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MNOACHUTEJBHASA 3AIINCKA

Mporpamma Mo u3nMke 6a30BOro0 YPOBHA Ha YPOBHE CpefHero 06Luero
06pas3oBaHNA pa3paboTaHa Ha OCHOBE MOMIOXEHWIN U TpeboBaHWUI K pesy/bTaram
OCBOEHMSI OCHOBHOWM 06pa3oBaTe/lbHO MporpaMmbl, npeactaBneHHbiXx B ®IOC
COO, a Takke C Y4éTOM (peflepanbHO paboyert MporpaMMbl BOCMIUTAHUA W
KOHUenuuu npenofgasaHns yyebHoOro npegmeta «®dusmka» B 06pa3oBaTe/bHbIX
opraHu3aumax Poccuiickoit depaepaunn, peasin3yroLLmX OCHOBHblE
o6bpasoBaTe/ibHble NPOrpaMmbil.

CofepxaHne nporpaMmbl MO (JM3MKe HampasfeHO Ha (opMMpoBaHUe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcs 10-11 KnaccoB npw
00yyeHnn nx gusmke Ha 6a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-AEeATe/IbHOCTHOrO
noaxopga. MNporpamma no (u3anke cooTBeTCTBYET TpebosaHmsm PIrOC COO k
MNNaHUPYeMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeaMeTHbIM pe3y/ibTaTam
006yYeHMs, a TakXkKe Yy4uTbIBAET HeOOXOAMMOCTb peanm3auuy MeXnpeamMeTHbIX
CBA3E (M3NKM C eCTeCTBEHHO-Hay4YHbIMW Y4ebGHbIMW npeaMeTaMu. B Heit
ONpeAensatTCs OCHOBHbIE LeNM 13ydeHust PU3NKU Ha YPOBHE CpefHero obLiero
06paszoBaHus, NnaHMpyemble pesynbTaTbl OCBOEHWUA Kypca (PU3MKK: TIMYHOCTHbIE,
meTanpeameTHble, NpeamMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3rKe BK/IHOYAET:

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

TOM YucCne nNpegMeTHble pe3y/nbTaTbl M0 rogam 00y4eHus;

o COfepXKaHue y4ebHoro npeameTta «Pu3nkKa» rno rogam oobyyeHus.

®du3nKa Kak Hayka O Hambosnee 06WMX 3aKOHaX MPUPOAbl, BbICTynas B
KayecTBe y4ebHOro npeameTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKNa B CUCTEMY
3HaHWI 06 OKpyXKatoLwem Mupe. LLIKONbHBIA Kype (hM3NKN — CUCTEMOOBPAa3YHOLLMIA
A9 eCTECTBEHHO-HaYUYHbIX YUYeBHbIX MPeAMETOB, NMOCKO/bKY (PU3NYECKME 3aKOHbI
neXxkxaT B OCHOBE MPOLECCOB W SIBMEHWIA, W3y4YaeMbIX XUMUER, Guonoruen,
(m3nyeckoin reorpauen M acTpoHOMMeR. Kicnonb3oBaHMe W aKTUBHOE
NpYMeHeHe  (DM3MYECKMX  3HAHWI  OMpedensieT  Xapaktep W pasBuTue
pasHoobpa3HbIX TEXHOMOIMn B Cepe 3JHEepreTUKKW, TPAHCNOPTa, OCBOEHWS
KOCMOCa, NOJSyYeHUs HOBbIX MaTepuasioB C 3afaHHbIMW CBOMCTBaMWU W APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKfag B (DOPMMPOBaHWE eCTECTBEHHO-
Hay4YHON KapTWHbI Mupa 06y4aroLMXcs, B (hOPMUPOBaHME YMEHMWIA MPUMEHSATb
Hay4HbIA METOZ MO3HaHWSA NPV BbIMOTHEHUM UMW Y4eOHbIX UCCe0BaHNIA.



B ocHoBy Kypca (M3MKM [Ons YPOBHSA CpeaHero o6Liero obpa3oBaHuA
MOMIOXEH pPAL WAEW, KOTOpble MOXHO pacCcMaTpvBaTb KakK MPUHLMMbI ero
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HeW KypC SIBNSETCH JIOrMYECKU
3aBepPLUEHHbIM, OH COAEPXUT MaTepuan U3 BCeX PasfenoB (IM3NKN, BKIOYAET Kak
BOMPOCbI KAacCUYeCKOM, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
00bEeMHEH BOKPYr (DM3MYEeCKMX Teopuil. Beoyuwmm B Kypce SBNSETCS
(hopmMupoBaHMe NpPeAcTaBNeHUA 0 CTPYKTYPHbIX YPOBHSX MaTepuu, BELLECTBE W
rnone.

Hoes eymanumapusayuu. EE peannsaums npegnonaraetT MCMNoib30BaHue
ryMaHUTapHOro noTeHumana (U3NYecKorW HayKu, OCMbIC/IEHME CBA3W pPasBUTUS
M3nkn Cc pasBuTMemM 00WEeCTBa, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbIMW M 3KO/IOrMYECKMMM NPobieMamu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYroM TEXHUYECKMX U TEXHOMOMMYECKUX NPUNOXEHW
N3yYeHHbIX TeOPUIA N 3aKOHOB.

Hoes sxonoeusayuu Peannsyetca MNOCPeACTBOM BBeAEHWS 3/1EMEHTOB
COAepXKaHnsA, MOCBALWEHHbIX 3KO/IOTMYeCKUM npobnemMaM  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKU WU TEXHONIOTUIA, a TakKXe 06CYXAeHWs
Npo6/1eM paunoHaibHOro NPYPOLONO0b30BAHUA U 3KOJTIOTMYECKON 6e30MacHOCTH.

CTep)XHEBbIMM 3/IEMEHTAMM Kypca (PM3MKM Ha YPOBHE CpPefHero oobuiero
06pa3oBaHNA ABNAOTCA (PU3nyeckue Teopumn (hopmmpoBaHUe NPEACTaBEHUA O
CTPYKTYpe NOCTPOEHUS (hM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHLIX MPEACTaBMEHMSX O  MNpupofde,  rpaHuLax
MPUMEHMMOCTM TEOPWIA, ANA  OMUCaHUA EeCTeCTBEHHO-HAYYHbIX SABMIEHUA WU
MpoLieccos).

CUHCTEMHO-[esATeNbHOCTHbINA NOAX04 B Kypce (U3MKWN peannsyeTcsi npexae
BCEro 3a CYET opraHM3aumm 3KCNepuMeEHTaIbHON AeATeNbHOCT 00y4vatoLnXCs.
[na 6a30BOr0 ypoBHA Kypca (U3MKM — 3TO WCMO/Mb30BaHNE CUCTEMDI
(PpPOHTaNbHbLIX KPAaTKOBPEMEHHBIX 3KCMEPUMEHTOB M nabopaTopHbIX paborT,
KOTOpble B MporpaMme no (pu3anke 06beAnHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NMPaKkTMYeckKux paboT. BblaeneHne B yKa3zaHHOM MepevHe nabopaTopHbIX paboT,
MNPOBOAMMbBIX AN KOHTPONSS W OLUEHKM, OCYLLECTB/SETCA Yy4aCTHMKaMU
obpaszoBaTeflbHOro0 npoLecca WCXoAs M3  OCOBEHHOCTE  MNMaHMPOBAHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OBafeHUe
06yy4aloLWMMNCA YMEHUAMU MPOBOANTL KOCBEHHbIE W3MEPeHUs, WCCNef0BaHuNS
3aBMCUMOCTEN  (DM3NYECKMX BEMMYMH W MOCTaHOBKY OMbITOB MO MNpPOBEPKe
NPeasIoKeHHbIX TMMNoTes.



Bonbllioe BHMMaHWe YAeNseTcsd PeLeHV0 PaCYETHbIX U KavyeCTBEHHbIX
3aga4. [Mpyn 3TOM ANA pacyéTHLbIX 3af4avy NPUOPUTETOM SBMAKOTCA 3afayn C ABHO
3afjaHHON PU3NYECKO MOAE/bHO, MO3BONAIOLME NPUMEHATb U3YUEHHbIE 3aKOHbI U
3aKOHOMEPHOCTW KaK M3 OAHOro pasgena Kypca, TaK WU WHTErpupys 3HaHus w3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMSAIOTCA 3a4aHus Ha
06bACHEHME NPOTeKaHWUA (U3NYECKUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLEein
XWU3HK, Tpebytowme Bbloopa (MU3NYECKON MOAEN AN CUTyauumn MpakTUKo-
OpPUEHTMPOBAHHOI 0 XapakTepa.

B cootBetctBUM C¢ Tpe6osaHuaMM DPIOC COO K wmartepuasibHO-
TEXHUYECKOMY 0b6ecrneyeHno Yy4ebHOro rnpouecca 6a30Bblii YPOBEHb Kypca
(hM3MKM Ha YPOBHE CpeAHEro obLLero 0bpasoBaHMs AO/MKEH N3ydaTbCA B YCOBUAX
NpeAMETHOro KabuHeta (U3MKX MU B YC/IOBUAX WHTErPUPOBAHHOIO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAYyYHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
Heobxo4MMoe nabopaTopHoe 060pyAOBaHWE O/ BbIMOIHEHUS YKa3aHHbIX B
nporpamme no m3nkKe YH4eHNUYeCKMX npakTUyeckKnx paboTt 1 AeMOHCTpaLMOHHOe
obopyoBaHue.

[leMOHCTpaunoHHoe 060pyaoBaHMe  (POPMUPYETCA B COOTBETCTBUU C
MPUHUMMOM  MUHMMa/IbHOW  [OCTATOYMHOCTM U 0becneymBaeT  MOCTaHOBKY
MEPeYNCIeHHbIX B MporpaMMe Mo (M3nKe K/YeBbIX AEeMOHCTpaunii A
nuccnefoBaHUs  M3yvyaeMblX  SIBMIEHWIA U MNPOLLECCOB,  3MMUPUMYECKUX U
(hyHAAMeHTa/IbHbIX 3aKOHOB, NX TEXHNUYECKUX NPUMEHEHWIA.

JlabopatopHoe o06opyaoBaHVWe [N YYEHMYECKUX MNPaKTUYeCKUX paboT
(hopmupyeTca B BUAE TemMaTMUECKUX KOMMJIEKTOB M 06ecrneyvnBaeTcs B pacyérte
O4HOro KOMM/eKTa Ha [BYyX obydvarowmxcd. TemaTvyeckme KOMMIEKTb
nabopaTopHoOro o06opyaoBaHuUsA [O/MKHbI OblTb MOCTPOEHbI Ha KOMIJIEKCHOM
MCMO/b30BaHUM aHaNOroBbIX M LMQPOBLIX NPUOOPOB, a TakKe KOMMbHTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBBIX 1a60paTOpUi.

OCHOBHbIMW LENIAMU U3y4eHnsa (PU3NKK B 06LLLEM 06pa3oBaHMM ABNAKOTCS:

o (hopMUpOBaHME WHTEpeca W CTPEM/IEHUA OOYYaloLWMXCA K Hay4yHOMY
N3YYeHUIO MPUPOAbl, PasBUTUE WX WHTENNEKTyallbHbIX WU TBOPYECKMX
CMOCOBHOCTEWN;

e pasBMTVE MpPeacTaBNeHMIn O HAYYHOM MeTOAe MO3HaHMs U (hopMUpPOBaHME
NCCNeL0BaTeIbCKOrO OTHOLLEHNSA K OKPY>XKatoLL MM AB/IEHUAM;

o (hOpMMPOBaAHME HAYYHOr0 MWPOBO33PEHMSI KaK pe3ynbTaTa W3YyYeHWS
OCHOB CTPOEHNA MaTepumn 1 hyHAaMeHTaIbHbIX 3aKOHOB (DU3UKN;

o (opMMpoBaHME YMEHWUA OODBACHATL ABMIEHUA C  MCMOJ/b30BaHMEM
(hM3NYECKNX 3HAHWI N Hay4YHbIX [OKa3aTe/bCTB;

o (popmMuMpoBaHME MpPeACTaBNeHWUn O PO (U3MKU AN Pas3BUTUSA APYrUX
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOTUMA,



JlOCTUXKEHME 3TVX Lieneil 06ecrneunBaeTcs peLleHeM CreaytoLux 3aaay B
MPOLIeCcce U3yUeHns Kypca (PU3NKL Ha YPOBHE CPeAHEro 06LLEro 06pa3oBaHNs:

NpuobpeTeHne  CUCTEMbl  3HaHMA 06  OBLWMX  (PU3NYECKMX
3aKOHOMEPHOCTAX,  3aKOHax,  TeopusX, BK/IKOYas MEXaHWKY,
MOSIEKY/IAPHYIO  (DU3NKY, 3NeKTPOAUHAMUKY, KBAHTOBYKD (U3NKY W
3/1EMEHTbI aCTPOMU3INKM,

(hopMMpOBaHME YMEHUIA MNPUMEHSTb  TEOPETUYECKME 3HaHUSA A1
0ObACHEHMS  (DM3NYECKMX ABMIEHWA B MpUpoge W AN MPUHATUA
MPaKTUYECKMX PeLLEHNIA B NOBCEAHEBHON YKU3HU;

OCBOEHWe CMoco60B peLleHMst pa3/IMdHbIX 3afa4 C ABHO 3afaHHOM
(hm3nyeckor Mofenblo, 3adad, MoApasyMeBatOLIMX CaMOCTOATE/IbHOE
co3faHve hM3NYeCcKoin Moaenu, aleKBaTHOM YCNOBUAM 3adauln;
MOHMMaHVe (U3NYECKMX OCHOB W MPUHLUMMOB AENCTBUA TEXHUYECKMX
YCTPOWNCTB M TEXHOMOMMYECKMX MPOLLECCOB, UX BIMAHWS Ha OKPYXXatoLLyto
Cpedy;

OBNafleHVe MeToAaMn CamMOCTOSTENbHOIO M/aHMPOBaHWA UM MPOBEAEHUS
(hM3MYECKUX 3KCMEPUMEHTOB, aHanM3a U WHTepnpeTauMn MHGopMaLuu,
onpeeneHns JOCTOBEPHOCTM NOTYYEHHOro pe3y/bTara;

co3flaHune YCnoBuii ANa pa3BUTUS YMEHUI NPOEKTHO-UCCNeA0BaTeIbCKO,
TBOPYECKOI [AeATENbHOCTK.

Ha wn3yyeHve u3nkm (6a30Bbli YPOBEHb) Ha YPOBHE CpefHero o6LLero
obpaszoBaHua oTBoanTca 136 yacoB: B 10 Knacce — 68 yacoB (2 yaca B Heflento), B
11 Knacce — 68 yacoB (2 4aca B Heento).

MpepnaraemMblit B nporpaMMe Mo (M3nKe nepeveHb /1a6OPaToOpHbIX U
MpaKTUYeCKMX paboT SABMSETCA PEKOMEHAOBAHHbIM, YYWUTeNb [enaeT BbI6OP
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAMBUAYa/IbHbLIX
0C0BEHHOCTeN 06yYaroLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

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

MOAeﬂI/IpOBaHI/Ie CbI/I3I/I‘-IeCKI/IX SABNEHUN U MnpoLeCccoB. Haquble rMnNOoTe3bl.
dun3nYecKne 3akoHbl U Teopnn. rpaHI/ILI,bI NMPUMEHNMOCTI q3I/I3I/I‘—IECKI/IX 3aKOHOB.
IMpunHUMN COOTBETCTBUS.

Ponb 1 MecTo (m3nkn B (HOPMMPOBAHUN COBPEMEHHOIM 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.
CucTtema oTcuéTta. TpaeKTopus.

MepeMeLlleHe, CKOPOCTb (CPeaHss 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, YCKOPEeHMsi, NyTM U MNepeMeLleHuns
mMaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE NageHue. Y CKopeHne cBOOOAHOr0 NageHus.

KpuBonuHeilHoe  aBvKeHve.  [BWKeHWe  maTepuasibHOM  TOYKM MO
OKPY>XHOCTM C MOCTOSAHHOWM NO MOAY/0 CKOPOCTbHO. YT/10Bast CKOPOCTb, /IMHENHasA
ckopocTb. Mepuoa 1 yacTtoTa 0bpaLleHns. LIeHTpocTpeMMTeNnbHOE YCKOPEHME.

TexHMYecKne YCTPOWCTBA W NPAKTUYECKOe MNPUMEHEHWE: CNUAOMETP,
ABWKEHWE CHapA0B, LEMHbIe 1 PeEMEHHbIE Nepeiaynt.

Jlemoncmpayuu

Mogenb CMCTEMbI OTCYETa, WNMKOCTPALMSA KUHEMATUYECKUX XapaKTePUCTUK
ABVKEHNS.

Mpeobpa3oBaHme ABMXEHWIA C UCMO/Tb30BaHMEM MPOCTbIX MEXaHN3MOB.

MazeHne Ten B BO3AYXe M B pa3pedXeHHOM MPOCTPaHCTBeE.

HabniogeHne ABvKeHWUA Tena, OPOLUEHHOr0 MOA4 YrIOM K TFOPU3OHTY K
rOPU30HTA/ILHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

VccnefoBaHve COOTHOLLEHWA MeXZy NyTAMM, MPOWMAEHHbIMU TeloM 3a
nocnegoBatefibHble paBHbIE TMPOMEXYTKA BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHUW C HaYa/lbHOM CKOPOCTbLHO, PaBHOI HYIIO.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

W3yyeHune aBvXeHWs Tena, 6poLleHHOro roprusoHTasIbHO.

Tema 2. /lunamuka

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

Macca Tena. Cuna. MpuHUMN cynepno3numn cun. BTopoi 3akoH HblOTOHA
ANA MaTepuasibHOM TOUKKW. TpeTuin 3aKoH HboTOHA NS MaTepraibHbIX TOYeK.

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

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

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

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoNMOTHO TBEPAOrO Tena.

MOMEHT cuibl OTHOCUTENIbHO OcCK BpaweHua. [11e4o cuibl. Ycnosus
paBHOBECKA TBEPLOIO Tena.

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

Jlemoncmpayuu

ABNeHne nHepLmn.

CpaBHeHMe MacC B3aMMOENCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHA.

i3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HesecomocTb. Bec Tena npn yCKOPeHHOM NogbEMe 1 NageHnn.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

YcnoBus paBHOBECUS TBEPAOIro Tesa. Buabl paBHoOBeCUs.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomol

3yueHne aBvKeHMS GpycKa No HaKNOHHOM MI0CKOCTH.



ViccnefoBaHve 3aBMCMMOCTU CU YMPYroCTU, BO3HUKAKOLWMX B MPY>XUHE U
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnegoBaHve yCnoBWIA  paBHOBeCUsi TBEPLOro Tefa, WMEKOLWEro ocb
BpaLLeHus.

Tema 3. 3axonwt COXpAaHenUus 6 MEXAHUKe

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.

KnHeTnyeckad 3aHeprus martepuasibHOW ToukM. Teopema 06 W3MEHeHUU
KWHETMNYECKON 3HEeprum.

MoTeHumanbHasa 3Heprus. MoTeHumanbHas 3Heprus ynpyro
AeOpMUPOBaHHOW  MpPYXWHbI.  [MoTeHumManbHas  sHeprus  Tena  B6/IM3K
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble WU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMANIbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKO 3HEeprum CUCTeMbl Tel.
3aKOH COXpaHeHUs MeXaHNUYeCKON 3HepPruu.

Ynpyrve n Heynpyrue CTOIKHOBEHUS.

TexHMYecKne YCTPOMCTBA M NPaKTUYeCKoe MpUMEHeHMe: BOLOMET, KOMép,
MPY>XXUHHBIA MUCTONET, ABUXKEHME PaKeT.

Jlemoncmpayuu

3aKOoH coxpaHeHua nMnysbea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTeHUMaIbHOM 3HEPrn B KNHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHne abCoMOTHO Heynpyroro ygapa C MoOMOLLbHO [ABYX OAMHAKOBbLIX
HUTAHBLIX MAATHUKOB.

WccnepoBaHve CBA3M paboTbl CUMbI C M3MEHEHMEM MEXaHWYECKOW 3Heprum
Tena Ha NpuUMepe pacTAXKeHUA PE3HOBOI0 XryTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNS MONEKYNSAPHO-KUHETUYECKO TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMOMENCTBMS YacTul, BewjecTBa. Mogenn CTPOeHMsI ras30B, >XUAKOCTEW U
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogesnein. Macca v
pa3mepbl MoneKyn. Konm4yecTso BellecTsa. IocTosaHHaa ABoragpo.

Tennosoe paBHoBecve. TemnepaTtypa 1 eé namepeHue. LLikana Temnepartyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEeKYNSApHO-
KWHETMYECKON Teopun unpeasbHOro rasa. A6CONIOTHas TemnepaTypa Kak mepa
CpeAHenl KMHETUYECKOW 3HEeprum TernnaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHpaeneeBa—KnanerpoHa.
3akoH [anbToHa. 3onpoLeccbl B naeasibHOM rase ¢ NMOCTOAHHbLIM KOMIMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloLMe [UCKPETHOE CTPOeHMe BeLLecTBa, oTorpagun
MOJIEKY T OpraHUYeCcKnX coeAnHEHWIA.

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

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

OnbITbl, WTKOCTPUPYIOLLME YpaBHEHME COCTOSHUA WAealbHOro  rasa,
N30MpPoLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

OnpefeneHne maccbl BO3fyxa B K/aCCHON KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3fyXa B HEiA.

VccnenoBaHve 3aBUCUMOCTU MeXAY NnapaMeTpamMmn COCTOSHUA PaspedxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucTeMa. BHYTPeHHSAS 3Heprus TepMoAMHaMUYECKOWA
CUCTEMbI 1 CNOCOo6bI eé n3meHeHusd. KonmyecTso TennoTel U paboTta. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MaeasbHOro  rasa.  Buabl  Tennonepegauu:
TenIoNnpPoBOAHOCTb, KOHBEKLMSA, M3NydYeHre. Y enbHas Ternn0éMKOCTb BeLLecTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

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

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
MpeobpazoBaHNa 3Hepruv B TEMIOBbIX MawmHax. KoaguumeHT nonesHoro
[EACTBMA TennoBO MalUMHbl. Linkn KapHo M ero Kosh(UUMEHT MOME3HOro
[e/CTBUA. DKOIOrnyeckmne NpobsieMbl TEMIO3HEPTETUKMN.



TexHUYeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

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

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

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

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, PeakTUBHOIo
aBurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0éMKOCTH.

Tema 3. Aepecammnvie 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.

Teéppaoe Teno. Kpuctannmueckue n amopHble Tena. AHM30TPONKSA CBOWCTB
Kpuctannos. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUrPoOMeTp W
MCUXPOMETP, Ka/lOPUMETP, TEXHOOTMU NOyYeHUA COBPEMEHHBIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHnW.

Cnocobbl n3mMepeHns BNaXKHOCTH.

HabnofeHne HarpeBaHus 1 NaBneHnst KPUCTaIIMYECKOro BeLLecTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

13mMepeHne 0THOCMTENBbHOM BNaXKHOCTM BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
AnekTpmsauma  Ten. OneKTpuueckuii  3apag. [Ba BuAa  3MeKTPUYECKMX
3apafoB. MPOBOAHWMKN, AMANEKTPUKM W MONYMNPOBOAHWUKNA. 3aKOH COXpaHeHus
3NEKTPMYECKOr0 3apsja.
B3aumogeiicTeme 3apsanoB. 3akoH KynoHa. ToueyHbI 3N1eKTPUYECKniA 3apsi.
AnekTpnyeckoe none. HanpsHKEHHOCTb  3NeKTpuyeckoro nonsd.  MpuHumn



Cynepno3vuum 3NeKTPUYECKUX Nonei. JIMHAM HanpsXKEHHOCTU 3MEKTPUYECKOrO
nons.

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

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

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

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUSA 3/1IEKTPOMETPA.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTATMUECKOM MONE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT n/olaaun
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NeKTPUYECKON NMPOHULLAEMOCTW.

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3mepeHmne 3N1eKTPOEMKOCTM KOHAEHcaTopa.

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

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

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNEeKTPMYECKOe COMNPOTMBIEHME. Y[eNbHOe COMPOTMB/IEHNE BeELLECTBA.
MocnegoBatesibHOE, Napas/efibHoe, CMeLLaHHOe CoeiHEHME NMPOBOLHNKOB.

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

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

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

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

MonynpoBogHukn.  COGCTBEHHas M MNpUMMecHas  MPOBOAMMOCTb
nonynpoBogHnKoB. CBOMCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMBOPLI.

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



AnekTpnyeckmMin TOoK B razax. CamOCTOATE/NbHbIA U HECaMOCTOATE/bHbIN
paspag. MonHus. 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 (HOTOPE3NCTOPbI, NOMYNPOBOAHUKOBLIN ANOL, ra/lbBaHMKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

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

CMellaHHoe coeanHeHMe NPOBOAHMKOB.

MpsamMoe M3MepeHWe 3NeKTPOABWKYLLEn cubl. KOpPOTKOe 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, 1abopamopHule pabomol

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3NCTOPOB.

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

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHune Kypca (m3nkmn 6a30Boro ypoBHs B 10 Kiacce OCyLLecTBSeTCA C
YUETOM 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, HabNIOAEHME, IKCMEPUMEHT, MOJEeNMPOBaHNe, MOAESb, N3MEPEHMUE.

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

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

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



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

Teozpacus: BNRKHOCTb BO3AyXa, BETPbI, 6apOMETP, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MeXaHWU3MOB,
YUYET TPEHMS B TeXHMKe, MOALIMMHUKNA, WCMOMb30BaHME 3aKOHA COXPaHEHWSs
MUMNyNbCa B TeXHUKe (pakeTa, BOAOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHusl, NapoBasi TYpPOMHa, ObITOBOIN XONOANILHUK, KOHAWLIMOHED, TEXHOMOMM
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPUBOPBI, Fa/lbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

MocTosiHHbIE  MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosvuum
MarHUTHbIX Mofieln. JIMHUN MarHUTHON WHAYKUMW. KapTWHA NIMHWMIA MarHWTHOM
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rone MPOBOAHUKA C TOKOM. KapTuHa /NMHWIA WHAYKLMK
MarHMTHOro nona [JMHHOrO NPAMOro MPOBOAHMKA W 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTeda. B3amogencTeme npoBOAHNKOB C
TOKOM.

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

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

fABneHVe 3NeKTPOMarHUTHON MHAYKUMKW. T1OTOK BeEKTOpa MarHWTHOW
NHOYKUMW.  INEKTPOABMXYLAA cuna WHAYKUMW. 3aKOH  3/1eKTPOMarHMTHOM
NHAYKUNN dapages.

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

MNpaswuno JleHua.

VHOYKTUBHOCTb.  $BNeHWe  CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLUNN.

SHeprna MarHUTHOro Nonsa KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe nosne.

TexHU4Yeckne YCTPOWCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NeKTPOMAarHUTbl, 3NEKTPOABUraTelb, YCKOPUTENN 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 JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3/1EKTPOABMKYLLEN CUMbl MHOYKLMX OT CKOPOCTU W3MEHEHMS
MarHMTHOro NoTOKa.

FABneHne caMoONHAYKLUNN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1EKTPOMarHUTHON MHOYKUWMN,

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 rapMOHUYECKUX
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.

MepemeHHbIA  TOK. CUHycOMAaNbHbIA  MNEpPeMeHHbIA  TOK.  MOLWHOCTb
MepeMeHHOro TokKa. AMMIMTYAHOE W [EACTBYHOLLEe 3HayYeHWe CWbl TOKa K
HanpsHKeHUs.

TpaHcgopmatop. Mpon3BoAcTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3HepPrum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCNONb30BaHUA 3NIEKTPO3HEPT N B MOBCELHEBHOMN XKN3HN.

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

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTesibHOM CcucTeMbl  (MPYXKMHHBIA  Mn
MaTeMaTUYeCKNn MasTHUK).



HabntogeHve 3aTyxatoumx KonebaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabntogeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

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

Pe3oHaHC npu nocnefoBaTe/lbHOM  COeAMHEHUW Pe3ncTopa, KaTyLUKu
NHAYKTUBHOCTU M KOHAEHcaTopa.

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

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

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

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

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

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

ANEKTPOMarHUTHbIE BOJHbI. Y COBUA U3/yYeHUSI 3N1IEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaumst BeKTopos E, B, V B anekTpomarH1UTHoi BonHe. CBolCTBa
3/IEKTPOMArHUTHbIX BOJIH: OTPaXKEHWe, MpesiomMsieHne, nongapusauns, avgppaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

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

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpPYXXaroLLen cpespl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTpa3ByKoBas AMAarHOCTUKa B TEXHUMKE W MeduuMHe, pajap,
pPagnonpuEMHNK, TeneBn3op, aHTeHHa, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHue NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTU 3ByKa M BbICOTbl TOHA C amnaUTygon K
4acTOTOMN KonebaHW.



WccnegoBaHve  CBOWMCTB  3/IEKTPOMArHUTHBIX — BOSIH:  OTPaXKEHWUe,
npenomeHne, Nonsapusaumns, andpakums, MHTepgepeHLms.

Tema 3. Onmuka

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

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA ceeTa. MoCcTpoeHne n306paXkeHNin B
M1I0CKOM 3epKae.

MpenomneHne ceeTa. 3aKOHbI MPeIoMIeHNs cBeTa. ABGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIi cocTas 6es10ro ceeTa. LiBeT.

Cobuparowime ©n pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTosiHMe WM OMTUYECKas Cuna TOHKOW NMH3bIL. [1OCTpOeHUe M300paXKeHWn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM reOMeTPUYECKOW ONTUKMN.

BonHoBas ontuka. WHTepdepeHums cBeta. KorepeHTHble MCTOUYHUKW.
Ycnosus HabnogeHUs MakCUMyMOB UM MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTUHe OT ABYX CMH(A3HbIX KOrePeHTHbIX MCTOYHWKOB.

Ondpakyms ceeta. AudpakuynmoHHas pelétka. Ycnosue HabogeHus
rNaBHbIX ~MakCMMyMOB MpWv  MafgeHMM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANGPaKUNOHHYHO PELLETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKoe MpPUMEHEHME: O4YKW, Jyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHasA pPeLLETKa, NONSPon.

Jlemoncmpayuu

MpAMONIMHEAHOE pacnpoCTpaHeHWe, OTPaXKeHWe W MNpenoMieHne CcBeTa.
OnTryeckune NpubopsbI.

[MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHNI B IMH3aX.

Mogenn Mnkpockona, Teneckona.

HabnofeHne nHTepdepeHLmUn CBeTa.

HabnofeHve gndpakumm ceeta.

HabntogeHve gucnepcum ceeta.

[MonyyeHue crnekTpa ¢ MOMOLLbIO NMPU3MBbI.

MonyyeHne crnekTpa ¢ NOMOLLBH0 ANGPaKLMOHHON PELLETKN.

HabnofeHne nonsprsanmmn ceeta.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



13mepeHune nokasartens npesioMneHus CTexna.
VccnefoBaHve CBOMCTB M306pakKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
[paHuUbl  MPYMEHWMOCTM  KNAcCMYecKoW  MexaHuku.  [loctynathbl
CreunasbHOn Teopun OTHOCUTENBHOCTU: WHBApUaHTHOCTb MOLYNSA CKOPOCTY
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCKTENBHOCTL OAHOBPEMEHHOCTW. 3aMef/IeHNe BPEMEHU M COKpaLLieHMe
ANHBI.
SHeprus 1 UMNynbC PeNATUBUCTCKON YacTULbI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6aHmoBoOU ONMUKU

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

OTKpbITNE N uccnegoBaHne gotoadpekTa. OnbiThl A. IT. CToNeToBa. 3aKOHbI
(hoToa(hpeKTa. YpaBHEHME IMHLITENHA ANa oTosthdekTa. «KpacHasa rpaHuLa»
(hoToahheKTa.

[asneHne ceeta. OnbITol 1. H. Jlebeaesa.

XnMnyeckoe AelicTBme ceeTa.

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

Jlemoncmpayuu

POoTO3(W(PEKT Ha YCTAHOBKE C LIMHKOBOW MNACTUHOM.

ViccnenoBaHme 3aKOHOB BHeLLUHero hotoagdekTa.

CeeToanog.

CosnHeyHas barapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -4acTuu,.
MnaHeTapHad Mogenb atoma. [lloctynatel bopa. W3nydeHve M nornowieHue
(boTOHOB MpW Mepexode aToMa C OAHOIO YPOBHSA 3HEpPrMnm Ha Apyron. Bugbl
crnekTpoB. CNeKTP YPOBHEN 3Heprum atoMa BoAoposa.

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

CrOHTaHHOE Y BbIHY)>KAEHHOE N3/yYeHue.

TexHU4Yeckme YCTPOMCTBA M MpPaKTUYECKOe MPUMEHEHWE: CMEKTPasIbHbIN
aHa/M3 (CNeKTPOCKOM), Nna3ep, KBaHTOBbIN KOMMbIOTE.



Llemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHve nuHenyaToro cnexkrpa.

Tema 3. Amomnoe sa0po

SKCMNepnMeHThl, [0Ka3blBaloLWMe C/OXKHOCTL CTpoeHusA fppa. OTKpbITUEe
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnNpefeneHuW0  cocTaea
pagMoakTUBHOrO u3ny4deHmsi. CBoWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

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

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

SHeprus cBA3n HYKOHOB B a4pe. AaepHble cunbl. [eekT macchl aapa.

AfepHble peakunn. [leneHne n cCUHTE3 a4ep.

AnepHbId  peakTop. TepMOoAdepHbIA CUHTE3. [1pob6nemMbl U MEPCMEKTUBbI
AAEePHOM 3HEPreTUKM. IKOTOTNYECKME acreKTbl AAePHOM SHEPTeTUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHUA N PperucTpaumnn afieMeHTapHbIX YacTuy,

dyHAamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM 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. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

JTanbl pasBuUTUA acCTpOHOMUW. NprKNagHoe U MUPOBO33PEHYECKOE 3HAUeHNe
aCTPOHOMUM.

Bug 3BésgHoro Heba. Co3Be3gus, ApKue 3BE3Abl, MMaHeTbl, UX BUAUMOE
[IBU>KEHNE.

ConHevHasa cuctema.

ConHue. ConHeyHaa aKTUMBHOCTb. WCTOUHMK 3Heprum ConHua W 3BE3fa,.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrekTpasibHbIi Knacc —
CBETUMOCTb». 3BE3Abl rN1aBHOW MNOCnefoBaTelbHOCTN. 3aBUCMMOCTb «Macca —
CBETUMOCTb» NS 3B&3[ rN1aBHOWM NOCNefoBaTe/lbHOCTU. BHYTpeHHee CTpoeHue



3BE34. CoBpeMeHHble NPeACTaBIeHNs 0 NPOUCXOXAeHUN 1 3Bonoumm ConHua n
3BE3[,. JTanbl XXM3HN 3BE3M.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
["anakTuke. TuUnbl ranakTukK. PagnoraiakTmky 1 KBasapbl. HépHbIe Ablpbl B A4pax
raNakTuK.

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

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpeaeneHns NONOXeHNs HEOGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHble co3Be3ama CeBepHOro nonyLuapusa u apkue 3Besfpbl.

HabntogeHns B Teneckon JlyHol, nnaHet, MneyHoro Mytw.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMa/IbHOM N 3TUYECKOW cihepax AesTeNlbHOCTU YesloBeKa, posib M MeCcTo (hM3NKM
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POSb PU3NYECKO TEOPUU
B (hopMMpOBaHWM NPeACTaBNEHNA O (IM3MYECKOW KapTUHe Mupa, MEecTo
()M3MYECKON KapTWHbI MUpa B 06LLEM PsfY COBPEMEHHbIX eCTECTBEHHO-HayUHbIX
NpeLCcTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

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

Mescnpeomemnvie nonsmusi, CBA3aHHble C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHWE, IKCNEPUMEHT, MOLENMPOBaHNE, MOLESb, N3MEPEHME.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(bYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCK KOOPAMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3N1EMEHTaPHBbIX (YHKLUMWA, NPU3HaKM MNOA06US TPeyrosibHUKOB,
onpeaeneHne Naowaan NIocKnxX quryp n ooéma Ter.

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

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



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

Texnonoeus: NUHUWA  3N1eKTponepeday, reHepaTtop MepemMeHHOro TOKa,
3NeKTpoABUraTeNib, UHAYKUMOHHAA nedyb, pajap, PaguonpuémHuK, Tenesusop,
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 U NPeaMeTHbIX 00pa30oBaTe/lbHbIX Pe3y/bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4eOHOro npeameta «PU3nKa» AOMKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOBGHOCTb 06y4YaloLLMXCA PYKOBOACTBOBATbLCH
COpMUPOBAHHOW BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEX[EHWW, COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LLecTBa, paclUMpPeHnEe >XMU3HEHHOMO
OMbITa U ONbITa AEATENBHOCT B MPOLECCE peann3aln OCHOBHbIX HamnpaB/ieHWi
BOCMUTATENbHON [esSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpamaaHCKOro BOCIIMTAHMS

CPOPMMPOBAHHOCTb rPaXKAaHCKOM NO3nLMK 06YyHatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 00LLECTBa;

NPUHATME  TPAAMUMOHHBLIX  OOLLEYEeNIOBEYECKMX  TYMaHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIeHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [AeSTeNIbHOCTb 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 U BONOHTEPCKOW AeATENbHOCTY;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

cthopMMpPOBaAHHOCTb POCCUINCKOW rpakKaaHCKoM NAEHTUYHOCTN,
naTpuoTU3Ma;

LIEHHOCTHOE OTHOLUEHME K TOCYAapCTBEHHLIM CMMBOMAM, [OCTUXKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IU3NKN N TEXHUKMN;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 MOBEAEHNS;

CMOCOOHOCTb OLEHMBaTL CUTYaUMIO U MPUHMMAaTb OCO3HaHHbIE PeLUeHUS,
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) 3CTETHYECKOr0 BOCIIMTAHHSA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

NHTEPeC K pas/iMyHbIM cepam MpogecCOHaIbHOW [AeATeNlbHOCTU, B TOM
4mcre CBA3aHHbIM C (PU3NKOM U TEXHUKOI, YMeHMe COBEPLLIATL OCO3HaHHbIV BblIGOp
OyayLiein npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

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

6) IKOJOrHYeCKOro BOCIIUTAHMS

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

MNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefie Ha OCHOBE
3HaHWA Lieneil yCTONYMBOrO Pa3BMTUNA Ye/I0BEYEeCTBa;

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

7) HEHHOCTH HAYYHOTO MO3HAHUS

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jiornueckue aeMcTBUA:
CaMOCTOATENIbHO  (JOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
onpefenaTb Uenn [AeaTeNnbHOCTW, 3afaBaTb MapamMeTpbl U KpUTepun ux
[OCTUXKEHUS,
BbIABNATL  3aKOHOMEPHOCTW W MNPOTUBOPEYMSs B pacCMaTpMBaEMbIX
(M3NYECKMX ABMEHMSX;
pa3pabatbiBaTb MaH PeLleHns npob6/emMbl ¢ YYETOM aHa/M3a UMERLLMXCS
MaTepUaibHbIX N HEMaTEPUa/IbHbIX PECYPCOB;
BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHMBATbL COOTBETCTBUE PE3Y/IbTATOB
LIeNsIM, OLIEHMBATb 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 nucciienoBare/ibCKue AeiicTBHUA.
BNafeTb Hay4yHON TEPMMHOMOIMEN, KIIHOYEBLIMW MOHATUAMU U METoAaMM
(hn3MyecKoin HayKu;



BNafeTb HaBblKamMu y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MeTO/I0B MO3HaHUS;

BNageTb BUAaMW AeATE/IbHOCTM MO MNOMYYEHUD HOBOrO 3HaHWUS, ero
NHTeprpeTayun, npeobpasoBaHNO W MPUMEHEHUIO B  Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNISITb  MPUYUHHO-CNIEACTBEHHbIE CBA3WM W aKTyaln3upoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé peLleHUsi, HaxoAMTb aprymeHTbl [ANS [0Kas3aTe/bCTBa
CBOMX YTBEPX/AEHWUI, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

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

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauvM B 00Opa3oBaTe/lbHOM
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIN OMbIT;

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

YMETb UHTErPMPOBaTh 3HaHUA U3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

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

BNafeTb HaBblKaMW MOMYYEHUSI MHGOPMALMKA (PU3NUECKOTO COAEPXKaHUS U3
MCTOYHMKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHa/u3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCMoNb3oBaTb  CPeAcTBa  MHMOPMALMOHHBIX U KOMMYHUKALMOHHBIX
TEXHOMOMNA B PELUEHUN KOTHUTUBHBIX, KOMMYHWKATUBHBLIX U OpraHn3aunoHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWsi B Pas3/IM4YHbIX opMaTtax C
YUYETOM Ha3HayeHUs MHHOoPMaLUN 1 LieNIeBOM ayaUTOPUN, BbIGMPas oNTUMasIbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:
OCYLLECTBNSATb  OOLEHME Ha YpoKax (M3MKM U BO  BHE-YPOYHONA
[EeATENbHOCTWN,



pacno3HaBaTb MNPEANOCbINKM  KOHWAMKTHLIX  CUTyauuin ©n  cMsirvaTb
KOH(NKTBI;

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

MOHMMaTb M UCMOMb30BaTb MPENUMYLLLECTBA KOMaHAHON WM WMHAVBUAYa/IbHOW
paboThl;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX AEACTBUA C YYETOM OOLLMX
NHTEPECOB 1 BO3MOXKHOCTEN KaXKA0ro YsieHa KONNeKTUBa;

NPUHMMATL  UEeM  COBMECTHOM  AesTeNbHOCTW, OpraHu30BbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,
pacnpefensTe PoAn ¢ YY8TOM MHEHMIA Y4YaCTHMKOB, 06CYXAaTb pe3ynbTaThbl
COBMECTHO paboThl;

OLEHMBATb Ka4yecTBO CBOEro BKMada WM KaXKAOro y4yaCcTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

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

OCYLLECTBMSATb  MO3UTUBHOE CTpaTernyeckoe MoOBeAEHNEe B  Pa3/IMYHbIX
CUTYyaUusX, NPOSIBNATL TBOPUECTBO U BOOOPaXKeHWE, ObITb MHALMATUBHLIM.,

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleICTBI/IH
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYIO [AesTeNlbHOCTb B 061acTu
(M3NKN W  aCTPOHOMWW, BbISBNATL MNPO6GMAEMbI, CTaBUTb W (POPMYIMPOBaTb
COOCTBEHHbIE 3a7a4u;

CaMOCTOSATE/IbHO COCTaBNATb MMaH PELlEeHMst PacYETHbIX U KayeCTBEHHbIX
3a/iay, MaH BbINO/HEHUS NMPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCSA PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPeAnoYvTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLAM;

pacLUMpsATb pamMKM y4eBHOro npegMeTa Ha OCHOBE SIMYHBIX NPEANOUTEHNIA;

[enaTb 0OCO3HaHHbIA BbIOOP, aprymeHTUpoBaTb €ero, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a PeLUeHME;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

cnoco6cTBoBaTb (DOPMMPOBAHWIO W MPOSBMEHUIO 3pyaMuun B 06nactu
(h131KK, NOCTOSHHO MOBbILLIATHL CBOW 06pa30BaTE/bHbIV U KyNbTYPHbIA YPOBEHB.

CaMOKOHTPOJIb, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [EeATENbHOCTD,
OLleHMBaTb COOTBETCTBIME PE3y/IbTATOB LiENAM;

BNafeTb  HaBblKaMyM  MNO3HaBaTe/IbHONM  pedieKCMM  KakK  0CO3HaHWS
COBepLUaeMbIX [AEWACTBUA W  MbICIMTENbHBIX MPOLECCOB, WX pPe3y/bTaToB W
OCHOBaHWiA;



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

YMEeTb OLEHMBaTb PUCKM M CBOEBPEMEHHO MPUHUMATb PELUEHUS MO KX
CHVKEHWIO;

NPUHUMaTb MOTMBbLI W aprymeHTbl ApYrnx nNpu aHanvMse pesynbTaToB
[eATeNbHOCTY;

MPUHMMATL Cebsl, MOHMMasA CBOW HelOCTaTKM U JOCTOMHCTBA;

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

Mpy3HaBaTb CBOE NPaBo M NPaBo APYrMX Ha OLLUNOKK.

B npouecce AOCTUXEHUSA NNYHOCTHLIX Pe3yNbTaToB OCBOEHUS MPOrpaMMbl
No (u3MKe A9 YPOBHA CpeAHero o6Liero o6pas3oBaHWs Yy 06yvaroLLMXCA
COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLuii
ChopMMPOBaAHHOCTb:

CamMOCO3HaHMs, BKNHOYALOLLEero crnoco6bHOCTb MNOHMMAaTL CBOE 3MOLMOHaIbHOE
COCTOSIHME, BUAETb HarnpaB/ieHNA Pa3BUTNA COOCTBEHHON 3MOLMOHAIbHOWN Cepbl,
ObITb YBEPEHHBIM B Ce6E;

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

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

aMMaTnK, BK/IKOYatoLLel CrnocobHOCTb NOHUMATL 3MOLMOHA/IbHOE COCTOSHUE
APYTMX, Y4uTbiBaTb €ro npuv  OCYLLECTBNEHUM OOLWEHNA, CMOCOOHOCTb K
COYYBCTBUIO N COMEPEXMBAHWIO;

COLManbHbIX HaBbIKOB, BK/IKOYAOLLMX CMOCOOHOCTL BbICTPanBaTb OTHOLLEHNS
C ApYrUMU NogbMU, 3a60TUTLCA, NPOABATL MHTEPEC N pa3peLLaTb KOH(INKTLI.

INPEJMETHBIE PE3YJIBTATBI

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

[AEMOHCTPMPOBaTb Ha MpUMepax posib U MEecTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHO HAy4YHON KapTUHbI MUpa, B PasBUTUN COBPEMEHHOW TEXHWUKMN U
TEXHOJIOMNiA, B NPaKTUYECKON AeATENIbHOCTM NOAEN;

YUMTbIBaTb [PaHuUbl MNPUMEHEHWUS W3YYEHHbIX (QU3NYECKUX MOIENEN:
martepuasibHas TouKa, MHepumaibHas cuctema oTcyéTa, abCconoTHO TBEPLOE Teso,
naeanbHbliA ra3, MOAENM CTPOEHUS ra30B, XXUAKOCTEN M TBEPAbIX Tes, TOYEUHbIN
ANEKTPUYECKMNIA 3apaf NP peLLeHnn Gpr3nyecknx 3atay;



pacno3Haeatb usmnyeckme sBneHns (Mpouecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUS BeLLecTBa U
3NEeKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSAMOMHENHOE
[BWKEHWe, CBOOOAHOe MafeHuWe Tef, ABWKEHWE MO OKPY>XHOCTW, WHepums,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUNE XMUAKOCTEN
N TBEPAbIX Tesl, U3MeHeHVe 06bEMa Te/l NpY HarpeBaHUK (OXNaxaeHUn), Ten10Boe
paBHOBECKE, MCMapeHue, KOHAeHcauuMs, MnaaBfeHne, KpucTannsaums, KuneHue,
BIAXKHOCTb BO34YyXa, NOBbILLEHWNEe [aB/IeHWs ra3a npu ero HarpesaHum B 3aKpbITOM
cocyfe, CBfi3b MeXay rapamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NIeKTpM3aLUma Tes, B3aMMOenCcTBue 3apaoB;

OMUCbIBaTb MeXaHMYeCcKoe [ABWXKEeHWe, UCMoMb3yd (PU3NYECKMe BeIMUMHbI:
KoopAuHata, MyTb, MNepemMeLleHne, CKOPOCTb, YCKOpeHue, macca Tena, CUna,
UMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHad 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpW OMWCaHUW NPaBWU/IbHO TPaKTOBAaTb
(PM3MYECKNA CMbIC/T UCMOSb3YeMbIX BEMMUYMH, UX 0603HAYeHUs W edVHMUUPbI,
Haxo4uTb POPMYNbl, CBA3bIBAKOLME AAHHYIO (DM3NYECKYHO BEIMYUHY C APYryMU
Be/IMYMHAMN;

ONUCbIBaTb M3YyYeHHble Ter/oBble CBOWCTBA Ten W TensjoBble SB/EHUS,
NCMonb3ys (U3MYecKne BeNNYUHBLL [aBfieHWe ras3a, TemnepaTtypa, CpefHss
KWHeTUYecKas 3Heprua XaoTUYeCKOro ABWXKEHUSA MOMeKYs, CpefHeKBagpaTuyHas
CKOPOCTb MOJIEKY/, KOMIMYECTBO TensoTbl, BHYTPEHHAA 3HEPrus, paboTta rasa,
KO3(ULMEHT MONE3HOro AeWCTBUA TensioBOro [Asurarens; mnpuv  OnucaHum
MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T  WUCMOMb3YEMbIX BENUYUH, WX
0603HayYeHNs W  eauHWUbI, HaXOAWUTb (POPMY/bl, CBA3bIBAOLLME  [JaHHYHO
(PM3NYECKYHO BENNYMHY C APYTMMU BENNYMHAM,;

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
ABNeHns (NpoLecchl), NCNob3ya (U3MYECKMe BeNIMUMHbI: SNEKTPUYECKUIA 3apsf,
3NIEKTPUYECKOE MOJie, HANPSHXKEHHOCTL MO/, NOTEHUMa, Pa3HOCTb MOTEHLMAOB;
Npu OnucaHMM MNpPaBUIbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMYMH, MUX O0O03HAYEHMA M efuHULbI; YyKasblBaTb (DOPMY/bl, CBSA3bIBAKOLLME
AAHHYHO (PU3NYECKYHO BE/IMUYNHY C APYTUMUN BENIMYNHAMN;

aHa/IM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMEHUSA, UCMOMb3ya (PU3NYECKMEe
3aKOHbI 1 NpUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 11 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Hepruu, 3aKOH COXpPaHeHUs UMMYbCa,
MPUHUMN CyneprnosvumMm Ccun, MPUHUMN paBHOMpPaBUA MHepPUMaIbHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KUHETUYECKYIO TEOpWMH0 CTPOEHMA BELLECTBa, rasoBble
3aKOHbI, CBSI3b CpefHeil KMHETUYECKON SHEPrMN TEMIOBOrO ABVKEHWUA MOMEKYN C
abCoO/MOTHOM TeMnepaTypoi, NepBbIl 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NEKTPUYECKOrO 3apsda, 3akoH KynoHa, npu 3TOM pasnmyarb C/I0BECHYHO



(hopMynMPOBKY 3aKOHa, €ro MaTemMaTM4ecKoe BbipaXKeHue W ycnosus (rpaHuupbl,
06nacTu) NPUMEHUMOCTU;

0ObACHATb  OCHOBHblE  MPUHUWMbLI  JEACTBMS  MalluWH, Npubopos w
TEXHUYECKMNX YCTPOICTB; pa3/fimyaTtb YCN0BUSA MX Ge30MacHOro MUcnosib3oBaHus B
MOBCEAHEBHOM XWU3HU;

BbINO/HATL  3KCMEPUMEHTbI MO WCCNEA0BaHUIO (U3NYECKMX SBNEHWUIA ©
MPOLECCOB C WCMO/b30BaHWEM MPAMbIX WM KOCBEHHbLIX W3MEPEHWI, Npu 3TOM
(hopMmynupoBaTtb npobnemy/3agadyy W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPefioKeHHOro 060py[oBaHUs, MPOBOAWUTL OMbIT U
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE U KOCBEHHbIE U3MEPEHUS (IU3NYECKUX BETMYMH, NpK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHWS U UCMO/b30BaTb M3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  MeXAY — (DM3NYECKUMW  BEIMYMHAMKU  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
(hmkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEIMYMH B
BuAe Tabnuu 1 rpadnkoB., Aenatb BbIBOAbI N0 pe3ynbTaTaMm UCCNefoBaHus;

cobntogate npasuia 6e3onacHoro Tpyda npv NpoBeAeHUN UccnefoBaHnin B
pamkKax y4ebHOro 3KcCnepuMeHTa, Y4ebHO-MUCCMef0BaTENIbCKON W MPOEKTHOW
AEATENIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB 1 NabopaToOpHOro
060opy10BaHUS;

pelaTtb pacyéTHble 3afaun C SBHO 3afaHHON (U3NYECKOn MOZENbIO,
NCNonb3ys (HM3nNYeCKMe 3aKOHbI U NPUHLMMbLI, Ha OCHOBE aHaIn3a YCI0BUSA 3a4auu
BblOMpaTb (DU3NYECKYHO MOfENb, BblAeNATb (IM3NYECKME BENNYMHBLI U (DOPMYIIbI,
Heo6XoAuMble ANS eé pelueHus, NPOBOAWUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOMTYYEHHOT0 3HAYEHNS (DN3NYECKOW BENNYMNHBI;

pelaTb Ka4yeCTBEHHbIe 3a/layuu: BbICTPamBaTb JI0rMYeCK/ HENMPOTUBOPEUNBYHO
LIENOYKY pPacCy>KAeHUn C ONOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hmsnyeckmne SBNEHUS;

MCNOoNb3oBaTb MNPV PELUeHUM  Y4ebHbIX  3ada4  COBPEMEHHbIE
NHOPMALIMOHHbIE TEXHOMOMMK NS MOWUCKA, CTPYKTYPUPOBaHNS, MHTEPMpeTaLum
N NpeAcTaBneHns y4ebHOM U Hay4HO-NONYNAPHON MH(opMaLnn, NoMy4YeHHOR ©3
PasINYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIO;

NPMBOANTL NPUMEPbI BKNaAa POCCUACKMX 1 3apyBeXHbIX YUYEHbIX-PUN3NKOB B
pasBMTME HayKKW, OOBSACHEHME MPOLECCOB OKPYXKAlOLWEro Mupa, B pasBUTUE
TEXHWUKW N TEXHOJOTUI;

MCNONb30BaTb TEOPETUYECKME 3HaHUS MO (DM3MKE B MOBCEAHEBHOW >KU3HW
Ana obecneyeHns 6e30MacHOCTM Npu 06palleHnmn ¢ nprubopammn N TeEXHUYECKUMU



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

paboTaTtb B rpynne C BbINO/HEHNEM pPa3/IMYHbIX COLMANbHbIX PONeN,
MnaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1a/, K&XKA0ro M3 YYaCTHUKOB rpynnbl B peLeHne paccMaTprBaeMori Npo6emsl.

K KoHuy 06yyeHus B 11 kuacce npeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHUIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MEeCTo (M3MKU B (DOPMUPOBaAHUN
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHO/OMMI, B MPaKTUYECKON AeATeNbHOCTU NHOAEN, LEeNOCTHOCTb U eAMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb paHuLUbl MPUMEHEHUA U3YYeHHbIX (PU3NYECKUX MOfeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsf, NIyd CBeTa, TOYEUHbIA UCTOUYHUK CBETa, AepHas
MOfe/lb aToMa, HYK/NOHHas MOAe/Nb aTOMHOMO sfpa npu pelueHnn r3nyecKmx
3ajau;

pacrnosHaBaTb M3NYecKne SBneHns (NPOLECChbl) N 0OBACHATb X Ha OCHOBE
3aKOHOB 3/1EKTPOAMHAMMKM M KBAHTOBOW (IM3UKW: 3/1EKTPUYECKass NPOBOAUMOCTb,
Tenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLEenCTBume
MarHWTOB, 3MEKTPOMArHUTHas WHAYKUMSA, AEACTBME MArHUTHOrO MONs  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsf, 3MEKTPOMarHUTHbIE KOnebaHus K
BOJIHbI, MPSAMOJIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesioOM/IEHNE,
NHTep(epeHUns, AugpakumMs W nonspusaums  CBeTa, AMCNEepcUs  CBETa,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTO3PdEKT), CBETOBOE AaBNEHME, BOSHUKHOBEHME
/IMHEAYaTOro CrnekTpa aromMa BOAOPOAA, €eCTeCTBeHHas W WMCKYCCTBEeHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOWNCTBA BeLLECTBa (3M1EKTPUYECKME, MarHUTHbIE,
ONTUYECKMEe,  INEKTPUYECKYID  MPOBOAMMOCTb  Pas/MyHbIX  cped)
3NIEKTPOMAarHUTHble ABMEHNSA (NPOLECChI), MCMOMb3ysa (U3NYECKNE BENNUUHDI:
3NEKTPUYECKNIA 3apsf, CUMa TOKA, SNEKTPUYECKOE HanpshKeHWe, 3NMeKTpuyeckoe
COMPOTUB/EHME, Pa3HOCTb MOTEHLMANIOB, 3NEKTPOABMKYLLAA cuia, paboTa TOKa,
WMHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKW, 3HEPrns 3MeKTPUYECKOro U MarHWTHOro nonewn, nepuog M vactoTta
KonebaHnii B KonebaTeNbHOM KOHTYpe, 3apsf W cuia TOKa B npouecce
FAPMOHUYECKUX  3NEKTPOMArHUTHBLIX KONebaHuil, (POKYCHOE pacCcTOsiHUE U
ONTUYeCKas cuna MNH3bI, NPU ONUCaHUW MNPaBUIbHO TPaKTOBaTb (DM3NYECKMIA
CMbIC/T WCMO/b3YEMbIX BE/IMYMH, WX O0603HAYeHWA W eAuMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  [OAHHYIO  (PU3NYECKYHD BEMUMHY C  APYrumu
Be/IMYMHaMU;



OMMCbIBaTb W3YYeHHble KBaHTOBble $B/IEHWA W MPOLECChbl, WUCMO/b3YS
(hn3nyeckne BENMUMHBI: CKOPOCTb 3/1IEKTPOMArHWUTHbLIX BOJIH, AJ/IMHA BOJIHbI U
4acTOoTa CBETa, IHEPr1a 1 MMNybC POTOHA, NePUO nonypacnasa, 3Heprus CeBasun
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCNONb3YEMbIX BE/IMYMH, UX 0603HAYEHUSA N eAMHULbI, YKa3biBaTb (HOPMYIbI,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIYNCNIATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM3pPoBaTh (PM3MYECKMe NPOLIECCh U ABMEHWUSA, UCMONb3Ys (hn3nyeckune
3aKOHbI M NPUHUMNbI: 3aKOH OMa, 3aKOHbI MOCNe0BaTe/lbHOro 1 napasiiefibHoro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[hkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUWW, 3aKOH MPSMO/IMHEHOTO PacrnpoCTpaHEHUS CBeTa, 3aKOHbl OTPaXKeHUs
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3NDEKTE,
3aKOH COXpaHeHMsi 3Heprum, 3aKOH COXPaHeHWs MMMY/bCa, 3aKOH COXpaHeHMs
3/IEKTPUYECKOTO 3apsifa, 3aKOH COXpaHeHWs MaccoBOro 4ymcna, noctynatsl bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pas/ninyarb C/IOBECHYIO (hOPMYNPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHMMOCTH;

OnpeaensTb Hanpas/ieHNe BEKTOPA NHAYKLMN MarHATHOIO Nons NPOBOAHMKA
C TOKOM, CU/bl Amniepa 1 cunbl JTopeHua;

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

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCMeA0BaHNIO (U3NYECKUX SBMIEHUA U
MPOLECCOB C WCMO/b30BAHNEM MPAMBIX WM KOCBEHHbLIX W3MEPEHW: Mpu 3TOM
(hopMynupoBaTb npobnemy/3agady W TUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNSA (N3NYECKUX BETMYUH, NPK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrpeLLHOCTeN U3MEPEHNIA;

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

cobnogaTtb npasuna 6esonacHoOro Tpygda npyv NpoBefeHUN 1ccnefoBaHUi B
paMmKax Y4ebHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB M NabopaTopHOro
0bopy0oBaHus;

pelwaTb pacyéTHble 3afayn C ABHO 3afaHHOW (DM3NYECKOW MOZESbHO,
NCNONb3Ys (PU3NYECKME 3aKOHbI M NPUHLMMNbI, HA OCHOBE aHan3a YCI0BUA 3a4a4u



BbIOVPaTb (PU3NYECKYIO MOZESNb, BbIAENATb PU3NYECKME BENNYMHBI U (HOPMYbI,
Heo6Xxo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOSTY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

pelaTb Ka4eCTBEHHbIe 3a/ayu: BbICTPamMBaTb JI0rMYeCKy HENMPOTUBOPEUNBYHO
LIENOYKY pacCy>KAeHWn C ONOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(msnyeckmne SBIEHUS;

MCNoNb3oBaTb  MPW  PelleHun  Y4yebHbIX  3afa4  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOMMI 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTaLmm
N npefcTaBneHNs y4ebHOM N Hay4HO-MONYNAPHOM UHQOPMaLMK, NoMYyYeHHOW 13
Pa3INUYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTL MOJTyHaeMyto MH(OpPMaLuio;

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

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

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHn ¢ NpudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA M COGMOAEHNSA HOPM 3KOIOTMYECKOrO
MOBefEeHNSA B OKPY>XKatoLLieln cpefe;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoandecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM

Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpamMMbl Bcero
padoTshI padoThI
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2
WToro no pasgeny 2
Paznen 2. MEXAHUKA
2.1 KuHemaTtunka 5
2.2 JdnHamuka 7
2.3 3aKOHbI COXpaHeHNs B MeXaHnKe 6 1 1
WToro no pasgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBbI MONEKYNAPHO-KNHETNYECKOI
3.1 yiAp 9 1
Teopuu
3.2 OCHOBbI TEPMOANHAMUKN 10 1
33 ArperaTtHble COCTOSHUSA BeLLeCTBa. 5

®a3oBble Nepexopbl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

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

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

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

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

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

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

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



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

Toro no pasgeny

Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTuKa

[OCTOSHHBbIV 9NEKTPUYECKMIA TOK. TOKM B
Pa3NNYHBIX cpeaax

4.2

Toro no pasgeny
Pe3epBHOe Bpems

OBLEE KOJIMYECTBO YACOB MO NMPOIrPAMME

24

10

12

22

68

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

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



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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

Paznea 1. JIEKTPOJAUHAMUKA

MarHuTHoe nosne. SNeKTPOMarHUTHas
VHAOYKLUMS

11

WToro no pasgeny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
MexaHU4yecKne N 31eKTpOMarHUTHble

2.1
KonebaHus
29 MexaHn4ecKre 1 3N1eKTPOMarHUTHbIE
' BOJIHbI
2.3 OnTuka

Toro no pasgeny

KoanuecTBo 4acoB

Bcero
padoTshI

11 1

11

10

24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum
OTHOCUTENbHOCTY

31
WToro no pasgeny
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 DneMeHTbl KBaHTOBOW ONTUKN

4.2 CTpoeHue aToma

4 1

KonTpoabHbie

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

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

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

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

bubnunoteka 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

4.3 ATOMHOe a4p0o 5

WToro no pasgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7

WToro no pasgeny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o6uatoLLee NOBTOpPeHME 4
WToro no pasgeny 4
Pe3epBHOe Bpems 3

OBLEE KOJIMYECTBO YACOB IO NPOIrPAMME 68

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

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

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

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



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrposbnusie IIpakrunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
Pur3nKa — Hayka 0 npupose.
HayuHble MeTZ bl I'IOSH:HI/'?'FI 1 bubnuoreka LIOK
y A https://m.edsoo.ru/ff0c32e2
OKpY>KatoLLero Mmpa
Po/lb 1 MECTO (DM3MKM B
(hopMUPOBaHNM COBPEMEHHO 1 Bubnuoteka LIOK
Hay4HOW KapTWUHbI M1pa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NH0AEN
MexaHnyecKoe BUXKEHME.
OTHOCUTENBHOCTL MEXaHNYECKOro 1 bubnunoteka LIOK
ABWXKeHUS. [NepemMelLieHne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue
PaBHOMepHOE NPAMO/HeHOe 1 Bubnmoteka LIOK
[IBMXXeHne https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOEe NPAMO/INHERHOE 1 Bubnuoteka LLOK
OBVKeHue https://m.edsoo.ru/ff0c372e
CB060HOE NafieHMe. Y CKopeHue 1 Bubnuoteka LIOK
cB06OHOr0 NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.
,D,FBJI/I)KEHI/IG maTe rull/laanoﬁ TOYKM NO 1 bubnmoreka LIOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTM
MpuHUMN oTHOCUTENBHOCTK ["anunes. 1 Bbubnnoteka LIOK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

17

VHepumnanbHble CUCTEMbI OTCYETA.
MepBbIii 3aKOH HblOTOHA

Macca Tena. Cuna. MpuHLmMn
cynepnosvuum cun. BTopoi 3aKoH
HbtoTOHa 419 MaTepuasibHOM TOUKM

TpeTwnii 3aKoH HbloTOHa Ans
maTepuaibHbIX TOYeK

3aKOH BCEMUPHOrO TAroteHusa. Cuna
TAXKeCTUW. [epBas KOCMUYecKas
CKOPOCTb

Cuna ynpyrocTu. 3akoH N'yka. Bec
Tena

Cuna TpeHus. KoauumeHT TpeHus.
Cuna conpoTUBAEHNS NP ABVKEHUN
Tena B XXMAKOCTU UK rase

MocTynaTesnibHOe 1 BpaLlaTe/ibHOe
[BUXEHMe abCcoNtoTHO TBEPAONo Tena.
MoOMeHT cunbl. nedvo cunbl. Ycnosus
paBHOBeCUS TBEPAOIO Tena

IMnynbC MaTepuanbHOR TOUKM,
CUCTEMbI MaTepUasIbHbIX TOYEK.
mnynbc cunbl. 3aKOH COXpaHeHns
MMynbca. PeakTMBHOE ABUXXeHWe
PaboTa 1 MOLLIHOCTb CU/bl.
KnHeTnyeckas aHeprus marepuasibHOn
TOYKW. Teopema 06 N3MEHEHUN
KWHETNYECKOI aHeprum

[MoTeHUnanbLHasa aHeprus.

https://m.edsoo.ru/ffOc3be8

bubnunoteka LIOK
https://m.edsoo.ru/ffOc3be8

bubnunoteka LIOK
https://m.edsoo.ru/ffOc3be8

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c3d00

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c3e18

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

bubnunoteka LIOK
https://m.edsoo.ru/ffOc41a6

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c43d6

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c4502

bnbnuoteka LLIOK


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

19

20

21

22

23

24

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

MoTeHuMa/IbHble U HEMOTEHLUMANbHbIE
cunbl. CeAsb paboTbl
HEMNoTeHLUMaNbHbIX CUM C U3MEHEHWEM
MEeXaHWYeCKON 3HePrum CUCTEMbI Te.
3aKOH coXpaHeHWsi MexaH14ecKoiA
3Heprum

NabopatopHas paboTa
«lMccnepoBaHue cBA3W paboTbl CUAbI C
M3MEHEHNEM MeXaHNYECKOI aHeprum
Tena Ha NpUMepe pacTsXKeHUs
PE3NHOBONO XryTa»

KoHTponbHas paboTa rno Teme
«KunHematuka. AJuHammnka. 3aKoHbl
COXPaHeHus B MeXaHnKe»

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

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

Macca monekyn. Konm4yectso
BelllecTBa. locToAHHaa ABoragpo

TennoBoe paBHoBecue. Temneparypa
N eé namepeHue. LLikana temnepatyp

https://m.edsoo.ru/ff0c461a

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

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

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



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

25

26

27

28

29

30

31

32

33

34

Llenscua

N peanbHbili raz3 B MKT. OcHOBHOe
ypaBHeHne MKT

AGCoN0THasA TemnepaTypa Kak mepa
CpeaHen KNHETUYECKOW SHEPrum
[BVXEHWNS MOJEKY/. Y paBHeHMe
MeHpaeneeBa-KnaneipoHa

3aKoH [anbToHa. ["a30Bble 3aKOHbI

NabopatopHas paboTa
«MccnefoBaHne 3aBUCMMOCTU MEXAY
napameTpamMu COCTOAHMS
pa3peXeHHoro rasa»

3onpovuecchl B naeanbHOM rase u Ux
rpauyeckoe npeacTaB/ieHne

BHYTPEHHSA aHepris
TEPMOANHAMUYECKO CUCTEMbI 1
Cnoco6bl & n3mMeHeHUs. KonnuecTso
TENNoThbl U paboTa. BHYTPEHHSS
3HEprust 0AHOATOMHOI0 UAEaNIbHOr0
rasa

Buabl Tennonepegayn

Y fienbHas Tenn0EMKOCTb BeLLECTBa.
KonuyecTBo TennoThl npu
Tennonepeaaye. AanMabaTHbIV MpoLecc

[MepBblii 3aKOH TEPMOAVHAMUKM 1 €r0
MPUMEHEHMe K 130MpoLieccam

HeobpaTnMoCTb NPOLLECCOB B

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

bnbnmoteka LIOK
https://m.edsoo.ru/ffOc511e

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

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

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

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

bnbnuoteka LIOK
https://m.edsoo.ru/ffOc5efc

bnbnuoteka LLIOK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

35

36

37

38

39

40

41

42

43

44

45

npupoge. BTopoii 3akoH
TePMOLUHAMUKM

MpuHumn geictems n KN tennosoi
MaLLWHbI

Linkn KapHo n ero KN

JKonornyeckme npobnembl
TEnN03HePreTMKm

O6o6LaroLLmMin ypok «MonekynspHas
(m3mka. OCHOBbI TEPMOANHAMMUKI»

KoHTponbHas pa6oTa rno TeMe
«MonekynsipHas pu3svka. OCHOBBbI
TEPMOANHAMUKMN»

Mapoobpa3oBaHUe 1 KOHA4eHcaLmWS.
VicnapeHue n KnneHue

ABCONIOTHAsA 1 OTHOCUTESIbHAA
BN@XHOCTb BO3Ayxa. HacblILeHHbIA
nap

TBéppoe Teno. Kpuctannnyeckue n
amopHble Tena. AHU30TPONUS
CBOICTB KpucTannoB. XXngkue

Kpuctannbl. COBpEMEHHbIe MaTepuasbl

MnaBneHve N KpucTanamsaums.
Y aenbHas TennoTa nnaBneHuns.
Cybnumauus

YpaBHeHMe Tena0Boro 6anaHca

AneKTpuzaumsa Ten. ANeKTPUYECKUin
3apag. [Ba Buaa aneKTPUYecKnx

https://m.edsoo.ru/ff0c6230

bubnunoteka LIOK
https://m.edsoo.ru/ff0c600a

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

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

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

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

bubnunoteka LIOK
https://m.edsoo.ru/ffOc65f0

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c6708

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c6820

bnbnuoteka LLIOK
https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

46

47

48

49

50

51

52

53

54

3apsioB
MPOBOAHMKN, ANINEKTPUKIA 1
MOoMYNPOBOAHNKN. 3aKOH COXPaHEHNs
3M1EKTPUYECKOTO 3apsiaa

B3avmopelicTre 3apsaoB. 3aKoH
KynoHa. To4YeUHbIi 3NeKTPUYECKUIA
3apag

Hanpsa»éHHOCTb 31eKTpUYecKoro
nons. MpuHUmMn cynepnosnumnn
ANEKTPUYECKUX Nosei. JInHun
HanpPsS>KEHHOCTU

PaboTa Cu/1 3NeKTPOCTaTUYECKOTrO
nongd. NoteHyunan. PasHoCTb
noTeHLmManos

MPOBOAHUKM 1 AN3NEKTPUKM B
3M1EKTPOCTATNYECKOM MONE.
[AnanekTpuyeckas NPOHULLAEMOCTb

AnekTpoémKocTb. KoHaeHcaTop

ONeKTPOEMKOCTb MI0CKOro
KOHAeHcaTopa. OHeprus 3apsXXeHHOro
KOHZeHcaTopa

JTabopaTopHas paboTa "M3mepeHune
3N1eKTPOEMKOCTIN KOHAeHcaTopa"

MpyHUMN feiicTBMS 1 NPUMEHEHME
KOH/IEHCATOPOB, KOMUPOBa/IbHOr0
annaparta, CTPy/AHOro npuHTepa.
AneKTpocTaTnyeckas 3alimTa.

bubnunoteka LIOK
https://m.edsoo.ru/ffOc6bcc

bubnunoteka LIOK
https://m.edsoo.ru/ffOc6ced

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

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c6f00

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7018

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7126

bubnunoteka LIOK
https://m.edsoo.ru/ff0c72c0



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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56

57

58

59

60

61

3asemsieHne 3neKTponprbopos

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

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

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

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

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

NeKTPUYECKMIA TOK B BaKyyMe.
CBOINCTBA 3N1EKTPOHHbIX MYYKOB

[MonynpoBOAHMKM, X COBCTBEHHAS U

nprvMecHast NpoBoAMMOCTb. CBOICTBa
p—n-nepexoga. lonynpoBoAHNKOBbLIE
npuoopsI

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

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

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

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

62

63

64

65

66

67

68

ANEeKTPUYECKINIA TOK B pacTBopax U
pacnsiaBax 3/1eKTPO/INTOB.
ANeKTpoNnTUYeckKasa auccoumams.
DNeKTponn3

DNEeKTPUYECKMNIA TOK B rasax.
CamocTosATe/bHbIN U

HEeCaMoCTOSTeNbHbIN paspsd. MonHus.

Mna3ma

AneKTpnyeckme npmubopsbI 1
YCTPOWCTBA U UX NPaKTUYECKOe
npumMeHeHwe. MNpasuia TeEXHUKK
6e3onacHoCTU

O606LLaoLLMIA YPOK
«JNeKTpoAnHaMUKa»
KoHTposnbHas paboTa no Teme
«QneKTpocTaTnKa. MocToAHHbIN
3NEKTPUYECKNIA TOK. TOKN B
pasNyHbIX cpefax»

Pe3epBHbI YPOK. KOHTpObHas
paboTa rno Teme "3NeKTpoanUHaMMKa"

Pe3epBHbIil ypoK. O606LLatoLLMNiA YPOK
no Temam 10 Knacca

OBLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

68

bnbnmoteka LIOK
https://m.edsoo.ru/ff0c82ba

bnbnmoteka LIOK
https://m.edsoo.ru/ff0c84ae

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

bubnunoteka LLOK
https://m.edsoo.ru/ff0c88be

bubnunoteka LIOK
https://m.edsoo.ru/ff0c8a8a

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

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c8f6c



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

Tema ypoka

[MOCTOSAAHHbIE MarHUTbI U NX
B3avMogencTene. MarHuTHoe norse.
BekTop MarHUTHOW UHAYKUMW. JTUHWK
MarHUTHON MHAYKLNN

MarHuTHoe nosne NPOBOLHUKA C
TOoKOM. OnbIT 3pcTesa.
B3avmMogeiicTB1e NPOBOAHMKOB C
TOKOM

NaboparopHas paboTta «3yyeHmne
MarHUTHOIO MOAS KaTyLKN C TOKOM»

[elicTBre MarHUTHOrO Mons Ha
NPOBOAHUK € TOKOM. Crna Amnepa.
JabopaTopHas paboTa
«lccnepoBaHne fencTans
MOCTOSHHOIO MarH1Ta Ha pamKy c
TOKOM»

[elicTBre MarHUTHOrO Mons Ha
LBVKYLLYHOCS 3aPSXKEHHYIO YacTuLy.
Cwvna JlopeHua. PaboTa cunbl
JlopeHua

AneKTpoMarHuTHasa UHAYKUmMA. MNoToK
BEKTOpa MarHMTHON nHaykummn. 34C
NHAYKUUN. 3aKOH 3/1eKTPOMArHUTHOM

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

Bubnmoteka LLIOK
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

12

13

14

NHAYKLMK Dapajen

JlabopaTopHas paboTa
«MccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLUMN

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

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

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHUTHasA MHAYKLMSA»

KoHTposbHas paboTa rno teme
«MarHuTHoe none.
SneKTpoMarHMTHasA MHOYKLNSA»

CB060Hble MEXaHNYECKIME
KonebaHus. MapmMoHMYecKme
KonebaHus. YpaBHeHue
rapMOHUYECKMX KOnebaHWiA.
MpeBpaLLeHme SHeprum
JlabopaTopHas paboTa
«WMccnepoBaHme 3aBUCMMOCTH
nepvoga Masblx KonebaHwii rpysa Ha
HUTWU OT A/IHbI HUTW U MacChbl rpy3a»

Kone6aTenbHblil KOHTYP. CBOGOAHbIE

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

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

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

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

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

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

INEKTPOMarHUTHbLIE KonebaHus B
naeasibHoM KonebaTe/lbHOM KOHTYE.
AHanorna mexxay mexaHnyeckumMmu u
INEKTPOMarHUTHbIMUN KonebaHnAMU

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

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

MepeMeHHbI TOK. CUHYCOMAANbHbIIA
nepeMeHHbI TOK. MOLWHOCTb
NepeMeHHOro Toka. AMNINTYLHOE U
[EVCTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U
HanpsHKeHNs

TpaHcthopmatop. MNpon3BoACTBO,
nepesaya n noTpebneHune
3NEKTPUYECKON SHeprum

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

3K0N0rnyeckme puckmn npu
MPON3BOACTBE 3N1EKTPO3HEPTUN.
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XXN3HU

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

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

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

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



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

21

22

23

24

25

26

27

28

29

30

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepunoa. CKopocTb
pacnpocTpaHeHus 1 A/IHA BOSHbI.
MonepeyHble 1 NPOAObHbIE BOJHBI

3BYK. CKOpOCTb 3BYKa. (POMKOCTb
3BYyKa. BbicoTa TOHa. Tembp 3ByKa

SNeKTPOMarH1THbIE BOSHBI, UX
CBOICTBA 1 CKOPOCTb. LLikana
31EKTPOMAarHUTHbIX BOJH

MpUHLMNbI PaAMOCBA3N U
TeneBuaeHus. PasBuTye cpeacTs
cBAi3W. Pagnonokauus

KoHTposnbHas pabota «KonebaHus un
BO/IHbI»

MpAMONNHENHOE pacnpocTpaHeHme
cBeTa B OHOPOAHOV cpefe.
TOueYHbI UCTOYHMK cBeTa. Jlyy
cBeTa

OTpaxkeHue ceeTa. 3aKOHbI
oTpaXkeHua ceeTa. [ocTpoeHwme
1306paXXeHNI B NIOCKOM 3epKase

MpenomneHwue ceeTta. NonHoe
BHYTPEHHee OTpaxeHue. MNpeaenbHbIv
Yro/ rnosIHOro BHYTPEHHero
OTpaXXeHus

NabopatopHas paboTta «3mepeHne
nokasarens NPesoMIEHNS CTeKna»

JNnH3bI. MocTpoeHne N306paXKeHNii B

Bubnmoteka LIOK
https://m.edsoo.ru/ffOcca54

bubnmoteka LIOK
https://m.edsoo.ru/ffOcccOc

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOccfe0

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

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0cd350

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

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcd7f6

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcd67a

bubnmoteka LLIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

NnH3e. Popmyna TOHKOR NNH3bI.
YBenmyeHve NnH3bI

NabopaTopHas paboTa
«lccnegoBaHune CBOMCTB
N300paXKEHNI B NINH3AX»

[ncnepcns ceeta. CNoxXHbIA cocTaB
6enoro ceeta. LBeT. J/labopaTopHas
paboTa «HabnogeHne gucnepcum
cBeTa»

NHTephepeHums cBeTa. Qugpakums
ceeta. AndpakLmMoHHas pelléTka

MonepeyHOCTb CBETOBbIX BOJH.
Monsipusaums ceeta

OnTuyeckme NprdopPbI 1 YCTPOICTBA 1
YCNOBWS MX 6e30MacHOro NPUMEHEHN

I"paHULbl NPUMEHUMOCTM
KNaccuyeckoii MexaHuKu. MocTynarbl
cneuvanbHoit Teopumn
OTHOCUTENBHOCTM

OTHOCUTENBHOCTb OZIHOBPEMEHHOCTU.
3amefiIeHe BPEMEHW 1 COKpallieHe
[/INHbI

SHEPrus v UMNYNbC PENSTUBUCTCKONA
yacTuubl. CBA3b Macchl C 3Hepruen un
VMMNY/IbCOM. SHEPTUSA NMOKOS
KoHTposibHas paboTta «OnTuka.
OCHOBBbI CrieLmanbHO Teopum
OTHOCUTENIbHOCTU»

https://m.edsoo.ru/ffOcddle

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

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

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcf862

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcfa42

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcfc68

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



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

47

48

49

®oToHbI. PopmMyna NMnaHka. SHeprus
Y UMNY/bC (POTOHA

OTKpbITME N NCCNefoBaHMe
(hoToatppekta. OnbIThl A. T
CronetoBa

3aKoHbl (hoTo3(h(heKTa. YpaBHeHME
AHwTenHa ana hoToahdekTa.
«KpacHas rpaHuua» @oTtoadgekra

[JasneHue ceeta. OnbIThl 1. H.
JNebepneBa. XrMnyeckoe feincTene
cBeTa

TexHu4Yeckre ycTpomncTea u
NPaKTUYeCKoe NPUMEHEHNE:
(hOoTO3/1EMEHT, POTOAATUMK,
COMHeYHas 6aTapes, CBETOAMOA,

PeLueHune 3aga4 no TemMe «3/1eMeHTbI
KBaAHTOBOW OMTUKMN»

Mogenb atoma TomcoHa. OnbIThl
Pe3sepdopga no paccesHUIO a-4acTuu,
lMnaHeTapHaa MoAenb aTtoMa

MocTtynatebl Bopa

W3nyyeHve n nornowieHvie poToOHOB
npun nepexofe atoma ¢ 04HOro YpOoBHS
3Heprum Ha apyroi. Buapl cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbI
[ie bpoiins. KopnyckynsipHo-
BOJIHOBOM fyann3M. CNOHTaHHOoe U

bubnmoteka LIOK
https://m.edsoo.ru/ffOcfel6

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

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

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

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0d0302

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d091a

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0dOafa

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0dOafa

bubnmoteka LLIOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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53

54

55

56

BbIHY)IEHHOE M3/yueHne
OTKpbITUE PaANOaKTBHOCTM. ONbITbl

Pesephop/a no onpeaeneHnto coctasa

pagnoaKTUBHOIO N3Ty4YEHNA

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

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

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

AnemMeHTapHble YacTuLpbl. OTKPbITHE
no3uTpoHa. MeTofbl HaboLeHUA 1
perncTpaLum aneMeHTapHbIX YacTu,
Kpyrnbiii cton «®@yHaamMmeHTasbHbIe
B3avMogencTeua. EanHCTBO
(hr31YeCKON KapTUHBbI M1pa»

Bup 38é3nHoro Heba. Co3se3aus,
ApKUe 3BE3[bl, N1aHETbI, UX BUAMMOE
ABmxeHne. ConHeYyHasa cuctema

ConHue. ConHeyHas aKkTUBHOCTb.
NcToUYHMK sHeprumn ConHua v 3834

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

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

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

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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59

60

61

62

63

64

3Bé3/bl, X OCHOBHbIE
XapaKTepPUCTUKIN. 3BE3Abl FNaBHON
nocnegoBaTefibHoCTU. BHYTpeHHee
CTpoeHue 3Bé34. CoBpeMeHHbIe
npeacTaB/IeHNs 0 NPOUCXOXAEHUN U
agontoumm CosnHua 1 3Bé3[

MneuHbliii MyTb — Hawwa ManakTuka.
MonoxkeHve n gmxeHne ConHua B
ManakTuke. ManakTUKN. YepHble
[bIpbl B A4pax ranaktmk

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

HepelLleHHble NPo6/1eMbl aCTPOHOMMI

KOHTponbHas paboTa «3NeMeHTbI
aCTPOHOMWUM 1 acTPO(U3NKMN»

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

O6o6watoLLmMin ypoK. Ponb 1 MecTo
(h13MKM 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHe Mupa

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



65

66

67

68

O6o6uaroLmin ypok. Mecto
(hM3NYECKOI KapTWHbI MMpa B 06LLEM
psfy COBPEMEHHBIX eCTECTBEHHO-
Hay4HbIX NPeLCTaBNeHN 0 NpMpoe

Pe3epBHbIil ypoK. MarHuTHOe none.
ANeKTpPOMarHUTHasa UHAYKLMA

Pe3epBHbIil ypoK. OnTunka. OCHOBbI
creuyanbHo Teopum
OTHOCUTENbHOCTY

Pe3epHblIii ypoK. KBaHTOBasA (hu3mka.

SnemMeHTbl aCTPOHOMUK 1
acTpou3nKn

OBLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

68

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



https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






