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MOACHUNTENBbHAA SATIMCKA

[MporpammMa Mo ¢m3nke 6a30BOr0 YpPOBHS Ha YPOBHE CpeAHero o6Luero
06pa3oBaHua pa3paboTaHa Ha OCHOBE MOJIOXEHMI 1M TpeboBaHWI K pe3y/ibTaTam
OCBOEHMSI OCHOBHOW 06pa3oBaTe/IbHOW Mporpammbl, MpeAacTaBneHHbiXx B PrOC
COO, a TaKxKe C Y4éTOoM (pefiepasibHOM pabouyer nporpaMMbl BOCMUTAHUS W
KOHLeNuMn npenojasaHus yyebHoro npegmeta «®dusmka» B 06pa3oBaTe/bHbIX
opraHusaymax Poccuiickoin depnepaumn, peann3yoLmx OCHOBHbIE
06pasoBaTe/ibHble MPOrpammbl.

CogepxaHue nporpammbl Mo (PM3MKe HanpaefeHO Ha (OPMUPOBaHME
eCTEeCTBEHHO-Hay4yHOM KapTWHbl Mupa obydvarowmxcs 10-11  knaccoB npu
06yyeHMn nx un3nke Ha 6a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AEATENIbHOCTHOIO
nogxofa. lMporpamma no msnke cooTBeTcTBYeT TpeboBaHusaM PrOC COO K
NNaHVPyeMbIM JIMUHOCTHBLIM, MpPeAMETHbIM W MeTanpeiMeTHbIM pe3y/ibTaTam
006yyeHMs, a TakKXkKe YUMTbIBAaeT HeOOXOAUMOCTb pean3aumy MeXnpeaMeTHbIX
CBA3e (PUM3NKM C EeCTeCTBEHHO-HAay4HbIMW Y4ebHbIMKM npeaMeTamMu. B Hei
OMpefensoTCs OCHOBHbIE Liefv U3yYeHNs (PU3NKM Ha YPOBHe CpefHero o6Liero
06pasoBaHus, MnaHMpyemble pesy/bTaTbl OCBOEHUA Kypca (DU3NKW: JIMYHOCTHbIE,
MeTanpeAMeTHble, NpeaMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no (m3nKe BKIKOYAET:

* NJIaHNPyeMble pe3y/bTaTbl OCBOEHMS Kypca (JU3MKN Ha 6a30BOM YPOBHE, B

TOM uucCne NpeLMeTHbIe pe3y bTaTbl M0 rogam 0byyeHus;

e coaepXxaHue yyebHoro npeameta «Pusmnka» Mo rogam o0by4veHus.

®dun3mka Kak Hayka O Hambosnee OOLMX 3aKOHaX MNPUPOAbl, BbICTyNas B
KayecTBe y4ebHOro npefmMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKIaL B CUCTEMY
3HaHWUN 06 OKpYXKaroLLeM Mupe. LLIKOMbHbIA Kypc (iM3UKKN - CUCTEMOOBPA3YHOLLNIA
[J191 eCTECTBEHHO-HaY4YHbIX Y4YebHbIX NPeaMeToB, MOCKONbKY (PU3NYECKME 3aKOHbI
neXat B OCHOBE [MPOLIECCOB U ABMEHWW, W3Y4YaeMbIX XUMWEN, OUONOruen,
(pm3nyecko reorpauend KN  acTpoHOMMel. Kicronb3oBaHWe W aKTMBHOE
MNPYMEHeHNe  (PU3MYECKMX  3HAHWIA  OrMpefensieT  xapakTep W pas3BuUTUe
pa3Ho0bpasHbIX TEXHOMOMMA B Cepe 3HepPreTMKW, TPaHCNopTa, OCBOEHUS
KOCMOCa, NOMyYeHUs HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaMU W APYruX.
3yyeHne (u3NKM BHOCMT OCHOBHOW BKfag B (POPMMPOBAHWE eCTeCTBEHHO-
HayYHON KapTUHbI MUpa 06y4aromMxcs, B (HOPMMPOBaHME YMEHWIA NPUMEHSTb
HaY4HbIA METOZ NO3HAHWA NP BbINO/HEHUW UMW YUYeOHbIX NCCNef0BaHNIA.

B ocHOBY Kypca (WM3MKW 4S9 YPOBHS CpedHero o6uiero o6pasoBaHUs
MOMIOXKEH PSAA WAEN, KOTOpble MOXHO pacCcMaTpuBaTb Kak MPUHLMUMbLL  ero
MOCTPOEHMS.



Npes uenocTHOCTU. B COOTBETCTBUM C Hell KypC SBAETCA JIOrMYeCKu
3aBepLUEHHBbIM, OH COAEPXUT MaTepuan U3 BCeX PasfenoB (PU3NKKU, BKIHOYAET Kak
BOMPOCHI KNAacCUYECKON, TaK M COBPEMEHHON (PU3UKN.

Npes reHepanusauum. B COOTBETCTBUM C Heil martepuan Kypca (usnku
00beanHEH BOKPYr  (M3MYecKMX Teopuit. Befywum B Kypce ABNsfeTCA
(hopmMmpoBaHMe MPeACTaBMIEHNIA O CTPYKTYPHbIX YPOBHAX MaTepuu, BeLLecTBe U
rnorne.

Npesa rymanuTapusauum. EE peanmsauusa npegnonaraet MCNosb3oBaHMe
ryMaHUTapHoOro noTeHuMana (PU3NYECKO HayKu, OCMbIC/IEHME CBA3WN Pa3BUTUSA
M3k Cc pasBuTMEM O6LECTBa, a TakkKe C  MUPOBO33PEHYECKUMN,
HPaBCTBEHHbIMW W 3KO/IOTMYECKUMK NpobieMamu.

Npes npuknagHoW  HanpaBneHHocTW. Kypc  (msukm  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYroM TEXHUYECKMX M TEXHOMOMMYECKNX NPUIOXEHWUI
N3yYeHHbIX TEOPUIA N 3aKOHOB.

Npes askonormsauum peannsyetcsa MOCPeACTBOM  BBEAEHWUS 3/1IEMEHTOB
COAepXXaHus, MOCBALWEHHbLIX  3KO/IOTMYECKMM  Mpo6/iemMaM  COBPEMEHHOCTH,
KOTOpble CBAi3aHbl C Pa3BUTUEM TEXHWUKW W TEXHONOMMIA, a Takxe 06CYXAeHUs
Npo6/siemM paunoHaIbHOro NPUPOLONO/b30BaHNSA 1 3KONOrMYeCKo 6e30MacHOCTM.

CTep>XHEBbIMM 3/7IeMeHTaMM Kypca (M3MKM Ha YpPOBHe CpefHero o6Luero
06pa3oBaHua ABNMAOTCA (PU3NYecKne Teopun (hopmmpoBaHue NpeacTaBneHUn o
CTPYKTYpe MOCTPOEHMsI (PU3NYECKOA TeOpUX, PO (PyHAAMEHTa/IbHbIX 3aKOHOB Y
MPUHUMMNOB B  COBPEMEHHbIX MPeACTaBNeHWAX O NPUPoAe,  rpaHuuax
MPUMEHUMOCTU TEOPUA, ANA OMWUCAHWA EeCTECTBEHHO-HAYYHbIX SBMAEHUA U
MPOLIeCCoB).

CUCTEMHO-eATENIbHOCTHBIA MOAX0A B Kypce (DM3MKN peann3yeTca npexzie
BCEro 3a CY&T OpraHmsauun 3KCrepuMeHTa/lbHOW [AeATeNbHOCTU 00Yy4atoLwmxcs.
[ns 6a30BOro ypoBHA Kypca (M3MKM - 3TO WCMO/Mb30BaHWE CUCTEMbI
(DPOHTA/IbHBLIX KPATKOBPEMEHHbIX 3KCMEPUMEHTOB W /1labopaTOpHbLIX pabor,
KOTOpble B nporpamme no (m3snke 06beAMHEHbI B OOLMIA CMIMCOK YYEHUYECKNX
NpaKTUYecKMX paboT. BblgeneHne B yKa3aHHOM MepeyHe 1abopaTtopHbIX paboT,
NMPOBOAUMBIX A1 KOHTPONAS W OLUEHKKM, OCYLLECTBNAETCA Yy4aCTHUKaMM
06pa3oBaTe/lbHOro npouecca MCXoAsd W3  0COBEHHOCTENW NAaHUPOBaHWUA 1
OCHalleHMsa KabuHeta (wmsvkn. Tpn  3TOM  0b6ecreynBaeTcs  OBfafeHUe
06yyvaroLWMMNCA YMEHUSAMN MPOBOAUTL KOCBEHHbIE W3MEpPEeHWs, WCCefoBaHUA
3aBMCUMOCTEN  (DU3NYECKMX BE/MYMH W MOCTAHOBKY OMbITOB MO MPOBEPKE
NPea/IOKEHHbIX rMNOTe3.

Bonblloe BHMMaHWE YAEeNseTcA pPeLleHU0 pPacyYéTHbIX U KayeCTBEHHbIX
3agad. Mpu aToM Ans pacyéTHLIX 334a4y NPUOPUTETOM SABMAKOTCA 334ayM C ABHO
3afjaHHOIN (HM3MYECKOI MOAENbIO, NMO3BONAIOLME NPUMEHSATL N3YUeHHbIE 3aKOHbI U



3aKOHOMEPHOCTM KaK M3 OfHOro pasfena Kypca, TaK WU UHTErpupys 3HaHUS K3
pasHbIX pa3fenos. s KavyeCTBEHHbIX 3a4ay NPUOPUTETOM SBMAKOTCA 3afaHnA Ha
06bsSCHEHME MNPOTEKaHMS (DU3MYECKMX SIBMIEHWMI M MPOLECCOB B OKPYXKatoLLEid
XW3HW, Tpebytowme Bbl6Opa (PM3MYECKON MOAENN AN1F CUTyauumn MNpPakTUKO-
OPMEHTUPOBAHHOIO XapakTepa.

B cootBetctBMM C Tpe6oBaHuamn HProc COO K MaTepuaibHO-
TEXHUYECKOMY 06ecreyeHno yyebHOro npouecca 6a30BbIA YPOBEHb Kypca
(hM3MKN Ha YPOBHE CpefHero o6Lero 06pasoBaHns LO/MKEH M3Y4aTbCA B YCIOBUAX
NpeaMeTHOro KabuHeTa (OM3UKU WM B YCNOBUAX MHTErpMpoBaHHOrO KabuHeTa
NpeAMEeTOB €eCTECTBEHHO-HAy4YHOro upkna. B KabuHeTe (M3MKM JO/MKHO OblITb
HeobXxoaMMOoe nabopaTopHOe 060pyaoBaHWe [/ BbINOHEHUS YKa3aHHbIX B
nporpamme Mo (U3MKe YHeHUYECKMX MPakTUYeckux paboT u AeMOHCTpaLMOHHOe
obopyaoBaHue.

[leMOHCTpauUMoHHOe 060pyfoBaHWe (opMUpYyeTca B COOTBETCTBUM C
MNPUHLUMNOM  MWHUMaNbHOM  AOCTaTOYHOCTM W 06ecrneynBaeT  MOCTaHOBKY
MepPeYnC/ieHHbIX B MporpaMMe Mo (M3MKe K/IKYEBbIX AeMOHCTpauui ans
nccnefoBaHMst  M3y4vaemblX — ABMIEHWA U MPOLECCOB,  AMMUPUYECKUX  ©
(hyHAAMEHTa/IbHbIX 32aKOHOB, MX TEXHUYECKMX MPUMEHEHWIA.

JlTabopaTtopHoe 0060pyaoOBaHWe A/ YYEHUYECKMX MPaKTUYECKUX paboT
(hopmmpyeTCca B BUAE TeMaTUYeCKMX KOMIMJIEKTOB M 00eCrneyvmBaeTcs B pacyére
OfHOro KOMMJEKTa Ha [BYX oOydarowmxcd. TemaTtuyeckne KOMIMNEKTbI
nabopatopHoOro 060pYyA0BaHUA AO0/MKHbI ObiTb MOCTPOEHbI Ha KOMIMIEKCHOM
MCMO/b30BaHNM aHa/IOroBbIX U LM(MPOBbLIX MPUOOPOB, a TakXkKe KOMMbHOTEPHbIX
N3MepPUTENbHBLIX CUCTEM B BUAE LMGPOBbLIX N1abopaTopuil.

OCHOBHbIMW LIENAMU U3YYeHNa (IM3NKKN B 06LLEeM 06pa3oBaHMm ABMISKOTCS:

* (hOpMUpPOBaHME WHTEpeca W CTPeM/IeHUA O0OYyYaroLMXCA K Hay4yHOMY
M3YYEeHUIO MPUPOAbLI, PasBUTME WX WHTENNEKTYa/lbHbIX U TBOPYECKMUX
CMOCOGHOCTEN;

* pasBuTUe NMpeacTaB/eHN A 0 HAYy4YHOM MeTOZe MO3HaHUA U (HopMUPOBaHME
NCCNefoBaTe/IbCKOro OTHOLLEHUS K OKPY>XKatOLMM SBMEHVAM;

* (hOpMUpPOBaHME HAy4yHOTO0 MWPOBO33PEHUA KaK pe3ynbTarta WU3y4yeHus
OCHOB CTPOEHMUS MaTepun U (PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

* (hOpMUpPOBaHME YMEHMI OOBACHATL SABMIEHUA C  MCMO/b30BAHNEM
(hU3NYECKMX 3HAHWNIA U HAYUHbIX 40KA3aTe/bCTB;

* (hopMUpOBaHME MPEACTaB/IEHUIA O POMM (DU3MKN LN Pa3BUTUA LPYTUX
€CTECTBEHHbIX HayK, TEXHWUKWN 1 TEXHOMOT WA

[oCcTvKeHVe 3TUX Leneli 06ecneumBaeTCa peLleHreM Cnefyrowmx 3atay B
npouecce M3yveHns Kypca (hnsnKmn Ha ypoBHe cpeaHero obLuero obpasoBaHus:



* MpuobpeTeHWe  CUCTEMbI  3HAHWA 06  0OWMX  (DU3MYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, Teopusx, BK/1OYas MEXaHWKY,
MOMIEKYNAPHYIO  (IU3NKY, 3NeKTPOAMHAMUKY, KBaHTOBYHD (M3MKY W
3/1EMEHTbI aCTPOU3NKN;

* (hOpMUpPOBaHME YMEHMI MPUMEHATb TEOPETUYECKMe 3HaHuUA  A4Nnd
0ObACHEHNA  (PU3NYECKUX SBMEHWA B MpUpoge W ANA  NPUHATUA
MPaKTUYECKMX PELLEHNI B NOBCEAHEBHOW XN3HMU;

* OCBOEHME CrocO60B peLleHnst pPas/IMyHbIX 33fa4 C SBHO 3afaHHOW
(hn3nyecko Mofenbto, 3agad, MoApasyMeBaroLMX CaMOCTOATE/IbHOE
co3fiaHne (Hr3NYecKom Moaenn, aleKBaTHON YCNOBUSAM 3afaun;

* [OHMMaHWe (U3NYECKUX OCHOB W MPUHLUMMOB AENCTBUA TEXHUYECKMX
YCTPOWCTB M TEXHONOMMYECKMX MPOLECCOB, MX BIMSHUA HA OKPY>KAHOLLLYHO
Cpeay,

* OBNafileHne MeTodaMn CaMOCTOATENIbHOrO MIaHMPOBaHUS W MPOBeLeHNS
(PM3NYECKMX IKCMEPUMEHTOB, aHaiM3a W UHTepnpeTaumMm WHpopMaumu,
ornpegeneHns 4OCTOBEPHOCTU MOSTYYEHHOr0 pe3ynbTara;

* CO3[jaHve YCNOoBWIA N1 PasBUTUA YMEHMWIN NPOEKTHO-MUCCeA0BaTe/IbCKOA,
TBOPYECKOWN [eATeNbHOCTW.

Ha u3yyeHne ¢wm3nkn (6a30Bblii YpOBEHb) Ha YpPOBHe CpefHero o6Llero
obpasoBaHua otBoaMTCA 136 yacos: B 10 Knacce - 68 yacoB (2 yaca B Hefiento), B
11 Knacce - 68 yacoB (2 Yaca B HEAE/HO).

Mpegnaraemblii B nporpaMMe Mo (hM3nKe nepeyeHb /1ab0PaTOPHbIX U
MpaKTUYeCKMX paboT SABNAETCA PEKOMEeHAOBaHHbIM, Y4YuTe/b [enaeT BbI6OP
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAMBUAY&IbHbIX
0C06eHHOCTEN 00yyatoLLMXCA.



COAEPXAHWNE OBYUEHWA
10 KJTACC

Pasgen 1. ®unsnka n MeTofbl HaAy4YHOro no3HaHus

du3snka - Hayka o npupofe. HayyHble MeTOoAbl MO3HAHUA OKPYXKaoLLEro
Mmpa. Ponb 3KcnepumeHta W TeOpuM B MpoLEecce MO3HaHUA npupoabl.
JKCMNepuMeHT B (I3nKe.

MogennpoBaHue (U3NYECKNUX SBMEHUIA M npoueccoB. HayuHble rnnoTesbi.
Pur3nYecKmne 3aKoHbl 1 Teopun. MpaHULUbI NPUMEHUMOCTU (IU3NYECKMX 3aKOHOB.
[MpUHLMN COOTBETCTBUA.

Ponb 1 MecTo m3nKM B (hOPMUPOBAHMN COBPEMEHHOM HAy4YHON KapTWHbI
MUpa, B NPaKTUYECKOW AesiTeNIbHOCTU NOAEN.

JeMoHCcTpayun

AHanoroeble N UMDPOBLIE UN3MEPUTENbHLIE MPUOOPbLI, KOMMbIOTEPHbIE
[AaTUMKN.

Pasgen 2. MexaHuKa

Tema 1. KuHemaTuKa

MexaHn4yeckoe [ABMKeHWe. OTHOCUTENIbHOCTb MEXaHMYECKOro [ABVXKEHUS.
CucTtema oTcUéTa. TpaeKTopus.

[MepemeLyeHne, CKOpoCTb (CpeaHsis CKOPOCTb, MrHOBEHHas CKOPOCTb) U
YCKOPEHME MaTepuanbHOM TOYKW, MX MNPOEKUUM Ha OCU CUCTEMbl KOOPAMHAT.
CnoXkeHue rnepemMeLLLeHNIn N CNOXeHMe CKOPOCTENA.

PaBHOMEPHOE M PaBHOYCKOPEHHOE MNPAMOMNHENHOE [ABMXKeHMe. [ padmkim
3aBMCMMOCTN  KOOPAMHAT, CKOPOCTW, YCKOpPeHus, nNyTu WU NepemMeLLeHns
MaTepuasibHOM TOYKN OT BPEMEHMN.

CB060OHOE NageHne. Y CKopeHre cBOOOLHOIO NajeHus.

KpuBonuHeiHoe  ABmxeHWe.  [BMXKEHME  MaTepuasibHOM  TOYKM MO
OKPY>KHOCTW C MOCTOSAHHOI MO MOAY/H0 CKOPOCTbO. YTN0Bas CKOPOCTb, NIMHENHas
CKopocTb. MNepuof 1 yacToTa obpalleHust. LIeHTpoCTpeMUTENIbHOE YCKOPEHME.

TexHUYecKne YCTPOMCTBA W MPAKTMYECKOE MPUMEHEHME:  CrnaoMeTp,
[IBM>KeHNe CHapsAoB, LienHble N peMéHHbIE Nepeaayn.

JeMoHCcTpayun

Mogenb cucTembl OTCYETA, WIKOCTPAUMA KUHEMATUUECKUX XapaKTEPUCTUK
[B/KEHWA.

[Mpeobpa3oBaHe ABVKEHWNIA C UCMO/Ib30BAHNEM MPOCTbIX MEXaHN3MOB.

[MafeHne Ten B BO3AYXE M B PaspeXKeHHOM MPOoCTPaHCTBe.

HabnwofeHne ABWXEHWUA Tena, OPOLUEHHOro oA YrioM K rOPU30HTY WU
rOPU30HTA/ILHO.



13mepeHre ycKopeHns cBOBOAHOr0 nageHus.

HanpaBnieHne CKOpOCTU NpU ABMXEHUN MO OKPY>KHOCTMU.

YUeHNYeCKNn sKCnepuMeHT, nabopaTopHble paboTbl

3yueHne HepaBHOMEPHOrO ABVDKEHWUS C UMb OnpeaeneHns MrHOBEHHOM
CKOpOCTW.

iccnegoBaHue COOTHOLLEHWUA MeXay MyTaAMW, MPOWMAEHHbIMK TenoM 3a
nocnefoBate/ibHble paBHble MPOMEXYTKA BpPeMEeHW npu  pPaBHOYCKOPEHHOM
ABVXXEHUW C HAYa/IbHON CKOPOCTbIO, PaBHOMN Hy/HO.

3yyeHmne ABMKEeHNA LIapuKa B BA3KOMN XKNLKOCTW.

3yyeHne ABVKEHWNA Tena, GPOLLEHHOro ropn3oHTasbHO.

Tema 2. JuHamMmnka

MpuHUMN  OoTHocUTenbHOCTM  [anuned. TlepBbld  3aKOH  HbHOTOHA.
HepunasibHble CUCTEMbI OTCUETA.

Macca Tena. Cuna. MpuHUMN cynepnosvuun cun. BTopoi 3akoH HblOTOHA
ANs MaTepUanbHOM TOYKK. TPeTUii 3aKOH HblOTOHA NS MaTepuaibHbIX TOYEK.

3aKOH BcemMUpHOro TaroTeHMs. Cuna TaKecTu. [lepBag KOCMUYecKas
CKOPOCTb.

Cuna ynpyrocTtu. 3akoH IN'yka. Bec Tena.

TpeHve. Buabl TpeHUs (MOKOA, CKOMbXeHWs, kadeHuns). Cuna TpeHus. Cyxoe
TpeHue. Crna TPeHUA CKOMbXEHUA 1 cuia TpeHUs nokos. KoahpuumeHT TpeHus.
Cuna conpoTuBEHNA NPU ABMXXEHUN Tena B XXUAKOCTU UM rase.

[MocTynartesnibHOe ¥ BpalaTe/lbHOe ABVKEHWE abCOMOTHO TBEPLOro Tena.

MOMEHT Cu/bl OTHOCUTENIbHO OCW BpalleHna. [lnedyo cunbl.  Ycnosua
paBHOBeCUA TBEPAOro Tena.

TexHNYecKne YCTPONCTBA M MNPAKTUYECKOe MPUMEHEHME: MOALNMHUKN,
[BUXXEHNe UCKYCCTBEHHbIX CMYTHWNKOB.

JeMoHCcTpayun

#BNeHne nHepunn.

CpaBHeHWe Macc B3aMOAENCTBYOLWMNX Tef.

BTopoii 3akoH HbOTOHa.

3mepeHue cun.

CnoxxeHue cun.

3aB1CMMOCTb CW/Ibl YNPYTOCTK OT AehopMaLnn.

HeBecomocTb. Bec Tena npu yCKOPEHHOM MOALEME N NMafEeHUN.

CpaBHEeHWE CUN TPEHUS NMOKOA, KaYeHUS N CKOMbXXEeHNS.

YcnoBusa paBHOBECUA TBEPAOro Tena. Buabl paBHOBECKS.

YUeHNYecKunid IKCnepuMeHT, nabopaTopHble paboThl

3yyeHmne ABKeHNA BpycKa No HaKIOHHOW MI0CKOCTU.



iccnepoBaHne 3aBMCUMOCTW CUN YMPYTOCTW, BO3SHUKAKOLWNX B MPYXXUHE U
Pe3HOBOM 06pasLe, 0T UX fedhopmaLmn.

ccnepoBaHue yCnoBuiA  paBHOBECUSt TBEPAOro Tena, MMEHLLEro OCb
BpaLLeHus.

Tema 3. 3aKOHbI COXpaHEeHNA B MexaHUNKe

IMnynbC MaTepuasibHOW TO4YKM (Tena), CUCTEMbl MaTepuabHbIX TOYEK.
MnynbC cunbl N U3MEHEHWE WUMMNYyNbca Tena. 3aKOH COXpPaHeHUA MMMY/bCa.
PeakTMBHOe [BMKEHNE.

PaboTta cunbl. MOLLHOCTb CUMbI.

KnHeTuyeckad 3Heprus martepuvasibHOM TOYKW. Teopema 00 W3MEHeHUU
KWHETMNYECKON 3HEpruun.

[MoTeHLManbHas 3Heprus. [MoTeHLManbHas 3Heprus ynpyro
AeopMMpPOBaHHOM  MPYXXUHBLL.  loTeHUManbHas  3Heprusa  Tena  B6M3M
MOBEPXHOCTM 3eM/In.

[MoTeHunanbHble U HenoTeHUWanbHble  CWJbI. Cesizb  paboThl
HENOTeHUMaNbHbIX CU/1 C U3MEHEHVMEM MeXaHWYeCKO 3Hepruyv CUCTEMbI Tenl.
3aKOH COXpaHeHMst MexaHN4YeCKOoW 3Hepruu.

Ynpyrve n Heynpyrue CTo/IKHOBEHUS.

TexHnyeckne yCTPOMCTBA M NPaKTUYECKOe MPUMEHeHWe: BOAOMET, KOMép,
MPYXXUHHbIV MUCTONET, ABMXXEHME PaKeT.

JeMoHCTpayun

3aKOH CoxpaHeHua nMnysbea.

PeakTMBHOE [BUXKEHME.

Mepexon NoTeHLMaIbHON 3HEPrMn B KMHETUYECKYHO 1 06paTHO.

YUeHNYecKuii aKCnepuMeHT, nabopaTopHble paboThl

3yyeHne abCONKOTHO Heynpyroro ygapa C MOMOLUGHO [BYX OAMHAKOBbIX
HUTAHbIX MaATHUKOB.

WNccnenoBaHne cBA3W paboTbl CUMbl C M3MEHEHWEM MEXaHWUYEeCKOW 3Hepruu
Tena Ha NpuMepe pacTKeHUA Pe3MHOBOI0 XryTa.

Pasgen 3. MonekynspHas gusnka n TepmoanHaMmmnka

Tema 1. OCHOBbI MONEKYNSAPHO-KNHETMYECKON Teopum

OCHOBHble MOMOXEHUSA MOMEKYNAPHO-KMHETUYECKOW TEOPUM M UX OMbITHOE
obocHOoBaHVe. BbpoyHOBCKOe [BWKeHMe. [Ouddysms. XapakTtep ABWKEHUS 1
B3aMMOAENCTBUA YacTuy, BewlecTBa. Mofenn CTPOEHUst ras30B, >KUAKOCTER W
TBEPLAbIX TeN N 06bACHEHNE CBOMCTB BeLLECTBA Ha OCHOBE 3TUX Mogeneid. Macca v
pasmepbl Monekyn. KonnyecTtso BellecTsa. [TocToaHHasa Asoragpo.

Tennosoe paBHoBecue. Temnepatypa U eé n3mepeHue. LLkKana Temnepartyp
Llenbcus.



Mopgens ungeanbHoro rasa.  OCHOBHOe  ypaBHeHVWe  MOJIEKYNAPHO-
KWHETMYECKON Teopun wnpeasbHOro rasa. A6GCOMOTHaA TemrepaTypa Kak Mepa
cpefHell KMHETUYECKO 3Heprum TEnnoBOro AWKeHWs 4vactul rasa. Llkana
Temnepatyp KenbBuHa. Ma3oBble 3aKOHbI. YpaBHeHWe MeHaeneeBa-KnaneipoHa.
3akoH [anbToHa. M3onpouecchl B naeasibHOM rase ¢ NoCTOSAHHbLIM KO/IMYeCTBOM
BellecTBa. [pagmyeckoe npeacTaB/ieHNe W3OMPOLECCOB: M30TepMa, K30X0pa,
n3obapa.

TexHN4Yeckne YCTPOMCTBA W MPaKTUYECKOe MpPUMEHEHMe: TepMOMETP,
GapomeTp.

JeMoHCcTpayun

OnbITbl, AOKasblBalOLWMe AWCKPETHOE CTPOeHWe BellecTsa, (hoTorpaduu
MOJIEKY/T OpPraHUYeCKNX COeJUHEHNIA.

OnbITbl MO ANAGY3UK XXNLKOCTER U ra3oB.

Mogesnib 6pOyHOBCKOr0 ABUXEHUS.

Mogenb onbiTa LLTepHa.

OnbIThI, [0Ka3blBaloLLme CYLLeCTBOBaHMe MEXXMOeKYNAPHOro
B3aMMOAENCTBUS.

Mopgenb, UNNKCTPUPYOLWAaa NPUPOAY AaB/eHMA ra3a Ha CTEHKM cocyaa.

OnbITbl, WANKOCTPUPYIOLME YpaBHEHMWE COCTOSHMA WAea/IbHOrO  rasa,
N30MpPOLLECCHI.

YUeHNYecKuii aKCNepuMeHT, nabopaTopHble paboThbl

OnpefeneHne Maccbl BO3dyXa B K1acCHOM KOMHATe Ha OCHOBE M3MEPeHWi
06bEMa KOMHaThbI, JaBneHns 1 TeMnepaTypbl BO3AyXa B Hel.

iccnepnoBaHne 3aBUCUMOCTI MeXAY NapaMeTpamn COCTOAHNUA paspeXkeHHOro
rasa.

Tema 2. OCHOBbI TepMOANHAMUKN

TepmognHammyeckas cuctema. BHYTpeHHSAS 3HEprus TepMOAMHAMUYECKOM
CUCTEMbI M CNOCOObI €€ n3mMeHeHUs. KonmyecTBO TenoThbl U paboTa. BHYTpeHHSS
3Heprua  O4HOATOMHOIO  MAea/lbHOro  rasa. Bugbl  Tennonepegayn:
TENONPOBOAHOCTb, KOHBEKLMA, U3NTyYeHWe. YaenbHaa TENN0EMKOCTb BeLLecTBa.
KonnyecTBo TensioThl Npu Tensionepesaye.

MoHaTMe 06 agmabaTHOM npouecce. [epBbli 3aKOH TeEPMOAMHAMUKN,
[MpuMeHeHWe MepBOro 3akoHa TepMoAMHaMUKKM K m3onpoueccam. [ paduyeckas
NHTepnpeTauuns paboThbl rasa.

BTopoit 3aKoH TepMoagnHamMmnKN. HeobpaTMOCTb MPOLLECCOB B NPUPOSE.

TennoBble  MawwHbl.  MpUHUMNLI  AEACTBUA  TEMOBbIX  MallWH.
[Mpeobpa3oBaHNA 3HepPrMM B TEMJIOBbIX MalMHax. KoapdpuuueHT nonies3Horo
[EACTBMS TENnoBOW MalmHbl. Linkn KapHO M ero Koagh(MumeHT MNonesHoro
AENCTBUA. IKONOrnYeckme npobeMbl TENIO3HEPTrETUKN.



TexHN4Yeckne YCTPOMCTBA W MPaKTUYECKOe MpUMeHeHWe: [ABurartesib
BHYTPEHHEro CropaHusi, 6b6ITOBOM X0NOANNbHUK, KOHAVLMOHEP.

JeMoHCcTpayun

I3MeHeHWe BHYTPEHHe 3Hepruyv Tena Mpu COBepLUeHWM pPaboTbl: BblNeT
NPo6KN M3 OYTbINKM NOJ AEACTBMEM CXATOro BO34yXa, HarpeBaHue 3agumpa B
NaTyHHOWN TpybKe NyTéMm TpeHus (BMAEOAEMOHCTPpaLNS).

A3mMeHeHne BHYTPEHHEN 3Heprumn (TeMnepaTypbl) Tena npv Tennonepeiaqe.

OnbIT no aguabaTHOMYy paclMpeHuMo Bo3dyxa (OMbIT € BO3A4YLUHbIM
OrHVBOM).

Mogenv naposou TypOuHbIl, ABUraTeNid BHYTPEHHEr0 CropaHns, peakT1BHOIO
asurarens.

YUeHNYecKunid IKCnepuMeHT, nabopaTopHble paboThl

3mepeHve yaenbHOM Ten10EMKOCTH.

Tema 3. ArperaTHble COCTOAHNA BellecTBa. Pa30Bble Nepexobl

[Mapoobpa3oBaHne M KOHAeHcaums. McnapeHne n KuneHue. ABGCO/OTHaA U
OTHOCMTeNbHas BMIAKHOCTb BO3f4yxa. HacbllWeHHbIM nap. YgenbHad TennoTa
napoo6bpasoBaHuns. 3aBUCUMOCTb TeMMepaTypbl KUMEHNS OT AaB/eHNS.

Teéppaoe Teno. Kpuctannuyeckne n aMopdHble Tena. AHU30TPONUA CBOMCTB
Kpuctannos. >Xugkue Kpuctanibl. CoBpeMeHHble MaTtepuasbl. [1naBneHve u
Kpuctannmsaums. Y aenbHas Tennota nnasneHus. Cyonumaups.

YpaBHeHVe Ten10BOro 6anaHca.

TexHNYecKne YCTPOMCTBA W MpPaKTUYECKOe MPUMEHEHMe: TUrPOMETP W
MCUXPOMETP, Ka/lIOPUMETpP, TEXHOMOMUW MOMYyYeHUA COBPEMEHHbLIX MaTepuasios, B
TOM 4uC/ie HaHOMaTepUanoB, N HAHOTEXHOMOT N,

JeMoHCTpayun

CBOWCTBA HaCbILWEHHbIX MapoB.

KunneHvie npy NOHMXXEHHOM [aB/eHUN.

Cnocobbl 3MePEHNS BaXKHOCTH.

HabntogeHve HarpeBaHus 1 NiaBfeHNs KPUCTa/INIMYECKOr0 BELLECTBa.

[eMOoHCTpaLmsa KpUCTasI/oB.

YYeHNYecKuin aKCnepumeHT, nabopaTopHble paboThl

A3mepeHre OTHOCUTE/IbHOW BNaXXHOCTM BO3/yXa.

Pasgen 4. 9neKTpoAnHamMunKa
Tema 1. SneKTpocTaTMKA
AnekTpmsauma Ten. OnekTpuueckuid 3apsag. [Ba BuAa 3NEKTPUYECKUX
3apsaoB. TMPOBOAHWMKW, AMANEKTPUKXA W NOAYNPOBOAHMKU. 3aKOH COXpaHeHWs
3N1EeKTPUYECKOr0 3apsifa.
B3anmopencTBue 3apsaoB. 3aKoH KynoHa. ToueyHbld 3NeKTPUYECKniA 3apsia.
AnekTpuyeckoe none. Hanps>KEHHOCTb  3MEKTPUYECKOro nonsd.  MpuHumn



CynepnosnumMm 3NeKTPUYECKMUX Nonei. JIMHUN HanpPsXXEHHOCTM 3/IEKTPUYECKOTO
nons.

Pabota cun  anekTtpoctatuyeckoro  nond.  loTeHuman.  PasHOCTb
noTeHumnanos. [1pOBOAHUKU W ONNEKTPUKU B  3NEKTPOCTATUYECKOM MOJe.
[AnanekTpruyeckas NPOHNLAEMOCTb.

DNeKTPOEMKOCTb. KoHAeHcaTop. DMEKTPOEMKOCTbL M/IOCKOr0 KOHZAEeHcaTopa.
JHeprua 3aps>KeHHOro KoHAeHcartopa.

TexHMYecKne YCTpOMCTBA M MpPaKTUYECKOe MPUMEHEHME: 3/IEKTPOCKON,
3NEKTPOMETP, 3/MeKTPOCTaTUYeCcKas 3almuta, 3a3eM/IeHMe  3M1eKTponprbopos,
KOHZEHCaTop, KONMPOBa/IbHbIA annapar, CTPYMHbINA NMPUHTEP.

JeMoHCcTpayun

YCTPOMCTBO U NPUHLIAN AEACTBUA 3NEKTPOMETPA.

B3anmofecTBMe HasNeKTPU30BaHHbIX Tefl.

SNeKTPUYECKOE Mose 3apsa>KEeHHbIX TeN.

[MpOBOAHNKM B 3/IEKTPOCTATUYECKOM MONe.

AneKTpocTaTuyecKasa saluTa.

[N3NeKTpKKN B 3N1eKTPOCTAaTUYECKOM Mose.

3aBUCUMOCTb  3/1EKTPOEMKOCTM  MJIOCKOr0  KOHZAEeHcatopa OT njaowaau
MNaCTUH, PaCCTOAHNA MEXAY HUMWU U AN3NEKTPUYECKO MPOHNLIAEMOCTW.

JHeprua 3apsXKeHHOro KoHAeHcartopa.

YUeHNYecKuii aKCnepumMeHT, nabopaTopHble paboThl

I3mepeHme 3/1eKTPOEMKOCTU KOHAEHcaTopa.

Tema 2. INMOCTOAHHBIN 3M1IEKTPUYECKNIA TOK. TOKWN BPas/INYHbIX cpegax

JNEKTPUYECKNIA TOK. YCNOBMSI CYLLECTBOBAHUA 3/1EKTPUYECKOr0 TOKa.
NcTOUHMKM ToKa. Cuna Toka. MOCTOSAHHBIN TOK.

HanpskeHne. 3akoH OMa 4514 yyacTka Lenwu.

ONeKTPUYECKOe COMPOTUB/IEHWe. Y[enbHOe COMpOTWMB/IEHNE BeLLeCTBa.
[MocnefoBatencHoe, NapaiienbHoe, CMeLlaHHOe CoeanHeHe NpoBOLHUKOB.

PaboTa aneKkTpuyeckoro Toka. 3akoH Jpkoynsa-fleHua.  MoOLWHOCTb
3N1EeKTPNYECKOT0 TOKa.

DNeKTPoABMXKYLLLAA Chia U BHYTPEeHHee COMPOTMB/IEHWE WUCTOUYHMKA TOKa.
3akoH Oma 115 NOHON (3aMKHYTOI) 3NEKTPUYECKON Lienn. KOpoTKoe 3amblKaHue.

ONeKTpoHHaa  MpoBOAMMOCTL  TBEPAbIX  MeTalIoB.  3aBMCMMOCTb
COMPOTUBNEHNA MeTa/I/IoB OT TeMnepaTtypbl. CBepXNPOBOAMMOCTb.

ANeKTPUYECKNiA TOK B BakyyMe. CBOMCTBA /IEKTPOHHbIX My4KOB.

[MonynpoBOAHUKMN. CobCcTBeHHan 7 npumecHas MPOBOANMOCTb
nonynpoBoAHUKoB. CBOWCTBa p-n-nepexoga. MonynpoBogHNKOBbLIE NPUGOPLI.

ANeKTpUYecKMin  TOK B pacTBopax W  pacniaeax  3/1eKTPONTOB.
DNEKTPONUTHYECKaa anccoumanms. SNeKTponms.



ANeKTpMYeCKNin TOK B razax. CamoOCTOATENbHbIA U HECAMOCTOSTE/IbHbIN
paspag. MonHusa. MNnasma.

TexHNYecKne YCTPOMCTBA M MNPAKTMYECKOoe MPUMEHEHME: aMMepMeTp,
BO/IbTMETP, pPeocTar, WCTOYHWKM TOKa, 3/IeKTpOHarpeBarte/ibHble Mnpuoopbl,
3/1IEKTPOOCBETUTE/IbHbIE NPUOOPLI, TEPMOMETP COMPOTUB/IEHNS, BaKYYMHbIN An0[,
TEPMUCTOPbI 1 HOTOPE3UCTOPbI, NONYNPOBOLHUKOBLIA ANOA, Ta/lbBaHMKa.

JeMoHCcTpayun

I3mepeHne cubl TOKa U HanpsXXeHus.

3aBUCUMOCTb COMPOTMB/IEHUA LUANHOPUYECKUX MNPOBOAHUKOB OT [/INHBI,
N/oLLaAM NOMNepeyHoro ceYeHns N Mmatepuana.

CwMmelLiaHHOe coefiHeHMe NPOBOAHNKOB.

Mpamoe n3MepeHVe 3NeKTPoABMXKYLLUE cunbl. KOpoTKoe 3aMblKaHuWe
ra/lbBaHNYECKOro 3/1eMeHTa 1 OLeHKa BHYTPEHHero ConpoTUB/IEHWS.

3aBUCUMOCTb CONPOTUB/IEHNA METa/INIOB OT TemrepaTypbl.

[MpoBOANMOCTb 3/1EKTPO/IUTOB.

AcKpoBOIA pa3psif U NPOBOAMMOCTb BO3AyXa.

O[OHOCTOPOHHSAA NPOBOAMMOCTL Anoaa.

YYeHN4ecKunil IKCnepuMeHT, nabopaTopHble paboThl

13yyeHne cmellaHHOro coegnHEHUA PeE3NCTOPOB.

3mepeHvie 3M1EKTPOABUKYLLEN CU/Ibl MCTOYHMKA TOKA U €ro BHYTPEHHEro
COMPOTUB/IEHNS.

HabntoaeHve anekTponmsa.

MexXnpegMeTHbIe CBA3N

3yyeHne Kypca (m3nKm 6a30Boro yposHs B 10 Kniacce OCYLLECTBNAETCH C
YYETOM CcOfepKaTe/lbHbIX MEXMPEeAMETHbIX CBA3e C KypcaMu MaTemaTuKu,
oronorum, Xumnn, reorpaum 1 TEXHOMOTUN.

Me>KnpeAMeTHbIE MOHATUA, CBA3AHHbIE C M3Y4YeHWEM MeTO[O0B Hay4HOro
MO3HaHUSA: SBMEHME, Hay4HbIA (haKT, runoTesa, (U3MYecKas BeNMUMHA, 3aKOH,
Teopwsl, HabNtoAeHWe, IKCNEPUMEHT, MOAEIMPOBaHNE, MOLE/b, N3MEPEHME.

MaTemaTuKa: peleHne CUCTEMbl YPaBHEHWA, JIMHeMHad  (yHKLuA,
napabona, rmnepbona, Ux rpauKn 1 CBOWCTBA, TPUTOHOMETPUYECKME (YHKLMN:
CUHYC, KOCMHYC, TaHIeHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOe TOX/IECTBO,
BEKTOPbI M UX MNPOEKLMM Ha OCU KOOPAMHAT, C/TI0XKEHME BEKTOPOB.

Buonorus: MexaHWYeCcKoe [BWXKEHWE B XXMBOW npupode, Anddysns, ocmoc,
TEensI0006MeH XXUBbIX OpraHuM3MoB (BWUAbl Tensonepefayn, TENJOBOE PaBHOBECUE),
3NEKTPUYECKME ABNEHUSA B XXUBOW NpUpoSe.

XUMusi: QUCKPETHOE CTPOEHME BELLECTBA, CTPOEHME aTOMOB U MOMIEKY/, MO/b
BELLEeCTBa, MOMAPHas Macca, TernsoBble CBOWCTBA TBEPALIX Tes, YXUAKOCTEN W



rasoB, 3/1IEKTPUYECKME CBOWCTBA META/IIOB, 3MEKTPONNTUYECKAsS AMcCoLMauns,
ra/bBaHMKa.

[eorpadous: BNaXHOCTb BO3AyXa, BETPbI, GAPOMETP, TEPMOMETP.

TexHonorus: NpeobpasoBaHue ABVIXKEHWIA C WUCMOMb30BAHMEM MEXaHW3MOB,
YUYET TPEHUS B TEXHWUKE, MOAWMWMHUKK, WCMOMb30BaHUE 3aKOHA COXPaHeHMs
MMMy/bca B TEXHWKE (pakeTa, BOAOMET W ApYyrve), ABWraTeNlb BHYTPEHHEro
cropaHus, naposas TypbuHa, ObITOBOW XONOAWNBHUK, KOHAWULMOHED, TEXHOMOMM
MOMYyYeHNs] COBPEMEHHbIX MaTepuanoB, B TOM YMCNe HaHOMaTepuanoB, W
HAHOTEXHO/MIOT UK, 3MEKTPOCTAaTUYECKas 3alyuTa, 3a3eMSIEHME 3NEKTPOMNpPUOOPOB,
KCEepOKC, CTPYViHbIIA MPUHTEP, 3NEKTPOHArpeBaTe/lbHble npu6opsI,
3NEKTPOOCBETUTE bHbIE NMPUBOPbI, FalbBaHMKA.

11 K/TACC

Pasfen 4. 9neKTpoAnHaMuKa

Tema 3. MarHUTHOE nosne. SNeKTPOMarHUTHasA NHAYKLNA

[MOCTOAAHHbIE ~ MarHuTbl.  B3aMmofencTBMe  MOCTOSHHbIX ~ MarHUTOB.
MarHuTHoe none. BekTop MarHWTHOW WHAYKUMW. TlpyvHUMN  cynepnosvuum
MarHUTHbIX Nonei. JIMHUM MarHUTHOW WMHAYKUUW. KapTuHa NMHWUIA MarHUTHOM
NHAYKLUMW NMONA NOCTOSAHHBLIX MarHUTOB.

MarHuTHoe Mofe MPOBOAHMKA C TOKOM. KapTuHa /NUHWIA  MHLYKUMK
MarHUTHOro nona [ANHHOIO MPSAMOro MPOBOAHUKA WM 3aMKHYTOrO KO/bLEBOMO
MPOBOAHWNKA, KaTyLIKN ¢ TOKOM. OnbIT pcTega. Baaumogeicteme NpoBOAHUKOB C
TOKOM.

Cuna Amnepa, eé Mo4y/b N Hanpas/eHNe.

Cwuna JlopeHua, eé Moay/b U HanpasfieHve. [BMXeHMe 3apsSXKeHHOM YacTuLbl
B OHOPOAHOM MarHUTHOM nose. PaboTa cunbl JTopeHua.

$BNeHne  3MEeKTPOMarHUTHOM MHAYKUMKW. T1OTOK BeKTopa MarHUTHOWA
VHOYKUAW.  DNEKTPOABMKYLLAA Cuna  MHAYKUMW. 3aKOH  3M1eKTPOMarHUTHOM
NHAYKUMN dapaes.

BuxpeBoe 3neKTpuyeckoe nMose. INEKTPOABMXKYLLAaA cuna WHAYKUAN B
NPOBOJHMKe, ABWXYLLEMCA NOCTynaTe/IbHO B OAHOPOAHOM MarHUTHOM Mose.

[Mpaswnno JleHua.

HOYKTUBHOCTL.  fBNEeHWe  CaMOMHAYKUMW.  DNeKTPOoABMXKYLLaa  cuna
CaMOVIHAYKLNW.

JHEpPrmua MarHMTHOro NosiA KaTyLLKK C TOKOM.

DNeKTpoMarHMTHOe none.

TexHNYecKne YCTPOMCTBA M MpPaKTUYECKOe MPUMEHEHME: MOCTOAHHbIE
MarHuTbl, 3/1EKTPOMArHUThbl, 3NeKTPOABUraTeNlb, YCKOPUTENN 3/1eMEHTapHbIX
4yacTuL, UHAYKUWNOHHaA neyb.



JeMoHCcTpayun

OnbIT 3pcTea.

OTKNOHEHME 3NEKTPOHHOI0 NMyyKa MarHUTHbLIM MOJEM.

JINHUM NHAYKUUM MarHUTHOrO nons.

B3anmogelicteme AByX NPOBOLHUKOB C TOKOM.

Cuna Amnepa.

[OelictBue cunbl JTOPEHLA Ha NOHbI 3EKTPONNTA.

FABNeHMe 3NeKTPOMArHUTHOW NHAYKLMN.

[Mpasunno JleHua.

3aBMCUMOCTb 3/IEKTPOABMKYLLEI CUMbI NHAYKUMM OT CKOPOCTU M3MEHEHMS
MarHuTHOro NnoToKa.

#BNeHne camovHAYKLMN.

YUeHN4ecKunin aKCnepuMeHT, nabopaTopHble paboThl

I3yyeHne MarHMTHOro nNons KatyLku C TOKOM.

ccnepoBaHue [AeACTBUA MOCTOAHHOINO MarH1Ta Ha pamky C TOKOM.

ccnepoBaHue ABEHUA 3N1eKTPOMarHUTHOW MHAYKUMK,

Pasnen 5. KonebaHusi 1 BOJHbI

Tema 1. MexaHU4YecKMe 1 3NeKTPOMarHNTHble KosiebaHnsA

KonebatenoHas  cuctema.  CBOGOAHbIE ~ MeXaHM4YeCKMe  KosiebaHus.
FapMoHMYyeckne konebaHud. lMepwof, 4vacToTa, amnuMTyga U (pasa KonebaHui.
MPY>XXWHHbIA MasATHUK. MaTemMaTUY4eCcKUin MasTHUK. YpaBHEHWE rapMOHUYECKMX
KonebaHwid. MpeBpaLLleHne 3HEPrMmn NPU rapMoOHNYECKUX KosiebaHmsX.

KonebatenbHblil KOHTYp. CBOOOAHbIE 3/MEKTPOMAarHUTHbIE KonebaHus B
naeanbHOM KO/iebaTe/IbHOM KOHTYpe. AHaNormsa Mexay MexaHU4YeCcKUMU W
3N1EKTPOMArHUTHbIMU  KonebaHuamu. Popmyna TomcoHa. 3aKOH COXpaHeHWs
3Heprum B naeasibHOM KonebaTe/lbHOM KOHTYpE.

MpefcTaBnieHNe 0O 3aTyxatoLmX KonebaHuaX. BbIHYX/AEHHbIE MeXaHU4ecKme
KonebaHus. Pe3oHaHC. BbIHY)XAeHHbIe 3/1EKTPOMAarHUTHbIE KOsiebaHus.

[MepeMeHHbI  TOK. CUHyCOMAanbHbIA MEPeMEHHbIA  TOK.  MOLLHOCTb
MepeMeHHOro Toka. AMMAUTYAHOE W [eiCTBYIOLEe 3HaYeHWe CW/bl TOKa W
HanpsXXeHus.

TpaHcopmatop. Npon3BoACTBO, Nepefayva U NOTPeb/ieHne 3MEeKTPUYECKOM
SHEPrun. IKOMOTUYECKME PUCKM MPU MPOU3BOACTBE 3/1EKTPO3Heprun. KynbTypa
MCNONb30BaHNA 3/IEKTPO3HEPT M B MOBCEAHEBHOW XXM3HW.

TexHNYeckne YCTPOMCTBA W MPaKTUYECKOE MPUMEHEHWNE: 3MIEKTPUYECKNIA
3BOHOK, FeHepaTop NepeMeHHOro TOKa, IMHUW 3/1eKTponepesay.

JeMoHCcTpayun

WccnepoBaHme napaMeTpoB KosnebaTenbHON cucTeMbl  (MPYXXMHHBIA MK
MaTemaTUyYeCcKnii MasiTHUK).



HabntoaeHne 3aTyxatowmx KonebaHui.

ccnepoBaHue CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabntogeHve pe3oHaHca.

CB0OOHbIEe 3/1eKTPOMarH1THbIEe KonebaHus.

Ocuunnorpammbl (3aBUCUMOCTU CW/bl TOKA N HaMPSXKEHUA OT BPEMEHM) Ans
3N1EKTPOMArHUTHbIX KO/ebaHWiA.

Pe3oHaHC npu MocnefoBaTe/lbHOM COEAUHEHUM Pe3UCTOopa, KaTyLUKu
NHOYKTUBHOCTM M KOHAEHcaTopa.

Mogenb IMHUK 3M1eKTponepesayun.

YUeHNYeCcKuii 3KCNepuMeHT, nabopaTopHble paboThl

ccnepoBaHue 3aBMCUMOCTU Neprofa ManbiX KonebaHuin rpysa Ha HUTK OT
ANMHBI HUTU U MacCbl rpysa.

ccnefoBaHne  MmepemMeHHOro TOKa B UenW U3 MOC/efoBaTe/ibHO
COELMHEHHbIX KOHAEHCATOopa, KaTyLLUKK 1 pe3ncTopa.

Tema 2. MexaHu4YecKme N 3N1eKTPOMarHU THble BOJHbI

MexaHnyeckue BOJHbI, YCNOBUA pacnpocTpaHeHus. [lepuod. CKOpoOCTb
pacnpocTpaHeHMsas W [OnvMHa BOMHbL.  [lonepeyHble M NPOAOSbHLIE  BOJHbI.
NHTephepeHUMA 1 AndpakUna MexaHUYeCKnX BOSH.

3BYK. CKOpOCTb 3ByKa. [POMKOCTb 3ByKa. BbicoTa TOHa. TeMb6p 3BYKa.

ONeKTPOMarHUTHbIE BOJHbI. YCNOBUS U3MyUYeHNS 3M1eKTPOMAarHUTHbIX BOJH.
B3anMHasi opmeHTaumsa BekTopos E, B, V B aneKkTpoMarHUTHOM BonHe. CBOMCTBA
3MIEKTPOMArHUTHbIX BOSH: OTpaXkeHue, MpenomeHve, nonapusaums, auppakums,
NHTEpgepeHuns. CKOPOCTb 3/IEKTPOMArHUTHBIX BOJSTH.

LLIKana aneKTpoMarHUTHbIX BO/H. [pYMeHeHMe 3N1eKTPOMarHUTHBLIX BOSH B
TEXHUKE U ObITY.

MprHLMMbI PaAnoCBA3N U TeneBuaeHNs. Pagnonokaums.

ANeKTpoOMarHUTHOe 3arpasHeHre OKpY>KatoLLet cpeabl.

TexHUYeckne YCTPOMCTBA W NPAKTUYECKOE MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, Y/bTPa3ByKoBasi OMAarHOCTMKa B TEXHUKE M MeauuuHe, pagap,
pagnonpuémMHuK, TeNeBm3op, aHTeHHa, TenegoH, CBY-neysb.

JeMoHCcTpayun

O6pa3oBaHVe 1 pacnpocTpaHeHKe NonepeyHbIX 1 NPOAO/bHbLIX BOSH,

Konebntoweecs Teno Kak MCTOUYHMK 3BYKa.

HabntogeHve 0TpaxeHUs 1 NPenoMIeHNs MeXaHNYeCKMX BOJTH.

HabntogeHne nHTepepeHUnn 1 andpakLmm MexaHn4YeCcKnx BosH.

3BYKOBOW pe30HaHC.

HabntogeHne CBs3M TPOMKOCTW 3BYKa W BbICOTbl TOHA C aMnauTyaoud W
4acToTON KonebaHwiA.



iccneposaHue CBOWCTB  3/1EKTPOMarHUTHbIX  BOJH: OTPaXKeHue,
npesniomsieHne, Nnonsapusaums, Augpakumna, MHTepmepeHLms.

Tema 3. OnTUKa

CeomeTpuyeckas onTuka. [IpAMONMHENHOe pacnpocTpaHeHVWe CBeTa B
ofHopoAHoW cpepe. JTyd ceeTa. TOYEYHbIA UCTOUYHUK CBETA.

OTpaxkeHVe cBeTa. 3aKOHbl OTpaXkeHus ceeTa. MOCTpoeHMe U306paKeHNIn B
M/IOCKOM 3epKarie.

[MpenomneHne ceeta. 3aKoHbI MPesioMIeHNs ceeTa. ABGCOMOTHbLIN MoKasaTelb
npenomneHuns. TlofHOe BHYTPeHHee OTpaxeHwe. [lpefenibHbIA Yron MosHoro
BHYTPEHHEr 0 OTPaXKeHWs.

Awncnepcus ceeta. CNOXHbIA cocTaB 6enoro ceeta. LiBeT.

Cobupatowime © paccemBarowme MH3bL.  TOHKas nH3a.  POKyCHoe
paccTosiHMe M OMTMYecKas Cuna TOHKOM NIMH3bl. [TOCTPOeHUe n3006paXkKeHWd B
cobuparoLLMx 1 paccemBaromnX NnMH3ax. Popmyna TOHKON NNH3bL. YBeNNYeHue,
[laBaeMOe JINH30M.

[Mpefenbl NPUMEHNUMOCTM FeOMEeTPUYECKO OMTUKN.

BonHoBasa onTtuka. VIHTepgepeHumMsa cBeta. KorepeHTHble WCTOYHUKMN.
Ycnosus HabnoLeHNs MakCUMyMOB M MWHUMYMOB B WHTepgepeHLMOHHON
KapTvHE OT ABYX CUH(a3HbIX KOrepeHTHbIX NCTOYHUKOB.

Ondpakuma ceeta. [OudpakumoHHas peliéTka. Ycnosue HabnoaeHus
rNaBHbIX MakKCMMyMOB TMpW  NafJeHUM MOHOXPOMATMYECKOro CBeTa Ha
ANPAKUNOHHYIO PELLETKY.

[MonsapusaLmsa ceeTa.

TexHnuecknme YCTPOMCTBA M MPaKTUYECKOE TMPUMEHEHME: OYKKW, Nyna,
(poToannapar, MNPOEKLUMOHHbLIA annapar, MWKPOCKOrM, Teneckon, BO/OKOHHas
ONTUKA, ANPPaKLMOHHAA PeLUéTKa, NoIApona.

JeMoHCcTpayun

MpsAMONNHENHOE pacnpocTpaHeHue, OTpPaXKeHWe W MNPefioMIeHne CBeTa.
OnTnyeckune npubopsl.

[MonHoe BHYTpeHHee oTpaxeHne. Mojenb CBETOBOAA.

iccneioBaHMe CBOMCTB M306paXKEHWIA B TMH3AX.

Mopgenu MUKpocKona, Tefleckona.

HabntogeHve HTepgepeHLUmn cBeTa.

HabntogeHve audpakumnm ceeta.

HabntogeHve gucnepcum ceeTa.

[MonyyeHne crnekTpa c NOMOLLLH0 NPU3MBI.

[Mony4yeHne CnekTpa ¢ NOMOLLI ANDPaKLNOHHON PELLETKN.

HabntoaeHve nonspusanmmn ceeTa.

YUeHN4ecKunid IKCNepuMeHT, nabopaTopHble paboThl



3MepeHve nokasaresns NpeioMIeHns CTekna.
ccnepoBaHue CBOMCTB M3006PaXXEHWNIA B INH3AX.
HabntofeHve gucnepcun ceeta.

Pasgen 6. OCHOBbI cnewyuanbHON TEOPUM OTHOCUTENIbHOCTU

paHnUbl  MPUMEHMMOCTM  K/MAacCMYeCcKon  MexaHwku.  [locTynartbl
crneynasbHOM TEOpUM OTHOCUTENbHOCTW: WMHBAPUAHTHOCTb MOAYNS CKOPOCTU
cBeTa B Bakyyme, MPUHLMN OTHOCUTE/IbHOCTN NHLUTENHA.

OTHOCUTENBHOCTL OAHOBPEMEHHOCTU. 3amMep/ieHe BPEMEHU U COKpaLLeHne
[JINHBI.

SHeprusa n UMNYnNbC PeNATUBMUCTCKOM YacTuLpbl.

CBsi3b MacCbl C 3Hepruern N MMNynbCOM PeNATUBUCTCKON YacTULbl. IHepPrus
MOKOS.

Pasgen 7. KBaHTOBas hmsmka

Tema 1. OneMeHTbl KBaHTOBOW OMTUKN

®OTOHbI. PopmMyra MNMnaHKa CBA3M 3HEPrMn (POTOHA C €ro YacTOTON. DHeprus
N UMNY/bC (POTOHA.

OTKpbITME U 1ccneaoBaHne dotoadekTa. OnbiThl A. . CTonetoBa. 3akoHb!
(hoTo3hhekTa. YpaBHeHVe DiHLWITeHA A1 PoToapdekTa. «KpacHas rpaHuLa»
(hoToadpcpexTa.

[asneHvie ceeta. OnbITol M. H. Jlebesesa.

X1MnYecKoe AeicTBMe CBeTa.

TexHMYecKne YCTPOWCTBA W MPAKTUYECKOE MPUMEHEHME: (DOTO3/MEMEHT,
(hoTodaTUMK, CONHeYHas 6aTapes, CBETOANOA,

JeMoHCTpayun

P OoTO3(h(HEKT Ha YCTAHOBKE C LIMHKOBOI NIaCTUHOIA.

ccnenoBaHme 3aKOHOB BHeLLIHEr0 (hoToadideKTa.

CeeTtoguop,

CosnHeyHas batapes.

Tema 2. CTpoeHne aTomMa

Mogens atoma TomcoHa. OnbITbl Pe3epgopfa Mo paccesHWo a -yacTu.
[MnaHeTapHas Mofenb atoma. [loctynatel bopa. W3nyyeHve v nornoleHve
(bOTOHOB MNpW MNepexofe atomMa C OAHOI0 YPOBHSA 3Hepruv Ha Apyron. Bupgbl
CrnekTpoB. CreKTp YPOBHEW 3HEPrum aToMa BOA0poa.

BonHoBble cBoWCTBa YacTul. BonHbl ge Bpoing. KopnycKynspHO-BO/IHOBOM
Ayanuam.

CMOHTaHHOE 1 BbIHY>XEHHOEe N3/yYeHNe.

TexHNYecKne YCTPOMCTBA M MPaKTUYECKOe MpPUMEHEHME: CMeKTpasibHbIN
aHanM3 (CrneKTpocKon), nasep, KBAHTOBbI KOMMbIOTEP.



JeMoHCcTpayun

Mogesnb onbiTa Pesepdopaa.

OnpefieneHne ANNHLI BOHbI Nla3epa.

HabntogeHve NnHenyaTbIX CNeKTPOB U3NYyYeHNS.

Nazep.

YYeHNYecKuin aKCnepumeHT, nabopaTopHble paboThl

HabntogeHve NMHenyaToro cnekrpa.

Tema 3. ATOMHOe A4p0

JKCMEepPUMEHTbI, [0KasblBalOLME C/IOXKHOCTL CTPoeHusA fAgpa. OTKpbITME
pagnoaktmsHoctT.  OnbITbl  Pesepopga Mo OnpefeneHuWo  cocTasa
pafunoakTMBHOINO wu3nydeHuss. CsoiicTBa anb(ha-, 6eTa-, ramma-usnyyeHus.
BnvaHmne pagnoakTMBHOCTM Ha XXNBble OpraHu3Mbl.

OTKpbITWME MPOTOHA W HelTpoHa. HyknoHHas mopenb sgpa [eitseHbepra-
iBaHeHKO. 3apag aapa. Maccosoe umcno aapa. 3oTtonsl.

Anb(a-pacnag. INeKTPOHHbIM M MO3UTPOHHLIA  GeTa-pacnad. [amma-
n3nyyeHue. 3aKOH pPafnMoaKTUBHOIO pacrnaja.

SHeprus cBsA3v HYK/IOHOB B Afpe. AfepHble cusbl. JeeKT mMacchl aapa.

AfepHble peakumn. [leneHne v cuHTE3 Aaep.

AnepHbIi peakTop. TepmOsiAEPHbIN CUMHTE3. [po6neMbl 1 NEPCNeKTUBbI
AAEPHON 3HEPTETUKN. IKOOTNYECKME acMeKTbl AAEPHOM SHEPTETUKM,

AnemeHTapHble YacTuupl. OTKPbITUE NO3UTPOHA.

MeToAb! HabMAEHUA N perucTpaLnmy afieMeHTapHbIX YacTuL,

dyHAameHTa/bHble B3aMMOAENCTBUA. EAMHCTBO (PM3MYECKON KapTUHLI MUPA.

TexHnYeckne yCTPOMCTBA U MPaKTUYECKOe NPUMEHEHUE: A03MMeTp, Kamepa
BunbcoHa, f4epHbIin peakTop, aToMHas 6omba.

JeMoHCcTpayun

CYETUYMK NOHU3NPYIOLLMX YaCTULl,

YYeHNYecKunil IKCnepuMeHT, nabopaTopHble paboThl

ccnefoBaHue TpekoB YacTuL, (Mo rotoBbIM poTorpaguam).

Pa3gen 8. 9n1eMeHTbl aCTPOHOMUN U aCTPOU3NKK

JTanbl pasBuUTUA acTpoHOMUW. TpUKNagHoe U MUPOBO33PEHYECKOR 3HaYEHMe
aCTpOHOMUMN.

Bug 3Bé3gHoro Heba. Cos3Be3ams, spkue 3BE34bl, MNaHeTbl, UX BUAUMOE
[BWKEHME.

ConHeyHas cucTema.

ConHue. ConHeyHas aKTMBHOCTb. WICTOYHUMK 3Heprun ConHua u 3BE3f.
3B&34bl, MX OCHOBHblE XapaKTepUCTUKKW. [uarpamma «CrnekTpasibHbIA Knacc -
CBETUMOCTb». 3BE3[bl [N1aBHOW MOCNeA0BaTENIbHOCTU. 3aBMCUMOCTb «Macca -
CBETMMOCTb» [1A 3BE3[ rNaBHON MnocnefoBaTeNlbHOCTU. BHYTpeHHee CTpoeHMe



38€34. CoBpeMeHHbIe NPeACTaBIeHns 0 NpoucxoxXxaeHun u asontoumm ConHua v
3BE34. JTanbl XXU3HW 3BE3[,

MneuHbln TyTb - Hawa lanaktuka. MonoxeHve wn awkeHne ConHua B
["anakTuKe. Tunbl ranaktuk. Pagnoranaktuku U Ksasapbl. YepHble Ablpbl B 44pax
raflakTuK.

BceneHHas. PacwimnpeHne BceneHHoi. 3akoH Xab6na. PasberaHue ranaktuk.
Teopwus bonbLloro B3pbiBa. PENMKTOBOE U3/yUeHNe.

MaclutabHas CTpyKTypa BeeneHHoin. MeTaranaktuka.

HepelwéHHble NpobsieMbl aCTPOHOMUN.

YdeHnyeckvie HabnogeHuns

HabnogeHns HeBOOPY)XXEHHBIM /1a30M C UCMO/Ib30BAHNEM KOMIMbHOTEPHbIX
MPUIOXKEHNIA 419 onpeaeneHns NoNoXKeHUs HeOGeCHbIX 0OBEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHble co3Be3aMa CeBepHOro NonyLlapma n apkune 3sésapl.

HabntoaeHnsa B Teneckon JlyHel, nnaHet, MneyHoro Mytw.

O6o6ulatoLlee NOBTOPEHME

Ponb  (M3MKM W acTPOHOMWUM B  3KOHOMMYECKOWN, TEXHOSOrMYEeCcKOMH,
CoLMaNibHOM U 3TUYECKON cthepax AeAaTeNIbHOCTU YenoBeKa, Posib U MECTO (IU3NKK
M aCTPOHOMUW B COBPEMEHHOW Hay4YHOW KapTUHE MUpa, Posib PU3NYECKON Teopum
B (DOPMMPOBAHWM NPEeACTaBMeEHNA O (DU3NYECKOM KapTUHE Mupa, MeCTo
(hM3nYeCKO KapTWHbI MUpa B 06LLEM PALY COBPEMEHHbLIX eCTECTBEHHO-HAY4HbIX
NpeLCTaB/IEHNIA O NPUPOAE.

MeXnpegMeTHbIe CBA3N

3yueHme Kypca (m3nku 6a30BOro ypoBHs B 11 Kacce OCYLLECTB/AETCS C
YUETOM COAEPXKATENbHbIX MEXMPeAMETHbIX CBA3EM C Kypcamu MaTemaTuKu,
oronorum, Xumnn, reorpanum 1 TeEXHONOr M.

Me>KnpeAMeTHbIE MOHATUA, CBA3AHHbIE C U3Y4YeHWEM MEeTO[O0B Hay4HOro
MO3HaHWA: SABMIEHWe, Hay4HbIA (haKT, runotesa, (U3MYeckas BeNMUMHA, 3aKOH,
Teopwsl, HabNtoAeHWe, IKCNEPUMEHT, MOAEIMPOBaHNe, MOAE/b, NU3MEPEHME.

MaTemaTwuKa: pelleHne CUCTEMbl YpPaBHEHWI, TPUrOHOMETPUYECKUE
(PYHKLUMN: CUHYC, KOCUHYC, TAHMEeHC, KOTAHMeHC, OCHOBHOE TPUrOHOMETPUYECKOe
TOX/JECTBO, BEKTOPbl U UX MPOEKUUN Ha OCUM KOOpAWHAT, CNOXEHWe BEeKTOpOB,
MPOU3BOAHbIE 3MIEMEHTAPHBLIX (YHKUMIA, NPU3HaKW MoJ06US TPeyronbHUKOB,
onpefeneHve nnowann nnocKnx uryp n oobeéma Ten.

Buonorus: anekTpuUYeckre SABMEHMS B XXMBOW npupoge, Konebate/bHble
ABWKEHUS B XXMBOW MPUPOAE, ONTUYECKNE ABMIEHUA B XXMBOW NpUpoge, LenCTBue
pafuaLnmn Ha XXMBble OpraHu3Mbl.

XUMusa: CTPOEHUe aTOMOB N MONIEKY/, KPUCTa/IINYECKas CTPYKTypa TBEPAbIX
TeNl, MeXaHu3Mbl 00pa3oBaHMs KPUCTA//IMYECKON PEeLUETKM, CreKTpasibHbIN
aHan3.



[eorpacmsi:  MarHUTHble MNOMAKOCA 3eMW, 3a1eXM  MarHUTHbIX  PYya,
(hOTOCbEMKA 3eMHOI NOBEPXHOCTN, NPefAcKa3aHne 3eMIETPSCEHNIA.

TexHonorua: JNUHUWA  3MeKTponepead, reHepaTtop MNepemMeHHOro TOKa,
aNeKTpoaBuraTenb, WHAYKUMOHHASA Medyb, pafap, PagvonpuéMHuK, Tenesmsop,
aHTeHHa, TeneoH, CBY-neyb, NPOEKUMOHHBIA arnnapat, BOIOKOHHAasA OMTUKa,
CO/HeYHasa bartapes.



NMNAHWPYEMBIE PE3YJIbTATbl OCBOEHWA TIPOTPAMMBI T10
PUN3NKE HA YPOBHE CPEAHEIO OBLWEIO OBPA3OBAHNA

OcBoeHMe yuyebHOro npeametra «®PusnKa» Ha YPOBHE CPEAHEro O0OLLEro
06pa3oBaHMsA (6a30Bblil YPOBEHb) AO/HKHO 06ECnevnTb AOCTUXKEHME CNefyroLmX
NMYHOCTHBbIX, METaNPeAMETHbIX 1 NPeAMETHbIX 06pa30BaTe/lbHbIX Pe3y/bTaToB.

NTMYHOCTHBbIE PE3Y/IbTATDI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMSI y4ebHOro npeameTa «dusnka» A0MKHbI
OTpaXaTb TFOTOBHOCTb W  CMOCOBHOCTb  0OY4arOLMXCH PYKOBOACTBOBATLCS
ChOPMMPOBAHHOM BHYTPEHHEW MNO3ULMEA NIMYHOCTU, CUCTEMOM LIEHHOCTHbIX
OpVeHTaUMiA,  MO3UTUBHBLIX  BHYTPEHHMX  YOEXAEHWA,  COOTBETCTBYHOLMX
TPaAMLMOHHBIM LIEHHOCTSM POCCUIACKOr0 O0OLLECTBa, PacLUMPEHNE XXU3HEHHOrO
onbiTa W OnblTa AeATeNIbHOCTM B MPOLECce peannsalmMm OCHOBHbIX HarpaBieHui
BOCMNUTATENbHOW AeATeNIbHOCTU, B TOM YKC/E B YacTu:

1) rpaXX4aHCKOro BOCNUTaHUS:

ChOPMMPOBAHHOCTb FPaXKAAHCKON MO3uLMKN 06y4HatoLLEerocsi Kak akTUBHOIO 1
OTBETCTBEHHOI 0 Y/leHa POCCUMINCKOro 0OLLECTBa;

NPUHATAE  TPAAWMUMOHHBLIX — OOLLEYENIOBEYECKMX — T'YMaHUCTUYECKUX U
AEMOKPATUYECKNX LIEHHOCTEN;

FOTOBHOCTb BECTWM COBMECTHYIO AeATEeNIbHOCTb B MHTEpecax rpaxAaHCKoro
06LyecTBa, y4acTBOBaTb B CaMOynpaB/ieHn B 06pa3oBaTe/ibHON opraHm3aumuy;

YMeHWe B3aMO/eiNCTBOBATb C COLMa/IbHbIMU MHCTUTYTaMU B COOTBETCTBUN C
NX PYHKUMSMA 1 Ha3HAYEHUEM;

FOTOBHOCTb K N'YMaHUTapHOW W BOMIOHTEPCKOM AeATENbHOCTH;

2) NaTPMOTUYECKOr0 BOCNMUTaHUSA:

ChOPMMPOBAHHOCTb POCCUIACKOM rpaXkaaHCKoiA NOEHTUYHOCTMU,
naTpuoTN3Ma;

LLEHHOCTHOE OTHOLUEHME K TOCYAapCTBEHHBbIM CMMBO/AM, [OCTVKEHUSIM
POCCUNCKMX YYEHBIX B 06/1aCTN (DU3UKM N TEXHUKN;

3) AYXOBHO-HPABCTBEHHOI0 BOCMUTAHUS:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBEAEHNS;

CMOCOOHOCTb OLEHMBATb CUTYaUMl0 UM MPUHUMATb OCO3HaHHbIE peLLeHus,
OPVEHTMPYACb Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbl U LEEHHOCTW, B TOM 4uCne B
[eATeIbHOCTU YUEHOr O;

0CO3HaHWe IMYHOr 0 BK/1aZa B MOCTPOEHME YCTOMUMBOr0O 6y ayLLEro;

4) 3CTETMYECKOro BOCMUTAHUS:

3CTETUYECKOE OTHOLLEHWNE K MUPY, BK/OYas 3CTETMKY HayYHOro TBOPYECTBa,
MPUCYLLErO (PU3NYECKON HayKE;



5) TPy40BOro BOCNUTaHUS:

MHTEpeC K pasnnyHbIM cdepaM NpoeccnoHabHOW AeATeNlbHOCTU, B TOM
YMCne CBSI3aHHbIM C (PU3NKOIN 1N TEXHUKOW, YMEHWE COBEpPLLIATb OCO3HAHHbIN BbIOOP
OyayLein npoteccmm 1 peann3oBbiBaTb COBCTBEHHbIE XKU3HEHHbIE NaHbl;

FOTOBHOCTb M CMOCOGHOCTL K 06pa30BaHMO U caMo0bpa3oBaHMIO B 061acTu
(hM3MKM Ha NPOTSXKEHNN BCEN XKN3HM;

6) 3KONOrMYecKoro BOCNUTaHMUSA:

CPOPMMPOBAHHOCTb 3KOJIOTMYECKOM  Ky/bTypbl, 0OCO3HaHWe r106a/bHOro
XapaKTepa 3K0M0rMyeckmx npobnem;

NaHMPOBaHNe N OCYLLECTB/IEHME AENCTBUI B OKPYXKatoLLein cpefe Ha OCHOBE
3HaHWS LeNei yCTOMYMBOrO Pa3BUTUS Ye/IOBEUECTBa;

paclUMpeHne OnbiTa [AesTeNIbHOCTM 3KOM0rMYeCcKo HanpaBfieHHOCTM Ha
OCHOBE VIMEIOLLMXCS 3HAHWUI MO (PU3UKE;

7) LEHHOCTN HAaY4YHOr0 NO3HaHWUSA:

CpOpPMMPOBAHHOCTb MMPOBO33PEHNS,, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUA (IN3NYECKOIA HAYKU;

OCO3HaHMEe LEHHOCTU Hay4yHOW [AesaTeNbHOCTW, FOTOBHOCTb B MpoLecce
N3yYeHNs  (M3NKM  OCYLLECTBAATb  MPOEKTHYH U MUCCNeAoBaTebCKyHo
[eATeNIbHOCTb MHAMBUAYAILHO W B Tpynne.

METATIPEOMETHbBIE PE3Y/IbTATbI

[Mo3HaBaTebHblE YHUBEPCA/IbHbIE YUeOHbIe 1eNCTBMUA
Ba3oBble nornyeckne AencTeus:
CaMOCTOATENIbHO  (DOPMY/NMPOBAaTL U aKTyannsmpoBaTb  Mpob6remy,
paccmaTpuBath €€ BCECTOPOHHE;
onpeaensitb LUENW [OeATeNbHOCTW, 3afaBaTb MNapamMeTpbl U KPUTEPUU KX

JOCTVOXKEHUA,
BbIB/IATb  3dKOHOMEPHOCTM W NPOTUBOPEYHNA B  pPacCMaTpuUBaeMbIX
Cbl/l3|/|‘-IeCKI/IX ABNEHUAX;

paspabatbiBaTb MfaH peLleHns NpPo6aeMbl C YYETOM aHanM3a MMEHLLMXCA
MaTepuanbHbIX 1 HeMaTepuaibHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B A€ATENLHOCTb, OLIEHNBATL COOTBETCTBME Pe3y/bTaToB
LLensiM, OLeHMBaTb PUCKM NOCNEACTBUI AeATENbHOCTHU;

KOOPAMHMPOBaTb W BLIMOMHATL  paboTy B YC/OBUSX — peasibHoro,
BMPTYabHOr0 1 KOMOMHMPOBAHHOIO B3aVIMOAENCTBUS;

pa3BMBaTb KPeaTVBHOE MbILLSIEHME NPW PELLEHNN XKN3HEHHbIX NPo6eMm.

Ba3oBble uccnefoBaTebCKme AeiCTBUSA:

BNafleTb Hay4yHON TEPMUHONOIMEN, K/OYEBLIMWU MOHATMSAMU U MeToAaMu

(hM3NYECKOW HayKMK;



BNafleTb HaBblKaMK Yy4eOHO-UCCNeL0BaTeNIbCKOM U NMPOEKTHOM AeATeNbHOCTM
B 06/1aCTN (h13MKK, CMOCOOGHOCTHIO N FOTOBHOCTBIO K CAMOCTOSATE/IbHOMY MOUCKY
METOAOB PELLEHNA 3aday (hM3NYECKOro COAepXXaHus, MPUMEHEHUIO Pa3/INYHbIX
METO/10B MO3HaHUS;

BNafeTb BUAaMW [AESTENbHOCTM MO MO/YYEHUIO HOBOFO 3HAHWUSA, €ro
MHTEpNpeTauun, MpeobpasoBaHN0 M MPUMEHEHUIO B Pas/INyHbIX  Y4YeOHbIX
CUTyaLUsIX, B TOM YMC/ie MPY CO3[aHNMN YYeOHbIX MPOEKTOB B 06/1aCTW (IU3NKM;

BbISIBNIATb  MPUYMHHO-CMEACTBEHHbIE CBA3W W aKTyaIM3MpoBaTb 3adaudy,
BblABUraTb FMMOTE3y eé PeLUeHns, HaxoAMTb aprymeHTbl A8 A0Ka3aTe/bCTBa
CBOVIX YTBEPXAEHWIA, 3a1aBaTb NapaMeTPbl N KPUTEPUMN PELLIEHNS;

aHaM3MpoBaTb MOMYYeHHble B XOJe PelleHVsl 3aJaun  Pe3ynbTaTbl,
KPUTUYECKM OLEHMBATb UX [OCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHUE B HOBbIX
YCNOBUSAX;

CTaBUTb W (POPMYNMpPoOBaTb COOCTBEHHbIE 3afayn B 06pa30BaTe/IbHOM
AeATeNbHOCTW, B TOM YKC/E NPU U3YYEHNN (DU3UKNA;

AaBaTb OLIEHKY HOBbIM CUTYyaLMsM, OLIEHMBATb MPUOOPETEHHbIN OMbIT;

YMETb MEPEHOCMTb 3HaHMS N0 (M3MKe B MNPaKTUYECKyl0 06/1acTb
XXU3HEAEATENbHOCTH;

YMEeTb MHTErpMpoBaTh 3HaHWS 13 Pa3HbIX NPeaMETHbIX 061acTe;

BblABUraTb HOBbIE WAEWN, NpednaraTb OPUrMHasIbHbIE MOAXOAb! U PELLEeHNS;

CTaBWUTb NPO6IEMbI 1 3aa4n, A0MYCKatoLLMe aflbTePHATUBHbIE PELLEHUS.

PaboTa ¢ uHthopmauuen:

BNafeTb HaBblKaMW MOAYYEHUS MHDOPMaLMM (DU3NYECKOTO COAEPXKaHUS K3
MCTOYHMKOB Pa3HbIX TWMOB, CAMOCTOSATENIbHO OCYLUECTBASTb MOWCK, aHaius,
cucTemMaTM3aUMIO M MHTEPNpeTaumio MHGOopMaUMn pasnnyHbIX BUAOB U (hopm
NpeacTaBneHns;

OLIeHMNBATb AOCTOBEPHOCTb MH(hOpMaLIMW;

NCNOMb30BaTb  CPeACcTBa  MH(OPMALUMOHHBIX M KOMMYHUKALMOHHBIX
TEXHOMOTNA B PELLEHUN KOTHUTUBHBIX, KOMMYHUKATMUBHbIX W OPraHn3aLoHHbIX
3aja4y C cobnogeHneM TpeboBaHWUA 3ProHOMUKK, TEXHUMKM Be30MacHOCTMH,
FUrMeHbl, PECYpPCcOCOEpeXKeHNs, MpPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
MH(OPMaLMOHHON 6e30MacHOCTY;

co3faBaTb TEKCTbl (PU3MYECKOr0 COAEPXKaHWUS B Pa3/NYHbIX hopmaTtax C
YYETOM HasHayeHus MHAopMaLU 1 LeNeBor ayauTopun, Bblorpas onTUMasbHYH
(hopmy NpeacTaBeHMs U BU3yanm3aLnn.

KOMMYHUMKaTUBHbIe YHUBePCa/ibHble yUebHble JelicTBUSA:
OCYLLECTB/NATL  OOLUEHWE Ha YpoKax (M3MKW U BO  BHE-YPOYHOI
NEeSTENbHOCTW;



pacno3HaBaTb  NPEANOCLUIKA  KOHQIMKTHLIX  CUTyaumii W CMAryatb
KOH(INKTbI;

pa3BEPHYTO W NOFMYHO M3NaraTb CBOK TOUKY 3PEHWA C MUCMOMb30BaHMEM
A3bIKOBbIX CPe/CTB;

NMOHUMATb U UCMNOMb30BaTb MPEMMYLLECTBA KOMaHAHOW U WUHAMBWUAYa/IbHOW
paboTbl;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX AEACTBUIA C YYETOM OOLLMX
MHTEPECOB M BO3MOXXHOCTEW KaXKAOro U/ieHa KOMNEKTUBA;

NPUHUMATbL  LUENM  COBMECTHOW  [eATeNIbHOCTW,  OpraHu3oBbIBaTb U
KOOPAMHMPOBaTb AENCTBUA MO €€ [OCTMDKEHMIO: COCTaBMsATb NaH AeNcTBUM,
pacnpefensitb ponM C YYETOM MHEHWIA Y4aCTHMKOB, 00CYXAaTb pe3ynbTaThbl
COBMECTHOW paboTbl;

OLIEHMBaTb KayeCTBO CBOEro BKMafa M KaXOOro y4yacTHMKA KOMaH[bl B
00LWKMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npefnaratb HOBbIE MPOEKTbI, OUEHMBATb MAEW C MO3ULUMA  HOBU3HbI,
OPUTMHANILHOCTN, MPaKTUYECKOW 3HAYNMOCTH;

OCYLLECTBNATb  MO3UTUBHOE CTpPATErMYecKOoe [MOBeAeHNe B  Pa3/INyHbIX
CUTYyauuax, NPOSIBNATL TBOPYECTBO N BOOOPaXKeHME, ObITb UHULMATUBHBIM.

PerynaTuBHble yHUBepcaibHble y4ebHble AeCTBUA
CamoopraHmnsauuns:

CaMOCTOATE/NIbHO OCYLLECTB/ATL MO3HaBaTe/IbHYHO AeATe/IbHOCTb B 06/1aCTy
(M3MKN ©  aCTPOHOMMUM, BbIABASATL MPO6/EMbI, CTaBUTb W (POPMYSIMPOBATb
COOCTBEHHbIe 3a4auu;

CaMOCTOATENIbHO COCTaBMATb MaH PeLUeHUss PacUETHbIX U Ka4yeCTBEHHbIX
3ajay, MnaH BbINO/HEHMS NPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCS PECYPCOB,
COBCTBEHHbIX BO3MOXHOCTEN W MPeLNOYTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTyauusM;

pacLLUMpATb paMKM y4ebHOro npeAmMeTa Ha OCHOBE JINYHbIX MPeLNOUTEHWIA;

fenaTb OCO3HaHHbIA BbIOOP, aprymMeHTMpoBaTb ero, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a PeLLEHMUE;

OLeHMBaTb NPUOBPETEHHBIN OMbIT;

Cnoco6CcTBOBaTh (DOPMUPOBAHMIO W MPOSBAEHUIO 3pyauUMM B 06/1aCcTy
(h3MKKM, MOCTOAHHO NOBbILLATL CBOM 06pa30BaTe/IbHbIN U KYNbTYPHbIA YPOBEHD.

CaMOKOHTPO/Ib, 3MOLMOHANIbHbIN UHTENNEKT:

[aBaTb OLEHKY HOBbIM CUTyauWsM, BHOCUTb KOPPEKTMBbI B AeATEe/IbHOCTb,
OLleHMBaTb COOTBETCTBUE PEe3Yy/bTaTOB LEeNAaM;

BfafeTb  HaBblkaMW  MO3HABaTe/IbHOW  peieKCUM  Kak  OCO3HaHWS
COBEepLUaEMbIX [EACTBMA W  MbICINTE/IbHBLIX MPOLIECCOB, WX pPe3y/bTaToB U
OCHOBaHWIA;



MCNO/b30BaTb MPUEMBI petieKCun ANS OLEHKU CUTyauun, BbiIbopa BEpHOro
peLLeHns;

YMeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO MPUHUMATL PELLEHUS MO WX
CHUKEHWIO;

NPUHMMaTb MOTMBBI W aprymeHTbl APYrMxX MpU aHasmse pe3ysbTaToB
[eATeNbHOCTY;

NPUHMMaTL Ce6$, MOHMMast CBOM HEOCTaTKM M JOCTOUHCTBA,

NPUHMMaTb MOTMBbI W aprymeHTbl APYrMX MpU aHanuse pesynbTaToB
[eATeNbHOCTY;

NMpU3HaBaTb CBOE NPaBo W1 MpaBo APYrnx Ha OLLUMOKM.

B npouecce AOCTUXEHUS NMYHOCTHbIX Pe3yNbTaTOB OCBOEHWUSI MPOrpaMMmbl
no (wm3nke ANA YPOBHSA CpeaHero o6buiero o6pasoBaHus Yy  00y4aroLLmMXCs
COBEpLLEHCTBYETCHA 3AMOLMOHATbHbIA VHTENNEKT, npeanonarakoLmii
ChOPMMPOBAHHOCTb:

CaMOCO3HaHWs, BK/IHOHAOLLLEr0 COCOOHOCTb NOHMMATb CBOE 3MOLIMOHANbHOE
COCTOSIHWe, BUAETb HanpasneHUs pasBUTUS COOCTBEHHOM 3MOLIMOHa/IbHON CHeEpbI,
ObITb YBEPEHHbIM B Cebe;

CaMOperynMpoBaHns, BK/IHOYatOLWEro CamMOKOHTPO/b, YMeHWe NpUHUMaTb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHWe, CMOCOOHOCTb  afanTMpoBaTbCA K
3AMOLMOHA/IbHLIM U3MEHEHWAM U NPOABNATL TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHE MOTMBaL MK, BKIOYAKOLLEA CTPEM/IEHME K AOCTUXKEHWNIO Lie/IN 1
ycrexy, ONTUMMU3M, WMHUUMATMBHOCTb, YMEHMe [eiCcTBOBaTb UCXOA4A W3 CBOMX
BO3MOXHOCTEW;

3MMNaTUK, BKKOYAOLLEN CMOCOOHOCTb NOHMMATb 3MOLIMOHANIbHOE COCTOSHME
APYTUX, Y4YuTbiBaTb €ro NPV  OCYLIEeCTBNeHWM OOLLEHMs, CMNoCcOBHOCTL K
COYYBCTBWIO U COMEPEXNBAHWIO;

COLMa/IbHbIX HABbIKOB, BK/THOHAOLLMX CMOCOOHOCTL BbICTPaMBaTb OTHOLLEHWS
C APYrMMU NHOAbMU, 3a60TUTLCS, NPOABNATL UHTEPEC M pa3peLlaTb KOH(INKTbI.

MPEAMETHbIE PE3Y/IbTATDI

K koHUy o06yuyeHuns B 10 knacce npeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [0/MKHbI OTPaXKaTb CPOPMMPOBAHHOCTb Y 00YYatOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax pofb M MEecTo (PM3MKM B (HOPMMPOBaHUM
COBPEMEHHOM Hay4HOW KapTWHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKU U
TEXHONOIMIA, B NPAKTUYECKON AeATENbHOCTU NHOAEN;

YUUTbIBaTb FpaHuLbl MPUMEHEHWUS U3YYeHHbIX (U3NYECKUX MOAENei:
MaTepuasibHas ToUKa, MHepLmabHas cucTeMa OTCUéTa, abCoNOTHO TBEPLOE Teso,
naeabHbIN ra3, MOAENN CTPOEHUS rasos, XXNAKOCTEN N TBEPAbIX TeN, TOYEYHbIN
3NEKTPUYECKINIA 3apsd MpY peLleHnn PU3NYECKIX 3aay;



pacno3HaBaTb (hm3nyeckme ABneHns (MpoLecchl) U 0OBACHATbL MX HA OCHOBE
3aKOHOB MeXaHVKW, MOJEKY/SPHO-KUHETUYECKON Teopun CTPOEHUS BeLLecTBa U
3NeKTPOAMHAMMKKN:  pPaBHOMEPHOE M PaBHOYCKOPEHHOE  MPAMOMMHERHOe
[BWKEHNe, CBOOOAHOE MafeHWe Tes, [ABWKEHME MO OKPYXXHOCTM, WHepuus,
B3aMMOZeCcTBMe Ten, Anddy3mns, 6POYHOBCKOE ABMXKEHME, CTPOEHMUE XMUAKOCTEN
N TBEPABIX TeN, N3MeHeHNe 06bEMaA TeN Npu HarpeBaHUn (OXNaXAEHNU), TENNIOBOE
paBHOBecKe, McMnapeHne, KOHAeHcauus, NNaBfeHUE, KPUCTan3auns, KUMeHue,
BNaXKHOCTb BO3[yXa, NOBbLILLEHWE [aB/IeHMA rasa npu ero HarpesaHU B 3aKPbITOM
cocyfe, CBA3b MeXAy MapameTpamMy COCTOSHMA Trasa B M30MnpoLeccax,
ANeKTpU3aLnsa Tes, B3aMMOENCTBIE 3apsA0B;

OMuCbIBaTb MEXaHW4YeCcKoe ABWXEHWE, UCMNONb3ysa (PU3NYECKME BENUUUHDI:
KoopAuHata, nyTb, MNepemMelleHne, CKOPOCTb, YCKOpeHWe, Macca Tena, Cwna,
UMNYNbC Tena, KUHeTUYecKkasd 3Heprus, NOTeHLMaNbHaA 3Heprusa, MexaHuyeckas
paboTa, MexaHW4yeckas MOLWHOCTb; MpPW  OMNMCaHUM NPaBW/bHO TPaKTOBaTb
(PM3NYECKMI CMbBICT UCMONb3YEMbIX BE/IMYMH, WX 0603HAYeHUS W edUHULBbI,
Haxo4nTb (hOPMY/bl, CBA3bIBAKOLIME LAHHYHO (PU3NYECKYIO BESIMYUHY C APYTrMU
Be/INYMHaMU,

OMnCbIBaTb M3Y4YeHHbIE Ter/0Bble CBOWCTBA TeN W Ten/oBble SBMNEHWUS,
NCMOMb3yA (PU3MYEeCKMe BeNMUMHLI: [aBfeHWe rasa, Temnepartypa, CpeaHsAs
KWHETMYECKasA 3Heprusa XaoTUUecKoro [ABWKEHWA MOMeKysn, cpefHekBazpaTuyHas
CKOPOCTb MOMeKY/, KONNYeCTBO TensoTbl, BHYTPEHHAA 3Heprusa, pabota rasa,
KO3(h(pMUMEHT MOMe3HOro AeWCTBUS TernioBOro [Asurartensd; npu  OnucaHuu
MPaBW/IbHO TPaKTOBaTb (JM3NYECKMIA CMbIC/T  WUCMOMb3YEMbIX BEIMYMH, WX
0603HayYeHMss W eAVMHUUbI, HaxoAMTb  (JOpPMysibl, CBA3bIBAKOLWIME  AAHHYHO
(PM3MYECKYHO BE/IMUYNHY C APYTUMU BEIMUNHAM,

OMMCbIBaTb U3YYeHHbIe 3/IEKTPUYECKME CBOMCTBA BELLECTBA M 3/IEKTPUYECKMe
ABNeHns (Npouecchl), NUCMoNb3ys (U3NYECKMe BeNIMUMHbI: 3NEKTPUYECKMIA 3apaf,
3N1eKTPUYECKOE MoMe, HaNPSXKEHHOCTb MoNA, NOTEHLMaN, PasHOCTbL NOTEHLMAO0B;
Npy  ONUCaHUM NpPaBUIbHO TPaKTOBaTb (YM3UYECKMIA CMbIC/T UCMO/b3YEMbIX
BE/IMUMH, UX 0003HaYeHUS W efUHWLbI; YKasblBaTb (POPMY/ibl, CBS3blBaOLLMe
[AaHHYI0 (PU3NYECKYHO BEIMUMHY C APYTUMW BENYNHAMU;

aHam3npoBatb (PU3MYecKre NPOLECChl U ABMEHUA, UCMOMb3YS (M3NYecKue
3aKOHbI 1 MpUHUMNBI: 3aKOH BceMUpHOro taroteHus, |, Il u 11l 3akoHbl HbOTOHa,
3aKOH COXPaHeHWA MeXaHW4YeCKOM 3Heprun, 3aKOH COXPaHeHWs WMMNynbCa,
NPUHLUMN Cynepnosnuuumn cui, NPUHLMN pPaBHONPaBUA WHEPLUaIbHbIX CUCTEM
OTCYETA, MOMEKYNAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BeLLecTBa, ras3oBble
3aKOHbl, CBA3b CpefHel KMHETUYECKOW 3Hepruv Tena0BOro ABUMXKEHUS MOJSIEKYN C
abCoNOTHON TemnepaTypoid, NepBbli 3aKOH TEPMOAMHAMUKK, 3aKOH COXPaHeHUs
3N1eKTPNYECKOro 3apsaga, 3akoH KynoHa, npu 3TOM  pas3ivyaTb  C/I0BECHYHO



(hOpMY/IMPOBKY 3aKOHa, ero Marematuyeckoe BblpaXKeHue M ycnoBus (rpaHuLbl,
061acTn) NPUMEHNMOCTU;

OObACHSATb  OCHOBHbIE  MPUHUMMbLI  AEACTBMS  MaluH, MNpPU6opoB W
TEXHUYECKMX YCTPOMCTB; pasnnyatb YCnoBus Mx 6e30macHOro Mcrosib30BaHuA B
MOBCeAHEBHOM YXXN3HU;

BbIMO/HATbL 3KCMEPUMEHTbI MO  WCCNEA0BaHNIO  (PU3NYECKUX SBNEHUNA U
MPOLECCOB C WCMO/Mb30BaHWEM MPSIMbIX UM KOCBEHHbIX W3MEPEHWIA, NpU 3TOM
(hopmynmpoBaTb npobnemy/3afgadyy U rUNoTesy Y4yebHOro 3KCMEPUMEHTA,
cobupaTb YCTAHOBKY M3 MPeL/IOKEHHOr0 060pyA0BaHWsA, NPOBOAUTL OMbIT Y
(hopmynMpoBaTh BbIBOAbI;

OCYLLECTBMATb MPSMble M KOCBEHHbIE N3MEPEHNS PU3NYECKUX BENNYNH, MPU
3TOM BbIGUPaTb ONTUMA/IbHbIA CrOCO6 W3MEPEHUS U UCMOMb30BaTh M3BECTHbIE
METO/bl OLIEHKM NOrPeLUHOCTEN N3MEPEHNI;

nccnefoBatb  3aBUCUMOCTM  MeXZY  (DM3NYECKUMU  BeIMYMHAMKM  C
MCMOMb30BaHMEM MPSMbIX WM3MEPEHWA, NPXU 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
(puKcupoBaTtb pe3ynbTaTbl MOYYEHHOW 3aBUCUMOCTU (DU3MYECKUX BE/IUYMH B
BuAe Tabnumy, 1 rpatkos, fenatb BbIBOAbI MO pe3y/ibTataM UCCef0BaHS;

cobnogatb npasuia 6e3onacHoro Tpyga npv NpoBefeHUN UCCNefoBaHWin B
pamKax Y4yebHOro 3KcrepuMeHTa, Y4ebHO-MCCeA0BaTe/IbCKOM W MPOEKTHOM
[eATEeNbHOCTU C MCMOMb30BaHUEM WM3MEPUTE/TbHbIX YCTPOWCTB M N1abopaToOpHOro
0bopyaoBaHus;

pelwarb pacyéTHble 3afjaynM C ABHO 3afaHHON (PM3NYECKOW MOAENbHO,
NCNOMb3ya (IM3NYECKME 3aKOHbI M NPUHLUMMBI, HA OCHOBE aHa/n3a YC/oBUA 3a4aum
BbIOMPaTb (PU3NYECKYHD MOENb, BblAENATb (U3NYECKME BENNUMHBI U (DOPMYIIbI,
HeobXxoauMble AN €€ peLleHus, MPOBOAMTL PacyéTbl MU OLeHMBATb PeaslbHOCTb
MOlYYEHHOr 0 3HaYeHNA (PU3NYECKOWN BENNUNHDI;

peLlaTb KayeCTBEHHbIE 3aa4: BbICTpamMBaTh JIOrMYECKN HEMPOTMBOPEUMBYIO
LIENOYKY PacCy>KAEeHWUIA C OrMopoi Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU 1
(hn3nyecKue ABNEHNS;

MCMonb3oBaTb  MpPU peleHnun  y4yebHbIX  334a4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHONOTNWU ANS MOUCKA, CTPYKTYPUPOBAHUA, UHTEprpeTauum
N NpeacTaBneHns Yy4ebHON 1 HayYHO-NOMYSPHON MHopMaLMK, NOMYYeHHOR K3
Pa3INYHbIX UCTOUYHMKOB, KPUTUYECKM aHAIM3MPOBATL NOMyYaeMyto NHPOPMALUIO;

NMPUBOANTL MPUMEpPbI BKIaAa POCCUNCKUX M 3apyOeXKHbIX YUYEHbIX-(N3MKOB B
pa3BMUTME HayKW, OOBLACHEHME MPOLIECCOB OKPYXaloWwero mupa, B passutue
TEXHUKMN U TEXHOOTUIA;

MCMOMb30BaTh TEOPETUYECKME 3HAHUS MO (DM3MKE B MOBCEAHEBHOW >KU3HU
AN obecneyeHns 6e30MacHOCTU NpU obpaLLeHnn ¢ nprubopamm 1 TEXHUYECKMMMU



YCTpOWCTBaMU, 418 COXPaHEHUS 340POBbSA U COONIOAEHUS HOPM 3KO0MMYeCKoro
NoBeAeHNSA B OKPY>KatoLLein cpee;

paboTatb B rpynmne C BbINONHEHWEM Pa3INYHbIX COLMAbHBLIX PONEN,
NnaHWpoBatb pPaboTy rpynnbl, PauuoHaIbHO pacnpefensaTb 00643aHHOCTM U
NNaHMpoBaThb AeATeNlbHOCTb B HECTaHAAPTHbLIX CUTyaumsaX, afleKBaTHO OLleHMBaTb
BKNaf K&X0ro M3 y4aCTHMKOB rPpynnbl B PeLleHne paccmaTpuBaeMoil npobiemsl.

K KoHuy o6ydyeHus B 11 knacce npefAMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [LO/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTL Y 00YYatOLLMXCA YMEHWIA:

[AEMOHCTPUPOBaTL Ha MNpuMepax pofib U MecTo (U3NKU B (hOpMMUPOBaHUN
COBPEMEHHOM Hay4YHOW KapTWHblI MWUPa, B PasBUTUM COBPEMEHHON TEXHWKN W
TEXHONOIWIA, B MPaKTUYECKON [esTeNbHOCTU NtOAeN, LENOCTHOCTh U eAMHCTBO
(h13MYeCKOM KapTUHbI MUPA;

YUMTbIBATb TPaHULbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOAENEN:
TOYEYHbIV 3NeKTPUYECKNI 3apsAg, lyY CBETa, TOYEYUHbIA MCTOUYHUK CBETa, ALepHas
MOAEe/lb aTOMa, HYK/IOHHast MOfeNb aTOMHOro sapa Mpu pelleHnn (r3nYecKnx
3afau;

pacnosHaBaTb (hm3nyeckre ABneHns (NPoLecchl) U 06BACHATL UX Ha OCHOBE
3aKOHOB 3/IEKTPOANHAMUKM N KBAHTOBOW (PU3UKW: 3N1eKTprYecKas NnpoBOANMOCTD,
TennoBoe, CBETOBOE, XMMMYECKOe, MarHWTHOe [eNCTBMA TOKa, B3aMMOLENCTBME
MarHWTOB, 3/IEKTPOMArHUTHas WHAOYKUMSA, [OeWACTBUME MarHUTHOro Mofs  Ha
MPOBOAHMK C TOKOM M ABWXYLLMIACA 3apsd, 3/1eKTPOMarHUTHble Ko/iebaHus 1
BOJIHbI, MPAMO/IMHENHOE pPacnpoCTpPaHeHUe CBETa, OTPaXeHWe, MpPenoMIIEHME,
NUHTEp(epeHUMs,  AUdpakuus U1 nonsapusauus  CBeTa, [AUCMEpPCUs  CBETA,
(hoTo3aneKTpUYecKnin apdekT (hoToapdeKT), CBETOBOE AaB/eHME, BO3HUKHOBEHMWE
NMHENYaToro CrekTpa artoma BOAOPOAA, €eCTeCTBeHHas W WCKYCCTBEHHas
pPaanoaKTUBHOCTD;

OMnCbIBaTb M3Y4YeHHble CBOWCTBA BellecTBa (9M1EKTPUYECKME, MarHUTHbIE,
OMTUYECKME,  3MEKTPUYECKYD  MPOBOAMMOCTb  pas3/IMYHbIX  cpel) W
3NEKTPOMarHuTHble SBNeHUs (MPOLECChbl), UCMOMb3ys (U3NYECKNEe BeNNUYMHLI:
ANEKTPUYECKNIA 3apsf, Cua TOKa, 3MeKTPUYECKOe HanpshKeHue, 3eKTPUYecKoe
CONPOTUB/EHME, Pa3HOCTb MOTEHLMAN0B, 3NEKTPOABVKYLLAA CUMa, paboTa TOKa,
WHAYKUMA MarHuTHOro nons, cuna Awmnepa, cvuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, 3HEpPrus 3M1eKTPUYeCKOro M MarHWTHOro Mosiei, nepuog M 4actoTa
KonebaHmMin B KofebaTeNlbHOM KOHTYpe, 3apsf W cuna Toka B npouecce
rapMOHMYECKNX  3MeKTPOMarHUTHbIX KO/iebaHuin, (POKYCHOe pacCTosHue W
ONTUYECKasi CuNa NNH3bI, MPW OMUCaHWM MpPaBUIbHO TPaKTOBaTb (IM3NYECKUIA
CMbIC/T UCMOMb3YEMbIX BENNYUH, KX 0003HAYEHUS W efAUHWLbI, YKa3blBaTb
(hopmyfibl,  CBSi3blBalOWME  AaHHYIO  (IU3NYECKYHD  BEIMUMHY € ApYTUMMWA
BeIMYNHAMU;



OMuCbiBaTb M3yYeHHble KBAHTOBble fABfIEHWA W MPOLECChl, WCMONb3yA
(hpM3nYecKmne BeNNYMHBLI: CKOPOCTb 3/IEKTPOMArHUTHLIX BOJH, [A/IMHA BOMHbI Y
yacToTa CBeTa, 3Heprus 1 umMnynsc POToHa, Nepuos nosypacnaga, IHeprua ceAU
aTOMHbIX S4ep, MNpPU OnucaHWM MNPaBUIbHO TPaKTOBaTb (U3NYECKUIA CMbICH
MCMOJMb3YEMbIX BEMIMYUH, MX 0003HaYeHWA M eAuMHUUbI, YKasbiBaTb (OPMY/ibl,
CBA3bIBAKOWME [AaHHYHO (PM3MYECKYH0 BEINYMHY C  APYTMMU  BeIMYMHAMMU,
BbIUMCNIATb 3HAYEHNE PU3NYECKOW BEIMYNHDI;

aHanm3npoBatb (PU3MYECKMe NPOLECChl U ABMIEHUA, UCMOMb3Ys (M3NYecKue
3aKOHbI 1 NpUHUMNbI: 3aKOH OMa, 3aKOHbl MOC/e[0BaTeIbHOrO 1 napasine/ibHoro
COeiHEHNA MNPOBOAHWMKOB, 3aKOH JKoyns-JleHua, 3aKOH 3/1eKTPOMarHUTHOW
VHAYKUMW, 3aKOH NPSMO/MHENHOrO pacnpoCcTpaHeHusi CBeTa, 3aKOHbl OTpaXKeHMs
CBeTa, 3aKOHbl MPENIOMIEHNS CBETa, YpaBHeHME JiHLWTeWHa Ana oToaddekTa,
3aKOH COXpaHeHWA 3Heprun, 3aKOH COXPaHeHWUs UMMNYyNbca, 3aKOH COXPaHeHWs
3M1IEKTPUYECKOro 3apsfa, 3aKOH COXpaHeHWs MaccoBOro 4yucna, noctynartbl bopa,
3aKOH pajmoakTMBHOIO pacnaga, npyv 3TOM pasnyaTtb C/I0BECHYH (DOPMY/IMPOBKY
3aKOHa, €ero MaTeMaTU4yeckoe BbIpaXeHUe W YCcnoBus (rpaHuubl, 061acTn)
MPUMEHUMOCTU;

onpefenaTb HamnpasieHVe BEKTOPa UHAYKUUU MarHUTHOMO Mons NPoOBOAHMKA
C TOKOM, cunbl AMnepa v cusbl JlIopeHua;

CTPOMUTb W OMUCbIBATb M300paXKeHWe, CO34aBaeMoe TMJIOCKUM  3epKasioM,
TOHKOW NNH30MA;

BbINOMHATL 3KCMEPUMEHTbl MO  WCCMEeA0BaHUIO  (IM3NYECKUX SBNEHUNA U
MPOLECCOB C MCMO/Mb30BaHWEM MPSAMbIX UM KOCBEHHbIX W3MEPEHWA: MNpW 3TOM
(hopmynupoBaTb MNpobriemy/3afadyy M runotesy  y4yebGHOro  3KCMepUMEHTa,
cobupartb YCTAHOBKY W3 MpeasoXXeHHOro 060pyLoBaHWA, MPOBOAUTL OMbIT Y
(hopMynIMpOBaTh BbIBOAbI;

OCYLLECTBNATb MPSAMbIE U KOCBEHHbIE U3MEPEeHUst (DU3NYECKNX BEIMUYUH, MpU
3TOM BbIOMpPaTb ONTUMa/IbHBIA CNOCO6 M3MEPEHUS W UCMO/b30BaTb WM3BECTHbIE
METO/bl OLIEHKM MOTrPELUHOCTEN N3MEPEHNI;

MCCNnefoBaTb 3aBMCUMOCTM  (PU3UYECKUX BEIMYMH C  UCMONb30BaHWEM
MNPAMbIX U3MEPEHWUIA: MpPW 3TOM KOHCTPYMPOBaTb YCTAHOBKY, (PMKCMPOBaTb
pe3ynbTaTbl MOMYYEHHOW 3aBUCUMOCTM (DM3NYECKMX BENNYMH B BUAE Tabnmy K
rpatvKoB, fenatb BbIBOAbI MO pe3yibTataM UCCNefoBaHus;

cobnogatb npasuia 6e3onacHoro Tpyga npv NpoBefeHUN UCCNefoBaHWin B
pamKax Y4yebHOro 3KCrepuvMeHTa, Y4ebHO-MCCe0BaTe/IbCKOM W MPOEKTHON
[eATeNIbHOCTU C MCMO/b30BaHMEM M3MEPUTESbHbLIX YCTPOWCTB U NabopaTopHOro
0bopyaoBaHus;

pelwaTtb pacyéTHble 3afjaynM C ABHO 33AaHHON (PM3NYECKOW MOfESbHo,
NCMOb3yA (PM3NYECKmMe 3aKOHbI 1 MPUHLUMMBI, HA OCHOBE aHa/13a YCN0BUA 334a4n



BblOMpaTb (DM3NYECKYH) MOAENb, BbIAENSATb (U3NYECKME BENUMHBI 1 (HOPMYIbI,
HeoOXo4uMble ANA €€ PeLUeHus, MPOBOAUTbL PACUETbl U OLIEHMBATb PEA/IbHOCTb
MOMYYEeHHOr0 3HaUYeHNs (PU3NYECKOI BENNUMHDI;

peLlaTb KauecTBEHHble 3aaul: BbICTPaMBaTb IOMMYECKN HEMPOTUBOPEUMBYHO
LLeNnoYKy pacCy>eHWUii C Onopoil Ha M3yuyeHHble 3aKOHbl, 3aKOHOMEPHOCTU I
(hr3nyeckme SBNEHNS;

NCMOMb30BaTb  MPU  PELeHWM  YYyeOHbIX  3adad  COBPEMEHHbIe
MH(OPMALMOHHbIE TEXHOMOMUM ANS MOUCKA, CTPYKTYPUPOBaHMA, MHTEpMpeTauum
M NPeACTaBNeHNst YYeBHOW U Hay4yHO-NONYNSPHON MHKOPMaLMK, NOMYyYeHHON 13
Pa3/INYHBIX UCTOYHWKOB, KPUTUYECKM aHaIM31POBAaTb NOMYyYaeMyto MHDOPMaLUIO;

0ObACHATb MPUHUMNbLI  AEACTBMS  MalUMH, MPMOBOPOB U TEXHUYECKMX
YCTPOICTB, pa3nyaTth YCoBKs X 6€30MacHOro 1CMob30BaHMS B MNOBCEAHEBHOM
XKUHU;

NPMBOANTL NPUMEPbI BKNAa POCCUINCKMX 1 3apy6eXHbIX YUEHBIX-PU3NKOB B
PasBUTUE HAyKW, B OOBACHEHME MPOLECCOB OKPYXAIOLEro Mupa, B pasBUTUE
TEXHUKMN U TEXHONOT WA

MCMONb30BaTh TEOPETUYECKME 3HAHWUS MO (PU3UKE B MOBCEAHEBHON XXU3HM
Ans obecneyeHyst 6e30MacHOCTY NPy 06paLLeHn ¢ NPUGopPaMmn 1 TEXHUYECKUMU
YCTPOICTBaMU, AN COXPaHEHUS 3[0POBbs 1 COOMOAEHNS HOPM 3KOMOMMYECKOro
MOBeJeHNsI B OKPYXKaloLLei cpeae;

paboTaTb B rpynmne C BbIMOMHEHNEM Pa3NIMYHbIX COUMAbHBIX PONeN,
NnaHWpoBaTb pPaboTy rpynnbl, paLUMOHa/IbHO pacnpeaensTb 006S3aHHOCTU W
NNaHMPOBaTb AesTeNbHOCTb B HECTAHAAPTHbIX CUTYaLWsX, aAeKBaTHO OLeHMBAThb
BKNaf, KaX/0ro 13 y4aCTHUKOB rpynMbl B PELLEHNE pacCMaTpMBaeMoii Npobiembl.



TEMATUYECKOE NMNJTAHNPOBAHWE
10 KNACC

KonnyecTtBo 4acoB

HanmeHoBaHMe pasfenoB N Tem
nporpaMmmbi Bcero

Ne n/n

Pasgen 1. PUNSNKA N METOAbl HAYYHOI O NO3HAHUA

11 dusnkKa n MeToabl HAYYHOro No3HaHMA 2

MToro no pasgeny 2

Pasgen 2. MEXAHUKA

2.1 KunHematnka S
2.2 AvHamuKa 7
2.3 3aKOHbI COXpPaHeHNa B MeXaHuKe 6

MToro no pasgeny 18

Pasgen 3. MOJIEKYJTAPHAA ®N3NKA N TEPMOANHAMWKA

31 OCHOBbI MO/IEKY IAPHO-KNHETNYECKO 9
' Teopum

3.2 OcCHOBbI TEPMOANHAMUKMN 10

23 ArperaTHble COCTOSIHWS BeLLeCTBa.
' da30Bble Nepexofbl

KOHTpO/bHbIE
paboTbl

lNMpakTnyeckue
paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypchbl

bnénuoteka LOK
https://rn.edsoo.ru/7f41bf72

Bbnénuoteka LLOK
https://rn.edsoo.ru/7f41bf72

Bbnénunoteka LLOK
https://rn.edsoo.ru/7f41bf72

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41bf72

Bbnénuoteka LOK
https://rn.edsoo.ru/7f41bf72

Bbnénunoteka LOK
https://rn.edsoo.ru/7f41bf72

Bbnénuoteka LLOK
https://rn.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
https://m.edsoo.ru/7f41bf72

MToro no pasgeny

Pasgen 4. SNEKTPOANHAMUMKA
4.1 dneKTpocTaTuka

42 IMoCTOAHHbI 3/IEKTPUYUYECKMIA TOK. TOKM B
' pasNUHbIX cpeaax

MToro no pasgeny
PesepBHOe Bpems

OBLLEE KOJTMYECTBO YACOB IO NPOrPAMME

24

10

12

22

68

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

Bbnénunoteka LOK
https://rn.edsoo.ru/7f41bf72


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

11 KNNTACC

HanmeHoBaHWe pa3fenoB v Tem
nporpaMmmsil

Ne n/n

Pasgen 1. S/IEKTPOAVNHAMUWKA

MarHuTHoe none. dNeKTPOMarHnTHas
NHAYKUUS

11

MToro no pasgeny

Pasgen 2. KOJIEBAHUA N BOJ1HbI

MexaHunyecKune N 3NeKTPOMarHUTHbIe

2.1
KosebaHus
59 MexaHU4YecKune 1 3NeKTPOMarHUTHbIE
' BOJTHbI
2.3 OonTnka

MToro no pasgeny

KonnyecTtBO 4acoB

Bcero
f paboTbl paboTbl

1 1

1

10 3

24

Pasgen 3. OCHOBbI CMELMANTBHOW TEOPUM OTHOCUTEJ/IbHOCTU

OCHOBBbI cneymanbHoON Teopum
OTHOCUTE/TbHOCTY

3.1
MToro no pasgeny
Pasgen 4. KBAHTOBAA ®UN3NKA
4.1 3eMeHTbl KBAaHTOBOW ONTUKN

4.2 CTpoeHune atoma

4 1

KOHTpo/nibHble  [MpakKTuyecKue

ONEeKTPOHHbIe

(unposble)
obpasoBaTesibHble

pecypcbl

Bnénunoteka LOK
https://rn.edsoo.ru/7f41c97c

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f41c97c

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f41c97c

Bnbnunoteka LOK
https://rn.edsoo.ru/7f41c97c

Bubnnorteka LJIOK
https://rn.edsoo.ru/7f41c97c

Bubnnoteka LJOK
https://rn.edsoo.ru/7f41c97c

Bubnnoteka LJIOK


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

4.3 ATOMHOE A4p0

WToro no pasgeny

15

Pasgen 5. 9JIEMEHTbI ACTPOHOMWN N1 ACTPOPUNINKIN

5.1 SNeMeHTbl aCTPOHOMMUM U acTPOPU3UKK
NToro no pasgeny
Pa3gen 6. OBOBLAKOLWEE NMOBTOPEHUE
6.1 O6obuiatowee NOBTOPeHME
NToro no pasgeny

PesepBHOe Bpems

OBLWEE KOJTMYECTBO YHACOB 110 NPOIrPAMME

7

68

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

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f41c97c

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f41c97c

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f41c97c


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

MOYPOYHOE NNAHNPOBAHNE

10 KNACC
No
i Tema ypoka

Pu3snkKa — Hayka o0 npupoge.
HayuHble MeTOAbl NO3HaHUA
OKpY>KatoLLero Mmupa

Ponb 1 mecTo hM3nkKu B
hopMMpOBaHMN COBPEMEHHOM
Hay4yHOW KapTWHbI MUpa, B
NpaKTMYecKoi AesaTeNbHOCTY M0Ae

MexaHun4yecKoe [BMKEHME.
OTHOCUTENBHOCTb MEXAHUYECKOT0
OBWXKeHUSA. MepemeLleHne, CKOPOCTb,
YCKOpEeHMe

PaBHOMepHOE NPSAMONINHERHOe
LOBUXEHUe

PaBHOYyCKOpeHHOE NPAMOUHeHoe
ABVXXEHME

CBobogHoe nNajeHne. YCKopeHue
CB0O60OAHOr0 NajeHns
KpuBonnHeiiHOe ABUXEHNE.
[BrxeHne maTepmanbHON TOUKK NO
OKPY>KHOCTH

KonnyecTtBo 4acoB

Bcero

KOHTpONbHbIE
paboTbl

MNpaKTnyeckmne
paboThbl

Jarta

N3yyeHns

ONEKTPOHHbIE

umppoBble
obpasoBaTe/fibHble

pecypcbl

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c32e2

Bubnnoteka LJIOK
https://m.edsoo.ru/ffOc33e6

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0c3508

Bubnnoteka LJOK
https//m.edsoo.ru/ff0c3620

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c372e

Bubnnoteka LJOK
https//m.edsoo.ru/ff0c39cc

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0c3ada

Bubnnoteka LJOK


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

10

1

12

13

14

15

16

MPpUHLMN OTHOCUTENbHOCTU ["anunes.
VHepumanbHble CUCTEMbI OTCYETA.
MepBblii 3aKOH HbOTOHA

Macca Ttena. Cvna. MNMpuHuymn
cynepnosuyuu cun. BTopoii 3aKoH
Hbl0TOHa 41a MaTepuanbHON TOUKNK

TpeTunii 3aKOH HblOTOHA Ans
MaTepuasnibHbIX TOYeK

3aKOoH BCEMUPHOTOo TAroteHna. Cuna
TsKkecTu. NepBasd KocMuyeckas
CKOPOCTb

Cwuna ynpyroctun. 3akoH 'yka. Bec
Tena

Cuna TpeHns. KoahuumneHT TpeHus.
Cwuna conpoTUBAEHUS MPU ABUXKEHNUN
Tena B XXUAKOCTU UNK rase

MocTynaTtenbHOe 1 BpawlatesibHoe
ABVKeHMe abCoNTHO TBEPAOro Tena.
MomeHT cunbl. I1e4o cunbl. Ycnosusa
paBHOBecuA TBEPLOro Tena

MMnynbc MaTepuanbHOM TOUKM,
CUCTEMbI MaTepuasibHbIX TOYEK.
MMnynbe cunbl. 3aKOH COXpaHeHs
nmnynbca. PeakTUBHOE BUXEHMNE

PaboTa 1 MOLHOCTb CUSbI.
KnHeTnueckas sHeprua marepmasibHomn"
TOYKN. Teopema 06 M3MEHEHUN
KNUHETUYECKOR" 3Heprmnm

https://m.edsoo.ru/ff0c3be8

Bubnnorteka LJOK
https://m.edsoo.ru/ff0c3be8

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

Bubnnoteka LJIOK
https://m.edsoo.ru/ffoc3d00

Bubnnoteka LJOK
https://m.edsoo.ru/ffOc3e18

Bubnnoteka LJIOK
https://m.edsoo.ru/ffOc3f76

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0c41a6

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0c43d6

Bubnunoteka LLOK
https//m.edsoo.ru/ff0c4502


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
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

23

lMoTeHuManbHasa sHeprus.
MoTeHUManbHasa aHepPrusa ynpyro
AethOpMUPOBAHHOM MPY>XUHBbI.
MoTeHUManbHasn aHeprus Tena B6an3N
NMOBepPXHOCTU 3emMn

MoTeHUMasIbHble N HEMOTeHUMA/bHbIE
cunbl. CBA3b paboThl
HenoTeHUMaNbHbIX CU C U3MEHEHWEM
MeXaHMNYEeCKOI IHEPT UM CUCTEMBI TEN.
3aKOH COXpaHeHUss MexaHWYecKoW
3Heprum

Na6opaTopHas paboTa
«MccnefoBaHue cBA3M paboTbl CUAbI C
N3MEHEHNEM MeXaHUYeCKOWN 3Heprnm
Tesla Ha NPUMepe PacTsHKEHMS
PEe3NHOBOI 0 XryTa»

KoHTponbHasa paboTa no Teme
«KnHemaTunka. JMHamnka. 3aKoHbl
COXPaHEHUS B MEXaHUKe»

OCHOBHbIE MOJIOXXEHUA MOJIEKYIAPHO-
KWHEeTMYeCKol Teopun. BpoyHoBCKoe
ABVXKeHMe. Qnddysnsa

XapakTtep ABUXEHUA U
B3aMMOJeNCTBUA YacTuL, BellecTBa.
Mogenn CTPOeHUs rasoBs, XULKOCTeN
W TBEPAbIX Ten

Macca monekyn. Konn4yectso
BellecTBa. lNocToAHHaa ABoraapo

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c461a

Bunbnnorteka LJIOK
https//m.edsoo.ru/ff0c478c

Bubnnoteka LJIOK
https://rn.edsoo.ru/ffOc4b74

Bubnnorteka LJOK
https//m .edsoo.ru/ffOc4dc2


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

24

25

26

27

28

29

30

31

32

33

Tennosoe paBHOBecue. TemnepaTtypa
1 eé namepeHuve. Lllkana temneparyp
Uenbcunsa

MpeanbHblii ra3 B MKT. OcHOBHOe
ypasHeHne MKT

Ab6conoTHas TemnepaTypa Kak mepa
CpeaHen KNMHEeTUYECKOWN 3HEPTUM
OBVKEHUA MONEKY/. YpaBHeHUe
MeHgeneeBa-KnanenpoHa

3akoH [lanibToHa. ["a30Bble 3aKOHbI
NabopaTopHasa paboTta
«MccnegoBaHme 3aBUCMMOCTU MeXaY
napameTpamu COCTOSIHUSA
paspexXxeHHOro rasa»

M3onpouecchl B ngeanbHOM rase u nx
rpagmyeckoe npeacTaBrieHne
BHYTpeHHAA 3Hepruda
TePMOANHAMUNYECKON CUCTEMbBI U
cnocob6bl eé nameHeHnsa. Konnyectso
Tens0Tbl U paboTa. BHYTpeHHASA
3HEeprmnsa 04HOaTOMHOIO0 UAeasibHOro
rasa

Buabl Tennonepegayu

YanenoHaa Tens0EMKOCTb BeLLeCcTBa.
Konun4yectso TeNNOThbI Npu
Tennonepegadve. AguabaTHblii npouecc

MepBblit 3aKOH TEPMOAMHAMUKN U ero

Bubnnoteka LJIOK
https7//m.edsoo.ru/ffOc4fde

Bubnnorteka LJIOK
https://rn.edsoo.ru/ff0c511e

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

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c5952

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c5c36

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c5c36

Bubnnoteka LJOK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

34

35

36

37

38

39

40

41

42

43

44

NpYMeHEHME K n3onpoleccam
Heo6paTMmoCTb npoLeccos B
npupoae. BTopoii 3aKoH
TepMOAUHaMUKM

MpuHunn geiicteus n KM/ tennoBoii

MaLUUHbI
LUnkn KapHo v ero KMgj,

JKonormnyeckue npobremsl
TEN/I03HEPreTUKM

Oo6ob6Larumnin ypok «MonekynsipHas

(hm3mka. OCHOBbI TEPMOANHAMUKMN»

KoHTponbHasa paboTa no Teme
«MonekynsipHast usnka. OCHOBbI
TEPMOAUHaAMUKN»

MapoobpasoBaHue U KOHAeHcaums.
McnapeHue U KnneHue

A6conoTHaa 1 0THOCUTENbHANA
B/TQXXHOCTb BO3Ayxa. HacbllWeHHbI
nap

TBEppaoe Teno. Kpuctaniandeckume u
amopHble Tena. AHU30TpONUS
CBOICTB KpucTanno. XXngkue

KpucTtannbl. CoBpeMeHHble MaTepuasibl

MnaBneHve n KpUcTanImMsaLms.
Y penbHasi TennoTa naasfeHns.
Cybnumaumns

YpaBHeHMe Ten0Boro 6anaHca

https://rn.edsoo.ru/ffOc5efc

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c6230

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c600a

Bubnnorteka LJOK
https://m.edsoo.ru/ff0c6938

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c6a50

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c63b6

Bubnnorteka LJIOK
https://m.edsoo.ru/ff0c64d8

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c65f0

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c6708

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c6820


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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45

46

47

48

49

50

51

52

53

54

AneKTpusaunsa Ten. INeKTPUYeCcKui
3apag. ABa Buaa aNeKTpuyeckux
3apsjoB

MPOBOLAHVKN, AN3INEKTPUKMN U
NoNynpoBOAHUKN. 3aKOH COXpPaHEeHMUs
3/IEKTPUYECKOro 3apsaja
B3anmogencteme 3apsoB. 3aKoH
KynoHa. To4YeUHbIn 31eKTPUUECKNIA
3apag

Hanpsa>EHHOCTb 3/1IeKTPNYECKOro
nons. MpuHUMN cynepnosnunm
3neKTpuYecknx nonen. JinHum
Hanps>KEHHOCTU

PaboTa cnn anekTpocTaTU4ecKoro
nons. NMorteHywnan. PasHocTb
noTeHUManoB

MpoBOAHNKU U AN3INEKTPUKN B
3/1eKTPOCTaTUUYEeCKOM Mose.
[OvanekTpnyeckas NpoHNLLEEMOCTb

OnekTpoémKocTb. KoHaeHcaTop

ONEeKTPOEMKOCTb MMIOCKOro
KOHfeHcaTopa. QHeprus 3apsXKeHHoro
KOHfeHcaTopa

JlabopaTopHasn paboTa ""MN3mepeHune
3NEeKTPOEMKOCTU KOHfAeHcaTopa'

MpyHUMN AeiACTBUSA U NPUMEHeHNe
KOH/[eHCaTOpOB, KOMMPOBa/IbHOIO

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c6bcc

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c6bcc

Bunbnnoteka LJIOK
https//m.edsoo.ru/ffO0c6ced

Bubnnorteka LJIOK
https//m.edsoo.ru/ff0c6df2

Bubnnorteka LJIOK
https://rn.edsoo.ru/ff0c6f00

Bubnnoteka LJOK
https//m.edsoo.ru/ff0c7018

Bubnunoteka LLOK
https//m.edsoo.ru/ff0c7126

Bubnnorteka LJIOK
https://rn.edsoo.ru/ff0c72c0


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
https://m.edsoo.ru/ff0c72c0

55

56

57

58

59

60

61

annapara, CTPyHOro nNpuHTepa.
SneKTpocTaTuueckas sawuTa.
3asemM/ieHne 3N1eKTPONpPuGopPoB

DNeKTpPUYECKUIA TOK, YCNOBUSA ero
cyLLecTBOBaHUSA. MOCTOAHHbIN TOK.
Cuna ToKa. HanpsbxeHue.
ConpoTtuBneHune. 3akoH Oma ana
yyacTKa Luenu

MocnepoBaTeNibHOE, NapassesbHOoE,
CMeLlaHHOe CoeUHeHNe
NpoBOAHMKOB. JlabopaTopHas paboTa
«3yyeHne CMeLlaHHOro COeMHEHUS
pe3ncTopoB»

Pa6oTa U MOLHOCTb 3/1EKTPUYECKOI0
Toka. 3akoH [hxoyna-JleHua

3akoH Oma ans rnosiHon (3aMKHYTOI)
aneKTpuyeckoi Uenun. KopoTkoe
3aMblKaHue. JlabopaTopHasa paboTa
«N3mepeHne 3C UCTOYHMKA TOKA U
€ro BHYTPEHHEro CONpPOTUBEHMUSA»

ONeKTPOHHas NMPoBOAMMOCTb TBEPAbLIX
MeTasinoB. 3aBUCUMOCTb
COMPOTUB/IEHUS MeTasl/IoB OT
Temnepatypbl. CBepXNpPOBOANMOCTb

DNeKTPUYECKU TOK B BaKyyMe.
CBOICTBA 3N1eKTPOHHbIX MYy4YKOB
MonynpoBOAHUKN, UX COBCTBEHHAs U
npvmecHas NpoBoAMMOCTb. CBOICTBa
p—n-nepexoga. MonynpoBogHMKOBLIE

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0c74f0

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0c7838

Bubnnoteka LJIOK
https://rn.edsoo.ru/ffOc7ae0

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c84ae


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

62

63

64

65

66

67

68

npuoéopsbl

ANeKTpUUeCKMiA TOK B pacTBopax u
pacrnnaBax 3/1eKTPO/INTOB.
DNeKTPONUTUYUECKas amccolmaLus.
OneKTponus

DNeKTPUYECKNI TOK B rasax.
CamMocToATeNbHbI 1
HecamoCTOSITeNbHbIN paspas. MonHus.
Mnasma

AneKTpuyeckme Npuoopbl n
YCTPOICTBA 1 X NPaKTUYECKOe
npumMmeHeHune. MNpaBuna TEXHUKN
6esonacHocTK

O6o6LarLLmin ypok
«QNeKTpoAUHaAMUNKa»
KoHTponbHasa paboTa no Teme
«3neKTpocTaTuKa. MoCTOSAHHbIN
3NeKTPUYeCcKnii Tok. TOKK B
pas/INYHbIX cpefax»

Pe3epBHbIli ypoK. KOHTponbHas
pab6oTa no Teme "'neKTpognHaMmuKa'

Pe3sepBHbIii ypok. O606LLal0LWnii ypok
no temam 10 knacca

OBLLEE KOMMMYECTBO YACOB IO
MPOrPAMME

68

Bubnnorteka LJIOK
https://rn.edsoo.ru/ff0c82ba

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0c84ae

Bubnnoteka LJIOK
https://m.edsoo.ru/ffOc86fc

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

Bubnnoteka LJOK
https://m.edsoo.ru/ff0c8a8a

Bubnnoteka LJIOK
https://m.edsoo.ru/ffOc8c56

Bubnnoteka LJIOK
https://m.edsoo.ru/ffOc8f6c


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

11 KNNTACC

No
n/n

KosinyecTtBo yacoB
Jata

Tema ypoKa KoHT bHbI MNMpaKTnyecku
yp OHTPON € pa € € n3yyeHuA

Bcero
f paboTbl paboTbl

lMoCcTOAHHbIE MarHUTbI U NX
B3aumogelicTBue. MarHmuTHoe nose.
BekTop MarHUTHOW MHAYKUNW. JTNHUK
MarHUTHON MHAYKLUUN

MarHuTHoe rnoJsie NPOBOAHUKA C
ToKOM. OnbIT IpcTea.
B3anmopgencTteme NpoBOLHUKOB C
TOKOM

NabopaTopHaa paboTa «M3yueHune
MarHUTHOIO MO/ KaTyLUKN C TOKOM»

[elicTBMe MarHUTHOrO No/as Ha
NpoBOAHUK ¢ TOKOM. Cunna Amnepa.
JlabopaTopHas paboTa
«MccnegoBaHue geicTems
NOCTOSAHHOI0 MarHMTa Ha pamKy ¢
TOKOM>»

[eicTBME MAarHMTHOrO MNONS Ha
OBVDKYLLLYIOCS 3apSXKEHHYIO YacTuly.
Cwna NopeHuya. Pa6oTa cunbl
JlopeHua

JneKTpoMarHnuTHaa NHAYKumns. MoTok
BeKTOpa MarHUTHOW uHaykumn. 34C 1
WHAYKUMN. 3aKOH 3N1eKTPOMarHUTHOWN

ONEeKTPOHHbIE

LUnppoBble
obpasoBaTesibHble

pecypcbl

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c9778

Bnénuoteka LLOK
https://m.edsoo.ru/ffOc98fe

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0c98fe

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0c9ac0

Bunbnunoteka LJOK
https://m.edsoo.ru/ff0c9df4


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

1

12

13

14

MHAYKUnn dapages
NabopaTtopHas paboTa
«ccnepgoBaHue aBeHUs

3M1EKTPOMArHUTHOM NUHAYKLMN»

MHLYKTUBHOCTb. fABNEHUE

caMouHaykumn. 34C caMonHAYKLUUN.
OHeprmsa MarHUTHOrO Mo KaTyLKn ¢
TOKOM. DNEKTPOMarHMTHoe rnorse

TexHUUEeCcKMe yCTPOMCTBa U 1X
NPUMeHeHNe: NOCTOSHHbIE MarHUTBI,
3M1IEKTPOMArHUTbI, 3NeKTPOABUraTe b,
YCKOPUTE/NN 3/IEMEHTAPHbIX YacTuL,

NHAOYKLUMOHHAsA Mneyb

O6o6LaroLmnii ypokK «MarHuTHoe
nosne. ANeKTPOMarHUTHas UHAYKLUS»

KoHTponbHasa paboTa no Teme

«MarHmuTtHoe norne.

SeKTPOMarHUTHas UHAYKLMSI»

CB060HblE MeXaHNYeCcKuMe
KonebaHusA. MapMoHMYecKue

KonebaHus. YpaBHeHMe

rapMOHNYECKNX KONebaHW.

MNpeBpalleHne aHeprnm

NabopaTtopHas paboTta

«lccnefoBaHune 3aBUCUMOCTH
nepuofa Manbix KosebaHuii rpysa Ha
HUTWN OT A/IMHbI HUTU U Maccbl rpy3a»

Bubnuoteka LJIOK
https://rn.edsoo.ru/ff0ca 150

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0ca600

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0cab82

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcad58

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcaf06

Bubnuoteka LJIOK
https://m.edsoo.ru/ffocb820


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

KonebatenbHblii KOHTYP. CBO60OAHbIE
3NeKTPOMarHnUTHble KonebaHNs B
naeanbHOM KonebaTeslbHOM KOHTYpe.
AHanorusa Mexay MexaHu4yecknumm u
3NeKTPOMArHUTHbIMU KofiebaHUAMN

®dopmyna TomcoHa. 3aKOH
COXPaHEHWUS 3HEPTUN B NAea/IbHOM
KonebaTesilbHOM KOHTYpe

MNpeacTaBneHme 0 3aTyxaloLnx
Kone6aHnAX. BbIHY>XeHHble
MexaHun4veckue KosnebaHns. Pe3oHaHcC.
BbIHY>XXEHHbIE 3/1eKTPOMarHUTHbIe
KonebaHuA

MNepemMeHHbIN TOK. CUHYconaanbHbli
nepemMeHHbI TOK. MOLHOCTb
NnepeMeHHOro Toka. AMMNUTYLHOE U
AenCcTBylOLLee 3HAYeHNe CUMbl TOKA U
HanpsHKeHUs

TpaHchopmaTop. Mpon3BoOACTBO,
nepefaya v notpebneHue
3/1EKTPUYECKOIN 3HEPTrNm

YCTPONCTBO M NpaKTU4ecKoe
NPUMEHEHNE 3/1EKTPUYECKOT0 3BOHKA,
reHepatopa NepeMeHHOro ToKa,
NVHWIA 3neKTponepeaauy

JKO0M0rnyecKne puckn npwm
NPOV3BOACTBE 3/IEKTPO3IHEPTUN.
KynbTypa Mcrnonb3oBaHus
3M1eKTPO3HEPrumn B NoBCeAHEBHOM

Bubnuoteka LJOK
https://rn.edsoo.ru/ffOcb9c4

Bunbnuoteka LJOK
https://m.edsoo.ru/ff0cbb86

Bunbnuoteka LJOK
https://m.edsoo.ru/ff0cbd34

Bnénnoteka LLOK
https://m.edsoo.ru/ffOcc324


https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

XN3HN

MexaHn4yecKune BOJIHbI, YCNOBUA
pacnpocTpaHeHud. MNepnog. CKopocTb
pacnpocTpaHeHna 1 ANVHA BOSHBbI.
lNMonepeyHble N NPOAOCAbHBLIE BOJTHbI

3BYyK. CKOpOCTb 3BYKa. ['poMKOCTb
3ByKa. BbicoTa ToHa. Tem6p 3BYyKa

ONeKTPOMAarHMUTHbIe BOJHbI, UX
CBOWCTBa M CKopocThb. LLkana
3/1EKTPOMArHUTHbIX BOSTH

MprHUWNbLI PagnocBAaA3n v
TenesuieHnA. Pa3BuTue cpeacTs
cBA3n. Pagnonokauuvs

KoHTponbHas paboTta «KonebaHnsa v
BOJIHbI»

MpAMonnHeliHOe pacnpocTpaHeHue
cBeTa B O4HOPOAHON cpefe.
TouYeuHbIi UCTOYHUK cBeTa. Jlyu
cBeTa

OTpaxkeHune cBeTa. 3aKOHbI
OTpaXkeHUs ceeTa. [MocTpoeHme
n3ob6paxkeHUi B NI0CKOM 3epKarse
MpenomneHune ceeta. NMonHoe
BHYTpeHHee oTpaxkeHue. MNpegenbHbli
Yro/ NOMHOI0 BHYTPEHHETO
OTpaXkeHUs

NabopaTtopHasn paboTa «MN3mepeHne
nokasaTensa npesioMeHNs cTekna»

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcca54

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcccOc

Bnénuoteka LLOK
https://m.edsoo.ru/ffOccfe0

Bunbnuoteka LJOK
https://m.edsoo.ru/ffOcc6f8

Bunbnuoteka LJOK
https://m.edsoo.ru/ff0cd350

Bunbnuoteka LJOK
https://m.edsoo.ru/ff0cd4e0

Bubnuoteka LJIOK
https://m.edsoo.ru/ffOcd7f6

Bubnuoteka LJOK
https://m.edsoo.ru/ff0cd67a


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

30

31

32

33

34

35

36

37

38

39

JIMH3bI. TocTpoeHMe M300paXKeHWn B
NnNH3e. dopmyna TOHKOW SINH3bI.
YBenuyeHue nH3bI

JlabopaTopHas pa6oTa
«MccnegoBaHune CBOWMCTB
n306pakeHnn B NMH3ax»

[uncnepcusa cBeta. CNOXHbIA cocTaB
6enoro ceeta. LigeT. JlTabopaTopHas
pabota «HabnogeHne gucnepcumn
cBeTa»

MNHTeptepeHuma ceeTa. Audpakums
ceeTa. AudpakLunoHHas peLléTka

MonepevyHoOCTb CBETOBbLIX BOJIH.
Monapusauma ceeta

OnTunyeckme NpuMboOpbI 1 YCTPOIiCcTBa U
yCNoBUS MX 6€30MacHOro NPUMeHeHus

paHu1Lbl NPUMEHMMOCTM
KN1aCCUYECKOW MexaHuKW. MocTynaThl
creunanbHon Teopum
OTHOCUTE/TbHOCTM

OTHOCMTENBHOCTb OHOBPEMEHHOCTH.
3amef/ieHVe BPEMEHM U COKpaLleHue
ANVHbI

JHeprust 1 UMNyNbC PeNsiTUBMUCTCKOM
yacTuubl. CBsI3b MacCbl C 3HEPTUEN 1
UMNYNbCOM. JHEPrusi NoKos

KoHTponbHas paboTa «OnTuKa.
OCHOBBbI crieymanbHoi Teopun

Bubnuoteka LJIOK
https://rn.edsoo.ru/ffOcdd le

Bubnuoteka LJIOK
https://m.edsoo.ru/ffOced22

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcf02e

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcf862

Bnénuoteka LLJOK
https://m.edsoo.ru/ffOcfa42

Bubnunoteka LJOK
https://m.edsoo.ru/ffOcfc68

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcf6f0


https://m.edsoo.ru/ff0cdd1e
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

40

41

42

43

44

45

46

47

48

49

OTHOCUTENIbHOCTU»

®oTOHbI. Popmyna lNMnaHka. IHeprusa
U MMNyNbC POoTOHA

OTKpbITME U UccnegoBaHne
thoToahhekTa. OnbIThl A. T
CrtonetoBa

3aKoHbl (hoTo3(hdheKkTa. YpaBHEHNE
AliHWTelHa gna hoToaddeKTa.
«KpacHas rpaHuua» oToadekTa
JaBneHune ceeta. OnbIThl 1. H.
NebeneBa. Xummnyeckoe fencTteune
cBeTa

TexHMYecKune yCTPONCTBA U
NpaKTUYEeCKOe NPUMEHEHNE:
hOTO3M1EMEHT, (hOTOAATUMK,
CONTHeYHas 6aTapesi, CBETOAMNOA
PelueHue 3a4au no TeMe «A1eMEHTbI
KBaHTOBOW OMNTUKU»

Mogenb atoma TomMmcoHa. OnbIThl
Peseptopaa No paccesiHUIO a-yacTul,.
MnaHeTapHaa mMofenb aTtoma

MocTtynatbl Bopa

M3nyyeHue n nornaowieHne poTOHOB
npwv nepexoje atoma c 0AHOro ypoBHA
3Heprum Ha apyroii. Buabl cnekTpoB
BonHoBble cBOWMCTBA YacTul,. BonHbl
ae Bpoiina. KopnyckynspHo-

Bunbnuoteka LJOK
https://m.edsoo.ru/ffOcfe 16

Bnénnoteka LLOK
https://m.edsoo.ru/ffOcffc4

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0d015e

Bubnuoteka LJOK
https://m.edsoo.ru/ff0d04a6

Bunbnuoteka LJOK
https://m.edsoo.ru/ff0d0302

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0d091a

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0dOafa

Bubnuoteka LJOK
https://m.edsoo.ru/ff0dOafa

Bubnuoteka LJOK
https://m.edsoo.ru/ff0dOca8


https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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

50

51

52

53

54

55

56

BOJ/THOBOW fiyann3m. CrOHTAHHOE U
BbIHY)XXEHHOE M31yYeHue

OTKpbITME PagnoaKTUBHOCTU. ONbIThI
Peseptopna no onpegeneHnto coctasa
pagnoaKTUBHOIO N3NTyYeHUs

CsoiicTBa anbga-, 6eTa-, ramma-
nU3nyyeHua. BnnaHume
pasMoaKTUBHOCTU Ha XXUBbIe
OopraHu3mbl

OTKpbITUE NPOTOHA U HENTPOHa.
M3oTonbl. Anba-pacnag.
ONeKTPOHHbIM U MNO3NTPOHHbLIN 6eTa-
pacnag. N'amma-unsnydeHue

SHepruvs cBA3M HYK/IOHOB B sfpe.
AnepHble peakumn. AfepHbIi
peakTop. Mpo6aembl, NepcneKTUBHI,
3KOMOrMYECKMEe acneKTbl AAePHONA
3HEepreTuKn

dnemeHTapHble yacTuubl. OTKpPbITUE
nosnTpoHa. MeToAbl HabNKAEHNA U
perncTpaunm anemMeHTapHbIX YacTuL,.
Kpyrnbiit cton «®yHaaMmeHTa lbHbIe
B3aMMofencTBMA. EAUHCTBO
hU3NYECKON KapTUHbI MUpa»

Bupg 3Bé3gHoro Heba. Cosgesgns,
ApKWe 3BE3Abl, MIaHeTbl, UX BUAUMOE
ABWKeHue. ConHeYyHasa cuctema

ConHuye. ConHeyHasa aKTUBHOCTD.
M cToYHMK aHeprum ConHua v 3Bé3g

Bubnuoteka LLOK
https://m.edsoo.ru/ff0d0fd2

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0d1162

Bunbnuoteka LJIOK
https://m.edsoo.ru/ff0d 1356

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

60

61

62

63

64

3BE3[bl, UX OCHOBHbIE
XapaKTepucTuUKKN. 3BE3Abl IN1aBHOMN
nocnegoBaTenlbHOCTU. BHYTpeHHee
cTpoeHue 3B&34. COBpeMEHHbIe
npeacTaBNeHNA 0 NPOUCXOXAEHUN U
agontouuun ConHua u 3Bésg

MneuHsblii MyTb — Hawa ManakTuka.
MonoxkeHue u apmxeHne ConHua B
ManakTuke. NanakTukn. YépHsble
AbIpbl B AApax raakTuk

BceneHHasi. Pa3beraHune ranakTtuk.
Teopua BonbLIoro B3pblBa.
PennkToBOE N3yyeHue.
MeTaranaktuka

HepelueHHble I'Ip06]'leMbI acTpoHOMUN

KoHTponbHast paboTa «9nemMeHThbl
aCTPOHOMUUN U acTPOPUINKIN»

O6o6uwaruimii ypok. Ponb unsnkn n
acTPOHOMUWN B 3KOHOMWUYECKOM,
TEXHO/I0OTMYECKOW, CoLnanbHOM n
3TUYeCKOW cepax AeSATENIbHOCTH
yesioBeKa

Oo6ob6LaroLLmin ypok. Ponb n mecto
DU3NKN N aCTPOHOMUMK B
COBPEMEHHOW Hay4YHOW KapTuUHe Mupa
O6ob6uatoLmin ypok. Ponb
(hn3nyecko Teopumn B GopMmnpoBaHmmn
npeacTaBfieHNn 0 U3NYECKO
KapTuHe Mupa



O6o6uwarumii ypok. MecTto
65 (h13nNYeCKol KapTUHbI MUpa B 06LLEM 1
pSALY COBPEMEHHbIX eCTECTBEHHO-

Hay4YHbIX NpeACcTaB/IeHNIA 0 Npupose

66 Pe3epBHbI ypoK. MarHMTHOe none. 1
ONeKTpOMarHUTHas UHAYKLUMA

Pe3epBHbIii ypoK. OnTuKa. OCHOBbI
67 cneynanbHON Teopun 1
OTHOCUTENIbHOCTU

PesepHblin ypok. KBaHTOBas thmsmka.

b K
68 9neMeHTbI aCTPOHOMUM 1 1 nénuoteka LIO

https://m.edsoo.ru/ff0d 1784
acTpopurankm

OBLWEE KOJIMYECTBO YHACOB INO
MPOrPAMME

68 4 7


https://m.edsoo.ru/ff0d1784

YYEBHO-METOAWYECKOE OBECIEYEHWE
OBPA3OBATEJIbHOI'O NMPOLUECCA
OBA3ATEJIbHbIE YYEBHBIE MATEPUAJIbI ANA YUEHUKA

» ®dusmka, 10 knacc/ Msakuwwes I".A., byxosues b.b., Cotckuii H.H. nop
pegakunent MapgeHTbeBor H.A., AKUMOHEPHOE 06LecTBO «/13aaTenscTBo
«[lpocseLLeHme»

» ®dusmka, 11 knacc/ Makuwes IM.J1., byxosues b.b., YapyruH B.M. nog
pegakuuent MapdeHTbeBor H.A., AKUMOHEPHOE 06LecTBO «/13aaTenscTBo
«[l'pocseLLeHme»

METOAMYECKWE MATEPUANDLI ANA YUNTENA

YMK «®usmka. 10 knacc. ba3oBblil ypoBeHb»

YMK «®usmka. 11 knacc. ba3oBblil ypoBeHb»

LN®POBbBIE OBPA30OBATEJIbHBIE PECYPCbI N PECYPCbI CETW
NMHTEPHET

1 http://nsportal.ru - counanbHas ceTb PpabOTHNMKOB 06pa30BaHKS.

2 http://markx.narod.ru/pic/ - gusmnka B LKOSe.

3 http://festival.1september.ru/articles/ - (hecTnBanb negarornyecknx naei
«OTKPbITHIN YPOK».

4 http://www.fizika.ru/ - cant gns yuntenen QuU3nNKn N NxX y4eHNKOB.

5 http://www.physics.ru/ - maTepuanbl No Qusnke.

6 www . ege .edu.ru - MH(hopMauMoHHbIA nopTan ENS.

7 http :// school - collection . edu . ru/ - eguHas konnekuymns LLOPoB


http://nsportal.ru
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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