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1.IlosicHUTEIbLHASA 3aAUCKA

Pabouas nmporpamMma 1o (bHSI/IKC JJIsL 9 «I'» kI1acca cocTaBlicHa HA OCHOBE CICAYIOIHNX TOKYMCHTOB!:

1. ®enepasbHOTO TOCYIApCTBEHHOTO 00pPA30BaTEIBHOIO CTaHAApPTa OCHOBHOIO 00IIero o0pa3oBaHUs,
YTBEPKICHHOTO MPUKa30oM MuHHcTEpcTBa 00pa3oBanus U Hayku PO ot17.12. 2010 r. Ne1897

2. Tlpumepnasi oCHOBHasi 00pa3oBaTeIbHAS MPOTrpaMMa OCHOBHOTO OOIIET0 00pa30BaHuUs,
yTBepxaeHHas DenepanbHbIM y4eOHO- METOAMYECKUM 00BEAMHEHUEM 0 00111eMy 00pa30BaHUIO
(ITpotokon 3acenanus ot 8 anpens 2015r.Nel/15)

3.Ha ocHoBe aBTOpcKoOii pabouell mporpamMmoin «DPuszuka 7-9 xmaccel» k JuHun YMK

A .B.Ileppimkuna, E.M.I'yrauka( aBropel: E.M.I'ytHuk. M.: [Ipoda 2018 1.)

YueoHnas nmporpamma 9 kiacca paccuntana Ha 102 yaca (3 yaca B Henes10). JIaGopaTtopHbIX
pa6oT— 9 yacoB. KoHTpoJIbHBIX padoT —5 yacos.

Coaep:xxaHue Kypca COOTHOCHTCSI ¢ padouyeil mporpammoii«®u3uka 7-9 kiaaccbD» K JUHUU
YMK A.B.Ileppimkuna, E.M.I'yrauka( aBropsi: E.M.I'yTHuk. M.: Ipoda 2018 r.)

s oOyuatomuxcs ¢ 3[TP xapakrepHsl cienyromue cnennduyeckne o0pa3oBareabHble TOTPEOHOCTH:
obecriedeHne 0co00i MPOCTPaHCTBEHHOW M BpEMEHHOW OpTraHu3alii 00pa3oBaTeIbHON CpeIbl C yI4EeTOM
(YHKIMOHAIBHOTO COCTOSIHUS IIEHTpanbHOM HepBHOM cucteMbl (LITHC) u HelfipoquHaMUKN TICUXHMYECKUX
nporeccoB (OBICTPON HCTOLIAEMOCTH, HU3KOH pab0TOCTIOCOOHOCTH, IIOHMKEHHOTO O0IIETo TOHYca | Jp.);
OpraHu3alys nporuecca 0Oy4eHHs ¢ y4eTOM Crielu(pUKY yCBOCHHS 3HAHH, YMEHHIA U HABBIKOB 00yYarOIIUMUCS
¢ 3I1P ¢ yuerom Temna yueOHOM pabOThI («IIOIIArOBOMY MPEABSBICHUN MaTepraa, 103MPOBAHHON TOMOIIH
B3POCJIOT0, HCTIOJIB30BAHUH CIICLHATIBHBIX METO/I0B, IPHEMOB U CPEJICTB, CIOCOOCTBYIOIMINX KaK 00meMy
pa3BUTHIO 0OYYAIOIIETOCs, TaK U KOMIIEHCAIIMH WHANBUIYAJIbHBIX HETOCTATKOB Pa3BUTHS); 0OeCTIeUeHIE
HENPEPBHIBHOTO KOHTPOJIS 32 CTAHOBJICHHEM yueOHO-TI03HABATENBLHOM JesTeNbHOoCTH o0yyatomierocs ¢ 311P,
MPOJIOJIKAFOIIETOCS 10 JOCTYKEHHUS YPOBHS, ITO3BOJISIFOLIIETO CIIPABIIATHCS C YI€OHBIMU 33JaHUSIMA
CaMOCTOSITENILHO; TOCTOSHHOE CTUMYJIMPOBAHUE [TO3HABATEIBHON aKTHUBHOCTH, ITOOYXCHNE HHTEpeca K cebe,
OKpY’KaroleMy NpeMETHOMY U COIIMaIbHOMY MHPY.

Basicnvimu Koppekyuonnbvimu 3a0auamu Kypca pusuku KoppeKyuoHHO- pa3euearouiezo 00yyenus
AnAOMCA:

* pa3BUTHE Y yYaIMXCsl OCHOBHBIX MBICIUTEIBHBIX ONEpalluil (aHaI13, CHHTE3, CpaBHEHHE, 0000IICHHE);

- HOpMaJIM3aIUsl B3aMMOCBSI3H JESITEILHOCTH C PEUblo; (OPMHPOBAHUE TPUEMOB YMCTBEHHOM paboThI (aHAIHN3
HNCXOAHBIX JAHHBIX, IJIAHUPOBAHUEC JACATCIbHOCTH, OCYHICCTBIICHUEC ITO3TAIIHOI'O 1 UTOIrOBOI'O CaMOKOHTpOHH);

* pa3BHUTHE PEYH, YMEHHS UCIIOIB30BATh MIPH MEPECKa3e COOTBETCTBYIOIIYIO TEPMUHOIOTHIO;

* pa3BHUTHE OOIICYYEOHBIX YMEHUI 1 HAaBBIKOB.

YcBoenne yueOHOT0O MaTepuana 1mo (pusnKe BBI3BIBACT OOJNBIINE 3aTPYIHEHHS B CBSI3U C TAKUMHU UX
OCOOCHHOCTSIMH, KaK ObICTpasi yTOMJISIEMOCTh, HEIOCTATOYHOCTh a0CTPAKTHOTO MBIIIJICHUS, HEJOPA3BUTHE
MPOCTPAHCTBEHHBIX NPEACTABICHUH, HU3KUE 001Iey4eOHbIe YMEHHUS i HABBIKH. YUYEeT 0COOCHHOCTEH TaKhX
ydamuxcsi TpedyeT, 4ToObl IpY U3yYeHUH HOBOTO MaTepHaia 00s3aTelIbHO MPOUCXOAMIO MHOTOKPAaTHOE €ro
MOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE TEM U BOIPOCOB, PACKPHIBAIOIINX CBSI3b MATEMAaTHKH C )KU3HbIO;
aKTyalu3anus MePBUYHOTO )KU3HEHHOTO OMbITa

Ha ypokax ucronb3yroTcs MeTOIbl M IPUEMBL, (JOPMBI M BU/IBI OPTaHU3ALUH PAOOThI, CIIOCOOCTBYIOLIHE
YCBOEHHIO JaHHBIMH JAETHMH y4eOHOT0 MaTepuaia (padoTa 1o aaropuTmy, o o0pasity, ¢ IpUMEHEHHEM
OIIOPHOTO KOHCIEKTA (CXEMBl), MHANBUAYaIbHbIE 3a/IaHHSI TOHMKEHHOTO YPOBHS CIIOKHOCTH, paboTa B rmapax u
TpyIIax, MPOEKTHAS IEATEILHOCTD). boJbIlioe BHUMaHKE yIeIsIeTCsl pEYeBOMY Pa3BUTHIO, POPMHUPOBAHUIO
YMEHHS PacCyKAaTh, YTO BEAET HEIOCPEICTBEHHBIM 00pa30M K HHTEIUIEKTYaIbHOMY Pa3BUTHIO: yUaIluecs
JAOJIKHBI IIPOroBapuBaTh X0 CBOUX paCCY)K]ICHPIﬁ, IIOSICHATH CBON )16171CTBI/I$I IIpyu pCHICHUU PA3JIMYHBIX 3aI[aHPII>i.
[ToxBasa ¥ MOOIIPEHHUE - ITO TOKE OOJIBIIAS ABIKYIIAS CUIIa B OOyUEHHUH JeTel TaHHOH Kateropuu. BaxHo,
4T00BI peOEHOK TOBEPHII B CBOU CHIIBI, UCIIBITAl PaJOCTh OT YCIeXa B yueHHH. [leTsM OKa3bIBaeTCs MOCTOSHHASL



IIOMOIIb CO CTOPOHBI YUUTEINS KaK HAa YPOKE, TaK U BO BHEYPOUHOE BpeMsl. PEryisipHo NpoBOAUTCS KOPPEKLMS B
nmpoOenax 3HAaHWH JaHHBIX JETCH.
NnaHupoBaHue paspenos, coaepkaHue yyebHOro npepmerta, Kypca, njaHupyemblie pesynbraTtbl

0oCcBOEHMA yuyebHOro npeameta, Kypca, TemaTMyeckoe M MNOypoyHOe NAaHMPOBaHME a[aANTUPOBAHHOM
paboueii nporpammbl COOTBETCTBYET YKa3aHHbIM pa3genam paboueit nporpammbl no ¢usuke Aans
obweobpasoBatenbHOro 9 Knacca

2. MnaHunpyemblie pesynbTaTbl U3y4eHUs yuebHoro npegmera B 9 ksiacce
MexaHun4yeckune siBIeHns
BbINyCKHUK Hay4unTCa:

pacno3dHaBaTb MeXaHU4YeCKne ABleHNA U 06BbACHATL HA OCHOBE MMEKLWNXCS 3HAHUN OCHOBHbIE CBONCTBA
M ycnoBusa nNpoTekKaHmMa aTnx SABNIEHUI:

paBHOMEpPHOE N HEPABHOMEPHOE ABUXEHNE, paBHOMEPHOE N PpaBHOYCKOPEHHOE HpFIMOﬂMHel;'IHOG
ABMXEHNE, OTHOCUTENIbHOCTb MEXAHNYECKOIo ABUXEHNA, cBoboaHOe nageHune TEN, paBHOMEPHOE
ABMXEHNE MO OKPYXHOCTU, nHeEpLUUA, B3anMMOAEeNCTBME Ten, peakTunBHoe ABUNXeHWNe, nepeaaya
JaBneHns TBepAbIMKN TenaMun, XXMAKOCTAMU U rasamm, atmocdepHoe AdaBreHne, nnasaHue Ten,
paBHOBECKE TBEPAbIX TE€N, UMEWLWNX 3aKpPEM/IEHHYIO OCb BpalleHWNA,

KonebatenbHoOe ABUXEHWE, pE30HaHC, BONTHOBOE ABMXeHUeE (3BYK);

OonuncbiBaTb U3y4YeHHbIE CBOCTBA TEN U MEXaHU4YecKkmne IBNeHNs, NCNonb3ys hU3nYeckme BeTNYUHbI:
nyTb, NEpPEMELLEHME, CKOPOCTb, YCKOPEHUNE, Nepunoa obpalleHns, Macca Tena, NJ0THOCTb BELWECTBa,
cuna (cumna TSXeCTu, cuia ynpyroctu, cuna TpeHus), AaBfeHne, UMNYAbC Tena, KNHeTUYecKas saHeprus,
noTeHuManbHas aHeprus, MexaHndyeckas pabota, MexaHu4deckass MowHocTb, KIMA npu coBeplueHun
pa60TbI C ncnosb3oBaHMEM NpPOCTOro MexaHunsMma, Cuia TpeHNd, amnanTyga, nepmog n 4acrtorta
KonebaHui, ANHA BOJIHbI N CKOPOCTb ee

pacnpocTpaHeHUs; Npu ONUCaHUN NPaBUbHO TPAKTOBaTb (PU3NUYECKUIA CMbICIT UCMOJb3YEMbIX BETUYNH,
nx 0603HAYEHNS U eANHMULbI U3MEPEHUS, Hax0ANUTb OPMYJibl, CBA3bIBAOLINE AaHHYIO PU3NUYECKYIO
BE/IMYUNHY C APYTUMWN BENMYMHAMMN, BbIYUCASATb 3HAUYEeHME DU3NYECKON BEIMUMHDI;

aHann3npoBaTb CBONCTBA Tes, MeXaHu4deckue sBaeHus 1 npouecchl, MICNoAb3ysa Gnanyeckne 3akoHbl:
3aKOH COXPaHeHMs SHeprum, 3aKoOH BCEMUPHOIro TAroOTEHUS, NPUHLMMN Cynepno3mummn cmn (HaxoxaeHue
paBHogencTeytowemn cunel), I, II u III 3akoHbl HbOTOHA, 3aKOH COXPaHEHUS MMNYyfibCa, 3aKOH yka,
3aKOH [Mackans, 3akoH ApxmuMmega; Npu 3TOM pasfnydaTb CI0BECHYH (GOPMYSIMPOBKY 3aKOHa M ero
MaTeMaTMYeCcKoe BbipaXeHue;

pa3nnyatb OCHOBHbIE NMPU3HAKN U3YYEHHbIX CIJVI3VI‘-IeCKI/IX mMoaenen:
MaTepumanbHaa ToOYKa, MHEPUMaAlbHada CUCTEMA OTCHYETA,

pewaTb 3a4a4un, ncnonb3ys dusmyeckme 3akoHbl (3aKOH COXpPaHEHUS dHEpPrnm, 3aKOH BCEMUPHOTO
TAroTEHUA, NpuHUUN cynepro3uumm cun, I, IT n II1 3akoHbl HbOTOHA, 3aKOH COXpaHEeHUsa UMMNybca,
3aKoH 'yka, 3akoH lNackans, 3akoH Apxumena) v opMynbl, CBA3biBatOLWMe PU3NYECKUE BETNYUHDI
(NyTb, CKOPOCTb, YCKOpPEHNE, Macca Tena, NNOoTHOCTb BELWEeCTBa, Cuna, AaBfieHne, UMNYbC Tena,
KMHeTu4yecKkas aHeprus, noteHumanbHasa sHeprusa, MexaHmyeckasa pabora, MexaHnyeckas MOLWHOCTb,
KMNA npocToro MexaHusMma, cuna TpeHUs CKOMbXeHUs, KoadDdPUUMEHT TpeHUs, amnauTtyaa, nepuoa u
yacrtoTa konebaHuin, ANnMHa BOMHbI U CKOPOCTb €€ pacrnpoCcTpaHeHUs): Ha OCHOBE aHanu3a yCcnoBus
3a4a4v 3anuncbiBaTb KpaTKoe yC/I0BUE, BbIAENATb DU3NYECKUE BESTMUYMHBI, 3aKOHbI 1 (DOPMYbI,
HeobxoanMble AN ee pelleHns, NPOBOAUTbL PaACHETbl U OLEHMBATb PeanbHOCTb NMOAYYEHHOro 3Ha4YeHNs
dHU13MYEeCKOnN BENNYNHDI.

BbINYCKHUK MONYYUT BO3MOXHOCTb HayUUTbCH:



NCNONb30BaTb 3HAaHMSA O MEXaHMYEeCKMX SIBIEHNAX B NOBCEAHEBHOM XN3HU Ans obecneyeHuns
6e3onacHocTu npu obpaweHun ¢ NnpmbopaMn N TEXHNYECKNUMU YCTPOMCTBAMMN, A1 COXPaAHEHUS
340pOBbS U COBMIOAEHNS HOPM 3KOJIOMMYECKOro NOBEAEHUS B OKpYyXXatoLlen cpeae; NnpuBoANTbL NpUMEpHI
NpaKkTU4eCKoro NCNoab30BaHUS PU3NYECKUX 3HAHUI O MEXaHNYECKUX SBJIEHUSAX N (DU3UYECKMX
3aKoHax; npuMepbl NCNOJSIb30BaHNS BO30OHOBASEMbIX UCTOYHUKOB SHEPTUN;

3KONOrMYecKnx NocneacTBMn nccienoBaHnUs KOCMMYECKOro NMPOCTPaHCTB,

pasfinyaTb rpaHuLbl NPUMEHUMOCTU (DU3NYECKMX 3aKOHOB, MOHMMaTb BCEOOLL NI XapaKTep
(dyHAaAMeHTasIbHbIX 3aKOHOB (3aKOH COXpPaHEeHUS MeXaHWYeCKOM SHEPrnun, 3aKOH COXpaHeHUs UMNynbca,
3aKOH BCEMUPHOIrO TArOTEHUSA) N OrPAHNUYEHHOCTb MCMOJIb30BaHMSA YaCTHbIX 3aKOHOB (3akoH [yka,
Apxumena v ap.);

HaxoAuTb aZleKBATHYI MPeasIoXXeHHOW 3aaa4ve dUsnyeckyto Moaenb, paspewaTts NpobneMy Kak Ha
OCHOBE MMEIOLLNXCSA 3HAaHUI N0 MEXaHUKe C UCMOJIb30BaHMEM MaTeEMaTUUECKOro annapaTta, Tak u npu
NMOMOLLM METO/IOB OLIEHKM.

TennoBble ABNEHUSA
BbINyCKHUK HayuUTCA:

pacrno3HaBaTb TenoBble ABNeHNS N 06bACHATL Ha Ha3e UMerLMXCca 3HaHU OCHOBHbIE CBOMCTBA UJIN
YCN0BUSA NPOTEKAHUSA 3TUX ABAeHUn: anddy3us, nameHeHne obbema Ten npu HarpeesaHuu
(oxnaxpeHun), 6onblas COKMMAEMOCTb Fra3oB, Manas CKMMAEMOCTb XUAKOCTEN 1 TBEPAbIX Ten;
TennoBoe paBHOBECWE, UCNapeHne, KOHAEHcauus, nnasneHmne, Kpuctanamsaums, KUNneHme, BAaxHocTb
BO34yXa, pasnuuyHblie cnocobbl Tennonepenayvn (Ten10npoBOAHOCTb, KOHBEKLMUSA, U3NYyYEHUE),
arperaTtHble COCTOSAHUS BELeCTBa, NOrfolWeHne sHeprum rnpum

NCnapeHnn XXMAKOCTU N BblAESIEHNE ee MPU KOHAEHCAUMKN Napa, 3aBUCMMOCTbTEMMNEPATYPbl KUMEHUs OT
OaBNeHus;

OMUCbIBaTb U3y4YeHHbIe CBONCTBA Tes U TEMNJOBblE AB/IEHUS, UCMO/b3Yys HU3NUYECKUE BENIUUMNHDI:
KOJIMYECTBO TENJI0Tbl, BHYTPEHHSAS SHEPIrUs, TeMnepaTypa, YAeNbHasa TEN/T0EMKOCTb BELECTBA,
yaenbHas TensnoTta NaaBneHus, yaenbHas TennoTa napoobpasoBaHus, yaenbHas TenaoTa cropaHus
TOMNMMBA, KO3 MhULMNEHT NONE3HOro AeCTBUS TENNOBOro ABUraTeNs; Nnpy onnMcaHnumn nNpaBubHO
TpakToBaTh U3NYECKMNIA CMbIC/T UCMOJSIb3YEMbBIX BEIMUUH, UX 0603HAUEHUS N €AUHULIbI U3MEpeHus,
HaxoauTb OPMyIbl, CBA3bIBAKOLWME AAHHYIO (PU3NYECKYIO BETIUYNHY C APYTMMU BETUYMHAMMU,
BbIUNCNATb 3HaYeHne pU3NYECKon BENNYNHDI;

aHaln3npoBaTb CBOMCTBA TEN, TENNOBbIE ABTEHNA N NPOLIECCHI, NCMNOJIb3YyA OCHOBHbIE MOJZIOXXEHUA
AaTOMHO-MONEKYNAPHOIo y4yeHnsa o CTpoeHn BelecTtBa U 3aKOH COXpaHeHUA sHepruu,

pa3nnyatb OCHOBHbIE NMPU3HAKN U3YYEHHbIX C|3VI3VI‘-I€CKI/IX Moaenemn CTpOEHNA ra3os, XKNAKOCTEN U
TBEPAbIX TEMN;

npunBoANTb NpUMEPbI MPaKTUYECKOro NCnoJib3oBaHuA CbI/I3VI‘-IeCKVIX 3HaHWIM O TENNOBbIX ABNEHUNAX,

pewaTb 334341, UCNONb3ys 3aKOH COXPAaHEHUS SHEPrUKM B TEMJIOBbLIX Npoueccax n hopmynbl,
cBs3bIBaOLWMe pusnyeckme BeiMUYmHbl (KONMYECTBO TEMOThI, TEMMNEpaTypa, yAeNbHas TeNN0eMKOCTb
BeELLeCcTBa, yAebHas TennoTa NnaBneHus, yaenbHas TennoTta napoobpa3oBaHus, yaenbHas TenaoTta
CropaHmsa Tonauea, KoadduUMeHT NOIe3HOro AenCcTBus TENJ0BOro ABMraTens): Ha OCHOBe aHanmn3a
YyC/I0BMSl 3a4a4M 3anncbiBaTb KpaTKoe YC/I0BUE, BblAeNSATb HU3MYECKMe BENNYNHBbI, 3aKOHbI U hopMyIibl,
HeobxoaMMble ANns ee peleHns, NpoBOAMUTb pacyeTbl U OLEeHMBATb PeasibHOCTb MOJSTYYEHHOr0 3HAYEeHUS
dun3nyeckon BennYmnHbl.

BbINYCKHUK MONYYUT BO3MOXHOCTb HayUUTbCAH:

NCMosb30BaTh 3HAHMS O TEMNOBbLIX SIBMIEHUSX B NOBCEAHEBHOM XU3HM ANa obecnevyeHns 6€30nacHOCTH
npu obpalweHnn ¢ npnbopamMmm U TEXHUYECKUMWN YCTPOMCTBAMMU, AS1Sl COXPaHEHUS 340POBbS U
cobnofeHns HOpM 3KONOrMYECKOro NoBeAeHNsl B OKpYXaloLlen cpese; NpuBOAUTb NPUMEpbI



3KONOrMYecKnx nocneacTeum pa6OTbI aAsurartenen BHYTPEHHEIO CropaHusa, TEMNNOBbLIX U
FVI,CI,pO3}'IeKTpOCTaHLI,VIl71;

pasninyaTb rpaHuLbl MPUMEHMMOCTN (U3NYECKMX 3aKOHOB, MOHMMaTbL BCeObL M XapaKTep
dyHAaMeHTanbHbIX PU3NUYECKNX 3aKOHOB (3aKOH COXpaHEHUS 3HEPrun B TEMJIOBbLIX NpoLEeccax) u
OrpaHMYEHHOCTb UCMOIb30BaHUS YaCTHbIX 3aKOHOB;

HaxXoAuUTb aAeKBaTHYIO NpeanoXeHHoN 3a4aue MU3NUYecKyto Moaesb, paspellath npobaeMy Kak Ha
OCHOBE MMEIOLLMXCA 3HAaHWNI O TEMNNOBbLIX ABEHNAX C UCMOJSIb30BAaHMEM MaTeMaTUYecKoro annaparta, Tak
M NpU NMOMOLLM METOAO0B OLIEHKM.

dneKTpuyeckue U MarHMTHble AIBJIEHUSA
BbINYCKHUK Hay4UTCSH:

pacno3HaBaTb 3JIEKTPOMArHUTHbIE ABNEHNUA U 06BbACHATL Ha OCHOBE MMEKLWMXCS 3HAHNIA OCHOBHbIE
CBOWMCTBa win yCcnoBuda NpoTeEKaHUA 3TUX SABNEHUN:

3NeKTpm3aumsa Tesn, B3aMMoAenCTBne 3apsaoB, NEKTPUUYECKMA TOK U ero gencrteusa (Tensiosoe,
XMMMUYECKOE, MAarHUTHOE), B3aUMOAENCTBME MAarHUTOB, 3/IEKTPOMarHMTHas UHAYKUUS, AeNCTBME
MarHMTHOIro NoJzid Ha NpoBOAHNK C TOKOM U Ha ABUWXYLLYHKCA 3apAaAXeHHY YacTtuuy, Ll,eVICTBVIe
3/1EKTPUYECKOro NoJist Ha 3apsSXKEHHYIO YacTuLy, 3/IEKTPOMarHUTHbIE BOJTHbI, NPSAMOSIMHEAHOE
pacrnpocTpaHeHne CBETa, OTPa)KeHNe U NpesioMeHne CBeTa, ANCMNEpPCUs CBeTa.

COCTaBNATb CXEMbl SNEKTPUYECKUX Lienei ¢ nocneaoBaTeNbHbIM U NapannenbHbiM COeANHEHNEM
3/IEMEHTOB, pa3nMyas yc/loBHble 0603HAUEHUSA SNEMEHTOB 3/TIEKTPUYECKMX Lienein (MCTOYHMK ToKa,
K104, pe3ncTop, peocTaT, NaMrnoyka, aMrnepMeTp, BOSIbTMETP).

NCMoNb30BaTb ONTUYECKME CXEMbI AJ1S1 MOCTPOEHUS n3o06pakeHni B NIOCKOM 3epkasie n cobupatowen
NNH3e.

ONMCbIBaTb U3YYEHHbIE CBOMCTBA TeN U 3NEKTPOMArHUTHbIE ABNEHUS, NCMOoNb3ys dusnyeckmne
BETNYUHDI 3ﬂeKTpVI‘-IeCKVIl71 3apdan, Cuia ToKa, a/1IeKTpUyecKoe HanpsaxXeHune, anekrpunyeckoe
conpoTtuBneHune, yaenbHoe conpoTtmuB/ieHne BeLWEeCTBa, pa60Ta 2J1eKTpnyeckoro nonasa, MOWHOCTb TOKa,
CDOKYCHOE pacCTodHME U onTnvecCKasa cuia JIMH3bl, CKOPOCTb 3/IEKTPOMArHNTHbIX BOJIH, AJINHA BOJIHbI U
4acCToTa CBETa, Npun onnMcaHnMnM BEPHO TPaAKTOBATb

(br3nyeckunit cMbiCn UCNONb3yeMbIX BEIMYMH, NX 0603HAUYEHUSA U eANHULbl U3MEPEHUS; HAaXOAUTb
opMynbl, CBSA3bIBAOWME AaHHYIO GU3NYECKYIO BETMUNHY C APYTUMWU BENUYMHAMMU.

aHaNM3npoBaTb CBOWCTBA TS, S/IEKTPOMArHUTHbIE ABIEHUSA U MPOLIECCHI, UCMOMb3ysa hU3nUYecKme
3aKOHbI: 3aKOH COXpaHEeHUs 3/1eKTpUYECKoro 3apsaaa, 3akoH OMa And ydyacTtka Lenu, 3aKoH [xoynsa-
JleHua, 3aKoH NpAMOJIMHENHOrO pacrnpoCTpaHEeHUs CBeTa, 3aKOH OTPaXKeHUs CBEeTa, 3aKOH NpesioMIeHus
CBeTa; Npu 3TOM pas/siMyaTb CMIOBECHYIO (DOPMY/IMPOBKY 3aKOHa M ero MaTeMaTUUecKoe BbipaXKeHue.

NPUBOAUTL MPUMeEpPbI NPaKTUYECKOro UCMOIb30BaHUS PU3NYECKNX 3HAHWUI O 3/1EKTPOMarHUTHbIX
ABNEHUAX

pewaTb 3a4a4uM, ucnonb3lysa dusanyeckme 3akoHbl (3akoH OMa Ans yyacTka uenu, 3akoH xoyns-JleHua,
3aKOH NMPSAMOSIMHENHOro pacnpoCcTpaHeHNsa CBeTa, 3aKOH OTpa)KeHMs CBETa, 3aKOH MNpesioMNeHNs CBeTa)
n bopMynbl, CBaA3biBatoLWME punyeckne BenmnUmHbl (CUna Toka, 3/1IEKTPUYECKOE HaNpsSXKeHMe,
3N1eKTpnYecKkoe ConpoTmBeHUe, yaenbHoe CONpoTMBAEHWE BelwecTBa, paboTa aneKTpMyYeckoro nons,
MOLLHOCTb TOKa, (POKYCHOE pPacCTOSIHME M ONTUYECcKas Cusa JIH3bl, CKOPOCTb 3/1EKTPOMArHUTHbIX BOJIH,
AJIMHA BOJIHbI M YacToTa CBeTa, GOpMybl pacyeTa 3/1IEKTPUUYECKOro CONMPOTUBNEHUS
npunocnenoBaTebHOMM NapaanesibHOM COeaANHEHMW NMPOBOAHMKOB): Ha OCHOBE aHasiM3a yCoBus
3a4a4n 3anncbiBaTb KpaTKOE YC/I0BUE, BbIAENATb PU3NYECKME BESTMUYMHBI, 3aKOHbI U (DOPMYIbI,
HeobXxoaMMble ANs ee peleHns, NpoBOAUTb pPacyeTbl U OLEHNBATb peasibHOCTb MOSTYYEHHOIO 3HAYEHUS
dU13MYEeCKOnN BENNYNHDI.

BbIHYCKHVIK noNny4ymuT BO3MOXXHOCTb HAay4YUTbCA:



NCNONb30BaTb 3HaHMSA 06 3NEKTPOMArHUTHbLIX SIBJIEHNAX B MOBCEAHEBHOM XN3HW AN obecneyeHuns
6e3onacHocTu npu obpaweHun ¢ NnpmbopamMn N TEXHNYECKNMU YCTPOMNCTBaAMUN, NSl COXPaHEHUs
340pOBbS U COBMIOAEHNS HOPM 3KOJIOMMYECKOro NOBEAEHUS B OKpYyXXatoLlen cpeae; NnpuBoANTbL NpUMEpHI
BJIMSAHNS SNEKTPOMATrHUTHbBIX U3NYYEHUI HA XWUBble OpPraHU3Mbl;

pasnuyaTb rpaHunlbl NPUMEHUMOCTM (PU3NUYECKNX 3aKOHOB, NMOHMMAaTb BCEO6LIMIA XapaKTep
(byHOaMeHTanbHbIX 3aKOHOB (3aKOH COXpPaHEHUS 3/IEKTPUYECKOro 3apsiia) U OrpaHUYEeHHOCTb
MCNONb30BaHMNS YaCTHbIX 3aKOHOB (3akoH OMa Ans yyacTka uenu, 3akoH xoynsi-JleHua v ap.);

MCnonb30BaTb NpUEMbI MOCTPOEHUA CbMBMLIeCKMX Mop,eneﬁ, nonckKa m CbOpMYJ'IMpOBKM AOKa3aTeNbCTB
BblABUHYTbIX TMMNOTE3 N TEOPETUHECKNX BbIBOAOB Ha OCHOBE 3MNUPUYECKN YCTAHOBJIEHHbIX CbaKTOB;

HaxoAUTb aZleKBATHYH MpPeasioXXeHHOW 3aAa4ve hU3nMYecKyto Moaenb, paspeLwaTtbs NpobneMy Kak Ha
OCHOBE MMEKLMNXCSA 3HAHUI 06 31eKTPOMarHUTHbIX ABJIEHUSIX C UCMOJIb30OBaHWEM MaTeEMaTUYECKOro
annapara, Tak 1 Nnpy NoMoLLn MeTOA0B OLEHKH.

KBaHTOBbIE AB/1IeHUA
BbINyCKHUK HayunTCa:

pacrno3HaBaTb KBAHTOBbIE SIBNEHMNS U 06bSACHATb HA OCHOBE MMEILWMXCS 3HAHUA OCHOBHbIE CBONCTBA
M ycnoBusa NpoTekaHmnsa aTux SIBIEHUI: eCTECTBEHHAA U MCKYCCTBEHHaAA paanoaKTUBHOCTb, a-, B- ny-
n3nyyvyeHmnd, BO3HMKHOBEHUE NIMHen4yaToro CcrnekTpa nssyyeHmd atoma,

OMNMCbIBaTb U3YYEHHbIE KBAHTOBbIE SABAEHUS, UCMNOMb3YS (PU3MYECKME BENIMUYMHBI: MacCoBOe YUCNO,
3aps40Boe YMCI0, Nepuog nonypacnaga, sHeprmusa GOTOHOB; NPU ONMUCaHMK NMPaBUIbHO TPakToBaTb
dU3NYECcKnin CMbICA NCNOJb3YeMbIX BEIMYNH, UX 0603HAUYEeHNA U eaNHULbI U3MEPEHUS; HaX0aAUTb
dhopmynbl, CBA3bIBaAOWME AAHHYO (DU3NYECKYIO BEIMYNHY C APYTMMU BENMUYMHAMU, BbIYUCAATb
3HayeHue HU3NYEeCKOn BETNYNHDI;

aHann3nMpoBaTb KBAHTOBbLIE SABIEHMS, NCMONb3YS (DU3NYECKME 3aKOHbI U MOCTYyIaTbl: 3aKOH COXPaHEHUSs
SHEeprum, 3aKoH COXpaHeHUs 3/IEKTPUYECKOro 3apaaa, 3aKOH COXpaHEeHUs MacCoBOMo Yncna,
3aKOHOMEPHOCTU U3STYUYEHUS U NOrNOLEHNS CBETA aTOMOM, MPU 3TOM pas/sindaTb C/IOBECHYHO
¢GOopMyNMpPOBKY 3aKOHa M ero MaTeMaTU4Yeckoe BbipaXKeHue;

pasfinyaTb OCHOBHbIE MPU3HaKM NiIaHETapHOM MOAEeNN aToMa, HYKJIOHHOM MOAeNnn aTOMHOro s14pa;

NPUBOAUTL NMpPUMEPbI NPOSBIEHUSA B NPUPOAE U MPAKTUYECKOr0 UCMOIb30BaHUSA PaANOAKTUBHOCTY,
A0EepHbIX U TEpMOSIAEPHbIX peakUunii, CnekTpanbHOro aHanunsa.

BbINYCKHUK MONYYUT BO3MOXHOCTb Hay4YnUTbCA:

NCMoNb30BaTh MOSyYeHHble 3HaHWUS B MOBCEAHEBHON XM3HW Npu obpalleHnn ¢ npnbopamm n
TEXHUYECKMMU YCTPONCTBaMM (CHETUYMK MOHUIMPYIOWMX YacTuL, AO3UMETP), AN COXPaHEHUs 340POBbS
n cobntoaeHna HOPM 3KOJIOMMUYECKOro NoBeAEHUS B OKpYXKatowel cpeae;

COOTHOCUTb SHEPIUKD CBA3UN aTOMHbIX a4ep C ,Cl,eq)eKTOM Macchl;

npmnBoANTb NMpUMEPDbI BIIMAHUA PaaANOaKTUBHDbIX M3ﬂyquMl7'I Ha XWBbl€ OPraHnM3Mbl, MNMOHNUMATb NPUHLNN
nencTeus AO3MMETPaA U pa3sindaTb YC/10BUA €ro MCnoJib30BaHUA;

NMOHMMATb 3KOJ1I0rnM4ecKkmne ﬂp06ﬂeMbI, BO3HMKaKLWKMe Npm MCNosib30BaHMM aTOMHbIX 3J'IeKTp0CTaHL|,VIl7I, n
nyTn peweHna aTnx r|p06neM, NeEPCNEKTMBbI NCMNOJIb30BaHUA ynpaBAdeEMOro TepMoaaepHoOro CMHTe3a.

dneMeHTbl acCTpOHOMUMU

BbINyCKHUK HayunTCca:



YKa3biBaTb Ha3BaHWA NNaHET ConHeyHoMn CUCTEMDbI, pa3nnyaTb OCHOBHbIE NMPU3HAKN CYTOYHOIO
BpalweHna 3Be34HOro He6a, ABumxeHus JlyHbl, ConHua n naaHeT OTHOCUTENbHO 3Be34;

NMOHMMATb pa3inynga Mexay renwoueHTqueCKoﬁ " FeOLI,EHTpMLIECKOVI cncreMmamm Mmpa.

BbINYCKHUK MONMYYUT BO3MOXHOCTb HaYyUMUTbCAH:

yKasbiBaTb 06LMe CBOACTBA U OT/INYMSA MSIA@HET 3EMHOW rpynnbl U NAaHET-TUraHToOB; MasblX Ten
ConHevyHon cncTteMbl U BOMbLUNX MNAHET; MONb30BaThbCA KapToOM 3Be3AHOro Heba nNpu HabnwaeHnsax
3BEe3HOro Heba;

pasnnuyatb OCHOBHblE XapaKTepuUCTUKK 3Be34 (pa3Mep, UBET, TeEMNepaTypa) COOTHOCUTb LIBET 3BE3/bl C
ee TeMnepaTypon;

pa3nn4yaTtb rMnoTeE3bl O MPONCXOXAEHUN CONTHEYHOWM CUCTEMDI.

TemaTnueckoe IJIAHUPOBAHUE

Ha3zBanue reMbl

KoanuectBO
OTBOIUMBIX
JaCOB

KoauuecTtBO
KOHTPOJIbHBIX
padort

®opMbl, BUJIbI U
co/iep:KaHue 1esATeJILHOCTH
10 peaju3anum
BOCIIUTATEJILHOTO
NMOTEHHMAJIA YPOKA

3aK0HEBI B3aUMOIECHCTBUS U
IIBIKEHUS TEI

33

- Ypok pelieHus
MPAKTUYCCKHX 3a7a4;

- YpOK — jiekius (ouorpadus
YUYCHBIX, UCTOPHS
OTKPBITHHA )

- HCCIIEIOBATENBCKAS
NEeSTENbHOCTD YYaluXCs,

- MyOJIMYHOE BBHICTYIUICHHE
nepes Kiaccowm;

- ypok  —mnabopaTopHas
pabota
(PKCTIEpHMEHTATbHBIC
paboTHI IO TpyIIaMm);

- JIOMAIlHUK DKCIIEPUMEHT
UHAWBHUAyallbHas paboTa)

- oueHuBaTh ycnexu Poccun
B CO3JaHUM  PaKETHOU
TEXHUKH. Paborath c
TaOMUIaMd U CXEMaMH,
MPUMEHSTh TIPH  PEIICHUH
3a/1a4 Ha 3aKOH COXPaHECHHUS
AMITYJTbCa

Mexanuueckne KoiaeOaHus U
BOJIHBIL. 3BYK

16

Ypox penieHus
IIPAKTUYECKUX 3a7ay;

- YpOK — jiekius (Ouorpadus
YUEHBIX, UCTOPUS OTKPBITHH

B paMKax NaTPUOTUYECKOU
HAIIPABJIEHHOCTH )
-  ypok  —nabopaTopHas




pabota
(sxcrIeprMeEHTATBbHBIE
paboThI 1o rpynmnam);

- YpOK — JHUCKyCCHUSI O
MOPAXKAIOIIHUX bakropax
ANEKTPUYUECKOTO TOKa,
TEXHUKE O€30MacHOCTH TI0
paboTe C DJIEKTPUYECTBOM,
IIEpPBOM [IOMOLIU pu
HOPKEHUH AJIEKTPHUCCKUM
TOKOM

:‘)JIGKTpOMaFHI/ITHOC II0JIC

22

- HcTopudeckuil 3KCKypc B
paMkax [IaTPUOTHUYECKOU
HAIPaBJICHHOCTH;

- YPOK perteHus
MPAKTUYECKUX 3aj1ay;

- ypok  —jnabopaTopHas
pabora
(PKCTIEpHMEHTATbHBIC
paboThI IO rpyIMIam);

CTpOGHI/IC aToMa U aTOMHOI'O
AApa

22

- ypok  —nabopaTopHas
pabora
(sxCTIEpUMEHTATbHBIE
paboTHI TIO TPYIIIAM);

- JIOMAIlIHUH JKCHEPUMEHT
WHIUBUIyaJIbHAsI paboTa)
-OpueHTHPOBATHCS u
BOCTIPUHUMATH TEKCTBI
HAyYHOTO CTHIIAL.
VYcraHaBiMBaTh IPUYMHHO-
CJIeZICTBEHHBIE CBSI3H.
BrimonHsoT omepauuu  co
3HaKaMu u
CUMBOJIaMU.OIUCHIBATh
ctpoenue  danapa. [laBarh
XapaKTePUCTUKY YaCTHII,
BXOJISIIIUX B €T0 COCTaB

CtpoeHue ¥ DBOJIONHS
Bcenennon

- HMcropuueckuili 3KCKypc B
paMKax NaTPUOTHYECKOM
HaIpPaBJIEHHOCTH;

- YPOK peLeHus
IPAKTUYECKUX 3ajiay;

- ypok  —nabopaTopHas
paborta
(PKCTIEpHMEHTATbHBIC
paboTHI [0 rpyImnam);

IToBTOpEeHne

UTOoro

102




3. COAEPAHUE YHEBHOIO NPEAMETA

1. 3aKoHbl B3aumopgeiicTeua u agsuxkeHus ten (33 u)
MaTepuanbHasa Touyka. Cuctema otcyeTa. MNepemeweHne. CKOPOCTb NPAMOJIMHENHOTO PaBHOMEPHOIo

ABuvKeHuna.MpaMoIMHEHOE PaBHOYCKOPEHHOE ABUXKEHNE: MTHOBEHHASACKOPOCTb, YCKOPEHUe, NepemelleHME.
padUKM 3aBUCUMOCTUKMHEMATUYECKMX BEJIMYMH OT BPEMEHU MPU PABHOMEPHOM MPABHOYCKOPEHHOM ABUNKEHUU.
OTHOCUTENBHOCTb MEXaHMYECKOTO ABUMKEHUA. [eOLLEeHTPUYECKAA N FTeIMOLEHTPMUYECKAA CUCTEMbI MUPa.
NHepumanbHas cuctema otcyeta. 3akoHbl HbtoToHa.CBobogHoe nageHue. HeBecomocTb. 3aKOH BCEMUPHOTO
TAroteHus. [MickyccTBeHHble cnyTHUKKU 3emnn.]1 Mmnynbce. 3aKOH coxpaHeHMa MMnyibca. PeakTuBHOE ABUMKEHME.

®POHTA/IbHbIE JIABOPATOPHbIE PABOTbI
1. UccnepoBaHune paBHOYCKOPEHHOTO ABMXeHUA 6e3 HauaNbHOW CKOpOCTH.

2. UamepeHune yckopeHus cBo60AHOTO NajeHus.

2. MexaHu4yeckue Koneb6aHuA 1 BoJHbI. 3BYK (16 4.)

KonebatenbHoe asuxeHue. KonebaHua rpysa Ha npy*unHe. CBoboaHble KonebaHus. KonebaTenbHas cuctema.
MaAaTHUK. AMNAnTYyaa, nepuoa, 4actota KosiebaHui. [FapmoHmyeckme KosiebaHus]. MpeBpalueHue sHeprum npm
KonebaTeNlbHOMABWMMKEHNN. 3aTyxatowme KonebaHua. BoiHyKaeHHble KonebaHua. PesoHaHc. PacnpocTpaHeHue
KonebaHuin B ynpyrux cpeaax. MNonepeyHole U Npogo/ibHble BOHbI. JaMHa BoAHbI. CBA3bA/MHbBI BOHbI CO
CKOPOCTbIO ee pacnpoCTpaHeHMa U Neprmoaom(4acToToli). 3ByKoBble BOIHbI. CKOPOCTb 3BYKa. BbicoTa, Tembp

M TPOMKOCTb 3BYKa. IX0. 3BYKOBOW pe3oHaHc. [MHTepdepeHumasByKal.
OPOHTA/NbHAA NABOPATOPHAA PABOTA

3. UccneaosaHune 3aBUCMMOCTM NEPMOAA M YaCTOTbl CBOBOAHbIX KonebaHMit MasTHUKA OT AJIMHbI €70 HUTWU.

3. dneKTpomarHutHoe none (22 u)
OaHOopOoAHOE N HEOAHOPOAHOE MAarHUTHoe none. Hanpas/ieHWe ToKa M HanpaBJAeHME NHWUIA €0 MAarHUTHOrO NOAS.

Mpasuno bypasumka. O6HapyKeHWE MarHUTHOTO NoAs. Mpasnao neBoi pyku. MHAYKUMA MarHUTHOIo NoAs.
MarHuTHbIN NOTOK.ONbITbl Papages. INEeKTPOMArHUTHaA MHAYKUMA. HanpaBaeHNenHAYKLMOHHOIO TOKa. [Mpasuaio
JleHua. ABneHne camonHayKLmMK. NepeMeHHbIN TOK. FeHepaTop NepeMeHHOro Toka. Mpeobpa3oBaHma IHEPTUN B
aneKkTporeHepaTopax.TpaHchopmaTop.

Mepeaaya 3NEKTPUYECKON SHEPTUM Ha paccToAHME. INEKTPOMArHUTHOE Nose. DNEeKTPOMarHUTHble BOAHbI. CKOPOCTb
pPacnpoCTPaHEeHMWs 3/IeKTPOMATrHUTHbIX BOJIH. BAMAHME 31€KTPOMArHUTHBIX U3/TlyYeHWUI Ha KMUBbIE OPraHU3MbI.
KonebatenbHbIAKOHTYp. MoaydeHme 31eKTPOMarHUTHbIX KonebaHuit. MpuHUMNbI PaaMOCBA3N U TeNEeBUAEHMA.
[MHTepdepeHuns ceeTa.]

JneKTpoMarHuTHas npupoaa ceeta. lNpenomneHue ceeta. MNokasatenb npenomneHua. Aucnepcus ceerta. Ligeta Ten.
[CnekTporpad v cnekTpockon.] Tunbl ONTUYECKMX CNEKTPOB. [CNeKTpanbHbIi aHanus.] MornolieHne u ucnyckaHme
cBEeTa aToMamu.MponCXOKAEHMNE NINHENYATLIX CMEKTPOB.

®POHTAJIbHbIE TABOPATOPHbIE PABOTbI



4. N3yyeHwne ABNEHUA 3NEKTPOMArHUTHON MHAYKLMMN,
5. HabntogeHune cnaowWHOro 1 IMHeNYaTbIX CNEeKTPOB UCMyCKaHUA.

4. CrpoeHue aToma M aTOMHOro Aapa (22 4.)

PaanoaKTMBHOCTb KaK CBUAETE/IbCTBO C/IOXKHOro CTPOEHMS aToMOB. Anbda-, 6eTa- U ramma-usnydeHua. OnbiTbl
Pesepdopaa. ApepHasa moaens aToma. PagnoakTMBHbIe NpeBpaLleHnsa aTOMHbIX aaep. CoxpaHeHue 3apAa0Boro u
MaCcCOBOTO YMCeNNPU AAEPHbIX PEAKLUAX. DKCNEePUMEHTAbHbIE METOAbI UCCIe0BaHMA YacTmL, NMPOTOHHO-
HeWTPOHHasA moaenb aapa. PM3nYECKMIt CMbICA 3apAA0BOro M MaccoBoro Ymcen. Msotonbl.Mpasuna cmeleHmsa ann
anbda- 1 6eta-pacnaga npu AepHbIXPEAKUMAX. DHEPrUa CBA3M YacTul, B sape. JeneHve sgepypaHa. LlenHas
peakuma. AaepHan sHepreTnKa. dKkonornyeckne Npobaembl paboTbl aTOMHbIX 31EKTpOCTaHUMIi. [losumer-

punAa. I'Iepmo,u, nonypacnaga. 3aKoH PagnoakKTUBHOIO pacna,qa.BnMﬂHme PagnoOaKTUBHbIX M3ﬂyLIEHMl71 Ha XuBble
OpraHun3mebl. TepMOﬂAepHaﬂ peakuuAa. MCTOUYHMKN HEpPrnmn ConHua nssess,

®POHTA/IbHbIE NABOPATOPHbIE PABOTHI

6. IamepeHune ecTecTBEHHOIO pagnaunoHHOro GoHa f03MMETPOM.
7. V3yuyeHune peneHunn aapa atoma ypaHa no ¢pororpadum TpeKos.

9. M3yyeHmMe TPEKOB 3apAKEHHbIX YacTuL, Mo rotosbiM doTorpadusam.
5 CrpoeHue n aBontoums BceneHHom (6 4.)

Cocrtas, cTpoeHue n npoucxoxkgeHme CosiHeYHoM cucteMsl. M1aHeTbl U manble Tena CoNHEeYHON CUCTEMBbI.
CtpoeHnue,nsnyyeHune n ssonouna ConHuya v 3gesg. CrpoeHue n 3BonoLmMA

BceneHHoM.

OueHouyHbIe MaTEPHUAJIBI

1.KoHTponbHbIE U camocToATeNbHbIE paboThI 1o (husuke. 9 knacce: k yueOHuky A.B.Ilepbimknna «Pusnka.
8 kmacc» ®I'OC/O.U.I'pomosrieBa.- 9-e uzn., mepepad. u gom. — M.: M3narenscTBo «Ok3amen», 2020. —
128 c. (Cepust «YueOHO-METOINYECKUN KOMILIEKT).

2. CoopHHK 3a1a4 1o (pu3uKe. 7-9 Kiacchl: Mocooue sl yJanuxcst 001meo0pa3oBaTeNbHBIX YIPEKICHU /
B.N. Jlykamuk, E.B. IBanoBa. — 25-¢ uzn. — M.: Ilpocsenienue, 2011. — 240 c.

3. Tectol o pusmke. 9 kimacc: k yueonuky A.B. «®usuka. 8 xinace». PI'OC/ A.B. Ueborapesa. — 12-e uzn.,
nepepadb. M mon. — M.: UspmarenbctBo «Ok3amen», 2017. — 222 c.(Cepusi «YueOHO-METOIUYECKUI
KOMILJIEKT).

MeToanyeckue MaTepuaIbl
1. Ilepoimikun A.B. ®usuka 9 ki.: yaeOuuk/ A.B. [lepoimkun. — 5-e uzn., crepeorun. — M.: /Ipoda, 2017.
2. CoopHuUK 3a71a4 10 (pu3uKe. 7-9 Kiacchl: mocodue A ydaumxcs: 001eo0pa3oBaTeNbHBIX YUPEKICHUH /
B.N. Jlykamuk, E.B. UBanoBa. — 25-¢ m31. — M.: [Ipocsemnienne, 2011. — 240 c.
3. Tectsl o ¢uszuke. 8 kinacc: k yueonuky A.B. «Dusuka. 9 xnace». PI'OC/ A.B. Yeborapesa. — 12-e uzn.,
nepepad. M nmon. — M.: UspmarensctBo «Ok3amen», 2017. — 222 c.(Cepusi «YueOHO-METOIUYECKUIT
KOMILJIEKTY).



4. Ypoku Qpu3uKy ¢ mpuMeHEHNEM HHPOPMAITMOHHBIX TEXHOIOTHA. 7-11 KIIacChl: METOIMYECKOE MTOCOOUE C
AJIEKTPOHHBIM NpuiiokeHueM /3.B. Anekcannpona u ap. — M.: M3gatenbctBo «I'modycey», 2009. — 312 c.

5. bubnumoreka 3MeKTPOHHBIX HArMIAHBIX Tocoouit «Pusuka 7-11», - I'Y PL] OMTO, Kupunn u Medoamii,
2003.

6. YuebHoe anekrponHoe u3ganue «Pusuka. 7-11 kmaccel. [Ipaktukym. 2 CD. — komnanust «DU3UKOH.
www.physicon.ru.

7. NaTepaktuBHbli Kype ¢pusuku 7-11. — OO0 «Duzukony, 2004-MSC SoftwareCo, 2002 (pycckast Bepcus
«Kusas pusuka» MHT, 2003). www.physicon.ru.

8. Dnexrponnas 6ubnmoreka [Ipoceemenue. [Ipocemenne MEJIA. MynberumenuitHoe yuebHOE TTocoome
HOBOTO 00pasma. OCHOBHAsI MIKOJIA. 7-9 KIIacCHI.

9. bubnmuoreka HarnsaHBIX mocobuii: PU3UKA. 7—11 knaccel. Ha mnardopme «1C: ObpaszoBanue. 3.0»: 2
CD: Ilon pen. H.K.Xannanoga. - [[poda-dopmo3sa-Ilepmckuii PLIN.

10. Exunas xomnexmust SOP http://school-collection.edu.ru/

20P
Caiir: http://class-fizika.ru/09 class.html

Enunas xomutekuus mudpoBbix 00pa3oBaTelbHBIX pecypcoB. http://school-collection.edu.ru/

Kabuner ¢pusukn Cankr-IlerepOyprckoro yHuBepcUTETa IMEeJaroruaeckoro MacTepcTBa
(http://www.edu.delfa.net:8101/)

(https://www.eduspb.com/ HoBast Bepcusi)

®uzuka. ru (http://www.fizika.ru
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