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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo u3mke 6a30BOr0 YPOBHA Ha YPOBHe CpeAHEro o6uiero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUIA K pe3y/nbTaTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B @IOC
COO, a Takke C Yy4yéTOM (pefiepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHUENuUMM npenogasaHns yyebHoro npegmeta «Pusmka» B 06pa3oBaTe/lbHbIX
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 gusrke Ha 6a30BOM YPOBHE Ha OCHOBE CMCTEMHO-AEATe/IbHOCTHOrO
nogxogda. lMNMporpamma no (usnke cooTBeTCcTBYeT TpeboBaHusM PIrOC COO K
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
00yyeHMs, a Takke Y4YMTbIBaET HE0O6XOAMMOCTb peaim3aunmn MeXnpeaMeTHbIX
CBs3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4YeOHbIMW npeameTaMn. B Held
ONpeAenstTCA OCHOBHbIE LN U3ydeHust PU3NKM Ha YPOBHE CpefHero o6Liero
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 YmC/ie NpPeaMeTHble pe3y/bTaTbl MO rogam 00yyeHus;

e COAepXaHue yyebHoro npeameta «PusnkKa» No rogam 06yyeHus.

du3nKa Kak Hayka O Hambonee 06LMX 3aKOHaxX MPUPOAbl, BbICTyMas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BK/Iaf, B CUCTEMY
3HaHWU 06 OKpyXXatoLLeM MUpe. LLIKOMbHbIA Kypc (U3NKN — CUCTEMOOBPa3YHOLLNIA
A/151 eCTECTBEHHO-HAYUHbIX YUYebHbIX NPeAMeTOB, MNOCKO/bKY (DM3MYECKMe 3aKOHbI
neXatr B OCHOBE MPOLECCOB W SABMEHWIA, W3YYaeMbIX XUMWUER, OGUonorunen,
(hm3nyeckoin reorpaduein M acTpoHOMME. VIcnonb3oBaHWME WU aKTUMBHOE
NPpUMeHeHNe  (DU3NYECKUX  3HAHWA  OMnpefensieT  xapaktep W pasBuTUe
pa3Hoobpa3HbIX TEXHONOIMn B Cepe 3JHEepreTUKKM, TPAHCNOPTa, OCBOEHWS
KOCMOCa, MOJly4eHUss HOBbIX MaTepuasioB C 3afaHHbIMU CBOMCTBaMMU W APYTUX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKMag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4yHOM KapTWHbI MMUpa 0by4varowmxcs, B (HOPMUPOBaHNE YMEHWNIA NPUMEHSTH
Hay4HbI METOZ NO3HAHWSA NPV BbINOHEHUN UMW YUYeBHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (hM3MKM Ans YpPOBHA CpefHero o6ulero obpa3oBaHUs
MONMOXKEeH psA WAeiR, KOTopble MOXHO paccmaTpuBaTb Kak MPUHLMMLI ero
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HeWl KypC SBAETCA JIOrMYECKu
3aBEPLUEHHBIM, OH COAEPXUT MaTepuan U3 BCEX Pas3fenoB PU3NKK, BKIKOYAET Kak
BOMPOCbI KacCUYeCKOM, TakK U COBPEMEHHOWN (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
00beAVHEH BOKPYr (U3Myeckux Teopuil. Bepywmm B Kypce sBfseTCA
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnorne.

Hoes eymanumapuzayuu. EE peannsaums npepnonaraetT MCMNosb3oBaHue
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
m3nkn Cc pasBuTMem 00WEeCTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMU U 3KOMIOrMYECKUMU NPob1emMamu.

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

Hoess  oxonoeusayuu pPean3yeTca MOCPeLCTBOM BBEAEHUS 3/1eMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMIOrMYeCKMM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM M TEXHOMOMMI, a TakxXe 06CYXAeHUs
Npo6sem paunoHaIbHOro NPYPOAONO/ML30BAHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHeBbIMU 3/1IeMEHTaMU Kypca (hM3MKM Ha YPOBHE CpeaHero obuiero
06pas3oBaHNa ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHue NPeACTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (DU3MYECKOI TeopuK, ponn (iyHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaB/IEHMSAX O  MNpUpogde,  rpaHuLax
MPUMEHNUMOCTN TEOPWUA, [A/19 OMNUCAaHUA EeCTECTBEHHO-HAYUHbIX SABMIEHUA U
MpoLieccos).

CunCTEMHO-[eATeNbHOCTHbIN MOAX0[4 B Kypce (DM3VKWU peanin3yeTcs npexnie
BCEro 3a CYET opraHu3aumm 3KCNepuMeEHTa/IbHON AeATeNbHOCTA 00y4vatoLnXCs.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/Ib30BAHUE CUCTEMbI
()pOHTa/IbHbIX KPaTKOBPEMEHHbIX 3KCMEPMMEHTOB W /1ab0paTOPHbIX Pabor,
KOTOpble B MporpaMme Mo (u3anke o6beAnHEHbI B OOLLMIA CMIMCOK YYEHUYECKUX
NpakTU4eckmx paboT. BblgeneHve B yKazaHHOM MepeyHe f1abopaTtopHbIX paborT,
MPOBOAMMbBIX AN KOHTPONAS W OUEHKM, OCYLLECTBMISETCA Yy4aCTHMUKaMU
06pa3oBaTe/IbHOro npouecca MCXoAs M3  OCOBGEeHHOCTe MNaHWpPOBaHUSA U
OCHalWleHns KabuHeTa (u3nkn. T[lpu 3TOM  0bGecrneymBaeTcs  OBNafeHue
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE WM3MEPEHMUs, WUCCNeA0BaHuS
3aBMCMMOCTEN  (PU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHMMaHWe YLEeNseTcAd PeLeHV0 PacYETHbIX U KavyeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyéTHbIX 3a4ay NPUOPUTETOM SABMSKOTCA 3afaun C SBHO
3afjaHHON P3NYECKON MOAENbHO, MO3BONAIOLLME NPUMEHATb U3YUEHHbIE 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
XWN3HKN, Tpebytolime BblGopa (U3NYECKON MOAEN ANA CUTyauumn MNpPakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ TpeboBaHusmm DrOC COO K MaTepuasibHO-
TEXHUYECKOMY obecneyeHno Yy4ebHOro npouecca 6a30BbI YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
npeamMeTHOro KabvHeta (PUM3VKM WM B YCNOBUAX WHTErpvpoBaHHOrO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHOe 060pYyAOBaHME [/ BbIMOIHEHUS YKa3aHHbIX B
nporpaMmme Mo n3nkKe yH4eHNUYeCKMX npakTuyecKnx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[eMOoHCTpaunoHHoe 060pyaoBaHWe (OPMUPYeTCA B COOTBETCTBUU C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEYNCNIEHHbIX B MNporpaMme Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTca B BUAE TemMaTMYeCKMX KOMMJIEKTOB W 06ecrneynBaeTcss B pacyéTe
OHOro KOMM/eKTa Ha [ABYyX obydvarowmxcd. TemaTnyecKme KOMMIEKTbI
nabopatopHoro o06opyaoBaHuA [OO/MKHbI ObITb MOCTPOEHbI Ha KOMMIEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUMDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESNIbHBIX CUCTEM B BUAE LUPPOBBIX 1TabopaTopuii.

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

o (hopMUpOBaHME WHTEpeca W CTPeMSIEHUS OO6yYaloLWMXCAa K Hay4yHOMY
M3YYEHUIO MPUPOAbLI, PasBUTUE UX WHTENNEKTYa/lbHbIX WU TBOPYECKMX
CMOCOGHOCTEN;

e pasBuUTME MpPeLCTaB/IEHNIA O HAyYHOM METO/e No3HaHWsA 1 (hopMUpPOBaHKe
MCCnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLL MM SAB/IEHUSM;

o (hOPMMPOBAHME HAYYHOrO0 MMWPOBO33PEHMS KakK pesynbTata W3yYeHWs
OCHOB CTPOEHMSA MaTepun N DyHAAMEHTa/IbHbIX 3aKOHOB (PU3VKMK;

o (opmMupoBaHME YMEHWA OODBACHATL ABMIEHUA C  MCMOJ/Ib30BaHMEM
(M3MYECKNX 3HAHWIA N Hay4YHbIX [10Ka3aTe/bCTB,;

o (hopMUpOBaHME NPeACTaBNeHUA O PO (U3MKWU AN PasBUTUS APYrnx
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOTWA.

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

npoLiecce U3y4veHns Kypca 3nKm Ha ypoBHE cpefHero obuiero o6pasoBaHus:



e npuobpeTeHMe  CUCTEMbl  3HaHMI 00  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MEXaHWKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3VKY W
3/1EMEHTbI aCTPOU3NKM;

o (opMMpoBaHVME YMEHWA MPUMEHATb TEOPeTUYeCKMe 3HaHus O
OOBACHEHUS  (DM3NYECKUX ABMIEHWIA B Mpupode W AN NPUHATUA
MPaKTUYECKNX PeLLeHNIA B NOBCEAHEBHON YKU3HU;

e OCBOEHMe CMOCOO0B peLleHns pas3/IMYHbIX 33dad C SBHO 3aaHHOW
(hm3nyeckor Mofenblo, 3adad, MoApasymMeBalOLMX CaMOCTOATE/IbHOE
co3faHune hr3nyecKorm Moaenu, aaekBaTHOM YCNoBMSAM 3afaun;

e TMOHMMaHWE (U3NYECKMX OCHOB M MPUHLMNOB AEACTBUSA TEXHUYECKUX
YCTPOWCTB U TEXHONOMMYECKMX MPOLECCOB, UX B/IMSHUA Ha OKPY)KatoLLYHO
Cpedy,

e OB/aJeHVNe MeTOofaMN CaMOCTOATENIbHOIO M1aHWPOBaHWUA U MPOBEAEHUS
(bM3MYECKNX 3KCMEPUMEHTOB, aHa/IM3a M UHTeprpeTaumMm MHhopmMauun,
ornpeeneHns JOCTOBEPHOCTM MOMYYEHHOI0 pe3ynbTara;

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

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

MpepnaraemMblit B nporpaMme Mo ()M3nMKe nepeveHb /1a60PaTOPHbIX |
MPaKTUYECKMX paboT ABMSETCA PEKOMEeHAOBaHHbIM, YYuUTe/b [AenaeT Bbloop
NpoBefeHNs NabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYASTbHbLIX
0C06EHHOCTeN 0ByYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®du3nka — Hayka 0 npupofe. HayuHble METOAbl MO3HAHWA 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/ILI,bI NMPUMEHNMOCTN CbI/I3I/ILIeCKI/IX 3dKOHOB.
[MpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (m3nkn B (HOPMMPOBAHUN COBPEMEHHOM Hay4YHON KapTUHbI
MUpa, B MPaKTUYECKON AesaTeNIbHOCTU NIOAEN.

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [fBukeHne. OTHOCUTENbHOCTb MEXaHWYeCKOro ABVKEHWS.
CucTtema oTcuéTta. TpaeKTopus.

MepeMelLeHne, CKOPOCTb (CPeAHsst CKOPOCTb, MrHOBEHHasi CKOPOCTb) W
YCKOPEHNe MaTepuanbHOM TOYKM, UX MPOEKUMM Ha OCU CMUCTEMbI KOOPAMHAT.
CnoxkeHre nepemMeLLeHNIA 1 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.

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

TexHMYecKne YCTPOWCTBA W NPAKTUYECKOe MNPUMEHEHWE: CNUAOMETP,
[BWKEHVE CHapALoB, LieMHble Y PEMEHHBIE Nepefadn.

Jlemoncmpayuu

Mogenb CMCTEMbI OTCYETa, WNMKOCTPALMSA KUHEMATUYECKUX XapaKTePUCTUK
ABVKEHNS.

Mpeobpa3oBaHme ABMXXEHWI C UCMO/Tb30BaHMEM MPOCTbIX MEXaHNU3MOB.

MazeHne Ten B BO3AYXe M B pa3pedXeHHOM MPOCTPaHCTBeE.

HabniofeHne ABWKeHWA Tena, OGPOLUEHHOrO MOA YIAIOM K TFOPU30OHTY U
FOPU30HTa/BHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHre CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

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

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

3yyeHune aBWXKeHNs Tena, 6pOLLEHHOI0 FOPU30HTASILHO.

Tema 2. /lunamuka

MpuHUMN  OTHOCUTenbHOCTM  [anunes.  [lepBblii  3akKOH  HblOTOHa.
VIHepumanbHble CUCTEMbI OTCYUETA.

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

3aKOH BCeMMpPHOro TAroteHMs. Cuna TaXecTu. [lepBas KOCMUYeCKas
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 ABVKEeHNe abCoMoTHO TBEPLOro Tena.

MOMEHT CWU/bl OTHOCUTENbHO OCKM BpalleHua. [1nedyo cunibl. Ycnosus
paBHOBECKA TBEPLOIO 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.

3aBMCKMMOCTb CU/Ibl YNIPYTOCTU OT AethopMaLiun.

HesecomocTb. Bec Tena npn yCKOPeHHOM NogbEMe 1 NageHnn.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



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

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro 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
KWHETUYECKOWN SHEPTUN.

MoTeHUmanbHasa aHeprus. MoTeHUnanbHasA 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>KUHHbIA MUCTONET, ABUXXEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHeHns UmnynbCea.

PeakTMBHOE ABMKEHMeE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

WccnegosaHne CBA3N paboThbl CU/bl C U3BMEHEHVMEM MEXaHUUYECKOW 3Heprum
Tena Ha NpuUMepe pacTAXKeHUA Pe3NHOBOI0 XryTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHbIE MOMNOXeHMUA MOI'IeKyJ'IFIpHO-KI/IHeTI/I‘—IeCKOIZ TEOPUN N NX OMbITHOE
060CHOBaHMe. BpoyHOBCKOe [ABWXKeHue. [Ouddysusa. Xapaktep OBUMXKEHUS U
B3aMMO/ENCTBMSA YacTul, BelwjectBa. Mogenn CTPOeHWS [as30B, XWUAKOCTER W
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogesnein. Macca v
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

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



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEeKYNSApHO-
KWHETMYECKON Teopun unpeanbHOro rasa. A6CONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbl. YpaBHeHWe MeHaeneesa—KnanerpoHa.
3akoH [anbToHa. 3onpolecchbl B naeasibHOM rase ¢ NMOCTOSAHHbLIM KOMMYECTBOM
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 mMaccbl BO3fyxa B K/aCCHOM KOMHaTe Ha OCHOBE M3MEpPEeHWiA
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 CNOCO6bLI €8 n3MeHeHWs. KonnyecTBo TennoTel U paboTta. BHYTpeHHSAS
3Heprns  OAHOATOMHOrO  MaeasbHOro  rasa.  Buabl  Tennonepegauu:
Ten/IoNPoBOAHOCTb, KOHBEKLMSA, M3NydYeHe. Y eNnbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTso TennoTbl Npuv Tennonepeaaqe.

MoHaTe 06 aamabaTHOM npouecce. [lepBblid 3aKOH TepPMOAMHAMUKW,
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMKKM K m3ornpoueccam. [paduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawwHbl.  TlpUHUMNBLI  LEACTBMS  TEMIOBbIX  MaLUVH.
MpeobpazoBaHNA 3Heprv B TEMOBbIX MawnHax. KoappuumueHT nonesHoro
[EACTBMA TennoBO MalUMHbl. Linkn KapHo M ero Kosh(UUMEHT MOME3HOro
AEeNCTBUA. IKOOrMYecKme Npobnembl TENNO3HEPTETUKMN,



TexHUYeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEr0 CropaHuns, ObITOBOW XONOANNbHNK, KOHAWLIMOHEP.

Jlemoncmpayuu

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

13meHeHWe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npy Tenaonepesaqe.

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

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, PeakTUBHOIo
ABuraresns.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

3mepeHue yaenbHoM TennoéMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

Teéppaoe Teno. Kpuctannmueckme v amopdHble Tena. AHM30TPONUSA CBOWCTB
Kpuctannos. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe Teni0Boro 6anaHca.

TexHMYecKre YCTPOCTBA W MpPaKTUYECKOe MPUMEHEHME: TUTPOMETP W
MCUXPOMETP, KaOPUMETP, TEXHOIOTUN MOYYEHNS COBPEMEHHbIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHnW.

Cnocobbl n3mMepeHUs BNaXKHOCTMN.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTaN/IMYECKOro BeLLecTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

I3mepeHne 0THOCMTENbHON BNaXKHOCTW BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
AnekTpmsauma  Ten. OneKTpuueckuii  3apag. [Ba Buaa  3MeKTPUYECKMX
3apAfoB. [pOBOAHUKW, AU3ANEKTPUKU W NOMYNPOBOAHUKM. 3aKOH COXpaHeHus
3NEeKTPUYECKOro 3apsaa.
B3aumogeicTeme 3apanoB. 3akoH KynoHa. ToyeyHbI 31eKTPUYECKnA 3apsif.
AnekTpuyeckoe nose. HanpsaXEHHOCTb 3NEKTPUYECKoro nond.  [puHumn



Cynepno3vuum 3NeKTPUYECKUX Nonei. JIMHAM HanpsXKEHHOCTU 3MEKTPUYECKOrO
nonA.

Pab6ota cun  anekTpocTaTMyeckoro nond.  lMoTeHuman.  Pa3HOCTb
noTeHUWaoB. ﬂpOBO,ﬂ,HI/IKVI N ON3INEKTPUKWU B 3JIEKTPOCTATNHECKOM NOJIE.
[nanekTpryeckas NPOHMLAEMOCTb.

ONeKTPOEMKOCTb. KoH/eHCaTOp. NeKTPOEMKOCTb NIOCKOTO KOHAEHcaTopa.
SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

TexHMYecKne YCTPOMCTBA M MPaKTMYECKOEe MPUMEHEHME: 3EKTPOCKOM,
3/1eKTPOMETP, 3MeKTpocTaTUyecKass 3allMTa, 3a3em/eHue  3eKTpPonproopos,
KOHAEHcaTop, KONUpoBasibHbIV annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOIACTBO M MPUHLMN AeACTBUSA 31EKTPOMETPA.

B38.I/IMO,EI,€I7ICTBI/I6 Had/IEKTPNU30BaHHbIX TE/.

ANeKTprYECKoe Nnone 3apsXKeHHbIX Ten.

MpOBOAHMKIM B 3NEKTPOCTATUYECKOM MOSE.

31'IeKTpOCTaTI/I‘—IeCKaFI 3awuTa.

[N3NeKTPUKM B 3N1EKTPOCTATUYECKOM MOSE.

3aBMCUMOCTb  3MIEKTPOEMKOCTM M/IOCKOr0 KOHJeHcaTopa OT n/ollaaun
MNNaCTnUH, PaCcCToOAHNA MeEXAY HUMU U |EI,I/ICBJ'I(EKTDI/I‘-I(?CKOI\/JI MPOHNLIAEMOCTMN.

SHeprus 3apsHKEHHOro KOHAeHcaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

3mepeHne 3NeKTPOEMKOCTY KOHAEHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

ONEKTPUYECKMIA TOK. YCNMOBMS CYLLECTBOBAHMSI 3MEKTPUYECKOrO TOKa.
VicTouHnKM ToKa. Cuna ToKa. MoCTOSIHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

ONeKTpnMYecKoe COMPOTMBNEHME. Y[eNbHOe COMPOTMB/IEHME BeELLIECTBA.
MocnenoBaTenbHOE, NapansieNibHoOe, CMeLLIaHHOE COeNHEHME NMPOBOAHMKOB.

PaboTa 9MeKTPMUYECKOro Toka. 3akoH [koyns—S/leHua. MOoLHOCTb
INEKTPNYHECKOIo TOKa.

3]'IeKTpO,CI|BI/I)KyLLI|aFI Chla N BHYTpPEHHEE COMNpPOTUB/IEHNE WNCTOYHUKaA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOI) 3NneKTpUYeckoi Lenun. KopoTkoe 3aMblKaHue.

ONeKTpOHHast  MPOBOAMMOCTb  TBEPABIX  METaN/oB.  3aBUCUMOCTb
conpoTmnBneHna MeTaszioB OT TEMNEPATYPbI. CBerI'IpOBO,CI'I/IMOCTb.

ONEKTPMYECKMiA TOK B BaKyyMe. CBONCTBA 3NEKTPOHHbIX MYUYKOB.

MonynpoBogHukK.  COGCTBEHHass M MNPUMecHas  NPOBOAMMOCTb
nonynpoBogHnKoB. CBOCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPUGOPLI.

OneKTpUYeCKMin TOK B pacTBopax W  pacniaBax  3/EKTPO/NTOB.
ONEKTPONUTUYECKAs AnccoLmaums. SNEKTPON3.



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

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

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT [AJIMHBI,
NnoLwaamn rnonepeyHoro CeYeHns 1 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.

VckpoBoii pa3pss 1 NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

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

HabntogeHve anekTponmaa.

MexknpeaMeTHble CBA3H

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 U3YYEHNEM METOAOB Hay4yHOro
MO3HaHMS: SIBMIEHWE, Hay4yHbIA (hakT, runoTesa, (M3MYeckas BeNMYMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOAENIMPOBaHNE, MOAESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHad  (PYHKUMS,
napabona, runep6ona, Ux rpankn N CBOMCTBA, TPUTOHOMETPUYECKME (PYHKLMN:
CWHYC, KOCMHYC, TaHTeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
Tens000MeH XMBbIX OpPraHnM3MoB (BUAbl Tensonepesayn, TeMI0BOe paBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumust: QUCKPETHOE CTPOEHME BELLECTBA, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJlb
BeLecTBa, MONApHas Macca, TernsioBble CBOMCTBa TBEPALIX TeS, XUAKOCTEH U



rasoB, 3MEKTPUYECKME CBOMCTBA METANNOB, 3MEKTPONUTUYECKAsS AMccoLmaLms,
ra/bBaHUKa.

Teozpagpus: BNAKHOCTb BO3yXa, BETPbI, GApOMeTp, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
MMNynbCa B TeXHUKe (pakeTa, BOAOMET W Apyrue), ABUraTeNb 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, 3NeKTpOHarpeBaTe/bHble npnoopbl,
3NEKTPOOCBETUTE bHbIE MPMBOPbI, FafbBaHMKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

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

MarHuTHoe nMone MPOBOAHMKA C TOKOM. KapTuHa /NMHWMIA  UHAYKLMK
MarHMTHOro nona [A/MHHOro NPAMOro NPOBOAHMKA W 3aMKHYTOrO KOJbLIeBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTeda. B3amogencTene npoBOAHNKOB C
TOKOM.

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

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

fBneHVe 3MEeKTPOMarHUTHON MHAYKUMK. T1OTOK BeKTopa MarHUTHOW
NHOYKUMW.  DNEeKTPOABMXKYLLAA cuna WHAYKUMW. 3aKOH  3/1eKTPOMAarHMTHOM
NHAYKUMN Papages.

BuxpeBoe 3neKTpnYyeckoe Mnose. INeKTPOABWXKYLLaA cuna WHOYKUMKA B
NPOBOAHMKE, ABMKYLLEMCA NOCTyNaTe/lbHO B 04HOPOAHOM MarHUTHOM MNoJe.

Npaswnno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLNN.

SHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe nosne.

TexHU4Yeckne YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEKTPOMarHUTbI, 3MEKTPOABUraTeNlb, YCKOPWUTENU 3NeMEHTAPHbIX
yacTuL, MHAYKLMOHHAA Neysb.



Llemoncmpayuu

OnbIT JpcTea.

OTK/OHEHWE 3/IEKTPOHHOI0 NnyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JTopeHLa Ha NOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3M1EKTPOABMXKYLLEN CUbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro NOTOKa.

#BneHne caMOMHAYKLUMN.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHve AecTBUA MOCTOAHHOIO MarHMTa Ha pamKy ¢ TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen 5. KosieOaHUs U BOJIHBI

Tema 1. Mexanuueckue u dJIeKmpomazcHumHsle Ko1iebanusn

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

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

MpefcTaBneHne 0 3aTyXatoLmxX KonebaHuaX. BbIHY>XaeHHble MexaHUYecKune
KonebaHuns. Pe3oHaHC. BbIHY)XeHHbIe 3/1eKTPOMarHUTHbIE KOebaHus.

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

TpaHcgopmatop. Mpon3BoaCcTBO, nepefada n noTpebneHne 3NeKTPUUECKoi
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3NIEKTPO3HEPT M B MOBCEAHEBHOW XXMU3HM.

TexHMYecK/e YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUW 31eKTponepeaay.

Jlemoncmpayuu

WccnegoBaHve napameTpoB KosebaTenbHOM CUCTeMbl (MPYXXUHHBIA UK
MaTemMaTU4ecKnin MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWi.

HabnofeHne pe3oHaHca.

CB060O/HbIE 3NEKTPOMArHUTHbIe 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.

Vuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

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

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

Tema 2. Mexanuueckue u IIEKMPOMACHUMHDbBLE 60JIHblL

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.

ANEeKTPOMAarHUTHbIE BOJIHbI. Y CMOBUA U3/yYeHUs 3N1IEKTPOMArHUTHbLIX BOJH.
B3anmHasa opueHTaums BeKTopos E, B, V B anekTpomarH1MTHoi BonHe. CBolCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKEHWe, MpesioMsIeHne, nongapusaums, avgpaxkums,
nHTepdepeHUms. CKOPOCTb 3M1IEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MNMpUMeHeHMe 3M1eKTPOMArHUTHbIX BOSIH B
TEXHWKe U ObITY.

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpyXXatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpa3ByKOBasi AMArHOCTMKa B TEXHWKE W MeauuMHe, pajap,
paanMonpuEMHNK, TeNeBn30p, aHTeHHa, TenedoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpoCcTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxKeHUs 1 NPeNoMIeHNs MeXaHUYeCKX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTU 3ByKa M BbICOTbl TOHA C amnaUTygon K
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWMCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
npenomeHve, NoAapusauns, AMppakLms, NHTepepeHLus.

Tema 3. Onmuka

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

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

MpenomneHne ceeta. 3aKOHbI NPefIoM/IeEHNS cBeTa. ABGCOMOTHLIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CnoxXHbIin coctas 6enoro ceeta. LigeT.

Cobuparowime ©n paccevBarolime fMH3bl.  TOHKas JfiMH3a. POKYyCHoe
paccTosiHMe WM OMTUYEecKas CuMa TOHKOW NMH3bI. [1OCTPOeHUe M300paXkeHWn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. VIHTepgepeHumsa cBeta. KorepeHTHble WCTOUHUKM,
Ycnosus HabnogeHUs MakCUMyMOB U MUHUMYMOB B WHTep(epeHLUMOHHOM
KapTUHe OT ABYX CMH(A3HbIX KOrePeHTHbIX MCTOYHWKOB.

Ongpakumns cBeta. [OudpakuMoHHas pewéTka. Ycnosume HabnoaeHUs
rMaBHbIX  MakCUMyMOB MpW  MageHUM  MOHOXPOMATMYEeCKOro CBeTa Ha
ANGPaKUNOHHYHO PELLIETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKoe MpPUMEHEHME: O4YKW, Jyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTMKa, ANdpaKkUMOHHAA PeLLETKA, MONAPOUL.

Jlemoncmpayuu

MpAMONIMHeHOe pacnpoCTpaHeHWe, OTPaXKeHWEe W MNPeioM/ieHne CBeTa.
OnTunyeckne npnbopsbl.

MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAaA.

VccnepnoBaHve CBOMCTB M306pakKeHUI B IMH3aX.

Mogenn MMKpocKona, Teneckona.

HabntogeHve nHTepepeHLMn cBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcum ceeta.

Mony4yeHwue crnekTpa ¢ MOMOLLbIO MPU3MBbI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANGPaKLMOHHON PELLETKN.

HabnofeHne nonsprsanmmn ceeta.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



13mepeHune nokasartens npesioMneHns CTekna.
VccnefoBaHvie CBOMCTB M306paXKeHNI 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.
OTHOCMTENBHOCTL OAHOBPEMEHHOCTW. 3amefIeHe BPEMEHM U COKpaLlieHue
ANHBI.
SHeprus v UMNynbC PeNATUBUCTCKON YaCTULbI.

CBs3b MaCCbl C 3Heprueidi 1 UMMNYNbCOM PENATUBUCTCKOW YacCTMLIbl. DHeprus
MOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

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

OTKpbITNE N uccnegoBaHne gotoadpekTa. OnbiThl A. IT. CToNeToBa. 3aKOHbI
(hoToa(hpeKTa. YpaBHEHNE IMHLUTENHA ANA (POoTo3ddekTa. «KpacHas rpaHuLa»
(hoToahheKTa.

NasneHune ceeta. OnbIThl 1. H. Jlebeaesa.

XnMnyeckoe AeicTBme cBeTa.

TexHU4YeckMe YCTPOCTBA W MNPaKTUYECKOe MNPUMEHeHME: (OTO3/IEMEHT,
(hoToAaTumMK, ConHevHasa 6atapesi, CBETOANOA,

Jlemoncmpayuu

PoTO3(h(heKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

ViccnenoBaHme 3aKOHOB BHeLLUHero hotoagdekTa.

CeeToanog.

ConHeyHas batapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopia Mo paccesHMIO d -4acTul.
MnaHeTapHasd Mogenb aTtoma. [loctynatel bopa. W3nydeHne u nornoLlieHue
(bOTOHOB MpW nepexofde aToMa C OAHOrO YPOBHS 3HEPrum Ha Apyroin. Bugpl
cnekTpoB. CMeKTp YPOBHEN 3Heprum atoMa Bogoposa.

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

Mogesb onbiTa Pesepdopaa.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHne nMHeYaToro crnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepnMeHThl, [0Ka3blBaloLWMe C/OXKHOCTL CTpoeHusA fppa. OTKpbITUEe
pagnoaktMBHocT.  OnbiTbl  Pesepdopga no  OnpefeneHnW0  cocTaea
pagMoakTUBHOrO u3ny4veHms. CBoiWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pafmMoakTUBHOCTY Ha »MBble OpraHu3mbl.

OTKpbITUE MPOTOHA M HEeMTpoHa. HyknoHHas moaens sapa lMeinseH6epra—
VBaHeHKoO. 3apaa aapa. MaccoBoe umco aapa. 30Tonsl.

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. TepMosdepHblt CUHTE3. [MpobneMbl M NEePCNeKTUBbI
AAEePHOM 3HEPreTUKN. DKOSIOTNYECKME acMeKTbI AAePHOM SHEPTETUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHNA Y perncTpaummy a/ieMeHTapHbIX YacTuLl,

dyHAamMeHTaNbHble B3aMMOAENCTBUSA. EQUHCTBO (hM3NYECKOW KapTUHBI MUPa.

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

Jlemoncmpayuu

CYETUMK NOHU3MPYIOLLMX YACTHLL.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

WccnenoBaHme TpekoB YacTuL, (Mo roToBbIM (DOTOrpaumsam).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pasBuUTUA aCTPOHOMUN. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUEHMe
aCTPOHOMUM.

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

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTMBHOCTb. WCTOUHMK 3Heprun ConHua u 3BE3[.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrekTpasibHbIi Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCnefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NA 3BE3[ [/1aBHOW MOCNefoBaTe/IbHOCTN. BHYTpeHHee CTpoeHue



3BE34. CoBpeMeHHble NPeACTaB/eHNsa 0 NpoucxoxXaeHnn n ssontoumm ConHua v
3BE3[,. JTanbl XXU3HN 3BE3M.

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

BceneHHas. PaclumpeHne BceeneHHoi. 3akoH Xab6na. PasberaHve ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpefeneHnUs NooXKeHNs He6eCHbIX 0ObEKTOB Ha KOHKPETHYIO
[laTy: OCHOBHble co3Be3ama CeBepHOro nonyLuapusa u apkue 3Besfpbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMa/IbHOM N 3TUYECKOW chepax AesATe/IbHOCTU YesloBeKa, posib U MeCTO (hIU3MKK
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POSb PU3NYECKO TEOPUU
B (hOpMMPOBaHWM NPeACTaBfeHNA O (PU3NYECKON KapTUHE Mupa, MeCcTo
(hM3MYECKON KapTWHbI MUpa B 06LLEM PsAY COBPEMEHHbIX eCTECTBEHHO-HAYUHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MexknpeaMeTHbIe CBA3H

N3yyeHne Kypca (om3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
61oIornn, XMMnK, recrpatnumn 1 TeEXHOIOrnN.

Mescnpeomemnvie nonsmusi, CBA3aHHble C U3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHME, IKCNEPUMEHT, MOLENIMPOBaHNE, MOLESb, NU3MEPEHNUE.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(PYHKUUKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCU KOOPAWMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTaPHBLIX (YHKLUWA, NPU3HaKKW MNoA06US TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX quryp n oobéma Ter.

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

Xumus: CTPOEHNE aTOMOB W MOJSIEKY/, KPUCTa/IINYeCcKaa CTPYKTypa TBEPALIX
TeN, MeXaHu3Mbl 06pa3oBaHUS  KPUCT/IMYECKOW PELUETKKW, CMeKTpasbHbIi
aHanns.



l'eocpagpus: MarHUTHble noMOCca  3eMAn, 3a1eXW  MArHUTHbIX  PYA,
(hoTOCHEMKA 3eMHOM NMOBEPXHOCTK, MPefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUWA  3M1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
aNeKTpoABuUraTeNb, MHAYKUMOHHAA Neyb, pajap, PaguonpuémHuk, Tenesun3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
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 AOCTUXKEHWNE CNeayoLnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30oBaTe/IbHbIX Pe3y/1bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/bTaTbl 0CBOEHUS Y4ebHOro npeamMeTa «Pusnka» AOMHKHbI
OTpaXaTb [OTOBHOCTb W CMOCOOHOCTb 00Yy4aroLWMXCA PYKOBOACTBOBATHCA
chopMUPOBAHHON BHYTPEHHEN MNO3NLUMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCUMIACKOr0 O6LLECTBA, PACLLUMPEHWNE XKM3HEHHOIO
OnbITa W OMbITa AeATe/IbHOCT B NPOLECCE peasin3almm OCHOBHBIX Harpas/ieHWI
BOCNUTATE/IbHON AeATe/IbHOCTI, B TOM YIC/e B YaCTW:

1) rpamaaHCKOro BOCIIMTAHMS

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

NPUHATUE  TPaAULMOHHBLIX  OOLLIEYENOBEYECKMX  TYMaHUCTUYECKUX U
[EMOKPaTUYECKNX LIEHHOCTEM;

FOTOBHOCTb BECTW COBMECTHYIO [eSTeNIbHOCTb B MHTEpecax rpaxaaHCKoro
06LLecTBa, y4acTBOBaTb B CaMOynpaB/ieHUn B 06pa3oBaTe/IbHON OpraHu3aLuu;

YMeHMe B3aMMOZeliCTBOBaTb C COLMaIbHbIMU UHCTUTYTaMU B COOTBETCTBUN C
NX PYHKUNUAMUN U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpakKaaHCKoM NAEHTUYHOCTN,
NnaTpuoTU3Ma;

LIEHHOCTHOEe OTHOLUEHME K TOCYAapCTBEHHbIM CUMMBOMAM, [LOCTUXKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IN3NKN N TEXHUKM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOr0 NOBEAEHWS;

CMOCOGHOCTb OLEHMBaTL CUTYaUUIO U MPUHMMAaTb OCO3HaHHbIE PeLleHus,
OPVEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM 4uC/Ee B
AEATENIbHOCTU YUYEHOrO;

0CO3HaHWe NMYHOrOo BK/1ada B MOCTPOEHME YCTONYMBOIrO Oy AyLIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

3CTETUYECKOE OTHOLLEHNE K MUPY, BK/IKOYas 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 caMo0bpa3oBaHuo B 06/1aCTu
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJOrHYeCKOro 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 [esATe/lbHOCTU 3KO/OrMYecKoil Harpas/ieHHOCTU Ha
OCHOBE VMEIOLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

ChopMMPOBAHHOCTb MMPOBO33PEHMSA, COOTBETCTBYIOLLEN0 COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKOI HAYKN;

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTb e€ BCECTOPOHHE;
onpepenaTb Uenu AeATeNlbHOCTW, 3afaBaTb MapamMeTpbl U KPUTEPUM UX
[IOCTKEHMS,
BbIABNATbL  3aKOHOMEPHOCTU W MNPOTUBOPEYMSs B pacCMaTpMBaEMbIX
(hM3NYECKMX ABMEHMSX;
pa3pabarbiBaTb MaH peLleHns npob6/emMbl ¢ YYETOM aHa/M3a UMERLLMXCS
MaTepuanbHbIX N HeMaTepPUasIbHbIX PECYPCOB;
BHOCUTb KOPPEKTMBLI B AEATENbHOCTb, OLIeHMBaTbL COOTBETCTBME PE3y/IbTaToB
LIeNsIM, OLIEHMBAaTb PUCKM NOCNEACTBUI AEATENbHOCTY;
KOOPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/MOBUSIX  peasibHOro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pa3BMBaTb KpPeaTMBHOE MbILL/IEHME MPU PELLEHNN KN3HEHHBIX NPO6IEM.
ba3oBble ncciienoBare/ibCKue AeiicTBUS.
BNafeTb Hay4yHOW TEPMWUHONOIMEN, KOYEBLIMU MOHATUSAMM M METoAaMu
(h13nYeCKoin HayKu;



B/lafieTb HaBblKaMy y4eBOHO-MCCeA0BaTeIbCKON U NMPOEKTHON AeATeNbHOCTH
B 06/1aCTV (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOVCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MEeTO/0B NO3HAHWUS;

BMafleTb BUAAMW  [eATENbHOCTM MO MOJlyYEHUIO HOBOMO 3HaHUS, €ero
NHTeprpeTayun, npeobpasoBaHNO W MPUMEHEHUIO B  Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNATb MPUYUHHO-C/MIEACTBEHHbIE CBA3M U aKTya/iM3mpoBaTth 3afaqy,
BblABUraTb rMMoTe3y eé pellueHWs, HaxoAWUTb aprymeHTbl A/ [OKasaTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3aiaBaTb NapameTpbl Y KPUTEPUN PeLLEeHNS;

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

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afaynM B 0Opa3oBaTe/lbHON
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

YMeTb MEPeHOCUTb 3HaHWUA MO0 (M3MKe B MpPaKTUYeCKytd 0061acTb
XN3HEeATeIbHOCTH;

YMETb MHTErpmpoBaTb 3HaHWUSA U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUraTb HOBbIE MAEW, NpednaraTb OpUrnMHasIbHble MOAX0Ab! U PeLLEHNS;

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

B/IaleTb HaBbIKaMWN MOMYYEHUA MHPOPMaLMM (PU3NYECKOTrO cofepXKaHus 13
MCTOYHMKOB pPasHblX TWUMOB, CaMOCTOATE/IbHO OCYLLECTBATb MOWUCK, aHaIu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBaTb JOCTOBEPHOCTb MH(hOpMaLmu;

MCNONb30BaTb  CPeACcTBa  MH(OPMALUMOHHBIX M KOMMYHMKALMOHHbIX
TEXHO/OMMI B PeLLeHNN KOTHUTUBHbIX, KOMMYHUKATUBHbIX U OpPraHn3aunoHHbIX
3afa4 C CcobnogeHnemM TpeboBaHWn 3PrOHOMUKW, TEXHUKM 6e30MmacHoCTH,
FUTVEHbl,  PECYPCOCOEPEXEHNs, MPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NHHOPMaLMOHHOM 6e30MacHOCTY;

cOo3faBaTb TEKCTbl (DM3NYECKOTO COAEPXKaHWA B Pas3/IMYHbIX ¢opmartax c
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYLLECTB/IATL 06LLEHNE HA YPOKax (PU3NKN 1 BO BHEYPOUYHOW AeATENbHOCTY;
pacno3HaeaTb  MNPEeAnoCbINKN  KOHAMKTHBIX — CUTyauuii 1M cMmsiryatb
KOH(NKTbI;



Pa3BEPHYTO W IOFTMYHO M3MaraTb CBOK) TOYKY 3PEHMSI C WCMO/b30BaHWNEM
A3bIKOBbIX CPEfCTB;

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BblOVpaTb TeMaTWKy W MeTOAbl COBMECTHbIX AeACTBUA C YUYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUiA,
pacnpefendTb Po/iM C YYETOM MHEHWUA Y4YaCTHMKOB, O06CYXAaTb pe3y/bTaTtbl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/Mafa W KaX4oro yyacTHWKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

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

OCYLLUECTBNATb MO3UTMBHOE CTpaTermyeckoe MOBeAeHNe B  Pa3/INYHbIX
CUTYaLMsX, MPOSIBAATL TBOPHYECTBO U BOOGPaXKEHUE, ObITb MHULMATUBHbIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHYH AeATe/lbHOCTb B 061acTu
(M3NKN W  aCTPOHOMWUW, BbISBNATL MNPO6GAEMbI, CTaBUTb U (POPMYNNPOBATH
COOCTBEHHbIE 3a/1auu;

CaMOCTOATE/IbHO COCTaBMIATL MMaH pPelleHMst PacYETHbIX U KayeCTBEHHbIX
3afa4, nsaH BbIMOIHEHNA NPaKTUYECKOWN paboTbl C YYETOM MMEIOLLNXCS PeCYpCOB,
COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYTeHNI;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINUHbIX MPeLNOUTEHNIA;

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

OLeHMBaTb NPUOOPETEHHDIN OMbIT;

CnocobcTBOBaTb (POPMUPOBAHUIO M MPOSAB/IEHMIO 3pyAMUMM B 061acTy
(h131KK, NOCTOSHHO MOBbILLATL CBOW 06pa3oBaTe/IbHbIN U KY/IbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

BMafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  peiekCUM  KakK  OCO3HaHWA
COBepLUaeMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWIA;

1CMoMb30BaTh NMPUEMBI pPeieKCUN ANS OLEHKU CUTYauuu, Bbibopa BEPHOMO
peLleHuns;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO TMPUHUMATbL PeLleHnUs Mo KX
CHVDKEHWIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX Mpu aHasvse pesy/bTaToB
[eATeIbHOCTY;

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesynbTaToB
[eATeNbHOCTY;

Mpy3HaBaTb CBOE NPaBo M NPaBo APYrvX Ha OLLUNOKK.

B npouecce [OCTMXKEHUA NNYHOCTHBLIX Pe3y/bTaTOB OCBOEHWS NPOrpaMMbl
no dwusmMke ANa YPOBHA CpeaHero o6Llero o6pa3oBaHNA Yy 06yvaroLMXCH
COBEpLLEHCTBYeETCHA 3MOLMOHASbHbIN WHTENNEKT, npeanosaratoLwpia
ChopMM1pPOBaHHOCTb:

CaMOCO3HaHWs, BK/IOYatoLWero cnocobHOCTb NOHUMATbL CBOE 3MOLMOHa/IbHOE
COCTOsiHWE, BUAETL Hamnpas/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOM Cdepbl,
ObITb YBEPEHHbIM B Ce6E;

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

BHYTPEHHEN MOTMBaLW, BKIOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHMIO Lenn
ycriexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHWe [AeCTBOBaTb WMCXOAA M3 CBOMX
BO3MOXHOCTEW;

aMMaTnK, BK/IKOYatoLLeld CrnocobHOCTb NOHMMATL 3MOLMOHA/IbHOE COCTOSHME
APYrnX, Y4uTbIBATb €ro MNpW OCYLLEeCTB/IEHUM OOLLEeHMs,, CMNOoCOBHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

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

INPEJIMETHBIE PE3YJIBTATBI

K KoHuy o00yyeHus B 10 kiacce npegMeTHble pe3y/ibTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

AEMOHCTPUPOBaTb Ha NpUMepax Posib U MecTo (PU3NKM B POPMUPOBaAHMK
COBPEMEHHOW Hay4yHOW KapTWUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B NPaKTUYECKON AeSATENbHOCTM NHOAEN;

YUMTbIBaTb pPaHuLUbl MPUMEHEHWUA U3YYeHHbIX (QU3NYECKUX MOeNei:
maTepuanbHas TouKa, UHepLUmanbHas cucteMa oTcUéTa, abCoNtoTHO TBEPAOE TeNo,
naeanbHbIA ra3, MoAeNn CTPOEHNS rasoB, XXMAKOCTEN U TBEPALIX Ten, TOYEUHbIN
3NEKTPUYECKINIA 3apsAg NPK peLLeHn (U3NYecKnX 3aaay;

pacnosHaeatb usmnyeckme sBneHns (MpoLuecchl) U 00BACHATbL UX HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNSAPHO-KMHETUYECKOW TeopuM CTPOEHWS BeLlecTBa M



3NEeKTPOANHAMUKL:  PaBHOMEPHOE U PaBHOYCKOPEHHOE  MPSAMOMHENHOE
[BWKEHMe, CBOOOAHOE MafeHWe Ten, ABWKEHME MO OKPY>XHOCTW, WHepuus,
B3auMOgencTeme Tesn, anddysns, 6pOyHOBCKOE ABMKEHME, CTPOEHUE XMUAKOCTEN
N TBEPAbIX Tes, N3MeHeHNe 06bEMa Te/ Npu HarpeeaHun (OXNaXaeHWn), TenioBoe
paBHOBeCKe, MCNapeHue, KOHAEHCaUWs, MaBfeHue, KpUCTan3auns, KuneHwue,
B/MIXKHOCTb BO3/yXa, MOBbILLEHWE AaB/IeHUs ra3a Npu ero HarpesaHumM B 3aKpbITOM
cocyfe, CBfi3b MeXAy rnapameTpamu COCTOAHMA Trasa B M30npoueccax,
3NIeKTpm3aLUma Tes, B3aMMOenCcTBUe 3apaoB;

OMMnCbIBATb MEXaHNYEeCKOe [ABWKEHME, WUCMOSb3ysa (PU3NYECKME BENIMUUHDI:
KOOpAuHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMMNYNbC Tena, KMHeTUYeckas 3Heprus, noTeHumasbHas 3Heprus, mexaHu4yeckas
paboTa, MexaHW4yeckass MOLLHOCTb; MpPW OMWCaHUW MNPaBU/IbHO TPaKTOBaTb
(PM3NYECKNIA CMBICT UCMOMb3YEMbIX BE/IMUYMH, WX 0O03HAYeHMs W eanHMLBbI,
Haxo4AnTb (hopMy/ibl, CBA3bIBAIOLLME AAaHHYH (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 ABWXKEHUS MOJIEKY/I, CpefHeKBagpaTnyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEMJIOThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3()(pMUMEHT MOMe3HOro AeWCTBMS TEenioBOro [Asurartens; npu  onucaHum
MpaBUIbHO TPaKTOBaTb (PU3NYECKMIA CMbICNT WUCMOMb3YEMbIX BEIUYMH, UX
0603HayYeHNs W  eauvHWLUbI, HaxXoAWUTb  (POPMY/bl, CBA3bIBAOLME  [AHHYIO
(h13MYeCKyro BENIMUNHY C APYTUMUN BEIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHNa (nMpouecchl), NUCMonb3ys PUNYECKME BENNUYUHBIL: 3NEKTPUYECKUIA 3apsi,
3NEKTPMYECKOe Mose, HanpsXKEHHOCTb MONA, NOoTeHUMan, pasHOCTb MOTEHLNASIOB;
MNpyv OMUCaHWN MPaBW/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOMb3YEMbIX
BE/IMUMH, UX 0003HAYeHUS W efUHWLbI; YKasblBaTb (DOPMY/ibl, CBA3bIBaOLLME
[AAHHYIO (DU3NYECKYHO BE/IMUYNHY C APYTUMUN BENIMYNHAMN;

aHa/IM3npoBaTb (PU3NYECKMe MPOLLECCHl U ABNEHWUSA, UCMOMb3ya (U3NYECKME
3aKOHbI N NPUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 111 3akoHbl HblOTOHa,
3aKOH COXpaHeHUs MeXaHWYeCKO 3Heprumn, 3aKOH COXpaHeHWs MMMY/bCa,
MPUHLMN CYNeprnosvummM Cu, MPUHUMN PaBHOMNPaBUA WHEpPUUaSIbHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KMHETUYECKYIO TEOpU0 CTPOEHMSA BeLecTBa, rasoBble
3aKOHbl, CBA3b CpeAHEN KMHETUYECKOW 3HEPrMmM TEMNOBOr0 ABMXXEHUS MOMEKYN C
abCo/MOTHOM TeMnepaTypoi, NepBblil 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NEKTPMYECKOro 3apsafa, 3akoH KynoHa, npyv 3TOM pas3inyatb CNOBECHYHO
(hopMyNMPOBKY 3aKOHa, ero mMaTteMaTU4YeckKoe BbIpaXXeHWe U YCnoBus (rpaHuupl,
061acTn) NPUMEHUMOCTWU;



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

BbINO/HATL  3KCMEPUMEHTbI MO0  WCC/eA0BaHUIO (PU3NYECKUX SBMEHUIA U
MPOLECCOB C WCMO/Mb30BAHNEM MPAMbIX UM KOCBEHHbIX W3MEpPeHWid, Npu 3TOM
(hopmynupoBatb npobnemy/3agadyy W rUNoTesy Y4eOHONo  3KCMEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeaioXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIe N KOCBEHHbIE M3MEPEHNA (IN3NYECKUX BEMYUH, MPY
3TOM BblOMpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAY  (M3NYECKUMW  BeIMYMHAMU  C
MCNONb30BaHNEM MPAMbIX WM3MEPEHWA, MPU 3TOM KOHCTPYWMpOBaTb YCTaHOBKY,
(mkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCUMOCTU (DU3NYECKUX BESIMYMH B
BuAe Tabnuy 1 rpaMkoB, fenatb BbIBOAbI MO pe3yibTataM UCCefoBaHuns;

cobntogate npasusia 6e3onacHoro Tpyga npv NpoBefeHUU UCCnefoBaHUin B
pamKax Y4eOGHOro 3KCMepuMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM W3MEPUTENbHBLIX YCTPOWUCTB M N1abopaTopHOro
0bopyaoBaHuUs;

pelarb pacyéTHble 3afa4n C SBHO 3afaHHON (M3NYECKO MOZESbHO,
NCMoMb3ys (hM3nYecKme 3aKOHbI U MPUHLMNbLI, HA OCHOBE aHa/n3a YCN0BUA 3aa4um
BblOMpaTb (OM3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeobXxo4uMble ANA eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBaTb PeaslbHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBEHHbIE 3afa4u: BbICTpamBaTb IOrMYECKM HENPOTUBOPEUYNBYIO
LIeMOYKY PacCy>KAeHWA C Onopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTM W
(hm3nyeckme SABNeHns;

MCNoNb30BaTb  MPW  pelleHun  Y4yebHbIX  3afa4  COBPEMEHHbIe
NH(OPMALMOHHbIE TEXHOOTUWN ANt NMOUCKA, CTPYKTYPUPOBaHUS, NHTeprpeTaumm
N NpefcTaBfeHns y4ebHOM U Hay4yHO-MONYNAPHOM UH(OPMaLMK, NoyYeHHOW 13
Pa3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaNIM3MPOBaTb NoMyvYaeMyto MH(DOPMaLMIO;

NPYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pasBMTME HayKu, OObACHEHWE MPOLECCOB OKPYXKalowero mupa, B pasBuTUE
TEXHUKMN N TEXHOSIOMUNA;

MCMOoMb30BaTb TEOPETMYECKMEe 3HaHWUA MO (JM3MKe B MOBCEAHEBHON XXM3HU
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/HEHNEM pPa3/INYHbIX COUMa/bHbIX POSeN,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN 1
MNaHMPOBaTb AeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLEHNBATb
BK/1aJ, K&XKAO0ro M3 yY4aCTHUKOB rpynmbl B PeLleHne paccMaTprBaeMort Npo6iemsl.

K KoHuUy o00yyeHus B 11 kuacce npegMeTHble pe3y/ibTaTbl Ha 6a30BOM
YPOBHE [0/KHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax pofib U MEeCTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHOW Hay4HOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNiA, B MPAKTUYECKON AeATeNbHOCTU NIOAEW, LIENOCTHOCTb U eAMHCTBO
(h13nyecKoin KapTnHbI MUPa;

YUMTbIBaTb TPaHuLUbl MPUMEHEHWUA UN3YYEHHbIX (QU3NYECKUX MOENeN:
TOYEUHbIA 31eKTPUYECKUNIA 3apsif, /Tyd CBETa, TOYEYHbIN MCTOYHUK CBETa, AaepHas
MOZe/lb aToMa, HYK/IOHHas MOfe/lb aTOMHOMO sfpa Mnpu pelleHnn (ru3nyeckmx
3ajav;

pacrnosHaBaTb m3NYecKne SBeHns (NPOLLECChbl) N 0OBSACHATb X Ha OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKM 1 KBAHTOBOWN (IM3UKW: 3M1EKTPUYECKAs NPOBOAMMOCTb,
TENN0BOe, CBETOBOE, XMMWYECKOE, MarHUTHOE AEWCTBUS TOKa, B3aMMOAENCTBME
MarHWTOB, 3/1eKTPOMAarHuUTHas WHAYKUMSA, [AeACTBME MarHUTHOrO Mofd  Ha
MPOBOAHWK C TOKOM W ABWXYLIMIACA 3apsf, 3MEeKTPOMarHUTHblE KonebaHus K
BO/IHbI, MPSIMO/IMHEAHOE PacrnpoCTpaHeHWe CBEeTa, OTPaXeHWe, MpPeslOM/IEHNE,
NHTepdepeHUns, audpakumMs W nonspusaums  CBeTa, AMCNEepcUs  CBeTa,
(hoTO3NEKTPMYUECKUIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [aBNEHNE, BOSHUKHOBEHME
NIMHENYaTOro CrnekTpa aroma BOAOPOAA, €CTeCTBEHHas W MCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOMCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NEKTPMYECKYHD  MPOBOAMMOCTb  Pa3MYHbIX  cpeq) WU
3/IeKTPOMarHuTHble ABMEHNSA (NPOLEecChl), MCMOMb3ysa (PU3NYECKME BENNYUHDI:
3NIEKTPUYECKNIA 3apsf, CUMa TOKa, 3MEKTPUYECKOe HanpshKeHue, 3NeKTpUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLMANOB, 3NEKTPOABMXKYLLASA Cua, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKKN, 3HEPrns 3MEeKTPUYECKOro U MarHWTHOrO MNonein, nepuog M vactoTta
KonebaHuin B KonebaTeNbHOM KOHTYpe, 3apsf M cuna ToKa B npouecce
FapMOHUYECKUX  3NEKTPOMArHUTHbLIX KOMebaHuil, (POKYCHOe pacCcTosiHue U
ONTWYeCcKass cuna NMH3bI, NPU ONUCAHUWM MNPaBWIbHO TPaKTOBaTb (IU3NYECKUI
CMbIC/T WCMNO/b3YEMbIX BEIMYMH, WX O0003HAYEHWA W EeAMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3bIBalOLWME  [OAHHYH  (PU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;

ONUCbIBaTb W3y4YeHHble KBaHTOBbIE SBMEHMS W MNPOLIECCHI, WUCMO/b3ys
(m3nyeckne BENMYMHBI: CKOPOCTb 3/M1EKTPOMArHUTHLIX BOJH, AAMHA BOMHbI Y



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, YKa3biBaTb (DOPMY/bl,
CBA3bIBAKOLLME [aHHYHO (DM3NYECKYKD BeMYMHY C  APYTUMW  BeNUYMHAMW,
BbIUYMCNATbL 3HaYEeHWE (PU3NYECKON BENNUYNHDI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABMEHUS, UCMOMb3ya (PU3NYECKUe
3aKOHbl W MPUHLUMMBI: 3aKoOH OMa, 3aKOHbI MOC/1ef0BaTe/lbHOr0 U napasnenbHOro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[pkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
WHAYKLMK, 3aKOH MPAMOJIMHENHOrO pacnpocTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNS CBETa, YpaBHeHWe JWHLWTENHA ANns (oTo3DeKTa,
3aKOH COXpaHeHWs 3HepPruu, 3akKOH COXPaHEHWA MMMNY/bCa, 3aKOH COXpaHeHus
3NEKTPUYECKOTO 3apsafa, 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;

onpefenaTb Hanpae/eHe BEKTOPa MHAYKLMN MarHUTHOro Nons 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 WCMNONb30BaHWEM MPSAMbIX U KOCBEHHbIX W3MEPEHWA: NpU 3TOM
(hopMmynupoBaTtb npobnemy/3agady W rUNOTE3y YYeOHOro IKCMepMMeHTa,
cobupaTb YCTaHOBKY W3 MpefoKeHHOro 060pyaoBaHus, MPOBOAUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTB/IATL MPAMbIE Y KOCBEHHbIE N3MEPEHUS (DU3NYECKUX BEIMUMH, NPU
3TOM BbIOMpPaTb OMTMMA/IbHbIA CNOCO6 M3MEPEHUA M MUCMO/b30BaTb M3BECTHbIE
MEeTO/1bl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  (PU3NYECKUX  BENMYMH  C  MCMO/b30BaHUEM
MNPAMbIX W3MEPEHWIA: MNpPU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (DMKCMPOBATb
pe3ynbTaTbl NOMYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BUAe Tabnvy, u
rpamKoB, fenatb BbIBOAbI MO pe3y/bTaTam UCCef0BaHus;

cobntogatb npasusia 6e3onacHoro Tpyda npv NpoBefeHUn UccnefoBaHnin B
pamkKax Yy4ebHOro 3KCnepuMeHTa, Y4eOHO-MUCCefoBaTE/IbCKON W MPOEKTHOW
[EeATeNbHOCTA C MCMNOMb30BaHWEM W3MEPUTESIbHbIX YCTPOWCTB M 1abopaTopHOro
obopyaoBaHus;

pelaTtb pacyéTHble 3ada4n C $BHO 3afaHHON (U3NYECKOn MOZENbIO,
NCMO/b3ys (PM3MYecKme 3aKOHbI U MPUHLMMbI, HA OCHOBE aHa/n3a YC/I0BUSA 3a4a4n
BbIGUpaTL (PU3NYECKYIO MOZESb, BbILENATb (U3NYECKME BENIUUUHBI U (DOPMY/IbI,



Heob6Xxo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/TY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

pellaTb Ka4yecTBEHHbIe 3aayu: BbICTPamMBaTb OrMYECKM HENMPOTUBOPEUNBYHO
LIENOYKY pacCy>kK[eHWn C ONopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hm3nyeckme ABneHns;

MCNonb3oBaTb  MPW  PelleHun  Y4yebHbIX  3afa4  COBPEMEHHbIE
NHOPMAaLMOHHbIE TEXHOMOMMIN NS MOWUCKA, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N NnpefcTaBneHns y4ebHOM N Hay4HO-MONYNAPHOM UHQOPMaLMK, NOYyYeHHOW 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTL MOJTyHaeMyto MH(OPMaLuio;

0OBbACHATL  MPUHUMMBLI - JENCTBMSA  MalUMH, NPUOOPOoB U TEXHUYECKMX
YCTPOWCTB, pa3nmyaTth YCNoBus MX 6e30nacHOro MUCMosb30BaHWsSi B NOBCEAHEBHOM
XXN3HU;

MPYBOANTL NPUMEPBI BKNaAa POCCUACKMX U 3apyOeXHbIX YUEHbIX-PU3NKOB B
pa3BMTMe Hayku, B OODBACHEHWE MPOLECCOB OKPYXKaloLlero Mupa, B pasBuUTUe
TEXHWUKN N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecneyeHns 6e30NacHOCTM NpKU obpaLleHMn ¢ Npubopammn U TEXHUYECKMU
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA M COGMOAEHNS HOPM 3KO/IOTMYECKOr0
MOBEEHMS B OKPYXKatOLLLEN Cpefe;

paboTaTb B rpynne C BbINO/MHEHNEM pPa3IMYHbIX COLMaNbHbIX POfeN,
MNNaHMpoBaTb pPaboTy rpynnbl, pauUMOHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1aJ, K&XKAO0ro M3 YY4aCTHUKOB rpynmbl B peLleHne paccMaTprBaeMort Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 Kukemarnka > 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
Toro no pasgeny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJINHAMUKA
31 OCHOBbI MONEKYNSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOAHUS BELLECTBaA. 5 bubnunoteka LLOK

das3oBble nepexoapl

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

Paznea 4. JIEKTPOJAUHAMUKA

24

Bubnunoteka LLOK

41 SNEKTPOCTATKA 10 https://m.eds00.ru/7f41bf72
4.2 MOCTOAHHLIN 3NEKTPUYECKINIA TOK. TOKM B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOEe Bpems 2
OBLUEE KO/IMYECTBO YACOB N0 NPOrrAMME 68



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NporpaMmel Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarHuTHoe none. SNeKTpoMarH1MTHas 11 1 3 bubnunoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHUYecKmne N 31eKTpOMarHUTHble 9 1 Bubnmoteka LLOK
' Kone6aHms https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKre 1 3NeKTPOMarHUTHbIE 5 1 Bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97¢c
bubnmoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢
Toro no pasgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnmoteka LLOK

1 4 1
3 OTHOCUTENIbHOCTK https://m.edsoo.ru/7f41c97c
Toro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnunoteka LIOK
4.1 ONEMEHTbI KBaHTOBOM ONTUKMK 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHune aToma 4 bubnmnoteka LIOK



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

4.3 ATOMHOe a4p0o

Toro no pasgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 E;:Q;'g::{';gﬁ;; £41007¢
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSodugouee nosropese ‘ om0 uTteLcsT
Toro no pasgeny 4
Pe3epBHOe Bpems 3
OBLUEE KOJIMYECTBO YACOB N0 NPOIrrPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
e JarTa nzydenus HHppoBHIe
- Tema ypoka Kourp Mpakr P
n/n Bceero 6 6 o0pa3oBaTte/ibHbIE
padorel | padoTHI pecypesi

1 dun3nKa — HayKa 0 npupoge. HayuHble 1 Bubnmnoteka LLOK
METO/bl NO3HAHMA OKPY>KatoLLLero mmpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo (P13MKK B (hOPMUPOBAHNN

2 COBPEMEHHOW Hay4HOW KapTWHbI MUpa, B 1 E::g;ﬁ::;;gﬁ;:f 0c3366
NpaKTUYeCcKoii AesTenbHOCTM Ntofel T '
MexaHn4yeckoe ABUXKEHME.

3 OTHOCUTENBHOCTL MEXaHNYeCcKoro 1 Bubnnoteka LLOK
[BWKeHus. lNepemeLLieHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHMe

4 PaBHOMEPHOE NPSMOIMHENHOE ABMXXEHME 1 bubnuoreka LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE NPAMOSIMHEHOE 1 Bubnnoteka LLOK
[ABVXEHME https://m.edsoo.ru/ff0c372e

5 CB060HOE NafieHMe. Y CKopeHue 1 Bubnnoteka LLOK
cBO6OAHOr0 NageHns https://m.edsoo.ru/ff0c39cc

. KpuBonuHeiHoe ABMXeHMe. [JBMXKEHME 1 Bubnmoteka LLIOK
MaTepuanbHON TOUKM MO OKPY>XHOCTM https://m.edsoo.ru/ff0c3ada
MprHUUN oTHoCcKUTENbHOCTU ["annnes.

8 WHepumanbHble cuctembl oTcyeTa. Mepsblit 1 bubnworeia LIOK
33KOH HbloTOHA https://m.edsoo.ru/ff0c3be8

9 Macca Tena. Cuna. MNpuHUun cynepnosnumnm 1 Bubnmnoteka 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
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cun. BTopoit 3akoH HbloToHa A1
maTepuasbHON TOUKM

https://m.edsoo.ru/ff0c3be8

TpeTunii 3aKoH HblOTOHA 419 MaTepuasibHbIX

bubnmnoteka LLOK

1
0 TOYeK https://m.edsoo.ru/ff0c3be8
3aKOoH BCEMMPHOro TAroTeHns. Cuna Bubnmoteka LLOK
11
TAXKECTU. [NepBas KOCMUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
Bubnmoteka LLOK
12 Cwuna ynpyrocTtu. 3akoH N'yka. Bec Tena
yney y https://m.edsoo.ru/ff0c3e18
Cwuna TpeHus. KoaguumeHT TpeHus. Cuna
13 con OTzBI'IEHVIﬂ n (*l)/lq) BLIEI)KEHVII/? TenaB bubnmoteka LIOK
P A https://m.edsoo.ru/ff0c3f76
XXNOKOCTU UK rase
MocTynarensHoe 1 BpaLyaTesibHoe
14 [BVXeHMe abCoNtoTHO TBEPLOrO Tesa. Bubnmnoteka LLIOK
MoOMeHT cunbl. [11e40 chnbl. Y Cnosus https://m.edsoo.ru/ffOc41a6
paBHOBeCUA TBEPLOro Tena
MIMnynbc maTepranbHON TOUKKN, CUCTEMbI
15 maTepuaibHbIX ToYekK. IMNynbC Cusbl. Bubnnoteka LLOK
3aKOoH coxpaHeHusa nMmnysbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
[IBUXXeHne
PaboTa 1 MOLLHOCTb CU/ibl. KMHeTUYeckas
16 3Heprus MaTz4 NanbHOW TOUKK. Teopema 06 bubnuoreka LIOK
P P - P https://m.edso0.ru/ff0c4502
N3MEHEHUN KUHETUYECKOW 3HEprum
MoTeHuunansHada aHeprus. NoTeHunanLHasa
17 3Heprusa ynpyro aehopM1MpoBaHHOM Bubnnoteka LLOK
NPY>XVHbI. MNMoTeHUnanbLHasa aHeprua Tena https://m.edsoo.ru/ffOc461a
BO/IM3M NMOBEPXHOCTN 3eMn
18 lMoTeHUWaNbHbIe U HENOTEHLMA/IbHBIE CUbI. Bubnnoteka LLOK

CBs3b pa60TbI HenoTeHUWasibHbIX CAJT C

https://m.edsoo.ru/ff0c478c



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

N3MEHEHNEM MEXaHNYECKOM JHEeprnn
CUCTEMbI Te/l. 3aKOH COXpPaHeHns
MeXaHNYeCKOoM IHEPTrnn

19

JNabopaTtopHasi pa6oTa «MccnegoBaHue
CBSI31 paboThl CU/bI C USMEHEHWEM
MEXaHWYECKOI SHEPrumM Tena Ha npumepe
PACTSHKEHWS PE3MHOBOTO XryTa»

20

21

22

KoHTposbHas paboTa rno teme
«KunHematuka. JuHamuka. 3akoHb!
COXpaHeHUs B MeXaHUKe»

OCHOBHbIe NMOI0XeHUS MOMEKYNAPHO-
KWHETMYEeCKoi Teopun. BpoyHoBCKoe
LBwkeHve. nddysns

XapakTep ABVXEHWUSA 1 B3aUMOLECTBIUSA
yacTu, BeLecTa. Mogenn CTPOeHNS rasos,
XWAKOCTEN 1 TBEPAbIX Ten

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

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonmyecTtso BeLLEeCTBa.
lMocToAHHaa Asoragpo

24

25

Tennosoe paBHOBecKe. TemnepaTypa 1 eé
n3mepeHue. LLikana Temnepatyp Llenscusa

NpaeanbHbIi ra3 B MKT. OCHOBHOE
ypaBHeHne MKT

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

26

AGCconoTHasA TeMneparypa Kak Mepa
CpefiHei KMHETUYECKOW 3HEPT N ABMXKEHNA
MOJIeKYN. Y paBHeHne MeHpeneesa-
KnaneipoHa

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

27

3aKoH [lanbToHa. ["a30Bble 3aKOHbI

28

JabopaTopHas paboTa «MccnegoBaHme



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBMCMMOCTMN MEXAY napaMeTpamu
COCTOSHWS Pa3peXKeHHOro rasa»

M3onpouecchbl B UaeasibHOM rase n ux

bubnmnoteka LLOK

29 rpamyeckoe npescraBneHune https://m.edsoo.ru/ff0c570e
BHYTpeHHSS 3Heprus TepMoaMHaMMUYecKoi
CUCTEMbI M CMOCOObLI €8 N3MEHEHNS.
30 Konnyectso TennoTel 1 pabora. bubmmoreka LIOK
https://m.edsoo.ru/ff0c5952
BHYTpeHHAs sHeprua o4HOaTOMHOI0
naeanbHOro rasa
Bubnmnoteka LLOK
81 Bab Tensonepesasn https://m.edsoo.ru/ff0c5¢c36
Y nenbHasa Tenn10éMKOCTb BELLECTBaA.
32 KonnyecTtso TennoTbl Npu Tenaonepeaye. bubmuoreka LIOK
. https://m.edsoo.ru/ff0c5¢c36
AanabaTHbIin npouecc
33 MepBblil 3aKOH TEPMOAMHAMUKN U €ro Bubnnoteka LLOK
NpPUMEHeHne K nsonpoweccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTMOCTb NPOLIECCOB B NPUPOAE. Bubnnoteka LLOK
BTopoit 3aKOH TepMOANHAMUKI https://m.edso0.ru/ff0c6230
35 MpuHumn geiictems n KMZ, Tennosoi Bubnnoteka LLOK
MalLWHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo v ero K,
37 JKonorunyeckme npobaemMol
TEen03HepreTnKn
38 O6o6watoLLmin ypok «MonekynspHas Bubnnoteka LLOK
(hn3mka. OCHOBbI TEPMOANHAMUKM» https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynsapHasa gu3mka. OCHOBbI bubnuoreka LIOK

TepMOANHAMUKIN»

https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40 Mapoobpa3oBaHue 1 KOHAeHcaL S, Bubnmoteka LLOK
VicnapeHne 1 KnneHve https://m.edsoo.ru/ff0c63b6
41 ABCONTHAA N OTHOCUTE/bHAA BNaXKHOCTb Bubnnoteka LLOK
BO3ayxa. HacblLeHHbI nap https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpuctannnyeckume un
42 amopdHble Tena. AHM30TPOMMS CBONCTB Bubnnoteka LLOK
KpucTannioB. XKUaKne KpUcTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHble MaTepuabl
[MnaBneHwne 1 KpucTannnsauus. Y nenoHasa Bubnmnoteka LLOK
43
Tennota nnasneHus. Cybnmmaums https://m.edso0.ru/ff0c6708
Bubnmoteka LLOK
44 YpaBHeHve TEnnosoro banaHca https://m.edso00.ru/ff0c6820
45 AnekTpmsaumsa Ten. DNeKTPUYECKNI 3apsg. Bubnmnoteka LLIOK
[Ba B1a aneKTpuyeckmx 3apsagoB https://m.edsoo.ru/ff0c6bcc
MpOBOAHVKN, ONINEKTPUKN 1
46 nc?n nploso HI/JIJ|KI/I 3aK§H COXpaHeHuns bubnuoreka LIOK
YNpoBoA i P https://m.edsoo.ru/ff0c6bcc
3N1eKTPUYECKOro 3apsaja
47 B3aumogericteue 3apsaoB. 3akoH KynoHa. Bubnnoteka LLOK
TOuYeYHbI 3NeKTPUYECKNIA 3apsaf https://m.edsoo.ru/ffOc6ced
Hanps»kKéHHOCTb 3M1eKTPUYECKOr0 Mofis.
48 MprHUMN cynepno3nLmm aNeKTPUYECKNX bubmmoreka LIOK
P UU' ynep 4 ) P https://m.edsoo.ru/ff0c6df2
noneu. JIMHUX HanNPAXEHHOCTK
PaboTa cu/ 3neKTpocTaTU4ecKoro rnoss. Bubnnoteka LLOK
49
lNoTeHyman. PasHOCTb NOTEHLNAN0B https://m.edsoo.ru/ff0c6f00
[MPOBOAHVIKM N AN3NIEKTPUKN B
50 3nF:aKT AOCTaTI/Il-IeiKOM noFJ)1e bubnuoreka LIOK
P ) https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NPOHULLAEMOCTb
51 DNeKTPoEMKOCTb. KoHAeHcaTop bubnunoteka LLOK



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
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

52

SNeKTPOEMKOCTb NOCKOr0 KOHAEHCaTopa.
SHeprus 3apsXKeHHOro KoHAeHcaTopa

https://m.edsoo.ru/ff0c712

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

53

54

55

56

57

NabopaTopHas paboTa "N3mepeHmne
3NEeKTPOEMKOCTUN KOHAeHcaTopa"

MpuHUMN AeACTBUS U NPUMEHEHME
KOH/]eHCATOPOB, KOMMPOBa/IbHOrO annapara,
CTPY/HOr0 NpuHTEpa. JNeKTpocTaTMyecKas
3aLimMTa. 3a3eM/eHune eKTPoONprGopoB

DNEeKTPUYECKUIA TOK, YCIOBUSA €ro
CyLLLeCTBOBaHMSA. MOCTOAHHbIN TOK. Cuna
ToKa. HanpskeHune. ConpoTmBieHne. 3aKoH
Oma ans yyacTka uenu

MocnepoBaTensHOe, NapansiensHoe,
CMeLLaHHOoe CoefiMHeHVe NPOBOAHNKOB.
NaboparopHas paboTa «3yyeHmne
CMeLLaHHOro CoefiMHeHNs Pe3ncTopoB»

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOTO TOKA.
3akoH [koyna-JleHua

0.5

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

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

58

3akoH OMa AN NOMHOM (3aMKHYTO)
3NeKTpMYecKon Lenun. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTta
«3mepeHre 34C NCTOYHMKA TOKA U ero
BHYTPEHHEr0 CONPOTUBNEHUA»

0.5

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0c7ae0

59

SNeKTPOHHast NPOBOAUMOCTb TBEP/bIX
METa/1/10B. 3aBMCUMOCTb COMPOTUB/EHUS
METa/I/I0B OT TeMMepaTypbl.
CBepxnpoBoANMOCTb



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

AneKTpruYecKunii ToK B Bakyyme. CBOMCTBA

60 1
3/IEKTPOHHbIX MY4YKOB
MonynpoBOAHMKM, X COBCTBEHHASA U
61 n mn);eEHaﬂﬂ oBoAMMmocCTb. CBOICTBa p—n- 1 bubmuoreka LIOK
P POBOA ' P https://m.edsoo.ru/ffOc84ae
nepexoga. MonynpoBoAHMKOBbIE NPUGOPBI
SNeKTPUYECKUiA TOK B pacTBOpax u
62 pacnsaBax 3/1eKTPO/INTOB. 1 Bubnnoteka LLOK
ANeKTPONNTMYECKas auccounaums. https://m.edsoo.ru/ff0c82ba
AnekTponus
ANEeKTPUYECKINIA TOK B rasax.
o o Bubnmnoteka LLOK
63 CamocToATENbHbIV U HECAMOCTOATE/bHbIN 1
https://m.edsoo.ru/ff0c84ae
paspag. MonHus. Nnasma
AnekTpnyeckne NpMbopPbI N YCTPOCTBA U
64 nxn EfKTW—IeCKoeFIfI VIMpEHEHille pﬂ aBsuna 1 bubmmoreka LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHWKW 6e30MacHOCTU
o Bubnnoteka LLOK
65 O606LLALLINIA YPOK «INEKTPOAMHAMMKA» 1 https://m.edsoo.ru/ff0c88be
KoHTposbHas paboTa rno Teme
«QneKTpocTaTuKa. MocTosSHHBbIN Bubnnoteka LLOK
66 o 1
3NeKTPUYeCKM TOK. TOKU B pasINYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pe3epBHbIin ypoK. KOHTponbHas paboTa no 1 Bubnnoteka LLOK
Teme "3IneKTpognHaMmKa" https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIii ypoK. O606LatoLLMIA YPOK N0 1 Bubnnoteka LLOK
Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c
OBLLEE KOJIMYECTBO YACOB IO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanyecTBo 4acoB

JJIeKTPOHHbIE
No JarTa nzydyenus wndpoBbIe
Tema ypoka KonTp. pakr
n/n Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
IJIAHUP dakTuueck
IMOCTOAHHbIE MarHUTLI U UX
o Bubnuoteka LIOK
B3ammogencTeme. MarHMTHoe nore.
1 o 1 https://m.edsoo.ru/ffOc
BeKTOp MarHUTHOM UHAYKUNN. 9778
JINHUN MarHUTHOM MHAYKLUN
MarHuTHoe none NpoBOAHMKA C EnG LIOK
nénunoTeka
TOKOM. OnbIT 9pcTesa.
2 o pered 1 https://m.edsoo.ru/ffOc
B3aumogenicTeme NpoBOAHMKOB C osfe
TOKOM
NabopatopHas paboTta «M3yyeHmne Bubnuoteka LIOK
3 MarHUTHOIO MO KaTyLUKK C 1 1 https://m.edsoo.ru/ffOc
TOKOM» 98fe
[elicTBre MarHUTHOro Mons Ha
NpPoBOAHMK € TOKOM. Cuna AmMnepa. EG OK
JlabopaTopHas paboTa vbnuoteka L
4 o 1 1 https://m.edsoo.ru/ffOc
«/iccnefoBaHne fenucTema 9ac0
MOCTOAHHOIO MarHMUTa Ha pamKy ¢
TOKOM»
[elicTBre MarHUTHOrO Mons Ha EG OK
LBVKYLLYIOCSA 3aPSPKEHHYIO vbnmoreka L|
5 1 https://m.edsoo.ru/ffOc
yacTtuuy. Cvna JlopeHua. Pabota odf4
cunbl JlopeHua
6 DNEeKTPpOMarHMTHass NHAYKLUNS. 1



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

IMOTOK BEKTOpa MarHMTHOWA
nHAYKunn. 34C HAYKLMW. 3aKOH
3N1eKTPOMarHUTHON NHAYKL NN
dapageq

NabopatopHas paboTta Bubnuoteka LIOK
7 «l/iccnefoBaHve ABNeEHUA https://m.edsoo.ru/ffOc
3/IEKTPOMArHUTHON MHAYKLMN als0
VIHOYKTUBHOCTL. HBNeHMe
camonHaykuun. 34C Bubnuoteka LIOK
8 CaMOVHAYKUNN. SHeprus https://m.edsoo.ru/ffOc
MarHUTHOrO MO/ KaTyLUKK C a600
TOKOM. DNIEKTpOMarH1MTHoe rnosne
TexHNYecKre yCTPOoMCTBa 1 nx
NMPUMEHEHME: MOCTOSAHHbIE
9 MarHUTbl, 3/IEKTPOMArHu1Tbl,
3/IeKTPOABUraTesib, yCKOpUTENn
3M1IEMeHTapHbIX YacTul,
NHAYKUMOHHaA neyb
O6o6LaroLmin ypok «MarHmTHoe Bbubnuoteka LIOK
10 none. SNeKTpoMarH1THas https://m.edsoo.ru/ffOc
NHAOYKUNA» ab82
KonTpoabHasi padora mo teme Bubnuoteka LIOK
11 «MarnuTHoOe moJie. https://m.edsoo.ru/ffOc
JJIEKTPOMATHUTHAST MHAYKIIHS» ad58
CB06OAHbIE MeXaHUYecKme
KonebaHus. MapmMoHMYecKme bubnunoteka LIOK
12 KonebaHus. YpaBHeHMe https://m.edsoo.ru/ffOc

FapPMOHUYECKIX KONneGaHUA.
MpeBpaLLeHIe SHeprny

af06



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

NabopaTopHas paboTa
«lccnefoBaHue 3aB1CUMOCTH

13 nepvofa Masbix KonebaHuin rpysa
Ha HUTW OT AJIMHbI HUTW N Macchbl
rpysa»
Kone6ate/ibHbliA KOHTYP.
CB06OHbIE 3/1EKTPOMArHUTHbIE
KonebaHns B naeasbHOM bubnmoreka LIOK
14 https://m.edsoo.ru/ffOc
Konebate/slbHOM KOHTYpe. AHasioruns b320
MeXay MexaHUYecKumu un
3/1IEKTPOMArHUTHbIMU KOnebaHnaMun
®opmyna TomcoHa. 3aKoH bubnnoteka LIOK
15 COXPaHeHUs 3Heprun B naeasbHOM https://m.edsoo.ru/ff0c
Konebarte/slbHOM KOHTYpe b9c4
MpencTaBneHme 0 3aTyxarLmx
KonebaHuax. BbIHY)XAeHHble Bubnuoteka LIOK
16 MexaHM4YecKune KosebaHus. https://m.edsoo.ru/ffOc
Pe3oHaHc. BbIHY)XXeHHble bb86
3/1eKTPOMarH1THble KonebaHus
MepeMeHHbIl TOK.
CuHyconganbHblil NepeMeHHbIl Bubnuoteka LIOK
17 TOK. MOLLHOCTb NepeMeHHOro Toka. https://m.edsoo.ru/ffOc
AMNNTYLHOE U AeNCTBYIOLLEe bd34
3HayeHVe CUbl TOKA 1N HanpsXKeHNs
TpaHcgopmatop. Mpon3sBoaCcTBO,
18 nepegaya v notpebneHune
3/IEKTPUYECKOM 3HEpPrum
19 YCTPOICTBO 1 NpaKTUYecKoe Bubnnoteka LIOK

NMPUMEHEHWNE INEKTPUYHECKOTIO

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKa, reHepaTopa nepemMeHHoro
TOKa, IHWIA 3neKTponepeaay

c324

3KONOTMYECKME PUCKM NpU
MPOW3BOLCTBE 3/IEKTPO3IHEPTUN.

20 KynbTypa ncnonb3oBaHus
3N1EKTPO3HEPrmn B NOBCEAHEBHOM
XN3HU
MexaHun4yeckue BOMHbI, YCN0BUA
pacnpocTpaHeHus. Nepuog,. Bubnuoteka LIOK
21 CKopocCTb pacnpocTpaHeHus 1 https://m.edsoo.ru/ffOc
[NMHa BOMHbI. NonepeyHsble 1 cab4
NPOLO/IbHbIE BO/MHbI
3BYK. CKOpOCTb 3BYyKa. ['POMKOCTb Bubnuoteka LIOK
22 https://m.edsoo.ru/ffOc
3ByKa. BbicoTa ToHa. Tembp 3ByKa
ccOc
DNeKTPOMarHUTHbIE BOMHbI, UX bubnunoteka LIOK
23 CBOWCTBA M CKOPOCTb. LLikana https://m.edsoo.ru/ffOc
3NEKTPOMArHUTHbIX BOJTH cfe0
MpUHUMNBI PagnocBa3n 1
24 TeneBuaeHuA. PasBuTre CpeacTs
cBA3n. Pagmonokaums
KonTpoabHasi pabora bubnuoreka LIOK
25 P P https://m.edsoo.ru/ffOc
«Kosie0aHusi 1 BOJHBD)
c6f8
MpAMONNHEHOE pacrnpocTpaHeHme EnG OK
cBeTa B OHOPOAHOV cpefe. vonuoteka L|
26 o https://m.edsoo.ru/ffOc
ToueyHbIN NUCTOYHMK cBeTa. Jlyy 4350
cBeTa as50
27 OTpakeHne cBeTa. 3aKOHbI bubnunoteka LIOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

oTpaXkeHusa ceeTa. [ocTpoeHwme
1306paXXeHNI B NIOCKOM 3epKane

https://m.edsoo.ru/ffOc
d4e0

lNpenomneHwue ceeTa. MNonHoe
BHYTpeHHee OTpaXkeHwe.

bubnunoteka LIOK

28 o https://m.edsoo.ru/ffOc
NpefenbHbIN Yyron NosHoro d47%6
BHYTPEHHEr0 OTPaXXEHUS
NabopatopHas paboTta «3mepeHne bubnmoteka LIOK
29 https://m.edsoo.ru/ffOc
rokasarens NpenoM/IeHns CTeKNa»
d67a
JInH3bI. MoCTpoeHMe N306paKeHNI bubnunoreka LIOK
30 B /IMH3e. PopMyna TOHKOMN /INH3bI. https://m.edsoo.ru/ffOc
YBeNNYeHne NnH3bI ddle
NabopartopHas paboTta
31 «ccnepgoBaHne CBOMCTB
N306paXKEHNI B NINH3AX»
[ncnepcus ceeta. CNoxXHbIA cocTaB
39 6enoro ceeta. LiBeT. JTabopaTopHas
paboTa «HabnogeHne gucnepcum
cBeTa»
bnbnuoteka LLOK
NHTepepeHLmsa ceeTa. Judpakums
33 PebepeH A d)P H https://m.edsoo.ru/ffOc
cBeTa. AupakunoHHas peLLéTka ed22
[MonepeYyHOCTb CBETOBbLIX BOJH. Bubnuotexa LIOK
34 https://m.edsoo.ru/ffOc
Monspusaunsa ceeta
f02e
OnTunyeckune NpmMoOpPbLI 1
35 YCTPOICTBA W YCNOBUS UX
6e30MacHOro nNpYMeHeHus
36 ["paHnLbl NPUMEHMMOCTU bubnunoteka LIOK



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

KN1aCCUYECKOM MeXaHUKN.
MocTynatbl cneynanbHON Teopum

https://m.edsoo.ru/ffOc
862

OTHOCUTE/IbHOCTU

OTHOCUTENBHOCTL Bubnuoteka LIOK
37 O[lHOBPEMEeHHOCTW. 3ameffieHne https://m.edsoo.ru/ffOc

BPEMEHW U COKpaLLEeHNe 4/IVHbI fad2

SHeprus v UMnynbc

PENATUBUCTCKOM YacTuubl. CBA3b bubnmoteka LIOK
38 o https://m.edsoo.ru/ffOc

MacCbl C 3HEPTUei 1 UMMY/TbCOM. £c68

SHeprus nokos o

KontpouabHnas pa6ora «Onruka. bubnunoreka LIOK
39 OCHOBBI CHIENUAJILHOI TEOPHHU https://m.edsoo.ru/ffOc

OTHOCHUTEJILHOCTH) f6f0

®oToHbI. Popmyna NnaHka. bubnmoteka LIOK
40 https://m.edsoo.ru/ffOc

SHeprus v uMnynsc oToHa f

fel6

OTKpbITVE N UccneoBaHue Bubnuoteka LLOK
41 (hoToathpekTa. OnbIThl A. T https://m.edsoo.ru/ffOc

CronetoBa ffcd

3aKoHbl (hoTo3(h(heKTa. YpaBHeHME Bbubnuoteka LIOK
42 AHwTenHa ana hoToathdekTa. https://m.edsoo.ru/ffod

«KpacHas rpaHuua» poToadekra 015e

[JasneHue cseta. OnbIThl 1. H. Bbubnnoteka LIOK
43 JlebeneBa. XMnyeckoe aeincTane https://m.edsoo.ru/ffod

cBeTa 04a6

TexHWYecKre yCTponcTaa u
44 NpPaKkTUYecKoe NpYMeHeHue:

(hOTO3NEMEHT, (hOTOAATUUK,
COMHeYHan 6atapesi, CBETOAMOL



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

PeLleHwe 3agay no Teme

Bubnunoteka LLOK

45 o https://m.edsoo.ru/ff0d
«QNEMEHTbI KBAHTOBOMW OMTUKN»
0302
Mogens atoma TomcoHa. OnbIThbl EG LIOK
nénnoTeka
PesepopAaa no paccesHuUio a-
46 PbopA P https://m.edsoo.ru/ffOd
yactuu,. MNnaHeTapHas mogenb 091a
aToma
bnbnuoteka LLOK
47 MocTtynatebl bopa https://m.edsoo.ru/ff0d
Oafa
M3nyyeHne n nornoweHre GoToHOB
bnbnmoteka LLOK
npwv nepexofe atoMa ¢ 04HOro
48 o https://m.edsoo.ru/ffOd
YPOBHSA 3HEPrnm Ha Apyroin. Bugpl 0afa
CMNeKTpoB T
BonHoBbIe CBOMCTBA YacTHLL.
BonHbl ge bpoiins. bubnnoteka LIOK
49 KopnyckynspHo-BOMTHOBOM https://m.edsoo.ru/ff0d
fyanu3m. CnoHTaHHoe K 0Oca8
BbIHY)XIEHHOE N3/1y4YeHne
OTKpbITME PafNOaKTUBHOCTM. En6 oK
OnbITbl Pe3epdopaa no vbnuoteka L|
50 https://m.edsoo.ru/ff0d
orpegesieHnto cocTaea 0fd2
PaAno0aKTUBHOI O N3/Ty4eHNs
CsoiicTBa anbtha-, 6eTa-, raMmma-
51 n3nyyeHuns. BnvsaHue
PaanoaKTUBHOCTM Ha XKMBbIe
OpraHu3mbl
59 OTKpbITVE NPOTOHA U HEATPOHA. bubnunoteka LIOK

M3oTonbl. Anba-pacnag.

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

SNEKTPOHHbIN U NMO3UTPOHHBIN
beTta-pacnag. MamMma-u3nyyeHue

53

SHeprus cBA3n HYKIOHOB B AApe.
FAnepHble peakumun. ALepHbIi
peakTop. Mpo6nembl, NePCreKTUBSI,
9KO/0rMYecKme acnekTbl AAepHOM
3HEPreTUKn

bubnunoteka LIOK
https://m.edsoo.ru/ff0d
1356

54

AnemeHTapHble YacTuubl. OTKpbITHE
no3nTpoHa. MeToAbl HabNtoAeHNS U
perncTpaumm anemMmeHTapHbIX
yactuy,. Kpyrnblii cton
«PyHaMeHTa/lbHble
B3avMoAencTBua. EaNHCTBO
(hM3MYECKOIN KapTUHbI MUpa»

bubnunoteka LLOK
https://m.edsoo.ru/ffod
0e38

55

56

JTanbl pa3BUTUA aCTPOHOMUM.
lNprknagHoe 1 MMPOBO33pPEHYECKOE
3HayeHVe acTpoHoMuK. Bug
3BE3HOro Heba. Co3Be3ansa, pKue
3BE3/bl, NNaHeTbI, UX BUAUMOE
ABmxeHne. ConHeYyHasa cuctema

ConHue. ConHeyHas akTUBHOCTb.
NcToYHMK sHeprumn ConHua v 3834

57

3BE3/1bl, UX OCHOBHbIE
XapaKTePUCTUKIN. 3BE3AbI [NaBHON
nocnefoBaTeNlbHOCTU. BHYTpeHHee
CTpoeHue 38é37. CoBpeMeHHbIe
npeAcTaB/ieHNs 0 MPOUCXOXKAEHNN
1 agonounn ConHua n 38é34

58

MneuHblIii MNMyTb — Halla



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

["anakTuKa. lNonoxxeHve u
ABmxeHne ConHua B ManakTuke.
["anakTMKKN. YEpHble Ablpbl B aapax
ranakTuk

59

BceneHHas. PasberaHue ranakTtuk.
Teopus bonbLLOro B3pbIBa.
PennkToBOE N3Nny4yeHue.
MeTaranaktmka

60

61

62

63

64

HepelueHHble npobsiemsl
acTpoHOMU

KountpoJsbHas padora «JjieMeHTbI
ACTPOHOMMUH U ACTPOPUIUKID)

O606watoLLmMin ypoK. Ponb hrankn
1 aCTPOHOMUW B 3KOHOMUYECKOM,
TEXHOMOrMYeCKOoMW, COLMabHOMN U
3TNYECKON chepax AesaTenlbHOCTU
yenoBeka

O6o6watoLLmin ypoK. Ponb 1 MecTo
(h13MKM 1 aCTPOHOMUM B
COBPEMEHHOW Hay4YHOWN KapTuHe
mmpa

O6o6uatoLLmin ypok. Ponb
(h3nyeckoin Teopun B
(hopMUpoBaHMM NpeAcTaBAEHNI O
(h3mYecKoin KapTMHE Mmpa

65

O6o6uaroumin ypok. Mecto
(h3mYecKoit KapTUHBI MUpa B
06LLEM psiay COBPEMEHHbIX
€CTECTBEHHO-HaYYHbIX




npeLCcTaBNeHNA 0 Npupoae

Pe3epBHbIil ypoK. MarHMTHOe none.

66 1
ANeKTpoOMarHUTHasa UHAYKLMA
Pe3epBHbIil ypoK. OnTuka. OCHOBbI
67 crneyunanbHo Teopun 1
OTHOCUTE/IbHOCTK
Pe3epHblin ypok. KBaHTOBas (pm3mka. Bubnuoteka LLOK
68 DNeMeHTbI aCTPOHOMUN Y 1 https://m.edsoo.ru/ff0d
acTpom3nNKn 1784
OBLEE KOJIMYECTBO YACOB IO 68

MPOIrPAMME



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

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

OcCHOBHasl yyebHas nuTepaTypa

10 knacc I".A.Maknwes, b.b.byxoBuges, dunsmka 10 knacc
H.H.CoTHu1KoB ba3oBbli1 ypOBEHb
Mocksa
«[pocseLeHne» 2024
11 knacc I".A.Msakunwes, b.5.byxoBuges, dun3mka 11 knacc
B.M.YapyruH ba3oBblil ypOBEHb
Mocksa
«[lpocseLyeHme» 2024

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
Y4yebHO-MeToAMYeCKOe nocobue «Paboyas nporpamma ®usmka 10-11 knace»
Ba30BbIli YpOBEHb

VHCTPYKTUBHO- MeTOAMYECKOe NNCbMO «Puranka» 2024-2025 yuebHbIin rog

C6opHuK 3aga4 rno gmnsmke 10-11 knacc A.l.PbimKeBMY

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Bubnnoteka LIOK



