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1. NOACHUTE/NIbHAA 3AMNMUCKA.

1.1 Pabouas nporpamma yuyebHoro Kypca «®usumka» gna 10- 11 knaccos MBOY «COLL
Ne6» paspaboTaHa B COOTBETCTBMM CO CNEeAYIOLMMU AOKYMEHTaMM:

*  ®depepanbHblin 3aKoH «06 obpasoBaHun B Poccuiickoit Pepepaumm» ot 29.12.2012 Ne
273-93;

*  ®depepanbHblii rocyaapcTBeHHbIN 06pa3oBaTebHbIN CTaHAAPT OCHOBHOrO 0buero
06pa3oBaHMA, YyTBEPKAEHHOIo NpUKasom MuHUCTepcTBa 06pa3oBaHNA U HayKK PO oT
17 pnekabpa 2010 roaa Ne 1897; (ana 5-6 knaccos)

* (depepanbHblii KOMNOHEHT rocyAapCcTBEHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB obLLero
obpaszoBaHuAa, yTBEPKAEHHbIA NpuKazom MuHuctepcTea obpasoBaHuma Poccuiickoi
depnepauymm «06 yTBEpPKAEHUN PeaepaNbHOr0O KOMMNOHEHTA FroCyAapPCTBEHHbIX
obpasoBaTesbHbIX CTaHAAPTOB HaYabHOro 0bLLero, OCHOBHOro obLero n cpeaHero
(nonHoro) obuiero obpasosaHua» ot 05.03.2004 Ne 1089 B pegakumm ot 31.01.2012
(ana 7-11 (12) knaccos);

*  ®depepanbHbIl NepeyYeHb y4eOHNKOB, PEKOMEHAYEMbIX K UCMOJ/Ib30BAHUIO NP
peanusaumnm UMeLLNX rocy4apCTBEHHYO aKKpeauTaLnio obpasoBaTeibHbIX MPOrpamm
HavyanbHOro obulero, OCHOBHOro oblero, cpegHero obuero obpasoBaHus,
YTBEPKAEHHbIN NpUKazom MuHucTepcTBa ob6pasoBaHns U Hayku Poccuninckon
depepaumm ot 31 mapta 2014 r. N 253" (C m3ameHeHnamM Ha 26 sHBapsa 2016 roaa)

*  YyebHbit naH MBOY «COLL Ne6y»;

MOJTOXKEHUE o paboyen nporpamme yuntens MbOY «COLL Ne6».

1.2 Pabouas nporpamma yyebHoro kypca «dusmka» ana 10-11 knaccoso becneuyeHa
yuyebHO-MmeToAMYECKMM KOMMNIEKTOM aBTopoB MsaKkuwes IE, Byxosues BB, CoTckui
HH.
®usmka. 10- 11 Knacc, - M. lNpoceeleHue.

1.3 AKTyanbHOCTb.

B nporpamme ans crapliei WKoAbl NpesyCMOTPEHO pPa3BUTME BCEX OCHOBHbIX BUAOB
AeATeNbHOCTM, NPeACTaBAEHHbIX B NpOrpaMmax 41a 0oCHOBHOro obuwero o6pasoBaHua. OaHaKo
coaepKaHue nporpammbl ANA MOAHOW LWKOAbl MMeeT 0CO0BeHHOCTH, 0OyCcNOBAEHHbIE KaK
npeaMeTHbIM COAEpP!KaHMEM CUCTEMbI NMOAHOro obuiero obpa3oBaHMA, TakK U BO3PACTHbIMM
0COBEHHOCTAMM yYaLLMXCA.

B cTtapliem noapoctkoBom Bo3pacTe (15-17 neT) BeAyLlyto pob UrpaeT AeAaTe/IbHOCTb NOo
OBNAAEHUNI0O CUCTEMOWM HayuHbIX MOHATUI B KOHTEKCTE NpeaBapuTe/ibHOro npodeccnoHanbHOro
camoonpegeneHua. YcBOEHWE CUCTEMbI Hay4yHbIX MOHATUIA opmMUpyeT TUN MbILNEHNUS,
OPMEHTUPYIOLLMIA NOAPOCTKA HA 06LWEKYNbTYPHbIe 06pa3Libl, HOPMbI, 3Ta/IOHbI B3aUMOLENCTBUA
C OKPYXXAWMM MMPOM, a TaKXKe CTaHOBUTCA MCTOYHMKOM HOBOrO TMMAa MO3HaBaTe/IbHbIX
MHTepecoB (He ToNbKO K daKTam, HO M K 3aKOHOMEpPHOCTAM), cpeacTBOM (GpOpMMPOBaHMUA
MMPOBO33pPEHMA.



Takum o6pas3om, onTMManbHbIM CNOCOOOM pPa3BUTUA MNO3HaBaTe/NIbHOM MOTPEObHOCTH
CTApPLUEKNACCHUKOB ABAAETCA MpPeACTaBNEeHUE COAEP!KaHUA 0Opa3oBaHUSA B BUAE CUCTEMDI
TEOPETUYECKUX MOHATUIA.

MoApPOCTKOBbIA KPU3NUC CBSI3aH C PA3BUTMEM CAaMOCO3HAHWS, YTO BAMAET HA XapaKTep
yyebHOM peATenbHocTU. [nA CTapwux NOAPOCTKOB MO-NMpEeXHeMy aKTyaslbHa YyyebHan
AeATEeNbHOCTb, HAMpaB/eHHass Ha CamopasBUTME M camoobpasoBaHMe. Y HUX MPOAOKAT
pa3BMBaTbCA TeopeTuyeckoe, ¢opmasbHoe U pedNeKCMBHOE MbIlAEeHME, CMOCOOHOCTb
paccyaaTb  TMNOTETUKO-AEeAYKTUBHbIM  cnocobom,  abCTPaKTHO-NOMMYECKMM,  YMeHue
onepupoBaTtb runoTesamu, pedaeKkcna Kak CnocobHOCTb aHanM3MpoBaTb M OLLEHMBaATb
COBCTBEHHbIE MHTE/NIEKTYA/IbHbIE ONepaLmu.

1.4 Uenun n 3apaum Kypca.

Llensamu usyuyeHma ¢puUsnKM B NOIHOW LLUKOIE ABNAIOTCA:

dopmupoBaHme y ob6yyaloWMXCa YMEHUA BUAETb M MNOHMMATb LEHHOCTb 06pasoBaHuA,
3HAYMMOCTb  OM3MYECKOTO 3HAHWA AN  KaXAOro YesloBeKa, He3aBUCMMO OT  ero
npodeccMoHanbHOM AeATeNbHOCTU; YMEHWM pasnmyaTb ¢akTbl M OLEHKM, CpaBHMBaATb
OLEeHOYHble BbIBOAbI, BUAETb WX CBA3b C KPUTEPUAMM OLEHOK W CBA3b KpUTEpueB C
onpeaeneHHoOM CUCTEMOM UeHHocTelr, dopmynmMpoBaTb W  OOOCHOBbLIBATb COOCTBEHHYIO
no3uumio;

dopmurpoBaHue y 06yyatoLWmMxXca LEe0CTHOrO NpeacTaBAeHMA O MUpPe U POAU GU3NKM B CO34aHUMU
COBPEMEHHOM eCTeCTBEHHO-HAYYHON KapTUHbI MUPA; YMEHMA 0O6BACHATL 06BEKTLI M NPOLLECCDI
OKpYyrKatowen AeNCTBUTENbHOCTM — MPUPOAHOM, COLLMANBbHON, KYNbTYPHOM, TEXHUYECKOM cpeapbl,
Mcnosb3ya ANa 3Toro Gmusmnyeckme 3HaHus;

MpuobpeTeHue obyyaloWMMMCA OnbiTa Pa3HOODOPas3HOM AeATe/NbHOCTM, OMbiTa MO3HAHMA WU
CaMOMO3HaHUA; KAOYEBbIX HABbIKOB (KOMMNETEHTHOCTEM), UMEIOLWMX YHUBEPCANbHOE 3HAYEHUe
ANA Pas/IMYHBIX BMAOB AEATENbHOCTU, - HABbIKOB peleHuA Npobnem, MPUHATUA peLleHni,
NMOMCKa, aHaAn3a W 06paboTkM MHPOPMALMKM, KOMMYHWMKATMBHbLIX HABbLIKOB, HABbIKOB
M3MEPEHUN, HaBbIKOB COTpyAHMYecTBa, 3¢PPeKTMBHOro M 6Ge30macHOro MCno/sb30BaHUA
Pa3/INYHbIX TEXHUYECKMX YCTPOICTB;

OBnageHne CUCTEMOM Hay4YHbIX 3HAHMIN 0 GU3NYECKUX CBOMCTBAX OKpYKatoLero mmpa, ob
OCHOBHbIX GU3NYECKMX 3aKOHAX M CNOCOBAX UX MCMOIb30BAHUA B MPAKTUYECKOM KU3HW.

1. 5.06w,an xapaKrepuctuka yuebHoro npeamera.

®du3nKa Kak HayKa o Hambonee ob6LWIMX 3aKOHAX MPUMPOAbI, BbICTYNAA B KayecTse y4yebHOro
npeAmeTa B LWWKOJIE, BHOCUT CYLLECTBEHHbIN BKIAA, B CUCTEMY 3HaHUI 06 OKpy)KatloWwem MUpE.
LWKoNbHbIA KypCc ©M3MKM — cucTeMoobpasylowmii AnA  eCcTeCTBEHHO-HAYYHbIX y4ebHbIX
NpeAMeToB, NOCKO/MbKY (UM3MYECKME 3aKOHbl NEAT B OCHOBE COAEPKAHMA KYpPCOB XMMMUMU,
6uonorumn, reorpapum 1 aCTPOHOMMUMN.

N3yyeHne dM3NKM aBAsETCS HEOBXOAMMbIM He TO/IbKO 414 OB/lafeHNA OCHOBaMM O4HOM
N3 eCTeCTBEHHbIX HaYK, ABNAIOLLENCA KOMNOHEHTOM COBPEMEHHOM Ky/1bTypbl. be3 3HaHuA dn3nKK
B €e MWCTOPMYECKOM pPa3BUTUM YeNOBEK He MOoMMeT UCTopuo GOPMUPOBAHUA  APYruUX
COCTaBNAKOLWMX COBPEMEHHOM KyAbTypbl. WM3yyeHne ¢U3MKM HeobxoaMmo 4esoBeKy AnA
bopMUPOBAHNA MUPOMOHMMAHMA, PA3BUTUA HAay4YHOrO crnocoba mMbllWaeHUA.



Ona peweHus 3aga4y GoOpPMMPOBAHMA OCHOB HAYYHOTO MMPOBO33PEHUS, PaA3BUTUSA
WHTENNEKTYalbHbIX CMOCOBHOCTEM WM MO3HABaTe/NbHbIX MHTEPECOB LWIKO/JbHUKOB B Mpolecce
N3y4eHnn GU3NKM OCHOBHOE BHMMaHMUe cnenyeT yaenatb He nepegaye CyMMbl FOTOBbIX 3HAHUN,
a 3HAKOMCTBY C METOAaMM HAy4YHOro MO3HAHWUA OKPYXKAKLWEro Mmpa, NocTaHOBKe npobnem,
Tpebylowmx OT yYalMXCA CAMOCTOATENIbHOM AeATENbHOCTU MO UX Pa3pELLEHMUIO.

LLeHHOCTHble OPUEHTUPbI COAEPKAHUA NpeaMeTa.

OcHoOBY NO3HaBaTe/IbHbIX LLEHHOCTEM COCTaBAAOT Hay4Hble 3HaHMA, Hay4YHble METOAbl MO3HAHUA,

a UEHHOCTHble OpPUEHTUPLI, GopMUpPyeMbie Yy YyYalLMXCA B MNpoLecce MU3yYyeHUs OU3UKMY,

npoABAAOTCA:

- B npM3HaHMM LEHHOCTM HAaY4YHOTrO 3HAHUA, ero NPaKTUYECKON 3HAYMMOCTU, AOCTOBEPHOCTH;

- B LeHHOCTM PU3NYECKMX METOA0B UCCNEA0BAHUSA }KUBOM U HEXUBOW NPUPOAbI;

- B NOHMMaHWUK CNOKHOCTM M NPOTUBOPEUMBOCTM CaMOro NpoLEecca NO3HaHMA Kak
N3BEYHOTOCTPEMIEHUSA K UCTUHE.

B KauyecTtBe OOBEKTOB LEHHOCTeM Tpyaa M ObiTa BbICTYNAlOT TBOPYECKAs CO3nMpaTesibHas

AeATEeNbHOCTb, 340P0BbIN 06Pa3 *KU3HU, @ LLEHHOCTHbIE OPUEHTUPbI COAEPKAHMUA Kypca GU3MKK

MOTYT PacCMaTpPUBaTbCA Kak popMUpOBaHUE:

- YBaXKMUTE/IbHOTO OTHOLWIEHMA K CO3UAATENIbHOWN, TBOPYECKOMN AeATeIbHOCTMH;

- MoHMaHusa HeobxoaumocTu apdeKkTMBHOro n 6e3onacHOro NCNoNbL30BaHUA
Pa3INYHbIXTEXHUYECKUX YCTPOICTB;

- MoTpebHocTN B 6e3yCNI0BHOM BbINOAHEHUN NPaBMA 6e30NacHOro UCMo/1b30BaHUA BELLLECTB
BNOBCEAHEBHOMW XKU3HW;

- Co3HaTenbHoOro Bbibopa byayuieit npodeccuoHaibHOM AeATENbHOCTY.

Kypc ¢o13nKkM obnagaet BO3MOKHOCTAMU A1Aa GOPMUPOBAHUA KOMMYHUKATUBHbIX LLEHHOCTEN,

OCHOBY KOTOPbIX COCTaBAAOT NpoLecc obLweHns, rpamoTHas peyb, a LEeHHOCTHbIE OPUEHTUPDI

HanpaB/ieHbl Ha BOCNUTAHME Y yYalUmUxca:

- NMpaBWUAbHOIO NCNONb30BaHMUA PUINYECKON TEPMUHONOTUM U CUMBOJIUKMU;

- MoTpebHOCTN BECTM ANANOr, BbICYLWIMBATL MHEHME ONMOHEHTA, Y4acTBOBATb B AUCKYCCUN;-
CnocobHOCTN OTKPBITO BbIPaXKaTb M apPryMeHTMPOBAHO OTCTaMBaTb CBOKD TOUKY 3pEHUA.

1.6 MecTo yyebHOro npeamera B yuebHOM nnaHe.

Mporpamma no ¢pusmke Npu n3y4yeHnn Kypca Ha 6a3oBOM ypOBHE COCTaB/IeHA M3 pacyeTa 1
y4ebHbIN Ya B Heaento (68 y4ebHbIx Yacos 3a 2 roaa, 34 yacos B roa)

CopeprkaHMe  nporpammbl  MOJIHOCTbIO ~ COOTBETCTBYeT TpeboBaHuam  dPegepanbHoro
rocyapcTBeHHOro obpasoBaTeNbHOro cTaHaapTa cpeaHero (noaHoro) obulero obpasoBaHus. B
COOTBETCTBMW C y4eOHbIM NIAHOM Kypcy GU3NKM CTapLuel WKOAbl NpeawecTByeT Kypc Gd13nKu
OCHOBHOW LWKO/bI.

2. MNAHUPYEMDIE PE3Y/IbTATbl OCBOEHMUA YYEBHOIO NPEAMETA
JINYHOCTHbIMM pe3ynbTaTamm obyyeHns pusmke B cpegHen (NOSHOM) WKONE ABNAKOTCA:
pes3ynbTaToB:



B LLEHHOCTHO-OPUEHTUPOBAHHON chepe — YyBCTBO FOPAOCTU 38 POCCUMCKYHO
dU3NYECKYIO HayKy, TYMaHU3M, NMONOXKUTENBHOE OTHOLLEHWE K TPYAY,
LLeneycTpeMneHHoCTb;

B Tpyaosomn chepe — rotToBHOCTb K OCO3HAaHHOMY BblbOpy fanbHenwemn
obpasoBaTeNbHON TPAEKTOPUN;

B no3HaBaTe/ibHOM chepe — yMeHMe ynpaBaATb CBOEW NO3HaBaTE/IbHOMN AeATeIbHOCTbIO.
MeTtanpeameTHbIMM pe3y/ibTaTaMn OCBOEHMSA BbIMYCKHUKaMM NMOJIHOM LWKObI
nporpammbl No puUsmke ABAAOTCA:

Ncnonb3oBaHWe YMEHUI M HaBbIKOB Pa3/INYHbIX BUA0B NO3HaBaTE/IbHOMN AeATEIbHOCTH,
NPUMeEHEeHNEe OCHOBHbIX MeTOA0B NO3HAHUA (CUCTEMHO-UHGOPMALMOHHbI aHaNuU3,
MOAENVPOBAHNE U T.4.) ANA U3YYEHUA PA3INYHBIX CTOPOH OKpY»KatoLlel
AEeNCTBUTENbHOCTY;

Mcnonb3oBaHME OCHOBHbIX MHTENNIEKTYabHbIX onepaumin: popmMmyanpoBaHMe rmnoTes,
aHaNu3 1 CUHTE3, cpaBHeHWe, 0606w eHne, cuctemaTn3aLums, BbisBAEHNE
NPUYNHHOCNEACTBEHHbIX CBA3EN, MOWUCK aHA/0TOB;

YMmeHue reHepupoBaTb naeun u onpeaenatb cpeactsa, Heobxogmmble ana nx
peanusauuu;

YMeHue onpeaenaTtb Lenm u 3a4adun AeateNbHOCTH, BbIbnpaTb cpeacTsa peanmsaumm
uenen n NPUMEHATb UX Ha NPaKTUKE;

Mcnonb3oBaHMe PasINYHbIX MICTOYHUKOB A5 NoayYeHns pusmdyeckon nHobopmaymm,
NOHMMAHME 3aBUCMMOCTU coaepKaHna n Gopmbl NpeacTaBaeHns HGopmaumm ot
uene KOMMyHUKaUUKM U agpecaTa.

MpeameTHble pe3ynbTaTbl 06yueHNa GU3nKe B cpeaHen (NoNHON) WKofe Ha 6a3oBOM ypOBHe
ABNAIOTCA:

1.B no3HaBaTenbHoIi chepe:

AaBaTb onpeaeneHnAa N3y4eHHbIM NOHATUAM,
Ha3blBaTb OCHOBHbIE NMNOJIOXKEHNA U3YHEHHDbIX TGOpMVI n rmnoTes,;

ONUCbLIBATb M AEMOHCTPALMOHHbIE MU CAMOCTOSATE/IbHO NPOBEAEHHbIE 3KCMEPUMEHTDI,
NCNONb3yA ANA 3TOr0 PYCCKUM A3bIK U A3bIK GUSUKU; K -
KnaccuduumpoBaTb U3yYeHHble 0OBEKTbI U ABNEHWUS;

[ienaTb BbIBOAbI M YMO3aKOYEHMA U3 HABNOAEHUM, M3yYeHHbIX GU3NYECKUX
3aKOHOMEPHOCTEeN, NPOrHO3MPOBaTb BO3MOXKHbIE Pe3ybTaTbl;
CTPYKTYPMPOBATb U3YYEHHbI MaTepuarn;

MHTEPNPETUPOBaTb GU3NYECKYIO MHPOPMALMIO, MONYYEHHYIO U3 APYIMX UCTOYHUKOB;

NMPUMEHATb I'IpVI06peTeHHbIe 3HaHWA No ¢M3VIK€ ANnA peweHnAa NpakTn4eCKknx 3agau,
BCTpeYaloWwmnxca B I'IOBCG,EI,HGBHOH KU3HWN, onAa 6e30nacHOro Mcno/sib3oBaHUA BbITOBbIX
TEXHUYECKUX yCTpOIZCTB,

PaunoHaNbHOIo NPMPoO0oNno/ib30BaHUA U OXPaHbl Opr>‘KaI-OLLI,eIZ cpensbl.

2.B LEeHHOCTHO-OPUEHTALMOHHOM cdepe: aHaNM3MPOBaATb M OLLEHMBATb NOCNeACTBUA ANA
OKpyrKatowel cpeapl 6bITOBOM M NPON3BOACTBEHHOM AEATE/NIbHOCTU Ye/I0BEKA, CBA3AHHOM C
MCcnonb3oBaHMEM GU3NYECKMX NMPOLLECCOB.

3.B TpyA0BoOii chepe: camoCcToATENbHO MNNAHUPOBATL U MPOBOAUTL GU3NYECKUIA SKCMEPUMEHT,
cobntogan npasuaa 6esonacHoi paboTbl c 1abopaTopHbIM 060PYAOBaAHMEM;

4.B cpepedpmn3nUeCcKon KynbTypbl: OKa3biBaTb NEPBYIO MOMOLLb NPU TPABMaX, CBA3AHHbIX C
nabopatopHbiM 060pyA0BaHMEM U HbITOBBIMM TEXHUYECKMMW YCTPONCTBAMMU.
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3.COAEPXAHUE YMEBHOTIO KYPCA
®u3umka 10-11 knacc (344 + 344.). I.A. Makuwes, b.6. byxosLeB
e ®U3MKa U MeToAbl HAYYHOro NO3HAHMA.

dur3mKa — HayKa o npupoge. HayyHble MeToAbl NO3HAHWUA OKPYKatoLWEro Mmpa u ux oTan4ms ot
APYrMx MeToAoB No3HaHMA. Poib aKCNepuMeHTa U TEOPUK B NpoLEecce NO3HaHUSA NPUPOAbI.
ModenuposaHue usuyeckux aeaeHuli u npoyeccost. HayyHbie runoTesbl. PU3NYECKME 3aKOHbI.
dusnyeckune Teopun. MPaHUUbI MPUMEHUMOCMU (PU3UYECKUX 30KOHO8 U meopull. MpuHyun
coomeemcmeuA. OCHOBHble 3n1eMeHTbl GU3NYECKOM KAPTUHbBI MUPA.

¢ MlexaHuKa.

MexaHuueckoe asukeHue. MepemeweHme. CKOpocTb. OTHOCUTENBHOCTb MEXAHUYECKOTO
ABUXKeHUsA. YcKopeHue. YpaBHeHUe NPAMOIMHENHOrO PaBHOMEPHOIO 1 PaBHOYCKOPEHHOTO
[BUXKEeHUs. PaBHOMepHOe ABUKEHME NO OKPYHKHOCTU. LleHTpocTpeMuTenbHOe YyCKopeHue.

MpuHUMN oTHOCUTEIbHOCTU annnen. 3aKoHbl AMHAMUKN. 3aKOH BCEMUPHOTO TAroTeHusa. Cuna
TpeHuA. YcnoBus paBHoOBeCUs Ten.

3aKOHbI COXPaHEHMA UMMNYJIbCA U SHEPTUN. MCrOMb308aHUE 30KOHO8 MEXAHUKU 0719 0O6bSCHEHUS
dsuxceHUA HebeCHbIX mesn U 0414 pazsumus KOCMUYecKux uccnedosaHull. [paHuubl
MPUMEHUMOCMU K/dccuYecKol MexaHuKuU.

DAemoHcTpauumm ([). 3aBMCcMMOCTb TpaeKTopum oT Bbibopa cuctembl oTcyéTa. NageHne Ten B
BO3A4yXe M B Bakyyme. fiBneHune nHepumn. CpaBHeHME Macc B3anmoaencTayowmx Ten. Bropoi
3aKOoH HbloToHa. N3mepeHune cnn. ChoxkeHne cma. 3aBUCMMOCTb CUAbl YIIPYTrOCTU OT
aedopmaumn. Cunbl TpeHma. Ycnosua paBHoBecuA Ten. PeakTuBHoe agukeHume. MNepexon,
NOTEHLMANbHOW IHEPTNN B KUHETUYECKYIO M 06paTHO.

JNTabopaTtopHbie paboTbi(/IP). U3mepeHue yckopeHusa ceoboaHoro nageHusa. NsyyeHume
OBUXKEHMA TEN NO OKPYHKHOCTU Nog, 4ENCTBUEM CUJbI TAXKECTU U CUJbI YIIPYTOCTH.

e MoneKkynapHaa ¢usmka. TepmogmuHammkKa.

OCHOBHbI€ MONIOXKEHNA MONEKYNAPHO-KMHETMYECKoN Teopumn (MKT) cTpoeHus BewecTsa u nx
3KcnepumeHTaNbHble AOKa3aTenbcTBa. Konnyectso sewecrtsa. Mogenb ngeanbHoro rasa.
M3onpoueccol B razax. YpaBHeHMe COCTOAHMA naeanbHoro rasa. OcHosHoe ypaBHeHue MKT.
AbBcontoTHaA TemnepaTypa Kak mepa cpefiHe KNHETUYECKOM SHEPTUM TENNOBOTO ABUMKEHUA
yactuu Beuwlectsa. CTpoeHMe M CBOICTBA KUAKOCTEN U TBEPAbIX TEN.

MepBblit 3aKOH TEPMOANHAMMKN U €ro NpUMeHeHue K nsonpotieccam. lTopsadok u xaoc.
Heobpamumocme mensosbix npoyeccos. Tennosble ABUraTeENN M OXPaHa OKPYXKatoLLel cpeapl.

A. MexaHnyeckaa moaenb 6pOyHOBCKOrO ABUXKeHUA. MI3MeHeHMe AaBieHunA rasa ¢
N3MeHeHWeM TemnepaTypbl NP NOCTOAHHOM 06béme. M3meHeHne 06béma rasa ¢
N3MEeHeHNeM TemMnepaTypbl NP NOCTOAHHOM AaBaeHUN. M3meHeHMe 06bEMma rasa ¢
N3MEHEHWEM AaBAEHMA NPU NOCTOAHHOM TemnepaType. KuneHne Boapl NPU NOHUKEHHOM
laBNEeHUN. YCTPOMCTBO NCUXPOMETPA U TMIPOMETPA. ABeHMEe NOBEPXHOCTHOIO HaTAXKEHMUA
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XuAKocTn. Kpuctannmnyeckne n amopoHble tena. O6bEMHbIE MOAENN CTPOEHMA KPUCTANNOB.
Mopgenu TennoBbix gBuUraTene.

NP. OnbiTHaa NnpoBepKa 3aKoHa el-Jltoccaka. MamepeHune BAAXKHOCTM BO34YXa.
* JneKTpoAUHAMMKA.

DNIeMEHTAPHbIN 31IEKTPUYECKUIN 3apas. 3aKOH COXPaHEHUSA 3/IEKTPUYECKOTro 3apsaaa. 3aKoH
KynoHa. HanpAaxEéHHOCTb aneKkTpmuyeckoro nona. MoteHyman. PasHoOCTb NOTEHLUMANOB.
dneKTpuyeckasa EMKOCTb. JHEPrua aNEKTPUYECKOro nons.

INeKTPUYECKUI TOK. 3aKoH OMa ANs NONHOM Lennu. INEKTPUYECKUI TOK B MeTanNax,
3/1eKTPONINTAX, ra3ax U B Bakyyme. MonynposogHUKK. CobCTBEHHasA U NpUMecHas
NPOBOAMMOCTb NONYNPOBOAHNKOB. M0NYNPOBOAHUKOBbLIE NPUBOPBI.

MarHuTHoe none Toka. MarHuTtHaa nHaykuma. Cuna Amnepa. Cuna JlopeHua.
3aKOH 3NeKTPOMArHUTHOM MHAYKUMWN. DHEPIUSA MArHUTHOIO NOASA.

MexaHWYeCcKne 1 3N1eKTPOMArHMUTHbIe KosiebaHus. NepemeHHbI TOK. DNeKTPOMarHMTHoe none.
MexaHUYecKne 1 aNeKTPOMarHMTHble BO/HbI. [eomeTpuryeckasa onTuKa. OnTuyeckme npubopsbl.
BonHoBble cBOMCTBA CBETA. BUAbl 3/1€KTPOMArHUTHBIX U3YYEHUI U UX NPAKTUYECKMe
npumeHeHua.MocTynaT bl CNewnanbHON TEOPUM OTHOCUTENIbHOCTM. 3aKOH B3aMMOCBA3N MacCCbl
N 3HEepruu.

. dnektpomeTp. MPOBOAHMKM B 3/1EKTPUYECKOM Mone. JUINEKTPUKN B SNEKTPUYECKOM NoJie.
JHeprua 3apsAaXeHHOro KoHAeHcaTopa. DeKTponsmepuTenbHble Nnpmubopbl. MarHuTHoe
B3aMmozelncTemne TOKoB. OTKIOHEHWE 31eKTPOHHOTO NyYKa MarHUTHbIM nonem. MarHuTHas
3anuncb 3ByKa. 3aBucMmoctb C MHAYKUMM OT CKOPOCTU U3MEHEHMSA MAarHUTHOTO NOTOKaA.
CB060OAHbIE 3N1EKTPOMArHUTHbIE KonebaHuaA. Ocumnnorpamma nepemeHHoro Toka. FreHepartop
nepemeHHOro Toka. M3nydeHne u NPUEM 3NEKTPOMArHUTHbIX BOAH. OTpaskeHue u
npenomaeHne 3NeKTPOMArHUTHbIX BOMH. MHTepdepeHuma ceeTa. Audpakumsa ceeTa.
MonyyeHWe cnekTpa C NOMOLLbIO NPU3MbI. [oNly4eHne cnekTpa ¢ NOMOLLbH0 ANPPAKLUMOHHOM
pelwéTku. Monspusaums ceeTa. MpAMoMHENHOe pacnpoCcTPaHEHNE, OTPAXKEHNE U
npenomneHune ceeta. ONTuYeckmne Npmbopsl

NP. N3mepeHne 34C v BHYyTPEHHETO CONPOTUBNEHUA UCTOYHMKA TOKA.
M3yyeHMe nocnenoBaTelbHOrO U NapanielbHOro CoeANHEHNN NPOBOAHMKOB.
N3mepeHune yckopeHus cBo60AHOro NageHnsa ¢ NOMOLLbI HUTAHOrO MaATHUKa.
N3mepeHme NoKasaTensa npesomeHnA CTeKkna.

HabntogeHne cniowHOro U AMHEeNYaToro CNeKTPOoB.

HabnwoaeHue nHtepdepeHunm n andpakumm ceeTa.

Onpep,eneHlAe ANNHbI CBETOBOM BOJIHbI.



e dusunka XX Beka. CrpoeHune BceneHHoi. (KBaHToBas pusmnka anemeHTbl actpodpusmku) CTO.
doToadpdeKT. flunomesa lNnaHka o KeaHmMax. YpaBHeHune ¢potoaddeKkta. PoToH.
F'unome3sa de bpolina o 8onHo8bIX c8olicmeax Yacmuy. KopnyckynapHo-80a1Ho80U dyanusm.

MNnaHeTapHaa moaenb atoma. KBaHToOBbIe nocTynatbl bopa. /lasepesl.

CTpoeHne aToMHOro Agpa. AgepHole cunbl. AedeKT maccol M s3Heprua cBasmn aapa. AaepHole
peaKkunn. 3aKoH paduoakmugHoz20 pacrnada. AaepHana aHepreTuka. Bananme noHmnsmnpytowen
paguaunmn Ha Kuneble opraHu3mbl. []o3a UssnyyeHUA. nemeHmapHsie Yacmuybl.
dyHoameHmanbHsle 83aumodelicmaus.

ConHeuHana cuctema. 38€34bl U UCTOYHUKM UX SHepruun. anakTuka. NpocTpaHCcTBeHHbIe
maclTabol Habatogaemol BeceneHHol. CospemeHHble npedcmassieHus o MpoucxoxoeHuu u
sgomoyuu ConHYa u 38é30. CmpoeHue u 380a04yuA BceneHHo.

A. PoToadpdeKT. JInHenuaTble cnekTpbl M3nydeHua. Slazep. CHETYNMK MOHUBMPYIOLLMX YACTULL.

JIP. M3yyeHue TpeKoB 3apAKEHHbIX YacTuL,



4.YYEBHO-TEMATUYECKUIM NNAH 10 KNACC (34u.)

Ne TEMA Bcero NoJ1.P. Ne
K.P.
34 6 7
1] BeBeaeHue 1 -[lasaTtb onpegene
2 | MexaHuKa 15
KnHematuka 5 1 il
MaTepurasibHOM
TOYKMU
- [asaTtb onpeaeneHuna NOHATMAM:
MexXaHM4YecKoe ABUXKeHWe, MaTepuasbHan
TOYKa, Teno oTcyeTa, CMCTEMA KOOPAMHAT,

paBHOMEpPHOE MPAMOIUHENHOE [ABUKEHME
PaBHOYCKOPEHHOE W paBHO3amMead/IeHHO
ABUXKEHUe, paBHOMEpemMeHHOEe ABUXKEHWUE

nepuoanyeckoe (BpallatenbHoe)aABUKEHNE;

-Ucnonb3oBaTtb ona OonucaHm
MEXaHNYeCKOro ABUMKEHUA KUHEMATUYECKM
BE/IMYMNHBI: PAAUYCBEKTOP, MepemelLeHune
nyThb, cpepgHan nyresas CKOpOCTH
MrHOBEHHaA M OTHOCUTE/IbHAaA CKOPOCTb
MFHOBEHHOE U LEHTPOCTPEMMUTENBHO
YCKOpPEHWEe, nepuog, 4acToTa; -Ha3blBaT|
OCHOBHbI€ NOHATUA KNHEMATUKMU;
-Bocnpounssoautb onbiTbl annnea ana
n3yyeHuma ceoboagHOro nageHus Ten,

(%

Py

[~

MnaHupyemble pe3ynbTaTbl YacoB

(B cootBetctBumM ¢ PIOC)

MpegMmeTHble pesynbTaTbl
Wil

HUA NOHATUAM: 6a3oBble

dur3nyeckne BenYmHbI, GU3NYECKUIA
3aKOH, Hay4yHana rmnoTesa, MoAeNb B
dV13MKe 1 MUKpOMUPE, SNEeMEHTAPHasA
yactmua, dyHaameHTabHoe
B3aMmogelncTene;

- HasbiBaTb 6a30Bble pu3mMyeckue
BE/IMYMNHDI, KPaTHbIE N AONbHbIE
e4MHNLbl, OCHOBHblE BUAbI
dyHOaMEHTaIbHbIX B3aMmMoaencTeui. Ux
XapPaKTEePUCTUKM, PaanycC AeNCTBUSA;

- [enatb BbIBOAbI O FpaHMLLAX
NPUMEHUMOCTU GU3NYECKMX TEOPUN, UX
NpPeemcTBEHHOCTH, CYLLECTBOBAHWUU
CBA3EM M 3aBUCUMOCTEN MeXKAY
b13MYECKMMUN BEANYNHAMMU; -
NHTepnpeTnpoBaTb pU3NYECKYIO
MHbOPMaLMIO, MONYYEHHYIO U3 APYIUX
WCTOYHMKOB

OMNMCbIBaTb 3KCNEPUMEHTbI MO
N3MepeHMI0 YCKopeHUsa cBoboaHOro
nafeHus; -aenaTb BbIBOAbI 06
ocobeHHocTAX



OuHamurka 411 - 1a

dTb QNPE

rAeneHud
=T

NOHATHY

cBobogHOro nageHua Ten B BaKyyme 1 B
BO3A4YXE;

-NPUMEHSATb NOJIyYeHHble 3HAHWA B
pelweHnn 3aau.

AM: MRTPpMHHthf;I MHPpuMRﬂhHHH

M HenHepunaabHaAa Td

YKU

cncrema

OTCYET

3, UHEPTHOCTb,

CUNa TAXKECTH, CMNa YNPYrocTun, cuna
HOPMaNbHOM PeaKLnmM onopsbl, CMAa
HaTAXKeHuA. Bec Tena, cnna TpeHua
NOKOA, CK/1a TPEHUSA CKONbXKEHUSA, CUNA
TPEHUA KauyeHus;

-GopmynunpoBaTb 3aKOHbl HbtOTOHa,
NPMHLUMN Cynepno3numnm cu, 3aKoH
BCEMUPHOrO TArOTEHMSA, 3aKOH [yKa;
- OnucobiBaTh onbIT KaBeHguwa no
WU3MEPEHUIO TPABUTALLMOHHOMN
NOCTOAHHOM, OMbIT MO COXPAaHEHWUIO
COCTOAHMA NOKoA (0onbIT,
NoATBEPXKAAIOLLNI 3aKOH MHEepLUMK),
3KCNEPUMEHT N0 U3MEPEHUIO
TPEHUNA CKONbXKEHUS;

- [lenaTb BbIBOAbI O MEXAHU3ME
BO3HUKHOBEHMSA CMbl YNPYrocTH C
NMOMOLLbI MEXaHUYECKOM Moaenm
KpucTanna;

-MporHo3mnpoBaTb BANAHME
HEBEeCOMOCTU Ha noseaeHue
KOCMOHABTOB NPU ANUTENbHbIX
KOCMUYECKUX nonetax; - MpumeHATb
NoJiyYeHHble 3HaHUA AN1A peleHns
3a4au.

3aKoHbI COXpaHeHnA

13

-JaBaTtb onpeaeneHna NoHATUAM:
3aMKHYTas CUCTEMA; PEAKTUBHOE
ABUXKEHME; YCTOMYMBOE, HEYCTOMUYNBOE,
6e3pa3nMyHoe paBHOBECUS;
noTeHUManbHble cubl. KoHcepBaTUBHasA
cuctema, abcontoTHO ynpyrum m
abcontoTHO Heynpyruii yaap;
bM3MYECKMM BEIMYMHAM: MEXaHMYEeCKas
paboTa, MOLHOCTb, SHEPrUS,
noTeHUMabHas, KUHETUYECKaA N NOoIHan
MeXaHWYecKas sHeprus;

- ®opmynnpoBaTb 3aKOHbI
COXPaHEHMS UMMNYNbCA U SHEPTUN C
YYETOM rPaHuUL, UX MPUMEHMMOCTH;

- [enatb BbIBOAbI N YMO3aK/OYEHUSA O
NPeMMyLLLeCTBaX MCMONb30BaHUA




13

3HepreTMYecKoro Noaxoaa Npu peleHum
paga 3a4ay AMHaAMUKK.



13



CeoucTBa TBEeNAbIX 2
Ll g |

1 -agarb onpen
Lo Lt o |

pNeHunda

- OnwucobiBaTb OMbITHI,
WUNNIOCTPUPYIOLLME N3MEHEHME
BHYTPEHHEM 3HepPrum Npm cCoBepLUEHUN
paboTbl;

- [enaTtb BbIBOAbBI O TOM, YTO AABNEHME
anoddysnn asnaetca HeobpaTUMbIM
npoLeccom;

- NpumeHATb NnpnobpeTeHHble 3HAHUA
no TeopuM TENNOBbIX ABUraTENEN ANA
paLMOHabHOTO NPMPOAONO/Ib30BAHUA U
OXpaHbl OKPY»KatoLLel cpesbl.

AOHATUAM: TPI‘I, )-I-(M'l_'lll-(ﬁ{‘Tpl\/‘l Vi

MOJ/IEKYNA, aTOM, «Peq
ra3os.

3/IbHbIN a3y,

HacbIWEHHbIN Nap;

- MNoHMMaTb CMbICA BEUNYNH:
OTHOCUTE/IbHAsA BJIAXKHOCTb,
napumanbHoe AaB/ieHNE;

- HasbiBaTb OCHOBHbIE MOMOXKEHMA U
OCHOBHYO GM3MYECKYIO MOAENb
MOIEKYNAPHO-KMHETUYECKON Teopumn
CTPOEHMUA BELLECTBA;

- KnaccnopumumpoBatb arperaTHble
COCTOSIHUSA BELLLeCTBa;

- XapaKtepusoBaTb U3MEHEHMUE
CTPYKTYpblarperaTHbIX COCTOAHMUM
BellecTBa Npu $as3oBbiX Nepexonax;

INEKTPOANHaAMUKaA

10

DNeKTpOCTaTUKA

13

- [laBaTb onpeaeneHna NOHATUAM:
TOYEYHbIN 3apAg, SNEeKTpPM3aLmsa Ten.
DNeKTpUYEeCKM N30IMPOBAHHAA CUCTEMA
TeN, INEeKTPUYECKOoe noae, TMHUN
HaNPAXEeHHOCTU 3/1EKTPUYECKOro Nnons,
cBOOOAHbIE U CBA3AHHbIE 3apAabl,
nonAapusauma ananekTpuka; dusnyeckmx
BEJINYMH: SNIEKTPUYECKMI 3apAa.
HanpAaXXeHHOCTb 3/1eKTPUYECKOro nons,
OTHOCUTENbHAA AMINEKTPUYECcKas
NPOHMLAEMOCTb Cpeabl;

- dopmynmMpoBaTb 3aKOH COXPAHEHUA
3/IEKTPUYECKOro 3apaga, 3akoH KynoHa,
rpaHMubl X NPUMEHUMOCTH; -
OnucblBaTb A4EMOHCTPALMOHHbIE
3KCNEPUMEHTbI NO 3/1EKTPM3aLUN TEN U
0OBACHATbL UX pe3y/ibTaTbl; ONUCbLIBATb
3KCMEPUMEHT MO U3MEPEHUID
3/IEKTPOEMKOCTM KOHAEHCATOPA; -
NPUMEHATb NOJIyYeHHble 3HaHUA AnA




6€e30MacHOro McnNoab3oBaHMA BbITOBbLIX
nNpubopPOB N TEXHNYECKUX YCTPOMCTB.

3aKOoHbI 3 1 1 - [Oasatb onpeaeneHUA NOHATUAM:

13



NOCTOAHHOTO 3J'IeKTpW—IeCKMl71 TOK, NMOCTOAHHbIN INNEKTPUYECKOTIO SI'IeKTpM‘-IeCKMﬁ

TOK, UCTOUYHWK TOKa,
TOKa

CTOPOHHWE CUJIbl, CBEPXNPOBOAUMOCTD,
AblpKa, nocaegoBaTesibHoe U
napannenbHoe coegnHeHme
NPOBOAHMKOB; GPU3NYECKUM BEAUUYMHAM:
cuna Toka, 34C, conpoTuBiieHne
NPOBOAHMKA, MOLLHOCTb SNEKTPUYECKOTO
TOKa;

- Ob6bACHATb YCN0BUSA CYLLLECTBOBAHMA
3/IeKTPMYECKOrO TOKQ;

- OnucbiBaTb A4EMOHCTPALMOHHDIN
OnMbIT Ha NocneaoBaTebHOE U
napannenbHoe coegnHeHume
NpPOBOAHMKOB. Tennosoe Ageiictane
3/IeKTPMYECKOro TOKa, nepeaady
MOLLLHOCTM OT UCTOYHMKA K NoTpebutento;
CaMOCTOATE/IbHO NPOBEAEHHbIN
3KCNEPUMEHT MO N3MEPEHUID CUbI TOKA
M Hanpsa)KeHMA C NOMOLLbIO amnepmeTpa
M BONbTMETPA;

- Mcnonb3oBaTb 3aKOHbI OMa gna
OJHOPOAHOro NPOBOAHMKA U 3aMKHYTOM
Luenu, 3akoH [koyna-JleHua ona pacyerta
3NEKTPUYECKNX Lene.

DNIEKTPUYECKUI TOK
3NEeKTPOHHOM Teop
conpoTuseHne

3

A1 NPOBd

ANMOCTU

- [NoHMMBTbL OCH

cpenax

10BHbIE€ NMON0XKEHNA B PA3/IMYHbIX

METAaNN0B, KaK 3aBUCUT

METAN/INYECKOro NPOBOAHMKA OT
Temnepartypbl

- Ob6BACHATb YCN0BMA CYLLECTBOBAHUA
9NEKTPUYECKOro TOKa B MmeTannax,
NoaynpoOBOAHMKAX, UAKOCTAX U rasax; -
Ha3biBaTb OCHOBHbIE HOCUTENIN 3aPAJ0B B
MeTannax, }*UOKocTAax,
NnosynpoBOAHMKAX, ra3ax U yCcnoBuA Npu
KOTOPbIX TOK BO3HUKAET; -
dopmynunposatb 3aKoH Papages; -
MPUMeEHATb NONyYEeHHble 3HAHUA ANA
06bACHEHUA ABNEeHMI, Habaogaembix B

nuTor

34

YYEBHO-TEMATUYECKWUIA NNAH 11 K/IACC (34u.)

15




TEMA

Bcer

Ne
neP

MnaHnpyemble pe3ynbTaThbl
(B cootBeTcTtBUM ¢ PIOC)

34

wloxZ

INeKTpoaguHaMUK
a (npoponxenHune)
MarHuTHoe none

20

-[laBaTb onpegeneHma NoOHATUAM:
MarHMTHOe B3ammogenctane. JinHmum
MarHUTHOM MHAYKUMU, OA4HOPOAHOE
MarHuTHoe nosae, CO6CTBEHHAA NHAYKLUMSA;
d13MYECKMM BEIMYMHAM: BEKTOP
MArHUTHOM MHAYKUMMK. Bpalwarowmm
MOMEHT, MarHUTHbIN NOTOK, CMAa amnepa,
cuna JlopeHua, MHAYKTUBHOCTb KOHTYPA,
WHAYKTUMBHOCTb KOHTYpa. MarHuTHan
NPOHULL@EMOCTb Cpeabl;

- dopmynmpoBsaTb NpaBuIo BypaBUmnKa,
NPMHLUMN Cynepno3munum MarHMTHbIX Nonemn
npaBuO NeBOI PYKK, 3aKOH Amnepa; -
onucbiBaTb PyHAAMeEHTaNbHble GU3NYECKUE
onbITbl ApcTeaa n Amnepa; - U3yyatb
OBUXEHUE 3apAKEHHbIX YacTUL, B
MarHMTHOM none;

- UccnepoBaTb MexaHM3m 06pa3oBaHms U
CTPYKTYPY PaANaLMOHHbIX MOACOB 3eM/u,
NPOrHO3MpPoBaTh U aHANM3NPOBATb NX
B/INSIHNE Ha KMU3HEAEeATENbHOCTb B 3€MHbIX
YCNOBUSAX.

DneKkTpomarHeTmsm

-[JasaTb onpeaeneHna NOHATUAM:
3/1EKTPOMArHUTHaA NHAYKUMA,
WHAYKLUMOHHbBIM TOK, CAMOUHAYKUMA, TOKK
3aMblKaHUA N pa3MblKaHUA,
TpaHcdopmaTop; PUIMYECKMM BENNYNHAM:
K03pdMUMeHT TpaHchopmaymm;

- dopmynumposaTtb 3akoH Papagen, Npasuno

NleHua;

- OnucbIBaTb AEMOHCTPALMOHHbIE OMbITbI
dapagen c KaTyLWKoM N NOCTOAHHbIM
MarHMUTOM, iIBIeHMNE 3NEeKTPOMArHMTHOM
MHAOYKUMW;

- MpmMBOANTL NPUMEPLI UCMNONb30BAHMUA
ABNEHUSA 3/IEKTPOMArHUTHON MHAYKLUUN B
COBPEMEHHOW TEXHUKE: AEeTEKTOPE METaNNG
Nno asponopTy, B Noe3ae Ha MarHUTHOM
noayuwke. boitosbix CBY-neyvax, sanmcu n
BOCNPOU3BEAEHNN MHPOPMALMK, A TaKKe B

reHepatopax nepemMeHHOro TokKa.




MexaHunyeckme u 5 Ne 2 2 - [lagaTb onpeaeneHna NOHATUAM: 31IEKTPOMATrHUTHbIE
KonebatenbHoe ABUXKeHWe, cBOb6OAHble KoNebaHUA BbIHYXKAEHHble KonebaHusA,

PEe30HaHC;

MexaHuyeckne un
BOJIHbI, MexXaHun4ec
MeXaHU4YecKan u o€
Nly4, pagmocsBaAsb, m
AJINHA BOJIHbI, MOTOK
MHTEHCUBHOCTb 31€eK

OnTuKa

- OnucbiBaTb MeXaHMYecKne 1
ANEKTPOMArHUTHbIE KonebaHus.

3 3 - [aBaTb onpegeneHna MNOHATUAM: INEKTPOMATHUTHbIE
BOJIHOBOW MpoLecc, NPoA0bHAaA M BOIHbI NonepeYyHasa MeXaHMYecKas BOMHA, 4IMHA

Kaa w
KTpoma
OAYNALLY
aHepruy
TPOMarH

(HUTHaA B
19 U Aem
1, NNOTHO

INEKTPO

UTHOM BO

Ne3,Ne

Ne5,Ne

MarH
OJ1Ha

oayn

NHbI;

CTb N

MUTHaA BOJIHA, MN/OCKOMNONAPU3OBaAHHAA

NNIOCKOCTb MNONApPU3aunmn, GPOHT BOJHbI,
ALMA CUrHaNa; GU3NYECKMM BeNNYMHAM:
DTOKA SHEPTUUN 31EKTPOMArHUTHOM BOJIHBI,

- O6BACHATb 3aBMCMMOCTb MHTEHCUBHOCTU
3NEeKTPOMArHUTHOM BO/IHbI OT PACCTOAHUA
00 UCTOYHUKA M3/Ty4eHMA U ero 4acToTbl; -
OnucbiBaTb MEXaHM3M AaBNEHUA
3/IEKTPOMArHUTHOM BOJIHbI;

- KnaccnduumpoBatb AnManasoHbl 4acToT
CNEKTPa 3/1EKTPOMArHUTHbIX U3y4YEHUN

- laBaTtb onpeaneneHnAa NOHATUNAM:
BTOPUYHbIE 3INNTEKTPOMArHUTHbIE BOJIHbI,
MOHOXPOMATHUYECKAA BOJIHA, KOFrepeHTHbIE
BOJIHbl U NICTOYHUKW, NpOCBEeTN1IEHNE

KBaHTOBasA
dusnkam
3flemMeHTbl acTpodm

AnemMmeHThl 1

14

BUKU

COBbITUIA. DHEPTUS
OTHOCUTENIBHOCTU

- a
ya}

MOKOoA 1

cnef

BaTb ON pp

rena; Teof
ICTBUA U3

UK
HUX;

neneHUa NOHATUAM TOPU3OHT CAEeUMaNbHoM |

-bopmynmpoBaTb NpMHUMN MNoireHca,
3aKOH OTpa*KeHWsA BOJIH, 3aKOH
npenomnaeHus;

-O6DBACHATb KAYECTBEHHO ABNEHUA
OTPaXKeHMA N NpPeoMIeHUA CBETa,
ABNEHME NONHOIO BHYTPEHHErO
oTpaxkeHus; -O nucbiBaTb
OEMOHCTPALMOHHbIE 3KCNEPUMEHTbI MO
Habno4eHUIO ABNEHUI gucnepcum,
uHTepdepeHumn n gudpakummn CBeTa;

- AenaTb BbIBOAbI O PACMONOKEHUMU
ONOPAKLMOHHBIX MUHMMYMOB HA 3KpaHe 3a
OCBEeLLEHHOM LWenbio.

(v}

- dopmynmnposaTb noctynatbl CTO 1

- [lenatb BbIBOA, YTO CKOPOCTb CBETA -

MaKCUMaAbHO BO3MOXKHIA CKOPOCTL

D




POTOHbI

pacnpocTpaHeHua ntoboro
B3aMMOAEeNCTBUS;

- OLEHMBATb IHEPrM0 NOKOA YacTuL,;-
Ob6BACHATb YCNOBUA MPU KOTOPbIX
NPOUCXOANT AHHUTUNALMA U POXKAEHWNE
napbl YyacTumu,

- [laBaTb onpegeneHna NOHATUAM:

$oTO5dPPERT, paboTa BEIXOAa,
$OTO31EKTPOHbI, GOTOTOK,
KOPMYCKYNAPHOBONHOBOW AyasIn3M,
3HEpPreTUYECKU BbiXod, SIHepPreTUYeckui
YypOBEHb. IHEPTUA MOHM3ALMUN,
JIMHEeNYaTbIN CNEKTP, CNOHTaHHOE U
WHAYKLMOHHOE N3NyYeHune, nasep,
WHBEPCHaA HAace/NIeHHOCTb SHePreTUYecKoro
YPOBHSA, MeTacTabuibHOE COCTOAHUE;
-Ha3biBaTb OCHOBHbIE MONOXEHWNA BOJIHOBOM
TEOPWM CBETA, KBAHTOBOM rMMNOTE3bI
lMnaHkKa;

-PopmynunpoBaTb 3aKoHbl GpoTO3dPEKT],
nocTynatbl 6bopa;

-OueHnBaTb A/MHY BOJIHbI Ae bpoiins,
COOTBETCTBYIOLLYIO ABUKEHUIO
9/1EKTPOHA, KUHETUYECKYIO SHEPTUIO
3NeKTpoHa npu poToaddekTe, ANUHY
BOJIHbl CBETA,MCNYCKAaEMOro aTOMOM
BOAOpPOAa; - CpaBHMBATbL M3NyYeHUe
Nnasepa ¢ U3NyYyeHnemM ApYrnx UCTOYHUKOB
cgeTa.

®u3nKa BbICOKMUX
OCHOBE KOTOpbIX 6

MaTb CMbIC/1 SKCMNEPUMEHTOB, Ha :—)Heprm‘/i.

naaHeTapHaa MoAeNb CTPOEHNA aTOMa
3HaTb/NOHMMATb CYLLHOCTb KBAHTOBbIX
nocrynatos bopa

3HaTb M yMeTb ONuUCbIBaTb U O6DBACHATbL
XMMMUYECKoe AeNCTBME CBETA, Ha3zHayYeHue
n npuHUMN  AencTBuA KBAHTOBbIX
reHepaTopoB, /Na3epoB;3HaTb  WUCTOPUIO
PYCCKOM LWKonbl GU3NMKOB U €€ BKAag B

ATOMHOE A[po un
HEeMTPOHHaA moaenb

CO34aHune n ncnosib3oBaHne nasepos

Me MOHATMAM: 3/1eMeHTapHble MPOTOHHO-
bl, PaAMOaKTUBHOCTb, 0--pacnag, B-

pacnag, y-usnyyeHue, UCKyCCTBEHHaA
PaAMOaKTUBHOCTb, TEPMOALEPHDLIN CUHTES,;
dU3NYECKMM BENIMYMHAM: YAe/IbHAsA SHEpPrua
CBA3M, Nepmosa nNoaypacnaaa, akTMBHOCTb




pPaAnOaKTUBHOIO BELLECTBA,
3HEepPreTMYeCcKMin BbiXod AAEPHOM peakLuuy,
K03 PUUMEHT PAa3MHOKEHUA HEMTPOHOB,
KpUTUYECKasa macca, 4,03a NOr/IoWweHHOro
U3y4yeHus;
- O6bACHATb cnocobbl obecneyeHns
6e30nacHOCTU AfepHbIX peeaktopos 1 ASC
- MporHo3npoBaTb KOHTPOINMPYEMbIN
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€CTeCTBEHHbIN pagMaLMOHHbIA POH, a
TaK}Ke paunoHaibHoe
npUpPoOAONoab30BaHME NPU BHEAPEHUN
YTC

CTtpoeHue
BceneHHom

- aBaTb onpeaeneHnsa NoOHATUAM:
acTpodm3amyeckan CTPYKTypa, NnaHeTapHasA
cuUcTema, 3Be3ga, 3Be34HOe CKOMJeHwue,
ranakTMkKM, 3Be3aHoe CKONNeHue,
raNakTUKM, cKonneHue n
CBEpPXCKOM/AeHNe ranakTuk, BceneHHas,
6enbl  KapauK, HENTPOHHaa 3Be3aa,
yepHaa QAblpa, KpUTUYecKaa MNAOTHOCTb
BceneHnHom; - NHTepnpeTnpoBaThb
pe3ynbTaTbl HabnogeHuit Xobbna o
pa3beraHnm ranakTuk;
- KnaccnomumpoBaTb OCHOBHbIE
nepuoabl 3BOIOLUMM BCENEHHOM Nocne
60nbLIOro B3pbIBa;
-npeacTaBuUTb NOCNEA0BaTE/IbHOCTb
06pa3oBaHMA NepPBUYHOrO BELLECTBA BO
BceneHHom;
- O6bACHATb NpoLecc 3BOAOLMU
3Be3/, 06pa3oBaHUA 1 3BOJIIOLUN
ConHeyHoM cucTembl;
-C nomoubto mogenn ®pmamaHa

npeacrtasmnTb BO3MOKHbIE CUEHApPUK
3BOAOUNU BCENEHHON B ﬁyg‘ym‘pm

utor
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