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l. IHosicHuTe IbHAS 3aNIMCKA
[Tporpamma no dusuke st 10-11 kmaccoB cocraBiieHa B COOTBETCTBHH ¢: DeepaibHBIM
3aKoHOM 00 oOpa3oBanuu B Poccuiickoit ®enepanuu (ot 29.12.2012 N 273-D3 (pex. ot
29.07.2017)), TpeboBanmsimu denepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
cpenuero obmiero oopazosanus (PI'OC COO); npumepHOil mporpamMmbl y4eOHOTO Kypca
(IlaTtanuna A.B., Paboune mporpammer, @usuka, 10-11 kmaccel. — M.: [Ipoceemenune, 2017.),
koMmIuiekTa yueOHukoB . SI.Mskumies, b.b.byxosues, H.H.Cotckwuii / [Tox pex.
H.A.ITapdentbeBoii, ®usnka. 10 kiacc. ba3oBsiil ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM
npuioxenuem). — M.: [Ipocsemenue, 2017.), I'.I.Msaxumes, b.b.byxosues, H.H.Corckuii /
ITox pen. H.A.IlapdentreBoii, ®usuka. 11 knacc. ba3oBblit ypoBeHb (KOMILIEKT €
AJIEKTPOHHBIM TpuiioxkenueM). — M.: [Ipocsemienue, 2017.).
Ha u3yuenue yueObHOro mpeamera OTBOAUTCS
10 knacc — mo 2 4aca B HeAeo, 70 4acoB B o/l
11 xnacc — 1o JiBa yaca B HeJemto, 68 4acoB B Toj
Nzydenne ¢pusuku B 10-11 knaccax HanmpaBiIeHO Ha JTOCTHIKEHUE CIICAYIOIINX IeJIei:
® OCBOCHHE 3HaHMI 0 PyHIAMEHTAJIbHBIX (U3NYECKUX 3aKOHAX U MPUHIUIAX, JIEKAIIUX B
OCHOBE COBpEMEHHOU (pr3nuecKkoi KapTHHBI MUPa; HauboJee BaKHBIX OTKPHITHSIX B
obnactu (pU3MKH, OKA3aBIIMX OMPEACISAIONISe BIUSIHAC HA PA3BUTHE TEXHUKH H
TEXHOJIOTHH; METOAaX HAYYHOI'O MO3HAHUS TPUPO/IBL;
® [PUMEHSTH MOJTYICHHBIC 3HAHUS 110 (PU3HKE 151 OOBSICHEHHS Pa3HOOOPA3HBIX
(U3HYECKUX SIBJICHUW Y CBOWCTB BEIIECCTB; MPAKTUYCCKOTO HCIIOJIb30BAHUS (DH3MIESCKHIX
3HAHUU;
® pa3BHUTHE MMO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIPOIIECCE MPUOOPETEHUSI 3HAHUN U YMEHUH 10 (PU3UKE C UCTIOIB30BAHUEM PA3IUYHBIX
HMCTOYHUKOB MH(POPMAIIH, B TOM YUCIIE CPEJICTB COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTH; POPMHUPOBAHUE YMEHUH OIIEHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYUYHON
nHpopmanuu;
® BOCHUTaHUE YOEKICHHOCTH B BO3MOKHOCTH IMO3HAHMS 3aKOHOB ITPUPO/IHI;
WCIIOJIb30BaHUs JOCTHIKCHHUN (DU3MKU HA 0J1aro pa3BUTHS YSJIOBEUYCCKON IMBUITU3AIINY;
HEOOXOUMOCTH COTPYJHUYECTBA B MIPOIIECCE COBMECTHOTO BBITIOIHEHUS 3a/1a4,
YBXXUTEIHLHOTO OTHOIIEHUSI K MHEHHIO OTITIOHEHTA MPHU 00CYKICHUH MPodiieM
€CTECTBEHHOHAYYHOI'O COJEPKaHUSI; TOTOBHOCTH K MOPaJIbHO-ITUYECKOM OLIEHKE
WCIIOJIb30BAaHUS HAYYHBIX JOCTH)KEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aIUTY
OKpPY’KaloIllel Cpeabl;
® HCIOJIb30BaHUE MTPUOOPETECHHBIX 3HAHUM M YMEHUMN VISl peIIeHUs MPAKTHUYECKUX 3a/1a4
MMOBCEAHEBHON KU3HU, 0OeceueHrs 0e30acHOCTH COOCTBEHHOM JKU3HH.
JlocTuxenne 3TUX 1enei odecrneynBaeTcs pelieHueM CIeIYIOIMNX 3a/1a4:
e (GopMHPOBaHUS OCHOB HAyYHOT'O MUPOBO33PEHHUS;
Pa3BUTHSI HHTEIUIEKTYaJIbHBIX CIOCOOHOCTEN ydaluxcs;
pa3BUTHE TTO3HABATENHHBIX HHTEPECOB IIKOJIBHUKOB B MpoIIecce N3yueHus: (HU3HKH;
3HAKOMCTBO C METOJIaMU Hay4YHOT'O IMO3HAHUS OKPYKAIOLIEro MUPA;
MOCTaHOBKA Mpo0JeM, TPEOYIOIINX OT YYalIUXCs CaMOCTOSATEIbHON NESTENLHOCTH 10 UX
pa3peleHuIO;
® BOOPY)KCHHE INKOJbHHKA HAy4YHBIM METOJOM TIO3HAHUS, TO3BOJISIONINM TOJIY4aTh
00BEKTUBHBIE 3HAHUSI 00 OKPYKAIOIIEM MHUPE.



1. Ilnanupyembie pe3yJbTaThl
Mexanu4yeckue siBJICHHS

BbInycKHUK HAYYHTCS:

® pAaco3HaBaTh MEXAaHUYECKHE SIBJICHHS U OOBACHATH HAa OCHOBE MMEIOLIUXCS 3HAHUI
OCHOBHBIE CBOMCTBA WJIM yCIIOBHUS MPOTEKAHUS 3TUX SIBICHUN: paBHOMEPHOE U HEPABHOMEPHOE
JBI)KEHUE, PaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBHKEHHE, OTHOCHTEIBHOCTD
MEXaHUYECKOTO JIBHKEHUS, CBOOOHOE Ma/IeHNe Tell, pABHOMEPHOE JIBUKEHHE MO0 OKPYKHOCTH,
MHEpIMs, B3aUMOJICHCTBUE Tell, PEaKTUBHOE JIBWKCHUE, IIepeaya JaBIeHHUs TBEPABIMH TeJIaMH,
KUAKOCTAMU M TazaMu, aTMoc(epHoe [aBieHHE, IJIaBaHUE TeJ, PaBHOBECHE TBEPABIX Tell,
UMEIOIIMX 3aKpPEIUIEHHYI0 OCh BpalleHHs, KOJIeOAaTeNIbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
JBIDKEHUE (3BYK);

® ONUCHIBATh MH3YYECHHBIE CBOWCTBA TEJI W MEXAHWYECKHE SIBJICHUS, HCIOIb3YA
¢u3nueckre BEIMYMHBIL: MyTh, IepeMelIeHe, CKOPOCTb, YCKOPEHHUE, TIepro]l 00paleHus, Macca
Tena, IJIOTHOCTh BEIECTBa, Cujia (Cujia TSDKECTH, CHJIa YINPYrOCTH, CHUJla TPEHUs), JaBJCHHE,
UMITYJIbC Tella, KUHETHYeCKas SHEprus, MOTEHIMaIbHas SHEPrusi, MexaHudeckas palora,
Mexanuuyeckass MoiHocTh, KIIJ| mpu coBepuieHun paboThl ¢ HCHOJIB30BAHUEM IPOCTOTO
MeXaHU3Ma, CHJIa TPEHHs, aMIUTUTY/1a, IEPUOJI U YacTOTa KoJeOaHHii, [UTMHA BOJHBI M CKOPOCTb
€€ pacmpoCTpaHEHHUs; TMpPH ONUCAHUM TMPABUWIBHO TPAaKTOBaTh (U3MUYECKUNH  CMBICT
UCTIOJIB3YEeMBIX BEIMYUH, MX OOO3HAYCHHS W EAMHULBI W3MEPEHUs, HaXOIuTh (HOpMyIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO0 BEITUYMHY C JIPYTUMU BEIMYMHAMH, BBIYUCIATH 3HAUYCHUE
(U3UYECKON BEIMYUHBI,

® aHAIM3UPOBATH CBOMCTBA TEJ, MEXAHWYECKUE SIBICHUS U TMPOLECCHI, HUCIOIB3YS
dbusznyecKkue 3aKOHBI: 3aKOH COXPAaHEHUs SHEPrHH, 3aKOH BCEMHPHOTO TITOTCHHS, MPUHIIMII
CYMEPIIO3UINH CHII (HaXOXKaeHue paBHoaencTByomen cuibl), |, I u 11l 3akonsr HetoToHa, 3akoH
COXpaHEeHMs MMITylibca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; MpU ITOM pPa3InyaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U €T0 MAaTEMaTU4ECKOE BBIPAKCHNUE;

® paziIUyaTh OCHOBHBIC MPHU3HAKU HM3YYCHHBIX (U3NYECKUX MOJeNel: MaTepuaibHas
TOYKa, MHEPIHATIbHAS CHCTEMa OTCUETA,

e pemiaTth 33Ja4M, UCTOIB3Yysl (PU3MUYECKHE 3aKOHBI (3aKOH COXPAHEHHS SHEPTHH, 3aKOH
BCEMUPHOI'O TAroTeHUs, npuHuun cyneprnosuuuu cui, |, Il u Il 3akonsr HeroToHa, 3akoH
COXpaHeHMsI HMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Hopmynsl,
CBSI3bIBAIOIIME (DU3MUECKUE BENIWYHMHBI (TyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, TUIOTHOCTh
BEIIIECTBA, CUJIA, AABJICHHE, UMIIYJIbC Tella, KHHETUYeCKas SHeprus, NOTEHIMaIbHAs SHEpPrusl,
MexaHuuyeckass pabora, mexaHuyeckass mourHocts, KIIJl mpocroro mexaHusma, cuila TPEHUS
CKOJIbXKEHUS, KO3 PULIMEHT TpeHus, aMIIUTY1a, IEpUOJ] U 4acTOTa KOoJIeOaHUH, UTMHA BOJIHBI U
CKOpPOCTh €€ pacIpOCTpPaHEHUs): Ha OCHOBE aHAIM3a YCIOBHS 3a/layd 3alliChIBaTh KpaTKoe
yCIIOBHE, BBIIENATH (U3UYECKHUE BEIMYUHBI, 3aKOHBI U (OPMYIbI, HEOOXOIUMBIE Ui €€
pelIeHusl, TPOBOJUTh PAcUeThl W OIEHUBATH PEAbHOCTH IMOJNYYEHHOTO 3HAUeHHs (PU3NIECKOM
BEJIMYMHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306aMb 3HAHUSL O MEXAHUYECKUX SGNeHUIX 8 MNOBCeOHEeBHOU JHCUHU Ol
obecneuenusi 6e30nacHOCMuU Npu 0OpawieHuy ¢ npudopamu U MexXHUYeCKUMU YCmpoUucmeamu,
0I5l COXpaHeHUusi 300P06bsi U COONOOEHUSL HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujell
cpede;  npueoOOUMb  NpUMeEpbl  NPAKMUYECKO20 UCHONb308AHUS  (U3UYECKUX 3HAHUU O
MeXaHuyecKux AeleHusx U (QuU3UYecKux 3aKOoHax; NpuMepbl UCHNONb308AHUSL 80300HOBNAEMbIX
UCMOYHUKOS — DHEp2uu,  IKOA0SUHEeCKUX  NOCAeOCMBUll  UCCIe008AHUA  KOCMUUECKO20
NPOCMPAHCMS,

® paziuuamv 2panuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapakmep @QYHOAMEHMANIbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEXAHUYeCKol IHepeuu, 3aKOH
COXpaHmeHUusi UMNYIbCd, 3AKOH BCEMUPHO20 MASOMEHUs) U O02PAHUYEHHOCMb UCNONIb308AHUS
yacmuuvlx 3aKkoH08 (3akoH I yka, Apxumeda u op.);

® HAXOO0UMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0aue @OU3UYECKYI0 MOoOelb, pa3peulams



npobnemy KAk HaA OCHO8e UMEIOWUXCS 3HAHULUL N0  MeXaHuke ¢  UCNONb308aAHUEM
MAMeMamuyecKoeo annapama, max u npu NOMOwi Memooo8 OYeHK.
TenoBble ABIEHUS

BbINyCKHUK HAYYUTCS:

® pAacClO3HABaTh TEIUIOBBIC SBJICHHUS W OOBICHATH Ha 0a3e WMEIONIMXCS 3HAHUHN
OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS MPOTEKAHHS 3TUX SBJICHUH: MUQQy3us, u3MEeHEHHEe o0beMa
Tel TPU HarpeBaHWU (OXJAXKICHUM), OOJbIIas CKHUMAEMOCTh Ta30B, Majlas CKHUMAeMOCTh
XKHUJIKOCTeH M TBEPIBIX TEIN; TEIJIOBOC PABHOBECHE, HCIApEHUE, KOHJICHCAIUs, IUIABICHHE,
KPUCTAITM3AIUs, KHUIICHHE, BJIIAXKHOCTH BO3yXa, pPAa3JIMYHBIC CIOCOOBI TeIIonepeaadn
(TETUIONPOBOHOCTh, KOHBEKIIHS, M3JIyUYCHHE), arperaTHble COCTOSHHSI BEIIECTBA, MOTJIOIICHUE
DHEPruM TMPH UCHAPECHUU >KUIKOCTH M BBIICICHUE €€ MPH KOHICHCAIMU Mapa, 3aBUCHMOCTH
TEMIIepaTypbl KUIICHUS OT JIaBJICHHUS;

® OMHCHIBATh M3YYCHHBIC CBOMCTBA TEN W TEILJIOBHIC SIBIICHUS, UCIIOJB3Ys (PUINUCCKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPSHHSISI SHEPTHUs, TEMIIepaTypa, yAeIbHAs TEIUIOEMKOCTh
BEIIECTBA, YJACIbHAs TEIUIOTA IUIABICHHS, YIENbHAas TEIUIoTa MapooOpa3oBaHUs, yIelbHAs
TEIUIOTa CrOopaHUs TOIUIMBA, KOY(DQPUIMEHT MOJE3HOTO ICHCTBHS TEIUIOBOTO JBUTATENS; MPHU
ONKCAaHWM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, WX
0003HAYCHHSI M STUHUIIBI U3MEPEHUS, HAXOAUTh (DOPMYJIBI, CBA3BIBAIONINE TaHHYIO (PU3HUECKYIO
BEJIMYKMHY C APYTUMH BEJTMUYMHAMH, BEIYUCIISATH 3HAYCHUE (PU3NICCKOM BETHUNHBL;

® AHAJIM3WPOBATH CBOMCTBA TEJ, TEIUIOBBIC SBJICHUS M MPOIIECCHI, HCIIOIb3Ys] OCHOBHBIE
MOJIOKEHUST aTOMHO-MOJICKYJISIPHOTO YYCHHS O CTPOCHHH BEIIECTBA W 3aKOH COXPAHCHUS
SHEPIHH;

® pazMyaTh OCHOBHBIC NMPHU3HAKU M3YUYCHHBIX (U3UYCCKUX MOJECICH CTPOCHHS Ta3oB,
KUJKOCTEH U TBEPIBIX TET;

® [PUBOJIUTH MPUMEPHl MPAKTUYECKOTO HCIOIB30BaHUS (U3UYCCKUX 3HAHUU O
TETUIOBBIX SIBJICHHSIX;

e pemaTh 3aJa4M, WCIOJB3Yys 3aKOH COXPAaHEHHWsS SHEPTUU B TEIUIOBBIX IpOIeccax U
dbopMyIIbl, CBS3BIBAOIIHE (DU3WYECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa,
yleNbHas TEIUIOEMKOCTh BEIECTBa, yJelbHAs TEIUIOTa IUIABJICHHS, YACHbHAs TEIUIOTa
napooOpa3oBaHus, YAETbHAs TEIUIOTa CTOPAHHS TOIUIMBA, KOA(M(OUIIMEHT IOJIE3HOTO IEHCTBHS
TEIUIOBOTO JIBUTATENs): HA OCHOBE aHaIW3a yCJIOBHS 3aJayd 3alUChIBaTh KPATKOE YCIOBUE,
BBIICTIATh (DM3MUECKUE BEIUYHMHBI, 3aKOHBI W (OPMYJIbI, HEOOXOIWMBIC IS €€ pEeIIeHUs,
MIPOBOAMTDH PAcUeThl U OLIEHUBATh PEAbHOCTh MOyYEHHOTO 3HAUYEHUs (PU3HUECKOI BEIUYNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL306AMb 3HAHUSL O MENNI0BbIX SGNCHUX 6 HNOBCEOHEeBHOU JHCUSHU OISl
obecneuenusi b6e3onacHocmu npu 0OpaweHuu ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUS. HOPM IKOJIOSUYECKO20 NOBEOCHUsl 8 OKpYicaouel
cpede; npusoOUMb NPUMEPbL IKOAOSUHECKUX NOCIeOCMEUtl pabomsl 0gueamencii 6HYmMpeHHe20
c2opanusl, Meniosvix U 2UOPOINEKMPOCNAHYULL

® paziuuamv Sparuybl NPUMEHUMOCMU GUUYECKUX 3AKOHO8, NOHUMAMb 6Ceoduull
xapakmep GyHOAMEHMANbHbIX (U3ULECKUX 3AKOHO8 (3AKOH COXPAHEHUS YHepeUulu 6 Mmenjio8blx
npoyeccax) u 02PAHUYEeHHOCMb UCNOIb308AHUSL YACHHBIX 3AKOHO8;

® HAXO0UMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0aue (U3UYECKYI0 MOoOelb, pa3peulambs
npobremy Kak Ha OCHO8E UMEIOWUXCS 3HAHULL O MEeNI08bIX SGIEeHUSAX C UCNOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOouwju Memooo8 OYeHKuU.

DJIeKTpUUYeCKHe 1 MATHUTHBIE SIBJICHUSI

BbInycKHUK HAYYHTCS:

® pACIIO3HABATh JJICKTPOMATHUTHBIC SIBJICHUS W OOBSACHATH HA OCHOBE HMMEIOIIUXCS
3HAaHWW OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS TPOTEKAHWUS JTHX SIBICHHUW: JJICKTPU3AIUSA Tel,
B3aMMOJICHCTBHE 3apsOB, JJIEKTPUUYECKUH TOK U €ro JeHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHMTHOE), B3aMMOJICHCTBHE MAarHUTOB, JICKTPOMArHUTHAS WHIYKIUS, JEHCTBHE MAarHUTHOTO
MoJii Ha TMPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsOKEHHYIO YacTHILy, JeHCTBUE



AIIEKTPUYECKOTO TOJISI HA 3apsDKEHHYIO YaCTHIly, DJIEKTPOMATrHUTHBIC BOJIHBI, MPSMOJIUHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHUE U MPEIOMIICHHE CBETA, IUCIIEPCUs CBETA.

® COCTaBJSTh CXEMbI JJICKTPHUUECKUX IIETEH C TOCICIOBATEIIHBIM M IapallieIbHBIM
COETMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIeTen
(MCTOYHUK TOKA, KITFOY, PE3UCTOP, PEOCTAT, IAMIIOUKa, aMIIEpPMETP, BOIBTMET)).

® JCMOJb30BaTh ONTHUYECKUE CXEMBI JIJIsl MOCTPOCHUS N300paKeHUH B IVIOCKOM 3epKajie
¥ coOMparoIen JuH3e.

® ONHCHIBATh HM3yYCHHBIC CBOWCTBA TEJI W 3JIEKTPOMATHUTHBIC SIBICHUS, HCIOIB3YS
du3nyecKue BEJIMYMHBL: DIIEKTPUYCCKUI 3apsja, cujia TOKa, SJICKTPUUYECKOE HAmpshKEHUE,
ANEKTPUYECKOE COMPOTUBIICHUE, YIECIbHOE COMPOTHUBIICEHUE BELIECTBA, pabOTa 3JIEKTPHUUECKOTO
MOJIsI, MOIIMHOCTh TOKa, (POKYCHOE pacCTOSHHE U ONTHYECKas CHJIa JIMH3BI, CKOPOCTh
9JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA; MPHU ONUCAHUH BEPHO TPAKTOBATH
(GU3HYECKUH CMBICIT HCIOJB3YEMBIX BEIUYHMH, WX OOO3HAYCHHS W CIUHUIBI H3MEPCHUS,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMMU.

® AHAIM3WPOBATH CBOMCTBA TEI, SJICKTPOMATHUTHBIE SIBICHUS U TPOIECCHI, UCTIONB3YS
(du3HYeCKre 3aKOHBI: 3aKOH COXPAaHEHUS AJIEKTPUIECKOTO 3apsaa, 3akoH Oma I yJacTka IeTH,
3akoH J[xoyns-JleHma, 3akOH MPSIMOJMHEHMHOrO PacHpOCTPAHEHHUS CBETa, 3aKOH OTPaKEHUs
CBETa, 3aKOH NPEJOMJICHHUS CBETA; MPU 3TOM Pa3jNdaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOE BhIPasKEHUE.

® TPHUBOJIUTH NPHUMEPHI MPAKTUYCCKOTO WCIOIB30BaHUS (U3MUSCKUX 3HAHUU O
AJIEKTPOMATrHUTHBIX SBJICHHSIX

e pemaTh 337a4u, UCTIONB3Yys (pu3ndeckue 3aKoHbI (3akoH OMa Il ydacTKa 1eTu, 3aKOH
Jxoyns-JleHna, 3aKOH MPSMOJMHEHHOTO PacHpOCTPAaHEHHUs CBETa, 3aKOH OTPAKCHHs CBETA,
3aKOH TIPETIOMJICHUSI CcBeTa) U (HOpPMYIbI, CBS3BIBAOIINE (PU3NUCCKUE BEIMYMHBI (CHIIA TOKA,
JNIEKTPUYECKOE HAIPSHKEHHE, JIIEKTPUYECKOE COMPOTUBICHUE, YAEIbHOE COMPOTHBICHUE
BEIECTBA, pab0Ta IEKTPUUIECKOTO TOJISI, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSHUE M ONITHYECKAs
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M 4acToTa CBeTa, (hOPMYIIbI
pacdera JIEKTPUYCCKOTO COMPOTUBIICHHS TPUIIOCIIEIOBATEIIBHOMUTIAPAIUICTEHOM COSAMHCHUN
MPOBOJHHMKOB): HA OCHOBE aHAJIM3a YCIIOBUS 3aJaud 3alUCHIBATh KPATKOE YCIOBUE, BBLACIATH
du3HYecKrue BEIMYUHBI, 3aKOHBI M (OPMYJIBI, HEOOXOIUMBIC IS €€ PEIICHUs, MPOBOIUTH
pacueTsl U OLIEHUBATh PEAbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NYEeCKON BETHMUNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

® UCNOIBL308AMb 3HAHUS 00 INIEKMPOMASHUMHDBIX SAGNIEHUSAX 8 NOBCEOHEBHOU HCUZHU OISl
obecneuenuss 6e30nacCHOCMuU Npu 0OpawieHuy ¢ npudopamu U MexXHUYeCKUMU YCmpoUucmeamu,
0I5l COXpAHeHUsi 300pP06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; npusoOUmMb NPUMEPHL BIUAHUSL INEKMPOMACHUMHBIX UZTYYEHUL Ha JHCUBbLE OP2AHUIMDBL,

® pasziuuams paHuybl NPUMEHUMOCMU QUSUYECKUX 3AKOHO8, NOHUMAMb B8CeoOuuli
xapaxkmep @DYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs 2JeKmpuyecko2o 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUSL YACMHBIX 3aKOHO8 (3akon Oma Ons yyacmka yenu, 3aKOH
Licoyna-Jlenya u op.);

® UCNONBL306aMb NPUEMbL NOCMPOEHUS DUUYECKUX MoOeell, NOUCKA U (POopMYTUpPOsKU
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U MeopemuyecKux 6bl80008 HA OCHO8E IMRUPUYECKU
VCMAHOBNIEHHbIX (PaKmoa,

® HAXOO0UMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0aue (U3UYECKYI0 MOoOelb, pa3peulambs
npooneMy Kak HaA OCHO8e UMEWUXCA 3HAHUL 00 31eKMPOMACHUMHbBIX —SGNIeHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu HOMowu Memooo8 OYeHKU.

KBanToBbBIE sIBJICHMSI

BbInycKHUK HAYYHTCS:

® pACIIO3HABATh KBAaHTOBBIC SIBIICHUS W OOBSCHATH HAa OCHOBE HWMEIONIUXCS 3HAHUHN
OCHOBHBIC CBOWMCTBA HMJIM YCIIOBHS NMIPOTEKAHUS dTUX SBJICHHI: €CTECTBEHHAs W MCKYCCTBEHHAs
pPaZMOaKTUBHOCTh, O-, - U Y-M3JTy4CHHs, BOSHHUKHOBEHHE JIMHEWYATOrO CHEKTpa H3Iy4eHUs
aToMa;



® ONHCHIBATH HW3YYCHHBIC KBAHTOBBIC SBJICHUS, HCIONB3yd (PU3NUYECKHUE BEITUYHUHBIL:
MaccoBO€ YHCIIO, 3apsI0BOE YHUCIO, MEPUOJ TOTypachaaa, SHeprusi (OTOHOB; MPU OMUCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3MUYECKUN CMBICI WCIIONIB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€IMHUIBI U3MEPEHUS; HaXOIUTh (HOPMYJIbI, CBSI3BIBAIONINE NAHHYIO (PH3UYECKYHO BEIUYUHY C
JIPYTHMMH BETUYMHAMU, BEIUUCISITh 3HAUCHHUE (DU3HUECKON BEIMIMHBL;

® aHaJIM3UPOBATHh KBAHTOBBIC SIBJICHUS, UCIOJB3YS (DU3NYCCKHE 3aKOHBI M TOCTYIIATHI:
3aKOH COXPaHEHHsI DHEPIruH, 3aKOH COXPAaHCHHS SJICKTPUYECKOTO 3apsjia, 3aKOH COXPaHEHUs
MAacCOBOTO YHCJIa, 3aKOHOMEPHOCTH H3JIYYCHHsS] M TOTJIONICHUS CBETa aTOMOM, MpPH 3TOM
pas3nyaTh CIOBECHYIO OPMYJIMPOBKY 3aKOHA U €r0 MATEMaTHYECKOE BBIPaKCHNUE;

® pazIMyaTh OCHOBHBIC MPU3HAKH IUIAHETAPHOW MOJEIH aToMa, HYKJIOHHOW MOJEN!
ATOMHOTO S/1pa;

® TNPUBOJIUTH MPUMEPHI MPOSBICHUS B MPHPOJAE M TMPAKTUYECKOTO HCIIOIb30BAHHS
PalMOaKTUBHOCTH, SIIEPHBIX M TEPMOSICPHBIX PEAKIINH, CIIEKTPAIHHOTO aHaIH3a.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCSH:

® UCNONBL306AMb NONYYEHHbIE 3HAHUAL 6 NOBCEOHEHOU JICUSHU NpU 0bpaujeHuu ¢
npuboOpamu U MexHUYeCKUMU YCmpoucmeamu (CYemyux UOHUZUPYIOWUX 4acmuy, 003umemp),
0I5l COXpAHeHUsi 300pP08bsi U COONOOEHUS. HOPM IKOJIOSUYECKO20 NOBEOEHUsl 8 OKpydcaroueu
cpeoe;

® COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX A0€P C 0eeKmMOoM MACChL;

® NPUBOOUMb NpUMEPbl GIUAHUAL PAOUOAKMUBHBIX USLYUEHU HA JHCUBLLE OPSAHUZMDL,
NOHUMAMb NPUHYUN OCLCMBUsL O03UMEMPA U PA3IUYAMb YCI08USL €20 UCTOIb308AHUSL,

® NOHUMamMb IKoAO2UYecKUe Npobrembl, GO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuleHus dMux npoorem, nepcneKmugbl UCNOIb30BAHUS
VAPABAAEMO20 MEPMOSOEPHO20 CUHME.

DJIeMeHThbI ACTPOHOMMH

BbInyCKHUK Hay4uTCH:

e yKa3blBaTh Ha3BaHWs iaHeT COJMHEYHON CHCTEMBI, pa3inyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpalleHus 3Be3qHoro Heba, aprokeHus Jlynel, CoiHIA M TUTAHET OTHOCHUTEIIHHO
3BE3I;

® TIOHMMATh PA3IMYHS MEXIY TSIUONCHTPUYCCKOW M TEOLECHTPHUECKON CHUCTEMaMH
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

® yKazvlgamv 0OWUe CBOUCMBA U OMIAUYUS NIAHEeMm 3eMHOU ZSpYnnvl U NIaHem-
eueanmos; manvix men ConHeuHol cucmemvl U OONWIUX NIAHEM, NOAb308AMbCA KAPMOU
38€30H020 Heba npu HabOeHUsX 36e30H020 Hebd;

® paziuuamv OCHOGHbIE XAPAKMEPUCUKU 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypoll,

® paznuuams eunomeswvi 0 npoucxoxcoeHuu ConHeyHou cucmembl.

B pe3ynbrate y BHITIYCKHUKOB OyyT C(OPMHUPOBAHBI JIUYHOCHHbIE, PECYTNANUBHDIE,
nosnagamenbvHbvie U KOMMYHUKAMUGHble YHUBEPCAJIbHbIE yueOHbIe 1eliCTBH .

Ne | dopmupyemble YYI 10 Knacc 11 knacc

1 | JiInuHOCTHbIEe YY/, —  MUPOBO33pEHUE, —  OCO3HAHHBIU BBIOOD
COOTBETCTBYIOILIEE Oynyiei npodeccuu Kak MyTb U
COBPEMEHHOMY YPOBHIO Pa3BHUTHS | CITOCOO peanuzanun
HAyKW, 3HAUYMMOCTH  HAyKH, | COOCTBEHHBIX JKU3HEHHBIX
TOTOBHOCTH K HAay4YHO- | IIJIAHOB;
TEXHUYECKOMY TBOPYECTBY, — TOTOBHOCTH
BJIQJICHUE JIOCTOBEPHOM | O0OyJalomuxcss K  TPYAOBOH




uHpopmaner 0  TepeaoBHIX | MPOPECCHOHATBHON
JNOCTHXKCHUSIX M OTKPBITHSX | JESTEIbHOCTH KaK K
MHUPOBOM ¥ OTCUECTBEHHOW | BO3MOXKHOCTH y4acTHs B
HayKd, 3aMHTEPECOBAHHOCTb B | PELICHUU JIUYHBIX,
HAYYHBIX 3HAHUAX 00 yCTPOMCTBE | OOIIECTBEHHBIX,
MHpa 1 0011ecTBa; rOCYJapCTBEHHBIX,

—  TOTOBHOCTh OOIIeHAITMOHAIBHBIX TIPOOIIeM;
oOydaromuxcst K  TPyAOBOH
npodeCcCuOHATBLHON
JeSITebHOCTH KaK K
BO3MOYKHOCTH y4acTHs B
peleHnH JIMYHBIX,
0OIIIeCTBEHHEIX,
roCyJapCTBEHHBIX,

001IeHaIIMOHATILHBIX MTPOOJIEM;

MeTanpegmeTHble
yyn,

- CTaBUTDb u

bopmynupoBaTh

COOCTBEHHBIE 3a/1ayd B

06paSOBaTeJ'IBHOI7I ACATCIIbHOCTU U JKU3HCHHBIX CUTYAUUIX;

— OpPraHnu30BbLIBATH

3¢ hEeKTUBHBIN

MTOUCK pecypcos,

HGO6XO,I[I/IMLIX JJI JOCTHXKCHUA ITOCTaBJICHHON Oociau,
- COIIOCTABJIATH HOJIy‘-ICHHBIfI pe3yiabTar ACATCIBHOCTU C

MMOCTaBJICHHOM 3apaHecC LCIIbIO.

[Mo3HaBaTebHblE
Yy

— HCKaTb N HAXOIUTb 0606H_ICHHLIC CII0COOBI pCUICHUA 3aaa4, B

TOM YHCJIE, OCYIIECTBIIATh Pa3BEPHYTHIH MHPOPMALMOHHBIN ITOMCK
CTaBUTb Ha €r0 OCHOBE HOBbIE (yueOHbIE U MO3HABATEIbHbIC) 3a/1aUH;
—  KPHUTHUYECKH OIICHHWBATh M MHTEPIPETUPOBATH HHPOPMAIIUIO C
pasHbIX MO3ULMHA, pacro3HaBaTh U (UKCUPOBATh MPOTHBOPEUUS B
MH(OPMALIMOHHBIX HCTOUYHUKAX;

—  BBICTpauBarh VHAVBUIYAJIbHYIO
TPAaCKTOPUIO, YUYWUTHIBAas OIPAHUYEHHUS CO
YYaCTHUKOB U PECYPCHBIE OTPAHUYECHHS;

— MEHATh U YACPKUBATH PA3HbIE MO3ULMU B IO3HABATEIBHOMN
JIeATEIbHOCTH.

00pa3oBaTeNbHYIO
CTOPOHBI  JIpyTUX

KOMMYHMKaTVI BHble
Wil

Pa3BEpHYTO, JIOTUYHO W TOYHO H3JIaraTb CBOKO TOYKY 3pEHUs C
UCIIOJIb30BaHUEM  a/IeKBaTHbIX  (YCTHBIX M NHCbMEHHBIX)
A3BIKOBBIX CPEJCTB;




I1l. Conep:xanue
10 knace:

BBenenune.®@usuka n pusnueckue MeToAbl U3yUYeHHU S PUPOIAbI

@dusnka — Hayka o mpupoze. Ousnueckue Tena u sBieHus. HaOmoneHnue u ommcaHue
buznveckux sBiIeHUH. DU3HYECKUH SKCIEpUMEHT. MojaenupoBaHuEe SBICHUH W OOBEKTOB
npuposbl. Pu3nyecKkue BEIUYMHBI U UX HU3MepeHue. TOUHOCTh M MOIPEUIHOCTh M3MEPEHHUH.
MexnayHaponHas cuctema equHuL. PU3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH. PU3HKaA U TEXHUKA.
Hayunsrit meton mo3nanus. Posb ¢pusuku B popMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH.

Mexanu4eckue siBJICHHUS

Mexannueckoe IBMKeHHE. MarepuainbHas TOYKAa KaK MOJAEIb (PU3MUECKOro Tea.
OTHOCUTENBHOCTh MEXaHM4YECKOro aBmwxkeHus. Cucrema orcyera. DU3NMUECKHUE BEIUYUHBI,
HEOoOXOIUMBIE NIl ONMCAHMS JABM)KEHHS M B3aUMOCBS3b MEXIYy HUMHU (IIyTh, IEPEMEILEHUE,
CKOPOCTb, YCKOpEHHUE, BpeMs ABI)KEHUs). PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE
IBWKEHHE. PaBHOMEpHOE JBMXKEHHE 10 OKpy:XHOCTH. IlepBbii 3akoH HbroroHa u
unepuus.Macca tena. [InotHocts BemectBa. Cuna. Enununel cuiibl. Bropoii 3akon HeroToHa.
Tperuit 3akon Herorona. CBoboanoe mnaaeHue Ten. Cuila TAKECTH. 3aKOH BCEMHPHOTO
taroteHus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomoctb. CBA3b MEXIy CHIION
TSOKECTH W Maccod Tema. [unamomerp. PaBHopeiicTByromas cuna. Cuna tpenus. Tpenue
cKkoJpxeHus. Tpenue nokos. TpeHue B IpUpoOAe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHMsl UMITynbca. PeakTuBHOE ABM>KeHHE. Mexanndeckas padora.
Momnocts. DHeprus. [loreHunansHas u kKuHeTHUYecKas 3Heprus. lIpeBpaieHne onHOro BHUIA
MEXaHUYECKOI HEPIruu B APyroul. 3aKOH COXpaHEHUS MOJTHON MEXAHUYECKOM SHEPTUU.

VYcnoBusi paBHOBECHS TBEPAOrO Tejla, HUMEIOLIEr0 3aKPEIUIEHHYK) OCh JIBH)KCHMUS.
MOMEHT CUJIBI.

OCHOBBI MOJIEKY IS PHO-KHUHETHYECKOI TeopuH

Crpoenue BemiecTBa. ATOMBI U MOJEKYJbl. TeraoBoe IBUKEHHUE aTOMOB U MOJIEKYII.
BzaumopeiictBue (MpUTSHKEHHE W OTTAJKMBaHHME) MOJEKYNH. TeIjioBoe paBHOBECHE.
Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTbIO XaOTHYECKOIO JIBMJKEHUS YacCTHL.
Buytpennsis sneprusi. Paborta u Temnonepenaya Kak cnocoObl M3MEHEHHS] BHYTPEHHEH SHEpruu
tena. KomudecTBo TerioTel. 3aKOH COXpaHEHHWsS M NPEBPAIICHUS SHEPTUH B TEIUIOBBIX
npoueccax. VMcnapenue n kongeHcauusd. [lornomenue 3HepruyM Nnpu UCHAPEHUU KUIKOCTH U
BbIJIEJICHHE €€ MpU KOHAeHcauuu mnapa. Kunenwe. 3aBUCUMOCTb TeMIepaTypbl KHUIIEHHS OT
JaBjieHUs. BiaxxHOCTB Bo3ayXa.

OCHOBBI TEPMOIMHAMHUKH

Pabora rasa mpu pacummmpeHuu. IIpeoOpa3oBaHusi SHEprMM B TEMJIOBBIX MalllMHAX
(mapoBast TypOrHa, ABUraTelb BHYTPEHHETO CrOpaHusi, peakTuBHbIN ABurarens). KII/] Temiosoii
MaIlIHUHBI.

OCHOBBI 3/1eKTPOAUHAMUKH
DneKkTpuyeckoe mojie Kak ocoOblii Bua MaTepun. HanmpsikKeHHOCTb 3JIEKTPUYECKOTO
noJisi. JlelicTBHE 3IIEKTPUUECKOrO MOJIs Ha dJieKTpruueckue 3apsaasl. Konaencarop. Oueprus
IIEKTPUYECKOTO OISl KOHJAEHCATOpa.

OnexTpuueckuid TOK. VMCTOUHMKHM 3JEKTPUYECKOTO TOKa. DJEKTpUYecKasl LeNb U ee
coctaBHble yacTu. Hanpasnenue u AecTBUs 3IEKTpUUecKoro Toka. Hocurenu anexTpuueckux
3apsaaoB B MeTayax. Cuiia Toka. DIeKTpUUecKOoe HalpshKeHHe. DIEeKTPUUECKOe COPOTUBIIEHUE
IIPOBOAHMKOB. ENMHUIIBI CONPOTHUBIIEHNA.3aBUCUMOCTh CHJIBI TOKAa OT HaIpsDKeHHs. 3akoH OMa
Ul ydacTKa Ienu. YaenbHoe compotuBieHue. Peocrarsl. IlocienoBaTtenbHOe COEIUHEHHE
npoBogHUKOB. [lapamuienbHoe coeaMHEHHE NPOBOAHUKOB.PaboTa 3JeKTpHUUECKOro Mo I0
MEPEeMELICHUIO JJIEKTPUYECKUX 3apsiioB. MOIIHOCTh 3JIeKTpUYecKoro Toka. HarpeBanue
IIPOBOJAHMKOB 3JIEKTPUUECKUM TOKOM. 3aKoH J[xoyis - JIeHna. DnekTpuueckre HarpeBaTelbHbIe
U ocBeTuTeNbHbIE TPUOOophl. KopoTkoe 3ambikanue. TOk B pa3ianyHbIX cpelax.



11 kaacc:
OCHOBBI IEKTPOAMHAMMKH (IMPOIX0JIKEHHUE).
MaruurtHoe moJie

B3aumoneiictBue TokoB. MaruutHoe nojie Toka. MaruutHas uaaykiua. Cuna Amrepa.
Cuua Jlopenua.

JIEKTPOMATHUTHAA UHAYKIMS

SIBneHue FNEKTPOMArHUTHOM MHIYKIUMU. MarHUTHBINA NOTOK. 3aKOH 3JIEKTPOMarHUTHOM
uaaykiuu. [Ipasuno Jlenua. Camonnaykuusi. UHIyKTUBHOCTh. B3aUMOCBSI3b 3JIEKTPUYECKOTO U
MarHUTHOT'O MOJEeH. DIEKTPOMarHUTHOE TOJIE.

JJIEKTPOMATHUTHBbIE KO0JIeOAHHUS U BOJIHBI

CBobonHbIe KoNebanus B KojebaTebHOM KOHTYpe. [leprnosi cBOOOAHBIX 3IEKTPUIECKUX
kojeOanuii. IlepeMeHHBIN SJIEKTpUYECKUN TOK. ['eHepHpOBaHME JIICKTPHUUECKOW DHEPTHUHU.
Tpanchopmarop. Ilepenada ayIeKTpUYECKOW IHEPTUU. DIIEKTPOMATHUTHBIC BOJHBI. CBOWCTBA
3JIEKTPOMAarHUTHbBIX BOJIH. [IpuHIune! paguocsssu. TeneBuaeHue.

Onrtuka
CaeToBBIC BOJIHBI.

CkopocTh CBETa U METO/bl €€ M3MEpPEHUs. 3aKOHbI OTPAXKEHMsI M IPEJIOMJICHHUS CBETA.
BonHoBble cBoiicTBa cBera: jgucnepcusi, uHTepdepeHIus cBeTa, audpakuus CcBera.
KorepentHocts. [lonepedHocTs cBeTOBBIX BOJIH. [lossgpu3anus ceera.

JJ1eMeHThI TEOPUH OTHOCHTEJIbHOCTH

[TocTynarel TeopuH OTHOCHTENIBHOCTU. I[IpMHIMI OTHOCUTENHHOCTH ODUHINTEIHA.
[locTostHcTBO ~ ckopoctn  cBeTa. IlpocTpaHcTBO M BpemMsi B CHEUUAIbHOM  TEOpUHU
OTHOCUTENILHOCTH. PensituBucTCKas AuHamMuka. CBsi3b MacChl C SHEPTUECH.

HN3nyyeHus U cCeKTpbl

Paznuunble BUABI 3JIEKTPOMAarHUTHBIX HM3JYYEHUM W MX NPAKTUYECKOE MPUMEHECHHE:
CBOIICTBa W MpUMEHEHUe HH(QpaKpacHBIX, yIbTPA(PHOIETOBBIX U PEHTTEHOBCKUX H3IIy4YCHUH.
[[Ixana 3MeKTPOMarHUTHBIX U3JTYUYCHU.

KBanToBas pusuka

I'umore3a [lnanka o kBantax. ®orodddexr. YpaBuenue DitHmreiHa s GoTodrddekra.
®otonbl. ['unoresa ne bpoilsii 0 BOJHOBBIX CBOWCTBAaX 4YacTull. KopmycKyJsipHO-BOJIHOBOM
nyamu3M.  CoorHomieHue HeompenaeneHHocTu — [eiizenOepra.Ctpoenue aroma.  OmbIThI
Pesepdopna. KBantossie noctynatsl bopa. Mcnmyckanue u nmorjoiieHne cBeta aToMoM. Jlazepsi.

Mopenu cTpoeHHsl aTOMHOTO si/ipa: MPOTOHHO-HEUTPOHHASI MOJIETb CTPOEHHSI aTOMHOTO
anpa. Slnepusie cuinbl. JlehekT Macchl U SHEPTUs CBS3U HYKIOHOB B spe. SaepHas sHepreTuka.
BimstHue woHM3MpyOIIEW paauManuM HAa JKHBBIE OpraHu3Mbl. Jl03a W3iIydeHMs, 3aKOH
PaAMOAKTUBHOIO pacnaja U €ro CTaTUCTUUYECKUN XapaKTep. DJIEMEHTAPHbIE YACTULbI: YaCTULIbI
Y aHTUYaCTHUIIEL. DyH/IaMEHTAIbHBIC B3aUMOICHCTBUS

Crtpoenne BcesieHHO#

Crpoenue conHeuno cuctembl. Cucrema «3emiist — Jlynay. Obmue cenenus o ComHIe
(BUI B TENECKOTM, BpallleHHe, pa3Mephl, Macca, CBETUMOCTb, TEMIIEpaTypa COJHIIA U COCTOSHHE
BEIIECTBA B HEM, XUMHUYECKUH cocTaB). VICTOUHMKHN 2HEpruu U BHyTpeHHee cTpoeHue ComHIa.
Oduznyeckas npuposa 3Be3a. Hamra [Manaktuka (coctas, cTpoeHue, IBIKEHUE 3Be3] B | amakTuke
u ee BparieHue). [IporcxoxieHue 1 3BONIOHS ralakTHK U 3BE3I.

IHoBTOpEHME.



V. Temarnueckoe miiaHupoOBaHUe

10 kaace:
Ne Paspen Konunuecrso KoHTponbHan NabopaTtopHbie
yacos paborta pabotbl
1. BeegeHune. dnsunka u dpusmyeckme 1
METOAbl U3Y4EHNA NPUPOabI
2. MexaHuKa 25 2 2
3. OcHosbl MONEKYIAPHO- 10 1 1
KMHETUYECKON TEOPUHN
4. OcHoBbI TEPMOANHAMMKM 8 1
5. OCHOBbI 31eKTPOgMHAMUKN 24 1 1
Peseps 2 yaca
Utoro 70 yacos
KoHnTpoJb ypoBHsi 00y4yenus puszuku B 10 Kiaacce.
Ne HaumeHoBaHue UcTouHUK Koaudukatop Koaudukatop
EM BMNP
paspenos u Tem
1. KOHTpoOAnbHan Anpaktnyeckne maTtepuanbl 1.1.1-1.1.9 2.1-2.6
pabota Nel ®usmnka 10 knacc / A.E.MapoH,
«OcHo8bI E.A.MapoH. — M.: N3gaTenbcTBo
KUHemMamukKu» «poda», 2014 .
2. KoHTpONbHaA TemaTnyeckme KOHTPOJIbHblE W 1.2.1-1.5.5
paboTa Ne2 camocTosTeNbHble pPaboTbl No
«OcHo8bl OUHAMUKU | dU3nke 10 Knacc /
U 30KOH®bI O.U.Tpomuesa. - M.:
COXPAHeHUA» M3paTtenbcTBO «IK3ameH», 2012
r.
3. KoHTposbHas 2.1.1-2.1.17 3.1-3.7
pabota Neo 3
«OcHos8bI
MOEKYAAPHO-
KuHemud4eckKoli
meopuu»
4, KoHTponbHasn 2.2.1-2.2.11
paboTa No 4

«OCcHo8blI




mepMOoOUHAMUKU»

KoHTponbHan Anpaktnyeckne matepuansl 3.1.1-3.2.10 4.1-4.7
paboTta No 5 ®usuka 11 knacc / A.E.MapoH,
«3aKOHbI E.A.MapoH. — M.: N3gatenbcTBo
MOCMOAHHO20 «Opoda», 2014.
moKa».

TemaTnyeckne KOHTPOJIbHbIE U
camocTosTeNlbHble paboTbl No
¢u3uke 10 knacc /
O.N.Tpomuesa. — M.:
MN3paTenbcTBO «3K3ameH», 2012
r.

Tembl 1adopaTopHbIX padot B 10 Ki1acce
JlaGopatopHas padota Nel «M3mepenue kodhduimerTa TpeHUs CKOIbKCHUS
JlabopaTtopHnas pabota Ne2. «M3yueHnue 3akoHa COXpAaHEHUSI MEXaHUYECKON SHEPTUIY.
Jlaboparopnas pabota Ne3 «JkcnepumeHTaNbHas IpoBepKa 3akoHa [ eii-Jlroccakay
Jlaboparopuass pabora Ned. «M3meperne DJIC u BHYTPEHHETO CONPOTHUBIICHHS HCTOYHHUKA
TOKay.

11 kaace:
Ne Paspen Konunuecrso KoHTponbHan NabopaTtopHbie
yacos pabota pabotbl

1. MarHutHoe none 5

2. DNEeKTPOMArHMTHaA MHAYKLUNUA 7 1 1

3. DNIeKTPOMarHuTHble KosiebaHua u 10 0 0
BOJIHbI

4. OnTuka 15 1 2

5. KBaHTOBaa ¢pu3mnKa 17 2 1

6. CtpoeHue BceneHHoM 7
NMosTOpEHUE 7 1

MToro 68 yacos




KonTtpoas ypoBHsi 00y4yenusi pusukm B 11 kiaacce

Ne HaumeHoBaHue UcTOouHUK Koaudukatop Koaudukatop
EM BMNP
pa3penos u Tem
1. KoHTponbHan paboTa Anpaktnyeckme matepuanbl 3.3.1-34.7 4.4-4.5
Nol ®usumka 11 knacc /
«3InekmpomazHumHasa | A.E.MapoH, E.A.MapoH. —
UHOYKUUA» M.: U3pgaTenbcTBo
«Opodar, 2014.
2. KoHTponbHan paboTa 3.5.1-3.6.12 4.6-4.7
Ne2 «Onmuka» TemaTnyeckune
KOHTPO/IbHblE 7 4.1-43
3. | KoHTponbHas paboTa No | CaMOCTOATE/IbHbIe  PaboTbl 5.1.1-5.3.6 5.1-5.4
3 «KeaHmoeas pusuka» | N0 ¢uamke 11 wnacc /
O.N.TpomueBa. - M.:
4. | KoHtponbHas pabota No | MzpatenbctBo  «IK3ameH»,
Ned«KeaHmosas 2012 r..
usuxka»
5. KoHTponbHas pabota Ne 2.2.1-2.2.11

5«lloemopeHue»

Tembl JJa0opaTopHbIX padoT B 11 kiacce
Jladoparopnasi padora Nel: M3yueHue 371€KTPOMarHUTHOM WHIYKITUH.
JlaboparopHasi padota Ne2: II3MepeHue nokasaress NpeaoMIICHUs CTEKIA.
Jladoparopnasi padora Ne3: V3amepenue JJIMHBI CBETOBOI BOJIHBI.
JlabopaTopnasi paGora Ne4: «II3yueHune TpeKOB 3apsHKEHHBIX YaCTHID).




V. Y4yeOHO0-MeTOANYEeCKNA KOMILJIEKT:

Js yunrens:

1.

5.
6

I'.A.Mskumes, b.b.byxosnies, H.H.Corcknii / [Tox pen. H.A.IlappentreBoii, dusuka.
10 xnacc. ba3oBblil ypoBEHb (KOMIUIEKT C AJIEKTPOHHBIM IIPUIIOKEHUEM). — M.
IIpocsemenue, 2017.

I".S1.Msxumies, b.b.byxosues, H.H.Cotckuii / [Tox pen. H.A.IlapdhentseBoii, ®usnka.
11 kmacc. ba3oBblif ypoBeHB (KOMIUIEKT C 3JICKTPOHHBIM MPHIOKEHHEM). — M.
ITpocsemenue, 2017.

Hunaxtuueckue marepuansl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
WznatenbetBo «Jpodar, 2014.

Temaruueckrue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE paboThI 10 Gu3uke 11 kmacc /
O.N.I'pomuesa. — M.: U3natenscTBO «OK3ameny, 2012 r.

3amanus oOpa3oBareabHOT0 oprana Pemry EI'D

COopHHUK 3a1aHUI U caMOCTOSATENbHBIX padoT « Pusuka 10», JI.A. Kupuk, F0.1./{uk-
M.: MHnekca 2012r

Jis yyammxes:

1.

oo

aghhwonE

I".S.Msxumies, b.b.byxosues, H.H.Cotckwuii / [Tox pen. H.A.IlapdhentseBoii, dusnka.
10 xnacc. ba3oBblil ypoBeHb (KOMIUIEKT C AJIEKTPOHHBIM IIPUIIOKEHUEM). — M.
IIpocsemenue, 2017.

I".S.Msxumies, b.b.byxosues, H.H.Cotckuii / Ilog pen. H.A.IlapdentbeBoii, ®usnka.
11 xnacc. ba3oBblil ypoBeHb (KOMIUIEKT C AJIEKTPOHHBIM MPUIIOKEHUEM). — M.
[Tpocsemienue, 2017.

Hunaktuueckne marepuansl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
WznatenberBo «Jpodar, 2014,

Temaruueckrue KOHTPOJIBHBIE U CAMOCTOSITENbHBIE pa0boThI 10 pusuke 11 kmacc /
O.N.I'pomueBa. — M.: U3natenscTBO «OK3ameny, 2012 r.

3ananus oOpa3oBarensHOro noprana Pemry EI'D

COOpHHUK 3a1aHUI U CAaMOCTOSTENBHBIX padoT « Puszuka 10», JI.A. Kupuk, FO.1. /Tuk-
M.: MU nekca 2012r

HNuTepHeT-pecypcnl
Annmaru pusnueckux o0bekToB. http://physics.nad.ru/
XKusas dusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku dhusuku ¢ ucnonab3zoBanreM MuTtepHera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/
dusuka: Koyutekius onbiToB. hitp://experiment.edu.ru/
du3zuka: AMEKTPOHHAS KOJUICKIINS OIBITOB.
http://www.school.edu.ru/projects/physicexp




Kanenglapno-TeMaaneckoe IJIAHUPOBAHUE 110 (]msmce. 11 knacec.

Msakumes, I'.51.

M99 ®usuka:11 knacc: yueOHuk: 6a30BbIid ypoBeHs / I'.S1. Msakumes, M.A. Tlerposa, O.C.
YTONBHUKOB | JIp. — 3-€ u3., crepeorun. — M.: IIpocBemenue, 2021. — 476, [4] c. : .

Ne Ne Tema ypoka Kounu | lata IMapa-rpad
n/n ypo €CTBO
Ka yacoB | [lo ITo
IaHy bakty
1. DJIeKTPOAMHAMUKA (TIPOO0JIZKEHHE)
1.1 I'a. 1 IocTosiHHBIN 3J1eKTPHYECKHI TOK 4
1.1.1 1 YcnoBue CymecTBOBaHUS 3JEKTPHUECKOTO 1 I1.1,2
toka. DT B mpoBOAHUKAX.
3akoH OMa JJid yyacTKa LEeMH.
3aBUCUMOCTb COIPOTHUBIICHUS OT
TEMIEPATYPHI.
112 |2 CoearHeHne TPOBOAHHUKOB. 1 I1. 4
113 |3 PaboTa ¥ MOIITHOCTH JIEKTPUUECKOTO 1 I1.5,6
Toka. 3akoH J[xoyns — Jlenia.
H3mepeHue cuibl TOKa, HAMPsDKEHUS U
COITPOTHUBIICHUS SJICKTPUIECKOM HETIH.
114 |4 OneKkTpoABMKyIas cuna. Mctounuku 1 I1.7, 8
TOKA.
3axon OMa 1 HOJTHOH IIENH.
1.2 I'a. 2 DnekTpUYecKuil TOK B cpeaax. 5
121 |5 OKcnepuMeHTallbHbIe 000CHOBAaHUS 1 I1.9
HIIEKTPOHHOHN MPOBOAMMOCTH B METaJIax.
122 |6 DNEKTPUYECKUH TOK B pacTBOPax U 1 I1.10
pacriaBax JIeKTPOJIUTOB. 3aKOH
HIIEKTPOJIN3A.
123 |7 DJIEeKTPUYECKHUH TOK B ra3ax. 1 I1. 11
124 |8 DNEKTPUYECKUH TOK B BAKYyME. 1 I1. 13
125 |9 ONEeKTPUUECKUH TOK B OJTYIPOBOJHUKAX 1 I1. 14
10 KonTponbnas padorta Nel « IlocrostHHBIN 1
anekTpudeckuil Tok. T B cpenax»
1.3 I'1. 3 MaruuTHoe noJie. 3
1.3.1 11 MarauTHbIe B3anMoaencTsua. MII TokoB. 1 I1.15 -17
WNHaykiwst MarHUTHOTO TIOJIS.
JIvHMM MarHUTHOW MHAYKIWH.
132 |12 JleticTBMEe MarHUTHOTO TIOJISI HA 1 IT. 18

MIPOBOJIHUK C TOKOM. 3aKOH AMIiepa.




1.3.3

13

JIB>keHUe 3apsKEHHBIX YaCTHIL B
MarHuTHOM noJie. Cuna Jlopenua.
MarauTHbIE€ CBOMCTBA BEIIECTBA.

I1.19, 20

14

I'n1. 4 DyekTpoMarHuTHAsi MHIYKIUS.

141

14

Onbitel ®apanes. MarHuTHBIN NOTOK.

[

I1.21

1.4.2

15

3aKOH JIEKTPOMAarHUTHOW MHIYKIIUH.
BuxpeBoe a1ekTpudeckoe 1osie.

I1.22

143

16

Camounnykuusi. UHIyKTUBHOCTb.
DHeprusi MarHuTHOTO MOJIsl TOKA.

I1.23

17

KonTponbhas padorta Ne2 «MaruutHoe
noJie. DNeKTPOMarHuTHasT MHAYKIUS)

KoJse0anus 1 BoJIHBI

I'a. 5 Mexann4deckue KoJge0anusd u
BOJIHBI.

2.5.1

18

VY cnoBUS BOBHUKHOBEHHUS MEXaHUYECKUX
kosieOanuil. J[Be Mozenu kosebaTeIbHbIX
CHCTEM.

Kunemarnka kosie0aTebHOro JBUKCHUSI.
I"apmoHnueckue koneOaHus.

I1.24, 25

2.5.2

19

I[I/IHaMI/IKa K0J1e0aTEILHOIO JABUIKCHUA

I1.26

2.5.3

20

[IpeBpamenue 3aepruu npu
FapMOHHYECKHUX KOJIeOaHUSIX.
3aryxaroiue KojaeoaHusl.
Breinyxaennsie konebanus. Pesonanc.

I1.27, 28

2.5.4

21

MexaHn4ecKue BOJIHBI.
Bounsl B cpene. 3ByK.

I1.29, 30

2.6

1. 6 Dy1eKTpOMarHuTHBIE KOJIEOAHUS U
BOJIHBI.

2.6.1

22

DNIeKTpOMarHuTHbIE KOJIeOaHusI.
KonebaTenbHbIi KOHTYP.

IIpoueccsl npy rapMOHUYECKUX
Kosie0aHusX B KolebaTeIbHOM KOHTYpE

I1.31, 32

2.6.2

23

BoiHyKI€HHBIE 3JIEKTPOMArHUTHBIE
kosiebanus. IlepeMeHHBIH TOK.
Pe3ucrop B ienu nepeMeHHoro ToKa.
JenicTByroliee 3HaU€HHUE CUIIbI TOKA U
HaNPSDKEHUS.

I1.33, 34

2.6.3

24

Tpancdopmarop. (ITpousBoxacTso,
nepesada u UCIoab30BaHUE
AIIEKTPUUYECKON IHEPTUH.)

I1.37, 38

2.6.4

25

BHGKTPOMaFHI/ITHI)Ie BOJIHBI.

I1. 39

2.6.5

26

HpI/IHHI/IHBI PaaruoCBA3H U TCICBUACHU.

11.40

27

KoHntponbhas padora Ne3 «Konebanus u
BOJTHBD

I'a. 7. 3akoHbI reoMeTpUYecKoi
ONTHKH.

2.7.1

28

3aKOH MPSIMOJIMHEIHOTO PaCIPOCTPAHEHHUSI

I1. 41




CBETa. 3aKOH OTPAKCHUS CBETA.

2.7.2

29

3aKoH npesioMiIeHUs cBeTa. (SIBneHue
MOJIHOTO BHYTPEHHETO OTPAKEHHUSI)

I1.42, 43

2.7.3

30

JInnspl. ®opMysa TOHKOW JIMH3BIL.

11.44

2.74

31

[TocTpoenune n300pakeHU B TOHKUX
JIMH3aX.

I1. 45

2.7.5

32

['ma3, kak onTHYecKasi cucrema.
(Onrtueckue npubdops)

I1.46, 47

I'xn. 8. BoaiHoBast onTHKA.

2.8.1

33

H3mepenne ckopocTu ceera. Jucnepcus
CBeTa.

IT. 48

2.8.2

34

[IpuHnun ['rolirenca

I1.49

2.8.3

35

HNurtepdepentus BoaH. MaTepdepenmms
CBETA.

I1.50, 51

2.8.4

36

Hudpakmus ceera. (Judpakmmonnas
pemterka. [longpuzanus ceera.)

1. 52, (53,
54)

37

KoHnTtposbhas padora No4 «3akoHbI
r€OMETPUYECKON onTUKU. BosiHOBas
ONTHUKA.»

I'a. 9 DnemenTHI TEOPUM
OTHOCUTEJIbHOCTH.

29.1

38

3aKOHBI 3JIEKTPOIMHAMUKY U IPUHIUI
OTHOCHUTEJIBHOCTH.

[TocTynartel cnenuanbHOU TEOPUU
OTHOCHUTEJIBHOCTH.

I1. 55, 56

2.9.2

39

Macca, uMITyJIbC ¥ JHEpPIUs B

crnernuaabHOM TCOPUU OTHOCHUTCIIbHOCTH.

I1. 57

KBanToBas ¢u3nka u actpopusuka.

I'a. 10 KpanToBas ¢puznka. CtpoeHue
aToMma.

3.10.1

40

PaBHOBECHOE TEIJIOBOE H3JTYyUYCHUC

I1.58

3.10.2

41

3akonbl Gpotorddexra.

I1.59

3.10.3

42

HaBnenue cera. KopnyckynsapHo-
BOJIHOBOU JTyaJIn3M.

I1.60

3.10.4

43

[TnanerapHast MOAeNb aTOMA.
IToctrynater bopa. Moaens atoma
Bojiopoza 1o bopy. (JIazepsr)

I.61, 62,
(63)

I'an. 11. ®u3uka aTOMHOrO0 sApa.
DjieMeHTapHble YACTHII.

3.11.1

44

Mertoapbl perucTpaluu 3apssKeHHbBIX
YACTHII.

I1.64

3.11.2

45

EcTtecTBeHHas pagnoakTUBHOCTb.
PannoaktuBHBIE IpeBpalieHus. 3aK0H
pasiioaKkTUBHOTO pacnaaa. MzoTomnsl.

I1. 65, 66

3.11.3

46

HckyccTBEHHOE ITPEBpAILIEHUE aTOMHBIX
sanep. [[poToHHO-HEUTPOHHAs MOJIEITb
aTOMHOTO sipa.

I1.67




3.11.4 | 47 SnepHble cuibl. DHEPrUs CBSI3U ATOMHBIX 1 I1.68
anep.

3.11.5 | 48 LenHuble saepHble peakunuu. S aepHblil 1 I1.69
peaxTop.

3.11.6 | 49 buonoruueckoe neiicTBUe paOaKTUBHBIX 1 I1. 70, (71)
usnydenuil. (TepmosiiepHbIe peaKInu.
TepMosiiepHBIi CUHTES.)

3.11.7 | 50 DJIeMEHTapHBIC YaCTHUIIBI. 1 I1.72
DyHIaMEHTAJIbHBIE B3aUMOJICHCTBUS.

3.11.8 | 51 KBanToBsie nmocrynarsl bopa. Mozenb 1 I1.75
aroMa Bojiopoja no bopy.

52 Kontponbhas padorta NeS «Onements! TO. 1

KBantoBas ¢gusnka. ®uznka aTOMHOTO
sqpa.
I'a. 12. DiieMeHTBI aCTPO(PU3UKH. 5

3.12.1 | 53 ConHeyHas cucrtema. 1 I1.73

3.12.2 | 54 Commnire. 1 I1.74

3.12.3 | 55 3Be31bl. 1 I1.75

3.12.4 | 56 Hama I"anakTtuka. (pyrue rajakTukm) 1 I1.76, (77)

3.12.5 | 57 [IpocTpaHCcTBEHHO-BpEMEHHBIE MaCIITA0BI 1 I1.86
HaOJIFOJaeMOI BCEJICHHO.
[IpencraBnenne 00 3BONIOIHMN BCEIICHHOM.

4. JlabopaTopHbIi NPAKTHKYM. 10

4.1 58 N3roroBieHune raJjbBaHMUECKOro 3JIEMEHTA 1 JIP Nel
Y VICTIBITAHHUE €T0 B JICHCTBHH.

4.2 59 N3mepenne D/1C 1 BHYTpeHHETO 1 JIP Ne2
COIIPOTHBJICHUS] HCTOYHHMKA TOKA.

4.3 60 Hccnenosanne 3aBUCUMOCTH 1 JIP Ne3
COIIPOTHUBIICHUS TTOJYIIPOBOAHHUKA OT
TEMIEPATYPHI.

4.4 61 HccnenoBanue KosebaHui NpyKMHHOTO 1 JIP Ne4
MasiTHUKA

4.5 62 HccnenoBanne KoineOaHUi HUTIHOTO 1 JIP Ne5
MasiTHUKA.

4.6 63 OmnpeneneHne CKOPOCTH 3BYKa B BO3AYXE 1 JIP Ne6

4.7 64 Uccnenosanue siBneHnit uHTEpdEpeHINU U 1 JIP Ne7
JU(paKLnyU CBeTa.

4.8 65 OmnpeneneHne CKOPOCTH CBETA B BEIECTBE 1 JIP No§

49 66 HaOmroieHne CILIOMIHEIX U JIMHEHYATBIX 1 JIP Ne9
CIIEKTPOB.

4.10 67 W3mepenune ecTeCTBEHHOTO 1 JIP Nel0
paauamoHHoro GoHa.

5. O0600111eHHE U TIOBTOPEHHE 1

5.1 68 3aKIIIOYUTEIBHBIN YPOK 1
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