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NOACHUTEJNIbHAA 3AMNUCKA

MporpammMa no gu3snke 6a3oBoro ypoBHsA Ha ypoBHe cpefHero obuiero obpasoBaHus
pa3paboTaHa Ha OCHOBE MOJIOXKEHUN U TpeboBaHMN K pe3ysbTaTaM OCBOEHUS OCHOBHOW
obpa3oBaTenbHOW nporpaMmmbl, npeactaBneHHbix B ®FOC COO, a TakXe C Y4EToM
henepanbHom paboyen NporpaMmbl BOCMMTaHUA U KOHLENUUW npernofaBaHnsa yyebHoro
npegmeTta «®Pu3smka» B obpasoBaTesbHbIX oOpraHusaumax Poccuinckon ®depepaunu,
peannsyoLwmx oCHoBHble obpa3oBaTesibHble NPOrpaMMmbl.
Copep)xaHne nporpamMMmbl Mo ¢u3lnke HanpaBfieHO Ha (OPMUPOBAHME €eCTECTBEHHO-
Hay4YHOM KapTUHbI Mupa obyvatowmxca 10—11 knaccoB npu obydeHnn umx puU3MKe Ha
6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AEATENbLHOCTHOrO noaxoga. [porpamma no
dhusnke cooteeTcTByeT TpeboBaHmam @GroC COO K nnaHUpyemMbiM JIMYHOCTHbLIM,
npeaAMeTHbIM U MeTanpeaMeTHbIM pe3ynbTaTaM o06y4eHus, a TakXe Yy4uTbiBaeT
HeobXoAMMOCTb peanu3aunm MexnpeaMeTHbIX CBA3ern (U3NKU C eCTeCTBEHHO-
Hay4YHbIMKM y4ebHbIMM NpegMeTaMun. B Hen onpenensiOTCAd OCHOBHblE Lean K3ydeHus
du3nkm Ha ypoBHe cpefHero obulero obpa3oBaHusa, MAaHUPyeMble pe3yabTaTbl
0CBOEHUA Kypca (U3MKU: JINYHOCTHblE, MeTarnpeaMeTHble, npeameTHble (Ha 6a3oBoM
YPOBHE).

[MporpaMmmMa nNo (pusmnke BKJIIOHAET:

® nnaHupyemble pesysibTaTbl 0CBOEHUSA Kypca pmn3nkm Ha 6a30BOM ypoBHe, B TOM
yucse npegMeTHble pe3ybTaTbl MO rogam obyveHuns;
® copepxxaHue y4ebHoro npegmeTta «Pn3mka» No rogam obyyveHus.
dun3mka Kak Hayka 0 Haumbonee obLMX 3aKOHaX MNpUPOAbl, BbICTynas B KayecTsBe

y4yebHOro npegmMeTa B LIKOME, BHOCMT CYLLECTBEHHbIA BKJag B CUCTEMY 3HaHWA 06
oKpyXxatoLwem Mupe. LLUKONbHbIN KypC hn3nkn — CUCTemMoobpa3syowmin ans eCTeCTBEHHO-
Hay4HbIX Yy4ebHbIX MNpPeaMeToB, MOCKOJbKY (u3nveckme 3aKoHbl siexxaT B OCHOBE
NpoLeccoB W SBNAEHUN, MU3y4aeMbiX xumuen, buonormven, gusnmyeckonm reorpacduen u
acTpoHomuen. Wcnonb3oBaHMe U aKTUBHOE TMpUMeHeHune  (U3NYEeCKUX  3HaHUN
onpepenseT xapakTep U pa3BUTUE pa3HOODBpasHbIX TeXHOSIorMn B chepe sHepreTukuy,
TpaHcnopTa, OCBOEHUA KOCMOCa, MOJIyYeHUss HOBbIX MaTepuasoB C 3afaHHbIMU
CBONCTBaMU 1 Apyrux. N3yvyeHne U3NKM BHOCUT OCHOBHOW BKNag B (hopMUpOBaHueE
€CTeCTBEHHO- Hay4YHOW KapTuHbl Mupa oby4awwmxcsd, B GOpPMMPOBaAHNE YMEHUN
NPUMEHATb Hay4YHbI MeTOo[ NO3HaHUA MPU BbIMOJHEHUN UMUK Y4ebHbIX nccnefoBaHUN.
B ocHoBy kypca ¢wu3vkm pns ypoBHS cpefHero obuwero obpa3oBaHWA MNOJSIOXKEH pPaj
naemn, KoTopble MOXXHO paccMaTpuBaTb KaK MPUHLKUMbI ero rnocTPOeHUs.

Ha n3yyeHune ¢pmn3mkm (6ba3oBbIN ypoBeHb) Ha ypoBHe cpeaHero obuero obpasoBaHus
oTBOOWNTCA 136 YacoB: B 10 Kjacce — 68 4acoB (2 4Yaca B Hepdenw), B 11 Knacce — 68
yacoB (2 Yaca B Hegnenw). B cootBetcTtBUM C TpeboBaHusmm Sroc COO k
MaTepuanbHO-TEXHNYECKOMY obecneyeHuto y4debHoro npouecca 6a30BbIi YPOBEHb
Kypca ¢u3MKM Ha ypoBHe cpegHero obuwero obpa3oBaHMA UM3yYaeTca C
NCMOJNIb30BaHNEM COBPEMEHHbLIX NpubopoB 1 0bopyaoBaHMA LeHTpa «To4YKa pocTa» .
CoBpeMeHHbIe  3IKCMNEPUMEHTasNIbHbIE UCCNEAO0BaHUSA N0  (U3NKE yxXe TPYAHO
npeactaBuTe 6e3 UCNOAb30BaHWA HEe TOJIbKO aHasoOroBblX, HO U  LMEPPOBbIX
n3MepuTenbHbIX NpnbopoB. B pamkax HaumoHanbHOro npoekta «Obpa3oBaHue» 3TO
CTaNlo BO3MOXHbIM: BHEApPEHME N UCMOJb30BaHUe cpelcTB 0by4yeHMs m BoCNUTaHUSA
ueHTpa obpa3oBaHMA eCTeCTBEHHO-Hay4YHOW N TEexXHOJI0rM4ecKon HamnpaBiaeHHOCTEN
«To4Ka pocTa» MO3BOJINT Ka4eCTBEHHO N3MEHUTb npouecc obydeHnsa pusmnke.
Ncnonb3oBaHMe coBpeMeHHbIX NpmnbopoB n obopynoBaHna LEeHTpPa «TOYKa poCTa» Npu
peanun3aunn gaHHowm obpa3oBaTesSIbHOW NpPOrpamMMbl MO3BoNseT
co3paTb yC/I0BUS:

® nna  paclupeHus  codep)XaHus  WKOAbHOro  hu3n4eckoro

obpa3oBaHus;

® 1115 NOBbILIEHNS MO3HABATE/IbHON aKTMBHOCTU YYaLLIUXCS B
eCcTecTBeHHO-Hay4YHon obnacTu;



® 115 pasBUTUSA NNYHOCTU pebéHka B npoLlecce obyyeHns huU3lnke, ero
crnocobHocTen, GOpMUPOBaAHNSA U YOOBNETBOPEHNSA COLNANBHO 3HAYNMbIX
MHTEepecoB K noTpebHocTen;
Ons paboTbl C 0QapPEHHbLIMU LWKOJIbHUKAMN, OpraHm3aunm UX PasBUTUS B Pa3IMYHbIX
obnactax obpasoBaTenbHOW, TBOPYECKOW OEATENIBHOCTMU



NJAHUPYEMBIE PE3YJIbTATbI OCBOEHUA NPOrPAMMBI no
P®U3NKE HA YPOBHE CPEOHEIO OBLUErO OBPA3OBAHUA

OcBoeHune y4yebHoro npeameTa «Pu3nkKa» Ha ypoBHe cpeaHero obuiero obpasoBaHuA
(6a30BbI  ypOBEHb) [OO/MHKHO obecrneynTb [OOCTUMIXKEHWE Cheaylowmx JUYHOCTHbIX,
MeTanpeaMeTHbIX U NpeaMeTHbIX 06pa3oBaTesbHbLIX Pe3y/IbTaTOB.

JINHHOCTHBLIE PE3YJIbTATHI

JIN4HOCTHbIE pe3ysbTaTbl OCBOEHMSA Yy4yebHoro npegmMeTa «PuU3nMKa»  OOJIXKHbI
oTpa)kaTb rOTOBHOCTb " crnocobHoCTb oby4arowmxcs PYKOBOACTBOBATbLCA
CHOPMMPOBAHHON BHYTPEHHEN Mo3nUmMen NUMYHOCTU, CUCTEMOW LIEHHOCTHbIX OPUEHTALIUIA,
MO3UTUBHBLIX BHYTPEHHUX YybeXaeHul, COOTBETCTBYHLIMX TPAAULWOHHLIM LIEHHOCTSM
poCcCMCKoro obLecTBa, paclMpeHne >XMU3HEHHOro OfbiTa M ONbiTa OesTeNbHOCTU B
npoLecce peanmsauunm OCHOBHbIX HampaBiEHWIA BOCNMTATE/IbHON OEeATEeNIbHOCTU, B TOM
yucse B 4acTu:

1) rpaXgaHCKoOro BOCNUTaHUA:

CHOPMMPOBAHHOCTb FParKAaHCKON No3nuumM obyydatroLlerocst Kak akTUBHOIO U
OTBETCTBEHHOI0O YJleHa POCCMNCKOro obLiecTBa;

NpUHATUE TPaONLUMOHHbBIX obLievyenoBe4yeckunx FYMaHUCTUYECKNX "
NEeMOKPaTNYeCKNX LEHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO OESTeJIbHOCTb B MHTepecax rPa)KAaHCKOro
obllecTBa, y4acTBOBaTh B camMoyrnpaBsieHMn B 06pa3oBaTesIbHOMN OpraHu3aLnm;

yMeHMe B3auMoOeNCcTBOBaTh C COLMasIbHbIMU MHCTUTYTaMun B COOTBETCTBUN C KX
PYHKLUNAMN N Ha3HavYeHneM;

FOTOBHOCTb K N'YMaHUTapHOW 1 BOJIOHTEPCKON AesTeNbHOCTU;

2) NaTPUOTUYECKOro BOCMUTAHUSA:

chopMUPOBAHHOCTbL poccumnckom rpa>kgaHCKomn NOEHTUYHOCTH,
naTpmoTuU3IMa;
LLeHHOCTHOEe OTHOLUEeHNe K rocyaapCcTBEHHbIM CUMBOJ1aM, OOCTUXKEHUAM

POCCUNCKUX YHEHBLIX B 061aCTU QUINKKN N TEXHUKMN;
3) AYXOBHO-HpaBCTBEHHOro0 BOCMUTaHUA:

CthopMMPOBAHHOCTb HPABCTBEHHOrO0 CO3HaHWUSA, 3TUYECKOro NMoBeAeHNs; CNOCOBHOCTb
OLEeHMBATb CMTyauUUto N NPUHUMaATb OCO3HaAHHbIE peLlueHuns,

OPUEHTUPYSCb Ha MOpaJsibHO-HPABCTBEHHbIE HOPMbl N LLEHHOCTW, B TOM 4YUC/E B
0eATeNIbHOCTN YYEHOrO;

0CO3HaHMe NIMYHOr 0 BKJlaga B MOCTPOEHNE yCTONYMBOro byayuiero;

4) 3CTETUYECKOro BOCMUTAHUA:

3CTETMYECKOE OTHOLUEHNE K MUPY, BKJIKOYAA 3CTETUKY HAYy4YHOro TBOPYECTBa,
npucywero pnusn4eckom Hayke;
5) TPYAOBOIro BOCMUTAHUA:

WHTEepeC K pasiM4yHbiIM chepaM NpPOPECCMOHANIbHON [eATENbHOCTU, B TOM 4uUCne
CBSI3aHHbLIM C (PU3NKON N TEXHMKOW, YMEHMNEe COoBepllaTb OCO3HaHHbIN Bbibop Byaylien
npodeccnn n peanan3soBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MJ1aHbl;

FOTOBHOCTb U CMocobHOCTb K obpa3oBaHUo N camoobpasoBaHUo B obnactn usnku
Ha NPOTSXKEHUN BCEN XXU3HU;

6) 3KO0JIOrM4eckoro BOCNMUTaHuUS:

cthopMMpPOBAHHOCTb 3KOJIOrn4eckom KYNbTypbl, 0CO3HaHMne rnobanbHor
0 XapaKTepa 3Kosiorm4yeckux npobnem;

MJaHWPOBaHME N OCYLLECTBNEHNE OENCTBUIA B OKPY>XalLEN cpede Ha OCHOBE 3HaHUS
Lesien yCTON4YMBOro pa3BuTUSA Yes10BEYECTBa;

paclimpeHmne onbITa 0eATesNlbHOCTU 3KOJI0rn4yeckom HamnpaB/IEHHOCTM
Ha OCHOBE MMELWNXCA 3HaHMN No PU3NKe;

7) LeHHOCTU Hay4HOoro no3HaHus:



ChOPMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO

pPa3BUTUS PU3NYECKON HayKW;

OCO3HaHMne uUeHHOCTN Hay‘-IHOIZ neAaTeNbHOCTN, FOTOBHOCTb B Trpouecce wumsyvdeHuA

PU3NKN OCyLLEeCTBNATb MPOEKTHYIO n nccrnenoBaTesibCKyto 0eAaTesibHOCTb
nHOnBMAOyaJibHO U B rpynne.

METAMNPEAMETHbIE PE3YJIbTAThHI

Mo3HaBaTe/ibHble YHMBEpCaJibHble y4ebHble AencTBuS.
basoBble flornyeckue OencTBUS:
® CaMOCTOATEsNIbHO dopmMynmpoBaTb " aKTya/n3npoBaTb npobnem
Y, paccMaTpuBaTh €€ BCECTOPOHHE;
onpenensaTb Uenn OesATeslbHOCTW, 3a4aBaTb MapaMeTpbl U KpUTepumn ux
OOCTUXKEHUS;
® BbLIABIATH 3aKOHOMEpPHOCTH 7 npoTmeBopeYvmns B paccMmaTpuBae
MbIX PU3NYHECKUX SABJIEHUSX;
pa3pabaTbiBaTb MJaH pelleHnss npobnembl C y4ETOM aHaM3a UMEKLNXCS
MaTepuasibHbIX U HEMATEPUAJIbHbLIX PECYPCOB;
BHOCUTb KOPPEKTUBbLI B AeATENbHOCTb, OL€HNBaTb COOTBETCTBME PE3Y/IbTATOB
LenaMm, oLueHnBaTb PUCKM NOCNEACTBUN OeATeNbHOCTY;
® KOOPOMHMPOBATb " BbINOJIHATb paboTty B YCNOBUAX peab
HOro, BUPTYasIbHOr0 U KOMBMHNPOBAHHOIO B3aUMOAENCTBUS;
pa3BMBaTb KPpeaTUBHOE MbILLJIEHNE NPU PELUEHUN XN3HEHHbIX Npobrem.
ba3oBble uccienoBaTeNbCkne OencTBUS:
BNlafeTb Hay4YHON TEPMUHOJIOrMNEN, KIOYEBLIMU MOHATUSAMU N MeTodaMu
PU3NYECKON HaYKW;

BfageTb HaBbIKaAMMU y4yebHo-

nccnenoBaTesibCKon n NMPOEKTHOM nesTenbHoCcTM B obnactm  u3nKuy,
CMOCOBOHOCTBLIO N FOTOBHOCTbID K CAaMOCTOSITE/IbHOMY MOWCKY METO[OB peLlIeHus
3a71a4 HU3NYECKOro CoAepP)KXaHuUs, MPUMEHEHNIO Pa3/INYHbIX METOZI0B MO3HaHUS;
BNlafeTb BUAAaMW  OEATENbHOCTM MO  MOJIYYeHMIO  HOBOIrO  3HAHMS, €ero
UHTepnpeTauun, npeobpa3oBaHUO W TMPUMEHEHUIO B Pa3/INYHbIX  Yy4ebHbIX
CUTYaUUsiX,B TOM YMUCAE NpU Co3aaHuUM y4ebHbIX NPOEKTOB B 06/1aCTK PU3NKUY;
BbISIBJISTb MPUYNHHO-CIEACTBEHHbIE CBA3M U aKTya/IM3MpoBaTb 3alavy, BblOABUraTb
rmnoTesy €& pelieHus, HaxoAuTb apryMeHThbl AOJ1S [OoKa3aTenbCTBa CBOUX
YyTBEPXAEHWUI, 3aaBaTb NapaMeTpbl U KPUTEPUMN pPeLLIEHUS;

aHaNM3MpPoBaTb MOJIYyYEHHbIE B XO[e peLleHUs 3adayn pe3ynbTaTbl, KPUTUYECKU
OLIeHMBAaTb UX OOCTOBEPHOCTb, MPOrHO3MPOBATbh U3MEHEHNE B HOBLIX YC/I0BUSAX;
CTaBUTb W  dopMynmpoBaTb COOCTBEHHbIe 3aga4yn B  obpa3oBaTesibHON
NesTeNbHOCTU, B TOM YUCJIE MPU U3YHEHUN PUINKY;

laBaTb OLLEHKY HOBbIM CUTYyaLUAM, OLLEHUBATb NPUOBPETEHHLI OMbIT;

yMeTb  MEepeHOCUTb  3HaHMS Mo  (uU3MKe B  MNpaKTUYeckyl  obnacTb
XU3HeOeATeIbHOCTY;

YMETb MHTErpMpoBaThb 3HAHUSA M3 pa3HbiX NpeaMeTHbIX obnacTeln;

BblABUraTb HOBbIE Uaewn, NpeanaraTb OPUrMHaNbHble NOAX0Abl U PelLleHUns;

CTaBUTb NpobsieMbl N 3a4a4u, AONyCcKalolme afbTEPHATUBHBIE peLleHuns.

PaboTta ¢ nHgpopmauuen:

BNafeTb HaBblkaMu  MoaydeHUsa  UHGPoOpMauUunM  (PUNYECKOro  COOEep)XaHus
M3 WNCTOYHUKOB pPa3HbIX TWUMOB, CaMOCTOSITENIbHO OCYLUECTBASTb MOWCK, aHanms,
cucTemMaTM3auUMIO U UHTeprnpeTaunto WHgopMauun pasanyHbIX BUAOB U GOpM
npeacTaB/ieHUS;

OLUEHMBaTb AOCTOBEPHOCTb MHOPMaLNK;

NCnoJsib30BaTb cCpeacTBa WHMOPMALMOHHBIX U KOMMYHUKALMOHHBLIX TEXHOJIOMMiA B
peLieHnn KOrHUTUBHBIX, KOMMYHUKaTUBHbIX n OpraHn3aUMoHHbIX
3apad ¢ cobnogeHnem TpeboBaHMI 3ProHOMUKKU, TEXHUKM 6e30NacHOCTUN, FTMINEHbI,



pecypcocbepexxeHuns, MNpaBOBbIX W 3TUYECKUX HOPM, HOPM WHGPOPMALMOHHON
6e3omnacHocTuY;

® co3paBaTb TEKCTbl (MM3MYECKOro COAEPXXAHUS B Pa3/INYHbIX dopMaTax C YYETOM
Ha3Ha4YeHUs WMHdopMaUUM U LeNeBon ayauTopuun, Bbibnpas onTUMasibHYO GopMy
npeacTaB/IEHNS N BU3yanM3aLUN.

KOMMYHMKaTUBHbIE YHUBeEpCaJibHble y4ebHble OEelCTBUS:
® OCyLEecTBNATb oblieHne Ha ypokax (PM3NKU N BO BHEYPOUHOW OEATENIbHOCTU;
pacrno3HaBaTb NPeAnocblIKN KOHMPAMKTHbBIX CUTYyaUUn U CMArYaTb KOHMJIMKTbI;
Pa3BEPHYTO W JIOTMYHO M3NaraTb CBOO TOYKY 3PEHUSA C UCMOJIb30BaHMEM S13bIKOBbIX
CpeAncTs;
® MOHMMaTb M UCMOJIb30BaTb NpPenMyLLeCTBa KOMaHAHON U MHAMBUAYanbHON paboTbl;
BblIbMpaTb TEMATUKY U METOObl COBMECTHbIX OENCTBUI C y4ETOM 06X NHTEpPEeCos,
M BO3MOXXHOCTEN Ka)X[A0ro 4jeHa KoJIJIeKTUBA;

® MpUHMMaTb LEen COBMECTHOW [eATesIbHOCTU, OPraHM30BbIBaTb U KOOPAWHMPOBATb
0EenCcTBNA Mo eé AOCTMXKEHUIO: COCTaBAATb MJaH OEeWCTBUN, pacnpenensdatb poaum C
YY4ETOM MHEHUNI YH4aCTHMKOB, 06Cy>XaaTb pe3ysibTaTbl COBMECTHOM paboTbl;

® OLEeHMBaTb KavyeCTBO CBOEro BKJlada W Ka)Ooro y4vacTHMKa KoMaHAbl B 06wui
pe3ynbTaT No pa3paboTaHHbIM KPUTEPUSAM;

® MpedslaraTb  HOBble TMPOEKTbl, OUEeHMBATb WAenm C NO3MUUMA  HOBU3HBI,
OPUIrMHANbLHOCTN, MPAKTNYECKON 3HAYMMOCTU;

® OCYLEeCTBAATb NO3UTUBHOE CTpaTerm4yeckoe noBefeHmne B passinyHbiX CUTyaunsx,
NposIBNATbL TBOPYECTBO U BoOBparkeHne, 6bITb MHULUNATUBHbBIM

PerynsatuBHble yHuBepcasbHble y4yebHble aencTeus
CamoopraHu3auus:
® CaMOCTOATEJIbHO OCYLWECTBAATbL MO3HaBaTENbHYIO AEeATEeNIbHOCTb B 06/1aCTK (hn3nkmn
N acTPOHOMUW, BbIABAATL MNpobnembl, CTaBUTb U (HOPMYIMPOBaTb COBCTBEHHLIE
3a4auu;
® CaMOCTOSATENbHO COCTaBAATb MJIaH pPeLeHUs PacHETHbIX N KadeCTBEHHbIX 3adaud,
MjaH BbIMOJIHEHMA MpaKTUYeckon paboTbl C YYETOM UMEOWUXCA pPEeCcypcos,
CoBCTBEHHbIX BO3MOXXHOCTEN N NpeanoYTeHNN;
0aBaTb OLIEHKY HOBbIM CUTYyaLMAM;
® pacWMpATb paMKK y4ebHOro npeaMeTa Ha OCHOBE JINYHLIX MPEenNoYTEHUN;
JenaTb 0CO3HaHHbIN BblbOp, apryMeHTMpoBaTh ero, 6paTh Ha ceba OTBETCTBEHHOCTb
3a pelleHune;
® oueHMBaTb NPNOBPETEHHDLIN OMNbIT;
® cnocobcTBoBaTb (OPMMPOBAHUIO K MPOSABAEHUIO 3pyanumm B obnactm usnkn,
MOCTOSIHHO MOBbIWATb CBOM 06pa3oBaTENIbHbLIN U KYJIbTYPHbIN YPOBEHb.

CaMOKOHTpPOJ1b, SMOLIMOHAJIbHbLIA UHTENNEKT:
® faBaTb OLEeHKy HOBbIM cnTyaumam,
BHOCUTb KOPPEKTUBBI B 0esaTeNbHOCTb, OLLEHNBATb
COOTBETCTBME pe3ysibTaToB LessaMm;
® BjlafleTb HAaBblKaMW MO3HaBaTeNbHOW pedieKCMN KaK 0CO3HAHMA CoBepLLIaeMbIx
OENCTBUI U MbICINTESIbHbIX NPOLECCOB, UX Pe3y/IbTaTOB U OCHOBaHUM;
® ICN0JIb30BaTb MPUEMbI pedIeKCUN O OLEHKU CUTyauuun, Bbibopa BEpHOro
pelleHmns;
® yMEeTb OLEHUBATb PUCKN N CBOEBPEMEHHO MPUHMMATb PELUEHUS MO UX CHUXKEHWUIO;
NPUHUMaTb MOTUBbLI N apryMeHTbl APYruxX rnpu aHanmie pesysbTaToB AeATeNbHOCTY;
npuHUMaTb cebs, NoHMMasa CBOM HEOOCTAaTKN U OOCTONHCTBA;
NMPNHNMMaTb MOTUBbLI N aPryMeHTbl OPYrunx rnpm aHananse pe3sysibTaToB OeATeJIbHOCTWU;
npu3HaBaTb CBOE MNpaBoO M NpaBo APYrnX Ha owmnbku.
B npouecce AOCTUXKEHUA JINYHOCTHBLIX pPEe3ynbTaTOB OCBOEHMS MPOrpaMmbl Mo
dusmke pna  ypoBHA  cpepHero  obuwero  obpasoBaHua <y  obyyvatowmxcs



COBEpLIEHCTBYeTCA 3MOLNOHaIbHbIN VHTEeNNeKT, npeanosaratowmin
CHOPMNPOBAHHOCTb:

CaMOCO3HaHuA, BKJlOYaloWwero cnocobHOCTb MNOHMMaTb CBOE  3MOLMOHa/IbHOEe
COCTOSIHWE, BUAETb HanpaB/ieHNa pa3BuTus CobCTBEHHOW 3MOLMOHaIbHOW cdepsbl, BbITb
yBepeHHbIM B cebe;

CaMoperysinpoBaHus, BKJIlOYatoLLEero CaMOKOHTPOJIb, yMeHMne NnPUHNUMaTb
OTBETCTBEHHOCTb 3a CBOE MoBefeHue, CNoCObHOCTb aAanTUPOBaATbLCA K 3MOLMOHAJIbHBLIM
N3MEHEHNAM U NPOSABAATb MMOKOCTb, ObITb OTKPbLITLIM HOBOMY;

BHYTPEHHEN MOTMBaALMW, BKJIOYAOWEN CTPEMJIEHNE K OOCTMXKEHWUIO LENN N yCcnexy,
ONTUMN3M, UHNLNATUBHOCTb, YMEHNE OENCTBOBATb, UCXOOS N3 CBOMX BO3MOXXHOCTEN;

3MNaTnK, BKJOYalOWeNn cnoCobHOCTb MOHMMaTb 3MOLMOHAJIbHOE COCTOAHME OPYruX,
YyYNTbIBaTb €ro npu ocywecTtBaeHun obuieHns, cnocobHOCTb K COYYBCTBUIO U
conepeXXnBaHuio;

couManbHbIX HaBbIKOB, BKJ/IOYAOWMX CMNOCOBHOCTL  BbICTpauMBaTb  OTHOLUEHUS C
ApyrmmMm noabMu, 3a6oTuUTbCA, NPOABAATL UHTEPEC N pa3pewlaTb KOHQIUKTHI.

NPEOMETHbLIE PE3YJIbTATHI

K KOHuy o6y4eHumss B 10 Kjhacce npegMeTHble pe3ysbTaTbl Ha 6a30BOM YpPOBHE
OOJDKHbI OTpakaTb CHOPMUPOBAHHOCTL Yy 0OyYalOLLMXCA YMEHWIA:

OEMOHCTPMPOBaTb Ha nMpuMMepax posib M  MecTo (U3MKNM B  (QOPMMPOBaHUN
COBPEMEHHOW Hay4YHOW KapTWHbl MUpa, B pPa3BUTUN COBPEMEHHOW TEXHUKN W
TEexXHOJIOrnn, B NPakTNYECKON AeATeslbHOCTU Ntoaen;

Y4UTbIBATb FPpaHULbl MPUMEHEHNA U3YYEeHHbIX (PU3nYecknx mopenen: MmaTepuasbHas
TOYKa, MHepuManbHas cucTeMa OTCYé€Ta, abcoNoTHO TBEpOOe Teno, naeajbHbl ras,
MOLEsNIN CTPOEHUSA ra30B, XUAKOCTEN N TBEPAbIX TeJs, TOYEYHbIN 3NIEKTPUYECKNI 3apsas
npu pewweHnn Gusnyeckmnx sanay;

pacno3HaBaTb pU3nNYeckne sBJeHnsA (MpPouecchbl) N 06BbACHATbL NX Ha OCHOBE 3aKOHOB
MeXaHWUKN, MONEKYNAPHO-KNHETUYECKON Teopuun CTpOEHUA BellecTBa "
3/1IeKTPOANHAMUKN: pPaBHOMEPHOE W pPaBHOYCKOPEHHOE MNpPAMOJIMHENHOE [OBUXXEHMe,
cBoboHOe NafeHne Ten, OBMXKEHUE MO OKPYXXHOCTWU, MHEpUUs, B3aUMOAENCTBUE Ten,
anddysus, 6poyHOBCKOE ABUXXEHMWE, CTPOEHNE XUOKOCTEN N TBEPAbIX Tes, N3MEHeHne
obbéMa Ten npu HarpeBaHWM (OXNa)KOeHWW), TenJoBOe paBHOBeCMe, WCMNapeHune,
KOHOEeHcauus, niaBJsieHne, KpUCTaaamsauns, KNMeHme, Bla>KHOCTb BO34YyXa, MOBbILLEHNE
0ABJIEHMA rasa Mpu ero HarpeBaHWW B 3aKPbLITOM COCyde, CBA3b MeXAy MapamMeTpamu
COCTOSHUSA rasa B M30Mpoueccax, 3IeKTpusaunsa Tes, B3aMMoaencTBMe 3apsa0B;

ONnCbIBaTb  MEexaHMYeckoe  OBUMXKEHMe, UCnofb3ys  Gusnveckne  BeJSINYUHbI:
KoOpAWHaTa, NyTb, NEpPeMeLLeHNe, CKOPOCTb, YCKOPEHME, Macca Tena, Cuia, UMMNyJbC
Tena, KWHeTMYecKas 3SHeprus, noTeHuuasbHas 3Heprus, MexaHun4eckasa paboTa,
MeXxaHu4yeckasd MOWHOCTb; MPM OMNMCaHMK MNPaBWUALHO TPaKTOBaTb (PU3NYECKUN CMbICA
NCMNOJIb3YEMbIX BEeMNYUH, WX 0003HaYeHUs U eguHWUUbl, HaxXoAUTb OopPMYyJbl,
CBSI3blBalOLLNE OaHHYIO (DU3NYECKYIO BEJSINYUHY C OPYFUMUN BENYMHAMU;

OMNMCbIBaTb W3y4YeHHble TenJioBble CBOWCTBaA TeN W TENJoBble SBAEHUSA, WUCMNONb3yS
Ppur3nyeckme BesIMHUHLL: OaB/ieHUe rasa, TeMrnepaTtypa, CpefHAasd KUMHeTU4Yeckas sHeprus
XaoTU4YeCKOro  OBMXKEHUS  MOJIEKYJl, CpefHeKBagpaTuyHasa CKOPOCTb  MOJIEKY/,
KOJIMY4ECTBO TEenaoTbl, BHYTPEHHAS 3Heprusa, paboTa rasa, KoO3PPUUMEHT MNO0JIE3HOro
OEeNCTBUSA TensoBOro Asuratens; npum onnmcaHum npaBuSibHO TpakKToBaTb (usnyeckmnn
CMbIC/T WCMOJIb3YEMbIX BENYMH, UX O0BO03HAYEHUS N eAUHULbl, HaxoAUTb (OPMYIbl,
CBA3bIBaOLME OAaHHYIO PDU3NYECKYIO BENNYUHY C OPYTrMMU BENUYUHAM;

OMUCbIBaTb WU3y4YeHHblE DJNIEKTPUYECKMe CBOWCTBa BelWecTBa W 3NeKTpuyeckne
ABNEeHNs (MPoLEeCChl), WCNOJb3ys (U3NYECKNE BEJINYUHbI: 3SJIEKTPUYECKUN 3apsaa,
3/1IeKTpMYeckoe nose, Hanps>XEHHOCTb MOAs, MOTEHUWas, Pa3HOCTb MOTEHLWaNOoB; Npwu
OMNMCaHUN MPaBUIbHO TPakKToBaTb (U3NYECKUA CMbICA WCMOAb3yeMbIX BEAUYUH, WUX
0603HayYeHNa 1 eguHULbI; YKa3blBaTb (QOpPMYJibl, CBA3bIBalOLWME AaHHYI usnyeckyto
BEJINYNHY C APYTrUMN BEeINYNHaAMN;

aHann3npoBaTb (pU3NYeCKMe NMPoLecchbl N ABMEHUSA, NCNOJIb3ySa PU3NYECKNEe 3aKOHbI U
MPUHLUMWMbI: 3aKOH BCEMUPHOro TaAroTteHms, I, II ”n II 3akoHbl HbOTOHA, 3aKOH



COXPaHEeHNs MexXaHWYEeCKOW SHEeprum, 3akoH COXPaHeHUs UMMyJsbCa, MNPUHLMUN
cynepnosvuum Ccua, NPUHUMN  paBHOMPaBUA  MHEPUMASIbHbIX CUCTEM  OTCYETa,
MONIEKYNAPHO-KUHETUYECKYIO TEOPUIO CTPOEHUA BeLWeCTBa, Fa3oBble 3aKOHbl, CBA3b
cpeoHen KWHETUYECKOM 3SHEeprum TersioBoro MABMXXEeHUs Monekyn ¢ abcosnoTHon
TemMnepaTypon, MNepBbIA 3aKOH TepMOOMHAMWUKW, 3aKOH COXPAHEHWUS 3SJIEKTPUYECKOro
3apsfa, 3akoH KynoHa, npy 3TOM pa3finyaTb CJOBECHYI (DOPMYSIMPOBKY 3aKoHa, ero
MaTeMaTu4eckoe BbipakeHne n ycnoBusa (rpaHuubl, 061actn) npMMeHnMocCTu;

00BbSACHATb OCHOBHbIE MPUHUUMbI OEACTBUS MallnH, MPuUbopoB U TEXHUYECKUX
YCTPOWCTB; pa3/inyaTb YCioBUA ux 6e30MacHOro WCMosb30BaHUS B MOBCEOHEBHOM
YKN3HU;

BbIMOJIHATL 3KCMNEPUMEHTbI MO UCCe0BaHMNI0O (PU3NYECKUX ABJEHUA N MPOLECCOB C
NCMOJIb30BAaHNEM TMPAMbIX, W KOCBEHHbIX W3MEPEHUA, Npu 3TOM (QOPMYSINPOBaATL
npobnemy/safadyy wn runotesy y4dyebHOro 3KCNepumeHTa, cobupaTb  YCTaAHOBKY
13 NpeasioXeHHoro obopynoBaHMs, NMPOBOAUTbL OMNbIT U POPMYJIMPOBATL BbIBOAbI;

OCYLLECTBNATbL MPAMbIE U KOCBEHHble U3MEPEHUA PUINYECKUX BEAUYUH, MPU ITOM
BbibMpaTb ONTMMasibHbIA CrMoco® n3MepeHus M WNCNO0Jb30BaTb W3BECTHble MeTOoAbl
OLLEHKWN MOrpeLHOCTEN NU3MEPEHN;

nccnenoBaTb 3aBUCMMOCTU MexAy (U3NYeCKUMU BeINYMHaMW C WUCMOJIb30BaHUEM
NPSMbIX N3MEPEHUN, MPU 3TOM KOHCTPYMPOBaTb YCTAaHOBKY, (MKCUPOBaATb pe3y/bTaTbl
MoJZIly4eHHOW 3aBUCUMOCTU (DU3NYECKUX BENNYUH B BuAe Tabnuy v rpadukos, genaTb
BbIBOAbI MO pe3ysibTaTaM UccaenoBaHus;

cobniogaTth npaBusia 6esonacHoOro Tpyaa npu rnpoBefeHUn UCCNefoBaHUM B paMKax
y4yebHoro skcnepmmeHTa, y4ebHO-UCCNenoOBaTENIbCKOM W MNPOEKTHOW AeATesIbHOCTU C
NCMoJib30BaHWEM N3MEPUTENbHbBIX YCTPONCTB 1 nabopaTtopHoro obopynoBaHus;

pewaTb pacYéTHblIE 3afayM C SBHO 3afdaHHOM (U3NYECKOW MOAENbl, WUCMOJb3yS
dhunsnyeckne 3aKoHbl M MPUMHUWUMLI, Ha OCHOBE aHasM3a YCNoBMA 3adayn BbibupaTb
hur3nYeckKyto Moaenb, BblAeNSATb PU3NYECKNE BESINYNHBI U POPMYJbl, HeobxoauMble AN
eé pelleHus, NMPoBOANTb PacyY€Tbl N OLEHMBATb PEaSbHOCTb MOJZIYYEHHOrO 3HaAYeHus
h131M4EeCKON BENNYMHDbI;

pelwaTb KayecTBEHHble 3ajaydYn: BbICTpauBaTb JIOFMYECKN HEMNPOTUBOPEYMBYIO
Lerno4yKy pacCyXOeHUM C OMnopoM Ha W3YyYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dhursnveckne aBnNeHUS;

NCMosb30BaTb MpU peweHnn Yy4ebHbiX 3agad CoBpPeMEHHble MHGOPMAUMOHHbIE
TEXHONOrUM ONA MOUCKA, CTPYKTYPUPOBaHUA, WUHTepnpeTauum u npeacTaBieHuns
y4eObHOM M Hay4HO-MOMNYJSIPHON MHGOPMaUMK, NOJNYYEHHONW M3 pPa3/INYHbIX MCTOYHUKOB,
KPUTUYECKN aHan3mMpoBaTb NoJlydaemMyo UHoOpMaLnio;

NPUBOOUTL MPUMEPBLI BKJada POCCUNCKUX U 3apybexkHbIX  YYEHbIX-(hU3NKOB B
pa3sBUTNE HayKu, 06BbACHEHME MPOLIECCOB OKPYXKAloWeEro Mmpa, B pa3BUTUE TEXHUKU U
TEeXHOI0rnn;

NCMosb30BaTb TeopeTudeckme 3HaHUS Mo pusmke B MOBCEAHEBHOW >XU3HU ON4A
obecnevyeHna 6eszonacHoctnm npu obpaweHun ¢ npumbopaMnm N TEXHUYECKUMU
YyCTPONCTBaMW, [ONA COXPaHEHUA 300poBbsA W CoBAIOOEHNA HOPM 3KOJIOMMYECKOro
noBedeHUs B OKPYXaloLLen cpene;

paboTaTb B rpynne C BbINOJIHEHNEM pPa3J/INYHbIX COUMAJIbHbIX POSen, NJaHUPOBaTb
paboTy rpynnbl, pauMoOHalibHO pacnpefenatb 0683aHHOCTM W MNJIAHUPOBATb
0eATeNbHOCTb B HeCTaHAapTHbIX CUTyauunax, afeKBaTHO OLEHMBATb BKAAL Ka)KOoro
N3 YHaCTHMKOB rpynmnbl B pelleHne paccMmaTpuBaeMon npobnemsl.

K kKoHuy oby4eHuma B 11 Knacce npeaomeTHble pe3ysbTaTbl Ha 6a30BOM ypOBHe
OOJKHbI 0TpaXkaTb CHOPMUPOBAHHOCTb Y 00y4alOLWNXCSH YMEHUA:

OEMOHCTpMpoOBaTb Ha TMpuMMepax poib U  MecTo ¢Gusmkn B GopMUPOBaAHUM
COBPEMEHHOW Hay4YHOW KapTWHbl MUpa, B pPa3BUTUN COBPEMEHHOW TEXHUKN W
TexXHONIOrnnm, B TMpPaKTUYECKON OeaTeNnbHOCTU Jiogen, UenoCTHOCTb W eduHCTBO
h13M4eCcKon KapTUHbI MUPa;

YYUTbIBaTb rpPaHULbl MPUMEHEHUSA WN3YYEHHbIX (U3NYECKNX MOAesIeEN: TOYEeYHbIN
3/IeKTPMNYECKUI 3apsag, Jiyd CBETa, TOYEYHbIN UCTOYHUK CBETa, agepHas MoAeslb aToMa,



HYKJIOHHaa Moesib aTOMHOro sapa npu pewweHnn MuUnyecknux sanav;

pacno3HaBaTb (PU3NYECKME ABNEHUS (MPOLLECCHl) N 0OBACHATL UX Ha OCHOBE 3aKOHOB
3/IEKTPOOUHAMUKN N KBAHTOBOW (U3NKW: ISNEeKTpUYecKas NpoBOAMMOCTb, TEnJoBOE,
CBETOBOE, XWUMMYECKOoe, MarHUTHoe [OencTBUA TOKa, B3auMOAENCTBME MarHuTOB,
3JIeKTPOMarHUTHas WMHAYKUUSA, OEACTBME MArHUTHOrMO Noas Ha MNPOBOLAHWUK C TOKOM U
OBVDKYLLMNCA 3apaf, 3J1IeKTPOMarHuUTHble KonebaHua W BOJIHbI, MPAMOJIMHENHOE
pacnpocTpaHeHue cBeTa, OTpPakeHwe, npesioMmnieHne, NHTepdepeHuns, Andpakuma u
nonsapusaunsa cCBeTa, QUCNepcus cBeTa, (OTo3NeKTpunYeckun 3hdekT (hoToadhdekT),
CBETOBOEe [JaBJieHWe, BO3HMKHOBEHME JIMHEMYATOro ChnekTpa aToMa BOAOPOAa,
ecTecTBeHHas N NCKYCCTBEHHas paguOaKTUBHOCTb;

OMNMCbIBaTb N3Yy4YeHHble CBONCTBA BELLECTBA (3N1EKTPUYECKNE, MarHNTHbIE, ONTUYECKNE,
3/IEKTPMNYECKYID MNPOBOAMMOCTb Pa3/IMYHbLIX Cpend) W SNEeKTPOMarHUTHble SABJIEHUSNA
(Mpouecchbl), MCnosb3lys GU3NYECKNe BeNNYUHbL: INIEKTPUYECKUIN 3apsahd, Ccuna ToKa,
3/IeKTPMYECKOEe HaMps>XeHne, 3N1eKTpU4eckoe COMpoTUBEHME, PAa3HOCTb MOTEHLMANOB,
3/1eKTPOABMXKYLLAA cuna, paboTa ToOKa, MHAYKLUMA MarHUTHOro nonsd, cuna Amnepa, cuna
JlopeHUa, MHOYKTUBHOCTb KaTyLIKW, JHEPrmns 3/1eKTPUYECKOro M MarHUTHOro noJsen,
nepmon M 4YactoTa kosebaHuin B kKosnebaTenbHOM KOHType, 3apsd U Cuila TOKa B
npoLecce rapMOHUYECKMX 3NeKTPOMarHUTHbIX KonebaHuin, (oKyCHoe pacCcTosiHUE W
onTn4yeckass Cuaa JIMH3bI, NPU ONUCaAHUN MNpPaBUIbHO TPaKTOBaTb (U3NYECKUA CMbICN
NCMOJIb3YEMbIX BENNYUH, KnUX o0603Ha4YeHUs W eanHUUbl, YKa3biBaTb QOPMYIbl,
CBsA3blBalOLWME OAaHHYIO (PU3NYECKYIO BEANYUHY C APYTMMU BEANYNHAMN;

OMNNCbIBaTb M3YYEHHbIE KBAHTOBblE SABMEHMS U MNPOLIECChl, UCNOJb3ys (Uunyeckmne
BEJINYMNHbI: CKOPOCTb 3/1EKTPOMArHUTHbIX BOJIH, AJINHA BOJIHbI U YaCTOTa CBEeTa, SHeprus
N MMNynabC POTOHAa, Nepmnoa nosypacnana, SHeprmsa CeBA3N aTOMHbIX A4ep, NpyY oNnucaHun
MPaBWUIbLHO TPAaKTOBaTb PU3NYECKUIN CMbICA UCMOJb3YEMbIX BEANYUH, NX 0603HaAYeHNsA ©
egnHuLbl, yKa3blBaTb (OpMysbl, CBA3biBalOLWME OaHHYIO (U3NYECKYID  BENYUHY
C APYrMMU BENNYUHAMMWN, BbIYHNCNATL 3Ha4YeHne hrusn4eckon BesINYnHbI;

aHaNM3npoBaTb PM3NYECKME MPOLIECCHl U SABNEHUS, NUCMOJb3Ya (PU3NYECKNE 3aKOHbI U
MpuMHUUNbE: 3akKoH OMa, 3aKOHbl MOC/eAO0BaTENIbHOMO M MapasieslbHOro CoeauHeHUs
MPOBOOHMKOB, 3aKOH [xoyns—JleHua, 3akKOH 3/1eKTPOMArHUTHOW WHAYKUUW, 3aKOH
NPAMOJINHENHOrO pacrnpoCTpaHeHUa CBeTa, 3akKOoHbl OTpPaXXeHUs CBeTa, 3aKOHbI
npenoMaeHnsa cBeTa, ypaBHeHMe DNHWTeNHa ansa ¢oToaddekTa, 3aKOH COXpaHeHUs
3HEepPrumn, 3aKOH COXPAHEHUSA MMMYJSbCa, 3aKOH COXPaHEeHWUs 3JIEKTPUYEeCKOro 3apsda,
3aKOH COXpaHEeHMA MacCoBOro Ymcsa, nocTynaTbl bopa, 3aKOH pagnoakTMBHOINO pacrnaga,
npu 3TOM pas3/ind4aTb CJ/IOBECHYID (QOPMYJIMPOBKY 3aKoHa, €ero MaTeMaTuyeckoe
Bblpa>keHune n ycsoBusa (rpaHnubl, obnactn) npuuMeHnMocTu;

onpegensAaTb HampaBJieHUWe BeKTopa WHAYKUMWM MAarHUTHOrO MoJjis MpPOBOAHMKA C
TOKOM, CUJibl AMNepa n cunbl JlopeHua;

CTPOUTb U OMNUCbIBaTb W3006pa>keHne, co3daBaemMoOe TMJIOCKMM 3epKasioM, TOHKOWN
JINH30M;

BbIMOJ/IHATL 3KCMEePUMEHTbI MO UCCNefoBaHUO PU3NYECKUX SBJEHUA U MPOLLECCOB C
NCMOJIb30BaHMEM TMPSMbIX, N KOCBEHHbLIX W3MEpeHuUn: npu >3ToM GopMyInpoBaTb
npobnemy/zagadyy wn runotesy y4ebHOro 3sKCnepmMeHTa, cobupaTb  YCTaHOBKY
13 NpeasnoXxeHHoro obopynoBaHuUs, MPOBOANTb ONbIT U POPMYJIMPOBATL BbIBOAbI;

OCYLLECTBNATbL MPSAMblE U KOCBEHHblE U3MEPEeHUA PUINYECKUX BEAUYUH, MPU ITOM
BblbMpaTb ONTMMasbHbLIA CrMoco® wn3MepeHus M WNCNOJAb30BaTb W3BECTHble MeTOoAbl
OLLEHKMN MOrpeLuIHOCTEN N3MepPEeHUI;

nccrnenoBaTb  3aBUCMMOCTU  PU3MYECKMX BEAMYMH C  WCMNOJIb30BaHUEM MPSMbIX
N3MEPEHNN: TMPU STOM KOHCTPYyUpOBaTb YCTaAHOBKY, (UKCMPOBaTb pe3ysbTaThbl
MONYyYEHHOW 3aBUCUMOCTU (DU3MYECKUX BENMUYUH B BUAe Tabnuy n rpadukos, Oenatb
BbIBOAbI MO pe3ysibTaTaM UCCNen0BaHNS;

cobnopgaTth npaBuna 6e3onacHoro Tpyaa MNpu NpoBeAeHUUM UCC/iedoBaHUN B
paMKax Yy4yebHoro 3sKcnepuMeHTa, Yy4yebHo-uccrnenoBaTeNbCKOM " NMPOEeKTHOM
NeaTeNbHOCTU C WCNOJIb30BaHUEM U3MEPUTESIbHbLIX YCTPOWCTB W nabopaTopHOro
obopypnoBaHus;



pewaTb pacYéTHblE 3afayM C SBHO 3afdaHHOM (U3NYECKOW MOAEeNbl, UCMOoJb3yS
dur3nYeckne 3akoHbl M MNPUHUWMNLI, Ha OCHOBE aHasM3a YycCJloBMSA 3agadu BbibupaTb
hur3nYveckyto Moaenb, BblAenaTb PU3NYeCcKmne BeNNYUHbI U hopMybl, Heobxoaumble ons
eé pellueHus, NMpPoBOANTb PacCY€Tbl N OLEHMBATb PEaASbHOCTb MOJIYYEHHOr0 3HaYeHus
h131M4eCKON BENNYMHDbI;

pelwaTb KayecTBEeHHble 3ajaydYn: BbICTpauBaTb JIOFMYECKN HEMNPOTUBOPEYMBYIO
LernoYyKy pacCyXOeHUM C OMnopoM Ha W3YyYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
Ppur3nyeckue ABNeHns;

NCNoJIb30BaTb MPW pelleHnn y4yebHbIXx 3afjavy COBpPEMEHHble WHGOPMaLNOHHBIE
TEXHONOrUM ONA MOUCKA, CTPYKTYPUPOBaHUA, WUHTepnpeTauum u npeacTaBieHus
y4e€ObHOM 1 Hay4HO-MONYJSIPHOM MHGOPMaLUKN, NONYYEHHON U3 Pa3/IMYHbIX UCTOYHUKOB,
KPUTUYECKN aHaan3mpoBaTb NOJlyHaemMyo UHOopPMaLnIo;

06BACHATL MPUMHUUNBbI OENCTBUS MalunH, NpubopoB ”N TEXHUYECKUX YCTPOWCTB,
passnyaTb yC/10BUS nx 6€30nacHOro NCnosib30BaHMsA B MOBCEOHEBHON XU3HU;

MPUBOANTbL MNpUMepbl BKJlafda POCCUNCKUX W 3apybexkHbiX Y4EHbIX-(U3MKOB B
pas3BUTME HayKu, B 0O6bACHEHME MPOLLECCOB OKPYXKaloWero Mmpa, B pa3BUTuUE TEXHUKU U
TexHOoJ1I0rni;

NCMoOsb30BaTb TeopeTudeckme 3HaHUSa Mo pusmke B MOBCEAHEBHOW >XKMU3HU 414
obecnevyeHna 6GesonacHocTu npu obpaweHun ¢ npubopamMnu ”N  TEXHUYECKUMMU
YCTPONCTBaMN, [OJ1I9 COXPaHEHUS 300pPOBbA UM COBNOOEHUS HOPM  3KOJIOMMYEeCKOro
MnoBeAeHNs B OKpyXaloLen cpeae;

paboTaTb B rpynne C BbINOJIHEHWEM PaA3J/INYHbLIX COLMAJIbHbLIX POJieNr, MAaHUPOBaTb
paboTy rpynnbl, pauUWOHaNbHO pacnpenenatb 0653aHHOCTM W NJaHUPOBaTb
0eATeNIbHOCTb B HECTAaHOAPTHbIX CUTyauusax, afeKBaTHO OLEHMBATb BKaL Ka)goro
N3 YH4aCTHMKOB rpynmnbl B pelleHne paccMmaTpuBaeMon npobaemel.

COOEPXXAHUE OBYYEHUSA

10 KJIACC

Pasgen 1. dPmM3uKa n MeToabl Hay4YHOro NO3HaHUA

dunsmka — Hayka o npupoge. Hay4dHble MeToObl NO3HAaHUA OKpy>KatLwero Mmupa. Posb
S3KCMepuMeHTa 1 Teopumn B rnpouecce nosHaHUsA rnpupoabl. IKCNepuMeHT B hU3nKe.

MopoenupoBaHue  (U3NYECKUX ABJEHUA WM npoueccoB. HayyHble runoTesbl.
dunsnyeckme 3aKoHbl U Teopun. 'paHnLbl NPUMEHUMOCTU PU3NYECKUX 3aKOHOB. MNpuHLMN
COOTBETCTBUSA.

Ponb n mMecto ¢m3mkm B GOPMUPOBAHUN COBPEMEHHOW Hay4YHOW KapTWUHbLI MUpa, B
MPaKTNYEeCKOn AeATesIbHOCTU N4en.

JemoHcTpayuu

AHasiorosble " undposble nsMepuTesbHble npubopsl, KOMMbIOTEPH
ble 4aTYUKN.

Pasgen 2. MexaHuka

Tema 1. KuHemaTunka

MexaHun4yeckoe aBuxeHue. OTHOCUTENBHOCTb MEXaHWYeCKOoro ABUXXKeHUs.

Cuctema oTc4éTa. TpaeKkTopus.

MepemelleHne, CKOPOCTb (CPeEOHAsT CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHue
MaTepuasibHOM TOYKKW, WX TMPOEKUUM HaA OCU CUCTeMbl KoopauHaT. CroXeHune
NepeMELLEHN N CJI0XKEHNE CKOPOCTEN.

PaBHOMepHOE ©N  paBHOYCKOPEHHOE  MPAMOJIMHENHOE  OBUMXKeHue. [padukn
3aBUCMMOCTM KOOPAWHAT, CKOPOCTU, YCKOPEHUS, MYTU N MNepeMelleHns MaTepuasibHon
TOYKWN OT BPEMEHMN.

CeobogHoe nageHue. YckopeHune cBoboaHOMo nageHus.

KpunBonnHenHoe pOBuM>XeHue. [BUXXEHME MaTepuasbHOM TOYKM MO OKPYXHOCTM C
MOCTOSAHHOM MO MOAYJII0 CKOPOCTblO. YrnoBas CKOPOCTb, JIMHENHAsA CKOPOCTb. Mepuog wm
YacToTa obpaweHunsa. LleHTpocTpeMnTenibHOE YCKOPEHMe.



TexHN4Yeckne YyCTPONCTBa W [MpaKTUYecKoe MNpUMEHeHue: CcrnnuaoMeTp, ABUXKEeHue
CHapsA0B, LUerHble 1 peMEHHble nepenadn.

lemoHcTpauuu

MO}J,EJ'II: CNCTEMDI OTC‘-IéTa, NNNCTPaUna KMHEMaAaTNYECKUX XapPaKTepUCTuK OBN>XXeHn4.

MpeobpasoBaHmne ABNXKEHUI C NCMOJIb30BaHMEM NPOCTbIX MexaHWU3MoB. [NageHne Ten B
BO3JyXe N B pa3peXeHHOM MpoCTpaHCTBe.

HabniogeHue noBmxeHns Tena, 6pOLLIEHHOr0 NOA4 YriOM K FOPU3OHTY 1
rOPU30HTaJIbHO.

N3mepeHne yckopeHnsa ceobogHoro nageHus. HanpaeneHmne cKopocTun
npv OBMXKEHUWN MO OKPYXXHOCTW. YYEHUYECKUV SKCMTEPUMEHT,
s1abopaTopHbie paboTsbl

N3y4yeHne HepaBHOMEPHOro ABMXXEHUS C Lesblo onpefesieHnss MrHOBEHHOM CKOPOCTMU.

NccnepoBaHne  COOTHOLWIEHWA  MexXAy  NyTaMu, MNponAeHHbIMW  TesioM  3a
nocsiefoBaTeslbHble PaBHble MPOMEXYTKN BPeMeHU Mpu PpaBHOYCKOPEHHOM OBUXXEHUU C
Ha4YasIbHON CKOPOCTbIO, PABHOW HYHO.

N3ydyeHne OBUXKEHUNA LIapuKa B BA3KOM XUAKOCTU. N3yvyeHne OBMXKEHNS
Tena, 6poLIEeHHOro ropu3oHTasbHO.

Tema 2. [JuHamuka

MpuHUMn OTHOCUTEJIbHOCTN Franunnes. MepBbin 3aKOH HbloTOHa.

NHepunanbHble CMCTeMbl OTCYETA.

Macca Tena. Cwuna. MMpuHuMn cynepno3vuuu cui. BTopon 3akoH HbloTOHa Aans
MaTepuasibHON TOYKWN. TpeTuin 3aKOH HbloTOHa ANa MaTepuasibHbIX TOYEK.

3aKOH BCEMUPHOro TAroteHus. Cnna Ta)xecTu. lNepBas KoCMMYeckas CKOPOCTb.

Cuna ynpyroctin. 3akoH 'yka. Bec Tena.

TpeHune. Buabl TpeHNA (MOKOS, CKOJIbXXeHUA, KavyeHus). Cuna TpeHusa. Cyxoe TpeHue.
Cuna TpeHUss CKOJIbXXEeHUss U cuna TpeHusa nokod. KoadpdpuumeHT TpeHnsa. Cuna
COMPOTUBJIEHNA NPU ABVMXKEHUN Tesla B XUOKOCTN UK rase.

MocTynaTenbHoe 1 BpallaTesbHoe ABMXeHne abcontoTHO TBEPAOro Tena.

MOMEHT Cwuibl OTHOCUTENbHO OCK BpaweHus. lnevyo cunbl. YCNOBUSA paBHOBECUS
TBEpAOro Tena.

TexHn4yeckne yCTPONCTBa M MNpakTU4eCcKoe MpUMeHeHne: MNOALUNMHUKK, OBUXKEHUue
NCKYCCTBEHHbIX CNYTHUKOB.

lemoHcTpaun

fABneHne nHepuunn.

CpaBHeHMe Macc B3aMMOAENCTBYIOLWMX Ten. BTopon 3akKoH
HbloTOHa.

N3mepeHue cun. ChoxeHne cuin.

3aBUCUMOCTb CUJIbl YAIPYTroCTU OT AedopMauun.

HeBecomMocTb. Bec Tena npu yckopeHHOM noabémMe n nageHnn. CpasHeHue
CUJT TPEHUSA MOKOS, Ka4Y€HUSA N CKOJIbXKEHUS.

YcnoBua paBHoOBecus TBEPAOro Tena. Buabl paBHoBecus.

YueHnyecknii skcriepuMeHT, s1abopaTopHblie paboTbl N3yyeHne
OBM>XXeHnsA bpycka No HakKIOHHOW MJIOCKOCTN.

NccnepoBaHne 3aBUCMMOCTU CUA YMPYroCcTU, BOSHUKAOLWKNX B MPY>XXUHE N Pe3NNHOBOM
obpasue, oT nx gedopmauunn.

NccnepoBaHne ycnoBuin paBHOBeCUs TBEPAOro Tesia, MMEKLEro oCb BpalleHus.

Tema 3. 3aKOHbI COXpaHEHNS B MexaHUKe

NmMnynbC MaTepmnasbHOM TOYKU (Tesa), CUCTEMbI MaTepuasbHbIX ToYeK. IMNynbC cunbl
N N3MEHeHne UMMNyabCa Tesa. 3aKOH COXpaHeHNa MMNysbca. PeakTUBHOE OBUXXEHME.

PaboTa cunbl. MoWHOCTbL CUbI.

KuHeTnyeckas aHeprusa maTepuasbHON TOYKN. Teopema 06 M3IMEHEHUN KNHETUYECKON
3Heprumn.

MoTeHumanbHasa 3Heprusa. [lloTeHyuManbHasas >3Heprua ynpyro AedopMMPOBaAHHON
Npy>XuUHbl. NMoTeHUNaNnbHas sHeprus Tena B6N3M NOBEPXHOCTUN 3EMAN.



MoTeHuWanbHble U HenoTeHuMaNbHble cusbl. CBA3b paboTbl HEMOTEHLUNaNbHbIX CUA C
N3MEHEeHNEM MeXaHW4YeCKOM 3Heprmum Cuctembl Tesl. 3aKOH COXPaHEeHUS MexaHW4YeCcKown
SHeprun.

Ynpyrve v Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne yCTPOWCTBA W  MpaKTU4Yeckoe nNpuMeHeHue: BOLAOMET, KOMEép,
NPY>XXUHHbIN MUCTONET, ABMXKEHNE PaKeT.

lemoHcTpalun

3aKoH coxpaHeHuns umnysibca. PeakTnesHoe
OBV>KeHue.

MNepexon NoTeHUMaNIbHOW SHEPrun B KUHETUYECKYI0 1 obpaTHO.

YueHnyeckunii skcrepuMeHT, 1abopaTopHbie paboTsi

N3y4eHne abconioTHO HEYNPYroro ynapa ¢ noMoLLbio ABYX OANHAKOBbIX HUTSAHbIX
MasATHUNKOB.

NccneposaHne cBa3n paboTbl CUbI C M3MEHEHMEM MexXaHW4YeCKoW 3HepruuTena Ha
npuMepe pacTsXXeHUa Pe3nHOBOro XryTa.

Paszpen 3. MonekynsipHas (pM3mMkKa U TepMoavHaMuka

Tema 1. OCHOBblI MOJIEKYJISIPHO- KUHETUYECKONW Teopumn

OCHOBHble  TMOJIOXKEHUSA  MONEKYNAPHO-KUHETUYECKON Teopunm U UX  OMbITHOE
obocHoBaHve. bBpoyHoBCKoe ABumXXeHue. [Ouddysnsa. XapakTep  OBMXKEHUS U
B3aMMOOENCTBUA YacTuL BewecTBa. Mogenn CTpOeHMS rasoB, XUAKOCTEN N TBEPAbIX
Ten n obbsAcHeHMe CBOMNCTB BelleCTBa Ha OCHOBe 3TUX moAenen. Macca v pasmepsbl
Mosiekys. KonnyecTso BellecTBa. [locTosasHHaa Asoraapo.

TennoBoe paBHOBecue. TemnepaTypa n eé namepeHune. LLlkana temnepatyp Lenbcus.

Mogenb wupeanbHoro ra3a. OCHOBHOe YypaBHEHWE MOJIEKYNAPHO-KUHETUYECKON
Teopun naeasnbHoro rasa. ABConoTHas TemnepaTypa Kak Mepa CpefHen KUHETUYEeCKOoMn
3Heprun TernJsoBOro ABMXXeHua 4YacTuy rasa. Llkana TemnepaTtyp KenbBuHa. [a30Bble
3aKOHbl. YpaBHeHne MeHgeneesa—KnanenpoHa. 3akoH [LanbToHa. W3onpouecchl
B MZeasIbHOM ra3se C NoCTOSAAHHbLIM KOJIM4eCTBOM BellecTBa. ['padunyeckoe npencrasrsieHmne
M30MpoLLEeCCOB: N30TEPMa, N30x0pa, n3obapa.

TexHn4yeckne yCTpomcTBa U NpakTu4eckoe npuMeHeHune: TepmomeTp, bapomeTp.

JemoHcTpaynn

OnbIThl, AOKa3biBaOLWMe ANCKPETHOE CTPOEHMEe BellecTBa, oTorpadum Mosiekyn
OpraHnYyecknx coeguHeHuin.

OnbITbl No gnddysnm Xugkocten n rasos. Mogenb
6pOYyHOBCKOIr0o OBUXEHUS.

Mopgenb onbiTa WTepHa.

OnbITbl, OKa3biBaOLME CYLLLECTBOBAHNE MEXMOJIEKYIAPHOr0 B3aMMOLENCTBUA.
Mogenb, nAACTpUpYloLWan npupony AaBJieHUs ra3a Ha CTeHKKU cocyaa.

OnbITbl, MAMOCTPUPYIOLLIME YPaBHEHNE COCTOSHUSA NAeasIbHOro rasa, N30mnpoLecchl.

Y4enndeckunii s3kcrepumMeHT, 1abopaTopHblie paboTsbl

OnpepeneHne MaccChbl BO3gyxa B KNaCCHOW KOMHaTe Ha OCHoBe mamepeHun obvéma
KOMHaTbl, JaBNeHUsA U TeMmnepaTypbl BO34yXa B HeEN.

NccnepoBaHne 3aBUCMMOCTM MeXAY NapaMeTpamMum COCTOSHMUSA pa3peXeHHOoro rasa.

Tema 2. OCHOBbI TEPMOANHAMUKN

TepMognHamMmyeckas cmcteMa. BHyTpeHHSAA aHeprusa TepMoanHaMnN4eCcKom CUCTEMBI U
crnocobbl eé wu3sMeHeHus. KonmyectBo TennoTbl U paboTa. BHyTpeHHSS 3sHeprus
O04OHOATOMHOIo mnaealabHOro ra3a. BVI)J,bI Tenaonepenadn: TEenanonposogHOCTb,
KOHBEKUWNA, nany4eHune. V}J,eanaﬂ TenJ10€MKOCTb BewecTBa. Konn4yectBo TennaoThl npum
Tensonepenaye.

MoHaTne o6 agmabaTHOM npouecce. MepBbil 3aKOH TepMoAMHaMUKW. [puMeHeHne
nepBoro 3akoHa TepMOAMHaMUWKWM K WU3onpoueccaM. rpa(bI/I‘-IeCKaﬂ nHTEpnpeTauna
paboTbl rasa.

BTopoin 3aKOH TepMoaANnHaMnKn. HeobpaTUMOCTb MPOLIECCOB B NMPUPOE.



TennoBble MalWuWHbl. [pMHUWABLI OENCTBMA TEnoBbiX MalwuH. [lpeobpa3oBaHus
SHeprun B TenJoBbIX MalwunHax. KospuumeHT nosiesHoro AenCcTBMA TenJ0BON MalUUHbI.
Unkn KapHO 1 ero Ko3pduuueHT nosie3Horo AencTBusA. IKonornyeckme npobnemsl
TenJIooHepPreTUKN.

TexHn4yeckne yCTPOMCTBA W MNpakKTUYeCKoe NpUMEHeHue: OBUraTenb BHYTPEHHEro
cropaHus, 6bITOBON XONOAUSIbHUK, KOHAULMOHED.

JdemoHcTpaynn

N3MeHeHne BHYTpPEeHHEN 3Heprun Tena npu coBeplleHnn paboTbl: Bbl1eT npobkn uns
OyTbIIKM NoA OENCTBMEM CXaTOro BO3AyXa, HarpeBaHue 3gupa B JNlaTyHHOW Tpybke
NnyTém TpeHus (BUAeoAeMOHCTpaums).

N3MeHeHne BHYTpPEHHEN 3Heprmn (TemnepaTypbl) Tena npu tenaonepepaye. OnbIT
no agnabaTtHoOMy pacluMpeHUto Bo3ayXa (OMNbIT C BO3AYLWHbLIM OrHUBOM).

Momenn napoBon TypObuHbl, OBUraTenss BHYTPEHHEro CropaHus, pPeakTUBHOIO
aBuraTens.

YuyeHunyecknyi skcriepuMeHT, nabopaTopHble paboTbi

N3mepeHne yaenbHoM TEeNN0EMKOCTN.

Tema 3. ArperaTHbleé COCTOSIHUA BellecTBa. Pa30Bble nepexonbl

Mapoobpa3zoBaHne W” KoHAeHcauus. WcnapeHune un  KuneHune. AbconoTHas u
OTHOCUTENbHAas BJIAXXHOCTb  BO3A4yXa. HacblweHHbIW nap. YhenbHaa TennoTa
napoobpasoBaHMA. 3aBUCMMOCTb TEMMNEPATYPbl KUMEHNSA OT OaBJIEHUS.

Teéppoe Teno. Kpuctananmyeckme un amopdHble Tesna. AHU30TPONMS CBOWNCTB
Kpuctannos. Xuagkme kpuctannbl. CoBpeMeHHble MaTepuanbl. [lnasneHune n
KpucTannusaumns. YaoenbHas TensaoTa nnasneHuda. Cybnmmauuns.

YpaBHeHMe Tennosoro 6anaHca.

TexHn4yeckne yCcTponcTBa M MPaKTUYECKOe MPUMEHEHWE: TUFPOMETP U MNCUXPOMETP,
KanopuMeTp, TexHOJSIorMm nojsyvYeHUs COBPEMEHHbLIX MaTepuanoB, B TOM 4ucre
HaHoOMaTepnanoB, N HAHOTEXHOJI0r Un.

lemoHcTpayum

CBOMNCTBa HaCbILWEHHbIX MapOB.

KuneHne npu NOHWXeHHOM adaBsaeHun. Cnocobbl
U3MepeHNs BJIAXXHOCTN.

HabniogeHne HarpeBaHWS 1 NNaBJIEHNSA KPUCTAIJINYECKOrO BeLecTBa. JeMoHCTpaums
KpuUcTasos.

YyeHunyeckuyi skcriepumeHT, 1abopaTopHblie paboTbi

N3mMepeHne OTHOCUTENIbHOW BJIaXXKHOCTU BO3AyXa.

Pazpen 4. dneKTpognHamMmka

Tema 1. Sn1eKTpocTaTUKa

dNeKTpusauna Tes. INeKTpuyYeckmn 3apad. [Ba BuOa 3SN1eKTPUYECKUX 3apsanos.
MPoOBOOHMKW, OMINEKTPUKN W MONYNPOBOAHUKN. 3aKOH COXPaHEHUS 3/1eKTPUYECKOro
3apsaga.

B3auvmogencrteme 3apanoB. 3akoH KynoHa. ToO4YeYHbIN 3/IeKTPUYEeCKMn 3apsaa.
AnekTpunyeckoe none. Hanpsa>XEHHOCTb 31eKTpudeckoro nons. MpuHumn

Cynepno3nummn 371eKTpNYEeCcKUX nonen. JIMHNM HanpAXXEHHOCTU NEKTPUYECKOro noss.

PaboTta cun >3nekTpocTaTudeckoro nosd. [loTeHuman. Pa3HOCTb MOTEHLUWNANOB.
MPOBOOHMKM U  OWUIEKTPUKU B 3JIEKTPOCTAaTUYECKOM none. [uanekrpuyeckas
MPOHNLAEMOCTb.

DNEeKTPOEMKOCTb. KOHAEeHCATOpP. INEKTPOEMKOCTb MJIOCKOro KOHAeHcaTopa.

JHeprus 3apsXXeHHOro KoHgeHcaTtopa.

TexHn4Yeckne yCcTporncTBa U NpPaKTMHeCKoe NpUMEeHeHMe: 31eKTPOCKOM, 3JIeKTpoMeTp,
3/1eKTpocTaTmn4yeckas 3awmnTa, 3a3emJieHne 3neKkTponpnbopos, KoHOeHcaTop,
KONMpoBaJibHbIA annapaT, CTPYMHbIN NPUHTEp.

JdemoHcTpaynn



YCTPOWCTBO N MPUHLUWM OENCTBUSA 3/IeKTpoOMEeTpa.
BBaVIMO,EI,eVICTBVIe Ha3NeKTPU30BaHHbIX Te.
dneKTpuyeckoe rnone 3apsKeHHbIX Ten. NpoBooHUKN B
3/1IeKTPOCTaTUYECKOM MoJie. dleKTpocTaTn4eckas 3awmTa.
,D,I/ISJ'IeKTpI/IKI/I B 3/1eKTPOCTaTU4EeCKOM rone.
3aBUCMMOCTb 3NEKTPOEMKOCTH NJIOCKOro KOHZeHcaTopa oT niaowa
OnnnacTtunH, pacCTtodHna Mexay HNMU mn ,D,I/I3)'I€KTpI/I‘-IeCKOI7I NMPOHNLUaeMOCTN.
DHeprusa 3aps>XeHHOro KoHaeHcaTopa.
YueHnyecknii aKcrepumeHT, nabopaTopHbie paboTsi
N3MepeHne 31eKTPOEMKOCTM KOHAEHCcaTopa.
Tema 2. T1OCTOSIHHBIV 3/1eKTpUYeckui Tok. TOKU B pa3/IndHbIX cpenax
ANeKTpnyYeckui TOK. Ycnosus cywiecTBoBaHUA 3J/IeKTpu4eckoro TOK

NcTo4yHnkM Toka. Cruia Toka. NMNoCTOSAHHbIA TOK.
Hanps>xeHne. 3akoH OMa Os1sa y4acTKa uenu.

IneKkTpuyeckoe COMpPOTMBIIEHME. YpoenbHoe COMpoTMBIIEHNE BellecTBa.
MocnepnoBaTenbHoOe, NapasnenbHoe, CMelaHHoe coeanHeHne NPoBOOHNKOB.
PaboTa 3/1IeKTpU4ecKoro TOKa. 3aKOoH Oxoyna—JleHua. MoLLHOCTb

3/IeKTPMYECKOro ToKa.

dneKTpoABMXKYLLAa CU/la U BHYTPEHHEe CONpPOTUBEHNE UCTOYHMKA ToKa. 3akoH Oma
05 NOJSIHOM (3aMKHYTOWN) 3N1eKTpuyeckon uenn. KopoTkoe 3aMblKaHue.

DNeKTPOoHHas npoBOANMOCTb TBEPAObIX MeTansos. 3aBUCUMMOCTb
COMpPOTUBJIEHNA MeTaJINIoB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

DNeKTPUYecKni Tok B BakyyMme. CBONCTBA 3JIEKTPOHHbIX MYy4KOB.

MonynpoBOOHUKN. CobcTBEHHas n npuMecHas NpPoOBOANMOCTb
nonynposogHnkoB. CBONCTBa p—n-fnepexoga. MNonynpoBogHUKoBble Npubop.l.
DNEeKTPUYECKUin TOK B pacTBopax n pacnnaBax 3/1IeKTPOJINTOB.

DNeKTPOINTUYECKAA OMCCOLMALNS. DNEKTPOSINS.

dneKkTpuyecknm TOK B rasax. CaMoCTOATENIbHbIA WU HEeCaMOCTOATE bHbLIM pa3psa.
MonHus. MNna3sma.

TexHn4yeckne yCTpoOMCTBa W MpPaKTUYECKoe MpUMeHeHne: aMnepMmeTp, BOJIbTMETP,
peocTaT, UCTOYHMKN TOKa, dJIEKTpOHarpeBaTesibHble Npnbopbl, 3/1EKTPOOCBETUTESIbHbIE

npubopbl, TepMoMeTp COMNpOTUBJIEHNS, BaKYYMHbIW avogn, TEepMUCTOpSI n
doTOpE3NCTOpPLI, MOYNPOBOAHNKOBLIM A0, rajibBaHMKa.
LdemoHcTpaynn

N3mMepeHne cnnbl TOKa U Hanps>KeHus.

3aBUCUMOCTb COMPOTUBNEHUS LNANHOPUYECKUX MPOBOAHMKOB OT AJIMHbI, NoWaan
rnonepeyHoro cevyeHNs N maTtepunana.

CMellaHHOe coeguHeHne NpoBOAHUKOB.

Mpamoe n3MepeHmne 3/1IEKTPOABVXYLLEN CcUnbl. KopoTkoe 3aMbIKaHU
€rajlbBaHN4YeCcKoro 3JieMeHTa N OUEeHKa BHYTPEHHEr0 CONPOTUBAEHUS.

3aBNCUMOCTb CONPOTUBJIEHNA METaJIJIOB OT TemnepaTypbl. [IpOBOANMOCTb
3/1EKTPOJINTOB.

NckpoBol pa3pan v NpoBOAMMOCTb Bo3ayxa. O4HOCTOPOHHSAS
npoBOOMMOCTb Ouonaa.

YyeHunyecknyi skcriepuMeHT, nabopaTopHble paboTbl

N3y4yeHne cMelwaHHOro coegnHeHns pe3ncTopos.

N3mepeHne 3snNeKTpoOBMXKYLLEN CUbl WUCTOYHWUKA TOKa W €ro BHYTpPEHHero
COMpPOTUBJIEHUS.

HabniogeHne anekTponunsa.

MeXxnpeaMeTHble CBA3MU

N3ydyeHne Kypca pusmkm 6a3oBoro ypoBHA B 10 KJjlacce OCYLLECTBASETCHA C YY4ETOM
cofeprkaTesibHbIX MeXMNMpeAMeTHbIX CBSI3el C KypcaMu MaTeMaTuku, buonorum, xmmun,



reorpaum n TexXHOIornun.

MexxnpeameTHble MOHATUSA, CBA3AHHbIE C N3YyYEHMEM METOAO0B Hay4YHOro Mo3HaHWus:
AABNIeHNe, Hay4HbI haKT, rmnoTesa, husnyeckas BesnMYmnHa, 3aKoH, Teopus, HabnogeHue,
3KCNEepPUMEHT, MoAeNMpoBaHne, MoaesNb, N3IMEPEHNE.

MaTemaTuka: peweHne CUCTeMbl YpaBHEHUN, JNHENHaAa QYHKUMS, napabona,
runepbona, Ux rpacmknm U CBOMCTBA, TPUrOHOMETpUYeCcKMe YHKLUNN: CUMHYC, KOCUHYC,
TaHreHC, KOTaHIreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl U UX
MPOEKLNMN Ha OCN KOOPAUHAT, CJIOXKEHNE BEKTOPOB.

buonormns: mexaHuW4eckoe [OBMXKEHMEe B >KMBOW npupode, Anddysnsa, 0CMOC,
TensoobMeH >KUBbLIX OpPraHW3MOB (BMAblI Ternsonepenavun, TenJoBoe paBHOBEcCKe),
3/IeKTPUYECKME ABJIEHUSA B XXMBOW Npupoae.

Xumuys: ONCKpeTHoe CTpoeHme BelecTBa, CTPOEHWEe aTOMOB W MOJIEKYJ, MOJIb
BeLleCcTBa, MOJISPHas Macca, TernsoBble CBONCTBA TBEPAbLIX TEN, XUOKOCTEN U

rasoB, 23/IeKTpMYeCKMe CBOMWCTBA METAJIJIOB, 3JIEKTPOJMTUYECKaAd Auccoumnauns,
rajibBaHuKa.

leorpagus: BNaxHOCTb BO3ayXa, BeTpPbl, bBapomeTp, TepMoOMeTP.

TexHosormA: rnpeobpa3oBaHNUe OBUXKEHUA C WCMNOJSIb30BAaHMEM MEXaHW3MOB, Y4YET
TpeHUs B TexHWKe, MNOALUNMHUKK, WNCNOJSIb30BaHWE 3akoHa COXpaHeHWs umnysabca B
TexHuKe (pakeTa, BOAOMET W Apyrve), ABUratTeslb BHYTPEHHEro CropaHus, naposas
TypbuHa, 6bITOBONM XONOAUIBHUK, KOHOAULMOHEP, TEXHOJIOMMN MOJYYEHNA COBPEMEHHbIX
MaTepuasoB, B TOM 4ucsie HaHOMaTepuasioB, 1 HAHOTEXHOJIOMUN, dNEKTpoCTaTu4eckas
3awmTa, 3a3eMJsieHne anekTponpmnbopos, KCEpOKC, CTPYWHbIN npuHTEp,
3/1IeKTpPOHarpeBaTesibHble NPNBOpPbLI, 3J1IEKTPOOCBETUTESIbHbLIE NPUBOPLI, FrasbBaHUKa.

11 KNACC

Pa3pen 4. dneKTpognHaMmmka

Tema 3. MarHuTHoe rios1ie. I71eKTpoMarHUTHas NHAYKUNS

[ToCTOAHHbIE MaArHWUTHI. B3aI/IMO,D,eI7ICTBI/Ie NOCTOAHHbLIX MarHunToB. MarHMTHOE Mone.
BekTop MarHmTHOM wHAYKUUW. [pUHLUMN Cynepno3vuunum MarHUTHbIX nonen. JInHum
MarHUTHOM WHAYKUMWN. KapTuUHaA JIMHUA MArHUTHOM WHAYKUMW NONA MOCTOSAHHbIX
MarHuTOB.

MarHuTHoe nosie NPOBOAHMKA C TOKOM. KapTuUHa AWHWA NHOYKUWUN MAarHUTHOrO Nnosas
OJIMHHOIrO MpsiMOro MnMpoBOAHMKA W 3aMKHYTOr0O KOJIbLLEBOro MPOBOAHUKA, KATYLUKU C
TOokOoM. OnbIT dpcTeda. Bzanmonencreme NpoBogHUKOB C TOKOM.

Cuna Amnepa, eé Moaysib U HanpaBJIEHNE.

Cunna JlopeHua, €é Moay/sb W HanpaBneHue. [BMKEeHWEe 3aps>KEeHHOW YacTuubl B
O0OHOPOAHOM MarHUTHOM noJsie. PaboTa cunbl JlopeHua.

flBneHne 3NeKTPOMarHUTHOM WHAYKUUKU. [lOTOK BEKTOpPa MarHUTHOM WHAYKLUWW.
INEKTPOABMXKYLLAA CUNa MHOYKUMW. 3aKOH 3/1IeKTPOMarHMTHOM nHaykummn ®apages.

BuxpeBoe snekTpunyeckoe nosie. INEKTPOABMKYLLAA CUNla UHOYKUMW B MPOBOAHMKE,
OByXXyuiemca noctynartesibHo B o4HOpPOAHOM MarHATHOM MoJe.

Mpaswnno JleHua.

VlHﬂ,yKTVIBHOCTb. dBneHune CaMonHOyKunn. 3J'IeKTp0,D,BVI)KyLLI,aFI Chnnia CaMONHAOYKLUNWN.

dHeprus MarHUTHOro nons KaTyLKN C TOKOM.
NeKTpoMarHnTHoe nose.

TexHn4yeckne YCTPOMCTBA W MNpPaKTUYeCKoe TpPUMEHEHME: TMOCTOAHHbIE MarHWUTHI,
3J1eKTPOMarHuTHblI, 351eKTpoaBuraTesb, ycKopuTenm 3/1eMeHTapHbIX yacTuu,
WHAOYKLUMOHHAA neYb.



LllemoHcTpaLun

OnbIT 3pcTepa.

OTKIOHEHWNE 3/IEKTPOHHOI0 NyYkKa MarHUTHbIM foseM. JIMHUM UHAYKLMK
MarHUTHOro nons.

B3anmogencTeme aByx npoBooHMKOB C TOKOM.Cuna Amnepa.

Oencteue cunbl JIopeHua Ha UOHbI 31eKTPoaNTa. ABNeHne
3/1EKTPOMArHNTHOM NHAYKUWN.

Mpaswnno JleHua.

3aBUCUMMOCTb 3J/IEKTPOABVIKYLLEN CUSbI MHAYKUUN OT CKOPOCTU M3MEHEHUs
MarHUTHOro NoToKa.

fBneHne caMonHOyKumn.

Y4enndeckunii s3KkCcrepumMeHT, 1abopaTopHblie paboTsbl

N3y4yeHrne MarHUTHOIro NossA KaTYLWKN C TOKOM.

NccnepoBaHne JencTeBus NOCTOAHHONO MarHMTa Ha paMKy C TOKOM. iccnenoBaHme
ABJIEHNSA 3/IEKTPOMArHNTHOM NHAYKUWN.

Paspen 5. KonebaHns n BOJIHbI

Tema 1. MexaHn4yeckue n 371IEKTPoOMarHUTHbIe KosiebaHus

KonebaTtenbHaa cuctema. CBoboaHble MexaHuM4eckme kKonebaHus. apMoHuMYeckne
konebaHunA. MNepmnopn, 4YacToTa, amMnanTyda u dasa KonebaHuin. MPYyXUHHBLIA MaATHUK.
MaTeMaTu4eCKUn MaATHUK. YpaBHEeHMEe rapMoHuU4Yecknx KonebaHui. [peBpalieHue
SHEepPrum Npu rapMoHnYeckux KonebaHmsax.

KonebaTenbHbin KOHTYp. CBOBOAHbIE 3/EeKTpOMarHUTHble KonebaHma B maeasbHOM
KonebaTenbHOM KOHType. AHaNorns Mexay MexXaHWYeCKUMWU WU 31eKTPOMarHUTHbIMU
konebaHmamn. @opmyna ToMCOHa. 3aKOH COXpPaHEHWUs 3Heprum B  UAEaJIbHOM
konebaTeslbHOM KOHTYpE.

MpenctaBneHMe 0 3aTyxalowmx KonebaHusax. BbIHY>)XAEHHble  MexaHu4Yeckue
konebaHmA. Pe30HaHC. BbIHYy>XAEHHble 3/1eKTPOMarHUTHble KonebaHus.

MepeMeHHbIN ToK. CHycongasbHbIn NEPEMEHHbIN TOK. MOWHOCTb NEPEMEHHOI0 TOKa.
AMMANTYOHOE U OeNCTBYOLLee 3Ha4YeHNe CUMbl TOKa U Hamps>XeHus.

TpaHchopmaTop. MNMponseBoacTeo, nepepada N notpebneHne 31eKTPUYECKON SHEPrUn.
JKoJIormM4yeckme pUCKM Npu NPOU3BOACTBE 3/1eKTpodHeprun. KynbTypa MCNONb30BaHUSA
3NEeKTPOIHEPrN B NOBCEAHEBHOMN XXN3HW.

TexHn4Yeckne yCTpPOMWCTBa W MpPaKTUHECKOe MPUMEHEHMEe: 3S1eKTPUYECKMA 3BOHOK,
reHepaTop NepeMeHHOro ToKa, JIMHUN 31eKTpornepenas.

JemoHcTpayum

WccnepoBaHue napameTpoB konebaTenbHOW CUCTeMbl (MPYXXUHHbIN nam
MaTeMaTU4eCKNin MassTHUK).



HabnoneHune 3aTyxawwmx konebaHun. NccnepoBaHne CBONCTB
BbIHY>XAEHHbIX KonebaHuin. HabnioneHne pesoHaHca.

CeobofHble anieKTpoMarHUTHbIE KonebaHus.

OcumnnorpamMmmbl  (3aBUCMMOCTU  CWUJIbl TOK@ W HaNps>KeHus OT BpeMeHwu) pn[ns
3/IeKTPOMArHUTHbIX KonebaHun.

Pe3oHaHC nNpu nocnepoBaTesibHOM COeAUHEHUN Pe3NCTOopa, KaTYLWKNU NHAYKTUBHOCTU
N KOHOeHcaTopa.

Moaenb NMHWUK aneKTponepesadn.

YyerHunyeckuvi skcriepuMeHT, 1abopaTopHble paboTbl

NccnepoBaHne 3aBMCMMOCTU rmepuoga Masbix KonebaHui rpy3a Ha HUTWU OT AJIMHbI
HUTU N MaccChbl rpysa.

WccnepoBaHne nepeMeHHOro TOKa B Uenn W3 nocsefoBaTeslbHO COeAUHEHHbIX
KOHOEHCaTopa, KaTyLKN U pe3ncTopa.

Tema 2. MexaHn4Yeckne N 3J1EKTPOMarHUTHbIE BOJIHbI

MexaHunyeckune BOJIHHbI, yCcnoBsus pacnpocTpaHeHus. Mepuoga. CKopoCTb
pacrnpoCcTpaHeHNsa U OJIMHA BOJIHbLI. [TonepeyHbie 1 NPOAOJIbHbIE BOJIHLI. MIHTepdepeHuns
N ondpakumna MexaHN4eCKnx BOJIH.

3ByK. CKOpOCTb 3BYKa. [pOMKOCTb 3BYyKa. BbicoTa ToHa. Tembp 3BYyKa.

DNeKTPOMarHUTHbIE BOJIHbI. YCN0BUA U3yYEHUA 3NEKTPOMarHUTHbIX BOJIH. B3auMHas
opueHTaums BekTopoB E, B, V B 3/IeKTpOMarHuWTHonm BosiHe. CBOWCTBa
3/IEKTPOMArHNTHbLIX BOJIH: OTpPaXeHue, rMpesioMaeHne, nondpmsauns, Ludpaxkums,
NHTepgepeHums. CKOpOCTb 3IEKTPOMArHUTHbIX BOJIH.

LLIkana 3neKTpOMarHMTHbIX BOJIH. [pUMEHEeHMe 3/1IEKTPOMArHNUTHbIX BOJIH B TEXHUKE U
ObITy.

MpuHUMNbI pagnocsasn " TeneBnaeHus. Papunonokauus.
DNeKTpPOMarHNTHOE 3arpsa3HEHNE OKPY>XatoLWen cpeasbl.

TexHn4yeckmne yCcTpONCTBa M NpakKTUYEeCKoe NpuMeHeHne: My3blKasibHble UHCTPYMEHTbI,
yNbTpa3ByKOBass [AOWArHOCTMKa B TEXHUKE W MeauunHe, padap, pPadnonpuEMHUK,
TesieBU30p, aHTeHHa, TenedoH, CBY-neys.

lemoHcTpalun

Ob6pa3oBaHue 1 pacnpocTpaHeHMe nornepeyHbIX U NPOA0JIbHLIX BOJSIH. Konebntoueecs
TEeNo Kak UCTOYHUK 3BYKa.

HabnoaoeHne oTpakeHns n NpenoMsieHnsa MexaHu4yeckux BoaH. HabnwopneHne
nHTepdepeHLn 1 gudpakLnm MeXaHNYeCKMX BOJH. 3BYKOBOMN pe30HaHC.

HabniogeHne cBA3M rPOMKOCTU 3ByKa W BbICOTbl TOHa C aMMJINTYAOMN M4YaCTOTON
konebaHunn.

NccnepoBaHue CBOWCTB  3JIEKTPOMArHUTHbIX BOJIH:  OTpakeHue, npesiomMieHune,
nongpmusaumns, angpakumsa, nHTephepeHLns.

Tema 3. OnTuka

FeomeTpuyeckaa onTuka. MNpsaMonnHenHoe pacnpocTpaHeHWe CBeTa B OAHOPOAHOMN
cpepe. Jlyd cBeTa. ToYeyHbI ICTOYHUK CBeTa.

OTpakeHune cBeTa. 3aKoHbl OTpa)KeHna cBeTa. [NocTpoeHne n3o0bpa>KeHNn B MJIOCKOM
3epkane.

MpenomneHne cBeTa. 3akKOoHbl MNpenoMnaeHuss cBeTa. AOGCONIOTHBLIM MOKa3aTesb
npenomneHnsa. T[llonHoe BHyTpeHHee oOTpakeHue. [lpefenbHbI  Yroa  MoJIHOro
BHYTPEHHEro oTpa>KeHus.

Ouncnepcna ceeTa. CNoxHbIN cocTaB benoro ceeTa. LigerT.

Cobupatowme u paccemBatowme JnMH3bl. TOHKaa JNunH3a. POKyCHOe paccTosiHUE W
onTuyeckass cCuna TOHKOM JNUMH3blL [locTpoeHne un3o0bpakeHnn B cobupaowmx W
paccemBarOWmMx NMH3ax. PopMysia TOHKON JINH3bI. YBENUYeHMe, AaBaeMOoe JINH30M.

Mpepensl NPUMEHMMOCTU FEOMETPUYECKON ONTUKMN.

BonHoBass onTtuka. WHTepdepeHunsa cBeTa. KorepeHTHble WUCTOYHUKWU. YcCnoBus
HabnooeHna MakKCMMYMOB W MWHMMYMOB B WHTEP(EPEHLMNOHHON KapTUHE OT ABYX
CUH®a3HbIX KOrepeHTHbIX UCTOYHUKOB.



Ondpakyma ceeTa. [AudpakunoHHas pewéTka. YcnoBue HabnoaeHus rnaBHbIX
MakCMMYMOB NPV NageHNN MOHOXPOMATUYECKOro CBeTa Ha ANMPPaAKLNOHHYIO PELlETKY.

Monapunsaumna ceeTa.

TexHun4yeckne yCTpoOWCTBa M MpaKTUYecKoe NpuMeHeHue: O4ku, syna, doToannapar,
NPOEKLMNOHHbIN annapaT, MUKPOCKOM, TesleCKorn, BOJIOKOHHAasa ONTWKa, AudpakunoHHas
peléTKa, nosaspona.

lemoHcTparun

MpaMonnHenHoe pacnpocTpaHeHue, oTpa>keHue " npesoMaeHune CB
eTa.

OnTnyeckne npubopsl.

MonHoe BHyTpeHHee oTpaxkeHue. Mogenb ceeToBoda. iccnenoBaHume
CBOWCTB M300parkeHUn B JIMH3aX.

Mopenn Mukpockona, Teneckona. HabnwoaeHne
nHTepdepeHumn ceeTa. HabnogeHne gnugpakumm ceeTa.

HabnogeHue gncnepcun ceeTa. NonydyeHme cnekTpa ¢
MOMOLLbIO MPU3MBI.

MonyyeHne cnekTpa C NoMoLwbio AndpakLMOHHON pelwéTkn. HabnoneHne
nonspusauunmn ceeTa.

YyerHunyeckuvi skcriepuMeHT, 1abopaTopHble pPaboTbl

N3mepeHmne nokasaTens npesoMaeHnsa ctekna. iccnegosaHmne CBOMCTB
n3obpa>keHnn B NMH3ax.HabniogeHne gnucnepcum ceeTa.

Pasgen 6. OCHOBbI CrieLuMasbHON TEOPUU OTHOCUTENILHOCTHU

paHMUbl MPUMEHNMOCTN KJIAaCCMYECKOn MeXxaHUKW. MNocTynaTbl cneunasbHON Teopuun
OTHOCUTENBLHOCTU: WHBAPWAHTHOCTb MOAYyJI CKOPOCTU CBETa B BakKyyme, npuHUUN
OTHOCUTEJIbHOCTU DMHLUTENHA.

OTHOCUTENbLHOCTb O4HOBPEMEHHOCTW. 3aMeJjieHne BPEMEHMN N COKpaLLeHMNE OJINHbI.

SHeprmsa n MMNynabC PeNaTUBUCTCKOM YacTuULbI.

CBS13b MacCbl C 3HEPruen n NMNysbLCOM PeNATUBUCTCKOM HYacTuULbl. DHEPrUsa MOKOS.

Paszpen 7. KBaHTOBas (pm3mka

Tema 1. 371eMeHTbI KBAHTOBOW ONTUKU

®oTOoHbI. PopMyna [naHka CBA3WM 3Heprmn GOTOHa C ero 4acToTOW. JHeprusa wu
nMnNynbLC poToHa.

OTKpblTEe un unccnepgosaHme d¢otoaddekTa. OnbiTol A. . CtonetoBa. 3aKOHbI
qoToahhekTa. YpaBHeHMe IDUHWTENHa Jna doToahpdekTa. «KpacHad rpaHuua»
doToapdekTa.

DasneHune cBeTa. OnbiThl . H. JlebepneBa. XumMmyeckoe
JencTeune ceeTa.

TexHunyeckmne yCTPONCTBa W MPakTM4Yeckoe MNpuMeHeHMe: $HOTO31EMEHT,
doTopaTUMK, conHeyHan baTapes, ceeTogmnoa.
LdemoHcTpaynn

®oT03(h(heKT Ha yCTaHOBKE C LIMHKOBOW NaacTUHOW. iccnepnoBaHme
3aKOHOB BHellHero otoaddekTa.

CeeToavoga.

ConHeyvyHasn baTapes.

Tema 2. CTpoeHune aTtoma

Mopgenb atoMma TomcoHa. OnbITbl Pe3epgopna No paccesHUo o -4acTuu. MNnaHeTapHas
Mooesnb atoma. llocTtynaTtel bopa. U3nydyeHne mn nornoweHue POTOHOB Mpu nepexone
aToOMa C OJHOro ypoBHS 3Heprun Ha Apyron. Buabl cnekTpoB. CNeKTp YpPOBHEN 3Hepruu
aToMa Bogopogja.

BonHoBble cBOMCTBa YacTuu. BonHbl ge bponnga. KopnyckynspHoO-BOJIHOBOW Ayasin3M.

CnoHTaHHOE U BbIHY>XOEHHOE U3JlyYeHune.

TexHn4yeckme YyCTPOMNCTBaA W MNpPaKTUYECKoe TMNpuUMeHeHue: CheKTpasibHbI aHanus

(CMeKTpoCKoM), nasep, KBAHTOBLIN KOMMbIOTEP.



LllemoHcTpaLun

Mogpenb onbiTa Pe3epcdoppna. OnpeneneHne OanHbI
BOJIHbI Nla3epa.

HabnoaoeHne nuHenyaTbiX CNEKTPOB U3yveHus. Jlasep.

Y4enndeckunii s3kcrepumMeHT, 1abopaTopHblie paboTsbl

HabnogeHne nmHen4aToro cnekTpa.

Tema 3. AToMHOe s4p0

JKCNnepnuMeHTHl, JOKa3blBatoLme CNNIOXKHOCTb CTpOEeHus agpa. OTKpbITHE
paonoakTuBHocTU. OnbiTbl Pe3sepdopha no onpeneneHuto cocTaBa pPaAvOaKTMBHOIO
n3ny4vyeHmsa. Ceonctea anbda-, 6eTa-, ramma-usnyyeHnsa. BanmaHne paamoakTMBHOCTU Ha
YKNBbl€ OPraHn3Mbl.

OTKpbITUE NPOTOHa M HenTpoHa. HyknoHHas mopenb sapa enseHbepra— MBaHeHKo.
3apsagn agpa. MaccoBsoe 4ucnio aapa. U3oTonsl.

Anba-pacnag. DNEKTPOHHbIN M MNO3UTPOHHLIN 6eTa-pacnaa. [amMMma- u3ny4vyeHwue.
3aKoH pagnoakTUBHOro pacnaja.

DHeprusa CBA3N HYKJIOHOB B afpe. daepHble cuibl. [ledhekT macchl agpa. daepHole
peakuun. leneHne n cnHTe3 agep.

AnepHbln peakTop. TepMosgepHbin cuHTe3. [lMpobnembl M NepCnekTuBbl SA4epHON
JHEpPreTUKN. IKOJIorM4eckme acnekTbl S0EPHON SHEePreTuku.

dnemMeHTapHble YyacTuubl. OTKpbITUE MO3UTPOHaA.

MeToabl HabnwaeHNA N perncTpaunum afieMeHTapHbIX YacTul. OyHOaMeHTallbHbIe
B3aMMoOencTBua. EAMHCTBO hn3ny4eckon KapTuHbl Mupa. TexHn4eckne ycTponcTea u
npakTnyeckoe rnpmMeHeHue: 403UMETpP, Kamepa

BunbcoHa, saepHbll peakTop, aToMHas bomba.

LllemoHcTpaLun

CYETYMK MOHU3MPYIOLLUNX HYacTuL,.

YueHn4ecknii 3KcriepumMeHT, n1abopaTopHbie paboTsi

NccnepoBaHme TpekoB YacTuy, (MO roToBbiM hoTOorpaduam).

Paspen 8. 9neMeHTbl aCTPOHOMMU U aCTPODU3NKKU

3Tanbl pa3BUTUA acTpoHoOMUW. [lpuknagHoOe N MUPOBO33PEHYECKOE 3HaYeHune
acTpoHOMUN.

Bup 3Bé3gHoro Heba. Co3Be3gus, Apkune 3BE3abl, NaHETbl, UX BUONMOE OBUXKEHME.

ConHe4yHasa cucrtema.

ConHue. ConHeYyHass aKTUBHOCTb. WNCTOYHUK 3Heprum ConHua wn 3BE&34. 3BE3Abl, WX
OCHOBHble XapaKTEPUCTUKKU. [lnarpaMma «CneKTpasbHbIA KacC — CBETUMOCTb». 3BE3abI
rJ1IaBHOW NOC/ief0BaTEe/IbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb» A1 3BE3/ M1aBHOWN
rnocnefnosaTesibHOCTU. BHyTpeHHee CcTpoeHune

3Bé3a. CoBpeMeHHble MnpeacTaBieHNA O npoucxoxxgeHunm un spoounn ConHua un
3BE34. DTanbl XXN3HW 3BE3M.

MneyHbih MyTb — Hawa ManakTuka. MNMonoxeHne n asmwxeHne ConHua B ManakTuke.
Tunbl ranakTuk. PagnoranakTuUkKn 1 KBasapbl. Y€pHble Oblpbl B A4paX rajakTuK.

BceneHHasn. PacwumnpeHne BceneHHon. 3akoH Xabbna. PazberaHue ranakTuk.

Teopua bonbloro B3pbiBa. PefiIMKToOBOE U3Ny4YeHue.

MacwTabHaa cTpykTypa BceneHHol. MeTaranakTuka. HepelléHHble
npobsemMbl acTpoHOMUN.

Yyennyeckune HabnwogeHus

HabnogeHna  HEBOOPYXEHHLIM  [la30OM C  WUCMOJSIb30BAaHMEM  KOMMbIOTEPHbIX
NPUIOXKEHNI ONA onpefenieHNns NosioXXeHnsa HebecHbiX 06BHEKTOB Ha KOHKPETHYH AaTy:
OCHOBHble co3Be3ansa CeBepHOro nosyLwapusa n spkme 3Bé3sabl.

Habniogernna B Teneckon JlyHbl, naaHeT, MnedHoro MyTu.

O6o6watoiee nosTopeHue

Ponb u3nmkm m acTpoHOMUM B IKOHOMUYECKOWN, TEXHOJIOMrMYECKON, COUuUanbHON 1
3TUYECKON cdepax [eATeNbHOCTM YeNoBeKa, pojlb U MeCcTo (PU3NKM U aCTPOHOMUU B



COBPEMEHHON Hay4YHOMW KapTUHE Mupa, poSib PU3NYECKOW Teopun B GPOPMUPOBaAHUN
npeacTaBieHnn o0 PU3NYECKOW KapTUHE Mupa, MeCcTo (PM3NYECKON KapTUHbI MUpa B
obuwem psAgy COBPEMEHHbBIX eCTECTBEHHO-HAaY4YHbIX NpPeacTaBJEHUA O Npupoae.

MeXnpenMeTHbIe CBA3MN

N3y4yeHne kKypca ¢punsukm 6a3oBOro ypoBHS B 11 Knacce OCYWECTBAAETCH C YH4ETOM
coaep>KaTelJibHbIX MeXnpeaMeTHbIX cBsA3en C KypCcaMn MaTeMaTWuKu, 6I/IOJ'IOFI/II/I, XNMNN,
reorpacunm n TEXHONOINN.

MexnpeagmeTHble MOHATUSA, CBA3AHHbIE C U3YYEHWEM METOAO0B Hay4YHOro MO3HaHUS:
ABNIeHNEe, Hay4HbIn haKT, rMnoTesa, pusnyeckas BeanYMHa, 3aKoH, Teopus, HabnogeHue,
3KCNepUMEHT, MogenmpoBaHne, Moaesb, N3MepeHue.

MaTemaTuka: peweHne CUCTEMbl YPaBHEHUN, TPUrOHOMETpPUYeckne yHKLNn: CUHYC,
KOCWHYC, T@HIeHC, KOTaHMeHC, OCHOBHOE TPUIrOHOMETpPUYECKOoe TOXXAECTBO, BEKTOPbLI U
NX MPOEKLUMN Ha OCU KOOpAMHAT, CJIOXKEHMWE BEKTOPOB, MPOW3BOAHbLIE 3J1EMEHTAPHbIX
hyHKLUMA, Npn3HaKn nonobus TpeyrosibHUKOB, onpeaeseHne naowann nNaoCckux guryp um
obbéma Ten.

bunosiorus: aneKTpnyeckme SABAEHUA B XUBOW npupone, kosnebaTenbHble OBUXKEHUA B
XKUBOW Mpupoae, ONTUYECKME SABNEHUA B XKWBOM Mnpupone, OenCcTBMe pagumaynum Ha
XUBble OpraHnN3Mbl.

XyuMus: CTpoeHMe aTOMOB U MOJIEKYJ, KpUCTasndyeckas CTPYKTypa TBEpAObIX Ten,
MeXaHU3Mbl 06pa30BaHNA KPUCTAIIMYECKON PELLUETKW, CreKTpasbHbIA aHaams.






Feorpagusa: MarHUTHbIE MOOCa 3eMAN, 3aleXWU MarHUTHbIX pyd, HOTOCHEMKA
3eMHOIN MOBEPXHOCTU, NpeAcCKa3saHne 3eMIeTPsACeHn.

TexHos0rns: JIMHWN aneKTponepenay, reHepaTtop rnepemMeHHoro TOKa,
aNeKTpoaBuraTesib, UHOYKLUMOHHAA Meydb, pagap, paguonpnéMHmnK, Tenesnsop, aHTEeHHa,
TenedoH, CBY-neyb, NpoekUMoHHbIN annapaT, BOJIOKOHHaA ONTuKa, cosiHe4YHas baTapes






TEMATUYECKOE
NNAHUPOBAHME 10 KNACC

HaunmeHoBaHMe
pa3nenos un
TEeM
nporpamMmol

Kosn4yecTBO 4YacoB

SNeKTPOHHbIe

(UndpoBble)
obpa3soBaTesibHble

pecypchbl

Bcero

KOHTpOJIbHbIE
paboTbl

MpaKTnyeckue
paboTbl

Paspen 1. PU3NKA N METOAObI

HAYYHOIo nO3HAHUA

Bnbnnoteka LLOK

1.1| ®Pu3mnkKa n metToabl 2
Hay4YHOro rMo3HaHus https://m.edsoo.ru/7f41bf72

WToro no paspeny 2

Pazpen 2. MEXAHUKA

2.1| KuHemaTuka 5 BrbnnoTeka LIOK
https://m.edsoo.ru/7f4 1bf72

2.2| OnHamuka 7 Bubnnoteka LUOK
https://m.edsoo.ru/7f4 1bf72

2.3| 3aKOHbl COXpaHeHMWs 6 1 BnbnmnoTeka LIOK

B MeXaHWnKe

https://m.edsoo.ru/7f41bf72

WToro no pasgeny

18

Paspen 3. MOJIEKYJIAPHAA ®U3SNKA U TEPMOAWHAMUKA

OcHoBbI

3.1| MonekynsipHo- 9 BrubnuoTeka LLOK
KyneTvaeckon https://m.edsoo.ru/7f41bf72
Teopuun

3.2| OcHoBbI 10 1 Bubnnoteka UOK
TEPMOANHAMUKN https://m.edsoo.ru/7f4 1bf72
ArperaTHbie

3.3| cocTosHus 5 Bubnunoteka LLOK
BellecTBa. .
da3oBble https://m.edsoo.ru/7f41bf72
nepexonsbl

WToro no paspeny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paszpen 4. SJIEKTPOONHAMUKA

4.1| dnekTpocTaTuKa 10 Bubnmoteka LIOK
https://m.edsoo.ru/7f4 1bf72

MoCTOSAHHbLIN

4.2| aNEeKTPUYECKUin TOK. 12 1 Bubnnoteka LIOK
Tokn B pa3nniHbIX https://m.edsoo.ru/74 1bf72
cpenax

NToro no pasgeny 22

Pe3epBHoe Bpems 2

OBLWEE KOJINYECTBO 68 3

YACOB MO MNMPOIrPAMME

11 KNIACC
KonuyecTtso 4Yacos ONEeKTPOHHblEe
HauMeHoBaHue (undposble)
pa3fesioB U TeM obpasoBaTeibHLE
N nporpamMmbl pecypchl

KOHTpO/IbHBIE
Bcero| PaboTbl

MpaKkTuyeckue

Paszpen 1. JIEKTPOONHAMUKA

MarHmntHoe none.
1.1| 2neKTpomMarHuTHas
NHAOYKUMA

11 1

Bubnmnoteka LOI

https://m.edsoo.ru/7f

NToro no pasgeny

11

Paspnen 2. KOJIEBAHUA U BOJIHbI

MexaHun4yeckue un

Bubnmnoteka LOI

2.1| 2N1EeKTPOMarHUTHbIE 9
KonebaHus https://m.edsoo.ru/7{
MexaHun4yeckune n

2.2| 3NEeKTPOMarHUTHbIE 5 1 Bubnunoteka LIO
BOJIHbBI https://m.edsoo.ru/7{

23| OnTuka 10 BubnuoTteka LO!



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f

NToro no pasneny

24

Paspen 3. OCHOBbI CMNELUWAN

bHOW TEOPUXN OTHOCUTEJIbHOCTU

OcHoBbI
3.1| cneumanbHoO 4 1 BubnnoTeka LO|
reopun https://m.edsoo.ru/7f
OTHOCUTENBHOCTU
WToro no pasgeny 4
Paspen 4. KBAHTOBAA ®U3NKA
4.1| dneMeHTbl KBaHTOBOW 6 BrubnnoTteka LIO|
ONTUKN https://m.edsoo.ru/7f
4.2| CTpoeHue aToMa 4 Bubnunoteka LIO|
https://m.edsoo.ru/7f
4.3| ATomHoe sapo 5 Bubnnoreka LIO
https://m.edsoo.ru/7f
WToro no paspeny 15

Paszpen 5. 9JIEMEHTbI ACTPOHOMUA

n ACTPO®U3UKU

Bubnmnoteka LOI

5.1 DneMeHTbl aCTPOHOMUN 1" 7 1
acTpoU3NKM https://m.edsoo.ru/71
WToro no paspeny 7

Paszpen 6. OBOBLUAIOLLEE NMOBTOPEHME

Bubnmnoteka LOI

6.1| Obobliarolee noBTopeHne 4
https://m.edsoo.ru/7f
WToro no paspeny 4
Pe3epBHOe BpeMs 3
OBLLEE KOJINYECTBO YACOB 68 4

Nno rnrPoOrpAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




NOYPO4YHOE

OKPY>KHOCTM

NNAHUPOBAHME 10
KJIACC
KonuyecTBo Yacos SNeKTPOt

Ne DaTa Ll,ngpOBbl

n/ M3y4yeHus obpasosa

n TeMa ypoka pecypchl

KoHTponbHbIe [pakTuyeckune

Bcero PaboTbl pa6oThl
dunsnka —
Hayka o BubnunoTe
npupoge. 1
Hay4Hble https://m.ed
MeToAbl
Mo3HaHn4
OKpy>KatoLiero
Mupa
Ponb n mecTo
hu3nkn B

2 chopMupoBaHUn 1 Bubnnote
coBpeMeHHoM https://m.ed
Hay4YHOWN KapTuUHb
Mupa, B
npakTmnyeckomn
0eaTenbHOCTH
nopen
MexaHn4yeckoe
OBUXKEHMe.

OTHOCUTENBHOCTb 1 Bubnnote
MeXaHN4eCcKoro hitps://m.ed
OBV>XEHNS.

MepemelleHue,

CKOPOCTh,

yCcKopeHune

PaBHOMepHOe

4 NPAMOJINHENHOEe 1 Bubnnote
OBUXXKeEHMe https://m.ed
PaBHoOycKopeHHOe

5 npsMosiInHenHoe | Bubnmote
OBUXeHne https:/m.ed
CsobopgHoe nageHme.

6 YckopeHune 1 BubamoTe
csobofiHOro NageHus https:/m.ed
KpuBonnHenHoe

; LBUKEHME. | BnbnuoTe
OBnxeHune § https://m.ed
MaTepuasbHON
TOYKMN MO


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

MpuHUMn
OTHOCUTENBbHOCTH

Mannnes.

BunbnunoTe

NHepumnanbHble
CUCTeMbl OTCYeTa.
MepBbI 3aKOH HbIOTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna.
MpuHLMN
cynepnosvuum cun.
BTopoin 3akoH
HbtoTOHa Ans
MaTepuasbHON TOYKMK

Bunbnnoteka LUOK
https://m.edsoo.ru/ff0c3be8

10

TpeTunn 3aKoH
HbtoTOHa Onsa
MaTepuasibHbIX
To4yek

Bubnnoteka LOK
https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMUPHOro
TAroteHus. Cuna
Ts)KecTwu. lNepBas
KoCMU4YecKas CKOpoCTb

Bubnnoteka LOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocTu.
3akoH ['yka. BecTena

Bnbnnoteka LLOK
https://m.edsoo.ru/ff0c3e18

13

Cwnna TpeHuns.
KoadhpuruneHT TpeHus.
Cuna conpoTmeneHus
npu OBUXXEHUU Tena B
XNOKOCTU NN rase

Bunbnnorteka UOK
https://m.edsoo.ru/ff0c3f76

14

MocTynaTtensHoe u
BpawlaTesibHOe
nBuxeHune abconoTHO
TBEpPLAOro Tena.
MomeHT cunbl. MNneyvyo
cunbl. YcnoBus
paBHOBeCUs TBEPLOro
Tena

Bubnnoteka LOK

https://m.edsoo.ru/ff0c41a6

15

Nmnynec maTepunanbHoun
TOYKU, CUCTEMBI
MaTepuasibHbIX TOYeEK.
Nmnynbc cunbl. 3aKOH
COXpaHeHuns

nMnynbca. PeakTuBHoe
OBV>KeHune

Bubnnoteka LUOK

https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOLHOCTb

Cnnbl.

Bubnnoteka LUOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

KnHeTtu4yeckasa aHeprus
MaTepuasibHOW TOYKMN.

TeopeMa 06 n3MeHeHUN
KUHETNYECKON 3Heprum

https://m.edsoo.ru/ff0c4502

17

MoTeHumanbHas

SHeprus.

Bunbnnoteka LUOK

MoTeHumanbHas
3Heprusa ynpyro
nedhopMrpoBaHHOM
MPYXWUHHbI.
MoTeHumanbHas
3Heprusa Tena s6an3n

MOBEPXHOCTU 3eMnun

https://m.edsoo.ru/ff0c461a

18

MoTeHuManbHble K
HenoTeHUuWasbHble
cunbl. CBA3b paboThl
HernoTeHUWaibHbIX CUN
C U3MEHeHnem
MeXaHn4yeckomn
3HEepPrmm CUCTeMbI Tes.
3aKOH coxpaHeHus
MeXaHn4yeckomn
3Heprumn

Bubnnoteka LOK
https://m.edsoo.ru/ff0c478¢

19

JlabopaTopHasa paboTa

«AccnepoBaHue cBA3N
paboTbl CUAbI C
N3MeHeHnem
MexaHn4YecKom
3Heprun Tena Ha
npuMepe pacTsaxeHus
PE3NHOBOr0 XryTa»

20

KoHTponbHasa paboTa

no teme

«KnHemaTuKa.
OnHamMunKa. 3aKOHbI
COXpaHeHusa B
MexaHnKe»

Bunbnnorteka LUOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIEe MONOXEHUA

MO1IEeKY ISIPHO-

KUHEeTNYeCKoun
Teopun. bpoyHoBCKoOe
asvxkeHuve. dnpdysns

bubnuoTteka LLOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep OBUXEHUA
N B3auMoOOencTBus
YacTuu BellecTBa.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mopoenu cTpoeHuns
ra3oB, XNOKOCTEN

N TBEPAbIX Ten

23

Macca Mmonekyn.
Konn4yecTBo
BellecTBa.
MocTosaAHHa4
ABoragpo

24

TennoBoe paBHOBecCKe.

TemnepaTypa

N eé namepeHue.
LLikana TemnepaTtyp
Lenbcunsa

25

NpeanbHbi ra3 B
MKT. OcHoBHOEe
ypaBHeHune MKT

Bunbnnorteka UOK
https://m.edsoo.ru/ffOc4fde

26

AbcontoTHas
TemnepaTypa Kak Mepa
cpenHen KNHeTU4YeCKom
3HEepPrum aBuUXeHuns
MoOJieKyJ. YpaBHeHune
MeHpoeneeBa-
KnanenpoHa

bubnuorteka LLOK
https://m.edsoo.ru/ffOcS11e

27

3aKOH [lanbToHa.

[[a30Bble 3aKOHHbI

28

JNlabopaTopHasna paboTa

«NlccnepoBaHune

3aBUCUMOCTI MexXOy

NMnapamMeTpamMmun
COCTOAHUA
pa3peXxeHHoro
ra3a»

29

M3onpoueccol B
naeasbHOM rase m ux
rpacpuyeckoe
npencrassieHue

Bubnnoteka LUOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHAS 3Hepruns
TepMoaAMHaMU4YeCKOon
cucTeMbl 1 cnocobb
€é n3MeHeHwus.
KonnyecTBo TenA0Thbl U
paboTa. BHyTpeHHSs
3Heprusa
OJLJHOATOMHOI O
naoeaabHOro

rasa

bubnnorteka LLOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

31 Bupgbl Tennonepenayn Bubnnoteka LLOK
https://m.edsoo.ru/ff0c5¢36
YnenewHas BubnnoTteka LIOK
32 | TennoémKocTb
https://m.edsoo.ru/ff0c5¢36
BellecTBa.
KonmyecTso TenioThl
npwn Tenjonepenaye.
AnvnabaTHbI Npouecc
MepBbIi 3aKOH
33 | TepMOAMHAMUKU U ero Bubnuoteka LIOK
MPUMEHEHNE K https://m.edsoo.ru/ffOcS5efc
nsonpoueccam
HeobpaTumocTb
34 | Mpoueccos Bnpupose. BubnnoTeka LIOK
BTopown 3akoH https://m.edsoo.ru/ff0c6230
TepMoOaNHaMNKn
MpuHUWN OEeNCcTBMA n
35 KMNAd tennoson BubnnoTeka LIOK
MallnHBbI https://m.edsoo.ru/ff0c600a
36 Limkn KapHo n ero KMnng
3Konoruyeckme
37 npobnemb
TENJI03HEPreTNKN
Ob6obLatowmnn ypok
38 «MonekynapHasa pusnka. Bubnnotexa LIOK
OcHosBbl https://m.edsoo.ru/ff0c6938
TEPMOONHAMUKN»
KoHTponbHasa paboTa BubMoTeka LIOK
39 no Teme
https://m.edsoo.ru/ff0c6asS0
«MonekynsipHas
pun3nka. OCHOBbI
TEPMOANHAMUKN»
MapoobpazoBaHune un
40 KOHOEeHCcauus. Bubnnoteka LIOK
Wcnapexne n kunexne https://m.edsoo.ru/ff0c63b6
AbconioTHas 1 Bubnnoteka LUOK
41 | oTHocuTenbHas
https://m.edsoo.ru/ff0c64d8
BJI@>)KHOCTb BO3A4YyXa.
HacblweHHbIV Nap
Teépnoe Teno.
Kpuctannmyeckume un
42 aMopHble Tena. Bubnuoteka LIOK

AHUn30TpPONNSA

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CBOWCTB KPUCTaJJIOB.
Xuagkue

KpucTanibl.
CoBpeMeHHble
MaTepuasb

MNnasneHune n

Bunbnnorteka LUOK

43 KpuUcTaannsaums.

P H https://m.edsoo.ru/ff0c6708
YpenbHasa TensoTa
naaBieHUs.
Cybnnmauns

44 | YpaBHeHMWe TensjoBoro BubnnoTeka LIOK
6anaHca https://m.edsoo.ru/ff0c6820
dneKkTpusaumna Tesn.

45 DNeKTpUYeCcKunii 3apsaa. BnbnnoTteka LLOK
ABa BMAA 3NEKTPUHECKIX https://m.edsoo.ru/ff0c6bcc
3apsanos
MpPoBOAHMKN, ONINEKTPUKN

26 | Y NonNynpoBOAHNKN. 3aKOH Bubnnoteka LIOK
COXpaHeHrn» https://m.edsoo.ru/ff0c6bcc
3/1IeKTPMNYECKOro 3apsaa
B3anmopencrteme 3apsanos. BubmoTeka LIOK

47 | 3akoH

. https://m.edsoo.ru/ffO0c6ced
KynoHa. To4eyHbIn
3/IeKTPUYECKNI 3apaa
Hanps>XéHHOCTb
3/1eKTPMNYECKOro Moss.

48 | MpuHUMN cynepnosnuum Bubnnoteka LIOK
3JIEKTPUHECKUX rnoneun. https://m.edsoo.ru/ff0c6df2
JInHUM
HaMpsA>XEHHOCTN
PaboTa cun
3J1eKTPOCTaTUYeCKOoro Bnbnnorteka LUOK

49 nons. NorteHuwvan.

Pa3HoOCTb noTeHLManoB https://m.edsoo.ru/ff0c6£00
MpoBOAHUKN U

50 OV3NEKTPUKM B BnbnnoTteka LLOK
SNIEKTPOCTATNHECKOM https://m.edsoo.ru/ff0c7018
nose.

OunanekTpunyeckas
MPOHNLIAEMOCTb

51 | DnNeKkTpoéMKOoCTb. BubnnoTeka LIOK

KOH,D,eHcaTOp https://m.edsoo.ru/ff0c7126

DNEeKTPOEMKOCTb



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

naocKoro

KOHAeHcaTopa. dHeprus
3apsXKeHHOoro
KoHAeHcaTopa

Bunbnnorteka UOK
https://m.edsoo.ru/ff0c72c0

53

NabopaTopHas paboTa
"N3mepeHune
3N1eKTPOEMKOCTM
KOHAOeHcaTopa"

54

MpuHUMN OencTBua n
npUMeHeHne
KOH,eHCaTopOB.,
KOMMPOBaIbLHOIr o

annapaTa, CTPYMNHOro
npuHTEpa.
dneKTpocTaTu4eckas
3awmTa.
3a3eMsieHue
anekTponpubopos

55

INEeKTPUYECKUN TOK,
yC/I0BUSA €ro
CyL,ecTBOBaHMA.
MocTosAHHbIN TOK. Cuna
Toka. Hanps»xeHune.
ConpoTuBrieHne. 3aKoH
Oma onsa

y4daCTKa uenm

56

MNMocnepoBaTesnbHOE,
napanfensHoe,
CMellaHHoe coefuHeHne
NMPOBOAHMKOB.
JlabopaTopHasa paboTa
«3y4yeHne cmelaHHOro
coegnHeHus
pe3ncTopos»

BbubnuoTteka LLOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa n MowHOCTL
3J/IEKTPUYECKOro TOKa.
3akoH [»xoynsa-JleHua

Bnbnnorteka LUOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma ond
MOJSIHOW (3aMKHYTOW)
3/1IeKTPMYECKON Lenu.
KopoTkoe 3aMblKaHue.
JlabopaTopHasa paboTa
«N3mepeHue 24C
NCTOYHUKa TOKa U

ero BHyTpPeHHero

COMPOTUBNEHUS»

Bunbnnorteka UOK
https://m.edsoo.ru/ff0c7ae0

INeKTpoHHas
MPOBOANMOCTb TBEPAbIX



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

MeTannoB. 3aBUCUMOCTb
COMpPOTUBIIEHMNSA
MeTaJlIJIoB OT
TeMnepaTypbl.
CBepxnpoBoANMOCTb

60

ANeKTpnYeckui
TOK B BaKyyMe.
CeowncTBa
3NEKTPOHHbIX
nMy4yKoB

61

MonynpoBOOHNKKN, NX

cobcTBEHHanA un

npuMmecHas
NPOBOANUMOCTb.
CeoncTtBa p—n-
nepexopa.
MonynpoBOAHMKOBLIE

Bubnnoteka LOK

https://m.edsoo.ru/ff0c84ae

npubopsbl

62

DNeKTPUYeCcKni Tok
B pacTBoOpax u
pacnnaBax
3/1eKTPOJINTOB.
ANeKTpoanTmnyeckas
anccoumaums.

DNeKTponn3

Bubnnoteka LOK
https://m.edsoo.ru/ff0c82ba

63

IDNEKTPUYECKUN TOK B

rasax.

CaMocCTOoATENbHbIN U
HECaMOCTOATE IbHbIN
pa3pan. MonHua. lNnasma

Bunbnnorteka LUOK
https://m.edsoo.ru/ffOc84ae

64

dneKkTpuyeckmne
npubopsl n
YCTPOWCTBA U KX
npakTunyeckoe
npuMeHeHue.
MpaBuna TexXHUKK
H6e3onacHocTH

Bubnnoteka LOK
https://m.edsoo.ru/ff0c86fc

65

O6obuwarmLwmn ypok

«DNeKTpogNHaMunKa»

Bubnnorteka LOK
https://m.edsoo.ru/ff0c88be

66

KoHTponbHasa paboTa no
Teme
«dNeKTpocTaTuKa.

MocToAHHBLIN

Bubnnoteka LOK

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

3/IeKTPUYECKNi
TOK. TOKN B
pPa3INYHbIX
cpenax»

Pe3epBHbLIN ypOK.

67 KoHTponbHasa paboTa
no teme
"IneKTpoANHaAMNKA"

Bunbnnorteka LOK
https://m.edsoo.ru/ff0c8c56

Pe3epBHbLIN YypOK.
68 O6obuwarmLwmn ypok no
TeMaM 10 KJacca

Bubnnoteka LOK
https://m.edsoo.ru/ff0c8f6¢c

OBLLEE KOJIMYECTBO
HYACOB MO NMPOIrPAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KNACC

No
n/

Tema ypoka

KosmyecTBo 4acos

JaTa
n3y4yeHus

ONeKTPOHHK
uudposbie
obpasoBaT

pecypchbl

Bcero| PaboThi

KOHTpOJIbHbIE

MpakKTnyeckue
paboThbl

MocTosAHHbIE
MarHUTbl N KX
B3auMoOencTBume.
MarHuTHOE none.

BekTop MarHMTHOM

MHAOYKUMN. JInHnn
MarHUTHOWN

NMHAOYKUUN

Bnbnnotek

https://m.edsq

MarHmnTHoe
none
MPOBOOHMKa C
TOKOM. OnbIT
dpcTena.
B3anmopencTeue
MPOBOOHMKOB C

TOKOM

Bunbnnotek

https://m.edsq

NabopaTopHas
paboTa
«N3yyeHne
MarHUTHOro nons
KaTyLIKKN C
TOKOM»

Bunbnnotek

https://m.edsq

DencTtBue
MarHUTHOro
nons Ha
MPOBOOHUK C
TOoKoM. Cuna
AMnepa.
JNabopaTopHas
paboTa
«NlccnepoBaHmne
nencTeuns
MOCTOSAHHOI O
MarHuTa Ha
paMKy C
TOKOM»

Bunbnnotek

https://m.edsq

DencTtBue
MarHUTHOro nosns
Ha ABWXXYLLYOCS
3apsXKEHHYI0

Bunbnnotek


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

yactuuy. Cnna
NopeHua. PaboTa
cunbl

JNlopeHua

https://m.edsq

DneKTpoMarHUTHas
MHAOYKUKnA. NoTok 1
BEKTOpa
MarHUTHOWN
nHaykumun. 30C

NHAYKLUMW. 3aKOH
3J/1eKTPOMarHUTHOW
MHOyKUMM Papages

JNlabopaTopHasna paboTa
«NccnepoBaHmne

ABN1eHnA

3/1eKTPOMarHNTHOM

NMHOYKUNN»

Bunbnnorteka UOK
https://m.edsoo.ru/ffOcalS0

NHOYKTUBHOCTb.
fiBneHune
camouHpykumn. 340C
CaMOMHAOYyKUWUN.
3Heprusa MarHUTHOro
nosif KaTyLKN C

TOKOM.
3ﬂeKTp0MaFHMTHO€

none

Bubnnoteka LUOK
https://m.edsoo.ru/ff0ca600

TexHn4yeckmne
YyCTPONCTBaA N NX
npUMeHeHwune:
MOCTOSAHHbIE MArHUTBI,
3/1eKTPOMarHnThI,
aNieKTpoaBuraTensb,
ycKopuTenm
3/IeMeHTapHbIX YacTuu,
WHAOYKLUMOHHaA neyb

10

Ob6obLwatowmn ypok
«MarHuTHoe none.
dneKTpoMarHUTHas
WHOYKLUMNSA»

Bubnnoteka UOK
https://m.edsoo.ru/ff0cab82

11

KoHTponbHasa paboTa
no Teme

«MarHmTHoe none.

Bbnbnnorteka UOK

https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

3ﬂeKTp0MaFHMTHaH

MHOYKLUNA»

12

CBoboaHble
MexaHunyeckumne
KonebaHwms.
FapMoHUYeckue
KonebaHwms.
YpaBHeHUue
rapMOHNYEeCKNX
kKonebaHunm.

lMpeBpalleHne aHeprum

Bbnbnnorteka UOK
https://m.edsoo.ru/ff0caf06

13

JNlabopaTopHasna paboTa

«NlccnepoBaHune

3aBUCUMOCTN

nepnona Masnblix
kKonebaHun rpysa Ha
HUTW OT AJINHbI HATN
N Macchbl rpy3a»

14

KonebaTenbHbIN
KOHTYp. CBOBGOAHLIE
3NEeKTPOMArHUTHbIE
KosebaHusa B
naeanbHOM
konebaTtesibHOM
KOHTYype. AHanorus

Mexny mMmexaHun4eCKnmMmun

n
3/IeKTPOMArHNTHbIMU
kKonebaHnamm

Bunbnnoteka UOK
https://m.edsoo.ru/ff0cb820

15

®dopmyna TomcoHa.
3aKoH coxpaHeHus
SHeprum B
noeasbHOM
kKonebaTenbHOM
KOHTYype

Bubnnoteka LUOK
https://m.edsoo.ru/ff0cb9c4

16

MpencrtasneHuve o
3aTyxalLwmx
konebaHusax.
BbIHYy>XOEeHHble
MexaHunyeckumne
konebaHuns. Pe3oHaHcC.
BbIHYy>XOEeHHble

3N1EeKTPOMArHUTHbIE
KosiebaHus

Bunbnnoteka UOK
https://m.edsoo.ru/ff0cbb86

MepeMeHHbIN TOK.
CnHyconganbHbIn
MepeMeHHbIN TOK.



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

MoLHOCTb
rnepemMeHHoOro Toka.
AMNAnNTYOHOE ”
oencreyloulee
3HAa4YeHMe CuUfbl TOKa ”
Hanps>XeHuns

Bunbnnorteka UOK
https://m.edsoo.ru/ffOcbd34

18

TpaHcchopmaTop.
Mpon3BoacTso,
nepepa4a u
notpebneHune
3/1eKTPUNYECKON
3Heprum

19

YCTPOWCTBO ”
npakTunyeckoe
npUMeHeHne
3NEKTPNYECKOro
3BOHKa, reHepaTopa
nepeMeHHoro Toka,

JIMHUI 3neKTponepenay

BbubnuoTteka LLOK
https://m.edsoo.ru/ffO0cc324

20

3Kosorunyeckme PUCKN

npu
rnpon3BoAcCTBe
3J1eKTPO3Hepruun.
KynbTypa
NCroJib30BaHUA

/1eKTpOo3Heprmm B
noBceaHEBHOU XXN3HN

21

MexaHun4eckne BOJIHbI,
yCcnoBus
pacrnpocTpaHeHus.
Mepunoa. CKoOpoCTb
pacrnpoCcTpaHeHnsa n
OJINHA BOJIHbI.
[MonepeyHble n
MpoOoJibHble BOJIHbI

Bunbnnorteka UOK
https://m.edsoo.ru/ffOccas4

22

3BYK. CKOpPOCTb 3BYKa.
(POMKOCTb 3BYKa.
BbicoTa ToHa. Tembp
3BYKa

Bubnnoteka UOK

https://m.edsoo.ru/ff0cccOc

23

dNeKTpoMarHUTHbIe
BOJIHbI, UX CBONCTBA "
cKopocTb. LWkana
3/1IeKTPOMarHUTHbIX
BOJTH

Bubnnoteka UOK

https://m.edsoo.ru/ff0ccfe0

24

MpUHUMNbI PaanoCcBaA3N

7

TenesnaoeHmA.
PasBuTtue cpencrts



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

CBSA3W.
Pagnonokauunsa

25

KoHTponbHasa paboTa
«KonebaHusa v BOMHbI»

Bubnnoteka LUOK
https://m.edsoo.ru/ff0cc6£8

26

MpamonnHenHoe
pacnpocTpaHeHune
CBeTa B 04HOpPOAHON
cpege.

TOYeYHbIN NCTOYHUK
ceeTa. Jlyu

CBeTa

Bubnnoteka LUOK
https://m.edsoo.ru/ff0cd350

27

OTpa)keHune cBeTa.

33KOHbI

OTparKeHuna ceeTa.
MocTpoeHue
n3obpa>keHuin B
MJOCKOM 3epkaJse

Bubnnoteka UOK
https://m.edsoo.ru/ff0cd4e0

28

MpenomneHue ceeTa.
MonHoe BHYyTpeHHee
OTpakKeHwue.
MpenenbHbIN yron
MOSHOrO BHYTPEHHEro
OTpaKeHus

Bunbnnoteka LLIOK
https://m.edsoo.ru/ff0cd7{6

29

JNlabopaTopHasna paboTa

«N3mepeHne

Bunbnnorteka UOK

NMnokKa3aTend

npenomMmneHna crtekna»

https://m.edsoo.ru/ff0cd67al

30

JInH3bl. NMocTpoeHune
n3obpa>keHuin B INH3e.
dopMyna TOHKON
JINH3BI.

YBennyeHuve nnH3bI

Bubnnoteka LUOK
https://m.edsoo.ru/ff0cdd1e

31

NabopaTopHas paboTa

«lccnepoBaHune
CBOWNCTB
n3obpa>keHuin B
JINH3aX»

32

Ouncnepcnsa ceeTa.
Cno>XHbI COCTaB
6enoro ceeTa. LiBeT.
NabopaTopHas paboTa
«HabnopeHne
ancnepcumn

cBeTa»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

NHTepgepeHUmns ceeTa.

33 bubnuoTteka LLOK
Ondpakung ceeTa.
AndppakumnoHHas https://m.edsoo.ru/ffOced22)
peLleTKa
[MonepeyHoOCTb

34 | CBETOBbIX BOJIH. BubnmnoTeka LIOK
Monspusauns ceeta https://m.edsoo.ru/ffO0cf02e
OnTnyeckne npubopsbl n

35 YyCTPONCTBaA M yCN0BUSA
nx 6esonacHoro
NPUMEHEeHNS
MpaHuubI

36 | MPUMeHuMOCTH bubnnoteka LOK
KJlaccmyeckom https://m.edsoo.ru/ff0cf862
MexaHUKW. MocTynaThbl
cneumanbHON
Teopuu
OTHOCUTENLHOCTHU
OTHOCUTENBHOCTbL BunuoTeka LIOK

37 | oAHOBPEMEHHOCTW.
A P https://m.edsoo.ru/ffOcfa42
3aMepneHne BpeMeHun
N COKpalleHne oJinHbI
SHeprva u MMNysbC

38 PEeNATUBUCTCKOM Bubnnoteka LIOK
HacTuubl. CBA3L MacChl C https://m.edsoo.ru/ffOcfc68
SHeprmnen u o
UMMYbCOM. DHEeprus
rnokos

39 KoHTponbHasa paboTa Bubnnoteka LLOK
«OnTuka.
OcHosl - https://m.edsoo.ru/ff0cf6f0
cneumnansbHom Altps.//m. -
Teopuun
OTHOCUTEJIbHOCTWU»
®oTOHbI. dopmMya

40 | MnaHKa. dHeprus u BrnbnnoTeka LIOK
MMMyNbC (POTOHA https://m.edsoo.ru/ffOcfel16
OTKpbITUE 1
nccnengoBaHue Bunbnnorteka UOK

41 doTo3hdekTa.
OnbiThl A. T. https://m.edsoo.ru/ffOcffc4
CTtonetoBa
3aKOoHbl (hoTOodhheKTa.

" YpaBHeHWe dNHLWTENHa Bubnmoteka LIOK

aona portosadpdekTa.

https://m.edsoo.ru/ff0d015¢



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

«KpacHasa rpaHuua»
¢doToahhekTa

43

JaBneHune ceeTa. OnNbIThI

n. H.

Nebepesa. 5
XnmMmyeckoe pencrteue
cBeTa

Bunbnnorteka UOK
https://m.edsoo.ru/ff0d04a6

44

TexHun4yeckune
yCTPONCTBa "
npakTunyeckoe
NnPUMEHeHMne:
POTO3/IEMEHT,
doTOOaTHUK,

CONIHeYHas baTapes,
CBeTOAMNOm4

45

PeweHne 3apgay no
TeMe «INEeMEHTbI
KBAHTOBOW OMTUKW»

Bubnnoteka UOK
https://m.edsoo.ru/ff0d0302

46

Mopgenb atoma TomMcoHa.
OnbITbl Pesepdopaa no
paccesaHUo a-4acTuu,.
MnaHeTapHas Mogesnb
aToma

Bunbnnoteka LUOK
https://m.edsoo.ru/ff0d091a

47

MocTynaTkl bopa

Bubnnoteka UOK
https://m.edsoo.ru/ff0dOafa

48

N3ny4veHne un
rnorsoweHne hOTOHOB
npu nepexone atoma C
O[HOro YypOBHSA
3HEeprun Ha ApPyron.
Buabl cnekTpos

Bunbnnorteka UOK
https://m.edsoo.ru/ff0dOafa

49

BosiHOBLIE CBOWCTBA

YyacTul,. BosiHbI

Bunbnmnorteka UOK

ne bponns.
KopnycKynapHo-
BOJIHOBOW Ayasin3m.
CnoHTaHHOEe un
BbIHY>XAEHHOEe
n3ny4veHne

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
pagvoaKTUBHOCTM.
OnbITel Pe3epdopna no
onpegesieHU0 CoCTaBa
paguvoaKTUBHOIO
n3ny4yeHuns

Bubnmnoteka UOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CeoncTtBa asnba-,
beTa-, ramMmma-
n3nydvyeHuns. BnnaHue
paonoakTUBHOCTU Ha
XNBblE

OpraHn3Msl

52

OTKpbITUE NMPOTOHa "
HenTpoHa. N3oTonbl.
Anba-pacnag.

SNEKTPOHHbLIN 1"
MO3UTPOHHbLIN beTa-
pacnag. NlaMmma-

n3ny4yeHune

BubnuoTteka LLOK
https://m.edsoo.ru/ff0d1162

53

SHeprusa cBasun
HYKJIOHOB B afpe.

dpnepHble peakuun.
floepHbIN peakTop.
Mpobnemsl,
nepcrneKTuBhl,
3KoJIornyeckme
acnekTbl A0epHONn
JHepreTukun

Bubnnoteka UOK
https://m.edsoo.ru/ff0d1356

54

dneMeHTapHble
yacTuubl. OTKpbITHNE
rnosuTpoHa. MeToabl
HabnogeHus n
pernctpauunmn
3/IeMeHTapHbIX YacTuLl.
Kpyrabin cton
«PyHOaMeHTanbHbIEe
B3aMMOOENCTBUS.
EonHcTBO

hr3nYeckom KapTUHbI

Mnpa»

Bunbnnorteka UOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3gHoro Heba.

Co3Be3nus,

ApKne 3BE34pbl,
niaaHeTbl, UX BUAMMOE
OBUXXeHue.
ConHevyHas cuctema

56

ConHue. ConHe4vyHas
AKTUBHOCTb.
NCTOYHUK 3Heprum
ConHua n 3BE3L

3BE3bl, X OCHOBHbIE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

XapaKTEPUCTUKMN.
3BE&3abl r1aBHON
nocsienoBaTesIbHOCTI.
BHyTpeHHee cTpoeHue
3Bé3a. CoBpeMEHHbIe
npeacTaBsieHNS O
MPOUCXOXKOEHUN ©
agositouunm ConHua u
3BE3[

58

MneyHbIn NyTb —
Hawa [anakTuka.
MonoxxeHue n
oBumxeHmne CosHua B
ManakTuke. NanakTuku.
YépHble

Oblpbl B sgpax ralakTuk

59

BceneHHasn. PasberaHune
ranakTuk. Teopus
bonbworo B3pbiBa.
PennkToBoe mnsnyyeHwue.

MeTaranaktuka

60

HepelueHHble npobnemsl

acTpoHOMUM

61

KoHTponbHas paboTa
«DNIEMEHTHI
acTpOHOMUU ”
aCTPOPU3INKN»

62

ObobLuatoLwmnin ypok.
Ponb hn3mku un
aCTpPOHOMUM B
3KOHOMUNYECKON,
TEXHOJIOrN4YeCcKom,
counanbHoOM u
3Tn4Yeckom coepax
0eATeNnbHOCTH

HyesioBeKka

63

ObobLuatoLwmnin ypok.
Ponb n mecTo puUsnkKun
M acTpoHOMUM B
COBPEMEHHON Hay4HON
KapTuHe Mmpa

64

O6obuwatoLmnn ypok.

Ponb

husmyeckon Teopun B
dopMupoBaHMU




npeacTaB/IEHNN O
dum3nyeckon
KapTUHE MMpa

65

O6obuwamowmn ypok.
MecTo dum3snyeckon
KapTWUHbI MMpa B
obuwem pany
COBPEMEHHbIX
ecTecTBeHHOo-
Hay4HbIX
npeacTaB/EHUA O
npupone

66

Pe3epBHbLIN YPOK.
MarHntHoe none.
NeKTpoMarHnTHas
NHAYKUMA

67

Pe3epBHbLIN YpOK.
OnTtumka. OCHOBbI
crneumanbHON Teopun
OTHOCUTENBLHOCTH

68

Pe3epHblli YpOK.
KBaHTOBasa ¢usmnka.
SneMeHThI
aCTPOHOMUN U
acTPOPU3NKN

Bubnunoteka LLOK
https://m.edsoo.ru/ff0d1784

OBLLEE KOJIMNMECTBO
HYACOB MO MNMPOIrPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAWYECKOE OBECMNEYEHUE OBECMNEYEHUE
OBPA3OBATEJIbHOIO NMPOLIECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPUAJIbI OJ19 YHYEHUKA

1.dun3mKa. 10 Knacc. Knaccmyeckuin Kypc. (6a3oBbin ypoBeHb). ABTop .4
Msakuwes,b.b.byxosue,H.H.CoTcknii, noa pepakumen H.A.MNapdeHTbeBON.
2. ®dusmka. 11 knacc. Knaccuvyeckuinm kypc. (6a3oBbin ypoBeHb). ABTop .4
Msakunwes,b.b.byxosues,H.H.CoTckmnn, nog penakumnen H.A.MapheHTbEBON.
3.0u3mKa 10 Kiacc .INeKTPoHHOoe npunoxeHne (DVD) K y4ebHuky I.4
Msakunwes,b.b.byxosues,H.H.CoTckmnn, nog penakumnen H.A.MapheHTbEBON.
4. ®nsmka 11 KNacc .21eKTPoHHOE npunokeHue (DVD) K y4ebHuky I.4

Mskuwes,b.b.byxosuLes,B.M.HapyruvH, nogn pegakunein HA.MapheHTbEBON.

METOONYECKUE MATEPUAJIbI OJ11 YHYUTENA

1.®depnepanbHaa paboyvas nporpaMma Kypca pusmnkum onsa 10-11 knaccos. ba3oBkin
YPOBEHb.

2.YMK «®u3unka. 10-11 knacc. ba3oBbli ypoBeHb»

3.C6opHUK 3aga4 no gusmke 10-11 knacc. O.N.N'pomueBa ( K y4ebHukam .9 Makuwesa un
ap.)

4.0un3mKa 10-11 kKnacc.6a30BbIn ypoBeHb. MeToan4deckoe nocobue (astop B.d.LLInno.)
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