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YpoBenb o0pa3oBanusi: 0CHOBHOe 0011ee oopa3oBanue 10-11 kiaaccol

YpoBeHb n3yueHusi yueOHOro npeamera: 0a30Bblii

Kosn4ecTBO 4aCOB 10 Y4eOHOMY ILVIAHY:

10 xiacc: 70 u/ron, 2 4/Heneiro

11 xnacc: 68 u/ron, 2 4/Heneno

YMK:

['.S. Mskumes, b.b. byxosues, H.H. Cotckuii / Ilog pea. H.A. TlapdenTtsesoii,
®usuka. 10 knacc. ba3oBblil ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM). — M.:
[Tpoceemenne, 2017.

I'.4. Msakumes, b.b. byxosues, H.H. Corckuii / Ilog pen. H.A. [TapdenTbeBoit,
®wusuka. 11 knacc. ba3oBbiil ypoBEHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKEHHUEM). — M.
[Ipocsemenue, 2017.

[Maranuna A.B., PabGoume mnporpammsel, Puzmka, 10-11 xmaccel. — M.:
IIpocsemenne, 2017.

ABTOp-pa3padoTYUK MPOrPaMMBbI:

Yepuos /1.B. — yunrens pusuku

Jlannas pabouasi mporpaMMa OpUEHTHPOBAaHA B TOM YHCIIE HA JOCTHKEHUE I

M 3aja4, ONpPEIENICHHbIX MporpamMMmoil BocnuTaHus (yTBepxaeHa npukazom OI'AOY
«IlyxoBckwuii nmuuei» ot 08.06.2021r. Ne 314).
HPUOPUTETHI BOCIIMTAHUSA
[leneBble MPUOPHUTETHI BOCHMTAHMS  OOYYAIOLIMXCS  HAIMpaBi€Hbl Ha
(GbopMHpOBaHKE COLIMATIBHO 3HAYUMBIX, IICHHOCTHBIX OTHOLICHHA:

- K CEMbE KaK TJIABHOM OIOPE B KU3HU YEJIOBEKA U UCTOYHUKY €T0 CHACThS;

- K TPyAy Kak OCHOBHOMY CHOCOOY TOCTHXKEHUS >KU3HEHHOTO OJaromnoyyyus
YeyioBeKa, 3aJ0ry €ro YCHemHOro mnpo(ecCHOHATBHOTO CaMOOIpPENEICHUS U
OILYLIEHHS] YBEPEHHOCTH B 3aBTPAILIHEM JHE;

- K CBOEMY OTE€UYeCTBY, CBOEH MaJioil u OoJbiioi PonnHe kak MecTy, B KOTOPOM
YEJIOBEK BBIPOC W MO3HAJ IEPBBIE PANOCTH M HEYyJauyd, KOTOpas 3aBElIaHA €My
MpeKaMy U KOTOPYIO HY>KHO 00eperarh;

- K MpUpPOJE KaK HCTOYHHUKY KU3HM Ha 3eMmie, OCHOBE CaMoOro ee
CYLIECTBOBAHMS, HYKIAIOUIEHUCA B 3alIUTE W MOCTOSHHOM BHUMAHUHU CO CTOPOHBI
YEJIOBEKa,;

- K MHUpPY Kak TJJaBHOMY MPUHIUITY YEJIIOBEYECKOr0 OOUIEKHUTHS, YCIOBHUIO
KpPENKOW JpyxObl, HATAXKUBAHUSI OTHOUIEHWH C KoJUleraMH mo padoTte B OyaylieM U

co37aHus 6JIArOMPUATHOTO MUKPOKIIMMATa B CBOEH COOCTBEHHOM CEMbE;



- K 3HaHMSIM KaK MHTEIUICKTYaThHOMY pecypcy, oOecnednBaroneMy Oymyriee
YeJI0BEKa, KaK pe3ybTaTy KpPOMOTINBOIO, HO YBIIEKATEIIbHOTO YICOHOTO TPY/Ia;

- K KyJIbType KaK IyXOBHOMY OOTraTCTBY OOIIECTBA M BaXXHOMY YCIIOBHIO
OIIYIIECHUS YCIIOBEKOM ITOJIHOTHI MPOXKUBAECMOW JKHU3HH, KOTOPOE HAIOT €My YTCHHE,
MY3bIKa, HCKYCCTBO, T€ATP, TBOPUYECKOE CAMOBBIPAKCHHUC;

- K 3JIOPOBBIO KaK 3aJIOTy JIOJITOM W aKTUBHOMW JKM3HU YEJIOBEKA, €r0 XOPOIIETro
HACTPOCHHS ¥ ONTHMHCTHYHOTO B3TJIsAIa HA MUD;

- K OKPY)KAIOIIUM JIIOJSIM KaK Oe3yCIIOBHOW M aOCOJIOTHON IEHHOCTH, Kak
pPaBHOIPABHBIM COIMAJILHBIM IapTHEPaM, C KOTOPBIMH HEOOXOJIUMO BBHICTPAUBATH
noOposkenaTeIbHbIe W B3aMMOIIOICP)KUBAIOIINE OTHOIICHUS, JAIONIUE YEIIOBEKY
Pag0CTh OOIIECHUS U ITO3BOJISIONINE N30eraTh YyBCTBA OJIMHOYCCTBRA;

- K caMuM cebe Kak Xo3seBaM CBOEH CyAbObl, CaMOOMNPEACISIIOIUMCS U
caMOpeaTM3YIOIMMUMCS TUIHOCTSIM, OTBEUAIOIIIMM 33 CBO€ COOCTBEHHOE OyyIiiee.

PE3YJIBTATBI OCHOBEHUSA KYPCA

BhINyCKHMK HAYYHUTCH:

e co0JII0/1aTh MpaBWIa O€30MACHOCTU M OXpaHbl TpyAa MpHu paboTe ¢ y4eOHBIM U
71a60paTOPHBIM 000PYAOBAHUEM;

® [OHMMAaTh CMBIC]I OCHOBHBIX (U3MYECKUX TEPMHUHOB: (PU3NUECKOE TeJIO,
(dbuznyeckoe sBiaeHue, unyeckas BeIMUMHA, SIMHUALIBI U3MEPEHUS,;

® pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIHN (HUIUIECKUX
METOJIOB; aHAJM3UPOBaTh OTIEIbHBIE O3Talbl MPOBEICHHUS HCCIECNOBAaHUN WU
HMHTEPIPETUPOBATH PE3YyJIbTAThl HAOIIOICHUIN U OIBITOB;

® CTaBUTH ONBITHI MO HCCIEIOBAHUIO (DU3NYECKUX SIBICHUU WU (PU3MUECKUX
CBOMCTB Ten 0€3 HMCIONb30BAaHUS MPSMBIX H3MEPEHUI; MpU 3TOM (HOPMYITUPOBATH
nmpobiieMy/3a1ady y4eOHOTO PKCIEPHUMEHTA; COOMpaTh YCTAHOBKY M3 IPEIIOKESHHOTO
000pyI0BaHUSL; TPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI.

[lpumeuanue. Ilpu mnpoBemeHuu wuccineoBaHUS  (PUIUYECKUX  SBIICHUN
M3MEpUTEIbHbIE MPUOOPHI UCTOJIB3YIOTCS JIMIIL KaK JaTUUKU U3MEpPEHUs] (PU3NUECKUX
BEJIMYMH. 3alUCH MOKa3aHUHN MPSMBIX U3MEPEHUI B 3TOM Ciliydae He TpeOyeTcs.

® [IOHUMATh POJIb SKCIIEPUMEHTA B TIOJIYYEHUU Hay4YHOU MH(DOpMaIuuy;

® TIPOBOJUTH MPSIMbIE H3MEpPEHUsT (DU3NYECKUX BEIMYMH: BPEMs, PacCTOSHUE,
Macca Tena, 00beM, cuia, TeMIeparypa, aTMocpepHoe AaBiIeHHUE, BIaXKHOCTh BO3yXa,
HaNpspKeHWE, Cujla TOKa; MPU ATOM BBIOMpaTh ONTHUMAJIBHBIM CMOCOO W3MEpPEHUs U
HCIO0JIB30BaTh IPOCTEUIINE METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM.

® MPOBOJIUTHL  HUCCIEJOBAHUE  3aBUCUMOCTEH  (UBMYECKMX  BEJIWYHUH C
WCIIOJB30BAaHUEM TMPSIMBIX M3MEPEHUI: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUPOBATh PE3YyIbTAThl TOJYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIWYUH B BUIE



TabnuI u rpaduKOB, JAEIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;

® IIPOBOJIUTHh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEJIUYUH: MPU BBHINOIHEHUU
U3MEpPEHU CcOoOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CHEAys MPEeI0KEHHOM
UHCTPYKIIMHM, BBIYUCIATh 3HAYEHUWE BEIUYMHBI W aAHAJIU3UPOBATH IIOJyYECHHbIE
PEe3yJbTaThl C YYETOM 3aJaHHOM TOYHOCTH U3MEPEHUM;

® AHAIM3UPOBATH CUTYAIIUU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HABaTh
B HHUX TMPOSIBICHUE H3YyUYEHHBIX (U3UUECKUX SBICHUNW WM 3aKOHOMEPHOCTEU W
NPUMEHSTh UMEIOIIHUECS 3HAHUS ISl UX OOBSICHEHUS,

® [TOHUMATh MPUHIUIIBI ACHUCTBUS MAIllUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB,
YCIIOBHSI MX 0€30IIaCHOT0 MCIOJIb30BaHUS B TOBCEAHEBHOM KU3HMU;

® UCIIOJIK30BAaTh TIPH BBIOJHCHUM YYEOHBIX 3a7a4 HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY O PU3HUECKUX SABJICHUSIX, CIPABOUYHbIE MaTEpHAIIbI, pecypchl IHTEpHeT.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCSH:

® OCO3HAaBaTh IIEHHOCTh HAYYHBIX UCCJIEIOBAHUM, pOib (PU3UKKU B paCHIUPEHUU
MIPEACTABICHUI 00 OKpY>KaIOIIEM MUPE U €€ BKJIaJ B YIYUIICHUE KaUeCTBA )KU3HU;

® ICMOJIb30BaTh IMPUEMBbl TMOCTPOCHUS (PUBMYECKUX MOJENCH, MOoucKa u
(OpPMYITUPOBKU JTOKA3aTENIbCTB BBIABUHYTHIX THUIIOTE3 U TEOPETHUECKUX BBIBOJIOB Ha
OCHOBE SMITUPUYECKU YCTAHOBJICHHBIX (PAKTOB;

® CpaBHUBATh TOYHOCTh H3MEpEHUs] (UBUYECKUX BEIMYMH 1O BEIUYMHE HUX
OTHOCHUTEJILHOM MOTPEITHOCTH IIPU MPOBEACHUHU MPSAMBIX U3MEPEHUI;

® CaMOCTOSITEIBHO MPOBOJUTh KOCBEHHBIE M3MEPEHUSI U HUCCIEAOBAHUS
(U3MYECKUX BETUYMH C HCIOJB30BAHUEM PA3JIMUYHBIX CIOCOOOB  HM3MEPEHHS
(GU3MYECKUX BEIWYUH, BBHIOUPATh CPEACTBA HU3MEPEHHS C Y4YETOM HEOOXOIUMOM
TOYHOCTH HW3MEpPEHUN, OOOCHOBBIBATH BHIOOP CHoco0a H3MEpPEHUs, aJEKBATHOTO
MOCTaBJICHHOW 3a/1aue, IPOBOJAUTH OLIEHKY IOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB;

e BOCHpUHUMATH HHMPOpMAIUI0O (PU3UUECKOTO COJAEpXKAHUSI B  HAYYHO-
MOMYJISIPHOM JIMTEpaType U CPEJICTBAX MACCOBOM MH(POPMAIIUU, KPUTUUECKH OIICHUBATh
MOJIYYeHHYI0 WH(OpMAIUIO, aHAIM3HUPYSl €€ COJep)KaHWe U JaHHbIE 00 HCTOYHHKE
uHpopmanuu;

® CO3[aBaThb COOCTBEHHbIC MHCHbMEHHBIE U YCTHBIE COOOHIEHUS O (PUINYECKUX
SBJICHUSAX HA OCHOBE HECKOJIbKUX HWCTOYHUKOB HHGOPMAIMU, COMPOBOXKIAThH
BBICTYTUJICHUE TTPE3CHTAIINEH, YIUTHIBAasi OCOOCHHOCTH ayIUTOPHH CBEPCTHUKOB.

Mexanuyeckue siBJICHUA

BbInyCKHMK HAYYHTCH:

® pacro3HaBaTh MEXAHUYECKHE SIBJICHUS W OOBSICHATH HA OCHOBE MMEIOIIUXCS
3HAHUW OCHOBHBIC CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ITUX SBJICHUN: pPABHOMEPHOE U
HEPaBHOMEPHOE JIBJKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEWHOE
JIBMKEHUE, OTHOCUTEIHHOCTh MEXAaHWYECKOTO JBMKCHHS, CBOOOJHOE MaJCHHUE TeT,
PABHOMEPHOE JIBH>)KEHUE N0 OKPY>KHOCTH, MHEPIIUS, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE
NBIDKCHUE, T[iepefaya JaBieHUsT TBEPAbIMU TelaMH, KUIKOCTAMU U Ta3aMu,
aTMOoc(pepHOE JaBJEHUE, IUJIaBaHUE TeJl, PABHOBECHE TBEPABIX TeJl, HMEIOIIUX



3aKpEIJICHHYI0 OCh BpalleHMs, KoJeOaTeabHOE [BHKEHUE, PE30HAHC, BOJIHOBOE
JBIDKEHHE (3BYK);

® OIMCHIBATh W3YyYCHHBIE CBOWCTBA TEJ U MEXAHWYECKHUE SBJICHUS, HCIOJIb3Ys
¢bu3nYecKkue BEIMYMHBL: TMYTh, TIE€PEMEIICHHE, CKOPOCTb, YCKOPEHHUE, TEPHO/]
oOparieHusi, Macca TeJla, IVNIOTHOCTh BEUIECTBA, CHIIA (CUia TSHKECTH, CUjla YIPYTOCTH,
CUJa TpPEHHMs), NaBICHHE, HMIYJbC TeJa, KUHETHUYECKas DSHEPIus, NOTCHIHAIbHAS
SHEPrus, MeXaHuyeckas pabora, MexaHumdeckas MmomHocTb, KIIJ| mpu coBepmieHuun
paboThI C KUCIOJIB30BAHUEM MTPOCTOr0 MEXaHU3Ma, CUJIa TPEHHUS, aMIUIUTY/a, epUo u
yacToTa KoJieOaHWH, NJIMHA BOJHBI U CKOPOCTh €€ pPaclpOCTPAHEHHUS; MPU OMUCAHUU
NPaBUJIBHO TPAKTOBATh (M3UUECKUN CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHHUS
U €IUHUIBI U3MEPEHHUs, HaXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO
BEIIMYUHY C IPYTUMHU BETUIHMHAME, BRIYUCIIATH 3HaUEeHNE (DU3UIECKON BETMUNHEI;

® AHAIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKUE SBJICHUS U IIPOLIECCHI, HCTIOJIB3YSI
(du3MYeCcKUe 3aKOHBI: 3aKOH COXPAHEHMsI IHEPTUHU, 3aKOH BCEMHUPHOTO TATOTECHHS,
MPUHIUIT CYNEPHO3UIMN CUJ (HaxoxaeHue paBHoxaeucTByromiedt cuibl), [, 1T u III
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHUs] UMITyJibca, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena; TpU H3TOM pa3inyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa U  €ro
MAaTEMaTUYECKOE BBIPAKEHHE;

® pa3nuyaTb OCHOBHBIE TNPU3HAKH HW3YUYEHHBIX (PU3MYECKUX  MOJENE:
MarepualibHasi TOUYKa, MHEPLUAIIbHAS] CUCTEMA OTCUYETA;

® peliath 3a/1a4u, UCTOIb3Ysl (PU3HUECKUE 3aKOHBI (3aKOH COXpPaHEHUs YHEPTHUH,
3aKOH BCEMHPHOIO TATOTeHUs, NpuHuun cynepnosunuu cwi, [, II m I 3akonsl
Hprotona, 3akoH coxpaHeHHsi uMITyJbca, 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena) u GopMmyJbl, CBSI3bIBAIOIIME (DU3UUYECKUE BEJIUYMHBI (IIyTh, CKOPOCTD,
YCKOpPEHHE, Macca Tena, IUIOTHOCTh BEIIECTBA, CHJIA, JABJICHUE, HMIIYJbC TeEa,
KHHETHYeCKass  dJHEpPrus, TOTCHIMAJbHAs  DJHEPrus, MeXaHuueckas  paborta,
MexaHudeckass MOIHOCTh, KIIJ[ mpocTtoro mMexanusma, cwia TPEHUS CKOJIbXKCHUS,
KO3(pGULIMEHT TPEeHHS, aMIUIMTya, TEepUOoJ] M 4YacToTa KojeOaHWM, JIMHA BOJHBI U
CKOPOCTb €€ paclpOCTPAaHEHHs): Ha OCHOBE aHalM3a YCJIOBHUS 3aJauyd 3aluChIBaTh
KpaTKO€ yCJIOBHE, BBIJACHATh (PU3MUECKHWE BEIWYMHBI, 3aKOHBI U  (POPMYJIBI,
HEOOXOAMMBIE [JIsi €€ pEIICHUs, MNPOBOAUTH pPACUETbl W OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKON BEIIMYUHBI.

BoInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® UCNONBL306AMb 3HAHUA O MEXAHUYECKUX ABNEHUAX 8 NOBCEOHEBHOU HCUSHU OJls
obecneuenuss bezonacHocmu npu obpawjeHuu ¢ npubopamu U  MEexXHUYeCKUMU
YCMpoucmeamu, 01 COXPAHEHUs: 300p08bsi U COONIOOEHUs. HOPM OIKON02UYECKO20
nogedenus 8 OKpyxcaloweu cpede;, HpUBOOUMb  NpUMepbl  NPAKMUYECKO20
UCNONIL308AHUS PUUYECKUX ZHAHUL O MEXAHUYECKUX ABIEHUAX U U3UYECKUX 3aKOHAX,
npumMepvl  UCNOIb306AHUSL  B0300HOGNAEMBIX UCMOYHUKOS IHEP2UU; IKOJIO2UHECKUX
nOCAe0CmEUll UCCIe008AHUS KOCMUYECK020 NPOCMPAHCME,

® paziuuamv 2paHuybl NPUMEHUMOCMU QU3UYEeCKUX 3aKOHO8, NOHUMAMb



gceobwul xapakmep QyHOAMEHMANbHbIX 3AKOHO8 (3aKOH COXPAHEHUs MeXaHU4ecKou
9HepeUuu, 3aKOH COXPAHEHUs UMNYIbCd, 3AKOH B8CEMUPHO20 MA2OMEHUs) U
02PAaHUYEHHOCTb UCNOIb308AHUS YACMHbBIX 3aKOHO8 (3akoH I yka, Apxumeda u op.);

® HAXOOUMb AO0EK8AMHYIO NPEOJIONCEHHOU 3a0aye QU3UUecKylo  MOoOeib,
paspewiams npobreMy KAk HA OCHO8E UMEIOWUXCA 3HAHUU NO MexXamuxke ¢
UCNONIL308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooo8 OYeHKU.

TemyioBbie ABJIEHUSA

BbInyCKHUK HAYYHUTCSH:

® pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSICHATH HAa 0a3e MMEIOLIUXCS 3HAHUMN
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHSI MIPOTCKAHUS 3TUX SBICHHUNA: MU y3usi, "3SMECHCHHE
oObemMa Tel MpU HarpeBaHuM (OXJIaXKJACHUH), OOJIbIlIas COKUMAEMOCTh ra30B, Malas
CXKUMAEMOCTh JKMJIKOCTEH M TBEpPABIX TeEJd; TEIUJIOBOE pAaBHOBECUE, HCIApPEHUE,
KOHJICHCAIus, TUIABJICHUE, KPUCTAIN3allUsI, KUTICHUE, BIAXKHOCTh BO3AYyXa, Pa3IMYHbIC
CrocoObl Terionepenadn (TEIIoNPOBOIHOCTh, KOHBEKIIUS, U3IIyUYCHHE), arperaTHble
COCTOSIHUSI BEILIECTBA, MOIJIOLIEHUE YHEPTUH MPU UCHAPEHUU KUIAKOCTU U BBIJEICHUE
€€ IpU KOHJICHCAIINY apa, 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT JIaBJICHUS;

® OIKCHIBATh H3YUYCHHBIE CBOWCTBA TE€JN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
(bu3nyeckre BEIMYMHBI: KOJUYECTBO TEILJIOThI, BHYTPEHHSSI SHEprus, TeMmIieparypa,
yJeJIbHAasl TEIUIOEMKOCTh BEUIECTBA, y/AEJbHAs TEIUIOTa IJIABJIEHUS, yAeNbHAs TEIUioTa
napooOpa3oBaHusi, yjAelibHasg TEIUIOTa CroOpaHUsl TOIUIMBA, KOA(P(GUIUEHT IMOJIE3HOTO
JICUCTBUS TEILJIOBOTO JIBUTATENsS; MPU OMHMCAHUM MPABWIBHO TPAKTOBATh (PU3MUECKUN
CMBICJI HCIIOJIB3YEMBIX BEIWYUH, UX OOO3HAYECHHS] M CIUHMIIBI M3MEPEHUSI, HAXOJUTh
(dhopMyJibl, CBSA3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEJIUYMHY C JIPYTUMHU BEIUYMHAMU,
BBIYUCIISATH 3HAUEHUE (PU3NUECKON BETUYUHBI;

® AHAJIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIC SIBJICHUS M MPOILIECCHI, MCIOJb3YS
OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI O CTPOEHUU BEILECTBA U 3aKOH
COXpPaHEHUS SHEPIUH;

® pa3nuYaTh OCHOBHBIC MPU3HAKK U3YYCHHBIX (DU3HUUECKUX MOJECIECH CTPOCHHUS
ra3oB, JKUJIKOCTEH U TBEPbIX TEI;

® MPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCMOJb30BaHUS (PU3UYECKUX 3HAHUM O
TETUIOBBIX SIBJICHUSIX;

e pemaTh 3aJayd, WCIOJb3ys 3aKOH COXPAHEHUs DSHEPrud B TEIUIOBBIX
nporieccax u (HopMyJibl, CBSI3bIBalOIIE (PU3NUECKHE BEIMUUHBI (KOJUUYECTBO TEIUIOTHI,
TeMIlepaTypa, yHAelbHas TEIJIOEMKOCTh BELIECTBA, ylelbHAas TEIJIOoTa IJIABJICHUS,
yAelbHAsl TeIJIoTa NapooOpa3oBaHuUsi, YyAelbHAs TEIJIOTa CrOpaHUs TOILUIMBA,
KOO (PUITMEHT TMONE3HOTO MEWCTBHS TEIJIOBOTO JBUTATENsS): HAa OCHOBE aHaIM3a
YCJIOBHSI 3a/1aud 3allUChIBaTh KPATKOE YCJIOBHUE, BBIACIATh (PU3NUECKHE BEIUYUHBI,
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIE JIJISI €€ PeIIeHUs, POBOIUTh PACUETHI U OIICHUBATH
PEaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (DU3NIECKOIN BEITMUUHBI.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

® UCNONIL3068aMb 3HAHUS O MENJ06bIX SGNCHUAX 6 NOBCEOHESHOU HCU3HU OJIs



obecneuenusi bOeszonacHocmu npu obpawjeHuu ¢ npubopamu U - MexXHU4ecKUMU
yempoticmeamu, OJisl COXPAHEeHUsi 300p08bsi U COONOOEHUsT HOPM  IKOJLOSUHLECKO20
noBedeHUst 8 OKpYJicalouell cpede; NPUBOOUMb NPUMEPDL IKOIOSUYECKUX NOCIe0CEULL
pabomwl 0gueameneli BHYMpeHHe20 C2OPAaHUsl, MENI08bIX U 2UOPOIIEKMPOCMAHYULL

® paziuuamv CpaHuybl NPUMEHUMOCMU  QU3UYECKUX 3AKOHO8, HNOHUMAMb
gceobwuil xapakmep @QYHOAMEHMANLHLIX QU3UYECKUX 3AKOHO8 (3aKOH COXpaHeHus
IHep2UU 8 MENI0BbIX NPOYECCAax) U 02PAHULEHHOCTb UCHONIb308AHUSL YACTHBIX 3AKOHO8,

® HAXOOUMb AO0EK8AMHYI0 NPEOJIONCEHHOU 3a0aye QU3UUecKylo  MOoOoeib,
paspewiams npooaeMy KaK HA OCHOBE UMEIOWUXCS 3HAHUL O MEeNlo8blX SA6HeHUAX C
UCNONIL308AHUEM MAMEMAMUYLECKO20 annapama, max u npu NOMowu Memooos OYeHKHU.

DJIeKTpUYecKre 1 MATHUTHbBIE SIBJICHUS

BbInyCKHMK HAYYHTCS:

® pacro3HaBaTh DJJEKTPOMArHUTHBIC SIBICHUS M OOBSACHATH HAa OCHOBE
UMEIOLIUXCA 3HAaHUN OCHOBHBIE CBOMCTBAa WJIM YCJIOBHUSI NMPOTEKAHUS STUX SIBICHUI:
AJIEKTpU3aLUs TEJ, B3aUMOJICHCTBUE 3apsiOB, AJNEKTPUUYECKUH TOK M €ro JAeWCTBUSA
(TemoBoe, XMMHYECKOE, MAarHUTHOE), B3aUMOJICHCTBUE MarHUTOB, dJICKTPOMArHUTHAs
WHAYKINS, JEACTBUE MArHUTHOTO TOJISi HA MPOBOJHUK C TOKOM M Ha JABIXKYIIYIOCS
3apSHKCHHYIO YacTHIly, JCHCTBUE DSJCKTPUUECKOTO TOJS Ha 3apsSHKEHHYI0 YacTHUILY,
AJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIUHEHHOE pPacIpOCTpaHEHHWE CBETa, OTPaXKEHUE U
IPEIOMIIEHUE CBETA, JUCIEPCUS CBETA.

® COCTaBISITb CXEMbl JJEKTPUYECKUX LENed C MOCIENOBATEIbHBIM U
napajulebHBIM ~ COSAMHEHMEM OJJIEMEHTOB, pa3iuyasi yCIOBHBbIE 00O3HAYCHHUS
DIIEMEHTOB JJEKTPUYECKUX Ieneil (MCTOYHWK TOKa, KIIO4Y, PE3UCTOp, peocTar,
JaMIo4Ka, aMrnepMeTp, BOJIBTMETD).

® WCIOJb30BaTh OMTHYECKUE CXEMBI ISl TIOCTPOSHUSI M300paKeHHU B TUIOCKOM
3epKajie U coduparouiei JuH3e.

® ONUCHIBATh HW3YYCHHbIE CBOMCTBA TE€l1 M AJIEKTPOMArHUTHBIE SIBJICHMUA,
UCTIONB3YS (DU3MUECKHE BEIUYMHBI: SJICKTPUUECKUN 3apsl, CHIIa TOKa, JIEKTPUIECKOE
HANpPsDKEHUE, AJIEKTPUYECKOE COMPOTUBIICHHUE, YACIBbHOE COMPOTHUBIICHUE BEIECTBA,
paboTa 3IEKTPUYECKOro MOJis, MOLUIHOCTh TOKa, (JOKYCHOE PACCTOSIHUE U ONTHUYECKas
CHJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA; IpHU
ONHCAaHWU BEPHO TPAKTOBATh (DU3MUECKUM CMBICI HCHOJIB3YEMBIX BEJIMYUH, HX
0003HAUYECHUA U EIUHUIIBI M3MEPEHUs; HaXOAUThb (POPMYJbI, CBA3BIBAIOIIME IaHHYIO
bu3MYECKYIO BETMUNHY C APYTUMHU BEJIMUYNHAMHU.

® aHAIM3WPOBATH CBOWCTBA TEJ, DSJCKTPOMArHUTHBIC SIBICHUS W MPOLECCHI,
UCIIONB3YSl (PU3UYECKUE 3aKOHBL: 3aKOH COXPAHEHHUS AIIEKTPUUECKOro 3apsja, 3aKOH
Oma s yvactka wnend, 3akoH Jxoynsa-JIeHma, 3akoH HOpPSAMOJUHEHHOTO
pacrnpoCTpaHEHHs CBETAa, 3aKOH OTPAXEHHsI CBETa, 3aKOH MPEJIOMJICHUS CBETA; MPU 3TOM
pa3ianyaTh CIOBECHYIO OPMYITUPOBKY 3aKOHA U €T0 MATEMAaTUUYECKOE BBIPAKEHHE.

® TIPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIB30BaHUS (DU3MUECKUX 3HAHUU O
AJIEKTPOMATHUTHBIX SIBJICHHSIX



® pemath 3a7a4d, WCIONB3ys (Gu3ndeckue 3akoHbl (3akoH Oma misg ydacTka
nenu, 3akoH Jlxoyng-JIeHua, 3aKkoH MPSMOJIMHEMHOrO paclpOCTPAHEHUs CBETa, 3aKOH
OTpaXE€HUs CBETA, 3aKOH MPEJIOMJICHHS CBEeTa) U (OPMYJIbl, CBSA3bIBAIONINE (DHU3UUECKUE
BEJIMYMHBI (CHJIA TOKA, AJIEKTPUUECKOE HAIPSKEHUE, DJIEKTPUUYECKOE COMPOTUBIICHUE,
VACIbHOE COMPOTUBJICHUE BEIIECTBA, padOTa AIEKTPUUECKOTO IO, MOITHOCTh TOKA,
(hOKyCHOE PacCTOSIHHE W ONTUYECKAsl CUJIa JTUH3BI, CKOPOCTh JICKTPOMArHUTHBIX BOJIH,
JUTMHA BOJTHBI M YACTOTA CBETa, (POPMYJIIBI pacueTa JIEKTPUIECKOTO COTPOTHUBIICHUS TTPU
MOCJIEIOBATEILHOM U IMapajlieIbHOM COEAMHEHUU MPOBOJHUKOB): HA OCHOBE aHAIIM3a
yCIIOBUS 3aJlayd 3alUChIBaTh KPATKOE YCJIOBHE, BBIACHATH (DU3NYECKHUE BEIMUMHBI,
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE /JISl €€ PeIlCHUs, IPOBOIUTh PACUEThI U OLICHUBATh
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCNONB306aMb 3HAHUSL 00 INEKMPOMASHUMHBIX AGNeHUSX 6 NOBCEOHEeBHOl
JCUsHU 0N obecneueHuss 0Oe30nAcCHOCMU  npu  oOpaweHuu ¢ npubopamu U
MeXHUYeCKUMU YCMpoucmeamu, OJisi COXPAHEHUs. 300p08bsi U COONIOOeHUs. HOPM
IKOJOSUYECKO20 NOBEOCHUS 8 OKpyxcaiuwjeu cpeoe;, HPpusoOUmsb NpuUMepvl GIUAHUS
INEKMPOMACHUMHBIX UZTYUEHULL HA HCUBLIE OP2AHUIMBL,

® paziuuamv  2paHuybl NPUMEHUMOCMU  (DUUYECKUX 3AKOHO8, NOHUMAMb
eceobwuti xapakmep (yHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUs JIeKMPUUECKO20
3apaoa) u 02pAHU4eHHOCHb UCNOJIL308AHUS YACMHBIX 3aKOHO8 (3akoH Owma 014
yuacmka yenu, 3akoH Jxcoyna-Jlenya u op.),

® UCNnoIbL306aMb NpUeMbl NOCMPOeHUs @QU3UYecKux Mooenel, Noucka u
GDOpMYTUPOBKU OOKA3AMENbCIME BbIOGUHYMBIX SUNOMeE3 U MeoPemuidecKux 6ble0008 Ha
OCHOBE IMNUPUYECKU YCNAHOBNIEHHbIX (DAKMO8,;

® HAXOO0UMb AO0EK8AMHYI0 NPEOJIONCEHHOU 3a0aye QU3UUecKyro  MOoOeib,
paspewiams npobiemy Kak Ha OCHO8E UMEIOWUXCSA 3HAHUN 00 31eKmpOMACHUMHbBIX
ABNEHUSAX C UCNONL30BAHUEM MAMEeMAMUYecKoeo annapama, max u npu nomMowju
Memoo0o8 OYeHKU.

KBanToBbI€E siBJICHUS

BbInyCKHMK HAYYHUTCH:

® pacrio3HaBaTh KBAHTOBBIC SBJICHUS M OOBSCHATHP HAa OCHOBE HMEIOIINXCS
3HAHWI OCHOBHBIC CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS dTUX SIBJICHHUI: €CTECTBEHHAS U
MCKYCCTBEHHAs PAAHMOAKTUBHOCTb, O-, - U Y-U3Iy4eHUs], BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa U3ITyUYCHHSI aTOMa;

® ONHUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHHS, HCIOJB3YS (HU3UUICCKUE
BEIIMYMHBI: MAacCOBOE YHCJIO, 3apsjoBO€ YHCIO, TEPUOJ] TMOJypacrana, JHEpPrus
(OTOHOB; MPHU OMHCAHUM MPABHIBHO TPAKTOBATh (PM3MUECKUI CMBICT HCIOJIb3yEeMbIX
BEIIMYNH, UX 0003HAYCHUS U €IMHUIIBI U3MEPEHHUS; HAXOIUTh (DOPMYIIbI, CBSI3bIBAOIINE
JaHHYI0 (HU3WYECKYI0 BEIMYMHY C JAPYTMMH BEIUYMHAMH, BBIYHCIATH 3HAYCHUE
(hU3nYeCKON BETMUYUHBI,

® AHAJIM3HUPOBATH KBAHTOBLIC ABJICHHA, HWCIIOJIbL3Ys (1)I/IBI/IIICCKI/IC 3aKOHBI H



MOCTYJAThl: 3aKOH COXPAHEHMsI SHEPTUU, 3aKOH COXPAHEHUS AJIEKTPUYECKOro 3apsja,
3aKOH COXPAaHEHHsS MacCOBOTO YHCJA, 3aKOHOMEPHOCTH HW3IYyYEHHUS W TOTJIONICHHS
CBETAa aTOMOM, MPHU ITOM pa3IHyaTh CIOBECHYI (OPMYIHUPOBKY 3aKOHA H €ro
MaTeMaTHYECKOE BBIPAKCHUE;

® pa3nuyaTh OCHOBHBIC MpPHU3HAKW IUIAHETAPHOW MOJETH aToMa, HYKIOHHON
MOJIETI AaTOMHOTO Spa;

® MPUBOAWTH TMPUMEPHI MPOSBICHUS B TPUPOJAEC U  IPAKTHIECKOTO
UCTIONb30BAaHUSl  PAJUOAKTHBHOCTH,  SIEPHBIX W TEPMOSACPHBIX  PEAKIIHH,
CTHIEKTPAILHOTO aHAJIH3a.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCNONBL306aMb NOJYUEHHbIE 3HAHUS 8 NOBCEOHEBHOU JHCUIHU NPU 00paujeHUU C
npubopamu U MeXHUYeCKUMU YCMPOUCMEamMu (CUemyux UOHUSUPYIOWUX Yacmuy,
003UMemp), Ol COXPAHEHUSL 300P0BbSL U COONIOOEHUSL HOPM IKOLO2UHECKO20 NOBEOEeHUs
8 OKpyJicarowell cpeoe;

® COOMHOCUMb IHEPSUIO CBSA3U AMOMHBIX s0ep C 0eDeKmom MAccyl;

® NpUBOOUMb NpUMEPbL  GIUAHUA PAOUOAKMUBHLIX UBIVUEHUL HA  JHCUBbIE
OpeaHU3Mbl, NOHUMAMb NPUHYUR OelicmBUs. 003UMempd U pPasiudams YCI08Usl €20
UCNONIL30BAHUA,

® NOHUMAamMb IKOJO2UYeCKUe npoodiemMvl, B03HUKAIOWUEe NPU UCNOTb308AHUU
AMOMHBIX  INEKMPOCMAHYUL, U NYMU peueHuss IMmux npoodrem, nepcneKmussl
UCNONIL308AHUS YNPABIAEMO20 MEPMOLOEPHO20 CUHMESA.

JIeMEHTbI ACTPOHOMMH

BbInyCKHMK HAYYMTCH:

e yKa3bplBaTh Ha3BaHUs IuIaHeT CONHEYHON CHUCTEMbI; pPa3inyaTh OCHOBHBIE
MIPU3HAKU CYTOYHOTO BpAIICHHs 3Be3AHOTO Heba, nBrkeHus Jlyael, CoiHIlAa U TIJIaHET
OTHOCHUTEIEHO 3BE3]I;

® [OHUMAaTh pAIMYUS MEXAY TCIUOICHTPUUECKOH |  TeOICHTPHISCKOU
CUCTEMaMU MHUPA;

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

® YKasvleamb 0OWUe CEOUCMEA U OMIUYUS NIAHEm 3eMHOU 2pYNNbl U NIaHem-
eueanmos, manvix men Conneunou cucmemvl U OOIbWUX NIAHEM, NOIb308AMbCS
Kapmoti 36e30H020 Heba npu HAOII00eHUsAX 36e30H020 Heba,

® paznuuams OCHOBHblE XAPAKMEPUCMUKU 3630 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 38300l C ee meMnepamypou;

® paznuyams eunomeswvl 0 npoucxoxcoeHuu CoaHeyHoU CUCMeEMbl.



COJIEPKAHHUE
YueOnas nporpamma 10 kiacca paccuntana Ha 70 yacoB (2 vaca B HEICIIO).
JlabopaTopHbIX paboT — 4 yaca, KOHTPOJIbHBIX paboT —5 yacoB. CojepkaHue Kypca
COOTHOCHUTCSI C paboueil mporpaMMoii MpeIMeTHOW TUHUHN YaeOHUKOB «Kmaccumueckuii
kypc» 10-11 knacest (Iatanuna A.B., M.: IIpocsemenue 2017 r.)

No Paznen KonunuectBo | KonTposbhas | JlabopatopHbie
) 4acoB pabota paboThI

Bsenenue. duzuka u

1. | pusnueckue METO/IbI 1
U3YYEHUS TPUPOIbI

2. | Mexanuka 25 2 2

3 OcHOBBI ) MOJIEKYJISIPHO- 10 1 1
KUHETHYECKOU TeOpHUH

4. | OCHOBBI TEPMOJIMHAMUKHU 8 1

5. | OCHOBBI NEKTPOJUHAMUKH 24 1 1

Peseps 2 gaca
Hroro 70 yacos

BBenenue. @usuka u pusnyecKue MeTOAbl H3yYeHHUS NPUPOAbI

®dusuka — Hayka o npupozae. dusuueckue Tena u sBiaeHus. HaOmopenue u
onvcaHue PU3NUECKUX ABJICHUN. PU3NUECKUI IKCIIEpUMEHT. MOIeMpOBaHNE SIBICHHUM
U OOBEKTOB NpHUpoAbl. DuU3HUECKHE BEIMYMHBI M HUX H3MepeHue. TOYHOCTh U
MOrPEUIHOCTh M3MEpeHUN. MexayHapoaHas cuctema enuHull. PU3ndecKue 3aKOHbI U
3akoHOMepHOCTH. Du3uka u TexHuka. Hayunslii meron mno3Hanus. Ponb Qusuku B
(GbOopMHPOBAHUN €CTECTBEHHOHAYYHOU IPaMOTHOCTH.

Mexanuyeckue siBJICHUA

Mexannyeckoe BHKeHUE. MatepualibHas TOUKa Kak MOJENb (PU3UUYECKOro Teja.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWKEeHMs. Cucrema orcuera. Pusndeckue
BEJIMYMHBI, HEOOXOAUMBIE ISl OTUCAHUSI IBHXKEHHS M B3AUMOCBSI3b MEXKIY HUMH (IIyTh,
nepeMenieHe, CKOpOCTh, YCKOpEHHEe, BpeMs [BWKeHus). PaBHomepHoe U
PAaBHOYCKOPEHHOE  NPSIMOJMHEHHOE JIBUKEHUME. PaBHOMEpHOE  JBWXKEHHE IO
okpyxHocTH. [lepBbiit 3akoH HeroToHa 1 mHepuus. Macca tena. [ITOTHOCTB BemecTsa.
Cuna. Enununel cutbl. Bropoit 3akon Hetotona. Tpertnii 3akoH Hetorona. CBoOoHOE
nagenue ten. Cuna TskecTu. 3aKOH BCEMHUPHOIO TiAroreHus. Cuia ynpyroctu. 3aKkoH
I'yka. Bec Tena. HeBecomocTh. CBS3b MEXIy CHIOHW TSKECTH M MacCod Tea.
Junamometp. PaBHOonencTByromas cuna. Cuna tpenus. Tpenue ckoibxeHus. TpeHue
MOKOA. TpeHne B IpUPOJE U TEXHUKE.

Nmnynbe. 3aKoH coxpaHeHUsl UMITyJIbca. PeakTuBHOE nBUkeHHE. MexaHuueckas
pabora. Momuocts. Oueprusa. lloTeHuumanbHas W KUHETHYECKas  SHEPTUS.



[IpeBpamieHre OJHOrO BHJIa MEXAHWYECKOM HSHEPrUM B JPYrod. 3aKOH COXPaHEHHS
IIOJTHOM MEXaHUYECKON YHEPIUU.

VYcnoBus paBHOBECHS TBEPIOTO TEJA, UMEIOLIErO 3aKPEIUICHHYIO OCh JIBHIKCHHSL.
MOMEHT CHIIBL.

OCHOBBI MOJICKYJISIPHO-KUHETHYECKOM TEOPHH

Crpoenne BemiecTBa. ATOMBI U MOJEKYJbL. TEMIOBOE JBHKEHHE AaTOMOB U
MoJIeKyJl. B3aumopeiicTBue (NpUTSKEHHE W OTTAJIKMBaHWE) MoJieKyd. TemioBoe
paBHOBecue. Temmeparypa. CBs3p TeMmmeparypbl CO CKOPOCTBIO XaOTHYECKOTO
IBW)KEHUsT dacTull. BHyTpeHHss sHeprusa. Pabora u Teruonepenaya Kak CIIOCOOBI
U3MCHEHMS BHYTPEHHEH 3Hepruu Tena. KoaumdecTBO TEIUIOThl. 3aKOH COXPAaHEHUs U
OPEBPAICHAs DHHEPrMM B TEIUIOBBIX Mponeccax. lMcmapeHue u  KOHACHCALMS.
[lornomenne >HEPTUM NIPU UCHAPEHUU JKUJIKOCTH U BBIACIECHUE €€ NPU KOHJCHCAIUU
nmapa. Kumenuwe. 3aBUCHMOCTH TeMIEpPAaTypbl KHUIEHHsS OT JaBieHHs. BiiaxxHOCTB
BO31yXa.

OCHOBBI TEPMOAUHAMUKHU

Pabora rasza npu pacmmpenuu. [Ipeo6pa3oBanus 3HEpruM B TEIIOBBIX MalIMHaX
(mapoBast TypOuHa, ABUTaTEIb BHYTPEHHETO CrOpaHusi, peakTUBHBINA ABuraresns). KI1J]
TEIUIOBOW MAIIVHBI.

OCHOBBI 2JICKTPOAUHAMUKHU
DnekTpuyeckoe nojie Kak ocooblid BUI Matepuu. HanpspkeHHOCTh
ANEKTPUYECKOTO NOJIA. [[efCTBUE IIEKTPUYECKOTO TOJISI Ha DJIEKTPUUYECKHUE 3aPSAbI.
Konnencatop. DHeprus 3JIeKTPUYECKOTO MO KOHIEHCATOPA.

OnexTpudyecknid TOK. VICTOUHHMKHM 3JIEKTPUYECKOr0 TOKA. DJIEKTpUYEcKas Lelb U
ee cocraBHble 4yacTu. HampasieHue W AEUCTBUA JJIEKTpUUecKoro Ttoka. Hocurenu
ANEKTPUYECKUX 3apsaoB B Metawiax. Cuna Toka. DIEKTPUYECKOE HAIPSIKEHUE.
DONEKTpUYECKOE  CONPOTHBJIECHUE  MPOBOJAHMKOB.  EIWHHIBI  CONPOTHBIIECHUS.
3aBUCUMOCTh CUJIBI TOKa OT HampspkeHusa. 3akoH Oma Juisl ydacTKa LENH. Y IeJIbHOE
conporuBieHue. Peocratel.  llocnemoBarenbHOE ~— COEOUHEHHE  TPOBOJHHMKOB.
[lapannensHoe coeAMHEHWE MPOBOAHMKOB. PaboTa 3NEeKTpUYECKOro TMojisl 10
IIEPEMEIICHUIO  JIEKTPUYECKUX  3apsfoB.  MOIIHOCTE  DJIEKTPUYECKOTO  TOKA.
HarpeBanne mDpOBOAHUKOB 3JEKTPUYECKUM TOKOM. 3akoH [lxoyns - JleHna.
DJeKTpUUYeCcKUe HarpeBaTeNbHbIE MU OCBETHTENbHBbIE MpuOOpbl. KopoTkoe 3amMbikaHue.
Tok B pa3yIMUHBIX Cpelax.

Pe3eps (2 yaca)



KonTpoJas ypoBHs 00yuenusi. @Pusuka 10 kiacc.

HaumenoBanue Komudukarop Komudukarop
Ne n
pa3aenoB U TEM CTOTHHE EI'D BIIP
KonTtpomnbHas pabora
1. Nel «Ocnoswi 1.1.1-1.1.9
KUHEeMAMUKU»
KontponbHas padota Jlunaxruieckue MATCpHaibl 2.1-2.6
N2 «OcHosb! ®duszuka 10 xracc / A.E.MapoH,
2. } E.A .Mapos. — M.: 1.2.1-155
OUHAMUKU U 3AKOHbL
WznarensctBo «podar, 2014 .
COXpaHeHUus»
Temaruueckue KOHTPOJIBbHBIC W
KonrpomnbHas pabora
CaMOCTOSITeNIbHBIE  PabOTHI 11O
Ne 3 «Ochosol
3 ¢busuke 10 KJ1acc / 9112117
' MOTCTYIAPHO™ O.U.I'pomuieBa. - M.: e
ruremuriecion W3narenbctBo «Jk3ameny», 2012 3.1-3.7
meopuuy -
KonTponbHas padoTa |
4. Ne 4 «Ocnogwl 2.2.1-2.2.11
MePMOOUHAMUKUY
KonrtponbHas padora | JIuIakTHIECKHUE MaTEPUAITBI
Neo 5 «3axonwt ®wusuka 11 knacc / A.E.Mapos,
NOCMOSHHO20 E.A.Mapon. — M.:
MoKay. WznarensctBo «podar, 2014.
5. Temarnueckue KOHTPOJILHBIC U 311-32.10 41-4.7
CaMOCTOSITENIbHBIE PabOTHI IO
¢uzuke 10 xmace /
O.U.I'pomuesa. — M.:
HznmarenscTBO «OK3aMmen», 2012
T.
Tembl 1a0opaTOpHBIX U NpaKkTHYeckux pador B 10 kiacce
JlaGoparopnas pabora Nel «M3mepenme kodddummeHTa  TpEHUS
CKOJIbXXCHUS
JlaGoparopHas padota Ne2. «M3ydyeHue 3aKkoHa COXpaHEHUS MEXAHUYECKOU
9HCPIrun».

JlaGoparopuas pabota Ne3 «DkcrnepuMeHTaldbHas MpoOBepKa 3akoHa [ eii-
JIroccaxa»
Ne4.
COMPOTUBJICHUSI UICTOYHUKA TOKA.

JlabopaTtopnass paborta «3mepenne DOJIC ©  BHYTPEHHErO




Y4eOHO-MeTOAMYECKOE U MATEPHAJIbHO-TeXHHUYECKOE o0ecreueHne
00pa3oBaTeJbHOIO MpoLecca.
Y4eOHO-MeTOAMYECKHE TOCOOUS ISl YUUTE s

— yueOnuk ['.5I. Msakumen, b.b. byxosueB, H.H. Corckuit «Duszuka»
Kiaccuyeckuit kypce. 10 kmace» — Mocksa, [Ipocsemenne, 2017 r.

—  Junaxtuueckue matepuansl Gusuka 11 kmace / A.E. Mapown, E.A. Mapos. —
M.: M3patenscTBO «/Ipodar, 2014.

— Temaruueckre KOHTPOJIbHBIE U CaMOCTOSITEIbHBIE paboThl To ¢usuke 10
kiacce / O.W. I'pomresa. — M.: U3parenscTBO «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. ®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
VYuebHas mporpamma 11 kmacca paccumrana Ha 70 wacoB (2 yaca B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPadOT —5 Yacos.
CopepxkaHue Kypca COOTHOCUTCS ¢ paboued mporpammoil MpeaMeTHON JIMHHUU
yueOHukoB «Kmaccuueckuid kype» 10-11 kmacest (Ilatanmmaa A.B., M.:
[Ipocsemenne 2017 r.)

No Paznen Komuuectro | KonTtponpHas | JlabopaTopHbie
) 4acoB paboTta paboTHI

1. | MarautHoe noJie )

5 DneKkTpoMarHuTHas 7 1 1
WHITYKITAS

3 DJIEKTPOMAarHUTHBIE 10 0 0
KOJICOAHMS ¥ BOJIHBI

4. | Onruka 15 1 2

5. | KBanToBas ¢usuka 17 2 1
Crpoenue Beenennoit 7
[loBTOpEHNE 7 1

Pezepn 2 vaca

Hroro 70 yacos

OCHOBBI YJIEKTPOAUHAMUKH (IPOJOJIKEHHUE).
MarauTtHoe noJie

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

JJIeKTPOMATHUTHASI MHAYKIMS

SBneHHe HIIEKTPOMArHUTHOM WHAYKUMH. MAarHuTHbII TOTOK. 3aKOH
AJIEKTPOMAarHUTHOM VHIYKIHH. [IpaBuno Jlenma. CaMOUHIYKIIHS.
NHaykTUBHOCTE. B3aMMOCBS3b  BJIEKTPUYECKOTO W MAarHUTHOIO  MOJIEH.
DNEeKTPOMAarHUTHOE TOJIE.

DJIEKTPOMATHUTHBIE KOJIeOAHNS U BOJHBI

CBoOomnble KoJicOaHUs B KojebarenbHOM KoHType. llepron cBOOOMHBIX
aneKTpuueckux Kojebanuil. IlepeMeHHbIN 35eKTpUueckuii TOk. ['eHepupoBaHue
aneKkTpuuecko 3Heprun. Tpancdhopmartop. Ilepemaua syekTpuUdecKOd SHEPTUU.
DJIEKTPOMAarHuTHbIC BOJIHBI. (CBOMCTBA SJIEKTPOMArHUTHBIX BOJH. [IpuHUMMBI
panuocsssu. TeneBuacHueE.

Onruka
CgeToBbBIE BOJIHBI.

CkopocTh CBETa M METOAbl €€ HU3MEPEHUsA. 3aKOHbl OTPAaKECHUS U
mpeJIoMJICHUs] CBeTa. BOJIHOBBIE CBOWMCTBA CBeTa: AMCHEpcUs, WHTEpPhEpPEHITUSI
cBera, audpakmus cBera. KorepeHTHOCTh. [lomepedyHOCTh CBETOBBIX BOJIH.
[Tonsapu3zanus ceera.




JJIeMeHThI TEOPUN OTHOCUTEJIBLHOCTH

[Toctynatel TEOpUM OTHOCUTENBHOCTU. [IpHHIMI ~ OTHOCUTEIBLHOCTH
OiinmreitHa. [loctosHCTBO ckopoctn cBeta. IIpocTpaHCTBO M Bpemsi B
CIIEHUAIBHOW TEOpPUHM OTHOCHUTENBHOCTH. PenstuBucTcKas nuHamuka. CBs3b
MaccChl C SHEPTUEN.

N3iayyeHus U CIEKTPbI

PaznuuHbpie BHUIBI BJIEKTPOMArHUTHBIX H3JIYYEHHH M HUX MPAKTHYECKOE
MPUMEHEHUE: CBOWCTBA W TMPUMEHEHHWE HWH(QPaAKPACHBIX, YIbTPA(PHOICTOBBIX H
PEHTIE€HOBCKUX U3iTydeHUH. [1Ikana 3JIeKTpOMarauTHEIX U31y4YEHHM.

KBanToBasi pusuka

I['mmotesa [lnanka o kBaHTax. @oToddext. YpaBHeHHEe DUHINTEHHA IS
dotorpdexra. Doronwl. ['nmoreza ae bpoinas O BOIHOBBIX CBOWCTBAX YACTHII.
KopnyckynspHo-BonHoBoM  ayanmn3M.  COOTHOHIEHHWE  HEOINPEIEIEHHOCTH
['eitzenOepra. Ctpoenue aroma. OmbiTel Pesepdopna. KsanToBbsie mnocTymarbl
bopa. Mcnyckanue u moriomneHue ceera aromom. Jlaszepsl.

Mopgenn CTpO€HUsST AaTOMHOIO sipa: MPOTOHHO-HEUTPOHHAs MOJIEIb
CTpOEHHUs aTOMHOro sjpa. Snepubie cuibl. JlepexkT macchl W 3HEprusi CBA3U
HYKJIOHOB B szpe. SlnepHas sHepreTvka. BiausiHre MOHU3UPYIONIEH paaualni Ha
JKUBBbIE OpraHu3Mbl. Jl03a M3Iy4eHUs, 3aKOH PaJMOAKTUBHOIO pacmaja U €ro
CTATUCTUYECKUN XapakTep. DJIEMEHTApHbIC YACTHUI[bl: YACTUIBI U aHTUYACTHULIBI.
OyHIaMEHTAIBHBIE B3aUMOICUCTBUS

Crpoenue Beesiennou

Crpoenune conHeuHoi cucteMbl. Cuctema «3emius — Jlyna». OOmme
ceeneHusi o ConHile (BUI B TEJIECKOI, BpalllEHUE, pa3Mepbl, Macca, CBETUMOCTD,
TEeMIlepaTypa COJIHIIAa W COCTOSIHME BEIlecTBA B HEM, XHMHYECKH COCTaB).
Hcrounuku sHeprun M BHYTpeHHee crpoeHne CoisHma. Pusmyeckas npupoaa
3Be31. Hama I'ajmaktuka (cocTaB, CTpO€HHUE, IBUKEHHUE 3Be3] B [ alakThKe U €€
BpaieHue). [IpoucxoxaeHune u 3BONIOLNS TaJaKTUK U 3BE3].

IMoBTOpEHMeE.



KounTtpoas ypoBHsi 00yuenusi pusuku B 11 kiaacce

HaumenoBanue T CEO— Komudukarop Komudukarop
pa3aenoB U TEM EI'D BIIP
Kontponbnas padorta Nel | JlumakTudeckrue MaTepraibl
«Onekmpomacnumuas | dusuka 11 xmacc / 3.3.1-3.4.7 4.4-4.5
UHOYKYUSLY» A.E.Mapon, E.A.MapoH. —
KonTposbnas padora Ne2 | M.: M3naTenscTBo 3.5.1-3.6.12 4.6-4.7
«Onmuxay «JIpodar, 2014. 4.1-4.3 T
KonutponbsHas padbora Ne | Temarnueckue
3 u Ned«Keanmosas KOHTPOJILHEIE u 5.1.1-5.3.6 5.1-54
Pusuxar CaMOCTOSITENIbHbIE  PabOThI
no ¢usuke 11 xmacc /
Konrponsnas pabora Ne | O.M.I'pomueBa. -  M.:
2.2.1-2.211
S«llosmopenuey W3natenbetBo  «OK3aMEH»,
2012 r..

JlabopaTtopnasi pa6ora Nel: M3yueHue 31eKTPOMAarHUTHON UHIYKIIUH.
JlaGopaTopHasi padora Ne2: I3mepenne nokaszaTessi IpeJIOMIICHUS CTEKJIA.
JlabopaTopHuasi padora Ne3: I3mepeHne NJIMHBI CBETOBOU BOJIHBI.
JlabopaTopHnasi padora Ne4: «3ydeHne TPEKOB 3aPSIKEHHBIX YaCTHUID).




Y4eOHO-MeTOAMYECKOE U MATEPHAJIbHO-TeXHHUYECKOE o0ecreueHne
00pa30BaTeJbHOIO MpoLecca.
Y4eOHO-MeTOoAMYeCKUE MOCOOUS /ISl yUUTEJIs

— yueOnuk ['.5I. Msakumen, b.b. byxoBueB, H.H. Corckuit «Duszuka»
kiaccudeckuit kype. 11 knmace» — Mocksa, [IpocBemienue, 2014 r.

—  Junaxtuueckue matepuansl Gusuka 11 kmace / A.E. Mapown, E.A. Mapos. —
M.: M3patenscTBO «/Ipodar, 2014.

— Temaruueckre KOHTPOJIBHBIE U CaMOCTOSATENbHbIE paboThl 1o ¢uszuke 11
kiacce / O.W. I'pomresa. — M.: U3parenscTBO «OK3aMen», 2012 1.

HNHuTepHeT-pecypcesl

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-teMaTuuyeckoe mjiaHMpoOBaHHe
10 knacc (70 yacoB —2 4yaca B He/1eJII0)

Jlomamnee Hara
Ne Tema ypoka IIpeaMeTHBIE pe3ybTaThl
3ajlaHue Inan ®akr
3HaTh CMBICT NMOHATHH: (pU3HYEcKOe SBIICHHE, TUTIOTE3a, 3aKOH,
TEOpus, B3aUMOJICHCTBUE; BKJIAJ POCCHICKUMX U 3apyOeKHBIX
Wuctpykrax no Tb mnpu pabore B DI, g ’ AP Py
yUYEHBIX B pa3BUTHE (PUBUKH.
kabunete Gusuku. Uto m3ydaer dusuka. .
1 YMmerp OTIMYaTh TUNOTE3bl OT HAyYHBIX TEOPHM; YMETh Koncnekr
Odusndeckue sBireHus. HaOmoneHus wu
OLLLITLL MPUBOJUTL IPUMEPHI, IOKa3bIBalOIIME, YTO HAOIIOACHUS U
) SKCIEPUMEHT SIBIISIFOTCSI OCHOBOW Uil BBIJBMIKEHUSI TUIIOTE3 U
TEOPHH.
Pazgen 1. Mexanunka (25 yaca)
Kunemamuxa (9 uacos)
§1, 3,
Mexannueckoe aBuwxeHuu. Cucrema
2 3a/laHue
oTcUera.
ctp.14, 19
PaBHOMepHoe JBUXXCHHUEC TECII. CKOpOCTB. 3HATH pa3Inu4HbIC BUIbI MCXAaHUYECKOI' O JBHKCHHU, § 4, 3anaHne
3 VYpaBHEHHE PaBHOMEPHOTO (u3nyecKuil CMbICT MOHATHS CKOPOCTH; 3aKOHBI PAaBHOMEPHOTO ’CTp 73
ABIDKEHHUS. Perenme 3amaq. NPSAMOJIMHEMHOIO IBUJKEHHUS; CKOPOCTH; CpPEOHEN CKOpPOCTH,
I'paduku IPSIMOJTMHEHHOTO | MTHOBEHHOW CKOPOCTH, YPaBHEHHSI 3aBHCHMOCTH CKOPOCTH OT
4 PaBHOMEPHOTO  JBWKEHHS. PelleHue | ppeMeHn Tpu NPSAMONMHEHHOM paBHOIEpeMeHHoM aswkenuu, | Ctp.24-26
3ajad. OCHOBHBIC XapaKTCPUCTUKH PABHOMEPHOTO JBMKCHHS Tea IO
CKOpOCTh IPH HEPABHOMEPHOM JIBUKEHUH. | OKPY)KHOCTH
5 MruoBennas  ckopoctb.  Cnoxenue | YmMers  CTpouTh ¥ 4HWTarh rpaduku  paBHOMepHoro | §6, cTp.28
CKOPOCTEM. MPSIMOJIMHENHOIO JIBUKEHMSI, MCIIOJIB30BAaTh 3aKOH CIIOKEHUS
6 [Ipsamonuneinoe PaBHOYCKOPEHHOE | CKOPOCTEM MPHU PEIICHUH 3314, PEIIaTh 3a/1a4d Ha ONPEICIICHUE §9, 10,
JBUKCHHUE. CKOpOCTH TeJla M ero KOOPAMHATHI B JIIOOOH MOMEHT BPEMEHH I10 cTp.41.
7 PaBHOMepHOE [BMXKEHHE TOYKH 10 | 3aJlaHHBIM HAa4aJIbHBIM YCJIOBHUSM, ONPEAEISITh KNHEMATUYECKHUE §15
OKPY>KHOCTH. XapakTepUCTUKA TP PaBHOMEPHOM JBMXKEHUU Tela IO ’
8 KunemaTtnka abCONIOTHO TBEPIOTO Tema | OKPYKHOCTH, TMPUMEHATH TOJYYCHHBIC 3HAHHMS TIPU pemieHuu | §16, ctp.61
3a7a4 3agauu mo
9 Pemenue 3ana4 no teme «KuHEMaTUKa». A
TeTpaau.
10 KonTponbHas pabota Nel IToBTOpeHune
«Kunemarukay. TEOpUU




Junamuxka (8 uacoe)

11 OCHOBHOE  YTBEpXKIECHHE MEXAHUKU. | 3HATH/IOHUMATh  CMBICI  IOHATUW  «MHEpLUaIbHAs U §18.19
Cuia. Macca. Enununiia maccsl. HEMHEpUMaJIbHAs  CHUCTEMAa  OTCYETa»,  «B3aUMOJCHCTBUER, ’
12 | Tlepssoiii 3aK0oH HeroTOHA. «MHEPTHOCTBY», «HMHEPLUSL», «CUIa», «yCKopeHuey», cmbica | §20, ctp.73
13 Bropoii 3akon Herotona. Tperuii 3akoH | 3aKOHOB HBIOTOHA, «TPaBUTALIMOHHBIE CHJIBI), «BCEMHPHOE §21,22.23
HeroToHa. TATOTEHUEY, «CHJIa TSHKECTU», «YIPYTOCTbY, «aeGopMarus», =
14 HpI/IHI_II/IH oTHocutrebHocTu I anues. «TPCHHUEC», CMBICII BCIMYHUH  <(GKCCTKOCTLY, <<K03(1)(bI/ILII/IeHT §26.
15 Cuna TsDKeCTM W CcHJia BCeMUpHOro | TPCHUS»; 3aKOH I'yka. §28, c1p.95
TSTOTECHUSL. YMers WUIIOCTPUPOBATH TOYKH  TPUIIOKEHUS  CHJI, HX » CTP-7D.
16 | Bec. HeBecOMOCTb. HAIPABJICHUE, HAXOMAUTh PABHOJCHCTBYIOIIYIO HECKONBKHUX CUI, | §33, ctp. 106
JleOpMAariy 1 CHIIbI YIPYrocTH. 3akoH | PEIIATh 33/[a9i HA BRIYMCICHHE CHIL.
17 I'yka. N3mepsaTe maccy Tena. M3MepsATh Cuiibl B3aMMOJEWUCTBHS Tell. §34, ctp.109
BpunciiaTe 3HaY€HUA CHJI MO M3BECTHBIM 3HAYEHUSAM Mace
B3aUMOJCHCTBYIOIIMX TE€JI M HUX YCKOpPEHHH. Bprauciarsb
3HAYEHUs] YCKOPEHMH Tel MO H3BECTHBIM  3HAYCHUSIM
Cunbr  tpenust. Muctpykraxk mno Tb. JNEUCTBYIOIMX CHJI M Macc Tel. BbIYUCIATH 3HAYEHUS
18 _]Ia60paT0pHa;{ pa60Ta Nol «3mepenue YCKOpeHI/Iﬁ TEJI 110 U3BECTHBIM 3HAYCHUSIM ﬂeﬁCTBYIOMHX CHII U §36, CTp.l 17.
KO3(1)(1)I/IIII/ICHT3. TPEHUS CKOJILKEHUS Macc TeEIl. HpI/IMeHHTB 3dKOH BCEMHPHOI'0O TAIOTCHUA IIPpH
pacyerax CWJI U YCKOPEHHH, B3aUMOJICHCTBYIOIIUX TE.
N3MmepATh Cuiibl B3aMMOAECHCTBUSA TEN.
BprunciisiTe 3Ha4€HUS CHII U YCKOPEHUM.
3aKonvl coxpanenus ¢ mexanuxe (8 uacog)
19 | Wmmysse. 3aKoH COXpAHEHUs HMITYITbCA. 3HATH/MIOHUMATDH CMBICH TOHATUI «UMIYJBC Tela», «UMITYJIbC §38
CHUJIBLY; 3aKOHA COXpaHEHUS HAMITYJIbCA, «paboTay,
op | Peluenne sajad Ha 3aKOH COXPAHEHHM | «MeXaHMUECKas OHEPIUS», CMBICH IOHSTHA OHEPIHH, BUIbI §39, crp.129-
MMITYJIbCA. JHEPrui U 3aKOHA COXPAHEHUS YHEPTUU 140
21 Mexanndeckas paboTa M MOIIHOCTH | YMeTh BBIYHCIATh W3MEHCHHE WMITYJbCa Teja TPH yaape O §40, ctp.134
CUJIBL. MOBEPXHOCTh,  BBIUUCIATH  pabOTy, TOTEHIUATbHYI0 U T
22 | Kunernueckasi YHEprus KMHETUYECKYI0 DHEpPrui0 Tejla, OmNHChiBaTh U 00BscHATH | §41, c1p.139
23 | PabGoTa CHIIBI TSDKECTH M YIIPYTOCTH. MPOLECCHl  HU3MEHEHUS KHUHETHYECKOW U IOTEHIMAJIbHON §43
24 [TorenmmansHas SHEPTHS. 3aKOH | DHEPTHUM Telda TPH  COBEPIICHUH PadOThl, TMPUMEHSITH § 44, 45,
COXPAHEHUS DJHEPTUU B MEXAHUKE. MOJYYECHHBIE 3HAHUS U YMEHUSI IPU PEILICHUU 3a4a4. crp.145, 148
I/IHCprKTa>I< no TB. Ha60paT0pHa$I HpI/IMeHﬂTL 3aKOH COXpaHCHUsS HMMITyIbCa IS BBIYHUCICHUS TosTo
25 pa60Ta No2. «I/IqueHHe 3aKOHa U3MEHEHUN CKOpOCTCfI TCII npu nux B3&I/IMOI[CI>1CTBI/I$IX. peHHC
COXpaHCHUS MEXaHUYECKON SHECPIrUn. Brranciasats pa60Ty CHJI U U3MEHEHHNE KUHETHUUYECKOU OHEPIrun Teopuu
26 | KonrpombHas pabora Ne2. «/luHamuka. | TeMa.  BBIYMCIATH — NOTCHUMAIbHYIO — SHEPruio  Ten B | [loBTopeHHe




3aKOHBI COXPAHEHUS] B MEXaHUKE» rpaBUTAlMOHHOM moJie. HaxoauTh MOTEHIUAIBHYIO IHEPTHUIO TEOPUH
yrpyro aeGopMHUpOBaHHOTO Tela MO U3BECTHOU Aedopmanuu u
JKECTKOCTHU Tena. [IpuMeHSATh 3aKOH COXpAaHEHUs MEXAHUYECKOU
SHEPIUM TPU pacyeTax pe3yJbTaTOB B3aAMMOJEHUCTBUI Tel
rPaBUTAIMOHHBIMY CHJIAMU U CUJIAMU YIIPYTOCTH.
Pa3znen 2. OcHOBBI MOJIEKYJISIPHO-KUHeTHYecKo# Teopuu (10 yacoB)
OcHo6bl MONEKYNAPHO-KUHEeMUYecKkou meopuu (8 yacos)
27 | OcuHosubie nionoxenus MKT. §53, cTp.179
8 EpOYHOBCKOG nemwxkenne. CHIIBI 3HaTh/MOHUMATD CMBICJI MMOHSTHMN «BELIECTBOY, «aToM», §55’ 56
B3aUMOJICHCTBUS MOJIEKYIL. «Monekynay, «auddy3us», «MEeKMOIEKYJSPHBIE CUJIbI», OCHOBHBIC
nonoxxenuss MKT, ctpoeHne u cBOMCTBA ra3oB, KUJIKOCTEN U TBEPABIX
29 | Ocnosroe ypasnenune MKT T€J, CMBICT TMOHSATUH «TemIepaTypay, «a0COJIOTHAs TeMIlepaTrypay, §57, c1p.192
CBS3b MEXAy aOCONIIOTHOM TemrepaTypod Ta3a U CpeaHei
KUHETHUYECKON HHEPruel JBUKEHHUS MOJIEKYJ, OCHOBHOE YpPaBHEHUE
MKT, ocHoBHoe  ypaBHenne MUI';  3aBucMMOCTE  MexXnay
30 Temneparypa. Sueprus Tenosoro Makpockonuyeckumu mapamerpamu (P, V, T), xapakrepusyrommumu [§59,60, ctp.203
ABIKCHUSA MOJICKYJL. COCTOSIHHE Ta3a, CMbICH 3aKOHOB boiisa — Mapuorra, I'eit-JIroccaka u
[Hapnsg. Ymerb 00BACHATH (U3HUECKHUE SBIECHUS Ha OCHOBE
MpEACTaBICHU O CTPOEHHWHM BEIIECTBA, pellaTh 3aJayd  Ha
OTpeNelieHue 4YHUCJIa MOJEKYJ, KOJMYECTBa BEIIECTBA, MAacCChl
31 YpaBHEHHE COCTOSHMS HACATBHOTO | periecTBa U MACChl OIHOIM MOJIEKYJIBI, OOBSCHATH CBOMCTBA Ta3oB, §63, ctp.211,
rasa KUJKOCTEH, TBEPJBIX TEJ Ha OCHOBE MX MOJIEKYJSPHOTO CTPOEHUS, 213
MPUMEHATHh TOJIyYeHHbIE 3HAaHUS JUIsl PEIICHHs] 3a/ay, YKa3blBaTh § 65, c1p.
32 | I'a30BbIC 3aKOHEI NPUYMHHO-CIEICTBEHHBIE CBA3H MEX1y (HU3MYECKHMHU BEJINYHHAMH, 220”223
rctpykrax no T, JlabopaTopran BBIMMCIATE  CPEJHIOI0  KMHETHYECKYIO OHEPTMIO  MOJEKY! INpH
33 | pabota Ne3 «DkcrepuMeHTaIbHAs H3BCCTHOU TEMIIEpaType. Hosroperne
npoBepka 3akoHa [ ei-JIroccaka» TeopHH
KonTponbHas pabota Ne3 [ToBTOpEeHue
34
«OcHoBel MKT» TEOPUH
B3aumnuvie npeepawienun yncudkocmeii u 2azoe (2 uaca)
35 Hacpimennelii  map.  /laBneHue | 3HATB/MOHUMATB  CMBICT  TOHSATHH — «KUIEHUE», «UCIAPEHUEY, §68, 69
HACBIILEHHOI0 T1apa. «apooOpazoBaHue, «HACBILIEHHBI  Tap», «OTHOCHUTEJIbHAs Crp.227
36 | BmaxsHOCTh BO3yXa BJIQXKHOCTBbY», «IapLMaJbHOE JaBleHUE», ycTpoiictBo u npuHuum | §70, ctp. 234.




JEUCTBUS TUTPOMETPA U IICUXPOMETPA
YMeTh ONUCBHIBaTH U OOBACHATH IPOLECCH UCHAPEHMS, KUIECHUS U
KOHJICHCALlUH, U3MEPSTh OTHOCUTENBHYIO BIAXKHOCTD BO3/1yXa

Pasznea 3. OcHoBbI TepMOaHAMUKH (8 yacoB)

BuyTtpenuss sHeprusi.

37 §73, ctp.245

38 | Pabora B TEpPMOJMHAMUKE. 3HATH/IIOHUMATL  CMBICI  IOHATUM  «BHYTpEHHsS  oHeprusy», | §74, c1p.2438.

39 KomnuecTBo TEMmIOTHL. YPaBHEHHE | «KOJMYECTBO TEIUIOTHI», «YyIelIbHAs TEINIOEMKOCThY», (GOpMYIy JUIs §76
TEILUIOBOTO OajaHca. BBIYUCIICHUS BHYTPEHHEH 3HEpruu, rpapudeckuii crocod BHIYUCICHUS

40 Pemienne 3amad Ha ypaBHEHHE | pabOTHI ra3a, CMBICI NIEPBOTO 3aKOHA TEPMOJIUHAMUKH, (POPMYITHPOBKY §77, c1p.256
TEIUIOBOr0 OajaHca MEPBOTO 3aKOHA TEPMOJWHAMMKH JIJISI H30IIPOIIECCOB, CMBICII BTOPOTO ’

a1 [lepBbIif 3aKOH TEPMOJMHAMUKH. | 3aKOHA TEPMOJMHAMUKH, YCTPOMCTBO M MPUHIIHII JEHCTBUS TEIIOBOTO §78, 81,
Bropoii 3ak0H TepMOJIMHAMUKHA nsurarens, Gopmyny s Beraucnenus KIT/. cTp.259.

42 IMpuamun  geiicteust  u KITJ[ | YMeThb pemars 3aa4y C BBIYUCIEHHEM KOJIMYECTBA TEIUIOTHI, PAOOTHI §82, c1p. 273
TEIUIOBBIX JIBUTATEIICH. U U3MEHEHMsI BHYTpeHHeW sHepruu rasa, BeluuciaTh KIIJI TernoBeix » CTP-

43 Pewenue 3anau no teme «OCHOBBI | JIBUTaTemeH. 3agauu B
TEPMOIUHAMUKNY TETpaan

44 KonTponbnas padorta Ne 4 Ha Temy IToBTOpeHune
«OCHOBBI TEPMOAMHAMUKI TEOPHH

Pa3nen 4. OcHOBBI JIEKTPOAMHAMUKH (24 yaca)
Inexmpocmamuxa (10 uacos)

45 | 3apsn. 3aKOH COXPAHEHUA 3APANA. | 3yary,/moHMMATH CMBICH (U3MYECKNX BENMYUH: «IJEKTPUYECKHIA $84, crp.281

46 | 3akon Kynona. 3apsi», «OJNEMEHTAPHBIA SIEKTPHUECKHH 3apsil»; CMbICH 3aKoHa | 359 CTP-285

47 | DneKTpriecKoe HOJIC. | coxpaHeHus 3apsija, Gusmdeckuit cMbica 3akoHa KylnoHa U rpaHHIbD §88-89,
HanpskeHHOCTb ero IPUMEHMMOCTH, CMBICH TIOHSTHH «MaTepus», «BemecTsoy, | CTP-294, 297

48 TTonre TodyeuHoro 3apsna, CHEPEL | «rone», HANPKEHHOCTH CHIOBBIX IHHHII OIEKTPHYECKOTO IO, §90, ctp. 302
TIpuHIuMn cynepnosuiyy. SHEPreTUYECKOW XapaKTEPUCTUKH DIIEKTPOCTATUYECKOTO TIONS, CMBICI

49 HoTenmanbHast OHEPTHA | BemUYMHBI ~ <«OJEKTPUYECKAass eMKOCThbY», (PU3MYECKUX  BEITUYUH §93, ctp. 310
3apsLKeHHOTO Tena B 311 «IIOTEHITHA», «pad0oTa IEKTPUIECKOTO OIS i
IMorenmmai. PazHOCTh | YMeTh OOBSCHATH TPOIECC AJICKTPU3AIMH Tell, BBIYUCIATH CHITY

50 MOTEHINAJIOB. KYJIOHOBCKOTO B3aMMOJAEUCTBUS, MPUMEHATh IPH pPEIICHUH 3ajad 394, crp.313
CBsi3b MEXIy HANPHKEHHOCTbO 1 | SAKOH  COXPAHEHHs  OJEKTPUYECKOTO  3apsiia,  3aKOH Kyromna,

51 | pasHocTBIO noTeHwuuaos, | OMPEACIATH BEJIMYMHY U HaNpaBleHue  HANPKEHHOCTH | ¢95 c1p 320

BKBI/IHOTCHHI/I&HBHHG IMMOBEPXHOCTHU

QJICKTPHUYCCKOI'0 IIOJ TOYCUHOI'O 3apsaga, HIPpUMCHATH [MPUHIUIT




Pemenue 3a/1a4 o TEME | CYMEPrO3UIMKA HJICKTPUUECKUX TMOJIeH JUIsi pacyeTa HaNpsKEHHOCTH, $96, sa1a1u B

52 | «IloTennuanbHas SHEprus. | BRIYUCIATh paboOTy MOJiA M TOTEHUHMaN IoJis TOYEYHOro 3apsia, ’
Pa3nocTh noTeHnmnanoBy» BBIYUCIISITH ~ €MKOCTh  IUIOCKOTO  KOHJEHCAaTopa,  MNPUMEHSTh TeTpa

53 | DnekrpoemkocTh. KoHaeHcaTop. IIOJIyYCHHBIC 3HAHUS U YMEHHMs IPU PELICHUH JKCIIEPUMEHTAIBHBIX, | §97, ctp.329

54 DHeprus 3apsUKEHHOTrO | FpadUyYecKuX, KaYECTBEHHBIX M PACUYETHBIX 3a/a4. $98. cp.330
KOHJIEHCaTopa ’ ’

3aKkoHbl NOCMOAHHO20 MOKa (8 uacos)

55 DNEKTPUUECKUN TOK. §100,
Cuiia Toka 3HATH/IOHUMATDH CMBICIT TTIOHATHH «JICKTPUUYECKUN TOK», «UCTOYHUK ctp.334

TOKa», YCJOBHSl CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA; CMBICI

56 3akon Oma Jyist y4acTKa LEHH. | geuuuH  «CHJIA TOKa», <«HaNpsDKEHUE», CMbICH 3akoHa Owma mjis §101, crp.
Comnporusnenue y4acTKa LENH, YMEThb OIPENENTh CONPOTUBIICHHE IPOBOJHUKOB, 337
OneKTpHIecKue HeMnu. | hopMyny 3aBUCUMOCTH  COMPOTHUBICHUS NPOBOJAHHKA OT €ro

57 ITocnenoBarensHOE U | reOMETPUYECKAX pPAa3MEPOB M pPOAA BEWIECTBA, H3 KOTOPOTO OH §102, cp.
napajICIbHOC COCIMHCHUE | Y3rOTOBJICH, 3aKOHOMEPHOCTH B IEMAX C TOCJIEAOBATEIbHBIM U 340
IPOBOTHUKOB. MapauleibHbIM ~ COCAUHEHUEM  IPOBOJHUKOB, CMBICI  IOHATHH

58 Pemienve 3amau Ha 3akoH OMa U | «MOLIHOCTH TOKa, «pabota Toka», GopMynHpOBKY 3akoHa Oma ais §103,
COE/IMHEHUE TPOBOIHUKOB. TIOJTHOM 1€TH, IIAHKUPOBATH SKCIIEPMMEHT U BHINOJIHATH M3MEPEHHS crp.342

59 PaGora u MOIITHOCTH ITOCTOSAHHOTO | BHIUMCJICHUSI. §104:
TOKa. YmMmerb coOupaTh DJIEKTPUYECKHE I1IETH C TOCIE0OBATEIbHBIM U ctp.345

60 S/1C. HapajuieJIbHbIM COCANHEHHEM MPOBOJAHUKOB, NPUMEHATH mpu pemieHny §105, 106,
3axon Oma 11 MOJIHOH IIETH. 3a7a4 3aKOHbI TMOCJIEIOBATEJIBHOIO M MapaJUIeTbHOTO COEIUHEHUS]| ctp.350

MIPOBOJIHUKOB, pelIaTh 3aJaud C MpUMEHEeHHeM 3akoHa Oma i
Wnctpykra o TB. JlaGopatopras | Y12CTKa LT 1 MOJTHOM IIENHU; YMETh OMPENENsATh pad0oTy U MOIIHOCTH,

o1 | Aons N g SAC | MNPICROTO 0%y TP b TOCIIOMIEIION g 15
BHYTPEHHETO CONPOTHUBIICHHUSI ’ YIPCHHES (5 9 10).
HCTOYHHKA TOKa. COMPOTHUBIIEHWE HMCTOYHHUKA TOKA, 3HATh (HOPMYIHPOBKY 3akoHa Oma

JUTS TIOJTHOM TIeTIH.
62 Kontponbaast  pabora Ne 5.
«3aKOHBI TOCTOSIHHOTO TOKa.
Anekmpuueckuil mok 6 paziuunsvix cpeoax (6 uacos)
DnekTpuyeckas MPOBOJIUMOCTD 3HaTh 3HaYEHUE CBEPXIPOBOAHUKOB B COBPEMEHHBIX TEXHOJIOTHSIX,
63 | pa3nHuHBIX BELIECTB. | YMeThb OOBSACHATH MPHUPOAY AIEKTPUUYECKOTO TOKA B MeTayljaX, 3HAaTh §108

HpOBOI[I/IMOCTB MCETAJIJIOB.

INIOHHUMAaThb OCHOBBI BHCKTpOHHOﬁ TCOpHUHU, YMCTH O0OBICHATH IIPpUYINHY|




64 3aBUCUMOCTh COIIPOTUBIICHUS
MIPOBOJHHKA OT TEMIIepaTyphl.

65 | Tok B moiynpoBOAHUKAX.

66 DJIEKTPUYECKUH TOK B BaKyyMe.
DIeKTPOHHO-Ty4YeBasi TpyOKa.

67 DNEKTPUYECKUM TOK B KHIKOCTSX.
3aKOH AIEKTPOIIH3A.
DNeKTpUYeCcKHii TOK B  rasax.

68 | HecamocrositenbHblit u

CaMOCTOSATEJIbHBIN Pa3psiabL.

YBCIUUYCHUA COIIPOTUBJIICHHUA MCTAJUIOB C POCTOM TCMIICPATYPHI,
OIINCBIBATb n 00BACHATH YCI10BUA u mponecc IIPOTCKAaHUA

§109,
cTp.361

AJIEKTPUYECKOTO pa3psla B IOIYIPOBOJHHKAX, BaKyyMe, XHAKOCTH,

§110,

ra3ax, 3akoHbl dapajes, MpoLECC IEKTPOIHU3a M €ro TEXHHUYECKOE
IIPUMEHEHUE.

§112

§113, ctp. 379

§114

Pe3eps 2 yaca

HUTOI'O 70 yacos




KaneHuapHo-TeMaaneCKoe IJIAHUPOBAHUE 11 kaace.

70 yacoB (2 yaca B He1eJII0)

. Jomamnee Hara

Ne Tema IpenmeTHbIi pe3yabTar

3aJaHue
Inan dakrt
I'naBal «MarautHoe noJie» (5 4acoB)
Nuctpykrax no Tb. BzaumopelictBue
TokoB. Jlaboparopuas pabGora Nel.

1. «Habmonenne NeHCTBHS MAarHATHOTO JlaBate  ompexaeneHus: OJHOPOJHOE MAarHUTHOE TIOJIE, BEKTOp
OIS Ha TOK MarHuTHON MHAYKIMU; ONUCBIBATH ONBIT DpCTeAa; IPUMEHATh IPABUIIO
BeKTop MarHUTHOR HHyKIwH. JlHemm OypaBuMKa i1 KOHTYPHBIX TOKOB. ONUCHIBATH IOBEICHUE PAMKHU C

2. MATHHETHOH HETYKITHH ' TOKOM B OJHOPOJHOM MAarHMTHOM TIIOJI€; OMNPENENATh HalpaBiICHUE
Crna Avnepa JVMHAA MarHUTHOW WHAYKIHUHW, WCIOJIB3Ys MPaBUIO OypaBuMKa (JIEBOM

3. PYKH); HUCCIIEOBAaTh JEWCTBHME MAarHUTHOTO TIOJS Ha TMPOBOJHUK C

ToKOM. Bbrumcnsate cuiy Jlopenna. AHanu3upoBarh B3aMMOJEHCTBHE

4. Cuuta Jlopenia JBYX TMapajyieJbHbIX TOKOB. BBIUMCIATH MarHUTHBIM  MOTOK,

WHAYKTUBHOCTh KAaTYUIKH, 3HEPrUi0 MarHuTtHoro noiist.IlpumensTs
5 Pemenue 3agau no reme «MarautHoe TIOMYHCHHBIC SHAHMA K PCIICHHIO 3a1a4
' TIOJIE.
I'naBa 2 «dneKTpOMArHuTHAs HHAYKIHS» (6 4acoB)
SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

6. MarHuTHBIN TOTOK.
3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMH. . .

HabmtoaTe siBeHUE AIIEKTPOMArHUTHOW MHIYKIIMI; TIPUMEHATH 3aKOH

v Hampasiienne MHAYKIMOHHOTO TOKA. BJIEKTPOMArHUTHOM MHAYKIMW ISl pemeHus 3aaad. MccimemoBarhb
[TpaBuno Jlenna. 3aBUcUMOCTh D/IC MHAYKIMU OT CKOPOCTU JABUKEHUS MPOBOAHHUKA, €T0

) Cavonm iy, IRy KTHBHOCTD JUTMHBI W MOJYJs BEKTOpa MarHUTHOW WHAYKIuU. Habmonmate u
T S— 1'10 TE. Jla6o .aTo . OOBSICHAT, BO3HUKHOBEHHE WHAYKIIMOHHOTO TOKa MPH 3aMBIKAHUH H

9 60 TpayK No2 s .eHI/Ie p SIBJ'IIe) iy | PASMBIKAHMI - LeTIH. VYMeTh HaxoauTh NYTH pEIIeHUus 3a]ad Ha

' p A 3JIEKTPOMArHUTHYIO UHIYKIIUIO.
3JIEKTPOMArHUTHOW MHIYKIIUNY.

10. | DnexTpoMarHUTHOE MOJIeE.




KonTponsHas padora Nel. «MarautHoe

11.
nosie. DJIEKTPOMarHuTHasE UHAYKIUS.
I'naBa 3 «JieKTpOMarHuTHbIE KoJIeOaHus» (9 yacoB)
12 CB0OOOIHBIE 1 BBIHYX/ICHHbIE
" | DJIEKTPOMArHUTHBIE KOJIeOaHMsI.
Koneb6arensusrit kouTyp. [IpeBpamenue
13. | sHepruu npu IEKTPOMATHUTHBIX
KOJICOAHUSX.
14. | [lepeMeHHBIH 2JEKTPUUECKUIN TOK.
AKTHUBHOE COITPOTUBJICHHUE.
15. | JelicTByto1iee 3HAYCHUE CHIIBI TOKA U
HaInpsHKEHUs
JlaBaTth ompeneieHuEe MOHATUS — aKTUBHOE, EMKOCTHOE U MHJIYKTHBHOE
16. KOH,[[eHcaTOp B LMY IEPEMEHHOI0 TOKA. COIIPOTUBJICHU; Breruncisats HeﬁCTByIOHlee 3HAUYCHUA CHJIbBI TOKa H
HanpsHKEHUs, EMKOCTHOE CONPOTUBIIEHHE KOHJIEHCATOpPa, MHIYKTUBHOE
CONPOTHUBIICHUE KATYIIKH.
17 Karynika nHIyKTUBHOCTH B LIETIH
" | mepeMeHHOro ToKa
18 IIpousBoacTBO, Nepenaya u
" | UCTIOJI30BAHUE IIEKTPUIECKOMN SHEPTUU
20 Pemenue 3agau no reme
" | «DNEeKTpOMarHUTHBIE KOJICOAHMS»
21 Pemenue 3agau no reme
" | «DnexTpoMarHUTHBIE KOJIeOaHUS»
I'naBa 4 «JeKTpoMarHuTHbIE BOJHBI» (2 yaca)
22 DKCrepuMeHTATbHOE OOHApYKEHUE

SJICKTPOMArHMTHBIX BOJIH.




[Tpuniune! paauocsssu. [lonsrue o

23.
TeJeBUIEHUNU. Pa3BuTue cpeacTs cBs3u
I'naBa 5 «I'eomeTpuyeckas onTuka (8 4acon)
24 Ckopocrtb cBeta. [Ipunnun ['rolirexc.
' 3aKOH OTPa)KCHHS CBETA.
3akoH npesniomieHus ceera. [lonnoe .
25. OOBACHATH NPSAMOJIMHENHOE PACHPOCTPAHEHHUE CBETA C TOYKU 3PEHMS
OTpa’KeHHE . .
p BOJIHOBOIl TEOpHUHU; CTPOUTh M HCCIENOBaTh CBOWCTBA M300paKEHUS
PellleHue 3a7a4 Ha 3aKOHBI OTpakeHus 1 | IPE/IMETa B IIIOCKOM 3epKajie. OOBACHATH OCOOCHHOCTU IPOXOKICHUS
26.
NpeTOMIEHHS! CBETA. cBeTa 4Yepe3 TIpaHMIly pasjena cpea. V3mepsarb 1noxasarenb
”7 JlaGopatopHas pabota Ne3 «M3meperue | IPSIOMICHNS  CTEKIIa, HaOmo#ath M 0000wmwarh B Ipolecce
| 0KA3aTE/T IPEIIOMICHHS CTEKITA AKCIIEPUMEHTAIbHOU 161€$ITGJII)HOCTI/I. H%@HIOI[&TL JUCIIEPCUI0 6CBeTa,
-8 Tumser.  [locTpoenue m3obpawenus s | MCC/IEA0BATH cocr}aB €JI0r0 CBETa; HAOJII0JaTh pa3joKeHUe Oeyoro
- CBETa B CIIEKTP. pI/IMe}gITI) 3aKOHBI OTPRXKEHUS 1 Hé)eJIOMJIeHuI/ISI cBeTa
DopMmyna TOHKOH muH3sL Ysenmuerue | DPY PCWICHHM 3ajau. CTPOMTL XOX JydeH B COOMpAIOWICH mMH3C;
29. P BBIUUCIATh ONTUYECKYIO CHUy JMH3bL. Onpenensrb BEJIUYMHBI,
BXOJAIIKE B (OPMYILY TOHKOM JIMH3BI; XapaKTepU30BaTh H300pakeHHs B
HUnctpykraxx mno Tb. JlaboparopHas JUAII v(i) PMYITy > Xap P P
. | coOupatomieid  nuH3e. PaccumThiBaTh  (POKYCHOE pacCTOsIHME U
pabora Ned «OmpeneneHne ONTUYECKON
30. ONTUYECKYIO CHJIy CHUCTEMbl M3 JBYX JMH3; HaXOJUTh Trpaduyecku
Cuiibl W (OKYCHOTO  pacCTOSHHS . .
. TJIaBHBIN (POKYC ONTUYECKOM CUCTEMBI U3 IBYX JIMH3
cOoOMparoIIel TUH3BD»
YMenue pemars 3a1a4u
31 Pemenue 3a1a4 1o TeEME
" | «['eomeTpuueckasi OnTUKa»
I'naBa 6 «BosHoBas onTuka» (7 4acoB)
32. | lucnepcus cBeta OmnpenensaTh ycaoOBUS KOTEPEHTHOCTH BOJIH. OOBACHATH YCIOBHA
33. | UnTepdepennus crera MUHUMYMOB M MaKCHUMYMOB IpU HHTEPPEPEHLUU CBETOBBIX BOJIH.
34 Hudpakuus  cBera. udpakunonHas | Habmronare natepdepennmo ceera. Habmonare audpakuuio ceera Ha
" | pemetka mield U HUTH; ONPENENSITh YCIOBHE NPUMEHUMOCTU TNPUOIMKEHUS
Unctpykrax mno Tb. JlaGoparopHas | reOMETpUYECKON ONTHKH
35. | pabora Ne5  «M3mepenwe  jmunHbl | HaGmiomate uHTEpepeHLMI0O CcBeTa Ha MbBUIBHOM IUIGHKE U
CBETOBOM BOJIHBI» TU(PPAKIMOHHYIO KaPTHHY OT JBYX TOYEYHBIX MCTOUYHUKOB CBETA MPHU
36 Pemenne 3amau mo TeMe «BoJIHOBas | PACCMOTPEHHMM UX Yepe3 OTBEPCTUsS pa3HbIX AuaMeTpoB. OrpenensiTs ¢
" | onTHKa» MOMOIIBI0  IU(GPAKIMOHHON  PEUIeTKH TPaHUIBl  CIEKTPaIbHON
37. | Pemenne 3amau mo TeMe «BoyiHOBas | YyBCTBUTEIBHOCTH  YEJIOBEYECKOIO  IJ1a3a; IPHUMEHATH  YCIOBHS




OIITUKA»

TU(QPAaKIMOHHBIX MAaKCUMyMOB M MHHHMYMOB K pEIICHUIO 3ajad.
3HAaKOMHTbHCA ¢ TUPPAKLMOHHOM PEeIIeTKOM Kak ONTHUYECKHM PUOOpOM
U C €€ IOMOILIBI0 HU3MEPTh [UIMHY CBETOBOM BOJIHBL. IIpuMeEHATH
IIOJIyYE€HHBIE 3HAHMS K PELICHUIO 3a/1a4

38. | KonTponpHas padora o teme «OnTuka»
I'maBa 7 «A3;1y4eHue u CieKTpbI»
39. | Bunel uznyuenuii. ictounuku cBeTa.
40 | Bunel cnextpoB. CrieKTpajabHbIN aHAIN3.
Uuctpyktaxx mno Tb. JlaGopatopHas
41. | paborta Ne6 «HabmroneHue CIIOUIHOTO U
JUHEHYATOro CHeKTpay
PA3JIEJI KBAHTOBAS ®U3UKA
42 dotoadpdext. Teopus Gporosddexra.
43. | Pemenue 3a1au no teme «Pororddext»
44. | Pemenue 3ana4 no temMe «DotorhhexT»
45. | Crpoenue atoma. OnbiTel Pezepdopa.
46. | Iloctynatsl bopa.
®dopmynupoBaTh KBaHTOBYIO runote3y Ilinanka, 3akoHsl hoTorddexra;
Pemrenne 3amau mo Tteme «ATOMHas
47. usiKay paccuMThIBaTh MAaKCUMAJIbHYIO KHHETHYECKYI0 SHEpPIUi0 3JIEKTPOHOB
npu  ¢orordpdexre. M3bIcKkMBaTh MyTH peHIeHHs 3a7ad [0 TeMe
OTKpbITHE  PAJIMOAKTHUBHOCTH.  Bumsl
9 «Doro3pdexr». IlpuBoauTh JOKa3aTENbCTBA HAIWYMS y CBeTa
48. | u3nydeHuu. PannoakTuBHEIE N
KOPIYCKYJISIPHO-BOJIHOBOIO Ayanu3Ma cBoWcTB. OOCykaaTh pe3yiabTaT
pEBpaICHHUS].
PCeBpaill omnbita Pezepdopna.
49 3aKkoH paaroakTUBHOTO pacnana. [lepuoa
" | monmypacnaga
50 Crpoenue  sppa.  SnepHble  CHIIBL
" | DHeprus CBs3U B sJIpe.
51 Snepusle peaknuu. Jlenenue ypasa.

[lenHbIe peakum.




Pewenne 3a7a4 Ha 3aKOH
52. | paAMOaKTHBHOTO pacmajga U sJAEpHBIC
peaxIuu.
I'naBa «ActpoHomus» (7)
53 ConneuyHasi cucreMa. 3aKOHBI JIBUXKEHUS
TUIaHET
54 | Comnue Hcnons3oBare MHTEpHET 1151 MOMCKA M300paKeHU aCTPOHOMUYECKUX
CTPYKTYp; TMOSICHATh (U3NYECKUN CMbICT YypaBHeHHs Dpuamana.
KnaccudunupoBars mnepuonasl 3Boitonnu Bceenennoit. Bwictynats ¢
JNOKJIaJaMd U Tpe3eHTaluusMd. BpicTymate ¢ JOKdIaJaMu |
MpE3CHTAIHSIMA
55 | Muieunslii myTh OneHuBaTh BO3pacT 3BE3]l MO UX MAacce; CBS3BIBATh CHUHTE3 TSKENbBIX
2JIEMEHTOB B 3BE€3/laX C UX pACIOIOKEHHEM B Tabiuie MeHneneesa.
BricTynats ¢ nokiagaMu
7. Paznen «O06061maonee nopropenune» (31)
56 | KunemaTnka MaTepuanbHON TOYKH.
57 | luHamMuKa MaTepHaaIbHON TOUKH.
58 | 3akoHBI cOXpaHEHUs
- Pemrates 3amaum Ha pacueT GU3NYECKUX BEIMYHH, aHAJIH3 MPOIECCOB U | 3a1aun B
JluHaMuKa IepuoMUECKOro JBIKEHUS (bU3HHECKUX SBICHH. TeTpam
60 | PenaruBucTcKasi MexaHHKa
61 | Cratuka
6 MonekysipHO-KMHETHYeCKast TEopHs

HACAJIBHOIO I'a3a.




63

TepmoanHamuka

64 | Kunkoctb u nap

65 | TBepmoe Teno

66 MexaHWueckrue W 3BYKOBBIC  BOJIHBIL.
3agauu B TeTpaau

67 Cuiel AIEKTPOMArHUTHOTO
B3aUMOJICHCTBUS HEMTOABM)KHBIX 3apsI0B.

68 DHeprus IIEKTPOMArHUTHOTO

B3aUMOACUCTBHS HEIOABUKHBIX 3aps10B.

PesepB — 2 yaca




