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1. ITAHUPYEMBIE PE3YJIbTATbBI
W3yuenne Gu3MKU B OCHOBHOM IITKOJIE JAET BO3ZMOXKHOCTh YYaIIUMCS JOCTHYB CIIETYIOLIIX
PE3yJIbTAaTOB Pa3BUTHSL:
B npeamerHom HampaB/IeHHMH:
BbinycKHMK HAy4YuTCS:

® coOmoaare mpaBmia OE30IAaCHOCTH W OXpaHbl TpPyAa NpH pabdoTe C Y4eOHBIM U
nabopaTOpPHBIM 000PYIOBaHUEM;

® [IOHMMATh CMBICI OCHOBHBIX (PM3MUYECKUX TEPMUHOB: (PH3MUECKOE TEJO, (PHU3HMUECKOE
SIBJICHHUC, (bI/ISI/I‘-IeCKaﬂ BCJIMYMHA, CIUHUILBI U3SMCPCHU,

® pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOKHO PpELIUTh MpU MOMOIIM (UINYECKUX
METOJIOB; AHAJIM3UPOBATh OTHCJIBHBIE JTallbl NPOBEACHUS HCCIECIOBAHUM M WHTEPIPETUPOBATH
pe3yabTaThl HAONIIOIEHUH U OIBITOB;

® CTAaBUTH OIILITHI IO UCCICAOBAHUIO (1)H31/I‘IGCKI/IX SIBJICHUH WIJTH (1)I/ISI/I‘-I€CKI/IX CBOMCTB TeI
0€3 MCIO0JIb30BaHUS NPSIMBIX U3MEPEHUI; TIPH 3TOM (POopMyTUpOBaThH MpobiemMy/3anady yueOHOTo
OKCTIEPUMEHTa; COOMpPATh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUS; MPOBOJUTH OIBIT H
(GbopMynTupOBaTh BHIBOBI.

[pumeuanue. Ilpu npoBeneHnn uccieAoBaHUS (PUINUYECKUX SBICHUM H3MEpPUTEIIbHbBIE
npuOOpHl UCHOJB3YIOTCS JIMIIb KaK JaT4YuKd HM3MepeHHs] (U3NYECKHUX BEIUYMH. 3amucu
MOKa3aHUN MPSIMBIX U3MEPEHUH B 3TOM cllyyae He TpeOyercs.

® [IOHMMATh POJIb IKCIIEPUMEHTA B MOJIyY€HUU HAYYHOU HH(POpMAIUY;

® TPOBOAMTH MPSIMBIE U3MEPEHUST GU3NICCKUX BEIIMIHH: BPEMSsI, PAaCCTOSTHUE, Macca Tela,
o0beM, cuia, Temmeparypa, aTMochepHOe NaBjieHHE, BIaXKHOCTb BO3/yXa, HaIpsDKEHHE, CHIIa
TOKa, paJualloHHbIA (OH (C MCMOIB30BaHUEM JO3UMETPA); MPHU 3TOM BBIOMPATh ONTHUMAaJIbHBIN
croco0 M3MEPEHHsT W MCIIOJIb30BaTh MIPOCTEUIITNE METOIbI OIICHKU MOTPEITHOCTEH H3MEPEHUH.

[Ipumeuanue. Jlrobas ydeOHas mporpaMma J0ODKHA OOECreYrBaTh OBJAJCHHUE MPSIMBIMH
U3MEpPEHUSIMU BCEX MEPEUUCICHHBIX (PU3NYECKUX BETUYHH.

® [IPOBOJIUTH HCCIICIOBAHHE 3aBUCHUMOCTEH (U3MUECKUX BEIMYMH C HCIOJIb30BaHUEM
MPSIMBIX  M3MEPEHUM: TIPH ITOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATh PE3yIbTAThI
MOJTYYCHHOM 3aBUCUMOCTH (PM3NYECKUX BEIIMYWH B BUC TAOIHUI] U TpadUKOB, JIE1aTh BEIBOBI IO
pe3ynbTaTam UCCIeI0BaHUS;

® [POBOJUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKHMX BEIMYMH: TMPHU  BBIIOJHECHUH
U3MepeHul coOupaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY, CIEAYS NPEIIOKEHHOW HHCTPYKIUH,
BBIYHCIISATh 3HAYCHHE BEIMYMHBI U aHAIM3UPOBATH [IOJIyYEHHBIE PE3YJIbTAaThl C YUETOM 3aJaHHOU
TOYHOCTH U3MEPEHUN;

® aHAJIM3UPOBATh CUTyallMM IPAKTHKO-OPHUECHTHPOBAHHOI'O XapaKTepa, y3HaBaTb B HHUX
IPOABJICHHUC N3YYCHHbBIX (1)I/ISI/II‘I€CKI/IX SIBIICHUI WJIH SaKOHOMepHOCTeﬁ N IIPUMEHATh UMCIOIIHUECS
3HaHHUA JJIA UX O6I>$ICH€HI/I$[;

® JIOHMMAaTh IIPUHIIUIIBI ﬂeﬁCTBHH MallluH, HpI/I60p0B N TCXHHUYCCKHUX YCTPOﬁCTB, YCJIOBUS
X 0€30I1aCHOTO MCIIOJIL30BaHUS B MMOBCEIHEBHOM KHU3HU,

® JICIIOJIB30BaTh IIPHU BBIIIOJIHCHUU y‘le6HBIX 3a1a4 HAYYHO-NIOIYJIIPHYIO JIUTCPATYPY O
(1)I/ISI/ILICCKI/IX SABJICHUAX, CIIPABOYHBIC MaTCpHaJIbl, PCCYPChI I/IHTepHeT.



BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCH:

® 0CO3HA6AMb YEHHOCMb HAYYHLIX UCCIe008aHUll, PONb QUIUKU 8 PACUUpeHUuU
npeocmasieHuil 06 OKpysicaruem mupe u ee 8Kiao 8 YayuuieHue Kayecmed HCusHu,

® UCNONBL306AMb NPUEMbL NOCPOEHUS PU3UYECKUX Modelell, NOUCKA U GOPpMYIUposKu
00KA3amMenbCms 6bl0BUHYMBIX 2UNOMe3 U Meopemudeckux 6bl60008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIEHHBIX (haKmos,

® CpasHusamv  MOYHOCMb  UBMEPeHUs  (PU3UYECKUX BeluyuH No  GelUdUHe  UX
OMHOCUMENLHOU NOCPEUHOCU NPU NPOBEOEHUU NPAMBIX USMEPEHULL

® CaMOCMOAMENbHO NPOBOOUMb KOCBEHHbIE UBMEPEeHUs U UCCIe008aHUA (DUULECKUX
BeUYUH C UCNONBL30BAHUEM DA3TUYHBIX CHOCO008 UMepeHUs (PU3ULeCKUX GelUYUH, 8blOUPamy
cpeocmea UMepeHust ¢ y4emom HeoOX00UMOU MOYHOCMU Uu3Mepenutl, 000CHO8bI8AMb 8bl00p
cnocoba uzmepenus, a0ek8amHo20 NOCMABIEHHOU 3adaye, NPo8oOUMs OYEHKY OOCHOBEPHOCHIU
NOTYYEHHBIX Pe3Vlbmamos;

® GOCNPUHUMAMb UHDOPMAYUIO PUULECKO20 COO0EePIHCAHUS 8 HAYYHO- NONYIAPHOLU
qumepamype U Cpeocmeax Maccosou UHopmayuu, KpUmudecku OYeHU8amv HNOLYYEHHVIO
UHGhopMayuIo, aHaIU3Upys ee cooepicarue u OaHHvle 00 UCMOYHUKe UHGOpMayUul,

® co30asameb cOOCMEEHHbIE NUCbMEHHbIE U YCMHble COOOUWeHUs O UIUUECKUX AGNEeHUAX
HA OCHOBE HeCKONbKUX UCMOYHUKO8 UHGOpMayuL, conposox*coams 8biCMynienue npezenmayuelt,
YUuUmwleas 0COOeHHOCMU ayOUmopUUCEepCMHUKOS.

Mexannyeckue ABJICHUSA

BbInyCKHUK HAy4YUTCS:

® pacrmo3HaBaTb MCXaHUYCCKUE SBJICHHUA U 0OBACHITH, HAa OCHOBE NMCHOIIUXCA 3HaHUHU
OCHOBHBIE CBOMCTBA WU YCJIOBUA NPOTEKAHUA OTHUX SIBJIEHUI PaBHOMEPHOEC U HCPABHOMCPHOEC
IBIDKEHUE, PaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBWKCHHE, OTHOCHUTEIHHOCTH
MEXaHMYECKOTO JBWKEHUS, CBOOOHOE IMaJCHUEe TeJ, paBHOMEPHOE IBWKEHUE MO OKPYKHOCTH,
WHEPIUs, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBM)KCHUE, Tepeava JaBJICHUS TBEPIbIMU TEIIaMHU,
KHUIKOCTSIMA ¥ Ta3aMH, aTMOC(EepHOE [aBJCHWE, IJIaBaHWE TeEJ, PAaBHOBECHE TBEPHBIX TelI,
UMEIOIINAX 3aKPEIUICHHYI0 OCh BpallleHUs, KoJieOaTellbHOE IBIDKEHHE, DPE30HAHC, BOJHOBOC
JBKEHUE (3BYK);

® OmuChbIBaTh M3yYCHHbIC CBOMCTBA TEJI U MEXaHUYECKHUE SIBICHUS, HCHOJIb3YS
(buznyeckue BENUYHMHBI: MyTh, MEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, MepHo] oOpallleHus, Macca
Tena, MJIOTHOCTh BEIIECTBa, CHia (CUJia TSXKECTH, CUJIa YIPYTrOCTH, CUiIa TPEHHUs), JaBlICHUE,
UMITyJIBC TeJa, KUHETUYEeCKash SHEprusi, MOTEHIMadbHAas »JHEprusi, MexaHuueckas paborta,
Mexanuyeckas wmoiHocTb, KIIJI mpu coBepumieHMM paboOThl C HCHOJB30BAHHEM IPOCTOTO
MEeXaHH3Ma, CUJia TPEHHUs, aMIUIMTYyla, IEPUOJ M YacToTa KojeOaHuM, AJMHA BOJHBI U CKOPOCTh
€e pacnpoCTpaHEHUs; MPU ONKUCAHUU MPABUIHHO TPAKTOBATH (PU3NYECKUI CMBICI UCHOIB3YEMbIX
BEITUYMH, UX 0003HAUEHUS U €AUHULIBI U3MEPEHUS, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BEIHUMHY C IPYTUMU BEJIMUYUHAMH,



BBIYHUCJIATH 3HAUYCHUC (1)I/ISI/II-ICCKOI‘/JI BCJIMYHHBI,

® aHAJIU3MpPOBATh CBOMCTBA TEJ, MEXAHUYECKUE SBJICHUS M TMPOLECCHI, HCIOJb3Ys
(du3nuecKkue 3aKOHBI: 3aKOH COXpPaHEHHS JHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUsS, MPUHIIUT
CYIEPIIO3UINHU CUJT (HaxoxJieHue paBHoaeicTByromieit cuisl), |, |1 u 1l 3akonsr HetoToHa, 3akoH
COXpaHEHHUs UMITylibca, 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpU STOM pPa3iIUvaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M €r0 MaTeMaTHu4eCcKOe BhIPAKEHUE,

® pasjgu4aTh OCHOBHBIC NPHU3HAKM H3YYCHHBIX q)HBI/I‘IeCKI/IX MOI[CJIGfII MaTCpurajibHasa
TOYKa, MHCPLUHAJIbHAA CUCTEMA OTCUCTA,

® pemaTh 3a7ayd, UCNOIb3ysd (PU3MUECKHUE 3aKOHBI (3aKOH COXPAaHEHUS PHEPIUH, 3aKOH
BCEMHUPHOIO TArOTeHMs, NpuHuun cynepnosuuuu cwi, I, II m III 3axkonsl HeroToHa, 3akoH
COXpaHeHHs UMITyJbca, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena) U (Gopmyssl,
CBS3BIBAIOIIME (PU3MYECKHE BEIUYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, IUIOTHOCTh
BEILIECTBA, CWJIA, JABJICHUE, MUMIYJIbC TeJd, KMHETHYECKass DHEPrus, MOTEHUHAJIbHAs SHEprus,
MexaHuueckass paboTa, mMexaHumdeckass MouiHocTh, KIIJ[ mpocToro MexaHusma, cuia TPEHHUS
CKOJIbJKEHUS, KOOPPUIMEHT TPeHUsI, aMIUIMTYy1a, IEPUOJ U YacToTa KOJeOaHUM, AJTMHA BOJIHBI U
CKOpPOCTb €€ pAcIpOCTPAaHEHMs): Ha OCHOBE AaHAJIN3a YCIOBHA 3aJaud 3alMChIBaTh KpPaTKOE
YCIIOBUE, BBLAETAThH (PU3HUECKHE BEIMYMHBI, 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE JJISl €€ PelleHus,
MIPOBOJIUTH PACUYEThl U OLIEHUBATh PEaIbHOCTh MOJYYEHHOTO 3HaUEHUS (PU3HUECKOM BEIUYNHBI.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYIUTLCH:

® UCNnoML306aMb 3HAHUA O MEXAHUYEeCKUX SABNeHUSIX 6 MNOBCEOHEBHOU JHCUZHU OJisl
obecneuenuss bezonacHocmu npu oopaujeHuu ¢ NPUOOPaAMU U MeXHUYEeCKUMU YCMpOUCmeamu, Ol
CcOXpaneHus 300p08bsi U COONIOOEHUsI HOPM IKOJI02UHECKO20 NOBEOeHUsl 8 OKpydcarowell cpeoe;
npuBOOUMs NpuMepbl NPAKMU4ecKo20 UCHONb308AHUSL DUIUYECKUX 3HAHUL O MeXaHUYecKux
ABNEHUAX U (PUBUYECKUX 3AKOHAX, NPUMEPbl UCNONb308AHUSL B0300HOBIAEMbIX UCMOYHUKOS
9Hep2ul; IKOJLO2ULEeCKUX NOCIeOCMBUL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paziuuamv panuybl NPUMEHUMOCMU OUIUYECKUX 3AKOHO8, NOHUMAMb 8Ceodujull
xapakmep @OYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUS! MEXAHUYECKOU OSHepeuu, 3aKOH
COXpAaHeHUus. UMNYIbCd, 3AKOH BCEMUPHO20 MA2OMEHUs) U O02PAHUYEHHOCMb UCNOIb308AHUS
yacmuwix 3axkoHo8 (3axkow I yka, Apxumeoa u op.);

® HAX00UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3a0daye QUUYECKYI0 MOOelb, paspeuiams
npoodeMy KaxK Ha OCHO8€e UMEIOWUXCS 3HAHUL N0 MeXAHUKe C UCNOIb308AHUEM MAMeMaAmuiecKko20
annapama, max u npu NOMOwjU Memooo8 OYeHKuU.

TensioBbie SIBJICHUS

BbINMyCKHUK HAYYHUTCS

® DpAaCIIO3HaBaTh TEILIOBbBIC SIBIICHUS U OOBSICHATH Ha 0a3e UMEIOUIUXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCJIOBHS MPOTEKaHWS ITUX sBJICHUN: nuddy3us, u3MeHeHHe oO0beMa Tel IMpHU
HarpeBaHuu (OXJIAXKJIEHUU), OOJbIIAsS CKUMAEMOCTh Ta30B, Malas CXKUMAEMOCTb JKUIKOCTEH U
TBEpABIX TEJ; TEILIOBOE PAaBHOBECHE,



WCIIapeHue, KOHJICHCAllUs, IUJIaBJIEHWEe, KpUCTAUIM3alus, KHUIIEHUE, BJIAKHOCTh BO3/AyXa,
pa3IU4YHbBIE CIIOCOOBI Terionepenadn (TErIONPOBOIHOCTh, KOHBEKIIUS, U3ITyYCHHE), arperaTHbie
COCTOSIHUSI BEIIIECTBA, IMOTJIOIMICHHE SHEPTUU IPHU UCIAPEHUU KUJKOCTU M BBIJICJICHUE €€ MpH
KOH/JICHCALIUU Mapa, 3aBUCUMOCTh TEMIIEPAaTypbl KUTICHUS OT JIaBJICHHUS;

® OMWCHIBATh M3YYCHHBIE CBOWCTBA TENl M TEIUIOBBIC SBJICHWS, HCIOIB3YS (PU3NICCKHE
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPIUsi, TEMIIEPATYpa, YAEJbHAs TEIUIOEMKOCTb
BEIIECTBA, YJENbHAs TEIJIOTAa IUIABJIEHUs, YJAEJIbHAs TEIUIoTa NapooOpa3oBaHMs, YAeIbHas
TEIUIOTAa CrOpPaHMsl TOIUIMBA, KOA(D(PHUIIMEHT MOJE3HOrO ACUCTBUS TEIUIOBOTO JBUTATEINS; IMPHU
OTIMICAHWU MPABWIHHO TPAKTOBATH (PH3UUECKHUIA CMBICIT UCIOJIB3YEMBIX BEITUYHH, HX 0003HAUYCHUS
W CIMHULBI U3MEPEHHS, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINEC JAHHYIO (DH3UYECKYIO BEIIHUUHY C
JIPYTUMHU BEJTMIMHAMH, BEIYUCIISITH 3HAYCHNE (PU3NICCKOM BEITMIHHEI;

® aHaAJIM3MpPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBIEHUS M MPOLECCHI, UCIIOJIb3YSl OCHOBHBIE
MOJIOKEHHUSI aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHSI O CTPOEHUHM BELIECTBA M 3aKOH COXpaHEHUS
SHEpruu;

® pa3nyaThb OCHOBHBIE NPHU3HAKU HM3YYEHHBIX (U3NYECKUX MOJENEH CTPOEHMs ra3os,
KUAKOCTEH U TBEPJBIX TE;

® [IPUBOJUTH IPUMEPHI MPAKTUUECKOTO MCHOIb30BaHUs (PU3MUECKUX 3HAHUN O TEIIOBBIX
SIBJICHUSX;

® pemarh 3a/1a4yd, WCIHONb3Ys 3aKOH COXPAaHEHHsI DHEPTrMU B TEIUIOBBIX IpOIECCaX M
(dbopMyIibl, cBA3bIBaIOIINE (GU3NYECKUE BEJIMYMHBI (KOJIMYECTBO TEIJIOTHI, TEMIEpATypa, yaAeabHas
TEIJIOEMKOCTh BEUIECTBa, yAeJIbHAas TEIUIOTa IUIaBJIEHUS, YyJelbHas TerioTa napooOpa3oBaHuS,
yaenpHas TeIuloTa CropaHusl TOIUIMBA, KOA(M(QUIMEHT TOJE3HOro JEHCTBUS TEMJIOBOIO
JBUTATENs): Ha OCHOBE AaHAJIMW3a YCIOBUS 3a/a4M 3alUChIBATh KpPAaTKOE YCJIOBHE, BBIICIATH
(bu3nyecKue BeTMYNHbBI, 3aKOHBI U POPMYIIbI, HEOOXOAUMBIE JJISl €€ PEeLIeHUs], TPOBOJUTh PacyeThl
Y OLICHUBATh PEAIbHOCTD MOJIyd4EHHOTO 3HAYCHUS (PU3NUECKON BETMUUHBI.

BhInyCKHHUK MOJYYUT BO3MOKHOCTH HAYUHUTHCS:

® LUCNONBL306AMb 3HAHUSA O MENI0BIX ABNEHUAX 8 NOBCEOHEBHOU HCUZHU OISl 0Decneyenus
bezonacnocmu npu oopawenuy ¢ npUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, Ol COXPAHEHUS
300p08bsl U COONOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEHUSl 8 OKpYyicalowell cpede, NPpusoOums
npUMepbl IKOIOSULECKUX NOCAeOCMBULL pabombl 0sucamereli GHYMPEeHHe20 C2OPAHUsl, MeNI08bIX U
2UOPOINEKMPOCMAHYULL,

® paznuuams 2paHuybl NPUMEHUMOCU @U3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOujutl
xapaxkmep GyHOaMenmanoHblX QU3ULECKUX 3AKOHO8 (3AKOH COXPAHEHUs SHepeulu 6 Menio8blx
npoyeccax) u 02paHuieHHOCHb UCHONb308AHUSL YACHBIX 3AKOHO8,

® HAX00UMb A0EKBAMHYI0 NPEONIONCEHHOU 3a0daye QU3UYECKYI0 MOOelb, paspeuiambs
npobnemy Kax HA OCHO8e UMEHOWUXCS 3HAHULL O MENI08blX SGIEHUSX C UCHONb308AHUEM
MAMeMamuyecKo2o annapama, maxk u npu HOMOWU Memoo08 OYeHKU.

DJIeKTpUYecKre 1 MATHUTHDbIE SIBJICHUS



BbInyCKHMK HAY4YUTCS:

® DpacIlO3HaBaTh AVIEKTPOMArHUTHBIE SBJIEHUS M OOBACHATH HAa OCHOBE HMMEIOIIHXCS
3HAHUM OCHOBHBIC CBOWCTBA WM YCIOBHs IIPOTEKaHUS JTUX SIBICHUM: DIIEKTpU3aLUs TEl,
B3aUMO/JICIICTBUE 3aps0B, JJIEKTPUUYECKMM TOK M €ro JeHCTBUS (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMOJIECHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas MHAYKLUS, JEHCTBUE MarHUTHOIO
IIOJsl Ha TIPOBOAHMK C TOKOM M Ha JBIKYILYIOCS 3apsUKCHHYIO 4YacTULy, JAEeWCTBUE
EKTPUYECKOTO IIOJIsI HA 3apsDKCHHYI0 YacTHLy, 3JIEKTPOMAarHUTHBIE BOJIHBI, NMPSMOJIMHENHOE
PacIpoOCTpPaHEHUE CBETA, OTPAKECHUE U IIPEIOMIICHUE CBETA, AUCIIEPCHUS CBETA.

® COCTaBJISITh CXEMBbl JJIEKTPUYECKUX LENeH C IOCIEeNI0BAaTEIbHBIM M IapajlIeIbHbIM
COEJMHEHUEM 3JIEMEHTOB, Pa3jiMyasl yCIOBHblE 0003HAUYEHMS 2JIEMEHTOB NIEKTPUUYECKHUX Lienei
(MCTOYHMK TOKa, KJIIOY, PE3UCTOP, PEOCTAT, JaMIIOUKa, aMIIEPMETP, BOJIBTMETP).

® JICTIOJIb30BaTh ONTHYECKUE CXEMBI JUIS MIOCTPOCHUS N300pKEHUH B IUIOCKOM 3epKaje 1
cobuparoie JTMH3e.

® ONUCBHIBATh HW3YYECHHBIC CBOWCTBA TEJ W JJIEKTPOMATHUTHBIE SBJICHUS, HCIOJIB3Ys
¢u3nueckue BEIWYMHBI: JJIEKTPUUYECKUI 3apsd, CHJIa TOKa, OJJIEKTPUYECKOE HaIpsHKEHUE,
JIEKTPUUYECKOE COMPOTHUBIICHHE, YIEIbHOE CONPOTUBIECHUE BEUIECTBA, padoTa 3JIEKTPUYECKOTO
1OJI, MOIIHOCTh TOKa, (OKYCHOE pacCTOSHHE M ONTHYECKas CHUJIa JIMH3bL, CKOPOCTb
ANIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA; IPU ONMCAHUM BEPHO TPAKTOBATh
(bu3NYECKU CMBICI HCTIOIb3yEMbIX BEJIMYMH, UX 0003HAUYEHHUS U €IWHUIBI U3MEPEHUS; HAXOIUTh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C APYTUMU BEIHMUUHAMHU.

L4 AHAJIIN3UPOBATH CBOMCTBA TCJI, JJICKTPOMArHuTHBIC SABJICHHUA W IPOLUCCCHI, HCIIOJIbB3Ys
(bu3nyeckre 3aKOHbI: 3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsija, 3akoH OMa Julsl ydacTka IelH,
3akoH JIxoyisa-JleHna, 3aKk0H NPSIMOJIMHEWHOTO PAaCIIPOCTPAHEHHUsI CBETA, 3aKOH OTPAXKEHHUS CBETAa,
3aKOH IpPEJOMJIEHHs CBETa; MPHU 3TOM pas3nyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €ro
MaTEMaTU4YECKOEBBIPAKEHHE.

® [pUBOJIUTH NPUMEPHl MPAKTUYECKOTO HCIHOJIb30BaHUSA (PU3UUYECKHX 3HAHUU O
AIIEKTPOMArHUTHBIX SIBJICHUSIX

® pemaTh 3a/1a4M, UCHOJb3Ys (r3Hueckre 3aKoHbI (3akoH OMa i ydacTKa LIeNH, 3aKOH
Jxoynsa-JIenia, 3aKkoH NPAMOJIMHETHOTO pacIpOCTPAHEHUS CBETA, 3aKOH OTPAXKEHHUSI CBETA, 3aKOH
MpeoMIIeHUsT cBeTta) ©U  (GOpPMYJBI, CBS3BIBAIONIME (PU3MUECKHE BEJIWYMHBI (CHJIa TOKa,
AIIEKTPUYECKOE HAMpsHKEHUE, DICKTPUUECKOE COMPOTHBJICHUE, VYIEIbHOE COMPOTUBJICHHE
BEIIECTBA, pabOTa AMEKTPUUYECKOTO MOJIs, MOIIHOCTh TOKa, (POKYCHOE pacCcTOSIHUE U ONTHYECKas
CWJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M YacTOTa CBETa, (POPMYIbI
pacuera 3JIeKTPUYECKOr0 COMPOTHUBIICHUS MPHU TMOCIEI0BATEIILHOM U MapayieIbHOM COCIMHEHUU
MIPOBOJIHMKOB): HA OCHOBE aHalM3a YCJIOBMsS 3aJauyd 3alUChIBaTh KPATKOE YCJIOBHE, BBLICISTH
¢uznyecKkue BEIWYHMHBI, 3aKOHBI W (QOPMYNbI, HEOOXOJWMBIE IUIA €€ pEeUICHHUs, MPOBOAUTH
pacueTsl U OIIEHUBATh PeaTbHOCTh MOMYYSHHOTO 3HAUEHUS (PU3MUECKON BEIMYNHBI.



BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCH:

® UCNONBL306AMb 3HAHUA 00 IIEKMPOMACHUMHBIX AGNEHUAX 8 NOBCEOHEBHOU IHCU3HU Ol
obecneyenuss be30nacHoCmu npu oopaweHuy ¢ NPUOOPAMU U MEXHUYECKUMU YCIMPOLCMBAMU, O
coxpanenus 300po6bsi U COONOOEHUS HOPM IKONOSUYECKO20 NOBEOeHUsl 8 OKpYcarouel cpeoe;
npUBOOUMb NPUMEPHI BIUAHUA INIEKMPOMASHUMHBIX U3YYEHUL HA HCUBbLE OPAHUIMbL,

® paziuuamv 2panuybl NPUMEHUMOCMU DUIUYECKUX 3AKOHO8, NOHUMAMb 8Ceodujull
xapakmep  (YHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs 9INeKMpUYecKo20 3apsaoa) u
02PAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3aKOHO6 (3akoH Oma 01 yuacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

® LUCNONBL306AMb NPUEMbL NOCMPOEHUS PU3UYECKUX Modelell, NOUCKA U QOPMYIUPOSKU
00KA3amenbCme Bbl0BUHYMBIX 2UNOMe3 U MeOPemuieckux 6bl80008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIEHHBIX (haKmos,

® HAX00UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3adaye QU3UYECKYI0 MOOelb, pa3peuianms
npobnemy Kak HA OCHOBe UMEIOWUXCA 3HAHULL 00  2IeKMPOMACHUMHBIX — ABIEHUAX C
UCNONb308AHUEM MAMEMAMUYLECKO20 ANNapama, max u npu NOMowu Memoo08 OYeHKU.

KBaHToBBIE sIBJICHU S

BbINyCKHUK HAYYHTCSI:

® pacno3HaBaThb KBAHTOBBLIC SBJICHHA U OOBSICHATL Ha OCHOBE HUMCIOIINXCA 3HAaHUH
OCHOBHEIC CBOMCTBA HIIH YCI0BUA MNMPOTECKAHUA JTHUX SIBJICHUI: €CTECTBCHHAS U HNCKYCCTBCHHAs
pPaanOaKTUBHOCTS, O.-, B- " Y-U3J1y4YCHHU, BO3HUKHOBEHUEIIMHEHIATOTO CIICKTpa U3JIYYCHUS aTOMaA,

® ONHUCHIBATh W3YYCHHBIC KBAHTOBBIC SBJIEHUSA, HCHOJB3yd (PHU3NUYECKUE BEITUYHHBI:
MaccoBO€ YHCIIO, 3apsA0BO€ YMCIO, MEepUoj Mojlypacmnaaa, Heprusi (GOTOHOB; MPU OMUCAHUU
MPaBUIILHO TPAKTOBATh (DU3NYECKUN CMBICI MCTIOIh3YEMbIX BETUYNH, WX 0003HAYCHUS U €THHHUIIBI
U3MEpEeHus; HaXOAUTh (OpPMYJbl, CBA3BIBAIOIIME TAHHYIO (DU3HUECKYIO0 BEIUYHUHY C APYTUMU
BEJTMYMHAMU,BBIUUCIIATH 3HAaUCHNE (PU3UUECKOI BETUUUHBL;

® aHaANM3HPOBATh KBAHTOBBIC SIBJICHUS, HMCMOJb3yd (U3NYECKHE 3aKOHBI U IMOCTYNATHI:
3aKOH COXPAaHEHHUS DHEPIHH, 3aKOH COXPAHEHHUS DJIEKTPUUECKOTrO 3apsijia, 3aKOH COXpaHEHUs
MaccoBOTO YHCJIAa, 3aKOHOMEPHOCTH H3JIyUY€HHUSI U TMOTJIOUIEHUS CBeTa aTOMOM, MpPH 3TOM
pasnauyath CIOBECHYIO GOPMYIUPOBKY 3aKOHA M €0 MaTeMaTHYeCKOE BhIPAKECHHE,

® pa3iuyaTh OCHOBHBIC MPU3HAKHU IUJIAHETAapHOW MOJENHM aTOMa, HYKJIOHHONW MOJENH
aTOMHOTO S/pa;

® [PUBOJIUTH NPUMEPHl MPOSIBICHUS B MPUPOJE U MPAKTUUYECKOTO HCIIOJIb30BAHUS
PaZMOaKTUBHOCTH, SIIEPHBIX U TEPMOSJIEPHBIX PEaKIUii, CIIEKTPAIbHOTO aHAIM3A.

BhInyCKHHUK MOJIY4YUT BO3MOKHOCTH HAYYHUTHCS:

® uCnoIvL308amb NONYYEHHble 3HAHUSA 6 HNOBCEOHEeGHOU JiCUHU NpU 0OpaujeHuu ¢

npubopamu U MmexHu4ecKUMU YCmpoucmeamu (Cuemuux UOHUSUPYIOWUX Yacmuy, 003umMemp), Ol
COXpaHeHUs 300p08bs U COONI00EHUSI HOPM IKOJIOSULECKO20 NOBEOeHUsl 8 OKpYicarujeli cpeoe;



® COOMHOCUMDb SHEP2UIO CBA3U AMOMHbBLX ﬂdep C deqbeKmOM macenl,

L4 npueo()umb npumepbsl 6JAUSHUA paOMOGKmUGHle M3le’t€H1/H/7 Ha oicueble OpcaHusmbl,
noRumamsv NPUHYUn Oeticmesus Oo3uMempa u pasiudanisv yCjiloeust €20 UcCnojlb306aHUsl,

® JOHUMAmMb IKOJo2UYecKue l’lp06]l€]l/lbl, 6O03HUKAwWue npu uUcCnojlb3o6aHuu amomHbIX
Sﬂekmpocmam;uﬁ, u nymu peuteHust smux np06fzeM, nepcneKkmuBebl UCNOb306AHUSL YNPABIAEMOSO
mepmwzdepnoeo curmesd.

Conepxxanue yueOHOro npeamera

OcHOBHOe coJepKaHue HA CTYIIeHd OCHOBHOT'O 00111ero 00pa3oBaHus

®duznyeckoe 00pa3oBaHME B OCHOBHOM WIKOJIE JOJDKHO oOecneduTh (GOpMHUpOBAHHUE Y
oOyJaromuxcss TPEICTABICHUH O HAyYHOW KapTHHE MHpa — BAXKHOTO pecypca HaydHO-
TEXHUYECKOTO Tporpecca, 0O3HAKOMIICHHE O0yJaromuxcs ¢ (pu3nYecKuMH U aCTPOHOMHUYECKUMHU
SIBJICHUSIMH, OCHOBHBIMH TTPUHITUTIAMH Pa0OThI MEXaHU3MOB, BBICOKOTEXHOJIOTUYHBIX YCTPOUCTB U
npuOOpOB, pa3BUTHE KOMIETCHIMH B PpEIICHUH WHXCHEPHO-TEXHHYECKHMX W  HAay4HO-
MCCIIEI0OBATENILCKUX 33/1a4.

OcBoenne ydeOHoro mnpeaMera «®dusmka» HampaBlIe€HO Ha pPa3BUTHE Y OOYYarOIIUXCS
MPEJCTAaBICHU O CTPOCHHH, CBOWCTBAX, 3aKOHAX CYIIECTBOBAHMS W JBIDKEHHS MaTEpUH, Ha
OCBOEHHE O00YJarOIIUMUCS OOIINX 3aKOHOB M 3aKOHOMEPHOCTEW MPUPOIHBIX SBJICHUN, CO3/IaHHE
YCTIOBHIA TUTst (dhopmMupoBaHHS WHTEJUICKTyaTbHBIX, TBOPUYECKHX, IPaXTaHCKHX,
KOMMYHHUKAIIHOHHBIX, WHOOPMAIIMOHHBIX KoMIleTeHInH. OOydarommecss OBIIAACIOT HAYYHBIMU
METOJJAMH  pEIICHUS] PAa3UYHBIX TEOPETUYECKUX H TPAKTHYECKUX 3a1a4, YMEHHSIMH
(dbopMynmHpOBaTh THUMOTE3bl, KOHCTPYHPOBATh, TPOBOIHWTH OKCIECPUMEHTHI, OIEHUBATH H
aHATM3UPOBAThH MMOJTyYCHHBIE PE3YIbTATHI, COTIOCTABIATh HX C OOBEKTHBHBIMH PEATHSIMH KU3HH.

VYueobnsiii penMer «Puszuka» crnocoOCTByeT (GOPMHUPOBAHUIO y OOYYAIOIIMXCS YMEHHUI
0e30macHO HMCIIOJIb30BaTh JIabOpaTopHOE OOOpYyIOBaHHWE, IPOBOJUTH €CTECTBEHHO-HAYYHBIC
UCCIIEIOBAaHUS M DKCIIEPUMEHTHI, aHAIM3MPOBATh IOJYyYCHHBIE PE3yJbTaThl, MPEJICTaBIATh U
Hay4YHO apryMEHTHPOBAThH MOJyYCHHBIE BHIBOJIBI.

N3yuenne mnpenmera «@Pusuka» B yacTH (GOPMUPOBAHHS y OOYydaroIIMUXCS HAy4HOTO
MHPOBO33PEHHsI, OCBOCHHUsSI OOIIEHAYYHBIX METOJOB (HAONIOACHHE, W3MEPEHHUE, SKCIICPUMEHT,
MOJENUPOBAHUE), OCBOCHMSI MPAKTHUYECKOTO MPUMEHEHUS HAyYHbIX 3HAHUU (U3UKH B KU3HU
OCHOBAHO Ha MEXIpPEIMETHBIX CBs3sAX cC mnpeameramu: «Martematuka», «Hpopmarukay,
«Xumusy, «buonorusy,

«eorpadus», «Ikomorus», «OCHOBBI 0E30MACHOCTH KU3HEACATEIHLHOCTH,
«Ucrtopusy», «Jlutepatypa» u np.

@u3nka 1 pu3ndecKue MeToabl H3y4eHUs MPUPOAbI
®uzuka — Hayka o npupojae. dusnueckue Tena u spieHusd. HaOmroneHue u omucanue
¢busznueckux sBIeHUl. DuU3NYECKUN OSKCIepUMEHT. MoJenupoBaHue SBICHUA U OOBEKTOB
MIPUPOIBI.



@u3nyeckue BEIUYMHBI M MX HU3MEpeHHe. TOYHOCTh M IOTPELIHOCTh HM3MEpPEHUM.
MexayHapoaHas CUCTEMa €IMHMUII.

@u3nyecKue 3aKOHbI U 3aKOHOMEpHOCTH. Pu3nka U TexHuka. HayyHblil MeTO[ IMO3HAHUS.
Pounb ¢pu3nku B GOpMUPOBAHNUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

Mexannuyeckue siBJeHHUs

Mexannueckoe JBIKeHHE. MarepuanbHas TOYKa Kak MOJENbh (PU3MUYECKOro Tea.
OTHOCHUTENBHOCTP MEXaHMuYecKoro BwkeHuss. Cucrema otcueta. Dusnyeckue BEIMYUHBL,
HEOOXOIUMBIC JUISI OIHMCAHUS JBWKEHHS W B3aMMOCBS3b MEXKIy HUMHU (ITyTh, IMEpPEMEIICHUE,
CKOPOCTb, YCKOpEHHUE, BpeMs IBUXEHHs). PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSMOJIMHENHHOE
JNBHKEeHHE. PaBHOMEPHOE 1B KEHME IO OKPYKHOCTH. [IepBrIii 3akoH HeroToHa u mHepuusa. Macca
tena. [lnotHocts BemiectBa. Cwia. Enununs! cunbel. Bropoit 3akoH Hbrotona. Tperuii 3akoH
Herotona. CpoGonHoe mnaaenue Tten. Cuna TsOHKECTH. 3aKOH BCeMHpHOro TsaroteHus. Cunia
ynpyrocTtH. 3akoH ['yka. Bec tena. HeBecomocTh. CBsI3b MEXIy CHIION TSDKECTH M MAaccoi Tela.
Huuamomerp. PaBHopeilicTByromas cuna. Cuna TpeHus. TpeHue CKOJMbXKeHUs. TpeHHe MOKOs.
Tpenue B Ipupoae U TEXHUKE.

Nmnynec. 3akoH coxpaHeHUs umiyibca. PeakTuBHOe nBrkeHue. Mexanndeckas padoTa.
MomHocTb. DOHeprus. [loTeHnuanbHas ¥ KuHeTHdeckas sHeprusi. [IpeBpailieHue oaHOTO BHAA
MEXaHUYECKOM SHEPTUH B IpYroi. 3aKOHCOXPAHEHHUS MTOJHON MEXaHUYECKOW SHEPTUH.

[IpocThie MexaHU3MBbI. YCJIOBHSI paBHOBECHS TBEPJOTO Tejla, MMEIOIIEro 3aKperieHHYIO
OChb JBWXKEHUS. MOMEHT cuibl. [Jenmp msowcecmu mena. Peryar. PaBHoBecHe CHJI Ha phlyare.
Peruaru B Texnuke, ObITy U nipupojie. [loaBukHBIE U HETIOABMKHBIE 0JIOKH. PaBeHCTBO paboT mpu
WCTIOJIb30BAHUH MTPOCTHIX MEXaHU3MOB («30JI0TO€ TTPaBUIIO MeXaHUKWy»). KoaddunmreHT nonxezHoro
JNEUCTBUS MEXaHU3Ma.

JlaBnenue tBepabIX Ten. EnuHuiel namepenus AasieHus. CrnocoObl N3MEHEHUsI AaBIICHUSI.
JaBnenue xuakocre u razoB 3akoH [lackans. JlaBneHune >KMAKOCTH HAa JHO M CTEHKH COCYA.
CoobOmarommecs: cocynsl. Bec Bo3gyxa. AtmocdepHoe mamieHue. M3mepenue aTtmochepHOTo
nasneHus. OmnbiT Toppuuermmn. bapomerp-anepoua. AtmochepHOE AaBICHHE Ha Pa3TUYHBIX
BbIcOTax. [mapaBianueckue MexaHuU3Mbl (Ipecc, Hacoc). JlaBiaeHue KHUAKOCTH M rasza Ha
MOrPYKEHHOE B HUX Te0. ApxumenoBa cuia. [naBanue ten u cynoB Bo3nyxomiaBanue.

Mexanndeckue kosebOanus. Ilepwon, dacroTa, amrmmTyga KkoJsiebaHuid. Pesonanc.
MexaHudeckue BOJIHBI B OJJHOPOAHBIX cpenax. JmmHa BOJHBI. 3BYK KaK MEXaHWYECKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TensioBble ABJICHUS

Crpoenue BemectBa. ATOMBI M MOJIEKYNBl. Te€laoBOE€ IBMKEHUE aTOMOB U MOJIEKYI.
Huddy3us B razax, *KUIKOCTSIX U TBEPABIX Tenax. bpoynosckoe osudicenue. B3aumoneiicTue
(mpuTsKeHHe M OTTaJKMBaHWE) MOJIEKYN. ArperaTHble COCTOSHHUS BellecTBa. Paznnume B
CTPOEHHMHU TBEPJBIX TEJ, KUIKOCTEH U ra30B.

TennoBoe paBHoBecue. Temneparypa. CBs3b TeMIEPATYpbl CO CKOPOCTHIO XaOTUYECKOTO
JBUKEHHS dacTull. BHyTpeHHsiss sHeprusa. PaGora u Temnonepenaya Kak crocoObl M3MEHEHUs
BHYTPEHHEH SHepruu Tena. TemnonpoBOIHOCTS.



Konsekuus. M3nyuenue. IIpumeps! Temonepenayu B Ipupoae U TeXHUKE. KOIM4ecTBO TEIIOTHI.
VYaenpHas TEIUIOEMKOCTb. YJElIbHAs TEIUIOTa CrOpaHMs TOIIMBA. 3aKOH COXPaHEHUs H
IIPEBPALLEHUS PHEPIrUM B MEXAHWYECKUMX U TEIUIOBBIX Ipoueccax. [lnaBieHue u oTBepaeBaHHe
KPUCTAJJIMYECKUX TeJ. Y AelIbHas TelyoTa IuiaBieHus. Mcnapenue u konaeHcauus. [lornomenue
SHEPruM IpU MCIAPEHUM XUAKOCTH M BBIJCIEHUE €€ NpU KOoHAeHcauuu napa. Kunenwue.
3aBUCUMOCTb TEMIEPATyphl KHUIEHMS OT JAaBJIEHUS. YJielbHas TeIIoTa NapooOpa3oBaHUS U
KoHJeHcauuu. BrnaxHocTe Bo3ayxa. PaboTa raza npu pacmupenuu. [IpeoOpa3zoBaHus 3Hepruu B
TEIUIOBBIX MalluHaxX (mapoBas TypOMHA, JBUraTeilb BHYTPEHHETO CrOpaHMs, pEaKTUBHBIM
nsurarens). KIIJ[ TemoBoil MamuHbl. Okonocuueckue npobiemvl UCNONb308AHUS MENTI08bIX
MAUIUH.

DJIeKTPOMArHUTHBIE ABJICHUS

Onexkrpu3anus QU3NICCKUX Tell. B3amMopeicTBue 3apsokeHHBIX Tel. [[Ba  poma
ANEKTPUUECKUX 3apsafoB. J[EMMMOCTh AJIEKTPUUECKOTO 3apsiga. DJIEMEHTAPHBIN ANEKTPUUECKHUI
3apsl. 3aKOH COXpaHEHUs SJEKTPUUECKOTO 3apsiaa. [IpoBOIHUKH, MOTYITPOBOJIHUKU M U30JISTOPHI
JNIEKTPUYECTBA.  DJEKTPOCKON.  DJIEKTPUYECKOE TOJie KaKk O0cCOoOBIi  BHJ  MaTepuH.
Hanpsocennocms  anexkmpuueckoeo nons. JIeMCTBUE DIEKTPUUYECKOTO TOJISI HA DJICKTPUYECKUE
3apsanbl. Konoencamop. Dnepeusi s1eKmpuyecko2o nojs KOHOeHcamopad.

OnekTpuyeckuii TOK. VICTOYHMKM DIIEKTPUYECKOTO TOKAa. OJIEKTpUYecKas IIeNb U €€
cocTaBHble 4yacTu. HampaBieHue u AEHCTBUS 3JEKTpHUUECKOro Toka. HocuTenm anexkTpuyecKkux
3apsA0B B Metauiax. Cuia Toka. DJIEKTPUYECKOE HAMPSKEHHE. DJIEKTPUYECKOE COMPOTHUBIICHUE
MIPOBOTHUKOB. EAMHUIIBI CONTPOTHUBIICHHUS.

3aBUCUMOCTh CWJIbI TOKa OT HampspbkeHus. 3akoH Owma Ui ydacTka Uenu. Y AeJIbHOe
compotuBiieHne. Peocrtatel. [locnegoBarenbHOE€ CcoeAMHEHHWE NPOBOJAHUKOB. IlapamienbHoe
COCTMHEHHUE TTPOBOTHUKOB.

PabGoTa anexTpudecKoro Mmoyisi MO TMEPEMENICHUI0 JJIEKTPUUYECKUX 3apsioB. MOIIHOCTh
3JIEKTPUYECKOTO TOKa. HarpeBaHwe MNPOBOJHUKOB SJIEKTPHUYECKUM TOKOM. 3akoH Jlxoynsa -
Jlenna. DneKkTpuUYECKUe HarpeBaTeIbHbIE U OCBETUTENHHBICTIPHOOPHL. KOpoTKOE 3aMbIKaHUE.

MaruauTHOe nose. MHayKuusi MarHuTHOTO moJis. MarauTHoe nojie Toka. OmbeIT DpcTeaa.
MarauTHO€ MoJie TOCTOSTHHBIX MarHuTOB. MaruutHoe noJie 3eMiid. DIeKTpOMarHuT. MarHuTHoe
MoJie KATyIIKH C TOKOM. [IpuMeHeHue »ieKTpoMarHuToB. JleicTBME MAarHMTHOIO MOJIS Ha
MPOBOJHUK C TOKOM M JABWXKYINYIOCS 3apsbkeHHyto yactunly. Cuna Amnepa u cuna Jlopenya.
DJIeKTpOoABUTraTeNb. SIBIEHNUE 3JIEKTpOMAarHuTHOM MHAYKIUs. OnbiTel @apazes.

DJIEKTPOMAarHUTHbIE KoJIeOaHMsI. Konebamenvhwiii KOHmMYyp.
Onexmpoeenepamop. Ilepemennwviii mok. Tpancgopmamop. Ilepenada 3neKTpUIECKON SHEPTHH Ha
paccTosiHue. DJIEKTPOMArHUTHBIE BOJIHBI U MX CBOUCTBA. [Ipuryunst paouocessu u menesudeHusl.
Brusinue anekxmpomacHUmMHbLX U31yYeHUU HA HCUBbLE OPSAHUIMDL.

CBer — »arnekrpoMmarHuTHeie BoJiHAa. CkopocTh cBera. McTouHukd cBeTa. 3aKoH
NPSAMOJIMHEHHOTO PacIpoCTpaHEHUE CBETa. 3aKOH OTpaxeHus cBeta. [lmockoe 3epkano. 3akoH
npenomiieHus cBera. JInuzpl. @OKYyCHOE PacCTOSIHUE U ONTUYECKAs



cuna JuH3bL. M300paxkeHne mpeamera B 3epkaie W JmH3e. Onmuyeckue npubdopwl. ['nma3z xak
onrtuyeckas cucrema. [lucnepcus ceera. Mumepghepenyus u ougpaxyus ceema.

KBanTOBbBI€ fIBJICHUS

Crpoenue aromoB. [lnanerapnas monenp aroma. KBaHTOBBIN XapakTep MOTJIOUICHUS U
HCIyCKaHUs CBETA aTOMaMu. JIMHeNYaThle CIEKTPHI.

Omnsite Pesepdopra.

CocrtaB aromHoro sapa. [IpoTroH, HEWTPOH U 3JEKTpPOH. 3akoH OWHINTEHHA O
[IPONOPLIMOHAIIBHOCTY MAacChl W BHEpruu. [fegpexm macc u dHepeus c6a3U amMOMHbIX s0ep.
PamnoaktuBHOCTh. [lepumon momypacnanga. Anbda-usnydenue. bema- uznyuenue. Iamma-
nusnyuyenue. Snepuele peakuuu. Mcrounuku sHeprum ConHua U 3Be3[. SlnepHas sHepreTuka.
Oxonocuueckue npobremvl padomel amomHvlx daekmpocmanyuti. Jlosumerpus. Bauauue
PAOUOAKMUBHBIX USTYUEHUL HA HCUBbLE OPSAHUIMBI.

Crpoenne u 3Bo10uus Beesrennoi

['eonienTpryeckas U reauorieHTpUYECKast cucteMbl Mupa. Ousnyeckas mpupoa HeOECHBIX
ten ConHeunout cuctemsl. [Ipoucxoxxnenne ComHeunoit cucreMbl. Ouszndeckas npupoga ComHia
u 3Be31. Ctpoenue Beenennoit. OBomonusaBcenennoit. 'nnotesa bosbioro B3peisa.

IIpuMepHbIe TeMBbI JJA00PATOPHBIX U MPAKTHYECKHX PA0OT

JlabopaTopHbie pabOThl (HE3aBUCHUMO OT TEMATHYECKOW MPUHAIICKHOCTH) IEISITCS
CJIETYIOINE TUIIBI:

1. Tlposenenne npsAMbIX n3MepeHHil PU3NUECKUX BETHUUH

2. Pacyer 1o MOIYYEHHBIM PE3yJIbTaTaM INPAMBIX U3MEPEHHH 3aBUCHMOTO OTHHX
napamerpa (KOCBEHHbIE U3MEPEHUS).

3. HabmoneHune sBJIEHUH U TIOCTAaHOBKA OMBITOB (HAa KAYECTBEHHOM YPOBHE) TI0
00HapyXeHHI0 (HaKTOPOB, BIUSIOIMINX HA TPOTEKAHKE TAHHBIX SBICHUH.

4. HccnenoBaHue 3aBUCHMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT APYroi ¢
Mpe/ICTaBJICHUEM PE3yIbTaTOB B BUAE rpaduka WU TaOIHIIbL.

5. TIpoBepka 3aMaHHBIX MPEAIOIOKEHNH (PSAMBbIE H3MEPEHHs (PU3NUECKUXBEIMYUH U
CpaBHEHHE 3a/IaHHBIX COOTHOIIEHUN MEX1y HUMH).

6. 3HAKOMCTBO C TEXHUYECKUMH YCTPOUCTBAMH M HX KOHCTPYMPOBAHHME.

Jlrobass pabouass mporpamMma JOJDKHA TPEAyCMaTPUBATh BBITIOJHEHHE JIA0OPATOPHBIX
paboT Bcex ykKa3zaHHBIX THMNOB. BbIOOp TemaTtuku M yucia paboOT KakKIOTO THIIA 3aBUCUT OT
ocobeHHocTel paboyeit mporpammbl 1 YMK.

IIpoBenenue NpsAMbIX U3MepPeHUl PU3HMUECKUX BEJIUIUH
. 3mepenue pazmMepoB Tel.

. 3mepenue pazmMepoB MajbIX Te.

. 3mepenne maccel Tena.

. U3mepenne oobema Tena.

. 3mepenue cuibl.

. 3Mepenune BpeMeHu npoliecca, nepuoia KoaeoaHuu.

. 3mepenue temmneparypsl.

. 3mepenue naBieHus Bo3ayxa B OasioHe MO MOPIITHEM.
. I3MepeHue cuiibl TOKa U €ro peryJiupoBaHue.
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10.  Usmepenwue HanpsokeHus.

11.  Usmepenue yrios majgeHus v IPEIOMIIEHHS.

12.  Usmepenue GpOKyCHOTO pacCTOSHHS JIUH3BL.

13.  Usmepenue pagnoakTuBHOro dhoHa.

PacuyeT M0 MOJYYeHHBIM Pe3yJbTaTaM NPAMbIX M3MEPEHUil 3aBHCHMOI00T HAX
napamMerpa (KOCBeHHbIe U3MepPeHUs)

1. Vsmepenue MIOTHOCTH BEMIECTBA TBEPIOTO TENA.
. Onpenenenne k03 UIEHTA TPEHUS CKOIBKEHUSL.
. Onpenenenne )KeCTKOCTU NPYKUHBI.

A~

. Onpenenenre BBITAIKUBAIONIEH CHIbI, JIEHCTBYIONIEH Ha NMOTPY)KEHHOE BXKHUJIKOCThb
TENO.

5. Onpenenenrie MOMEHTA CHJIBL

6. M3MepeHne CKOPOCTH PAaBHOMEPHOTO JIBHIKEHHUSL.

7. U3mepenue cpenHeil CKOPOCTH IBHIKEHHS.

8. M3MmepeHune ycKOpeHHs PABHOYCKOPEHHOTO JBMKEHHUSL.

9. Onpenenenne paboTHl U MOIHOCTH.

10.  Omnpenenenue 9acToThl KONEOAHUI IPy3a HA IPY)KUHE U HUTH.
11.  Omnpenenenue OTHOCHTENBHOM BIAKHOCTH.

12.  Onpepenenue KoIMYECTBA TEMIOTHL.

13.  Onpenenenue ynenbHOM TEMIOEMKOCTH.

14,  WUsmepenne paGoTHI ¥ MOIHOCTH DIEKTPUYECKOTO TOKA.
15.  Usmepenue conpoTuBneHus.

16. OnpeneneHyue ONTHYECKON CUITBI JINH3BI.

17. HccnenoBanne 3aBUCUMOCTH BBITAJTKUBAIONIEH CHJIBI OT 00BbEeMa MOTPYKEHHOU
YacTH OT IUIOTHOCTH KHJIKOCTH, €€ He3aBUCHUMOCTH OT INIOTHOCTH M MAacChI TEJIa.

18. UccnenoBanue 3aBUCMMOCTH CHIBI TPEHHMSI OT XapaKTepa IOBEPXHOCTH, €€
HE3aBHCHUMOCTH OT TUIOIIAIH.

Ha0aronenne siBjleHUl M TNOCTAHOBKA ONBITOB (HA Ka4yeCTBEHHOM YPOBHe) IO
00HapYKeHUI0 (PAKTOPOB, BJAMSIIOMINX HA MPOTeKAHHUE JAHHBIX ABJIEHU I

1. Ha6J'IIOI[eHI/Ie 3aBHUCHMOCTH IIEPpHOIA KOJIEOaHUH I'py3a Ha HUTHU OT AJIMHBIA
HC3aBUCHUMOCTH OT MACCHI.

2. HabmoaeHue 3aBUCUMOCTH NIEPUO/Ia KOJeOaHuii rpy3a Ha NPYKHUHE OTMACCHI B
HKECTKOCTH.

3. HabnroneHue 3aBUCUMOCTH JIaBJIEHHUS Ta3a OT 00beMa M TeMIIepaTyphl.

. Habmonenue 3aBucuMOCTH TeMIiepaTyphbl OCTHIBAIOIICH BOBI OT BpEMEHHU.
. UccnenoBanue sBiieHUs: B3aMMOACUCTBUS KATYIIKU C TOKOM U MarHuTa.

. UccnenoBanue siBNEHNS SIEKTPOMArHUTHOW HHAYKIIUU.

. HaGnronenue sBeHus OTpayKeHUS U IPEIIOMJICHUS CBETA.

. HaGnronenue sSiBeHUs AUCTICPCHH.
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. O6HapyxeHue 3aBUCHMOCTH CONIPOTHUBIICHUS MIPOBOJIHUKA OT  €ro
rapaMeTpoOB U BEIIECTBA.

10. HUccnenopanue 3aBUCMMOCTH  Beca Tela B KUAKOCTU  OT o0bema
MOTPYKEHHOM YacTu.



11.  HccnenoBanue 3aBHCMMOCTH OHOM (DM3HYECKON BEIUUMHEI OT APYroMC
MIPEJICTAaBICHUEM PE3YJIbTaTOB B BUE rpaduKa Wiv TaOIHIIbL.

12. HccnemoBanue 3aBUCMMOCTH MaccChl OT 00beMa.

13.  HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IPU PABHOYCKOPEHHOMIBHIKEHUH
0e3 Ha4aJIbHON CKOPOCTH.

14,  WccnenoBanue — 3aBUCMMOCTH — CKOPOCTM ~ OT BPEMEHM W IIyTH IIpH
PaBHOYCKOPEHHOM JIBHYKEHUH.

15.  HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CUJIBI JIABIICHHSL.
16.  HUccnenosanue 3aBucuMocTd 1eOPMAIUK OPYKUHBI OT CHJIBI.
17. MWccnenosanme 3aBHCHMMOCTH HepUoja KOJIeOaHMH Ipy3a HA HHUTH OT/JIMHEL

18.  HUccnenoBanue 3aBucMMOCTH Nepuoja KojieGaHMii Ipy3a Ha NPYKHHEOT
KECTKOCTH M MACCHI.

19.  Uccnenosanue 3aBUCUMOCTH  CHJBI ~ TOKA  4Yepe3  MPOBOJHUK  OT
HAIps>KCHUA.

20.  HUccrnenosanue 3aBUCUMOCTH CHIBI  TOKA  Yepe3  JIAMIOYKy  OT
HAIps>KCHUA.

21.  HccrnenoBanue 3aBHCHMOCTH YIila MPEJTOMIIEHHUS OT yIJla TaeHHUs.
IIpoBepka 3aaHHBIX NMPeaNoJIOKeHU (MpsiMble u3MepeHus: GU3NUYECKUX BEJIUYUH U
CPaBHEHHUE 32JaHHbIX COOTHOLIEHUI Me:kay HuMH). IIpoBepka runores

1. Iposepxa TUIIOTE3BI 0 JIMHEWHOH 3aBUCUMOCTH JUIMHBI  CTOJIOMKa
KHUJKOCTU B TpyOKe OT TEMIIEPATypHI.

2. TlpoBepka  TUNOTE3bl O NPAMOH  HPONOPIHOHAIEHOCTH CKOpOCTH  IIpH
PaBHOYCKOPEHHOM JIBM)KEHUU MPONJEHHOMY ITYTH.

3. IlpoBepKa IUMoOTE3bL: IIPU MOCIIEA0BATENBHO BKIIOYEHHBIX JIAMIIOUYKH HITPOBOIHUKA
WM JIBYX IPOBOJIHUKOB HAaIPSDKEHUS CKIIAIbIBATh HEb3s (MOYKHO).

4. TIpoBepka mpaBuia CIOKEHUS TOKOB Ha JBYX IapalIelbHO BKIIOUEHHBIXPE3HUCTOPOB.
3HAKOMCTBO ¢ TEXHUYECKUMU YCTPOiCTBAMH M MX KOHCTPYHMPOBaHHe

5. KoHcTpynpoBanue HaKJIOHHOM MIIOCKOCTH € 3aJaHHBIM 3HaueHueM KITJT.

6. KoHcTpyrpoBaHHe apeOMETpa U UCIILITAHKUE €r0 PabOTHL.

7. COopKa 31IeKTPUYECKOM 1IENU U U3MEPEHHE CHJIbI TOKA B €€ PA3IMYHBIXYJaCTKaX.
8. COopKa 2J1eKTPOMATHUTA M UCIIBLITAHUE €T0 IEHCTBHS.

9. M3ydeHue 5IeKTPUYECKOTO ABMIaTes s HOCTOSHHOTO TOKA (Ha MOJIEIN).

10.  KoHnctpympoBaHue >71€KTpOABHIaTENs.

11. Koncrpyuposanue MOIEIH TENECKOIA.

12.  KoncrpyupoBaHue MOIEIM JOJKH C 33JaHHOM IPY30I101bEMHOCTBIO.

13.  Ouenka cBoero 3peHus U 10A60p OUKOB.

14.  KoucrpympoBaHue poCTEHILEro reneparopa.

15.  Hsyuenwue cBOWCTB M300payKeHHs B IMH3aX



2. TEMATHUYECKOE INTAHUPOBAHHUE

7 K1acc
Ha wusyuenue ¢usuku B 7 Ki1acce OCHOBHOM IIKOJBI OTBOXUTCS 2 4Yaca B Hexaento. PabGouas
porpamMma paccyntasa Ha 68 gacos.

Ne paszen Kox-so B TOM YHCIIE
JacoB
YpOKH 71a0.paboThl | KOH.pabOTHI
1 BBenenue 4 3 1
9 [TepBoHayanbHBIE CBEACHUS O 6 5 1
CTPOCHHHU BEIIECTBA
3 | B3aumouneiicTBue Ten 23 17 4 2
4 JaBnenue :FBGpI[LIX Ted, 21 16 3 9
JKUIKOCTEN U ra30B
5 1;2160Ta M MOIIHOCTb. 13 9 5 5
HEPTHs.
5 Hrorosas KOHTpOJIbHAS 1 0 0 1
pabota
Hroro: 68 50 11 7

®opma opraHmzanuu 00pa30BATEIBHOTO MPOIECcca: KIACCHO-ypo4Has cuctema. OCHOBHBIMH
dbopmMamM¥ ¥ BUAAMU KOHTpPOJIA 3HAHWW, YMEHWH W HAaBBIKOB SIBJISFOTCS: TEKYIIMH KOHTPOJH B
dbopme ycTHOTO (POHTATBLHOTO OMPOCA, KOHTPOJILHBIX PalbOT, (PU3MYECKUX NUKTAHTOB, TECTOB,
MIPOBEPOYHBIX paOOT; HTOTOBBI KOHTPOJIb - HTOTOBAsi KOHTPOJIbHAs paboTa.

[IpenycmarpuBaeTcs IpUMEHEHHE CIIEAYIOIUX TEXHOJIOTHIT 00yJIeHUSI:
TPaJUIIMOHHAS KIIACCHO-YPOUYHAsI

UTPOBBIC TEXHOJIOTHH

3JIEMEHTHI TPOOJIEMHOTO 00yUEHHUS

TEXHOJIOTHMH YPOBHEBOM nuddepeHumnanum

3I0POBBE COEpETArOIINE TEXHOJIOTUU

UKT

TexHONOoTHs Pa3BUBAKOIIETO O0YUCHHSI

TexHonorus 06y‘leHI/I${ B COTPYAHUUICCTBC
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I/IH(I)OpMaI_H/IOHHO'KOMMYHI/IKaLII/IOHHaH TCXHOJIOTHUA U T.O.

8 kmace

Ha n3yuenue ¢usuku B 8 kiacce OCHOBHOW IIKOJIBI OTBOAUTCS 2 yaca B HEJIeIIO.
Pabouas nmporpamma paccuntaHa Ha 68 yacos.



Ne paszen Kon-Bo B TOM YHCJIE
4acoB
YpOKH 71a6.paboThl | KOH.pabOTHI

1 | TeruoBble siBIEHUS 23 17 3 2
2 | DReKTpuvecKue sIBICHUS 29 22 ) 2
3 | DAEKTpOMAarHUTHBIC SIBICHUS ) 2 2 1
4 | CBeTOBbIE SBICHUS 10 8 1 2
5 HroroBas KOHTpOJIbHAS 1 0 0 1

pabota

Uroro: 68 49 11 8

®opma opraHuzanuu 00pa3z0BaTENILHOTO Ipollecca: KIAcCHO-ypouHas cucreMa. OCHOBHBIMU
dbopMaMH M BUJAMH KOHTPOJIS 3HAHUM, YMEHUN U HABBIKOB SIBJISIIOTCS: TEKYLUIUH KOHTPOJb B
¢dbopMe yCTHOTO (PPOHTATIBLHOIO OMpPOCa, KOHTPOJBHBIX padOT, (U3NYECKUX AUKTAHTOB, TECTOB,
MIPOBEPOYHBIX PA0OT; UTOTOBBIN KOHTPOJIb - UTOTOBasi KOHTPOJIbHAs paboTa.

[IpexycmarpuBaeTcst mpuMEHEHHE CIEAYIOMNX TEXHOJIOTHI 00yUeHHS:

l.TpaguIMoHHAas KJIACCHO-YpOYHAst
2.UTPOBBIE TEXHOJIOTHH

3.2JIEMEHTBI TIPOOIIEMHOTO 00yYEHHS

4. TexHOJOrMH YPOBHEBOM quddepeHnnammn

5.310pOBbE cOEperarIInue TEXHOJIOTHN

6.1UKT

7. TexHonorust pa3BUBAIONIETO 0OYUICHHS

8. TexHonorust 00yueHusi B COTPYAHUYECTBE

9.1HpopmMaiMOHHO-KOMMYHHUKAITMOHHAS] TEXHOJIOTHSI U T.JI.
9 knacc

Ha m3ydenue ¢usuku B 9 ki1acce OCHOBHOM IIKOJIBI OTBOJAUTCS
Paboyas nmporpamma paccuntana Ha 68 4acos.

2 4Jaca B HEJEeI0.

Ne pasaen Kon-Bo B TOM YHCJIE
4acoB
YpOKHU 71a0.paboThl | KOH.PaOOTHI
3aKOHBI B3aUMO/ICHCTBUS U
1 23 20 2 1

JABMIKCHUSA TCJI

Mexannyeckue konebanus u
BOJIHBI. 3BYK.

3 | DAeKTpOMarHUTHOE NoJje 16 14 2 0




4 Crtpoenue aToMa U aTOMHOTOs1JIpa 11 6 4 1

5 CTpOGHI/IeUI/I 3BOJIIOLIUSA 4 4 0 0
BCEJICHHOM

5 Hrtorosast KOHTpOJIbHAS 1 0 0 1
pabora

7 | Pe3epn 1 1 0 0
Hroro 68 55 9 4

®opma opraHuzanuu 00pa3z0BaTENILHOTO Ipollecca: KIAcCHO-ypouHas cucreMa. OCHOBHBIMU
dbopMaMH M BUJAMH KOHTPOJIA 3HAHUM, YMEHUN U HABBIKOB SIBJISIIOTCS: TEKYLUIUH KOHTPOJb B
¢opmMe ycTHOTO (DPOHTAIBLHOIO OMpPOCa, KOHTPOJBbHBIX padOT, (U3NYECKUX AUKTAHTOB, TECTOB,
MIPOBEPOYHBIX PA0OT; UTOTOBBIM KOHTPOJIb - UTOTOBasi KOHTPOJIbHAsA paboTa.

[MpemycMaTpuBaeTcst MPUMEHEHHE CIIEAYIOMINX TEXHOIOTUI 00yUeHHUS:
1. TpaguIMoHHAas KJIACCHO-YpOYHAs
2.UTPOBBIE TEXHOJIOTUH

3. 3JIeMEHTBI TIPOOJIEMHOTO 00yUCHHUS

4. TexXHOJIOTHH YPOBHEBOH M bepeHmanum

5.310poBwe coeperatonue Texnonaoruu, UKT

6.TexHoorust pa3BUBAIONIETO 0OYUICHHS

7.Texnonorust oOydeHUs B COTPYTHUICCTBE

8.MHpOopMaIMOHHO-KOMMYHUKAIIMOHHAS] TEXHOJIOTHS U T.J



