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INOACHUTEJBHASA 3AIINCKA

Mporpamma Mo (u3nkKe 6a30BOr0 YPOBHA Ha YPOBHe CpefHero oo6Liero
0bpas3oBaHus pa3paboTaHa Ha OCHOBe MOMOXeHWU U TpeboBaHWU K pe3ynbTaram
OCBOEHWS OCHOBHOM 06pa3oBaTe/ibHOM MporpaMmbl, npeactaBneHHbIX B ®rOC
COO, a TakkKe C Y4Y4€TOM (pefepanbHO pabouyeirr NporpaMMbl BOCIUTAHUA U
KOHUenuumn npenogasaHna yyebHoro npegmetra «®usnka» B 06pa3oBaTe/ibHbIX
opraHmsaumsax Poccuiickoit depnepaunn, peann3yroLLnX OCHOBHbl€e
obpasoBare/ibHble NPOrpaMmbl.

CopoepxaHve nporpammbl MO (PU3MKe HanpaB/eHO Ha (OPMUPOBaHUE
€CTECTBEHHO-HAay4YHON KapTUHbI Mupa obyvarowmxca 10-11 knaccoB npu
00yYeHUN nx nsmke Ha 6a30BOM YPOBHe Ha OCHOBE CUCTEMHO-AEATE/IbHOCTHOIO
nogxoga. MNporpamma no ¢u3mke COOTBETCTBYET TpeboaHuAM PIOC COO K
NNaHUPYEMbIM JIMYHOCTHLIM, MPEAMETHLIM M MeTanpegMeTHbIM pe3y/nbTaram
06yyeHMsi, a TaKkKe YUYMTbIBAaeT HEeoOXOAMMOCTb peann3aumn MeXnpeamMeTHbIX
CBA3E (PM3MKM C ecCTEeCTBEHHO-Hay4HbIMKM Y4yeOHbIMKM npeameTamu. B Held
OnpefenstoTca OCHOBHbIE LIeNN MU3yYeHUst (IU3MKM Ha YPOBHe cpeaHero o6uiero
06pas3oBaHus, niaHNUpyemMble pe3ynbTaTbl OCBOEHUSI Kypca (PU3NKN: NIMYHOCTHBIE,
MeTarnpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma rno Pu3nKe BK/IKOYAET:

o NN1IAHNPYEMbIE Pe3y/bTaTbl OCBOEHMSI Kypca (hM3MKN Ha 6a30BOM YpOBHe, B

TOM 4YnC/e nNpeaMeTHbIe pe3y/bTaTbl N0 rogam 00y4yeHus;

« COZlEPXKaHMe yyebHoro npeameTa «Pursmka» rno rogam obyyeHus.

®du3mka Kak Hayka O Hambosnee O6LMX 3aKOHaX MPUPOAbLI, BbICTyNas B
KayecTBe y4yebHOro npeameta B LLKOSE, BHOCUT CYLLECTBEHHbIA BKMaf4 B CUCTEMY
3HaHWI1 06 OKpYyXKatoLLeM Mupe. LLIKOMbHBIA Kypc (n3nNKM — CUCTEMOOOPA3YHOLLMiA
[/19 eCTECTBEHHO-HaY4YHbIX YYeOHbIX MpPeAMEeTOB, NOCKO/bKY (PU3MUECKME 3aKOHbI
neXxaT B OCHOBE MNPOLIECCOB W SBNEHWUA, M3y4YaeMblX XUMUeER, 6Guonoruen,
(hm3nyeckort reorpadmeri U acTpoHoMMel. cnonb3oBaHWe W aKTUBHOE
NPUMEHEHME  (PU3NYECKMX  3HAHWI  ONpedensieT  Xapaktep W pasBUTUE
Pa3HOOOpasHbIX TEXHONOTMA B Ciepe 3HEPreTMKW, TPaHCMOpPTa, OCBOEHUSA
KOCMOCa, MOJlyYeHUs HOBbIX MaTepuanoB C 3afaHHbIMK CBOWCTBaMU W ApYrux.
N3yuyeHne (U3NKNU BHOCUT OCHOBHOW BKNad B (HOPMUPOBAHWE eCTECTBEHHO-
Hay4yHOW KapTWHbl MUpa o6yuvatoLmxca, B OPMUPOBaHME YMEHWIA MPUMEHSITH
Hay4HbI METOZ NO3HAHWUA NMPU BbINOIHEHUN UMW YUYeBOHbIX UCCNE[0BAHNIA.

B ocHoBy Kypca (M3MKu [N YPOBHA CpefHero o6uiero o6pa3oBaHUS
MOMIOXEH pPSAA WAeW, KOTOopble MOXHO paccmaTtpuBaTbh Kak MPUHUMUMNLE  ero
MOCTPOEHMS.



Hoes yenocmnocmu. B COOTBETCTBUM C Hel KypC SABNSETCA JIOrMYECKU
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pa3fenioB PU3NKKN, BKIKOYAET Kak
BOMPOCbI KNacCMyecKom, Tak U COBPEMEHHOWN (PU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hell Martepuan Kypca (U3NKK
O00beAMHEH BOKPYr (DM3NYECKUX Teopuil. Bepywmm B Kypce SBSeTCH
(hopMUpoBaHMe NPeACTaBEHNA O CTPYKTYPHbIX YPOBHSIX MaTepuu, BELLECTBE W
rnone.

Hoes eymanumapusayuu. EE peannsaums npegnonaraet Mcnosib3oBaHue
rYMaHUTapHOro noTeHUMana (U3NYECKOW HayKu, OCMbIC/IEHME CBA3W Pa3BUTUA
(M3nKn C pasBuTMEM 00LWleCTBa, a TaKkKe C  MWUPOBO33PEHYECKNMU,
HPaBCTBEHHbIMW 1 3KOMOrMYECKMMU NPobGieMamu.

Hoess npuxnaonou  nanpaenennocmu. Kypc (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYTrOM TEXHUYECKUX U TEXHONIOTMYECKUX MPUMIOXKEHWI
N3yYeHHbIX TEOPUIA N 3aKOHOB.

Hoes sxonocusayuu Peann3yetcd MOCPeAcTBOM BBEAEHUA 3/IEMEHTOB
cofepXaHus, MOCBALLEHHbIX  3KO/IOrMYecKUM npobsiemMaM  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM M TEXHOMOMMI, a TakxXe 06CYXAeHWs
Npo6/1ieM paunoHaIbHOro NPUPOAONOAL30BaHNSA N 3KOIOMMYeCKon 6e30MacHOCTH.

CTep)XKHeBbIMU 3/1IeMEHTaMM Kypca (JM3MKM Ha YPOBHe CpefHero o6Lero
06pa3oBaHUs SBNAKOTCA u3nyeckme Teopun (hopMmpoBaHUe NPeACcTaBlEHMIn O
CTPYKTYpe NOCTPOEHNS (DU3NYECKOW Teopuun, pon PyHAaMeHTa/IbHbIX 3aKOHOB U
MPUHUMMOB B  COBPEMEHHbLIX MNPeACTaBNeHUAX O  Mpupoge, rpaHuuax
NMPUMEHMMOCTM TeOopuid, [ANA ONMCaHUsi eCTECTBEHHO-HaY4YHbIX SABMEHUA U
MpoLeccoB).

CUCTEMHO-[esATeNbHOCTHbIN NOAX04 B Kypce (U3NKN peanin3yeTcs npexmae
BCEro 3a CYET opraHM3auMmn 3KCNepUMEHTaNIbHON AeATeNbHOCTU 06y4YatoLLMXCS.
[nsa 6a30BOro YypoBHA Kypca (M3NKM — 3TO WCMONb30BaHWE  CUCTEMbI
(DpPOHTa/IbHbIX  KPAaTKOBPEMEHHbLIX 3KCMEPMMEHTOB M 1abopaTopHbIX paboT,
KOTOpble B NporpaMMe no m3nke 06beAnHeHbl B O6LLMIA CUCOK YYEHNYECKUX
NpaKkTUyYecknx paboT. BblaeneHne B yKazaHHOM MepeyHe /1abopaTopHbIX pabor,
NPOBOAMMbBIX AN KOHTPONA M OUEHKW, OCYLLECTBNAETCH  Y4yaCTHMUKaMu
obpasoBaTe/lbHOro npouecca uUCxoas W3  0COBGEHHOCTEW MNaHUPOBaHUA U
OCHallleHns  KabuHeTta (m3nkn. [py  3Tom  o0becrneymBaeTcs  OBMafleHne
00yyarLMMNCH YMEHUAMWU NPOBOANTL KOCBEHHbIE WM3MEPEHUs, WCC/ef0BaHusA
3aBMCUMOCTEN (PU3NYECKMX BE/IMYMH W MOCTaHOBKY OMbITOB MO MPOBEpKe
NpeasIoKeHHbIX TMMNoTes.

Bonbllioe BHUMaHWE YAENAeTCA PELIeHUH0 PacYéTHbIX N KavyeCTBEHHbIX
3afa4. Npu aToM 4na pacyéTHbIX 3aday MPUOPUTETOM ABNAKOTCA 3a4ayun C ABHO
3ajaHHON (PU3NYECKOW MOZENbIO, MO3BO/AOLLME MPUMEHSTL N3YUYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KakK M3 OfHOro pasfgena Kypca, TaKk U WHTErpvpys 3HaHus U3
pasHbIX pasgenos. [ KayeCTBEHHbIX 3a4a4 NPUOPUTETOM ABMAKOTCA 3afaHnA Ha
06bACHEHME MPOTeKaHMs (DU3NYECKMX ABMIEHUA WM MPOLECCOB B OKpPYXKatoLLel
XWN3HK, Tpebytolime Bbloopa (U3NYECKON MOAeNM ANd CUTyauun MpakTUKO-
OPUEHTMPOBAHHOI O XapakTepa.

B cootBerctBuM ¢ TpeboBaHuamMnm GroC COO Kk marepuasibHo-
TEXHUYECKOMY 0O6ecrnevyeHnto y4yebHOro npouecca 6a30Bblii YPOBEHb Kypca
(hM3MKM Ha YPOBHE CpeAHero obLlero o6pasoBaHns AO/MKEH U3yYaTbCs B YC/IOBUAX
npeamMeTHOro KabumHeta UKW WX B YCOBUAX WMHTErPMPOBaHHOIO KabuHeTa
NpeamMeToB €eCTECTBEHHO-HAay4yHOro uukna. B kabuHeTe (hM3MKW [O/MHKHO ObIThb
HeobxoaMMoe nabopaTtopHoe 060pyAOBaHME A/ BbIMOMHEHMSA YKa3aHHbIX B
nporpaMmMe no (IM3nKe YYeHUYeCKMX MpPakTUYecKMX paboT v AeMOHCTPaLMOHHOe
obopyaoBaHue.

[leMOHCTpaUnoHHOe 060pyaoBaHMe opMUpyeTca B COOTBETCTBMM C
MPUHUMMOM  MWHUMA/IbHOW  JOCTAaTOYMHOCTM M 06ecrneymBaeT  MOCTAHOBKY
MepPeYnC/iEHHbIX B MNporpamme Mo (M3MKe K/OYEBbIX AEMOHCTpauui ans
NCCnefoBaHUA  M3yYaeMblX  SABNEHWA U MPOLECCOB,  IMMUPUYECKUX WU
(hyHAAMEHTa/IbHbIX 3aKOHOB, NX TEXHUYECKMNX NPUMEHEHNIA.

JlabopatopHoe o06opynoBaHvWe [N YYEHMYECKMX MPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TeMaTMYeCKMX KOMMIEKTOB U 06ecneymBaeTcs B pacuyéTe
O[HOrO KOMM/MeKTa Ha [BYyX obydvatowmxcd. TemaTUyecKMe KOMM/EKTbI
nabopaTopHoro o06opyfoBaHWA [O/MKHbI OblTb MOCTPOEHbI Ha KOMIM/IEKCHOM
MCNONb30BAHUM aHaIoroBbIX U LM(POBLIX NMPUOOPOB, a TakKKe KOMMbHOTEPHBIX
N3MEPUTESIbHBIX CUCTEM B BUAE LMPPOBBIX NabopaTopuii.

OCHOBHbIMW LIeNIAMM N3YYeHUs hn3MKK B 06LLLEM 06pa3oBaHUK ABNAKOTCS:

« (DOPMMPOBAHNE WMHTEpPeCa W CTPEM/IEHMSA O00yYaroLMXCa K Hay4yHOMY
N3YYeHUIO MPUPOAbl, PasBUTUE WX WHTENNEKTyallbHbIX WM TBOPYECKMX
CMOCOBHOCTEN;

e Pa3BMTUNE NPEACTaB/EHNIA O Hay4YHOM METOAe Mo3HaHusA U (HhopMMpPOBaHKE
nccnefoBaTeNlbCKOro OTHOLLEHUS K OKPY>KatoLWUM SABIEHUAM;

« (DOPMMPOBAHNE HAYYHOrO MMPOBO33PEHNSA KaK pe3y/bTara U3yyeHus OCHOB
CTPOEHUS MaTepun U yHAAMEHTa/IbHbIX 3aKOHOB (U3NKMK;

«(DOPMMPOBAHNE  YMEHMI  OOBLACHATL  SIBMEHWUA C  WCMOJIb30BaHWEM
(hM3MYECKNX 3HAHWI N Hay4YHbIX [0Ka3aTe/NbCTB;

« (DOPMMPOBaHNE MPEACTaBMEHNIA O PO (U3NKU ANA PasBUTUA  LPYrUX
eCTECTBEHHbIX HayK, TEXHUKMN N TEXHOJIOTNA.

[loCcTvXXeHne 3TUX Liefeil 06ecnevnBaeTca peLleHneM Creayrolmx 3ajad B

npoLiecce U3y4eHns Kypca (oM3nKn Ha ypoBHe CpefHero o6Luero o6pasoBaHus:



o IPUOGPETEHME CUCTEMBI 3HaHWI 06 0OLIMX (PU3NYECKMNX 3aKOHOMEPHOCTSX,
3aKOHax, TeopusX, BKIOYaA MeXaHWUKY, MOMEKYNAPHYIO  (PU3NKY,
3NEKTPOANHAMMKY, KBAHTOBYIO (DU3NKY U 3MIEMEHTbI aCTPO(IN3NKMK;

«(DOPMMPOBAHNE  YMEHWIA MPUMEHATb  TEOpPeTUYeCKMe 3HaHud  And
00ObACHEHMST  (DM3NYECKMX ABMEHWA B Npupoge W A0S NPUHATUS
MPaKTUYECKMX PELLEHNIA B NOBCEAHEBHON YXU3HU;

¢ OCBOEHME CMOCOOOB peLleHns pas3/IMyHbIX 3afa4 C SBHO 3afaHHOW
(hM3nyeckoM MOfenbio, 3af4ady, NoApasyMeBaroLMX CaMOCTOATENIbHOEe
co3faHue (hM3NYecKoin Moaenu, aeKBaTHOM YC/I0BMSAM 3a[aun;

e MOHMMaHME (U3NYECKUX OCHOB W MPUHLMMNOB AENCTBUA TEXHUYECKUX
YCTPOWCTB M TEXHOMOMMYECKMX MPOLLECCOB, MX B/IMAHUSA Ha OKPYXKatOLLLYHO
Cpedy;

¢ OB/laJieHNE METOAAMWN CaMOCTOSTE/IbHOrO MNaHWPOBaHMS M NPOBEAEHMS
(hPM3NYECKUX 3KCMEPUMEHTOB, aHasM3a M WUHTepnpeTauMn MHQopMauuu,
onpeAeneHns LOCTOBEPHOCTM NOMYYEHHOI0 pe3y/bTaTa;

«CO3/JaHME YCMOBUI ANA PasBUTUA YMEHWI MPOEKTHO-UCCNEA0BaTeIbCKOA,
TBOPYECKOWN [eATENIbHOCTH.

Ha wn3yyeHvne (u3nku (6a30Bbli YPOBEHb) Ha YPOBHe CpeAHero 06LLero
obpa3zoBaHua oTBoamnTca 136 yacos: B 10 knacce — 68 yacos (2 yaca B HeAeno), B
11 Knacce — 68 yacoB (2 4Yaca B Hefento).

MpegnaraemMblit B nporpamme Mo (OM3MKe MNepeveHb 1abopaTopHbIX U
NPaKTUYeCKMX paboT ABMSETCA PEKOMEHAOBAHHbLIM, YYUTeNb AenaeT BblOOp
npoBefeHNs 1abopaTopHbIX pPaboT M OMbITOB C YYETOM WHAMBUAYASIbHbIX
0COBEHHOCTEN 06yYatoLLNXCS.



COJAEPXKXAHUE OBYUYEHUA
11 KJIIACC

Paznen 4. DnekTpoauHAMHUKA

Tema 2. Ilocmoannwtii 21exkmpuueckuii mok. Toxu 6 paznuunix cpeoax

ONEeKTPUYECKMIA TOK. YC/IOBMSI CYLLECTBOBAHUA 3/IEKTPUYECKOrO TOKa.
NcTouHMKM ToKa. Cuna ToKa. MOoCTOSHHBINA TOK.

Hanps»keHue. 3akoH Oma AN ydacTKa Lenwu.

ONeKTpMYecKoe COMPOTMB/IEHUE. Y[eNbHOe COMPOTMB/IEHWE BeLLeCTBa.
MocnefosatesibHOE, NapasinenbHoe, CMeLLIaHHOe CoeiHEHVE MPOBOAHNKOB.

PaboTa anekTpmyeckoro Toka. 3akoH [bxoyns—/leHua. MOoLLHOCTb
3NEeKTPUYECKOTO TOKa.

SNEKTPOABMXKYLLAS CMMNa U BHYTPEHHEE CONPOTMBIEHME UCTOUYHMKA TOKa.
3akoH Oma ns nofHom (3aMKHYTOW) 3NeKTPUYECKO Lenun. KopoTKoe 3aMblKaHue.

ONeKTPOHHast  MPOBOAMMOCTb  TBEPAbIX  METa/ioB.  3aBUCUMOCTb
CONPOTMBNEHMS METANNOB OT TemnepaTypbl. CBEpXNPOBOANMOCTb.

INEKTPMYECKMIA TOK B BaKyyme. CBOICTBA 3/1EKTPOHHbIX MYYKOB.

MonynpoBogHunkn.  COGCTBEHHass M MpUMeCHas  MPOBOAMMOCTb
nonynpoBogHMKoB. CBOICTBa p—n-nepexoga. NonynpoBoAHMKOBbIE NPUOOPI.

JNeKTPMYECKMn  TOK B pacTBOpax W  pacnnaBax  3/1eKTPO/INTOB.
DNEKTPONUTMYECKAA ANccoLnauma. DNeKTPOIn3.

ANeKTPUYECKMA TOK B razaxX. CaMOCTOATE/NbHbIN M HECAMOCTOATE/bHbIN pa3psi.
MonHus. MNnasma.

TexHMYecKne YCTPOWCTBA WM NPAKTUYECKOE MPUMEHEHME: amMepMeTp,
BO/IbTMETP, peocTaT, WCTOYHWKM TOKa, 3/eKTpOHarpeBaTe/lbHble Mpubopsl,
3N1EKTPOOCBETUTE/bHbIE NPMOOPLI, TEPMOMETP CONPOTUB/IEHNS, BaKyYMHbIN 410,
TepMUCTOPbI 1 HOTOPE3UCTOPbI, MOYNPOBOAHNKOBbIV ANOA, Fa/lbBaHMKa.

Jlemoncmpayuu

3mepeHmne cunbl TOKa U HanpshXeHus.

3aBMCUMOCTb COMPOTUBNEHNS LMANHAPUYECKNX MPOBOAHNKOB OT A/INHBI,
M0LaAM MOMEepeYyHoOro CeveHns n Matepuana.

CmeLlaHHOe coefiJMHeHMe NPOBOAHNKOB.

MpAmMoe M3MepeHWe 3NeKTPoABMXYLLeA cubl. KopoTkoe 3aMblKaHue
ra/lbBaHNYeCKOro afleMeHTa U OLeHKa BHYTPEHHEr0 CONpPOTUB/EHMS.

3aBMCUMOCTb CONPOTUB/IEHNSA METAINIOB OT TEMMNeEPaTYpbI.

MpoBOAMMOCTb 3/1EKTPOSINTOB.

VckpoBoi paspsag, v NpoBOAMMOCTb BO34yXa.

O[HOCTOPOHHSASA NPOBOAMMOCTb AMoAa.

Yuenuuecxuii sxcnepumenm, 1abopamopsie pabomol



3yyeHne cMeLIaHHOro CoeiHEHNS Pe3NCTOPOB.

3mepeHne 3neKTPOABVKYLLENA CUIbl UCTOYHMKA TOKA U €ro BHYTPEHHEro
COMPOTUB/IEHUS,

HabntofeHuve anekTponmsa.

Me)l(leeIlMeTHLIe CBHA3U

3yueHne Kypca (pu3nky 6a30B0oro yposHs B 10 K/acce OCYLLECTBASETCA C
YUYETOM cofep)KaTe/lbHbIX MeXNpe4MeTHbIX CBA3ed C Kypcamu MaTemaTuku,
oronornn, Xmmnn, recrpaun 1 TEXHOMNOrNN.

Mescnpeomemuvie nonwssmusi, CBS3aHHble C U3yYeHWEM METOLOB Hay4HOro
MO3HaHWA: SBMIEHME, Hay4yHbliA (PakT, rmMnoTesa, (msmyeckas Be/NYMHA, 3aKOH,
Teopus, HabNIOAEHNE, IKCMEPUMEHT, MOLENIMPOBaHME, MOLESb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JIMHeHad  (PYHKUMS,
napabosna, runepbona, Ux rpanKn 1N CBOMCTBA, TPUTOHOMETPUYECKME (DYHKLNN:
CUHYC, KOCUHYC, TaHIeHC, KOTaHIeHC, OCHOBHOE TPUIOHOMETPMYECKOE TOX/IECTBO,
BEKTOPbI M UX NPOEKLMM Ha OCM KOOPAMHAT, CIOXKEHWE BEKTOPOB.

Buonocus: MexaHU4eckoe ABVKEHWME B XMBOW npupoae, avddysusi, ocMoc,
TEensI0006MeH XXMBbIX OPraHnM3MoB (BUAbl Tensonepeiayn, TEMNJ0BOe paBHOBECKE),
3/IEKTPUYECKUE ABMIEHNSA B XKMBOW NPUPOAE.

Xumus: JUCKPETHOE CTPOEHWE BeLLecTBa, CTPOEHME aTOMOB Y MOJEKY/1, MOJIb
BELLeCTBa, MOMIpHas Macca, Ten/oBble CBOMNCTBA TBEPAbIX TEN, XXMNAKOCTEN U



rasoB, 3MEKTPUYECKME CBOWCTBA METa/N/NOB, 3NEKTPONUTUYECKAs AuMccoLmaLms,
rasbBaHMKa.

Teozpacus: BNOKHOCTb BO3AYyXa, BETPbI, 6APOMETP, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHWUI C WMCMOMb30BaHMEM MeXaHV3MOB,
YYET TPEHMS B TeXHWKe, MOALMWMHUKA, WCMONb30BaHWe 3aKOHa COXpaHeHWs
MMMynbca B TEXHUKe (pakeTa, BOAOMET W APYrue), ABWUraTeNb BHYTPEHHEro
cropaHus, naposast TYpPOMHa, OGbITOBOW XONOAWUIbHUK, KOHAULMOHEP, TEXHOMOT NN
MOMyYeHNss COBPEMEHHbIX MaTepuasioB, B TOM UWUCNE HaHOMAaTepWanoB, W
HAHOTEXHO/IOMMK, 3NEKTPOCTaTUYeCKas 3aliMTa, 3a3eM/eHMe 3NeKTPONpPrUGOpPOB,
KCEepOoKC, CTPYiiHbIN MPUHTEP, 3NeKTpOoHarpeBaTesbHble npnéopsl,
3N1EKTPOOCBETUTESIbHbIE MPMBOPBI, Fa/lbBAHUKA.

Tema 3. Maznumnoe none. IneKmpomazHUMHAA UHOYKYUA

MMoCTOAHHbIE ~ MarHWTbl.  B3aMMogencTBMe  MOCTOSHHLIX ~ MarHWTOB.
MarHutHoe nosie. BeKTOp MarHUTHOW WHAYKUMW. TIpuHUMN  Ccynepnosnummn
MarHUTHbIX MOfieln. JIMHUN MArHUTHON WMHAYKUMKW. KapTuUHa SIMHWMIA MarHMTHOM
NHAYKUUWN NONSA NOCTOAHHBLIX MarHMUTOB.

MarHuTHoe rMosie NPoBOAHMKA C TOKOM. KapTvHa nuHWA  MHAYKUMK
MarHUTHOro Nons AJIMHHOro MpsAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLIEBOrO
NPOBOAHMKA, KaTyLLKK ¢ TOKOM. OnbIT 3pcTeia. B3anmoaencTeme npoBOAHNKOB C
TOKOM.

Cwnna Amnepa, eé MoAy/b N HanpaB/eHME.

Cuna JlopeHua, eé Moy b U Hanpas/eHne. JBMKeHMe 3apsXKeHHON YacTuLbl
B OZHOPOAHOM MarHUTHOM none. PaboTa cunbl JTopeHua.

FBNeHNe 3NEKTPOMarHUTHOM MHAYKUMW. T10TOK BekTopa MarHWTHOWA
VUHAYKUMW.  DNEKTPOABMXKYLLAA Ccufa WMHAYKUUW. 3aKOH  3M1eKTPOMarHUTHOM
NHOYKUMK Papajes.

BuxpeBoe 3neKTpMYecKoe rMose. INeKTPOABMKYLLAA cuna WHAYKUUW B
NPOBOAHMKE, ABUXYLLEMCA NOCTYNaTe/lbHO B 04HOPOAHOM MarHUTHOM MoJe.

Npaswnno JleHua.

WMHOYKTUBHOCTb.  SABNEHMEe  CaMOMHAYKUUW.  DNeKTPOoABWMXKYLLaa cuna
caMonHAYKUMN,

JHEeprna MarHUTHOro Nons KaTyLLKN C TOKOM.

QneKTpoMarHuTHoe norne.

TexHMYecKne YCTPOMCTBA M NPaKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEKTPOMAarHUTbI, 3NEeKTPOABUraTeNb, YCKOPUTENN 3/1EMEHTapPHbIX
yacTuu, MHAYKLMOHHAA NneYyb.



Llemoncmpayuu

OnbIT 3pcTeaa.

OTK/IOHEeHWe 3/IEKTPOHHOIO0 MyyKa MarHUTHLIM MOJEM.

JINHUN NHAYKUUN MarHUTHOTO NoNs.

B3anmopgeincTeme aByx NPoOBOAHWKOB C TOKOM.

Cwnna Amnepa.

[ecTBme cunbl JlIopeHLa Ha MOHbI 3N1EKTPONNTA.

FABNeHME 3/1eKTPOMArHUTHON NHAYKLUNN.

MpaBwnno JleHua.

3aBNCMMOCTb 3MEKTPOABMXKYLLEN CUMbI MHAYKLUMM OT CKOPOCTM M3MEHEHUS
MarHMTHOro NoToKa.

F1BNeHne caMoNHAYKLMW.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

13yyeHne MarHMTHOro Noss KaTyLLKW C TOKOM.

WccnepoBaHve 4eiCTBMS MOCTOAHHOMO MarHUTa Ha pamKy C TOKOM.

VccnenoBaHve ABNEHUS 3/1eKTPOMAarHUTHON MHAYKL MW,

Pazngen 5. KojieOaHus 1 BOJTHBI

Tema 1. Mexanuueckue u djieKmpomazHumHasie Kosiebanusn

KonebatenoHas  cuctema. CBOOOAHbIE  MexaHW4YeCKMe  KofebaHus.
"apMoHMYecKne KonebaHms. Mepuod, 4acToTa, amnauTyda n asa KonebaHwia.
[MPY>XXMHHBIA MasTHUK. MaTeMaTUYeCKMin MasTHUK. YpaBHEHUE FapMOHUYECKMX
Kone6aHwuii. MpeBpaLyeHre sHeprm Npu rapMoOHNYECKUX KonebaHusXx.

KonebaTenbHblii KOHTYp. CB0OOAHblE 3MEKTPOMarHUTHble KosiebaHus B
NeaslbHOM KofiebaTteslbHOM KOHType. AHaIOTMsA MeXay MexaHUYecKumm u
3NEKTPOMArHUTHbIMU  KonebaHuammn. dopmyna TomcoHa. 3aKOH COXpaHeHWs
3Hepruv B neasibHOM KonebaTe/lbHOM KOHTYpE.

MpefcTaB/ieHne 0 3aTyXatowmux KonebaHusx. BbiHYXX/AEHHbIE MeXaHNYEeCKMe
KonebaHus. Pe30HaHC. BbIHYXX/eHHbIE 3/1eKTPOMarH1THbIE KOlebaHus.

MepemeHHbIA  TOK. CuHycoMaaNbHbIA  MNePeMeHHbIA  TOK.  MOLHOCTb
MepeMeHHOro TokKa. AMNIUTYAHOE W [eNCTBYOLee 3Ha4yeHVe CUbl TOKa U
Harps>KeHUs.

TpaHcthopmaTop. Mpon3BoacTBO, Nepefada U NOTPebeHne 3NeKTPUYECKON
3HEPrum. SKONMOrMYeCKMe PUCKU MpuY NPOU3BOACTBE 3/1eKTPo3Hepruun. KynbTypa
MCNONb30BaHNSA 3NIEKTPO3HEPT UM B NMOBCELHEBHON XKN3HN.

TexHMYecKre YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHWNE: 3NIEKTPUYECKUIA
3BOHOK, reHepaTop nepemMeHHOro ToKa, IMHUKN 3/1eKTponepesau.

Llemoncmpayuu
WccnenoBaHve napaMeTpoB KosebaTenbHOM CcUCTeMbl (MPY>XKWMHHbBIA WK

MaTeMaTUYECKNIA MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnefnoBaHve CBOMCTB BbIHY>KAEHHBIX KO/lebaHWiA.

HabntogeHne pe3oHaHca.

CB060/HbIE 3/IEKTPOMArHUTHbIE KONebaHus.

OcuwnnnorpaMmmbl (3aBUCUMOCTU CWUJIbl TOKA 1 HAMPSHXKEHUSA OT BpemMeHu) 414
3N1eKTPOMarH1UTHbIX KonebaHui.

PesoHaHC npwu nocnefoBate/lbHOM  COeAMHEHUW  Pe3nCTopa, KaTyLUKu
NHAYKTUBHOCTY M KOHLEHcaTopa.

Mogenb IMHUK 3N1eKTponepesayn.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

VccnepoBaHve 3aBUCUMOCTM Neprofda MasibiX KonebaHuin rpysa Ha HUTK OT
OJIMHBI HUTK 1 Macchbl rpysa.

WccnegoBaHve  nepemMeHHOro TOKa B Uenn M3 MOCNeLOBaTesIbHO
COe[MHEHHbIX KOHAEeHCaTopa, KaTyLIKN 1 pe3ncTopa.

Tema 2. Mexanuueckue u IIEKMPOMAZHUMHblE 60/IHbL

MexaHn4eckue BOJIHbI, YCOBMA pacnpocTpaHeHusa. [lepuog. CKOpoCTb
pacnpocTpaHeHnss W [AAMHA BOSHbI. [lonepeyHble U NPOAOJIbHbIE  BOJHbI.
NHTephepeHUMs 1 Andpakumna MeXaHUYECKMX BOJH.

3ByK. CKOpOCTb 3BYKa. 'POMKOCTb 3BYKa. BbicoTa TOHa. Tembp 3BYKa.

SNeKTPOMarHUTHbIe BOJHbI. YCNOBUA N3TyYeHNUA 3/1IEKTPOMArHUTHbLIX BOJH.
B3anmHasa opueHTauus BeKTopoB E, B, V B aneKTpomMarHUTHOW BosiHe. CBOICTBa
3MIEKTPOMArHUTHBLIX BOJIH: OTPaXXEHWe, MpesioMsieHne, nonspusauns, avppaxkums,
nHTepdepeHUMa. CKOPOCTb 3M1EKTPOMArHUTHbBIX BOJH.

LLIKana 3neKTpoOMarHUTHbIX BOJH. [pvMeHeHne 31eKTPOMarHUTHbIX BOH B
TEXHUKe 1 ObITY.

MpUHUMMNBI PagnoCBA3N 1 TeneBnaeHus. Pagnonokawms.

ANeKTPOMarHUTHOE 3arpsisHeHNe OKPYXKatoLLet cpeapl.

TexHMYecKne YCTPOMCTBA M MNPaKTUYECKoe MpPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKOBas [AMarHOCTMKAa B TeXHMKe W MefuuMHe, pajap,
pPagnonpuEMHUK, TeNeBn3op, aHTeHHa, TenedoH, CBY-neusb.

Jlemoncmpayuu

O6pasoBaHue 1 pacnpocTpaHeHye NonepeYHbIX U NPOLOSIbHbIX BOJH,

Konebntoweecs 1e/10 Kak UCTOUYHMK 3BYKa.

HabnofeHne oTpaykeHUs 1 NPENOMIEHNA MeXaHNYECKMX BOJH.

HabntogeHve nHTepepeHUMnN 1 ANMpakumm mexaHmyeckux BosH.

3BYKOBOW pe30HaHc.

HabntofeHne CBA3M rPOMKOCTM 3BYKa M BbICOTbl TOHA C amMMUTYyA0M U
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWCTB  3M1EKTPOMArHUTHbIX — BOJH: OTpaXKeHue,
npesiomsieHne, nonspusanmns, Augpakunsa, nHTepdepeHums.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [IpAMONIMHENHOe pacrpocTpaHeHWe CBeTa B
0flHopoAHo cpefe. JTyd cBeTa. TOUYeYHbI UCTOUHMK CBETA.

OTpaxeHune cBeTa. 3aKOHbI OTPaXKeHWUs cBeTa. [0CTPOeHNe 1306paXkKeHNIA B
M/IOCKOM 3epKarie.

MpenomsneHne ceeTa. 3aKOHbI MPesloMIeHNs cBeTa. AGCOMKOTHbLIV NoKasaTe/b
npenomneHns. lonHoe BHYTpPeHHee OTpaxeHue. [lpeaenbHbld Yron MosHOro
BHYTPEHHero oTpaXeHus.

Ancnepcus ceeTa. CNoXHbIA cocTas 6e1oro ceeta. LiBeT.

CobOupatowime 1 paccevBatoliMe NIMH3bl. TOHKas nMH3a.  POKycHoe
paccTosiHMe WM OMTUYEecKas CWMa TOHKOW NNH3bI. MOCTPOeHWE WN306paKeHUA B
cobuparomx 1 paccevBaroWmx mMH3ax. ®opmMyna TOHKON NNMH3bI. YBeNNYeHwe,
NaBaeMoe JINH30M.

Mpefenbl NPUMEHUMOCTM FreOMETPUYECKO ONTUKMN.

BonHoBas ontuka. WHTepepeHums cBeTa. KOrepeHTHble WUCTOYHUKM.
Ycnosus HabnogeHNs MakCUMyMOB W MUHUMYMOB B WHTEpPEpPeHUMOHHOWA
KapTuHe OT ABYX CUH{Aa3HbIX KOrePeHTHbIX NCTOYHNKOB.

Ondpakyms ceeta. AndpakuymoHHas pewléTka. YcrnoBue HabMoaeHUs
rNaBHbIX  MakCMMyMOB MpW  MajgeHU MOHOXPOMATUYECKOro CcBeTa Ha
ANPAKLUNOHHYIO PELLIETKY.

Monapusauma ceeTa.

TexHU4Yeckne YCTPOMCTBA M MNPaKTUYECKOe MPUMEHEHME: OYKKU, Nyna,
(poToannapat, MNPOEKUMOHHBIA annapar, MWKPOCKOMN, TeNecKon, BOJIOKOHHaS
ONTUKA, AM(PaKLMOHHAA PeLLéTKa, Nofsgpouna.

Jlemoncmpayuu

MpsAMONMHENHOE pacnpoCTpaHeHWe, OTpaXeHWe W MpPenoM/IeHne cBeTa.
OnTunyeckne npubopsI.

[MonHoe BHYTpeHHee oTpaxkeHe. Mofenb CBETOBOA.

VccnenoBaHve CBOMCTB M306PaXXEHMWIN B TMH3AX.

Mopenu MMKpocKona, Teneckona.

HabntogeHve nHTepdepeHLmmn cBeTa.

HabnofeHve gudpakuum ceeTa.

HabntogeHve gucnepcum ceeta.

MonyyeHme cnekTpa c NOMOLLbIO MPU3MBbI.

Mony4yeHne cnekTpa ¢ NOMOLLbHO ANDPaKLMOHHON PELLETKN.

HabnofeHne nonspusanmmn ceera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsl



13mepeHune nokasartens npesioMneHuns CTeka.
VccnenoBaHve CBOMCTB N300paXKEHNIA B IMH3AX.
HabntogeHuwe gucnepcuuy ceeta.

Pa3znen 6. OcHOBBI clIEIIHAIBHON TEOPUH OTHOCHUTEIbHOCTH

["paHuLbI NPUMEHNUMOCTH Knaccu4ecKom MeXaHUKW. [MocTynaTtbl
cneunanbHON Teopun OTHOCUTENIbHOCTU: WHBAPUAHTHOCTb MOAYNS  CKOPOCTM
CBETa B BaKyyMe, NPUHLMN OTHOCUTE/IbHOCTU SUHLLTENHA.

OTHOCUTENIbHOCTb OAHOBPEMEHHOCTU. 3aMefl/leHne BPEMEHUN U COKpaLlLleHue
[ANTVHBI.

SHeprus n UMMy nbC PENSTUBUCTCKON YacTULLbI.

CBA3b MacChl C 3HepPrnen N NMMynbCoOM PENATUBUCTCKOM YaCTuLbl. DHEPT S
nokos.

Pasznen 7. KBanroBasi pusuka

Tema 1. Dnemenmot K6aHmoeoii ONMuKuU

doToHbI. Popmyna MNMnaHKa CBA3M 3HEPrnN POTOHA C €ro YaCcTOTON. SHepPrus
N UMMY/bC (POTOHA.

OTKpbITUE U nccnegosaHne otoadekTa. OnbiThl A. . CTONeTOBa. 3aKOHbI
(hoToa(ppeKTa. YpaBHEHUE IMHLITEHA ANd oToaddekTa. «KpacHas rpaHuLax»
(hoToahheKTa.

[aeneHne ceeTa. OnbIThl . H. Jlebeaesa.

XnMnyeckoe AencTBue CBeTa.

TexHMYecKne YCTPOMCTBA W MpPaKTUYECKOe MNPUMeHEHWe: (OTO3/IEMEHT,
(hoToAaTUMK, CoNHeYHas bartapes, CBETOAMOL,

Jlemoncmpayuu

®oTO03(hheKT Ha YCTaHOBKE C LIMHKOBOW NIACTUHOIA.

VccnefoBaHve 3aKOHOB BHELLHEro (ooToaddekTa.

CseToauog.

CosnHeyHas baTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopfa MO paccesHUIO d -4acTul.
[MnaHeTapHaa Mogenb atoma. [loctynatbl bopa. W3nydeHue w nornoLleHune
(DOTOHOB MpWU Mepexode aTtoMa C OAHOro YPOBHA 3HEPruv Ha Apyroin. Bugpl
cnekTpoB. CNeKTP YPOBHE 3HEPrMK aToMa BoZoposa.

BonHoBble cBoKicTBa YacTuy,. BonHbl ge bpoins. KopnycKynspHO-BOTHOBOWA
Ayann3m.

CnoHTaHHOE 1 BbIHY)KAEHHOEe U3/yYeHue.

TexHn4Yeckme YCTPOMCTBA M MpPaKTUYECKOe MNPUMEHEHME: CMeKTPasibHbIi
aHann3 (CNeKTPOCKonM), nasep, KBaHTOBbI KOMMbHOTEP.



Llemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpefeneHvie ANWHbLI BO/HbI f1asepa.

HabnogeHne nMHenyaTbIX CNeKTPOB U3TyUYeHWS.

Nasep.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomol

HabnogeHne nuHenyaToro crnekrpa.

Tema 3. Amommnoe aopo

OKCNepuMeHTbI, [O0KasblBaloLWme CMNOXHOCTb CTpoeHus fAgpa. OTKpbITME
pagnoaktueHoctTn.  OnbiTbl  Pesepdopga NoO  OnpefeneHWo  cocTasa
PafuvoaKTMBHOrO u3nyyeHus. CBolWcTBa anb(a-, 6eTa-, ramma-msnyyeHus.
BnsHWe pafnoakTMBHOCTY Ha XXMBbIe OPraHu3Mbl.

OTKpbITME MPOTOHA M HelTpoHa. HyknoHHas mogenb aapa [eni3eH6epra—
BaHeHKO. 3apsag agpa. Maccosoe uncno agpa. sotonsl.

Anb(a-pacnag. 3NeKTPOHHbIM W MO3UTPOHHLIN  6eTa-pacnad. [Mamma-
n3nyyeHne. 3aKOH pagnMoakTMBHOIO pacnaja.

SHeprus ceA3n HYKNOHOB B A4pe. AaepHble cunbl. [edekT macchl aapa.

AfepHble peakunn. [leneHne n cCUHTE3 a4ep.

AnepHbIi  peakTop. TepMosdepHbIn CUHTE3. [1po6nemMbl U MEPCMEKTMBbI
AAEPHOM 3HEPTreTUKIN. DKOIOTNYECKIME acMeKTbl AAEPHOWN SHEPTreTUKN.

nemMeHTapHble YacTuLbl. OTKPbLITUE NO3UTPOHA.

MeTo/bl HA6NOAEHNSA U PETUCTPALUN 3/IEMEHTaPHbIX YacTul,

PyHOaMeHTabHblE B3aUMOAENCTBUSA. EANHCTBO (hM3MUECKON KapTUHBI MUpa.

TexHMYecKre YCTPOMCTBA M NPaKTUYeCKoe NpPUMeHeHVe: LO3NMETP, Kamepa
BunbCoHa, AAepHbIN peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CYETUMK MOHU3MPYHOLLMX YaCTULL.

Yuenuuecxuii sxcnepumenm, 1abopamopsie pabomol

VccnefnoBaHuve Tpekos YacTuy, (Mo rotToBbIM oTOrpagmsam).

Pa3nen 8. JiieMeHTHI aCTPOHOMMY U ACTPOPU3UKHU

JTanbl pasBuTUA acTpoHOMUN. NMpUKNaLHoe U MMPOBO33PEHYECKOE 3HaYEHME
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Coseesgus, ApKWe 3BE3Abl, MMAHETbl, UX BUAMMOE
[B/>KEHWeE.

CornHeyvHasa cuctema.

ConHue. ConHeyHad aKTUMBHOCTb. WICTOUHMK 3Heprun ConHua U 3BE3M.
3BE3abl, X OCHOBHbIE XapaKTePUCTUKW. [umarpamma «CneKTpasibHbIA Knacc —
CBETUMOCTb». 3BE&3[bl NaBHOW MOCNeA0BaTe/lbHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTb» N5 3BE3[] [NTaBHOW NocnefoBaTeNbHOCTN. BHYTpeHHee CTpoeHme



3Bé34. CoBpeMeHHble NPeACcTaB/eHns 0 NpoucxXoXaeHnn n asontoumm ConHua mn
3BE3[. DTarbl XXWU3HW 3BE3A.

MneuyHbln TMyTb — Hawa [anaktuka. lMonoxxeHne u AewxkeHne CosnHua B
["anakTnke. Tunbl ranakTuK. Pagnoranaktmky U Keasapbl. YEpHbIe AbIpbl B 4pax
ranakTuk.

BceneHHas. PaclumpeHne BeeneHHoi. 3akoH Xab6na. PazberaHme rafakTuk.
Teopus bonbLuoro B3pbiBa. PeIMKTOBOE N3/TyYeHUe.

MaclutabHast CTpyKTypa BceneHHol. MeTaranakTuka.

HepelwéHHble Npobnembl aCTPOHOMUM.

Vuenuueckue nabarooenus

HabnogeHnsa HeBOOPYXXEHHbLIM /1a30M C MCMONb30BaHWEM KOMMbIHOTEPHbIX
MPUNOXEHNIN ANs onpeaeneHns NonoXKeHNs HebeCHbIX 06BEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHbIe co3Be3ma CeBepHOro nonyLlapuns n apKue 3sesapl.

HabntogeHns B Teneckon JlyHbl, nnaHeT, MneyHoro MyTtw.

O06o0maromiee NOBTOPEHNE

Ponb  (M3MKM 1N acTPOHOMUW B  3KOHOMUYECKOW, TEXHO/OrMYeCcKoun,
COLMaNnbHON N 3TUYECKON chepax AedaTeNlbHOCTU YenoBeKa, posib U MECTO (IU3NKK
N aCTPOHOMMM B COBPEMEHHOI Hay4YHON KapTUHE MUPa, POSb (PU3NYECKOW TEOPUK
B (hopMUpOBaHWM MpPeACTaBMEHN O (IM3MYECKON KapTUHE Mupa, MeCTO
(hM3MYECKOIN KapTWHbI MMpa B 00LLEM psAY COBPEMEHHBLIX eCTeCTBEHHO-HAYUHbIX
NpeAcTaB/IEHNI O NPUPOLE.

MesxknpeaMeTHbIe CBA3H

N3yyeHne Kypca (m3nKn 6a30BOro ypoBHs B 11 Knacce OCYLLECTBAETCA C
YUYETOM cofepKaTeNlbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTemaTuKu,
oronornn, Xmmnn, reorpaun 1 TEXHOMNOrUN.

Meocnpeomemnvie nonwsimusi, CBA3aHHbIE C U3YYEHWEM METOAOB Hay4yHOro
MO3HaHWS: SBMIEHNE, HayuHbIA (haKT, runoTesa, (M3MYecKas Be/IMYMHA, 3aKOH,
Teopus, HabnoaeHVe, IKCNepPUMEHT, MOAENNPOBaHMe, MOAENb, U3MEPEHME.

Mamemamuxa: pPeWEeHNe CUCTEMbl YpPaBHEHWI, TPUTOHOMETPUYECKME
(hYHKUMU: CUHYC, KOCUHYC, TaHTeHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOe
TOX[ECTBO, BEKTOPbl U MX MPOEKLUUN HA OCU KOOPAWMHAT, CNOXEeHWe BEKTOPOB,
NMPOM3BOAHbIE 3/IEMEHTAPHBbIX (YHKUWA, MPU3HaKU Noaobus TpeyrobHUKOB,
ornpegeneHve naowaam naockux puryp n oovéma Ten.

Buonocusn: 3NeKTPUYECKME SBMIEHUA B >XMBOW Npupoae, KonebaTtesibHble
OBVDKEHUS B XXMBOW NPUPO/E, ONTUYECKME SBMIEHUS B XXMBOW NPUPOLE, AeicTBue
pagnaLmm Ha XXnBble OpraHnsmbl.

Xumus: CTPOEHNE aTOMOB W MOJIEKY/, KPUCTaN/In4ecKaa CTPYKTypa TBEPAbIX
Te/l, MexaHuW3Mbl 006pa3oBaHUA KPUCTAIIMYECKON PeLéTKN,  CNeKTpasibHbIi
aHanms.



Teoepacpusi:  MarHWTHble MNOMOCa  3eMW, 3a/1eXM  MarHUTHbIX  PYA,
(hoTOCHEMKA 3eMHOI NOBEPXHOCTK, NpefCKasaHne 3eMIETPACEHMNIA.

Texnonocusi:  NNHWAN  3NEKTPOMepefay, reHepaTop MepemMeHHOro TOKa,
aNeKTpoaBuraTenb, MHAYKUMOHHaA Meyb, pagap, PagvonpuémHUK, Tenesu3op,
aHTeHHa, TenegoH, CBY-neub, NPOEKUMOHHbLINA arnmnapart, BOMIOKOHHAs ONTUKa,
CONHeYHasn baTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEIHET'O OBILIEI'O OBPA3OBAHUA

OcBoeHve y4yebHOro npeametra «®Pu3nka» Ha YpPOBHe CpefHEro o6uero
06pa3oBaHus (6a30BbIi YPOBEHb) AO/MKHO 06ECMEeUnTb AOCTUXEHUE ChedytoLLmX
NIMYHOCTHbIX, MeTanpeaMeTHbIX U MPeaMeTHbIX 06pa3oBaTe/ibHbIX Pe3y/bTaToB.

JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUS Y4eOHOro npeameta «Pu3nka» AO/MHKHbI
OTpaXaTb TOTOBHOCTb M CMOCOOHOCTb 06Y4YaloLMXCA  PYKOBOACTBOBATLCA
ChOpMUPOBAHHON BHYTPEHHEN MO3ULUMEA NIMYHOCTU, CUCTEMOM LIEHHOCTHbIX
OpWMEHTaUMn,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEX[EeHWW,  COOTBETCTBYHOLLMX
TPaAULMOHHLIM LIEHHOCTAM POCCUIACKOrO OO6LLECTBA, PACLLUMPEHUNE XKM3HEHHOIO
OnbITa W OMbITa AEATENLHOCTA B NPOLIECCE peasin3aLmm OCHOBHBIX HarpaBieHUI
BOCMNUTATENbHON AeATe/IbHOCTI, B TOM YMC/le B YaCTW:

l) IpakaIaHCKOI0 BOCIIUTAHUA:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3ULIMKM 06y4atoLLLErocs Kak akTUBHOIO U
OTBETCTBEHHOIO Y/ieHa POCCUIACKOrO 06LLECTBa;

NPUHATUE  TPaAULMOHHBLIX  O6LLEYENIOBEYECKMX  TYMAHUCTUYECKUX U
[EMOKPATUYECKNX LEeHHOCTENR;

FOTOBHOCTb BECTM COBMECTHYI AEATENIbHOCTb B MHTEPEecax rpaxaaHCKoro
06LLecTBa, y4aCcTBOBaTb B CaMOyMnpaB/ieHMI B 06pa3oBaTe/lbHO OpraHm3auuu;

YMEHMe B3aMMOAENCTBOBATb C COLMaIbHbIMU MHCTUTYTamu B COOTBETCTBUN C
NX PYHKUMSMUN 1 Ha3HAUYEHUEM;

FOTOBHOCTb K 'YMaHWUTapHOI 1 BONOHTEPCKON AeAaTeIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

ChopMMPOBAHHOCTb POCCUICKON rpaXk4aHCKom NOEHTUYHOCTH,
naTpMoTM3Ma;

LIEHHOCTHOE OTHOLUEHME K TOCYAapCTBEHHbIM CMMBOMAM, [OCTVKEHWSM
POCCUACKMX YUEHbIX B 06/1aCTU OU3NKN U TEXHUKMK;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBEAEHWS;

CMOCO6HOCTb OLIEHNBATL CUTYaLMIO U MPUHUMATb 0CO3HaHHbIE PELLIEHUS,
OPUEHTUPYSACb Ha MOPa/lbHO-HPABCTBEHHbIE HOPMbI W LIEHHOCTW, B TOM 4YMC/E B
[EeATeNIbHOCTI YYEHOTO;

0CO3HaHWe SIMYHOIO BK/1aJa B MOCTPOEHME YCTONYMBOIO OyayLLEro;

4) 3¢TeTHYECKOI0 BOCTINTAHUS:

3CTETUYECKOE OTHOLLEHME K MUPY, BKOYAsA 3CTETUKY Hay4YHOIO TBOPYECTBA,
MPUCYLLIErO (PU3MYECKOIN HayKe;



5) Tpya0BOr0 BOCTIMTAHUA:

MHTEPEC K Pas3NyHbIM cdepaM MPOGecCMOHaIbHOM [AesTeNbHOCTM, B TOM
ymcne cBA3aHHbIM C (DM3MKOW U TEXHUKOW, YMEHVe COBepLUaTb 0CO3HAHHbIA BbIGOP
OyayLlen npodeccun N peann3oBbiBaTb COOCTBEHHbIE XXMU3HEHHbIE N1aHbI;

rOTOBHOCTb M CMOCOOHOCTL K 06pa3oBaHMI0 M caMo0obpa3oBaHUIO B 061aCTu
(PM3NKN Ha MPOTSHKEHNW BCEI YKU3HW;

6) IKOJOrH4eCKOro BOCIIUTAHMS

COPMMPOBAHHOCTb  3KOJIOMMYECKOM KY/bTYpbl, OCO3HaHWe [/106a1bHOI0
XapakTepa 3K010rmyeckmx npobnem,;

NNaHMPOBaHME 1 OCYLLIECTB/IEHME IENCTBUI B OKPY>KatoLLed Cpefie Ha OCHOBE
3HaHWA Leneil YyCTOMUMBOro pa3BUTUSA YeN0BEYeCTBa;

paclUMpeHne onbiTa [AesTeNbHOCTM 3KO/IOMMYEeCKOn HanpaBfeHHOCTM Ha
OCHOBE UMEIOLLMXCS 3HAHWI N0 PUINKE;

7) HeHHOCTH HAYYHOT'O MIO3HAHMS:

CPOPMMPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUS PU3NYECKOIN HAYKN;

OCO3HaHWe LEHHOCTM Hay4yHOW [eATe/lbHOCTW, TFOTOBHOCTb B MpoLlecce
N3y4yeHUs  (IU3NMKM  OCYLLECTBNATbL  MPOEKTHYKD U WUCCeA0BaTeNbCKYHO
[eATeNIbHOCTb MHAMBUAYAILHO U B rpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbI€e 1eHCTBUSA
ba3oBble JJoruueckue 1eMcTBUS:
CaMOCTOSITENIbHO  (hopMynMpoBaTb M aKTyanu3vMpoBaTb  Npobnemy,
paccmaTtpuBaTtb € BCECTOPOHHE;
onpepenaTb Uenn AeATenlbHOCTW, 3afaBaTb NapaMeTpbl U KPUTEpPUM UX
[OCTUXKEHNS;
BbIABNATbL  3aKOHOMEPHOCTM W MPOTUBOPEYUss B paccMaTpuBaeMbIX
(M3NYECKMX ABMEHUSIX;
paspabaTbiBaTb NaH PeweHns NpPo6iemMbl C YY4ETOM aHa/IM3a UMELLIMXCS
MaTepuasibHbIX U HeMaTepuasibHbIX PECYPCOB;
BHOCUTb KOPPEKTUBbLI B AEATE/ILHOCTb, OLEHNBATbL COOTBETCTBUE PE3YNbTATOB
LIeNsIM, OLIeHMBAaTb PUCKM NOCNEACTBUA AeATENbHOCTY;
KOOPAMHMPOBaTb W BbIMOMHATL paboTy B YCNOBUAX  peasibHOro,
BUPTYa/IbHOro ¥ KOMOGUHNPOBAHHOTIO B3aUMOENCTBUS;
pa3BMBaTb KpPeaTMBHOE MbILL/IEHNE MPU PELLEHUN XN3HEHHbIX MPo6nem.
ba3oBble uccienoBarejibCKue 1eMCTBUS .
BNafeTb Hay4YHON TEPMUHOMOIMNEN, KNHOYEBLIMM MOHATUAMU U METOAAaMM
(hM3MYECKOIN HayKW;



BNafeTb HaBblKaMu y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCTV (OM3MKN, CNOCOBHOCTLHO U TOTOBHOCTBLHO K CaMOCTOATE/IbHOMY MOUCKY
METO/[0B peLleHnst 3afay (PU3MYECKOro COAepXKaHusi, MPUMEHEHUIO Pa3/INYHbIX
MEeTO/0B MO3HaHWS;

BMafeTb BuaaMu [eATENbHOCTM MO [MO/ly4YeHU0 HOBOIO0 3HaHWA, €ro
NHTEpripeTauun, npeobpasoBaHNIO W MPUMEHEHUIO B  Pa3/IMYHbLIX Y4YeOHbIX
CUTYyaLMsAX, B TOM YmMC/e NPY CO3A4aHNN Y4ebHbIX MPOEKTOB B 061aCTV (DU3NKMK;

BbISBNATL MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTyalIM3mMpoBaTb 3afady,
BblABUraTb rMMoTe3y eé pellueHusi, HaxoAWTb aprymMeHTbl [ANA [0Kas3aTe/lbCTBa
CBOVX YTBEPXKAEHWI, 3alaBaTb NapameTpbl Y KPUTEPUN PELLIEHUS;

aHaM3MpoBaTb MOJMlyYEHHblIE B XO[Ee pPeLUeHust 3adayn  pe3ynbTarthl,
KPUTUYECKM OLEHMBATb MX [IOCTOBEPHOCTb, NPOrHO3MPOBaTh U3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb M (HOPMY/MPOBaTb COOCTBEHHblE 3afaynM B 06pa3oBaTe/lbHON
NesTeIbHOCTU, B TOM YMCe NMPU N3YHeHUN PU3NKK;

[aBaTb OLEHKY HOBbIM CUTYaLMsIM, OLleHMBATb NPUOBPETEHHBIN OMbIT;

YMeTb MEPEHOCUTb 3HaHMA N0  (UM3MKe B NPaKTUYECKYH 06/1acTb
YKU3HEAEATENTbHOCTU;

YMETb UHTErPMPOBaTh 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE NAEN, NpeanaraTb OPUrMHaIbHbIE MOAXO/Abl U PELLEHNS;

CTaBUTb NPo6NeMbI 1 3aaun, AOMYCKatOLLME a/lbTEPHATUBHbIE PELLEHNS.
Pa6ora ¢ undopmanueii:

BNafeTb HaBblKaMu MOMy4YeHUst MHADOPMaUUN (U3UYECKOTO COAEPXKaHMS 13
MCTOYHUKOB pPasHbIX TWUMOB, CaMOCTOATE/IbHO OCYLUECTBASATb MOWUCK, aHanus,
cUCTEMATU3ALMIO U WHTEPNPETaUMO MHDOPMALUN Pa3NYHbLIX BUAOB U hopMm
NpeACTaB/eHNS;

OLIEHMBATb AOCTOBEPHOCTb MH(OPMaLMK;

MCronb3oBaTb  CPeAcTBa  MHMOPMALMOHHBLIX M KOMMYHMKALWUOHHbIX
TEXHO/IOTUIA B PELLUEHUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX U OPraHun3aLMOHHbIX
3a0a4 Cc co6nofgeHnemM TpeboBaHMI 3ProHOMWUKKM, TEXHUKM 6e30MacHOCTH,
FUIVEHbI,  PECYPCOCOEPEXXEHNS,  MPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
MHOPMaLMOHHOM 6e30MacHOCTH;

co3faBaTb TEKCTbl (PM3MYECKOr0 COfepXKaHus B Pas3/IMyHbIX opmaTax C
YYETOM Ha3HauyeHUs MHDOPMaLMKN U LEeNeBO ayanTopuK, Bblbupas oNnTUMaibHYH
(hopMy nNpeacTaB/eHNS N BU3Yyann3aumm.

KoMMyHMKaTHBHBbIE YHHBEPCAJIbHbIE y4eOHble 1eHCTBUS:
OCYLLECTBNATL OOLUEHME Ha YypoKax (WM3NKAM U BO  BHE-YPOUHOI
[EATENbHOCTH,



pacrnosHaBaTb MPEAnOCbINIKN  KOH(IMKTHBIX  CUTyauuMin K CMArvathb
KOH(/INKTbI;

Pa3BEPHYTO W NOMMYHO M3naraTb CBOK) TOYKY 3PEHUSI C WCMO/b30BaHNEM
A3bIKOBbIX CPE/CTB;

MOHMMATb M UCMOMb30BaTh MPEUMYLLECTBA KOMaHAHOW W MHAMBUAYabHOM
paboThl;

BbIOVpaTb TeMaTWKy W METOAbl COBMECTHbIX AEWCTBUIA C YYETOM 0OLLMX
MNHTEPECOB 1 BO3MOXKHOCTEN KabKA0r0 YneHa KONNEKTUBA;

NPUHMMATL  LUEeNM  COBMECTHOW  AeATeNbHOCTW,  OpraHu3oBbIBaTb WU
KOOPAUHMPOBATb AEWCTBMS MO €€ AOCTVDKEHWUIO: COCTaBNATb MfaH [AeNCTBUMN,
pacrpefensitb ponm C Yy4€TOM MHEHWIA Y4YaCTHUKOB, 06CYX[aTb pe3ynbTaTbl
COBMECTHOI paboThl;

OLEHMBAaTb KayeCTBO CBOEro BKMada M KaXAoro yyacTHMKA KOMaH[bl B
06LLUKMIA pe3ynbTaT No paspaboTaHHbIM KPUTEPUSM;

npeanaratb HOBble MPOEKTbl, OLEHMBATb WAEM C MO3ULMMA  HOBWU3HBI,
OpPUrNHANILHOCTK, NPaKTUYECKOW 3HAYMMOCTY;

OCYLLECTBNATb MO3UTUBHOE CTpaTermyeckoe MOBEAEeHNEe B  pas/IMYHbIX
CUTYyaumsx, NPosiBNSATb TBOPYECTBO 1 BOOGPaXKeHWE, ObITb MHALIMATUBHBIM.

PeryasiTuBHbIC YyHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHY AesaTeNlbHOCTb B 061acTu
(M3MKN N  acCTPOHOMWUK, BbISBNATL NPO6GMEMbI, CTaBUTb W  (HOPMYNIMPOBATb
COOCTBEHHbIE 3a[auu;

CaMOCTOATE/IbHO COCTaBMIATL MNaH pPeleHnst PacyETHbIX U KayeCTBEHHbIX
3ajay, MnaH BbINO/IHEHUS NMPAKTUYECKON paboTbl C YHETOM MMEIOLLMXCA PECYPCOB,
CO6CTBEHHbIX BO3MOXHOCTEN W NPeAnoYTEHNIA;

AaBaTb OLLEHKY HOBbIM CUTYaLsIM;

pacLuMpaTb paMKy y4ebHOro npeameTa Ha OCHOBE JIMYHBIX MPeAnoYTeHUM;

[enaTb 0CO3HaHHbIN BbIOOP, apryMeHTMPOBaThL ero, bpatb Ha cebs
OTBETCTBEHHOCTb 3a peLleHue;

OLeHMBaTb NPUOBPETEHHLIN ONbIT;

cnocobcTBoBaTh (HOPMUPOBAHWMIO W MPOSBEHNIO 3pyauuUMM B 06N1acTu
(hM31KK, NOCTOSHHO MOBbILLATL CBOM 06pa30BaTe/IbHbIN U KY/IbTYPHbIN YPOBEHD.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJIJICKT:

[iaBaTb OLEHKY HOBbIM CUTYyaLusAM, BHOCUTb KOPPEKTMBbI B AEATE/IbHOCTb,
OLleHMBaTb COOTBETCTBUE Pe3y/IbTaToB LieNAM;

BMafleTb  HaBblkaMW  MNO3HaBaTe/bHOM  peieKcM  KaK  0CO3HaHWS
COBEpPLUAEMbIX [EeACTBMA U  MbIC/IUTENbHBIX MPOLIECCOB, WX Pe3y/nbTaToB U
OCHOBaHWI;



MCMO/b30BaTh MPUEMBI petnekCnn 419 OLEHKM CUTYyauuu, BbIbopa BEPHOIo
peLLeHNns;

YMeTb OLeHMBaTb PUCKN U CBOEBPEMEHHO MPUHUMATL PELLEHUA MO KX
CHUKEHWIO;

NPUHUMaTb MOTMBbI W aprymeHTbl APYrMxX nNpu aHaiu3e pesy/bTaToB
[eATeNbHOCTY;

MPUHMMATL Ce65, NOHMMAas CBON HEAOCTaTKN U JOCTOUHCTBA,;

NPUHUMaTb MOTMBbI W aprymeHTbl APYrMX NpU aHainse pesynbTaToB
[eATeNbHOCTY;

NMpu3HaBaTb CBOE NPaBO M NPaBo APYrvX Ha OLLUMOKMN.

B npouecce OOCTVXXEHWUS NIMYHOCTHBLIX Pe3y/IbTaTOB OCBOEHWS MNPOrpammbl
no (m3nkKe AN YPOBHA CpefHero o6ulero o6pa3oBaHMA Yy 00y4datoLLMXCS
COBEpLUEHCTBYETCH 3MOLMOHa/bHbIA VHTENNEeKT, npegnonaratoLmii
ChOpMMPOBaHHOCTb:

CaMOCO3HaHWs, BK/IHOHatoLLero CnocobHOCTb NOHUMaTL CBOE 3MOLIMOHA/IbHO.
COCTOSIHWeE, BUAETL HanpaB/ieHNs pa3BUTUA COBCTBEHHOM 3MOLMOHA/IbHON Cepsl,
ObITb YBEPEHHbIM B CE0E;

CaMOperyMpoBaHuns, BK/IHOYAIOLLEr0 CaMOKOHTPO/b, YMEHWe MNPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHMe, CMNOCOBGHOCTb afanTUpoBaThCs K
3MOLMOHA/bHbLIM M3MEHEHNAM M NPOSB/IATL TMOKOCTb, ObITb OTKPbLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLUW, BKIOYAIOLLEN CTPEMIEHNE K AOCTUXKEHUIO LEeNn 1
ycrexy, ONTUMU3M, WHWULMATUBHOCTb, YMeHMe [eACTBOBaTb WUCXOAA W3 CBOMUX
BO3MOXHOCTEMN;

aMMaThK, BK/IKOYaOLLEN CNOCOOGHOCTb NMOHUMATb 3MOLMOHA/IbHOE COCTOSHME
OPYrnX, Y4uTbiBaTb €ro MNpu OCYLLECTB/IEHUM O0OLLEeHMs,, CrMOCOOHOCTb K
COYYBCTBUIO U COMEPEXUBAHWIO;

CoLMasIbHbIX HAaBbIKOB, BK/HOUaOLLMX CNOCOBHOCTb BbICTPaMBaTb OTHOLLEHUS
C ApYrVIMU NTOAbMMN, 3260TUTLCA, NPOAB/ATL MHTEPEC U paspeLlaTb KOH(IUKTBI.

INPEJIMETHBIE PE3YJIBTATBI

K KoHuy o6y4yeHus B 10 kuacce npegmMeTHble pesynbTaTbl Ha 6a30BOM
YPOBHE [JO/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTbL Y 0BYHaOLLNXCSH YMEHWIA:

AEMOHCTPMPOBaTb Ha MpuYMepax pPosib M MECTO (IM3MKM B (POPMMPOBaHMK
COBPEMEHHON Hay4yHON KapTUHbI MWpa, B Pa3BUTUM COBPEMEHHON TEXHUKM U
TEXHO/IOMNiA, B NPaKTUYECKOIN AeATENIbHOCTM NOAEN;

YUMTbIBaTb TPaHuLbl MPUMEHEHWUA M3YYEeHHbIX (PU3NYECKUX MOeNei:
mMaTepuasibHas TouKa, MHepumanbHas cuctema OTCYéTa, abCONOTHO TBEPAOE TeNo,
naeanbHbIA ra3, MOAeNn CTPOEHUS ra3oB, XXUAKOCTEN N TBEPABLIX TeN, TOYEUHbIA
3NIEKTPUYECKUNIA 3apsif, MPK peLLeHn (PU3NYECKUX 3aaad;



pacnosHaeatb (m3nyeckme sBneHus (MPoLecchbl) N 00BACHATL X HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNSAPHO-KMHETUYECKON Teopuu CTPOEHUS BeLLecTBa U
ANeKTPOANHAMUKKN:  PaBHOMEPHOE U PaBHOYCKOPEHHOe  MPAMOJSIMHEiHOe
[BWKEHWe, CBOOOAHOE nafeHne Ten, [ABVXKEHWE MO OKPYXXHOCTWU, WHepLus,
B3aUMOAeNCTBIME Tes, anddysnsa, 6pOoyHOBCKOE [ABMXKEHME, CTPOEHUE XMLKOCTEN
N TBEPAbIX Tesl, N3MeHeHVe 06bEMa Te/ MPW HarpeBaHUN (OXNaXKAeHWI), TEMNI0BOE
paBHOBECWE, WCMapeHune, KOHAeHcauus, NnaBfeHue, KpUcTainmsaunsa, KuneHwe,
BNI&YKHOCTb BO3[yXa, MOBbLILLEHWE AaB/IeHMA ra3a Npu ero HarpeBaHUM B 3aKPbITOM
cocyde, CBA3b MeXAy NapaMeTpaMuM COCTOSAHMA Trasa B M3oMpoLeccax,
3/IEKTPU3aLMs Tesl, B3aMMOEeNCTBME 3apafoB;

OMMCbIBATb MeXaHW4YecKoe [ABVKEHWE, WCMO/Mb3ysa (PU3NYECKME BENIUMUYNHBI:
KoopAauHata, MyTb, MNepeMeLLeHne, CKOPOCTb, YCKOpPeHue, Mmacca Tena, Cuna,
NMNYNbC Tena, KUHETUYecKaa 3Heprus, NoTeHUMabHaa 3Heprus, MexaHunyeckas
paboTa, MexaHW4yeckass MOLLHOCTb; MpPW OMWCaHUW MNPaBWUIbHO TPaKTOBATb
(PM3NYECKNIA CMbIC/T MCMOMb3YEMbIX BENNYMH, WMX 0003HaYeHMs U eauHULEI,
HaxoAanTb (hopMy/ibl, CBA3bIBAIOLLME LAHHYH (PU3NYECKYIO BENNYMHY C APYTUMMA
BeINYMHaMU;

ONUCbIBaTb WU3YYeHHble TEN/oBble CBOWCTBA Te/l W TeM/oBble AB/EHUS,
Mcnonb3ysa (M3nyeckme BeNUYUMHBI: [aBfieHMe ras3a, Temnepartypa, CpefHss
KMHETMYECKaa 3Heprua XaoTUUYECKOro ABWXXEeHUs MOJEKY/, cpeaHeKBapaTUYHas
CKOPOCTb MOJIEKY/l, KO/IMYECTBO TEM/OTbl, BHYTPEHHAS 3Heprus, paboTta rasa,
KO3(h(ULUMEHT MOME3HOr0 Ae/CTBUA TErnjoBOro AguraTens; npu  onmcaHuu
NpaBU/IbHO TpakToBaTb (U3NYECKWUIA CMbIC/T  WCMOMb3YEMbIX BE/IMYMH, WX
0603HayeHNs UM eduHWLbl, HaxoAaMTb  (DOPMY/bl, CBA3bIBAOWIME  LAHHYHO
(PM3MYECKYHO BENIMUMNHY C APYTYMU BENNYNHAM;

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA U 3/1eKTpUYecKune
ABneHns (MPoLecchbl), UCNOMb3ya (IUM3NYECKNE BESIMYMHBI: NEKTPUYECKMIA 3apsj,
3N1IEKTPNYECKOE Nose, HanpsXKEHHOCTL NONA, NOTEHUMaN, PasHOCTb MNOTEHLUNAOB;
Npu OnNucaHWM MNpPaBUIbHO TPaKTOBaTb (IM3NYECKUA CMbICTT MCMOMNb3YEMbIX
BE/IMYMH, UX 0003HAYEeHVA W eAUHWLbI; YKasbiBaTb (DOPMY/ibl, CBS3blBatOLLME
[aHHYH (PU3NYECKYIO BENIMUYNHY C APYTMMU BENNYNHAMU;

aHa/IM3npoBaTb (PU3NYECKMe MPOLIECChl U ABNEHUSA, UCMOMb3yA (U3NYECKme
3aKOHbI N MPUHUMNLI: 3aKOH BCeMUPHOTro TaroteHus, I, 11 v 111 3akoHbl HbHOTOHA,
3aKOH COXpaHeHWs MeXaHWYeCKOW 3Hepruu, 3akoH COXpaHeHus KMMNynbea,
NPVHUMN CynepnosvumMmM CWua, NPUHUUN paBHOMPaBUSa WHEPUNASIbHLIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYHO TEOpuK0 CTPOEHUs BELLEeCTBa, rasoBble
3aKOHbI, CBA3b CPefHell KNHEeTUYECKOW 3HEPTUN TEMOBOIO ABVKEHUS MOMEKYN C
abCo/OTHOM TeMnepaTypou, NepBblit 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHeHWS
3N1eKTPUYECKOro 3apsaaa, 3akoH KynoHa, npy 3TOM pas3ninyaTh C/I0BECHYH



(hOPMYNIMPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe BbIPpaXXeHWe U YCnoBus (rpaHuupl,
o0bnactu) NPUMEHUMOCTN;

OOBACHATbL  OCHOBHble  MPUHUMMbI  JEACTBUA  MalUMH, NpUbopoB MU
TEXHNYECKNX YCTPOICTB; pas/imyartb YCNoBMS MX Ge30MacHOro Mcrosib30BaHus B
MOBCEAHEBHOW YKN3HMU;

BbIMO/IHATL 3KCMEPUMEHTbI MO WUCCMEA0BAHNIO (PU3NYECKUX SBNEHUA 1
MPOLECCOB C WCMO/Ib30BaHNEM MPAMbIX N KOCBEHHbLIX W3MEPeHWd, Mpu 3TOM
(hopmynupoBaTb npobnemy/3agadyy W rUNOTesy Y4eOHOro  3KCMepUMEHTa,
cobupatb YCTaHOBKY M3 MNPeAoXeHHOro 060pyAoBaHusA, MPOBOAUTL OMbIT K
(hopmynMpoBaTb BbIBObI;

OCYLLECTBNATb MPAMble N KOCBEHHbIE U3MEPEHUA (DU3NYECKUX BETMYUH, NPK
3TOM BblOMpaTh OMTMMAasIbHbIA CNOCO6 M3MEPEHUS UM UCMOMb30BaTb WM3BECTHbIE
METO/lbl OLIEHKIM MOrPELLHOCTEN N3MEPEHWIA;

nuccnefoBatb  3aBUCMMOCTM  MeXAy — (PU3MYECKMMU  BeMYMHAMW  C
MCMO/Ib30BaHNEM MPSAMbIX WM3MEPEHWIA, NP 3TOM KOHCTPYMPOBaTb YCTaHOBKY,
(hpmKcMpoBaTb pe3ysnbTaTbl MOYYEHHOW 3aBUCMMOCTU (IU3NYECKUX BENIMYMH B
BUAe Tabnu, 1 rpadnkoB, Aenatb BbIBOAbI M0 pe3y/ibTataM 1CCe0BaHNS;

cobntogatb npasuia 6e3onacHoro Tpyda npy NpPoBeAeHUN 1CCNef0BaHNA B
paMKax Y4yeOHOro 3KCMnepuMeHTa, Y4eOHO-UCCNeaoBaTeNbCKOM W MPOEKTHON
[eATeNbHOCTU C UCMO/Mb30BaHMEM WM3MePUTE/bHbIX YCTPOMCTB U 1a60paTopHOro
obopynoBaHus;

pelartb pacyéTHble 3afayn C $BHO 3afaHHOW (YM3MYECKON MOAENbHO,
NCMo/b3ya (IU3MYECKMEe 3aKOHbI U MPUHLMIMbI, HA OCHOBE aHanm3a yC/oBus 3ataqun
BbIOMpaTb (DU3NYECKYID MOJESNb, BbIAENATb (U3NYECKME BEIMUUHBI U (HOPMYIIbI,
HeobXoanMmble AN e€ pelleHWs, MPOBOAUTL PacyéTbl M OLEHMBATb PeasibHOCTb
MOJTy4eHHOT0 3HaYeHNs (DU3NYECKOW BE/IMYMHBI;

peLlaTb KayeCTBEHHbIE 3aa4m: BbICTPaMBaThb JIOrMYECKN HEMPOTUBOPEUMBYIO
LIENOYKY pacCy>KAeHuid C OMopoi Ha M3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hn3nyeckme ABNEHNS;

NCMOoMb30BaTb  MPU  pPeleHMn  Y4eOHbIX  33d4a4  COBPEMEHHble
NH(OPMaLMOHHbIE TEXHONOTNM 415 MOWUCKA, CTPYKTYPUPOBaHUSA, UHTEpPNpeTaLmm
N NpeacTaBfieHns y4ebHON 1 Hay4YHO-NONYNSAPHON MH(opMaLMK, NONYyYeHHON 13
Pa3/IMYHbIX UCTOYHUKOB, KPUTUYECKN aHANIM3MPOBATb NOyYaeMyto NH(POPMaLMIO;

MPYBOANTL NPUMEPBI BKNaAa POCCUNCKMX U 3apYBEXHbIX YUEHBIX-(DU3MKOB B
pasBUTME HAyKW, OOBACHEHWE MPOLIECCOB OKPY)XAKOLWEro mupa, B pasBuUTue
TEXHUKN N TEXHONOT U,

MCNONb30BaTb TEOPETMYECKME 3HaHWSA MO (PU3NKe B NOBCEAHEBHOW >KU3HU
Ana obecrieyeHns 6e30nNacHOCTM Npu obpalleHnn ¢ Nprubopammn 1 TEXHUYECKMMM



YCTPOMCTBaMK, 415 COXPaHEHMS 340P0BbA U COBNIOAEHNS HOPM 3KOMOrMYEeCKOro
MoBeLeHNS B OKpYXKatoLLel cpese;

paboTaTtb B rpynne C BbINONHEHNEM pPa3/INYHbIX COUMa/bHbIX PONeN,
MNaHMpoBaTb pPaboTy Trpynmbl, pauMoHaIbHO pacnpeaensaTb 0653aHHOCTU U
NNaHMpoBaTb AeATe/IbHOCTb B HeCTaHAAPTHBLIX CUTYaumMsX, afleKBaTHO OLEeHMBaTb
BK/1af, K&XXA0ro 13 y4aCTHMKOB rpynnbl B PELLEHME paccMaTprBaeMoli Npo6/embl.

K KoHuy 06y4yeHuss B 11 kiaacce NpeAMETHble pPe3ynbTaTbl Ha 6a30BOM
YPOBHE [LO/MKHbI OTPaXKaTb CHOPMUPOBAHHOCTb Y 00YHatOLLNXCH YMEHUIA:

[EMOHCTPMPOBaTb Ha MpuvMepax posib U MecTo (JM3MKU B (POPMMPOBaHUK
COBPEMEHHON Hay4HOW KapTWUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKU U
TEXHONOIWIA, B MPaKTUYECKON AeATeNIbHOCTU NHOAEN, LEeNOCTHOCTb U eAMHCTBO
(hM3NYECKOI KapTUHbI MUPa;

YUMTbIBaTb FPaHuLbl NPUMEHEHUS U3YYEHHbIX (DU3NYECKMX MOLENeN:
TOYEYHbIV 3N1EKTPUYECKNIA 3apsfl, Nyd CBETA, TOUYEUHbIA UCTOYHWNK CBETA, SAepHas
MOJe/Ib aTOMa, HYK/NOHHas MOAEeNb aTOMHOro siapa Mpu PeLueHnn PU3NYecKmx
3ajavy;

pacrnosHaBaTb QM3NYecKmne SBAeHNS (NPOLLECCHI) N 0OBACHATbL UX Ha OCHOBE
3aKOHOB 3/1EKTPOAVHAMUKM 1 KBAHTOBOW (hPU3NKW: 3/1EKTPUYECKas NPOBOAMMOCTD,
Tenn0Boe, CBETOBOE, XMMUYECKOE, MarHUTHOE AeCTBUA TOKa, B3aMMOLENCTBME
MarHWTOB, 9MEKTPOMAarHUTHas WHAYKUMSA, AEWCTBME MArHWTHOrO Mons  Ha
MPOBOAHUK C TOKOM W [ABMXKYLLMIACA 3apsf, 3NeKTPOMarHuTHble KonebaHus v
BO/IHbI, MPAMOSIMHEHOE PacnpocTpaHeHWe CBeTa, OTPaXeHWue, MNpPesIOM/IEHNE,
NHTepdepeHUMs, Augpakums W - nonspusaums  CBeTa, AMCNepcus  CBETA,
(hoTO3NEKTPUYECKNIA 3deKT (hoTOIPREKT), CBETOBOE AaBNEHNE, BOSHUKHOBEHNME
NNHeNYaToro CrekTtpa artoMa BOAOPOAA, ECTeCTBEHHass U UCKYCCTBEHHas
PaIN0aKTUBHOCTb;

ONuUCbIBaTb M3y4YeHHble CBOMCTBa BellecTBa (3NEKTPUYECKME, MArHUTHbIE,
OMTUYECKME,  3MEKTPUYECKYID  MNPOBOAMMOCTb  pas/IMYHbIX  Ccped) U
3N1eKTPOMarHMTHble ABMEHNA (NPOLIECChI), MCNOMb3ys (M3NYECKME BEMNYMHBI:
ANIEKTPUYECKUNIA 3apsf, Cula TOKa, 3/1eKTPUYECKOe HanpshKeHue, aNeKTpuyeckoe
COMPOTUB/IEHNE, PA3HOCTb MOTEHLMANIOB, 3MEKTPOABMXKYLLAA cufia, paboTa TOKa,
MHAYKUMA MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKKW, 3HEPrus 31eKTPUYECKOro M MarHUTHOrO Mosiei, nepuof M vactoTta
KonebaHuin B KonebaTeNbHOM KOHTYpe, 3apsaf WM CuWna TOKa B Mpouecce
FAPMOHUYECKUX  3NEKTPOMArHUTHBIX KOMebaHUin, (HOKYCHOe PacCTOsiHME W
ONTUYECKas Cuna fIMH3bl, NPWU OMWUCaHWM MPaBWU/ILHO TPaKTOBaTb (IM3NYECKUIA
CMbIC/T WCMOMb3YEMbIX BEMMYMH, WX O0603HAYEHUS W eAUHWLbI, YKasblBaTb
(hopmynbl,  CBA3bIBatOLWME  [AaHHYHO  (DU3MYECKYKD BE/IMYMHY C  APYrnMu
BeNMYNHaMU;



ONUCbIBaTb M3YyYeHHble KBAHTOBbIE SBMEHWUS W MPOLECChI, WCMOMb3yA
(hM3nYeCKne BEMNUUHBI: CKOPOCTb 3MEKTPOMArHWUTHBIX BOMH, A/IMHA BOMHbI U
4acTOoTa CBETa, 3HEPrUsi U UMNYNbC (DOTOHa, Nepurog nonypacnana, SHePrus Ces3u
aTOMHbIX aep, NpVv OnMcaHUM MPaBU/IbLHO TPaKTOBaTb (OM3NYECKUA CMbICN
NCMO/Mb3YEMbIX BEMMYMH, UX 0003HAYEHUS U €AUHULIbI, YKa3biBaTb (POPMY/bI,
CBA3bIBAOLLME [AaHHYK (DM3MYECKYID BEIMUYMHY C  APYrMMUK  BENMYMHAMW,
BbIYNCNATb 3HaYEHNE (DM3NYECKOW BENINUNHDI;

aHaM3MpoBaTb (IM3MYECKMe NPOLIECCHI U ABNEHWS, UCNONb3YsS PU3NYecKme
3aKOHbl M NPUHUMMLL: 3aKoH OMa, 3aKOHbI Moc/ef0BaTe/lbHOro U napannenbHoro
COEAMHEHMSI MPOBOAHMKOB, 3aKOH [bxoyns—J/leHua, 3aKOH 3MeKTPOMarHUTHOM
NHAYKUWW, 3aKOH NPSIMO/IMHEMHOMO PacnpoCTPaHEHUS CBeTa, 3aKOHbl OTPaXKEHUS
CBeTa, 3aKOHbl NPENOM/EeHNs CBeTa, ypaBHeHVe JiHLWTelHa And hoToaddekTa,
3aKOH COXPAHEHUSI 3HEeprum, 3aKOH COXPaHEeHWs UMMY/bCa, 3aKOH COXPaHeHUs
3NIEKTPUYECKOr0 3apsifa, 3aKOH COXpaHeHWs MacCoBOro 4ucna, noctynaTbl bopa,
3aKOH pajMoaKTMBHOIO pacnaga, Npu aTOM pasnnyaTtb COBECHYH (POPMYNIMPOBKY
3aKOHa, €ro MaTemMaTU4Yeckoe BbIpaXeHMe W ycnoBusa (rpaHuLbl, 061acTy)
NPUMEHMMOCTH;

onpefensTb HanpaBneHe BEKTOpa MHAYKUMN MarHUTHOrO Noss NPoBOAHMKA
C TOKOM, cu/ibl AMnepa n cunbl JlopeHua;

CTPOMTb W OMMUCbIBaTb W300paXKEHMEe, CO3[aBaEMOE M/IOCKMM 3epKasioMm,
TOHKOI IMH30MA;

BbIMOMHATb 3KCMEPUMEHTbI MO WUCCNEAO0BaHUIO (DU3NYECKUX SIBNEHUIA U
MPOLECCOB C WCNOMb30BAaHNEM MPSIMbIX W KOCBEHHbIX W3MEPEHWIA: MPU 3TOM
(hopmynmpoBaTb Npobnemy/3agadyy W TUNOTe3y Yy4yebHOro  3KCNEepUMEHTA,
cobupaTb YCTaHOBKY W3 MNPEASIOXKEHHOro 060pyAoBaHMsA, NPOBOAUTL OMbIT U
(hopMynnpoBaThb BbIBO/bI;

OCYLLECTBNSATb MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKMNX BENIMUNH, MPU
3TOM BbIGMpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHWS M MCMOMb30BaTb W3BECTHbIE
METO/b! OLEHKM NOrPeLLIHOCTel N3MepPEeHNIA;

nccnepoBaTb  3aBUCUMOCTU  (PU3UYECKMX  BESIMUYMH  C  UCMOJIb30BaHUEM
NPAMbIX W3MEpPEeHWIA: MNpWU 3TOM KOHCTPYWMpOBaTb YCTaHOBKY, (MKCMpPOBaTb
pe3ynbTaTbl MONYYEHHON 3aBUCMMOCTU (PU3NYECKUX BEIMYMH B BUAE Tabnuu,
rpatMKoB, fienatb BbIBOAbI NO pe3ynbTaTam UCC/ef0BaHus;

cobnoaaTh npasunia 6e3onacHOro Tpyda npyv NPoBeAeHUN UCCNef0BaHWIA B
paMKax Y4ebHOro sKCMepuMeHTa, Y4eOHO-MCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTN C UCMOMb30BaHWEM W3MEPUTESNbHbIX YCTPOWCTB M N1abopaTopHOro
obopynoBaHus;

pewaTtb pacyéTHble 3adayn C ABHO 3alaHHOW (U3NYECKOW MOZAENbIO,
MCNONb3ys PU3NYECKINE 3aKOHbI Y NPUHLMMbBI, HA OCHOBE aHa13a YCoBUS 3afaun



BbIOMpaTh (PU3NYECKYI0 MOJEsb, BbIAENATb PU3NYECKME BEIMUMHBI U QOPMYIIbI,
HeobXoaumble AN €€ pelleHWs, MPOBOAMTL PacyéTbl M OLEHMBATL PeaslbHOCTb
MOTy4YEHHOI 0 3HAYEHNS (PU3NYECKOIN BE/IMYMHDI;

peLlaTb KayeCTBEHHbIE 3aJa4m: BbICTPaMBaTh JIOrMYECKN HEMPOTUBOPEUMBYIO
LIENOYKY PacCy>KAeHu C OMopoi Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hM3nyecKme SBNeHNs;

MCNONb30BaTb  MPU  pelleHMnm  Yy4yebHbIX  3afa4  COBPEMEHHble
NH(OPMaLMOHHbIE TEXHONOTUW 15 MOUCKA, CTPYKTYPUPOBaHUSA, UHTepNpeTaLmm
N NpeacTaBfieHns y4ebHOM 1 HayUYHO-MONYNAPHON MH(opMaUMK, NoyYeHHOW 13
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOyYaeMyto UHPOPMaLMIO;

0OBbACHATL  MPUHLMMNbI  AEACTBAA MalUUH, MPUOBOPOB M  TEXHUYECKMX
YCTPOWCTB, pa3nyaTb YCN0BUSA MX 6e30MacHOro 1crosb3oBaHUA B NOBCEAHEBHOM
XU3HW;

MPUBOANTL MPUMEpPbI BKaAa POCCUINCKNX U 3apyOeXXHbIX YHEHLIX-(PU3NKOB B
pasBUTUE HayKW, B OOBACHEHME MPOLIECCOB OKPY)KAKLero mMupa, B pasButue
TEXHUKM N TEXHOMOTNM;

MCNONb30BaTb TEOPETUYECKME 3HaHMS MO PU3MKe B NMOBCEAHEBHON >KU3HU
Ana obecneyeHns 6e30MacHOCTM Npu 0bpalleHnmn ¢ npruéopammn 1 TeEXHUYECKUMU
YCTPOCTBaMW, A1 COXPaHEHUS 340P0OBbSA M COBMOLEHNS HOPM 3KOM0MMYeCKOro
MOBeLEeHNS B OKPYXXatoLLeli cpeae;

paboTatb B rpynne C BbINO/HEHNEM Pa3/IMYHbLIX COLUMaSbHBIX POSIei,
MNaHMpoBaTb pPaboTy [rpynnbl, pPauMoOHa/IbHO pacnpeaensTb 0653aHHOCTU U
NnaHMpoBaTb AeATeNbHOCTb B HECTAHAAPTHbIX CUTyauusaX, afeKBaTHO OLEeHMBaTb
BK/1a[, KaXX40ro 13 y4aCTHMUKOB rpynmbl B peLleHre paccmaTpuBaemMoin npo6emMbl.



11 KJIACC

KoanyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (mudposbie)
Ne ni/mt Kontpoabnbie | IlpakTuyeckue
NpPorpaMMmal Bcero o0pa3zoBaTejbHbIE
PadoThI PpadoThI
pecypcsbl
Paznen 1. QJIEKTPOJAUHAMMUKA
11 MOCTOSAHHBIN 3NEKTPUYECKNIA TOK. 13 1 Bubnmoteka LLOK
' TOK B pa3MyHbIX cpesax https://m.edso00.ru/7f41c97c
19 MarHutHoe nose. SNeKTpomarH1THas 11 1 3 bubnunorteka LLOK
' NHAYKLWS https://m.eds00.ru/7f41c97¢c
WToro no pasgeny 24
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHWYeCcKre 1 3NeKTPOMarHuUTHbIe Bubnnoteka LLOK
2.1 9 1
KonebaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHuyeckne 1 3N1eKTPOMarHuUTHbIe 5 1 bubnunoteka LLOK
' BOJIHbI https://m.edsoo.ru/7f41c97c
bubnunoteka LLOK
2.3 OonTuka 10 3
https://m.edso0.ru/7f41c97c
WToro no pasgeny 24

Pasnen 3. OCHOBBI CIHEIIUAJIBHON TEOPUU OTHOCHUTEJBHOCTHU

31 OCHOBbI CrieynanbHoN Teopmm ) Bubnmoteka LLOK
OTHOCWUTE/NIbLHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 2
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 SNeMeHTbl KBAHTOBOW OMTUKM 6 bubnuoreka LIOK

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

4.2 4
CTpoeHune aToma https://m.edsoo.ru/7f41c97c
Bubnunoteka LLOK
4.3 A 5
TOMHOE 514p0 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 13

Paznen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

Bubnunoteka LLOK
5.1 ANemMeHTbl aCTPOHOMMUU N acTPOQPU3MKM 4 https://m.edsoo.ru/7fA1c97c
WToro no pasgeny 4
Paznen 6. OBOBIIAIOIIIEE ITOBTOPEHUE
Bnbnuoteka LOK
6.1 0606 1
OOLLAIOLLEE NOBTORERUE https://m.edsoo.ru/7f41c97c
WToro no pasgeny 1
OBLLEE KOMMYECTBO YACOB MO NPOrPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» ®n3unka, 11 knacc/ Apoda — BeHTaHa-rpad JiInHna YMK

. 4. MaxkumesBa, M.A. IlerpoBoii.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1 http://nsportal.ru - coumnanbHas ceTb pabOTHUKOB 06pa30BaHus.

2 http://markx.narod.ru/pic/ - (oM3nkKa B LLKONe.

3 http://festival.1september.ru/articles/ - pecTmBanib Nnegarornyecknx naen

«OTKPbITbINA YPOK».
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