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Llenp 3TOM KHUTM — JaTh BaM ITIOHMMAaHUE TOr'0, YTO TaKoe JIeKTpude-
CTBO U KaK HCIOJb30BATh €ro AJis CO3JaHUs YAUBUTENbHBIX Bellei. B aToi
[JIaBe MBI PACCMOTPUM, KaK paboTaeT 3JIeKTPUUIECTBO, IIOCJIe YET0 BBl TOCTPO-
WTe IOJHOIEHHOE 3JIEKTPOHHOE YCTPONCTBO — OXPaHHYIO CUT'HAIH3ALUIO,
KoTopas OyZeT mpeAyIpekJaTh Bac O TOM, YTO B KOMHATY IIBITAETCS MPO-
HUKHYTb KTO-TO IOCTOPOHHUI. HabUB pyKy B HCIIOJb30BaHUU JJIEKTPHUYE-
CTBa, BBl CMOXKETE CO3/]laBaTh caMble Pa3HBIE BEIllH, HAIpUMep MYy3bIKaJIbHbIE
WHCTPYMEHTHI UJIH BeCeJIbIe UT'DHI J1 pa3BIedyeHU ¢ 1py3bsiMu. PaKkTHUYeCcKU
BBI CO3/IaINTE BCE DTO 110 XOAY YTEHUS STON KHUTH.

MPOEKT N2 1. BKJIIOYUTE CBET!

Korga BEI IesnkaeTe BBIKJIIOYATeJIeM B KOMHAaTe, TO Cpasy e 3aroparorcs
Jlam1bl. JlaBaiiTe TOCMOTPUM, KaK 3JIeKTPUYECTBO 3aCTaBIAET UX CBETUTHCH,
HayaB C IIPOCTOI'0 ONBITA.

Cnucok HeobxoaMMBIX MATEPUANOB

Jln1s1 3TOrO MpOoeKTa BaM MOHA06ATCA:

e CranaapTHasa 6aTapeiika 9 B («<KpoHa»).

e MuHUAaTIOpHas JlaMIla HaKaJIuBaHUs

Ha 9 unu 12 B.

LWar 1. OcmoTp namnouku
BHuMaTesnbHO OCMOTPHUTE JIAMIIOYKY. BHyTpu BHI
YBUANTE HUTh HaKaJINBAHUA — TOHKYIO MeTajaude-
CKYIO MMPOBOJIOYKY. OUH ee KOHeI COeAUHEH C HOKO-
BOI (BMHTOBOI) NOBEPXHOCTHIO IIOKOJSA JIAMIIOYKH,

a Jpyroi — ¢ MeTa/UIMYeCKUM KOHTAKTOM B OCHO-
BaHUM ITOTO MOKOJs (Ero HA3bIBAIOT IEHTPAJbHBIM
KOHTaKTOM).

War 2. NoaknioueHne namnoyku
k 6arapeiike

[ocTaBbTe HGaTapeliKy Ha CTON U aKKypPaTHO MPUJIO-
KUTE K Hel JIaMIIOYKY TaK, YTOOBI ee IeHTpaJbHbIN
KOHTaKT KacaJiCsl OHOTO BBIBOZla baTapeiiku, a 60Ko-

Basd IOBEPXHOCTb I[OKOJA — /JpPYyroro ee BBHIBOJA.
Kax Tosmpko 0b6a KacaHUsA NPOU3OHAYT, JaMIIOYKa
3aropurcs.

[Mo3apaByisieM: Bbl TOJIBKO YTO IOJYYUJIU CBET
C TIOMOIIbIO 3yeKTpruyecTBa! JlaMIoyka 3aropeJach
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TIOTOMY, 4TO, KOT/Ia BBl IIPUJIOXKUJIU €€ K BbIBOZIAaM OaTapeiiku, Mo HUTU BHY-
TPH JIAMIIOUKH T0OEeXKau 3MeKTPOHEL [13-3a 3TOro HUTD Harpesach U Havyaia
CBETUTBCA, U3JTy4das CBeT.

KAK JIEKTPUHECTBO 3ACTABJIAET JIAMIMNOYKY FOPETb

Ho xaxum 06pasom seKTpU4eCcTBO 3aCTaBIsET HUTh IAMIIOYKY HarpeBaThCs
¥ TI0YeMy JIaMIIOYKa 3aropaeTcsi MIHOBEHHO? 37lech [IeHCTByeT codeTaHUe
YyeThIpeX MOHATUN. ITO:

e DJIEKTPOHHI
e Tok
e HanpsaxeHnue

e ComnpoTusjeHuEe

Bce mepeuunciieHHble OCHOBHBIE ITOHATUA dJIeKTpUUYeCTBa CBA3aHBI APYT
C Apyr'oM, U MBI U3yYMM HUX B 3TOM pa3ziesie KHUTH.

Y10 Takoe anekTpoH

Bce, 4TO Hac OKpy»KaeT, COCTOUT U3 AMmo- 3neKTpoH
M08 — YaCTHUI] HACTOJBKO MAJBIX, YTO ,
. - POTOH
pasrIageTh UX MOXHO TOJBKO C IIOMO- , K y
‘ HEeNTPOH
mpil0 0cOOOro THUHA MHUKPOCKOIA. g
Ho camu aToMBlI COCTOAT U3 ellle MeHb- a0po

IMUX YaCTUI, — NPOMOHO8, HellmpoHO8
Y 371eKMPOHO8.

[IpoTOHBI ¥ HEUTPOHBI 06pasyIOT
s0po aTtoma (ero IEHTP), a SJIEKTPOHBI
BpamaoTcsa BOKPYT 9TOTO A4pa, Kak IjIa-
HeThl BOKpyr ConHIa. [IpOTOHBI U 37IeK-
TPOHBI HECYT 3Jiekmpuueckue 3apsiobl,
IPOTOHBI  HMEIOT  IIOJIOKUTETbHBIH
3apsAz, a 3JIeKTPOHBI — OTPHUIATeIbHBIN.
VIMEHHO NIO3TOMY 3JEeKTPOHBI yZep>KUBAIOTCA B aTOMe: IIOJIOXKHUTEeNbHBIN
Y OTPULATETbHBIN 3apAABl IPUTATHBAIOT JPYT Apyra MoA0OHO pa3HOMMEH-
HBIM I10JIF0CAM MarHUTOB.

HekoTopble BelecTBa 061aal0T NpogooUMOCMbIO: €CIU BO3JIEICTBOBATD
Ha HUX dHeprueu (HampuMep, 3alTlaceHHOU B 6aTaperKe), TO 3JIEKTPOHBI B HUX
Ha4YMHAIOT [lepeMelaThCsA OT aToMa K aTomy!

aTOM
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HanSI)KeHVIe 3aCTABNAET 3JIEKTPOHbLI A4BUTATbCS

[IpricoeANHUB K JTaMIIOYKe GaTapeliKy, BB TOJATN Ha HUTh TAMIOYKH HANPS-
JceHile. DTO HaNpsIKeHUeE, u3MepseMoe B gosismax (B miu V), TonakaeT anek-
TPOHBI B OZJTHOM HallpaBJIeHUH, 3aCTaBJAeT UX ABUTAThCA II0 HUTH. YeM OHO
BBIIIIE, TEM OOJIbIIIE 3JIEKTPOHOB OYJET IIepeBUraThCs [0 HUTH.

[IpeacTaBbTe cebe HUTH B BUJE TPYOBI, LIEJUKOM 3alOTHEHHOHN LIapu-
kaMmu. Ec/iy ¢ ofHOTO KOHI[a TPYObl BTOJIKHYTD LIAPUK, C €€ IPOTUBOIIOJIOX-
HOTO KOHIIa TYT ke 6e3 BCAKOM 3a/IepyKKU BhITIAZIET APYTOH [IapuK.

> _ _ _ _ _ _ _ _ _

HanpsHkeHne

SNEeKTPOHb

Yewm 6oJblile MApUKOB Bhl OyeTe 3aTaaiKUBaTh B OJUH KOHEIl TPYOHI,
TeM Gosbllle UX OyZeT BhIIaZaThb U3 Apyroro. MiMeHHO Tak BeAyT cebs
SMIEKTPOHBI B HUTH HaKaJWBaHUA JAMIIOYKH, KOTZAa Ha Hee MOJaeTcs
HaTpsIKEHUeE.

dneKTPUYECKUN TOK

Onekmpuueckuil mok — 3TO TedeHUe II0TOKA 3JIEKTPOHOB 10 HUTH JIAMIIOYKH.
BbI MOIJIM CIIBIIIATDH CJIOBO MeudeHue IPUMEHUTENBHO K peKe: «Y 3TOU peKu
CUJIBHOE TeYeHHe». DTO 3HAUUT, YTO 110 peKe IPOTeKaeT MHOT'O BOJHL.

DJIEKTPUYECKUI TOK MOZ06€H 3TOMY TEYEHUIO: €CJIU TOBOPSAT «CHUIbHBIN
TOK», 9TO 3HAYUT, YTO I10 IIPOBOJIOKE IIPOTEKAeT MHOTO 3JIeKTPOHOB. CHiia
TOKa uaMepseTcsa B amnepax (A). [Ipu yBenndyeHUU HaIpsKEHUA B IeNU
yBeJM4YMBaeTcsa U cuia Toka. Kak Bojga TedeT IO CKJIOHY IIOZ JeHCTBHEM
CUJIBI TATOTEHMSA, TaK TOK TEYET OT IOJIOKHUTEJbHOTO BBIBOJA OaTapeiku
(+) x oTpurnarenbHoMy (-). [Ipu 3TOM caMu 3/IeKTPOHBI ABUXKYTCA B IMPO-
TUBOIIOJIOKHOM HaIpaBJeHUU — OT OTPUIATENbHOI'O BBHIBOZA K IIOJIOXKU-
TesbHOMY”. OZIHAKO IIPUMEHUTENBHO K TOKY BCEIZia TOBOPAT, YTO OH TeyeT
OT ILJIf0CA K MUHYCY.

TOK s

. 4—= 3/1EKTPOHDI .
NONOXKNTENBHbIN oTpuLLaTENbHbIN

BbIBOA HaTapenku BbiBOA, HaTapenkm

* BJIeKTpOHI)I — OTpULIATEJ/IbHO 3apAXXE€HHbI€ YaCTUIIbI, HO B HEKOTOPBIX BEIIeCTBaX TOK MOT'yT
NIEpEHOCUTDH YaCTULBI C ITOJIOXKUTEJIbHBIM 3apAJ0M. HOBTOMy Ha aTOMHOM YpPOBHE€ YaCTUILIbI
MOI'YT ABUTI'aTbCA B oboux HanpaBJIEHUAX.
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ConpoTtueneHune yMeHblIAeT cuay Toka

HampsikeHue 3acTaBjsfeT 3JAeKTPOHBI ABUTAThCA U TEM CaMBIM CO3/a-
BaTbh JJEKTPUYECKUM TOK, a COMPOTUBJIEHUE IPEIMSITCTBYET 3TOMY TOKY.
DTo MOoJ06HO UTPe C CaZIOBHIM IIIJIAHTOM: €CJIU CKAaTbh €ro, COPOTHUBIEHUE
ITOTOKY BOZBI YBEIUYUTCA U MOTOK OCTaOHET, T. €. BO/BI CTaHET MPOTEeKaTh
MeHbIlte. Ho ecii OTKPBITH KpaH ellle 60JIbllle, YBETUIUTCA aBieHue (3To
6yzeT 1oJ0OHO ITOBBIIIEHUIO HAMPS)KEHUI), U MOTOK BOJAbI YBEIUUUTCH,
Jake eCJIy NMIJIAHT OCTAaHETCs CXKAThIM B TOM JKe cTereHu. COMPOTUBJIEHHE
B 3JIEKTPUYECTBE AeMCTBYeT MOA06HO C)KAaTUIO LIJIAHTa, a U3MEePSETCS OHO
B omax (Om uiu ().

conpoTtmeneHune

conpoTueBieHne

Termepb, KorzZia BbI 3HAETE, YTO TAKOE 3JIEKTPOHBI, TOK, HAIIPSKEHUE
U CONPOTUBJIEHUE, 51 OOBACHIO BaM, KaK OHH JIEHCTBYIOT BMECTE, 3aCTaBJIAA
CBETHUTHCS JIAMIIOUKY.

3axuraem namnouKy

KoHUp! HUTH HaKajaWBaHUA JAMIIOYKH COeJUHEHBI C JeTaJAMU ee IIOKOJI:
0oH — ¢ GOKOBOII MIOBEPXHOCTHIO €0 KOPIIyca, APYTroil — C IeHTPaJbHbIM
KoHTakTOM. KOorzia BB IpUCOeIUHSIETE JIAMIIOUKY K OaTapeiike, Bbl CO37aeTe
TO, YTO Ha3bIBAETCA d/leKmpuueckoll yensio. llerb — 3TO IyTh, 10 KOTOPOMY
TOK MOJKET T€Yb OT IJIf0ca 6aTapelKu K MUHYCY.

Co3zaBaemMoe OaTapelKol HamNpsIKEHUE 3acTaBseT 3JeKTPOHBI J[BU-
raTbcs IO IIelH, YacThI0 KOTOPOH ABJIAETCA HUTh HAKATMBAHUA JAMIIOUKU.
Hutb o6iazaeT CONPOTHBJIEHUEM, OIPAaHUYMBAIOUIUM CHJIY TOKA B IIENH.
Korzga s7eKTpOHBI IIPEOZONEeBAIOT COIPOTUBJIEHVE HUTH, OHA CTAaHOBUTCH
TaKOU ropsyeii, YToO HAYNHAET CBETUTHCA, T. €. UCIIYCKATh CBeT. UT0ORI 6aTa-
perika MOIJIa 3aCTaBUTh DJEKTPOHBI JBUTAThCH, IIeIlb MEX/Y ee BEIBOJaMU
HE JIOJDKHA UMETH Pa3phIBOB, T. €. IOJKHA ObITh 3aMKHYMOLL.

YTO6HI 3JIEKTPUYECTBO MOIVIO PaboTaTh, BCerza HEOOXOAMMBI 3AMKHY-
mute yenu. JIoCTAaTOYHO PA30MKHYTh IIellb — CO3/laTh B Hell XOTh OAMH pas-
PBIB B KAKOM-TNO0 MecTe, 1 JTaMIIOuKa cpa3y noracHet! JlaBaiiTe pacCMOTPUM
aMEKTPUYECKHUE Lienu Hosiee MoAPOOHO.
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He roput! lopuT!

Namnouka
He 3aropuTcs,

rnoka uenb f
He 3aMKHeTCcA.

Lenb Lenb ‘

pa3soMKHYyTa. 3aMKHYTa.

B YEM IJIEKTPUHECKAA LIEMNMb NOAOBHA CUCTEME TPYB

JlaBaiiTe MpogoIKKM paccMaTpHUBaTh 3JIEKTPUYECTBO, CPABHUBAA €I0 C Teye-
HHUeM BOAbI B Tpy6ax. [IpesacTaBbTe cebe cucTeMy TPyO B BHE 3aMKHYTOM
[IeT/IN C HACOCOM, KOTOopas LeJIMKOM 3alloJIHeHa BOZOH. B ofHOM MecTe 3Ta
CUCTEMA NMeeT CyKeHHe.

Hacoc urpaet posib 6aTtapeiiku, KOTopas MUTAeT 1enb dHeprueil. Cyxe-
HUe B TpyDe yMEHbBIIAET MOTOK BOABL. Tak Ke JEHCTBYET CONPOTHUBJIEHUE
B DJIEKTPUYECKOM LIeT!.

MOTOK BOAbI TOK
—_

conpoTmeneHne

Cy>XeHne
Hacoc | cucTtema Tpyb Tpy6bl

HanpskeHne | spexTpryeckas
Lerb

— —
MOTOK BOAbI TOK
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Tereps BOOGpasuTe, YTO BB MOJKETE BBECTH B 3TY cUCTeMY TPy6 Hekoe
M3MepUTETbHOE YCTPOUCTBO, KOTOPOE TO3BOJNUT OIPEJESATh KOTMYECTBO
BOJBI, TIPOTEKAIOIEN Yepe3 Hero 3a OAHy ceKyHAy. O6paTuTe BHUMaHUe,
YTO 3/I€Ch 51 TOBOPIO JIUIIb O TOM, CKOJIBKO BOJBI IIPOTEKAET Y€PE3 OAHO CIIY-
yaiiHO BbIOpaHHOE MeCTO B Tpy6e, a He 06 001eM KOJMYECTBE BOJBL B TPY-
6ax. TOYHO Tak ke MbI 6yZleM FOBOPUTH O CHJIE TOKA B IEIH: CHJIa TOKa —
3TO KOJIMYECTBO DJIEKTPOHOB, MIPOTEKAIOIIUX Yepe3 OMpeleIeHHYI0 TOYKY
[EeITH B CEKYHTY.

3HAKOMBTECbH: BbIKJIKOYATEJ1b

OrnsageBmuch B KOMHATE, BB, BEPOATHO, YBUAUTE BBIKJIIOYATETN B PA3HBIX
MecTax. Bel mosb3yeTech MMM KaXKIBIM pas, KOTZA 3aKUraeTe WM racure
cBeT. Korzia cBeT B KOMHaTe T'OPHUT, BHIKJII0YATEIb COCTABJAET YaCTh 3aMKHY-
TOH Ilenu, pas Io JlaMIle IPOXOAUT TOK. Ho 4TO mpoucxXoAUuT, KOrzja BEIKIIIO-
YyaTesb pa3MbIKaIOT? [IpOMCXOAUT TO XKe caMoe, YTO P pas3beJUHeHUH IIPO-
BOZIa B LIeNM: TOK 4epe3 JIaMITy IIpephIBaeTcs, U JlaMIa TacHeT, TaK e Kak
B Pa30MKHYTOU I[eNy, TOKa3aHHOM BHIIIIE.

Kakwue eme BEIKJTIOUATEIH BBl MOXKeTe HAUTH BOKPYT cebsa? TOT, KOTOPBIi
BKJIIOYAET U BBIKJIOYAeT KOMIBIOTED; TOT, KOTOPHIN BKJIIOYAeT BEpHOH 3BO-
HOK; TOT, KOTOPHIM CUTHAJIU3UPYET O TOM, YTO He 3aKPHITa Beplia XOJIOAUIb-
HUKAa, ¥ IpyTHE.

BrikrouaTeny YUpaBIAOT 3JAeKTPUYECTBOM, U 3TO OYeHb IIPOCTHIE
ycrpotictBa. OHU COeUHSIOT ABa MIPOBO/JA, YTOOH 3aMKHYTh I€Ilb, U Pa3b-
eJVHSAIOT UX, YTOOH PA30MKHYTD €€.

Korza BBIKIIOYATENh Pa30OMKHYT, CBET He I'OPUT, a KOrZa 3aMKHYT —
rOpUT. DTO OYeHb IIPOCTO, HO OYeHb IosIe3HO. Jlaxke 3Has JIUIIb 3TO, MOKHO
€03/1aBaTh HEIJIOXHE CXEMBI, Y4eM MbI 1 COOMPaeMCs 3aHATHCA.

He ropuT! fopuT!

PazoMkHyT 3aMKHYT
BbIK/ItOUaTENb — BbIK/THOYATENb —
Pa3soMKHYTa 3aMKHYTa
ueno. uerb.
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