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HOACHUTEJBHASA 3AIINCKA

Mporpamma no u3nKe 6a30BOr0 YPOBHA Ha YPOBHe CpeAHero 06Lero
obpa3oBaHusi pa3paboTaHa Ha OCHOBE MOMOXEHWA W TpeboBaHMIN K pesynbTaTam
OCBOEHMS OCHOBHOI 06pa3oBaTe/IbHOI Nporpammbl, npeactasneHHbIXx B POC COO, a
TaKkKe C YYETOM (pefiepasibHO paboyert nporpammbl BOCMUTAHWUA M KOHLENUUK
npenofaBaHus y4yebHOro npegmeta «®Pu3nkKa» B 06pa3oBaTe/ibHbIX OpraHM3aumsax
Poccuiickoi ®eaepaumu, peansyroLmx 0CHOBHble 06pa3oBaTe/ibHble MPOrpammbl.

CofepxaHne nporpaMMbl MO (DM3MKE  HanpaeieHO Ha  (hopMMpOoBaHue
eCTeCTBEHHO-Hay4HOI KapTuHbI Mypa obyyatowmxca 10-11 KiaccoB npu 06yyYeHUn mx
(pm3vke Ha 06a30BOM YpPOBHE HA OCHOBE CUCTEMHO-[EATEe/IbHOCTHOrO MOAX0A4a.
[Mporpamma no ¢usmke cooTBeTCcTBYeT TpeboBaHMAM PIOC COO K nnaHMpyembiMm
NMYHOCTHBIM, MNpPeAMETHbIM W MeTanpeaMeTHbIM pesy/nbTaTaMm 00y4eHus, a Takxke
YUMTbIBAET HEOOXOAMMOCTb  peann3aum  MeXNpPeaMETHbIX CBA3en (M3NKN  C
€CTEeCTBEHHO-Hay4YHbIMW Y4YeOHbIMU npeameTaMn. B Heil onpeaenstoTcs OCHOBHblE
Lenn M3yyeHus (PU3MKM Ha YPOBHE CpefHero o6Liero o6pasoBaHWs, NiaHMpyeMmble
pe3ynbTaTbl OCBOEHUA Kypca PU3NKN: IMYHOCTHbIE, MeTanpeaMeTHbIe, MPeaMeTHble (Ha
6a30BOM YPOBHe).

[Mporpamma no u3snKe BKIOYAET:

e MNJIAaHMPYeMble pe3y/bTaTbl 0CBOEHWNA Kypca (n3nKM Ha 6a30BOM YPOBHE, B TOM

yuncrne npegMeTHble pe3ynbTaThbl Mo rogam 00yyeHus;

e COAepXaHue yuebHoro npegmeTa «Pursnka» no rogam 06yyeHus.

du3mkKa Kak Hayka 0 Hambonee 06LLMX 3aKOHaX MPUPOAbI, BbICTYMNas B KayecTse
y4yebHOro npeameTa B LUKOJSIE, BHOCUT CYLLECTBEHHbIA BKNag B CUCTEMY 3HaHWUIA 00
OKpyatoulem mupe. LLIKONbHBIA Kypc (M3MKM — cuUcTeMoobpasyowmin - ans
eCTECTBEHHO-HaY4YHbIX Y4eOHbIX MPeAMeTOB, MNOCKO/bKY (PU3NYECKME 3aKOHbI NIEXaT B
OCHOBE TMPOLIECCOB W SIBMIEHMI, M3y4YaeMbIX XUMUEN, Ouonoruein, (uUnNYecKonm
reorpagomein n acTpoHomuen. Vicrnosnb3oBaHWe U aKTUBHOE MPUMEHEHUE (PU3NYECKUX
3HaHWIA OnpefensieT XapakTep W pasBUTME pPasHOObpasHbIX TEXHOMOrMn B cdepe
3HEPreTUKM, TpaHCMNopTa, OCBOEHMS KOCMOCA, MOJIYYEHUS HOBbIX MaTepuanoB C
3aflaHHbIMX  CBOMCTBAMU W Jpyrux. M3yyeHune (M3MKM BHOCUT OCHOBHOW BKnaf B
(hopMUpOBaHME eCTECTBEHHO-HAYUYHON KapTUHbLI MUpa 06yyatoLLmMXcs, B (hOpMUpPOBaHme
YMEHMI MPUMEHSATb HayYHbI METOZ MO3HAaHUS NPU BbINOHEHUM WMMK  YYeBHbIX
nccnefoBaHum.

B ocHoBY Kypca u3nku Ans YPOBHA CpefHero obuiero obpasoBaHus MOMOXEH
PS4 MAEN, KOTOpble MOXKHO paccMaTpuBaTh Kak NPUHLMMbLI ero NOCTPOEHUS.

Hoess yenocmunocmu. B COOTBETCTBMM C HER Kypc SBASETCA /IOMMYECKU
3aBEPLUEHHbIM, OH COAEPXWUT MaTepuas U3 BCEX Pa3fefioB (JM3MKW, BKIHOYAET Kak
BOMPOCHI K/TaCCUYECKOW, TaK U COBPEMEHHOW (hU3NKM.



Hoes cenepanuzayuu. B COOTBETCTBMM C Hell MaTepuan Kypca (Or3nKn 06beguHEH
BOKPYr  (DM3MYecKMx Teopuil. Beaywmm B Kypce ABfdeTcs  QopMmMpoBaHme
MPeACTaB/IEHNI O CTPYKTYPHbIX YPOBHAX MaTepuu, BeLLEeCTBe 1 Nofe.

Hoes eymanumapuzayuu. EE peanusauma npegnonaraeT  MCnosb3oBaHue
rYMaHWTapHOro NoTeHuUmana (hM3n4eckor Hayku, OCMbIC/IEHNE CBA3W Pa3BUTUSA (DU3NKK
C pasBuMTMEM O0O6LLeCTBa, a TaKKe C MUPOBO33PEHYECKNMU, HPABCTBEHHBIMU U
3KOJIOTMYeCKMMM Npobiemami.

Hoes npuxnaonou nanpasirennocmu. Kypc U3snKn npegnonaraeT 3HaKOMCTBO C
LUMPOKMM KPYTrOM TEXHUYECKUX U TEXHOMOMMYECKNX MPUIOKEHWUIA N3YUYEHHbIX TEOpUil
1 3aKOHOB.

Hoess  sxonoeusayuu  pean3yetcs  MOCPELCTBOM  BBEAEHWUS  3/IEMEHTOB
cogepykaHus, MOCBALLEHHbIX 3KOIOTMYECKMM MpobsieMaM COBPEMEHHOCTU, KOTOPble
CBA3aHbl C pa3BUTMEM TEXHUKM W TEXHOMOTUA, a TaKxke O06CY)KAeHUs npobnem
paLVoHaIbHOIO NPUPO/OMO/b30BaHMS 1 3KOOrMYeCKon 6e30NacHOCTH.

CTepXXHeBbIMU  3/leMeHTaMM  Kypca (M3VKWM Ha YpPOBHE CpeAHero oo6Lero
obpas3oBaHus ABMAAOTCA (hu3mdeckne Teopun (hopmmpoBaHMe MpPeAcTaBleHUd O
CTPYKTYpe MNOCTPOEHNA (PU3NYECKOW Teopun, ponu (yHAaMeHTa/lbHbIX 3aKOHOB U
MPUHLUMIMOB B COBPEMEHHbLIX MPEeACTaB/eHUAX O MPUPOAe, rpaHuuax MpUMeHMMOCTU
Teopuii, 419 ONUCaHUA eCTeCTBEHHO-HAYUHbIX SB/IEHWNIA U MPOLLECCOB).

CUCTEMHO-AeATeNbHOCTHbIN MOAX0[, B Kypce (hM3MKK peann3yeTca npexzie BCero
3@ CYET opraHmM3aLmMm aKCnepuMeHTaIbHON AeATeNbHOCTM 0byyaroLmxcs. s 6a308oro
YPOBHA  Kypca (M3WKM — 3TO  WCNOMb30BaHWE  CUCTEMbl  (PPOHTASIbHbIX
KPaTKOBPEMEHHbIX 3KCMEPUMEHTOB 1 N1ab0paTopHbIX paboT, KOTOpble B Nporpamme rno
(h13nKe 06beANHEHbI B 0OLLUMIA CAUCOK YYEHNYECKUX MPaKTUYecKux paboT. BblaeneHve
B YKa3zaHHOM nepeyHe f1abopaTtopHbIX paboT, NPOBOAMMBIX A/19 KOHTPOS U OLEHKMN,
OCYLLLeCTB/ISAETCA y4aCTHMKaMN 06pa30BaTe/lbHOMNo NpoLiecca UCX0A4d 13 0CO6eHHOCTel
NIAHUPOBAHMA U OCHaLLEHMS KabmHeTa m3nKK. MNpy aTom obecneynBaeTcs OBnaaeHue
00yyaroLMMNCA  YMEHUSAMU  MPOBOAUTbL  KOCBEHHbIE  W3MEPEHUs, UCCNeLoBaHuS
3aBUCUMOCTEA  (PU3NYECKMX BENMYMH WM TOCTAHOBKY OMbITOB MO MPOBEPKe
NpeanoXeHHbIX rMnoTes.

BonbLLoe BHUMaHWe YAeNseTcs peLleHno PacHETHbIX N Ka4yecTBeHHbIX 3aaad. Mpu
3TOM [N1A PacyETHbIX 3afady MpPUOPMTETOM SBNAKOTCA 3adayv C SBHO 3afaHHOWA
(hM3NYECKOM  MOAenblo,  MO3BONAIOLME  MPUMEHSATb  WU3YYEHHblEe  3aKOHbl U
3aKOHOMEPHOCTM Kak M3 OfHOro pasfena Kypca, Tak U UHTErpupys 3HaHuUs U3 pasHbIX
pasgenoB. 19 KayeCTBEHHbIX 3aay NPUOPUTETOM SBNAKOTCA 3aaHUs Ha 0ObACHEHME
MpoTeKaHWs (PU3NYECKMX SABMEHWUIA U MPOLECCOB B OKPYXKAMOLLEN XKMN3HU, Tpebytolme
BblGOpa Pr3NYEeCKoin Mogenv Ana cuTyaumm npakTUKo-OpUeEHTMPOBAHHOMO XapakTepa.

B cootsetctBMM ¢ TpeboaHuaMn PIrOC COO K MaTepuasibHO-TEXHUYECKOMY
obecrneyeHno y4ebHOro npouecca 6a3oBblA YPOBEHb Kypca (U3NKM Ha YPOBHE



cpeaHero obLero 06pasoBaHUs O/MHKEH U3ydaTbCs B YCOBUAX MPeAMETHOrO KabuHeTta
(M3MKM UM B YCNOBUAX WHTErpPMPOBaHHOIO KabuHeTa NpPeaMeTOB eCTeCTBEHHO-
Hay4yHOro uukna. B KabuHeTe (M3MKM AO/MKHO ObiTb HeobXoaumoe nabopaTopHoe
060opynoBaHMe A5 BbINOMHEHUA YKa3aHHbIX B NporpaMMe Mo (u3nkKe y4YeHUYecKnX
NpakTUyecknx paboT 1 4eMOHCTPaLMOHHOe 060pyAOBaHNE.

[leMOHCTpaunoHHoOe 060pyaoBaHNe POPMUPYETCA B COOTBETCTBUM C NPUHLMUMOM
MUHMMAa/IbHOW  [I0CTaTOYHOCTM U 0b6ecrneynBaeT MOCTaHOBKY MEPEUNCNEHHBbIX B
nporpaMme nNo (U3NKe KKYEBbIX AEMOHCTpauuMi AN WUCCNefoBaHUSA U3ydYaeMblX
SBMIEHNIA N NPOLLECCOB, IMMUPNYECKNX U (PYHLAMEHTA/IbHLIX 3aKOHOB, UX TEXHUYECKMX
MPUMEHEHWIA.

JlTabopaTopHoe o6opyfoBaHVWe [N YYEHUYECKMX  MpaKTUYecKMx  paboT
(hopmMupyeTCs B BUAE TEMATUYECKMX KOMMJIEKTOB MU 06ecnevmBaeTcs B pacyérte 0gHOro
KOMMNJieKTa Ha [BYX o0bydvarowmxca. TemaTuyeckne KOMMIEKTbl NabopaTopHOro
060pyf0oBaHNA  [JO/MKHbI  ObITb  MOCTPOEHbl Ha  KOMIMJIEKCHOM  MCMO/b30BaHNM
aHanoroBbIX 1 LUMGPOBbLIX MPUBOPOB, a TaKXKe KOMMbIOTEPHbIX N3MEPUTESIbHBIX CUCTEM
B BM/e LMPPOBLIX nabopaTopuii.

OCHOBHbIMW LIeNSIMUN U3Yy4eHNs (IN3NKKM B 06LLLEM 06pa3oBaHNN SBNAKOTCS:

« (hopMMpOBaHME UHTEPECA 1 CTPEMJIEHNSA 00YHatOLLMXCS K HAYHYHOMY U3YYEHNIO

NPUPOAbI, Pa3BUTME UX MHTENIEKTYaSIbHbIX U TBOPYECKMX COCOBHOCTEN;

e pasBUTME MNpPeACTaB/IEHWMIA O HAay4yHOM MeTofe MO3HaHMS U (hopMUpOBaHUe
MCCNefoBaTeIbCKOro OTHOLLEHNS K OKPYXKatoLWMM AB/IEHUAM;

o (hOopMMpOBaHME Hay4HOrO MWPOBO33PEHUS KaK pesy/bTaTa M3Y4YeHWs OCHOB
CTPOEHNA MaTePUX N (hyHAAMEHTa/IbHbIX 3aKOHOB (DM3NKMK;

o (hOPMUPOBAHME YMEHMI OOBACHATHL SBMEHUS C UCMO/b30BAHMEM (DU3NYECKUX
3HaHWI N HayYHbIX [OKa3aTeNbCTB;

o (bopMUpOBaHWe TMpPeACTaB/EHNA O PO (U3MKKM AN PasBUTMSA  OPYrux
€CTECTBEHHbIX HayK, TEXHUKM N TEXHONOTUA,

[locTKeHMe 3TUX Uenelr 0becreymBaeTcs peLleHneM Ccrefytowmx 3agad B

npoLecce U3yveHns Kypca (PU3NKN Ha YPOBHE CpeaHero o6bLLero obpasoBaHus:

o MNpPUOBpPETEHNE CUCTEMbI 3HAHWIA 06 O0OLUMX (PU3NYECKMX 3aKOHOMEPHOCTAX,
3aKOHax, TeopusX, BK/OYas  MeXaHUKYy,  MONEKYNAPHYID  (DU3NKY,
3NEeKTPOAMHAMMKY, KBAHTOBYHO (DU3UKY W 3/1EMEHTbI aCTPOPU3NKMN;

o (hopmMMpOBaHME YMEHWIA MPUMEHSATL TEOPETUYECKME 3HaHUSA ANS 0OBbSCHEHUS
(hM3NYECKUX ABNEHWIA B NPUPOAE U ANA MPUHATUS NPAKTUYECKUX PELUEHWIA B
MOBCEAHEBHOW XXN3HMW;

e OCBOEHMe CMOCO6O0B PeLleHNs pPa3NYHbIX 3a4ay C ABHO 3afaHHOM (PU3NYECKOIA
MOZesbto, 3afa4, NojpasymeBatoLLIMX CaMOCTOSATeNbHOe Co3faHne (PU3NYECKOA
MOZeNu, afeKBaTHOM YCNOBUAM 3a4auu;



e TMOHVMMaHWe (U3NYECKMX OCHOB W MPUHUMMNOB [AEWCTBUSA TEXHUYECKMX
YCTPOWCTB M TEXHOMOMMYECKNX MNPOLECCOB, UX B/IMSHUA HAa OKPY>KAaOLLYHO
Cpesy;

e OB/MajeHVe MeTofaMu CaMOCTOATE/IbHOrO MaHMPOBaHWA W MPOBEAeHUs
(PM3NYECKUX 3KCMEPUMMEHTOB, aHaM3a W WHTeprnpeTaumMm wHhopmaumm,
ornpefeneHns LOCTOBEPHOCTM MOMYYEHHOIO pe3ynbTara;

e CO3[aHWe YCNOBWIA AN1A Pa3BUTUS YMEHWIA MPOEKTHO-UCCeA0BaTe/IbCKO,
TBOPYECKON [eSATEe/IbHOCTH.

Ha w3yyeHne ¢u3nkn (6a30Bbli YPOBEHb) Ha YPOBHE CpeAHero oo6uiero
obpaszoBaHuna oteoauTcA 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Hefeno), B 11
Knacce — 68 yacoB (2 4aca B Hefle/Nt0).

Mpegnaraemblin B nporpamme No  (OM3MKe MepedeHb /1ab0paTopHbIX U
MPaKTUYeCKUX paboT SBNAETCA PeKOMEeHAOBaHHbIM, Yy4yuTenb [efnaeT  Bbl6oOp
npoBefeHns nabopaTopHbIX paboT W ONbITOB C  YYETOM  UHAMBUAYASIbHbBIX
0COBEHHOCTEN 00yYatoLMXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupofe. HayuHble METOAbl MO3HAHWA OKPY>KAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W Teopuu B MNpoLiecCce MNO3HaHWUSA MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dun3nyecKkne 3akKoHbl U Teopunn. rpaHI/ILI,bI NPUMEHNMOCTA CbI/I3I/I‘—IECKI/IX 3dKOHOB.
[MpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (M3nKM B (DOPMMPOBAHMN COBPEMEHHOW Hay4YHOW KapTWHbI
MUpa, B MPaKTUYECKON AesaTeNIbHOCTUN NHOAEN.

Jlemoncmpayuu

AHa/I0roBble U Ll,I/I(*)pOBbIe N3MEPUTEJIbHbIE |'|p|/|60pb|, KOMMbKOTEPHbIE
AATYMKN,

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [aBwkeHne. OTHOCUTENbHOCTb MEXaHWYeCKOro [ABVXKEeHWS.
CucTtema oTcuéTta. TpaeKTopus.

MepeMelLeHne, CKOPOCTb (CPeAHsst CKOPOCTb, MrHOBEHHasi CKOPOCTb) W
YCKOPEHNe MaTepuanbHOM TOYKM, UX MPOEKUMM Ha OCU CMUCTEMbI KOOPAMHAT.
CnoxkeHne nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPAMOSIMHEHOEe [BVKeHue. [paduku
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPeHusi, NyTM U MNepeMeLleHuns
mMaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 NageHus.

KpuBonuHeilHoe  aBvKeHve.  [BWKeHWe  maTepuasibHOM  TOYKM MO
OKPY>XHOCTM C MOCTOSAHHOWM MO MOAY/0 CKOPOCTbIO. YT/10Bast CKOPOCTb, /IMHENHasA
ckopocTb. Mepuoa 1 yacTtoTa obpalleHns. LIeHTpoCcTpeMUTENbHOE YCKOPEHNE.

TexHMYecKne YCTPOWCTBA W NPaKTUYECKOE MNPUMEHEHME: CNUAOMETP,
ABWKEHWE CHapA0B, LEMHbIe 1 PeEMEHHbIE Nepeiaynt.

Jlemoncmpayuu

Mogenb CMCTEMbI OTCYETa, WNMKOCTPALMSA KUHEMATUYECKUX XapaKTePUCTUK
ABVKEHNS.

Mpeobpa3oBaHme ABMXXEHWI C UCMO/Tb30BaHMEM MPOCTbIX MEXaHNU3MOB.

MazeHne Ten B BO3AYXe M B pa3pedXeHHOM MPOCTPaHCTBeE.

HabniofeHne ABvKeHWA Tena, OGPOLIEHHOrO MOA YrfoM K TFOPU3OHTY U
FOPU30HTa/BHO.



13mepeHne yCKopeHNs CBOOOAHOI0 nafjeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVXKEHUS C LiefIbl0 OnpefeneHnss 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 aBWXKeHNs Tena, 6poLleHHOro ropn3oHTasILHO.

Tema 2. /lunamuka

MpuHUMN  OoTHOcUTenbHoCTM  Tanunes. TlepBblii  3aKOH  HblOTOHA.
VIHepumanbHble CUCTEMbI OTCYUETA.

Macca Tena. Cuna. MpuHUMN cynepnosviuumn cun. BTopoi 3akoH HblOTOHA
A8 MaTepuasibHOM TOUKKU. TpeTuin 3aKoH HboTOHa Ans MaTepuanbHbIX TOYEK.

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

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

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXeHUS, KaveHus). Cuna TpeHud. Cyxoe
TpeHne. Cuna TPeHUA CKOMBbXEHUSA U cUia TPeHUs Nokos. KoahuumeHT TpeHus.
Cwnna conpoTUBIEHUS NPW ABUXKEHUW TeNa B XXMAKOCTU UK rase.

MocTynatensHOe ¥ BpaLlaTesibHoe ABWKeHWe abCoMoTHO TBEPAOro Tena.

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

TexHN4Yeckne YCTPOMCTBA M MNPaKTUYECKOe MNPUMEHEHME: MOALMMHUKN,
[B/>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HbOTOHa.

N3mepeHne cun.

CnoxxeHwue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOPeHHOM NoAbéme 1 NageHun.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHue 3aBMCUMMOCTU CWUT YNPYTrOCTU, BO3HUKAKOLNX B MPY>XUHE U
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

ViMnynbC MaTepuasibHOM TOYKWM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
Mnynbc cunbl N M3MEHEHME MMMYNbCa Tena. 3aKOH COXpaHeHWsa KMNynbea.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi martepuanbHOM TO4YKW. Teopema 06 W3MEHEeHUU
KWHETMYECKOWN 3HEeprum.

MoTeHumanbHasa 3Heprus. MoTeHumanbHasa 3Heprua YyNpyro
AeOPMUPOBAHHOW  MPYXWHbI.  [loTeHUManbHast  3Heprust  Tena  BGAU3M
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble XU 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>KUHHbIA MUCTONET, ABUXXEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHeHns UmnynbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

WccnenosaHne €BA3N paboTbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tena Ha NpuUMepe pacTAXKeHUA Pe3NHOBOI0 XryTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHbIE MOMOXEHNA MOﬂeKyﬂHpHO—KMHETMHeCKOM Teopn N nX OnbITHOE
060CcHOBaHVe. BbpoyHOBCKOe [ABMKeHWe. [Aunddysus. Xapaktep [LBUKEHUA U
B3aMMO/MENCTBMS YacTuL, BewjecTBa. Mogenu CTPOeHMst ra30B, >XUAKOCTEW U
TBEPAbIX TeNl U 06BbACHEHNE CBOMCTB BeLLECTBa Ha OCHOBE 3TUX Mofeneil. Macca 1
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

TennoBoe paBHOBecue. TemnepaTypa 1 eé n3mepeHue. LLikana Temnepartyp
Llenscus.



Mogeno wungeanbHoro rasa. OCHOBHOE  ypaBHEHME  MOJIEKY/APHO-
KWHETMYECKON Teopun wnieasbHOro rasa. AGCONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloOLWMe [UCKPETHOe CTPOeHWe BeLlecTBa, oTorpagum
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Moge b, nINICTPUPYoLLas NPMPOAY AaBNeHWs rasa Ha CTEHKM COCY/a.

OnbITbl, WMKOCTPUPYIOLLME YpaBHEHWE COCTOAHUS WAeaslbHOrO  rasa,
M30MpoLecchbl.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

OnpefeneHne maccbl BO3fyxa B K/1aCCHOM KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3AyXa B HEIA.

VccnepnoBaHve 3aBUCUMOCTU MeXAY napamMeTpammn COCTOSHUA pas3pexxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucteMa. BHYTPeHHsAs 3aHeprus TepmMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHusd. KonnyecTtso TensioTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MAeasbHOro  rasa.  Buabl  Tensionepegauw:
Ten/IoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y enbHas Tenn0éMKOCTb BeLLecTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHaTe 06 aamabaTHOM npouecce. [lepBblid 3aKOH TepMOAMHAMUKW,
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoi1 3aKoH TepMoAMHaMUKN. HeobpaTUMOCTb MPOLLECCOB B NMPUPO/E.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
MpeobpazoBaHNA 3Heprv B TEMOBbIX MawnHax. KoappuumueHT nonesHoro
[EACTBMA TennoBO MalUMHbl. Linkn KapHo M ero Kosh(UUMEHT MOME3HOro
[EeNCTBUA. IKOOrMYecKme Npobnembl TEMMNO3HEPTETUKMN,



TexHU4YecKkne YCTPOWCTBA W MPaKTMYECKOe MNPUMEHEeHWe: [Buratefb
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena Mpu COBePLUEHWM paboTbl: BblNET
NPo6bKM M3 OYTbINKM NOJ AEACTBMEM CXATOro BO3[yXa, HarpeBaHue 3jupa B
NaTyHHOWN TPy6Ke NyTéM TpeHus (BULEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

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

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHus, PeakTUBHOIO
ABuraresns.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

MapoobpasoBaHMe U KoHAeHcaums. cnapeHne n KuneHue. AGCOMOTHasA U
OTHOCUTE/IbHas BNaXHOCTb BO3fyxa. HacblweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teéppaoe Teno. Kpuctannmueckue n amopHble Tena. AHM30TPOMUSA CBOWCTB
Kpuctannos. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe Teni0Boro 6anaHca.

TexHMYecKre YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUTPoOMeTp W
MCUXPOMETP, Ka/lOPUMETP, TEXHOIOTUW MOTyUYeHUA COBPEMEHHBLIX MaTepuasos, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHnW.

Cnocobbl n3mMepeHns BNaXKHOCTH.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTaN/IMYECKOro BeLLecTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

I3mepeHne 0THOCMTENbHON BNaXKHOCTW BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
AnekTpmsauma  Ten. OneKTpuueckuii  3apag. [Ba BuAa  3MeKTPUYECKMX
3apAfoB. [pPOBOAHUKK, AN3INEKTPUKU W MNOMYNPOBOAHUKA. 3aKOH COXpaHeHWs
3NEeKTPUYECKOro 3apsaa.
B3aumogeicTeme 3apanoB. 3akoH KynoHa. ToyeyHbI 31eKTPUYECKnA 3apsif.
AnekTpuyeckoe nose. HanpsXEHHOCTb 3NEKTpUYeckoro nonda. [puHUmMn



Cynepno3vuun 3neKTPUYeCKnX nonei. JIMHUM HanpsXKEHHOCTU 3NEKTPUYECKOrO
nons.

Pa6ota cun  anekTpocTaTMyeckoro  nons.  loteHuman.  Pa3HOCTb
noTeHYyManoB. [IPOBOAHWMKM W AW3NEKTPUKM B  3/1EKTPOCTATMYECKOM MOSe.
[nanekTpnyeckas NPOHNLAEMOCTb.

ANeKTPOEMKOCTb. KoHaeHcaTop. DNeKTPOEMKOCTb MIOCKOI0 KOHAEHcaTopa.
SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

TexHuyeckne YCTPOMCTBA M NPaKTUYECKOE MPUMEHEHME: 3MEKTPOCKON,
3NIEKTPOMETP, 3MeKTpocTaThyeckast 3aliuTa, 3a3em/eHue  3/1eKTponproopos,
KOHAEHcaTop, KONUpoBasibHbIV annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUSA 3/1IEKTPOMETPA.

B3avMogelicTBMe HasNeKTPMU30BaHHbIX Tef.

SNeKTPUYECKOe Nose 3apsHKEHHbIX Tel.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

3aBMCMMOCTb  3MEKTPOEMKOCTM MJIOCKOFO  KOHAEHcaTtopa OT  njowaau
MNACTVH, PaCCTOAHUA MEXAY HUMMW U AU3NEKTPUYECKOW NPOHULLAEMOCTM.

SHeprus 3apsHKEHHOro KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

3MepeHne 3neKTPOEMKOCTY KOHAEHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONeKTPUYECKNIA TOK. YCMOBMSI CyLLECTBOBAHWUA 3MEKTPUYECKOr0 TOKa.
cTouHmKmM Toka. Crna Toka. MoCTOSHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SneKTpnYeCcKoe COMPOTUBAEHME. YAeNbHOe COMPOTMB/IEHNE BeLLECTBa.
MocnepoBaTenbHOE, NapansieNlbHoe, CMEeLLIaHHOE COeJUHEHNE NMPOBOAHMKOB.

PaboTa 3nekTpuyeckoro Toka. 3akoH [bkoyns—SleHua. MoLWHOCTb
3NEKTPUYECKOr0 TOKa.

SNEKTPOABMXKYLLAS CWMa U BHYTPEHHEe CONPOTMBNEHME MCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NneKTpUYeckoi Lenun. KopoTkoe 3aMblKaHue.

JNeKTPOHHAst  MPOBOAMMOCTb  TBEPABIX  METa//ioB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

INEKTPNYECKMIA TOK B BaKyyme. CBOWCTBA 3/1EKTPOHHBIX MYYKOB.

MonynpoBogHukK.  COGCTBEHHass M MNPUMecHas  NPOBOAMMOCTb
NonynpoBoAHNKoB. CBOCTBa p—n-nepexoga. MonynpoBoAHNKOBbIE NPUGOPbI.

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
INeKTPONNTMYECKAs AnccoLmaums. NeKTPOm3.



AnekTpnyecknn TOK B razax. CamoOCTOATENbHbIA M HECAaMOCTOSTE/IbHbIN
paspag. MonHus. Inasma.

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHME: aMmnepMeTp,
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

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT AJIMHBI,
nnowasmn rnonepeyHoro ceveHns N marepuana.

CMellaHHoe CcoeanHeHMe NPOBOAHMKOB.

MpsmMoe WM3MepeHWe 3MeKTPOABVKYLLEA cufibl. KOpOTKoe —3amMblKaHue
ra/ibBaHNYECKOro 3/1eMeHTa U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

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

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopsie 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 CBA3EM C KypcamMu MaTeMaTuKM,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHNEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHWE, IKCNEPUMEHT, MOAENMPOBaHNE, MOAEb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHad  (PYHKUMS,
napabona, runepbona, Ux rpanKn U CBOMCTBA, TPUTOHOMETPUYECKME PYHKLUN:
CWHYC, KOCUHYC, TAHT€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXECTBO,
BEKTOPbI N MX MPOEKLMN Ha OCY KOOPAMHAT, C/IOXeHVEe BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XXMBbIX OpPraHnM3MoB (BUAbl Tensonepedayn, TeNI0BOe PaBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumusi: BUCKPETHOE CTPOEHME BELLECTBA, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJTb
BeLecTBa, MONApHas Macca, TernsioBble CBOMCTBa TBEPALIX TeS, XUAKOCTEH U



rasoB, 3NEKTPUYECKME CBOMCTBA METa/IOB, 3NEKTPONMTMYECKAs AMccoLmaLms,
ra/lbBaHUKa.

Teozpacpus: BNAXHOCTb BO3AyXa, BETPbI, 6apoOMeTp, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BaHWEM MeXaHV3MOB,
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 HaHOMAaTepuanoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE bHbIE MPMBOPbI, FafbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Macnummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosvuum
MarHUTHbIX Mofieln. JINHUA MarHUTHON WHAYKUMKW. KapTuHa IMHWIA MarHUTHOWN
WNHAYKL MM NONSA NOCTOAHHbLIX MarHUTOB.

MarHuTHoe nMone MPOBOAHMKA C TOKOM. KapTuHa /NMHWMIA  UHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHWMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTeda. B3amogencTeme npoBOAHNKOB C
TOKOM.

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

Cuna JlopeHua, eé Moaynb U HarpaeneHune. [ABMmKeHne 3apsXKeHHON YacTuLbl
B OAHOPOAHOM MarHUTHOM nose. PaboTa cubl JTopeHua.

fABneHVe 3NeKTPOMarHUTHON MHAYKUMKW. T1OTOK BeEKTOpa MarHWTHOW
NHAYKUMW.  DNEeKTPOABMXKYLLAA cuna WMHAYKUMW. 3aKOH  3/1eKTPOMAarHMTHOM
NHAYKLMN Papages.

BuxpeBoe 3neKTpnYyeckoe Mnose. INeKTPOABWXKYLLaA cuna WHOYKUMKA B
NPOBOAHMKE, ABUXYLLEMCA NOCTyNaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJe.

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLNN.

JHeprna MarHUTHOro Nnonsa KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe nosne.

TexHU4Yeckne YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEeKTPOMAarHUTbI, 3MEKTPOABUraTeNlb, YCKOPUTENN 3NeMeHTapHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Jlemoncmpayuu

OnbIT JpcTea.

OTK/NOHEHWE 3/IEKTPOHHOIO MyyKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3MEKTPOABMXKYLLEN CU/bl 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. KosieOaHUsI M BOJIHBI

Tema 1. Mexanuueckue u dJIeKmpomazcHumHsle Ko1iebanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCKMe  KonebaHus.
[FapMoOHMYecKmne KonebaHmsi. MNepuod, 4YacToTa, amnauTyda u asa KonebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTU4eCKnii MasiTHUK. YpaBHEHME FapMOHUYECKUX
KonebaHwii. MpeBpaLleHne 3Heprum npu rapMoHNYeCKNX KonebaHmsix.

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

MpefcTaBneHne 0 3aTyxatowmx KonebaHnax. BbIHY)XAeHHble MeXaHUYecKue
KonebaHuns. Pe3oHaHC. BbIHY)XeHHbIe 3/1eKTPOMarHUTHbIE KOebaHus.

MMepemeHHbIA  TOK. CUHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MepeMeHHOro TokKa. AMMIMTYAHOE U [EACTBYIOLLEe 3HAayYeHWe CWbl TOKa U
HanpsH>KeHs.

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTMYECKME PUCKM MPU MPOU3BOACTBE 3MIEKTPO3Heprnn. KynbTypa
MCNONb30BaHUA 3NIEKTPO3HEPT M B MOBCEAHEBHOW XXMU3HM.

TexHMYecK/e YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUK 3/1eKTponepeaay.

Jlemoncmpayuu

WccnegoBaHve napameTpoB KonebaTenbHOM CUCTeMbl  (MPYXUHHBIA UK
MaTemMaTU4ecKnin MasTHUK).



HabntogeHne 3aTyxatoLmx KonebaHWia.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabnofeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

Ocuwnnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HANPSXXeHUA OT BPEMEHW) AnA
31EKTPOMArHUTHbIX KOnebaHuiA.

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

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

VccnenoBaHve 3aBUCMMOCTU Mepuoga MasibiX KofebaHuid rpysa Ha HUTU OT
[JIVHbI HUTW 1 MaccChbl rpysa.

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

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

MexaHn4ecKe BOJHbI, YC/OBUS pacnpocTpaHeHus. [Mepuogd. CKopoCTb
pacnpocTpaHeHnss W ASvHa BOMHbLI. [lonepeyHble M MNPOAOSbHbIE  BOJIHbI.
NHTepdepeHUMsa 1 oudpakumna MexaHNYeCKNX BOSH.

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

ANEeKTPOMarHUTHbIE BOJIHbI. Y COBUA U3/TyYeHUS 3N1EKTPOMArHUTHbLIX BOJH.
B3anmHasa opueHTaums Bektopos E, B, V B anekTpomarH1MTHoOi BonHe. CBolCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsIeHne, nongapusaums, avgpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

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

MpUHUMMNBI PagnoCBA3N U TeNeBUaeHWs. Pagnonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpyXXatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpa3ByKoBas AMAarHOCTUKa B TEXHUMKE W MeduuMHe, pajap,
pPaanMonpuEMHNK, TeNeBn30p, aHTeHHa, TenedoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpoCcTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTWM 3BYKa M BbICOTbl TOHa C amnanuTygon W
4acTOTON KonebaHWiA.



WccnegoBaHne  CBOWMCTB  9/1EKTPOMArHUTHBIX ~ BOSIH:  OTPaXKEeHWe,
npenomneHve, Noaspusauns, Angpakumns, UHTepgepeHLms.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [pAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
O[JHOpPOAHOI cpefe. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBETA.

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

MpenomneHne ceeTa. 3aKOHbI MPeIoMIEHNs cBeTa. AGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHuwe. [pefenbHbId yYron MOAHOrO
BHYTPEHHero oTpaXxeHus.

Ancnepcns ceeTa. CnoxXHbIin coctas 6enoro ceeta. LigeT.

Cobuparowime ©n pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTosiHMe WM OMTUYECKas Cuna TOHKOW NMH3bIL. [1OCTpOeHUe M300paXKeHWn B
cobuparomx 1 paccemsarownx nmH3ax. Popmyna TOHKOW NIMH3bI. YBeNNYeHue,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. VIHTepgepeHumsa cBeta. KorepeHTHble WCTOUHUKM,
Ycnosus HabnogeHUs MakCUMyMOB UM MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTUHe OT ABYX CMH(pa3HbIX KOTEPEHTHbLIX MCTOYHUKOB.

Ongpakumns cBeta. [OudpakuMoHHas pewéTka. Ycnosume HabnoaeHUs
rMaBHbIX MakCMMyMOB Mpu  NajeHUn MOHOXpPOMATUYeCKOro CcBeTa Ha
ANGPaKUNOHHYHO PELLIETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKOe MpPUMEHEHME: O4YKW, fyna,
(hoToannapar, MPOEKUMOHHbIA annapar, MWKPOCKOMN, TeNecKon, BOJIOKOHHAS
ONTMKa, ANdpaKkUMOHHAA PeLLETKA, MONAPOUL.

Jlemoncmpayuu

MpAMONIMHEAHOE pacnpoCTpaHeHWe, OTPaXKeHWe W MNpenoMieHne CcBeTa.
OnTunyeckne npnbopsbl.

[MonHoe BHYTpeHHee oTpaxeHne. Mogens CBETOBOAA.

VccnenoBaHve CBOMCTB M306paXKeHWA B IMH3aX.

Mogenn MMKpocKona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcum ceeta.

[MonyyeHue cnekTpa ¢ NOMOLLLI NPU3MBI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANGPaKLMOHHON PELLETKN.

HabnofeHne nonsprsanmmn ceeta.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol



13mepeHmne nokasaTens npenoM/IeHUs CTeKa.
VccnefoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
[paHuUbl  MPYMEHWMOCTM  KNAcCMYecKoW  MexaHuku.  [loctynathbl
CreuuanbHOn Teopun OTHOCUTENbHOCTU: WHBAapUaHTHOCTb MOZAY/NA CKOPOCTM
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCKTENBHOCTL OAHOBPEMEHHOCTW. 3aMef/IeHNe BPEMEHU M COKpaLLieHMe
ANHBI.
SHeprus v UMNynbC PeNATUBUCTCKON YaCTULbI.

CBs3b MaCCbl C 3Heprveidi U MMNYNbCOM PENSTUBUCTCKON YacTWLbl. DHePrus
MOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

®0oTOHbI. Popmyna NnaHKa CBA3N 3HEPrnmM POTOHA C ero YacTOTON. IHeprus
N UMMY/bC (POTOHA.

OTKpbITNE N uccnegoBaHue potoadpekTa. OnbiThl A. . CToeToBa. 3aKOHbI
(hoToa(hpeKTa. YpaBHEHNE IMHLUTENHA ANA (POoTo3ddekTa. «KpacHas rpaHuLa»
(hoToahheKTa.

NasneHune ceeta. OnbIThl 1. H. Jlebeaesa.

XnMnyeckoe AelicTBme ceeTa.

TexHU4YeckMe YCTPOCTBA W MNPaKTUYECKOe MNPUMEHeHME: (OTO3/IEMEHT,
(hoToAaTumMK, CoNHeYHasa 6aTapest, CBETOANOL.

Jlemoncmpayuu

PoTO3(h(heKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

ViccnenoBaHme 3aKOHOB BHeLLUHero hotoagdekTa.

CeeToanog.

ConHeyHas batapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopia Mo paccesHMIO d -4acTul.
MnaHeTapHasd Mogenb aTtoma. [locTtynatbl bopa. W3nyyeHnme u MOrNoLLEHME
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
crnekTpoB. CNeKTP YPOBHEN 3Heprum atoMa BoAoposa.

BonHoBble cBolcTBa YacTul,. BonHbl ge bpoiing. KopnycKynspHO-BO/HOBOM
Ayannam.

CnoHTaHHOE W BbIHYXX/IEHHOE U3/yYeHme.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMEKTPa/IbHbIiA
aHanM3 (CNeKTpocKon), nasep, KBaHTOBbLIN KOMMbIOTEP.



Jlemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyvaTbIX CNEKTPOB N3/TyHeHWS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepnMeHThl, [0Ka3blBaloLWMe C/OXKHOCTL CTpoeHusA fppa. OTKpbITUEe
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnNpefeneHuW0  cocTaea
pagMoakTUBHOrO u3ny4veHud. CsoiicTBa anba-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

OTKpbITUE MPOTOHA M HEeMTpoHa. HyknoHHas moaens sapa lMeinseH6epra—
ViBaHeHKoO. 3apaa aapa. Maccosoe umcro aapa. 3oTonel.

Anb(a-pacnag. ONeKTPOHHbIA K  MO3UTPOHHLIA GeTa-pacnag. [Mamma-
n3ny4deHue. 3aKOH pafM0aKTUBHOIO pacnaga.

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

AfepHble peakunn. [leneHne n cCUHTE3 a4ep.

AnepHbId  peakTop. TepMOoAdepHbIA CUHTE3. [1pob6nemMbl U MEPCMEKTUBbI
AAEPHOM 3HEPreTUKIN. DKOTOTUYECKME acMeKTbl ALEPHON 3HEPTeTUKN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHNA Y perncTpaummy a/ieMeHTapHbIX YacTuLl,

dyHAamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM KapTUHbI MUpa.

TexHMYecKre yCTPOoNCTBa N MPaKTUYECKOe MpUMeHeHWe: [03UMETP, kamepa
BunbCcoHa, AepHbIin peakTop, aTOMHas 6oMba.

Jlemoncmpayuu

CYETUMK NOHU3MPYIOLLMX YACTHLL.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

WccnenoBaHme TpekoB YacTuL, (Mo roToBbIM (DOTOrpaumsam).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pa3BuUTUA acTpoHOMUN. NpUKNagHoe U MUPOBO33PEHYECKOE 3HAUEHNe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Co3Be3aus, Apkue 3BE3Abl, MJaHETbI, UX BUAMMOE
[IBU>KEHNE.

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTUMBHOCTb. WCTOUHMK 3Heprum ConHua W 3BE3fa,.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrekTpasibHbIi Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NS 3BE3[ [/1aBHOM MOC/ef0BaTe/IbHOCTN. BHYTpeHHee CTpoeHue



3BE34. CoBpeMeHHble NPeLCTaBNEHUA O MPOUCXOXKAEHMM U 3BOOLMN ConHua n
3BE3[,. JTanbl XXM3HN 3BE3M.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
["anakTuke. 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/b30BaHNEM KOMMbIOTEPHbIX
MPUIOXKEHNIA ANA onpeaeneHns NONOXeHNs HEOGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHble co3Be3ama CeBepHOro nonyLuapusa u apkue 3Besfpbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM WM acTPOHOMWUM B  3KOHOMMYECKON, TEXHOIOMMYECKOW,
COLMa/IbHOM N 3TUYECKOW cihepax AesTeNlbHOCTU YesloBeKa, posib M MeCcTo (hM3NKM
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POSb PU3NYECKO TEOPUU
B (hOpMMPOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
(hM3MYECKON KapTWHbI MMpa B 00LLEM PsAY COBPEMEHHbIX eCTeCTBEHHO-HayUHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MexknpeaMeTHbIe CBA3H

M3yyeHne Kypca (om3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
6MONI0TUK, XUMKK, Teorpatnm 1 TEXHOIOTUN.

Mescnpeomemnvie nonsmus, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, NU3MEPEHNUE.

Mamemamuxa: pPeWeHNe CUCTEMbl YpPaBHEHWI, TPUTOHOMETPUYECKME
(PYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCU KOOPAWMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTaPHBLIX (YHKLUWA, NPU3HaKKW MNoA06US TpeyrosibHNKOB,
onpeneneHne Naowaan NIocKuxX uryp n obbema Ten.

Buonocusn: 3NeKTPUYECKME SABMIEHUS B XXMBOW Npupoge, KosnebaTtesibHble
ABWKEHUS B XXMBOI NpUpofe, ONTUYECKME ABMIEHUS B XXMBOW Npupofe, AencTeue
pajuaLmmn Ha XX1Bble OpraHn3mbl.

Xumus: CTPOEHNE aTOMOB W MOJSIEKY/, KPUCTa/IINYeCcKaa CTPYKTypa TBEPALIX
TeN, MeXaHu3Mbl 06pa3oBaHMsi KPUCT/IIMYECKOW PELUETKM, CMeKTpasibHbIi
aHanns.



leocpagpusi:  MarHUTHble NOMKOCA 3eMAN, 3a1eXM  MarHUTHbIX  PYA,
(hoTOCHEMKA 3eMHOIM NOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
aNeKTpoABuUraTeNib, UHAYKUMOHHAA Nedyb, pafap, PaguonpuémHuK, Tenesusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHMe y4yebHOro npegmetra «®dPusmMka» Ha YpPOBHe CpefHEro o06Lero
obpas3oBaHusi (6a30BbIA YPOBEHb) [AO/MKHO 06eCneyunTb [JOCTMXKEHME CRefyoLwmnX
JMYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/lbHbIX Pe3y/bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUSI Yy4yeOHOro npeameta «®PusnKa» [OMHKHbI
OoTpaaTb  FOTOBHOCTb WM CMOCOBHOCTb  0OOy4YalOLMXCH  PYKOBOACTBOBATbLCH
CchopMUPOBAHHON  BHYTPEHHEW  NO3NUMENA  IMYHOCTWU, CUCTEMOM  LEHHOCTHbIX
OpUeHTaLNA, MO3UTUBHBIX BHYTPEHHUX  YOeXAEHWN, COOTBETCTBYHOLLMX
TPaaNULMOHHBIM LIEHHOCTAM POCCUICKOro 0O6LLECTBa, pacLUMpeHe XXN3HEHHOMO OnbITa
M OnblTa AeATENbHOCTM B MNpOLIECCe peann3aulmMyv  OCHOBHbIX  HarpaB/ieHUi
BOCNUTATE/IbHON AeATeNbHOCTI, B TOM YMC/IE B YaCTU:

1) rpaaaHCKOro BOCIIMTAHMS:

ChOPMUPOBAHHOCTb TPAXAAHCKOM MO3ULMKM 00y4atoLerocs Kak akTMBHOIO W
OTBETCTBEHHOIO Y/1EHa POCCUICKOr0 00LLECTBa;

NPUHATAE  TPAOMLUMOHHBLIX  OOLLEYENIOBEUYECKUX  TYMAHUCTUYECKMX WU
NEMOKPAaTUYECKNX LIEHHOCTE;

FOTOBHOCTb BECTM COBMECTHYH [eATe/lbHOCTb B MHTEpecax rpaxgaHCKoro
o6LLecTBa, y4acTBOBaTb B CamMoyrnpaB/ieHU B 06pa3oBaTe/ibHO opraHu3aumm;

YMeHMe B3auMOfeNCcTBOBaTb C COLMaIbHbIMU UHCTUTYTaMN B COOTBETCTBUM C UX
(hYHKUMAMU N Ha3HAYEHUEM;

FOTOBHOCTb K N'YMaHUTapHOM U BONOHTEPCKOW AeATENbHOCTY;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

chOpPMMPOBAHHOCTb POCCUMCKOM MPaXXdaHCKO NAEHTUYHOCTK, NaTPUOTU3ME;

LLEHHOCTHOE OTHOLUEHME K TOCYJapCTBEHHbIM CMMBOMAM,  AOCTVKEHUAM
POCCUINCKMX YUYEHBIX B 0611aCTV (IN3NKN N TEXHUKN;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

chopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 NOBEAEHWS;

CMOCOBGHOCTb  OLEHMBATL CUTYyaUMO W NPUHMMATb OCO3HAHHbIE pPeLUeHKs,
OPUEHTMPYACb Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbl U LEHHOCTW, B TOM 4uC/le B
[eATeNbHOCTU YYEHOTO;

0CO3HaHWe NIMYHOr0 BKNaga B MOCTPOEHME YCTONUMBOrO ByayLLEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

3CTETUYECKOe OTHOLUEHWE K MUPY, BK/OYas 3CTETMKY Hay4YHOro TBOPYECTBa,
npucyLwero M3nMyeckom Hayke;

5) Tpy10BOT0 BOCIIMTAHHUSI:



MHTEPEC K Pa3/nyHbIM cepam NpodecCUoHaIbHOW AeATeNIbHOCTU, B TOM YUC/ie
CBSA3aHHbIM C (DM3NKOWN 1N TEXHUKOWN, YMEHMe coBepLlaTb OCO3HaHHbIN BbIGOp OyayLLel
npoeccun 1 peann3oBbiBaTb COBCTBEHHbIE XXU3HEHHbIE MNaHbI;

rOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHUIO M CamMo06pa3oBaHM0 B 061acTy
(PM3NKN HA NPOTSHKEHNW BCEA XKN3HMU;

6) IKOJIOrHY€CKOT0 BOCITUTAHMS

ChOpMMPOBAHHOCTb  3KOJIOTMYECKON  KY/NbTypbl, OCO3HaHWE  T106a1bHOro
XapakTepa 3K0/0rmyecknx npobnem;

NNaHMPOBaHWE W OCYLLECTB/IEHNE [ENCTBUA B OKPYXXAlOLLEW cpefe Ha OCHOBE
3HaHWS Lienein yCTOMYMBOro pa3BMTUA Ye/IOBEYECTBa,;

pacluMpeHmne onbiTa AesTe/IbHOCTU 3KOJIOTMYECKO HarpaB/ieHHOCTU Ha OCHOBe
NMEIOLLMXCS 3HAHWIA MO (DU3NKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

ChOpMMPOBAHHOCTb MUPOBO33PEHNSA, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHHO
Pa3BUTUSA (IU3NYECKOW HayKu;

0CO3HaHWe LIeHHOCTN Hay4HOW [AesTe/IbHOCTW, FOTOBHOCTb B MPOLECCE M3YYeHUs
(pM3MKM  OCYLLECTBNATbL  MPOEKTHYHD UM WCC/eAOBaTeNlbCKY0  AeATe/IbHOCTb
WHAMBUAYASTbHO U B Tpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
ba3oBpble Jiornueckue HeﬁCTBHH:

CaMOCTOATE/IbHO (DOPMY/IMPOBATL M aKTyaM3mpoBaTb NpobsieMy, paccMaTpmsathb
€€ BCECTOPOHHE;

onpefensTb LUenM [LeATeflbHOCTW, 3afaBaTb NapameTpbl W KPUTEPUU KX
LOCTUXEHUS;

BbISIB/IATb 3aKOHOMEPHOCTU WM MPOTUBOPEYUs B pacCMaTpUBaeMbIX (U3NYECKUX
ABMNEHUSAX;

paspabaTbiBaTb MnaH peweHns npobnembl € Y4ETOM aHam3a WMerLmMxcs
MaTepuasibHbIX U HeMaTeprasibHbIX PECYPCOB;

BHOCWUTb KOPPEKTMBbI B [AeATe/IbHOCTb, OLEHMBATb COOTBETCTBME pPe3y/bTaToB
LLeNsiM, OLeHMBATb PUCKM NOCNEACTBUIA AeATENIbHOCTH;

KOOPAMHUPOBATL U BbIMOHATL PaboTy B YCNOBUAX PeasibHOro, BUPTYasibHOro U
KOMOWHMPOBaHHOI 0 B3aMMOLENCTBUS;

pa3BMBaTb KPpeaTUBHOE MbILLIEHWE NMPU PELLEHUMN XKU3HEHHbIX NPOGIeM.
ba3oBbie HCCJIea0BaTe/JIBCKHUE JIEﬁCTBHﬂI

B/lafleTb HAy4YHON TEPMUHOMOIMEN, K/IKOYEBbIMA MOHATMAMW W MeToLamu
(hM3NYECKOI HayKu;

BNafleTb HaBblKaMW Y4YebGHO-UCCef0BaTeNlbCKON U MPOEKTHON [eATefIbHOCTW B
06M1acTV  (YM3MKK, CMOCOOHOCTBIO W TOTOBHOCTLKO K CaMOCTOATE/IbHOMY MOUCKY



METOAOB pelleHVs 3afay  (PM3MYECKOro COAEPXKaHWs, MNPUMEHEHUIO Pa3/INYHbIX
MEeTO/0B MO3HaHUS;

BMafeTb BUAaMW  [eATeNbHOCTM MO MOJSIYYEHUHO HOBOFO  3HAHWA, €ero
MHTepnpeTauun, NpeobpasoBaHNIO Y NPUMEHEHWNIO B Pa3/INYHBIX YUYeOHbIX CUTYaLmsX,
B TOM YuC/e Npu Co34aHnKN yYebHbIX MPOEKTOB B 061aCTV (DU3NKU;

BbISIBNATb MPUYMHHO-C/IEACTBEHHbIE CBA3M M aKTyaM3npoBaTtb 3afady, BblABUraThb
rmnoTesy eé peLleHns, HaXoAWUTb apryMeHTbl A4/1 A0Ka3aTeIbCTBa CBOUX YTBEPXKAEHWMN,
3a7aBaTb NapamMeTpbl U KPUTEPUN PELLEHNS;

aHaM31pPoBaTh MOJyYEHHbIE B XOAe PeLleHns 3afavn pesy/bTaTbl, KPUTUYECKN
OLeHMBaTb NX JOCTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHME B HOBbIX YCI0BUAX;

CTaBUTb W  (pOopMy/nMpoBaTb COOCTBEHHble 3afaun B 06pa3oBaTe/lbHOM
[eATeNbHOCTU, B TOM YMCe NPY U3YyYeHUN (OU3NKN;

[iaBaTb OLEHKY HOBbIM CUTYaLMaM, OLEeHMBATb NPUOBPETEHHDIN OMbIT;

YMeTb  MEePeHOCUTb  3HaHWA N0  (M3MKe B  MNPaKTUYecKyro  061acTb
XXU3HEAEATEIbHOCTY;

YMeTb UHTErPMPOBaTh 3HAHWA M3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBbIE MW, NpednaraTb OpUrMHa/IbHble MOAXOAbI U PeLLeHNs;

CTaBUTb NPOGEMbI M 3aauu, LOMYCKatoLye a/ilbTepHaTUBHbIE PeLLeHuS.

Pabora c nndopmanmueii:

BMafeTb HaBblKaMW MOMyYeHUS WHMOPMaUUM (PU3MYECKOro CofepXKaHus Wu3
MCTOYHMKOB pasHblX TWUMOB, CAaMOCTOATE/IbHO OCYLLECTBAATb MOUCK, aHa/Iuns,
CUCTEMATM3ALUMIO W WHTEpPnpeTaumio WHQOpMauMn pasfinyHbIX BUAOB M (DOPM
npeacTaBieHus;

OLeHMBaTb OCTOBEPHOCTb MHOPMaLMK,

MCMo/b30BaTb CPeACTBa NHPOPMALMOHHBIX Y KOMMYHUKALMOHHBLIX TEXHOMNOTUIA B
PELUEHNN  KOTHUTMBHbIX, KOMMYHUKATMBHbIX W  OpPraHuM3auMOHHbIX 3aga4y C
co6MofeHNeM  TpebOBaHWA  3PrOHOMUKK, TEXHWKW  6e30MacHOCTW,  FUTUEHDI,
PecypcocOepeXkeHns, MpaBOBbIX W  3TUYECKMX HOPM, HOPM  WH(OPMaLMOHHOM
6e3onacHocCTy;

co3faBaTb TEKCTbl PU3NYECKOro CoAepyKaHusa B pas/iMyHbIX opmarax ¢ YY4ETOM
HasHayeHUs WHgopmMauMm 1 LeneBoin ayavTopun, Bblbmpas OnTMMasbHYK (opmy
npeacTaBNeHNs 1 BU3yann3aLuu.

KoMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIC y4eOHbIE JeHCTBUSA:
OCYLLIECTBNATbL 06LLEHNE Ha YPOKaX PU3MKM 1 BO BHEYPOUHOM AeATENbHOCTY;
pacnosHaBaTb NPeAnoChbINKN KOH(IMKTHBIX CUTYaLUiA U CMArvaTb KOHPANKTBI,
Pa3BEPHYTO W NOMMYHO WM3naratb CBOK TOYKY 3pPEHUA C MCMONb30BaHMEM
A3bIKOBbIX CPEACTB,
MOHMMaTb W WNCMNO/b30BaTb MPENMYLLECTBA KOM&H,EI,HOVI " MHAMBMAyaﬂbHOM
paboThl;
BblOMpaTb TeMaTMKy W MeTOAbl COBMECTHbIX [eNCTBMA C Y4ETOM 06LMX
NHTEepPeCOB " BO3MOYKHOCTEN Ka>KA0ro 4neHa KOINMEeKTUBA,



MPUHNMATb LIeNN COBMECTHOWN AeATENbHOCTI, OPraHM30BbIBaTb M KOOPANHUPOBATb
NENCTBNA NO €€ AOCTUXKEHUIO: COCTaBMsATb MMaH AEeNCTBUWA, pacnpefenstb ponu c
YYETOM MHEHUI Y4aCTHUKOB, 06CY)XXAaTb pe3yibTaTbl COBMECTHOW pPaboThl;

OLleHMBaTb KayecTBO CBOEro BK/afa M KaXAaoro y4yacTHMKa KOMaHAbl B OO6LLMiA
pe3ynbTaT No pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb  HOBble MPOEKTbl, OUEHMBaTb WAeM C MNO3ULUUN  HOBU3HBbI,
OPUTMHANLHOCTU, NPAKTUYECKON 3HAYMMOCTN;

OCYLLIECTB/IATb MO3UTUBHOE CTpaTernyeckoe noBeeHne B Pa3/IMYHbIX CUTyaLusX,
NPOSBNSATL TBOPYECTBO N BOOBPaXKEHME, ObITb MHNLMATUBHbIM.

PerJISITI/IBHBIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBI/lSI
Camoopranusanus:

CaMOCTOATE/IbHO  OCYLLECTB/IATL MO3HABATE/IbHYIO [eATeNlbHOCTb B 06/1acTu
(OM3NKN N aCTPOHOMMMU, BbISABNATL MPO6IEMbI, CTaBUTb 1N POPMY/IMPOBaTbL COGCTBEHHbIE
3agauu;

CaMOCTOATE/IbHO COCTaB/ATb MaH peLleHnst PacYETHbIX M KayeCTBEHHbIX 3aaad,
MNaH BbINO/HEHNA MNPAKTUYECKOM paboTbl C  YYETOM MMEIOLMXCH  Pecypcos,
COOCTBEHHbIX BO3MOXHOCTEN U NpeAnoYTeHNIA;

[aBaTb OLIEHKY HOBbIM CUTyaLMAM;

pacLLUMpATb PaMKM y4ebHOro npeimMeTa Ha OCHOBE JINYHbIX MPeANOYTEHNI;

[enatb  OCO3HaHHbIA  BbIGOP, aprymeHTMpoBaTb ero, 6patb Ha Cebs
OTBETCTBEHHOCTb 3a PeLLEeHNE;

OLeHMBaTb MPUOBPETEHHBIN OMbIT;

cnoco6cTBoBaTb (HOPMUPOBAHMIO M MPOABEHUIO 3PYAMLUN B 0611aCTU (IU3KKN,
MOCTOSHHO MOBbILLATL CBO 06pa3oBaTe/bHbIN N Ky/NbTYPHbIA YPOBEHD.

CaMOKOHTpo.]II), 3MOIII/IOHaJILHbIﬁ HHTECJIJICKT:

[aBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTMBbI B [AeATE/IbHOCTb,
OLeHMBaTb COOTBETCTBUE Pe3y/bTaToB LieNsAM;

BfafieTb HaBblkaMW MO3HaBaTe/lbHON Peq/IEKCMN KaK OCO3HAHWA COBepLLAEMbIX
[ENCTBUIA N MbICIUTENbHBLIX NPOLLECCOB, UX PE3Yy/IbTaTOB U OCHOBAHWIA;

MCNONb30BaTb MPUEMbI pedriekcnn A9 OLEHKM CcuUTyauun, Bblbopa BepHOro
peLLeHns;

YMETb OLeHUBAaTb PUCKN 1 CBOEBPEMEHHO MPUHMMATL PELLEHMS MO UX CHVKEHNIO;

NPUHMMATbL  MOTMBbI WM apryMeHTbl Apyrux nMpu  aHaimse pesyNbTaToB
[eATeNbHOCTY;

NPUHMMATL Cebs, MOHMMasA CBOW HeOCTaTKM U JOCTOUHCTBA,;

NPUHMMATL  MOTWMBbI U apryMeHTbl [pYyrux TMpu  aHaimse pe3y/bTaToB
[eATeNbHOCTY;

Npu3HaBaTb CBOE MPaBo W NPaBo APYrmx Ha OLINOKN.

B npouecce JOCTUXKEHUS JIMYHOCTHBLIX Pe3y/bTaTOB OCBOEHWA MpPorpammbl Mo
(hm3vke 4N YPOBHA  cpefHero  obuwero ob6pasoBaHMs Yy 0Oy4varoLwmxcs



COBEPLLUEHCTBYETCA 3AMOLMOHASTbHBI WHTENNEKT, npegnonararoLuii
CHOPMNPOBAHHOCT:

CamMOCO3HaHWA, BK/IHOYatOLLEro CrocoOHOCTb MOHMMATb CBOE 3MOLMOHa/IbHOE
COCTOSIHME, BUAETH HanpaB/ieHNA Pa3BUTUS COOCTBEHHOW 3MOLMOHaNbHOW cthepbl, BbITb
yBEpPEHHbIM B cebe;

CamoperynMpoBaHns, BK/IKOYatOLLEro  CaMOKOHTPO/SIb, YMEHWe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MoBefeHMne, CNOCOOHOCTL afanTUpPoBaThCs K AIMOLMOHAIbHbIM
N3MEHEHUAM W NMPOSBAATb TMOKOCTb, ObITb OTKPLITEIM HOBOMY;

BHYTPEHHE MOTMBaUUW, BKIIOYAIOLLEN CTPeM/IeHMe K [LOCTUDKEHWIO Lenu 1
ycnexy, ONTUMU3M, WHULMATUBHOCTb, YMeHWe [elACTBOBaTb WCXOAA W3  CBOMX
BO3MOXHOCTEMW;

amnaTumK, BK/KOYAKOLWEA CNocoOHOCTb MOHMMAaTb 3MOLMOHA/IbHOE COCTOSIHWE
APYr1X, YY4UTbIBATb €ro MNPy OCYLLECTB/IEHUN 06LLEHNSA, CMOCOBHOCTbL K COYYBCTBUIO U
CONepPeXMBaHWIO;

COUManbHbIX HaBbIKOB, BK/IHOHAOWMX CMNOCOOGHOCTL BbICTPaMBaTb OTHOLLEHWUSA C
APYTUMU NIIOABMU, 3a00TUTLCA, NPOABNATL MHTEPEC U paspeLlaTb KOHQ/IMKTDI.

INPE/IMETHBIE PE3YJIBTATHI

K KOHUy 06yyeHus B 10 kJacce MpegMeTHble pesy/bTaTbl HA 6a30BOM YPOBHE
L0/DKHbI OTpaXKaTb CHOPMMPOBAHHOCTb Y 06YYatOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha Mnpumepax poSib U MeCcTOo (M3MKM B (HOpMUPOBaHUN
COBPEMEHHON HAy4yHOW KapTWHbI MWpa, B PasBUTUA COBPEMEHHOM TEXHUKN W
TEXHO/IOMNiA, B NPaKTUYECKOI AeATeNIbHOCTM NOLEN;

YyUnTbiBaTb  FpaHuUbl  MPUMEHEHUS  M3YYeHHbIX  (IU3NYECKUX  MOJENeil:
MaTepuasibHas TO4YKa, MHepumanbHas cucTeMa OTCYETa, abCoNtoTHO TBEPAOe Teno,
naeasbHbIA ras, MOAeNn CTPOEHUS Tas3oB, XWUAKOCTEW W TBEPAbIX TeN, TOYEYHbIN
3NIEKTPUYECKWIA 3apsif, NPY peLleHnn (on3nyecKnx 3adavd;

pacno3HaBaTb (u3nyeckne sBfeHMsA (MpPoLEecCbl) M OOBACHATb MX Ha OCHOBE
3aKOHOB MeXaHWKW, MOMEKYNIAPHO-KMHETUYECKON Teopun CTPOEHUs BellecTBa W
3NEeKTPOAMHAMMKIN: PAaBHOMEPHOE W PaBHOYCKOPEHHOE MPAMOJSIMHENHOE [ABWKEHNE,
cB0OOAHOE MageHue Ten, ABWMXKEHME MO OKPY>KHOCTU, MHepLUs, B3aMMOLENCTBME Ten,
angdysns, 6poyHOBCKOe ABWKEHWNE, CTPOEHUE XMNAKOCTEN N TBEPALIX Tesl, U3MEHEHMe
obbéMa Ten npu HarpeBaHMM (OXNaXAeHWM), TErNI0BOe pPaBHOBECME, WCMapeHWe,
KOHAeHcaums, MnaBfieHne,  KpUCTaiM3auus,  KWUMeHWe, BNXHOCTb  BO3AYyXa,
NOBbILLEHVE AaBEHNA rasa Npu ero HarpeBaHWM B 3aKPbITOM COCYyAe, CBA3b MeXAy
napameTpaMy COCTOSIHUA rasa B M30MnpoLieccax, 3neKTpusaums Ten, B3auMoAencTBume
3apA/0B;

OMUCbIBaTb MEXaHWYECKOe [ABWKEHME, WCMOoMb3ys (U3NYECKME BETNYMHBI:
KOOpAuHara, nyTb, MepemMeLLleHne, CKOpOCTb, YCKOpPEeHue, Macca Tena, cuna, UMNynbe
Tena, KWHETUYeCKas 3Heprus, noTeHUManbHas 3HEeprusi, MexaHu4yeckas paboTa,
MexaHM4yecKas MOLLHOCTb; MpKY OnNucaHuM NpaBu/bHO TPaKToBaTb (DM3UYECKUIA CMbICH



NCMOMb3yeMbIX BeUYMH, WX 0003HAYEeHMA W  efuMHUUbI, HaxoAuTb (opMmy/bl,
CBSA3bIBAIOLLME AaHHYIO (DU3NYECKYIO BEMYNHY C APYTMU BENMUYNHAMMY,

OMuUCbIBaTb M3YYeHHble Ten/oBble CBONCTBA Te/ U TEM/0Bble ABEHUSA, UCMO/b3YyA
(pM3nyecKme BeNIMUMHbI: [aBfieHne rasa, TeMnepaTtypa, CpeaHsAs KUHeTUYecKas aHeprus
Xa0TUYECKOTO  [BVMXKEHUA MOJMIEKY/, CpefHeKBaApaTMyHass CKOPOCTb  MOJIEeKy,
KO/IMYECTBO TEeM/0Tbl, BHYTPEHHAS 3Heprus, paborta rasa, KO3((MUUMEHT MOMIe3HOro
[eCTBMA TenI0BOro Asurartens; npyv onMcaHUM rnpaBuIbHO TPaKTOBaTb (DM3NYECKUIA
CMbIC/T UCMO/Ib3YEeMbIX Be/IMYMH, UX 0003HAYeHUA U eAUHWULbI, HAXOAUTb (POPMYIbI,
CBA3bIBAIOLLME JaHHYIO (PU3NYECKYIO BEINYMHY C APYTUMU BEIMYNHAM;

OMUCbIBaTb U3YYeHHble 3/1IEKTPUYECKME CBOWMCTBA BeLLECTBA W 3MeKTPUYECKMe
ABNeHNA (npoueccbl), UCNONb3yd (U3NYECKME BENMUNHBI: 3NIEKTPUYECKNA 3apsa,
3NEKTPUYECKOE MOoJIe, HAMPSHKEHHOCTb MOASA, NOTEHUMaN, Pa3HOCTb MOTEHLMAN0B; MpK
OnMncaHMM NpPaBU/IbHO TPAKTOBaTb (PU3UYECKUIA CMbIC/T UCMOMb3YEMbIX BEIMYMH, UX
0003HaYeHNs N efUHULbI; YKa3blBaTb (DOPMY/bl, CBA3bIBAIOLLME AAHHYIO (DU3UYECKYHO
BE/IMYMHY C APYTUMU BENNYNHAMU;

aHa/IM3MpoBaTh (M3MYECKMe MPOLECCbl W SBMNEHUSA, WCNONb3yd (U3nMYeckme
3aKOHbI U NPUHLMNBI: 3aKOH BceMUpHoro TaroteHus, |, 11 u 11l 3akoHbl HLHOTOHA, 3aKOH
COXPaHEHUS MeXaHWYeCKOW 3Hepruun, 3akKOH COXPaHEeHUs WUMMybca, NPUHLWAN
Cynepnosnuumv  cun, MPUHLMN  PaBHOMPAaBUS WHepUMabHbIX CUCTEM  OTCYETa,
MOJIEKYNAPHO-KMHETUYECKYIO TEOPUIO CTPOEHWUS BELLECTBA, rasoBble 3aKOHbI, CBA3b
CpeAHell KMHETUYECKOW 3HEepruv TEenjoBOro [ABMXKEHUS MOJeKY/ C abCosHTHOM
TemnepaTypoil, NepsblAi 3aKOH TEPMOAMHAMMKM, 3aKOH COXPaHEHWUS 3MIEKTPUYECKOro
3apaga, 3akoH KynoHa, npy 3TOM pasfinyatb C/IOBECHYHO (DOPMY/IMPOBKY 3aKOHa, ero
MaTeMaTnyecKoe BblpaXkeHne 1 ycnoBus (rpaHnLbl, 061acTn) NPUMEHNUMOCTH;

OOBACHATbL OCHOBHbIE NMPUHLUMMNbLI AEACTBUA MalUWH, NMPUOOPOB U TEXHUYECKNX
YCTPOWCTB; pa3nnyaTb YC/noBMsa KX 6Ge30MacHOro MCnonb3oBaHWsS B MOBCEAHEBHOW
XU3HY;

BbINO/HATL 3KCMEPUMEHTbI MO UCCNeL0BaHNIO (IN3NYECKUX SBIEHUIA N NPOLLECCOB
C WUCMO/b30BaHMEM MPAMbIX UM KOCBEHHbIX W3MEpPEeHW, Npu 3TOM (OpPMYIMpoBaThb
npo6nemy/3agadyy M runoTesy Y4yeOHOro IKCNepMmeHTa, Cobupatb YCTAHOBKY W3
npeanoXeHHOro 060pyA0BaHNSA, NPOBOAMTL OMNbIT U POPMYIMPOBATL BbIBOAbI;

OCYLLECTB/IATbL NPAMbIE 1 KOCBEHHbIE M3MEPEHUSA (PU3NYECKUX BETMYMH, MPU 3TOM
BbIOMpaTb ONTWMa/IbHbIA CMOCO6 M3MEPEHWS W MCNOMb30BaTb W3BECTHbIE METOAbI
OLIEHKM NOTPELUHOCTEN N3MEPEHNIA;

nccnefoBatb 3aBUCUMOCTU MeXAY (PM3NYECKUMU BETMYMHAMMW C UCMO/b30BaHMEM
NPSAMbIX M3MEPEHMIA, NPY 3TOM KOHCTPYMPOBaTb YCTAHOBKY, (PUKCUPOBaTb pe3ysbTaThbl
MOSTly4eHHOW 3aBUCUMOCTU (PU3MYECKMX BEIMYMH B BUAE Tabnuy 1 rpafukos, Aenatb
BbIBOZbI MO pe3ynbTaraM UCCef0BaHNS;

cobnofate npasuna 6e30racHOro Tpyaa NPy MNPOBEAEHUWM WCCNeAOoBaHUA B
pamKax y4ebHOro 3KcrepuMMeHTa, Y4ebHO-UCCnefoBaTeNbCKOW U MPOEKTHOM



[eATe/IbHOCTU C  UCMO/b30BaHWEM W3MEPUTE/IbHbIX YCTPOWCTB M 1abopaTopHOro
obopynoBaHus;

pelatb pacyéTHble 3afayn C ABHO 3a[aHHON (DM3NYECKOW MOAENbH, MUCMOMb3ys
(hM3nYecKme 3aKOoHbl M MPUHUMMbI, Ha OCHOBE aHa/n3a YCNOBMSA 3afayu BblGUpaTb
(hM3NYEeCKy0 MOAefb, BblAENSATb (DU3NYECKME BeIMUUHLI U (POPMY/bl, HEOOXO0AMMbIEe
019 €€ peLLeHuns, MPOBOAUTL PacUETbl U OLeHUBATb PeaslbHOCTb MOyYEeHHOTO 3HaYeHUs
(hM3NYECKOIN BEIMUNHBI;

pelartb KayeCTBeHHble 3afayun: BbICTpamBaTb JIOTMYECKM HEMPOTUBOPEUMBYIO
LLeNOYKY pacCy>[eHWii C OMnopoil Ha W3yyYeHHble 3aKOHbI, 3aKOHOMEPHOCTU MU
(hm3nyecKme ABNeHNs;

MCMO/b30BaTh MPWU PeLLeHnn Y4YebHbIX 3aAa4y COBPEMEHHble WH(OPMaLMOHHbIe
TEXHONIOTUN  AN19 MOUCKA, CTPYKTYPUPOBaHMS, MHTepnpeTaumm W npeactaBneHns
YYEOHON W HayyHO-MONYNSAPHOA  WHDOPMAUUK, MOMYYEHHOW U3 Pa3NYHbIX
MCTOYHMKOB, KPUTMYECKM aHaIM3MPOBATb NOy4aemyto MHHDopMaLmIo;

NPMBOAUTL MPUMEpPLl BKNafa POCCUMIUCKUX N 3apYOEXHbIX YYEHLIX-(PU3NKOB B
pasBuUTUE HayKKN, 0OBACHEHME MPOLLECCOB OKPYXKAIOLLEro Mypa, B Pa3BUTUE TEXHUKUN U
TEXHOMOTNA;

MCNONb30BaTb TEOPETUYECKME 3HaHUA MO (PU3MKE B MOBCELHEBHON >XM3HW /1S
obecneyeHns 6e30NacHOCTM NpWU obpalleHUn ¢ npubopaMn U TEXHUYECKUMU
YCTPOMCTBaMK, [N COXPaHeHWs 300pOBbsS M COONOAEHMS HOPM 3KOJIOTMYECKOro
MOBeLEeHNs B OKpY>XKatoLLeli cpese;

paboTaTtb B rpymnre C BbIMNO/IHEHNEM Pa3/IMYHbIX COLMabHBIX PONEeN, NaHNMpPoBaThb
paboTy rpynnbl, paumMoHa/bHO pacnpefendtb 0053aHHOCTM M MJIaHMPOBATb
[eATeIbHOCTb B HECTAHAAPTHbLIX CUTYyaLmMsaX, afeKBaTHO OLEHMBATb BK/a, KaXKAoro u3
YUYaCTHUKOB FPYMrbl B peLleHre paccmaTpuBaemor npobnemsi.

K KOHUYy 06yyeHus B 11 kiacce npegMeTHble pe3y/bTaTbl HA 6a30BOM YPOBHE
L0/DKHbI OTpaXKaTb CHOPMUPOBAHHOCTb Y 06YYatOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha Mpumepax poSib U MeCTOo (M3MKM B (HOpMUPOBaHUN
COBPEMEHHON Hay4yHOW KapTWHbl MWpa, B PasBUTUM COBPEMEHHON TEXHWUKU W
TEXHO/IOTUA, B NPaKTUYECKOW [eATeNIbHOCTM J0fei, LenoCTHOCTb M eAMHCTBO
(hM3NYECKOI KapTUHBbI MUPa;

YUMTbIBaTb FPaHULbI NPUMEHEHNS U3YUYeHHbIX (IU3NYECKUX MOLENEN: TOUYEUHbIA
ANEKTPUYECKMIA 3apsaf, Ny4 CBeTa, TOYEUHbIN MCTOYHUK CBETa, AfepHas MoAe/lb aToMa,
HYK/NOHHas MOAeNb aTOMHOIO0 sfpa Npu peweHnn (n3nyecknx 3atad;

pacrnosHaBaTb (U3NYeckne sABneHUs (NPouecchbl) U OO6BACHATbL MX Ha OCHOBE
3aKOHOB 3/M1EKTPOAMHAMUKN N KBAHTOBOW (M3UKWU: 3M1EKTPUYECKas MPOBOAUMOCTb,
Tenn0BOe, CBETOBOE, XWMMMWYECKOe, MarHWTHOE [elCTBMS TOKa, B3aMMOLEeNCTBMe
MarHuWTOB, 3/IEKTPOMAarHUTHas UHAYKUMA, eACTBME MarHUTHOIO NOMs Ha NPOBOAHUK C
TOKOM W [ABWXKYLIMACA  3apsd,  9/1eKTPOMarHUTHble  KO/ebaHus U BOJHbI,
NPSAMO/IMHEHOE pacnpoCTpaHeHre CBeTa, OTpaXKeHWe, NpeioMeHne, NHTepMepeHLMs,
Andpakums 1M nonspusauma CBeTa, AMCrepcust CBeTa, (DOTOINEKTPUYECKUA 3dideKT



(hoTO3(h(heKT), CBETOBOE AaB/eHME, BO3HWKHOBEHME JfIMHENYATOro CrekTpa aTtoma
BOAOPOAA, eCTECTBEHHAA Y UCKYCCTBEHHAA Pafn0aKTUBHOCTb;

OMuCbIBaTb M3Y4YeHHble CBOWCTBA BeLLeCcTBa (3M1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME, INEKTPUYECKYHO MPOBOAUMOCTb Pa3MUHbLIX Cped) WM 3NeKTPOMarHUTHbIe
ABNEeHMA (NPOLeCChI), UCMOMb3ya PU3NYECKME BENIMUMHBI: 3/IEKTPUYECKUIA 3apag, cuna
TOKa, 3/IEKTPUYECKOe HarpshkKeHue, 3NMEeKTPUYECKOe COMPOTMB/IEHUE, PA3HOCTb
MOTEeHLMANoB, 3NeKTPOABMKYLLAA cuia, paboTa TOKa, MHAYKUMA MarHUTHOro Moss,
cuna Amnepa, cuna JlopeHua, NHLYKTUBHOCTb KaTyLUKW, 3HEPrus 3M1eKTPUYECKOro U
MarHWTHOro Nosen, Nepuog 1 YactoTta KosiebaHuii B KoniebaTe/lbHOM KOHTYpE, 3apsj 1
cuna ToKa B Mpouecce rapMOHWYECKUX 3/1EKTPOMArHUTHBIX KonebaHuin, (POoKycHoe
paccTosiHWe W OMNTMYecKas Ccuna JIMH3bl, NPW OMWCAHUW MPaBUIbHO TPaKTOBATb
(hM3MYECKNIA CMbIC/T UCMO/b3YeMbIX BEMIMUNH, NX 0603HAYEHUS U eAMHULIbI, YKa3blBaTb
(hopMmy/ibl, CBA3bIBAIOLLME [aHHYIO (PU3NYECKYIO BETMUUHY C APYTMU Be/IMYMHAMM,;

OMUCbIBaTb N3YYeHHbIE KBaHTOBbIE ABMIEHWSA W MPOLECCHI, UCMO/b3ysa (n3nyeckmne
BE/MYNHBI: CKOPOCTb 3/IEKTPOMAarHUTHbIX BOJIH, AJIMHA BOJIHbI W YacTOTa CBeTa,
3Heprus 1 NMNynbC (YOTOHa, Nepurog nonypacnaga, 3Heprus CBA3M aToOMHbIX f4ep, Npw
OMuCaHMM NPaBW/IbHO TPaKTOBaTb (PU3NYECKMIA CMbIC/T UCMOJb3YEMbIX BEMUUYUH, NX
0603Ha4YeHNa N eauHULBI, YKasblBaTb (DOPMY/Ibl, CBA3bIBAIOLME AaHHYIO (IM3NYECKYHO
BE/MYUHY C APYrIMU Be/IMYMHAMM, BIYUCNISATD 3HAUYEHNE (DU3NYECKOW BEIMYMHBI;

aHa/IM3MpoBaTh (PM3MYeCKMe MPOLECCbl U ABMEHUS, WUCMOMNb3YyA (PU3NYECKMe
3aKOHbl W NPUHUMNLL: 3aKOH OMa, 3aKOHbl MOC/NefoBaTe/IbHOr0 M Mnapansie/lbHoOro
COeAMHEHNS MPOBOAHWMKOB, 3aKOH JpKoyns—/leHua, 3aKoH 3/1eKTpPOMarHUTHOW
VHAYKUUW, 3aKOH MPAMOJSIMHEMHOIO pacrnpoCTpaHeHUsi CBeTa, 3aKOHbl OTPaXXeHUs
CBeTa, 3aKOHbl NPENOM/IEHMS CBETa, YpaBHeHMe DVHLITENHA Ana POTo3(deKTa, 3aKOH
COXpaHeHWs  3Hepruu, 3aKOH  COXPaHEHUs  UMMYNbCa, 3aKOH  COXpaHeHus
3N1eKTPUYECKOr0 3apsafa, 3aKOH COXPaHeHNs MaccoBOro Y1cna, noctynatsl bopa, 3akoH
paMoaKTUBHOIO pacnaga, Mpy 3TOM pas/inyaTh C/I0BECHYHO (DOPMYMPOBKY 3aKOHa, ero
MaTeMaTnyecKoe BblpaXkeHWe 1 ycnoBms (rpaHnLbl, 061acTi) MPUMEHUMOCTHU;

onpeaensTb Hanpas/fieHWe BEKTOpa WHAYKLMW MarHWTHOro Mnons rnpoBOAHMKA C
TOKOM, CUNbl AMnepa 1 cusibl JlopeHua;

CTPOUTb W OMUCbIBaTb N300padKeHMe, CO3/aBaeMOe MI0CKMM 3epKasioM, TOHKOM
NVH30iA;

BbINO/HATL 3KCMEPUMEHTbI MO UCCNEeL0BaHNIO (IU3NYECKUX SBMEHNIA N NPOLLECCOB
C MCMNONb30BaHMEM MNPAMbIX W KOCBEHHbIX W3MEPEHMWIA: NMpu 3TOM (OPMYNMPOBaTb
npobnemy/sagadyy M runoTtesy y4ebHOro 3KCrMepuMeHTa, cobupartb YCTaHOBKY W3
NpeanoXeHHOro 060pyA0BaHNSA, NPOBOANTL OMNbIT 1 (HOPMY/IMPOBATL BbIBO/bI;

OCYLLECTB/IATb NPAMbIE Y KOCBEHHbIE M3MEPEHUS (PU3NYECKMX BEJIMYMH, NMPU 3TOM
BbIOMpaTb ONTWMa/IbHbIA CMOCO6 M3MEPEHWS M MCMOMb30BaTb W3BECTHbIE METOAbI
OLIEHKM NOTPELUHOCTEN N3MEPEHNIA;

nccnefoBaTb 3aBUCUMOCTU (PU3MUECKUX BEMYMH C WCMO/b30BaHWEM MPSIMbIX
M3MEPEHWUI: MpW  3TOM KOHCTPYMpOBaTb YCTaHOBKY, (MKCMPOBaTb pe3y/bTaTbl



MOSly4eHHOW 3aBUCMMOCTI (PU3NYECKUX BEIMYMH B BMAe Tabnuy 1 rpafukos, fenatb
BbIBO/bI M0 pe3ynbTaraM UCCef0BaHNS;

cobnofate npasuna 6e30MacHOro Tpyaa Npv MPOBELEHUWM WCCNefoBaHWUA B
pamKax Y4yebHOro 3KcrepuMMeHTa, Y4ebHO-MCCef0BaTeNIbCKON U MPOEKTHOM
[EeATeNIbHOCT C  MCMOJ/Ib30BaHWEM UW3MEPUTENbHBIX YCTPOMUCTB WM N1ab0paTopPHOro
obopynoBaHus;

pelatb pacyéTHble 3afayn C ABHO 3a[aHHON (DM3NYECKOW MOAENbH, MUCMOMb3ys
(hpM3nyecKmMe 3aKOHbl WU MPUHUMMBI, HA OCHOBE aHaju3a YCNoBua 3afayn BblOMpaTtb
(hM3NYeCKyo MOfAefb, BblAENATb (DM3NYECKME BefIMUUHLI U (POPMYNbl, HE0BXo4MMble
0151 eé peLleHuns, NPOBOANTL PacyéTbl 1 OLeHNBATb PeasibHOCTb MOJTYYEHHOIO 3HaYeHNS
(hM3NYECKOIN BEIMUNHBI;

pelaTtb KayeCTBEeHHble 3afayun: BbICTpamBaTb JIOTMYECKUM HENPOTUBOPEUUBYIO
LLeNOYKY pacCy>[eHWii C OMnopoil Ha W3yyeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyecKme ABNeHNs;

MCNONb30BaTb MPU PeLUeHNN YYebHbIX 3afay COBPEMEHHble MH(OPMaLMOHHbIE
TEXHO/IOTUN  AN19 MOUCKA, CTPYKTYPUPOBaHMS, WHTepnpeTaumm W npeactaBneHns
Y4eObHON W Hay4yHO-MONYNAPHOA  WH(OPMAaLUK, MOMYYEHHOW U3 Pa3/INYHbIX
MCTOUYHMKOB, KPUTUYECKM aHaIN3MPOBaTb NOMyYaeMyto MH(POPMALUIO;

06BACHATb NPUHUMMBI AEACTBUA MaLLWH, NPUO0OPOB N TEXHUYECKUX YCTPOMCTB,
pasnnyaTb YCoBma Nx 6e30MacHOro UCnosb3oBaHWs B NOBCEAHEBHON YXU3HU;

NPUBOAUTL MPUMEPbI BKMaga POCCUMCKUX U 3apyOeXKHbIX YYEHbLIX-(PU3NKOB B
pasBUTUE HAYKWN, B 0OBSCHEHWE NPOLLECCOB OKPYXKatoLLLEro M1Pa, B pa3BUTUE TEXHUKN U
TEXHOMOMiA;

MCNONb30BaTb TEOPETUYECKME 3HaAHUS MO (PU3MKE B MOBCELHEBHON XXMU3HW A1
obecneyeHns 6e30MacHOCTM MNpu  obpalleHMn C  npubopamm U TEXHUYECKUMU
YCTPOMCTBaMW, [AN5 COXPaHeHWUs 3[0p0Bbsi M COOMOAEHUA HOPM 3KO/IOMMYECKOro
NOBEAEHMS B OKPYXKAIOLLIEN Cpeae;

paboTaTh B rpynre C BbIMOSHEHVEM Pa3/INUHbIX COLMaNbHBIX POJIER, NIaHNPOBATb
paboTy rpynnbl, paumMoHa/bHO pacnpefenstb 0053aHHOCTM M M/1aHUMPOBATb
[eATeNbHOCTb B HECTaHAAPTHbLIX CUTyauusaX, afleKBaTHO OLEHMBATb BKNaL KaXKAoro u3
YYaCTHMKOB FPYMnbl B PeLLeHMe paccMaTpuBaemoin Npo6emMbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Kourpouabusie IIpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
11 ®dur3nKa N MeTodbl HayYHOro NO3HaHNA 2 bubmmoreka LIOK
' Al Hay https://m.eds00.ru/7f41bf72
WToro no pasgeny 2
Pa3zpgen 2. MEXAHUKA
Bubnmoteka LLOK
21 Kuremarnka > https://m.edsoo.ru/7f41bf72
Bubnunoteka LLOK
22 AvHaumka ! https://m.edso0o.ru/7f41bf72
Bubnmnoteka LLOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBbI MONEKYNSPHO-KNHETUYECKON 9 1 Bubnmoteka LLOK
' Teopuu https://m.edsoo.ru/7f41bf72
Bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSAHNSA BeLLEeCTBa. 5 Bubnmnoteka LLOK
' dasoBble nepexoibl https://m.edsoo.ru/7f41bf72
WToro no pasgeny 24
Paznen 4. JIEKTPOINHAMUKA
4.1 DNeKTpocTaTuKa 10 1 Bubnmnoteka LLOK



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

MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B

Bubnunoteka LLOK

4.2 12
pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72

WToro no pasgeny 22

Pe3epBHoe Bpems 2

OBUILEE KOJIMYECTBO YACOB 10 NPOIrPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarHuTHoe none. SNeKTpoMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4yecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHms https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LLIOK

1 4 1
3 OTHOCWUTENIbHOCTK https://m.edsoo.ru/7f41¢c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnunoteka LLOK
4.1 ONEMEHTbI KBaHTOBOM ONTUKMK 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 bubnunoteka LIOK



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/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 Eg'fg;g:{;(;ic:/}; £41007¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSodugouge nosropese ‘ om0 uTteLesT
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Konrposbnusie IIpakrunyeckue

n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl
Pur3nKa — HayKa 0 npupoge.
1 HayuHble MeTZ bl I'IOSH:HI/'?'FI 1 bubmuoreka LIOK
y A https://m.edsoo.ru/ff0c32e2

OKpy>KatoLLlero mupa
Po/lb 1 MECTO (DM3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 Bubnuoteka LIOK
Hay4HOW KapTWUHbI M1pa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NH0AEN
MexaHN4YecKoe ABMKEHME.

3 OTHOCUTENBHOCTL MEXaHNYECKOro 1 bubnunoteka LIOK
ABWXKeHuA. [NepemeLLeHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHMe

4 PaBHOMEpPHOE NPSIMOIMHEHOE 1 bubnunoteka LIOK
[IBMXXeHune https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bubnuoteka LIOK
OBVKeHue https://m.edsoo.ru/ff0c372e

5 CB060HOE NafieHMe. Y CKopeHue 1 Bubnuoteka LIOK
cB06OHOr0 NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.

7 ,D,Em»(eHme maTe 'ql/lal'leOI\/'I TOYKM NO 1 bubnmoreka LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>XXHOCTU
8 MpuHUMN oTHOCUTENbHOCTY ["anunes. 1 bubnunoteka LIOK



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

VHepumnanbHble CUCTEMbI OTCYETA.
MepBbIii 3aKOH HblOTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MpuHLmMn

bubnunoteka LIOK

o CYnepnosnt cin. BTOpOMﬁaKOH https://m.edsoo.ru/ff0c3be8
HbloTOHa A4/19 MaTepuasibHOM TOUKM

10 TpeTwnii 3akoH HbloTOHa Ans Bubnuoteka LIOK
MaTeEPUa/IbHBLIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMupHOro TaroteHuns. Cuna

11 TAXKeCTUW. [epBas KOCMUYecKas bubnmoteka LIOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyrocTu. 3akoH N'yka. Bec bubnnoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHuns. KoathULMEHT TpeHUS.

13 Cuna anpomsnel(-lbmd; #pm ,D,BI/I)F:(eHI/II/I bubnnoreka LIOK

https://m.edsoo.ru/ff0c3f76
Tena B XXMAKOCTU UK rase
[MocTynatesibHOe 1 BpaLlaTensHoe

14 ABUXEHMe abCcoNtoTHO TBEPAOro Tena. Bbubnuoteka LIOK
MoMeHT cunbl. 1neyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO Tena
IMnynbC MaTepuanbHON TOUKM,

15 CUCTEMbI MaTepUasIbHbIX TOYEK. bubnunoteka LIOK
mnynbc cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
MMynbca. PeakTMBHOE ABUXXeHWe
Pa6oTa 1 MOLLHOCTb CUJbl.

16 KnHeTnyeckas aHeprus marepuanbHOn bubnunoteka LIOK
TOYKW. Teopema 06 U3MEHEHUM https://m.edsoo.ru/ff0c4502
KWHETNYECKOI 3Heprumn

17 [MoTeHUManbHasa aHeprus. bubnunoteka LIOK



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

MoTeHUManbHas aHeprus ynpyro
AeOPMUPOBAHHOI NMPYXXMHBI.
MoTeHUManbHas aHeprus Tena B613m
MOBEPXHOCTMN 3eM/n

https://m.edsoo.ru/ff0c461a

18

19

20

MoTeHuMa/IbHble U HEMOTEHLUMANbHbIE
cunbl. CeAsb paboTbl
HEMOTeHLUMabHbIX CUM C U3MEHEHWEM
MEeXaHUYeCKOM 3HEPrum CUCTEMbI Te.
3aKOH coxpaHeHVsi MexaH14ecKoi
3Heprum

NabopatopHas paboTa
«lMccnepoBaHue cBA3W paboTbl CUAbI C
M3MEHEHNEM MeXaHNYECKOI aHeprum
Tena Ha NpUMepe PacTsXKeHUs
PE3UHOBOIO XIyTa»

KoHTponbHas paboTa rno Teme

«KunHematuka. AJuHammnka. 3aKoHbl
COXPaHeHus B MeXaHnKe»

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

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

21

OCHOBHbI€e NOMIOXEHUA MOEKYNAPHO-
KWHETNYECKOon Teopumn. BpoyHOBCKOe
ABvxeHve. ndapysns

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c4dc?2

22

23

XapakTep ABWKeHUA U
B3aVMMOZENCTBUA YacTuL, BeLecTBa.
Mogenu CTPpOeHUs ra3oB, XNAKOCTel
N TBEPABIX TeN

Macca monekyn. Konm4yectso
BelllecTBa. NocToAHHaa ABoragpo

24

Tennosoe paBHoBecue. TemnepaTypa
N eé namepeHue. LLikana temnepatyp



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

Llenscua

N peanbHbili raz3 B MKT. OcHOBHOe

bubnunoteka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AbcontoTHasA TeMneparypa Kak Mepa

26 cpefHel KMHETUYECKOI aHeprmmn Bubnuoteka LLOK
[BV>KEHNA MOJEKYN. Y paBHeHMe https://m.edsoo.ru/ffOc511e
MeHzeneeBa-KnaneipoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI
NabopatopHas paboTa

08 «MccnefoBaHne 3aBUCMMOCTU MEXAY
napameTpamMu COCTOSAHUSA
pa3peXKeHHoro rasa»

29 WM3onpovecchl B ngeasibHOM rase u ux Bbubnuoteka LIOK
rpauyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA sHeprua
TepMOANHAMUYECKOIN CUCTEMBI U

30 cnoco6bl eé n3meHeHUs. Konnyectso Bbubnuoteka LIOK
TennoTbl 1 paboTta. BHYTpeHHsS https://m.edsoo.ru/ff0c5952
3Heprus 04HOaTOMHOI0 MAea/IbHOro
rasa

bubnunoteka LLOK

31 Biab! Tennonepesan https://m.edsoo.ru/ff0c5¢c36
Y [enbHas Ten0éMKOCTb BeLLeCcTBa.

32 Konn4ecTtso TennoTbl npu bubnmoteka LIOK

- https://m.edsoo.ru/ff0c5c36
Tennonepesaye. AanabartHblil npouecc

33 MepBblIii 3aKOH TEPMOANHAMUKM U €ro bubnunoteka LIOK
NPUMeEHEHNe K n3onpoueccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTMoCTb NPOLIECCOB B bubnunoteka LIOK



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
https://m.edsoo.ru/ff0c5efc

npupoge. BTopoi 3aKoH
TePMOAMHAMUKM

https://m.edsoo.ru/ff0c6230

MpuHumn geictems n KN tennosoi

bubnunoteka LIOK

3 MaLLWHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo n ero KN
37 JKonornyeckme npobnembl
TENM03HEPreTUKM
38 O6o6uwatoLmnin ypok «MonekynspHas Bubnuoteka LIOK
(m3mka. OCHOBbI TEPMOANHAMMUKI» https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynspHas m3nka. OCHOBbI bubnmoreka LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKN
40 Mapoobpa3oBaHue 1 KOHAeHcaL WS, bubnunoteka LIOK
VicnapeHue n KnneHue https://m.edsoo.ru/ff0c63b6
ABCONTHAA U OTHOCUTENbHAsA
41 BI@XKHOCTb BO3AyXa. HacbILWeHHbIN bubnuoreka LIOK
Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctannnyeckue u
42 amopgHble Tena. AHU30TpoONUA Bubnuoteka LIOK
CBOICTB KpucTannoB. XXngkue https://m.edsoo.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHbIe MaTepuasibl
[MnaBneHne 1 KpUCTann3aLus.
43 Y nenbHas TEI‘I}'I’?)Ta nnaBne:Mﬂ bubnmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumauus
bnbnuoteka LIOK
44 YpaBHeHue Tennosoro banaca https://m.edso0.ru/ff0c6820
15 AneKTpuzaumsa Ten. ANeKTPUYECKUi bubnunoteka LIOK

3apag. [Ba Buaa aneKTPUYecKnx

https://m.edsoo.ru/ffOc6bcc



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
https://m.edsoo.ru/ff0c6bcc

3aps/0B

MPOBOAHMKN, ANINEKTPUKIA 1

46 NnonynpPoBOAHNKIN. 3aKOH COXPaHEHMNA bubmmoreka LIOK
YNPoBOA ' P https://m.edsoo.ru/ff0c6bcc
3N1eKTPUYECKOro 3apsaaa
B3avmopelicTBue 3apsaoB. 3aKoH
47 KynoHa. ToYeUHbIli 3N1eKTPUYECKNI bubmmoreka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
Hanpsa»éHHOCTb 31eKTpUYeckKoro
48 nong. MpuHUun cynepnosnmm bubnnoreka LIOK
3NEKTPUYECKNX NoNent. JIMHUK https://m.edso0.ru/ff0c6df2
HanNpPsYKEHHOCTU
PaboTa cu/ 3N1eKTpPoCTaTUYeCKOro
49 nons. MNMoTeHuman. Pa3HocTb bubnmoreka LIOK
' Hvan. https://m.edso0.ru/ff0c6f00
noTeHLmManos
[MPOBOAHMKM N AN3INEKTPUKN B
50 QHF:EKT ﬂCTaTVIHe'C(t:KOM noF;1e bubnuoreka LIOK
P ' https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas NpoHNLLaeMOCTb
N bubnunoteka LIOK
1 KTPOEMKOCTb. KoHAeHcaT
> SNeKTPOBMKOC OHAEHCATOP https://m.edsoo.ru/ff0c7126
SNeKTPOEMKOCTb MI0CKOro
52 KOH escaTo a. DHeprus 3aps>KeHHoro bubnuoreka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOH/eHcaTopa
53 JTabopaTopHas paboTa "M3mepeHune
3N1eKTPOEMKOCTIN KOHAeHcaTopa"
MpyHUMN AENCTBUS N NPUMEHEHWE
54 KOHJEeHCaTopoB, KOMMPOBa/IbHOI0

annapara, CTPYMHOro npuHTepa.
JnekTpocTaTnyecKas 3almnTa.



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

3asemsieHne 3neKTponprbopos

55

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

56

MocnefoBaTenbHOE, NapanfieNibHoE,
CMeLLaHHOe CoeiHeHMe
NMPOBOAHMKOB. JlabopaTopHas paboTa
«3yyeHre CMeLLIaHHOro CoeAMHEHNS
pe3ncTopoB»

bubnunoteka LLOK

05 https://m.edso0.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTrO
TOKa. 3aKoH [koyna-JleHua

3akoH Oma An1s NOMHOM (3aMKHYTON)
3NeKTpuYecKon Lenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 3C UCTOYHMKA TOKA 1
ero BHYTPEHHEr0 CONPOTUBEHNSA»

ANeKTPOHHast NPOBOAUMOCTb TBEP/bIX
MeTann0B. 3aBUCUMOCTb
COMPOTVBNEHUS METANNOB OT
TemnepaTypbl. CBEPXNPOBOAVMMOCTb

SNeKTPUYECKMIA TOK B BaKyyMe.
CBOINCTBA 3N1EKTPOHHbIX MYYKOB

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

bubnunoteka LIOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

MonynpoBOAHMKM, X COBCTBEHHAS U

npumMecHas NpoBoAMMOCTb. CBOICTBA
p—n-nepexoga. MonynpoBoAHNKOBbIE
npuéopsl

bnbnuoteka LIOK
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

DNeKTPUYECKMIA TOK B pacTBOpaXx W
pacnnasax 3/1eKTPONNTOB.

Bubnuoteka LIOK

62 DNEKTPONNTNYECKaa auccolmaums. 1 https://m.edsoo.ru/ff0c82ba
DNeKTponn3
DNEeKTPUYECKINIA TOK B rasax.

63 CamocTosATe/bHbIN U 1 Bubnuoteka LIOK
HecaMoCTOATE/bHbI pa3pss. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AnekTpuyeckme npuodopsb! 1

64 YCTPOMCTBA M UX NPaKTUYecKoe 1 Bubnmoteka LLOK
npuMeHeHue. MNMpaBuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e30nacHoOCTH

65 O606LLatoLLMIA YPOK 1 Bubnuoteka LIOK
«JNeKTpoAnHaMUKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme
«QneKTpocTaTnka. NMocToAHHbIA

66 3NEKTPUYECKNIA TOK. TOKN B 1 Bbubnuoteka LIOK
pasnnyHbIX cpefax» /Bcepoccuiickas https://m.edsoo.ru/ffOc8a8a
NMpoBepoYHasn paboTa npu NpoBeLeHNN
Ha OyMaXHOM HocuTene

67 Pe3epBHbIi YPOK. KOHTpONbHas 1 Bubnuoteka LIOK
paboTa rno Teme “"AneKTpogMHaMmKa' https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypoK. O606LLat0LLMiA YPOK 1 bubnunoteka LIOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLWEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME



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 KJIACC

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

[MOCTOSAAHHbIE MarHUTbI U X

1 B3ammogencTeme. MarHmTHoe norne. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMW. JTHWUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLUMM
MarHuTHoe nosne NPOBOLHUKA C

5 TOoKOM. OnbIT 3pcTesa. 1 Bubnnoteka LLOK
B3aumogelicTeume NpoBOAHWKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NaboparopHas paboTta «3yyeHmne 1 1 Bubnnoteka LLOK
MarHMUTHOIO MNOASA KaTyLUKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOrO Mons Ha
NpPoBOAHMK € TOKOM. Crna AmMnepa.
JabopaTopHas paboTa Bubnnoteka LLOK

4 o 1 1
«lccnefoBaHne fencTems https://m.edsoo.ru/ff0c9ac0
MOCTOAHHOrO MarH1Ta Ha pamky ¢
TOKOM»
[elicTBre MarHUTHOrO Mons Ha

5 LBVKYLLYHOCS 3aPSXKEHHYIO YacTuLy. 1 Bubnmnoteka LLOK
Cwna JlopeHua. Pa6oTa cunsl https://m.edsoo.ru/ff0c9df4
JlopeHua
3NeKTpoOMarHuTHas MHAYKLMS. MoToK

6 BEKTOpa MarHMTHON nHaykummn. 34C 1

VHAYKUMW. 3aKOH 3/1eKTPOMarH1THOA



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

NHAyKLMn dapajges

10

JlabopaTopHas paboTa
«MccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLUMN

VHOYKTUBHOCTb. fABNeHne
caMonHAyKuumn. 34C camoHAYKLMW.
SHeprua MarHUTHOr o0 NONA KaTyLwKu ¢
TOKOM. O/IeKTPOMarH1MTHOE none

TexHnuYecKue yCTpoicTea 1 nx
NPUMeHeHMe: NOCTOSAHHbIE MarHUTbI,
3NEKTPOMArHMTbl, ANEKTPOABUraTeb,
YCKOPUTENN 3/1EMEHTAPHbIX YaCTuLL,
VHAYKLMOHHas Neyb

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHUTHasA MHAYKLMSA»

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. MapMoHMYecKme
KonebaHus. YpaBHeHune
rapMOHUYECKMX KOnebaHWiA.
MpeBpaLLeHme SHeprum

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

13

JlabopaTopHas paboTa
«/iccnefoBaHme 3aBMCMMOCTU
nepvoga Masblx KonebaHwii rpysa Ha
HUTW OT 4JIMHbI HUTWU N MacCbl rpy3a»

14

Kone6aTenbHblil KOHTYp. CBOGOAHbIE

Bubnnoteka 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

INEKTPOMarHMUTHbIE KoniebaHus B
naeasibHoM KonebaTe/lbHOM KOHTYE.
AHanorna mexay MexaHnyeckumu u
INEKTPOMarHUTHbIMUN KonebaHnAMU

15

®opmyna TomcoHa. 3aKoH
COXpaHeHus 3Heprum B neaibHoOM
Konebarte/slbHOM KOHTYpe

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

16

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

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

17

MepeMeHHbI TOK. CUHYCOMAANbHbIA
nepemMeHHbI TOK. MOLLHOCTb
NepeMeHHOro Toka. AMNINTYLHOE U
[EVCTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U
HanpsXKeHns

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

18

19

20

TpaHcdopmatop. MpounssoacTBo,
nepesaya 1 noTpebneHne
3NEKTPUYECKON SHeprum

YCTpOIACTBO 1 NPaKTUYeCKoe
NPUMEHEHWE 3MEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro Toka,
NNHWIA 3neKTponepeaay

SKO/IOrMYECKNe PUCKM NpK
MPOU3BOACTBE 3MEKTPOIHEPTUMN.
KynbTypa 1cnonb3oBaHus
3M1EKTPO3HEPT I B MOBCEAHEBHOI
KU3HY

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



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

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepunoa. CKopocTb

Bubnmoteka LLOK

21 pacnpocTpaHeHus 1 A/IMHa BOJHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble U NPOLONbHbIE BOSHBI
99 3BYK. CKOpOCTb 3BYKa. [[pPOMKOCTb Bubnmoteka LLOK
3BYyKa. BbicoTa TOHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, UX
23 CBOICTBa 1 CKOPOCTb. LLikana bubmuoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHWA. Pa3BuTre CPeacTB
cBA3n. Pagmonokaums
o5 KoHTposnbHas pabota «KonebaHus un Bubnmnoteka LIOK
BO/IHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHENHOE pacnpocTpaHeHme
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TOouYeuHbI UICTOYHKMK cBeTa. Jlyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHune cBeTa. 3aKOoHbI
27 OTppa)KEHI/IFI cBeTa. [locTpoeHune Bubnmoteka LIOK
. https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B NIOCKOM 3epKae
MpenomneHwve cseTa. MNonHoe
28 BHYTPEHHee OTpaxeHue. NpeaenbHbIi Bubnnoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXXeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnmnoteka LLOK
rnokasartesia NpesioMNIeHNs CTeKIa» https://m.edsoo.ru/ff0cd67a
30 JnH3b1. [ocTpoeHme n3obpaxkeHnin B Bubnmnoteka LLOK



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

NnH3e. Popmyna TOHKON NNH3bI.
YBenmyeHve NnH3bI

https://m.edsoo.ru/ffOcddle

NabopatopHas paboTa

31 «MccnefoBaHne CBOMCTB
N300paXKEHNI B NINH3AX»

[ncnepcns ceeta. CNoxXHbIA cocTaB

32 6enoro ceeta. LBeT. J/labopaTopHas
paboTa «HabnogeHne gucnepcum
cBeTa»

33 WHTepdepeHyms ceeTa. Audpakums Bubnnoteka LLOK
ceeta. AndpakLmMoHHas pelléTka https://m.edsoo.ru/ffOced22
MonepeyHOCTbL CBETOBbLIX BOJH. Bubnnoteka LLOK

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

35 OnTuryeckne NpMGopbI N YCTPOCTBA 1
yCnoBusa nx 6e30MacHoro NpUMeHeHUs
["paHnubl NPUMEHUMOCTH

36 Knaccuyeckom MexaHuku. Moctynartbl Bubnnoteka LLOK
cneumanbHon Teopumn https://m.edsoo.ru/ffOcf862
OTHOCUTE/IbHOCTU
OTHOCUTENBHOCTb OLHOBPEMEHHOCTMU.

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmoteka LIOK

https://m.edsoo.ru/ff0cfad2
LANHBI
SHeprus 1 UMNynbC PensaTUBUCTCKON
38 l—IaCTFI)/ILI,bI CBﬂsbylvlachl C 3HEepruen n bubnmotexa LIOK
' https://m.edsoo.ru/ff0cfc68
NMMYNbCOM. SHeprus nokos
KoHTposibHas paboTta «OnTuka.
N Bubnnoteka LLOK
39 OcCHOBbI crneunanbHON Teopun

OTHOCUTENBbHOCTU»

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

®oToHbI. Popmyna MNnaHka. SHeprus

Bubnmoteka LLOK

40
N UMNYNbC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNefoBaHMe
41 qJOTsaq)cpeKTa Oﬂijl AT Bubnmoreka LIOK
' Y https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI pOoTO3PPEKTA. Y paBHEHNE
42 3|71HIJJTe(I7*I)Ha n(*:*()pomed)deema bubnmoteka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» goTtoadgekra
[JasneHue ceeta. OnbIThl 1. H.
43 NebepneBa. Xnmuyeckoe aencTemne bubnmotexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTpomncTea u
44 NpaKkTUYecKoe NpYMeHeHue:
(hOTO3/1EMEHT, (POTOAATUMK,
COMHeYHasn 6atapesi, CBETOAMOL
45 PelueHuve 3aa4 No TeMe «ON1IEMEHTI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThl
46 Pesepopaa No paccesHUIo 0-4acTuy, bubmuoreka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHaa MoAaenb aTtoMa
Bubnmnoteka LLOK
47 Moctynatbl bopa https://m.edsoo.ru/ff0dOafa
W3nyyeHve n nornowieHvie poToOHOB
48 n I/I)I/'Ie exoje aTOM;uC 0 H((ﬁo OBHS bubnuoreka LIOK
P pexon - A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha apyron. Buabl cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbI
o Bubnmnoteka LLOK
49 Je bponnsa. KopnyckynsipHo-

BO/IHOBOW Ayann3m. COHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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

BbIHY>XIEHHOE M3/yYeHNe

50

51

52

53

54

55

OTKpbITVE PafMoaKTMBHOCTM. OMbITbl
Pesepdopaa no onpeaeneHnio coctaga
PaAMOaKTMBHOIO N3MyUeHus

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BnnsHve
PafMOaKTUBHOCTU Ha XXWMBbIe
OpraHu3mbl

OTKpbITUE NPOTOHA U HEATPOHA.
M3oTonbl. Anba-pacnag.
ANEKTPOHHbIN N MNO3UTPOHHbIN b6eTa-
pacnag. Mamma-usnyyeHue

SHeprua cBA3W HYKIOHOB B Afpe.
FAnepHble peakunn. AaepHbIi
peakTop. Mpobnembl, NePCrneKTUBSI,
9KONOrMyecKme acnekTbl SAepHON
3HepreTukm

AnemMeHTapHble YacTuLpbl. OTKPbITHE
no3uTpoHa. MeTofbl HaboLeHUA 1
perncTpaLumn aneMeHTapHbIX YacTuL,
Kpyrnblii cton «®yHAameHTabHble
B3avMoOAencTBuA. EaNHCTBO
(hr31YecKon KapTUHbI MUpa»

STanbl pa3BUTUA aCTPOHOMUM.
MpuknagHoe 1 MMPOBO33pPeHYECKoe
3HayeHVe acTpoHoMUK. Bug
3BE3HOro Heba. Co3Be3ansa, ApKue
3BE3/bl, NNaHETbI, UX BUAUMOE
ABmxeHne. ConHeyHasa cuctema

bubnmnoteka LLOK
https://m.edsoo.ru/ffod0fd2

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

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0d1356

Bubnunoteka LLOK
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

56

ConHue. ConHeyHas aKTUBHOCTb.
VcToUYHUK sHeprumn ConHua u 3Bé34

S7

3BE3/bl, X OCHOBHbIE
XapaKTepPUCTUKN. 3BE3AbI INaBHOM
nocnegoBaTesibHoCTU. BHYTpeHHee
CTpoeHue 3B€37. COBPEMEHHbIE
npeacTaB/IeHNs O NPOUCXOXAEHUN U
agontoumm ConHua 1 3Bé3f

58

MpneuHblid MyTb — Hala ManakTmka.
MonoxkeHwne u apm>xeHne ConHua B
["anakTuke. ManakTnkn. YeépHole
ObIpbl B AApax ranakTnk

59

BceneHHas. PasberaHue ranaktuk.
Teopus bonbLLOro B3pbIBa.
PennkToBoe nsnyyeHue.
MeTaranaktuka

60

61

HepeLueHHble NPo6/1eMbl aCTPOHOMMY

KOHTponbHas paboTa «3NeMeHTbI
aCTPOHOMWUM 1 acTPO(U3NKMN»

62

O606LLaroLLMIA YPOK. Ponb (in3nKK 1
acTPOHOMUM B 3KOHOMUYECKOWA,
TEXHOMNOrMYECKOM, COLMabHOM U
3TWNYECKOI chepax AedTeNbHOCTH
yenoBeka

63

O6o6waroLmin ypok. Ponb 1 mecto
(PU3NKN 1 aCTPOHOMUM B
COBPEMEHHO Hay4YHOW KapTuHe Mupa

64

O6o6LaroLmin ypok. Ponb




(hr3ryecKomn Teopmmn B hopMUPOBAHIN
npeacTaBNeHNIA 0 (DU3NYECKON
KapTUHe Mmpa

O6o6uaroLmin ypok. Mecto
(h3rYecKon KapTUHbI MUpa B 00LLEM

65 pALYy COBPeMeHHbIX eCTECTBEHHO- L
Hay4HbIX NpeACTaBNeHWn 0 Npupoae

66 Pe3epBHbIin ypoK. MarHuTHOe norse. 1
JNeKTPOMarHUTHasa UHAYKLMSA
Pe3epBHbIi ypoK. OnTunka. OCHOBBI

67 cneumanbHon Teopun 1
OTHOCUTE/IbHOCTK
Pe3epHbIil ypok. KBaHTOBasA (hn3nka.

68 3ﬂel\5I)6HTbl>;inTpOHOMI/II/I n ¢ 1 bubnmotexa LIOK

https://m.edsoo.ru/ff0d1784
acTpou3nNKn
OBLEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






