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PE3YJIbTATBI OCBOEHUSA KYPCA

BbInyCKHUK HAYYHTCH:

e coOmrofaTh TpaBmia OE30MACHOCTH W OXpaHbl Tpyda Mmpu paboTe C
y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

® [IOHMMAThb CMBIC] OCHOBHBIX (PMU3MUECKHX TEPMHUHOB: (PU3UUYECKOE TEIIO,
duznueckoe sBieHne, GU3ndecKas BEIMUNHA, STUHUIBI N3MEPCHHSI,

® pacro3HaBaTh TMPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh MPH MOMOIIH
¢uznyecKkux  METOJOB; aHAJIM3UPOBAaTh  OTAEIbHBIE  OJTallbl  IPOBEIACHHUS
UCCIIEIOBAaHUM U UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

® CTaBUTh OMBITBI 1O HCCICNAOBAHUIO (DU3UYECKUX SIBICHUH  WJH
bu3nueckux CBOMCTB Ten 0€3 HCIOJIb30BAaHUS MPSMBIX H3MEPEHUN; MpPU ITOM



dbopmyarpoBaTh MpodIeMy/3a1ady yaeOHOTO IKCIIEPUMEHTA; COOMPaTh YCTAHOBKY
U3 TIPEJIOKEHHOTO 000PYAOBAHHUS;, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI.

[Tpumeuanue. Ilpum npoBeneHWHM wuccieqoBaHuUs (HU3HUECKUX SBICHUH
U3MEPUTEIIbHbIC TPUOOPHI HUCTOJB3YIOTCS JIMIIh KaK JaTdYuKA H3MEPEHUS
(U3HYECKUX BEMYMH. 3alMCH MOKa3aHWH NPSIMBIX U3MEPEHUI B 3TOM cllydae He
TpeOyeTcs.

® IIOHMMATbH POJIb SKCIICPUMEHTA B IMOJIYICHUH HAy9IHON HH(DOpMAIIWH;

® IPOBOAWTH TpSMbIE W3MEPEHUs (GUINYSCKUX  BEIUYHMH: BpeMms,
paccTosiHue, Macca Tena, o0beM, Cuila, TemIepaTypa, aTMOC(PEpHOE IaBlicHHE,
BJIQKHOCTH BO3]IyXa, HANPSHKCHHE, CHJIA TOKA; IIPH 3TOM BBIOMPATH ONTHMAIbHBIN
CIIOCO0 M3MEPEHHS U MCIIOJIb30BaTh MPOCTEHININE METO/IbI OIIEHKU TOTPEITHOCTEH
WU3MEPEHUN.

® TPOBOAWTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIMYUH C
UCIIONIb30BaHUEM TMPSMBIX HM3MEPEHUH: MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCHpPOBAaTh PE3yJbTAThl IMOJYUYCHHOW 3aBUCUMOCTH (U3MYCCKUX BCIMYWH B
BUJIC TaOJHII U TPAQUKOB, JAETaTh BEIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHUS;

® IPOBOAWTH KOCBCHHBIC HM3MEPCHUS (PU3NUCCKUX BEIMYUH: IIPH
BBITIOJTHCHAH W3MEPEHHI COOMpaTh SKCICPUMEHTAIBHYIO YCTaHOBKY, CICIys
NPEIOKEHHON WHCTPYKIIUHU, BBIYUCIIATH 3HAUCHUE BEIMYUHBI U aHAIM3HPOBATH
MOJTyYEHHBIC PE3YJIBTATHI C YIETOM 33JJaHHOW TOYHOCTH U3MEPEHHUIA;

® AHAM3UPOBATH CHUTYAallMd TPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa,
y3HaBaThb B HHUX TMPOSBIICHUE M3YyUYCHHBIX (U3MYCCKUX  SBJICHUH  WIH
3aKOHOMEPHOCTEH U IPUMEHSATh UMEIOIIUECS 3HAHUS JIJIS KX OOBSICHCHHMS,

® TNOHMMATh TPUHIUMBI JEHCTBUS MAaIIWH, MPUOOPOB M TEXHUUICCKUX
YCTPOMCTB, YCIOBUS X O€30ITACHOTO MCIIOIH30BAHMSI B IIOBCETHEBHOM KHU3HU;

® UCIIOJB30BaTh IMPH BBIMOJHCHUH YYEOHBIX 3aa4 HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy O (PHU3UYECKUX SIBICHUSAX, CIPABOYHBIC MAaTEPHAJbl, PECYPCHI
HNnTepher.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

® OCO3HaBaTh IICHHOCTh HAYYHBIX WCCICIAOBAaHWUN, pOJIb (QU3NKH B
pacIIUpEeHUN TMPEICTABICHUI 00 OKPYKAIOIIEM MHPE M €€ BKJIAJA B YJIy4IlICHUC
KauyeCTBa JKU3HH;

® JCIIOJIB30BaTh MPHUEMBI MOCTPOCHUS (PU3UUECKUX MOJEJICH, MOUCKA U
(bOpMYJIMPOBKHU J0KA3aTEIbCTB BBIABUHYTHIX THIIOTE3 M TEOPETHUYECKUX BBIBOJOB
Ha OCHOBE SMITMPUYCCKH YCTAHOBJICHHBIX (DAKTOB;

® CpaBHHMBATh TOYHOCTH U3MEPCHUS (PU3UUYECCKHX BEIMUYMH IO BEIIMYMHE HX
OTHOCHTEJILHOM MOTPEIIHOCTH ITPH MPOBEACHUN NPSIMBIX H3MEPEHUH;

¢ CaAMOCTOATCIBbHO IIPOBOJAHWTH KOCBCHHBIC HW3MCPCHHUA W HMCCICAOBAHUA



GU3MYEeCKUX BETUYMH C MCIOJb30BAaHUEM PA3JIMYHBIX CIOCOOOB HW3MEPCHHS
bu3nYecKuX BEJIMYMH, BBIOMpATh CPEACTBA M3MEPEHHSI C YYETOM HEOOXOIUMOMN
TOYHOCTU HM3MEPEHHI, 000CHOBBIBATh BBHIOOpP CMOCOOA M3MEpPEHHUs], aJeKBAaTHOTO
MOCTaBJICHHOW 3a7ade, TMPOBOJUTH OLEHKY JOCTOBEPHOCTH IOJYyYEHHBIX
pEe3yJIbTaTOB;

e BOCIpUHUMATh HWH(OpMAIUI0 (PU3NYECKOTO COACpKAHUS B HAYIHO-
NOMYJISIPHOM JIUTEpaType W CPEACTBAX MacCOBOM HHGMOpMAIUU, KPUTUUYECKU
OLICHMBATh MOJYYEHHYIO0 HH(POPMAIIMIO, aHATTU3UPYS €€ COJIepKaHUe U TaHHbIE 00
MCTOYHUKE UH(POPMAIINH;

® CO3/1aBaThb COOCTBEHHbIE TMHCHBMEHHBIE M YCTHBIE COOOIIEHHUS O
(GbU3MYECKUX SBJICHUSX HA OCHOBE HECKOJbKUX MCTOYHUKOB HWH(popMaImuy,
COMNPOBOXK/JIaTh BBICTYIUUICHUE MPE3CHTAIIUEH, YUYUTHIBasi OCOOCHHOCTH ayJIUTOPUU
CBEPCTHUKOB.

MexaHu4ecKkue siBJICHUA

BbInyCKHMK HAYYHTCH:

® pacro3HaBaThb MEXaHUYECKHUE SBICHUS M OOBICHATH Ha OCHOBE
MMEIOIIUXCS 3HAHUM OCHOBHBIC CBONCTBA WJIM YCJIOBUS MPOTEKAHUS HSTUX
ABJICHUI: PABHOMEPHOEC W HEPABHOMEPHOE [BH)KECHHE, pPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBIKEHUSA, CBOOOJHOE TajJeHUE TeJ, PAaBHOMEPHOE ABUKEHHUE IO OKPY>KHOCTH,
WHEpLHUs, B3aUMOJCICTBHE TEJ, PEAKTUBHOE JABWIXKEHHE, MEpenada aBICHUs
TBEPJBIMH TEJAMH, JKUJKOCTIMH U Ta3zaMu, aTMOChEpHOE IaBJICHHUE, IJIABAHUE
T€JI, PAaBHOBECHE TBEPABIX TEJI, HMECIOIINX 3aKPEIUIEHHYIO OCh BpalICHHUS,
KoJiebaTenbHOE JBUKEHHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

® OMNUCHIBaTh M3YYEHHBIE CBOMCTBA TEI M MEXaHMYECKUE SIBJICHHUS,
UCTIONIb3Ysl (DU3UYECKUE BEJIMYUHBL: MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHUE,
nepuoJ 0OpallleHrs, Macca Teja, INIOTHOCTh BEeCTBa, cuiia (Cuja TSHKeCTH, Chjia
YOPYroCTH, CUJIa TPEHUS), JABJIICHHE, UMITYJIbC Tejla, KUHETHUYECKas IHEprus,
MOTEHIIUAJIbHAS PHEPTHs, MeXaHu4yeckass paboTa, MexaHu4eckass MotHOCTh, KITJ]
IIPU COBEPIICHUU pabOThI ¢ UCIIOIb30BAaHUEM MTPOCTOTO MEXaHU3Ma, CUJla TPEHUS,
aMIUTMTyAa, TEePUOJ] M 4YacToTa KojJeOaHW#, JJIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHEHUs; TPU OMHUCAHWK TPABUIHHO TPAKTOBATh (PHU3WYECKUNM CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OO0O3HAYCHHUS W CIWHMIBI W3MEPEHUs, HaXOIUTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMYMHAMU, BBIUMCIISATH 3HaUCHNE (DU3NIECKOUN BEITHMYUHBI;

® aHAIM3UPOBATH CBOWCTBA TEJ, MEXAHUYECKHE SIBICHUA M MPOILECCHI,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI: 3aKOH COXPaHEHUsI YHEPTHUH, 3aKOH BCEMUPHOTO
TATOTEHUS, NPUHIUI CYNEPIO3UIMU CUNl (HAaX0XKJACHUE PaBHOJECHUCTBYIOUIEH
cuibl), I, IT u III 3axkonbl HploTOHA, 3aKOH COXpaHEHUs UMITYJbCa, 3aKOH ['yka,



3akoH [lackans, 3akoH Apxumesna; MNOpH 3TOM  pas3IdyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

® pasznuyaTh OCHOBHBIC TPU3HAKA M3YyUYEHHBIX (U3UUYECKUX MOJIeTeH:
MaTepHuabHas TOYKa, MHEPLUAIbHAS CUCTEMA OTCYETA;

e pemiaTh 3aJa4M, HCIHOJNIb3Yys (PU3MYecKre 3aKOHBI (3aKOH COXpaHEHHS
DHEPTUH, 3aKOH BCEMUPHOI'O TATOTECHUA, MpUHUMN cynepriodunuu cui, I, 1T u 111
3aKoHbl HpIOTOHA, 3aKOH COXpaHEHUs UMITyJbca, 3akoH ['yka, 3akoH Ilackans,
3aKkoH Apxumezna) U (GOpMyJbl, CBS3bIBaiOlUME (U3UYECKUE BEIMYUHBI (ITYTh,
CKOpPOCTb, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIIECTBAa, CHUJA, JIaBJICHUE,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAJIbHAS SHEPIrusi, MEXaHHYeCKas
pabora, MexaHnudeckas MouHocTb, KIIJ[ mpocroro MexaHusma, cuiia TpEHUs
CKOJIbXKEHUSI, KOI(DOUIIMEHT TPEeHUs, aMIUIUTyAa, MEPUOJl U YacToTa KOJIeOaHUH,
JUIMHA BOJIHBI M CKOPOCTh €€ PachpOoCTpaHEHHs): Ha OCHOBE aHaIM3a YCIOBUS
3aJlayy 3alHChIBATh KPATKOE YCJIOBHUE, BBIIETATh (DU3NUYECKUE BETUYMHBI, 3aKOHBI
u GopMyJsIbl, HEOOXOAUMBIE ISl €€ PEIICHHS, MPOBOJUTh PACUYEThl U OLICHUBATh
peaIbHOCTh MOJTYYEHHOTO 3HaUYeHUs (PU3NIECKON BEIUUHUHBI.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYNTHCS:

® UCNONB306AMb 3HAHUSL O MEXAHUYECKUX SBIEeHUAX 8 NOBCEOHEeBHOU HCUIHU
0151 obecneveHuss 6e30nacHocmu npu oopaweruu ¢ npudbopamu U mexHuvyecKumu
ycmpoucmeamu, 0l COXPAHeHUsl 300p08bsi U COONOOEHUs. HOPM IKON02UUECKO20
noseoenuss 8 OKpydcaroweu cpeoe;, NpuBOOUMb HNPUMEPbl NPAKMUYLECKO20
UCNONIL308AHUS (PUIUYECKUX 3HAHULL O MEXAHUYECKUX SNeHUAX U (UIUYECKUX
3aKOHAX, NpUMepbl UCNONL30BAHUSL B0300HOBAAEMbIX UCHOYHUKOE IHEP2UU;
9KON02UYECKUX NOCAe0CMBUL UCCTIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paziuuams SpaHuybl NPUMEHUMOCU QU3UUECKUX 3AKOHO08, NOHUMAMb
gceobwull  xapakmep  QYHOAMEHMANbHBLIX — 3AKOHO8  (3AKOH — COXpaHeHUs
MeXaHu4eckou SHepeuu, 3aKOH COXPAHEHUs UMNYIbCd, 34KOH BCEMUPHO20
MsA20MeHUsl) U 02PAHUYEHHOCHb UCNOTb308AHUS YACMHBIX 3aKOHO08 (3akoH [Yka,
Apxumeoa u op.);

® HAXO0OUMb AO0EKBAMHYIO NPEOJIONCEHHOU 3adaye GuU3UYeCcKyr0 MOOeib,
paspewiams npooOIeMy KAk HA OCHO8e UMEIOWUXCS 3HAHUL N0 MeXaHuke ¢
UCNONIL308AHUEM MAMEMAMU4ecKko2co annapamad, max u npu NOMOWU Memooos
OYEHKU.

TensioBblie ABJICHUSA

BbInyCKHUK HAYYHMTCH:

® pacno3HaBaTh TEIUIOBbIC SIBJICHHWA W OOBSACHATH Ha 0a3ze UMEIOIIUXCS
3HAHW OCHOBHBIE CBOWCTBA WJIM YCJIOBHS MPOTEKAHUS dTUX SBICHUN: mudPy3us,
U3MEHEeHHEe 00beMa Tell MPU HarpeBaHUU (OXJIAXKICHUH), OOJbIIas CKUMAEMOCTh
razoB, Majasi C)KMMaeMOCTb >KMJKOCTEH W TBEPABIX TEJ; TEIMJIOBOE PaBHOBECHE,



UCTMapeHue, KOHACHCAIUs, IUIABJICHUE, KPUCTAIUTA3AINS, KUICHHWE, BIIAXKHOCTH
BO3/lyXa, pa3IMYHbIE CIOCOOBI TEeIuIonepenayn (TerIonpPOBOAHOCTh, KOHBEKIIHS,
U3Iy4eHHUE), arperaTHbie COCTOSIHHUS BEIECTBa, TIOIJIONICHWE DSHEPTUU TpHU
UCTIAPECHUHN JKUJIKOCTH M BBIJICIICHUE €€ TMPH KOHJCHCAIMH Iapa, 3aBUCUMOCTb
TEMITepaTyphl KATICHUS OT JIaBJICHUS,

® ONUCHIBATh M3YYCHHBIC CBOMCTBA TEN M TEIUIOBHIC SIBIICHUS, WCIIONB3YS
duznyeckne  BENWYHWHBI:  KOJWYECTBO  TEIJIOTHI, BHYTPEHHSS  DHEPTH,
TEMIIEpaTypa, yaeiabHas TeTUIOEMKOCTh BEIEeCTBa, yeIbHas TEIUIOTa IUIaBICHUS,
ylenapHas TeIyIoTa MapooOpa3oBaHUs, YJIENbHAS TEIUIOTa CropaHHs TOIUIMBA,
KOX(PQUITUEHT TIOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUTATENS, IPH OIHMCAHUHU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0003HaYEHUS U €AUHUIBI U3MEPECHUS, HAXOAUTH (POPMYIIBI, CBSI3BIBAIONINE JAaHHYIO
GU3MYECKYI0 BEIWMYMHY C JPYTUMH BEIWYMHAMH, BBIUHUCIATH 3HAYCHHC
(bU3MYECKON BEIMYUHBIL;

® AHANM3UPOBATHh CBOWCTBA TEJ, TEIUIOBBIE SBJICHUS W  MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOSHHUU
BEIECTBA U 3aKOH COXPAHCHUS YHEPTHUH;

® pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (DH3UYECKUX Mojemei
CTPOEHUS ra30B, KUJAKOCTEH U TBEPJIbIX TE,

® TPUBOAWTH MPUMEPHl MPAKTHUYECKOTO UCIOJIb30BAHUS (PU3UUECKUX
3HAHHWH O TETJIOBBIX SIBJICHUSX;

e pemath 3a7a4d, WCIONB3ys 3aKOH COXPAHEHUS SHEPTUHM B TEIJIOBBIX
nporeccax U (GOpMyIbl, CBS3bIBAIONIME (U3MYECCKUE BEIMYHMHBI (KOJIMYECTBO
TEIJIOTHI, TeMIepaTypa, yAelbHasl TEIUIOEMKOCTh BEIECTBA, yJelbHas TEIioTa
TUIaBJICHUS, YENbHAs TEIuioTa MapooOpa3oBaHUs, YIeibHAas TEIUIOTa CrOpaHus
TOTUTMBA, KOY(PPHUITUEHT MOJE3HOTO JCHCTBUSI TETUIOBOTO JBUTATEINSI): HA OCHOBE
aHanM3a yCJIOBHS 3aJa4M 3alliChIBaTh KPATKOE YCJIOBHUE, BBIACIATH (PU3HUCCKHEC
BEJIMYMHBI, 3aKOHBI W (DOPMYIIBI, HEOOXOAMMBIC ISl €€ PEIICHUS, TPOBOIUTH
pacdyeTsl M OIICHWBATh PEATbHOCTh TIOJYYCHHOTO 3HAYCHUS (PU3HUECKOU
BCJTUYMHBI.

BbinyCKHUK MOJYYUT BO3MOKHOCTH HAYUYUTHCS:

® UCNONBL308AMb 3HAHUS O MENJIOBbIX ABNEHUAX 8 NOBCEOHEGHOU HCUSHU OJIs
obecneuenuss Oezonachocmu npu o0OpaweHuU ¢ NpudOPamMu U MexHUUeCKUMU
yempoticmgamu, 07151 COXPAHEHUsL 300P08bs U COONIO0EHUSI HOPM IKONOSULECKO20
nosedenuss 6 OoKpyJcaowel cpede;, NPUBOOUMb NPUMEPbL  IKOJOSUYECKUX
nocieocmeuil.  pabomsl  0gueamesnel  GHYMpPEHHe20 C2OpPaHus, mMenioevlx U
2UOPOINIEKMPOCMAHYULL,

® pazuuams 2pamuybl NPUMEHUMOCMU QUSUYECKUX 3AKOHOS8, NOHUMAMDb
6ceobwull xapakmep (yHOAMEeHMAIbHBIX PUUUECKUX 3AKOHO8 (3AKOH COXPAHEHUs



SHepeUUu 8 MENJI0BbIX NPOYeccax) U O02PaAHUYEHHOCHb UCNOIb308AHUS YACMHBIX
3AKOHO8;

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3adaye Gu3UYecKylo MOoOeib,
paspeuwiams npoobiemy KaK Ha 0CHOBE UMEIOWUXCS 3HAHUL O MEeNJIO8bIX SAGNEHUSX C
UCNONIL308AHUEM MAMEMAMU4ecKko2o annapamad, max u npu NOMOWU Memooo8
OYEHKU.

DJIeKTpU4YeCcKHe U MATHUTHBIE SIBJICHUS

BbINyCKHUK HAYYHUTCH:

® pacno3HaBaTh JJEKTPOMATHUTHBIC SBJICHUS U OOBSACHATH HAa OCHOBE
MMEIOIINXCS 3HAHUKA OCHOBHBIE CBOMCTBA WJIM YCIIOBUSL NPOTEKAHUS OSTHUX
SABJICHHUI: JICKTPU3ALHNS TEJ, B3aUMOJICHCTBUE 3aPS0B, JICKTPUUECCKUAN TOK U €r0
JeUcTBUs (TEIJIOBOE, XWMHYECKOE, MAarHUTHOE), B3aUMOJICUCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAsE MHAYKLHUS, JEMCTBUE MATHUTHOIO TIOJISl HA POBOJHUK C TOKOM
Y Ha JBUXYIIYIOCS 3apsKEHHYIO YACTHUILY, JEUCTBUE JJIEKTPUUYECKOIO IIOJIA HA
3apsKEHHYIO YacTHUILy, 3JIEKTPOMArHUTHBIE BOJIHBI, MPSAMOJIMHEUHOE
pacupoCTpaHEHHUE CBETA, OTPAXKEHUE U IIPEJIOMIIEHHAE CBETA, IUCIIEPCUSI CBETA.

® COCTaBJISITh CXEMBI JJIECKTPUUYECKUX IEMEeW ¢ MOCIEAOBATEIBHBIM ¢
napauieibHbIM COCIMHEHUEM JJIEMEHTOB, pasjinyas YCJIOBHbIE OOO3HA4YCHUs
AJIEMEHTOB JJIEKTPUUYECKHX Ierneil (MCTOYHUK TOKa, KIII04Y, PE3UCTOp, PEeocTar,
JaMIIOYKa, aMIIepPMETpP, BOJIBTMETP).

® WCIIOJB30BaTh ONTHYECKHUE CXEMbl IS TMOCTPOCHUS H300paKeHUN B
MIJIOCKOM 3€pKajie U coOuparomieit JuH3e.

® ONKUCHIBATH W3YUYECHHBIE CBOMCTBA TEI M JJIEKTPOMArHUTHBIC SBJICHHS,
UCTIONIb3Ysl  (PU3MYECKHE BEJIMYUHBI: OJEKTPUYECKUM 3apsi, Cuia TOKa,
DJEKTPUYECKOE  HANPSDKEHHWE, DJIEKTPUYECKOE  CONPOTHUBIICHUE,  YIEIBbHOE
COMPOTHUBJICHUE BEIIECTBA, pabOTa JJIEKTPUUECKOTO TMOJs, MOIIHOCTh TOKa,
(OKYCHOE pacCTOSTHUE M ONTHUYECKas CUJa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUJIMHA BOJHBI M 4YacTOTa CBETA; MPU ONUCAHUU BEPHO TPAKTOBATH
(U3UYECKUIT CMBICIT HCMOJb3yeMbIX BEIWYUH, WX OOO3HAYCHHUS] W CIUHUIIBI
W3MEPEHUS;, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (U3UYECKYIO BEJIUUHHY
C APYTHUMU BEJIMYUHAMM.

® AHAJM3UPOBATH CBOWMCTBA TEJN, JIEKTPOMArHUTHBIC SIBJICHUS U MPOLIECCHI,
UCIIONB3Ya (DU3NUECKUE 3aKOHBI: 3aKOH COXPAHEHMS DJIEKTPUUECKOTO 3apsja,
3akoH Oma I yyacTka 1enu, 3akoH J[koyns-JIeHna, 3akoH OmpsSMOJMHENHOTO
pacnopoCTpaHEHHs CBETA, 3aKOH OTPAKEHUSI CBETA, 3AKOH MPEJIOMIJIEHHUS CBETA; IPHU
ATOM pa3iuyaTh CJIOBECHYIO (QOPMYJIHUPOBKY 3aKOHAa M €ro MaTeMaTH4YeCKoe
BBIPA)KCHUE.

® TMPUBOAWTH MPUMEPHl MPAKTHUYECKOTO UCIOJIb30BAHUS (PU3MUECKHUX
3HAHUM O DJIEKTPOMArHUTHBIX SBJICHUSAX



® pemiath 3a7a4M, UCTIOIL3Ys (pu3nueckne 3akoHbl (3akoH OMa i y9acTka
nenu, 3akoH JDkoyms-JleHna, 3akoH TPSIMOJUHEHHOTO pPAacIpOCTPAHCHUS CBETa,
3aKOH OTPaXXCHHUS CBETAa, 3aKOH IMPEIIOMJICHHUS CBETa) U (POPMYIIBI, CBS3BIBAIOIIUE
bu3nYecKue BETUYNHBI (CHJIAa TOKA, AJIEKTPHUECKOE HAMPSDIKEHUE, dICKTPUICCKOE
COMPOTHUBJICHUE, YAEIHLHOE COIMPOTHUBIICHUE BEIIECTBA, pabOTa AIEKTPHUUECKOTO
MOJIS, MOIMHOCTh TOKa, (DOKYCHOE pacCTOSIHUE W ONTHYECKas CHJIa JIMH3BI,
CKOPOCTh DJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, (DOPMYJIBI
pacdeTa 3JICKTPUICCKOTO COMPOTHBIICHHS IPHUITOCIICIOBATEILHOMHUIAPAIIIICIIBHOM
COCIMHCHWH TIPOBOJHUKOB): Ha OCHOBE aHajW3a YCJIOBHUS 3aJadyd 3alKChIBATh
KpaTKOE YCIOBUE, BBIJICIATh (U3MUYECCKUEC BCIMYMHBI, 3aKOHBI W (OPMYIIHI,
HEOOXOJMMBIC NJIS €€ PEIICHUS, MPOBOAUTH PACUYCThl M OIICHUBATH PEaJTbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3HMICCKOU BEIIMIUHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCA:

® UCNONB3068AMb 3HAHUS 00 IIEKMPOMACHUMHBIX SBNEHUAX 8 NOBCEOHEBHOL
JICUsHU  ONs1  obecneveHuss Oe3onacHocmu npu oobpawjenuu ¢ npudbopamu u
MeXHUYECKUMU YCMPOUCMEamMu, Ol COXPAHEHUS. 300P08bsL U COONIOOCHUsT HOPM
9KON02UUECK020 NOBEOeHUsT 8 OKpYcalowell cpede;, NpusoouUms npuMepsl GIUSHUS
9NEKMPOMASHUMHBIX UZJLYYEHUL HA HCUBbLE OPSAHUZMbL,

® PAzIUNaAmMb SPAHUYLL NPUMEHUMOCNU DU3UUECKUX 3AKOHO8, NOHUMAMb
sceobwuli  xapakmep  (YHOAMEHMANbHLIX  3AKOHO8  (3AKOH  COXPAHEeHUs.
NEKMPUUeCcKo20 3apaoad) U 02PAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3AKOHO8
(3axon Oma ons yuacmka yenu, 3akou Jocoynsa-Jlenya u op.);

® UCNONB306AMb NpUEMbl NOCMPOEHUs PU3UYeCKUX Mooenell, NOUCKA U
DopMyIUPOBKU  0OKA3AMENbCME  BbIOBUHYMBIX  2UNOMe3 U MeoPemuyecKux
86160008 HA OCHOB€E IMNUPUYECKU YCMAHOBIEHHBIX PaKmos;

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3adaye Gu3UYecKyl0 MOOeib,
paspeuiamov npooeMy Kak Ha 0CHOBe UMEIOWUXCS 3HAHUL 00 21eKMPOMACHUMHBIX
SABNEHUAX C UCHONb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu nomouu
Memoo08 OUeHKU.

KBaHTOBBIE SIBJIEHUSI

BbInycKHUK HAy4YHnTCs:

® DPAcIO3HAaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE MMCIOIIUXCSI
3HAaHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBUSA NPOTEKAHUS OTUX SBJICHUM:
CCTECTBEHHAss M WCKYCCTBCHHAs pPaJWOaKTHBHOCTh, 0O-, [- H Y-H3IydCHUS,
BO3HMKHOBEHHWE JIMHEHYATOTO CIIEKTPa U3ITyUYCHHS aTOMA;

® ONKCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJCHHS, HCIOJL3YS (PH3NUECCKHUEC
BEITMYMHBI: MAacCOBOE YHUCJIO, 3aps0BOE YHCIIO, MEPUOJ TMOoJypacmnaaa, dHEprus
(GOTOHOB;, TIpM ONHCAHWHM MPABWIBHO TPAKTOBATh (PU3UYCCKHH  CMBICI
UCITOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHHS WM CIUHUIIBI M3MEPCHHS; HaXOIUTh



bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU, BBIUMCIISATH 3HaUCHUE (PU3NUECKON BETUUHHBL;

® AHAJTM3UPOBATH KBAHTOBBIC SIBJICHUS, MUCHOJB3YysSd (PU3NUECKHE 3aKOHBI U
MOCTYJIaThl: 3aKOH COXpPAHEHHsI YHEPTHH, 3aKOH COXPAHEHUS SJICKTPUUYECKOTO
3apsifa, 3aKOH COXPAaHEHHMs MAacCOBOTO YHCIA, 3aKOHOMEPHOCTH HW3IIyuY€HUs U
MOTJIONICHHSI CBETa aTOMOM, IpPHU 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M €r0 MaTeMaTH4YE€CKOE BhIPAKEHUE;

® pasnuyaTh OCHOBHBIC NMPU3HAKYU IJIAHETAPHOW MOJIEIN aToMa, HyKJIOHHON
MOJIeJId ATOMHOTO SI/Ipa;

® MPUBOAWTH TIPUMEPHl TPOSBICHHUS B TIPUPOAEC U IPAKTUIECKOTO
WCIIOJIb30BAHUS  PATMOAKTUBHOCTH, SIICPHBIX M TEPMOSICPHBIX  PEaKIIHH,
CIEKTPaIBHOTO aHAJIK3A.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

® UCNONB306aMb  NOJYUEHHble 3HAHUS 6 NOBCEOHEGHOU JHCUSHU NpU
obopawenuu ¢ npubopamu U  MEXHUYeCKUMU YCMPOUCmeamu  (Cuemuux
UOHUBUPYIOUWUX H4aACUY, O003UMemp), 0Nl COXPAHEHUs. 300P08bsi U COON00eHUs
HOPM 9KON02UUECKO20 NOBEOCHUsL 8 OKPYICatouell cpeoe;

® COOMHOCUMb IHEPLUIO CBA3U ATMOMHBIX 510ep ¢ 0epeKmom Maccol;

® NPUBOOUMb NPUMEPDL GAUAHUA PAOUOAKMUBHBIX U3NYYEHUN HA JHCUBbLIE
OpP2aHU3Mbl, HOHUMAMb NPUHYUN 0eUCmEUsi 003UMempa U pasiuiams YCio6us e2o
UCNONIb308AHUSL,

® NOHUMamb dKONI02UYecKUe npoobiemvl, GO3HUKAIOWUE NPU UCNOIb308AHUU
AMOMHbBIX DINIEKMPOCMAHYUL, U NYMU peweHus dmux npoorem, nepcneKmugol
UCNONIL308AHUS YAPABTISLEMO20 MEPMOAOEPHO20 CUHME3d.

JIeMEHTbI ACTPOHOMUM

BbINyCKHMK HAYYHMTCH:

e yKa3bIBaTh Ha3BaHU MaaHeT CONMHEYHOW CHUCTEMBI; pa3indaTh OCHOBHEIC
MPU3HAKK CYTOYHOTO BpalieHusi 3Be3qHoro Heba, aBmxeHus Jlynsl, ConHila u
IUTAHET OTHOCUTEIILHO 3BE3/;

® MOHMMATH PA3THUUS MEXIY TEIHOINEHTPUIECKON U TEOLECHTPUUYECKOM
CHUCTEMaMHU MUPa;

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® yKasbleamsv oOwue colcmea U OMIUYUS NIAHem 3eMHOU 2pYnnbl U
nianem-zueanmos, manvlx men Conneynol cucmemsbl U OONLUWUX HIAHEM,
NOJIb308AMbCSL KAPMOU 36e30H020 Heba npu HabII0O0EHUsX 36e30H020 Heba;

® paziuyams  OCHOGHble  XAPAKMEPUCmuKku 36e30  (pasmep, yeem,
memnepamypa) COOmHOCUmMb yeem 36e30bl C ee memMnepamypo,

® paznuuams eunomeswvi 0 npoucxoxcoeHuu ConHeyHol CUcmembi.



COJEP)KAHUE
VYuebHas mporpamma 10 kiacca paccumrtaHa Ha 68 uwacoB (2 waca B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPadOT —5 Yacos.
CopepxkaHue Kypca COOTHOCUTCS ¢ paboued mporpammoil MpeaMeTHON JIMHHUU
yueOHukoB «Kmaccuueckuii kype» 10-11 kmacest (Ilatanmmaa A.B., M.:
[Ipocsemenne 2017 r.)

No Paznen KomuuectBo | Kontponbras | JlabopaTopHbie
4acoB pabota paboThI

1. | Beenenue. ®dusuka 151 1
busznueckue METO/IbI
U3YYCHUS TIPUPOJIbI

2. | Mexanuka 25 2 2

3. | OcHOBBI MOJIEKYJISIPHO- 10 1 1
KUHETUYECKOU TEOpUHN

4. | OCHOBBI TEPMOJAMHAMUKU 8 1

5. | OCHOBBI PNEKTPOIUHAMUKHI 24 1 1

Hrtoro 68 yacos

BBenenue. @usuka u pusnvecKue MeTOAbl H3yUYeHHUS NIPUPOIAbI

®uzuka — Hayka o npupoae. Gusnveckue Tena u gnenus. Habmonenue u
omucanue (Quanyeckux sieHud. DuU3nyeckuil dKCrIepuMeHT. MonaenupoBaHue
SABJICHUM M OOBEKTOB MpPHUPOAbl.. DU3NYECKHe BEIUYMHBI M UX HU3MEpPEHUE.
ToyHOCTP W TOrPEIHOCTH  M3MEpeHH.  MexayHapoaHas — cucTeEMa
eaquHul. OU3NYECKre 3aKOHBI M 3aKOHOMEpHOCTH. Pu3nka u TexHuka. HayuyHbii
Meton mno3HaHus. Ponb ¢Gu3uku B POpMHUPOBAHUU E€CTECTBEHHOHAYUYHOMU
rPaMOTHOCTH.

MexaHu4ecKkue siBJCHUSA

Mexanudeckoe JBIKeHHE. MaTepuaibHas TOYKa Kak MOJIeTb (GU3HUECKOTO
Tena. OTHOCHUTENBHOCTh MeXaHW4eckoro naBuwxeHud. Cucrema orTcuera.
duznyueckre BETUYHHBI, HEOOXOAMUMBIC JJI OTMMCAHMS JBWIKEHUS W B3aHMOCBSI3b
MEXJIy HUMHU (IyTh, NEpPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, BPEMS IBUKCHHUS).
PaBHOMEpPHOE M PaBHOYCKOPEHHOE IMPSIMOJIMHEUHOE [BUXKEHUE. PaBHOMeEpHOE
IBWXEHHUE 110 OKpYXHOCTH. IlepBeiii 3akoH HproroHa u mHepnusa.Macca Ttena.
[InmotHOCTh BemecTBa. Cuna. Equnninel cuinbl. Bropoit 3akon Hetotona. Tpetuid
3akoH Hprotona. CBoOomHoe manenue Tel. Cumiia TsHKeCTH. 3aKOH BCEMHPHOTO
tarotrenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomoctb. CBsI3b Mexay
CWION TsKecTH M maccoil tena. /[lunamometp. PaBHoxeiicTByromas cuna. Cuna
TpeHus. TpeHne CcKoJibxkeHus. TpeHue nokos. TpeHue B IpUpOAE U TEXHUKE.




NmMmnynbe. 3akOoH COXpaHEHUSI UMITyJbca. PeakTMBHOE JABUIKEHHE.
Mexanuueckass pabora. MoutHocts. JHeprus. [loTeHnuanibHas U KUHETHYECKas
sHeprus. [IpeBpaiieHre OJHOrO BHJA MEXAHUYECKOW SHEPrMU B APYroil. 3aKOH
COXPAaHEHHUS MOJIHOW MEXAHUYECKON SHEPIHUH.

VYcioBusi paBHOBECUSI TBEPAOTO TEJIA, MMEIOLIETO 3aKPEIUVIEHHYKO OCh
JBUXEHHS. MOMEHT CUJIBI.

OCHOBBI MOJIEKYJIAPHO-KUHETHYECKON TEOpUH

CrpoeHue BelecTBa. ATOMBI U MOJIEKYJIbl. TeIIOBOE JIBUKEHUE aTOMOB U
MoJiekyJsl. B3aumopeiicTBue (IpUTsDKEHHE M OTTaJKUBaHUE) MoJieKys. TeroBoe
paBHOBecue. Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
JBIDKEHUA yacTull. BHyTpeHHsst sHeprus. Pabota u Temonepenaya Kak crocoobl
VM3MEHEHUS BHYTPECHHEN dHEprum tena. KomnuecTBO TEIIOThl. 3aKOH COXPAHEHHUS
Y TIPEBpAIEHUs SHEPTUM B TEIUIOBBIX Iporeccax. VMcnapeHne u KOHIAEHCAIus.
[Tornomienne >HEPruvM MNpPU MCIAPEHUM KUJIKOCTA W BBIJICICHHE €€ IpH
KOHJEeHcaluu napa. Kunenue. 3aBUCUMOCTb TEMIIEPATYPhI KUINEHUS OT JaBJICHUS.
BnaxnocTh BO3ayXa.

OCHOBBI TEPMOTUHAMHUKH

PabGoTta raza mpu pacuupenun. [IpeoOpa3oBaHusi HPHEPTUU B TEILIOBBIX
MaiMHax (mapoBasi TypOWHa, JBHUraTellb BHYTPEHHETO CrOpaHMs, PEaKTUBHBIN
nsurarenb). KITJ] TernioBoit MalmHsI.

OCHOBBI YJIEKTPOAUHAMUKH
DnekTpuyecKkoe moJie Kak ocoOblil BUa Marepuu. HanpspkeHHOCTh
AIEKTPUYECKOTO MOJIA. [[eliCTBHE IEKTPUUECKOTO OISl HA DJIEKTPUUECKUE
3apsiabl. KoHeHcaTop. DHeprus 3JeKTPUIECKOro MoJjsl KOHIEHcaTopa.

DNEeKTpU4eCKUil TOK. VMICTOYHHKHM 3JIEKTPUYECKOrO0 TOKa. DJIEKTpUYECcKas
Lenb U €€ COCTaBHble yacTu. HampaBieHue W AEUCTBUSA 3JIEKTPUYECKOTO TOKA.
Hocutenu snextpuueckux 3apsigoB B meramax. Cuiia Toka. DIEKTPUYECKOE
HanpsDKEHUE.  DJIEKTPUUECKOE  CONPOTUBICHHE  MPOBOJHUKOB.  EQWHMIIBI
CONPOTHUBIICHU.3aBUCUMOCTb CHJIbI TOKA OT HanpshKeHusl. 3akoH Oma 715 yyacTKa
uenu. YpaenbHoe conpotuBiieHue. Peocratel. llocnenoBarenbHoe coennHEHHE
npoBoHUKOB. [lapamiensHoe coemrHeHrne MPOBOIHUKOB.PaboTa AIeKTprUIecKoro
MOJIL 0 TEPEMENIICHUIO JJIEKTPUUECKUX 3apsa0B. MOIIHOCTh 3JIEKTPUYECKOIO
Toka. HarpeBanue npoBOJHHKOB 3JEKTPUUECKUM TOKOM. 3akoH J[koyns - JleHna.
DJIEKTpUYECKHE HarpeBaTelibHble M OCBETUTENIbHBIE Tpubophl. KopoTkoe
3aMblKaHue. TOK B pa3jIMyHbIX Cpeaax.

Pe3eps (2 yaca)



KonTpoJas ypoBHs 00yuenusi. @Pusuka 10 kiacc.

Ne | HammeHoBanwue HcTounuk Komudukarop | Koguduxarop
pAa3IEIIOB U TEM EI'D BIIP
1.| Kourponsnas | Aunaktuueckue matepuanst | 1.1.1-1.1.9 2.1-2.6
pabora Nel ®wzuka 10 xmace  /
«OcHogvl A.E.Mapon, E.A.MapoH. —
KUHEeMamuxuy M.: H3narenbcTBO
2.| KontposbHas «JIpodar, 2014 r. 1.2.1-155
pabota Ne2 Tematnueckue
«Ocnogvl KOHTPOJIbHBIE u
OUHAMUKU U CaMOCTOSITENIbHBIE  PabOTHI
3AKOHbI no ¢usuke 10 xkmacc /
COXPAHEHUs» O.U.I'pomueBa. —  M.:
3. KonTposbHas HN3narensctBO  «OK3amen», | 2.1.1-2.1.17 3.1-3.7
pabota Ne 3 2012 1.
«OcHosbl
MOJEKYIAPHO-
KuHemuyeckou
meopuuy»
4.| KoHTponbHas 2.2.1-22.11
paborta Ne 4
«OcHogbl
MepMOOUHAMUKUY
5.| Koutponbnas | JIugaktuueckue marepuans | 3.1.1-3.2.10 4.1-4.7
padota Ne 5 ®wusuka 11 xnacc /
«3aKombl A.E.Mapon, E.A.Mapos. —
nocmoannozo | M.: U3parenbcTBO
MoKay. «dpoday, 2014.

Tematnueckue
KOHTPOJIbHBIE U
CaMOCTOSITENIbHbBIE pa0OTHI
no ¢usuke 10 xiacc /
O.U.I'pomuieBa. — M.:
N3narenscTBO «OK3aMEH,
2012 r.

Tembl 1a0opaTOpHBIX U NPpaKkTHYeckux pador B 10 kiacce

JlabopaTopHas

CKOJIB2KCHUS)

pabora  Nel

«3mepenne

koapdunrienta

TPEHUs




JlabopatopHuas pabota Ne2. «M3yueHue 3aKoHa COXpPaHEHHUS MEXaHUYECKOU
SHEPTHUI.

JlaGoparopHast padora Ne3 «DkcrepuMeHTalbHasl MpPOBEepKa 3akoHa I eii-
JIroccaka»

Jlabopatopnass pabora Ned. «UMsmepenne DOJIC u BHYTPEHHETO
COTPOTHUBJICHUSI UCTOYHUKA TOKAY.



Y4eOHO-MeTOAMYECKOE U MATEPHAJIbHO-TeXHHUYECKOE o0ecreueHne
00pa3oBaTeJbHOIO MpoLecca.
Y4eOHO-MeTOAMYECKHE TOCOOUS ISl YUUTEJ st

— yueOnuk [.A.Mskumes, b.b.byxosues, H.H.Corckuit «®Duzuka»
Kiaccuyeckuit kypce. 10 kmace» — Mocksa, [Ipocsemenne, 2017 r.

—  Junaxtuueckune marepuansl @usuka 11 xmace / A.E.Mapon, E.A.MapoHn. —
M.: M3patenscTBO «/Ipodar, 2014.

— Temaruueckre KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE paboThl Mo ¢usuke 10
kiacc / O.W.I'pomrieBa. — M.: U3marenbcTBO «OK3amen», 2012 1.

HNHuTepHeT-pecypcsl

1. Auumanuu pusuueckux oobekToB. http://physics.nad.ru/

2. XKupas dusuka: oOydarorias nporpamma. http://www.int-
edu.ru/soft/fiz.html

9. VYpoku ¢pusuku c ucnonb3zoBanueMm MHTepHEeTA.
http://www.phizinter.chat.ru/

3. ®wuswuka.ru. http://www.fizika.ru/

dusmka: koyureKius onbIToB. http://experiment.edu.ru/

5. ®dwusuka: 3IEKTPOHHAS KOJUICKITUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

B




COJEP)KAHUE
YuebHas nporpamma 11 kiacca paccuntana Ha 68/170 vacos (2/5 yaco B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPadOT —5 Yacos.
CopnepxkaHue Kypca COOTHOCUTCS C paboueld mporpaMMoil NpeIMETHOW JMHUU
yueOHukoB «Kmaccuueckuii kype» 10-11 kmacest (Ilatanmmaa A.B., M.:
[Ipocsemenne 2017 r.)

No Paznen KomuuectBo | KoutponbHas | JlabopaTopHbie
9acoB pabGoTta paboThI

1. | MaramTHOe 1oJje 6\10 O\1 1\1

2. | DnekTpoMarHuTHas 8\10 1\1 1\1
WHTYKITHSI

3. | DmeKkTpoMarHuTHBIC 20\38 1M 1\1
KOJIeOaHUsI ¥ BOJIHBI

4. | Onruka 11\20 1\2 34

5. | KBanToBas ¢usuka 20\37 1\3 1\1
Crtpoenue Beenennoi 2\21
[ToBTOpeHue 1\34

Htoro 68\170 4\9 7\8

OCHOBBI YJIEKTPOJANHAMUKH (TIPOJ0JIZKEHHE).
MarsuTHOe 1oJie

B3aumopeiictBue TOKOB. MarHutHoe mnojie Toka. MarHuTHass WHIYKIIUSL.
Cuna Amnepa. Cuna Jlopenna.

JJIeKTPOMATHUTHAS MHAYKIUSA

SIBneHHME DIIEKTPOMArHUTHOM WHAYKIMM. MAarHuTHBIA MOTOK. 3aKOH
AIEKTPOMAarHuTHOM VHIYKIUH. IIpaBuiio Jlenna. Camounaykuus.
NHOykTUBHOCTh. B3aMMOCBSI3b  3JIEKTPUYECKOTO UM MArHUTHOTO  TOJIEH.
DJIEKTPOMArHUTHOE TOJIE.

JJIEKTPOMATHUTHBIE KOJIEOAHUA U BOJHBI

CBoOoanble KoJieOaHusi B KoseOarenbHOM KoHType. Ilepuon cBOOOIHBIX
aneKTpuueckux Kojiebanuil. IlepeMeHHbIN 35eKTpuueckuii TOK. ['eHepupoBaHue
aneKkTpuuecko 3Heprun. Tpanchopmartop. Ilepemaua syeKTpUUECKON SHEPTUMU.
DJIEKTpOMarHuTHblE BOJHBI. (CBOWCTBA AJIEKTPOMAarHWTHBIX BOJH. [IpuHOHIBI
paguocBssu. TeneBucHUE.




Onrtuka
CBeToBbIC BOJIHBI.

CKOpoCTh CBE€Ta W METOABl €€ HM3MEpPEHUs. 3aKOHbl  OTPAXKEHUA U
peoMJICHUs] CBeTa. BOJIHOBBIE CBOICTBa CBeTa: AMCIEPCHs, HUHTEp(EepeHLUs
cBeta, auppakuus csera. KorepeHTHOCTb. IlomepeyHOCTh CBETOBBIX BOJIH.
[Tonsipu3zanus ceerta.

J1eMeHTbI TCOPUHA OTHOCUTECJIbHOCTH

[Toctynmatel TEOpUH OTHOCUTENBHOCTU. [IpMHIMIT OTHOCHUTEIBHOCTH
OiiHmreitHa. [loctosHCTBO ckopoctn cBeta. IIpocTpaHCTBO M Bpemsi B
CIEUHUAIIBHOW TEOpPUH OTHOCHUTENBHOCTH. PenstuBucTcKas nuHamuka. CBs3b
MAacCChl C YHEPrUeH.

N3ny4yeHus U CeKTpbI

Paznuunble BUABI 3JIEKTPOMAarHUTHBIX M3JIYYEHHUH W HUX MPAKTHUYECKOE
NPUMEHEHHUE: CBOMCTBA M TNMPUMEHEHHWE HWH(pPAKpacHbBIX, yIbTPadHOICTOBBIX W
PEHTICHOBCKUX U3JydeHUN. [1Ikama 371eKTpOMarHuTHBIX U3JTyUYCHUN.

KBanToBasi pusuka

I'unore3a Ilnanka o kBaHTax. PotorddexT. YpaBHeHHe DUHIUTEHHA IS
dboroaddekra. Dotonsl. I'nmore3a ae bpoiias 0 BOITHOBBIX CBOMCTBAaX YaCTHII.
KoprnyckynsipHO-BOJTHOBOM ~ Ayav3M. CooTHoOIlIEHHE  HEOMpPEIeICHHOCTH
["eitzenOepra.Crpoenue atoma. OnbiTel Pezepdopna. KBantossie moctynatel bopa.
Hcnyckanue u moryiomeHue ceera aroMom. Jlazepsl.

Mogenu CTpOe€HHMs AaTOMHOIO sAapa: IPOTOHHO-HEUTPOHHAs MOJEIb
CTPOEHMsI aTOMHOro sijpa. SnepHbie cuibl. JleeKT mMacchl U IHEpPrusi CBSI3U
HYKJIOHOB B sAzpe. SlnepHas sHepreTvka. BiausHue MOHU3UPYIOIIEH paaualnyvy Ha
JKUBBIE OpraHu3Mbl. Jl03a M3IydeHHUs, 3aKOH PaJMOAKTUBHOIO paclaga U €ro
CTATUCTUYECKUN XapakTep. DJIEMEHTapHbIE YACTULbI: YACTHULBI U AHTUYACTHIIBL.
DyHIaMEHTAJIbHBIE B3aUMOJAECHCTBUS

Crpoenue Beesiennoiu

Crpoenune conHeuHoir cucteMbl. Cucrema «3emius — Jlyna». OOmume
ceenenuss o ConHile (BUI B TEJECKOI, BpalllEHUE, pa3MeEpbl, Macca, CBETUMOCTD,
TeMIlepaTypa COJIHIIAa W COCTOSIHME BEllecTBa B HEM, XHMHUYECKHH COCTaB).
Hcrounuku sHeprun M BHYTpeHHee crpoeHue CoisHma. Pusmyeckas npupoaa
3Be3n. Hama IManaktuka (cocTtaB, CTpoeHHE, NBUXKEHUE 3Be3] B ['alakTuke U ee
BpauieHue). [IporcxoxaeHne 1 3BOTIOLNS FaTaKTUK U 3BE3/I.



IHoBTOpEHMe.



KounTtpoas ypoBHsi 00yuenusi pusuku B 11 kiaacce

Ne Haumenosanue Hcrounuk Komudukarop | Koguduxarop
pAa3/ICNIOB U TEM EI'D BIIP
KoHnTtponbHas padora | Jlungaktuueckue 3.3.1-34.7 4.4-4.5
«nekmpomacnumnas | marepuansl Ousuka 11
UHOYKYUA» kiacc / A.E.Mapoms,
2.| KonrponbsHas padora | E.A.Mapon. — M.: 3.5.1-3.6.12 4.6-4.7
«Onmuxay N3patenscTBO 4.1-4.3
3.| Konrponsuas pabora | «Apodar», 2014. 5.1.1-5.3.6 5.1-54
«Keanmosas Temarnueckue
Guzuka»(ose) KOHTPOJIbHBIE "
4.| KontponbHas paboTa | CAMOCTOSATCIIbHBIC 2.2.1-2.2.11

«llosmopenuey

pabotel mo ¢uszuke 11
kiacc / O.M.I'pomiena.
— M.: HzparenscTBO
«Ox3amMeny, 2012 r.
JAngakTuyecKue
Marepuanbsl Pusuka 11
kiacc /I". J{.JIynmos.-
Mocksa

AO
«YuebHast TuTepaTypar»

«ITpocsemienue»




Y4eOHO-MeTOAMYECKOE U MATEPHAJIbHO-TeXHHUYECKOE o0ecreueHne
00pa3oBaTeJbHOIO MpoLecca.
Y4eOHO-MeTOAMYECKHE TOCOOUS ISl YUUTEJ st

— yueOnuk [ J.Msakumer, b.b.byxosues, H.H.Cotckuit «Duznka»
kiaccudeckuit kype. 11 knace» — Mocksa, [Ipocsemienue, 2014 r.

—  Junaxtnueckune marepuansl @usuka 11 xmace / A.E.Mapon, E.A.Mapon. —
M.: M3patenscTBO «/Ipodar, 2014.

— Temaruueckre KOHTPOJBHBIE U CAMOCTOSITEIbHBIE pabOThl Mo ¢usuke 11
kiacc / O.W.I'pomriea. — M.: U3marenbcTBO «OK3amen», 2012 1.

HNHuTepHeT-pecypcsl

6. Anumarun pusndeckux oobektoB. http://physics.nad.ru/

7. XKupas dusuka: oOydarorias nporpamma. http://www.int-
edu.ru/soft/fiz.html

10.Ypoxu ¢usuku ¢ ucnonaszoBanuem MHaTepHeTa.
http://www.phizinter.chat.ru/

8. ®wusmuka.ru. http://www.fizika.ru/

9. dwusmka: komnekiusa onsIToB. hitp://experiment.edu.ru/

10.®u3uka: 3JIeKTpOHHAS KOJIJICKIIUS OTBITOB.
http://www.school.edu.ru/projects/physicexp




KasiengapHo-treMaTuyeckoe njiaHupoBaHue
10 kaacc (68uacoB —2 yaca B HeJ1eJI0)
BBenenue (1 yac)

Ne Tema ypoka IHpeamerr
1 | Yro uzyuaet dusuka. dusnyeckue sapienus. Habmo1eHrs U ONbITHI. 3HATH CMBIC TOHSTHM: (PU3UYECKOE SIBJICHUE
POCCHUICKHUX U 3apYOEKHBIX YUEHBIX B PA3BUTHE
YMeTb OTIMYATh TUIOTE3bl OT HAYYHBIX TEOPL
HAOJIOICHUS ¥ KCTIEPUMEHT SIBJISIIOTCS OCHOBO
2 |Mexanudeckoe npmwkeHnn. CUCTeMa OTCcUeTa.
3 | PaBHOMepHOE nBIKEHUE Ten. CKOpPOCTh. Y paBHEHUE PABHOMEPHOTO
IBIKeHUs. Pemenne 3agauy.
4 | CKopoCTb TIpH HEpABHOMEPHOM JBMKeHHH. MrHOBEHHAs cKopocTh. Choxkenue | SHATH PA3IHIHBIE BU/IbI MEXAHUYECKOTO JIBHI
cKopoCTeif. PaBHOMEPHOTO MPSAMOJUHEHHOTO JIBUXEHUS,
YpaBHEHUS 3aBUCUMOCTH CKOPOCTH OT BpPEMEH
OCHOBHBIE XapaKTEPUCTUKU PABHOMEPHOTO JIBH
5 | CBoOoaHOE mageHue. P p p p
6 | PaBHOMEepHOE MBM)KEHHE TOYKH IO OKPY>KHOCTH.

YMeTh CTPOUTH M YUTATh IPaPUKU PaBHOMEP!
CJIOKEHHUSI CKOPOCTEW IpU PELICHUH 3a1ad, P
KOOpJIMHATBI B JIIOOOM  MOMEHT BpEMEHHU




Kontponbnas padora Nel «Kunematukay.

KHHCMATUYCCKUC XAPAKTCPUCTHKH IIPpU PABHO
IMOJTYUYCHHBIC 3HAHHWA IIPHU PCIICHUU 3a14a4.

8 | [lepsnrii 3akoH HbroTOHA.

9 | Bropoii 3akon Hetotona. Tpetuii 3akon HeroToHa.

10 | Tperwuit 3akon HproToHa.

11 | Cuna TsKecTH U cuila BCEMUPHOTO TATOTEHUS. 3HATB/IOHMMATBb CMBICI TIOHATHUWA «HHEPL
«B3aUMOJEUCTBUEY, «UHEPTHOCTHY, «HHEPLMS

12 | Bec. HeBecomocTs. «TPaBUTALMOHHBIE CUJIBD», «BCEMUPHOE TATOTE!
«TPEHHUE»; CMBICI BEIMYUH «KECTKOCTB», «KOI(]

13 | Hdedopmaruu u cwitbl yripyroctu. 3akoH ['yka.
YMerb WUTIOCTPUPOBATh TOUKU MTPUIOKEHHUS (

14 (Cruet Tperms., HECKOJIBKUX CHUJI, PEIaTh 3aa4l Ha BEIYUCIICH)
N3mepate maccy tena. M3MepsaTs cuiibl B3a
W3BECTHBIM 3HAYCHMSIM MacC B3aHMOJIECHUCTBY!

15 | O600meHne MaTepuaia 1o Teme «/lnHamnka» YCKOPEHHUH TeJI IT0 U3BECTHBIM 3HAYECHUAM JEHC
Bpruncnsare 3HaYeHHS YCKOPEHUW TEJ MO W3B
IIprMeHATh 3aKOH BCEMUPHOTO TATOTEHUS IIPU

16 | Kontponbhas pabota Ne2 «Jlunamuka

N3mepaTes cuibl B3aUMOICUCTBUSA TEI.




17

Nmmynbe. 3aKOH COXpaHEHUS UMITYJIbCA.

BpruucnaTe 3Ha4eHUS CUIT U YCKOPCHHﬁ.

18 | Mexanunueckas paboTa, MOITHOCTb, YHEPTHS.
19 | Kuneruyeckas sueprus. Pabota cuiibl TsHKECTH. 3HATH/MIOHUMATH CMBICT TIOHSITHH «HUMITYJ]
UMITYJIbCA, «paboTay, «MEeXaHUYECKas dHEPTHS
COXpaHEHUS YHEPTUN
YMeThb BBIUUCIATHL W3MEHEHHWE WMITYJbCa TE
20 | [loTrenumanbHas sHEprHs. PaboTa CUiIbl yIPYroCcTH. IIOTCHUHUANBbHYI0 U KHHETUYECKYI0 DHEPIHUIO T
KMHETHUYECKOW U MOTEHIMATBLHOM SHEPTUH Tell
3HAHUS ¥ YMEHUSI IPU PEILICHUH 3a]1ay.
[IpuMeHATh 3aKOH COXpAaHEHHS HMITYJbCa I
21 | 3aKkoH coXpaHEHUs YHEPTUU B MEXaHUKE. .
B3aMMOJICHUCTBUSX.
Beraucnsate paboTy CHT ¥ M3MEHECHHE KUHETI
DHEPTUIO TEJI B TPABUTAIMOHHOM  TIOJIC.
22 | JJaboparopuast pabora Nel «M3ydeHuwe 3aKoHA COXpPaHEHHUS MEXaHHYECKOH Ae()OPMHPOBAHHOIO TENA IO U3BECTHOM Iedop!
DHEPTUNY. [IpuMeHATh 3aKOH COXpaHEHUS MEXaHUYECKOM
TE€JI TPaBUTAIMOHHBIMY CHJIAMH U CUJIAMU YTIPY
23 | O6o6mieHre MaTepurana o TeMe «3aKOHbI COXPAHEHUSI B MEXAHUKE)
24 | KontponpHas padbota Ne3«3aKkoHBI COXpAaHEHHUS B MEXAHUKE)




25

HpI/IHHHH OTHOCHUTCIIbHOCTH.

26

OcHoBHBIE oJ10keHUI MKT.

27

bpoyHnoBckoe nBuxenne. Cuibl B3aUMOJIECUCTBUS MOJIEKYI.

28

CtpoeHue razo00pa3HbIX, )KUJKUX U TBEPABIX TEll.

29

OcHoBHoOe ypaBHeHHE MKT

30

TeMreparypa u TEIJIOBOE PaBHOBECHE.

31

TeMmneparypa — Mepa CpeIHEN KHUHETHYECKON SHEPTHH MOJIEKYIL.

3HATL/MIOHMMATL  CMBIC]I  TIOHSITHUH  «BE

MCKMOJICKYJIAPHBIC CUJIBD), OCHOBHBIC ITOJIOXK!
TBCPABIX TCJI, CMBICII TIOHSITUI

aOCOJIIOTHOM TeMIlepaTypoi ra3a u CpeHen Ku

«TeMrmepar

ypaBHenne MKT, ocHoBHOe ypaBHenue UI'; 3ar
(p, V, T), xapakTepu3yIONMMHU COCTOSIHUE Ta3a
[Hapns. YMeTb 0OBICHATh (PU3UUECKUE SBIICH
penaTh 3aJa4d Ha OINPEICIICHHE YMCIIa MOJIEK
OJIHOM MOJIEKYJIbI, OOBSICHATH CBOWCTBA T

MOJIEKYJISIPHOTO CTPOCHHS, IPUMEHSITH IIOJ

32 | YpaBHEHHUE COCTOSHUS UICaTBLHOTO Ta3a IPUYNHHO-CIICCTBEHHBIC CBS3H MEXLy ¢
KMHETUYECKYIO DHEPTUIO MOJIEKYJ IIPU U3BECTH

33 | 'a3oBbIE 3aKOHBI

34 | JJaboparopHasi pabora Ne3 «DxcnepuMeHTalIbHas TMpoBepka 3akoHa ['eil-

JIroccaka»

35 | Kontpoarhas padota Ned4 «OcHoBbl MKT»

36 | Hacwrmennsrit map. JlaBiaeHue HaCHIIIEHHOTO Tapa. 3HATH/IOHUMATB CMBICT MOHSITUN «KUIICHUE)

37 | BnaxxHOCTh BO3/MyXa nap» ,«OTHOCUTEJIbHAS BIAXHOCTHY, «IapIiua.
TUTPOMETPA U TICUXPOMETpPA. YMeTh OIUCHIB
KOH/JICHCAIIUU, U3MEPSIITh OTHOCUTEIBHYIO BIIAXK

38 | Buytpennsis sHeprusi. 3HATH/IOHMMATBL CMBICT TIOHSITUH «BHYTpPEH

TEMJI0OEMKOCTBY, (DOPMYITY JJIs1 BHIYUCICHUS BH!




39

Pa6ora B TepMoIuHaAMUKE.

pa6OTI>I rasa, CMBICII TIICPBOI'O 3aKOHA T

40 | KonudecTBO TEIJIOTHI. Y paBHEHHE TEILIOBOTO OaiaHca. TEPMOAUHAMUKU JI1 HU30IPOLIECCOB, CMBICI
41 | Pemenue 3a7a4 Ha ypaBHEHHUE TEIJIOBOTO OasiaHca IPUHLIKI AEHCTBUSI TEIJIOBOTO ABUraTes, (op:
42 | IlepBblil 3aKOH TEPMOJIMHAMUKH. BTOpOIi 3aKOH TepMOJMHAMUKU YMerb peniath 3a1a4d C BBIYUCICHHEM KOJIH
43 | [Ipunmun aeiicteus u KI1J[ TemioBeIx ABUTaTENEH. SHEpruu rasa, Beraucisath KIT/I rennossix neur
44 | Pemenue 3a1a4 o TeMe «OCHOBBI TEPMOIMHAMUKI
45 [KontpomabHas padota Ne 4 Ha Temy «OCHOBBI TEPMOAMHAMUKI
46 Bapsa. 3aKOH COXpaHEHUS 3aps/a. 3HATH/IOHUMATBh CMBICT  (PU3HYECKUX BEJ
47 | 3akon KynoHa. BJIEKTPUYECKUN 3apsi»; CMBICI 3aKOHA CcOoXpal
48 | Dnextpuyeckoe noje. HanpspkeHHOCTD TPaHULbl €ro NPUMEHUMOCTH, CMBICI MOHSTHI
49 | [1one ToueuHoro 3apsaa, chepsl. [IpuHIUN Cynieprno3uIuu. CHWJIOBBIX JIMHMM DJIEKTPUYECKOTO II0JIs, DHE]
50 | [TorennmaneHas sHEprus 3apspkeHHOro Tena B JI1 IIOJIsA, CMBICIT BCJIMYMHBI «3JICKTPUYCCKAsT CMK
51 | Ilorennuain. Pa3HOCTh ITOTEHITUAIOB. SJIEKTPUICCKOI'O OJIA
YMeTb OOBACHATH MPOLECC DIAECKTPU3ALUU TE

52 | CBa3pb MEXIYy  HampsKEHHOCTHIO u Pa3HOCTBIO MMOTEHIHAJIOB. | MPUMEHSATh TPU PEUICHUH 3aJad 3aKOH CO

OKBUMOTEHIIMATbHBIE TOBEPXHOCTH OTPENICIISITh BEJIWYMHY U HaIlpaBJICHUE HAaIIps
53 | Pemenue 3ana4 mo teme «lloTeHnmanbHas sHeprus. Pa3HOCTh MOTEHIIMATIOBY NPUMEHSTh TPUHIUIT CYMEPHOZULIMU AIEKTPUYEX
54 | DnextpoemkocTs. Konaencarop. paboTy MOJIsi ¥ MOTEHIIHAII TIOJISI TOYEUHOTO 3ap
95 | DHeprus 3apsyKEHHOTO KOHJEHCAaTopa NPUMEHSTh TOJIyYEHHbIE 3HAHUS M YMEHUS

KAUueCTBEHHBIX M PACUETHBIX 33/1a4.
56 DyIeKTpUYECKH TOK. 3HATH/MIOHUMATH CMBICJ MIOHSTH
Cuna Toka. 3akoH Oma 15 yyactka uenu. ConpoTuBiIEHUE CYIIECTBOBAHUS IJIEKTPUUYECKOTO TOKA; CMBICI

57 DPnekrpuyeckue wenu. [lociemoBaTensHOe W MapaienbHOe coeamHeHne OMa U1 ydacTKa LIENH, YMETh OIPENESATh C

ITPOBOJIHUKOB.

COIMPOTUBJICHUA IIPOBOAHHUKA OT €Iro ICOMCTPI




58

Pabora n MOIODHOCTD ITIOCTOAHHOI'O TOKA.

59

Pemenue 3aJa4 Ha 3aKOH Oma un COCOINHCHUC ITPOBOJHHUKOB.

60

DJIC.
3axon OMa [J1st ITOJTHOM LETIH.

61

JlabopaTtopHasi pabora Ned. «M3mepenne DJIC U BHYTPEHHETO COMPOTUBIICHUS
MCTOYHUKA TOKa».

62

KontponbHas pa6ota Ne 5. «3aKOHBI TOCTOSIHHOTO TOKaY.

63

3J’I€KTpPI‘-I€CKa$I IMPOBOAUMOCTD PA3JINYHBIX BEIICCTB. HpOBOI[I/IMOCTB MCTAJIIIOB.

M3TOTOBJICH, 3aKOHOMEPHOCTH B ILEMSX C |
TPOBOIHUKOB, CMBICIT IMTOHATUH «MOIIHOCTH TO
TIOJTHOM T[T, ITAHUPOBATh YKCIIEPUMEHT U BEI
YMerb coOupaTh DIEKTPUUECKHE IEMU C |
NPOBOJHUKOB, TPUMEHSITh NPU PEUICHUU 3
COCIMHEHUS MTPOBOJIHUKOB, PEIIaTh 3a/1a4d C 11
[enHu; YMETh OINpeneisTh pabdoTy M MOMUIE
MOCJIEIOBATEIbHOM COEAMHEHUHM TPOBOIHHK(

MCTOYHUKA TOKA, 3HaTh (OPMYITUPOBKY 3aKOHA

64

3aBHUCHUMOCTb CONPOTHUBIJIEHUS TPOBOAHUKA OT TEMIIEPATYPHI.

65

TOK B ITOTyIIPOBOJHUKAX.

66

DNEKTPUIECKUN TOK B BaKyyMe. DIIEKTPOHHO-ITydeBasi TpyoKa.

67

DIIEKTPUYECKHUM TOK B KUIKOCTSIX. 3aKOH dJIEKTPOIIU3A.

68

DIJIEKTPUYECKHM TOK B razax. HecamocTOATENbHBIN U CAMOCTOSITENBHBIN pa3psAIbI.

3HaTh 3HaAUCHUE CBEPXITPOBOJHUKOB B COBPEME
YMmeTb OOBSACHATH TPHUPOAY IICKTPUUECKO
AJIEKTPOHHON TEOPHH, YMETh OOBSCHATH MPUY
TEMIIepaTyphbl, OMUCHIBATH U OOBSCHATH YCIIOF
MOJYIIPOBOJHUKAX, BAKyyMe, >XKUIKOCTH, TIa3
TEXHUYECKOE MPUMEHEHHUE.




KanennapHo-remaTuuyeckoe mianuposanue 11 kiacce.
68 yacoB (2 yaca B He/1eJII0)

Tema

IIpeameTHbIi pe3)

I'naBal « MaruuTHoe moJjie» (5 4acoB)

B3aumogeiictBue TokoB. JlaboparopHas pabora Nel. «HaGmronenue neiictBus

MAardmMTHOTI'O ITOJISA Ha TOK».

BekTop maruutHOM UHAYKIMA. JIMHUKM MarHUTHON MHAYKIIUA

Cuna Amnepa

Cuna Jlopenna

Pemenue 3amau mo reMe « MaruuTHOE MOJICY.

JlaBaThb OIpeeIIeHNs:0THOPO]
DpcTena; NPUMEHSTh MPABUIIO
TOKOM B OJHOPOJHOM MAarHUT
UCIIOJIb3Ysl TpaBWIO OypaByr
IPOBOJHUK C TOKOM.BbIum
NapaJyIebHbIX TOKOB. BpIul

MardmuTHOTI'O HOHH.HpI/IMCHHTB 1

I'naBa 2 «JyeKTpOMArHuTHasi HHAYKIHM (6 yacoB)

SIBneHME >IIEKTPOMArHUTHOW UHAYKIMNA. MarHUTHBIN ITOTOK.

3aKOH JICKTPOMArHUTHON UHAYKIIHUH.

Hanpasnenue nanykunonsoro toka. Ilpasuno Jlenna.

Camounnykuus. THIyKTUBHOCTS.

Habmromats sBiIeHUE 3JIEKTPOM
Ita peureHus 3agay. Mcemenos
€ro JUIMHBI W MOJIYJSI BEKTC

WHAYKOUOHHOTO TOKA IIPpH 3aME




JlaGoparopnas padota No2. «3yueHue sBiIeHUs 3JEKTPOMAarHUTHOM

QJICKTPOMArHMTHYIO HHAYKIIUIO

UHIYKITUW.
10. DJIEKTPOMarHuTHOE MOJIE.
11. KontponbHas padora Nel. «MarautHoe nosie. DIeKTpOMarHUTHAsT UHIYKIIHS.

I'naBa 3 «JaeKkTpoMarHuTHbIe Kostedoanus» (9 yacos)

12, CB0OOIHBIE U BBIHYKJCHHBIC DJICKTPOMArHUTHBIE KOJICOAHUSI. JlaBaTh ompeaenieHUe MOHATUS
13. Koneb6arenbnbiit kKoHTYp. [IpeBpaliienre sHeprun Mpy AMEKTPOMATHUTHBIX JNEUCTBYIOLIEE 3HAYECHHSI CUIIE

KOJICOaHUSIX. WHYKTUBHOE COMPOTUBJICHUE
14, IlepeMeHHBIN IIEKTPUIECKHUM TOK.
15. AKTHBHOE CONPOTUBIIEHHE. [[eliCTBYOIEEe 3HAUEHUE CUJTbI TOKA U HAIIPSKEHUS
16. KonpencaTop B 1ienu nepeMeHHOro TOKa.
17. Karymka nHIyKTUBHOCTH B LIETIM IIEPEMEHHOIO TOKA




18.

HpOI/ISBOI[CTBO, rnepeaada U UCIOJIb30BaHUC BHGKTqueCKOfI OHCPIrun

20. Pemenue 3anay no teme « DIEKTPOMArHUTHBIE KOJICOAHUSD)
21. Pemenne 3amay mo teMe « IEKTPOMArHUTHBIC KOJICOAHS
I'naBa 4 «JJ1eKTPOMArHUTHBIE BOJHBD) (2 4yaca)
22, DKcrepuMeHTaIbHOE 0OHAPYKEHUE JIEKTPOMArHUTHBIX BOJIH.
23. [Tpunuuns! paguocsssu. [lonstue o TeneBuaeHnn. Pa3BuTre cpencTs cBA3U
I'naBa 5 «I'eoMmeTpuyeckasi onTuka (8 4acon)

24, Cxopoctb cBeta. [Ipunnun ['toiirenc. 3akoH OTpa)KeHUsI CBETA. OOBACHATH IPSIMOJIMHEHHOE pa
25. 3akoH npenomiieHus ceeta. [loHoe oTpakeHue UCCJIEeI0BATh CBOMCTBA U300pay

IPOXOXKICHUS CBETA Yepe3 rpat
26. Pemienue 3aau Ha 3aKOHBI OTPAXKEHUSI M TIPEIIOMJIICHHUSI CBETA. HaOII0AaTh U 0000IIaTh B TIPOL
217. JIabopatopHas pabota Ne3 «3MepeHune nokaszaresns NPeIOMIICHUS CTEKIIa CBETa;MCCIIEIOBATh COCTAB OEJIC
28. JIunzel. [loctpoenne n3o0pakeHus B JIMH3AX. 3aKOHBI OTPAKECHUS U TIPETOMIT
29. ®opmyJsia TOHKOU JIMH3BL. Y BEJIMYEHUE JIUH3bI JIMH3€; BBIYUCIIATH ONTUYECKYKC
30. JTaGoparopuas pabora Ned «OmnpeneneHue ONTHYECKON CHIBIM (POKYCHOrO | IMH3BI; XapaKTEPU30BATh U300}




paccTostHUS COOMpPAIOIIEH JTUH3bD)

OIITUYCCKYIO CHUITY CUCTCMBI U3

31. Pemenue 3amau mo teMe «I'eoMeTpruIecKast ONTHKA CUCTEMBI U3 IBYX JIMH3
YMeHue pemiath 3a1a4u
I'naBa 6 «BosiHOBas ontuka» (7 4acos)
32. Jucniepcust cBeta Onpenensitb yCJIOBUS KOT€PEH
33. Nurepdepenmus cBera UHTEPPEPEHIINN CBETOBBIX BOJI
34. Hudpakuus cseta. JudpakirionHas pemnierka Ha LIEJIU U HUTHU; ONPEAEIATh Y
35. JTaGoparopnas padota Ne5 «M3MepeHue UIMHBI CBETOBOM BOJIHBI» Habmonare unHTEphepeHnunio
36. Pemenue 3amau mo teme «BoimHOBas OoNTHKA TOYCYHBIX HMCTOYHUKOB CBET:
37. Pemenue 3amay no teme «BoOTHOBas ONTHUKAY OmpezenaTh ¢ TOMOUIBIO JIH
38. KontponbHas paborta o teme «OnTuxa YCJIOBCYCCKOro Ij1a3a; MpUMCH:
3amad. 3HaKOMUTHCS ¢ Audpa
U3MEPATH JIJTHHY CBETOBOW BOJI
I'naBa 7 «M3/1y4yeHHe U CIEKTPLD)
39. Bunb! uznyuennid. IcTouHMKM CBETA.
40 Bugsi ciektpoB. CrieKTpaiabHBII aHATU3.




41. JIaGopartophas padota Ne6 «HabmrogeHue CIIonIHOrO U IMHEHYaTOro CIEKTPay
PA3IEJI KBAHTOBAS ®U3UKA

42. dotorddext. Teopus poTorddexra. dopmyaupoBaTh KBAaHTOBYIO

MaKCUMAaJIbHYI0 KHHETUYECKYIO
43. Pewenue 3anay no reme «@otospdexT» N3picKkUBaTh ITyTH pPEIICHUS 3a]
44, Pemenue 3ana4 no teme «PotodPpdexr» IIpuBOoAUTH NOKA3aTEIBLCTBA HA.
45, Crpoenue atoma. OnsiTel Pesepdopaa. OO6cyxaath pe3ybTar onbira P
46. [Toctynatst bopa.
47. Pemienue 3amau no teme «AToMHast pU3MKa»
48. OTkpblTHE  PAAMOAKTUBHOCTH. Buner W3JIy4YCHUN. PagnoakTuBHbIE

MIPEeBpAICHHS.
49, 3aKOH palMOaKTUBHOIO pacmnana. [lepuon nonypacnana
50. Crpoenue snpa. SnepHble CUIbl. DHEPTUs CBSI3U B SIAPE.
51. Anepnsie peakuuu. lenenue ypana. LlenHbie peakuum.
52. Pelenue 3a1ay Ha 3aKOH PaJiIMOAKTUBHOTO paclajia v siJEpPHbIE PEaKIUU.
I'naBa «ActpoHomus» (7)

53 CoistHeuHast cucteMa. 3aKOHBI IBUKEHUS IUIAHET Hcnionb3zoBate HWMHTEpHET A1




o4 Connie duznyecKuil CMBICT YypaBHEH]

95 MieuHblil yTh BricTynars ¢ nokinagamMu u npe
OueHuBaTh BO3pacT 3BE3[l IO
pacrnoyioxkeHueM B Tadsmiie Me

7. Paznea «Oo6o0mawmee nopropenue» (31)

56 KunemaTtuka MatepuaibHOU TOUKH. Pemate 3a1aun Ha pacuet Gpusy

o7 JInHaMuKa MaTepUaNIbHON TOUKH.

58 3aKOHBI COXpaHEHUS

59 JlnHaMHKa TIEPUOINYECKOTO JIBHIKEHUS

60

PengruBucrckasgs MexaHuka




61

Craruka

62 MonekynsipHO-KHHETHYECKast TSOPHS MIeaTbHOTO Ta3a.

63 TepmoauHnamuka

64 KunkocTs u nap

65 Teepmoe Teno

66 MexaHnueckue 1 3ByKOBbIE€ BOJIHBI. 33/1a4u B TETPAIU

67 CHtbl 3JIEKTPOMArHUTHOTO B3aUMOICHCTBUS HEMOABMKHBIX 3aPSI0B.

68 DHeprus 3JeKTPOMArHUTHOT'O B3aUMOJCHCTBUS HETOABMKHBIX 3aPAI0B.






