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PE3YJIbTATBI OCHOBEHUS KYPCA

BpInyCKHUK HAy4YHTCH:

e coOmromaTth mpaBuia OE30MAaCHOCTH W OXpaHbl TpyAa Hpu pabore ¢
y4eOHBIM U JJAOOPAaTOPHBIM 000PYIOBaAaHUEM;

® TIOHMMaTh CMBICI OCHOBHBIX (DM3MUYECKUX TEPMHUHOB: (hpU3MUECKOE TEo,
¢usndeckoe siBIeHNE, (pU3NUEcKast BETUUMHA, SAMHHUIIBI H3MEPEHUS;

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEHIUTh NpPU TOMOIIH
(GU3NYECKNX  METOAOB; AHAIM3HPOBATH  OTHENBbHBIE OTalbl  MPOBEACHUS
MCCIIEJIOBAaHUN U MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIOICHUH 1 OIBITOB;

® CTaBUTh OMNBITHl 10 HWCCICIOBAaHUIO (PU3MYECKUX SBICHUH WIH
(GU3NIECKNX CBOWCTB TN 0O€3 HCIOJIb30BAHUS TPSMBIX W3MEPEHHH;, MPU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady y4eOHOTO IKCIIEPUMEHTA; COOMPATh YCTAHOBKY
U3 TIPEJIOKEHHOTO 000PY/I0BaHUS; TPOBOJAMTD OTBIT  POPMYITHUPOBATH BHIBOJIBI.

[Mpumeuanue. Ilpu mnpoBeaeHWH WCCIENOBaHUA (U3HUYECKUX SBICHUH
U3MEpHUTEIbHBIE TPUOOPHI HCIONB3YIOTCS JIMIIb KaK JaTYUKH U3MEPCHHS
(GU3NYECKNX BETUYMH. 3allMCy TIOKa3aHUH MPSIMBIX U3MEPEHHUI B 9TOM Cliydae HE
TpeOyeTcs.

® [TOHMMATh POJIb IKCIEPUMEHTA B MOJYYCHUH HAYYHOU MHDOpMAINY;

® [POBOJAUTH TpsIMble H3MEpPeHHs (U3HUECKHMX BEJIUYUH: BpeMms,
paccTosiHMe, Macca Tena, o0beM, cuia, TeMIiepaTypa, aTMoc(epHoe IaBjieHHE,
BJIQXKHOCTh BO3/yXa, HANPSOKEHUE, CUJIa TOKA; MPU 3TOM BBIOMPATh ONTHUMAIbHBIHI
Croco0 M3MEpEeHUsl U UCIOJIb30BaTh MPOCTEHIIINE METObI OIEHKH MOTPEUTHOCTEH
U3MEPECHU.

® IIPOBOJUTH MCCIECIOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEIUYUH C
UCIIOJIb30BAHUEM TIPSMBIX W3MEPEHUI: MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
¢ukcupoBaTh PE3yNbTATHl TOJYYCHHOW 3aBUCUMOCTH (U3UYECKUX BEIHYHUH B
BUjie Tabnuil U rpaduKoB, AeIaTh BHIBOABI IO pe3yIbTaTaM UCCIIEI0BaHUS;

® POBOJUTH KOCBEHHbIE H3MEpeHUs (PU3MUECKUX BEIUYMH: TpHU
BBIMIOJTHEHUH H3MEPEHUN COOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
NPEIOKEHHON MHCTPYKLUHU, BBIYUCIATH 3HAUEHUE BEJIWYUHBI U aHAJIU3UPOBATH
MOJTyYEHHbIE PE3YIbTAThl C YIETOM 33JJaHHOW TOYHOCTU U3MEPEHMIA;

® AHAJIM3HMPOBATh CHUTYallMd TMPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa,
y3HaBaThb B HHUX TMPOSBIECHHE M3YyYEHHBIX (UINYECKUX SBICHUH  WIH
3aKOHOMEPHOCTEW W MPUMEHSATh UMEIOIINECs 3HAHUS IS X O00BSCHEHUS;

® [IOHMMAaTh TMPHUHIMIBI JEHCTBUS MAaIIWH, MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, yCIOBHS X O€30MMaCHOTO HCIIOIb30BAHMS B IIOBCEAHEBHON KU3HU;

® JCTOJBb30BaTh NPU BBIMOJHEHUH YUYEOHBIX 3a7ad HAYYHO-TIOMYJSPHYIO
auTepaTypy O (HU3MUECKHX SBICHHUSAX, CIPABOYHBIE MAaTEpUANbl, PECYPCHI



HNuTepHer.

BbInyCKHMK MOJYYHUT BO3MOKHOCTh HAYUUTBHCS:

® OCO3HaBaTh IICHHOCTh HAy4YHBIX HCCIEIOBAaHUM, pPOJIb (PU3UKU B
pacuIMpeHur MpeCTaBICHU 00 OKpY)KaroIleM MHUpPE W €€ BKJIAJ B yJIy4dIlICHUE
KauecTBa XKU3HH,

® ICMOJB30BaTh MPUEMbl MOCTPOCHUS (PUIMYECKUX MOENeH, MOUCKa U
(bOpMYyITHUPOBKHU JTOKA3aTEIBCTB BBIABUHYTHIX THIIOTE3 U TEOPETHUUECKUX BBHIBOJIOB
Ha OCHOBE SMITMPUUYECKH YCTAHOBJIEHHBIX (hDaKTOB;

® CpPaBHMBATHb TOYHOCTh M3MEpPEHUS (U3UUECKUX BEJIUUUH 0 BEJIUYUHE UX
OTHOCHUTEJIbHOM MOTPEITHOCTH MPU MPOBEICHUHU TIPSMBIX H3MEPEHHUI;

® CaMOCTOATEJIbHO TPOBOJAUTHL KOCBEHHBIE WM3MEPEHUS] U HCCIIETOBaAHMUS
bU3MYECKUX BEIUYUH C MCIOJIB30BAHUEM PA3JIUYHBIX CHOCOOOB H3MEPEHUS
bU3UYECKUX BEIWYHMH, BBIOUpATh CPEJICTBA M3MEPEHHS C YYETOM HEOOXOIMMOM
TOYHOCTH W3MEPEHUH, 00OCHOBBIBATH BHIOOpP CIoco0a WM3MEpEeHUs, aJeKBATHOTO
MOCTaBJICHHOW 3ajade, TMPOBOJAUTH OIEHKY JIOCTOBEPHOCTH TOJYUYEHHBIX
PE3YIBTATOB;

® BOCIpPUHHUMAThL HHPOPMAIUIO (U3UIECKOTO COJICpXKaHUSI B HAy4dHO-
NOMYJISIPHONW JIUTEpAType W CpeACcTBaX MaccoBOW HH(OpMAIMU, KPUTUYECKH
OILICHMBATh MOJYYECHHYIO0 HH(POPMALIUIO, aHATTU3UPYsI €€ COJIep KaHKue U JIaHHbIe 00
UCTOYHUKE MH(POPMALIUU;

® Cco37aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIIEHUS O
¢u3nuecknx SBICHUSAX HA OCHOBE HECKOJIBKUX HWCTOYHMKOB HH(POPMAIINH,
COTMPOBOXK/IaTh BBICTYIJICHUE MPE3CHTAIMEH, yUUThIBAsE OCOOCHHOCTU ayJIUTOPUH
CBEpPCTHHUKOB.

Mexannuyeckue siBJIeHUS

BrInyCKHMK HAY4YHTCS:

® pacrio3HaBaTh MEXAHMYECKHE SBJICHHS ¥ OOBSICHATH Ha OCHOBE
MMEIOIIUXCSl 3HAHUM OCHOBHBIE CBOMCTBA WM YCJIOBUS NPOTEKAHUS ATUX
SABJICHUN: pPAaBHOMEPHOE M HEPABHOMEpPHOE JBWIKEHHUE, pPABHOMEpPHOE U
PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, OTHOCUTEIHHOCTh MEXAHUYECKOIO
JBUKEHUS, CBOOOJHOE MaJEHUE TEJ, PABHOMEPHOE ABUKEHUE MO OKPYXKHOCTH,
WHEpLUs, B3aUMOJCHCTBUE TeJ, PEAKTUBHOE JBWKEHUE, Mepenada aBiIeHUs
TBEPABIMU TEJaMH, KUAKOCTAMH M rasamMu, aTMoc(hepHOe JaBliCHUE, IJaBaHHE
T€Jd, PAaBHOBECHE TBEPABIX TeJ, HMEKIINX 3aKPEIJICHHYI0 OCh BpallleHUs,
KojebaTenpHOe IBIKCHHE, PE30HAHC, BOJIHOBOE JABMKCHHE (3BYK);

® ONUCHIBaTh HW3YyYCHHBIE CBOWCTBA TE€JI U MEXaHUUYECKHUE SIBJICHUS,
UCIONb3Yysl (PU3NYECKUE BEJIMYMUHBI: MYTh, MEPEMENICHUE, CKOPOCTb, YCKOPEHUE,
nepuoj oOpallleHus, Macca Tela, IIOTHOCTh BEIIECTBA, CUjla (CUJia TSHKECTH, CHIIa
YOPYroCTH, CUJia TPEHUs), JaBICHUE, MMIYJbC Tella, KUHETUYECKash SHEprus,



MOTEHIIMANIbHASI PHEPTHsI, MEXaHWYecKas paboTa, MexaHudeckas mMomHocTb, KI1/]
MIPU COBEPILICHUN paOOThI C UCIOIL30BAHUEM MPOCTOrO MEXaHW3Ma, CUJia TPEHMUS,
aMIUIMTYJa, TEpUOJ M 4YacToTa KojeOaHW, JJIMHA BOJHBI U CKOPOCTh €€
pacrpoCTpaHeHus; MPU ONHCAHUU MPABUIBLHO TPAKTOBATHh (U3UYECKHUN CMBICI
WCIIOIb3YEMbIX BEJIWYWH, WX OOO3HAUYECHUS W EIUHUIIBI HU3MEPEHUs, HaXOAUTh
dbopMynbl, CBS3BIBAIOIIME JaHHYI (DU3WYECKYI0 BEIWYHUHY C JPYTUMH
BEJIMYMHAMHU, BBIYHUCIISTH 3HAUCHHE (PU3UUECKON BEIUUNHBIL;

® AaHAJIU3UPOBATH CBOWMCTBA TEJI, MEXAHUYECKUE SIBICHUS W MPOLECCHI,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI: 3aKOH COXPAHEHUs DHEPTrUU, 3aKOH BCEMHUPHOTO
TATOTCHUS, TPUHIIMI CYNEpPHO3UIMK CUJl (HAXOXKJICHUE pPaBHOJEHUCTBYIOIICH
cuisl), I, 1T u III 3akonbl HeloTOHA, 3aKOH COXpaHEHHUsS UMITYJIbca, 3aKoH ['yka,
3akoH [lackans, 3akoH ApxuMmena; @pUd OTOM pa3auyaTb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA M €70 MaTEMaTHUYECKOE BhIPAXKECHHE;

® pas3nuyaTh OCHOBHBIC TMPU3HAKK HW3YUYCHHBIX (PUBHUECKUX MOJICIICH:
MarepuaibHas TOUKa, UHEPIMAJIbHASL CUCTEMA OTCUETA;

® pemarh 3a7a4yM, MCHONB3YyS (PU3NYECKHUE 3aKOHBI (3aKOH COXPAaHECHHS
JHEPrUH, 3aKOH BCEMHUPHOI'O TATOTEHMs, NpUHUMUII cyneprniosuuuu cwi, I, 1T u 111
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHMs HMMIyJibCa, 3aKOH ['yka, 3axoH Ilackais,
3aKkoH Apxumena) U (GOpMYJbI, CBs3bIBaolIMe (U3MUECKUE BEJIUYUHBI (IIYTh,
CKOpOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIIEeCTBA, CUia, JaBJICHUE,
UMITYJIC Teja, KUHETHUYECKAasl dHEPIHUsl, MOTECHIUAIbHAS SHEPrUsl, MEXaHU4eCKas
pabota, MexaHuwdeckas MomrHocTh, KIIJ[ mpocTtoro mexanmsma, cuiaa TpEHUS
CKOJIbKEHUsI, KOADDUITMEHT TpeHUs, aMIUIUTyAa, TIEPUOJI U YacToTa KojeOaHUuH,
JUIMHA BOJIHBI U CKOPOCTb €€ PacIpOCTPAHEHUs): HA OCHOBE aHajlu3a YCIOBHUS
3aJlayu 3aMKChIBaTh KPATKOE YCIOBUE, BBIACIATH (PU3MUECKHE BEIMYMHBI, 3aKOHBI
U GopMyIbl, HEOOXOUMBIE /JIs €€ PEIIeHHUs, MPOBOJUTHh PACUYEThl M OLIEHUBATH
PEANTBHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3MUECKON BETUIMHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYMTHCH

® UCNONBL308AMb 3HAHUSA O MEXAHUYECKUX SIBIEHUAX 8 NOBCEOHEBHOU HCUSHU
01 obecneyerus Oe30NACHOCMU NPU 0OpawjeHuUu ¢ npubopamu U MexHudecKumMu
ycmpoicmeamu, 05l COXPAHEHUs. 300p08bsi U COONOO0EHUSI HOPM IKON02UYECKO20
nogedeHusi 8 oOKpyJcailowelu cpeoe; NPUGOOUMb NPUMEPbl  NPAKMUYECKO20
UCNONL308AHUA PUUYECKUX 3HAHUL O MEXAHUYECKUX ABNeHUAX U Qu3UYecKux
3aKOHAX, NpuUMepbl UCNOIL3OGAHUS BO300HOBIAEMbIX UCHOYHUKOE IHEPIUU;
IKONOUYECKUX NOCACOCNBUL UCCNe008AHUSL KOCMUYECKO20 NPOCPAHCNG;

® paznuuamov epanuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO08, NOHUMAMDb
gceobwull  xapakmep  QYHOAMEHMANbHLIX ~ 3AKOHO8  (3AKOH  COXPAaHeHUs
MeXaHuyeckou dHepeuu, 3aKOH COXPAHEHUS UMNYIbCd, 3aKOH 6CeMUPHO20
MA2OMEHUs) U 02PAHUYEHHOCb UCNONb308AHUS YACMHBIX 3aKOHO8 (3axon I YKa,



Apxumeoa u op.);

® HAXO0OUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aue @Qu3U4ecKyro Mooeiw,
paspewiams npooOiemMy KaxK HA OCHO8e UMEIOWUXCS 3HAHUL NO MeXaHuke C
UCNONIL30BAHUEM MAMeMamuiecKkoeo annapamad, maxk u npu NOMOWU Memooo8
OYEHKU.

TensioBbie siBJICHUSA

BpInyCKHUK HAy4YHTCH:

® pacro3HaBaTh TEIUIOBBIC SBJICHUS W OOBSICHATH Ha 0a3e MMEIONTUXCS
3HAHWA OCHOBHBIC CBOWCTBA WJIM YCJIOBHS MPOTCKAHUS TUX sBICHUN: Tuddy3us,
U3MCHECHHE 00beMa TeJl MPU HarpeBaHWUU (OXJIAXKICHHH), OOJbIIas CKUMAEMOCTh
razoB, mMajasi C)KUMAaeMOCTh KHUJKOCTEH M TBEPJIBIX TeJ; TEIJIOBOE PaBHOBECHE,
UCTIApCHKE, KOHJCHCAIMS, ITUIABJICHUE, KPHCTAJUIM3allns, KHUIIEHUE, BIAXHOCTH
BO3J/lyXa, pa3IMYHbIE CIOCOOBI TEIUIoNepeaadn (TEeIUIONPOBOHOCTh, KOHBEKIIHS,
U3JTy4YCHUE), arperaTHbic COCTOSHUS BEIISCTBA, TOMJIONICHUE DSHEPTHHM IPHU
UCTIAPCHHUM JKUJKOCTH W BBIJCIICHHE €€ NpPH KOHJICHCAIIMM I1apa, 3aBHUCHUMOCTH
TEMIIEPaTyphbl KUTICHUS OT JIABJICHUS;

® ONKCHIBATh M3YYCHHBIC CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS, HCITOJIB3YSI
¢usznueckre  BEIWYUHBI:  KOJWYECTBO  TEIUIOTHI, BHYTPEHHSSI  DHEprus,
TEMIIepaTypa, yJejabHas TEeIIOEMKOCTh BEIEeCTBA, yielbHAsd TeIIoTa IUIaBJICHHUS,
ylenbHas TEeIUIoTa NapooOpa3oBaHMs, YIelbHas TEIJIOTa CropaHus TOIUIMBA,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIOJIB3YEMbIX BEIWYUH, HX
0003HaYEHUS U €AUHUIIBI U3MEPEHUSI, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
¢u3nUecKyr0o BEIMYMHY C JAPYTMMH BEJIMYUHAMH, BBIYUCIATH 3HAYCHUE
(br3UIeCKON BEJIMUNHBI;

® aHAJIM3WPOBATh CBOWCTBA TeJ, TEIUIOBbIE SBICHUS U MPOIIECCHI,
WCIIOJIb3YSI OCHOBHBIC TOJOXKEHUS aTOMHO-MOJEKYJISIPHOTO YYEHHSI O CTPOEHUH
BEIIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

® pa3nMYaTh OCHOBHBIC TMPU3HAKKA HW3YYEHHBIX (U3UUYECKUX MoOJeeit
CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEII;

® MPUBOJUTH TPUMEPHl MPAKTUYECKOTO WCIOIB30BAHUS (HU3UIECKUX
3HAHHUH O TETUIOBHIX SIBICHUSX;

® pemath 3aJadd, HUCIMOJIb3YsS 3aKOH COXPaHEHWS DHEPTrUU B TEIIOBBIX
mporeccax W (OPMYIbI, CBS3BIBAONINE (U3MUECKHE BEIMYUHBI (KOJTUYECTBO
TEIUIOTHI, TEMIIepaTypa, yJeidbHas TEIUIOEMKOCTh BEIIEeCTBA, yAENIbHAs TEIJIoTa
TUTABJICHUS, YICNbHAS TEIUIOTa MapooOpa3oBaHMsl, YACHbHAs TEIJIOTa CrOpaHUs
TOIUIMBA, KOA(PPUIMEHT MOJE3HOr0 NEUCTBUS TEIUIOBOI'O JBUraTelis): Ha OCHOBE
aHaNM3a YCIIOBUS 3aJa4M 3alliChIBATh KPATKOE YCJIOBHE, BBIICIATH (PU3HUECKHE
BEJTMYMHBI, 3aKOHBI M (DOPMYJBI, HEOOXOAWMBIC ISl €€ pEIICHHUS, TMPOBOJHTH



pacdyeTbl M OIICHWBATh PEAIBHOCTH IOJYYCHHOTO 3HAaueHUS (PU3HUECKOU
BEITUYHMHBI.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCS

® UCNOBL3068AMb 3HAHUSL O MENIOBbIX ABLEHUAX 8 NOBCEOHEBHOU HCUZHU OJIs
obecneuenuss Oe30nacHocmu npu odpawjeHuu ¢ npudopamu U MexHudecKumu
yempoucmeamu, 015 COXPAHEHUs1 300P08bsi U COONIO0EHUSI HOPM IKONOSULECKO20
nosedenus 6 OKpyycawouen cpede;, NpUBOOUMb NPUMEPbl  IKOJLOSULECKUX
nocieocmsuii.  pabomsl  08ucamenieli  6HYMPEHHe20 C2OpPaHus, Menioulx U
2UOPOINIEKMPOCMAHY UL

® pa3IUYaAmMb 2PAHUYbl NPUMEHUMOCIIU DUUYECKUX 3AKOHOB8, NOHUMAMb
sceobwull xapaxkmep QyHOAMeHMANbHbIX QU3ULECKUX 3AKOHO8 (3AKOH COXPAHEHUs.
JHepeuU 68 Meni08blX NPoYeccax) U 0SPAHUYEeHHOCMb UCHONL30BAHUSA YACHHBIX
3AKOHO8,

® HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aue Qu3U4ecKyro Mooew,
paspewams npoodiemy KaKk Ha 0CHO8e UMEIWUXCS 3HAHULL O MEeNI0BbIX ABICHUSX C
UCNONBL308AHUEM MAMEMAMUYECKO20 annapama, max u npu HoMowu Memooos
OYEHKU.

DJIeKTPpUYeCKHE H MATHUTHBbIE SIBJICHHS

BbInycKHUK HAYYHTCH:

® pacro3HaBaTh DJJIEKTPOMArHUTHBIE SBICHHUS W OOBSACHATH HA OCHOBE
MUMEIOIINXCSl 3HAHWH OCHOBHBIE CBOWCTBA WIIM YCIIOBUS MPOTEKAaHUS OTUX
SIBIICHUW: DJICKTPU3ALMS TEJ, B3AUMOJICHCTBUE 3apsA0B, DIEKTPUUECCKUN TOK U €r0
AeHCcTBHUA (TEIJIOBOE, XWMHUYECKOE, MAarHUTHOE), B3aMMOJCHCTBHE MAarHUTOB,
AJIGKTPOMArHUTHASI HHIYKITUS, IEWCTBUE MAarHUTHOTO TTOJISI HA TIPOBOJIHUK C TOKOM
M Ha JBIDKYIIYIOCS 3apsDKEHHYIO YacTHILY, JNEHCTBUE SJICKTPUUYECKOTO IOJIST Ha
3apsSOKCHHYIO — YacTHIy,  OJJCKTPOMAarHUTHBIE  BOJIHBI,  TIPSIMOJHHEHHOE
pacnpocTpaHEeHHE CBETa, OTPAKECHHUE U MPEJIOMIICHUE CBETA, JUCTIEPCUS CBETA.

® COCTaBJISITH CXEMbBl JJICKTPUYECKUX IIeTed C TOCIeIOBATEIbHBIM H
napayjieIbHBIM COCIMHEHHEM »JJIEMEHTOB, pa3linyas YCIOBHBIE O0O3HAYCHUS
AJIEMEHTOB DJJIEKTPUUYECKHUX IIeTe (MCTOYHUK TOKa, KII0Y, PE3UCTOpP, PEocTar,
JaMIIOYKa, aMIIEPMETP, BOIIBTMET)).

® UCIIOJIb30BaTh ONTHYECKHE CXEMBI IS TOCTPOSHUS HW300paKCHHWHA B
MJIOCKOM 3€pKajie U COOMpAroIe TUH3E.

® OMNKUCHIBATH HM3yYEHHBIE CBOWCTBA TEN W JIIEKTPOMATHUTHBIC SIBICHUS,
UCTIONIB3YS  (PU3WUECKWe BENWYWHBI: DOJICKTPUYECKUN  3apsij, CHia TOKa,
ANEKTPUUECKOE  HAMpsOKEHHE, DJIEKTPUYECKOE  COMPOTUBIICHHE,  yIEITHHOE
COTIPOTHRIICHUE BEIIECTBA, pabOTa AIEKTPUUYECKOTO IIOJsl, MOIIHOCTh TOKa,
(boKyCHOE pacCTOSHUE W ONTHYECKasl CHJIA JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX
BOJIH, JJIMHA BOJHBI M 4YAaCTOTa CBETA; MPU ONHCAHWUH BEPHO TPAKTOBATH



(U3HYECKHUIA CMBICIT HCIOJIB3YEMBbIX BEIMUWH, WX OOO3HAUEHUS € EAMHUIIBI
HU3MEPCHUS, HAaXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE TaHHYIO (PU3UUYECKYIO BEIMUUHY
C IPYTHMH BETMYUHAMU.

® aHAJIM3WPOBATH CBOKMCTBA TEIN, dJEKTPOMATHHUTHBIC SIBJICHUS W MPOIIECCHI,
UCIIONIB3YS (DU3WYECKUE 3aKOHBI: 3aKOH COXPAaHCHHUS OJJICKTPUUYECKOTO 3apsa,
3akoH OMa i ydyacTka 1emnu, 3akoH Jlkoyns-JIeHIa, 3aKOH MpSMOJIUHEHHOTO
pacnpoCTpaHCHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMJICHUS CBETA; TIPH
ATOM pasiuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA W €ro MaTeMaTHYECKOEe
BBIpQYKEHUE.

® PUBOJUTH TPUMEPHl MPAKTUYECKOTO MCIOIb30BaHUS (HU3UICCKUX
3HAHHMH O DJICKTPOMArHUTHBIX SBJICHUIX

® pemIaTh 3a7a4d, UCIONb3Ys (PU3UUIEeCKre 3aKOHBI (3aKkoH OMa Jj1s ydacTka
uenu, 3akoH Jlxoyns-JIeHua, 3aKOH MPSIMOJIMHEWHOTO PACIPOCTPAHCHUS CBETA,
3aKOH OTPaXKCHHS CBETA, 3aKOH IMPEIIOMJICHHUS CBETa) U (POPMYIIBI, CBS3BIBAIOIIUC
¢u3HUecKkre BEIMYMHBI (CHJIa TOKa, DJICKTPHUUYECKOE HAIMPSDKCHUE, dJIEKTPUICCKOC
CONPOTHBIICHKE, YJACIbHOC CONPOTHUBIICHHE BEIIECTBA, pabdOTa AIICKTPUUSCKOTO
1OJIsI, MOIIHOCTh TOKa, ()OKYCHOE pACCTOSHHE M ONTHYECKas Cuja JIMH3BI,
CKOPOCTb AJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa, (POPMYIIBI
pacdera HJIEKTPUUECKOr0 COMPOTHUBIICHUS MPHUIIOCIIEI0BATEILHOMUNIAPAIIICIBHOM
COCIMHEHUU TPOBOAHMKOB): Ha OCHOBE aHalM3a YCIOBHUS 3aJlaydl 3alUCHIBAThH
KpaTKOEe YCJIOBHE, BBIACHATh (PU3NYECKHE BEJIWYMHBI, 3aKOHBI U (POPMYIIBI,
HEOOXOMMBIE ISl €€ PEIeHUs, MPOBOAUTHh PACUEThl U OILIEHUBATh PEANTBHOCTD
MOJIYYEHHOT'O 3HAYeHUS (PU3NUECKON BETUINHBI.

BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCS

® UCNONBL308AMb 3HAHUAL 00 2JIEKMPOMASHUMHBIX AGIEHUAX 8 NOBCEOHEBHO
JHCU3HU 0N obecneuenuss Oe3onacHocmu npu oobpawenuu ¢ npudbopamu u
MeXHUYeCKUMU YCMPOUCMBAMU, OJisi COXPAHEHUSI 300p08bsi U COONIOOEHUSI HOPM
9KOJI02UYECKO20 NOBEOCHUsl 8 OKPYcaroujell cpeoe; npusooUums NpuUMepbl GIUHU
INEKMPOMACHUMHBIX UZTYUEHUL HA HCUBbLE OPSAHUZMbL,

® paziuuamos eparuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO08, NOHUMAMDb
gceobwuti  xapakmep  QYHOAMEHMAIbHLIX  3AKOHO8  (3AKOH  COXPAHEHUs.
INEKMPUYECKO20 3apsoa) U 02PAHUYEHHOCMb UCNOJIb308AHUS YACHBIX 3AKOHO8
(3axon Oma Ona yuacmrka yenu, 3akor /[xcoyna-Jlenya u op.);

® UCNONBL308AMb NpUEMbl NOCMPOEHUS QUIUYECKUX Modelel, Noucka u
Gopmyauposku  00Ka3amenbCme  GblOGUHYMBIX 2UNOMe3 U  MeopemuiecKux
86160006 HA OCHOBE IMNUPUUECKU YCIMAHOBIEHHbIX (hDaKmoe,

® Haxo0umv a0eK8amuyo NpeoslONCeHHOU 3adaue @u3uuecKyo Mooenw,
paspeuiams npobaemy Kak Ha OCHO8e UMEIOUWUXCS SHAHUU 00 I1eKMPOMAHUMHbBIX
ABNEHUAX C UCNOIb30BAHUEM MAMeMamuieckoeo annapamd, maxk u npu nomowju



Memooo8 OYeHKU.
KBanTOBbBIE SIBJICHUSA

BpInyCKHUK HAy4YHTCH:

® paclio3HaBaTh KBAHTOBBIC SIBJICHUS U OOBACHATH Ha OCHOBE HMMEIOIIUXCS
3HaHUM OCHOBHBIE CBOMCTBA WJIM YCJOBHUS IPOTEKAHUS OTUX SIBICHUM:
€CTEeCTBEHHAasi M HWCKYCCTBEHHAs paJUOaKTUBHOCTb, O-, [- H Y-U3Iy4YCHUS,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTpa U3NYUCHUS aTOMa;

® OMNUCHIBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, MCHOJB3Yys (U3UUYECKUE
BEJIMYMHBI: MACCOBOE€ YKCJIO, 3aps/I0BOE YKCIIO, TIEPUOJ TMOJypaciiajaa, YHEprus
(GOTOHOB; TMNpU OMUCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUN  CMBICIH
UCIIOJI3YEMBbIX BEJUYWH, UX OO0O3HAUCHHS W EIAWHUIIBI W3MEPEHUS, HAXOJUTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYK (U3UYECKYH0 BEIWYHUHY C JPYTUMH
BEJIMYMHAMH, BBIUUCIIATH 3HAaUYCHUE (PU3HMUECCKON BEITUUUHBI;

® AHAJIM3UPOBATH KBAHTOBBIC SIBIICHMSI, WUCIOIL3Ys (U3UYECKUE 3aKOHBI U
MOCTYJIaThl: 3aKOH COXPAaHEHUS JHEPTrUM, 3aKOH COXPAHEHUS HIICKTPUUYECKOTO
3apsijia, 3aKOH COXpaHEHUS MAacCOBOTO YHCJA, 3aKOHOMEPHOCTH H3JIYyYEHUs U
MOTJIONICHUSI CBETa aTOMOM, IPU 3TOM pasjinyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M €T0 MaTeMaTHYeCKOe BBHIPAKEHHUE;

® pa3IMyYaTh OCHOBHBIE MMPU3HAKY IJIAHETAPHOU MOJIEIN aTOMa, HYKIIOHHOM
MOJIENT ATOMHOTIO S/1pa;

® IPUBOJUTH TNPUMEPHl TMPOSBIEHUS B TPUPOAE U MPAKTHUYECKOTO
UCIIOJIb30BaHUS  PAUOAKTUBHOCTH, SJIEPHBIX M  TEPMOSJIEPHBIX pEaKIlui,
CIEKTPaJIBHOTO aHAIN3A.

BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCS

® UCNONL3068aAMb NOJYUEHHble 3HAHUA 6 NOBCEOHEeGHOU JCU3HU  Npu
obpawjeHuu ¢ npubopamu U  MEXHUYECKUMU YCMPOUCMBAMU  (CUemUUK
UOHUBUDPYIOWUX Yacmuy, 0o3umemp), Ol COXPAHEHUs 300P06bs U COONIOOEHUS
HOPM 3KOJI02UYECKO20 NOBEOCHUsL 8 OKPYICarouell cpeoe;

® COOMHOCUMb DHEP2UIO CEA3U AMOMHBIX A0ep ¢ 0eheKmoMm Maccol;

® NPUBOOUMb NPUMeEPbl GIUAHUSL PAOUOAKMUBHBIX U3VUEHUL HA JHCUBbLLE
Op2aHU3Mbl, NOHUMAMb NPUHYUN OetiCMBUs 003UMEMPA U paA3Iudams YCI08Usl €20
UCNONb3068AHUSL,

® NOHUMAamMb dKOJI02UYecKUe npoodiemsl, OZHUKAOWUE NPU UCHONb30BAHUU
AMOMHBIX JIeKMPOCMAHYUL, U NYMU peuleHus dmux npoodiem, nepcnekmusol
UCNONB308AHUS YNPABAAEMO20 MEPMOSAOEPHO20 CUHME3d.

DJIeMeHThI ACTPOHOMUH
BpInycKHMK HAy4YHUTCS:
e yKa3bIBaTh Ha3BaHUs IUIaHET COJHEYHOW CHCTEMBI; pa3iMuyaTh OCHOBHbIC



MPU3HAKK CYTOYHOTO BpalieHus 3Be3aHOro Heba, aBwkeHus Jlyawr, ConHIa u
TUTAHET OTHOCHUTEIHHO 3BE3;

® [OHUMATh PA3NTHUUAS MEKIY TEITUOICHTPHUECKOW W TCOICHTPUUICCKOMN
CHUCTEMaMH MUDPa;

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCS

® yKasvieamsv 0OWUe CEOUCMBA U OMIAUYUS NIAHEM 3eMHOU epynnvl U
naanem-zueanmos;, manvix men CoaHeuHou cucmemvl U OOALUWUX NAAHEM,
NOJIb308AMbCS KAPMOL 36e30H020 Heba npu HAbII0O0EHUSX 36e30H020 Heba,

® paziuyamv — OCHOGHble — XAPAKMEPUCMUKU  36e30  (pasmep,  ygem,
memnepamypa) COOMHOCUMb Y8em 36e30bl C ee MmeMnepamypotl,

® paziudanib cunomesvl O HPOMC)COD{COQHMM Conneunoti cucmemai.



COAEPKAHUE
VYuebnas mporpamma 10 kmacca paccumraHa Ha 70 wacoB (2 waca B
Henento). JlabopatopHeix paboT — 4 yaca, KOHTPOJIBHBIX paboT —5 wyacos.
CopepxaHue Kypca COOTHOCUTCS ¢ paboyed mporpamMmou MpeIMETHON JIHHHUH
yueOHukoB «Knaccuueckuit kype» 10-11 kmaceer (Illaranuna A.B., M.:
[Ipoceemenne 2017 1.)

No Paznen KonuuectBo | KonTposnbnas | JlaboparopHbie
4acoB pabota paboThI

1. | BBeneHnue. dusuka U 1
duznueckue METO/IbI
U3yYeHUs] IPUPOIBI

2. | Mexanuka 25 2 2

3. | OcHOBBI MOJIEKYJISIPHO- 10 1 1
KUHETUYECKON TEOpUHU

4. | OCHOBBI TEPMOJIMHAMUKHU 8 1

5. | OCHOBBI AIEKTPOIUHAMUKH 24 1 1

Pe3zeps 2 vaca

Hroro 70 yacos

Beenenue.@u3uka u puzndecKkue MeTOAbl U3YYCHHUSI IPUPOAbI

®uzrka — Hayka o npupozae. Ousnyeckue Tena u siBjaeHus. Habmonenue u
onucanue (uznueckux sBaeHUM. DU3NYECKUil IKCIepUMEHT. MoaelIupoBaHue
ABIICHUA M OOBEKTOB MpHUpOAbl. DU3NUECKHE BEIUYMHBI M WX H3MEpPEHHUE.
ToyHOCTP W MNOTPEIIHOCTH  HM3MEpPEHUU.  MexXayHapoaHas  CUCTEMA
enuHull. Pu3nyeckre 3aKOHbI U 3aKOHOMEpHOCTH. Dusnka U TexHuka. HaydHbii
Meron Tnio3HaHUsA. Ponp Qusukm B (QOpPMHpPOBAHWU €CTECTBEHHOHAYYHOMU
ITPaMOTHOCTH.

Mexannuyeckue siBJIeHUS

Mexanndeckoe nBKeHHWEe. MaTepuanbHas TOYKa Kak MOJEIb (PU3NIECKOTO
tena. OTHOCUTEIBHOCTh MEXaHMYECKOro JBmkeHus. (Cucrema oOTcCuera.
dusnyueckrue BEIUYUHBI, HEOOXOIUMbIE JJIsI OMUCAHMS JIBHXKEHUS U B3aUMOCBS3b
MEXJy HUMHU (IIyTh, MEPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, BpEMs JIBUKECHUSA).
PaBHOMEpHOE M pPABHOYCKOPEHHOE NPSMOJIMHEMHOE JBUXEHHE. PaBHOMEpHOE
NBH)KEHHE MO OKpyx)HOCTH. IlepBwlii 3akoH HproTOHa M mHepnusa.Macca tena.
[InotHOoCcTh BemectBa. Cuna. Equnniel cunel. Bropoit 3akoH Herotona. Tperuit
3akoH Hprotona. CBobomHoe mazeHue Tea. Cuia TsSHKECTH. 3aKOH BCEMHPHOTO
tarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec tema. HeBecomocTs. CBsA3b MEXIY




CUJION TshKeCTH M maccou tena. JmHamometp. PaBHopelcTByromas cuna. Cuna
TpeHus. Tpenue ckonbxeHus. Tpenue nokos. TpeHue B Ipupoae U TEXHUKE.

NmMmynee.  3akoH  COXpaHEHHsT HMIyJbca. PeakTMBHOE  JBH)KECHHE.
Mexanunueckass pabora. MouiHocts. OHeprud. lloreHuunanpHas U KMHETUYECKAs
sHeprus. [IpeBpalieHne OJNHOTO BHJIa MEXAHUYECKOW SHEPTMU B APYroil. 3aKoH
COXpPaHEHHUs NIOJIHOM MEXaHUYECKOU SHEPTUU.

VYcnoBuss paBHOBECHS TBEPAOrO TEJA, HMMEIOLIETO 3aKPEIUIEHHYI0 OCh
JIBH>KEHUS. MOMEHT CUJIBI.

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOH TeOpuu

Crpoenue BeniecTtBa. ATOMBI U MOJIEKYJIbl. TelioBoe NBHKEHUE aTOMOB U
MoJieKyJ. B3aumoneiicTBue (MpUTsKEHHWE M OTTaJKUBaHME) MoJieKynd. TemoBoe
paBHOBecue. TemnepaTypa. CBs3p TeMmIlepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
JBIDKEeHUS YacTull. BHyTpeHHsis sHeprusi. PaboTa u Terionepenada Kak crocoObl
W3MEHEHUS BHYTPEHHEHN sHepruun tena. KonnuecTBo TEmaoThl. 3aKOH COXPaHEHUS
U TpPEBpAIllCHUS PHEPTUM B TEIUIOBBIX Mpoueccax. VcrmapeHne m KOHAEHcalus.
[Tornomienrue H»HEPrUM MNPU MCMAPEHUM JKUAKOCTA U BBIJCICHHE €€ TMpHU
KOHJIeHcauuu napa. Kunenue. 3aBUCUMOCTh TEMIEPATyphbl KUTICHUSI OT JaBJICHHUS.
BiaxxHocTh Bo3ayxa.

OcHOBBI TEPMOAMHAMMKH

PabGota raza mpu pacmupenun. lIpeoOpa3oBaHusi PHEPruuM B TEIUIOBBIX
MaiHax (mapoBas TypOWHA, JIBUraTelb BHYTPEHHErO CTOpaHHs, PEaKTUBHBIN
neuratens). KI1J[ TerioBoi MammHebL.

OCHOBBI 2JIEKTPOAUHAMMKHU
DIIEeKTpHUECKOE T0JIe KaK 0COOBIN BU MaTepun. HanmpsskeHHOCTH

AJIEKTPUYECKOTO oIS, [[eiCTBHE 3IIEKTPUUECKOIO MOJISI HA 3JIEKTPUYECKUE
3apsiabl. KonnencaTop. DHeprus 3JeKTpUUECKOTO MOl KOHJEHCATOPa.

OneKkTpuueckuid TOK. VICTOYHUKH SJIEKTPUYECKOTO TOKa. DIIEKTpHUYeCcKas
Lenb M €€ COCTaBHbIE 4yacTh. HampaBieHune W JEHUCTBUSA JJIEKTPUYECKOTO TOKA.
Hocutenu snekTpuueckux 3apsaoB B Metaax. Cuna TOKa. DIEKTPUUYECKOE
HampspbKeHHe.  JJEKTPUYECKOE  COMPOTUBICHHUE  MPOBOJHUKOB.  EXWHUIIBI
CONPOTHUBIICHUS.3aBUCUMOCTh CUJIbI TOKA OT HanpspkeHus. 3akoH OMa i1 yyacTka
uenu. YpaenpHoe conportusieHue. Peocratel. llocnegoBarenbHoe coequHEHUE
MpoBOAHUKOB. [lapannenbHoe coequHeHne NPOBOJHUKOB.PaboTa 3eKTpUYECKOro
MOJsL MO NEPEMENICHUI0 JJIEKTPUYECKUX 3apsAloB. MOIIHOCTH 3JIEKTPUUYECKOTO
Toka. HarpeBanue npoBOJHUKOB 3JIEKTPUUYECKUM TOKOM. 3akoH [[xoyns - Jlenua.
DONEeKTpUYeCKUe HarpeBaTeslibHble U OCBETHTENbHbIE TMpubopsl. KopoTkoe
3aMblkaHue. TOK B pa3iMYHBIX Cpeaax.

Pe3seps (2 yaca)



KonTtpoas ypoBHus o0yuenusi. ®u3zunka 10 kaace.

Ne | HaumenoBanme Ncrounuk Komudukarop | Kogudukarop
pa3zesioB U TEM EI'D BIIP
1.| Kourponsnas | dunakruueckue marepuanst | 1.1.1-1.1.9 2.1-2.6
pabdota Nel ®uszuka 10  xmace  /
«OcHosbl A.E.Mapon, E.A.Mapon. —
Kunemamuxuy | M.: N3parenscTBO
2.| Kontponbhas | «/Ipoda», 2014 r. 1.2.1-1.5.5
pabota Ne2 Temarnueckue
«OcHosbl KOHTPOJIbHBIE u
OUHAMUKU U CaMOCTOSATENIbHbIE  PaOOTHI
3AKOHbI no ¢usuke 10 xmacc /
COXPAHEHUS» O.N.I'pomueBa. —  M.:
3.| Kourponsnas | M3parensctBo «Ok3amen», | 2.1.1-2.1.17 3.1-3.7
pabota Ne 3 2012 1.
«OcHo8bl
MOJIeKYISIPHO-
KUHemu4ecKkou
meopuu»
4.| KonrtponbHas 2.2.1-2.2.11
pabota Ne 4
«OcHosbl
MepMOOUHAMUKU
5.| Kounrponbnas | dumaktuueckue matepuansl | 3.1.1-3.2.10 4.1-4.7
pabora Ne 5 ®usuka 11 xiace /
«3axonvl A.E.Mapon, E.A.MapoH. —
NOCMOAHHO20 M.: U3narenscTBO
MoKa». «/Ipoa», 2014.
Tematnueckue
KOHTPOJIbHBIC U
CaMOCTOSITEIIbHBIE PA0OTHI
no ¢usuke 10 xmacc /
O.N.I'pomueBa. — M.:
N3naTenscTBO «IK3aMEHY,
2012 r.

TeMbl J1a00paTOPHBIX U MPpaKTHYeCKUX pador B 10 Ki1acce

Jlaboparopnas

CKOJIBXXCHMU

pabora  Nel

«3mepenue

ko3 punmrenta

TPEHUS




Jlaboparopnast pabota Ne2. «M3yueHne 3aKoHa COXpaHEHUSI MEXaHUYECKOMN
DHEPTUN.

Jlaboparopnast pabota No3 «IkcnepuMeHTallbHasi TpoBepka 3akoHa ['eit-
JIroccaka»

JlaboparopHass pabora Ned. «I3mepenne OJIC u  BHYTpPEHHErO
COMPOTHBIICHHS UICTOYHUKA TOKAY.



Y4eOHO0-MeTOANYECKOE M MATEPUAJTBHO-TEXHUYeCKoe obecneyeHne
o0pa3oBaTeJIbHOIO MpoLecca.
Y4eOHO-MeTOAUYECKUE TOCOOUS LISl YUUTEIs

— yuebHuk [ S.Msakumes, b.b.byxoBueB, H.H.Corckuii  «®Puzuka»
kiaccuueckuit kype. 10 kimace» — Mocksa, IIpocBemenue, 2017 r.

—  Jlumaxtuyeckue matepuansl @usuka 11 knacc / A.E.Mapon, E.A.Mapon. —
M.: UznatensctBO «/Ipoda», 2014.

— TemaTtuyeckue KOHTPOJBHBIE U CAMOCTOSIT€NIbHBIE palOoThl Mo ¢usuke 10
kiace / O.W.I'pomueBa. — M.: M3gatenscTBO «OK3amen», 2012 r.

HNuTepHeT-pecypcebl

1. Anumaruu ¢pusndeckux o0bekToB. http://physics.nad.ru/

2. JKusas ¢usuka: oOyuaromas nporpamma. http://www.int-
edu.ru/soft/fiz.html

9. Vpoxu ¢pusuku ¢ ucnonb3oBanuem MHTEepHETA.
http://www.phizinter.chat.ru/

3. ®wmsuka.ru. http://www.fizika.ru/

dusuka: KoJuiekus onsiToB. http://experiment.edu.ru/

5. ®usuka: MEeKTPOHHAs KOJUIEKIHS OTIBITOB.
http://www.school.edu.ru/projects/physicexp

e




COJAEP)KAHUE
VYuebnas mporpamma 11 kmacca paccumraHa Ha 70 wacoB (2 waca B
Henento). JlabopatopHeix paboT — 4 yaca, KOHTPOJIBHBIX paboT —5 wyacos.
Conepxanue Kypca COOTHOCUTCS C cpabodeill mporpamMmoil MpeaIMEeTHOW JMHUU
yueOHukoB «Knaccuueckuit kype» 10-11 kmaceer (Illaranuna A.B., M.:
[Ipoceemenne 2017 1.)

No Paznen KonuuectBo | KonTposnbnas | JlaboparopHbie
4acoB pabota paboThI

1. | MarautHO€ mosue 5

2. | DneKTpoMarHuTHast 7 1 1
WHIYKITUS

3. | DneKTpoMarHuTHbIE 10 0 0
Kosie0aHUs U BOJHBI

4. | Onruka 15 1 2

5. | KBanToBas ¢usuka 17 2 1
Ctpoenue Becenennoit 7
[ToBTOpEHUE 7 1

Pe3zeps 2 vaca

Hroro 70 yacos

OCHOBBI JIEKTPOAUMHAMHUKH (MPOAOJIKEHHE).
MarnuTtHoe moJie

B3aumoneiictBue TOkOB. MarHuTHO€ moJie TOKAa. MarHuTHass WHIYKIIHSL.
Cunia Amnepa. Cuna JlopeHua.

DJIeKTPOMATHUTHASI MHIY KIS

SIBneHre SIEKTPOMATHUTHOW MWHAYKUWHW. MAarHuTHBII TOTOK. 3aKoH
AJEKTPOMArHUTHOU VHAYKIWH. [IpaBuno Jlenua. CamonHayKIusl.
NHnykTUBHOCTE. B3aMMOCBS3p  DJIEKTPUYECKONO YW MArHUTHOIO  IOJIEH.
DNEeKTPOMAarHUTHOE TOJIE.

DJIeKTPOMATHUTHBIE KOJIe0aHUsI U BOJHBI

CBoOonnbpie KoneOaHus B KosieOaTenbHOM KOHType. Ilepmom cBOOOTHBIX
aNeKTpuyeckux kosiebanuil. IlepemeHHbIN 3nexkTpuyeckuil Tok. ['eHepupoBaHue
anekTpuueckoi sHepruu. Tpancpopmatop. Ilepenaua smeKTpUUECKON SHEPrUU.
DJIEKTpOMAarHuTHbIE BOJIHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH. [IpHHIUIIBI
panuocBs3u. TeneBuaeHue.




OnTuka
CBeTOoBbI€ BOJIHBI.

CkopocTh cBE€Ta M METOIBl €€ H3MEpPEHHs. 3aKOHBl  OTpPaXeHUs W
MpeJioMJIeHUs] cBeTa. BOJIHOBBIE CBOICTBA CBeTa: AMCIEPCUs, WMHTEpPEpEeHLIHs
cBera, nudppakuus ceera. KorepeHTHOCTh. IlomepeyHOCTh CBETOBBIX BOJIH.
ITonspusanus ceera.

J1eMeHTbI TCOPUH OTHOCHTCJIBHOCTH

IToctynatel TEOpUM  OTHOCUTENBHOCTH. IIpMHIMI ~ OTHOCUTEIBHOCTH
OuHmreiHa. IlocrosHCTBO ckopocTH cBera. IIpocTpancTBO M BpeMsl B
CIIELUAJIBHOW TEOPHUHM OTHOCHUTENIBHOCTH. PenmAtuBucTckas nuHamuka. CBs3b
MACCBHI C YHEPTrUEH.

HN3ny4eHus: M CIEKTPBI

PaznuuHble BUIBI DJIEKTPOMATHUTHBIX H3JIYyYEHUH M HUX MOPAKTHYECKOE
MPUMEHEHHE: CBOMCTBA W TPUMEHECHHE HWHEQPAKPACHBIX, YIbTPa()HOJETOBBIX H
PEHTI€HOBCKUX HU3JyuyeHUH. [1Ikana 3JIeKTpOMarHUTHBIX U3JTYUYCHUN.

KBanroBas ¢puszuka

I'mnote3a Ilmanka o kBaHTax. @oTodddexT. YpaBHeHHe DUHINITEHHA IS
doToadpdexra. Dotonsl. ['unoresa ne bpoilsis 0 BOJHOBBIX CBOMCTBaX YaCTHII.
Kopnyckynsippo-BonHoBo#l ~ ayanu3M.  COOTHOIIEHHWE  HEOINPEAEIECHHOCTHU
[eitzen6epra.Crpoenue atoma. OnbiThl Pezepdopna. KBanTossie moctynatel bopa.
Hcnyckanue u nornoiieHne ceera atomoM. Jlazepsl.

Mogenn CTpoeHHsI aTOMHOrO siapa: HPOTOHHO-HEUTPOHHAs MOJIEIb
CTpOEHUsI aTOMHOTO sifpa. SnepHple cuibl. JlepexkT maccel U JHEpPrusi CBS3H
HYKJIOHOB B sape. SnepHast sHepretuka. BivsHue MOHM3HMPYIOIIEH paaualuy Ha
JKUBbIE OpraHu3Mbl. Jlo3a u3iIydeHHs, 3aKOH PaJUOAKTUBHOTO paclaaa U €ro
CTATUCTUYECKUI XapakTep. DJIEMEHTAPHbIE YAaCTHUIIbl: YaCTUIbl U AHTUYACTHUIBI.
DyHIaMEHTAIIbHBIE B3AaUMOICHCTBUS

Ctpoenue BceseHHnoi

Ctpoenune conHeuHou cuctembl. Cucrema «3emas — Jlyna». OOmue
ceegeHus o CouHile (BUJ B TEIECKOIN, BpallleHHE, pa3Mephl, Macca, CBETUMOCTD,
TeMIepaTrypa COJHIIAa M COCTOSHHE BEIIEeCTBA B HEM, XUMHYECKHU COCTaB).
HUctounnku sHeprum u BHYTpeHHee cTpoeHue CoisHna. Pusmyeckas Npupoja
3Be3d. Hamia I'amaktuka (cocTaB, CTpoeHHE, IBHKEHHUE 3Be3N B [ alakTUKe U €€
BpamieHue). [IporncxoxaeHne u dBOJIONUS TATAKTUK U 3BE3].



IloBTOpEHUe.



KounTpoJus ypoBHsi 00yuyenus: pusuxku B 11 kiacce

HaumenoBanue Hctounnk Konudukarop | Konudukarop
pa3zesioB U TEM EI'D BIIP
Kontponwnas pabota | Augakruueckue 3.3.1-34.7 4.4-4.5
Nel marepuansl Ouznka 11
«Dnexkmpomacnumnas | knace /| A.E.Mapos,
UHOYKYUSY E.A.Maposn. — M.:
KonTtponphas pabora | M3narenscTBo 3.5.1-3.6.12 4.6-4.7
No2 «Onmuxa» «JIpoda», 2014, 4.1-4.3
KonTtposnbHas padota | TemaTnueckue 5.1.1-5.3.6 5.1-5.4
No3wu KOHTPOJIbHBIE "
Ned«Keanmoesas CaMOCTOSITEIbHbIE
Puzura» pabotel mo ¢Qusuke 11
Konrponenas padora | knacc / O.M.I'pomuesa. | 2.2.1-2.2.11
Ne 5«ITosmopenue» |— M.: H3aarenscTBo

«Ox3ameny, 2012 r..

JlaGopaTopuass pa6ora Nel: 3yueHue 371€KTpOMarHuTHOM UHAYKIIUH.
Jlabopatopnas pabGora Ne2: M3mepeHue nokaszaTesns MpeJoMIICHUs CTEKIIA.
JlaGopaTopuass pa6ora Ne3: M3mepeHue JIMHBI CBETOBOM BOJIHBI.

JlabopaTtopHas padora Ne4: «3ydeHue TpeKkoB 3apsHKEHHBIX YaCTHI.




Y4eOHO-MeTOAMYECKOEe U MATEePHAJTBLHO-TeXHHYECKOe o0ecredeHue
00pa3oBaTeJIbHOIO Mpolecca.
Y4eOHO-MeTOAMYECKHE TOCOOUS ISl YUUTEJIs

— yuebnuk [.S.MskumeB, b.b.byxosue, H.H.Corckuiti «®Duszukan
kiaccuueckuit kype. 11 kimace» — Mocksa, [Ipocsemenune, 2014 r.

—  Jlunmaxtuyeckue matepuansl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. —
M.: UznatensctBO «/Ipoda», 2014.

—  TemaTtuyeckue KOHTPOJBHBIE U CAMOCTOSITENIbHBIE palOoThl Mo ¢usuke 11
kiace / O.W.I'pomueBa. — M.: M3gatenscTBO «OK3amen», 2012 r.
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10.Ypoku pusuku ¢ ucnoip3oBanuem MHTepHera.
http://www.phizinter.chat.ru/
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9. ®usuka: koyuiekuus onbIToB. http://experiment.edu.ru/

10.Dusuka: 31eKTpOHHAs KOJJIEKIIHS OIBITOB.
http://www.school.edu.ru/projects/physicexp




KajennapHo-temaTudeckoe nJaHUPOBaHUE
10 xkaacc (70 yacoB —2 yaca B HeJeJII0)
BBenenue (1 yac)

Ne Tema ypoka IIpeameTrHbie pe3yjbTaThl Jdomamnee Mara
3aJaHHe
1 | Yrto uzyuaer pusuka. ®usnyeckue | 3HaTh  CMBICT MOHATHH: (¢u3ndeckoe sBieHue, | Koncmnekr
sBieHusi. HaGoieHnst 1 OnbITHI. TUIIOTE3a, 3aKOH, TEOpHUsA, B3aAUMOJCHCTBUE; BKJAJ
POCCUHCKMX U 3apyO0eXHbIX YUYEHBIX B pPa3BUTHE
(Gu3nKu.
YMeThb OTJIUYaTh TUIOTE3bI OT HAYYHBIX TEOPUM; YMETh
IIPUBOAUTH IIPUMEPHI, [IOKa3bIBAIOIINE, 4TO
HAOJIIOIEHNUSI U DKCIEPUMEHT SBJISIOTCS OCHOBOM JIJIs
BBIJIBUOKEHHUS TUIIOTE3 U TEOPUH.
Pa3zea 1. Mexanuka (25 yaca)
Kunemamuxka (9 uacoes)
2 Mexannueckoe nswxenun. Cucrema 3parn pa3iuyHble BHUABI MEXAHHYECKOI'O JIBHKECHUS] 81, 3,
OTCYCTA. bU3UYECKUA  CMBICIT  TIOHSATHS  CKOPOCTH; 3aKOHH 33a/1aHHC
PABHOMEPHOTO TNPSMOJIMHEHHOTO JBIKEHHs; ckopocrth| CTp.14, 19
3 |PaBHOMepHOE ABHKCHHC T€JL| CpeAHEW CKOPOCTH, MTHOBEHHOM CKOPOCTH, YpPaBHEHWUS §4, 3ananue
CKOpOCTS. YpaBHEHHUE 3aBUCHMOCTH  cKopocTd  oT  Bpemenu  npy Ctp.23
PaBHOMEPHOTO MPSMOJIMHEMHOM PaBHOIIEPEMEHHOM JIBUKEHUU
nBrkeHus. Pemenue 3anay. OCHOBHBIC XApPAaKTCPUCTHUKU PABHOMEPHOTO JIBHXKCHUS
4 | I'paduku NPSAMOJMHENHOTO| TeJa M0 OKPYKHOCTH Crp.24-26

pPaBHOMEPHOIO ABMXeHUs. Pemenne




3ajay. YMeTb CTpOUTHP W 4YUTaTh TIpaUKd PaBHOMEPHOI(

S | CkopocTh  NpH  HEPABHOMEPHOM | MPSAMOJIMHEMHOTO  JBMKEHHUs, HUCHONIb30BaTh  3akol §0, cTp.28
JABMKCHUH. MTHOBEHHAsI CKOPOCTb. | CIIOKEHUS CKOPOCTEM MpPU pELIEHMH 3aJad, pemiaT
CrnoxeHnue CKOpoCTei. 3a/laud  Ha ONPEJCIICHHE CKOPOCTH Tella U  er(

6 | IIpamonuHeiiHoe KOOPJIMHATEI B JI0OOH MOMEHT BPEMEHH IO 3ajaHHbIN 89, 10,
PaBHOYCKOPCHHOC IBUKCHMUC. HadaJlbHbIM YCJIOBHSIM, OHNPCACIATh KHHEMATHYCCKMU( CTp.41.

7 | PaBHOMepHOE ABM)KEHHE TOYKHU II0 | XapaKTEPUCTUKK IIPH PABHOMEPHOM JIBMXKeHuM Tena md 8§15,
OKPY>KHOCTH. OKPY)KHOCTH, TPUMEHATh TOJYyYEeHHbIC 3HAHHS TPk

8 | Kunematuka aGCOJIIOTHO TBEPJOTO | PEIICHUH 3aa4 §16, cTp.61
Tena

9 | Pemmenue 3a7a4 o TeMe 3amaun 10
«Knnematuka». TETPaJIN.

10 | KonTponbHas paboTta Nel [ToBTOpEeHN
«Kunematuka. € Teopuu

Jlunamuxa (8 uacos)

11 | OcHOBHOE yTBEpIKJICHUE MEXaHUKH. 3HATH/MOHUMATL CMBICII TOHATHH «uHepiuaibHas u | 818,19
Cuna. Macca. Equaunna maccel. HEUHEpILMaJIbHAS cucTeMa OTCUECTa,

12 | Ilepssrit 3akoH HeroTOHA. «B3aUMOJICVICTBUEY, «UHEPTHOCTHY, «uHepuun», | §20, crp.73

13 | Bropoii 3akon Herotona. Tperwmii | «CHIIa», «YCKOPEHHME», CMBICI 3aKkoHOB HproTona, | §21,22,23
3akoH HproTOHA. «TPAaBUTALIMOHHBIE CHJIBI», «BCEMHPHOE TATOTECHHE,

14 [TpuHuMn OTHOCHUTEJILHOCTH| «CHJIa  TSDKECTH»,  «YIPYrocTh»,  «aedopmamus», | §26.
[ amniest. «TpEHUEY; CMBICIT BEJIMYMH <OKECTKOCTBY,

15 | Cuna TSKECTH W CHJIa BCEMHPHOTO «K09(HUIMENT TpeHus»; 3aKoH ['yKa. §28, c1p.9s5.

TATOTCHUS.

YMeTh WUIKOCTPUPOBATh TOYKU MPUIIOKEHUS CHJI, UX




16 | Bec. HeBecomocTb. HaIpaBJIeHUE, HaXOJIUTh paBHOJeMcTBYIOIYIO | §33,  CTp.
HECKOJIbKUX CHJI, peIllaTh 3a/1auu Ha Bbluucienue cui. | 106
17 | Hepopmanuu u cunsl ynpyroctu. M3smepsrs Maccy tesa. I3MepsaTh cuibl | 834,
3axoH ['yka. B3aMMOJECUCTBUS Tel.BeruncinaTs 3HadyeHus cwil 1o | ctp.109
18 | Cunbl  Tpenmsa.  JlaGopaTopHas | U3BECTHBIM 3HAYEHHUAM MAcC B3aUMOJCHCTBYIOINX Ten | §36,
pabota Nel «M3mepenue | M UX YCKOPEHHH. BEIYUCIATE 3HAYEHNs YCKOPEHUH Tel | ctp.117.
kod(dpuimenTta TpeHMs | 10 M3BECTHBIM 3HAYEHHMAM JCHCTBYIOIIUX CHJ M Macc
CKOJIBYKEHHUSI» Tea.BbIYUCHATh  3HAUGHHMs]  YCKOPEHMH  Tel 1O
W3BECTHBIM 3HAYCHUSIM JICHCTBYIOIIUX CHJI M Mace
Ten.llpuMeHaTh 3aKOH BCEMHUPHOTO TSTOTCHHS TpHU
pacyeTax CUJI U YCKOPEHHI B3aUMOACHCTBYIOIIMNX TEI.
N3mepsaTh cuitbl B3aUMOAECHCTBHS TE.
BoluncnsaTh 3HaY€HUs CUII U YCKOPEHHUI.
3akonwl coxpanenus 6 mexanuke (8 uacos)
19 | Umnynec.  3akoH  coxpaHEHHWs| 3HATH/MIOHMMATB CMBICI TOHATHA «UMITYJIbC Telay, 8§38
UMITYJIbCA. «UMIYJIbC CHWIbl»; 3aKOHA COXPAaHEHHsS HMITYyJIbCa,
20 | Pemenne 3aj1a4 Ha 3aKOH | «paboTay, «MeXaHHMYeCKas SHEPTus», CMbICH MOHATHA§39, cTp.129-
COXpaHEHHs UMITYJIbCa. SHEPI'uM, BUIbI SHEPTUN U 3aKOHA cOoXpaHeHus sHepruu 140
21 | Mexanndeckass paboTa UMOLIHOCTH ¥ METh BBIYMCIIATL U3MEHEHHME HMILylbca Tena mnpu §40, crp.134
CHJIBL. ynape O  TIOBEPXHOCTh,  BBIUUCIATH  PaboOTYy,
22 | Kunetndeckas 2HEprus NOTEHIMAIBPHYI0 W KUHETHYECKYIO JHEpPruro Tteina, §41, crp.139
23 | Pa6oTa CHJIBI TIKECTHU 1 | omuceIBaTh M OOBSACHSTH MpOLECChl  U3MCEHCHUS (8§43

YIPYTOCTH.

KMHETUYECKOM M TOTCHUMAJIBbHOM SHEPrUM Teja MpPHU




24 | TloTeHIManbHAs DHEPrHs. 3aKOH | COBEPIICHHH Pa0OThI, MPUMEHSATh MONY4YCHHbIC 3HaHus (§ 44, 45,
COXPAaHECHHUs YHEPIUU B MEXaHUKE. | U YMEHUA IIPU PELICHUU 3a]ay. ctp.145, 148
25 | JIabopatopHas paboTa Ne2 | IlpumensaTh 3aKkOH  COXpaHEeHHs umnyiabca s [loBropeHue
«M3yyeHre 3aKOHa  COXpaHCHUS| BBIYMCIEHUS  M3MEHEHMH CKOpPOCTEH Tel IpU HUX TCOPHH
MEXaHUYECKOW SHEPTUM. B3auMoJieicTBUSIX. Boruncnsate  pabory  cun U
26 | KonrpoinbHas pabora No2.| U3MeHEHHE KMHETUYECKOW SHEpPruu Tena. Beraucnars [loropenue
«JIluHaMuKa. 3aKOHBI COXPAaHEHHUS B| IOTEHIMANIbHYIO DHEPIUI0 TeJl B TI'PABUTALMOHHOM [TCOPHH
MEXaHUKE nojie. HaxoauTh NOTEHIMAIBbHYIO B3HEPrUI0 YIPYro
nehOpMHUPOBAHHOTO Tejla MO M3BECTHOM AedopMaivu
U JKecTKocTH Tena. [IpuMeHsTh 3aKOH COXpaHEeHUs
MEXaHUYECKOW HHEpPruu MpU pacyeTax pe3yJIbTaTOB
B3aUMOJECHCTBUI TEJN TPABUTALIMOHHBIMU CHUJIAMH H
CUJIaMU YIIPYTOCTH.
Paznen 2. OcHOBBI MOJIEKYJISIPHO-KMHeTHYecKOi Teopun (10 yacoB)
OcHo6bl MONEKYIAPHO-KUHemuuecKkoii meopuu (8 uacos)
27 |OcuoBuble nosiokeHuss MKT. | 3HaTh/MOHMMATB CMBICIT TOHATHH «BEIIECTBO», «aTomy, [§53, cTp.179
«MoOJIeKynay, «auddy3us», «MEKMOICKYIIPHBIC CHIIBDY,
ocHOBHbIe mosnoxkeHuss MKT, cTtpoeHne u CBOWCTBa ras3os,
28 | Bpoynosckoe HBH)f(eHHe‘ JKUIKOCTEH u TBEPABIX TEJI, CMBICIT MMOHATUU 855, 56
Crsl B3AUMOJICHCTBIA | repmepaTypay, «abCOMIOTHAS TEMIIEPaTypa», CBA3b MEKITY
MOJICKY L. aOCOIOTHOM TeMIlepaTypoil Ta3a U cpeaHel KMHETHYECKON
29 |OcnoBHOe ypaBHeHne MKT §57, ctp.192

SHEpPruen ABHKEHUS MOJEKYJ, OCHOBHOE ypaBHeHue MKT,




30 [Temmnepatypa. DOneprus) ocHoBHOe  ypaBHenue  WI;  3aBucumocts  mexay 859,60,
TEIUIOBOTO JBMXKEHUS MOJIEKYJl. | MAKPOCKOITUYECKUMU napaMeTpaMu (p, V, T), lctp.203
XapaKTEePU3YIOIIUMU COCTOSIHUE Ta3a, CMBICI 3aKOHOB
boita — Mapuorra, I'eii-JIroccaka u Ilapia.Ymers
OOBSICHATh (DU3UYECKUE SIBJICHUS Ha OCHOBE MPEJACTaBICHUN
31 | VpaBHeHue cOCTOsiHHs | O CTPOCHHH BEILECTBA, PELIaTh 3ajavdl Ha ONPENENCHUE §63, ctp.211,
MIeaIbHOrO Ta3a Yyucia MOJIEKYJ, KOJMYECTBa BEIIECTBA, MACChl BEIIECTBA U (213
Macchl OJHOW MOJEKYJIbl, OOBSICHATh CBOWCTBA Ta30B,
32 | 'a30BBIE 3aKOHBI . § 65, c1p,
KUJKOCTEH, TBEPABIX TEJI HAa OCHOBE WX MOJIEKYJSPHOTO
CTPOCHHS, TIPUMCHSThH TMOJIYYCHHBIC 3HAHUS JJIsl PEIICHUs 220,223
33 | Jlaboparopras  pabora  Ne3 3a/lay, yKa3blBaTh NMPUYMHHO-CIEIACTBEHHBIE CBA3U MEKIY llosTopenne
«IKCIIEPEMEHTAIbHES _ | pusuveckuMu  BEIMYMHAMM,  BBIYUCIATE  CPEAHIOIO feopui
HpoBcpKa 3akoHa I'en- KUHETUYECKYI0  DHEPruI0  MOJIEKYJ TPU  W3BECTHOM
JIroccaka» TeMmeparype.
34 | KontponpHasi pabotra  Ne3 [loBTOpEHUE
«OcHoBbsl MKT» TEOpUHU
B3aumnvie npesepawienusn rncuoxocmeit u 2azoe (2 uaca)
35 | Haceimmennsiit map. JlaBneHnve | 3HATH/MIOHUMATH CMBICII IIOHSITHUI «KHUIIEeHue», | 868, 69
HACBILIEHHOTO Hapa. «HUCITApECHUE, «mmapooOpa3oBaHuey, «HacsleHHbid | Ctp.227
36 | BraxxHocTh BO3/yXxa nap»,«0THOCUTENbHAs BIIQYXKHOCTBY, «mapuuansHoe | §70,  cr1p.
JaBJICHUE)», YCTPOMUCTBO Y MPUHLNI ACHCTBUS TUTPOMETpaA U | 234.

IICUXpPOMETpa
YMeTb ONUCHIBATH M OOBSICHATH MPOILECCH HWCHAPCHUS,

KUIICHUIA MW  KOHACHCAIIMH, HU3MCPATH OTHOCHUTCJIBHYTO

BJIAJKHOCTb BO3yXa




Paznen 3. OcHOBBI TEPpMOTUHAMUKH (8 YacoB)

37 | BHyTpeHHss SHeprusl. 3HaTH/IOHUMATH CMBICII IIOHATUI «BHYTpeHHsIs 873, cTp.245
SHEPTHUS», KKOJIUYECTBO TETIOTHI», «yJeJbHas

38 | Pabora B TepMOIMHAMUKE. TEIUIOEMKOCTB», (OpMYILy Il BBIYMCICHUS BHYTpEHHEH [§74, cTp.248.

39 | KoanuecTBo TEIUIOTHL. | DHEpruu, Trpaduyeckuili crnoco® BbIYHCICHUS paboThl | §76
YpaBHeHHe TEIUIOBOTO | I'a3a,CMBICI MepBOro 3aKOHa TEPMOJIMHAMHUKHU,
OajaHca. bopMyITUPOBKY TEPBOTO 3aKOHA TEPMOJUHAMUKH  JJIsI

40 | Pemenue 3a7a4 Ha ypaBHEHHE | H30IIPOIIECCOB,CMBICIT BTOPOTO 3aKoHa | §77,
TEILIOBOTO 6aJ1cha TepMOHHHaMHKH,YCTpoﬁCTBO )51 IMPUHIUAII )IeﬁCTBHSI CTp.256

41 | TlepBbIit 3aKoH | TeIIOBOTO JBUraresns, popmyny ams Beraucinenus KIT. 878, 81,
TEPMOAUHAMUKHU. BTOpOfI YMepreﬂ_IaTI) 3aauu C BBIYHCIICHUEM KOJIN4YECTBaA CTp.2 59.
3aKOH TEPMOIMHAMUKU TCIIJIOTHI, pa6OTLI U U3MEHCHUSA BHYTpCHHGﬁ OHCPI'UK rasa,

42 | MMpurnun neiictBus m KIIJ[ | BBIYUCIATD KII/] TenaoBBIX ABUTATEIICH. §82,  cp.
TEIUIOBBIX IBUTATEIIEH. 273

43 | Pemienne 3amgad 1o TEME 3agaun B
«OCHOBBI TEPMOIMTHAMUKI TEeTpau

44 [KontponbHasi pabora Ne 4 Ha IToBTOpEHN
TEMY «OCHOBBI € Teopuun
TEPMOJIMHAMUKI

Paznen 4. OcHOBBI dJIeKTPOAMHAMUKH (24 yaca)
Inekmpocmamuxka (10 uacos)
45 Bapsin.  3akoH — coxpaHeHUs] 3HATH/IIOHUMATH CMBICIT buznuecknx BesuuH: (§84, cTp.281

3apsa.

«QIICKTPUYECKHAN 3apsia», «3JEMEHTAPHBIA JIIEKTPUUYECKUN




46

3akon Kynona.

47 | DnexTpudeckoe ToJIE.
HanpsixenHocts

48 |Ilome  ToyeuHoro 3apsja,
cdepsl. [TpunHIUn
CYNEPIO3UIIUH.

49 | IloteHuuanbHas DHEPIUs
3apspkeHHoro Tena B J11

50 | [NoTenmuan. Pa3nocTh
MOTCHITUATIOB.

51 | CBa3p MEXIY
HANPSHKEHHOCTHIO U
Pa3HOCTHIO MOTEHITNAJIOB.
OKBUIMOTEHIMAIbHBIE
MOBEPXHOCTH

52 | Pemrtenne 3amau 1o  TEME
«lloTeHnnanrHas SHEPIHUS.
PazHocts noTeHIManoB»

53 | DAEKTPOEMKOCTb.
Konnencarop.

94 | DHeprus 3apsIKEHHOT O
KOHJIeHCaTopa

3apsAll»; CMBICT 3aKOHA COXpaHEeHus 3apsana, (U3n4ecKuil

§85, cTp.285

CMBICJI 3aKOHa Ky.HOHa N TpaHULbl €ro IMPHUMCHHUMOCTH,

CMBICJI MOHSATUM «MaTepus», «BCIIECTBO», «I1I0JIC»,

§88-89,
c1p.294, 297

HaHpH)KéHHOCTI/I CUJIOBBIX JIMHUM QJICKTPHUYCCKOT'O I10JIA,

3HepF€TI/I‘IeCKOﬁ XAPAKTCPUCTUKU  IJICKTPOCTATUYICCKOT'O

I10JI4, CMBICJI  BCIIMYHMHBI QJICKTpHUYICCKaA CMKOCTB»,

§90, cp. 302

(1)I/I3I/I‘{€CKI/IX BCJIMYNH «MMOTCHL A, «pa60Ta

QJICKTPUYICCKOT'O IT0JIA

§93, ctp. 310

YMerb 00BACHATH mponeccCC IBJICKTPU3alUU TCJI, BBIYUCIIATH

CUIy KYJIOHOBCKOI'O B3aHMOH€ﬁCTBHH, MNPpUMCHATL IIPpHU

§94, ctp.313

PCHICHUHN 3adda4 3daKOH COXPAHCHHUA JJICKTPUYCCKOI'O 3apsnia,
3aKOH Ky.]'IOHa, ONpCACIIT BCIWMYMHY W HAIIPABJIICHUC
HAIIPpSAKCHHOCTH  3JICKTPHUYCCKOI'O II0JII TOYCYHHOI'O 3apsia,
IMPUMCHATH IPUHIIUIT CYIICPIIO3UINN JICKTPUICCKUX oJIeH JJIA

pacyera HamNpsOXKEHHOCTH, BBIYHCIATH pPabOTy TMOJS U

§95, cTp.320

IIOTEHLMAN II0JI1 TOYEYHOI'O 3apsila, BBIYUCIATH E€MKOCTH
IJIOCKOT'O KOHJIEHCATOoPa,
IIPUMEHATh IOJYYEHHBIC 3HAHWUSA W yYMEHHS NPU PELICHUU

§96, 3a1auu B
TeTpaau

OKCIICPUMCHTAJIbHBIX, rpa(bnqecm/lx, Ka4CCTBCHHBIX Hu

PaCUYCTHBIX 3aaa4.

§97, cTp.329

§98, c1p.330

3axonvl nocmosannozo moka (8 uacos)




55

DIIEKTPUUECKUN TOK.

Ciuia Toka

56

3akoH Oma U1l y4acTKa LEnHu.

ConpoTtusieHue

57

DJIEKTPUUYECKHUE
[locnenoBaTenbHOE
napasijiesibHOe
MTPOBOTHUKOB.

OcIIu.
41
COCAMHCHUC

58

Pemenue 3aJa4 Ha 3aKOH OmMma un

COCANHCHUC ITPOBOAHUKOB.

59

PaGora 5

MOITHOCTD

ITOCTOAHHOI'O TOKa.

60

SIC.

3axod OMa 151 TOJTHOM LIETH.

61

JlaGoparopHas
«3mepenue
BHYTPEHHETO
MCTOYHUKA TOKA.

paboTta

Neq,
5|

DJIC

COIIPOTHUBJICHHUA

62

Kontponbsnass pabGora No

3.

«3aKOHBI TOCTOSTHHOTO TOKa.

3HATH/IIOHUMATH CMBICH MOHATHH <OJIEKTPUYECKUNA TOK»,

(MCTOYHHUK TOKa», YCIIOBUA CyII€CTBO-BaHM

QJICKTPUYCCKOIO TOKa; CMBICI BCJIMYHMH «CHJIa TOKa»,

CHAIIPSKCHUC).CMBICIT  3aKOHA Owma A1 ydaCTKa 1CIIu,
YMETh ONPCACIIATE COIIPOTUBIICHUC ITPOBOAHUKOB, (I)OpMYJIy

3aBUCHUMOCTH COMMPOTUBJICHUA IMPpOBOAHHKA oT €ro

TCOMCTPHUUCCKHUX PA3MCPOB U pOda BCIICCTBA, U3 KOTOPOTO

OH HN3TOTOBJICH, 3dKOHOMCPHOCTH B oenax C

MOCJICIOBATeNIbHBIM W MApaAJUICIbHBIM  COCIUHCHHUEM
IIPOBOJIHUKOB, CMBICIT MMOHATHI «MOIIHOCTh TOKay», «pabdoTa
TOoKa», (QopMynupoBKY 3akoHa Owma [l TOJHOW eI,
IUTAHUPOBATh OSKCIEPUMEHT U BBINOJHATh HM3MEPEHUs M
BBIYHCIICHUS.

YMmeTb coOupaTh dIEKTPUUYECKUE LIETH C MOCIeA0BaTEIbHBIM
U TapajuieJbHbIM COCIMHEHHEM MPOBOIHUKOB, MPUMEHSTH

Impun pCIICHHUH 3aJa4 3aKOHBbI IIOCJICAOBATCIIbBHOIO H

[1apaJUyIEIbHOIO0 COEIUHEHHS] TPOBOJHUKOB, PELIATh 3a/1a4U C
npuMeHeHreM 3akoHa OMa [y y4yacTKa LEeNU W IOJHOU

OCIIN, YMCTb OIIpCACIIATDh pa60Ty 141 MOITHOCTb
QJICKTPUYICCKOI'O TOKa IIpu mapaJuiCJIbHOM 141
IMoCJICAOBATCIIbHOM COCAMHCHHHN IIPOBOAHHKOB, H3MCPATH

OJIC u BHyTpEeHHEE COMPOTHUBJICHHE MCTOYHHKA TOKA, 3HATH
dbopmynupoBKy 3akoHa OMa IS TIOJTHOW IICTIH.

8100,
ctp.334

§101,
337

CcTp.

§102,
340

CTp.

8103,
cTp.342

8104,
ctp.345

8105,
ctp.350

106,

yrp.19
(5,9,10).

Dnekmpuueckuii mok 6 paziuuHslx cpeoax (6 uacos)




63

DJIEKTpUYECKasi MPOBOIUMOCTD
pa3IM4HbIX BEIIECTB.

[IpoBOAUMOCTH METAIIOB.

64

3aBUCHMOCTh  COIPOTHUBIIEHUS

[MPOBOAHUKA OT TCMIICPATYPHI.

65

Tok B MOMYyNpOBOJHUKAX.

66

JJIEKTPUUECKUN TOK B BaKyyMe.
JIEKTPOHHO-Ty4YeBas TpyOKa.

67

DJICKTPUUECKUM TOK B

PKUJIKOCTSX. 3akoH

QJICKTPOJIN3a.

68

QHGKTPI/I‘IGCKI/Iﬁ TOK B TIa3ax.

HecamocTogaTeIbHEII U

CaMOCTOSITEIbHBIN pa3pAabI.

3HaT, 3HAYCHUC CBCPXIIPOBOAHHUKOB B  COBPCMCHHBIX

TCXHOJIOI'uAX,

YMerb OOBSCHATH MNPUPOAY DIIEKTPUUYECKOTO TOKa B

8108

MeTajlaX, 3HaTh/ MOHUMATh OCHOBBI 3JIEKTPOHHOW TEOpHH,
YMETh OOBSACHATH TNPUUYUHY YBEIUYEHHUS COMPOTUBICHUS

81009,
cTp.361

MCTAJUIOB C POCTOM TCMIICPATYPbI, OIIMCBIBATH U OOBSICHSATH

8110,

YCIOBHUA U IPOUCCC MPOTCKAHUA IJICKTPHUUYCCKOTO pa3psaaa B

IMMOJYIIPOBOJHHUKAX, BAKYyYMC, JKHAKOCTH, TIa3aX, 3dKOHBbI

§112

<Dapazleﬂ, mponecc JJICKTPOJIM3a MW Cro TCXHUYCCKOC

IMPUMCHCHUC.

§113,
379

CTp.

8114

Pe3epB 2 yaca

HUTOTI'O 70 yacos




KanenagapHo-remarnyeckoe mianuposanue 11 kiace.

70 yacoB (2 4yaca B He1eJI10)

Ne Tema IIpeaMeTHBIN pe3yabTaT Jdomamne Hara
€ 3a7janue | [Inan DakT
I'naBal « MarauTHoe noJjie» (5 4acoB)
1. | B3aumopeicTBre TOKOB. JlaBaTh OINpeneaeHus:0fHOPOJHOE MAarHUTHOE II0JI€, BEKTOP
JlaGoparopnas pabota Nel. MarHuTHOM  WHAYKUMHM; ONUCHIBaTh  ONBIT  JpPCTEAa;
«Habnronenue nericTBus NPUMEHATh TMpPaBUi0 OypaByuMKa MJii KOHTYPHBIX TOKOB.
MAarHMTHOTO I10JIS1 Ha TOK». OnucelBaTh MNOBEAEHUE pPAaMKH C TOKOM B OJHOPOJHOM
2. | BekTop MarHuTHON MHAYKIIMH. MarHWTHOM  TIOJIE;  OINpENEeNIATh  HalpaBJIICHUE  JIMHUU
JIMHUM MarHUTHOU MHIAYKIUU MarHUTHOW WHIYKIMHW, HCIONb3Yys TPaBUIO OypaBUYMKa
3. | Cuma Ammepa (JieBo#l pykM); HUCCIEAOBaTh ACHCTBME MArHUTHOTO TOJIA Ha
MPOBOJHUK ¢  TOKOM.Beruucisitb  cuny  JlopeHua.
4. | Cuna Jlopenna AHanu3upoBaTh B3aMMOJICICTBUE ABYX HapajlieIbHbIX TOKOB.
BpuncnaTe MarHuTHBIA ITOTOK, WHAYKTHUBHOCTH KaTyLIKH,
5. | Pemienue 3amau no teme
SHEPrUI0 MarHUTHOro moJs.IIpumMeHsaTs nosydeHHbIE 3HAHUS
«MarsuTtHoe noJey.
K PELICHUIO 3a/1a4
I'naBa 2 «JjieKTpoMarHuTHasi HHAYKIus» (6 yacoB)
6. | SIBneHHME AIEKTPOMArHUTHOMN HaGmomate  sBIeHHME  DJIEKTPOMArHMUTHOW  WHJIYKITHH;




MHAYKIUUA. MarauTHBIA HOTOK.

3aKOH AJIEKTPOMArHUTHON

IIPUMCHATL 3aKOH  JJICKTpOMar HUTHOU HUHAYKIIUKX  [OJIA

pemenns 3anad. Mccnenosath 3aBucuMocts JJC nHAYKIMH

WHIYKITUH. OT CKOPOCTH JIBMKCHHS TPOBOJHHKA, €r0 JTMHBI U MOIYJIS
7. | HampaBneHue WHAYKITMOHHOTO BEKTOpaMarHUTHOW WHAyKIWW.HaOmromath W OOBSACHATH

toka. [IpaBuno Jlenna. BO3HUKHOBCHUE WHIYKIIMOHHOTO TOKAa IPU 3aMBIKAHUH H
8. | Camounaykuus. MHIyKTUBHOCTE. | Pa3MbIKaHMU LENU. YMETb HAXOAUTH IIyTU PEIlEeHHs 3a7a4 Ha
9. | JlJabopatopHas pabota Ne2. AIIEKTPOMArHUTHYIO UHAYKITHIO.

«3yuyeHue sABICHUSA

AIEKTPOMArHUTHOM UHTYKIIUH.
10. | DnekTpOMarHuTHOE TOJeE.
11. | KontponbHas pabota Nel.

«MarnuTtHoe noue.

DNEeKTPOMAarHUTHAS UHIYKIIUS.

I'naBa 3 «DJieKTpOMarHuTHbie KoJjiedanus» (9 yacon)

12. | CBoOoaHbBIE U BHIHYXICHHBIC JlaBaTh ompenereHUe TOHATUS — AaKTUBHOE, €MKOCTHOE H

AIEKTPOMArHUTHBIC KOJIeOaHMs. WHAYKTHBHOE COMPOTHUBJICHUS; BpuncisaTe neicTByroiee
13. | KonebarenbHBIi KOHTYD. 3HAUYEHUS CWJIBl TOKAa W  HaNpsSOKEHUS, EMKOCTHOE

[IpeBpanienue 3HEPTUM MpU

COIMPOTHUBJICHHUEC KOHACHCATOPA, MHAYKTHUBHOC COIIPOTHBJIICHHC




QJICKTPOMArHUTHBIX KoJeOaHMIX.

14. | IlepeMeHHBIN IEKTPUUECKUMN TOK.

15. | AKTUBHOE CONTPOTHUBIICHHUE.
JlercTBytolIeE 3HAUEHUE CUIIbI
TOKAa U HAMPSHKCHUS

16. | KongeHncaTtop B 1ienu nepeMeHHOro
TOKA.

17. | Karymika MHAYKTUBHOCTH B LIETH
MIEPEMEHHOT0 TOKa

18. | IIpousBojacTBO, IEepeaava u
UCITOJIb30BAHME JICKTPUICCKON
SHEPIUHU

20. | Peurenwue 3amad 1o reme
«INEKTPOMarHuTHHIE KOJICOaAHUS

21. | Pemenue 3aiay 1o Teme

«INEKTPOMArHUTHbHIE KOJIEOaHUs

KATYLIKH.

I'naBa 4 «JJieKTPOMarHMTHbIE BOJHbI» (2 yaca)




22.

OKCIepUMEHTAIbHOE OOHApYKEHHUE

QJICKTPOMArHUTHBIX BOJIH.

23. | llpuniune! paguocszu. [lonstue
o TeneBucHUU. Pa3BuTue cpencTs
CBSI3U
I'naBa 5 «['eomeTpuyeckasi onTuka (8 4acon)
24. CxkopocTtb cBeta. [Ipuniun OOBSACHITH NPSIMOJIMHEHHOE PACITPOCTPAHCHHUE CBETA C TOUKU
['tolirenc. 3akOH OTpakeHUS CBETA. | 3pEHUS BOJTHOBOM TEOPUH; CTPOUTH M MCCIIEI0BATh CBONCTBA
25. 3aKOH MpeIoMJIICHHUs CBETA. U300paKeHus MpeaMeTa B TNIOCKOM 3epkasie. OObIACHSITH
[TonHOE OoTpaxeHue 0COOEHHOCTH MPOXOKACHUS CBETA YepE3 IPAHUILY pa3zesa
26. | Pemenue 3amad  Ha  3akoHBI | cpen. M3MepsaTh nmokas3aTenb NpeIOMIICHUS CTEKIIA;
OTpa)KE€HHs U IPEIOMJIEHUS CBeTa. | HAOIIOAaTh M 00001aTh B IPOLECCE IKCIEPUMEHTAILHON
27. | JJabopaTopHas paboTta Ne3 | nestenbHOCTU. HabmrogaTh AMCepCHIO CBETA; UCCIIEI0BATh
«3mepenne ImoKazaTess | CocTaB 0eJIoro cBeTa; HaOMI0aTh pasyIoKeHUe 0eJIoro CBeTa B
[PEJIOMIIEHUS CTEKIIA crekTp. [I[puMeHSTh 3aKOHBI OTPAXKEHUS U MTPETOMIICHUS
28. | Jnussl. Iloctpoenne n3o0pakeHus | CBETA IIPU pemeHuy 3a1a4. CTpOUTh X0/ JIydeH B
B JINH3aX. coOuparomei JTHH3E; BEIYUCIATh ONTHYSCKYIO CHUTY JTUH3HI.
29. | dopmyna TOHKOMI b1, | OTpenensaTh BEIMYUHBI, BXOIAIINE B (DOPMYITYy TOHKOH

VYBeInueHue JINH3bI

JIMH3BL;, XapaKTepU30BaTh U300paKeHUs B coOMparoen




30.

JlaboparopHas paboTta No4

«OnpeneneHrue ONTUYECKON CUIIBIN

nauH3e. PaccuuThiBaTh OKYCHOE PACCTOSIHUE M ONITUYECKYIO

CHUJ1y CUCTEMBI U3 JIBYX JIMH3, HAXOAUTDH I‘p&(bH‘I@CKI/I IJIaBHBIN

dokycHOTO paccTostHus | OKYC ONMTUYCCKON CUCTEMBI U3 IBYX JIMH3

coOuparoiei JUH3b) YMeHue pemars 3a1a4u
31. | Pemenue 3a1a4 10 TEME

«["eomeTprueckas ONTHKA

I'naBa 6 «BonHoBasi onTuka» (7 4acoB)

32. | Iucniepcust cBeta Onpenensaty YCIOBUS KOTEPEHTHOCTH BOJH. OOBICHATH
33. | UnTepdepenunsi crera yCIIOBUS MHMHMMYMOB M MaKCMMyMOB TpH HHTepdepeHunn
34. | udpakuus cBeTa. | CBETOBBIX BOJH. HaOmiogate wuHTEpdepeHunio  cBerta.

JludpaknroHHas penieTka Habmronate nudpakiuio cBeTa Ha IIEIU U HUTH; ONPEAesiTh
35. | JlabopaTopHas paboTta Ne5 | yciioBUE€ TPUMEHUMOCTH TPHUOIMKEHUS T€OMETPUUYECKOM

«3mMepenne  JIIMHBI  CBETOBOW | OIITHKH

BOJTHBEI» HaGmonate nHTEpdEpeHIINI0O cBeTa Ha MBUILHOH IUICHKE U
36. | Pewenue 3ayaq mo  Teme | IMPPAKIIMOHHYIO KApPTHHY OT JBYX TOYEUYHBIX MCTOYHHKOB

«BomHOoBas orITHUKAY) CBCTa IIpH PACCMOTPCHHHN HX 4YCPC3 OTBCPCTUA PA3HBIX
37. | PeweHue samau = mo  Teme | AMaMeTpoB. OmpenenAars ¢ NOMOIIBIO  AM(PAKIMOHHON

«BoTHOBas OMTHKAY pPEIIETKH  TPAaHWIBl  CIEKTPAJBbHOH  YyBCTBUTEIHHOCTH




38.

Kontponenas paGota mo Teme

«OrnrTukay

YeJIOBEYECKOI0 TJ1a3a; MPUMEHSITh YCIOBHS TU(PPaAKIIMOHHBIX
MaKCUMYMOB M1 MUHHUMYMOB K PEIIEHUIO 3a/1a4. 3HAKOMUTbHCS
¢ Mu(paKkIMOHHON PElIeTKON KaK ONTHUYECKUM MPUOOPOM U C
€€ MOMOIIBI0 U3MEPATH UIMHY CBETOBOW BOJHBI. [IpuMeHATH

MOJIYYCHHBIC 3HAHUAK PCIICHUIO 3aa4

I'naBa 7 «M31y4eHue U CHEKTPbLD»

39. | Bunbt  usnydyenuit. McTouHuKuM
cBeTa.
40 | Bunpl crmektpoB. CrneKTpajabHBIN
aHaJIN3.
41. | JlabopaTopHas paboTta No6
«Habnronenune CILIOLIIHOTO 51
JIMHEWYATOTO CIEKTPa»
PA3JAEJI KBAHTOBAS ®U3UKA
42. | dotorddexr. Teopust | DopMynupoBaTh KBaHTOBYIO runote3dy IlnmaHka,  3aKoOHBI
dotorddexra. dotorddexra; pacCUUTHIBATH MAKCUMATBHYIO KHHETHYECKYIO
IHEPTHUI0 INEKTPOHOB TpH GoTodddexre. M3pIcKuBaTh MyTH
43. | Pemenme 3a7a4 110 teMe | permieHuss 3amad no Teme «Dorospdexr». IlpuBoauth

«Dororpdexr»

A0Ka3aTCJIbCTBAa HAJIMYHKA Y CBC€TAa KOPIIYCKYJIAPHO-BOJIHOBOI'O




44, | Peuienue 3aaa4 o TEME
«DoToappext»

45. | Ctpoenue aToma. OnbITHI
Pezepdopna.

46. | Iloctynatel bopa.

47. | Pemenue 3ama4 nmo teme «ATOMHas
puznka»

48. | OTkpbiTHE PaauoOaKTUBHOCTH.
Bunbr uznydenuit. PagnoaktuBabie
pEeBpAIECHUS.

49. | 3akoH paaMOAKTHUBHOTO paclaja.
[Tepuon nomypacnana

50. | Crpoenue smpa. SnmepHble CHITHL
DHeprus CBs3U B spE.

51. | AAnepubie  peakuuu.  [eneHue
ypana. LlenHble peakuuu.

52. | Pemenne  3agady  Ha  3aKOH

PaInOaKTUBHOTO pacriaza 51

SIAEPHBIC PEAKIUH.

yanu3ma

Pezepdopna.

cBoMcTB.O0CY)K1aTh

pe3ynbTaT

OIIBITa




I'naBa «Actponomus» (7)

53 | Conneynass  cucrtema. 3akonbl | Ucnonb3oBath  WMHTEpHET 11 MOMCKA  W300pakeHUU
JBUKEHUS TUTAHET ACTPOHOMHYECKUX CTPYKTYpP; MOACHATh (PUINYECKUN CMBICI
54 | ConuHue ypaBHEHUS ®punmana.Knaccuduimponatb EPHUOIBI
55 | Muleunslit IyTh sBoimrolMu  Bceenennoil. BeicTymate ¢ gOKJIagamMu U
npe3eHTalusIMu. BeicTynaTh ¢ TokIagamMu 1 npe3eHTalusIMu
OneHuBaTh BO3pAcCT 3BE3J/] [0 MX Macce; CBS3bIBATh CHHTE3
TSOKEJBIX 3JEMEHTOB B 3BE3/laX C HMX PACMOJOKEHHUEM B
tabnune Menaeneesa. BolcTynaTts ¢ nokinagamMu
7. Paznea «Oo6o0maiee nosropenue» (31)
56 | KunemaTuka mMaTepuanbHOM TOUKU. | Pemate 3amaun Ha pacyeT (U3MYECKUX BEJIMYMH, aHAIM3 | 3aJjaud B
IpPOILECCOB U (PUBUYECKUX SBICHUN. TETpaan
57 | IuHamMuka MaTepuagibHOU TOUKH.
58 | 3akoHBI COXpaHEHUS
59 | Jlunamuka MEPUOANYECKOTO

JABHNKCHUA




60

PenstuBucrckas MmexaHuka

61 | Cratuka

62 | MonekynsipHO-KMHETHYECKas
TEOpHS UICATBHOTO rasa.

63 | Tepmoaunamuka

64 | XKugkocTts u map

65 | TBepmoe Temno

66 | MexaHWMYeCKHUE U 3BYKOBBIE BOJIHEI.
3agayu B TETpau

67 | Cuibl 3JEKTPOMArHUTHOIO
B3aMMOJICUCTBHUSL  HEMOJBIKHBIX
3apsIoB.

68 | Dueprus AIEKTPOMArHuTHOTO

BBaHMOHCﬁCTBHﬂ HCIIOABMIXXHBIX

3apsI0B.




Pe3epB — 2 yaca
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