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PaGouast mporpamma no dusuke 11 7-9 kimaccoB pa3paboTaHa Ha OCHOBE TPEOOBAHHH K

TUTAHUPYEMBIM Pe3yJIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTelIbHOW MPOTPaMMbl OCHOBHOTO
obmero oopazoanuss MAOY r. Upkyrcka COII Ne69.
Mecto yueOHOro mpeamera «@Pu3uka» B ydeOHOM IUIaHE — OO0s3aTeNbHAsl YacTh y4eOHOTO

IIJ1aHa.

YpoBeHb OATOTOBKM ydauuxcs — 0a30BbIi.
KosnnyectBo y4eOHBIX 4YacoB, Ha KOTOpbIE paccuuMTaHa MporpamMmma —2 4ac B Heaento- /-8
KJIAcChL, 34.- 9 KIacChl

IIpenmeTHble pe3yabTaTbl 0cBOeHUA npeaMera < OUIUKA » .

BbInyCKHUK HAY4YUTCSH:

coOmofaTh MpaBuwiIa OE30MacHOCTH M OXpaHbl Tpyda Npu paboTre ¢ y4yeOHBIM U
1a00paTOPHBIM 000PYIOBaHUEM;

MOHUMATh CMBICJ OCHOBHBIX (PM3MYECKHUX TEPMHUHOB: (PH3HUECKOE Telo, (hu3ndeckoe
sBIleHUE, PU3nUecKas BeIMYNHA, SUHHUIIBI H3MEPEHNUS;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PELIUTH MPH MOMOIIN (HU3MUECKUX METOJIOB;
AQHAIN3UPOBATh OT/EJIbHBIE ASTalbl IPOBEJEHUS HCCIEAOBAHUW W HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

CTaBUTH OMBITHI MO UCCIEAOBAHUIO (PU3NUECKUX SBICHUN WU (QU3NYECKUX CBONCTB Tell
0€3 MCTOIB30BaHUS MPSIMBIX M3MEPEHHI; MPU 3TOM (HOpMyITHpoBaTh MpolieMy/3amsady
yueOHOro HKCIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEIAJIOKEHHOTO 000pYIOBaHUS;
IIPOBOJUTH OTBIT U (POPMYITUPOBATH BHIBOJIBI.

[Tpumeuanue. Ilpu mpoBeneHUM UCCIEeAOBAaHUS (PUIUIECCKUX SBICHUN H3MEPUTEILHBIC
npuOOPbI UCMONB3YIOTCS JIUIIb KaK JaTYMKU U3MEpPEeHHs] PU3NYECKUX BEITUYHH. 3alicH
MOKa3aHUM NMPSIMBIX U3MEPEHUM B 3TOM Cily4yae He TpeOyeTcs.

MIOHUMATh POJIb SKCIIEPUMEHTA B MOJIYYEHUH Hay4YHOI HHQOpMaINH;

MIPOBOAUTH MpPSIMbIE U3MEpEHUsl (PU3MUECKUX BEJIWYUH: BPEMsI, pacCTOSIHUE, Macca Tela,
o0beM, cuia, TeMneparypa, arTMocepHoe J1aBleHue, BIaXKHOCTh BO3/yXa, HaNpsKeHUE,
CHJIa TOKa, PaJUallMOHHBIM (OH (C MCIOIB30BaHMEM JIO3UMETpa); MPHU ITOM BHIOMpPATH
ONTUMAJIBHBIA CIOCO0 H3MEpPEHUsT U MCIOJIb30BaTh MPOCTEHIINE METOAbl OLEHKU
MOTPELIHOCTEN U3MEPEHUN.

ITpumeuanue. Jlrobas yueOHas mporpamma JI0JKHA 0O€cleurBaTh OBJIAJCHUE NMPSMBIMU
U3MEPEHUSMU BCEX NEPEUNCIICHHBIX (PU3NUECKUX BETUUYHH.

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCHMOCTEH (M3MYECKUX BEJIUYMH C HCIOJb30BAHHEM
OpSAMBIX W3MEPEHUH: MPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBAThH pe3yibTaThl
MOJIyYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BUJIE TaOnMI U rpadukoB, JIenaTb
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBaHMS;

MIPOBOJIUTH KOCBEHHBIE MU3MEPEHUs (PU3NUECKUX BEIMUYUH: IPH BHIMOJIHEHUH U3MEPEHUI
coOuparh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY, CJIEAys MpPeaJoKEHHOM HWHCTPYKIIUH,
BBIUNCIIATh 3HAUYEHUE BEJIIMYMHBI M aHAIM3UPOBATh MOJIYYEHHBIE PE3YJBTATHl C yYETOM
3aIJaHHOM TOYHOCTH U3MEPEHUM;

aHAJIM3UPOBATh CUTYallUH NPAKTHUKO-OPHUEHTUPOBAHHOTO XapakTepa, y3HaBaTh B HHX
NPOSIBIIEHUE HM3YYCHHBIX (PU3MUECKUX SIBICHHM MM 3aKOHOMEPHOCTEH M NpPUMEHSTh
UMEIOLINECs 3HAaHUS 7151 UX OOBSCHEHMUS;

MMOHUMATh MPUHIIMIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, YCIOBUS
ux 0€30I1aCHOTO MCIIOJIb30BaHMsI B TOBCETHEBHOM JKU3HU;

WCIOJb30BaTh NPHU BHIMOJIHEHUH YYEOHBIX 3ajjady HAayYHO-TIOMYJISIPHYIO JIMTEPaTypy O
(bu3nUecKuX SBICHUSX, CIPABOYHbIE MaTepHalibl, pecypchl MIHTepHeT.

Bbmycmum noJiydum 603MONCHOCHMb HAYUUMbCA?

0CO3HABAMb  YEHHOCMb HAVYHBIX UCCIe008aHUl, pONb (QUIUKU 6 pacuiupeHuu
npeocmasieHuli 06 OKpyicarouem mupe u ee 8Kkado 8 YiyyuleHue Kaiecmea HCUsHu,



UCNONIBb306AMb NPUEMbl NOCMPOEHUS (PUULECKUX MoOenell, NOUCKA U (DOPMYIUPOBKU
00KA3aMenbCme  BblOGUHYMbBIX —2UNOmMe3 U Meopemudeckux 6vl60008 HA OCHOBE
IMAUPUYECKU YCIMAHOBTIEHHBIX (DAKMO8,

CPABHUBAMb  MOYHOCMb — UBMEPEHUsi  (PUUYECKUX — BeIUYUH N0  GelUYUHE  UX
OMHOCUMENbHOU NOZPEUWHOCIU NPU NPOBEOEHUU NPAMbBIX USMEPEHULL,

CAMOCMOSAMENbHO NPOBOOUMb KOCBEHHble USMEPEHUsl U UCCIe008AHUS  QUIUYECKUX
BEUYUH C UCNONL30BAHUEM DATUYHBIX CHOCOD08 UBMEPEHUs (DU3UYECKUX GeNUUUH,
8blOUpams  cpedcmea UMePeHUsi ¢ Y4emom HeoOX0OUMOU MOYHOCIU USMepPeHUl,
000CHOBbIBAMb  8LIOOP CNOCODA UBMEDEHUsl, AO0eK8AMHO20 NOCMABIEHHOU 3adaue,
nPOBOOUMb OYEHKY O0CMOBEPHOCMU NOJIYYEHHIX Pe3YIbIMamos;

BOCHPUHUMAMb  UHGOPMAYUIO  PUUYECKO20  COO0EPIHCAHUS 8  HAYYHO-NONYIAPHOU
Jumepamype u cCpeocmeaax Maccosol UHGOpMayuu, KpUmuiecku OYyeHU8ams noIy4eHHY0
uHgopmayuro, aHaIUUPys ee cooepicanue U OaHuvle 06 UCMOYHUKe UHGOPpMAYUU,
€030a6amv cOOCMBEHHblE NUCLMEHHbLE U YCIHble COOOUEeHUSA O PUUYECKUX SBIEHUAX HA
OCHOBC  HECKONbKUX — UCMOYHUKOS  UHGOpMAyUU,  CONPOBONICOAMb  BbICHYNICHUE
npeseHmayuetl, y4umuledas 0COOeHHOCMU ayOUMopUU C8ePCMHUKOS.

Mexannuyeckue siBJeHHs
BreInyCKHUK Hay4uTCH:

pacro3HaBaTh MEXaHUYECKHE SIBJICHHS M OOBSCHATH HAa OCHOBE HMMEIONIUXCS 3HAHHWI
OCHOBHBIC CBOMCTBAa WJIM YCJIOBUS NPOTEKAHUS HSTUX SBJICHUN: pPaBHOMEpPHOE U
HEPaBHOMEPHOE JIBMKEHUE, PABHOMEPHOE UM PABHOYCKOPEHHOE MPSIMOJMHEUHOE
JIBIDKCHUE, OTHOCHTEIIPHOCTh MEXAaHHYECKOI'0 JBIDKCHHS, CBOOOJHOE IIaJICHHE TElI,
PaBHOMEPHOE JBUKEHUE IO OKPYKHOCTH, UHEPLMS, B3aUMOJACIHCTBUE TEJl, PEAKTUBHOE
JIBW)KEHUE, Tepeaadya JaBJICHHS TBEPABIMM TEJAMH, JKUIAKOCTSIMH M  Tra3aMu,
atMoc(epHOe JaBieHWE, TMJIaBaHUE TeJ, pPaBHOBECHE TBEPIBIX TEN, HMEIOIIUX
3aKpEIUICHHYI0 OCh BpaIlleHUs, KojeOaTenbHOe JBIDKEHHE, PE30HAHC, BOJHOBOE
JBUXKEHHE (3BYK);

OTHCHIBATh M3YUYCHHBIE CBOMCTBA TEJ M MEXAaHUUYECKUE SIBJICHUS, UCTIONb3Yys (PU3NUECKUE
BEITMYUHBI: TTyTh, NIEPEMEIIICHUE, CKOPOCTh, YCKOPEHHE, TIEPHO]] 0OpallieHus1, Macca Tela,
IUIOTHOCTH BEIIECTBA, CHia (CHUJia TSKECTH, CUJIa YIPYTOCTH, CHIIa TPEHHs), aBlIeHHE,
HUMITYJIbC TeJla, KHHETHYECKasi SHEPrusl, MOTEHIIMaIbHasl SHEPT s, MeXaHn4yeckas padoTa,
Mexanuueckas MoutHocTs, KIIJ[ mpu coBepiiennu paboThl ¢ UCTIOIB30BAHUEM MTPOCTOTO
MEXaHu3Ma, CUjia TPEHHUs, aMIUTUTY/a, MePUoj U 4acToTa KoJjeOaHMi, JyIMHA BOJHBI U
CKOPOCTh €€ pacHpOCTpaHEHUs; MPU OMHCAHUM TMPABUIBLHO TPAKTOBATh (DU3MUECKHIA
CMBICJI WCIIOIB3YEMBIX BEIUYWH, UX OOO3HAUEHUS] U €IUHHUIIBI MU3MEPEHUS, HAXOJUTh
dbopMyIbl, CBS3BIBAIONINE MAHHYIO (PU3WYECKYIO BEIMYMHY C APYTMMHU BEIUYHHAMH,
BBIYHCIIATH 3HaYCHUE (DU3UIECKON BEIIMUUHBI;

AQHAJIM3UPOBATh CBOWMCTBA TEJ, MEXAHWYECKHE SBICHUS W TPOIECCHI, HCHOJIb3YS
GU3MYeCKHue 3aKOHBI: 3aKOH COXPAHEHHS DHEPTrUd, 3aKOH BCEMUPHOTO TIATOTEHUS,
MPUHIIAIT CYMEPHo3UIMKu cuil (HaxoxaeHue paHojaeicTByromeit cunbl), [, I u III
3akoHbl HbpIOTOHA, 3aKOH COXpaHEHWs MMITyJbCca, 3akOoH ['yka, 3akoH Ilackans, 3akoH
Apxumena; TpH ITOM pa3inyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BbIPAXKEHNUE;

pa3nuyaTh OCHOBHBIE MPU3HAKH U3YYCHHBIX (PU3NUECKUX MOJETICH: MaTepuaibHas TOUKa,
MHEpLHAIbHAsA CUCTEMA OTCYETA;

pemary 3a71add, MCMONb3ys (PU3MYecKHe 3aKOHBI (3aKOH COXpPAaHEHUS SHEPTuH, 3aKOH
BCEMHUPHOTI'O TATOTEHUS, NpUHIMN cynepno3unnu cui, I, I u Il 3akonsr HeroTOHA, 3aK0H
COXpaHEeHHsI MUMIMyibca, 3akoH ['yka, 3akoH [lackams, 3akoH Apxumena) u (GOpMYIbL,
CBS3bIBAIONIME (U3UYECKHE BEIMYMHBI (MyTh, CKOPOCTh, YCKOpEHHE, Macca Tela,
IUIOTHOCTh BEUIECTBA, CHWJA, JAABJICHHUE, HMIIYJIbC TeEJa, KUHETHYECKAsl JHEPIus,
MOTEHITMAIbHAS JHEPrus, MeXaHudeckas pabora, MexaHudeckas MomHocTh, KIIJ]



IPOCTOTO MEXaHW3Ma, CUJIa TPEHUS CKOJIbKEHUS, KOdDPUIMEHT TpeHus, aMIuIuTyna,
NepuoJl M YacToTa KoJieOaHWH, JUIMHA BOJHBI U CKOPOCTh €€ PAacCHpOCTpAHEHHs): Ha
OCHOBE aHaJIM3a YCJIOBHUS 3314 3allMChIBAaTh KPATKOE YCIOBHE, BBIACIATH (PU3NUECKUE
BEJIMYMHBI, 3aKOHBI U ()OPMYJIIbI, HEOOXOUMBIC JJIsI €€ PEIICHUS, TIPOBOJUTH PACUCTHl U
OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaYeHHSI (PU3NUECKON BEITHUMHBI.

Bbmycmmk noayuum 603MOMNCHOCHIb HAYUUMbCA:?

UCNONbL306AMb  3HAHUA O MEXAHUYECKUX SGIEHUAX 6 MNOBCEOHEBHOU JCUSHU Ol
obecneyenusi 6Oezonacnocmu npu odopawjenuu ¢ npubopamu U  MexHUHeCKUMU
yempoucmeamu, Oasi COXPAHEHUs1 300p08bsi U COONOOEHUsL HOPM  IKOI02UYECKO2O
nogeodeHuUs 8 OKpycarowell cpeoe; npueoOUms NPUMepsbl NPAKMUYECKO20 UCHOIb30BANHUS
@uzuuecKux 3HAHULL O MEXAHUYEeCKUX SBNeHUAX U QU3UYECKUX 3aKOHAX, Npumepbl
UCNONBb308AHUSL B030DOHOBIAEMBIX UCTMOYHUKOS DHEPeUU; IKOIOSUYECKUX NOCIe0CmEull
UCCTEO08AHUSL KOCMUUECKO20 NPOCIPAHCING,

— pasiudanv cpaHuybl npuUMeHumocmu qbus*uquKux 3AKOHOB6, NOHUMAmMbs 66‘6061/141412

xapakmep @QYHOAMEHMAIbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl MEeXAHUYecKol dHepeul,
3aKOH COXPAHEHUsl UMNYIbCA, 3AKOH GCEMUPHO20 MSACOMEHUs) U O02PAHUYEHHOCHb
UCNONB308AHUS YACMHBIX 3aKOHO08 (3aKkon I yka, Apxumeda u op.);

HAX00ums a0eK8ammuyl0 NPeONIONCeHHOU 3a0aye Qu3UYecKyl0 MOoOelb, paspeulams
npobnemy Kak Ha OCHO8e UMEIOWUXCS 3HAHULL NO MeXAHUukKe ¢ UCHOIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwiU Memooo8 OYeHKI.

TenaoBble ABJIeHUA
BbInyCKHUK HAy4YUTCH:

pacrno3HaBaTh TEIJIOBBIE SIBJICHUS U OOBSACHATH Ha 0a3e MMEIOIMXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCJOBUS MPOTEKaHMs 3TUX ABICHUN: TU(PQy3us, n3MeHeHne o0beMa Tell
IIpU HarpeBaHuu (OXJaXJEHUM), OOjbllas CKMMAEMOCTb ra3oB, Majas CKUMaeMOCThb
KUAKOCTEH M TBEPABIX TEJ; TEIUIOBOE pABHOBECHE, MWCIIAPEHHE, KOHJEHCAIus,
IUTaBJIEHUE, KPUCTAJUIM3AIMsl, KUIIEHUE, BIIAXXHOCTb BO3/yXa, pa3jIMYHbIE CIIOCOObI
TeruIonepeaun (TEIUIONPOBOAHOCTb, KOHBEKIMS, M3JIydeHHE), arperaTHble COCTOSHHS
BEIIECTBA,IOTJIONIEHUE SHEPIruu MpU MCIAPEHUH >KUAKOCTH M BbIACIEHUE €€ Ipu
KOHJCHCALlUU 1apa, 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS;

OIMCHIBaTh M3YyYCHHbIE CBOICTBA TEJ W TEIJIOBBIE SIBJIEHUS, MCIONB3YsS (PU3MUECKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS DJHEPIus, TemIiepaTypa, yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yAEIbHAs TEIUIOTa IUIABJIEHMS, YZAEIbHas TEIUIoTa
napooOpa3oBaHMs, yJeJbHas TEIUIOTa CrOPAaHUS TOIUIMBA, KO()(UIMEHT MOIe3HOro
JIeMCTBUSL TEMJIOBOTO JBUTaTelNs; MPU OMMCAHUHM MPABUIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJT HCIIOJIB3YEMbIX BEIMYMH, MX OOO3HAUY€HUs U €IUHUIBI U3MEPEHMs, HaXOIHUTb
(GopMyIbl, CBS3BIBAIOLINE JAaHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYITMMHU BEIMYMHAMH,
BBIUNCIIATH 3HaU€HHE (PU3NUYECKOMN BETUUMHBL;

aHAJIM3UPOBATh CBOICTBA TeJ, TEIUIOBBIE SIBJICHMSI M IMPOLECCHI, UCIOJB3YS OCHOBHBIE
MI0JIO’KEHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOEHUH BELIECTBA M 3aKOH COXPAHEHUS
SHEpPTruu;

pa3nnyaTh OCHOBHBIE MPHU3HAKM HM3YUEHHBIX (U3NYECKUX MOJENel CTpOeHHs TIa3oB,
KUAKOCTEN U TBEPABIX TE;

MPUBOANUTH MPUMEPHI MPAKTUUYECKOTO HCIOJIB30BaHMs (PU3NUECKUX 3HAHUN O TEIJIOBBIX
SBIICHUSX;

pemars 3aJadyM, UCIHOJB3YyS 3aKOH COXPAHEHHs HHEPruu B TEIJIOBBIX Ipolleccax H
dbopMyIibl, cBsI3bIBatolIMe (GU3NYECKUE BETUUYMHBI (KOJIMYECTBO TEIIOTHI, TEMIIEpaTypa,
ylenbHas TEIUIOEMKOCTh BEILECTBA, yJA€IbHAs TEIUIOTA IUIABJICHMS, YAEJbHAs TEIUIOTa
napooOpa3oBaHMs, yJeJbHas TEIUIOTa CrOPAaHUS TOIUIMBA, KO()(UIMEHT MOoJIe3HOro
JEHCTBUS TEMJIOBOIO JABUIaTeNs): Ha OCHOBE aHajiM3a YCJIOBHS 3aJadd 3alKChIBaTh
KpaTKoe yCJIOBUE, BBIACIATh (PU3HMUECKUE BETUUNHBI, 3aKOHBI U (POPMYIIbI, HEOOXOMMBbIE



JUTSl €¢ PEUICHUs, TIPOBOIUTh PACUYCThI U OIICHUBATH PEATbHOCTh MOJYYCHHOTO 3HAYCHHUSI
(U3UYECKON BETUIHHEI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

UCNONL308AMb 3HAHUSL O MENJIOBbIX ABNEHUAX 8 NOBCEOHEeBHOU HCUZHU OJisl 0becneyeHus.
bezonacrHocmu npu oopawenuu ¢ npuboOpamu U MexHUYeCKUMU yCmpoucmeamu, OJis
COXpaHeHus 300p06bs U COONOOEHUSI HOPM IKOIOSULECKO20 NOBEOCHUS 8 OKpYicarowel
cpede; NpuUBOOUMb NPUMEPbL  IKOJIOSUHECKUX NOCIeOCmeull pabomvl oOsucamerel
BHYMPEHHe20 C2OPAHUsL, MENN0BbIX U 2UOPOINEKMPOCAHYULL,

— pasiudyams cpaHuybl npumeHumocmu qbu3uqe01<ux 34KOHO6, HNOHUMAmMb 606061]4“1}

xapakmep @QyHOAMEHMANbHbIX (PUULECKUX 3AKOHO8 (3AKOH COXPAHEHUsl SHepeuu 6
MENnI08bIX NPOYECCax) U 02PAHUYEHHOCMb UCNOIL30BAHUS YACTHBIX 3AKOHO8,

HAX00Umb A0eK8AMHYI0 NPEONONCEHHOU 3a0aye QuU3UYECKYl0 MOOelb, paspeuand
npoobiemy Kax Ha OCHOBe UMEHOWUXCS 3HAHULL O MENI0BbIX ABIEHUAX C UCHOIb30BAHUEM
Mamemamuyecko2o annapama, max u npu NOMOwi Memooos OYeHK.

DJIeKTpUYeCcKHe U MATHUTHBIE SIBJICHUS
BbINYCKHUK HAYYUTCS:

pacrno3HaBaTh 3JIEKTPOMAarHUTHBIE SBJICHUS U OOBACHATHh HA OCHOBE UMEIOLINXCS 3HAHUM
OCHOBHBIE CBOMCTBA WM YCJIOBHUA IPOTCKAaHUS OSTUX SBJICHWN: DJIEKTpU3aLus Tel,
B3aMMOJICICTBHE 3apsA0B, JIEKTPUUECKUM TOK U €ro JeHCTBUS (TEIIOBOE, XMMHUYECKOE,
MarHuTHOE), B3aUMOJICHCTBHE MArHUTOB, 3JEKTPOMAarHUTHas MHIYKLUA, JeicTBHE
MarHUTHOT'O TOJISi HA MPOBOJHUK C TOKOM M Ha JBUXKYILIYIOCS 3apsDKEHHYHO 4acTULLy,
JEHCTBUE IEKTPUUYECKOrO IOJIA Ha 3apsSHKCHHYIO YacTHUIy, 2JEKTPOMAarHUTHBIE BOJIHBI,
IPSIMOJIMHENHOE paclpoCTpaHEHHE CBETA, OTPAKEHUE U MPEIOMIIEHUE CBETA, TUCIEPCUs
CBeTa.

COCTaBJIATh CXEMBl AJIEKTPUYECKUX LENEH C IOCIEAOBATEIbHBIM M IaPAJJICIbHBIM
COEIMHEHUEM 3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAUEHHUS DJIEMEHTOB AJIEKTPUUYECKUX
nenel (MICTOYHUK TOKa, KIIF0Y, PE3UCTOP, PEOCTaT, JTaMIIOUKa, aMIIEPMETP, BOJIBTMETD).
UCIOJIb30BATh ONTHUYECKUE CXEMBbI Ui TIOCTPOCHUS N300pakeHUI B INIOCKOM 3epKajie U
cobuparotei TuH3e.

ONKCHIBATh H3YUYEHHbIE CBOWCTBA TEN M HJIEKTPOMArHUTHBIE SBJICHUS, HUCIOJb3Ys
(du3nUeckre BEIMUMHBL: JEKTPUUECKUH 3apsijl, CUila TOKA, JJIEKTPUUYECKOE HANPsKEHHE,
AIIEKTPUYECKOE  CONPOTHBJIEHHME, YIEIbHOE CONPOTHBJIEHHE BellecTBa, paboTa
AIIEKTPUUYECKOTO T0JI, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHUE M ONTHYEeCcKas cuiia
JIMH3bI, CKOPOCTb AJIEKTPOMAarHUTHBIX BOJH, /JJMHA BOJHBI M 4YacToTa CBETa; IpHU
OMHCAaHUM BEPHO TPAKTOBaTh (DU3MYECKHH CMBICI MCIOJIB3YEMbIX BEIMYUH, UX
0003HaYeHMs] U EIUHMIBI M3MEPEHMs; HaXOAWUTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO
(GU3NUECKyI0 BETMUNHY C IPYTMMHU BEJIMYMHAMHU.

aHAJIM3MPOBATh CBOMICTBA TEJ, AJIEKTPOMATHUTHBIE SBJICHUS M IPOLECCHI, HCIOIb3YS
¢u3nuecKkue 3aKOHBI: 3aKOH COXpPAaHEHMs JJIEKTPUUECKOro 3apsia, 3akoH Oma ams
ydacTka 1enu, 3akoH Jxoyns-JIeHia, 3akoH MPAMOJIMHERHOTO PACIIPOCTPAHEHHS CBETA,
3aKOH OTPAXKEHMsI CBETA, 3aKOH IPEJIOMIIEHHS CBETa; IPU 3TOM pa3inydaTh CIOBECHYIO
(GbOopMyIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBHIPA’KEHUE.

MPUBOJUTh TMPUMEPbl MPAKTHUYECKOIO HCIOJIb30BaHMS  (U3NYECKUX 3HAHUH O
AJIEKTPOMAarHUTHBIX SIBJICHMSIX

pemaTh 3a/1a4M, UCHOJb3ys (pru3nueckue 3aKoHbl (3akoH OMa ISl yJacTKa LenH, 3aKOH
[xoyns-JIeHna, 3aKOH NPAMOJIMHENHOTO PAacCHpOCTPAHEHUs CBETA, 3aKOH OTPAXKEHUS
CBETa, 3aKOH TNPEIOMJICHHs CBETa) U (POPMYIIbI, CBsI3bIBatOINE (U3NUECKUE BETUUMHBI
(cunma TOKa, DJIEKTPUYECKOE HAMpsOIKEHHE, DJIEKTPUUECKOe CONPOTHUBIECHUE, YIEIbHOE
COIIPOTHBIIEHUE BEIECTBA, padOTa ANEKTPHUUECKOrO IOJI, MOIIHOCTh TOKa, (POKYCHOE
paccTosiHuE W ONTHYECKas CWJIAa JIMH3BI, CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIHHA
BOJIHBI M 4YAacTOTa CBeTa, (OpMYJbl pacueTa DJICKTPUYECKOTO CONPOTUBIICHUS IIPH
IIOCJIEIOBATEIBHOM M MapajuleIbHOM COEAMHEHUM MPOBOJHMKOB): HAa OCHOBE aHAJIN3a



YCI0BUA 3aJadyu 3aIllMCbIBaTb KPATKOC YCIOBHUEC, BBIACIATH (bI/I3I/ILIeCKI/I€ BCJIMYHUHEI,
3aKOHBI U q)OpMy.HBI, H€O6XOI[I/IMBI€ IJig €€ pCICHHUA, IPOBOJAUTE PACYCThl U OLICHHUBATDH
PEAIBLHOCTD MMOJYYCHHOI'O 3HAaUYCHUA (1)H3HHCCKOﬁ BCJIMYHHBEI.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHCH

UCNONb306AMb 3HAHUSA 00 2NEKMPOMACHUMNHBIX AGLEHUAX 8 NOBCEOHEGHOU HCUSHU Ol
obecneyenusi 6Oezonacnocmu npu odopawjenuu ¢ npubopamu U  MexHUHecKUMU
yempoticmeamu, Ol COXPAHeHUs 300p08bs U COONOOEHUs HOPM  IKOJO2UHECKO20
nogeodenuss 8 oKpyscaloujeli cpeode; NPUBOOUMb NPUMEPbL GIUAHUSL DIEKMPOMASHUMHBIX
U3TTYYeHULL HA HCUBblEe OP2AHUZMDYI,

— pasiuvyams cpaHuyvbl npumeHumocmu qbu3uqea<ux 3AKOHO6, NOHUMAanb 606061/1/;1412

xapakmep yHOAMEeHMANbHBIX 3AKOHO8 (3aKOH COXPAHEHUs. dIeKMPU1ecKo2o 3apsaoa) u
02PAHUYEeHHOCMb UCNONb308AHUSL YACMHBIX 3aKOHO8 (3akoH Oma 0na yuacmka yenu,
3axon [icoyns-Jlenya u op.);

UCNONb306AMb NPUEMbl NOCMPOEHUs. QuU3UYecKUx mooenell, NOUCKa U GopmyIuposKu
00Ka3amenbcme  GblOBUHYMBIX 2UNome3 U Mmeopemuyeckux 6bl860008 HA OCHOB8e
IMAUPUYECKU YCIMAHOBNIEHHBIX (AKMO8;

HAX00ums a0eK8ammuylo NPeONONCeHHOU 3a0aye Qu3UYecKyl0 MOoOelb, paspeulams
npobneMy Kax HA OCHO8e UMEIOWUXCS 3HAHUL 00 31eKMPOMACHUMHBIX ABNIEHUAX C
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooos OYeHKU.

KBanroBsbie siBJIeHUA
BohinycKHUK HAy4YUTCH:

pacrno3HaBaTb KBAaHTOBBIE SIBJIEHUSI U OOBSACHATH HAa OCHOBE HMEIOLIUXCS 3HAHUH
OCHOBHBIE CBOWCTBA WM YCIOBHMS IIPOTEKAHUS OTUX SBJICHUH: €CTECTBEHHAsd W
UCKYCCTBEHHAS PAJMOAKTHBHOCTb, O-, - M Y-H3IIy4eHHsI, BOSHUKHOBCHHE JTMHEWYATOTO
CIIEKTpA U3JIy4YEHUsS aTOMA;

ONMCHIBATh W3YYEHHBIC KBAHTOBBIC SBJICHUS, HUCHONb3YsA (PU3MUECKHE BEIUUYMHBIL:
MaccoBO€ 4YHCJO, 3apAJ0BOE€ YHUCIO, MEPHUOJ MOJypacnana, dHeprus (HOTOHOB; IpU
OMUCAaHUM TPABUIIBHO TPAKTOBAaTh (PU3UUYECKUH CMBICT HCHOIb3YyEMBIX BEIMYUH, HX
0003HAaYEeHHs] U EJUHMIIBI M3MEPEHMsI; HAXOJIUTh (OPMYJIbl, CBA3BIBAIOIINE JaHHYIO
¢u3nUecKy0 BEJIMYMHY C JAPYITMMH BEJIMYMHAMM, BBIUMCIATH 3HAa4YeHUE (U3NYECKOH
BEJIMYUHBI,

aHAJIM3UPOBATh KBAHTOBBIC SBJICHUS, MCIONb3Ys (PU3MUECKHE 3aKOHBl M IOCTYJAThI:
3aKOH COXPAaHEHMS DHEPIHM, 3aKOH COXPAaHEHHUs DJIIEKTPUYECKOrO 3apsAna, 3aKOoH
COXpPAaHEHHsI MAaCCOBOTO 4YHUCIA, 3aKOHOMEPHOCTH H3JIydE€HHs H IOIJIOIIECHHUS CBETa
aTOMOM, IIPU ATOM pa3INyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTu4ecKoe
BBIPAKCHMUE;

pa3iInyaTh OCHOBHBIE IPH3HAKM IUIAHETAPHOM MOJENIHM aTroMa, HYKJIOHHOW MOJAENIN
aTOMHOTO S/1pa;

MIPUBOAUTH IPUMEPBI MPOSBICHHUS B TMPUPOJE M NPAKTUYECKOTO HCIOIb30BAHUS
pPasoaKTUBHOCTH, SIIEPHBIX U TEPMOSIAEPHBIX PEAKIIMN, CIIEKTPAILHOIO aHAIN3a.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

UCNONb306aMb  NOJIYYEHHble 3HAHUSL 6 NOBCEOHEHOU JCUSHU NpU  oOpaujenuu ¢
npubopamu U MexXHUYeCKUMU YCMpOUCmeamu (CYemyuK UOHUBUPYIOWUX dacmuy,
0o3umemp), 0l COXPAHEHUsL 300P0BbsL U COONIOOEHUSL HOPM IKOJIOSULECKO20 NOBEOCHUS 8
OKpyoscarouell cpeoe;

COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX A0ep ¢ 0ePeKmoM Maccyl;

npueoOUmMb NpumMepsbl GIUAHUL PAOUOAKIMUBHBIX USIYVUEHUL HA JHCUBble OpP2AHUMbI,
NOHUMAMb NPUHYUN OCLICBUsL 003UMEMPA U PA3Iudamy YCl08Us €20 UCNOb308AHUS,
NOHUMAMb  9KOJ02uYecKue Npoobiemvl, GO3HUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuleHus dMux npooOnemM, NepcneKmugbl UCHONb308AHUSL
VAPABAAEMO20 MEPMOSOEPHO20 CUHME.



—  Onemenmsi acmpoHomMuu

—  Buinyckuuk Hayyumcs:

—  ykaszvieamv Hazeanusi niarnem COIHEUHOU cucmembvl, pa3iuyamv OCHOBHblE NPUHAKU
CYMOUHO020 6pawjeHusi 36e30H020 Heba, oOeudcenus Jlynol, Coanya u nianem
OMHOCUMENLHO 38€30;

—  NOHUMAMb PAa3iuyus Medxdcoy 2elUOYEeHMPUYECKOU U 2eOYeHMPU4eCcKol CUCeMaMu
mupa

—  BuinyCcKHUK nOmyuum 603MOACHOCIb HAYYUMbCA!

—  yKazvleamv oOwjue ceoucmea u OMmiudus NiaHem 3eMHOU SPYnNsl U NAAHem-2UeaHmos;
manvix men ConHeunol cucmemvl U OOILUWUX NIAHEN, NOTb308AMbCS KAPMOU 36€30H020
Heba npu HaOIOeHUsX 36€30H020 Heba,

—  pasiuuames  OCHOBHble XAPAKMeEPUCMUKU 36e30 (pasmep, uyeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypol,

—  pasauyamse eunome3swl 0 npoucxodxcoeruu ConHeyHou cucmembl.

Conep:xanue yueHoro npeamera (245 yacon)
7 kaacc (70 yacoB, 2 yaca B HeJleJI10)
|. @u3suka u eé ponv 6 nosnanuu okpyrcarouieco mupa (4 4)
[Ipenver u MeTOAbl (PU3MKU. DKCIEPUMEHTANBHBIM METOA H3y4deHHs Npupoisl. V3mepenue
($u3NYECKUX BETUYMH.
[Torpemrnocts u3mepenusi. O6001IEHUE PE3yNbTATOB IKCIIEPUMEHTA.
Hcnonp30BaHne NIpOCTENIINX U3MEPUTENBHBIX TPHOOPOB. DU3MKa U TEXHUKA.
JdeMoHCTpauuu
[Ipumepsl MEXaHUYECKUX, TETUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBIICHUM.
duznyeckue npudopkI.
Jdnabopamopunasa padboma.
1. Onpenenenue LEeHbl JeleHUs] U3MEPUTEIBHOT0 proopa.
1I. Ilepsonauanvnuvie ceedenus o cmpoenuu eeuiecmaea. (6uacoas.)

I'unore3a 0 IUCKPETHOM CTPOEHMH BelecTBa. Mosekynsl. HenmpepbIBHOCTh M XaOTUYHOCTh
JIBIDKEeHUs dacTull BemecTa. Juddysus. bpoyHoBckoe nemkenune. Mozaenu rasa, >KUJIKOCTH U
TBepJoro Tena. B3zaumojelicTBue yacTull BellecTBa. B3anMHOE NMPUTSIKEHUWE U OTTAJIKUBAHUE
MOJIEKYJI. TpH COCTOSIHUS BEIIECTBA.

JleMoHcTpanuu

CxnMaeMocCThb ra3os.

JHuddy3us B razax v KHUJIKOCTAX.

Mopnenb Xa0THUECKOTO JIBUKEHUS MOJIEKYII.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Coxpanenue o0beMa )KUIKOCTH TP U3MEHEHUHU (DOPMBI COCy/Ia.
CueruieHre CBUHIOBBIX HUJIUHAPOB.

Jnabopamopunasa pavoma.

2. OmpeneneHue pa3MepoB MaJIbIX Te .

l11. Bzaumooeiicmeue men. (23uaca.)

Mexannueckoe ABm>xeHHe. PaBHOMEpHOE 1 He paBHOMeEpHOE BHkeHne. CkopocTh. Pacuer
IIyTU U BpeMeHM JBHWKeHMs. Tpaekropus. IIpsmonnHeliHoe nBukeHue. B3aumoxencTsue Teil.
WNueprusa. Macca. [lnotHocts. M3MepeHne Macchl Tena Ha Becax. PacdeT Macchl 1 o0bema 1o
ero wiotHocTu. Cuna. Cuibl B IPUPOAE: TATOTEHUS, TSKECTH, TPEHUS, YIIPYTrOCTH. 3aKoH I yka.
Bec tena. CBs3p Mexay CHIION TsKecTH M Maccoi Tena. [Iunamomerp. CnokeHHe ABYX CHIL,
HAIpPaBJIEHHBIX 110 OJHOM NpsiMol. PaBHonelcTByromas nByx cwi. Cuna TpeHue. @uznueckas
npupoa HeOecHbIX Tesr COTHEYHOM CUCTeMBL. YTipyras aedopmariusi.

JleMoHcTpanuu
PaBHOMEpHOE NTPAMOJMHENHOE IBUKEHHE.
OTHOCHUTEIBHOCTD ABM)KEHUS.




SIBiIeHNE MHEPIIUH.

Bzaumopeicteue Ten.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOpMaIliK MPYKUHBL.
CroxxeHue Cuil.

Cuna TpeHus.

Jnaoopamopnasa paboma.

N3mepenne Macchl Tena Ha phlYaKHbBIX BEcCax.

N3mepenue oobema Tena.

OrnpeneneHne MIOTHOCTU TBEPAOrO BEUIECTBA.
['panyrpoBanue NpyXxUHBI 1 U3MEPEHHUE CUJT JUHAMOMETPOM
BblsicHEHHE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT IUIOIIAAM COINPHUKACAIOMIMXCS TEl U
MPUKUMAIOILEH CHIIbI

IV. /lasnenue meepovix men, scuoxkocmeii u 2azos. (21uac.)

Hasnenue. OnwiT Toppuuemn. bapomerp-anepous. ATMochepHOe 1aBICHHE Ha Pa3IMUHbIX
BbIcoTax. 3akoH [lackans. CriocoObl yBenuyeHs U yMEHbIeHUs AaBieHus. [laBnenue ra3a. Bec
Bo3nyxa. Bosgymnas o6onouka. W3mepenwe armocdepHOro naBieHus. MaHOMETpHI.
[TopuiHeBo# )uakocTHBIN Hacoc. [lepenava naBieHus TBEPABIMU TEJIAMU, KUIKOCTIMHU, Fa3aMH.
JelicTBHE )XUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJo. PacueT naBieHus )KUIKOCTH HA THO U
cteHku cocyna. Coolmaromue cocyasl. ApxumenoBa cuna. ['uapasnuyeckuit npecc. [lnaBanue
teit. [InaBanue cynoB. Bo3gyxornaBanue.

JdeMoHcTpauuu

3aBUCUMOCTb /IaBJICHUS TBEPJIOrO TeJIa HAa OMOPY OT JEHCTBYIOIIEH CHIIbI U IO OIOPBI.
Ob6napysxenue aTMoc(hepHOTro JaBICHHUS.

H3mepeHne aTMOCEpHOTO JaBIICHUST OAPOMETPOM — AaHSPOHJIOM.

3akon [lackas.

I'mppaBinnyeckuii npecc.

3akoH Apxumena.

Jdnabopamopunan padoma.

Ornpenenenne BbITAIKUBAIOUIEH CUIIBI, IEMUCTBYIONIEH HA MOTPYKEHHOE B )KUAKOCTH TEJIO.
BrisicHeHue yclioBHi TIJIaBaHUS TEJa B )KUJIKOCTH.

V. Paboma u mowsnocme. Inuepeus. (13 uacos.)

Pabora. MouHocts. OHeprusi. Kunernueckas sneprus. [loreHuuanbHas sHeprus. 3aKoH
coxpaHeHus MexaHuuyeckod »sHepruu. IIpocteie mexanusmbl. KIIJI mexanuszmoB. Peiuar.
PaBHoBecue cunm Ha peruare. MomeHT cuiibl. Peiuarm B TexHuke, ObITY W Tipupoje. Bumabl
paBHOBecus. IIpuMeHeHue 3aKkOoHa paBHOBecUs pblyara Kk Oyioky. PaBeHcTBO pabor mpu
WCITOJIb30BAHUHU MTPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIIO» MEXAHUKH.

JleMoHcTpanuu

[IpocTeie MEXaHU3MBI.

Jnaoopamopnasa paboma.

BrlsicHeHHe yCII0BHSI paBHOBECHS phluara.

Onpenenenne KIIJI npu mogbeme Tena no HAKJIOHHOW MIOCKOCTH.

Pe3epB: 2 vyaca

8 kaacc (70uacoB, 2 yaca B HeJ1eJ110)
1. Tennosvie asnenusn (23uaca)

1.1 TemoBoe nBmxenue. Tepmomerp. CBsI3b TEMIIEpATyphl CO CKOPOCTBIO JIBHKEHHSI €T0
MoJleKyln. BHyTpeHHssi sHeprus. JIBa cmocob6a M3MeHEHUsT BHYTPEHHEH SHepruu: pabora u
temionepenada. Bunel Ttemnonepenaun. KoamdyecTBO TEIUOTHL. Y IelbHAs TEIMIOEMKOCTb
BEILECTBA. Y I€NIbHAS TEIJIOTa CrOPaHUs TOIIMBA. 3aKOH COXPAHEHHUs YHEPTrUU B MEXAHUUYECKHUX
Y TETUIOBBIX TpOIeccax.

Jemoncrpanuu. 1.M3MeHeHne sHEpryUu Tena Mpu COBEPIICHUH pabOTHI.
2. KoHBeKIINA B )KUIKOCTH.




3. Temionepenaya myTeM U3ITy4eHUS.

Jnabopamopnasa paboma.
1. CpaBHEHUE KOJIMYECTB TEIJIOTHI IPU CMEIINBAHUN BOJBI Pa3HON TEMIIEPATYPBHI.
2. U3mepeHnue yaenbHON TENJI0EMKOCTH TBEPIOTO TEa.

1.2. U3menenue azpecamnvix cocmoanuil gewjecmaa.

[InaBnenue u oTBepaeBaHue Tei. TemmepaTypa IUIaBleHUs. YjAelnbHas TeIUIOTa
miasiieHus. Mcnapenue u xonneHcanus. OTHOCUTENbHAS BIAXKHOCTb BO3/1yXa U €€ U3MEPEHHUE.
[Tcuxpomerp. Kumenume. Temmeparypa KumneHus. YaenbHas Temiota MapooOpa3oBaHusl.
OOBsiCHEHME H3MEHEHMsI arperaTHblX COCTOSIHUH Ha OCHOBE MOJIEKYJIIPHO-KHMHETHYECKUX
npezcraBieHuid. BnaxnocTh Bo3ayxa. IlpeoOpasoBaHusi SHEPruM B TEIUIOBBIX JBUTATEISX.
JlBuratenr BHyTpeHHero cropanus. IlapoBas TypOuna. XonomuwnpHuK. KIIJ[ TemmoBoro
JBUTATEIIS. DKOJIOTHYECKHE POOIeMbl HCIIOIb30BAHNUS TETIJIOBBIX MAIIUH.

JdeMoHCcTpaLUK.

SBnenne ucnapenusa. Kunenue Boxbl. [lmaBineHue n kpucraiumsanusi BemecTB. M3mepenue
BJIQ)KHOCTH BO3JyXa INCUXPOMETPOM. ¥YCTPONCTBO YETBIPEXTAKTHOI'O JABHUIaTENsl BHYTPEHHETO
Cropausi. ¥ CTpoHCTBO apoBOil TYpOUHBI.

Jhabopamopunasa padoma.

3. 3MepeHne OTHOCUTENbHON BIaKHOCTH BO3IyXa.

2. Jnekmpuueckue asnenus. 29 uacos

Onexrpuzauus Ten. JIBa pona anekrpudeckux 3apsnoB. [IpoBoaHMKHM, HENPOBOAHMKHU
(IMPNIEKTPUKH) U TOJTYNPOBOJHUKH. B3aumopelcTBHe 3apsKEHHBIX Tell. DJIEKTPHUECKOe IoJIe.
3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsiia. JJuCKpeTHOCTh 3JIEKTPUUECKOTO 3apsaaa. DIEKTPOH.
CrpoeHne aToMOB. OJIEKTPUYECKMH TOK. VICTOYHMKM TOKa. OneKTpudYeckas LEllb.
Onektpuueckuid Tok B Meramiax. Cuna Toka. AmmepMerp. DJIEKTPUUYECKOE HaIpsKEHUE.
Bonber™merp. OnekTpuyeckoe conpoTuBicHHE. 3akoH Oma s ydacTKa JIEKTPUYECKOW LIETIH.
VYaenpHOE 3yeKTpHUYecKoe conporuBiieHHe. Peocrartsl. llocienoBarenbHoe M napajlienbHOE
COEIMHEHUs] MpPOBOJHUKOB. Pabora m MomHOcTh Toka. KoiauuecTBO TEmIOTHI, BBLAEISEMOE
npoBoAHUKOM c TokoM. KonpaeHcarop. Pacuer snexkTposHepruu, norpelisieMoil ObITOBBIMU
anektponpudopamu. Kopotkoe 3ambikanue. [1naBkue npegoxpaHuTey.

JleMoHCcTpan MK,

Onexrpuzauuss Ten. JlBa poaa DJIEKTPUYECKHUX 3apsiioB. YCTPONCTBO M JIEHCTBUE
anektpockona. [IpoBOAHMKM UM HM30IATOpbI. OleKTpu3auus uyepe3 BiusgHue. Ilepenoc
IIEKTPUYECKOTO 3apsia ¢ OJHOrO Teja Ha Apyroe. Mcrounnku noctossHHOro Toka. CocraBiieHne
AIEKTPUYECKOM LIETIH.

Jdnabopamopunasn padoma.
4. COopka dJIeKTpUUECKOM TN U U3MEPEHUE CUJTBI TOKA B €€ Pa3IMYHBIX ydacTKax.
5. I3Mepenne HalpsKeHHs Ha PA3JIMYHBIX Y9acTKaX IEKTPUYECKON LEMH.
6. PerynupoBaHue CHIIBI TOKA PEOCTATOM.
7. I3MepeHne conpoTUBIIEHHSI IPOBOJHUKA IIPU TOMOLIN aMIIEPMETPA U BOJIBTMETPA.
8. MI3MepeHne MOIHOCTH U pabOThI AJIEKTPUUECKOTO TOKA B 3JIEKTPUUECKOH JIaMIIe.
3. Inekmpomaznumnoie asnenus. 5 uacoe
OneiT Opcrena. MarautHoe none. MarHuTHoe mnoje Toka. MarHuTHOE 1oJie KaTyIIKH C
ToKkOM. [locTossHHBIE MarHuTBL. MarHutHoe nose 3emiu. [leficTBME MarHUTHOrO MOJIA Ha
MIPOBOJAHMK C TOKOM. DIJIEKTPOJIBUTATEb.
JdemoHncTpanuu. OneiT Opcrena.
Jdnabopamopunasa padboma.
9. CHopka 371eKTpOMarHuTa 1 UCTIbITaHNE ero JeHCTBUS.
10. V3yueHue 31eKTpUUeCKOro ABUTaTeNs IOCTOSIHHOTO TOKa (Ha MOJIENHN).
4. Ceemoevie agnenusn. 10 uacos

Hcrounuku ceera. [IpsimonuHeliHOe pacnipocTpaHeHUe cBeTa. Bunumoe 1BUKEHHUE CBATHUIL.

Otpaxkenue cBera. 3akoH oTpaxeHus. Ilnockoe 3epkano. Ilpenomnenue csera. Jlunza.




®dokycHoe paccTossHMe JUH3BL. [locTpoeHne wW300pakeHHWH, JaBaeMbIX TOHKON JIMH3OM.
OnTuueckas cuna TuH3bL. [1a3 kak ontuyeckas cucrema. OnTudeckue mpruoopel.
Jdemoncrpaumu. Hcrounuku cBeta. [IpsmonuHeliHOe pacnpocTpaHeHUE CBeTa. 3aKOH
oTpakeHHsi cBeTa. M3o0paxeHwe B TUIOCKOM 3epkaie. lIpemomienue cBera. Xop ayded B
coOuparolieii u pacceuBaroneit innu3zax. [logydenue n3o0pa>keHuil ¢ MOMOLIBIO JIHH3.
nabopamopnaa paboma.

11. 3yyeHue CBOMCTB N300pakeHUS B JIMH3AX.

Pe3epB: 2 yaca

9kJ1ace

(105 yacoB, 3 yaca B HeJ1eJI10)

l. 3axonut e3aumooeiicmeusn u osusxcenus men. (34 uaca)

Marepuanbnass touka. Tpaekropus. Ckxopocts. Ilepememenue. Cucrema oTcyera.
Omnpenenenne KOOpAUHATHI ABIKYILEro Tena. ['paduku 3aBUCMMOCTH KUHEMAaTHYECKUX BEJIMUNH
or BpemeHu. [IpsmonmHeliHoe paBHOYCKOpeHHOE IBuWKeHHE. CKOpOCTh PaBHOYCKOPEHHOTO
nBwxeHus. llepeMelieHne Mpu pPaBHOYCKOPEHHOM JABMXKEHUU. OrmpenesneHne KOOpPAUHATHI
JBIDKYIIIETO Tea.

['paduku 3aBUCMMOCTH KMHEMATHYECKHX BEIMYUH OT BpeMeHH. Y cKkopeHue. OTHOCUTEIbHOCTh
MEXaHUYECKOTO JABMXKeHUs. HepimanbHas cucteMa oTcuera.

[Tepsoiii 3akon Hpiorona. Bropoit 3akon Hprotona. Tperuit 3akoH Hptotona. CBoGogHOE
nazenue 3akoH BecemupHoro tarorenus. KpuBosinHeliHoe IBUKEHHE

JBuxeHnue no okpyxkHocTu. HckyccTBeHHble cnyTHUKM 3emud. Pakersl. MMmnynbc. 3akoH
COXpaHEHHUs uUMITylibca. PeakTuBHOE ABMkKeHUE. [[BrKeHHE Tella OpOIICHHOTO BEPTUKAIBHO
BBepX. [[BumxkeHHe Tenma OpOIIEHHOTO MOA YIJIOM K TOPU30HTY. J[BKeHHe Tena OpOIIeHHOTO
TOPU30HTAILHO. Y CKOPSHHE CBOOOHOTO MAACHHS Ha 3eMJie U IPYTHX TIaHeTax.
JdeMoHCcTpauuu

OTHOCUTEIBHOCTH JIBHYKCHHUS.

PaBHOyCKOpEHHOE IBH>KEHHUE.

CBobonHoe nangenue ten B Tpyoke HetoToHa.

HamnpaBnenue ckopocTu npu paBHOMEPHOM JIBUIKEHUHU 110 OKPYKHOCTH.

SIBiieHne MHEpLMH.

B3aumoneicteue ten.

3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT Ae(OPMAILIMH MPY>KUHBI.

CroxxeHue Cuil.

Cwita TpeHusl.

Bropoii 3akon HerotoHa.

Tpernii 3akoH HproTOHA.

HesecomocTs.

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

Jabopamopunan paboma.

1. UccnenoBaHue paBHOYCKOPEHHOTO ABM)KEHUS 03 HaualbHOW CKOPOCTH.

2.M3mepenne yCKOpeHusi CBOOOTHOTO TaACHHUS.

Il. Mexanuueckue konevanusn u éonnst. 38ykK. (15 uac)

Mexannyeckue koseOanus. Awmmummatyna. Ilepuwon, dacrora. CBoOoaHble KOJIEOAHUS.
KonebartenbHple cucTeMbl. MasTHUK. 3aBUCUMOCTh TIEPUO/Ia M YACTOTHI HUTSIHOTO MAasiTHUKA OT
JTTMHBI HUTH. [IpeBpaiienne 3Hepruyn npy Kojie0aTeIbHOM JABUKEHUU. 3aTyXarolue KojJeOaHusl.
BrinyxaeHHbIe KOJIeOaHMS.

Mexanndeckue BOJHBI. JlnmHa BosiHBL.  [IpomonbHbie W momepedHbie BOJHBL. CKOpPOCTH
pacmpocTpaHeHHs BOJHBL. 3BYK. BricoTa u TeMOp 3Byka. I pomkocTh 3Byka. Pacmpocrpanenue
3Byka. CkopocTh 3ByKa. OTpaskeHue 3ByKa. 9xo. Pe3onanc.

JleMoHcTpanuu




Mexannueckue KoneGaHusl.

MexaHu4YeCKHE BOJIHBI.

3BYKOBbIE KOJIEOaHUSI.

VYcenoBus pacipocTpaHeHus 3BYyKa.

Jnabopamopunan pavoma.

3. UccnenoBanue 3aBUCUMOCTH TEPHOA U YaCTOTHI CBOOOIHBIX KOJICOAHUN HUTSHOTO MasiTHUKA
OT JJIMHBI €r0 HUTH .

H.2nexkmpomaznumnsie asnenus. (25 uacoes)

B3aumopeiictBue mMaruuToB. MarnutHoe nose. B3anmonelcTBue NPOBOJAHUKOB C TOKOM.
JleiicTBie MarHMTHOTO TIOJISI HAa DJJCKTpUUYeCKHe 3apsanbl. ['padudeckoe u300pakeHUe
MarHuTHOro mnojsi. HampaBneHue Toka M HalpaBiieHHE €ro MarHUTHOro mnois. OOHapyKeHue
MarHUTHOTO IIOJIS 110 €ro JAEUCTBUIO Ha MIEKTPUYECKUl TOK. [IpaBuiio neBoi pyku. MarHuTHbIN
MOTOK. OJIEKTPOMAarHuTHasE WHAYKLIUA. SIBIEHUE 3IeKTpOMarHUTHOW HHAYKUMH. [lomydeHue
MIEPEMEHHOT0 3JIEKTPUYECKOI0 TOKa. DJIEKTpOMarHuTHoe nosie. HeoHopoiHoe 1 HEOAHOPOJHOE
nosie. B3auMOCBA3b AIIEKTPUYECKOTO0 M MAarHUTHOIO IMOJIEH. DJIEKTPOMATrHUTHBIE BOJIHBL.
CxopocTb pacnpoCTpaHEHHs 3JEKTPOMAarHUTHBIX BOJIH. DJIEKTPOJABUTATENb. DJIEKTPOTrE€HEPATOP.
CBeT — 31eKTpOMarHuTHasl BOJIHA.

JleMoHcTpanuu

DJIEKTPOMAarHuTHasE UHYKIUS.

IIpaBuno Jlenna.

CamouHayKuus.

[TosryueHue nepeMeHHOro ToKa Ipy BpallleHUH BUTKAa B MArHUTHOM IIOJI€.
YcTpoiicTBO reHeparopa NOCTOSHHOTO TOKA.

YeTpoicTBO reHepaTopa NEpEMEHHOT0 TOKa.

YcerpoiictBo TpanchopmaTopa.

Ilepenaya 3neKTPUYECKON SHEPTUH.

OJeKTpOMarHUTHBIE KOJICOaHusI.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

[Tpuniun neiicTBus MUKpOGhOHA U TPOMKOTOBOPUTEIIS.

IIpuHIUIIBI paInOCBA3H.

Hucnepcus 6enoro cera. [lonydenue 6esoro cBera npu CiI0KEHUU CBETA Pa3HbIX IIBETOB
Jnaobopamopunan padoma.

4. I3yueHue ABICHUS JIEKTPOMArHUTHON HHAYKLIUH.

5. HabmroieHue CrijioniHoro 1 JMHEYaThIX CIEKTPOB UCITYCKAHMUS.
IV.Cmpoenue amoma u amomnozo saopa (20 uacoes)

PagnoaktuBHOCTh. Anbda-, OeTTa- U raMmma-usnydeHue. ONbITH 10 PacCEUBAHUIO allb(da-
yactull. [ImanerapHas mozens atoma. ATomMHOE sapo. IIpoTOHHO-HEWTpOHHAs MoJenb sAapa.
Metonel  HaOMIOAEHUS W perucTpaluu  4YacTull.  PannoakTUBHBIE — NpeBpalleHUS.
OKCHepUMEHTAJIbBHBIE METONBI.  3apsan aapa. MaccoBoe uMcio sapa. SnepHble peakluu.
Henenue u cunres snep. CoxpaHeHHE 3apsiia ¥ MaccOBOIO 4YMCIA MPH SAEPHBIX PEAKIMSIX.
OTkppITHE IIPOTOHA M HEWTPOHA. SIEpHBIE CWIIBI. DHEprus CBS3W YaCTULl B siApe. OHeprus
cBsa3u. [ledexkt macc. Boiaenenue sHeprum npu AefeHUU U cuHTe3e saep. McmombzoBanue
sanepHoi sHepruu. Jlosumerpusi. SAnepubiii peakrop. IIpeobpazoBanue BHyTpenHeil sHeprun
aIep B DIJIEKTPUYECKYIO DHEpruro. ATOMHas »dHepreTuka. TepMOsIepHble peaKIHH.
buonoruueckoe nelicteue paauauuu. Ilepuon nomypacnana. 3akoH paguMoOaKTHBHOIO pacnaja.
Tepmosinepnas peakuus. Microunuku sHeprun CoslHIA U 3BE3L.

JleMoHcTpanuu

Mopnenb oneiTa Pezepdopna.

Habmonenue TpekoB yacTull B kamepe Buinbcona.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOIINX YaCTHUIL
Jnabopamopnasa paboma.

6. 3mepeHne ecTeCTBEHHOTO PaIMaIIMOHHOTO (DOHA JO3UMETPOM.




7. N3yuenue nenenus siapa aroma ypasa mo ¢gororpadguu TpeKoB.

8. M3ydeHue TpeKOB 3apsKEHHBIX YaCTHUIL 110 TOTOBBIM (oTorpadusim

(BBITIOJTHSACTCS OMa).

V.Cmpoenue u r60n10uyusn Beenennoit. (5uacoe)

Cocras, cTpoeHue u npoucxoxjaenne ComHeuyno cucremsl. [nanersl u Masnbie Tena CoJIHEUHOM
cucrteMbl. Ctpoenue, uznydenue u sBoionuss ComHina u 3BE3M. CTpoeHHME W DBOJIIOIUS
Bcenennoii.

HNToroBoe noBTOpeHue — 6 yaca

TemaTnueckoe NJAHMPOBaHME:
Traacc (704, 24 B He/1eJ110)

Neo Tema KoauuecTBO 9acoB
1. dusnka u e€ posib B NO3HAHUU OKPYIKAIOIIET0 MUPA 4
2. [TepBOoHaYaJIbHBIC CBEJICHHUS O CTPOSHUH BEIICCTBA. 6
3. BsaumozeiicTue Tell. 23
4. JlaBneHue TBEpABIX TeJl, )KUAKOCTEN U ra30B. 21
5. PaboTa 1 MomHOCTE. DHEprHus. 13
Pe3epBHOE Bpemsi 3
HUTOI'O: 70

8kuacc (704, 24 B HeaeNN10)

Ne Tema KoanuecTBo yacoB
1. TemnoBsie siBICHUS 23
2. DneKTpuYecKue SIBJICHMUSL. 29
3. DNEKTPOMAarHUTHBIE SIBJICHUS. 5
4. CBeTOBBIC SBJICHHSI. 10
Pe3epBHOe Bpemst 3
NUTOIO: 70

9xkiace (1024, 34 B Hege110)

Ne Tema KosanuecTBo yacos
1. 3aKOHBI B3aUMOJICHCTBUS U JIBHXKCHHS TEJL. 34

2. Mexannyeckue KojieOaHusl U BOJHBI. 3BYK. 15

3. DNEeKTPOMarHuTHOE MOJIE. 25

4. CtpoeHue aToMa ¥ aTOMHOTO s1Jipa. 20

5. Ctpoenue u 3BorOIMs BeeneHHoil. 5

6. HTorosoe noBropeHue 6

NTOI'O: 105




