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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3nke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUIA K pe3y/nbTaTam
OCBOEHMSI OCHOBHOW 06pa3oBaTe/ibHO MporpaMmbl, npeactaBneHHbIX B ®IOC
COO, a Takke C y4yeToM (pefepasibHOM paboyeit Mporpammbl BOCMIUTAHUSA W
KOHLENUMM npenogasBaHns yyebHoro npeametra «Pusmka» B 06pa3oBaTe/ibHbIX
opraHusaumax Poccuiickoit depnepaunn, peaim3yroLLmX OCHOBHbIE
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpaMmbl MO (JM3MKe HampaB/eHO Ha (OpMMpOBaHUe
eCTECTBEHHO-Hay4YHOW KapTWHbl Mupa obydvarowmxcsd 10-11 KriaccoB npw
00y4yeHun nx gusmke Ha 6a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOIrO
nogxoga. lNMporpamma no (usnke cooTBeTcTBYeT TpebosaHuaM PIrOC COO K
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4yeOHbIMW npeameTaMu. B Held
ONpPeAensatTCA OCHOBHbIE LeNM N3ydeHns (PU3NKM Ha YPOBHE CpefHero o6Lero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (QU3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no u3nKe BKIOYAET:

e MNaHMpyemble pe3y/bTaTbl OCBOEHNSA Kypca (PU3MKM Ha 6a30BOM YPOBHE, B

TOM YmcCrie NpeaMeTHble pe3ynbTaTbl MO rogam 00yyeHus;

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

®du3nKa Kak Hayka O Hambosnee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BK/Iaf, B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM MuUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOO6PA3YHOLLINIA
A/151 eCTECTBEHHO-HAYUHbIX YUYebHbIX NPeAMEeTOB, NOCKO/bKY (DM3MYECKME 3aKOHbI
neXatr B OCHOBE MPOLECCOB W SABMEHWUW, W3YYaeMbIX XUMWER, OUONOrunen,
(hm3nyeckoin reorpaduein M acTpoHOMME. VIcnonb3oBaHWME WU aKTUMBHOE
NpUMeHeHNe  (M3NYECKUX  3HAHWIA  OMpefenseT  Xapaktep W pasBUTKME
pa3Hoobpa3HbIX TEXHONOIMn B Cepe 3JHEepreTUKKM, TPAHCNOPTa, OCBOEHWS
KOCMOCa, MOJTlyYeHMs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaAMW W LPYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKfag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4HOW KapTWHbl MUpa 06y4varowmnXcs, B (HOPMUPOBAHNE YMEHWUIA MPUMEHSTH
Hay4HbI METOZ NO3HAHWSA NPV BbINOHEHUN UMW YUYeBHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (hM3MKM [ns YPOBHA CpeAaHero o6Liero obpa3oBaHMA
MONMOXKEeH psA WAeiR, KOTopble MOXHO paccmaTpuBaTb Kak MPUHLMMLI ero
MOCTPOEHUS.



Hoes yenocmmocmu. B COOTBETCTBUM C HeWl KypC SBMAETCA JIOrMYECKU
3aBEPLUEHHbLIM, OH COAEPXUT MaTepuan U3 BCeX Pas3fenoB PU3NKK, BKIKOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
00beAVHEH BOKPYr (wm3nyecknx Teopuit. Befywym B Kypce sBnseTcs
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. E€ peannzaums npeanonaraeT UCMob30BaHUe
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
m3nkn Cc pasBuTMem 00WEeCTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMIOrMYECKUMU NPob1emMamu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (QU3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoess skonoeusayuu pPeann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB
CoAepXXaHus, MNOCBALWEHHBbIX 3KOMIOrMYEeCKMM  Mpo6/sieMaM  COBPEMEHHOCTMH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paLnoHaIbHOro NPUPOA0N0IL30BAHNSA M 3KOI0rMYeCcKo 6e30MacHOCTM.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (hM3MKM Ha YPOBHE CpeaHero obuiero
06pas3oBaHNa ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHue NPeACTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (JU3MYECKOI TeopuK, ponn (iyHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMMNOB B  COBPEMEHHbIX MPEACTaB/EHUAX O  MNPUPOAe,  rpaHuuax
MPYMEHNUMOCTN TEOPWUA, A9 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CunCTeMHO-[esATeNbHOCTHbIN NMOAX04 B Kypce (MUKW peannsyeTcs npexne
BCEro 3a CYeT opraHu3aumm 3KCNepuMeHTa/IbHON AeATeNbHOCT 00y4vatoLMXCs.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/Ib30BAHME CUCTEMbI
()pOHTa/IbHbIX KPaTKOBPEMEHHbIX 3KCMEPMMEHTOB W /1ab0paTOPHbIX Pabor,
KOTOpble B MporpaMme no (u3snke o6beAnHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NpakTU4eckmx paboT. BblgeneHve B yKazaHHOM MepeyHe f1abopaTtopHbIX paborT,
MPOBOAMMbBIX AN KOHTPONS W OLEHKW, OCYLLECTB/ISETCA Yy4aCTHMKaMU
06pa3oBaTe/IbHOro npouecca MCXoAs M3  OCOBGEeHHOCTe MNaHWpPOBaHUSA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE WM3MEPEHMUs, WUCCNeA0BaHuS
3aBUCMMOCTEN (PU3NYECKMX BENYMH W TMOCTAHOBKY OMbITOB MO MNPOBEPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YLEeNseTcd PeLeHV0 PacyeTHbIX U KavyeCTBEHHbIX
3aga4. [Mpyn 3TOM N8 pacyeTHbIX 3afa4y NPUOPUTETOM SABMAKOTCA 3a4ayun C ABHO
3afjaHHON PU3NYECKO MOAENbHO, NMO3BONAIOLLME NPUMEHATb U3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus u3
pasHbIX pasgenos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMSAKOTCA 3a4aHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWU3HKN, Tpebytolime BblGopa (U3NYECKON MOAEeN ANd CUTyauun MpakTUKO-
OPWEHTMPOBAHHOIO 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 (PUM3VKM WK B YCNOBUAX WHTErPUPOBAHHOIO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [ BbIMOIHEHUS YKa3aHHbIX B
nporpamme mno m3nkKe y4eHNYeCKnX npakTuyecKnx paboTt u AeMOHCTpaLMOHHOE
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHWA  MU3yYaeMbIX  SBMEHWA W MNPOLLECCOB,  SMMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUECKMX KOMMJEKTOB M 06ecreyvnBaeTcs B pacyerte
OHOro KOMM/eKTa Ha [ABYyX obydvarowmxcd. TemaTnyecKme KOMMIEKTbI
nabopatopHoro 06o0pyaoBaHWUA [OO/HKHbI OblTb MOCTPOEHbI HAa 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 CTPEMJIEHUA O0OYyYaloLWMXCA K Hay4yHOMY
M3YYEHUIO MPUPOAbLI, PasBUTUE UX WHTENNEKTYa/lbHbIX WU TBOPYECKMX
CMOCOGHOCTEN;

e pasBuUTME MpPeLCTaB/IEHNIA O HAyYHOM METOAe NMO3HaHMS U POPMUpPOBaHME
MCCnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SAB/IEHUSM;

o (hOpMMPOBaAHME HAYYHOrO0 MMWPOBO33PEHMS KakK pe3ynbTata W3y4veHus
OCHOB CTPOEHMSA MaTepun N DyHAAMEHTa/IbHbIX 3aKOHOB (PU3VKMK;

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 TEXHONOT WA,

[locTXeHne 3TUX Leneil 06ecneyvnBaeTca pelleHnemM Cneayrowmx 3ajay B

npoLiecce NU3y4eHns Kypca (r3nKM Ha ypoBHe cpefiHero obLiero obpasoBaHus:



e npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (IM3MYECKUX
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 CMOCOO0B peLleHnst pPas3/IMYHbIX 33fady C SBHO 3aaHHOW
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX CaMOCTOATE/IbHOE
co3faHune (hr3nYecKor Moaenu, afeKBaTHOM YCNOBMSAM 3aauu;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUSA TEXHUYECKUX
YCTPOWCTB N TEXHO/IOMMYECKMX MPOLLECCOB, UX BIUAHMSA HA OKPY>KAKOLLYHO
Cpedy,

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

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

Ha wn3syyeHve u3nkmn (6a30BbIi YPOBEHb) Ha YPOBHE CpeaHero o6LLero
o6bpasoBaHua oteoauTcs 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 Knacce — 68 yacoB (2 Yaca B Hefle/Nto).

MpegnaraemMblit B nporpamme Mo (OU3MKe MNepeveHb 1abopaTopHbIX U
MPaKTUYECKMX paboT ABMSETCA PEKOMEHAOBaHHbIM, YYWUTe/b [AenaeT Bbloop
npoBefeHNs NabopaTopHbIX pPaboT W OMbITOB C YYETOM WHAMBUAYaSIbHbIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®du3nka — Hayka 0 npupoge. HayyHble METOAbl MO3HAHWUS OKPY>KAHOLLEro
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.
dun3nYecKne 3akoHbl U Teopnn. rpaHI/ILLbI NMPUMEHNMOCTI (1)Vl3l/|‘-IeCKI/IX 3dKOHOB.
[MpunHUMN COOTBETCTBUS.

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

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [fBukeHne. OTHOCUTENbHOCTb MEXaHWYeCKOro ABVKEHWS.
CucTema otcyeTta. 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 MPSAMOSIMHEAHOe [ABWXKeHMWe. [padumku
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPeHusi, NyTU U MNepeMeLleHuns
mMaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 NageHus.

KpuBonuHeinHoe  aBwvKeHue.  [BWKeHWe  MaTepuasibHOW  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 MNPUMEHEHWE: CNUAOMETP,
ABWKEHWE CHapA0B, LIEMHbIE Y PEMEHHbIE 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 ABMKeHWA Tena, OGPOLIEHHOrO MOA YrfIOM K TFOPU3OHTY U
FOPU30HTa/BHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHre CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXKEHUS C Lie/Ibl0 ONpefenieHns 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.

3yyeHure aBvXKeHNs Tena, 6poLLeHHOro ropn3oHTasILHO.

Tema 2. /lunamuka

MpuHUMN  OTHOCUTenbHOCTM  [anunes.  [lepBblii  3akKOH  HblOTOHa.
VHepumanbHble CUCTEMbI OTCYETA.

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, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cua TPeHUs NMoKosA. KosppuumneHT TpeHus.
Cwnna conpoTUBIEHUS NPW ABUXKEHUW TeNa B XXMAKOCTU UK rase.

MocTynartenbHOe 1 BpallaTesibHoe ABVKeHNe abCoMTHO TBEPLOrO Tena.

MOMEHT cuibl OTHOCUTENIbHO OCK BpalleHuda. [1nedyo cunbl. Ycnosusa
paBHOBECUS TBEPAOro Tena.

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

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoii 3aKoH HbOTOHa.

N3mepeHne cun.

CnoxxeHwue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HeBecomocTb. Bec Tena npn yCKOPeHHOM NOABEME U NafeHNMN.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

Ycnosusa paBHOBeCUS TBEPLOro Tena. Buabl paBHOBeCKS.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHve 3aBMCMMOCTU CU YMPYroCTU, BO3HUKAKOLWMX B MPY>XUHE U
pe3nHOBOM 06pasLie, OT 1X AehopMaunn.

VccnenoBaHve yCMoBWIA  paBHOBECUSi TBEPAOro Tefa, WMEKLWero ocb
BpaLLleHus.

Tema 3. 3axonwt COXpanenus 6 mexanuke

VMnynbC MaTepuasibHOM TOUKWM (Tena), CUCTEMbl MaTepuaibHbIX TOYEK.
Mnynbc cunbl M U3MEHEHME WMMNY/NbCa Tefa. 3aKOH COXpaHeHUa UMIy/bCa.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuyeckas 3Heprusi martepuanbHOM TO4YKW. Teopema 06 W3MEHEHUM
KWHETMYECKOWN 3HEeprum.

MoTeHUmanbHasa 3Heprus. MoTeHUmanbHasa 3Heprus ynpyro
AeOpMUPOBaHHOM  NPYXWHbI.  [loTeHUManbHas  3Heprus  Tena  B6AM3K
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble WU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMANIbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3HEPrun CUCTEMbI Tel.
3aKOH COXpaHeHUs MeXaHNUYeCKON 3HepPruu.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONep,
MPY>XXUHHBIA MUCTONET, ABUXEHME 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.

WccnegosaHne CBA3M paboTbl CU/bl C U3MEHEHVMEM MEXaHUUYECKOW 3Heprum
Tena Ha NpuUMepe pacTAXKeHUA Pe3NHOBOI0 XryTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKO TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. [Auddysna. Xapakrtep [ABVMXKEHUA U
B3aMMO/MENCTBMS YacTuL, BewjecTBa. Mogenu CTPOeHMst ra30B, >XUAKOCTEW U
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogesnein. Macca v
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

TennoBoe paBHOBecue. TemnepaTypa 1 ee n3mepeHue. LLikana Temneparyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEKYNSApHO-
KWHETMYECKON Teopun unpeanbHOro rasa. A6CONIOTHas 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 YCTPOWCTBA W NPaKTUYECKOe MPUMEHEHWE: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

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

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMO/EKY/SPHOro
B3aMMO/ENCTBUS.

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

OnbITbl, WTKOCTPUPYIOLLME YpaBHEHME COCTOSHUA WAealbHOro  rasa,
M30MpoLecchbl.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

OnpefeneHne mMaccCbl BO3fyxa B K/aCCHON KOMHaTe Ha OCHOBE M3MEepPeHWi
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3fAyXa B HEIA.

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucTeMa. BHYTPeHHSAS 3Heprus TepMoAMHaMUYECKOWA
CUCTEMbI 1 Cnocobbl eé n3MeHeHns. KonnyecTso TensioTel U paboTa. BHYTpeHH:S
3Heprns  OAHOATOMHOrO  MaeasbHOro  rasa.  Buabl  Tennonepegauu:
Ten/IoNpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHe. Y aeNbHas TernN0eMKOCTb BeLLecTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHaTe 06 aamabaTHOM npouecce. [lepBblid  3aKOH TepMOAMHAMUKW,
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3ornpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
Mpeobpa3oBaHNs 3HEPrMM B TeMOBbIX MalumHax. KoaguumeHT Mone3Horo
[EACTBMA TennoBO MalUMHbl. Linkn KapHo M ero Kosh(UUMEHT MOME3HOro
AEeNCTBUA. IKOOrMYecKme Npobnembl TENNO3HEPTETUKMN,



TexHUYeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEr0 CropaHus, ObITOBOW XONOANTbHUK, KOHAULMOHED.

Jlemoncmpayuu

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

13meHeHMe BHYTpeHHe aHeprum (TeMneparypbl) Tena npu Tensonepesade.

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

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, PeakTUBHOIo
ABuraresns.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

3mepeHune yaenbHoM TenI0eMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

Teepaoe Teno. Kpuctannmueckue n amopHble Tena. AHM30TPONUSA CBOWCTB
Kpuctannos. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe Teni0Boro 6anaHca.

TexHMYecKne YCTPOCTBA W MpPaKTUYeCKoe MPUMEHEHME: TUTPOMETP U
MCUXPOMETP, KaIOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHnW.

Cnocobbl n3mMepeHns BNaXKHOCTH.

HabnofeHne HarpeBaHus 1 NaBneHns KPUCTaNIMYeCKOro BeLLecTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

I3mepeHne 0THOCMTENbHON BNaXKHOCTW BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
dnekTpmzauma Ten. nekTpuueckuii 3apag. [sa Buaa 3neKTPUHECKMX
3apsaoB. poBOAHVKK, AMANEKTPUKM M MOAYNPOBOAHUKN. 3aKOH COXPaHEHWS
INEKTPUYECKOTI O 3apsaa.
B3avmogelicTBue 3apsaaoB. 3akoH KynoHa. ToUYeUHbIii 3NeKTPUYECKIiA 3aps.
AnekTpuyeckoe none. HanpsHKEHHOCTb  anekTpuyeckoro nons.  MpuHumn



Cynepnos3vuum 3NeKTPUYECKUX Nonei. JIMHAM HanpsXKEHHOCTU 3MEKTPUYECKOrO
nons.

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

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

TexHuyeckmne YCTPOMCTBA M NPaKTUYECKOE MPUMEHEHME: 3N1EKTPOCKOM,
3NIEKTPOMETP, 3MeKTpocTaThyeckast 3aliuTa, 3a3em/eHue  3/1eKTponproopos,
KOHAEHCcaTop, KONUpoBasbHbIM annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOCTBO M NPUHLMN AEACTBUSA 3M1IEKTPOMETPA.

B3avMogelicTBMe HasNeKTPMU30BaHHbIX TeS.

SNeKTPUYECKOe Nose 3apsHKEHHbIX Tel.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTATUUECKOM MONE.

3aBMCMMOCTb  3MEKTPOEMKOCTM MJIOCKOFO  KOHAEHcaTopa OT  njowaau
MNACTVH, PaCCTOAHUA MEXAY HUMMW U AN3NIEKTPUYECKOV NPOHNLLAEMOCTH.

SHeprus 3apsHKEHHOro KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

I3MepeHe 3N1eKTPOEMKOCTY KOHAEHcaTopa.

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

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

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNeKTPUYECKoe COMPOTUBAEHME. YAeNbHOe COMPOTMB/IEHNE BELLECTBA.
MocnepoBaTenbHOE, NapansiefibHoe, CMEeLLIaHHOEe COeaNHEHVE MPOBOAHMKOB.

PaboTa anekTpuyeckoro Toka. 3akoH [bkoyns—SleHua. MOLWHOCTb
3NEKTPUYECKOr0 TOKa.

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

JNeKTPOHHAst  MPOBOAMMOCTb  TBEPAbIX  METa//iIoB.  3aBUCUMOCTb
CONPOTMB/EHNS METANNOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

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

MonynpoBogHWknM.  CoGCTBEHHass M MNPUMeCHas  MPOBOAMMOCTb
nonynpoBogHnKoB. CBOMCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMBOPLI.

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



AneKTpnyeckmin TOK B rasax. CamoOCTOATENbHbIA U HECAMOCTOSTE/IbHbIN
paspaa. MonHua. Inasma.

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEePMUCTOPbI 1 (DOTOPE3NCTOPDI, NOMYNPOBOLHNKOBLIN ANOL, Ta/lbBaHMKa.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

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

CMellaHHoe CcoeanHeHMe NPOBOAHMKOB.

MpsAmMoe WM3MepeHWe 3MeKTPOABVKYLLE 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.

Yuenuueckuii sxcnepumenm, 1abopamoptsle pabomaol

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPOABMXKYLLEA CUMbl UCTOYHMKA TOKA W ero BHYTPEHHero
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nkn 6a30Boro ypoBHs B 10 Kfacce OCYLLECTBNAETCA C
YUYETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3E C KypcaMu MaTeMaTuKW,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Meoicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENNPOBaHNE, MOAENb, N3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHad  (PYHKUMS,
napabona, runepbona, Ux rpanKn U CBOMCTBA, TPUTOHOMETPUYECKME PYHKLUN:
CWHYC, KOCMHYC, TaHTeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXECTBO,
BEKTOPbI N MX MPOEKLMN Ha OCY KOOPAMHAT, C/IOXEHWE BEKTOPOB.

Buonoeus: MmexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XXMBbIX OpPraHnM3MoB (BUAbl Tensonepedayn, TeNI0BOe PaBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumusi: BUCKPETHOE CTPOEHME BELLECTBA, CTPOEHMEe aTOMOB U MOJIEKY/1, MOJlb
BeLLecTBa, MONApPHas Macca, TernsioBble CBOMCTBa TBEPALIX TeS, XUAKOCTE U



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

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

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MEXaHWU3MOB,
YUYET TPEHMSt B TeEXHMKe, MOALIMMHUKWA, WCMOMb30BaHME 3aKOHA COXPaHEHWs
MUMNynbCa B TeXHUKe (pakeTa, BOJOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHus, NapoBasi TypOMHa, ObITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHOMOMN
MoMy4YeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNE HaHOMAaTepuarnos, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE bHbIE MPMBOPbI, FafbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

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

Cvina Amnepa, ee MOy b U Hanpas/ieHMe.

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

fABneHVe 3NeKTPOMarHUTHON MHAYKUMKW. T1OTOK BeEKTOpa MarHWTHOW
NHOYKUMW.  DNEeKTPOABMXKYLLAA Ccuna WMHAYKUMW. 3aKOH  3/1IEKTPOMAarHUTHOM
NHAYKUMN 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 Nonsa KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe nosne.

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



Llemoncmpayuu

OnbIT JpcTea.

OTK/NOHEHWEe 3/IEKTPOHHOTO My4Ka 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 3M1EKTPOABMXKYLLEN CU/bl UHAYKUUN OT CKOPOCTU U3MEHEHMS
MarHMTHOro NOTOKa.

#BneHne caMOMHAYKLUMN.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUS U BOJITHBI

Tema 1. Mexanuueckue u dJIeKmpomazcHumHsle Ko1iebanusn

KonebatenoHas  cuctema. CBOOOAHbIE ~ MeXaHM4YeCKMe  KonebaHus.
[FapMoOHMYecKme KonebaHmsi. MMepuod, 4YacToTa, amnauTyda u asa KonebaHwui,
MPY>XXUHHBIA MasTHUK. MaTeMaTUYeCKUil MasiTHUK. YpaBHEHME FapMOHUYECKNX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

KonebaTenbHblii KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasbHOM KonebaTeNbHOM KOHType. AHaIONUs MeXay MexXaHUYeCKUmMu W
3N1EKTPOMArHMTHbIMKU  KonebaHuamn. dopmyna ToMcOHa. 3akOH COXpaHeHus
3Heprum 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 ToKa. AMMNIMTYAHOE W [eNCTBYIOLee 3HayeHVMe CWUbl TOKa U
HanpsH>KeHs.

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

TexHMYecKre YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHWNE: 3M1eKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUK 3/1eKTponepeaay.

Jlemoncmpayuu

WccnegoBaHve napameTpoB KosebaTenbHOM CUCTeMbl (MPYXXUHHBIA UK
MaTemMaTU4ecKnin MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWiA.

HabntogeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

Ocuymnnorpammbl (3aBUCMMOCTU CU/bI TOKa N HaMps>KeHWs OT BPeMeHn) s
3/1IEKTPOMArHUTHbIX KonebaHui.

Pe3oHaHC npu nocnefoBaTe/lbHOM  COEAVMHEHUUM Pe3NCTopa, KaTyLUKu
WHAYKTUBHOCTU N KOHZEHcaTopa.

Mogenb NMMHWUK aneKTponepesaydn.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

VccnenoBaHve 3aBUCMMOCTU Mepuoga MasibiX KofebaHuid rpysa Ha HUTK OT
AJIVMHBI HUTK 1 MaccChbl rpy3a.

VccnepoBaHve  MepemMeHHOro Toka B UenW W3 MoCnefoBarte/lbHO
COEefIMHEHHbIX KOHEHCaTopa, KaTyLUKN 1 pe3ncTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

MexaHn4ecKe BOJHbI, YC/OBUS pacnpocTpaHeHus. [Mepuogd. CKopoCTb
pacnpocTpaHeHnss W AfvHa BOMHbI. [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 anekTpomarH1MTHoi BonHe. CBolicTBa
3/IEKTPOMAarHUTHbIX BOJSIH: OTPaXKeHWe, NpesioMieHne, nonspusaums, augppakums,
nHTepepeHUms. CKOPOCTb 3MEKTPOMArHUTHbLIX BOJTH.

LLIkana aneKTpoMarHUTHbIX BOJH. pMMeHeHNe 31eKTPOMarHUTHbLIX BOJH 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,
pagvonpPUEMHIK, TeNEBU30P, aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pasoBaHuie 1 pacnpocTpaHeHve NonepeYHbIX U NPOAObHBIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M FPOMKOCTM 3BYKa M BbICOTbl TOHa C amninTyfgon W
4acTOTOM KonebaHW.



WccnegoBaHve  CBOWMCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
npenomneHve, NoAspusauns, Anppakuus, UHTepdepeHLms.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [pAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
0[HOpPOAHOI cpefe. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBETA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA ceeTa. MoCcTpoeHne n306paXkeHNin B
M/10CKOM 3epKase.

MpenomneHne ceeTa. 3aKOHbI MPeIoMIeHNs cBeTa. ABGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHuwe. [pefenbHbIA Yron MOAHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CnoxXHbIin coctas 6enoro ceeta. LigeT.

Cobuparowime ©n paccevBarolime fMH3bl.  TOHKas JfiMH3a. POKYyCHoe
paccTosiHMe WM OMTUYECKas Cuna TOHKOW NMH3bIL. [1OCTpOeHUe M300paXKeHWn B
cobuparomx 1 paccemsaronx nmH3ax. Popmyna TOHKOW NIMH3bI. 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(A3HbIX KOrePeHTHbIX MCTOYHWKOB.

Ondpakyms ceeta. AudpakumoHHas pelleTka. Ycnosue HabnoaeHus
rNaBHbIX ~MakCMMyMOB MpW  MafeHWM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANPaKUNOHHYHO PELLIETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKoe MpPUMEHEHME: O4YKW, Jyna,
(hoToanmnapar, MPOEKUMOHHbIA annapaT, MWKPOCKOMN, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHAsA peLleTKa, NoNspons.

Jlemoncmpayuu

MpAMONIMHEAHOE pacnpoCTpaHeHWe, OTPaXKeHWe W MNpenoMieHne CcBeTa.
OnTryeckune NpubopsbI.

MonHoe BHYTPeHHee oTpaXkeHWe. Mofenb CBeTOBOAA.

VccnepnoBaHve CBOMCTB M3006paXKeHWA B IMH3aX.

Mogenn MMKpocKona, Teneckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHve gndpakumm ceeta.

HabnogeHve aucnepcum ceeta.

Mony4yeHne crekTpa ¢ MoOMOLLLH NMPU3MBbI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANGPaKLMOHHON PeLLETKN.

HabnofeHne nonsprsanmmn ceeta.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol



13mepeHune nokasartens npesioMneHns CTekna.
VccnefoBaHvie CBOMCTB M306paXKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

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

CBs3b MaCCbl C 3Heprveii 1 UMNYNbCOM PENSTUBUCTCKON YacTuLbl. DHePrus
MOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

®0oTOHbI. PopmMyna NnaHKa CBA3N 3HEPrnmM POTOHA C ero YacToTON. SHeprus
N UMMY/bC (POTOHA.

OTKpbITNE N uccnegoBaHue potoadpekTa. OnbiThl A. . CToneToBa. 3aKOoHbI
(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 paccesHMO d -4acTull.
MnaHeTapHasd Mogenb aTtoma. [loctynatbl Bopa. W3nydeHue u nornoLleHue
(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.



Llemoncmpayuu

Mogesnb onbiTa Pesepdgopaa.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3/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 u3ny4veHms. CeolicTBa anbha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pafmMoakTUBHOCTY Ha »MBble OpraHu3mbl.

OTKpbITME MPOTOHa M HEMTpoHa. HyknoHHas mogens 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 3HEPreTUKN. JKOTOTUYECKME aCMeKTbI ALEPHON 3HEPTeTUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHNA Y perncTpaummy a/ieMeHTapHbIX YacTuLl,

dyHAamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM KapTUHbI MUpa.

TexHMYecKre YCTPOCTBA 1 MPaKTUYECKOe MPUMEHeHMe: LO3NMETP, Kamepa
BunbCcoHa, AepHbIin peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CYeTUMK NOHU3NPYIOLLMX YacTuL,

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

WccnenoBaHme TpekoB YacTuL, (Mo roToBbIM (DOTOrpaumsam).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pa3BuUTUA acCTpoOHOMUN. NprUKnNagHoe U MUPOBO33PEHYECKOE 3HAUYEHNE
aCTPOHOMUWN.

Bug 3Bé3gHoro Heba. Cos3Be3fausi, sipKue 3BE€3Abl, NMaHeTbl, UX BUAMMOE
[B/KEHNeE.

ConHevHasa cuctema.

CosnHue. ConHeyHass aKTMBHOCTb. WCTOYHWMK 3Heprum CofHUA W 3BE34.
3Be3Mbl, UX OCHOBHble XapaKTEPUCTUKK. [uarpamma «CreKkTpasibHbliA Knacc —
CBETUMOCTb». 3BE3/bl rN1aBHOW MNocnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NA 3Be3[ [/1aBHON MOCnefoBaTe/IbHOCTU. BHYTpeHHee CTpoeHue



3e34. CoBpeMeHHble MpPeLCTaBEHNA O MPOUCXOXAEHUN U 3BontouMmM ConHua u
3B€3[. JTarbl XXMU3HW 3BE3[,.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
anakTuke. TUNbl rafakTuk. Pagmoranaktmky U Keasapbl. YepHble Ablpbl B Sapax
ranakTuk.

BceneHHas. PaclumpeHne BceneHHoi. 3akoH Xab6/1a. Pa3beraHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PENMKTOBOE N3yYeHMe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepeLueHHble Npo6siemMbl aCTPOHOMUMN.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpeaeneHns NoNoXKeHNs HEOGECHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHble c03Be341a CeBepHOro nonyLapus n Spkue 3sesabl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMa/IbHOM N 3TUYECKOW cihepax AesTeNlbHOCTU YesloBeKa, posib M MeCcTo (hM3NKM
N aCTPOHOMMUM B COBPEMEHHOM HAYUYHOI KapTUHE MUPa, PO/b PU3NYECKON TEOPUU
B (hOpMMPOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
(hM3MYECKON KapTWHbI MUpa B 06LLEM PsAY COBPEMEHHbIX eCTECTBEHHO-HayUHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MexknpeaMeTHbIe CBA3H

M3yyeHne Kypca (om3nKn 6a30BOro ypoBHs B 11 Kfacce OCyLLEeCTBAETCA C
YUYETOM COofepXKaTeslbHbIX MEeXMNpPeaMETHbIX CBA3EM C Kypcamy MaTeMaTUKW,
61oIornn, XMMnK, recrpatnumn 1 TeEXHOIOrnN.

Mescnpeomemnvie nonsmusi, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (DakT, runoTesa, (hM3nMYeckas Be/IMYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, NU3MEPEHNUE.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(PYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M MX MPOEKUUN HA OCU KOOPAWMHAT, CMOXEeHWe BEeKTOPOB,
MPOU3BOAHbIE 3N1EMEHTaPHBLIX (YHKLUWA, NPU3HaKKW MNoA06US TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX uryp n oobLema Ter.

Buonocusn: 3NeKTPUYECKME SABMEHUA B XXMBOW NpUpoae, KosebaTtesibHble
ABWXEHNS B XXMBOI NpUpo/e, ONTUYECKME SIBMIEHMS B XXMBOI Npupoae, AencTBue
pajuaLmmn Ha XX1Bble OpraHn3mbl.

Xumusi: CTPOEHUE aTOMOB U MOJIEKY/, KPUCTA//IMYECKAA CTPYKTYpa TBEPAbIX
TeN, MexXaHu3Mbl 06pa3oBaHMsi KPUCT/UIMYECKOW PELUETKM, CMeKTpasibHbIi
aHanns.



Teoepachus:  MarHUTHble nontoca 3eMnn, 3aIeXM  MarHUTHbIX — PYya,
(hoTOCHEMKA 3€MHOM NMOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonocusi:  NNHWAW  3MIEKTPONepesay, TreHepaTtop MNepemMeHHOro TOKa,
aNleKTpoABUraTenb, MHAYKUMOHHaA Meyb, pajap, PagvornpueéMHUK, Tenesu3op,
aHTeHHa, TenedoH, CBY-neub, NPOEKUMOHHbLINA arnnapart, BOIOKOHHAs ONTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoeHue y4yebHOro npeameta «®du3nKa» Ha YPOBHe CpefHero oo6uiero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTVKEHWE CNefyoLmX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4eOHOro npeameta «PU3nKa» AOMKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOBGHOCTb 06y4YaloLLMXCA PYKOBOACTBOBATbLCH
COpMUPOBAHHON BHYTPEHHEN MO3ULMEN JIMYHOCTM, CUCTEMON LEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LLecTBa, paclUMpPeHnEe >XMU3HEHHOMO
OMbITa U ONbITa AEATENBHOCT B MPOLECCE peann3aln OCHOBHbIX HamnpaB/ieHWi
BOCMUTATENbHON AeSTeNIbHOCTK, B TOM YNC/E B YaCTu:

1) rpamaaHCKOro BOCIIMTAHMS

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3ULMK 06Yy4YatoLLErocst Kak akTMBHOMO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 00LLECTBa;

NPUHATME  TPAAMUMOHHBLIX  OOLLEYEeNIOBEYECKMX  TYMaHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

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

YMEHME B3aMMO/eNCcTBOBaTb C COLMaIbHbIMU MHCTUTYTaMK B COOTBETCTBUN C
NX QYHKUMSMMN N HA3HAYEHWEM;

FOTOBHOCTb K N'YMaHMUTapHOW 1 BOJIOHTEPCKON AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpakKaaHCKoM NAEHTUYHOCTN,
naTpuoTU3Ma;

LIEHHOCTHOE OTHOLLEHNE K TOCYAapCTBEHHbIM CUMBOMAM, AOCTVKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IM3NKN N TEXHUKM;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

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 BKNaga B MOCTPOEHME YCTOMUMBOrO ByayLLEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

3CTETUYECKOE OTHOLLEHWE K MUPY, BK/KOYas 3CTETUKY HayYHOro TBOPYeCTBa,
NpUCyLLEero (oM3nM4eckom Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

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

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMi0 1 caMo0bpa3oBaHMO B 06/1aCTH
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJIOrH4eCKOr0 BOCIIUTAHMS

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

MNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefie Ha OCHOBE
3HaHWA LieNeil yCTONYMBOrO Pa3BUTUA Ye/I0BeYEeCTBa;

pacluvpeHve onbiTa [eATe/IbHOCTM 3KOJIOTMYECKO HarpaB/ieHHOCTU Ha
OCHOBE VMEIOLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble JjoruyecKkue AeMCcTBUSA:
CaMOCTOATE/IbHO  JOPMY/NIMpPOBaTb M aKTyaiM3vMpoBaTb  Npobnemy,
paccmarpusaTtb € BCECTOPOHHE;
onpefenaTb Uenn AedaTeNbHOCTW, 3adaBaTb MapameTpbl M KpUTEPUU KX
AOCTUDKEHUS,
BbIAB/ISATb  3aKOHOMEPHOCTM X MNPOTMBOPEYnss B  pacCMaTpMBaEMbIX
(PM3NYECKNX ABMEHUSX;
pa3pabartbiBaTb MaH PeLleHns npob6/eMbl C YYETOM aHa/M3a UMeRLLMXCS
mMaTepuanbHbIX N HeMaTepuasibHbIX PeCYPCOB;
BHOCUTb KOPPEKTUBbLI B AIEATENIHOCTb, OLIEHMBATb COOTBETCTBUE Pe3y/bTaToB
LIeNsiM, OLeHMBAaTbL PUCKM NOCNEACTBUI AeATENIbHOCTH;
KOOPAUHMPOBaTbL U BbIMNOMHATL  paboTy B YC/IOBUAX  PeasibHOro,
BUPTYa/IbHOro 1 KOMOMHMPOBAHHOI O B3aMMO/ENCTBUS;
pasBMBaTb KPeaTMBHOE MbILL/IEHNE MPY PELLEHNN XXU3HEHHbIX NPO6IEM.
ba3oBble nuccienoBare/ibCKue A1eiiCTBUS:
BMafleTb Hay4yHOW TEPMWUHOMOTUEN, K/HOYEBBLIMU MOHATUAMU U METOAAMM
(h13nYeCKoin HayKu;



BNafeTb HaBblKaMy y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCT (PU3NKKN, CNOCOOHOCTLIO M TOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MeTO/I0B MO3HaHUS;

BNageTb BUAaMW AeATENbHOCTU MO MOMYYEeHW0 HOBOrO 3HaHWUS, €ero
NHTeprpeTauMn, npeobpasoBaHNIO W MPUMEHEHUIO B Pa3/IMUHbIX Y4eOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNISITb  MPUYUHHO-CNIEACTBEHHbIE CBA3WM W aKTyaln3upoBaTb 3afaqy,
BblABUraTb FUMNOTeE3y €€ peLleHUsi, HaXoAWUTb aprymeHTbl [ANs [0Kas3aTe/bCTBa
CBOMX YTBEPX/AEHWUIA, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLIEHNS;

aHa/M3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauvM B 006pa3oBaTe/lbHOM
AeATeNbHOCTI, B TOM YuC/e NpU U3yYeHUN PU3NKNK;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHbIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWUA MO0 (M3MKe B MpPaKTUYeCKytd 0061acTb
XN3HeJesATeIbHOCTH;

YMETb UHTErPMPOBaTh 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpednaraTb OpUrnMHasIbHble MOAX0Ab! U PeLLEHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKaloLLMe a/lbTepPHATUBHbIE PeLLeHNs.
Pabora c nndopmanueii:

BNafeTb HaBblKaMW MOMYYEHUSI MHGOPMALMKA (PU3NUECKOTO COAEPXKaHUS U3
MCTOYHMKOB pPasHbIX TWMNOB, CaMOCTOSATE/NIbHO OCYLUECTBASATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCMoNb3oBaTb  CPeAcTBa  MHMOPMALMOHHBIX U KOMMYHUKALMOHHBIX
TEXHOJIOTNIA B PELLUEHUN KOTHUTUBHBIX, KOMMYHUKATUBHbIX M OPraHn3aumoHHbIX
3afja4 C Co6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHUKM 6e30rmacHOCTH,
FUTVEHbl,  PECYPCOCOEPEXEHNs, MPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NHHOPMaLMOHHOM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWsi B Pas3/IM4YHbIX opMaTtax C
YYETOM Ha3HayeHus MHHopPMaLUN 1 LeNIeBOM ayaUTOPUN, BbIGMpPas onTUMabHYIO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYLLECTB/IATL 06LLEHNE HA YPOKax (PU3NKN 1 BO BHEYPOUYHOW AeATENbHOCTY;
pacno3HaBaTb  MNPeAnoCbIIKN  KOHDAMKTHBIX — CUTyauuii 1M cMmsiryatb
KOH(NKTbI;



Pa3BEPHYTO W JIOFTMYHO M3MaraTb CBOK) TOYKY 3PEHMSI C WCMO/b30BaHNEM
A3bIKOBbIX CPEfCTB;

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX [EACTBUMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAO0ro Y/ieHa KOMINEKTMBA,

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,
pacrnpefendTb PO/ C YYETOM MHEHWUA YYaCTHUKOB, 0OCY)XAaTb pe3y/nbTarthl
COBMECTHO paboThbl;

OLeHMBaTb Ka4yeCTBO CBOEro BK/afa W KaXKAOro y4yacTHMKa KOMaHAabl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULMUMA  HOBMW3HBI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLUECTBNATb MO3MTMBHOE CTpaTermyeckoe MOBefdeHNe B  Pas3/INYHbIX
CUTYaLMsX, MPOSBAATL TBOPYECTBO U BOOBPaXKEHME, ObITb MHULMATUBHbIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHYH AeATe/lbHOCTb B 061acTu
(M3NKN W  aCTPOHOMWW, BbISBNATL MPO6GMAEMbl, CTaBUTb W (HOPMYNNPOBATb
COOCTBEHHbIE 3a/1a4u;

CaMOCTOATE/IbHO COCTaBMATL MMaH pPeLleHnst PacyeTHbIX U KayeCTBEHHbIX
3afja4, nsaH BbIMOIHEHNA NPaKTUYECKOW paboTbl C YYETOM MMEIOLLMXCS PeCYpCOB,
COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegmMeTa Ha OCHOBE SINYHBIX MPeLNOYTEHWIA;

[enatb 0OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb €ero, 6paTb Ha Ccebs
OTBETCTBEHHOCTb 3a PELLUEHNE;

OLeHMBaTb NPUOOPETEHHbIN OMbIT;

CnocobcTBOBaTb (POPMUPOBAHUIO W MPOSB/EHUIO 3pyauuMM B 061acTu
(hM3MKK, NOCTOSIHHO NOBBILLIATL CBOI 06Pa30BaTe/bHbIN N KY/NbTYPHbIA YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTD,
OLleHMBaTb COOTBETCTBIME PE3y/IbTATOB LieNAM;

BNafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  pepieKCM  KaK  OCO3HaHWS
COBEpPLUaeMbIX AEWCTBUA W  MbICAIUTENbHBIX MPOLECCOB, WX pPe3ynbTaToB W
OCHOBaHWIA;

1CMOoMb30BaTh MPUEMbI pPerieKCUn ANs OLEHKN CUTYauuu, Bbibopa BEPHOMO
peLleHuns;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO TMPUHUMATbL PeLleHnUs Mo KX
CHVDKEHWIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesy/bTaToB
[eATeIbHOCTY;

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesynbTaToB
[eATeNbHOCTY;

Mpy3HaBaTb CBOE NPaBO M NPaBo APYrMX Ha OLLUNOKK.

B npouecce AOCTMXKEHUA NNYHOCTHBLIX PE3YyNbTaTOB OCBOEHWS MPOTpaMMbl
no dwusmMke ANa YPOBHA CpeaHero o6Llero o6pa3oBaHNA Yy 06yvaroLMXCH
COBEpLLEHCTBYeETCHA 3MOLMOHASbHbIN WHTENNEKT, npeanosaratoLwpia
ChopMM1pPOBaHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLWero cnocobHOCTb NOHMMaTb CBOE 3MOLMOHa/IbHOE
COCTOSIHVE, BUAETbL Hamnpas/ieHNs pa3BUTNA COOCTBEHHON 3MOLIMOHaIbHOW Cepsl,
ObITb YBEPEHHbIM B Ce6E;

CamMOoperynmpoBaHns, BK/IKOYAKOLLEr0 CaMOKOHTPO/b, YMeHMe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3AMOLMOHa/IbHBIM U3MEHEHUAM W NPOABAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTVBaLUM, BKIOYAIOLLE CTPEMIEHNE K JOCTVKEHUIO LeNn 1
ycriexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHWe [AeCTBOBaTb WMCXOAA M3 CBOMX
BO3MOXHOCTEW;

aMMaTnK, BKJIKOYatoLLeld CnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYrnX, Y4uUTbIBaTb €ro NpW  OCYLLEeCTB/IEHMM O0OLeHMsi, CrnocoBHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

CoLMasIbHbIX HaBbIKOB, BK/THOHAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUS
C ApYrvMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLlaTb KOHMINKTI.

INPEJIMETHBIE PE3YJIBTATBI

K KoHuy o06yyeHus B 10 kuacce npegMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

AEMOHCTPUPOBaTb Ha NpUMepax Posib U MecTo (PU3NKM B POPMUPOBaAHMK
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B NPaKTUYECKON AeSATENbHOCTM NHOAEN;

YUMTbIBaTb PaHuLbl MPUMEHEHWUS U3YYeHHbIX (QU3NYECKUX MOfenei:
maTepuanbHas TouKa, UHepLUManbHas cucteMa oTcyeTa, abContoTHO TBEPAOE TeNo,
naeanbHbIA ra3, MoAeNn CTPOEHNS rasoB, XXMAKOCTEN U TBEPAbIX Ten, TOYEUHbIN
3NEKTPUYECKINIA 3apsAg NPK peLLeHn (U3NYecKnX 3aaay;

pacnosHaeatb (msmnyeckme sBneHus (Mpoueccbl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNSAPHO-KMHETUYECKOW Teopun CTPOEHWS BeLecTBa U



3NEeKTPOANHAMUKL:  PaBHOMEPHOE U PaBHOYCKOPEHHOE  MPSAMOMHENHOE
[BWXKEHMe, CBOOOAHOE MafeHWe Ten, ABWKEHME MO OKPY>KHOCTW, WHepuums,
B3aMMOZencTeme Ten, anddysns, 6pOyHOBCKOE ABMXKEHME, CTPOEHUNE XXMUAKOCTEN
N TBEPAbIX Tes, N3MeHeHMe 06beMa TeN Npu HarpeBaHUK (OXNaxaeHun), TeNI0BOe
paBHOBeCKe, WCMapeHne, KOHAEHCaUWs, NnasieHve, KpUCTaIn3auns, KuneHue,
B/MIAXKHOCTb BO3/yXa, MOBbILLEHWE AaB/IeHMs ra3a Npu ero HarpesaHuM B 3aKpbITOM
cocyfe, CBfi3b MeXAy rnapameTpamu COCTOAHMA Trasa B M30npoueccax,
3NIeKTpm3aLUma Tes, B3aMMOenCcTBUe 3apaoB;

OMUCbIBATb MEXaHWYEeCKoe ABWKEHWE, WCMONb3ys (PU3NYECKUE BeSIMYMHBI:
KOOpAuHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMMNYNbC Tena, KMHeTUYeckas 3Heprus, noTeHumasbHas 3Heprus, mexaHu4yeckas
paboTa, MexaHW4yeckass MOLLHOCTb; MpPW OMWCaHUW MNPaBU/IbHO TPaKTOBaTb
(M3NYECKNIA CMBICT UCMO/Mb3YEMbIX BE/IMUYMH, WX O0O03HAYEHUA W eAVHULbI,
Haxo4AnTb (hOpMy/ibl, CBA3bIBAIOLLME LAHHYK (PU3NYECKYHO BEIMYMHY C APYTUMMU
Be/IMYMHAMU;

OMMCbIBaTb WM3YyYeHHble TenjoBble CBOWCTBA Te/l U TEnJoBble SAB/EHUS,
ncnonb3ysa (usnyeckme BeNUYMHBI: [aBfieHMe Trasa, TemnepaTypa, CpeaHss
KWHETMYeCKaa 3HEPrusi XaoTUYECKOro ABWKEHUA MOJEKY/, CpefHeKBadpaTuyHas
CKOPOCTb MOJIEKY/, KOMMYECTBO TEM/OTbl, BHYTPEHHAA 3Heprus, paboTa rasa,
KO3()(pMUMEHT MOMe3HOro AeWCTBMS TEenioBOro [Asurartens; npu  onucaHum
MpaBUIbHO TPaKTOBaTb (PU3NYECKMIA CMbICNT WUCMOMb3YEMbIX BEIUYMH, UX
0603HayYeHNs W  efuvHWUbI, HaxXO4WUTb (OPMY/bl, CBA3bIBalOWME [AaHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BEIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHNa (nMpouecchl), NUCMonb3ys PUNYECKME BENNUYUHBIL: 3NEKTPUYECKUIA 3apsi,
3NEKTPUYECKOe MoJsie, HaNPsHXKEHHOCTb Mo/, NOTeHUMaN, pa3HOCTb NOTEHLMANO0B;
Npyv OMucCaHWU MpPaBWIbHO TPaKTOBaTb (U3NYECKUA CMbICT WCMOMb3YyeMbIX
BE/IMUMH, UX 0003HAYeHUS W efUHWLbI; YKasblBaTb (DOPMY/ibl, CBA3bIBaOLLME
[AAHHYIO (DU3NYECKYHO BE/IMUYNHY C APYTUMUN BENIMYNHAMN;

aHa/IM3npoBaTb (PU3NYECKMe MPOLLECCHl U ABNEHWUA, UCNO/Mb3ysa (U3NYECKMe
3aKOHbI N MPUHUNNLI: 3aKOH BCceMupHoro TaroteHus, |, 11 n 111 3akoHbl HblOTOHa,
3aKOH COXpaHeHUs MeXaHWYeCKO 3Heprumn, 3aKOH COXpaHeHWs MMMY/bCa,
MPUHLUMN CYNeprnosnummM Cu, MPUHUMN PaBHOMPaBUA WHepPUUaSIbHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYHO TEOPUK0 CTPOEHMSI BeLecTBa, ras3oBble
3aKOHbl, CBA3b CPeAHEN KMHETUYECKOW 3HEPrumM TEMNOBOro ABMXXEHUS MOMEKYN C
abCo/MOTHOM TeMnepaTypoi, NepBblil 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NEKTPUYECKOro 3apsafa, 3akoH Ky/oHa, npuv 3TOM pas3nnyatb C/I0BECHYHO
(hopMyNMPOBKY 3aKOHa, €ro mMaTeMaTU4YecKoe BbIpaXXeHWe W YCnoBua (rpaHuLbl,
061acTn) NPUMEHUMOCTWU;



OOBACHATbL  OCHOBHble  MPUHUMMbLI  OEACTBUA  MalUMH, NPUOOPOB MU
TEXHUYECKMX YCTPOMCTB; pa3ninyatb YCMoBMSA UX 6e30MacHOro MUCrosib30BaHNA B
MOBCeAHEBHOM XXW3HU;

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHMIO (DU3NYECKUX SBMIEHUA U
MPOLECCOB C WCMO/Mb30BAHNEM MPAMbIX W KOCBEHHbLIX W3MEPeHWid, Npu 3TOM
(hopmynupoBatb npobnemy/3agadyy W rUNoTesy Y4eOHONo  3KCMEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeaioXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMbIT U
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATbL MPAMbIE N KOCBEHHbIE U3MEPEHNSA (N3NYECKNX BENNYUH, NPK
3TOM BblOMpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAY  (M3NYECKUMW  BeIMYMHAMU  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPWU 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pesynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BESIMYMH B
BuAe Tabnuy 1 rpaMkoB, fenatb BbIBOAbI MO pe3yibTataM UCCefoBaHuns;

cobnogaTte npasuna 6esonacHoOro Tpyga npy NpoBefeHUN 1ccnefoBaHn B
pamKax Y4eOGHOro 3KCMepuMMeHTa, Y4YeOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM W3MEPUTENbHBLIX YCTPOWUCTB M N1abopaTopHOro
0bopyaoBaHuUs;

pewaTtb pacyeTHble 3allayn C SABHO 3aflaHHOW (PU3NYECKOM MOJENbIO,
NCMoMb3ys (hM3nYecKme 3aKOHbI M MPUHLMMNbLI, HA OCHOBE aHa/In3a YC/0BUS 3a4a4n
BblOMpaTb (DU3NYECKYHO MO/ENb, BblAeNATb (DU3NYECKME BENYMHBI 1N (DOPMYIIbI,
HeoOXoAMMble AN ee PeLUeHns, NPOBOAWUTbL pPacyeTbl M OLEHMBATb PeasibHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBeHHbIE 3a[ayu: BbICTpanBaTb IOFMYECKM HEMPOTUBOPEUNBYHO
LIeMOYKY pacCy>KAeHW C Onopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme SABNeHns;

MCNoNb30BaTb  MPW  pelleHun  Y4yebHbIX  3afa4  COBPEMEHHbIe
NH(OPMALMOHHbIE TEXHOOTUWN ANt NMOUCKA, CTPYKTYPUPOBaHUS, NHTeprpeTaumm
N NnpefcTaB/eHns y4ebHOM U Hay4yHO-MOMNYNAPHOM UH(OPMaLMK, NoYyYeHHOW 13
Pa3IMYHbIX UCTOYHNKOB, KPUTUYECKN aHaIM3MPOBaTh NoslyHaemMyro MHOPMaLmIO;

NPUBOANTL MPUMEPbI BKMaAa POCCUINCKUX M 3apyOeXXHbIX YUEHbIX-(DU3NKOB B
pasBUTME HayKKW, OOBACHEHWE TMPOLECCOB OKPY)XAlLWEero mupa, B pasBUTHE
TEXHUKMN N TEXHOSIOTUIA;

MCMOoMb30BaTb TEOPETMYECKME 3HaHWUA MO (DM3MKe B MOBCEAHEBHOM >KU3HU
Ana obecneyeHns 6e30MacHOCTM Npu 06paLleHnmn ¢ Nprubopammn N TeEXHUYECKUMU
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEAEHMNS B OKPYXKatOLLIEN Cpeae;



paboTaTtb B rpynne C BbINO/AHEHNEM pPa3IMYHbIX COLMaNbHLIX POSei,
MNaHMpoBaTb pPaboTy [rpynmbl, pPaUMOHaIbHO pacnpeaensTb 0653aHHOCTU U
MNaHMPOBaTb AeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLEHNBATb
BK/1aJ, K&XKAO0ro M3 yY4aCTHUKOB rpynmbl B PeLleHne paccMaTprBaeMort Npo6iemsl.

K KoHuy o06yyeHus B 11 kuacce npegMeTHble pe3y/ibTaTbl Ha 6a30BOM
YPOBHE [0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax pofib U MEeCTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHOJIOMNiA, B MPaKTUYECKON AeATeNbHOCTU NtOAEN, LEeNOCTHOCTb U eMHCTBO
(h13nyecKoin KapTnHbI MUPa;

YUMTbIBaTb TPaHuLUbl MPUMEHEHWUA UN3YYEHHbIX (QU3NYECKUX MOENeN:
TOYEUHbIA 31eKTPUYECKUNIA 3apsif, /Tyd CBETa, TOYEYHbIN MCTOYHUK CBETa, AaepHas
Mofe/lb aToMa, HYK/NOHHas MOfe/Nlb aTOMHOIO sfpa Mpu pelleHnn (ranyeckmx
3ajav;

pacrnosHaBaTb M3NYecKmne SBAeHNs (NPOLLECCHI) N 0O6BACHATbL UX Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKM 1 KBAHTOBOWN (IM3UKW: 3M1EKTPUYECKAs NPOBOAMMOCTb,
TENN0BOe, CBETOBOE, XMMWYECKOE, MarHUTHOE AEWCTBUS TOKa, B3aMMOAENCTBME
MarHWTOB, 3/1eKTPOMAarHUTHast WHAYKUMA, [AeACTBME MarHWTHOro Mosis  Ha
MPOBOAHWK C TOKOM W ABWXYLIMIACA 3apsf, 3MEeKTPOMarHUTHblE KonebaHus K
BO/IHbI, MPSIMO/IMHEAHOE PacrnpoCTpaHeHWe CBEeTa, OTPaXeHWe, MpPeslOM/IEHNE,
NHTepdepeHUns, audpakumMs W nonspusaums  CBeTa, AMCNEpcUs  CBETa,
(hoTO3NEKTPMYECKNIA apdeKT ((hoTo3PMEKT), CBETOBOE AaBNeHME, BOSHUKHOBEHNE
NIMHeNYaTOro CrnekTpa aToma BOAOPOAA, €CTeCTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOMCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NEKTPMYECKYHD  MPOBOAMMOCTb  PasMyHbIX  cpea) W
3NIeKTPOMarHuUTHble ABMIEHNA (NPOLECChl), MCNOMb3ys (U3NYECKME BeUYMHBI:
3NIEKTPUYECKNIA 3apsf, CUMa TOKa, 3MEKTPUYECKOe HanpshKeHue, 3NeKTpUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLMANOB, 3NEKTPOABMXKYLLASA Cua, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, 3SHEPrns 3MEeKTPUYECKOro U MarHWTHOrO MNoner, nepuog M vactoTta
KonebaHuin B KonebaTeNbHOM KOHTYpe, 3apsf M cuna ToKa B npouecce
FapMOHUYECKUX  3NEKTPOMArHUTHbLIX KoMebaHuil, (POKYCHOe pacCcTosiHME U
ONTUYecKas cuna NMH3bI, NpPU ONMCaHUM MPaBWUIbHO TPAKTOBaTb (IM3NYECKUI
CMbIC/T WCMO/b3YEMbIX BEIMYMH, WX O0003HAYEHWA W EeAMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3bIBalOLWME  [OAHHYH  (PU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;

ONUCbIBaTb W3y4YeHHble KBaHTOBbIE SBMEHMS W MNPOLIECCHI, WUCMO/b3ys
(hm3nyeckne BENMYUMHBI: CKOPOCTb 3MNEKTPOMArHUTHbIX BOJH, AANHA BOMHbI K



4acTOoTa CBETa, 3HEPrna 1 MMNYbLC POTOHA, MePUO nonypacnasa, 3Heprus CBasmn
aTOMHbIX ffep, NPV OMWCaHUW MpPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T
NCMO/Mb3YeMbIX BEIMUYMH, UX 0003HAYEHUs M eAuHULbI, YKasblBaTb (DOPMY/ibl,
CBA3bIBAOLLME [aHHYH (PM3MYECKYID BENUYUHY C  APYTUMU  BeJIMYMHaMM,
BbIUYMCNATbL 3HaYEeHWE (PU3NYECKON BENNUYNHDI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHUS, UCMOMb3ya (PU3NYECKUe
3aKOHbl W MPUHLUMMBI: 3aKoOH OMa, 3aKOHbI MOC/1ef0BaTe/lbHOr0 U napasnenbHOro
COeIMHEHVS MPOBOAHMKOB, 3aKOH J[hkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
WHAYKLMK, 3aKOH MPAMOJIMHENHOrO pacnpocTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNS CBETa, YpaBHeHWe JWHLWTENHA ANns (oTo3DeKTa,
3aKOH COXpaHeHWs 3Hepruu, 3akKOH COXPaHEHWs MMMNYbCa, 3aKOH COXPaHeHWS
3NEKTPUYECKOr0 3apsfa, 3aKOH COXpaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pafiMoaKTUBHOrO pacnaga, npyv 3TOM pas3/inyaTb C/IOBECHYHO (DOPMY/IMPOBKY
3aKOHa, ero maTemaTuMyeckoe BblpaKeHMe W ycnosua (rpaHuupl, 06nacTi)
MPUMEHNMOCTH;

onpefensaTb Hanpae/eHe BEKTOPa MHAYKLMN MarHUTHOrO Nos NpoBOAHMKA
C TOKOM, C/Ibl AMnepa 1 cuibl JTopeHua;

CTPOUTb W OMMUCbIBaTb W300paKeHWe, CO3[aBaemMoe M/IOCKMM 3epKasiom,
TOHKOW NINH30M;

BbIMO/IHATL 3KCMEPUMEHTbI MO  WCCNEeLOBaHUI0 (PU3NYECKMX SABMIEHUIA W
MPOLECCOB C WCMNOMb30BaHWEM MPSAMbIX U KOCBEHHbIX W3MEPEHWiA: Mpu 3TOM
(hopMynmpoBatb npobnemy/3agadyy W TUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 Mpef/ioKeHHOro 060pyaoBaHus, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTB/IATL MPSIMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKNX BENIMUNH, MPU
3TOM BbIOMpPaTb ONTMMA/IbHbIA CNOCO6 M3MEPEHUA M MCMO/b30BaTb M3BECTHbIE
MEeTO/1bl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  (PU3NYECKUX  BENMYMH  C  MCMO/b30BaHUEM
MNPAMbIX W3MEPEHWIA: MNpPU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (DMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BUAe Tabnuvy, u
rpauKoB, fenatb BbIBOAbI N0 pe3y/bTaTam UCCef0BaHuns;

cobntogatb npasusia 6e3onacHoro Tpyda npv NpoBefeHUn UccnefoBaHnin B
paMKax Y4ebHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTN C MCMNOMb30BaHWEM W3MEPUTE/IbHbIX YCTPOWCTB M N1abopaTopHOro
obopyaoBaHus;

pelaTb pPacyeTHble 3ada4n C $SBHO 3afaHHON (U3NYECKOn MOENbIO,
NCMO/b3ys (PM3MYecKme 3aKOHbI U MPUHLMMbI, HA OCHOBE aHa/n3a YC/I0BUSA 3a4a4n
BbIGUpaTL (PU3NYECKYIO MOZESb, BbILENATb (IM3MYeCKne BeNMUYUHBI U (DOPMY/bl,



Heo6Xo4MMble ANS ee peLLeHWsl, NPOBOAWTbL PacyeTbl M OLEHMBATb PeasibHOCTb
MO/TY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

pellaTb Ka4yecTBEHHbIe 3aayu: BbICTPamMBaTb OrMYECKM HENMPOTUBOPEUNBYHO
LIENOYKY pacCy>K[eHWn C ONOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme ABneHns;

MCMoNb30BaTb  MPW  PELIeHUM  Y4ebHbIX  3a4a4  COBPEMEHHbIE
NHOPMAaLMOHHbIE TEXHOMOMMIN NS MOWUCKA, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N NnpefcTaBneHNs y4ebHOM 1N Hay4HO-MONYNAPHOM UH(OPMaLMK, NOMYYEeHHOW U3
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto UH(POPMALUIO;

0OBbACHATL  MPUHUMMBLI  JEACTBMS  MallnH, MPUOOPOB U TEXHUYECKMX
YCTPOWCTB, pa3nmyaTth YCNoBus MX 6e30nacHOro MUCMosb30BaHWsSi B NOBCEAHEBHOM
XXN3HU;

NpUBOANTL MPUMEpPbI BKaAa POCCUMNCKUX M 3apyOeXXHbIX YUYEHbIX-(DU3NKOB B
pasBMTME Hayku, B OODBACHEHWME MPOLLECCOB OKPYXKAlOLLEro Mupa, B pasBuTUe
TEXHWUKN N TEXHO/OTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecneyeHns 6e30NacHOCTM NpKU obpaLleHMn ¢ Npubopammn U TEXHUYECKMU
YCTPONCTBaMW, AJ19 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBEEHMS B OKPYXKatOLLLEN Cpefe;

paboTaTb B rpynne C BbINONHEHNEM pPa3/INYHbIX COLMaNbHLIX POSei,
MNNaHMpoBaTb pPaboTy rpynnbl, pauUMOHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1aJ, K&XK/A0ro M3 yYaCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10

Ne
n/n

KJIACC
HaumeHoBaHue pa3jiesioB U TeM
NPOrpaMmblI KoanuecTBo yacos
KonTpoabubie IlpakTuueckue
Bceero
padoThI padoThI

Paznen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUA
®u3nKa N MeToAbl Hay4YHOr o

NO3HaHUA

Toro no pasgeny

Pasznea 2. MEXAHUKA

2.1

2.2

2.3

KuHemaTtuka

JnHamnka

3aKOHbI COXpaHeHNs B MeEXaHWNKe

Toro no pasgeny

18

2

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.2

OcCHOBbI MONEKYNSAPHO-
KWHETUYECKOW Teopum

OCHOBbI TEPMOAMHAMUKN

9

10

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

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

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

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

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

bnbnmoteka 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

ArperaTHble COCTOSAHUA

BelLlecTBa. Pa30Bble Nepexofpl >
Toro no pasgeny 24
Pasznen 4. JIEKTPOAUHAMUKA
4.1  3nekTpocTaTuka 10
MOCTOAHHbIN 3NEKTPUYECKMIA TOK. 12

TOKW B pa3INyHbIX cpegax
WToro no pasgeny 22
Pe3epBHoOE Bpems 2

OBLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME

68

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

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

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



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

11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
KoanuecTBo

n/m  MmporpaMmmbl
4acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue padoThl

Paznea 1. JIEKTPOJIUMHAMUKA
MarHmuTtHoe none.

1.1  SnekTpomarHUTHas 11
NHAYKLMA
Toro no pasgeny 11

Paznen 2. KOJIEBAHUSA U1 BOJTHbBI

MexaHunyeckue u

2.1  3neKTpoMarHuTHbIE 9
KonebaHus
MexaHun4eckue u

2.2 5
9N1EKTPOMArH1THbIEe BO/HbI

2.3 Ontuka 10

WToro no pasgeny 24

DJIeKTPOHHbIE

(undposbie)

oOpa3oBaTe/ibHbIE

pecypcsbl
3 bubnmoteka LLOK

1 https://m.edsoo.ru/7f41c97c
1 bubnunoteka LIOK

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

bubnunoteka LIOK
1 https://m.edsoo.ru/7f41c97c

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

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI cneLmanbHoi
TEOPUN OTHOCUTENLHOCTM

4

bnbnmoteka LLOK
1 https://m.edsoo.ru/7f41c97¢c



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

Toro no pasgeny 4

Pa3zgen 4. KBAHTOBASI PU3UKA
2NeMeHTbl KBaHTOBO

4.1 6
OMNTUKN
4.2  CTpoeHue aToma 4
4.3  ATOMHOe A4po 5
WToro no pasgeny 15

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
3NeMeHTbI aCTPOHOMUN U

acTpom3nNKn ! 1
WToro no pasgeny 7
Pazaen 6. OGOBIAIOIIEE IIOBTOPEHUE
6.1 O6o6LiaroLlee NOBTOPEHNE 4
WToro no pasgeny 4
Pe3epBHOe Bpems 3

OBLEE KOJIMYECTBO YACOB IO NPOIrPAMME 68

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

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

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

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

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




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne Tema ypoka
n/n yp KoaunuecTBo 4acoB

KonTpoibHble IIpakTHyeckue

Bcero
' padoThI padoThI

Pur3nKa — HayKa 0 npupoge.
HayuHble MeTobl NO3HaHNS 1
OKpy>KatoLLiero Mmupa

Ponb 1 MeCTo (PU3NKN B
(hopMUPOBaHNM COBPEMEHHO

Hay4HOW KapTuUHbI M1pa, B 1
NPaKTUYECKOW AeATeNIbHOCTM

noaen

MexaHn4ecKoe ABMXKEHME.
OTHOCUTENBHOCTb

MEXaHNYECKOro ABVKEHUS. 1
MepemeLLieHME, CKOPOCTD,

YCKOpeHue

PaBHOMepHOe
NPAMOJIMHENHOE [BUKEHWE

PaBHOYCKOpeHHOe
NPAMOJIMHENHOE [BUKEHWE

CB0b60aHOE NnajeHue. 1

Jlara
U3ydeHusl

DJIeKTPOHHbIE

uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c32e2

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c33e6

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c3508

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c3620

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c372e

Bubnmoteka LLOK


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

10

11

12

13

14

15

Y CKopeHwve cBO604HOro

nageHuns

KpuBonuHeiHoe ABMXEHME.
[BWXeHVe MaTepranbHoOi 1
TOUKM MO OKPYXXHOCTY

MpYHLMN OTHOCUTENbHOCTY
Mannneq. VHepumanbHble

cucTeMbl oTcYeTa. lMepBbIi 1
3aKOH HbloToHa

Macca Tena. Cuna. MNpuHUmn
cynepnosuuuu cun. Bropoit 1

3aKOH HbloToHa an1s
MaTeprasibHON TOUKM

TpeTnia 3aKoH HbtOTOHa AN1s
maTepuaibHbIX TOYeK

3aKOoH BCEMMPHOro TaroteHus. Cuna
TAXecTW. [epBas KocMUyecKas
CKOPOCTb

Cuna ynpyrocTu. 3akoH INyka. Bec Tena

Cuna TpeHmns. Kosth(puLMEHT TPeHNS.
Cuna conpoTUBIEHNS NPU SBUKEHNN
Tena B XXMAKOCTU U/N rase

MocTynaTtesnibHOe 1 BpawaTebHoe
[BV>XeHMe abCoNtoTHO TBEPAOIO Tesa.
MOoMeHT cunbl. neyo cunbl. Ycnosus
paBHOBeCHS TBEpPAOro Tena

NMnynbc MaTepranbHON TOUKM,

https://m.edsoo.ru/ff0c39cc

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc3ada

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc3be8

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c3be8

Bubnmoteka LLOK
https://m.edsoo.ru/ffOc3be8

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c3d00

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c3el18

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c3f76

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

Bubnunoteka LLOK


https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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

16

17

18

19

20

21

CUCTeMbl MaTepUa/ibHbIX TOYEK.
VIMnynbc cunbl. 3aKOH COXpaHeHUA
nmnynbca. PeakTMBHOE ABUXKEHMe

PaboTa 1 MOLLHOCTb CUJbI.
KnHeTnyeckas aHeprus marepuanbHoi
TOYKMW. Teopema 06 N3MeHeHUM
KWHETUYECKO aHeprumn

MoTeHUnanbHasa aHeprus.
MMoTeHUMaIbHas 3Heprus ynpyro
AepoOpMUPOBaHHOM NPYXMHBI.
MoTeHuManbHas aHeprus Tena B6ausu
noBepxHOCTN 3eMnu

MMoTeHUMa/IbHbIE Y HEMOTEHLMA/IbHbIE
cunbl. CBA3b paboThbl
HenoTeHLMaNIbHbIX CUM C U3MEHEHVEM
MEeXaH14eCKOoW 3Hepruy CUCTeMbI Te.
3aKOH COXpaHeHNs MexaH14YecKou
3Heprum

NabopaTopHas paboTa «MccnefoBaHue
CBA3Y paboThbl CUJIbI C U3MEHEHWEM
MEeXaHW4eCKOoM aHepruv Tena Ha
nprMepe PacTsHKEHNS PE3UHOBOIO
XKryTa»

KoHTposbHas paboTa rno Teme
«KunHemaTtuka. uHamuka. 3aKoHb!
COXPaHeHUs B MeXaHuKe»

OCHOBHbIE NOMOXEHNSA MOMEKYNSPHO-
KMHETNYECKOI Teoprmn. BpoyHoBCKoe

LBvKeHve. nddysns

https://m.edsoo.ru/ff0c43d6

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

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c461a

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

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

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



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

24

25

26

27

28

29

30

31

XapakTtep AB/KEHUA 1
B3aVIMOAENCTBUA YacTuL, BeLLecTBa.
Mogenu CTpoeHNs raso., XUAKOCTENR 1
TBEPAbIX TeN

Macca monekyn. Konmyectso
BellecTBa. [locToAHHaa ABoragpo

Tennosoe paBHoBecKe. Temneparypa v
ee nsmepeHue. LLikana Temnepatyp
Llenscusa

NpaeanbHbIv ras B MKT. OcHOBHOe
ypaBHeHne MKT

AGCoNTHasA TemnepaTypa Kak mepa
CpeaHen KNHETUYECKOI aHeprum
LBWKEHNSA MONEKYN. Y paBHeHVe
MeHgeneeBa-KnaneipoHa

3akoH [lanbToHa. ["a30Bble 3aKOHbI

JabopaTopHas paboTa «MccnefoBaHme
3aBMCMMOCTI MeXAy napameTpamu
COCTOSIHWSA pa3peXXeHHOro rasa»

M3onpoLiecchl B MaeanbHOM rase v nx
rpacprueckoe NpeacTaBneHne

BHYTpeHHsAs aHeprua
TepMOAVHAMUYECKOA CUCTEMbI U
Cnocoobb! ee n3meHeHMs. Konnyectso
TennoTbl 1 paboTta. BHYyTpeHHsA
3Heprusa 0HOaTOMHOr0 UaeanbHOro
rasa

Buapl Tennonepeayun

Bubnmoteka LLOK
https://m.edsoo.ru/ffOc4fde

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c511e

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c570e

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

Bubnmoteka LLOK


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

32

33

34

35

36

37

38

39

40

41

42

43

Y fenbHas TennoeMKOCTb BeLLECTBa.
KonuyecTso TennoThl Npy
Tennonepeaave. AauabaTHblii npoLecc

MepBbIil 3aKOH TEPMOAVNHAMUKN U €0
MpUMeHeHe K 13onpoLeccam

Heo6paTMMOCTb MPOLIECCOB B NMPUPOJE.
BTopoii 3aKoH TepMOAVHAMUKM

MpuHumn gerctena n KM tennosoi
MaLLUHbI

Linkn KapHo v ero KIj,

JKO/Iornyeckume npo6neM bl
TENNOIHEPTETUKN

O6o6LaroLmin ypok «MonekynspHas
(hn3nka. OCHOBbI TEPMOANHAMUKN»

KoHTposbHas paboTa rno teme
«MonekynapHas (pu3nka. OCHOBbI
TePMONHAMUKIN

Mapoo6pasoBaHmMe N KOHAEHCALWS.
McnapeHue 1 Kiunexme

AOCONIOTHAA U OTHOCUTE/IbHAS
BNAXXHOCTb BO3AyXa. HacblILeHHbI nap

Teéppaoe Teno. Kpuctannnyeckume u
amMmop(Hble Tena. AHU30TPOMMUA CBOMCTB
KpucTtannios. XXugkue Kpuctanibl.
CoBpeMeHHble MaTepuabl

[NnaBneHve n KpuctTannnsayms.
YaenoHaa Tennota nnasneHus.

https://m.edsoo.ru/ff0c5¢c36

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

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc5efc

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c6230

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c600a

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c6938

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c6a50

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c63b6

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c64d8

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c65f0

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

44

45

46

47

48

49

50

51

52

53

Cybnumanms
YpaBHeHwue TenoBoro 6anaHca

AnekTpu3auns Ten. INeKTpUYeCKnii
3apag. [iBa BMAa aNeKTpUYecKnx
3apagos

MPOBOAHWNKN, AN3NEKTPUKA 1
MoyNpPOBOAHMKMN. 3aKOH COXPaHEHNs
3/IEKTPUYECKOrO 3apsja

B3aumogericteme 3apsaoB. 3aKoH
KynoHa. ToUYeYHbI 3NeKTPUYeCKniA
3apsag,

Hanps»KeHHOCTb 3/1eKTPUYECKOro Mons.
MpyvHUMN cynepnosvuum
3NEKTPUYECKUX NONei. JInHum
HanpsXXeHHOCTH

PaboTa cu 3/1eKTpoCTaTUYecKoro
nong. lNoteHyman. PasHocTb
NoTeHUNaN0oB

MpOBOAHVKM U ON3NEKTPUKN B
3/1IEKTPOCTATUYECKOM MOfe.
[nanekTpryeckast NPOHNLAEMOCTb

SneKTPOeMKOCTb. KoHaeHcaTop

ANEeKTPOEMKOCTb M/I0CKOro
KOHAEeHcaTopa. SHePrus 3aps>KeHHOro
KOH[eHcaTopa

JNabopaTopHas pa6ota W3mepeHue

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c6820

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc6bcc

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc6bcc

Bubnmoteka LLOK
https://m.edsoo.ru/ffOc6ced

Bubnnoteka LIOK
https://m.edsoo.ru/ff0c6df2

Bubnmoteka LIOK
https://m.edsoo.ru/ffOc6f00

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c7018

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

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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60

3N1EKTPOEMKOCTMN KOH/EeHcaTopa

MpUHUMN AENCTBUA U NPUMEHEHWE
KOH/leHCaTOpOB, KOMUPOBa/IbHOIO
annaparta, CTPYMHOro npuHTepa.
AnekTpocTaTnyecKas 3almnTa.
3a3emsieHve 3NneKTponprmbopos

SNeKTPUYECKUIA TOK, YCNIOBUS €ro
CyLLLecTBOBaHWMSA. [NOCTOSHHbIN TOK.
Cuna Toka. HanpspkeHue.
ConpoTusneHue. 3akoH Oma ans
y4acTka Lenm

MocnepoBaTtensHOE, NapannefbHoe,
CMeLLaHHoe CoeanHEeHe NPOBOLHNKOB.
NaboparopHas paboTa «M3yyeHme
CMeLLaHHOr 0 COeIMHEHNSA PE3UCTOPOBY

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOr0
TOKa. 3aKoH [>xoyna-JleHua

3akoH Oma 15t NOMHON (3aMKHYTOIA)
aNeKTpuyeckou uenun. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«3mepeHme 3C NCTOYHMKA TOKa U
ero BHYTPEHHEro CONPOTUBNEHNS»

SNeKTPOHHas NPOBOAMMOCTb TBEPAbIX
MeTa/IN10B. 3aBUCHMOCTb
CONPOTUB/IEHUS METANNOB OT
Temnepatypbl. CBEpXNPOBOANMOCTb

SneKTpUYeCKuii ToK B BaKyyMme.
CBOIACTBA 3/1IEKTPOHHbIX MYYKOB

0.5

0.5

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc74f0

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c7838

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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OBLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME

MonynpoBOAHMKM, X COBCTBEHHASA U
npYMecHas NpoBoAUMOCTb. CBOICTBA
p—n-nepexoaa. MonynpoBoAHNKOBbLIE
npuoopsl

ANEKTPUYECKWIA TOK B pacTBOpax U
pacnnaBax 3NEKTPONTOB.
SNeKTpoNnTMYeCKasa amuccoumawms.
DNeKTponn3

ANEeKTPUYECKMNIA TOK B rasax.
CamocToaTeNbHbIN 1
HecaMoCTOoATe/bHbIV paspsag. MonHus.
Mna3ma

AneKTpnyecKme NpmMbopbI N YCTPONCTBA
N UX MPaKTUYeCKOoe NPUMEHEHMe.
MpaBusia TEXHNKN 6e30MacHOCTH
O606WatoLL il ypoK
«INeKTpoANHaMMNKa»

KoHTponbHas paboTa no Teme
«QnekTpocTaTunka. MocTosAHHbI
3NEKTPUYECKUNIA TOK. TOKWN B Pa3INYHbIX
cpepax» /Bcepoccuiickas NpoBepoYHas
paboTa npu NpoBeAeHUn Ha 6yMaXKHOM
HocuTene

Pe3sepBHbIi ypok. KoHTponbHas paboTa
Mo TeMe ONEKTPOAUHAMMKA

Pe3epBHbIin ypoK. O606LLAI0LLMIA YPOK
no temam 10 Knacca

68

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c84ae

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c82ba

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c84ae

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c86fc

Bubnunoteka LLOK
https://m.edsoo.ru/ffOc88be

Bubnunoteka LLOK
https://m.edsoo.ru/ffOc8a8a

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c8c56

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

Ne

o/ Tema ypoka

Beero KonTpoabHbie
padoThI
[MOCTOSAHHbIE MarHUTbI U UX
B3avMofeiicTBne. MarHmTHoe
none. BeKTop MarHUTHOM
NHOYKUAW. JTnHUK
MarHUTHON MHAYKL MK

MarHuTHoe none
NpoBOAHMKa C TOKOM. OnbIT
ApcTena. BsaumopeicTene
NMPOBOAHWKOB C TOKOM

NabopaTopHas paboTa
«/13yyeHne MarHMTHOro nons
KaTyLUK/ C TOKOM»

[elicTB/Ee MarHMTHOro nons
Ha NPOBOAHUK C TOKOM. Cuna
Awmnepa. JlabopaTopHas
paboTa «/ccnegoBaHne
[elCTBUA NOCTOSAHHOIO
MarHuTa Ha pamky ¢ TOKOM»

[lelicTBne MarHUTHOro Mons
Ha BVXYLLYHOCS

KoaunuecTBO 4acos

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

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

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c98fe

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c98fe

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c9ac0

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0c9df4



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

10

11

3apsXeHHyto Yyactuuy. Cuna
NopeHua. PaboTa cunbl
NopeHua
DneKTpoMarHuTHas
NHOYKUNS. NOTOK BEKTOpa
MarHWTHON nHaykummn. 34C
NHOYKUNN. 3aKOH
3NeKTPOMarH1THOM
NHAYKUMK dapases

INabopatopHas paboTa
«/ccnepoBaHne ABNEHNUS
3/1EKTPOMArH1THOIA

NHOYKL NN
WHOYKTUBHOCTL. HABNeHne
camovHaykuun. 34C
CaMOUHAYKLNN. DHeprua
MarHMTHOro NMons KaTyLLUKN C
TOKOM. ONIEKTPOMarHUTHoe
none

TexHU4ecKre yCcTponcTaa 1

X NMPUMEHEHME: NMOCTOAHHbIE

MarHWTbI, 3NEKTPOMArHUTI,
3NEeKTPOABUraTeb,
YCKOPUTENW 3NIEMEHTAPHBbIX
4acTUL, UHAYKLMOHHAS Neyb

O606LaroLmin ypok «MarHuTHoe
nosne. ANeKTPOMarHMTHasA MHAYKLNSA»

KoHTposbHas paboTa rno teme

«MarH1uTHoe none.

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

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

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

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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18

ANeKTpPOMarHUTHasa UHAYKLMA»

CB060AHbIE MeXaHWYeCKMe
KonebaHus. FapMoHMYecKme
KonebaHus. Y paBHeHue
rapMOHUYECKMX KOnebaHWiA.
NpeBpaLyeHne aHeprum

JlabopaTopHas paboTa
«/iccnefoBaHme 3aBMCMMOCTU
nepvoga Masblx KonebaHuin rpysa Ha
HUTWU OT A/INHBI HUTW N Macchbl rpy3a»

Kone6atenbHblil KOHTYP. CBO6OAHbIE
3NeKTpOMarH1THbIE KonebaHus B
naeasbHOM KosebateslbHOM KOHTYpe.
AHanoruna mexxgy MexaHnm4eckumm v
3N1EeKTPOMAarHMTHbIMK KonebaHnsmMu

dopmyna TomcoHa. 3aKoH
COXpaHeHus 3Heprumv B neaibHoOM
KonebaTe/nlbHOM KOHTYpe

MpeacTaBneHmne 0 3aTyXatoLmx
KonebaHmsX. BbIHY>XaeHHble
MexaHun4Yeckue KonebaHus. Pe3oHaHc.
BbIHY>XAeHHbIE 3/1EKTPOMArHUTHbIE
KonebaHus

MepeMeHHbI TOK. CUHYcOoMaNbHbIN
nepemMeHHbIi TOK. MOLHOCTb
MepemMeHHOro Toka. AMNINTYAHOE U
[EVCTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U
HanpsHKEHS

TpaHchopmatop. Npon3BoACTBO,

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcaf06

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcb820

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

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

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



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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20

21

22

23

24

25

26

nepesaya 1 noTpebneHune
3NeKTPUYECKON 3Heprum

YCTPOCTBO U MPaKTUYecKoe
NPUMEHEHNE 3MEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro Toka, IMHWM
anekTponepeay

3K0Nornyeckme puckmn npu
NPOW3BO/ACTBE 3/IEKTPO3IHEPT U,
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XM3HW

MexaHunyecKure BO/HbI, YCOBUA
pacnpocTpaHeHus. MNepuog. CKopocTb
pacnpocTpaHeHus 1 A/IMHA BOJHbI.
MonepeyHble M NPOAO/bHbLIE BOSHbI

3BYK. CKOpOCTb 3BYKa. ['POMKOCTb
3ByKa. BbicoTa ToHa. Tembp 3ByKa

DNeKTPOMarHUTHbIE BOMHbI, UX
CBOWCTBA U cKopocTb. LLkana
INEKTPOMarHMUTHbLIX BOJTH

MprHLMNbI paamnocBa3n 1
TeneBngeHns. PassnTune CpescTs
cBA3n. Pagmonokauus

KoHTposnbHas pabota «KonebaHus un
BOJIHbI»

MpsMONMHetHOe pacnpocTpaHeHne
CBeTa B OZLHOPOLHO cpefe. ToueuHblit
MCTOYHWMK cBeTa. Jlyy cBeTa

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

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcca54

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

Bubnmoteka LIOK
https://m.edsoo.ru/ffOccfe0

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcc6f8

Bubnunoteka LLOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
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
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28

29
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33

34

35

36

OTpaXeHWe cBeTa. 3aKOHbI OTPAXKEHNS
cBeTa. [MoCTpoeHUe N306paXKeEHNIA B
MJI0CKOM 3epKane

lNpenomneHwue ceeTa. NonHoe
BHYTPeHHee oTpaxKeHue. MNpeaenbHbIii
Yro/ NosHoro BHyTPeHHero
OTpakeHus

NaboparopHasa paboTta «3mepeHre
nokasarens npesioMIeHNs CTeKna»

JInH3bI. MOoCTpOeHMe N306paKeHN B
nuH3e. Popmyna TOHKOR NNH3bI.
YBenmyeHve NnH3bI

JabopaTopHas paboTa
«lccnepoBaHne CBOMCTB
N306paXKeHNI B IMH3aX»

[vcnepcus ceeta. CNoXHbI COCTaB
6enoro ceeta. LiBeT. JTabopaTopHas
paboTa «HabntogeHwe gucnepcum
ceeTa»

WHTephepeHyms ceeTa. Judpakums
ceeTa. AnpakuMoHHas peLleTka
[MonepeyHOCTb CBETOBbIX BOJH.
Monspwu3saunsa ceeta

OnTunyeckme NpnbopbI U YCTPOICTBA U
YCNoBUA UX 6e30NacHOro NpYMeHeHns
["paH1Lbl NPUMEHUMOCTY
K/lacCUYeCKOoW MexaHWKuW. MocTynarbl
creuyanbHo Teopum

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcd4e0

Bubnunoteka LLOK
https://m.edsoo.ru/ff0cd7f6

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcd67a

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

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOced22

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcf02e

Bubnunoteka LLOK
https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0cd7f6
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https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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46

OTHOCUTENBbHOCTU

OTHOCUTENBHOCTL OAHOBPEMEHHOCTMW.

3ameieHNe BPEMEHM M COKpalLieHue
ANHbI

SHeprus v UMNYnbC PeNsTUBUCTCKON
yacTuLpl. CBSI3b MacChbl C 3Hepruein u
VMMYNbCOM. DHEPrus MOKOS

KoHTponbHas pa6oTta «ONTHKa.
OCHOBbI crelmanbHoi Teopum
OTHOCUTE/bHOCTU»

®oToHbI. Popmyna MNnaHka. SHeprus
N UMMY/bC POTOHA

OTKpbITHE 1 UCCNeaoBaHNe
(hoTtoappekta. OnbIThl A. T
CronetoBa

3aKOoHbl (hoTo3(h(heKTa. Y paBHEHME
AiHLWTenHa ans goToahdekTa.
«KpacHas rpaHuua» goTtoaddekTa

[asneHuve ceeta. OnbIThl 1. H.
JNebepneBa. XrMnyeckoe eincTene
cBeTa

TexHW4Yeckre ycTpoicTea u
NpaKTUYeCcKoe NPUMEHEHNE:
(hoTO3/1EMEHT, POTOAATUMK,
COMHeYHan 6atapesi, CBETOAMOL
PeLueHue 3aga4 no Teme «3/1eMEHTbI
KBaHTOBOW OMTUKMN»

Mogens atoma TomcoHa. OnbIThbl

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcfa42

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcfc68

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcf6f0

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcfel6

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

Bubnunoteka LLOK
https://m.edsoo.ru/ff0d015e

Bubnmoteka LLOK
https://m.edsoo.ru/ff0d04a6

Bubnunoteka LLOK
https://m.edsoo.ru/ff0d0302

Bubnunoteka LLOK


https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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50

51

52

53

54

Pe3ephop/a no paccesHUIo o-YacTuLl.
MnaHeTapHas Moge/b aToMa

lMocTynatbl Bopa

W3nyyeHve n nornowieHvie poToHOB
npu nepexofe atoma ¢ 04HOro YpPOBHS
3HepPrum Ha apyroi. Buabl cnekTpos

BonHoBble cBOMCTBA YacTuL,. BosHbI
[Je bpoiinsa. KopnyckynspHo-
BO/IHOBO Ayann3mM. ClOHTaHHOoe U
BbIHY)XIEHHOE 13NyYeHue

OTKpbITVE PafnMoaKTMBHOCTW. OMbITbl
Pesepdopa no onpefeneHnto cocTasa
PaAMOaKTMBHOIO N3NyUeHus

CsoiictBa anbtha-, 6eta-, raMma-
n3nyyeHus. BansHue
PafNOaKTUBHOCTU Ha XMBbIe
OpraHu3mbl

OTKpbITUE NPOTOHA U HEMTPOHA.
M3oTonbl. Anba-pacnag.
ANEKTPOHHbIN N NO3UTPOHHbIV 6eTa-
pacnag. Mamma-usnyyeHue

SHeprus cBsi3W HyKOHOB B sifpe.
SnepHble peakLun. SaepHbIi peakTop.
Mpo6nemMbl, NePCMNEKTYBSI,
5KO/I0rMYeCKIe acneKTbl iAepHOI
3HEPreTUKM

SnemeHTapHble YacTuLbl. OTKpbITHE
no3nTpoHa. MeTo/bl HabNAEHNS 1

https://m.edsoo.ru/ff0d091a

Bubnunoteka LLOK
https://m.edsoo.ru/ff0d0afa

Bubnunoteka LLOK
https://m.edsoo.ru/ff0d0afa

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

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

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

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

Bubnmoteka LLOK
https://m.edsoo.ru/ff0d0e38
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PErncTpauumn aneMeHTapHbIX YacTul.
Kpyrnbiii cTon «®yHaaMeHTanbHbIe
B3aMO/ENCTBUS. EAMHCTBO
(M3nYECKOIi KapTUHBI MUpa»

ATanbl pa3BMUTNA aCTPOHOMUMN.
lNprknagHoe 1 MMPOBO33PEHYECKOE
3Ha4eHue acTpoHomun. Bug,
3Be3HOro Heba. Co3Be3ans, pKue
3B€3[bl, MNAHETHI, X BULUMOE
ABwkeHve. CoHeYHas cuctema

ConHue. ConHeyHas aKTUBHOCTb.
NcTouHMK aHeprumn ConHua n 38e3f

3BE&3/1bl, MX OCHOBHbIE
XapaKTePUCTUKIN. 3BE3Abl [NaBHOM
nocnepoBaTeNlbHOCTU. BHYTpeHHee
CTpoeHue 38€34. COBpeMEHHbIe
NpeacTaBneHNs 0 NPOUCXOXAEHUN 1
asontoumm ConHua v 38€34

MneuHblili MyTb — Hawwa ManakTuka.
MonoxkeHwne u apmkeHne ConHua B
anakTuke. ManakTuKn. YepHble Abipbl
B A4pax ranaktmk

BceneHHas. Pa3beraHue ranaktuk.
Teopus bonbLLOro B3pbIBa.
PennkToBoe nsnyyeHue.
MeTaranaktuka

HepelueHHble Npo6/ieMbl aCTPOHOMUM

KOHTpo/nbHas paboTa «3NeMeHThI
aCTPOHOMWUM N acTPO(U3NKM»
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OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME

O606LLaroLLMiA YPOK. POMb (hN3UKKN 1
aCTPOHOMUW B 3KOHOMUYECKOA,
TEXHOMOrMYECKOM, CoLManbHOM 1
3TWNYECKOI Chepax AesTeNbHOCTH
yenoBeKa

O6o6LaroLmin ypok. Ponb 1 mecto
(hM3MKM 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHe Mupa

O6o6LaroLLmin ypok. Ponb
(h3nyeckomn Teopmm B hopMUPOBaHUN
NpeLCTaBNEHNI O (DU3NYECKON
KapTuHe Mupa

O6o6uaroLmin ypok. Mecto
(h31YecKon KapTUHbI MUpa B 06LLEM
pALY COBPEMEHHBIX eCTECTBEHHO-
Hay4HbIX NPeLCTaBeHNI 0 Npupoje

Pe3epBHbIiA YpoK. MarHuTHoe none.
ANeKTpoOMarHUTHasa UHAYKLMSA

Pe3epBHbIii ypoK. OnTunka. OCHOBBI
crneynanbHoM Teopun
OTHOCUTE/IbHOCTK

Pe3epHblil ypoK. KBaHTOBasA (hn3nka.
AnemMeHTbl aCTPOHOMUM U
acTpomsnkn

68

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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