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Tpenewy, nusko Kiauaioco u npouty crosea. Ipenewy, ubo na eac He
Y200uub, KIAHAIOCb, U0 NONYYUTL XOpoulee 80CRUMAanue, NPouLy c1o8d, uboo
00J1CeH UMOo-mo CKA3aAmb.

Llexcnup.

Pasym, oonasicow pacuwupuswiuil céou epanuysl, HUK020a He 8ePHEMCS 8 NPOULTbLE.
A. Diinwmetin
IJIKTPOAUHAMUKA (AJEKTPOCTATHUKA)
Beenenue

OpHa U3 OCHOBHBIX KOMITOHEHT JJMYHOCTH, UMECIOIICH JOCTATOYHO BHICOKUN YPOBEHB
0011e00pa3oBaTeIbHON MOATOTOBKM — €€ TBOpUYECKHi moreHnuan. OH BKIOYACT B
ce0s CIoCOOHOCTh MCKaTh U HAXOJUTh PEIICHUE MOCTABICHHBIX 3aja4, MIPUHUMATh
T€ WIM WHBIC PEIICHUS B 3aBUCUMOCTH OT TIOJYYCHHOTO OTBETa M KOHKPETHBIX
yCIIOBUM, MpuoOpeTaTh | MpeoOpa3oBbIBaTh HH(POPMAIIMIO, BBIJABaThb €€ B
JOCTYITHOW JIJIE BOCHPHUATHS (GopMe, YMEHUE IepeyduBaThcs. B CBSI3M ¢ 3TUM
BO3HUKACT TOTPEOHOCTh B pa3pabdOTKE BO3MOXKHBIX MyTeH (HOPMHpPOBAHUSA Y
YUYCHUKOB 0a30BOM W pa3BHUBAIONICHCSA KapTUHBI MHUpa, COJEp)Kamiel o0pa3sl
OCHOBHBIX €ro OOBEKTOB W SBJICHHH, METOJIOB HX H3YyUYEHUS M UCCIEIOBaHUSA,
Croco00B  yHU(UKAIMK TOJYYEHHOTO0 3HAHMS, €ro TBOPYECKOTO MPUMEHEHUS
«ceyac» M B TPO(PECCHOHATBHON MAESITENBHOCTH. JTa «MUHHUMAJIbHAsA (PU3KKa»
(bubnmoreka H3pyAUTa-HCCIEIOBATENS) JOJKHA CTaTh OCHOBOW ['oCcymapcTBEHHOTO
cTaHjaapra oOpa3oBaHUs JJIsi OCHOBHOM M MPO(MIBHON IIKOJIbI, KOTOPBIA MPUHST B
IIEJIOM, HO €IIe Jajiek OT coBepuieHcTBa. CaMm mo cebe CTaHmapT ouepuuBaeT JIUIIb
HEKHUE TPAHMUIIBI, ONPEACINAsl CTPYKTYpHbIE €AWHUIIBI 3HAHUS U METOJIbI, KOTOPHIC
JOJKEH 3HAaThb W YMETh MPUMEHSATh YYEHUK IIOCJe OKOHYaHMs IIKOJbL. [lanee,
OUYEBUJIHO, TPEJIONATaeTCsl, YTO, OCBOMB JAHHYIO CHCTEMY 3HAHMA M YMEHH,
VYEHHK aBTOMAaTHYECKH MPUOOPETET, OCTaIbHBICE HEOOXOIMMBIE KauecTBa M OyIeT
BOCTpeOoBaH Ha pwiHKe Tpyna u B BY3e. Tak He OwniBaet! Kaxknmomy yueHuky erie
HY)KEH YYHUTENb, KOTOPBHIM OyJeT BMECTe€ C HHUM MOJHHMATHCSA MO «JICCTHHIIE
MO3HAHUS U PAJIOBATHCS €T0 ycrexaMm, ChOPMUPYET Y HETr0 MOTPEOHOCTH AeNaTh 3TO
CaMOCTOSITEIbHO KaXKJBIH JeHb. 3aka3 Ha JOTUX OOBEKTOB U CYOBCKTOB
MEeJarOrMYeCKON JEATEILHOCTH CO CTOPOHBI OOIIECTBAa YK€ HAaYWHAET TOSBIATHCS,
OJTHAKO MOJIEJIM WX PACIUIBIBUATHI M TIOKA HE BOCTpeOOBaHbI mKojoi. Ha mecTax emre
COXPAHWINCHh TAJIAHTIMBBIC YUUTENS, KOTOPBIE TAHYTCS KO BcemMy 3(P(HEKTHBHOMY H
nepeIoBoMy. XO0poImio 06l 00ECIeYUTh BCTPEUY ITUX YUHUTEIEH ¢ HOBBIMU HICSIMU H
METOJMKAaMH, C HOBEIM O0OPYIOBAaHUEM, C YUUTEISIMH, KOTOPhIE MOTYT YIUTh! DTO
TaK OYECBUIHO M €CTECTBEHHO, KOTJIa CTapIiee, yMYIPEHHOE OIBITOM IOKOJCHUE,
MepeIaeT CBOU 3HAHUS U CBOM OMBIT MOJIOJIBIM, CTABUT MEpPe] HUMH 33291 U MPOCUT
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HalTU WX pelieHue. braromaps TakuMm JIOASM HU Ha MHUHYTY B CTpaHe HeE
npepbiBaJIach CBsI3b BpeMeH u mnokosieHui! I[loka 3TOro He MPOUCXOIUT, XOTH
KOOPAWHATHl MHHOBALIMOHHBIX IIKOJ U JIYYIIUX YYUTEJIEH NU3BECTHBI.

Bce st mpobGiembl cyliecTBOBaJIM Bcerjia, OOOCTPWINCH B MOCJIEAHEE BpeMsi U
TPeOYIOT PBOJIIOIIMOHHOIO MYTH UX pemieHus. x HeT B Tom yueOHOM KaOWHETEe U B
TOM IIKOJIe, T/I€ €CTh YUYUTENIb-MPENoaBaTeIb U OHU B U30BITKE TaM, IJe «IPaBsT
0a» MPOIMOBEIHUKY HAYKU WIM MPOCTO PAaBHOAYIIHBIC K MpolieMam oOpa3oBaHUS
monu. IloaToMy NOATOTOBKA YYMTENs, OTBEYAIOIIETO CaMbIM COBPEMEHHBIM
TpeOOBaHUsAM — TJIaBHas 3ajada pedopmbl mKoJIbl! [TOCKOJIBKY y4duTeNlb OCTaercs
yUHTEIIeM, IOKa caM YUYUTCS, €My HEOOXOIUMO MOCTABUTh TaKWE IEJU, KOTOphIEe Obl
CrocOOCTBOBAJIM POCTY €ro MpoQeCcCUOHATILHOTO MAacTepCTBa, pPa3BUBAIU €TO0
CrIOCOOHOCTH, TIEPEBOJUIM €ro B 0Oojiee BBICOKOE KaueCTBEHHOE COCTOSHHUE,
BbIpAOATHIBAIM Yy HEro YyBaXXEHHE K CBOEMY COOCTBEHHOMY TpPYAYy, VYUHIH
«TpeTnojiaBaTh HMHTEPECHO». AKTYalbHOCTh OJTHX IIeJed H 3aJa4 CTaHOBUTCS
OCOOCHHO OYEBHUIHON B CBSI3U C MEPEeXOJ0M OoJblIeld YacTu 00pa30BaTEIbHBIX
YUpeKIESHUN K TPOPUILHOMY O0YUCHUIO.

HNHuTepecHo, 4TO B MOHATHE «IPOPUIBLHOE 00yUEHHE» YUUTENS BKIQJABIBAIOT PA3HOE
conepxkanue. OIHU CUUTAIOT €r0 MPOCTHIM YriayOJIeHUeM, APYTrHe IOMOIHSIIOT CBOU
Kypc NpOQECCHOHATILHBIMU 3HAHUSAMH, TPETHH YBEPEHBI, YTO HYXHO COXPAaHUTH
0a30ByI0 4acTh Kypca, IepEOCMBICIUB €ro TakK, YTOObI OH JaBas (QyHIaMEHTAIbHYIO
KapTUHY MHpa, pa3BUBaJl €€ B Ipoliecce 00yuyeHus, crocoOCTBOBA MPUMEHEHHUIO U
PEIICHUIO BO3HUKAIONIMX HAYYHO-TEXHUYECKUX 3a7ady. MHe Kak yuyuTento (U3HKH,
HanboJiee MPEANOYTHTEIIHFHO TOCIEAHEe ONpeielieHne MPOPUILHOTO 00yUYeHUs U B
ATOM HaNpaBJIE€HUH MHOIO Koe-uTo ciaenaHo. Co3laHbl JUAAKTHUYECKUE KOMILICKCHI
no BceM (yHIaMEHTAJIbHBIM TEOPUSM IIKOJHHOTO Kypca, BKIIOUAIOIIHUE B ceOs
obobmaromue TaOIUIBI, TPUMEPHBIC IUIAHBI YPOKOB, KOHTPOJBHBIC W 3aYETHBIC
MaTepHalibl, CHCTEMY TBOPUYECKHX 33724 M JJa)Ke CUCTEMY MOTHBOB K oOydeHuio. Bee
OTM MOTHUBBI OKa3blBalOT B TOM WM WHOW MEpE BIMSHHE HA IO3HABATEIIbHBIN
MHTEPEC, OJIHAKO TJIaBHBIM M3 HUX JUISl YYEHHUKA, BBIPOCUIETO B YCIOBUSX PHIHOYHOMU
HSKOHOMHKH, SIBIAECTCA MPUOOpETEHHE 3HAHMS, KaK HHTEIUICKTYyaJIbHOTO KaruTala,
KOTOpBbI MOKHO HaKalulMBaTh, MPOJABATh WJIM IOKyNaTh. TaKOM YYEHUK BCETIa
HaxOJIUTCS B YCTOMYMBOM COCTOSIHUM TOPAOCTH W NPEBOCXOJCTBA, MOTOMY 4YTO B
0001 MOMEHT MOXKET CcKazaTh: «S 3Haro u s Mory!». C 3TUX TO3UIHK 0COOYIO IIeHY
MpUOOpETaeT Takoe 3HAHUE, KOTOPOE MOKHO OTEPATUBHO MPUMEHUTH VISl PEIICHUS
KOHKPETHBIX HAayYHO-TE€XHMUYECKHX 3a7ay, B YIPABICHHUH MPOU3BOJCTBEHHBIM WU
TEXHOJIOTUYECKUM MPOLECCOM, B OBITY, B MpollecCCe€ JUCKYCCHU WU MPOCTOro
oOmenus. [Ipupoa xecTko TUCKBATUPUIUPYET BCEX, KTO MmIoxo pemaet! SIcHo, uto
JUIS. pelIeHrs] MHOTHMX M3 OO0O3HA4YeHHBIX 3ajlad HEOOXOJAMMO 3HaHWE (PU3MKH —
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OCHOBBI TEXHHUKH, €€ TEOpHi, 3aKOHOB, OOBEKTOB, sBiIeHHU. HayuuTp ydeHuka
IIPUMEHATh TOJYYEHHOE 3HAHME B MPOLECCE CBOEU JKUBHEICATEIBHOCTH —
BaKHeWIIas 3a1ada yunutens pusuku npoguiabHoro kinacca. Cienyer n1006aBUTh, YTO
B HOBBIX YCJIOBHUSX YK€ COBEPIICHHO HEJOCTATOYHO YUYUTh PEIIATh 3aJa4M «KaK BCE
M Kak BCerjga», a HeoOXOAMMO MOCTaBUTh YYEHHMKAa B TaKHU€ YCJIOBHUS, YTOOBI B
K01 3a7a4e, B JII0OOW )KM3HEHHOW CUTYalluH, OH MCKaJl OPUTMHAIBHOE, KPAaCUBOE
U OTIMYHOE OT JPYIrMX pELICHHE, PacKpblBal M pPa3BUBaJl CBOM TBOPYECKHI
noreHuman. C 3Tux mno3uuuu (u3uka, Kak Hayka O HambOoJjee oOUuX 3aKOHaX
OPUPOAbI, 3aHUMAET JIMAUPYIOIIME TMO3WLIHMM CPEAU BCEX ECTECTBEHHO —
MaTEMaTUYECKUX HayK, OJIHAKO B TpoOlLEecce MpernojaBaHUs HEO0OXOAUMO
"moAnpaBUTh" COJEpKAHME H3Yy4yaeMOro y4dyeOHOro marepuaia TakK, 4YTOObI OHO
JABAJIO KAPTUHY MHUPA, & CUCTEMA TBOPUYECKUX U HAYYHO-HUCCIIEIOBATENICKUX 3a/1a4 B
CBOIO OYepeab pa3BUBaja y4eHUKA U (OpMHUPOBaAIA TBOPUECKYIO JIMUHOCTh. Bee atn
3alaud U1 MOM pELIEHUs ATUX 3a/ad IPEJICTABICHbl B KHUTE «DIEKTPOCTATHKA B
IIKOJIE», KOTOPYIO 5 IIpeiiararo Bamemy BHUMaHUIO.

Yautens ¢usuku HBMOY '"T'mmuazust No 44" A. Haiinun



[enun ecmo mepnenue MbICTIU,
COCPeOOmoO4eHHOU 8 U3BECIMHOM HANPABIeHUU.

HU. Hvromon

O merne IJIEKMPUHECKOM A NOIO.

Yomm Yummen.

.13 smux 08yx 3aKk0H08 cliedyiom ece npedckazanus nekmpocmamuxu. Ho oono
0€J10 8bICKA3amb MU 8eUju MAMEMAMUYECKU, U COBCEM OpY20e - NPUMEHSMb UX C
JIE2KOCMbBIO U C HYHCHOU 00J1ell OCMPOYMUSL.

Puuapo @etinman

INPUMEPHBIE IIVTAHBI YPOKOB 110 2JIEKTPOCTATHUKE

3MOpPOBBIM CONMAIBHBIA OPraHU3M IIEIPO PACXOAYeT pPecypchl Ha 00pa3oBaHWME,
nH(pOpMaMOHHOE 00eCIIeUeHHE, HAyYHO-UCCIISIOBATEIBLCKYIO PadoTy.
Kaneewb, umo nowien no 5moti dopoze, HO euje
Oobute drcaneeulb, eciu no Helli He Nouwlell.
P. Ponnan



Onekmpuueckue mena — me, KOmMopble NpUmMALUBAIOM
MaxKum sce 00pazom, KaxK AHmMapb.
B. I'unvbepm

E Vpox 1. g SJIEKTPUUYECKHUH 3APS/I

Kak npoBo/10uHasi H3ropojib MOKeT 3apsiANThCS, eC/IH ee 00lyBaeT BeTep €O CHerom?
Ilenv ypoxa: 1103HaKOMUTH ydalIUXCsl CO CTPYKTYpOM 3leKTpoauHaMuku. Beectu

MOHATHE "INEKTPUYECKUN 3apan’.

Tun ypoka: nexuus.

Oobopyoosanue:  >IEKTPOMETpP, MAJOYKM M3 CTEKIa M S00HUTA, IJIACTUHA U3
IUJIEKCUTJIAca, MOJENIH MPOTOHOB M 3JIEKTPOHOB Ha MAarHUTHOW JOCKE, KyJIOHOMETP.
Cdepuuecknii KOHIYKTOp Ha TOJICTABKE, MOJOCKU MOJUATUIICHA, XJIOPBUHUIIOBOM
TpYOKHU, pe3UHbI, HOKHUIbI. HaMUIBbHUK, ChITy4He TeJa, KarnelbHHULIA.

IInan ypoka:
1. BcerynurenbHas yacTh
2. Jlexmus
3. 3akperuieHue
4. 3amanue Ha IOM
Il. DnexTponmHamMmka — TeopHusl JIEKTPOMATHUTHOIO T0JISI, TOCPEACTBOM

KOTOPOr0  OCYLIeCTBJsSIeTCS  B3aUMOJECTBHE  MEXKIY IJIeKTPHYECKMMU

3apsiIaMu.

IInan u3yuyenus 3jexkTpoaAMHaMuKH: Ha OCHOBe 3KCIIEpUMEHTOB BBEIEM OCHOBHBIC MOHSATHUS U
MOJIb3YSICh MOJIENBIO MOJISI, TOMYYUM 3aKOHBI DJIEKTPOJMHAMHKHU (KauecTBEHHas (OpMyIHpOBKa
YyeTblpe YypaBHEHHS MakcBemia) — U3 HHUX TOJYyYUM CJEICTBHUSA, CIIPABEUIUBOCTH KOTOPBIX
MOATBEPAUM HKCHEPUMEHTAIbHO. DJEKTPOJAMHAMUKA HMEET OTPOMHOE 3HAa4YeHHE B TEXHUKE U
JISKUT B OCHOBE: PAJIMOTEXHUKH, DIIEKTPOTEXHUKH, PA3TUYHBIX OTpaCiel CBA3H U PaJIno.

OpHako 3aKOHBI 3JIEKTPOJUHAMHUKHU CIOXKHBI, U Mbl UX CHOPMYIUPYEM TOJIBKO KadyecTBeHHO. [lo
9TOM MPHUYMHE IKOJIbHAsS 3JIEKTPOIMHAMUKA pa30UBaeTCsl HA TPU pas3zena:

1. DnekTpocTaTKa — pa3ies 3JIEKTPOAUHAMMKH, NOCBSAIIEHHBIH H3yYeHUIO

MOKOAIIMNXCH IJICKTPUICCKHUX 3apAI0B.

2. IocToSIHHBIN JIEKTPUYECKH TOK — pa3/es JIeKTPOAMHAMHMKH, NOCBSAIIEHHbI U3y4YeHHI0
ABUAKYLIUXCS € MOCTOSHHON CKOPOCTHIO 3JIEKTPUYECKHX 3apPsi/I0B.

3. DJIeKTpOMATrHUTHbIe KOJe0aHUsI M BOJHBI — pa3jes JIeKTPOAMHAMUKH, TMOCBSIIEHHbBIH
U3YYECHHI0 JABUKYIIUXCH C TNEPEeMEHHON CKOPOCTHI0 (KOJeOII0IHXCH) 3JIeKTPHYECKHUX
3apsIoB.

[Tociie n3ydeHUs SICKTPOJUHAMHUKH Mbl JIOJDKHBI YMETh PAaCcCUMTBIBATh 3JIEKTPO-

MarHUTHbIE MO (B IPOCTHIX CIAy4YasiX), €CJU 3aJaHbl CO3/Ial0IINE UX 3apSibl U TOKHU.
CrpoeHue BeliecTBa: 3JIEKTPOHbBI, MPOTOHBI, HEUTpOHBI. Macca 3ieKkTpoHa: M, =
9,1-10% kr. BsaumopeiicTBue JIBYX BJIEKTPOHOB. 3aKOH BCEMHPHOIO TSATOTEHUSI.
DONEKTpOHbI 00JIAIAI0T MAacCoO M IMOATOMY YYaCTBYIOT B 3JIEKTPOMArHHUTHOM
B3aUMOJIeCcTBUU Eciin e Mbl IpOBeIeM IKCIEPUMEHT, TO OOHAPYX UM, YTO KpOME
CBOMCTBa TMpPUTATUBAThCA (Yy4acTBOBaTh B TI'PABUTAIMOHHOM B3aWMOJICHCTBUM),
ANEKTPOHBI 00JIAIAl0T CBOWCTBOM OTTaJKUBATHCS C ropa3fo OOJbIIMMU CUJIAMU
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. 42
(cIOCOOHBI K 2JIEKTPOMAarHUTHLIM B3aumojencteusim) F, = 4,2 - 10™ F,. DineKkTpoHbI
- ~  00121210T MaCCOH M MOITOMY Y4aCTBYIOT B

Ifa Me FT M. 9 =
> <& —> TIPaBUTAUMOHHOM B3aHMOJIEHCTBHUH, HO
E m E E My E OHM 00J121a10T JIEKTPUYECKUM 3apPsSi/IOM U
2 T T )
‘_6q P < .q > MOITOMY YYACTBYIOT B DJIEKTPOMArHUTHOM
p p

Me F F My B3aMMO/J€UCTBUH.

*—— - -4 o

Qe E E G DJEeKTPUYECKU 3apsa] BCEX ODJIEKTPOHOB (OTKPHIT

T T Tomconom 29 ampens 1897 ronma) oaMHAKOB

(2IEKTPOHBI TOXKICCTBEHHBI APYT APYTY) U paBeH: (. = 1 1. 3apsg = e = 1,6 - 10™ K.
Enununa snextpudeckoro 3apsiiaa B CU: 1 Kyaon (Ki) — djekTpudeckuii 3apsii,

KOTOPBIi MPOXOAUT 4Yepe3 MONepevyHoe cedeHHe MPOBOAHUKA 3a 1 ¢ mpu cuiie
Toka B HeM 1 A (mammouka Ha 220 Bt B cetn 220 B). 3apsin snexkTpoHa ropasnio

18
MeHbliIe, npubau3utenbHo 6-10°° anexkTponoB nepeHocsT 3apsa 1 Ko

BoobGpaxxaemoe B3auMojeiicTBHE IBYX NPOTOHOB. OTHOIIEHHWE MacC MPOTOHA M DJIEKTPOHA
SABJIACTCS O,HHOI\/’I nu3 beHJIaMeHTaIII)HBIX MHUPOBBIX KOHCTAHT M HM3BCCTHO C OOJIBIIION TOYHOCTBIO:
1836,152672. N3Mepenue paanyca 3apsaa MpoToHa coctaBuio nmpumepHo 0,831 ¢emTomerpa.

Op = 1 5. 3apsaa =e = 1,6 - 10 -19 Ki

BoobOpaxkaemoe B3anMOJEHCTBUE JJIEKTPOHA C TMPOTOHOM. OIJIEKTPOMArHUTHOE
B3aMMO/JICHCTBUE MOXKET HOCUTh U XapaKTep MpUTsHKeHHs. J[Ba BHIa AIEKTPUUECKHUX
3apsiioB: (o = —1 snmeMeHTapHBId 3apsg = - € = -1,6 - 10" K. OnHouMEHHO
3apsiKeHHbIe YACTHIBI OTTAJIKHBAIOTCS, 3 PA3HOMMEHHO 3apsizKeHHbIe YaCTHIbI
NPUTATUBAKOTCS APYT K APYrY.

BoobOpaxkaemoe B3ammopeicTBHe JBYyX HeWTpoHOB. HeWTpoHBI He o00JagaoT
JIEKTPUYECKUM 3apsiioM. Bonpoc: Yactuiia Moxxet ObITh 03 3apsia, a 3apsaa 0e3

YACTHIIBL...? YemnpcKuil KOT U3 KHUIH: «AIIKCA B CTPaHE YyIecy.

Dnexkrpuueckuii  3apsa  (J) - CBOMCTBO YaCTHIIBI, OINPEACIAIONICE €€ CIOCOOHOCTh K

QJICKTPOMAruuTHBIM B3aHMOI[eI>'ICTBHHM, n3MEPACMOC B

CANMHUIAX 3JICMCHTAPHOTO 3aps/a U B KYJIOHAX. + - Ne 4 q

3apfm TeJs1. I30BITOK WM HELOCTATOK 3JICKTPOHOB N 2 f-====-=:<

) F F, ef—

B KyCKe BemecTBa. Ecnmu Teno mMmeeT H30BITOK . o fd

DJIEKTPOHOB, TO OHO 3apSHKEHO OTPHUUATENBHO, a | o ™

€CJIM HEJIOCTAaToOK, TO TojoxkutenbHO: (4 = Ne), ’j fooooooois
+ - -Ne

rae N — 1IeJI0€ YHCIIO.

COBOKyl'lHOCTL 3Ha‘leHI/lI71, KOTOPbI€ MOKET MPUHUMATDH BCJINYHHA, HA3LIBAKOT €€ CICKTPOM.
HerepLIBHbIﬁ u I[I/ICerTHHﬁ CIICKTP. I[I/ICerTHOCTL QJICKTPUYCCKOTO 3apsaa.

DuexkTpuuyeckuii 3apsia () - cBOCTBO Tejia, onpe/easaioniee ero CrocoOHOCTh K
JIEKTPOMATHUTHBIM  B3aMMOAEHCTBHAM, M3MepsieMOe MNPH  TOCTOSTHHOM
JIEKTPHYECKOM TOKE IPOU3BeAeHHEM CHJILI TOKA Ha BpeMsl €ro NpoTeK aHusl.
q=1It
DJIEKTPU3AIUA — TepPeXo] IJIeKTPOHOB OT OJHOr0 Teja K APYroMy NpH HX
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KOHTAaKTe (JIeMoHcTpaius). B3aumoneiicTBuEe HadJIEKTPU30BAHHBIX  MAJOUYEK
(nemoHcTpauusi). Ilouemy mnpu TpeHHM pa3sHOPOJHBIE Tena DJEKTPU3YIOTCA, 2
oHOpOoIHbIE HET? Kak mpoucXoauT anekTpusamnus tei? (. &
DJIEKTPOOTPUUATEILHOCTL -  CIIOCOOHOCTH ~ aTOMOB  NPUTATUBATH K \’%@
ceOe DIIEKTPOHBI JPYTUX aTOMOB OJICKTpOHHO-WOHHas '"mry6a". Tloutm mroboe X
BEIIECTBO, KOTOPOE CKOJIB3UT WM MEPEHOCUTCS MUMO JPYruX OOBEKTOB, 3aXBAaThIBAET WU TEPSIET
ANIEKTPOHBI (JEMOHCTpaLMs 3JIEKTPU3ALUU KUAKOCTEH M ra3oB). PaBeHCTBO 3apsiioB Tel IpH
anekTpusauuu. HelTpanbHOCTh - 3TO yAen He ToJibko IlIBeduapuu M aToMOB, HO M BELIECTBA
(Bcenennoi)!!!

Yacmu npeomema, noogepeaemoco MpeHulo, NPUMALUEAIOM 6  MOMEHM  MmpeHus

NEeKMPUYECKULl 020Hb U, C1e008AMENbHO, OMHUMAIOM €20 OM MPYUie2ocs npeomema, me xHce

yacmu CKIOHHbL 0MOaAmb NOJAYYEHHbLL UMU 020Hb TI0O0MY meny, Y KOMopo2o e20 MeHbule.

b. ©®panknun

Mory npeanoXuTh BaM TaKyl0 MOJENb 3TOrO SiBIeHUS. Eciu MOJ0XKUTh KYyCOK CyXOro Meja Ha
MOKpYIO I'yOKy, TO MEJl HAMOKHET (JeMoHcTpanus). Eciy nonoxurs cyxyro ryoky Ha MOKpBIN Mell,
TO ryOka octaHercs cyxoi (memoncrpauus). [louemy? Ilouemy Boja nmepexoaut u3 ryOku Ha Men
IIPU UX KOHTAKTE, a ¢ MeJia Ha IyOKy He nepexoaut? [loxymaiite Haj 3TUM BOIIPOCOM JIOMA.
JlonotHUTeILHBIH MaTepuaJ (3JIeKTpu3alus B Mpupoje 1 B TexHuke): OpHa U3 onacHOCTe! mpu
TPAHCIIOPTUPOBKE 3€pHA B JJIEBATOpP CBSI3aHA C TEM, YTO B pEe3ylIbTaTe pa3JesieHus 3apsijioB B
aTMocdepe, 3aM0JIHEHHOW TOploYel MbUIbI0, MOXKET IPOCKOYUTh MOJIHUS. [Ipu OypeHun cKBa>kuH
HEOKHUJIAaHHO BBIPHIBAETCS MOIIHBIM (poHTaH HEPTH, KOTOPBIH YAcTO BOCIJIAMEHSETCS. 3ampaBKa
uucTepH aBuaOeH3WHOM. CTOJIKHOBEHHME KPYMHBIX M MEJIKHX 4YacTH4YeK JbJa B Tyde, HUX
anekrpuzanud. [Ipy npUTbHBIX OypsX YaCTHUIIBI TOMEHBIIE 3apsHKAOTCSI OTPULIATENBHO, OOJIbIINE —
MOJIOKUTENBHO. VicTouHnKOM 3Hepruu Ha Mapce SBISIOTCS 2IEKTPUUECKUE OIS, CO3JatolIecs Ha
IJIAHETE MO0/ BO3JICHCTBUEM TPYILECHCS O €€ MOBEPXHOCTh MbUIH, MOJHUMAIOIIECHCS U OKYThIBAIOIIEH
Becb Mapc B 0co0o cunbHble Oypu. Paspsikasich, 3TH MOJi CO3JAa0T CBEYEHHS, KOTOPHIE MOYHO
HabmonaTh. [loueMy 3apsiika IbIIEBBIX YACTHIl B MPOTOIUIAHETHBIX JUCKaX CIIOCOOCTBOBAIA POCTY
ianeT? KpbUIbIIIKKA MYENbl B MOJIETE IPU TPEHUH O BO3AYX AJIEKTPU3YIOTCS. JleToHalms 3epHOBOI
MBLJIM CTajla IPUYMHOM B3phIBa Ha AsieBaTtope B Typenkom nopty 07.08.2023.

3aKkoH cOXpaHeHHsl JJIEKTPHMYECKOro 3apsiga: AJiredpamyeckas CymMMa
IEKTPUYECKHUX 3aPSA0B JII000H 3aMKHYTOIl CHCTeMbl OCTAETCS HEM3MEHHOM,
KaKue ObI MPOoIEeCcChl He MPOUCXOIUIN B Hell (3JCKTPUUYCCKHIA 3apsii He CO3/aeTCs

Y HE YHUUTOXaeTcs!). O+, +..+qy =0 +0) +...+
Ecnu s xXoudy 6 KAKOM-1Uu00 mene yeeaudums Koauvecmeo aﬂeKmpuquKoﬁ mamepuu, A 0o0JIceHn
HeuzbedcHo 635mb ee 8He He20 u, CJZe()OGameJZbHO, YMEHbUWUMDb e€ 6 KaKoM-1ub0 apyZOM meine.
Anunyc
HaHpHMep, IpHu XUMHYCCKHUX PCAKIUAX, OTPULATCIIbHO 3apsXXCHHBIC BAJICHTHBIC 3JICKTPOHBI MOT'YT
KaKUM YTOJHO 00pa3oM mepepactpeieiaTbcss MEXAY BHEITHUMH 000J0YKaMH OOpa3yroIux
XUMHUYCCKUEC CBA3M ATOMOB pPa3JIMYHbBIX BCHICCTB - HHU COBOKynHLIﬁ OTpI/IL[aTCHBHBIﬁ 3apaa
QJICKTPOHOB, HU COBOKyTIHBIﬁ MOJI0KUTEIbHBIN 3apsAaa IPpOTOHOB B AApPC B 3aMKHYTOﬁ XUMHYECKOU
CHUCTEMC HC UBMCHHUTCA.

I1l. Bonpocuwi:
1. TToueMy 3uUMOI1 3JIEKTpHU3ALIMS TEN 3HAYUTEIbHEE, YEM JIETOM ?

2. MoeT 11 OTHOILIEHHE 3apsAI0B JBYX Tell ObITh B TOUHOCTH PABHBIM: %o 37
.

3. Korna ynaercss HaliTu KOHeI JICHTBI (CKOTYa) U OTpe3aTh KYCOK, TO CBOOOJHBIM
KOHEII JICHThl CHOBA MpUKJIEUBaeTcs K KaTyuike. [louemy?
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https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D1%8B%D0%B5_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D1%8B

4. TloyeMy TMOBBIIIEHUE CPEIHEMECAYHON TEMIEpaTypsl BO3AyXa B TPOMHUKAX,
nanpumep Beero Ha 2°C (¢ 25 10 27°C), IPUBOAKT K POCTY TPO30BOH aKTHBHOCTH
B 100 pa3z?

5. [louemy npu nepenuBaHuM OCH3WMHA W3 OJHOW LIMCTEPHBI B JIPYTYI0 OH MOXET
BOCIUIAMEHUTHCS, €CJIM HE MPUHATH CHEUATBHBIX MEP MPEIOCTOPOKHOCTH?

6. Kakumu crocobaMu MOKHO TMpPEeAOTBPATUTh BO3rOPAaHUWE TOPIOYEro IMpPHU €ro

NepeIMBaHUU U3 OJTHOM €EMKOCTH B APYT'YIO EMKOCTh?

[ToBeImIeHUE AIIEKTPOIPOBOTHOCTH OCH3MHA, QUIBTPHI U3 PA3HBIX MATCPUAIIOB,
METaJUIA3alKs [IUIAHTa, TOBBIIICHUE BJIAXKHOCTH BO3AyXa, 3a3€MJICHUE.

7. Uto mpou3oiaeT, eciM HaTepeTh BO3AYIIHBIA IIAPHK O
coOcTBeHHYI0 (DYTOOJIKY, & TOTOM MOMPOOOBAThH MPUCITIOHUTDH €TI0

K BosiocaM uiu cteHe? [louemy mapuk He najgaet?
8. Kak muena pacno3HaeT, 4To HEKTap C LIBETKA YK€ COOpaH JIpyroil muenoi?
3aoauu:
1. O6oHuTOBas mMayo4yka Tmodyuyuaa 3apsg —1,6- 10° Ku. Onpenenure YUCIO
M30BITOYHBIX DJIEKTPOHOB Ha HEW.
2. B pe3yibraTe TPEHHS C OBEPXHOCTH CTEKIISIHHON NaNodKy ObII0 yaaneHo 6,4:10%
ANEeKTpOHOB. OnpenenuTh AJIEKTPUYECKUN 3apsja Ha mnajgouke. Ha ckoibko

KHJIOrpaMM YMCHBIINJIACH MAdCCa Tajg04YKu?

JonoanurtenbHass nHGopmanus: DPPeKT 1eKTpU3alMi HaOII01aeTCsl Y BOJOMNAA0B, B MEHiepax

u Ha Oepery mops. BOnmu3u BoIOmMazoB B BO3AyX€ OTHOIICHHE KOHIIEHTPAIMH OTPHIATEIbHBIX

HMOHOB K KOHIICHTPAIIUHU TOJIOKUTEIBHBIX JOCTHTaeT 6, y 0epera mops 1/2. [Touemy?

IV.§ 31-34. Yop. 7, Ne 1.

1. WzrotoBuTh HAOOP MO 3IAEKTPUZALUH.

2. [1oAroToBUTH NATUMHHYTHOE COOOIIEHUE O KHU3HU U Hay4yHOH nearenbHocTH b.dpankiuHa.

3. Ecnu HekoTOphIii 00BEeM BOJM 3aMOpaXMBaTh C OJHOM CTOPOHBI, TO Ha rpaHuie "iexa - Boja"
BO3HUKAET HalpsbkeHue. M3mepbTe ero u 00bSICHUTE SIBIICHUE.

4. CoctaBuTh 00o0OmaIIy0 Tabauy "DiaeKkTpusanus Ten', HUCIOIb3yS PUCYHKH, YEPTEKH U
TEKCTOBBII MaTepHall.

OmmanxusamenvHoe, max xce KAK U npumseamenvbHoe oOelcmeue
08YX HADJIEKMPU30BAHHLIX UWLAPOB, A, CAe008AMENbHO, U O08YX
INEeKMPUUECKUX MONEKYA, NPAMO NPONOPYUOHANbHO NIOMHOCU
INEKMPUHECK020 Darouda 0beux 1eKmpudeckux Moaexkyl u 0opamuo
NPONOPYUOHANLHO KBAOPAMY PACCMOAHUSL MENCOY HUMU.

L. Kynon

3AKOH KYJIOHA

3akon Kynona ne o0vasuwiv éne 3akonal
Ilens ypoxka: BbISICHUTH XapakTep 3aBUCUMOCTH KYJIOHOBCKOM CHJIbI OT BEJIIMYMHBI
3apsiIOB U PACCTOSIHUSL MEK]1y HUMU.
Tun ypoka: KOMOUHUPOBAHHBIN.
Oobopyoosanue: MOJENb "KPYTWJIBHBIE BEChI', BEChl UYBCTBUTEJIBHBIE C
MIPUHAJJICKHOCTSIMU, BBITPSIMUTENh BHICOKOBOIBTHBIN.
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IInan ypoka:

‘9 @
BerynurensHas yacTtb

Ormpoc

F F,
OOpscHEHHE @—~ ~—®

3akperieHue .
3amanue Ha JOM

Il. Onpoc @ynoamenmanvuoii: 1. InekTpudeckuit 3aps.
2. DnexTpu3anus Ten. 3. 3aKOH COXpaHEHUs dJIEKTPUUYECKOT0 3apsia.

koo

|FL‘ _ |F'2‘ —k ‘QI:ZGZ‘

3aoauu:

1. /IBa MeTalTMYECKUX IapuKa C OJHOMMEHHBIMH, HO pa3HbIMU IO BEJIUYUHE
3apsiiaMd  TIPUBEIIM B COMPHUKOCHOBeHHE. [Ipum »TOM 3apsii OJHOTO W3 HHUX
yBenuumiics Ha 60%, a 3apsa apyroro ymensiuica Ha 40%. Haiitu oTHomeHune
HaYaJIbHBIX 3apsII0B IIAPOB.

2. Kakoii anexTpudeckuil 3apsia mpuoOpen Obl JKeJle3HbI mapuk paauyca 1 cm, eciau
y KaXJI0ro aToma kelie3a YIalIuTh [0 OJTHOMY JIEKTPOHY?

Bonpocwi:

1. MoxHO 7M1 Ha KOHIIAX CTEKJISHHOW TAaJOYKH TOJYYUTh JBa OJHOBPEMEHHO
CYILIECTBYIOIIUX PA3HOMMEHHBIX 3apsiaa’?

2. Ecniu pe3uHOBO# TpyOKO# (IIJTAHTOM) YAApUTh MO CTONY, TO OHA BJIEKTPU3YETCS.
[Touemy?

3. [Ipensioxkute Kak MOKHO OOJIBIIE CIIOCOOOB, MO3BOJISIOMIUX OUYUCTUTH OJCKIY OT
IBLIH.

4. Tlouemy KoIlIKa 3UMO¥ He JIFOOUT, YTOOBI €€ riaaauin?

5.3auemM OeH30BO3aM HY)KHA TOJCTasl I€Mb, KOTOpas COEOUHSAET HMX KOPIYC C
3emuei?

6. baninoHunky ¢ reixreM A HaayBaHUs BO3IYIIHBIX IIAPOB HEB3S HCTIOJIb30BaTh
BOJIM3U JIMHUIA BBICOKOTO HAIPSIKEHUS U BO BpeMsi Tpo3bl. [louemy?

\l

. [Touemy 3MeKTpU3yIOTCS Karid BOABI P €€ ApoOIeHnH (BOIONAIbI, TyIil)?

8. Eciu Obr AJIEKTPOH OBLIT HECTAOMJIBHOM YaCTHIIEH, TO COXPAHSIICS OBl SJICKTPUUYCCKHUM 3apsi/l WIn
HeT?

9. [Nouemy mbiTs Ha JIyHe dacTo "mpuiaumnath" K OOMIMBKE KOCMUYECKUX KOpaldiiei u
K ckadaHIpaM KOCMOHABTOB?
I1l. OcHOBHOM 3aKOH 3JEKTPOCTATHKH — 3aKOH B3aMMOJECTBHA JABYX

£ Z / HenoJBHKHBIX TOYEYHBIX 3aPSIZKEHHBIX TeJl B BAKyyMe.
[TonsTue TOYEYHOTO 3apsma. YcerpoicTBo
KPYTHJIBHBIX BECOB (ieMOHCTpanus Mojeian). OnbIThl
Kynona. 3akon Kysona (1785 r).

Ceco0nsa s npeovaenain Axademuu s1eKkmpuyecKue
gecvl. OHU u3MepAwm C Haugvlcuiel MOYHOCHbIO
9/IeKMpuyecKkoe COCMOAHUE U INeKMPUUECKYIO CUTLY

mena, kaxk Ovl Mana ve 6vlia CMmeneHsb e20 2NeKMPU3AYUL.
Ulapne Kynon
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= |_|g RARCH 4
‘Flz‘:‘le‘:F:k 2 r
r
Kpacoma ypaenenuii sasxcrnee ux coomeemcmeusi SIKCHEPUMEHINY, NOMOMY
Umo  pacxoxcoenuss Moz2ym — Oblmb  GbI36AHbI  BMOPOCMENEHHbIMU
NPUYUHAMU, KOMOPble NPOACHAMCA NO Mepe Pa3eumus meopuu.
Tlonv /{upak
JomosHuTeabHass uHpopmanusa: MomeHT M ynpyrux cuii, BO3HHKAIOUIUX NPU 3aKpy4HBAHUHU
HUTH, IPSIMO TPOTIOPLIMOHAJICH YIITY 3aKPYYHBAHUS HUTH (0, U CBS3aHBI OTH BEIIMYUHBI POPMYIIOH:
4
M=C 7(0, rae /- mmuHa HATH, O - ee guamerp, C — KOIPPUIIUESHT, 3aBUCSIIANA OT CBOMCTB

HUTH. [loyemMy TOUYHOCTh «KPYTHIIbHBIX BECOBY» UMEET Mpezesn?
/{Ba HEeNOABMIKHBIX TOYEYHBLIX 3apsiia B3aMMOJEHCTBYKOT ApPYyr ¢ JAPYIoM B

BakyymMe ¢ cujoid F, BeamumHa KoTopoii E, E,

NPONMOPIHOHAIbHA NPON3BEICHUI0 3aPAN0B ¢ @Q-------------------
1 © O, ¥ 0OpPaTHO NPONMOPIMOHAJIbLHA 1
KBaJPATy PACCTOSTHHST MeKIY HUMH I,
OKcriepuMeHTalbHas TpoBepka 3akoHa Kysona. LleHTpadabHBI  XapakTep
KYJOHOBCKHUX cuil. EnuHuna snexrpuueckoro 3apsiia B CU (moBropenue).
Ecnu Ob1 HaM yaanock J1Ba TouedHBIX 3apsjaa mo 1 Kir momectuth Ha paccrosaue 1 m
IpYyT OT Jpyra, TO 3JIeKTpHUYecKas Cujia oka3ajgach Obl paBHOU 9-10° H. Drot dbaxr,
HECMOTpST Ha OTPOMHYIO BEJIMYHMHY CHJIBI, JA€T HaM BO3MOXHOCTb OIpPENEIUTb
KO3 GUIMEHT MPONOPLHOHANBHOCTH B (opMmyine 3akoma Kymoma: k = 9-10°
H-M*/Kn’,
®opmy.ia 3akona Kyaona B CU: F = . M . £ =88510™ Kn/(H ")

4ng, r
9KCHepI/IMCHTaJ'IBHaH IMPOBEpPKa (bOpMynBI 3aKOHa Ky.]'IOHaZ HU3MEPCHUC KYJIOHOMCTPOM

QJICKTPUYECCKOI'0 3apsAada HApHKOB W BBISICHCHHEC 3aBHUCHUMOCTH Ky.]'[OHOBCKOﬁ CHJIBI OT BCJIIMYHHBI
3apsAaaa IMapuKOB U paCCTOAHUA MCKIY HUMU.

Oo6o6matomiee MoBTOpeHKe Mo Tadsmie «3akoH KyinoHnay.

IV. 3a0auu:

1. C kakoil cwiod B3amMOACHCTBYIOT aBa 3apsma mo 10 uKn, maxomsmmecs Ha
PAcCTOSTHUH 3 CM JPYyT OT Apyra?

2. Ha xaxom paccrostHum apyr ot apyra snekrpudeckue 3apsiabpl 1 mxKm u 10 aKn
B3aMMOJICUCTBYIOT ¢ cuioit 9 MH?

3. Kakyro maccy pmomkeH Ob1 OB WMETh MPOTOH JJIS TOTO, 4YTOOBI CHIia
BJIEKTPOCTATUYECKOTO OTTAJKWBAHUS JABYX IMPOTOHOB YPABHOBEIIMBAIACH CHIION
WX TPABUTAIIMOHHOTO TIPUTSHKEHUS ?

4. JIBa TOYeUHBIX 3apsja HaxoAATcs Ha paccrossHuMK { apyr ot apyra. Ecnu paccrosiHue Mexnay
HUMH yMeHbInaeTcs Ha 0,5 M, TO cuia B3auMoJeHCTBUA yBenWuHMBaeTcs BjaBoe. Haiitu
paccrosnue {.

V. §35-36. Ymop. 7, Ne 2, 3.

1. IloaroToBuTh MMATUMHUHYTHOC COOGIJ_IGHI/IG O )KU3HHU 1 HaquOﬁ nestenbHOCTH 1. KyJ'IOHa.
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Cpeou ecex nodell Hayku, npunecuiux ciagy Opanyuu, mpyorHo OvLIO
OblL yKazamv 00HO20 YenoseKa, KMo ¢ MOYKU 3PEHUs. PA36UMUs 3eMHOU
@uzuku Moz O6vl Xomsb Kak-mo cpasHumvca ¢ Kynonom.
T. FOne
HccaenoBarenbekas padora: 3Has pacCTOSHUE MEXIY LIEHTPAMU COCETHUX MOHOB B KpUCTAJIE
MIOBAPEHHOM COJIM, BBIUUCIUTE CHITYy, HSOOXOIMMYIO JUIS pa3phiBa BCEX CBSI3EH B C€UEeHUH 00Opasia
womanpo 1 M (Teopernyeckuii npeaen npoyHoctu). [louemy ke skcriepuMeHTaIbHOE 3HAYCHUE
npenena npounoct B 1000 pa3 MeHBIIIE TEOPETUIECKOTO? Goye = 4,5 10° Ia. Greop = 10° Ia.
Mbt dondwcHbl 3HAMDb - Mbl OY0em 3HAMmb.

Tunvbepm

Z Ypok 3. Z PEHIEHUE 3AJTAY

Yro 00ablIIE: KYJIOHOBCKasd CHJIA IPUTHKCHUS IJICKTPOHA K IIPOTOHY B aTOME BOJI0pOaAa UJIA
ClJIa NPUTHIKEHUS IBYX KOCMOHABTOB, OﬁMEHI/IBaIOlIII/IXCH PYKOIIOKaAaTHUEM B KocMmoce?

Ileny ypoxa: Hayuuth ydammxcs HOpUMEHSTh 3akoH KynoHa mpu perieHuu
KOHKPETHBIX (DU3NYECKUX 3aj1ay.

Tun ypoka: peuieHue 3aaad.

Oobopyoosanue: MUKPOKAIBKYIATOP, 00oOmaromnas tadauia "3akod Kymona".

Inan ypoxa:
1. BcerynurenbHas 4acTh q, 4,
2. Ompoc .l> ______ F
3. Pemenue 3amau “ ( : )
4. 3agaHue Ha IOM - r )

Il. Onpoc ¢hpynoamenmanvuoni: 3axon Kynona.

3aoauu:

1. 3apsael 10 u 16 aKn pacnosnoxeHbl Ha paccTOSSHUM / MM JIpyT oT apyra. Kakas
cwia Oyzer neiictBoBaTh Ha 3aps 2 HKII, moMenieHHbId B TOUKY, yIaJeHHYI0 Ha 3
MM OT MEHBIIIETO 3apsaa U 4 MM OT OOJIBIIIETO?

2. JIBa OIMHAKOBBIX METAIUTMYECKUX IIApPUKA 3apsHKEHBbI TaK, YTO 3aps]l OJHOTO M3
HUX B 5 pa3 Oousbie 3apsga npyroro. [lapuku npuBenn B CONPUKOCHOBEHHE H
pa3IBUHYJIHM Ha TMpEeXHEE paccTosHue. Bo CKOJIbKO pa3 M3MEHWIACh MO MOJIYIIO
KYJIOHOBCKas CHJIa, €CITU MIApUKH ObUTH 3apsKEHBI OJTHOMMEHHO, Pa3HOMMEHHO?

3. Ha Huth oxenu Tpu OyCHHKHU U 3aMKHYIH €€ B neTiaro. OqHa OycHHKa UMEET 3apsif
g, a octanbHble 3(. BycHHKH MOTYT CKONB3UTH 1O HUTU Oe3 TpeHus. B cocTosanm
paBHOBecUsI HHUTh oOpazyeT TpeyroibHUK. HallTu yronm mnpu OCHOBaHUH

TpeyroJibHUKAa.

4. C kakoit cunoii F HeoOXoauMo [IBHUraTh MalleHBKHH IApUK Maccod mjp C 3apsaaoM (i B
HANpPABJIEHUU OT JAPYroro MAaJEHbBKOTO IIapuKa Maccol my |

Pa3sHOMMEHHBIM 3apsiioM -C, 4TOOBI PACCTOSHME MEXAY HHUMHU m,q, ny,—q,
0CTaBaJIOCh MTOCTOSIHHBIM U paBHBIM L? Croii TshkecTH nmpeHedpeys. I
Bonpocwi: L

1. YtoOnI BemosHsICA 3ak0oH KynoHa, Heooxoaumo Tpu ycinoBus. Kakue?
2. Kak wm3MeHHTCS cujaa SJIEKTPOCTATHYECCKOIO B3aUMOACHCTBHS MEXIY JBYMS
TOYEYHBIMH 3apsiaMHU, €CJIM PACCTOSHUE MEXJy HUMH YMEHBIIUTb B 3 pas3a u
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10.

11.

OJIMH U3 3apsA0B YBEJIIUYNTH B 3 pasza’?

C kakoW CHJIOM JEHCTBYIOT JBa OJHOMMEHHBIX M PAaBHBIX 3apsja Ha TPETHH
3apsizi, MOMEIIEHHBIN OCPEIUHE MEXAY HUMU?

[Touemy B OKpy»KarolleM HacC MUpe OOBEKTHI, KaK MPaBUII0, HEUTPAIbHBI?

JIBa TOYEUHBIX 3apsijia B3aUMOJECHUCTBYIOT APYr C APYIOM C HEKOTOPOM CHUIIOM.
Kak m3aMmeHuTCs cuna B3aMMOJEWCTBUA, €CIU OAWH M3 3apsAI0B YBEIUYUTH Ha
50%, a npyro# Ha 50% ymMeHbIINTH?

Tpu ToueuHbIX 3apsima (, -0 ¥ —( pPacCIOJIOKEHBI BAOJIb OJHOM MPSIMOW Ha
OJIMHAKOBOM pAacCTOSTHUM ApYyr OT apyra. Ha kakou W3 3apsgoB JIEUCTBYET
OonpIias cuna?

Kakne onmpIThl CBUAETENBCTBYIOT O TOM, UYTO CYIIECTBYET JiBa BHUJIA
ANEKTPUUYECKUX 3apsa0B?

Yro o01ero MEXKIY I'PaBUTALIMOHHBIM 151 AIEKTPOCTATUYECKUM
B3auMozeicTeruemM? KakoBbl OCHOBHBIE pa3anyums?

Mo:xHO 1 KpyTWiIbHBIC Bechl KylloHa cunTath K0ye6aTeIbHOM CUCTEMOM ?
IToJoxuTEIHLHO 3apsKCHHYIO YacTULY IIOJHOCAT OMM3KO K OJJHOMMCHHO 3apsKCHHOMY
3aKpEIUICHHOMY TOYE€YHOMY 3apsy. Kak 3aBUCUT yCKOpPEHHE YaCTHUIbI OT PACCTOSHUS MEXIY
3apsigamu’?

Kak n3menutcs nepuoj kojiebaHuii MaTeMaTHUYeCKOro MasiTHUKA, €CJIM B TOUKY IOJIBEca U Ha
rpy3 IOMECTUTh OJJHOMMEHHBIE 3apsibl?

1. 3a0auu:

1.

[ITapuk Maccoii m ¢ 3apsAOM (, MOABEIICHHBIM HA HUTU JUIMHOMN {, JBUIKETCS 1O
OKPYKHOCTH B TOPU3OHTAJIBHOM IJIOCKOCTH. B IEHTpe OKPYKHOCTH HAXOIMUTCS
HEMOJABW)KHBIA TOYECYHBIA 3aps]i, paBHBIM 3apsany wmapuka. Haigure yriioByro
CKOPOCTb IIapHUKa ¥ HATSHDKEHUE HUTH, €CTTH HUTh 00pa3yeT Yrodl o C BEpTUKAJIBIO.

. Ha Hutn noasemien mapuk maccou 10 r, umeronuii 3apsa 1 MxKi. Korna k Hemy

IIOJHECIM CHHU3Y TAaKOW € 3apsDKEHHBIM IIApUK, TO CHJIa HATSHKEHUS HUTHU
YMEHBIINJIACH B UeThIpe pa3a. OnpeenuTe pacCTOSTHUE MEXKTY IIapUKAMH.

. HBa TOUYCYHBIX 3apsia HaxXOIATCsS Ha (bl/IKCI/IpOBaHHOM pacCTtodaHun Apyr OT Apyra, a HX

CyMMapHbIi 3apsia paBeH (. UeMy JoJkeH ObITh paBeH KaXIblil 3apsl, YTOOBI JAEHUCTBYIOIIAs
MeXIy HUMH cujia Obllla MaKCUMasbHA?

(3agauy pemmuTh caMOMy ABYMSI CIlOocOOaMU: OTpe/ielieHHe BEPLIMHBI Mapabosibl, oOpalieHe B
HYJb IPOU3BOTHOM OT PYHKIIUU B TOUKE SIKCTPEMYMa).

. TpI/I OJMHAKOBBIX 3apsAKCHHBIX HIApUKa MAaCCaMHU M U 3apAA0M ( CBA3aHbBI B TPCYIrOJIbHUK

HUTAMH JUIMHOW L m nexar Ha rinaakom crosie. OaHy M3 HUTEH mnepexuraror. Paccuuraiite
YCKOPEHHUE IIAPUKOB B HaYaJIbHbI MOMEHT.

. C kako#i cmiou B3aHMO/ICIICTBOBAJIH OBI ABC OJJMHAKOBBIC KaIlJIX BOABI HAa PACCTOSAHUU 1 KM,

ecnu OBl yJanoch mepenaTh OJHOM u3 Kamenb 1% Bcex 2IEeKTPOHOB, COJIEPKAIIUXCA B APYroi
karuie maccoii 0,3 r?

. Ilo ToHKOMY KOJBIlYy paaunyca R paBHoMepHO pacnpeneneH Manslii 3apsan Q. Koumbno

PAaCIIOJIOKCHO TOPU30HTAJIBHO B BAKYYME, @ B €r0 LCHTP INMOMCIICH OJJHOMMEHHBIA TOYEUHBIN
3apsn g. Haiigute CHUITY HaTsAKCHH A, BOSHUKAIOIIYIO B KOJIBIIC.

IV. Yop. 7, Ne 4-6.
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1.

-8

DNEKTPOH B aTOME BOAOPOJIa MOKET HaXOJUThCSI HA KPYroBbIX opouTtax paguycamu 0,54-10° m
-8

1 24-10° M. Bo CKOJIbKO pa3uvaroTCs YTIOBBIE CKOPOCTH JIEKTPOHA Ha 3TUX OpOuTax?

lloomomy Oondxcna Obimb  HEUY8CMBUMENbHASL — Mamepus — GHe
NeKMPU308AHHO20 Meld, KOMOPAs U NPOU3800Um dmu Oetucmeus. .
M.B. Jlomonocos

> [ypox4] < 3JEKTPUYECKOE MOJIE.

HANPAXKEHHOCTD 2JIEKTPUUYECKOI'O HHOJISA.

Bot npeacrasisiere, KacTOpKa M1 MAHHAsA Kpyna. A BHYTpH — ¢u3uka!

Ilens ypoxa: Bgectu nonsitue "mose". Jlath oOuiee mpeacTtaBieHue 00 OJHOM U3

(I)OpM CymeCTBOBAHUA MATCpUU - ODJICKTPUYCCKOM IIOJIC. Bgrectu OCHOBHYIO

XAPAKTCPUCTHUKY IJICKTPHUYCCKOI'O IIOJIA - HAIPAKCHHOCTH J3JICKTPUYCCKOI'O ITOJIA U

HAYy4YUTh yHAIUXCA U3MCPATH CC.

Tun ypoka: KOMOWHUPOBAHHBIN.

O60py008auue: BBICOKOBOJILTHBIN BBIIIPAMUTCIIb, JJICKTPOCTATHUYCCKUC MAATHUKH,

p3360pHBIﬁ KOHIACHCATOp, JABa JICTKUX IIPOBOAAINIMX IMAPWUKAa Ha  HHUTAX,

razopaspsiiHasi TpyOKa.
Ilnan ypoxa:

Il. Onpoc ghynoamenmanvuoni: 3axon Kynona.

BerynurensHas yacTh
Onpoc

OO0bscHenue
3akperieHue
3amanue Ha 1OM

agrwnE

3aoauu:

1.

Bo CKOJIBKO pa3 YMEHBIIUTCS CHJIA KYJIOHOBCKOTO OTTAJIKWBaHUS JBYX MAJICHBKUX
OYCHMHOK C paBHBIMH 3apsiIaMH, €CJIH, HE W3MCHSS PACCTOSHHUS MEXIy HUMH,
NIEPEHECTH JIBE TPETH 3apsjia ¢ IEPBOM OYCHHKH Ha BTOPYIO OYCUHKY?

. JIBa ManeHbKHMX IIapuKa OJMHAKOBOW MAacChl, KOTOPBIM COOOIIMIIM OJWHAKOBBIE

3apsabl 910" Ki1, [O/BEIICHEI B BO3/yxe Ha HUTAX AnnHou 1 M. Hutu pazouuuce
Ha yroia 60°. OnpeaenuTs Macchl IIaPUKOB.

. OI[I/IHaKOBBIe MCTAJIJIMYECCKUEC MIAPUKHU, 3aps>KCHHbIC OJHOMMCECHHBIMHU 3apsgaMu (

1 4q, HAXOJATCS HA HEKOTOPOM pacCTOsITHUM APYTr oT apyra. [llapuku npuBenu B
COINPUKOCHOBEHUE. BO CKOJIBKO pa3 HYKHO MU3MEHHUTh PACCTOSSHUE MEXIY HUMH,
9TOOBI CHJIa UX B3aMMOJICHCTBUS OCTANIACh MPEKHEH ?

. HpeI[HOJ'IO)KI/IM, 49qTO B aTOMC BOAOpOAA JJICKTPOH C 3apAAOoM — € ABHIKCTCA II0

KPYroBoil opGHTe BOKPYT MPOTOHA ¢ 3apsimoM +e. Pamnyc op6utst 0,53-107° m.
CxopK0 000POTOB B CEKYH/Iy COBEPIIAET IJICKTPOH?

. JIBa mrapmka, pacrojoXeHHble Ha pacctosauu 10 c¢M Apyr OoT apyra, HMEIOT

OTpUTATETHHBIA OJMHAKOBBIN 3aps/ U B3auMoaecTByIOT ¢ crioit 0,23 mH. Haiitu
YuCII0 "U30BITOYHBIX" IIEKTPOHOB Ha KAXKJIOM ILIAPUKE.
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I11.  JlemoHcTpauusi B3auMOAECHCTBUS ABYX OJHOMMEHHO

3apsDKEHHBIX  JIETKMX — IIapukoB. llouemy — mapukum

oTTajkuBaroTcs aApyr ot gpyra? Kak Mormm  Obl JexTpomar HTHBIC

OTTaJKUBAaThCS B aHAJOTMYHOM OIBITE ABAa ydeHuka? JIBa /" BOJIHBI.

crmocofa nmepeaavu aeiicTBUSI HA PACCTOSTHHE: q q
Qo 7 Q2

o IlocpencTBoM mnepeHoca BelIECTBA (yd4CHHKH MOTIH OBl
0OMEHHMBATHCS TSDKEIIBIM MTPEIMETOM - THPEH).

o IlocpencTBoM HM3MEHEHHUsSI COCTOSIHMSI IMPOMEKYTOYHON Cpeabl (YU4CHHKH MOTIIH
Obl mepenaBaTh APYr JIPYTYy SHEPTHIO U MMITYJIbC, BO30YXKAas BOJIHBI Ha COCTUHSIOIINX HX
BEPEBKAX).

Uto oTnMyYaeT KOHIECIIHIO OJU3KOACHCTBHS OT IITaMaHCTBA?

JononHurtenbHass uHpopmanusi: Y cujbl ecTh ee MaTePHAJbHBIN NMEePeHOCYNK, CIIOCOOHBIH

CyLIeCTBOBATH U B OTPbIBE OT PeajibHOI0 MCTOYHHKA CHJIbl. OYEBUIHO, YTO BOKPYT KaXX/I0TO

ANIEKTPUYECKH 3apsHKEHHOIO Tejla CYHIECTBYET paJuaibHO PAacXOSAIIMICS MOTOK YaCTULl UM BOJH,

KOTOpbIE MEPEHOCSAT SHEPrui0 U HUMITYJIbC, &, CIEA0BATEIbHO, MaTepUabHbl. 3apsKEHHOE TEIOo

OKPY)KEHO 00JIaKkOM BUPTYaJbHBIX (DOTOHOB, KOTOpbIE 00pa3yloT ero anekrpuyeckoe mnoje! Yem

Janblie OT 3apsijia, TEM MEHBIIE SHEPTUS U UMITYJIBC 3TUX (POTOHOB, TO3TOMY IIEKTPUUYECKOE TOJIe

yOBIBaeT 00paTHO MPOMOPIMOHAILHO KBaApaTy paccrosiHus. DOTOH ¢ O4YeHb HU3KOW IHEprueu

MO>KET CYILECTBOBATh I'OJIbl U MPOJIETETh HECKOJIBKO CBETOBBIX JIET. 30HA JEMCTBUS dJIEKTPHUUECKON

cuiibl OesrpannyHa! Eciay M3MEHUTH MOJIOXKEHHE OJHOTO U3 IIAPUKOB, TO ApYrod "modyBcTByeT"

3TO Yepe3 HEKOTOpPOe BpeMs, MOCKOJIbKY CKOPOCThH JIIOOBIX MaTepualbHBIX OOBEKTOB KOHEYHA.

JlemoHcTparms nepenadu AelcTBusl Ha Mojaenu (00oa ¢ pe3nHkamu). CKOPOCTh pacpoCTpaHEHUs

AJIEKTPOMArHUTHBIX B3aUMOJEHCTBUN ¢ = 3-1 0® /. Ilpumepwi:  Bpemsi pacnipocTpaHeHUs 10

Mockssr 1/100 ¢, 1o JIynsr - 1,3 ¢, 1o Counia - 8 muH, 10 Ommkaiimei 38e37p1 - 4 roja.

He BnaBasice ceifuac B CTpYKTYpy JIEKTPUUECKOTO MOJIS, EF0 MOKHO ONPEAETUTh Kak
(pusnyeckmnii 00bEKT, MOCPEACTBOM KOTOPOr0 OCYHIECTBJISIETCH B3aUMO/IeiicTBHE
MEKAY FJIEeKTPUUYECKH 3aPSIKeHHbIMHU TeJIAMMU.

Hoeu Dapaodes: Kaxablii 3apsii co3aaeT BOKPYr cedsi dJieKTpuuyeckoe IoJe,
KOTOpOe JelCTBYeT Ha Jpyrue 3apsiibl, NOMEIIeHHbIe B HEro, ¢ HEKOTOPOM

CHJIOM ¥ TAKUM 00pPa30M OCYHIEeCTBJISIETCS B3aMMO/IeliCTBHE.

Dapaoeti Ovin 21y60K0 YOeHcOeH 8 akcuome Ui, eciu xomume, 8
0oeme, Umo Mamepust He MOdAcem Oeticmeosams mam, 2oe ee Hem.
Ihic. Joc. Tomcon

OcHOBHBIE CBOMCTBA 3JIEKTPHUYECKOI0 MOJIS:

e Co3naercs 3JIeKTPUYECKHUMH 3apsAIaMH.

e JlelicTBYeT HA JJIEKTPUYECKHE 3aPSAAbl, IOMEIEHHbIE B HEr0, C HEKOTOPOU
cuwiioii (memMoHcTpamus). JaekTpuueckas cuiaa (F) — cuiaa, ¢ KOTOPOii
3JIEKTPUYECKOe I10JIe JeHCTBYEeT HA MOMEeLleHHbIN B 3TO I10JIe 3apsi.

e [losie HeOrpaHNYEHHO B IPOCTPAHCTBE, HO YOBIBAET C PACCTOSTHHEM.

e [lone B3auMHO MpoHUIIaeMO (B OQHON M TOW ke 00JIaCTH NMPOCTPAHCTBA
MOKeT HAXOAUTHCH HECKOJIbKO I0JIeH).

e DJIeKTPUYECKOE M0JIe MATEePHAJTIBHO.

XapaKTepUCTHKH TIOJIS - HAMPSIXKEHHOCTh M MOTEHIMAJ (kaK y yueHHKa - Macca U PocT).
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HanpskeHHOCTD 3JEKTPHUYECKOTO TOJII BBECTU MOCIE MPOOIIEMHOTO SKCIEPUMEHTA C TOUCYHBIMH
HMHIUKATOpaMHU 3JIEKTPOCTaTHUECKOTo Mo (aemoHcTpauus). [louemy

AJIEKTPOCTATUYCCKUE MASTHUKK OTKIIOHSIOTCS Ha Pa3HbIC YIJIbl?
I/I3MepeHHe HaHpﬂ)KeHHOCTI/I 3JIeKTpI/I‘IeCKOFO moJis. q
— 0
. E H
e-F 1= 2
do Kn

DJIeKTpU4ecKoe moJie - He BemecTBo! B hToM KopeHHOe pazinuue Mexay 3hupom

U 1ojieM!

3apsin q, KOoTopeiM '"mpoOyror" moje (mpoOHBIM) JOMKEH OBITh MallbiM, YTOOBI HE BBI3BATh
W3MEHEHUs ToJis. HampspkeHHOCTh TOJISI OT BEIWYMHBI MPOOHOTO 3aps/ia HE 3aBUCHUT, KaK HE
3aBUCHUT TEMIIEpaTypa BOJABI B 03€pe OT BHJIa TEPMOMETPA, KOTOPHIM €€ U3MEPSIOT.

HanpsKeHHOCTh 3JIEKTPUYECKOro MmoJs (E) — CBOWCTBO MOJS B JaHHON TOYKe
AEMCTBOBATH HA JJIEKTPHYECKUH 3apsAJ C HEKOTOpOil CHJIOH, HM3MepsieMoe
OTHOLIICHUEM ITO# CHJIbI K BeJIMYMHE 3apsiaa.

ITone 3agaHo, ecJu H3BECTHA HANPSKEHHOCTL B KaXKAOH €ro TOYKe.
TemmnepatrypHoe mose B Bamied kBapTupe. HampaBieHne BeKTOpa HaNps)KEHHOCTH
JJIEKTPUYECKOTO TIOJIS COBHAJNAET C HANpaBICHUEM CWIIbL, JICUCTBYIOIIECH Ha
MOJIOKUTENbHBIN TPOOHBIN 3apsig. Mopmy/a HANPAKEHHOCTH TOJSI TOYEYHOI O

3apsaa: Q a E
E F q | *
Qe DI E=—— E b

q

Mogeny monst TodeuHoro 3apsnma (MakcBemn): Boma BeITekaeT W3 OTBEpPCTHS B TUIOCKOM
TOPU30HTAIBHOM TMOBEPXHOCTH PABHOMEPHO M pacTekaercs no Heil. Ecnu BHect B crpyro "
MTOJIOXKUTEIBHBIN MPOOHBIN 3apsa’ - MAapUK Ha HUTOYKE, TO HAa HEro OyJeT AeUCTBOBAThH CHIIA.

OnpenenieHue HANPSOHKEHHOCTH T0JIA, CO3JaBa€MOr0 B JIaHHOM TOYKE JIByMS
TOYEYHBIMU 3apsiamu (IpUMeEpPhI Ha pucyHKax). IIpuHOMNI cynepno3uiuu:

E=E +E,+..+E,

3JIGI(T’pOCTaTI/I‘-ICCKOC BSaHMOHeﬁCTBHe MCKAY ABYMs YaCTULAMH HC U3MCHACTCA IIPHU

BHECEHUU TPEThEN YACTHULIBI, TAK)KE B3aUMOACHCTBYIOIIEH C MEPBbIMU ABYM:i!

3,Z[eCL €CTh OIPCACIICHHOC IMPECUMYIICCTBO. Ecmu ectp MHOTrO 3apA10B, TO MOXHO Ha4daTb C
BBIYHCJIICHHUA pe3y.]'IBTI/Ipy1-OH_IeI71 HaIpsAKECHHOCTHU (CKJIa,[[BIBaH BeKTOpr) H pacCUUTaTb HOBOC I10JIC.

3Hasi HANPSKEHHOCTH O0JIs, MOKHO H3MEPUTh cuy: F, = qE (cui10BOE TIOJTE).

IV. 3a0auu:

1. [Tone o0Opa3oBaHO TOYECUHBIM HJeKTpUUeckuM 3apsaom 16 wKi. Omnpenenuts
HaIpPsHKEHHOCTh B TOYKE, yJajJeHHOW OT 3apsaa Ha 6 cm. C kakoil cuioit Oymer
JEeHCTBOBATh B 3TOM TOUYKE ToJIe Ha TpoOHbIH 3apsia 1,8 uKi?

2. Pe3ynbTupyromas HanpsiKEHHOCTD MOJIS IByX TOUYCUHBIX 3apsSI0B 6,25:10°u —10
8Kns TOYKE, HaXOISIIEUCS HAa TPOJOJHKEHUN TIPSMOM, COSUHSIONICH 3apsabl, HA
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pPacCTOSIHUM 2 CM 3a BTOPBIM W3 HUX, paBHa Hymw0. HailTu paccrosHue mexny
3apsimamu. EcThb i emie Touka, B KOTOpoi £ =07

3. B 1ByX mpOTHBONOJIOKHBIX BEPIIMHAX KBajapara co cTopoHou 30 cM HaxomaTcs
3apsaasl 0,2 MKi kaxnaeii. Hailinure HanpsskKeHHOCTh IO B JABYX JPYTHX
BEpIIMHAX KBaJpaTa.

4. BecnencTteue  CTEKaHUS  3apsja € MaJEHBKOrO  IIapuKa  HANpsHKEHHOCTH
ANEKTPUYECKOro moJisi Ha pacctosHuu 30 cM oT Hero yMeHbinwiach Ha 200 B/wm.
Ha cxonbko u3aMeHuscs 3apsj mapuka?

5. B Touke A Hamps:KEeHHOCTh MOJIS TOUEYHOro 3apsia paBHa 36 B/m, a B Touke B — 9 B/m.
Omnpenenuth HaAPsHKEHHOCTH NOJISE B Touke C, nexaliei mocepenHe Mexay Toukamu A u B.
V. § 37-39.

1. JleiicTBYeT JI SIEKTPUUECKUH 3aps]l HA IEKTPUIECKOE moJie?
2. Kak 3aBUCHUT HANPsHKEHHOCTh TPABUTAIMOHHOTO TIOJIS 3€MJIM OT PACCTOSIHHS JI0 ee TieHTpa?

Omumu HOBbLIMU NOHAMUAMU ObLIU Me CUTLOBbLE TUHUU, PACXOOAUUECS. 80
8Ce CMOPOHbL OM HAINEKMPUZOBAHHBLIX MeN U HAMACHUYEHHbIX mell,
komopwie Dapaodeii uden c80UM YMCMBEHHLIM OKOM MAK Jice SAICHO, KAK
U me mMamepuaibHvle meia, U3 KOMopvixX OHU UCXOOSM.

Maxkceenn

E Ypox 5. i CUJIOBBIE JIMHUHA SJIEKTPUYECKOI'O 1TOJIA

CeBs3b: siBJIeHUEe — 00pa3 — nousATHe — (popmyJia.
l[eﬂb YPOKa: ITo3HaKOMUTH yqalmuxcsa C HarJIAAHbBIM MCETOAOM I/1306pa}KGHI/I5[

anekTpuueckux — nosied.  CopmynupoBaTh  KA4eCTBEHHO  TEPBBIA  3aKOH

ANEKTPOAUHAMUKHU.
Tun ypoka: KOMOWHUPOBAHHBIM.
Ooopyoosanue: »>IEKTPOMETP U TMPUHAMICKHOCTH K HEMY, BBICOKOBOJIBTHBIM
BBIMPAMUTENb, MPOCKIMOHHBIM ammapatr DOC-67, mnpubop ansa HaOIOIECHUS
CIIEKTPOB 3JIEKTPUUCCKUX T0JIeH, mruaduiabM "CTaTHdecKoe JIeKTPUIECTBO" .

IInan ypoka: wanpasenu sexropa

HanpsXeHHoCTH nons

BerynurensHas yacthb
Onpoc

OObscHeHUE
3akpenieHue
3agaHue Ha IOM

Il.  Onpoc gynoamenmanvuwiti: 1. DnexTpudeckoe

aogkrwnPE

noJie. 2. HampsikeHHOCTh SJIEKTPUUYECKOTO TOJIA.

| cunosbie nuwmA

3aaaqu ; 3N1eKTpU4YecKoro nons

1. /IBa Toueunnix 3apsga 1 mxKn m —1 MxKn maxonsarcs Ha paccrosauu 0,2 M apyr

oT apyra. HaliTu Moaynb W HaIlpaBICHUWE HAINPSXKEHHOCTH IO B TOYKE,
HaXOJISIIENUCS HAa CepEeaUHE TTPAMOM, COSAUHSIONIEH 3aPSIAbI (DIEKTPUUECKUI TUIIONb).
2. 3apsaet o 0,1 mxKin pacronoxensr Ha pacctossHun 6 cM Apyr ot npyra. Haiitu

HaAIIPSAKCHHOCTD JJICKTPOCTATHUYCCKOI'O IIOJII B TOYKC, YﬂaHCHHOﬁ Ha 5 CM OT
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KaXJIO0ro u3 3apsaoB. PemuTh 3agady uisi  ciaydaeB: a) o0a 3apsana
MOJIOKUTENIbHBIE; 0) OJUH 3apsi/] NOJOXKUTEbHBIHI, a IPYrol OTpULIATEIbHbIN.
HanpsizkeHHOCTH 1OJIA Ha NEpPHEeHIMKYJIspe K
k-q-/
r*
3. [IBa 3apsima, OquH M3 KOTOPBIX MO MOAYdO B 4
paza OoJyiplie  JAPYroro, pacHoyiO)KeHbl  Ha

pacctostHud 6 cM Apyr OT Apyra. B kakol Touke

ocu 1unoJjs. E=

T0JI HATIPSYKEHHOCTh PaBHA HYIIIO, €CJIH 3apsi/ibl OTHOUMEHHbIE; pA3HOUMEHHBIE?

Bonpocwi:

1. Kak MOXXHO OOHapYKUTh IEKTPUUECKOE Tosie?

2. HanpsKeHHOCTb 3JEKTPUYECKOro MOJsi TOYEYHOro 3apsija Ha pacCTOSHUU T OT
Hero 400 B/M. Omnpenenute HampsKeHHOCTb IMOJS HA PAacCTOSHUM B J[Ba pasa
00JIBIIEM OT 3apsija.

3. B kxakom ciyuyae Hanps>KEHHOCTh BJIEKTPUUYECKOTO MOJs B KakoM-1ubo TouKe U
Cua, NEeHUCTBYIONIAsl HA TOUCYHBIM 3apsi B TOW K€ TOUKe, OyAyT HampaBjeHbI B
IPOTUBOMOJIOKHBIE CTOPOHBI?

4. JlBa OIMHAKOBBIX I10 BEJIMYMHE TOYEYHBIX 3apsijia HAXOAATCS Ha HEKOTOPOM
paccTosHUM JIpyr OT Jpyra. B kakom cilydae HanpsyKEHHOCTh 3JIEKTPHUYECKOIO
[OJIsl B TOUKE, JEXKallell MocpeiuHe MeXay HUMH, OOJIbLIE: €CIM 3TH 3apsiabl
pa3HOMMEHHBIE U OJJHOUMEHHBIE?

5. B dem 3axmrouaercs pa3inyue MeXAy MOJEM U BEIeCTBOM?

6. Kak n3MeHuTCs Hanps>)KEHHOCTD JIEKTPUUYECKOTO MOJIsl B JIaHHOM TOYKe, €ciu
YBEJIMYUTH IPOOHBIN 3apsij B 1BOE?

7. OObscHUTE, TMOYEMYy JWIIOJIb BTITMBAaETCA B 00JIaCTh, TJ€ HANPSKEHHOCTh
AIEKTPUUYECKOTO TIOJIsT OOJIBIIIE.

8. UTO mepBUYHO: 3JIEKTPUUECKOE MOJI€ WU HANPSKEHHOCTh 3JIEKTPUUECKOT0 MO ?

9. Yto oOmiero u B 4eM pasiauyuue MEX]y IPaBUTALMOHHBIM B3aHUMOJCHCTBHEM U
3JIEKTPOCTATUUECKUM ? :

10 Kak 3aBucur JABUXKCHUC TCJIa I10J ,Z[CﬁCTBI/IeM SHCKTqueCKOﬁ CUJIbI OT
maccel Tena? HO‘ICMY JABWXXCHUC TCJIa IO ﬂeﬁCTBHeM CUJIBI TAXKECCTU HE
3aBUCHUT OT MACChI Tena?

I1l. TIlone Toueunoro 3apsga. CujioBasi JUHUA — HATJISAHBIN

crocod u300pakeHu IIeKTPpUIeCKUX nojeil. CuioBoii JuHmnel

(MMHUeNl HANPSIKEHHOCTH) JJICEKTPHUYECKOro I0JIS HA3bIBaeTCH HenpepbiBHAS
JIMHUS, KacaTeJbHasl, B KAXK/JA0i TOYKe KOTOPOiIl COBMAajaeT ¢ HaNpaBJjieHHEM
BEKTOPA HANPSIKEHHOCTH B ITOH TOYKe.

+q I3 B B,
®o----- ——>--0—> - ->



A + ITone koHneHcaropa

Y
- ,,’ = F;\'\\-\\\ +q (-
€ TOUCYHBIX one Téueunoro 4
v 3apsiIoB Hoze jmoss 3apsiia U IIOCKOCTH

JIMHMM HANpPSIKEHHOCTH BOKPYT TOYEUYHBIX 3apsigoB, BOKPYI IBYX Pa3HOMMEHHBIX
3apsanoB. [locnenuss koHpurypanus Ha3piBaeTcs qunosieM. Ecian BenmuunHy Kaxaoro
TOYEUYHOI'0 3apsAJa YBEIUYUTH BJIBOE, TO JIMHUU HY>KHO IPOBOJUTH B JIBa pa3a I'yIle.
JleMoHcTpanus CIEKTPOB JIEKTPUUECKUX IMOJIEH: MOJI€ TOYEYHOTO 3aps/ia, TOJIE IBYX
TOYEYHBIX PA3HOMMEHHBIX 3apsAoB (MoJie JUIOJIA), TMO0Jie IUIOCKOCTH, II0Jie
TOYEUYHOIO 3apsifa U IUNIOCKOCTH, MOJIE JBYX Pa3HOMMEHHO 3apsyKEHHBIX IJIOCKOCTEM
(xornencarop). OMHOPOAHBIM HA3ZBIBAKT TaK0e JJIEKTPUUYECKOoe 1oJie, B KAKI0M
TOYKEe KOTOPOr0 BeKTOP HANPSKEHHOCTH OJAMHAKOB 10 BeJHYUHE H
HanpaBjeHu0. KoHaeHcaTop mnpenHa3HauyeH id TOJYYEHUS OJHOPOJHOIO
AIEKTPUUYECKOTO MOJIA.

BoiBoabI:

e HcTouHHMKAMHU JMHHUHA HAMPHKCHHOCTH JICKTPUHYECCKOI0 IN0JH ABJJHAIOTCH 3JIEKTPHYCCKHE
3apsabl.

e JlUHMH HANPSKEHHOCTH YKAa3bIBAalOT HANpaBJieHHMe CWIbl, [eilcTByWIled Ha
MOJIOKUTEJIbHBIN NMPOOHBIN 3apsi] B JTaHHOW TOYKe.

e I'ycrora JimHMII BOJIM3M HEKOTOPOIl TOYKM MO3BOJISIET CYAMTH O MOJYyJie HANPAKEHHOCTH
3JIEKTPUYECKOr0 MoJisi BOJIM3M JaHHON TOYKHM (TycTOoTa (HANpssKeHHOCTh) = N/S).

o JIUHUM 3JIEKTPOCTATHYECKOI0 TMOJSI MOrYT HAYMHATBHCH TOJbBKO HAa MOJO0KMTEJbHbIX
3apsiAax ¥ OKAHYMBATHCH TOJIHKO HA OTPUIATEIbHBIX HJIU YXOUTh HA 0€CKOHEYHOCTb.

e JluHUM HANPSKEHHOCTH HHIJ/IE He MepeceKAlTCs, B NPOTHBHOM CJIyYae HANPSKEHHOCTH
moJis B [JAaHHOW ToYKe ObLIa Obl OecCKOHeYHO OoubmoOil. Yepe3 AaHHYI0 TOYKY

\ —» T 4> — - >
/ H— N
—» T 4> " L
_’—
+ > —_— -
77 L s A
q=0 a>0 q>0 a<0

NMPOCTPAHCTBA MOKET IPOXOAUTH TOJbKO OJHA CHJ0Basf JIMHUA, TAK KaK Hal'lpﬂ)l(éHHOCTb
IJICKTPHUYIECCKOT0 IMOJIHA B 3TOM TOYKEe 33HaéTCﬂ OJHO3HA4YHO.

IToaToMy, eciu BHYTpU HEKOTOPOTO 00beMa HET IEKTPUUECKUX 3apsAI0B, TO MOJHOE
YUCJIO JIMHUM TIOJIS BBIXOMSIINX M3 00beMa, JOJDKHO OBITh PABHO IOJTHOMY YHCITY
JWHUM BXOAAINUX B 00beM. Kak 3apsokeHbl Tena Ha pUCYHKE?

Hcrounukamu JIECKTPHUYCCKOI'O MOJIA ABJIAIOTCH 3JCKTPHYCCKHUC 33pHI[LI!
Qu3zuka no ceoeu cymu A611emcs UHMYUMUGHOU U KOHKPEMHOU HAYKOU.
Anvboepm Dunuimerit.
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V. 3a0auu:

1. B 0JHOPOAHOM 3JIEKTPUYECKOM MOJI€ B BAKYyM€ HAXOJUTCS MbUIMHKA Maccoi 40 -
10 ' kr, o6magaromas 3apszom -1,6 - 10! Ki. Kakoii 1o/mkHa GBITH 10 MOTYIIO H
HaIlpaBJICHUIO HAIIPSHKEHHOCTD IM0JIsI, YTOOBI MBUIMHKA OCTaBajach B MOKOeE?

2. Tapuk maccoii 10 r umeer 3apsan 5 mxKi. C kakuM yCKOpEHHEM OH ABUKETCS MO
JEHCTBUEM OIHOPOJHOIO 3JIEKTPUYECKOTO Mojis ¢ HampsbkeHHocThio 30 kH/K,
HaIPaBJICHHOI'0 BEPTUKAIbHO BHU3?

3. DIIEKTPOH JABWXKETCS B HANpPaBICHUH OJHOPOJHOIO BJIEKTPUUYECKOrO TMOJId C
HanpspkeHHocThio 120 H/Kn. Kakoe paccrosiHue TpOJIETUT AJIEKTPOH JI0 MOJTHOM
MOTEpU CKOPOCTH, €ciau ero HavanbHas ckopocTh 1000 xm/c? 3a kakoe Bpems

OyZeT mpoileHo 3To paccTosiHue? IlomecTHTe SNEKTPOH B BIEKTPUYECKOE TIOJIE —
U CMOXKETEC YCKOPATH UKW 3aMEAJIATE €ro JIBUKCHUC.

4. Tlonplil METAVIMYECKUH MIAPUK MAcCOoll 2 I MOJABELICH Ha IIEJIKOBOW HUTH U
MOMEIIIEH B OJIHOPOJHOE DSJICKTPUUECKOE TMOJI€ HAMNPSKEHHOCTHIO 10° H/Km,
HaIpaBJI€HHOE TOPU30HTAIbHO. Ha Kakol yroja OTKIOHUTCS HUTHh OT BEPTUKAIIH,
€CJIY 3apsi] lapuKa 10® Kn? Kax U3MEPUTD DIICKTPUUECKYIO CUITY?

5. B 01HOPOAHOM 3JIEKTPUYECKOM I0JIe C HampsiKeHHOCThIo 1 KB/M, HampaBieHHOM
1oJ1 yTJIOM 30° BEpPTUKAIM, BUCUT HA HUTH IIAPUK MACCOU 2 T, UMEIOIIHI 3apsiy
10 mxKn. Onpenenute cuily HaTSHKEHUSI HATH.

Bonpocwi:

1. Ecim Ha pucyHKe 3aps]l IUIACTUHKUA (, HANPSKEHHOCTb SJEKTPUYECKOTO IO

CJIeBa OT IUIACTHHKY E1, cripaBa Ej, TO Kakas CHIIa JISHCTBYET Ha IUIACTUHKY?
V. §40. Yop. 8, Ne 1. -

1. Kak pacnoioxuTb TpH OJMHAKOBBIX 3apsna, 4TOObl B HEKOTOPOH Touke  _}
HANPSHKCHHOCTD AJIEKTPUYECKOTO TI0JIsI ObljIa paBHA HYIIO?
2. HapucoBarh KapTUHY JIMHHUH [TOJII MEKY IBYMS TOUCYHBIMHU 3apsiiaMu 20 U —(.
Yuenue o npupooe 6yoem cooepoicamv HAYKY 8 COOCMBEHHOM CMbICAE TUULDL
8 Mol Mepe, 8 KAKoU Modicem Oblmb NPUMEHEHA 8 Hell MameMamuxd.

I

U. Kanm
Z Ypox Z TEOPEMA IAYCCA

qupa s1 TIO3BOHUJI 3HAKOMOMY MAaTEMATUKY H CIIPOCHJI, KaK JTOKa3aTb TE€OpPEMY Faycca, HO,

YE€CTHO rosops, s €ro He nmoHsJI... —v

Y teopembl I'aycca ecth aABa aoka3zareibcTBa. OaHO 1JIst —»——\\ /—>—
YaiiHMKOB, Ipyroe 1Jisi CTyAeHTOB! ————JE
Kak ompenenute HampsKeHHOCTB OJIEKTPUYECKOTro monst, . -  + .
CO3/1aBa€MOI0  MPOMU3BOJIBHBIM  paclpejesieHueM  3apsaa? . - .
BBIYKCIHTE 3Ty CYMMY CIOKHO, o — >~ _
3a UCKITIOUEHHEM CaMBIX ——— &

IPOCTBIX ClIydaeB. B psze ciaydaeB HapsyKEHHOCTD IEKTPUYECKOTO
IOJIsI, CO3JaBAa€MOr0 JAaHHBIM DACIPEAEICHUEM 3apsioB, MOKHO
paccuuTars, I0Jb3ysACh TeopeMoii I'aycca.

IMoToxk HAMPSIZKEHHOCTH 3JeKTpudeckoro mouas (Pg) -

CBOMCTBO JICKTPHUYECCKOI'0 MoJ MPOHU3BIBATH TeEJIa, H3IMCPACMOC CKAJAPHBIM
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NMPOM3BEACHUEM HANPHAKCHHOCTH JJIEKTPUYIECCKOIo MmoJisg M IJiomaau KOHTypa,

OrpaHMIHUBAOIIECIO TEJIO.

Kaxk 2060psam amepuxanybvi, Hys’CHO 3HAMb, YMO MAKOe @ =FEScos o
CKanApHoe npoussedeHue, unade 6yoem o4eHsb nioxo.
Lumamuwl npenooasameneu MOTHU

> —> — — —
- >E ®;>0
7 > =
Y AV D2<0 ] a=0]D>0 D0, 4> 012,
74 \ A | N N <+— — N
IV
= Tla ZIpF
@1-@2=@=0 @1-@2=@>0

3akon I'aycca: IlosiHbIH MOTOK, MPOXOASAIINI Yepe3 MOBEPXHOCTh, MPOMOPIHO-
HAJIEH JJIEKTPUYECKOMY 3apsily, HaXOAAIIeMYyCsi BHYTPHM IOBEPXHOCTH (Ha

+f|§ npuMepe TOYeYHOro 3apsa): o4
LN &

v Ilpumepor: 1. Chepudeckasi 000109KA (Tpu U3MepeHNs).

+ ti Edari=1 E=—1 i E-4-mP=0>E=0
/ &, 4re,r
. / Cdepa Bemer cedsi Tak, Kak OyATO BeChb ee 3apsiji COCPeIOTOYEH B
. + . neHTpe (mpu r > R). DiaekTpudeckoe Mmoie, MopokaaeMoe chepruyecKu-
‘‘‘‘‘ CHUMMETPUYHBIM pacrpeieiecHneM 3apsaa cdepbl, B JHOO00W TOUYKE

MPOCTPAHCTBA HAMPaBJIEHO BJOJb Jiydya OT LieHTpa cdepbl U B paBHOYAAJIEHHBIX TOYKAX HMMEET
OJINHAKOBYIO HAMPSKEHHOCTb. .
2. JUUIMHHBIA paBHOMEPHO 3apsDKCHHBIM TMPOBOAHMK. A — JIMHEHHas

IUIOTHOCTH 3apsa (IByXMEpPHOE MPOCTPAHCTBO).

Al A
E-2-narf= — — E= .
& 2reyr

m

Ucnonb3ys teopemy ['aycca, momyuute dopMyny Ui HAOpPsHDKEHHOCTH .-
AIIEKTPUYECKOTO OISl OECKOHEYHOW PaBHOMEPHO 3apsyKEHHOM MII0CKOCTH
Y TIOJIS PABHOMEPHO 3aps’KEHHOTO OECKOHEYHOTO HUINH/IPA.

3aoauu:
1. 3apsa (] paBHOMEPHO pacmupelnelieH 1o o0beMy Imapa paauyca R wu3

HENpoBOAsIIEro mMarepuaina. HallTu HanpspKEHHOCTH IMOJIL HA PacCTOSIHUM I OT
[IEHTPA; TOCTPOUTH IPaPuK 3aBUCUMOCTH E OT .

2. JIBa O€CKOHEYHBIX JJIMHHBIX NapajUIeJIbHBIX CTEP)KHS, HaxoAsluecs Ha
paccTossHUM 2 M B BaKyyMe, 3apsoKeHBI paBHOMEPHO C JTUHEHHOU MIIOTHOCTHIO 15

HKi/M. Onipenenuts cuimy, NeHCTBYIONIYIO HA €AUHUILY JUTHHBI CTEP KHSI.

Bonpoc: Buytpu monoro Meramnudeckoro mapa Haxoautcs 3apsan Qi. bymer nmu meiicTBoBath
ANIEKTpUYECKasi CUJia Ha TOYCUHBIH 3apsaa Q2, HAXOAAIIUICS BHE 11apa?
3naem Kaxcowlit na 3emne,

Cuna nonsa —( na E!
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Henenue  unmoykyuu  obnadaem  Haubolvbwielu  OOWHOCMBIO 8
anekmpudeckom oeticmsuu. OHo obpazyem 3aps0 60 8cex 0ObIUHBIX, A
8EPOAMHO U 80 BCEX 68000We CIYUAAX, OHO, NO-BUOUMOMY, S6IAEMCA
NPUYUHOU KAXHCO020 8030YHCOCHUS U NPeOULeCm8yem KadcooMy mMoK) .
M. @apaoet
> [Wpox 6] < TPOBOJHUKH B SJEKTPOCTATUYECKOM TOJIE.
QJIEKTPOCTATUUYECKAS UHAYKIIUSL.

Bo03MO03KHO JIH ¢ TOMOIIbLIO 3aPHAKECHHOI0 TEJIa, HE MCHSSA €10 3apdAia, 3apsaAuTh Ipyroe TEea0?
Ilenv ypoka: Bwectu mnonstue "mpoBoanuk". Jlate mpeacTtaBieHue 00

AIEKTPOCTATUICCKON UHAYKIIUU U IPUMEHEHHUSIX ITOTO SBJICHUS.

Tun ypoka: KOMOWHUPOBAHHBIN.

Oobopyooeanue:  >IEKTPOMETP, BHICOKOBOJIbTHBIM BBIIPSIMUTEINb, MPOCKIIMOHHBIN
anmapatr DPOC-67, npubop st HAONIOACHUS CIEKTPOB DJJIEKTPUUYECKUX TIOJIEH,
KOHJYKTOpP KOHYCOOOpa3HbIM, ITaTUBBI H3oiupyromue, auaduibM "Cratuueckoe
AIIEKTPUYECTBO", KYJIOHOMETP, KOHTYKTOPHI Ha U30JUPYIOIIUX TOJICTaBKaX.

IInan ypoka:

BcerynurensHas yacTh
Onpoc

OO0bscHenue
3akperuieHue
3amanue Ha 1OM

1. Onpoc ghynoamenmanvuoni: JluHuM HAPSKEHHOCTHU IIECKTPUUECKOTO TIOJIS.

agrwnE

3aoauu:

1. MaJieHbKHMii IapuK ¢ 3apsaoM (0 U MAacCOM M, MOJBEIICHHBIA Ha
HEBECOMON HHUTH C KO3(PHUIUECHTOM KECTKOCTH K, HaxomumTcs
MEXJy BEpPTUKAJIbHBIMU IUIACTHHAMU TIJIOCKOTO BO3YIIHOTO

KOoHJIeHcaTopa. KakoBa HANpsiKEHHOCTBD TOJIST MKy OOKITaIKaMH +q

KOHJICHCATOpa, €CIH yIInHeHUue HUTH Al?
2. Ha HeBecomom crepHe MIMHON { BUCUT MaJIEHbKUH IIAPUK MACCOM M C 3apsaom
g. Ha xopoTtkoe Bpems t BKIIOUYAETCS MOCTOSHHOE OJHOPOJHOE TOPU30HTAIBHOE
JJEKTPUYECKOE TMojJe ¢  HamnpsbkeHHoctbto E.  Haiitum

MaKCUMAaJIbHBIN YTOJI OTKJIIOHEHUS CTEPKHS OT BEPTUKAJIH. 15 *
3 0 <4+—
3. 3 TOYKM OJIHOM MJIACTHHBI BBUIETAIOT BO BCEX HAIMPABICHUIX €>
BJIEKTPOHBI C OJIMHAKOBBIMHA MO BEJIUYMHE HAYaJIbHBIMU Y
CKOpPOCTAMU 0g. OHM Pa3TOHSIOTCS AJIEKTPUYECKUM MojieM E B d -

3a3ope mmpuHbl d 10 BTOpo# mactuHbl. Haiinure Ha Hei
paauyc kpyra R, B KOTOpbBIN MOMaaaroT 3JEKTPOHBI. 3aps]l AJIEKTpOHA - e, €To
macca m.

4. DJNEKTPOH BJIETAECT B MJIOCKUK KOHJIEHCATOP MapaJUIeNIbHO IUIOCKOCTHU IUIACTUH CO

CKOPOCTBIO 3-10° wm/c. Haiimure HANPSOKEHHOCTh I0JI1 B KOHJEHCATOPE, €CIIU
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0
3JEKTPOH BbuieTaeT noj yriom 30" k mnactuHaM. JiinHa mactud 20 cwm.

5. [lo TonkomMy kousblly paauyca R paBHOMepHO pacnpenenen 3apsa (. Omnpegenure
HAIPSHDKEHHOCTh AIEKTPUYECKOIO TOJIS B TOUKE HAa OCH KOJIbIla HA PACCTOSIHUM ¢ OT €r0 LIEHTpa.
3ajauy peuuTb CaMmoMy.

6. JIBa TOYEUHBIX MOJOKUTENBHBIX 3apsiia Q1 = (2 = (] HAXOJATCA B BO3yXe Ha PACCTOSHUU 5 CM
Apyr ot npyra. HaliTh Ha OcM CHMMETPHM 3THX 3apsl0B TOYKY, B KOTOPOW HANPsSKEHHOCTb
AJIEKTPUYECKOTO MOJISI MAKCUMallbHa (TIPOU3BOAHAsA).

Bonpocwi:

1. Yemy paBHa HaNpsHKEHHOCTh TMOJISI B LEHTPE PABHOMEPHO 3apsKEHHOTO
IPOBOJIOYHOT'O KOJIbIIA, UMEIOIIET0 POpMY OKPYKHOCTH?

2. byner i1 yCTOMYMBBIM PaBHOBECUE TOYEHYHOTO 3apsifia, HAXOASIIECTOCA MOCPEIUHE
MEXy IBYMSI OJMHAKOBBIMU TOUEUHBIMU 3apsiamu’?

3. DneKTpuYecKoe MoJyie — BETEp, AJIEKTPOH — MapycHas jJojakKa. B yem HemoctaTok
TaKOM aHAJOTHU?

4. KakoB XapaxkTep ABMXXEHUS 3apsHKEHHOW MBUIMHKUA B TIOJIE TOUEUHOTO 3apsija Mpu
YCJIOBHH OTCYTCTBUS TpeHUs? BecoM NMBUTMHKY MPEeHEeOpeUb.

5. OOBsICHUTE, TTIOYEMY CHJIOBBIC JTUHUHU DJIEKTPUUECKOTO TIOJISI HE TIepECeKaroTCs?

6. [IpaBWIbHO 7M1 YTBEPKIACHHE, YTO CHJIOBASI JIMHUS DICKTPUYECKOTO MOJISI — 3TO
TPACKTOPUS JBUKEHUSI TTOJIOKUTEIBHOTO 3apsifia B 3TOM MoJie?

7. N300pa3ute HA PHCYHKE KapTHHY AJIEKTPHUYECKOTO TIOJISI THIOCKOTO 3apsDKEHHOTO KOHICHCATOPA,
Yy KOTOPOTO OOKJIAJIKK HE IMapauieIbHbI IPYT APYTY.

I1l. Tlouemy Ha 3apsoxeHHBIM IDApMK, OKPY)KEHHBIM METAUIMYECKOM CETKOM, He IEeHCTBYeT
anekTpuueckoe noJie? [loueMy BHyTpH NPOBOJHHMKA HET JEKTPpOCTaTHYECKOTO noJia? [IpoBogHUKN
AJIEKTPUYECKOTO TOKAa: MeTayjia, »JJEeKTPOJuThl. BHyTpeHHee cTpoeHue Meramia (JIUTHI).
HefitpansHoCTh aToMa. ATOMBI JINTUS TEHEPb HTUPOKO HCIIOIb3YETCs IS JIeUeHUs Aerpeccun!

SN
A Gy

MeTannnyeckuii map He MNPOBOAUT JjeKTpudeckuil Tok! OO0benuHenmne
HEUTPAJbHBIX ATOMOB MeTA/LUIa B KYCOK. /lomosiHMTe/JIbHOE B3aUMOAEMCTBHE
aTOMOB METa/lla B KOHJICHCUPOBAaHHOM COCTOSIHUM M OOpa30BaHHE CBOOOIHBIX

" _ 3kT .
AJIEKTPOHOB. JIEKTPOHHBIN ra3: v, = [—— . [loueMy >JIEKTPOHHBIN ra3 HE BBHUIETAET U3
m

K6
e

MeTallia Hapy>1<y‘7 Mertann SJICKTPUUCCKHU HeﬁTpaneH, MMO3TOMY B CPEAHEM, B OKPECCTHOCTHU KaKIAOTO
HOHa HaXOoJUTCA OJUH 3JICKTPOH. 9J'IeKTpOH B TBCPAOM TCJIC HAXOOUTCH OmKe K AApYy, 4€M B
HU30JIMPOBAHHOM daTOMC, MO3TOMY €ro 5HCPruss MCHBIIIC. YUToObI BBITAIIUTL 3JICKTPOH U3 TBCPAOIO
TCJIa, HY?>KHO 3aTpAaTUTh SHEPTHUIO, PABHYIO Pa3HOCTH MCIKAY 3Heprnel71 9JICKTPOHA B TBEPAOM TCJIC U
3Heprﬂeﬁ 9JICKTPOHA B U30JIMPOBAHHOM aTOMC.
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Ilouemy BHemIHee JJIEKTPOCTATHYECKOE T0Je He INPOHMKAET BHYTPb
NPOBOAHUKA (00bSICHEHHE 110 PUCYHKY HA 10CKe)?

E+E =0 -« T >
DJIeKTPOCTATHYECKOE mnoJie BHYTPH YEeAMHEHHOT 0 E
NPOBOJHUKA PABHO HYJIIO! 1
C kaxkoi uenbto kietka dapanest ucnonb3yeTcss B MAarHUTHO-PE30HAHCHOM _ N -~
TOMOI‘pa(i)e? A IIOYCMY BHYTpPU MNPOBOJHHWKA C TOKOM OBJICKTPHUUYCCKOC <
I10JI€ HE PAaBHO HYJIIO?
DJIeKTPOCTATHYECKAST HHAYKIUSA — HaBeJdeHUE JJIeKTPHYECKHX 3apsiioB B

MPOBOAHUKE, MIOMECIIICHHOM B 3JIECKTPOCTATHIECCKOE IT0JIC.

JonosHuTtenbHblii MaTepuaj. CpaBHUB pa3Mepbl U MAacCy JJIEKTPOHA C €ro AJIEKTPUUYECKUM
3apsJIoM, MBI BUJTUM, YTO B HUYTOKHOM 0OBbeMe (€CIIM OH €CTh) «CKOHIIEHTPUPOBAHA» Majlasi Macca
U CPaBHUTENBHO OOJIBIION 3JIEKTpUYECKUM 3apsa. bimarogaps 3TomMy 3J€KTPOH HCKIHOYUTEIHHO
«MaHEBPEH» - OH MOXKET JIBUTAThCS C OTPOMHOM CKOPOCTHIO M COBEPIIATH MIJIJTUAP/IBI KOJICOaHMH B
cekyHay. JleMoHcTpamus ¢ JABYMA — KOHIYKTOPAaMH,  COCIWHEHHBIMHU
MIPOBOJTHUKOM. MOXKHO JIM COOOIIHTH 3apsii dJIEKTPOMETPY, HE MPUKACASICh K
HEMY Ha3JIEKTPU30BaHHOM MaIOYKOM ? JeMmoHcTpanus. [Touemy
ANIEKTPOCTATUYECKOE T10JI€ BHYTPU MPOBOJHHMKA paBHO HYm0? e 3T0O siBIeHHE
ucronb3yercs: Ha mnpaktuke? Ilpumepwi: "knerka Papanes" (memMoHCTparus),
MHKPOQOHHBIN MPOBOJ B METAUTMYECKON OTUIETKE, ATIOMUHHUEBBIC KOJTAYKH HA
JNEKTPOHHBIX JIAMIIaX, OKPY)KEHHE IMOPOXOBBIX CKIIAJIOB CO BCEX CTOPOH
METAJUTMYECKON ceTkoil. Bo Bpems yparana ¢ MoOJHHSAMU O€30MacHO HAXOIUTHCS BHYTPH
aBTOMOOWJIS HE MOTOMY, YTO PE3MHOBBIE MOKPBIIIKH M30JUPYIOT BaCc OT 3€MJIH, a €llle U MOTOMY,
YTO €CJIM MOJIHMS YAAPUT B MAIIMHY, TO 3aps/ibl HE CMOT'YT I1OTIACTh BHYTPb.

Eciau npoBogHUKY c000IIEH 3JIeKTpUYecKHid 3apsii, TO IJie OH COCPea0TOYeH?
[Touemy sneKTpUYECKUI 3apsii BHYTPH MPOBOTHUKA JTOHKEH ObITh paBeH HYIIO?

Ha crepkHM OJMHAKOBBIX 3JIEKTPOMETPOB HaJleHEM TMoJble chepuyecKkue KOHACHCATOPHI.
3apsHKEHHBIM METAJIMYECKUM HIAPUKOM MPUKOCHEMCSI K MOBEPXHOCTU OJHOU M3 cdep, MOTOM K
npyroi. Beck 1 aneKkTpuYecKuii 3apsiy epeaal mapuk neppoit chepe? UtoObl mapuk MoTHOCTHIO
nepeial CBOU 3apsij SIEKTPOMETPY, IPUKOCHEMCSI K CTeHKE c(hepbl U3HYTPH (IeMOHCTpAIHs).
JonmosiHUTEbHBI MaTepHuas. JKPAHUPOBAHUE MOJISA TOYCYHOTO R R
3apsi/a 3a3eMJICHHOW METaUTMYECKOM TIIOCKOCTBIO (IEMOHCTPALIHS). - - |-
[IponeMOHCTPUPOBATh, YTO M30JIMPOBAHHBIN METAJUIMYECKUN JIHCT > e
HE JKpaHUPYET BHEIIHEE SJIEKTPUUYECKOE IOJIe, a 3a3€MIJICHHBIN - -
skpanupyer. Ilouemy? Ilepenaua »3JieKTpUYecKOro 3apsiia oT ) 1
MPOBOJHHUKA K TMPOBOJHUKY (PUCYHOK). JleMoHcTpamus [eneHus

AIIEKTPUYECKOTO 3apsi/ia Ha JIBE YaCTH U HA JIB€ PaBHBIC YACTH. —

IV. 3a0auu:
1. Kakoii yrom o ¢ BEpPTHUKAJIbIO COCTABUT HUTh, Ha KOTOPOW MOABEUIEH IIAPUK

»- »
» L

Maccoit 25 mr, umeromuii 3apsia 0,7 MK, ecnu ero moMecTuTh B TOPU30HTAIIEHOE
OJTHOPOJTHOE 3JISKTPUUECKOE TI0JIe ¢ HanpsbkeHHOCThIo 35 H/Kim?

2. B ogHOPOMHOM SJEKTPUYECKOM TOJ€ B BAaKyyMe HAXOJWUTCS TBUIMHKA MacCOU
4-10"" r, o6majarouias oTpuIaTeIbHBIM 3apsiaoM -0,016 HKi1. Kakoii 10mKHa ObITH
M0 MOJAYJII0 W HAMPABICHUIO HAMPSHKEHHOCTh AJEKTPUUYECKOrO TOJIsI, YTOOBI
MBUIMHKA OCTaBajlach B OKOE?
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3. CranpHoM mapuk paauyca R = 1 cM Haxonutcest B BO3AyXe HaJl CTAIbHOM TUIMTOM
Ha BeicoTe h = 10 cm. 3apsn mapuka q = +1 aKn. Kakosa cuna B3aumoaencTBus
HIapUKa C INIOCKOCTBIO, ECIIM OHA HE 3apsKeHa?

Bonpocwi:

1. Inst Toro 4toObl 3epHa OE3ABIMHOTO MOpoxa He "mpununanu" Npu KOHTAKTe K
MpeIMeTaM, UX TOBEPXHOCTh MOKPbIBAIOT rpadurom. [louemy?

2. [loueMy POBOJHUKH JIJISI OIIBITOB IO 3JIEKTPOCTATHUKE JENAIOT MOJIBIMU?

3. [loueMy nerkas He3apspKEHHAs METAJUIMYECKas TWiIb3a BCETa MPUTATHBACTCA K
TENy, 3apsSKEHHOMY JIIOOMM IO 3HAKY 3apsIoM?

4. 3apsKaeTcs I aHTEHHA, KOrJa HaJl Hel MPOXOAUT Ipo30oBasi Tyda?

5. 3apsauTcsa JM HEWTpalbHbIA MPOBOAHUK IIPU BHECEHWHU €0 BO BHEIIHEE
ANEKTPUYECKOE TOJIE?

6. Kak OyzaeT nBurarhcs 3apsiKeHHasi 4aCTUIA, €CIIM €€ MOMECTUTh BHYTPb «KIJIETKH
®dapajes?

7. ]IBa OJHOMMEHHO 3apsHKEHHBIX METALIMYECKUX Iapa OJMHAKOBOTO pa3Mepa MPUBOIAT B
compukocHoBeHnne. OMH U3 HUX MMOJbIi. Kak pacnpenensTcs 3apsaasl Ha 000ux mapax?

8. BO3MOXHO 7M1 C TIOMOIIBIO 3apsHDKCHHOTO Tela, He MEHsSS ero 3apsjia, 3apsAiauTh JIBa JPYTHX
Tena?

V. §41.

1. ITone HENmb3st MOTPOTATh, MOHIOXATh WM CTYKHYTh, IOTOMY YTO OHO HE IMEPEHOCHUT BEIIECTBO, a
MEPEHOCUT TOJIbKO AeiicTBHe. Tak 11 310?

2. Ilepeuncnure u ONMMUIINWTE NEHCTBHS (MCTOJb3yeMble MaTepUaibl U METOJIUKY), TIPU KOTOPBIX
MaJICHbKUH METAJUTMUYECKUN MIap 3apSIUTCS TMOJIOKHUTEIBHO 0€3 MPUKOCHOBEHHUS K 3apSHKEHHOMY
Temy.

3. Ilpemtoxure criocod U3MEpeHHs HAMPSHKEHHOCTH JIEKTPHYECKOTO T0JIS 3EMITH.

...ONeKmpudeckull Guoud pacnpocmpaHsemcs 60

8cex menax 8 COOmeemcmeauu ¢ ux opmotl.
Llapnw Kynou

Vpox 7. | < HANPSKEHHOCTD 3JIEKTPOCTATHYECKOI'O ITOJISA

MPOBOJIAIIEIO IIAPA U BECKOHEYHOM IIJIOCKOCTH
Ilens ypoxka: Ilpumenuts Teopemy ["aycca s onpeneneHust HANPSIKEHHOCTH MO
PaBHOMEPHO 3apsDKEHHOM cdephl (MTPOBOAIIETO MIapa) U OECKOHEYHON MIIOCKOCTH.
Tun ypoka: KOMOWHMPOBAHHBIH.

Obopyooeanue: d>ICSKTPOMETP W MPUHAAJICKHOCTH K HEMY, JJIEKTPOCTATHUYCCKUI
MasITHUK, BBICOKOBOJIBTHBIA BBIIPSIMUTEIb.

IInan ypoka:

BerynurensHas 4acthb
Ornpoc

OObscHEHUE
3aKperieHue
3agaHue Ha IOM

Il. Onpoc ghynoamenmanvuoiii: 1IpoBOTHUKY B 3JIEKTPOCTATUUECKOM TIOJIE.

aogrwnPE
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3aoauu:

1.

Kamnsa Bomwsl pagmycom 0,02 MM HEmoaBMKHO B3BelleHAa B Bo3ayxe. Ecim
HaIpPsHKEHHOCTh 3JEKTPUUECKOro NoJisl y moBepxHocTH 3eMiau pasHa 100 H/Kx, To,
CKOJIbKO U30BITOUYHBIX 3JIEKTPOHOB HA 3TOM Karuie?

. ToueuyHbI!l MOJOKUTEIBbHBIN 3apsia BeIUUMHON 2 MKKIT MOMEMmEH MEXAYy IByMs

NPOTSHKEHHBIMU  TIJITACTUHAMH, PAaBHOMEPHO 3apsDKCHHBIMU — Pa3HOMMEHHBIMU
3apsiiamMu.  Moayiab  HampsDKEHHOCTH  DJIEKTPUUECKOTO  TOJs, CO37aBaeMOro
MOJIO)KUTEIBHO 3apsiXKEHHOM TUIaCTUHOM, paBeH 10° kB/M, a mois, co3gaBaeMoro
OTPHUIIATENIPHO 3apsSHKEHHOW IMUIAaCTHUHOM, B 2 pa3a Oombine. Ompenenure Moayib
AIIEKTPUUYECKOM CHWIIBI, KOTOpass OyJeT JeMCTBOBAaTh HAa YKAa3aHHBINM TOUYEUYHBIN
3apsi.

. ToHkHi1 cTepkeHb paBHOMEPHO 3apsikeH 3apanoM 0,33 HKi m corHyr B Buzae

OKpY>KHOCTH pamuycoM 0,5 M Tak, 4TO MEXIy KOHIAMH OCTAJICSI BO3IYIIHBIN
3a30p 0,02 M. Omnpenenurte HANPSXKEHHOCTh AJIEKTPUYECKOTO TOJISI B IEHTPE
OKPY>KHOCTH.

. Ha PacCTOAHUNHU h ot HpOBOJ]HIIIGﬁ 0eCKOHEUYHOM INIOCKOCTH HaxXoJUuTCA TOYCYHBIN

3apan +q. OHpe,HeJII/ITB HaNpsAKCHHOCTD ITOJIA B TOYKE A, OTCTOHHIGﬁ OT IIIIOCKOCTH
" OT 3apAaa Ha paCCTOAHUU h.

Bonpocwi:

1.

DNEeKTPOCKOI, CTOSIIUK BOJIU3M JEHCTBYIOIICH dIeKTpoOpHON MAIUHBI,
3apspkaetcs. [louemy? Kak ycTpaHUTh 1€ICTBUE MAILIMHBI HA 3JIEKTPOCKON ?

.I[Ba 3APSKCHHBIX MCTAJUIMYCCKHUX IIapa OJWMHAKOBOIO JIWaMCTpa IIPUBOIAT B

conpukocHoBeHHne. OauH u3 mapoB noibiid. [lopoBHY 1M pacnipenensiTcs 3apsijibl
Ha mapax?

. Kak 0OBsicHUTB, TIOUYEeMY 3apsabl KaXXJOro 3HAKa, WHIYIIMPOBAHHbIE Ha

HEUTpaJIbHOM ITPOBOJHUKE IMOJHECEHHBIM K HEMY 3apsiioM +(, BCeraa MeHble q?

. KakuM crocoGoM 3apsiKE€HHBIM MPOBOJHUK MOKET OTIaTh BECh CBOM 3apsn

JIPYromMy H30JIMPOBAHHOMY HMPOBOJIHUKY?

. B kakom ClIy4dac 3aps’KCHHAA 4YaCTHIA B JJICKTPHYCCKOM IIOJIC ABHIKCTCA BIAOJb

CHUJIOBOH JIMHUM?

. [louemy BEKTOp HAMPSKEHHOCTH SJIEKTPUUYECKOTO TMOJISI BOJM3M TOBEPXHOCTHU

MIPOBOIHUKA MEPICHANKYISIPEH €r0 MOBEPXHOCTH ?

. Uto mpowm3oiieT, ecnu 3apsHKEHHYI0 HEMPOBOAANIYI0 chepy ONM3KO MOJHECTH K

He3apsHKESHHOM IPOBOISIIEH cdepe Toro ke paguyca?

. K mMerannmyeckomy mapuky, YyCTAHOBIEHHOMY Ha 3JIEKTPOCKOIE, OJTHOBPEMEHHO

MPUKACAIOTCST HAdJICKTPU30BAHHON HSOOHHTOBOM MAIOYKOW W pyKoil. 3aTem
OTHUMAIOT CHayaja pPyKy, a noToM najoudky. Kakoll 3HaK 3apsia MOJy4yuT
3JEKTPOCKOIT?

. Kax 6y;[eT JIeliCTBOBATh HA3JICKTPU30BaHHAas MMaJlIOYKa Ha MArHUTHYIO CTpCJ’IKy'?
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I11. DnexTpuueckoe mnosne BHYTPU 3apsSKEHHOTO MPOBOSLIETO IIapa, HA HEKOTOPOM

PAcCCTOSIHUM OT €ro MOBEPXHOCTH, Ha MOBEPXHOCTH I1apa (eMOHCTpAIIUs CIIEKTPOB).

AJTOPUTM ONpeJeeHUsT HAMPSIKEHHOCTH ToJNi 1apa (paBHOMEPHO 3apshKeHHOMU

chepnr). Yactueiii cnydait s r = R. [loBepxHOCTHas MJIOTHOCTH 3apsaa (1o

aHAJIOTUH C TOBEPXHOCTHOW MJIOTHOCTHIO MIECKA) U ONpEIeTICHUE 3apsiia pABHOMEPHO

3apspkeHHOU ceprl: = o-S. Dopmyna s onpeeseHrs HANPsHKEHHOCTH TOJs Ha
o

MOBEPXHOCTH 3apsHKEHHOTO MPOBOASIIETO mapa: E =—. DIeKTpuyeckoe MoJie Ha
&o

MOBEPXHOCTH W BHYTPU TOHKOW mpoBoasimeid miaacTuHbl. OmHOpOIHOE

AIEKTPUUECKOE T0JIe OECKOHEYHOW paBHOMEPHO 3aPSKeHHOM MJI0CKOCTH.

= 2ES=L ., E-2
o S_ﬁ-» & 2g,
L\ P — ITosie aBYX IUIOCKOCTEH C PaBHOM TNOBEPXHOCTHOM
g IJIOTHOCTBIO 3apsifia, HO C 3apsJaMH IPOTHUBOINOJIOKHOIO
_—1 2 / 3HaKa. Kak nanpasineno moisie? Yemy paBHa HanpsKEHHOCTBH IOJIA
MCXKAY IUIaCTUHAMH M 3a IpeaciaMu minactuH? B ombiTe I1I0Ka3aTb, 4TO ‘o .
PAaBHOMEPHO 3apsHKEHHAA INIOCKOCTh CO3JACT JJICKTPHUYCCKOC ITOJIE I10 E N -
00e CTOPOHBI OT HEC, a ABC MapalyICJIbHO YCTAaHOBJICHHEBIC IIJIOCKOCTH, —+> E_ E+
HCCYINUC PAaBHBIC 3apsabl IIPOTUBOIIOJIOKHBIX 3HAKOB, CO3IAr0T _E_» >

(o)
QJICKTPUYCCKOC IIOJIE B IIPOCTPAHCTBC MCKAY HUMHU: E=—. Mu

&,

0

Haqu/IJII/ICb paCC‘II/ITBIBaTB HaprDKeHHOCTL I1I0JIs B HpOCTBIX CJ'Iy‘IaSIX.
Kak ObIThb, €cjiu 3apsiji pacnpe/iejieH B MPOCTPAHCTBE MPOU3BOJIbHO?
V. 3a0auu:

1. K rmankoit OeCKOHEYHOH IIJIOCKOCTH, PaCIOJIOKEHHONW BEPTHKAJIbHO B TIOJIC
TSKECTU 3€MJIA U UMEIONIEH MOBEPXHOCTHYIO INIOTHOCTD 3apsifia G MPUKPEIICH Ha
HATH OJHOMMEHHO 3apsDKEHHBIM WIAPUK Macchl M u 3apsaom (. Hahtm cuny
HATSDKEHUSI HUTH U YTOJ1 €€ OTKJIOHEHUS OT BEPTUKAJIU.

2. Onexrpuueckuit 3apsan 3emun 570 kKn. KakoBa HampsiKEHHOCTh MOJISI Ha €€

MTOBEPXHOCTH?

Ymo 6yodem, eciu 3emis noiHOCmbio paspsaoumcs?
— Mu1 6ce ympem.
— Jla mv1 u max ece ympenm...
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. Kako#i 3apsin nomkHa Obuta Obl UMETh 3eMiis, 4TOObI KOBEpP-CaMoJIEeT ¢ 3apsjioM 1

Kit u maccont 1 T mapun Hag Hero? Paguyc 3emun 6400 km.

. JIBe GeckoHeuHble NapaljiebHbIe INIOCKOCTH HECYT PABHOMEPHO paclpe/iesICHHbIE

N 7 2

[0 HUM 3JIEKTPUYECKHUE 3apsiibl C MOBEPXHOCTHOU MII0THOCTHIO 0 = 0,4-10 " Ki/m
7 2

no=-0410" Kn/m". Onpenenuts HaNPS>)KEHHOCTH MOJISI MEXKAY TUIACTUHAMU U

BHE IUIACTUH, a TAKXKE DJIEKTPUUECKOE JABJICHUE HAa KXY INIOCKOCTb.

v . -7
. 3aps paBHOMEPHO 3apsKeHHON MeTtaminyeckoi mactunsl ( = 107 Ko [Inactuna

HaxXOJIUTCS B OJHOPOJHOM DJIEKTPUUYECKOM II0JIe, KOTOPO€ NEPHEHIUKYISIPHO
IIacTHHe. Pe3yIbTHpPYOMmAas HAPSHKSHHOCTH TI0JIS HaJl IUIacTHHOI 5-10° B/M, mox
mractaaoi 2-10° B/M. Onpenenute Maccy IJIACTUHBI, €CIM OHA HEMOJIBUYKHA B
AIEKTPUUECKOM I10JI€ U MOJI€ CUIIbI TSKECTH. 3,5 T B,

Bonpocwi:

1.

10.

11

BCGI‘I[B, JIN MOBCPXHOCTHAA IINIOTHOCTD 3apsiaaa Yy IMOBCPXHOCTHU

MPOBOJISIILIETO 1Iapa BO BCEX TOYKAX OJIUHAKOBA? £y
[Toyemy CONMMKAOTCS TUCTOYKHU 3aPsIKEHHOTO JIEKTPOCKOIIA, €CJIM K €ro MapuKy
NOJHECTH PYKY?

Ha paccrosiaun d oT 607611101 IPOBOIAIIECH MIOCKOCTH HAXOAUTCS TOYCUHBIH
3apsn . C kakoil CUJION Ha HETO JIEMCTBYET IIacTUHA?

3apsHKEHHBIM TPOBOJHUK, B3STHII B BHUIE JIUCTA, CBEPHYJIH B LMJIMHJIP.
N3meHnnach 1M HaOpsHKEHHOCTh  AJIEKTPUYECKOrO TOJISI Yy  MOBEPXHOCTH
MPOBOJHUKA?

Kak u3BecTHO, 3apsKeHHBIN MIApUK MPUTATHUBAET OymMaxKy. Kak usmeHurcs cuia
IPUTSKEHUS, €CIU OKPYXHTh METALTHYECKOW chepor 3apsKEHHBIM IIapHK;
OyMaXKy?

B momocte mpoBojsmiero Imapa IOMEIIeH TOo4YedHbIM 3apsia . M3obOpasute
CUJIOBBIE JIMHUU TI0JIA B TIOJIOCTU M BHE 1apa. YeMy paBHA HaNpPSy)KEHHOCTH OIS
B [IOJIOCTH; B BEILIECTBE Iapa; HA TOBEPXHOCTH 1apa?

Kak pacnpenensiercs s3neKTpUUeCKUi 3aps1 B IPOBOJAILIEM IIape C MOJOCTHIO?
Ha crone, Ha u3onsTOpE, CTOUT 3apsiKEHHBIN 3JEeKTpoMETp. UTOOBI pa3psauTh
npubop, YYCHUK KOCHYJCS PYKOM €ro Imapuka W YyBHUJAEN, 4YTO CTpENKa
OTKJIOHWJIACh Ha OOJIBIIUNA YTOJI, BMECTO TOT'O, YTOOBI MPUOIU3UTHCS K CTPEKHIO.
OOBsicHUTE SIBJICHUE.

N3BeCcTHO, YTO BHECEHHE HE3APSIKEHHOTO MPOBOJAHUKA B JJIEKTPOCTATHYECKOE
oJie, uckaxxaet ero. OObICHHUTE SIBIICHHE.

Kak wu3mMeHHTCS  HanpsHKEHHOCTh — JJIEKTPOCTATHYECKOTO  IOJs  BHYTPH
3apsKEHHOT0  MPOBOJHWKA,  €CIM  €ro  IOMECTUTb  BO  BHEIIHEE
AIEKTPOCTATUYECKOE TToNIE?

. I3menutcs au CHuJia, ﬂeﬁCTBYIOHIaH Ha 3apiaabl, CCJIIM MCKIAY HUMHU IIOMCCTHUTDb
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12.

13.

V.

1.

2.

w

HE3apsDKEHHBIM METAJUIMYECKUM Imapuk? PaccMOTpeTs pasHble ciydau: 3apsiibl
OJTHOMMEHHBIE WU Pa3HOMMEHHBIE, IIOJIOKEHUE [IAPUKA.

ONEeKTpUYECKU JHIOJIb IOMEIIEH BO3JIE NPOBOIAIIEH IUIaCTUHBI. B kKakom
HaIpaBJIeHUH OH OyJeT ABurarbcs? BecoM nunosis npeHeOpeys.

HanpsikeHHOCTh 3JeKTpUYecKoro nojist y nosepxHoctu 3emin okoio 100 H/Ku.
Kakomy cymmapHOMYy 3apsily IUIaHETBI 3TO COOTBETCTBYET?

§ 42.

CocraButh 00600Omaronyto Tadmuiy "HampsokeHHOCTh SJIEKTPUYECKOTO TOJA", HCHOJIb3Ys
PHUCYHKH, YEpTEKU U TEKCTOBBII MaTepHal.

IIpas mu Ixeposnamo Kapnano, koTopelii yTBepkian: «SIHTapp He MNpUTATHBaeT K cebe
COJIOMHHKY, KOTJa 4TO-TH00 WX pa3/eNseT, MPUTSDKEHUE JKelle3a K MarHuTy HE HCIBITHIBACT
AQHAJIOTUYHBIX TTOMEX»?

. IloueMy yesoBEK HE YyBCTBYET IEKTPUUYECKOTO TOJIS 3eMIIH?
. Ecnum BeICTymarommi W3 3apsHKEHHOTO KOpIyca 3JIEKTpOMETpa KOHEILl CTPEXKHS HaKpbITh

METAJNINYECKUM CTaKaHOM C M30JMPYIOIIEeN pPyUKO, MOCTaBUB €ro Ha KOpIyc Npudopa, cTpenka
anekTpomeTpa onaaet. [louemy?

. Ham poBHBIMM ydacTKaMM TIOBEPXHOCTH 3€MJIM HUMEETCA  IAJNEKTPUYECKOE II0Je C

HanpspkeHHOCThIo 100 B/M. OuenunTe 3apsiz Bamiero tesa, €y Bbl JISKUTE Ha TUDKe?

. 3BecTHO, 4TO BOJM3M TMOBEPXHOCTH 3EMJIM CYHIECTBYET 3JIEKTPOCTaTUYECKOTO IOJIie

HanpspkeHHocTho nopsiaka 100 H/Kn. [pennoxkure sSkCieprMeHThI 1151 U3MEPEHHUS 3TOTO MOJIS.

. IlocTaBbTe IEKTPOMETP Ha M30JIATOP U 3apsiIUTEe €ro. 3aTeM COOOIIMTE TOTO K€ 3HaKa 3apsn

KOPITYCY 3JIEKTPOMETpa, MOKa CTpesIKa He MPUJET B HyJIeBOE MoyoxeHue. YTo mpousonaer, eciu
KOCHYTBbCSl PYKOH cTepxkHsa saekTpomerpa? Ilouemy? A ecim 3aTeM KOCHYThCA Kopryca
anekTpomeTpa? MoKHO JTU TaKUM 00pa30M TOJHOCTBIO Pa3psAIUTh AEKTPOMETp?

. 3MeppTe MOBEPXHOCTHYIO INIOTHOCTD JIUCTa OyMaru.

B ousnexmpuxe, naxooswemcs noo oeiicmeuem 321eKmMpoOSUICyuiell

CUTIbL, Mbl MOJCEM NPeOCmasisimyv, Ymo 2JeKmpuiecmeo 8 Karicooll

MOJleKylle maK CMeweHo, Ymo OOHA CMOPOHA MOJEKYIbl Oeldemcs

NONOACUMETLHO HAINEKMPUZOBAHHOU, a OpY2as — OMPUYAMETbHO.
Makceenn

E Ypox 8. g JAADJIEKTPUKHU B QJIEKTPOCTATUYECKOM IIOJIE

ITouemy Mokpasi Gymara pBercs Jierde, 4em cyxas.

HeJlb YpPoKa: [To3HaKOMUTH yYHJalluxcCsa ¢ ABYMA BUAAMHU JUIJICKTPUKOB, HCKOTOPBIMHA

U3 HUX CBOWCTB H AaTb IIPCACTABIICHHC 00 wmux IIOBCACHHMHKM BO BHCIIHCM

QJICKTPOCTATHICCKOM IIOJIC.

Tun ypoka: KOMOWHMPOBAHHBIH.

Obopyooeanue: >IESKTPOMETP, BHICOKOBOJBTHBIN BBINIPAMUTENb, JTUAJICKTPUYECKAS

miactuHa. Jlnadgunem "CraTHueckoe 3JIeKTPUIecTBO".
IInan ypoka:

BerynurensHas yacthb
Onpoc

OObscHEHUE
3aKperieHue
3agaHue Ha IOM

agrwn e
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Il. Onpoc ¢ynoamenmanvnwii: 1. HanpspkeHHOCTh 3JIEKTPOCTATUYECKOTO MO
3apsKEHHOTO MpoBodIero mapa. 2. HanpspkeHHOCTh 3JE€KTPOCTaTHYECKOTO MOJIS
PABHOMEPHO 3apsKEHHON OECKOHEUHOM MIIOCKOCTH.

3aoauu:

1. IImockuil KOHAEHCATOP HAXOAUTCS B OJHOPOJHOM BHEIIHEM JJIEKTPUYECKOM IOJIE
C HaNpPsHKEHHOCTBIO 10 H/Ku, NEpPIEHAUKYJIApHOM 1u1acTuHaM. [Dinomans
mnacTuH KoujaeHcaropa 1000 cm’. Kakwue 3apsaabl OKaXyTCAd HAa KaXIOW U3
IJTACTUH, €CIIU UX 3aMKHYTh HAKOPOTKO?

2. B muiockoM KoHJeHcaTope Ha JeBYH OOKIaJKy MomemiaroT 3apsa +Qi, a Ha
npaByto +Q,. BHyTpp KOHAEHcaTOpa mMmapajuieNbHO OOKJIaJKaM IOMEIaloT
HE3apsHKEHHYI0 METaNIMYecKyto miactuny. Kakue 3apsaapl OyAayT MHAYLHUPOBAHbI
Ha MOBEPXHOCTX TUIACTHHBI, eciiu Q, > Q47

3. [Iee MeTauiMuecKue IUTACTMHKM PACHOJIOKEHBbl MapayiebHO Ha OJIM3KOM
paccrosiHuM ApyT oT Apyra. [lepBoii minactuHke cooommmm 3apsan 2 MK, a BTopoi
— 3apsaa 4 MKn. Onpenenuts 3apsiibl HA CTOPOHAX MEPBOM M BTOPOM IMJIACTUHKH.

BHyTpu ninacTUHOK noJie paBHO Hyt0. Tak?

4. Kakas 10751 JIEKTPOHOB JI0JDKHA YUTH U3 MPUIIOBEPXHOCTHOTO CJIOS MEH TOJIIIUHONW 5° 100,
4TOOBl HKPAaHUPOBATh MEPHEHAMUKYISIPHOE MOBEPXHOCTH BHEIIHEE 3JIEKTPUYECKOE I0JIe
HaIpsHKEHHOCTHIO 3+ 10° H/K?

Bonpocwi:

1. Ha snektpockone nuMmeercs HEOOJNBIION dJIeKTpuyecKkud 3apsa. Ecnu k mapuky
AJNIEKTPOCKOIA MPHUOIMKATh CHIBHO HAdIEKTPU30BAHHYIO MAJIOUYKY, HECYIIYIO
OOJBIION OTPUIIATEIBHBIN 3apsijl, TO JUCTOUKH OyIyT CHauyaia onaaarh, a MOTOM
orsITh pacxoautcs. Kak 3To MOXKHO 0OBSICHUTS?

2. JIBa OOMHAKOBO 3apsSKEHHBIX NPOBOMSIIMX IIapa MOMEMIEHbl Ha HEKOTOPOM
pacctostHud Apyr otr japyra. C OAWHAKOBOW JIM CUJIOW OHM B3aMMOJIECHCTBYIOT,
€CJIM UX 3apsbl OJJHOMMEHHbIE, UJIA €CIIA UX 3apAJibl PA3HOUMEHHbBIE?

3. BHyTpu metamnmuyeckoil He3zapsyKEHHOU cdepbl HaXOIWUTCA TOYECUHBIN 3apsn (,
CMENIeHHBIN OT 1eHTpa cheprl. Kak OyneT BBITIIANETh KApTUHA CHUJIOBBIX JIMHUI
AIIEKTPUYECKOTO TIO0JIsI BHYTPHU U BHE chepbl?

4, YeyoBek, CTOS Ha HW30JHMPYIOLIEH ITOACTABKE, IMPUKACAETCA K 3apSKECHHOMY
M30JIMPOBAaHHOMY NPOBOAHUKY. lloNHOCTRIO 7nM  paspsauTrcs nOpu  3TOM
MPOBOJTHUK?

5. Ilouemy cTpenka SIEKTpOMETpAa OTKIOHSETCS, €CIH €ro KOPIyCy COOOIIUTH
ANeKTpuYecKkuil 3apsif? bByaeT 1M OTKJIOHSTBCS CTpENiKa, €ClId CTepKEeHb
anexkTpomMeTpa He OyaeT 3azemsieH? Eciin Ha cTepkKeHb AJIEKTpOMETpa HaAeTh
MOJIBIN METAIUTUYECKHM 1ap?

6. OnHOW U3 XapaKTEPUCTUK MUCUed Oymaru SBIsSETCS €€ IUIOTHOCTh G, IS

. 2
M3MEPEHUSI KOTOPOIl UCIIONIB3YIOT BHECUCTEMHYIO eIMHUIY T/M°. Kakoe naBieHue
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OKa3bIBACT HA CTOJI JIUCT 6yMaFI/I IJIOTHOCTBIO G?

MoryT 11 ABa OJHOUMEHHO 3apsIKEHHBIX TEJIa IPUTATUBATHCS APYT K APYry?

Kak 3amuTtuth pabOTHHKOB JabOpaTOpuu, B KOTOPOH SKCHEPUMEHTHUPYIOT C

OOJIBIIUMHU QJICKTPOCTAaTUYCCKHUMHU 3apdaiaMu, OT I[GﬁCTBH)I QJICKTPUYCCKOT'O ITOJIA

ATHUX 3aps0B?

9. MOXHO JId C MOMOILBIO OJHOTO 3aPSKEHHOr0 Teja 3apsJuTh APYroe Teao Tak,

YTOOBI €ro 3apsj ObUT OOJIbIIe 3apsia IEPBOro Tena?

1. [AudjieKTpuKHU — BellecTBa, IJI0X0 NPOBOASIINE 3JIeKTPUYECKUH TOK.
[Ipumepbl AMANEKTPUKOB: AUCTUIIMPOBAHHAs BOJA, MHEPTHBIE Tas3bl, CIOAA, napadpuH, Oymara.

RN
Ve |

+ + + 4o

—

[lo3HakoMuUMCA C HEKOTOPBIMH M3 DJJEKTPUYECKUX CBOWCTB
JTBIEKTPUKOB. OMBITHL € JIEKTPOMETPOM (0ciabjieHuEe BHEIIHETO
noJisg AU3IeKTpUKoM). OObsSCHEHUE IO PUCYHKY:

c._0' -
E="E=":E,=E-E. p _E

& & g
JJIEKTPOCTATHYECKOE MOJe BHYTPH [IMIJIECKTPHKA

(repmuH BBejaeH DapajgeeM 111 0003HAUCHHUS BEIECTB, B

KOTOpbIS MIPOHHKAET AIEKTPUUECKOE moJje).
JAndjiekTpruYecKasi MIPOHUIAEMOCTb CPeAbI (peakius Ha SIEKTPHIECKOE MOJIE).
IIpumepsl: &, ,= 81, gp = 2. nonspHete HenonspHste
YactuuHas nojsipuzanus IUdJIeKTpruKa. MoxxHO Ji, B FERIN
KaKk B ONbITE C MPOBOJHUKAMH, 'CHATH' @ @ }3”;
AIEKTPUYECKUI 3apsi Cc nosepxoctn @O E=0
JPJICKTPUKA, MNPUKOCHYBIIUCH K HEMY PYKOM? € > ,i,fj:; ’5}
Reoo®

MoxHO 1 3apsAIUTh

HPOOHUTOBYIO  IAJIOYKY,

IPUKOCHYBIIKCH €10 K OOPHY BBICOKOBOJIBTHOTO BBIIPSIMUTEISA?
BHyTpeHHee cTpoeHre AUAIIEKTpUKa Ha TpUMepe Tra3000pa3Horo Bojgopoaa. LleHTps

pacrpeneneHus MoJ0KUTEIbHOTO U OTPULIATENIBHOTO 3apsiia B aTOME BOJIOPO/A.
Henoasipubie amdjiexTpuku. Mosekyaa Boabl (3JeKTpuyeckuii qumoJb). OnHa

COCTOMT M3 OJHOr0 aroMa KHUCIOpPOJa M JBYX aTOMOB BOJOPOJAa M HANOMUHAET
rogoBy Mukku Mayca: KpymHBI aTOM KHCJIOPOJa - TOJIOBA, a 00Jee MEIKHE aTOMBI

BOJIOPOJIa CBEPXY - YIIM. ATOM KHCIOpPOJa 3apskKaeTcs MOJIOKUTEIbHO, a BOJIOPOJ

MCHBIIIE TIPOTOHOB, Bcerga ciiabee. Boma —

pacTBOpuUTEND!

HHonsipubie

JAMnoabHbIA MOMEHT: p = (f.
JomosanTeabHass ”HGOpMAIHS.

MOJIOKHUTENIbHO. B Mupe atoMoB TOT, y KOTO +f-----=-- o TS aasisiaigiele
4—/’ 4@5
————— =—-—-p F > - -
AHIJIEKTPUKH. XE F@
=i » - - >——<="
“«—o—o—>

Monelcyna CO BHAYUTCIIBHBIM  PAa3ACJICHUCM  3aps/10B
€CliIn  ABC TaKUC MOJICKYJIbL

CTAHOBUTCS OYCHb «KOHTAKTHOM»:

QJICKTPOCTATUYCCKOI'O IMPUTAKCHUA 00s13aTCNBbHO  HX COCONHUT.
MMPUCOCAUHACTCAH

ype3BblYaiHO  «unyun». OpjHa

OKaXYTCSl  PSIIOM,
[TosToMy MOJEKYIIBI
K Ipyrou HT. 1.,

cujia
BOJIbI
obpa3ys



6€CKOHCLIHyIO CCTh CHUJIBHBIX  B3aHMMHBbIX CBSI3CH. HOI[O6HO MarbHury, MOJICKYJIa BO/JbI
(IIPHUKICHUBACTCA» K MHKPOCKOIIMYCCKHMM YaCcTHLaM TI'pA3M H y6HpaeT nx. Bot moucMy BOJa
ABJIAETCA TaKUM OTJIMYHBIM 4HUCTAIIKMM cpeactBoMm! Ilouemy pasorpeBaroTcs MNpPOAYKTHI B
MHUKpPOBOJIHOBKE?

JAM3JIEKTPUKH BO BHEUIHEM JJIEKTPOCTATHYECKOM II0JI€ (IEeMOHCTpAIlMs MOJICIN
aneKTpryecKoro aumosist). Cuiibl, JEHCTBYIONIME HA JAMUIOJIb B OJHOPOIHOM 3JCKTPHUUYCCKOM IOJIC:
M =gE/sinx.

Honsipusauusa  audjaexkTpukoB. Ilonsipuzanmed AUDIEKTPHMKA Ha3bIBaeTcs
Npouecc OPUEHTALMH JUIOJIeHd WJIH NMOSAIBJICHHMS IO/ BO3JXEeHCTBHEM BHEIIHEro

AJIEKTPUICCKOI0 MOJIAA OPUCHTUPOBAHHBIX 110 IMOJII0 IlPIl'IOJIGﬁ.

JononHurteabHbIil MaTepuan: COOTBETCTBEHHO TpPEM TpyldraM JUAJIEKTPUKOB pazudaioT TPU
BHUJIA TOJIAPU3ALIMU: OJIEKTPOHHAs, JWNOJbHasg, HOHHad. [lonHON oOpueHTauu AUIONEH
MPEMSTCTBYET TEIUIOBOE JIBUYKEHHE MOJIEKYNl AudJeKTpuka. YeM OoJbllle HampspKEHHOCTD
BHEIIHEr0 TOJs, TEM CUJIbHEE IMOBOPOT JUIOJIEH (Mojspu3anys), MOSTOMY JIUAJIEKTpUYecKas
MIPOHUIIAEMOCTh BEILIECTBA OCTaeTcsl Heu3MeHHOW. Ilpu HHU3KMX TemmepaTypax OHa JOJDKHA
Bo3pacrtarb?! Ho Bo3pacTaeT u BA3KOCTh AMDIEKTpUKa!

B 1880 r. Ilsep u ero Opar Ilons Kak mokaszanu, 4TO MpH CKATUU HEKOTOPBIE KPHUCTAJLIBI
MIPOU3BOJIAT IEKTPUUECTBO. DTO SBJICHUE HA3bIBAETCS TEMEPh Mbe30AIeKTpuieckuM 3¢ dexrom. B
UX OIBITaX MCIOJIB30BAINCHh KPUCTAIIBI TypMaJIMHA, KBapla U Tonasa. Koraa yacth auanekTpuka
MOJIy4aeT M30BITOUHBIM 3apsii, OH OCTAaeTcCs B TOM JK€ MecTe, a HEe paclpelesercs Mo BceMy
o0wekTy. B 1881 r. Oparbs Kropu Hamm oOpaTHbIil 3QQEKT: B NMEKTPUUECKOM T0JIe HEKOTOPhIE
Kpuctauiel neopmupoBanuch. M xots medopmanus Oblla Majia, 3TO SBJICHHWE HAIIO TO3XKE
MIPUMEHEHHE B MbE30M3IYyYaTeNsiX U JETeKTOpax 3ByKa, a Takxke JUIsl (POKYCHPOBKU ONTHYECKUX
KOMITIOHEHTOB. [Ibe30snexkTpuueckass mneyaTtHass rojoBka B mpuHtepe. Ilbe3odsekTpuuyeckuid
3¢dexT - mossIpU3aIUA UIICKTPUKA TMOJ MEUCTBHEM MEXaHWYECKUX HAMPSHKCHUH (TIpsiMOM
nbe3odJiekTpudeckuii d¢dexr). OOpaTHbI Nbe303JeKTpuYecKuil 3(p(PeKT - BO3HUKHOBEHHE
MEXaHUYECKUX JAepopManuii 1Moja ACUCTBHEM DSJIEKTPUUECKOTO TMOJs. JIeKTpPeThbl (TUTAaHUT
KaJIbIUsl, TOHKHE TIOJIMMEpHBIE TUIEHKU JlaBcaHa, (TopoIiacTa, nojaukapOoHaTa) - aHaJIOT MarHuTa.
Cernerosnexktpuku. [louemy 5JeKTpeTbl M3 CErHETORNIEKTPUKAa O00JaJaloT MallbIM BpEMEHEM
*u3Hu? Kak monydaroT 37eKTpeThl? DJIEKTPETHBIM MaTepual MOMEMIA0T MEXAY 3JIEKTpPOJaMu,
HarpeBaroT, BbIAEpKUBaIOT noj HanpsbkeHueM 10 — 20 kB, He cHuMas HampspKeHUs, OXJIaXIaroT,
MIOTOM CHHUMAIOT HamnpsHKeHHE U HU3BIEKAIOT d3ekTper. OOOCHYHTEe MOaHHYI0 TEXHOJIOTHIO
nosyueHusi anekrpera. Ilpemnoxkute aApyrue  cnocoObl  MOJIydeHUs
aneKkTpeToB. MuKpodoH Ha 31eKTpeTax (3aKOpOUEHHBIHN 3JIEKTPeT), ra3oBast
«UIENKAIOIIAsy 3a)XUTalka u IpuOop, BHI3BIBAIOIIUIN 3IIEKTPOIIOK. -+

- ¥

Ipo6oii nudrjekTpuKa (BEIIECTBO M MPOOHMBHAS HANPSHKCHHOCTH IIOJIS):

BO3IyX (3-10° H/Ki), tparcopmaroproe macio (18-10° H/Ki), napaduu - F
(30-10° H/Ku), cmroma (200-10° H/Ki). JleMOHCTpAuus 3JIEKTPHYECKOrO -+
po0ost Bo3ayxa u oprerekia. TemnoBoit mpoOoi (pa3orpeB AUdIEKTpUKa). Y

KaKoT0 U3 MaTepUaioB HAMIY4IINE U30JIUPYIOIIHE CBOCTBA? ﬁ
IV. 3a0auu: AVAR AL

1. Kakoro pa3mepa pomxkHa OBITh mpoBoAsmias cdepa, 4YTOOBI yaepkaTb B
BO31YyLIHOM cpene 3apsan 1 Kin?

2. CTexyisiHHAsT  TUIACTMHKA  PACHOJIOKEHA  MNEPHEHAUKYISIPHO  OJAHOPOJAHOMY
3JIEKTPUUYECKOMY MO0 HAIPSKEHHOCTHIO 10" H/Ko1. Haittu HANPSHKEHHOCTD TOJIA
B IUIACTUHKE, a TAaKX€ IUIOTHOCTh CBS3aHHBIX 3apsAJIOB, BO3HUKAIOIIMX Ha
MMOBEPXHOCTSX IJIACTUHKH.
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3. Merammueckuil map auameTpoM 4 cMm mnorpykeH B mapadus. [ToBepxHocTHas
IJIOTHOCTh 3apsja Ha IIape 0,8-10®° Ku/m°. Kaxkosa HaNpsHDKEHHOCTh TOJSL B
napaguHe Ha pacctossHud 20 cM OT HOBEPXHOCTH I1apa’?

4. OnpeAenuTh AUDICKTPUUYECKYI0 MPOHUIIAEMOCTh TpPaHCPOPMATOPHOIO Macia,
€CIIM JIBa OJMHAKOBBIX AJIEKTPUYECKUX 3apsija B BaAKyyM€ B3aUMOJCHCTBYIOT Ha
paccrosinuu 0,2 M ¢ TOM ke CHIION, 4yTO U B MacJe Ha paccTosiHuu 0,14 m.

Bonpocwi:

1. Ilouemy kpynuibl MaHKd (AUDJIEKTPUUYECKUE CTPEIKH) OPUEHTUPYIOTCS BIOJIb
CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIsI?

2. Kakoii 1omkHa OBITh CTPYKTYpa MOJIEKYJIBI IBYOKHCH YTJIEpOJia, €CIIU U3BECTHO,
YTO OHA SIBJISIETCS HEMOISIPHOM?

3. UeMm OOBICHUTH, YTO JIErKMHA OY3MHOBBIM IIApHUK, BHAYalle MPUCTABIIMN K
HA?’JIEKTPU30BAaHHOM MAJIOUKE, 3aTEM OTTAJIKUBAETCS OT Hee?

4. HadnekTpu3oBaHHBIM METAJUIMUYECKUM IIAPUK OINYCTUIM Ha JHO CYXOH
CTEKJITHHOM MPOOUPKU U TMOTHECIIN €€ K DJIEKTPOCKomy. PazoiayTcs a1 TUCTOUKHU
3JeKTpocKomna?

5. B pesynbrare mpo0osi TBEpAOTO IUAIEKTPUKA OH OKa3bIBACTCS HEMPUTOJHBIM K
JTajdbHEHIIeMy TPUMEHEHHIO, a JKUJKUE MU Tra3000pa3Hble JUIICKTPUKHA MOTYT
NOABEPTaThCsi MHOTOKPATHOMY MCIIBITAHUIO HA TPOYHOCTh. [Touemy?

6. MOXHO 1M C TOMOIIBIO 3JIEKTPU3ALUUU YEpe3 BIHSHHUE MOIYyYUTh JBAa KYyCKa
IUAJIEKTPUKA, HA’JIEKTPU30BAHHBIX Pa3HOMMEHHO, €CJIHM JUAJIEKTPUK pa3pe3aTh
nomnoJjam?

7. Kak Benmer ce0st 2JEKTpUUECKUI AUMOIb B HEOJHOPOAHOM 3JIEKTPUYECKOM TIOJIE
WIN TTI0YEeMY 3apsKEHHOE TEJIO IPUTITHBACT MEJIKUE KyCOUKH Oymaru?

8. Kak m3meHutcs cuia, ACHCTBYIOIIAsl Ha Pa3HOUMEHHBIE 3apsiibl, €CIU MEXIY
HUMH TTIOMECTUTD HE3apsHKEHHBIN 1) MpoBOISIIIUE 11ap; 2) map u3 AUdJIeKTpruKa?

9. Yem OOBSCHUTH yAaJNEHWE TMBUIM M3 BO3AyXa C TIOMOIIBIO TOCTOSHHOTO
3JIEKTPUYECKOTO OIS ?

10. OIHMM U3 OCHOBHBIX HEJOCTAaTKOB JIIOCTPbl UMKEBCKOTO 3aKJIIOYaeTcs B
coOupaHuu OOJIBIIOrO KOJMYECTBA MBUTH (KOMOTH) HA MOTOJKE U CTeHaX BOJIM3U
moctpsl. [Touemy 310 mpourcxoaut?

11. Korga oOknagku MJIOCKOrO0 KOHAEHCATOpa HE MapajulesibHbl JIPYyT ApYyry, TO
JIUAIEKTPUK MEXIY HUMH OyJIeT mepeMeniaThCs, €CIM KOHJIeHCcaTop 3apsauTh? B
KaKyl CTOPOHY?

12. Kak 3aBUCHUT IUAJIEKTpUUECKas MPOHULIAEMOCTb ra3a OT €ro JaBJeHUs ?

13. Kak UMEHHO IPOUCXOAUT pa3eICHUE FNEKTPUUECKUX 3aPsI0B B TPO30BOM Tyde?

V. §43,44. Yup. 8, Ne 2, 5.

1. CocraButh oboOmaromnyto Tabauny "/IudnexTpuk", uCoab3ys pPUCYHKH, YEPTEXKH U TEKCTOBBIN

Marepuall.
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2. OObsicHATE TPUHLIUN PAaOOTHI SJEKTPETHOTO YCTPOWCTBA JJISi M3MEPEHUs BHUOpaIuii, uucia
00OpOTOB, JaTYMKa JABJICHUS, T'€HEpaTopa IepeMeHHOro Toka. I[Ipemnoxkure KOHCTPYKIHUIO
npubopa Ha 3JIEKTPETax, ¢ MOMOIIBIO KOTOPOIO MOKHO YIIPABIATH JIEKTPOHHBIM IYYKOM,
U3MEPSATH BIAXKHOCTb BO3/1yXa, U3MEPSTh JIEKTPUUECKUH 3apsl.

3. 3a 3TO TypMaJIuH Ha3bIBAIOT <«AJIEKTPHUECKUM MHHEpaaom»? HeoObYHOCTh €ro CTpOeHUs — B
MOJABMKHOCTH pellieTKU. Eciu kpucram TypMaliHa MEXaHUYECKU CHAABUTh, HOHBI BHYTPH HETO
CMECTATCSI M Ha KOHILIAX KpHUCTala MOSIBATCS SJeKTpUueckue 3apanasl. Ecim ke kpucramn
pacTsHyThb  -3apsiibl HIOMEHSIOTCST  MecTaMu.  [lo  KoJM4YecTBEHHBIM  J1a0OpaTOPHBIM
UCCIIEIOBAHUSAM C TYPMaJIMHOM M3BECTHO, YTO IIPU U3MEHEHUU €ro Temieparypsl Bcero Ha 1°C,
B KpHcTaJIe 00pasyercst dJIeKTPUIECKOe MMoJie HanpsHKEHHOCThIO 0kojio 400 B/cm. Tak urto mmns
IIOMAIIIHEr0 OIbITa IOJOMIET Kak HeOOJbIIOH KaMeHb, TaKk M HEOOJIBIIOW CKAaYOK B
temieparype. O4eHb HHTEPECHO.

4. OcyiiecTBUTE € TOMOUIIbIO AJIEKTPOPOPHONM MalIuHbl (BBICOKOBOJIBTHOTO TE€HEpaTopa)
ANIEKTpUYECKHU MpoOoil qudIeKTpHKa (CTOTIKK OyMaru) U UCCIEAyeTe ¢ MOMOIIbI0 MUKPOCKOTIA
(Jymbl) Kpasi TOJy4EeHHBIX OTBEpCTUH B cpenHed dacTu cronku. Kakue BBIBOJBI O TOKE B
TURJIEKTPUKAX BBl MOJKETE C/IeIaTh?

5. Ecnu Bogy B cocy/ie 3a3eMJINTh, TO B BEPTUKAIBHOM BHEIIHEM 3JIEKTPUUYECKOM I10JI€ (Harpumep,
AIIEKTPUYECKOM ToJie 3eMJIM) Karluld, Majaromue (pachbuisieMble) U3 Hero, OyIyT HecTH
AIIEKTPUYECKH 3apsij (reHepaTop 3apsKEHHBIX Karelb). JJOKaKuTe 3T0 U MPeaoKUTe IPOEKTHI
TEXHUYECKOTO UCIOJIB30BaHUs TeHEepaTopa 3apsHKeHHbIX Karelnb (ycTpoicTBo ToMcoHa).

...Coenacno smomy npeOCmMasieHUul0  INeKmMpudeckutl 3apsao  00)Clo6/eH

U30bLIMKOM —4acmuy OOHO20 ONpPeOeleHHO20 3HAKA, JJeKMPUYEecKUull. MmokK
00yCn08/IeH NOMOKOM SMUX 4acmuy, a 8 8eCOMbIX U30JAMOPAX umeem Mecmo
"Ousnexmpuueckoe cmewenue", eciu codeparcawuecs 8 HUX HAI1eKMPU30BAHHbLE
yacmuybl OKA3bl8AIOMCS YOANEHHbIMU OM C8OUX NOJIOHCEHUL PABHOBECUSL.

I". Jlopeny

L Vpox 9 i PEHIEHUE 3AJIAY

IMouyemy npu YUCTKe OBl IIETKON K Hell NPUJINNAIT BOPCUHKH U NbLIbL?
Henws ypoka: Tlpogomxuth GOpMUpPOBAHHE YMEHUW peIllaTh 3aauyd C HCIIOIb30-

BaHUEM IPEACTABICHUMN 00 AIEKTPUUECKOM IIOJIE.
Tun ypoka: penieHue 3aaad.
Oobopyoosanue: MUKPOKAIBKYJISATOP.

IInan ypoka:
1. BcrynurenbHas 4acTh
2. Ompoc
3. Pemrenue 3anau
4. 3aganue Ha IOM
Il. Onpoc ¢pynoamenmanvnviti: 1. JIudnexTpuku B 3IEKTPOCTATHYECKOM TOJE. 2.

DneKTpeThl U uX npuMeHenns. Kak paccuntarh Hanmps>KeHHOCTH TOJIs?

3aoauu:

1. [MonmoxuTenbHO 3apskeHHbBIN mapuk Maccoit 0,18 T u mmotHOCTHIO BemecTa 2100
KI/M°> HAXOJUTCS B PABHOBECHH B SKHIKOM JMAJIEKTPUKe rioTHOcThI0 900 Kr/m°. B
JTUDJICKTPUKE CO3aHO OJHOPOJHOE DJIICKTPUUECKOE TM0jie, HaNpsHKEHHOCTD
KoToporo paBHa no moayiwo 45 kH/Kn u HanpaBiena BepTukaibHO BBepXx. Halitu
3apsiJ IapuKa.
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.I[Ba 3apsKCHHBIX MIapWKa, IMOABCHICHHBIX Ha HHUTAX OHHHaKOBOﬁ JJIUHBI,

OIyCKalOT B KepocuH. KakoBa nOMKHa OBITh IJIOTHOCTh MaTepuasa IIApUKOB,
YTOOBI YTOJI paCX0KJI€HUS HUTEN B BO3IYXE U B KEPOCHHE ObUT OAUH U TOT Ke?

. 3apsOKEHHBIN [ApUK NOTPY3WJIM B KepocuH. Ha kakoMm paccTosiHMM OT LIapuKa

HaIpPsDKEHHOCTh MO OyJeT Takas ke, Kak Obula 70 MOTrpyKEHUS B KEPOCHUH Ha
pacctostnuu 30 cm?

. Onpenenute paguyc paBHOMEPHO 3apsSKEHHOIO MO OOBEMY IUAIEKTPUUYECKOTO

mapa (¢ = 2), ecnu Ha pacctosHusix 2,5 cv um 10 cM OT ueHTpa mmapa
HANPSDKEHHOCTH DJICKTPUYECKOTO OISl OJTMHAKOBBI.

. 3ao0auu:

1.

AJOMHUHMEBBIA IIApUK Maccod m = 5,4 T ¥ MJIOTHOCThIO p = 2,7 r/CM3, HECYIIUU
3apsag q = 0,1 MxKn nomeméH B CTEKISAHHBIA COCYJ C KEPOCHUHOM,
JTUBJIEKTPUYECKass MTPOHUIIAEMOCTh KOTOPOro € = 2 U MIOTHOCTBIO p = 800 Kr/m>,
OnpenenuTh 3HAYEHWE BHEUIHETO BEPTUKAIBHOTO SJICKTPUUYECKOTO TMOJIsl, MPHU
KOTOPOM IIapuK OYyJET OCTaBaThCs B MOKOE.

Bonpocwi:

1.

Uem O0OBACHSETCS YMEHBIIEHUE HAIMPSIKEHHOCTH DSJEKTPUYECKOTO TIONSI B
TUAJIEKTPUKE (MPOBOTHUKE)?

[lodemy 3apsKeHHOE TeNO MPUTATUBAET MEJIKHE KycOuku Oymaru?

Otyero 3akaHYMBAIOTCA HEyJauyell TMONBITKA "OTBECTH" B 3eMJIIO 3apsj
TRJIEKTPUKA?

[TonoXUTENbHBIM U OTPULATEIBHBIA TOUYEYHBIE 3apsiAbl MPUTATUBAIOTCS APYT K
apyry c¢ cuiioi F. YMeHbmnTCS 1M 3Ta cuiia, €ciii MOMECTUTh MEXIY 3apsaaMu
CTEKJISTHHBIN 1m1ap?

Bynert nu 351eKTpOH B3aUMOAEHCTBOBATH C HEUTPAILHBIM AaTOMOM ?

[Toyemy 371€KTPOHBI B U30JIITOPAaX HE MOTYT JIETKO MTEPEMEILIATHCS ?

Ha uTo pacxoayeT sHEepruro IBHKYILIAsCS B AUAJICKTPUUYECKON cpelie 3apsiKeHHas
yacTula (aHaJorus C IMIAPUKOM, KOTOPBIA KaTUTCS M0 PE3UHOBOM MIICHKE)?
[Toyemy npu noJsIpU3alUU JUAJIEKTPUK HArpeBaeTCs?

Merannuyeckuii 3apsKEHHBIM IIap OKPYXKEH TOJICTHIM C(HEpUYECKUM CII0eM
nusnekTpuka. M3o00pa3ute KapTUHY CUJIOBBIX TUHUM BHYTPHU U BHE TUAJIEKTPUKA.
[Toyemy 351eKTpUYECKOE OJIE€ U3MEHSETCA Ha TPAHULIE TUAIICKTPUKA.

V. [loBTopuTs § 41-47.

1.

2.
3.

OAMHAKOBO JM CHJIBHO MPUTATUBAIOTCS K HAdIEKTPU30BAHHOW Majouke OyMaKKU Ha CTEKIEe U
Ha METAJUIMYECKOH IracTuHe?

Korma XoTsAT pa3BUHTHTH pKaBbIi BUHT WM OOJIT, TO €T0 CMAaYMBAIOT KEPOCHHOM. 3auemM?

COop 3apsamoB, TEPEHOCHUMBIX MOJHHUEH, MTPOUCXOAUT 3a THICSUHBIE JONMH CEKYHIbl C
MUWJUJTMAP/IOB MEJKUX, XOPOLIO HW30JMPOBAHHBIX IPYr OT JpPyra 4YacTull, PacloJOKEHHBIX B
00Bnéme Heckonmpkux kM. Kak 310 mpoucxoaut?

. HOJ]HpI/IBaI_[I/ISI MOJICKYII, 06CCHC‘{I/IBaIOH_Ia$I BA3KOCTb BOJbI, HACTOJBKO BC€JIMKAa, 4YTO BOJa Tac€T
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W KUIIUT IIPpU TEMIICpaTypax Ha ACCATKHM W COTHU I'PaayCOB BBIIIC, YCM APYTIUC€C XUMHUYCCKUC
BCUICCTBA C MOJICKYJIaMU aHAJOTMYHOM BEJIMYMHBI U CJIOKHOCTH. Tak 11 310?
Ilo GecxkoHEYHON IUIACTUHKE W3 JUNUIEKTPUKA TONMIMHOW d paBHOMEpHO  paclpeneicH
SNIEKTPUYECKHI  3apsl C O0beMHOW TIJIOTHOCThIO p. Omnpeaenure HANPSHKEHHOCTb
QJICKTPHUYCCKOTO IOJII Ha pPacCTOAHMM X OT LCHTpa IUIACTHUHBI. I[I/IE)JIGKTpI/I‘ICCKaSI
IIPOHMIIAEMOCTS &.

B oamom cnyuae naw npunyun mpebdyem, umoosl Koau¥ecmeo pabomul, KOMopoe

noay4uaemcs, Ko20a mejd cucmemvl Nepexoosim U3z HaAYaIbHO20 NOJONCEHUS 80
emopoe, U KOauuecmeo pabomvl, KOMOpoe 3ampavuéaemcs, Ko20d OHU
nepexoosam u3 6mopo2o NOJIONCeHUsT 8 nepeoe, 8ce20a ObLIO 0OHO U MO Jice,
Kakos Ovl Hu ObLL Cnocob nepexood...

? I'. I'envmeonvy
Ypox 10. PABOTA JIEKTPOCTATHYECKOTI' O I1OJISA

KaKle JHEPIUI0 mMepeaacT IJNEKTPUHIECCKOE IMoJIe CBOOOIHBIM 3apsaaaM B cpe)le?

Ilens ypoka: [103HAKOMUTH YYEHUKOB C OJJHUM M3 CIOCOOOB BBIYUCIICHUS PaOOTHI
ANEKTPOCTATUYECKOTO MOJIS MO MepeMenieHuto 3apsaa. OCHOBBIBAsCh HA aHAJIOTUHU C
IPaBUTAIIMOHHBIM TIOJIEM, TMOKa3aTh, YTO padOTa B MOTEHIIUAJIBHBIX IMOJSAX MOXKET
OBITH OTpejiesieHa TT0 U3MEHEHHUIO MOTCHIINATBLHON YHEPTUH Tea.

Tun ypoka: ypoK — JEKIUS.
Oobopyoosanue: HA0Op KOHJEHCATOPOB, BBICOKOBOJIbTHBIA  BBIIPSMUTEID,
Pa3IBIKHON KOHAEHCATOP, U30JUPYIOIINE IITATUBBI, JIEKTPOCTATUUECKUN MASTHUK.

IInan ypoxa:

E

BcerynurensHas 4acTth
Jleknus

3akperieHue

4, 3amanue Ha JOM

. IloHsiTHE MOTEHIUAJBLHOIO IOJISI HA npuMepe rpaBuUTAMMOHHOIO IOJIA.

W

A' = mg (hy — hy) — pabora mons He 3aBHCHT OT BHAa TPAEKTOPHH,
M M03TOMY I10 3aMKHYTOMY ITyTH OHA paBHA HYIIO.

A
E I'paBuTanmoHHoe moje — NOTEHUHATbHO, a CHJIA THNKECTH -
T . [ J— 1
KoHcepBaTuBHasi cuna: A' = E; —E; . Ilo nocienneii dopmyse

paboTy TMOJISI paccuuTaTh Jerde, €Cial Mbl HAy4YUMCS OTPENeIsTh
NOTEHLUAJIBHYI0 SHEPTUI0 Tena B J00o0il Touke mouss. M3 cpaBHeHUA
nByX ¢Gopmyn st paboThl BHAHO, uTO E, B T'paBUTAMOHHOM TMOJE
3emun onpeaensercs Gopmymnoii: E, = mgh.

JuieKkTpocTaTHYecKoe moJe. [lonoXuTeapHO 3apsiKeHHOE
TE€JIO B  OJHOPOJHOM  DIIEKTPOCTATUYECKOM  TMOJE Y
MMOJIOKUTEIIEHO 3apsHKEHHOM O0KJIAIKH. Cuia,
AeHCTBYIOIIAs HAa 3apsiZKeHHOe TeJI0 (ApYyrux MoJIe Her):

F =qE. Pabora  »IEKTPOCTATHYECKOTO MO  IPHU
mepeMelleHur  3apsUKEHHOro  Teda  (aHamorus ¢
rpaBUTaliMoHHBIM TojieMm): A = (QE(d; — dy). PaGora He

3aBUCUT OT BHAA TPACKTOPpHUH, 4 MO0 3aMKHYTOMY IIYTH
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PAaBHA HYJI0. DJIEKTPOCTATHYECKOE 110JI¢ MOTEHIHATBHO, 2 JJICKTPHUYECKAas CHIIa
— KOHCEpBATHBHAS CHJIA.
Torna A' = E, —E, . W3 cpaBHeHus aByX Gopmyn Juii pabOThl BUIHO, 4TO

MOTEHIIMANbHAsT JHEPTrUusl 3apsjia B OJHOPOJAHOM DJIEKTPOCTATHYECKOM IOJe
onpenensiercss popmynoit: W = Ed. [ToTeHnuansHas sHeprusi 3apsHKeHHOTO Tela B
aneKkTpocTaTudeckoM noje. Kak ee onpeaenuts B 11000 Touke mossi?

Ilorenumnan (@) — PHepreTHYecKoe CBOMCTBO JAHHOW TOYKH 3IJIEKTPOCTATH-
YeCcKOro ToJifl, u3MepsieMOe OTHOLIEHHMEM TMOTEHIHMAJIbHOW  JHEPIrUH
B3aUMOJelicTBUSI NPOOHOr0 3apsiia ¢ MoJeM K BeJUWYHHe JTOro 3apsjaa
(u3mepsieMoe OTHOIIEHHMEM PadoOThI, COBepIIaeMOH BHEIIHUMH CWJIAMH [0
NMepeHocy MNpoOHOro 3apsifa U3 0eCKOHEYHOCTH B JAHHYK TOYKY MO, K
BeJIMYUHE ITOT0 3apsiaa).

+0 —O Q= ﬂ
o, Qo
ITose 3agaHo, ecJIM U3BECTEH MOTEHIMAJ KAaXK/I0i ero Touku!
HC
@, Enununa norenmmana 8 Cu: 1 B = lﬂ? .
J
PaGora 3JIeKTPOCTATHYECKOT0 TOJHA TpU TEpPEMEIICHUU

3apspkeHHoro reina: W, =qe,, W, =q¢,. 4A'=W, -W, =q(¢, —¢,) =qU
PaGora AIEKTPUYECCKOTO IMOJIA IIOKA3bIBA€T, KAKYIO JHCPIrul0 nmepeaaeTt 3JEKTPUHYIECKOE 110J1¢
3apsiiaM, nepeMernasi MX U3 OJJHOM TOYKH B IPYryI0.
JJleKTPUYEeCKOe HAMNpPsKeHue (U) - CBOWCTBO JJIEKTPOCTATHYECKOr0 MOJIS

to _o CoBepmIaTh padoTy, mepeMelnasi 3JIeKTPHYeCKHH 3apsa w3
OHOW TOYKH MOJS B APYIryH, H3MepsieMoe OTHOIIEHHEM
MPOU3BeIeHHOI PadOTHI K MEPEHECEHHOMY 3apsay.

o DHEpruo MOKHO 3amacaTh, epeMenias 3apsia IpOTUB JEeHCTBUS
2

ANEKTPUUECKON cuiibl. PaboTa BHEMIHUX CHJI MPHU MEPEMEIICHUH

3apsKEHHOIO TeJla B 3JIEKTPOCTaTUYECKOM Tosie: A = (-A¢.

3menenue QJICKTPUYICCKOTO NOTCHIHAIA MCKAY ABYMS TOYUYKAMHU SJICKTPHUYCCKOT'O IIOJIA (I_ICHI/I)
Ha3bIBAIOT PA3HOCTHIO ITIOTCHIHNAJIOB.
N3mepenue pasnoctu noteHuuanoB. Equaunia paznoctu noteHnuaios B C1U: 1 B =1
Jx/Kin. CBsi3b MeKAy Pa3HOCTBHIO NOTEHUMAJIOB U HANpsikeHueM: U = —A¢@.

15B =1,6-10" k.
B HCKOTOPBIX IMPOCTBIX ClIydadX IMMOTCHUHAI MOXHO pacCUuTaTb IO HTPOCTBIM (I)OpMYJ'IaM.
HaanMep, IIOTEHIO U aJI HaHHOP’I TOYKU OAHOPOIAHOTO JJICKTPOCTATUYCCKOI'O IOJISI PACCUUTBIBACTCA
mo ¢opmyie: ¢ = Ed + C. TloTeHIHaa TOYKH OMPEAETISETCS ¢ TOYHOCTBHIO JI0 MPOU3BOJIBHOM
NMOCTOSTHHOW. OOBIYHO 32 HYJIb NPUHUMAETCS NMOTEeHIHA 3eMJIM UM 0eCKOHEYHO YIAJIeHHOM
Touku. K 3emMiie MOKHO ,Z[O6aBJIHTB (Y6aBJ'I${TL) QJICKTPOHBI 0€e3 3aMETHOTO M3MEHEHUS ILUIOTHOCTH
3apsa (3a3eMieHue).
Pabora 3/1eKTpPOCTATHYECKOT0 MOJISI TOYEYHOI'0 3apsaaa:
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,_k k 1 1., . 1 1 , 1 1
Ad] = q?O Ar = a9, (r2 — r1)=qu0(r———) F AA, :quo(r___)""AAn =qu0(r__r_)

IFl l‘1 r‘2 1 2 2 3 n-1 n

A= G (l - i) , A'=q,(p, —@,) , 0= — MOTEHIHAJI I10JISl TOYEYHOI0 3apsi/ia.
r

drgy v, X, 4reyr

MoskHO BBIBeCTH (POPMYITY ITO-IAPYrOMYy:

F,=0oE, E=—1— ,dA =F,dr,

4re,r

A= I q99,9r 99, 49,

dre,r’ - Are,r,  Ame,r, =40 = 92)-

Bonpocwi: 1. Tloyemy nammo4ka KapMaHHOTO
doHapss meperopaer, €clii €€ MNOAKIIOYUTh K
OCBETHUTEILHOU ceTn?

2. I'me moteHIman OoOJIbIIIe, Y MOJIOKUTEILHOW WM OTPULIATEIFHON TUIACTUHBI KOHJIEHCATOpa?

l11. 3a0aua:
1. Kakyro paboTy coBepmaroT cuibl mojisg, nepememas 3apsa 20 HKn u3 Touku ¢

noteHimaiom /00 B, B Touky ¢ morenmnuaiom 200 B; u3 Touku ¢ moTEHIIMATIOM -
100 B B Touky c norenuuanom 400 B?

2. KakoBa pa3HOCTh MOTEHIIMAJIOB HAYAJIbHOM U KOHEYHOW TOUEK MyTH DJICKTPOHA B
ANIEKTPUUYECKOM I10JIe, €CIIM Ha 3TOM ITYTH OH YBEJIUYUJI CBOKO CKOPOCTH C 107 1o
2:10" m/c?

3. JIpurasice MeXIy IBYyMsS TOYKaMHU B OJHOPOIHOM JJIEKTPOCTATHYECKOM TIOJIC
3apspKeHHas YyacTUIla Ha MyTH 2 ¢cM Ipuodpesia CKOpoCcTh 2-10° m/c. Uemy paBHa
HaIpsHKEHHOCTH NoJist? 3apsia yacTuilsl 1,6 107 K, a ee macca 9,1- 103! kr.

IV. § 45, 46. Yip.8, Ne 4, 5.

U xopouiue 00800bl 00.19ICHbL YCMYNAMb JIY YULUM.
V. llexcnup

E Vpox 11. g CBA3b MEXAY HAIIPAKEHHOCTbBIO
IJIEKTPOCTATHUYECKOI'O TIOJISAA U PASHOCTBIO IOTEHIIUAJIOB

Ilouemy Gosiee KpynHbIe KAIJIM BOAbI BOIM3U (POHTAHA WJIM BOAONAAA O0OBIYHO CTAHOBATCS
MOJI0KUTEIbHO 3apSZKeHHbIMH, 2 MeHee KPyIHble — OTPUIATEeIbHO 3apszKeHHBIMH ?

Ilenv ypoka: YCTaHOBUTH CBA3b MEXKAY HAIPSKEHHOCTBHIO 3JIEKTPOCTATHUYECKOTO

TOJIS1 U Pa3HOCTHIO MOTEHITUAJIOB.
Tun ypoka: KOMOWHUPOBAHHBIN.

Obopyooeanue: KOHACHCATOP Pa30OpHBINA, BBINPSIMUTEIb BBICOKOBOJBTHBIMH,
AJIEKTPOCTATUUECKUN MASITHUK, JICKTPOMETP U MPUHAJJICKHOCTH K HEMY.

IInan ypoka:

BerynurensHas 4acthb
Ornpoc

OObscHEHUE
3akpernieHue
3agaHue Ha IOM
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Il. Omnpoc ¢ynoamenmanvuenii: 1. PaboTa 5SIEKTPOCTATUYECKOTO TMOJS MpU
nepeMenieHnu 3apsga. 2. DHEPreTUYeCKUEe CBOMCTBA AJIEKTPOCTATUYECKOTO MOJIA:
MOTEHILIMAJI, HAIIPSDKEHHUE, PA3HOCTh MOTEHIUAJIOB.

3aoauu:

1. DnexTpuyeckoe mojie B IMHUIEPUHE 00pa30BaHO TOUYEUYHBIM 3apsaoM ( = 9 uKi.
KaxoBa pazHOCTh NOTEHIIMAIOB AQ ABYX TOYEK, YAAJIECHHBIX OT 3apsiia Ha r1= 3 cM
u = 12 cm? Kakyio pabGory A’ coBepmiT moJjie, nepemenias MeXIy 3THUMHU
TOYKaMH 3apsf qo = 5 HKn?

2. DIEKTPOH BBUIETACT M3 TOYKH, IOTEHIHaN Kotopoii 600 B, co ckopoctsio 12-10°
M/C B HaNpaBJI€HUU CUJIIOBOW JIMHUU OJAHOPOJAHOrO nosst. HailTu moteHuuan Toukw,
JOUIA 10 KOTOPOM 3JIEKTPOH 3aTOPMO3UTCH.

3. Paccrosinue mexnay 3apsgamu 10 vKn w —1 #Kn paBro 1,1 m. Haitgute
HANpsDKEHHOCTh TOJIE B TOYKE Ha MPSMOW, COCNMHSAIONICH 3apsiibl, B KOTOPOM
NOTEHIIUAJ PaBEH HYJIIO.

Bonpocwi:

1. TloTeHuman 3IEKTPOCTATUYECKOTO MOJIST HEKOTOPOro 3apsifa yObIBaeT (BO3pacTaeT)
o Mepe ynaneHust ot Hero. KakoB 3Hak 3Toro 3apsiga?

2. Kak wu3MeHseTcs TOTEHIMAJIbHAs M KUHETHYECKash JHEPrusl MOJOKUTEILHOTO
3apsfia, HaXOJSIIErocs Ha MBUIMHKE, KOTOpas CBOOOJHO NEpeMellaeTe B IoJe
MOJIOKUTEIBHOIO0 TOYEYHOTO 3aps/ia MO HAMPABICHUIO CUJIOBOW JIMHUN?

3. Ecin MeraminueckuM 1iapam, UMEIONIUM pas3Hble AUaMETPbI, COOOIIUTh paBHBIC
OTpUIIATEbHBIC 3PS, TO OYIET JU TOK B MPOBOJIE, KOTOPHIM COCIUHSIOT MOCIIE
3TOTO MIapbl?

4. Imeetcst 3apspkeHHass cdepa. 3aBUCHT JIM TOTEHIMAN B IEHTpe cdepbl ot
pacmnpeneneHus 3apsa0B Ha cdepe?

5. MoryT i1 CUIOBBI€ TUHUU AJIEKTPOCTATUYECKOTO OIS OBITh 3aMKHYTHIMU ?

6. Kak u3meHsieTcst moTeHIMal 3JMEKTPOCTATUYECKOTO MOJs BAOJIb CHJIOBOM JIMHUU
noJist?

7. KakoB TOTEHIMAA TPAaBUTAIIMOHHOIO MOJIsI 3eMiu Ha BbicoTe 12 M, eciu Ha

MMOBEPXHOCTH 3€MJIM OH PABEH HYJIIO?

8. HanpspkeHHOCTh OIS paBHOMEPHO 3apsDKEHHOM IJIOCKOCTH HE 3aBHCUT OT PACCTOSIHHSA JI0 HEe.
O3HayvaeT JM 3TO, YTO €CIOM MOJ JEHCTBHEM TaKOTO IMOJIs MepeMeliaeTcs 3apsii, TO MOXKET
COBEpPIIUTHCS OECKOHEUHO OoJibIas pabora?

I1l. B HanpaBjieHMH BeKTOpPa HANPSKEHHOCTH JJIEKTPUYECKOr0 TOJA
noTeHnuaJg yobiBaeT. CBsI3b MEXKIY HANPSKEHHOCTBIO 3JIEKTPOCTATHYECKOIO MOJIS
Y Pa3HOCTHIO MOTEHIIUAJIOB.

> A'=qEd U
i E=— — JJI1 OJHOPOJHOTO ITOJI.
' d
g » A'=qU
@ (7
1'7—. R Ap
i E = — I HCOAHOPOJAHOIO IMOJIA «




Enuanna HanpsokeHHOCTH Jjektpudyeckoro moias B CHU: [E] = [B/m].
I[eMOHCTpaL[I/ISI C pa3sABMXXHBIM KOHACHCATOPOM U IJICKTPOCTATUUCCKUM MAATHHUKOM (yMeHBH_IeHI/Ie
pacCToAHUA MCKAY INIACTUHAMHA IPU MMOCTOAHHOM HANPSIKCHHWU HAa HUX MMPHUBOJUT K YBCIMYCHUIO
HAIPsPKCHHOCTU ITOJIA MCKIY HHaCTI/IHaMI/I). SKCHepI/IMeHTaHBHO OIIPCACIINTL HAPSIXKCHUC MCKAY
IUIACTUHAMU PA3JBIXKHOTO IUIOCKOTO KOHJEHCATOpa, €CIM M3BECTHO, 4TO IpoOoil Bo3gyxa
HACTYIaeT Npu HanpspkeHHoctu nouis: E = 3+ 10° B/m.

3aoaua: Y moBepxHOCTH 3eMJIM HMEETCS 3JIEKTPUYECKOE II0JI€, HANPaBICHHOE K €€ ILEHTPY.
Pa3HocTh noTEHIIMANIOB MEX/ly r0JIOBOM U Horamu uesnoseka - 200 B. Onenure 3apsg 3emiu.

. _I .. JKBHMIIOTEHIHMAJbHbIC IMOBEPXHOCTH - MMOBEPXHOCTH PABHOIO

y Er ! noreHnuaga. M300paeHHWe OIEKTPOCTATUYECKUX TIOJIEH ¢
{ 9 ,\" ! MOMOIILI0 JKBUIOTEHIMATBHBIX MOBEpXHOCTeH. Hanpabnenue u
MOJyJ1b BEKTOPA HANPSKEHHOCTH DJIEKTPUYECKOTO TOJIS.

e -~ BeKTOp  HANPSKEHHOCTH  JJIEKTPOCTATHYECKOr0  MOJs

HANPaBJIeH B CTOPOHY HamOosee ObICTPOro yoObIBaHusl moreHuuaga. B oo
TOYKEe HANPSKEHHOCTh JJIEKTPOCTATHYECKOr0 TOJsl MepHeHIuKYJISIpHA
IKBUINOTEHUNATbHOH MOBEPXHOCTH.

Jlpyroii crioco6 ompeenenust Hanmpasnerust E . OmpeaeanM MOTeHIHATBHYI0 SHEPIUIO 3apsiia Ha
OJIHOM M Ha IpYroi SKBUMOTEHIIMATLHOM MOBEPXHOCTH. 3apsa]l OyAeT nepeMeniaTbcs U3 TOUKH, TIe
€ro NMOTEHIMalbHasl 3HEeprus OoJbIle, B TOUKY, IJIe OHa MEHbIIE (OT OJJHOM SKBUIMOTEHIIHAIBHOMN
MOBEPXHOCTU K JIpyroil) Mo TpaeKTOpUH, IPOXOXKAECHHE KOTOPOii
TpeOdyeT MUHUMAJIBHOTO BPEMEHH (IIPUHITATI HAUMEHBIIIETO ICHCTBUSA).

Hoquy IMOBEPXHOCTDH IPOBOAHMKA J3KBHIOTCHIHHAJIbHAN

SN

(Becb  00BbEM  INPOBOJHHMKA  SBISETCS  SKBMIOTEHIMAIBLHBIM)? o

g [ToreHuman moJisi MPOBOASAILIETO IIapa S R e e
(paBHOMEpPHO  3apsKEHHOW  cdepbl). \

CBsi3p  MEXIy  MOTEHIMAJIOM |
HaIPsDKEHHOCThIO Ha cdepudeckod moBepxHoctH: ¢ = E-R.

AN ITockoJIbKYy MOBEPXHOCTh IPOBOJHUKA SKBHUIIOTCHUHAIbHASA,
~
;. 5~. TOB 00JaCTSAX C MaJIBIM PaInyCOM KPUBU3HBI HAMIPSKEHHOCTh
c
0 R » monsg Oombmie ©  HaobopoT. ['paduku  3aBUCHMOCTH

HAIIPsAKCHHOCTH W IIOTCHHOHAJIA IMOJIA  OT pPAaCCTOAHHUA OO0 HOCHTpa OAHOPOIHO

3apsHKEHHOM cdepsl (IPOBOASIIETO IIapa).
JonosHutenbHas uHpopmanusa. CKaHUPYIOIIMNA MHKPOCKOIL.
Korma  ToHualimee  3apsiK€HHOE  METANIMYECKOE  OCTpHUE
MOABOJUTCS K MPOTHBOIOJIOXKHO 3apsDKEHHOMY METaUIMYECKOMY
o0Opa3lly Ha JUCTAHIUIO, PABHYIO HECKOJbKUM MEXAaTOMHBIM
pPacCTOSIHUSAM, SJIEKTPOHBI HAaYMHAIOT CBOOOHO NMPOXOIUTH Yepe3
3a30p (TyHHenbHBIH 3(ddekT). BenuumHa TyHHENBHOTO TOKa
CWJIBHO 3aBHUCHUT OT BEJIMUMHBI 3a30pa.

HOTGHHI/IEU'I TOYKH II0JIA, CO34aBaCMOI0 IIPOMN3BOJBbHBIM

3nexTpoperynupoexa ANMMB!
NONOXeEHMA Nbe3OAEPXATENR

L=

Ynpasnsioumit

padmueckoe
e

pacrupeneaeHueEM 3apsagoB: @ = @1+ @o + ... + oN.

N3Mepenne pa3HOCTHM MOTEHUHUANIOB. JJIEKTPOMETP.

IHoreHuMaNbHAs JHEPrUsl B3aUMOACHCTBHUSA [ABYX TOYEYHBIX IJIEKTPUYECKHX
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4949

3apsiioB. E, = Arcer
0

. 9H€pFI/I$I BBaHMOﬂeﬁCTBHH BCECX YaCTull B CHCTCEMCE CCTb

IPOCTO CYMMa DBHEPIUM IMAPHBIX B3aUMOJCUCTBUM MEXKAY BCEMU BO3MOXHBIMU
napaMu yactui! B cucTteMe HET MHOTO 4YAaCTUYHBIX B3aUMOACHCTBHN. JHEPrus

1
YEeAUHEHHOI0 TPOBOJAHUKA: E3=5q(p. JHeprusi yeAMHEHHOr0 NPOBOASIIIETO

y 1,.9°
mapa (paBHOMEPHO 3apszKeHHOU cdepbl): E, :Ekq—. KakoBbl pasMepbl 3JIEKTpPOHA,

€CJI BCs €ro dHeprus anekrpocratudeckas? 0,14 mv? DTo HEM3BECTHO JI0 CUX TOp!

V. 3a0auu:

1. 3apsiKeHHasi 4acTHUIla MAacChl M U 3apsJIOM ( HaYWHAET JIBUTAThCS B OJHOPOJHOM
anekTpuyeckoMm Tmosie. Kakoe paccrosiHue NpoMaeT yacTulla 3a Bpems t, eciu
AIIEKTPUUYECKOE HAMPSIKEHUE MEXKAY Ha4albHOM M KOHEYHOM TOUKOM TPaeKTOpUU
paBHo U?

2. B BepmmHax KBajapara cO CTOPOHOM @, pPAacCIOJIOKEHBI TOYECUHBIC 3apsiJibl
BeUYMHOM (. OnpenenuTs padoTy JEKTPOCTATHUECKOTO OIS MPU MePEeMEIICHUN
3apsijia (o U3 IEHTpa KBaJipaTa B CEPEIUHY OJHOU U3 CTOPOH.

3. Tpu mpoBoasmue KoHIEHTpUUecKue chepbl pamuyca I, 2r u 3r UMEIOT 3aps
COOTBETCTBEHHO (], 27, -37. Onpenenurs MOTEHIIMAI Ha Kaxa0u cdepe.

4. Ha paccTosiHMM a OT IIEHTpa 3a3eMJIeHHOTO miapa paauyca R (R<<a) maxomutcs
ToueyHBIM 3apsia (. OnpenenuTs 3apan mapa. Y TMPOBOJHUKA TMOSBISIETCS
MOTEHIIUAJ, €CJIU OH MPUOOPETAET 3aps/l.

5. [IBa mpoBoasmux mapa paanycamu 15 mm u 45 MM, 3apspKeHbI 10 TTOTEHIIMAIOB
90 B u 20 B cooTrBercTBeHHO. Kakum CTaHET MOTEHIMA IIAPOB, €CIU HMX
COCIMHUTh TMpPOBOJHMKOM? Kakoil 3apsa mOpoTeder Mo  IPOBOJHUKY?

DIEKTPOEMKOCTHIO TPOBOHUKA MPEHEOPEUb.

6. Meramumaeckuil mapuk paanycom 1 cM, 3apspKeHHBIN 10 moTeHirana 270 B, BHOCIT BHYTph
MOJIOTO METaJUIMYecKoro mapa paauycom 10 cM, 3apspkeHHoro a0 mnoreHunana 450 B.
Omnpenenure 3apsabl ¥ TOTEHIIUANBI IIAPOB MOCIE UX COMPUKOCHOBEHHS.

Bonpocwi:

1. JIea mapa, OOnbIION M MaJICHBKHI, PaBHOMEPHO 3apsiKEHbl C OJIMHAKOBOMU
MMOBEPXHOCTHOM MIOTHOCTHIO. ByyT JIM OMHAKOBBI MOTEHIMAIIBI 3TUX IIAPOB?

2. Ecnu W3BECTHO, YTO HAMPSHKEHHOCTH AJICKTPUYECKOTO TOJS B KAKOW-TO TOYKE
paBHA HYJIIO, 3HAYUT JIM 3TO, YTO U MOTEHIMAJ B 3TOM TOUKE paBEeH HYIIO?

3. Kak MO0XHO M3MEHHTH MOTEHIIMAT TMPOBOJHUKA, HE KacasCh €r0 M HE HU3MEHSA
3apsiaa?

4. TloteHiman 3JI€KTPOCTATUYECKOTO MOJII BO3PACTAET B HANIPABJICHUU CHU3Y BBEPX.
Kyna HanpaBiieH BEKTOp HaNpsS>KEHHOCTH MOJIS?

5. 3apsiKeHHasl yacTulla, TOMEIIEHHAsA B AJIEKTPUYECKOE M0JIe, YBEIUYUBAET CBOIO
KHMHETUYECKYI0 3Hepruto. Kakas sHeprusi npu 3Tom ymeHbinaerca? O0bscHUTE.

6. Kakoe yckopeHme mnproOpeTaeT 3JICKTPOH, IBHUTAsCh IO SKBUIIOTCHIIMAIBLHON
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10.

11.

12.

13.

V.

ITOBEPXHOCTH ¢ noTeHuumaiom 100 B?
OObsicHUTE, TOYEMY B AMDJIEKTPUUYECKOM cpele 3apsiKeHHas 4acTUla HaXOJUTCs

B YCTOWYHMBOM IOJIOKEHUU PAaBHOBECHS ? 2 o

HO‘ICMy B OIIBITax 1o SJICKTPOCTATUKE YCJIIOBCKA loe 3e

YCTAHABIMBAIOT HA U30JMPYIOLIYIO IOCTABKY ?

Mexay KakuMH TOYKaMU OJHOPOJHOIO 3JIEKTPOCTATUUYECKOTO

II0JIs1 HA PUCYHKE PA3HOCTh MOTEHIIMAIOB MaKCUMAJIbHA? 4
KakoBa pa3HOCTP NOTEHUMAIOB T'PaBUTALMOHHOIO IOJIS

MEXIy TOKaAMU, HaXOJSIIMMUCS HAa BBICOTE 2 U 5 M OT MOBEPXHOCTU 3eMJIuU?

Ha pacctossHum { cHapyXu OT MOBEPXHOCTH HE3APSIKEHHOTO METAIIUYECKOTO
mapa paguycom R HaxoauTcst ToueuHsbli 3apsay q. OnpeaenuTe NoTeHIMal mapa.
OnpenenuTs HANPSHKEHHOCTh 3JIEKTPUYECKOro MOoJiE B MeMOpaHEe 3pUTPOLIUTA,

TOJIIIIUHON 25 MKM, €CJIi MeMOpaHHasl pa3HOCTh MOTeHIMaoB paBHa 100 MB.
DNEeKTPUUECKOEe MOJIE CO3AETCs MOJIOKUTENBHBIM 3apsiioM . Kak n3aMeHsATcsa HalpsKeHHOCTb
W TOTEHIHAN »JJIEKTPUYECKOTO IO B TOYkKe A, €cld 3a 3TOM TOYKOM TIOMECTHUTH
HE3apsHKEHHBIN MPOBOAAIINAN map?

§ 47, 48. Yup. 8, Ne 6, 7, 8.

1. C momomp0 37EeKTPONPOBOIHON OyMaru (mpoMokaTelbHas Oymara, MpOTUTaHHAs CIa0bIM
pacTBopoM  cojiH), OaTapedku U  MHKpOaMIlepMeTpa HUCCIEAYyHTe MOTEeHUHUaTbHbIE
AIIEKTPOCTATUYECKUE OIS U U300pa3uTe X CHEKTPHI.

. BHyTpu 3a3zemiyieHHOW MeETaNTMYECKON cQepbl HAaXOAWUTCS TOYEUHBIM 3apsa. Uemy paBHa

HaIPsHKEHHOCTH AJIEKTPUUYECKOTO OISl BHYTpHU U BHE cepbl? [locTpouTs rpadux.
BeluncnuTe mnoTeHHMAN W HANPSHKEHHOCTh TIOJISI  JIATIONSA HA TMPOJODKCHUH  TIPSIMOM,
COCMHSIONIEH 3apsibl.

. Z[Ba HEOOJIBIIINX METAIUNIMYSCKUX mapvkKa IIOAKIYCHBI K YAAJICHHOMY HCTOYHHUKY

HAIps>KCHUA. Kak m3meHuTcs cuia MNPUTSDKCHUA MCXKAY IIapHKaMH, €CIW HUX IOIPY3UTh B
}KI/II[KI/II\/'I JUIJICKTPHUK, HE MCHAA paCCTOSIHUE MEKITY HUMH?

. Haligute 3akoH M3MeHeHMs MOTEHIMalla BHYTPU PaBHOMEPHO 3apsKEHHOro Iapa paguyca R

3apsn mapa (. [lorennuman Ha 6eCKOHEYHOCTH MTPUMUTE PaBHBIM HYJII0. UeMy paBeH MOTEHIUA
B IIEHTpe 1mapa?

. HBa PAa3HOMMCHHBIX JJICKTPHUYCCKUX 3apAaa cOIMKaIoOT B BO34yX€ U pa3IBUT'AKOT B BOJC. ByI[CT

71 paboTaTh ATOT "BEUHBIN" TBUTATENH?

. 3ap$II[I/IT€ QJICKTPOMETP, CTOHH_II/Iﬁ Ha HU30JIATOPC, HEOOJIBIIIUM OTpULIATCIbHBIM 3apAJ10M. 3areM

COO6H_[I/ITC Kopmmycy MTOJIOKUTEIIbHBIN 3apsd. Hoquy CTpPCJIKa OTKIIOHACTCA Ha OOIBIIHI YFOJ'I?
...=HANPSICEHUE - ... YCUIUE, NPOU3BOOUMOE KAHNCOOU MOUKOU

HA2IeKMPU30BAHHO20 meld, YMoObl U30A8UMbCSL OM UMEIOUe20Cs 8
Hell leKmpuyecmed u nepeoams €20 Opyeum mejdam...
A. Boavma.

> [Vpox12] < PELLEHME 3AJIAY

Ienv ypoka:

3akpenuTb U HAYYUTh MNPHUMEHSATH MOJYYEHHbIE NPU HM3YYCHUU

QJICKTPOCTATUKU 3HAHUA.

Tun ypoka: peunieHue 3a1ad.

Obopyooeanue: MUKPOKAIBKYJIATOP.
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IInan ypoka: + + + + o+ 4

1. BcrynurenbHas yacTh Y o Vo
2. Ompoc q£ a | [
3. Pemenue 3amau X

4. 3aganuve Ha IOM -
. v YE
Onpoc  gynoamenmanwvuwiti: 1. Cpsi3p  MexX1y ~—— - — — — -

HANPs’KCHHOCTBIO 3JICKTPHUYCCKOT'O IIOJISA U HAIIPSAKCHHUCM. 2. SKBI/IHOTCHHI/IaHBHBIe

HNOBEPXHOCTH. 3. MI3MepeHune pa3HOCTH MOTEHIMAIIOB.

3aoauu:

1.

ITorenunan 3apspkeHHoro nposoaHuka 300 B. Kakoil MUHMMAalIBHOW CKOPOCTBHIO
JOJKEH 00s1alaTh 3JIEKTPOH, YTOOBI YJIETETh C MOBEPXHOCTH MPOBOJAHHMKA Ha
OECKOHEYHO JAJIEKOE OT HETO pacCTOsIHUE?

. Manenbkue OJWHAKOBLIC KaIlJIM BOJABI 3apAKCHBI OJJTHOUMCHHO OO0 IMOTCHIIXAJIA 5B

Kaxaas. ONnpeaciuTh MOTSHIMANT OOJBIIOW KaIlIk, MOJYYaIOIIUHCS OT CIIASHHS
1000 mamibIX Karelb.

. I[Ba MCTAJUNIMYCCKUX HIIapa paIunyCcaMu r U 21‘, IMOMCIICHBI HA PaACCTOAHUN 4r MCIKIAY

UX IIEHTpaMH W HUMEIOT OJWHAKOBBIM 3apsa (. Onpenenutre OTHOIICHUE
NOTEHIIMaja IEPBOTo Mapa K MOTEHI[HAIy BTOPOro Iapa.

. Kakyto paboty Hazmo coBepiuTh, 4TOOBI ABa TOUeUHbIX 3apsaa 2 MkKm u 3 MK,

HaxoJsIIMecss B BakyyMme Ha paccrossHuu 0,6 M 1pyr ot npyra, cOJM3UTH A0
pacctosinus 0,3 m?

. ToHKOMY MIpOBOSIIIIEMY KOJBILY, paauyc KoToporo R, coobuiex 3apsia (. B nenrpe

KOJIbIIA TTIOKOUTCS YacTUIla Macco M u 3apsioM (o. [Ipr ocBOOOKAECHNUN YaCTHUIIBI
BCJIC/ICTBUE OTTAJKMBAaHUS OHA JBHUXKETCS, YAALISACH OT HEMOJBHXHOI'O KOJIbLIA.
Kakyro HauOombI1y10 BETHYUHY CKOPOCTA MOKET UMETh YacTHIla?

. JIBa HEOONBIIMX IIapUKa Maccod M, HECyIIue OJUHAKOBBIC 3apsiibl ( KaKIbIH, COCTUHEHBI

HerOBOI[HI_Heﬁ HUTBIO JJIMHBI 2¢. B HeKOTOpBIﬁ MOMCHT BPEMCHH CEPCAMHA HHUTH HAYMHACT
ABUT'aTbCA C IMOCTOSTHHOM CKOPOCTBIO 0, HCpHCH,Z[HKy.]'IHpHOfI HaIlpaBJICHUIO HUTH B HadaJbHBIN
MOMCHT BPCMCHHU. Onpez[eJmTe, Ha KaKO€ MUHHUMAJILHOC paCCTOAHUC d conussarcs HIapHuKH.

Bonpocwi:

1.

[Toyemy 3apsoKEHHBIM TPOBOJHUK, MOKPBITHIA MBUIHIO, OBICTPO TEpSET CBOMU
3apsia’?

[louemy BEKTOp HANpPSHKEHHOCTH  DJIEKTPOCTATHYECKOrOo  TOJISI  BOJIM3U
MIPOBOIHUKA MEPIICHANKYIISIPEH €ro MOBEPXHOCTU?

[Tpu cOmMKkeHnn TBYX OJTHOMMEHHBIX 3apsI0B SHEPTHsI CUCTEMBI YBEITUINBACTCH.
Otkyna 6epetcs 3Ta dHeprus?

Kak u3MeHUTCS 3JIEKTpUUYECKOE IOJIE, CO3/1aBA€MOE TOYEUYHBIM 3apsJIOM, €CIIH
ATOT 3aps] OKPYXHUTh TOHKOM HE3apsSKEHHOM MeTainueckoil cdepoi,
COBMNAJIAIOIIEH C OJTHOW U3 SKBUMOTEHIIUAIBHBIX IOBEPXHOCTEN?

Ha paccrosgHum I oT neHTpa M30JHMPOBAHHOTO MPOBOISIIETO HE3APSIKEHHOTO
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mapa HaXOAUTCS TOYEUHBIN 3apsiy (. Uemy paBeH MoTeHIMan mapa?

Kakue npeBpaiieHus SJHEPruv NPOUCXOIAT NPU MPOJIETE 3APSHKEHHONW YACTHIIBI
4yepe3 AUIIEKTPUUYECKYIO cpeny?

[IpoBogHMK A HAaXOAWUTCS B JIEKTPOCTATUYECKOM IIOJI€ TOUYEUHOro 3apsaa (.
SBngeTcs U MpyU 3TOM NOBEPXHOCTh MPOBOJHUKA SKBUMOTEHIIMATBLHON ?

Ecnu 3apsoKeHHBIN IApUK COEUHUTH C TAKUM K€ HE3APSKEHHBIM LIAPUKOM, TO,
KaK U3MEHUTCS 3allaCeHHasi UMY SHEPrus?

B rpo3y HOTHM HY)XHO Jep’KaTh BMECTE, 4TOOBI MEXIy HOT YA .
He OBLIIO OOJIBIIIOTO HaNpsKeHUs. Tak i 3T0? _4l& "“Jﬁ'.v.
a 0 | —1 Sox
1. 3a0auu: x
Y VYV VY

1.

4.

DIIEKTPOH, UMESI CKOPOCTH 6 10° m/c, BreTaer B OJTHOPOJTHOE
ANEKTPUUECKOE T0JIe, KOTOPOE CO3/JaHO JBYMSl MapauieIbHbIMHU IUIACTHHAMHU.
PaccrossHne Mexay miacTuHaMu 2 CM, a MX JUIMHA S CM; HANpsDKEHUE MEXITY
mactuHamu 10 B. Haiitu oTKIOHEHUE AIEKTPOHA MPH BBUIETE U3 TIJIACTUH.

.I[Ba QJICKTPOHA HaXOJATCA Ha 0eCKOHEYHO OOJBIIOM PaCcCTOAHUN OJHUH OT

JPYroro, MpUYeM OJIMH AJICKTPOH BHAYAJIC TTOKOUTCS, a IPYroil UMEET CKOPOCTh 0,
HAIpaBJICHHYIO K LIEHTPY mepBoro. Macca snektpoHa M, 3apsa e. Omnpeaenutb

HanMCHBIICC PACCTOAHHUC, HA KOTOPOC OHHU cOMm3saTCsA. Kak M3MeHHTCS OTBET 3aJ1a4yu,
€CJIN AJIEKTPOHBI OYAYT JIETETh MO/ YIJIOM ¢ K JMHHUHU, COCTUHSIONIEH 31eKTPOHBI?

.KOH,IIGHC&TOPBI eMkocTsMH 3 u 1 MK®D COCIUMHCHBI ITIOCJICAOBATCIIBHO U

noAKJII04YeHbl K McTOYHUKY Toka ¢ OJIC 200 B. Ckonbko TemnoTel (B MJ[X)

BBIICIINTCA IIPU Hp060€ KOHICHCATOpa MEHBIIIEHl eMKOCTH ?

KakoBa mMakcuMasbHasi cuiia 3JIEKTPHUUECKOTO B3aUMOJEWUCTBUS MEXKIY JABYMS NMPOTOHAMHU C
sHeprueit 10° 5B, TeTAIMMHI BO BCTPEUHBIX MydKax?

IV. § 47, 48 (moBTOPUTH).

1.

Nmeercs cucreMa u3 Tpex napauieIbHbIX APYT APYTY 3apsXKEHHBIX TUIOCKUX CETOK IUIOIAAbI0 S
KaXK7asi, pacrojIoKEeHHbIX Ha OMM3KUX paccTosHusAX d Apyr oT Apyra. 3apsiibl CETOK paBHHI (, -
2q u 3q cooTBeTcTBeHHO. Kakyio paboTy HE00X0JUMO COBEPILIUTD, YTOOBI IEPEMECTUTH 3apsia (o
C TIEpBOM CETKH Ha TPEThIO?

. Kakosa OHCPIrusa JUIIOJIL B OJHOPOJHOM JJICKTPUYCCKOM IIOJIC, €CJIU B IIOJIOKCHHUH PABHOBCCHUS

OHa paBHa HYJIO?

. Kakyto paboty Hamo coBepmnth, uToOBl chepe pammyca R coobmuts 3apsn (? Kakosa

-15
QJICKTPOCTATUYCCKAA MMOTCHIHUAJIbHAA SHEPI'HA ITPOTOHA, €CJIN €T0 pagnycC 10 M?

. HaSJ'IeKTpI/BOBaHHHﬁ B03I[YLHHBII>'I o1apuK pasayBarOT TaK, YTO 3apdld Ha HEM COXpaHsACTCA.

MeHnseTcst I Ipu 3TOM €ro dJeKTpuueckas sHeprua? Jlerde wim TpyznHee pa3fyBaTh LIApUK B
MPUCYTCTBUM 3apsna?

. Kakyto pa®oTy HYXHO COBEpIINTh, YTOObI HMOHM30BaTh aTOM BOJOPOJA, TO €CTh YIAIUTh

AJIEKTPOH OT MPOTOHA Ha oueHb Oosblioe paccrosHMe? [lMaMmeTp aroma BOJOpOJA NMPHHATH
paBubiM 107° com.

. Imerotcss aBe KoHIEeHTpuueckue cdepbl paauycamMu r U R (r < R) c 3apsgamu q u Q

COOTBECTCTBCHHO. I/I306pa3I/ITC Fpa(I)I/I‘-IeCKI/I 3aBUCUMOCTD HAIIPS?KCHHOCTH IMOJIA U IOTCHIIMAJIA OT
pacCcTosaHuA OO0 HOCHTPAa CHUCTCMBI. Kak wusmenurcs MOTEHIIMAN KaXKaou C(I)epbl, €ClIn HX
COCAMHUTD HpOBOI{HI/IKOM?
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Kozoa 6yoewv uznacamo nayxy ... ne 3a6y0b n0O KANCObIM NOJIONHCEHUEM NPUBOOUN

€20 npaxkmu4ecKue npuMeHeHU-l, umooOvL MBOsL HAYKa He ObviIa becnonesna.

Jleonapoo oa Bunuu

>

Vpok 13| < JJIEKTPOEMKOCTD

lloquy €MKOCTh KOHACHCATOpA YBCJINYUBACTCH IIPHA COJIMKEHHH IJIACTHH?

ILlens ypoxa: BaecTu noHsATHE "3JIEKTPOEMKOCTSH'.

Tun ypoka: KOMOWHUPOBAHHBIN.

Oobopyoosanue: >IEKTPOMETP CO cPeprUUECKUM KOHIYKTOPOM, JIBE aTFOMUHUEBbHIC

IIJTACTUHBI U3 Ha60pa K TCHCPATOPY CAHTUMCTPOBLIX BOJIH, INIACTHUHA U3 OPI'CTCKIIA,

BBICOKOBOJILTHBIN BBIIIPAMUTCIIb, KOHIACHCATOP p3360pHBIﬁ.

IInan ypoka:
1. BerynuTenbHas 4acTh - . fo ™
2. Onpoc-oBTOpEHUE e RRR AR AR
3. OObsgcuenue 1 v fortTIIttT I etee 1 $ 1
4. 3akperieHue WU
5. 3amanne Ha TOM 4 W e
1. 3a0auu:
1. B meHTpe 3akperuieHHOW monycdepsl pamuyca R, 3apsokeHHONW paBHOMEPHO C

MOBEPXHOCTHOM TUIOTHOCTBIO 3apsi/ia o, PAaCIOJIOKEH B BAKyyMe MAJICHbKUM IIapUK
Macchl M, KOTOPBIN 3apsbkeH 3apsaoMm +(. Eciu mapuk ocBoOOAHTH, TO KaKyrO
MaKCHUMAaJIbHYI0O CKOpPOCTh OH MpUoOpeTaeT B mpolecce ABMkeHUs? Brnusnuem
CHWJIBI TSIKECTH MPEeHeOpeyb.

. Toueunsie 3apsiapl 2q U —q 3aKpeIUIEHbl U HAXOIATCS HA paccTOSHUU L npyr ot

npyra. Ha obmieit ¢ HuMu mpssMoi Ha paccTosHuM L OT 3apsjia —q yJIep>KHUBArOT
TOYEUHOE TENO C 3apsaoM q u maccoil m. C Kakoll HaUMEHbIIEH CKOPOCTHIO V
HY>)KHO TOJKHYTh TEJO BIPABO BIOJb MPSMOH, YTOOBI OHO HEOTPAHUYCHHO
yAQISAI0CH?

. Tonkoli cdepuyeckoit oboouke paguycoM R; m Maccolr m cooOmarwT 3apsa A0

TEX MOp, MOKAa MPU JOCTIKEHWM TMOTEHIMaga ¢ 000J0YKa HE paslieTaeTcsi Ha
MEJIKUE€ KYCKH BCIIEJICTBUE DJIEKTPOCTATUYECKOTO OTTAJKUBAHUS €€ YaCTeu.
Halimure cKOpoCcTh OCKOJKOB K MOMEHTY, KOTJIa OHM OKa)XyTcs Ha cepraeckoit
MIOBEPXHOCTH paguycoM Ry.

Tonkoe koisb1o paguyca 0,3 M paBHOMEPHO 3apsKEHO C JIMHEWHOW IIOTHOCTBIO
3apsna 0,03 mxKn/m. Haiitin paboty mo mepemernieHuto ToueHoro 3apsna 20 aKn
M3 LEHTPA KOJIbLIA BAOJIb OCH KOJbla Ha paccTostHue 0,4 M OT IITIOCKOCTH KOJIbLIA.
Kakas sHEprus BpLAEIUTCS MPU yAape 3JEKTPOHA O MOJIOKHUTEIBHO 3apsyKEHHBIN
map panuyca R, ecam Ha OECKOHEUYHOM PACCTOSTHUH OT IIapa CKOPOCTh JIEKTPOHA
Oblla HampaBjeHa K LIEHTPY Iapa W paBHa o ? 3apsj mapa ¢, JJIEKTpOHa -e,

Macca ero m. Yaap CuuTaTh HEYNPYTHM.
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Bonpocwi:

1.

10.

11.

12.

13.
14.
15.
16.

17.

IIpoBOoAILIMI CTEPKEHDb HA U30JIMPYIOLIEH PYYKE MOMECTWIA paJuaibHO B I10JIE
TOYEYHOTO 3apsaa. byer a1 NOBEpXHOCTh CTEPHKHS SKBUIOTEHIIMAILHOM ?
MoXHO 1M paccuMTarh MNOTEHIMan MpoBogHuKa? KakoB Oyner noreHunuan
IIPOBOJIHUKA, €CIIA €T0 3a3EMJIUTh?

MoryT 1 epecekaThCsl JIMHUM BEKTOpa HANPSHKEHHOCTH? DKBUIIOTEHIIMAIbHbBIE
ITOBEPXHOCTH ?

Kak  ngokazarb, 4YTO  NOBEpPXHOCTHash  IUIOTHOCTh  3apsia  OOpaTHO
OpONMOPLMOHATbHA PAAUyCy KPUBU3HBI TIOBEPXHOCTH, €CJIH MOTEHIHAJIbI
MOBEPXHOCTEH OMHAKOBHI?

BHyTpb npoBozsiieil 3apsxkeHHON cepbl yepe3 HeOO0IbII0e OTBEPCTUE BHOCUTCS
(0e3 COMpPUKOCHOBEHHMS) METAJJIMYECKUU IIApUK, 3aps KOTOPOTO pPaBeH IO
BEJIMYMHE, HO MPOTHUBOIOJIOXKEH MO 3HaKy 3apsay cdepbl. Kak wuzmeHutcs
noTeHIman chepor?

[louemy Kk 060pBaHHOMY TpaMBailHOMY MPOBOJY, JIeXkKAIIEMy Ha 3eMiie, CIeayeT
NOJIXOJIUTh BCE 00Jiee METKUMH IIaKKaMH ?

Ecnamn x mapuky 31€KTpOCKOIa MOJHECTH MOJOKUTEIBHO 3aPSKEHHYIO MATOYKY,
HE Kacasich €ro, TO JUCTOYKH AJIEKTpocKoma pazoayrcs. [Touemy?

Ecnu teneps, He yOupas manoykd, IPUKOCHYTHCS K IAPUKY HaJbIeM B JTHOOOM
MECTe, TO JIUCTOUYKH 3JIeKTpockona onanyt. [louemy?

Ecnu temepp yOparh manien ¥ moclie 3TOTO YAAIWTh MaJOYKy, TO JIMCTOYKHU
ANEKTPOCKOIAa BHOBB pazonayTcs. [louemy?

Ecnu He yOupaTth manen, a yJalduTh MHaJIOYKy, TO JHUCTOYKH DJIEKTPOCKOMA
onanyt. [Touemy?

MOoXXHO 7 yTBEp>KJaTh, YTO B OJHOPOJHOM IIOJI€ CBOOOJHBIN 3apsij Bcermaa
JBMOKETCS MPSIMOJIUHEIHO?

B mnpoctpancTBo BOMM3M OECKOHEUHOW IJIOCKOM TOHKOM paBHOMEPHO
3apsSOKEHHON CeTKM BJEeTaeT 3JIeKTpoH. Kakumu OyayT TpaeKTOpUM ABHXKEHUSA
ANIEKTPOHA IPU W3MEHEHHMH BEJIMYMHBI €TI0 HA4YaJIbHOM CKOPOCTH, €CIM CETKa
3apspKEHa: a) TOJI0KUTENBbHO; 0) OTPULIATETHHO?

JIBIOKyIIascs 3apsyKeHHash 4acTHIa OBICTpEee OCTAaHABIMBACTCSI B Cpele ¢
OOTBIIEeH TUAICKTPUIECKON MPOHUIIAeMOCThIO. [Touemy?

Uto uzmepsiet anekTpomMeTp?

3adeM KOpMyc 3JIEKTPOMETPa 3a3eMIISIIOT?

[louemy mnpu u3MEpEeHHWH MOTEHLMAala MNPOBOJAHHKA €r0 COEIHUHSAIOT C 3JIEK-
TPOMETPOM JIJIMHHOM MTPOBOJIOKON?

Bcerna am Mexay NpoBOAHUKOM, 3apSyKEHHBIM MOJIOKUTENBHO, U IPOBOAHUKOM,
3apsKEHHBIM OTPULATENBHO, €CTh PA3HOCTh MOTEHIIMAIOB?
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I11. IlemoncTpamus npoBogHuKa (11ap Ha sekTpoMerpe). [loTeHnuan 3apsHkeHHOTO
MPOBOJIHUKA. DIEKTPOEMKOCTh YEAUHEHHOTO MMPOBOJIHUKA (IEMOHCTpAIIUS C IIapamMu
pPa3HOro AuameTpa). Y Kakoro u3 NpoBOJHUKOB IEKTPOEMKOCTb OoJbliie?

A q Co ﬂ

- I 0
hj ©

h 2m

h - HV E Tepmun  "ayeKTpoeMKOCTBH"  Ha
m h
Y ’ OCHOBE aHAJIOTHU C JBYMS COCYIaMH

pa3HOro CEYCHHMs, 3aMOJTHEHHBIMH JKUAKOCTHIO. DJieKTpoeMKocTh (C) - cBOICTBO
NMPOBOJHUKA HAKAMJIMBATH JYJIEKTPUYECKHH 3apsi]l, U3MepsieMoe OTHOIIEHUEM
JIEKTPUYECKOT0 3apsiia yeJMHEHHOT 0 MPOBOIHUKA K €ro MOTeHIUAJY.

Enununa snextpoemkoctn B CU: 1 @ = 1 Ku/B. Jaekrpoemkocts mapa: C =
4-epeR. Kakoro paagmyca map umen Obl 3J€KTPOeMKOCTh 1 D? DiaeKTpoeMKOCTh
3emiu 710 Mx®. A kakoBa MPHUOJU3UTEIBHO JIEKTPOEMKOCTh Balllero Tefla (Kak y
mapa guametpom 1 M - 50 nd)? InekTpudeckas nocTossHHas: [g] = [D/M].

B mpocreitmmx cinydasx dIEKTPOEMKOCTh IPOBOJHMKA MOXKHO pacCuMTaTh II0
npocThiM (popMysaM, MOTEHIIMAJI MPOBOJAHUKA MO OTHOIICHUIO K 3eMJIe U3MEPUTh,
toraa o gopmysne q = C+@ MOXKHO OIpPEAENIUTh 3apsi]l MPOBOTHUKA.

Kax usmeputsb 3apsi yenoBeka, KOTOPBIH OH MPUOOPEN MPHU AICKTPU3ALAH?
- - | = = CpaBHeHI/Ie QJICKTPOCMKOCTH YCAWHCHHOI'O IMPOBOAHUKA C

JICKTPOCMKOCTBbO CHCTCMbBI M3 IBYX IIPOBOJHHUKOB

(meMoHcTpanusi). B kakoMm ciyyae 3IEKTPOEMKOCTh
oonpmie? Cuctema HakalIMBaeT TOT JKe€ 3apsll, MpU
MEHBIIIEM HaIpsKeHUH ! Konaencarop. 3apsna

KOH/IeHcaTopa.

JIBa croco6a 3apsnku kKoHaeHcaropa. IlepBblii: coobimmenne oOKIaaKkaM paBHBIX IO
MOJYJIF0, HO MPOTUBOIOJIOKHBIX IO 3HAKy 3apsfoB WJIH 3a3eMJICHHC OJHOW W3
00KIaZIOK M cooOmIeHue 3apsnga aApyro. HampspbkeHwme Mexmy -

E
o q _
oOKIagKaMu KoHAeHcaTopa: U=FEd=—d = d—> U~q. i
&g, &g, S z
DJIeKTPOEMKOCTH KOHIeHCaTopa: q C
C=—
U d
OuexkTpuueckass eMkocTh (C) - CBOWCTBO KOHAeHCATOpa HAKAIUIMBATH

JJIEKTPUYECKUH 3apsjl, U3MepsieMOe OTHOLICHHEM 3apsiia KOHIEHCATOpa K
HANPSZKEHHUI0 MEXKAY ero 00KJIaJIKaMH.

JJIEKTPOEMKOCTh  IUIOCKOI0  KOHJIEHCaTopa: Cz&s—oS:g-CO
DKCrepuMeHTalIbHasi TPOBEPKA (POPMYIIBI. d

Pa3zinyHble THUINBI KOHIAEHCATOPOB: a) GymakHble (IeMOHCTpanus); 0) KepaMH4YecKue
(tuTanuT Oapus yBenmumBaeT dekTpoeMkoctb B 10000 pa3, a JHK B 130000 pa3); B)
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JIEKTPOJTUTHYECKHE (I[CMOHCTpaI_II/ISI)' I‘) MOIT -
b

€MKOCTH; UX 0003HaUYEHUE Ha 3JIEKTPUUECKUX CXEMaX. .
Kaxaplii TeXHHMYECKHH KOHACHCATOP XapaKTepPH3YeTCs YA ®

| —~ | | |+
€MKOCTb, pabouee HANPsSIZKeHH e, MOTEPH. &
Kak MoxHo 3apsauTh KouaeHcatop? OO0 sToMm
O0anka). B r. Jlelinene nBa (M3WKa TBITATUCh HAICKTPU30BATH BOJIY B CTCKISIHHOM COCYIE,
KOTOPBIM OJIMH U3 HUX JiepKai B pykax. Korja oH KoCHY/ICS TPOBOJHHUKA, OMYIIEHHOIO B BOJY, TO
MHOKECTBO M Ha 3TOM CHOCOOHOCTH KOHJEHCATOPAa OCHOBAH PAJl €ro MPAaKTUYECKUX NMPUMEHEHUM.
[ToripoOyiiTe 1 BBl HAJEKTPU30BATH BOIY B cocye!

TexHoJiorus. KoHmeHcaTopsl NMOCTOSIHHOW M MEPEMEHHOM o

CIIEYIOUIMMU OCHOBHBIMU I1apaMeTpaMu: HOMMHAJIbHasl

JOrajiajiuch €ro mepBble u300peraTenu (JelaeHCKas

UCTIBITAI CUIBHBIA yJap OT 3JEKTpHUYEcKOoro paspsza. Ilociie 3Toro Takux ONBITOB MPOBOIAMUIOCH
BTopoii cocod 3apsaaKu KOHAEHCATOPA - IOAKIIOYCHHE ero 00KIaI0K K HCTOYHHUKY TOKa:

a U
q=CU, U@)=U(l-e *°), = Ee‘(’/ kO H3mepeHme IMANEKTPUYECKOH NPOHHIIAEMOCTH

Cpelbl ¢ TOMOIIIbIO KOHAeHcaTopa. Pa3psaa koHaeHcaTopa (JlaMIa-BeIblliKa B (poToamnmapare).
Bonpocwi:

1. IInacTuHbI 3apsSYKEHHOTO KOHAEHCATOpa MONIEPEMEHHO 3a3eMJIsOT. byaeT nu npu
3TOM KOHJIEHCATOP pa3psKaTbCs?
2. [louemy ciemyeT 0OCTOPOKHO 00paIaTbcs ¢ 00ECTOYECHHBIMHU LIETISIMHU, B KOTOPBIX

CTOAT KOHIIGHC&TOpBI?

3. Ecnu xoHzeHcaTOp MOJKIIOUEH K 0aTapee, TO NpHU CONMMIKEHHH OOKJIAJ0K YBEITUYHUBACTCS €ro
3apsif, a eCIM He MOJIKIII0YEeH — TO yMEHbIIaeTcs HanpsikeHue. [louemy?
Xyace, uem yenv ¢ KOHOEHCAMOPOM, MOXHcem Oblmb MOABLKO Yenb ¢ 08yMA KOHOeHcamopamu!

CoenuHeHne KOHAEHCATOPOB B 0aTapeu: 2
MMapanuaeabHoe coemunenue: U = Uy = Uy; g=q1 + ; C = C1 + Co.
Hakomnurens OHEPTUU B aBTOM06I/IJ'Ie BMECTEC C aKKYMYJIATOPOM. U oG

IMocaexoBaTesibHOE coeAMHEHME: = = O, U = Uy + Uy, 1 i-f-i.
c ¢ C

HpI/IMeHeHI/Iei C€MKOCTHBIC CCHCOPHBIC OKPAHBI. = T

CMenianHoe COCAUHCHUC KOHACHCATOPOB. B KaKux caydasax

KOHACHCATOPbI COCAUHAIOT IIApaJJICIIbHO, 4 B KAKUX HOCJ‘IGL[OBEITCJ‘IBHO? HpI/IMepHZ

K xakoMy THIy cOeIMHEHUN OTHECTH KOHTAKT JBYX MPOBOMSIIUX IIAPOB, OJIUH U3 KOTOPBIX HMEET
3apsif (, a APYroi He 3apsiHKeH?

R R
CR C C=C;+Cy, —(CR+Cr)¢)'q—_C(P+C(p

e Kaxk pacnpenennnca 3apsi MEKIY [IapaMu MOCIe UX COSTUHEHUS?
3a3zemMJieHue.

IV. 3a0auu:

1. Kongencarop anekrtpoeMkoctd 0,03 MK® COeIMHWIM C HWCTOYHUKOM TOKA, B
pesynbrate 4ero oH mpuoOpen anektpuueckuit 3apsan 10 wKn. Omnpepenure
HANPSDKEHHOCTh TOJIS MEXIY IUIaCTUHAMH KOHJIEHCATOpa, €CJIM  PACCTOSTHHUE
MEXITYy HUMHU 5 MM.
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. C kakoi cunoii (B MH) mputsruBarotcs Ipyr K Ipyry oOKIaaku

. B MMPOCTPAHCTBO MCKAY INIACTUHAMU IINIOCKOI'O BO3AYHIHOI'O KOHACHCATOPA BBCIU

OURJIEKTPUUYECKYIO IUTacTUHy ¢ € = 3. Kak m3MeHmnacb eMKOCTb KOHAEHCATOpaA,
€CJIM TOJIIMHA MJIACTHUHBI PaBHA MOJIOBUHE PACCTOSHMS MEXY €ro oOKIIaJKaMu?

. Konnencarop emkocteio 1 Mk® Beiep:kuBaeT 6e3 npodost Hanpskenue 500 B, a

koHsieHcatop eMkocThio 0,5 Mk® - 1500 B. Kakoe nanbornbiee B B Uz G

HAIpsKCHUE MOKHO IIOJAAaTh HA CUCTEMY 3TUX KOHJACHCATOPOB,
COCINMHCHHBIX HOCHGI{OB&TEHBHO?

IUIOCKOI0 BO3AYLIHOTO KOHAEcHcaTopa? 3apsi KOHAeHcaropa 6 = s
MKkK1, HanpsKeHHOCTh MOJIsl B KoHAeHcaTope 3 kKB/Mm.

SN

. CTyneHT 3amancsi 1eJbl0 M3rOTOBUTH KOHJIEHCATOP €MKOCThIO B 1 @,

WCTIONB3Ys JIBE MOJOCKU (Posbru mupuHor 10 cM, MeXIy KOTOPBIMH PACIIOJIOKEH U30JIATOP B
BHC MpoMacieHHo# Oymaru tommuaor 0,05 mMm (e = 5,0). Kakoit nuHBI TOMOCKH (OJIBIH IS
3TOTO TIpHUAETCs B34Th? Kak BOOOIIIE emaroT KOHICHCATOPHI CO CTOJIh OOJIBIIION EMKOCTHIO?

. C KakuM YCKOpEHHEM MOJHUMAETCS BEPTUKAIBHO BBEPX NBUIMHKA MAacCOM 107 r, HECyIas

3apsan 1,77 nKin, B I0CKOM KOHIEHCATOPE C TIOBEPXHOCTHOM TUIOTHOCTHIO 3apsiia Ha 0OKIIaIKax
2
6 uKn/m=?

Bonpocwi:

1.

N o g &

10.

Kakol u3 yeaquHEHHBIX NMPOBOASAIIMX LIAPOB — CBUHIOBBIM UJIM aJTFOMUHUEBBIA —
uMeeT OOJBIIYIO DJIEKTPOEMKOCTh, €CIIH UX Pa3Mepbl OJJMHAKOBHI?

Ecnu k mapuky 3apsiKeHHOTO SJEKTPOCKONa MOAHECTH (HE KacasCh IIApHKa)
PYKY, TUCTOYKH HEMHOTO cniaayT. [Touemy?

Kak u3Menurcs cuiia B3aUMOACUCTBUSA IUIACTUH IUIOCKOTO KOHAEHCATOpa, €CJIU
pacCTOSIHE MEXy HUMHU YMEHBIIINTh, HE U3MEHSIS 3apsijia KoHAeHcaTopa?
MOXHO JTH 3apsAauTh KOHJIGHCATOP, HE 3a3eMJISIS OJIHY M3 OOKJIaI0K?
[Iepeuuncnure npoueaypsl, yBEIMIUBAIOIINE EMKOCTh KOHJIEHCATOPA.

N3MeHUTCS JIh €MKOCTh 3apsiKEHHOTO MTPOBOIHUKA, €CJIM €TI0 3a3€MJIUTh?

Kak u3aMeHuTCS MpoOMBHOE HANPSKEHUE TUIOCKOTO BO3IYITHOTO KOHJEHCATOPA,
€CJIM Ha ero BHYTPEHHEH MOBEPXHOCTH MOSBUTCS OYTOpOK, HAIpUMeEp IbUIMHKA?
N3meHnTcs IM pa3HOCTh MOTEHIIMAJIOB Ha OOKIaJKax IIOCKOTO BO3IYIITHOTO
KOHJICHCATOpPAa, €CJIM OJIHY U3 HUX 3a3€MJIUThH?

Kongencarop mNOIKIHOYEH K HCTOYHUKY HamnpsbkeHus. Paspsaaurcs  nu
KOHJIEHCATOp, €CIIN:

® OTCOEIMHHUTH JIOO0YI0 OOKIAIKy OT MCTOUHHKA?

® OTCOEIMHUTH 00€ OOKIaIKU OT UCTOUHUKA?

® 3a3eMJIMTH JIIOOYI0 OOKIIAAKY, OTKIIOYHB KOHJICHCATOP OT HCTOYHUKA?

® OTKJIIOYHTH KOHJIECHCATOP OT UCTOYHHKA, 3aMKHYTh IPOBOJOM €0 OOKIaIKu?

[Inockuit kouaeHcatop umeer eMkocth C. Ha oaHY M3 IUIACTUH KOHJAEHCATopa
MOMECTHJIM 3apsil +(, a Ha JIpyryro — 3apsg +4q. Onpenenure HanpsH>KEHHE Ha
KOHJICHCaTOpe.
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11. Kak BBIMISAOWT MOJE y KpaeB 3apsyKEHHOTO KoHueHcaTopa? OCHOBBIBAsSCh Ha
MPEACTABICHUAX O MOTCHIHAIBHOM XapakTepe >3JEKTPOCTATHUECKOro HOJS,
MOKAXUTE, YTO MOJI€ Y KPAaeB IIOCKOT0 KOHJIEHCATOpa HE PAaBHO HYJIIO.

12. Kak OyzaeT BecTu ce0s dIEKTpUUECKUM JUTIONb Y Kpasi KOHJeHcaTtopa?

13. YeMy paBHA €MKOCTb BO3AYIIHOTO C(hEepUUYECKOT0 KOHAEHCATOPa, COCTABIEHHOT O
U3 JIByX KOHIIEHTpU4yeckux cdep paauyca R u 2R?

V. §49-50. Ymp. 8, Ne 1, 2

1. C momompl0 3JICKTPONPOBOAHON Oymaru, OaTapedku HM MHKpoamIepMerpa HCCIeayHTe
SIIEKTPUYECKOE 110JIe KOHAEHCATOPA U M300pa3nuTe ero CIeKTp.

2. JlokakuTe, YTO HANPSDKEHHOCTH DJIEKTPOCTATHYECKOTO IMOJSI B 3a30pe HA TPaHMIE IUIACTUH
IUIOCKOTO BO3YLIHOTO KOHAeHcaTopa E = o/2¢.

3. DIEeKTpHUYECKH HEHTpAIbHOE BEHIECTBO (DIIEKTPUYECKUE TUIOJH) BTATHBACTCS B 00IacTh Ooee

CHJIBHOT'O IIOJIA BHYTPH KOHACHCATOPA, YTO OTKPBIBACT BO3MOKHOCTL pa3ACICHUA KOMIIOHCHTOB

cmeceit BemectB! Tak nu 310?

[Moy4nTe hopmyity HapacTaHuUs 3apsia OOKJIAJKK BO BpeMs 3apsIKH KOHJIEHCATOPA.

KaxoBa npumMepHO 3ieKTpHYecKast eMKOCTh Balllero Teja’?

. JlokaxxuTe, 9TO eciu ONMyCTUTHh Kpas IUIOCKOTO 3apsDKEHHOTO KOHZIEHCATOpa C BEPTHKAIBHO
PacCIoJIOKECHHBIMHU O6KHa}1KaMI/I B )KI/I)IKI/If/i AUBJICKTPUK, TO XHAKOCTH IIOAHHMETCA Ha
HEKOTOPYIO BBICOTY. BriBeuTe hopMyity, MO3BOJISIONIYIO OTIPEIEITUTh BHICOTY TTOABEMA.

7. Ilpennoxxute KOHCTPYKIMIO U3MEPUTENST MAaKCUMaJIbHOW CKOPOCTH MsYa, JOCTUTHYTOH MSUOM

HOCJIe yaapa o HeMy.
Moii HO8bIIL nPUOOP ... NO CBOUM OCUCBUIAM NOOPAdcAem Neti0eHCKUM DAHKaM

SO

UNU DNIeKMPULECKUM bamapesim, 8bi3bl8asi MaKue JHce COMpsCeHusl, KaK U OHU.
A. Borvma

m IHEPT'USA 3APAXKEHHOI'O KOHAEHCATOPA
Kakasi 3Heprus y 3J1eKTpU4ecKoro moJjis?
Iens ypoka: Jlate npencraBiieHHe 00 SHEPTUM DJIEKTPUUYECKOTO TOJIA, CIIocobax ee

HAKOIICHUS U U3MEPEHUS.
Tun ypoka: KOMOWHUPOBAHHBIN.
Obopyoosanue: 6atapes KOHACHCATOPOB, BeipsiMutens BYII-2, nammnoBas maHens,
Ha0Op KOHJIEHCATOPOB PA3IMYHBIX THUIIOB.
IInan ypoka:

BerynurensHas yacthb
Onpoc

OObscHeHHE
3akpernieHue
3agaHue Ha IOM

I1l. Onpoc @yrnoamenmanvuoni: 1. Snextpudeckass eMKOCTh. 2. EMKOCTh MI0CKOTO

aogkrwnPE

KoHJieHcaTopa. 3. CoeTMHEeHHEe KOHACHCATOPOB.

3aoavu:

1. /IBa mocnenoBaTeIbHO COCTMHEHHBIX KOHIeHCAaTopa ¢ eMKOCTAMH 2 MK®D u 6 MkD
3apsSauiad  OT MCTOYHHUKA TNOCTOSIHHOro Hampsbkenuss 120 B. Omnpenenure
HANpPsDKEHUE HA KaXKJI0M KOHAEHCATOPE.
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. 3apsbkeHHbIN 10 noteHnuana ¢; = 300 B map pagnyca R = 0,15 M coenunsiercs c

HE3apsDKEHHBIM 1IApOM TOHKOW [UIMHHOW IIpoBOJIOKOU. [locne coenuHenus
IoTeH1uMan mapa ymensimics 10 ¢z = 100 B. Uemy paBeH paguyc BToporo mapa?

. Konnencarop emkoctsio 6 Mk®, 3apsoxeHHbIN 10 HanpsbkeHns 400 B, coequnnnm

MapajyieIbHO C HE3apsXKEHHBIM KOHJeHcatopoM eMKocThio 10 Mx®d. Kakoe
HaIpsHKeHHE YCTaHOBUTCS Ha 0OKIaKax 00erX KOHIEHCATOPOB?

2
. [Inomaae O0OKIAAKKM IUIOCKOIO BO3AYIIHOIO KOHAEHcaTopa paBHa 250 cMm”,

pacctosinue Mexay Humu 2 mMm. KonneHcarop 3apsbkaercss oT Oarapeu ¢
Hanpsbkennem 150 B. Omnpeaenurte €MKOCTh KOHAEHCATOpPa, €ro 3apan |
HANPSHDKEHHOCTD AJIEKTPUUECKOI0 MOJIS MEXKIY €ro 0OKIaaKaMu.

. Ilocne aToro KOHACHCATOP OTKIIOYUIIN OT 6aTapeH (Sapsu:[ Ha 06KHaI[KaX IIpu 5TOM

HE U3MEHSIETCS) U MEeXAYy OOKIaJAKaMU BBEIU AUDJIEKTPUUYECKYIO MIIACTUHKY (€ =
5) Ttakoil ke muomamd W ToamuHOM 1 mm. Ompenenurte: a) HaNPSKEHHOCTb
AJIEKTPUYECKOI0 NOJIS B TUAIEKTPUKE; 0) HaNpsKEHUE MEXAy OOKIaJKaMH mocie
BBEJICHUS TUAJICKTPUKA; B) EMKOCTh KOHJEHCATOPA C AUIJICKTPUKOM.

. Eciu b1 MBI HE OTKIJIFOYAQJIM KOHJICHCATOp OT OaTtapeu W BBEIIU JUAJICKTPUUYECKYIO

I1aCTUHY, TO KaKUM OBI CTaJI ITOCJIE 3TOr0 3apiaa KOHACHCATOPA U HAIIPSKCHHOCTD
QJICKTPUYCCKOI'O ITIOJIAI B BO3YIIITHOM 3a30p€ U B I[I/IG)JICKTpI/IKG?

. O,ZIHy INUIACTUHY HEC3apsAKCHHOI'O KOHACHCATOPA, 06naz:a}0mer0 E€MKOCTBIO 1 H(D,

3a3eMJISIIOT, a JPYTYI0 MPUCOEANHSIOT ITTMHHBIM TOHKUM MTPOBOJIOM K YAQJIECHHOMY
npoBoAsieMy mapy paauycom 20 cMm, umeromemMy 3apsaa 92 mkKi. Kakoit 3apsina
(8 MxKi) octaneTcst Ha mape?

. Inockuii BO3AYIIHBIA KOHJEHCATOp 3apsiAwiiM 10 pasHocTu noTteHnuainoB 200 B, a 3arem

OTKIOYHIIMN OT HCTOYHHKA HAIIPSKCHUA. Kaxoit craner Pa3sHOCTh IIOTCHIHAJIOB MCKIAY
O6KJ'Ia,Z[KaMI/I KOoHACHCAaTOopa, €CJIN paCCTOAHUE MEKAY HUMU YBCIIMYUTH OT 0,2 MM 10 0,7 MM, a

IIPOCTPAaHCTBO 3AIIOJIHUTh JUIJICKTPUKOM C OTHOCHUTEIBLHOU ,Z[I/ISJIGKTpH‘IeCKOﬁ IMPOHUIAEMOCTBIO
7?

2
. IInacTuHBl MJIOCKOTO KOHIACHCATOpPa, IIOHaJAbIO 0,0l M Kaxjaasd, pasaBHUIarOT TaK, YTO

paccTosiHue MEX]ly HUMU yBenuuuBaetcs oT 2 MM J0 4 mM. KoHzaeHcaTop Bce BpeMst 0CTaeTcs
MOJAKIIIOUEH K MCTOYHHKY, MOJAJIEPKUBAIOIEMY Pa3HOCTh MOTEHIMANOB Ha oOkmagkax 100 B.
Omnpenenure U3MEHEHUE 3apsiia KOHACHCATOPA U HAMPSHKEHHOCTH TOJIS MEXKTy 0OKIIaKaMu.

Bonpocwi:

1.

N3meHuTCsT 1M €MKOCTh IUIOCKOTO KOHAEHCATOpa, €CIM B BO3AYILIHBINA 3a30p
MEXIy €ero OOKIaJKaMu BBECTH TOHKYIO HE3apSHKCHHYIO METALTHYECKYIO
IJIACTUHY TOM Ke Tuiomaau?

[louemy wManeHbKHE KyCOYKM OymMaru TMPUTATHBAIOTCS K  3apsHKCHHOU
MJJACTMACCOBOM pacuecke, HO HE MPUTATUBAIOTCS HU K OJHOW M3 MapasiebHbIX
IJIACTUH 3apsKEHHOTO KOHIeHcaTopa?

1 cM® aKTHBHPOBAHHOTO YIUIS, HPOINUTAHHOTO PACTBOPOM COJIEH IIETOYHBIX
METaJJIOB B OPTaHUYECKOM pacTBopuTene, oomanaet eMkocteio 10 @. [Touemy?
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10.

11.

12.

13.

[louemy yBenMueHue IUIOLIAAM OOKJIAJOK KOHAEHCATOpa, YMEHBLICHUE
pPacCTOSIHME MEXKJIYy HUMH M 3aIl0JIHEHHE IPOCTPAHCTBA MEXIY OOKIaaKaMu
IUAJIEKTPUKOM, IPUBOJNT K YBEIUYEHUIO EMKOCTH KOHIeHcaTopa?

YeTplpe ONMHAKOBBIX KOHIEHCATOPa, COEAMHSIOTCS OIWH pPa3 IMapajulesIbHO,
Jpyroi - mociaeAaoBarenbHo. B kakoM cityyae U BO CKOJIBKO pa3 eMKOCTh OaTapen
Oynet Gosbiiie?

[InacTuHbl  3apsHDKEHHOTO W OTKJIIOYEHHOTO OT 0aTaped KOHAEHCaTopa
NPUTITUBAIOTCA ¢ cuiiol F. MI3MeHuTes v Ta cujia, eciu BBECTH B KOHJIEHCATOP
IUIACTUHY U3 JUAJIEKTHKA, HE KacasCh IUIACTUH?

[Inockuii KOHAEHCATOp 3apSAAWIA 10 Pa3HOCTH MOTEHIMAJOB, HEMHOIO HE
JocTUTaromed MNpoOOWHOro 3HAauYeHUs, MW OTCOCIMHUIM OT MCTOYHHUKA
Hanpspkenus. [IpousoiaeT nmu npoOoil, eciu miIacTUHBI HaYaTh COMMKATH?
[InacTrHBI 3apsKEHHOTO IUIOCKOTO KOHJIEHCATOpa MOMEPEMEHHO 3a3€MIIIOT. UTO
OyJeT MPOUCXOIUTH C KOHACHCATOPOM IIPH 3TOM?

[louemy y KOHIEHCATOPA C TUAJICKTPUKOM AIIEKTpUUECKasi EMKOCTh OOJbIIIe?

B kakoM W3 NpPUBEIECHHBIX HMIXKE CIy4acB MOYKHO CpPAaBHUBATH PE3YyJbTaThl
n3mepenus nByx BenuuuH? 1) 1 Knu 1 A‘B;2)3Knul ®B;3)2 Au3 Brc; 4)
3 An2 Jx/Kn.

Kak u3MeHuTCs eMKOCTh MIIOCKOTO KOHAEHCAaTOpa, €CIIU MEXy ero oOKJIaJIKkaMu
NOMECTUTh METAJUIMYECKYI0 IUIACTUHY TNPEHEOPeKUMO MaJloil TOJIIMHBI B
ClIy4asiX: a) TUIACTMHA DJIEKTPUYECKH W30JMpOBaHa; 0) IJIAaCTHHA COEIUHEHa C
OJIHOM 13 00KIaI0K?

Kak um modemy WM3MEHHUTCS 3JEKTPOEMKOCTh IPOBOJMSIICH cdephl, ecliu B Hel
clenaTbh BMIATUHY?

Pamnyc mertamnmmyeckoro Immapa y UIrpylmIedHoro reHepatopa Ban-ge-I'paada

paBeH 5 cMm. Kako#l 3apsiq Hy»XKHO MOMECTUTh Ha IIap, YTOOBI €ro IMOTEHIIHAN
noctur 50000 B?

I11. DHeprus 3apspkeHHOrO KOHJACHcaTopa (IeMOHCTpamus pa3psIKh KOHJICHCATOpa

emkoctbio 22000 Mx®d). PaboTa, HeoOXomuMast JIs IEPeHOCa MAJIOTO 3apsijia ¢ OJTHOM

OOKJIaJIKi Ha PYTYIO:

AA = T2

U &o

d
= A
(S«%o)q q

C nepeHoCOM KaxJOM MOCIEAyOUIed MOpLUUH
3apsna paboTa yBENMUYMBAECTCS W B KOHIIE OHA

vQ

paBHa: 4, = Aq-U. [lonnas pabora, Heobxoammas
UL TiepeHoca  3apsima (  paBHa  CymMMe

2 2
20772 - 2 2.C) 2




KonaencaTop moxkeT 3anacathb 3apsij U 3JIeKTPUUYeCcKYy10 3Hepruio! Espo-5!
AHaNOTUYHO, HAAYTask AaBTOMOOMJIbHAS IIIMHA IPHOOPETa SHEPTUIO OT TOT0, KTO HalyBajl MUHY!
Crnpaska. CynepKOHIEHCATOPBI - 3TO HOBAasi KOHCTPYKIIMSI MUKPOCKOIIMYECKUX Pa3MEPOB, YTOOBI

COXPaHSATH B THICAYH pa3 OoJIbIIe 3apsiia, YeM 3TO ObLIIO BOBMOKHO paHee.
t
— [|aURC U =
Paspsn kongencaropa uepe3 pesucrop: U(t) = Ue ™ -, | =€
HanpsDKeHHEe Mexay OOKIaJKkaMH KOHAEHCATOpAa paBHO HYNIO, I03TOMY KOHJEHCATOp
IpescTaBiIsieT coOO00M KOPOTKOE 3aMbIKaHME B LIENU U MOATOMY 3apsiAHbIM TOK HamOoibiiuid. B

CHGIIYIOIIII/Iﬁ MOMCHT HAITPS’KCHUEC Ha KOHACHCATOPC YBCIMYMBACTCA, TOK YMCHBIIACTCH.
Kakyro sHepruto 3amacaer 3J1€KTpPOJUTHIECKU KOHAEHCATOp eMKOCThIo 22000 Mx®D

npu HanpspkeHuu uctounuka Toka 30 B? Oxomno 10 J[xx?! Ero macca 0,5 kr! Ecnu ero

. B MOMeHT BKIIOUYEHUS

MOJHATH Ha BBICOTY 2 M, TO OH 3amaceT MOTeHIHAIbHYI0 dHepruto okoyio 10 JIx. 1o
majo. Oxnako B koHaeHcaTtope 3tu 10 JIk 3anaceHsl yj00HBIM 00pa3oM, MOCKOJIBbKY
npu paspsiake (T = 1 Mkc) obecnieunBaercss MrHOBeHHast MmomHocTh 10 MBT! A Benn
MOHO B35ITb KOHJeHcaTtop Oombineit emxkoctu! Ecnu ero 3anmomauts JIHK, TO mpu

Tex ke ycnoBusx oH 3amnaceT 600 k/[>x Ha 1 kr macchi?

JleMoHCTpHUpYSI CTYACHTaM OIBITHI C KOHACHCATOpOM — JeineHckor Oankoi, B.K. Pentren
npeaynpeawn ciymarenei: «C 3Toi 0aHKOM HaZ0 00pamarhCsi OYeHb U 0Y€Hb OCTOpPOkHO. Ecnu B
HEel HAKOIMHUTh JOCTATOYHO OOJIBLION ANIEKTPUUECKUM 3apsii, TO, 3aMKHYB OOKJIaJIKU, MOXKHO YOUTh
naxke Obika». JIeknuro ydeHbl 3aBepmimyl BechbMa A(PQGEKTHO: Uit OOJbllIeld HArISAHOCTH OH
CaMOOTBEPKEHHO Pa3psIuII 3apsKeHHBIN nprubop yepe3 camoro ceds. [lomyuuB npu 3TOM MIETUOK,
PeHTren MHCTUHKTHBHO OTAEPHYJ PYKY U, niepeBeas Ayx, cnpocui: «Hy, kak, Buaenu? To-T1o...».
[TomonuaB, 3amanm Bompoc: «Kto 00BsicHuT, uro mpomszomuio?» CTyIAeHTB pacTepsHHO
MePErJIsHYINCh, @ OJIMH U3 HUX MOocIe nay3bl mpoMamini: «OnHo u3 AByX, npodeccop. Wnu Bame
YTBEpPKIEHHE ObLII0O HECKOJBKO MPEyBETUYCHHBIM, I Bbl 3HAUUTEIBHO 370pOBEE OBbIKaY.

IInoTrHOCTHL IHEPIUH IJICKTPHUYECCKOI0 I10JIA:
_cu? 1
2 2

IInoTHOCTL HJHEPrUM 3JJIEKTPUYECKOr0 TOJsl, 3amaceHHass B JiI000i YacTu

£,S 1 1
W, ( 3 j(EZ-dZ):EgOEZSd =550E2

NPOCTPAHCTBA, MPONOPUUOHAIBLHA KBA/PATY HANPAKEHHOCTH IJIEKTPUUYECKOr 0

MOJIl B DTOM 00J1aCTH.

Hoquy, HallpuMep, i1 HOHH3aAllMKM aToOMa BOAOpPOJa HCO6XO,I[I/IMO COBCPUIUTD pa60Ty?
HpI/IMeHCHI/Ie KOHJACHCATOPOB (CaMOCTOHTGHLHOG YTCHUC yLIC6HI/IKa U 3aI10JIHCHUC Ta6J'II/II_IBI).

Ne Tun O6o3HaueHue Haznau
i [Tpubop XapaKkTepuCTUKU [Ipumenenus

npubopa Ha cXemax eHue
1. Konnencarop

Peocratuueckas mammHa IlnanTe (qomosiHuTeabHBIH MaTepuas): Eciu Oarapero uz N
NapajuleJIbHO COCIMHEHHBIX KOHACHCATOPOB 3apsAAUTh OT UCTOYHUKA TOKA ¢ HampsbkeHuem Ui, To
3anaceHHas Oatapeeii sHeprust E = N-C-U;*2. Ecin Ternepb OTKIIOYUTH OaTapero OT UCTOUHHKA U
BKJIFOYUTh KOHJEHCATOPBI IIOCIIEJOBATEIbHO, TO B CHIIy COXPAHEHHUS HSHEPIUH N-C-U? 2 =

% U22/2 u U= N U;. YcoBepmiencTBoBanHas mamnHa [InanTte naBana Hanpsbkerune 1200 kB.

V. 3a0auu:
1. YcTaHOBKa JJIs1 UMITYJIbCHOW CTBIKOBOM CBAPKHW MUTAETCS SHEPTUEN KOHJICHCATOPa
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emkocthio 1000 Mk®, 3apsibxkenHoro ao HanpsbkeHuss 1000 B. Bpewmsi paspsina
KOHJieHcaTopa 2 MKc. HaliTu monesHyro MOUIHOCTh paspsna, cuutas, yto KII/]
yCTaHOBKH 5 %.

2. B repmosinepHont ycranoBke Tokamak T-10 MOIIHOCTB 3JIEKTPUUYECKOTO paspsia B
HMMITYJIbCE 3-10° Br, MPOAOJDKUTENBHOCTh pa3psaa 1 c. Kakyro eMKOCTh JOJKHA
uMeTh Oartapesi KOHJEHCAaTOpoB mnpu HamnpsokeHun 20 kB, ucnons3dyemass B
KaueCTBE HAKOMUTENS SHEPTUU ?

3. Kongencarop emxocthio B 100 nd 3apspkeH 1o pasHoctu noreHnuanoB B 90 B.
[locne oTkmtoueHust OaTape, KOHACHCATOP COCIUHAIOT MapajulesibHO €
HE3apsSKEHHBIM KOHJEHCATOPOM HEU3BECTHOM eMKOCTH. OnpenenuTb eMKOCTb
ATOr0 KOHJEHCATOpa, €ClM KOHEYHOE HampssKeHue okazainoch paBHbiM 30 B?
Kakoe koM4ecTBO TEMIOThI BBIAEIHIOCH?

Ecnu 3apspkeHHBIM KOHACHCATOP COSAMHUTH C HE3apsSKEHHBIM KOHJICHCATOPOM TaKOM K€ €MKOCTH,
TO TIOJIOBUHA JHEPTHH YXOIUT Ha TEIuio. A ecid Obl MBI UX COCIUHUIIN CBEPXITPOBOISIIUMH
MPOBOIaMHK? AHAJIOTHS C KOJIEOAHUSMH HI€aTbHOMN KHUIKOCTH B COOOIIAIOIITUXCS COCY/Iax.

4. Kongencarop emkoctbhio C 0e3 nudnekTpuka umeet 3apsan (. Kakoe xkoamdecTBo
TEIUIOTHl BBIJICIUTCS. B KOHJEHCATOpPE, €CJIM €ro 3aloJIHUTh BEIIECTBOM C
JTUAJICKTPUIECKOM MPOHUIIAeMOCThIO £? KOoHIeHCaTOp OTKITIOUEH OT OaTapew.

5. Kongencarop emxoctu C moakitodeH K Oarapee. Kakoe KOIMYECTBO TEIIOTHI
BBIJICTIUTCSI B 1I€MH, €CJM €ro 3amoJIHUTh BEIIECTBOM C JUAJICKTPUUECKOMU
NpOHUIIAEMOCThI0 ¢? baTtapes mnoanepxkuBaeT Ha KOHJEHCATOPE IMOCTOSHHOE
Hanpspbkenue U.

Ecam 3apsini BHYTPH HCTOYHHMKA TOKA MNEPEHOCHTCS OT MHHYCA K ILIIOCY

(koHIEeHCATOp 3apsKaeTcsi), TO PpadoTa MCTOYHHMKA TMOJOKHTEJIbHAAA, B

NMPOTHBHOM CJiy4yae (KOHIEHCATOP pa3psxaercsi) — padoTra HCTOYHMKA TOKA

orpunareabHas! Wi + A, + A=W, +Q.

6. Konnencaropel eMkocTsiMM 3 u 1 MK® coeauHEHBI TOCIEAOBATEIIBHO U
noAkaoueHbl K uctouHuky Toka ¢ DJJC 200 B. Ckonbko TemnoThl (B MJXK)
BBIJICIIUTCS TIPU IPOOOE KOHJIEHCATOPA MEHBIIIECH EMKOCTH?

Bonpocwi:

1. MoXHO I YBEIWYUTh DSHEPTrUI0 3aAPSHKEHHOTO IIKOJIBHOTO Pa3IBUAKHOTO
KOHJIEHCATOpa, He M3MeHss ero 3apsaa? Kakumm BooOIme crmocobaMu MOKHO
M3MEHUTh SHEPTHUI0 3TOr0 KOHAEHcaTopa?

2. Ilnockwmii BO3MYIIHBIN KOHJSHCATOP IOCIE 3apSAKA OTKIOYAIOT OT MCTOYHHKA
HaIpPsHKEHUS U TIOTPYKal0T B KEpocuH. Kak M3MEHHUTCS SHEPrus, HAaKOTUICHHAs! B
KOHJIeHcaTope?

3. K 3apsxkeHHOMY KOHJIEHCATOpy, OONajaronieMy SHeprueid Ey, TPUCOSIUHSIIOT
TaKkOM K€, HO HE3apsHKEHHBIM KOHJEHcaTtop. Kakoe KOIMYEeCTBO TEMIOTHI

BBLJICJIUJIOCH B 3TOM ITpoliecce?
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10.

V.

1.

[Ipennoxute cmocoObsl M3MEPEHUS IEKTPOEMKOCTH KOHIEHCATOPA.

[ImacTuHBI TIOCKOTO KOHJEHCATOpa OAMH pa3 pa3fdBUTAIOT, OCTABISASA HMX BCE
BpeMs TOJKIIOYECHHBIMH K HCTOYHUKY HANpsOHKeHWS, Jpyrod pas —
OTKJIFOYCHHBIMH TIOCJIC TIEPBOHAYAIBLHON 3apsaiakd. B KakoM W3 3THX ABYX
CJIy4aeB HY>KHO COBEPIIUTH OOJIBIIYIO pabOTy MO pa3ABUTAHUIO TUIACTUH?
KoHneHcaTop MOAKIIOUMIN K aKKyMYJSITOpPY. PaccTossHMe Mexay IIacTHHAMU
KOH/ICHCATOpa YMEHBIIMIN B J1Ba pa3a. Kak m3MeHmnach pasHOCTh MOTEHIIMAIOB
MEXy TUITACTUHAMH, a TaK)Ke€ HANPSDKCHHOCTD TOJIS MEKAY TUTACTUHAMHU U 3apsijl
KOHJIeHcaTopa?

Konzpencarop OTKIIOUMIN OT aKKyMYJSITOpa, TOCJIE Yero pacCTOSHUE MEXIY
IJIACTHHAMHM YMEHBIIWIM B JBa pa3a. Kak W3MEHHTCS 3apsji, HanpsHKCHHOCTb
OJISI ¥ PA3HOCTh TOTCHIIMAJIOB MEXY TJIaCTHHAMU?

OnHa W3 MIACTUH IJIOCKOTO KOHJIEHCATOpa COCOUHEHAa C DJICKTPOMETPOM, a
apyras 3azemieHa. Kongencarop 3apsamiu. Kak M3MeHSTCS TIOKa3aHUs
AJICKTPOMETpa MPHU BBEICHUH JTUIJICKTPUKA?

[ToTeHIMaIBHAST DHEPTUS B3aMMOJICUCTBHS Taphl PAa3HOMMCHHBIX 3apsJIOB
OTpHIIATENbHA, a 3apsSHKEHHOT0 KOHACHCATOpa — MoJIoXuTenbHa. [louemy?

MoXHO 1M ONpeNeNUTh E€MKOCTh KOHIEHCATOpa, HM3Mepsisi BpeMs, B TEYEHHE KOTOPOIo
HampsDKEHHE Ha KOHAEGHCATOpe, HM3MEPEHHOE BOJILTMETPOM C M3BECTHBIM BHYTPEHHUM
COMPOTHBIIEHUEM, YMEHBIIIAETCS B € pa3?
§ S1. Vop. 9, Ne 3, 4.
Ha pucyHke cxemaTH4ecKu H300paKeH €MKOCTHOW JaT4YUK YPOBHS
XKUAKOCTU. BriBenute Gopmyiny 3aBUCHMOCTH €MKOCTH JaTYMKa OT
BBICOTHI YPOBHS JKUJIKOCTH (AudnexTpuka). KakoB npuHUun neidcTBUs
3TOro JaTdyuka’?

. JleMOHCTpaTop AEp:KUTCSA 3a MPOBO/I, MOJICOCTMHEHHBIN K JIEKTPOMETPY, U Mo anpbirusaet. [Ipu

3TOM CTpeJIKa 3JICKTPOMETpa OTKJIOHSETCSA, W BO3BpAIllaeTCs Ha3aj I0Cie IPU3EMIICHUS.
OO0bsscHUATE HAOIIOaEMOE SIBJICHHUE.

. ImeeTcst M30MMPOBAaHHBIA BO3IYIIHBIN chepuueckuil KOHAEHCATOP, Yy KOTOPOTO paauycChl

oOknanok Ry (BHyTpeHHsist 00kmnanka) u Ry (BHemHss), a 3apsa (. Haliaure mioTHOCTH SHEpruu
ANIEKTPUYECKOTO TOJIST MEXIy OOKIIaJIKaMH KOHJIEHCATOpa B cirydae, korja R, — Rp << R.

. UTo mpou30oHIeT ¢ SHeprueil IMiIOCKOro KOHJAEHCAaTopa, €ClM: a) IpU HEeHM3MEHHOW pPa3HOCTH

MOTEHIIMATIOB MEX]Iy €ro MJIaCTUHAMU YBEJIIMYUTH BCE €r0 reoMeTpudeckue pasmepsl B k pas; 0)
MIPH TEX K€ pa3Mepax YBEIMUYUTh 3apsij B n pa3?

. [Inockuit Bo3mymHbli koHAaeHcatop eMmkocThio 4000 nd, monakimoyeH K HCTOYHUKY TOKa C

HanpsbkenueM 200 B. PaccrosiHue mexay oOkiankamu KoHJeHcaTopa 2 MM. Onpenenute
HauOoJIbIIIee YUCIO HEU3BECTHBIX BEJTUYNH.

. Ecin konznencarop emkxocthio 100 Mx®, 3apspkeHHbIN 10 HanpspkeHuid 10 kB. paspsants yepes

METaJUIMYECKYI0 NpoBoJIouky auamerpoM 0,5 MM u gmuHOi 10 oM, TO mpou3oiJeT B3phIB
(B3pbIBHOE Kunenue). Mccnenyiite siBjaeHne 1 00bSICHUTE €T0.

. HOHpO6y1>iTC C IIOMOLIBKO TIPUHIUIIA HAWUMCHBIICTO JEeHCTBUSA O6T>$ICHI/ITB, rnoyemy KUIKAN

AUBJICKTPUK B IJIOCKOM 3aps’KCHHOM KOHJCHCATOPE C HC IMapalICJIbHBIMHA O6KHaIlKaMI/I
nepeMemacTcs OT y3K01>i JaCTHU KOHACHCATOpAa K €ro HIHpOKOﬁ qacTu.

. OxBatuB cTakaH c BOJIOM JIaIOHBIO, OMYCKAaKT B HETO qaﬁHYIO MCTAJUIMYCCKYIO JIOKKY H

KacaroTcs JIOXKKOW mosmoca paboTaroneil anexktpodopHoit MammHbl. Eciau Tenepsb, npoaomkas
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9.

JIEPKaTh CTAKaH B PyKe, TOTPOHYTCS APYrOM PyKOMU IO JIOXKKH, TO YyBCTBYETCS NIEKTPUYECKUHI
ynap. [Iporabnronaiite 1 OOBSICHUTE SIBICHUE.

N3mepeHne eMKOCTH KOHJIEHCATOpa U JUAJIEKTPUYECKOW IPOHULAEMOCTH CpPElbl C IOMOUIBIO
MYJIbTUMETPA.

Macmepoegoti He modcem He pabomams —
OH ynyckaem mauny pemecia.
Heuszsecmuuiit noom

> Wpox15 | < PELIEHHE 3AJAY

Ceiiuac Oyaer :oHrJIMpoBanune popmyiamu 6e3 oomana!

Hens ypoka: Tlponomxuth (HOPpMUPOBAHUE HABBIKOB PEIICHUS 3a/ad. 3aKpENuTh

IMMOJIYYCHHBIC IPHU U3YUYCHUU IJICKTPOCTATUKH 3HAHUA.

Tun YPOKa: PCUICHUC 3a/1a4.

Obopyoosanue: MUKPOKAIBKYIATOP, 00obmaronas tadnuna "Kongencarop".

IInan ypoka:

BcerynurensHas yacTh
Onpoc

Pemenue 3amau

4. 3amanue Ha JOM

Sl o

Il. Onpoc ¢ynoamenmanvuwuiti: 1. DHeprus 3apsHKEHHOTO KOHeHcaropa. 2. Turbl

KOHACHCATOPOB U UX NIPUMCHCHHC.

3aoauu:

1.

Kongencarop emkocthto 8 MK®D, 3apsokeHHBIM 10 HanpspkeHus 100 B,
NPUCOSTUHWIN IS TIO/3apsIIKM K UCTOUYHHKY Toka ¢ Hanpspkennem 200 B. Kaxkoe
KOJIMYECTBO TEIUIOTHI BBIIETUIIOCH MTPH MOA3apsiKe?

. [Inockuii BO3QylIHBIM KOHAEHCATOP eMKOCThI0 C 3apshkeH 10 HampsbkeHus U u

OTKJIIOYEH OT MCTOYHWKA Toka. Kakyroo paboTy HEOOXOJMMO COBEPIIHTH, YTOOBI
YBEJIUYUTh PACCTOSHHE MEXK]Ty €ro 00KJIajikaMu B 3 paza?

. Konnencarop emkocteio C mpucoeMHEH K UCTOYHUKY TOKa ¢ HampspkeHuem U.

Kakyro paboTy HYXHO COBEpPIINTH, YTOOBI MEJJICHHO YBEIMYHUTH PACCTOSHUC
MKy OOKIJIaJIKaMU KOHJIEHcaTopa B 3 pasa?

. 3apsKEHHBIN KOHIEHCATOp MOJKIIOYWIN K UCTOUHUKY TOKA ¢ HanpsbkenueMm 10 B.

Ilocne mepe3apsiAku  KOHJEHCATOpa €ro  SHEpPrusi  oOKaszajlach  paBHOU

MepBOHAYAILHON, a B 1IIEMM BO BpeMs Iepe3apsaKu R
BBIJIEIWIIOCHh KojuuecTBO TemioThl 0,4 mJlx. Onpenenute K >0
EMKOCTh KOHJIEHCATOPA. j_l
. KaKOG KOJINYECTBO TCIIJIOTHI BBIACIIUTCA Ha PpPE3UCTOPC IIOCIIC U—»>_
3aMbIKAHHA KIIFOYA Kf) - C
. bombiag ToHKas npoBoadaAmiasas IJIaCTHHA TOJIIHUHBI d n 1oionraguv S |
IOMCIICHAa B OJHOPOJHOEC 3JICKTPUUCCKOC II0JIC E, MNEPNCHAUKYIIAAPHOC

mractuae. Kakoe KoIu4ecTBO TEILIOTHI BBIACIINUTCA B IIJIACTUHE, €CJIN I10JIC BBIKJIIOUUTH?

Bonpocwi:

1. Ilnockuili KOHAEHCATOP 3apANWIMA [0 PA3HOCTU MOTEHIIMATIOB, HEMHOTO HE

56



10.

11.

JOCTUTAIONIe MPOOMBHOTO 3HAYEHHS, M OTCOCAUHUIUM OT MCTOYHHUKA
HanpspkeHus. [IpousoiiaeT nu npoOoil, eciiv MIacTUHBI HAaYaTh COMMKATH?
3apsKEHHBIM  KOHAEHCATOP MOAKIIOYUIM MapajuieiIbHO K TakOMYy ke
HE3apsLKEHHOMY. Bo  CKOIbKO pa3 HM3MEHWIAch JHEPrusi IMOJs MEPBOro
KOHJIeHcaTopa?

Pa3HOCTh TNOTEHIMAIIOB 3apsSKEHHOTO M OTCOEAMHEHHOTO OT Oarapeu
KOHJIEHCATOpa YJBOWJIACH, KOTJIa BBITEK HAIOJHSBIIMNA €€ IUAJIEKTpPUK. Uemy
paBHa JUAJIEKTPUYECKas MPOHUIIAEMOCTh JUAJICKTpUKa?

N3meHnTCs 1AM €MKOCTh IUIOCKOTO KOHAEHCATOpa, €CIM B BO3AYILIHBIA 3a30p
MEXKy TJIACTUHAMM BJIBUHYTh HE3APSHKEHHYI0 METAUTMYECKYIO IUIACTUHY ?
N3MenuTcs nu, a eciii U3MEHUTCS, TO KakK, HEPTrUsl BO3AYIIHOIO KOHJEHCATOpa,
€CJIM MEXJy ero oOKJIaJiIkaMyd BBECTH IUIACTUHY M3 AMAIEKTpuka? PaccmoTpeTh
BCE BO3MOXHBIE CIIy4au.

Konaencatop noakiatoueH K akkyMyJasaTopy. Pa3nBuras nmiacTuHbl KOHJEHCATOPA,
MBI MPEOJI0JEBAEM CHUJIbI AJIEKTPOCTATUYECKOTO MPUTSHKEHU MEXKY MIIACTUHAMU
H, CJIeI0BaTeIbHO, coBepIaeM padoTy. Ha uro uaer sta pabora? Kak uamenurcs
SHEeprus KoHjeHcaropa?

MOXHO 71 yBEIUYUTh DHEPTHUIO 3apsSKEHHOTO Pa3qBUKHOIO KOHJAEHCATOpAa, HE
U3MEHSA €ro 3apan?

B pesynbprare ClOXKEHHS BJIEKTPUUYECKUX MOJel C¢ HamnpsokeHHocTsMu E; u Ej
nosrydeHo nojyie E. PaBua i aneprust nons W cymme snepruii nmoieit Wy u W,?
3apsKEHHBIM KOHZIEHCATOpP NEPEMEHHON €MKOCTH OTKJIIOYEH OT UCTOYHUKA TOKA.
Hapucyiite rpadguk sHEprun KOHAEHCATOPA OT €T0 EMKOCTH U OOBSICHUTE €rO.
JIBa 0JIMHAKOBBIX MJIOCKUX KOHJIEHCaTopa eMKocTh C COeIMHEHBI TapaJUIEIbHO U
3apspkeHbl 10 HanpspkeHus U. [1nacTuHbl 04HOTO W3 KOHAEHCATOPOB Pa3BOASAT Ha
Oomnpiioe pacctosHue. HaliTu HampspkeHHe Ha BTOPOM KOHJZIGHCATOpPE U €ro
JHEPTIHUIO.

UYTto BBI BOOOIIIE 3HAaETE 00 AICKTPUICCKOM KOHACHCATOPE?

. 3a0auu:

1. B ayIeKTpHYeCKOW LENH, CXeMa KOTOPOW IIOKa3aHa Ha PUCYHKE, BCE DJIEMEHTHI

MOJIHOCTBIO 3apSIAUTHCA, a 3aTeM pa3MbIKaroT. Kakoinl
TOK OyIeT Teub Yepe3 CONMPOTHUBIICHHUE, IMOJIKIIOYCHHOE
MapajuieIbHO KOHJICHCATOPY B MOMEHT BPEMEHM, KOra

uneansubie: J/IC ucrounuka paBHa 24 B, BenMuMHA CONPOTUBICHUS KaXIOTO
pesuctopa paBHa 10 Om. Kmrou K 3ambikator Ha

K Ry

MJINTCIIBHOC BPCMA, 3a KOTOPOC KOHACHCATOP YCIICBACT

Ha KOHJCHCATOPE YHEPTHUSl yMEHBIIHATCS B 9 pa3?

2. JIBa OOMHAKOBBIX IO pa3MepaMm IIJIOCKMX KOHJIEHCATOpa, OAWH H3 KOTOPBIX
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COJIEPKUT CTEKJIAHHYIO IUJJAaCTUHY C JUAJIEKTPUYECKOW MPOHMUIIAEMOCThIO 7,
LETMKOM 3aIOJIHSIOUTYIO 3230 MEXAY €ro 00KIaJKaMu, COeIMHEHbI TapaJIIeNIbHO,
3apsikeHbl 10 HanpsbkeHuss 200 B u oTkiroueHbl OT HCTOUYHMKA ToKa. Kakyro
paboTy HaJ0 COBEPUIUTH, YTOOBI MEIJIEHHO (TEIJIO HE BbIAEIsAETCA!) H3BIICUb
IJJACTUHY U3 KOHJEHCATOPa, €CIIM EMKOCTh ITyCTOro KoHaeHcaropa 6 Mkd? Kakoe
KOJMYECTBO TEIUIOTHI BBIIECIUTCS, €CIH OBICTPO U3BJIEYb MIACTUHY ?

3. [I1OTHOCT PHEPTUM NEKTPOCTATUYECKOTO MOJISA, JIOKAJTU30BAHHOTO MEXAY JABYMS

napaieabHbIMH, PABHOMEPHO 3apsHKCHHBIMU IUIACTHHAMU,
0,1 I[)K/M3, Cuma ux B3aumopeyctsus 4 MH. Ilmomanm 5_? Iﬂ_fc
mactun 100 em’. Haiiti 3apsibl IUIACTHH.

4. KongeHcaTopsl COCIMHEHBI TakK, KaK MOKa3aHO Ha pucyHke. Uemy
paBHA €EMKOCTh Oarapen? 3C

JomonuurenbHass uapopmauus. [IpuHaro cunrarb, 4T0O MOBEPXHOCTH

3eMiii 3apsbKeHa OTPULATENIbHO M BEJIMYMHA 3aps/ia COCTAaBIISAECT -5,7-10° Ki1, clieicTBHEM dero

SBJISICTCS HANPSDKEHHOCTH DJIEKTPUYECKOTO TOJII Y ToBepxHocTH Topsaka 130 B/m merom m

nopsinka 300 B/m 3umoil. Hanpsok€HHOCTh MOJS yMEHBIIAETCS C YBEIWYEHHEM BBICOTHI U

MPAKTUYECKH CTAaHOBUTCS HUYTOXKHOM Ha BhICOTe mopsaka 10 kM. B cBOrO ouepenp, Ha BBHICOTE B

HECKOJIBKO JIECATKOB KHJIOMETPOB HAXOJUTCS CJOM TIOJIOKUTEIBHO 3apsOKCHHBIX  HOHOB

(moHocdepa), BeaTMUMHA 3apsga KOTOPOTO KOMIICHCHPYET OTPHUIIATEIIBHBIA 3apsi IMOBEPXHOCTH

3emmu. Takum 00pa3oM, MOXKHO CKa3aTh, 4TO arMocdepa SBISIETCS H30JATOPOM MEXIY IBYMS

00KJTaJIKaMH 3TOTO CBOEOOPA3HOTO TMTAHTCKOTO «KOHACHcaTopay. [Ipudém mMeHHO ¢ mpolieccaMu
3apsija 3TOr0 KOHJEHCAaTOpa W CBSI3aHbl OCHOBHBIE MPOTHUBOPEYMS PACUYETOB, KOTOPHIE HE
paspemieHbl A0 cux Mmop. OCHOBHBIM TPOTHBOPEUMEM SBJSETCS MMOHUMAaHHE TOTO, YTO JHO0OM

KOHJEHCATOP MMEET TOKU YTEUYKH, KOTOpbIE IJIsi 3€MJIM, €CJIM MEepPecYUuTaTh MX Ha IJIOmaab €€

IMOBEPXHOCTH, COCTABIAIOT mopsaka 1800 A, B To BpeMs Kak oOIasi BeIMYMHA DJICKTPUUICCKOTO

3apsijia COCTaBJAeT nopsaka 5,7 10° K. U3 sT0r0 CJEAYeT, YTO MOJHOCTHIO 3€MHOU KOHAEHCATOP

JIOJDKEH OBLT OBbI IO HJIee pa3psAIUThCS 3a TIEpHoJ1 BpeMeHu He Oosiee 10 MUHYT (4ero, 0JIHaKO, MBI

HE BUIMM Ha MpakTuke). To ecTh, HAIUIIO HAJIMYUE CYIIECTBOBAHUS HEKOETO reHepaTopa, KOTOPhIN

MOCTOSIHHO TOJ3aPSKAET 3TOT MPUPOJHBIA KOHIAEHCATOP, MPUYEM MOIIHOCTH ATOTO T€HepaTtopa

JIobKHA cocTaBlATh Oosee 700 wmeraBarr! UYTo 53TO Takoe M KaKOBBI €ro  MEXaHH3MBI

(hYHKIIMOHUPOBAHUS, — HayKa JI0 CUX IOP HE MOXKET CKa3aTh ONMPEICIEHHO, HECMOTPS Ha HAJTUINE

MHO’KECTBA TEOPHUH.

IV. Yop.9, Ne 5, 6.

1. JIBa 0IMHAKOBBIX KOHACHCATOPA 3aPSAAMIIA JO OJHOTO M TOTO )K€ HAIPSIKEHUS U OTKIIOUMIIN OT
ncroyHuka. OJIMH U3 HHUX 3aT€M Cpa3y K€ pa3psAuiiid, U HpU 3TOM BBLACIUIOCH HEKOTOPOE
KOJIMYECTBO TEIUIOThL. B 1pyroMm ciyuae cHayana COMU3WIM IJIACTHHBI U TOJBKO 3aTeM
paspsauau. [Touemy Bo BTOpoM citydae TerioBoi 3G (heKT oKazacs MEeHbIe?

2. [lpunymaiite KOHAECHCATOP, EMKOCTh KOTOPOTO OBl 3aMETHO M3MEHAJACHh MPHU HAKOIUICHHH UM
3apsna.

3. Kak onieHUTh MaKCUMaIbHYIO SHEPTHUIO, 3aMIaCEHHYIO B MPUPOJTHOM KOHJIEHCATOpe, 0OKIIaIKaMu
KOTOPOTO SIBJISIFOTCS TPO30BO€ 001ako U 3eMisi? OT kakuX ()aKTOPOB 3aBHCHUT dTa SHEPIHs?

4. U3 yeThlpex OJWHAKOBBIX IUIACTUH IUIOIMAMU S KaXK[as, KOTOpble HEJb3s MPHUIBUTATH IPYT
JPYTy Ha paccTosiHUE, MeHbIlee 0, HY)KHO C/IeNiaTh KOHICHCATOp MaKCHMallbHON eMKocTH. Kak
UX 7151 TOTO HYXHO PACIOJI0XHUTh?

5. Heckonbko 0JMHAKOBBIX KOHIEHCATOPOB COSAMHMIN B OaTapeto. HampspkeHue Ha KakIOM U3
HUX HECKOJLKO MeHbIe mpoOuBHOTo. CiiydailHO TIPOU3O0IIEN MPOOOi JUANEKTPUKA OJHOTO H3
KOHJeHcaTopoB. [IpoObIOTCS NI OCTalbHBIE KOHACHCATOPHI, €CIM OHU OBbUIM COEAUHEHBI B
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6arapero nocienosarenbHo? [TapamiensHo?

6. Pa3HOCTh MOTEHIIMATIOB MEXly OOKJIaIKaMH 3aps’KEHHOT'0 IIJIOCKOT0 BO3IYIIHOIO KOHJICHCATOPpa
OpsIMO MPOMOPIMOHATIbHA PACCTOSHUIO MEXAy HUMH. Pa3iBuras IUIacTHHBI 3apspKEHHOTO
KOHJ/IGHCATOPa, MBI Bpoie Obl MOKEM HEOTPAHWYEHHO YBEJIMYMBATH 3Ty Pa3HOCThH MOTEHIHAJIOB.
Her nu 3necy npotuBopeuns?

Mb1 Huko20a He 00aXHCHDBI 3a0b18AMb, UMO KANCOBIU YCNEX HAUe20
NO3HAHUS cmasum 60buLe npodieM, Yem peuiaem, U Ymo 6 SMmotl
obnacmu Kaxicoas H08ask OMKPLIMAsL 3eMJIsL NO380J15€M NPEONOJIOHNCUTND
cywecmeosanue euje He U3eCmubX Ham HeoObAMHbIX KOHMUHEHMO8.
Jlyu oe bpotinw

> [Vpor16] < OBOBINAIONIMIA YPOK MO YJEKTPOCTATUKE

IMocTenenHo pa3BUBasi U COBEPIIEHCTBYSl CBOM 3HAHHS 00 IJIeKTPHYECKOM 3apsje, YeJ0BeK
HallleJ1 eMy IpUMeHeHHe O0YKBAJIbHO BO Bcex cepax cBoeii Ku3Hu!

Ilenv ypoka: Cucrematu3upoBaTh W OOOOIIMTH 3HAHUSA YYAIIUXCS IO

ANEKTPOCTATUKE IO TUIAHY U3YUYEHUSI TEOPHUH.

Tun ypoka: m1oOBTOpHUTENILHOE 000OIICHHE.

Oobopyoosanue: obolOmiaromasi  pucyHouHas Tabiuma  "DJIeKTpocTaTuka',
KUHOGUIIBM "DeKTpocTaTuka'", 3a4eTHbIE MaMKH.

Inan ypoxa:

BcerynurtensHas 4acTh
O6o0maroriee MOBTOPEHUE
JemoHcTpanus KuHo puiibMa
3amanue Ha 1OM

el NS =

I1. 3amonHene TaOIUIBL:
dusnyecKass Teopus
JJIeKTPOCTATHKA

|. OcHoBaHue:

1.1. Habnooenus: 3neKTpu3anus Tej, B3aUMOJICHCTBUE HAAIEKTPU30BaHa Tell.

1.2. Oxcnepumenmsi: ONBITBI C AJIEKTPOMETPOM, OMBITHI C UYYBCTBHUTEIbHBIMU
BECAMM, CIEKTPbl JJIEKTPUYECKUX TMOJI€H, OMNbITBI C  pPa3JABUKHBIM
KOHJIEHCATOPOM.

1.3.  OcHosHble nouamusa: DNEKTPUYECKUN 3apsAll, OICKTPUUYECKOE TIOJIe
HanpsDKEHHOCTh ToJist.  [loTenmman, pabora 53IEeKTPOCTATHYECKOTO IIOJS,
HaIPSKEHUE, SJIEKTPOEMKOCTh, KOHAEHCATOP, IPOBOIHUK, JUAIEKTPHUK.

1.4. Mooens: n300paxeHue moJiei ¢ TOMOIIBI0 CUITOBBIX JTMHHM.

Il. SInpo Teopun

2.1. Ilocmynamol:

2.2. 3axownvi: VICTOUHWKAMU DIEKTPUUYECKOTO TIOJNS SIBISIIOTCA DJIEKTPUUYECKHE

3apsabl: F :M; E _F

. E=E +E,+.+E,; o=@ +@,+..+0, ;A= qdy;
Are,r do
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q

U
2.3. Koncmanmui: gy = 8,85 10 ®/m; e =1,610" K.
I1l. CaencrBus.
2
3.1. Dopmynvi-cneocmesus: F = q == 9 .e- !;C _ FoS _ £-Cy;W, = cu”
Are er Are,er d d 2

3.2. DOkcnepumenmanvHas nposepka: OIbITHas TNpoBepka 3akoHa Kymona,

HN3MEPCHUC EMKOCTH KOHACHCATOpA.

3.3. FpaHML,tbl npumeHumocmu. Tonbko i1 HCTIOABHWIKHBIX — 3apsAI0B B

AJICKTPOCTATUYCCKHUX ITOJIAX.

3.4. Ilpakmuueckue npumenenus: OnpenesecHUe 3IEKTPOEMKOCTH KOHJIEHCATOPA,

AHTUCTATHUKH, 3KPAHbI, KOHACHCATOPHI. OObsIcHEHHE SIBICHUM: QJICKTpHU3allnu,
BHGKTpOCTaTquCKOﬁ HHAYKIWHA, IIOJIAPU3ATUNA TUDJICKTPHUKOB.

IMonb3ysich CTPYKTYPHOH cXeMOW HM3y4YeHUs J000i (usnyeckoil Teopum,

BBISICHHTE, K KAKUM CTPYKTYPHBIM 3JIECME€HTAM TC€OPHUHA MO’KHO OTHECTH NIPUBE-

AC€HHBbIC HUKE YTBCPKICHUA

1.
2.
3.

10.

DIIeKTprUYecKas MOCTOSTHHAs £.=8,85-10"% ®/m.

HcTouyHruKamMu 3JIEKTPUYECKOTO MOJIS SIBISIOTCS SJEKTPUUECKUE 3aPs/IbI.
DNEKTpUYECKOe MoJie - BHUJl MAaT€pPUH, MOCPEICTBOM KOTOPOTO OCYIIECTBIISAECTCS
B3aMMO/JICHCTBUE MEXKY SJIEKTPUUECKUMU 3apsIaMHU.

HanpsikeHHOCTh  3JIEKTPUYECKOTO TOJIA - CBOWCTBO TIOJIA JIEWCTBOBAThH HA
AIEKTPUUECKHUI 3apsifi ¢ HEKOTOPOM CHUIION, M3MepsieMoe B JaHHOW TOYKe OT-
HOIIIEHWEM STOM CHUJIbI K BEJIMYHMHE 3apsijia.

JIBa TOYEUHBIX HEMOABMKHBIX 3apsija B3aUMOJCHCTBYIOT IIPyr C JIpyroM B
BaKyyMe C CHJIOH, BETUYMHA KOTOPOW MPSMO MPOTMOPIMOHATIBHA TTPOU3BEICHUIO
3apsAI0B U 0OpaTHO MPOTMOPIIMOHAIbHA KBAJPATY PACCTOSHUS MEXKTy HUMH.
['pamMmmodoHHas MIACTUHKA, TOTEPTAst CYyXOH TPSITIKOM, MPUTATHUBAET MbLIb.
Hanpsi>keHHOCTh 3JI€KTPOCTaTHYECKOTO TOJISI BHYTPH PABHOMEPHO 3apsiKEHHOMN
cdepsl paBHA HYITIO.

DNEeKTpUYECKUE TOJIS HATJISITHO N300PaKAIOT C IIOMOIIBIO CHUIIOBBIX JIMHUM.
3aKOHBI 3JIEKTPOCTATUKA MOXKHO MPUMEHSTh TOJBKO JI HEMOJBHKHBIX
ANEKTPUUYECKUX 3aPSAJ0B B AJIEKTPOCTATUUECKUX MOJISX.

B ombitax Mumnmukena-Hodde Oblm M3MEepeH 3IIeMEHTAPHBIN AIEKTPUUCCKUMA

3apsi.

I11. JIlemoHcTparus kuaHoduisMma.
AHAJIOTUSA MEXAY 'PABUTAIIMOHHBIM HOJIEM U DJIEKTPOCTATUYECKHUM.

3J'ICKTpOCTaTI/I‘-ICCKOC II0JIC FpaBI/ITaI_II/IOHHOC TI0JIC

DNeKTpUYECKuid 3apsij, ( I'paBUTanIMOHHBIN 3apsa, M
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_F T F
Hanpspkennocts nonst: E = — HanpsixernocTs nouis: § = —
Jo m
DneKTpuyecKas Cuia: |33 =qE Cuia TsKecTu: IfT =mg
. . m,m
3akon Kymona: F =k |q1| 2|q2| = 1 |q1| 2|q2| 3aK0H BCeMHpPHOTo Tarotenus: F =G —2
r dre, I r

[ToreHunan noyd: ¢ = —

. W
[Torenuman monst: @ = —

Pa6ora monst: A'=q(p, —@,) =qU

Pabora momst: A'=m(p, —@,)

[MoTeHnman moJist TOYe4HOro 3apsaa: ¢ =k Q
r

HOTGHHI/IaJ'I IIoJIA TOYCYHOI'0 T'PaBUTAIIMOHHOI'O

3apsna: ¢ =-G M
r

[ToreHnmanpHas SHEPrys B3aUMOACHCTBUSA IBYX

ToYeuHbIX 3apsaoB: W =K %9.
[

[ToreHnmaneHas SHEPTUsl B3aUMOJAEHCTBHS IBYX
TOYCYHBIX FpaBI/ITaIII/IOHHBIX 3aps[)1013:
mM
W=-G——
-

Bonpoc: B rpaBuTaniMOHHOM T0Ji€ 3eMJIM MpHU

OTCYTCTBHHU COIIPOTHUBJICHUA BO3AyXa BCC TCJa

ABUXXYTCSA C OAWMHAKOBBIM YCKOPCHHEM, a B OJHOPOJHOM IBJICKTPUUYCCKOM II0JIE 3apsAKCHHBIC TCJIa

JIBUKYTCS C pa3HbIM yckopeHueM. [louemy?
JlonoiHUTe/IbHBIE 321244 M BONPOCHI:
1. B npeBHue BpeMeHa JIOOU IyMalH,

qTro 3emMiid IUIOCKAasd.

BooOpa3zute, uto 3emus

JNEHUCTBUTENLHO HE mmap pamuycoM R, a OGeckoneunas turactuHa TosmuuHod H. Ilpu kakom
3HaueHUM H yckopeHue cBOOOJHOTO MajeHUs B 3TOM Mojaenu He OyAeT OTIMYaThbcs OT
YCKOpPEHHST CBOOOIHOTO MaJACHUS HA IIOBEPXHOCTH cheprudecKoir 3emian?

2. KakoBa HamnpsyKe€HHOCTb T'PaBUTAI[MOHHOTO MMOJIsI 3eMJIM Ha BBICOTE, PaBHOW JBYM paanycam

Semiau?

3. Mpml xuBem B TpexmepHoil Bcenennoii. Kak 3aBucena Obl OT pacCTOSIHUS HAmNpPsDKEHHOCTH
ANIEKTPUYECKOr0 (TPaBUTALMOHHOIO IIOJIA) MOJsi TOUEYHOTO 3apsia, eciau Obl Mbl XKWIA B

nByxmepHoi Beenennoii? B oqnomepHoi?

4, Ecaum Obl MBI JKWJIM BHYTPH BO3IYIIHOTO My3bIpsd pamuycoM 6400 KM, KOTOpBIH Obl
CYIIIECTBOBAJ MOCpear OECKOHEYHOM M TBepAoi BceneHHoe co cpeaHelt MI0THOCThIO 3eMITH,
TO Y€MY PaBHSIOCH Obl YCKOPEHHE CBOOOTHOTO MaZeHUs Ha ITOU Iu1aHere?

5. Onpenenuth, B KAKOW TOYKE (CUMUTast OT 3eMJIM) HA MPSIMOMN, COCAUHSIONIEH IIEHTPHI 3EMIIH U
JIyHbl, HANIPSHKEHHOCTD M0JIS1 TATOTEHUS paBHA HYJIIO.

6. OmnpenenuTte HANPSKEHHOCTh U MOTEHIMAN TPABUTAIIMIOHHOTO TMOJISI OECKOHEUHOM IJIaCTHHBI
TOMIUHON d U MIOTHOCTHIO p (MCTIONIB3YiTE Teopemy ['aycca).

7. llo rmaakod TOPU3OHTAIBHOW HAIPABISIIOMIEH ATUHOW 2/ CKOJNB3UT OyCMHKAa Maccod m ¢

IOJIOKUTCIIbHBIM  3apsAI0M  (o.

Ha xonmax HaHpaBHHIOHleﬁ 3aKPCIIJICHBI

OHMHAKOBBIC

MOJIOXKUTEIbHBIC 3apsaapl . HaiiTk meproa MasibIx KojiebaHui 3apsia do.

8. IloBepxHOCTh HarpeToil OTPUIIATEIBHO 3aPSHKEHHONW HHUTH 3JEKTPOH MOKUIAET CO CKOPOCTHIO
20 m/c. Kakyro ckopocTh OH OyAeT MMeTh Ha PacCTOSSHMM 2 c¢M OT ee meHtpa? JluneiHas
IUIOTHOCTH 3apsifia HUTH 2- 10 Kn/m, pannyc HUTH 0,5 MM.

9. B OeckoneuHoli BceneHHOW ¢ €BKIHMIOBOM Te€OMETpUEH W HEHYJIEBOW CpeaHEel IJIOTHOCTHIO
BEIIIECTBA TPABUTAIMOHHBIN MOTEHIIHAT BCIOAY MPUHUMAET OECKOHEUHOE 3HaYeHHE (Mmapagokce

Heiimana — 3enurepa). OOBsICHUTE.
10.

B COBpCMCHHOﬁ KOCMOJIOTUH1 y‘-ICT TpaBUTaAllUA IIPUBOAUT K BBIBOAY O TOM, YTO OJHOPOAHOC

HU30TCPMHUYCCKOC PACIIPCACICHUC BCIICCTBA BO Bcenennoli He sBisieTCs HauOoIee BCPOATHBIM
" HC COOTBCTCTBYCT MAKCUMYMY SHTPOIINH. HO‘-ICMy 9TO Tak?
11. 3J'ICKTpI/ILIeCKOC IoJIE CO3aaHO OCCKOHEYHOM IJIOCKOCTBIO, 3ap${)KCHHOf/'I C HOBCpXHOCTHOﬁ
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mioTHOCThIO 400 HKI/M?, M GecKoHeuHOit IPSIMOM HWTBIO, 3apSHKEHHOM C JIMHEHMHOU
mwiotHocThio 100 HKi/M. Ha paccrostaun 10 cM oT HUTH HaxoauTcs ToueqHbIi 3apsn 10 uKo.
Onpenenuts cuily, ASHCTBYIOIIYIO Ha 3apsij, €€ HalpaBlI€HUE, €CIM 3aps]l U HUTH JISKAT B
OJIHOM IIJIOCKOCTH, ITApaJUIEIIbHOM 3apsyKEHHOM INIOCKOCTH.

12. Hccnenyercs B3aMMOACHCTBHE METAJUIMYECKOTO IIApa U TOJIO0KHUTEIBHO 3apsHKCHHOM YacTHIIBI,
HaxoJsIelcs Ha TOCTOSTHHOM paccTOsTHUM OT Hero. Korza map 3apsiainiu nosiouTenbHo, TO
0Ka3aJIOCh YTO 1Iap NPUTATMBAETCsA K yactuue ¢ cunoi Fi. Kornma 3apsan mapa ynsouiu, cuia
crana F,. Kakoii Oyzmer cuia ux B3aMOJCHCTBUS, €CIIN 3apsil Iapa yTPOUTH?

13. Tlo momyokpyxHoctu pagumycom 0,1 M paBHOMEpPHO pacmpeleNieH 3apsii C JIHHCHHON
wiotHocThio 0,2 MkxKin/m. HaiiTh HanpspkeHHOCTh  DIEKTPUYECKOTO TOJS B LEHTPE
MIOJIyOKPY’KHOCTH.

14. Ha MpuibHOM my3bIpe paBHOMEpHO pacnpenaeneH 3apan (. KosdounueHT nmoBepXHOCTHOTO
HaTspKeHus 0. Haiitu paanyc my3sIps.

15. BcneactBue pa3numdHBIX aTMOC(HEpPHBIX MPOIECCOB 3€MHOM Imap 00J1alaeT OTPHUIIATEIIbHBIM
ANIEKTpUYecKUM 3apsiioM. OH cO3[1aeT y MOBEPXHOCTU 3€MJIM BEPTUKAIBHOE 3JIEKTPUUYECKOE
roJjie, CpeaHsisi HampsKEeHHOCTh KoToporo Eg = 130 B/M. DTo mone mpuBOIUT K TOMY, YTO Ha
MMOBEPXHOCTH JIO00OTO TPOBOJAIIECIO Teja (B YAaCTHOCTH, Teja 4YeJOBeKa) BO3HHKAIOT
WHIYKIUOHHBIE 3JeKTpuyeckue 3apsiibl. [1oCKONbKY 3TH 3apsiibl — CTaTUYECKUE, MBI UX
HUKaK He yyBcTBYyeM. OJIHAKO, KOT/Aa Mbl H3MEHSEM IOJI0KEHHE CBOETO TeJla B IPOCTPAHCTBE,
OHHM MEPETEeKAl0T U3 OJHUX MECT B JIpyrHe, TO €CTh B HAIllEM TEJI€ BOSHHUKAIOT JJIEKTPUUYECKUE
ToKU. a) OrieHuTe BpeMs, 32 KOTOPOE JIeKAIIUNA YeTOBEK JI0JDKEH BCKOYUThH C KPOBAaTH, YTOOBI
MMOYYBCTBOBATh yJap AJIEKTPHUUECKOTo TOKa. MUHUMANBHBIA TOK, KOTOPbIA YyBCTBYET YEJIOBEK
lo = 1 MA, a51ekTprYeckas OCTOSIHHAS & = 8,85 X 102 d/m. Pasmeps! Tena dyenoBeka BaIu
cobctBeHHbIC. 0) OILIGHUTE MBIIICYHOE YCHIIME, KOTOPOE TOJDKEH PAa3BHUTh YEJIOBEK, YTOOBI
BBITIOJIHUTH MOJ00HOE yIIpaKHEHHUE.

Bonpocur.

1. Kakoe u3 siBIIcHHIA HE MOXKET ObITh OOBSICHEHO DJICKTPU3AIMEH TEI:

e JlroOuTenu mokaTaThCsl Ha JIbDKaX HOYbIO MHOTJA 3aMEYalOT, YTO JIBDKU B TEMHOTE CBETATCS.
UYTo BBI3BIBAET 3TO CBEYEHUE?

e [loueMy OTMBIBaHHE TAHKEPOB JJIsl IEPEBO3KU HEPTH C MOMOIIBIO CTPYH BOJIbI, TI0JIaBaEMO
B LIUTAHT 07 IaBJICHHEM, WHOTJ[a PUBOINIIO K B3pbIBaM?

e J[BrKylIuiCS aBTOMOOWIIb 3apsDKAeTCsl MPU KOHTAKTE IIMH C MOCTOBOM, RJIEKTPOHBI MOTYT
pacTeubcs 0 BCEMY METAJUTMUECKOMY KOPITyCY aBTOMOOWJIS, 3apsiAuB ero Ao noteHnuana 10
000 B u 6oxnee. [Touemy?

e FEcnu Bbl, paboTasi Ha KOMIBIOTEPE, HAUHETE CHUMATh CBUTEP, KOMIIBIOTEP MOXKET BBIUTH U3
ctpos. [louemy?

e [louemy mumieBble MPOAYKTHI B MHCKE U3 HEpXKaBEIOUICH cTadl U HaKpbIBaeMbIe
ATFOMUHHEBOU (POJIBIOM OKHMCIISTFOTCS ?

e [lomemas MONOXHUTENBHBIA 3apsil OKOJO TMOJOXHUTEIbHOW OOKIaJAKH KOHACHCATOpa H
OTJIaBIIMBAsi €ro OKOJIO OTPULIATENBHO 3apsHXKEHHOW OOKIAIKH, MOXKHO TOJYYHTh
HEOTrpaHUYEHHBIH UCTOYHUK SHeprun. [louemy 3Toro He mpoucxoauT?

2. Kakyio sHepruro mnorpeboBajoch Obl 3aTpaTUTh, 4TOOBI pa300paTh 3eMIII0 Ha OTAEIbHbBIE
KYCOYKH C yJaJIeHUeM UX B OECKOHEYHOCTbH?

3. 3aueM »3JEeMEHThl Hapy)KHOM OOLIMBKHM JIETaTENbHBIX aIlllapaTOB THIATEIbHO AIIEKTPUUYECKH
COEJIMHAIOTCA APYT € APYrOM, @ HEMETAJUTMYECKHE IIEMEHThI METAIITU3UPYIOTCS.

4. BBuay TOro, 4tro >JeKTpUYecKas EMKOCTb CaMOJIETa, HAXOMAIIErocs B BO3JyXe, HEBEIMKa,
pa3pan «oOyako-caMoyIET» 00J1aaeT CYIIECTBEHHO MEHBIIeH SHEprueil 1Mo CpaBHEHUIO C
pa3psaaoM «obmako-3emisi». [logemy?

5. Bo CKOJIBKO pa3 yMEHBIINUTCS CHUJIA MPUTSHKEHUS JBYX MAJICHBKUX IIAPUKOB, OJJMH U3 KOTOPBIX
3apspKEH, a APYroi HeMTpasieH, eclii PacCTOsIHUE MEXTy IIapUKaMH YBEJTUYUTh BIBOE?
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IV. Yip.10, Ne 5,6.

1. CocraBpTe 0000mIAIONIYIO TAONMIY IO 3JIEKTPOCTATHKE, WCHOJb3ysd PHCYHKH, UYEPTEXH H
TEKCTOBBIM MaTepual.

2. MOXKeT JI1 3JIEKTPOCTATUIECKOE 1M0JIe 3eMIIM TTOJHATH 3apsDKEHHYIO HUTh AYTHHBI U TTayKa?

3. OnumuTe BBHIMBIIUICHHYIO CUTYallMio B (opMe pacckasza, coaepikaHue KOTOPOTO BO MHOTHX
ClTydasiX HaX0AWJIOCh ObI B TPOTUBOPEUYHH C 3aKOHAMH 3JICKTPOCTATHKH.

Bce n100u om npupoowv cmpemamcs Kk sHanuio.
Apucmomenw

Z Ypox 17. S KOHTPOJIbBHAS PABOTA Ne 4

Taoii YuuTesb HE TOT, KTO TeOs Y4uT, a TOT, Y KOI'o0 YYHIIbCA ThbI.

JononnurenbHass uHpopmauus. Honucropsl (cynepkonaeHcaTopbl) — 3ddexTuBHbIE
YCTPOWCTBA, 3aHUMAIOIIHME CPEAHEE IIOJIOKEHHE MEXKIAY KOHJIEHCATOpaMH M XUMHUYECKHUMH
akkyMmysisTopamu. Kak y KOHIEHCAaTOPOB, Yy HOHUCTOPOB UMEIOTCS MPOBOAIINE dJIEKTPOIBI U3
MOPUCTBIX MaTepuanoB — «oOkiIaaku». Kak y akkymynasiTOpoB, MPOCTPAHCTBO MEXAY HUMH
3aroJIHACT TPOBOJIINI AIEKTPOJUT, PA3JCICHHBIM MPOHUIIAEMOW I MOHOB MEMOpaHOi.
[Tonava HanpsKeHHsT HA 3JIEKTPOABI O3BOJISET HAKAIUIMBATD 3apsibl, pa3Aeiisisd UX IO pa3Hble
CTOpoHbl MeMOpanbl. [Ipu 3TOM HCHONIB30BaHHE HETOPIOUUX HIIEKTPOJUTOB JENIaeT TaKYIo
cHucTeMy BechbMa Oe3omacHOM. PaccrostHue Mexay «0OKIIagkaMu» HOHHUCTOpa KpalHEe Malio 3a
CU€T UCIOJB30BAaHUS OJIIEKTPOJIMTOB, a IUIOMIAJb TMOPUCTBIX MaTepHaloB OOKJIaJI0K —
KoJloccalbHa, TO W 3arnacéHHash MOHHMCTOPOM SHEPrusl BbIIIE 10 CPaBHEHHIO C OOBIYHBIMH
KOHJIEHCATOpaMU TOTO e pa3Mepa. TunuuHas €MKOCTb MOHHCTOPA — HECKOJBbKO (apaj npu
HOMMHAJIBLHOM HamnpspkeHuu 2—10 BOJIBT.

dnekTponutuyeckmii  CynepKoHaeHcaTop
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https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%B8%D1%81%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D1%80%D0%B0%D0%B4

CHJIa TOKa O4YE€Hb PE3KO Bo3pactaeT. HeMHOro caBuHeEM Uiy BOOK 110 TOPU30HTAIH, COBCEM UYTh-
yyTh. Eciin TOK BO3pOC, 3HAUUT, PACCTOSIHUE OT MIJIbl IO IMOBEPXHOCTH COKPATHIIOCh. DTO MOXKET
TOBOPUTH O TOM, YTO PSIOM C Hallled MEepBOH TOYKON Ha MOBEPXHOCTH HAXOAUTCS HEOOJBIION
BBICTYN. Wi 4TO MBI nIepeMemiaeM Wuriay IOJA YIJIOM K IOBEPXHOCTH — 3TO ObLIO Obl
HEXEJIaTeNIbHO. 3Has, YTO TYHHEJIbHBIA TOK CHJIBHO 3aBUCUT OT PACCTOSHUS, MBI MOKEM B35Th
Halle IMepBOE€ W3MEPEHHE 3a TOYKY OTCYETa M IOCTPOUTH KAapTy NOBEPXHOCTH, OYEHb TOYHO
repemMenias Urily B TOPU30HTAIBHOW IUIOCKOCTH BOKpPYr Hee. [Ibe302JIEKTpUKM MEHSIOT CBOM
pa3Mepsl, €CiM N0JaTh Ha HUX HanpsbkeHHe (M Hao0opOT, CO3/1AI0T HANPSKEHUE, €CIIH MOIBITaThCs
UX CXKaTh — ATOT 3(pekT paboTaeT B «IIETKAIOMINX» 3a)KHUTANIKax). MI3MeHeHus pa3MepoB OueHb
Majbl U XOPOIIO ONMHCAHBI — IIOMECTUB IbE30UIEKTPUK O] 00pa3ell W MEIJIEHHO HapalluBas
HalpsDKEHWE Ha HEM, Mbl CMOXKEM CMeEIaTh HMHTEPECYIOUIYI0 HAc MOBEPXHOCTh C OTIPOMHOM
TOYHOCTBIO — BBEpPX, BJIEBO UJIHU BIpaBo. COBPEMEHHbBIE MOTOPBI MO3BOJISIOT JOOUTHCS CMEIIEHHUM
Ha MOPSAKY MEHBIIE Pa3MEpPOB aTOMA.
OAHOBpEMEHHO C pa3BUTHEM CKaHUPYIOIIEH TYHHEIbHOM MHUKPOCKONHU BO3HUKAIM CXOJHbBIE
30HJIOBbIE METOAbl — Hampumep, B 1986 rogy rpynna I'epna buHHMHTa npeacTaBuiia aTOMHBIN
CHJIOBOI MUKpOCKOT. BMecTo TOro 4ro0bl MpomycKaTh 3JIEKTPUUECKUNA TOK MEX/y OBEPXHOCTHIO
U UIJIoH, mpuOOp HCIOIB30Bajl HACTOsIEe, MOYTH MEXaHHMYEeCKOe, OLIYIbIBaHHE 00pa3loB.
['maBHBIM 371€MEHTOM 3TOro Mprbopa ObUT KaHTUIIEBEP — aTOMAapHO OCTpasi UIJia, MPUKPEIUICHHAs
Ha MokauyuBaroulytocs Oanky. Korma urna mpuOnmkaercs K MOBEPXHOCTH, Ha Hee HAYMHAIOT
JIEMCTBOBATh CUJIbI BaH-nep-Baanbca — NpUTSKEHHUS U OTTAIKUBAHUSA MEXIY aTOMaMH. JTH CUJIbI
HEMHOTO MU3MEHSIOT XapakTep KojaeOaHus UTJIbl, YTO U PUKCUPYET AIEKTPOHUKA.

I'enepatop Ban ne I'paacga
I'eneparop Ban ne I'paadga — >71eKTpOCTaTUYECKHUI F€HEPATOP BBICOKOTO HAMPSHKEHUSI, TPUHIIAI
JEUCTBUSA KOTOPOTO OCHOBAH Ha 3JEKTPHU3ALMU JIBUKYILECHCS IUAIEKTPUYECKOU JIeHThI. [IpocToit
TE€HEepaTop COCTOUT W3 AUDIIEKTPUUYECKON (IENKOBON  HIIH '
pPE3WHOBOM) JIEHTHI 4, Bpamiaromieiics Ha pojukax 3 u 6,
NpUYEM BEPXHUH POJUK AUICKTPUUYECKUH, a HUKHHI
METALINYECKUA W coenuHéH ¢ 3eMiéi. OauH W3 KOHIIOB
JIEHTHI 3aKJIIOU€H B MeTammdeckyto chepy 1. JIBa amekTpoaa
2 u 5 B popMe mETOK HAXOAATCA HA HEOOJIBIIOM PACCTOSTHUU
OT JIEHTBI CBEPXY U CHHU3Y, NMPUUYEM DIIEKTPOJ 2 COCAUHEH C
BHYTPEHHEH MOBEpXHOCTHIO cephl 1. Uepes mieTky 5 Bo3ayx
WOHU3HUPYETCSI OT MCTOYHHMKA BBICOKOIO HaIpsLKeHUs 7, +
oOpa3ymoluecs MOJOKUTEIbHbIE HOHBI MOJ JEHCTBHEM CHIIBI P
Kynona nBmxyrcs k 3a3eMIEHHOMY 6 POJIMKY M OCENAKOT Ha 4
neHTe. [IBmKymascs 1eHTa NepeHoCUT 3apsi BHYTpb cdepsl 1, ) }
roe oH cHumMmaerca métkou 2. Ilom pelcTBHEM CHIIBI *@ ' '
Kynona 3apsiapl BBITaJKMBAIOTCA HA MOBEPXHOCTH chepbl, U g  *
nosie BHYTpU cdepbl cO34aETCS TOJIBKO JOMOJHUTEIbHBIM 5
3apsaoM Ha JeHTe. Takum oOpa3oMm, Ha BHELIHEH
MOBEPXHOCTU c(epbl HAKAMIUBACTCS SJICKTPUUECKUN 3apsi.
Bo3MOXXHOCTh  MOJydyeHUsT  BBICOKOTO  HANpsDKEHUST  OTPAaHUYEHA KOPOHHBIM  Pa3psiioM,
BO3ZHUKAIOIIMM TPU MOHU3AILIMU BO3AyXa BOKPYr cdepbl. HanmpsskeHHOCTh ANEKTPUYECKOTO TOJIS
BOJIM3M BBICTYNOB 0OJbllle, Ye€M Ha POBHOW MOBEPXHOCTH, IMOITOMY M yMEHbIIEHUS
KOPOHHUPOBAHUS MOBEPXHOCTH CEphl THIATENbHO NUTH(YIOT. HanpsykeHHOCTh TOJs, TP KOTOPOM
BO3HUKAET KOPOHHBIN pa3psj Ha BO3AyXe NMPH HOPMAIBLHOM aTMOC(HEPHOM JaBJIEHHH, COCTaBIISIET
npumepHo 30 kB/cm. Tlostomy ast moydeHust OONBUIMX pa3HOCTEH MOTEHIMATIOB pa3Mep chepsl
yBenuuuBaioT (10 10 M B quamerpe). Camblii MoriHbIi renepartop Ban ne I'paada nmoctpoeHHbIi B
HCTOpHUU BblIaBaj HanpsbkeHue B 20 MB.
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https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%9A%D1%83%D0%BB%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B7%D1%80%D1%8F%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
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