MeTtoanyeckue peKOMEHIAMU K U3YYCHUI0 TUCHMIITIMHBI:
Pduszuka

JlaGoparopHasi padora 1 . Duekrpocraruka.

Llenu  pabomer. 1. Tlo3HAKOMUTBCS €  METOAMKOM U TEXHUKOU
JEMOHCTPALIMOHHOTO HKCIIEPUMEHTA MO JAAHHOW TeMe. 2.3aKpenuTb Ha OCHOBE
MPOJEIBIBAEMBIX OIBITOB 3HAHUS OCHOBHBIX IOHSATUN, MPUHIMIIOB MO pa3leny
«INEKTPOCTATHUKAY.

Bonpocul oonycka k nabopamopnoti pabome.

1. JlaiiTe onpeneneHue aMeKTPUIECKOro MmoJsl.

2. Kakoe 1noJie Ha3bpIBaOT 3JIEKTPOCTATUUECKUM?

3. Yro Takoe snekrpuzauus? HazoBure cnocoObl 3J€KTpU3aLIUU TEN.

4. Kakoro 3Haka 3apsj oOpasyeTcs Ha cTekie, moreptroM o Oymary? Ha
H0OHUTOBON MaJIOYKe, NOTEPTOMN O MeX?

DJIEKTPOMArHUTHOEe mojie — (opmMa Marepuu, MHOCPEACTBOM KOTOpPOMH
OCYIIECTBIISIIOTCS ~ DJIGKTPOMAarHUTHbIE  B3aUMOJICUCTBHS.  DIJIEKTPUUYECKOE H
MarHUTHOE TOJS  SBISAIOTCS ~ KOMIIOHEHTAaMU  3JIGKTPOMArHUTHOTO  TOJIS.
DNEKTPUYECKOE TMOJe MOPOXKIAETCS DJICKTPUUECKUMU 3apsaaMu (3apsKEHHBIMU
TEJIaMH) WM TEPEMEHHBIM MAarHUTHBIM II0JIEM, MarHUTHOE IOJIE MOPOXKAACTCS
NEPEMEHHBIM DJIEKTPUYECKUM TOJEM WU JBUKYIIUMUCS DIIEKTPUUYECKUMHU
3apsiamu.

DONEeKTPOMArHUTHBIE B3aUMOJCHCTBUA IO IIMPOTE U  Pa3HOOOpPa3UIo
IPOSIBIIEHUSI B JKM3HU YEJIOBEKAa 3aHMMAIOT NEPBOE MECTO CPEAM BCEX UYETHIPEX
dyHIaMeHTanbHbIX  B3aumojelcTBuil. CoriiacHo Teopuu  OJM3KOACHCTBUS
B3aUMOJECHCTBHS MEXIY 3apsSKEHHBIMU TEJaMU OCYIIECTBIIAETCS MOCPEICTBOM
AIEKTPOMArHUTHOTO TOJIS.

B nmpupose CymecTBYIOT YaCTHIBI C 3JIEKTPUYECKHUMHU  3apsiamMu
IPOTUBOMOJIOKHBIX 3HAKOB: YAaCTHLbl C 3apsAlaMd OJMHAKOBBIX 3HAKOB
OTTAJIKUBAIOTCSA, 4 YACTHIIBI C 3apsaMH pPa3HbIX 3HAKOB MPUTATUBAIOTCA. 3apsii
5JIEKTPOHOB Ha3bIBAIOT OTPHUATEIbHBLIM (dJIeMEHTapHbIH 3apsg e = - 1,6 - 107"
Ki1), a 3apsia IPOTOHOB — MOJIOKUTENbHBIM. 3AKOH COXPAaHEHHUS 3JIEKTPUUYECKOTO

3apsiaa (q): B 3aMKHYTOM CUCTEME 2.4 = const.

BemectBa MOXXHO pacroyioKUTh B TPUOOITEKTPUUECKUE PSABI, B KOTOPBIX
MpeAbIAYIIEe TEJI0 MNPHU TPEHUH O CIEAYIOIIEE JJICKTPU3YETCS MOJOKUTEIBHO, a
MocjeaAyollee — OTPULATENbHO, HAllpUMep, u3BecTeH psan Papanes:

Mex — ¢1aHelb — CIOHOBAs KOCTh — TEPhsi — TOPHBIA XpYCTanb — (QIUMHTTIIAC
— OyMakHasi TKaHb — IIIEJK — JIEPEBO — METAJUTBI — cepa.

Ha ocHOoBe moIOOHBIX pAIOB MOKHO COCTaBUThH TaOIMIly 3HAKOB 3apsiioB

ANEKTPU3YIOIIUXCS TPU TPEHUU TeN:

3Haxu 3apsa0086 31eKmpusyIUWUxXcs npu mpeHuu mel. Tabnuya 1
Teno mpeHue o mex mpeHue o mpeHue o mpeHue o
pe3uny oymaey wenx
O00HUT — + + —
Crexiio + + + +




[Inexcurnac + + + +
MeTtamn — + + +
Cypryu — + + +

3anmanue l. DKCIEPUMEHTHI C JIETKUMHU TriIb3aMu. ([l o3HaKOMIIeHUS)

OcHosHnoe 000pyoosanue; TIONbIE JIETKUE TUIb3bl U3 METALTUYECKON
¢dbosbru, MOJBEIICHHBIE HA HUTAX HAa BBICOKMX INTAaTUBAX, METAINTMYECKHUU Iap,
MOABEIICHHBIH Ha IITaTUBE; IUIACTUHKUA IUIOCKOTO  JIEMOHCTPAIIMOHHOTO
KOHJIEHCATOopa.
1. B3sB oiHy M3 ruib3 Ha MOJBECE, MOJIHECTH K HEMl CHayana He3apsKeHHOE Tello
(HanpuMep, JHMHEWKY U3 OPICTEKJa), 3aT€M TO K€ cCaMoe€ Tello, HO 3apshKEHHOE,
npuYeM, HE Kacasich TWb3bl. Kak M3MEHUTCS TOBEIEHUE AIIEKTPOCTATUYECKOTO
MasITHUKA MOCJIE COMPUKOCHOBEHHUS C 3apsKeHHBIM TesioM? [louemy?
2. HccnenoBaTh B3aMMOJICUCTBUSL JIBYX 3apsDKEHHBIX TWIb3. Y CTaHOBHUTH
KaueCTBEHHYIO 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS

— OJIHOMMEHHO 3aPsHKEHHBIX THIIB3 OT PACCTOSIHUS MEXKTy HUMU,

— Pa3HOMMEHHO 3aPsKEHHBIX TUJIb3 OT PACCTOSHUS MEXy HUMH,

3. IlpoBeputh, OyAeT U B3aWMOJCHCTBOBATH 3apsOKCHHAsT THIIB3a C
He3apspkeHHOoM. Kak 3To 00bsICHUTH?

3anganue 2. OUbITH C 3JIEKTPOMETPOM.

OcHosHoe 0bopydosaHue: 3NEKTPOMETP, Y00HUTOBAS TMaJ0UKa, KYCOK OPrcTeKia,
epcTh, Oymara.

1. OOBSACHUTH YCTPOMCTBO W MPUHIIUI ACHCTBUS DIIEKTPOMETPA, €ro OTIUYUE OT
anekTpockorna. [IpogeMoHcTpupyiiTe paboTy mpudopa.

2. Kak ¢ momMoripto, HampuMep, CTEKISTHHOM Majouku U OymMaru omnpeeiuTh 3HaK
3apsiia Ha 3JIEKTPOMETPE, €CIIA OH 3apsiKeH?

3. HasnexTpuzoBaTh 300HUT IJIEKCUTIACOM WJIM MOJIUCTHPOJIOM M J0Ka3aTh, YTO
OHM 3apsKEHBI Pa3HbIM 110 3HAKY, HO OJIMHAKOBBIM IO MOAYJIO 3apSI0M.
3anganue 3. 1.C nomMomp0 3IEKTPOMETpa MPOAEMOHCTPUPOBATh U OOBICHUTD
anekTpusanuio: 1) TpeHuemM, 2) kacanuem, 3) yepe3 BiausHue. Kakue emre crmocoObl
anekTpu3anuu Bel 3HaeTe?

2. TlpoaeMOHCTpUPYWUTE SIEKTPOCTATUYECKYID HHAYKIHMIO WM SJIEKTPHU3ALUI0
gyepes BinusHue. CiaeayeT ypaBHOBECUTh METPOBYIO JIMHEHKY Ha OTOpPE TaK, YTOOBI
OHa MOTJia BpallaThCs, yPaBHOBECHTE €€, 3aT€M MOJIHECUTE 3aPSKEHHYIO MaJOUKy
WM 3apsOKCHHYH IUIACTUKOBYIO JIMHEMKY, HE KacasCh METPOBOM JEPEBSHHOU
JVMHENKH, HA HEKOTOPOE PACCTOSHHUE, MEPEMEIIANTE 3apsHKEHHOE TEIo IO
OKPY)KHOCTH, yHOalidsli €ro OT JAepeBSIHHOM JuHeilku. Yto Bbl Habmomaete?
OO0bsicaute onbIT. Kak 3apgaauTh 3JIEKTPOMETP uYepe3 BIUSHUE WU C MOMOUIBIO
ANEKTPOCTATUIECKON MHIYKIIMHM TOKa3aHo Ha pucyHke l. Kak oOBsSCHUTH 3TOT
OTIBIT?

3anganue4. JleMoHCTpaus IEIUMOCTH 3JIEKTPUUYECKOTO 3apsiaa.



OcnoeHnoe obopyooeanue: NBa 3IEKTPOMETPA PABHOW UYBCTBUTEIBHOCTHU C
KOHAYKTOpaMH, MPOBOJHUK HAa H3OJMPYIOLIECH PYydKe, METAUIMYECKUW IIap Ha
H30JIUPYIOLIEH PYUKE.

1.B3sB DIIEKTPOMETPHI OJVMHAKOBOM YYBCTBUTEIILHOCTH,
MPOAEMOHCTPUPOBATh  JACIUMOCTh  JJIEKTpUueckoro 3apsaa. Juis  »sToro
MPOBOJHUKOM HA U30JUPYIOLIEH PYUYKE COEAUHUTE 3aPSIKEHHBIA U HE3APSKEHHBIN
31eKTpoMETphl. CHUMUTE 3aps]l C OJTHOTO U3 DJIEKTPOMETPOB U IOBTOPUTE OIIBIT.

2. llepeHocuThb 3apsifi C 3apsiKEHHOTO AJIEKTPOMETpa Ha HE3apsKEHHBIN
MOHO C MOMOIIBI0O METAUIMYECKOTO IIapa Ha U30Jupyloue pydke. [ns storo
KOCHUTECh KOHAYKTOpa 3apsHKEHHOTO AJIEKTPOMETpa IIAPOM Ha M30JUPYHOUIEH
pYYKE U NIEpEHECUTE 3apsii Ha HE3aPSHKEHHBIM KOHAYKTOP BTOPOTO JIEKTPOMETPA,
KOCHYBIIMCh BHYTPEHHEH 4acTU KOHAYKTOpA BTOPOro 3JieKTpoMmerpa. Paspsaute
OJIMH M3 DJIEKTpOMETpoB. I[IpoBepbTe, yaaeTcs U 3apAauTh HE3aPSHKEHHBIN
JJEKTPOMETP, €CJIM Bbl KOCHETECh CHadaja BHYTPEHHEM IMOBEPXHOCTHU
3apsIKEHHOTO DJIEKTPOMETpPa 3aT€M BHYTPEHHEH MOBEPXHOCTH HE3aAPSKEHHOTO
anexkrpomeTpa? OOBSICHUTE OIIBIT.
3anganueS. JleMOHCTpaIMs SIEKTPOCTATUUECKON UHAYKIIUH.

Obopyodoeanue: pblvar, Bpallalomuicss CBOOOJHO TOPU3OHTAIHHO HAa OIMOpE, Ha
KOHIIaX  pbluara TMPUKPEIVICHbl IUIACTUHKM W3  Pa3HbIX  MaTepuajoB
(rutacTMaccoBas. MeaHas ), TJIaCTUKOBAs JIMHEHKa, KyCOK MIEPCTIHON MaTepHH.
[IpoOneMHBI BOMPOC - MOXKHO JIM C TOMOIIBIO TUIACTUKOBOW JIMHEWKH,
3apsUKEHHOW TPEHUEM O MEX, IIPUBECTH BO BPALATEIIBLHOW JBUYKCHHUE pbIYar, HE
Kacasch ero?

3apsauTe TPEeHUEM O MeX IUIACTUKOBYIO JIMHEUKY Y MOJHECUTE CHavalla K MEIHOM,
a 3aTeéM K IUIaCTMAcCOBOM IUTaCTMHKaM peryara. He kacasch kpas IUIaCTHH
pblyara, MOJHECUTE BEPTUKAIBHO 3aPSKEHHYIO IUIACTHUKOBYIO JIMHEMKY, a 3aTeM
HAUYMHAWTE yAAJNATh IUIACTUKOBYIO JIMHEWKY, COBEpIIas JBWXCHHE IO
OKPY>KHOCTH, IIEHTPOM KOTOPOM SIBJISETCSA LIEHTP BpaiieHus peryara. OObsICHUTE
SIBJICHUE.

3anaHnue 6. Kak pacnpenensercst 3MeKTpUISCKUN 3apsi] HA METaIMYECKUX
MPOBOJTHUKAX?

Obopyodosanue: MeTaUIMYECKasl CETKa Ha INTaTUBAaX C I[BETHBIMH OyMaKHBIMU
MOJIOCKaMHU, IUIACTUKOBAs JINHEWKA, KYCOK MeXxa.

3apsauTe TpPEeHHEM O MeEX IUIAaCTUKOBYIO JIMHEHKY, BBIIPSAMUTE CETKY U
MIPUKOCHOBEHUEM K CETKE COOOIMMTE el 3ekrpuueckuit 3apsaa. [Iponabmronaiite,
YTO TMPOM3OHIET C OyMaXHBIMH TIOJOCKaMM, €CIIU ceTKa 3apsbkeHa? Yrto
M3MEHUTHCS, €CITM BbI OyeTe PUOIMKATh OJTMH KOHEI[ CETKH K IPyromy?



Puc.1. Yetslpe cTaguu 37€KTpU3alMU 3JIEKTPOMETPA YEPE3 BIUSHUE
3ananue 7. BlaumogelctBue 3apsskeHHBIX Ted. J[Ba pojia 3JIEKTPUUYECKUX
3apsiioB. OcHosHoe 000pyOdosanue. JBa CyJTaHa, COCAWHUTEIbHBIE MPOBOJA,
BBICOKOBOJIBTHBIN TIpeoOpa3zoBatenb «Paspsia-1», Bemmpsamurenb « BC-24».
[IponemoHCTpUpYylTEe B3aMMOACHCTBUE OJTHOUMEHHO U Pa3HOMMEHHO 3apsyKEHHBIX
CYyJITAHOB.
3anganue 8. IlepeHOC PMEKTPUIECKOTO 3apsija. INEKTPOCTATUYECKUN MASITHUK.
XoJ OIbITA.

1. Cobepure yCcTaHOBKY, COCTOSIIYIO U3 JEMOHCTPAIMOHHOTO KOHJIEHcaTopa (J1Be
QTIOMUHHUEBBIE KPYTOBBIC IUIACTUHBI), COCAWMHUTE IUJIACTUHBI KOHJEHCAaTopa C
Pa3HOMMEHHBIMHU TIOJI0OCAMHU BBICOKOBOJIBTHOTO Pa3psIHUKA, OTKIIOYEHHOTO OT
Beinipsmutens BC-24. Mexay miacTMHAMHU TOJBECHTE METAJUIMYECKUMN IIAPUK,
paccTosiHue MEXy TlacTUHaMu yctaHoBute 7-10 cwm.
2.IlopkmtounTe WCTOYHMK TMHUTaHMS, ToOCTeneHHO mnpubasmsas Ha BC-24
Hanpspkenue  (He  Oonee  10-12 B),  nponaGmiomaiite  koyieOaHHS
ANEKTPOCTATHYECKOr0 MasiTHUKA. OO0BsicHUTE Habro1aeMoe (U3NIECKOe SIBJICHHE.
3ananue9. M3ydeHue 31eKTPOEMKOCTH IIOCKOT0 KoHAeHcaTopa (C= q/U,
C ~S/d).

1.CobGepute yCTaHOBKY, COCTOSIIIYIO M3 JIEMOHCTPAIIMOHHOTO KOHJIIEHCATOpA,
IUIACTUHBI KOTOPOTO COEIMHEHBI CO CTEPKHEM U KOPIIYCOM AJIEKTPOMETpA.
Paccrosinne Mex 1y miiacTUHAMM KOHJIeHcaTopa 2-3 cM.

2.Coo0muTe OAHOW IUTACTMHE KOHJEHCaTopa 3apsii, MPH KOTOPOM CTpeliKa
OTKJIOHSIETCS J10 TIOJIOBUHBI IIKAJIBI.
3.IlokaxuTe 3aBUCUMOCTh E€MKOCTH IIJIOCKOIO KOHJEHCATopa OT PacCTOSHUS
MEXIy TUIaCTUHAMU. {11 3TOro HEOOXOJUMO YBEIMYUTh PACCTOSHUE J0 5-6 CM.
Kaxk n3menurcs nokazanue snekrpomerpa? Caenaiite BbIBO.
4.1Tokaxkute 3aBUCHUMOCTh €MKOCTH KOHJEHCAaTopa OT IUIOUIAU IEepPEKpPbIBAHUS
€ro IJIACTUH (JJIsl 3TOTO, HE MEHSSI PACCTOSHUSA MEXK]y IUIACTUHAMU, OJIHY U3 HUX
cABUTalOT B cTOpoHY). Kak u3meHutcs mnokazanuwe snektpomerpa? Craenaiite
BBIBOJI.
S.Ilokaxute 3aBUCUMOCTh €MKOCTH KOHJEHCAaTOopa OT JHUAJICKTPUYECKOU
MPOHUIIAEMOCTH BEIIECTBA, HAXOMSIIErocss MexAy IuactTuHamu. st 3Toro
npoHa0JIIoAaiTe 32 U3MEHEHUEM TTOKAa3aHUM 3JIEKTPOMETpa MPU BHECEHUU MEKIY
IJJACTUHAMM PA3JIMUHBIX BEHIECTB: IJIACTUHBI U3 OPrCcTEKia, OOBIYHOIO CTEKIIA,
kapToHa. CrenaiTe BbIBOJ.



3anganue 10. Poas IpoOBOOHUKOB B 3JIEKTPOCTATUYECKOM TTOJIE.
1.ITocTaBbTe 1Ba ANEKTPOMETPA C KOHAYKTOPAMHU Ha HEOOJIbIUIOM PACCTOSIHUU APYT
OT Jpyra.

2.3apsAauTe IIACTUKOBYIO JIMHEUKY TPEHUEM O MEX.
3.IlogHecuTe 3apsKEHHYIO JIMHEWKY K OJHOMY 3JIEKTPOMETPY, HE Kacasich €ro,
poHabJIIoAalTe, YTO MPOUCXOIUT C €T0 CTPEIIKOM.
4.He yOupas 3apsOK€HHYIO  JUHEWKY, COEAMHHUTE KOHAYKTOPBHI  JIBYX
ANEKTPOMETPOB MPOBOJHUKOM C H3O0JUPYIOIIEH pYydyKOW M yOepute MpOBOJHHK.
3arem yOepuTe 3apsyKEHHYIO JUHEHKY M yOeauTech, 4To 00a 3JIEKTPOMETpa
OKa3aJIUCh 3apPSKEHHBIMU.
5.00bsicHUTE ONBIT W JOKWKHUTE, YTO 3apsiabl HAa JBYX DJIEKTPOMETpPaxX
IPOTUBOMOJIOKHBIE.

Vkaxcume, 6 kaxux knaccax OCHOBHOU U CpeoOHel WIKOAbL U3Y4arom
Dnekmpocmamuxy

Koumponvuwie 6onpocbi.

1.Kakue usnyeckue ssBICHUS JIKAT B OCHOBE pabOThI AJIEKTpOMETpa?

2.0T1 4ero 3aBUCHUT IJIEKTPOEMKOCTh TJIOCKOTO KOHJIeHCaTopa?

3.Kakumu cBoiicTBaMu 00J1aIaf0OT JICKTPUICCKUE 3aAPSIbI?

4.Kak, uMest 3apsiKe€HHOE TEJO, 3apsAUTh JBA DJIEKTPOMETPA MPOTUBOIMOIOKHBIMU
3apsgaMu?

5.Kakue Teopuu nexaT B OCHOBE OOBSICHCHHS DJICKTPUICCKHUX SBICHUN ?

Omuem o pabome:

1.Teopemuueckas yacms. [Ipoananuzupyiime 8 NUCbMEHHOM 6UOe NO UIBECHHBIM
niaHam creoyiowue 00beKmuvl UCCIE008AHUA. DIIeKMPocCmamuyeckoe noje,
sA8leHUue  83aUMOO0eUCmeuUs 3apaxceHHvlx men. Ilpoaunanuzupytime 00beKm
NPUMEHEHUA DJIeKmpuuecko2o noad: kKouoencamop. Cpedcmea onucanusn
00beKmMo8: meopusi cmpoeHus amoma (Ha ypoeHe cpeoHeli WKOJbl), (usuyeckue
BENIUYUHDL: nomeHyuai, PasHocmu HOMEeHYUaos, HanpsiceHHoCmy
INEKMPOCMAMULECKO20 NOJIS, DJIeKMPOEMKOCHb

2.0Kcnepumenmanbias —yYacmes: 000pyo0oeanue, X000 Onvlmd, pe3)ibmambl
Hab00eHull, 00bACHeHUs YKA3AHHbIX 8 pabome Onvlmos.

3.Memoouueckas. Bvibepume 06a onvima u opeaHuzyume NnO3HABAMENbHYIO
0esimeIbHOCHb YUauuxcs 8 xooe 8blOpaHHbiX onvimos. ModcHo ucnonvzogamv
OO0HY U3 Yemvlpex Mooeell Op2anu3ayuy no3HasamenbHou desimenvHocmu. Huowce
npedcmagnena madbauya O OpeaHu3ayuu HNO3HABAMENbHOU OesImeabHOCU
yuauwuxcs no mooenu No3.

Haszpanue, | Bompocsel u | 3aganus B xonue | [logeenenue UTOI'OB

LIEJIb ONbITA | 3aJJaHUS JUISL | IEMOHCTpalrn HaOI0/IeHHsl. 3anucu Ha
yYaIIUXCSA JOCKE H B TETPAASX
1epe]1 OMbITOM y4almxcs




Vxaowcume nazeanus 6bl6paHHblx 8aMu Onvlmos Ois KOHMPOJbHO2O 3ARAMUA.

OL;€HKCZ 6bINOJIHEHUA pa601’}’Ibl.'




