PaBHOMEPHOE M HEepPaBHOMEPHOE ABUMKEHME,
paBHOMEpPHOE 1 PaBHOYCKOPEHHOE NPAMOIMHENHOE ABUKEHNE, OTHOCUTENIbHOCTb MEXAaHUYECKOro
ABUXKEHUA, cBOBOAHOE NafieHMe Tes, PaBHOMEPHOE ABUXKEHME MO OKPYHKHOCTU, MHEPLLUA,
B3aMMOLENCTBUE TeN, peaKTUBHOE ABUKEHWE, Nepesaya AaBNAeHNA TBEPAbIMU TeTaMU, }KUOKOCTAMM U
rasamu, atmocpepHoe gaBneHune, N1aBaHue Ten, paBHOBECUE TBEPAbIX Te/, UMEIOLLNX 3aKPENIeHHYo
OCb BpalleHuA, KonebaTeNbHOe ABUKEHME, PE30OHAHC, BOJIHOBOE ABUMKEHME (3BYK);

ONMUCbIBATb U3yYEHHble CBOMCTBA TEN U MEXaHUYECKMEe ABNEHUA, UCNONb3YA PU3NYECKME BENNUYNHDI:
nyTb, NepemelLeHne, CKOPOCTb, YCKOpeHUe, nepmnog obpalleHma, macca Tena, NN0THOCTb BELLEeCTBa,
cuna (cuna TAXKeCTH, cuna ynpyroctTu, Cuaa TpeHua), 4aBaeHne, UMNYNbC TeNa, KUHETUYECKAs SHepPrus,
NOTEeHLUMaNbHAA IHEPIUA, MexaHnyeckan paboTta, mexaHnyeckaa mowHocTb, KM npu coseplieHmm
paboTbl C UICNOIb30BAaHMEM NPOCTOr0 MEXaHM3Ma, CUNA TPEHUA, aMNAUTY A, NEPUOL U YacToTa
KonebaHWi, 4MHA BONHbI U CKOPOCTb €€ PacnpoCTPaHEHUSA; NPU ONUCAHUM NPABU/IbBHO TPAKTOBATb
bU3MYECKUIA CMbBICT NCNONb3YEMbIX BEIMYUH, NX 0O03HAYEHUNA U eaUHULBI U3MEPEHUA, HAXOAUTb
bopmynbl, cBA3bIBAKOLWME AAHHYIO GU3MYECKYIO BENUYUHY C APYTMMU BENUYUHAMM, BbIYUCNATD
3HayeHne PU3NYECKOM BENNUYUNHbI;

aHaANM3MPOBATb CBOMCTBA TE/1, MEXAHUYECKME ABEHUA U NPOLECCHI, NCNONb3yA PU3NYECKME 3aKOHDI:
3aKOH COXPaHEHWs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHWUSA, MPUHLMMN CyNneprno3numnm cun (HaxoxaeHue
paBHoaelcTBytowel cunbl), |, Il n 11l 3aKoHbI HblOTOHA, 3aKOH COXpPaHEHUsA MMNY/bca, 3aKOH yKa, 3aKoH
MacKans, 3aKkoH Apxmumeza; Npy 3TOM Pas3inyaTh CIOBECHYO GOPMYNMPOBKY 3aKOHA U ero
MaTeMaATUUYECKOE BblparkeHue;

pa3nnyaTb OCHOBHbIE MPU3HAKN U3YYEHHbIX PUINYECKUX MOAeNel: MaTepmanbHana TOUKa,
MHepuuanbHaa cuctema OTcyeTa;



e pelaTb 334a4M, UCNONb3yA GU3NYECKME 3aKOHbI (3aKOH COXPaAHEHUA SHEPTUU, 3aKOH BCEMUPHOTO
TArOTeHMA, NpMHUMN cynepnosmunm cun, |, Il n Il 3aKoHbl HbtOTOHA, 3aKOH COXpPaHEeHUA MMNYAbCa,
3aKoH yKa, 3aKoH Mackans, 3akoH Apxumeaa) u Gopmyibl, CBA3biBatoWMe GU3MUYECKUE BETNYMHDI
(nyTb, 10 CKOPOCTb, YyCKOPEHWE, Macca Tena, NJI0THOCTb BELLECTBA, CU/1A, AaBNEHNE, UMMY/bC TENa,
KMHETMYECKas SHEePrus, NoTEHUMAbHAA SHEPrnsA, MexaHMn4yeckas paboTa, MexaHMYecKkan MOLLHOCTb,
KMNA npocToro mexaHn3ama, cuna TPeHUs CKONbXKeHUA, KO3GOULMEHT TPEHUA, aMNAMUTYAa, Nepunoa 1
YyacToTa KonebaHui, JAMHA BOHbI M CKOPOCTb €€ PACNPOCTPAHEHUSA): HA OCHOBE aHaNM3a YCN0BUA
33,344 3anNnCbiBaTb KPaTKOE YC0BME, BblAENATb GU3MUYECKME BEIMUNHDI, 3aKOHbI U popMybl,
HeobxoaMmble ANs ee peleHns, NPOBOAUTbL PacyeTbl M OLLEHWBATb PEAIbHOCTb MNOJIY4EHHOIO 3HAaYEHUA
dU3NYECKOM BEINYNHDI.

BoInyCKHUK Moay4um 803MOXCHOCMb HaYy4YUMbCA:
- UCNONb30BATb 3HAHUA O MEXaHMUYECKUX ABIEHUAX B MOBCEAHEBHOM XU3HU anA obecneyeHun
6e3onacHocTM Npu obpalleHnn ¢ npubopamm U TEXHUYECKMMU YCTPOMCTBAMMU, ANA COXPAHEHUA
34,0p0BbA 1 CObBNOAEHMA HOPM 3KO/IOTMYECKOTo NOBEAEHMNSA B OKPYKAlOLWEN cpeae; NPUBOAUTD
NPUMepbl NPAKTUYECKOrO NUCMO/Ib30BaHMA PUINYECKUX 3HAHUIM O MEXAHUYECKUX ABIEHUAX U
d13MYECKMX 3aKOHaX; NPUMEPbI UCNONb30BaHUA BO30OHOBAAEMbIX NCTOYHUKOB SHEPTUM;
3KOJIOFMYECKMX NOCNEeACTBUIM UCCAe0BaHMA KOCMUYECKOro NPOCTPAHCTB;
- pa3nunyaTb rpaHuULLbI NPUMEHUMOCTU GU3NYECKUX 3aKOHOB, MOHMMATb BCEOOLWNI XapaKTep
dyHAAMEHTANbHbIX 3aKOHOB (3aKOH COXPaHEHWUA MeXaHUYeCKON SHEePrnKn, 3aKOH COXPaHEHMA UMNY/bCA,
3aKOH BCEMUPHOIO TATOTEHWUA) M OTPAHUYEHHOCTb MCMNO/Ib30BAHMA YAaCTHbIX 3aKOHOB (3aKOH lNyKa,
Apxumena v ap.);
- HAXOAWUTb aflEKBATHYO NPea/IOKEHHON 3a4a4e PU3NYECKy0 MoAeNb, paspeLlaTb Npobaemy Kak Ha
OCHOBE MMEILLNXCA 3HAHUIM NO MEXaHUKe C UCNO/Ib30BAaHMEM MATEMATUYECKOro annapaTa, Tak U Npu
NOMOLLM METOA0B OLEHKMU.
Tennosble ABNeHUA
BbinycKHUK HayYumcsa:
® pacno3HaBaTb TEMN/I0Bble ABNEHUA U 06BACHATL Ha 6a3e MMeoLMXCA 3HAHUIA OCHOBHbIE
CBOICTBA UN YCNOBUA NPOTEKAHUA 3TUX ABNeHUI: Anddy3ua, uameHeHne obbema Ten npu
HarpeBaHun (oxnaxaeHun), 6onblian CRUMAEMOCTb ra30B, Manan CAUMAEMOCTb KUAKOCTEN U
TBEpAbIX Ten; Ten1080e paBHOBECME, UCNAPEHME, KOHAEHCaLMA, N1aBAeHNe, KpUCTannm3aums,
KMNeHWe, BNAXKHOCTb BO34yXa, Pa3/iMyHble cnocobbl Tensonepeaaym (TenonpoBogHOCTD,
KOHBEKLMA, U3/ly4eHUNE), arperaTHble COCTOAHMUA BELLECTBA, MOMNOLLEHME SHEPTUM NPU
NcNapeHun XMAKOCTU U BblAeNeHne ee Npu KOHA4eHCcauum napa, 3aBUMCMMOCTb TeMnepaTypbl
KMNeHUA OT AaBNEHUA;
®  ONUCbIBaTb U3yYeHHble CBOWCTBA TeN U TENNIOBbIE ABNEHUA, UCMONb3YA GU3MYECKNE BEINYMHDI:
KONIMYECTBO TeN0Tbl, BHYTPEHHAA IHEPrua, TemnepaTypa, yae/bHaa TeENJI0EMKOCTb BELLECTBa,
yAenbHasa TennoTa NnaBneHuns, yaenbHaa TennoTta napoobpasoBaHma, yaenbHasa TennoTa
CropaHua Tonamea, KO3PPMLUMEHT NONE3HOrO AEUCTBUA TENAOBOrO ABUIAaTENA; NPU ONUCAHUMU
NPaBUIbHO TPAKTOBaTb GU3MYECKUIA CMbICA UCMNONb3YEMbIX BEIMUYUH, UX 06O3HAYEHUA U
e4MHULbI U3MEepPEeHUA, HaXoANTb GOPMY /b, CBA3bIBAtOWME AAHHYIO GU3UYECKYIO BEUUYNHY C
APYTMMU BENUYUHAMM, BbIYUCAATL 3HaYeHNe GU3NYECKON BENNYNHDI;
® QHA/IN3MPOBATb CBOMCTBA TEJ1, TEMJIOBbIE ABNEHUA U NPOLLECCHI, UCMONb3YA OCHOBHbIE
NONIOXKEHNA aTOMHO-MONEKY/IAPHOIO y4eHMA O CTPOEHUMN BELLLECTBA M 3aKOH COXPaHeHUA
aHepruu;
® PA3/IMYaTb OCHOBHbIE NPU3HAKM U3YYEeHHbIX GU3NYECKMX MOgEeNen CTPOEHMA ra3oB, KUAKOCTEN
N TBEPAbIX Ten;
® NpMBOAUTb NPUMEPbLI MPAKTUYECKOrO NCNONb30BAaHUA GU3NYECKMX 3HAHWUI O TEMJIOBbIX
ABNEHUAX;
® peLaTb 33434M1, UCNOb3yA 3aKOH COXPAHEHWA SHEPTUM B TENNOBbIX NpoLeccax u Gopmybl,
cBA3bIBaloLWMeE PU3NYECKME BEINYMHDBI (KONNYECTBO TEMNOTLI, TEMMNEPATYPa, YAENbHAA
TEN/I0EMKOCTb BELLECTBA, YAe/1bHaA TeNN0Ta NNaBNeHUsA, yaebHaA TennoTa napoobpasoBaHums,
yAenbHasa TennoTa CropaHuaA Tonanea, KoapdUUMEeHT NONEe3HOro AeNCTBUA TENI0BOTO



ABUraTens): Ha OCHOBE aHaNM3a YC/I0BMA 334341 3aNnCbiBaTb KPATKOE YC0BUE, BbIAENATb
dur3MYECKME BENNYMHDBI, 3aKOHbI U GOPMY/Ibl, HEOBXOAMMbIE A1 €€ peleHns, NPOBOAUTb
pacyeTbl U OLEHUBATb PEaIbHOCTb NOYYEHHOTO 3HaYEHUA PUINYECKOM BETUUYUHDI.

BbinyCcKHUK noay4um 603MOMHOCMb Hay4umeocs:

MCMONb30BaTb 3HAHMA O TEMNJIOBbIX ABJEHUAX B MOBCEAHEBHOM KM3HU A5 obecneyeHns 6e3onacHoCcTH
npv obpaLeHnn ¢ Npubopamm U TEXHUYECKMMM YCTPOMCTBAMU, A5 COXPAHEHUSA 340POBbA U
cobntoaeHNA HOPM 3KONOTMYECKOTO NOBEAEHMUA B OKPY KatoLWEeN cpeae;

NPUBOAUTbL NPUMEPbI SKO/TOFMUYECKUX NOCNeACTBUI paboTbl ABUraTenei BHyTPEHHEero cropaHus,
TENNOBbIX U TMAPOINEKTPOCTAHLUMNA;

pasinyaTh rpaHuLLbl MPUMEHUMOCTN GU3NYECKNX 3aKOHOB, MOHMMaTb BCEOOLLNI XapaKkTep
dyHAAMEHTaNbHbIX GU3NYECKUX 3aKOHOB (3aKOH COXPaHEHMA 3HEPTMM B TEMJIOBbIX NpoL,eccax) n
OrpaHNUYEeHHOCTb UCNONb30BaHMA YACTHbIX 3aKOHOB;

HaXoAMTb a4EeKBaTHYIO NPEeA/IOXKEHHOM 3a4a4e GM3MYECKY0 MoAeNb, pa3pellaTb NpobiemMy Kak Ha
OCHOBE MMELLMXCA 3HAHMI O TEMNOBbIX ABNEHMUAX C UICMOb30BaHMEM MaTeMaTMUECKOro annapaTa, Tak
M NPU MOMOLLM METOA0B OLLEHKMU.

dneKTpuYecKMe U MarH1UTHble ABNEHUA

BbINYCKHUK HayumTca:

-pacno3HaBaTb 3/IEKTPOMArHUTHbIE ABEHUSA M 0OBACHATL HA OCHOBE MMEIOLMXCA 3HAHWN OCHOBHblE CBOMCTBA
WA YCNOBUSA NPOTEKAHMA 3TUX ABJEHWUIN: 1EKTPU3aLLMUSA TeN, B3aUMOLENCTBME 3apsA0B, /IEKTPUYECKUI TOK U ero
AencTBuA (TENI0BOE, XMMMYECKOe, MarHUTHOE), B3aMMOAENCTBUE MarHUTOB, 3/IeKTPOMarHMTHasa UHAYKUuA,
OEeNCTBME MAarHUTHOIO NOJIA Ha MPOBOAHWK C TOKOM M Ha ABUMKYLLYIOCA 3aPAXKEHHYI0 YacTuuy, AeNcTBme
3NEKTPUYECKOro MOJIA Ha 3aPAXKEHHYI0 YacTULYy, /IEKTPOMArHUTHbIE BO/IHbI, NPSIMOJIMHEHOE pacnpocTpaHeHne
CBeTa, OTPa*KeHME U NpesloM/IeEHNe CBETa, ANCTNepCHna CBeTa.

- COCTaB/IATb CXEMbl 3N1EKTPUUYECKUX LLenel ¢ nocnenoBaTe/ibHbIM U NapannesibHbIM COeAMHEHUEM 3/IEMEHTOB,
pasnunyasn ycnoBHble 0603HaUYEHMNS 3/IEMEHTOB 3/IEKTPUYECKUX Lienelt (MCTOYHMK TOKa, KoY, pes3nctop, peocTar,
NIAMMOYKA, amnepmMeTp, BONbTMETP).

-MUCMN0Ib30BaTb ONTUYECKME CXEMbI 417 MOCTPOEHUS M306parKeHUIM B NIOCKOM 3epKasie n cobupatowen InHse.

- OMMCbIBaTb U3Y4YEHHbIE CBOMCTBA TE/ U 3/IEKTPOMArHUTHbIE ABAEHUSA, NCNONb3YA GU3MYECKUE BENUNYNHDI:
3NEKTPUYECKUI 3apsg, CM1a TOKA, SNEKTPUUYECKOE HaMNPsKEeHUE, SNEeKTPUYECKoe CONPOTUBAEHUE, Yae/IbHOe
CONPOTUBAEHUE BELLECTBA, PaboTa 3/IeKTPUYECKOrO NOAS, MOLHOCTb TOKAa, G OKYCHOE PaccTosHUE U ONTUYEecKas
CWNA JINH3bI, CKOPOCTb 3/IEKTPOMArHUTHbIX BOMH, AJ/IMHA BOJIHbI M YAaCTOTa CBETA;

-NpW ONMCaHMM BEPHO TPaKTOBaTb GU3MUYECKNIA CMbICA UCNONb3YEMbIX BENMYMNH, UX 0O03HAYEHUSA U eaMHULBbI
U3MepEeHUn; HaxoanTb GOPMY/ibl, CBA3bIBAOWME AAHHYIO PUINYECKYHO BEIMYUNHY C APYITMMU BEIMYUHAMM.
-aHa/IM3MPOBaTb CBONCTBA Te/l, 3IEKTPOMArHUTHbIE ABNEHMA U NPOLLECChl, UCNOJb3Ys GU3MUYECKUE 3aKOHbI: 3aKOH
COXPaHEHMS 3/IEKTPMUYECKOrO 3apAaa, 3akoH OMa A5 yyacTKa Lenu, 3akoH [xoynsa-/leHua, 3aKoH
NPSAMOAUHENHOTO pacnpoCTPaHEHMA CBETA, 3aKOH OTParKeHUA CBETA, 3aKOH NPesIoMIeHUA CBETA; NPU 3TOM
pasnuyaTb CIOBECHYIO GOPMYIMPOBKY 3aKOHa M €ro MaTeMATUUYECKOE BblparKeHMe.

-NpUBOAUTL MPUMEpPbI MPAKTUYECKOro NCMOJIb30BaHUA GU3MUYECKUX 3HAHUI O 3/TEKTPOMArHUTHbIX ABNEHUAX
-pewaTb 3aZa4u, Ucnobaya Gusnyeckume 3akoHbl (3akoH OmMa ana yyacTKa Lenu, 3akoH xKoyna-JleHua, 3aKoH
NPAMOAUHENHOrO PacnpoCcTpaHeHMA CBETA, 3aKOH OTPayKeHUA CBETa, 3aKOH NpenoMieHns ceeta) u Gopmysbl,
cBA3bIBalOWME PUIMYECKME BEANYMHDI (CU1a TOKA, SNEKTPUUECKOE HaNPsXKeHUe, SNeKTPUUYECKOe CONPOTUB/IEHME,
yAenbHoe conpoTuB/IeHME BeLLLeCTBa, paboTa 3/1EKTPMUUYECKOrO NOASA, MOLLHOCTb TOKa, GOKYCHOE paccTosiHUE U
ONTUYECKan CMU/a IMH3bI, CKOPOCTb 3/IEKTPOMArHUTHbIX BOJIH, I/IMHA BOJIHbI M YacToTa cBeTa, GOpMYyJ/ibl pacyeTa
3N1EKTPUYECKOro CONpPOTUB/IEHMA NPU NOCIEA0BaTE/IbHOM M Napan/iebHOM COeAUHEHMUN NPOBOAHMKOB): Ha
OCHOBE aHaNn3a yC/10BMA 334341 3aNMCcbiBaTb KPaTKOE YCNOBUE, BblAENATb GU3MUYECKUE BETMUNHDI, 3aKOHbI U
dopmynbl, HeobxoauMble ANs ee peleHus, MPOBOANUTL PAcYeTbl M OLEeHUBaTb PeasibHOCTb NONYYEHHOTO
3HayeHnA GU3NYECKOM BESIUUYMHDI.

BbINYCKHUK NOAYYMT BO3MOMKHOCTb HayuYUTbCA:

- UCNONb30BaTb 3HAHMA 06 3/1EeKTPOMarHUTHbIX ABNEHUAX B NOBCEAHEBHOM KU3HU ANs obecneyeHun
6e3onacHOCTM Npu 0bpalleHnn c Npubopamm U TEXHUYECKMMU YCTPOUCTBAMU, ANA COXPAHEHWNS 340POBbSA U
cobnoeHNs HOPM 3KONOMMYECKOro NoBeAeHMA B OKpY:Katollel cpee;

-NpPUBOAUTL NPUMEPbLI BANSHUA 3EKTPOMATHUTHBIX U3/IyYEHU HA KUBbIE OPraHNU3MbI;



- pasnMyaTh rpaHunLbl NPUMEHMMOCTU GU3MUYECKUX 3aKOHOB, MOHMMATb BCeob WK xapaKTep dyHAaMeHTaAbHbIX
3aKOHOB (3aKOH COXPaHEeHWsA 3NEKTPUYECKOrOo 3apAaa) U OrPaHUYEHHOCTb UCMOJIb30BaHUA YaCTHbIX 3aKOHOB
(3akoH Oma pna yyacTKa uenu, 3akoH [xkoynsa-JleHua u ap.);
-MCMNONb30BaATb NPUEMbI NOCTPOEHMA PUINYECKMX MOogeNel, MoNCKa U GOPMYANPOBKUAOKA3ATENLCTB
BbIABUHYTbIX TMNOTE3 U TEOPETUYECKUX BbIBOAOB Ha OCHOBE 3MMNMUPUYECKMN YCTAaHOBNAEHHbIX GAKTOB;
-HAXO4AMUTb afleKBaTHYO NPeaoXKeHHOM 3aa4e GU3NYECKYI0 MoAeNb, pa3peLlaTb Npobiemy Kak Ha OCHOBe
MMEIOLLMXCA 3HAHWIM 06 3NEKTPOMArHUTHBIX ABMIEHMAX C UCMONb30BaHMEM MAaTEMATUYECKOrO annapaTa, Tak U Npu
NOMOLLM METOLOB OLLEHKM.

KBaHTOBbIE ABNEHUA
BbINYCKHUK HayuuTca:
- pacno3HaBaTb KBAHTOBbIE IBAEHUNA N 06BACHATL HA OCHOBE MMEIOLLMXCA 3HAHWI OCHOBHbIE CBOMCTBA MM
YC/IOBUS NPOTEKAHMA 3TUX ABMIEHUN: €CTECTBEHHAA U UCKYCCTBEHHAA PagMOaKTUBHOCTD, A-, B- N Y-U3nyveHus,
BO3HWKHOBEHWE NINHENYATOro CNEeKTPa U3NYyYEeHUs aTOMa;
-OMMUCbIBATb U3yYEHHbIE KBAHTOBbIE ABMEHMA, MCNONb3YA GU3NYECKME BENMUYMHBI: MAaCCOBOEYUC/IO, 3apAL0Boe
4yucno, Nnepuog noaypacnasa, sHeprua GOTOHOB;
-NPW ONMCAHMM NPABUJIbHO TPAKTOBAaTb GUINYECKNIA CMbICA MCNONb3YEMbIX BEIMYUNH, NX 0603HaAYEeHMA U
eAMHULbI U3MepPeHUs; HaxoanTb GopMy/ibl, CBA3bIBAOLLME JAHHYIO GU3UYECKYIO BEJIMYMHY C APYIMMU
BE/IMYNHAMM, BbIYUCNATb 3HAYEHNE GU3MUYECKON BENNYMHDI;
- QHA/IM3MPOBATb KBAaHTOBbIE ABIEHWUSA, NCNO/b3yA GU3MYECKME 3aKOHbI M NOCTY/IATbl: 3aKOH COXPaHEHMA 3HEPruK,
3aKOH COXpPaHEHUSA 3NEKTPUYECKOro 3apaaa, 3aKOH COXPAaHEHUA MAcCOBOMo YMC/a, 3aKOHOMEPHOCTU U3NTYYEHUS U
NorioLWeHMa cBeTa aTOMOM, MPW 3TOM Pa3INYaTh C/I0OBECHYIO GOPMY/IMPOBKY 3aKOHa M ero MaTemaTuyeckoe
Bblpa*KeHWe;
-pa3sinyaTb OCHOBHbIE NPMU3HAKM NJAaHETapPHOM MOoAEe I aTOMa, HYK/IOHHOW MOZENM aTOMHOrO A4Pa;
- NPUBOAUTbL NPUMEPbI NPOSIBAEHUS B NPUPOLE U NPAKTUYECKOro MCMOJIb30BAHUA PagMOaKTUBHOCTU, ALEPHbIX U
TePMOALEPHbIX PeaKL M, CNeKTPabHOro aHaansa.
BbINYCKHUK NOAYYUT BO3MOMKHOCTb Hay4YUTbCA:

MCNO/b30BaTb MNOJIyYEHHbIE 3HAHWUS B NOBCEAHEBHOM KMU3HU NpK 0bpaLLeHMM ¢ Npubopamm U TEXHUYECKMMM
YCTPOMCTBAMM (CYETUMK MOHU3UPYIOLUMX YACTUL, A03UMETP), AN COXPAaHEHMA 340POBbA U COBNOAEHNA HOPM
3KOJIOTMYECKOro NOBEAEHUS B OKPY*KatoLWwen cpese;

-COOTHOCUTb SHEPTUI0 CBA3M aTOMHbIX A4ep € AePeKTOM Macchbl;

- NPUBOAUTb NPUMEPbI BIUAHUSA PAaLMOAKTUBHBIX U3/TYYEHUI HA XKMBble OPraHMU3MbI;

- NOHMMaTb NPUHUMUN AENCTBUS A03MMETPA U PasiMyaTh YC/IOBUA €ro UCMO/Ib30BaHUS;

-NMOHUMATb 3KONOTMYECKMNE NPODBAEMbBI, BOSHUKAIOLLME NPU UCMONb30BAHMM aTOMHbIX 3/1IEKTPOCTaHUNMI, U NYTH
pelueHus aTux npobsiem, NepcneKkTMBbI UCNOb30BaHMA YNPaBAAEMOro TEPMOSAEPHOro CMHTe3a.

dNeMeHTbl aCTpOHOMMUU
BbINYCKHMK HayuuTcs:

-YKasblBaTb Ha3BaHMA NaaHeT COHEYHOM CUCTEMbI; Pa3/InyaTb OCHOBHbIE MPMU3HAKKU CYTOYHOroBpaLLEeHMA
3Be3gHoro Heba, aAsukeHus JlyHbl, CoNHLUA W NaHET OTHOCUTE/IbHO 3Be34; NMOHMMATb Pas/IMuna MexXay
re/IMoLEHTPUYECKON N reoLeHTPUYECKOM cucTeMaMmn M1pa;

BbInyCKHUK MoaAy4um 803MOXHOCMb HAYYUMbCA:

- YKa3blBaTb 06LWMe CBOMCTBA M OTINYMA NJIAHET 3€MHOM rPpynnbl U NNaHET-TUFAHTOB;

- manbixten CoNHEYHOM cnuctemMbl U BOIbLLMX NNAHET;

- NONb30BaTbCA KApTOM 3Be34HOro Heba npu HabaoaeHMAX 3BE3AHOro Heba;

- pasiMyaTb OCHOBHbIE XapaKTEPUCTUKM 3Be3[, (pasmep, LBET, TeMnepaTypa) COOTHOCUTb LiBET 3Be3/bl C ee
TemnepaTtypoi;

-pas3nnyaThb rMNoTesbl O MPOUCXOKAEHUU



Y4yeOHO-TemaTudeckoe nmiiaHuposanue (10 kiacc)

Ne Ha3Banmue Kou-Bo N3 Hux:
n/m | pasgena, TeMbl 4acoB JlabopaTopHbie KoHTposibHble
1 Beenenne 1 —
2 Mexanuka 22 2
3 MoutekynspHasi hu3HKa. 21 1 1
TepmonHaMuka
4 DNeKTpoAMHAMHUKA 21 2
S) Wrorosas koHTpoJsIbHas paboTa 1 —
6 O6o06uIeHNe 2 —
[loBTOpEHNE 2 -
NTOTI'O: 68 5 1
Y4yeOHo-TemaTH4yecKoe anuposanue (11 kiace)
Ne Ha3zBauue Koua-Bo N3 Hux:
n/m | pasgesa, TemMbl 4acoB JaGopaTtopubie | KOHTPOJbHbIE
1 DNeKTpoAMHAMHUKA 11 2
2 KonebaHus 1 BOJIHBI 20 1 1
3 OnTuka 16 4
4 KBanrToBas ¢gusuka 16 1
S) AcTpoHOMUS 4 -
6 [ToBTOpEHME 1 —
NTOTI'O: 68 1
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