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MoAacHMTenbHasa 3anucka

Mporpamma no cusmke yrnybnéHHoro ypoeHs paspaboTtaHa Ha OCHOBE MOMOXEHWUN 1 Tpe-
BoBaHWin K pesynbTaTaM OCBOEHMS OCHOBHOW obpa3oBaTernibHOW NporpaMmmbl, NPEeACTaBNEHHbIX
B ®PrOC COO, a Takke c y4€ToM hegepanbHon paboyein nporpaMmbl BOCNUTAaHUA U KOHLENLUN
npenogasaHus y4ebHoro npeameTta «dusmka» B obpasoBaTenbHbIX opraHu3aumax Poccuiickoi
depepaumm, peanuayroLmnx OCHOBHblE 0bpasoBaTenbHbIE NPOrpaMmmbl.

MN3yueHune kypca pusunkm yrnybnéHHoro ypoBHS NO3BONSAET peannsosaTh 3agadu npodec-
CMOHanNbHOW OpUEHTaLMK, HanpasfieHo Ha co3faHue ycrnoBun AN NpPOsBlEHUA CBOUX UHTEN-
NeKTyarnbHbIX Y TBOPYECKMX CNIOCOOHOCTEN KaxabiM 0DyyaloLmMmMcs, KOTopble HEOBXOoAUMbI A4S
npoaosmkeHns 0bpas3oBaHUs B opraHM3aumsix npodeccuoHanbHoro 06pa3oBaHuns no pasnuyHbIM
PU3NKO-TEXHNYECKUM N NHXKEHEPHBIM CNELManbHOCTAM.

Mporpamma no dusnke onpeaenseT obsasarenbHoe npegMeTHoe coaep)KaHue, yctaHas-
NMBaEeT PEKOMEHOYEMYIO NOCNeAoBaTENbHOCTL M3YYEeHUs TEM 1 pa3aenos y4ebHoro npegmera
C YYETOM MEXNPEeaMETHbIX U BHYTPUNPEAMETHbIX CBA3EN, NOrvkn y4ebHoro npouecca, Bo3pacT-
HbIX ocobeHHocTen obyyatowmxes. Nporpamma no dusvke faéTt npeacraBneHne o uensx, co-
AepxaHun, obLen ctpaternn obyyeHusi, BOCNUTaHMA U pa3BuTUSA oby4aroLLViXxca cpeacTBamm
yyebHoro npeameTa «®usnka» Ha yrnybnéHHom ypoBHe.

N3yueHne kypca chnsmkm yrinybnéHHoro ypoBHs no3sonseT peanvs3osaTtb 3aga4um npodec-
CMOHaNbHOWN OpMeHTaunuW, HanpaBneHo Ha co3faHue yCroBuUi AN NPOABMEHUA CBOUX UHTEN-
neKTyanbHbIX U TBOPYECKMX CMOCOBHOCTEN KaxkabiM 0by4yatloLwmnmesi, KoTopble HeobxoanMbl ANs
npoaomkeHns obpasoBaHmsa B opraHusauusax npogeccnoHanHbLoro obpasoBaHuns No pasnmnyHbIm
PU3NKO-TEXHUHECKUM U UHXKEHEPHBIM CneunanbHOCTAM.

B ocHoBy kypca ¢u13ukm Ha ypoBHe cpegHero obuiero obpasoBaHus NOMOXeH psaa uaen,
KOTOpbI€ MOXHO paccMaTpuBaTh Kak NPUHLMIMbI €r0 NOCTPOEHUS.

Udesi yenocmHocmu. B cOOTBETCTBUM C HEW KypC SIBMAETCA NOrMYeckn 3aBepLUEHHbIM,
OH COAEPXUT MaTepuan U3 Bcex pasfenoB husvku, BKIOYAET Kak BONPOCHI KIacCUYECKON, Tak
N COBPEMEHHON PU3NKM.

Udesi ceHepanu3ayuu. B cooTBETCTBUU C HEW MaTepmnan Kypca u3nkm oobeanHéH Bo-
Kpyr consmyeckux Teopuin. Begywimm B kypce siBnsieTca hopMmpoBaHue npeacTaBneHui o CTpyk-
TYPHbIX YPOBHAX MaTtepun, BELLECTBE U rnone.

Udesi cymaHumapu3sayuu. EE peanusauma npegnonaraeT Ucnonb3oBaHue rymaHutap-
HOro noTeHuMana U3MYECKON HayKu, OCMbICIIEHUE CBA3W Pa3BUTUSA (DU3UKK C pasBUTMEM 00-
LLIeCTBa, a TaKkKe C MUPOBO33PEHYECKMMU, HPABCTBEHHbLIMI U 3KONOrMYECKUMY npobnemamu.

Udest npuknadHol HanpaeneHHocmu. Kypc dpusumku yrnybnéHHoro ypoBHs npeanona-
raeT 3HaKOMCTBO C LLUMPOKUM KPYrOM TEXHUYECKUX U TEXHONOMMHYECKUX NPUNOXEHUNA N3YHYEHHbIX
TEOopUit U 3aKOHOB. [py 3TOM paccmMaTpuBaKTCst Ha YPOBHE 00LLMX NPeACTaBNEHNA U COBPEMEH-
Hble TEXHUYECKUE YCTPOUCTBA, U TEXHOMOTUN.

Udesi akonoausayuu peanusyeTcs NocpeacTBOM BBEAEHUS 3MIEMEHTOB COAEpXKaHUs,
NOCBSALLEHHbBIX 3KOMOrMyeckum npobnemam COBPEMEHHOCTU, KOTOpbIE CBA3aHbl C pasBUTUEM
TEXHMKN N TEXHONOMNI, a Takke obcyxaeHusa npobnem paumoHarnbHOro NpMpoaononb30BaHNSA U
akonorumyeckon 6esonacHoCTU.

OCHOBHbIMY LensaMn nsyydeHus gusmkm B oblem obpasoBaHumM ABMAKOTCA:

hopMMpOBaHUE NHTEPECA M CTPEMIEHNSI ODYYaIOLLUXCH K HAY4YHOMY U3Y4EeHUIO Npupoabl,
pasBUTUE UX MHTENNEKTYaNbHbIX N TBOPYECKUX CMNOCODHOCTEN;

pas3BuTME NPEACTaBNEHNA O HAy4YHOM MeToAe Mo3HaHus U opMUpoBaHUE uccnegosa-
TENbCKOrO OTHOLLEHMUS K OKPYXatoLLUM ABMNEHUSM;

(hopMMpPOBaAHME HAYYHOrO MUPOBO33PEHMUSA KaK pesynbTarta U3y4eHUs OCHOB CTPOEHUS
Matepuu N yHaaMeHTanbHbIX 3aKOHOB PU3UKY;

hopMupoBaHue yMeHuUii 06bACHATL SBNEHUSI C UCMONb30BaHNEM (PU3NYECKUX 3HAHUI U
Hay4HbIX AOKa3aTenbCTB;



dhopmupoBaHne npeacTaBneHnini o ponu MU3NKN ANSA pasBUTUS OPYTNX eCTEeCTBEHHbIX
HayK, TEXHUKN N TEXHOMOTNNA;

pa3BMTME NpeacTaBneHunii 0 BO3MOXHbIX cdhepax ByayLuei npodeccrnoHanbHoOn aesTenb-
HOCTW, CBSA3aHHbIX C (DU3NKOIA, NOArOTOBKA K AanbHenLeMy oby4YeHnio B 3TOM HanpaBreHuun.

[locTmxeHne aTux Lenein obecneumBaeTcs pelleHnem cnepyrolmx 3agady B npouecce
U3y4eHus Kypca (UK Ha ypoBHe cpefHero obLero obpasosaHus:

npuobpeTeHne cucTeMbl 3HaHMIN 06 0BLLMX PUINHECKMX 3aKOHOMEPHOCTAX, 3aKOHaX, Teo-
PUSAX, BKIOYAs MEXaHWKy, MOMEKYNSPHYO (DU3UKY, SNEKTPOANHAMUKY, KBAaHTOBYIO (PUSNKY U
3NeMeHTbl acTPOU3NKMY;

hopMMpOBaHUE YMEHWii NPUMEHATb TeopeTUYeckne 3HaHuA Ans oObACHEHUA usmnye-
CKIX SIBNEHUN B NpMpoe v ANA NPUHATUA NPaKTUYECKNX PeLLeHiA B MOBCEAHEBHOW XU3HMU;

ocBoeHMne cnocoboB peLleHNs pasnuyHbIX 3ajay C ABHO 3a4aHHON usndeckon moae-
nblo, 3aja4, noapasyMeBaloLLMX CaMoCTosiTeNbHOE co3haHne (PUsnHeckon mMmoaenu, anekeart-
HOW YCNOBUSAM 3afa4yv, B TOM YMcne 3aga4y MHXEHEPHOro Xxapakrepa,

NOHUMaHNEe PU3NYECKUX OCHOB U NPUHLIMMOB AEVCTBUA TEXHUYECKUX YCTPOWCTB U TEXHO-
NOrMYEeCcKNx NpoLIECCOB, UX BIUAHUA Ha OKpYXaloLLlylo cpeay;,

oBnajeHve MeToJamu CaMOCTOATENbHOro MNiaHUPOBaHWA W NpoBeaeHns U3nYecknx
3KCNEPUMEHTOB, aHanns3a n nHTepnpeTaunn nHpopmMaLmmn, onpeaeneHns OCTOBEPHOCTU Nony-
YEHHOro pe3ynbTaTa;

cosflaHue ycrnoBui AN pasBUTUS YMEHWIA NMPOEKTHO-UCCNEenoBaTeNbCKoW, TBOPYECKOW
[EeATenbHOCTU; pasBuThe MHTepeca k cchepam NpodeccnoHanbHoN AeATeNIbHOCTH, CBA3AHHOW C
PU3nKon.

pasBuTME UHTepeca k cdhepaM npodeccMoHanbHoM AeATENbLHOCTU, CBA3AHHON C (hu3u-
KOW.

ObLLee Yn1Ccno YacoB Ans UsydeHns aucuunnmubl — 340 vacos, B 10 knacce - 170 (5 yacos

B Hegenw) , B 11 knacce - 170 (5 4acos B Hegeno).



CopepxaHue yyebHoro npegmeTta
11 knacc

®U3NKA (YT TYBNEHHBIA KYPC)

Paspen 1. nekTtpoaMHamMuka

Tema 1. MarHuTHoe none

B3anmogencTene noCTOSAHHbIX MarHUTOB U NPOBOAHMKOB C TOKOM. MarHuTHoe none. Bek-
TOP MarHUTHOW MHAYKUuK. MpuHUMN cynepno3nummn MarHUTHbIX nonen. Cnnosbie NUHUN.

MarHuTtHoe none npoBoAHMKA C TOKOM (MPAMOro npOBOAHWKA, KaTYyLIKM U KPYroBoro
BuTKa). OnbIT OpcTeqa.

Cwuna Amnepa, eé HanpasneHue u Mogyrb.

Cwvna JlopeHua, eé HanpaBneHne u Moaynb. [BWXEHWE 3apsXKeHHOW YacTuubl B
oAHOpOoAHOM MarHUTHoM none. PaboTa cunbl JlopeHua.

MarHuTHoe none B BewecTse. PeppomarHeTvku, napa- u AuamarHeTuku.

TexHnyeckne yCcTponcTea n TEXHONOrM4Yeckne npoLecchbl: NPUMMeHeHMe NOCTOAHHbIX Mar-
HWTOB, 3MIEKTPOMArHMTOB, TECTEP-MYNbTUMETP, ANeKTpoaBuratens Akobu, yckopuTenu anemex-
TapHbIX YacTul,.

JlabopamopHbie pabomebi

WccnegoBaHme MarHMTHOrO Monisi MOCTOSIHHbIX MarHMToB. MccnegoBaHne CBOUCTB doep-
pOMarHeTUKOB.

WccnepnosaHue genctensi NOCTOAHHOrO MarHuTa Ha pamky ¢ TokoM. Uiamepexne cunsl Am-
nepa.

N3yyeHne 3aBucMMOCTM cunbl AMnepa OT CUsbl TOKaA.

OnpegeneHve MarHMTHON UHAYKLMU HA OCHOBE U3MepeHus cunbl AMnepa.

Tema 2. dneKkTpoMarHUTHaA UHAYKLUSA

ABneHne anekTpoMarHMTHOW MHAYKUMK. MarHnTHbIn notok. 34C nHaykunn. 3akoH anek-
TpomarHuTHon uHaykuum dGapages. Buxpesoe anektpuyeckoe none. Tokn dyko.

OC vHAyKuun B NPpOBOAHMKE, OBUXKYLLEMCS B OQHOPOAHOM MarHUTHOM none. lNpasuno
JleHua.

NHaykTMBHOCTL. KaTyllka MHOAYKTUBHOCTM B LIENU NOCTOAHHOrO ToKa. ABNEeHue caMouH-
aykuun. 34C camonHayKumu.

OHeprua MarHUTHOrO NOSSA KaTYLLUKU C TOKOM. DNEKTPOMarHuTHoe none.

TexHu4eckune ycTpomncTBa U TEXHONOrMYECKUe NPOLIECChI: MHAYKLUMOHHAsA neYb, cConeHoua,
3aluMTa OT INeKTpusauun Ten Npu ABMXEHUN B MarHUTHOM none 3emnu.

JlabopamopHbie pabomei

UccnepoBaHue ABNEHUs anekTpomMarHUTHOW nHaykuuun. OnpeneneHne MHAYKUUN BUXpe-
BOro marHuTHoro nons. iccnegosaHue sBneHnss camonHAayKLUmK.

Cb6opka mogenu anekTpoMarHUTHOrO reHepartopa.

Paspen 2. Koneb6aHus u BOMHbI

Tema 1. MexaHuvyeckue KonebaHus

KonebaTtenbHas cuctema. CBoboaHble konedbaHus.

"apmoHunyeckne konebaHns. KuHematmyeckoe n guHaMmyeckoe onucaHve. JHepretTmye-
CKoe onucaHue (3aKoH COXpaHeHUs MexaHU4eckon aHeprum). BeiBog AMHaAMUYeCcKoro onucaHus
rapMoOHNYECKMX KonebaHuin N3 Nx aHepreTMYecKoro N KNHEMaTN4eCKoro onucaHus.

Amnnutyga u ¢dasa konebaHuii. CeA3b amnnuTyAbl KonebaHUin UCXOAHOW BEMUYUHBI C
aMmnnuTyaamu konebaHum eé CKopocTu U YCKOPEHUS.

lMepuopa n yacTtoTa konebanuii. Nepmnoa manbix cBob6OAHbLIX KoNebaHUn MaTeMaTUYeCcKoro
mMasTHUKa. Neprnoa cBoBoaHbIX KonebaHMin NPYXUHHOrO MasTHUKA.

MoHATHe o 3aTyxatowmnx konebaHusax. BeiHyxaeHHbIe konebaHusa. Pe3oHaHc. Pe3oHaHc-
Has KpuBas. BnuaHue 3aTyxaHus Ha BUA pe3oHaHCHOM KpuBoi. ABTokonebaHus.



TexHnyeckne yCTpoMCTBa M TEXHOMOMMYECKME NPOLIECChl: METPOHOM, Yachl, Kadyenu, my-
3blKanbHble NHCTPYMEHTbI, cerncmorpad.

JlabopamopHbie pabomabi

N3mepeHne nepuopa cBoboaHbIX kKonebaHunini HUTSHOIO 1 NPYXMHHOrOMaATHUKOB. M3y4ye-
HWe 3aKOHOB ABMXEHUA Tena B xoAe konebaHui Ha ynpyrom rnoasece.

MN3yyeHne gBMmKeHNsa HUTAHOro MasTHuUKa. lNpeobpasoBaHne aHeprumn B NPyXMHHOM MasT-
HUKeE.

WccnepnoBaHve ybbiBaHWs amnnuTyabl 3aTyxatwowmx konebavuin. MccnegosaHue BbIHYX-
JEHHbIX konebaHui.

Tema 2. SneKkTpomMarHuTHble KonebaHus

KonebatenbHbii KOHTYp. CBOGOAHBLIE 3NEKTpOMarHuTHble kKonebaHusa B naeanbHOM Kore-
baTenbHoMm KoHType. ®opmyna TomcoHa. CBs3b aMnnuTydbl 3apsfa KoHAeHcaTopa ¢ aMniuTy-
[0 cunbl TOKa B konebaTtenbHOM KOHTYpe.

3aKoH COXpaHeHusi aHeprun B ngeanoHom konebaTenbHOM KOHTYpe.

3aTtyxatoLwme aneKkTpoMarHnuTHole konebaHus. BblHy)XAeHHble 3NeKTPOMarHuTHbIe Kore-
DaHus.

lMepemMeHHbIn TOK. MOLWHOCTb NEpeMEHHOro Toka. AMNNNTYAHOE 1 AeACTBYIOLLEe 3Ha4ve-
HVMe CUIbl TOKa U HanpPsXKeHNsa nNpy pasnuyHon popme 3aBUCUMOCTM NepeMeHHOoro Toka oT Bpe-
MeHMN.

CuHyconganbHbi NepeMeHHbIA TOK. Pe3ancTop, koHgeHcaTop M KaTyLlika MHAYKTUBHOCTHU
B LN CUHycomnaanbHOro nepemMeHHoro Toka. PesoHaHc TokoB. Pe3oHaHC HanpsXXeHun.

WpeanbHbii TpaHcdopmaTtop. NponseoacTBo, nepegaya u notpebneHne anekTpuyeckomn
aHepruum.

OKomnormyeckne puUckM npu NpPoM3BOACTBE 3neKTpoaHeprun. KynbTypa Mcnonb3oBaHus
3MEKTPOIHEPIrUM B NOBCEOHEBHOW XKNU3HMU.

TexHnyeckne ycTponcTBa U TEXHONMOMMYECKME NPOLIECCHI: NEKTPUYECKUA 3BOHOK, reHe-
paTop NePeMEHHOro Toka, NIMHUK dnekTponepeaad.

JlabopamopHbie pabombl

N3yyeHune TpaHcdopmaTopa.

WccnepoBaHne nepemMeHHOro  Toka 4epes nocnefoBaTtenbHO  COeAMHEHHble
KOHAEHCATOop, KaTyLUKy U pe3ncTop.

HabntogeHne anekTpoMarHMTHOro pe3oHaHca.

WccnepgosaHue paboTbl ICTOYHMKOB CBETA B LIENN NEepeMeHHOro Toka.

Tema 3. MexaHuM4YeCKUe U INEKTPOMarHUTHbIE BOJHbI

MexaHu4yeckne BOMHbI, YCNOBUS UX pacnpocTpaHeHus. [lonepeyHblie M npoAosibHbIe
BOMHbI. [lepuof, cCKkoOpoCTb pacnpocTpaHeHUs n AnuHa BosfiHbl. CBOMCTBA MEXaHUYECKUX BOJH:
OoTpaxeHue, NnpenomneHne, HTepdepeHUns n gudpaxkums.

3Byk. CkopocTb 3ByKa. [poMKocTb 3Byka. BbicoTa ToHa. Tembp 3Byka. LLlymoBoe 3arpss-
HEeHMe oKpyXatoLlen cpeabl.

ONeKTpOMarHUTHble  BOSHbI.  YCNOBUS  U3NYYEHUS  INEKTPOMArHUTHbIX  BOJH.

B3auMHas opueHTaums BeKTopoB k£, H,V B 3NeKTPOMarHUTHOW BOJHE.

TBoWiCcTBa 3MEeKTPOMarHUMTHbIX BOSTH: OTpaXXeHne, npenomneHume, nonapusauns, nHrepde-
peHuna n andpakums.

Lkana anekTpoOMarHWTHbIX BOMH. [lpUMEHEeHMe 3NeKTPOMarHUTHbIX BOMH B TEXHUKE
n 6bITy.

MpuHUMNBl paguoceaA3n n TeneBuaeHus. Paguonokaums. QnekTpoMarHuTHoe 3arpsisHe-
HUe OKpYyXXatoLLen cpeabl.

TexHunyeckue yCTponcTea u NpakTu4eCcKoe NpMMEHEHNE: My3blKanbHble UHCTPYMEHThI, pa-
Aap, paguonpuémMHuk, TENEBM30p, aHTeHHa, TenedoH, CBY-neys, ynbTpasBykoBas AnarHocTuka
B TEXHUKE U MEAUNLMNHE.

JTabopamopHbie pabombi

N3y4yeHune napameTpoB 3BYKOBOW BOSIHbI.

N3yyeHune pacnpocTpaHeHnsi 3ByKOBbIX BOMH B 3aMKHYTOM NPOCTPaHCTBE.



Tema 4. OnTuka

MpsiMonuHetHoe pacnpocTpaHeHne cBeTa B 04HOPOoAHON cpeae. Jlydy ceeTa.

To4yeudHbIn MCTOYHUK CBETA.

OTpaxeHne cBeTa. 3akoHbl OTpaxeHus cBeTa. [locTpoeHne wu3obpaxeHuin B
nnockom 3epkane. Ccepudeckne 3epkana.

MpenomneHune ceeTa. 3akoHbl NpenomneHns ceeta. ABCONIOTHLIN NokasaTernb nNpenom-
nexns. OTHOCUTENbHbIN NoKasaTenb npenomneHus. NMocTosHCTBO YacToTbl CBETA U COOTHOLLIE-
HWe ONWH BOSH NpY nepexoae MOHOXPOMaTUYEeCKOro CBeTa Yyepes rpaHuly pasgena aByx ontu-
4YecKkux cpeq.

Xoa ny4yeit B npusme. ncnepcusi ceeta. CrnoxHblii coctas 6enoro ceeTa. Liser.

MonHoe BHyTpeHHee oTpaxeHue. NpeaenbHbIi yron NofHOro BHYTPEHHENO OTPaXeHUs.

CobupatoLyme n paccenBaroLime nuH3bl. ToHKas NuMH3a. POKyCHOE pacCcTositHUE 1 onTuye-
cKkas cuna TOHKOW 5MH3bl. 3aBUCUMMOCTb (DOKYCHOrO pPacCTOSHUSA TOHKOW cdhepuyeckon
NNH3bI OT €€ reoMeTpun N OTHOCUTESNIBHOrO NokasaTens NpefioMneHns.

dopmyna TOHKOM NWH3bI. YBENn4eHne, fasaemoe JIMH30M.



Xopf nyya, npoLuefLlero nMH3y nNoj NPON3BOJIbHbIM YITIOM K €& rnaBHON ONTUYECKON OCH.
MocTpoeHune n3obpaxeHnin TOUKN 1 OTpeska NPSAMOoN B cobnpatoLmx 1 paccemBaroLmnx nmH3ax v
NX cucTemMax.

OnTuyeckne npmnbopsbl. Paspellatowias cnocobHocTb. MNas kak onTnyeckasa cucrema.

Mpenensl NPUMEHNMOCTU reOMETPUYECKO ONTUKMN.

BonHoBas onTtuka. UHTepdepeHumns ceeTa. KorepeHTHble MCTOYHMKN. YCnoBus Habnoae-
HUS MaKCMMYMOB U MUHUMYMOB B UHTEP(PEPEHUNOHHOW KapTUHE OT ABYX KOrepeHTHbIX UCTOY-
HWUKOB. [Mpnmepbl Knaccnyecknx MHTepPEPEHLNOHHBLIX CXEM.

Andpakuma ceeta. JudppakumnoHHas pelwéTka. Ycnosme HabnogeHus rnaBHbIX Makcumy-
MOB Mpu NageHUn MOHOXPOMAaTNYECKOro CBETa Ha ANMPAKUMOHHYIO PELLETKY.

Monspusauus ceeTa.

TexHnyeckne yCTponcTBa 1 TEXHOMNOMMYECKNE NPOLECChI: OYKK, Nyna, nepuckon, poTtoan-
napart, MUKPOCKONM, MPOEKUNOHHbIA annapaT, NPOCBETNEHME ONTUKWN, BONOKOHHAs ONTWUKa, Aw-
dpakuMoHHas peLuéTka.

JTabopamopHbie pabomai

N3mepeHune nokasaTtens npenomneHns crtekna.

WccneposaHne 3aBMCUMOCTU (DOKYCHOrO pacCTOAHNSA OT BellecTBa (Ha npuMmepe Xnakmx
NNH3).

N3mepeHne ¢hoKycHOro pacctosiHusa paccevarowmx nuH3. NonyvyeHne mnsobpaxeHns B
CMCTEeME 13 MIMOCKOro 3epkana v NuH3bl. [NonyyeHne nsobpaxxeHnsa B CUCTEME U3 OBYX NNH3.

KoHcTpynpoBaHue Teneckonmyecknx CUCTeM.

HabnoaeHvne andpakuuun, uHTepdepeHumm 1 nonspusauum ceeTta.

N3yyeHue nonapusaumn ceeTa, OTPAKEHHOrO OT NOBEPXHOCTU AuanekTpuka. N3yyeHune
UHTEpEPEHLMM Na3epHOro N3ny4YeHnst Ha ABYX LUEnNsx.

HabnioaeHvne gucnepcum.

HabniogeHue n uccnegosaHne andpakumoHHoro cnektpa. ismepeHune onuHbl CBETOBOW
BOJSTHbI.

[MonyyeHne cnekTpa wusnydeHuss cBeToAMoAa npu nomowm  AndpPaKkLMOHHOW
PELLETKMN.

Pasaen 3. OcHOBbI cneyuanbHOW TeOPUM OTHOCUTESNILHOCTH

["paHuLbl NPUMEHUMOCTHM KNnaccuyYeckon mexaHuku. MNMocTtynatbl cneynanbHONn Teopun oT-
HOCUTENbLHOCTH.

MpocTpaHcTBEHHO-BpeMeHHON uHTepBan. lNpeobpasosaHus JlopeHua. Ycnosue npuymH-
HoCTU. OTHOCUTENBHOCTb OAHOBPEMEHHOCTU. 3ameaneHne BpEMEHN 1 COKpaLLEHME AJTUHBI.

OHEpPrus u UMNynbC PENATUBUCTCKOM YacTuLbI.

CBA3b Macchbl C 3HEPTMEN N NMMNYIIBCOM PENSTUBUCTCKON YaCTULbl. QHEPTUSI MOKOS.

TexHunyeckune ycTpoincTea n TEXHONOTMYECKUE NPOLIECCHI: CMYTHUKOBbLIE MPUEMHUKM, YCKO-
puTenu 3apsiXXeHHbIX YacTul.

Paspen 4. KeaHtoBas husuka

Tema 1. KopnyckynspHo-BONHOBOMW Ayanu3m

PaBHOoBecHOe TennoBoe nsnyyeHune (n3nyyeHne abcontoTHO YEPHOro Tena). 3akoH cme-
weHus BuHa. N'unoTesa NnaHka o kBaHTax.

®POTOHbI. DHEprua u umnynbc poToHa.

®oToadpdekT. OnbiThl A.l. CTtoneTtoBa. 3akoHbl hoToadpdekTa. YpaBHeHME SMHLWITENHA
ansa potoadppekta. «KpacHas rpaHuua» oTtoaddekTa.

[aBneHne ceBeTa (B YaCTHOCTUW, JaBeHUe cBeTa Ha abCoNTHO nornowjaroLlyo n abco-
NIOTHO OTpaxatoLyto nosepxHocTb). OnbiThl [1.H. Jlebenesa.

BonHoBble cBoiicTBa YacTtuy. BonHbl ge bpounnsa. nuHa BonHbl ae bponns v pasmepsl
obnacTtu nokanusauuu gBUXyLLENCs YacTuubl. KopnyckynsapHo-BonHoBown gyanusm. dudpakums
3M1EKTPOHOB Ha KpucTannax.

Cneunduka uamepeHun B mukpommpe. COOTHOLLEHUS HeonpepenéHHocten [ensen-
Oepra.

TexHunyeckue ycTponcTea U TEXHONOMMYECKNE NPOLECCHI: CNEKTPOMETP, (POTOINEMEHT,



doToaaTUMK, TYHHENbHbIA MUKPOCKOMN, CONHeYHasn 6aTapes, CBETOAMOA.

JlabopamopHbie pabomabi

Wccneposanune cotopesuncropa.

N3amepeHne nocTtosHHOM NMnaHka Ha ocHoBe uccnegoBaHua doToaddekTta. Miccneposa-
HMe 3aBUCMMOCTU CUIbl TOKA Yepes3 CBETOANOA OT HaMNpsXeHUs.

Tema 2. ®usuka atoma

OnbiTbl MO  nMccnegoBaHui  CTpoeHua atoma. [lnaHetapHaa Mmofenb aroma
Pesepdopaa.

Moctynatel bopa. U3nyyeHne n nornoweHne ¢oTOHOB Mpu nepexoge aTtoma c O4HOro
YPOBHS1 3HEPIMUN HA APYrOW.

Buabl cnektpoB. CnekTp ypoBHe aHeprun atoma Bogopoaa. CnoHTaHHOE U BbIHYXAEH-
Hoe nsny4yeHue ceeta. Jlasep.

TexHuYeckne ycTponcTBa U TEXHOMOIMYECKME MPOLIECChI: CNEKTparbHbIA aHanus (cnek-
TPOCKON), nasep, KBaHTOBbIV KOMMbIOTEP.

JlabopamopHbie pabomal

HabniogeHne nuHenyaToro cnekrpa.

WccnepnoBaHne cnektpa paspexeHHOro aTtomapHoro Bogopoda W U3MepeHue
nocTtoaHHon Pnabepra.

Tema 3. ®u3nka aTOMHOro siapa v afieMeHTapHbIX YacTul

HyknoHHas mogenb sapa NenseHbepra—MBaHeHko. 3apsag sgpa. Maccosoe uncno sagpa.
N3oTonsl.

PagnoaktnBHocTb. Anba-pacnag. SNeKTPoHHbIN 1 NO3UTPOHHbLIA beTa-pacnag.

ramma-nsny4deHue.

3akoH paguoakTuBHoro pacnaga. PagnoaktusHble nsotonsl B npupoae. CBOMCTBA MOHU-
3UpYHOLLIEro U3nyyYyeHus. BnusiHue pagnoakTUBHOCTY Ha XuUBble OpraHn3mbl. ECTeCTBEHHbIN hOH
nsnydenus. [losumeTpus.

OHeprusa cBA3N HYKNOHOB B agpe. AaepHble cunbl. [ledekt maccol agpa.

AnepHble peakuun. [leneHue n cuHTes agep. AnepHole peaktopsbl. [Tpobnemsl ynpasnse-
MOro TepMOSiAEPHOr0 CUHTE3a. JKOMOrM4YECKNE acnekTbl Pa3sBUTUS SAEPHON 3HEPTETUKM.

MeToabl peructpaumm n nccneaoBaHus anemMeHTapHbix Yactuy,. PyHaameHTanbHble B3a-
nmoaencTens. bapmoHbl, ME3OHbI U NENTOHbI.

Mpenctasnenue o CtaHaapTHOM moaenu. KBapk-rniooHHas Mmoaernb afpOoHOB.

dusunka 3a npegenamm CtaHgapTHo mogenu. TémHas maTtepusa u TémHas aHeprus. EanH-
CTBO (PU3NYECKOMN KapTUHbI MUpa.

TexHuyeckne ycTponucTBa U TEXHONOMMYECKNE NpoLecchl: JO3UMETP, Kamepa BunbcoHa,
AAEPHbIN peakTop, TEpMOSIAEPHLIN peakTop, aToMHas bomba, marHUTHO- pe3oHaHcHas ToMorpa-
dus.

Pasgen 5. 9neMeHTbI aCTPOHOMUU U acTPOPUIUKN

OT1anbl pas3BuTus actTpoHoMuu. NpuknagHoe ' MUPOBO33PEHYECKOE 3HAYEHME acTPOHO-
Mun. MPUMEHMMOCTbL 3aKOHOB OU3NKKN ANst 0O bACHEHNS NPUPOALI KOCMUYECKNX OOBEKTOB.

MeToabl acTpoHoMUu4ecknx nccnegosaHuii. CoBpeMeHHble ONTUYECKMEe TenecKonsbl, pa-
AnoTeneckonsl, BHeaTMocepHas aCTPOHOMUS.

Bupn 3sé3nHoro Heba. Co3Be3aus, apkue 3B&3abl, NNaHeTbI, UX Bugumoe aAsmxeHue. Con-
HeyHas cuctema.

ConHue. ConHeyHas akTUBHOCTb. VIcToYHMK 3Heprum ConHua v 38€34.

3BE34bl, X OCHOBHbIE XapakTepucTuku. [uarpamma «CnekTpanbHbid Knacc — CBETU-
MOCTb». 3B&34bl rnMaBHOW nocrnegoBaTefnibHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb» NS
3BE3[, rnMaBHOW nocnegoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3Bé3a. CoBpeMeHHble npeacTas-
NeHnst 0 npoucxoxaeHuu u apontouun ConHua n 38€34. JTanbl XXU3HU 3BE3[.

MneuHbin MyTb — Hawa Manaktuka. MNMonoxeHune n asmxeHue ConHua B anakTuke.

Tunwul ranakTuk. Paguoranaktuku v ksasapbl. Yé€pHblie AbIpbl B siApax ranakTuk.

BceneHHas. Pacwmpenune BeceneHnHown. 3akoH Xabbna. PasberaHne ranakTuk.

Teopus bonbLuoro B3pbiBa. PenvkroBoe nsnyyeHue.



MacwwTabHas cTpyktypa BcenenHoit. MeTaranaktvka. HepeluéHHble npobnembi acTpoHo-
MUK,



MnaHupyeMble pe3ynbTaTbl OCBOEHUA y4ebHOro npeameta

OcBoeHune yyebHoro npeameTa «Pusnka» Ha ypoBHe cpeaHero obliero obpaso-
BaHWA (YyrnybneHHbIi ypoBEHb) AOMKHO obecneynTb JOCTUXKEHNE CNeayoLNX JIMYHOCT-
HbIX, MeTanpeaAMeTHbIX N NpeaMeTHbIX obpasoBaTenbHbIX Pe3ynbTaToB.

JIMYHOCTHBbIE PE3YJIbTATDbI

JNI4HOCTHBIE pe3ynbTaTbl OCBOEHMS y4ebHoro npeameta «duanka» OOIKHbI OT-
pakaTb FOTOBHOCTb M CMOCOGHOCTb 0DyYatoLmMxcs pyKkoBOACTBOBATLCHA CPOPMUPOBAH-
HOW BHYTPEHHEN No3numet NMYHOCTM, CUCTEMOW LIEHHOCTHbLIX OpUeHTaLWi, NO3UTUBHbIX
BHYTPEHHUX YOEXOEeHWUA, COOTBETCTBYIOLUNX TPAAULMOHHBIM LIEHHOCTAM POCCUWACKOro
obLecTBa, pacLUMPEHUE XN3HEHHOrO OMbITa U OnblTa AEATENbHOCTU B NpoLecce peanu-
3aLMN OCHOBHbIX HanpaBneHUin BOCNUTaTENbHON AEATENBHOCTA, B TOM YUCIE B YacTu:

1)  rpaxpaHCKOro BOCNUTaHUA:

CchOpPMUPOBAHHOCTb FPaXKAaHCKOW Mo3uumMmn oby4aroLLlerocst Kak akTUBHOro 1 oT-
BETCTBEHHOrO YfieHa poccuickoro obLlecTsa;

NPUHATME TPaAANLIMOHHBIX 0bLLEeYenoBeYECKNX ryMaHUCTUYECKUX N AEMOKpaTHYe-
CKUX LIEHHOCTEWN;

FOTOBHOCTb BECTU COBMECTHYIO A€ATEeNbHOCTb B MHTEpecax rpaxaaHcKoro obtLie-
CTBa, y4acTBOBaTb B CaMoynpaBneHny B 06pasosBaTenbHON opraHnsauunu,

yMeHne B3anMoaencTBoBaTh C COLMANbHbIMW MHCTUTYTaMN B COOTBETCTBUMN C UX
PYHKUNAMU U HA3HAYEHMUEM,

FOTOBHOCTb K 'yMaHWTapHOMN 1 BONIOHTEPCKOWN AeATENbHOCTH,

2) NaTpMoTUYECKOro BOCNMUTaHUSA:

chOPMUPOBAHHOCTb POCCUWACKOW rpaXK4aHCKONW WAEHTUYHOCTW, NaTpuoTU3Ma,
LIEHHOCTHOE OTHOLLIEHWE K FOCYAapCTBEHHbIM CUMBOMNAM, AOCTMXKEHUSAM POCCUACKUX Y4E-
HbIX B 06nacTv pu3nkn n TEXHUKE;

3) AYXOBHO-HPaBCTBEHHOro BOCMUTaHUA:

chOpMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSI, ATUYECKOro NOBEAEHUS; Crocob-
HOCTb OLIEHMBATb CUTYaLMIO U NMPYHUMATb OCO3HAHHbIE PELLEHUS,

OPUEHTUPYSACL HA MOpanbHO-HPABCTBEHHbIE HOPMbI U LEHHOCTW, B TOM 4uCne B
AEATENBbHOCTN YYEHOrO;

OCO3HaHWe NMYHOro BKMaga B NOCTPOEHNE YCTONYMBOro dyayLuero;

4) 3CTEeTUYECKOro BOCNUTAHUS:

3CTETUYECKOE OTHOLLEHME K MUPY, BKIOYAA 3CTETUKY HAaY4YHOro TBOPYECTBA, Npu-
cyuiero hu3nM4ECKon Hayke;

5) TpyAoBoOro BoCnuTaHus:

WHTEpPEC K pasnuyHbiM cdepam NpodeccnoHanbHoW AeATeNbHOCTH, B TOM Yucne
CBA3aHHBLIM C (DU3UKOW U TEXHWUKOW, YMEHWNE COBEpLLATh OCO3HAaHHLIN BbibOp ByayLlen
npodpeccun 1 peanu3oBbiBaTb COOCTBEHHbIE XU3HEHHbIE MNaHbl;

FOTOBHOCTb U CMOCOBHOCTb K 00pa3oBaHuio U caMoobpasoBaHuio B obnactu gu-
3UKN Ha NPOTSXKEHUN BCEW XKU3HU;

6) 3KONIOrM4YecKoro BOCNUTaHMUA:

CchOPMUPOBAHHOCTL IKONOrMYECKOW KynbTypbl, OCO3HaHWe rnobanbHoro xapak-
Tepa aKonornyeckux npobnem;

nnaHupoBaHWE U OCYLLECTBIIEHUE LENCTBUMA B OKPYXaloLlen cpede Ha OCHOBe
3HaHUS Lenen yCToMYMBOro pasBuTus YenoBe4vecTsa;

PaclnpeHue onbiTa AeATENBHOCTU 3KOMOrMYECKON HanpaBneHHOCTU Ha OCHOBE
UMEKLLMNXCSA 3HAHWIK No pusunke;

7) LeHHOCTU Hay4YHOro NO3HaHUA:

CPOPMUPOBAHHOCTE  MUPOBO33PEHUSI, COOTBETCTBYIOLIErO  COBPEMEHHOMY
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YPOBHIO pa3BuTNs U3nN4ECKOn Hayku;

OCO3HaHWE LEHHOCTM Hay4HOW OeATEeNbHOCTU, TOTOBHOCTb B MPOLIECCE U3YHEHNS
PU3NKN OCYLLECTBNSATb MPOEKTHYIO W WCCNEAOoBaTENbCKylo AEATEeNbHOCTE MHAMBUAY-
anbHO U B rpynne.

METAMPEOMETHbIE PE3YJIbTATDbI

Moz3HaBaTenbHbLIE YHUBepcanbHble y4eOHble AeHCTBUA

Ba3oBble noruyeckue OENCTBUA:

camocTosiTenbHO hOpMynMpoBaTh U akTyanuavmposaTb npobrnemy, paccmartpu-
BaTb €€ BCECTOPOHHE,;

onpeaensTb Uenu AesTenbHOCTH, 3adaBaTte NapameTpbl U KpUTepum nx AOCTKE-
HWS; BbISIBMSTH 3aKOHOMEPHOCTY 1 MPOTMBOPEUMS B paccmMaTpuBaembix PranyHeckmx

ABNEHUAX;

paspabaTbiBaTb NNaH peLueHns Nnpobnembl ¢ y4€TOM aHanusa UMEILLMXCS  Ma-
TepuanbHbIX U HemaTepuarnbHbIX PECypCOB;

BHOCUTb KOPPEKTUBbLI B AEATENBHOCTb, OLIEHNBATL COOTBETCTBME PE3YNbTATOB Lie-
NAM, OLEHMBaTb PUCKN NOCNEACTBUA AEATENBHOCTH,

KOOPAMHMPOBATL W BbIMONHATL paboTy B YCNOBUSAX peanbHOro, BUPTyanbHOro K
KOMOVHMPOBAHHOrO B3aMMOAENCTBNS,

pa3BuBaTb KpeaTVBHOE MbILLIEHNE NPY PELUEHNN XXN3HEHHbIX npobnem.

Ba3oBble uccrnepgosaTenbckue AeUCTBUA:

BNafeTb HayyHOW TEepMWHONOrMen,  KI4YeBbiMM  MOHATUAMU U Me-
TogaMu on3n4EeCKOn Hayku;

BnageTb HaBblkaMu  y4eBHO-UCCreaoBaTEeNbCKOA M MPOEKTHOW  Aes-
TenbHOCTM B 06nactu uankM, cnocobHOCTbIO U FOTOBHOCTbIO K CaMOCTOATENIbHOMY
NOMCKY METOLO0B PELUEHUsI 3afa4 PU3NYECKOro CoAepXKaHUs, MPUMEHEHWUIO Pa3NNYHbIX
METO[0B NO3HAHWUS;

BrnageTb BUAaMU AeATENbHOCTM NO NOMy4eHU0 HOBOrO 3HAHUSA, €ro UHTepnpeTa-
LuM, NpeobpasoBaHMIo U MPUMEHEHWIO B Pa3NMyHbIX y4EOHbIX CUTyaLusX, B TOM Yucne
npv co3aaHnm y4ebHbIX NPOEKTOB B 06M1acTut onu3mnKku;

BbISBMNATb NMPUYMHHO-CIEACTBEHHbIE CBA3WM U aKTyanusvposaTb 3adadqy, BblABU-
raTb rMNOTE3Yy €€ peLUeHNsl, HAXOAUTb apryMeHTbl AN foKkasaTenbCcTBa CBOUX yTBEPX/Ae-
HWI, 3a4aBaTb NapameTpbl U KPUTEPUN PELLIEHUS;

aHanW3aupoBaTh MOoJlyYEHHbIE B XOA€E PeLUeHUs 3aaayn pesynbTaTbl, KpUTUHeCKu
oLUeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHME B HOBbLIX YCINOBUAX;

CTaBWUTb U OpPMynMpoBaTh COBCTBEHHbIE 3a4a4n B 0Opa3oBaTenbHON AesTenb-
HOCTUW, B TOM YUCNE NpU U3ydeHUN PU3NKHY;

[aBaTb OLIEHKY HOBbIM CUTyaLMUsM, OLIEHUBATL NPUOBPETEHHEI OMbIT;

YMETb NEPEHOCUTL 3HAHUA NO PU3UKE B NPAKTUHECKYIO obnacTb XusHepesTenb-
HOCTW;

yMEeTb MHTErpupoBaTh 3HaHUSA U3 pasHblX NPeAMETHbIX obnacTtel; BblaBuUraTb HO-
Bbl€ UAewn, npeanaratb opuriHanbHble NOAXOoAbl U PeLLeHUs; CTaBuUTb npobnemsl 1 3a-
[Aadn, gonyckatwume anbTepHaTUBHbIE PELLEHNS.

Pa6oTta ¢ uHcpopmaumen:

BMafeTb HaBblkaMW MOMy4YeHUs wHdopmaLum  pU3MYECcKoro cohepxaHus
M3 UCTOYHMKOB PasHbIX TUMOB, CAMOCTOATENbHO OCYLUECTBNATL MOUCK, aHanus, cucre-
MaTU3aLMIo U MHTepNpeTaLuio MHAOPMAaLIMU PasnUYHbIX BULOB 1 POpM NPeACTaBNEHNS;

oLeHuBaTb AOCTOBEPHOCTb MHAOPMALIUK;

MCNOMb30BaTh CPEACTBA UHPOPMALIMOHHBIX U KOMMYHUKALIMOHHbIX TEXHOMOTNN B
peLleHUN  KOTHUTUBHbIX, KOMMYHWKATMBHbIX W OpraHuM3auuoHHbix  3aAa4 C
cobnoeHvem TpeboBaHNin IPrOHOMUKMN, TEXHUKN BE30NacHOCTH, TMrMEHbI, pecypcocbe-
PEXEHNSA, NPABOBbIX 1 3TUYECKUX HOPM, HOPM NH(OPMALIMOHHON ©es3onacHocTy;
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co3faBaTb TEKCTbl (PM3NYECKOTO COAEPXKaHMA B PasnnyHbIX hopmMaTax ¢ y4ETOM
Ha3Ha4YeHns HopMaLMn 1 LeneBor ayantopum, Beibmpas onTumansHyo popmy npea-
CTaBNEHUA 1 BU3yanusauumu.

KoMMyHMKaTUBHbIe yHUBepcanbHble y4ebHble AeACTBUA:

OCYLLECTBNATL OOLLUEeHNe Ha ypokax pu3nkn 1 BO BHE YPOUHOW AEATENIbHOCTY;
pacno3HasaTh NPEAMNOChINKMA KOH(UKTHBIX CUTYaLMIA N CMArYaTh KOHMNUKTbI, pasBép-
HYTO W NOTMYHO M3naraTb CBOK TOYKY 3pEHUS C UCMOSMb30BaAHNEM S3bIKOBbIX

CPEAcCTB;

MOHMMAaTb 1 UCMONb30BaTb NPEUMYLLIECTBA KOMaHAHON U MHAWBUAYaNbHOW pa-
60TbI; BbIOUPATL TEMATUKY Y METOAbI COBMECTHbIX AENCTBMIA C YH4ETOM OBLUUX NHTEPE-
COB,

1 BO3MOXHOCTEN KaXXaoro YreHa KonnekTuaa,;

NPUHMMATbL UEeNn COBMECTHOW AeATEeNbHOCTU, OpraHn3oBbiBaTb M KOOPAUHWUPO-
BaTb AEWCTBUA MO €€ JOCTUXKEHWUIO: COCTaBNAThL NnaH AeNCTBUWA, pacnpeaensaTb ponu ¢
YyYETOM MHEHUIA yHaCTHUKOB, 06CyXaaTb pe3ynbTaTel COBMECTHON paboTsl,

oLeHMBaTb KaYeCTBO CBOEro BKMada M KaXaoro y4acTHvKa KoMaHabl B 00LLni pe-
3ynbTaT No paspaboTaHHbIM KpUTEPUSAM;

npeanaraTb HOBblE NPOEKTbI, OLleHNBaTb UAEN C NO3NLUN HOBU3HbI, OPUTMHaNbHO-
CTW, NPAKTUYECKON 3HAYMMOCTH;

OCYLLECTBNATb NO3UTUBHOE CTpaTErMyeckoe noseieHne B pasnnyHblX CUTyauumsx,
NPosIBNATL TBOPYECTBO M BoOOpaxeHue, ObiTb MHULNATUBHBIM.

PerynatTuBHble yHUBepcanbHble y4ebHble AeUCTBUA

CamoopraHusaums:

CaMOCTOSATENbHO OCYLLUECTBNATL NO3HABATENbHYIO AeATeNbHOCTb B obnacTtu du-
3VKM 1 aCTPOHOMMMU, BbISIBNATL NPoGneMbl, CTaBUTb U popMynmMpoBaTb COBCTBEHHbIE
3agayu;

CaMOCTOSATENBHO COCTaBNATb NaH peLUeHNa pacyYETHbIX U Ka4EeCTBEHHbIX 3aaau,
nfaH BbINOMHEHWSI NPAKTUHYECKON paboTbl C YYETOM UMEIOLLMXCH PECYPCOB, CODCTBEH-
HbIX BO3MOXHOCTEN N NpeanoyYTEHUN;

AaBaTb OLEHKY HOBbIM CUTyaLMAM,;

pacLUMPATL PaMKU y4eBOHOro npeaMeTa Ha OCHOBE MNUYHbIX NPEeANoYTEHUN;

[Jenatb 0CO3HaHHbIN BLIOOP, apryMeHTMpoBaTb ero, 6bpaTe Ha ceba OTBETCTBEH-
HOCTb 3a peLueHue;

oL€eHUBaTb NPUOBPETEHHBIN OrMbIT;

cnocobcTBoBaTh (POPMUPOBAHUIO U NPOABMEHUIO 3pyAULMM B 0Bnactn gusnku,
MOCTOSIHHO NOBbILIATL CBOV 00pasoBaTENbHbIN U KYNbTYPHbLIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLMUOHASNIbHbLIW UHTESNNEKT:

faBaTb OLEHKYy HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBbI B [Aesd-
TENbHOCTb, OLIEHNBATb COOTBETCTBME PE3YNbTATOB LIENAM;

BNaAeTb HaBblKamMun No3HaBaTeNbHOW pednekcnumn Kak 0Co3HaHUsa coBepLUaeMblX
[EeNCTBUIA U MbICITUTENbHbLIX NPOLECCOB, UX PE3YNbTaTOB Y OCHOBAHWIA;

“Cnornb3oBaTh NPUEMbI pednekcun Ons OLUEHKMU cuTyaumu, Bblbopa BEpHOro pe-
LEeHUS;

YMETb OLEHNBATb PUCKN U CBOEBPEMEHHO NMPUHMMATbL PELLEHUS MO NX CHUXEHUIO;
NMPUHUMATb MOTMBbI U apryMeHTbI APYrnX Npu aHanuae pes3ynbTaToB AeATeNIbHOCTU; Npu-
HUMaTb cebsi, NOHMMasa CBOWM HELOCTATKU U JOCTOMHCTBA,

NPUHUMATbL MOTUBLI U APryMEHTbI APYrMX Npyu aHanuse pesynbTtatoB AeATENbHO-
CTU; NPU3HaBaTb CBOE NPaBo W NPaBo APYrMx Ha oLMOKuN.

B npouecce OOCTMXKEHUS JNIUYHOCTHBIX PEe3ynbTaTOB OCBOEHUA MNPOrpaMmbl
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no cusmnke ANs ypoBHS cpeaHero obLuero obpasosaHns y 00y4aloLLMXca COBEPLUEHCTBY-
eTCS SMOLVOHANbHbIA UHTENMEKT, NpeanonaraoLwmii cpopmMrpoBaHHOCTD!

CaMOCO3HaHWS, BKIIOYAIOLLEro CnocobHOCTb MOHMMaTb CBOE dMOLMOHanbHoe co-
CTOSIHVE, BUAETb HanpaBrieHns pa3BUTUA COOCTBEHHOW amouuoHanbHomn cdepsl, bbITb
yBepeHHbIM B cebe;

caMoperynupoBaHusl, BKMIOYAOLLEro CamMOKOHTPOIIb, YMEHUE NpUHAMaTL OTBET-
CTBEHHOCTb 3a CBO& rnoBefeHune, cnocobHOCTb afanTupoBaTbCs K 3MOLMOHANbHBIM 13-
MEHEHUSM 1 NPOABNATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLMW, BKNIOYAKOLWEN CTpEeMIieHne K AOCTWXEHWIO Lenn u
ycrnexy, onTUMU3M, UHULMATUBHOCTb, YMEHNE AeACTBOBATb, MCXOASA U3 CBONX BOSMOX-
HOCTEW;

aMnaTum, BKMYaloLen cnocobHOCTb NOHMMAaTb 3MOLIMOHarNbHOE COCTOAHNE ApY-
[VX, Y4UTBLIBATb €70 NPY OCYLLECTBIEHNN OBLLIEHNS, CTIOCOOHOCTL K COYYBCTBUIO 1 cone-
peX1BaHuIO;

coumanbHbIX HaBbIKOB, BKITHOYAMOLWMX CMOCODHOCTE BbICTpaWBaTb OTHOLLEHWA
C ApYruMu noabMu, 3a60TUTLCS, NPOSABNATL UHTEPEC U paspeluaTb KOHMIUKTBI.

NMPEOMETHbIE PE3YIIbTATDI

K koHLy oOy4eHns B 11 knacce npeameTHble pe3ynbTaTbl Ha yrnybneHHom ypoBHe
[OMMKHbI OTPaXKaTb CHOPMUPOBAHHOCTb Y 0ByHaOLMXCH YMEHWIA:

NOHMMATb POrb OU3MKN B SKOHOMUYECKOI, TEXHONOMMYECKON, counanbHON 1 aTn-
yeckoit cipepax AeATEnNbHOCTY YenoBeka, pornb ¥ MEeCTo PU3NKN B COBPEMEHHOMN Hay4-
HOI1 KapTUHE MUpa, POfb aCTPOHOMMWM B NPAKTUHECKON AeSATeNbHOCTU YeroBeka n Aasb-
HeWLIEM HayYHO-TEXHUYECKOM PasBUTUW, 3HAYEHME OMMCaTenbHON, cuCTeMaTU3NpYto-
e, OGbACHUTENBHOI 1 NPOrHOCTUYECKON (PYHKLNIA PU3NHECKON TEOpUN — 3NEKTPOAU-
HaMUKM, CNeLMarbHON TEOPUI OTHOCUTENBHOCTY, KBAHTOBOW (hU3UKN, POIb dusunyeckon
Teopun B (POPMUPOBAHUN NPeLCTaBNEHNA O PU3NYECKOW KapTUHE MUpa, MECTo dounsu-
YeCKOM KapTUHbI MUpa B O6LLEM psy COBPEMEHHbIX eCTECTBEHHO-Hay1HbIX NpeAcTaB-
NeHnn o Npupoae;

pasnuyaTb YCroBusi IPUMEHUMOCTU MoAenen n3nyecknx Ten n npoueccos (sB-
NEHWIA): 0OHOPOLHOE 3MEeKTPUYECKoe N OQHOPOAHOE MarHUTHOE Mons, rapMoHU4eckne
konebaHus, MaTemMaTUYeCKUn MasiTHUK, aeanbHblI NPY>XUHHBIN MAsTHUK, rapMOHU4e-
CKUe BOMHbI, aearnbHbIi konebaTenbHbIN KOHTYP, TOHKas fiH3a, MOAenein atoma, aTom-
HOro siApa U KBaHTOBOW MOAENM CBETA,;

pasnuyaTh ycriosus (rpaHuubl, 06rmacTit) NPUMEHMMOCTU (HU3NYECKNX 3AKOHOB,
NoHMMaTb BCeOoOLLMI XxapakTep pyHAaMeHTanbHbIX 3aKOHOB U OrpaHU4EHHOCTE UCMOob-
30BaHNS YACTHbIX 3aKOHOB;

aHanu3npoBaTb U 0OBACHATL ANEKTPOMArHUTHbIE NPOLIECChl U ABNEHUSA, UCMOMb-
3ysl OCHOBHbIE MOSIOXXEHWUA U 3aKOHbI ANEKTPOANHAMUKN U crneumanbHON TeopUn OTHOCU-
TEMNbLHOCTU (3aKOH COXpaHEeHUsi AMEKTPUYECKOro 3apsaa, cuna Amnepa, cuna JlopeHua,
3aKOH 3MEeKTPOMArHUTHOI MHAYKUMK, npasuno JleHua, ceasb 3[4C camonHayKLmm B ane-
MEHTE 3NEeKTPUHECKOIA LIENN CO CKOPOCTbLIO U3MEHEHWS CUIbl TOKA, NOCTyNaTkl cnelunans-
HOW TEOPUM OTHOCUTENBHOCTU DNHLUTENHA);

aHanu3npoBaTh U OOBACHATL KBAHTOBbIE NPOLIECCHI U ABMEHNA, UCNONb3YS Nono-
EHUS! KBAHTOBOW cbn3nkmn (ypaBHeHWe JiiHWTeNnHa Ans dotoaddekTa, nepebi U BTO-
poil nocTynatel Bopa, NPUHLMMN COOTHOLLEHMS HEeonpeaenéHHocTen len3eHbepra, 3a-
KOHbl COXpPaHEHWs 3apsA0BOro U MacCoBOTO YNCEN M SHeprum B AAEPHbIX peakuusx, 3a-
KOH paAunoakTUBHOro pacnana);

onucbIBaTb PU3UYECKME NPOLECCHI U IBMNEHUS, UCMONb3YSA BENUYUHDI: HANPAXKEH-
HOCTb 3MIEKTPUYECKOro NOMs, NOTEHLMAnN 3MeKTPOCTaTUYECKOro nons, pasHoCTb NOTEH-
LMaroB, 3MeKTPOABIKYLLAS Cuna, UHAYKLUMS MarHUTHOrO Nofsi, MarHUTHbIN MOTOK, cuna
Amnepa, MHAYKTUBHOCTb, 3MEKTPOABIKYLLAA Cuna CaMOVNHAYKLIMA, SHEPTUS MarHUTHOTO
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Nonsa NPOBOAHUKA C TOKOM, PENSATUBUCTCKNIA MMMYIbC, NOSTHAA 3HEPrusi, 3HepPrusa nokos
cBobOAHOM YacTULbI, 3HEPIrMa N UMNYNbC POTOHA, MacCOBOE YMCIO U 3apsa A4pa, aHep-
rMs CBA3W S4pa;

00BACHATL OCOBEHHOCTN NMPOTEKAHUA PUIMYECKMX SBMEHUN: 3NEKTPOMarHnTHas
WHOYKUMS, CAaMOMHAYKUNS, pe30HaHC, NHTepdepeHLumsa BOMH, agudpakuusa, gucnepcus,
NONHoe BHYTPEHHEE oTpaxeHue, poToanekTpudecknini acpdekT (potoaddekT), anbda-
n beta-pacnagpl Saep, ramma-usnyydeHne agep, dusndeckne NpuHUMmNbl CrnekTpanbHoro
aHanusa n paboTbl nasepa;

onpenenaTb HanpasneHne NHAYKUUN MarHUTHOro NONsi NPOBOAHNKA C TOKOM, CUIbl
Amnepa v cunbl JlopeHua;

CTpouUTb N30bpaxkeHne, cosgaBaeMoe NNOCKUM 3epKarioM, TOHKOW NIMH3ON, 1 pac-
CUYMTbIBATb €r0 XapakTePUCTUKN;

NPUMEHATbL OCHOBOMOMAarawLwmue acTPOHOMUYECKNE MOHATUSA, TEOPUN U 3aKOHbI
Ana aHanu3a u obbACHEHMS U3NYECKMX MNPOLECCOB, MNPOMCXOAALMX B 3BE3jax,
B 3BE3HbIX CUCTEMAX, B MEXranakTU4eCcKon cpeae; ABMKeHNA HebeCHbIX Ten, 3BONHOLMM
3Bé3 1 BceneHnHoi;

NPOBOAMTb UCCNEeAOBaHUE 3aBUCMMOCTEN (PU3NYECKMX BENNYMH C UCMNOMb30Ba-
HNEM NPAMbIX U3MEPEHNIA, NP 3TOM KOHCTPYMPOBAaTb YCTAHOBKY, (PMKCMPOBaTb pesyrb-
TaTbl NONYYEHHOW 3aBMCUMOCTN (OU3NYECKMX BENNYNH B BUAE rpadomkos € y4&Tom abco-
NIOTHBIX NOrPeLLHOCTEN N3MEPEHNI, AenaTh BbIBOAbI NO pe3ynbTatamM UccrnegoBaHus;

NPOBOANTb KOCBEHHbIE U3MEPEHUSA (DU3NYECKNX BENTUYNH, NPWN 3TOM BblIOUpaTh on-
TUMasbHbIA METOA U3MEPEHUS, OLEHNBATL abCOMOTHBIE N OTHOCUTESNbHbIE NOrPeLUHO-
CTV NPSAMbIX U KOCBEHHbIX NU3MEPEHNNA;

NPOBOAMTL OMbITbl MO NPOBEPKE NPELNOXKEHHOW MMNOTE3bl: NNaHUPOBaTh 3KCne-
PUMEHT, cobupaTb 3KCNEPUMEHTANbHYIO YCTAHOBKY, aHanNu3npoBaTb MOMyYeHHbIe pe-
3ynbTaThl U AenaTb BbIBOA O CTATyCce NPeanoXEeHHOW rmnoTesbl;

onucblBaTb METOAbI MNOMYYEHMSA HAYYHbIX aCTPOHOMUYECKUX 3HAHUN;

cobniogaTb npasuna 6esonacHoro Tpyga npu NnpoBeAeHun UccnefoBaHui B pam-
Kax y4ebHOro akcnepumeHTa, npakTukyma u yyebHo-nccneaoBaTenbCKOW U MPOEKTHOM
AEeATEeNbHOCTU C UCMNOSMb30BaHNEM U3MEPUTENbHbBIX YCTPOWUCTB M nlabopaTopHoro obopy-
AOBaHUS;

pewaTtb pacyé€THble 3a4adn C SIBHO 3a4aHHOW U HESIBHO 3afaHHOW (PU3NYECKON
MOZENbHIO: HA OCHOBaHUK aHanmnsa ycnosus BbiIonpatb pusnyeckme mogenu, otsevaroLme
TpeboBaHUAM 3agauun, NPUMEHATb POPMYIbl, 3aKOHbI, 3aKOHOMEPHOCTU U NOCTynaThl
PU3NYECKMX TEOPUIN MPU UCMNOSIb3OBAHUM MaTEMATUYECKUX METOLOB peLUeHUs 3ajad,
NPOBOAUTL PACYETbl HA OCHOBaHUWN UMEKLLMXCSA AaHHbIX, aHAaNM3MpoBaTh pe3ynbTaThbl U
KOPPEKTUPOBATL METOAbI PELLEHUS C Y4ETOM NOSYYEHHbIX PE3yNnbTaToB;

pewaTtb Ka4eCTBEHHbIE 3a4a4u, TpebyroLme NPUMEHEHUSA 3HaHWUIA U3 pa3HbIX pas-
AernoB Kypca (hun3uku, a Takke UHTerpaumnm s3HaHui u3 apyrux npegmeToB eCTeCTBEHHO-
Hay4yHOro uMKna: BbICTPaMBaTb JIOTMYECKYIO LIEMOYKY pacCyXOeHun ¢ onopoun Ha
N3y4YeHHbIE€ 3aKOHbI, 3aKOHOMEPHOCTU U (bM3NYECKUE ABNEHNS;

NCNosb30BaTb TEOPETUYECKMNE 3HAHNS AJ151 OO bSCHEHWUSI OCHOBHbIX MPUHLUMNOB pa-
00Tl 3MepuTenbHbIX NPMOOPOB, TEXHUYECKNX YCTPOMCTB U TEXHOMOMMYECKUX npolec-
COB;

nPUBOOMTL MPUMEPLI BKNaga POCCUNCKMX U 3apyOeXHbIX YYEHbIX-PU3NKOB
B pa3BUTME HayKn, B OO bACHEHME NPOLIECCOB OKPYXKatoLLEro Mupa, B pasBuTne TeXHUKM
N TEXHOMNOINMA;

aHanuaupoBaTb U OLEHMBATb MOCNEACTBUS ObITOBOW 1 NPOU3BOACTBEHHON Aes-
TENbHOCTU YenoBeka, CBA3aHHOW C PU3NYECKMMU NpoLeccammn, C NO3nLMIn aKonorude-
CKov ©e3onacHOCTU, NpeacTaBneHuii O paunoHanbHOM NPUPOAONOSb30BaHUU, a TaKKe
pa3yMHOM UCMONb30BaAHUN AOCTUXKEHUIA HAYKN U TEXHONOTUIA AN AanbHENLLEro pasBuTuS
YenoBe4veckoro obLecTBa;
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NPUMEHSITb pasnuuHble crnocobbl paboTsl ¢ MHbOpMaLmen hrsn4eckoro coaep-
JaHUS C MCMONb30BAHNEM COBPEMEHHbIX WH(OPMALIMOHHbLIX TEXHOMOTMNA, MpK 3TOM
MCnonb30BaTh COBPEMEHHbIE MHPOPMALIMOHHbIE TEXHOMOrK ANs Noucka, nepepaboTku
1 npeabsBReHns y4eBGHOI 1 Hay4HO-NONYNAPHOW UHgOPMaLK, CTPYKTYPUPOBAHNA 1 UH-
TepnpeTauny MHcopMaLMn, NOMyHeHHON U3 PasNNYHbLIX NCTOYHUKOB, KDUTUHECKN aHalu-
31MpoBaTh nonyyaemylo WHgopMauuio n oueHuBaTb €€ AOCTOBEPHOCTL KaK Ha OCHOBE
VIMEIOLLIMXCS 3HAHWIA, TaK 1 HA OCHOBE aHann3a NCTOYHMKA UHGopMaLnK;

NPOSIBNATL OPraHW3auMoHHbIE W MO3HABAaTENbHbIE YMEHUS CaMOCTOATENbHOrO
NPVMOGPETEHUS HOBBIX 3HaHWIA B NpoLecCe BbINONMHEHNSA NMPOEKTHBIX 1 y4ebHo- nccnepo-
BaTenbCckux pabor;

paboTaTb B rpynne ¢ UCMOMHEHNEM PasnnyHbIX couparnbHbIX ponew, nnaHMpoBaTtb
paboTy rpynnbl, pauMoHarnbHO pacnpeaensiTb AeATenbHOCTb B HECTaHAAPTHbBIX CnuTya-
LMSIX, aAeKBaTHO OLIEHNBATb BKIaZ KaXX/A0ro U3 y4acTHVKOB rpynnbl B peLLeHne paccmar-
pvBaemon npobnemsi,

nposBnATb MoTMBauuio K Byaylien npodeccnoHanbHo  AEATENbHOCTU
Mo CneumanbHOCTAM (PU3NKO-TEXHUYECKOTO NPOUNS.
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TemaTtunyeckoe ninaHuUpoBaHue C yKa3aHueM KosfindyectBa akageMnyeCcKkux 4acos,
OTBOAMMbIX HA OCBOEHMUE KaXKaon TeMbl y‘IGGHOFO npegmeTa

YyebOHO-TeMaTHUUYeCKuM nnaH

B ToMm uucne: nek-
TPOHHbIE
Ne HaumeHoBaHue pa3genos u KoHTponb- | MpakTu- ®dopma (undppo-
paboTbl paboTbl pa3oBa-
Paspgen 1. OnekrpoguHamuka
onpoc, efizika.ru
11 MarHuTHOe none 20 1 KOHTposb- | phet.co-
Hble loado.edu
onpoc, efizika.ru
12 OneKTpoMarHUTHasa UHAYKUMA 30 2 KOHTponb- | phet.co-
' Hble loado.edu
Wroro no pasaeny 50 3
Paspen 2. Kone6aHusi n BONHbI
onpoc efizika.ru
’ phet.co-
2 1 MexaHunyeckune konebaHus 20 2 KOHTPOMb- ||~ 10 edu
Hble
OnekTpomarHuTHble koneba- onpoc, | efizika,fu
20 2 KOHTposnb- | phet.co-
2.2| Husa
Hble loado.edu
M onpoc, |efizika.ru
€XaHn4YecKume n anekTpomar-
20 1 1 KOHTponb- | phet.co-
2.3| HWUTHbIE BOJHBbI
Hble loado.edu
onpoc, efizika.ru
o 4| OnTuka 40 2 2 koHTponb- | Phet.co-
: HblE loado.edu
WUroro no pasaeny 100 7 7
Pasgen 3. OcHoBbI cneuvanbHOW TEOPUU OTHOCUTENTBHOCTH
5 3 onpoc, efizika.ru
2 CHOBbI CrieymanbHOn Teopun 6 1 1 KOHTPOMb- phet.co-
.1| oTHocuTenbHoCTM EIB loado.edu
Utoro no paspeny 6 1 1
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B ToMm uucne:

nek-

TPOHHbIE
No HaumeHoBaHue pa3nenos u Kontponb- | MpakTtu- ®opma (umdppo-
pa6oTbl | paboTbl pa3oBa-
Paspen 4. KBaHToBas ¢pusuka
] onpoc, efizika.ru
KopnyckynsipHo-BONHOBOW Ay- 4 1 1 KOHTPONb- phet.co-
41| anuam Hble loado.edu
onpoc, efizika.ru
49| ®usuka atoma 4 1 1 koHTponb- | Phet.co-
: Hble loado.edu
onpoc efizika.ru
®usnka aToOMHOro agpa vn ane- > 0 0 KORT OJ'I’b- phet.co-
4.3 | MeHTapHbIX YacTuL H,:e loado.edu
Uroro no pasaeny 10 2 2
Paspen 5. 9nemMeHTbl aCTPOHOMMUU U acTPOPU3UKHN
onpoc efizika.ru
OnemeHTbl acTPOHOMUN U acT- 4 0 0 KOHTP OJ';b- phet.co-
5.1| poduaukum Hble loado.edu
Uroro no pasaeny 4 0 0
OOLee KONIMYECTBO YacoB No 170 15 15
nporpamMmme
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