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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI 1 TpeboBaHWUI K pe3y/bTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/ilbHOW MporpaMmbl, npeactaBfieHHbIX B ®IOC
COO, a Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHUenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumax Poccuiickoit depnepaunn, peaim3yroLLmX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKEe HampasB/eHO Ha (OpMMpPOBaHME
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcsd 10-11 KriaccoB npw
00yyeHun nx gunsmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIO
nogxogda. lMNMporpamma no (usnke cooTBeTCcTBYeT TpeboBaHusM PIrOC COO K
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM W MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4yeOHbIMW npeameTaMu. B Held
ONpeAenstoTCA OCHOBHbIE LM U3ydeHust (PU3NKM Ha YPOBHE CpeaHero obLyero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (QU3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

e MNaHMpyemble pe3ynbTaTbl OCBOEHNSA Kypca (PU3MKM Ha 6a30BOM YPOBHE, B

TOM YmcCrie NpeaMeTHble pe3y/bTaTbl M0 rofgam 00yyeHus;

e COAepXXaHue yuebHoro npeameta «Pu3nka» No rogam 06yyeHus.

du3nKa Kak Hayka O Hambonee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BK/Iaf, B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM MUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
A/151 eCTECTBEHHO-HAYUHbIX YUYebHbIX NPeAMeTOB, MNOCKO/bKY (DM3MYECKMe 3aKOHbI
neXxkxaT B OCHOBE MPOLECCOB W SBMEHWIA, W3y4YaeMblX XUMUER, 6uonoruen,
(hm3myeckoin reorpagmein M acTpoOHOMMER. Wcnonb3oBaHWE W aKTUBHOE
NpUMeHeHNe  (U3NYECKMX  3HAHWA  OnpefensieT  xapaktep W pasBUTUe
pasHoobpa3HbIX TEXHOMNOrMn B Cepe 3HEepreTUKKW, TPaAHCNOPTa, OCBOEHWS
KOCMOCa, MOJTlyYeHMs] HOBbIX MaTepuasioB C 3aaHHbIMW CBOWCTBaMW U APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKNag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4yHOW KapTWHbI MMUpa 00y4arowmnxcs, B (hOPMUPOBaHNE YMEHWUIA MPUMEHSTH
Hay4HbI METOZ NO3HAHWSA NPV BbINOHEHUN UMW YUYeBHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (hM3MKM [ns YPOBHA CpeAaHero o6Liero obpa3oBaHMA
MOMIOXEH pPAL WAEW, KOTOpble MOXHO pacCMaTpvBaTb Kak MPUHLMMbI ero
MOCTPOEHNS.



Hoes yenocmnocmu. B COOTBETCTBUM C Hel KypC ABNAETCH JIOTMYECKU
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pa3fenioB PU3NKK, BKIHOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
00beAVHEH BOKPYr (M3MYecKMx Teopuit. Befywmm B Kypce ABNseTcs
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peannsaums npegnonaraeT MCMNoib3oBaHue
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
M3nkn Cc pasBuTMemM 00WECTBA, a TakKKe C  MUPOBO33PEHYECKMMMU,
HPaBCTBEHHbIMU U 3KOMOrMYECKUMI NPoG1emMamMu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoess skonoecusayuu pPeannsyetcs MOCPEACTBOM BBeAEHUSA 3/1EMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMIOrMYeCKMM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paunoHaIbHOro NPYPOAONO/ML30BAHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHeBbIMU 3/IeMEHTaMN Kypca (PM3MKM Ha YPOBHE CpeAHero oobLiero
06paszoBaHNa ABNAOTCA (PU3NYeckue Teopumn (hopmmpoBaHue NPeACcTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (IM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaB/IEHUAX O  MPUpoAe,  rpaHuMuax
MPYMEHNUMOCTM TEOPWUA, [AN1F ONUCaHUA eCTECTBEHHO-HAYUHbIX SABMIEHUA U
MpoLieccos).

CUNCTEMHO-[esATeNIbHOCTHbIA NMOAX04 B Kypce (MUKW peannsyeTcs npexaie
BCEro 3a CYET opraHu3aumm 3KCNepuMeEHTa/IbHON AeATeNbHOCTA 00y4vatoLnXCs.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO UCMO/Ib30BaHUE CUCTEMbI
(PpPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U nabopaTopHbIX paborT,
KOTOpble B MporpaMme no (uanke 06beAMHEHbI B OOLMIA CMIUCOK YHEHNYECKNX
NpakTUYeckmx paboT. BblgeneHve B yKa3zaHHOM MepeyHe n1abopaTopHbIX paborT,
MPOBOAMMbBIX AN KOHTPONSS W OUEHKM, OCYLLECTBMISETCA  Yy4YaCTHMKaMU
06pa3oBaTe/lbHOrO MpoLecca WCX0As M3 OCOBEHHOCTE MNMaHMPOBaHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE W3MEPEHMs, WCCNeaoBaHus
3aBMCMMOCTEN  (PU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO NPOBEPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YAeNseTcsd PeLeHU0 PaCYETHbIX W KavyeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyéTHLbIX 3afavy NPUOPUTETOM SABMAKOTCA 3a4ayn C ABHO
3alaHHON (hM3NYECKOM MOAENbIO, MO3BONAIOLME MPUMEHATL M3YUYEeHHbIE 3aKOHbI U



3aKOHOMEPHOCTU KaK M3 OHOro pasgena Kypca, TaKk U WUHTErpupys 3HaHUS U3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAENN AN CUTyauumn MpPakTUKO-
OPVEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MaTepuasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
npeamMeTHOro KabvHeta (PU3MKM WM B YCNOBUSX MHTErpuUpoBaHHOIO KabuHeTa
NpeamMeToB eCTECTBEHHO-HAYyYHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbINOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHMe (DOPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, NX TEXHUYECKNX MPUMEHEHWIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMEKTOB M 06ecrnevnBaeTcs B pacyérte
OHOro KOMM/eKTa Ha [BYyX obydvatowmxcd. TemaTMyecKme KOMMIEKTb
nabopatopHoro 060pyaoBaHWUA [OO/MKHbI OblTb MOCTPOEHbI Ha KOMIMIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

OCHOBHbIMM LeNSIMU U3ydeHUs (In3MKK B 06LLLEEM 06pa30BaHNN ABNAKOTCA:

o (hopMUpOBaHME WHTEpeca W CTPEM/IEHUA OO6yYatoLMXCA K Hay4yHOMY
M3YYEHUIO MPUPOAbLI, PasBUTUE UX WHTENNEKTYa/lbHbIX WU TBOPYECKMX
CMOCOBHOCTEN;

e pasBuUTME MpPeLCTaBNEHNIA O HAyYHOM METOAe NO3HaHMS U POpPMUpPOBaHME
MccnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SBIEHUSM;

o (hOpMMPOBaAHME HAYYHOrO0 MUPOBO33PEHMS KakK pesynbTata W3yyeHus
OCHOB CTPOEHMA MaTepumn 1 yHAaMeHTa/IbHbIX 3aKOHOB (DU3UKN;

o (opMupoBaHME YMEHWUA OODBACHATL ABMEHUA C  MCMO/b30BaHWEM
(M3MYECKNX 3HAHWIA N Hay4YHbIX [10Ka3aTe/bCTB,;

o (hopMUpOBaHME NPeACTaBNeHUA O PO (U3MKWU AN PasBUTUS APYrnx
eCTECTBEHHbIX HayK, TEXHWUKM N TEXHONOTUMA.

[OoCTKeHNe 3TUX Leneit 06ecneumBaeTCa pelleHneM Cnefyowmnx 3ajay B

npouecce U3y4eHUs Kypca (PU3NKN Ha YPOBHE CpeAHEro 06LLero 06pasoBaHus:



e npuobpeTeHMe  CUCTEMbl  3HaHMA 00  0OWMX  PU3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHWuKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3VKY W
3/1EMEHTbI aCTPOU3NKM;

o (opMMpoBaHME YMEHWA MPUMEHATb TEOPeTUYEecKMe 3HaHus  Ans
OOBACHEHUS  (DM3NYECKUX ABMIEHWIA B Mpupode W AN NPUHATUA
MPaKTUYECKNX PeLLeHNIA B NOBCEAHEBHON YKU3HU;

e OCBOEHMe CMOCO60B pelleHns pas3/IMyHbIX 3afady C SBHO 33flaHHOM
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX CaMOCTOATE/IbHOE
co3fiaHne (hr3nyecKor Moaenu, aaekBaTHOM YCNOBMSAM 3a[auu;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUS TEXHUUYECKUX
YCTPOWCTB M TEXHONIOMMYECKMX MPOLLECCOB, UX BIUAHUSA Ha OKPY>KatoLLyHO
Cpedy,

e OB/aJeHVNe MeTOofaMN CaMOCTOATENIbHOIO M1aHWPOBaHWUA U MPOBEAEHUS
(M3MYECKNX 3IKCMEPUMEHTOB, aHa/M3a M MHTEprpeTauumn MHgpopmaumu,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

e CO3[aHue YC/oBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCeA0BaTe/IbCKO,
TBOPYECKOWN [eSATENIbHOCTH.

Ha wn3syyeHve u3nkmn (6a30BbI YPOBEHb) Ha YPOBHE CpeAHero o6LLero
o6pasoBaHus oteoamTcs 136 vacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpepnaraemMblit B nporpaMMe Mo (M3nMKe nepevyeHb 1abopaTopHbIX U
MPaKTUYECKMX paboT ABMSETCA PEKOMEHAOBaHHbIM, YYWUTe/b [AenaeT Bbloop
NpoBefeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaIbHbLIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupofe. HayyHble METOAbl MO3HAHWUA OKPYXKAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W Teopuyu B MNpoLecce MNO3HaHWSA  MPUPOAbI.
IKCMEPUMEHT B (PU3MKE.

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dun3nyecKkne 3akKoHbl U Teopunn. rpaHI/ILI,bI NMPUMEHNMOCTH CbI/I3I/ILIeCKI/IX 3dKOHOB.
IMpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (m3nkn B (HOPMMPOBAHUN COBPEMEHHOIM Hay4YHON KapTUHbI
MUpa, B MPaKTUYECKON AesaTeNIbHOCTUN NHOAEN.

Jlemoncmpayuu

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

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe auxeHne. OTHOCUTENIbHOCTb MEXaHWYeCKOro ABMXEeHUS.
CucTtema oTcuéTta. TpaeKTopus.

MepemelleHne, CKOPOCTb (CpeAHsAs CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPEHME MaTepuanbHOM TOUKK, UX MPOEKUUM Ha OCU CUCTEMbI KOOPAMHAT.
CnoxkeHre nepemeLLeHNIA 1 CNOXXEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MNPSMONMHENHOe ABMXeHMe. [ patinkm
3aBMCUMMOCTW  KOOPAMHAT, CKOPOCTW, YCKOPEHUsA, Nyt WU MNepeMeLleHuns
MaTepuasibHOMN TOUKM OT BPEMEHMN.

CB060AHOE NageHme. Y CKopeHme cBOOOAHOr0O NaieHus.

KpuBonuHeliHOe — ABMXXEHME.  [BMXXKEHME  MaTepuanbHOM  TOYKM MO
OKPY>KHOCTK C MOCTOSIHHOM NO MOAY/H0 CKOPOCTbO. YT10Basi CKOPOCTb, /IMHEHAS
cKopocTb. [Mepunog 1 yacToTta obpatleHus. LieHTpocTpemMnTenbHoe YCKOpPeHMe.,

TexHU4Yeckne YCTpOMCTBA W MpPaKTUYeCKoe MPUMEHEHME: CMUAOMETP,
[BVKEHWE CHapAA0B, LenHble N peMEHHbIE nepeaayn.

Jlemoncmpayuu

Mogenb cUCTEMbl OTCYETA, WANKOCTPaLUSA KMHEMATUYECKUX XapaKTepuCTUK
[BVKEHWA.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe U B pa3peXXeHHOM MPOCTPaHCTBe.

HabntogeHve ABuXKeHWs Tena, OPOLLEHHOro Mof Yr/iioM K TOPU3OHTY WM
FOPU30HTA/ILHO.



13mepeHne yCKopeHNs CBOOOAHOI0 nafjeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 OnpefeneHnst 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 aBMXeHWs Tena, 6pOLLEeHHON0 ropn3oHTA/TLHO.

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 MaTepuasibHbIX TOYeK.

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

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

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXXEHUS, KaveHust). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNA CKOMBbXEHUA U cua TPeHUs NoKosA. KosahpuumneHT TpeHus.
Cwnna conpoTUBEHUS NPW ABUXKEHWUW TeNa B XXUAKOCTU UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoNMOTHO TBEPAOrO Tena.

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

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

Jlemoncmpayuu

ABneHne nHepumn.

CpaBHeHMe MacC B3aMMOEeNCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHA.

i3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOpeHHOM NoAbémMe 1 NageHnn.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

3yueHune aBMKeHUSt 6pycKa No HaKMOHHOW MTOCKOCTMW.



VccnepoBaHve 3aBUCUMMOCTM CU YNPYTrOCTU, BO3HUKAKOLWMX 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.
Mnynec cuibl U U3MeHeHMe MMMyfbca Tena. 3aKOH COXpaHeHWs WUMMNy/bCca.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi matepuanbHOM TOYKW. Teopema 06 W3MEHEeHUM
KWHETMNYECKON 3Heprum.

MoTeHuManbHas 3Heprus. MoTeHumanbHas 3Heprus ynpyro
AeOpMUPOBaHHOM  NPYXWHbIL.  [loTeHUWanbHas  sHepruss  Tena  BGAM3K
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>XXUHHBIA MUCTONET, ABUXKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptule padbomol

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

WccnegosaHne €BA3KM paboThbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tefla Ha NPUYMepPe PacTSXKEHUSA PE3MHOBOIO XryTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKO TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMO/MENCTBMS YacTuL, BewjecTBa. Mogenu CTPOeHMst ra30B, >XUAKOCTEW U
TBEPAbIX TeNl U 06BbACHEHME CBOMCTB BeLLLeCTBa Ha OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Moekysn. Konnyectso BellecTsa. [locTosaHHasa ABorazpo.

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



Mogeno wungeanbHoro rasa. OCHOBHOE  ypaBHEHME  MOJIEKY/APHO-
KWHETMYECKON Teopun wnieanbHOro rasa. A6CONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. /3onpolecchbl B UAealbHOM rase ¢ MOCTOSAHHbIM KONMYECTBOM
BellecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MNPOLECCOB: U30TEPMA, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloWMe [MUCKPETHOE CTPOeHWe BeLLecTBa, oTorpagum
MOJIEKY T OpPraHNYeCKUX COeANHEHWA,

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, WTKOCTPUPYIOLLME YpaBHEHWE COCTOSHUS WAea/lbHOrO  rasa,
N30MpPoLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

VccnenoBaHve 3aBUCUMOCTU MeXAY napaMeTpammn COCTOAHMS PaspexXeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucteMa. BHYTPeHHsAs 3aHeprus TepmMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCO6bLI eé n3MeHeHns. KonnyecTtso TensoTel U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  WAeafbHOro  rasa.  Buabl  Tensionepegauu:
TenIoNnpPoBOAHOCTb, KOHBEKUMSA, U3NydYeHMe. Y eNnbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

MoHATMe 06 agmabaTHOM npouecce. [lepBblidi 3aKOH TEPMOAMHAMUKN.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
MpeobpazoBaHNa 3HepPrv B TEMOBbIX MawmMHax. KoappuumueHT nonesHoro
[EeNCTBMA TensioBo MaluuHbl, LiMkn KapHo ¥ ero KosguuMeHT Mose3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMMO3HEPTETUKMN.



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

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena Mpu COBePLUEHWM paboTbl: BblNET
NpobKM M3 OYTbINKM NOJ AENCTBMEM CXATOro BO3[yxa, HarpeBaHue sjupa B
NaTyHHOWN TPy6Ke NyTéM TpeHus (BULEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

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

Mogenu napoBou Typ6uHbI, ABUraTeNns BHYTPEHHEro CropaHus, peakTUBHOIO
aBurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

Teéppaoe Teno. Kpuctannmueckme v amopdHble Tena. AHM30TPONUSA CBOWCTB
Kpuctannos. XXugkue kpuctanibl. CoBpeMeHHble MaTepuanbl. [1naBneHve wu
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUrPoOMeTp W
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/e HAHOMaTepnasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHnW.

Crocobbl M3MepeHNs BNaXKHOCTMU.

HabnofeHne HarpeBaHus 1 NiaBneHnst KPUCTaN/IMYECKOro BELLeCTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

13mMepeHne 0THOCUTENbHOM BIaXKHOCTW BO3AYyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
AnekTpmsauma  Ten. OneKTpuueckuii  3apag. [Ba BuAa  3MeKTPUYECKMX
3apafoB. [MPOBOAHMKMK, LAM3NMEKTPUKU K MOMYMNPOBOAHUKN. 3aKOH COXpaHeHWS
3NEKTPUYECKOrO 3apaja.
B3aumogeiicTeme 3apsanoB. 3akoH KynoHa. ToYeuyHbIi 31eKTpUYeCKniA 3apsia.
JneKTpuyeckoe none. HanpsXKEHHOCTb 3neKTpuyeckoro nond. [puHUMN



Cynepno3vuun 3neKTPUYeCKnX nonei. JIMHUM HanpsXKEHHOCTU 3NEKTPUYECKOrO
nons.

Pa6ota cun  anekTpocTaTMyeckoro  nonsd.  loTeHuman.  Pa3HOCTb
noTeHumanoB. T[pOBOAHVMKM W OUINEKTPUKN B 3/IEKTPOCTATUYECKOM MOfe.
[nanekTpryeckas NPOHMLAEMOCTb.

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

TexHMYecKe YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1EKTPOCKON,
3/IEKTPOMETP, 3/IEKTPOCTaTUYeCKas 3aliMTa, 3a3eM/leHMe  3/1eKTponprbopos,
KOHAEHCcaTop, KONUPOoBasibHbIM annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUSA 3/1IEKTPOMETPA.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHNKM B 3/1EKTPOCTATUUECKOM MOJe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTaTUYECKOM MOSE.

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

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3mepeHmne 3N1eKTPOEMKOCTM KOHAEHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ 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 BeLLEeCTBa.
MocnefoBatenibHOE, NapasniefibHoe, CMeLLaHHOe CoeiMHEHME NMPOBOLHNKOB.

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

ONEeKTPOABMXKYLLAs CUMa U BHYTPEHHEE COMPOTMBNEHME WCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NeKTpUYeckoin Lenun. KopoTkoe 3aMblKaHue.

JNeKTPOHHAst  MPOBOAMMOCTb  TBEPALIX  METa/IoB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

ANEKTPMYECKMIA TOK B BaKyyme. CBOWCTBA 3/1EKTPOHHbIX MYYKOB.

MonynpoBogHukK.  COGCTBEHHass M MNPUMecHas  NPOBOAMMOCTb
nonynpoBoaHNKoB. CBOMCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMGOPLI.

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
QNEKTPONUTHYECKas guccoumauma. SNeKTpoans.



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

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPLI, TEPMOMETP COMPOTUB/IEHNSA, BaKyYMHbIN AMOL,
TEePMUCTOPbI 1 (HOTOPE3NCTOPLI, NMOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

Jlemoncmpayuu

13mepeHue 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 U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

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

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VckpoBoii pa3psag 1 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 CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHMS: SIBNIEHWE, HayuHbIA (haKT, ruMnoTesa, (M3MYeckas Be/IMYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENMPOBaHNe, MOESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHAd  (PYHKUMS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CWHYC, KOCMHYC, TaHT'€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPMYECKOE TOX/ECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XMBbIX OpPraHnM3MoB (BUAbl Tensonepesayn, TeNJI0BOe PaBHOBECKUE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumus: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHME aTOMOB U MOJIEKY/1, MO/lb
BELLleCTBa, MONApHasA Macca, TensioBble CBOWCTBA TBEPAbIX TeN, XWUAKOCTEN W



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

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

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
MMMynbCa B TEXHUKe (pakeTa, BOAOMET W Apyrue), ABuUrateslb BHYTPEHHErO
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/bHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPMBOPBI, Fa/lbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  Cynepnosvuuun
MarHUTHbIX Mofieln. JINHUA MarHUTHON WHAYKUMKW. KapTuHa IMHWIA MarHUTHOWN
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rone MPOBOAHUKA C TOKOM. KapTuHa /NMHWIA WHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTefa. B3ammogeincTeme npoBoLHUKOB 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.

fBneHVe 3MeKTPOMarHUTHON MHAYKUMK. TTOTOK BekTopa MarHUTHOWN
NHAYKUMW.  INEeKTPOABMXKYLLAA cuna WMHAYKUMW. 3aKOH  3/1eKTPOMarHMTHOM
NHAYKUNN dapages.

BuxpeBoe 3neKTpuyeckoe rMone. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHMKE, ABWXYLLEMCA NOCTyNnaTe/lbHO B OAHOPOAHOM MarHUTHOM MoJe.

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLNN.

SHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

TexHMYecKne YCTPOMCTBA W MPaKTUYeCKOe MpPUMEHEHWE: MOCTOSHHbIe
MarHuTbl, 3NEeKTPOMAarHUTbI, 3/1EKTPOABUraTeNlb, YCKOPUTENN 3NeMEHTAPHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Jlemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa 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 3MEKTPOABMXKYLLEA CUMbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NoTOKa.

FABneHne caMoONHAYKLUNN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AecTBUA MOCTOAHHOIO MarHMTa Ha pamKy ¢ TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u dJieKmpomazcHumHsle Ko1ieoanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCcKMe  KonebaHus.
FapMoOHMYecKme KonebaHusi. MMepuod, 4YacToTa, amnanTyda u asa KonebaHwui.
MPYXXUHHBIA MasTHUK. MaTeMaTUYeCKnUii MasiTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

KonebaTenbHblii KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasbHOM KonebaTeNbHOM KOHTYpe. AHaNOorMs MexXay MexaHUYecKummn Wu
3N1EKTPOMArHUTHbIMKU - KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHeHWS
3Heprum B neasibHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyxatowmx KonebaHnax. BbIHY)XAeHHble MeXaHUYecKme
KonebaHus. Pe3oHaHC. BbIHY)XeHHble 3N1eKTPOMarHUTHbIE KOebaHus.

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

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3NIEKTPO3HEPT M B MOBCEAHEBHOW XXMU3HM.

TexHMYecK/e YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop rnepemMeHHOro TokKa, IMHUK 3NeKTponepesay.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHne 3aTyxatoLmx KonebaHWia.

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.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

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

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

Tema 2. Mexanuueckue u IIEKMPOMACHUNHbBIE 60IHbl

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

3BYyK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicOTa TOHa. TeMbp 3BYKa.

ANEKTPOMarHUTHbIE BOJHbI. Y COBUA U3/yYeHUSI 3N1IEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaums Bektopos E, B, V B anekTpomarH1MTHoi BonHe. CBOICTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsieHne, Nongapusauns, 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 MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPasByKOBas AMAarHOCTUKa B TEXHUKE W MeduuMHe, pajap,
pPagnonpuéEMHNK, TeneBn3op, aHTeHHa, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabnofeHne CBA3M TPOMKOCTM 3BYKa W BbICOTbI TOHA C ammvTygon U
4acTOTON KonebaHWiA.



WccnegoBaHne  CBOWMCTB  9/1EKTPOMArHUTHBIX ~ BOSIH:  OTPaXKEeHWe,
npenomeHne, Nonsapusaumns, andpakums, MHTepgepeHLms.

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
M1I0CKOM 3epKae.

MpenomneHne ceeTa. 3aKOHbI MPeIoMIEHNs cBeTa. AGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHuwe. [pefenbHbId yYron MOAHOrO
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

Cobuparowime ©n pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTosiHMe WM OMTUYECKas Cuna TOHKOW NMH3bIL. [1OCTpOeHUe M300paXKeHWn B
cobuparomx 1 paccemsarownx nmH3ax. Popmyna TOHKOW NNH3bI. YBeNNYeHue,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHums cBeta. KorepeHTHble MCTOUYHUKW.
Ycnosus HabnogeHUs MakCUMyMOB UM MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTUHe OT ABYX CMH(Pa3HbIX KOTEPEHTHbLIX MCTOYHUKOB.

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

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKOe MpPUMEHEHME: O4YKW, fyna,
(hoToannapar, MPOEKUMOHHbIA annapar, MWKPOCKOMN, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHAsA pPeLléTKa, NONAponL.

Jlemoncmpayuu

MpAMONIMHEHOE pacnpoCTpPaHeHWe, OTPaXKeHWE W MNPenoMieHne CcBeTa.
OnTryeckune nNpubopsbI.

[MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAA.

VccnepnoBaHme CBOMCTB M306paXKeHWIA B TIMH3aX.

Mogenn Mnkpockona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcum ceeta.

[MonyyeHue crnekTpa ¢ MOMOLLbIO NMPU3MBbI.

[Mony4yeHne crekTpa ¢ MOMOLLBH AN(PAKLMOHHON PELLIETKM.

HabnofeHne nonspusaymm ceeta.

Vuenuuecxuii 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 1 UMNynbC PeNATUBUCTCKON YacTULbI.

CBs3b MaCCbl C 3Heprueidi 1 MMNYNbCOM PENSTUBUCTCKON YacTULbl. DHepPrus
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(hheKTa. YpaBHEHUE IMHLITENHA ANA PoToaddekTa. «KpacHas rpaHuua»
(hoToahheKTa.

[asneHne ceeta. OnbITol 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.

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. [lloctynatbl bopa. W3nydeHve v nornoweHue
(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
Ayannsm.

CnoHTaHHOE ¥ BbIHYX/EHHOE U3/yYeHme.

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



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 OnpefeneHvW0  cocTaea
pagMoakTUBHOrO u3nydeHnsa. CsoicTBa 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.

AnepHbIi  peakTop. TepMoAdepHbIn cuHTE3. [po6nembl U MEPCMEKTUBbI
AAEePHOM 3HEPreTUKM. IKOTOTUYECKME acMeKTbl ALEPHON 3HEPTeTUKN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAb! HabMAEHUA Y PerncTpaummy 3/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.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

WccnepnoBaHuve TpekoB YacTuL, (Mo rotosbIM (hoTorpadusam).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pa3BuUTUA acTpoOHOMUN. NMpUKNafHoEe U MUPOBO33PEHYECKOE 3HAUEHNe
aCTPOHOMUM.

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

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTUBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3A,.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrneKTpasibHbI Knacc —
CBETUMOCTb». 3BE3Abl rNTaBHOW MNOCnefoBaTelbHOCTN. 3aBUCMMOCTb «Macca —
CBETUMOCTb» N5 3BE&3[ rNaBHOWM NOCNefoBaTeNlbHOCTU. 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 WCMO/b30BaHNEM KOMMbIOTEPHbIX
MPUIOXKEHNIA ANA onpeaeneHns NONOXeHNs HEOGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ana CeBepHOro nonyLlapusa u apkue 3sésfbl.

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
(PM3MYECKON KapTWHbI MMpa B 00LLEM PsAY 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,
6MONI0TUK, XUMKK, Teorpatnm 1 TEXHOIOTUN.

Mescnpeomemnvie nonsmusi, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, N3MEPEHNE.

Mamemamuxa: pPeWEeHNe CUCTEMbl YpPaBHEHWI, TPUTOHOMETPUYECKME
(bYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCK KOOPAMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTAPHbIX (YHKLUWA, NPU3HaKKW MoJo6bus TpeyrosibHNKOB,
onpeneneHne Naowaan NIocKuxX uryp n oobema 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 N MOJSIEKY/, KpUCTaI/IMYecKaa CTPYKTypa TBEPALIX
Te/l, MexaHu3Mbl 00pa30BaHMst KPUCTA//IMYECKON PELIETKM, CMeKTPasibHbIN
aHanus.



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.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue y4yebHOro npeameta «du3nKa» Ha YPOBHe CpefHEero oo6uero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl 0OCBOEHNS Y4ebHOro npeameTa «PU3nKa» AOMHKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOGHOCTb 0OY4YaloLLMXCA PYKOBOACTBOBATbLCS
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMNOHHBIM LIEHHOCTAM POCCUMIACKOr0 O6LLECTBa, PacLLUMPEHWNE XKM3HEHHOIO
OMbITa U ONbITa AEATENBHOCT B MPOLECCE peann3aln OCHOBHbIX HamnpaB/ieHWi
BOCMUTATENbHON [esSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpamaaHCKOro BOCIIMTAHMS

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3ULMK 06Yy4YatoLLErocst Kak akTMBHOMO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOro 00LLECTBa;

NPUHATME  TPAAMLMOHHBLIX  OOLLEYENIOBEYECKMX  TYMaHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [AeSTeNIbHOCTb B MHTepecax rpaxaaHCKoro
obLlecTBa, y4aCcTBOBaTb B CamMOynpaB/ieHU B 06pa3oBaTe/lbHOM opraHu3aunu;

YMEHME B3aMMO/eNCTBOBaTb C COLMAIbHbIMA MHCTUTYTaMW B COOTBETCTBUN C
NX QYHKUMSMMN N HA3HAYEHWEM;

FOTOBHOCTb K N'YMaHMUTapHOW U BONOHTEPCKOW AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

chopmMmnpoBaHHOCTb POCCUINCKOIA rpaXk4aHCKoi NAEHTUYHOCTH,
NnaTpuoTU3Ma;

LLEHHOCTHOEe OTHOLUEHME K TOCYAapCTBEHHbLIM CMMBOMAaM, [AOCTMXKEHUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IU3NKN N TEXHUKMN;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUUYECKOr0 NOBEAEHWS;

CMOCOOHOCTb OLEHMBaTL CUTYaUMIO U MPUHMMAaTb OCO3HaHHbIE PeLUeHUS,
OPVEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM 4uC/Ee B
AEATENIbHOCTU YUYEHOrO;

0CO3HaHWe NIMYHOr0 BKMaga B MOCTPOEHME YCTONUMBOro ByayLero;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

3CTETUYECKOE OTHOLLEHWE K MUPY, BK/OYas 3CTETUKY HAyYHOro TBOPYeCTBa,
MPUCYLLIErO (IU3MYECKOIN HayKe;



5) TpyA0BOr0 BOCTIMTAHMS:

NHTEPeC K pas/iMyHbIM cepam MpogecCOHaIbHOW [AeATeNlbHOCTU, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHUKOIN, YMeHWe COBepLLAaTb 0CO3HAHHbIN BbIOOP
OyayLiein npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

rOTOBHOCTb M CMNOCOGHOCTL K 06pa3oBaHM0 1 caM006pa3oBaHMio B 06/1aCTH
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJOrHYeCKOro BOCIIUTAHMS

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

NNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUI B OKPYXKatOLLIEN cpee Ha OCHOBe
3HaHWA Lieneil yCTONYMBOrO Pa3BMTUNA Ye/I0BEYEeCTBa;

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

7) HEHHOCTH HAYYHOTO MO3HAHUS

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

OCO3HaHMe LEHHOCTN Hay4yHOW [eATe/IbHOCTM, TOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKM  OCYLLECTBNIATb  MPOEKTHYKD U UCCNefoBaTeslbCKyto
[eATeNIbHOCTb MHAMBUAYANLHO 1 B rpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
onpefenatb Uenn [AeATeNnbHOCTW, 3afaBaTbh MapamMeTpbl U KpUTepun ux
[OCTUXKEHUS,
BbIABNATbL  3aKOHOMEPHOCTM U MNPOTMBOPEYNss B pacCMaTpPUBaAEMbIX
(M3NYECKMX ABMEHMSX;
pa3pabatbiBaTb MaH PeLleHns npob6/emMbl ¢ YYETOM aHa/M3a UMERLLMXCS
MaTepUaibHbIX N HEMaTEPUa/IbHbIX PECYPCOB;
BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLLEHMBAaTb COOTBETCTBUE PE3Y/IbTATOB
LIeNsIM, OLIEHMBATb PUCKMN NOCNEACTBUN AeATENbHOCTY;
KOOPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/MOBUSIX  peasibHOro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pas3BMBaTb KpPeaTMBHOE MbILL/IEHME MPY PELLEHNN KN3HEHHBIX NPO6IEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BNafeTb Hay4yHON TEPMMHOMOTMEN, K/THOUYEBLIMW MOHATUAMW WU METOAaMM
(hn3MyecKoin HayKu;



BNafeTb HaBblKaMy YY4eOHO-MCCNef0BaTeIbCKOW N NPOEKTHON AeATENIbHOCTU
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
NHTeprpeTaynn, npeobpasoBaHN0O W MPUMEHEHUIO B Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNISITb  MPUYNHHO-CNIEACTBEHHbIE CBA3XM W aKTyalInM3mpoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé peLleHusi, HaXoAWUTb aprymeHTbl [ANs [0Kas3aTe/bCTBa
CBOMX YTBEPXAEHWUIA, 3aaaBaTb NapaMeTPbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBATb UX LOCTOBEPHOCTb, MPOrHO3MPOBATb N3MEHEHME 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
XN3HeJesATeIbHOCTH;

YMETb UHTErPMPOBaTh 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

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

BNafeTb HaBblKaMK MOMYYEHUS MHGOPMaUMK (DM3MYECKOr0 COAepXaHUs U3
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCMoMb30BaTb  CPeAcTBa  MHMOPMAUMOHHBIX U KOMMYHUKALUOHHbIX
TEXHO/IOTNIA B PELLEHNN KOTHUTUBHBIX, KOMMYHUKaTUBHbIX U OpraHu3aUMOHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHUsi B Pas3/IM4YHbIX hopmartax c
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

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



pacno3HaBaTb MNPEAMNOCbITKA  KOHMMKTHbIX  CUTyaUuuin K cmsaryatb
KOH(NKTBI;

PasBEPHYTO M NOTMYHO M3naraTb CBOK TOYKY 3PEHUA C WCMOJSIb30BaHWEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb M UCMOMb30BaTb MPENUMYLLLECTBA KOMaHAHON WM WMHAVBUAYa/IbHOW
paboThl;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX [AENCTBUIA C YYETOM OOLLMX
WNHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YneHa KOMNEeKTUBa;

NPUHMMATL  UEeM  COBMECTHOM  AesTeNbHOCTW, OpraHu30BbIBaTb U
KOOPAUHMPOBaTb [AENCTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUA,
pacnpefensTe PoanM ¢ YY4ETOM MHEHWI Y4YaCTHUKOB, 06CYXAaTb pe3ynbTaThbl
COBMECTHO paboThl;

OLEHMBATb Ka4yeCTBO CBOEro BK/Mafa WM KaXAoro y4yaCTHMKA KOMaH[bl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npefnaraTb HOBble MPOEKTbl, OLEHMBAaTb MAEW C MO3MUUN  HOBMU3HBbI,
OPUTMHANBHOCTK, NPAKTUYECKOW 3HAUNMOCTU;

OCYLLIECTBMIAITb  MO3UTUBHOE CTpPaTernyeckoe MoOBeAeHNE B  Pa3/IMYHbIX
CUTYyaUusX, NPOSIBNATL TBOPUECTBO U BOOOPaXKeHWE, ObITb MHALMATUBHLIM.,

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBAATL MO3HaBaTeNbHYIO [esTeNbHOCTb B 06/1aCTH
(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 BO3MOXHOCTEN U NPeanoYTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLNsAM;

pacLMpsATL paMKy y4e6HOro npeameTa Ha OCHOBE /IMYHBIX MPeANOYTEHWIA;

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

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

CMocobCTBOBaTL (POPMUPOBAHMIO U MPOSBMEHWIO 3pyaAMUMM B 06nacTu
(h131KK, NOCTOSIHHO MOBbILLIATHL CBOV 06Pa30BaTE/IbHbIV U KYNbTYPHbI YPOBEHD.

CaMOKOHTPOJIb, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [EeATENbHOCTD,
OLleHMBATb COOTBETCTBME Pe3y/bTaToB LiesM;

BMafleTb  HaBblkaMW  NO3HaBaTe/lbHOM  peieKcUM  KaK  OCO3HaHWS
COBepLUaeMbIX [AEACTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/bTaToB U
OCHOBaHWiA;



MCMO/b30BaTh MPUEMBI pPeeKCun ANs OLEHKN CUTyal MK, Bblbopa BEPHOro
peLleHuns;

YMEeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUVHUMATb PELUEHMSI MO WX
CHVKEHWIO;

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

MPUHMMATL Cebsl, MOHMMasA CBOW HelOCTaTKM U JOCTOMHCTBA;

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

Mpu3HaBaTb CBOE NPaBo M NPaBo APYruX Ha OLLUMOKW.

B npouecce AOCTMXEHUSA NIMYHOCTHBLIX Pe3ynbTaToB OCBOEHWS MpPorpammbl
No (u3MKe A9 YPOBHA CpeAHero o6Liero o6pas3oBaHWs Yy 06yvaroLLMXCA
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLmii
ChopMMPOBaAHHOCTb:

CamMOCO3HaHMs, BK/HOYAKOLLEro CrnocobHOCTb MOHMMATL CBOE 3MOLMOHa/IbHOE
COCTOSIHME, BMAETb Hanpas/ieHNs pasBUTUA COOCTBEHHOW 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHBIM B Ce6E;

CaMOperyMpoBaHuns, BK/IHOYAIOLLEr0 CaMOKOHTPO/b, YMeHWe MNpPUHMMAaTb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMOCOOGHOCTbL  afanTUpPoBaTbCA K
3MOLMOHaNbHbIM N3MEHEHUAM W NPOSBAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

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

aMMaTnK, BK/IKOYatoLLen CrnocobHOCTb NOHUMATL AMOLMOHA/IbHOE COCTOSHUE
APYIUX, Y4uTbiBaTb €ro npu  OCYLIEeCTBNEHUM 0OLIeHMs, CNocoBHOCTb K
COYYBCTBUIO N COMEPEXMBAHWIO;

COLManbHbIX HaBbIKOB, BK/IKOYAOLLMX CMOCOOHOCTL BbICTPanBaTb OTHOLLEHNS
C ApYrUmMu NogbMu, 3a60TUTLCA, NPOABATL MHTEPEC N pa3peLLaTb KOH(PINKTbI.

INPEJMETHBIE PE3YJIBTATBI

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

[AEMOHCTPMPOBaTb Ha MpUMepax posib U MEecTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHON HAY4YHON KapTUHbI MWpPa, B PasBUTUN COBPEMEHHON TEXHUKM U
TEXHOJIOMNiA, B NPaKTUYECKON AeATeNIbHOCTM NHOAEN;

YUMTbIBaTb rpaHuLbl MPUMEHEHWUA U3YYeHHbIX (PU3NYECKUX MOfesNein:
martepuasibHas To4Ka, MHepumaibHas cucteMa oTcuéTa, abCconoTHO TBEPLOE Teso,
naeanbHblid ra3, MOAENN CTPOEHMS ra30B, XXUAKOCTEN U TBEPAbIX Tes, TOUYEUHbIiA
ANEKTPUYECKINIA 3apaf, NPu peLleHnn PrU3nYecKnx 3aaay;



pacno3Haeatb (m3myeckue ABneHNA (NMPOLECChb) N 0OBACHATL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUS BeLLecTBa U
3NEeKTPOANHAMUKN:  pPaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSAMOIMHENHOe
[BWKEHMe, CBOOOAHOE MafeHne Ten, ABWKEHME MO OKPY>KHOCTW, WHepuus,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUNE XMUAKOCTEN
N TBEPAbIX Tesl, U3MeHeHVe 06bEMa Te/l NpY HarpeBaHUK (OXNaxaeHUn), Ten10Boe
paBHOBECKE, MCMapeHue, KOHAeHcauus, naaefieHue, Kpuctanvsauus, 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 MeXaHMYeCcKoe [ABWXKeHWe, MUCNoNb3ysd (U3NYeCcKne BeSIMUYNHbI:
KoopAuHata, MyTb, MNepemMeLleHne, CKOPOCTb, YCKOpeHue, macca Tena, CUna,
UMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHad 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpW OMWCaHUW NPaBWU/IbHO TPaKTOBAaTb
(PM3MYECKNIA CMbIC/T WUCMOMb3YeMbIX BEIMYMH, WX 0603HAYeHUA W eanHWULbI,
Haxo4uTb (POPMY/bl, CBA3bIBAKOLWME AAHHYIO (PM3NYECKYHO BEIMYUHY C ApYrUMU
Be/IMYMHAMN;

ONUCbIBaTb M3YyYeHHble Ter/oBble CBOWCTBA Ten W TensjoBble SB/EHUS,
NCMonb3ys (hM3MYeCKMe BeNNYUHBLL [aBfieHWe ras3a, TemnepaTtypa, CpefHss
KWHeTUYecKaa 3Heprns XaoTUYeCcKOro ABWXKEHWUA MOMEKYS, CpefaHeKBajpaTuyHas
CKOPOCTb MOJIEKY/, KOMIMYECTBO TensoTbl, BHYTPEHHAA 3HEPrus, paboTta rasa,
KO3(ULMEHT MONE3HOro AeWCTBUA TensioBOro [Asurarens; mnpuv  OnucaHum
MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T  WUCMOMb3YEMbIX BENUYUH, WX
0603HaYeHNs W efuvHWUbI, HaxXoAWUTb (POPMY/bl, CBA3bIBAlOWME [AHHYIO
(PM3NYECKYHO BENNYMHY C APYTMMU BENNYMHAM,;

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
ABNeHns (NpoLecchl), NCNob3ya (U3MYECKMe BeNIMUMHbI: SNEKTPUYECKUIA 3apsf,
3NIEKTPUYECKOe nose, Hanps»KEHHOCTb MONA, NOTeHUMan, pasHOCTL MOTEHLNASOB;
Npy onucaHWM nNpPaBU/IbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMYMH, MUX O0O03HAYEHMA M efuHULbI; YyKasblBaTb (DOPMY/bl, CBSA3bIBAKOLLME
AAHHYHO (PU3NYECKYHO BE/IMUYNHY C APYTUMUN BENIMYNHAMN;

aHa/IM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMEHUSA, UCMO/b3ya (PU3NYECKME
3aKOHbI 1 NpUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 11 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMMYbCa,
MPUHUMN CyneprnosvumMm Ccun, MPUHUMN paBHOMpPaBUA MHepPUMaIbHbIX 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 pasnnyaTb C/OBECHYHO



(hopmMynMPOBKY 3aKOHa, €ro MaTeMaTUYecKoe BblpaXKeHWe U YCnoBus (rpaHuubl,
06nacTu) NPUMEHUMOCTU;

0ObACHATb  OCHOBHblE  MPUHUWMbLI  JEACTBMS  MalluWH, Npubopos w
TEXHUYECKMNX YCTPOICTB; pa3/fimyaTtb YCN0BUSA MX Ge30MacHOro MUcnosib3oBaHus 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,
cobvpaTb YCTaHOBKY W3 MpPeloXeHHOro 060pyfoBaHMs, MNPOBOAWUTL OMbIT U
(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  3aBUCMMOCTU  MeXAY — (DM3NYECKUMW  BEIMYMHAMKU  C
MCNONb30BAHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEIMYMH B
BuAe Tabnuu 1 rpadnkoB., Aenatb BbIBOAbI N0 pe3ynbTaTaMm UCCNefoBaHus;

cobntogartb npasusia 6e3onacHoro Tpyda npv NpoBefeHUN UCCNefoBaHniA B
pamkKax y4ebHOro 3KCMepuMeHTa, Y4eOHO-MUCCefoBaTE/IbCKON W MPOEKTHOW
AEATENIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaToOpHOro
060opy10BaHUS;

pelaTtb pacyéTHble 3afaun C SBHO 3afaHHON (U3NYECKOn MOZENbIO,
MCNonb3ys (M3nMYeckme 3aKOHbI M NPUHLUMIMbI, HA OCHOBE aHa/In3a YCN0BMS 3afaquu
BblOMpaTb (OM3NYECKYHO MOfENb, BblAeNATb (PM3NYECKME BENNYMHBLI U (DOPMYIIbI,
Heo6XoAuMble ANS eé pelueHus, NPOBOAWUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb Ka4yecTBEHHbIe 3a/auu: BbICTpamMBaTb /IOMMYECKN HENPOTUBOPEYMBYHO
LIEMOYKY PacCy>KAeHWUA C ONOpol Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hmsnyeckmne SBNEHUS;

MCNoNb3oBaTb MNPV PELUeHUM  Y4YebHbIX  3a4a4y  COBPEMEHHbIE
NHOPMALIMOHHbIE TEXHOMOMMK NS MOWUCKA, CTPYKTYPUPOBaHNS, MHTEPMpeTaLum
N NpeacTaBneHns y4ebHOW U Hay4HO-NONYNAPHON MH(opMaL M, NoMy4YeHHOR K3
PasINYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIO;

NPMBOANTL NPUMEPbI BKNaAa POCCUACKMX 1 3apyBeXHbIX YUYEHbIX-PUN3NKOB B
pasBMTME HayKKn, OOBSACHEHME MPOLECCOB OKPYXKAlOLWEro Mupa, B pasBuTUE
TEXHWUKM N TEXHO/OTUI;

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



YCTPONCTBaMK, A/t COXPaHEHUs 3[40pOBbS M COONHOAEHUS HOPM 3KO/I0MMYECKOro
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/1aJ, K&XKA0ro M3 YYaCTHUKOB rpynmbl B peLeHne paccMaTpuBaeMoii Npo6ieMbl.

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 Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKU U
TEXHO/OMMI, B MPaKTUYECKON AeATENbHOCTU NOAei, LEeNoCTHOCTb U efMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb paHuLUbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOfeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsif, NyY CBeTa, TOYEYHbIA UCTOUHUK CBETa, AepHas
MOfe/lb aToMa, HYK/IOHHas MOAEeNb aTOMHOrO sfpa npu pelleHnn ru3nyeckmx
3ajau;

pacrnosHaBaTb m3nYecKne SBneHns (NPOLECChbl) U 0OBSACHATL X HAa OCHOBE
3aKOHOB 3/1EKTPOAMHAMMKM M KBAHTOBOW (IM3UKW: 3/1EKTPUYECKass NPOBOAUMOCTb,
Tenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOe AeWCTBUA TOKa, B3aMMOLEencTBume
MarHWTOB, 93MEKTPOMAarHuTHast WHAYKUMS, AEACTBME MarHUTHOrO MoNs  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsf, 3MEKTPOMarHUTHbIE KOnebaHus K
BOJIHbI, MPSAAMOSIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesoOM/IEHNE,
NUHTepdepeHUns, Augpakums u - nonspusaums  CBeTa, AMCNepcus  CBETA,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [AaBNEHWNE, BOSHUKHOBEHWE
/IMHEAYaTOro CrnekTpa aromMa BOAOPOAA, €eCTeCTBeHHas W WMCKYCCTBEeHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOWNCTBA BeLLECTBa (3M1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  INMEKTPUYECKYID  MPOBOAMMOCTb  Pas3MYHbIX  cpen) WU
3N1EKTPOMarHUTHble ABMEHNSA (NPOLECChI), MCMONb3ys (U3NYECKNE BENNYUHDI:
3NEKTPUYECKNIA 3apsf, CUMa TOKA, SNEKTPUYECKOE HanpshKeHWe, 3NMeKTpuyeckoe
COMPOTUB/EHME, Pa3HOCTb MOTEHLMANIOB, 3NEKTPOABMKYLLAA cuia, paboTa TOKa,
WHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, SHEprus 3MeKTPUYECKOro WU MarHWTHOro nonewn, nepuog M vactoTta
KonebaHnii B KonebaTeNbHOM KOHTYpe, 3apsf W cuia TOKa B npouecce
FAPMOHUYECKUX  3NEKTPOMArHUTHBIX KONMebaHui, (POKYCHOe pacCcTosHME U
ONTUYeCcKas cuna NMH3bI, NpU ONMCaHUM MpPaBWUIbHO TPaKTOBaTb (U3NYECKUI
CMbIC/T WCMO/Ib3YEMbIX BEIMYMH, WX O0003HAYEHWA W eAMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  AAHHYIO  (DU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;



OMUCbIBaTb W3YyYeHHble KBAHTOBble SABIEHMA W MPOLECChl, 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 BEIMYUH, UX 0003HAYEHUA W efUHWULbI, YKas3blBaTb (OPMY/ibl,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIYNCNIATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHUA, UCNOMb3ya (PU3NYECKUE
3aKOHbl U MPUHLUMMBI: 3aKoH OMa, 3aKOHbI MOC/ef0BaTe/lbHOr0 U napas/iefiHoro
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 3HEpPruun, 3aKOH COXPaHEHWs MMMNYNbCa, 3aKOH COXpPaHeHWS
3NIEKTPUYECKOTO 3apsafa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pas/ninyarb C/IOBECHYIO (hOPMYNPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHMMOCTH;

OrMpefensaTb Hanpas/eHe BEKTOPA MHAYKLMN MarHUTHOrO Nos NPOBOAHMKA
C TOKOM, CU/bl Amniepa 1 cunbl JTopeHua;

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

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCMeA0BaHNIO (U3NYECKUX SBMIEHUA U
MPOLECCOB C MCMO/b30BAHNEM MPAMBbIX U KOCBEHHbLIX W3MEPEHWIA: npu 3TOM
(hopMynupoBaTb npobnemy/3agady W TUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTB/IATL MPAMbIE Y KOCBEHHbIE N3MEPEHUA (PU3NYECKMX BENIUUNH, MPU
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: MPU  3TOM KOHCTPYMpOBaTb YCTAaHOBKY, (OMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYMH B BUAe Tabnul, u
rpavKoB, fenatb BbIBOAbI MO pe3y/ibTaTam UCC/e[0BaHus;

cobnogaTtb npasuna 6esonacHoOro Tpygda npyv NpoBefeHUN 1ccnefoBaHUi B
paMmKax Y4eOGHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB M NabopaTopHOro
0bopy10BaHus;

pewaTtb pacyéTHble 3afadn C SABHO 3aflaHHOW (PU3NYECKOM MOJENbO,
MCMo/b3ya (IU3nMYecKme 3aKOHbI Y MPUHLMNbI, HA OCHOBE aHa/In3a YC/I0BUSA 3a4a4n



BbIOVpaTb PU3NYECKYHO MOAENb, BbIAENATb PU3NYECKME BEMMUMHBI U (HOPMYbI,
Heo6Xxo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOSTY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

pelaTb Ka4eCTBEHHbIe 3a/ayu: BbICTPamMBaTb JI0rMYeCKy HENMPOTUBOPEUNBYHO
LIENOYKY PacCy)>XAeHW C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEePHOCTU W
(msnyeckmne SBIEHUS;

MCNoNb3oBaTb  MPW  PelleHun  Yy4yebHbIX  3afa4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOMMI 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTaLmm
N NnpeacTaBfeHNs y4ebHOM N Hay4yHO-MONYNAPHOM UH(OPMaLMK, MOTYHEHHON K3
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTL MOJTyHaeMyto MH(OPMaLuio;

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

MPVBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBMTME HayKu, B OODBSACHEHME MPOLECCOB OKPYXKalOLIEro Mupa, B pasBuUTUE
TEXHWKN N TEXHO/OTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHn ¢ NpudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, AJ1 COXPAHEHUS 3[40POBbA WU COG/OAEHNSA HOPM 3KOJIOMMYECKOro
MOBefEeHNSA B OKPY>XKatoLLieln cpefe;

paboTaTb B rpynne C BbINO/AHEHNEM pPa3IMYHbIX COLMaNbHbIX POfen,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN U
MNaHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEeHNBATb
BK/1aJ, K&XKA0ro M3 yY4aCTHUKOB rpynmbl B peLleHne paccMaTprBaeMort Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®dur3nKa N MeTodbl HayYHOr0 NO3HaHNA 2 bubnmoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
21 Kuremarnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBbI MONEKYNAPHO-KNHETNYECKOI 9 1 Bubnuoteka LLOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 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 https://m.eds00.ru/7f41bf72
4 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarHuTHoe none. SNeKTpoOMarHMTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edso0.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4yecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus 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/7f41c97c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBbI CrneLmansHOM Teopum

bnbnuoteka LLOK

A 4 1
3 OTHOCWUTENbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW OMNTUKU
Aneme aHTOBOV O 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 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/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOGPU3NKM 7 ngg;g:{;iiou/}; £41097¢
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 Konrposbusie IIpakrunyeckue

n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl
Pur3nKa — Hayka 0 npupose.
1 HayuHble MeTZ bl I'IOC?H:HI/'?'FI 1 bubnuoreka 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
MexaHnyecKoe BUXKEHME.

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

4 PaBHOMEPHOE NPSIMOIMHERHOE 1 bubnunoteka LIOK
[IBMXXeHne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bbubnuoteka 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 rull/laanmﬁ TOYKM NO 1 bubnmoreka LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTM
8 MpuHUMN oTHOoCUTENBHOCTK [Manunes. 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

9 cynepnosvuuy cun. BTopoii 3akoH
ynep ! P o https://m.edsoo.ru/ffOc3be8
HbloTOHa A4/19 MaTepuasibHOM TOUKM
TpeTwnii 3akoH HbloTOHa Ans Bubnuoteka LIOK

10
MaTeEPUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOoH BceMUpHoOro TaroteHusa. Cuna

11 TAXecTW. [NepBas KocMUYecKas bubnmoreka LIOK

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

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

13 Cwuna an OTMBnel(-lbm(*; # n BI/I)F:(eHVII/I bubmmoreka LIOK

P 1A https://m.edso0.ru/ff0c3f76
Tena B XXMAKOCTU UK rase
[MocTynaTensHOe 1 BpaLlaTesbHoe

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

15 CUCTeMbl MaTepUasibHbIX TOYEK. bubnunoteka LIOK
mnynbc cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTBHOE ABMXKEHKE
Pa6oTa 1 MOLLHOCTb CUJbl.

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

17 [MoTeHUManbLHas aHeprus. Bbubnmoteka LLOK



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
HEMNoTeHLUMaNbHbIX 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 XryTa»

KoHTponbHas paboTa rno Teme

«KunHematuka. AJuHammnka. 3aKoHbl
COXPaHeHus B MeXaHnKe»

bnbnmoteka LIOK
https://m.edsoo.ru/ff0c478c

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€e NOMIOXEHUA MOEKYNAPHO-
KWHETNYECKOIN Teopumn. BpoyHOBCKOe
ABvxkeHve. Ondapysns

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

22

23

24

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

Macca monekyn. Konm4yectso
BelllecTBa. locToAHHaa ABoragpo

Tennoeoe paBHoBecye. TemnepaTtypa
1 eé n3mepenve. LLIkana Temneparyp



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
MeHpaeneeBa-KnaneipoHa

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

08 «MccnefoBaHne 3aBUCMMOCTU MEXAY
napameTpamMu COCTOSAHUSA
pa3peXKeHHoro rasa»

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

30 cnoco6bl eé n3meHeHns. Konnyectso Bbubnuoteka LIOK
TennoTbl 1 paboTta. BHYTpeHHsS https://m.edsoo0.ru/ff0c5952
3Heprus 04HOaTOMHOI0 MAea/IbHOro
rasa

bubnunoteka LIOK

31 Biab! Tennonepesan https://m.edsoo.ru/ff0c5c36
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
NpUMeEHEHWe K n3onpoueccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTnMoCTb NPOLLECCOB 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. BTopoii 3aKoH
TEPMOAVHAMUKM

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
TENN03HEPreTUKN
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.edso0.ru/ff0c6a50
TEPMOAMHAMUKN
40 Mapoobpa3oBaHUe 1 KOHA4eHcaLmWS. bubnnoreka LIOK
VicnapeHue n KnneHue https://m.edsoo.ru/ff0c63b6
ABCONIOTHAsA 1 OTHOCUTESIbHAA
41 BIAXKHOCTb BO3AyXa. HacbILLeHHbIV bubnuoreka LIOK
Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctannnyeckue u
42 amopgHble Tena. AHU30TpoONUA Bubnuoteka LIOK
CBOICTB KpuUcTannos. Xngkue https://m.edsoo.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHbIe MaTepuasbl
[MnaBneHne 1 KpUCTann3aLus.
43 Y nenbHas TEI‘II‘I’?)Ta nnaBne:Mﬂ bubnmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumauus
bnbnuoteka LIOK
44 YpaBHeHue Tennosoro banaca https://m.edsoo.ru/ff0c6820
45 AnekTpusaunsa Ten. dNeKTPUYecKni bubnunoteka LIOK

3apsid. [lBa Buaa aNeKTprueckmx

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 31eKTPUYECKNI bubmmoreka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
Hanpsa»éHHOCTb 31eKTpUYeckKoro
48 nong. MpuHUun cynepnosnmm bubnnoreka LIOK
3NEKTPUYECKUX NONei. JInHUN https://m.edsoo.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

annaparta, CTPy/AHOro npuHTepa.
AneKTpocTaTnyeckas 3alimTa.



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

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

57

58

59

60

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

3akoH Oma A1 NONHOM (3aMKHYTO)
3NeKTpuYecKon Lenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 3C UCTOYHMKA TOKA 1
ero BHYTPEHHEr0 CONPOTUBEHNSA»

ANeKTPOHHast NPOBOAUMOCTb TBEP/bIX
MeTannoB. 3aBUCUMOCTb
COMPOTVBNEHUS METANNOB OT
TemnepaTypbl. CBEPXNPOBOAVMOCTb

SNeKTPUYECKMIA TOK B BaKyyMe.
CBOINCTBA 3N1EKTPOHHbIX MYYKOB

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

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7ae0

61

[MonynpoBOAHMKM, X COBCTBEHHAS U

nprvMecHas NPoBoAMMOCTb. CBOICTBA
p—n-nepexoga. lonynpoBoAHNKOBbLIE
npuoopsI

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
AnekTponuns
DNEeKTPUYECKINIA TOK B rasax.

63 CamocTosATe/IbHbIN 1 1 Bubnuoteka LIOK
HecamoCTOATeNbHbIN pa3psg. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AneKTpnyeckme npmubopsbI 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

66 «QneKTpocTaTnKa. MocToAHHbIN 1 Bbubnuoteka LIOK
3NEKTPUYECKNIA TOK. TOKN B https://m.edsoo.ru/ffOc8a8a
pas3fMyHbIX cpegax»

67 Pe3epBHbI YpoK. KOHTpO/IbHas 1 bubnunoteka LIOK
paboTa rno Teme "IneKTpoanMHaMmKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypoK. O606LLatoLLMNiA YPOK 1 bubnunoteka LIOK
no temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLEE KOJIMYECTBO YACOB IO 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 Konrpoannere  TIpaxTuseckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

[MOCTOSAHHbIE MarHUTbI U NX

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
MarHMTHOro Nonsa KatyLKn ¢ 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
NMOCTOAHHOrO MarH1Ta Ha pamky ¢
TOKOM»
[elicTBre MarHUTHOrO Mons Ha

5 LBVKYLLYHOCS 3aPSXKEHHYIO YacTuLy. 1 Bubnmnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
AneKTpoMarHuTHasa UHAYKUmMA. 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

NHAyKLMn dapajges

10

JlabopaTopHas paboTa
«MccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLUMN

VHOYKTUBHOCTb. fABNeHne
caMonHAyKuumn. 34C camoHAYKLMW.
SHeprua MarHUTHOr O NONA KaTyLKu C
TOKOM. O/IeKTPOMarH1MTHOE none

TexHnuYecKue yCTpoicTea 1 nx
NPUMeHEeHMWE: 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. MapmMoHMYecKme
KonebaHus. YpaBHeHue
rapMOHUYECKMX KOnebaHWiA.
MpeBpaLLeHme SHeprum

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

13

JlabopaTopHas paboTa
«/iccnefoBaHme 3aBMCMMOCTU
nepvoga Masblx KonebaHwii rpysa Ha
HUTW OT A/IMHBI HUTW N MacChbl rpy3a»

14

Koneb6atenibHblii 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

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/IEKTPOMAarHUTHbIE
KonebaHms

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

17

MepeMeHHbI TOK. CUHYCOMAANbHbIA
nepemMeHHbI TOK. MOLLHOCTb
NepeMeHHOro Toka. AMNINTYLHOE U
[EVCTBYHOLLIEE 3HAYEHME CU/Tbl TOKA U
HanpsXKeHns

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

18

19

20

TpaHcdopmatop. MpounssoacTBo,
nepesaya n noTpebneHune
3NEKTPUYECKON SHeprum

YCTpOIACTBO 1 NPaKTUYecKoe
NPUMEHEHWE 3NEKTPUYECKONO 3BOHKA,
reHepaTopa NepeMeHHOro Toka,
NNHWIA 3neKTponepeaay

3K0N0rnyeckme puckmn npu
MPON3BOACTBE 3N1EKTPO3HEPTUN.
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XXN3HW

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 bubmmoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHWA. Pa3BuTre CPeacTB
cBA3n. Pagmonokaums
o5 KoHTposnbHas pabota «KonebaHus un Bubnmnoteka LIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHENHOE pacnpocTpaHeHme
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TOouYeuHbI UICTOYHKMK cBeTa. Jlyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue ceeTa. 3aKOHbI
27 0Tppa>Keva cseTa. [locTpoeHune Bubnmoteka LIOK
. https://m.edsoo.ru/ff0cd4e0
N306paXKeHNIA B MI0CKOM 3epKasie
MpenomneHwve cseTa. MNonHoe
28 BHYTPEHHee OTpaxeHue. NpeaenbHbIi Bubnnoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXXeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnmnoteka LLOK
nokasaTesia NpenoMIeHNs CTekna» https://m.edsoo.ru/ff0cd67a
30 JNnH3b1. MocTpoeHme 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 OnTuryeckune NpMGOpPLI N YCTPOCTBA W
yCnoBusa nx 6e30MacHoro NpUMeHeHUs
["paHnubl NPUMEHUMOCTH

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

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmoteka LIOK

https://m.edsoo.ru/ffOcfa42
LANHBI
SHeprus 1 UMNynbC PensaTUBUCTCKON
38 l—IaCTFI)/ILI,bI CBFI3byMaC(E)bI C 3HEepruen n bubnmotexa LIOK
' https://m.edsoo.ru/ff0cfc68
NMMYNbCOM. SHeprus nokos
KoHTposibHas paboTta «OnTuka.
P P o Bubnmnoteka LLOK
39 OcHOBbI cneuyanibHoOn Teopun

OTHOCUTENNIbHOCTN»

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

Bubnmnoteka 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 3I7IHLLITe(V*I)Ha n(*;q()poma(p(gema bubnmoteka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» goTtoadgekra
[JasneHue ceeta. OnbIThl 1. H.
43 NebepneBa. Xnmuyeckoe aencTemne bubnmoteka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTpomncTea u
44 NpaKkTUYecKoe NpYMeHeHue:
(hOoTO3/1EMEHT, 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, bubnuoreka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHaa MoAenb 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 gpyron. Buael cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbI
o bubnmnoteka LLOK
49 [e bponnsa. KopnyckynspHo-

BO/IHOBOW Ayani3m. CrOHTaHHOE 1

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

56

OTKpbITVE PafMoaKTMBHOCTM. OMbITbl

Pesephop/a no onpeaeneHnto coctasa

pagnoaKTUBHOIO N3Ty4YEHNA

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BnnsHve
PafNOaKTUBHOCTU Ha XNMBbIE
OpraHu3mbl

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

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

AnemMeHTapHble YacTuLpbl. OTKPbITHE
no3uTpoHa. MeTofbl HaboLeHUA 1
perncTpaLum aneMeHTapHbIX YacTuL,
Kpyrnbiii cton «®@yHaamMmeHTasbHbIe
B3avMogencTBua. EaNHCTBO
(hr31YecKon KapTUHbI MUpa»

Bup 38é3aHoro Heba. Co3se3aus,
ApKUe 3BE3Abl, MNaHEeTbI, UX BUAMMOE
ABmxeHne. ConHeYyHasa cuctema

ConHue. ConHeyHas aKkTUBHOCTb.
VIcToUYHUK sHeprumn ConHua 1 38é34

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

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

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

Bubnmnoteka 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

57

58

59

3BE3/bl, UX OCHOBHbIE
XapaKTepPUCTUKIN. 3BE3Abl FNaBHOM
nocnegoBaTefibHoCTU. BHYTpeHHee
CTpoeHue 3Bé34. COoBpeMeHHbIe
npeacTaB/IeHNs 0 NPOUCXOXAEHUN U
agontoumm CosnHua 1 3Bé3[

MneuHblili MyTb — Hawwa ManakTuka.
MonoxkeHve n gmxeHne ConHua B
ManakTuke. ManakTukn, YeépHole
[bIpbl B A4pax ranaktmk

BceneHHas. PazberaHue ranaktumk.
Teopua bonbLLOro B3pbIBa.
PennkToBOE N3NyYeHue.
MeTaranaktmka

60

61

62

63

HepeLueHHble NPo6/1eMbl aCTPOHOMMUU

KOHTponbHas paboTa «3NeMeHTbI
aCTPOHOMWUM 1 acTPO(U3NKMN»

O6o6watoLLmin ypoK. Ponb (U3NKN 1
aCTPOHOMUY B 3KOHOMUYECKOM,
TEXHOMOrMYECKOMW, COUMaTbHOMN U
3TNYECKON chepax AesaTenlbHOCTU
yenoBeKa

O6o6watoLLmMin YpoK. Ponb 1 MECTO
(h13MKM 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHe Mupa

64

O6o6uatoLLmin ypok. Ponb
(hr3nyeckom Teopmmn B hopMUPOBaHIN
NpeacTaBeHN 0 PU3NYECKONA
KapTuvHe Mupa




O6o6uaroLmin ypok. Mecto
(hM3NYECKOI KapTWHbI MMpa B 06LLEM

05 pAAY COBPEMEHHbIX eCTECTBEHHO- L
Hay4HbIX NPeLCTaBNeHN 0 NpMpoe

66 Pe3epBHbIin ypoK. MarHuTHoe norse. 1
ANeKTpPOMarHUTHasa UHAYKLMA
Pe3epBHbIil ypoK. OnTunka. OCHOBbI

67 creuyanbHo Teopum 1
OTHOCUTE/NIbHOCTU
Pe3epHblil ypok. KBaHTOBasA hm3nka.

68 3ne|\5|)eHTb|yan:Tp0HOM|/|M n ¢ 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0d1784
acTpou3nKn
OBLWEE KOJIMYECTBO 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
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