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Kosau4yecTBo 4acoB 1o yueOHOMY ILUIAHY:

10 knacc: 68 u/ron, 2 4/Henemnto

11 knacc: 68 u/ron, 2 4/Henemnto

YMK: I' 4. Msxumes, b.b. byxosues, H.H. Corckuii / [Tog pen. H.A. ITapdentreBoii, ®usuka. 10 kiacc. ba3oBslil ypoBeHb
(KOMILJIEKT C 2JICKTPOHHBIM MpuiioxkeHuem). — M.: [Ipocsemenue, 2017.

I'.4. Msaxumes, b.b. byxosues, H.H. Corckwuii / ITox pen. H.A. IlapdentseBoii, ®usuka. 11 kmacc. ba3zoBsiii ypoBeHb
(KOMILIEKT C 3JIEKTPOHHBIM npuiioxkennem). — M.: [Ipocsemenue, 2017.

[Haranuna A.B., Pabouue nporpammel, @usnka, 10-11 kimaccel. — M.: IIpocBemenue, 2017.

PE3YJIBTATbI OCHOBEHUSA KYPCA

BbInyCKHMK HAYYHTCS:

e co0JI0/1aTh MpaBuiIa O€30MaCHOCTU U OXPaHBI TPY/la MPH padoTe ¢ y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBAHHUEM;

® [MOHUMAaTh CMBIC] OCHOBHBIX (PU3MYECKUX TEPMHUHOB: (U3UYECKOE TeO0, PU3NUECKOe sBJICHUE, (hU3ndecKas BeJIMUMHA,
CAVHUIIBI U3MEPEHUS,

® pacrno3HaBaTh MPOOJEMBbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOITU (U3UYECKUX METOOB; aHAIM3UPOBATH OTICITHHBIC
ATambI MPOBEACHUS UCCIICIOBAHUN U MHTEPIPETUPOBATE PE3yIbTAaThl HAOIIOICHUHA 1 OTIBITOB;

® CTaBUThH OIBITHI TIO UCCIIECIOBAHUIO (DU3UUECKUX SIBICHUN WM (PU3MUYECKUX CBOMCTB TN 0€3 HUCIOJIb30BAHUS MPSIMBIX
MU3MEPEHU; Tpu 3TOM (OPMYIHPOBATH MPOoOJIEMy/3a1ady yueOHOTO SKCIEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHUS; TPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI.

[Tpumeuanue. [Tpu mpoBeneHnn Uccien0BaHus GU3MICCKUX SBJICHUN H3MEPHUTEIBHBIC MPUOOPHI UCITONB3YIOTCS JIUITH KakK
JTATYUKU U3MEpPEHUS (PU3NYCCKUX BEIUYHMH. 3aITUCH TTOKA3aHUH MPSMBIX H3MEPEHUH B 3TOM Cllydae He TpeOyeTcsl.



® [IOHMMATh POJb SKCIIEPUMEHTA B MMOJIYYEHUH HAyYHOU HH(OpMALINY;

® [IPOBOJUTH NpPSIMbIE U3MEPEHUS (PU3MUECKUX BEIMYMH: BPEMS, pPACCTOSHUE, Macca Tena, 00beM, cuia, TEMIeparypa,
aTMoc(hepHOe aBJIeHHE, BIAXKHOCTh BO3/lyXa, HANPSYKEHUE, CUJIAa TOKA; IPU 3TOM BbIOMpaTh ONTUMANIbHBIN CIOCO0 U3MEPEHUS U
HCIIOJIB30BaTh MIPOCTENIIINE METOBI OLIEHKH MTOIPEIIHOCTEN H3MEPEHUM.

® IIPOBOJAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEJIMYMH C HCIOJB30BAHUEM IPSAMBIX U3MEPEHUH: NPU ITOM
KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHPOBATH PE3YyJIbTaThl MOJYyYEHHOW 3aBUCHUMOCTH (PU3MUECKMX BEJIWYUH B BHJE TAOIMIl U
rpauKoB, JAeNaTh BBIBOJBI IO PE3YJIbTaTaM HCCIIEAOBAHNUS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEIUYHH: MPU BBITOJIHEHUH U3MEPEHUN COOUPATh HKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CIEIys MPEIIOKEHHON MHCTPYKINH, BBIUYNCIATh 3HAUYEHNE BEJIMYMHBI U aHAJIM3UPOBATH NIOJIYYEHHBIE PE3YJIbTAThI C
Y4ETOM 3aJJaHHOW TOYHOCTH U3MEPEHUM;

® AHAWIM3UPOBATH CUTYAllUM [PAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Yy3HaBaTb B HHUX IIPOSBICHUE HN3YYCHHBIX
(bu3NYECKUX SIBICHUN WM 3aKOHOMEPHOCTEN U MPUMEHSTh UMEIOINECS 3HAHUS I UX OObSACHEHUS;

® [IOHUMAaTh MPUHUMUIBI JCUCTBUS MAalIMH, NOPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUA HX 0O€30MaCHOTO
WCIIOJIb30BaHUs B IOBCEHEBHOW KU3HU;

® UCIOJb30BaTh MpPHU BBIIOJHEHUH YYEOHBIX 3aJa4 HAY4YHO-TIONMYJIAPHYIO JIMTEpaTypy O (U3HUECKUX SBIICHUSX,
CIIpaBOYHBIE MaTepuabl, pecypcsl IHTEpHET.

BbINYCKHUK OJYYUT BO3MOKHOCTh HAYYHTHCH:

® OCO3HaBaTh IIEHHOCTh HAYUYHBIX MCCIEI0BAHUN, pOiib (PU3UKHU B PACIIMPEHUH MPEACTABICHUN 00 OKpYXaIOlEeM MUpPE U
€€ BKJIaJ B YJYUIICHUE KA4eCTBA KU3HU;

® JCIOJb30BaTh MPUEMBbI MOCTPOCHUS (PU3NUYECKUX MOJENeH, MOoUcKa U (OPMYIUPOBKH JIOKA3aTEIbCTB BBIJABUHYTHIX
TUIOTE3 U TEOPETUYECKUX BHIBOJOB HA OCHOBE SMIIUPUYECKH YCTAHOBJIECHHBIX (PAKTOB;

® CpaBHUBAaTb TOYHOCTh H3MEPEHHsS (U3MUYECKUX BEIUYMH TO BEJIMYMHE HUX OTHOCUTEIBHOW TMOTPEIIHOCTH MpHU
ITPOBEJCHNUH NPAMbBIX U3MEPEHUN;

¢ CaMOCTOATCIbHO IIPOBOAWMTH KOCBCHHBIC H3MCPCHHUA H HCCICAOBAHMA (bHBI/I‘-IeCKI/IX BCJIMYHUH C HCIIOJIB30BAHUCM



Pa3IUYHBIX CITOCOOOB M3MEPEeHHS (HU3MYECKUX BEIUYHMH, BRIOMPATh CPEACTBA M3MEPEHHS C y4E€TOM HEOOXOAMMOW TOYHOCTH
HU3MEPEHH, 000CHOBBIBATh BHIOOP CIIOCO0A M3MEPEHHS, aJICKBAaTHOTO IMOCTABICHHOW 3a7a4e, MPOBOAUTH OIICHKY JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB;

® BOCIpPUHUMATh MH(POpMAIHI0 (PU3MUECKOTO COJAEPKaHWS B HAYYHO-TIOMYJISIPHOM JIUTEpAType U CPEACTBAX MACCOBOU
uH(popMaIMK, KPUTHUYECKH OIICHUBATh IOJYYEHHYIO HH(OpMAIMIO, aHAIM3UPYS €€ CoJepKaHhe M JaHHbIe 00 HMCTOYHUKE
uHbOpMaIny;

® CO3/aBaTb COOCTBEHHBIC ITMCbMEHHBIE M YCTHBIE COOOIIEHHS O (PU3MUECKUX SBJICHUSX HAa OCHOBE HECKOJIBKHX
HMCTOYHUKOB MH(OPMAIINH, COITPOBOXKAATH BEICTYIUICHUE TIPE3CHTAIIMEH, YUUThIBAsE OCOOCHHOCTH ayIMTOPHUU CBEPCTHUKOB.

Mexannueckue siBJeHUS

BbInyCKHUK HAYYHUTCSH:

® pacIio3HaBaTh MEXAHUYECKUE SBJICHUS U OOBSICHSATH Ha OCHOBE MMEIONIUXCS 3HAHUH OCHOBHBIC CBOMCTBA MJIM YCJIOBHS
MPOTEKAHUS ATUX SIBIICHUW: PAaBHOMEPHOE W HEPABHOMEPHOE NBMKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJMHEWHOE
JBI)KEHUE, OTHOCUTEIIBHOCTh MEXaHUYECKOIO JBWKECHHS, CBOOOJIHOE MajJ€HUE TEJ, PABHOMEPHOE JBIKEHHUE MO OKPYKHOCTH,
WHEPLHS, B3aUMOJICMCTBHUE TEJI, PEAKTUBHOE JIBMKCHHUE, Mepelada JaBJICHHUS TBEPIABIMU TEJIAMH, KUJKOCTSIMH W Ta3aMu,
aTMoc(epHOe IaBlICHHE, IUIaBaHUE TEJI, PABHOBECHE TBEPJBIX TEJ, MMEIOIMMX 3aKPEIJICHHYIO OCh BpaIlCHUs, KojeOaTeabHOe
JBIDKCHHUE, PE30HAHC, BOJTHOBOE JIBMKEHUE (3BYK);

® OIMCHIBATh H3YyYCHHBIC CBOWCTBA TEJI M MEXAaHHYECKHUE SBIICHHS, HCIONIB3YS (HU3NUECKHE BEIUYUHBI: IIYTh,
MepeMeIleHre, CKOPOCTh, YCKOpPEHHE, Mepuoja oOpallleHHsl, Macca Tejia, IJIOTHOCTh BEIIECTBA, cuila (Cuja TSKECTH, Chja
YOPYrocTH, CUJia TPEHHUS ), AaBJICHUE, UMIYJIbC Tejla, KHHETUYECKasl YHEPTHs, MOTEHIIUAJIbHAS SHEPIUsi, MeXaHuueckas padora,
MexaHudeckass MoutHocTh, KIIJI nmpu coBepiieHnn paboThl ¢ UCIOJIB30BAHUEM IIPOCTOI0 MEXaHM3Ma, CUJIa TPEHHS, aMIUTUTY 1A,
MepyoJ, M dYacToTa KojeOaHWH, JJIMHA BOJHBI MU CKOPOCTh €€ PACHpPOCTPAaHCHHMS; INMPH ONMHUCAHUM TMPABUILHO TPAKTOBATH
(MBUYECKUN CMBICT MCTOJIB3YEMbIX BEIMYMH, UX OOO3HAUCHUS W CAMHUIIBI U3MEPEHUS, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMUYMHY C IPYTUMHU BEJIMUYMHAMU, BEIUUCIISITH 3HaUCHUE (PU3UYECKON BEJIMUUHBI;

¢ AHAJIM3HUPOBATH CBOMCTBA TCJI, MCXaHNUYCCKHC ABJICHUA U IMPOLICCCHI, NCITOJIb3Y (I)I/IBI/I‘—ICCKI/IG 3aKOHBbI: 3aKOH COXPaHCHUSA



SHEPIruM, 3aKOH BCEMHUPHOTO TATOTEHHUS, MTPUHIUII CYNEpHO3ULIUM CUJ (HaxoxkaeHue paBHonaeucTByromen cuibl), I, 11 u III
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs UMITyJbca, 3akOH ['yka, 3akoH [lackams, 3akoH ApxuMmena; mpu 3TOM pa3iIv4vaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €70 MATEMaTUYECKOE BBIPAXKECHHUE;

® pa3nuyaTh OCHOBHBIC TNMPU3HAKH HM3YyUYEHHBIX (DU3MUECKUX MOJEJCH: MaTepuaibHas TOYKA, WHEpIHAIbHAs CHCTEMa
OTCUETa;

® pelaTh 3aJ1a4M, UCTONIb3Ysl (PU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIINII
cynepriozunuu cui, I, I1 u Il 3akonbl HproTOHA, 3aKOH COXpaHEHUs1 UMITYJbCa, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena) u
(GbopMyIibl, CBA3BIBAIOIIKE (U3NYECKUE BEIUYMHBI (IIyTh, CKOPOCTb, YCKOpPEHHE, Macca Teia, IUIOTHOCTh BEIECTBa, CUJIA,
JaBJICHNE, UMIIYJIbC Tella, KHHETUYECKasi YHEpPrusl, MOTEHIMAIbHAs SHEPTUs, MeXaHndyeckass padoTa, MeXaHUYecKas MOIIHOCTb,
KIIJ] mpocToro mexanusma, Cuiia TPEHHsI CKOJIbXEHUS, KO3()PUIMEHT TPeHHUs, aMIUIMTY/a, IEPUOJ] U 4acTOTa KOJCOaHUH, AJIMHA
BOJHBI M CKOPOCTb €€ PAaclpOCTPAHEHHs): HAa OCHOBE aHalIM3a YCJIOBHS 3a/layd 3alKiChiBaTh KPAaTKOE YCJIOBHE, BBIIEIATH
(u3nYecKue BEIMYMHBI, 3aKOHBI U (OPMYJIbl, HEOOXOUMBIE NI €€ PELIEHUs, NPOBOAUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YEHHOTO 3HAaYeHUs (PU3NUECKOUN BEIIMYUHBI.

BbINyCKHMK IOJYYUT BO3MOKHOCTh HAYYHTHCH:

® UCNOIBL308AMb 3HAHUA O MEXAHUYEeCKUX SGNEeHUsX 6 NOBCEOHEBHOU JiCU3HU Oas obecneueHusi Oe3onacHocmu npu
obpawjenuu ¢ npubopamu U MexHU4YecKUMU YCmpoucmeamu, Ol COXpAHeHUs 300p08bs U COONO0EHUsI HOPM IKOJI02UHECKO20
NnoBe0eHUsl 8 OKpYdcalowell cpeoe; NpUGoOUmMs NpuUMepbl NPAKMULECKO20 UCNOIb308AHUS PUUYECKUX ZHAHUU O MEXAHUYEeCKUX
ABNEHUAX U PUSULECKUX 3AKOHAX, NPUMEPDL UCNONb308AHUS 80300HOBNAEMbIX UCOYHUKOG SHEP2UU, IKOJ02UHECKUX NOCIe0CMBUTL
UCCNe008AHUSL KOCMUYECKO20 NPOCMPAHCING,

® pazuyuamv 2paHuybl APUMEHUMOCMU @OUIUYECKUX 3aKOHO8, NOHUMAMb 8ceodwull xapakmep @YHOAMeHmanbHblx
3aKOHO8 (3AKOH COXPAHEHUsl MEXAHUYECKOU IJHepeUuu, 3aKOH COXPAHEHUS UMNYIbCd, 3aKOH 6CEMUPHO20 MA20MeHUs) U
02PAHUYEHHOCMb UCNOTIb306AHUS YACMHBIX 3aKOH08 (3akoH I yka, Apxumeoda u op.),

® HAX0O0UMb A0EKEAMHYIO NPEONONCEHHOU 3a0aue QuU3UUECKYI0 MOOENb, pa3peuans npobiemy KaK Ha 0CHO8e UMEIOUWUXCS]
3HAHUU NO MEXAHUKE C UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max U npu NOMOUWU Memooo8 OYeHKU.



TensioBble ABJIeHUS

BbInyCKHMK HAYYHTCS:

® pacrmo3HaBaTh TEIUIOBBIC SBJICHUS M OOBSICHATh HAa 0a3e MMEIONMIMXCS 3HAHWW OCHOBHBIE CBOWCTBA WJIM YCJIOBHS
NPOTEKaHUs 3TUX sBIeHUN: muddy3us, n3MeHeHne o0beMa Tel NMPU HarpeBaHUM (OXJIKICHHUH), OOJIbIIAas CKUMAEMOCTDh Ta30B,
Majas CXXHUMaeMOCTh JKHJIKOCTEH © TBEpAbIX TN, TEIUIOBOE paBHOBECHE, WCIApeHHE, KOHACHCAIMs, IUIaBIICHUE,
KpUCTAJUTH3AIMs, KHUIICHUE, BIIAXKHOCTh BO3MyXa, pas3IMYHBIC CIIOCOOBI Terionepeaavyn (TeIIONMPOBOAHOCTh, KOHBEKIIHSA,
W3IIy9CHHE), arperaTHbIE COCTOSHUS BEIISCTBA, IOTJIONMICHWE DSHEPTHHM TIPU HCIAPEHUU JKUIKOCTH W BBIJCICHHE €€ TpHU
KOHJICHCAITUH TIapa, 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JIaBJICHUS;

® ONKMCHIBATh M3YYCHHBIC CBOMCTBA TEJ M TCILIOBBIC SBICHHS, HCIOIB3YS (DU3NUCCKHE BETUIMHBI: KOJTUYECTBO TEIJIOTHI,
BHYTPEHHSISI DHEPTUs, TEeMIlepaTypa, yJejbHas TEIJIOEMKOCTh BEIIECTBA, yJeibHas TEIIOoTa IUIaBJIEHUS, yJeldbHas TeIJioTa
MapooOpa3oBaHus, yACIbHAS TEIUIOTa CTOPAHMS TOIUIMBA, KOA(M(HUIIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHTATENS; MPHU
OTMCAHWM TIPABWJIBHO TPAKTOBATh (PU3WYECKUA CMBICT HCIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYEHHUS W CIUHHUIIEI M3MEPEHUS,
HaxoIUTh (OPMYJIBI, CBSI3BIBAIOIINAC JAaHHYI0 (U3WYECKYI0 BEIMYWHY C JPYTMMH BEIIMYMHAMHU, BBIUYHUCIATH 3HAYCHUC
(bu3nyeCcKoi BETMYUHBI,

® aHAJU3UPOBATh CBOWCTBA TEJ, TEIJIOBBIC SBJICHUS W TPOIECCHI, HCIOJB3YS OCHOBHBIC IIOJIOKEHUS aTOMHO-
MOJIEKYJIIPHOTO YYEHHUS O CTPOSCHUH BEIIECTBA U 3aKOH COXPAHEHUSI SHEPTHH;

® pa3nUYaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (DU3UUECKUX MOJIEIICH CTPOSHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEIT;

® TIPUBOJUTH MPUMEPHI MPAKTHUECKOTO MCTOIb30BaAHMS (PU3NUECKUX 3HAHUH O TEIJIOBBIX SIBJICHUSX;

® pemiath 3a7a4M, WCIOJB3YsS 3aKOH COXPAaHEHWS SHEPrMM B TEIUIOBBIX IMporeccax u (OpPMYIIbI, CBS3BIBAIONINE
($r3UYecKre BETUINHBI (KOJUYSCTBO TEIUIOTHI, TEMITEpATypa, yACIbHAsS TEIUIOEMKOCTh BEIIECTBA, YACIbHAS TEIUIOTA TIaBICHUS,
yaenpHas TEIUIoTa MapooOpa3oBaHMs, yAeNbHAs TEIUIOTa CTOPaHWs TOIUIMBA, KOA(P(UIIMEHT MOJE3HOTO JCWUCTBUS TEIJIOBOTO
JIBUTATEIIsI): HA OCHOBE aHAJIM3a YCIIOBHS 3aJIayd 3alUCBhIBATh KPATKOE YCIIOBHE, BBIICIATH (PU3MUYECKHE BEITUYMHBI, 3aKOHBI U
(dhopMysIbI, HEOOXOAMMBIC IS €€ PEIICHUS, TPOBOIUTH PACUCTHI M OICHUBATh PEAbHOCTH MOJYYCHHOTO 3HAYCHUS (PU3HUCCKOU
BEITUYNHBI.



BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCNONBL308AMb 3HAHUSL O MENJIOBbIX S8NEHUSX 8 NOBCEOHEBHOU JHCU3HU 0151 0DecneueHus 6e30NaACHOCMU npU 00paeHul ¢
npubopamu U MexHU4eCKUMuU yCcmpoucmeamu, Ojisi COXPAHEHUs. 300P08bs U COONIOOEHUSI HOPM IKOJI02UUECKO20 NOBEOeHUs. 8
OKpydCcarowell cpeoe; NPUBOOUMb NPUMEPLL IKOJOSUYECKUX NOCIeOCmBUll pabomsl Oueamenell GHYMpPEeHHe20 C2OPaHUs,
MENI08bIX U 2UOPOILEKMPOCMAHYULL

® paziuuamv SpaHuybl NPUMEHUMOCMU OUIULECKUX 3AKOHO8, NOHUMAMb 6CeoOwull xapakmep @yHOAMEeHMANIbHbIX
@u3sULecKUx 3aKOH08 (3AKOH COXPAHEHUs IHEP2UU 8 MENIOBbIX NPOYECccax) U 02PAHUYEHHOCb UCNOIb308AHUS YACMHBIX 3AKOHO8;

® HAXO0OUMb AOEKBAMHYI0 NPEONOANCEHHOU 3a0ayie Gu3UUeCcKy0 MOOeb, paspeulams npoodiemMy KaKk Ha 0CHO8e UMeIOWUXCS
3HAHULL O MENN0BLIX SAGNEHUSX C UCTOTIL30BAHUEM MAMEMAMUYECKO20 ANnapamad, max u npu NOMowu Memooos8 OYeHKU.

DJleKTpUYeCKHe U MATHUTHBIE SIBJI€HHUS

BbInyCKHMK HAYYHTCS:

® pacro3HaBaTh JJICKTPOMATHUTHBIC SIBJICHUS M OOBSICHATH HAa OCHOBE MMEIOIIMXCS 3HAHWUNW OCHOBHBIE CBOMCTBA WITU
yCIIOBUS TPOTEKAHUSI ITHX SBICHUMW: JJIEKTpU3AIUs Tell, B3aUMOJECHCTBUE 3apsAJOB, DJICKTPUUYECKUNH TOK U €ro JACUCTBUS
(TemioBoe, XMMUYECKOE, MAarHUTHOE), B3aUMOJICHCTBUE MAarHUTOB, SJIEKTPOMATrHUTHAS WMHAYKIIUS, JEHCTBUE MArHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM W Ha JIBIKYIIYIOCS 3apsDKCHHYIO YaCTHUILY, JACHCTBUE DJEKTPUYECKOTO TMOJISI Ha 3apsHKEHHYIO YacTHILy,
AIIEKTPOMATrHUTHBIC BOJIHBI, MPSMOIMHEHHOE pacIipoCTpaHEHUE CBETA, OTPAKCHHUE M MPEJIOMIICHHE CBETa, JUCTICPCHSI CBETA.

® COCTaBJISITh CXEMbI AJIEKTPUUECKHUX IETel ¢ TOCIE0BATEIbHBIM U TTApAJIJICIbHBIM COSUHEHUEM DIIEMEHTOB, pa3iuyast
YCJIOBHBIE 0003HAYEHHS DJIIEMEHTOB DJIEKTPUYECKUX Ienel (MCTOYHHMK TOKa, K04, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIIEpMETD,
BOJIETMETD).

® HCITOJIH30BaTh OMTHYCCKUE CXEMBI JJISI IOCTPOCHUS M300paKEHUH B TUIOCKOM 3€pKajie U COOMPAFOIICH JTUH3E.

® ONKUCHIBATHh M3YyUYCHHBIE CBOWCTBA TEM U DJICKTPOMArHUTHBIC SIBIICHUS, UCIOJB3YysS (U3NYecKue BETUYUHBL:
AIIEKTPUYCCKUHN 3apsij, CHJia TOKa, SJEKTPUUYCCKOE HANPSIKCHHE, DIICKTPHYECKOE COMPOTHBIICHUE, YIEIBLHOE COIMPOTHUBIICHHUE
BEIIECTBA, paboTa DIEKTPUUYECKOTO TIOJIsA, MOIIMHOCTh TOKa, (DOKYCHOE pPACCTOSHHUE W OINTHYECKasl CUjia JIMH3BI, CKOPOCTh
AIIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJHBI M 9YaCTOTA CBETA; IPH OMHCAHUHN BEPHO TPAKTOBATH (PHU3WUECKUI CMBICIT UCIIONB3YEMBIX



BEIIMYMH, WX OOO3HAYCHHS W CAWHUIIBI U3MEPEHUS, HAaXOIUTh (OPMYIbI, CBSA3BIBAIOIINE MAaHHYIO (U3MUYECKYIO BEIUYHHY C
JIPYTUMH BEIUYHMHAMMU.

® aHAJTM3UPOBATH CBOWCTBA TEJ, JJICKTPOMATHUTHBHIC SIBICHHS W TIPOIECCHI, UCIOJB3Yys (DU3NYECKHUE 3aKOHBI: 3aKOH
COXpaHEHMSI DJIEKTPUYECKOTO 3apsna, 3akoH Oma g ydyacTka nenu, 3akoH Jxoyna-JIeHna, 3akOH MOpSIMOJIMHENHOTO
pacnpocTpaHEHUsl CBETA, 3aKOH OTPaKEHUs CBETA, 3aKOH MPEJIOMIICHHUS CBETA; IIPU STOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U €ro MaTEMaTUYECKOE BhIPAXKEHUE.

® IIPUBOAUTH MPUMEPHI MPAKTHUECKOTO UCTIOIB30BaHUS PU3UUYECKUX 3HAHUM O JIEKTPOMArHUTHBIX SIBICHUSX

e pemath 3a7adM, HMCHOJIb3ys (u3Mueckue 3akoHbl (3akoH Oma i ydacTka uenu, 3akoH Jxoyns-JIeHna, 3akoH
MPSIMOJIMHEMHOTO PacpOCTpaHEHUs! CBETAa, 3aKOH OTPAXKEHHUS CBETA, 3aKOH MPEJOMIICHUS CBeTa) U (HOPMYJIbI, CBS3bIBAIOIINE
(u3ryeckre BEIWYMHBI (CUJIa TOKa, SJEKTPUUECKOE HAMpPSIKEHUE, JIEKTPUUECKOE COMPOTUBJICHUE, YACIbHOE COMPOTUBIICHUE
BEILIECTBA, pab0OTa 3JIEKTPUYECKOrO TMOJIA, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSHUE M OINTUYECKas Cuila JIMH3bI, CKOPOCTh
AJEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI W 4YacTOTa CBeTa, (QOpMyJbl pacuera HJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPUIIOCIIEA0BATEIbHOMUITAPATUIETIEHOM COEAMHEHUH MTPOBOJIHUKOB): HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4d 3alUCBhIBaTh KPAaTKOE
yCIIOBUE, BBIACIATh (PU3MUYECKHE BEJIMYMHBI, 3aKOHBI M (POPMYJIbI, HEOOXOJUMBIE JIS €€ PEIICHHs, MPOBOJAUTH PACUEThl U
OIICHUBATh PEATIbHOCTH TOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BETMYUHBI.

BoInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCSH:

® UCNOIBL308aMb 3HAHUSA 00 2NIEKMPOMACHUMHBIX SGNIEHUAX 8 NOBCEOHEBHOU JHCUHU OJi obecneuenus be3onacHocmu npu
obpaweHuy ¢ npubopamu U MexHUdecKUMU YCmpoucmeamu, Ois COXpAHeHUsi 300p08bsi U COON00EHUs. HOPM IKOLOSUYECKO20
nogeodeHuUs 8 OKpydcaroueti cpeoe; NPUEOOUMb NPUMEPDL GIUAHUS NIEKMPOMASHUMHBIX UTYYEHUL HA HCUBbLE OP2AHUSMbL,

® paziuuams SpaHuybl NPUMEHUMOCHU OU3UYECKUX 3AKOHO8, NOHUMAMb 6ceobuwjull xapakmep @QyHOAMEeHmMAalbHbIX
3aKOHO8 (3aKOH COXPAHEeHUsl INeKMPUUECKO20 3apsa0a) U 0ZPAHUYEHHOCb UCNOJIb308AHUS YACHBIX 3aKOH08 (3akoH Oma 07
yuacmka yenu, 3akoH Jxcoynsa-Jlenya u op.);

® UCNOIBL306AMb NpUEMbl NOCMPOEHUS QUUYECKUX MoOelel, NOUCKA U (POPMYIUPOSKU O00KA3AMENbCME 8blOBUHYMbIX
eunomes U meopemudecKux 6bl60008 Ha OCHOBE IMNUPUYECKU YCIMAHOBIEHHbIX (PaKmMOo8,



® HAXOOUMb AOEKBAMHYI0 NPEONONCEHHOU 3a0aue Gu3UUecKyr0 MOOeb, paspeuams npoodiemMy KaKk Ha 0CHO8e UMeIOUWUXCSL
3HaHUli 00 INEKMPOMASHUMHBIX ABIEHUAX C UCHONb308AHUEM MAMEMAmuyecKo20 annapama, max u npu noMOowju Memooos
OYEeHKU.

KBanTOBBIC AIBJICHUA

BbINyCKHUK HAYYHUTCSH:

® pacro3HaBaTh KBAHTOBBLIE SIBJICHUSA U OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBUS
MPOTEKAHUSI JTHX SBJICHUN: E€CTECTBEHHAas W WCKYCCTBCHHAs pPaJAMOAKTUBHOCTh, O-, - W Y-H3IydeHUsS, BO3HUKHOBCHHE
JUHENYATOro CIIEKTPa U3ITyUCHUS aTOMa,

® ONKMCHIBaTh M3yYEHHBIE KBAHTOBBIC SBIICHUS, UCTONB3Ys (HU3UUYCCKHE BEIMYUHBI: MAacCOBOE YHCIIO, 3apSAI0OBOE YHUCIIO,
MIePHOJT TToTypacnaaa, SHeprust (OTOHOB; MPU ONMKMCAHUM TPABWIIBHO TPAKTOBATh (DU3UYCCKUN CMBICIT MCIIOIB3YEMBIX BEIIMYHH,
WX 00O03HAYCHUS W CIUHUIIBI MU3MEPCHHS; HaXOAUTh (POPMYIIBI, CBS3BIBAIONINEG JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU, BBIUUCIIATH 3HAUCHNUE (DU3NICCKON BEITMYUHEI;

® AHAJU3UPOBATH KBAHTOBBIC SIBJIICHUS, UCTIOB3Ys (U3UUYECKUE 3aKOHBI U MOCTYJIATHI: 3aKOH COXPAaHEHUS YHEPTUH, 3aKOH
COXpaHEHUS AJIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHUS MAaCCOBOTO YMCJIAa, 3aKOHOMEPHOCTHU M3JTYUYEHUS U TOTJIONICHUS CBETa
aTOMOM, TIPH TOM Pa3INyYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

® pa3nuYaTh OCHOBHBIC MPU3HAKHU TJIAHETAPHON MOJIENIM aTOMa, HYKJIIOHHOM MOJIEJIN aTOMHOTO SI7Ipa;

® PUBOJAWTH TPHUMEPHI MPOSBICHUS B MPUPOJE W MPAKTHUECKOTO HCIOJIb30BAHUS PATUOAKTUBHOCTH, SIACPHBIX U
TEPMOSIICPHBIX PEAKIINA, CIIEKTPATLHOTO aHAIHN3A.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

® UCNOIBL306aMb NOJYYEHHble 3HAHUA 6 NOBCEOHEBHOU JICUSHU Npu obpawjeHuu ¢ npubopamu u mexHUYecKUMU
YCmpoucmeamu (Cuemyux UOHUUPYIOWUX Yacmuy, 003UMemp), 0l COXPAHEHUsL 300P08bs. U COOII0OEHUSL HOPM IKONO02UHLECKO20
nogeoeHuUst 8 OKpyicarowell cpeoe;

® COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX s0ep C 0eeKmom Maccyl;

L npu@odumb npumepovl 6JAUAHUA paduoaxmuenblx Ll3]ly'—l€Hulj HA JiCuBeble OpcaAHU3Mbl, NOHUMANb NPUHYUN oelicmeus



003UMempa u pa3iudams yCcilous e20 UCNOIb308AHUSL,

® NOHUMAMb IKON02UUeCKUe NPOobIeMbl, BO3HUKAIOUWUE NPU UCNOIb308AHUU AMOMHBIX INEKMPOCMAHYUL, U NYMU PeuleHus
9MuUX npooaem, nepcneKmussbl UCNOAb308AHUS YAPABIAEMO20 MEPMOSOEPHO20 CUHME3A.

JIeMeHTbl ACTPOHOMUH

BbINyCKHUK HAYYHUTCSH:

e yKa3bIBaTh Ha3BaHMS IUIaHET COJIHEUHOW CHUCTEMBI; pa3jinyaTh OCHOBHBIC MPU3HAKK CYTOYHOTO BPAIICHHS 3BE3THOTO
HeOa, aekenus JIynol, CoNHIIA U MJIAaHET OTHOCUTEIBHO 3BE3/I;

® ITOHUMATh PA3TUIHSI MKy TeTUOIICHTPUISCKON U TEOIEHTPUICCKOM CHCTEMaMHu MUPa;

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS

® yKa3bleamb 00WUe C8OUCMEA U OMIAUYUS NAAHem 3eMHOU 2pYynnvl U nianem-cueanmos, maivix men ConanedHoll
cucmemvl U OOILUUX NIAHEN, NOJIL308AMbC KAPMOU 36€30H020 Heba npu HAOII0O0eHUsX 36e30H020 Heba,

® pa3Iuuamv OCHOBHblE XAPAKMEPUCMUKU 36e30 (pasmep, yeem, memnepamypa) COOMHOCUMb UY8em 38e30bl C ee
memnepamypou,

® paszjiudantv cunomesvl O leOuCXOOlC()@HMM Conneunot cucmemoi.



COJEP)KAHUE
Yuebnas nporpamma 10 kmacca paccumraHa Ha 68 dacoB (2 uwaca B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPadOT —5 Yacos.
CopepxkaHue Kypca COOTHOCUTCS ¢ paboued mporpammoil MpeaMeTHON JIMHHUU
yueOHukoB «Kmaccuueckuii kypce» 10-11 kmacest (Ilatammaa A.B., M.:
[Ipocsemenne 2017 1.)

No Paznen Konuuectro | KonTtponpHas | JlabopaTopHbie
4acoB pabora paboTHI

1. | Brenenue. dusuka 151 1
buznueckue METO/IbI
U3YYEHUS TPUPOIbI

2. | Mexanuka 25 2 2

3. | OcHOBBI MOJIEKYJISIPHO- 10 1 1
KUHETUYECKOU TEOpUHN

4. | OCHOBBI TEPMOJIMHAMUKHU 8 1

5. | OCHOBBI NIEKTPOAUHAMUKH 24 1 1

Peseps 2 gaca?

Hroro 68 yacos

BBeaenue. @usuka U GusnyecKue MeTOAbI U3yYeHHUS MPUPOALI

®duzuka — Hayka o npupoze. Gusnveckue Tena u spnenus. Habmonenue u
omucanve (Quanyeckux siBleHud. Du3nyeckuil dKCrepuMeHT. MoaenupoBaHue
SABJICHUM M OOBEKTOB MpPHUPOAbl. DU3NYECKHe BEIUYMHBI M UX HU3MEpPEHUE.
ToyHOCTH M NOTPENIHOCTH  M3MEPEHUM.  MexayHapoaHas — CHCTEMa
enuHnll. PU3nyecKrue 3aKOHbI M 3aKOHOMepHOCTU. Du3nka u TexHuka. HayuHblid
Meton mno3HaHus. Ponb ¢Gu3uku B POpMHUPOBAHUU E€CTECTBEHHOHAYUYHOMU
IPaMOTHOCTH.

MexaHu4ecKkue siBJICHUA

Mexanudeckoe JBHKeHHE. MaTepuaibHas TOYKa Kak MOJIeTb (GU3HUECKOTOo
tena. OTHOCHUTENBHOCTh MEXaHW4yeckoro aBuwxkeHus. Cucrema OTCYETa.
dusnyecKkue BEJIWYUHBI, HEOOXOAUMBIC ISl OMMCAHMS JIBUKEHUS M B3aUMOCBSI3b
MEXJy HUMHU (IyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, BPEMS JBUKECHUS).
PaBHOMEpPHOE M pPaBHOYCKOPEHHOE IMPSIMOJIMHEWHOE NBUXKEHUE. PaBHOMeEpHOE
JBWKEHHE IO OKpyx)HOCTH. [lepBpii 3akoH HproToHa m mHepums. Macca Tena.
IInotHOCTh BemecTBa. Cuna. Equnuinel cuiasl. Bropoit 3akon Herotona. Tpetuit
3akoH HproTona. CBoGomHoe manenue Teil. Cuila TsHKeCTH. 3aKOH BCEMHUPHOTO
tarotenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomoctb. CBsI3b Mexay




CUJION TskecTH M Maccou Tena. Jlunamomerp. PaBHopeiicTByromas cuina. Cuna
TpeHus. TpeHue ckonbxeHus. Tpenue nmokos. TpeHre B NpUpoOAE U TEXHUKE.

Nmnynbec. 3akOH COXpaHEHMSI MMITyJbca. PeakTMBHOE JBUKEHHUE.
Mexanudeckass pabora. MoutHocts. DHeprus. [loTeHnmanibHas U KUHETHYECKas
sHeprud. [IpeBpamieHue OJHOrO BHIA MEXaHWYECKOW SHEPIHHM B APYrou. 3aKoH
COXPAHEHMS NTOJIHOW MEXAHUYECKON IHEPTUH.

YcnoBuss paBHOBECHs TBEPAOTO TENA, HMMEIOWIETO 3aKPEIUVIEHHYI0 OCh
JIBW)KEHUSA. MOMEHT CHJIBI.

OCHOBBI MOJIEKYISIPHO-KHHETHYECKOH TEOPHH

Crpoenue BemecTBa. ATOMBI U MOJIEKYJIbL. T€IIOBOE NBUKEHHUE aTOMOB U
MoJiekyJsl. B3aumopeiicTBue (IpUTsDKEHHE M OTTaJKUBaHUE) MoJieKys. TerioBoe
paBHOBecue. Temmeparypa. CBsizb TeMIlepaTypbl CO CKOPOCTBIO XaOTHYECKOIO
JBUKEHUA yacTull. BHyTpeHHss sHeprus. Pabora u temonepenaya Kak crocoObl
VM3MEHEHUS BHYTPECHHEN dHEprum tena. KoanuecTBO TeIioThl. 3aKOH COXPAHEHHUS
W TIPEBpALICHUsI DHEPIMU B TEIUIOBBIX Hpoueccax. VcmapeHne n KOHJEHCaIusl.
[loryomenne DSHEPruM IPU  HUCIAPEHUM JKUAKOCTA U BBIJAEIEHUE €€ IIpU
KOHJIeHcaluu napa. Kurnenne. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JIaBJICHUS.
BnaxnocTh BO3ayXa.

OCHOBBI TEPMOAUHAMHMKHU

Paborta rasa mpu pacmupenun. IIpeoOpa3oBaHusi SHEPrUM B TEIUIOBBIX
MamuHax (mapoBasi TypOWHA, JBUTaTellb BHYTPEHHETO CrOPaHUs, PEaKTUBHBIN
nsurarenb). KITJ] TernioBoit MalmHsl.

OCHOBBI JIEKTPOAUHAMHUKHI
DneKkTpudecKoe moJie Kak 0coObIi BUa Matepuu. HanpspkeHHOCTD

AIIEKTPUYECKOT0 NOJIA. [[eHCTBUE AIEKTPUYECKOTrO TOJI Ha DJIEKTPUYECKUE
3apsabl. KoHneHncarop. DHeprus 3JIEKTpUUYECKOro MOl KOHACHCATOpa.

OJEKTpUYECKUA TOK. VICTOYHHKHM JIIEKTPUYECKOTO TOKA. JJIEKTpUUYECKas
LENb U €€ COCTaBHbIE 4YacTU. HampaBieHue W JEHUCTBUS DJIEKTPUYECKOTIO TOKA.
Hocuremn snektpuyeckux 3apsaoB B MeTawiax. Cuiia TOKa. DIJIEKTPUYECKOE
HaIpsSDKEHUE.  ODJIEKTPUYECKOE  CONPOTUBIEHUE  NPOBOAHUKOB.  ENMHMIIBI
CONPOTHUBJICHUSI. 3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Owma s
y4JacTKa Uenu. YpaenbHoe conpotusBieHue. Peocratel. IlocnenoBarensHoe
COEMHEHHE MPOBOAHUKOB. [lapannenbHoe coeauHEHHE NPOBOIHUKOB. Pabora
AIEKTPUYECKOTO MOJIA IO IMEPEMEMICHUIO AJIEKTPUYECKUX 3apsgoB. MOIIHOCTH
AIEKTPUYECKOro TOoKa. HarpeBaHne NpOBOJHHUKOB AIEKTPUYECKUM TOKOM. 3aKOH
Jlxoyns - JleHna. DneKTpuYecKUe HarpeBaTesbHbIE U OCBETUTEIbHBIE MPUOOPHI.
Kopotkoe 3ambikanue. TOK B pa3inuyHbIX 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. 1.2.1-1.55
pabota Ne2 Tematnueckue
«Ocnogvl KOHTPOJIbHBIE u
OUHAMUKU U CaMOCTOSITENIbHbIE  Pa0OTHI
3aKOHbL mo ¢usuke 10 wmace /
COXPAHEHUs» O.U.I'pomueBa. —  M.:
3. KonTposbHas HN3narenscTtBO  «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
pabota Ne 4
«OcHo8bl
MepMOOUHAMUKUY
5.| Koutponbnas | JIugaxtuueckue marepuansr | 3.1.1-3.2.10 4.1-4.7
padota Ne 5 ®wusuka 11 xmacc /
«3aKombl A.E.Mapon, E.A.Mapos. —
nocmoannozo | M.: U3parenbcTBO
MoKay. «dpoday, 2014.

Tematnueckue
KOHTPOJIbHBIE U
CaMOCTOSITENIbHBIE pa0OThI
no gusuke 10 xiacc /
O.U.I'pomuieBa. — M.:
N3narenscTBO «OK3aMEH,
2012 r.

Tembl 1a0opaTOpHBIX U NPpaKkTHYeckux pador B 10 kiacce

JlabopaTopHas

CKOJIBXKCHUS»

pabora  Nel

«3mepeHue

ko3 duienTa

TpEHUS




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

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

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



Y4eOHO-MeTOAMYECKOE U MATEPHAIbHO-TeXHHUYECKOE o0ecreueHne
00pa30BaTeJbHOIO NMpouecca.
Y4eOHO-MeTOAMYECKHE TOCOOUS ISl YUUTEJ st

—  yuebnuk [ S.Mskumes, b.b.byxosues, H.H.Corckuii «®Pusuka»
Kiaccuyeckuii kypce. 10 xkmace» — Mocksa, [Ipocsemenne, 2017 r.

—  Jlmmaktuueckue marepuansl Guszuka 11 kmace / A.E.Mapon, E.A.MapoH. —
M.: M3patenscTBO «/Ipodar, 2014.

—  Temaruueckre KOHTPOJBHBIE W CAMOCTOSITEIbHBIE pabOThI Mo ¢usuke 10
kiacc / O.W.I'pomriea. — M.: U3marenbcTBO «OK3amen», 2012 1.

HNHuTepHeT-pecypcesl

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. ®uswuka.ru. http://www.fizika.ru/

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

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

B




COJEP)KAHUE
Yuebnass nporpamma 11 kiacca paccumraHa Ha 68 dacoB (2 uwaca B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPadOT —5 Yacos.
CopepxkaHue Kypca COOTHOCUTCS ¢ paboued mporpammoil MpeaMeTHON JIMHHUU
yueOHukoB «Kmaccuueckuid kype» 10-11 knmacest (Ilatanmmaa A.B., M.:
[Ipocsemenne 2017 1.)

No Paznen Konuuectro | KonTtponpHas | JlabopaTopHbie
9acoB paboTta paboThI

1. | MaraurtHoe€ nomue 3)

2. | DneKTpoMarHuTHas 7 1 1
WHTYKIUS

3. | DAeKTpOMarHuTHbIE 10 0 0
KOJICOAHUSI ¥ BOJIHBI

4, | OnTuka 15 1 2

5. | KBanToBas ¢usuka 17 2 1
Crtpoenue Becenennoit 7
[loBTOpEHNE 7 1

Hroro 68 yacos

OCHOBBI JIEKTPOAMHAMUKH (TIPOJOJIKEHHE).
MarauTtHoe noJie

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

DJIeKTPOMATHUTHASI MHAYKIMS

SIBneHHnE DIIEKTPOMArHUTHOM MWHAYKOMHM. MAarduTHeIM TOTOK. 3aKOH
AIEKTPOMAarHuTHOM VHIYKLIUH. IIpaBuiio Jlenna. Camounaykuus.
NHaykTUBHOCTE. B3aMMOCBS3b  BJIEKTPUYECKOTO W MArHUTHOIO  MOJIEH.
DJIEKTPOMArHUTHOE TOJIE.

DJIeKTPOMATHUTHBbIE KOJI€0AHUSA U BOJIHBI

CBoOoanble koJieOaHusi B KoseOarenbHOM KoHType. llepron cBoOOIHBIX
aneKTpuueckux Kojebanuil. IlepeMeHHbIN 35eKTpUueckuii TOk. ['eHepupoBaHue
anekTpudeckoi sHepruu. Tpanchopmartop. [lepegada smeKTpUUYECKON IHEPTHUU.
OneKkTpoMarHuTHbIE BOJIHBL. (CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH. [IpuHUMIIEBI
panuocBssu. TeneBuacHUE.




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.
[lonspuzanus ceera.

J1eMeHTbI TCOPUHA OTHOCUTEJIBbHOCTH

[Toctynmatel TEOpMH OTHOCHUTENBHOCTU. [IpUHIMII  OTHOCHUTEIIBHOCTH
OiiHmreitHa. [loctosHCTBO ckopoctn cBeta. IIpocTpaHCTBO M Bpemsi B
CIEUUAIBHOW TEOpPUH OTHOCHUTENBHOCTH. PenstuBucTcKas nuHamuka. CBs3b
MAaCCBhI C SHEPTUEH.

I/I3J1y‘leHI/ISI U CIIEKTPBbI

PaznuyHepie BHUIBI DJEKTPOMAarHUTHBIX H3JIYYEHHM M HX IPAKTHYECKOE
IPUMEHEHUE: CBOWCTBA M MPUMEHEHHE HH(PPAKPACHBIX, YJIbTPa(pUOJIETOBBIX M
PEHTIEHOBCKUX U3ITydeHUH. [1IKkana 3JIeKTpOMarauTHEIX U31yYEHHM.

KBanToBas ¢pusuka

I'unore3a Ilnanka o kBaHTax. PotorddexT. YpaBHeHHEe DUHIITEHHA IS
dboroaddekra. Dotonsl. I'nnoreza ae bpoitns 0 BOJHOBBIX CBOMCTBAX YacCTHII.
KoprnyckynsipHO-BOJTHOBOM  Ayaju3M. CooTHoIlIEHHE  HEONpPEJCICHHOCTH
["eitzenOepra.Crpoenue atoma. OnbiTel Pezepdopna. KBantossie moctynatel bopa.
Hcnyckanue u NoriionieHue CBeTa aToMoM. Jlazepsl.

Mogenu CTpOe€HHMs AaTOMHOIO sapa: NPOTOHHO-HEUTPOHHAs MOJEIb
CTPOEHMsI aTOMHOro sijpa. SnepHbie cuibl. JleeKT mMacchl U IHEpPrusi CBSI3U
HYKJIOHOB B sAzpe. SlnepHas sHepreTvka. BiausHue MOHU3UPYIOIIEH paaualnyvy Ha
JKUBBIE OpraHu3Mbl. Jl03a M3IIydeHUs, 3aKOH PaJMOAKTUBHOIO paclana M €ro
CTATUCTUYECKUN XapakTep. DJIEMEHTApHbIC YACTUI[bl: YACTULBI U aHTUYACTHULIBI.
DyHIaMEHTAJIBHBIEC B3aUMOICHCTBUS

Crtpoenue BeesieHHO# (1aHHBIN pa3/ies1 BBIHECEH HA NPeAMeT «
ACTpOHOMMSD))

Crpoenune conHeuHoir cucteMbl. Cucrema «3emus — Jlynay. OOmwme
ceeaeHus o ConHie (BHI B TEJIECKOI, BpalleHHE, pa3Mephl, Macca, CBETUMOCTb,
TeMIlepaTypa COJIHIIAa W COCTOSIHME BEIlecTBa B HEM, XHMHYECKHH COCTaB).
Hcrounuku 3Hepruum U BHyTpeHHee crpoeHue CosHna. dusnyeckas npupona



3Be3n. Hamia Manaktuka (cocTtaB, CTpoeHHE, NBUKEHUE 3Be3/ B ['alakTuke U ee
BpaieHue). [Ipoucxoxienre u 3BONIOLKS TaJaKTUK U 3BE3].

IToBTOpEHUME.



KounTtpoas ypoBHsi 00yuenusi pusuku B 11 kiaacce

Ne Haumenosanue Hcrounuk Komudukarop | Koguduxarop
pAa3/ICNIOB U TEM EI'D BIIP
KoHnTtponbHas padora | Jlungaktuueckue 3.3.1-3.4.7 4.4-4.5
Nel Matepuansl Puznka 11
«dnexmpomacnumnas | xnacc /| A.E.MapoH,
UHOYKYUSLY E.A.Mapon. — M.:
2.| KontponbsHas padora | 3narenscTBo 3.5.1-3.6.12 4.6-4.7
Ne2 «Onmuxar «podar, 2014. 4.1-4.3
3.| Konrponbhas pabora | TemaTnueckue 5.1.1-53.6 5.1-54
Ne3u KOHTPOJIbHBIE u
Ned«Keanmoeas CaMOCTOSITENTbHBIC
Qusuxay pabotel mo ¢us3uke 11
4.| KontponsHas pabora | knacc / O.M.I'pomuesa. | 2.2.1-2.2.11

Ne S«llosmopenuey

— M.: MHznarenbcTBO
«Ox3ameny», 2012 r..

JlaGoparopHass padora Nel: 3ydeHue 37€KTpPOMAarHUTHOW UHIYKIIUU.

JlaGoparopHasi padora Ne2: M3mepeHne noka3arens MpeIoOMIICHHS CTEKIIA.

JlaGoparopnasi padora Ne3: I3mepeHne 1JIMHBI CBETOBOM BOJIHBL.

JlabopaTopHnasi padora Ne4: «3ydeHuEe TPEKOB 3apPSIAKEHHBIX YaCTHUID).




Y4eOHo-MeTOAHYECKOE U MATEPHATbHO-TEXHHYECKOoe o0ecreyeHue
00pa30BaTeJbHOIO NMpouecca.
Y4eOHO-MeTOAMYECKHE TOCOOUS ISl YUUTEJ st

—  yuebnuk [ JA.Mskumes, b.b.byxosues, H.H.Corckuii «®Pusuka»
Kkiaccudeckuit kype. 11 knace» — Mocksa, [Ipocsemienue, 2014 r.

—  Jlmmaktuueckue marepuansl Guszuka 11 kmace / A.E.Mapon, E.A.MapoH. —
M.: M3patenscTBO «/Ipodar, 2014.

— Temartnueckue KOHTPOJBHBIE M CAMOCTOSTENbHBIE padOThl MO Qu3uke 11
kiacc / O.W.I'pomriea. — M.: U3marenbcTBO «OK3amen», 2012 1.

HNHuTepHeT-pecypcesl

6. Anumaruu ¢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. ®wuswuka.ru. http://www.fizika.ru/

9. dwusmka: komnekmus onslToB. http://experiment.edu.ru/

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




KasiengapHo-treMaTuyeckoe njiaHupoBaHue
10 kaacc (68 yacoB —2 yaca B HeJ1eJ110)
BBenenue (1 yac)

Ne Tema ypoka IIpeamerHblie pe3yabTaThl Jlomannee Mara
3aJaHue
1 | Yro u3yuaer ¢pusuka. Ousnveckue | 3HATh  CMBICH  TNOHATHH:  (u3nueckoe sBieHue, | KoHcnekT
apyeHus. HaOmoeHust ¥ ONbITBL. | TUIOTE3a, 3aKOH, TEOpus, B3aMMOJEICTBHE; BKJIAJ
POCCUHCKHX M 3apyOEKHBIX YUYEHBIX B pPa3BUTHUE
(duzuKH.
YMerb OTIIMYATh TUIOTE3bI OT HAYYHBIX TEOPUN; YMETh
IIPUBOJIUTH IIPUMEPHI, ITOKA3bIBAIOIINE, 4TO
HaOMIOACHUS! U SKCHEPUMEHT SIBJIAIOTCS OCHOBOM I
BBIJIBJKEHUS TUTIOTE3 U TEOPUH.
Pa3nen 1. Mexanuka (25 yaca)
Kunemamuxa (9 uacoes)
2 Mexannueckoe apuxenue. Cucrema 3parn pa3inyHble BUABl MEXAHUYECKOIO JIBHIKEHUS] 81, 3,
oTCcyeTa. (bu3MUeCKUil  CMBICT TIOHSATHS  CKOPOCTH; 3aKOHH 3a1aHHC
PaBHOMEPHOTO NpSAMOJNIMHEIHOTO ABMKeHus; ckopoctyl CTp.14, 19
3 |PaBHOMepHOE JABHIKXCHHUC TCIL| cpeHEU CKOPOCTH, MITHOBEHHOM CKOPOCTH, YPAaBHEHUS §4, 3ananune
CkopocTb. YpaBHCHHE 3apucuMocTH  ckopocth  oT  Bpemenu  npy Ctp.23
PaBHOMEPHOTO NPSAMOJIMHENHOM PaBHONIEPEMEHHOM JBHKCHUH
INBIOKEeHUA. Pelienne 3anay. OCHOBHBIC XapaKTEPUCTUKU PAaBHOMEPHOI'O JIBHIKCHMUS
4 | I'paduku IPAMOJIMHENHOTO| TeJia 110 OKPYKHOCTH Crtp.24-26

PaBHOMEPHOTO JIBMKEHUS. PerieHnue)




3ajaq. YMerp CTpOUTh W 4YUTaTh TIpapUKA PaBHOMEPHOI(

S | CkopoCTh  IpHM  HEPABHOMEPHOM | MpsIMOJIMHEMHOIO — JBMKEHHs, MCIONB30BaTh  3akol §6, cTp.28
JBIDKCHUH. MTHOBEHHAS! CKOPOCTb. | CIIOKEHHUsI CKOPOCTEHM MpU pPEIIEHHH 3ajad4, peliar
Cnoxxenne CKOPOCTEN. 3aa4d  Ha OIPEJCICHUE CKOPOCTH Tela U €I

6 | [Ipsmonuneiinoe KOOPJAMHATEI B JI000M MOMEHT BPEMEHH IO 3aJaHHEBIN §9, 10,
PaBHOYCKOPEHHOE JIBUKCHHUE. HAYaILHBIM  YCIOBHAM, OINPENENATh, KUHEMAaTudecku¢ CTp.41.

7/ | PaBHOMEepHOE IBUKEHHE TOUKHU IO | XapaKTEPUCTHKK IIPH PAaBHOMEPHOM ABIKeHUH Tena 1 §15,
OKPY>KHOCTH. OKPY>KHOCTH, TPUMEHSTH TMOJYyYCHHbIC 3HAHUS TPk

8 | Kunematuka aGCONMIOTHO TBEPIOTO | PEIICHUH 3aa4 §16, ctp.61
Tela

9 | Pemienue 3aaa4 1o TeMe 3agaund 1o
«KuHemaTuka. TETPaJIN.

10 | KontponbHas pabora Nel [ToBTOpEHU
«Kunematukay. € TeOpuun

MMunamuka (8 uacos)

11 | OcHOBHOE yTBEpPKJECHUE MEXaHUKH. 3HATH/MIOHMMATH CMBICI TOHATHH «uHepiuanbHas u | §18,19
Cwuia. Macca. Enuaniia macceel. HEUMHEPLHUAJIbHAS cucremMa oTcYeTa,

12 | Ilepsrrii 3akoH HeroTOHA. «B3aNMOJICHCTBHEY, «MHEPTHOCTbHY, «uHepuusD», | §20, ctp.73

13 | Bropoii 3akon Herotona. Tperwii | «Cula», «yCKOPEHHE», CMBICI 3akoHOB HeroTona, | §21,22,23
3akoH HproToHA. «TPABUTAIMOHHBIC CHUJIbD), «BCEMHUPHOE TATOTCHUEY,

14 [[Tpunnun OTHOCHTEJIBHOCTH «CUJa  TSOKECTHU», «YIOPYrocTh»,  «Iedopmarius, §26.
I amumnes. «TPEHUEY; CMBICIT BEJIMYNH <OKECTKOCTHY,

15 | Cuna TsxecT u cuna BeemupHoro | «KO3QOHUIMEHT TpeHUs»; 3aKOH ['yka. §28, cTp.95.

TATOTCHHUA.

YMerh WUIIOCTPUPOBATh TOYKHU IMPUIIOKEHUS CHII, UX




16 | Bec. HeBecomocTb. HaIpaBJeHHUE, HAXOJIUTh paBHozelcTByOMIYIO | §33,  CTp.
HECKOJIBbKHUX CHWJI, pElIaTh 3a7a4d Ha Bbrunciienue cui. | 106
17 | depopmaruu ¥ cuibl ynpyroctu. M3mepars Maccy Tena. N3mepsaTh cunsl | §34,
3axoH I'yka. B3aMMOJEUCTBYS Tell. BpumcnaTs 3HaueHus cuin 1o | ctp.109
18 | Cuner  Tpenms. JlaGoparopHast | MK3BECTHBIM 3HAYEHUSAM MACC B3aUMOJCHCTBYIOIIMX TEN | §36,
paboTa Nel «M3Mepenne | M UX YCKOPEHHUH. BEIMUCIIATE 3HaUE€HUs yCKOpEHUH Tell | cp.117.
KoappunueHTa TpEHUs | 10 U3BECTHBIM 3HAYEHUAM JEHCTBYIOIIMX CHUJ U Mace
CKOJIBKCHUSI Tel. BBMHUCIATH 3HAYEHUs YCKOPEHUH Tea 10
U3BECTHBIM 3HAYEHHUSAM JEHCTBYIOIIMX CHJI U MacC Tel.
[IpuMeHATH 3aKOH BCEMHUPHOIO TATOTEHUS IIPH
pacyeTax CUJ M YCKOPEHUH B3aMMOJIEHCTBYIOIINX TEll.
N3mepsaTh cuibl B3aUMOJCUCTBUS TET.
BbluucisaTe 3HaueHUs CUJI U YCKOPEHUH.
3aKoHbl coxpanenus 6 mexanuke (8 uacoes)
19 | Umnynsc.  3akoH  coxpaHEHHs 3HATH/IIOHMMATH CMBICT TOHSATHH «UMIYIbC Tenay, §38
MMITyJIbCA. «MMIYJbC CHJIBD); 3aKOHAa COXPAaHEHUsS HMIIYJbCa,
20 | Pemenne 3a71a4 HA  3aKOH | «paboTa», «MEXaHUYECKas SHEPrus», CMbICI NOHATHUAS39, crp.129-
COXPaHEHUS UMITYJIbCA. DHEPIUH, BUJIbI SHEPTUI U 3aKOHA coXpaHeHus sHeprun (140
21 | Mexanunueckasi paboTa U MOITHOCTH YMeTh BBIYHMCIATE W3MEHEHHE UMIIylbca Tena mnpu §40, crp.134
CHUJIBI. yiape O  TOBEPXHOCTb,  BBIYUCIATH  paboTy,
22 | Kunetnueckas SHEpPTHs NOTCHIUAIIBHYI0O M KHHETUYECKYIO DJHEpruro Ttena, §41, crp.139
23 | PaboTta CUJIBI TSIOKECTH 1 | ONUCBIBATE U OOBSACHSATH IpoLECChl HU3MCHCHMUS §43

YOPYTOCTH.

KUHETUYECKOW U IOTEHUHUAIBHOM JHEPIUM Tejla IPU




24 | IloreHuuanbHas O3HEpPrus. 3aKOH | COBEPIICHUH PabOThI, MPUMEHATh MOJy4YeHHbIC 3Hauus |§ 44, 45,
COXpaHEHMS PHEPTUU B MEXaHUKE. | U YMEHUA MPU PEIICHUHU 3a]1a4. cTp.145, 148
25 | JlaGopatopHas pabora Ne2 | [TpuMeHATH 3aKOH  COXpaHeHMs uMmmynbca Ui [loBTopenue
«M3yyeHne 3akoHAa COXPAHCHWs BBIYMCICHHS  M3MEHEHHI CKOPOCTEM Tel IpH HX [TCOPHH
MEXaHUYECKON IHEPTUN. B3aUMOJICUCTBUAX. Bpluucnate paboTy cun
26 | KoHnTposbHas pabota Ne2 | u3MeHeHHe KMHETUYECKOH dHepruu Tena. Beraucenars [Tosropenue
«/lnHamuKka. 3aKOHBI COXpaHEHUs B| IOTCHIMAIbHYIO JSHEPrui0 TEI B TI'PAaBUTAIMOHHOM [T€OpUU
MEXaHHUKE» none. HaxoauTh NOTEHUMANBbHYIO SHEPTUI0 YHPYTO
nehOpMUPOBAHHOTO TeNla MO0 M3BECTHOM JedhopMaiiuu
U KEeCTKOoCcTH Tena. IIpuMeHsSTh 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPruu NpH pacyeTax pe3yJbTaToB
B3aMMOJICUCTBUN TEI TPAaBUTAIMOHHBIMU CHUJIAMU H
CUJIaMU YIPYTOCTH.
Pa3znes 2. OcHOBBI MOJIEKYJISIPHO-KUHeTH4YecKoi Teopuu (10 yacoB)
OcHo6bl MoNeKynapHO-KuHemuieckou meopuu (8 uacoe)
27 |Ocnosuble nonoxennss MKT. 3HATH/MIOHUMATBL CMBIC]T TIOHATHUH «BEIIECTBO», «aTom», §53, ctp.179
«MoJieKynay, «auPhy3us», «MEKMOJEKYISIPHBIC CHIIBDY,
ocHoBHbIe TonoxkeHuss MKT, cTpoeHne u CBOMCTBa ras3os,
28 | bpoynosckoe I[BH)j(eHHe‘ JKUIKOCTEN " TBEPABIX TEJI, CMBICIT MOHSITUU §35, 56
Crer B3AUMOACHCTBHA | remmepaTypay, «abCOMOTHAS TEMIIEPATYpay», CBI3b MEKIY
MOJICKYIL. abCOITFOTHOM TeMIIepaTypoii Ta3a U cpelHell KHHETHYeCKOi
29 |OcHoBHoe ypaBHeHre MKT §57, ctp.192

DHEPrue JIBUKEHUS MOJIEKYJN, OCHOBHOE ypaBHeHHe MKT,




30 [Temmepartypa. OHeprus) ocHoBHOoe  ypaBHeHue  UI';  3aBucumocte  Mexnay [§59,60,
TEIJIOBOIO IBUXKEHUS MOJIEKYJI. | MAKPOCKOTIMUECKUMHU  mapamerpamu (P, V, T), c1p.203
XapaKTEepU3YIOIMIMMU COCTOSIHUE Ta3a, CMBICT 3aKOHOB
boina — Mapuorra, Ieii-JIroccaka wu Ilapmsa. Ymers
OOBSACHATH (pU3MYECKUE SBICHUS HA OCHOBE MPEICTABICHUIN
31 | YpaBHeHue coCTOsIHUSI | O CTPOCHHHM BEILICCTBA, PEIIaTh 3a/@4d Ha ONpeleNeHue §63, crp.211,
WIeabHOrO Ta3a Yyuciaa MOJIEKYJ, KOJMYECTBa BEIIECTBA, MAacChl BEIIECTBA U 213
MacChbl OJHOW MOJIEKYJbl, OOBSCHSTH CBOWCTBA Ta30B,
32 | I'a30BBIC 3aKOHBI . § 65, c1p.
KUJKOCTEHW, TBEPABIX TEI HAa OCHOBE HX MOJIEKYJIIPHOTO
CTPOCHMS, NPUMEHSITh MOJYYEHHbIC 3HAHUS NJI1 PELICHUS 220223
33 |JlabopatopHas pabora  Ne3 3a/1a4, yKa3blBaTh MPUYMHHO-CJICACTBEHHBIC CBSI3U MEXIY [loBropenne
«IKCHEPHMEHTATBHAL _ | Gu3HYECKUMU  BEJIMYMHAMH,  BBIYUCIIATH  CPEJHIOK reopun
TpOBEpKa 3akoHa Tei- KUHETUYECKYI0  DHEPrui0  MOJIEKYJd TIpU  HU3BECTHOMU
Jroccaxay TeMIeparype.
34 | KontponpHass pabotra  Ne3 [ToBTOpEHME
«OcHoBbl MKT» TEOPUHU
B3aumnwie npespawenua ryncuokocmeii u 2a3oe6 (2 uaca)
35 | Haceimennslii nap. JlaBienue | 3HATH/MIOHUMATD CMBICIT MMOHSATUH «KHUIIeHuey, | §68, 69
HAaCBHIIIEHHOTO Mapa. «HUCTIAPEHUE», «MapooOpa3oBaHUE», «HACHIIIECHHBIM mapy», | Ctp.227
36 | Bnaxxnocth Bo3ayXxa «OTHOCUTENbHASI BJIAXKHOCTB», «IapLUualbHOE JaBIEHHE», | §70,  c1p.
YCTPOWCTBO W NPUHUMUII  JEUCTBUA TUTrpoMeTrpa W | 234.
MICUXpPOMETpa
YMeTh OMUCHIBATH M OOBSCHATH MPOIECCHl HCHApEHHS,
KUIIEHUST W  KOHJEHCAllUh, W3MEPSITh OTHOCUTEIbHYIO
BJI&JKHOCTh BO3/yXa




Paznen 3. OcHoBBbI TEpMOAUHAMUKH (8 YacoB)

37 | BHyTpeHHsIs 2)HEeprusl. 3HATB/OHMMATB CMBICII TIOHSATUN «BHYTPEHHSS SHEPTUs», [§73, cTp.245
«KOJMMYECTBO  TEIUIOTHI»,  «yIeldbHas  TEIIOEMKOCThY,

38 | PaboTta B TepMOIHAMHUKE. Gopmyiny  [uid  BBIYMCICHMsSIT ~ BHYTpPEHHEH  SHepruu, §74, ctp.248.

39 | KonnuecTtBo TEIJIOTHI. | TpaUecKuii crnoco0 BBIYMCIEHUS DPAabOThHI ras3a, cMbICH | §76
YpaBHeHHe TEIJIOBOTO | IEPBOTO 3aKOHA TEPMOIUMHAMUKHU, (POPMYIUPOBKY IMEPBOTO
Oasanca. 3aKOHA TEPMOJIMHAMUKH ISl H30MPOLIECCOB, CMBICI BTOPOTO

40 | Pemenue 3a1a4 Ha ypaBHEHME | 3aKOHA TEPMOJUHAMUKH, YCTPOMCTBO W MPUHLUII AEHCTBUS | §77,
TeIIOBOro OalaHca TEIJIOBOTO JIBUTATENs, GopMyity juist BerunciaeHust KI1JI. cTp.256

41 | Ilepsniit 3aK0H | YMeTh pEmarh 3aJa4d ¢ BBIYMCICHHEM KOJIMYECTBA §78, 81,
TEPMOJUHAMUKHU. BTopof/j TCIJIOTHI, pa6OTBI 1 U3MCHCHUI BHyTpCHHCﬁ SHCPIHUH Tasa, CTp259
3aKOH TEPMOIUHAMUKH BeIUKCIATh KIIJ[ TennoBbIx ABUATATENei.

42 | llpuamun npeiictBus u KIIJ §82, c1p.
TEIUIOBBIX JIBUTATEIICH. 273

43 | Pemienue 3amad 10 TEME 3amaun B
«OCHOBBI TEPMOJAMHAMUKK TeTpaau

44 [KoutponwsHasi pabota Ne 4 Ha [ToBTOpEHU
TEMY «OCHOBBI € TeOpuun
TEPMOJUHAMUKI

Pa3znen 4. OCHOBBI 2JIEKTPOAMHAMUKH (24 yaca)
Inexkmpocmamuxa (10 uacos)
45 Bapsan. 3akoH  coxpaHeHHs| 3HATH/MIOHUMAThH CMBICJT bu3uIeCKuX BennuuH: §84, cTtp.281

3apsja.

«QIIEKTPUYECKUHN 3apsiiy», «IJIEMEHTAPHBIM JJIEKTPUUECKHUI




46 | 3axoH KynoHna.

47 | DnekTpuyeckoe mnoJie.
HanpsxkennocTsb

48 |Ilome ToYewHorO  3apsia,
chepsl. [TpunaTIMT
CYTIEPIIO3UIIHH.

49 | [loTeHruanbHas SHEPTHS
3apsHKEHHOTO Tena B
AIEKTPUIECKOM IIOJIE.

50 | [Morenmwman. PaznocTh
MTOTEHITUAIIOB.

51 | CBa3b MEXTY
HaIpPsKEHHOCTHIO u
Pa3HOCTHIO MOTEHIINAJIOB.
DKBUITOTEHITHATHHBIC
MTOBEPXHOCTH

52 | Pemenne 3amad 1o TeMme
«lToreHmanpHas DHEPTHUS.
Pa3nocTh noreHnumanos»

53 | DIIEKTPOEMKOCTb.
Konpgencarop.

54 | Dueprus 3apsHKEHHOTO

KOHJICHCATOPa

3apAm»; CMBICII 3dKOHA COXpAaHCHUA 3apsaa, (I)I/ISI/IIIGCKI/Iﬁ

§85, cTp.285

CMBICJI 3aKOHa Ky.]'IOHa N TI'paHUlbl €ro IIPHUMCHHUMOCTH,

CMBICJI TIOHSITUI «MaTCpus», «BCHICCTBO», «II0JIC»,

§88-89,
cTp.294, 297

HaprDKéHHOCTI/I CHJIOBBIX JIMHHUHI QJICKTPHUYICCKOI'O I10JIA,

DHEPIreTUYECKOM  XapaKTEPUCTUKU  JIIEKTPOCTATUYECKOTO

10J141, CMBICJI  BCJIMYMHBI  «QJCKTPHYCCKasd CMKOCTbLY,

§90, c1p. 302

buzruecKux «pabota
AIEKTPUUECKOTO OIS

YMeTh 00BICHATH IMpoHcCC JJICKTPpU3alUU TCJI, BBIYHUCIIATH

BCIIMYHUH «II0TCHLHUAJD»,

§93, ctp. 310

CUily KYJIOHOBCKOI'O BSaHMOHGﬁCTBHﬂ, [IPpUMCHATL IIPpHU

PEUICHUHN 3aJia4 3aKOH COXPAaHCHHUA JJICKTPHUUYCCKOI'O 3apsaa,

§94, cp.313

3akoH KyIoHa,
HaMPSHKEHHOCTH  DJIGKTPUYECKOTO TMOJIsi TOYEUHOro 3apsija,

OnpcACIsAiTb BCIMYMHY MW HAIIPABJICHHC

IIPUMEHSATH ITPUHLIUIT CYTIEPIIO3ULIN AJICKTPUYECKUX TTOJICH IS
pacdyeTa HaNpsDKEHHOCTH, BBIYUCISTH padOTy TMOJS U

IMOTCHOUAJI IIOJII TOYCYHOI'O 3apsaidd, BBIYUCIIITL CMKOCTD

§95, c1p.320

IUIOCKOTO KOHJIEHCATOpa,
MPUMEHATh TMOJYYEHHbIE 3HAHUS U YMEHHUS TpPHU PELICHUU
rpaguuecKux,

OKCIICPUMCHTAJIbHBIX, Ka4C€CTBCHHBIX H

§96, 3a1aum B
TEeTpaJIn

PpaCUYCTHBIX 3a/a4.

§97, cTp.329

§98, c1p.330




3aKoHbl ROCMOAHHO20 MOKa (8 uacos)

95 [DneKTpUYEeCKUi TOK.
Cwuna Toka
56 | 3akon Oma Jij1s1 y9acTKa Ieu.
ConpoTtusieHue
57 [PnexTpuueckue LETIH.
[TocaenoBaTenbHOE 5|
napauieIbHOE COCAUHECHHC
MPOBOTHUKOB.
58 [Pemenue 3agau Ha 3axkoH OMa U
COEIMHEHUE IMPOBOIHHUKOB.
59 | PaGoTta u MOIIIHOCTD
MMOCTOSIHHOT'O TOKA.
60 | DC.
3akoH Oma 1151 MOJTHOM 1ETIH.
61 UlabGopatopnas pabotra Ne4.
«3mepenue C |
BHYTPEHHETO  COINPOTHUBIICHHUS
MCTOYHHMKA TOKa.
62 | KontponpHasi pabora Ne 5.

«3aKOHBI TIOCTOSHHOTO TOKa.

3HATH/MIOHMMATH CMBICT MOHATHH «3JIEKTPUYECKHI TOK»,

«MCTOYHHK TOKa», YCII0BUA CymcCTBOBAHUA

§100,
ctp.334

QJICKTPUYCCKOIoO TOKa, CMBLICII BCINYHUH

CHAIIPAKCHHUC)». CMBICII 3aKOHa Owma ML ydaCcTKa ILCIIN,

«CHJIa TOKa»,

§101,
337

CTp.

YMCTDb OIIPCACIIATE COIIPOTUBJIICHUC ITPOBOJHHUKOB, (bOpMYJ'Iy
3aBUCUMOCTH COIIPOTHUBJICHUA ITPOBOJHHKA oT €ro
TCOMCTPHUUCCKUX PA3sMCPOB M pPOJda BCUISCCTBA, U3 KOTOPOIoO

OH HU3TOTOBJICH, 3aKOHOMCPHOCTH B 11(S705:0:¢ C

§102,
340

CcTp.

IIOCJICA0BAaTCIbHBIM )51 mapajyiCJIbHbIM COCIUHCHUEM

IIPOBOJHHUKOB, CMBICJI MIOHSITUI «MOITHOCTBb TOKa», «pa60Ta

§103,
ctp.342

TOKa», (OopMyIHpoBKY 3akoHa Oma i TOJHOW IenH,
IJIAHUPOBATH JKCIEPUMEHT W BBINONHATH H3MEPEHUS U

§104,
ctp.345

BBIYHCIICHUS.
YMmerhb coOHMpaTh 3JIEKTPUYECKHUE LENMU C TOCIEN0BATENbHBIM

§105,
ctp.350

106,

U napaliCJIbHbIM COCAMHCHUEM IMPOBOJHUKOB, IMPHUMCHATDH

Opyu  pelieHud  3aaad

napaJui€JIbHOrO COCAMHCHUS IIPOBOAHUKOB, PCHIATH 3aAda4YU C

3aKOHBI ITOCJIICAOBATCIBHOI'O W

INPUMCHCHHUCM 3dKOHa Owma IJT yd4aCcTKa el U MOJTHOM|

yop.19
(5,9,10).

OCIIN, YMCTh OIIPCACIIATD pa60Ty u MOIIIHOCTB|
QJICKTPUICCKOI'O TOKa Ipu mapauiCJibHOM n
mocjaca0BaTCJIbHOM COCIMHCHUMU IIPOBOJHUKOB, H3MCPATH

DJIC u BHYTpEeHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA, 3HATH

dbopmyaupoBKy 3akoHa OMa sl TOJTHOM LIeTH.




Anekmpuueckuil mok 6 pa3iuunvlx cpedax (6 uacos)

63

3H€KTpI/I‘—ICCKaH IMPOBOJAUMOCTH|
Pa3JINIHbIX BCIICCTB.

[IpoBOAMMOCTH METAILIIOB.

64

3aBHCHUMOCTD COIIPOTHUBJICHUS]

IMPOBOJHHKA OT TCMIICPATYPHbI.

65

TOK B MOJIyIIPOBOTHUKAX.

66

DIJIEKTPUYECKAN TOK B BAKYYME.
DNEKTPOHHO-ITy4eBas TpyOKa.

67

DIIEKTPUUECKUIA TOK B

PKHIKOCTAX. 3aKoH

DJICKTPOJIN3a.

68

DJIEKTPUYECKUT TOK B Ta3ax.

HecamocTosTepHbIH 15|

CaMOCTOSTENIbHBIN Pa3psIbl.

3HaTh 3HAUYE€HHE CBEPXIPOBOJAHUKOB B COBPEMEHHBIX
TEXHOJIOTHAX,

YMmerp OOBACHATH NPHUPOAY DIIEKTPHUUECKOTO TOKAa B
MeTajljax, 3HaTh/ MOHMMATh OCHOBBI 3JIEKTPOHHON TEOpUH,
YMETb OOBACHATh MPUUYMHY YBEIMUEHUS COINPOTUBIICHUS]
METAJIJIOB C POCTOM TEMIIEPATyphbl, OMHUCHIBATH U OOBICHSITH
YCJIOBUS U IIPOLIECC IIPOTEKAHMS DIIEKTPUUECKOIO paspsia B
3aKOHBI

IMOJYIIPOBOJAHUKAX, BaKYyMC,

DNIEKTpOJIM3a U

)KMJKOCTH, Ta3ax,

@apajnes, mpouecce

IPUMEHEHUE.

€ro TCXHHUYCCKOC

§108

§109,
cTp.361

§110,

§112

§113,
379

CTp.

§114

Pe3eps 2 yaca

HUTOI'O 68 uacos




KanenaapHo-rematudeckoe mianuposanue 11 kiacc.

70 yacoB (2 yaca B HeJ1eJII0)

Ne Tema IIpeaMeTHbIil pe3yjbTar Jdomaimne Hara
€3a1aHue | [Inan | Dakr
I'naBal « MarauTHoe moJjie» (6 4acoB)
1. | B3aumojelicTBIE TOKOB. JlaBaTh ompeaeneHus: OJJHOPOJHOE MAarHUTHOE MOJIE, BEKTOP | §
JlaGoparopHas padota Nel. MarHUTHOM  MHAYKIUM; ONHUChIBaTH  ONBIT  DPCTENa;
«Habmronenue neicTBus MPUMEHATh TpPaBWIO OypaBuMKa IS KOHTYPHBIX TOKOB.
MarHUTHOTO MOJISI HA TOK». OnuceiBaTh TOBEJACHHWE pPAMKHM C TOKOM B OJHOPOJIHOM
2. | BekTop MarHuTHON UHIYKIIHH. MarHuTHOM  TIOJI€;  ONpENENATh  HalpaBlI€HUE  JUHUH | §
JluHuM MarHUTHOW UHAYKITUU MarHMTHOW WHAYKIIMW, WCIOJB3YS MpaBUiIo0 OypaBuuKa
3. | Cuna Amrmepa (J1IeBO# pyKHM); UCCIIENOBATh IEHCTBUE MArHUTHOIO IOJSA Ha | §
OPOBOJAHUK C  TOKOM. Beruucisate cuiny JlopeHna.
4. | JleficTBME MAarHUTHOTO I10JI HA AHanM3UpoBaTh B3aUMOJEHUCTBUE IBYX MapaljI€JbHbIX TOKOB. | §
JBUXKYIIYIOCS 3apSKEHHYIO BbuuciasaTh MarHWTHBIA TMOTOK, WHIAYKTUBHOCTH KATYIIIKH,
yactuiy. Cuina Jlopenia SHEPIruI0 MAarHUTHOTO TOJIsl. [IpUMEHSTh MOJy4eHHBIE 3HAHUS
5. | Pemenue 3amay mo reme K pEIICHUIO 3a1a4
«MarauTHOE TOJIe».
6. | Pemrenue 3amad mmo reme




«Mar"auTHoO€ MoJje».

I'naBa 2 «eKTpOMArHUTHAS HHAYKUIMD» (6 4acoB)

[. | SIBmeHue 3MeKTPOMarHuTHOM
MHAYKIMA. MarHuTHBIN TTOTOK.
3aKOH 3JIEKTPOMarHuTHOU
WHTyKIIHH.

8. | HampamieHue MHIYKIIMOHHOTO
Toka. [IpaBuno Jlenna.

9. | Camounnykius. UHIyKTHBHOCTb.

10. | JTabopatopHas pabota Ne2.
«3yuenue siBieHUs
AJIEKTPOMArHUTHOW UHTYKIIUN.

11. | DIEeKTPOMAarHUTHOE TOJIE.

12. | Pemienne 3amau. [ToarotoBka k
KOHTPOJILHOM padoTe.

13. | KontponbHas padota Nel.

«MarguTHOE€ I10JIE.

DNEeKTpOMArHUTHAS. UHTYKLIHSD.

HabGmonate  siBIEeHHE  DJIEKTPOMAarHUTHOM  WHAYKILHUM;
OPUMEHATh 3aKOH  DJIEKTPOMATrHUTHOM MHAYKIUU UL
pemienus 3axad. Mccnenosare 3aBucumocts 3/1C mHAyKIUu
OT CKOPOCTH ABWKECHHSI IIPOBOJHMKA, €0 JJIMHBI U MOJIYJS
BEKTOpa MAarHUTHOM uHAyKuuH. Habmronate u OOBACHATH
BO3HUKHOBEHME HWHIYKIIMOHHOTO TOKa IIPU 3aMbIKAaHUHA U
Pa3MBIKaHUH LEMH. Y METh HAXONUTh ITyTH PEUICHUA 3a/1a4 Ha

3JIEKTPOMArHUTHYH MHAYKUHUIO.




I'naBa 3 «aekTpoMarHuTHbIE KoJiedanus» (9 yacos)

14. | CBoOOAHBIC U BHIHYK/ICHHbBIC
AJIEKTPOMATrHUTHBIC KOJICOAHN.

15. | KonebarenpHbIN KOHTYP.
[IpeBpaienne 3HEprun Npu
JIEKTPOMArHUTHBIX KOJICOAHMSIX.

16. | [lepeMeHHBII 2JIEKTPUUECKUNA TOK.

17. | AKTUBHOE CONIPOTHUBIICHHE.
JlelicTByIOIIEE 3HAYCHUE CUJITBI
TOKa U HANPSHKCHUS

18. | KoHnencaTtop B 1enu mepeMeHHOTO
TOKa.

19. | Karymika WHIyKTHUBHOCTH B IETH

NEPEMCHHOI'O TOKa

I[aBaTB ONpcACICHNUC IIOHATHA — AKTHBHOC, CMKOCTHOC U
HHAYKTUBHOC COIIPOTUBJICHUA, Breraucaare I[GI\/IICTBYIOIHCG
3Ha4YCHUA CHJIbI TOKa 141 HaIIPpAKCHUA, CMKOCTHOC
COIIPOTUBJICHUC KOHACHCATOPA, MHAYKTHBHOC COIIPOTUBJICHUC

KaTyIIKH.

§21,
ctp.90(3a
aqu

EID)

§22

§22,
cTp.95(3a
Taqn

EID)




20. | Pe3oHaHC B 3JIEKTPUUECKOM IIETIH. §23,

ABTOKOJIEOaHUS. pazbop
§24
§25, 26
21. | Ilpou3BoAcCTBO, epeaada u §27

HCIIOJIB30BaHHC BHSKTpH‘{GCKOﬁ

DHEPTUU
22. | PemeHnne 3ama4 mo TemMe §28
«DNEeKTPOMAarHUTHBIC KOJICOAHMS (pa3b6op)
23. | Pemenue 3amau mo teme §33
«DNEKTPOMArHUTHBIC KOJICOAHUS. KOHCIICKT,
CamocTosTenpHas padoTa 1mo TeMe 3a7a4M B
«INEKTPOMArHUTHBIEC KOJICOAHUSY. TEeTpaIn

[1aBa 4 «JJaeKTpoMarHuTHbIe BoaHbD (2 uaca)( I 1asa « Mexanuueckue 6onvly pazoupaemcs na riekmuee!!!)

24. | DIeKTpOMarHuTHOE TOJIE. §35,36
DJIEKTPOMarHuTHas BOJIHA. Crp.145,1
DKcrnepuMeHTAIbHOE 0OHAPYKEHHE 50(3apaun
JIEKTPOMArHUTHBIX BOJIH. EI'D),




25,

[TpuHumme! paguocsssu. [lonsTre
o TeneBuacHun. Pa3Burne cpenacTs

CBi3HU

I'naBa 5 «I'eomeTpu4eckasi onTuka (8 4acon)

26. Ckopocts cBeta. [Ipunnmn
['roitrenc. 3akoH OTpaKEHUSI CBETA.

217, 3aKOH MPEJTOMIIEHUS CBETA.

[TonHOE OTpaxeHue

28. | Pememme 3amay  Ha  3aKOHBI
OTpaXCHUS U TIPETIOMIICHUS CBETA.

29. | JlabopaTopHas pabora Ne3
«M3mepenne IoKasares
MIPEJIOMJICHUS CTEKIIa

30. | JIunzsl. [locTpoenue uzolOpaxeHus
B JIMH3aX.

29. | ®opmyna TOHKOMN JIMH3BI.
YBENUUYEHHUE JTUH3BI

30. | JJabopaTopnas pabota Ne4

«OrnpeniesieHue ONTHUYECKOM CHJIIBI

OOBACHATH MPSAMOJIMHEMHOE PACTIPOCTPAHEHHUE CBETA C TOYKU
3pEHUs BOJTHOBOM TEOPHUH; CTPOUTH M UCCIEA0BATH CBOMCTBA
N300pakeHUs MpeIMeTa B INIOCKOM 3epkaiie. OObACHATD
0COOEHHOCTH MPOXO0KJEHUS CBETa Yepe3 rpaHmlIly pasziesa
cpen. U3mepsTh nokazaTenb NpeJOMIICHUS CTEKIIA;
Ha0JII01aTh U 0000IIaTh B MPOIIECCe IKCIIEPUMEHTATBLHOM
nesitenbHOoCcTH. HabmogaTe Aucnepcrio CBETa; uCCiIe1oBaTh
cocTaB 0eyIoro cBeTa; HaOMIoAAaTh pas3yiokeHre 0eoro cBeTa B
criektp. [[puMeHsATh 3aKOHBI OTPAXKEHUS U MTPEJTOMIICHUS
CBETa NpHU pemeHnu 3ag1a4. CTpOUTh X0 JTyUel B
coOuparoie JMH3€e; BBIYUCISTh ONTUYECKYIO CUTTY JTUH3HI.
Onpenenars BEIUYUHBI, BXOAAIIHE B (OPMYITYy TOHKOH
JIMH3bI; XapaKTepU30BaTh N300paxeHus: B COOMparoIien
nuH3e. PaccunThiBaTh OKYCHOE PACCTOSTHUE M ONITUYECKYIO

CHUIIy CUCTEMBI U3 ABYX JIMH3; HAXOAHUTb Fpa(bI/I‘IGCKI/I IJIaBHBIN




U (bOKyCHOTO

coOuparolen TUH3bDY

PaCCTOAHUA

(dOKyC ONTUYECKON CUCTEMBI U3 IBYX JIMH3

YMeHue pemars 3a1a4u

31. | Pemenue  3amady 1o TEME
«"eomeTpruecKas ONTUKa
I'naBa 6 «BosHoBasi onTuka» (7 4acoB)
32. | ducmepcus cBeta OnpenensiTh YCIOBHS KOTEPEHTHOCTH BOJH. OOBACHATDH
33. | Untepdepenmuus cBera yCIIOBUSI MUHUMYMOB M MaKCHUMYyMOB IpHU HHTEpPEPEHIINU
34. | Nudpakuus CBeTa. | CBETOBBIX BOJIH. HaOmionate UWHTEp(EpeHIMIO CBeETa.
JudpakunoHHas pemerka Habnronate nudpakiuio cBera Ha IENN U HUTH; ONPEACIIATh
35. | JJabopaTopHas pabota Ne5 | ycioBHE TPUMEHUMOCTH MPUOIMKEHUS T'€OMETPUUECKOMN
«/3MepeHne  JUIMHBI  CBETOBOW | ONITHKH
BOJIHBI» HaOmtonate uHTEpPEpEeHIIMIO CBETa HAa MBUIBHOW IIJIEHKE U
36. | Pemienme  3amad = mo  TeMe | AU(QPAKIMOHHYIO KapTHHY OT JBYX TOYEUYHBIX HCTOYHHKOB
«BOJIHOBAS ONITHUKA CBETAa TMPHU PACCMOTPEHUH HX YEpe3 OTBEPCTHUS pPa3HBIX
37. Permienue 3a71a4 1o Teme | AHAMETPOB. OHpeI[eHHTB C IIOMOIIBIO I[H(i)paKI_[HOHHOfI
«BoOJIHOBAs ONITHKAY pPEIICTKH  TPaHUIl  CHCKTPAIbHOW  YYyBCTBHTEIHLHOCTH




38.

KoutponbHas paboraNe2 mo Teme

YCJIIOBCUYCCKOTI'O I'Jla3d, IMPUMCHATH YCIOBUA I[I/I(l)paKHI/IOHHI)IX

«OnTuka MaKCUMyMOB 1 MUHUMYMOB K PEIIICHHIO 3a/1a49. 3HAKOMHUTHCS
¢ TUQPPAKIIMOHHON PEHIETKON KaK ONTHYSCKUM TPHOOPOM U C
€€ TIOMOIIBIO M3MEPSTh JUTMHY CBETOBOW BOJHEI. [IpUMEHATH
MOJTYYCHHBIC 3HAHUS K PEIICHHUIO 3a/1a4
I'naBa 7 «M3/1y4yeHue U CIEKTPbD)
39. | Bunpt  wusnydyenuit. McrouHuku
CBeTaA.
40 | Bugsl cnektpoB. CrekTpaibHBIN
aHaJIn3.
41. | JlabopatopHas pabota Ne6
«HabOmroienne  CIUIOIMIHOTO |
JIMHENYaTOro CIIEKTPa
PA3JIEJI KBAHTOBAS ®U3UKA
42. | ®otodrddexr. Teopus | @opMmynupoBaTh KBaHTOBYHO rumnote3y I[liaHka,  3aKOHBI
dboTorddexra. dboTodrddexTa; pacCUMTHIBAT MAKCUMAIIbLHYIO KUHETUUYECKYO
SHEPTUI0 3JIEKTPOHOB mpu (oTodPdekre. M3bICKUBATH MyTH
43. | Pemenue 3a7a4 o TeMe | pemieHns 3amad  1mo  Teme «Doroaddexry. IlpuBoauTh

«Dororhdext»

A0Ka3aTCJIbCTBA HAJIMYHUA Y CBETA KOPIIYCKYJIIAPHO-BOJIHOBOTO




44. | Pemenue 3a1a4 1o TEME
«Dotordppexr»

45. | CtpoeHue aToma. OnbIThI
Pesepdopna.

46. | I[locrynatsl bopa.

47. | Pemenue 3aga4d no teme « AToOMHast
buzuka»

48 | KontposbHas pabora
Ned«Amommnasn guzuxar

49. | OTkpbITHE PaaOaKTUBHOCTH.
Bunel nznydyenuid. PannoaktruBHbIE
peBpaIlCHHUS.

50. |3akoH paaMOaKTHBHOTO pacmaja.
[Tepuon nmosypacnana

51. | Crpoenue smpa. SnepHble CHIIBL.
DHeprus CBsI3U B sJIpeE.

52. | Snepuble  peakuuu.  JleneHue

ypaHa. LlenHble peakunu.

AyaJln3Ma

Pezepdopna.

CBOWCTB.

OO6cyxaaTh

pe3ynbTar

OIIbITa




53.

Pemenue 3agad Ha 3aKOH
pPaaArOaAKTUBHOTIO pacmiaaa )51

AACPHBIC pCaKIIUU.

54 | KontposbHas pabota »

Ned«Keanmosas ¢uzuxar

7. Paznen «Ooo0mammee nosropenune» (14)
55 | Kunemaruka matepuanbHoi Touku. | PemaTth 3amaum Ha pacueT (U3MYECKUX BEIMYMH, aHaiuu3 | 3a7adyd B
IPOLIECCOB U (PU3UUECKUX SIBICHUM. TeTpaau
56 | JlnHamuka MaTepHATLHON TOUYKH.
57 | 3akoHBI COXpaHEHUs
58 | Iunamuka MNEePUOIUYECKOTO
JIBKEHUS

59 | PensTuBuCTCKasi MEXaHHUKA

60

Cratuka




61

MOJIGKYHHPHO-KI’IHCTH‘IGCK&H

TCOpHUA NACAIIBHOI'O Ia3a.

62 | TepmoauHamMuKa

63 | XKunkocTs u map

64 | Teepmoe Temno

65 | MexaHuuyeckue U 3BYKOBBIE BOJIHBI.
3agauu B TETpPAIH

66 | Cuibl AIIEKTPOMArHUTHOTO
B3aUMOJECHCTBUS HETOABMYKHBIX
3aps/IoB.

67 | Dueprus AIIEKTPOMArHUTHOTO
B3aUMOJECHCTBUS HETOABMYKHBIX
3apsIoB.

68 | KontpoabHas pabota Ne KonTtpoawsnas pabota Ne 5«llosmopenue»

S«lloemopenuey
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