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IlosicHuTeILHAA 3aNIMCKA.
Pa6ouasn nporpamMmma coCraBji€cHa Ha OCHOBE

o OepnepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 o0pa3oBaHuM B
Poccuiickoit @eneparum» (B MOCIEAHEH pelaKIUN);

e ®denepanbHOrO0 TOCYJAPCTBEHHOTO O0pa30BaTENBLHOTO CTaHAapTa CPEIHEro
oO1ero oopa3zoBaHus, YTBEPKAEHHOTO MPUKa3oM MUHHCTEPCTBA 00pa3oBaHuUs
u Hayku P® ot 17 mas 2012 rona Ne 413 (¢ u3sMeHeHUSIMU U IOTIOTHEHUSIMHU )

e (OcHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbI CpeAHEero o001ero oOpa3oBaHUs
MBOY «lIkoma Nel37»

e VYyeonoro mnana MBOY «lllkona Nel37»

YMK

-koMIUIeKT yueOHukoB I'. . Mskuies, b.b.byxosues, H.H.Corckuii / [Tog pen.
H.A.ITapdentberoit, ®uzuka. 10 kinacc. ba3oBblif ypoBeHb (KOMIUIEKT €
AJIEKTPOHHBIM TipuiiokeHuem). — M.: [Ipocsemenue, 2017.),

- I' .l Msakumes, b.b.byxosues, H.H.Corckuii /Ilox pen. H.A.IlapdentreBoid,
®dwusuka. 11 kinacc. bazoBblil ypoBeHb (KOMIUIEKT CAJIEKTPOHHBIM MPUIIOKEHUEM ). —
M.: IIpocsemenue, 2017.).

Ha uzydyenue yueOHOTo npeamMera OTBOJIUTCS

10 xnacc — o 2 yaca B Hejenmo, 70 4acoB B TO

11 kmacc — 1o ABa 4aca B HeJel0, 68 4acoB B I'OJI

N3yuenue ¢pusuku B 10-11 knaccax HampaBiaeHO Ha JOCTHIKEHHUE CIEAYIOIIHNX
LEJEH:

®OCBOCHHME 3HAHMK O (PyHIAaMEHTaIbHBIX (U3MUYECKUX 3aKOHAX WM TPUHIUIIAX,
JIeKAIIUX B OCHOBE COBPEMEHHOM (DPM3UYECKON KapTUHBI MUpPa; Han00JIee BaXKHBIX
OTKPBITUSAX B 001acTh (PU3UKH, OKA3ABIIMX OMPEEIISAIONIee BIUSHUE HA PAa3BUTHE
TEXHUKH U TEXHOJIOTUH; METOJaX HAYIHOTO ITO3HAHKS TIPUPOJIHI;

STIPUMEHSTH TIOJTYICHHBIC 3HAHMS 110 (PU3UKE TSI O0BSICHEHUS Pa3HOOOpa3HBIX
bu3nYecKuX SIBJICHUM M CBOMCTB BEIIECTB; MPAKTHYECKOTO MCIOJIb30BaAHUS
bu3NYeCKUX 3HAHUM;

®pa3BUTHEC T[IO3HABATEIBHBIX WHTEPECOB, HMHTEIJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM B mpoliecce MNpUOOpPETEeHHs 3HAHUM U yMEHUM 1Mo (U3UKE C
WCITOJIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB WH(OpMAIMH, B TOM YHUCJIE CPEICTB
COBPEMCHHBIX  MH(POPMAIIMOHHBIX  TEXHOJOTHUH;, (OPMHUPOBAHHE  YMEHUI
OIICHMBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW MH(POpMAIINK;

®BOCIUTAHUE YOCKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB MPUPOJIBI;



UCIIONBb30BAaHUSl JOCTHKEHMH (U3MKM Ha OJaro pa3BUTHUS  YEIOBEUYECKON
OUBWIM3ALMY; HEOOXOJUMOCTH COTPYAHMYECTBA B IIPOLECCE COBMECTHOIO
BBIIIOJIHEHHS 33J1a4, YBAXKUTEIBHOIO OTHOILIEHWS K MHEHHUIO OIIIOHEHTA IIpU
OOCYXKIeHUH MpoOJEM ECTECTBEHHOHAYYHOTO COAEpXkaHUs; TOTOBHOCTH K
MOPAJIBHO-3TUYECKOW OLIEHKE MCIIOJIb30BAHMS HAYYHBIX JOCTH)KEHHH, YyBCTBA
OTBETCTBEHHOCTH 32 3aLIUTy OKPY>KAOLIEH CpE.Ibl;

®1ICII0JIb30BaHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUN I PELIEHUS MPAKTUYECKUX
3a]1a4 MOBCEAHEBHOM KU3HH, 0OecTieueH s 0€30MacHOCTH COOCTBEHHOM KU3HHU.

I[OCTI/I}KGHHG 9THUX ueneﬁ obOecreunBaeTcs PCHICHUCM CIICAYIOIMUX 3aaa4:

¢(OpMUPOBAHUS OCHOB HAyYHOTO MUPOBO33PEHMUS;

®pA3BUTHS UHTEJUIEKTYAJbHBIX CIIOCOOHOCTEN yUaluXcs;

®DA3BUTHE IIO3HABATEIBHBIX HHTEPECOB IIKOJIBHUKOB B IPOLECCE H3YyYCHHUS
busuky;

®3HAKOMCTBO C METOJAMH HAYYHOT'O MIO3HAHUS OKPY’KAIOIIETO MUPA;

®[IOCTAaHOBKa  MpoOieM, TpeOyoIIUX OT  y4Yal[uxcsi  CaMOCTOSTEIbHOU
JESATEIbHOCTH 10 UX Pa3peUICHUIO;

®BOOPYKEHHE IIKOJbHUKA HAYYHBIM METOJOM IO3HAHUS, O3BOJIAIOIINM MOJTy4aTh
OOBEKTUBHBIEC 3HAHUS 00 OKPYXKAIOLIEM MHpE.

II. Iliianupyembie pe3yabTaThl

Mexann4yeckue siBJeHUSA

BpinyCKHUK Hay4uuTCS:

® pacro3HaBaTh MEXAHUYECKHE SIBJICHUS U OOBSACHITH HA OCHOBE HMMEIOIIUXCS
3HAaHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHHUS OTUX SBJICHUM:
PAaBHOMEPHOE M HEPABHOMEPHOE JIBMIKCHWE, PABHOMEPHOE M PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE ~ JBUKCHUE, OTHOCUTEIIBHOCTh MEXAHWYECKOTO JBUKCHUS,
CBOOOJIHOE TIaJICHHE TEJI, PAaBHOMEPHOE JBHKEHHE I10 OKPYKHOCTH,MHEPIIHS,
B3aUMOJICICTBUE TEJI, PEAKTUBHOE JBMXKEHHE, Nepeaaya JaBJICHUS TBEPIbIMU
TeJlaMH, XKUJKOCTSIMH W Ta3aMH, aTMOC(epHOe JaBJICHHUE, IIaBaHWE TEJ, paBHO-
BECHE TBEPJIbIX TEJl, UMCIOIMIUX 3aKPEIICHHYI0 OCh BpallleHHs, KoyiebaTelbHOe
JBI>KCHUE, PE30HAHC, BOJTHOBOE JABUKEHHE (3BYK);

® ONMCHIBATh U3YYEHHBIE CBOMCTBA TEJl U MEXAHWYECKHUE SIBJICHUS, UCTIOJIb3YS
dbu3nYecKkue BEIMYMUHBI TYyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, TEPHO/I
oOparienusi, Macca Teja, TUIOTHOCTh BEIIECTBA, Cuja (CHiIa TSDKECTH, CHIIa YIIPY-
rOCTH, CWJIa TPEHUS), AaBJICHUE, UMIYJIbC Tejla, KWUHETHYECKas >HEpPrus, MOTEH-
1yajgbHas DHEPrusi, MeXaHudeckas padora,MexaHudeckas MmomHocTh, KIIJ mpu
COBEPIIICHUN PAOOTHI C HCIOJIB30BAHHEM IIPOCTOIO0 MEXaHW3Ma, CHJIa TPEHUS,
aMIUTMTYAa, IEPUOJI U YacToTa KoJeOaHUH, JJIMHA BOJIHBI U CKOPOCTh €€ pacIpo-
CTpaHEHHUs; TPU OMHCAHUU TMPABUIBHO TPAKTOBATh (DUIUUYECKUN  CMBICTT
UCIIOJIB3YEMbIX BEJIIMYMH, WX OOO3HAYCHHUS W EIUHUIIBI HU3MEPEHUs, HaXOIUTh
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(bopMyIIBI, CBS3BIBAIONINE NAHHYIO (DU3MYECKYIO BEIMYUHY C JAPYTHMH BEIIAYH-
HaMU, BBIYUCIIATH 3HAaU€HHE (PU3NUYECKON BETUUNHBL;

® aHAJM3HPOBATH CBOMCTBA TEJI, MEXAHUUECKHUE ABJICHUS U MTPOLECCHI, UCIIOJIb3YS
(bu3MYeCcKue 3aKOHBI: 3aKOH COXPAHECHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHUS,
MPUHLNIN CYNEPIIO3UIUU CUJI (HaXOXAeHue paBHoAeHcTByomel cunbl), [, 11 u III
3akOHbl HbIOTOHA, 3aKOH COXpaHEHUsI MMIYJbCa, 3aKOH ['yka, 3akoH Ilackais,
3aK0H ApxuMesa; pU 3TOM pasiindaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €TO
MAaTEMATHYECKOE BBIPAKECHHUE;

® pas3nuMyaTh OCHOBHBIE TMPU3HAKKM M3YYEHHBIX (DU3MYECKUX  MOJEJeH:
MaTepuajibHas TOUKa, MHEPIMAJIbHAs CUCTEMA OTCUETA;

e pemaTh 3a7a4d, UCTOJIB3YysS (DU3NYECKHE 3aKOHBI (3aKOH COXPAHCHHS SHEPIHH,
3aKOH BCEMHUPHOIO TIATOTEHWs, NpuHLUI cyneprno3uiuu cui, [, II u Il 3axoHbI
HproToHa, 3aKOH cOXpaHEHHs HMIyJibca, 3akOH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u GopMyIibl, CBI3bIBaIONIUE (HU3NUECKUE BEIMYUHBI (ITyTh, CKOPOCTb,
YCKOpPEHHE, Macca Teja, IJIOTHOCTh BEHIECTBA, CUJIA, JABJICHHUE, UMITYJbC TEJa,
KMHETHYECKasi SHEPIus, MOTCHIIMAIbHAS SHEPTUsl, MEXaHU4ecKasi paboTa, MEXaHH-
yeckasg mMourHocTh, KIIJ| mpoctoro Mexanusma, cuiia TpEHUS CKOJIbKEHHUS, KOd(]-
(bUIMEHT TPEeHUs, aMILUIUTYAQ, IEPUOJI U YaCTOTa KOJICOaHUH, ITTMHA BOJIHBI U
CKOPOCTh €€ PacIpOCTPaHCHUS): HA OCHOBE aHaju3a YCJIOBUS 3aJlauyd 3alUChIBAThH
KpaTKOE YCJIOBUE, BBIICIATh (DU3NUYECKUE BEJIMYMHBI, 3aKOHBI U (POPMYIIbI, HEOO-
XOAUMBIC ISl €€ PELICHUs, MTPOBOJAUTH PACUEThl U OLICHUBATh PEAIBbHOCTH IMOJY-
YEHHOI'0 3HAYEHUS (PU3NYECKON BEIIUUUHBI.

BhInycKHMK MOJYYUT BO3MOKHOCTh HAYUYUTHCS

® YICTI0JI30BATh 3HAHUSI O MEXAHUYECKHX SIBICHUSX B MIOBCEHEBHOMW KU3HU JJIS
oOecrieueHus: OE30MaCHOCTH TpU OOpalieHuu ¢ TpudbopaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 3J0OPOBbS M COOJIOJIEHUS HOPM JKOJIOTUYECKOTO
MOBEACHUS B OKPY’KAIOILIECH Cpelie; MPUBOIUTH TPUMEPHI MPAKTUYECKOTO HCIIOJIb-
30BaHUs (PU3NYECKUX 3HAHUN O MEXAHUYECKUX SIBICHUSIX U (PU3UUYECKUX 3aKOHAX;
MIPUMEPHI UCTIOIB30BAHUSI BO30OHOBISIEMBIX UICTOUHUKOB SHEPTUU; YKOJIOTUHYECKUX
MOCIIEICTBUIA UCCIEAOBAHUSI KOCMUYECKOTO TPOCTPAHCTB;

® pa3auyaTh IPAHUIBI IPUMEHUMOCTU (PU3UUECKUX 3aKOHOB, TOHUMATh BCEOOIIIHIA
xapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHHS MEXaHUYEeCKOM IHep-
MU, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHWS) U OTPaHUYECH-
HOCTb MCIIOJIb30BAHMS YaCTHBIX 3aKOHOB (3aKOH ['yka, Apxumena u ap.);

® HAXOJIUTh AJICKBATHYIO MIPEJIOKEHHOMN 3a/1aue PU3HMUECKYIO0 MOJIEIb, pa3peniaTh
mpo0seMy Kak Ha OCHOBE MMEIOITUXCSI 3HAHUHN TI0 MEXaHUKE C UCTIOJIh30BaHUEM
MaTeMaTUYECKOro anmnapara, Tak U Ipy MOMOIIN METOAO0B OLICHKH.

TenoBble siBJICHUS

BbIIyCKHUK Hay4dnTCS:

® PacIiO3HABaTh TETUIOBHIC SIBJICHUS U OOBSCHATH Ha 0a3€¢ NMEIOIINXCS 3HAHUI
OCHOBHBIE CBOMCTBA WJIM YCIIOBUSI MPOTEKAHUS ATUX SIBICHUU: nuddy3us, ume-
HEHUE 00beMa Tell MPU HarpeBaHUM (OXJIaXICHHUH ), 0O0JIbIIAsk CKUMAEMOCTh Ia30B,
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Majasi CAKUMAEMOCTh KUAKOCTEN M TBEPHABIX TEJ; TEIIOBOE PaBHOBECHE, HCHape-
HUE, KOHJCHCAIMs, IJIABJIEHUEe, KPUCTAUIM3allis, KUIIEHUE, BIAXKHOCTh BO3/yXa,
pasiMyHbIe CMOCOOBI TerIonepeaaun (TEeIIONPOBOJHOCTb, KOHBEKIIMS, H3Iyye-
HUE), arperaTHble COCTOSHUSI BEIIECTBA, IMOTJIOIICHUE SHEPrHH IMPU HCIApEHUU
YKUJKOCTH U BBbIJICJICHUE €€ MPHU KOHACHCAIMH Iapa, 3aBUCUMOCTb TEMIEPaTyphl
KUIICHUS OT JaBJICHUS;

® ONMKCHIBATH U3yUECHHbBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIONB3Ys (hrU3nvec-
KHE BEJIMYMHBL: KOJIMYECTBO TEIIOThI, BHYTPEHHSISI SHEPT U, TEMIIEpATypa, yAelb-
Has TEIJIOEMKOCTh BEIIECTBA, YJelbHasl TEIUIOTa IUIaBJICHUS, YJelbHas TEIUioTa
napooOpa3oBaHus, yAelbHAs TEIJI0Ta CTOPAHUS TOTUIMBA, KOAGOUIIMEHT MOJIE3HO-
ro JEHCTBUS TEIJIOBOTO JIBUTATENs; MIPU ONMUCAHUM MPABWIBHO TPAKTOBATh (PU3H-
YECKUU CMBICI HCMOIb3YEMbIX BETUYMH, UX 0003HAUYCHHS U €AMHUIIBI U3MEPEHUS,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU, BBIUUCIISATH 3HaUCHNE (PU3NUECKOIN BEITMYUHBI;

® AHAJIN3UPOBATH CBOWCTBA TEJ, TEIUIOBBIE SIBICHUS M IPOLECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIO)KEHHSI aTOMHO-MOJIEKYJIIPHOTO YYE€HHUSI O CTPOCHHMH BEILECTBA U
3aKOH COXPAHEHHMSI SJHEPIUH;

® pa3nuyaTh OCHOBHBIE MPHU3HAKHW H3YYEHHBIX (U3MUECKUX MOJENIEH CTPOCHMS
ra3oB, KUJKOCTEH U TBEpPbIX TE,;

® [IPUBOJUTH IPUMEPHI IPAKTUYECKOTO UCIIOIB30BAHUS (PU3UUECKUX 3HAHUH O
TEIJIOBBIX SIBJICHUSX;

e pelaTh 3aJa4M, UCIIONb3Yys 3aKOH COXPAHEHUS SHEPIUH B TEIIOBBIX IPOLECCAX
U (opMyIbl, CBA3BIBAIOLIME (PU3MYECKHE BEJIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEM-
neparypa, yaeiabHas TEIJIOEMKOCTh BEUIECTBA, YJE€IbHAas TEIJIOTa IUIABJICHUS,
yaelbHas TEIJIoTa MapooOpa3oBaHusA, yJeidbHas TEIIOTa CropaHusl TOIUIMBA,
KO3((PUIIMEHT MOJIE3HOr0 ACUCTBUS TEIUIOBOTO JBUTATENs): HA OCHOBE aHaIM3a
YCIJIOBHSI 33]1a4yl 3alMChIBaTh KPATKOE YCJIOBHUE, BBIACIATh (DU3NUECKUE BEIMYMHBI,
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PELIEHUs], IPOBOIUTh PACUeThl U Olle-
HUBATh PEaJbHOCTh NOJYYEHHOTO 3HaUEHUS (PU3NUYECKOMN BETMUUHBI.

BbINyCKHHMK MOTYYUT BO3MOXHOCTb HAyYUThCS:

® 1CII0JIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSX B IOBCEIHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpAIEHWH € MPUOOpaAaMU M TEXHUYECKUMU
YCTPOMCTBAMM,JIJISI COXPAHEHUSI 3/I0POBbsI U COONIOACHUS HOPM HKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOIIEH cpeie; MPUBOAUTH MPUMEPHI SKOJIOTHYECKUX MOCHIeI-
CTBUU pabOThl ABUTaTeNel BHYTPEHHEIO CrOpaHus, TEIJIOBBIX U THUAPOIIEKTPO-
CTaHIIMM;

® pa3NUyYaTh IPAHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOTHI
xapaktep GyHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXPaHEHUS YHEPTUH B
TEIJIOBBIX MPOLIECCAaX) U OTPAHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

® HAXOAUTh a/ICKBATHYIO MPEAJIOKEHHOU 3a/1aue (PU3UUECKYIO MOJIENb, pa3peliaTh
npobiieMy Kak Ha OCHOBE UMEIOLINXCS 3HAHUM O TEIJIOBBIX SIBJICHUSIX C UCIIOJIB30-
BaHMEM MATEMaTHYECKOIO anmnapara, Tak U IpHu MOMOIIN METOJOB OLIEHKHU.



DJleKTpU4YecKre U MATHUTHbBIE SBJICHUS

BrInmycKHUK Hay4duTCs:

® PacCIlO3HABATh AJIEKTPOMArHUTHBIC SIBIICHUSI U OOBSICHATh HA OCHOBE UMEIOIINXCS
3HAHUU OCHOBHBIE CBOMCTBA WJIM YCIIOBUSI IPOTEKAHUS 3TUX SIBJICHUM: DJIEKTPU3A-
LU TeJl, B3aUMOJACICTBUE 3aps/IOB, dJIEKTPUUECKUNA TOK U €ro JAeUcTBUs (TEIio-
BO€, XMMHMUYECKOE, MAarHUTHOE), B3aUMOJICHCTBUE MATrHHUTOB, DJICKTPOMAarHUTHAas
VMHIYKIUS, JEHCTBUE MAarHUTHOTO TOJI HA MTPOBOJHUK C TOKOM M Ha JBHXKYIIYIOCA
3apSKCHHYIO YaCTHUILY, JEUCTBHUE JIEKTPUUYECKOIO IMOJIA HA 3apSHKEHHYIO YaCTULLY,
AIIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHENHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHUE
Y TIPEJIOMIICHUE CBETA, TUCIIEPCHS] CBETA.

® COCTaBJISATH CXEMBbI JIEKTPUYECKUX LEMEW C MOCIEA0BATENbHBIM U Mapajlieiib-
HBIM COCIMHCHHEM DJIEMCHTOB, pa3iudas YyCIOBHbIE OOO3HAYEHUsSI JJIEMEHTOB
ANEKTPUYECKUX Leneil (MCTOYHUK TOKa, KIKOY, PE3UCTOp, PeocTaT, JaMIIO4Ka,
aMIIEPMETP, BOJIBTMETD).

® LCIOJBb30BaTh ONTUYECKUE CXEMbI JJIA MOCTPOCHUS H300paKEHHUI B TIOCKOM
3epKaJie U coOuparoie JuH3e.

® ONMCHIBATh U3YUYEHHBIC CBOMCTBA TEJI U AJIEKTPOMArHUTHBIE SIBJIICHUS, UCTIOJIb3Ys
(dbu3nYecKre BEIMYUHBL: JIEKTPUUECKUN 3apsil, CHJIa TOKa, JIEKTPUIECKOE HaIpsi-
JKEHUE,JIEKTPUUECKOE COMPOTUBIICHHUE, YJIEIbHOE CONMPOTUBIICHUE BEIIECTBA, pa-
00Ta AIEKTPUIECKOTO TOJIs, MOIITHOCTh TOKa, POKYCHOE PACCTOSIHUE U ONTHYECKas
CUJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA,
[P OMKUCAHUU BEPHO TPAKTOBATH (PU3UUECKUN CMBICI UCIIOIB3YEMBIX BETUUMH, UX
0003HaYEHUS U SAUHUIIBI U3MEPECHHUS;

HaXOJUTh (OPMYJIbI, CBSA3BIBAIONINE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU.

® QHAJM3UPOBATH CBOMCTBA TEJ, JICKTPOMATHUTHBIC SIBIICHUS W ITPOLECCHI, HC-
MoJb3ysl (PU3MYECKUE 3aKOHBI: 3aKOH COXPAHEHUS JIEKTPUUYECKOrO 3apsia, 3aKOH
Oma a5 ydacTka 1en#, 3aKoH J[>xoyns-JIeHia, 3aKkoH NpsIMOJIMHEHOTO pacipocT-
pPaHEHUsI CBETA, 3aKOH OTPAXKEHHUs CBETA, 3aKOH IPEJIIOMIICHUS CBETA; MPU 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €T0 MAaTEMAaTHYE€CKOE BhIPAKEHHE.
® MPUBOIUTH MIPUMEPHI TPAKTUYECKOTO UCTIOJIH30BAHUS (DU3UUECKUX 3HAHUMN O
AIEKTPOMArHUTHBIX SABJICHUSIX

e pelaTh 3aJa4, UCHOJIb3Ys (Pu3nueckre 3akoHbl (3aKkoH Oma JJis yyacTka e,
3akoH Jxoyns-JleHna, 3aKOH MPSIMOJIMHEMHOTO PACIPOCTPAHEHUSI CBETA, 3aKOH
OTpaXEHUSI CBETA, 3aKOH MPEIIOMJICHHS CBeTa) U (OPMYJIbI, CBsI3bIBatOMINE (Pr3u-
YECKHE BEJIMYMHBI (CUJa TOKa, AJEKTPUUECKOE HAIPSKEHUE, SIEKTPUUYECKOE CO-
MIPOTUBJICHUE, YACITbHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta AICKTPUIECKOTO OIS,
MOIITHOCTh TOKa, ()OKYCHOE pACCTOSIHUE W OINTHYECKas Cuja JMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOoTa CBeTa, (opMyJbl pacuera
AIEKTPUYECKOTO COMPOTUBIICHUS MPU MOCIETOBATEILHOM U MapalIeIbHOM COEIU-
HEHUM TMPOBOJHUKOB): HA OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3allUChIBaTh KPaTKOE
yCJIOBHUE, BBIACIATh (U3UYECKUE BEIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC



JUIS €€ pEILIeHUs, MPOBOJUTH pacyeThl M OLEHUBATh PEATbHOCTh MOIYYEHHOTO
3HauYeHUs (PU3NYECKON BETUUHHBI.

BBIMTyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

® HCIIOJIb30BaTh 3HAHUS 00 AJEKTPOMArHUTHBIX SIBICHUSAX B IMOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMH U TEXHHYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KAIOIIEH Cpesie; MPUBOAUTH MPUMEPHI BIUSHUS JIEKTPOMArHUT-
HBIX U3JTYYCHHUH Ha )KUBBIC OPTraHU3MBIL;

® pa3IMyaTh IPAHULIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIUIA
XapakTep (yH/IaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUS 3JIEKTPUYECKOro 3apsi-
71a) U OTPAaHUYCHHOCTH MCIIOIH30BaHMS YaCTHBIX 3aKOHOB (3akoH OMa i ydacTka
uenu, 3akoH [xoyns-Jlenna u np.);

® CIIOJIb30BATh MPUEMBI MOCTPOCHUS (PHU3UUECKUX MOJIENei, TOucKa U PopMyu-
POBKU JJOKa3aTEJIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX BBIBOJOB Ha OCHOBE
IMIIUPUYECKU YCTAHOBJIEHHBIX (PAKTOB;

® HaXOJIUTh a/IEKBaTHYO MIPEAJIOKEHHON 3a/1aue (PU3NUECKYI0 MOJIENb, pa3peliaTh
npobiieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUH 00 2JIEKTPOMArHUTHBIX SBICHUSAX C
UCIIOJIb30BaHNEM MAaTEMaTHYECKOIO ammapaTa, TaK U MPHU MOMOIIN METOIOB OIICH-
KU.

KBaHnTOBBIE SIBIICHUA

BhITyCKHUK HAYy4YUTCS:

® pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSCHATh HA OCHOBE UMEIOILNXCS 3HAHU
OCHOBHBIE CBOWMCTBA WJIM YCIOBHS MPOTEKAHHS STHUX SBJICHHI: €CTECTBEHHAs WU
UCKYCCTBEHHAs] paJUOAKTHBHOCTD, O-, 3- ¥ Y-U3Iy4CHHs], BOSHUKHOBEHHUE JTUHEMH-
94aToro CHEKTpa U3IIyUYEHHUsT aTOMA;

® OMUCHIBATh N3YUCHHBIEC KBAHTOBBIC SIBJICHUS, UCIIONIB3Ys (PM3HMUECKIE BETUUNHBI:
MaccoBO€ YHMCIIO, 3apsAI0BOE UUCIO, EPUO/ MOTypacnaia, SHEprust (OTOHOB; pU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUM CMBICI HCIHOJB3YEMbIX BEJIHYMH,
uX O0O3HAUEHHSA M EAMHUIIBI M3MEPEHUs; HaXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYI0 BEIMYUHY C APYTMMH BEITUYMHAMHU, BBIUUCISATH 3HAUCHHE
(bU3nYECKON BETUYHHBI,

® AHATM3UPOBATHh KBAHTOBBIC SIBJICHUS, UCIOJB3YS (PM3MUECKUE 3aKOHBI M ITOCTYJIa-
ThI: 3aKOH COXpPAHEHMsI PHEPTHH, 3aKOH COXPAHEHMsI HJIEKTPUUECKOro 3apsja, 3a-
KOH COXpPaHEHHUS MacCOBOI'O UHMCJa, 3aKOHOMEPHOCTH W3JIyY€HHUs M TOTJIOIIECHUS
CBETa aTOMOM, IPH 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €T0
MaTeMaTHUeCKOE BBIPAKCHUE;

® pa3jMyaTh OCHOBHbIE IPU3HAKH IJIAHETAPHOW MOJIENI aToMa, HYKJIIOHHOW Moje-
JIM aTOMHOTO SIpa;

® IPUBOJUTH IPUMEPHI IPOSBIICHUS B IPUPOJIE U MPAKTUYECKOTO UCIIOIb30BAHUS
PaMOAKTUBHOCTH, SICPHBIX U TEPMOSICPHBIX PEAKITHH, CIIEKTPAIILHOTO aHAIN3A.
BBITTyCKHHK TIOTYYUT BO3MOXXHOCTh HAYYUTHCS:

® 1ICTIOJIH30BATh MOJIYYCHHBIC 3HAHMSI B IOBCEAHEBHON KU3HU TPU OOPAIIEHUH C



npubopaMu U TEXHUYECKHUMH YCTPONUCTBAMH (CUCTUYUK HMOHU3HUPYIOMINX YACTHII,
JIO3UMETP), JIJIsi COXpaHEHUs 310POBbsl U COOJIOJIEHUSI HOPM DKOJIOTMYECKOTO TO-
BEJICHUS B OKPY’KaIOIIeH cpene;

® COOTHOCHUTH HEPIUIO CBA3U aTOMHBIX sifiep ¢ Ae(EeKTOM MacChl;

® IPUBOAUTH MPUMEPHI BIUSHUS PAIUOAKTUBHBIX U3TyYCHUN Ha KUBBIC OpTraHu3-
MbI; IOHUMATh MPUHIUI ACHCTBUS JO3UMETPa U paziuyaTh YCIOBHUS €ro MCIHOJIb-
30BaHMUS;

® TIOHMUMATh HKOJIOTHYECKUE MPOOIEMbI, BO3ZHUKAIOIIUE TIPU UCIIOJIb30BAaHUHU aTOM-
HBIX 3JIEKTPOCTAHIIMM, U MyTH PEIICHUS 3TUX MPOOJIeM, IEPCIIEKTUBBI UCIOJIb30B-
HUS YIIPABIISIEMOTO TEPMOSIIEPHOTO CUHTE3a.

DJIeMeHThl ACTPOHOMMH

JlaHHBIN pa3aes UCKIKYAEM M3 MPOrPaMMbl, TaK KaK ObLI BKJIIOYEH KaK
OTAeJbHBIN npeamer «actpoHomust' B 10 kiacce

BhIITyCKHUK Hay4uTCS:

e yKa3bIBaTh Ha3BaHMs IuIaHET COJHEYHON CUCTEMBI; Pa3iMdyaTh OCHOBHBIE MPU3-
HaKu CyTOYHOIO BpalleHus 3Be3AHOro HeOa, nprkeHust Jlynwl, ConHIa U MJIaHET
OTHOCHUTENBHO 3BE3I;

® [IOHUMATh PA3TUYUS MEK]Y TCIHOLICHTPUUECKON U TE€OIEHTPUYECKON CUCTEMa-
MU MHUPA;

BbINMyCKHUK OJIYYUT BO3MOKHOCTh HAYUHUTHCS:

® yKa3bIBaTh 00IIIME CBOMCTBA U OTJIMYMS TUTAHET 3€MHOM TPYIIIbI U TUTAHET-
TUraHToB; MajbiX Ted COJIHEUHOW CHUCTEMbl M OOJBIIMX IJIAHET; IMOJIb30BAThCS
KapToil 3Be3AHOr0 HeOa MpHU HAOIIOICHUAX 3BE3/THOTO HEDa;

® pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKH 3BE3[ (pa3Mep, LIBET, TEMIIEpaTypa)
COOTHOCHTH IIBET 3BE3bI C €€ TEMIIEPATYPOii;

® pa3auyaTh TUMOTE3bI O MPOUCXO0XACHUU COTHEYHON CUCTEMBI.

B pesynbrare y BBITYCKHHKOB OyayT cOpMUpOBaHBI JIMUHOCTHBIC, PETYJISTHB-
HBIC, I03HABATEIbHBIE U KOMMYHUKATUBHBIC YHUBEPCAIbHBIC yUeOHbIE TEUCTBUS.

Ne| dopmupyemblie 10 xnacc 11 knacc
YA
1. | JInuHOCTHBIE - MUPOBO33pEHHUE - OCO3HaHHBIN BBIOOD
Y COOTBETCTBYIOIIICE Oynymieit mpodeccuu Kak
COBPEMEHHOMY NyTh B peajiu3alu
TpeOOBAHUIO HAYKH, COOCTBEHHBIX
TOTOBHOCTb K HAyYHO- YKU3HEHHBIX TUIAHOB:
TEXHUYECKOMY - TOTOBHOCTb yYalTUXCs
TBOPYECTBY, BJaJICHUE K TPYJOBOU U
JIOCTOBEPHOI npodeccruoHanbHON
uHpopMmarueit o JESITEIbHOCTH, KaK
EPENTOBBIX BO3MO>KHOCTH Y4acTHs B




JMOCTHIKEHHUAX H
OTKPBITUSX MUPOBOU U
OTCUCCTBCHHOW HAYKH,
3aMHTEPECOBAHHOCTh B
HAyYHBIX 3HAHUAX
yCTPOHCTBA MUpa U
oOImIecTBa:

- TOTOBHOCTD yYaIiXCs
K TPYAOBOM U
podeCCHOHATTEHOM
NESITENLHOCTH, KaK
BO3MOXKHOCTH YYaCTHS B
PEIICHUH JIMYHBIX
OOIIECTBEHHBIX.
I'ocynapcTBEHHBIX U
00IIeHAIIMOHAJILHBIX
pooJIeM.

PEIICHUH JIMYHBIX
0OIIIECTBEHHBIX.
['ocynapcTBEHHBIX |
00IIIeHAIIMOHAIBHBIX
poOJieM.

MeranpeameTH

bie Y11

-CTaBUTh U
(bopMyIHpOBATH
COOCTBEHHBIC 3a/1a41 B
o0Opa3oBaTeIbHON
NEeATEeIbHOCTU U
KU3HCHHBIX CUTYaIIHSX;
-OpTaHU30BBIBAThH

3¢ pexTUBHBIN
HEOOXOIUMBIX IS
JOCTHKECHUS
IMOCTaBJICHHOM 1€/,
-COIOCTABJISITh
MOJIYYCHHBINA PE3yJIbTAT
NEATEIIBHOCTHU C
MIOCTABJICHHOMW 3apaHee
LETIBIO.

CTaBUTH U
(bopMyIMpOBaThH
cOOCTBEHHEIE 3314 B
oOpa3zoBaTeIbHON
JEATEIIbBHOCTH U
YKU3HCHHBIX CUTYaIHSIX;
-OpTaHU30BBIBATH

3¢ HeKTUBHBIN
HEOOXOAUMBIX IS
JIOCTHKCHHUS
MMOCTaBJICHHOM 1I€/IH;
-COIOCTABJISTh
MOJIYYCHHBIN PE3yJIbTAT
JIEATEIIbBHOCTH C
MOCTABJICHHOW 3apaHee
1EJIBIO




Ilo3HaBarennH
bIE

-MCKaTh U HAXOINUTh
000011IEHHBIE CIOCOOBI

-YICKaTh U HAXOIUTh
0000IIEHHBIE CIIOCOOBI

YV peuieHus 3aaa4, B pelieHus 3a1ad, B
TOM YUCIJIE, TOM YUCIIE,
OCYILIECTBIIATh OCYILECTBIISITh
Pa3BEPHYTHIN Pa3BEPHYTHIN
MH(GOPMALIMOHHBIN MOUCK | MHOOPMALIMOHHBIN
Y CTaBUTh HA €0 OCHOBE | [IOUCK U
HOBBbIE (yueOHbIE U CTaBHUTb HA €r0 OCHOBE
MT0O3HABATEJIbHBIE) HOBBIE (Y4eOHBIE U
3a7a4u; MO3HABATEIILHBIC)
-KPUTHUYECKH OLICHUBATh | 33]1a4H;
Y MHTEPIIPETUPOBATH -KPUTHYECKHU OLICHUBATh
UH(POPMAIUIO C Y UHTEPIPETUPOBATH
Pa3HBIX MMO3UIINA, UH(pOpMaIHUIO C
pacno3HaBarh U Pa3HBIX MMO3ULIMM,
(ukcupoBathb pacno3HaBaTh U
IPOTUBOPEYHS B ¢bukcupoBarb
UH(POPMaLIMOHHBIX IIPOTUBOPEYHS B
HMCTOYHHKAX; MH(OPMAIMOHHBIX
-BBICTPAUBATh HMCTOYHHKAX;
WHJUBUTyJIbHYIO -BBICTPANBAaTh
00pa3oBaTebHYIO WHIUBUTYAJIBHYIO
TPAeKTOPHIO, YUUTHIBasl | 00pa30BaTENIbHYIO
OTrpaHUYEHUS CO TPAEKTOPHIO, YUUTHIBAS
CTOPOHBI IPYTUX OTrpaHUYEHMUS CO
YYaCTHHUKOB U PECYPCHBIE | CTOPOHBI IPYTUX
OTrpaHUYCHMUS; YYaCTHHKOB U
-MEHSATh U YAEPKUBATh pecypcHbIE
pa3HbIE 03U B OrpaHUYCHMUS;
NI03HABATEJILHON -MEHSATh U yJIeP>KUBATh
NEATEIBHOCTH. pa3HbIE TIO3ULIMU B
ITO3HABATEIILHOU
NeSATETbHOCTH.
KoMMmyHUKaTH | -pa3BepHYTO, JIOTUYHO U | -Pa3BEpHYTO, JOTUYHO U
BHbIE TOYHO U3JIaraTh CBOIO TOYHO U3JIaraTh CBOIO
YV TOYKY 3PEHUS C TOYKY 3PEHHUS C

UCIIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U
MACbMEHHBIX )
SI3bIKOBBIX CPEJICTB;

UCIIOJIb30BaHUEM
aJICKBaTHBIX (YCTHBIX U
MACHbMEHHBIX )
S3bIKOBBIX CPE/ICTB;
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I11.

Conep:xanue

10 kaacc:

Beenenue. .Ouzrka 1 PU3NYECKUE METObI U3YUEHUS TPUPOIBI

®duszrka — Hayka o npupojie. Puzndeckue tena u seieHus. Habnrogenue u onuca-
HUe pusznueckux sBjIeHU. OU3UYECKUI SKCIIepUMEeHT. MoienupoBaHue sIBJICHUN
1 00beKTOB Npupojbsl. Duznueckue BEIUUMHBI U UX U3MEpeHHne. TOYHOCTh U MOo-
TPEUIHOCTh U3MEpeHNl. MexXTyHapoHas CUCTeMa €IUHUL]. (PU3NYECKUE 3aKOHBI U
3akoHoMepHOocTH. Dusnka u Texuuka. Hayunsrii Meton nmoznanusi. Ponb ¢usuku B
(bopMUPOBaHNUN €CTECTBEHHOHAYYHOW IPaMOTHOCTH.

MexaHn4veckue siBJICHUS

Mexanuueckoe JIBHKeHHE. MaTepuanbHas TOUKa Kak MOJEIb (PU3NYECKOTO Tena.
OTHOCUTENBHOCTh MeXaHu4eckoro aBmxeHusd. Cucrema otcuera. duznueckue
BEJIMYMHBL,HEOOXOAUMBIC JJII OMHUCAHUS JIBXKCHUSI U B3aMMOCBSI3b MEXIY HUMU
(myTh, MepeMeleHrne,CKOpoCTh, YCKOPEHUe, BpeMs NIBIKEeHUs). PaBHOMepHOEe U
PaBHOYCKOPEHHOE IIPSMOJIMHEWHOE JIBWKCHHE. PaBHOMEpHOE NBUKEHHUE II0
okpyxxHocTh. IlepBbiii 3akoH HproToHa m wuHepmusa. Macca tena. IlnoTtHOCTB
BemiectBa. Cuia. Enqunuibl cunbl. Bropoii 3akon HeroToHa.

Tperuit 3akon Heiorona. CBobogHoe mnazeHue Ten. Cuila TSHKECTH. 3aKOH
BcemMupHoOro tiarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTs.
CBsA3bp MEXIY CUJION TSXKECTU U Maccou tena. Jlunamomerp. PaBHOeCTByOIAs
cuna. Cuna tpeHus. Tpenue ckombxkenus. Tpenue nokos. TpeHue B mpupone u
TexHuke. HmnynbC. 3aKOH COXpAaHEHUsS HMIYJbCa. PeakTHBHOE JBUKECHUE.
Mexanuueckass pabora. MouHocTs. DHeprus. IloTeHimanbHas U KUHETHYECKas
sHeprus. IIpeBpaieHne OIHOroO BHJAa MEXAHWYECKOW DHEPTrMH B APYro. 3aKOH
COXPAaHEHHUsI TOJTHOM MEXaHUYECKOU IHEPTUU.

VY ci10BusL paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO 3aKPEIJICHHYIO OCh JIBUKCHMUS.
MomeHT cuiIbI.

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOpPUM CTPOEHUE BeEUIeCTBA. ATOMBI U
MOJIEKYJIbL. TemIoBoe ABUKEHUE ATOMOB U MOJIEKYJI.

BzaumopeiictBue  (MpuTsHKEHWE W OTTAJKMBaHWE) MOJEKyNl.  TeruioBoe
pPaBHOBECHE.

Temneparypa. CBsA3bp TemmepaTypbl CO CKOPOCTBIO XAaOTHYECKOTO JBHXKCHUS
YaCTHLL.

BuyTtpennsis sHeprus. Pabora u Termsonepegadya Kak CrocoObl HM3MEHEHUs
BHYTPEHHEW »JHepruu Ttena. KoaudecTBO TEIIOThl. 3aKOH COXpPaHEHUs U
MPEBpAILEHNS] DHEPTUM B TEIUIOBBIX MHpoueccax. McnmapeHne W KOHIEHcalusl.
[Tornomienue H>HEPrUM TMPU MCHAPEHUM KUJIKOCTA U BBIJICICHUE €€ MpH
KOHJIeHcaluu napa. Kurnenne. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT AaBJICHUS.
BrnaxHocTh BO31yXa.

OCHOBBI TEPMOAUHAMU KU

PaGoTa rasa npu pacmpenuu. [Ipeo6pa3zoBanus SHEPTUU B TEIIJIOBBIX MaIlTHHAX
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(mapoBasi TypOvHa, ABUTATENIb BHYTPEHHETO CTOpPaHUs, PEAKTUBHBINA JBUTATEIND).
KIIJI TerioBoii MalvHbI.

OCHOBBI JIEKTPOAMHAMHUKH

DeKTpUYECcKOe 10JIe KaK 0COOBIN BU MaTepuu. HanpsokeHHOCTh AJIEKTPUYECKOTO
noJjs. JeiicTBUE 3JEKTPUUECKOTO OISl Ha dJIEKTpUUecKue 3apsianl. Konmencarop.
DHeprus IEKTPUYECKOTO MOJII KOHIEHCaTopa.

DJIeKTprUUECKUM TOK. ICTOUHUKM 3JIEKTPUUECKOTO TOKA. DJIECKTpUYECKas LIETb U €€
cocTaBHble yacTh. HampaBneHue u AEUCTBUS SJIEKTpUUYECKOro Toka. Hocurenn
ANEKTPUUYECKUX 3apsioB B MmeTamuiax. Cuia Toka. DJIEKTPUUYECKOE HaNpsiKEHHUE.
DNEKTPUYECKOE COMPOTUBICHUE MPOBOJHUKOB. EJIMHUIBI  CONPOTHUBJICHUSI.
3aBUCUMOCTh CWJIBI TOKa OT HampspkeHus. 3akoH Owma g ydacTKa LEIu.
VY nenbHoe conpotuBiieHue. Peoctatel. [locnenoBarensHoe coeIMHEHNE
npoBOAHUKOB. [lapamiensHoe coeuHeHre MPOBOAHUKOB. PaboTa afekTpruieckoro
MOJIsi M0 TEPEMENICHUIO JJIEKTPUUECKUX 3apsoB. MOIIHOCTh 3JIEKTPUUYECKOIO
Toka. HarpeBanue nmpoBOJIHUKOB JIEKTPUUECKUM TOKOM. 3akoH J[xkoyis - JIeHna.
DIeKTpUYEeCKUEe HarpeBaTelbHbIE M  OCBETUTENIbHBIC TpuOOophel. KopoTkoe
3aMblKaHue. TOK B pa3IMYHBIX Cpeaax.

11 kaacc:

OCHOBBI 2JIEKTPOAUHAMUKH (MPOI0JIKEHHE).

MaranTtHoe noisie. BzanmonencTBrue TOKOB. MaruutHoe 1osie Toka. MaruutHas
nHaykuus. Caita Amnepa.

Cuaa Jlopenua.

DJIEKTPOMAarHuTHasT  WMHAYKIUS ~ SIBJIEHHE  DJIEKTPOMArHUTHOW  MHAYKIIWH.
MarauTHeli TOTOK. 3aKOH JJEKTPOMAarHuTHOM wuHAyKuuu. lIpaBuno Jlenua.
Camounaykuus. UHIyKTUBHOCTh. B3anMOCBA3b 3IEKTPUUYECKOTO M MArHUTHOTO
MoJIeH. DIEKTPOMArHUTHOE T0JIe. DIIEKTPOMAarHUTHBIE KOJIEOaHUSI U BOJIHBI
CpoOonnble KojebaHusi B KojebaTelnbHOM KoHType. llepwon cBOOOTHBIX
NIEKTpUUeCcKuX KoJjiebanuil. IlepemeHHbll anekTpuueckuii Tok. ['eHepupoBaHue
AIEKTPUYECKON IHEPTUU.

Tpancdopmarop. Ilepenaya s7aeKTpUIECKOM YHEPTUN. DICKTPOMATHUTHBIE BOTHBI.
CBoiiCTBa PIEKTPOMArHUTHBIX BOJH. [[puHiumel paarocssizu. TeneBuaeHue.
Onruka

CBETOBBIC BOJIHBI.

CKopoCTh CBE€Ta M METOAbl €€ M3MEPEHHUs. 3aKOHBI OTPAXKEHUS U MPETOMIICHUS
cBeTa. BoHOBBIE CBOMCTBA CBETa: AUCHEPCHs, UHTEpPEPEHIIUs CBeTa, AUPpaKIus
cBeTa. KorepeHTHOCTh, MONEepEeYHOCTh CBETOBBIX BOJH. [lomsapu3zanus certa.
DJIEMEHTBl TEOPUU OTHOCUTEIBLHOCTH. [loCTynarsl TEOPUHM OTHOCUTEIBLHOCTH.
[TpUHITMIT OTHOCUTEILHOCTH DUHINITEHHA.

[ToctostHeTBO cKOpocTH cBeTa. [IpocTpaHCTBO U BpeMsI B CIEHUAIIBHON TEOPUU
OTHOCHUTENBHOCTH. PensiTuBucTCKas AMHAMUKa. CBsI3b MacChl C SHEPTHEI.
N3nydeHus u CneKTpsl
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PaznuuHbie BUIBI DJIEKTPOMArHUTHBIX M3IYYEHUH U HUX [PAKTUYECKOE
NpPUMEHEHHUE: CBOICTBA M MPUMEHEHHWE HWH(GPAKPaCHBIX, YJIbTPA(PHUOJIETOBBIX U
PEHTTeHOBCKUX u3itydeHui. [1lkana 3JeKTpOMarHuTHBIX U3ITyYEHUMN.

KBanroBasi puszuka

['unore3a Ilnanka o kBaHTtax. ®oTodaPdexr. YpaBHeHue ODiHIUTEHHA HJIA
dboroaddexra. Dotonpl. I'umore3a ne bpoins o BOJHOBBIX CBOMCTBAaX YacCTHII.
KopnyckynsipHo-BonHOBOM ~ ayanu3M.  COOTHOLIEHHWE  HEOIPEIEICHHOCTU
['eiizenOepra. Ctpoenue aroma. OmbiTel Pesepdopnma. KsantoBbie mocTynaTsi
bopa. Mcrnyckanne u norIomeHue cBeTa aroMoMm. Jlazepel.

Mogenu cTpoeHUss aTOMHOTO sipa: NPOTOHHO-HEUTPOHHAs MOJENIb CTPOCHUS
aTOMHOTO sifpa. Sneprbie cuibl. JlepexkT mMacchl U PHEPrusi CBSI3W HYKJIOHOB B
anpe. SlnepHas SJHepreTrKa.

Binsitnne WOHM3MpYIOLIEH paaudalvu Ha JKUBBIE OpPraHu3Mbl. Jlo3a wm3iydeHwus,
3aKOH PaJIMOAKTUBHOIO Pacliajia U €ro CTATUCTUYECKHUI XapakTep. DJIeMEHTapHbIE
YaCTHULIbI: YACTULIBI U aHTUYACTULIBI. DyHAaMEHTAJIbHBIE B3aUMOJICUCTBUA.
Crtpoenue Beenennoil. CtpoeHue comHeuHon cucremsl. CucteMa «3emits — JlyHay.
O6mme ceaeHuss o CounHile (BUJ B TEJIECKOIN, BpallleHHWEe, pa3Mephl, Macca,
CBETHMOCTh, TEMIIEpPaTypa COJIHIIA U COCTOSIHUE BEILIECTBA B HEM, XMMHYECKUU
cocTaB). ICTOYHUKY 3HEPrUun U BHyTpeHHee cTpoeHne ConHua.

®duznueckass npupoja 3Be3a. Hama [Mamaktuka (coctaB, CTpOeHHUE, NBUKCHHE
3Be3/1 B ['aylakTuke u ee BpaiieHue). [IpoucxoxkaeHue W SBOJIONUS TaJaKTUK U
3BE3I.

IHoBTOpeEHue.
10 kaace
Ne| Paznen KonnuecTBo KonTtpon | JTabopato
4acoB bHBIC pHBIE
paboThl | pabOTHI
1 | Beenenne. @Puszuka u 1
dusznueckue METO/IbI
W3YUYEHUS IPUPOIBI
2 | MexaHnuka 25
3 | OCHOBBI  MOJEKYJAPHO- 10 | 1
KMHETUYECKOU TEOPUH
4 | OCHOBBI TEPMOJIHAMUKHI 8
5 | DnexTpoanHAMUKA 24 1 1
6 | pe3eps 2
Uroro 70 yacoB

Tembl 1adopaTopHbIX pador B 10 Kiacce
JlaGoparopHas pa6ota Nel «M3yueHne nBUXKEHUS TeJIa 10 OKPYKHOCTH
JlaGoparopHas padota Ne2 «M3mepenue ko3 huiirieHTa TpPEeHUsT CKOJIbKECHUS
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JlaGopatopHas pabora Ne3. «/3yueHume 3aKOHa COXPAHEHHS MEXaHHMYECKOU
SHEPTUNY.

JlabopatopHass pabGota Ne4

JIroccakay
JlaGoparopuas pabota Ne5. «M3mepenne 3/IC u BHYTPEHHETrO COMPOTHUBIICHUS
UCTOYHHUKA TOKA».

«JKcriepuMeHTanbHas TpoBepka 3akoHa ['eit-

No

HaumenoBaunue
pa3nenoB U TEM

HcTounuk

Komudukarop
EID

Komudukarop
BITP

l.

KonTponbnas padbota
Nel «MexaHuKa

JIngaKTH4ecKue
Marepuassl Pusnka
10 xnacc A.E.Mapon
M. u3narenscTBoO
«dpoda» 2015 .
Tematnueckue camo-
CTOSITETIbHBIE U KOHT-
pOJIbHBIE PA0OTHI IO
¢dusuke 10 kace
O.U.I'pomueBa M.
2014r

1.1.1-1.1.9

2.1-2.6

KoHntposnbHas paborta
No2  «OcHOBBI
MOJIEKYJISIPHO-
KUHETHYECKOU
TeOpun"

JnnakTnueckue
Marepuasbl Pusznka
10 xknacc A.E.Mapon
M. u3narenscTBO
«dpoda» 2015 .
TemaTnueckue camo-
CTOSITETIbHBIE U KOHT-
POJIbHBIE PAOOTHI 11O
¢dusuke 10 kmacc
O.U.I'pomuieBa M.
2014r

2.1.1-2.1.17

3.1-3.7

KoHntposnbHas paborta
Ne 3 «OcHOBBI
TEPMOTUHAMUKI

JnnakTuueckue
Martepuaibl Pu3nka
10 xknacc A.E.Mapon
M. u3naTensrCcTBO
«dpoda» 2015 .
Tematnueckue camo-
CTOSITENIbHBIE U KOHT-
POJIbHBIE PAOOTHI 1O
¢dusuke 10 kimace
O.N.I'pomiieBa M.
2014r

2.22-22.11

3.1-3.7

KoHntposbHas paborta

Jnnaktnueckue

3.1.1-3.2.10

4.1-4.7
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No 4 «3akoHEBI
[MOCTOSSHHOTO TOKa»

maTtepuanbl Pu3rka
10 xnacc A.E.Mapon
M. u31aTensLCcTBO
«Ipoda» 2015 1.
TemaTuueckue camo-
CTOSITEJIbHBIC U KOHT-
POJIbHBIE PAOOTHI 11O
¢uzuke 10 kiacc

O.U.I'pomiieBa M.

2014r M. u3n.

«IK3aMeH».
Htorosas JInpakTnyeckue
KOHTpOJIbHAs paboTa | MaTepuaibl Ousnka
Ne 5 10 kimacc A.E.Mapon

M. u31aTenbCTBO
«dpoda» 2015 .
TemaTuueckue camMo-
CTOSITEIBLHBIC Y KOHT-
pOJIbHBIE pAaOOTHI 11O
¢usuke 10 kiace

O.U.I'pomueBa M.

2014r. M. u3zg.

«DK3aMEH»

11 knace
Ne| Paznen KomnuecTBo KonTtpon | JTabopato
4acoB bHBIC pHBIC
paboThl | pabOTHI
1 | MaruuTtHoe€ noJie 5
2 | DNEeKTpOMarHuTHas 7 1 1
.| nHOYKUMS
3 | DNEeKTpOMarHuTHbIE 10 1
. | konebaHus U BOJHBI
4 | OnTuka 15 1 2
5 | KBanToBas ¢usnka 17 2 1
6 | [ToBTOpeHue 7 1
Uroro 68 JyacoB

Tembl 1a0opaTopHbIX pador B 11 Kiacce
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JlaboparopHas padota Nel: M3ydyeHue 37eKTpPOMarHUTHON UHTYKITHH.

JIaGopatopnas pabora Ne2: M3mepeHue nokaszaress MpeloMICHHUS CTEKIIA.
JlaboparopHas padota Ne3: M3mepeHue NuHbI CBETOBOW BOJIHBI.
JlaboparopHas pabota Ned: «3yueHne TpeKOB 3apsKEHHBIX YACTHID

No

Haumenosanue
pa3nenoB U TEM

HcTounuk

Komudukarop
EI'D

Komudukarop
BIIP

KonTponbhas pabota
Nel
«NEKTpOMarHuTHasI
UHITYKITASD

JIngakTMyecKue ma-
tepuanbl Ouznka 11
kiacc A.E.Mapon M.
M31aTeNbCTBO
«Ipoda» 2015 1.
TemaTuueckue ca-
MOCTOSITEJIbHBIE U
KOHTpPOJIbHBIE pabo-
ThI 110 (pusuke 11
kiaccO.N.I'pomiieBa
M. 2014r

33.1-3.4.7

4.4-4.5

KoHntposnbHas paborta
No2 «Konebanusa n
BOJIHBI"

JlnnakTuaeckue Ma-
tepuaibl Ouznka 11
kiacc A.E.Mapon M.
M31aTeNbCTBO «/lpo-
da» 2015 r. Tematu-
YECKHE CaMOCTOs-
TEJHbIE U KOHTPOJIb-
HbIE pa0bOTHI O (Pu-
3uke 11 kmace
O.N.I'pomiieBa M.
2014r. M.u3n.
«IK3aMEH»

3.51-3.6.12

4.6-4.7

KoHntposnbHas paborta
Ne 3 «OnTukay»

Jnnaktuueckue ma-
tepuasibl Ousznka 11
kiacc A.E.Mapon M.
U3AaTeNnbCTBO «/lpo-
da» 2015 r. Tematu-
YECKHUE CaMOCTOSI-
TEJTHbIE U KOHTPOJIb-
HbIE paOOTHI IO
¢dusuke 11 kimace
O.N.I'pomiieBa M.
2014r

43-4.6

5.1-54

KontposnbHas paborta
No 4 «KBaHTOBas

Jnnaktuueckue
Marepuansl Pusuka

5.1.1-5.3.6

5.6-5.7
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buzuka» 11 xnacc A.E.Mapon
M. u31aTeILCcTBO
«Ipoda» 2015 1.
Tematnueckue
CaMOCTOSITENIbHBIE U
KOHTpPOJIbHBIE pabo-
ThI 110 pu3uke 11
kinacc O.1.I'pomiieBa
M. 2014r. M. u3n.

«DK3aMEeH»
5 | UroroBas Jnnaktnueckue
KOHTpOJIbHAs pabota | Matepuasibl Pusuka
Ne 5 11 kimacc A.E.Mapon

M. u31aTenbCTBO
«dpoda» 2015 .
TemaTnueckue
CaMOCTOSITEJIbHBIC U
KOHTPOJIbHBIE pabo-
ThI 110 (pusuke 11
kinacc O.M.I'pomiieBa
M. 2014r. M. u3n.
«IK3aMeH»

HNuTepHer-pecypcesl

1 Aaumanmu ¢uzndeckux o0bekToB. http :// physics . nad . ru/
2 )Kugas dusuka: odyuaromas mporpamma. http :// www . int -
edu . ru/ soft / fiz . html

9 Vpoxku ¢u3mku ¢ ucnojib3oBanueM MuTtepHera.

http :// www . phizinter . chat . ru/

3 ®uzuka.ru. http :// www . fizika . ru/

4 ®usuka: koJueKius onbIToB. http :// experiment . edu . ru /

S ®usuka: ANEKTPOHHAS KOJUICKIIHS ONBITOB.

http :// www . school . edu . ru / projects / physicexp
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