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HOSCHUTEJ/IBHAS 3AIIMCKA

HacTtosiwaa paboyasd nporpamma no gusmke ans 10-11 KnaccoB ABNSeTCH
MPUNOXEHNEM K OCHOBHOM 06pa3oBaTe/lbHOM MporpamMme CpefHero o6Llero
o6paszoBaHns MBOY «KpacHoulekoBckass COLL Nel», ¢ yyeToMm heaepasibHOW
pabodyelt nporpammbl yyebHOro npeamera «®Pu3nKa», y4ebHOro nnaHa Ha
TeKyWnin rof, KaJeHAapHoro rpaguka. Pabodyas nporpamMma  COLepXuT
MNaHVpyemMble pe3ynbTaTbl, TeMaTU4ecKoe MJaHUpPOBaHWEe, TemaTuyecKoe
Nnoypo4Hoe niaHuposaHue, Y MK.

Mporpamma Mo (u3nKe 6a30BOr0 YPOBHS Ha YPOBHe CpeAHero o6Liero
06pas3oBaHNA pa3paboTaHa Ha OCHOBEe MOMOXEHWN 1 TpeboBaHWUI K pe3y/bTaram
OCBOEHMS OCHOBHO 06pa3oBaTe/lbHON Mporpammsbl, npeacTaBneHHbIX B PrOC
COO, a Takke C Y4éTOoM (pefiepasibHOM pabodelt NporpaMmMbl BOCMUTAHUA U
KOHLENUMM npenojasaHnsa yyebHoro npegmetra «dusmka» B 06pa3oBaTesibHbIX
opraHu3aumax Poccuiickoit depepaunn, peasin3yroLLmX OCHOBHblE
obpasoBaTe/ibHble NPOrpaMmbil.

CogepxaHve nporpamMmbl MO (M3MKe Hanpae/eHO Ha (opmMupoBaHMe
eCTECTBEHHO-HAay4YHOW KapTuHbl Mupa obydvarowmxcs 10-11 KnaccoB npw
06yyeHUn nx Qusnke Ha 6a30BOM YpPOBHE Ha OCHOBE CMCTEMHO-AEATENIbHOCTHOIO
nogxoga. lMNMporpamma no (usnke cooTBeTCTBYET TpeboBaHusM PIrOC COO K
MNaHWPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM W MeTarnpeaMeTHbIM pe3y/ibTaTam
00yyeHVs, a TakKe Y4YMTbIBAET HE0O6XOAMMOCTb peaim3auum MeXnpeLMeTHbIX
CBA3E (IM3NKM C eCTeCTBEHHO-Hay4YHbIMW YYebHbIMW npeaMeTaMn. B Hei
OnpefenstoTCs OCHOBHbIE LeNM U3YyYeHUs (PU3NKN Ha YPOBHE CpedHEro 0o6Liero
06paszoBaHus, NnaHMpyemMble pesynbTaTbl OCBOEHUA Kypca (IM3MKW: NIMYHOCTHBIE,
mMeTanpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3rKe BK/IHOYAET:

o NJaHMPYeMble pe3ynbTaTbl 0CBOEHMS Kypca n3nKM Ha 6a30BOM YPOBHE, B

TOM 4YunCne NpeaMeTHble pe3ynbTaTbl M0 rogam 00y4eHus;

e COfepXXaHue yyebHoro npegmeta «Pusmka» no rogam oby4veHus.

®Pu3nKa Kak Hayka O Hambosee 06WMX 3aKOHaX MPUPOAbl, BbICTyMnas B
KayecTBe y4ebHOro npeameTa B LUKO/E, BHOCUT CYLLECTBEHHbBIA BKNa B CUCTEMY
3HaHWN 06 OKpyXKatoLLeM Mupe. LLIKOMbHBIA Kypc (OU3NKN — CUCTEMOO6PA3YHOLLINIA
A9 eCTECTBEHHO-HaYUYHbIX YUYeBHbIX MPeAMETOB, NMOCKO/bKY (IM3NYECKME 3aKOHbI
NneXxat B OCHOBE MPOLECCOB M SABMEHWW, W3YYaeMbIX XUMWER, OGUonorunen,
(hm3myeckoin reorpagmein M acTpOHOMMEN. cnonb3oBaHWe W aKTUBHOE
MPUMeHEHNe  (DU3NYECKUX  3HAHWA  OMpefensieT  xapaktep W pasBuTUe
pa3Hoobpa3HbIX TEXHOMOMMA B Cepe 3JHEpPreTMKM, TPaHCMOpPTa, OCBOEHUSA
KOCMOCa, MOJlyYeHUsI HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaAMW W LPYTUX.
N3yyeHre (M3NKM BHOCMT OCHOBHOW BKfag B (DOPMMPOBAHWE eCTECTBEHHO-



Hay4YHOM KapTWHbI MMUpa 00y4varomUXcs, B (HOPMUPOBAHWE YMEHWIA NPUMEHATH
Hay4HbIA METOZ MO3HaHWSA NPW BbIMNOSHEHUN UMW YYebHbIX UCCNeA0BaHNA.

B ocHoBy Kypca (M3MKM A1 YPOBHA CpefHEero obuiero obpasoBaHMs
MONIOXKEH PS4 WAei, KOTopble MOXHO paccmatpuBaTb Kak MPUHLMMbLI ero
MOCTPOEHNS.

Hoes yenocmnocmu. B COOTBETCTBUM C HeWl KypC SBMAETCA JIOrMYECKU
3aBEPLUEHHBIM, OH COAEPXUT MaTepuas 13 BCeX Pa3fenoB (IU3NKKM, BK/IOYAET Kak
BOMPOCbI KNacCUYeCcKoW, TakK U COBPEMEHHOWN (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
00beAMHEH BOKPYr (U3MYecKUx Teopuil. Begywmm B Kypce sBNseTCs
(hopmmupoBaHMe NPeACTaBNeHNA O CTPYKTYPHbIX YPOBHSAX MaTepuu, BellecTBe U
rnone.

Hoes eymanumapuzayuu. EE peannsaums npepnosiaraeT MCMNosb3oBaHue
ryMaHWTapHOro noTeHumMana (U3M4eckor HayKu, OCMbIC/IEHME CBSI3U Pa3BUTUS
(m3mkn c pasBuTMEM o0OLlecTBa, a TakkKe C  MMPOBO33PEHYECKUMMU,
HPaBCTBEHHbLIMU W 3KONMOrMYECKUMI Npobiemamu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX M TEXHONOMMYECKUX MPUIOXKEHWI
N3yYeHHbIX TEOPWI 1 3aKOHOB.

Hoess skonoecusayuu pPeann3yetcs MOCPEACTBOM BBEAEHWS 3/1EMEHTOB
coAepXaHus, MNOCBAWEHHBIX  3KOMOrMYecKMM npobnemMaM  COBPEMEHHOCTU,
KOTOpble CBAA3aHbl C PasBUTUEM TEXHMKU W TEXHO/OTMI, a Takke 06CYXAeHWS
Npo6sem paunoHaIbHOro NPYPOAONONL30BaHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHEBbIMU 3/1eMEHTaMK Kypca (DM3MKM Ha YpPOBHE CpefHero oobuiero
06paszoBaHNA ABNAOTCA (PU3NYecKme Teopumn ((hopmmpoBaHMe NPeACTaB/EHNA O
CTPYKTYpe NOCTPOEHUSA (IU3MYECKOI TeopuK, ponn yHAaMeHTaIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaBMEHMSAX O  MNpuUpofde,  rpaHuLax
MPUMEHNUMOCTM TEOPWUA, [AN1F ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CunCTEMHO-[esTeNIbHOCTHbIN NOAX04 B Kypce (MUKW peannsyeTcs npexpie
BCEro 3a CYET opraHu3aumm 3KCNepuMEHTaIbHON AeATeNbHOCTA 06y4YatoLnXCS.
[na 6a30BOr0 ypOBHA Kypca (U3MKM — 3TO WCMO/Mb30BaHWE CUCTEMbI
(PpPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U NlabopaTopHbIX  paborT,
KOTOpble B MporpaMme no (u3snke o6beAuHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NpakTMyecknx paboT. BblgeneHne B yKa3aHHOM MepeyHe nabopaTtopHbIX paborT,
MPOBOAMMbBIX A/  KOHTPONAS W OLEHKM, OCYLLECTB/ISETCA Yy4aCTHUKaMU
obpa3oBaTe/ilbHOr0 Mpouecca KUcXoas W3 OCOBEHHOCTEW NaHMPOBaHUA U
OCHalleHNs KabuHeTa (m3mkn. T[lpu 3Tom obecreynBaeTcsa  OBafeHUe
06yyYaloLWMMNCA YMEHUAMU MPOBOAMTL KOCBEHHbIE W3MEPEHWs, WCCNef0BaHNA



3aBMCMMOCTEN  (PU3NYECKMUX BE/IMYUH W MOCTAHOBKY OMbITOB MO MPOBEpPKe
MpeanoXeHHbIX TMNoTes.

Bonbluoe BHMMaHWe YAEeNseTCA PeLeHU0 PacYETHbIX W KavyeCTBEHHbIX
3agad. Mpu aTOM AN1s pacyETHbIX 334ay NPUOPUTETOM SABNAKOTCH 3a4a4vn C SBHO
3alaHHOM (PM3NYECKOW MOAENbIO, MO3BONAIOLME MPUMEHATL U3YUYeHHbIe 3aKOHbI U
3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus u3
pasHbIX pasfenos. [/ KaueCTBEHHbIX 3a4a4y NPMOPUTETOM ABMSKOTCA 3aaHus Ha
00bACHEHME NPOTEKAaHUA (U3NYECKUX SABNEHMIA U MPOLLECCOB B OKpPYyXKatoLLel
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAENN ANA CUTyauumn MNpPakTUKO-
OPWEHTMPOBAHHOIO XapaKTepa.

B cootBeTctBMM C Tpe6boBaHusmm DrOC COO K MmarepuasnbHo-
TEXHUYECKOMY obecrneyeHno yyebHOro npouecca 6a30BblAi YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOHKEH N3YyYaTbCs B YC/TOBUSAX
NpeamMeTHOro KabvHeta (PU3MKM WM B YCNOBUAX WHTErpypoOBaHHOIO KabuHeTa
NpeAMEeTOB €eCTeCTBEHHO-HAY4YHOro uukKna. B KabuHeTe (PM3MKU [O/MHKHO ObiTb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbIMOIHEHUS YKa3aHHbIX B
nporpamme no m3nkKe YH4eHNYeCKMX NpakTUyeckKnx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[leMOoHCTpaunoHHoe 06opyaoBaHMe (OpPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [0OCTaTOYHOCTM W 0bGecnevvBaeT  MOCTaHOBKY
MEePEYNCNIEHHbIX B MNporpaMMe Mo (QU3MKe KIKYEBbIX [AeMOHCTpauuin  ans
NCCNeAoBaHNA  M3y4YaeMbIX  SBIEHUA U MPOLECCOB,  3MMUPUYECKUX U
(hyHAaMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o6opynoBaHVMe [ANS YYEHUMYECKMX MPaKTUYECKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMIEKTOB M 06ecrnevnBaeTcs B pacyérte
OHOro KOMM/eKTa Ha [BYyX obydvarowmxcd. TemaTMyecKme KOMMEKTb
nabopatopHoro o06opynoBaHWUA [OO/HKHbI ObITb MOCTPOEHblI Ha KOMIMJIEKCHOM
MCMO/Ib30BaHUM aHa/IOroBbIX M UM(POBLIX NMPUOOPOB, a TakKe KOMMbIOTEPHbIX
N3MepUTE/IbHbIX CUCTEM B BUAE LM(POBbIX 1a60paTopuia.

OCHOBHbIMM LeNSIMU U3ydeHUs (IU3MKK B 06LLLIEM 06pa30BaHNN ABNAKOTCA:

o (hopMUpOBaHME WHTEpeca W CTPEMIEHUS OO6yYaloLMXCAa K Hay4yHOMY
N3YYEeHUIO MPUPOLbl, PasBUTUE WX WHTENNEKTYya/IbHbIX WM TBOPYECKMUX
CMOCOBHOCTEN;

e pas3BuUTME MpPeLCTaBNIEHNIA O HAYYHOM METOAe NO3HaHMS U POpPMUpPOBaHME
NCCNeA0BaTeNbCKOro OTHOLLEHNS K OKPYXKatOLWMM SBIEHUAM;

o (hOpMUPOBAHME HAYYHOrO MUPOBO33PEHMSA KakK pe3ysbTata K3yYeHWs
OCHOB CTPOEHMA MaTepumn 1 PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

o (hopMUpPOBAHME YMEHWUA OOBACHATL ABMEHUS C  WCMNONb30BaHWEM
(PM3NYECKNX 3HAHWI U Hay4YHbIX [OKa3aTe/bCTB;



(hopMupoBaHMe NpPeACTaBNeHU A O PO (PU3MKU ANS PasBUTUS APYTUX
eCTECTBEHHbIX HaYK, TEXHUKM 1 TEXHOMOTUIA.

[locTvXeHne 3TUX Liefell 06ecneunBaeTcs peLleHrieM Cnefyowmnx 3atay B
npoLiecce nU3y4eHns Kypca (PU3nKM Ha ypoBHe cpefHero obLiero o6pasoBaHus:

NpUoGpeTeHNe  CUCTEMbl  3HaHMIA 06  O6WWMX  (PU3NYECKMX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusix, BK/IHOYas MEXaHMKY,
MONEKYNISIPHYIO  (DM3MKY, 3NEKTPOAUHAMUKY, KBAHTOBYH) (M3NKY W
3/1EMEHTbI aCTPOU3NKMK;

(hopMMpOBaHME YMEHUIA MNPUMEHATb  TEOPeTUYECKMEe 3HaHUA  AJ1S
0ObACHEHMST  (DM3NYECKMX ABMIEHWA B MpUpoge W AN MPUHATUA
MPaKTUYECKMX PELLEHWNIA B NOBCEAHEBHOMN YXU3HY;

OCBOEHME CMOCO60B peLleHnst pasfMyHbIX 3afady C SBHO 3a[aHHOM
(hm3nyeckor Mofenblo, 3afdad, MoApasymMeBaloLMX CaMOCTOATE/IbHOE
co3faHune (hr3nyecKor Moaenu, aaekBaTHOM YCNOBMSM 3afauun;
MOHMMaHVEe (U3NYECKMX OCHOB W MPUHUMMOB AENCTBUA TEXHWUYECKMX
YCTPOWMCTB M TEXHOMOMMYECKMX MPOLIECCOB, UX BNSHWS Ha OKPYXKatOLLLYHO
Cpedy;

OBNafleHne MeToAaMn CamMOCTOSTENbHOro MIaHMPOBaHNA U NPOBELEHNS
(hPM3NYECKMX IKCMEPUMEHTOB, aHasmM3a U WUHTepnpeTauMn MHQopMaLuu,
onpefeneHns JOCTOBEPHOCTM NOMYYEHHOI0 pe3ynbTara;

CO3faHne ycnoBuii Ans pasBuTUA YMEHWUIA NPOEKTHO-MCCNEA0BATENbCKOWA,
TBOPYECKOWN [AeSATENIbHOCTH.

Ha wn3syyeHne u3nku (6a30Bbii YPOBEHb) Ha YPOBHE CpeAHEro oo6uiero
obpaszoBaHua oTBoanTca 136 yacoBs: B 10 Knacce — 68 yacoB (2 yaca B Heflento), B
11 knacce — 68 yacoB (2 Yaca B Hefle/Nto).

Mpefnaraembliti B nporpamMme Mo (u3nKe rmepeyeHb 1abopPaTopHbIX U
MpaKTUYeCKnX paboT HABMSETCA PEKOMEHAOBaHHbIM, Y4YWUTe/lb AenaeT BbIOOp
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAUBUAYaSIbHbBIX
0CO6EHHOCTEN 00YyHatOLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupoge. HayyHble METOAbl MO3HAHWUS OKPY>KAHOLLEro
mMupa. Ponb 3KCMepUMeHTa M TeopuM B MNPOLIECCE MNO3HaHWUA MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dusnyeckne 3akoHbl U Teopunn. rpaHI/ILl,bI NMPUMEHNMOCTU (*)I/I3I/I'—I€CKI/IX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (M3nKM B (DOPMMPOBAHMN COBPEMEHHOW Hay4YHON KapTWHbI
MUpa, B MPaKTUYECKON AesaTeNIbHOCTUN NHOAEN.

Jlemoncmpayuu

AHa/I0roBble U LLI/I(*)pOBbIe N3MEPUTEJIbHbIE |'|p|/|6opb|, KOMMbKOTEPHbIE
AATYMKN,

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe aukKeHne. OTHOCUTENIbHOCTb MEXaHWUYEeCKOro ABMXKEHUS.
CucTtema oTcuéTta. TpaeKTopus.

MepemelleHne, CKOPOCTb (CpeAHsAs CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPEHME MaTepuanbHOM TOUKK, UX MPOEKUUM Ha OCU CUCTEMbI KOOPAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MPAMONMHENHOEe [ABUXeHue. [paduku
3aBMCUMMOCTW  KOOPAMHAT, CKOPOCTW, YCKOPEeHUsA, Nyt WU MepeMeLleHns
MaTepuanbHO TOUKN OT BPEMEHMW.

CB060AHOE NageHme. Y CKopeHme cBOOOAHOr0O NaieHus.

KpuBonuHeliHOe — ABMXXEHME.  [BMXXKEHME  MaTepuanbHOM  TOYKM MO
OKPY>KHOCTW C MOCTOSIHHOM NO MO/Y/H0 CKOPOCTbI. YTN0Basi CKOPOCTb, /IMHEHAS
cKopocTb. [Mepunog 1 yacToTta obpatleHus. LieHTpocTpemMnTenbHoe YCKOpPeHMe.,

TexHU4Yeckne YCTpONCTBA W MpPaKTUYECKoe MPUMEHEHUE: CMUAOMETP,
[BVKEHWE CHapAA0B, LenHble N peMEHHbIE nepeaayn.

Jlemoncmpayuu

Mopge/ib CUCTEMbI OTCYETA, UANKOCTPAUUA KMHEMATUYEeCKUX XapaKTEPUCTUK
[BVKEHUS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe U B pa3peXXeHHOM MPOCTPaHCTBe.

HabntogeHve ABuXeHWs Tena, OPOLUEHHOro mnof Yr/iomMm K rOpu3oHTY W
FOPU30HTA/ILHO.



3mepeHne ycKopeHns cBOOOLHOMO NafieHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

VccnefoBaHve COOTHOLLEHWA MeXZy NyTAMM, MPOWMAEHHbIMU TeloM 3a
nocnegoBatefibHble  paBHbIE TMPOMEXYTKA BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHNW C HAaYalbHOM CKOPOCTLH, PaBHOM HY/O.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

3yyeHune aBvXKeHWA Tena, 6poLIeHHOro roprsoHTasIbHO.

Tema 2. /lunamuka

MpuHUMN  OTHOCUTenbHOCTM  [anunes.  TlepBblii  3aKOH  HbIOTOHa.
VIHepumanbHble CUCTEMbI OTCYUETA.

Macca Tena. Cuna. MpuHUMN cynepnosviuumn cun. BTopoi 3akoH HblOTOHA
ANA MaTepuasibHOM TOUKKW. TpeTuin 3aKoH HboTOHA NS MaTepraibHbIX TOYeK.

3aKOH BceMUpHOro TAroteHnsa. Cuna TaXecTn. [lepBad KOCMUYecCKas
CKOPOCTb.

Cwuna ynpyrocTtun. 3akoH ['yka. Bec Tena.

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXEHUS, KaveHust). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cuUa TPeHUs NMokosA. KosppuumneHT TpeHus.
Cwnna conpoTUBEHUS NPW ABUXKEHWUW TeNa B XXUAKOCTU UK rase.

MocTynatensHOe 1 BpalLaTesibHoe ABWKEHWe abCoMOTHO TBEPAOrO Tena.

MOMEHT cuibl OTHOCUTENIbHO OCK BpalleHuda. [1nedyo cunbl. Ycnosusa
paBHOBECKA TBEPLOIO Tena.

TexHU4YeckMe YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: MOALWMMHUKMN,
[B/>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

Jlemoncmpayuu

ABneHne nHepumn.

CpaBHeHMe MacC B3aMMO/ENCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHA.

i3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOPeHHOM NogbEMe 1 NageHnn.

CpaBHeHVe CU TPEHUA MOKOSA, KaYeHUS U CKOMbXXEHUS.

YcnoBus paBHOBeCUS TBEPAOIro Tena. Buabl paBHOBeCKUS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

3yueHune aBMKeHUSt 6pycKa No HaKMOHHOW MTOCKOCTMW.



WccnepoBaHve 3aBUCUMOCTU CUT YNPYTOCTW, BO3HUKAIOLIMX B MPYXUHE 1
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnenoBaHve yCrioBWiA  paBHOBeCUS TBEPLOro Tefa, WMEKLWero ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

VMnynbC MaTepuasibHOM TOUKWM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
Mnynbc cuibl 1 U3MEHeHWe uMMnysnbca Tena. 3akOH COXPaHeHWUA WUMMybca.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi matepuanbHOM TOYKW. Teopema 06 W3MEHEHUM
KWHETMNYECKON 3Heprum.

MoTeHuManbHas 3Heprus. MoTeHumanbHas 3Heprua ynpyro
AeOpMUPOBaHHOM  NPYXWHbI.  [loTeHUManbHas  3Heprus  Tena  B6AM3K
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble WU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMA/IbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3Heprum cuctembl Terl.
3aKOH COXpaHeHUs MeXaHNUYeCKON 3HepPruu.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONEp,
MPY>XXUHHBIA MUCTONET, ABUXKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHUst UMnysbCca.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHne abCoMOTHO Heynpyroro ygapa C MoOMOLLbHO [ABYX OAMHAKOBbLIX
HUTAHbLIX MasATHUKOB.

WccnegosaHne €BA3M paboThbl CUMbl C U3MEHEHMEM MEXaHWMUECKON 3Heprum
Tefla Ha NPUYMepPe PacTSXKEHUSA PE3MHOBOIO XryTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKON TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. LOudysna. Xapaktep ABMXEHUA WU
B3aMMOJENCTBMA YacTuL, BellecTBa. Mofenn CTPOEHMsI ras3oB, >KMAKOCTEN WU
TBEPAbIX TeN N 06bACHEHNE CBOWCTB BELLECTBA HA OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Monekyn. Konnyectso BelllecTsa. [locTosHHas ABoragpo.

Tennosoe paBHOBecue. Temnepatypa n eé nsmepeHue. LLkana Temnepatyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEKYNSApHO-
KWHETMYECKON Teopun unpeasbHOro rasa. A6CONIOTHas TemnepaTypa Kak mepa
CpeAHerd KWHETUYECKOW 3HEeprun TenaoBOro [ABWDKEHWA dacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BellecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLLECCOB: U30TEPMA, M30X0pa,
n3obapa.

TexHMYecKe YCTPOMCTBA W NPaKTUYeCKOe MNPUMEHEeHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloWMe [MUCKPETHOE CTPOeHWe BeLLecTBa, oTorpagum
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLieCTBOBaHwMe MEXXMO/IEKYNAPHOIo
B3aMMO/ENCTBUS.

Moge b, nINICTPUpYyoLLas NPMPOAY AaBeHNs rasa Ha CTEHKM COCY/a.

OnbITbl, WTKOCTPUPYIOLLME YypaBHEHME COCTOSHUA WAealbHOro  rasa,
N30MpPoLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

OnpefeneHne maccbl Bo3fyxa B KNacCHOM KOMHaTe Ha OCHOBE W3MEPEHWiA
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3AyXa B HEIA.

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucTeMa. BHYTPEHHSAS 3Heprus TepmMoAMHaMUYECKOA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHns. KonnyecTtso TensoTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MAeasbHOro  rasa.  Buabl  Tennonepegaudu:
TenIoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y enbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

MoHATMe 06 agmabaTHOM npouecce. [lepBbli 3aKOH TePMOAVHAMUKW.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3ornpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoli 3akoH TepmoavHamMunK. HeobpaTMMOCTb NPOLLECCOB B MPUPOSE.

Tennoeble  MawwuHbl.  TlpUHUMNLI  JEACTBMA  TEMoBbIX  MaLUVH.
MpeobpazoBaHNa 3Heprv B TEMIOBbIX MawnHax. KoappuumueHT nonfesHoro
[EeNCTBMA TensioBo MaluuHbl, LiMkn KapHo ¥ ero KosguuMeHT Mose3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



TexHUYeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEr0 CropaHus, 6bITOBOI XONOANTbHUK, KOHANLIMOHED.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena MpM COBePLUEHWUM paboTbl: BblNET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOWN TPy6Ke NyTéM TpeHus (BULEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHe aHeprun (Temnepatypbl) Tena npu Tensonepesade.

OnbIT No aavabaTHOMY pacluMpeHuto Bo3gyxa (OMbIT € BO3AYLUHBIM
OrFHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, peakTUBHOIo
aBurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TeNN0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

MapoobpasoBaHme U KoHAeHcaums. cnapeHne n KuneHne. AGCOMOTHasA U
OTHOCUTE/IbHas BNaXHOCTb BO3fyxa. HacblweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHus. 3aBUCUMOCTb TeMMepaTypbl KUMEeHNS OT AaBeHus.

Teépaoe Teno. Kpuctannmueckme n amopdHble Tena. AHM30TPONUSA CBOWCTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHNYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUTPOMETP W
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npu noHWXeHHOM [aBNeHUW.

Crocobbl M3MepeHNs BNaXKHOCTMU.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTaN/IMYECKOro BeLLeCTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

13mMepeHne 0THOCMTENBbHOM BNaXKHOCTM BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
AnekTpmzauma Ten. NeKTpUYecKUid 3apag. [Ba Buaa 3NeKTPUYECKUX
3apafoB. [MPOBOAHMKMK, LAM3NMEKTPUKU K MOMYMNPOBOAHUKN. 3aKOH COXpaHeHWS
3NEKTPUYECKOrO 3apaja.
B3aumogeiicTeme 3apsanoB. 3akoH KynoHa. ToueyHbI 3N1eKTPUYECKniA 3apsi.
DneKTpuyeckoe none. HanpsXKEHHOCTb 3NeKTpuyeckoro nond. [puHUMN



Cynepnosvuuy sNeKTPUYECKUX Nonei. JIMHAM HanpsXKEHHOCTW 3NEKTPUYECKOrO
nons.

Pa6ota cun  anekTpocTaTMyeckoro  nonsd.  loTeHuman.  Pa3HOCTb
noTeHumanoB. [pOBOAHVMKM W OUINEKTPUKU B 3/IEKTPOCTATUYECKOM MOJe.
[nanekTpryeckas NPOHMLAEMOCTb.

ANeKTPOEMKOCTb. KoHAeHcaTop. DNeKTPOEMKOCTb M/IOCKOI0 KOHAEHcaTopa.
SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

TexHMYecKe YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1EKTPOCKON,
3/IEKTPOMETP, 3/IeKTpOCTaTUYeCKas 3aliuTa, 3a3eM/ieHMe  3/1eKTponprbopos,
KOHAEHCcaTop, KONUPOoBasibHbIM annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUSA 3/1IEKTPOMETPA.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcatopa OT n/ouwiagu
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NEKTPUYECKO MPOHULLAEMOCTW.

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3mepeHmne 3N1eKTPOEMKOCTM KOHAEHcaTopa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 3/IEKTPMUYECKOrO TOKa.
cTouHmKmM Toka. Crna Toka. MoCTOSHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNeKTPMYECKoe COMNpoTMBNEHME. Y[eNbHOe COMNPOTMB/IEHME BeLLECTBa.
MocnefoBatenibHOE, NapasnefibHoe, CMeLLaHHOe CoeiHEHVE MPOBOLHUKOB.

PaboTa aneKkTpuyeckoro Toka. 3akoH Jpkoyna-SleHua. MOLLHOCTb
3NEKTPUYECKOr0 TOKa.

ONEeKTPOABMXYLLAS CMMa U BHYTPEHHee COMPOTMBNEHME WCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NeKTpUYeckoin Lenun. KopoTkoe 3aMblKaHue.

JNeKTPOHHast ~ MPOBOAMMOCTb  TBEPALIX  METa//iIoB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

SNEKTPUYECKMIA TOK B BaKyyme. CBOMCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynpoBogHukn.  COGCTBEHHass M MNpPUMecHass  NPOBOAMMOCTb
nonynpoBoaHnKoB. CBOMCTBa p—n-nepexoga. MonynpoBoAHNKOBbIE NPMGOPLI.

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
QNEKTPONUTUYECKas guccoumnanma. INeKTponums.



AneKTpnyeckmin TOK B rasax. CamoOCTOATENbHbIA U HECAMOCTOSTE/IbHbIN
paspag. MonHus. Inasma.

TexHU4YeckmMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHME: aMnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEePMUCTOPbI 1 (HOTOPE3NCTOPLI, NMOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

Jlemoncmpayuu

13mepeHwue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT [AJIMHBI,
nnoLwasmn rnonepeyHoro ceveHnsa N marepuana.

CMellaHHoe coeanHeHMe NPOBOAHMKOB.

MpsmMoe WM3MepeHWe 3MeKTPOABVKYLLEA cufibl. KOpOTKoe —3amMblKaHue
ra/ibBaHNYECKOro 3/1eMeHTa 1 OLleHKa BHYTPEHHEro COMpOoTUB/IEHWS.

3aBMCMMOCTb COMPOTUB/IEHNS METa/I/IOB OT TeMMepaTypbl.

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

3yyeHre CMeLLaHHOro COeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPoABMXKYLLEA CUMbl UCTOYHMKA TOKA M ero BHYTPEHHEro
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nkn 6a30Boro ypoBHs B 10 Kfacce OCYLLECTBNAETCA C
YUETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Mesicnpeomemuvie nowsmus, CBA3aHHble C WU3YyYEeHWEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENMPOBaHNe, MOESb, N3MEPEHNE.

Mamemamuxa: pelIeHNe CUCTEMbl YPaBHEHWA, JNIMHeHAd  (PYHKUMS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CWHYC, KOCUHYC, TaHTeHC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPMYECKOE TOX/ECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoecus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, auddysms, ocmoc,
Tens006MeH XUBbIX OpraHn3MoB (BMAbI Tenaonepefayn, TeMI0BOE paBHOBECHUE),
3NEKTPUYECKUNE ABMIEHUNSA B XXUBOW NPUPOLE.

Xumust: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHMEe aTOMOB 1 MOJIEKY/1, MOJlb
BeLLecTBa, MOMIApHas macca, TensoBble CBOWMCTBA TBEPABIX TeN, >XMUAKOCTEN W



rasoB, 3/MEKTPUYECKME CBOMCTBA META/IOB, 3MEKTPONMTUYECKAs AuMccoLmalms,
ra/lbBaHUKa.

Teozpacus: BNAXKHOCTb BO3AyXa, BETPbI, 6apOMETp, TEPMOMETP.

Texnonozus: NPe0dpa3oBaHMe ABVMXKEHUIA C UCMONb30BaHWEM MEXaHWU3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
MUMNyNbCa B TeXHUKe (pakeTa, BOAOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM YWUCNe HaHOMaTepuanoB, WU
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPMBOPBI, Fa/lbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosvuum
MarHUTHbIX Mofieln. JINHUN MarHUTHON WHAYKUMKW. KapTuUHa NIMHWIA MarHUTHOWN
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rose MPOBOAHMKA C TOKOM. KapTuUHa /NMHWIA  UHAOYKLUMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTeda. B3amogencTeme npoBOAHNKOB C
TOKOM.

Cnna Amnepa, eé MoAy/nb W Hanpas/eHWe.

Cwuna JlopeHua, eé Moaynb U HanpaBneHme. OBMXKXeHNE 3apsSXKEHHOM YaCTULLbI
B O4HOPOAHOM MarHMTHOM nosie. PaboTa cunbl JTopeHua.

fBneHVe 3NeKTPOMarHUTHON WHAYKUMKW. T1OTOK BEKTOpa MarHWTHOW
NHAYKUMW.  INEeKTPOABMXKYLLAA cuna WHAYKUMW. 3aKOH  3/1eKTPOMarHMUTHOM
NHAYKUNN dapages.

BuxpeBoe 3neKTpMyeckoe rMose. INeKTPOABWMKYLLAa cuna WHAYKUUK B
NPOBOAHMKE, ABWXYLLEMCA NOCTyNnaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJe.

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLUNN.

JHeprna MarHUTHOr o Nonsa KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MpPUMEHEHWE: MOCTOSHHbIe
MarHuTbl, 3NeKTPOMAarHUTbl, 3NEKTPOABUraTelb, YCKOPUTENN 3NeMeHTapHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Llemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHATHOIO NonNs.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3M1EKTPOABMXKYLLENA CUMbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NoTOKa.

FABneHne caMoONHAYKLUNN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u IIEKMPOMAZHUMHbLE Kosieoanus

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCcKme  KonebaHus.
FapMoOHMYecKme KonebaHmsi. MMepuod, 4YacToTa, amnauTyda U (asa KonebaHwui,
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKnUii MasiTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwit. MNpeBpaLleHne 3Heprum nNpu rapMoHNYecKnX KonebaHumsx.

KonebaTenbHblii KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasbHOM KonebaTeNbHOM KOHType. AHaIONUs MeXay MexXaHUYeCKUmMu W
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWS
3Heprum B neasbHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBneHMe O 3aTyxatoLmX KonebaHnax. BbIHY>KaeHHble MexaHu4ecKue
KonebaHus. Pe3oHaHC. BbIHY)XeHHble 3N1eKTPOMarHUTHbIE KOebaHus.

MepemeHHbIA  TOK. CuHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MepeMeHHOro TokKa. AMMIMTYAHOE W [EACTBYHOLLEe 3HayYeHWe CWbl TOKa K
HanpsHKeHUs.

TpaHcgopmatop. Mpon3BoACcTBO, nepefava 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCMO/Ib30BaHNA 3/1EKTPOIHEPTUN B NOBCEAHEBHOMN YKN3HMN,

TexHn4Yeckme YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: 3MEKTPUYECKUIA
3BOHOK, reHepaTop rnepemMeHHOro Toka, IMHUK 3N1eKTponepeaay.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabntogeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

Ocuwnnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HANPSXXeHUA OT BPEMEHW) AnA
3/1IEKTPOMArHUTHbIX KonebaHui.

Pe3oHaHC npu nocnefoBaTe/lbHOM  COEAVMHEHUUM Pe3NCTopa, KaTyLUKu
NHAYKTUBHOCTU M KOHAEHcaTopa.

Mogenb MMHWUK 3N1eKTponepesadn.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

VccnenoBaHve 3aBUCMMOCTM Mepuoga mMasblX KofebaHuid rpysa Ha HUTK OT
AJIVHbI HUTK W MaccChbl rpy3a.

WccnegoBaHve rnepeMeHHOro Toka B LEnuM M3 Moc/efoBaTesibHo
COeAMHEHHbIX KOHAEHCATopa, KaTyLLIKM 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUNMHbBIE 60IHbl

MexaHn4ecKe BOJHbI, YC/OBUS pacnpocTpaHeHus. [Mepuogd. CKopoCTb
pacnpocTpaHeHnss W AfvHa BOMHbI. [lonepeyHble M MNPOAOSbHbIE  BOJIHBI.
NHTepdepeHUMsa 1 ondpakumna MexaHNYeCKNX BOSH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicoTa TOHa. TeMb6p 3BYyKa.

ANEKTPOMarHUTHbIE BOJHbI. Y COBUA U3/yYeHUSI 3N1IEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaumst BeKTopos E, B, V B anekTpomarH1MTHO BonHe. CBOWCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MNMpUMeHeHne 3M1eKTPOMAarHUTHbIX BO/IH B
TEXHWKe U ObITY.

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

ANeKTPOMarHUTHOE 3arps3HeHne OKpYXKatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKOBasi AMAarHoCTMKa B TEXHWKE W MeauuMHe, paaap,
pPagnonpuEMHNK, TeneBn3op, aHTeHHa, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxKeHUs 1 NPeNoMIeHNS MeXaHMYeCKNX BOJH.

HabntogeHve nHTepepeHUMn 1 andpakumm MexaHNYeCcKnX BOJH.

3BYKOBOW pe30HaHC.

HabnofeHne cBA3M TPOMKOCTM 3BYKA W BbICOTbI TOHA C aMmnvTy[ou U
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWMCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
npenomeHve, Nnonapusaums, audpakums, MHTepgepeHLms.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [pAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
0[HOPOAHOI cpefie. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBETA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA ceeTa. MoCcTpoeHne n306paXkeHNin B
M/IOCKOM 3epKarie,

MpenomneHune ceeTa. 3aKOHbI MPeIoMIEHN cBeTa. ABCONOTHLIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

Cobuparowime ©n pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTosiHMe M OMTUYecKas Cuna TOHKOW NMH3bI. [MOCTpoeHMe M300pakeHUn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHums cBeta. KorepeHTHble MCTOUYHUKW.
Ycnosus HabnogeHNs MakCUMyMOB W MUHUMYMOB B WHTEP(epeHLMOHHOM
KapTUHe OT ABYX CMH(A3HbIX KOMePEeHTHbIX MCTOYHWKOB.

Onppakumsa ceeta. [uipakumMoHHasa pelléTtka. Ycnosue HabnoaeHUs
rNaBHbIX ~MakCMMyMOB MpWv  MafgeHMM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANGPaKUNOHHYHO PELLETKY.

Monapusalma ceeTa.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKoe MpPUMEHEHME: O4YKW, Jyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHAsA pPeLléTKa, NONAponL.

Jlemoncmpayuu

MpAMONIMHEHOE pacnpoCTpPaHeHWe, OTPaXKeHWE W MNPenoMieHne CcBeTa.
OnTryeckune npubopsbl.

[MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHNI B IMH3aX.

Mogenn Mnkpockona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcun ceeta.

Mony4yeHne crnekTpa ¢ NoOMOLLLH NMPU3MbI.

[Mony4yeHne crekTpa ¢ MOMOLLBH AN(PAKLMOHHON PELLIETKM.

HabnofeHne nonspusaymm ceeta.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



13mepeHune nokasartens npesioMneHns CTekna.
VccnefoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Pa3znes 6. OcHOBBI CIelIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
[paHuUbl  MPYMEHWMOCTM  KNAcCMYecKoW  MexaHuku.  [loctynathbl
CreuuanbHOn Teopun OTHOCUTENbHOCTU: WHBAapUaHTHOCTb MOZAY/NA CKOPOCTM
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCKTENBHOCTL OAHOBPEMEHHOCTW. 3amMef/ieHe BPeMeHU U COKpaLleHue
ANHBI.
SHeprus 1 UMNynbC PeNATUBUCTCKON YacTULbI.

CBs3b MaCCbl C 3Heprueli 1 UMMNYNbCOM PENSATUBUCTCKOW YaCTMLIbl. DHEpPrus
MOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

®0oTOHbI. Popmyna MNnaHKa CBA3N 3HEPTUN POTOHA C ero YaCcTOTOW. DHEepPrus
N UMMY/bC (POTOHA.

OTKpbITNE N uccnegoBaHne gotoadpekTa. OnbiThl A. M. CToneToBa. 3aKOHbI
(hoToa(hheKTa. YpaBHEHUE IMHLITENHA ANA PoToaddekTa. «KpacHas rpaHuua»
(hoToahheKTa.

[asneHne ceeta. OnbITol 1. H. Jlebeaesa.

XnMnyeckoe AelicTBme ceeTa.

TexHU4Yeckne YCTPOMCTBA M MNPaKTUYECKOe MNPUMEHEHME: (OTO3/IEMEHT,
(hoToAaTumMK, ConHevHasa 6atapesi, CBETOANOA,

Jlemoncmpayuu

®oTO3(heKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

VccnenoBaHme 3aKOHOB BHELLHENO (DOTO3(h(EKTA.

CseToauog.

CosnHeyHas barapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -4acTuu,.
MnaHeTapHad Mogenb atoma. [lloctynatel bopa. W3nydeHve M nornowieHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
cnekTpoB. CMNeKTP YPOBHeW 3Hepruy atoma Bogopoaa.

BonHoBble cBoricTBa YacTuy,. BonHbl fe bpoins. KopnycKynspHO-BO/HOBOWA
Ayannsm.

CnoHTaHHOE ¥ BbIHYX/EHHOE U3/yYeHme.

TexHn4Yeckme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CNeKTPa/IbHbIN
aHa/M3 (CNeKTPOCKOM), Nna3ep, KBaHTOBbIN KOMMbIOTE.



Llemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OnpeneneHvie 4NHbI BONHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepnMeHThl, [0Ka3blBaloLWMe C/OXKHOCTL CTpoeHusA fppa. OTKpbITUEe
pagnoaktmBHocTh.  OnbiTbl  Pesepdopga No  onpefeneHWo  cocTasa
pagMoakTUBHOrO u3nydeHmsi. CBoWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

OTKpbITME MPOTOHa M HEMTpoHa. HyknoHHas mogens sapa lMeinseH6epra—
ViBaHeHKoO. 3apaa aapa. MaccoBoe umcno aapa. 3oTonel.

Anb(a-pacnag. ONeKTPOHHbIA W MO3UTPOHHLIA beTa-pacnag. [Mamma-
n3ny4deHue. 3aKOH pafM0aKTUBHOIO pacnaga.

SHeprus cBA3n HYK/I0HOB B a4pe. AfepHble cuibl. JeeKT Macchl agpa.

AfepHble peakunn. [leneHne n cUHTE3 a4ep.

AnepHbIi peakTop. TepMosdepHbIn cuHTEe3. [po6neMbl M NePCneKTUBbI
AAEePHOM 3HEPreTUKM. IKOTOTNYECKME acreKTbl AAePHOM SHEPTeTUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM KapTUHbI MUpa.

TexHMYecKre YCTPOoCTBA N MPaKTUYeCKoe MpUMeHeHWe: 403UMETP, kamepa
BunbCcoHa, AepHbIin peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CYETUMK MOHU3MPYIOLLMX YACTHLL.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

WccnepnoBaHuve TpekoB YacTuL, (Mo rotosbIM (hoTorpadusam).

Pa3znen 8. JjieMeHTHI ACTPOHOMUHU M ACTPOPUNKHU

JTanbl pasBuUTUA acCTpOHOMUW. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUeHNe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Co3Be3aus, Apkue 3BE3Abl, MJaHETbI, UX BUAMMOE
[B/KEHNE.

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTUMBHOCTb. WICTOUHMK 3Heprum ConHua W 3BE3N.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrneKTpasibHbI Knacc —
CBETUMOCTb». 3BE3Abl rNTaBHOW MNOCnefoBaTelbHOCTN. 3aBUCMMOCTb «Macca —
CBETUMOCTb» NS 3B&3[ rN1aBHOWM NOCNefoBaTe/lbHOCTU. BHYTpeHHee CTpoeHue



3Bé34. CoBpeMeHHble NMpeAcTaBNeHNS 0 NPOUCXOXAeHUM 1 asonounn ConHua u
3BE3[,. JTanbl XXM3HN 3BE3M.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
[ManakTuke. Tunbl ranakTukK. Pagnoranaktmkyi U Keasapbl. YEpHbIE AbIpbl B A4pax
ranakTuk.

BceneHHas. PaclumpeHne BceneHHoi. 3akoH Xab6/1a. Pa3beraHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpeaeneHns NoNoXKeHNs HebeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apkue 3sésfbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMa/IbHOM N 3TUYECKOW cihepax AesTe/IbHOCTU YesloBeKa, pPosib Y MeCTO (IM3MKK
N aCTPOHOMMM B COBPEMEHHOI Hay4YHOI KapTUHE MUPa, PO/b PU3NYECKON TEOPUU
B (hOpMMpOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
()M3MYECKON KapTWHbI MUpa B 06LLEM PsfY COBPEMEHHbIX eCTECTBEHHO-HayUHbIX
NpeLCcTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

M3yyeHne Kypca (om3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
61oIornn, XMMnK, recrpatnumn 1 TeEXHOIOrnN.

Mescnpeomemnvie nonsamusi, CBA3aHHbIE C WU3YYEHMEM METOLOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, N3MEPEHNE.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
()YHKUUKN: CUHYC, KOCMHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYeCKoe
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCK KOOPAMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTAPHbIX (YHKLUWA, NPU3HaKKW MoJo6bus TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX quryp n ooéma Ter.

Buonocus: 3NeKTPUYECKME SABMEHUS B XMBOW Npupoae, KonebaTenbHble
ABWXEHUSI B XXMBOI NpUpoe, ONTUYECKME ABMEHUS B XXMBOW Npupose, AencTeue
pajmaLmm Ha X1Bble OpraHnsmbl.

Xumus: CTPOEHNE aTOMOB N MOJSIEKY/, KpUCTaI/IMYecKaa CTPYKTypa TBEPALIX
Te/l, MexaHW3Mbl 00pa30BaHMS KPUCTA//IMYECKON PELIETKM, CMeKTPasibHbIN
aHanus.



leoepachus:  MarHUTHble nontoca 3emMnu, 3a1eXW MarHUTHbIX — PYA,
(hoTOCHEMKA 3eMHOIM NOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
3NeKTpoABUraTeNib, UHAYKUMOHHAA nedyb, pajap, PaguonpuémHuK, Tenesusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapar, BOIOKOHHAast OMTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue y4yebHOro npeameta «®du3nKa» Ha YPOBHe CpefHero oo6uiero
06pa3oBaHNs (6a30Bblil YPOBEHbL) AO/MKHO 06ECNeYnTb AOCTUXKEHME CNeayoLmnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/nbTaTbl OCBOEHUSA y4ebHOro npeamMeTa «Pusnka» AOMHKHbI
OTpaXaTb rOTOBHOCTb W CMOCOOHOCTb 00Yy4aroLMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBa, PacLUMPEHUE >KMU3HEHHOIO
OnbITa W OMbITa AeATeIbHOCTN B NPOLIECCe peasim3aum OCHOBHbIX HarpaBieHui
BOCNUTATE/IbHON AeATe/IbHOCTI, B TOM YIC/e B YaCTW:

1) rpamaaHCKOro BOCIIMTAHMS

ChOPMMPOBAHHOCTb IPaXAaHCKOW NO3nLMM 00yYatoLLLEroCs Kak akTUBHOIO U
OTBETCTBEHHOrO Y/IeHa POCCUICKOro 00LLECTBa;

MNPUHATUE  TPAAULUMOHHBLIX  O6LLEYENOBEYECKUX  TYMaHUCTUYECKUX U
[AEMOKPaTUYECKNX LIEHHOCTEM;

FOTOBHOCTb BECTW COBMECTHYIO AeATENIbHOCTb B MHTepecax rpaxgaHCKoro
obLlecTBa, y4aCcTBOBaTb B CamMOynpaB/ieHU B 06pa3oBaTe/lbHOM opraHu3aunu;

YMeHMe B3aMMOZeliCTBOBaTb C COLMaIbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
NX PYHKUMAMMN U Ha3HAYeHVEM;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

chopmMmnpoBaHHOCTb POCCUINCKOIA rpaXk4aHCKoi NAEHTUYHOCTH,
NnaTpuoTU3Ma;

LIEHHOCTHOE OTHOLUEHME K TOCYAapCTBEHHLIM CMMBOMAM, [OCTUXKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW (IN3UKUN N TEXHUKMN;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

chopMMpPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOro MNOBeAEHUS;

CMOCOOHOCTb OLEHMBaTL CUTYaUMIO U MPUHMMAaTb OCO3HaHHbIE PeLUeHUS,
OPUEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTK, B TOM 4uC/Ee B
[eATeNIbHOCTU YYEHOTO;

0CO3HaHWe IMYHOr0 BK/IaZa B MOCTPOEHME YCTONYMBOI0O OyayLLero;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

3CTETMYECKOE OTHOLLEHME K MUY, BK/TKOYas 3CTETUKY HAYYHOrO TBOPYeCTBa,
MPUCYLLIErO (IU3MYECKOIN HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

NHTEpeC K pas3nMyHbIM cepam MpPoecCUOHaIbHON AeATeNbHOCTN, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHUKOIN, YMeHWe COBepLLAaTb 0CO3HAHHbIN BbIOOP
OyayLiein npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMi0 1 caMo0bpa3oBaHMO B 06/1aCTH
(hM3MKM Ha MPOTSHKEHNUN BCEW XKN3HU;

6) IKOJOrHYeCKOro BOCIIUTAHMS

CPOPMMPOBAHHOCTL  3KOMOMMYECKON Ky/bTYpbl, OCO3HaHWe r106a/bHOro
XapakTepa 3K0N0rnmyeckmx npobnem;

MNNaHUPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefie Ha OCHOBE
3HaHWA Lieneil yCTONYMBOIO Pa3BMTUA Ye/loBEYEeCTBa,;

pacluvpeHve onbiTa [esATe/lbHOCTU 3KOOrMYecKoil Harpas/ieHHOCTN Ha
OCHOBE VMEIOLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

ChOpMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKOI HAYKN;

OCO3HaHMe LEHHOCTU Hay4HOW [eATeNIbHOCTWM, TOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKNM  OCYLLECTBNIATb  MPOEKTHYKD U UCCNefOoBaTeNlbCKyto
[eATeNIbHOCTb MHAMBUAYANLHO 1 B rpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jiornueckue aeMcTBUA:
CaMOCTOATENIbHO  (JOPMYy/NMpOBaTb M akTyanmsmpoBaTb  Mnpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
onpepensaTb Uenn AeATeNlbHOCTW, 3ajaBaTb MapaMeTpbl U KPUTEPUM UX
[OCTUXKEHUS,
BbIABNATbL  3aKOHOMEPHOCTM W MPOTMBOPEYNSs B paccMaTpPUBaEMbIX
(M3NYECKMX ABMEHMSX;
pa3pabarbiBaTb MaH PeLleHns npob6/eMbl C YYETOM aHanM3a UMEHLLMXCS
MaTepUaibHbIX N HEMaTEPUa/IbHbIX PECYPCOB;
BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLLEHMBAaTb COOTBETCTBUE PE3Y/IbTATOB
LIeNsIM, OLIEHMBATb PUCKM NOCNEACTBUI AeATENbHOCTY;
KOOpPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/NOBUSIX  peasibHOro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pas3BMBaTb KpPeaTMBHOE MbILL/IEHME MPY PELLEHNN KN3HEHHBIX NPO6IEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BNafeTb Hay4yHON TEPMMHOMOIMEN, KIIHOYEBLIMW MOHATUAMU U METoAaMM
(hn3MyecKoin HayKu;



BNafeTb HaBblKaMu y4ebHO-MCCNef0BaTeIbCKOM U MPOEKTHOW AeATeNbHOCTY
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MeTO/I0B MO3HaHUS;

BNageTb BUAaMW AeATENbHOCTU MO MOMYYEeHW0 HOBOrO 3HaHWUS, €ero
NHTeprpeTaymn, npeobpasoBaHNIO W MPUMEHEHUIO B Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNISITb  MPUYUHHO-CNIEACTBEHHbIE CBA3WM W aKTyaln3upoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé peLleHusi, HaXoAWUTb aprymeHTbl NS [0Kas3aTe/NbCTBa
CBOMX YTBEPX/AEHWUIA, 3aaBaTb NapaMeTPbl U KPUTEPUN PELLIEHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauvM B 006pa3oBaTe/lbHOM
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWUA MO0 (M3MKe B MpPaKTUYeCKytd 0061acTb
XXUN3HEedesATeIbHOCTH;

YMETb UHTErPMPOBaTh 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE UAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLEHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKatoLLMe a/ibTepHATUBHbIE PeLLeHNs.
Pabora c nundopmanueii:

BNafeTb HaBblKaMW MOMYYEHUSI MHGOPMALMKA (PU3NUECKOTO COAEPXKaHUS U3
MCTOYHMKOB pPasHbIX TWMNOB, CaMOCTOSATE/NIbHO OCYLLECTBAATb MOWCK, aHasun3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNK;

MCMoMb30BaTb  CPeACcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKALMOHHBIX
TEXHOJIOTUIA B PELLUEHUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX M OpraHun3auMOHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWsi B Pas3/IM4YHbIX opMaTtax C
YUYETOM Ha3Ha4YeHUs MHopMaLUn 1 LIeNeBor ayauTopun, BbIorpas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmn3auum.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYLLECTBNATb  OOLUEHME Ha YpoKax (WM3NKM WU BO  BHE-YPOUHOI
[EeATENbHOCTWN,



pacno3HaBaTb  MNPEANOCbINKN  KOHDAMKTHLIX  CUTyauuii KU cMmsiryatb
KOH(NKTBI;

PasBEPHYTO W NIOTMYHO M3naraTb CBOK TOYKY 3PEHUA C WCMO/SIb30BaHWEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb M UCMOMb30BaTb MPENUMYLLLECTBA KOMaHAHON WM WMHAVBUAYa/IbHOW
paboThl;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX AEACTBUA C YYETOM OOLLMX
NHTEPECOB 1 BO3MOXXHOCTE KaXKAO0r0 YneHa KONNeKTUBa;

NPUHMMATL  UEeM  COBMECTHOM  AesTeNbHOCTW, OpraHu30BbIBaTb U
KOOPAUHMPOBaTb [AENCTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUA,
pacnpefensTe PoAn ¢ YY8TOM MHEHMIA Y4YaCTHMKOB, 06CYXAaTb pe3ynbTaThbl
COBMECTHO paboThl;

OLEHMBATb Ka4yeCTBO CBOEro BK/Mafa WM KaXKAOro y4yacTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npefnaraTb HOBble MPOEKTbl, OLEHMBATb WAEW C MO3MUUN  HOBMU3HBbI,
OPUTMHANBLHOCTK, NPAKTUYECKOW 3HAYNMOCTU;

OCYLLIECTBMIAITb  MO3UTUBHOE CTpPaTernyeckoe MoOBeAeHNE B  Pa3/IMYHbIX
CUTYyaUumsX, NPOSIBNATb TBOPUECTBO 1 BOOGPaXKeHME, ObITb MHALIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYIO [AesTeNlbHOCTb B 061acTu
(M3NKN W  aCTPOHOMWUW, BbISBNATL MPO6GMEMbl, CTaBUTb W (HOPMYNNPOBaTb
COOCTBEHHbIE 3a7a4u;

CaMOCTOSITE/IbHO COCTaB/ATb M/1aH PELUeHUs PacUETHbIX M KauyeCTBEHHbIX
3a/iay, MaH BbINO/HEHUS NMPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCSA PECYPCOB,
COOCTBEHHbIX BO3MOXKHOCTEN U NPeAnoYTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLNsAM;

pacLuMpsATL paMKK y4ebHOro npeameTa Ha OCHOBE INYHBIX MPeANOYTEHWIA;

[enaTb OCO3HaHHbIA BbIGOP, aprymMeHTMpoBaTb €ro, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a PELLEHNE;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

CnocobCcTBOBaTL (POPMUPOBAHMIO W MPOSIB/IEHUIO 3pYAMLMM B 061acTu
(h131KK, NOCTOSHHO MOBbILLIATHL CBOW 06pa30BaTe/IbHbIN U KyNbTYPHbIA YPOBEHD.

CaMOKOHTpOJIb, 3MOIII/IOH2UILHLII71 HHTCJIJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B [AEATENbHOCTD,
OLleHMBATb COOTBETCTBME Pe3y/bTaToB LiesM;

BMafleTb  HaBblkaMW  MO3HaBaTe/lbHOM  pePieKcUM  KaK  OCO3HaHWA
COBepLIaeMbIX AEWACTBUA W  MbICAIUTENbHBIX MPOLECCOB, WX pPe3ynbTaToB U
OCHOBaHWiA;



MCMO/b30BaTh MPUEMBI PeieKCUn ANs OLEHKN CUTYyauuu, Bbibopa BEPHOMO
peLleHuns;

YMEeTb OLEHMBaTb PUCKM M CBOEBPEMEHHO MPUHUMATb PELUEHUS MO KX
CHVKEHWIO;

NPUHUMaTb MOTMBbI W aprymeHTbl ApYrnx npu aHamse pesy/bTaToB
[eATeNbHOCTY;

MPUHMMATL Cebsl, MOHMMasA CBOM HeJOCTaTKM U [JOCTOUHCTBA,;

NPUHUMaTb MOTMBbI W aprymeHTbl ApYrmx npu aHamse pesy/bTaToB
[eATe/IbHOCTY;

Mpu3HaBaTb CBOE NPaBo M NPaBo APYrvX Ha OLLUNOKK.

B npouecce AOCTMXEHUSA NMYHOCTHBLIX Pe3yNbTaToB OCBOEHWS MPOrpamMmbl
No (u3nKe A9 YPOBHA CpeAHero o6LLero 06pa3oBaHNs Yy 00yYaroLLMXCA
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLuii
ChopMMPOBaAHHOCTb:

CamMOCO3HaHMs, BKNHOYALOLLEero crnoco6bHOCTb MNOHMMAaTL CBOE 3MOLMOHaIbHOE
COCTOSIHME, BMAETb Hanpas/ieHNs pasBUTUA COOCTBEHHOW 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHBIM B Ce6E;

CaMOperynnMpoBaHuns, BK/IHOYAIOLLEr0o CaMOKOHTPO/b, YMeHWe MNpUHMMAaTb
OTBETCTBEHHOCTb 3a CBOE MOBefAeHMe, CMOCOBGHOCTb afanTMpoBaThCA K
3MOLMOHaNbHBIM N3MEHEHUAM M NPOSBAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLMM, BKIOYALOLLEA CTPEM/IEHME K AOCTVXKEHWNIO Lienn n
ycrnexy, ONTUMU3M, WHUUMATUBHOCTb, YMEHWe [eiCTBOBaTb MCXOAS M3 CBOUX
BO3MOXHOCTEW;

aMnaTnK, BK/IKOYatoLel CrnocobHOCTb NOHMMATb 3MOLMOHA/IbHOE COCTOSHUE
APYIUX, Y4uTbiBaTb €ro npu  OCYLIEeCTBNEHUM 0OLIeHMs, CNocoBHOCTb K
COYYBCTBUIO N COMEPEXMBAHWIO;

COLMaJIbHbIX HaBbIKOB, BK/THOUAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUSA
C ApYrUmMu NoabMu, 3a60TUTLCA, NPOABATL MHTEPEC U pa3peLLaTb KOHQINKTbI,

INPEJMETHBIE PE3YJIBTATBI

K KoHuUy 06y4yeHns B 10 kiaacce NpegMeTHble pe3y/bTaTtbl Ha 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YHatOLLMXCA YMEHWIA:

AEMOHCTPUPOBaTb Ha MpuMepax posib U MeCTo (PU3NKN B (POPMUPOBAHMK
COBPEMEHHOW Hay4HOW KapTWUHbI MUpa, B Pa3BUTUN COBPEMEHHOW TEXHUKU U
TEXHOJIOMiA, B NPaKTUYECKON AeATeNIbHOCTM NHOAEN;

YUMTbIBATb TPaHULLbl MPUMEHEHUS U3YYEeHHbIX (U3NYECKUX MOeNei:
maTepuanbHas TouKa, UHepLUmanbHas cucteMa oTcUéTa, abCoNtoTHO TBEPAOE TeNo,
naeasbHbIA ra3, MOAeNn CTPOEHWS ras3oB, XXMUAKOCTEN U TBEPALIX TeN, TOYEUHbIN
3NEKTPUYECKINIA 3apsAA MPU peLLeHnN (U3NYeCKNX 3aaay;



pacno3Haeatb usmnyeckme sBneHns (Mpouecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUS BeLLecTBa U
3NEKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOe  MPSAMOJIMHEHOe
[BWKEHMe, CBOOOAHOE MafeHne Ten, ABWKEHME MO OKPY>KHOCTW, WHepuums,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUNE XMUAKOCTEN
N TBEPAbIX Tesl, U3MeHeHVe 06bEMa Te/l NpY HarpeBaHUK (OXNaxaeHUn), Ten10Boe
paBHOBECKE, MCMapeHue, KOHAeHcauus, nfiaBfeHne, KpucTannsauus, KuneHue,
BNIQXKHOCTb BO34YyXa, MOBbILLEHWNE [aB/eHWs rasa npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay rapamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NleKTpm3aLUmsa Tes, B3aMMOencTBue 3apaoB;

OMUCbIBaTb MeXaHWYecKoe [ABWXKEeHMe, UCMofb3ys (PU3NYECKNe BeIMUUHBI:
KoopAuHata, MyTb, MNepemMeLleHne, CKOPOCTb, YCKOpeHue, macca Tena, CUna,
UMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHad 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb;, MpPU OMNMWCaHUN NPaBWIbHO TPaKTOBaTb
(PM3MYECKNA CMbIC/T UCMOSb3YeMbIX BEMMUYMH, UX 0603HAYeHUs W edVHMUUPbI,
Haxo4uTb (POPMY/bl, CBA3bIBAKOLWME AAHHYIO (PM3NYECKYHO BEIMYUHY C ApYrUMU
Be/IMYMHAMN;

ONUCbIBaTb M3YyYeHHble TernoBble CBOWCTBA TeN W TensoBble SB/EHUS,
NCMonb3ys (U3MYeCKne BeNNYUHBLI: [aBfieHWe ras3a, Temneparypa, CpefHss
KWHeTUYecKas 3Heprna XaoTUYeCcKOro ABWXKEHWUA MOJEKYS, CpeaHeKBagpaTnyHas
CKOPOCTb MOJIEKY/, KOMIMYECTBO TensoTbl, BHYTPEHHAA 3HEPrus, paboTta rasa,
KO3(ULMEHT MONE3HOro AeWCTBUA TensioBOro [Asurarens; mnpuv  OnucaHum
MpPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbICNT  WCMOMb3YEMbIX BENNYUH, WX
0603HaYeHNs W efuvHWUbI, HaxXO4WUTb (POPMY/bl, CBA3bIBAlOWME [AHHYIO
(PM3NYECKYHO BENNYMHY C APYTMMU BENNYMHAM,;

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
ABNeHMst (NpoLecchl), UCNOMb3ya (U3NYECKMe BENIMUMHbIL: 3NEKTPUYECKUIA 3apsif,
3/NIEKTPUYECKOe nosie, HanpsXKEHHOCTb MOA, NOTeHLUMaN, Pa3HOCTb MOTEHLNANOB;
Npy onucaHWM nNpPaBU/IbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMYMH, MUX O0O03HAYEHMA M efuHULbI; YyKasblBaTb (DOPMY/bl, CBSA3bIBAKOLLME
AAHHYHO (DU3NYECKYHO BENTMYNHY C APYTMMU BEIMYNHAMN;

aHa/IM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMEHUSA, UCMOMb3ya (PU3NYECKMEe
3aKOHbI N NPUHUMNLI: 3aKOH BCemnpHoro taroteHus, |, 11 n 11l 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMMYbCa,
MNPUHLUMN CYNeprnosnuumnyi Ccui, NPUHUMN paBHOMNPaBUA MHEPLUASIbHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KMHETUYECKYIO TEOpU0 CTPOEHMSA BeLlecTBa, rasoBble
3aKOHbl, CBA3b CPeAHEN KMHETUYECKOW 3HEPrumM TEMI0BOro ABMXKEHUS MOJEKYN C
abCONOTHOM TEMMepaTypoi, nepBbId 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHeHUs
3NEKTPUYECKOrO 3apsda, 3akoH KynoHa, npu 3TOM pasnmMyarb C/I0BECHYHO



(hopMyNIMPOBKY 3aKOHa, €ro MaTemaTU4eckoe BblpaXKeHue 1 ycnoBus (rpaHuLbl,
06nacTu) NPUMEHUMOCTU;

0ObACHATb  OCHOBHblE  MPUHUWMbLI  JEACTBMS  MalluWH, Npubopos w
TEXHUYECKNX YCTPOICTB; pa3nimyatb YCNoBMS MX 6e30MacHOro MCnosb3oBaHNs B
MOBCEAHEBHOM XWU3HU;

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHNIO (U3NYECKUX SIBMEHUIA U
MPOLECCOB C WCMO/b30BaHWEM MPAMbIX WM KOCBEHHbLIX W3MEPEHWI, Npu 3TOM
(hopMmynupoBaTtb npobnemy/3agadyy W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupatb YCTaHOBKY W3 MpPef/IoKeHHOro 060pyfoBaHMs, MPOBOANUTL OMbIT Y
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKUX BENNYUH, NPK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHWS U UCMO/b30BaTb M3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTM  MeXAy — (DM3MYECKMMU  BEIMYMHAMKU €
MCNONb30BAHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEIMYMH B
BuAe Tabnuu 1 rpadnkoB., Aenatb BbIBOAbI N0 pe3ynbTaTaMm UCCNefoBaHus;

cobntogatb npasuia 6e3onacHoOro Tpyda npyv NpPoBeAeHUN 1CCNefoBaHNA B
pamkKax y4ebHOro aKCnepuMeHTa, Y4eOHO-MUCCNefoBaTENIbCKON W MPOEKTHOW
AEATENIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaToOpHOro
060opy10BaHUS;

pelaTtb pacyéTHble 3afaun C SBHO 3afaHHON (U3NYECKOn MOZENbIO,
NCNonb3ys (HM3nNYeCKme 3aKOHbI U NMPUHLMNbLI, Ha OCHOBE aHa/In3a YCoBUA 3a4a4m
BblOMpaTb (OM3NYECKYHO MOfENb, BblAeNATb (PM3NYECKME BENNYMHBLI U (DOPMYIIbI,
Heo6XoAuMble ANS eé pelueHus, NPOBOAWUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb Ka4yecTBEHHbIe 3aayu: BbICTpamMBaTb IOrMYeCKN HENPOTUBOPEYMBYHO
LIENOYKY PacCy>AeHW C ONopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTM U
(hmsnyeckmne SBNEHUS;

MCNOoNb3oBaTb MNPV PELUeHUM  Y4ebHbIX  3ada4  COBPEMEHHbIE
NHOPMALMOHHbIE TEXHOMOMMI [N MOUCKa, CTPYKTYPUPOBaHNS, MHTepnpeTauum
N NpeAcTaBneHns y4ebHOM 1 HayYHO-NONYNSAPHON MHGopMaLun, NONyYeHHON 13
PasINYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIO;

NPMBOANTL NPUMEPbI BKNaAa POCCUACKMX 1 3apyBeXHbIX YUYEHbIX-PUN3NKOB B
pa3BMTME HayKu, OObACHEHWE MPOLECCOB OKPYXaloLwero mMupa, B pasBuTUe
TEXHWUKW N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3MKE B MOBCEAHEBHOM YXM3HW
Ana obecneyeHns 6e30MacHOCTM Npu 06paLleHnmn ¢ npruéopammn N TeEXHUYECKUMU



YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBeAEHUNSA B OKPY>KatoLLelt cpese;

paboTaTb B rpynne C BbINO/AHEHNEM pPa3/INUHbIX COLMaNbHbIX POSeN,
MnaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1a/, K&XKA0ro M3 YYaCTHUKOB rpynnbl B peLeHne paccMaTpuBaeMoii Npo6emsl.

K KoHuy o06yyeHus B 11 kuacce npeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHUIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MEeCTo (M3MKU B (DOPMUPOBaAHUN
COBPEMEHHOW Hay4HOW KapTWUHbI MWpa, B Pa3BUTUN COBPEMEHHOW TEXHUKU U
TEXHO/OMMI, B MPaKTUYECKON AeATENbHOCTU NOAei, LEeNoCTHOCTb U efMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb paHuLUbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOfeNei:
TOUYEYHbIV 3NEKTPUYECKNIA 3apsf, Niyd CBeTa, TOYEUHbIA UCTOUYHMK CBETA, SAepHas
MOfe/b aToMa, HYKNOHHas MOAeNb aTOMHOMo sfpa Mpu pelleHnn (r3nYecKmx
3ajau;

pacrnosHaBaTb M3NYecKne SBneHns (NPOLECChbl) N 0OBACHATb X Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMMUKM U KBAHTOBOWN (IU3UKW: 3/1EKTPUYECKas NPOBOAUMOCTb,
Tena0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AelCTBUA TOKa, B3aMMOAENCTBME
MarHWTOB, 93MEKTPOMAarHuTHast WHAYKUMS, AEACTBME MarHUTHOrO MoNs  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsf, 3MEKTPOMarHUTHbIE KOnebaHus K
BOJIHbI, MPSAMOJIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesioOM/IEHNE,
NHTepdepeHUns, audpakyms W nonspusaums  CBeTa, AMCNepcus  CBETA,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [AaBNEHWNE, BOSHUKHOBEHWE
/IMHEAYaTOro CrnekTpa aromMa BOAOPOAA, €eCTeCTBeHHas W WMCKYCCTBEeHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBONCTBA BeLLECTBa (3NEKTPUYECKME, MarHWUTHbIE,
ONTUYECKME,  3INMEKTPUYECKYD  MPOBOAMMOCTb  Pas/MyHbIX  cped) W
3N1EKTPOMAarHUTHble ABMEHNSA (NPOLECCh), MCMONb3ys (U3NYECKNE BENNYUHDI:
3NEKTPUYECKNIA 3apsf, CUMa TOKA, SNEKTPUYECKOE HanpshKeHWe, 3NMeKTpuyeckoe
COMPOTUB/IEHME, Pa3HOCTb MOTEHLMANIOB, 3MEKTPOABMXKYLLAA CMMa, paboTa TOKa,
WHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKW, 3HEPrns 3MeKTPUYECKOro U MarHWTHOro nonewn, nepuog M vactoTta
KonebaHnii B KonebaTeNbHOM KOHTYpe, 3apsf W cuia TOKa B npouecce
rapMOHUYECKUX  3NEKTPOMArHUTHbIX Ko/febaHuin, (OKYCHOe paccTosHue U
ONTUYeCKas cuna NMH3bI, MpY ONMCaHUM MpPaBWUIbHO TPAKTOBaTb (U3NYECKUIA
CMbIC/T WCMO/Ib3YEMbIX BEIMYMH, WX O0003HAYEHWA W eAMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  AAHHYIO  (DU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;



OMUCbIBATb M3YYEHHble KBaHTOBble $BMEHWUA W MNPOLECCHI, WCMO/b3yA
(hn3nyeckne BENMUMHBI: CKOPOCTb 3/1IEKTPOMArHWUTHbLIX BOJIH, AJ/IMHA BOJIHbI U
4acTOoTa CBETa, IHEPr1a 1 MMNybC POTOHA, NePUO nonypacnasa, 3Heprus CeBasun
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCMO/b3yeMbIX BEIMUYMH, UX 0003HAYEHUS M eAuHWULbI, YKasblBaTb (HOPMY/ibl,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIYNCNIATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHUA, UCMOMb3ya (PU3NYECKMe
3aKOHbl W MPUHLMMBI: 3aKOH OMa, 3aKOHbI MOC/1e40BaTe/IbHOTO U Napa/iefisHoro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[pKoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUWW, 3aKOH MPSMO/IMHEHOTO PacrnpoCTpaHEHUS CBeTa, 3aKOHbl OTPaXKeHUs
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3NDEKTE,
3aKOH COXpaHeHWs 3Hepruu, 3akKOH COXPaHeHWs MMMNY/bCa, 3aKOH COXpPaHeHWS
3NIEKTPUYECKOTO 3apsafa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pas/ninyarb C/IOBECHYIO (hOPMYNPOBKY
3aKOHa, €ero maremMaTM4yeckoe BbIpaXeHMe U ycnosus (rpaHuubl, 061acTu)
MPUMEHUMOCTH;

OrMpefenaTb Hanpas/eHe BEKTOPA MHAYKLMN MarHUTHOIO NMos NPOBOAHMKA
C TOKOM, CU/bl Amniepa 1 cunbl JTopeHua;

CTPOWUTb W OMUCbIBaTb M3006paXkKeHWe, CO34aBaeMoe MJIOCKUM  3epKasioM,
TOHKOW JIMH30M;

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHUIO  (DU3NYECKMX SBNEHWIA ©
MPOLECCOB C MCMOMb30BaHMEM MPAMbIX W KOCBEHHbIX W3MEPEHWI: npu 3TOM
(hopMynupoBaTb npobnemy/3agady W TUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTB/IATL MPSAMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENIMUYNH, NPU
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEeHUS U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKUX BE/IMYMH  C  UCMO/Ib30BAHUEM
MNPAMbIX WU3MEPEHWUIA: MPW  3TOM KOHCTPYMpOBaTb YCTAaHOBKY, (JMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCMMOCTU (PU3NYECKUX BEIMYMH B BUAe Tabnul, u
rpavKoB, fenatb BbIBOAbI MO pe3y/ibTaTam UCC/e[0BaHus;

cobnogaTtb npasuna 6esonacHoOro Tpygda npyv NpoBefeHUN 1ccnefoBaHUi B
pamkKax y4ebGHOro aKcrnepuMeHTa, Y4ebHO-MUCCef0BaTE/IbCKON U MPOEKTHOW
[eATeNbHOCTN C MCMOMb30BaHWEM W3MEPUTESIbHbIX YCTPOWCTB M 1abopaTopHOro
0bopy10BaHus;

pewaTtb pacyéTHble 3afadn C SABHO 3aflaHHOW (PU3NYECKOM MOJENbO,
NCMO/b3ya (PU3MYeCKme 3aKOHbI Y MPUHLMNbLI, HA OCHOBE aHa/I13a YC/0BUSA 3a4a4n



BbIOVPaTb (PU3NYECKYHO MOAENb, BbIAENATb (U3NYECKME BENNUMHBI U (HOPMYIIbI,
Heo6Xxo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOSTY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

pelaTb Ka4eCTBEHHbIe 3a/ayu: BbICTPamMBaTb JI0rMYeCKy HENMPOTUBOPEUNBYHO
LIENOYKY pacCy>XKAeHWn C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(msnyeckmne SBIEHUS;

MCNoNb3oBaTb  MPW  PelleHun  Y4yebHbIX  3afa4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOMMI 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTaLmm
N npefcTaBneHNs y4ebHOM N Hay4HO-MONYNAPHOM UHQOPMaLMK, NOMYyYEeHHOW 13
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NoyYaeMyto UHPOPMaLUIO;

00bACHATb  MPUHUMMBLI  [EACTBMS  MalUMH, NPUOOPOB U  TEXHUYECKMX
YCTPOWCTB, pa3nmyaTth YCNoBMs MX 6€30NacHOro MUCMo/b30BaHWSt B NOBCEAHEBHOM
XN3HW;

MPVYBOAWTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBMTME HayKu, B OODBACHEHWME MPOLIECCOB OKPYXKAMOLLEro Mupa, B pasBUTUE
TEXHWKN N TEXHO/OTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecrieyeHnst 6e30MacHOCTM NMpKn obpaLleHnn ¢ NprudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, AJ1 COXPaHEHUS 3[40p0BbA U COGMOAEHNS HOPM 3KO/IOrMYeCKoro
MOBefEeHNSA B OKPY>XKatoLLieln cpefe;

paboTaTb B rpynne C BbINO/AHEHNEM pPa3IMYHbIX COLMaNbHbIX POfen,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN U
MNaHMPOBaTb AeATeNIbHOCTb B HECTAHAAPTHbLIX CUTyauusax, ageKBaTHO OLEeHMBATb
BK/1aJ, K&XKA0ro M3 yY4aCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
: 1
21 Kuremarnka > https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNa B MeXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBbI MO/NEKY/NSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLLECTBa. 5 05 Bbubnuoteka LIOK

®a3oBble Nepexopbl

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

Toro no pasgeny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

Bubnunoteka LLOK

41 SNEKTPOCTATKA 10 1 https://m.eds00.ru/7f41bf72
4 MOCTOAHHLIN 3NEKTPUYECKINIA TOK. TOKM B 13 1 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 23
Pe3epBHOe Bpems 1
OBLIEE KOMMYECTBO YACOB N0 NPOrPAMME 68 5,5



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarHuTHoe none. SNeKTpOMarH1MTHas 11 1 25 Bubnuoteka LIOK
' NHAYKUNSA ’ https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHUYecKmne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnnoreka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97¢c
bnbnuoteka LLOK
23 Onmika 10 25 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24
Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBbI CnewLmanbHON Teopum bubnunoteka LIOK
3.1 4 1
OTHOCUTE/IbHOCTH https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
o bubnunoteka LLOK
4.1
S/IeMHTbI KBAHTOBOI ONTAKY 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 0,5 Bbubnnoteka LLOK



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 a4p0o

WToro no pasgeny

15

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

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

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

51 AneMeHTbl aCTPOHOMMM N aCTPOYPU3NKM 7 Etl:sij;f;iiou/}; £41c07C
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSodugouge nosropese ‘ om0 uTteLcoT
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68 6,5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Konrposbnusie IIpakrunyeckue

n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl
Pun3nKa — Hayka 0 npupose.
1 HayuHble MeTc))/ bl I'IO?F;)HapHI/'?'ﬂ 1 bubnuoreka LIOK
y A https://m.edsoo.ru/ff0c32e2

OKpy>KatoLLlero mupa
Po/b 1 MECTO (PU3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 Bubnuoteka LIOK
Hay4HOW KapTWUHbI M1pa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NIH0AEN
MexaHnyeckoe LBUXKEHME.

3 OTHOCUTENIbHOCTb MexXaHM4ecKoro 1 bnbnuoteka LLOK
ABWXeHuA. [NepemeLLeHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEpPHOE NPSAMONMHEHOE 1 bubnunoteka LIOK
[IBMXeHne https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE MPAMOJIMHENHOe bubnmoreka LIOK

https://m.edsoo.ru/ff0c372e

5 ABuxeHne. CBob60oaHOE NageHue. 1
YCKopeHue cBO6OAHOM0 nafeHus bubnmoreka LIOK

P A aa https://m.edsoo.ru/ff0c39cc
NabopatopHas pabota Nel «/13yyeHune

6 [BVKeHWA Tena, bpoLLEHHOro 1 1
FOPU30OHTa/TIbHO»

7 KpvBonuHeiHoe fBUKeHMe. 1 bubnnoreka LIOK

https://m.edsoo.ru/ffOc3ada



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

[BUKeHWe MaTepranbHON TOUKM MO
OKPY>KHOCTY

MpuHUMN oTHOCUTENbHOCTW ["anunnes.

bubnunoteka LIOK

VHepumnanbHble CUCTEMbI OTCYETA.

8 ele,van € CUCTEMB! OTCHeTa https://m.edsoo.ru/ff0c3be8
MepBbIn 3aKOH HbIOTOHA
Macca Tena. Cuna. MNpuHUmn

9 cynepnosvuum cun. BTopoii 3akoH bubmmoreka LIOK

ynep . ' P . https://m.edsoo.ru/ffOc3be8
HbloTOHa 414 MaTepuanbHOM TOYKK
TpeTunin 3aKoH HbloTOHa A1 bubnnoreka LIOK

10
MaTeEPUaIbHBLIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoOro TaroteHusa. Cuna

11 TAXKEeCTU. [epBasd KOCMUYeCKas bubnmoteka LIOK

- 11eP https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyrocTu. 3akoH Nyka. Bec Bubnuoteka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuvna TpeHns. KoathULMEHT TPEHUS.

13 Cvna czn OTVIBI'IeITVICEI rL|l| n BI/I)F:(eHMVI bubnuoreka LIOK

P PAA https://m.edsoo.ru/ff0c3f76
Tena B XXUAKOCTU UK rase
IMNynbC maTepuanbHON TOUKM,

14 CUCTeMbl MaTepUa/ibHbIX TOYEK. bubnunoteka LIOK
mnynbe cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTBHOE ABMXKEHWE
PaboTa 1 MOLLHOCTb CU/bl.

15 KnHeTnyeckas aHeprus marepuasibHOn bubnunoteka LIOK
TOYKW. Teopema 06 U3MEHEHUM https://m.edsoo.ru/ff0c4502
KWHETNYECKOI aHeprum

16 MoTeHunanbLHasa aHeprus. bubnunoteka LIOK

MoTeHUManbHas aHeprus ynpyro

https://m.edsoo.ru/ff0c461a



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/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

AeopMUPOBaHHON MPYXXMHbI.
MoTeHUMa/IbHasa 3Heprus Tena B6/1n3u
MOBEPXHOCTU 3emMnn

17

MoTeHuMa/IbHble U HEMOTEHLUMaNbHbIE
cunbl. CeAsb paboTbl
HEMNoTeHLMAasbHBIX CUJT C U3MEHEHNEM
MEeXaHWYeCKON IHEPrUm CUCTEMbI Te.
3aK0H coXpaHeHWsi MexaHN4ecKoiA
3Heprum

Bbubnunoteka LLOK
https://m.edsoo.ru/ff0c478c

18

NabopaTopHasa paboTta Ne2
«l/ccnepoBaHue cBA3W paboThbl CUJIbI C
M3MEHEHNEM MeXaHNYECKOI aHeprum
Tena Ha NpUMepe PacTsHXKeHUs
PE3UHOBOIO XIyTa»

19

MocTynaTefnibHOe 1 BpaLlaTe/ibHoe
[BWXeHWe abCcontoTHO TBEPLOIO Tesa.
MoMeHT cunbl. neyo cunbl. Ycnosus
paBHOBeCKS TBEPLOro Tena

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c41a6

20

KoHTponbHas paboTa rno Teme
«KnHemaTuka. JuHamuka. 3aKoHb!
COXPaHeHUs B MEXaHWNKe»

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHbIe MOMOXEHNSA MONEKYNAPHO-
KWHETNYECKON Teopumn. BpoyHOBCKOe
ABvxeHve. npysns

Macca monekyn. Konmyectso
BelllecTBa. NocTtoAHHasa ABoragpo
XapakTep ABWXeHUA U
B3aVIMO/ENCTBUA YaCcTUL, BELLEeCTBa.
Mogenu CTPoeHUs rasos, XXULKOCTEN 1

bubnunoteka LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TBEPAbIX TEN

24

25

N peanbHbili raz3 B MKT. OcHOBHOe
ypaBHeHne MKT
Tennosoe paBHoBecue. TemnepaTypa n

eé namepeHue. LLIkana Temneparyp
Llenscua

bubnunoteka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGCon0THasA TemnepaTypa Kak Mepa
CpeaHen KNHETUYECKOW SHEPrum
ABVXEHWSA MOMEKY/. Y paBHeHMe
MeHzeneeBa-KnaneinpoHa

Bubnuoteka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH [anbToHa. ["a30Bble 3aKOHbI

3onpoLiecchl B UAeanbHOM rase n ux
rpacuueckoe npeacTaBneHme

NabopaTopHasa paboTta Ne3
«l/ccnepoBaHmne 3aBUCUMOCTI MEXAY
napameTpamMmn COCTOSIHUS
pa3peXXeHHOro rasa»

bubnunoteka LLOK
https://m.edsoo.ru/ff0c570e

30

31

32

BHYTpeHHAA aHeprua
TePMOLNHAMUYECKON CUCTEMbBI 1
crnoco6bl eé n3meHeHus. Konnuectso
TennoTbl 1 pabota. BHyTpeHHAA
3Heprua 0f4HOaTOMHOr0 UAeasIbHOro
rasa

Buabl Tennonepeaaqy

Y ienbHas Tenn0EMKOCTb BELLECTBa.
KonunyecTBo TennoThl nNpu
Tennonepegaye. AauabaTHbilii nNpoLiece

bnbnmoteka LIOK
https://m.edsoo.ru/ff0c5952

bubnunoteka LLOK
https://m.edsoo.ru/ff0c5¢c36

bnbnuoteka LLIOK
https://m.edsoo.ru/ff0c5¢c36



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

MepBbIii 3aKOH TEPMOANHAMUKM 1 €ro

Bubnunoteka LLOK

33
NPUMEHEHNE K n3onpoueccam https://m.edsoo.ru/ff0c5efc
HeobpaTt1MocTb NpoL,eccos B

34 npu g e. Bropoit zaEOH bubnnoreka LIOK

PUPORE. BTOP https://m.eds00.ru/ff0c6230
TEePMOAMHAMUKN

35 MpuHumn geiictems n KM Tennosol Bbubnuoteka LIOK
MaLUWHbI https://m.edsoo.ru/ff0c600a

36 Linkn KapHo n ero KN

37 JKonornyeckme npobnembl
TensI03HePreTnKN

38 O6o6uwatoLmnin ypok «MonekynspHas bubnnoreka LIOK
(hm3mka. OCHOBbI TEPMOANHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme

39 «MonekynapHas u3vka. OCHOBbI bubnmoreka LIOK

' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKN»

40 [Mapoobpa3oBaHue 1 KOHAeHcaL WS, Bubnuoteka LIOK
VicnapeHue 1 KnneHue https://m.edsoo.ru/ff0c63b6
AGCONIOTHAsA 1 OTHOCUTE/IbHAA
B/TXKHOCTb BO3A4yXa. HacbILWeHHbIN

41 nap. JZ1abo aToA::ﬂ a60TaU:|\Io4 0,5 bubnnoreka LIOK

P- PATOpHAA . ' https://m.edsoo.ru/ff0c64d8
«13mepeHre OTHOCUTENIbHOW
BNI&XKHOCTW BO3AyXa»
TBéppoe Teno. Kpuctannnyeckue u

42 aMmopHble Tena. AHM30TPONMSA Bubnuoteka LIOK
CBOICTB KpuCTannoB. Xngkume https://m.edsoo.ru/ff0c65f0
KpucTannbl. COBpeMeHHbIe MaTepuasbl

43 [MnaBneHue 1 KpucTannsaymns. bubnunoteka LIOK

YaenbHas Tensiota niasneHus.

https://m.edsoo.ru/ff0c6708



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

Cyb6numanms

44 YpaBHeHWe TENI0BOro basnaHca Bubnuoteka LIOK
P https://m.eds00.ru/ff0c6820
DneKkTpu3aumns Ten. dNeKTPUYECKnin
45 3aps p,EI,BaLLM a aNneKT I/I‘-IF(;CKI/IX bubmuoreka LIOK
PAR. A P https://m.edsoo.ru/ff0c6bcc
3apafoB
MpOBOOHWKN, ANINEKTPUKN U
46 n(fn I'IAOBO Hlf'KVI 3aK(r))H COXPaHeHUS Bubmmotexa LIOK
YNpoBOA ' P https://m.edsoo.ru/ffOc6bcc
3NIEKTPUYECKOro 3apaga
B3anmonericTeume 3apanoB. 3aKoH
47 K I'IOHaATO‘-Ie‘-IHbIVI anquT NYecKuin Bub/wmoteka LIOK
y ' P https://m.edsoo.ru/ffOc6ced
3apsag
Hanpsa»KéHHOCTb 31eKTpnUYecKoro
48 nong. MpuHUun cynepnosumm bubnnoreka LIOK
ANEKTPUYECKUX NONeN. JInHUN https://m.edsoo.ru/ff0c6df2
HanPsYKEHHOCTU
PaboTa cu/ 3NeKTpPoCTaTUYeCcKoro
49 nong. MNoteHyman. PasHocTb bubnmoreka LIOK
' ' https://m.edsoo.ru/ff0c6f00
noTeHUnanos
MpPOBOAHNKN N AVN3NEKTPUKU B
50 QHF;KT ﬂCTaTVILIeiKOM noF;1e Bubnuotexa LIOK
P ' https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NPOHULAEMOCTb
) bubnunoteka LIOK
o1 INeKTPOEMKOCTS. KOHAgHCaTOp https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTb MI0CKOro
52 KOH escaTo a. DHEePrus 3apsHKeHHOro Bubnmoteka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJeHcaTopa
53 NabopaTopHas paboTta Ne5



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
https://m.edsoo.ru/ff0c72c0

"l I3mepeHme 3NeKTPOEMKOCTH
KOHpAeHcaTopa"

54

MpyHUMN AEACTBUS N NPUMEHEHWE
KOHJEeHCaTopoB, KOMMPOBa/IbHOIO
annapara, CTPyMHOro npuHTepa.
DneKkTpocTaTnyecKas 3awmuTa.
3asemsieHue 3neKTponprubopos

55

ANeKTPUYECKINIA TOK, YCNOBUSA ero
CyLLLeCTBOBaHWS. MOCTOAHHbIN TOK.
Cuna ToKa. HanpskeHue.
ConpoTusneHne. 3akoH Oma ans
yyacTka uenu

56

[MocnepoBatenbHOE, NapainesbHoe,
CMeLlaHHOe CoegMHEHNE

NMPOBOAHMKOB. JlabopaTopHas paboTa
«3yyeHre CMeLLIaHHOro CoeAMHEHNS

Pe3nNCTOPOB»

bubnnoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

Pa6oTa 1 MOLLHOCTb 3N1EKTPUYECKOTO

TOKa. 3aKoH [xoyna-JleHua

3akoH Oma An1st NoMHON (3aMKHYTOIA)

aNeKTpUYEeCKoii Lenu. KopoTkoe
3aMblKaHVe.

JabopaTopHas pa6oTta Ne6

"3mepeHne 3C NCTOYHMKA TOKan
€ro BHyTpPeHHero conpoTuseHmns”

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7838

bubnunoteka LIOK
https://m.edsoo.ru/ffOc7ae0

60

ANeKTPOHHas NPOBOAMMOCTb TBEPAbIX

MeTa10B. 3aBUCUMOCTb
COMPOTUB/IEHNSA META/INOB OT
Temnepatypbl. CBEPXMNPOBOANMOCTb



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

MonynpoBOAHUKM, UX COBCTBEHHAS W
npuMecHas npoBoAuMocTb. CBOICTBa

Bubnuoteka LIOK

o1 p—~n-nepexoga. NonynpoBoAHMNKOBbLIE 1 https://m.edsoo.ru/ff0c84ae
npuoopsbl

62 DNEKTPUYECKMNIA TOK B BaKyyMe. 1
CBOICTBa 3/1EKTPOHHbIX MYYKOB
ANeKTPUYECKINIA TOK B pacTBOpax u

63 pacnnasax 31eKTPO/IUTOB. 1 Bbubnnoteka LLOK
DNeKTPoNNTUYeCKas guccoumnauns. https://m.edsoo.ru/ff0c82ba
AnekTponuns
DNEKTPUYECKNIA TOK B rasax.

64 CaMOoCTOATE/bHbIN 1 1 Bubnuoteka LIOK
HecaMocToATe/bHbIV paspsas. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AnekTpnyeckme npmubopbI 1

65 YCTPOICTBA M UX NPaKTUYECKOoe 1 Bbubnuoteka LIOK
npumeHeHue. MNpasBunna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e3onacHoOCTM
O606LLatoLLMiA YPOK bubnunoteka LIOK

66 1
«INeKTpoANHaAMNKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme

67 «3QneKTpocTaTnKa. MoCTOAHHbIN 1 Bubnmoteka LIOK
3NEKTPUYECKNIA TOK. TOKN B https://m.edsoo.ru/ff0c8a8a
pasNNYHbIX cpefax»

68 Pe3epBHbIil ypoK. O606LLat0LLMNIA YPOK 1 Bubnuoteka LIOK
no Teme "3neKTpoanHamMmnKa" https://m.edsoo.ru/ff0c8c56

OBLWEE KOJIMYECTBO YACOB IO 68 5.5 u/ 6pabot

NMPOIrPAMME



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
https://m.edsoo.ru/ff0c8c56

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tema ypoka Bceero Konrpoanusie  IpaxTuteckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

[MOCTOSAAHHbIE MarHUTbI U X

1 B3anmogencTame. MarHMTHoe none. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMKW. JTHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKUMM
MarHuTHoe nosne NPOBOLHUKA C

5 ToKOM. OnbIT IpcTea. 1 Bubnnoteka LLOK
B3aumogelicTeume NpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Nab6oparopHas pabota Nel «A3yueHue 1 1 Bubnmnoteka LIOK
MarHUTHOIO MONSA KaTyLUKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOro Mons Ha
NPOBOAHMK C TOKOM. Crna Amnepa.
NabopaTopHas pabota Ne2 Bubnnoteka LLOK

4 o 1 0,5
«lccnefoBaHne fencTems https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOrO MarH1Ta Ha pamky ¢
TOKOM»
[elicTBre MarHUTHOro Mons Ha

5 LBVDKYLLYHOCA 3aPSXKEHHYIO YacTuly. 1 Bubnmnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
NopeHua
AneKTpoMarHuTHasa UHAYKLmMA. MNoToK

6 BEKTOpa MarHMTHON nHaykummn. 34C 1

VHAYKLUMWA. 3aKOH 9/1EKTPOMArHUTHOVA



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

NHAYKLMK Dapajes

10

NabopaTopHas paboTta Ne3
«MccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLUMN

VHOYKTUBHOCTb. fABNeHne
caMonHAyKuumn. 34C camoHAYKLMW.
SHeprua MarHUTHOrO NONA KaTyLKu C
TOKOM. O/IEKTPOMarH1MTHOE none

TexHnuYecKue yCTpoiicTea u nx
NPUMeHEeHMWE: NOCTOSAHHbIE MarHUTbI,
3NEKTPOMArHMTbl, ANEKTPOABUraTeNb,
YCKOPUTENN 3N1EMEHTaPHbIX YaCTWLL,
VHAYKLMOHHas Neyb

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHUTHasA MHLYKLMSA»

bubnmnoteka LLOK
https://m.edsoo.ru/ff0cal50

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ca600

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcab82

11

KoHTposbHas paboTa rno teme
«MarHuTHoe none.
SneKTpOMarHMTHasA MHOYKLNSA»

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0cad58

12

CB060Hble MEXaHNYECKIME
KonebaHus. MapmMoHMYecKme
KonebaHus. YpaBHeHue
rapMOHUYECKMX KOnebaHWiA.
MpeBpaLLeHme SHeprum

Bubnmoteka LIOK
https://m.edsoo.ru/ffOcaf06

13

NabopaTopHas paboTta Ne4
«/iccnefoBaHre 3aBMCMMOCTU
nepvoga Masblx KonebaHwii rpysa Ha
HUTWU OT A/IMHBI HUTW U MacChbl rpy3a»

14

Kone6aTenbHblil KOHTYP. CBOGOAHbIE

Bubnmnoteka LLOK
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

INEKTPOMarHUTHbLIE Koneb6aHus B
naeasibHoM KonebaTe/lbHOM KOHTYE.
AHanorna mexay MexaHnyeckumu u
INEKTPOMarHUTHbIMUN KonebaHnAMU

15

®opmyna TomcoHa. 3aKoH
COXpaHeHusa 3Heprum B neaibHoM
Konebarte/lbHOM KOHTYpe

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcb9c4

16

MepeMeHHbI TOK. CUHYCOMANbHbIN
nepeMeHHbI TOK. MOLWHOCTb
nepeMeHHOro Toka. AMNINTYLHOE U
[eVCTBYHOLLIEE 3HAYEHME CU/Tbl TOKA U
Hanps>KeHns

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcbd34

17

MpencTaBneHme 0 3aTyxaroLmx
KonebaHuax. BbIHY)XAeHHble
MeXaHuyecKue KonebaHus. Pe3oHaHc.
BbIHY)XXI€HHbIE 3/IEKTPOMarHUTHbIE
Kone6aHus

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcbb86

18

19

20

TpaHcdopmarop. Mpon3BoACTBO,
nepesaya 1 noTpebneHune
3NEKTPUYECKON SHeprum

YCTPOIACTBO 1 NPaKTUYecKoe
NPUMEHEHNWE 3NEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro ToKa,
NNHWIA 3neKTponepeaay

3K0N0rnyeckme puckmn npu
MPON3BOACTBE 3NEKTPO3HEPTUN.
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XXN3HW

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cc324



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

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepuoga. CKopocTb

Bubnmnoteka LLOK

21
pacnpocTpaHeHUs N A/IMHA BOMHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble U NPOLONbHbIE BOSHBI
99 3BYyK. CKOpOCTb 3BYKa. [[pPOMKOCTb Bubnmoteka LLOK
3BYyKa. BbicoTa TOHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, X
23 CBOICTBa 1 CKOPOCTb. LLikana bubmmoreka LIOK
P ' https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBasn n
24 TenesnaeHus. Pa3Butne cpeacTs
cBA3n. Pagmonokaums
o5 KoHTponbHas paboTta «KonebaHus u Bubnmnoteka LIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHEHOE pacnpocTpaHeHue
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TouYeuUHbI UICTOYHKMK cBeTa. JTyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue cBeTa. 3aKOHbI
27 oT pa>Keva cseTa. [locTpoeHune bubnuoreka LIOK
P . P https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B NIOCKOM 3epKaJie
MpenomneHwve ceeTa. MNonHoe
08 BHYTPEHHee oTpaxeHue. MNpeaenbHbIn Bubnmoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXXeHus
JNabopaTopHas pa6oTta Ne5
Bubnmnoteka LLOK
29 «13mepeHmne nokasaTens

NpesioMneHnsa CTekna»

https://m.edsoo.ru/ffOcd67a



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

K3kl MNocTpoeHne n306paxeHnii B

30 nuH3e. dopmyna TOHKON NNH3bI bubnworeia LIOK
-+ POPMY. ' https://m.edsoo.ru/ffOcddle
YBe/IMyeHne NINH3bI
NabopatopHasa paboTta Ne6

31 «llccnepoBaHne CBOMCTB 1
N306paXKeHNI B NINH3aX»

[ncnepcus ceeta. CNoxXHbIA cocTaB

39 6enoro ceeta. LiBeT. J/labopatopHas 05
paboTa No7 «HabnogeHve gmucnepcun ’
cBeTa»

33 NHTephepeHLms cBeTa. Judpakums Bubnnoteka LLOK
ceeTa. AndpakumnoHHas peLléTka https://m.edsoo.ru/ffOced22
[MonepeyHOCTb CBETOBbLIX BOJH. Bubnmnoteka LIOK

34
Monapusaumsa ceeta https://m.edsoo.ru/ff0cf02e

35 OnTuryeckune NpMGopPLI N YCTPOCTBA 1
yCnoBusa nx 6e30MacHoro NpUMeHeHUs
["paHnLbl NPUMEHUMOCTY
Knaccuyeckor mexaHuku. Moctynarsl Bubnnoteka LLOK

36 o
cneuymanbHON Teopun https://m.edsoo.ru/ff0cf862
OTHOCUTE/IbHOCTU
OTHOCUTENBHOCTL OHOBPEMEHHOCTMU.

37 3ame[ieHVe BpeMeHU 1 CoKpaLLeHne bubnuoreka LIOK

A P pat https://m.edsoo.ru/ffOcfa42
LNHBI
SHeprus 1 UMNynNbLC PeNaTUBUCTCKOW
38 l—IaCTFI)/I bl CBﬂsbymaccE)bl C 3Heprven un bubmmoreka LIOK
Hel P https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. SHeprus Nokos
39 KoHTposnbHas pabota «OnTuka. bubnmnoteka LLOK

OCHOBBbI CrieLmanbHO Teopum

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

OTHOCUTENNIbHOCTWN»

®0oTOoHbI. Popmyna NnaHKa. SHeprua

Bubnmnoteka LLOK

4
0 1 UMMY/bC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITVE N UCCneoBaHne
41 (*)OT(F))S(i)dJEKTa OHI:;EIl'TbI AT bubnmoteka LIOK
' Y https://m.edsoo.ru/ffOcffc4
CtonetoBa
3aKoHbI hoTo3apheKTa. YpaBHeEHME
42 3I7IHIJJTe(V*I)Ha nogq()poma(p(gema bubnuoreka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» goToagdekTa
asneHwue cseta. OnbITbl 1. H.
43 J'£'|I|e6e eBa. XMMMNYecKoe [encTeme bubnuoreka LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHWYecKre ycTpoincTaa u
NpPakTUYeCcKoe NpUMeHeHwue:
44
(hoTO3/1EMEHT, POTOAATUMK,
COMHeYHasn 6aTapes, CBETOAMNOA
45 PelleHue 3aa4 No TeMe «3NeMeHThI Bubnnoteka LLOK
KBAHTOBOW OMTUKM» https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. OnbIThbl
46 Pesephopaa No paccesHMIo a-4acTuy, bubnmotexa LIOK
' https://m.edsoo.ru/ff0d091a
MnaHeTapHasa Mojenb atoma
Bubnmoteka LLOK
47 MocTynate! bopa https://m.edsoo.ru/ff0dOafa
M3nyyeHve n nornoweHve )oToHOB
npun nepexofe atoma ¢ 04HOro YPOBHSA
P PEXOR o A P Bubnmoteka LLIOK
48 3Heprun Ha gpyron. Buapl CNekTpos. 0,5

NabopaTopHas pa6oTta Ne 8
«HabnoaeHre NMHenYaToro cnekTpa»

https://m.edsoo.ru/ff0d0afa



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

49

BonHoBble cBoNCTBa YacTuL,. BosHbI
ne bpoiinsa. KopnyckynsipHo-
BO/IHOBOW fiyanimam. CroHTaHHOE U
BbIHY)XXIEHHOE N3NyyeHne

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITME pPagnoakTUBHOCTU. ONbITbI
Pesepdhopga no onpegeneHuto cocrasa
PaAvo0aKTUBHOIO N3/yYeHNs

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

o1

CsolicTBa anbha-, 6eTa-, raMma-
n3nyyeHus. BamaHue
PagnoakTUBHOCTM Ha XKMBbIe
opraHunsmbl

52

53

54

OTKpbITME NPOTOHA N HEATPOHA.
W3oTonbl. Anbtha-pacnag.
SNEeKTPOHHbIN 1 NO3UTPOHHBLIN 6eTa-
pacnag. ["'amma-nsnyyeHue

SHeprua cBA3W HYKIOHOB B Ape.
FAnepHble peakunn. AaepHbli
peakTop. Mpo6nembl, NepCreKTUBbI,
3KONOrMYecKme acnekTbl SAepHON
3HepreTnkm

AneMeHTapHble YacTuLbl. OTKpbITUE
no3nTpoHa. MeTtofpbl HabMIoAEHUA 1
perncTpalmmn sanemMeHTapHbIX YacTuL,
Kpyrnbiin cton «®yHaaMeHTa/IbHble
B3avMogencTBua. EANHCTBO
(hr31YeCKON KapTUHBbI M1pa»

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

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1356

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0e38

55

Bupg 3Bé3aHoro Heba. Co3esaus,
ApKUe 3BE3Abl, MIaHEeTbI, UX BUAMMOE
LBWXKeHne. ConHeyHasa cuctema



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

ConHue. ConHeyHas aKTUBHOCTb.
VICcTOUYHUMK sHeprun ConHua v 3834

S7

3BE3/bl, UX OCHOBHbIE
XapaKTePUCTUKN. 3BE3AbI [NTaBHOMN
nocnefoBaTeNlbHOCTN. BHyTpeHHee
CTpoeHue 3B8é34. CoBpeMeHHbIe
npeacTaB/IeHNs O NPONUCXOXAEHUN U
agontoumm ConHua 1 3Be3[

58

MpneuHblid MyTb — Hawa ManakTmka.
MonoxkeHwne u apm>xeHne ConHua B
["anakTuke. NanakTnkun. YepHole
ObIpbl B AApax ranakTnk

59

BceneHHas. Pa3beraHue ranaktuk.
Teopus BonbLLOro B3pbIBa.
PennkToBOE N3nyyeHwe.
MeTaranaktmka

60

61

HepeLueHHble NPo6/1eMbl aCTPOHOMMY

KoHponbHas paboTa no teme:
«3NEMEHTbI aCTPOHOMMUU 1
acTpothm3nNKm»

62

O606LLaroLMIA YPOK. Ponb (hn3NKKN 1
acTPOHOMWM B 3KOHOMUYECKOWA,
TEXHO/IOMMYECKOIA, COLMaIbHOM 1
3TUYECKOW chepax AesTeNbHOCTM
yenoBeKa

63

O6o6waroLmin ypok. Ponb 1 mecto
(PM3NKN 1 aCTPOHOMIUM B
COBPEMEHHOW Hay4YHOW KapTuHe Mupa




O6o6LatoLLmin ypok. Ponb
(h3nueckoli Teopun B hopM1pPOBaHNN
npeacTaBNeHNIA 0 (DU3NYECKON
KapTuHe Mypa

64

O6o6uaroLmin ypok. Mecto
(h3r1YecKon KapTUHbI MUpa B 06LLEM
pALY COBPEMEHHbBIX ECTECTBEHHO-
Hay4YHbIX NpeLCcTaBNeHNiA 0 NpUpose

65

Pe3epBHbIil ypoK. MarHuTHoOe none.
ANeKTpPOMarHUTHasa UHAYKLMA

Pe3epBHbIi ypoK. OnTunkKa. OCHOBBI
67 cneumanbHon Teopun
OTHOCUTE/NIbHOCTU

66

Pe3epHblIii ypoK. KBaHTOBasA (hn3mka.
68 DNeMeHTbI aCTPOHOMUN ~
acTpoU3nNKn

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

OBLUEE KOJIMYECTBO YACOB NO
NMPOIrPAMME

68

6,54 /8 pabot



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusmka, 10 knacc/ Mskuwes I.A., byxosues b.b., Cotckuii H.H. nog
pepakument MapgeHTbeBoin H.A., AKLMOHepHOe 06LLecTBO «/134aTe/IbCTBO
«['pocBeLyeHme»

» du3nka, 11 knacc/ Msakuwes I".J1., byxosues b.b., Yapyrnd B.M. nog
pepakument MapdeHTbeBoit H.A., AKLMOHepPHOE 06LLECTBO «M3aaTeNbCTBO

«[1pocBeLLeHne»

METOANYECKHNE MATEPHAJIbBI JIUISA YUYUTEJIA

E.C. EptoTkuH, C.I". EpIOTKMH, «CaMOCTOATE/NbHbIE Y KOHTPO/bHbIE paboTbi» 10
Knacc, M., lNpocseLeHune, 2020.

2. E.C. EptoTkuH, C.I". EpIOTKUH, «CaMOCTOATE/IbHbIE 1 KOHTPO/IbHbIE PaboTbI»
11 knacc, M., NpocseLyeHne, 2020.

3. CoopHMK 3amay no ¢msmke 10 — 11knaccel, MapgeHTbeBa H.A., M.,

lMpocseLleHune, 2018.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://edsoo.ru/metodicheskie-materialy/ -EanHoe cogepxaHue o6LLero
06pa3oBaHuA

https://www.yaklass.ru/p/fizika/7-klass/ - cant AKTACC

Caint "MHdoypok"

Ipuioxenus:
1. Cnucok 1a60paTOPHBIX, MPAKTHYECKUX PadoT

10 kaace
1. Na6opatopHas paboTa Nel «3yueHne ABMKEHNS Tena, GPOLLEHHOr0 FOPU30HTaIbHO»

2. Nab6opatopHas pa6oTa No2 «MccnegoBaHue CBS3W PaBoTbl CUMbl C  M3MEHEHWEM
MeXaHNYeCKOI 3Hepruv Tena Ha NprMepe PacTsHXKEHNS PE3MHOBOTO XKryTa»

3. NabopatopHas pab6oTa Ne3 «l/ccnegoBaHne 3aBUCUMMOCTM MEXAY MapameTpamy COCTOSIHUS
Pa3peXXeHHOro rasa»

4. NabopaTopHas paboTa Ne4 «/13mepeHne 0THOCUMTENbHOW BNaXKHOCTN BO34yXa»
5. JlTabopatopHas paboTa N5 "N3mepeHne 3neKTPOEMKOCTI KOHAeHcaTopa

6. JlabopatopHas pa6ota Ne6 "M3mepeHnme 3IAC UCTOYHMKA TOKauM €ro BHYTPEHHEro
conpoTuBieHnsa"

11 kaace
1. NabopatopHas paboTta Nel «/3yyeHre MarHMTHOrO MO KaTyLKK C TOKOM.

2. JTabopaTtopHasi paboTa Ne2 «lccnegoBaHue AeWCTBUA MOCTOSHHOIO MarHUTa Ha pamKy C
TOKOM»

3. NNabopaTopHas pa6oTa Ne3 «/ccnenoBaHe SBNEHUS 3NEKTPOMArHUTHOWM UHAYKLN»

4. Na6opatopHas paboTa Ne 4 «MccnefoBaHme 3aBUCMMOCTM NepUofa Masbix KonieGaHuii rpysa
Ha HUTW OT JJIMHbI HUTW N Macchl rpy3ax»

5. NabopatopHas paboTa Ne 5«/13mepeHune nokasaTtensi NPenoMaeHNs CTeKna»
6. labopaTopHas paboTa Ne 6«l/ccnefoBaHme CBOWCTB M306paXKeHWI B NMH3aX»
7. NabopatopHas pabota Ne7 «HabnogeHne gucnepcum ceeta»

8. NNabopatopHas pabota Ne 8 «HabnoaeHNe NMHENYATOro CnekTpa»


https://edsoo.ru/metodicheskie-materialy/
https://www.yaklass.ru/p/fizika/7-klass/

2.01eHOYHbIE MATEPHUAJIBI.

1. E.C. EptoTkuH, C.I". EptOTKMH, «CamocTosATe/IbHbIE Y KOHTPO/bHbIE paboTbl» 10 Knacc, M.,
MpocBeLleHme, 2020.
2. E.C. EptoTKuH, C.I". EptOTKUH, «CaMOoCToATE/bHbIE M KOHTPO/IbHbIE paboTbi» 11 Knacc, M.,
MpocseLyeHune, 2020

3.®opMbl peanu3anuu padoyeil NporpaMmMbl BOCIIHTAHUS

Pabouyas nporpaMma BOCMUTaHWUS pean3yeTcs  4yepe3 WCMOo/b30BaHWE BOCMUTATENIbLHOIO
noTeHUMana YpoKoB (pn3nkun. 3ta paboTa OCYLLECTB/IAETCA B CeAYHWmUX popmMax:

o [lo6yaeHne obyyarolumxcs cobnofatb Ha YPOKe OOLLENPUHATLIE HOPMbI MOBELEHUS,
npasvna OO6LEHNA CO cTapwmmu (Megarornyeckummy  paboTHWKaMM) M CBEPCTHUKAMK
(obyyaroLMMmCs), NPUHUMMNLI YYeOHON ANCUUNINHBI 1 CaMOOpraHu3aL .

— [MpuviBneyYeHVe BHYUMaHWS 06Yy4alOWMXCA K LLEHHOCTHOMY acnekTy U3yyaeMbIX Ha ypoKax
npeAMeTOB, SIBMEHNIA, COObITUIA Yepes:

— [eMOHCTpauuio obyvarolmmcs MprYMepoB OTBETCTBEHHOr0, MPaXXAaHCKOro MoBeLeHWs,
MPOSAB/IEHNA Ye/T0BEKONHOOMA 1 L0OpOCepAeHHOCTH

— obOpalleHne BHUMaHWA Ha APKUX [eAaTefiell KynbTypbl, CBA3aHHbIX C WU3Yy4aembiMU B
[@HHbIA MOMEHT TemMamu, Ha TOT BKNaj, KOTOPbIA OHW BHECNWN B pa3BUTME Hallell CTpaHbl U
MKMpa, Ha [LOCTOVHbIE MOAPaXKaHUA MPUMEPBI UX YXKU3HWU, HA MOTUBbI UX MOCTYMKOB;

— UCMONb30BaHMe Ha YpoKax WH(opMauuy, 3aTparvBarolleil BaKHble COLUa/IbHbIE,
HPaBCTBEHHbIE, 3TUYECKME BOMPOChHI

e icnonb3oBaHve BOCMMUTATE/NbHbIX BO3MOXHOCTEM COZepXaHWs y4e6HOro npefmera [AJis
(hopMMpOBaHUSA Yy 0OYYaKOLLUMXCA POCCUNCKUX TPAAMLMOHHBIX [YXOBHO-HPaBCTBEHHbLIX W
COLMOKY/IbTYPHBIX LeHHOCTE Yepe3 MoLOOP COOTBETCTBYHOLUMX TEKCTOB /11 YTeHUs,
NPO6IEMHbIX CUTYaUMA Ana 06CYXKAeHUs B Knacce

e VIHMUMMpoBaHne O0OCYXXAEHWUI, BbICKA3bIBAHWI CBOEr0 MHEHMUs, BbIpabOTKM CBOEro
JIMYHOCTHOTO  OTHOLUEHWUS K  M3y4YaeMblM JiMLaM, MPOU3BEAEHUAM  XYLOXECTBEHHOWA
NUTEpPaTypbl U UCKYCCTBA.

e BkntoueHve B YpPOK WUrpoBbIX MpoOLeAyp, KOTOpble NMOMOrarT NoALepXaTb MOTMBAUMIO
obyyaloLmxca K MOMYYEHUIO 3HAHWUWA, HANAKMBAHWIO MO3UTUBHBLIX  MEX/IMUYHOCTHbIX
OTHOLLEHWIA B Kniacce, MOMOratOT YCTaHOBNEHUIO [06OpOoXenaTeNlbHOW aTtMoc(epbl BO BpeMs
ypoKa.

e [pyMeHEeHVEe Ha YPOKe UHTEPaKTUBHBIX (DOPM PaboThl, CTUMY/IMPYIOLLMX NMO3HABATE/IbHYHO
MOTMBaLMIO 00YyyatoLLMXCA.

e [MpyMeHeHWe TpynnoBoil paboTbl NN paboTbl B Mapax, KOTopble CMOCOOCTBYHOT Pa3BUTUIO
HaBblKOB KOMaHAHOW paboTbl 1N B3aMMOLENCTBUIO C ApYyrMMK o6ydaromummcs. o Boibop u
1CMNOMb30BaHNE Ha YpPOKax MeTOA0B, METOAUK, TEXHOMOMMI, OKa3blBalOLLMX BOCNUTATE/IbHOE
BO3JelCTBME HA IMYHOCTb B COOTBETCTBMU C BOCNUTATENIbHLIM UAEa/IOM, LieSbio 1 3afavaMm
BOCMUTaHUS.

e /IHMUMmpoBaHMe 1 NOALEPXKKa UCCNef0BaTeNbCKON eATeNIbHOCTU LIKOMIbHUKOB B (hopme
BK/IIOUEHMS B YPOK Pas/IMYHbIX WCCNef0BaTeNbCKMX 3aflaHui, 4TO fAaeT BO3MOXHOCTb
06y4aroLWmMMea NPUOGPECTM HaBbIKM CaMOCTOATE/IbHOTO PeLLeHNs TEOPETUYECKON Npobembl,
reHepypoBaHNA 1 OPOPMIEHNA COOCTBEHHBIX TMMOTE3, YBAXKUTENIbHOTO OTHOLLEHUS K YYXXUM
naesm, Ny6IMYHOro BbICTYNIEHWS, apryMEHTUPOBAHNSA Y OTCTanBaHNsA CBOEN TOUKW 3PEHNUS.

e YCTaHOB/IEHWE YBAXMUTE/IbHbIX, [OBEPUTENbHbIX, HEPOPMa/IbHbIX OTHOLLEHWUIA MeXay
yunTeneM 1 y4eHKaMm, co3gaHne Ha ypokax aMOLMOHaIbHO-KOM(OPTHOM cpefbl
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