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MOSICHUTEJIBHAS 3AIIMCKA.

PaGouast mporpamma 1o (pu3MKe Ha ypOBEHb CPeiHero obero o6pasoBais COCTABICHA HA OCHOBAHMM IIPUMEPHOH MPOTPaMMbI CPEAHETO obrmiero
O6pazoBanus 1o (usKKe, pazpaboTana B COOTBETCTBUM C TPEOOBAHMSIMH (heePaATLHONO roCy 1apCTBEHHOTO 00pa3oBaTesIbHOr0 CTaHAApTa CPEJIHEro
o6buiero obpasosanus (naee — PI'OC COO) k cTpyKType OCHOBHOMN 0Gpa3zoBaTesbHOM NMPOrpamMMbl, DenepanbHbIM 3aKoHOM «O0 00pazoBaHuy B
Poccuiickoit Peneparumy» o 29 nexabps 2012 r. Ne 273-D3, dDejepanbHOro KOMIOHEHTA IOCY IAPCTBEHHOTO 00pa3oBaTeNbHOr0 CTAHIAPTA CPEIHErO
(nosroro)oGiero o6pasosanusi( [TpuMepHO# MPOrpaMmBbl CpeIHETo (MOJIHOro) 00IIero o6pasoBanus (Gpusuke (IpoPpUIBLHBIH YPOBEHD) H ABTOPCKOM
nporpammbl I".51. Mskuiesa ¢ YMK.

Iporpamma paspaboTaHa ¢ TakKuM pacyeToM, 4To0bl 00yHalommecs: MpUoOPEH I0CTATOHO riy6okue 3HaHusI PU3HKH U B By3€ CMOIJIM MTOCBITUTD
Gonpie BpeMeHU NpoecCHOHATBHOM NOATOTOBKE 110 BHIOPAHHON CHEIHANbHOCTH.

Astop nporpammsl: .S Msikuies.
[penonapanue Benercs o yuebuuxy: I'.5.Mskuiues, b.B.Byxosues, H.H.Corcknit. ®usuka —10, M.: IIpocsemenue, 2020 r.
[IporpamMma paccuuTana Ha 2 Jaca B HE/ICIIO.

IlnanupyeMblie pPe3yJabTaThl OCBOCHHS Yu4eOHOoro npeamera, Kypea

[MpumepHas nporpamMma npejaycMaTpusact GopMUpoBaHHe Y LIKONbHUKOB OO1IEYYeOHBIX YMEHHH MHABLIKOB, yHHBEPCATbHBIX CnocoBOB NESTeILHOCTH W KJIOUEBbIX
koMneTenLmit. [[propruTeTaMu NS LWKOMLHOrO Kypea GU3HKH Ha 3Tane CPEIHEro OOIIero o6pasoBaHms ABISIOTCS:

JIn4gHoCTHbIE PE3YJbTATDI:

e MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKH, 3HAYHMOCTH HayKH, FOTOBHOCTb K HAY 4HO-TCXHHYECKOMY TBOPHECTBY,
o BajcHHUE JOCTOBEPHOM MH(OpMAaLKell O MEPEOBBIX HOCTHKEHUSX M OTKPHITHSAX MHPOBOH H OTEYECTBCHHOH HAYKHU, 3aMHTEPECOBAHHOCTb B HaY HHbIX
3HaHUAX 00 YCTPOHCTBE MUpa U OOLIECTBA;
FOTOBHOCTh OOYdArOmMXCA K TPYHOBOH MPO(ECCHOHANLHON NESTELHOCTH KaK K BO3MOXHOCTH Y4HacTHsl B PCLICHHH JIHYHBIX, 00111eCTBEHHEBIX,
rOCYIapCTBEHHBIX, OOLIEHALIHOHATBHBIX HPOOIIEM;
e oco3HaHHbIH BbIGOP Oy ryLieit mpodeccuu Kak myTh # crnocod peanu3alnu COOCTBEHHBIX KHU3HEHHBIX TLIAHOB;
MeTanpemMeTHbie pe3yabTaThl:
e CTaBUTDL ¥ POPMYJIHPOBATH COOCTBEHHBIC 3a/1auK B 0OPA30BATEIILHOM JCATCIILHOCTH M KH3HEHHBIX CHTYalUsIX;
o Opranu3oBbBaTh G PEKTUBHBIN MOKUCK PecypCoB, HEOOXOAMMBIX JUTsl IOCTHKEHH [OCTABICHHON LEH;
e  COMOCTABIATH MOJYUYEHHBIH Pe3yJIbTAT JEATEILHOCTH C MIOCTABICHHON 3apaHee LeJIbIO.



IMo3uaBaTeJbHbIE Pe3yabTAThI:

e JCKATH M HAXOIMTH 0006IIEHHBIC CrIOCOOBI pelieH s 3a1at, B TOM H1CIC, OCYIIECTBIISTE PA3BEPHY ThIH MHOPMAIMOHHBIH MOMCK U CTABUTH HA €ro
ocHOBE HOBBIE (yueOHbIe U No3HaBaTeIbLHbIC) 31441,

e  KPHTUYECKH OICHUBATL M HHTEPIPETHPOBATH UH(OPMAIIMIO ¢ PA3HBIX MO3UIHIA, Paco3HABATH H )HUKCHPOBATH IPOTHBOPEUHUs B HHPOPMAIHOHHBIX
HCTOYHHKAX;

e BLICTPAUBATH HHIUBHAYAIHHYIO 0Gpa3oBaTENbHyIO TPAEKTOPHIO, YUHTBIBAs OrpaHitCHHA CO CTOpPOHBI APYTHX YYacTHHKOB M pECYpCHBIC
OTpaHUYEHHUS;

e MEHSTH M yAep)KUBATh Pa3HbIC MO3UIHH B O3HABATEJLHOH NEeATENLHOCTH.

KoMMyHUKATHBHBIE PE3YIbTATHI &

® pasBEPHYTO, JIOFMYHO ¥ TOYHO H3J1araTh CBOI TOUKY 3penus ¢ MUCITOJIL30BAHMEM aICKBATHBIX (YCTHI)IX 151 HI/ICBMCHHBIX) SI3BIKOBBIX CPEJICTB;

o gopmupopanue [eHHOCTHBIX OTHOIICHUH APYT K JPYTy, YUUTENIO, aBTOpaM OTKpBITHI ¥ H300PETEHNMH, pe3ybTaTaM o0yueHusl.

IIpeavMeTHbIe Pe3yIbTaThl 00y aeHs dusuke 1Mo pasaeam.
Mexannka.l0 knace

BoinycKHHK HAy4YHTCS:

o pacro3HaBaTh MEXAHUYECKUC SBJICHHS 1 OO BACHSTH HA OCHOBE HMEIONIMXCS 3HAHHI OCHOBHbIC CBOMCTBA WIIH YCIOBHSA MPOTCKAHHMS
3TUX SBJEHUH: paBHOMEPHOE M HEPABHOMEPHOC ABHKCHHC, paBHOMEPHOE M PaBHOYCKOPEHHOE NpAMOJIMHEHHOE JIBUKEHHE, OTHOCHTENLHOCTE
MEXAHHYECKOro JBIKeH s, CBODOJHOE NajeHne Tell, PABHOMEPHOE JIBHKCHHC [0 OKPY)KHOCTH, MHEPLHs, B3aUMOJCHCTBUE TCJI, peakTHBHOC
JBMOKEHUE, TUIABAHKE TeJl, PABHOBECHE TBEPABIX TEJI, HMEIOLIMX 3aKpEIUICHHYIO OCh BpAIlCHHS, koJiebaTepHOe JBHIKEHHUE, PE30OHAHC, BOJIHOBOE
nBIKeHne (3ByK);

e ONKMCHIBATH HM3YHUCHHBIE CBOHCTBA TEJl M MEXaHMYCCKHC ABJICHWL, MCTIONB3Ys (DU3MUECKHE BENMYHMHDLI: MyTh, NCPEMCEHICHHC,
CKOPOCTb, YCKOpPEHHE, IEPHOJL obparenns, Macca TeJia, IIOTHOCTh BEIIECTBA, CHiIa (cusa TSDKECTH, CHJIA YIPYTOCTH, CHIIa TpeHus), JaBJieHHE,
MMITYJIBC TEJa, KHHETHYECKas dHEeprusd, MoTeHIMATbHA JHEprus, MExaHuyeckas paboTa, MexaHuyecKas MOUIHOCTD, KITJI npu COBEPLICHHH
paboThl C MCMOJB30BAHMEM [POCTOrO MeXaHM3Ma, CHJla TPEeHUsl, aMILIUTYyAa, ME€pHoJl U 1acToTa koneGauuii, JUIMHA BOJHBI M CKOPOCTb €€
pacTpoCTpaHeHHs; IPH ONMCAHUH TPABUITHHO TPaKTOBAThH (PH3UHECKHH CMBICI UCTIOJB3YEMBIX BEJTMHHI, X 0003HAYEHUS ¥ SIUMHUILBI H3MEPEHHS,
HAXOAUTH (JOPMYJIDI, CBA3BIBAIOIIME JAHHYIO (pu3MUecKyIO BETMUMHHY C APYTUMH BEIMYHHAMU, BLITUCIIATE 3HavyeHne PU3NIECKOH BEJTMYHUHBI,

o AHAIM3UPOBATH CBOMCTBA TEJI, MCXaHM1CCKHE ABJICHHS 1 [POLECChl, UCIIONb3Ysl (U3UUCCKHE 3AKOHBI: 3aKOH COXPAHCHH DHEPruH,
3aKOH BCEMHPHOTO TSATOTEHHsl, NPMHLMIL CYNEPrO3UIHT Ciil (HaXOXJICHHE PABHO/ICHCTBYIOLICH cunni), I, 11 u III 3akousr HepioToHa, 3aKoH
COXpaHEHMUs! MMITYJTbCa, 3aKOH I'yKa, MpH STOM pasiuyath coBecHyio (OpMyJIMPOBKY 3aKOHA M ro MATEMATHIECKOE BBIPAKCHHAC,

° pa3nuyaTh OCHOBHbBIC PU3HAKN M3YHCHHBIX u3MuecKux MoJieNneli: MaTeprualibHas To1Ka, HHEpIHAILHA CHUCTEMa OTCYETa;



e pelarh 3ajavd, HCHOJNB3Ysl (DM3MUYECKHE 3aKOHBI (3AKOH COXPAHCHHS JHEPIHH, 3aKOH BCEMHPHOrO TSATOTEHHMS, TIPUHITHAITL
cynepnosunuu cui, I, II u III 3akonsr Herotona, 3akon coxpaneHust UMITyJbea, 3akoH I'yka, 3akon [Tackans, 3akon Apxumena) W (GpopmyJisl,
CBsI3BIBAIONIAE (hu3MuecKue BeNMUMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIIECTBA, CHIIA, JABJICHHE, UMIIYJIBC TeJa,
KHHETHYCCKast SHCPIUsl, MOTCHIHATILHAS SHEPTHs, MEeXaHu4Yeckas paborta, Mexanuveckas moiHocts, KITJ] mpoctoro Mexanusma, cujia TpeHus
CKOJILXCCHHSI, KOI(PHUIMEHT TPEHHS, aMILINTY /1, IEPUO/L M HACTOTa KojieOaHu, UIMHA BOJIHBI H CKOPOCTh €€ PaCHpOCTPAHEHHs): HA OCHOBE
aHaJM3a yCIOBUA 3a/1a4H 3alMCBIBATE KPATKOE YCIIOBUE, BBIICISATH (PU3UUECKUE BEUUMHBI, 3aKOHDI H (JOPMYJIbI, HEOOXOAUMBIE IS €€ PEIICHHS,
MPOBOAUTE PACUETEHI U OLEHUBATH PEAIbHOCTD I10JIyYCHHOTO 3HAYCHHS (PU3HUECKON BEIIMYHHEL

BpInycKHUK NOJIy4YHT BO3MOKHOCTH HAYYHTHCSI:

o UCNONL306AIMb SHANUSL O MEXAHUYECKUX AGNEHUAX 6 NOGCeONeGHOU dicusnu Ons obecneyenus bezonacnocmu npu obpaujenuu c
nPUBOPaMU U MEXHUYECKUMU YCMPOTICIMEaMU, Ol COXPAHEHUS. 300POGbSL. U COBIIOOCHUS HOPM IKONOSULECKO20 NOGEOCHUS. 6 OKpyolcaiower cpede;
NpuUeoOUML NPUMEPLL NPAKIMUYECKO20 UCNONL30GAHUS (DUSUYECKUX SHAHULI O MEXAHUYECKUX SGACHUAX U (DUBUYCCKUX 3aKONAX npumepbl
UCNONL306ANUSL BO300HOGNSLCMBIX UCTIOUHUKOG IHEP2UU; IKONOSUMECKUX NOCACOCIBUT] UCCAEDOBANUS KOCMUYECKO20 npoOCMpancme;

o PaSIUame epaniuybl NPUMEHUMOCIU (YUSUNECKUX 3AKOHOG, NOHUMAMDb 6Ce0bUUil Xapakmep Pyndamenmansiolx 3aKoHo8 (3aKon
COXpaneHust MEXAHUYCCKOU IneP2UU, 3AKOH COXPANCHUA UMRYAbed, 3aKoH GCCEMUPHO2O Hmeomemm) U 02panudenHocmb UCHOIb30CAH UL YHACHIHbIX
3axonoe (3axon I'yka, Apxumeoda u op.),;

° Haxooums a0ekGamuylo npednodiCentoll 3a0a4e Hu3ULecKyio MoOeun, paspeutams npobaeMy Kaxk Had 0CHOGE UMeIouuxcs 3HanuLl no
MEXANUKE C UCNONBIOGANTUCM MAMEMAMUYCCKO20 annapamd, maxk u npu ROMoufu Mento006 OYEeHKU.

Mouaexynsapuas ¢pusuka. Tennossie siBienus. 10 knace.

BoinyckHuK HayguTesn:

® pacro3HaBarh TEIUIOBLIC ABNCHUS U OOBACHATH Ha 6a3e HMEIOLLMXCsI 3HAHMH OCHOBHbIE CBOHCTBA HIIH YCJIOBHS [IPOTEKAHHS STHX SBICHHIt: Tn(Qy3us,
H3MEHEeHHe 00beMa TeJl P HarpeBaHuH (OXMAK/ICHIH), OONIbLIAs CKMMAEMOCTD Fa30B, MaJlas CKUMAEMOCTh KUAKOCTEH U TBEPIIBIX TEJT; TEIIOBOE PABHOBECHE,
HCIIapCHKE, KOHACHCALUS, IJIABICHHE, KPUCTAUTH3ALNSA, KUIICHHE, BIXHOCTD BO3/lyXa, pa3jnyHble coco0bl Tenonepeads (TemnionpoBoaHOCTb, KOHBEKIUS,
M3JlyYCHHUC), arperaTHbic COCTOSIHUA BCIIECTBA, NMOIJIOUICHAE YHEPIMA NPY MCHAPEHUM JKHIKOCTH W BBIACIEHHE €€ [PH KOHJEHCALMH Napa, 3aBUCHMOCTH
TeMIIepaTypbl KUMIEHUS OT JaBJICHHS;

® OIHMCHIBATH M3YUEHHbIE CBOHCTBA TENl M TEMJIOBBIC SIBICHHS, MCIONb3Ys (M3UUECKHE BEIMYHHDBI KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEpIHS,
TEMIIEPATypa, y/e/IbHas TEIJIOEMKOCTD BEUIECTBA, YACIbHAs TCIIIOTA [UIABICHUS, Y/CbHAs TEIJIOTa NapooOpa3oBaHus, yieabHas TEIJIOTa CrOPaHUs TOILTHBA,
KO3((PHULMEHT [I0JIE3HOTO ACHCTBHS TEIIOBOTO ABUTATENIS; IIPH ONIMCAHHHU [PABHIILHO TPAKTOBATH PM3MUECKHI CMBICI HCIIOIB3YEMbIX BETMUMH, HX 0603HAUCHHS
M C/UIHHLbI U3MEPCHHUS, HAXOANTL (YOPMYJIbI, CBA3BIBAIOLIME JAHHYIO (M3UYECKYIO BETMYHHY C APYTHMHU BEIHYMHAMH, BBIYHCIATH 3HAYCHHE (PH3UUYECKOMN
BEJINYUHBL;

® AHAM3MPOBATL CBOMCTBA TeJ, TEMJIOBLIC SBJICHHS M IPOLECCI, MCIOIb3Ysl OCHOBHbIE TOJNONKEHHS ATOMHO-MOJIEKYJISPHOTO YUEHHS O CTPOCHUH
BCHICCTBA M 3aKOH COXPAHCHHWS DHEPIHHU,

® pasin4yaTh OCHOBHbIC MPU3HAKH H3YUCHHBIX (PH3HIECKHX MOJIEIICH CTPOCHHUS ra30B, HUIAKOCTEH U TBEPIBIX TEJL;

® [IPUBOJHMTE NPUMEPLI MPAKTHYECKOIO HCIOIB30BaHHS (PU3HYCCKUX 3HAHHUHA O TEIJIOBBIX SBJICHHSIX,

® peliath 3aa4n, UCIONIb3ys 3aKOH COXPAHCHHMs YHEPrHH B TEIUTOBBIX MMpoLEccax U (POPMyYJIbl, CBA3BIBAIOLIME (H3UUCCKHE BEIUUMHBI (KOIHYCCTBO



TEIIOTHI, TEMIIEpaTypa, yeIbHast TeTUIOCMKOCTD BENICCTBA, ye/bHas TEIIoTa IUIABJICHHs, Y Ae/bHas TEIIOTa napoobpa3oBaHusl, yebHas TEIIOTa Cropanus
rornuBa, ko> ULMEHT HOJIE3HOr0 ACHCTBHSL TEIIOBOTO JBUTATENS): HA OCHOBE AHAIM3a YCIIOBHS 33/1a1H 3alIMChIBATE KpATKOE YCIOBUE, BHIICHATH (PU3UICCKHUE
BeJIHYIHbL, 34KOHBI i (POPMYJIBI, HEOOXOMUMbIE Al €€ PELICHH, [IPOBO/IUTH PACUETh! M OLEHHBATH PEANBHOCTD [OJIy4EHHOTO 3HAYCHHUs (PU3UYCCKOH BETHTHHBL

By CKHUK MOJYYHT BO3MOMKHOCTE HAYHTLCSI:

e LCNONIL308AMb 3HAHUSL O MENLOGLIX AGIEHUILX 6 nogcednesnoll acusiu Ons obecneyenus besonacnocmu npu obpawyenuu ¢ npubOpaMu U MexXHUIeCKUMU
yempoticmeamu, Oais COXpanetus 300p0GbS U COOMOOCHUS HOPM IKONOZUECKOSO nosedenus. 6 okpysicaiowjeil cpede; npueoOUNL NPUMEpbL IKONOUYECKUX
nocnedcmaeuti pabonol deueameneti GHympenne20 czopanus, mMeniosolx U 2UOPOINCKMPOCMAHYULL

o paznuyamb 2pPAHULbl NPUMEHUMOCIIU (husuueckux 3aKoHOG, NOHUMAIMb sceobuyuii xapakmep @yHOameHmanoHolx (usuueckux 3aKoHO6 (3aKon
coxpanenus snepauu 6 menjoGolx npoyeccax) u 02PanUIenHoCb UCNONb30GANUA YACMHBLX 3AKOHOB;

o HaxXOOUNb GOCKEAMIYIO NPEOLODICEHNOT 3a0aUe usuueckyio Mooein, paspeuants npobreMy KaK Ha OCHOBE UMCIOUUXCA 3HaNULl 0 MENNOGbLIX AGNEHUAX
¢ UCNONb30GANUCM MAMEMAMUYECK020 Annapama, max u npu noMouu Memoo0G8 OYeHKU.

Ocnogbl dsiekTpoannamuku. 10-11 kiace
BuInyCKHHK HAYUHTCS:

e pACIO3HABATH AIEKTPOMATHHTHBIC ABJICHUS 1 OB BACHSTH HA OCHOBE HMEIOIIUXCS 3HAHHi OCHOBHBIE CBOHCTBA HIM Y CJIOBHA IPOTEKAHMS THX SIBJICHHI:
JleKTpU3anys TeNl, B3aMMOJCHCTBHE 3apA/os, JNEKTPHUECKHH TOK M €ro JCHCTBHA (TertoBoe, XUMHYECKOE, MArHUTHOE), B3aUMOJCHCTBHE MAarHWTOB,
3JEKTPOMArHUTHAS. HHIY KIS, IEHCTBHE MarHHTHOTO 1OJIS Ha POBOJIHKK C TOKOM M Ha JABHIKYILYFOCS 3apsKCHHYIO qacTHUILy, JIEHCTBHE DJIEKTPUYCCKOTO MO
Ha 3apsHKEHHYIO YACTHILY, 9JIEKTPOMArHUTHEIC BOJHEL, MpSIMOJIMHEHHOE PACTPOCTPAHEHHUE CBETA, OTPAKEHHE H NpesIOMIICHHE CBETA, JIICTICPCHs CBETA.

e COCTAB/ISTH CXEMBI DMEKTPUUECKHX lenell ¢ nocaeoBaTe/IbHbIM 1 napauiebHbIM COCJIMHEHMEM JJIEMCHTOB, pasjindasdt ycJioBHbIe 0003HAYCHHUS
JIEMEHTOB EKTPUUECKUX Iiereil (HCTOUHMK TOKa, K0, PESHCTOD, peocTar, JIaMInoyka, aMmnepmMeTp, BOJIBTMETP).

e WCHOJIB30BATH ONTHYECKHUE CXEMBbI IS TOCTPOCHHMS H300paKeHHH B INIOCKOM 3€pKaJIC H coOupalouiei JIMH3E.

e ONMCHIBATH W3YUCHHBIE CBOMCTBA TEN M JJIEKTPOMATHUTHBIC SBJCHUS, UCTONB3Ys (QU3MYEeCKHE BEIMINHBL SNEKTPUUYECKUH 3apsijl, CHJia TOKa,
SIEKTPHYECKOE HANPSHKEHHE, IIEKTPHICCKOC COMPOTHBJIEHUE, Y/IENBHOE COPOTHBICHHE BEIICCTEA, paboTa JEKTPUUECKOro MOJist, MOLIHOCTE TOKa, ¢oxycHoe
pACCTOSHME M ONTHYECKas CHJIA JIKH3DI, CKOPOCTD 3]EKTPOMArHMTHBIX BOJIH, JUMHA BOJIHbI M HacTOTa CBETA, Tpy ONUCAHUHM BEPHO TPAKTOBATDH (pu3HUCCKHUi
CMBICH HCTIOJB3YEMBIX BEJIHUHMH, X 0003HaUCHHA U CAMHHMLE] H3MEpEHHUS; HAXOAUTH (POPMYJIbI, CBA3BIBAIOIIME AaHHYIO (u3ryecKylo BEMYHHY C JPyTUMH
BEJIMUUHAMU.

e aHAIM3UPOBATH CBOMCTBA TEJ, IEKTPOMATHHTHDIC ABJICHHA M TIPOLIECCHI, HCITONB3Y st PU3NUECKHE 3aKOHBL: 3AKOH COXPAHEHHUsI JNEKTPUUECKOro 3apsiaa,
sakoH Oma Ui ydacTKa IICIH, 3aKO0H Jhxoyns-JleHua, 3aK0H NPSIMOJTMHEHHOTO PACTIPOCTPAHEHHS CBETA, 3aKOH OTPAKCHHUS CBETA, 3aKOH [PEJIOMIIEHHSI CBETA,
TIPU HTOM pasyiuyaTh CJIOBECHYIO (opMyJIMPOBKY 3aKOH M €r0 MATEMaTHHCCKOC BBIpaX(CHHE.

e TPUBOAUTH MPUMEPBI MPAKTHYECKOIO HCTIOJNB30BAHHS (PU3MUECKUX 3HAHMH O JIICKTPOMArHUTHBIX ABJICHHAX

e peliaTh 3ajayuH, HCIOJb3ys (pusmMuecKye 3aKOHbI (3aKOH Oma juist yuacTka uen, 3akon Jhoyns-Jlenia, 3akon NPAMOJIHHEHHOrO pacnpoCTpaHCHHUS
CBETa, 3aKOH OTPAXKCHMSI CBETA, 3AKOH MpPEIOMIICHHA cBeta) ¥ (pOPMYJIBI, CBS3BIBAIONIMC (PUIMHECKHE BEIIMIHHLI (cuna ToKa, JNIEKTPUYECKOE HANPSKCHHUE,
3EKTPUUECKOE COIPOTHBIICHHE, Y/IELHOC COTPOTH BJICHHE BEIECTBa, paboTa JIEKTPUUECKOro NoJis, MOIHOCTH TOKa, (okycHOE PACCTOsIHUE U ONITHIECKast CHIlA
NMH3bL, CKOPOCTh  JCKTPOMArHHTHBIX — BOJH,  JUIMHA BONHLI M uacTota cBera, (OpMYyJbI  pacucTa  JJICKTPHHECKOro COMPOTHUBJICHHS
[PUITOCIEIOBATENIEHOMHUIIAPAIIIETLHOM COC/IHHCHHH [POBOJIHMKOB): Ha OCHOBE aHaJIM3a yCJIOBUS 3aiatin 3aIMCHIBATH KPATKOE YCIIOBHE, BRIEITE (U3MIECKHE
BeJTMUMHDL, 3aKOHbI M (OPMyYJibl, HEOOXOMMBIE ISl €€ PELICHHA, [POBOJUTH PACUETBI U OLCHHBATH PEAILHOCTD [OJLyHCHHOTO 3gaueHus (PU3NUECKON BEIHIUHBL.

BpinyCKHHK HOJYYHT BO3MOKHOCTH HAYYHTHLCH:



®  LUCNONL306AMb 3HAHUSL 00 DNCKMPOMAZHUMHBIX AGNCHULX 6 ROBCCONEGHOU Jcu3nu Ons obecneyenus bezonacnocmu npu obpawenuu ¢ npubopamu u
MEeXHUYECKUMU YCMPOUCMEamu, ONsl COXpanenus 300pPo6bs U CODNIOOCHUL HOPM IKONOSUHECKO20 NOGEOCHUs 6 OKPYJICalowell cpede, npusooums npuMepbl
GAUSHUSL DACKMPOMASHUMHBLX UZLYYCHUL HA JICUGHLE OP2AHUIMBL,

o paziuuamb 2panuybl NPUMEHUMOCIU (DUIUYECKUX 3AKON06, NOHUMAMb 6ceobwuli xapakmep @YHOaMeHmanbHblX 3aKOHOG (3AKOH COXPAHeNUs.
DACKMPUHECKO20 3aPsOa) U 02PAHUNCHIOCING UCHONL306AN U YACMHBIX 3aK0H06 (3akon Oma Ona ywacmka yenu, saxou [owcoynsa-Jlenya u op.);

®  UCNONL30BAMb NPUEMbL NOCMPOCHUS PUIUYCCKUX MOOCNel, NOUCKA U (POPMYNUPOGKU OOKA3AMENbCME GblOGUIHYMbIX 2UNOME3 U MeoPemudeckux
BbIBOA0G A OCHOGE IMNUPULECKU YCINANOGIEHIBIX (PAKINOG,

® naxooume aOeKeamuylo npPeonodICeHnol 3a0aye OUIUYECKYI0 MOOeNb, paspeuitams npobiemy Kak Ha OCHOGe UMeIOUUXcs 3HaHull 06
SNEKMPOMAZHUMHBIX SGIEHUAX C UCHONLIOGANIUCM MAMEMAMULECKO20 annapama, max u npu NOMOouu Memooog OYeHKU.

KsanToBbie siBnenus. 11 kaace

BbInycKHHK HAy4YHTCH:

® paco3HaBaTh KBAHTOBLIC SIBJICHHUS U OOBACHSTH Ha OCHOBE MMCIOUIMXCS 3HAHMH OCHOBHBIC CBOMCTBA MJIM YCJIOBHS IPOTEKAHHs! ITHX SIBJICHUIL:
€CTECTBEHHAs! ¥ HCKYCCTBEHHAS PaJIMOAKTUBHOCTE, O, 3~ M Y-M3JIyUCHHUs], BOSHUKHOBEHME JIMHEHYATOr0 CIIEKTPa U3ITyYCHUs aTOMA;

e OIMCKHIBATH U3YUCHHBIC KBAHTOBBIC SIBICHMS, UCTIONL3Y s (pU3HUECcKHe BEJIMYMHEL: MAaCCOBOE YHMCIIO, 3apsJ0BOE YHUCIIO, IIEPUO/1 [TOJIypaciaia, SHeprus
(OTOHOB; NPH OIMCAHUH NMPABUILHO TPAKTOBATL (PU3MUECKHH CMBIC] HCMONB3YEMBIX BETHYMH, X O003HAUCHHS M CIMHUILI H3MEPEHHS; HAXOAUTh (OPMYJIE,
CBSI3bIBAIOLIHME AAHHYIO (PU3NYCCKYIO BEIMYUHY C APYTUMU BEIMYHHAMH, BHIYMCIIATE 3HAYCHHE (PU3NYECKON BETMYMHBL,

e aHAJM3KPOBATH KBAHTOBBIE SBJICHUS, HCIIONB3Y s (PU3MYECKUE 3aKOHDBI M MOCTYIAThI: 3aKOH COXPAHEHHSI SHEPIUH, 3aKOH COXPAHEHHS TEKTPHUECKOro
3apsijia, 3aKOH COXPAHEHMUS MACCOBOIO YMCJIA, 3aKOHOMEPHOCTH M3JIyYCHHs W MOIJIOLICHMS CBETA aTOMOM, IIPU 3TOM pa3jifuaTh CIIOBECHYIO (OPMYIHPOBKY
3aKOHa M ero MaTeMaTHYeCKOe BbIPaKEHHUE;

e pasNuyaTh OCHOBHbIC MPU3HAKH IJIAHETAPHOM MOJIENIH aTOMa, HYKJIOHHOH MOJIE/IM aTOMHOTO SI/Ipa;

® [IPUBOAMTHL I[PUMEpPbLI MPOSBICHUA B IMPHPOAC M IPAKTHYCCKOrO HCHOIb30BaHUs PaJMOAaKTHUBHOCTH, SICPHBIX M TEPMOSACPHBIX peakIui,
CIEKTPAJILHOIO aHaJIn3a.

BbInyCKHHK NOJYYHT BO3MOKHOCTE HAYYUTBLCS:

e  UCNONALIOGUIMb NOAYHCHHLLE IHANLA G nOBCEONCBIOU AHCUZHU npu oﬁpau;euuu c n;)z.fﬁopcm-fu U MEXHUYCCKUMU _VCI??‘!}'()E?C.’??GQ.-}-IH (C“(GHTWH{ UOHUIUPYIOU[UX
yacmuy, 0o3umemp), 01 Coxpanenust 300po6bs U cobNI0OeNUN HOPM IKOAOUHCCKO20 ROGEOCHIE 6 OKpYJIcaloujell cpeoe,

®  COOMHOCUMb IHEPRUIO CEA3U AMOMUBIX A0ep € 0ePEeKNMOM MACCHL,

L4 f’-’pl.f(i’O()H.‘??b npuMepPsbl GAUAHUA p(f()HOGI\"HHF(HH—)LY EFRJIyLJ’GHHﬁ HA JICUCHLLE OP2AHUZMbL, ROHUMAMb NPUHLYUN oeticmaeust ()0311;&'.‘.6!?1}?0 U pasiuvdans Yeioeus
€20 UCNONL306ANUSL,

® HNOHUMAIML 2ROJO0cUYECKUE H}Joﬁﬁe.l’!bi, GO3NURAIowUe nPpu UCRONL306AN UL AIMOMHBIX 3.’£€K‘!??[)OC!TZ(1Hl;‘lr‘ﬁ‘ U 1ymu peutenis 2nux f‘?}?()ﬁfi&M, HepcneKmiicobl
UCHTONBIOGANUS YNPACIACMO20 .*nep,amﬂ()epuoao cunmesda.



Copeprxanue Kypea(2 uaca B Hejeso; Beero 70 4acos).

Beeaenue (1 4)
dusznka — (ynaaMmeHTanbHas Hayka 0 Npupoae. Hayumnbie MeTO/bI NMO3HAHMSA OKPYKAIOLIEro Mupa.Posib SKCriepUMEHTA W TEOPUH B NPOLIECCE MO3HAHM
npupos.MoeIMpoBaHKe ABICHUHA 1 06BbeKTOBNPUPOILl. HayuHbie runoTessl. Posb mamemamuru 6 (uzure. PU3UUCCKUE 3aKOHBI U TCOPUH, MPAHMLBI HX
NPUMEHUMOCTH. [Ipunyun coomeemcmeus. duzuyeckas KapTHHa MUpa.
Mexanuka (254)
MexaHUIeckoe ABHKEHHE 1 €ro OTHOCHTEbHOCTE, Crocobbl OMMcaH s MEXaHHIECKOTO ABWKCHHA. MarepuajibHas TO4Ka Kak npumep Gpusnieckoi MOIEH.
[TepemeleHue, CKOPOCTh, ycKOpeHHue. Y paBHEHHs NPSIMOJIMHEHHOTO paBHOMEPHOTO H PaBHOYCKOPEHHOTO JBHKEHUS. J{BIIKECHHE MOOKPYIKHOCTH C NOCTOSAHHOW MO
MOJLYJIIO CKOPOCTBIO. LIeHTPOCTPEMUTENLHOS yckoperue. [IpuHLu cyneprosuium cuil. 3aKoHbl AMHaMKKK HploTOHA W rpaHKLBl X npuMenumocTr.MHepunanbHble
cuctembl otcueta. [TpuHumMn oTHocHTENbHOCTH ['anunes. Cuilbl TSHKECTH, YIPYFOCTH, TPEeHHs. 3aKOH BCEMUPHOrO TArOTEHHS. Bec u nesecomocTs. [epaas
KOCMHUecKas cKopocTb. MCKyCCTBEHHBIE CITy THHKH 3emitu. 3aKOHbI COXPAHEHHMs HMITYJIbca ¥ MEXaHHUECKOH SHEPrUH. PeaxtuBHOe ABwikeHue. Mcnonp3zoBanue
3aKOHOB MEXaHUKH JUlsi OOBSICHEHHMS ABHIKEHHS HEOECHBIX TEIl. Pa6orta. MowHocTs. DHeprus. Teopembl 0 NOTEHLMANLHON M KMHETUYECKOM sHeprun. Mexanudeckas
KapTHHa MUpA.
JMemoncmpayuu:
3aBUCUMOCTD TPACKTOPUU JBIKECHUS TEIA OT BbLIGOpPA CUCTEMBI OTCUETA.
IManenue Ten B BO3JyXE M B BaKyyMe.
SIBneHne HHEPLMH.
WuepTHOCTH TE.
CpaBHeH1e Mace B3aWMOCHCTBYIOLIMX TeJ.
Bropoi 3akon HetoToHa.
W3amepenue cui.
CnoxeHue CHlL.
JlabopamopHuie padbom
M3zyuenue ABWKEHHS TEJ 110 OKPYIKHOCTH MOA JIEHCTBUEM CHJT TSIKECTH U YNPYTOCTH.
UzyueHue 3aKkOHa COXPaHEHHU MEXaHHYECKON JHEPTUHU.
Mouiexyasipuasi pusuxa. TennoBbie sipjaeHus. (24u)
ATOMUCTHUYECKAS PUIIOTE3a CTPOEHUS BELECTBA U €€ IKCNEPUMEHTANIbHBIC 10Ka3aTeLCTBA. Mozenbuaeanshoro raza. AGconioTHas Temnepartypa. Temnepatypa kak
Mepa cpeaHell KHHETHUECKON SHEPIrUMTENIIOBOIO ABWKEHHA HACTHLL Cai3b MEXKILY JaBJIEHHEM HCAILHOTO ra3a U CpeiHeH KMHETHYECKOHIHEPruei TENnIoBoro
JBWIKEHHS €r0 MOJIEKY1. Y paBHEHHNE COCTOAHMS UAEAILHOTO rasa. M3onpouecchl. [patuLibl TPUMEHUMOCTH MOACINMHACANTILHOTO raza.Moaeb YpaBHeHHUE COCTOSAHMS
naeanbHoro rasa. Msonpoueccsl. ['paHuLibl NPUMEHUMOCTH MOACTUHACANLHOTO raza.Mojenb cTpoeHust JKUAKOCTEH. HackllueHHbIe 1 HEHACHILICHHbIC Mapbl.
BnajkHocTb Bo3ayxa.Mojienb CTpOCHHs TBEPALIX T MexaHrueckue cBoicTsa TBEPbIX Tell. JleexTbl KPUCTANNHYECKONPEILIETKH. M3meHeHus arperaTHbixX
COCTOSHMI BelecTBa. BHYTpeHHsIS JHeprus U cnocolObl ee N3MEHEHHA. [TepBbiii 32KOH TEPMOAMHAMUKM. PacyeT KONMHECTBATENIOThI NPH U3MCHCHUH arperaTHoro
coCTOSHMS BelecTBa. AanabaTHbiit npouecc. BTopoil 3aKOHTEPMOIMHAMKKHI 1 €TI0 CTATHCTHHECKOE uctonkosanue. [Tpunumn aeiictens Tennossix Maun. KIJT
TennoBoi Matuutbl. [Tpodaembl JHEPreTHKK U OXpaHa OKpysKatoLLeH cpebl.
JMemoncmpauiu:
Mexanuueckas Mojiesib OpoyHOBCKOIO ABHIKEHHS.
Mogens onbita LLTepHa.
MameneHne AaBieHms rasa ¢ M3MEHEHHEM TeMNepaTyphbl pH NOCTOAHHOM obbeme.



M3menenue o6neMa raza ¢ MK3MEHEHUEM TeMIEPaTypbl NP MOCTOSHHOM JaBJICHHM.
U3amenenue oObema raza ¢ M3MEHEHHEM JaBJICHUS TIPU NOCTOSHHOM Temreparype.
Kunenue Bojibl MPU NOHMIKEHHOM JIABJICHHH.

[TeuxpomeTp 1 rurpoMeTp.

SIBneHKe NOBEPXHOCTHOrO HATSKEHHUS! IKHAKOCTH.

Kpucrannuyeckue v amopdHbIe Teha.

O6beMHbIE MOJEIN CTPOCHUS KPUCTAJIIOB.

Monaenu aedeKToB KPHCTAJUTHUECKMX PELIETOK.

M3meHeHHe TeMnepaTypbl BO3/lyXa MpH ajMabaTHOM CHKATHH 1 pacLUMpeHHH.
Mojenu TeroBbIX ABUraTeseH.

Jlabopamopuuie pabomol

OnpiTHas nposepka 3akona ['eii-Jlioccaka.

DaexTpoauHamuka (19 ).

DNeMEeHTapHbIH 2NeKTPUUECKUit 3apsil. 3aKOH COXpaHEHHs dNEKTpUYEecKoro 3apsaaa. 3akoH Kynona. HanpskeHHOCTE 5IEKTPHUECKOro noJis. [TpuHUMI cyneprno3uLuu
snektpuueckux noneit. [orenuuansnekrpuyeckoro noss. [loTeHumMansHoCTh neKTpocTaTHYECKOro Nos. Pastocts noreHumanos.Hanpsokenne. CBsi3b HAMPSKEHHS
M HANPSHKCHHOCTH 2JIeKTprueckoro noss.ITpoBoAHUKH B dIEKTpUUECKOM noie. DiekTputeckas emkocTh. Konaencarop. Jnanexrpuky

NEKTPUUYECKOM TTofe. DHEPrus 3NeKTPHUEcKoro nos.dnekTpuueckuii Tok. [locnenosatenbHoe n napauieNbHOE COSAMHEHMS MPOBOAHUKOB. DNEKTPOABHIKY LIS CHIa
(DJIC). 3akon Oma sl MOAHOM NEKTPUHECKOI Lermu. DNEKTPUUECKUI TOK BMETANNAX, EKTPOJIMTAX, ra3ax 1 BaKyyMme. 3aKOH d/IeKTpOn3a.
[Mnasma.lTonynposoanuku. CoGCTBEHHasH NIPUMECHast TPOBOAMMOCTH NONYNPOBOAHKUKOB. [TosynpoBoanmKosblii aoa. ITonynpoBoaHHKOBbICTIPUOOPEI.
Hemoncmpayuu:

DneKkTpomMeTp.

[TpoBOAHMUKH B DJEKTPUUECKOM MOJIE.

JIMaIEKTPUKH B DACKTPUUECKOM T10OJIE.

KouneHncaTtopsl.

DHeprus 3apsHKeHHOr0 KOHAEHCaTopa.

DeKTPOU3IMEpPUTEbHBIE NPUOOPDI.

3aBUCHMOCTD YAEIbHOr0 CONPOTUBICHUS METAJIOB OT TEMNEPATYPbl.

3aBUCUMOCTD YAEILHOTO CONPOTUBACHMS NMONYPOBOAHMKOB OT TEMMNEPATYPbl U OCBELLCHHSL.

CobcTBeHHas U NpUMecHas NPOBOJUMMOCTH T10J1yTTPOBO/IHUKOB.

[TonynpoBOAHUKOBBIH JIHO/.

Tpansuctop.

TepmoanekTpoHHas IMUCCHS.

DNeKTPOHHO-JTyueBas TpyOKa.

SlBneHue NEKTPOIH3A.

DIIeKTPUYECKHI paspsj B rase.

JliomuHecueHTHas namna.

Jlabopamopnsie pabomoi:

M3yuenue napaniesibHoro 1 nocesoBaTesbHOro COeIMHEHUS NPOBOAHHKOB.

Mamepenue DJIC 1 BHYTPEHHErO CONPOTHBIEHNS MCTOYHHUKA TOKA.



11 knacee OCHOBBI 2JIEKTPOAUHAMHIKH (POAOJIKEHHE).
MarnuTHoe 1moJie
BaamMoieiicTBie TOKOB. MarHuTHOE 1oj1e Toka. MarHuTHas WH/Ty KIs. Cuna Amnepa. Cuna Jlopenua.
DAEKTPOMATHUTHAS HHIY KLU

SIBNeHre 3EKTPOMArHATHON HHIYKIMHA. MarHuTHBIH IOTOK. 3akon snexrpomarnuTHoi nuxykimi. [Ipasuno Jlenna. CaMOMH/TY KIHS. NHyKTUBHOCTb.

B3anMOCBS3b ICKTPHIECKOr0 U MArHHTHOTO MOJIeH. DIEKTPOMArHUTHOE OJIC.
DIIeKTPOMATHATHDBIC KOJICOAHUS H BOJIHDI

Cao6omble KoneGanus B KoebarensHoM KOHType. [lepros CBOOOIHBIX SJIEKTPHYCCKHX koseGanmit. [TepeMeHHbIH 2IeKTPUYECKUH TOK. [ eHepHpOBaHHe
snextprueckoit sneprun. Tpancdopmarop. Ilepenaya NEKTPHYECKOM IHEPruu. DICKTPOMArHUTHBIC BOJHBI. CRBOMCTBA MEKTPOMArHUTHEIX BOJIH. [TpHHIHKIIBL
pajocBsi3u. TeleBUuIeHHUE.

OnTuka
CeeToBbIC BOJIHBL.

CKOpPOCTH CBETA M METOJIbI €€ M3MEPEHHs. 3aKOHbI OTPANKCHHSA M NPEIOMICHHA cBeTa. BONHOBBIE CBOMCTBA CBETA: JMCIIEPCHs, HHTEP(EPEHIIMS CBETA,

audpakims ceera. KorepeHTHOCTD. [TonepeyHoCcTh CBETOBBIX BOJIH. [Tonsipuzanusi cBeTa.
JJIeMEHTBLI TEOPUH OTHOCUTEIHHOCTH

TTocTyIaThl TEOPUU OTHOCUTENILHOCTH. [IPHHIIAI OTHOCHTEIBHOCTH itnnrreiina. [TOCTOSHCTBO CKOPOCTH CBeTa. [[pOCTPAHCTBO M BpeMs B CHICLHANbHOU

TCOPHH OTHOCHUTEIBHOCTH. PeITHBUCTCKAs IMHAMUKA. CBsi3b MacChl C QHEPruen.
N3jiyyeHnst ¥ CEeKTPbI

PazuyHbIe BU/BI IEKTPOMATHUTHBIX M3/Iy4EHHH W X MPAKTHHECKOE MPUMCHEHHE: CBOMCTBA M NMpUMEHEHHE HH(PAKPACHBIX, YJIBTPA(QHONCTOBBIX U

peHTreHoBCKHUX u3tydenui. [llkana s1eKTpoMarHMTHEIX M3y YCHHUH.
KBantoBasi pu3uKa

I'unotesa [Tnanka o kauTax. ®oTosdext. Ypapuenue DiHIITEHHA 11 dorodddekra. DoTonsL 'HroTe3a e Bpoiliisi 0 BONHOBBIX CBOMCTBAX HaCTHIL,
Koprycky IsipHO-BOJIHOBOM jyann3m. COOTHOUIEHHE HEONMPEC/IEHHOCTH Teitzentepra.Crpoenne aroma. Onbiter Pesepdopra. KBanToBbIE TOCTYJIATH bopa.
VicnycKaHue u NOJIOLIeHHE CBeTa aToMoM. Jlasephl.

Mojie/ii CTPOCHHS ATOMHOTO SIpa: TPOTOHHO-HEHTPOHHAs MOJICI CTPOCHUS ATOMHOTO anpa. Sipepuble cunbl. JlepexT Macehl H SHEPrus CBA3M HyKIOHOB
B syipe. Sljepnasi dHepreTuka. BiusHue MOHM3MpYIOLIEH paMaluy Ha JKUBBIE OpraHu3Mbl. Jlo3a M3iIydCHHS, 3aKOH PAjHOAKTHBHOTO pacmaza 4 €ro
CTATHCTHUECKHT XapakTep. DIeMEHTapHbIC YACTUIIbI: YaCTALBI 1 aHTHIACTHIIDL. dynpaMeHTaIbHbIE B3aUMOICHCTBHUS

YuefHo-MeTOANYeCKHil KOMILIEKCE:
Jist yaurens:

1. T'.SL.Msxuies, 5.5.Byxosues, H.H.Cotcxuii / ITox pe. H.A.ITapdentnesoif, ®Pusnka. 10 knace. basopprit ypoBeHb (KOMIUIEKT C IEKTPOHHBIM
npusioxenrem). — M.: [Tpocsemuienue, 2020.
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I".SI.Msixumes, 5.5.Byxosues, H.H.Corckuii / I[Tox pen. H.A.IlappentreBoit, ®usuka. 11 kiace. bazosblii ypoBeHb (KOMILIEKT ¢ IEKTPOHHBIM
npunoxenuem). — M.: [Ipocsemenue, 2020.

Junaktryeckue matepuansl Pusuka 11 kiace / A.E.Mapon, E.A.Mapoun. — M.: Mznarensctso «podar, 2014.

Temarudeckne KOHTPOJIbLHBIC H caMOCTOsITeNbHbIE paboThl 1o (usuke 11 knace / O.M.I'pomuesa. — M.: U3parenscTBo «Ox3amen», 2012 r.
3ajanust obpasosaresnsHoro nopraina Pemy EI'D

CO6opHHK 3a3/1aH1iT 1 caMocTOsTeNbHBIX padoT « Pusuka 10», JIA. Kupuk, 10.M.Jluk- M.: Hnexca 2012r
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[".SI.Msxumes, b.5.Byxosues, H.H.Corckuii / ITox pen. H.A.ITappenroeBoit, ®usnka. 10 kinacc. bazoBrlit ypoBeHb (KOMIUIEKT C AJIEKTPOHHBIM
npuioxkerueM). — M.: Ilpocsemenue, 2020.

"SI Msxumes, b.5.Byxosues, H.H.Corckuii / ITox pen. H. A.IlapdentreBoit, @uznka. 11 knacc. bazopelii ypoBeHb (KOMITJIEKT C 3JIEKTPOHHBIM
nmpunoxkeruem). — M.: Ilpocsemenue, 2020.

Junaxktuyeckue matepuanst Ousuka 11 kirace / A.E.Mapon, E.A.Mapon. — M.: UsnatensctBo «Jlpodan, 2014.

TeMaruueckue KOHTPOJILHBIE U caMOCTOsITeNbHBIE paboTs 1o Qusuke 11 kmace / O.M.I'pomuesa. — M.: U3patensctBo «Ox3ameny, 2012 r.
3ananus obpazoBarenpHoro noprana Peury EI'D

C6opHHK 3aanuii 1 camocTosTeNnbHbIX paboT « Pusnka 10», JILA. Kupuk, I0.M.[lux- M.:  Hnexca 2012r
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Anumanuu Qusnyeckux o0bekToB. http://physics.nad.ru/
Kusast husmka: obyuarorast mporpamma. http://www.int-edu.ru/soft/fiz.html
Vpoxu ¢pusuku ¢ ucnosib3opanueM Murepuera. http://www.phizinter.chat.ru/
duzuxa.ru. http://www.fizika.ru/
duzuka: Koyekius onsiton. http://experiment.edu.ru/
du3uMKa: IEKTPOHHAS KOJUIEKIMs olbIToB. hitp://www.school.edu.ru/projects/physicexp
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