AHHOTAIIUA
padoueii nporpaMmMbl y4yeOHOro npeamera «@u3nkay» 14 odyyaromuxes 7-9 k.
(0a30BbIii YpOBEHDb)

Pabouas mporpamma oTaenbHOro yuyeOHOro npeameta «Dusukay mas oOydaromuxcs S5-
9 knaccoB Ha 0a30BOM ypOBHE pa3paboTaHa B COOTBETCTBHH ¢ TpeOoBaHHsIMU DenepanibHOTO
TOCYJapCTBEHHOTO 00pa3oBaTEbHOTO CTaHIAapTa OCHOBHOTO O0OIIero oOpa3oBaHUS W
[IpumepHOif 0OCHOBHOI 00pa30BaTEIBLHOMN MPOrPAMMO OCHOBHOTO 00IIIEero 00pa3oBaHUsI.

Cpok ocBOeHHsI POrpamMMbl —3 y4eOHBIX TOJ1a.

Ili1anupyembie pe3yJibTaThbl OCBOCHHUS Y4eOHOro npeamera «Pu3nkar.

BbINyCKHUK HAYYUTCSH:

* coOmromath mpaBuia O€30MACHOCTH W OXpaHbl Tpylda Hpu padbore ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM;

* TIOHMMAaTh CMBICII OCHOBHBIX (DM3MYECKUX TEPMHUHOB: (pu3mdeckoe Teino, Gpuzndeckoe
sBIIeHUE, pU3nUecKas BeJIMYMHA, SAMHHUIIBI H3MEPEHMUS,;

* pacro3HaBaThb MpPOOJIEMBI, KOTOPbIE MOMKHO PELIUTh NIpU TMOMOIIU (HU3HUECKUX
METOJIOB; aHAJIM3UPOBATh OTJEIbHBIC 3TaIlbl MPOBEIEHUS HCCIEIOBAHUN U MHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOIEHNUH U OIBITOB;

® CTaBUTbH OMNbITHI MO UCCIIECJOBAHUIO (PU3MUECKUX SIBICHUNA WIH (GU3NYECKUX CBOMCTB
Ten 0e3 WMCIOJb30BaHUS TMPSMBIX H3MEPECHHH; NpH ATOM (OpPMYJIHUpoBaTh MpobieMy/3amaqy
y4eOHOr0 PKCIEepUMEHTa; COOMPaTh YCTAHOBKY M3 MPEJIOKEHHOIO0 000pYI0BaHMs; IPOBOJUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBI.

* [OHUMAaTh POJIb FKCIIEPUMEHTA B MOJyY€HUU HAyYHOU MH(pOpMaluu;

* MPOBOJUTH HpSMblE M3MEpPEHUs (PU3UUECKHX BEJIMYMH: BpPEMS, PAacCTOSHHE, Macca
Tena, o0beM, Cuila, TeMIepaTrypa, aTMoc(epHoe AaBlieHUE, BIAXHOCTh BO3/yXa, HampsKeHHE,
cuja TOKa, paauanioHHBIA (OH (C HCHOJB30BAaHUEM JIO3UMETpA); MPU 3TOM BBIOMpATH
ONTHUMAJIBHBINA CIIOCOO U3MEPEHMSI M HCTIONIb30BaTh MPOCTEUIITNE METObI OIIEHKH MOTPEIIHOCTEN
WU3MEPEHUI.

* MPOBOJUTH HCCJIENOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEJIUYHMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TMpPU HSTOM KOHCTPYHPOBATH YCTaHOBKY, (PUKCHUpPOBATH pe3yJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUJE TAaOMUI U IpaduKoOB, J1e1aTh BHIBOIbI
0 pe3yJibTaTaM HCCIIeA0BaHNUS;

* MpPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3MUECKUX BEJIIMYMH: TPH BBITOJIHEHUU
U3MEpPEeHU cobupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl NMPEAJIOKEHHON HWHCTPYKLIHH,
BBIUUCIISATH 3HAYCHHE BEJIMYMHBI U aHAIU3UPOBATH MOJYyUYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU
TOYHOCTH W3MEPEHHUI;

* aQHANU3UPOBATh CUTYallMU MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX
NPOSIBICHUE M3YYEHHBIX (U3MUECKUX SBICHUN WJIM 3aKOHOMEPHOCTEH U MPUMEHATH
UMEIOLINeCs 3HAaHUS 17151 UX OOBSCHEHUS;

* [OHMMAaTh NPUHUUINBI JEHCTBUS MalllMH, NPUOOPOB MU TEXHUYECKUX YCTPOMCTB,
yCIIOBUS UX O€30MacCHOT0 UCTIOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

* JCINOJb30BaTh MPHU BBHIMOIHEHUH Y4E€OHBIX 3a7ad4 HAyYHO-TOMYJISIPHYIO JUTEpaTypy O
buznyecKux SBICHUSAX, CIPAaBOYHBIE MaTEpUabl, pecypchl IHTepHeT.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUHUTHCSH:

* 0CO3HABAMb UYEHHOCMb HAYYHBIX UCCIe008aHUl, pONb QU3UKU 8 pacCUiupeHuy
npeocmasieHull 00 OKpyjicaroujem Mupe u ee 8Kiao 8 YIydueHue Kauecmea HCUusHu,

* UCNONB308AMb NPUEMbl NOCMPOEHUS uUUYECKUX Mooeell, NOUCKA U PopMYyIUposKU
00KaA3amenbCme 8blOGUHYMbBIX SUNOME3 U MeopemuyecKux 8bl860008 HA OCHO8E IMAUPUYECKU
YCMAHOBNIeHHbIX (PaKmos,

* CcpasHuéambv MOYHOCMb USMEPEeHUsl (QU3UYEeCKUX BelUYUH NO  BelUHUHE  UX
OMHOCUMENbHOLL NOSPEUWHOCU NPU NPOBEOEHUU NPAMBIX USMEPEHULL

* camocmosamenbHo NpoBOOUMb KOCBEHHble USMEPEeHUs U UCCIe008aHUsL (PU3UUECKUX



BENIUYUH C UCNONIL30BAHUEM PA3TUYHBIX CHOCOO08 UMepeHUs (QUUYECKUX BeIUYUH, 8blOUPAMb
cpeocmea usMepeHusi ¢ y4emom HeoOX0OUMOU MOYHOCMU U3MepeHuti, 000CHO8bl8aMb 8b100D
cnocoba usmepeHus, a0eKk8amHo20 NOCMAasIeHHOU 3a0aye, NPo8oOUMb OYEHKY O0CHO8EPHOCHU
NONYYEHHBIX Pe3ylbmamos;

* gocnmpuHuMamv UHGOpMAYU GUIULECKO20 COO0epHCaHUs 8 HAYUHO-NONYJIAPHOU
aumepamype u Cpeocmeax Macco8ou UHDOPMAyuU, KpUmuyecKku OYeHUsamov HOLY4YEeHHYI0
UHGhoOpMayuUI0, AHATUBUPYS ee COOepICanHUe U OaHHble 00 UCMOYHUKe UHpopMmayuu,

* co30aeamb cOOCMBEHHble NUCbMEHHbIE U YCIHblEe COOOUeHUs O PU3UYECKUX ABTIeHUSX
H4  OCHOBe  HECKONbKUX  UCMOYHUKO8  UHGDOpMAyuu,  conposoxicoams  blCHyNIeHUe
npezenmayuet, y4umoléas 0CoOOEHHOCMU ayOUMOpPULU C8epPCMHUKOS.

Mexann4yeckue siBJICHUS

BbINyCKHUK HAYYUTCS:

* pacro3HaBaTh MEXaHUYECKHE SIBJICHHS M OOBSCHATH Ha OCHOBE MMEIOLIUXCS 3HAHUUN
OCHOBHbIE CBOMCTBA WJIM yCIIOBUSI MPOTEKAHUSI 3TUX SIBJICHHI: paBHOMEPHOE U HEPaBHOMEPHOE
JBUKEHHE, PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHHE, OTHOCHTEIHHOCTH
MEXaHUYECKOTO JIBUKEHUS, CBOOOHOE MaJICHHUE Tell, pPABHOMEPHOE BUKEHHUE M0 OKPY>KHOCTH,
MHEPLIYA, B3aUMOJICHCTBUE TN, peaKTUBHOE JIBIKEHHE, Tiepeada IaBJIeHUs TBEPAbIMHU TEIaMU,
KUAKOCTAMU M Ta3aMH, aTMOC(epHOE [JaBlieHHE, IUIaBaHHUE TeJ, PAaBHOBECHE TBEPIbIX Tel,
UMEIOUINX 3aKpeIICHHYI0 OCh BpallleHus, KoyeOaTeslbHOE JBI)KEHUE, PE30HAHC, BOJHOBOE
JBIDKEHUE (3BYK);

* ONUCHIBAaTh M3YYEHHBIE CBOICTBA Te€d M MEXaHUYECKHE SBIICHUS, HCIOJIb3Ys
buznyeckue BETUYHUHBL: MyTh, IEpEMEIIeHHEe, CKOPOCTh, YCKOPEHHUeE, epuo ] oOpalieHus, Macca
Tena, IJIOTHOCTh BEIIECTBa, CHia (CHiia TSHKECTH, CHJIa YOPYTOCTH, CHUJia TPEHUs), JaBJeHHE,
UMIYJIbC TeNa, KUHETUYEeCKas »SHEeprus, NOTEHUHUalIbHas JHEpPrus, MeXaHudeckas pabora,
MexaHudeckas MorHocTh, KIIJl mpu comepmieHnr paboThl C HMCHOJb30BAaHUEM IPOCTOTO
MeXaHM3Ma, CHJIa TPEHUS, aMIUIUTY/1a, IEPUOJT U YacTOTa KoJIeOaHH, IJTMHA BOJIHBI U CKOPOCTh
€€ pacIpoCTpaHEHHUs; TMpPH ONUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHH  CMBICI
UCIIONIB3YEMBIX BEJIMYUH, WX OOO3HAUEHUS M EIUHHUIBI U3MEpPEHHs, HaXOIUTh (QOPMYJIbL,
CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO0 BEIMYMHY C APYTMMHU BEITUYMHAMU, BBIUMCISATH 3HAUCHUE
(U3UYECKON BETMYUHBI;

* aHANU3HUPOBATh CBOICTBA TEJl, MEXAaHWYECKUE SIBICHHS M MPOLECCHl, HUCMOJIb3Ys
¢usnyecKkne 3aKOHBI: 3aKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIUI
CYNEPIIO3UITNH CHII (HaXOXKeHne paBHoAeCcTBYoIIeH cmbl), I, I1 u 11 3akonsr HetoToHa, 3aK0H
COXpaHEHUs MMITyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpU 3TOM pas3iMyvaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBHIPAKEHUE;

* pas3nuyaTh OCHOBHBIE MPHU3HAKKM H3YYEHHBIX (PU3MYECKUX MOJeNed: MaTepuaibHas
TOYKa, MHEPLIMAJIbHAs CUCTEMa OTCYETA,

* pemath 3a/1a4M, UCMONb3Yysl PU3NUYECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTUH, 3aKOH
BCEMUPHOTO TATOTeHUs, NnpuHiun cyneprnosuiuu cwi, [, 11 u III 3akonsl HeroToHa, 3akoH
COXpaHEHHUs WMIyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GHOPMYJIBI,
CBS3BIBAIOIINE (PU3NYECKUE BEIUYHMHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Teja, IUNIOTHOCTh
BElIeCTBa, CUja, JIaBJICHUE, UMITyJIbC Teja, KUHETHYeCKas SHEprusi, NOTEHIUANbHAs dHEPTus,
MexaHudecKas pabora, mMexaHudeckas MorHocTh, KIIJ[ mpocToro mexanusma, cuia TpEeHUS
CKOJIb)KEHUS, KOA(P(UIIUEHT TPEHUs, aMIUIUTY1a, IEPUOJ] U 4acTOTa KOJIeOaHH, IIMHA BOJHBI U
CKOPOCTh €€ pAaclpOCTpaHEHMs): Ha OCHOBE aHalu3a YCIIOBUS 3a/layll 3allUChIBaTh KPAaTKOE
yCIIOBUE, BBIACNATh (PU3NYECKHE BEITUYMHBI, 3aKOHbI U (OpPMYJIbl, HEOOXOAMMBIE IS €€
pelIeHus, MPOBOJIUTh PACUYEThl U OLEHUBATH PEANbHOCTh MOJYYEHHOT'O 3HAUY€HUs (U3NYECKOM
BEJIMUMHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYYHUTHCSH:

® UCNONb3068AMb 3HAHUA O MEXAHUYECKUX SGNIeHUIX 6 MNO0BCeOHeB8HOU JHCUSHU OJisl
obecneuenusi 6ezonacHocmu npu oopawjeHuy ¢ npudoOpamu U MexHUYeCKUMU YCmpoucmeamu,
0I5l COXpaHeHUusi 300P06bsi U COONOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOCeHUsl 8 OKpYcaroujell



cpede; NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb308AHUA  (PU3UYECKUX 3HAHUU O
MEeXaHUYecKUux s6IeHUaX U (Qu3U4ecKux 3aKOoHax, npumepvl UCNONb308AHUS B0300HOGIAEMbIX
UCTMOYHUKO8 — JHepeuu,  IKOJIO2UHEeCKUX  NOCNeO0CMmBUll  UCCIe008aHU  KOCMUYECKO20
npOCMpAHCM8;

*  pasiuuamv 2paHuybl NPUMEHUMOCMU UIUYECKUX 3AKOHO8, HNOHUMAMb B8Ce0Ouuti
xapakmep @YHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYeCKOU dHepeuu, 3aKOH
COXpaHeHUs UMNYIbCd, 3AKOH BCEMUPHO20 MA2OMEHUs) U O2PAHUYEHHOCb UCHOIb308AHUS
yacmHwix 3aKkoHo08 (3axkon I yka, Apxumeoda u op.),;

*  HAX00Uumv A0eK8aAMHYI0 NPEONONCEHHOU 3a0ade @UUYECKVI0 MOOelb, pa3peulams
npobnemMy KAk Ha OCHO8e UMEWUXCA 3HAHUNL NO  MeXaHuke C  UCHOIb308aHUeM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

TenJioBble sIBJICHUA

BbINyCKHUK HAYYUTCSH:

* pacro3HaBaTh TEIUJIOBbIE SIBICHHUS U OOBSICHATH Ha 0aze HUMEIOUIMXCS 3HAHUHN
OCHOBHBIE CBOICTBa WJIM YCIIOBHS MPOTEKAHUS 3THUX sBJIEHUN: nuddysus, n3meHeHue odbema
TeJ TPU HarpeBaHuW (OXJIAXKICHWH), OOJbIIAs CKUMAEMOCTh Ta30B, Majas CKUMAaeMOCTb
KUAKOCTEH M TBEpABIX TeJ; TEIJIOBOE paBHOBECHE, HCIApeHHe, KOHACHCallus, IIaBJIeHHE,
KpUCTAJIM3AIUs, KHUIEHHE, BIAXKHOCTh BO3[yXa, pa3jUYHble CIOCOOBI Teronepeaadn
(TerI0NpPOBOJHOCTh, KOHBEKIUS, U3JIyUE€HUE), arperaTHble COCTOSHUS BELIECTBA,lOTJIONIEHUE
SHEPruu MPH UCHAPEHUU KUIKOCTH U BbIJCJIEHUE €€ NMpU KOHJEHCAIMM Tapa, 3aBUCUMOCTH
TEMIIEPATYpPbI KUTIEHUS OT AAaBJICHUS;

* OIUCHIBaTh M3YUYECHHBIE CBOMCTBA TEJN U TEIUIOBHIC SIBJICHUS, UCIOJB3Ys (U3NUECKUE
BEJIMUMHBI: KOJMYECTBO TEIIOThI, BHYTPEHHSSI SHEPIUs, TeMIepaTypa, yAeIbHas TeJI0EMKOCTh
BEIECTBa, YyJelibHas TeIUIOoTa IUIABJICHHUS, yJAeJIbHas TEIuloTa HapooOpa3oBaHMs, YielbHas
TEIUIOTa CropaHus TOIUIMBA, KO3()PPUIMEHT MOJE3HOro IEHCTBHS TEIUIOBOTO JIBUTATeNs; MpU
ONMCAHWU TPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, HX
0003HaYeHUSI U €TUHUIIBI U3MEPEHUS, HAXOAUTh (POPMYIIb, CBSA3BIBAIOLIUE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMH BETUYMHAMU, BBIUYUCIISITh 3HaU€HUE (PU3NYECKON BETUUHMHBI;

* aHANM3HUPOBATh CBOICTBA TEJ, TEIUIOBBIE SBICHUS U MPOLECCHI, UCIOIb3Yys] OCHOBHbBIE
MOJIO’KEHUSI aTOMHO-MOJIEKYJISIPHOTO YYE€HHMS O CTPOCHHMHM BEIIeCTBAa U 3aKOH COXPaHEHUs
SHEPTruy;

* pas3nuyaTh OCHOBHBIC MPU3HAKM M3YUYEHHBIX (PU3NYECKUX MOJENEH CTPOECHMS ra3os,
KHUJKOCTEH U TBEPIbIX TEI;

* MPUBOAWTH TMPUMEPHl MPAKTUUYECKOTO KCIONb30BaHUS (U3MUECKUX 3HAHUUH O
TEIUIOBBIX SIBJICHUSX;

* pemarh 3aJa4d, MCIOJIB3YsSI 3aKOH COXpPAHEHHUS SHEPTruU B TEIUIOBBIX Ipolieccax U
dbopMyIbl, cBs3bIBatOIME (U3MYECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHL, TeMIepaTypa,
yAenbHas TEIUIOEMKOCTh BEIECTBa, YyZAeNbHas TEIUIoTa IUIaBJICHMsS, YyJAeIbHAas TeIioTa
napooOpa3oBaHus, yAeIbHasl TEIJIOTa CTOPaHUS TOIUIMBA, KO3(PPHUIMEHT MOJE3HOTO NEeHUCTBUS
TEIUIOBOTO JIBUTaTels): Ha OCHOBE aHallM3a YCIIOBUS 3aJjauyd 3allChIBaTh KPAaTKOE YCIOBHE,
BBIICTATh (U3MYECKHUE BEIUYHMHBI, 3aKOHBI M (OpPMYIbl, HEOOXOAMMBIE IJii €€ pPEIICHHUs,
IIPOBOJMTDH PACcUEThl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaYeHHSI (PU3NUECKON BETHUNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUUTHCSH:

® UCNONb3068aMb 3HAHUAL O MENI08bIX SGNeHUAX 8 HNOBCEOHEBHOU JHCU3HU  OJIsl
obecneuyenusi 6ezonacHocmu npu oopawjeHuy ¢ npudoOpamu U MexXHUYeCcKUMU YCmpoucmeamu,
0I5l COXpaHeHusi 300P06bsi U COONOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOCeHUsl 8 OKpYicaroujell
cpede; npuBoOUMb NpUMePbl IKOIOSUYECKUX NOCIeOCMBUll pabombsl 0guzameieli 6HYympeHHe20
C20paHUsl, MEeNnn08bIX U 2UOPOIIEKMPOCMAHYULL

*  pasiuuamv 2paHuybl NPUMEHUMOCMU OUIUYECKUX 3AKOHO8, HOHUMAMb 8Ce0Ouut
xapaxkmep GyHOamenmanohslX GUIULECKUX 3AKOHO8 (3AKOH COXPAHEHUS IHep2UU 8 Menjio8blx
npoyeccax) u 02paHuieHHOCMyb UCNONIb30BAHUS YACHHBIX 3AKOHO8,

*  HAX00Uumv A0eK8aAMHYI0 NPEeONONCEHHOU 3a0ade @UUYECKVI0 MOOelb, pa3peulambs



npooneMy Kak Ha OCHO8€ UMEIOWUXCS 3HAHUL O MENna08blX ABIEHUAX C UCHOIb308aAHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

DJieKTpuYecKkre 1 MATHUTHbIE SIBJICHUS

BbINyCKHUK HAYYUTCSH:

* pacro3HaBaTh 3JEKTPOMArHUTHbBIE SBJIECHUS U OOBSACHATH HA OCHOBE HMMEIOIIUXCS
3HaHUW OCHOBHBIE CBOMCTBA WJIM YCIOBHUSI NPOTEKAHMSI ITUX SBJICHHM: AJIEKTpU3ALUS Tell,
B3aUMOJICICTBUE 3apsI0B, DJIEKTPUUECKHH TOK M €ro JEeUCTBUS (TETUIOBOE, XMMHYECKOE,
MarHMTHOE), B3aMMOJICIICTBIE MAarHUTOB, IEKTPOMArHUTHAs MHAYKLHUA, JeHCTBHE MarHUTHOTO
MoJjii Ha TMPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKEHHYIO YacTUIly, JeWCTBHE
JNEKTPUYECKOTO TOJISI Ha 3apsHKEHHYIO YacTHUILy, AJIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIMHEIHOE
pacnpocTpaHEeHUE CBEeTa, OTPAKEHHUE U IPEJIOMIICHUE CBETa, AUCIIEPCHUS CBETA.

® COCTaBJIATH CXEMBl JIEKTPUUYECKUX LIENel C MOCIeI0BAaTEIbHBIM U IapaljiebHbIM
COEIMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHbIe 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUYECKUX LIeTIen
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, JIaMIIOUKa, aMIIEPMETP, BOJIBTMETP).

* JCINOJb30BaTh ONTUYECKUE CXEMBI JIJIsl TOCTPOCHUS M300paKeHU B IUIOCKOM 3epKajie
1 coOMparomen JuH3e.

* OINUCHIBaTh W3YYCHHbIE CBOWMCTBA TEJN U DJIEKTPOMArHUTHBIE SIBICHUSA, HUCIOJIb3YS
dusznyeckue BETUYMHBL: JJIEKTPUUECKUI 3apsi, cuja TOKa, D3JEKTPHUUECKOe HamlpshKeHue,
INEKTPUYECKOE COMPOTUBIICHUE, YJEIbHOE COMPOTHUBIIEHHUE BELIECTBA, padOTa 3JIEKTPHUUECKOTO
MoJisi, MOIIHOCTh TOKa, (POKyCHOE pacCTOSIHME U ONTHYeCKas CuiIa JIMH3bI, CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa; NMPU OMUCAHUHM BEPHO TPAKTOBATH
¢u3nyecKuit CMBICT HCIIOJIb3YEMbIX BEJIWYMH, MX OOO3HAYeHHS W EAUHMIIBI H3MEpPEHUS;
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOILINE TaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIMYMHAMHU.

* aHANM3HUPOBATh CBOMCTBA Tell, AJEKTPOMArHUTHBIE SIBJICHUS U TPOLECCHI, UCTIOIb3YS
¢buznyecKre 3aKOHBI: 3aKOH COXPaHEHUs AIEKTPUIECKOro 3apsa, 3akoH OMa A1 ydacTka LenH,
3akoH Jlxoyns-JleHna, 3aKOH MOPSIMOJIMHEWHOrO PaCHpOCTPAHEHHS CBETA, 3aKOH OTPAXKEHMUS
CBETa, 3aKOH NPEJIOMJICHUSI CBETa; MPHU ATOM pas3iinyarh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOe BhIpasKEeHUE.

* [PUBOAWTH TMPUMEPHl MPAKTUUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUUH O
AIEKTPOMArHUTHBIX SIBJICHUSIX

* pemiath 3a/1a4M, UCMOJIBb3YA (pru3HUeckue 3aKoHbI (3aKkoH OMa Uit y4acTKa LeMu, 3aKOH
Jxoyns-JIeHna, 3akKOH NPSIMOJIMHEWHOTO PACIpPOCTPAHEHHsI CBETA, 3aKOH OTPAKCHUSI CBETA,
3aKOH TIPEJIOMJICHUS CBeTa) W (HOPMYJIbI, CBS3bIBAOMNE (U3MYECKHUE BEIMYMHBI (CHUJIa TOKa,
JNEKTPUYECKOE HaIpsDKEHHUE, JJIEKTPUYECKOE COMPOTUBIEHUE, YAEIbHOE CONpPOTHBICHUE
BElIECTBa, paboTa IEKTPUUYECKOTO MOJIsl, MOIIIHOCTh TOKa, (POKYCHOE PACCTOSTHUE M ONTUYECKas
CWJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacTOTa CBeTa, (popmyJibl
pacuera 3JeKTPUUECKOT0 COMPOTUBICHUS MPUIIOCIEIOBATEILHOM U NapauIeIbHOM COSTUHEHUH
MIPOBOJHMKOB): HA OCHOBE aHaIM3a YCJIOBHUS 3aJjaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBIACIATH
buznyeckue BENWYMHBI, 3aKOHBI M (HOPMYJbI, HEOOXOIUMBIE IJii €€ pEeIleHHUs, MPOBOIUTH
pacyeThl U OLICHUBATh PEANbHOCTh MOJIYYEHHOTO 3HAUYEHUS! (PU3NUECKON BETUUHHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTD HAYYHUTHCSH:

*  UCNONB308aMb 3HAHUA 00 INIEKMPOMASHUMHBIX SGNIEHUAX 8 NOBCEOHEBHOU HCUSHU OISl
obecneuenusi 6ezonacHocmu npu oopawjeHuy ¢ npudoOpamu U MexXHUYeCKUMU YCmpoucmeamu,
0I5l COXpaHeHusi 300P06bsi U COONOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOCeHUsl 8 OKpYcaroujell
cpede; npusoOUmMb NPUMEPLL BIUAHUSL IIEKIMPOMALHUMHBIX U3TYYEeHUl HA HCUBbLE OPSAHUIMbL,

*  pasiuuamv 2paHuybl NPUMEHUMOCMU UIUYECKUX 3AKOHO8, HOHUMAMb 8Ce0Ouut
xapakmep (YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUsl JJeKMpUudecKkozo 3apsaoa) u
02PAHUYEeHHOCMb UCNONIb308AHUSL YACMHBIX 3aKOH08 (3akon Oma 014 yuacmka yenu, 3aKOH
Jicoyna-Jlenya u op.);

*  UCNONB308aMb NPUEMbl NOCMPOEHUS UUYECKUX Mooeell, NOUCKA U PopMYIUpPoOsKU
00Ka3amenbCme 8blOBUHYMbBIX SUNOME3 U Meopemuyeckux 8bl860008 HA OCHO8E IMAUPUYECKU
YCMAHOBNIEHHbIX (PaKmos,



*  HAX00umv A0eK8aAMHYI0 NPEONONCEHHOU 3adade @UUYECKVI0 MOOelb, pa3peulambs
npoonreMy Kaxk HA OCHO8e UMEWWUXCS 3HAHUL 00 31eKMPOMASHUMHBIX — SAGNEHUAX C
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooos OYeHKU.

KBaHTOBBIC ABJICHUSA

BbINyCKHUK HAYYUTCS:

* pacro3HaBaTh KBaHTOBBIE SBJIEHUS M OOBSICHATH Ha OCHOBE HMEIOUIMXCA 3HAHUUN
OCHOBHbIE CBOMCTBA WJIM YCIIOBUSI MPOTEKAHUS 3TUX SIBJICHHI: €CTECTBEHHAs U MCKYCCTBEHHAas
PaAMOAaKTUBHOCTh, O-, - M Y-U3Ty4YeHUs, BOSHHUKHOBEHHME JMHEMYATOrO CIEKTpa H3ITyYCHHUS
aToMa;

* OINUCHIBaTh HM3yYEHHbIE KBAHTOBBIC SIBICHUSA, MCIONB3YsS (U3NYECKUE BEITUUMHBIL:
MaccoBO€ YHCIIO, 3apsI0BOE YHCIIO, MEPHOJ MoJypacnaaa, sHeprust (GOTOHOB; MPU OMHCAHUU
MNPaBWJIBHO TPAaKTOBATh (U3UYECKUN CMBICI HCHOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U
€MHUIIBI U3MEPEHUSI; HAXOIUTh (OPMYIIbI, CBSI3bIBAIONINE NAHHYIO (U3NYECKYIO BEJIMYUHY C
JOPYTMMH BETMYMHAMU, BBIUMCIIATH 3HaU€HUE (PU3UYECKOM BEIMYMHBL;

* aQHANU3HUPOBATh KBAaHTOBBIC SIBJIICHUS, UCIONb3Ys (PU3UUECKHE 3aKOHBI M IMOCTYJATHI:
3aKOH COXpPaHEHHUsS PHEPIrUH, 3aKOH COXPAHEHHs JIJIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHUs
MacCOBOI'O YHCJIA, 3aKOHOMEPHOCTH H3Iy4YeHHs U IOIJIONICHHsSI CBETa aToOMOM, IPU 3TOM
pa3IuyaTh CIOBECHYIO (GOPMYIHUPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

* pas3nuyaTh OCHOBHBIE NPHU3HAKH IJIAHETApHOW MOJEIM aTroMma, HYKJIOHHOM MOJaenu
ATOMHOTO $1/1pa;

* [PUBOAWTHL TMPUMEPHI MPOSBIECHUS B NPUPOJE U TMPAKTUYECKOTO HCIOIb30BAHUS
PaAMOAKTUBHOCTH, IEPHBIX U TEPMOSACPHBIX PEAKIIH, CIEKTPATIbHOTO aHATN3a.

BbINyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCSH:

® UCNONb308aMb NOJYYEHHblE 3HAHUA 6 HNOBCEOHEBHOU JCU3HU Npu obpaujenuu ¢
npubopamu U MexHudeCKUMU yCmpoucmeamu (Cuemuux UOHUSUPYIOWUX HYacmuy, O003UMemp),
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEeHUsl 8 OKpYcaroujell
cpeoe;

®  COOMHOCUMb IHEPLUIO CEA3U AMOMHBIX A0ep C 0epeKmom MAccyl;

*  npueooumsb npumepuvl GIUAHUSL PAOUOAKMUBHBIX U3NYUEHUl HA JHCUBblE OP2AHUSMYL,
HOHUMAMb NPUHYUN OeliCEUsl 003uMempa U paziuiams yCl08Us e20 UCNOIb308AHUS,

* NOHUMAmMb IKOoI02UYEcKUe Npoblemvl, 803HUKAIOWUe NPU UCNOTLIOBAHUU AMOMHBIX
INeKMPOCMAHYUL, U NYMU  peuleHuss Imux npoobnem, nepcneKmusvbl UCHOIb308AHUS
VAPABIAEMO20 MEPMOSOEPHO20 CUHMES.

JJieMeHTbI ACTPOHOMMHU

BbINyCKHUK HAYYUTCSH:

* yKa3bplBaTh Ha3BaHMs IIaHeT COJHEYHOM CHUCTEMBI; pa3inyaTh OCHOBHBIE MPU3HAKU
CYTOYHOTO BpalleHus 3Be3nHOro Heba, ABwxkeHus Jlynol, ConHIIa U MJIaHET OTHOCHUTEIHHO
3BE3;

* [OHMMAaTh Pa3IUYUi MEXIY TeIUOIECHTPUYECKOW M T'EOLEHTPUUECKON CcHCTeMaMu
MUDA;

BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYUUTHCSH:

* yKazvieamv oOwWue CcolUcmea U OMIUYUS NIAHem 3eMHOU 2PYnnbl U NIAAHem-
eueanmos;, manvix men ConHeuHou cucmemvl U OONLUUX NIAHEM, NOJb308AMbCSA KAPMOU
36€30H020 Heba npu HAOIOOEHUAX 36€30H020 Hebd,

*  pasiuuamv OCHOBHblEe XApPAKMepucmuku 36e30 (pasmep, uygeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee memMnepamypotl;

*  pasauyamo 2unome3swvl 0 npoucxodxcoeruu ConrHeuHou cucmembl.



