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IHosicHuTebHASA 3aNMCKa
Pabouas mporpamma 35eKTUBHOTO Kypca «MeToasl penienus puzndeckux 3agau» B 11 kiacce
COCTaBlieHa B COOTBETCTBUU C TpeboBaHusMu OcCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMBbl
cpeanero obmero obOpasoBanusi MBOY «I'mmnaszust «llmaHera gercTBay pa3paboTaHHON Ha
OCHOBe (pemepalbHOTO KOMIIOHEHTa TOCYAAapCTBEHHBIX O0pa30BaTeNbHBIX  CTaHIAPTOB
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIEro U CpeaHero (ITOJIHOTO) 00IIero.

Jns peanu3zanuu paGodeid mporpaMMbl HCHOJb3yeTcsl y4eOHO-MeTOAMYECKHI KOMILIEKT,
BKJIIOYAIOIIMIA:

OcHoBHas quTepaTypa

*  Yueonuk:MskumeB ['.f., byxosnes b.b., Cotckuit H. H. mox penmakuueii [lapdentpeBoit
H.A. ®uzuka 10 kirace. AO «M3narenscrBo «IIpocBemenue». (YyriayOlieHHOE 00yUueHHE)
*  Yuebonux: Mskumes ['.5., bByxosues b.b., Hapyrua B.M. nox penakiueii [lapdentpeBoit
H.A. ®usuka 11 knacc. AO «M3nparensctBo «IIpocBeienney. (yriryoieHHOE 00yUeHue)
 Coopuuku 3agau: Owuszuka. 3amaynmk. 10-11 xin.: ITlocobue s obmeoOpaszosart.
yapexaennii / PeimkeBuda A1l — 8-e uzn., crepeotum. — M.: [Ipoda, 2015. — 192 c.
JMIaKkTHYeCKHE MATEPHAJIbI:

* I'pommeBa O.U. CamocTosTenbHBIE U KOHTPOJIBHBIE paboThl Mo (msuke 10 kimacc.- M: Dk3ameH
2015.

* TI'pommeBa O.M. CamocrosTenbHble U KOHTPOJIbHBIE paboThl Mo ¢usuke 11 kmacc.- M: Dk3ameH
2015.

*  Kupuk JLA., uk F0.1.. ®uzuka. 10,11 knaccax. COOpHUK 3aJaHUi U CaMOCTOSTENBHBIX Pa0OT.—
M: Uiekca, 2004.

*  Kupux JI. A.: ®usuka. CamocTosTenbHbIe U KOHTPOJIbHBIE paboThl. MexaHuka. MojekynspHas
¢u3uKa. DIeKTpUUECTBO U MarHeTu3M. MockBa-XapekoB, Uiekca, 1999r.

*  Mapou A.E., Mapon E.A.. ®uzukal0,11 kinaccax. Junakrudeckue Matepuansl.- M.: JIpoda, 2004

Ieau nporpamMmsl:

N3yuenne ¢uszuku Ha TpOoQUIBHOM YypOBHE CpeAaHero (MOJHOTo) o0Imero oOpa3oBaHUs
HaIpaBJICHO HA JIOCTHKCHHE CIICAYIOIINX IIETICH:

- OCBOCHME 3HAaHMH O METOJlaX HAYYHOTO MO3HAHMS NPHUPOJbI;, COBPEMEHHOH (u3ndeckoi
KapTUHE MHpA: CBOMCTBAX BELIECTBA W IOJISI, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
JUHAMHYECKMX M  CTaTUCTUYECKMX 3aKOHAX IPUPOIBI, DJIEMEHTAapHBIX 4YacTULAX H
(GbyHIaMEHTaIbHBIX B3aUMOJAEMCTBUSIX, CTPOCHHMU M HBOJIOLMU BceneHHOH; 3HaKOMCTBO C
OCHOBaMH (YHAAMEHTAIBHBIX (U3NYECKUX TEOPHH - KIACCHYECKON MEXaHUKHU, MOJEKYJSPHO-
KMHETUYECKOM TEOpPUH, TEPMOIAMHAMUKH, KIACCHYECKOM HSIIEKTPOJUHAMUKH, CIIEHHAIBHON
TEOPUU OTHOCUTEJILHOCTH, HJIEMEHTOB KBAHTOBOM TEOPUH;

- OBJIaICHUEC YMCHUAMH IPOBOJUTH Ha6J'II021€HI/I$I, IJIAaHUPOBATHh W BBIIOJHATH OKCIICPUMCHTHI,
06pa6aTBIBaTB PE3YIbTAaThI PI3MCpCHPII>i, BBIIBUT'aTb  THUIIOTE3bI W  CTPOUTH  MOJCIIH,
YCTaHABJIMBATh I'PaHUILIbI UX TPUMCEHUMOCTH,

- TpUMCHECHHE 3HAHWHU Ui OOBSCHEHHs SBJICHUN MPHPOJBI, CBOMCTB BEIECTBA, MPUHIMIIOB
pabOTbl TEXHMYECKHX YCTPOMCTB, pemeHus (PU3MUECKUX 3agad, CaMOCTOSTEIBHOIO
npuoOpereHuss wHbOpMauK  (DU3NYECKOTO  COJACPKAHUS U OIECHKH  JIOCTOBEPHOCTH,
UCTIOJIb30BaHUSI COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJOTHH C IIEJIbI0 IOUCKA, IepepaboTKU U
MIPEAbSIBICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON HH(OpMAIUU 10 (PU3UKE;



- pa3BUTHE TO3HABATEJIBHBIX HWHTEPECOB, WHTEIUICKTYAJbHBIX U TBOPYECKHUX CIOCOOHOCTEH B
nporecce pemeHus (GU3MYeCKUX 3a7ady U CaMOCTOSATENIBHOIO NPUOOPETEeHHs] HOBBIX 3HAHHM,
BBITOJIHEHHS SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUM, MTOATOTOBKU JOKIIAA0B, pedeparoB u Ipyrux
TBOPYECKUX paboT;

- BOCIIMTAaHHC y6e)KI[eHHOCTI/I B HGO6XOI[I/IMOCTI/I 000CHOBBIBATh BBICKA3bIBACMYIO I103UIUIO,
YBAXKUTCIbHO OTHOCHUTBCA K MHCHHIO OIIIIOHCHTA, COTPYAHUYATHh B IIPOLECCE COBMCCTHOI'O
BBITIOJIHCHHUA 3aJa4d, I'OTOBHOCTH K MOpaJIbHO-I-)TI/IHeCKOfI OILCHKC HCIIOJIB30BAHUA HAYYHBIX
,I[OCTI/I}I(eHI/Iﬁ; YBAXCHHA K TBOPpLAM HAYKUM W TCXHUKHU, O6€CH€‘H/IBaIOH_[I/IM BEAYIIYKO POJIb
(1)I/I3I/IKI/I B CO3JaHUH COBPEMCHHOI'O MUpPa TCXHUKU,

- UCIIOJIb30BaHUE NTPUOOPETEHHBIX 3HAHUN U YMEHMH AJIs peLCHUs IPAKTUYECKUX, KU3HEHHBIX
3ajjay, PalHOHAIBHOTO HPUPOJIONOIL30BAHUSI U OXPaHbl OKPYXKAIOIIEH cpeibl, oOecredeHHs
0€30I1aCHOCTH KHU3HEIEATEIbHOCTH YeJIOBeKa U 00IeCTBa.

MecTo B y4eOHOM ILIaHe
VYuebnsiit mnan MBOY «'umuazus «[lnanera nerctBa» oTBOAWT HA U3ydeHHE Kypca B 11 «O»
34 4 3aron.

Ilnannpyemble pe3yibTaThbl H3yYeHHS Kypca
TpeOoBaHwMsI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB
B pesynbraTe uzyueHus Gpuznku Ha NpoQUILHOM YPOBHE YUCHHK JOJKEH
3HATH/TIOHUMATh:

- CMBICJI MTOHATUH: (QU3HYECKOE SIBICHHE, (DU3MYECKas BEIMYMHA, MOJCIb, THIIOTEe3a, TPUHIIHII,
MOCTYJIaT, TEOpHUsl, MPOCTPAHCTBO, BPEMs, MHEpLUAIbHAs CHUCTEMa OTCUYETa, MarepuaibHas
TOYKa, BEHIECTBO, B3aUMOJICHCTBUE, UACAIbHBIN T'a3, PE30HAHC, AJIEKTPOMArHUTHBIE KOJIeOaHus,
DIIEKTPOMArHUTHOE TI0JIe, JJIEKTPOMArHWTHAs BOJIHA, aTOM, KBaHT, ()OTOH, aTOMHOE SO,
ne(deKT Macchl, DHEPTHUs CBSI3U, PAIUOAKTUBHOCTh, MOHU3HUPYIOIIEE U3IIyUCHHUE, TUTAHETa, 3BE3/1a,
rajaKTuka, Becemennas:

- CMBIC]T (PM3UYECKUX BEJIMYUH: TMEPEeMEIEeHNUEe, CKOPOCTh, YCKOPEHHUE, Macca, CUila, JaBJICHUE,
UMIyIbC, paboTa, MOIIHOCTh, MEXaHHYECKas OSHEPrus, MOMEHT CHJIbl, TEPHUOJ, YacToTa,
aMIUTUTY1a KOJeOaHui, JIMHA BOJIHBI, BHYTPEHHSSI DHEPTHUs, CPEIHSISI KHHETUUYECKasl dSHEPTrus
YacTHUIl BEIIEeCTBa, a0COMOTHAs TeMIlepaTypa, KOJIMYECTBO TEIUIOTHI, yAeTbHas TEIJI0EMKOCTh,
yAelbHas TeIioTa MmapooOpa3oBaHMs, YyjAelbHas TEIUIOTa IUIABJICHUS, YJelIbHas TeIioTa
CrOpaHus, JJIEMEHTAPHBIA SJEKTPUYECKHIN 3aps], HANpsHKEHHOCTh AJIEKTPUYECKOTO MOJs,
Pa3HOCTh MOTEHIIMAJIOB, AIEKTPOEMKOCTh, YJHEPTHUS AJICKTPUUECKOTO OIS, CHIIa DJIEKTPUUECKOTO
TOKA, SJIEKTPUUYECKOE HAIPSKEHUE, FIEKTPUUYECKOE COMPOTUBIICHUE, AIIEKTPOJBUKYILNAS CHIIA,
MarHUTHBIN TTOTOK, WHIYKIIMS MarHUTHOTO TIOJIsl, HMHAYKTUBHOCTh, SHEPTHs] MarHUTHOTO TOJIS,
MOKa3aTeNb MPEJIOMIICHUS, ONTUYECKas CUJIa JIMH3HI,

- CMBICI (PHU3UYECKUX 3aKOHOB, IPHHLUIOB U TMOCTYJIaToB ((HOpMYIMpPOBKA, T'paHUIIBI
MPUMEHUMOCTH): 3aKOHbI TMHAaMUKU HbIOTOHA, MPUHIMIIBI CYNEPIIO3ULIMNA U OTHOCUTEIHHOCTH,
3akoH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHMPHOIO TSTOTEHMSI, 3aKOHBI
COXpaHEHHUsI SHEPTUH, UMITYJIbCA U DJIEKTPUUECKOT0 3apsjia, OCHOBHOE YpaBHEHUE KHHETHUECKON
TEOpPUU I'a30B, YPABHEHUE COCTOSIHUS MI€aIbHOIO I'a3a, 3aKOHbI TEPMOAMHAMUKH, 3aK0H KyIoHa,
3akoH Oma Ui MojaHOW uenu, 3akoH JDkoyinsa-JIeHna, 3aKOH JIEKTPOMAarHUTHOM WHIYKIIHH,
3aKOHBI OTPAXEHUS U MPEIOMIIEHHS CBETA, MOCTYJIAThl CIELMAIBLHON TEOPHUH OTHOCUTEIBHOCTH,
3aKOH CBSI3U Macchl U SHEPIrHH, 3aKOHbI (hoTod(d(PekTa, moctynarsl bopa, 3aKOH paroaKTUBHOTO
pacriaza; OCHOBHBIC MOJIOKEHUS M3Y4aeMbIX (PU3UYECKUX TEOPUIl M UX poiib B (POPMHUPOBAHUU
Hay4YHOT'O MHUPOBO33PEHHUS;

- BKJIQJI POCCUMCKHUX M 3apyOeXHBIX yUYCHBIX, OKa3aBIIUX HauOOJIbIIee BIUSHUE HA PA3BUTHE
busuky;



YMETB:

- ONHCHIBATh W OOBSCHATH PE3YNbTaThl HAONIONEHWA W DKCIICPUMEHTOB: HE3aBHCUMOCTh
YCKOpEeHHUs1 CBOOOJHOTO TMaZCHHs OT MAacChl MaJaloMIero Tella; HarpeBaHuWe Tas3a IpPH €ro
OBICTPOM CXKATHUU U OXJIXKJICHHE MPHU OBICTPOM PACHIMPEHHHU; IMOBBIIICHUE JABICHHS ra3a MpH
€ro HarpeBaHWU B 3aKPHITOM COCYJE; OpPOYHOBCKOE IBHKCHHE, JJICKTPH3AIUs TEl TpPU HX
KOHTAKTe; B3aUMO/ICHCTBHE TIPOBOJHIUKOB C TOKOM; JICHCTBHE MAarHUTHOTO I10JISI Ha IIPOBOJIHUK C
TOKOM; 3aBUCHUMOCTH COTPOTHBIICHUS IMOJIYIIPOBOJHUKOB OT TEMIIEPATypbl M OCBEUICHHUS;
AJIEKTPOMArHUTHAsE HMHIYKIHS, PACIPOCTPAHEHUE DIICKTPOMATHUTHBIX BOJIH; JUCIIEPCHS,
uHTepdepeHusa u Tudpakius CBeTa; U3JIy4eHHUE U IMOTJIOIMICHWE CBETa aTOMaMH, JIMHEHYaThie
crekTphl; GoTod(PPEeKT; paguoaKTUBHOCTS;

- IPUBOAUTH MPUMEPHI OTBITOB, MJUTIOCTPUPYIOIINX, YTO: HAOIIONEHUS U SKCIEPUMEHT CITYKaT
OCHOBOH I BBIABMKCHMS TMIIOTE3 U IOCTPOEHUS HAYUYHBIX TEOPUM; DKCIIEPUMEHT IO3BOJIET
IPOBEPUTh HCTUHHOCTh TEOPETHYECKUX BBIBOJIOB; (H3UYECKas TEOPHS JaeT BO3MOKHOCTh
OOBSICHATh  SIBIIEHUS NPUPOABI W HayuyHble (akThl; (uznyeckass TeopUs IO3BOJISIET
NPEeCKa3bIBaTh €IIe HEM3BECTHHIC SBICHUS M MX OCOOCHHOCTH; MPU OOBSCHEHHU MPHUPOIHBIX
SBJICHUH MCIIONIB3YIOTCA (PU3UUECKUE MOJIENN; OJJUH U TOT e IPUPOAHBIN OOBEKT WU SBJICHUE
MOXKHO HCCIIeIOBaTh Ha OCHOBE HCIIOJIB30BAHHUS pPAa3HBIX MOJENel; 3aKOoHbl (U3UKH U
¢du3nUecKre TEOpUU UMEIOT CBOU OIpeJIeJIEHHbIE TPAHULIBI TPUMEHUMOCTH;

- OIUCBIBaTh (PyHJAMEHTAJbHbBIC OIBITHI, OKA3aBIIUE CYIIECTBEHHOE BIUSHHE Ha pa3BUTHE
¢buzuky;

- IPUMCHSATD ITOJYUCHHBIC 3HAHUA JIA pCIICHUSA (1)I/I3I/I‘ICCKI/IX 3aJa4,

- OIIPEENATh: XapakTep (U3MUECKOro Impoiecca mo rpaduky, tadnuue, Gpopmyie; IpoLyKThI
AJIEPHBIX pEaKLMi HA OCHOBE 3aKOHOB COXPAHEHHUS MIEKTPUUYECKOTO 3aps/ia U MACCOBOTO YNCIIA;

- U3MEpATh: CKOPOCTh, YCKOPEHHE CBOOOJHOTO MaJeHUs; Maccy Telsa, IUIOTHOCTh BEIIECTBa,
cuiy, paboTy, MOIIHOCTb, SHEPTUI0, KO3(PPUIIMEHT TPEHUsI CKOJBXKEHHs, BIAXKHOCTh BO3JyXa,
YACIBHYIO TEIUIOEMKOCTh BEILIECTBA, YAEIbHYIO TEILIOTY IUIABJICHUS JIbJAA, JJIEKTPUUYECKOE
conporusiienne, OJ[C u BHyTpeHHee CONpPOTUBICHHE HCTOYHUKA TOKa, I1OKa3aTeib
MIPEJIOMIIEHUS] BEILECTBA, ONTHYECKYIO CHWIIY JIMH3BI, JJIMHY CBETOBOM BOJIHBI; IPEICTaBIATH
pe3yabpTaThl U3MEPEHUM C YY4ETOM MX MTOTPEIIHOCTEN;

- MIPUBOJUTH NMPUMEPBI MPAKTUYECKOI0 MPUMEHEHUs (PU3NUYECKUX 3HAHUI: 3aKOHOB MEXaHUKH,
TCPMOANHAMHUKN W JJCKTPOAWHAMHUKHN B OSHCPICTHKE; PA3JIMYHBIX BUAOB JJICKTPOMATHUTHBIX
U3IY4YeHUH NI pa3BUTHs pajauo- U TEIEKOMMYHUKAaIMi; KBAaHTOBOW (M3MKM B CO3JaHUU
AJIEPHOMN SHEPreTUKH, J1a3€POB;

- BOCIIPUHMMATh U Ha OCHOBE MOJIYYE€HHBIX 3HAHUH CaMOCTOSITEIbHO OLEHMBATH MH(OPMALHIO,
comepxanryrocsi B coobmenusx CMMU, HaydyHO-TIOMYJSIPHBIX CTAThSIX; HCIOIH30BaTh HOBBIC
MH(OPMALIMOHHBIE TEXHOJOTMH Ji1 TOUCKa, 0OpabOTKH U MpenbsBICHUS WHGOpMaLUU IO
¢u3uKe B KOMIIBIOTEPHBIX 0a3ax JaHHBIX U ceTsX (cetu MHTepHeTa);

HCIIOJIB30BAaTh HpI/IO6peTeHHLIe SHAaHUA W YMCHUSA B HpaKTquCKOﬁ JACATCIIBHOCTH U
HOBCCHHCBHOﬁ KU3HU AJIA:

- obecrieueHns 0€30MACHOCTH JKU3HEACATEIHPHOCTH B MPOIIECCE MCIOJIb30BAHUS TPAHCIIOPTHBIX
CPEICTB, OBITOBBIX JIEKTPONPUOOPOB, CPEACTB PAAMO- U TEICKOMMYHHKAIMOHHON CBS3H; -
aHaJgM3a W OICHKW BIMSHUSA HAa OPTaHW3M 4YeJOBEKa W JAPYTHe OPTraHW3Mbl 3arps3HEHUs
OKPY’KaloIlel Cpebl;

- pallMOHAJIBHOTO IPUPOIOIOIB30BaHNUS U 3AIMTHI OKPYKAIOLIEN Cpebl;

- ompezeneHuss COOCTBEHHOW TMO3MIMU IO OTHOIICHHIO K SKOJOTMYECKUM IpodiieMaM Hu
MOBEJICHUIO B IPUPOJIHOU CPELE;

- IPUOOPETEHNUS MPAKTUUECKOrO OMbITa AESATEIbHOCTH, MPEIIECTBYIOMIEH MPpOodhecCHOHATBHOM,
B OCHOBE KOTOPOH JIS)KUT JaHHBIA y4eOHBIN MpeaMET.



KasiennapHo -TeMaTH4eCcKOe MJIAHNPOBAHUE .

Mara, | Ne Tema ypoka ILnanupyemble DopmbI oopr/230P
CPOKH | YpoO pe3yJbTaThl KOHTPOJIA
H3y4YeH | Ka
us
TeMBbl,
pa3jaen
a
IloBTopenue matepuasa 10 kiaacca(2)
1 O0ObsicHEeHUE Pemaror 3amaun Pemenue http://elkin5
SABJICHUI; pa3Iu4YHOrO YPOBHSI TUIOBBIX U 2.narod.ru/
HHTCPIPCTAIHA CJIOHOCTH TI0 TEME AKCIEPUMEHT
pe3yJIbTaToB «MonekynspHas U3MKa U | aIbHBIX
OIIBITOB, TEPMOJIMHAMUKAY 3a1a4
MNpEaACTaBJIICHHBIX B
BH/IE TaOJHIIBI UITH
rpad)KoOB TIO TEMe
«MKT,
TCPMOAVHAMUKAY)
2 | O0bsicHeHHE Pemator 3amaun Pemenue http://fcior.
SIBJIICHUI; Pa3IMYHOTO YPOBHSA THUIIOBBIX U edu.ru
WHTEpIpeTaIus CJIO’)KHOCTH TIO TEME AKCIIEPUMEHT
pe3yIabTaTOB «DNEKTPOIUHAMUKAY aJIbHBIX
OTIBITOB, 3aj1a4
MPEACTABICHHBIX
B BHUJIE TaOINIIBI
WJIH TpaUKOB IO
TeMme
«INEeKTPOIMHAMHU
Kay
JuiekTpoAnHaMuKa MarnutHoe nmoJse(2)
3 f:g;ig;iﬁf ;HHa 3Har0T 06 06pa30BaHKH E;IIII;ZHHG &Z nat-
CymepIo3HIH MarHUuTHOTO TOJIE BOKPYT
T — MPOBOJIHIKA. C TOKOM,
noneii, maruutHoe | B3AMMOJCHUCTBHUE
1os1e poBoHMKa ¢ | 1APAIUIEIbHBIX TOKOB .
TOKOM [IpuMeHSIOT TOHATHS:
MarHuTHOE TOJIE, BEKTOP
MarHUTHON UHAYKIIUH,
JIMHUYA MarHUTHOMN
MHIYKIWHU , cuiia AMnepa
4 Pemenne 3a1a4 | v oo PACCUMTHIBATH Pemenue
Ha JIBHKCHHUC pagmyc KpUBU3HBI cripamn | SoA8d htt //class-
3apSUKCHHBIX T —— fizika.narod.
1acTi B JBUKEHUS 3apsKEHHBIX tu/indexht
MAarHUTHBIX m

IIOJIAX I10

qaCTul B M.II.



https://www.google.com/url?q=http://elkin52.narod.ru/&sa=D&ust=1550527145983000
https://www.google.com/url?q=http://elkin52.narod.ru/&sa=D&ust=1550527145983000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://nau-ra.ru/&sa=D&ust=1550527145989000
https://www.google.com/url?q=http://nau-ra.ru/&sa=D&ust=1550527145989000
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm

CTIIHpaIIN

DJIeKTPOAMHAMHUKA
DJIeKTPOMAarHuTHasE MHAYKIMs(2)
W3menenne 3HAIOT 3AKOH Pemenue http://nano-
(u3nyeckux . 3a1ad4. edu.ulsu.ru
BeIUHH B AJIEKTPOMATrHUTHOM e
mporeccax, WHIYKIWW, TPUMEHSIOT €T0
CBS3AHHEIX C JUIsL peuIeHust 3a/1a4
SJICKTpoOMar HUTHOM
WHIOYKIUEeH
OGMC}UIGHHC 3HarT 06 0COOEHHOCTIX Pewenne http://nano-
SIBJICHUI; 3a1ad4. edu.ulsu.ru
T BO3HUKHOBEHHUS B ICITH e
PE3YIBTATOR SHEPTUU M.IL.,
OITEITOB C pPacCUMTHIBAIOT €€.
HUCITIOJIB30BAHHUEM
TIOHATHH
HHAYKTUBHOCTD,
SHEPrus
MArHuTHOI'O ITOJIA
KaTylIK1 C TOKOM.
MexaHuka
Mexannueckue koedanus(2)

Pemenne 3amau ¢ 3HAIOT 06 0COBECHHOCTSIX Pemenne http: Www.
HCHOHI’%OBaHHeM KOJICOATeIbHOTO ABIKCHHS | Sondd: school.mipt.
Moneen MPY>KUHHOTO U o
MATEMATHHCCKOT |\ arepmaTueckoro
O W HPYRUHHOTO | 1o g rHpkOB, MIPUMEHSIOT
MAasTHUKOB. 3akoHEI HproToHA 1a

M3YYEHHUS KoJebaTeIbHOro

JBYOKEHUS
YcTanoBnenne 3HAIOT aJITOPUTMBI pELICHUS Pemenne
COOTBECTCTBUA 3aaa4d
MeX1y rpaduKamMu 3ajat Imo
W PU3MUECKHMH TemMe «MexaHHn4ecKue
BETTHIMHAMI, KoJeOanus»
MEXIY
(rznueckuMu
BCIIMYMHAMH U
(dhopmynamu 110
TEME
«MexaHndecKue
KOJIE0aHM».

DJIeKTPOAUHAMUKA

JIeKTPOMArHUTHbIE KoJieOanusi(2)

Kauecrsennble 3HAIOT BUJIBI 3.-M. Pemenne http://elkin5
3a/iaqu Io TCME KonebOaHui, koned. KOHTYp, | 3a7ad 2.narod.ru/
«Cpobonmnbre XapaKTEPHCTHKH
3JEKTPOMAarHUTH

ple KOJIeOaHUs»

KOHJICHCAaTOpa 3HAIOT, KaK
MPOUCXOIUT IIPEBPAICHUE
SHEPTUH B KOJIEO. KOHTYPE,
UCIIOJIB3YIOT 3-H COXP.



https://www.google.com/url?q=http://nano-edu.ulsu.ru&sa=D&ust=1550527145979000
https://www.google.com/url?q=http://nano-edu.ulsu.ru&sa=D&ust=1550527145979000
https://www.google.com/url?q=http://nano-edu.ulsu.ru&sa=D&ust=1550527145979000
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SHEPTrUU

10 | I'paduyeckoe 3HAIOT IPHHITATI TTOTYICHUS Pemenue http://elkin5
TPCACTABICHAC | epemeHHOr0 TOKA, €r0 3anat 2.narod.ru/
TICpEMCHHOTO XapaKTEPUCTUKH
TOKa

DJIeKTPOAMHAMHUKA
IIpou3BoacCTBO, NEepeaaya u NCNOJIb30BaHMeE YJIEKTPUYECKOH YHepruu (2)

11 | Yrenue u 3HaIOT OCOGEHHOCTH Tiepe OruennBanue | http://experi
TIOCTPOCHHC MEHHOI'O TOKa Ha yyacTke | OTBETOB Ha ment.edu.ru
rpaguxos, nemn ¢ R, C, L, 3-1 Oma ma | BOMPOCH!

COCTaBHeHvHe y4dacTke nenu ¢ R, Haxomsr
YpaBHCHHH 1 cABUT (pa3 MEXKIY TOKOM U
pacder HaNpsHKEHUEM B JaHHOU
[apamMeTpoB Hemn

MIEPEMEHHOI0

TOKa B IIETISIX C

€MKOCTHBIM,

WHJIYKTUBHBIM U

AKTHUBHBIM

COTPOTHUBIICHUSIM

u

12 | KomngecTBeHHBIC | g0 YCTPOHCTRO 1 Pemenue
U KaYECTBEHHBIC | 11 neficrus Tp-topa | 38484
3ajiatn Ha TeMy IIEPEMEHHOT0 TOKA,

«Tpancopmarop paccuuThIBaOT KO3 .
bI» TpaHcpopMaIiy Ha X.X. 1
IIPU TOAKJIFOYEHHOU
Harpyske
Mexanuka
Mexannuyeckue BOJIHBI (1)

13 | Pacuer PEIIatoT 3a1a4H Ha pacuer Pemenwne http://experi
XapaKTEPUCTUK XAPaKTEPHCTHK 3azay. ment.edu.ru
MCXaHIICCKIX MEXaHWYECKHUX BOJH
BOJIH

JIEKTPOANHAMHIKA DJICKTPOMATHUTHBIEC BOJHBI (2)

14 | Pacuer 3HAIOT CBOMCTBA Pemenne http://www.
XapaKTCpUCTHK AIIEKTPOMATrHUTHBIX BOJIH 3ajad. e-
AJIEKTPOMArHUTH science.ru/p
bIX BOJIH hysics

15| Pewenne VMEIOT IPUMEHATH Pemmenue
KOM6HHI/IpOBaH MNOJIyYCHHBIC 3HAHUS I 3a7ad4.

HBIX 327124 pelieHus 3aiay.
duekTpoanHamuka CeToBbie BOJIHBI (5)

16 | I'eomerpurieckue 3HAIOT sIBJICHUE Pemenue http://www.
W aHATIMTIICCKAC | e oMeHust cBeTa, 3aKOH | 3a71au. e-
3a/latii Ha IIPEJIOMJIEHUS CBETA .3HAIOT science.ru/p
3aKOHbI HIOHSITHSI OTHOC. 1 a0cC. hysics
TIpCTOMIICHUA MOKAa3aTeNH MPETOMIICHHUS
cBeTa. CBETa, MOJIb3YIOTCS

TaOJIMIEeH s OTpeIeTICHUS
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a0c. mokasareist
MPEJIOMIICHUS CBETA .

17| Teomerpusieckne | 30101 auy. ommoro OuenuBanue | http://meto
W AHAMUTHYCCKHC | 1iaskenmst cBeTa, €ro otBetoB Ha | dist.Ibz.ru/
3alauu Ha 0COOEHHOCTH, BOIIPOCEL.
3aKOHBI PACCUUTHIBAIOT MTPEIEIbHBIN
OTPAKEHHA CBETA. | v 116110T0 OTPaK.

18 | 'papmeckue YMeroT pemiath 3agaun 1o | Pabora ¢
3aladM HATeMY | reme «JTumssl. [TocTpoenue | anropurmam
«/Tuzp M300paXKeHNIA, TaBaeMbIX ¥ PELICHUS

JIMH3aMH 3a1a4

19 | Pemenne VMEIOT pacCUHUTHIBATE Pemrenue
KOJMHUCCTBCHHBIX | yoroBus MakcMyMa i 3a1a4
M KQUECTBEHHBIX |\ oy
3a/1a4 10 TeME
«Audpakumonna
1 PELIETKA

20 YMEIOT KaU€CTBEHHO Pa6ora c http://meto
KoMOUHMPOBAHH | (11prerrpary, nudpakiuio u | anropurMam | dist.lbz.ru/
bIC 3a4a4U 110 I/IHTep(l)epeHIII/IIO CcBETa M pCIICHUS
TEMC 3a/a4.

«HuTepdepenmus
U auQpakiuus
CcBETa
DJIeKTPOAMHAMHUKA
DJIEeMEeHThI TeopHH OTHOCHTeaIbHOCTH (1)

21 | Pemenne sanat | 301 o passurin OuennBanue | http://elkin5
1o TeMe TIpEICTABIEHMUI O OTBETOB Ha | 2.narod.ru/
«Cneyicaus u3 IPOCTPAHCTBE U BPEMEHH, | BOIPOCHL.

TOCTYIIaTOB noctynarst CTO
CHENHATHHOM
TEOpUH
OTHOCHUTEILHOCTH
(CTO)».
DIEeKTPOAUHAMUKA
HN3nydenne u cniektpsi (1)

22 | KauecTtBeHHEBIE 3HAT OCHOBHBIE BUJIBI OuenuBanue | http://elkin5
3a1a4M 110 TEME | U3JTy4EHHS. OTBETOB Ha | 2.narod.ru/
«3nyuenue u BOITPOCHI.

CIIEKTPBI»
KBanroBas ¢pusuka
CBeToOBbI€ KBAHTHI(2)

23 | Metozpt 3HAIOT O TEOPUH Pemenue http://elkin5
PCIICHUA 3aNAT | yjpmireiina u ero 3a1aq 2.narod.ru/
110 TeME ypaBHEHHE I
«Dotorddexr» borosddexra,

PaCCUYUTBIBAIOT KP. TPAHUILY
dororddexra

24 | Pemenue 3a1a4 | yyeio1 pemars 3aaun Pa6ota ¢
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Ppa3IMYHOM
CTEIICHU
CIIOJKHOCTH 10
TeMe «DOTOHEI

Pa3IMYHON CTENEHU
CIIOKHOCTH IO TEME
«DoToHEI

aNnropuTMam
U peleHust
3azay.

KBanToBas pusuxka Atomuas ¢pusuka(2)

25 | I'papuueckue 3HAIOT KBAHTOBBIE Penrenue http://elkin5
3ajiatu Ha noctysatst Bopa, ymeror 3a/1a4 2.narod.ru/
KBaHTOBDIC paccUuTHIBaTh YaCTOTY
nocrynarsl bopa, U3JTy4yeHus 3HaI0T 3aKOH

Kynona, 3akoH coxpaneHus
SHEPTUH, BTOPOU 3aKOH
Herotona, TpynHoctu
Teopuu bopa.

26 | Kombunnposanu Pemarot 3agaun Pemenne
bIC 3a/a'k 110 Pa3IMYHOTO YPOBHSA 3azad.
Teme «KBaHTOBas | oo o reme
busmxa» «KBanToBas gusuka»

KBanroBas ¢pusuka
du3uka aToMHOro siapa(4)

27 | Merozpr 3HAIOT YCTPONCTBO U Tect http://www.
HabuiofieHns 1 MPUHIINI JCHCTBUS e-
peracTpanim cuerynka I eiirepa, kamep science.ru/p
PAJMOAKTHBHLIX | By cona n my3sIpekoBOi hysics
W3ITydeHUN

28 | Pemenue sanay YMerT pemars 3a1a4u 1o Pemenue
Ha TCMy teme «PaaroaKTHBHBIE 3ayau Tecr.
«PannoakTuBHBIE HpeBparens. 3aKoH
TTPCBPAIICHH. PaJIMOAKTHBHOTO PAcIa/a.
3axoH [Tepuox momypacmana.»

PalnoOaKTUBHOTO
pacnana. Ilepuon
roJiypacnaaa.

29 | PacuerHbie 3HAIOT SHEpreTHUCCKHil Pemenue
3ajadu Ha TeMy BBIXOJI SIJICPHBIX PEAKITUH. sanad
«DHEepreTUYeCcKu
W BBIXOJ
SITIEPHBIX
peakuuii

30 | CocraBienue 3HAIOT CYTh SJIEPHBIX Tecr.
ypaBHEHUN peaKIuit, TepMOSIIEPHBIX
SIEPHBIX peakuuii, yMeroT
peaxiuii. 3aMUChIBaTh YPaBHEHHS

CHHTE3a JIETKUX sITIep
Crtpoenue Beesennoii (1)

31 | Pemenue 3amau YMerT npuMeHsTh 3ak0oHbl | DpoHTANIBHBI | http://www.

110 aCTPOHOMUU bu3HKY 7151 O0BSICHEHUS i ompoc. school.mipt.

MIPUPOJIBI KOCMHYSCKHUX
SBJICHUHN U OOBEKTOB.

ru

IToBTOpEHUE, 00001ICHUE,

noaroroska k EI'J (3)
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32

DJIEKTpOCTaTUKa
(oOBsicHEHHE
SIBJICHHI;
WHTEPIIPETAIHS
pe3yJIbTaTOB
OTIBITOB,
MPEJICTABICHHBIX
B BHUJIE TAOIHUIIBI
WU rpaduKoB)

Penraror 3amauu
Pa3IMYHOTO YPOBHS
CJIOKHOCTH I10 TEME
«QIIEKTPOCTATUKAY

Pemnrenne
3amau

33

DNeKTpOMaruHuTH
ble KoJieOaHus
(ycranosnenue
COOTBETCTBHS
MeXy rpauramMu
1 QU3NIECKUMHI
BCIIMYHMHAMU,

MEX LY
(m3nIecKuMu
BCJINMYHHaAMH U

dhopmynamu)

Pemarot 3amaun
Pa3IMYHOTO YPOBHS
CIIOKHOCTH I10 TEME
«INEKTPOMarHUTHbHIC
KOJIEOAHUS

Pemenue
3a1a4

34

Ontuka(oobscHeH
H€ SIBJICHUM;
WHTepIIpeTanus
pe3yNIBTaTOB
OIIbITOB)

YMeroT pemars 3a1aun

Tect

http://www.

school.mipt.
ru
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