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AK NMPALIIOBATU 3 NIAPYYHUKOM

MNopagwu ons y4HiB

ITinpyyHUK € 119 BaC OCHOBHUM JCKEpeNioM 3HaHb. Towmy, TpaIiolyy 3 ninpquHKOM BU MNOBUH-
Hi HaNalTyBaTHCs Ha cepio3HY, KPOMITKY po0OTY, Ha ITUOOKE YCBIIOMIIEHHS 3MICTy HaBYaJIbHOTO

MarepiaJy.
Pobomy 3 nidpyururxom 3dilicnioiime y makiii nocaidognocmi:

* O3HAMOMTEChH i3 3araIbHOI0 OyIOBOIO ITAPYYHUKA, HOro 3MiCTOM, IepeAMOoBOIo. Lle macTb BaM MOXIIH-
BICTb OJIEpXKaTH 3ara/IbHe YSBJIEHHS IPO MIPYIHUK, a TAKOX IMUTAHHS, SKi B HHOMY PO3IVISIAKOTECS,

* YyyTaiTe Matepiaa naparpada BiI IO4aTKy [0 KiHIIS;

* BUABJIANTE HE3HAWOMI CT0Ba, TEPMiHM, BUPA3u, Ha3BU i HaMaraitecs 3HANTH po3'sCHEHHS 3a

QOTIOMOTM JOJATKOBHUX 3aC00iB;
* NIIpYA TOBTOPHOMY YMTAaHHI TEKCTY BMPIi3HSTE OCHOBHI OIYMKHM Ta HaMarairecs ITOCTYIIOBO

VCBIZIOMUTH MPOYUTAHE;
* Kiacudikyire i ysaranbHIoMTe (hakTH, (opMymoiiTe OCHOBHI ilei, BUKIaneHi y naparpadi.
[Tiapy4HUK MiCTUTB PYOPUKH:
*Mornubre CBOI 3HAHHA
*Bia Teopli no npakTuku
efligroTyire noBifjoMnNeHHs
*Lle uixaso aHaTn

*lcTopuuna posiaka :
Sk GaynTe, KoxXHa pydpuKa Mae Koiip. O3HaiioMTech 3 IEIKMMH 3 HUX,

«Mepesipre cebe»
[1lo6u BIIEBHUTHCH Y TOMY, 11O BX 3pO3YMiJIM i 3aCBOLIM HAaBYAJIbHUI MaTepiall, CJIif BUKOHA-
TH 3aBIaHHS, HaBEeIEeHI y KiHIli naparpadis.
I[e;n(i 3 HUX € €KCMEePUMEHTAIbHUMHU, OCKLUIBKH eKCIIEPUMEHT CJIyTYE OCHOBHHMM METOLOM
IOCTILKEHHS IIPUPOAHMX SIBULL. [LJ1st BAC eKCIIEpMMEHT Tex Oyle OMHUM i3 JOKepel 3HaHb. |
Omace, ax mpeba NpABUALHO eKCNEPUMEHMYBAMU ! ?
* BU3HAYTE METY JAOCTIIXEeHHS ab0 CIIoCTepeKeHHS,
*  YiTKO YCBIIOMTE, ILIO CaMe MOTPiOHO 3po0UTH ISt TOCATHEHHS ITOCTABIEHO] METH;
* CIUIaHyHTE IOCIilI, BU3HAYTE ITOCIiIOBHICTh CBOIX Hiif;
* Miaroryiite HeoOxinHe 00JagHAHHS,
* BUKOHATe 3aIU1aHOBaHI Aii;
*  OINHILITB PE3Y/IBTAaTH EKCTIEPUMEHTY, BUKOHANTE PUCYHKH, SIKi IOTO ITOSICHIOIOTH;
* [IpOaHAT3yiTe ONepXKaHi pe3yJIsTaT, 3p00iTh BUCHOBKU BIITIOBIIHO J0 IOCTARIEHOI METH. -

«TecTosi 3aspaHHn

TecroBi 3aBaaHHs MoAaHi ITiC/Is KOXHOIO PO3ALTY i MAIOTh Ha METi JOMTOMOITH BaM CaMo-
CTIHHO OLIIHMTH CBOI HABYANbHI JOCATHEHHS.

KoxHuit TecT MicTUTh 6 3aBIaHb, AKi OXOIUIIOIOTH BECh HABYAIBHMM Marepian posmity i
audepeHLiiioBaHi 3a piBHEM CKIaaHOCTI. 3a KOXHE NpaBWIbHO BUKOHAHE 3aBIaHHS BUCTABIIA~
I0TbCSI NEBHI 6au, a caMe: 3a KOXHe 3 NepuIMX TPhoX 3aBAaHb — 1o 1 6aiy, 3a yeTBepTe 3aBOaH-
Hsl — 2 Gasnu, 3a I'saTe 3aBIaHHA — 3 6aiu, 3a 1I0CTe 3aBlaHHs — 4 6any. 3anexHO Bill KUIbKO-
CTi OfiepXKaHMX GaliB B 3MOXKETe BU3HAYUTH CBill piBeHb HABYATLHUX JOCATHEHD BiATIOBIIHO

0 12-6GanpHOI 1LIKaIKA OLiHIOBAHHS.




PO34lJ1 1
EneKTpuqu none

. CTaTH‘IHa CJIGKTPI'IKa e 3B1JIKI/I - qld HpOBOJII/ITI: JIIOI[HH&
BOHA 3'SBJISETHCA? eJIeKTpI/I‘IHl 3ap5mn?

* Sk 3apsimKaroThCcs XMapu? * EnekTpuuHe 1ojie — K€ BOHO?
Y 3apsKaioThCo Tijia Ha s Marepis — 11e pe4OBHHA i IT0JIe
BiZCTaHi? * Yy Mae eIeKTpUYHE I10Je

* HaitmeHIumi 3apsim — AKuit BiH? eHeprii?

¢ Jle mykaTu eJIEKTpOHHU? ¢ OpuH KyJIOH — Lie 6araTo 4u

* Yy MOXYTb 3apsii 3HUKHYTH? Majo?

* AtrMmocdepHa enekTpuka — e ¢ 3akoH KynoHa Ta ioro posab B
Hebe3rneyHo?  @JIEeKTpOCTaTULI

=
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Y kypeax ghisuku 7-00 i 8-20 Kaacie mu 2060putk npo seuKA, IKI Be3nocepecvo crpuii-
MAIOMBCR HAWUMYE OP2AHAMU HYMMA — NPO PyX, meniomy, 36yK, ceimio. Busuenns wux
ABUUY NOE RIANE 3 DALAMBMA MPYOHOUAMI, Qi€ IX ICHYBAHNR HE MOJCKA CIMABUMY NIJ CYM-
nie. Tenep mu nepexodumo 0o S8ug, SKI He € MaKUMu O4CEUOHUMU — CACKMPUHHUX | M-
wimuux, L seuwa ha nepuui no2aR0  abCoNOMHKO PisHi, are 60HU HEPOIPUGHO NOE H3aHI
Mixe coboiw | € ckaadogumu 00H020 Kaacy Qizuvnux acuw — erexmpomasnimuux. Omoce,
VHENHA NPO CACKMPUKY | MASHEMUIM OXORAOE BCAUHCIHY cyxvnmcma AEUN ME2G -, MAKPO-
i MiKpoceimy, #Ki 8i00Y6QIombea 6HACAIOOK eiekmpomaenimnoi e3aemodii. Erexmpomae-
HIMKROW € 63aEMO0I MINC A0PAME MA CACKMPOHAMU € GMOMAX, MINCAMOMEA @3A6MO0IR 8
Mojgexyaax, Mminemoiekyaspua esaemodin, o esexmpomaenimnol npupodu eidnocamves
CUAU NPYICHOCI, MEPMR, CUAG HAWIAX M 2318, HUMU BUSHAYAIOMBCR XIMIMHI REPEMBOPEHHA.
Eaexmpomacnimui aeuua eidizparoms icmomiy poas ¥ KOCMOCI: 6UnpOMIHIOGAHHS €AeKMPo-
saznimuol enepeil Conuem i 30pamu enausae na semui npoyecu. bes arzexnwammmmm‘
REUNY HE MONCHA YAGUIME CYHACHE NCUNTIMA: e CACKMPUYHE 0C8IMACHHA, 38 R30K, padiomex-
Rivni ma eaexmpomexnivii npUCMpoi, eAeKmpodsuyHY, KOMR I0MepiL.

Erexmpusni ma maenimui seuwa 6ya0 ¢i0Kpumo exce 0exiteka mucsy poKie momy,
npome noscrumu Ix euseuioce docums ckaadno, Juwwe & cepeduni XIX cmosimms 3 56u-
AQCR Meopin, AKA NOKCHUAQ | nepedbaxina Heanriv nosux 6wy | paxmie. Buacaidox piz-
HoManimuocmi | a2amemea NPoKBie eAEKMPOMALHIMHUX AEUY IX QOCAIONCEHHS € 8ANCAU~
SUM IHCIMPYMERINOM RISHAHHA 3QKOKHI8 NPUPOOL. v

Omowce, 3RANOMCMEO 3 CACKINPOMASHIMEUME SEUUAME MU NOYUHAEMO 3 GUEHCHHA HAl-
RPOCHIHILX EACKMPUMHUX AGUIY. .
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1 EnexTpusaauia Tin. EneKTbuqHMﬁ 3apsaj.
ABa poaun enekKTpUHHUX 3apsis

1. HaBkono Hac 3aBxnu Bin6yBacTsea 6arato
iKaBUX SBMIL, H&X AKMMY MM HABiTb He 3aMH-
CIIOEMOCh. A OT Y CTAapOJABHI 9acy JIOAH JyXe
YBaXHO CIOCTEPIraaM 3a HAaBKOJUIUHIM CBITOM i
HaMaranich ITOSICHUTH Bee, 1110 B HBOMY BiabyBa-
nock. Came 3aBISKY 1IbOMY BUHUKIIA TAKa HAYKa,
K dinocodis, 3 AKO] mi3HiLIe BUILIMIIKCE 1 TpH-
POIHUYI HAYKH.

Orxe, npuragaemo i crpoGyiiMoO TOSCHUTH
HAWTIPOCTII eNeKTPUYHI ABMINA, AKi BCIM BaM
mo0pe BiloMi: AKIO B CyXy TOTroay BU 3HiMaeTe
OJIAT, TO 9y€ETE JIETKE HOTPICKYBaHHs, 2 Y TeMpABi
HaBITh GavynTe ICKPH; SKIIO B3MMKY TOPKACTECH
XyTpa ab0 MeTaJIeBHX ITOBEPXOHb, TO Balli MAJIBII
3a3HAIOTh HOTBOBOIO BIMYTTH; SKIIO PO3UICYETE
Cyxe BOJOCCA IJIaCTMacoBUM rpeGiHIeM, TO
BOJIOCCA ITPUTHTYETHCS J10 rpebGiHi.

BisbMiTe 3BMYaliHe CKJIO i MOTPiTH WOTO
apKyuieM nariepy abo IIOBKOBOIO TKAHWHOIO.
Bu mo6auure, 1110 CKJIC MOYHE NPUTATYBATH OO
cebe apibHi mamipii, NyIIWHKW, CONOMUHKH,
HUTKH, HaBiTh TOHKI CTpyMeHi Bogu. Takux
BIACTUMBOCTEW BHACIINOK TepTs HabyBaioTh i
iHDII peYOBUHM, 30KpeMa eGOoHIT, moTepTuii 06
BOBHY abo xyrtpo. llixaBo, nio me aaBHBO-
rpeubkuil pinocod Danec Minercekuii 3a 600
POKIB [0 HOBOI epW ONucaB 3IaTHICTH
OypuITUHY, IOTEPTOro 06 BOBHY, NIPUTATYBATH
nerki mperMeTH. Jo peyi, ik cBigyats ictopui-
Hi TpPaKTaTH, L0 BJACTUBICTH MOMITWIMA TKATi
M 4Yac CROEi poBOTH, OCKIIBKM BEpeTeHa B
JaBHUHY BUIOTOBJISAMCH 3 OypumiTuHy. A
Hanpukinii XVI ct. aHrnilicekumii mikap i yye-
Huit Binbam I'ine6ept onucas monan 20 pevo-
BAH, SIKI MalOTh aHaJOTiYHi BIaCTHBOCTI.
Came T'ine6ept ymepiue BBiB TepMiH «eliek-
TpUKa» (Bim rp. {AexTpoy — cMolia, 6ypmTuH),
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puc. 1

Bil sKOro Hajzajai YTBOPMJIMCH CJIOBA «EJIEK-
TPHYHUI», «€IEKTpHU3aLis» TOIIO.

Omoice, BUHUKHEHHA 8 HAMEpMuUx min 61acmu-
goCcmi npums2yeamu iHU mina Ha3ueacmocs eaeK-
mpusayicro, a cami Hamepmi Mmina — HAeAeKmpu3so-
eanumu abo 3apu63:ceuama

2. Temep nepcmpmo gy BsaeMomIO'rb Mix
00010 HaeJIeKTPU30BaHi TiIa.

3po6iMO HEBeNUKHI JIETKHI LWIHAPHUK i3
MeTajeBol (OJBIM i MiABICEMO WOro 10 JIalKu
IITATHUBA Ha IOBKOBiM HUTLI. JloTOpKHIMOCA 10
ITHIPUKA CKISHOIO MATMYKOI0, MOTEPTOI0 06
mamip (abo moBK). Mu mo6auuMo, K HWIHIPHK
BiILIITOBXHETHCS BiJl MaJIW4YKH, BIAXWIUTHCI Ha
NEAKMIM KYT 1 3AIMIINTBCA B TAKOMY MOJIOXEHHI
(puc. 1, a). OueBunHO, IO LWIIHAPUK INC/sA
B3a€EMOZII 3 MAJMYKOIO TEX CTaB HAaeJIeKTpU30Ba-
HUM (3apsiIXeHuM), MPUIOMY 3apsauBCsl BiH
O/IHAKOBO 3 NATWYKOI0. SAKIIO Terep MU HATPEMO
e60OHITOBY mayMuky 06 BOBHY (abo xyTpo) i mix-
HeceMo 1 [0 IIIHAPUKA TaK, 00 MiX HUMU HE
6y10 6€3MocepeIHhOr0 KOHTAKTY, TO LIMJIIHIPUK
TIPUTATHETHCS 10 MaTudku (puc. 1, 6).

11i mocmimy cBigYaTh PO T€, 1O CKAAHA ma ebo-
Himoea nasuyku 3apsadunucs no-pisnomy. Came ToMy
DI3HMM BUSIBUBCS i Xapakmep 63aemo0ii 3apA0NCcenux
min — y TIEPILIOMY JOCITi/li BOHU GIOWMOEXY8aauch, a
B ApYroMy — npumszyganucs. O4eBUIHO, LIO ITiJ 9ac
BUKOHAHHS IIMX JOCIIIiB MY BHUKOPUCTAIHU 68UOU
eJIeKTpU3allii TiT — yepes mepms i uepes domuk.

SIK1110 MPONOBXUTH JOCIIIN i JOTOPKHYTHCH 10
LTIHAPUKA €GOHITOBOIO TMATMYKOI0, TO LIWJIiH-
IOpUK TIOBEPHETHCS Y BEpTUKATbHUMA CTaH. A 1e
03Hayae, 1110 BiH Oible He € 3apsadxuceHum. 3 LIbOTO
MOXHA 3pOOWUTH BUCHOBOK: mina, 3apAaoiceHi no-
PI3HOMY, NpU OOMOPKAHHI 8MPaA4aioms mi 614CMUB0-
cmi, AKUX GOHU HAOYAU 8 pe3yabmami eneKkmpu3ayil.

Otxe, MU 3'SICYBaJIH, IO MiXNC HAEAeKMPU30-
eaHumMu minramu eiob6ysaecmocsa 63aemodisa. Taka
B3a€EMOJisI HA3WUBAETHCS €JIEKTPHYHOIO.
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3. IlpuunHa BCiX PO3IJISHYTHX BUIIE SBHUIL
TIOJIATA€E B TOMY, 11O B IIPUPOAi iCHYIOTH IOBa
PO €NEKTPUYHHUX 3apsiliB, sKi MAlOTh TMPOTH-
JIeXHi 3HaKU: IO3UTUBHU# (+) i HEraTUBHMIA (-).
Bci HaenekTpu30BaHi Tila MalOTh MEBHUIA ITO3H-
TUBHMA abo HeratuBHuU¥ 3apsan. Habymuii
minamu 6HACAIO0K eneKmpu3ayii esexmpu4Huil
3apsa0 HA3UBAEMbCA CMAMUYHOK) eNeKmPUKO0IO.
CraTtuyHa eleKTpHKa YTBOPIOETHCS HE JIMIIIE Ha
3emii, a it B aTMocepi (aTMocdhepHa enekTpu-
Ka). ATMocthepHa eneKTpuKa 3yMOBJIEHA THUM,
N0 B arMocdepi 3aBXIU 3HAXOMATHCH 3apsii.
30KpeMa, y XxMapax € ITO3UTHMBHi i HeraTuBHi
3apsad, pO3MilleHi B pi3HUX YACTHHAX XMapu.
Came BHacnmimok armocdepHOi eNeKTpHKH
BUHHMKae OnmckaBka. Haiibinpima iHTEHCUB-
HiCTb aTMOC(EPHOI €IEKTPUKH BUKJIMKAE PO-
30Bi sIBM1IA B aTMocdepi.
3a BEJIMYMHOIO 3apsia MoxKe OyTH 6inb1uM abo
MeHIIMM. Ile MOXHa mepeBipUTH eKCIIEpUMEH-
TAJbHO: SAKIIO B PO3MISSHYTOMY BUILE HOCIimi
3apsSIUTH KYJIbKY Bill CKIISTHOI (4M €0OHITOBOI)
MAJIMYKH [BiYi, TO KyJIbKa BiIXMINTHCS HA Oijib-
i KyT. Lle o3Havae, 1o 3apa0 eusHauaemoca K
3HAKOM, MAK [ YUCA0B8UM 3HAUEHHSM. :
Orxe, enekTpuuHHUit 3apsan — ue (izuuHa
BC/IMYMHA, SIKa BU3HAYA€E BJIACTUBOCTI 3apsimxKe-
HHX Til1 OpaTy y4acTh B €JIeKTPHYHIi B3aeMOii i
Mae€ IeBHE 3HAYECHHsI. 3apsa IM03HAYAEThCA JIiTe-
poio g. :
3a OIMHUIO €JIEKTPUYHOIO 3apsiny IIPUAHSITO
Kyaon (1 Ku). o omuHnio Ha3BaHO HAa 4YeCTh
¢panuyspkoro ¢izuka llapns-Orrocra Kynona,
AKUJI BCTAHOBHMB OCHOBHUI KiUIBKICHUI 3aKOH
B3a€EMO/II €JICKTPUYHO 3apsKEHUX TiJ.
3a3Ha4MMoO, 110 PO3MOLI 3apAdiB HAa MO3M-
THBHI /i HEeraTuBHi € ymoenum. TOJOBHA X CYTh,
copMynboBaHa e B 1733 p. dpaHuy3bKUM
¢isukoMm IMlapnem Hiode, moasrae B Tomy, 110
€JIEKTPUYHI IBMIIAa MOXHA MMOSICHUTH, ITependa-
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HabByrtwuii Tinamm BHacnigok
enexkTpusauii enekTpmnyHui
3apsa Ha3nBaeTbLCsl cTaTny-
HOIO @NEeKTPUKOIO.

EnektpuyHnii 3apsig - ue
dianyHa Bennyuna, sika su-
3Havae BnactTuBocTi 3apsi-
LKeHunx Tin 6paru y4acte B
/1eKTPNYHIN B3aemMonii i mae
neBHe 3HaveHHs. 3apsia
no3HavyaeTbes NiTepolo q.

3a oAnHNLIO eNeKTPUYHOro
3apsay NPUVRHATO KYNIOH
(1Kn).



Tina, sixi MaKOTL ENeKTPUYHI
3apsian O4HOIro 3HaKy
(OOHOMMEHHI), B3AEMHO Bifg-
LUTOBXYIOTHCS, @ Tina, siki
MAaIOThb 3aPsAN TIPOTUNEXK-
HOIro 3HaKy ( PisHONMEHHI), ~
B3AEMHO MPUTAryiOThbCs.

3apsn Bu3Ha4Yae enek-

TPUNHI BNACcTUBOCTI Tina, a
TOMY BiH HE MOXE iCHYBATU
cawm o cobi Ta 3asxau

nos'a3aHuni 3 Tiiamu (aHa-
NoriYHo 4o macun). 3apsg -
ye oaHa 3 pyHgameHTanb-
HUX BACTUBOCTEN Marepii.
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YUBIIKM iCHYBaHHS 060X podie 3apadie — MNO3H-
THBHOrO (dodamuozo), sikoro HabyBa€ CKIAHA
najnyka, morepra o0 HIOBK, Ta HEraTHBHOrO
(6id'emHoz0), sixoro HabyBae OyplLITHH, ITOTEp-
TMH 00 BoBHY. Tina, sIKi MalOTh €JIeKTPUYHI
3apsaau 00H020 3Haky (ONHOWMEHHI), 63aemHO
gidwmoexyrwomsca, a Tina, SKi MalTh 3apsaau
npoOmMuAeNcHo20 3Haxy (pPisHOUMEHHI), — 83aeM-
Ho npumszyromeca. Ilpu B3aeMoznii 3apsau npo-
TUJIEXKHOTO 3HAKY KoMhercyiomeca (abo neidmpa-
aizyromecs). Tak Oyno 3aknafeHo MHiAIPYHTS
BYEHHS MPO EJIEKTPHUKY. |

BigsnauMo mie oaHY AyXe BaXJIUBY 0COOIM-~
BiCTh €JIEKTPMYHOrO 3apsay: 3apsl BU3Hauac
eJeKTPHUYHI BNACTHUBOCTI mira, a TOMY BiH He
MOXKe ICHYBaTH c¢aM I1o coli i 3aBXau noe a3a-
Huil 3 miramu (aHAJOTIYHO IO MacH). 3apad —
ue 00Ha 3 (PYHOAMEHMAABHUX 8aacmueéocmeli
mamepii. :

Sanamamaiime! [TpoBoassau JOCHIAN CITiJ
BpaXxOBYBaTH, 11O IIPH €NEKTPU3Allil Ha OTHOMY ¢
TOMY X TUII MOXYTh OZEPXYBaTHCh 3apsiy pi3-
HuX 3HakiB. Hanpuknan, eboHiT npu Tepti 00
XYTPO i INOBK €JIEKTPH3YETHCS HETaTUBHO, a TIPH
TepTi 00 marip i rymy — nosutusHo. [Tpore yacto
IIOMMJKOBO BBaXaloTh, IO €0OHIT 3aBXIU
3apsAIXaEThCA HETATUBHO. '

Cumempis é npupodi. TlpyauHa iCHyBaHHS TAKOi yHIBEpCaTIbHOI BIACTUBOCTI IPHU-
ponM, K HasBHICTh JBOX PONIB €JIGKTPUYHUX 3apsAmiB, HeBimoma. Beaxaiors, 1o
1l — IPOTWIEXHI IPOSIBY ONHI€E] AKOCTI, TAK CaMo, SIK «IIpaBe» i «IiBe». B oMy
BUSIBJISIETHCA (PYHIAMEHTAIbHA BIACTUBICTh MaTepii — BIACTUBICTH cuMempii.

Y npupoii HalYacTille CIIOCTePIracTbCA B3aEMHA KOMIIEHCALIA €ICKTPUIHMX
3apsAIiB Ha MaKPOCKOIMIYHUX TijlaX, BHAC/TIIIOK YOTO TUIA CTAI0Th €EKTPUYHO HeM-
TpaJIbHUMM i He OepyTh y4acTi B eJleKTpuuHUX B3aemoniax. Ham Beecsit — nobpe
3piBHOBaXEeHA CHCTEMa IMO3UTHUBHUX i HEraTUBHUX 3apsiAiB. Lie He TMBHO, OCKLIbB-
KW OTHOMMEHHI 3apsAIM BilIUTOBXYIOThCA i, SIKOM HaBKOJIMIIHIM CBIT MICTUB JIALIE
OIHOMMEHHI 3apsau, TO BiH He OYB O CTIKMM.
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Enekmpogoprna mawuna. 1likasi ra Haoy-
Hi JOC]iAM 31 CTATUYHOI €JIEKTPUKHU MOXHA
BUKOHATH 3a JAONOMOTHU €JeKTpodOpHOI
MAlIMHMA, SIKAa € B KOXHOMY (QiZMYHOMY
kKabineri (puc. 2). ExexrpodpopHa MalIuHa,
B SIKii BMKOPHUCTOBYETHLCS eNeKTpu3alis
TePTAM, CKJIaJaeTbCs 3 ABOX JUCKIB 3i CKJa,
e0oHiTYy ab0 opraHidyHOro ckjia, BiJIbHO Ha-
CaIKEHUX HA rOPU30OHTANILHY Bick (pucC. 2).
3a JOMOMOTrd PYKOSATI AMCKM NPUBOAATHCS
B obGepraJlbHUN PpyX Yy TMPOTHIAEXKHUX
HanpsiMmkax. Ilin yac obGepraHHsi AMCKH
TPpyThes 00 LIITOYKM, 3a paxyHOK 4YOro Ha
KyJbKax ejaeKTpodopHOi MAIlIMHU HAKOIIHU-
qylOThCA 3apsaav. Kojau ix ¢Tae NoCTaTHhLO,
MiX KYyJbKaMM IIPOCKAKy€ eJeKTpUYHa
icKpa.

icTopuuHa aoeBigka

puc. 2

Eaexmpocmamuvna mawmuna Ommo ¢gon Iepixe. Y XVII — Ha novatky
XVIII cr. npoBoaAnAKCS YUCIEHHI AOCAIAU 3 HACJEKTPU30BAHUMHU TiIaMH.
BaxnuBuM eTarnioM y PO3BUTKY BYEHHS MpPO EJEKTPUKY Oyau AOoCHiau
HiMeubkoro ydeHoro Orro ¢ox lepike. BiH nmobGyaysaB nepuly eiaekTpo-

CTaTMYHY MallUHy, fKa sABAsjAa cobolo
KYJIIO i3 CipKM, HacaliXeHy Ha METajeBYy
Bichk (puc. 3). Kynio MmoxHa 6yno obepraTu.
Axumo npu uboMy A0 Hel npukiaganacs
OOJIOHS, TO e CIIPUYMUHSAIIO eJIEKTPU3allilo
KyJai i mpockakyBaHHsl ickop. Haenexrpu-
30BaHa KyJas TIPUTATYBaja WIMAaTOYKH
3oj0Ta, cpibna, mamnepy. Iepike excriepu-
MEHTaJbHO ITOKa3aB, W0, KPiM eJeKTpHUY-
HOTO NMPUTATAHHS, ICHYE 1 €JIEKTPUYHE Bijl-
IITOBXYBAHHS. :




Bin Teopil A0 NnpakTUkun

Texnixa Gesnexu i cmamuuna esexmpuxa. CTaTUYHA €JIEKTpPUKA MOXe OyTH
Hebe3neuHolo s joneit. ToMy Ha BeIMKMX 3aBojax i (habpukax MPOBOAMUTHCS
po6oTa 11010 BUSABJICHHS BIUIMBY CTATUYHOI €JI€KTPUKHU HA 310POB'S POOITHHUKIB
Ta IHXEHEPHO-TEXHIYHOro rnepcoHaiy i 3acobiB 60poTh0H 3 11 WIKIVIMBUM BILIK-
BoM. LIuM omikyeThecs iHXKEHep i3 TeXHiKH 0e3rexu.

Eaexmpusauis — npuyuna aeapiii. Ha TeXCTWIbHUX 1 NIPAOWIBHUX Gabpukax, y
ApyKapHsX, Ha nanepoBux (abpukax, y ryMOBiii IIPOMUCIOBOCTI eJIeKTpHU3allis
MOXE CTaTH IPUYMHOIO pi3HMX aBapiil. Tomy mist poGiTHUKIB LKX ITIAIIPUEMCTB
(iHXeHepiB, 1IBAYOK, MPSIWIbHULG, KYIIHIPiB, ApyKapiB, ONepaTopiB CTPiuKoO-
MPOTSDKHUX MEXaHi3MiB) npodeciiHo HeobXinHow € 00i3HaHIiCTh i3 3acobaMu
3aro0iraHHs eJIeKTpU3allil.

Ammocpepna eaexmpusauin i simaxu. B aBiauiiiHiii TpOMUCIOBOCTI HEOOXITHO
BpPaxOBYBATH BIUIUB aTMOC(hEpHOI eJIEKTPUKHY IIPY eKCITTyaTallil JTiTaKiB, OCKUIbKH
B MPOLIEC] MOJBOTY 3 BEJIMKOIO IIBUAKICTIO KOPITYC JliTaKa 3a3HA€ CUJIBHOI eJIeK-
tpu3auii. Jocaimkyors o mpobieMy crielialicTd Jiaboparopiit atMocdepHol
eJIEKTPMKHM Ta reodizuyHuX obcepBaTopiii.

Lle nixaso saHaTu W

Bypumun— 3axam anisa cmoaa. Y 1aBHUHY Ha 3emti 6y10 ayxe 6arato moxia-
' niB 6ypTHHY. ToMy 3 HbOIO BUTOTOBJISLTMCS IIPUKPACH, IPEAMETH MOOyTY i AesiKi
3HApSIA Ipalli.

BypuitiH — 1ie BUKOITHA CMOJIa OCOOIMBOIO BUIY COCHM TPETMHHOIO MEPIOy.
Kosip 6ypiutiHy Moxe OyTH MeIOBO-XOBTHM, OypUM, YepBOHO-OypHM, YOPHHUM,
6imuM. [THKOIM B IIMaTKax OypIUTUHY TPAIUISIOTBCS KOMAXH, SIKi KOJIMCh 3aB's3/I Y
CMOJIi Ta 3aKaM'STHUTM B Hil.

IMepuri po3po6ku GypiuTiHy B YKpaiHi Binomi 6ina Kuesa (paiton Mixrip’s ta
-~ Bumropona) ta Ha Bomuni (KneciBcbke pomosuie). CbOroiHi B €IMHOMY B
- Vkpaini KineciBcbkoMy pomoBuii 1006yBaeThest 1opivyHo Gimbuie 100 kr

. v - e . ——A— i A R WA B AR U P T P00 S BT g N

MNepesipre cebe

SIKi Tila HA3UBAIOTHCS HAEJNIEKTPU30BaHUMHU a00 3apsKeHUMU?
SIxuMu crioco6aMy MOXHa HaeJleKTpU3yBaTH Tilo?

IIlo Ha3MBa€ETHCA ENEKTPUYHUM 3apsiaoM?

Ski 1Ba pOAM €JIEKTPUYHMX 3apsiiB iCHYIOTb y IIPUPOi?

-
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AKui eleKTpUYHMUM 3apsi/l BBAXKAETHCS HEraTUBHUM, a SIKUW — MO3UTUBHUM?
SIK B3aeMoilOTh Tia, 3apsAKeHi OAHOMMEHHO? piZHOMMEHHO?

Yu MoxXe eneKTpUYHMIA 3apsijl iCHYBaTH caM I1o cobi, 3a BiICYTHOCTI T abo
YaCTUHOK pe4OBUHU?

LT

:,

3

3aspaHHa 1

Buroryitte J1erky KyJIbKy 3 TOHKOIo rnanepy abo cepBeTKH (BcepeIuHY KyIbKH I
3pYYHOCTI BUTOTOBJIEHHS MOKJIAMITh IIMATOYOK BaTH) 1 MiABICHTE 11 Ha LIIOBKOBIH
HUTLi. [ligHeciTh DO Ky/JIbKM IUIACTMACOBY JIHINKY, 3apsAIXeHy 4Yepe3 TepTsa 00
narip. CrniocTepiraiiTe 3a B3aEMOIIEI0 MK KYJIBKOIO Ta JiHilkoio. Terep mpube-
piTh JiHIMKY i MigHeCiTh 10 KyJIbKU rpebiHelb, ITOTepTHit 00 Bosioccs. 3a XapakTe-
pPOM B3aEMOJIil KyJIbKH i rpeOiHLsg BU3HAUTE, OAHOMMEHHI YU piZHOWMEHHI 3apsi-
IV BUHMKJIW Ha JIiHiiLi Ta rpebidui. K BU3HAUYMTH 3HAKM LMX 3apsniB? Buko-
HaiiTe B 30LIMTI PUCYHOK JHOCJIiTY.

BiikpuiiTe BoponpoBiIHUI KpaH i Biapery/ioiTe Horo Tak, modu CTpyMiHb BOAU
OyB ToHkuM. HaenexTpuayiite ruractMacoBy pydyky o0 1amnip i migHeciTs ii A0 CTpy-
MeHst Boau. CriocTepiraifTe, 10 BilOYyAEThCS 31 CTPYMEHEM, i IOSICHITH 1i€ SBHUILE.
[lepeBipTe pe3y/abraT J0CIiAy, BAKOPUCTOBYIOUM iHII MPEAMETH, AKi MOXHA Ha-
eJleKTpu3yeaTu (JiHilka, rpeGiHeunb, OypiuTuH, e60HIiT). BUKOHaliTe B 301IUTI
PUCYHOK JOCJIIAY.

[TosicHiTH, YOMY IHKOJIM OJST NIPUJIMIIAE O TijIa, a IIPH MOro 3HiIMaHHI BM Big4y-
Ba€TE JIETKe MOKOJIOBAHHA 1 YyeTe CIaOKUM TPICK.

*4, ]lna 3anobiraHHsa siBUILA, ONKMCAHOTO B MOINEpPeIHbOMY 3aBIaHHi, BAKOPUCTOBY-

IOTBCS AHTUCTATUKM Y BUTJISAI OMOMICKYBaYiB Ta aepo3oiiB. OmnosicKyBayi BUKO-
PUCTOBYIOTHCS Oe3ImocepeIHbO IMiJl Yac MpaHHs, a aepo30Jii HAHOCATBCS Ha CYyXMi
onar. ITosicHITL MeXaHi3M ix Jil.

MNigrorynre noeifoOMNIEeHHNA
BHKOpPHCTaHHS B3a€MOJii HaeJIEKTPU30BaHMX Till Y TEXHiLli.
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2 Mpunagw pns BUABNEHHS enexTpusauil Tin.
AUCKpeTHICTb ENeKTPUYHOro 3apany

1. Jlisi BUSIBIEHHSI Ha Tijax eJeKTPUYHOro
3apsny Ta BU3HAYEHHS MOro 3HakKa 3aCTOCOBYE-
ThCA INMpWIaN, SIKAMA HA3UBAETLCH €AeKmMpPOCcKo-
nom. Enexrpockoii (puc. 4) sipjisie cob010 CKJIIsi-
HUM UMAIHAPDUYHUM Kopriyc. Y BepxHiil yaCcTHUHI
KOpITyCY BCTAHOBJIEHO ILJIACTMACOBY TpoOKy, 3a
JOTMIOMOTIM $KOI BCEpPeANHI KOPIYCY 3aKpirieHO
MeTaJIeBUl CTepXeHb i3 ABOMa TOHKUMHM Mare-
POBHMHM CMYXKaMU Ha KiHUi. AKiio Oyab-saKum
3apAIKEHUM TiJIOM JOTOPKHYTUCA 10 KYJILKH Ha
CTEPXKHI €JeKTPOCKOoMa, TO ManepoBi CMYXKH
BIMIUTOBXHYTECH OjHa Bil ogHol. [Ipy ubomy,
1o Oinbllie HaeJleKTPU30BaHe Tijo, TO Ha Oiab-
WA KVT po3ifayThCsl CMYXKHU, 1 HaBIIAKH.
OT1xe, 3a 3miHow0 Kyma, Ha SKHU PO3XOISATHCSH
narnepoBi CMYXKH eJIEKTpOCKOona, MoXHa Cyau-
T TIPO CMyniHb HaeaeKkmpusoeanocmi miaa.

[cHye TaKOX €EIEKTPOCKON CKIIAHILIOl KOH-
CTPVYKLII, SK1it HA3UBAETLCA enexmpomempom (puc.
5). Enextpomerp sAnise cob010 METAIEBUI KOPITYC,
3acKIeH i 3 060X GOKIB 1 3aKpirIEHHH! Ha MiACTaB-
1i. Bin enexrpockona BiH BipI3HAETHCS THUM, 11O
Ha cepeIMHi Moro MeTaleBoro CTepXKHs BCTAHOB/E-
HO CTPUIKY-TIOKAXYMK, 4 Ha 33IHbOMY MaTOBOMY
CKJTi HAHECEHO 1KY 3 NMOAUIKAMHU. 3ayBaXXMO, 1110
ereKmpoMemp He BUMIPIOE GeAU4UHU 3apAady, a JIULLE
NI03BOJISIE BU3HAYATH, OLAblUUM YU MEHUWUM € HAO0a-
HUli miny 3apad 3aleXHO Bil KYTIB BIIXWJICHHS
CTPUIKU-ITOKaXXYUKA.

2. Temep HaM HeoOXiZHO BiATIOBICTH Ha
BAXJIMBE MMUTAHHSA: YU MOXHA JUTUTH 3apsu, AKi
3HAXOOAThCS Ha Tutax? Y LbOMY HaM JOIOMOXE
NpoCTUH i HAOYHUI OOCIIi.

3apsaaxeHui enexrpomerp 1 3'eaHaiiMo 3a
NOMOMOTHY MeTajieBOl NMaJIMYKHu, 3aKpiljieHol Ha
[UIaCTMACOBI# pydylli, 3 TAKUM CaAMUM €JIEKTPO-
MeTpom 2 (puc. 6, a). Mu nobayumo, 10 CTpija-
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KH-TIOKaX4YUKHU 000X €JIEKTPOMETPIB BIAXH-
NATbCA Ha OJHAKOBi KyTH, TOOTO IMOJOBMHA
3apsny (OCKiIbKM eJeKTPOMEeTPU OIHAKOBI)
nepeiae 3 nepuoro eJeKTpoMeTpa Ha ApPYTUid.
Tenep po3'enHaEMO eleKTPOMETPH i pO3psaU-
MO JAPYTMHA 3 HMX, JOTOPKHYBIIKUCH A0 HbOTO
pYKOI0 (3apsim i3 eJieKTpoMeTpa Kpi3b Tijlo
JTIOAWHM #ae B 3emai0). Crpijika Apyroro ejek-
TPOMETpa ITCJIA UbOTO BCTAHOBUTHCS BEPTHU-
KaJlbHO, IO CBIiAYMThL TNPO BIJCYTHICTH Ha
HBOMY 3apsiny.

3HOBY TNpPUEAHAWMO APYTUH EJIEKTPOMETP
N0 MEPIIOTO, HA AKOMY 3aJIMLIUIACS TTOJIOBUHA
noyarkoBoro 3apsny. [lobauumo, mo cTpinku
000X eneKTpOMETpiB 3HOBY BIAXWIMJIMCH Ha
OIHAKOBI, ajie BXe MeHIui Kytu (puc. 6, 6). Le
CBIIYUTHL IPO T€, IO 3apAAXEHUMMH 3HOBY €
ofuaBa eJeKTpOMETpH, ajie 3apsAl Ha HUX
NOPIBHIOE JIMILIE YETBEPTii YaCTHHI Bij nMoyar-
KoBoro 3apsiny. O4ueBUIHO, 10, ITPOAOBXYIOYH
HOCHiA, MOXHA OJepXaTh Ha eNeKTPOMETpax
MOCIiIOBHO OJHY BOCBMY, OZHY IIICTHAAUSATY
TOLLO YacTUMHY Bil MOYaTKOBOTO 3apsay.
3pewiTol0, 3apsa TNeplIoro eNeKTpoMeTpa
3MEHIUIMTBCA TakK, U0 CTPUIKK Oinbile BiAXM-
NATHCA He OyayTh.

O1Xe, MM eKCnepHMEHTAJIBHO NOBEJH, LU0
3apsaa, SKMH € Ha Tinax, mMoxcHa diaumu. Ane
TOAI BUHMKAE [Ie OJHE 3allUTAHHA: YH € Mexca
1iboro noxiny? Yu icHye B NpUPOLI HauUMeHwuu
3apsa, SKMH pO3aiiMTH BXe HEMOX/IUBO?

Bianosiab Ha L€ 3anudTaHHs AaB aHMIIACH-
kud ¢izuxk Axon-Axo3ed TomMcoH, AKuii
nepenbadyuB: y TIPUPOAl iICHYE wacmuHkKa, AKa
Ma€ HauMeHnwul (eremenmaprui) eeKTpUIHHAN
3apan. 3-nomix 6araTtbox JOCHiAHUKIB TOMCOH
Ta MOTO Y4YHIi 3HIMCHUIM HabLIbLI TOYHI eKC-
nepUMEHTAJbHI JOCHiIXKeHHsA, i 29 KBIiTHA
1897 poxy ToMCOH HOMNOBIB MPO BiIAKPHUTTH
nepiuoi exeMeHTapHoi YacTHHKH. [i 6yn0 Has-
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EnekTpoH € HOCIEM e/1IeMeH-
TapPHOro HeraTtneHoro 3apsi-

AY.

EnekTpoH - e ayxe mana
yacrtuHka, Habararo MeHwa
Big Monekyn | aromis.

Maca enekrtpoHa AopPIBHIOE
9,110 «kr.

Hociem enemMeHTapHoro
NO3UTUBHOIro 3apsay €
NPOTOH.

3a abcoNoTHOK BESTMYNHOK
3apsan enekTpoHa
| NpoTOHa € PIBHIUMM,

BaHO esexkmponom. Ilepiue eKCriepUMEHTaIbHE
BMMIipIOBaHHS €JIEMEHTAPHOTO 3apsly BUKOHAB
aMepuKaHChKMIT ¢izuk MimtikeH. Bussumnocs,
IO 3apsj eJeKTpOHA HEraTUBHUM i JOPIBHIOE
— 1,610 Kn. OTXe, esekmpoH € HOCieEM enemeH-
MapHo20 He2camueHoz20 3apAaoy.

3apsaau, MEHIII Bil 3apsily eJeKTpoHa, HeBi-
nomi. Mano Toro, mopasy, KoJu 3 JOCTaTHBOIO
TOYHICTIO BUMIPIOETHCS TIEBHUM €JIEKTPUYHUI
3apsill, BiH BUSIBJIISIETBCS KpamHum [0 3apsay
enekTpoHa. lle o3Hauae, 10 HeeamusHuil 3apso
6ydb-sK020 mina ckaadaemoca 3 Uino2o vucaa ene-
MeHmapHux 3apsoie (3apsaoie eneKmpona).

EnexTpoH — lie ayXe Majla YacTUHKa, Habara-
TO MEHIILIa Bil MOJIeKYJ i atoMiB. Maca efnekTpoHa
nopisHIoE 9,1-10*" kr. Hanpukian, Maca MOJIEKy-
A BOAHIO, HaiiMeHIol 3 ycix Monekyn, y 3670
pa3iB Ginblla BiJl MacH €JIEKTPOHa.

3 yciel pi3HOMaHITHOCTI YaCTUHOK €JIEKTPOH
3aiimMae ocobnuBe Micue. IIpakTuyHO BCi
(di3uyHi npouecH B Tilax BiAbOyBalOThCS 3a MOTO
ydacTi. ToMy He BUIIaAKOBO, 110 €JIEKTPOH CTaB
TIEPIIOIO 3apPSI/IKEHO YaCTMHKOIO, BiIKPUTOIO
eKCIIepUMEHTAbHO. 3 BIAKPUTTHAM €JIEKTPOHA
rnoyascsd BiK atoMHoi ¢izuku. Craso MOXIU-
BUM TMOSCHUTH 6arato Gi3MyHUX SBUIL, 3'SBU-
JTUCH TIPUCTPOI, B SKUX BUKOPUCTAHO YHiKaJb-
Hi BJIAaCTUBOCTI €JEKTPOHIB: KOMIT'IOTEPH,
eJIeKTPOHHI MIKPOCKOIM, JIazepu, Teae- i
paxionpuiaaay TOLIO.

Tak camo, K i HeraTUBHUM 3apsill, ITO3UTHUB-
HUU 3apsi OyIb-SIKOro Tijla CKJIANaeThes 3 efe-
MEHTapHHUX IMO3UTUBHUX 3apsiB. Hociem eaemen-
mapHo2o nosumuerozo 3apady € npomon. Ilo3u-
TUBHUU 3apsi MMPOTOHA JIIOPIBHIOE
+1,6-10"° Ku, oTXe, 3a abcoaomuolo eAu4uHON
3apsadu earekmpoHa i npomoHa € pienumu. Maca
npoToHa nopiBHI0E 1,67:10% Xr i mepeBMILye
Macy esekTpoHa B 1836 pasis.
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Mornnbre CcBOI 3HAHHSA

Yacrunxky i anTmyacTHHKM. Tlopsn 3 eeKTpUYHO 3apsDKEHMMH YaCTMHKAMM
ICHYIOTB iX aHmu4acmuHKu, SKi MaloTh MakKy camy Macy i maxuii camuii, ajie npomu-
AeXcHUl 3a 3HAKOM 3apsifl. 30KpeMa, aHTUYACTUHKOIO EJIEKTPOHA € HO3UMPOH, a TIPO-
TOHA — armunpomoH. YacCTUHKU YTBOPIOIOTh PEYOBHMHY, @ AHTMYACTUHKY — aHTUPE-
yoBuHy. [Ipy B3aeMoZil YaCTMHKM i aHTUYACTMHKM B3aEMHO 3HMINYIOThCs. [Ipu
LbOMY 3a 3aKOHOM 30epeXeHHsI BUALUISIEThCS eHepris. Lleit mpoliec Ha3MBa€eThCs
aHizinayiero. Y 6araTboX TBOpax MMCbMEHHUKIB-(aHTACTIB OIMMCYETHCS ITPOLIEC 3HU-
IIIEHHs MaTepili 3a JOMOMOIM aHTUMMarepii. 30KpeMa, npo 1ie HIEeThCA Y poMaHi
«Consipuc» BUAATHOTO IMOJILCHKOTO MUChbMeHHUKa-(anTacta Craniciasa Jlema.

NOU AW~

n'epealp're cebe

Y yomy nosisirae OCHOBHE NpPU3HA4YeHHs eJIeKTpocKomna?

Onuuite OyA0BY €1€eKTPOCKOIA Ta MOSICHITh MPUHLIMAI HOro Ail.

YumMm enieKTpoCKOIl Bipi3HAEThCS Bil eJleKTpoMeTpa?

Ak noxkasaTu Ha [0CJii, 110 eJIeKTPUYHUN 3apsil MOXHA AUTHTH?

Yy MOXHA QUIUTU eIeKTPUYHUIM 3apsii HECKIHYEHHO?

YoMy H0piBHIOE eJleMeHTapHUM eJIEKTPUYHMUM 3apsin?

SIxa yacTUHKA € HOCIEM eJIeMEHTapHOI'0 HEraTUBHOTO €JIEKTPHYHOTIO 3apsny?
€JIEMEHTAPHOI0 ITIO3UTUBHOTIO €JIEKTPUYHOTIO 3apsiny?

S

JasnaMun 2

CaMocCTiiiHO BUTOTYITE €J1eKTPOCKOIL. {151 11bOTO Bi3bMiTh CKIISIHY OaHKY 3 ILIACT-
MacoBOI0 HAKPUBKOIO (200 miacTMacoBy IUISIIKY 3 HAKPUBKOIO) i BIITUH TOBCTOTO
MeTaJIeBOro ApoTy (abo TOBCTUI MeTaleBUI 1LIBSIX). 3a IOITOMOTH IIIOBKOBOI HUTKHU
3aKpiniTh Ha KiHUi apoty (abo 1Bsxa) Jierki nanepoBi cMyXku. IIporycTiTe Apit
(abo 1BsIX) Kpi3b IUIACTMACOBY HAKPUBKY BcepeauHy 0aHkM (abo rumsmku). Enek-
Tpockon rorosui. ITicas 1poro nepesipre ioro podoTy: 3apsiliTh eJIEKTPOCKOIT 3a
nornomoru HaenektpusoBaHux Til. Cdororpadyiite 3apsmkeHUit €JIEKTPOCKOI i
BKJIeHTe hoTorpadiio B 301MT (260 BUKOHATE B 30IIMTI PUCYHOK HOCTILY).
BuKOpUCTOBYIOYM BUTOTOBICHUIT BAMU €JIEKTPOCKOIT, eKCITEPUMMEHTAILHO IIEPEBipTe:
a) HeWTpasi3alliio 3apsiB MPOTUJIEKHUX 3HAKIB;
0) monis 3apsiaiB, SIKi € Ha Tiax.
Yu MOXHa HagaTH TLTy 3apsi, MEHIIMIA Bill 3apsiIy eJeKTpoHa y 2 pa3u? 3aps,
OLIbIIMI Biz 3apsiay €J1eKTPOHY Y 2,5 pa3y?
Yu moxe Tis10 MaTH 3apsaa + 5,6:10° Kn? -6,4-10" Kn?
CKinbKoMa eJIEKTPOHAMU CTBOPIOEThCH 3apsi B «-1 Ki»?

15



3 Bynosa atoma. ENeKTpoH. NoH.
MexaHiam enekTpusaauil Tin.

3aKOH 36epeXeHHs eNneKTpu4Horo 3apsay

A WAL PR TR,

1. Jlst TOrO, 1100 3pO3YMITH, YOMY i sIK BiIOyBa-
JOTBCS eEKTPUUHI SIBMIIA, 30KpeMa eJIeKTpH3aLList

TiJI, HeOOXiIHO TpUrazaTH OyI0BY PEIOBIHM, 3 AKOIO
B O3HAMOMMTHCA B Kypei i3vKu 7-T0 Kiacy Ta Ximil
8-ro kiacy. Toai BaM CTajlo BUIOMO, 1LO TATPYHTAM
cydacHoi (i3vKM € fAICPHA (riaHeTapHa) MOJETb
aroMa, Ha TiICTaBi JOCHiAiB  3arpornoHOBaHa
aHnTiiceKuM (izrkoM EpHecToM PesepdopnoM.
3rigHO 3 i€ MOICUIo, B LEHTpi aToMa
MICTUTBCS MO3UMUEHO 3apsKeHe aToMHe AIPO.
HagxkoJ1o sfapa 1o 3aMKHEHHAX opbiTax pyxaloTbCs
enexrponn. OpOiTu eJEKTPOHIB YTBOPIOIOTH
enekmporHi 06010HKU, WO 1X HaODKEHO MOXHa
VSIBUTH 5K KOHIIEHTpMYHi cdepu HABKOJIO spa.
Ha koxHiit op6iTi 0OO0JIOHKH MOXKE OyTd JTULIE
omuH esieKTpoH. OCKLUIbKM SIAPO 3aPSIKCHE NMO31-
TUBHO, @ €JIEKTPOHYM HEraTMBHO, BOHH IPUTATY-

EpnecTt Peaepdopa joThest 10 sapa. Came TOMY siIepHa MOAE/Ib aTOMa
(1871 — 1937) ~ HA3UBAETHCA 111€ NAAHEMAapHOIO: €IEKTPOHHN pyXa-
HHD‘?H:?CL;KWP}’ q)lam;q, ﬂaypear I0THCSA HABKOJIO fmpa aHAJIOrIYHO A0 TOro, AK ILTa-
HoBenlscekoi npemii 3 ximil et COHSMHOI CUCTEMM PyXaloThCsi HaBKOJIO

CoH1ls. AJie CJTizi 3ayBaXuTy: 3a bararbmMa o3HakKa-
MU 118 aHAJIOTisl TOCUTh YMOSHA.

YV HopManbHOMY cTaHi (3a BiZICYTHOCTi 30B-
HillIHiX BIUIMBIB) aTOM € €JIEKTPUYHO Helmpanb-
num. Lle o3Havae, IO cyma 3apsoy BCiX Hecamue-
HO 3aPSAIDKEHUX eJIEKTPOHIB JIOPIBHIOE nO3UMUE-
HOMY 3apsny Aapa.

; SInpo aromMa — Te€X cxnadne yrBopeHHs. Anpo
Cyma 3apsay BCIX Hera8TMBHO  ckaacThCs! 3 NOSUMUGHO 3aPAKCHIX [IPOTOHIB i

«3a NpoBedeH! HhiM
nocniaxeHHs B 00nactl
pO3Naay enemMeHTiB y xXimit
PELI0aKTUBHNX PEYOBUHY.

3apagXKeHnx enex TROHIB nezapaducenux (neimpanrbHux) JaCTUHOK — Heii-
A0OPIBHIOE NOZNTUBHOMY tponiB. [IpOTOHM i HEUTPOHU HA3UBAIOTBCS 1€
aapsoy fapa. HyKAoHamu. BaM yXxe BLIOMO, IO 3apill [IPOTOHA
32 aGCOMIOTHOIO BEJIMYMHOIO [AOPIBHIOE 3apAly

i eJeXTpoHa. BinmosiaHo, KilbKicmb eneKmpoHis,

ol Wo pyxaromecs HagKoa0 a0pa, dopieHioe Kinvkocmi

¥ b ' 16
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npomonie y Adpi. s KUIbKICTh BU3HAYAETHCH
NopAOKOGUM HOMEpOM enemMerma B TIEPIOIMYHIN
cucteMmi eneMeHTiB Menzaeneesa. Hamnpukian,
nopsiakoBuit Homep OkcureHy B Tabnmii MeHze-
neesa — 8. Lle o3Hauae, 1o B siapi atoma Oxkcure-
HY MICTUTBCS 8 TPOTOHIB, a 110 OpbiTax HABKOJIO
AIpa pyXaloThCsl 8 eJIEKTPOHIB.

Yucno enekTpoHiB (i, BIIMOBIAHO, MPOTOHIB)
y pi3HMX aTOMIB € Pi3HUM, NIPUYOMY BOHO MOXE
6yTH SIK MaJIUM, TaK i JOCUTH BEJIMKMM: 30KpeMa,
B aTOMi TiZpOreHy HAaBKOJIO sApa PYXa€ThCs
| enexTpoH, a B aToMi 3oJi0Ta — 79.

OcHOBHY Macy atoMma (99,98 %) 3ocepe/keHO
B S1pi, OCKIJIBKM MACH IPOTOHA i HEUTPOHa (SIKi €
Maiike OJHAKOBMMHM) Habararto IepeBHIIYIOTh
Macy eJIeKTpOHA. YABAEHHs LIOA0 PO3MipiB
aToMa Ja€ Take MOPIBHAHHS: YIOMNEPEK HIrTd
misuHus (1 cMm) MoxHa Oyio © pPO3IMICTUTH
100 000 000 aTomis!

3anam'amaiime! Po3rnsiHyTa siaepHa MOIEIb
aToMa € YK€ CHPOU(eHol0, @ TOMY BOHA J0O3BOJISE
MOSICHUTHM JTULIE Haimpocmiwi Gi3ndHi sBU1La. 3a
yIBJEHHAMM cydacHol ¢isuku OyaoBa aroma
HabaraTo CKJIaJIHiILa.

AJle cTaq aroMa He 3aBXau OyBae HOPMaJb-
HUM. ¥V JesKMX BUIIaJKax aTOM MOXe 3a3HaBaTH
CYTTEBUX 3O0BHIIIHIX BIUIMBIB (HarpiBaHHs,
CWIbHE OMPOMIHEHHSI TOINO). 3a TaKMX YMOB
HeWTpaJIbHUI aTOM empaxac 00uH abo Kinbka
eneKmpoHrie, 1 ToAi B HbOMY BUSIBISIETHCS HaUTH-
WOK MO3UMu6HO20 3apsaay. Y TakoMmy pasi aroM
MEPETBOPIOETHCA HA WO3HTUBHO 3apsA/UKEHHI HOH
(MO3UTUBHUI 3apsil sapa HE KOMIEHCYETHCS
HeraTUBHUM 3apsiIOM €JIEKTPOHIB).

[ HaBnaku, AKUIO aTOM Habyeae HAONUWKOBUX
e1eKmpOHi@, TO BiH CTAE HET2aTHBHO 3apPs/KEHHM
floromM (B UBOMY pa3i HE KOMIIEHCOBAaHUM BH-
ABJSIETHCS HETaTUBHUU 3apsiji €JICKTPOHIB).

Ha puc. 7 306paxeHo arom Gepwiiio (a) Ta
itoro ro3uTUBHMH (6) i HEraTUBHUMI (&) HOHMU.
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puc. 8

3eepnims yeazy! Ha puc. 7 306paxeHo He op0i-
TH eJIeKTPOHIB, a €JIEKTPOHHI 000JIOHKH. SIK BU
BXe 3HAETE, 06a eNeKMpPOHA He MONCYMb PYXAMUCA
no 00wl op6imi.

. Terep BU OIepXaJId JOCTATHBO BiIOMOCTEH
JUTST PO3YMiHHS TOTO, L0 BiZOYBAETHCA 3 TLUIAMM B
mpolieci eJeKkTpu3allii Ta YOMY BOHM CTalOTh
3apsIKEHUMH.

BUKOHAIMO 1l OIUH JOCJI i3 eJeKTpu3allii.
JIis IbOTO CKOPMCTAaMOCs BOMA TUTACTUHKaMHU
IS esieKTpu3allii (€GOHITOBOIO i 3 OpPraHiYHOTO
CKJ1a) Ta eJIEKTPOMETPOM, Ha SKMIA 3BEpXy HaJITO
MMOPOXHIO METAJIEBY KYJIIO.

CrioyaTKy IOYeproBo MOMICTIMO B TIOPOXHIO
KyJTIO He3apsUDKeHi IUTACTMHKHM i BIIEBHIMOChH ¥
TOMY, LIO eseKkmpomemp He (hikcye HAABHOCMI
6ydb-siko2o 3apady. Lle o3Havae, WO n1acmutKu €
eNeKmpU4HO HelumpanbHumu: HETaTUBHUHN 3apsal
KOXHOI TUIACTMHKU OOPIiBHIOE 11 ITO3UTHBHOMY
3apsiay.

[Ticist LBOTO LILJIBHO MPUTUCHIMO TUIACTUH-
KM OHY IO OJHOI, HaeJeKTPU3y#HMo iX 3a A010-
MOTH TepTd i OKpeMO IIOMICTIMO BCEpEIMHY
Kyni. B 060X BUMaaKax CTpiiKa eJIeKTpOMeTpa
BiIXWIMTHCS Ha OfHaKOBi KyTH (puc.8, a). A 1e
03HAya€, UI0 6 pe3yabmami mepms 00HAKO60
sapaounuce o6udei naacmunku. Terep moMicTi-
MO TUIACTUHKM B MOPOXHWHY KyJli OIHOYAaCHO.
[Mo6ayuMo, IO CTpPUIKA eJIeKTPOMETpa 3alu-
HIUTLCS HEPYXOMOIO — €JIEKTPOMETP HE BHA-
BUTHh Hisikoro 3apsaay (puc.8, 6). BuHukae
3aIIMTAHHS: JIe 3HUK 3apsjl, aJKe IUIaCTUHKH €
sapsmkeHuMu? Binmosiab Ha 1ie 3aNMTaHHSA —
MpocTa: 3apsii TUIACTMHOK Heumpanisysaiucs,
a, OTXKE, BOHU € PIGHUMU | NPOMUNENHCHUMU 30
snakom. SIKIIO X 3a6paTh OXHY 3 ITACTMHOK i3
KyJIi, TO CTPLIKAa 3HOBY BIIXMJIUTHCS.

OmepXaHUil HaMu eKCNEPUMEHTAIBHUH
pe3y/IbTaT Ja€ MOXJIMBICTb 3pOOMTH BHCHOBOK!
npH eJeKTPH3alii 3apA/KaThCs 00HIBA Tina,
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NPHYOMY 3apsAdM HA HUX € NPOTHJIEKHMMH 32 3Ha-
KOM i piBHHUMH 32 BeJIHYMHOIO.

ITosicHiMO MeXxaHi3M ejeKTpu3allii T, BUKO-
DUCTOBYIOYM 3HAHHA Ipo OymoBy artoma. 3a
IIUTHOTO KOHTAKTy ABOX T (YHACHIZOK TepTs)
iXHI aTOMHM B MiCHSX JOTUKY HaOIMXaIOTbhCS
OIMH 10 oxHoro. B3aemoniouu Mix cob6010, BOHU
MOXYTh 3axOrUTioBaTH abo Bi1aBaTH YacTUHY
eJIEKTPOHIB, 5IKi 3HaYHO BingasieHi Bia sapa (Taxi
eJIEKTPOHM TMOPIBHSAHO CJ1a0KO YTPUMYIOTBCS
saapoM). LIuM i MosicHIOETHCA Te, 10 Ha OTHOMY
TiTi YTBOPIOETHCS HAIUTUIIOK €JIEKTPOHIB, a Ha
IHIIOMY — 1X HecTayva.

BinmosimHo, TiNa, aToMM SKUX YHAacCIidOK
TePTH HabyAu 3ateuUx eaeKkmporie, 3apsKarThCs
He2amueHo, a Tina, aTOMU SIKUX 8mpamunu enex-
MpPOHU, — NO3UMUBHO.

Otxe, miag 4yac ejeKTpu3alii Tia TepTAM
3apsili He CTBOPIOKOTHCA i He 3HHKAIOTh, BOHU
JUIIE NMepepo3NoAiafAOTLCA MiK KOHTaKTYHO4YU-
mu TitaMu. IIpM LBOMY cymapruii 3apsii Tl He
3MIHIOEMbCA.

3anam’smaiime! Tlpy BUHMKHEHHi SIK Hera-
TUBHOTO, TaK i MO3UTUBHOIO 3apsiliB NepeMilily-
I0ThCA 3 OJIHOTO TiJIa Ha iHIUE JuUlde eNeKkmponu.

OTtxe, BU 0O3HAWOMMIMCS 3 MEXaHI3MOM €JIeK-
TpU3allil yepe3 TepTsd. A L0 X BiIOYBA€TLCH MIPU

enekTpu3auii yepe3 notuk? Ilpu enexktpu3sairil |

yepes JOTHK i3 3apsKEHOro Tijia Ha He3apsxKe-
He MepPeXoaUTh YaCTUHA HAWIMIIKOBOIO 3apsiy,
KU YTBOPIOETLCS TIPU eNeKTpu3auii tina. Llei
HAUTMIIIOK TIEPEPO3IOIISIETHC MIX TLIaMH 3a-
JIEXHO BiJl TUTOLI IXHbOI ITOBEPXHI: w0 b6iabuoro €
naowa nogepxmi mina, mo binvwiuil 3apaod ymeopio-
EMbCA HA YbOMY MINL.

OTXxe, MOXHA 3pO0OUTH BAXJIUBI 6UCHOBKU!

* BHACJIIOK eJIeKTpU3allii uepe3 mepmsa Tila
3apsAKaIOThCS OHAKOBUMH 32 BEJIMYMHOIO,
ajie MPOTWJIEXKHUMH 3a 3HAKOM 3apslaMy;

* BHACJIIOK €JIEKTpHU3allil ¥epe3 domuk Tina

119
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Mpwn enexTpusauii sapsaxa-
orTbes obuasa Tina, NPUYo-
MYy 3apsiin Ha HUX € NPoTH-
NeXHNUMM 38 3HAKOM | PIBHN-
MM 38 BEeNINYNHOIO.

Tina, aromm siknx BHacigoK
Trepra Habynun «3aiBux»
@NeKTPOHIB, 3aPAAXKaIOTECHA
HeraruBHo, a Tina, aromm
SKNX BTRDATHUIN @NeKTPOHMN, ~
NO3NTUBHO.

o Bracnlaok enexkrpuaaull
Yyepes TepTy rina sapsaxa-
I0TLCS! OAAHAKOBAMW 38 BN~
YUHOIO, 8Ne NPOTUIEXHNMH
3a 3HaKkoMm sapsigamm.

* BHacninok enexrpuaaull
Yepea AOTHK Tina aapsaxa-
IOTLCH OAHAKOBUMM 38 3Ha~
KOM 3apsiaamu, npn LUbomy
BeMYnHa 3apsaay, aKoro
HalbyBaKoTe Tina, 3aNexXxnTs
Bla nnowy IxHix NnoBepxoHs.



Cymaprii 3apsa Tin go
erexTpu3aLlii JOPIBHIOE
iXrHBOMY CyMAPHOMY 3apsay
nicm enexTpuaauii.

HOM CHCTOMOIO PO3YMIKOTE
CYRYICT® Tin, FKi He
AP0 TE ENEKTOWYHOO
3apajly 3 HABKOMALINEOIO
cepenosma, 10670 €
BAPAIKEHAX TiN.

Mot @ rexTRVYHING
BaPHA SaNKHeHO! cucTe-
M T € BemiunHO©O
ﬂ@@rrm {10 Ta HopBHIE
anrebpars i Cym moan=
TBHnX | HeraTvBrix
BAPAIB L TR,

3apsAXalThcs OIHAKOBMMM 332 3HAKOM
3apsiiaM#, TIpM LbOMY BeJIMYMHA 3apsay,
SIKOro HaOyBalOTh Ti/Ia, 3aJIEXHUTD Bill TUTOILL
iXHiX TTOBEPXOHb.

3. CriocTepeXeHHs Ta eKCIepHMMEHTaIbHi
JOCITIIKEHHS SBUINA eNeKTPHU3aLil 103BOININ
HaM 3pOOMTH BaXJIWUBHI BHUCHOBOK: cymaprui
3apad min 0o eaekmpu3sayii O0opieHIOE IxHbOMY
cymapHomy 3apady nicaa enexmpusayii. Cripasi,
BHACJIINOK eJeKTpH3alii Ha OZHOMY Timi 3'sB-
IS€TbCH HEraTMBHMM 3apal, a Ha iHIIOMY —
[NO3UTUBHUM, ane PpiBHUA HEraTUBHOMY 34
a6coMmoTHOIO BeamunHow. [Tpy 1ipoMy anredpa-
iyga cyma 3apsaiB 000X TUI 3aJMINAETHCHA
TAKOI0, K00 BoHa OyJ1a 10 eJleKTpH3ailtii, To6TO
PIGHOI0 HYAIO.

Aute uieit pe3yIbTaT Ma€ Miclie JIMLIe B 3aMKHe-
nili enexTpudHii cucreMi. ITiz 3aMKHEHOIO eJIeK-
TPHYHOIO CHCTEMOIO PO3YMIIOTh CyKynHicmb mia,
AKi He 00epacyiomb enNeKmpu4Ho20 3apady 3
HABKOAUWHDO20 Cepedosuwa, mobmo € i301b08a-
HuMU 8i0 308HiwHix 3apadxcenux min. 30Kpema, B
PO3IITHYTHX JOCIIifax 3 eJleKTpu3auii — 11e ABa
Tiyia: eGOHITORA NAJIWYKA i XyTPO; CKJisiHA MalIn4-
Ka i WwoBK; eboHiTOBA MNACTUHKA T2 IUIACTMHKA 3
OpPraHiyHOIo CKJIa.

BpaxoBylo4# BCi BMCHOBKM, AKHX MH -
LT, MOXHA ChOopMYyITIOBaATH OCHOBOIOJIOXHH I
y Teopil eNEeKTPUKU 3aKOH 30epexceHHn eneK-
MpUYHO20 3apacdy: :

OBHMI eJIEKTPHYHMIA 3apsA]l 3aMKHEHOI CHCTe-
MM TiJi € BeJIHYMHOIO NOCTIHHO Ta A0PIBHIOE aJre-
Opaiuniii cymi MO3UTHBHUX i HEraTHBHHX 3apanis
MX T

[leit 3aKOH € OJHNM 3 HAITrOJIOBHILIMX 3aKO-
HiB Mpupoau (Taki 3aKOHM Ha3UBaIOTHCA dyHaa-
mentarbuumu). CydacHa Hayka MiATBEpIXYE,
IO 3aKOH 30epexeHHs 3apsaly BHKOHYETBCS B
MIKpO-, MAKpO- i METacBiTax.
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Big reopil 4o npakTMkm

Erexmpusauin ¢ 6opoms6i npomu wxionuxie. EneKTpu3allis yepea Tepra ycmiln-
HO BUKOPHCTOBYETBCA JUIA 32XUCTY POCIHH Bi wiKiIHMKIB. Pivy y TiM, 11O enex-
TPUYHO 3apmem OTPYTOXIMIKATI TPMMAIOTBCS HA JIACTI POCITMH MillHilIe, HiX
3a BmcyTHocn Ha HUX 3apsA/iB. Lle NOACHIOETECSA THM, IO BHACJIiIOK eeKTpu3a-
1if yepes TepTs B MiCU4X TOTHUKY YACTHHOK OTPYTOXIMIKaTiB 3 IMCTAM yTBOPIOKOTh-
¢ IPOTHIIEKHI 3a 3HaKOM 3apann. Lie zabesrneuye MillHE eJIEKTpUYHE [IPUTATaH-
HS MK OTPYTOXiMIKATAMM i JIMCTAM.

| o — V-G - A - L e e ————— P -~ —— A ————, S ——

uo uikaBo sHaTH

Sxi sidcmani Mixc wacmunxamnu 8 amomax? Onepxaty ysaBJICHHS PO TyCTH-
Hy PO3TALIYBAHHS MACD | €AEKTPOHIB B aTOMax MOXKHA HA TAaKOMY MpPHKJIai:
IKOH 06'eM moMHM Macoio 80 Kr aMeHILWBCS 3a paXyHOK BifCTaHe! MiX sAapa-
MU T4 eJeXTPOHaMii, ToOTOo C/IEKTPOHM POITALTYBAIMCA BIPHUTYN IO SAEP, TO
HOBMit 06'cM JI0aMHM CcTAB 0K DIBHUM MmﬁOHmﬁ YaCTUHI IONiBKY LINWIBKHA
; (Gmablco 10 Ky6. MM).

L — e o T W | g o —— e v A e S v v em—— o - rate - AT R e emen e e e e —

Mepesipre cebe
1. OmuiuiTh sAepHy MoAe b atoMa. YoMy BOHA HA3UBAETHCSA TUIAHETAPHOIO?
2. $Ixi YaCTHHKM BXOIATH [0 CK/IAAY aTOMHOTIO siapa?
3. Skl BiZOMOCTI IPO &TOM MOXHa OJepXaTH, 3Hal04M TOpPSAKOBUMI HOMEp
eJIEMEHTA B [IepioAnYHil cucTeMi eleMeHTiB MeHaeneesa?
YuM pi3HATBCA TaKi YaCTMHKM, 51K €JIEKTPOH, MPOTOH i HEUTPOH?
SIK yTBOPIOIOTHCH NTO3UTUBHI | HeraTUBHI HOHN?
[TosicHITL MeXaHi3Mm eeKTpu3auii Tul. YoMy B poLeci eeKTpu3aLiii 3apsmKa-
10ThCsl 0OuaBa Tijia’?
Uu 3MiHIOETECA B IPOLIEC] €1eKTpU3aLil cyMapHUiA 3apsil TiT, 1O €JIEKTPU3YIOTECA?
. YoMy B HOpMaJIbHOMY CTaHi Tijia € eJIEKTPUYHO HEUTPaTbHUMHU?
sIka eJieKTpUYHa CUCTeMa Ha3MBAEThCA 3aMKHEHOI0?
0. Chopmyinioiite 3aKkoH 30epexeHHsl eleKTpUYHOro 3apsiay. YoMy ued 3akoH
Ha3uBalTh PyHIAMEHTAIbHUM?

Gl b e

3aspaHuna 3
1. [MosicHiTh, Y YOMY MOJISiITA€ YMOBHICTh aHalOril MiX IJITAHETApDHOIO MOZIEJLTIO
atoma Pesepdopna i COHAYHOIO CUCTEMOIO?
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Anpo aroma sosioTa MicTuth 197 HykiioHiB. [TopsAIKOBHI HOMEp 3010Ta B nepio-
AUuHiM cucTeMi eieMeHTiB Menaeneena nopiBHIOe 79. CKUTBKH eJIEKTPOHIB, TIPO-
TOHIB i HEUTPOHIB B aTOMi 30/10Ta?

AToM cpifa BTpaTUB OIMH eJieKTpoH. Ha 110 nepeTBopuBCs aToM cpibna? Axuit
3apsill i€l YaCTUHKU?

Uy MOXKe TLIO OMHOYACHO MATH TIO3UTUBHMIA i HEraTUBHMIA 3apsaan?
3apsypKeHOMY TIO3WTUBHO TUTY HanaaM TakKuil cCaMHi 3a abCOMIOTHOIO BEJIMUMHOIO
HeraTMBHUIA 3apsan. AkuM craso T1o? Yu MOXHA MPH LOMY CTBEPIKYBATH, IIO
3apsiay B TUTE 3HUKIU?

[Tpr pos3dicyBaHHI CyXOro BOJIOCCH Balll TUIacTMacoBuy rpebiHellb 3apsAIuBCs
MO3UTUBHO. A KM 3apsa] BUHUK Ha Bonocci? Bianosiab TTOSICHITD.

Yy 3HAETE BM, 11O TIC/s MOCANKH JliTaka Tpam 0 HbOTO IMiAraHsIoTh HE O/ipasy, a
CrIOYaTKYy OIMYCKAKOTh Ha 3eMJII0 MeTasleBuil Tpoc, 3'eIHAHUI 3 KOPITYCOM JIiTaka.
IMosSICHITB, /IS YOro 1ie poOiaTh?

HapeiTe NPUKIAIN, AKi TATBEPKYIOTh 3aKOH 30epeXXEHHA €ICKTPIIHOIO 3apALy.

HHH

[TpakTHUHE 3aCTOCYBAHHA EJEKTPUYHUX SBMIN Y TEXHOJOTIYHMX IIpoliecax

CUIBLCBKOrOCIIONapChKOro BUPOOHHMIITBA.

§ 4 MpoBiaHMKK, HaniBNPOBIAHWNKWU, iISONATOPMU.

EnexTpusauina 4yepes3 BrJnB

b ol e ¥ TR BE 2 e G SR o R 1 A SRR VI D TR

|. BUKOHYIOUM OOCTiIM 3 eNeKTpM3alil, MH
BIIEBHWINCS B TOMY, 110:

* eJIEKTPUYHi 3apsiIy MOXYTb TIEPEXOMNUTH i3
3apA0NCeH020 Mina Ha He3apadxceHe (HaTpy-
KJaa, 3 HaeJeKTPU30BaHOI MaJM4YKH Ha
€JIEKTPOMETP);

* eEKTPMYHI 3apsiii MOXYTb nepemiu{ysa-
muca 83008 CaAM020 3APAONCEHO20 mina
(es1eKTpOMETD 3aps/DKaBCs Yepe3 JOTUKaHHSA
HaeJIEKTPMU30BaHOI TMaJIMYKH 10 BEPXHHOIO
KiHIII METAJIEBOrO CTEPXHS, a BiIXW/ISIach
CTpi/IKa, IKA MICTUTBCS HA iHIIOMY KiHIIi).

3BiZCH BMHMKAE 3aTIMTAHHS: a Y¥ MepeMilry-

JOTbCSI €JIeKTPUYHiI 3apsad B3IOBX OYIb-sIKOTO
a tina? JUig BiAMOBiAL HA Li€ 3alTUTAHHSA BUKOHAEMO
puc. 9 HecknagHui jpocnia. IloctaBUMO MOpsd 1Ba
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EIEeKTPOMETPH, 3apsiliMO OAMH i3 HUX i 3'€qHa-
MO #Oro 3 IHUIMM 3a JOITOMOTH MeETajleBol
NATWYKA (JTIHIAKY, IPOTUHH).

[ToGaunmo, 1m0 CTPLIKM 000X €IeKTPOMETPIB
BIIXMJIMJTUCST HA OOHAKOBiI KyTu (puc. 9, a).
Otxe, 630062 Memany 3apadu nepemiuyromscs.

Tenep moBTOPiIMO HOCHIA, ane 3'€THAEMO 3apsi-
JDKEHUU 1 He3apsiIUKeHUMN €JIEKTPOMETPU CKIISI-
HOIO TMaJIMYKOK (€OOHITOBOIO, IIACTMAaCOBOIO).
[Ipu LiIbOMY CTpiJIKa APYTOro eJeKTPOMEeTpa 3aIu-
WUTBCS HepyXoMmolo (puc. 9, 6). Lle o3Hauae, 110
6300604C CKAG 3aPAOU He NepeMiuyHombCA.

Otxe, 3a/1eXKHO BiIl 31aTHOCTI 0 MepeMilleH-
HA (MPOBEAEHHS) €JIEKTPUYHMX 3apsiiiB po3pis-
HSIOTH TPU BUIM PEYOBUH:

* NPOBIAHMKH — PEYOBHUHU, B SIKUX €JIEKTPUY-

HI 3apsiiy MepeMillyloThesl (MeTalu, BOAHI
pPO3YMHU KHCJOT, JIYTiB, COJIei, Boaa, TiJIO
JIOOUHM);

* JieJleKTPUKH (i30NATOPH) — pPEYOBUHHU, B
AKUX €JIEKTPUYHI 3apsiid He MepeMilyioTh-
cs1 (CKJI0, MOBITPS, IepeBO, I'yMa, OypIUTHH,
LIOBK, IUIacTMaca);

* HAMBMPOBITHMKH — PEYOBUHM, B SIKMX eJIeK-
TPUYHI 3apsiId MOXYTb ITEpPeMilIlyBaTUCS JIUILIE
3a NMEeBHUX YMOB (KpeMHiit, ocdop, cipka).

3 BIACTUBOCTSAMU MPOBIIHUKIB, JIieJIEKTPUKIB

1 HaIiBITPOBIAHUKIB BU O3HAWOMHUTECS Il 4yac
BUBYEHHS pO3IiTY 2.

Po3noais pe4yoBMH Ha NMPOBIIHUKH 1 JiesIeK-
TPUKM MOXHA IMOSCHUTHU HAa OCHOBI 3HaHb IIPO
OymoBy atoma. 30KpeMa, B MeTajJlax YyacTHHa
eNIeKTPOHIB, SIK BM 3HA€TE, PyXalOThCs B aTO-
Max HaBKOJIO siI€p, a 4YacTUHA € BiAbHUMU.
BinbHi enekTpoHM 0e3agHO PyXalOThCS MiX
aTOMaMU, YTBOPIOIOYM eneKkmpoHHuill 2a3. Taka
BHYTpIlIHSA OyaoBa mnMpUTaMaHHa JIMILIE MeTa-
naM. BinbHiI eleKTpOHM, SIK BH BX€ 3HAETE, €
HOCISIMM €JIEKTPUYHOrO 3apsiay, OTXe, BOHH i
320e31eyyloTh IMEepeMilleHHS 3apsaiB Y3I0BXK
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puc. 12

nposinHuka. Ha puc. 10 mokasaHo cxeMy npo-
BigHuka. ToykaMy Ha Hid IO3HAYEHO €JIEKTPO-
HY. & CTPIIKAMHU — HampsMKH iXHBOTO pyXy. AK
GaunMMO, HaNpPSMKH PyXy eJeKTPOHiB Ge3aHi.

B izonsiTopax BiTbHUX eJIEKTPOHIB Hemae. Enex-
TPOHU B aTOMaXx i30/ATOPIB PYXalOTbCs HABKOJIO
sep, TOMY BOHM HE MOXYTb 3a0e3I1e4uTH TepeMi-
LIEHHSA 3apsiiB Y3I0BX MpoBinHuKa (puc. 11).

. KpiM po3rIsiHyTHX HaMM CI1I0C00iB €IeKTpH-
sawii Ti1 (yepes TepTsi, Yepe3 J0THK) € Lie OIMH, 3
JKUM HaM CliJ o3HaloMWTHCA IS [IMOLIOro
PO3YMIHHS MEXaHi3MYy €JIEKTPUYHUX SBHIILL

OTxe, MOBEPHIMOCS 10 MEpIIoro A0Ciay 3
eIeKTpU3aliil, B SKOMY MU 3aps/KaJli LAIIHIPHK
i3 Metanesoi ¢Goabru 3a JOIMOMOIM HAEJEKTPU30-
BaHOI ITATUYKU. AJe Ternep TPOXU 3MiHIMO YMOBH
NOCHiNY: IMAHECIMO MTO3UTUBHO 3apANXKEHY CKIIs-
Hy MAJUUKy 00 LMIIHAPUKA, aJie He TopKaiMocs
fioro. LIWTiHAPUK BCE OJHO BiXWIUTBCA Bill
CBOTO ITOYATKOBOTO IOJOXEHHA i MPHTATHETHCA
no nammuku (puc. 12). Te came BiaGyaerscs,
SIKILO A0 UWIIHAPUKA ITIIHECTH HeraTUBHO 3aps-
IKeHy eboniToBy nmanuuky. [Ipu oMy 3a aoro-
MOTH €JIeKTPOMETPA MOXHA BIIEBHUTUCS B TOMY,
0 IMiI Yac DOCTiAY UWIHIPHK 3alHUIIAETHCH
HeUTpaJIbHUM.

[Ilo x BinOYBAETLCS B LWIIHIPHUKY, A0 AKOTO
MiAHECEHO 3apsulKeHe TU10? AllKe BHU 3HAETE,
IO TPUTATYIOTHCS JIMINE PI3HOMMEHHO 3apsii-
XKEeHi TuIa.

AOM 1OSICHUTH e daxTt, 10CTaTHBO IIpUra-
JIaTH, L0 HEraTMBHO 3apsIXEHi €eJEeKTPOHH
MOXYTh BUIBHO IepeMilaTucs B310BX METale-
Boro nposinHuka. Ilpu nigHeCEeHHi IO Ky/IbKHU 3
MeTaseBoi (OJAbr¥M IMMO3UTUBHO 3apsiXeHOI
CKJISIHOI MAJM4YK¥ HEeraTHBHO 3apsiKeHi BUIbHI
eJIeKTPOHY GYIyTh IIPUTATYBATUCS 10 IATHYKH i
CKOHLIEHTPYIOThCS Ha Till YaCTHHi KYJIbKH, fIKa
Halbauxua A0 Najuyku. BiomosigHo, Ha IMpo-
TWIEXHI 4YacTHHiI KyJbKM BHHUKHE HEcTa4da
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CJIEXTPOHIB, TOOTO HAMIMIIOK TO3UTUBHOIO
3apsay, ajic B HUIOMY KyJbKa 3aJUILIUTHCA HEl-
TpasibHOIO (puc. 13). Ilicast npubupanHsa 3aps-
JIXEHOI MaJIMYKM KYJIbKa MOBEPHETHCA V BUXiI-
HUM CTaH.

BAETHCA JEKTPH3AMIECI0 Yepe3 BIUIMB, 3apa/u, sKi
IABIAIOTECA Ha TilaX Yy TIPOIeCi eJIeKTpu3ailii

PosrnsgHytuit crnoci6 eextpusaiii Tl Ha3u-

yepe3 BIUIMB, HAa3WBAIOTHCH Hasedenumu, a6o

iHdykoeanumu (Bi JTaTUHCHKOTO cjioBa inductio — puc. 13
HABEHCHHS ).
iiornubre cBOl 3KaHHA
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Mx eunuxae OGauckaeéxa? Ilicisi o03HAMOMICHHS 3 BIACTUBOCTIMH
TIPOBIIHMKIB LiIOAO TEPEHECEHHS ENeKTPUYHOrO 3apsly MOXHA MOSCHUTH
MeXaHi3M YTBOpeHHs GnuckaBku. B BXe 3HAETe, 110 Y XMapax € MO3UTUBHI Ta
HeraTuBHi 3apanu. Bonu poamileHi B pisHuX yactuHax xMapu. Haltyacrime
HETaTUBHI 3apsiy po3MillieHi Ha HUXHIM YacTHHI XMapH, BiACTaHb Bil sKOI 10
nosepxHi 3emui ckiagae 1—2 kM. BUHMKHEHHSs GIUMCKABKM TOYUHAETLCH 3
NOABU KaHaay Oauckaexku (nidepa), siKWMii Jocarae moBepxHi 3emai ta HibM
3'eIHyE XMapy i 3eMIio nposidnukom. BiloBiaHo, kaHan GAUCKaBKH CIpAMO-
BYETHCS Ha TaKUM 06'eKT Ha 3eMJli, Ha KOMY BHACIiNOK eJIeKTpU3allii yepes
BIITMB BUHHKA€ HAIMLIOK MO3MTUBHOIO 3apsaay (BiCTps IapacojboK, BUCOKI
CyXi JepeBa, MOOAMHOKI NpeIMeTH HA BiOKpuTii Micuesocti). Yepes KaHai
G1McKaBKM HETaTUBHI 3apsIid 3 XMapy MOYITHAIOTH PYXATHCD 10 3eMITi, /e BOHU
HEUTPaNi3yloTbCs MNO3UTUBHUMM 3apsnamu. [Ipm 1boMmy crnocrepiraerbes
SICKpaBe CBITIHHSA, HArpiBaHHS TIOBITPS | BUHMKHEHHS YIADHOT XBUJII — rpoMY.

IcTopuuHa posiaxa

3apaou nayxu. Pociiiceki BueHi Muxaitio Jlomonocos i [eopr Pixman, Busuaio-
YU aTMocepHy €/IEKTPHKY, JIOBEIH, 110 6mMckaBKa Mae €NEKTPUIHY ITPUPOLY.
- Teopr Pixman nocnunxyBaB GJIMCKaBKy 3a JIOMOMOTH CIeuiaibHOL «rpOMOBOI
- MallMHUW» — BUCOKO! METAJIEBOT KEPIMHU, fKa MPOXOJMIA KPisb Aax IIpPIMU]IEH—
Hs s pociinis. ITix wac cuasHOl rpo3u 6 cepnHs 1753 p., BUKOHYIOYM CBOI
nocnign, PixmaH 6yB yOUTHIT CHJIBHUM IDO30BHUM PO3psAOM. AJte TOCHiIKeHHS
JlomonocoBa i PixmMaHa Mau BeMue3He MTPaKTUYHE 3HA9€HHSA — BOHU 3arpoTIo-
HYBaJIH 3aXUCT CIIOPY 3a JOIIOMOTH GJIMCKaBKOBIBOIIB.
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IcTopwuyHa posigka %

Xmo expaé 6auckaexy? CyTTEBUI BHECOK Y PO3BUTOK BYCHHS TIPO €JIEKTPHKY
3po0OUB BiIOMMI AMEpPUKAHCHKMI TMONITHYHUHA Hisy, BueHMit i inocod
benmxkamin @pankiaiH. BiH, 30Kpema, 3MiiCHUB OJMCKY4YU#A EKCIIEpUMEHT,
TIPONYCTUBILY PO3psA ONMCKaBKU IO BOJIOTilf MOTY3Li Bill MOBITPSHOTO 3Mifl.
MdaxtiuHo PpaHKIiH H0OPOBIILHO MIT CTaTH npoinHukKoM Gmuckasku! ITpore
BiH He MOCTpaXaaB i 3HiliCHMB Ile GaraTo KOPMCHOIO A7 pPO3BUTKY (Di3MKH.

1likaBo, 110 Ha MOTWJIBHOMY KaME€HI ®pankiina BubuTo Taky emiradito: «Bin
yKpaB GJIMCKaBKY 3 Hebec».

Bia Teopii A0 NPAKTUKN

Jle 3axoeamucs 6id zposu? Teniep, KON BU
ni3HaJIMCh, K BHHUKAE OIMCKaBKa, MOXHa
3'sicyBaT¥ rpaBuia Ge3nevHol MOBEMiHKM T
yac rpo3u. OTxe, MOAMBITECS HA PUC. 14: oue-
BHIHO, 110 HaiOibLIOI HeOe3reKy 3a3HaITh
MOaM, $AKi HamaralTbCs 3aXOBAaTUCh i
BHCOKMMM JAepeBamMu abo ITiI MmapacobKaMu.
SIK1110 TPO3a 3aroraia Bac Ha BiIKPUTIH Micue-
BOCTi, Kpallle 3aX0BaTUCh Y HEBUCOKHUX Kyllax
puc. 14  a6o B3araii JIATTA Ha 3EMIIIO.

IlepesBiprte cebe
1. Ha3BiTh TpPY BUAM PEYOBHH 3AIEXHO Bil iXHBOI 3IATHOCTI 100 TEPEeMillleH-
HSl eJIEKTPUYHUX 3apsliB.
SIKi peYOBMHM HA3MBAIOTHCS MPOBIIHMKAMH, 2 AKi — JieeKTpUKaMu?
§IK Ha A0CJIiAi MOXHA BCTAHOBUTH, € TUIO IIPOBIIHUKOM UM i3onsTOpOM?
Y iCHYIOTH iHIII BUIA eJleKTpU3allii, KpiM eeKTpu3allii yepe3 TepTA i yuepes
IOTUK?
[MosicHITh MEXaHi3M eJIeKTpU3allil Yepe3 BILUIMB.
[MosicHiTh, YOMY B J0CIiai, 300paxeHoMy Ha pHC. 13, npu miZHEeCeHHi 10
HWTHAPUKA 3 MeTaneBoi (Goabri MO3UTUBHO 3apAIKEHOI CKISHOI MaTnYKH
HeraTMBHO 3apsi/KEeHi BiIbHI €JIEKTPOHU NIPUTATYIOTBCA 0 MaJau4dK¥ i KOH-
JIEHTPYIOThCS Ha Till YaCTHHI IWITIHAPUKA, SKa Hai6aMXKya 10 MaJIUYKH.

. S

o
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3aspavua 4

Buroryiite aBi Jierki KyJibKH 3 MeTasieBOi (DOJIbIM i MiABICETE OJIHY 3 HUX Ha II0B-
KOBi HUTI, a iHIIYy — Ha JyXe TOHKOMY MeTaJleBOMY IpoTi (abo Metanesiii
HUTIL), SKi 3'€AHaHi i3 3emier0. CriocTepiraiite 3a TUM, 110 BiIOYIETLCS 3 KYJIbKa-
MU, SKIIO TOPKHYTUCS KOXHOI 3 HUX 3apsIKEHOI0 CKIISIHOIO (260 I1acTMacoBoio)
najiM4yKkol0. BUKOHaiTe B 30LIUTI pUCYHOK JIOCJIIY i IMOSICHITH HOTO pe3yJIbrar.
[TosiCHITB, Y¥ MOXHA, TPUMAIOYM B PYILi, 3apSIAUTU CKIISTHY MaINYKy? MeTajie BUi
CTPUXEHB?

Yomy GIMCKaBKOBIBIA BUTOTOBIISIOTH i3 MeTasy?

Ha oaHiit 3 A1BOX OAHAKOBMX 3aps/DKEHUX KYJIbOK € HaMIIOK 10 eJIeKTpOHiB.
Kynbxu criony4usin Mix co0010 MpoOBITHUKOM. AK pO3NOALISATECS eJIEKTPOHN MiX
KyJIbKaMu?

Yu MOXHA 3apsAAUTH TUIO, HE TOPKAIOYMCh 0 HBOTO iHIIMM 3apsKeHUM Tiiom?
SAK rpu LbOMY PO3MOMINIATLCS 3apsilyd B TiJi, 110 3apsXaeThesi? 3anpornoHyiTe
METO/ JUUIsl eKCNIEPUMEHTAILHOI NePeBipKY CBOET BiATIOBIII. BUKOHaMTE B 3011UTI
PUCYHOK JOCIIiYy. '
YuM BIAPI3HSIOTLCS TPOBIIHUKHU Bil Ai€JIEKTPUKIB T KYTOM 30pY iXHBOI BHY-
TpiliHbOI OynoBU?

[ToscHITh, YOMY SIBHILIE €JIEKTpU3allil Yepe3 TepTs BIAKPWIIU 3a IOTIOMOTH T, SIKi
HE TPOBOIATH EJIEKTPUYHUX 3apsaiB?

Miaroryinre noBiAOMACHHSA
[TpuHLMn Aii 6;1MCKaBKOBIIBOMY.

§ EnekrpuyHe none.

B3aemopain 3apapKeHux Tin

TRTORDe AP R SN B e

|, BuByarouyu rnornepeaHii Marepial BU 3a

IOTIOMOTH €KCTIEPUMEHTIB BIIEBHUJIUCS B TOMY,
1O B MpOLECi eleKTpu3allil HeHaeJIeKTpU30Ba-

Hi

Tila Mig BIUIMBOM HAaEJCKTPU30BAHUX TiJ

HaOyBalOTh EJICKTPUYHUX BJIAaCTUBOCTEH. AJle
0QHa CIipaBa, KOJM MiX TiJlaMH BiaOyBa€Thcs
JOTUK — IIPpM LBOMY 3apsaud IepexoasTh 3
0IHOIO TiJIa HA IHUIE 1 PO3MOMUISIOTBCA MiX
HAMH. A 5K BiZOyBa€ThCs €JeKTpHU3allis yepes
BIVIMB — aJkKe NpM LbOMY Hemae Oe3mnoce-
peaIHbOTO KOHTAKTY MiX TiamMu? 3a ZOTIOMOTH
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Teopin panexoail, 3riaHo

3 AKOIO BBaxXanocs, wo
3apsau MUTTEBO AiOTb Kpisk
- IOPOXHEYY OAWNH Ha OAHOI
6e3s yvacTi 6yab-aKoro mare-
piansHOIro nocepeaHuka.

Teopin Gnuabkoail. 3rigHo

3 Wi€I0 TeopIEI0 B3aEMOAIS
MiX 3apsaamm 3i CKiHYeH-
HOIO LWBKMAKICTIO NepenacTb-
CR KpPi3b enexTpuyHe none,
fKe OTOYYE Ui 3apaam.

4oro Ta K v 1IbOMY BHII2KY HAeJEeKTPAU30BAHE
Ti10 mie Ha HenaenekTpusoBaHe? MoxHa Oyno
6u mepenbGayMTH, U0 ¢ BINOYBAETHCA 38 paxy-
HOK MIeBHUX 0COOIMBOCTEH TOBITPS, aze 3a Bifl-
CYTHOCTI 3apSUIKEHUX Tl HiSIKUX €JICKTPUYHIX
B3aeMojiil y moBiTpi He (ikcyerbed. AK ke BiJI-
GyBacTbCs B3aEMOJis 3apsdiB Ha gincrani? Lle
NUTAHHA JVAKe LUIKaBHJIO BYCHUX.

Vapozosk XIX crozitis y (isuii maHysana
meopis 0aiexo0ii, 3TUTHO 3 SIKOK BBAKAIOCAH, 110
3ApSAA  MUMMESE OiIomb KPi3b NOPONCHEHY oduH Ha
00Hoz0 6e3 yuacmi 6y0b-gK020 MaMepia.1bH020 noce-
pednuica. Tpn LbOMY KOXHUMH 3apsii HiOM «BinYy-
Bac» Ha BIACTAHI IIPUCYTHICTD iHILOrO. AJTe Lisi TeO-
pisi 6yaa HAITO ITYYHOK, OCKUTLKH HE NOSICHIO-
Bajla, YOMY B OJIHWX BUITaZKaX B3AE€MOJs MIX
3apsUDKEHMMM TilaMy € OLIBLION0, 4 B IHINAX —
MeHLIo0o. TTomyKoM NpaBrIbHOI Teopil B3aeMoIil
3apAMIKEHMX TUT VYEH] Pi3HUX KpaiH nepeiManucs
BIIPOJOBX GAraTboX AeCATHITE.

[ or, Hapeurri, Hanpukinui XIX cTomiTrs Hau-
BWAATHIINUN 3 €KCIIePUMEHTATOPiB TOrO 4acy,
3aCHOBHUK CYYACHUX YABJIEHb IPO CJCKTPOMAr-
HeTH3M aHmIivicekuit ¢isuk Maiikn ®apaneit
3aMpOMOHYBAR HEOUiKyBaHY TiIOTE3Y. Cain, Bin-
3xaunTy, mo apanei 3aBXaM reHiaTbHO BU3HA-
yaB KIIOYOBI HATIPAMKH TOIIYKY i Bi1aBas nepe-
pary HOBUM cmimuBuM izesM. OTXe, Mapaneu
BBAXAB, (IO MPOCTIP, AKMH OTOUYE 3apsUIXKCHi
TiJla, BIAPI3ZHSETHCS Bill 3BUMAMHOTO MPOCTOPY, B
AKOMY MICTATBCS HesapsixeHi Tina. Tomy BiH
yBiB y (i3uky abCONOTHO HOBE TMOHATTA —
TOHATTS TIPO eaeKkmpuure noje. 3TIIHO 3 LIEE0
®apaziest, y npocmopi HAEK0A0 3aPAONCEH020 mina
gunurae erexmpuuie noae. Came uepes eneKmpu-
e none oone 3apadncene mino Oie Ha inwe. Tlicns
gBeneHHs @PapajieeM MNOHATTS EJEKTPUIHOTO
noJs y Gi3uii nouana po3BUBATUCD meopis 61uU3b-
kodii. 3TiIHO 3 L€ TEOPIEI0, 63AEMO0IA MidC
sapadamu 3i CKinYeHHol0 WeUOKicmIo nepedacmscs
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Kpi3b eneKmpu4He none, AKe OmMo4ye i 3apaou.
Otxe, 3a Cy4aCHUMHM TMOIVISAAAMU MamepiaibHum
HocieM 63aemodii 3apadie € eaexmpuyHe nose. Y
BYCHHI TIPO EJIEKTPUKY €JeKTPUYHE NOJIe Bilirpae
OCHOBHY poJib. Teopisi manexkodili ChOTOAHI
CTAaHOBUTbH JIMILIEC iCTOPUYHMI iHTEpEC.

.. llo saBnsge coborw enexTpuyHe mone?
ToroBHa #oro ocoGnuBicTe — MmamepiaasHicme.
Lle o3navae, WO eNEKTPUYHE T10JIe — B MaTepii,
il ocobmmBuiA, crietmdiuamit ctan. [Ipuranaiimo,
IO Mamepia ICHYE He3anNeNHCHO 8i0 Hawoi cidomo-
cmi, &, OTXe, L€ CTOCYETHCS i ENeKTPUYHOrO
nons. JIo uporo Bam OyB 3HAWOMMM JIMILE OOUH
BUI Marepil — pedyoBMHa. Tenep BU 3HaeTe, 110
MaTepia — L€ He Auwe pexoeuHa, a we i nose.
Kpim enekTpuyHOro, icHye 6arato iHILIMX I10JiB
— IpaBiTalliiHe, MarHiTHe, eJIeKTPOMArHiTHE, 3
NposiBAMU SIKMX BM O3HAUOMUTECH Y TOAJBIIO-
My. A TIOKM 110 3amam'siTaiiTe HeCKJIaaHy, aje

IyXe BaXJIUBY hopMyiy:

mamepin — ye pe4osuna i noae.

HocmigxeHHss BnaacTUBocTed (izMYHUX
NONiB CHOTOAHI € ONHUM i3 HaWBaXJIMBIlIMX
3aBnaHb Gi3uKHU. Bix peyoBuHM Gyab-aKe moe,
30KpeMa i eJIEKTpUYHE, BiIpi3HAETHCS, HacaM-
nepea, THM, IO Horo He MoXHa 6e3noce-
peIHbO CcrHpuMiMaTH 3a JOMOMOTIM OpraHiB
yyTTs. BU 3Haere, 110 1A criocTepeXeHHs 3a
MaTepiaJIbHUM 00'€éKTOM MU BUKOPHCTOBYEMO
3ip, CIyX, JOTUK TOIIO; CaMé BOHM HaNalOTh
HaM iHQOpMaUil Ipo CIOCTEpeXyBaHUM
o6'exT abo siBMLUE i MIATBEPIXYIOTH 1X HasiB-
HicTb. [IpoTe enekTpuuHe nosie He aie 6esnoce-
peIHbO Ha Hawi opraHu 4yrTd. CaMe 3 LUM
MOB'S3aHi AesiKi YCKJAJIHEHHs IIPU BBEACHHI
MOHATTSA €JIEKTPUYHOTO II0JIsI, alXe BaXKO
NMOBIPUTH B peanbHICTh TOro, yoro Gesrnoce-
peIHBO HE BiayyBaen!

29

MarepiansHinM HOCIEM B33¢E-
MOAII 33psiaiB € eAeKTDNn e
AoJie.

Marepisi — ue He mue Peyo-
BnHA, a we v none.

puc. 15



Cuna, sika Qi€ Ha 3apsaaxXeHi
rina abo 3apsav B eNnek-
TPUYHOMY MO/, Ha3NBaETLCH
eN1eKTPUYHOIO CHUII0I0.

~a-

puc. 16

QiznyHa BennynHa, AKa
Ha3WBAETLCA HANPYXEHI-
CTIO @NeKTPHYHOIro NoNR
i € CMNOBOIO XapaxTepn-
CTHKOIO NONA.

VieBHUTUCS B iCHYBaHHI €JIEKTPUYHOIO TOJIA
MOJXHA 3a Moro dismu.

OcHOBHOK 03HAKOK HAABHOCMI eNeKmpuHo20
noas € me, wo Ha 6ydv-sike 3apsdicene mino a6o
3aps0, yHeceHi 6 ye noae, die cuaa.

Cuna, axa Oie Ha 3apadxceHi mira abo 3apadu
eNeKmpuU4HOMY NOAi, HA3UBAEMbCA €ACKMPUHHON
CUNO0IO.

OTXe, [/ eKCnepumeHmanbHo2o docaionceH-
us eracmueocmeii noas 6 Hbo20 mpeba eHocumu
deaxuii 3apad i cnocmepieamu 3a diero noas Ha
ueii 3apsad. Ane AKUM ILeH 3apsAA MOBUHEH
6yru? OueBMAHO, INO 3apsn, 32 JOTIOMOTH
JKOTO JHOCTIIKYEThCS MOJie, Ma€E OyTH Habaea-
mo MeHwuM Bil TOTO 3apsiay, KW CTBOPIOE
JOC/TiDKYBaHe Tmose. Y MpOoTHIeXHOMY BUITal-
Ky BiH Gyae CrOTBOPIOBAaTH L TIOJIC 3aBISKH
BIUIMBY Ha Hboro. Takuil 3apsl Ha3sWBAETHCS
npobrum. YMOBHO NMpUUMAETHCS, 110 npoOHUMI
3apsin € nozumueHum. Monesio npoOHOTO
3apsily MOXe CJIyryBaTH, HalpuKian, jJerka
6y3MHOBA KYyJIbKa Ha IIIOBKOBi# HUTLL.

Otxe, mpoOHMii 3apsAa — Ue MAJHil NO3WTHB-
HMii 3apsl, AKHH He COTBOPIOE JOCTiIKYBAHOI0
[0Jis i He BIUIMBAE HA pe3y/ibTaTH BHMipIOBaHb.

Kk Xe [i€ eJeKTpu4yHe I0JIE Ha MPOOHUH
zapsin? 3a JONOMOTHM EKCIEPUMEHTY MOXHa
MepeKoHaTUCh y TOMY, LIO TpH BMillleHHI
npo6GHOTO 3apsay B pPi3Hi TOUKH €JIEKTPUYHOTO
ojisi, CTBOPEHOro IEBHUM 3apsiXEHUM
TizoM, Ha ueil 3apsan Oyne IiSITU HeoOHaKoea
cuaa. BinmoBinHO, €JIEKTPUYHE IIOJNE B pi3HUX
TOUKAX € HeoOHAKOo8UM, i 3a 6eAUHUHOI0 CUIU,
wo die Ha npobHUi 3aps0, MOXCHA cyoumu npo
GeNUYUHY eNeKmpu4Ho20 noAA 3apA0HCceH020
mina 8 KOXCHIl moyyi.

Mu 3 BaMU pO3NIsAIATUMEMO eJIeKTPUYHI
T10JIsl, SIKi CMBOpIoMbCA HEPYXOMUMU 3apsadamu i
e amintoromeca 3 wacom. Taki Mmoss Ha3UBAIOTHCS
eJ1IeKTPOCTATHIHHMH.
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Po30in gisuku, 6 axomy eusuaromoci enacmueo-
cmi | 63a€M00in HEPYXOMUX eNeKMPUYHUX 3apAoie
ma eaacmueocmi efeKmpocmamuyHux noaie, Hasu-
8aembCA €JIKTPOCTATHKOIO.

Jisi 1boro BBOAMTHCH (i3MyHa BeJIMYMHA, SKAa
HA3UBAETBCS HANPYICEHICMIO eNeKmMPUYHO20 NOoAsA 1 €
CUN0BOH Xapaxkmepucmuxoro noad. HanpyxeHicTsb
T03HA4Ya€ThCA JTiTEPOI0 £ TaTUHCHEKOrO ayidasiry.

Hanpy:kenicTs eslekTpuanoro noss — ne giznuna
BeJIHYWHA, KA JIOPIBHIOE BiTHOIEHHIO CHJIH, 3 KO0
noJjie i€ Ha 3aps/l, A0 BeJIMYHHH IHOTO 3apsay:

E-E|

q |

ne E — HanpyxeHicts; F — cwia, sika [i€ Ha
3apsil B €JICKTPUYHOMY ITOJIi; ¢ — BEJTMYMHA 3apsiy.

OnuHuLeI0 BUMIpIOBAHHS HANpPYXEHOCTI B
cucremi Cl € Horomon Ha kynon:

[E]=H/Kn

HanpyxeHicTb eJ1eKTpMYHOrO 1014, 4K i cuia, €
BeIMYMHOIO éexmoproro (E) . HanpsaM Harpyxe-
HOCTI €JIEKTPUYHOTO I10J1sI 30ira€Thes 3 HAPSIMOM
CHJIH, 1110 JTi€ B LIbOMY I10J1i HAa TMO3UTHUBHMIA 3apsiyl.

3. Yu MOXHAa HAaOYHO YABHUTH €JIEKTPUYHE
nose? Tak, MmoxHa. /1 IbOTO BUKOPHCTOBYETh-
Cs IeBHA MOJENh — €JIEKTPUYHE I10JIe 300paxa-
€TBCS 32 NOTIOMOTH CUN08UX NIHIU €TIEKTPUYHOTO
nons, abo ainili Hanpyxcernocmi.

HaiinpocTimy aeMoHCTpaLilo CHIOBUX JiHii
EJICKTPUYHOTO ITOJIA MOXHA 3AIMCHUTH 3a IOTIO-
Moru cyamanie. CynTaH sIBJIsi€e COO0I0 METAIEBUIA
CTepXeHb Ha i30JII0I0Yili OCHOBi, IO BEPXHBHOI
YaCTUHHM AKOTO MPUKPINJIeHo 6iji Y4 KoJbOpOBi
CMYXKH TOHKOTO Tiarepy.

3apsaniMo cyaTaH mo6pe HaeleKTPU3O0BAHOIKO
nammyko. ITo6ayuMmo, w0 manepoBi CMyXKu
po3ralyioThCs panianbHo. Tak BUIVIAIAE KapTH-
Ha JIiHI# HampyXeHOCTi eJeKTPUYHOTO OIS,
CTBOPEHOI'O OIHUM 3apsiaoM (puc. 15).
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Hanpsa HanNpyxe+HoCTI enex-
TDMYHONO NOMR 30racTLes 3
HIMDSIMOM Cotnet, LO € B
UbOMY NOJE Ha NOSHTHBHKG
330U

puc. 17



Ha puc. 16, a cxeMaTM4HO 300paxeHO NiHil
HAMpPYXEHOCTI eleKTPUIHOTO I10J1s1, CTBOPEHOTO
O3UTMBHUM 3apsgioM, a Ha puc. 16, 6 — Hera-
TuBHUM. JIiHil HampyXeHOCTi MO3UTUBHOIO
3apsifly CTipaMoBaHi id 3apady i NpOCTATal0TLCSA
y HECKiHYEeHHICTb, a JiHii HanpyXeHOCTi Hera-
THBHOTO 3apsily CIIpAMOBaHi 3 HECKiHYEHHOCTI
00 3apA0y.

Terep Bi3bMiMO ABA CyITaHM i 3apsAmiMO ix
[10YeproBo pi3HONMEHHUMHU (puc.17, a), a
[1OTiM OIHOWMEHHUMM (MO3UTUBHUMM) 3apsaa-
mu (puc. 17, 6).

CxeMaTHuyHe 300paxeHHS CWJIOBMX JIiHiH
eJIeKTPUYHUX TIOJIiB JIBOX Pi3HOUMEHHUX 3apsis
oKasaHo Ha puc. 18, a; odnoiumennux — 18, 6.

OTXe, AiHii HANPYHCCHOCMI — Ue 2e0MemPUHHi
NiHiT, AKi € HenepepeHumu i HIKOAU He nepemuHa-
jombes. JoTuuHa, nposeaeHa B Oyab-sKii TOYLI
10 JiHil HanpyXeHOCTi, 30ieaembesi 3 HANPAMOM
gekmopa HAnpysceHocmi €1eKTPUYHOro mojs B
nanift Touni (puc. 19). INounHAOTHCA JiHil
HaTpYXEHOCTi Ha J0NaTHIX 3apsiax, a 3aKiH4Yy-
I0ThCA HA Bill’€EMHUX.

3a WIIBHICTIO JiHil HANpyXeHOCTi eJeK-
TPUYHOTO T10JI5i MOXHA XapaKTepu3yBaTH BEJIH-
yMHY TOJsA: Tam, Ae CHIOBi JIiHii pO3TalIOBaHi
winbHiwe, eJIEKTPUYHE TI0JIC € cUnbHiuM, T06TO
i€ Ha 3apsypKeHe Tito 3 6iibuIolo cuioto. Bin-
NOBiAHO, 3 BiAIAEHHAM Bill 3apsay Cuia, sika
mie 3 GOKy eNeKTpUYHOro 1o Ha 3apsaIKeHi
TiIa, 3SMEHLIYETHCS.

4.V jgociinax, siki BU CIOCTEPiraiu, B pesyJib-
TaTi il €eKTPUYHOro MoJjis Ha Tula 3 NMEBHOK
CWIOIO L Tijia MepeMiulyBaluch. BilmosiaHo,
P LBOMY €JIeKTPUYHE I10J1€ BUKOHYBAJIO pobo-
Ty. AJle /I BAKOHaHHS POOOTH HeoOXiIHO MaTH
eHeprito. OTXxe, B €JICKTPHIHOMY Mo 3aBXIH
3araceHa eHeprisi, sKa Ha3MBAETbCS eHeprieio
eJIEKTPHYHOIO MOJA.
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MornubTe cBOI 3HAHHH

Oonopione eaexmpuune noae. EnexrpuyHe nojie MoOXHa XapaKTepU3yBaTH He
JIMLIE 3a IUTBHICTIO JIiHiM HANPYXXeHOCTI, a i 3a XapakTepoM iX B3aEMHOTI'O pO3-
TallyBaHHs. SIKILO JIiHil HAMPYXEHOCTi eJIeKTPUYHOTO MMOJIs nmapajie/bHi OAHa
10 OIHOI, TO 1ie O3HAYaE, L0 HANPYXEHICTh MOoJIs B YCiX Oro TOYKax € OAHaKo-
BOIO. Y NPOTUJIEXHOMY BUMAIKY €J€KTPUYHI MOJIS HA3UBAIOThCHA HEOAHOPIIHH-
MM, 1 HAalpy>XEeHiCTh TAKMX TOJIiB 3MiHIOETLCA Bill ONHi€T TOUKH A0 iH1IOI. YBaX-
HO MOIMBITBCS Ha puc. 16, 18: oueBMaHO, 110 306paxeHi HA PUCYHKAX eleK-
TPHUYHI IOJISI € HEOAHOPIAHUMHU. AJie B NeAKUX 006aCTAX HEOAHOPIIHOTO eNleK-
TPUYHOTO MOJIA WOro MOXHa HaGJIMXEHO BBaXaTH OAHOPIAHMM. 30KpeMma,
€JIEKTPHUYHE IM0JIe ABOX pi3HOMMEHHUX 3apsiaiB (puc. 18, a) MOXHa BBaxatu
Hab/JIMXeHO ONHOPIAHMM B 06nacTi MiX UMMM 3apsigaMu, sSKa MPUIATaE 0.
NiHii, WO 3'€AHYE IXHi LIEHTPH.

Bin Teopii no npakTukmn

Eaexmpocmamuvune nose donomazae na eupobruymei. BnacTuBocTi eleKTpocTa-
THYHOTO I10JIS1 YCITIIIHO BUKOPUCTOBYIOTHCS B MPOLIECAX €JIEKTPOCTATUYHOTO dap-
OyBaHHS, TOKPWUTTS Marnepy HaXIAYHUM TMOPOIUKOM, ITOKPHUTTS TIOBEPXOHB
JIAKOM, HAaHECEHHs eMali Ha MeTalu (aBTOMOOLUIbHI 3aBoaU, HabpUKK My3HYHHX
iHCTpyMeHTiB, MebuieBi abpuku, 3aBOIM €eMaIEBOro MOCyay).

Ha cykonHux ¢abpukax, pabpukax i3 BUpOOGHULTBA JIHOJEYMY, pyGepoiLy,
TOMIO B €JIEKTPOCTATUYHOMY TMOJi 3AIHCHIOETECS BOPCYBaHHS MaTtepiajiiB IpH
BHPOOJIEHHI BOPCOBMX TKAHWH, KWJIMMiB, KOBAP, 3aMIlli, Pi3HUX BUIIB ITOKPHUTTIB
Ta OyAiBeJIbHUX MaTepiaib. |

Sk owuwyemoca nogimpa? J1715 ynoBIOBaHHS IUKIUTMBMX TUMOBMX Ia3iB, sIKi y
BEJIMKMX KiJIBKOCTAX BMKHMIAIOTHCS BUTSDKHUMM TpyOamu 3aBoaiB, (pabpuk,
TETUIOBHMX €JIEKTPOCTaHLi# TOI10, BAKOPUCTOBYIOTLCA eneKTpodinerpu. is enex-
TpoGUIBTPiB 3aCHOBaHA Ha 30aTHOCTI ITO3UTUBHUX MOHIB MPUTATYBATUCS 0 Hera-
THUBHO 3apsi[UKEHUX MOBEPXOHb. EnexTpodinkrp siBisie coboio MeTaneBy Tpyoy, 1o
0Ci IKOI HAaTATHYTO MeTaneBUil APiT. MiX CTIHKOIO TpyOH i IPOTOM CTBOPIOETHCA
CJIEKTPUYHE IM10JIE 3 Iy>KE BEJIMKOIO HANPYXEHICTIO. 3a TaKOi HarpyXeHOCTi B Tpy6i
3 aTOMiB ra3y yTBOPIOIOTbCSI IMO3UTUBHI MoHM. Lli ifoHM ocimaroTh HAa YacTUHKAX
AUMY 1 IPUTATYIOTBCA 1O HEraTMBHO 3apsiKEHUX CTIHOK TpyOM, YTBOPIOIOYM Ha
HHUX IIap WKiAmMBKX Biaxonis. [1ia giero nepiognyHux yaapis mo criHkax ¢iisrpa
BiIXOIY IanaioTh y crielia/ibHUi 30ipHHMK, 3 IKOTO0 iX BUTATYIOTb i BiIIPaBIISIOTh
Ha nepepobJieHHs ab0 3HUILYIOTD.
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EnexTpodiyibTp BUKOPUCTOBYETHCS TAKOX ISt OYHMILICHHSA MOBITPA B
METPO.

BBeleHHS B EKCIUIyaTallilo HOBMX ab0 PEKOHCTPYMOBaHMX ITANIPUEMCTB,
1IeXiB, YCTAHOBOK Ta iHLIMX 00'€KTiB, 5IKi 3a0pyAHIOIOTh HABKOJIUIIHE CEPELOBH-
1ie, 6e3 OuMILYBaJILHOTO 06afHaHHS 3a00POHEHO 3aKOHOIABCTBOM VYkpaiHu.

p— e — e £ e et A . i - —— e a e ———— ot o S . - A,

Lle uikaso 3naTu

Sl eupocmumu 6Gazamo xapmonai? EXCIIEpUMEHTAIBPHO JOBEACHO, IO nist

| eJIEKTPUYHOTO MoJisl 36i1b1Iye Bpoxai Kaprorti Ha 30 - 40 %. SIxuo Bac 3ailika-

BUTb LIeH METO/I, 03HAMOMTECS 3 HUM JieTATbHilIe i epeBipTe Ha CBOIX npucagno-
\ HUX IUTSTHKAX.

L R e e s

Nepeeipre cebe

S y4yeHi MosiCHIOBAJIM B3a€MOIII0 3apsi/iiB 32 IOTIOMOTH Teopii nanekomii?

V yomy nossrana igest @apanes?

[TosicHiTH CyTh Teopil GIM3bKOIII.

SIK BU po3ymieTe Toi (akT, 1110 eJIEKTPUIHE M0JI€ € MaTepiabHUM?

SIk MOXKHA BUSIBUTH eJIeKTPUYHE TOJIE, aJKe MU HOro He Bil4yBaeMO?

SIKy cu1y Ha3WBaIOTh €JIEKTPUYHOIO?

1o siBnsie o600 MpoOHMiA 3apsin’?

8. Sky (i3uuHy BeJVYMHY HA3MBAIOTh HAIMPYXEHICTIO €JEeKTPUYHOTO noJsi?
YoMy BOHA € CHJIOBOIO XapaKTEPUCTUKOIO €JIEKTPUIHOIO nosus?

*Q.  SKi eJIeKTPUYHI MOJIs HA3UBAIOTBCS €NEKTPOCTATHIHUMM?

*10. [llo Take iHii HAaNPyXeHOCTi €JEKTPUYHOrO TOJs i JUlA 4Oro BOHH

sBOnAThCA? UM iCHYIOTH 11i JIiHii peanbHO?

*11. HapucyiiTe JIiHii HAPYXEHOCTI EKTPUYHOIO I10JIsA, CTBOPEHOTO:

a) MO3UTUBHUM 3apSIOM;

©) HeraTUBHUM 3apsi/IOM,;

B) JIBOMa Pi3HOMMEHHUMM 3apsilaMu;

r) ABOMa OJHOMMEHHUMM 3apsiIaMu.

NGNS W

3asnanHHn 5

1. Ywu BiIpi3HSETHCS TMPOCTIP HABKOJIO 3apsA/KEHUX Til BiJIl IPOCTOPY HABKOJIO Til
HezapspKeHMX? SIKIIO BiIPi3HAETHCA, TO YMM?
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*8.
o

*10.
Gl

AxuMu 3apsiiaMu CTBOPIOETHCS €JIEKTPUYHE T10JI€ — ITO3UTUBHUMM, HETAaTUBHU -
MU 4M Oyb-sKUMU? Biarnosias oOrpyHTyiiTe.

st nocniKeHHS eJIEKTPUYHOTO T0JIs1, CTBOPEHOIrO NESIKUM 3apsiioM, oOpain
NMpOOHUA 3apsijl, BeJIMYMHA SIKOTO € MOPIBHSHHOIO 3 BEJIMYMHOIO 1ILOTO 3apsiLy.
Sk 1e BiniG'eTbest Ha pe3yibraTax aocaikeHs? Yomy?

Yu mMoxXe iCHyBaTH €JeKTPUYHE I10JIe 3a BiICYTHOCTI 3apsay abo 3apsiKeHOro
Tina?

[TinTBepaiTh 3a AONMOMOIM BIAMOBIAHUX NMPUKIALIB TOM (hakT, 110 €JIeKTPUYHE
110JIE MA€ EHEPrilo.

B sixomy nosi Ha eeKTpUYHMI 3apsil i€ MEHIIA CUJIa: B TOMY, B SKOIO CHJIOBI
JIiHII pO3TalloBaHi OUIbLI 1ILIBHO Y4 MEHIU LIUIBHO?

YuM BIAPIZHATLCS B3aEMO/IS TUI B €JIGKTPMYHOMY ITOJIi BiJl B3a€EMOIl TiJ1 y rpa-

‘BiTaLiMHOMY I10JTi (TI0J1i 3eMHOTO TSDKIHHSA)?

[TosicHITH, YOMY JIiHil HANPYXXEHOCTI eJIEKTPUYHOTO MOJIsi HE TEPETUHAIOTHCS.
YH TOTOXKHI IOHSITTS: CUN08a NiHisA ENEKTPUYHOTO MOJIS i mpaekmopis pyxy 3aps-
Iy B €JIEKTPUYHOMY I10J1i?

Ha 3apsin 2:107 K B pesikiit Toulli esektpuuHoro rous aie cuna 0,015 H. Bus-
HayTe HAIpYXEeHICTh 10Jis B 1 TOYII.

Yomy n0piBHIOE cuiia, 3 SIKOKO €JIEKTPUYHE IoJIe B AEsIKii TOYIN i€ Ha 3apsia
4,5-10° Ki1, K110 HanpyXeHicTh 1MoJis B il Tovli mae 3HaveHHs 400 H/Kn?

§6 3akoH KynoHa

LN bW T AT S T O

. ¥ nonepenHix aociiiax BU BIIEBHUJINUCS B

TOMY, IO MIX 3apsiIDKeHUMM TiJIaMU i€ eJieK-
TPUYHA CUJIa, SIKa 3a BEJIMYUHOI MOXe OyTH
Oinbiolo abo MeH1oo. Lle Oy1o BitoMo T01CTBY
3/laBHa, aJie Teplli KUIbKICHI eKCepuMeHTaIbHi
JOCHIKEHHS €JeKTPUYHMX SABMII TOYaJucs

mumie B KiHi XVII cromitra. /lo Toro wacy He

ICHYBaJIO MPWIAliB, 3a JOMOMOIM SKMX MOXHAa 1

0y/10 6M BUMIPSITH €JICKTPUYHY CHUITY. el
VY 1785 p. dpanny3skuii pizuk Hapas KynoH, 2

SIKUM LIKaBUBCSI BUTOTOBJICHHSIM Pi3HUX (i3uy- N r

HUX MPWJIaliB, CKOHCTPYIOBaB AyXe€ YYTIUBUI
npwiaa Ui BUMIPDIOBAHHS CUJIM — KPYTHIbHI
Tepe3u, i 3a iX JONMOMOTrU AOCHTIAUB B3aEMO/IiI0

2.

3apAIKEHUX TiL.
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Po3risiHbMO, SIK MoOyaoBaHi Ta $IK HiIOTh
KpyTWIbHi Tepe3u. Mozenb Tepe3iB MpeacTaBie-
HO Ha puc. 20.

OcHOBHOIO yacTMHOIO mpuiamy (puc. 20) €
TNpyXHa MeTaleBa HUTKA H, 1o 3'€HaHa OfHNM
KiHIIEM i3 TTOBOPOTHOIO TOMOBKOIO [, 32 HIKAIOK0
SIKOI MOXHA BM3HA4YaTH KyT 3aKpy4yyBaHHS HUTKH.
Jlo npyroro KiHIsi HUTKH MPUKPITJIEHO JIETKe
kopomucyo K, BUTOTOBJIEHE 3 i30/15TOpa (3okpema
ckia). Ha KiHIIsiX KOpOMMCIIa 3aKPIiTUIEHO MeTaie-
BY Ky/IbKy A i npotusary C (wisi 3piBHOBAXCHHS
Kopomucina). st nepeikoKaHHs [MOBITPSAHUM
[TIOTOKAM YYTIMBY YacTUHY NMpWiaay BMIILEHO y
CKISTHMI twtiHap I, Ha SIKOMY HaHECEHO IIKaITy.
Kpi3b OTBip y HAKPUBLL LIWIiHIPA BCEPEIUHY NpPH-
Namy MOXHA BHOCUTH METaJIEBY KYJIbKY B Ha i30-
JTIOI0YOMY CTPYOKHI VTS 3apsIKEHHSA KYIbKH A

SIKILO 3apSIXKEHOI0 KYJIbKOIO B TOPKHYTHUCH
KYJIbKH A, TO KyJlbKa A 3apsauThCs i BOHM Bil-
IITOBXHYThCA OQHA Bil oxHoi. IIpy LibOMY KOPO-
MHCJIO TOBEPHEThCS i 3aKPYTHTh HHUTKY. 3a
KYmoMm 3aKpy4y8aHHA HUMKU MONCHA BUSHAHUMU
cuny 83a€mMoo0ii KynboK.

BUKOHABILH 3a JOTIOMOTY KPYTHIBHUX TEPE3iB
BEJIMKY KiIbKIiCTb I0CTiiB, KyJ0H BCTAHOBUB, 1110
cuna 63aemodii 3apAOHCEHUX KYAbOK 00epHeHo npo-
nopyiiina 0o keadpamy i0cmarni Midc HuMu

(Faig)s
r

AJte I OCTATOYHOIO BCTAHOBJICHHS 3aKOHY
B3aEMOJIii 3apsDKEHMX TL1 HeoOXiiHO Oyso mIe
BU3HAUMTH, K 3AIEKHUTh CHIa B3aEMOZIL TN B
BeJIMYMHY 3apsiB, AKi Ha HUX €. JlociinHe BU3-
HAuEeHHS TAaKOl 3aJIEXHOCTI BUABWIIOCS CKIIAI-
HUM, OCKUIbKM HEBIIOMMMH Oyau BEJIMYMHU
3apsiiB Ha KyJIbKax.

JIns yCyHEHHSI LbOro YCKJIaAHEHHS (o) § i
BpaxyBaTH, IO NPU NOTUKAHHI MPOBIAHOI 3aps-
JDKEHOI KYJIBKM [0 TaKOi X 3a pO3MipaMu He3a-
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PAIKEHOI KYJIBKM 3apsAiM PO3NOAINAIOTECA MiX
HUMU NOPIBHY.

Orxe, AKIIO A0 3apsIKEHOI KyNbKH A nigHe-
CTH TaKy caMy He3apsiIDKeHY KYJIBbKY, TO 3apsii Ha
Kynbli A 3MeHWUTLC BOBivi. BinmoBizHO 3Mi-
HUTBCS 1 CUJIa B3a€EMOJil MiX KyJbkamMu A i1 B.
AHAJIOTIYHO MOXHAa 3MIHUTH 3apsi Ha Ky/blli A B
4, 8 To1110 pa3iB i 3HOBY BUMIPSATHU CUIIY B3a€EMOII1
MiX KyJabKamMu A i B.

3MiHIOIOYM 3apsaM KyabokK, KynoH ycraHo-
BUB, IO cusa ixHboi 83aeMo0ii npamo nponopyiiina
dobymky modyais 3apadie (F~ q,q,).

2. Y3araJbHIOIOYM ONEPXaHi E€KCIIepUMEH-
TanbHi pe3yabratv, KyJloH BCTaHOBMB 3aKOH
B3a€EMOJil €NeKTPHYHMX 3apsaAniB, AKUM JicTaB
Ha3By 3axony Kyaona. Ane nepuu HiX copmymio-
BaTH 3aKoH KynoHa, ciig Ha3BaTH JBi ITepenyMo-
BH, 3a IKMX BIH JIi€.

[Mo-nepure, 3akoH KynoHa mae Micue Juiie
I8 mo4Koeux 3apsiliB. 3apadu HaA3uearwmMucs
MOYKOBUMU, AKWO pPO3MIpU Min, HA AKUX GOHU
30cepediceni, Habazamo MeHwi 6i0 eidcmaneil
MINC WUMU minamu.

[To-npyre, 3akoH KyjloHa BHMKOHYEThCSH
aume st Hepyxomux 3apsapiB. OTxe, 3aKOH
KynoHa € ocnoenum zakorom eaekmpocmamuxu.

CohopmynioiMo 1ieit 3aKOH.

Cuna B3aemoaii ABOX TOYKOBMX HEPYXOMHX
32pAAiB y BaKyymi OpsMO Nponopuiiina Ro0yTKy
MOIY.JIB UMX 3apaniB i obepHeHO Nponopuilina KBa-
ApATY BIACTAHI MK HHMH:

i F= kgl_ql )
R s
1€ q; 1 q; — MOAYJ 3apsilliB; ¥ — BiIACTaHb MiX
3apsinaMu; kK — KoedilieHT MponopiLiiHOCTI.
KoeiuieHT nponopiiifHocTi

k= 1
4re

b
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3apsian Ha3nBaKTLCH TOYKO-
BUMM, SIKLLIO PO3MIPU TiNl, HA
KX BOHN 30CEPELKEHI,
Habararo meHLwi Big sigcra-
HEeNA MiXK LMU Tinamu.

Cuna B3aemMonii ABOX TOYKO-
BUX HEPYXOMUX 3apPAaIB y
Bakyymi npsiMo nponopuinHa
A06yTKy MOAYNIB Unx 3aps-
Ais i 06epHeHo nponopuiiHa
KBaapary BiaCTaHi MiXX HUMU:

b e kq132
r




BigHocHa gienekTpuyHa
MPOHUKHICTbL CepenoBunLla
BKaaye, y CKinbKku pasis cuna
B3aEMOLIi TOYKOBUX 38PAAIB
y Bakyymi 6inbLua, Hix cuna
ix B3aemogaii B cepenoBuLLi:

g2
F

1e €)— eIeKTPUYHA CTasa , siKa B cucremi Cl
Ma€ 3Ha4YCHHA:
£, = 8,85:10 Kn*/(H-M")
Ko po3rIsiIAETHCA B3a€EMO/Iisl JBOX TOYKO-
BMX 3apsiiB y BakyyMi (abo noBiTpi), TO Koedilti-
ent k= 9-10° (H-m?)/Kir’.

3. Ale Ha MPAKTHIIL 3apsDKeHi Tina B3aEMO/Li-
JOTH He JIMIIe Y BaKyyMi abo NoBiTpi, aie ity IHILMX
HEIMpPOBIIHUX Cepe/lOBHINAX (raci, Boni Tomo). ¥
[IbOMY BUIIAIKY B3aEMO/isl €JIEKTPUIHHUX 3apsi/iiB
3MEHIIYETHCHA, OCKUIBKM CEpelOBUINC YHHHTD
eBHMii BIUIMB Ha w0 B3aemonilo. KinbkicHO
BIUTMB CEpeIOBHILA Ha B3aE€MO/II0 3apsiaiB MOXKHA
OILIIHUTH, SKIIO TMOPIBHATU CHIM iX B3aEMOIl Y
BakyyMi Ta cepefoBuili. BiTHOIICHHS IMX Cil
HA3UBAIOTh GIOHOCHOW OieAeKmpuyHo HPOHUKHI-
cmio cepedoguwya. BiTHOCHA MieJeKTpUYHA MpO-
HUKHICTh CepelIOBUILA BKA3YE, y CKLAbKU pasie
cuna 63a€Mo0ii MOK0BUX 3apAdie Y 6AKYYMI bine-

wa, Hide cuna ix 63a€modii 8 cepedoguuyi:
F,
e = —ﬂ- .
F

BizHocHa Aie/IeKTpHYHA TPOHNUKHICTb CEPeio-
BUILA € BEIHIMHOIO 6€3p03MIpHOI0 1 3aBXIHA bineua
gi0 00uHuyi. 3HAYEHHS HieaeKTPUIHOI MPOHNUKHO-
CTi cepelloBUILA BU3HAYAETBCS EKCTICPUMEHTAL
po. V tabnuui | HaBeneHO 3HAYECHHS BiIHOCHOI
JieIeKTPIYHOI TIPOHUKHOCTI IEAKMX PEYOBHH.

PeyoBuna & TaGmuns |

Bakyym 1

Bonaa 81

['ac 2

[miuepus 39

EGOHIT 2,6

[MoBiTps 1,0006

Cipka 4

Cxio 5-10

Cnupt 27
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Otxe, 3akoH KyJioHa /uis B3aeMoii IBOX TOU-
KOBHMX 3apsiliB Y CEpeAoBMIIi 3 HieJeKTPUYHOIO
MPOHMKHICTIO Ma€ TAKWUI BUTJISIL

[
szqquZ j

SRSt SN
Ak 1 s KoxHOro (hi3sMyHOro 3akKoHY, JUIS
3akoHy KynoHa HeOOXiTHO BUSHAYUTH Mexci 1020
3acmocyeanns. Otxe, 3akoH KysioHa cripaBmxky-

€TbCA HAa aTOMHUX BIJACTAHSX, HA BiIICTaHHX. Bil q q

KUIBKOX MUTIMETPIB JI0 JECSITKIB CAHTUMETPIB, a F —_ k_l__}_

TAKOX Ha reorpadiyHuX i KOCMiYHMX Bi/ICTaHSIX. 2
‘Kopuctyouucr 3akoHoM KynoHa, MoOXHa &r

OTPUMATHU VSIBJIEHHS TPO BEJIWYMHY 3apsiiy B
1 Kn. Akio po3paxyBaTh CWIY B3a€EMOIil JIBOX
sapaniB mo 1 Kin KoXHMiA, 9Ki 3HaXOmsaThes Y
MOBITPi Ha BiACTaHI | M, TO BUSIBUTHCS, 110 BOHU
A1IOTh OAMH HA OJHOIO 3 CUJIOIO B IEB'SAITh TUCSY
MUTBAOHIB HBIOTOH. OTXe, 1 KyJIOH — 1ie ayXe
BeJIMKUM 3apsia. Hagite 3apsin 3emni € HabaraTo
MEHILIUM.

Nepesipre cebe

1. YoMy KiNbKiCHI AOCTIIKEHHSI €JIEKTPUYHOI B3a€EMOIIi PO3MOYAIKCS JIUILIE B
KiHui XVIII cronirrsa?

2. ki 3apsiay Ha3UBaKOTHCS TOYKOBUMM?

3. Onuurite 6ya0BY KPYTHJIBHUX TePE3iB i MOSICHITHL cyTh nociiniB KynoHa.

4. Sk ¢opmymoernest 3akoH Kynona? 3anuiinite ¢hopMyiy LbOro 3aKOHY.

5. Jlnsg sKux 3apsiiiB BAKOHYEThCS 3aKoH KysioHa?

*6. BuzHauTte MexXy 3acTocyBaHHs 3aKoHY KysoHa.

*7. Ak 3anucyetbes 3akoH KynoHa pist B3aeMofii 3apsiiiB y HENPOBIIHOMY cepe-
JOBULLI? Y 4YOMY MONSATAE 3MICT AieIeKTPUYHOI MPOHUKHOCTI cepenoBuina?

*8. YoMy cuta B3aeMofii IBOX TOUKOBHUX 3aps/liB y BaKyyMi 3aBXIW OLIbLIa, HIX
y Oylib-SIKOMY CepeaoBuIILi?

3aspnaHHA 6

1. SK 3MiHUTHCA cuila B3a€EMOiT MiXX TBOMa TOYKOBMMH 3apsiiaMH, KO BEJIUYM-
HY KOXHOIO0 3apsiiy 30UIbIIMTH B 4 pa3u, a BiICTaHb MiX 3apsiiaMy 3MEHLIUTH
BJIBiYi?
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*4.

*5

*6.
S 74

JIBa OIHAKOBI 32 BETMYMHOIO 1 3HAKOM TOYKOBI 3aps/iM, sIKi 3HAXOAATHCS Y BaKyy-
Mi Ha BiICTaHi 3 M OIMH BiX OZHOTO, BIALITOBXYIOTHCS 3 CHJIOIO 0,4 H. Busxauyre
BEJIMYMHY 3apsliB.

JIBa 3apsiM, OAHMH 3 SKUX Y 3 pasH GLTBILIMIL Bill IHILIOTO, 3HAXOAATLCS Y BaKyyMi
Ha BizcTaHi 30 M OJMH Bifl OJIHOTO i B32aEMOJIIOTh 3 CHJIOIO 30 H. Bu3Haure BeJiM-
YUHHU 3apsliB.

KopucTyo4yuch 1aHUMH ronepeIHbOi 3aadi, BU3HAYTE, HA SIKii BiZICTaHi V BOJ Ti
X caMi 3apsiay GyoyTh B3a€MOIIATU 3 TaKOIO CaMolo CHIOIO. 3HayeHHs AleJIeK-
TPUYHOI MPOHUKHOCTI BOAX HABEACHO ¥ tabnuui 1.

. 13 § 6 (11. 2) B Ai3HAMKCS, 110 Ba 3apANH 10 1 K1 koxXHUM, AK1I 3HAXOAAThCA HA
BizcTaHi 1M y BakyyMi (1oBiTpi), IilOTb ONMH Ha OTHOTO i3 cuoio 9-10° H. Bus-
HauTe, 3 IKOIO CHJIOIO OYIYTh B3aEMOISTH 1i 3apsaM Y COIMPTI Ha Takii camii Bil-
craHi. [TopiBHsiiTEe 3HaYEHHA CHII B3a€MOJIii 3apsiB Y MOBITPi Ta criupTi. 3pobiTh
BHCHOBOK I1LIOJI0O BIUIMBY CepeloBMIL@ Ha CHIY B3a€EMOIIl 3apsafiB. 3Ha4eHHs
NieJIeKTPUYHOI MPOHUKHOCTI CTIMPTY HABEACHO ¥ tabGiimui 1.

3 KOI0 CHJIOIO B3aEMOIATHMYTh Ha BiacTaHi 0,5 M y BaKyyMi JIBi MaJIEHbKI MeTa-
JIeBi KyJi, KOXHA 3 IKUX MICTHTh 5-10° HAUTUILITIKOBMX €JIEKTPOHIB?

JIBi Ky/IbKH, PO3MIlIEHi B NOBITPi HA sincradi 20 cM oiHa Bijl OHOI, MAIOTh O/IHA-
KOBi HEraTMBHI 3apsiiM i B3aEMOJIIOTH MiXK CODOIO i3 cuyolo 5,76-107 H. Ckinbko-

Ma eJIEKTPOHAMHM CTBOPEHO 3apsil KOXHOI KYJIbKI?

T T S R S L L

V3ATAJIbHEHHA PO3AINY «ENEKTPUYHE NONE»

« [IpuunHa BCiX eIEKTPUYHMX SABHLI MOJISTA€ B TOMY, IO B MPUPOI ICHYIOTH 1B
POIY ENEKTPUYHHX 3apsifiiB — nosumueni i necamueni. HocieM eJIeMEHTapHOTO
HEraTMBHOTO 3apsANy € e1eKmpoH, TO3UTUBHOTO — NPOMOH. 3apsn Oynb-sKOTro
TiNa € Kpamuum 1O €JIEMEHTAapHOro 3apsay. Jlnst BUSABIEHHS Ha TUIax eJiek-
TPUYHOTO 3apSIy 3aCTOCOBYETCS e4eKMpPOCKOn, EAEKIMPOMEMP.

¢ Tina HaOyBalOTh €JIEKTPUYHUX BIACTMBOCTEl BHACITINOK ejJeKTpu3auii. IcHy-
JOTh TP BHIM €JIEKTPU3allii TUT: Yepes mepnii, Hepe3 domuk, yepes enaug. Mix
HaeJIeKTPU30BaHUMM TUIaMK BiIOYBAETHCA eACKMPUHA 63AEMO0IA.

« 3rizHo 3 AuepHOIO (ITZHETAPHOIO) Teopi€lo OyaoBM aToMa Pesepdopna atoM
MIiCTHUTD TIO3UTHBHO 3apsiKeHe A0po Ta HETaTUBHO 3apsiKEH1 eleKmponu, 5iKi
obepraloThcsi HaBKoso sAapa. Ilo KOXHiii opbiTi pyXaeTbcsi 00uH €NEKTPOH.
Snpo CKNANAETHCA 3 HYKAOHIG: TIO3UTUBHO 3aps/DKCHUX npomonie Ta eNeKTpH-
HO HEeWTpaJbHUX Helimponis.
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ITin ai€ro 30BHILIHIX BIUIMBIB HEUTPAJIbHUI aTOM MOXE eémpamumiu 00UH “u
Kiabka eaexmponis (IIpU LOMY BiH NMEPETBOPIOETHLCS HA no3umueHui iown) abo
nabymu nadauwmkosux eiexmporie (TIpU 1IbOMY BiH TIEPETBOPIOETHCA Ha Heaa-
MUuGHUN UOH).
OpHUM 3 HaWTOJIOBHILIMX 3aKOHIB IPUPOIU € 3AKOH 30EPeNCEHHA eACKMPUYHO-
20 3apady, SKUA BUKOHYETHCS JTULIE IS 3AMKHEHUX eACKMPUYHUX CUCIEM.

¢ 3aJIeXHO Bil 3[aTHOCTI PEYOBUH LIOAO NMEPEMillICeHHSI eIeKTPUYHHUX 3apsiiiB
PO3Pi3HAIOTH npoeionuxu i dieaexmpuru (izoaamopu). Y MeTanax HOCIIMH €JIeK-
TPUYHOTO 3apsfly € elabi eaexmponu. B NieleKTpuKax BUIBHMX €JIEKTPOHIB
HEMae€, TOMY 3apsiiy B3JOBX AieJIEKTPHUKA He MepeMilyioThCH.
CyuacHa di3uka IpyHTYETBCS Ha meopii 6au3vkodii, 3rifHO 3 KO0 MaTepiaib-
HUM HOCIEM B3aeMOIil 3apsiiiB (a00 3apsAIKEeHUX Till) € esexmpuune noae.
EnekTpuyHe riosie iCHye He3aiexXHOo Bix Hamioi cBizoMocTi. [Uis HochipKkeHHs
€JIEKTPUYHOTO T10JIs1 BUKOPUCTOBYETHCS npobuui 3apsod, AIKAi HE CNIOTBOPIOE
JOCJIIKYBaHOTO TTOJA.
OCHOBHOIO 03HAKOIO HASBHOCTI €JIEKTPUYHOTO ITOJIS € eAeKmpPU4Ha cula, siKa
aie Ha 3apsj abo 3apsi/DKeHe Tino, IO BHECEHI B Lie rnoe.

¢+ Tlons, siKi CTBOPIOIOTECS HEPYXOMUMU 3APAOAMU | He 3MIHIOIOMbCA 4ACOM, HA3H -
BaIOTHCS eACKMPOCMamu4HuMu.

* B enexTpuyHOMY I10Ji 3aBXIM 3araceHO €Heprilo, AKa Ha3MBAETLCS eHepeielo
CACKMPUHHOZ0 NOAA.

*  (OCHOBHMM 3aKOHOM eJIeKTPOCTAaTUKU € 3axon Kyaona, sKwit BU3HAYAE CHITY
eNIeKTPUYHOI B3aEMO/Iii ABOX TOYKOBMX 3apsiiB y Bakyymi ab0 B cepeoBHllli 3
[eBHOK AieNIEKTPUYHOIO IIPOHUKHICTIO €.

TECTOBI 3 ;B,L,Ah e}% ’. d"ﬂ‘”f' L“‘K"‘” YHE NC '“E‘” ';

‘. (16aa). Ha pucyHKy 300paxkeHo JierKi KyJIbKH, MiABillIeHi Ha IOBKOBUX HUT-
/Kax AKy napy KyJbOK 3apsiIXeHO OTHOMMEHHUMU 3apsilaMu?

2)B

A b B £
3) B; i
E ﬂ iz H I :

—— S —— . — - —— i g
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(1 6aa). YacTviHKa, KA Ma€ HANMCHIINH HEeraTUBHWM 3apsijl, HA3UBAETbCS
1) MOJIEKYJIO10;
2) aTOMOM;
V" 3) eJIEKTPOHOM,;
4) MpOTOHOM.

(1 6aa). B sanpi OxcureHy 16 4acTMHOK, 3 SAKHX 8 mporoHiB. CKUIBKH
e/IEKTPOHIB 1 HEUTPOHIB MICTUTH ATOM Oxkcureny?
1) 8 enekTpOHiB i 16 HEUTPOHIB;
2) 8 eNIeKTPOHIB i 8 HEHTPOHIB;
\/3) 16 enekTpOHIB i 8 HEHTPOHIB;
4) 16 enexTpoHIB i 16 HEHTPOHIB.

(2 6aau). Tpu enexTpU3allii yepes TepT o0uIBa TiIa OACPXKYIOTh 3aps/iu...
|) piBHi 32 a6COMIOTHOIO BETMYMHOIO i OIHAKOBI 3a 3HAKOM;
2) pi3Hi 3a aGCOMOTHOIO BEMMIUHOIO OJHAKOBI 3a 3HAKOM,
3) pi3Hi 32 a6COMIOTHOIO BEJTMYMHOIO i MPOTUJIEXKHI 32 3HAKOM;
“~4) piBHi 32 a6COIIIOTHOIO BEIMYMHOIO i MIPOTUJIEXKHI 32 3HAKOM.

(3 6aau). Yn GynyTh eNEKTPUYHI 3apsian B3aEMOIATH Ha Micsili, 1e BIICYTHS
atMocgepa?
A1) Tak, OCKUTbKM B3a€MOMis MK 3apsilaMu BinOyBa€eThCA 3a IOMOMOTHU
eJIEKTPUYHOTO TI0JIsA, SIKe CTBOPIOETHCS B OYIb-SKOMY cepeloBHUIL;
2) Tak, OCKLIbKM B3a€MOLisi MIX 3apAaaMu BinOyBaeThCs JIMILE Y BAKYYMI,
3) Hi, TOMY L0 B3aEMOJIisl MiX 3apsiaMu BinOyBa€ThCs Yepes MoBiTPs;
4) Hi, ToMy 110 Ha MicsLi eeKTPHUYIHE T0JIE HE CTBOPIOETHCA BHACJIIJI0K
BiZicyTHOCTI aTMOC(hEPH.

(4 6aau). [1Ba TOUYKOBI 3apsiiy BEIUYMHOIO 110 10* K KoXeH pO3MilleHO B
roBiTpi. SIK 3MiHMTBCS CHJIa B3aEMOJil MiX 3apsaamMu, SIKIIO BiICTaHb MiX
HUMM 3MEHIIUTH y 2 pa3u?
1) 3MEHIIUTBCS Y 2 PasH;
2) 36UIBIIUTLCS Y 2 pasH,
- 3) 3MEHIIMUTLCA B 4 pasu;
~4) 36inpIIUTHCS B 4 pasu.
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ENeKTpUu4HUU CTpym

* Sxi gii elekTpuuHOro ctpymy?  ® Big 4yoro 3ajexuThb Omip npo-

¢ Sxumn npunagaMu BUMIpIO- BiAHMKIB?
IOTbCSI BEJIMYUHU CTPYyMY i ®* YoMy OCBITJIIOBAJIbHI JIJaMITH
. HaTIpyTH B KOJIi? 3'€IHYIOTh MapajejbHO?
* [Ilo Take raabBaHOMETD, * AK BUMIPSTH MOTYXHICThb
aMIIEpMETP 1 BOJIBTMETP? €JICEKTPOTIpUIaaiB?
* $IKi 3aKOHH €JIEKTPUIHOIO ® IlIlo Take eneKTpoOiT, 1O TaKe
CTPYMY TIPH IMOCTIIOBHOMY i €JIEKTpOoJIi3?
rapajie;IbHOMY CITOJTYYeHHi? ® 3a 9KMX YMOB ITOBITps MPOBO-
* Binkputtsa [aneBaHi. OTpu- JUTb €JIEKTPUIHUMA cTpym?
MaHHS eJIEKTPUMYHOTIO CTPyMY ®* Yomy MeTaieBi IIPOBITHUKHA
0e3 enekTpu3allil TepTsIM TPHY ITPOXOIKEHHI eJIEKTPUY -
® SIK rasbBaHIYHMI €JIEMEHT HOI'O CTPYMY HarpiBalThcs?

CTBOPIOE CTpyM?

13 po3yminnam, wo Komghopmuicms dcummas A0OUHU 3aiexncums 8id moeo,

Yl € CACKMPUYHUL CIMPYM, MU CMUKAEMOCA Wie 8 dumavomy 6iyi. Erexmpuy-

HUU CmpyMm nideodamb 00 GYOUHKY Hu Keapmupu no npogionukax. Tomy Hase-

HICMb EACKMPUYHOR0 CMPYMY — Ue, 30KpeMa, eghekmuera poboma 6cix noby-

moeux npunadie 6 GYOUHKY 1u Keapmupi, poboma MicbKozo esexmpompanc-
nopmy (6u moxceme cami donosnumu yel nepenix).

Y upomy po3dini Gydemo eueuamu a6uwa i npouecu, noe a3ani 3 pyxom esex -

MPUYHUX 3GPAOIE, BUIHAHUMO, WO MAKE eAEKMPUYHUL CMPYM, AKI 3aKOHU |

dorcepend eAeKmpuuHo20 CMpyMy, K 6UKOPUCTIOBYIOND ENCKIMPUIHIL CIPIM

Y noGymi, na eupobruymei, a makoxc 36epremo yaazy Ha beinex 'y M0O0UHU nid
Yac pobomu 3 eNeKMPUMHUM CIPYMOM.
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§7 EnexkTpuyHun CTpym

EnexrpuyHnuM CTPDYMOM
Ha3uBaloTh YrNopsaKOBaHNA

(HanpsMneHnii) pyx
eNneKTPUYHO 3apPaaKeHnX
4aCTUHOK.

PO3pI3HSIIOTE @NEKTPNYHNIA
CTPYM NPOBIAHOCTI Ta KOH-
BEKLIAHWIA CTDYM.

TTocTaBMO 3alMTaHHSA: 1O TaKe CNeKTPUIHUMN
cTpym?

V NpoBiTHUKY 32 3BUYAHMX YMOB 3apA/KEHI
YaCTUHKM NepedyBaloTh y piBHOBA3i Ta 3IHCHIO-
10Th Oe3nagH1i, XaOTUIHKI pyX (TEIUIOBHH PyX).
Y 1bOMY BHIIAIKY BiICYTHIH HanpsIMJIEHHH PyX
3apsaIKeHUX YaCTUHOK.

AJle KON B SSKOMYCh TiIi €JEKTPUYHO 3apsi-
IDKEHI YaCTUHKH TIEPEMIlYIOTECS B OLHOMY I€B-
HOMY Harpsimi, TO KaXyTb, 10 B LUbOMY TUIi €
eACKMpUYHUIl cmpym, a eNEeKTPUYHO 3apsKEHi
YaCTMHKY HA3UBAIOTh HOCIAMYU 3apAdY.

ENeKTpHIHHM CTPYMOM HA3LEAIOMb YNOpAOKo-
8aHUll (HanpaMAeHUll) pyX enreKmpu4Ho 3apadxce-
HUX 4acCmuHoK.

SIki X 3apsIKeHi YaCTHHKM MOXYTbH INepeMmi-
LIlyBaTHCh i CTBOPIOBATH €JIEKTPUYHUMN CTPyM?

Mu BXe 3HAEMO, IO B TUIaX € EJEKTPOHH.
EnekTpoHM MalTh Bill'léeMHMH eNEKTPUYHHHA
3apsa. EnexTpyuHuii 3apsi MaloTh TaKOX i HOHM.
OTxe, B TiJIax MOXYTh PYXaTUCA Pi3Hi 3apsAIXeHi
YAaCTUHKMU — eJIEKTPOHM Ta MOHM, SIK JOJATHIi, TaK
i Bin'eMHi.

Po3pi3HAIOTh €IEKTPUYHHMIA CTPYM MPOBITHO-
CTi Ta KOHBEKLIIIHUI CTPYM. :

EnexTpyyHMii CTPyM NpoOBiIHOCTI MOB'sI3aHUM
3 PYXOM 3apsDKEHUX YaCTUHOK Y TiJi.

KoHBeKLiifHMI CTPYM IOB'AAI3aHUIA 3 PYXOM Yy
MpocTopi 3apsikeHoro Tita. Hanmpukian, pyx no
op6iTi 3emiIi, 1110 Ma€ HAUTUILKOBUI HEraTUBHMIA
eJIEKTPUUHMM 3apsi, MOXHa BBaXaTH 32 KOHBEK-
LiHHUHA CTPYM.

Mu 6ymemMo BUBYATU €JIEKTPUYHUHN CTPYM
[IPOBIAHOCTi, SIKM Ha3MBaIOTh IPOCTO EJIeK-
TPUYHUM CTPyMOM. BusABIAg€TBCA, WO LA
BUHUKHEHHS Ta iCHYBaHHS €JIEKTPUYHOIO CTPY-
My Tpeba 3/1iiICHEeHHS TAKUX JIBOX YMOB.
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ITepma — 1ie HasBHIiCTh Y TUT BUIBHMX 3apsi- /151 BUHMKHEHHS Ta ICHYBaH-
JDKEeHUX YaCTHHOK, SIKi MOTJTH © Y HBOMY PYXaTUCh.  HS €/1eKTPUYHOI0 CTRYMY

JI]?yra — HasBHICTb €IEKTPUIHOTO MO,  Tpeba 3AiACHeHHs TaKkmnx

[lin niewo enekTPUYHOTO MOJIS 3apsAIKeHi  apox ymoB:
YaCTUHKM TMOYMHAIOTh PYXaTUCh Y HANPAMKY Mii Mepuua - ue HasBHICTS y Tini
Ha HHX eNeKTPHYHUX CHI. Tak BUHHKAE €NMEK- gin, 00 3aPSUKEHNX YaCTU-
TPUYHUIA CTPYM. -

HOK, iKi MOr7in 6 y HbOMY
sl TOTO, 100 €NEKTPUYHUN C po- :
Hn , TP TPyM y 1Ip PyXaTucs.

BiIHUKY ICHYBaB JIOBro, HeoOXiZHO BEeCh 4ac .
IMATPUMYBAaTH B HbOMY €JIeKTpU4YHe moJje. s Apyra — HasiBHICTb e/1ex-

IIBOTO BUKOPHCTOBYIOTH JKepeJa eJeKTpuunoro PHWYHOI0 Noss.

crpymy (nuB. § 12).
Hanpsm eJeKTPHYHOrO CTPYMY. 3a Hanpsim cTpymy 6epyTb
BuHMKA€E MUTaHHS, PYX SIKUX caMe 3apsuke- YMOBHO TOW Hanpsm, y

HUX YaCTHHOK CJILL B3STYU 3a HamnpsiM eJIeKTpH4Y- SKOMY pyxawTbces (abo

HOro cTpymy? mornun 6 pyxarucs) B nposig-
IcTopuyHO CKIIANOCA TaK, IO HE3aNEXHO Bill  HUKY NO3UTUBHO 3aPAAXEHI

TOro, pyx AKMX YaCTUHOK — HETaTUBHO YM IIO3H- yacTuHKH nm 'a]e;o eneK-

THBHO 3apsi/DKEHMX — 3YMOBIIIOE EJIEKTPUYHUIMA TPUYHOIO M10JIA.

CTPYM, 3a Hanpam cmpymy bGepymb YMOEHO moU

Hanpam, y SKomy pyxaromocs (abo mo2au 6 pyxamu-

C51) 8 NPOBIOHUKY NO3UMUBHO 3APAONCEH] YACMUHKU

nio diero enrexmpuyroeo noas. Lle BpaxoBaHO B YCiX

MpaBUJIaxX i 3aKOHAX eJIEKTPUIHOTO CTPYMY.

ST S
Mepesipre cele
1. o Take enexTpuyHUMA cTpym?

. 2. 3a sgxux yMOB BUHMKA€E B MPOBITHUKY €EKTPUYHUMN CTPyM?
b 3. Pyx SIKMX 3apsiKeHNX YaCTUHOK npuﬁuﬂ'ro 3a HaIpsIM eJIEKTPUYHOTO cmymy" i

o — e e — i S R £ D . B D i T SR S A . R LS P S ST e A . . T et 24+ W -~ e — e ———

§ 8 LIl eneKTpu4Horo cTpymy

Yy MOXHA BU3HAYUTU HASSBHICTD Y ITPOBIAHU-
KY €J1eKTPUYHOro CTpymy?

BusBngerses, 10 MoxHa. HasiBHICTh y 1po-
BIIHHMKY €JIEKTPUYHOIO CTpyMy, TOOTO HampsM-
JIEHOTO PYXY 3apsi/KEHUX YaCTHHOK, MOXHa BU3-
HA4YUTH 32 MOro 30BHILIHIMM AisMU. Po3pisHs-
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puc. 22

JOTh TETUIOBY, MArHITHY, XiMi4HY, CBIT/JIOBY, MeXa-
HIYHY Jil CTPYMY.

Tensiosa i cBIT/IOBA Jisi CTPYMY.

TerutoBy Iil0 CTPyMy MOXHa CIIOCTepiraTi,
SKIIO 10 JoKepesa CTpyMy NpUENHATH €JICKTpUY-
Hy JaMIouKy. HUTKa 1JaMITOYKH HarpiBa€ThCs i
IOYMHaE cpituthce. Tenaoea disi CTPyMy BUKOPH -
CTOBYETBCS B YCiX MOOYTOBUX €JIEKTPOHATPIBHUX
npwianax (puc. 21), a ceimaosa — B CJIEKTPUIHHX
JlaMIIax po3XKapeHHS.

HarpiBaHHs NPOBIIHUKIB ITPH MTPOXOIKEHHI
yepe3 HMX CTPYMYy MoXxe OyTH OLIbLIMM abo
MEHIIMM 3aJIeKHO BiJl BJIACTUBOCTEN IPOBiI-
HUKiB. Tak, HUTKA JaMIIOYKH IYyXe po3XKapio-
€TbCS i CBITHTHCH, a iHII MPOBIAHUKY, 11O M-
BOJSITH €JIEKTPUYHUM CTPYM, HE HArpiBalOThCs.

MarniTHa Aist CTpyMY.

MarHiTHa CcTpijiKa BiIXWJISETbCSA BiI IoYaT-
KOBOTO IOJIOXKEHHS, KOJIM HaJ Heto (abo mopyd)
IO MIPOBIAHUKY NIPOXOAUTD €JEKTPUIHUNA CTPYM
(puc. 22, a). Koau cTpyMm NPUNUHAETLCSA, Mar-
HiTHAa CTpijJiKa MNOBEPTAETHCS B IOMNEPEHHE
noyoxeHHs. OTXe, eNeKTPUYHUU CTPYM BH-
SBJISIE MArHITHY Ii10.

Ko MigHWA 1301bOBAHUI TTPOBiIA HAMOTA-
TH HA 3aJi3HUMA LBAX 1 3'€OHATH 3 OYyIAb-AKHUM
JDKEPEJIOM CTPyMY, TO MPOBIIHUKOM TPOXOIH-
THMO CTPYM. [1pu oMy UBAX Hamarmqysam-
MeThCSl i MOXe TIPUTATATH O cebe HeBETNYKi
3aJ1i3Hi MPEeIMETH: LBSAIIKU, 3aJi3HY CTPYKKY,
olrypku. SAKio crpyM B 0OMOTLI 3HMKAE, LBIX
posmarmqyeTbc;{ Ile i € HaimpocTila MOJIeNb
eneKTpomarmTy Ha puc. 22, 6 noka3aHO MHil0
eJICKTPOMArHiry.

[TizKpecauMo, 110 MarHiTHa Misi CTpyMy Ipo-
ABISIETHCS 3aBXKIM HE3aJMeXHO Bill BIaCTUBOCTEH
nposiguuka. ToMy caMe MarHiTHy Iilo CTpyMy 3
yciX #oro Aiii po3misanarThb 5K Hauxapax'repm-
LMK TIPOSIB CTPYMY. Ilomaﬂmme MArHiTHY Oilo
cTpyMy 6y1eMO BUBYATH Y po3/ii 3.
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SBuie B3aeMozii NMPOBIAHMKA 31 CTPYMOM i
MarHiTy BUKOPUCTOBYETLCS B €JIEKTPOBUMIpPIO-
BaJIbHUX IpUJIafax, siki Ha3uBalThCS rajJibBaHO-
merpami. CTpiika rajbBaHOMETpa 3B'si3aHa 3
PYXOMOIO paMKOI0, 110 TnepedyBa€e y MarHiTHO-
MY I1OJIi.

Ha puc. 23 nokasaHo 30BHIiLIHiNl BMIJISII
raibBaHoMeTpa. OTXe, 3a JOIMOMOIH rajibBaHO-
METpa MOXHA BUSBUTH HasiBHICTb CTPYMY B KOJTi.

Ximiuua mis crpymy. Ilinm yac npoxomkeHHs
€JIEKTPUYHOTO CprMy l1epe:>. OesiKi BOJHI po34m-
HM KHUCJIOT, JIYIiB i cojlieil Ha ejeKTponax, siKi
3aHYPEHO B PO3YMH, BUAUISIOTHCS PEYOBUHH, IO
€ y po3uuHi. Tak, i3 MPOMyCKaHHAM CTPYMY Kpi3b
po34uH MigHoro Kyrnopocy (CuSO,) Ha HeraTus-
HO 3apsiKEHOMY €JIeKTPOIi BUIIAETLCS Milb
(Cu). Cxemy nociimy moka3zaHo Ha puc. 24. V
LUbOMY I1OJISATAE XiMiYHa Aist cTpymy. XiMiYHY Aii0
CTPYMY BUKOPHCTOBYIOTb LIS 1106yBaHHﬂ NeSKHX
YUCTHUX METaJliB, HaTpHKIan Milli, aTloMiHil0 abo
noxpm‘m OJHMX METAIB IHIIMMHU.

aniuna s crpymy. € Ie omHa Iis eylek-
Tpprquro CTpyMY, aKy MOXXHA BIIHECTH JI0 MeXa-
HIYHOI Jii. 3aBIsIKM CTPYMY, 1110 XUBHUTH €JIEKTPO-
ABUTYH, BiIOYBAa€ThCS PyX TpaMBaiB, TPOJIEOYCiB,
€JIEKTPOMOOLIIB Ta MPaLOIOTh iHIII PUCTPOI.

B ocHOBi poOOTH €NeKTPOABUIYHA JIEXKMTh
SIBUILIE B3a€EMO/II IIPOBIAHMKA 31 CTPYMOM i Mar-
HiTy (puc. 25). Ha B3aemoii nposigHuka 3i cTpy-
MOM 1 MarHiTy IPYHTYETbCs poboTa He JIMIe
CJIEKTPO/IBUIYHIB, a i 6araTbox eJIeKTPOBUMIPIO-
BaJIbHUX TIPUJIA/IIB.

|

Nepesipre cebe

AK MOXHa CIIOCTepiraTi Ha JIOCJIili TeIIOBY i CBITJIOBY Aii CTpyMy?
SlK MOXHa criocTepiraTv Ha JOCTiIi XiMidHY [il0 cTpymy?

Jle BUKOPHUCTOBYIOTb TEIUIOBY i XiMiuHy il cTpyMy?

Jle BUKOPUCTOBYETLCSI MATHITHA JIisi CTPyMYy?

Jle BUKOPUCTOBYETBCSI MEXaHIYHa Jisi CTpyMy?
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LUe uikaso aHaTm

Excnepuue}m{ CBimYaTh, IO XiMiYyHa [isi CTPYMY CITOCTEpiraeThbcsi He B YCiX
npomnﬂnxax VY npoBiAHUKAX MEpPLUIOro poOay, A0 IKMX HaleXaTh y01 METaH,
a TaKOX Byrmml NIPOXOMKEHHS €JIEKTPUYHOTO CTPYMY He BUKIMKAE XiMi4HOI Ail,
a B MPOBIIHUKAX APYroro poay (eleKTposiTax — pPO3YMHAX KUCIIOT, JyTiB i

cojieit Ta GaraThox iHIIMX) €JEKTPUYHUW CTPYM CIIpUYMHSIE PO3KIANaHHSA LMX
PEYOBHH.

HarpiBaHHs nposmunxm MiA Yac MPOXOMXKEHHS Yepe3 HUX eJIEKTPUIHOTO
CTPYMY TaKOX CIIOCTEPIra€ThCst He 3aBXau. baraTo peyoBUH (HarmpuKian, pi3Hi
MeTaJIH, 30Kpema CBMHELIb) 32 AyX€ HU3BKHX TEMIIEPATyp MOXYTh IepedyBaTH
y HaANPOBiIHOMY CTaHi, KOJIM BOHH 30BCiM HEe HarpiBaTUMYThCS €IEKTPUIHUM
CTPYMOM.

A OT MarHiTHa Jisl CTPYMY BMSIBISIETHCS 3aBX/IH, HE3aJ€XHO Bill BIaCTHBO-
CTeH nponumnxm Tomy Maiikn ®apaneit, XapaKTepU3youu MarHiTHY Iilo
cTpyMmy, niakpecaus: «Hemae nii, sika Gy;a 6 XxapakTepHiLLIOIO VIS €JIEKTPUIHO-

IO CTPYMY>».

ﬂpOBIAHHKH HaniBNpPoBiAHUKM, AieneKTpuku

§ EnexTpuyHa npoalp.mcrb Ma'replama-

3a 3parHicTio npoBoanNT
eNeKTPNYHNIA CTPYM Pe4o-
BUHW NOJINAIOTLCS Ha NpPo-
BIOAHWKN, RIGNEKTPUKN |
HaniBnpoBIaHNKAN,

M¥u ‘3HaEMO, I[IO BCi PEYOBMHHM B TMPHUPOLi
MalOTh HEOJHAKOBY 31aTHICTH MTPOBOAUTH TETLIO.
BusgBiaseTses, 1110 PEYOBMHM MAlOTh TaKOX He-
OHAKOBY 3[aTHICTh IPOBOIUTH EJIEKTPUYHMMA
CTpyM. 3a 3[aTHICTIO TIPOBOAUTH €JEKTPUIHHM
CTPYM DEYOBHHH TIOAUISAIOTECS HA NPOGIOHUKU,
dieneKkmpuKu i HanienpoeioHUKU.

ITpoBigHMKaMH HA3WBAIOTb MaTepiaid (peYoBH-
HH), AKi 7006pe MPOBOAATH eJEKTPHIHHMI CTPyM. A
L€ O3Haya€, IO 3apsi/KeH]I YaCTUHKH B TaKHX
MaTepiasiax MOXYTb JIETKO TIEpPEMiLLyBaTUCh.

JIoOpMMHU TIPOBITHMKAMH € BCi METaH, BOAHI
PO3YMHM cojieif i Kucsort, rpadit. Bussisierscs,
11O IPYHT, @ TAKOX TLIO JIIOAWUHU TEX ITPOBOISTh
eNeKTPpUYHMI cTpyM. Tomy 3po3yMiliol0 CTa€
nepecTopora He TTiIXOMUTH 10 oﬁlpna}mx MPOBO-
IIiB JIiHIH eNiekTporepenay. :
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Hdienexkrpukamu, abo izoaaTopamMmu, Ha3HBa-
I0Th Marepiaju, AKi He NPOBOAATh €JEKTPHIHOrO
crpymy. TobGTo, B HmieneKTpukax 3apsiaXeHi
YaCTUHKM HE€ MOXYTh IepeMilllyBaTUCh.
Hienektpuikamu € ckino, ¢apdop, OypiUTHH,
e0oHiIT i BCi niacTMacu, rymMa, ra3m 3a KiMHar-
HUX TeMIlepaTyp.

AJle 3HayHa KUTBbKICTh TiJ1 Y IPUPOAL He HaJle-
XaTh Hi 10 Ti€l, Hi 40 iHLIOI rpyNnu, TOMY i OTpU-
MaJIi Ha3BY HaIiBITPOBIAHUKH.

. HaniBnpoBiAHHKaMH HAa3MBAIOTh MaTepiaiH, AKi
32 CBOIMHM BJIACTHBOCTSIMH 3aiiMalOTh NPOMIKHE
CTAHOBHIIE MiX' JAyXKe NOOPHMM NpPOBIAHMKAMH i
yxKe N00pHMH JieIeKTPUKAMH.

Y cydyacHOMY BMKOPUCTaHHI €JeKTPUYHOTO
CTPYMY i MPOBITHUKM, i AieJIEKTPUKH BiirpaloTh
BEJIMYE3HY PoJiby MeTasieBi TPOBO/IM JiHiii esiek-
TpoIepeaay SIBASIOTh COO0IO Ti LJIAXU, MO AKUX
NEepeaaeTbCs eNeKTPUYHUI CTPYM BiJl aTOMHHX,

TeTUTOBMX ab0 I'fIpOEeKTPOCTAHLIN 10 CIOXU-
‘payiB. [lpu 1bOMy BaxJMBO, 106 MeTasieBi

NPOBUIHUKM HE TOPKAJIMCS METaJeBUX OIOp
NiHiA enekTponepenay. Anas 1bOro InpoBOAU
HaBilIYIOTbCA Ha crewiaibHi i3onsitopu. Beepe-
IvHi OyIMHKIB, KBApTUP NMPOBOIH, MO SKMX Teue
eJIEKTPUYHMMN CTPYM, 130JIbOBaHi IO BCiii HOB-
XMHI. Opi€EHTOBHY CXeMYy €JIEKTPOIMPOBOIKH
KBapTUPH TI0Ka3aHO Ha puc. 26.

Y MmicTax eneKTpUMYHUI CTPYM NMOJAETHCS 10
OyauHKiIB mig3eMHUM KabOenem. IligzeMHu#
Kabesb Ma€e creuiaJbHUM 3aXMCT i3 JAEKiIbKOX
WapiB OieJIEKTPUYHOIo Marepiaay, 10 3aXH-
IIa€ eJIEKTPUYHUM MPOBIJ SIK BiJl BOJIOTH, TaK i
Bil IHIUMX HeCnpUATIUBUX ¢akTopiB. Sk
MaTepiana i TIPOBOJAIB BUKOPUCTOBYETHCH
aTIOMiHiK a00 Minb.

HamiBnpoBiTHUKK 3aBIsKM CBOIM YHiKalb-
HUM BJIACTUBOCTSIM LIMPOKO BUKOPUCTOBYIOThCS
B palioTexHilli, pagioeleKTpoHili, o6uYuCIHIO-
BaIbHIN Ta KOMI IOTePHIH TeXHilli.
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dienextpukamm, abo i30-
nATOPAaMM, HA3NBAaIKOTL
marepianu , faKi He nNpPoso-
AATb €NeKTPUYHOIro
CTPYMY.




Nepesipte cebe

1. HasgiTh MaTepiaiu, siKi 100pe NPOBOIATH eJIEKTPUUHUI CTPYM. |
7. HasBiTh MaTepiaiy, 10 He IIPOBOATH €IEKTPUIHOTO CTPYMY.
3. SIki maTepianu BIIHOCSTH 10 HAITiBIPOBIIHUKIB?

. s o —— . S s s o ¥ o ————— S ——s
-~ — - e —— ——

Lle uixaso 3HaTH |
I Moxin MarepiajiiB Ha TPOBIIHUKH, HAMiBIIPOBIIHUKH i JieJISKTPUKYU € YMOB- |
. muM. I MoOXe TaK CTaTMCS, IIO Ta cama PeyoBMHA B OJHMX BHIIaLKaX MOXE |
[IOBOAMTHCS SIK JieJleKTpuK (i3onsTop), a B {HILIMUX BUTIAAKAX — SK IIPOBIIHUK. ‘

[30/TI0104i BAACTHBOCTI PEYOBMHM 3ajiexXaTh HOCUThH HacTo BiJl XapakKTepu-
CTHK ii CTaHy i MOXYTh 3MiHIOBaTUCh. Hanpukiaz, TaKUii JieJeKTPUK, AK 3BH-
yajiHe CKJIO, 32 BUCOKOI TeMIepaTypu 30BCiM BTpaya€ CBOI i30/110104i BIACTH-
- BOCTI i cTa€ MPOBIIHNKOM. |

- - r— - o — i AL = SO S b o

\ i
§ 1 0 CTpym y meTtanax
. T, PR
Mu BXe 3HAEMO, 1110 HOCiSIMH CTPyMY B M€Ta-

1aX € BUIbHI eeKTpOHH. 3BiAKH K 0epyThCs Bib-
ATOMM B METaN! POSTALIOBY-  gi eneKTPOHH B METAJAX i AIK BOHH PyXaloThes?

GG IR AT AR I IO s il Tl

IOTCS B NEBHOMY MOPAAKY | MeTany y TBEpAOMY CTaHi MalOTh KPACTAJIIY-
yTBOPIOIOTL NPOCTOPOBY Hy OynoBy. ATOMH B MeTali pO3TalllOBYIOTbCS B
xpncranlquy rparky. MIEBHOMY TMOPSAKY 1 YTBOPIOKOTDH IPOCTOPOBY

KpUCTATiYHy I'PaTKy. 3a Cy4aCHUMHU YABJICHH:-

MU, eJIEKTPOHH, AKi € Ha 30BHiIIHIX opOiTax aTo-

MiB (116 BaJIeHTHi €JIEKTPOHH), Haiiciabie 3B's-

3aHi 3 sppamMu aroMiB. Lli enekKTpoHU JIETKO

EnexkTpoHn N€rko siapnea- BiIPMBAIOThCA Bill aTOMa, PyXaloThCs B MIPOMiX-
JOTLCS Bi ATOME, PYX&KOTCA  Kax MiIX aTOMaMH i Ha3UBAaIOTHCH <«GLIbHUMU

B NPOMIXKax MiX aromamm eqexmponamu». ATOMM, 10 KONMHUBAIOTBCAH Y BY3-
| HA3NBAIOTLCH «BINbHUMM JaX KPUCTAJIIYHOI IPaTKN HABKOJIO IMOJIOKEHHA
eNexTpoHamn». piBHOBaru, micjis BTpPAaTH €JICKTPOHA CTAalTh

MO3UTUBHUMHU VIOHAMM.

JLyis OQHOBAJIEHTHUX METAJIiB Ha OAMH aTOM
(MO3UTUBHMI HOH) TNpUNAnae OAMH BIIbHU U
€JIEKTPOH.
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Bio'emuuit 3apad ycix einbhux enekmpowis 3a
abcontomHuUM 3HAYEHHAM OOPIBHIOE NO3UMUBHOMY
3apady 6cix lOHI6 Kpucmani4Hoi rpamku.

Tomy 3a 3BMYaitHUX YMOB METAJIM €JIEKTPUYHO
HeuTpasibHi (puc. 27). Po3paxyHKH MOKa3ylTh,
II0 YHCJIO BUIBHUX €JIEKTPOHIB Yy MeTalli NpH-
01m3HO nopiBHIOE 8,5:10% M7,

Yci BUIbHI €JIEKTPOHU PiBHOMIPHO pO3TIojiie-
Hi 10 BCbOMY 00'eMy MeTtany i OepyTh y4acTh y
XaOTUYHOMY IIOCTYMAJIbHOMY TEILJIOBOMY pYCi,
aHAJIOTTYHOMY TEIIOBOMY PYXOBi MOJIEKYJI Ta3y.

AJle, SIKILIO B MeTalli CTBOPUTH EJIEKTPUYHE
NoJI€, TO BUIBHI €JE€KTPOHU TOYHYTh PyXaTHUCH
HaMpsAMIIEHO I1if ioro aiero. BUHUKHe enekTpuy-
HUM CTPYM.

OT1xe, eIeKTPUYHHIA CTPYM Y MeTaJIax 3yMoBJie- EnexTpuiHmni ctpym
~ HO BIOPAJKOBAHMM PYXOM BiJIbHHX €JIeKTPOHIB. y METanax 3yMoaneHo
LikaBo, 1110 3a TaKOTO PyXy OJHOYACHO 36epi- BNOPRAKOBANUM DYXOM

- Ta€ETHCS 1 XaOTUYHMI PyX BUIBHUX €JIEKTPOHIB, BINbHUX ENEKTDOHIE
MoAIGHO 10 TOTO, SIK 30€pira€ThCss XaOTUYHUM PyX X

y XMap1i MOLIBH, KOJIU ITifl Ii€10 BiTPY BOHA pyXa-
ETbCS B OJIHOMY HAIIPSIMKY.

flepesipre cele

1. 1o saBnsie co6o10 €NEKTPUYHIIA CTPYM Y MeTaax?

2. Skwii 3HaK 3apsiy y YaCTMHOK, [IO HANpsIMJIEHO PYXalOThCS B METAJIEBOMY
MPOBIAHUKY IMiJ Ti€10 eJIEKTPUYHOIO moJist?

3. SIX nmosicHuTH, 110 32 3BUYAUHUX YMOB METAI — €JEKTPUYHO HEHTPATbHUIA?

- e e s — T — - - v v

| u§ uixalo auraﬁim

SKa MIBMAKICTH €JIEKTPUYHOTrO cTpyMy? EJNEKTpUYHMIA CTPYM — TO € Hampsi-
MJICHUH pyX eJIEKTPUYHO 3apsi/KEHMX YACTUHOK, III0 MOXYTh BUIHHO IE€peMila-
TUCS I AI€I0 CUJI €JIEKTPUYHOTO T0JIs1 (JUTSI MeTalliB — II€ PyX Bil'€MHO 3apsiKe-
HUX BiJIBHUX €JIEKTPOHIB). X0ua LIBUAKICTb PYXY OKPEMUX E€JIEKTPOHIB MPOTATOM
IX pyXy (BiJ 3iTKHEHHs IO 3iTKHEHHs) Beauye3Ha (monan 100 km/c), ajie mBuUa-
KiCTh YIOPsAAKOBAHOIO NEPeMiIllieHHs €JIEKTPOHIB ayxke Maia. Bech yac 3aTpu-
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MYIOUHMCH i BIIXMJISIOYMCH Bil «KypCy», €JICKTPOHHM TIEPeMilyIOThcs («apeitdy-



10Th») BIEpE/ MOBLIbHIIIE, HiX, CKaXiMo, paBiukK. Tak, cepesHs IBUIKICTb paB-
nuka 1 MM/c, a eIEKTPOH TepeMilyETHCS B HANIPSiMi IIPOBOAY 3i IIBUIKICTIO OJIM3b-
ko 0,3 MM/c. AJie YOMY X IOCTATHBO YBIMKHYTH BUMMKAY, AK BMUTh CIIAJIAXYE €JIEK-
TpyyHa Jamra? SIK e y3roIuTH LIO CYTICPEYHICTh — MOBUIbHE IMEPEMIllIeHHSA eIeK-
TPOHIB Y30BX ITPOBO/Y i MUTTEBE NepeaaBaHHs curHany? Pid y TiM, 1O ITix IIBUI-
KIiCTIO CTPYMY PO3YMilOTh HE LIBUAKICTh HAMPSAMIEHOIO PYXY €JIEKTPOHIB, a IBHII-
KiCTh TIOLUMPEHHS €JEKTPUYHOIO MMOJisi, IO 3YMOBMIOE L€ pyX. A IIBHIKICTH
MOLIMPEHHS eeKTpruyHOoro 1o nopisHioe 300 000 xm/c!
SIK11o XTOCh Ha KiHLi TejerpaHOro MpoBOLY, CKaiMo B YXropoi, Ha BiicTa-
Hi 620 xM 3MiHuTh Harpyry Ha 10 B, 1o crnocrepirad y KueBi MoMITUTE MOSBY
620 kM

CTPYMYy uYepe3
: 300 000 xm/c _
Bay B Yxroponi, nepemictuucs 6 y Kuis mume gepes 100 000 poxis.

EnleXTpuuHe noje MOMPIOETHCS Maiike MUTTEBO, TOMY i CIOHYKAE BCi BiJlb-
Hi €JIEKTPOHU [0 HATIPSMJIEHOTO PYXY Maike OIHOYacCHO B YCHOMY NMPOBITHHKY.
Haue6To nmo komani!

= (0,002 c. A 1i 3apsiaM, sKi B Ue# Mdmem* nepeby-

icropuuna gorigxa

JlocaiaHi miaTBepKeHHA NPHPOAM /IEKTPHYHONC CTPYMY B MeTalax.

3paBanocs 6, 110 BCe 3pO3yMiIo: HOCIIMH €EKTPUYHOTO CTPYyMY B MeTanax €
BUIBHI €1€KTPOHHU!

AJste crioyatky e 0viio auuie npunyimeHHs. Jociiayse niarsepakKeHHS e Npu-
NYLUIEHHsT oTpUMaio Juiue Ha nouatky XX cr. [l nocniny O6pajiv Tpu MeTaneBi
IWITIHAPY OXHAKOBOIO pajiiyca: MIIHMEA -- aioMiHieBHil — MigHuiA. LInmiHIpw
3'€AHYBAIM TIOCIIZOBHO, MillHO IIPUTUCHYBLIM TOPLAMM OIMH J0 oaHoro. TTorim
Kpi3b LIMIIHAPY IPOTArOM POKY TIPOITYCKATM EJICKTPUYHHWHA crpyMm. MipKyBaim
TaK: IKOW CTPYM TEPEHOCUBCS PEYOBUHOIO, TO HA TOPLSIX Gyim 6 ciipm Mizi abo
amoMiHio. [IpoTe HIAKNX 03HaK PeYOBMHU BUSBISHO He OyI0.

JTifiUIM BUCHOBKY, 1110 €ICKTPOITPOBIIHICTh META/IIB 3yMOB/IEHA TAKMMM 3apsi-
IDKEHMMM YaCTHHKAMM, 110 € CTIUTbHIMH IS BCIX METaTIB 1 He MOB'A3aHi 3 IXHIMH
(bi3UYHUMHU YH XIMIYHUMM BIACTUBOCTAMM.

3aMIIWIOCS He3' SsCORAHMM MUTAHHA, SKa X yce-TaKu MpUpoaa HOCIiB CTpyMy
B MeTayiax?

Pociiicbki Bueni JI. 1. Mannensirram i M. 1. TTananexci B 1913 polli BUKOHA!
TaKWii JOC/IT: KOTYIIIKA 3 HAMOTAHMM Ha HEl IPOTOM MOIVIa 3MiACHIOBaTH KPYTHIIbHI
konmBaHHs. J10 KiHIB ApoTy Oy/10 TpUEAHAHO TeieOHHY TPYOKY. I ILBUIKUX KDY~

s
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. TWIBHUX KO/AMBAHb KOTYLUKM HaBKO0JO iI OCi
BUHHUKAB TPICcK y TeaedoHnil tpybui. Lle ceimuu-
| 710, IO B METAIEBOMY APOTI BAHWKAE €IEKTPUY-
. HMH CTpYM, 3YMOB/IE€HUI IHEPUIMHUM pyXOM
. 3apsAIKEHUX YaCTUHOK. AJle BIIMOBLII HA NMUTaH-
| Hsl, UIO 1€ 3@ YaCTHHKM, LIEH OOCITiA HE AaB.
- Y 1916 poui amepukaHcbki dizuku P. Tormen
i b. Cioapt y#oCKOHaNWIM UEH Jochid, 3aMi-
HUBIIM TeeDOHHY TPYOKY Ha Yy TJIMBUIA ranbBa-
. HOMETP. 3a Pi3KOi 3YITMHKH KOTYLUKH rajibBaHO-
MeTp Bin3Haugs nosiBy crpyMmy. Cxemy aociiay
. TI0Ka3aHo Ha puc, 28.
~ Hocnin niZrsepaus, 1O HOCISIMM CTPYyMY B
. MeTanax € enekrgpﬂu.
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§1 1 EnexrpuuHe kono

Ckaajnosi enekrpuanoro kona. o6 Bukopu-  xepeno cTpymy, npuiimayi,
CTAaTH ENEKTPUYHY CHEPrilo  eJICKTPUYHOTO  mpucTpROi 4N15 3aMUKaHHS |
cTpyMy, Tpeba, Hacammnepen, MaTh AXEPeIO  pogmukarHs Kin, enekTposm-
CTPyMy Ta NMPUCTPIA, Yy AKOMY CNCKTPUYHA  wrinnpanewi npunaan, 3'eq-
CHEPriAd NEpPeTBOPIOBATHUMETBCHA B IHLII BUAU HaHi Mix co6oio npoBogamm,

eHeprii, — CIoXuBau. p .
EnexTpoaBUryHH, eeKTpoHarpiBajbHi TNpu- NIRRT HESIPOCTRUS
' eNeKTPNYHe KOoJ0.

namu, pamionpuiMadi, TeJeBi3opu, pi3Hi npuia-
I¥ Ha3uBalOTh NpuiiMadaMu abo crnoxuBayaMu
eaexTpuyHoi eHeprii. LLlo6 nepenatu eneKTpUuHy
€HEeprilo 10 npuiiMaya, oro 3'€AHYIOTH i3 LKepe-
JIOM enekTpoeHeprii npoBoaaMu. L1106 BMukaTu i
BUMUKATH B MOTPIOHUIM Yyac npuitMayi eJ1eKTpruy-
HOI €Heprii, 3aCTOCOBYIOTh PYOMIbHUKH, KHOTIKH,
BMMMKAaYi, TOOTO MPUCTPOI, sIKi 3aMHUKAIOTb 1 pO3-
MHKaIOTh eJeKTpu4yHe kono. Hapewri, uiob
BUMIpPATH TMapaMeTpu eJeKTPUYHOIO CTPyMY B
KOJli, BUKOPUCEPBYIOTb €JIEKTPOBUMIPIOBAJIbHI
METPHU, BOJIBTMETPH, EIEKTPOITi-
aJli BU Oynere BUBYATH.
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puc. 30

EnexTpoHu T@ HeratneHo
3apsaxeHi AoHK B 8neK-
TDUYHOMY KOJi PYX&TUMYTb"
CR Bil HEraTMBHOo nNonlca
axepena («-») KO NOSUTHE-
HOro nomoca («+»), a no3n-
THBHO 3aPRAXEHI HOHK
DYXaTHUMYTHCS Y NPpOTHAGX-
HOMY HanNPaMi.

Ixncepeno cmpymy, npuiimayi, npucmpoi oA
3aMUKAHHA | POSMUKAHHA KiA, eneKxmposuMmipio-
ganvii NPUAGOU, 3'€OHAHI MIHC coboro nposodamu,
ckaadaroms Haiinpocmiwe eaeKmpuyne Koao.

I1lo6 y Kojii MPOXOIMB CTPYM, BOHO MA€ OyTH
3aMKHYTHM, TOOTO CKJIanaTrCst JIMIIE 3 TIPOBIAHK-
KiB eJeKTpuKM. SKIIo B AKOMYCh MicIii TpOBiJ
obipBeTbcs, TO CTPYM Y Koji mpurnuHUTheA. Ha
IOMY I'PYHTYETBCS [ist BUMUKAYiB.

fnexrpuana cxema. Crioco0u 3'€THAHHS e/ICK-
TPUYHMX TMPWIALiB y KOJO 300paxyloTbCsl Ha
KpecJIEHHSX, AKi HA3UBalOTh CXCMaMH. IMpwiagu
Ha cxeMax TMO3HA4alTb YMOBHMMM 3HAKAMM.
Jlesiki 3 HUX MOJAHO Ha PUCYHKY 29.

] — raJpBaHiYHUIl eJeMEHT abo aKyMYJIsATOD;
2 — Garapes aKyMYJISTOPIB; 3 — Touka 3'€AHAHHA
TIpOBOiB; 4 — NMEPeTHH npoBoiB (0e3 3'€IHAHHA);
5 — 3aTMCKaYi 111 BMMKaHHSA sIKOTO-HeOyAb IpH-
nagy, 6 — BUMMKa4; 7 — EJICKTpHIHA Jlamra,
§ — eneKTpUYHMIA JA3BIHOK; 9 — MPOBIIHMK, 1O
Mae€ TIeBHU OTip (Pe3ucTop); 10 — HarpiBaJIbHUK
eneMeHT, 1] — TUIaBKHAl 3armo0iKHUK.

Ha pucyHky 30 300paxeHO CXeMy HaNTIPOCTi-
LIOTO €JIEKTPUYHOIO KOJIa.

Haupam eJeKTPRYHOIO CTPyMY B eJeKTPHYHO-
vy Koai. Y 3aMKHYTOMY €JIEKTPUIHOMY Kol
Teye eJEKTPUYHUM CTPyM — BIIOPSIIKOBAHUM
pyX 3apsIK€HUX 4aCTHHOK. Y MeTasieBUX Ipo-
BiAHUKAX — UE BIOPSAZKOBAaHUM PYX HETaTUBHO
3apsIKEHUX e/IeKTPOHIB, Y PO3UYHMHaX KHCIOT,
nyriB, coyiei —pyx iioHiB 000X 3HaKiB, SIK HETa-
TUBHMX, TaK i MO3UTUBHUX. I1pHIOMY, eJIEKTPO-
HJ T4 HEraTMBHO 3apsiKeHi IOHU B eJICKTpUY-
HOMY KOJIi PpYyXaTUMYTbCH Big HeEraTuBHOTIO
oJioca Jkepena («-») 10 MO3UTHBHOrO MO0
(«+»), a TO3UTUBHO 3apsIXKeHl MOHU pyXaTu-
MYThCsl Y TIPOTHJICXKHOMY HanpsaMi. 3a HanpaM
eJIeKTPUYHOTO CTPYMY B ENEKTPUYHOMY KOJIi
MPUIHATO HANpPAM Bill TO3UTUBHOTO 1oJIIoca
JoKepeia 10 HeraTUBHOTO.
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NepesipTe cebe

L A

Ilo Take cxema eneKTpUYHOIO Koja?
»

3 SIKMX YaCTUH CKJIANAETHCS eJIEKTPUYHE KOJIO?
Aki npuiiMayi abo CrioXuBayi eJeKTPUYHOI €HEPrii BU 3HaETe?
Slke enieKTpPUYHE KOJIO HA3UBAETHCH 3aMKHYTUM? PO3IMKHYTHM?

JLas woro notpibne mKepeno crpymy. Heo6xin-
HOIO YMOBOIO iCHYBaHHSI €JIEKTPUYHOIO CTPYMY B
NPOBIAHUKY € HASIBHICTh Y HHOMY €JIEKTPHYHOTI'O
10JISA, MiJ Ji€10 SIKOTO BUIbHI 3apsiKeHi YaCTHUH-
KW PYXaTUMYTBbCSl ¥ HANpsMi il Ha HUX eleK-
TPUYHUX CHIIL.

ITo6 enexTpuyHUil CTpyM, TO6TO HanpsiMIe-
HUM DYX BUIBHMX 3apsIXEHUX YaCTHUHOK ITif
HI€I0 CUJT €JIEKTPUYHOTO IOJIfA, iCHYBaB TpHUBa-
JIU# 4ac, HeoOXiHO BeCh LIeH Yac MiaTpuMyBaTH
B HbOMY €JIEKTPUYHE ToJie. Ak e ue MoixucHa
3pobumu ? 3rafnaitMo HOCIIA 3 eJeKTPOCTATUKM:
Bi3bMiMO IBi Pi3HOMMEHHO 3apsiIXeHi KY/IbKH i
3'€IHAIMO IX MeTajleBUM NPOBIZTHUKOM. Bu Bxe
3HAETE, 110 Y HANpPsIMIi Bil HETAaTUBHO 3apsiKe-
HOI KYJIbKHY 10 TO3UTUBHO 3aps/KEHOT MTOUYHYTh
PYXaTUCh €JIEKTPOHM (a1Xe €JIEKTPOH Ma€ Hera-
TUBHHUI 3apsil) i AyXe KOPOTKMI Yyac IMPOXOIu-
THUME €JIEKTPUIHUMA CTPYM.

Ane siK noBro itume crpym? MabyTb, Moku
HEeIoCTaya €eJIEKTPOHIB TMO3UTUBHO 3apsKEHOI
KYyJIbBKM HE KOMIIEHCYETBCSI €JIEKTPOHAMH, IO
BUIBHO nepeMmilnyioTbes. EnekTpuuHe mone y
NPOBIIHUKY 3HHMKAE, OTXE, NMPUIUHSAE TEKTH
eNEeKTpUYHU cTpyMm. s #Horo BigHOBJIEHHS
HEeoOXiIHO 3HOBY 3apsKaTH KYJIbKHU.

[TinTpuMyBaTy eneKTpUYHeE MoJe B POBIIHU-
KY MOXHa 3a DaxyHOK II€peTBOPEHHS iHILIMX
BU/IiB €HEprii B €HEeprilo eJEKTPUYHOIrO TMOJIs.
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1 2 AXepena eneKTpU4HOro CTpymy

MNigrpumysarn enexrpuyHe
none 8 NPoBiaHUKy MOXHAa
38 paxyHoK NepeTrsopPeHHs
IHWwux snais exepril 8 exep-
rilo enexTpuyHoro nons.

—— | Axepesno
L cTpymy

npoBigHNKN

puc. 31




EslexTpuyHe 1MoJie B MPOBIIHUKAX CTBOPIOETHCA i
MOXE TPMBaJIMIA Yac MATPUMYBATUCS [DKepelaMu
eJIEKTPUIHOTO CTPYMY.

JIxepeno CTPyYMYy — e NPUCTPid, AKHH
BUPODJIAE eNeKTPHYHY eHepriio, NepeTBOpioYH B
Hei inmi BuaM eneprii (MexaHiyHy, XiMiUHy, Temwio-
BY, €JEKTPOMATHITHOIO BHNPOMIHIOBAHHS TOIIO).
Po3pisHsiorTh XimiuHi JpKepesia CTpyMy, B SKMX
eJICKTPUIHY €HEPTil0 JiCTaloTh 3aBIAKA OKUCITIO-
BAJIBHO-BIIHOBHUM XiMIYHUM peakuisMm (1e
raJbBaHIYHI eIEMEHTH Ta aKyMYJISITOpH), i (pisny-
Hi JpKepesia CTpyMy, sKi IIEpPEeTBOPIOIOTH B €JIeK-
TPUYHY BCi iHLII BUAM €Hepril.

Po3ninenns 3apajis y mukepeni crpymy. Xoy 61
SKMMM OYJIM JDKepe/ia CTpyMY, ajie B Oyab-sKOMY
3 HUX BUKOHVETHCH po0OTa PO3AUICHHS TO3M-
TUBHO i HETaTMBHO 3apsiKeHWX YaCTUHOK, #AKi
HAKOIUYYIOTBCSI Ha TONIOCax Kepesia CTPyMY.
[TonocaMu Ha3WBalOTh Miclsd, OO0 SKHAX 3a
JOTIOMOTH KJieM abo 3aTvCKadiB Mil'€XHYIOTh
npoBigHuKU. OOUH TOMIOC HXepesia CTPyMY
3apAIKAETBCA TMO3UTHBHO, IHIIWA HEraTUBHO.
OTXe, SIKIIO TOMIOCH JKepea 3'€IHaTH NIPOBia-
HUKOM, TO TIiJ JIi€I0 CUJ €JEKTPUYHOTO TIOJIA
JpKepesa BUTbHI 3apsiDKEeHi YaCTUHKHM B MPOBil-
HUKY PyXaTMMYThbCsl, BUHUKHE €JIEKTPUUHUH
ctpyM (puc.31).

ITepersopenns eHeprii B Jukepejax cTpymy. Xod
Oou AKUMH OyJIM 32 KOHCTPYKIIEIO [UKEpena CTpy-
My, iX o0'elHye Te, 10 B TMPOLIECI BUKOHAHHS
pOGOTH 3 PO3IUIEHHS eJIEKTPUYHUX 3apsANiB iHII
BHIM eHepril (MexaHivyHa, TeTU10Ba, XiMiYHa TOLLO)
TIEPETBOPIOIOTECA B €1EKTPUYHY. Tak, B €JIeKTpo-
¢opHiit MaiuuHi (pyc. 32) B eIEKTPUYHY €HEPTil0
MepeTBOPIOETECS MEXaHiuHa eHepris obepTaHHs
JIACKIB. SIKIIO CrIasiTH ABi APOTHUHM, BUTOTOBJIEH 3
pi3HMX MeTaJliB, i HarpiT¥ MiCLe Caio, TO B Apo-
THMHKAX BUHUKHE eJIEKTPUYHUI CTpyM (pHc. 33, a).
VY TakoMy JKepesi CTpyMy, AKHil Ha3WBalOTh TEp-
MOE/IEMEHTOM, BHYTDIllIHS €Heprisi HarpiBHMKa
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NEPETBOPIOETLCS B €NEKTPUYHY eHeprito. [lpu
OCBITJICHHI pe4oBUHHU (ceneHy, okcuay Mini (1),
KPEMHII0) CBITJIOBa eHeprisi Moxe Oesmnoce-
PENHLO TEPETBOPIOBATHCS B eneKTpuuHy. lle

ABHUILE Ha3uBaloTh (oroedekrom. Ha Hpomy
IPYHTYETBbCSI OyzmoBa i nist oroenemenTis (puc.

33, 6). TepmoeneMeHTH i hOTOETIEMEHTH HIMPOKO
BUKOPUCTOBVIOTHCS B HAYLi ¥ TEXHiLli.

[TepeTBopeHHsT XiMiYHOI €Heprii, WO BMai-
JSIETBCA TiJ Yac XIMIYHMX peakiliii, BinOyBaeThcs
y TalbBaHIYHHUX JKepeiax CTPYMY, [0 AKUX Hajie-
XaThb TajlbBaHiYHi €JEMEHTH Ta aKyMYJSTODH
(puc. 33, 6). I3 Takum IKepenoM, K eIEKTPO-
(opHa ManMHa, BU BXE 3HAMOMI, a 3 iHIIMMHU
03HAaMOMMTECH HajaJIl.

MepesipTe cele

ki

OKpeMO.

SIke NpU3HaYeHHS JIKepesa CTpYyMY B eJIEKTPUYHOMY KOJ1i?
Bin sixoro riomioca [ukepena i 10 IKOro NpUHATO BU3HAYATH HaIpsSIM CTPpyMy?
HaxpeciTe cxeMy KMLIEHBKOBOrO JIiXTapuKa i Ha3BiTh YACTHHU LbOro Koja. |
Hakpecnith cxeMy Kona, 10 CKNaTaeThesi 3 OAHOIO TA/IbBAHIYHOIO €NeMeHTa,
BUMMKAYIB i ABOX €JIEKTPHYHMX JIAMIIOYOK, KOXHY 3 AKHX MOXHa BMMWKATH

bynosa raisBaniunoro esementa. Haiinomm-
- PEHILIMIA raibBaHIYHHUI EJIEMEHT CKIAMAETHCS 3
. IMHKOBOI mocyauuu (1), B IKy BCTaB/IEHO BYTiUTb-
- Hu# cTprkeHs (2) (puc. 34). CtpuxeHpb BMilLy-
0Th Y TIONIOTHSHMIA MilIEYoK (3), HanoBHeHMI
CYMILIIINIO OKCHIYy MapraHi{io 3 ByriLisM. Minre-
YOK 31 CTPMXXHEM BMILIYIOTh V LIMHKOBY TIOCY/IM-
HY, HATIOBHEHY IYCTHM KJIelicTepoM (4), 1110 BUTO-
TOBIEHMH 3 OOpOIIHA Ha PO3YWHI HALIATHPIO.
LHKOBY MOCYIMHY BCTAHOBIIOIOTH y KapTOHHY
- KOPOOKY i 3a/IMBatOTh mIapoM cMoutu (5). BHaci-
JIOK XIMIYHOT peakilii HamaTUpIo 3 UMHKOM Bil
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LIMHKY BiIOKPEMIIIOIOTHCS TTO3UTUBHI HOHH, i BiH
CTa€ HETaTHBHO 3apsi/DKeHUM, a BYTUIbHUI CTpH-
XeHb — IO3UTHUBHO 3aps/DKeHUM. ByruibHum
CTpUXEHb 1 IMHKOBA MOCYAWHA € €JIEKTPOdaMM.
Mix eneKTpoJaMHM BHHMKA€E EJIEKTPUYHE IMOJIE.
SIKio eneKTpoar 3'€IHATU IPOBIIHUKOM, TO B
[IPOBIIHUKY IPOXOAUTUME EJIEKTPUIHUI CTPYM.

3 KUIBKOX TrajibBaHIYHMX €JIEMEHTIB MOXHAa
ckiacta 6arapero (puc. 35). LIMHKOBI MOCYIUHHA
eleMeHTiB Oarapei i301bOBaHi OIHA Bil OJIHOIL.
L[MHKOBa MOCYIMHA TEPIIOTo €JIeMEHTa 3'€IHY-
€ThCS TIPOBITHUKOM 3 BYTUIBHUM CTPMIKHEM NIpY-
roro, HMHKOBA MOCYAUHA IPYTOro — 3 BYTUIBHUM
CTPpMKHEM TpeThoro. Binl LIMHKOBOI MOCYIUHH
MEPIIOTo €JIEMEHTA i ByTUIbHOTO CTPVIKHS OCTaH-
HBOIO BMBEAEHO ABI METAJIEBi TJIACTUHKH, SKi €
roJirocamu 6arapei: HecamueHum i NO3UMUBHUM.
puc. 35 Axymyasrop (BiZl JaTHHCBKOTO accumulator —
36upay). HaiinpocTilunii akyMyJISTOp CKJIaAa€Th-
¢S 3 IBOX CBUHLIEBUX IUIACTHH (€JIEKTPO/iB), BMi-
IIeHUX y BOOHMII PO3YMH CyIb(aTHOI KUCIIOTH.
1106 akyMyJsITOp CTaB KEPEIOM CTPYMY, Kpi3b
HBOrO MPOIYCKAIOTh CTPYM Bil SIKOrO-HEOYIb
mkepena. Lleit npoilec Ha3MBAETLCA 3apsiKaH-
HAM aKyMyJsiTopa. Y npoleci 3apsKaHHs BHaC-
JIAOK XiMIYHMX peaklliii OOWH €eJIEKTPOA CTae
MNO3UTUBHO 3aps/KCHUM, a iHIIWA — HETaTUBHO.
[Ticsis 3apsKaHHS aKyMyJIsITOp MOXHa BUKOPH-
CTATH SIK CAMOCTIMHE [DKEPEJIO CTPYMY.

KpiM cBUHIIEBUX, a00 KHUCJIIOTHUX, aKyMYyJisi-
TOPIB IKXPOKO 3aCTOCOBYIOThH 3aJ1i30HiKeJIEBi, 400
JIYKHi, aKyMyJISITOPY, B SKUX BUKOPMCTOBYETHCS
BOJHMUIA PO3YMH JIYTY, @ TUIACTUHU CKIIANAIOThCS —
OlHa i3 CIIPECOBAHOIO 3aJi3HOTO IOPOLIKY,
iHma — 3 mipokcuay Hikemo. Ha pucynky 36
300paxkeHO aKyMyJIATOP.

BHKOPHCTaHHSA JDKepesa CTpyMy. AKyMYJIsITO-
pPU LIMPOKO BHKOPUCTOBYIOTHCSI B TEXHIilll ISl
OCBITJICHHSI, 3aIlyCKy aBTOMOOUIBHOIO IBHIY-
Ha, XUBJIEHHS €JEKTPOEHEPri€lo ITiJBOIHOIO
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YOBHA ITiJI BOAOIO, PYXYy €JIEKTPOBi3KiB (eeK-
TPOKapiB) Ha HeBeJIUKi BiacraHi. Pagionepena-
Bayi Ta iHIUA pajgioanapaTtypa IUTYYHHX CYYT-
HUKIB 3eMJIi AiCTalOTh €JEeKTPOXHUBIEHHS Bil
COHSIYHMX aKyMYJSATOpHUX Oartapeii, 1o BcTa-
HOBJICHI Ha HUX.

Ha enexTpocTaHuisiX eJEKTPUYHHUI CTpYM
BUPOOJISIIOTH 3a IOTIOMOTU Fre HepaTopiB (Bin
JIATUHCBKOI generator — cmeoprosay, eupob-
HuK), OyIOBY SIKMX BH BUBYaTHUMeTE misHiwe. Llei
CIEKTPUYHUI CTPYM BUKOPHUCTOBYIOTh Y IIPOMH-
CJIOBOCTi, CiILCbKOMY TFOCTIONApCTBi, HAa TpaHC-
1opTi, B MoOyTi.

MepesipTe cebe

Sxa GyaoBa raJbpBaHiYHOrO enemMeHTa?
[Ilo Take akymynsrop? Ska jioro 6yzosa?

S el D

TIB Ta aKyMYJISITOPIB.

AKi B¥ Moriu 6 Ha3BaTy xepena ctpymy? Yum BOHU PI3HATECA MiX c06010?

Jle 3acTOCOBYIOTh rajibBaHiYHi €JIEMEHTH Ta aKkymyJssitopu?
[ligroryitTe cTHCIIi MOBIIOMIIEHHS TIPO 3aCTOCYBAHHS TaIbBAHIYHUX eIeMeH-

R

icropuuna posiaka
I3 icTopii BinkpuTTA XiMiYHHX ZXKepen cTpyMmy.

Y npyriit nonosuni XVIII ct. npoBoauIvcs pisHOMAaHITHI JOCTIMM 3 BUSIBIICH-
Hs1 BIUTMBY €JIEKTPMKHW Ha OpPraHi3M TBapHH i monuHu. Tak, mix BIUIMBOM eleK-
TPUYHOTO CTPYMY CIIOCTEPIraiucsi CKOPOYEHHS M'SI3iB JIamoK Xabu.

Hocinu 3 nankamu xa6u niposoaus y 1786 p. iTamiiicekuit sikap Jlyimki [ans-

A

e
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BaHi (1737—1798). OnHoro pa3sy BiH nmigBicHB Ha MixHKUX raykax 3aJHi Jarnku xa6u
J10 3aJi3HMX I'PaT CBOro GayikoHy. SIkuM xe 6y:o iforo 3[UBYBaHHs, KOJIX BiH BUs-
BHB, IO M'SI3M JTallOK CKOPOYYBAIMCh, SKIIO BiH HaJaBTIOBaB Ha MilHi raykw.
TabBaHi HEMPaBUIIbHO NOSICHUB BiIKPUTE HUM SIBULIE BUHUKHEHHS €JIEKTPUY-
HOTO CTPYMY MLK MiIHMMU ra4KaMH i 3a1i3HUMU rpaTaMu GalKoHY. 3okpema, BiH
YBaXaB, 11O B JIalIkaX BAHUKAE «TBADUHHA» €JIEKTPHKA. Yol 158 s |

IpaBubHe nosicieHHs Binkputoro lanbBaHi sBMINA JaB HOTO CTIBBITYM3HEK
Aneccanaipo Bonbra. BiH ycTaHOBUB, 110 Lie siBUIIIE TIOB'SI3aHE 3 HASIBHICTIO IBOX
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pi3HMX MeTajIiB (Mib rayka i 3a/i3Hui CTPUXEHb), KOTPi IOTHKAIOTHCS A0 €IeK-
' Tpounity (pimMHu B Xa6'auiit 1anui), i 1o xa6'sya anka e BiZlirpa€ poJjb YyT-
| JIMBOTO MPWIANY, IKMH BUSBJISE €IEKTPMYHUI CTPYM. BueHuit JOCTHIKYBaB KOH-
| TAKTHM Pi3HMX METAiB i BCTAHOBUB, LIO MOAPA3HEHHS M 'SI3iB TBap#H Oyle Haii-
| GUIBLIMM 33 KOHTaKTy LIMHKY i cpibna. b

i BUHUKHEHHS €ICKTPUYHOIO CTPYMY CHOCTEPIranocs TakoX MiX KPYXKaMu |

3MOYEHHUI KUCIIOTOIO.

Takuii CTOBMYMK i3 6araThoxX CKJIAJEHUX MOMAPHO MiZHUX i UMHKOBMX ILIa-
| CTMH, PO3AUIEHMX BOJIOTOIO MPOKJIAAKOIO, [IiCTaB Ha3By BOJLTOBA CTOBMA.

f Bin 6yB no6yaosanuii y 1800 pouli i BB 06010 MOCHIIOBHO 3'€IHaHI MiHO~
. LIMHKOBI €JIEMEHTH, LLO AiCTATM Ha3By ejJeMeHTH BoisTa.

EnemenTy Bosbra i BUIKpMTI mi3Hille mxepena ctpyMy Oyiu Ha3BaHi iMeHeM
TubBani — raibBAHIYHHMH €JIeMEHTAMH.

TaIbLBaHiYHi €IEeMEHTH € XIMIYHUMH JDKEpeaaMu cTpyMy. MiX po3yrHaMH, O
3MOYYBaJIM TIPOKIAIKY, i MeTaTaMy nepedirana XiMiuHa peakitist, B pes3yJbTari IKoi
y JOKepeJii CTpyMY BiiOyBasloCsi PO3AUICHHS €NEKTPUYHO 3aPSLKEHUX YACTUHOK.

Mix noJiocaMu [Kepena CTpyMy YTBOPIOBAIOCK eieKTpuyHe rosie. Ko 3'en-
HyBaJlM TOJIOCH [UKEPENa CTPyMY, YTBOPIOBAIOCH 3aMKHEHE €EKTPUIHE KOO, B
SAKOMY TIPOXOAUB €NEKTPUIHUH CTPYM.

BuHaiiIeHH#A IDKePEJia eNeKTPUYHOIO CTPYMY BiIKPHIIO HOBY €pY B IOCTI/DKEH -
Hi eJIEKTPUYHUX SABHUILL. '

<
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TIpUnycKaioTh, 11O TAIBBAHIYHOMY €JEMEHTOBI GUIbIIEC ABOX THCAY poOKiB. ¥
1936 p. aBcTpilicbkuii apxeonor B. KeHir, npoBoasiiy po3KONH B Ipaxy, 3Hai1LOB
JAMBHUIA TIpeIMET — [IMHSHY MOCYIMHY 3aBIOBXKKH 28 cM, BCEpe) MHi 9K0i OyB
MiZIHHi LWIIHAP, 1110, CBOEIO Y€Proio, 3a ac(aibToBOIO MPOKIANKO MPUXOBYBAB
OKMCJICHUH 3aj1i3HU# OPYCOK. 4

BueHi 3'scyBanu Bik nmocynuau — 2000 poxis. JIoBro BOHY jiaMajiu rojIoBy Hal
il MpU3HAYEHHAM, OKHU Y KOrOCh HE MaifHy/la AYMKa, 11O L€ € rajibBaHIYHUM eJie-
MeHT. He3a6apoM 3HaMIUIN 1€ KibKa OCYAMH, 3'€THAHMUX 3aTi3HUMH i MiTHU-
mu cTprxHAMU. Lle BXe Gyna cnpaBXHs rajibBaHiqHa Oarapes!

BueHi peKOHCTPYIOBaIM OIMH 3i 3HAaWICHNX NPUCTPOIB, 3aNIOBHIIX HOTO Hak-
IOCTYTHIlIKMM TOTOYACHUM XMTE/SIM DilMHAMU — BHHOM, OLTOM, MOPCBKOIO
BOJIOIO i — OTO AMBa! — JiCTaNM eNeKTPUYHMIA cTpyM cuolo 1o 0,5 A i Hanpyrolo
no 0,5 B, sikuii imoB 18 nHiB! :

-~
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Haiinpocrime ximiyte pkepeno cTpymy.

Yu MoxHd B1aCHOPYY 3pOGHTH HaMTIPOCTIIMI rabBaHIYHMI eleMenT? Busi-
BISIETBCS, MOXHA.

JInsi BUTOTOBJIEHHSI TAKOTO /Kepesia Heo6XiqHo 1Ba €JIEKTPOAU — L€ CMYXKa
UMHKY i ByriibHa manuyka. CMyXKy UMHKY i BYTiIbHY MaJIMYKy MOXHAa B3SITH i3
BiANPaLbOBaHOI GaTapeiiKu KUILEHLKOBOTO JTIXTAPUKA. EnexTtponu BrukaoTscs B
COJIOHHUiIA oripok (abo cosonuit nominop). IMepesBipuTu ailo Takoro JDKepesa cTpy-
My MOXHa Ha IUKiJIbHOMY rajbBaHOMETpi a60 3a JOMOMOTM MAarHiTHOI CTPLIKM,
Hanpukian, kommnaca. Ha unninapuysy tpy6Ky, BUpi3aHy 3 MIaCTHKOBOI TLISILLI-
KH, HaMOTaTH 10 30 BUTKIB MiZHOTO APOTY 3aBLUIMPIIKU 5—10 MM (4MC/I0 BUTKIB
MiAGUPAETHCA JOCHIAHUM HUIAXOM). JliaMeTp IUIacTHKOBOTO LWIiHIpa MYCHUTH
OytH 6i1bLIMM 3a JiaMeTp KoMriaca.

KoMrmac po3MicTiTh ycepeuHi KOTYLIKH 3 BUTKAMU IpOTY. 30pi€HTYTE 110~
IIMHY KOTYLIKH 3 IPOTOM 3a HarpsIMOM MaritHoi crpiniku. [Ipuennaiite Kinui
ApOTY IO [DKepena CTpyMy. BHaciinok marHiTHoI il cTpyMy MarHitTHa cTpinka
BIIXWJIMTHCA (CpobyitTe pO3MiCTHTH KOTYIIKY TaK, 1106 MarHitHa CTpijika Oysa
mix BUTKaMu. Cnpo6yiiTe BUKOPUCTATH IS HOCIiAiB OaTapeiKy KHIIIEHbKOBOTO
nixraps).

¥ %k *k

HaiinpocTimmii BossTiB cTOBI.

HJIsi BUTOTOBJIEHHS BOJIBTOBA CTOBMA HEOGXiIHO Hapi3aTh 3 BUKOPHMCTaHUX
barapefiok 5—6 LMHKOBMX KPYITIMX [UTACTHHOK niametpom 20—-25 mM. Takoro x
PO3Mipy Hapi3zaTH Kpyrii IUIACTHHKHM 3 Mimi. 3audcTuTH TIOBEPXHi Ta 3ibpatu
CTOBITYMK i3 KPYXKiB y TaKiil OCIiIOBHOCTI: LIMHK — Mib — CepBETKa, 3MOYEHa
PO3YMHOM KYXOHHOI COJMi — 3HOBY LIMHK i T. . — OCTaHHiii €JIEKTPOI MiIHUIMA.
KOHTaKTH BUTOTOBUTH 3 MPOBINHMKIB, Y IKUX 3aYMIIEHO KiHIIi.

‘Ha miocky moBepxHio (MOXHa BUKOpHCTAaTH HEBEJIMKY TapijiKy) MOKJIACTU
KiHelb ApoTy'y BUIVISIOI CIipali, 3BepXy BOJIBTIB CTOBII i 3BEPXY APYrUii MpOBia-
HHK. /IBa NPOBITHMKM NPUETHANTE 10 TaIbBAHOMETDA. ®

* % Xk

SIK MOXHA BiTHOBHTH i 3MYCHTH NpaIIOBaTH NesKMil ac eJIEKTPHYHY OaTapeiiky
0 KMUIEHBKOBOTO JIIXTApMKa Y BiICYTHOCTi HOBOI a60 B TYPUCTUYHOMY ITOXO/i?
HocratHbo npocTo. 1 LbOoro CIi TIPOCBEPATUTH B JEKUIBKOX MiCLISIX HAKPUBKY,
3aJIUTY TYAPOHOM, OITyCTUTH GarapeiKy B HACHYEHHI PO3YMH KYXOHHOI COJIi — /Bi
CTOJIOBi JIOXKH COJIi HA TPU CKISHKM Boau. Kum'stutu Oarapeiiky B LIbOMY pO3-
uuHi 10—15 x8. ITicis 1bOro OTBOPM 3BepXy 3aMa3aTH TUTACTHIIHOM UM BOCKOM
abo napadiHoM, i 6aTapeiika 3HOBY TIpaLIOE AeSKMIA Yac.
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1 Cuna ctpymy. AMnepmerTp.
BumiploBaHHA CUNU CTPYMY

N

Koim B eJIeKTPHYHOMY KOJIii NPOXOIHTH eJIeK-
TpWUHMIL CTPYM, TO 1Ie O3HAYAE, 1110 Kpi3b rmornepey-
HWIi TIepepi3 MpOBiTHMKA pa3oM i3 pyXoM 3aps-
JDKeHUX YaCTMHOK BECh 4ac MEPEHOCUTBCS €JIeK-
TPUYHMI 3apsn. 3apsf, SAKMi NepeHOCUThCS 3a
OIVHMIIIO Yacy, € OCHOBHOIO KUIbKICHOIO XapakTe-
PHMCTHMKOIO CTPYMY i Ha3MBAETHCS CUJIOIO CTPYMY.

OTXe, CHJIOI0 CTPYyMy Ha3uBa€TbcA (isHuHa
BeJIMYMHA, [0 XAPAaKTepH3y€ eJeKTPHIYHMIA CTPYM
y Koji Ta NOPiBHIOE BiIHONIEHHIO €JEKTPHYHOIrO
3apsy ¢, MO NPOIIIOB KPi3b MonepedHHii nepepis
NPOBITHUKA, X0 9acCy HOro nNpoXoIKeHHs 7.

q ,
I:— \

SIKIIO cuja CTpyMy 3 4acoM He 3MiHIOETBCH,
TaKWii CTPYM Ha3MBAIOTh MOCTIHHAM.

3B'A30K MK CHJIOI0 CTPYMY, 3apsioM, KOHIIEH-
Tpamieio 3apA/DKEHMX YACTHHOK i mBHAKiCTIO iX
HANPAMJIEHOTO PYXY.

Po3ryissHEMO TNPOBIIHUK, SIKMI Ma€ Iorepey-
HWUIA Tiepepis mionieio S. 3a HarPsIMOK PyXy CTPY-
My Bi3bMiMO HAmnpsIMOK 3JTiBa Harpaso (puc. 37).
3apsiI YaCTMHKH piBHUIA g,. [1epepisu /i 2 po3mi-
ILIEHO Ha BiJCTaHi /.

V umtiHApuaHOMY 06'eMi nposinHuka (V= 5",
obBMexxeHoro repepizamu /i 2, MiCTUTBCA YaCTMHOK

N=n$§l

e n — KOHLIEHTpallisl 3apsIKeHUX YaCTUHOK.
3araJbHUAN 3apsifl YaCTHHOK Y 1IbOMY 00'€Mi piB-
HUi [OOYTKY 3apsiiy YaCTUHKM Ha iX YMCII0

q=4qgN =qyn-S-l.

SIK1110 IIBUAKICTL PYXY YaCTUHOK D , TO 32 4ac

; . l ;
TIPOXOKEHHSI YaCTHHKOIO / BiICTaHi I = 5 Bl
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HaCTUHKM, 110 € B 06'eMi, NPOMIYTh Kpi3b Hepe-
pi3 2.

Cuna ctpymy pipua 1 =4 , 3apsil piBHMI
q —3 qoun .S. l- t
Otxe, Maemo:

(2)

)
Bpaxyemo, o -=v :

t
[I = gynos. 1 (3)

@opmyna (3) BU3Hauae 3B'I30K MiX CHJIOIO
CTPYMY, 3apsiiOM YaCTHHKH, ixX KOHIIEHTpALi€Io i
ITBUAIKICTIO pyXYy.

[t Metanesoro nposinHuka 3aps YaCTUHKH
qp PIBHMIA 3apsiny CIEKTpoHa e. Dopmyana (3) wis

CHH CTPYMY B MeTaJeBOMy TIPOBITHUKY 3aITH-

IIEThCS TAK: ,

| I=envs | @)

A€ € — 3apsan enekTpoHa (e = 1,6:10 Kn);

M — KOHUEHTpalisl eJeKTPOHIB Yy Merai,

U — LIBUIIKICTb pyXy CJICKTPOHIB, S — rutoma nomne-
PEIHOTO nepepi3y MpoBiTHUKA.

OUmannns cnom crpymy. Ockimsxkn J=2 , TO

4
; 1 Kn :
CHJIa CTPYMY piBHa T_ . Taka oguHuUNg BUMI-
¢

PIOBaHHSI CHNIM CTPYMY Ha3MBaeThCs aMIiepom
(A) Ha yecTs ¢bpaHLy3bkoro ¢izuka AHnpe

1 Kn
AMmriepa, | A =—1—— . AMIIep € OCHOBHOIO OOUHU-
C

e MixHaponHoi cucremu (CI) i Bu3HavaeThCs
3d B3aEMO/IIEIO IBOX NapajieIbHIX IMPOBIIHHUKIB 3i
CTPYMOM, sIK Oysi0 BupilleHO Ha MixHapomniii
KOH(epeHLi 3 Mip i Bar y 1948 p.
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Amnep Angpe-Mapi
(1775—1836) - PpaHyy3b-
K isunk i maTtemarux.

Bin 3anpononysas y disunyi
NOHATTS «@NeKTPUYHN
CTPyM», nepuiy reopiio
3B'A3KY eneKTpuIHuX i
MarritHux asuwy Ta i,
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Bu3HavyeHHsA ONMHMII CHIIH c*ﬁvyMy — ammepa.
Ha pwuc.38 306paxeHo IBa THyYKi NpsMi npoBia-
HUKM, MapajiejibHi OIUH OIHO Axuo obuasa
MPOBIAHUKM Ti'€IHATH OO0 JIa CTPYMY, TO
MpM 3aMUKaHHi KOJIa 10 MPOBil f1Kax NPOXOAUTE
CTPYM, BHACJIIOK YOTO BOHM B3a€EMOLiIOTH MiXC*
c06010 — MPUTATYIOThCH, SIKILO B 060X NMPOBiAHH-
Kax CTpPYM Teue B OJIHOMY HarnpsiMi, 860 BiILITOB-
XYIOTbCS, SIKILIO CTPYM Y NPOBIAHUKAX T€YE Y MPO-
TUJIEXKHHUX HarpsiMax.

Cwuia B3a€MO/il NPOBIAHUKIB 3i CTPYMOM, SIKY
MOXHa Oe3rnocepeaHbO BUMIPATH, AK IMOKa3yIOTh
JOC/iA i po3paxyHKHW, 3aJ€XWThb Bil IOBXWHH
MPOBIAHMKIB, BIICTAHi MiX HUMH, CEDEIOBHILA, B
SIKOMY BOHM PO3MillleHi, a TAKOX Bil CHJIH CTPY-
My B MpOBiIHMKax: YMM Oinbllia cuia CTpyMy B
puc. 38  KOXHOMY npo_BinHuKy, TUM 3 OLIBLIOKO CHJIOIO

BOHU B3aEMOIIOTH.

Ans Toro, wob ssecTu oan- JLiisi Toro, 106 BBECTH OAMHULIO CUJIM CTDY-
HUWIO CUNK CTDYMY B MIXHE-  \y B MiXHApOAHil cuCTeMi OMHKLb, HEoOXia-
POAHIA CUCTEMI OANHNLIb, HO B3$ITH TOHKi i HECKiHYEHHO AOBTi MPOBiIIHA~

HEOBXIOHO BIATU TOHKI | HEC-  Ku i po3MicTMTH iX y BaKyyMmi Ha BiacTaHi 1M
KIHN@HHO 0B NPOBIAHMKM | OIMH Bill OLHOTO.
pPOSMICTUTH IX y BaKYyMi Ha AMmnep — Li¢ Taka Cuja HE3MIHHOTO CTPYyMY,

sincrami 1m oauH 8ig ogHoro.  TPY Kiil BiIpi3K¥ OBOX TOHKHMX, HECKIHYEHHO
JIOBIUX TIAPAIEbHUX MPOBITHUKIB JOBXMHOIO 1M,

AMnep — e Taka cuna Hes- 1110 3HAXOAATHCS Ha BiACTaHi 1M OIMH Bil OXHOTO,
i i i »2:10" H

MINHOTO © now ki Y BaKyyMi, B3a€MOLLIOTb i3 CHJOIO Z : :
BiapisKM ATO)),(M T’g ngﬂx HEC- Oamunni cuam crpymy i 3apaay. Ha mpakruii,
KIHYOMN v i ;men * KpiM OAMHMULI CHUIIH CTpyMY amnep (A), 3actoco--

@HHO [OB P o BYIOTb TAKOX YaCTMHHi M KpaTHi OJMHULI CUJIIH
HUX NPOBIAHMKIB AOBXWUHOIO  crpymy: miniammep (MA), Mikpoamrep (MKA),
’M; u.lO SHGXM“TbCﬂ Ha B‘H' moaMHep (KA)

crani 1M 0AWH BiA O/HOIO, Y I MA=0,001A=10"A,
BaKyymi, B3aeMoRIoTs i3 1 MkA = 0,000001 A = 10" A,
cnnoio 2:10° H. 1 kKA = 1000 A = 10° A. |

Yepe3s OAMHULIIO CHIM CTPyMY — | A BU3Haua-
JOTh OJMHMIIO eneKTpuuHoro 3apsay — 1 Ki,

IMA=0001A=10%A, . : ;
1 MicA = 0,000001 A = 1004, T3 PAM YA RUOME: 4
1xkA=1000A=10"A. Ixjuon=1wunep-1ce1ml0a,?6olKJl=IA;lo:'
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OTxe, 3a OAHHHMIIO €JEeKTPHYHOro 3apsanxy
1 Knx npuitMaloTh 3apaa, AKHil NPOXOAMTDb Kpi3b
nonepevyHuii nepepis npopigHuka 3a 1 ¢ 3a CHIH
cTpymy 1 A,

EsleKTpyYHUIA 3apsan iHOAI Ha3UBaIOTh KinbKi-
CMI0 eneKmpuKu.

q

1=1,4=1, t=1.

t b

Amnepmerp. Cuny cTpyMy B KOJli BUMIPIOIOTh
MpUIagoM, SIKMA Ha3UMBA€ETbCA aMIIEPMET-
pPOM.

AMmnepMeTp — lie npuiaj Ul BUMIPIOBAHHS
CUJIM CTPYMy B eJleKTpuuHOMY Koui. HMoro
mKajJy mnporpaayioBaHo B amiepax, abo
YaCTMHHUX YM KpaTHMUX oguHMUsX amrnepa. Ha
puc. 39 306paxeHo 30BHilUHil BUIIAL Jabopa-
TOPHOIr'o aMIepMeTpa.

IMpuHuMn po6oTu amiepmerpa (raabBaHO-
MeTpa) OJHI€] i3 CHCTeM I'PYHTYETbCS Ha OIHIM i3
Ii¥i eIEKTPUYHOrO CTPYMY — MarHiTHii. AMIep-
METp CKJIANa€ThCS 3 JIETKOl KOTYIIKH 3 IPOTOM,
AKa PO3MILLYEThCA MiX MOJIOCAaMM IMOCTIHHOrO
marHity. JIo KOTYWKH KpimuThCcs cTpiiika. 3
MPOXOIKEHHAM €JIEKTPUYHOrO CTpyMy BiaOy-
Ba€ThCS B3aEMOis CTpyMY 3 NMOCTiHHUM MarHi-
TOM, CTpPiJIKa BiIXWJISETHCA i MOKa3ye Ha LUKai
npuiany 3Ha4YeHHS CUIU CTPYMY.

Bmukauus amnepmerpa B koao. II1o6 BuMi-
PATH CHJIY CTPyMy, aMIIEpMETpP BMHUKAKOTh Yy
KOJIO TOC/iZ0BHO (KiHeLb OQHOIro NMpPOBiIHU-
Ka € IOoYaTKOM ApYyroro) 3 TUM MNpPWJIAIOM,
CHJIY CTPYMY B SKOMY BUMipIOIOTh 32 JOIIOMO-
I'M IBOX KjieM abo 3aTHcKaviB, 1110 € HAa NIpUia-
mi, 3 mo3HaykaMu «+» 6insg oxgHiel i «—» Gins
apyroi. Ha puc. 39, a nmokaszaHa cxeMa BMHU-
KaHHSI aMmepMeTpa B KoJo i Horo ymMoBHE
NMO3HAYEHHS.
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Lle uikaso aHaTm

IIIBuAKiCTb YNOPSAIAKOBAHOTO PYXY €JEKTPOHIB Y NPOBITHUKY

Cripo6yiiMO BM3HAUMTH IIBUIKICTH YIOPSIAKOBAHOIO PYXY €JIEKTPOHIB Y
MeTaIeBOMY TPOBiTHUKY. 1 1IbOro cKopucTaiMocs ¢hopmMy.iolo (4) i BASHAYEMO
LIBUIKICTb PyXY €JI€KTPOHa:

] .

enS’

ge e — MOmylb 3apsnay erektpoHa (e = 1,610 Ku). s crnpoiieHHs
pO3paxyHKiB Bi3bMIMO CHJIy CTPYMy piBHOWO 1 A, 1uromly monepe4Horo nepepisy
1 mv® = 10° M. Mu BXe 3HAEMO, IO YHMCIO BiIbHUX €JEKTPOHIiB B 1 M’
OJIHOBAJIEHTHOI Milli IOPiBHIOE YMCITy aToMiB y 1boMy 06'emi. Lle uncio piBHe
n = 8,5-10% M’. ITincTaBMO 3HaYeHHS y NOTIEpeHIO hopmyy:

v M sM
v: _=7.10 P o
1,6-10712.8,5:10%:10°° ¢ c

OTXe, LIBUAKICTh YIIOPSIKOBAHOTO PyXy €JIEKTPOHIB CIpaBAi AyXe Mana, a

D=

; M :
IIBMIKICTH TIONIMPEHHS EJEKTPHYHOro CTpyMy Oym3pko 3-10° — (IBHAKICTH
[

MTOITMPEHHS CBIiTJIa Y BAaKyyMi).

R - 4. —— T e A R 55 SRR PP e S . St P G S B AT GBS VA

MepesipTe cebe

[1lo Ha3UBaIOTh CUJIOIO EJIEKTPUYHOTO CTPYMY?

SIK BUpaXa€EThCsl CWIa CTPYMY Yepe3 eIeKTpUYHMIA 3apsn i yac?

SIx BU3HAYAETHCS OOUHMLIA cuu ctpymy B CI — amnep?

SIK Ha3MBAIOTh MPWIAL U1l BAMIPIOBaHHS CIM CTPyMy? SIK BMUKaIOTh OT0
y KoJ10?

e S e

3asaaHHa 7

1. Cwia cTpyMy B KoJji €JeKTpu4HOi TUIUTKU 1,4 A. SIKMil eneKTpUIHWIl 3apsl

IIPOXOAMTH Kpi3b NoMnepeyHuit mepepis cripani 3a 10 xs?

2. SIka cu1a cTpyMy, SIKLIO Kpi3b IMONEPEYHM epepi3 MPOBIIHUKA MPOXOIUTD 3apsil

100 Kn3a4c?

3. 3anuIuIiTh B aMIIepax CIIy CTpyMy, sika aopistioe 2000 MxA, 100 MA, 3,5 KA.
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BumiploBaHHS Hanpyru

EnekTpuyHa Hanpyra. BonbtmeTp.

Mu BXe 3HaEMO, 1O B 3aMKHEHOMY €JeK-
TPUYHOMY KOJIi BiIOYBa€ThCA PyX BiIbHUX €JIEK-
TPOHIB, SKi YTBOPIOIOTH E€JIEKTPUYHHI CTPyM.
Lleit pyx BinOyBaeThCs il Oi€I0 €IEKTPUIHOTO
[oJisi, IO CTBOPIOETHCS IXEPEIOM CTPYMY.
OTxe, CWIM €NEeKTPUYHOIO I10JII BUKOHYIOTh
poboOTy 3 mepeMillleHHs 3apsliB, i g pobora
Ha3UBa€ETLCS pobdoToI0 cTpymy. OKpiM BeIUyM-
HM 3apsiay, poboTa CTpyMy BU3HAYa€EThCA e U
(i3MYHOI BEIMYMHOIO, sKa JicTaja Ha3BYy
eJIEKTPUYHOI HANPYTH.

Hanpyra — ue ¢i3nyna BeJMuMHa, M0 XapaKTe-
pHM3Yy€ eJIeKTPHYHE Mojie Ha MeBHii iisHLi ejek-
TPHYHOIO Kojia a00 B YCbOMY KOJIi Ta CTBOPIOE
eJICKTPHYHHIA CTPYM.

Hanpyea U na dinanyi koaa vuceavHo 0opie-
HIOE 8IOHOWEHHIO pobomu cmpymy 00 eseKkmpuy-
HO20 3apady q, Wo nepemiuyemocs 4epe3 Uuio
0iAAHKY KoAQ:

i
q

Po6ora ctpymy piBHa: A =¢q'U.

Opuauui enekTpu4noi Hanpyru. EJeKTpuyHY
Hanpyry BUMipIOIOTh Y BOJIbTax (MI03Ha4awTh B).
Tax ii Ha3BaJIM Ha YeCTh BUAATHOTO ITAIIACBKOIO
(dizuka Aneccanapo Bonwra, sikuii CTBOpUB ITep-
IIWI raJIbBAHIYHUM €JIEMEHT.

3a odunuyio enexmpuurnoi Hanpyeu 1 eoavm
(1 B) nputimaroms maxy Hanpyzy Ha KiHUsax npoeio-
HUKa, 3a AKoi poboma 3 nepemiujeHHsA eneKmpu4Ho-
20 3apady e 1 kyaow (1 Ka) no nposionuky dopigHioe
pobomi 1 dxcoyae (1 dxc):

p e LA g A
1Kn Kz

Bonsra Aneccangpo
(1745 -1827) — iraniicekuii
Qi3nkK, 0AMNH i3 3aCHOBHUKIB
YHEHHS MNPO eNnexKTpPnHni
CTPYM.

Hanpyra - ye ¢ianyrHa
BesiNYMHa, WO Xapakrepnaye
EN1eKTPUNYHE NoNe Ha rnesHIn
AINsHUI eNeKTPUYHOro kona
abo B ycbOMy KOni T
CTBOPIOE EN1EeKTPNYHNIA

CTPYM.



puc. 40
—iF-4F
- 4
a
‘.|,|+
1l
- _+
O
6
puc. 41

Ha mpakTuili BUKOPUCTOBYIOTh YaCTHHHI Ta
KpaTHi OOMHMLI: MikpoBoakT (MKB), MuTiBOJBT
(MB), xinoBonst (kB), meraBosieT (MB).

1 mxB = 0, 000001 = 10 B,

1mMB=0,001 B=10"°B,

1 MB = 1000000 B = 10° B.

DoasrveTp. MU BXe 3HAaeEMO, 1LIO BEJIUYMHY
CTPYMY B €JIEKTPUYHOMY KOJIi MOXHa BUMIpATU
3a JOMOMOTHY MpUIaay aMIIEpMeETpa.

BenuyuHy €neKTpUYHOI Hamnpyrd MOXHa
BUMIpPSATH 32 JONOMOTM TIPUJIALy, 110 Ha3UBAETh-
CSl BOJIETMETPOM.

Ha puc. 40 300paxeHO 30BHIllIHIii BUIJISI
IKUTBHOTO IEMOHCTpALIIfHOI0 BOJIBTMETpA, a Ha
puc. 41, a, 6 1oro yMOBHE IMO3HA4YEHHH.

[IpuHUMIT po6OTU BOJBTMETPA TAKOX I'PYHTY-
€TbCs1 Ha MarHiTHiM aii e1eKTpUYHOro cTpymy. Toai
B YOMY K IOJISATa€ BiAMIHHICTD y Oy10Bi aMnepme-
Tpa i BosisT™MeTpa? YBaXXHO MOAMBIMOCS Ha pyXOMY
paMKy (KOTYLUKY 3 POTOM), J10 SIKOI IPUKPIILIEHO
CTPiIKY J1aboOpaTOpHOro aMrepMmerpa i BOJIBTME-
Tpa. MM nmobayuMo, 10 B aMMepMeTpi KOTYIIKY
HaMOTaHO APOTOM OUIBLIOro JiaMeTpy, a Y BOJILT-
METPi IPOTOM MEHLIOro AiaMeTpy Ta OUIbLIOT KiJlb-
KocTi BUTKiB. YoMy uLe Tak, BU Oi3HA€ETECh Yy
HACTYITHUX naparpadax.

BUMIpIOBAHNES HANPYIH.

INpuragaiimo, 110 aMMepMETP B €JEKTPUYHE
KOJIO BMMKA€ETBHCS IMOCAIZOBHO. Bonsrmerp mns
BUMIpPIOBaHHS €JICKTPUYHOI HAaNpyrd BMUKAETh-
Csl B KOJIO Mapasie/ibHo.

3aTucKayi BOJBTMETpa MiA'€dHYIOTh OO THX
TOYOK KOJjia, MiX SIKUMM Tpeba BUMIpATH HaIIpyry,
NIPUYOMY 3aTUCKAY i3 MO3HAYKOIO «+» TPUETHYIOTH
10 MPOBOY, 110 € Bil MO3UTUBHOTO TOJIOCA IKe-
pena CTpyMmy, a 3 TO3HAYKOIO «—» — J10 HEraTUBHO-
ro. SIKo npUeIHATH HABMAaKH, TO CTPUIKA BOJIET-
METpa BIIXWISSTUMETLCS Y IIPOTUIEXKHUIA OiK, 1 mpu-
JlaJl He TTOKaKe HAIIpyTy i HaBiTh MOXeE 3ilCyBaTUCH.
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Ha pucynky 41, a 306paxeHo, sk Tpeba
NTPUENHATH BOJBTMETP, 100 BUMIPATH HAIIpyry
Ha JiNAHUI KONMa eNeKTPHYHOI JIaMnu, a Ha
puc.41, 6 — wo6 BUMIpATH Hampyry Ha moJio-
cax Jxepesa CTpyMmy.

NornuGTe cBOI 3HaAHHS

Enexrpopymiiina cuaa mxepena crpymy.

HuHi My He MoxeMo co6i yaBUTH XWTTH Ge3 CJIEKTPOHHUX TOOUHHHKIB,
MOOLUILHHX TeJe(hOHiB, TIOPTATUBHHX IUIEEPIB, MiHiTeIeBi30piB Ta iHILKMX eIEKTPOH-
HUX npwianis. Bes MiHiTeXHiKa XUBUTHCS MOCTIHMM CNEKTPUYHUM CTPYMOM Bil
Garapeiiok abo MiHiakymyssaTopis. Ha Garapeiikax (eseMeHTax XUBICHHS) MO3HA-
YYETbCs THIT, HanpuKnan, R20, AA, AAA, sikuii BU3Hayae TeOMETPUYHI PO3MIpH, Ta
BKa3y€TbCs 3HAYCHHS HaNpyru, Hanpuknan, 1,2 B, 1,5 B, 4,5 B.

Harpyra, sika BKa3yeThcs Ha eleMeHTax XMBJICHHS, MiHiaKyMy/JsSTOpax, aKy-
MYJIATOpAX, Ha3UBAETLCS eleKTpopymiiinoio chiiolo (EPC) usoro xxepena CTPYMY.

IHoai xkaxyts, wo EPC — ue Harpyra, Ky MOXe JIaTH IXXepeJo CTPyMy, Xo4a
1ie He 30BCiM ToYHO. [Ipo ue Bu misHaeTecs y CTapLIii WIKoJIi.

BuMipioetbest EPC y Bonbrax 3a 1onoMoru BOJIBTMETPIB.

NepesipTe cele

[Ilo Take enekTpuyHa Hanpyra?

SIX MOXHa BU3HAYMTH HATPYTY, 3HAIOYU poGOTY CTpyMy i efleKTpUIHMIA 3apsin?
AKX MOXHa BUBHAYMTH POGOTY CTPYMY, 3HAIOYM HArpyry i nepeHeceHmit 3apsn?
A MoxHa mizpaxyBaT, SKuii 3apsll MePEeHeCeHO, AKINO BiIOMi Hampyra
i pobora ctpymy?

o npwuitmMaloTs 3a OLMHMINO Hanpyru?

AK¥M NpUIagoOM BUMIPIOIOTH Hanpyry? SIK BMMKaiOTh HOro y Koio wis
BHMIipIOBaHHS HAIIPYT¥ Ha AUISTHI KoJa?

ot % o

=

l. Slka Hanpyra Ha KiHLgX MPOBIHMKA, SIKIIO 32 MPOXOMKEHHS Kpi3b HBOTO
3apsany 5 Ki Bukonyerscs po6ora 1,1 xkIx?

2. Slka po6oTa BMKOHYETBCS 3 nepeMillieHHs sapany 4,6 MxKin mo IPOBIAHMKY,
Hampyra Ha KiHusx skoro 2000 B?

3. Po3smisiHeMo wiKany BolBTMETpa Ha puc. 40. BuzHauTe LiHy NOMiIKH.
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3akoH OMa Ang O4HOPIAHOI QINAHKWN eNIeKTPUYHOro
Kona. EnexkrpmnuHui onip

AinsiHka 3@aMKHE@HOIro enek-
TPUYHOI O KONAa, sika He
MICTUTL AxXepena cTpymy,
Ha3MBAETLCS OA4HOPIAHOIO.

puc. 42

Cwna cTpymy B rpOBIAHUKY
rPSIMO NPOonNopuUiiHa Harnpyasi

Ha KiHUsIX npoBigHuKa

OLHOPIAHOI AiNsAHKKW KONa.

4,5

60 U,B
puc. 43

LT WS WP

Mu 3HAEMO, 11O eTEeKTPUIHE KOJIO CKJIANA€ETh-
cs1 i3 JpKepeia, 3'€HYBaJIbHUX TIPOBLIHMKIB i CIO-
XWBauiB. B eJIEKTpUUHE KOJIO /i BUMipIOBaHHS
CWJIA CTPYMY TOCTIZOBHO BMMKAETHCS amIiep-
meTp. JlIs BUMIpIOBaHHSI HAIIPyTM Ha OKpeMiii
AUISHIL KoJj1a TTapajieIbHO Wil AUTSHII BMUKAETh-
csi BosibT™MeTp. Taka AiAsiHKAa 3aMKHEHOro ejiek-
TPHYHOIO KO0Ja, KA He MICTHTh /pKepeja CTPyMY,
HA3MBAETLCA OJHOPIAHOIW (HANPUKIIAZ, IIAHKA
1—2, puc. 42, a). [Ls BcraHOBIEHHS 3aKoHY OMma
BUKOHAMMO TaKU# J10CITi.

CxnaniMo cxemy (puc. 42) 3 OIHUAM rajbba-
HiYHUM eJIEMEHTOM abo aKyMyJasaTopoM. BobT-
METP MPUETHAHO J0 OAHOPIAHOI AUISAHKM KOJa
12 napanensHo. Ha aitsiHui xona /—2 npuen-
HAaHO HIKEJIiHOBY JIPOTUHY (MOXe OyTH YacTuHa
cripasti Harpiaya). 3aMKHIMO K0JI0 i 3aMUIIIMO
riokasu ripuaanis. [1oTiM npueaHauMo 10 nep-
[IOTO aKyMyJATOpa MOCTiIOBHO TaKUil CaMUi
akyMmysaTop (puc. 42, 6) i 3HOBY 3aMKHIMO KOJIO.
Harmpyra Ha apoTi 30UIbIImIach yaBidi, 1 aMItep-
MeTp MOKaxe BIBiui OumbLIy cHay CTpyMy. 3a
TPbOX OJHAKOBUX aKyMyJIsATOpiB Hampyra Ha
criipasii 361IbIIYEThCS BTPUYL, Y CTUIBKM X pasiB
30i1bITYETHCS CHJIA CTPYMY.

OTXe, cyila CTPYMY B ITPOBIAHUMKY TIIPAMO MPO-
MopuiiiHa Hampy3i Ha KiHUAX MPOBiIHMKA
OJHOPIIHOI AUISIHKA KOJIa.

110 3a/ieXKHiCTh MOXHA 300pa3utu rpadiyHo
(puc. 43). Ipadik 3aneXHOCTI CHIM CTPyMY Bil
HANpyru € NpaMoI0 JIiHi€o (3a/IeXHICTh MPSIMO
TIPOIIOpLiifiHA).

VBIMKHIMO B KOJIO iHIIMM IPOBIAHUK — JIOB-
Mt a60 KOPOTHIMI, i 3HOBY BUKOHAWMO TaKy
caMy cepilo mociigiB. Xoya cuia CTpymy Oyne
iHIIOI0, O/iHAa4Y€e BCE OJHO BOHA 3MIHIOBATUMETh-
sl TIPSIMO TPOIOPLIHHO HATIPY3i.
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Y3aranbHIO04M pe3yJsibTaT AOCTIAiB, MOXHAa
3pOOMTH BUCHOBOK:

CUNa CMpyMy 6 NpoGiOHUKY NPAMO NPONOPYILiHA
Hanpy3i Ha 1020 KiHYAX:

I=kU, (1)

ne I — cuna ctpymy, k — koedillieHT rponop-

UIMHOCTI MiX CTpPYMOM i Hampyrow, sSiKuii 3a-
JIEXWUTBD BiJl BIaCTUBOCTEN MPOBIIHUKA.

[0 3a/1eXHICTh €KCIIepUMEHTAJILHO BCTAHO-
BuB y 1827 p. HiMeubkuit BueHuii Ieopr
CimMmoH OM, nposiBuIx 6arato JOCIIAIB 3 Pi3HU-
MM npoBigHMKaMHM. Llei 3aKoH Mae oro iM's.

Enexrponposimmicrs. KoediuieHT nposigHocTi
k MiX CWIOIO CTpYMY i Hampyrow 3aJeXWTh Bil
BJIACTUBOCTEM MPOBiAHMUKA, BiJl HIOr0O reOMeTpUY-
HMX PO3MIipiB Ta MaTepiany, 3 SIKOro BiH BUTOTO-
siaeHuii. Ilo 6inbuie 3HaueHHs k, To GinbINa ciUia
CTPYMY 3a Ti€l X HAIpyru, OTXe TO Kpalle Mpo-
BIIHUK IIPOBOAMUTH CTPyM. TOoMYy BeJMYMHaA K
HAa3UBAETLCS NPogidHicmio MPOBiIHUKA, a00 enek-
mponposionicmio.

Enexkrpuynnit omip. Ha npaktuni HabGararto
qacTille BUKOPHUCTOBYIOTh HE €JIEKTPOIPOBiI-
HICTh, @ BEJWYMHY, i1 oOepHeHy, sIKa HicTaja
Ha3BY eAeKmpu4Ho20 onopy, abo TIpoCTO Onopy.

ITo3HayMBLIM OMip MPOBITHUKA Yepe3

Rk
k
3ak0oH OMa MOXHa 3alIMcaTy Tak:
oLl 2)
o v B

ne I — cuna crpymy; U — Hanpyra, R — ormip.
Tomy 3akoH OMma 151 OfiHI€ET OMHOPITHOI OUISTHKHA
KOJIa MOXHa c(hopMyJIIOBaTH Tak:

Cuna cTpymy Ha oqHOpinHil AiisHI KoJ1a npsiMo
nponopuiiHa Hanpy3i Ha KiHUSX wmi€el AUISAHKA Ta
obepHeHo nponopuiiina ii onopy.
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Owm lNeopr-CimoH
(1787 - 1854) — Himeubkunii
@iank. TeopeTn4Ho i excne-
PUMEHTaNIbHO OBrpyHTYBAaB
38KOH, SIKNW BUPaxae 38 's-

30K MK CUJI0I0 CTPYMY,

Hanpyrow i ornopom.
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3a oguHuuio onopy 6epyTs

1 om (OmMm) - onip Takoro
nposigHuka, B AKOMy 3a

Hanpyru 1 B Ha A0ro KiHusix
cuna cTpymy aopisHioe 1 A.

i 10M=1E
i A

Onip nposigHuka He
3anexuTs Hi Big cunn
CTPYMY, Hi Big Hanpyrv, a
3anexute Big marepiany
nposigHukKa i Koro reome-
TROUYHUX PO3MIPIB.

'
L S —

A B St B A A 8 B

; i
} $
i i

i

OTxe, 3HAI0O4YX CHIY CTPYMY 1 OIIip, MOXHA 32
3akoHOM Oma oOuYMCNUTU HATpYTy, a 3a Harpy-
TOIO i CHJIOI0 CTPYMY — OITip NMPOBIZHUKA:

U=IR, R=—(—;—. (3)

Cnin maM'staTd, IO OIip MPOBIAHUKA He
3aJ1e-KUTh Hi Bill CHMIH CTpyMY, Hi BiJ HAMpyTH, a
3QJIEXUTH BiJ MaTeplaJIy HpOBl.IIHHKa i oro reo-
METPUYHHUX PO3MIipiB.

O punnui onopy. 3a 00unuyo onopy npuiHAmMo
1 om (OM) — onip makoeo nposionuka, 8 AKomy
3a Hanpyeu 1 B na iioeo Kinyax cusa cmpymy
dopisnioe 1 A.

I8

i A

1A A

Ha npakTuui yacTo BUKOPUCTOBYIOTH i Taki
ofMHMIIi oropy: KistooM (kOwm), meraoM (MOm).

1 xOm = 1000 = 10° Om
1 MOmMm = 1000000 Om = 10° Om.

1 Om=

Byavre ofepexui 3 eneKTpHYHMM CTPYMOM!

JlocaiKeHO, IO MPOXOMKEHHS CTPYMY Kpi3b
TUTO JIIoAuHU cwiiolo Ginsa 100 MA BUKIMKaE cep-
MO3Hi ypaXeHHs opraHisMmy. besneyHum BBaxa-
ETBCH CTPyM 10 | MA.

BepxHiii map cyxol WKipA JIOAAHA Mac
nyxe BeJaukuit orip. Onip JIOAUMHM, WO Mae
CYXy IUKIpYy, AOCTAaTHHBO 3HAYHUM — OIM3BKO
15 000 Om.

3a 3akoHoM OMa, BpaxoBYIOUM BEJIMKHAH OITip,
HeOe3neyHi CTPYMM MOXYTh BAHUKHYTH 3a 3Ha4-
HOI HAnpyru. AJie y BOJIOroMy NpUMILLEHH1, KOJIX
WIKipa JIIOJAWHU BOJIOra Ta ii OIip pPi3KOo 3MECHIUY-
€ThCs, HeOe3neyHolo MoxXe OyTU HaBiTh HAIpyra
y 12 B. Ilam amaiime npo ue.
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icTopu4Ha aoBiaka

Ieopr-Cimon OM posmoyaB JOCHIIKEHHSA B ranysi eJlekKTpuku B 1825 poui.
[Tepiui nocnian OM NpoBOAMB, KOPUCTYIOYUCEH BJIACHOPYY BUTOTOBJIECHUM JIXEpe-

JIOM CTPYMY.

Jnst OLHIOBAHHS i NOPiBHAHHS BEJIMYUHU CTPYMY, 1LIO IIPOXOAME IO ITPOBIIHM-
Ky, OM BUKOPUCTOBYBAB MarHiTHy cTpiiky (auB. «Jlii enexrpuyHoro crtpymy»). Illo
- OLIbLUMIA KYT BIAXWIECHHSI CTPITKH, TO OGUIBLLMI CTPYM ITPOXOIMB IO MPOBIAHMKY. |
3akoH Oma Juis aiisiHKy Kosa 6y ony6ikoBaHuit 1827 p. B nipaii «[aibBaHiu-
He K010, po3pobieHe MateMaTuuHO 10KTOpoM I. C. OMom».

' 1 3anexHicTb onopy NpoBiaHMKA BiA MOro [OBXUHM,
nnouwi nonepe4yHoro nepepiay ra marepiany

3anexHicTh ONOpY IMPOBiAHMKA Bil HoOro reo-
METPUYHHUX PO3MIpiB i pEYOBHMHHM, 3 AKOI BiH
BUTOTOBJIEHMI, Briepule AOCHiAHUMM crocoboM
ycTaHOBUB OM:

eAEKMPUMHUU ONIp NPAMO NPONOPYItUHUU 006~
HCUHI NpoGIOHUKA, 00epHeHO NPONOPUItHUN nioui
1020 nonepeuroeo nepepisy i 3arexcums 8i0 peyo-

8UHU NPOBGIOHUKA.
IR

R
R=p—. 1
P S (1)
ne R — omnip mpoBigHuUKa, / — JOBXMHA,
S — IUIOLIa nonepeyHoro nepepisy, P (YUTAETh-
csl «po») — KoeilieHT MPOnopuUifHOCTI, KUK
3a7IEXUTh BiJl MaTepially TNMpoBiAHMKA i Ha3u-
BAETBHCS RUMOMUM ONOPOM.
3 wi€i hopMynu BUILJIUBAE:
|
=

3a 00UHUUIO NUMOMO20 ONOPY NPULIHAMO NUMO-
Muli onip npogéionuka 3aedoexcku 1 m, naowero none-
peurozo nepepizy 1 M°, wjo mae onip 1 0m:

1OM-IM2
M

=10OM'M
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EnexkrpuyHnii onip npamo
nNPOonopuUinHnA LOBXNHI
nposigHnka, oGepHeHo
rnponopuinHniA nnowyl noro
nonepeYyHoro nepepiay A
3aN16XNTb BiO PEYOBUHN
nposiaHuKa.
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puc. 44

* 3 1BOX HIK@NIHOBUX NPO-
BiaAHMKIB 3 OLA4HAKOBAM
nonepeyHnM nepepiaom
[oswunii mae Ginbuni
onip,

® 3 4BOX HIKeNIHOBUX NPOo-
BlaHwvkiB ogHaxkosol Kos-
XunHun Ginslumvii onip Mae
APOTUHA 3 MEHLLINM
nonepeYHUM nepepiaom,

® 3 ABOX OQHAKOBMX 38
pPoaMipamMu nposigHuKie
HikeniHosuid mae GinbLunii
onip, HiX MiaHA,

OcCKiIbKM HaMyacTillle TUIONIy IOINEePEYHOro
repepi3y IMPOBiAHMKA BUPAXalOTh Y MM’, KOpH-
CTYIOThCS i TAaKOI TMO3aCHMCTEMHOIO OJAMHULEIO
ITMTOMOTO OIOPY:

1 Om -1 Mm?
IMm

Bupas (1) MM MOXEMO OTPUMATH OOCITITHUM
cnocobom. I[IpopobiMo Takuii gochmil: y KOJO
JoKepesia CTpyMy Mo 4ep3i BMUKAaTUMEMO pi3HI
ITPOBITHUKHU: HIKEJIIHOBI MPOBIAHUKM OJHAKOBO1
TOBLLIMHHU, ajie Pi3HOI JOBXUWHHU; HIKEJIIHOBI ITPO-
BiIHMKHU OJTHAKOBOI JIOBXXMHU, aJI€ Pi3HO1 TOBLLM-
HH, i HapeuITi, HiKeJIHOBUI i MiIHUI MPOBIAHU-
KM OIHAKOBOI JOBXWHHU i TOBIIMHU (puc. 44).
BU3HaUMBIIY CHJIY CTPYMY i Harpyry B KOXHOMY
JOCJIiIi Ta 0OYMCIMBILU OITiP KOXHOTIO 3 MPOBiJ-
HMKIB 3a popmyJioro (1) mobayumo, 110:

* 3 IBOX HiKeJiHOBMX INPOBITHUKIB 3 00HAKO-
GUM nonepevHum nepepizom 008uwiui mae binb-
wuii onip,

* 3 IBOX HiKeJIIHOBUX MPOBiIHMKiIB OAHAKOBOI1
IOBXWHU Oinbuiuii onip Mae opomuHa 3 MeH-
UM nonepeMHuUM nepepizom,

* 3 IBOX OJHAKOBHUX 3a PO3MipaMu IPOBITHUKIB
HiKeAiHo8Ul mae Ginbluuil onip, Hixne MIOHUIL.

Otxe, My oTpuMasi opmyay (1) 3ay1exxHOCTI
OIoOpy MNPOBIAHWKA Bil HOro JOBXWHHU, ILUIOLUI
IIOTIEPEYHOT0 Mepepi3y Ta MUTOMOIO OIIOpY.

Po3misiHbMO 3HAYEHHSI MMTOMUX OIOPIB /€S-

KMX PEYOBHMH 3a KiMHATHOI TeMIlepaTypu, IO

rmoaaHi B Tabmiii 2.

oy v . " Tabmuus 2.
IMuToMuil omip TeAKMX PeYOBHH i cIIaBiB
IIpoBinHuK p, OM'M IIpoBiaAHMK p, OM'M
AmoMiHIHA 2,8-10°% Cpibno 1,6:10°%

' Bonbdpam 310 Craib 12-10-8
I'padit 3-10°° LuHK 6,1-10°*
3aiizo 10-10°% dappop 107
301010 241078 EGoHiT 1020 |
Mias 1,8:10°8 Bozna 10
Hikenin (crian) 40-10°% (TMCTHIBOBAHA)
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Ak 6aummo, meramu (cpibsio, Mimb, 307070,
aNIOMiHIA) MAlOThb HEBEJMKWI IMUTOMMIA OITip, a
HAMKpAILli MPOBLIHUKM CNIEKTPUKH — L€ CPIOII0 i S1ng nimiii @ IEKTPONEpe-
Mins. s .!Iil.{iﬁ eﬂeKTpor_IepenatIi BUKODUCTOBY-  nay/ BUKOPUCTOBYIOTS
I0Tb ATIOMIHI€BI Ta MilHi MPOBOMM, IO MAIOTb g oo wrivioni ra MizHi npo-
HEBEJTMKWU TUTOMMIA OITip.

B enexTpuyHHMX JJaMnax po3XapeHHs, eJleK- 8044, IHOMWIOTE HOBEAN-
TPOHArpiBaJbHUX TNpuWJanax, A¢ MOTPIOHHH KWiA mAToMmiA onip.
BEJIMKMI OMNip, BUKOPUCTOBYIOTH CHelialbHO
CTBOPEHi CIJIaBM, IO MAalTh ITMTOMHU OIIip,

OUIBIIMI 32 MTUTOMMIA omip 3aji3a, HaNpUKIIaJ,
HiKeJiH.
@apdop T1a €O6OHIT MAKOTh AYyXKE BEIUKHIA

IHATOMUM orip, v 10*°—10* pa3 6iibiuunit 3a mUTO- Benunyuna, o6epHeHa 1o

MUit Omip 3aii3a, TOMY BOHM — THIIOBi Ji€eK- nuromoro'onopy Ha3n-
!

TPHKH, TIDAKTIHO HE MPOBOASITE EEKTPHIHOIO oo ao wey murOMOIO 816K

CTPYMY, iX BAKOPHCTOBYIOTb 5K 130JISITOPH.
[onibHO 10 Toro, AK BeMuMHA, oGepHena 1o POMPOBIGHICTIO,

OIopYy NPOBIIHMKA, HA3UBAETHCS €JIEKTPOIIPOBII-
HICTIO, BeJMYHHA, OOepHeHa 10 NMMTOMOIO ONOpY,
HA3UBAETHCA MUTOMOIO €JIEKTPONPOBIIHICTIO.

IOTNRNOTE CBOI SHaHH#A
Y 4oMy NpPHYMHA eJeKTPHYHOro omopy Metakis? Po3rissHbMO NPUPOLY eleK-
' TPAYHOIO OIOPY METaJIeBUX MPOBIAHUKIB. AAKOU €JEKTPOHU B MPOBIIHUKY HE
3a3HaBaJIM HisIKMX TEPELIKO] I1il Yac CBOTO PYXY, TO BOHM ITiJl Hi€I0 €JEKTPUY-
HOTO T10JIs pyxanucs 6 HeoOMexeHo 1oBro. Hacrnpasli eJIeKTpOHM B3aEMOIIIOTh
'3 loHaMHM (aTOMaMM) KPUCTAJIIYHOI I'PATKM METAJIiB, AKi KOJIUBAKOTHCS HABKOJIO
MOJIOKEHb piBHOBaru. BHacniiok BTpaTH eleKTpOHAMM €HEeprii IMix 4ac Iux
B3a€EMOJIIN CITOBLIBHIOETHCS IX YIIOPSAIKOBAHMIA PYX, i Yepe3 rmonepeuHui mepe-
pi3 NMPOBUIHMUKA MPOXOAUTh MEHINA KiIbKICTh 3aps/IXEHUX YaCTUHOK 3a OIM-
HUILIIO Yacy, TO6TO 3MEHIIYETHCS CUJIa CTpyMy. MoxHa nepeadayuTH: 110 JA0B-
LM MPOBIAHUK, TO Oijbllle pa3iB €EKTPOHM, HIO PYXalOThCH BIOPSAKOBAHO,
B3a€EMOIIATUMYTE 3 HOHAMU METay, OTXe, OibimM 6yae i omip. I HaBnaku: 110
OimpIIMI TTONEpeYHUii nepepi3 NMPOBiTHMKA, TO OLIbIIA KiJIbKICTh €JIEKTPOHIB
Oepe yyacTh y BIOPSAKOBAHOMY PYyci i TO MeHIIMM Oye ormip. Orip, 9K MU BXe
3HAEMO, 3aJIeXXaTUME TaKOX BiJl BHYTPILIHbO1 OY10BM NPOBiAHMKA, MaTepiay, 3
SIKOTO BiH 3p00sieHuii, 60 BHYTpIllIHA OyJ0Ba IMPOBiAHMKA BU3HAYATUME 4aCTO-
Ty 3iTKHEHb HOCIIB €JIEKTPUYHMX 3apsi/iiB 3 HOHAMM IpaTku. He BUKIIOYEHO i
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BIUIMB TeMIlepaTypH NMPOBiXHUKa, 60 3i 3pOCTaHHAM TeMIIepaTypH iHTEHCUBHI-
IIMM CTa€ TEIIOBUM pyx HOHIB aTOMIB KPHUCTaliYHOI I'paTK# i, OZHOYAaCHO,
eJIEKTPOHiB, TOOTO 3pocTaTUMe KUJIBKICTh 3iTKHEHb €JIEKTPOHIB 3 HOHAMM I'paT-
KM, 1110 TAKOX 3YMOBJIIOE 3pOCTAHHS OIIOpY.

MepesipTe cebe

1. SIx ¢popmymoeTncs 3akoH Oma? Ilpo 38'A30K AKMX TPBOX OCHOBHHX €JieK-
TPUYHUX BEJIMYMH HaeTbes B 3aKoHi Oma?

IIlo Take eneKTponpoBiAHicTs? B AKMX ONMHMLAX BUMIPIOETECH €JIEKTPOIpO-
BiTHiCTB?

II1o Take omip nposinﬂnxa" B AAIKMX OOMHULISIX BUMIPIOETHCS Ortip?

HK, 3HAIOYM CHJIYy CTPYMY i OITip MpOoBiIHHWKA, MOXHA BU3HAYUTH Hanpyry Ha
KiHLSIX TIpoBigHMKA?

Bin 4oro 3anexuTs orip rnpoBigHuKka?

Y SIKMX OOMHMLIAX BUPAXalOTh MUTOMUM OITip NMpoBiIHHKA?

Pl

o

3aspaHun 9

1. 5K 3MiHMTBCS OMip METaJeBOi APOTUHH, SKINO 30iNBIIMTH Y 2 pa3H ii JOBXHHY?
TUIOLLY MONEPEYHOro nepepisy?

2. Sk 3MiHUTBCS OIMIp APOTUHHU, SKILO OAHOYACHO 30UTBIIMTH Yy 3 pa3H il JOBXUHY i
niametp?

3. 3a nHanpyru Ha KiHUgX npoBigHuMKa 2 B cuna crpyMy B HeoMy 0,5 A. Axoio Gyne
CHJIa CTPYMY B IIPOBiIHHUKY, SIKILIO HAINpyra Ha Moro KiHuaX 30u1biuThCA 00 4 B?

4. Ha pucyHky 45 300paxeHo rpadik 3aJIeXXHOCTI
CHJTM CTPYMY Bill HAMpPYTH [JIsl ABOX IPOBiIHHU-

I;AA A KiB A i B. flxuii 3 MpoBiDHMKIB Ma€ MEHILHUIA
onip? Bu3HauTe oITip KOXXHOIO NMPOBiTHUKA.

5. Bwu3HauTe omip NpoBiAHUKA, BATOTOBJIEHOTO 3
aJIIOMiHIEBOTO ApoTYy 3aBAOBXKM 80 M i ruio-
1IIe10 IornepevyHoro nepepisy 0,2 MM

| 6. Ha pucyHKy 44 ckiaieHO eeKTpHYHE KOJIO 3

| HiKeJIIHOBUM MPOBIIHUKOM 3aBAOBXKHU 120 cMm

b - i mIomelo nmonepeyHoro nepepizy 1 MM’ Bus-

2.4 68100 HauTe MUTOMMIA omip HikeniHy. [TopiBHsiiTe 3

TabnUYHUM 3HadyeHHsAM. (CkopucraiiTech
puc. 45 nokazamu npunanis: U=0,5B,I=1A.)
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1 8 PeocTtatn

Ha npaxktuiii yacto HeoOXiZHO 3MiHIOBaTH
CWJIY CTPYMY B €JIEKTpMYHOMY Koii. s uboro
BUKOPUCTOBYIOTbCS MpWIaAM, IO OTPUMAIHU
Ha3By peoctaTd. OTXe, peocTaTH — lie NPHJIAJH,
NpPH3HAYEHi /1A Pery/l0BaHHA CHJIH CTPYMY B KOJI.

Peocratu OyBaloTh MOB3YHKOBI 3 KOB3alOYUM
KOHTaKTOM (puc. 46, a), y BUIVIANI MarasuHy
pe3ucTopiB (puc. 46, 6) abo BaxiabHi (puc. 46, 8).
" IloB3yHKOBI peocTaTy CKJIaJaloThesl 3 KepaMiy-
HOIO LIWTIHApPA, Ha AKOMY HaMOTaHO JIPIT i3 BE&JIU-
KUM ITATOMUM OIOPOM. 3BEpXy LWIHApPA po3Mi-
IIEHO METAICBUI CTEpPXEHb, IO SIKOMY KOB3a€
MeTaJIeBU KOHTAKT. ENexTpuyHuiA CTpyM IIpOXo-
AUTD Kpi3b 3aTHCKa4 Ha CTEPXKHi 10 PyXOMOT0 KOH-

TaKTy 1 Jaii BUTKAMH ApOTY Ha IHILMI 3aTUCKAY.

Y BaxuILHOMY peocnm OITIp 3MIHIOETBCA CTPUOKO-
NOMIOHO LLUTSIXOM 3MiHU TTOJIOXKEHHST META/IEBOIO BaXKe-
Ji51. TakuM YMHOM 3MIHIOETECS TORXKMHA APOTY peocTara.

Y Konax 3 MajJol CWIOK CTPYMY BUKOPHUCTO-
BYIOTh PEOCTATH Yy BUIJISAAI HAOOPY PE3UCTOPIB —
Maras3mHu pesuctopiB. Ha BepxHiit Ha-
KPYBLI MarasMHy pe3uCTODiB € MiHA TUTACTHHA 3
pogpuBamy. EJIEKTPUYHMM KOHTAKT MOXHa BCTa-
HOBJTIOBATH CIELUATbHUMH MIIHHMH CTPYDKHSIMU.
SKI10 BCTABUTU BC1 KOHTAKTHI CTPYKHI Y PO3PUBH,
TQ CIPYM TEKTUME [LIACTHHOIO, OITp KOl HaJA3BM-
JaiHO Ma/Ivii, OTXKe, OITP YChOro peocrara lipak-
TAYHO JIOPIBHIOBATHME HYIIO. AKIUO SIKMICH KOH-
TAKTHUI CTPHXECHb BUMHATH, CTPYM ITPOXOTUTHME
Kpi3b BIiIMOBiZHUK pe3ucrop. BuitMawuu pisHi
CTPMKHI, MOXHA JTICTAaTH Pi3Hi 3HAYEHHS OTOpY.

TR PRUR ST IR LR )

IMoximbaMK Hanmpymu. SIkKuio peoctar Mae TpuU
KJIeMM: JIBi MiI'€AHAHO 0 KiHLIIB OOMOTKHM, TPETIO —
JI0 TIOB3YHKA, TO TAKWM Pe3UCTOpP 3MIHHOIO Oropy
MOXE BMKOPHUCTOBYBATHCS B EJICKTPUYHOMY KOJI SIK
TIONUIBHUK Hanpyru (puc. 47, a). YMOBHE 1103HaYeH-
Hs peocTaTta 300paXeHo Ha puc. 47, 6, cxeMy BKITIO-
YeHHS IMOAUTLHMKA HATIPYTH 300paxkeHo Ha puc. 47, 6.
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MepesipTe cebe
[1lo Take pe3uctop?

A e T

115t Yoro MpU3HAYEHUI peocTar?

YoMy B peocTaTax BAKOPHCTOBYIOTh APIT i3 BETMKUM ITMTOMUM oropom?

SIK Ha cXeMax eJeKTPUYHMX KiJT 306paxaioTh Pe3UCTOp i peocTtar?

SIki peocTaTH 3a KOHCTPYKLI€IO BY 3HAa€Te?

Sk ci1in yBIMKHYTU B KOJIO €JIEKTPUYHY JIAMITY i MOB3yHKOBHM# peocTar, 1100
HUM MOXHa GYJI0 pEery/IIoBaTH CHIIy CTPyMy B JIaMIti? HakpecniTe cxeMy Tako-
ro 3'eqHaHHA. K Tpeba BilMOBIIHO 10 CXEMM MEPEMICTUTH TOB3YH peocTara,
11106 TaMria cBiTWIacs sickpasiue?

1 g 3anexHicTb onopy NpoBiAHUKa BiJ TeMmnepaTtypu
R e T e T R S T 0 T R N SRR LA LR

R O RS ) R R SN

| B 3 ONNONTY e
puc. 48
3 nlaBnLLBHHAM TeMINe«

parypwv onip Metanls
306/N1bLLYETHCA,

Mu BXe 3HAEMO, IO OMmip MPOBIIHMKa 3a-
JIEXUTH BiJl 1Or0 JOBXUHM, ILIOLLII MTOTIEPEYHOTO
nepepisy, Marepiay.

BusiBiisseThCs, IO OIip MPOBIAHUKA 3aJIEXHUTh
TaKOX i BiZ ioro TeMIiepaTypH.

[Mepi, HiX CKJIACTH €JIEKTPUYHE KOJIO 32 CXe-
MoI0 puc. 48, minroryitMo NpoBITHUAK Y BUIVISIL
cripaii. Jist 1bOTO Bi3bMIMO TPOBIJ i3 BEJMKUM
rmuTomMuM omopoM miamerpom 0,1-0,2 mm. Lie
Moxe 6yTH 3ami30, Hixpom, Bonbdpam. Ilin‘en-
HaitMO CITipaJib JO KJIEM.

3aMKHIMO eJeKTpMYHE KOJO i BiIMITBMO
nmokasu ammepmerpa. HarpiBaiimo cripanb 3a
JOTIOMOTM HArpiBHMKa. MM 1mo6ayumo, 1o Mi-
pOI0 HarpiBaHH$ IMOKa3W aMIl€pMETpa dbikcyoTh
3MEHIIEHHsI CTpyMy. 3rizHo 3 3akoHoM OMa,
3MEHIIIEHHSI CTPYMY CBiIYUTH NMPO 30UTHLICHHS
ornopy Apoty cripai. Takuil pe3yIbTaT MA Oep-
XMUMO 3 yciMa iHILIMMHA METaJIaMMU.

OTXe, 3 NiOSUUEHHAM meMnepamypu oOnip
memanie 36iNbUyEMuvCA.

MMo3HauumMo 3a Temmeparypu 4, = 0 °C omip
MpoBinHUKA R, 32 JOBUIbHOI TEMIIEpPaTypH 7 €
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ortip O6yze R. Jocnin mokasye, 110 BiTHOCHA 3MiHa
OIOpy TIPOBIAHMKA MPSAMO IPOMOpILiiiHA 3MiHi
TEMIIEPaTypy f Ha OKpPEMMX IUJITHKAX KoJia.

Lle MOXHa 3arucaTy Tak:

’ R;oR" =a(t-1,), (1)

|
| 3
e o — TeMIlepaTypHUil KoedillieHT oropy,
t =t °C — noBizbHa TeMIieparypa.
@i3uyHMI 3MICT TeMITepaTypHOro kKoedillieH-
Ta OIOPY BCTAaHOBUMO 3 opmyiH (1):

e fsly ok . (2)
> Ry 1-1,

Otxe, memnepamypnuii koeghiuichm onopy
YUCENbHO pIBHU GIOHOCHIU 3MIHI onopy npogio-
HuKa 3a iozo Haepieannsa na 1 °C. (3ramaiitmo, 1110
1°C=1K)

115t MeTaneBUX MPOBITHUKIB BeauyuHa o > 0 i
HE3HAaYHO 30UIbIIYETHCS 3i 30UTBIIEHHSAM TEMIIE-

paTypu.
\A i r

KHICTh NHUTOMOTO OHOPY I;"Bsﬂ’si IHHKA Bl
MIICPATYPH
JInst BU3HAYEHHA 3aJIEXHOCTI NUTOMOTO

onopy Bin Temriepatypu y dopmyny (1) migcras-

MO 3HauyeHHs onopy R = pé 1 Ro =Py é
IIpoBenimo po3paxyHkH (t, = 0 °C) i orpumaemo:
p=py(+ar) 3

e p, — nuroMui ormip 3a 0 °C.

s dopmyna (3) Bupaxae 3anexHiCTh ITUTO-
MOTI'0 OTIOpY BiJl TEMIIEpaTypH.

3ajIexXHICTh ONMOpY METATiB Bill TeMIepaTypu
IIMPOKO BUKOPHUCTOBYETHCS IS BUMipIOBaHH:A
TEMIIEpaTypH Ha MPaKTUIli y BUMipIOBaJIbHii TeX-
Hilli, B TEpMOMETpax Omopy.

st po6oyoro enemMeHTa TEPMOMETPIB OMOpY
3a3Bu4ail OepyTh TUTATUHOBMIA APIT. 3HaYeHHS
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TemneparypHuii koegi-
LiEHT Oropy YNCcensHo
PIBHUA BIAHOCHIA 3MIHI
ornopy nposigHuka 3a
uoro HarpisarHs Ha 1 °C.

p=p,(1+at)

3anexHicte onopy mera-
nie Big remneparypu
LUNPOKO BUKOPUCTOBYETH-
CS1 /151 BUMIPIOBAHHS
TemMrieparypu Ha ripaktuui
Y BUMIPIOBANbHIA TeXHIL,
B T@PMOMeETPax onopy.



OIOpy 15 MAATUHOBOIO APOTY 3a Pi3HUX TEMIIe-
patyp nobpe Binomo. IlnatuHoBM# ApiT HaMOTY-
€TbCSI Ha CIIOASHY IUIACTUHKY, MOMIlIAETBCS B
miy. KiHli apoTy npMeEaHYIOThECA A0 Koaa. Bumi-
PIOIOYM 3MiHY Oropy 0OOMOTKHM 3 TEMITEpPATYypoOIoO,
BM3HAYalOTh TEMIIEPATypy 00'eKTa.

TepmoMeTpH OITOpPY A03BOJISIIOTh BUMipIOBaTH
SIK IIy>Ke HU3bKi TeMIIepaTypH, Tak i Ay>Xe BHCOKi
TeMINepaTypH, IS BUMIPIOBAHHS SIKMX PIAMHHI
TEPMOMETPH HE ITiAXOOATb.

¥ - -

/ ‘ '

;. lcTopuuxa poeigka

| Haanposianicts. Hinepnauacekmit ¢isuk Kamepninr-Ounnec (1853 —1926)
i 1911 p. BiZKpMB Han3BMYaHHO IiKaBe ABMILE, IO AiCTaJO Ha3BY HAANPOBIAHO-
. cri. CyTb UBOTO SBMILA B TOMY, LIO 3 OXONIO/KEHHSM J€SKUX METAliB 10 TeM-
| mepatyp, 6:1u3pkux fo abcomorHoro Hynsa (Huxye 25 K, a6o —248°C) ixHii
| omip, MOYHHAIOYM 3 JAEAKOi «KPUTUYHOI» TEMIIEpaTypHU 3MEHIUYETHCS CTPUO-
| KOTomi6Ho.
I

&

|

[

i

i

|

{

-~

KamepiiHr-OHHec BiIKpMB Lie SBMINE 32 OXOJOMXEHHS PTYTi B piIKOMY
renii. CnoyaTky omip pTyTi 3MiHIOETBCSA NMOBUIBHO, a 3a TeMnepatrypu 4,1 K
' (abo —268,9°C) cTpubxomnonioHo nagae no Hyas (puc. 49).

SIBuiIe HAANPOBIAHOCTI 3HAXOAUTD LLIMPO-
R omA K€ MPaKTHYHE BUKOPHCTAHHS. Lle, 30kpema,
' MOTYXHi €JIeKTPOMArHiTH, Ki BUKOPUCTOBY-
IOTBCS B TPUCKOpPIOBayax eJIeMEeHTapHHUX
| YaCTHUHOK, i CTBOPEHHS HAIIOTYXHHX €JIeK-

; TPOHHO-00YHCIIOBAILHUX MALIMH.
| [losicHeHHd  sBHUIIa HAANPOBIAHOCTI
MOXJIMBE TiJIbKM Ha OCHOBi KBaHTOBOI Teopii.
BoHo 6yno 3nilicHeHe nuuie B 1957 p. amepu-
» KaHChbKMMM BueHuMHU [x. Bapminum, JI.
T,K  Kynepowm, [Ix. IlIpuddepom i ykpaiHChKuM
puc. 49  yyeHuM, akanemikom M. M. boromoGosnm. )
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2 3'eAHaHHA NPOBIAHUKIB.
Po3paxyHKu NPOCTUX eNeKTPUYHUX Kin

1. TlocninoBne 3'enHanHHA. EjnexTpuuHi
KOJia, III0 3aCTOCOBYIOThCS Ha TMPaKTHIIi,
3a3BHYaii, CKJ1agalThCs 3 6araTbox €JIEMEHTIB:
KiJIBKOX CITOXMBAYiB, BUMIpIOBaJILHUX ITpuUa-
niB Ta gxepena crpymy. Lli ckinagosi enemeHTH
€JIEKTPUYHOTO KOJIa MOXYTh 3'€IHYBATHUCH MO~
pi3HOMY.

Take 3'€enHaAHHA eJeMEHTIB eJeKTPHYHOIO
KO0JIa, 3a AKOro KiHeub nmepuioro ejeMeHra 3'€l-
HYETbCA 3 MOYATKOM JAPYroro, a no4aTok nepiio-
ro eJieMeHTa i KiHeup Apyroro ejemMenTa (AKmo ix
JeKiJIbKa — TO OCTAHHLOI'0), HA3HBAETHLCH MOC/Ii-
JOBHHM 3'€IHAHHAM.

Ha pucynky 50, a 306paxkeHo K010 rociainos-
HOTO 3'€IHAHHA [IBOX EJIEKTPUYHHUX JaMIl Ta
aMIiepMeTpa, a Ha pUCYHKY 50, 6 — cxeMy Takoro
3'€IHaHHS.

Cuna crpymy 3a nocaizoBHoro 3'exHanusA. 3a
MOC/IIIOBHOTO 3'€IHAHHA €JIEMEHTIB €JIeKTpU4-
HOTO KOJIa CHJIa CTPYMY B OyIb-sIKMX YacTUHAaXx
KoJIa OJHaKoBa, To6TO

I=5L=1. (1)
Ile MOXHa MMOSICHUTU TaK: Kpi3b IMOINEpPeYHi

nepepi3u BCiX MOCIiI0BHO 3'€IHAHUX TPOBIIHMU-

KiB MPOXOOMTHMME 32 OOMHMLIO Hacy OJHAKOBa 3g nocnigoBHOro 3 €QHaHHs

KUTBKICTb HOCIIB 3apsiay, i CTpyM Oy/ie ONHAKOBUM  @@MEeHTI8 eNeKTPUYHOIo

y OyIb-SIKMX 4aCTMHaX KoJia. kona, cuna cTpymy 8 6yas-
Hanpyra 3a nocaizossoro 3'exuanus. Hanpyra  guew yactuHax kona

B KOJi 32 MOCTiNOBHOTO _3'enHaHHﬂ NOPIBHIOE  oanaxoBa.

CyMi HaIlpyr Ha OKpeMUX AiJISHKaX KoJja:

Lt/aTy @
Onip 3a nocaizosHoro 3'eamamns. Bukopu- :
cTaitMo 3akoH OMa /UIsl JiNAHKY Kona i okpemux | J = II o= 12 = ]? =...

NPOBIAHMKIB, 3 IKUX BOHA CKJIANAETHCSI. 3

puc. 50
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e e . o OTpuMaeMo:
U"—'U +U +U iy U=1IR, U, = IR, U,= IR,
1 2 A ne I — cuna cTpymy B Koii, R, R, i R, — onopu
S 7 Bciel AiMAHKM KoOJia Ta OKPEMHUX il YaCTHH,

Hanpyra B xoni 3a nochi- U, U,, U, — BiANOBiIHO Harnpyra BCi€l AUTSTHKY Ta
AOBHOIO 3'6AHaHHRA ROPIB- OKPEMUX 11 YaCTHH.
HIOE CYyMI Hanpyr Ha oxpe- Ockisnibk¥ i3 popmynmu 2 U= U, + U,, T0
MMX QINAHKEX KONA. _ IR = IR, + IR,,
i, CKOPOTHBILIH Ha [, MATUMEMO:
R=R,+R,.

3arajbHuil omip 3a MOCJIZOBHOro 3'€IHAHHSA
JIOPiBHIOE CyMi ONOpiB OKpeMHX NPoOBiAHHKIB (200
OKPEMHX eJIeMEHTIB K0J1a):

; ‘ {R=m+mﬂ (3)

SaransHui onip 3a nochi- 3a MOC/iZOBHOTO 3'€AHAHHS ABOX OIOPiB

AOBHOIO 3 EAHAHHR AOPIB~ Harpyra Ha TpOBIIHMKAX Ta iXHi onopwu 3B'sA3aHi

HIOE CM OI'DOPiB OKpemux cniBBinHOomeHHAM (i3 popmyan 1):

nposigrmkie (260 okpemix I, =1,

eNeMEeNTIB xona): abo

e ﬁq-]- 5 -gz_

R=R +R +R +ooo Rl RZ ,
1 2 <) o

et S R CTaTOYHO
TR )
U, R, |

MepesipTe cebe

1. Ske 3'emHaHHSA PE3UCTOPIB HA3UBAETHCS NMocaifoBHUM? K 300pa3uT nocmii-

JIOBHE 3'€[IJHAHHSA TPbOX MPOBIAHMUKIB Ha cXxeMmi?

flka eneKTpUYHA BeJTMUMHA OJHAKOBA JIJIs1 BCIX PE3UCTOPIB, 1110 3'€IHaHI ITOC/IIOBHO?

SIK 3HAWTH HANpyTy AUISHKM KOJIa, CKJIaJIeHOTO 3 KUTbKOX ITOCTiAOBHO 3'€1Ha-

HUX PE3UCTOPIB, AKIIO HAMpyTra Ha KOXHOMY 3 HUX Binoma?

4. Sk 3HaiiTH orip yci€l AUTSTHKY KoJa, CKJIaIeHO] 3 MOCIiI0BHO 3'€[ITHAHUX PE3U-
CTOPIB, SIKIIO BiZIOMO OITip KOXHOTO 3 pe3ucTopiB?

Lo o

INapaneabne 3'¢aHanna. Ilapanenbpnum
HA3UBaOTh TakKe 3'€JHAHHA NPOBIAHMKIB, KOJH
NOYATKH NMPOBIHUKIB 3'€IHYIOTHCA B OJIMH BY30., a k
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inmi kinoi — B apyrmii. Bysium 3'eqHaHb BMuKa-
I0TBCS Y KOJIO.

Ha pucynky 51, a 300paxeHo mnapaiejibHe
3'€lTHAHHS JBOX €JIEKTPUYHUX JIaMTl, 4 Ha PUCYH-
Ky 51, 6 — cxeMy LIbOTO 3'€{HAHHS.

Hanpyra 3a napaJie/ibHOro 3'c€IHaHHA CNOXKHBA-
4iB. Ik BUIHO 3 pucyHKa 51, 6, 32 nmapajiesbHOro
3'e/lHaHHS1 OOU/IBI JIAMITOYKH OJHUM CBOIM ITpO-
BOIOM INMPHUEAHYIOTBCS 10 OfHiel Touku Kosa C, a
IHIDUM — 10 TouKU B. Tomy manpyea na dinsnuyi
kona CB i na kinyax uux napaneavHo 3e€OHaHux
NpoeiOHUKI6 00HaK08a:

U=U;=1,. : (5)

Cuna cTpymy 3a napajeabHoro 3'€ananns. 3a
napajejibHOrO 3'€AHAHHSI CTPYM y Touui B
(puc. 51, 6) posranyXyeTbecst Ha 1Ba CTpymu /i /5,
- fKI cxonaThest 3HOBY B Toyni C. Lle noaiéuo ao
. TOTO, SIK MOTIK BOAM B Pivlli PO3MOALISETLCH Ha
. JIBa pyKaBH, 110 CXOASITHCS ITOTIM 3HOBY B 3arajib-
Hy Teyilo.

3po3yMiJio, 1110 Oyjie CripaBeUIMBOIO PiBHICTh:

o 1! i3 ]2’ (6)
TO0TO cuna cmpymy 6 Hepo32aiyHCeHiil 4acmuHi
K04a OOpIGHIOE CYMI CUA CIPYMIG 8 OKPeMUx napa-
AeAbHO 3 €0Hanux npoeionuxax. 11eii BHCHOBOK 11ij1-
TBEPILKYIOTD i pe3y/ibTaTi gocuiny (puc. 31, a).

Lle MOXHa TOSCHWUTH BUXONSYM 3 TOTO, IO
ENEKTPUYHUM 3apsil HE MOXKE HAKOIIMYYBAaTHUCH B
OKpeMHX TOYKax kozna. Enektpuunuit 3apsin g,
II0 TNEPEHOCUTHCS 3a 4Yac ! y HePO3rayXeHi
YACTHHI KOJIa, PO3MNOAUISIETHCS B PO3TaAYKEHHAX
- Ha 3apsA/v g, 1 g,, TIPUIOMY

: q9=4; 4 [
[TincraBuBIIM 3HAYEHHS 3apsaAny | ¢ =— |,
0IEPKUMO: ¢

Sk P

__=__+._~_,
: l t t
Je f — yac. OrpuManu:

I=1,+1,

IO MiATBEPXKYE MPaBUIbHICTh PIBHOCTI 6.
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Cuna cTpymy B Hepoarany-
XEHIh yacTurl kona gopie-
HIOE CyMi cun CTPYMIB B
OKpemMux nNapane/lbHo 3'eq-
HBHUX NPOBIGHUKEX,



3a napanensHoro 3'€AHaHHN
npoBsia+HuKiB BeN4nHa,
o6epHeHa noaHoOMy onopy
3'eaHaHHsN, AOPIBHIOE CyMI
BennvnH, 06epHeHnx 4o
onopie poaranyXeHux
YaCTHH,

F—f-=it
=—+
R R, R,

eSS NSRS

IR

Bk P e
| PrealetoR

Onip 3a napajesibHOro 3'€AHAHHS CIOKHBAYIB.
Ocxkinbku [ = I, + I,, a 3a 3akoHoM Oma:

I=g—; I, =—(£; I, =£,
TO MAEMO:
Yoolthat
R R R
CxoporuBiuu Ha U, oTpuMy€EMO:
L b e &
R R, R, (7)

TOOTO 3a Mapane’bHOro 3'€IHAHHS NPOBIIHUKIB
BeJIM4YMHa, 06epHeHa [MOBHOMY OTOpY 3'€IHAHHS,
[OPIiBHIOE CyMi BEJTMYMH, OOEPHEHMX 0 onopiB
PO3TaNYKCHUX YaCTHH.

* Cuiu CTpYMy V JIBOX MPOBiIHUKAX Ta IXHi
OTIOPY 3 TIapaJIeJIbHOTO 3'€XHAHHS 3B'sI3aHi CTIiB-
BiTHOILCHHAM:

/e %
IZ Rl
[Tokaximo ne. Ockineku: U = U, = U, 10
IR =1;R; = I,R,
3Bincu:
LR, = IR,
Ocraroyno MaemMo:
: _Ii s _83. ' QN
R T ®

TOOTO GICHOUWIEHHSA CUA bmpymis 8 PO3ANYHCEHUX HACU-
HaX K0Aa 0BEPHEHO NPONOPILIHG 00 ONOPIS UUX HACTMUH.

Mepesipre cebe

[—

Ha repiomy pesucropi 1 B?

onopis?

Slke 3'€eHaHHA €JIEMCHTIB KOJIa HA3UBAETHCS napajieJIbHuM?
2. YoMy IODIBHIOE HAIIPyra /UIsl BCiX PE3UCTOPIB 3'eHaHUX NMapaIesibHO, AKILIO Hapyra

3. Yomy AOpiBHIOE CUjia CTPYMY B HepOo3rayXXeHiif YaCTUHI KoJia, KO BiIOMi
CUJIM CTPYMY B OKPEMMX PO3Taly XeHUX yacTUHax?
4. Sk 3aneXaThb CWIM CTPYMIB B IBOX OKPEMHUX YaCTHHAX PO3TATyKEHHA BiJ IXHiX

5. Sk OOYMC/IMTHU 3arajibHuil OIip PO3raryXkeHOol YaCTHHH! xona?
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3. PO3PAXYHKH ITPOCTUX EIEKTPUYHIIX KLJL.

MU posriasiHy/ M TOCHiIOBHE i napajielibHe
3'€MHAHHA pE3UCTOPIB, BCTAHOBW/IU 3aKOHM
MOCIIAOBHOIO i ITapaieibHOTO 3'€MHAHHS.

Po3rnsiHbMO TpUKIanY po3paxyHKy poOCTUX
CJIEKTPUYHHX KiJJ i3 MOCHIZOBHUM, Napajie/ibHUM
i aMilIaHUM 3'€THAHHSAM.

INOCIIAOBHE 3'€1HAHHA
3anava 1. Tpu pesuctopu 3 oropavmu R, =2 Om, R, =3 Omi R; =5 Om 3'enHa-
Hi MOC/IIIOBHO. AMIEPMETP, YBIMKHEHUI Vv KOJIO, rokasye I A (auB. puc. 52).
BusHauutu omip xona, Hanpyry Ha KOXHOMY Pe3uCTOpi i TIOBHY HAMpyry Bci€l
OUISHKY KOJia.

I[aHo: | 3 Poss a3yBaHH3
=2 OmMm B Cuna ctpyMy B yCiX IIOCHIZOBHO
Rz 3 OmMm el 3 €IHaMX pe3McTOpax oAaHa ¥ Ta cama
Ry;=50m I IOPIBHIOE CHJII CTPYMY B KOJII:
I=1A R1 R R3 L=h=h=I=1A
R-?2U,-? oy I g SaransHuii onip Kona:
U,-?2U0,-2? ‘ R=R,+ R, +R,,
U-=2? Puc. 52 R=20M+30mM+50M=100mM

3a 3aKkoHOM OMa 3HaXOAMMO HAMPYTy B KOXKHOMY 3 PE3HUCTOPIB!
U=IR,U=1A-20M=28B;
U,=IR,, U,=1A-30m=3B;
U,=IR, U;=1A-50Mm=5B.

IToBHa Hanpyra B koni U= U, + U, + U, a6o U = /R.

U=2B+3B+5B=10B,a6o U=1A"-10Om = 10 B.

Biamosian: R=100mM, U,=2B,U,=3B, U;=5B, U= 10 B.

3anava 2. Koo cKIana€eTbest 3 TpbOX MOCHIAOBHO 3'€IHAHUMX NPOBIIRUKIB, IPUEL-
HaHUX 0 [Kepena CTpyMy 3 Hanpyroio 24 B (Jue. puc. 53). Onip nepuioro npoBiaHu-
ka 4 OMm, apyroro 6 Om, Hanpyra Ha KiHUSX TPEThOro nposiaHuka 4 B. BusHauutu
CWJIY CTPYMY B KOJIi Ta OIip TPEThOro MpOBiIHKKA.
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U=24B | RA R2 R3 Po3B’s3yBaHHI

R,= 40mM - Ckopucraitmocst popMmynaMu ans 1io-
R,=6 Om CJIIZIOBHOTO 3’€JHAHHSA NTPOBIAHUKIB!
U3=4B R=R1+R3+R3
1-? } L I|'—"']2=[3=1
R; =17 TP 3a 3aKOHOM TOCIJIOBHOTO 3 €IHAHHS:
IR, + IR, + IR;=U (D)
Puc. 53

OCKiJIbKM Harnpyra Ha TPETbOMY OIIOpi:
- U3 - ]R_;, (2)

T0 (1) MOXHA 3a1IMcaTy Tak:
IR, + IR, + U; = U,
I'(R,+Ry) =U-U,.
3BiACH CHJIA CTPYMY B KOJIi 10PiBHIOE

U-U =
I = 3 I _24B-4B 2K
R, + R, 4Om+60M
3 opmyu (2) 3HAXOOUMO OITip TPETLOTO NPOBIAHUKA
U
I 2A

BiamoBiak:cuia CTpyMy B KOJIi CTAHOBUTH 2 A, a OIip TPETHOTO NPOBIAHKKA 2 Owm.

3anaua 3. [lingHKa JaHLIOra CKJIALAETHCSA 3i CTAMBHOTO JIPOTY 3aBIOBXKM 2 M i
TUIONIEI0 MonepedHoro nepepisy 0,48 MM?, 3'€IHAHOTO MOCIIZAOBHO 3 HiKeJiHOBUM
JIPOTOM 3aBIOBXKM 1 M i ruionteio nonepeuHoro repepisy 0,21 mm’. Ay Hanpyry
Tpeba MiZABeCTH 10 OUISTHKH, 100 JAicTaT CUIIy CTPYyMY 0,6 A?

lae=2M Po3Bp’A3yBaHHA
S = 0,48 10 m? | N 3a 3akoHoM OMa J11s JUIAHKA
Lix= 1M Rem Rk KoJa:
Seix=0,21-10"° M’ ; U
I=0,6 A e
’ R
Piw = 12:10° Om'M %sajf : y
D = 4210 OMM 3a nocmzionnf)ro 3’€/IHaHHSA
U-9 Puc. 54 3araJkHUN OMip KOoJa:
R - Rcm + Rm'rc
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3raznaiiMo, 110 omip MPOBiIHUKA JOBXHHOIO / i IJIOLICIO MOMepPeYHOro nepepisy S:

Otxe, cTpyM y KoJIi:

. '#
U =[[pcm ;:m +pm‘x ;u( J;

2M Im
U=06A-(12-10°0m M +42-10°0M- M =15B.
( 0,48-10°m? 0,21-10%2)

Bianmosiae: Hanpyra, aKky TpebGa niasectu a0 AiIsHKH, 1,5 B.
HHAPAJIEJIBHE 3'€IHAHHA

3anaya 4. YoTupu 1amMriouku, po3paxosaHi Ha Hanpyry 3 B i cuity ctpymy 0,3 A, Tpeba
BBIMKHYTH IapajieJIbHO i XMBHUTH Bill JDKepesa Hampyroioo 5,4 B. Pe3ucrop sixoro
oriopy Tpeba BBIMKHYTH TOC/IiZ0BHO 3 JIJAaMIOYKaMu ?

ﬂ1® ‘ Po3B ' da3yBanug:
U =3B n, R Maemo nociizoBHe 3’e1HaHHS 4 napaieabHO
L=03A n3® 3’€IHaHMX JTAMITOYOK | pesucropa. (puc. 55)
U=54B __m® Haripyra B KoJ1i 32 MOC/1iI0BHOrO 3’ €qHAHHS:
Rp—? & U=Un+Ups (1)
pes - ne U,= U,.
U Cuna crpyMy, SKHH [OpPOXOAUTH  Kpi3b
Puc. 55 JIAMITOYKH

I=L+L+1;+1,=4I,
OckilbKM TaMITOYKH i omip 3'€/IHaHi MOCTILOBHO, TO CHJIA CTPYMY, sIKa ITPOXOIUTH
gepes orip, Oyze piBHOIO:

f=1 =4
3a 3akoHOM OMa ISt AUISSHKH KOJia:
= RoT
Toxi (1) 3anuiemMo sK:
U=U,+4IR,;
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3BiIcH OMip pesucTopa.

B 41,
B 54B-3B =2 Om
P 4.03A
Biamosiab: omip peaucropa 2 Om.
3MIIUAHE 3'€ ITHAHHA

Jamaua 5. o xona (puc. 56) mizseneHo Hanpyry 90 B. Omnip samnu JI2 10piBHIOE
onoposi nammu JI1, a onip namnu JI3 B 4 pasu 6itbLit Bin onopy jgammnu JI1. Cuna
CTpYMy, K& CIIOXMBAETHCA B [LKepena, popisrioe 0,5 A. BusHauuty omip KOXHOT
nami, Hanpyry Ha nammax JI1 i JI3, a Takox cuiry CTpyMmy B HUX.

U=905B Po3p ’43aHH4
R,=R, Onopu R; Ta R, 3’eHadi napaienb-
Ry=4R, HO. 3araneHui Onip wiel JUTMHKH:
I=05 A Sl
Ry, Ry, R3 -7 R, i g e
Ul, U3 - ? 2-
A P DR

Puc. 56 R,+R, 2R 2
Omnopu R;, Ta R; 3'exHani nocinosHo. OTXe, 3araJlbHUM omip:

R=R;;+ R,
R=%+4R1=4,5R1. (1)

3a ITOC/TIIOBHOTO 3'€HAHS CTPYM Y BCbOMY KOJIi OJTHAKOBHH:
13 =I]2=I=0,5A

3a 3akoHoM OMa Wis JUISHKY KoJia:

=—q= Al =180 Om
I 05A
3 dopmynu (1) :
i
4,5
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e v

_ 1800m
4,5 Om

Omnip namnu JI3 (3a ymoBoio)  R; = 4R,= 160 Om
3a 3akoHOM OMa [u1si DiITHKA KoJa:

1=R2 =40 Om.

U; = IR,

U;=0,5A1600m=80B
Ockinbky napanesnsHo 3'eaHani namnv JI1 i JI2 MaioTh OIHAKOBWIA OIlip, a TAKOX
BOHH IOCNINOBHO 3'€tHani 3 JI3, To MOXHA 3anMcaTy, 1io:

U=U,=U-U,

U;=9 B-80B=10B. ‘ _
3rigHo 3 3aKOHaMH MTOCIIIOBHOTO i MAPATENBHOIO 3'€1HAHHS NMPOBIMHUKIB (MalOUy HA
yBa3i, mo R, = R;, i U; = U,):

I=1,=I
= =Y . 188 =0,25 A
b2 R L AR e

Bianmosinas: cuwia crpymy B namnax J11 1a JI2 cTaHoOBUTS 0.25 A, y nammi JI3 —
0,5 A, oropu amn JI1, JI2 — 40 Owm, JI3 — 160 Om, Hanpyru Ha namnax JI1 ta JI2 —
10 B, JI3 — 80 B.

3anaua 6. 3naiiTi 3aranbHYN OTTip KONA Ta HATIPYTY Ha KOXHOMY pesuctopi. Cita ctpymy
BKoMi 5 A, onopu R1 = R5 =1 OmM, R2 = R3 = 2 Om. 1m0 3’¢/iHaHi 33 cXeMoIo (puc. 57).

Ri=R;=10m R2 Po3s’a3yBauus:
R;=R3;=20Om 3araneHuli omip Kosia A MOCHiNOB-
I=5A HOT'0 3’ €JHaHHs onopiB R), R,; Ta Ry,

- R-?20U,-7 R=R +R, ;+R, (D)
Pl Uy =7 Omnopu R, Ta R; 3’enaHi napaieasHo:
U,—? 1 1 ]

= e -
R2—3 RZ ‘RB
_ By
SRR PRy
Toni (1) 3anmurimo Tak:
R=R + RZR&—+R4,

, + R,
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3araJisHUM omnip KoJja:

20M-20M
R=10 1 =3 >
M+20M+20M+ Om OmMm

3a MOC/IIOBHOTO 3'€AHAHHS CHJIA CTPYMY B YCiX AiIsIHKax Kona oxHakosa. R; = R,
tomy U, = U,. 3a 3akoHoM OMa [u1ist TUIIHKM KOJia:
U =R/
U=U,=10M5A=58B
Onopu R, Ta R; 3'eqHaHi napaneibHO, TOMY Halpyra Ha HUX OJHAKOBA. 3 bopmynu
(2) 3Haxomimo omip R, ;=10m. Tomy U; = U, = U, =5B.

Biamoeiab: 3aranbHuii omnip koaa 3 OM, Hanpyru Ha pe3ucTopax R, R, R;Ta R,
cTaHoBJIATL 5 B.

v ~
£ e uixaso 3naTu |
Jomy nmaxu Moxcymsp cuoimu Ha npogodax enekmponepeoay i ix He 8paNCae enex-
mpuynuii cmpym? 11106 11 3po3ymiTi, CJIif y3ATH IO yBaru Take: TiJIO MTaxa, o
CUAMTH HA TMPOBOJ, € NapaieJbHUM BiIITaTyXEHHSIM Bil YaCTUHM MPOBOAY MiX
Jamkami rnraxa. Omnip Tina nraxa 3HagyHo OLTBIINI 34 OIMip YaCTHHY [IPOBO/JA, IO
MiCTHTBCS MDK JANIKAMM. 3a 3aKOHAMH MapaiesIbHOrO 3'€[IHaHHSA MPOBIIHKKIB
CWIM CTPYMIB Y PO3raayXeHHsIX 06epHeHO MPOMOPLIHHI ixuiM omopaM. Tomy
CHJIa CTPYMY, 11O TIPOXOAUTh Kpi3b TLIO NTaxa, AyxXe Maiia Ta Oe3neyHa s HbOro.
AJte SKIIO TITax, U0 CMANTD Ha IPOBO/I, AKMMOCH YHHOM 3'€JHAEThCH 3 3EMIICIO
(TOPKHETBCS IO CTOBITA KPWIOM, [A35000M YU XBOCTOM) — BiH Oy/1e MUTTEBO BOM-
THii CTPYMOM, SIKHMH [TPOiiZIe KPi3b TLTO IITaxa y 3eMJIO.
%k %k 3k
Yu 3anymyBanucs BU Hal TUM, AK ManeHvKka
CusHAAbHA AaMNOYKa, U0 pospaxosaha Ha 6 B,
YGIMKHEHA 8 eneKxmpu4He Koo chipani enNeKmpu4Hol
npacku, pospaxoeanoi na 220 B?
[MoauBiThCS HA CXEMY YBIMKHEHHS JIAMITIOYKH,
110 300paxeHa Ha pucyHKy 58. TyT BUKOpUCTaHO

U . 3mimane 3'eqHaHHs pesuctopiB. Pesmctop R
oy BUKOPUCTOBYEThCS, SIK -AUIBHUK Hanpyru. [lo-
g+— 0 - 3Haumo: R — orip yciel cripani, R; — omip yacTu-
a4 R-R1 HU cripai, mapajieibHO sIKiif ITiJ'€IHAHO CHT-
HabHY JaMIiodky J1. 3a 3akoHoM Oma:
‘ R
0
uc. 58 L= =—
¥ R R )
3
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ae U, — nanpyra Ha nammoyui, U — Hanpyra B CJIEKTPUYHIH Mepexi. (OcKinb-
KU OI1ip JJAMIIOYKH 3HAYHO GibIuit, HiX R 7> TO CHJIa CTPYMY B Hili TyXe Maia.)

U. U
4“—
3Biaku R R

29__&_ aﬁoR- 68"~}

—_—
¥R RN I
TOOTO CUTHANTBHY JIAMITOUKY TpeGa YBIMKHYTH 110 1/36 yacTuHM cripai.
Mo peui, My 6aunmo, 10 cxeMa YBIMKHEHHSI CUTHAJIbHOI JIAMIIOYKU B €j1eK-

\

TPUYHE KOJIO NPACcKM BiANOBiNAa€ MPUHLMIY Mii NOALUIEHUKA Harpyru.

Eadies | : e AR D

MepesipTe cebe

1. Yomy nobyToBi npuiaam y npumileHHi cin 3'€eIHYBaTH NapaienabHo?

2. Tpu npotv — 3ai3HUM, MiTHMII i CPiOHMIT — OIHAKOBOI IOBXWHM Ta OIHAKO-
BOI IIJIOLLI TIOMePeYHOro nepepisy BBIMKHEHO B KOJIO napayeyibHo. kuM po-
TOM HTHUME CTPYM OUTBLION CHJin?

3. TlopiBHaiiTe mociainoBHe i napanejbHe 3'€AHAaHHSI PE3UCTOPIB:

a) SIka BeIMUMHA OIHAKOBA JUIS BCiX PE3UCTOPIB 3a MOCIJOBHOIO 3'€IHAHHS?
3a napaiejbHOro 3'eqHaHHs?

0) AK 3MiHIOETBCS 3arabHUI OMIp AUITHKH KOJ1a, SIKII0 10 Hel ITi1'€AHaTH 111e
OJIMH PE3UCTOP IMOCHIAOBHO? mapaie/ibHO?

SaspnanHa 10

1. Kono cknagaeTsest 3 1BOX MOCHIZOBHO 3'€ THAHMX NIPOBIIHMKIB, omip Skux 4 i 6
Om. Cuna crpymy B komi 0,3 A. 3Haitnits HaIIpyry Ha KOXHOMY 3 IPOBiIHUKIB i
3arajibHy Harpyry.

2. EnextpuyHe KOJO CKJIAIAETHCH 3 JUKepesia CTpyMy — Garapei akyMysTopis, sika
CTBODIOE B KOJIi Harpyry 6 B, 1aMmnoyku Bil KMILIEHBKOBOIO JIIXTapUKa OropoM
13,5 OMm, nBox cripasieit onmopom 3 i 2 OM, BUMMKaYa i 3'€AHYBaTIBHUX MTPOBOLIIB.
Yei nerani xona 3'emHaHi MOCHiIOBHO. Hakpecnite cxemy xona. BusHaute CUI1y
CTPYMY B KOJIi i HANPYTy Ha KiHLSAX KOXHOIO i3 CIIOXUBAYIB CTpyMY.

3. Tpu pesucropu 10, 20 i 12 OM 3'exHani rapanenbHo. Hanpyra Ha xiHusx miei
IUITHKY Kona 24 B. BusHaure cuny CTPYMY B KOXHOMY PE3UCTOPi, 3arajibHy CHJTy
CTPYMY B IUISHIII KOJIa Ta OMip AUISTHKY KOJIA.
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NMornubGTte cBOT 3HAHHA

TapBaHOMETP, aMIIEPMETP, BOJLTMETP.

My BKe 03HAHOMUAKCH i3 BYI0BOIO Ta IPU3HAYCHHAM aMIIEpMETPa, BOJIETME-
Tpa i rajibBaHOMETPA. 3HAEMO TaKOX, U0 aMIEPMETD YMUKAETCS B KOJIO MOCIi-
JIOBHO, BOJIETMETP — Tapajie/ibHo.

Po3ristHbMO Terep AesiKi 0COBJIMBOCTI IX BUKOPUCTAHHA B €IEKTPUIHHMX KOJIAX.

[LikinbHi IeMOHCTpaUiiiHi TaTbBaHOMETPH
(puc. 59) OyBalOTh ABOX BUALIB: JUIS 6UMIPIOGAH-
Hi CIPYMY i HAnpyau.

O, 4 Po3iMpeHns Mexk BHMIDIOBAHHA ammnepMeTpa.
'\ b [ kiTeHMI NeMOHCTpALIWHUN raTbBAHOMETP
std - IS BUMIpIOBAHHSI CTPyMY, TOOTO aMrnepmenp,
B mae BHyTpiurHii omip nopaaky 380 Om. Ilin
TepPMiHOM «BHYTPIllIHI Oip» NpUIany pO3yMi-
J0Th OMIP APOTSHOI pAMKHM, CITipaIbHUX ITPYXH-

; HOK 1 TIPOBIIHUKIB, 110 AKNX CTPYM MiABOAUTE-
puc. 59 ¢y no pamku. 3ragaiMo, 10 paMKa MOXe BiTb-
HO MOBEPTATHCS MiX [OIOCAMY TIOCTIHHOTO MarHiTy.

V TakoMy BMKOHAHHI rajJibBaHOMETP-aMIIEPMETD MOXE BUMIPIOBAaTH CTPYM
1010 He 6uibiie 0,25 MA. 3p03yMiIo, 1O 33 CTPYMiB, OLTBIIMX 0,25 MA gpoTsaiHa
paMKa MOXe NeperopiTu.

JLiisi BUMipIOBaHHS OUIBLINX CTPYMIB HeOBXiAHO PO3MUPUTH MeXi BUMipIOBaH-
HsI aMTiepMeTpa (raibBaHOMETpa).

3 1i€10 METOI MapajiebHO IO aMIepMeTpa i€ XHYEThCH OrTip 3HA4YHO MEH-
LIMIA, HIX OMip aMmnepMeTpa, AKWii Ha3UBAETHCST HIYHTOM. slka X ponb LIyHTa?

KO napane/bHO 10 aMIiepMeTpa Il eIHa-
i 1yHT (puc. 60 ), To cita cTpyMmy [y, IO MPo-
XOJUTH KPi3b IUYHT, Oyae 3HAYHO OUIbLIE CHIH
cTpyMy /4, 110 TTPOXOIHUTH KPi3h aMIIEPMETP. Le#

Ia 3pO3YMLIO, A/DKE 3a MAPAISTTHHOTO 3'€THAHHS
: I=1)+In (1)
_ 1| —'m IyRy=In Ruy @)
O— P—-I—O
Tenep npuiax MOXe BHUMIPIOBAaTH OinbLi
o I}_ l—o crpymu. Pospaxyemo, sAKHi omip IIyHTa

HeoOXiAHO B3STH, UI0OM 30UIBIIWTA BEPXHIO
puc. 60  MeXy BUMIPIOBaAHHS B 1 Pa3iB.
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Otxe, 3HaYEHHS 1 IOPiBHIOBATHME

R SRR Q)
IA

ITincrasmo B (1):
ly=1\ + Iy = Ia(n=1)= Iy,

IlincraBmMo otpumaHwmii Bupas y dopmyny (2):

Iy Ry = In(n = 1Ry
3Biacu: R :
: Ry = n—% (4)

A€ n — YUCII0, IO MOKA3YE, y CKUTBKH pa3iB MM 36LTBILIYEMO MEXY BUMipIOBAHb.

Otpumana ¢dopmyna (4) mae MOXJIMBICTB PO3paxoByBaTH OIip IIYHTA, IO
HEOOXiHMIA U151 PO3LUMPEHHS MEX BUMIPIOBAHHS aMIiepMeTpa.

Orxe, 3a 1OIMOMOIY IIYHTIB MOXHA PO3IIMPUTH MEXi BUMipIOBAHHS aMIiepMe-
Tpa i BAKOPUCTOBYBATH MOTO JIJIsl BUMIPIOBAHHS GiThIIMX CTPYMiB.

Takox BaM, HareBHO, 3pO3YMLJIO, 110 aMIIepMETP MYCHTb MaTH MaJIUii BHYTpilLI-
Hifl omip, w06 #0ro BKIIOYEHHS B ENEKTPUYHE KOJO TOMITHO He 3MiHIOBaJIO
3araJIbHOrO OIOopy KoJa.

Posumpenns mex Bumipropanus sostverpa. LIKinbHui JEMOHCTpaLifHUI raib-
BaHOMETD U1l BUMIPIOBAHHS HaIIpyT, HA OCHOBI IKOTO OTPHMYIOTh BOJIBTMETP, Ma€
BHYTPIIlHii omip 6113bK0 2,5 OM. MakcuMmanbHa Hanpyra, SKY MOXHA BUMIpATH
TaKMM rajibBaHomMeTpoMm, 10 mB.

[1ix’eaHanHs BoMBTMETpa B KOJIO He MYCHTb TIOMITHO 3MiHIOBATH CHJIy CTpyMy B
Koui. [Ie MOX/IMBO 32 yMOBHM, KO/IM BHYTpILIHii OI1ip BOJIBTMETpa Ry, 3HAYHO GiTbImmit
3a OITip IUTAHKY KOJIa, Ha SIKil IIPOBOIUTHCS BMMipioBaHHS Hanpyru. Toxi cTpym, sikuii
TIPOXOIUTD Kpi3b BOJIBTMETP, Oye He3HauHUM. [10SCHIOETHCS Lie TUM, 11O CUJIU CTpY-
MY B JBOX Tapasie/IbHO 3'€IHAHMX IPOBITHUKAX OGEPHEHO MPOIOPLIHHI iXHiM oriopam.

o x pobuTy, Konu Heo6XiTHO BUMipIOBaTH Oinblry Harpyry?

Hist soro 10 BonkTMETpa (ralbBaHOMETpa) NPUEAHYETHCS NONATKOBHI pe3u-
crop. Po3paxyeMo BeIMYMHY OnOpy H0IaTKOBOTO pesucropa.

[TosHaYMMO HarpyTy, SIKy MOXe BUMipIOBaTH BOJIETMETD, yepe3 Uy, Harpyry, Ky
noTpibHO BUMipioBatu, yepe3 U. Toxi

BHU3HA4Yae, y CKUIbKM pasiB Tpe6a 30UIbIINTY MeXy BUMipIOBAHHS BOJIBTMETpA.
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VY BOJBTMETPI Ta 101aTKOBOMY pe3ucTopi, Ki 3'€AHaHi MOCJIiAOBHO, ITPOXOIHUTh
onuH i Toit xe cTpyM I, (puc. 61). Tomy

-Uv - Iv‘Rv; Un ol Iv'Rn.

__L‘f_, 3a TOCiI0BHOIO 3'€IHAHHSA
R
—®—'E——-"“ U= Uy + Up,
Uy I, Un ne U — Harpyra, Ky Tpeda BUMIpATH.
U= HUv.
OX ]Lj Tomy
s nUy = IyRy + IyRy,
u abo
= | nlyRy = IyRy + IyRy.
| 3Biacu
puc. 61 Ry =Ry (n-1). 5)

Mopmyna (5) BU3HAYA€E 3HAYEHHST ONOPY JIONATKOBOIO PE3NUCTOPA, KU HEOOX1THO
I’ €THATH TIOC/IIOBHO JIO BOJIBTMETPA, 11100 30UTBIIMTH MEXY BUMIpPIOBAHHSI B /1 pa3iB.

OTxe, 32 JOTIOMOTH JI0JaTKOBUX PE3UCTOPIB MOXHA PO3ILIUPUTH MeXi BUMipIO-
BaHHS BOJIBTMETpA.

§ 2 1 Po60Ta i NOTYXHICTb €N1eKTPU4HOro CTpymy

1. PoGora enexTpuunoro crpymy. Bu Bxe 3Hae-
Te, L0 TMPOXOMKEHHS E€JIEKTPUYHOTO CTPyMYy B
KOJ1i CIIPUYMHIOE TETUIOBY, XiMiUHY i MarHiTHY mii
cTpyMmy. SBHIIe B3aEMOLIIL MiX MIPOBITHUKAMM 3i
ctpyMoM (abo MPOBIIHMKA 3i CTPYMOM i MarHiry)
BMKOPUCTOBYETLCH B MPHUCTPOSIX, € 3a paxyHOK
eHepril eJIEKTPUYHOTO TOJisi BAKOHYETLCH MeXa-
HiyHa poboTa (Harpukian, B eJIEKTPOJBUTYHAX).

OTxe, M 4Yac MPOXOMIKEHHS EJEKTPUIHOTO
CTPYMY BiZIOyBa€ThCS NEPETBOPEHHSA eHeprii eJeK-
TPUYHOTO TOJIA, IO CIPUYMHIOE HATPSAMIICHUH -
pyX EJIEKTPUYHO 3apsIKCHMX 4YacTUHOK, B iHi
BUIM eHeprii (TEeTIoBY, XiMiUHY, MEXaHIYHY), TOOTO
eJIEKTPUYHNUM CTPYMOM BHKOHYETBCS pOOOTA.
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BinoMo, 110 Harnpyra Ha KiHLSIX AUiSIHKE KOJ1a
YHUCEJIbHO JOPIBHIOE pOOOTI, sfIKAa BUKOHYETHCS
[MiJ Yac MPOXOMIKEHHSI €10 AUIIHKOIO €TeKTPHY-
Horo 3apsiny B 1 Kii. 3posymino, o6 BU3HAYUTH
po0bOoTY A €JIEKTPUYHOrO CTPYMY Ha AeSIKiii JUISH-
ui Kona, ciix Hanpyry U Ha KiHUSIX Li€i QUIsTHKY
KOja MOMHOXHTH Ha €JEKTPUYHMI 3apsg g
(KUTBKICTD €JIEKTPHKH), IO [TPOMILIOB HEIO:

A=U-gq. (1)

EjexTpuuHuMit 3apsin ¢, WO NpoWmIOB Ha
AUSTHII KOJIa, MOXHA BM3HAYWTH, BUMipSBIIH
cuiy ctpymy I Ta yac #Oro rpoXomKeHHs £

: qg=11t (2)

BukopucroBylou 1ii CriBBiIHOILIEHHS, AicTa-

HeMO (GOpMy/ly poGOTH €IeKTPUYHOIO CTPYMY,
AKOIO 3pYYHO KOPUCTYBATUCS Ha IIPAKTHULII;

A=Um. (3)

Orxe, poboTa eleKTPHYHOrO CTPYMY Ha ALISAHI
KOJIa JOpiBHIOE NOOYTKY HANPYr¥M HAa KiHIAX mi€i
AINAHKM HA CHJIY CTPYMY i 9ac, MPOTAroM SIKOro
BHKOHYBAJIacs podoTa.

Y MixHapoaHiit cucteMi ogMHMIBL po6oTY
BUMIPIOIOTB Y JDKOYJISIX, HATIPYTY — Y BOJIBTAX, CHITY
CTpyMy — B amIepax i 4ac — y CeKyH/ax, TOMY:

1 mxoynp = 1 BoseT X 1 ammep x | cekyHa,

abol Ix=1B-A-c.
IoryxuicTs efeKTpHYHOro cTpymy. 3Ha0uM
po0oTy, 110 BUKOHYETECS CTPYMOM 3a NESAKHii
IHTEpBaJ 4acy, MOXHA BU3HAYUTH i MOTYXHICTb
ctpymy. IoTyxnicTh ejekTpuuHOro cTpymy — me
Gisuyna BeTMYMHA, AKA YHCETBHO JOPIBHIOE pobori
CTPYMY 3a OAMHMIIIO Yacy, TOOTO

o
= o

ne P — rIOTy)KHicfb CTPYMY. |
Ckopucrasmuce hopmyioro (3), onepxumo

p=A % _y
t t
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Pob6ora enexTtpu4Horo
CTPYMY Ha AinsHui kona
A0pisHioe AOBYTKY Hanpy-
M Ha KiIHUSIX UieT ginsHku
Ha cuny CTpyMy i 4ac,
MPOTSIroM SIKOro BUKOHY-
Banacs pobora.

lNoTyxHicTe enexTrpuyHo-
ro cTpymy — ue isnyHa
Be/INYNHA, K3 YUCEITbHO
A0piBHIOE pOBOTI CTPYMY
3a O4NHALIIO Yacy.




Ul

~
Il

MoTyXHICTL eNeKTPUIHOro
CTPYMY MOXHa BUMIPATY,
B KOJ10 BOJIbT-

MeTp i amnepMerTp.

EnexTpuyHy eHepriio, Lo
BMTPAYaETLCA CNOXNBa-

yeM, BUMIPIOIOTb enlex-

M JTIYNSIbHUKOM
(niqnnwmtou enexTpny-
Hoi enepril).

OTXe, NOMYMCHICMb eAeKmpPU4Ho20 CMPyMy
dopienioe do6ymKy Hanpyau Ha CUny Cmpymy:

- P=UL (5)

{
YV MiXHaponHiit CUCTEMI OAMHMIB 34 OIHM-

HULIO MOTYXHOCTI B3dTo 1 BaT, LIO JIOPiBHIOE
111

, 3BiICHU

1 Bar = 1 posisT X 1 amnep, a6o 1 Br =1 B'A.

Ha npaxTiili BUKOPUCTOBYIOTb TaKOX KpaTHi oM-
uwi: rektosar (rBr), kinosar (kBt), merasar (MBT).

I rBr = 100 Br;

1 kBt = 10 rBr = 1000 Br;

| MBTt = 1000 kBt = 1 000 000 Bt = 10° BT.

3. BumipioBaHHs poGOTH i OTYKHOCT eJIeKTpHY-
Horo crpymy. ITOTYXHICTb €IeKTPUYHOIO CTPYMY
MOJKHA BUMIPSATH, YBIMKHYBILIH B KOJIO BOJIBTMETP
i amrepMmerp. 1106 OOYMCAUTH LUYKaHy IOTYX-
HiCTb, CJ1i/l TOMHOXUTY HANpYTy Ha CHJY CTPYMY,
3HAlIEH] 33 MOKa3aMy NpUIaliB. A 100 BU3HAYH-
™ po6ory eJIeKTPUYHOTO CTPYMY, NMOTPiOHO MaTH
e ¥ roaMHHUK, 60 A = Pt.

besnocepeiHbO  BUMIpIOIOTH MOTYXHICTh
eJIeKTPUYHOTO CTPyMy B KOJi CrelialbHUMHU
npuiazamMu, 30KpeMa BaTMETPOM.

EnekTpuiHy eHeprilo, 10 BUTPAYAETHCA CIIO0-
JKMBAYEM, BUMIPIOIOTh eJIEKTPUYHUM JIIYMJIBHHU- -
KOM (JiUMIbHUKOM €JIEKTPUYHOI eHepril). Enex-
TPUIHMI JiYWIbHUK NMPOrpangyioBaHO B I103aCH-
cTeMHiit OAMHULI — BaT-roIMHa.

K racuuHUit Ai9MIbHUK, 10 CYTi, ABJIsE 06010
HeBeIMKHil eleKTpOMOTOp, LWBUAKICTh OOepTaH-
Hsl SIKOTO nponopuir?ma NOTY>XHOCTI, 1110 CITOXH-
pacThes B Koti. O6eprosa yacTMHa MOTOPa yepes
crieliasbHMil MexaHi3M 3B's3aHa 3 uMGepOnaToM
miunabHuka., JliYMIbHUK rpaaydoBaHO Tak, LIO
piH BiapaxoBye KiJIbKiCTb BMKOPMCTaHHX Kiso-
BaT-TOAMH. K110 BiloMa BapTiCTh KilIOBaT-TroAM-
HU, TO JIEKO pO3paxyBaTH MOBHY BapTiCTh BUKO-
pUCTAHOI GHEKTDOCHCDI‘II HuHi BHKOPHMCTOBY-
JOTHCS €JIEKTPOHHI JIIYHUIbHUKH eJIeKTPUYHOI
eHeprii, MPUHLAI poOOTH AKX IHILWH.
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Hepinko kaxyTh npo NoTyXHiCTb €1eKTpUY-
HOTO CTPyMy, LIO CIIOXMBAaETLCSA B MEpPEXI,
Malo4M Ha yBasi Te, 1O 3a JOMOMOIH €JeKTPUY-
HOro CTpyMy BHMKOHYETbCS po0OOTa ABUIYHIB,
HarpiBalOThbCs €JIEKTPMYHI IUIMTKM ToLwo. Biamo-
BiTHO 1O LbOTO, Ha €JIEKTPOIPHIaNax 3BUYaifHO
3a3HAYaloTh iXHIO HOMIHaJIBHY IOTYXHICTh,
TOOTO NMOTYXHIiCTh CTPyMy, siKa HeoOxiaHa mns
HOpManbHOI Aii uMx npunagi. Tak, enekTpo-
IUIATKA, po3paxoBaHa Ha Hanpyry 220 B, noryx-
HicTio B 500 BT U1 HOpMasibHOI po6oTH noTpe-
Oye cuty cTpyMy 61113bK0 2,3 A. CKOpUCTABLIMCH
®. 5 maemo: 500 Br: 220 B=2,3 A.

B enexrporexHili ¥ mo6yTi 3HaYHO 3pyyHille
pobOTy €NEKTPUYHOIO CTPYMY BHM3HA4YaTH He B
IDKOYJIAX, a Yepe3 OOUHMUILI TOTY>XKHOCTI — BaT Ta
KpaTHi HOMy OOUHHLI, # OOUHULI Yacy — CEKyH-
ay Ta ronuHy. TakuMu OqUHMLISIMY € BaT-CEKYHa
(Brc), Bar-romuHa (Brron), rexroBar-rogMHa
(rBr'ron), kinosar-roauHa (kBrron).

1 Br'rog = 3600 Br-c = 3600 Ox;

1 rBrrox = 100 Brrox = 360 000 Ix;

1 kBrrox = 1000 Brrox = 3 600 000 dx.

Ha enektponpunagax aeu-
YahHo 3a3HavaloTk IXHIO
HOMIHa/IbHY NOTYXHICTb,
TOOTO NOTYXHICTE CTPYMY,
sika HeobxlaHa ans Hop-
maneHol ali umx npunaale.

Tabnuus 3
IToTyXHOCTi OKpeMHX CHOXKHBaYiB eJeKTPHYHOI eHeprii
. [ToryxHOCTI
Cnoxwusaui Br o MBr
KumenskoBuii pagionpuitMau 0,6 -0,7 ’
Bentunarop no6yroswuii 10 - 65
XONnoaAUNBEHUK 110-160
Enextponpacka 300 - 1000
Enexrponunococ nobyrosuii 600 - 1500
JABUryH TpaMBas 45-50
ABHryH Tponeiibyca 80-100
JBUTYH enexTpoBO3a 625 — 660
HAninporec 650
- Kuisceka 'EC 225
Pisaencbka AEC (oauH 6510K) 1000
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NepesipTe cebe

SIx Bupa3uTH pobOTY CTPyMy 4epe3 Hampyry, CHITy CTPyMy i gac?

Sk, 3HAIOYM HANpyry Ta eJEeKTPWYHUHN 3apsn, IO MPOMIIOB Kpi3b
TorepedH i Mepepis MPoBiTHUKA, BUSHAYUTH POOOTY €JIEKTPUIHOTO cTpymy?
YoMy JOPIBHIOE MOTYXHICTh €JIEKTPUIHOTO cTpymy?

SKVMU TpUIadaMH BUMIpIOIOTh TTOTYXXHICTb i pOOOTY €JIEKTPUYHOTO cTpymy?
SIxi oquHULI poOOTH eIEKTPUYHOIO CTPYMY BUKOPHUCTOBYIOTh Ha MPaKTULL?
SIKi OMMHMIII TOTYXHOCTi BAKOPUCTOBYIOTh Ha MPAKTHLLi?

-8

3aspnanHa 11

1. Hampyra Ha cripai JJAaMITOYKH Bill KHILIEHbKOBOI'O JiXTapHKa 3,5 B, omip cmipai
14 OM. SIKy po6OTY BUKOHYE CTPYM Y JIaMIIoylli 3a 5 XB.?

2. Ha enexTpuyHiii 1aMroyLli KMIIEHHKOBOTO JliXTapyKa 3a3Ha4eHO 2,5 B; 0,25 A.
Bu3HauTe MOTYXHICTh JaMMouKu. (Bu3HayTe MOTYXHICTh JIAMITOYKY JIXTapUKa,

110 € BAOMA)

3. TIunococ moryxHicTio 500 Br npaigoe mpu Hampysi 220 B. Busnaure: a) cuwiy
CTPYMY, 11O CTIOXMBAa€EThCs; 6) OIip; B) BUTPATy eeKTpuyHOi eHeprii 3a 30 xB.

TIpuKaa] po3s'A3yBaHHsA 3a1a4i
sIKa MOTYXXHICTb €IeKTPOABHUIYHA i Ky poOOTY BiH BUKOHYE 33 1 rox., SK11O cWIa
CTPYMy B KOJIi €JeKTpOABUIyHa 6 A, Hampyra Ha HOro Kiemax 220 B? KoediuieHT

KopHcHoi aii nBuryHa 80%.

JaHo:
t=1rog=23600c
I=5A

U=220B
n=0,8
P-?

A -?

Po3B'sA3aHHA
[ToryxHicTs ctpymy P = UL
P=220B:5A=1100Br=1,1 kBT,
[TosBHa poGoTa ctpymy A = Pt
A=1100 Bt - 3600 ¢ = 3 960 000 Br-c = 3,96:10° [Ix,

abo
A =3,9610° kIDx.

KopucHa poGoTa eneKTpoABUIyHa A; CTAHOBUTb 80% (0,8) Bin yciei poboru

CTpYMY:

A, = nA=n1Ut,

A, =3,96:10° k[Ix - 0,8 = 3,168:10° xIx = 3,2:10° K[IxX.

Biamosiaw: P=1,1 kBT, A, = 3,210° KIIX.
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§ 22 3akoH xoyna—JleHua

Hawm yxe BifioMe siBHILIe HarpiBaHHS MPOBIIHUKIB
€JIEKTPUYHUM CTPYMOM. BillbHi e1eKTpOHM B MeTaIax
abo OHM B PO3YMHAX JIYTiB, KHMC/IOT, COJeif, mepeMmi-
ILYIOYKCh ITiJl BIUIMBOM €JIEKTPUYHOTO TOJIs, B3aEMO-
Hil0Th 3 ioHaMu abo aTOMaMK PeYOBMHM TTPOBIIHHKA
¥ mepenaioTh IM CBOIO €HEPrilo, BHACIIIOK YOro BHY-
TPILLHSA eHepris MPoBiTHUKA 30ibIIyeThes. Harpituit
NPOBIIHMK Bilmae 3100yTY €Heprilo HaBKOIMILHIM
TUIaM BHACJiIOK Teruionepenayi. KiTpkicTs Teruory,
SIKY BUAUISAE TIPOBITHUK 3i CTPYMOM, JIOPiBHIOE po6o-
Ti cTpymy. Ii BU3HaYal0Th 32 hopMmyOIO:

A=UL. (1)

[To3dHayMO KUTBKICTb TEIUIOTH, IO BHAUISE TPO-
BIIHMK, SIK i paHilue, OykBolo Q. OCKiIbKM 3a 3aK0-
HOM 30epexXeHHsI eHepril KUIbKiCTh BUILIEHOI TeIUIo-
TH Q B NPOBIIHMKY JOPIBHIOE poGOTi CTPyMY A, TO

Q=UL. (2)

Bukopucrapimy 3akoH OMa, KiJIBKICTh TEILIOTH
MOXHa BU3HAYUTU 4Yepe3 CUJIYy CTPYMY, Oip AUTTH-
KM KOJIa Ta Yyac NMPOXOIXEHHS cTpymy. B3gBiim 1o
yBary, wo U = IR, vatumemo:

'Q=1IRIt = FRt. | (3)

3aKOH, L0 BU3HAYAE KUIBKICTh TEIUIOTH, SKY BUIi-

JISI€ TIPOBITHUK 3i CTPYMOM Y HABKOJTMILIHE CEPEIOBHILIE,

BIIEPILE EKCIEPUMEHTATBHO BCTAHOBWIN aHTIMCHKUIA

yuenuit 1. IT. xoyos i pociiicekuit yueruii E. X. JIenur,
3akoH [xoyns—JleHua dopMymoeTses Tak:

TeIVIOTH, SIKY BHILISE MPOBLIHKUK 3i CTpY-

Mom,nopinmoenoﬁmmmmcwmcmmy, onopy

# Yacy NPOXO/DKeHHs CTPYMY NMPOBITHUKOM:

Q = FRu. (4)

Taka dopma 3anucy 3akoHy JIxoyis—JIeHua
3py4Ha Ui BUKOPUCTAHHS Y K0JaX i3 MOCHiIOBHUM
3'€IHaHHAM €JIEMEHTIB.

Ina Kin i3 mapajenbHUM 3'€IHAHHAM OiTBII

3py4HOIO € opMya: U? J’
Q=—1
R |
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Axoyns xesime MNpecxkor
(1818~1889) ycraHosus

3a8K0H, SIKNA BU3HaYae
TensoBy 40 enexTPuyHoOro
cTpymy. Obr'pyHTYyBaB Ha
Aocnigax 3akoH 306epexeHHs
eHepril.



§ 23 EnexTpoHarpisansHi npunagu

Neny Emine XpHeTHAHOBHY
(1804 -1865) ycraHoBua
38KOH, AKWA BU3Havae
TEeNN08Y Al eNeKTPUHHOro
cTpymy. OnuH ia
OCHOBOMNONCXHUKIB
@/18KTPOTOXHIKM.

puc. 62

TeruioBa Jist CTPYMY ILIMPOKO BUKOPHCTOBYETECS B
TexHilli ¥ mobyTi. Ik)ﬂdﬁnomotnpummmalaﬂxnx
BUKOPHCTOBYETLCSl TEIUIOBA [isi CTPYMY, Ha/eXarb,
30KpeMa, JIEKTPUYHI JIaMITH PO3XKapIOBaHHS, TI00Y-
nxnemnaponannmun&unpnnmn{emnupnqﬂannur

Ka, Mnpacka, KunﬂnumﬁnKnToum>S’HpOMncmmmcn
LLIMPOKO BUKOPHCTOBYIOTb TOTYXKHi €/IEKTPHYHI ey
IUTST HarpiBaHHS AeTaiel, KOHTAKTHE €JIEKTPO3Bapio-
BAaHHS, CreLialbHi neyvi Wisi BUTUIABIAHHA OKpPEeMMX
copTiB cTaji i GaraTbox iHLLIMX METAIB.

Y CinbChbKOMY TrOCMOHApCTBi 3a HOIOMOTH
eJIeKTPUYHOTO CTpyMy OOGirpiBaloTh TEIUIMLI,
KOpMO3anapHUKH, iHKy6aToOpH, a TaKOX CyLIaTh
3epHO, TOTYIOTb KOPMH TS TBAPHH.

Maﬁy'rb HeMae KiMHaTH, Oe He Oyso 6 eek-
TpuyHoi jJaMnu. OCHOBHA 4YacTHMHA cyqacnm
eJIeKTpOJIaMITH PO3XapioBaHHA — CITipasihb i3 TOH-
KOro BoJib()paMOBOIO APOTY.

BosnbthpaM — TYroruiaBK1ii MeTasl, Moro Temrie-
paTypa IUIaBleHHs 3387 °C. Temnepa'rypa criipai y
nammi pocsarae 3000 °C. 3a wi€i TemnepaTypH CIii-
paJib CBITUTHCS ICKPaBUM CBITJIOM. Crnpa.m: Bmmy
10Th Y CKJISIHY KOJIOY, 3 IKOi BUKa4aHO TMOBITPs, iHOZI
KOOy 3aroBHIOOTH iHepTHUM rasoM. Lle pobuThes
TSI TIPOIOBXKEHHS TEPMiHY pOOOTH JIAMITH.

Ha puc. 62 300paxeHO €IeKTPUYHY JamIry
po3XapioBaHHS. Cripanb J1aMnu TPUMA€EThCS
ApOTHHAMH, OBi 3 HMX MPOXOAAThH Kpi3b CKJIO
GanoHa i MpUIasHi 10 MeTaJIeBUX YaCTHH LIOKOJIA
JIaMITA; OJJHA — 0 TBUHTOBOI Hapi3KH, iHIlIa — [0
OCHOBM LIOKOJISI, i30/IbOBAHOTO BiJl HAPi3KH.

BMMKaETbCA JaMIia B MEPEXY 3a JOTOMOIH
MaTpoHa, BHYTPIllIHA YacTHHA SKOro Ma€ I'BMH-
TOBY Hapi3Ky, 110 yTpumye nammy. Bcepeausi
MaTpOH Ma€ MPYXUHHUI KOHTAaKT, AKUH CTHKa-
€ThCS 3 OCHOBOIO LI0KoJ1s lammu. [1aTpoH min'en-
HYIOTb [0 €JIEKTPUYHOI Mepexi.
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JlamMrmn po3XapioBaHHsI BHMITYCKAlOThCS Pi3HOI
MOTYXHOCTI (110 Ginblua IMOTYXHICTH JIAMITU, TO
SICKpaBillilec BOHA CBiTUTBCS) Ta Ha DPi3HY HAIIPYTY,
Hanpukian, 220 B — 118 ocBiT/IIOBAIBHOI Mepexi,
12 B — nna aBromo6inis, 2,5, 3,51 6,5 B — nia
KUILIEHbKOBHX JTIXTapuKiB. BUTOTOBRISIOTECS €JieK-
TPUYHIi JIaMITM, pPO3paxoBaHi Ha iHILY Hanpyry —
iHOMKATOPHI, MiHiaTIOPHI JIAMITOYKHM, 1LO BUKOPH-
CTOBYIOTHCS B MEAMLIMHI, Pafioe/IEKTPOHILI TOLLO.

OCHOBHOIO YaCTHHOIO Gy/Ib-IKOr0 HarpiBaib-
HOTO MpPWIaLy € HarpiBalbHUIA eIEMEHT — Ipo-
BiITHMK 3 BeJIMKUM ONOPOM, 3IaTHHIf BUTPUMYBa-
TH, HE pYHHYIOYHUCh, HarpiBaHHS 10 BUCOKOI TEM-
neparypu (1000-1200°C). Haityacrime misa
BUI'OTOBJICHHSI HarpiBaJIbHOIO €JIeMEHTa 3acTo-
COBYIOTb HIXpOM — CILIaB HiKeJlo, 3aj1i3a, XpoMy i
Maprasiiio, 1110 Ma€ BeJIUKUIA muToMuii omip (y 70
pa3siB OuTbIIMIA Bix MUTOMOTrO ornopy Mizi). Benu-
KM TMTOMUM oOmip Ha€e 3MOry BHUIOTOBJIATH
HarpiBaJibHi eIeMEHTH MaJIiX raGapuris.

KoHCcTpyKlii HarpiBaJIbHHX €JIEMEHTIB IyXe
pizHoMaHiTHi. Hampukian, HarpiBaJlbHHM ene-
MEHTOM Y Cy4yacHiit eneKTpuyHii npaciii € Hixpo-
MOBa CTpi4yKa, sika 3 MipKyBaHb Ge3neKu KOpH-
CTyBaHHA IIPacKOIO 3alpecoBaHa B TEPMOCTIii-
KU isomolounit matepiain. Taki HarpiBajibHi efne-
MEHTH HE MiIAraloTh PEMOHTY.

Sk dopmymoeTses 3aKoH dxoyasa—JleHua?

10Th? Bigmosiab o6IpyHTYyiiTe.

e T g o g e

OCHOBHOK HYaCTUHOIO

Oyab-AKOro HarpisaabHoO-
ro npunaany € Harpisanes-
HUV @NTeMEHT ~ NpPoBIaHNK
I3 BENIMKUM ONOPOM, 34aT-

HUA BUTPUMYBATU, HE

PYAHYIOYNCH, HarpiBaHHs
A0 BUCOKOI Temneparypu

(1000-1200°C).

e TR A Y
sl VAR

SIxa npuYKMHa HarpiBaHHS NPOBIIHMUKA €JIEKTPHUHUM CTPYMOM?
SIX 06YMCIUTHU KUTBKICTh TEIUIOTH, LLIO BUALISAE MPOBIAHUK 3i CTpyMOM?

SIx nobGynoBaHa cyyacHa eleKTpHYHa JIaMIla pO3XapioBaHHS?
3 AKMX MaTepialiB BUTOTOBJIAIOTH CIipai JlaMI po3xapioBaHHs? Yomy?
JIJ1s1 4oro NMpoBOAM B MiCLISIX 3'€IHAHHA He MPOCTO CKPYYYIOTh, a liie i cralo-

Y Kono mxepena CTpyMy BBIMKHEHO ITOC/TIZIOBHO TPH APOTHHHM OIHAKOBOTO

nepepisy i JOBXHHHU: MiZHY, CTAJIbHY i HiKeJliHOBY. SIKa 3 HUX GiIblle HarpieThb-
ca? Binnosinb o6rpyHTYyiiTe i, AKIIO € 3MOra, NepeBipTe Ha AOC/IiAi B K/Iaci.
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2 EneKTpu4HUi CTPYM
y po3uyuHax i poannasax eneKkTponitis
1. Enektponis. My BXe 3HAEMO, IO eNeK-
TPUYHUI CTPYM MOXeE TIPOXOAUTH KPi3b BOIHI
PO3YMHH KHCIIOT, JyTiB i conelt, mpUIOMy TMpoXo-
Ao6pymi NPOBIAHAKaMA 6 JOKEHHSI CTPYMY CYTPOBOIXYETBCHA XiMiYHUMHA
BOAHI PO3YNHIN KMCNOT, nyri8  1epeTBOPEHHSMH.
i coned. , Caxivo, urcta Boaa i kpuctanu kynpyM (1)
xiopua (CuCly) NpakTUiHO HE NPOBOIATD JICK-
TPUYHOTO CTPYMY, & PO3IHMH XTOPUAY Mii y BOAI €
rapHUM TPOBIIHUKOM. o6pumu 1POB
¢ BOMHI PO3UMHHU KUCTOT, JTyTiB i COMeH. Orxe,
Enextponiti — L@ PO34UHA EfeKTpoiTH — lie PO3YMHM KHCJIOT, ayris i

xucnor, nyris i coned, si coeit, ikl XIMIMHO POSKIAZIAIOTLCA NPH MPOXOMKEH:
XIMIYHO pO3KNaAaloTLCA NPpU 1l yepe3 HUX NOCTIHHOTO e/IEKTPHYHOMO CTPYMY.
NPOXOAXEeHHI Hepes HnX EJleKTpUUHUIA CTPYM 100pe MPOXOAUTD TAKOX
nocTiiHOro enexTpU4Horo Kpi3b PO3IIABH EEKTPOMITIB.

CTRYMY. BuKOHAKMO TaKMM JOCTIA: Y TIOCYAMHY 3 po3-

yuroM KyrpyMm (11) xnopua OTyCTiMO JIBa BYTiJib-
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Hi esekTpoaM i 36epiMO K0J10, SIK NOKa3aHo Ha
pucyHKy 64. 3amkHiMO Koo, [To pesxiM 4aci
nob6ayuMo, IO Ha HEraTUBHO 3apAIXKEHOMY
BYTiJIBHOMY €JIeKTPOZi (KaToli) BUALIAETLCS Milb
— TOHKHW# LIap Miai, o Ma€ yepBoHe 3abapBieH-
Hs, @ Ha MO3UTUBHO 3apA/KEHOMY EJIEKTPO.i
(aHOni) BUILNAETBCS XJIOpP — TaM MU MobayuMo
Oyabbaiuku rasy. Xjgopua Migi mix yac npoxo-
IXKEHHS EJEKTPUYHOIO CTPYMY pPO3KJIaBCs Ha
Miab i xs10p. (ITO3UTUBHO 3apsIKeHUN anod — Bin
2p. 0yod0s — CXOOMCeHHA;, HETaTUBHO 3apsiaxe-
HUI kamod — Bin ep. yovodos — cnyck)

-2. Ilpupoaa e/ieKTPUYHOrO CTPYMY B eJjieK-
Tpoaitax. CTpyM B eJIeKTPOJIiTaX CYyNpPOBOIXKY-
ETBCH €JIEKTPOJIi30M — OKHUCHO-BiIHOBJIO-
BaJIbHUMU peakUisiMM 3 BUAIEHHAM Ha eleK-
Tpolax pe4oBMHU. OTXe, Ha BiAMiHY Big MeTa-
JiB, SIKi MalOTh €JEeKTPOHHY IPOBIiAHICTB,
€JEKTPOIIPOBIAHICTE PO3YMHIB i pO3MIaBiB
€JIEKTPOJIiTIiB OOyMOBJIeHA IE€peMilllEeHHAM
noHiB. Hi suctunboBaHa Bojia, Hi pO3YMHIOBA-
Ha cinb, Kucjora abo Jyr BUIbHUX HOHIB He
MICTATb, TOMY BCi BOHM A06pi miesexTpuxu. Y
BOAHHMX pO3YMHaAX COJIEH, KHMCIAOT i JYyriB
NOCTIHHO BiAGYBa€TbCA pPO3MajJ MOJIEKY] Ha
HoHMU. BaxnuBo Te, IO HOHM BUHUKAIOTH
JIMLUE y MpoLieci B3aEMOIil MOJIEKY1 po3unHe-
HOI peYoBHMHM 3 MoJekyiramu Boau. Ilpouec
posnmaay HeHTPAJbHMX MOJIEKYJ PO3UHHEHO|
pPeYOBHHH HA HoHu 000X 3HaKiB mig BNAMBOM
PO3YMHHHKA HA3HBAETHLCHA €2eKMPOAIMUMHON
oucouiauiero.

3BOPOTHIi Mpoiec 3'€AHAHHA MOJIEKYJ HA3M-
BAETLCA pexombinayiero. SIKILO B eNeKTPOJIT
MOMICTUTH €JIEKTPOAM i CTBOPUTH EJeKTPUUHE
1oJie, TO Kpi3b eeKTpoiT noreye crpyM. Crpym
y PO3uMHax i posruiasax eJleKTposirtis obGymoniie-
HHUI YMOPAAKOBAHUM pPYXOM HOCIIB cTpymy
(HoHiB) o6Gox 3Hakis. Lle — HoHHA npoBiaHicTL
eJIeKTPOJIITIB,
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Ha Bigminy Big meTtanis, siki
M&aKTh 8/18KTPOHHY IMpPo-
BIAHICTL, @neKkTponposig-
HICTb PO34YUHIB | pOo3nnasis
enexktponirise o6ymMoBneHo
nepemiljeHHsM HoHIB.

CTpyM y po3ymnHax i poa-
nnasax enekTpPonirise o6ymo-
B/IEHO BIOPAAKOBAHUM
PyXom Hociie cTpymy (AoHiB)
o6ox 3Hakis. Lle — ioHHa
NPOBIAHICTL €NeKTPoNITis.



2 5 KinekicTe pe4oBuHMu,
WO BUAINAETLCA NiA Hac enexKTponiay

1. IMepmmit 3axon enextponisy Papanes. 3
TIPOXO/DKEHHAM CTPYMY Kpi3b €JIEKTPOIT IO3M-
TUBHI HOHM pyXalOThCA A0 Karona, e OTPUMYIOTh
HEHOCTaTHi Y HUX eJIEKTPOHM, CTalOTh HEUTPalb-
HMMM Ta OCialO0Th.

HeraTuBHi HOHM pyXxalOThCs 4O aHOJa, Bill-
nalouy oMy 3aiBi eJIeKTPOHH, CTalTh HeH-
TpAIBHUMHU Ta OCiZal0Th Ha MO3MTHBHOMY
enekTponi. MoHM MOXYTh OCiZaT! Ha eJIeKTpOoJ
a6o BuUnangat B ocal, abo BUAUIATHCA B aTMO-
chepy. ;

ITpouec po3KiagaHHA PeYOBHHH €JEKTPHY-
HHM CTPYMOM, AKHil CYNPOBOKYETHCH BHALNCH-
HAM HA eJeKTpoJax CKIaJ0BHX PeYOBHH, SAKi
BXOJATh A0 CKJAAy €NeKTPOdiTy, Ha3HMBAETHCA
eNeKTpoOai3oOM.

f K [Iponosximo mocnix (puc. 64). byasmo npo-

= MyCKaTH €JeKTPUYHUN CTPYM pi3HOI CHIH i

A:;ﬁm Papapneh MPOTATOM Pi3HOTO Yacy, 3BaXylOUu BYTUIBHUA
( 9." 1867) - unatHmit eJIEKTPOJ, MiC/Isi KOXXHOI YaCTHHM JOCIINY 3 THM,
aHIMIACHKNA ISVK, 4N1eH 06 BU3HAYMTH Macy Mili, AKa BUOLTMIACA.
JIOHAOHCHKOro KOPOMIBCLKO-  [[poaHanisyBaBIIM pe3y/bTaTH JOCTi/iB, MOXHA
ro rosapucraa. Hayxkosi 40-  3po6UTH BUCHOBOK, 110 Maca MiJi, L0 BUALTHIA-

CNiAXKeHHS CTOCYIOTLCA cs1, 3TEXXUTD i BiJl CHJIM CTPYMY, i Bill yacy mpoxo-
enexTpomarHeTuamy. ¥ 1831  meHHsS CTpyMy Yepe3 eeKTPOIIT.

p. BiAKpuB aBMLLIE eN1eKTPO- YV 1834 p. DOCTIAHMM LUIAXOM aHTIIMCBKUNA
MarHiTHoOI iHayKuii Ta ecra- disuk Maiikn @apajieif BCTAHOBUB TaKUi 3aKOH:
HOBUB OCHOBHWIA 3@KOH Maca pe4oBHHH, IO BHAINAETHCA HA eJIeK-
@NeKTPOMArHITHOI iHAyKUil. TpoZi miA YaC eJeKTPONi3y, MpAMO MponopuiiHa

eJeKTPHIHOMY 3apsiAy, IO NPOHIIOB Kpi3b eleK-
TPOJIT.

I[le — nmepmuii 3aKOH €JEKTPONi3Yy,
(S ——  a6o nepuuit 3aKoH Papazes. Moro MoxHa 3amm-
| = —— CaTH TakK: :
i m = kq klt m =kq = kIt (1)

ne m — Maca pedOBMHM, 110 BUAUTWIACS Ha
eIeKTpOlli, g — 3apsif, IO MPOMILIOB Kpi3b eeK-
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TPOJIT, / — CHJIa CTPYMY, f — 4Yac IMPOXOMXKEHHS
CTPYMY Kpi3b €JIeKTpOJiT, K — Koe(illieHT rpo-
MTOPLIIfHOCTI, AKUYU HA3UBAIOTH e1eKMPOXIMIYHUM
eK8Ii8aneHmonm.

2. Enexrpoximiunmnit ekpisasent. JocaimkeHHs
Qapanesi 1okasaiu, IO €IEKTPOXiMIYHUNA eKBi-
BAJIEHT — BEJMYMHA, IO XapaKTepU3yE KOXHY
PEYOBHHY, BiH € Pi3HUM IS Pi3HUX pe4OBHH. I3
3akoHy Papasiesi BUTUTMBAE

m
k=—,
qg
- TOOTO eIeKTPOXiMiYHMI eKBiBATEHT YHCETBHO
IOPIBHIOE KiIBKOCTI PEYOBHHH, 110 BUAUISETHCSA
Ha eJIEKTPOi Mia yac rnmpoxomkeHHs 3apany 1 K.

Enexmpoximivnum exeieanenmom Oesxoi pe4o-
BUHU € 6eAUMUHa, AKA HUceabHO 00pieHIOE maci
PEH0BUHU, WO Udinsiembca Ha enekmpodi nio yac
npoxo0ucerHA Kpi3b enexmponim 3apady é 1 K.

NornuGTe CBOI 3HAHKS

¢ Jlpyrnii 3akon @apanes. Sk BuxHO 3 Tabimii 4, eleKTPOXiMiYHi EKBiBAIEHTH

PI3HHMX PEYOBHMH AYX€E iCTOTHO Billpi3HSIOTHCA OIMH Bill OMHOTO. Tos x
abnu
Eaexmpoximiuni exeieasrenmu, mz/Kn g

Amominiit (A1°)....0,093 Inuk (Zn®h).... 0,34
_Tinporen (H").... 0,0101 Hixens (Ni*").... 0,30
Oxkcures (02') .. 0,083 Cpibno (Ajj.... 1,12
Migs (Ce?").... 0,33 Xpom (Cr’).... 0,18

ITocTae mUTaHHA: Bil AKUX Xe BIACTHBOCTEN PEYOBMHH 3aJIEXUTh 3HAYEHHS
€JIEKTPOXIMIYHOIO €KBiBajJIeHTa?

Binnosiak Ha Le NMUTaHHS Ja€ BCTAHOBIEHWM NOCHIIHMM IUIAXOM APYTHi
3akoH Papanes:

Enexmpoximiuni exeiearenmu pisHux pe4oeuH npamo nponopyiini ixniii MoAspHiil
Maci ma obeprero nponopuyiiini ix earenmuocmi.

Hpyruii 3akoH @apaness MOXHa 3aIUCcaTH Y BUTIIsAIi GopMy/Iu

k=l M (2)
F n
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ORI e AN SR

ne k — enempoxiMqunﬁ eKkBiBaJIeHT, M — MoOJIIipHa Maca pe4oBUHM, ILO
BUALISETHCS HA €JIEKTPOi, n — BAJEHTHICTh PEUOBUHM.
Yucno F Ha3uBaeThes cranoro Papanes. 3Haqemm cranoi Papanes

F =96 500

MOJIb

« 06'ennannii 3axon Papanes. O6'ennyoun Gopmyiu (1) i (2) MoxHa oxepxka-
™ 06uaBa 3akoHu Papaznes y BUT/ISAAL ogHiel GOpMYIIH:

J YN
s F : n 4 G)
®opmyna (3) Bu3Hauae 06'e1HaHuMit 3akoH Papajiesi, a60 BpaxyBaBILH, 1O g = /'
1 M
m=—.—-Jt
F n

26 3acTocyBaHHS €/1IeKTPoni3y
y npomucnoaocn h TexHiui

g AN TR o TR, O e L D B I S RO T R L Pl NS bl RS T DN ARSI T e

Bizowmo, 1110 ABHIIIE €IEKTPOJIi3y IMOKIaAeHO B
OCHOBY TPMHLIUITY [ii KMCIIOTHUX i JIYXXHHX aKy-
MYJISITODIB.

3a IOTTOMOTH €JIeKTpOJIi3y 3 cojeil i OKCUZiB
mictaloTh 6araTo XiMiYHO YHMCTUX MeETaliB,
HAMpPUKJIAA aTOMiHii, Milb, Hikeab. OCKUIBKH
eNeKTPOIITHIHMIA criocib 1ae MOXJIMBICTh OTPH-

Enexrponitninnh enoclt MYBaTH PEYOBMHU 3 HE3HAYHOIO KiJIbKICTIO AOMi-
IOKDATTA BAPOOIB TOHKIM LIIOK, TO HOro BUKOPHCTOBYIOTh ISl YTBOPEHHSI
LWBPOM METANY HASNBRETHOR HaIYMCTHX MaTepianiB. :

ranssanocrerien, A8 3 RO L QRCIICHE R JGIN THEPL

[IEHHS IXHBOI MILIHOCT] 260 MPOCTO ISl HAIaHHA IM
MpUBabIMBOIO BUIJISY 4YacTO HAa HMX HAHOCATH
TOHKMIA [Iap TAKMX METaIiB, IK XpOM, HiKeJIb, Cpi-
610, 3050T0. IS LILOTO TAaKOX BHUKOPHMCTOBYIOTDH
enekTposi3. EJeKTponiTHYHMI Crocid MOKpUTTS
BUpOOIB TOHKUM IIAPOM METally Ha3WBaETHCSA
raibBaHocTerielo (Bim iMeHi iTamifiCbKOro BYEHOTO
[anbBaHi T TPELILKOTO OTEYN) — NOKpUmms).

SKIIO TIPOIMYCKATH CTPYM Kpi3b €JIEKTPOJIT
TPUBaJIMil 4yac, TO Ha BUPoOI MOXe YTBOPUTUCS
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Lap MeTamy Takoi TOBIUMHH, IO Horo MOXH2
BiIOKDEMUTH BiJ Bnpoﬁy, 36epiriun popmy, i
OTPUMATH TOYHY KOIIil0 BUPOOY. Enex'rpomeHe
OTPUMAaHHSA TOYHMUX KOMil pi3HUX BUPOGIB Ha3u-
BaETBCATabBAHONAACTHK 00 . 32 JIOITOMOTH
raJlbBAHOTUTACTUKM MOiCTalOTh KOmii MpeaMeTiB
CKIagHOI (popMHM, 30KpeMa KOmii CKyJbNTYp Ta
iHIIMX BUTBOpPIB MHUCTELTBAa. MeTon rajgbBaHiu-
HOTO ITOKPHUTTS i OTPUMAHHS TOYHUX KOMii
npeaMmeris po3pobiaeHo B 1838 p. pociiicbkuM
yyeHuM b. C. Axo6i.

- IlIupoke BUKOPUCTAHHSA MAIOTh raJIbBAHOTEX-
HIYHE TIOKPUTTS LMHKOM 3ajli3HWX BHUPOOIB,
HIKEJTIOBaHHS, XPOMYBaHHs 0araThox nerajieit y
MalIMHOOYIyBaHHI.

Y TNpoOMHCIOBOCTI TMOPAX i3 €NeKTPOJi3oM
BOJTHMX PO3YMHIB COJIell BeJIMKe 3HAYEHHS Ma€
€JIEKTPOJIi3 pO3IUIaBieHuX cojieit. Hampuxian,
i3 po3ruiaBy Hatpito rinpokcuny (NaOH) 3a Tem-
neparypu 6au3bko 330°C nmobGysaioTh HaTpii.
Oco61MBO BaXUTMBUM € €JIEKTPOJITUYHE OTPH-
MaHHS aJIIOMiHiIO 3 PO3ILIaBY PO3YUHY IJIMHO3E-
MY B Kpiodniti. Enextponis TMPOBOISATS 3a 900°C B
€JEKTPONITUYHINA 3ami3Hiit meyi, BUKIameHiit
BCEPEAMHI ITPECOBAHOIO ByriJ'IbHOIO Macolo, 1110 €
KaToIoM. 3BepXy PO3MillleHi BYTiIbHi CTPUXHI —
aHOIM. ANIOMiHi¥i, IKMI BHAUISETHCS HA KATOI
nepebyBa€e B pO3IUIaBlIeHOMY CTaHi. AJIOMiHiiA,
SIK BiZIOMO, IIMPOKO BHUKOPHMCTOBYETHCS B JIiTa-
KOOyIyBaHHi.

MoxXHa BiI3HaYMTH 1€ OOHE BUKOPUCTAHHS
€JIEKTPOJIi3y — 1€ MOXJIMBICTh €JIEKTPOJIiTHY-
HOTO ITOJIipyBaHHS MOBepXHi MeTamis. TyT enek-
TPOJIi3 BUKOPUCTOBYETBCS HE IS OCimaHHS
MeTany Ha MOBEPXHi, a UIsi PO3YMHEHHS Pi3HMX
MiKDOBHUCTYIIiB Ha TMOBEPXHi METAJIe€BUX BHUPO-
0iB, sIKi € aHOIOM.

OTtox, MU O3HaOMWIHCS 3 HAWOLUTBII MO~
PEHUMHU CrIocobaMy 3aCTOCYBaHHS €JIEKTPOJII3Y Y
TTPOMMCIIOBOCTI ¥ TeXHilli.
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EnextponirnyHe orpumaHHs
TOYHMX KONIA pisHmnx Bnpobis
HA3MBAETLCAraNibBatoO -
nNAAcTHKOP.

LLinpoke BukopucTarHHs
MaIOTb ranbBaHoOTexXHIYHe
MOKPHUTTA LUNHKOM 3aniaHnx
Bupo0bis, HikeNoBaHHA, XPO-
MyBaHMs Oarareox geraneil
y MawmHoByaysamHi,

MoxH+a slaanayntv we
O[HE BUKOPUNCTAMHSA 818K
TPONIZY —~ MOXAMBICTL
@NeKTPONITUYHOIO Nonipy-
BaHHRA NOBePxHI meranis,



Lle uikaso 3HaTH

Tpueanaitre 10 KMILLIEHLKOBOI GaTapeiky 1Ba MilHi npoigHuky. Haxna4yHuM
nanepoM 3HiMiTh i3oJsLilo 3 inuis npopinxuka. [Tpuroryiite poO3inH KYXOHHOI
cosii B Bomi. OmycTiTh KiHIIi MiHUX NPOBIAHMKIB y PO3YHH coni. OnuiiTs, WO

CrIOCTepiraEThesl Ha KiHLAX nposigHuKiB, JaiTe NOACHEHHA.
sk

Yy icHyioTs TBEpi eaekrponitu? Tak. [TpuknanoM TBEpAOTo enemponiry MOXe
6yTH BCiM BiOME CKJIO. Hassui y ckii HOHM HATpilO 38 HM3bKUX TeMIepaTyp

nepe 1 cna6o, i CKIIO € i30/IATOPOM. S0 X HarpiT¥ CKJIO0 A0 TeMIiepa-
typu 300-400 °C, To OHK HaTpilo MalOTh MOX/IMBICTb TnepeMilryBaTHCA Ml Ti€l0

S

" I €JIEKTPUYHOTO TIOISE i CKJIO CTA€ MPOBITHUKOM e/IEKTPUYHOTO CTPYMY.

-

NMepesipre cele

I1lo Take eNeKTPONIT?

[1lo Take eneKTponi3?

Bin yoro 3aJeXuTh Maca pe4yoBUHH, LIO BUIUISETHCS Ha €NEKTPO/i MM Yac
eNeKTpoiy?

. Sk GopMyIIOETECS repumi 3aK0H eNneKTpoizy?

. Slxa npupoza eJeKTPUIHOro CTpyMy B eneKTpoiTi?

. SIK y npOoMMCIIOBOCTi Ta B TexHilli BUKOPUCTOBYETLCS SBHILE eNICKTpOJIi3y?
. IIlo Take rajibBaHoOCTETiA? TaibBaHOIUIACTHKA?

4

5

6. Skuii izuuHMA 3MiCT eJIEKTPOXiMiYHOTO exBiBasieHTa?
7

8

3asaann 12

1. YoMy JOpiBHIOE Maca Milli, IO BUIOLISETHCA 3 PO3YMHY 3a 6 TOX 33 CUIIH CTPYMY 2A?

2. $fixa morpiOHa cuna CTPyMY, mo6 HaHECTH Ha CIOPTUBHY HAaropoay — KyOOK

20,12 r cpi6na 3a 10 roa?

§ 27 CtpyMm Yy HaniBnpoBiaHUKaXx

1. EJIeKTponpoBiaHicTs HANIBNPOBIHHKIB. Ille Ha
[10YaTKy BMBYEHHsI eJIEKTPUYHUX SBHIL YICHUMH
OyJI0 TIOMiYeHO, 110 HE BCi TLU1a OTHAKOBO ITPOBO-
JSITH €IeKTPUKY: OIIHi — f100pe, Yepes 110 i micra-
JIV Ha3BY MPOBITHHKH, a iHLIII MaiDke He IIPOBOAATh
— X Ha3BaHO JieJIeKTPHKAMMU, 260 i30/19TOPAMH.
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Anle BUABWIOCS, LIO MEpeBaXHy OLIbIIICTH
PEYOBHH HE MOXHa BiTHECTH Hi IO MPOBIIHHUKIB,
Hi 10 nienextpukis. Lo rpymy peyoBHH Ha3Baiu
HariBNPOBiAHUKAMHY i BBaXaJIH, 110 BOHM IpaK-
TAYHOIO 3HaYeHHs He MawTh. [IpoTe cepen HuUX
OyJI0 BUSIBJIEHO ¥ Taki, 10 MalOTh Haa3BUYANHO
UikaBi ¥ BaXJIMBi BIaCTUBOCTI, 11O i CIIOHYKAJIO
OO TOJAJBLIOTNO iX BUBYEHHS, a 3roloM i 10
LIMPOKOro BUKOPUCTAHHS.

JAK yCTaHOBIEHO MAOCTIZHUM ILIIXOM, 3a
IMMTOMUM oropoM (abo eneKTpONpOBiAHICTIO)
HaIMIBIMPOBITHUKK 3aliMalOTh IMPOMiXHE Micle
MiX NOOpMMH MNpOBiZHMKAMM (MeTajnaMM) i
HieeKTPUKaMH.

¥TiM, cnig MaTH Ha yBa3si, 1110 9iTKOI MeXi 3Ha-
YeHb ITMTOMOTIO OIOpY IPOBIAHMKIB, HaIiBIIPO-
BIJTHMKIB i JieleKTpUKiB HeMae. Jlesiki HamiBrpo-
BIIHMKH 33 TIEBHUX YMOB MOXYTh OYTH 3a ejek-
TPUYHUMH BJIACTUBOCTAMHM ONU3BKUMHU SIK JIO
MeETaliB, TaK i A0 JieJIeKTPHKIB.

Hanienpogionuxu — npoKuii KJIac pe4oBHH, IS
AKHX 3HAYEHHA NMHTOMOIO ONOPY 3HAXONMTHLCH MK
3HAYEHHAMH NHTOMOIO ONOPY MPOBIIHHMKIB i Jieiek-
TPUKiB (nuromMuit omip metaniB 10¢ = 10° Om-Mm,
ouTOMUiMA onip mienexkTpukiBl(® -~ 10" OM-M).

TunoBMMM NpenCcTaBHUKAMK HarliBIIPOBIIHN-
KiB € Cuniuiii (Si), fepmaniit (Ge), Teayp (Te).

OTxe, OCHOBHA BiIMIHHICTE MeTaliB Big
HaITBIIPOBIAHUKIB — Ta, 10 B METaJIaX BaJIEHTHI
€JIEKTPOHH € BUIbHUMH, 2 B HaMiBIIPOBiTHUKAX —
cnabo 3B'A3aHUMH.

Mix HamiBnpoBiZHMKAMH i JieJIEKTPUKaAMH
YiTKOI M€Xi MPOBECTH HE MOXHA, OCKUIBKM 3a
BUCOKHMX TeMIIepaTyp MHi€JIEeKTPUKU MOXYTh
MOBOJMTUCH SIK HaMiBIPOBIAHUKH, 30KpeMa Ipo-
BOJAWUTH €JIEKTPUYHUM CTPYM.

2. 3anexHicTb CTPyMy B HamiBIPOBiZHMKAX Bil
TeMneparypu. 3a IKMMM X O3HaKaMM 3 BeJIMye3-
HOl KUIBKOCTI PEYOBMH, IO iCHYIOTH y TIPHPOIi
YW MOXYTB OYyTH CTBOPEHI IUTYYHO, BUOMPAIOTH Ti
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MepesaxHy GinbLiicTs
PEYoBMH He MOXMHE BiaHE -
CTI HIi 10 NPOBIAHMKIB, Hi
A0 alenexkrpmkis, Lo rpyry
pevoBnH Haleanm Hanis-
NPoBIgHMKAMMN,

HanignposigHukn =
LLNPOKUN KNac pevyoBmnH,
AU17 AKUX 3HAYEHHA NNTO=
MO0 DROPY 3HaxXoOaANTLER
MK 3HaYEHHAMY NNTO=
MOI0 Oropy MeTanis i
AienexkTpukis

OcHOBHE BIAMINHICTE MeTa-
niB Bif HANIBNPOBIAHUKIE ~
Ta, Wo B MeTaiax BanenTHi
1eKTDOHY € BiNbHUMM, @ B
Hanisnposigrmkax = cnabo
38 'R3aHUNMN.



e
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puc. 66

peYOBMHHM, SIKi CbOTOJIHI HA3WBAlOTh HamBnpo-
BiTHUKaMu? l'lpuranaHMo, SIK 3aJIEXUTh OIIip
MeTasIeBUX TPOBIIHUKIB Bill TeMmeparypu. SAKIlo
B35ITU METaJICBUH, HampUKIIal 3aJ1i3HMM, TIpOBia-
HUK, BKJIIOYUTHA HOTO nocnmom{o B €JIEKTPUYHE
KOJIO i Harpma'm B ITOJIYM'l CBiYKH, TO CHJIa CTpy-
My B Kouii Oyne 3MEHIIyBaTHCs, To6TO 3 MiABU-
[IEHHSM TeMIIepaTypH OIlip MeTaJeBMX MpOBil-
HMKIB 3pOCTaE,

meo X 10 enex'rpnquon cxemu (puc. 65)
nig'eAHaTH HamBnpoamHnK i Harplaam TO cuia
CTPYMY B KOJIi 3poCTaTUME. Orxe, Ha Bummy Bill
MeTaleBUX npoamunxm, orip fAKUX A 4Yac
HArpiBaHHS 3pOCTAa€, OIP HamiBINPOBIIHUKIB
AMEHIIYETHCS 3 MiJBULLEHHSAM TeMIepaTypH.

Taka 3a1eXHiCTh CHJIM CTPYMY B HaIliBITPOBil-
HHKaX BiJl TeMITepaTypH MOSACHIOETHCA THM, IO B
HaTiBMPOBITHUKAX BaJICHTHI e/IeKTPOHH 3B's13aHi
3 aTOMOM CJIaOKUMU CHJIaMM, TOMY 3 ITiABHILEH-
HSAM TeMIlepaTypy YMCJIO BUTBHUX HOCIIB 3apaay
3pOCTaE.

Otxe, xapakTepHOIO ocobausicmio Hanienpo-
giOHuUKi8, AKa BIIPI3HAE iX Bil METAIIB, € 3MEHUIEH-
HA ONOpY 31 3POCMAHHAM MeMnepamypu (puc. 66)

CaMe 3a i€ 03HaKol i BUOMpaloTh HarmiBs-
[IPOBIIHUKOBI PEYOBMHU, IO BUKOPUCTOBYIOTD-
Csl B CYJaCHiM TexHiLli.

3. TepmicTopu. 3MEHUICHHS OIOPY apreHTYM
(I1) cyandiny (Ag,S) me B 1833 p. crocrepiras
BUIATHUM aHIJIiACHKMYM ydeHUir M. (Dapaneﬁ
ChOrofHi LS BIACTUBICTh HAaMiBIPOBIIHHUKIB
[UMPOKO BUKOPUCTOBYETHCA Yy TIpMAanax, sKi
Ha3WBAIOTLCS TEPMiCTOpaMH — AaTYMKaMM TeM-
nepaTypy B eJIEKTPUYHHUX TEPMOMETPax, TEPMO-
pEryasiTopax TOLLO.

TepmicTopu, iHINa Ha3Ba — TePMOPE3UCTOPH —
oaHi 3 HAWNPOCTIMX HANIBNPOBIAHMKOBHX NPH-
nanis, AKi npu3HaYeni 1A BUMipIOBAHHA TeMmepa-
TYpH 32 3HAYEHHSIM CHJIH CTPYMY B KO i3 BK/II0Ye-
HUM Y HbOMY TepMiCTOpOM.
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BuryckaloTecst TepMiCTOpH Y BUIVISIII CTPHIKHIB,
TPYOOK, IUCKIB YM GYCHHOK pO3MipaMH Bill AeKinb-
KOX MIiKpOMETpiB 10 HEKiJIbKOX CaHTHMMETPIB.
Jiana3oH TeMriepaTyp BUMipioBaHHS — Bin 170 mo
570 K. Insa HayKoBMX Lineit iCHYIOTH TepMicTopu
IJ1s1 BUMIPIOBAHHSA AIK AyXe HU3bKKX (=4 + 80 K)
TEMIIepaTyp, TaK i Xyxe BUCOKUX (= 1300 K).

[IInpoKoro BUKOPUCTAHHA TepMicTOpU Haby-
JIX Y cXeMax MPOTUTIOXKEXHOI 6e3neku. B KoxHiik
KBapTUpi 060B'A3KOBO € TAKMif JaTYMK TEMIepa-
TYPH — TEpPMICTOp, SIKWIA CUTHAJTI3y€E Mpo Hebes-
MeKy B pasi MiABUILEHHS TEMIIEPaTYpPH.

MepesipTe cebe

gl

SIxuit xnac peyoBMH Ha3MBAaIOTh HATiBIPOBIAHUKAMU?

Y YoMy nosisira€ OCHOBHA BiIMiHHICTh HaMiBIIPOBIAHMKIB Bix MeTaiB?

€ nBa pesucTOpM: 3BMYAMHMIA i HamiBpOBiTHMKOBHMIA (TepmicTop). Ixwmi
¢dopma, po3Mipu i 3HauyeHHs omopiB 3a 20°C oxHakoBi. SIK BM3HAYUTH
Pe3uCTOp, BUTOTOBJICHUH 3 HAITiBIIPOBIZHMKOBOI PEYOBUHU?

4. Illo HasuBaeThcs TepMicTopom? Moro npusHayeHHs.

2 8 EnexTpuyHuii cTpyMm y rasax.
HecamocrTiitHuii razoBuii po3psaa

I. 3a HOpMaJbHMX YMOB rasu (IOBiTps)
eNEeKTPUYIHO HelTpanbHi. [IpoBigHicTe B Takux
rasax Moxe BUHMKHYTH JIMLIE 32 YMOBH ITOSBU
HOCI11B CTpyMY.

CBoe€o yeproio Hocii cTpyMmy (eJeKTpOHH,
MOHM) MOXYTb BUHUKHYTH JIMILIE ITiJ Ji€I0 30B-
HIllIHIX ¢aKTopiB, 30KpeMa TaKMX: BUCOKA TEM-
neparypa, yasTpadiosieToBe, pEeHTTeHiBChbKE BU-
MPOMiHIOBaHHA, KOCMi4Hi npomeHi. Takuit mpo-
Iec yTBOpeHHA HociiB cTpyMy B rasi (IoBiTpi)
Ha3UBAETLCA HOHI3aUi€El0 2a3)y.

Y uboMy J1erko mepekoHaTHCs 3a JOIOMOTHU
nocainy, 110 306paxeHuit Ha pucyHKy 67. Hasitb
HaWJyTIMUBILUMMN raIbBAHOMETD HE MTOKaXe eJieK-
TPUYHOIO CTPyMY, SIKILIO KOJIO PO3ipBaHO IIOBi-
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[lpouec nNPoxXoaxXeHHs enex-
TOUYHOIO CTPYMY KpI3b ras
HA3NBAETLCSA ra30BUM PO3-
PRAOM, 8 ABULLE NPoXO-
JPK@HHSA @/18KTPNYHOIro CTPy-
My B rasi, wo cnocrepira-
eThCH /INLLEe 38 yMOBMK 308+
HiwHbOI Ail, Ha3nBaeTbCH
HecamMocoTiRHMM ra3oBuMm

pPO3PA[OM.

(ig aleo Bncokoi remnepary-
Py WBKAKOCTI MONIEKY/I nosi«
TR LWBKAKO 3POCTAIOTD, I npy
3ITKHEHHI MONIeKy1a MoXe
grparuTh oamH abo kinbka
@NeKTPOHIB, NepersopnB-
LD 1B JID3NTNBHYIA NOH,

OaHOYacHo 3 HoHI3aLIielo
npvi 3iTKHeHHI monekyn rasy
BinOyBaeTLECH | 3BOPOTHUI
ApOLIec = NPUeAHaHHSA e/ek-
TPOHIB A0 NO3UTUBHNX MoHIB;
Les npouec Ha3nBaeTLCA
pexombinauieio.

TPSAHUM TPOMIXKKOM. SIK1IO BHECTH Y IMOBITPsA-
HHU TIPOMIXOK MONyM'st cipHuka abo CBIYKH, TO
eJIEKTPOMETP TOKaXe HEe3HaYHUI eJeKTpHYHMM
ctpyM. OTxe, min A€o noJsiyM'ss TIOBIiTpsA CTaJIO
MpOBiAHMM. SIKLIO BUHECTH noaym's 3 MpocTopy
MiX TUIACTUHAMM, TO €JIEKTPOMETD MOKaXe Bil-
CYTHICTb CTPYMY. AHaJtoriyuHuil pesyssrar Oyne,
SKILO OMPOMiHIOBAaTH TIACTHHM CBITJIOM eJleK-
TpuyHoi Ayry. L JMOCJIiIM CBiAYaTh, IO ra3 MOXe
6yTH MPOBIIHUKOM 332 YMOBH TIeBHOI 30BHILTHBOI
Iil Ha HBOTO.

IIpouec MPOXOMKEHHA €JEKTPHIHOro CTPYMY
Kpi3b ra3 Ha3UBAETHCA 24306UM po3pA0OM, & ABHINE
NPOXOIKEHHs €JIEKTPHYHOro CTPyMy B rasi, mo
CNOCTEPIracThcs JMie 3a yMOBH 3oprimmboI Aii,
HA3UBAETBCA HECAMOCMIlIHUM 2a306UM PO3PAOOM.

2. TIpuposa HecaMOCTiHOrO ra3oBOro pO3pAny.
SIx BUIHO 3 AOCIiLY, BUTbHI HOCII 3apsAy B TTOBITP1
BUHMKIM IO [Oi€l0 BHCOKOI TeMIMepaTypu
TTOJTYM 'A1.

[Tix nmielo BMCOKOI TeMIlepaTypH IIBHAKOCTI
MOJIEKYJI TIOBITps IBHIKO 3pOCTalOTh, i pM 3iT-
KHEeHHi MOJIEKY/Ia MOX€e BTPaTUTH OUH ab0 KuTb-
Ka eJIEKTPOHIB, NEPETBOPUBILKCE HA MO3UTUBHHHA
#{OH. 3BUIbHEHI €NEKTPOHHM CBOEIO HEproio 3axo-
IUTIOIOTHCS HEHTPAIbHUMHM MOJIEKY/TaMA abo aro-
MaMH, 11O Bele 10 YTBOPCHHs HeraTHBHHX MOHiB.

Koy X mosyM'st CBiuKM HabJkaTH 10 3aps-
JOKEHOTO eleKTPOMeTpa, eJIeKTPOMETP He3ajlex-
HO Bill TUITY 3apsny PO3PAIKAETHCH. Ile miaTBep-
mXye ToH (GakT, 1O mig gielo TeMmIiiepatypy
MOJIYM'Sl CBIYKY B MOBITPi YTBOPIOETBCA 5K TIO3M-
TUBHI, TaK i HEraTUBHi 3apsIy.

OnHOYACHO 3 MOHI3aLIEI0 IIPU 3iTKHEHHi MoJe-
Ky rasy BinOyBa€eTbCH i 3BOpPOTHMII mpouLec —
MPUEIHAHHS EIEKTPOHIB 0 MOSUTHBHUX JOHIB,;
Lei IpoLeC Ha3MBAETECA peKomOiHayi€ro.

OTxe, MPUPONOI0 HECAMOCTIHHOTO ra3oBoro
po3psiiy € iCHyBaHHs B rasax 3a BMCOKOI TeMIIe-
patypu (abo B pasi Ail iHIIMX 30BHiIIHIX GaKTO-

112



piB) BUIBHUX 3apAIKEHUX YaCTUHOK! eJIEKTPOHIB,
MIO3UTUBHMX i HETaTUBHUX MOHIB.

IMix i€l cu eeKTPUYHOrO MoJjs i YaCTUH-
KM MOXYTh HanpsiMJIEHO PyXaTHChb i CTBOPIOBaTH
€JIEKTPUYHHIA CTPYM.

29 EnekTpuyYHuii CTpyMm y rasax.
CamMocCTiliHuih rasosuin po3paa

1. 3ajexHicTs CHJIM CTPYMY ra3oBOro po3psiay
Bia mpukaagenoi Hanpyru. LlIo0 ycTaHOBUTHM 3a-
JIEXHICTh CUJIM CTPYMY Bill Harpyru, po3rjiiHbMo
Takmii mocnin (puc. 68). BisbMiMO CKIISIHY TPYOKY
3 IBOMa EJEKTPOAaMH, 3ariOBHEHY OyIb-SKUM
ra3oM, i yBiMKHiMo ii B eiekTpuuHe Kojio. [linHe-
cimo 1o Hei HoHizaTop. IToku Ha TpyOKy He rnoaa-
HO €JIeKTPUYHOI Hampyru (B rasi He CTBOPEHO
eJIeKTPUYHOrO MOJsA), KUTbKiCTh map HOHiB, siKi
3'SIBJIAIOTHCSA B ra3i 3a MeBHUI Yac, 0piBHIOBATH-
Mée KUIBKOCTI Mmap HOHiB, fKi, 3iTKHYBILIKCD, CTa-
I0Th HEUTPaIbHUMH (PEKOMOiHYIOTD).

IMonaBaTuMeMo Ha eaextpoau Hampyry. I1in
N€I0 CHJI €JIEKTPHUYHOTIO 110J1S1 MO3UTUBHO 3aps-
JDKEHi MOHM nmepeMillyBaTUMYThCS 10 HEraTuB-
HOTO €JIEKTPO/a, @ HEraTUBHO 3apsAKeH1 OHU
Ta €JIEKTPOHM — 0 MO3UTUBHOTrO (puc. 69). ¥V
TpyOLli BUHMKAE EJEKTPHYHUKA CTPYM. Axuwo
HATIpyra HEBeJMKa, TO JIMIIE YaCTHHA HOHIB,
YTBOPEHUX MOHi3aTOpOM, peKOMOiHyBaTMME B
rasi, a pemTa JOCATHE €JEKTPOAiIB i Ha HHX
HelTpasizyBaTUMEThCs. 30UIBLIYIOYU HAIPYTY,
nobauumo, 10 30iIbIIYETHCA W CUIA CTPYyMY
razoporo po3psany. Hapeuwri, 36i1bLIYIOYH
HAMpYTY, NOCATHEMO TOTO, IO MPakTUYHO BCi
HOHM HeMTpaTi3yBaTMMYThCS Ha €JIEKTPOAAX i 3
MOJAJBIUMM 30iMbIIEHHAM HAMpyru cuja cTpy-
My BX€ He 3pocTaTUMe (CTPYM [AOCATAE€ HACH-
yeHHs [,,.). Ipadik 3anexHoCTi CUIH CTPYMY
ra3oBOro pO3psAY Bill NMPUKIAJEHOI HaIpyru
306paxeHo Ha pucyHKy 70.
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puc. 69

1.4A 4

5T IR

puc. 70

I3 rpachika BuznHO, 1110 3i 3pocTaHHAM Hanpy-
¥ CIIOYATKY ITPOTOPUiHHO 3pocTaE i cuia cTpy-
my. IIpo ue cBiguuTh npsMoniHiftHa minsHKA
0—1. 3a neBHOTO 3HaYeHHsA Hanpyru U, Bci HOHU
Ta CNIEKTPOHU OYOyTh NMPUCKOPEHi eIeKTPUIHUM
1oJieM, i CTpyM y rasi HabyBa€ HAaCHYEHHS —
1,4c.— BCi HOCII 3apsiiB pyXalOThCs 10 BiAMOBiI-
HUX eNeKTpoliB (Ha rpadiky ninsuka 7-2)
HE3aJIEXXHO Bill 3pOCTAHHS HAIPYTH 10 JESAKOTO
3HaueHHs (U,).

2. ¥Ynapua ¥onisauis. 3naBanocs 6, gami cuna
CTPYMY BXe He 3pocTratuMe, 60 Bci MOHHM, fKi
BUHUWKAIOTb Y I'a3i 3a OIMHULIIO Yacy, HeWTpasisy-
I0TbCSI TTOBIN3Y €JIEKTPOAIB, TOX Gibiumit 3apsn
yXe HEe MOoXe OyTH repeHeceHU .,

I[Ipore nocnin nmoxkasye, 1o 3i 3ma4HUM 36i1b-
IIEHHAM Hanpyru, NoYMHAIOYM 3 AEeSKOro 3Ha-
4eHHs U,, cujia cTpyMy 3HOBY 3pOCTa€E, MPUYOMY
pi3ko (minsinka 3—4). lle o3Hayae, WO B rasi
BUHUKIIM TOJATKOBI OHH, BinOyaaca gonaTkosa
MOHi3aLlid rasy.

[TosicHUTH pi3Ke 3pOCTAHHS CTPYMY Ha AUIAHLI
BC MoxHa, SKIIO JaT¥ BiANOBiAb HA MTUTAHHS!
HOMY 30INbUEHHS HANPY2U MIXC eNeKmpodamu npuee-
210 0o dodamkosoi lionizauii 2azy ?

- e nosicHI0EThCS yaapHoIO ioHi3auico aTomis i
MOJIEKYJ] a3y IPH 3iTKHEHHI 3i IIBUAKUMH ejeK-
TpoHamM. Tlin Hi€l0 CUJIBHOTO €JIEKTPUYHOTO
MOJIsI €JIEKTPOHM HalOyBalOTh BEJIMKMUX 3HAYEHB
mo*

2
poGoty A, AKy TpeGa BMKOHATH, 1106 HOHi3yBaTH
HEUTpaJIbHUI aTOM abo MOJIEKyTy.

Otxe, B npoueci ioHi3awii atoma a6o Mote-
KYJIM YTBOPIOIOTHCS BXKE IBi 3apsIKeHi YaCTHH-
Ku. O6uaBa enekTpoHu (ITOYATKOBHUIM i ILIOHHO
BUOMTHI1) PO3TaHATUMYTbCSH B €IEKTPUYHOMY
MOJIi MiX €JeKTPOJaMM /0 BEJIMKUX ILIBHMIKO-
creil. KoxeH 3 HMX Ha CBOEMY LUIAXY TaKOX
yAapsATUME 3YCTpiuyHi HEUTpaJbHI MOJEKYIH
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ra3y i BuGMBaTMME 3 HUX eNeKTPOHM. KijbKicTh
BiJIbBHUX €JIEKTPOHiB, LIO0 MYaTUMYTh i3 BEJIHU-
KOI0 IIBUAKICTIO A0 aHOjAa, JIaBUHOMOMIOHO
jpocTaTuMe i, fIK 3pO3yMiJo, He 3a PaxyHOK
30BHILLIHBOTO MOHi3aTopa. OMHOYACHO LUIBUIKO
3pocTa€ ! KiNbKiCTh MO3MTUBHO 3apAIKEHMX
HOHIB, IKi pyXaloThCs 10 KaToja i TaKoX GepyTh
y4acTh Y CTBOPEHHi €JEKTPUYHOIO CTPYMY.
KinpKicTh BiIbHMX €JIEKTPOHIB i MOHIB CTa€
HACTLIBKM BEJIMKOIO, LIO CWla CTPyMy pi3Ko
spocratume. Llei mpolec i Ha3UBaIOTh YOaPHOK
tionizayiero (3—4, puc. 70).

OTXe, YMOBOIO yaapHOi HoHi3auii rasy €
HEpPiBHICTb! y

_".'_v__ > A.
2

Y npoueci yaapHoi ioHi3alii pi3ko 3pocTae
KUTBKiCTh HOHI30BAHUX aTOMiB, @ 3 HUMM 1 YMUCJIO
eNIeKTPOHiB, fKi 3MiMCHIOTb HOHi3aLio.

3a TakuMX YMOB Ha AiNsHLI 3—4 CTpyM yXe
MOXe iCHYBaTH i Iic/isi IPUITMHEHHS il 30BHiLI-
HBOTO HOHi3aTopa.

ToMmy Takuif po3psa, AKuil icHye micJs mpHnmM-
HeHHs nil 3oBHiMEHBOrO #HomizaTopa, Ha3MBaNOTh
camocmiiinum 2azosuri pospsdom. CaMOCTIHHUH
ra3oBMii pO3psA yXKe He MoTpebye 30BHIIIHBOTO
fioHi3aTOpa /UIsl CBOTO IIATPUMAHHS.,

2. Buau camocTiiiHMX ra3osux po3panis. Buim
CAMOCTIMHMX Ta30BMX PO3PAdIB Taki: TIIIOYWH,
ickpoBMii, KODOHHMIA i AYTOBUHA.

— Thairouuii po3pad — e CaMOCTIHHMIA PO3psL,
AKMil BHHAKAE B ra3ax 3a HM3bKHX THCKIB (rTopsn-
Ky 2—50 MM pr. cT.) (pHc. 71).

Trnitoumit po3pan y Tapax pPTyTi, HaTpiio
BMKOPUCTOBYETHCA B JIAMITax I€HHOTO OCBITIEH-
HSI, V Ta3i HeOHi (YepBOHE CBiYE€HHS) BUKOPH-
CTOBYETHCSI B CUTHAJIBHMX JIaMIIaX i peKIaMHUX
Tpybkax. Tnitouuit po3psil B aproHi, KM nae
CUHIOBATO-3€JIEHE CBiYeHHSs, BAKOPUCTOBYETHCA
y peKJIaMHUX TpyOKax.
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Buagu camocTinHnx
rasoBux Po3psaLiB TaKi:
THIOYHIA, ICKPOBUA,
KOPOHHUA | AYroBuA.




puc. 72

Ickposmii po3pan BUHWKAE
B MOBITPI MiX ABOMaA enex-
TpoAamu 3a HOPMasibHOIMo
TUCKY.

puc. 73

Koponuuii po2psa — ue
NPOMIXHWA PO3PSAA MiX Thi-
I0YUM Ta ICKDOBUM.

[TosicCHUTH BUHMKHEHHA TJIil040r0 po3psay 3a
HU3bKHUX THCKiB MOXHA HACTYITHUM YHUHOM.
Konu ra3 ayxe po3piKeHM# i BigcTaHi MiX
MOJIEKY/IaMM BEJIMKi, TO OHU, PYXalOYMCh Jes-
KU yac 6e3 3iTKHEeHb, MOXYTb HaOyBaTU BeJIH-
KMX LUBUIKOCTEN i, OTKe, MATH 3HAYHY KiHETHY~
Hy eHepriio. [Tpu yaapi B KaToJ IIBUAKUX HOHIB 3
MeTaJieBOi TTOBEpXHi Karoga BUOMBaTHUMYThCH
eJIEKTPOHH.

IIi nBa mpouecH: HOHi3aLlisd €JIEKTPOHHHM
yaapoM i BUOMBaHHS eJIEKTPOHIB i3 KaTtomy i €
OCHOBHHMH B TJIIIOYOMY PO3DSALi.

— Icxpoeuii po3pad BUHMKAE B MOBITPi MiX
ABOMAa €JEKTPOJAMH 32 HOPMAJbHOr0 THCKY
(puc. 72).

BiH TpMBa€ KOPOTKMIA iHTepBan 4acy. 3a 30B-
HilLIHIM BUIVISIIOM Haraaye mydOK 3UT3aronomiOHmx
CMYXOK, 1110 PO3TaTyXYIOThCS Bill TOHKOTIO KaHay.
CMYXKH IUBMAKO IPOHU3YIOTH NMPOMDKOK MiX
eJIEKTPOJaMH, TaCHYTh, IIOTIM BUHUKAIOTh 3HOBY.

IcKpoBHMii pO3psil BUHUKAE 3a TaKOl BUCOKOI
Halnpyrd MiX eJNeKTpoAaMH, KOJH KiIbKIiCTh
BUJIbHMX €JIEKTPOHIB, SIKi M4aTh i3 BEJIMYE3HOIO
IIBMAKICTIO IO aHO/iA, i MO3UTUBHO 3apsAIKeHHX
foHIB, SKi PYXAIOTHCS 10 KATO1a, HAPOCTAE, MOB
JIAaBMHA. BMHHKAE, T4K 3BAHVH, eiexmpuqHuil
npobitl noGimpsaK020 RPOMINCKY.

IckpoBUit po3psil CYMPOBOMLXYETHCS 3BYKO-
BUM edeKTOM 3a paxyHOK YTBOPEHHS YIapHOI
XBWIi B MOBITpi BHACHIZOK JIOKQIBHOTO ITiABM-
ILIEHHS TeMIIepaTypH.

HaiisickpaBiluuM IPUKIIAIOM iICKPOBOIO eJieK-
TPUYHOTO pO3psiy € OMMCKaBKa, fKa BHHUKAE
MiX 3apsDKEHMMM XMapaM# a00 3aps/KeHUMU
xMapamu i 3emieio. PisHuls NOTEHLIaTiB MiX
xMapolo i 3emunero 6mu3bko 14-10° B.

— Koponnuii po3pad — ne NPOMiKHHIA PO3pAn
MiK TIii09MM Ta ickpoBuM (puc. 73).

BUHUMKaE Ha €IeKTPOoAaxX 3 TOHKOro ApoTy abo i3
3arOoCTPEHMMHM KiHLISIMM, YBIMKHEHMX JO DKepela
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BUcoKoi Hanpyrd. [To6iu3y Takux ApoOTiB YK 3aro-
CTPeHMX KiHIIiB CTBOPIOETBCS MyXE€ CUJIbHE C/ICK-
TpruHe nosie. KopoHHUI po3psii MOXE BUHUKHYTH
Ha 3arOCTPEeHMX YaCTHHAX MPOBiAHHUKIB abo y npo-
BOJAX BUCOKOBOJIBTHMX JIiHil eslekTporiepeaay, Lo
TNPU3BOAMTB A0 3HAYHMX BTPAT EEKTPUYHOI eHEPTil.
11106 3MEHILMUTH MOX/IMBICTb BAHUKHEHHS KOPOH-
HOTO pO3psAY, 36LAbIIYIOTh AiaMeTp MPOBOIB.

Y KOpOHHOMY PO3pALi, Ha BiIMiHY Bill iCKPOBOIO,
Ma€ MicLie HeMOBHMIA npo6iii ra3oBoro MpoMixKkYy.

— Jly2oeuii po3psad abo eaexmpuvna dy2a, Ha Bit-
MiHy Bin mepepHBYacTOro iCKpoBOro, € HenepepsHNM
NOTYKHMM CAMOCTIHHMM eJIEKTPHYHHM PO3psAAOM (-
puc. 74). Moro MoxHa NpoIeMOHCTPYBaTH 3a
JOTIOMOTHY JBOX BYTUIBHMX €JIEKTPOAiB, MPUEAHA-
HUX JI0 JPKepeJia CTpyMy MOCTiHHOT Hanpyry.

Ina 3amamoBaHHA Oyrd Tpeba 3BeCTH eJiek-
TPOAM TaK, 100 BOHU AOTUKAIUCS OIMH 10 O1HO-
ro. Y Miclli KOHTaKTy, L0 Ma€ BeJIMKUH onip, i3
TIPOXOKEHHSAM CTPYMY BHALIATUMETLCS BCJIMKA
Kinpkicte Terutotd. KiHui enekTpodin CHJILHO
PO3XapIOIOThCA i, AKIIO IX TPOXU PO3CYHYTH, Crlil-
naxHe ayra. BHaciaimok BMCOKOI TeMMCpaTypi i3
IDYTOBOMY NMPOMIXKY ra3 Oyae CuJibHO HOHi30Ba-
HUM, OITip HOro MaJiuM, a CHJIa CTPyMy BEJIMKOIO.
3a BeJUKOI CMJIM CTPYMY yAapH MMO3UTHBIHN
MOHIB Ta €JIEKTPOHIB BUKJIMKATUMYTD iLLE CHJIbHI-
1IIe pO3XapeHHs KaToa i aHoza. 3 MOBEPXHi KaTo-
Ia TMpH LBOMY BiIOYBa€TbCsl eMicist CAeKTPOHin,
o 3abe3rneyvye MiATPUMAHHS CaMOCTIHHOIO pos-
psiy B rasi Ta HEMepepBHE «IOPiHiii» LyTil.

— ITrazmoro Ha3UBAIOTL CTAH rasy, o Mae
BHCOKHil cTyminb #ioHi3anji, 32 AKOro KOHUEHTPALIs
€JIeKTPOHIB Ta HOHIB y ra3i ayxe BeJIMKa.

Taxk, I1a3MOI0 € CTaH rasy B IyroBOMY, iCKpo-
BOMY i T/TiI04OMY po3psifax. Y HelTpanbHii njas-
Mi KOHLIEHTpallisi eJeKTPOHIB i MO3UTHBHHX
{tOHiB ONHAKOBi i CyMapHMit 00'€eMHMI 3apsia
JOPiBHIOE HYMIO (SK i B MeTaNax).
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puc. 74

Ayroswii poapsg abo
enexTpuyHa ayra, Ha Biami-
HY Big nNepepuaYacToro
ICKPOBOro, € HernepepBHUM
NOTYXHUM CAMOCTIRHNM
eNeKTPUYHUM PO3PSA0M

Mnaamoio € cTaH rasy B
AYroBomy, ICKpoBOMY | THilo-
yomy pospsgax. ¥ Hen-
TRaNbHIA Nnaami KOHUeHTPa-
L{is1 @NeKTPOHIB | NO3NTUBHNX
MoHiB oagHakosi, | cymapHniA
06'eMHWIA 3apaa AOPIBHIOE
Hynio (sik | B M@Tanax).



puc. 75

ITraszma € 0cobauuUM cmaHom peyosuru, AKUK

' IicTaB Ha3By YETBEPTOTrO CTAHYy DEYOBHHM

(puc. 75).

Po3pisHsioTs caaboiionizoeaHny, cepeaHboro-
Hi30BaHY Ta NoeHICcHi0 UOHI308GHY TUIAZMY.

Crabolionizoéana 1u1a3mMa IMIPUCYTHS Y 30BHILI-
HiX mapax arMocdepu.

CunvHolioHizo6ana TUIa3Ma IIPUCYTHS V Oiu-
ckapli. Y KocMoci nyiasmMa € Haubinsi mouupe-
HWM CTAaHOM PEYOBHHU.

3a HAIBUCOKMX TeMriepaTyp IMOpPSAKY Mijlb-
HOHIB TpanyciB amomu easy noenicmio UOHI3Y-
rombes (poO3ManaloThes Ha €JIEKTPOHHU 1 sigpa).
BiiactuBocTi Takoi ruiasMy i crnocobm ii onep-
XaHHA Ha0y/JIu OCTaHHIM YacOM BEJIMKOI'O 3Ha-
JeHHs 4epes npobieMy 3aiHCHEHHS KEpOBaHUX
TEPMOSIIEPHUX peakLiiit,

AR el M

Nepesipre celbe

SIkuit po3psii Ha3MBaKOTh HECAMOCTIHHUM?
SAxwmii po3psii Ha3UBAKOTh CAMOCTIHHUM?
SIX NOsSICHUTH MeXaHi3M yaapHoi HoHi3arii?

1o Take ickpoBuii po3psia?
1o Take Tair04mit po3psia’?
IIlo Take enexTpuyHa ayra?

7* SIxuit cTaH rasy Ha3mBaloOTh IJ1a3Mo107

§3

3acTocyBaHHs CTPyMy B rasax y nooyri,
B NMPOMMUCINOBOCTI, B TeXHiLi

L

SIBuia i mpouecH, IMOB'sA3aHi 3 MPOXOIXKEH-
HSAM CTPYMY B razax, 3HaWIUIM LIMPOKE 3aCTO-
cyBaHHSA B noOyTi, y IMPOMMCIOBOCTI, TEXHilli.
Po3rnssHbMO [€siKi 3 HUX.

KoponHmii po3paa MoxXe NMPUHOCUTH KOPHUCTh
mioavHi. Tak, 10ro BUKOPUCTOBYIOTh B €JIEKTPO-
(dbisbTpax g OYMIEHHS IUMIB i ra3iB Bil TBep-
anx poMimox., CTBOpeHO NMPOMUCIIOBI €JIEKTPO-
GburbTpM, 3a JOITOMOTH SKMX MOXHA 32 TFOAMHY
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OYMCTUTH COTHI TUCAY KyOOMETPiB NPOMUCIOBUX
ra3is Bill AUMY, MWIY Ta WKIiUIMBUX TYMaHiB i
no6yTH 3 ra3iB TOHHM KOPUCHUX TIPOAYKTIB s
BMPOGHMILTBA CipyaHOi KUcI0TU. DUTBTPH BUKO-
PUCTOBYIOTBCS TaKOX Y JuBapHAX. KopoHHMiA
pO3psAN TIOKJIANEHO B OCHOBY [Iii HaA3BHYaiHO
BaXJIMBUX TPUJIALiB — JIIYWIBHUKIB €JIEeMEHTap-
HUX YaCTUHOK.

Tnitoumii po3psAA: JaMNM JAEHHONO OCBITJICHHS.
[Napa pTyTi 3a T1iI0Y0T0 poO3pALY B JIaMIiax IeHHO-
ro ocBiT/IEHH# Ja€ ioseToBe Ta yasrpagdiosnerose
TIPOMIHHS, SIK€ KETNChbKO CIPUNUMAETHCS JIIOACH-
KUM oKOoM. ToMy Ha BHYTPILIIHIO TTIOBEPXHIO TPYO-
KUY JIaMITM HAHOCHATH 1Iap ClielliaIbHOI peYOBUHH
(momiHodop), Ky 106MpaloTh Tak, 1100 BOHA,
norMHYBIIM (ioneToBe Ta yasTpadioneTose
MPOMiHHS, BUIIPOMiHIOBaJa CBITJIO, CIEKTpaslb-
HU cxuia SKoro 6yB 6 GJIM3bKUM OO COHSYHO-
ro. Jlammu JIeHHOro CBiT/a 3Ha4yHO (y 3—4 pa3u)
€KOHOMIYHIllIi 32 JJaMIT{ PO3XXapeHHs.

IcKpoBuii po3psa BUKOPUCTOBYIOTh B €JIEKTPO-
iCKpPOBOMY METO/Ii pi3aHHS, CBEPUTIHHA Ta iHIIUX
BUJIaX TOYHO1 0OpOOKU MeTay.

IckpoBHiI TPOMiIXOK BHUKOPHUCTOBYIOTH $K
3aro0iXXHUK Bif IepeHanpyr B €JIEeKTPUYHUX
JIIHIAX nepeaay.

Enexrpuyna ayra. Enexkrpossapiosanns. Ejek-
TPUYHA JyTa € OCHOBOIO €JIEKTPMYHOTO 3BapIOBaH-
Hs. EnekTpo3BapHUK, TOPKAIOYUCH KIiHLIEM EJieK-
TPOMNY NO 3BapIOBAHOI JeTali Ta, JOMaram4uch
BUHUKHEHHSI PO3psidy, BIIBOOUTHL €JEKTPON Ha
HEBEJIUKY BiICTaHb, SIKa B MpOLECi 3BaplOBaHHSA
Mae 6yTy NMpUOIM3HO CTaNoK. MiX enekTpoioM i
IeTaJUTIO BAHUKAE eJIeKTpUYHa ayra (puc. 76).

JlyroBuii po3psii CYIpPOBOIKYETHCS ACKPaBUM
CBIYEHHSIM i CWJIBHHUM PO3irpiBaHHSAM eJIeKTPOLiB.
Temnieparypa kaHany ayru csrae 5000 °C, a 3a
ticKy 2-10° Ia (y 20 pa3 Ginbiue 3a atMochepHMii)
moxe niepesuiysati 7000 °C. (ITopieHstitre, 6000
°C — ue Temneparypa nosepxHi CoHus!).
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KopoHHWA po3pss noknane-
HO B OCHOBY LIl HagaByan-
HO BAX/TMBUX NPUNAELIE ~
NIMUNbHUKIB 8NEMEHTaPHNX
YACTUHOK,

puc. 76



§3

Yepes 11e eleKTpUYHY ATy LWHUPOKO 3aCTOCO-
BYIOTh Y CYYacHii TexHiui nis 3BapioBaHHS i
pizaHHS MeTaliB, y METANYPrii, AK NOTYXHe IXe-
peJIo CBiT/IA Y MPOXEKTOpax i NpoeKLiHHUX ara-
patax. JocnimkeHHAM (i3MuHUX npoLeciB Qyro-
BOTO pO3psdy, 3HaXOMKEHHAM MLLIAXiB 3acTO-
CyBaHHS MOro B cyyacHii Haywi i TexHiui 3aitmMa-
10TECSA B YKpaiHi BYeHi IHCTUTYTY efleKTpo3Bapio-
BaHHA iM. €. O. I1arona HauioHanbHOI AkageMii
HayK Yxpainu. Haykosi 3n06yTKM yKpaiHCBKHX
YYEHUX JiCTanu BUCOKY OLIHKY B YCHOMY CBiTi.

Beaneka moauHmn nig 4ac pobotu
3 eNNeKTPUYHUMMK NpUnapamm i NPpUCTPOIMHU

KoxHe enextpmuyHe Kono
cr_u;asamcmmsm Han-
MIDHOMO 3POCTaMHHR CHAKN
CTDYyMY B HbOMY.

Koporkum 3ammkarHsnm
BINAHKIA KONE HAINBAKOTH
3'egHanHHR i NPOBIgHMKOM
3 [YXKE ManidMm ONnopom,
BHacigok 4oro sinby-
Ba€TbLCH piske 30inbLIeHHs
Crlint CTRYMY.

1. Koporke 3amukannsa. BukoHyroun poGotu 3
€NEKTPUYHUM CTPYMOM, CJiZ maM'sTaTv, IO
CTPYM, TIPOXOASTYM Kpi3b TUIO JIIOOMHHU, MOXe OyTH
HebOe3rmeYHUM ISl 300pOB'A i HaBiTh IS KUTTH.
Tomy ctig cyBOpO JOTPUMYBATHUCS TIPABIIT TEXHIKH
besnexu. HeoOximHO BpaxoByBaTH, IO KOXHeE
€JIEKTPUYHE KOJIO pO3paxOBaHE Ha TEBHY CHITY
CTpyMy. SKIIO 3 AESAKUX NPUYHMH CWIA CTPYMY
TEPEBUIIYE AOMYCTUMY, TO ITPOBOAN MOXYTh CHJTb-
HO HarpiTucs, i30/1s1is, 1O iX BKPUBAE, — IMOIIKO-
JIUTUCS a00 HABITH CIIAJITAXHYTH, a EIEKTPOBUMIpPIO-
BIbHI Ta iHLI NpuWiangy MOXYTb BHWUTH 3 Jamy.
ToMy KOXHe efleKTpUYHe KOJIO CJIi/I 3aXUCTUTH Bill
HaZAMipHOTO 3pOCTAHHS CHJTH CTPYMY B HEOMY.

IIpYMHOI0 3HAYHOTO 3POCTAHHSA CHJIM CTPY-
My B Mepexi Moxe Oytu abo ogHOYacHE BMHU-
KaHHS TIOTYXHHUX CIIOXWBadiB CTpymy (enex-
TPUYHHUX IUIMUTOK, e€JeKTpoHarpiBauviB), abo
KOpPOTKE 3aMUKaHHSA. Kopomkum 3aMuKanHam
dinsnKu Koaa nasuearomo 3 ‘€cOHanHA ii npoeionu-
KOM i3 Oyxce Maaum onopom, 6Hacai00K 4020 8i0-
Oyeacmoca piske 36iabWeHHA cuau cmpymy.
KopoTke 3aMUKaHHSA MOXe BUHUKHYTH, HaTlpy -
Kj1aj, Ml 4yac peMOHTY eJIeKTPONPOBOAWHU YU
eJeKTpoapMaTypu Mil CTpPyMOM (4Oro Hi B
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AKOMY pa3i He MoxHa pobutu!), abo mix vac
BUNAAKOBOrO 3iTKHEHHS OrOJIEHUX TIPOBO/IB.

Omnip Kona 3a KOPOTKOro 3aMMKaHHi IyXe
He3HaYHMIA, TOMY B KOJi, 3rifHo 3 3aKoHOM OMma,
BMHMKAE JYXe BEJIMKA CUJIa CTPYMY.

2. 3anobixumkn. OCKiIBKM cHiIa CTPYMY
KOPOTKOIo 3aMMKaHHA Moxe OyT¥ 3Ha4HOIO, TO
MPOBOJY E€JIEKTPUYHOI MEPEXi IPH LILOMY MOXYThb
CWIBHO HarpiBaTHcs i HaBiTh CTIPUYMHHUTH I10XKe-
xXy. lI1o6 YHMKHYTH LbOTO, B MEPEXY BMHMKAIOTh
creLiaybHi NMPUCTPOi — 3arnobiXHUKM, NMpU3Ha-
YeHHs SIKUX — Biipa3y BUMKHYTH JIiHiI0, TUIBKK HO
CHJIa CTPYMY NEPEBUILIATH JOITYCTHMY.

Ha pucysky 77, a noka3aHo 3ano0iXHHUK
i3 MJIaBKOI0 BCTaBKOIO, SKMil 3aCTOCOBYIOTh
y KBapTUPHIiii nporoauHi. [osoBHa foro yacTuHa
— JIPOTHHA 3 JIETKOTOITKOT0 MeTay (HalpuKJIa, i3
CBUHIIO), 1O MICTUTBCS BeepenuHi dapdoposol
BcTasku. IIpo6ka Ma€ rBMHTOBY Hapi3Ky i LieH-
TpaJbHMIt KOHTAKT. Hapi3Ky 3'€THaHO 3 LEHTPaIb-
HHUM KOHTaKTOM CBHHIIEBOIO ApOTUHOM0. IIpobKy
BKPYYYIOTH Y CIELIiaJIbHUM MaTPOH, IKUN MiCTHTb-
sl BCepearHi KOPOOKH 3 i30/1101040r0 MaTepiaiy.

CBUHLEBY APOTHHY A00OUPAIOTH TAKOI TOBLIM-
HM, 1106 BOHAa BHUTPHMYBaJia JIMIIIE MEBHY CHIY
CTpyMy. SIKiUO cuiia CTpyMy INepeBMILUTD AOIy-
CTUME 3HA4YEeHHA, TO CBUHIIEBA IPOTHHA pO3IUia-
BUTHLCS i KOJIO pO3iMKHEThCS. ToMy Taki 3armo0ixk-
HMKH 1 Ha3UBAIOThH IVIABKHMH.

[TnaBKy BCTaBKy MOXHA JIETKO 3aMiHIOBAaTH,
SIKIIIO BOHA MEPEropUTh.

HuHi LIMPOKO 3aCTOCOBYIOTHCS 3anobiXHu-
KH, [if SKMX I'PYHTYETHCA Ha TETJIOBOMY pO3LIN-
peHHi Tin mix yac HarpiBauus. Ha puc. 77, 6
306paXkeHO 30BHIlHIM BHIJISIL TAKOIO 3armobix-
HMKa. Y pa3i nmepeBaHTaXEHHA eJIEKTPHYHE KOJIO
PO3MMKAETBCS. BBIMKHEHHS KOJIa 3AiICHIOETHCH
HAaTUCHEHHAM KHomku. Tvr xe (puc. 77, 8)
306paxeHo cydacHui 610K 3anmo6iXHUKIB pi3HO-
ro NMpU3HAYECHHS.
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puc. 77

WmoBipHICTL ypaxeHHs
e18KTPUYHUM CTRPYMOM
3pocrae, aKWo noagmHa
CcTolTh Ha KaM'sHIA,
3eMNAHIA Yu BONIOTIA
Aepes'sHin nignoal.

EnextpuyHunid onip
MOACLKOro Tina He 3as-
XAan oaHaKoBu|, BiH 3a-
nexuts Big Gararbox gak-
TOPIB: BONOroCTi WKIp#K,
CTaHy HepBoBOI CUCTEeMM,
CTaHy 340P0OB'sl, BTOMM.

Y pagionpucTposix 3acTOCOBYIOTh TLIaBKi
3ano0iKHMKM iHIIOI KOHCTPyKUii (puc. 77, o).
Takuit 3ano6iXXKHUK — L€ CKAsTHA Tpy6Ka 3 MeTa-
JIEBUMM HAKOHEYHUKAMM, MiX IKMMHU HATATHYTO
TOHKHUU NMPOBIAHUK, 3ar00DKHUK YCTaAHOBIIIOEThb-
Csl B CrieUiaibHUMU TpUMay.

BuxkopucTaHHs 3armo0DKHUKIB 3aX1ILAE e1eK-
TPUYHi KOJIa BiJl II€PEeBaAHTAXEHHS.

1. i eIeKTPHYHOrO CTPYMY Ha OPraHi3M JI0JMHM.
1106 3axucTUTUCA Bil Ail €IEKTPUYHOTO CTPYMY,
TUM, XTO TPALIOE 3 €JEeKTPHUKOIO, CJill CYyBOpO
JOTPUMYBATH TI€BHUX 3aX0LiB 6€3I1EKM.

IHOAI MOMMIKOBO BBAXAlOTh, 1110 CTPYM, CTBO-
pioBaHuit Harnpyroio 220 B, saka 3Bu4aitHO OyBae
B OCBITMIOBaJbHIN Mepexi, Oe3nmeyHui s
monuHu. Llle — xubHa nymka.

JloclmiIpKeHHA ToKa3aiu, 10 Cula CTPpyMy
omaseko 0,01 A B pasi MpoOXOIXKeHHS Kpi3b TLIO
JIIOIMHM CIIPUYMHIOE JIETKe Noapa3HeHHs, 3a 0,03 A
M'SI31 MOXYTh YTPaTUTH 30ATHICTH CKOPOYYBaTHUCH,
a ctpyM cwiolo 0,1 A BBaXaeTbCs HEGETIEUHUM IS
XUTTA. OCKUIBKM eJIEKTPUYHMIA OIlip TiJIa JIIOAUHHU
Moxe 3MiHioBaTucs Bix 500 kOM no 1 KOM, To 1ipu
BUITaZIKOBOMY nomnanaHHi mnin Hanpyry 220 B kpi3b
TIIO JIOAMHUM MOXE TNPOXOAUTH CTPYM CWIOIO

_ 220B
1000 Om

NEYHUM, -

Cnig Takox 3a3HAYMUTH, WO EJeKTPUYHHM
OIrip JIIOACBKOrO Tijla HE 3aBXAW OJHAKOBHUH,
BiH 3a71eX1Th Bia 6araTbox ¢akTopiB: BOJIOrocTi
IIKipY, CTAHY HEPBOBOI CHCTEMHM, CTaHy 310-
poB'si, BToMH. Takox tpeba nam'statu, LIO
AMOBIpHICTb YPaXEHHS €JIEKTPUYHUM CTPYMOM
3pocTaE, AKIIO JIAMHA CTOITh HA KaM'sHiH,
3eMJISIHIX 4mM Bojorik gepes'sHit mignosi,
NOTOPKAETLCA A0 ra3oBHMX, BOAOIPOBIAHHX,
KaHajizauitHux Tpy6 4M IHIWIMX MeTaJaeBMUX
npeaMertis, ToMy 3a HECIIPUSITIMBUX YMOB HE Te
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o 220 B, a aume 50—60 B MOXyTh HALUKOAUTH
XUTTIO JoauHu. Hagite Hanpyra 12 B Bxe He-
Oe3mneyHa JUIs 310pOB's!

Cnig Matv Ha yBasi, IO CTYMiHb YPaKeHHS
EJIEKTPUYHUM CTPYMOM 3aJICXKUTh HE JIMILE Bil
CHJIM CTPYMY, a U Bill IUISAXY, IKMM CTPYM IPOXO-
IWUTh KPi3b TiNlO JIIOAUHHU,

Hait6inbiua Hebe3neka Uid JIOAMHA BUHUKAE
TOMi, KOJIHU IPH yPaXkeHHi CTPYM NPOXOAUTH KpPi3b
HEpBOBi LIEHTPU OpPraHiB AMXaHHA i KPOBOOOIry.
ToMy Oyabre yBaXHi, KOPUCTYIOUMCH €JIEKTPHY-
HMM CTpyMOM Y noOyTi Ta B KaGiHeTi (Pi3uk#H,

-4. IlpaBuna Ge3nexku miz vac poboru 3 enek-
TpuaHuM cTpymom. 11106 Oytu rapaHTOBaHMM Bin
HEMPUEMHOCTEM, KOXHHNI, XTO Ma€ CrpaBy 3
€JIEKTPUKOIO, Ma€ BUKOHYBATU TaKi OCHOBHI Ipa-
BWIA: HIKOAU He npayroeamu nio Hanpyezorw, Kopu-
CMy8amucs minbku enekmpoizonNbo6anumM iHempy-
Menmom, Gymu ocobauso obepexchum nio yac pobo-
mu y 80102UX NPUMIUCHHAX.

IMogekyau miABiAHUYN INPOBIA HACTINIBHUX
JiaMIl, ITPacokK, IJIMTOK Ta iHUIMX €JIeKTpo-
IIPUJIAAiB BiJl 4ACTOr0 3rUHAHHS OTOJIOETHCH.
AKIIO TOPKHYTUCH UBOro Micus, Bac MoOxe
Bpa3uTH cTpymoM. OTxe, yacTtimie rnepesi-
pAfTe cTaH ILIHYpa i CBOEYAaCHO i30JI0#TE
oroneHi Micusi. OcoGJNBO pPeTENIbBHO CTEXTE
3a CTAHOM i30JsLil MPOBOUIB Y BOJOTUX NMPHU-
MillleHHMAX, OCKiJIbKM BoJsiora i30/dLis MOXe
CTATH TIPOBIAHUKOM EJEeKTPUKM. Y Takux
INPUMIILEHHAX Ma€ BUKOPUCTOBYBATUCH TIPO-
BiJ i3 BOAOHENPOHUKHOIO isonsuieto. [Tiapin-
Hi MPOBOAM HE MOBUHHI AOTUKATUCA A0 Mpea-
Me'rin, IKi TPOBOMATH EJEKTPUUHUN CTPyM:
paxiaTopis ONa/eHH, KaHajizauitHux, raao-
BHUX, BOAONPOBiAHMX TPYH.

Oco6auBo Hebe3rneyHo J0TOPKATHCS 10 YBIM-
KHEHUX B €JEKTPUUHE KOJIO NpWIagiB MOKPUMMU
pykamu. HenpasuiibHe IOBOKEHHS 3 €JIEKTPH-
KOI0O MOXE CNpHUYMHUTH W noxexy ToMmy He

123

MNpasuna Geanexn.
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B w

jaimiuaiTe 6e3 Hamsay eneKTpPoIpacKu, IUIMT-
KW, nasibHMAKa, Tejie- i paxionpuiaamiB, SAKLIO
BOHM YBIMKHEHI B MEpPEXY.

[Mam'araiite, WO ypaXeHHs CTPYMOM Haifya-
crilue 6yBae BHACHiIOK:

® NOTUKY 10 HEi30/IbOBaAaHMX, ONOJIEHHX ITpO-
BOAiB, pyOMJILHUKIB, JIAaMITOBUX TMAaTPOHIB, 3amno-
OiXKHMKIB Ta IHIUUX NMPWIALiB, AKi nepebyBaioTh
IiJ Hanpyroo;

® NOTHUKY 10 poOOYMX YaCTHUH €JIEKTPOYCTaT-
KOBUHM, €JIEKTPOIBUrYHA, SIKIi BHACIINOK ITOLI-
KO/DKEHHS €JICKTPUYHOI i30JIALIi1 ONMHUIIKCS ITil
HebearneyHol Hanpyroio;

®* nepeOyBaHHS 1OGJM3Y MicuUs NMamiHHA Ha
3emi110 00ipBaHOrO MPOBOAY EEKTPOMEPEXi,;

® HenoaepXXaHHsA nNpaBu 6e3reKN B roOyTi.

Yomy notpibHO JOTpUMYBaTUCA NpaBujI Oe3MeKH Mmijg yac poboTH 3 eJIeKTpHY-~
HUM CTpyMOM?

YuM nosICHUTH, L0 32 KOPOTKOro 3aMUMKaHHS Cujia CTPYMY B KOJIi MOXe OyTH
OyXe BeJUMKOK?

st yoro norpibHi 3armo6iXXHUKHM, SIKi BMHKAIOTh Y MEPEXY?

Yomy c1ia peTesibHO MepeBipsATH CTaH eleKTPoi30Jisilii MpoBoAiB, 0COOIMBO Y
BOJIOTUX IPUMilLEHHAX?

YoMy He MoXHa 3anuiIaTi 6e3 HarIsay eJieKTpOHarpiBajIbHi MpUIanu?

IHOAi min yac rpo3u KOPOHHMI po3psl i3 61MCKaBKOBIABOAY CTa€ HACTUIBKH

CWJIBHMM, 110 OiJis BiCTpS BMHUKAE 4YiTKO BUAMME CBiueHHA. Take CBiYeHH#A
iHOAi BUHMKAE 1 Bisis iHLIMX 3aroCTPEHUX MPEAMETIB: Ha KiHUSX KopaGelIbHUX
LIOIJI, TOCTPUX BepXiBOK aepeB Ta iH. Lle sBuiue 6ys10 Bizome 1ue JeKiabKa BiKiB
TOMY, AiCTaBIIM Ha3BY «BOTHi CBATOro EnbMa», i BUKJIMKAIO MICTUYHMY Xax y
MOpEILUIaBLIiB.
¥ ok 3k

Kpacuge, ane it HeGe3rneyHe siBMilie MPUPOAU — OJMCKaBKa — 1ie He IO iHlue,

SIK iCKpOBMIA po3psaa B atMocdepi.
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Sk yTBOpIOETHCA GIMCKABKA, BU BXE Hi3HAJIMCS 3 Iepuioro posnity «Enek-
TpuyHe none». Jlocimkyiouu npupony 6miuckasku, M. JlomoHocos, b. ®@paHkiiiH
i I PixmaH roka3aau, mo 61McKaBKa — BeJIWYE3Ha €JIEKTPUYHA iCKpa, 110 Mpo-
CKaKy€ MiX rpo30BMMHM XMapamu abo Mix XxmMapolo Ta 3eMJIelo.

Ipo30oBi XMapu — CHIBHO €JIEKTPHUYHO
3apskeHi. Pi3Hi 4aCTMHM TpPO30BOi XMapu

.HeCyTb 3apsand pi3HuUX 3HakiB. Haityacrime
HUXHSI YacTHMHA Irpo30Boi xMapH (6imux4a 10
3emni) OyBae 3apsaXeHa HEraTUBHO. Tomy,
'AKIIO ABi rpO30Bi XMapu 30JIMXYIOThCS IIPO-
TWIEXHO 3apAIKEHUMHU YaCTHHAMHU, TO MiX
HUMU BUHMKaE OmmckaBka (puc. 78). byBae i1
- iHakme. Ipo3oBa xMapa, NpoOXoAsA4YMd Hal
3eM€e10, YTBOPIOE Ha ii MOBEPXHi BEJHUKI
iHOYKUiiHI 3apsad, TOMY XMapa i MOBEPXHS
3eMuti 3apsaaXaloTbCsl 3apsifaMy TIPOTHIIEX-
HMX 3HakiB. Hanpyra Mix xmapoio i 3emiero puc. 78
Jocsira€ BeJUWYE3HMX 3HAYEeHb — COTHI MUIb-

#oHiB BobT! 32 TAKMX 3Ha4YEHb HANPYTd MiX XMapoio Ta 3eMJIeI0 MOXE BUHM-
KHYTH CaMOCTIHHUIM eIeKTpUYHMIA po3psan — 6auckaBka. Cuia cTpyMy B KaHa-
ai 6muckasku gocarae 10 000 — 20 000 A, TpuBaliCTh iMITYIBCY CTPYMY CKJIa-
Ja€ JQUIIE AeKiIbKa AecATKiB MikpocekyHna. CaMOCTIHUIA eNeKTPUIHUN pO3-
P MiX IPO30BOI0 XMapoio Ta 3eMJIel0 Mic/A AEKUIbKOX CrajaxiB OJIMCKaBKU
caM co6010 MpUNHUHAETHCS, 60 GUIBIIICTh HAIIMIIKOBUX €JIEKTPUYHUX 3apsAliB
rpo30BOi XMap¥ HEWTpali3yeTbCs €JIEKTPUYHUM CTPYMOM, IO IIPOTIKa€e
B3I0BX KaHany OJIMCKaBKH.

OcKinbKu cujia CTpYMY GJIMCKaBKHM CATa€ AECATKIB TUCAY aMIIepiB, TO IMOBi-
TpA B KaHali 61McKaBKM HarpiBaeThes ao temmnepatypu monan 10 000 °C i
nepe6ysae y craHi ruiasmu. Panrosa 3MiHa THCKY y IU1Ia3MOBOMY KaHaJli, [ia-
MeTp AKoro ctaHoBUTE 10 — 20 cM, 3a 3MiHOIO CWJIM CTPYMY i MPUIIMHEHHAM
PO3psANY BUKIUKAE 3BYKOBE SIBHIIE — IpiM. 3BYKOBi XBUJIi, BilOMBaIOYUCh Bil
3emti, nmarop6iB, 6YAMHKIB TOIO, YaCTO-I'YCTO CTBOPIOIOTH TPMBAIUM rpOMO-
BH I'YpKIT.

L

IHozi TBEpAATH, W0 6IMCKABKOBIABIA (iHILA MMOIIMpPEHa Ha3Ba — IPOMOBIIBI)
npuitMae Ha ce6e i BITBOAMTH Y 3eMJIIO 'PO30Bi po3pany. B okpeMux BuUmankax ue
MOXJIMBO, aJIe BCe-TaK¥ OCHOBHE IPU3Ha4YeHHs GIMCKaBKOBiABOLY HE MPUIAMATH
Ha ceGe ynap, a He Jomyckarty, o6 Takuii yaap crascs. OckiJbKy 6TMCKaBKOBI-
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JBil 3B's3aHMIA 3 3eMIIel0, TO 3 HOro BiCTPs BiGYBa€eThCA «CTIKAHHS» €IEKTPOHIB,

TOGTO CBOEPIIHUM eNeKTPUYHUMA PO3PSLL. BHacniioK LBOro 3MEHIIYEThCA WMO-

BipHiCTb yapy GIMCKaBKH B HIIOMY MicIIi.

BHecOK YKpaiHChKHX YY€HHX Y PO3BHTOK YUeHHA
Npo eJIeKTPHYHHIH CTPYM

3HaYHUI BHECOK Y PO3BUTOK BYEHHS PO €JIeKTPUYHMI CTPYM 3pOOHIIH TAKOX
i ykpaiHCBKi BYEHi, 30KpeMa. |

Onexcauap Cmakyna (1900—1983), sikuii HapOIMBCA B C. Jo6posoau Ha Tep-
HonibLHL, Y 1927 p. Hanmucas npaiio «Kosip nuTomMoro onopy IIMHHOTO BO3-
Iyxa», B sIKit BUBiB (popMy.Ty U1 PO3paXyHKY ITUTOMOTO OTIOPY PilKOroO MOBITPS,
TpoBiB MepeBipKy 3aKoHy OMa. :

Isan Ilymoii (1845—1918), AKuil HAPOJAUBCSH B M. Tpumaitiosi (TepHormiibChKa
06/1aCTh), YIOCKOHAIUB TEXHOJIOTiI0 BUTOTOBJIEHHS PO3XapIOBAIBHUX Criipasei
1151 OCBITTIOBAJIBHMX JIaMIIL. '

Muxaiino Asenapiyc (1835—1895), opraHizarop i KepiBHUK KHiBCHKOI IIKOMH
disukiB-excrepumeHTaTopis. ChopmyioBas 3aJIeXHICTb EIEKTPOPYLIiHHOI CHITU
TEpPMOEJIEMEHTIB BiJl TEMIIEPATYPH.

ILHEHHRA POSAINY «ENEKTPAMNAN CTPYM»

Enrexmpuynuii cmpym — 1ie BIOPSAIKOBaHUM (HanpsAMJIEHUH) PyX 3apsIDKEHUX
yacTuHOK. HeoBXiTHO YMOBOIO iCHyBaHHS €JIEKTPUYHOTO CTPYMY B TIpOBia-
HUKY € HasiBHICTh Y HbOMY €JIEKTPUYHOrO MoJIA Ta BIJIBHUX EJEKTPUYHO 3aps-
IDKEHUX YaCTUHOK.

Enexmpuyne koao — 1€ 3'€IHaHi MiX co6010 NIPOBITHMKAMHU JDKEPEIO CTPYMY,
CITOXMBAYi CTPYMY, IPUCTPOI /IS 3aMUKAHHS i PO3MUKAHHS KONa, eJIEKTPOBH -
MipioBaJIbHi TTPUJIAJH.

3a Hanpam enekmpu4Hozo cmpymy yMOBHO GepyTh HamnpsiM, IKMUM Y KOJIi pyxa-
Mch GM TTO3UTUBHO 3apsA/DKEHi YACTMHKH, TOOTO HaNpsAM Bil MO3UTUBHOTIO
moJTioca JpKepesia CTpyMy 10 HeraTuBHOTO. '
Enexmpuuna Hanpyea — 1ie Qi3uYHA BEIUIMHA, 1O XapaKTepu3ye eJIeKTPUYHE
roJie, IKe CTBOPIOE CTPYM Ha MEBHiA IUIAHLI Kona.

Cuna cmpymy — ue hizndHa BETMYMHA, IO XapaKTepu3ye eJIeKTPUYHHUN CTPYM
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Y KOJIi Ta IOPiBHIOE BiTHOLIEHHIO €JIEKTPUYHOTO 3apsiay ¢, 1O MPOMUILIOB Kpi3b

NONEePeYHMH Nepepi3 MPOBiAHMKA, [0 Yacy HOro MPOXOMKEHHS 7.

3axon Oma dns dinamicu kora — cuna CTPYMY Ha OQHOPIIHIM DISHIII KOJIa IPSIMO TTpo-

nopuiiHa Hanpysi U Ha KiHLISX i€l IUIsTHKY Ta 0GepHEHO NponopiiiHa ii ornopy R:
U

—_—

R

Onip memanegozo nposionuxa — 11e GbisnyHa BeMYMHA, KA HE 3aJIEXHUTh Hi Bil
CHJIA CTPYMY, Hi Bill Hampyrul, a 3aJeXUTh JVIIE Bil po3MipiB Ta MaTtepiay
MPOBiIHUKA.
Onip npogionuxa R NpsiMo TIPONOPLIHHMIA ZOBXKUHI MpoBigHUKa / Ta 06epHEHO
NPOMOPUIAHUA TIIOWII MomepeYHoro mepepisy NpOBiTHUKA S, KoedillieHT
TIPONOPLIAHOCTI 0 HA3MBAETHCH TTUTOMHUM OTIOPOM IIPOBITHUKA P

R=pé.
O0uHuyi 6uMiplo6anHs HaTIPYTH, CHITH CTPYMY Ta oropy B MixHaponHiit cucre-
Mi oxuHuie CI: Hanpyru — BonsT (1 B), cum CTpyMy — amnep (1 A), oropy —
OM (1 Om).
Pesucmop — ue npucTpiit, npuzHaAYEHUH TS 3MiHU OTIOPY B €JIEKTPUYHOMY
Kosi. Peocmam — ue mpucTpiit, mpucTocoBaHMit wis PEeryaloBaHHSI CUIM
CTpyMy B Koui. [ToginbHUK Hampyru — ue mpucTpiit, Sxuit Mae TPH KJIEMH.
3aleXHO BiIl NMpU3HAYEHHSH i CrIoco0y BBIMKHEHHSI B €JI€KTPHMYHE KOJIO,
MOXe OYTH: pe3uCTOPOM 3i CTAIMM OMOPOM, PEOCTaTOM ISl 3MiHM CTPYMY B
Komi i mominbHMKOM Hampyru. IToainbHUK Hamnpyru Moxe 3MiHIOBaTH
HATIDyTy B €NEKTPUYHOMY KOJi Bill HyIsl IO 3HAYEHHS HATpyru Ixepena
CTpyMy.
ITocnridosne 3'ednarnns enemeHTiB CJICKTPUYHOIO KOJIa — Lie TaKe 3'€IHaHHSI, 3a
AKOTO KiHEllb MEepIIOro eleMeHTa 3'€IHYIOTh i3 TOYaTKOM IpYyroro, KiHewsp
APYTOro — 3 MOYaTKOM TPEThOro i T. A. [lapanenshum 3'€OHaHHAM eTeMEHTIB
CJICKTPUYHOTO KOJIa Ha3MBAIOTh TaKe 3'€AHAHHSA, KOIU ITOYATKH BCiX eJleMeH-
TiB 3'€IHYIOTHCS B OJIMH BY30J1, KiHIli — B iHLIMIA.
3a nocaidoeroeo 3'cOnanna pesucmopis: -
CHJIa CTpyMy B OY/Ib-sIKMX 9aCTMHaX Kosa onHakopa ([ = [, = L=..=1)
TIOBHA Harpyra B KoJi, a60 Hanpyra Ha ToIocax IKepena CTpyMYy, IOPiBHIOE
- CYMi Hampyr Ha OKpeMUX AiIsTHKaxX Kona (U = U+U,+..+U);
3aralbHUH OMip Kojla NOPiBHIOE CyMi OMOpIB OKpeMMUX AUISHOK KoJia
(B=R +R;+ ... #*R).
3a napanensHozo 3'eOnanna pezucmopis:
Hmmymnaldmmxwixnapanemmmpoamyxefmomqaxosaw=(f,=Uz*—-...= I);
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CHJIa CTPYMY B HEPO3TaTYXeHili YaCTHMHI KoJia JOPiBHIOE CyMi CHJI CTPYMiB B
OKpeMuXx posraytyxeHHax (/ =1, + [, +... + 1),
CHJIa CTPYMIB y pO3rajiy>kKeHHsiX 06epHEeHO NMporopLiifHa onopaM po3rajiyXeHb
I].']2=R2.'Rl;
BeJIMUYMHA, oOEepHEHA MOBHOMY OMOpPY 3'€AHAHHS, JOPIBHIOE CyMi BEJMYMH,
o0epHEeHUX OMopaM po3rajlyXeHb
o5 1 1
—=—t—+...+— |
R R R, ;

i

Poboma enexmpuurozo cmpymy A Ha OiNsiHLI Kosla AOPiBHIOE NOOYTKY Hampyru
Ha KiHUSAX Li€l AigHKY Koaa U Ha eeKTpuuHKrit 3aps g, 10 MPOMILIOB MO Hil:
A = U g, a MOTYXHICTb €JIEKTPUYHOTO CTpyMy P 10piBHIOE JOOYTKY Hanpyru
U Ha cuny ctpymy Bkoai I: P = UL

3akon Jxucoyas — Jlenya: KinbKicTb TenaoT Q, siky BUAUISIE MPOBIAHUK 3i CTPY-
MOM, IOpiBHIOE J0OYTKY KBaapaTa cuiu ctpymy /, onopy R i yacy npoxo-
JDKEHHS CTPYMY MPOBiIHUKOM 1 : Q = IRt

Enexmponizom Ha3MBalOTh MPOLEC PO3KJIALAHHS PEYOBUHU ENEKTPUYHUM
CTPYMOM, SIKMM CYTNPOBOMXKYETLCS BUAINCHHAM Ha €1EKTPOAaX CKIaJZOBMX
PEYOBMH, SIKi BXOAATb A0 CKJA/LY EJICKTPOJITY.

Maca peuyoBHHM M, 1110 BUALISCTLCH Ha eICKTPO/LI i Yac eNeKTPOi3y, PsSAMO
NpPOMOpLiifHA eJEKTPUYHOMY 3apsiiy ¢, L0 TMPOMILIOB Kpi3b €JEKTPOJIT
(mepiumit 3akoH Papanesi): m = g, m =kl (Go g = It), ne k — enekrpoximiy-
HU €KBiBaJICHT.

3a HecamocmiliHo20 Ta30BOT0 PO3PsIY Biibii HOCIT 3apsay — eJIEKTPOHH i ITO3U-
TUBHO 3apsKEHi MOHM — YTBODIOIOTLCS il AI€I0 30BHIlLIHBOTO HOHi3aTopa.
Ta30BUii pO3pSA HA3UBAIOTb CAMOCIUNUM, SIKILO BiH HE NMOTPeOY€E 30BHILLIHBO-
ro MoHi3aTopa [UIsl CBOTO MiATPMMYBaHHSI (BiJbHI €IEKTPOHU Ta HOHU YTBOPIO-
IOThCS BHACJIIZIOK TMPOLIECIB, 110 BiAOyBaloThCsl B caMoMy rasi). Po3pisHsioTh:
ickposuii, maiovuii, dy208uil, KOpOHHUI Ta30Bi PO3PAIHM.

Hanienpogionuku — Kiac peyoBMH, sIKi 3a CBOIM ITMTOMHM ONOPOM (YH
MIUTOMOIO €J1IEKTPOMNPOBIAHICTIO) 3aiiMalOTh MPOMiXHE MiCLie MiX IMPOBiIHH~
KaMU i JieJeKTpuKaMu. Ajle MU 3HaEMO, LU0 4iTKOI MeXi 3Ha4eHb MUTOMO-
ro Onopy IS MPOBIAHMKIB, HaMiBNPOBIAHWUKIB i Ni€JIEKTPUKIB HEMaE.
XapakTepHa BiAMIiHHICTb MiX MeTanamu i HamiBMPOBIIHMKAMH — Ta, WIO
omip MeTajJeBMX MPOBIZHMKIB Mil yac HarpiBaHHs 30ibLIYETHCA, a OMip
HaIiBIPOBIAHUKIB 3MEHIUYETHCS.

IMam amaiime, wo naeimv maxuii nesuawnuii cmpym cuaoio 0,1 A 3a nesnux ymoe
€ Hebe3neMHuUM 048 Hcumma A0OUHU.
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| TECTOBI SABAAHHS [0 PO3AINY «ENEKTPUNHUMA CTPYM» |
|

. L. (16aa). SIKi 4aCTUHKM € HOCISIMH CTPYMy B METAJICBHX MIPOBiTHUKAX? l
= a) 1o#aTHi MOHM;

| ©) BUIBHI €JIEKTPOHMU;

! B) Bill'€MHi i JofaTHi iOHMU;

| r) Bil'€MHi ifOHH.

2. (1 6aa). 115 OTpUMAHHS €NIEKTPUYHOTO CTPYMY B €JIEKTPUYHOMY KOJTi HEOOXiqHO:
a) CTBOPUTH B HbOMY €JIEKTPUYHI 3apsiiu;
6) nmia‘exHaTH 10 CIOXMBayYa eeKTPUYHOI €HEprii; |
B) CTBOPUTH B HbOMY €JIEKTPHUYHE TTOJIE; !
r) Mig'€qHAaTH JTiYWIbHUK €1EKTPUYHOI EHEPTii. |

A (1 6aa). Sixa BenmMuMHa € CTAIOIO 32 MOCLIOBHOIO 3'€IHAHHS Pi3HUX pe3ucTopis?
| a) CuJia CTpyMmy;

f 6) Hanpyra Ha OiIAHLI Kona;

! B) MOTYXHICTb €JIEKTPUYHOTO CTPYMY;

r) po6oTa eJIeKTPUYHOTO CTPYMY.

' 4. (2 6aau). Po3paxyiire onip anioMiHieBoro apoty NoBXuHo©0 5000 M i IJIOLIEIO |
MOorepeYHoro repepisy 2 cm??
] a) 1,4 Owm;
' 6) 0,7 Om;
B) 2,8 Om;
r) 3,2 Om.

(3 6aau). 1Ba pezuctopu onopom 10 Om i 40 OMm 3'enHaHi napanenbHo. Akui
iX 3arayibHuU omip?

a) 4 Owm;

6) 16 Om;

B) 8 OM;

r) 10 Om.

6. (4 6aau). Y cxinbku pasis po6oTa cTpyMy 3a OIMH i TOM e yac Oyzae GutbLLOMO, Y
BUMAIKy KOJIM 1Ba orop 1o 5 OM KOXHMiIA 3'eTHANM MepLIunii pa3 MociIoBHO, |

n

Y KOJIM B ApYTHii pa3s napanensHo? Hanpyra B 060x sunankax 4,5 B. |
a)ﬁ=0,4; B)ﬁ=0,25; '

4 4 |

|

| 6) 22 =4; ) 22 |
k. 4 | ARG B L T
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W

MarHiTHe nosne

* YV yoMmy nonsra€ CyTb »  SIK BUTOTOBUTH IOCTIMHMIA MarHiT?
Binkpurts Epcrena? » $Ixa BiZMiHHiCTb OyIOBHU
¢ $Ixi pe4OBUHU MPUTATYIOTECS aMIiepMeTpa i BolsTMeTpa?
. MarHiTom? o $IK BUTOTOBUTH HaMMPOCTILINM
» YoMy KOMITACH Ha JIiTaKax i eJIEKTpOMAarHit?
naporuiaBax 4acTo JIalTh * Y yoMy IIOJISITAE CYTh BIIKPUTTS
HETOYHi IToKa3u? ®dapanes?
« Jle MiCTATBCSI MarHiTHi » 'V yoMy IOJIATa€ CyTh riroTe3u
nomocy 3emti? Amrnepa?

Mu exce 3HAEMO, WO 6 npupodi icHylomb pi3Hi 6uduU noaie, 30Kkpema 2pasi-
mauiiine, enexkmpuvie. Y po3oini 2 6yr0 onucano pizHi Oii eneKmpu4Ho20
empymy, 30Kpema ii maznimuy Oiro. IIpoagasemocs MazHimHa 0is y 63aemMo0il
MidC NPOBIOHUKOM i3 eNeKMPUUHUM CMPYMOM i MQ2HIMHOKW CMPINKOIO, MidC
dsoMa NpoGIOHUKAMU, NO AKUX npoxodume enexmpuuruii cmpym. Busa-
GAAEMBCA, WO MAKi 83aEmo0ii 30iUCHIOIOMbCA 34 donomo2u MazHimHo20 noAA.
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32 MarniTHe none. MNMocTiliHi MarHiTu.
Baaemo.qm MarHiTie. MarHiTHe none 3emni
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MarnitHe none — ocobauBUif BUO MaTe-
PiaJIbHOTO IO, Yepe3 AKe 3AiHIOEThCS B3aEMO-
Hisl eIEKTPUYHUX CTPYMiB, PYXOMMX EJIEKTPHY-
HUX 3apsIiB Ha BiJICTaHi.

Bu 3HaeTe, 110 B mpupoai icHYIOTh nmocTiitHi
MarHiTH, $Ki CTBOPIOIOTh MAarHiTHE TIIOJIE.
[TocTiliHi MarHiTH MOXYTh GYTH BUTOTOBJIEH] 3
HEBEJIMKOIO 4YHMCJia PEYOBUH, 30KpeMa TaKuX,
K 3a1i3Ha pyaa. byno nmomiyeHo, mo psa pevo-
BAH, fKi MNOMIlIAIOTBCS B MAarHiTHE IoJie
NOCTIHHOrO MarHiTy, HamarHiuyiortbcs. Ocob-
JIMBO 1I€ CTOCYETBHCSI TAKMX PEYOBUH, K 3aJ1i30 i
CTaJTb.

SAxwo npubpaT¥ mMOCTIHHWI MarHit, To
HaMarHi4YeHu# nix #oro BILUIMBOM KYCOK 3aiiza
YW CTajli BTpaya€ 3HA4YHY YaCTUHY CBOIX MAarHir-
HUX BJIACTHBOCTEM, ajie BCE X TaKU 3aTHILAETHCS
HaMarHiyeHuM.

Pi3Hi coptu crani i 3anmiza maoTh pizHe
3AMMILIKOBE HaMmarHiyeHHd. Tak, 3aauUlIKOBe
HaMarHiYeHHs CrieliaTbHUX COPTIB CTali 3HAYHO
Oinble, HiX M'AKOro 3ajisa. :

[TocTitiHi MarHiTH MaloTh pisHY dopMy: II0- ¥
CKi mpsmi (wra6oBi), miakosomoxibHi, rracki
TOpOiAaabHi TOLIO (puc. 79).

2. BuxkoHaeMoO TakMi OOCTid: Ha IUTATUB
MiABICbMO Ha ciabKiit cripanbHit NpyxXuHi
MeraneBy KyJabKy. [TitHOCHTHMO 10 Hel IToCKUiA
MAarHiT Mo 4yep3i TpbOoMa TOYKAMU: ABOoMa Gins
KiHLiB MarHiTy A i B i onHiero nocepenuni C
(puc. 80). Binst 060x KpaiB MarHiTy KyJabKu Mpu-
TATYIOTBCS JOCUTh CHIIBHO. [le MOXHa OoLiHUTH
3 BEJIMMMHU PO3TATHEHHS IPYXUHU B MOMEHT puc. 80
BUIDMBY Ky/JbKHM. Y TOYL MMOCEpeaWHi MarHity
KyJibKa Mayixe He IIPUTATYEThCA 10 Hboro. Joc-
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il MOXHA TOBTOPUTM TAaKOX i3 MCTaJIeBUMH
owypkamu. Kpai marHity, Ae MNpOSBISETHCAH
Haibiiplla MarHiTHa B3aEMOJis 3 KYJIBKOIO,
Ha3MBAIOTHCS MOJIOCAMH MATHITY.

Vei Mar”iTd 3aBXAM MaloTh JBa IIOJIOCH.
Hikonu He GYJI0 CTBOPEHO MArHiT, KM MaB OU
OIMH TOJTIOC a0 HErMapHe YKUCIIO MOJIIOCIB.

SKI110 BUTOTOBUTHM MarHiT y BUIJIAAl JOBro-
ro TOHKOrO CTPHXHS, TO MU OJEPXUMO 10Gpe
BCiM BizoMy MarniTHy cTpiiKy. ITonocu MarHir-
HOI CTPIJIKM 3HAXOASATHCS B TOUKaX Oisist KiHLIiB
cTpinku. Taka MarHiTHa CTpijikKa, po3MilleHa
Ha BicTpi riziku (a6o TOHKOMY MiABiCi), 3aBXIH
BCTAHOBJIIOEThCS TaK, 110 OAMH i3 ii MOJIOCIB
Gyle MOBEPHYTHI Ha MiBHiY, a Apyrud — Ha
nipaens (puc. 81, a). ToMy momoc MarHiTHOl
CTPiNIKM, 10 MOBEPTAETHCHA Ha MiBHIY 3emui,
Ha3UBAETHCSA MIBHIYHHM MOJIOCOM, a APYrUid
[MOJIIOC — MiBJEHHMM. 3a JOMOMOTH MAarHiTHOI
CTPiJIKM JIETKO BUSIBUTM HasBHICTb iCHYBaHHS
MATHITHOTO TMOJIS B LIbOMY MiClli, PO3Pi3HUTH, 3
SKUM METaJOoM HaMarHiyeHMM 4YY He HaMarHi-
YeHUM, MU MAEMO CIIPaBY.

SIKlO MarHiTHa CTpUIKa MPUTATYETHCA OO
METaay, TO 1€ 3HA4YMUTh, 1O HaWGIMXYUH N0
MO/I0Ca CTPUIKM KiHELlb MeTaly HaMarHiiyeTbCs
MPOTUJIEXKHO 0 LbOro IOII0Ca.

OnHOWMEHHi MOJIOCHM MarHitiB (MiBHIYHUHA
— mMiBHiYHMM, MiBIEHHUN — MiBACHHWIA) Bil-
IITOBXYIOTbCSI, Pi3HOWMEHHI NPUTATYIOTHCS
(miBHiYHMI — miBAeHHUit). Lle MOXHA MPOCTO
mepeBipMTH CaMOCTifHO Ha Jociifax i3 ABOMA
MarHiTHUMM cTpinkamu. JOMOBUIKCS MiBHIY-
HUI TOMIOC MAarHiTiB i MarHiTHOI CTpPLIKH
3a6apBii0BaTU CUHIM KOJIbOPOM, a MiBACHHUH
— YEpBOHUM.

3. Marnitie noje 3emii. BusiBns€ThCS, IO
3emusi SBISE COOOI0 BeIMYE3HMI MarHiT. Mar-
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HiTHi nositocu 3eMii He 36iraioThes 3 reorpadiu-  OAHOAMEHHI nonocu marHi-
HUMH. [liBIeHHMI NOMIOC MarHiTHOTO TOJS  TiB (MIBHIYHWMIA ~ NIBHIYHWIA,
3emuti MicTuThCA 6intst MiBHIYHMX GeperiB AMepu-  11iBAEHHWIA — niBAGHHWI) Big-
KM, a MiBHIYHUIA MOmOCc — B AHTapkTuai. IcHy-  wroBXylOTLCS, PI3HOWMEHHI
BaHHS MarHiTHOro MnoJist 3emii MiATBEPIXYETHCS nNPUTAryIOTLCS (NiBHIYHWE ~
BIIXMJIEHHAM MAarHiTHOI CTPUIKM 3a 11 BUILHOIO niBaGHHWIA).

MiaBicy.

CxeMy MarHiTHoOro mosis 3emMji NMoKa3aHo Ha

PUCYHKY 81, 6.

.~ leropuuna posinka

. AHrmidcekuid BueHui B. [DxunsGepr (1540—1603) 6yB omHuM i3 nepuimx,

. SIKMI BUCJIOBMB TPUITYIIEHHS, IO CaMa 3eMJIsi € MaTHITOM. BiH BUTOTOBMB BeJTH-
KUi ro6yc i3 MardiTHoro 3anisa. BusiBWIOCs, 100 B ycix TouKax riobyca MarHir-
Ha CTpLIKa KoMraca IokKa3yBajia HalpsM i3 iBHOYi Ha MiBIeHb.

[MotimM IXuip6epT BUTOTOBMB MarHiTHy CTPiIKY, 110 MOIVIa BUIBHO IOBepTa-

| THCh y BEPTUKAJIbHill MUIOIIMHI HABKOJIO TOPU30HTANLHOI Bici. BiH croctepiras,
. fIK 6ins MarHiTHUX NOMIOCiB 106Gyca CTPiiKa BCTAHOBIIIOBAIACS BEPTUKAIBHO.
V cepenHiii YacTUHI, Ha Tak 3BAHOMY, MArHiTHOMY €KBaTOpi, CTPLIKAa BCTAHO-
. BJIIOBaJIacsi TOPU3OHTANIBHO Iapajie/IbHO MOBEPXHI TaK caMo, SIK LI€ Ma€ Miclie Ha
. moBepxHi 3emui. KyT, 110 #0oro yTBopio€ MarHiTHa CTpiiKa 3 rOPU3OHTAIBHOIO
| IUIOLIMHOIO, Ha3UBAETHCS MATHITHAM HAXHJICHHSM. Otxe, Ha eKBaTOpi MarHiTHe
HaxXWJIEHHSA piBHE HYJIO, a Ha nomocax 90 rpanycis.

Ha 3emHii Kyni € MiCIIEBOCTI, B IKMX MarHiTHE I10JIe 3MiHIOETBCS YK€ CHJIb-
Ho. Taki obsacTi Ha MiCLIEBOCTI Ha3MBAIOTHCS OONACTSIMM MATHITHOI awoMaJii.
. [IprynHOIO TaKMX aHOMAJIi} € HAasIBHICTh HA MTOBEPXHi PYAM 3HAYHUX MAC MAarHiT-
HOI 3aJIi3HOI pyau.

’,

NepesipTe cebe

l. € 1Ba oqHaKOBMX 32 reOMETPUYHMMH PO3MipaMM cTajieBUX 6pycka. OmuH i3
OpyckiB HamMarHi4eHo (MOCTiIHMIT MarHiT). Ik BU3HAYMTH, SIKMif came 6pyCcoK
HaMarHiYeHW, He KOPUCTYIOUMUCH HiYMM, OKDPIM LIMX 6pycKiB?

2. Sk pearyBaTMMe 3BMYaifHa MarHiTHa CTpiJIKa KOMIIaca Hall OJHUM i3 MarHit-
HUX TOIIOCIB 3eMJTi; y MiCLgX MardiTHUX aHOMatiii?
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Lle uikaso 3HaTu

N

SIK He IUBHO, aJie JOCTATHBO JOBrO iCHyBasa TyMKa, IO [UKEPE/IOM MPUTATAHHS |
MarHiTHoi cTpinku komnaca 6yna [MossipHa 30ps. Ham 3po3yMiJio, 110 SKO1 e Oys10 |

TaK, TO HAMPSIMOK MArHiTHOI CTPUIKM KOMIIaca MychB 61 3MiHIOBATHCS BHACTINIOK |

BIUIMMOTO KOJIOBOro pyxy ITonspHoi 30pi. HacripaBai X LIbOTO He CIIOCTEPIraock.

[likasuit BUMaZOK CTaBCs M1 Yac nomopoxi Komym6a, B siKi#t 6y/10 BIIKPUTO Ame-

puKy. BiH TaK OmucaB SIBUILE, 11O CTATIOCH 3 KOMIACOM Ha KopabJti, y TMCTi 10 KOpO- |

nesu Icnanil: «ITicist Toro, siK s IMPOIUIMB Ha 3axiz1 Bil A30pCHKUX OCTPOBIB ..., CTPiT- |
Ka Komriaca, 1110 A0 TOro rnokasyBajia Ha MiBHIYHMI CXiZ, panTOM MOBEpHY/ach Ha |

LTy YBEPTh HA THBHIYHMHA 3aXiX ...».

HaM 3po3yMiio, 1110 MarHiTHe CXWICHHS AMIHMTOCH 3i CXITHOTO HA 3aXiiHe BHa- |

CITIIOK MepeTHHY KopabiieM JiiHii HyIbOBOTO CXMICHHA. A TOro uacy 1e CIIpu4uHUIO
MaHiKy cepel MaTpociB i Jieb He 3aKiHYWIOCS OYHTOM.
% ok ok

TToCTiHMIT MATHIT MOXHA BHTOTOBUTH, PO3MILLIOUM LIBEMHY TONKy abo JaCTUHKY
TOMMHHMKOBOI IPYXMHK B KOHTAKTi 3 CWIbHAM MartitoM. MOXHa TAKOX HaMarHiTHTH Tep-

TSIM CTAJIEBI TIPEIMETH, TEPTAM OHUM IOMIOCOM CHIIBHOTO MATHITY B OHOMY HAMpPsIMKY.

STKIII0 CTATB Y TpOlIeci HAMATHIYEHHSI TTIaBaTH yiapaM, TO HAMATHIYEHICTH 3pOCTe.

NMornudTe CBOI 3HAHHSA

JeMHMIi MArHeTH3M. YHACITIZOK TOro GaKTy, IO MOI0XECHHA MArHiTHOTO i reo-
rpacigHOro MOMIOCiB HE 30iracThes, MarHiTHa CTpijKa ImokKasye HanpsiM MiBHIY-
MiBIeHb HaGIKEHO 1010 TeorpadivHuX T1OJIIOCIB.

[TnommHa, B SIKiii BCTAHOBIIOETHCA MardiTHa CTpiJiKa B MarHiTHOMY noJti
3emJti, HA3WBAETHCSA IJIOIIHHOKI marniTHoro Mepmmiana. [LTomMHA MarHiTHOTO
MepuiaHa MePeTHHAETHCS 3 TOPU3OHTATLHOIO wrommrHow. JIiHil0 TepeTUHY

Ha3MBAIOTh MATHITHHM MepPHIIaHOM.

Mighid (N)  pasimeso wepudien Ha puc. 82 moka3aHO B3a€MHE pO3TalllyBaH-

— HS reorpgcbiquoro i MarHiTHOro Me[_mmiaHiB.

i Kyr @ MiX HanmpsiMaM# MarHiTHOTO i reorpa-

3axid (W) Cxid (0) ¢diyHOro MepuaiaHiB Ha3UBAaIOTh MAarHiTHUM

CXWIEHHAM. MarHiTHe CXWIEHHs MoXe OyTH
CXiTHMM (SK 1l MoKasaHo Ha puc. 82) abo
3axigHMUM, 3aJIe€XHO Bil TOro, X0 Cxoay 4¥ A0
3aXONy Bill TUIOMIMHM TeorpadivHoOro Mepulia-
puc. 82 Ha BiIXMIISIETHCS MarHiTHa CTPLIKa.

MiedeHs (S)
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Tomy sicHo, 110 U151 TOTO, A6M LITYPMaH KopalJis M ITiJIOT JIiTaKa Mir KOpHUCTY-
BaTHUCs MarHITHUM KOMIIACOM, HEOOXiIHi 3HAHHS MATHITHOTO CXIUIEHHS B 3afaHii
TOYLII LLUTISIXY.

* Mu BXe 3Ha€MoO, IO Ha €KBATOPi MarHiTHa CTpiJIKa pO3TallIOBaHA N'OPU30OH-
TanbHO. Lo nani Ha miBHiY a60 Ha MiBAEHD, — TO GLTBIIMI KYT HaXW1y CTPUIKH 10
FOPU30HTY. A B IBOX TOYKaX Ha 3eMJIi 11 cTpijika 3aitmMae BePTUKAILHE ITOJIOXEH-
He. Lle — maenimui noarocu 3emai. Ha Hux CTpijiKa 3BMYafHOro KoMraca B3araji
HIYOTO He [T0Ka3ye — BOHA KOJUBAETHCS 5K 3aBrOLHO. [TopiBHsHO Hemaneko (rpu-
6/m3HO Ha Bincrani 2100 kM) Bix ITiBHivHOrO reorpaivyHOro nooca po3MileHo
[TiBaeHnmit MaruiTHuMiA Iomoc (Tyt MiBHIYHY CTOPOHY CTPUIKM HAXMICHHS cnps-
MoBaHO B 3emni0), TTiBHIYHMI MarHiTHWMIA TTOMIOC 3eMTi JTeXUTH HETIoHaJliK BiJ
[liBaenHoro reorpacdiunoro nosmoca. Tyt marniTHe nose 3emiti HanpsMITeHe Bep-
THKaJIbHO Bropy. Bick, sika npoxoamTs Kpi3s MarditHi nomocu 3eMJti, Ha3UBAETh-
Cs1 MaeHimHor0 8icclo 3emai.

HecniBnaninuam marnitHuX momocis 3emni 3 ii reorpad®iYyHUMH MOTIOCAMU
(HasBHICTIO KyTa MiX Biccio oGepTaHHs Ta il MAarHiTHOIO Biccio — pwuc. 81, 6)
MOACHIOETBCS HECTIIBIANHHSA HANPAMY MAarHiTHOI CTPIIKU 3 HATIPSIMOM reorpa-
iuHoro mepuniana. Hasirtb 6inbiue, Ha 3eMHiit KYJli € palfOHU, B SIKHX HaNpsiM
MAarHiTHOI CTPIKM MOCTIHO BiIXWMJIEHUI HABITH Bill HaNPsIMy MiCLIEBOI MAarHiTHOL
miHii 3emui. Taki paifoHu, sIK MU Bxe 3HAaEMO, Ha3UBaIOTb PalfOHAMU MazHimHOI
anomanii. Lle — paitoHM 3a19raHHs 3aTi3HUX PYA Ta iHIIMX MarHETUKIB.

* IlopiBHSHO HemIOZABHO BYEHI-reo(i3 MK HaBYMIIMCS BU3HA4YaTU, IKUM
Oyno marniTHe mone 3emui THCAYi ¥ MiTBIOHM pokiB ToMy. Piu y TiM, mio
baraTboM ripChbKMM MOpOJaM BIACTHMBA 3aAUMKOEA Hamaehiyenicms, A TOMY,
3HAIOYM TEPioJ YTBOPEHHS TaKOi MOPOAM, MOXHA Hi3HATHUCS, KU HAIMpsAM
MaJIO MarHiTHe IT10JIe Ha TOli yac. BusiBunocs, mo MaruiTHi nonocu «ITOA0PO-
XYIOTb», — 3MiHIOIOTb CBOE MOJIOXEHHS Ha 3eMHilk KyJsi. Mano Toro, BYeHi Busi-
BUJTH, ILIO 32 OCTAHHI MUTBHOHH POKiB MarHiTHi Momocu 3eMiTi «MiHsUTHCS Mic-
uAMHU» cim pasis! [Tpuyomy ocranHi# pas e cratocs TIPUOIU3HO NECATh TUCTY
POKIB TOMY i 3xilicHIOBasocs 3a (haHTACTHYHO KOPOTKUI TepMiH — HeKinpka
AecsATKiB pokiB. s 3emui (it monan YOTUPH MITbAPAM POKIiB) — Il€ KOPOTKa
MuTb. OTXe, 3emas — ye ne nocmiiinuii maznim.

* BusiBiiseThCs, 110 TTOYATKOBE (Xaif HABITh i oyXe ciabke) MarHiTHe roJie B
PO3MIaBJICHOMY LIapi AApa IUIAHETH MOTJIO BUHMKHYTH 3 Pi3HUX TIPUYHH: BOHO
MOTJIO BXe iCHyBaTH B TOMY Micui Bcecsirty, ne mogana YTBOpIOBaTUCS 3eMJId,
0o it BUHMKHYTH LULIKOM BUITAIKOBO — SKIIO 36iramcs BJIaCHi MarHiTHi IoJis
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BeJIMKOI KUTBKOCTi CYCiIHiX aTOMiB pO3IIaBJICHOTO if CHJIBHO CTUCHYTOTI'O B Ipi
3emui 3amisa.

BUHMKHYBILM pa3, MardiTHe mnoje B yMOBax sanpa 3emili yXe 3HUKHYTH HC
Moxe. MarnitHe mose 3emii Ha 99% ¢ mojieM, YTBOPEHMM ITIMOMHHUMM €7CK-
TPUMYHUMHU CTPyMaMH BCEPENHHI [LIaHETH. Moro My YMOBHO HA3UBAEMO «CTaLlio-
HapHuM». OfHak, pemry iCHYI090T0 MarHiTHOro moJis 3emti YTBOPEHO ATMO-
chepHUMHU CTPYMaMH, gKi BUK/TMKAH] B3aEMO/TIE€I0 COHSYHOTO BUTIPOMiHIOBaHHS,
«COHSIYHOrO BiTpY», 3i CTalliOHapHHUM MATHITHAM ToNeM 3emii. 3apsaxeHi
YACTHHKYM COHAYHOTO BUITPOMiHIOBAHHS 3a3HAKOTh nii 3 60Ky MarHiTHOro IOJiA
3emti i BIAXWIAIOTBCS HUM. Y Mepioa COHSTYHOI AKTHBHOCTI TaKi MarHiTHi 1o
BHKIUKAIOTH Maznimui Oypi, 1110 TPUBOAWTSE 110 HECTIONIBAHUX KOMMBAHHB CTPLIOK
MArHITHUX KOMIAcCiB, BUHMKHEHHS TMOJISIPHOTO caiiBa, 3MiHa CaMOTIOTYTTA
JOJIei, TOPYLIEHHSE Palio3B' 3Ky TOLIO.

[To/BOTH LITYYHMX CYIIYTHUKIB 3eMIi, reodi3sM4HUX paKeT-30HAIB Ta iHmI po-
CNiKEeHHA OaJd 3MOry BUSBHTH Miclist, OCOOMMBO HAacHHYCHi 3apAIKCHUMH
JACTUHKAMMU «COHSYHOTO BiTPY», 1O Ha3BaHi padiayilinumu noacamu 3emai.

CyKymnHICTh «CTAI[lOHApPHOrO» i «3MIHHOTO» MAarsiTHUX TI0JiB YTBOPIOIOTH
pesy/ibTyiode MarHiTHe moje, 5Ke HA3MBAIOTH Maznimocgeporo 3emai. MarHiTHe
noye 3eMTi IepelKoIKae 3apsiDkeHUM YaCTUHKaM «COHSYHOTO BITPY» IPOHUKA -
TH B IIAOMHHI IIApH 3eMHOI aTMOC(hEpH i 8 TAKUM crioci® 3axMIa€ BCE XHMBC Ha
3eMti BiJl IIKiUTMBOTO BIUIMBY BUINPOMiHIOBAHHS.

NepesipTe cebe

J1yis 4yoro BU3Ha4aloTh MargitHe nose 3emii?

[Ilo Take «CTAlllOHAPHE» MArHITHE MOJIE 3emni?

I11o BiZOMO MPO MEPEMilLeHHSA MATHITHOTO MOJIs i MATHITHUX TIOJIOCIB 3emi?
[llo HAa3MBaIOTh MarHirocgepolo 3emni? fka ponb marHirocdepu B XKUTTL
3emuti i 3eMIsiH? :

o g o
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§33 MarniTHa gis ctpymy. focnig Epcrena

3 naBHIX yaciB MOAgM BiIOMi HaimnpocTiri
eJEKTPUYHI Ta MarHiTHi fABMIIA, TOB'S3aHi 3
IXHIMY CHUJIOBMMM HisIMU Ha MPEIMETH.

Tak, sragaiiMo pociiau (po3ain 1) i3 npura-
raHHA JIErKMX TPEIMETIB, AK-OT: KJIANTHUKIB
rnamnepy, COJJOMUHOK TOIIO HATEePTOI CKISAHOIO
NnajuyKorw abo HaTepTUM OYPLUTHHOM. Alle X MU
BX€ O3HAMOMMJIMCH 1 3 IPUTATAHHAM MATrHiTaMH
metanesux rpeaMeris. i sBULIA «@/I€KTPUYHO-
ro» i «MarHiTHOro» NpUTAraHHs OyJiM BiioMi rpe-
KaM pokiB 3a 600 pokiB 10 HOBOi epu. AJse pi3-
HULIS MK IPMPOJOIO LIMX ABULL Oys1a He3po3yMi-
JIOK0, TOMY BBaXajiocs, IO Ui SABUILA MAalOTh
OAHAKOBY IIPUPOLY.

HEPO3PUBHO IOB'A34H1 OHE 3 ONHUM.

Briepie Ha BiIMiHHICTD MiX €eKTPMYHMUM i MarHiTHUM NPUTSATAHHAM 3Bep-
HYB yBary aHrjiificekuit npupomomociainHuk Bineam Ixuanbept (1544—1603).
' BiH onucas pe3yabTaTH BJAACHMX OOCHILIB i 3aroYaTKyBaB HOCTIIKEHHS €JIeK-
! TPUYHUX | MATHITHUX SIBUIL, 3aTIPOBAIUB TEPMiH «EJIEKTPUKA».

Xoy4a BIIMIHHICTh MK €IGKTPUYHUMHU 1 MarHiTHUMM SBUILIAMM HE BUKJIMKAIa
CYMHiBY, TipoTe psii (pakTiB CBIIYUTH MPO Te, IO Li ABUIUR AKUMOCH YHUHOM |

puc. 83

: MoxuBO, ONHMM i3 MEpIIMX Ha 16 3BEPHYB yBary (ppaHuy3bKuii Qisuk |

HomiHik Aparo (1786—1860). Hait6inbi BaroMuMu pakramMu OyJiM HamMarHigy-
BaHHS 3aJli3HMX IPEIMETIB i mepeMardidvyBaHHsI MarHiTHUX CTPiJIOK IMil BIUIM-
BOM OJIMCKaBKH.

Aparo, 30KpeMa, ONUCye Takuii BUnamok: «Y jmmnHi 1681 p. kopadens “Kopo-
JeBa”, 110 rmepeOyBaB y BiIKpUTOMY MOpi 3a COTHIO MWIb Bil Oepera, OyB ypaxe-
HUI 6JIMCKABKOIO, sIKa MOLIKOAWIA ILOIJIM Ta BITpHiIa. A KOJIM HAacTala Hid, TO 32 |
MOJIOXKEHHAM 30pb CTAJIO SCHO, IO 3 TPHOX KOMIIACiB, sKi Oynu Ha KopabJi, aBa
MoYaJI¥ NMOKa3yBaTH Ha MiBAeHb 3aMiCTh TOro, 00 MoKa3yBaTH Ha ITiBHIY».

Bimomi Takox BMITaZiK¥, KOJIHU Bif yaapy O1MCKaBKU B OyIMHOK HaMarHiyyBa-
JIVCSI CTAJIEBI HOXI, BUOEJKM Ta 1HII ITPEAMETH.

" S AT A
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Epcreq lNanc-Kpicrian
(1777—-1851) — garcekni
Qiaunk, npogecop yHisep-
cuTeTy B M. KoneHrareHi,
yneH bararbox akagemin.
lnes B3aEMO3B A3KY MIiX
PIHUMU SABALLIAMU NPNPO-
ay — ronoBHa puca noro
HayKkoBOI TBOPYOCTI B
Gararsox rany3sax QianyHoi
HayKH.

Bigkpurrsa Epcreaa nossrae
8 TOMY, WO HABKOJIO NpoBig-
HNKA, N0 SKOMY NPpoxXoanTs
eneKkTPNYIHnA CTPYM, yTBO-
DIOETHCA MarHiTHe nosne.

%k %k %k

Mu BXe 3HaEMO, 1110 OIUCKaBKa SIBJISIE COO0I0
CWIbHUM €NeKTPUYHMI CTPyM, SKMM ine Kpisb
TTOBITPSA.

A B xiHui XVIII — Ha moyatky XIX cT. onuca-
Hi BMILE ABMIIA HABOAWIM Ha AYMKY, LU0 €JIeK-
TPUYHUMA CTPYM Ma€ MarHiTHi BJIaCTUBOCTI.
Briepiiie MarHiTHi BJIaCTHUBOCTI €JIEKTPHUYHOIO
cTpyMy JocaiaHuM wwisixoM 1820 p. BUSBMB IaT-
cekuii yuenuii I. Epcren. Bin noMiTUB BiIXuieH-
HSI MAarHiTHOI CTpiiKM Oulsl MpOBIIHWKA, KOJIU
HUM MPOXOJUB €JIEKTPUYHUI CTPYM.

[Tpopo6imMo JocCmin, AKUi AicTaB Ha3By JOCITi-
ny Epcrena. Po3micTiMO MPOBIIHMK Hal MarHiT-
HOIO CTPLIKOK KOMIIaca Iapayie/IbHO CTPLILi i
3aMKHiIMO Kos10 (puc. 83). MarHiTHa cTpijKa Bij-
XWINUTBCA. K0 3MIHUTH HAIpsIM CTPyMY, Mar-
HiTHAa CTpUIKAa BiAXWJIMTHCHA y TIPOTUICKHOMY
HaTpSIMKY.

Crpinka HaMara€TbCs PO3MICTUTHUCS TNEPIICH-
OUKYJISPHO 10 TIPOBIIHUKA 31 CTPYMOM.

Otxe, BiakpuTTa EpcTeaa roJjsira€ B TOMY,
1110 HaBKOJIO MPOBiIHUKA, IO AKOMY IIPOXOIUTH
eJIEKTPUYHMI CTPYM, YTBOPIOETHCS MarHiTHe
ToJIe.

3ragaiimMo, 10 E€JIEeKTPUYHMIA CTPYyM — II€
BMOPSAKOBAHUM DPYX €JEKTPUYHUX 3apsiB.
TNocnain Epcrena 3 BiAXWJIEHHS MarHiTHOI CTPLJI-
KM CTpYMy IIOKa3aB, IO PYXOMi eJeKTPHYHi
3apsiid MalOoTh 3JaTHICTh HE JIMIIE OO0 eJeK-
TPUYHHUX, a8 i 10 MarHiTHUX B3aeMouin. Emex-
TPHUYHI 3MiMCHIOIOTHECA 3a JOIIOMOIHM eJIEKTpUY-
HOTO IMOJI, @ MarHiTHi — MarHiTHOIO MOJA.
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Ha#npocrimmit koMnac MoXHa BUTOTOBUTH 3i 3BUYANHOI rojiku. Bi3pMiTh
TOHKY I'OJIKY 1 HaMarHiTeTe ii 3a JOMOMOTH MOCTiIHAHOTO Marsirty. Akuo ue mig-

. Ue uixaso snatm

KOBOMOAiIGHMI MarHiT, TO MOMICTIiTh TONKY MiX momocaMy. ToIKa cTaHe nep-
TICHIUKYISPHO IO IUIOMIMHY ITOJIOCIB MarHiTy B MPOMiXKy Mix HuMH. Ilika-
BO, IO CKiIbKH 6 ii He BIIXMIISATH, IOJKA IiC/Is KOJIUBAHb 3HOBY CTaHe BEPTH-
KaJIbHO B MOBITPi MiX MmoJocamMu. AKINo 1e IUiacKuii MArHiT, TO HaMarHiTeTe

3MAacTiTh To/IKy Gyab-sSKMM XUpoM (rapadiHoM, BOCKOM TOILLO) i MOKJIALITh
006epexXHO Ha MMOBEPXHIO BOAM y CKIAHLI. [0/1Ka He MOTOHe i 3aliMe Ha BOZi 10J10-

XKEHHS MiBHIY-ITiBCHb.
VA de TR e

|
I
|
! TEPTSIM.
!
|
i

MepesipTe cebe
1. Y 4omy cyrs nocniny Epcrena?

diszuku.

2. Ske icTopuyHe 3HAa4YeHHsA Aochiny Epcrema mis MOTaIbLIOro PO3BUTKY

§34 MarHiTHe none npogigHuka 3i ctpymom

3 N e S ATy AR PA R d

* 3anaMo cobi 3armUTaHHs: IKUMU CIIOCO6aMHu
MOXHa BUSIBUTH MarHiTHe rione? OouH i3 crnoco-
0iB BUSIBJIEHHS MarHiTHOTO TOJSI TOJSTAE y
BUKOPHUCTAHHI MarHiTHUX CTPLIOK abo 3ajTi3HUX
OIIYPOK, SIKi HAMarHiYyl0ThCsSl B MATHITHOMY ITOJi
i CTAlOTh MaJeHBKUMH MATHiTHUMM CTpLIOYKa-
MH. Bich KOXHOI cTpiToukH (JTiHis, gKa crony4yae
1i MOMIOCH) B MAarHiTHOMY TOJi pO3MilLYETHCS
B3[IOBX HarpsaMy Aii CUJI MarHiTHOTO TTOJIs.

Ha pucynky 84 306paxeHo KapTHHY MarHir-
HOTrO TI0JIA TNPSAMOIO MPOBIIHMKA 3i CTPYMOM.
[Io6 oTpumaTty Taky KapTUHY, MpSIMUiA IPOBIJI-
HUK NPOITYCKAIOTh KPi3b MUIACTUHKY OPraHiYHOTO
ckia abo apkyw kaptoHy. Ha miactuHky Hacu-
Mal0Th TOHKUH IIap 3aMi3HUX OLIYPOK (AKIIO €
MaJieHbKi MarHiTHi CTPUIKH, TO MOXHa 3aMiCTh
OIIYPOK PO3MICTUTH iX ). SIKILIO 1O MpPOBITHUKY
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Cunosi niHii MarHiTHoOro nons
HaBKO/10 NPSIMOro nposigHN-
Ka 3i CTDYMOM € KOHLIeHT-
PUYHNMU KONlaMU Ta Hiae He
nepeTnHalTLCs ogHa 3
O4HOI0.

puc. 85

MPONYCTUT ENEKTPUYHMI CTpyM, TO 3aji3Hi
OLIYPKM HaMarHiTMBLIMCH TIiJ HOro BIUIMBOM
PO3MICTATHCA B3IOBX CHJIOBHX JIiHi MarHiTHOTO
roJist i GyAyTh BKa3yBaTH iXHill HaMpsM.

o Ipadiune 306paxenns Maruiraoro noas. ITix
Ii€l0 MArHITHOTO TTO/Si NMPSMOTO TPOBiHMKA 3i
CTPYMOM 3aJTi3Hi OIIYpKH ab0 MaJIeHbKi MarHiTHi
CTPIIKM PO3MIlLIOTECA HABKOJIO MpPOBIHWKA He
6e31aaHo, a JaHLIOXKAMH, AKi YTBOPIOIOTH KOH-
LIEHTPUYHI KOJIa 3 LIEHTPOM YcepearHi MPOBiIHMKA,

Jlinii, 83008 AKUX Yy MA2HIMHOMY nOAl po3Mi-
Wyomoca 3ani3Hi owypku abo oci MazHimHux
CMPINOK, HA3UGAIOMb CUNOBUMU NIHIAMU MAZHIM-
HO20 NOAA.

OTXe, CWIOBI JiiHil MAarHiTHOIO ITOJISE HABKOJIO
NPSAMOro NMPOBiAHKKA 3i CTPYMOM € KOHLCHTPHY-
HUMM KOJIaMH Ta Hijle He NepeTHHAIOTLCHA OHA 3
OLHOIO.

Hanpam, wo liceo nokasye niéHiuHuu nonioc
MA2HIMHOI CmpIAKU 8 KOXNCHIE mouyi MaHimHo2o
noAR, NPUUHAMO 3 HANPAM CUN0BUX NiKIT MazHim-
noe2o noas. Ha cunosiit ninii, nmpoBeaeHii yepes
3afiaHy TOYKY TOJIsl, HAalpsAM CUJIOBMX JIiHi# Mar-
HITHOrO MoJas 306paxaloTh BiAINTOBIAHO CIIPAMO-
BaHOIO CTPLIOYKOIO.

3a J1ONMOMOTM CHJIOBMX JIiHi# 3py4HO 306pa-
ATH MarHiTHi noxas rpacgivyHo nmoxgibHo 1o rpa-
diyHoro 300paxXeHHs €eJEeKTPOCTaTUYHOIO
Mol HEPYXOMHX €JIEKTPUYHUX 3apsliB.
OckKilbKM MarHiTHe IoJjie iCHY€e B yCiX TOYKaXx
MPOCTOPY, LI0O OTOYYE MPOBIAHUK 3i CTPYMOM,
TO 4epe3 Oyab-siKy TOYKY MOXHa ITIPOBECTH
MarHiTHY CWJIOBY JIiHilO i BUSHAYMUTH i1 HAIIpAM.
Lle i1 6yne HanmpsaM Ail MarHiTHOTO ITOJIA Ha Mar-
HITHY CTPLIKY.

e Bin yoro 3aieXuTh HANPAM MArHiTHOTO MOAA?
3MiHIOBATUMEMO HAIpSM €JIEKTPUYHOTO CTPYMY
B INpoBiAHUKY (puc. 85, a, 6), AK CBOro 4acy
Epcren. Jlocuin mokasye, 0 KOXHOIo pa3sy opi-
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€HTallisl MArHITHOI CTPIJIKM 3MiHIOETLCS Ha TIPO-
TWIEXHY. OTXe, HanpsIM CWJIOBMX JTiHiif MarHir-
HOTO TT0JIs 3aJIEXUTD BiIl HATIPSIMY CTPYMY Yy TIPO-
BiIHUKY.

3aJIeXHICTh HanpsMy CHJIOBMX JIiHiN Marir-
HOTO MOJIS Bil HANIPSIMY CTPYMY, IO HOro YTBO-
pio€, 3py4YHO BH3HAYaTU 3a TIPaBUJIOM
CBEpAJINKA:

Axwo nanpsam nocmynanvhozo pyxy ceepdauxa
3bieaembca 3 HANPAMOM cmpymy @ npoGioHuKY, mo
HanpAm obepmanun Kinysa pyuku ceeporuxa ekaxce
Ha HAanpaM Ccuaoeux NiHil MazHimHo20 noas
(puc. 85, 8).

Hanpsm, o voro nokasye
MiBHIYHWA NOMOC MarHiTHOT
CTPINIKN B KOXHi¥ TOYL mar-
HITHOIro Nons, NPUAHATO 3a
Harnpsm cnnosux niHiv mar-
HITHOro nosns.

b B

puc. 85

MNepesipTe cebe

1. SIK MOXHa BCTAHOBUTH HaTIPSIM CTPYMY Y NPOBIAHUKY 3a JOIIOMOTH KOMTiaca?
2. IIlo Ha3MBaKXOTh MATHITHUMH CHJIOBUMY JTiHisIMK?
3. 3a 10mOMOTH SIKOTO NMpaBMWIa BU3HAYAIOTh HarnpsiIM MarHiTHOro 1oJst?

35 MarsxiTHe none KoTyiiku 3i cTpymom.
Enexkrpomarsitu

Haiibineiuuit npakTuyHmMii iHTepec craHo-
BHUTH MArHiTHE MOJME KOTYHIKM 3i CTpyMOM.
Kotymky MoxHa oTpuMaTi, NOCHiTOBHO HAMO-
TaBIIY i30/IbOBAHMI TIDOBIAHMK Ha TPyBYacTHi
Kapxac, BUTOTOBJIEHHH 3 HEITPOBiAHOTO MaTepi-
any (KapToHy, HepeBMHM, TekcTonity). Kiwii
TNPOBIHMKA KPITUIATh HA 3aTHCKAYax, A0 SKHUX
NMONAETHCA eNEKTPUYHMI cTpyM. OTXe, KOTyII-
Ka 31 CTPYMOM — L€ CYKYITHICTb BEJIMKOI KiJTBKO-
¢Ti okpeMux BuTKiB. Tomy, mo6 3'scysarw,
AKUM Oylie MarHiTHe MoJsie KOTYIUKHM, CIIOYaTKy
PO3rIAHbMO MarHiTHe 10Jjie OKPeMOTO BUTKA 3i
CTPYMOM.

I. MarsiTHe m0/1€ OKPeMOro BHTKA 3i CTPYMOM.
SKIWO BUTOK 3i CTPYMOM YABHO TEPENUINTH Ha
BEJTHKY KUIbKICTh IUISTHOK, TO KOXHY 3 HUX MOXHA
BBaXXAaTH OJIM3bKOIO 10 MPsSIMOJIHIHOIO NpoBiI-
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puc. 88

HUKa 31 ctpymoM. CkopuctaiiMocsi IpaBUJIOM
CBEpIUIMKA i BCTAHOBIMO, 1110 CHUJIOBI JIiHil MarHiT-
HOTO 110J151, YTBOPEHi BCepeIrHi BUTKA BCiMa Hioro
OUISHKAMM, MalOTh OJHAKOBHM HampsiM, a OTXe,
B3aEMHO IMACWIIOITh OfHE oaHoro (puc. 86, a).
30BHi KOJIOBOrO BUTKa CHJIOBIi JIiHil MarHiTHOro
TTOJISI KOXKHOI ITapy MPOTWIEKHUX AUITHOK KOHTY-
py (K 1le BUOHO HAa PUCYHKY 86, a) B3aEMHO
1ocaabII0I0Th OAHE OnHOr0. OTXE, MarHiTHE MoJe
KOJIOBOT'O ITPOBiAHMKA € 3HAYHO ITiACUIIEHUM BCe-
penuHi Ta ocaabIeHUM 30BHi.

KapTuHy MarHiTHOro 1oJjisi KOJIOBOro IMpoBil-
HHMKa 31 CTPYMOM 300paxeHO Ha pPUCYHKY 86, 6.
Ha pucyHky 86, 6 cxeMaTHYHO ITOKa3aHO, SIK BU-
3HAYalOTh HAMpSIM pe3yJbTYyI0YOr0 MarHiTHOro
OJIs BCEPEAWHI BUTKA, KOPUCTYIOYUCH MTPaBHU -
JJOM cBepaAaUKa. AK BUTHO, HANIpsIM MarHiT-
HOTO ITOJISI BUTKA 3i CTPYMOM — Bill ITiBAEHHOIO
IO MiBHIYHOTO ITOJIKOCA B3IOBX OCi pO3TallyBaH-
HsI MAarHiTHOI CTPLIKH.

MarsiTHe noJie KOTYmKH 3i cTpymom. Y
KOTYIILi TJIOIMIMHM KOXHOIro 3 BUTKIB OJIM3bKIi
JIO TTapaJieJIbHUX, a CTPYMH Y BUTKaX 30iraroTbcs
3a HanpsMamu (puc. 87). lle o3Havae, 11O
HamnpsMM CWJIOBMX JIiHI# MAarHiTHUX IIOJiB,
CTBOPEHHMX OKpPeMHUMM BUTKaMM, 306iraloTbcs, a
OTX€, MarHiTHe I10Jie¢ OKPEMUX BUTKIB B3aEMHO
nigcuimoeTbes. 11lo Oinblia KibKiCTh BUTKIB, TO
CWJIbHIiIlIe ITOoJie BCEpeAMHi KOTYIIKHU. 30BHI
KOTYIIIKM MarHiTHi CHJIOBi JIiHil OKpeMMX BUTKIB
MPOTUJIEXH]I Ta MAarHiTHiI IoJid KOMIIEHCYIOTh
ofHe oaHoro. OTxe, MarHiTHe IoJie KOTYIUKH 3i
CTPYMOM B OCHOBHOMY 30CE€pPEIXKEHO BCEPEAUHi
KOTYIIKK. Hanpsim MarHiTHOro nossi BcepeanHi
KOTYIUKM BM3HA4yaloTh 3a MPaBUWIOM CBEpIMKA
TaK CaMo, K Y BUIaJIKY KOJIOBOTO IMPOBiAHMUKA.

HaoyHy KapTMHY MarHiTHOIO IOJIsI KOTYIIKH
MOXHa JicTaTH 3a JOIOMOIM 3aJli3HUX OLIYPOK.
JI7s LIbOTO BUKOPMCTOBYIOTH [Ii€JIEKTPUYHY Tij-
CTaBKY 3 KoTymkolo (puc. 88, a). Ha Hei nocuna-
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I0Th OLIYPKY i BMMKAIOTh KOTYLIKY B €JIEKTPUYHE
KOJI0. 3/IerKa CTpYLIYIOYH ITiACTaBKY, OTPUMYIOTH
KapTUHY CHJIOBUX JIiHili MarHiTHOTO I10J1A Bcepe-
IMHI Ta 30BHi KOTYLIKH 3i cTpyMoM (puc. 88, a).
CxeMy MarHiTHOro moast KOTYIUKM 3i CTPYMOM
NPeICTaBICHO Ha puc. 88, 6.

3. Enexrpomarnitn. Ha puc. 88, ¢ nokasano
KapTHHY CHJIOBHX JIiHii MarHiTHOTO mojs mnps-
MOTO, TaK 3BaHOTO, IITA60BOTO MArHITY.

ITopiBHSIHHS LMX KapTUH A€ MiaCTaBU 3po-
OMTHM BMCHOBOK NpO Te, LIO BOHU noaibHi, a —
OTXe, MOAIOHMMM € BIACTHBOCTI KOTYLIKHM 3i ?\,
CTPYMOM Ta MOCTiHOTO MarHiry. N

* CuioBi NiHii KOTYIUKY 3i CTpyMOM, SIKY e W\
Ha3WBaIOTh COJIEHOIIOM, HE MAIOTh Hi [10YATKY, Hi
KiHLII — BOHU 3aBXIM 3aMKHYyTi. CHWIOBi JiHii
TMOCTIfHOTO MArHITy TeX 3aBX/IX 3aMKHYTi. 30BHi
MarHiTy BOHU NPOJOBXYIOTHCS Bil ITiBHIiYHOIO
nosmoca 0 niBaeHHOro (puc. 88, 6).

AJle MM TIOKM 1LI0 He 3HAEMO, AK PO3TAIIYBa-
JMCh OM 3aJli3Hi OLIYPKHM BCEPEAMHI MOCTIAHOIO
marHiry. (I1po 1e moroBopuMmo B KiHui po3ziny.)

Otxe, B 000X BUIIafKax CUJIOBI JIiHii MArHITHO-
TO TIOJISl MiX MarHiTHUMH TIOJTIOCAMH 3aMKHYTi.

[ToniGHo o mocriliHoro Mmarwiry, KOTYIIIKa
Mae€ [1Ba MOJIIOCH — MMiBHIYHUM i NiBAEHHUIA.

SAKI110 KOTYIIKY 3i CTPYMOM IMiABICHTH Ha TOH-
KHUX 1 THYYKHMX JOBIMX NPOBIIHMKAX, TO BOHA i€
AK MarHiTHa CTpiiKa: OAMH Mojioc (KiHelb
KOTYLUKH) Oy/ie MTOBEPHYTHIA Ha MiBHiY, IHIIUI —
Ha MiBIEHb.

* Korymky i3 3ami3HuM ocepasm ycepeausi
Ha3HBalOTh €JeKTpoMarHitom (puc. 89).
Orxe, BBeIEHHS B KOTYIIKY 3aJi3HOTO ocepas
MICHTIOE MarHiTHe 1oJie KOTYIIKY i (haKTHYHO
NIEPETBOPIOE KOTYLIKY B eeKTpoMarHir. ITia miero
MarHiTHOrO MOJsi KOTYWIKM 3alli3He oceps
HaMarHivyyeTbcsi, crta€ MarHitoM. Cwiosi niHii
MAarHiTHOrO MO/ OCepasi 36iraloThcsi 3 Hamps-
MOM CMJIOBHX JIiHi# MarHiTHOro IoJisi, 110 CTBO-
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lMepwnin enekTpomMarHir
Oys 3pobnennii wey 1823
poui i aensie co6oi0 wap
MEeTaneBoro 4poTy Hasu-
TOro Ha i3ofniboBaHe mera-
nese ocepas.

e wikaso anarm

PIOETBCA KOTYLUKOIO, i 3HA4YHO IMiACHJIIOIOTh
MarHiTHe mose. ToMy eneKTpOMarHiTu MaioTh
BEJINKY MarHiTHY CUJIy IIPUTATaHHA.

36LIBIIMTY CUJTY TIPUTATAHHS €JIEKTPOMAarHiTy
MOXHa IlIe i 30UTbIIEHHAM YMCc/ia BUTKIB KOTYIL-
K1 a00 30LIbIIIEHHSM CTPYMY B KOTYLLILII.

[Nepiunii eekTpoMarHit 6yB 3po0neHUM Lue Y
1823 p. Ta gBasiB cO00I0 LIap METAJEBOrO IPOTY
HaBUTOT'O Ha i30JIbOBAHE METAJIEBE OCEPIS.

CyyacHi eJIEKTpOMarHiTu — L€ Haa3BU4YalHO
pi3HOMaHiTHi 5K 3a 6yI0BOIO, TaK i 3a MPU3HAYEH-
HSIM NPUCTPOI. EJIEKTpOMarHiT LIMPOKO BUKOPH-
CTOBYIOThCSI Ha 30arayyBaJIbHMX PYIOHMX i cTane-
TUTABMJIBHUX 3aBOJax, Ha 3ali3HUYHUX TOBapHHX
CTaHLIisIX IS BiABAHTAXEHHS METAJIEBUX KOH-
CTPYKLIiii, Ha 3aBoJax nepepobKu MeTany ...

EnexTpoMarHiTd BUKOPUCTOBYIOTBCSA B IPHU-
CKOpIOBayax eJeMEHTapHUX YaCTUHOK (puc. 90).
Tak, Ha 3anymieHomy 10 BepecHst 2008 p. B €Bpo-
NMEeMCbKOMY MLEHTPi SAOCPHUX MOOCHIIXEHb ¥
IIBeituapii HajacyyacHOMY IPUCKOpIOBadi ene-
MEHTapHMUX YaCTMHOK (agpOHHOMY KoJjainepi)
BUKOPUCTOBYIOThCSI 1624 HaAMOTYXHi €J€KTpO-
MarHiTM, $Ki TmpalwioTh 3a TEMIEpaTypHu
—271 °C y ctaHi HaATIPOBIZHOCTI (SIK BM BX€ 3Ha-
€Te, Y CTaHi HAAIIPOBIAHOCTI OIip METAIIB AyXe
MaJIuif i TOMy MarHiTHe 110Jie, CTBOPEHE TaKUMH
eJeKTpPOMarHiTaMu, Haa3BU4YaiHO CWIbHE).

EnexTpoMarHiTd BUKOPMCTOBYIOTBCSI TAKOX Y
noOyTOBUX TIpWiIagax, Pi3HOMaHITHUX pele Ta
eJIEKTPUYHUX A3BiHKAX i MOM.

€ 111e ofHa rany3b, B fAKil IIMPOKO BUKOPHUCTOBYIOTHCS €EKTPOMArHiTH — L€
BUTOTOBJIEHHA MOCTIMHMX MarHitiB. /IS LIbOro BMKOPHMCTOBYETBCA CI€LiA/IbHA
. cTasib. SIKILO LIMATOK CTaJli, HANPUKaz, y POpMi MiIKOBH, TO KiHLi ITIAKOBH PO3-
| TAUIOBYIOTH BIiANOBIAHO HABIPOTH IMiBHIYHOro i miBAeHHoro mnojiocis. [lorim -
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l; YMHKAETBCS €IEKTPUYHMI CTPyM. MarHiTHi cH10Bi JiHIT BXOAATB y cTaseBy mia-
- KOBY 4epe3 MiBHIYHM MOJTIOC i BUXOAATh Yepes niBaeHHMH. Cuna €JIEKTPOMarHi-
,’ Ty, O BUKOPUCTOBYETBLCA [UISI BUIOTOBJIEHHS MOCTIHHUX MArHiTiB, MyCUTb OyTH
' AOCTATHBO BEJIMKOIO LISl TOTO, 1100 3a0e3reunT HacuyeHHs ctani. [Ticas 3aKiH-
. YCHHSA TPOLECY HaMarHidyyBaHHS MOJIIOCH MOCTiIiiHOTO MarHity 3'€IHYIOThCH

f METAJIEBOIO TUIACTMHKOIO [UIsi TOro, 100 mociabuTv po3MarHidyBaHHS. Tomy
]

| PEKOMEHAYETLCA 3'€AHYBATH KiHLI MOCTiiiHMX MArHiTiB 3 METOIO MOXOBXEHHS
- IXHIX MarHiTHUX BJIaCTUBOCTEIA. - >

P I . W . T o ————— e o - - - - p—

J Mepesipre cebe .

' 1. ¥ yomy nonsirae crnoci6 BusiBIEHHS MATHITHOTO MOJIS 33 IOMIOMOIM MArHiTHUX
CTPUIOK Ta 3aTi3HUX OLLIYPOK?

Ilo Ha3uBa€eTHCH €1eKTPOMATHITOM?

SIK MOXHa ITOCWJIUTH MarHiTHe IoJie eJIEKTPOMarHiry?

Yy mincunuTtecs MarHiTHE Mose KOTYIIKM 3i CTPYMOM, S$IKILIO B Hel BBECTH
CTaJIbHE ocepas? ajlloMiHieBe oceps?

SK MOXHa 3MiHUTH HaNpPsIM MarHiTHOTO TOJIS KOTYIIKH 31 CTPyMOM Ha IIpo-
TUICXKHUI?

6. HaseniTh NpuK/Iany BUKOPUCTAHHS €JIEKTPOMATHITIB y IoOyTi, TEXHIiLli.

; 7. TlosICHITB $IK MOXHA BM3HAYUTH Miclle MPOBIAHMKA 3i CTPYMOM, SIKUit
L nepedyBa€e HEMTMOOKO [T/l 3eMJIEI0 UM MiJ MiUTOTOI0.

BN

.LII

§36 Ais MarHiTHOro nonsa Ha NpoBigHUK 3i cTpymMoMm

Mu Bxe o3HailoMuiMca 3 pi3HOMaHITHUMU
MarHiTHUMM SIBUILIAMM, 30KpeMa i3 B3aeMOIi€lo
MarHiTiB MiX co60l0, 3 Ii€10 eeKTPUYHOTO CTpy- 3a Oyas-axoro Harnpssmy
My Ha MarHiTH, i3 B3a€EMOIIEI0 EIEKTPUUYHUX [0S | CTPYMY HanpsisM
CTpyMiB. B OCHOBI BCix B3aeMoiif IeKUTh BIUIUB CHAM, SKa JIE Ha NMPOSIGHAK,
MArHITHOTO TIOJII Ha TMPOBIAHUKU 3i CTPYMOM. 3aNMLEETHCR MEPITEHOMKY-
Tomy Hanani posrasHbmoO CWIH, IO AUOTb HA  pancums 4O CHMOBMX Mistish
NPOBIAHUKM 31 CTPYMOM y MarHiTHOMY IO, noNs | HaNPsiMy CTPYMYy 8
1. liss MarniTHOrO MOJIA Ha NpsiMoiHiliKRMiT npo- n - H‘; .
BiZHMK 3i crpymoM. Ha pucynky 91 300paxeo g
NPOBIIHMK, MiABILIEHUI HAa FHYYKUX MPOBOIAX,

- fiKi TIpUEIHaHI 10 mKepena cTpymy. [1poBigHuK
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TakK, wob cunoBi MK MarHiT-
HOIO NoJM BXOAWNM B Ii
RONOHIO, @ BUTRIHYTI YOTUPW
nanblui BKasyBanu Hanpam
CTRYMY, TO BIQIrHyTwi Benn-
Kl naneub nokaxe Hanpsam
CUNK, IO A6 H& NPOBIANMK,

PO3MILIIEHO MiX MOJIOCAMHU ITiIKOBOMOAIOHOTO
MarHity, To6To NpoBiAHMK TepedyBae B MarHir-
HoMmy noni. Kosu 3aMKHYTH €JIEKTPUYHE KOJIO,
MPOBIIHUK MOYHE PYXaTUCSA B HaAMpsSMKY Bil
MOJTIOCIB MarHiry.

A0 3MiHUTH HAIpsiM CTPYMY YU CHJIOBMX
JIiHI MardiTHOro I10Jisi, TO NMPOBIAHUK BTATYBA-
TUMETBCA Y MPOMiKOK MiX TOJIOCAMHM MAarHiTy.
3a Oyab-sIKOro Harpsimy MoJis i CTpyMy HarpsiMm
CWJIM, sIKA JIi€ HA MPOBIIHUK, 3aJIMIIAETHCS Tep-
MEHAUKYJSSPHUM J10 CWJIOBUX JIiHIH moias i
HaIpsiMy CTPyMy B ITPOBIIHUKY.

Came TOMY, HampsiM il MarHiTHOroO IOJIS Ha
MPOBIIHMK 31 CTPYMOM BU3HAYa€EThLCS SIK HaIpsi-
MOM CTPYMY, TaK 1 HAlIpsIMOM CHJIOBMX JIiHi/ Mar-
HITHOTO IT0JIsI, B IKOMY BiH PO3MIillIEHHIA.

Otox, y LIbOMY AOCIIili MPOBIAHUK 31 CTPYMOM
a0bo0 BTATYBaBCSl Y MarHiTHE MoJje IMOCTIMHOro Mar-
HiTy, D0 BULIITOBXYBABCS 3 HHOTO.

JIna BU3HAYEHHSI HANpAMy cuau, siKa i€ Ha
MPSIMOJTIHIHWI TTPOBIIHKMK 31 CTPYMOM Y MarHiT-
HOMY T10J1i, KOPUCTYIOTBCSI NpaeuAom Ai6oi pyKu,
siKe GOpMYJTIOETHCS TaK:

HAxwo pozmicmumu aiey pyky mak, wob cua06i
AIHIT MazHimHo20 noas eéxoduau 6 il 0040HI0, a
eumAHymi 4omupu naavyi 6Ka3yeaiu HANPAM
cmpymy, mo eidicHymuil 6eauxull naieub noxKaxice
Hanpam cuau, wjo die Ha npogionux (Harpsm nii
CWJIHM TOKa3aHo Ha puc. 92).

Beauunny uiei cwiu y 1820 p. Bu3HaAyus
dpany3pkuii ¢izuk AHape-Mapi Amnep, Tomy
BOHA 1 Ha3BaHa CWJIO AmIiepa.

» Ha okpemmuii pyxomuii 3apan y MarHiTHOMY
TOJIi TAKOX i€ cuia 3 00Ky MarHiTHoro rnoJjs. s
CHJIa 3MIHIOE TIJIbKM HAripsM LIBUIAKOCTI PyXy
3apsKEHOI YaCTMHKHU, 3aJIMIIAI0YM HE3MiHHUM
il KiIbKiCHe 3HauyeHHs. HanpsaM cuium, 1o aie Ha
TMTO3UTUBHUMN 3apsil, AKUN PyXa€TbCs B MarHiTHO-
MY TOJIi, BU3BHAYAETHCS 34 MPABUJIOM JIiBOT PYKH:

Skwo aigy pyky pozmawysamu mak, wob cunosi
NIHIT MA2HIMHO20 NOAA 6X00UAU 6 Q0ACHI0, YOMUPU
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sumsazHymi nanvyi NOKA3ysanu HaAnpsam pyxy nosu-
MUBHO 3aPAONCEHOT HACMUNKU, MO 8i0icHymuil enu-
Kuli naneyb exazysamume Ha HaANPAMoK 0ii cuau.

J71s1 HeraTUBHO 3apsSIAKEHUX YACTUHOK (eJIeK-
TPOHIB) HampsM CTPyMy IIPUMMAETBCH IPOTU-
JIEXHUM PYXy YaCTUHOK, TOMY ITaJIbLli JIiBOi pyKH,
AKi MOKa3yloThb HAMpPsAM CTPYMY, PO3MilyIOTbCS
Ha3yCTpiy pyXOBi €JIEKTPOHIB.

2. His marsiTHOro mojs Ha BMTOK (paMKy) 3i
cTpyMOM. MU pO3rIsiHYyIM BIUIMB MarHiTHOTO
MO Ha TPSAMOJIHINHY AUISSHKY IPOBIAHMKA 3i
ctpyMoM. Lle — HadmnpocTimmii BunagoK. binbur
CKJIAIHUM i BaXJIMBUM ISl MPAKTUYHOTO BUKO-
PUCTAHHSA € PO3TJISAA BIUTMBY MarHiTHOTO MOJIS Ha
BUTOK 3i cTpymMoM. I 3py4YyHOCTI pO3risiay
BUTOK POOMTHCS Y BUTJISIAI NMPSIMOKYTHOI PaMKH,
1O ITiABIIIYETHCA Ha IBOX TOHKMX JOBIMX ITPOBO-
Jax y MarHiTHOMY TOJIi MMOCTIMHOro MiIKOBOIIO-
nioHoro marHiry (puc. 93, a).

« Mk oce nosodums cebe pamka 3i cmpymom y
nocmiiiHomy Maziimumomy noai? 3ragaiimMo, 100
paMKa (BMTOK) 3i CTPYMOM NOIiOHa 10 HEBEJIMKOIO
MarHity. MarHiTHi CWJIOBI JliHil TAKOr0 HEBEJIMKOI'O
MarHiTy, 3rifHO 3 MPaBWIOM CBEpIIMKA, HAIIpsSIM-
JieHi amiBa Hanpaso (puc. 93, a). Tomy MarHiTHe
noJjie TIOCTIMHOIO MarHiTy Hi€ Ha paMKy 3i CTpy-
MOM, SIK Ha MarHiTHy cTpijiKy. B pe3ysbrari, pamka
MOBEPTAETHCS TaK, 1100 11 rutolmHa Oyna rneprieH-
TUKYISpHA A0 HaNpsIMY MarHiTHUX CHJIOBMX JIiHIiN
TnocTiitHOro MarHiry (puc. 93, 6).

* Yomy pamka nosepmaecmoca 8 NOCMIUHOMY
Maenimuomy noai? 13 puc. 93, 6 6auumo, 110 ABi
CTOPOHM paMKM PO3MillleHi ITapajebHO Hamps-
My 1noJisi (rOpM30HTAJIBHO), a ABI — MeprneHIu-
KYJISApHO 10 noJis (BepTukanbHo). Ha napanens-
Hi CTOPOHM paMHM MarHiTHe nosie He mie. Ha aBi
iHIlIi CTOPOHM paMKHU 3i CTPYMOM MarHiTHe IoJie
li€ 3 ONHAKOBUMM CWJIaMH, ajieé IPOTUIIEXKHO
HanpsiMieHUMU. HarpsiM LiUX CHJI BU3HAYAETh-
Cs 3a TIpaBUJIOM JIiBO1 pyku. HamnpsiM BKa3aHO Ha
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Cunn, 8 akuMn MarHirHe
none Aie Ha pamky 3i cTpy-
MOM, piBHI 38 BENNYNHOIO Ta
NPOTUNBXHO HANPAMNEHI,
CTaHOBNATL NAPY CUN,

puc. 93, 6. OTxe, CUIH, 3 AKUMH MarHiTHE 1oJjie
Ji€ HAa paMKy 3i CTpYMOM, PiBHi 3a BeJIUYUHOIO
Ta TPOTHJIEXKHO HAmNpsMJIEHi, CTAHOBJATH Mapy
cuii. is mapu CWJI Ha paMKy ITOBepTa€E ii B Mar-
HITHOMY MOJIi OIOTH, JOKMU IUIOLIMHA PaMKH HeE
BCTAHOBUTHCS TEPIEHAUKYISAPHO N0 HANpsAMY
nosst (puc. 93, a). Pamka 3ynuHsIETHCA B LIBOMY
IMOJIOXKEHHi piBHOBAru.

Ha siBuiii obGepTaHHsI paMKHU 3i CTPYMOM ¥y
MAarHiTHOMY TOJIi IPYHTYETBCS Aisl €JIeKTPOABU -
TYHIB, €JIEKTPOBMMIpIOBaJIbHUX MpUJIaLiB i
IHIIUX TIPUCTPOIB.

EnexrpoBumipioBanbHi npunagv

§37 EneKprn-ii ABuryHu. NysHomoseub.

¢ ObepranHsa paMKH 3i ctpymom. Bizomo, 110
BUTOK 3i CTPYMOM ITOBEPTAETHCS B MATHITHOMY
MO, MparHy4yd po3TallyBaTUCS NEPHEeHIUKY-
JIIPHO 10 MOT0 CHJIOBMX JIiHIM.

AKX HmocsiraloTh TOro, o6 BUTOK obGepraBcsi?
Amxe caMme siBUlle oOepTaHHS MPOBIAHMKA 3i
CTPYMOM y MarHiTHOMY T10J1i BUKOPUCTOEYIOTh B
ENICKTPUYHUX JBHUTYHAX, €JEKTPOBUMIPIOBAIL-
HUX TIpWianax Ta iH.

Mu Bxe 3HAEMO, INC MOBEPTAHHA PaMKhL 31
CTPYMOM OGYMOBICHO JI€I0 30BHILTHBOIO MaiHIT-
HOro 110s1. AXIO Mif Ji€0 30BHIIHBOTO MarH#iT-
HOTO I0JIs1 paMKa 1ipy 00epTaHHi NOCSITHE CYTTE-
BOI LIBMIKOCTI, TO BOHA 3a 1HEpUIi€ Mnpoiine
roJjioXeHHs piBHoBard. [LloOu nmpomoBxuTu pyx
paMKH B TOMY CAMOMY HarpsiMi, HEOOXiIHO nomi-
HSATH HATpsaM 1l MAarHiTHOTO 1107151, TOOTO 3MiHUTH
HaTipAM CTPYMY B paMilii.

Otxe, 11100M BiJ MOBEPTAHHS PAMKHU MEPEUTH
no obepraHHs, HEOOXiAHO KOXHHUX IiBoOepTa
paMKH 3MiHIOBAaTH B Hill HaNIpPsAM CTPYMY Ha IIpo-
tunexHuii. Ha pucyHky 94, a 300paxeHo
MOJIEJIb, 3a NOTIOMOTH SIKOI MOXHa 3I1MCHIOBATU
takuit pyx. Tyt pamky ABCD HacagxeHO Ha Bep-
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THKaJIbHY Bick. Ha pamui ykyiazeHo 0OMOTKY, siKa
CKNIAaJa€eThCsd 3 JEKIJIbKOX JACCATKIB BUTKIB
i3onpopaHoro aporty. OauMH KiHelb OOMOTKH
NPUEAHAHO A0 OXHOTO MiBKiNbLs (1), iHWIMIA —
10 iHworo niBkiibL (2). KoXHe niBkiibile npu-
TUCKYETBCA [0 OJHIE€T 3 METaNeBMX IJIACTHH —
witok 3. LliTk® npusaHauveHi Wis riABEACHHS
CTPYMY BiA Xepena., 3 MOBEPTaAHHAM PaMKH
NpUENHaHi 10 i1 KiHUIB NMiBKUIbL MOBEPHYTHCS
pa3oM 3 Helo, i KOXHA NMPUTUCHETHCA 10 THLIOI
LITKM, BHACJIZAOK YOro CTPyM Yy pamili 3MiHUTb
HampAM Ha TIPOTUJIEXKHUM, PaMKa npoaoBxysa-
THME 00epTaTUCh.

o Enextpuuni asurynn (enekrpoasurynm), Eick-
TPOABUTYHU — L€ €ICKTPUYHI MaliMHU, B SIKHUX
EHEprisi eICKTPUHHOIO CTPYMY TEePETBOPIOETHCS B
MeXaHiuHy. ENeKTpOaBMTYHM TOCTIHHOIO CTPymy
(puc. 94, 6) CKIANAIOTHECS 3 HEPYXOMOT HaCTHHI —
cratopa (1) i pyxoMoi 00epTOBOI HACTHHI — SKOPS
(2). Mo craTtopa KpirigThCsi MarHiTHi MOJIOCH, SIKI
MOXYTh SABJISATM C00010 roctinni mMartiti abo
eleKTpoMarHiTu. fkip € 00epToBOI0 HaCTHHOIO
eNEKTPOABUIYHA, L0 HAOMPAETHC 3 JIMCTOBOI
crani. BiH Mae uuniHapuuHy hopmy i3 No3/10BKHI-
MM Ma3aMu. Y nasu sKopsi YKial1aeThesd 0OMoTKa 3
TOHKOTO 130/IbOBAHOTO APOTY.

O6epTaHHs SIKOPs BiAOYBAE€TLCH BHACIIIOK
B3aEMOIM MaArHiTHOro rmnoJisi oOMOTKKM SKOps 3
MarHiTHUM IOJIEM HEPYXOMOI YaCTHHU CTaTOPA.
Ban aBuryHa, 110 NMPOXOAMTL MO OCI 3a1i3HOIO
UMWIIHOPA, 3'€HYIOTD i3 TPUBOAOM MallKHN.

ENleKTpuyHiI ABUTYHU MaloTh sl riepesarn Sa
OJHAKOBOI MOTYXXHOCTI BOHM MEHILI 32 PO3Mipani,
HDX Teruiosi. ITin yac poGOTH eNeKTPOABHIVHIE HE
BUALIAIOTh ra3iB, AMMY ¥ Mapu, OTKe, He 3a0pyi-
HIOIOTB MOBITPSI, HE MOTPEOYIOTh 3ariacis NajikBa 1a
BOAM. IX MOXXHA BUTOTOBUTH OY/1b-sIKOI MTOTVKHO-
CTi: Bil KUTBKOX BaT, HanpuKiaa, B €IACKTPOOPH-
TBaX, A0 COTEHb i TUCSIY KUIOBAT — Y TpOJieidycax,
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SKICHI FYSHOMIOBLY BIATBO~
PIOO T 3BYKOBI KOIWABAWHS
6e3 sHayrux CnoTeopeNs y
niamazowi Big 40 1y mo
15000 Iy,

HUX EJIeKTPOABUTYHIB 1ocsaTae 98 %. Takoro BHUco-
koro KK/I He Mae xoneH iHIMii IBUTYH.

[Nepmmit enexXTpUUHMM JIBUIYH, TIPUIATHHI
ISl TIPaKTHYHOTO BUKOPUCTAHHS, BUHAWIIOB
pociiiceknit BueHuit SAko6i bopuc CemeHoBMY
(1801—1874) y 1834 p.

Ha puc. 94, 6 nokasaHo Moaeib eJIeKTpOIBH-
r'yHa, 94, ¢ o/liH 13 BU/iB €JIEKTPOIBUTYHIB.

* I'yaunomoseus. [isi MardHiTHOro 1101 Ha Ipo-
BITHMK 3i CTPYMOM BUKOPUCTOBYETHCS TAKOX LIS
CTBOPEHHS 2YHHOMOBYI6 — NPUIANIB 1A 30y/KeH-
HA 3BYKOBMX KOJ/IMBaHb Wil Hi€l0 eJeKTPHIHOro
CTPYMY, CHJIa AKOro 3MIHIOETHCS 3i 3BYKOBOIO
4acTOTOI.

Ha puc. 95 cxemaTnuHo 306paxeHo OyIoBy ry4d-
HOMOBLA: | — KUIBLIEBMIA MarHit, 2 — 3BYKOBa
KOTYILIKa, HAMOTaHA TOHKUM i30JIbOBAHUM JAPOTOM
Ha  JIeTKOMY UWITHIPUYHOMY Kapkaci,
3 — mudy3zop. [TpuHIIMTI pOGOTH TYYHOMOBLIS I'PYH-
TYETBHCS HA B3a€EMOii 3MIHHOTO MarHiTHOrNo IoJjs
3BYKOBOI KOTYLIKH 3 TIOCTIHHMM MarHiTHAM TI0JIEM
KUIBLIEBOIO MarHiTy, Ha puc. 95 mokasaHo HarpsiM
ail e F MardiTHoro noss. MarsiTHe nosie 3By-
KOBOI KOTYILKHW 3MIiHIOETBCS B TaKT i3 3MiHOK 3BY-
KOBUX KoJyiuBaHb. [ndy30p BiATBOPIOE # mepenae
3BYKOBI KOJIWBaHHS B HABKOJIMILIHIN IMPOCTIp.

SIKiCHI TYYHOMOBIIi BiATBOPIOIOTH 3BYKOBI
KOMBaHHA 0€3 3HAYHUX CITOTBOPEHD Y Jiana3oHi
Bix 40 Ity go 15000 Ii.

* EnekTposumipioBabHi npuaaau. Busuaioun
MAarHiTHy [il0 CTPyMy Ta KOTYHIKH 31 CTPYMOM
MU BX€ 3HAWOMMJIMUCH i3 MPUMHUMIOM JIii Ta
4acTKOBO 3 OyA0BOIO rajibBAHOMETpPa, aMIiepMe-
Tpa i BOJIETMETpA.

3anexHo Bil croco0y BMHMKHEHHS CWI, SIKi
PYXaloTh i MEPEMILLYIOTH MO LKA BKa3iBHY CTPilI-
KY, PO3pPi3HSIOTE €JIEKTPOBUMIPIOBAIbHI NMPWIaan
Tiel abo iHmIoi cucrteM. Haifuacrime 3acTocoBy-
I0TBCS MPWIAIAM MarHiTOEJIEKTPUYHOI Ta eJIeKTpO-
MAarHiTHOI CUCTEM.
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IIpunanu marmitoesekTpuynoi cucremu. Ha
puc. 96 300pakeHO cxeMy eIeKTPOBUMipIOBATBHOIO
NpWJIaly MAarHiTOEAEKTPUYHOI CHUCTEMH. Mix
nomocaMu MarHity (1) Moxe BUIBHO obepraTucs
KoTymka (2), uo po3MilieHa TOPU30HTAIBHO.
Kotyiika o6epTaeTbcsi HABKOJIO METAJIEBOrO OCepIst
(3). ITpusHaueHHs ocepas — MiACHIIOBATH MarHir-
He 11os1e KOTyIKM. CTpyM 10 KOTYILKH ITiIABOIUTHCS
Kpi3b MeTaneBi Npy>XMHKH (4). 3a BiICYyTHOCTI CTpy-
MY TIPYXXUHKH YTPUMYIOTh KOTYIIKY B TOPU30HTATb-
HOMY MOJIOXKEHHI, a MMPUKPITIIEHY 10 O¢i CTpUIKY (5)
Ha HYJTbOBOMY TOJIOKEHHI 1Kamy npuiany. ITin yac
MPOXO/DKEHHST KOTYLLIKOI CTpyMy BOHa ITOBEpTa-
ETHCA B 30BHILLIHOMY MarHiTHOMY TOJIi BHACIIIOK
B3a€EMO/Iil MAarHiTHOTO ITOJIsI KOTYIIKM i MarHity (1).
KyT 1oBopoTy, a OTXKe i IoKa3u Ipuiangy, 3a1eXarhb
Bil CWJIM CTPYMY B KOTYIIILI,

Crpinika 3yNMUHSETBHCH, KOMU OOepTanbHUM
MOMEHT, IKMi i€ Ha paMKy npuiany 3 60Ky mar-
HITHOTO TIOJsI, 3PIBHAETBHCS 3 TMNPOTUAIIOYUM
MOMEHTOM, SIKU¥ CTBOPIOETBCS CITipaIbHOIO MpY-
XuHo10. [TpM IbOMY KYT NMOBOPOTY CTPIJIKM NpU-
Jany NnpsAMO IPOTIOPUiIMHUM CUITi CTPYMY B paMili.
Lle 3abe3neyye piBHOMIpHICTh WIKaJIX NMPUIAAiB
MarHiTOeJeKTPUYHOI CUCTEMHU. :

Ilpunaou enexkrpomarsiTHoi cucremu. [TpuH-
UM Oil nmpuiagiB €JeKTPOMArHiTHOI CUCTEMU
IPYHTYETHCSI Ha BTATYBAaHHI JIETKOTO MarHiTHOTO
ocepasi B MIPOMIXKOK KOTYILUKH 3i CTPYMOM (CBOE-
PIIHOTO €1EKTPOMAarHira).

Ha puc. 97 nokaszaHo cxeMy IpUIaliB eJieK-
TPOMarHiTHOI CUCTEMHU.

Koy no xoryui (1) Teye eeKTpUYHUMA CTpyM,
y MPOMiXKY KOTYIIIKY CTBOPIOETECS MarHiTHE IoJie.
MarHiTHe nosie B3a€MOJI€ 3 METAJIEBUM OCEpIsM
(2). Ocepnsi BTATYETBCA B NMPOMIXKOK KOTYIIKU
IOTH, TIOKU 3PiBHOBAXAThCS MArHiTHi CWIM, IO
HiI0Th Ha OCepls, 3 CUJIaMHM ITPYKHOCTI CITipaJIbHOL
npyXuHKM (3). 17151 3aCIOKOEHHS KOJIMBaHb CTPiJI-
K1 MpU3HA4YeHO IMOBITpssHUM aemMndep (4).
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MepesinTe cede

YoMy paMKa 3i CTPYMOM TIOBEPTAETLCS B MATHITHOMY 1M10OJTi?

Y yomy nosisirae NpUHLKAI 4ii enexTpyuHoro apuryHa? flka GyzioBa enexTpo-
auryna?

SIxa 6ynoBa ryyHOMOBLA? AU MPUHLKIT il TYYHOMOBLS?

Slka GynoBa npwiafiB MarHiToeneKTpUIHOI cucTeEMU?

SIka GynoBa npuaaniB €JeKTPOMArKsiTHOI cucTeMu?

Y yomy noJisira€ BiIMiHHICTL Yy MpMHUMNAX Aii Ta OyA0Bi NpuiaaiB MarHiro-
eNeKTPUYHOI Ta eJIeKTPOMArHiTHoOi cucrem?

38 EnexkTpomarHiTHa inaykuis. Jocnign @apanes

3ragaiMo, LIC B NPUPOAI iICHVIOTH JOJATHO i
Bill'€MHO 3apsiIDKeHi YACTUHKH, SKi B3a€EMOIIIOTh
MiX c00010, NMPUTATYIOTBCH | BIXIUTOBXYIOTHCSH
3aBASIKU ICHYBAHHIO EJIEKTPUYHOIO IOoasd, IO
CTBOPIOETLCS HABKOJIO HUX.

Pyx 3apsiIpKeHUX YacTUHOK CTBOPIOE eeK-
TPUYHMYA CTPYM i NMPUBOAUTL O TOSBU HOBOIO
MaTepiaIbHOrO IOJiA — MarHiTHoro, sike Oyno
BinkpuTo nocainHum nuisxoMm I K. EpcrenoM.

[TocTaBMO Taxke 3anuTaHHs, a Y4 HE MOXE
MAarHiTHE IoJieé NPUBOOUTU OO0 BUHUKHEHHSA
eeKTPUYHOTrO CcTpyMy? BusiBIsSIETHCH, 11O Take
STBULLIE MOXJIUBE.

¢ EnekrpomarniTHa inmykuis. Britky 1831 p.
Maiikn @apaneit BiIKpUB HOBe SIBUIIIE, IO AicTa-
JIO Ha3BY €JeKTPOMArHiTHOI IHAYKIIIL.

SABuUIIE eNleKTPOMAarHiTHO1 iHAYKUil MmiaTBep-
JIIAJIO HAWTICHIIIMI 3B'I30K MiXK €JIEKTPUYHUM i
MarHiTHuM noassMu. CyTe sSBUILIA TIOJATAE Y
BUHUKHEHHI eNeKmpU4H0e0 Cmpymy 8 3aMKHEHOMY
npoeioHOMY KOHMYpI, 6HACAIOOK 3MIHU 6 HbOMY
Yucaa Ma2HIMHUX CUNOBUX NIHIU 308HIUHBO20
MQ2HIMHO20 NOAA.

Cnouarky @apajaeit BiIKpUB SIBUIIE 1HAYK-
1ii B HEpyXOMHUX KOTYIIKaX IpU 3aMUKaHHI i
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po3MukaHHi kKouaa. llotiM Oyao rnpopodaeHo
NOCHiIN, AKi MATBEPANUIIU, IO CTPYM BUHHUKAE
3aBXAM MPU BiZHOCHOMY PYyCi KOTYUIOK.

[Humu pocainamu O6yno 3pobGieHO BuUpi-
MalbHUK KPOK Y BiIKPUTTI HOBUX BIIACTHBO-
CTeM eNeKTPUYHUX 1 MarHITHUX B3aemonin. L1
B3a€MOJil HiCTaJli Ha3BY €NEeKTPOMArHiTHHMX
B3aEMOAil, a moJie, yepes AKi nepenaBajiich
i B3aEMOii, MiCTaJi0 HA3BY €JEKTPOMATHIT-
HOTO IOJIA.

e Jlocainm @apanesa. Teriep mocninu Papa-
nest MU MOXEMO BiATBOpUTH ripocto. Ha pucyH-
Ky 98, a 306paxeHO BapiaHT OJIHOIO 3 JOCTi/IiB
Mapapgesi: MarHiT pyxarTh BiTHOCHO KOTYILKH,
KiHIIi 9KOi 3'€1HAaHO 3 YYTJIMBUM rajibBaHOMe-
TpOM. TiNbKHU-HO MAartiT NMOYMHAE pPyXaTUCH
(puc. 98, a), cTpiika raibBaHOMETpa BiIXHu-
JASIETBCS, IO CBIAYUTH [1PO HAsIBHICTHL Y KOJII
KOTYIIXKW €JeKTpUu4YHOro crpymy. Hepyxomuii
BiTHOCHO KOTYIIKM MAarHiT He CTBOPIOEC B Hil
eNeKTPUIHOTO CTpYyMY (puc. 98, 6).

Buno3miHiMO Ue# QOCIIi, pyXalouu KOTYIIKY
BiIHOCHO Hepyxomoro MarHity (puc. 98, g).
Pesynbrar UBOro AOCHIAY aHAJOriYHMMA I1OTIE-
pPeIHBOMY: CTPYM Y KOJIi KOTYIIIKU BUHMKAE JTUILIE
MiA 9ac BiAHOCHOIO PyXy KOTYILKH i MarHiry.

3pobiMO Lied [ocHia, 3aMiHUBIIM B HBOMY
NOCTIAHUI Mar”itT ejexrpoMarHitom (puc. 99).
Leii moc.in 3HOBY NIATBEPILKYE, IO CTPYM V KOJTi
KOTYHIKA | BMHMKAE JIMIIE IiJ Yac BiTHOCHOTO
PYXY €JIEeKTPOMArHiTy 2 i KOTYIIKHM.

Orxe, B YCIX ONMMCAaHMUX AOCIiJaX EIeKTpUY-
HMi{ CTPYM BMHMUKA€E TLIbKHU ITiJl Yac BIAHOCHOIO
PVXY KOTYILIKHK 1 MarHity (e1ekxTpoMarsiry). A e
03HayYae, LI0 CTPYM Yy KOTYIillli BAHMKAE BHAC/Ii~
JOK 3MiHM B Hilf 30BHILLIHBOTO BiITHOCHO Hel Mar-
HITHOIO T10JIsi; He3MiHHE B 4aci MarHiTHe 1ioJie
eJEKTPUYHOIO CTPYMY He 30YIKVE.

CTpyM, 110 BUHHKAE B 3AMKHEHOMY NPOBiHM-
Ky BHACTIZOK 3MiH¥ YHC/IA CHIOBHX JiHiA Maruir-
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CTtpym, WO BUHUKAE B 3aM-
KH@HOMY NpoBiaAHUKY BHACI-
LD0K 3MIHKU MArHiTHoOro noss,
LLO NPOHUZYE KOro Ha3MBa -
HOTh IHAYKUIKHIM CTRYMOM.



SMiHHE MarHiTHe none
30y Xye B 3aMKHYTOMY
NPOBIAHNKY ENeKTPHUYHE
none, SKe n 3yMOBMOE
NORBY IHAYKLIAHOI CTPY-
MY B HbOMY.

3i 30INbLICHHAM MArHiTHONo
NOTOKY BUTKAMM KOTYLLKWA
IHRYKUIAHWA CTPDYM Mae
TaKmM HanpPAMOoOK, Lo CTBO-
PIOBaHE HM MAarviTHe rnone
nepewxoaxae 30iNbLWeHHIO
MAarHiTHOIO NOTOKY BUTKAMM

KOTYLUXMN.

HOro NnoJjisi, O NPOHU3YE HOro, HA3UBAIOTh IHAYK-
WiiHUM CTpPYMOM.

CtpyMm MOXe BUHUKHYTH JIMILIE B 3aMKHEHO-
MY IPOBIIHUKY!

I3 pocninie @apaness MOXHA 3pOOMTH ILe i
TaKUN BUCHOBOK: 3MiHHe MazHimHe noae 36y0xcye
8 3aMKHYmMOMY NPOBIOHUKY eneKkmpuuHe noae, aKe i
3YMOBAI0E NOABY IHOYKUIUIHO20 CIMPYMY 6 HbOM).

» IHOYKUitHUIA CTPpYM TOPOIXKYE BJIACHE
Mar”itHe rmose. fIKmio HanpsiM iHAYKLiiHOro
CTPYMY BiIOMMIii, TO HAmpsiM HOro MarHiTHOIo
T10JIs1 MOXHA BU3HAYUTH 32 MTPABUJIOM CBEPILIMKA.

» Hamnpsm marHiTHOro mons iHAyKiifHOrO
CTPYMY MOXHAa BU3HAYMTU 3 TaKMX MipKyBaHb.
3MiHHe MarHiTHe I10JIe, IO 3pPOCTAaE 3 YacoM,
MOPOIKYE IHAYKUINHUN CTpyM, SKHif, CBOEIO
4Yeproro, CTBOPIOE BIaCHE MarHiTHe rnose. BiacHe
MarHiTHe ojie IHAYKUiHHOrO CTpyMy HE MOXe
CIIPUSATH 3POCTAHHIO 30BHIIIHBOIO MATHITHOTO
rionst. IHakuie 1e o3Hayano 6 CTBOPEHHS 10AaTKO-
BOTO MAar”iTHOro nojusi (akTUYHO 3 HiYoro, IO
CYNEpPEYUTh 3aKOHY 30epexXeHHsI eHeprii. AHaJIo-
TYHO MIpKYIOYM, AiliIeMO BUCHOBKY, LIO KOJM
IHOYKUIAHUA CTPYM CTBOPIOETBHCSI MarHiTHUM
T10JIEM, SIKE 3MEHLIYETHCS 3 YaCOM, TO BJIaCHE Mar-
HiTHE T0JIe iHOYKLIHOIO CTpyMy He MOXe CTIpHsI-
TH LIbOMY 3MEHILIEHHIO, OCKLUTBKH 1€ 03Hayaao ou
3HUKHEHHS YaCTUHM €Hepril MarHiTHOTO ITOJIS.

Otxe, 3i 30inbWeHHAM MA2HIMHO20 NOMOKY
GUMKAMU KOMYUIKU IHOYKYIUHWI cCmpyM Mae maKuil
HANPAMOK, W0 CMBOPIOBAHe HUM MAazHimHe nose
nepewrooxHcae 30iNbueHHIO 3a2aNbHO20 MAZHIMHO20
nomoky eumkamu komywru. Lle i € 3azanvre npaeu-
/10 BU3HAYEHHA HANPAMKY IHOYKYIUH020 cmpyMY.

MarHiTHUMI IIOTIK MOXHa YSBUTH, SIK YMCJIO
CUWJIOBHMX JIiHii MarHiTHOro MoJjs, IO IPOXOIATH
yepe3s IUIOLLY BUTKA.

[TinTBepmiMo Hamli MipKyBaHHA Ha JOCJIii.
CxeMy nociny ripeacrasieHo Ha puc. 100.
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Ha BICTpi pO3MILLEHO CTPHXKEHB 3 IBOMA ATIOMi-
HIEBUMM KiJIBLIAMHU, OIHE 3 SKMX po3spizaHe. ko
MITHOCHTH MArHiT A0 CYLUIBHOIO KUTblig, TO B
HbOMY BMHHUKAE IHAYKUIMHUNA CTPyM i3 BIACHUM
MardiTHUM nojeM. OCKUTbKHY KiJIblie BIILLITOBXYETh-
€4 BiI MArHiTy, TO HAIPSAM CWIOBMX JIiHiii MarHiTHO-
I'0 ITOJIst iHAYKUIHHOIO CTPYMY B HBOMY MPOTHIEXK-
HMIi 0 HaNpPSIMY CWIOBMX JIiHIH 110151 MArHiTY.

[IponoBXiMO AOC/aiA: BUBOASYM MATHIT i3
KUTbLSI, MTOMITUMO, 110 BOHO NPUTATYETHCS [0
MarHity i pyxaerbcs 3a HuM. Lle o3Hauae, mo y
BUMNAAKY 3MEHILEHHSI MAarHiTHOTO 110Jisl MarHiTHE
nojie iHAYKLIHHOIo cTpyMy 30iracTbcs 3 HAM 3a
HanpsIMOM i MiZICUTIOE HOTO.

[TizHeceHHS MarHiTy 10 po3pi3aHoOro KiJibLs
HE CTBOPIOE HIiSIKOTO PyXy KiJbLIs. puc. 100

MornubTe cBOT 3HaHHA

Xapaxmepni o3naxu eaexkmpuvinozo noas inoyKkuitino2o cmpymy. TIpuduHy BUHU-
KHEHHA €JIEKTPUYHOIO MOJIsl iIHAYKUIMHOTO CTPYMY MU BXe€ 3'ACYBAJIM: 116 — HasiB-
HICTh 3MIHHOTIO MArHiTHOTO 1ons. Y IbOMY TOJATa€ nepuia BIIMIHHICTH €JIeK-
TPUYHOIO ITOJIA 1THAYKUIAHOIO CTPYMY Bil €IEKTPUYHOIO TI0JIsi, CTBOPIOBAHOI'O
HOCTIAHUMU JLKEpEJIaMHU CTPYMY.

/lpy2oto XapaKTepHOIO BJACTUBICTIO iIHAYKILIIHOIO eJIEKTPUYHOTO MOJIS € HETle-
PEPBHICTb OT0 CHJIOBUX €JIEKTPUYHMX JIiHIM B3IOBX YChOTO 3aMKHYTOT'O IIPOBill-
Huka. [TpuragaitMo, 110 CHJIOBI JIiHiT €IEeKTPUYHOTO TT0JISA, CTBOPEHOTO MOCTIHHUM
IDKEPEIOM CTPYMY, MOYMHAIOTHCA Ha AOAATHLOMY i 3aKiHYYIOThCSI Ha Bill'€EMHOMY
TOJIIOCaXx.

Y BUnaaky iHAYKUiNHOTO CTpyMy pofoTa 3 nepeMillleHHS 3apsiiB Y 3aMKHYTO-
My €JIEKTPUYHOMY KOJIi BUKOHYETbCS HE JIKepesaoM cTpyMmy (60 ioro B Koui
HEMae€), a caMUM IHAYKUIHHUM eJIeKTPUYHUM HoJleM. HeoOxinHy uist 1iboro eHep-
TI0 IHAYKIIAHE eJIeKTPUYHE T10J1€ 1iCTa€ Bil 3MiHHOIO MarHiTHOrO I0J1s1, AKe Horo

NMOPOIAXYE.

MNepesipTe cebe

1. SKke 3HayeHHS U1 po3BUTKY isuku mano Binkpurtsa M. @apanes?
2. o Ha3uBaIOTh IHAYKLIHHUM CTpyMOM? 3a IKMX YMOB BiH BUHUKA€?
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3. Yy BUHMKATUME €JIEKTPUUHUIT CTPYM Y CYHIABHMUX KiNbLISIX, BATOTOBJIECHMX 3
HEINMpOBIZIHOTO i MPOBIAHOrO MarepiajiiB, SIKUIO BOHHM PYXaTUMYThCS B

1
|
|
' NOCTiitHOMY MarHiTHOMY 1oJi?

3aspnanHa 13

SABULLC.

. BukoHnaiite onucani nocnign Papages 3
KOTYLIKOIO (puc. 98), sika Ma€ MeHI1IY Y4 OLIbIIY
KiibKicTh BUTKIB. [Llo Bu crioctepiranu?
2. Ipopobite aHamoriuni gocaiau (puc. 100) 3
po3pizaHUM KibleM. [TosICHITh cnocTepeXyBaHe

® 3. [1in yac pyxy Mardity BiiHOCHO 3aMKHYTOTI'O
NPOBIIHUKA B OCTAHHbLOMY BHMHMKAE IHIYKLIH-

HUK CTpyM, HarpsiM SIKOTO MOKAa3aHO CTPLIKOIO
(puic. 101). Busnaure HanpsiM (Bropy 44 BHM3)

puc. 101  PYXY MarHiry.

Bia reopii f0 npakTMKm

TTpomucioBe oaep/KAHHA eNeKTPHYHOro cTpyMy. MU BXe 3HAEMO: SAKIIO KOTYLIKY
TMOMICTUTH B MarHiTHe 1oJjie Ta o0epTaTu, TO B Hiii BUHUKAE €JIEKTPUYHUNA CTPYM.
Haii6inbiue npakTuuHe 3Ha4YeHHsI Ma€ iHOYKUIAHUI CTPYM, AKMI CTBOPIOETBCS ITiJ
yac piBHOMipHOro obepraHHs paMku (BUTKa) y MarHitHoMy nosii. Ha pucynky 102
300paxeHO MPSIMOKYTHY PaMKy, sika 06epTatThCsl B MarHITHOMY 710711 32 TOJUHHU-

‘z
%
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KOBOIO CTPiJIKOWO. 3a NpaBWIOM
7iBOI PYKM BU3HAYMMO, IO iHAYK-
LiHUI CTpYM Yy JiBiii CTOPOHi
paMk¥ (ab) HarpsiMJIEHUH Bil HacC,
a B npasiii cTopoHi (cd) — 10 Hac.
[Tporsirom riBoGepTa paMKu, KOJIH
cTopoHa ab pyXaeTbCcs Bropy,
CTDYM V Hill HanpsAMIeHWH Bil @ 10
b, a B CTOpOHI ¢d — Bill ¢ 10 d (puc.
102, a). Ilicasi TIpOXOAXEHHS
TUIOLIMHOIO pAMKH BEPTUKAIBHO-
ro MOJIOXEHHS CTOpoHa ab pyxa-



€TbCS BHU3, i, OTXKE, CTPYM Y Hiii iTiMe He Bil a 1o b, a HaBnaku — Bix b 10 a (puc.
102, 6). AHaJIOTiYHO 3MIHMTBCS HAIPSIM CTPYMY Ha TPOTHJIEXHHUM i B CTOPOHI cd,
sIKa Ternep pyXaeTbCs Bropy.

Sxo 3a poriomory Kineup 2 i 3 ta mitok I i 4 3'e1HaTH paMKy 3 KJIEeMaMH 30B-
HILTHBOTO KOJIa, TO B HBOMY CTPYM NMPOXOTUTUME ITPOTATOM IIEPILOro MiBobepTa
paMK# B oqHOMY HanpsiMi (puc. 102, @), a mpoTaroM HacTyIHOro mniBo6epra (puc.
102, 6) B npoTHIEXHOMY. 32 HACTYITHOrO 06GepTaHHS PaMKH HaIpsM iHAYKI[IHHOTO
CTPYMY 3MiHIOBATHMETBCS Ha MPOTWIEKHMI ITPOTATOM KOXHOTIO IMiBoOepTa.

Kpim Toro, mia yac o6epTaHHsl paMKH 3MiHIOETbCS 1 3HAYEHHS CHJIM CTPYMY:
CTMIOYATKY BiH 3pOCTa€ Bill HyJist 10 HalGiNBIIOTO 3HAYEHHS, a MOTIM 3MEHILY-
ETBHCA 10 HYJISL.

- QuepXaHuil TAKMM YMHOM iHIYKIIMHUIA CTPYM Ha3UBAaIOTh 3MiHHUM IHOYKUil-
HUM CIMPYMOM.

TenepaTopu 3minnoro ctpymy. Lle npuctpoi, B IKUX MeXaHiyHa eHepris ob6ep-
TaHH# NMPOBIAHUKIB (PaMOK, BUTKiB, KOTYLIIOK) Y MarHiTHOMY I0JIi IEpeTBOPIO-
ETbCS B €HEPTilo eEKTPUYHOrO CTPyMy. IX illle Ha3uBaKOTh IHAYKUiHHUMU T € -
HepaTopaMu crpyMmy. ITOoTyXHIiCTb TaKiX reHepaTopiB MoXxe OyTH KiJibKa
BaTiB (HaNMpUKIa/, AJIs XKUBJIEHHS JIAMITA BEJIOCUTIEIHOTO JIiXTaps) abo Mibiio-
HiB BartiB (MBT).

B iHAyKLUi#HOMY reHepaTopi po3pi3HAIOTh ABi MEXaHiUHi YaCTMHHU: HEPYXOMY
(crarop) i pyxoMy (poTop, siKuii 06epTaETbCs BCEPEANHI CTaTOpa).

VY NMOTY>XXHHUX reHepaTopax CTaTOpoM € HEPYXOMMI MarHit, AKMil CTBOPIOE Mar-
HiTHE 1tosie. IHAYKUiMHMM CTPYM 30YIKYETBCS Y BUTKAX PyXOMOI YaCTUHH (poTe-
pa), 3B'I3aHMX i3 KOJIOM CIOXHMBa4ya KOB3HMMM KOHTAKTaAMM TUITy <«KUIbLE —
mwitka». € TaKOX MOTYXHI reHepaTopy, MarHiTHe IoJjie B IKMX CTBOPIOIOTH 06ep-
TOBi TOCTiiHi MarHiTH. [1d TaKMX reHepaTopiB KiiblLs i LIITKM He MOTPiOHi,
OCKLUTIbKM iHAYKIIiHI 0OMOTKM 3'€IHaHi 3 KOJIOM CIIOXHWBaya MOCTIHHMMH KOH-
TaKTaM¥. ' '

V NOTYXHMX reHepaTopax Harpyra i ciia iHIyKUiifHOTO CTpyMY MalOTh BEJIMKi
3HayYeHHs (OecATKM KUTOBOJBTIB i KioamriepiB BianoBigHo). Taki ctpymy He
MOXHa MPOIYCKATH Kpi3b KOB3Hi KOHTAaKTU: OCTaHHI IMiATOPSAIOTH 1 IIABJIATHCH.
ToMy cTaTopoM Yy LIMX reHepaTopax 3aBXIM € caMa iHAyKLUiliHa oOMoTKa (iHAyK-
TOp), IKa MA€ IOCTiifHi KOHTAKTH 3 KOJIOM CIOXKBa4ya. MarHitHe rojie CTBOpIo-
€TBCS POTOPOM — OGMOTKAMM PYXOMOTO €JIeKTPOMArHiTy, SIKi XMBJIATHCS KPi3b
KOB3Hi KOHTAaKTH ITOTYXXHUM [IKEPEJIOM.

Portop iHAYKLiHOTO reHeparopa Moxe 00epTaTHCS ABUTYHOM BHYTPIILIHBOIO
3rOpSIHHS, BITPOBUM JIBUTYHOM, Ta30BOI0 260 BOASHOIO TypOiHOKO TOLIO.
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NMepesipre cebe

1 Sxuit cTpyM Ha3UBAETHCS «3MIHHUM IHAYKLIHHUM CTPYMOM»?
2. SIki reHepaTOpM Ha3MBAIOThHCA IHAYKLINHUMU reHepaTopaMu?

NMigrorynre NOBIAOMNEHHSA
1. HaiimoTyXHili rinpoeneKTpocTaHllil YKpaiHu.

2. BirpoeHepreTuka YKpaiHu.

§ 39 FfNinoreza AMnepa

Y npnponi € pevyosnHmn
(3aniso, vikens, crans i
[enKi iHwi cTonm), sKi
HalyBalTe NOMITHNX
MarHiTHAX BRacTneocTen
BHACNIQOK HaMarHivy-
BaHHA.

puc. 103

i. Bci peyoBMHHM, 0 MaKOTh MAarHiTHI
BJACTHBOCTi B MPHPOAi, € MarHeTHKaMu. TepMiH
«MarHeTMKM» CTOCYETBCS PEYOBMH, SKi cami
CTBOPIOIOTH MArHiTHE Iojie abo BIUIMBAIOTh Ha
HBOIO: IT0C1a0I0I0Th YU MiACUITIOIOTS.

Mu BXe 3HaEMoO, LIO 3ali3Ha pyaa € NpUpPoa-
HUM MarHitoM. Came 3aBISIKM MOMY JTIOAKHA BIiep-
1€ O3HalOMMIACHd 3 MarHiTHUMU BJIACTUBOCTAMU
TUT: TIPUTATAHHAM 3aJ1i3HUX MPEAMETIB, HAsSIBHICTIO
y 6yIb-KOro MarHity o60B's3K0BO ABOX IMOJTIOCIB,
BiLLITOBXYBAHHSM JBOX OAHOMMEHHMX i MPUTATY-
BaHHAM Di3HOMMEHHMX IOMIOCiB. Y mpupondi €
pe4yOBHMHM (3a1i30, HiKeab, CTadb i AesKi iHLIi-
CILIaBH), AKi HaOyBalOTh MOMITHUX MarHiTHUX BJ1a-
CTUBOCTEI BHACIZOK HaMarHiyyBaHHsS. 3 HUX
CTalIb Ta OKpeMi CIulaBud 30epiraloTb HaMarHiye-
HICTB i TOA1, KOJIX YCYBAETHCS MOJIE, 1O ii CIIPUYH-
Hw1o. [IpoTe HeMarHiTHUX peuoBUH (TOOTO TaKMX,
SIKi He pearyioTh Ha MarHiTHe Ioje) y IpUpoi He
icHye. Lle 06yMOBJIEHO BHYTPILLIHBOIO €JEKTPOH-
HO-S1IEPHOI0 OyI0BOIO aTOMiB peYOBUHH.

Bizomo, 1110 KOX€eH aTOM Ma€ OIUH YM Oiabie
€JIEKTPOHIB, fKi 00epTaloThCcsi HABKOJIO fApa.
OpGitanbHUi pyX €JEeKTpOHAa — L€ CBOEPIAHHUIMA
KOJIOBHM CTpyM, SIKMil CTBOPIOE MarHiTHe Imoe.
CxeMaTU4HO Lie MOXHa 300pa3uTu Ha puc. 103.
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ToMy maenimrue none, ymeopeHne pyxom enex-
MpoHa HA6KoA0 A0pa amoma, Hasuearoms opoi-
MAanbHUM MAZHIMHUM NOAEM eAeKmPOHA.

TakoX yCTaHOBJIEHO, 1110 KOXHA 3 HAWIPiOHi-
IIMX YaCTOK PEYOBMHM — IMPOTOH i €J1EKTPOH —
Ma€ BJIacHe MarHiTHe mosne. Moro BusiBWIM 3a
B3aEMOJIEI0 LIUX YACTUHOK i3 CUJIbBHUMU MarHit-
HUMU nosisiMy. ToMy MarHiTHe roJsie € Takol X
HEBill'€MHOIO Bill eJeKTpOHa SIKIiCTIO, SIK i Horo
Maca Ta 3apsii.

Anpo aroma TaKOX Ma€ BJIaCHE MarHiTHE I1oJ1e.
Voro yTBOpIOIOTB BIaCHi MarHiTHi MOJISI HYK/IOHIB
Ta pyX i B3aemonisd HykJoHiB. lle mone — myxe
ci1abke Ta iCTOTHOrO BIUIMBY HAa MacHUBHE SLIPO
aroMma He Ma€e. ToMy MarHiTHi B1aCTUBOCTI aToMa
B OCHOBHOMY BM3HA4alOThCSl BJACHUMHU Ta o6ep-
TAILHUMM MOJISIMU €1EKTPOHIB.

Otxe, cripaBai MOXHa BBaXaTH, 110 BCi peyo-
BMHM MalOTh MEBHI MarHiTHi B1aCTUBOCTI.

2. Tinore3a Amnepa. docniau Epcrena i Amrme-
pa, 3 AKMMU MU O3HAMOMUITUCS paHille, ITPUBEIU
J0 HOBMX YsBJIeHb NPO IPUPOAY MAarHiTHOro
nossi. BueHi TOoro wyacy HaBiTh NPHUITYCKaIU
MOXJIMBICTh iCHYBaHHSI B IPUPOAI MarHiTHUX
3apsifiB (amxe iCHYBaHHS €JEKTPUYHMX 3apsmiB
JOBEIECHO HE3aIepeyuHo).

Mu BXe 3HaEMO, 1110 3a CBOIMM MarHiTHUMU
BIACTUBOCTSAIMM OKpPEMUI BUTOK 3i CTPYMOM,
ab0 KOTYIIKa 3i CTpyMOM, IOAIOHI 0 MarHir-
HUX BJIACTUBOCTe mnocrifiHoro Marsity. Tomy
~ Amnep pilyye BiIKMHYB AYMKH I1PO iCHYBaHHSI
MarHiTHUX 3apsi/iiB i CTBOPUB TE€OPil0 iCHYBaHHS
MOJIEKYJIIPHUX CTPYMIB, 1O TNMOSICHIOBajJa MpuU-
POAY MAarHeTU3My.

Cyrb Teopii chopMyJbOBAHO B rimoresi
AMnepa: MartiTHi BJaCTHBOCTI peYOBHHM BH3HA-
4alTbhCA MIKPOCKONMIYHHMM CTPYMAMM BCepeauHi
Pe4OBHHH. '

IIi MikpockomiyHi cTpymu OyJM Ha3BaHi
MOJIEKYJISPHUMM CTpyMaMH, 10 i CTBOPIOIOTH
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MarHiTHe none, yresopeHe
PYyXOM @NeKTPOHA HaBKOJ10
fApa aromMa, HasnBaioTb
opBitansHUM MarHiTHUM
nonem enexTpoHa.

MarwniTHe none € rakoio x
HeB1 eMHOIO Big enexTpoHa
SIKICTIO, SIK | HOro maca ra
3apsa.

3a cBOIMKU MarHiTHUMU
BNacTUBOCTAMU OKpeMuii
BUTOK 3i CTpyMOM, abo
KOTywKa 3i CTDYMOM,
noRibHIi A0 MArHiTHUX
BNACTUBOCTEM NOCTIWHOIo
MarHirty. '

Finoresza AmMnepa: mar-
HITHI BNaCTUBOCTI Pe40BHU-
HU BU3HA4YaI0TLCS MIKPO-
CKOMIYHUMUN CTPYMaMM
BCepenunHi pe4oBUHMN.
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puc. 104

NMornubGTe CBOT 3HAHHS

MarHitTHe noJe. [x MOXHa ySIBUTH SIK €IEMEHTAp-
Hi MOCTIiHI Ay>Xe MaJjli MarHiTu. 3a BiICYTHOCTI
30BHIIUHBOrO MAarHiTHOrO MOJs BHACIIIOK
TEIJIOBOTO PyXy aTOMiB IJIOLUMHU OpPOIT MOJIEKY-
JIIPHUX CTPYMiB OPIEHTOBaHI XaoTUM4YHO (pHC.
104, a), Tomy BiacHe MarHiTHe mnoJie, CTBOpPIOBa-
HEe BCiMa aroMaMu pEYOBUHMU, B CepeIHbOMY
nopiBHIOE Hya10. CaMe TOMY LUIMaTO4YOK METaty
3a 3BUYAHHMX YMOB HE MA€ MarHiTHUX BJIaCTHUBO-
CTeM, XOY 1X MA€E KOXEH aTOM OKpeMO.

Koau peyoBuHy nomiliaioThb y 30BHiLLIHE Mar-
HiTHE MoJie, IUIOIMHU OpOIT eIeKTPOHIB (rmoaib-
HO 10 paMOK 31 CTPYMOM ) 4YaCTKOBO MMOBEPTAIOTh-
Csl Tak, 1100 HanpsiMy CTBOPIOBAHUX HUMH MOJIiB
Oyau mnapajienbHi OO0 HanpsiMy CUJIOBHMX JIiHii
30BHILUHBOro MarHiTHoro nons (puc. 104, 6).

3 nornsiny Teopii Amnepa MOXHa [JaTH
MOSICHEHHSI HEBIIIBHOCTI MiBHIYHOrO i NMiBAEH-
HOI'O IOJIIOCIB. AIKE KOXHUMU ejleMeHTapHU
MAarHit siBjisic co00I0 KOJIOBHIA BUTOK CTPYMY, 1O
Mae€ MiBHIYHUM i niBpeHHU nomocu. Came ToMy
HE MOXHAa BIIOKPEMUTH OAMH BiJ OJHOrO IMiBHiY-
HUIA | MiBAGHHUU MOJIOCH.

Otxe, npouec HaMardHivyBaHHsa Tijia MoafArac B
TOMY, IO Ii/i BIUIMBOM 30BHIlIHBOrO MAarHiTHOIo
110J151 eJieMEeHTAPHI KOJIOBi CTPYMH BCTAHOBJIIOIOTh-
sl napajesibHo OAMH 3 OJHUM i CTBOPIOIOTD Pe3y.ib-
TYI04e Mar”iTHe mnoJie.

MarHiTHi B1aCTUBOCTI pe4OBUHM O0YMOB/IEHI MArHITHUMU SIBULLIAMM, SIKi B Hiit

BimOyBaloThesi. PO3pi3HAIOTE TPU TUMMU MArHETUKIB.
Jliamaznemuxu — 11 pe4OBUHMU, sIKi 0CnabJI0I0Th 30BHILLIHE MarHiTHE moJe.

Taki BIacTUBOCTI MalOTh BOJIA, Millb, 30J10TO, CpibJi0, rpadit, BicMYT, KaM'siHa CiJib,

HadTaIiH i JesKi iH11i peYOBUHMU.

Ilapamaznemuxu — pe4OBMHM, 5IKi MIACUITIOIOTb 30BHILUIHE MarHiTHe nosue. Lle,
HanpUKJIIaj, ajlloMiHil, CK10, KUCEHb, Kay4yyK Ta iH.

Depomaznemuxu — peYOBUHU, SIKi HAA3BUMYAHO CUIBHO MiACUIIOIOTH 30BHill-
He MardHiTHe mnosie. lle, Hanpukiana; 3ai30, KOOaIbT, HiKejlb, CTaldb Ta iHIII
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cruiaBi. MarHiTHi monst BCepenMHi HUX y THCAYi pasiB GinbLii, HixX 30BHi. Ix
HaMarHiyeHiCTh MOXe TPUBaIMi yac 30epiraTucs, sik, Hanpukiaa, y craii. Mar-
HiTHi BJJACTMBOCTi LIUX peYOBUH 00YMOBJIEHI siBUILEM HEepOMAarHETU3MY.

MepoMarHeTUKHM LIMPOKO 3aCTOCOBYIOTb HA NMPaKTHULL U151 OTPUMAHHS MOCTiii-
HUX MarHiTtiB, w1 nobynosBu TpaHchopmaTopiB, €JEKTPOABUTYHIB, paaionpuia-
NiB, TEJIETEXHIKMU TOL1O. 3 (epOMarHETUKIB BUTOTOB/SIIOTh MarHiTHI CTPIYKHU 1151
3aMnucy i BiITBOpeHHs 3ByKY B MarHitodoHax Ta iHpopmadii B €1€KTPOHHO-064H-
CJIIOBA/IbHUX MallIMHAX.

[MocTiitHi MarHiTH TeX BUIOTOBJSAIOTH i3 hepoMarHiTHUX MarepiaiiB (3ai3a,
HiKeJlo, KobanbTy i iH.) plauumu cnocobaMu: BUJIMBaHHAM ab0 mpecyBaHHAM
cyMmiuei (epomMarHiTHUX MaTeplaJ]lB i3 JOMILUKaMH iHIIMX peyOBHH, Tak, 30Kpe-
Ma, OTPUMYIOTb TBEP/i MOCTiiHI MarHiTH y BUIISIAI MarHiTHUX CTPLIOK A0 KOMIA-
CiB, MarHiTHUX ocepab r'y4HOMOBLIB i €1€KTPOAMHAMIYHUX MiKpOGOHiB, obyTo-
Bi MarHiTHi yTpuMyBaui Muia, aABepusT wwad TOLLO.

Ilpupona depomarnerusmy. MepomarHeTusm — SIBULUE, XapaKTepHe s
GaraTboX PEYOBMH, aje HaUTOMITHILINM IXHIM MpPEeACTaBHUKOM € 3BUYAHE
3aJ1i30. 3BIACH i MOXOAMTh Ha3Ba LIbOrO SIBULLA, 1110 B MEpeKsaai 03Ha4YaEe «3ai3-
HUW MarHeTusm». KpiMm 3aiiza, ¢pepoMarHeTU3M BUSIBASIOTH KOOANbT, HiKelb,
CTa/1b Ta AeSKi iHLUI CIJIaBH.

®depomarHeTuaM 0OYMOBJIEHUM THUM, LLO 3aBASAKH x .
0co0JIMBOCTSIM OYI0BH KPUCTAJIIB METAJly aTOMU B3a€- l ANR"
MOZiIOTh MiX CO00I0 i, IK HAac/li10K, 00'€AHYIOTbCS Y e
010K i3 OIHAKOBOKO OPIEHTALLIEIO IXHIX BJACHUX Mar- \ 5

HiTHUX noJiB. Takuit OGN0OK aicTaB Ha3By OOMEH. s
Pe3ynbTyloue MarHiTHe noJjie Takoro A0MEHY, BEIUKE.

3a 3BM4YaifHUX YMOB HaMarHiuyeHi 1OMEHHU OPiEHTO- w[ %
BaHi Oe3naaHoO, i IX HasABHICTb Y PEYOBUHI 30BHiI HE
nposBiaseTbesa. Ha pucyHnky 105, ¢ nomenu rpadiyHo A Mgeif i
300paXxeH0 TPUKYTHMKAMM 3i CTpiJIKaMU, Harpsam
AKMX BKa3y€ HanpsiM MarHiTHOro noJisi AOMEHY. a
Curtyauisi 3MIiHIOETBCSI, SKLIO AOMEHM 3a3HawTh N
BIUIMBY 30BHiLLIHBOrO MAarHiTHOro MoJis.

JIoOMeHM OPIEHTYIOTLCSI B PEYOBHHI (SIK EAUHE LIi1E)
TakK, 100K HanpsiM CUJIOBUX JTiHIH IXHBOTO MarHiTHO- N\ _,
ro noias 36iraBcs 3 HANPSIMOM CUJIOBUX JIiH1i 30BHILL-
HbOro mnoJjis. MarHiTHe noJjie BCcepeAuHi PEYOBUHH —
3pOCTa€E B TUCSIYI pa3iB.

3a NOCUTb CHJIBHOIO 30BHiILLUHbOrO MAarHiTHOro
NnoJjiss JOCATaETbCs CTaH, KOJM MarHiTHi moJisi BCiX
JOMEHIB OpPIEHTOBaHi B3J0BX OAHOro Hampsamy. 6
Takuit cTaH Ha3WBAIOTb CTAHOM MA2HIMHO20 HACUYEH-

HA pe4yoBUHU (puc. 105, 6). . puc. 105

!

|
|
BEY LA

6 “®isuka, 9xn." ]61



MepesipTe cebe

1. Tpu ogHakoBi IITa0OBi MarHiTH OAHOYACHO MOYMHAIOTH MaAaTH 3 OAHAKOBOI
BucoTH. Ilepimii nagae BUTbHO, APYTHM I Yac MagiHHA IMPOXOAUTh Kpi3b
OTBip KOTYIIIKH i3 3aMKHYTOI 00MOTKOIO, TPETiif — Kpi3b OTBip HE3aMKHYTO1L
KOTYIIKU. Y¥ ogHaKoBUM Oyze Yac MaaiHHs MarHitis?

2. B marHiTHOMY 1oJIi po3MillleHO MasiTHMKM 3 MiIHOI, aTIOMiHi€BOI, €00HITO-
Boi Iu1acTuH. IlnacTMHU MalOTh OJHAKOBY Macy. MasiTHUKM BiIXWJISIIOTh Ha
OOWH i TOM caMUil KYT i BiIMycKaloTh. Y SKi# ITOCTIZOBHOCTI MasiTHUKH
3ynuHATECA? B sIKMit BUA €Heprii MepeTBOPUTHCS MEXaHiuHa €HEPris MasT-
HUKa? :

3. YoMy 3 HarpiBaHHSIM MOCTiIHHUIA MarHiT BTpaya€ CBOI BIACTUBOCTI?

Miaroryinre NnoBiAOMJIEHHS

1. Icropisi BUBYEHHS MAarHiTHOIO ITOJIsA 3EMJIi.
2. 3eMHUI MarHeTU3M i XHUTTS Ha 3eMJIi.

B LR e R RN TR R A R T T R
Y3ArAJibHEHHA PO3AINY «MATHITHE NONE»

* Y npupodi € ocobaueuii éud 63aemodii min — maznimua 6é3aemodin. Tina, 3naTHi
IO TaKoi B3aEMOJii, HA3UBAIOTh MarHiTaMu. MarHiTHa B3aeMoziss TUT 3Mili-
CHIOETBCS 4Yepe3 B3a€EMOJiI0 CTBOPIOBAHUX LIMMHU TiIaMM MArHiTHHUX ITOJIiB.
MarsitHe nosie — oco6MMBUIN BUI MaTEepiaIbHOTO 10JIs, Yepes siKe 3MiHCHIO-
€ThCS B3aEMO/Iifl €JIEKTPUYHUX CTPYMiB i pyXOMUX €JIEKTPUYHUX 3apsliB Ha
BiicTaHi. '

® Maenimui noas epaghiuno 306paxcaroms CUNOGUMU AiHIAMU: HATIPIMICHUMH
JIIHISIMH, B3[0OBX SIKMX OPi€HTYIOThCS HaMarHidyeHi 3aji3Hi ourypku abo Mar-

. HiTHi crpinku. CwioBi JiHii 3aMKHYTi, He MalOTh Hi OYATKY, Hi KiHLA.

~® € 0sa eudu mazHimHux 63aemodiil: npums2anua i eioumoexyeanns. OmHOM-
MEHHI MTOJIIOCH MarHiTiB BilLITOBXYIOTBCS, @ Pi3HOMMEHH] — MPUTATYIOTHCA.

* Cyms gidkpumms Epcmeda Tofnarae B TOMY, 1II0 HaBKOJIO MTPOBITHMKA 3i CTPY-
MOM YTBOPIOEThCSA MarHiTHe nose. Jdocuin Epcrena 3 BinxuieHHs MarHiTHO1
CTPUIKHM IMOKa3aB, IO PyXOMi €JIeKTPHYHI 3apsay MaloTh 30aTHICTh HE JIUIIe
10 eJIEKTPUYHUX, a ¥ 10 MarHiTHUX B3a€MOZIMH.
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® Hanpam cuioBux JiHili MarHiTHOIO MO 3AIEXHUTE Bill HanpsIMy CTpyMy B
NPOBIIHUKY i BU3HAYAETHCH 3a I PaBUJIOM CBEDPOJNIMKA: AKUO HANPAM
nocmynanerozo pyxy ceeposuxa sbieaemoca 3 Hanpamom CMPYMY 8 NposioHuKy,
mo Hanpam 00epmaHHs py4KuU céeporuKa exaxce Ha Hanpam cunosux Aiwniti mae-
HIMH020 noas. |

* MarHiTHe noJe i€ 3 MEBHOIO CHIIOIO HA TIPOBIIHUKM 3i cTpyMOM. J[Jist BU3-
Ha4Y€HHA HanpsMKY CHWJIM Nii MarHiTHOroO mojs KOPHCTYIOTHCS npacuiom
1i60F pyKu: akuio poamicmumu Ai6y pyKy mak, wob cuaoei ainii maznimnozo
noas éxoduau 6 it doaomio, a eumazHymi womupu naavyi exasyeasu Hanpam
Cmpymy, mo eidiznymuii eesuxuii naseyv noxaxce Hanpam cuau, wo Odic Ha
npoeionux.

* 3MiHHe MarHiTHe MoJie MOXe IIPUBOIUTHA N0 BUHUKHEHHS 3MIHHOIO eJieK-
TPUYHOTO 1051 y NpoBinHuUKY. Lle siBuie Gyno Binkpuro ®apaneem i gicrano
Has3By A6uuwa enexmpomacHimmnoi indyKuyii.

® JlBMIiNe eNeKTPOMArHiTHOI iHIyKIIii MATBEPOVIO HANWTICHIMNIA 3B'S30K Mix
CICKTPUYHHUM i MarHiTHUM nonsimu. CyTh SIBUINA TTOJISITAE Y UHUKHEHHI enek-
MpU4¥HO20 CIMpYMY 6 NPOBIOHOMY KOHMYpI, AKUil NPOHU3YEMbBCA CUNOBUMU AiHIAMU
MA2HIMHO20 NOAA, WO 3MIHIOIOMBCS 3 YacoM.

TECTOBI 3ABAOAHHA A0 PO3AINTY «<MATHITHE NOJE>»

1. (16aa). Xto BiIKPUB SIBUIIIE €JIEKTPOMATHITHOL IHIYKIIii?
a) JleHu;
6) Papaneii;
B) Epcren;
r) Amnep.

2. (16aa). Xt0 BiZIKDHB SIBHIIE B3a€MO/ii MTPOBIIHMKA 3i CTPYMOM i MarHiTHOI
CTPUIKH?
a) AMnep;
6) Epcren;
B) KynoH;
6) Papaneii.
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3. (1 6aa). SAkuii HanpsiMOK MOKa3ye CTpijika KoMmnaca Ha 3emJi?
a) Ha NMiBHIYHMI reorpadiuHUi NMOJIOC;,
0) Ha [MonsipHy 3opio;
B) Ha MiBHIYHUA MarHiTHUIA NOIIOC;
r) Ha nmiBaeHHMIH reorpadiyHUii Notoc.
4. (2 6aau). Ha sikomy (hi3uuHOMY SIBULLI IPYHTYETLCS poOOTa €1EKTPUYHOIO
ABUryHa?
* @) [isl MArHiTHOTO MOoJisi Ha MPOBIAHUK 3i CTPYMOM;
0) enekTpu3allisi Tl TEPTAM;
B) [isi MAarHiTHOTO 10Jist 3eMJli Ha KOTYLUKY 31 CTPYMOM;
r) Aisi MarHiTHOrO MoJisi Ha 3apsaXeHy YaCTUHKY.

5. (3 6aau). Mpsimuii (luTaGOBMI1) NOCTIMHMIA MAarHIT NOCepeMHi po3pizanu Ha
asa wmatku. Lo orpumanu?
a) OKpeMo MiBHIYHUK | NiBAEHHUI MOJIIOCH,
 ©) ABa MEHL, 3a pO3MipaMu, MOCTiiHI MarHiTH;
B) LLUIMATKH HEe OyayTh MaTU MarHiTHi BAaCTUBOCTI;
r) IWMAaTKW BTPATSITh MAarHiTHI BJaCTUBOCTI.

6. (4 6aau). MaruiTHa B3a€MO/Isl TiJl NOSICHIOETHCSI TUM, LL1O:
a) TiJla MalOTb HEPYXOMI 3apsiIIXKEHI MIKPOYaCTUHKH,
“¥6) Tila MaloTh Macy;
{ B) BCEpEAMHI TiJIa iCHYIOTb MiKPOCKOIIYHi CTPYMH;
r) TiJla pyxalThCsl Y NPOCTOPi.
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PO34lJ1 4

ATOMHe 94pO0.
'ilp,epHa eHepreTuka

* Bin nepmoi atomHoi Teopii o  ® Po3naag aToMiB — HIXTO He

Oyn0BM aTOMIB 3Ha€, KOJIM 1ie BiaOyaeThbCcs

* [IIo BUNMPOMIHIOIOTH ® 3BigKu OepeThCs NMPUPOAHA
palioaKTUBHiI PEYOBUHU paniauis?

* Jocuin Pesepdopna — ® Sk MOXHa 3arWHYTH Bil
OOCHIIXEHHS aTOMIB HEBUAUMOTO
3CepEeaAUHU ® [loain BaXKHX siiep —

¢ [lle pa3 npo saepHy MOJEJ/Ib JDKEPEJIo BeJIMYe3HOI eHepril
aToMa ®* ATOMHi €JIeKTPOCTaHLil —

* [IpoTOHHO-HEWTpPOHHA OyaOBa 3arpo3a eKoJiorii?
siapa ® HoBi siaepHi TeXHOJIOri1

Y uvomy po30ini eu Gydeme 3HANIOMUMUCS 3 OCHOBAMU A0EPHOT (hisuKu — po3diny pizuku,
8 AKGMY BUBHAIOMBCA AMOMHI A0pa ma A0epHi npouecu. Hoepra (isuKa € HayK08oio OCHOBOIO
CYMACHOI GMOMHOI eHepeemuKy | S0epHo20 030poenHA. TeopemusHum niorpyHmam A0epHoi
mawemmmnmn AKQ O0360NAE NOACHUMU NPOUECU, WO BIOBYBaIoMbCa 8 MiKpoCai-
mi. Buevaiouu veii po3oin, eu no2nubume ceoi 3HaHHA npo Gyoosy amoma i amomHo2o 0pa,
OBHALIOMUMECR 3 ABULIEM PACIOAKMUBHOCMI, 3 UOAMU PAOIOGKMUGHORD BUNPOMIHIOBAHHA,
NOHAMIMAM NPUPOOHOR0 PACIOAKMUBHO0 (hOHY, HABHUMECH OUIHIOBAMU DXHIl BnAUE HA HCUB]
opeanizmu. s Hac, yKpaikiyie, maKi 3HGHHA € OCOOAUBO GKMYQNLHUMU, OCKIIbKYU 3HAYHA
Kiavkicmb oGracmeii Yipainu nocmpaxcoaiu 6i0 padioaKmueHUX 8UNPOMIHIOBAHL HACKIO0K
asapii na Yoprobuabcexiii amomwiii enexmpocmanyii, sxa cmasaca e 1986 p.

Hocnioxncernns é 2aaysi a0epHoi (izuxu 8idispanu eaxcaugy pons y ceimosomy HayKoso-
mexxiuHOMYy npoepeci. 3aeosxu s0epHili Qizuyi cmeopeHo HanienPOBIOHUKOEY | K6AHMOBY
eACKMPONIKY, HADYBAE NOOANBIIO20 PO3BUMKY R0EPHA eHEPeMUKA, AKQ O03B0NRE 0OEPIHCY -
eamu 0AR HAPOOHO2D 20cnod0apemea eeauvesty enepeiro. Co0200mi yMeri npaworoms Hao
npoGAEMOI0 OOEPNICAHHA MEPMOROEPHOI eHepeil, AK cmare AR A00CMEa NPaKmMUYHO Heeu-
yepnHolo. Po3sumox 20eproil QizuKi Cnpuse po3yMiHHIO eOrnocmi ceimy ma nobydoei iioeo
€0uUHOI (i3uHOI KapmuHu.
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§4

ETanu cTaHOBNEeHHS aTOMHOI Teopil 0yaoBu
peyosuHu. Nepwa mopens 6ynosm atoma

ByeHHs1 Npo aromMu 3apo-
ANNocs y rmnboKy AasHN-
Hy. Bxe Togi niognHa
Hamaranacs 38eCT pi3-
HOMAaHITHICTb HaBKONWLLI-
HIX Tin [0 AesKoro Yynuena
e/1eMEeHTapHUX OANHULb,
nepeainnuTy Tina Ha ckna-
Z0Bi eneMeHTH i NOSICHUTH
ABULLIA NPUPOAN PISHUMMN
CniBBIAHOLWEHHSIMUA MiX
LUMMU enneMeHTaMMu.

-

lNomiTHOro po3BuTKy aro-
MicTuka, Sk A IHLUI HayKn,
Habyna B enoxy Bigpo-
AXeHHs1. 3okpema, Icaak
HbIOTOH, CNUPa4YnNchL Ha
aroMiCTHKy, BUC/IOBUB
rinoresy npo KopnycKy-
NAPHY NpUpoAay ceitna.

1. ¥ § 3 posnminy «EnexrpuyHe mnose» BHU
pETEJIbHO O3HAMOMWIMCH i3 SIAEPHOI0 MOJEJUIIO
oynoBu atoMy Pesepdopna. Ane Taki norjisiau Ha
OynoBy aToMiB icHyBanu He 3aBXaM.;Pizuka
TIpOMIILIA Jy>X€ NOBIMM LUISIX BiJ NMepluoi aToM-
HOI Teopii 10 CyYacHUX ITOIJISIAIB Ha Oy10BY peyo-
BHHH, a TAKOX CAMMX aTOMIB 5K CKJIaJJOBUX eJie-
MEHTIB PEYOBUHHU.

BueHHs npo aTOMM 3apOAMJIOCH Y IJIMOOKY
p13HOMaHlTHlCTb HaBKOJIMIIHIX TLT 110 .[ICHKOI‘O
yucia enemeHTapHux OIMHMUIIb, TEPEAUTATH TIa
Ha CKJIaJOBi €JIEMEHTH 1 ITOSICHUTHU ABUIIA TIPU-
poIM Pi3HUMM CHiBBIIHOIIEHHSIMM MK LMMM
eJeMeHTaMu. ToMy aTOMiCTUYHA Teopist Geamoce-
PE/IHBO ITOB '93aHa 3 PO3BUTKOM (bmocod)u 3 T€O-
pi€lo Mi3HaHHSI HABKOJIMIIHBOTO CBITY.

_OCHOBONONOXHUKAMU JaBHbOTPELBKOI aTO-
MICTUKU Oynu q)mococbn JleBkinm, ,[[eMOKpHI,
Jlykpeuiit Kap, SIK1 ONTUCYBAJIM PEAJIbHICTh iCHY-
BaHHSA aTOMiB He JIMIIe MipKyBaHHsMM, a U 3a
JIOTIOMOTH pPETEJIbHUX CIOCTEPEXEHb SBUI
BUINApOBYBaHHs, AU(Py3ii, pO3YUHEHHS, Mepe-
JNIaHHSA TeIuia TOLIO.

TToMiTHOTO PO3BUTKY aTOMICTHKA, SIK ¥ iHIII
HayKu, HaOyna B enoxy BinmpomxeHHs. 3okpe-
Ma, Icaak HplOTOH, CMTUpalYUCh HA aTOMICTH-
Ky, BHMCJIOBHUB TilloTe3y Mnpo KOPIYCKYISPHY
MPUPOAY CBiTJIA. Re g e ns o

Baromuii BHECOK Y PO3BUTOK BYEHHS [P0
aTOMHY OymoBy Martepii 3pobuB Muxaiino
JIoMOHOCOB, KM BIiepIlieé BBiB MOJEKYJSPHI
Ta AaTOMICTUYHI yABJIIEHHS B Qi3UKY.

YV XVIII-XIX cT. aTOMICTUYHI YSABJIECHHSA
po3BUBaJIMCh Yy mpausax [darsroHa, ABoraiupo,
MeHpeneesa.
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UTXe, po3BHTOK XiMii Ta (pi3MKH MOBHICTIO
NiATBEPAUB AaTOMHY CTPYKTYpyY PpE4YOBHHHM.
[Ipote micyisi HBOro BUHMKIIO HOBE MTUTAHHS: YU
€ aToMu HenonutbHUMHU? Bueni XIX ct. Manu ; :
pi3Hi mornsiaM Ha uio npo6eMy. Ane micius Bin-  /NIC/1S BIBKPUTTS €N1eKTPo-
Ha B 1897 p. crano ove-

KpUTTSl eJIeKTpoHa B_1897 p. cranmo oueBMiHO, 3
0 BCi aTOMM MICTSATh esexmponu i maiors BYAHO, LUO BCI aTOMU
MICTSITb @NeKTPOHM i

ckaadny 6ydosy. Ilepen bi3zsmkamMu BMHHMKIA
nmpobsieMa: sIKi YaCTMHKM, KpiM €JeKTPOHIB, MaIoTb CKnaaHy GyRosy.
BXOIATb A0 cKany aTtoMiB? fAK po3rammoBaHO
YaCTUHKU B aromax? Bci ui nuranHs nmorpeby-
BaJIM HEraiHoO1 BiAIOBIAi.

2. Ilepury Mozmenb aroma 6yJi0 3anporoHOBa-
HO B D. aHDIHCBKUM (i3ukoMm [KOHOM-
[Ixo3epom TomcoHoM. BiH mpeactaBuB MoOIe/b
dTOMa y BMIIANIL TIO3UTHBHO 3apsUKEHOI Kyi,
YCEPEIMHI SKOI PO3MIilIYIOThCSA €JIEKTPOHHU.
Mozens atoma ToMcoHa Ha3UBaETHCH «MOJIEILTIO
MyAMHTa», OCKUIPKM 3riIHO 3 HEI0 €JEKTPOHHU
BKPAIUIEHI B aTOM, SIK POJA3MHKM B ITYJAMHL,

Mozens TomcoHa gana MOXJIMBICT MOSACHUTH
AesIKi BJIACTUBOCTI PEYOBMHM i BUSBWJIACH [IyXe
IUILIHOIO JUIA XiMii, OCKLIBKM J03BOJIMIIA 3'sICyBa-
TH NEPIOAMYHICTh Y BJIACTUBOCTAX €JIEMEHTIB.
Alle MoZENb BUSABWIACS HECIPOMOXHOWI JUIS
NOACHEHHS OuIbIIOCTI (isuyHux sBUII. OKpim
TOro, Mozesib ToMCOHa He BiAIOBifaia HaA 20208~
He NUMAHHA: AK came PO3NodiNaomsca 8 amomi
no3umueri ma Hecamueri 3apsou ? O4eBUIHO, 11O
Ais 3'sicyBaHHsS OylOBM aToma HeoOXimHO GyIo
NPOHUKHYTHU 6cepedury aToMa, TOOTO B TAEMHMIII

npupoau!

NepesipTe cebe

1. HaseniTh ekciepuMeHTaIBHI (DaKTH, SKi CBiITYaTh PO CKJIagHy OyI0BY aToMa.
2. Slka HaykoBa mpo0GiemMa BMHMKIA y (Di3MI TMC/AS BCTAHOBJIEHHS ATOMHOI
OynoBM pe4oBUHU?
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3. Onuuite Monesb 6ynoBu atoma ToMcoHa.
4. Y yoMy noJsisrany rnepesaru i Baau Mozesi aroMa TomcoHa?

3asnaHHa 14

1. VY3araibHiTh OCHOBHI €Tany pO3BUTKY MOMISAIB Ha OyAOBY pe4OBHHU. BUKOpH-
cTaiTe CBOI 3HAHHA 3 KYpCiB IpUPOAO3HABCTRA, XiMil Ta (i3uku. BukoHaiiTe B

30LLUTI BIAMOBIAHI 3aMTUCH.

2. YoMy micns MiATBEPIXEHHSI aTOMHOI CTPYKTYPU PEYOBUHM BMHHUKIIO IUTaHHS
npo 6ynoBy aroMa? Bianosiab 0OrpyHTYMTE.
3. BuKoOHaiiTe B 30IIMTI PUCYHOK, SIKHI1 BIITBOPIOE Moe/ib aToMa ToMCcOHa.

4 PapioakTuBHiCcTb. Buamn pagioakruBHoro
BUMPOMIHIOBAHHS Ta IXHi OCHOBHI XapakTepuCTUKKU

(i, Cinb ypawWy
N ',v'

\\-

ey e
;ﬂ':\', v ¢doTonnacTuHka,
7 |

puc. 106

Coni YpaHy 3acBivyioTe
¢goronnacTuHky i 3a Bigcyr-
HOCTIi COHSIYHOr o CBiTNa,
HaBITb y TeMPSABI.

1. OagHumM i3 HaUGiINBII I'PYHTOBHUX CIIPO-
CTYBaHb 0araToBiKOBOI iei 111000 HEMOAINbHO-
cTi aTOMiB OyJio BinkpuTTs B 1896 p. hpaHILy3b-
kuM dizukoM AHpi bekkepeneM gBuIa pagio-
aKTUBHOCTI.

bekkepenp 3aiiMaBcsi ACCHIAXEHHSM il
coneil ypaHy Ha (OTOIUIACTUHKY MICIASt OCBIT-
JIeHHS iX COHSYHMM cCBiTIOM. BiH 3aBeprtasn
oTonnacTUHKY B YOPHUIA 1amip i BUCTABISB Ha
COHSIYHE CBITJIO, MONEPEAHBO MOKJIABIIHA 3BEPXY
IIMATOYOK ypaHoBoi coyi. Ha rmactunui, sika
Oysiia HamiifHO 3axUIlEHa BiJl COHAYHUX MPOME-
HiB, ITiCJIsi TPOSIBJIE€HHS BUSBJISLJIOCH [TOYOPHIH-
Hs. Ha nymky bekkepens, ue CBiA4YMJIO PO TeE,
1110 COJIi YpaHy il Ai€0 COHSIYHOrO CBiT/1a Haly-
BalOTh 3IaTHOCTI 3acBiuyBaTH (POTOIUIACTHHKY.
Ane, TIpOAOBXYIOUM CBOI mocyiau, bekkepens
YCTaHOBUB, 1110 co4i ypaHy 3aceiyyioms ghomonaa-
CMuHKy i 3a eidcymHocmi COHA4HOZ20 ceimaa,
naeims y mempsaei (puc. 106). Ilicas uboro bek-
Kepesb 3pO3yMiB, IO HUM BIIKPUTO HOGe
SIBUILE: d08inbHe GUNPOMIHIOBAHHA COAeil YPGHY.
Ha Ttoit yac Taki BMNpPOMIHIOBaHHA V (i3uui
Ooyau HeBigomi. bekkepenb peTeNbHO HOCTIIUB
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BUIIPOMIiHIOBaHHSA COJIEi ypaHy 1 BCTAHOBHUB, L0
BOHO Mae€ Taki ocobaueocmi:
® TIPOHMKAE KPi3b TOHKI METANEBI IUVTACTUHKM,
® He 3aJIeXUThb Bi 30BHIWIHIX ¢aKTopiB
(OCBITJIEHOCTi, TUCKY, TEMITEPATYPH);

® PO3pSIIXAE EJIEKTPOCKOIT;

¢ BUKJIMKAE CBITIHHS AESKMX TLT.

24 mororo 1896 p. Bekkepenb AOMNOBIB TMpO
CBOE BIIKPMUTTA Ha 3acinmaHHi PpaHily3bKoi AKa-
neMii Hayk, 110 BHMKJIMKAJIO 3HAayHy 3allikasJie-
HICTh Cepell YYEHHX.

Oco6MBO 3alliKaBUIKCH pe3yJibTaTaMMu [0-
cniniB bexkepenst ¢ppaHLy3bKi Qi3UKH, TOAPYX-
xs1 IT'ep i Mapia Kiopi, siki BUpilUMIMN BiANOBI-
CTM Ha 3anMTAHHSA: YU ICHYIOMb IHWI pevyosuHuU 3
nadzeuuaiinumu eracmueocmamu ypary ? Ix po6o-
tTa Oyna nyxe Baxkow. CxkiaagHui XiMiYHUHI
aHamiz Kiopi BUKOHyBanu 0€3 HaJIEXHOTO
obmagHaHHs Jgaboparopii, HE Malw4yMd Ha uUe
JAOCTATHBO KOLUTIB. ¥ HUX HaBiTh He Oyy0 Nabo-
PaHTiB, 1 BCIO MiAroTOB4Y poO60TY BOHU BUKOHY-
BaM caMocTiiiHo (puc. 107). 3aBasiku iXHii
HaIoJIErJIMBOCTI Ta eHeprii y kBiTHI 1898 p. Oysio
BCTAHOBJIEHO, 1110 BJIACTUBOCTI, aHAJIOTiIYHI BJIa-
CTMBOCTSIM YypaHy, HajiexaTb mopir. Y NWNHI
1898 poky IT'epom i Mapieto Kiopi Oyno Bia-
KPUTO HOBMl €JIeMEHT — MOAOHiil, @ B TPYAHI —
padiii. L1i eneMeHTH Masy LLE nomyxicrHiuie 6unpo-
MIHI08AHHA, HIX YpPaH.

[licas BiZKpUTTS palilo pevoeuHu, sAKi euny-
cKaau maki eunpominioeéanHa, OyJO0 Ha3BaHO
pamioakTuBHuMM. HoBa B/IacTHBICTD PEYOBMHH,
MOB'sI3aHAa 3 HasSBHICTIO 0CO0AUBUX BUNPOMIHIO-
6aHb, icTasia Ha3By PaliOAKTHBHOCTI.

OckiJIbKM pafioaKTUBHICTb OyJIO BiAKPUTO B
eJIEeMEHTIB, fAKi iCHYIOTb y npupoai, ii 0yJio Ha3-
BaHO npupodHoro panioakTUBHIiCcTIO. [lpuponHa
panioaKTUBHICTb CIIOCTEPITAETBCA Y 8ANCKUX
eJIEMEHTIB, AKi MICTAThCS B MEPIOAUYHIN CUCTE-
Mi eleMeHTi MeHaeneeBa 3a CBUHLIEM.
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PevyoBuHuN, siki Bunyckaim
Taki BUnpomiHosaHHs, 6yno
Ha3BaHO pagioakTUBHUMM.
Hosa BnacTuBicTb pe4yoBun-
HUW, NOB'A3aHa 3 HasiBHICTIO
ocobanBux BUNPOMIHIOBAHS,
oaepxana Ha3By pagioax-
TUBHOCTI.

Ockinbkn panioakTUBHICTL
6Gyn0 BiAKPUTO B sigep, siKi
ICHYIOTb Y npupoai, ii 6yno
Ha3BaHo NPUPOAHOIO
panioaKkTUBHICTIO.
lMpupoaHa panioakTnBHICTL
cnocrepiraeTbCs y BaXKnx
s4aep, siKi MICTATLCSA B
nepioanyvHii cnctemi
enemeHTi MeHaeneesa

3a CBUHLEM.
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MMicns npoxoaxeHHs BUnNpo-
MIHIOBaHHS KpI3b MarHiTHe
none BOHO po3ainsanocs Ha
PN YyactuHu, OQ[uH nNpo-
MiHb BIAXWNABCA NPasopy,
Apyrui = nisopyd. | nnwe
aocure cnabkuil Tpetin
NPoMIHb H8 3MIHIOBaB
CBOro HanpsMKy.

2. Temep yXe SBHINEM paXioaKTUBHOCTI
3aXONMMJIMCs COTHI (i3uKiB y 6arareox nabopa-
TOpiAX CBITY. Ajle NMpo OOHE iM'sl CJix cKa3aT
OKpeMo — iM'a aHrmiiicekoro ¢isuka EpHecra
Pe3epdopna. Ha toit yac Pesepdopn Oym ime
MOJIOOAUM yYEHUM, OinblIe LiKaBUBCS €JIEKTPO-
MarHeTM3MOM. AJie BiH 3aXONMMBCS SIBUILEM
PaJdioOaKTUBHOCTI, 3aHSABCS MHOTro HOCITIIXEH-
HSIM 1 MpaiioBaB Hal L€ HAyKOBOK ITpobJie-
MOIO /IO OCTaHHiX POKiB CBOTO XMTTS.

Pezepdopa nocraBus rnepen coboio 3aBOaHHS:
guAsUMU NPUPody 8UNPOMIHIOBAHHS, SIKe BUNYCKA-
roms padioakmueni peyoseunu. BiH npaBWJIBHO
repen6aymBs, IO A0 CKJIAAy LIBOTO BUIIPOMIHIO-
BaHHS BXOHISITh 3aPA0NCEH] YACMUHKU, AKI 8i0XUA-
tomobcs 8 maeHimuomy noai. Tomy Pesepdopn npo-
IYCTUB BUIIPOMIHIOBaHHS Pail0 MiX ITOJIIOCAMHU
MOTY>XKHOro MarHity. PeecTpaliisi BUMpoMiHIOBaH-
HS 3[0iMCHIOBAJIACKH 3a MOro i€l Ha (DOTOIIaCTUH-
Ky. 3a éidcymnocmi mazHimHo2o noaa Ha oToIuia-
CTUHII 3'IBISIACh 00HA MAAMA Bill BUTIPOMiHIO-
BaHHSA. [Ticas npoxodxceHHs 6UNPOMIHIOBAHHA KDi3b
MazHimHe nose BOHO PO3IUISIIOCS Ha MPuU YacmuHu.
OnIMH NOTiK YaCTUHOK BiIXWISBCS npaeopy4, Apy-
ruii — sieopyu. 1 nuire mocuTh ClabKuii TpeTii
MPOMiHb He 3MiHI068aé CBOTO HArpsaMKYy (puc. 108).

I1po 1110 CBiMYMB 11e# eKCriepUMeHTATLHUM hakT?

BinxuneHHs: BUTIDOMiHIOBAHHSI B MarHiTHOMY
noJjii miaTBepawio nepenbadyeHHs Pesepdopna i
YimKo exaszano Ha me, w0 0o ckaady padioakmue-
HUX 8UNPOMIHIOBAHDL 6X00AMb 3aPAO0NCEHI YaCMUH-
Ku. 3HaK 3apsity YaCTUHOK MOXHa OyJi0o BU3Ha-
YUTU 3a IXHIM BIIXWJICHHSIM, BUKOPUCTOBYIOYH
TpaBWJIO JIiBOI pyKH. 3a TpbOMa MNEpPIIMMHU JiiTe-
pamu rpenbkoro andasirty («, B, y) Pesepdopn
Ha3BaB TPU CKJIAAOBIi YaCTUHU BUITPOMiHIOBAHHS
pagioaKTHBHMX PEYOBHUH.

Ta yacTMHa BUIIPOMiHIOBaHHS, sIKa BiIXWIs-
JIach SIK MO3UTHUBHO 3apsIKEHI YaCTUHKH, OIEp-
Xana Ha3By aiabgha-eunpominioearHs. YacTunHy
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BUIIPOMIHIOBaHHS, BiIXWJICHHS SIKO1 BillIOBiIaJIO
BIIXWIECHHIO HETaTUBHO 3apsSIXECHUX YaCTUHOK,
Oy/10 Ha3BaHO Oema-euUnpPOMIiHIO6aHHA. A Ta
yaCTMHA BUIIPOMIHIOBaHHS, SKa HE BIIXWIAJIACh
y MartHiTHoOMy 1o, a, OTXe, He Majia eJIeKTpU4-
HOTO 3apsiay, JdicTaja Ha3BY eaMMa-npomeHis.

3. Momanei nocmimkeHHs Pesepdopna Ta
iHMX (i3MKiB MPUBETU OO OCTATOYHOTO 3'ACY-
BaHH# (pizugHOI npupoau anbda- Gera- i raMmma-
nmpomeHiB. CliJ 3a3HAYUTH, IO 6CI 8OHU BUAGU-
AUCA WKIONUBUMU ONA HCUBUX OP2AHIZMIE.

Anba-npomeni (a6o anbda-yacTUHKUA) — 1€
TOTIK siIep aTOMiB TeJTilo. IX 3apsl € MO3UTUBHUM i
BABiUi TepeOuTBIIYE 3apsii IPOTOHA, TOOTO
g=2e = 3,2-10" Kn. Maca aibda-4acTHHOK IyXe
3HayHa: m = 6,67-107 xr. Antb(a-4aCTUHKHA MaIOTh
BEJIMKY IIBMIKICTh (ropsaxky 10 m/c). Lle 3ymo-
BITIOE HAsIBHICTh Y aib(ha-4aCTUHOK 3HAYHOI EHEp-
rii — 10° - 107 Ix. IxepesioM anbda-4aCTUHOK €
aToMH BaXkuXx esieMeHTiB. I1isax, mo ¥#oro ansda-
YyaCTUHKA IPOXOIUTE Y TIOBITPi, € IIOPiBHAHO HEBE-
JIMKWAM — KiJIbKa CAHTUMETPIB, a B TBEPAiil pe4OBH-
Hi — KUIbKa JAECATKIB MiKpOMETpiB, TOOTO IX MOXHa
3aTpMMaTH 3a JOMOMOIM 3BMYaMHOIO apkKylia
nanepy. K110 JoaMHa MpaLioe 3 BIIKPUTUMU aTb-
¢a-npemnapataMi, BOHA MOX€ 3aXHCTUTH CBOI
PYKH 3a JIOTIOMOTY T'YMOBUX PYKaBUYOK.

Bera-npomeni (41 6eTa-4aCTUHKHU) € TIOTOKOM
eJIEKTPOHIB, IIBUAKICTh SIKUX HaOIMXAETHCA 10
IIBMIKOCTI CBiT/Ia y BaKyyMi. BigmoBigHO, BOHH
MaloTh JIyX€ BEJIUKY eHeprilo. 30KpeMa, nesKi
feTa-4aCTUHKH JOTITAIOTh 10 3eMJIi 3 KOCMIYHOIO
NpocTopy. 3axXMUCTUTUCh Big O6eTa-IPOMEHIB
BAXKO, OCKUIBKM BOHHM IPOHHU3YIOTH IMOPIBHAHO
TOBCTI MeTaJIeBi IIaCTUHKH (1,5 — 2 cM).

TamMMa-npomMeni — Lie «KOpCTKe» (Take, ILIO
Ma€ BeJIMKY NMPOHUKHY 3[JaTHICTh) eJIEKTpoMar-

. HiTHe BUIIPOMiHIOBaHHs. [aMMa-NIpOMeHi JIETKO
. MPOXOIATh KPi3b TOBCTI mIapy OETOHY i MeTay,

a TOMY € HaiOULIbII MIKIAIUBUMH [UISI XHUBUX
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Anscpa-npomeni (abo
ansa-4acTuHKm) — ue
roTiK aromis resiro.

Bera-npomeni (4n
6era-4yacTuHKn) €
NOTOKOM €N1EeKTPOHIB,
wBnaKicTL sikux Habnu-
XAETLCA [0 WBUAKOCTI
cBiTna y Bakyymi.

Famma-npomeni - e
«XopcTKe» (Take, Wo
Mage BesINKY NPOHNKHY
348THICTL) enexkTpomar-
HITHE BUNPOMIHIOBaHHS.



opraHi3miB. 115 3aXxMCTy Bill CMEPTOHOCHOI aii
Famma-npomeHi BeTa-4yacTuHku raMMa-npoMeHiB BUKOPUCTOBYIOTbCS TOHHH
; GETOHY i CBUHLIIO.

Ha puc. 109 nokasaHo, 3a AONOMOTM SKHX
PEYOBMH MOXHa 3aTpUMaTU paaioaKTHUBHI
BUITPOMiHIOBaHHS.

[licns BcTaHOBNEHHS CKialy BUITPOMIHIOBAHHSA
pagioaKTMBHMX PEYOBHUH CTalO OYEBUAHO, LLUO
paodioaKkmueHicms — ye po3nad a0ep amomia, a, OTXKe,
nepemeopeHHs 00Hux enemenmie Ha inwi. Cnpasai,
' palioakTUBHI aTOMU HeCcTaOUIbHI, BOHU JOBUIBHO
60cm Anwda-vacTurkn  PO3MANAIOTBCA i MPU LBOMY 3 HMX BMJITAIOTh

ab(ha- Ta 6eTa-4yacTUHKU. BHaciIoK LIbOro BUHU-
puc. 109  kae inwuii atom, siKMit y GLIBLLLIOCTI BUMIAAKIB TEX €
HecTabUIbHUM, TOOTO panioakTUBHUM. Tak TpUBae
JOTHU, JOKU He JOCATAETLCS CTAaOUIBHICTD i HE YTBO-
PIOETHCS HEPAAIOAKTUBHUM €JIEMEHT.
OT1xe, BIIKPUTTS siBULLA paaioaKTUBHOCTI
OO3BOJIUJIO MOAOJIATH TFOJIOBHE YTPYAHEHHSI €KC-
NnepuMEHTaNbHOI (Pi3UKU — 3HAX00HCeHHA be3noce-
PeodHb020 nidxody 00 0ocriouceHHA OY008u amomis.

SOTou CIunem:'
30cm™ 5cM !

MornnbTe CBOI 3HAHHSA

Padioaxmueni cim 7. BHacnigok palioakTMBHOCTI OAHI XiMi4YHi €1€EMEHTH nepe-
TBOPIOIOTHCA Ha iHLLI, SIKi T€X, CBOEIO YEProl0, pO3NafaloThCs i MEPETBOPIOIOTHCS.
Ot1xe, XiMiYHi €JIeMEHTH MOCJiIOBHO MEpexonasaTbh OAUH B oaHoro. [lpu usomy
YTBOPIOEThCS CBOEPIIHUM JIAHLIIOXOK, SIKUI Ha3UBAETHCS PafioaKTHBHOIO CiM'€l0
(ab0 panioaKTHBHMM PAXOM). Y KOXHiii pafioakTMBHIii CiM'T € €IEMEHT, AKUM BOHa
MOYUHAETBCA, TAa €JIEMEHT, IKUM 3aKiHuyeTbesi. JlocaimxeHHsT mnokasanu, LI0
iCHYIOTb TpH npupoc)Hi panioakTUBHi CiM'i: ypany, mopito, akmunito. Yersepra
PafioaKTHBHA CIM'sl IOYWHAETLCS €/IEMEHTOM, SIKOTO B IPUPOLLi HEMAE — HenmyHi-
em. HenTyHiit oaepxytoTh WwTy4HO. Bei panioakTMBHI CiM'i 3aKiHUYIOTbCS eleMeH-
TaMM, fAKi € cmilikumu i gani He nepemeopiolombCs. CiM'l ypaHy, TOpilO i aKTHHIiIO
3aKiHYYIOTbCS CBUHUEM, A CIM'S HENITYHIIO — gicMymom.

icropuuna gosigka
Hayxa nepenyciu! Vueni, sxi Bmxpwm pamoam*vmm pcqosmm, nepluMHU
MOCTPaXAaTH Bil iXHiX Heﬁe:meq HUX Bnnpommonanb. Icropii mnomm (daxr, wo
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oxHoro pasy AHpi Bekkepeib MokjiaB y KMILEHIO TPYOOUKY 3 pa.uioax'mnﬂnuw
MpenapaToM i MOpPiBHAHO HENOBroO MPOHOCHB i1 y KHMIIEHi. AJie i LbOro yacy
BUABUJIOCS] IOCTaTHBO [UIS TOTO, 100 y bekkepens Biakpunaca BUpa3Ka ILUTYHKY,
siKa y monajiblioMy He 3aroloBajack. A B Mapii Kiopi Ha pykax Gyau 3HayHi
OIiKM, OCKJIBKM BOHA MaJia CripaBy 3 pali€M i MOJIOHIEM.

e

NMepesipTe cebe
1. fIka ocobauBicTb BinkpuToro AHpi bekkepenem BUNpoMiHIOBaHHS BKa3yBaia
Ha Te, L0 BOHO € He3BUYaHHUM?
Y YoMy nonsrae siBULLE pagioaKTUBHOCTI?
SAKi peyOBUHM HA3UBAIOTHCS paJioaKTUBHUMU?
SIki papioakTHBHI peuoBUHM Binkpuau [T'ep i Mapisa Kiopi?
Axuit Meton Bukopucras Pesepdopa mis BcTaHOBAEHHSA (Di3MYHOI NMTPUPOIU
BUIIPOMIHIOBaHHSA PafioaKTUBHUX pe4yoBUH? Yomy?
o sBastoTh co6010 anbda-4acTUHKKU? GeTa-4acTUHKKU? raMMa-IpoMeHi?
SIxe BUNPOMiHIOBaHHSI HA3UBAETHCA XKOPCTKUM?
SIxe 3 BUIIB pagioaKTUBHOINO BUIIPOMIHIOBAaHHS € HAWGLIBLI WIKIJUTMBUM IS

XUBHUX opraHiaMis? Yomy?

DA W

B

- o

3aBpaHHs 15
YoMy BiAKPUTTS sIBMILA PadiOaKTUBHOCTI JNO3BOJIMJIO BYEHUM O6€3MOCEpEenHbO

MiAIATHA DO JOCTIIXEHHS aTOMiB?

Hapucyiite HanpssMK# pyXiB ajibha-4acTUHOK, 6eTa-4aCTUHOK i raMMa-TIPOMEHIB
Yy MardiTHOMY I10Jii, SIKE CIPSMOBaHE MEePIieHAUKYISAPHO [0 TJIOIIMHM PHCYHKa
Ha criocrepiraya.

ITosicHiTh, YOMY raMMa-INpPOMEHI He BIAXWISIOTbCS B MarHiTHOMY MOJIi.

Yu 3MiHUTHCA XiMiYHA MPUPO/JA €JIEMEHTAa 3a BMIIPOMiHIOBAaHHSA MOro aToMaMu

raMMa-rnpoMeHiB? ajib¢ha-4acTHHOK?

§42 Aocnip Pezepdopaa. AnepHa mogenb atoma

1. Jocnin Pesepdopna €, 6e3yMOBHO, OHUM i3

HaUOUIBLI BaXJIMBUX €KCIEPUMEHTIB y (bi3uili.
Pesepdopay Oyna mputamaHHa roJjioBHa $SIKiCTh
BEJIMKOIO BYEHOIO — BiH iHTYITUBHO BiIuyBaB, y
AKMX HaIpsIMKax HEOOXiHO 3AiiCHIOBATH JOCTi-
JDKEHHS, 1 3aBXIM 1X IUIaHYBaB. AJie JOCHil, AKH
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lorpannsaHHs KOXHOI anb-
pa-4acTuHKn Ha expaH
CynpoBoAXyBanocs cnana-
XOM (cumHTUNSILIEID), AKNIA
BUHWUKEB yHacnigokK Toro, Lo
expaH OyB NoKpuTuiA cne-
WianbHoK PevYoBUHOIO ~
cipYaHnM UNHKOM.

no3posiuB Pesepdopay 3poOMTH CBOE HaWOLIBII
BUIATHE BIIKPUTTS OyB, GaKTUYHO, BUTIANKOBUM.

VYmo6n1eHuM 1HCTPYMEHTOM IOCHIIKEHHS
Peszedopaa Oynu mBuaki # mMacuBHI anbda-ya-
ctuHkUA. Came Tomy B 1909 p. Pesepdopa mopy-
YUB CBOIM YYHSIM JIOCJIIMTH, 110 BiaOyaeThcs 3
anbda-gyaCTUHKAMM TIPU TPOXOMXKEHHI iX Kpi3b
30J10TY (DOIBIY 3aBTOBLIKHM OJIM3BKO 1 MKM.

CxematuyHo nociuin Pesepdopna npencrasie-
Hui Ha puc. 110. dIxepeno anbda-yactuHOK I
BMIlIyBaJIOCh Y CBUHILIEBUIA QYTISp 2 3 BY3bKUM
OTBOpOM 3y nepeaHii cTiHi. BHacainoK cuisHO-
ro raJibMyBaHH# y CBUHLII ab(a-4aCTUHKHA BUXO-
OWIHA Kpi3b i€l OTBip HA30BHi BY3bKHUM ITYYKOM.
Ha nuisaxy myuka anbda-4aCTMHOK pO3MilllyBa-
Jacq 3om0ta Qosera 4, ika MiCTUTh TUCSTYi aTOM-
HUX wapis. [Ipoxoastum Kpi3e Goinbry, aibda-ya-
CTUHKM BIIXWISIJTUCS Bill ITOYaTKOBOTO HaIpsiMy
pyxy (po3CiloBaluCh), MMiC/Is YOO MOTPAIUIsIA Ha
eKpaH 5, 3akpiruileHHi Ha 00'eKTHBI MiKpoCKora
6. TloTpamnssHHS KOXHOI albda-4acTMHKM Ha
€KpaH CYIPOBOIXKYBAIOCS CIlajlaxoM (CLIMHTHIISA-
LI€10), AKUI BUHUKAB YHACJIIIOK TOTO, 1110 eKpaH
OyB IMOKPUTHUI CeLlia/IbHOIO PEYOBUHOIO — Cipya-
HUM UMHKOM. Crniajaxu CnocTepiraimcs B MiKpo-
ckomn. Mikpockon i eKkpaH MOXHa 0ysno obepraTu
HaBKOJIO OCi, 5IKa MPOXOAWJIa Yepes3 LIEHTP po3Ci-
1010401 (DOJIBIH, i BCTAHOBJIIOBATH ITiJI OYyIb-IKUM
KYTOM 10 HarpsiMy pyxy YactuHok. Lle no3Bossiio
BU3HAYUTU KUIBKICTh ab(a-4aCTUHOK, PO3Cisi-
HUX I pi3HUMHU KyTaMu @ 10 ITOYaTKOBOTO
HAIpsIMy IXHBOTO pyxy. Bcs ycraTkoBUHA BMilIy-
Bajiacsl B KOXYX, i3 SIKOro BiIKa4yyBaJIOCh MOBITps
Ui 3anobiraHHs 3iTKHEHb anbda-4acTMHOK i3
MOJIEKYJIaMH TIOBITps. 3a JOMOMOTH OITMCaHOl
YCTaTKOBUHM MOXHa OyJIO CIIoCTepiraT YaCTHH-
KU, pO3CistHi mig Kyramu ao 150°.

ITnanyrouu ueit nocuin, Pesepdopn 6yB abco-
JIIOTHO BIIEBHEHMH, 1110 MAaCHUBHI aib(da-4yacTUH-
KH, TIPOXOASTYM Kpi3b 30J10Ty GoJbry, OyayTh 3a-
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3HABATH JIMILE HEe3HA4HO20 GIOXUNeHHA Bill CBOTO
moyaTkoBoro HamnpsMmy. Cripasai, DOCIiI IOKa-
3aB, 10 MepeBaXxHa OUIbIIICTh anbha-4yaCTUHOK
npoxoauyiia Kpi3b (osibry, He 3MiHIOIOYH CBOTIO
I0YaTKOBOI'0 HaIMpsMKY abo ayxe ci1abKo BiIxu-
JII0YHACH BiJl HBOTO. AJle BUSIBUBCS HECIIOAiBa-
HUM (akT: nesiki anbpa-4yaCTUHKU — MPUOIU3HO
OIHA 3 IBANLISATH THUCAY — BIIXWISUIUCSA HAa KYTHA
nopsanky 90°. A mesiki YaCTMHKHM, AKUX OyJ10 Haa-
3BUYAHO MAaJIO, BiIXWISJIMCS Ha KYTHU TMOPSOKY
135° - 150°.

Takuit pe3ynbTaT CynepeuyuB 310POBOMY IUTy3-
ny! Pesepdopn croyaTKy He TOBipUB B ILIEH
pe3yJbTaT i BiA3HA4YMB, IO BiH € HaWOUIBII
HEINpaBIONOAiOHUM Pe3yILTaTOM B HOTO XMTTI.

CripaBIi, aTOMM TBEPIOTO TiJia po3TallOBaHi
WinbHO OOUH 10 ongHOoro. OYeBUAHO, LIO ITPOXO-
IKeHHs1 aibda-4aCTUHOK Kpi3b ¢osbry (ToB-
IIMHOI0 B KiJlbKa THUCSAY aTOMiB!) MOXIHUBE
JIMIIIE TOMi, KOJIM aTOMM He € TBepPAUMH, CYyLILIb-
HUMH, HETIPOHUKHUMHU YaCTUHKAMH (SK iX ysB-
JSJIM YYEHi TOro 4acy), a € MaxXe nopoxcHimu.
Ajle 9K TOHi TMOACHUTH, LIO JIesKi anbda-ya-
CTHHKM, TIPOXOAAYH KPi3b (POJIBIY, BIAXUISITUCS
Ha BeJIUKi KyTH?

2. Hamaramouyuch AaTH BianmoBigi Ha i
3anuTaHHs, Pesepdopa 3anpomnoHyBaB naane-
mapny (ndepny) Moaeab OyaoBH aroma. 3rilHO 3
Ii€I0 MOIEJUII0, aTOM CKJIANaEThcsl 3 Adpa, B
AKOMY 30CEPEIKEHO 8CH0 020 macy i 8ecb no3u-
mueHuii 3apad. Anpo 3aiiMae dyice many 4aCTUHY
atroMa. HaBkosio spa mo 3aMKHEHHUX opOiTax
PYXalOTbCSl eAeKmpoHU, 10 YTPUMYIOThCS OuIA
HBOTO 3a PaXyYHOK KYJIOHiBCBKHX CHUJ i yTBOPIO-
I0Th eAeKmpoHHy 06040HKY atoMa. [lo3umuenuii
3aps0 sdpa NOPiBHIOE 3a abCOJIIOTHOIO BEIUYH-
HOIO CYMApHOMY He2amueHOMY 3apsady eneKkmpo-
nie. CydacHi MeToOM OLIHIOBaHHS PO3MipiB Ha
piBHi MiKpOCBIiTY MOKa3ylOTh, 1110 PO3MipH aTOMa
MaloTh nmopsaok 107° M, sinpa — 10" M.
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Aocnia Peseppopsa
NOKAa3as, Lo NepesaxHa
GinbLuicTs 8nbpa-4aCTUHOK
npoxoanna Kpise Ponsry,
HE@ IMIHIOIOYN CBOIro NoYar-
KOBOro Hanpsimky abo ayxe
cnabKo BIAXNNRIOYNCH BIA
HbBOro, Ane BnsiBNBCS HEC-
noalsanmi cakr: geski
anbga-4acTmHKn = npn-
6/1M3HO O4HA 3 ABAJLUATH
TUCHY = BIAXWNIA/INCH HA
kyv nopsiaxy 90°, A aeski
YAaCTUHKN, AKX Oy0
HaA3BN4aNAHO ManNo,
BIAXUNANNCH HE KYTHN
nopsaxy 135° - 160°,

Mogens aroma
Pesepgopna: arom ckna-
A8EeTbCA 3 AApAa, B AKOMY
30CepenxeHo BCKo Noro
macy | Beck no3anTnBHA
3apsa. SApo 3aimae [yxe
many yactuHy aroma. Hase-
KOMO AAPA N0 3aMKHEHNX
opOiTax pyxaloTbCs enex-
TPOHM, LLUO YTPUMYIOTLCS
Oins HLOIro 3a paxyHoK
KYNIOHIBCbKUX CUN | yTBOPIO-
IOTb N1eKTPOHHY 000N0HKY
aroma.



MosuTusHMIt 3apaa KApa
A0pIiBHI0E 3a aBCoMOTHO

BENTMYUHOK CYMapHOMY
HerartMBHOMY 3apsny
€NeKTPOHIB.

Anbpa-4actmHka, npomi-
TAI04M BCEPENNHI aTOMA,
B3aemMoni€ i 3 |APOM, i 3
eNnexTpoHaMM, L0 BXOaATh
A0 cxnany enexTPOHHOI!

3 norisiay siaepHoi OyA0BM aTOMa JIETKO MOSICHU-
TU 3MiHY HanpsiMiB pyxy ajib(a-4yaCTUHOK MpH iX
NMPOXOMXKEHHI Kpi3b (osbry. Anbgha-4yacTUHKA, Mpo-
JIiTalo4YM BCepeaAUHI aToMa, B3aEMOIE i 3 AOpOM, i 3
€JIEKTPOHAMM, L0 BXOAATH 10 CKJIaay €J1eKTPOHHOI
000/I0HKM (3BEPHITh YBary — us 63acmoois € He mexa-
HiYHOIO, a enekmpu4Holo). Sapo atoMa i anbga-ya-
CTMHKa MaloTh ONHOMMEHHI MO3UTUBHI 3apsiaM. 3a
NMOCTYNOBOro HabJWXeHHS anbga-yaCTUHKU [0
siipa MiXK HAMHM BUHUKAIOTb KYJIOHIBCbKI CUJTU Bill-
IITOBXYBaHHS. | sikuio anba-yacTUHKA JIETUTD Y
Hanpamky adpa, TO Ha JAesIKii BiICTaHi Bil siipa BOHA
3YMUHUTBCS | BIAKMHETBCSA HA3al Y NPOMUNEHCHOMY
HanpsIMKY. Y TaKOMy BUIAIKYy BiICTaHb, Ha AKY a/Ib-
(ha-yacTMHKa HaOIMXAETLCA OO sSiApa, € HalMeH-
Wol, a CUla KYJOHIBCBKOIO BiILUTOBXYBaHHSA —
Halbinbworo. 30KpeMa, 40 aToma 30J10Ta aibha-ya-
CTUHKa, siKa pyxaeTbes 3i mBuakictio 1,9-10° km/c,
MOXe HabMM3UTUCA Ha MiHIMabHY BiAcTaHb 3,110
" M. Ko X anbda-4yacTUHKA NMPOXOAUTL NOOAU3Y
8i0 Adpa, TO BOHA GidXuAs€mbCa Bil CBOTO MOYaTKO-
BOTO HarpsiMy, MpUUYOMY BILIXWIEHHS Oyne To Ou1b-
LUMM, Lo GJIMXKYE OO siApa BOHA MpOJITaE. 3a yMOB
NPOXOMKEeHHS albha-4yaCTUHKA Ha 3HAYHIl eidcmaHi
6i0 Adpa (Kpi3b eJIEKTPOHHY O0OJIOHKY), HanpsaM ii
PYXY Maiixce He 3MIHIOEMbCA, OCKUIBKM EJIEKTPOH
Ma€ 3aps, YABiYi MEHLIMI Bin 3apaay aibga-ya-
CTUHKM, HabaraTo MeHLIy Macy, i CYTTEBO BIUIMHYTH
Ha 1l pyX HE MOXE.

Otxe, ctBOopeHHsi Pesedopoom saepHoi
Mozesi 6ynoBu aToMa 3aKjajio MiAIPYHTS HOBOI
rayy3i Gi3uKUu — A0epHoi pisuku.
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{cropwana posipnxa

. 0 e

Inest mpo aToMHe AApO Ha MOMEHT TipoBeleHHs nocainy Pesepdopaa He Gyna
HoBOW0. Y 1906 p. ii BUCYHYB aHIilcbkmii §isuk JxoHcToH CToHi, AK OOHY 3
MOXNHUBMX cxeM Oynosu simpa. A no CTOHI Taka X ifesl HajeXala SSMOHCbKOMY
disuky Haraoui Ta me neakum ydeHuM. AJie BCi L rinoTe3u 6y/iv TEOpETUYHHUMH,
TOAi sK ifest Pesepdopaa rpyHTyBanacs Ha pesy/ibraTax €KCIIepUMEHTY.
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Mepesipre cebe

Yomy Pesepdopa yBaxas anbdha-4aCTUHKM HaWGiIbLI NMPUAATHUMU LIS AO-
CJILIXEHHS peYOBUH 3CepeauHu?

Y yoMy nossiraB 3mict nocainy Pesepdopna?

Jns yoro B nocniai Pesepdopaa Mikpockort i3 eKpaHOM 06epTanucsi HaBKOJIO
OCi, L0 NMPOXOoAuJIa Kpi3b LEHTP 30J10TOI (posibru?

Yomy ycraTkoBuHa pis aocnainy Pesepdopaa BMilllyBanacsi B KOXYX, 3 AKOTO
BilKauyyBaJiocsi NoBiTps?

Ha niacrasi ssikux excnepuMeHTanbHUX pesynbratie Pesepdopa 3anponoHy-
BaB sAlepHY Moaeib OynoBu atoma?

[TosicHiTL Nia KyTOM 30py sinepHOi Moaeli Oy10BM aTOMa 3MiHY HanpsiIMiB pyxy
anbda-4aCTUHOK 3a 1X MPOXOAXEHHS Kpi3b (hObTY.

g

3asnanus 16

[Ipo wo cBinuMB TO# excnepuMeHTanbHUil dakt, o B gocaini Pesepdopaa
YUCJI0 anb(a-4aCTMHOK, sIKi 3MiHIOBAaM HanpsiM CBOIO PyXy Ha BEJIMKi KYTH,
BUSIBUJIOCH MaJIUM?

Bukopucrosyroun macwrab 0,5 cm = 10" m, Hapucyitte npubaM3Hi TpaeKTopii
PyXy aab(a-4yaCTMHOK, SIKi MpOJITAlOTh HAa TaKMX BIICTAHAX Bil siIpa aTtoMma
30JI0TA: &) I} = Fyp = 3,1:10" M; 6) 7, = 21,13 B) 73 = S5ty -

Anba-yacTUHKa pyxaeTbesd 3i wBuakicTio 10 000 km/c. OGYMCITITh, AKY YACTUHY
Bil LUBUAKOCTI CBiT/JIa CKIAAa€ WIBUAKICTb aibha-4acTUHKMU.

O6umcniTh, y CKiIbKM pa3iB Maca eJIeKTPOHa MEHLLA Bil MacH aab(da-4yaCTUHKH.
O6yuciTh eHeprilo anbdha-yacTUHKH, siKa pyXaeThes 3i wBuakicTio 30 000 km/c.

§ 4 BcTaHOBNEHHS NPOTOHHO-HEUTPOHHOI OyaoBu

faapa atoma. Isoronu. 3akoHOMIPHOCTI papio-
aKTUBHOroO po3naay

1. HactynHUM KpOKOM micC/isi CTBOPEHHS

Pesepdopnom sinepHoi Mozeni 6ynoBu atoma 3 po3nagom aroma 3

Oy/1a BiAMOBiAb HA 3aMUTAHHSA: g 3 4020 CKAada-
emoca came a0po? 3'siCyBaHHS TIPUPOAM paiio-
aKTUBHUX BMIIPOMiHIOBaHb MOKa3ajo, 10 3

HbOIQ BHAITAIOTL anbPa-
Ta 6erTa-4yacTUHKHN.

po3nagoM aToMa 3 HbOTO BMJIITAlOTh ajabga- i
Oera-4yacTMHKHU. AJie 3BiIKM BOHMU OepyThCcs B
aTomi, OyJs10 HeBiTOMO.
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Hesrpor 6yno sigxpnuTo
SHITHACEKIM DI3NKOM

Ixesmscom Yensixom y

L

1932 p. Maca nenTpoHa
NPuOSIM3HO [OPIBHIOE MAC
NPOTOHA, a3 eNnexTPHYHONro
3apsay HeATPOH HE MaE
(TOOTO € enexTPU4HO HeMH-

TPANbHYM), WO i 3yMOBMIOE

HOIro Ha3sy.

[IpaBUIbHY BIAMOBiAbL Ha 3allUTaHHS IIPO
OymoBy si/ipa y4yeHi 3MOIJIM IaTH JIMIIE 3 HAKOITH -
YEeHHSIM BiIOMOCTEU IMpO Pi3HOMAaHITHI BJIaCTH-
BocTi simep. HeouiHeHHOI HOMOMOTM Hanalo
(hizKaM BiIKPUTTSI HOBO1 YaCTUHKHU — HelmpoHa.

HeittpoH Oy/10 BIIKPUTO aHITIHCBKUM (hiZUKOM
JIxemcom Yensikom y 1932 p. Maca HelTpoHa npu-
OJIM3HO OPIBHIOE Maci IPOTOHA, a eJIEKTPUYHOIO
3apsily HEUTpOH He Mae (TOOTO € eJIEKTPUYHO Hel-
TpaIbHUM), 1O i 3YMOBIIOE HOro Haspy. Maitxke
oapa3sy micias 1boro BiakpuTTs dizuku . 1. IBaHeH-
K0 i €. M. [anoH BUCJIOBUJIM TilTOTE3Y LLIOIO HPOMOH-
Ho-HetimponHoi OynoBu sinpa. Lla rimoresa nmana
MOXJIMBICTh TIOSICHUTH BCi HE3pO3yMiIl SBMILA,
MOB'SI3aHi 3 aTOMaMM, a TOMY BOHA AYXe IIIBUIKO
3100yJ1a 3arajibHe BU3HAHHS 1 CTa1a MATPYHTSIM JUIs
CTBOPEHHSI Cy4aCHOI Teopil aTOMHOTO siIpa.

(

ictopwusia posigxa

Im'ss BUnaTHoOro ykpaiHcekoro ¢izuka-reoperuka, JAmurpa [Imutposuya IBa-
HEHKa IIMPOKO BiiloMe He TUTbKHM B KpaiHax CH/I, a # naneko 3a KOpIOHOM.

Hapomuscs 1. 1. IBanenko 1904 p. B cim'i BuuteniB y ITonrasi. HaByascs cno-
YaTKy B IeJaroriyHoMy IHCTUTYTi, a MOTiM IepeBiBca OO0 JIeHiHrpaIcbKoro
(Cank-ITeTepOyp3pKOro) yHiBepCUTETY.

Y 1932 p. 1. 1. 1BaHeHKO OITyG/IiKyBaB Ha CTOpiHKax XypHaiy «Nature» crar-
TIO, B sIKiii BUCJIOBUB NMPHITYLLIEHHS, 1110 HEUTPOH SK i IPOTOH, € CTPYKTYPHUMH

CJIEMCHTaMHU sdApa.

. 1. IBaHeHKO pasom i3 BlmoMum pocu’»icr:m (disuxom 1. € TamMMoM cTBOpHU-
JIA TeOpilo ANepHOl, YU OOMiHHOI B3aEMO/IIi. :

Baxoruse 3Ha4eHHs MatoTh npaiti [ JI. IBaHeHKa He Jiuiile B ranysi Teope'rm
Hoi (pi3uKH, a i y raTy3i eIEKTPOHHUX NPUCKOPIOBaYiB, rpaBiTallii ¢;ieMeHTapHHX

YaCTUHOK.

Binomuit BueHuit y ranysi ¢izuyHoi ximii Ta ¢izuku €sren Mukurosud lanoH
(1904 — 1950) napomuscsa B M. ITonrasi. Paszom 3 [I. . IBaHEHKOM po3poOWiIn
NIPOTOH-HEHTPOHHY MOZENb sIpa. €. M. TanoH 3poOUB 3HaYHUN BHECOK Y

PO3BUTOK XiMi4HOI Ta 6i0(i3MYHOI HayK.
&L

\

% % %k

ik J

2. OTxe, 3rifHO 3 Cy4aCHMMM YSIBJIEHHSIMU
SIAPO CKJIANAETHCS 3 npomouie i Heﬁmponie (HyKA0-
Hig). CyMa IpOTOHIB i HEUTPOHIB y siAPi BU3HAYA-
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€TbCS MACOBHM YHMCJIOM A, SIKE TOPiBHIOE OKpYTJIe-
Hiii 10 LIUTOrO 3HaYeHHSs BiTHOCHIM aTOMHIiMi Maci
eJleMeHTa 3 IepiogUYHOI CHUCTEMH €JIEMEHTIB
Menneneesa:
A=Z+N,

ne Z — KUIbKIiCTh IIPOTOHIB Y siapi (abo 3apsano-
Be YMCJI0 s1pa); N — KUTbKiCTh HEHTPOHIB Y sIIpi.

CriBBiTHOIIEHHSI MiX KiJIBKIiCTIO ITPOTOHIB i
HEHUTPOHIB y AAIpi B Pi3HMUX €JIEMEHTIB Pi3HUTHCA.
3o0Kkpema, y siiep cepeAHbOl YaCTUHM Iepioauy-
HOl CUCTEMH €JIeMeHTIB MeHaeneeBa BiTHOILIEH-
HS KiJIBKOCTI IMPOTOHIB J0 KUIBKOCTI HEHTPOHIB
NPUOJIM3HO [NOpiBHIOE OAMHHMLI. fAopa BaxXKHX
€JIEMEHTIB, SIKi MICTATBCS B KiHIII NMEpioguYHOIL
cucteMu MeHaeneeBa IepeBaHTAXEHI HEUTpo-
HaMM — y HHX 1€ BiTHOIIIEHHS JOPiBHIOE 1,6.

s To3HaYeHHS siIep 3aCTOCOBYETHCS CHUM-

A . :
Bon z X . [IeBHe aToMHe spo 3 BinomMuMu 4, Z i

N Ha3uBalOTL HYKNOOM. H0pa amomie padioak-
MUBHUX DE4OBUH HA3UEAIOMbCA PANiOAKTHBHHMM
HYKJIIAMH.

OTxe, 3a MacoBUM 4YMCIOM A i aTOMHHUM
HOMEPOM eJIeMeHTa Z, KOPUCTYIOYHCh Mepioauny-
HOIO CHCTEMOIO €JIeMeHTIiB MeHaeneesa, MOXHa
Oe3nocepeaHbO BU3HAYUTH KUIBKICTh MPOTOHIB i
HEUTPOHIB y s/Ipi aTOMa LIbOTO €JIEMEHTA.

Mix HyKIOHaMu B SOpi OilOTh 6eauuesni 3a
CBOIMM 3HAYEHHSMM AAepHi CHIH, JKi HE MalOTh
aHaJIOTIB y NPUPOMIL i He HajleXaTh OO0 XOTHUX
BiIOMMX y cy4acHii ¢i3uni BuaiB cuia. IloBHY
TEOpilo SAEPHUX CWJI Ha ChOTOMHIIIHIN AEHB ilne
HE CTBOPEHO, a iX XapakTep BM3HA4Y€HO JIMIIE
HabmpkeHo. CTBOpeHHS 3aKiHYeHOI Teopii suep-
HUX CWJI — cripaBa MaiiOyTHBOTO.

3. 3 kypcy ximii BM 3Haere, 10 GUIBLIICTH
XiMIYHHMX €JIEMEHTIB ABJIsIE CO00I0 CyMilll pi3HO-
BUIIB, cepel SAKHUX OOMH, 3a3BUYail, 3HAYHO
niepeBaxae — izomonie (izomonnux Hykaidie). 130-
TONMMA LBOTO XiIMIYHOIO €JIEeMEHTa pi3HATHCA
e KinbKicmio HelimpoHie y adpi. BinnosinoHo,
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HApo cknanaeThen 3 npo-
TOHIB | HEATPOHIB ( HYKNO~
Hig). Cyma npoToHIia | Hel-
TPOHIB y AAPI BUIHAYEETH=
C5 MACOBUM YHOIOM A.

A=Z+ N,
A6 Z = KinbKicTs NpoTOoHIB y
sapl (abo sapagose Yyueno
sapa); N = Kinbkicts HATPO-
HiB y sapl.

CniBsiaHOWeEHHR MiX KinbKi=
CTIO NPOTOHIB | HEBATPOHIB y
A4pl y pisHnx enemeHTis
pIisHUTLCA,

lMNesHe atromHe AP0 3 BIAO-
mMumu A, Z i N HasnBsaots

HYKNIAOM.,

flapa aromis pagioaKkTUBHUX
PeYOBUH HA3NBAIOTLCH
PAAIoaKTUBHUMM HYKNIRAMM,

Mix HyknoHamu B sapi alore
BE/INYE3HI 38 CBOIMU 3Ha~
HYOHHAMMW SREPHI cunn, aKi He
Ma&IoTL aHanories y npupoal.



I30TONU LUBLOro XiMIYHOro
e/IeMeHTa PI3HATLCS NnLLIe
KiNbKIiCTIO HEHTPOHIB Yy S4PI.
BianoBiaHoO, ixHi XiMi4yHI BNa-
CTUBOCTI € 04HaKkoBuMu, a
i3un4Hi BacTnBoCTi MOMIT-
HO PI3HATLCA MiX cO00I0.

lpouec po3nagy xapakre-
PU3YETLCS TAKUMU BESTNYN-
Hamu, siK crasa po3naagy i
nepion Hanispoanagy T.

Crana po3nagy A0pPIiBHIOE
BiAHOLLEHHIO Yncna saep
aroMmiB Ljiei pe4yoBurHN, LLO
p0o3nanalTbCs 3a OANHNLIIO
yacy, A0 3arajibHoro 41cna
saep atoMiB Ha noYarky

po3naay.

4

iXHi ximMiuni eracmueocmi € o0HaxKosumu, a Qizuu-
Hi eaacmuéocmi TIOMITHO pi3HaAmMbca MiX c000I0.
Cepen i3oTomiB LBLOro XiMiYHOTO e€JI€MEHTa
MOXYTb OyTH SIK CTabGiNbHi (HEpalioOaKTUBHI) TaK
i pamioaKTUBHI 130TOIH.

30KpeMa, TiIpOreH Ma€e TP 130TOIH:

{ H — 3suvaitamii rigpores, a6o npotiit (Z=1, N=0);
2 H — saxkwii rizporeH, abo neirepiii (Z=1, N=1);
> H — tpuriii (Z=1, N=2).

IMporiii i neiiTepiii € cTaGUTLHUMH, a TPUTIA —
pamioakTuBHuMi. PamioaktuBHuii izoton C Mae
takox Byrneub. ChoroaHi Bizomo monan 1000
pafiioaKTHBHMX 130TOIIiB.

4. Ilicnsa BCTaHOBJIEHHS MPOTOHHO-HEWTPOH-
Hol OynoBM siIpa aToMa CTajao 3pO3yMilo, IO
palioaKTHBHiI TNepeTBOPeHHA (po3magu) — Le
BJIACTUBICTH amomHux s0ep. AJie 110 X TOJ1 3aIu-
LIA€ThCH 1 K BinOyBa€ThCS MEPETBOPEHHS aTo-
MiB pasioakTUBHUX pe4oBUH? OTXe, HEOOXIIHO
Oy/10 BCTAHOBHUTH 3aKOHOMIpPHOCTI, 3a SIKMMH
BiIOyBalOThCS pO3Maiy SIAEpP aToOMiB pajioak-
THBHMX PEYOBHH.

Teopilo panioakTUBHOro posnany 06yiio
sanpononosaHo Pesepdopaom i Conni. 3a
I[i€I0 Teopi€l Mpouec po3nany XapaKTepu3sy-
€THCSi TAKUMH BEJIMUMHAMMU, SIK cmaaa po3naody i
nepioo nHanispo3nady T.

Crajsa po3naxy JOPIBHIOE BiTHOMICHHIO YHCIA
sxep aToMiB uwi€l pevYOBHHH, IO PO3NAJANTHCA 32
OMHHMINIO 9AaCY, A0 3arajibHON0 YHCIa Anep aToMis
Ha MOYATKY po3nany.

_ AN/t

N
ne AN/t — 4ucCJIO siiep aTOMiB i€l peYyoBH-
HY, 100 pO3MMagaloThcsd 3a OAMHUIIO 4Yacy,
{ — yac posmany.
[Hakine Kaxyyu, cTaja po3rajy Inokasye, sfkKa
YacTHHA SIIEP aTOMiB PalioaKTHBHOI PEYOBHHH

180

2




po3nanaEThes 3a OAMHULIIO Yacy, TOOTO BU3HAUAE
weuodkicms poznady. 3aleXWUTb CTajda po3nany
JMLIE Bil BAaCTUBOCTEH siaep aToMiB 1li€i paaio-
aKTUBHOI PEYOBUHH.

HaiiBaxiMBiluoOl0 BENUYMHOIO, SiIKa XapakTe-
pU3y€ palioaKTUBHUI po3nai, € nepioa Hanispo3-
nany T — vac, 3a sKHii Po3nafacTbCs MOJOBHHA
aToMiB panioakTMBHOI peyoBHHH. QueBHIHO, LIO
nepioa HaniBpo3naay Mae 3B'si30K 3i CTAJI0I0 PO3-
nmagy: WO LIBMALIE PO3MaaacThbCsl PEYOBHHA,
TOOTO IO GUILLLOIO € CTala po3rauy, TO repioa
NiBpo3naay MEHILUMHI, i HaBNakwu.

MaTteMaTHYHO 3aNEeXHICTh MiX CTAIO pO3-
nany i MepioaoM HamiBpO3Maay BUPAXKACTLCS TaK:
= 0,693.
| i
JlocniaxeHHsi mokasaiu, 11O pafioakTUBHI
€JIEMEHTH MalOThb Pi3HOMAHITHI NMepioAn Hamnis-
po3nany — Bid OECATHUMIIBHOHHUX YACTOK
CEKYHIM 10 MinbsIpAiB poKiB. Y tabauui 5 Hase-
A€HO 3HAYE€HHs MEPIOAIB HaNiBpO3naay ACsHKMUX
peyoBMH. OYe€BHUIOHO, WO HaunebesneuHiwuMmu
018 HCUBUX OP2AHI3MIE € Mi PevOBUHU, Y AKUX
nepioo Haniepoznady — Ginbuiuil.

Tabanusg 5
PeyoBuna Iepiox nanisposnany
Topiii 1,41-10" pokis
Ypau 4,510’ pOKIB
Panii 1601 pik
Byrneup 5568 pokir
KoGanbT 5,2 pokwu
[Tononii 138,4 nobwu
CrpoHuii 54 no6wm
Panon 3,83 106m
HentyHiii 2,3 nobu J
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lNepion nisposnagy T -
4yac, 3a kvl po3naga-
E€TbCH MNOSI0OBNHA aTOMIB
PanioakTUBHOI PE4YOBUHA.

HavinebGeane4yHiwmmn gns
XNBUX OpPraHi3mie € T1i
PEe4YO0BHHM, y sikux nepion
Hanispoanany — GinbLmii.



Lijo Ginoumm € nepion
HANIBPO3NaAY, TO SKTHBHICTL
DEYOBHHN € MEHLLIOW.

1 Bk — ue aKTHBHICTS De40-
smn, 3a sx0i 3a 1 ¢ BigOy-
saeTecn 1 posnag.

JIns KOXHOI palioakKTUBHOI PEYOBHHH IIE-
pioJl HaIliBpO3Maiy € CTPOro BUZHAYEHUM i 3Mi-
HUTHU HOro HEMOXIUBO. SKII0 HaBiTh MigaaBa-
TH paliOaKTHBHiI PEYOBUHHM [isIM BEJIMYE3HUX
TUCKiB, HU3BKMX i BUCOKMX TeMIlepaTyp — BCeE
OIHO TIOJIOBMHA aTOMIB pO3MaieThcsa 3a 4ac,
KMl DOpiBHIOE TepiofoBi HamiBposmnaay Li€l
peuoBrHHu. lle, Ge3yMOBHO, 1ie pa3 MiaTBep-
KY€, O padioakmueHi nepemeopenHa iobysa-
rombes 8 Haopax A0pa pe4oeuHU i caMe Tam ClIill
HIYKaTH BiANOBiAi Ha BCi 3alTUTaAHHS.

PanioakTMBHIi pPEYOBUHU XapaKTEPU3YIOTHCS
TAKOX akmueHicmio A.

AKTHBHICTIO A PalioAKTHBHOI PeYOBHHH HA3H-
BAETHCA KUIBKICTh PO3NAaZiB 32 OAUHHIIIO YaCY.

AKTUBHICTD XapaKTepU3YE IHMEHCUBHICMb
8UNPOMIHIOBAHHSA 6ciei pevosuHu (a HE OKPEMOro
sapa) i po3paxoByeThCs 3a (opMyIIoI0:

0,693N

A=AN=

ne N — KUIBKICTb 3JaTHUX 10 po3rany siiep y
el MOMeHT Yacy; T — mnepioz HamiBpo3Iany.

Otxe, 3 GOPMYJIM BUIHO: W40 Oinbuium € nepiod
Hanigpoznady, mo aKmueHicmov pe4o8UHU € MeH-
wioro. O4EBUIHO TAKOX, 1110 aKTUBHICTh pallioak-
TUBHOI PEUOBHMHM He € GeAUYUHOI0 CManoio i 3ai-
€XUTh Bil TOro, CKiJIbKM 30aTHUX OO poO3Mamy
silep MICTUTBCS B PaliOaKTUBHili PEYOBMHI Ha
uboMy ertami posnaay. lo Ginbiia KiJIbKiCTh
palioaKTMBHOI BeJIMYMHM po3mnanacs, TO MEH-
LLIOKO CTa€ 1i aKTUBHICTb.

VY cucremi Cl onuHU1IEI0 aKTUBHOCTI € OEKKe-
penb (Bbk): [A] =

1 Bx — ye akmueHicmb pevosunu 3a aKoi 3a 1 ¢
gidbysaemucs 1 po3nad.

YV sanepHiit ¢i3uui 3aCTOCOBYETHCSA TaKOX
N03acUCTEMHA ONUHMII aKTUBHOCTI — Kiopi (Ki):

1 Ki=3,7-10" bk.

1 kiopi MpuOAM3HO BIAIOBiAa€ aKTUBHOCTI 1 T
paxito abo 3 T ypaHy.
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Bl Teopii A0 npakTuku

Ckinekn pokiB 3emni? [locnimkxeHHs NPUPORHOI PamiOaKTHBHOCTI TiCHO
TNOB'sI3aHe 3 MUTAHHSIM IO BiK 3eMJi Ta pi3HMX ii mapiB. 30KpeMa, 3HAaIO4YM
Nepioy HamiBpo3nany paliOaKTHBHMX €JIEMEHTIB, SIKi MiCTAThCA B JMOCTiIXyBa-
HMX TipCBKUX MOpOJaX, MOXHAa BU3HAYUTH TeOJIOriYHMI BiK 3emii, T06TO Bik
HalOLIb1I CTapONABHIX AUISTHOK 36MHOI KOPH. 3a LIUM METOIOM BiH OLIIHIOETBCS
y 210" pokiB. fIx Bu Gayute, Hag npo6ieMaMu icTopii Ta reosorii TeX, HacaM-
repen, npauioTh Qi3uKH.

Po3nosiay npo mumyni croaitta. Lo BaxiuBy Micilo BUKOHYeE PaiOHYKJTI
Byrjemio. BaM Binomo, WO pOCIMHM TOINIMHAIOTH 3 aTMOCHEpPH CIIONYKH
ByIJIeLlI0. SIKIIO X POC/IMHA, HATIPUKJIaZ, IEPeBO, THHE, TO BOHO IIePECTAE MOTIIH-
HaTH Byryieub. Toai BMiCT y HbOMY paliOaKTHBHOIO HYKJIila BYTJIELIIO IOCTYITIOBO
3MEHIIYETHCS, OCKUIBKH BiH PO3Mala€ThCs 3 EPiOAOM HAIiBpo3nany 5568 pokis.
[TopiBHIOIOYM, HANPHMKIIAL, aKTUBHICTh | KT JIepEBHOTO BYTuLIs, OEPXAHOTO 3i
CBLKOI JI€PEBUHM, 3 aKTHBHICTIO 1 KI' JOiCTOPMYHOIO BYTULIS, MOXHA 3poOuTH
BHCHOBOK IIPO 4ac 3arubei gepesa. I BXe micC/is 1IbOTo apXeoIoTH BUCIOBIIIOIOTh
TirroTe3u OO MPUYMH L€l 3aruberti Ta KaTakiIi3MiB, SIKi B TO# 4ac CTalIUCS Ha
Halli# ruraHeri.

NiaroryiiTe nosigoMmneHHs
BukopucTaHHA pagioaKTUBHMX HYKJTiZliB Y MEIMILIMHI.

NepesipTe cebe

1. ITicnsa sxoro BigKpuTTsl 6y/10 3aPONIOHOBAHO IIPOTOHHO-HEUTPOHHY MOIENb

Oy0BM aTOMHOTO sigpa?

ITlo Take MacoBe YKMCIIO i IK BOHO BU3HAYAETHCA?

YoMy 10piBHIOE 3apsAI0OBe YKCIIO Aapa?

Kopucryiouuces nepiofMyHoI0 CHCTEMOIO €JIEMEHTIB MeHneneeBa, cxeMaTuy-

HO ITO3HAYTE AP0 aTOMY BYIJIELIIO.

IIlo Ha3uBaOTh HYKITiIOM? pafiOHYKIiIOM?

IIlo Take izoTonu xiMi4HOrO e1eMeHTa?

Jki i3oTonu Mae rinporen? Yu € cepen HUX pagioaKTHBHI i30TOMM?

3a paxyHOK SIKMX CHJI HYKJIOHH YTBOPIOIOThCA B siapi? I1[o Bu MoxeTe PO HUX

ckazatu?

Ha3BiTh OCHOBHI BEIMYMHH, 5Ki XapaKTepU3yIOTh PaXiOaKTHBHHUIA posnag.

10. lo Take aKTHBHICTh pamioakTUBHOi peyoBmHHM? II[0 BOHa Xapakrepu3sye?
3anuiite opMyITy It pO3paxyHKy aKTHBHOCTI PaXiOaKTHBHOI PE€YOBHUHH.

o

% N o\

o
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Saspnanun 17

B siKMX BHIIAIKaxX aKTHBHICTh Pa/licaKTHBHOI PEYOBMHM MOXHA BBaXXaTH BEJIMYH-
HOIO cTanow?

KopucTyiouuch Tabiuueio 5, BU3HauTe, sKa 3 palioaKTUBHMX PEYOBUH — palloH
4K pafiii — Ma€ MEHILY aKTUBHICTb.

V pe3yabraTi pafiioaKTHBHUX IT€PETBOPEHB OCPXKAHO IBi palioaKTUBHI pEYOBHHH
3 mepioAaMM HamiBpO3Majy, 10 JOpPiBHIOTH 1 XB i 1 c. SIxa 3 LUMX pEeYOBHH Mae€
GUIBbLI iIHTEHCUBHE BUIIPOMiHIOBAHHSA?

CKiJIBKY PO3NAMIB AAEp 32 XBUIMHY BiIOYBA€ThCA B PEYOBHHI, aKTUBHICTb AKOI —
2,8 MKi?
. AKTMBHICTb PEYOBHHHM JOPIiBHIOE 10,2:10" Bk, a moyaTkoBa KUIbKICTh 30aTHMX A0
posnany saep — 68,4-10%. O64MCIIiTL NEpPioj HaliBpO3Naxy uiei peyosuHu. Kopu-
CTYIOYMCh Tab/IMIIEIO NEPioiB HaMiBPO3Maay Pe4OBUH, BU3HAYTE, 5iKa 1€ pEOBHHA.
V MOYaTKOBHUiI MOMEHT aKTHBHICTh J€SKOI palioaKTHBHOI PEYOBMHM CKIajnaia
1,2:10’ Bk. SIkoro Gyne aKTUBHICTb L€l peYOBMHM 4€pE3 IIPOMPXOK 4acy, AKMi
JOpiBHIOE nepiony il HamiBpo3naxy?

Bnnue pafioakTUBHOrO BUNPOMIHIOBaHHS Ha XUBI

§ 4 Monizyloua ais pafioakTMBHOro BUNPOMIHIOBAHHA.
opraniamu. NMpupoaHuii panioakTUBHUA POH

BENWIKY EHePIio.

1. Jlis pamioakTMBHOTO BUIIPOMiIHIOBaHHSA Ha
PEUYOBMHY, 30KpeMa ¥ Ha XHBi OpraHi3Mu, mnous-
rac B UoHi3ayii enekmpoHHux o00N0HOK amomie i
monekyn pexoeunu. SIk BinOyBa€eTbCs IPOLEC
itonizauii? Ilpoxomssuu Kpi3b PE4YOBHHY, 3aps-
JDKEHi YaCTUHKM 3ilUmoexylomsbcs 3 eNeKmpoHamu,
sIKi BXOISTH O CKJIAAy aTOMiB Lii€i pe4OBHHH, i

Wiowisauis - Bigpvis enex- nepefaloTh iM CBOIO eHeprilo. BHacminok
TPO#iB Bif} aTOMIB y 3iTKHEHb €JIEKTPOH MoXe abo xabymu Oinbuioi
pesynerarn ix SITKHEHHA 3 enepeii, i, IKILIO OicpXaHa €Hepris € 10CTaTHHOIO,
YACTHUHKAMMN, WO MAOTS gidipeamucs 6i0 amoma.

Otxe, 6 pesyabmami 0ii padioaKkmueHoz2o
GUNPOMIHIOBAHHA 6 DPE4OBUHI MOdce 8i00ymuch
iionizayin — eidpueé enekmpowie 6i0 amomig y
pe3yabmami ixX 3iMKHEHHA 3 4YACMUHKAMU, W0
Maoms 8eAuKy eHepeiio.

A 1m10’X BinOyBaeThCs M Oi€l0 paaioaKTUB-
HOTO BMTIPOMIHIOBAaHHS B Uil KAIMUHI?
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MoHi3ylo4i YaCTHHKH 3aTHi BUKIMKATH Ge3no-
cepedni nopywenns e monexysrax AHK i PHK,
BUOMBAIOYM 3 HUX €JIEKTPOHH, AKi 3AilCHIOOTH
XiMIYHMH 3B'SI30K MiX OKpPEMHUMH YaCTHHAMU
LUX MOJIEKYJI. Y pe3ybTari BAHUKAIOTE PO3puUsu
XpOMOCOM, 110 TPU3BOAKTL HO PYUHYEAHHA
MOJIEKYJIH.

Takox Binomo, mo 6am3sko 60 % 3araasHoro
CKJIaly TKaHWHMU JIIOAUHU CTAHOBHUTH Boga. Ilin
Hi€10 pafiOaKTUBHUX BUIPOMIHIOBAHb MOJIEKY-
JIA BOOU Te€X HOHI3YIOThCA. Y pe3ysisTaTi Mmopy-
LIYIOTBCSI OOMIHHI MPOLIECH, CMOBUILHIOETHCS i
IPUITUHAETCA PICT TKAHWH, BUHMKAIOTh HOBI
XiMiYHI CIIOJIyKM, He BJacTHBi opraHismy. lle
NMPU3BOAUTL OO MNOPYIIEHHS XHUTTEXISUILHOCTI
okpeMux GyHKUiIH YU CHCTEMM OpraHisaMy B
isiomy.

OkxpeMo cllil pO3rISIHYTH Jil0 paJioakTHB-
Horo BunpoMiHoBaHHsA Ha JHK. 3miun, gaki
BinOyBaloTbcs B Mosiekyaax JJHK, Hasusalotscs
Mymayiamu.

MyTtauii ycnankoBYyIOThCS i CTAlOTh TPUYH-
HOIO 3aXBOpIOBaHb OpraHi3MiB. He3HayHi MyTa-
il He MPU3BOAATH A0 6e3nocepeHbOl 3arudeni
KJITUH 1 iHKOJIMU BUABIAIOTBCS JIMIIE 4Yepes3
KiJIbKa MOKOMiHb.

JlesiKi panioakTHBHI pe4OBMHH HAKOTTHYYIOTb-
Cs B OKPEMHUX BHYTPIIIIHIX OpraHax.

2. YpoooBX YCHOro XHUTTS JIIOAMHA 3a3HAE
BIUIMBY PadiOaKTUBHHMX BMIPOMIiHIOBaHb, IO
3YMOBJTIOETBCS PI3HUMM NPUIHHAMY.

OCHOBHY YaCTUHY ONPOMiHEHHsI HaceJeHHS
3€MHOI KyJii OI€pXY€ Bill MPUPOIHUX pagioak-
TUBHMX JXepen (axepen papmiauii). Lle — npu-
POoOHUl padioakmueruil ¢hoH, AKMI CTBOPIOETHCS
B HABKOJIMIUHOMY CepeloBHUINl Mia Ai€l0 KOc-
MIYHMX NPOMEHIB, MPHUPOIHUX PadiOAKTUBHHUX
€JIEMEHTIB, 1O MICTATHCS B I'PYHTI Ta TipChKHUX
nopoJax, a TakoX y MicusX po3TallyBaHHS
aTOMHHUX €JIeKTpOCTaHUii. BruiuB npupoaHoro
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Tin pieo pagioakTUBHUX
BUMPOMIHIOBaHL MOTIEKYNH
BOLM TEX HOHISYIOTLCR. Y
pes3ynsTarti NOPpYWwylThes
0OMIHHI NpoLecH, CroRifb-
HIOETBLCA | MPUNUHRETLCR
PICT TKaHiH, BUHMUKAIOTH HOBI
XiMINHI cnonyku, He BRacTusi
OpraHisamy.

lpupon+HniA panioakTuBHWA
QOH CTBOPIOETLCS B
HaBKOJ/INLLIHLOMY CepenoBu-
L nig A€ KOCMIYHUX NPOo-
MeHiB, npupoa+Hux pagioax-
TUBHUX €/IeMEHTIB, L0
MICTATLCS B IPDYHTI Ta ripChb-
Kux nopoagax.



Y BucokoripHmux oGnacrsx,
Ale pospiaxeHe nosiTps,
IHT@HCUBHICTL KOCMIYHNX
npomeHis € GinbLioo, nopis-
HSIHO 8 IXHLOIO IHT@HCUBHI-
CTIO H& PiBHI MOPSA, & TOMY
npupoaHniA pagioakTneHniA
@ OH 36inbLIYETLCS.

HaibinbLu B&roMUM i3 ycix
npupoaHnx axepen paaiauil
€ BaxKui ras — pagoH. Y
micusix, ae snnobyBaeTsCs
PaAoH, AOIro KOHLUEeHTPpauis 8
38KPUTUX NPUMILLEHHSIX B
cepeaHboMy y Bicim pasie
BuLa, HIX y 30BHILLHLOMY
armocgepHomMy nositpl.

PagioaktueHi npenaparu
BUKOPUCTOBYIOTLCS B PISHUX
ranyssx Hayku | TexHikn, a
came: ans 6e3KOHTaKTHOIro
BUMIPIOBAHHS TOBLUNHM |
rycTuHU, BNS KOHTPOIO AKO-
cri supolis, ans BUroro-
BNEHHA marepianis i3 sanna-
HOBAHWMW BNACTUBOCTAMM,
B apxeonoriyHmx ta Gionoriy-
HUX [OCNIAXKEHHSX,

paioaKTUBHOTO (DOHY Ha JIOAMHY CYTTEBO 3Mi-
HIOETHCS 3aJieXXHO BiA Micus IPOXHBaHHS.
30kpeMa, y BUCOKOTipHUX 00sacTsx, A€ po3pi-
JKEHE MOBIiTpsA, IHTEeHCUBHICTh KOCMIYHMX ITPO-
MEHiB € OUIBIIOI0, MOPIBHIHO 3 IXHBOIO IHTEH-
CUBHICTIO Ha pPiBHi MoOpsi, a TOMY NPUPOAHHI
pamioakTuBHMI doH 36inbIyeThcsA. [IiBHIYHUA
i [TiBpeHHM¥ MOJIOCH OJEPXYIOTh padiallilo Bil
KOCMIYHMX NPOMEHIB Oinbllle, HiX €KBaTOpi-
aJIbHi 00J1acTi, Yepe3 HasgBHICTh Y 3eMJIi MarHit-
HOTO I10JIS, IKE€ BiIXWISIOE 3apsiKeHi YaCTUH-
KM, 10 pyXaloThcd 3 KocMocy. PiBHiI npupoaHoi
pafgianii TakoX 3ajexaTb Bil KOHLEHTpalil
palliocaKTUBHMX €JIEMEHTIB y Till YM Ti¥ JUISAHLI
36MHO1 KODH.

Hait6inp1 BaroMuMm i3 ycix NpyupoaHUX IXKe-
peJ1 paniallil € BaXKWii ra3 — pafioH. Y MiCIIsIX,
ne BUIoOyBaEThCA paioH, Oro KOHLIEHTpallis B
3aKpUTHUX MPHUMIIIEHHAX B CEPEIHbOMY Y BiCIM
pa3iB BMIlA, HiX Y 30BHIIIHBOMY aTMOC(EPHO-
MY MOBITpi.

KpiM nipupomgHoro panioakTUBHOTO (POHY, Ha
JIONUHY CYTTEBO BIUIMBAIOTh IUTYYHI JKepeJia
pamianii. 3a3HalOTh ONPOMiIHEHHS JIIOAM, AKi
MaloTh CIIpaBy 3 palioaKTUBHUMM BUIIPOMiHIO-
BaHHAMHM ITil 4YaC BHUKOHAHHS CIyXOOBHX
060B'saA3KiB. lle mpalliBHUKMA aTOMHHUX €JIEKTPO-
CTaHI[ifi, SOepHUX YCTAaTKOBUH, YPaHOBMX
konajeHb. OKpiM TOro, paJioakTUBHI Ipenapa-
TH BUKOPHMCTOBYIOTHCSI CbOTO/IHI B Pi3HMX raJy-
35X HayKM i TeXHiKM, a came: i OE3KOHTaKT-
HOrO BHUMIpIOBaHHSl TOBIIMHU 1 TYCTMHH, JUISA
KOHTPOJIIO AKOCTi BUPOOIB, Isi BUTOTOBJIEHHS
MaTepiaiiB i3 3aIJIaHOBAHUMM BIaCTUBOCTSIMM,
B apXeoJIOTiYHUX Ta OiONOriYHMUX JOCHIIKEH-
HSAX, VIS ONMPOMIHEHHS NYyXJIMH y MEAMLMHI.
KpiM TOro, pamioakTMBHi PE€YOBMHHM MOXYTb
MOTPAIUIATH J0 HAIIOro OpraHi3My 4yepes opra-
HM IuXaHHA ab0 pa3oM 3 1Xelo.
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MepesipTe cebe

R 1, gl et

SKi BM 3Ha€Te WITYYHI JKepea paniaiiii?

Y yomy nojisirae i palioaKTUBHMX BUIPOMiHIOBaHb Ha PEYOBUHY?

[Ilo BinOyBaeThCs i1 €10 paniOaKTUBHUX BUMIPOMIHIOBAHb Y )XMBHMX OpraHi3Max?
JI0 9Oro pM3BOANTH TEHETUYHA JIisl Pa/lioaKTUBHUX BUIIPOMiHIOBAHB?

Yum 00yMOBIIEHO TPUPOAHUI pamioaKTUBHMIA HOH?

Binx yoro 3anexuTs piBeHb IPUPOIHOI paiaLiii?

Miarorynre noBiAOMNEHHS
1. ITyyHi pxepena panialiii B mo6yTi i TEXHiL.

2. biosoriyHi peakiii opraHi3My JIIOQMHM Ha BIUTUB HOHI3yI04OTO BUTIPOMiHIOBAHHS.

§45 Ado3umerTpina

1. [lis pagioakTUBHOTO BUIIPOMIiHIOBAHHSI Ha
OpraHisMm JIIOIMHOIO He BimuyBaeThbes. ToMy Bei
JUKepeaa panioaKTUBHOTO BUIIPOMIHIOBAaHHS Ta
IXHIO JIil0 Ha XMBi OPraHi3Mu HEOOXiIHO peTellb-
HO KOHTposoBaTu. HesanexHo Bin Buay pamio-
AKTUBHOTO BUIIPOMiHIOBAHHS HOro BIUIMB Ha
PEYOBHHY OLIHIOIOTH 3a eHepeiero, sIKa TOrIMHA-
ETHCS OAMHUIIEIO MACH Li€l pEeYOBUHU, OCKIJIBKM
caMe BHACJIJIOK TepelaHHs eHeprii BilbyBaeThcs
MOHi3allis MOJIEKYJT pEYOBHHH.

BHacninok Benukoi HeOe3Nnekw [UIst JIOAMHU
Oyb-SIKOro palicakKTUBHOTO BUIIPOMiHIOBAHHS B
3aKOHONIABYOMY ITOPSIKY 3aIPOBAIXYIOThCS Mipu
nepecmopoeu. Hacamnepe, ycTaHOBJIEHO MaKCH-
MaJIbHO TIPUITYCTUMI 0o3u eunpominoeanus. Po3-
PI3HSAIOTb hO2AUHYMY, eKeieareHmHy Ta eKcno3u-
YiliHy 1031 BUIIPOMIiHIOBaHHA.

[TornuHyTOI0 1103010 BUNPOMiHIOBAaHHS D
(a60 103010 BUIIPOMIHIOBaHHSA ) HA3UBAETHCS Bijl-
HOLIEHHS MOTJIMHYTOI ONPOMiHIOBAHOIO PEYOBU-
HOIO eHeprii 10 Macu PeYOBHHH.

Jlo3a BUNPOMiIHIOBAHHS PO3pPaxOBYETHCS 3a
tbopmyioo: E

D=—,
m

187




1 I'p — ue 403a BUNPOMiI-
HIOBaHHS, 3a SIKOI Onpo-
MIHIOBaHIA PEYOBUHI
macowo 1 kr nepegaerscs
eHepris 1 x.

KZ

W

MoryxHicTio aosn N

Ha3MBAaETbCA BIAHOLIEHHS

normMuHYTOI 403K [0 Yacy:
o =

N=—

| t

oAU

ExsisaneHTHa 003a Dg,g
AOPIBHIOE NOIMUHYTIA
A03i BUNPOMIHIOBaHHS,
NOMHOXEHIN Ha koegiLyi-
E€HT, SKWUA XapaKkTepusye
GionoriyHy ePeKTUBHICTL
UbOIro Bnay panioakTus-
HOIO BUINPOMIHIOBAHHS.

ne E — eHeprisi, NOMIMHYTa ONMPOMiHIOBaHOIO
PEUOBHMHOIO; M — Maca ONpPOMiHIOBaHOI pEYOBHUHH.

OnMHMLEIO 103U BUITPOMiHIOBAHHS B CUCTEMI
Cl € epeir (Ip).

1 Ip — ue do3a 6unpoMinIOBAHHA, 3G AKOI ONPO-
MiHtoeaniu pewoeuni macoro 1 ke nepedaemvca
enepein 1 /xc.

Otxe, 1 I'p= lﬂ'm ;

K

[MornnHyTa /1032 3a€eXUTb Bill eHEPTii BUMPO-
MiHIOBaHH$ Ta Bil XiMiYHOIO CKJiaay OMpOMiHIO-
BaHOI peYyoBMHU. 3a IHLIUX OAHAKOBUX YMOB
MOMIMHYTA 103a € TO GinbLIOIO, WO OUILILIUM €
yac BMMPOMIiHIOBaHHS, TOOTO nozauxyma do3a
HAKONUYYEMbBCA 3 YACOM.

[MoTtyxnuicTio 1031 N HA3UBAETLCA BiHOWIEHHA
NONIHHYTOI 1034 10 4acy:

ne D — nornuHyTta 103a BUMPOMIHIOBAHHS,
! — 4yac BUMPOMiHIOBaHHS.

Oounuuero nomyxciocmi do3u e cucmemi CI €
2peit 3a cexyndy: |N]| = Ip/c.

3anam ‘amaiime: NOTYXHICTb 1034 3MEHLLUYEThb-
cst 0OepHEHO MPOMOPLIHO N0 KBagpara BiACTaHi
Bia [Kepeia paiioakTUBHOTO BUITPOMiHIOBaHHS.

3po3yMiJio, LIO Pi3Hi panioaKTUBHI BUTIPOMiHIO-
BAHHSI MO-Pi3HOMY HilOTh Ha XUBY TKaHUHY. TobTO

32 OIHAKOBOI MONTMHYTOI 1031 3MiHH Y XHUBIH TKa-

HUHI OYIVTb pisHuMU 31EXHO Bill 6udy paliOaKTUB-
Horo BunpomMiHioBaHHsi. Lle HeobxiaHO BpaxoByBa-
TH, HacaMIiepe, AIsl 3aXUCTY Bill pamialtii.

Tomy 15 OUIHKM 6Bion02ivH020 BIUIMBY paio-
AKTUBHOIO BUTIPOMiHIOBaHHS BBOIAWTBLCA eKkeiea-
AeHmHa 0osa.

ExsiBanentna n03a D,,, AOPiBHIOE MOLTHHYTIi
1103i BUNPOMiHIOBAHHSA, IOMHO)XKeHii Ha KoediuienT,
SKHii XapakTepu3sye Oiosoriuny e(eKTHBHICTb IbO-
ro BHAY pajioakTHBHOTO BHIIPOMiHIOBAHHS.
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ExBiBaJlEeHTHa 1032 pO3paxoBYEThCH 3a (op-
MYJIOIO:

| D, = kD,

ne D — nornuHyta A03a; k — koedilieHT 6io-

JIOri4yHO1 e(heKTMBHOCTI LILOI0 BHAY PaliOaKTHB-
HOI'O BUIIPOMiHIOBaHHSA.

Hns 6eta- i raMMa-BUNIPOMiHIOBaHHS Kk = 1,
s anbga-BunpoMiHioBaHHsa k = 10. Orxe, ans
XMBUX OpraHi3MiB ajib(a-BUNIPOMIHIOBAHHS €
HabaraTo HeGe3neyHiluM.

Odunuyero eumiprosanns exeiearenmuoi do3u 6
cucmemi CI € sueepm (3B), Ha3BaHMIl Ha 4ecTb
OIHOIro 3 MepIIMX NOCHIAHMKIB i3 pamianiiHoi
besnexku:

[D,.] = 3B.

3po3yMisio, WO pagioaKTHBHE BHIIPOMiHIO-
BaHHA Jli€ He JIMIIEe Ha XWBi Opradi3Mu, a i Ha
MOBITPs, KPi3b AKe BOHO MpoxoauTth. Lls ais Bu-
ABJISIETbCA B MOHi3allil MOJEKyl MoBiTpsa (Ipu
LIbOMY 3a PaxyHOK YTBOPEHHS JOJAaTHUX MOHIB y
MOBITPi BUHMKAE NIEBHUM 3apsAl) i XapaKTepusy-
ETBCS eKCRO3UYILHOI0 003010 BUNDOMIHIOBAHHA.

Excnosuniiina 1o3a sunpomimosanns D,, . 1opis-
HIOE BiIHOLIEHHIO 3apsANY, AKHIi YTBOPHBCA B NOBITPI
BHACHINOK #oHi3anil min amielo pagioakTHBHOro
BHIIPOMIHIOBAHHSA, 10 MACH HOHI30BAHOIO NOBITPA.

Excrniosuuiiina no3a po3paxoByeTbes 3a dop-
MYJIOIO:

e g — 3apsj, SKHUil YTBOPUBCS B MOBITPi BHa-
CJTIOK MOHi3allil; m — Maca iiOHi30BaHOI'O NOBITPI.

Ha npakTtuui excnosuiliiiHa 103a Haifqacrilie
BHUMIpIOETBCS B pemeenax (P):

[Dexc] o

ExcnosuuiiiHy 103y MOXHa BHpa3MTH 4epes

IIOI'THHYTY 403y
1P=28,77:10" Ip.

HopManbHuUM npHpoAHMM pafiauifiHUM

(oHOM yBaxaeTbes 15- 20 MxP/ron.
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Ekcnosuuivina nosa sunpo-
MiHI0BaHHS! D g, AOPIBHIOE
BIAHOLUGHHIO 3apsay, SKU
yTBOPUBCS B NOBITPI BHAcNi-
A0k WoHIsauil nig nieto
pPanioaKkTMBHOIO BUMPOMIHIO-
BaHHSA, 40 Macu MOHI30BaHO-
ro nosiTps.

HopmaneHum npupogHum
paagiauiiium ¢poHom yBa-
xaetsca 15 - 20 MkP/roa.



puc. 111

LoeanmeTpn = npnaaam,

skl GikoyIOTh NOTYXHICTb
paaloakTMBHOIo BUNPO-

MIHIOBAHHA,

HageniMo opiemogHi 003u BUTIPOMIHIOBAaHHS:

e]l-2M3B - IPUPOIHE ¢oHOBe oOI1pO-
MiHEHHS 3a DIK;

e 0,01 — 1 M3B — MOJIT Ha JIiTaKy 3aJIEXHO
Bil TPMBAJIOCTI 1 BHCOTH

MOJILOTY,
e2—-3M3B — ompoMiHeHHs 3a QIIOopo-
rpadii iereHs;
e2—3M3B — ONnpoMiHEHHs Iig 4Yac

penrtreHorpadii 3y6iB.

V pa3si omepXaHHs 3a KOPOTKMH IPOMDKOK
yacy 1034 B 4 Ip, po3noniyieHii mo BCboMy Tily, il
GiosioriuHa Hebe3rneKa BUSBJISEThCS TAaKOIO BUCO-
KOI0, IO JIIOAUHA THHE.

Axmo x no3a B 4 Ip o1epXy€eEThCA MPOTATOM
KUTBKOX POKiB, TO, BHACIIOK 3aTHOCTI HESKHUX
PEYOBMH [0 BiIHOBJIEHHS, CTaH 3/I0POB'sl JIIONU-
HM TTOTipIIYETHCA.

Jlo3a, sika ckinanae 2 Ip, BUKIIMKA€E IPOMEHEBY
XBOpOOY.

e JIns KOHTPOJIO 3a DiBHEM HOHI3yIOYMX
BUIIPOMiHIOBaHb BUKOPUCTOBYIOTHCS J03HMETPH
— npunadu, AKi Qikcyroms nomyxcnicmo padioak-
muero2o eunpomintosanns (puc. 111).

YV no3uMeTpax BHUIIPOMiIHIOBAaHHS PEECTPY-
€ThCS 3a JOIOMOTH JIIYMJIbHHUKIB 3apsJKeHMX
yacTUHOK. Jlo3uMeTpu 3a0e3redyloThCs IpH-
CTPOEM, SIKMi aBTOMAaTHYHO IIO/Ia€ 3BYKOBUH
abo CBITJIOBMM CHUTIHaJ, SKIIO HOTy)KHICTb
pafioakKTMBHOTO BUITPOMiHIOBaHHS nepeouUTb-
LIYIO JOMYCTUMY BETUYHHY.

[IuTaHHS, $IKi CTOCYIOThCS GioJyoriyHOi Aii
pagioaKTMBHMX BHIIPOMiHIOBaHb, CbHOTOIHI €
0COOGJIMBO aKTYaTbHUMHM i BAXIMBUMU VIS BCIX,
XTO LIKaBUTHCS MpobIeMaMH BiliCbKOBOI CTpare-
rii, sOepHOI €HEepreTMKH, BUIIPOOYBaHHIMH
siepHOi 36p0i,3aCTOCYBaHHAM pPajliOHYKIIi/IB,
ANEPHUMH JOCIIIKEHHIMH.
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MepesipTe cebe

Y yomy nossirae HaiGiTbIIA HeGe3neKa paxioaKTUBHOTO BUIIPOMiHIOBaHHSA?
3a SIKMUM NapaMeTpoM OLiHIOIOTh BILUIMB Ha PEYOBUHY palicaAKTUBHOTO BUITPO-
MiHIOBaHH#?

1llo Ha3KBaIOTh NOIIMHYTOIO 03010 BUTIPOMIHIOBAHHS? €KBIiBAIEHTHOIO 11030107
EKCIIO3ULIHHOIO 1030107 3anuiiiTh GOPMYITH TS BUHAYEHHS 1IMX BETHUMH.

B SKWX OIMHMUSX BUMIpDIOIOTECS TNODIMHYTA 103a? eKBiBAJIEHTHA no3a?
€KCIo3uLiiiHa 103a?

Ilo Take MOTYXHICTb 1031 BUNPOMiHIOBaHHS? B KMX OMMHUISIX BOHA BUMi-
PIOETHCA?

SIK 3anexuTh MOTYXHICTh HO3M BiI BiICTaHi IO JDKepenna paaioaKTUBHOIO
BUIIPOMiHIOBaHHS?

Yomy nopiBHIOe KoedilieHT GiooriuHoi edekTUBHOCTI WIS Geta- i ramMmma-
BUIIPOMiHIOBaHH:A? aibda-BUIIPOMIHIOBAaHHS?

Axuit npupoaHiii panianiiHuit GoH BBAXAETHCS HOPMATBHIM?

Y YoMy nonsirae NpU3HAYEHHS J03MMETPIB?

3aspnanna 18

[TormuHyTra n03a, SIKY JIOAMHA OTPUMYE Bil KOCMiYHHX IIPOMEHIB, NOPiBHIOE
0,0004 Ip 3a pik. Pospaxyiite normuHyTy 103y BUIIPOMIHIOBaHHS, SIKY BM OTpUMa-
JIY BiJl KOCMIYHMX IIPOMEHIB 3a YaC CBOT'O XUTTS.

BukopucroByloun naHi momepenHboi 3amaui, pPO3paxyiTe MOTYXHICTh 103U Bil
KOCMiYHMX IIPOMEHIB.

Bu 3arenedonyBanu 1o ciyx6u nporuo3y rnoroau i Ai3HaIuCs, 110 piBEHb pania-
uii fropiBHIoe 12 MKP/rox. O64ucite, YoMy mpu LIbOMY JOPIBHIOE MOTYXHICTh
MOIJIMHYTOI JO3H.

JlocainHUK npaliioBas i3 pafioaKTUBHUMU IIperapaTtaMu, 10 MiCTWIHU anbda-ya-
CTHHKH, i OTpUMaB 103y BUnpomiHioBaHHs 0,05 Ip. Yomy nopiBHI0€ Tipu LILOMY
€KBiBaJICHTHa 103a?

46 flnepHa eHepreTuka.
Po3BUTOK aaepHOT eHepreTuku B YKpaiHi.

Exonori4yHi npo6nemu sgepHoi eHepreTukm

1. Binkpurtss BekkepeneMm pamioakTHBHOCTI

Ta NMOAAJBILI TOCIIIDKEHHS MMOKa3aJlH, 110 Beepe-
IVHI aTOMa MICTAThCSI BeJIMYE3Hi 3aMacu eHep-

rii,

SIKY HECYTh 3apsK€Hi1 YaCTUHKHM, 1110 BWJIi-

TaloTh 3 atoMiB. Crajio O4eBMIOHO, IO AdepHa
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Gmmwmunw
wmn-mmw
Ma CKIRBL0BI YT T

Y 1939 p. Gyno onepxano-
BRONMOCT MPO PO3INAM
BAXKOTO AP ypaHy Ha
mmwm;;

eHepeiss micmumoscsa 6 A0pax amomié pi3HUX ene-
meHTiB. HeoOxigHo 6y/i0 JulIe HABYUTUCH II
3BiITM OAEPXYBaTH.

BinToni sinepHa ¢i3uka rnoyaia mBUIAKO po3-
BuBaTUCh. Pi3MKKU Hamaranucsi BAKOHATH 20406-
He 3a60aHHA — GUBIAbHUMU  BHYMPIUHbOAOEPHY
enepeito. Byno 3po3ymino, Lo Mic/s LbOTo JIOA-
CTBO 0depicums HeguvepnHi 3anacu ewnepeii, siKi €
BKpail HEOOXiAHMMU B YaCH CTPIMKOTO PO3BUTKY
TEXHIKH.

OpepXaTv BHYTPiLUHbOSIIEPHY E€HEPTil0 MOX-
Ha 6yJ10 ciocoBoM nodiny 8axckux A0ep Ha ckaado-
@i wacmuHu, abo wWAAXomM cuHmesy nezkux adep. Ane
K ue 3pooutu? Haiibuiblu npuaaTHUM METOIOM
BUSIBUINCD 0epHi peaKuii — nepemeoperHs S0ep y
pesyabmami ixHbol 63a€MO0IT 3 IHUUMU YACMUHKKA-
mu. Binblicte i3uKiB TOro yacy AOCHIIKXYBaNH
MEpEeTBOPEHHs SIEP 8AXNCKUX EJIEMEHTIB, 30KpeMa
ypany, npy 6omGapayBaHHi ix HeiiTpoHamu. Heit-
TpoHu Gy1m o6paHi 3aBIsIKM CBOIH OCHOBHIM 3/1aT-
HOCTI — /1€2KOMY NPOHUKHEHHIO 6cepeoury soep 3a
PAxXyHOK 6i0cymHocmi eneKkmpu4Ho2o 3apaoy.

Hapewri, B 1939 p. Gyn0 onepxaHo nepiui
eKCNepUMEHTAIbHI BiIOMOCTI MpO po3naa Bax-
KOro siapa ypaHy Ha 1Ba NMpUGINM3HO ONHAKOBI
sipa, aje MEHLL BaXKi, 3 6UOLNEHHAM Genu4e3HOl
enepeii. Lleit npoiiec 6y10 Ha3BaHO NOGINOM 8AXNC-
Kux sidep.

LLlo X ycTaHOBWUJIU BYEHi?

Siapo ypaHy wmictuth 238 HykaoHiB. Take
CKYMUEHHS! YaCTUHOK HYKJIOHIB € HECTIHKUM.
JIOCTaTHbO JIMLIE OAHOrO <«MOLITOBXY», POJib
KOTO BUKOHYE HEHTPOH, 11106 CTANOCs HECNOMi-
BaHe: siAPO YpaHy CTPIMKO pO3Nana€ThCsi Ha MBI
yacTuHM (yaamkn mnoainy). | o6buaBi 4acTHHHU

(sizpa Gifbll JIETKUX €JIEMEHTIB) PO3JITAlOThCA B

pi3HMX HanpsiMKax, 3a6upalouu i3 cobolo eHep-
rilo, 110 BUAUISAETLCS B TMPOLIECI po3nany.

Tak BinGyBaeTbca noain ogHoro sapa. EHep-

risi, siKa MpM LIbOMY BUALIAETLCS, € CYTTEBOIO, Al
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JIMLIE Ha piBHI MiKpocBiTy. U151 onepXaHHS BEJIU-
4e3HOI eHeprii B Ipoleci noainy siep Tpeba pos-
OUTMTH MUTBAOHM MiNBSpAiB sifep ypaHy. Aje ne
B3SITM IUIA LIbOTO HEUTPOHM, SIKi BHUKJIMKAIOTh
noAis sapa?

BusiBunocs, mo 3abe3nevyyBaT¥ HEHTPOHHU
MOXe caM ypaH. Bu BXe 3Haere, 10 simpa BCix
BaXXKUX €JIEMEHTIB «I1€PEeOOTSKEeHI» HEHTPOHAMMH.
A 1A YTBOPEHHA fOEp, AKi € ylaMKaMHM IOAiTy i
MICTATBCA B CepeAHiifi 4YacTUHiI mepiogu4yHOi
cucreMHu eneMeHTiB MeHneneeBa, mnoTpi6Ha
' MEHIIa KUTBKiCTh HelTpoHiB. ToMy mix yac moairy

" Spa ypaHy BUAUISETHCA JEKUIbKA «3aliBHX» HE-
TPOHIB — Bill ABOX 10 TpboX. KOXHMIA 3 1IMX Hel-
TPOHIB Ma€ €Heprilo, JOCTaTHIO Ui TOro, o6
PO3IUTKTH iHIIe AApO ypaHy. BuBinbHeHi HeliTpo-
HH, CBOEIO Yeprolo, po3aiiATh HOBi sAApa. TakuM
yuHOM Oyne minuTuca nemani Ginblua KiTbKiCTh
fnep, IO 3YMOBUTH Henaii Outblue BUAUIEHHS
eHeprii. Tak BMHUKAE .aHur0e06a peakyis (pHUC.
112). SAxumo naHuUorosa peaxliisi TpUBaTHME
HeoOMexeHo, i Oynme Hexepoeanol, TO eHeprii
BUIUTUTBCSA CTUIBKM, 1110 BinGyaeTscs gesuuesnuil
eubyx. CaMe Takuit npouec BinbGyBaeTbcsi 3a
BUOYXy amomnoi 6ombu. OTXe, HeKepoBaHa JIaH-
LIOroBa peakllis BUKODUCTOBYETBHCA JHINE Y
BOEHHMX LILUIAX.

HOns norpe6 eHepreTHKH,T006TO M1 MOCTiiHO-
ro BUKOPMUCTaHHS SIIEPHOI eHeprii, HeoOXimHO
CTBOPUTH B YpaHi Keposary I T'OBY peaxllilo.

o ue o3Hayae? Lle o3Havae, 110 KiTbKICTh HEM- |

TPOHIB, 1[0 BUKJIMKAIOTh IOALT HACTYITHUX SHEP,
He TOBHMHHO 3pOCTaTH JaBMHoOMOZiOHO. [Ins
- IIbOr0 HEUTPOHM LUTYYHO CIOBUIBHIOOTE. EHeprii
HEUTPOHIB NpH 1LIBOMY 3MEHILYIOTHCSA i BOHU BXeE
HE B 3MO3i po3ainutv HacTymHi sigpa. Ilpoiec
MOXHa BiIpery/ioBaTH Tak, IO KiIbKiCTh IOILUTIB
A0ep Y KOXHMII MOMEHT 4Yacy 3ajlMIlaThCcs CTa-
maM. OcCkKinbKM TOOiN simpa — I eHeprid, fAKa
BUAUISETHCS, TO 3a KEPOBAHOI peakilii 1151 eHepris

7 *Gisuka, 9kn." 193

IMig 4ac noginy sippa ypaHy
BUAINAETLCA AeKinbKa «3au-
BUX» HEUTPOHIB — BiO ABOX
A0 TPbOX. KOXHMUA 3 Unx
HEeWTPOHIB Mae eHepriio,
AOCTarHIo Ans 1oro, wob

po3ainnTY iHLWe Aapo ypaHy.

puc. 112

kw0 naHWorosa peakuis
OGyae npoaoBxXysaruch
HeobmexeHo, Oyne Heke-
POBaHOIO, TO eHeprii Buni-
NINTLCA CTinbkun, Wo sigby-
AeTLCH BeNNYe3HNI
Bnbyx. Came rakunii npo-
uec sinbysaeTsca 3a
BuGyxy aroMHOi 6oMOM.



3a nepioy 3 1977 p. no 1989 p.

6ynio seenerHo 16 eHepro-
610KiB 3aranbHOK NOTYXHi«
cTio 14 800 MBT Ha 5 arom-
HUX CTanuisx: 3anopiaskin,
PiBHEHCEKIN, XMeSIbHULLKIN,
YoprHobunecekiv, NisaeH-
HOYKPaIHCBKINA.

b
L)

3apa3s B Yxpaini ghote 4
ATOMHI eNeKTPpOCTaHLil:
3anopisbka, PieHeHcbka,
XmenvHuubka, lisaeHHo-
ykpaiHceka.

Oyae, BiAMOBIAHO, 3AJIMIIATUCS CTAJIO, a, OTXE,
Oylie 3aIMIIAaTUCh CTAJION0 i MMOTYXHICTh peakilil.

KepoBaHi IaHLIIOrOBi peakilii 3AiACHIOIOThCS B
SIIEPHUX peaKTopax, fAKi BCTAHOBIIOIOTHCS Ha
aTOMHUX €JIeKTPOCTaHLIisIX.

’. ATOMHA eHepreTuka B YKpaiHi pO3BHU-
Ba€eThbes 3 1977 p., Koiu 0yJi0 BBEAEHO B €KCILIY-
arauilo nepmuii 610k YopHobunscekoi AEC
(puc. 113). 3a mepion 3 1977 p. no 1989 p. Gyno
BBEJIEHO 16 eHeproOJIOKiB 3arajibHOIO ITOTYXHi-
ctio 14 800 MBt Ha 5 aTOMHUX cTaHLisX: 3amno-
pi3bkiii, PiBHeHCBKilt, XMeabHULBKIK, YopHO-
omnbchKii, [TiBDeHHOYKpaiHCBKIiA.

3apa3 B YKpaiHi Jil0Tb 4 aTOMHi €J1IeKTPOCTaH-
uii: 3amopi3eka, PiBHeHCbKa, XMeJIbHULIbKA,
[TiBneHHoykpaiHceka. YopHoOunbceky AEC
Oyno 3akoHcepsoBaHo B 2003 p. Binbwe 50 %
eJeKTpoeHeprii B YKpaiHi BUpOOJSIETbCH Ha
ATOMHMX €JIEKTPOCTaHIIisX. 3a KUIBKICTIO peak-
TOpiB Ta IXHBOK TMOTYXHICTIO YKpaiHa Iiociaae
BOCBME Miclie y cBiTi. inepHa eHeprisi B YKpaiHi
BUKOPMCTOBYETBCS B YCIX raay3sX HapOIHOro
rocrogapcTsa — IIPOMMCJIOBOCTI, MEIULIUHI,
CLIBCBKOMY rOCIOApPCTBi, HAYKOBUX JOCIIiIKEH-
HSIX, @ TAKOX Y Mo0yTi.

B YkpaiHi € noxnaau ypaHosoi pyau. [lianpu-
€MCTBA 3 BUIOOYTKY i nepepoOKu ypaHOBO1 pyAH
po3rtamioBaHi B JIHimponeTpoBChbKiii, Mnxona’iB-
CBKiii Ta Klponorpam:bmﬁ obnacrsix.

TIpo6nema simepHOi €eHEpreTUKY OCOOIMBO aKTy-
aTbHa Wi Ykpainu. dyxe BeJIMKOlL LIKOIU €KOJIOo-
rii, MpUYOMY He JiMIlIe YKpaiHi, 3aBIaja KaTacTpo-
¢da Ha YopHOOUIBECHKIN aTOMHIi eJIeKTPOCTaHLLi,
o craiacs 26 xBiTHa 1986 p. ¥V pesyasrari 1noHan
41 THC. KB. KM TepHTOpii 6ys10 3a6pyIHEHO pamio-
Hyktinamu. Bimseko 46 Tuc. ra opHoi 3emti Ta 46
THIC. T JIiCY 3a PiBHAMM 3a0pyIHEHHS BWIY4EHO 3
supobHuiTBa. Ille it choromHi eKonoriyHy Hebes-
MeKy CTAHOBJIAThH PaliOaKTMBHI PEYOBUHH, BUKH-
HYTI IiJ] 9ac aBapii Ta 3aKPUTi MiCKOM i OETOHOM. -
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Y HopmanbHOMy po6Go4YyoMy cTaHi aTOMHi
eIEKTPOCTaHILIil 3aBOAIOTh €KOJIOrii HaBKOJIMIII-
HBOT'O CEpENOBUIIIA MEHINIOI IIIKOIM, HiXK TEIUIOBI,
abo rigmpoenexkrpocraHuii. Insg nMpomyKTHBHOro
MOAAJIBLIOrO PO3BUTKY aTOMHA €HEpreTMKa Mae
BiITIOBiIaTH PSLY BUMOT, Cepel IKHX:

» 3abe3rne4YeHHs JIIOACTBA NAJTMBHUMH pecyp-
caMu uYepe3 e(heKTHUBHE BMKOPMCTAHHS
IIPUPOOHOIO YpaHy, a HaJaJi, il Topilo;

® YHEMOXJIMBJICHHS Oyab-sAKUX aBapiif;

® €KOJIOriYHO Oe3neyHi BUpOOHUIITBA eHepril
Ta epeKTHBHA YTWIi3allis BiAXOiB.

HuHi BYeHMMMU B pi3HUX KpaiHax BeIETHCSI aKTUB-

HUH MOLIYK SINEPHUX TEXHOJIOTIH I MaliOyTHHOTO.

OcHOBHe 3aBHaHHA B 06JIacTi pamiaLliiHOroO
KOHTPOJIIO — HE JOITYCTHUTH IIOMITHOIO 3pOCTaH-
HS PiBHA panioakTUBHOro GoHy. [ po3s'sa3aH-
HA LIi€1 3a1a4i KOXHa JIIOAMHA Ma€ 6yTH 06i3HaHa
3 Qi3MMHUMU OCHOBAMH SIIEPHHUX I1€PETBOPEHD;
3HaTH, IK B3a€EMOJIi€ ifOHi3yI0Y€e BUIIPOMiHIOBaH-
HS 3 PEYOBUHOIO, K BIUIMBAE paliallis Ha XUBUiA
OpraHiaM; MaTM 3HAHHA IIPO JOIYCTHUMi AO3U
BUNIPOMIHIOBaHHS Ta 3aXONM 3aXMCTy HaCEJIEHHSA
Bil [ii pamioaKTUBHOIO BUITPOMiHIOBaHHs. Came
TOMy HEOOXiIHi IOYaTKOBi 3HAHHSA IIPO SNEPHY
EHEPreTUKY BH OEPXYETE B OCHOBHIM IIIKOJIi.

Ocrosre 3asnanms B
O0N1aCTI pafiauiiHoro xor-
TPOMO ~ HE [ONyCTUTH
FOMITHOrO 3POCTAaMHHS DiBHS
pamxmsnoro Porry. Ans
Po3e'a3anms el aanayi
KOXHa moamna mae Oyrv
o6iznana 3 Qiamsrnmm
OCHOBaMM SOEPHNX NEPEe-
TBOPEHb, 3HaTV, K B3aEmMO-
L€ ROHIBYIOHE BIAMDOMIMHIO-
BarHHs! 3 PEYOBUHOW, AK
BIIMBaE PaiaLyss Ha Xnewi
OPramiam,; Marv 3HaHHs NPo
LBOTYCTHMI LO3H BANDOMI-
HIOBAHHS Ta 3ax00M 3aXmCTy
HacenewHs Bif [l pamioax-
TUBHOIO BUMPOMIMIOBAHHS.

B Rl BT s B3 A it D

Mepesipre cebe
Ilo BuOisieThCA Mix Yac moainy sapa?

}Ix i10yBa€eTHCA MOMLN AApa ypaHy?
TaKe JIAHLIOroBa peakiis?

——
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Ile BUKOPHCTOBYETBCSI KEPOBAHA namnomnapeaxum HEKEPOBaHa JIAHIIOIOBA peakllist?
Aki aToMHi €/IEKTPOCTAHIIII CbOrO/IHI Jif0Th B YKpaiHi?

Y YoMy nosAraoTh €KOJNIOriyHi MpoGaeMH BUKOPHCTAHHS SIEPHOI eHeprii?
Hxl 3an,uaHHn CTOSITh nepcn cyqacnom aTOMHOIO enepn:mxoxo‘?

e PO —

e —— ——— et~ el

HaneciTe Ha KOHTYpHY KapTy YKpaiH# OCHOBHi aTOMHi €JIEKTPOCTaHILii Ta MiCIIs
posTalryBaHH# ITOKJIa/liB ypaHOBOi pyau. Kapry Bkieiite B 301mmT. 3po6iTh BUCHOBOK
1O/I0 IPUPOIHOTO PalioaKTUBHOIO GOHY Ha TEPUTOPii YKpaiHHu.
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Y3ArAJIbHEHHSA PO3ATY

«ATOMHE SAPO. SAEPHA EHEPIETUKA»

Po3BuTOK XiMil i (hi3MKH MOBHICTIO ITIATBEPAUB aTOMHY CTPYKTYPY PEHOBHHH.
ITicnst BinkpuTTA enekTpoHa B 1897 p. cTano 04eBUAHO, IO BCi aTOMM MiCTSTh
e1eKmpoHU i IBJISLIOTH COGOI0 CKAAOHY eneKmpuHHy Cucmemy.

OXHUM i3 HAHGLTBII IPYHTOBHMX CTIPOCTYBaHb 6araToBikoBOi ifiei o0 Hemo-
IUTBHOCTI aToMiB 6ys1o BinkpuTTa B 1896 p. dpanuysskum disukom AHpi bek-
KepeJieM SIBMILA PafioaKTUBHOCTI. Pewosunu, AKi eunyckanu Hegioomi eunpomi-
Hi08aHHA, GYI0 Ha3BaHO padioaxmueHumu. HoBa BIacTMBICTh DEYOBHUHY, TIOB'sI-
3aHA 3 HASTBHICTIO 0C06AUBUX 8UNPOMIHIOBAHD, liCTANIA HA3BY padioakmueHocmi.
Nocnimkennsi Pesepdopna i Comni mpuBean DO OCTATOYHOrO 3'ICyBaHHA
¢isuuHoi npupoau anbda-, Gera- i raMMa-TpoMeHiB. Anbda-npomeHi (abo
anbha-yaCTUHKM) — 1ie TIOTIK sep rediio. Bera-npoMeHi (uu GeTa-4aCTHHKH)
€ TIOTOKOM EJIEKTPOHiB, raMMa-IIPOMEHi — LIe «XKOPCTKE». eJIEKTPOMarHiTHe
BUITPOMIHIOBAHHS1. BCi 60HU BUAGUAUCA WIKIOAUBUMU NS HCUBUX Op2aHiaMmis.
ITicns BCTAHOBJEHHA CKIamy BUITPOMIHIOBAHHA DPaliOaKTHBHMX PEYOBMH
CTAJIO OUYEBUIHO, 1O padioaxmueHicms — ye po3nad 30ep, a, OTXE, nepemeopeH-
HA 00HUX eneMenmis Ha iHui.

Ha mizcrasi nocminuux dakris Pesepdopa 3anponoHysas sdepHy (naanemap-
Hy) momenb 6ysosu artoma. Ilicns BiIKpMTTH HEHTpOHA BimoMi iznku
II. I. Isanenxo i €. M. TanoH BUCTIOBW/IM TiMoTe3y LIOA0 NPOMOHHO-HeUmpOH-
Hoi 6yIOBM Anpa.

V peayssraTi Aii pagioakKTHBHOTO BUITPOMiHIOBAaHHS B pe4yoBMHI MOXe Binby-
THCh HOHI3allis — BipUB eIEKTPOHIB Bill aTOMiB. ;
Hpupodnuii padioaxmuéruii hon CTBOPIOETECHA B HABKOTHILIHBOMY cepenoBMiLi
Mix Ji€l0 KOCMiYHMX TMPOMEHIB, MPUPOTHMX PamiOaKTUBHMX eJIEMEHTIB, IO
MiCTATBCS B IPYHTI Ta TipChKMX MOPOJAx, a TAKOX Y MiCUSAX pO3TallyBaHHS
aTOMHMX eJIeKTpOCTaHIill. BIUIMB NPUPOTHOIO PaxioaKTHBHOIO dony Ha
JIOIMHY CYTTEBO 3MIiHIOETHCS 3a/IXHO Bill MiCLs MPOXMBAHHS.

BHac/liIoK BeMMKoi HeGesreky Wi JIOOWHMU Oyab-KOTO PaXioaKTHBHOIO
BUIMPOMIHIOBAHHS B 3aKOHONABYOMY IMOPANKY 3alpOBa/KYIOTBCA Mipu nepe-
cmopoeu. Hacammepe[l, yCTaHOBJIEHO MaKCHMAJIbHO MPUITYCTUMI do3u eunpo-
Mintoganns. PO3DI3HAIOTL no2auHymy, eKeieaneHmHy Ta eKcno3uyiiiny HDO3U
BUIPOMiHIOBaHHS.

PafioAKTUBHI pEeYOBMHHM XapaKTepU3YIOThCS axmuenicmio A. AKTUBHICTb
XapaKTepU3ye iHMEHCUBHICMb 6UNPOMIHIOBAHHA BCIET peHOBUHU (a He OKpeMOro
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Aapa). AKTUBHICTh PalioaKTUBHOI DEYOBHHU He € BeAU4UHOI0 cmanolo i 3a-
JIEXUTH BiJl TOTO, CKUTBKM 3[IaTHUX JIO posna,ny siiep MICTHUTBCS B PaJliOaKTHB-
Hi¥l pe4YOBUHI HAa JaHOMY €Talli po3namy.

- Jlis moTpe6 eHepreTMku, TOOTO WIS noc'nﬁﬂoro BUKOPHMCTaHHS SIEPHOL
eHeprii, HeoOXiZHO CTBOPUTHM B ypaHi Kepoéany NAaHLIOroBy peakuiio. Lle
3OiMCHIOETECA B SIIEPHMX peakTopax, sKi BCTAHOBJTIOIOTHCS HA aTOMHHX
enelcrpoc'ranumx

B Vxkpaini 1iloth 4 aTOMHI €1€KTPOCTAHIIII: 3anopi35xa, PiBHeHCBKa, XMeENb-
HMLbKa, [TiBneHHOyKpaiHChKa. YKpaiHa Mae nokiuany ypaHosoi pyaud. [lin-
MPUEMCTBA 3 BUIOOYTKY i nepepobKH ypaHOBOI pyaM € B JIHINpONeTpOBCHKIiA,
Mpuxkonaiscekiit Ta KipoBorpaacekiit o6iactax :

OcHOBHE 3aB/IaHH# JIIOICTBA B 06J1aCTi SAEPHOI EHEPreTUKH — HE JONYCTUTH
TMOMITHOIO 3pOCTaHHs PiBHA IPUPOIHOTO paaioakKTUBHOro oHy. Tomy KoXHa
JnonuHa Mae Oyt 06i3HaHa 3 Qi3MYHMMU OCHOBAMHU SIICPHUX MEPETBOPEHD i
AIEPHOI CEHEPreTUKH.

TECTOBI SABAAHHA A0 PO3AINY

«ATOMHE S4PO. AAEPHA EHEPFETUKA»

(1 6aa). 130TOHM BiIPI3HAIOTECS OAWH BiJl OAHOIO YHUCJIOM:
1) eJIeKTpOHIB;
2) TIPOTOHIB;
3) HeUTPOHIB;
4) NpOTOHIB i HEUTPOHIB.

2. (1 6aa). 3apsoBe YHCIIO SAIpa NOPiBHIOE:

1) XiTBKOCTI MPOTOHIB B SApi;

2) KUTBKOCTI HEUTPOHIB B AIpi;

3) cymi NpoOTOHIB i HEUTPOHIB B ANPi;

4) pi3HMLi MPOTOHIB i HEUTPOHIB B AAPI.

3. (1 6aa). o Take Geta-npoMeHi?

1) nmoTiK enexTpoHiB;
2) NOTiK IPOTOHIB;

3) moTik HEUTPOHIB;
4) noTiK siaep reuiio.
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(3 6aau). SIxa nossi palioaKTUBHUX aTOMIB PO3IIala€EThCA YePe3 iIHTEpBaI Yacy,
110 JOPiBHIOE JIBOM Tepiofam IiBpo3mnany?

1) 25 %;

2) 50 %;

3)75 %;

4) po3nanyThCsi BCi aTOMU.

(1 6aa). Y pe3ynbrari BAIPOMiHIOBaHHs Y-IIPOMEHIB MacoBe YUCIIO s1/1pa:
1) He 3MIHIOETHCS;
2) 30UIBLIYETHCH,
3) 3MEHIIYEThCS.
4) cta€ piBHUM HYJIIO.

(1 6aa). Y cKiTbKM pa3iB 3MEHIIUTHCS aKTUBHICTh PaliOHYKIIiA 32 Yac, AKUM
JIOpiBHIOE TPHOM IlEpiOIaM HaIiBPO3TIany LbOTO palioHyKIina?

1) B 8 pa3sis;

2) B 2 pa3u;

3) B 4 pa3su;

4) B 9 pasis.

198



|

PO34IJ15

JlaBbopaTopHi poboTk

» JlocniaXeHHS B3a€EMO/Iil
3apSAIKEHUX T

* BumipioBaHHsI CUIHA CTPYMY
3a JJOIIOMOI'M aMIlepMeTpa

* BuMiproBaHHS €JI€KTPUYHOI
HaIpyTy 3a JOIIOMOTH
BOJIBTMETPA

* BuMiproBaHHS OIIOPY
MPOBiAHMKA 3a JOIIOMOTH
aMIIepMeTpa i BOJIETMETpa

* BuB4eHHS 3aJI€XXHOCTI
eJIEKTPUYHOIO CTPYMY
BiZl JOBXMWHMU IMPOBIIHUKA
i TUTOILi MOro IMOIEepEeYHOro
nepepisy, Marepiaiy
MPOBiIHUKA

JlocnimXeHHS €JIEKTPUYHOTO
KoJia 3 MOCJIiAOBHUM
3'€IHaHHSIM MMPOBIIHUKIB
JlociKeHHS €JIEKTPUYHOTO
KOJIa 3 MapajieJIbHUM
3'€ITHAaHHSM IPOBiTHUKIB
BuMipioBaHHS IIOTY>KHOCTI CITO-
XKMBaya eJIEKTPUYHOIO CTPYMY
JlocnimKeHHs siBUILA
€JIEKTPOJIi3Y

CxJtagaHHsI HaUIpOCTIIIOrO
€JIEKTPOMArHiTy Ta
BUIIPOOYBaHHSA MOro il
BuBueHHs OyI0BH JO3MMETpA i
MIPOBEIECHHS TO3UMETPUYHMX
BHMipIOBaHb

m-_—_-mmnma ! T
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1 LAocnipgxeHHs B3aeMOAITl 3apaaXeHUX Tin

Merta poboTu: eKCIEpMMEHTAIBHO 3AIMCHUTH €JEeKTPU3allilo Tin 4epe3

TEpTsA;, CIIOCTEPIiraTH B3aEMOil0 HAaeJIeKTPU30BAHMX TiJ.

IIpwianm i matepiann: cMyxka nomietwieHoBa 10 x 100 MM; CMyXKu marneposa i

IL. 1.

nonmieruwsieHosa (po3mipoM 60 x 200 MM KOXHa); KJIANTHK
[LIOBKY; OJIiBeIlb; pyYKa IUIACTMAcCOBa; HUTKA NOBXHMHOIO 1 M;
IUTATUB 3 MY(PTOIO 1 JANKOIO.

BkasiBku 0o poboru

. ITinBickTe HA HUTLI OJIiBELlb, 3aKPIMMMBIIM HOro Ha KiHUAX.
. [oknaniTe TOMETUIEHOBY CMYXKY Ha CTUI i moTpiTh ii woBKoM. IlinHeciTh

CMyXKY i IIIOBK IOY€EProBO 0 KiHUs MiaBimeHoro ofiBus. Croctepiraiire, K
BOHM B3a€EMOJIIIOThH 3 OJIiBLIEM.

. TToBTOPIiTH ZOC/IA 3 MIACTMACOBOK PYYKOIO, ITANIEPOBOI0 CMYXKOI0, HATHpalo-

yH iX 06 moBK ab0 MojieTWIeH.

. IMoxnamiTe Ha ManepoBy CMYXKY TOTIETHICHOBY i CHJIOIO IPUTUCHITB IX PYKOIO.

ITic/ist 1(bOTO POAMIMiTH CMYXKHM, a TTOTiM 3HOBY HabIM3bTe ONHY 10 oHOi. Crio-
crepiraiite, 4 B3a€MOJIIOTH BOHU MiX CO0010.

[MonieTWIEHOBY CMYXKY MiABiCETe Ha HUTIL JO JIalIKM IITATHBA Ta 00CPEXKHO
MOTPITh LLIMATOYKOM Marepy.

. HaenexTpu3yiiTe TanepoBy i MogieTUIeHOBY CMYXKH. /Ll 11bOro MOKIaniTh

iX oHa Ha OIHY i poanankre pykow. [TiTHIMITE CMYXKKH 3a KiHIli, PO3BENiTh
iX, a MOTiM MOBiILHO MiTHECITH O1Ha 10 oAHoi. CriocTepiraiTe, SiK BOHU B3a€-
MOIIIOTh. :

. TTinHeciTe @0 3apSIDKEHOI MOJiETUIEHOBOI CMYXKH, 3aKpPilUICHOI Ha IITATHBI,

[UTACTMACOBY PYYKY, morepTy o0 marip, a
rmotiM 06 momieruwneH. Criocrepiraite, Yu
OHAKOBI 3a 3HAKOM 3apsAAy BUHUKHYTb Ha
[UIACTMACOBil pyylli B 000X BUMagKax.

KOHTpPONbHI 3anUTaHHA
1. Sl HaeneKTPU3yBaTH TiNO?
2. SIXx BUABUTH, YU HaAEJEKTPU30BaHE
Tio?
3. Sk B3aeMoiloTh OIHOWMEHHO 3aps-
moKkeHi Tuta? Sk B3aeMOilOTh Pi3HOMMEHHO
3apsi/pKeHi Tina?
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2 BumiploBaHHa cunm CTPyMy 3a 4ONOMOruM amnepmeTpa

Mera poboru: HaBYMTHUCSH CKJTalaTH HAMUTIPOCTIillIE €IEKTPUYHE KOJIO 3 TIOCTi-

NOBHO 3'€IHAHUX €JIEMEHTIB i BUMIpIOBaTH CWIY CTpyMy 3a
IOIIOMOTH aMIlepMeTpa.

[lpunanm i maTepiasm: IKepeno crpymy (Oarapess akyMynasToOpiB), aMmIiepMeTp

MOCTIMHOIO CTPYMY, PE3UCTOpP, BMMMKA4, HHU3bKOBOJILTHA
€JIEKTPUYHA J1aMIia, 3'€IHYBaJIbHi POBITHUKH.

Bxasieku no pob6otu

€CaMOCTIfHO HaKpecCJiTb CXeMY €JIEKTPMYHOIO KOJia 3 IOCHIOBHO 3'€IHaHUMH
IDKEpEJIOM CTpyMy, BUMMKA4YeM, PE3UCTOPOM, aMIIEPMETPOM, EJIEKTPUYHOIO JIaM-
MO0 i 3'€ THYBAIBHMMM ITPOBIIHUKAMH.

3aMKHITb eJIeKTPUYHE KOJI0. 3a CBiYEHHSM JIAMITOYKHM NIePeKOHANTECH, 1110 B KOJIi
Te4Ye EJIEKTPHYHUM CTPYM.

AMniepMeTp NOCAIIOBHO MiIKIIOYITh 40 Pi3HUX JUISHOK KOJia.

3anuiniTh NOKas3H.

[MopiBHsiTE MOKa3W aMIepMeTpa ISl Pi3HUX AUITHOK KONa 3’ €IHAHUX MOCTiI0B-
HO. 3po6iTh BUCHOBOK.

KoHTponbHi 3anuTaHHs

SAka uiHa noauiku amnepmerpa?

SIx BU3HAYUTH HANIPAM €JIEKTPUYHOIO CTPYMY B KOJ1i?
SK BMUKAETHCA B KOJIO
amnepmetp?
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3 BuUMipIOBaHHS eNeKTPUYHOI Hanpyru
3a QONOMOru BoNbTMeTpa

Mera poboTH: HABUMTHCS CKJIAIATH eJIEKTPUYHE KOJIO Ta BUMIPIOBAaTH €JI€K-
TPUYHY HaIpyTy 3a JOTIOMOTH BOJIETMETPA.

Ipuianw i maTepias: JOKEPENo CTPYMY (6aTapes aKkyMyJIsATOPiB), BOIBTMETP TOCTiM-
HOTO CTPYMY, PE3MCTOpP, BUMUKA4, HU3bKOBOJIETHA €JICKTPUY -
Ha JlamIia, 3'€IHYBaJIbHi TPOBITHUKHY.

Bka3sisku Ao pobotu

1. CaMOCTilfHO HaKpecHIiTb CXeEMY €JIEKTPUYHOIro Koja 3 MTOCTiIOBHO 3'€¢THAHUMH
PEe3UCTOPOM, EJIEKTPHYHOIO JIAMIIOYKOI0, BUMHKAIEM, JOKEpEJIOM CTpPyMy, Ta
CKJTaiTh TaGIMITIO LIS 3aITKCY Pe3yJIbTaTiB.

2. 3aMKHiTh KOJIO BUMKKadeM. [lepexoHaliTecs 3a CBiYeHHSAM JIAMITOYKH B TOMY, ILIO
B KOJIi T€4€e eJIEKTPUIHUMN CTPYM.

3. BossrMeTp MapaieibHO IPUETHANTE 10 KiHIIIB eJIEKTPUYHOI JIAMITOYKH, TIOTIM 10
KiHLiB pe3ucTopa. Pe3ynsTaTi 3amuLliTh.

4. TIpuenHaiiTe BOIBTMETP 0 KiHIIB 3'€IHAHMX TTOCTIIOBHO PE3UCTOPA i eNIeKTpUY-
HOI JJaMMOYKH. Pe3y/bTaT 3anuiiTh.

5. 3pob6iTe BUCHOBKM ITPO 3HAYCHHS HANpYry Ha MOCTIIOBHO 3'€IHAHMX Pe3UCTOPi
Ta eJIEKTPUYHIi JJaMITo4lli i CyMy CTajiB Hanpyr Ha OKpeMO B3ATHX pe3ucTopi Ta

JIAMITOY11i.

PR

KOHTpONbHi
3anuTaHHSA

1. Slxa uiHAa TOOUIKM BOJIBT-
meTpa’?

2. lllo MoXHa cKasaTh TIpo
Hanpyry Ha MOCJTiIOBHO 3'€l-
HaHMX pe3UcTOpax?

3. Ik BMHKa€ETBCA B KOJO
BOJBTMETD?



4 BumiploBaHHs onopy npoBigHMka 3a gonomMmorm

amMmnepmMeTpa i BosibTMeTpa

MeTa poboru: HaBYMTHUCS PO3paxoBYyBaTH OITip MPOBiTHUKA 3a 3aKOHOM OMa

JUTsL JTTHKM KOJ1a 3a JIOTIOMOTH aMIiepMeTpa i BOJIBTMETpa.

lpwnagm i matepianu: Kepeno mocTiifHOro crpymy, aMIIepMETp, BOJIETMETP, peo-

e o)

CTaT, pe3UCTOP, BUMHUKAY, 3'€IHYBaJIbHi MPOBiIHUKH.

Bkasisku oo po6otu

CaMOCTI#HO HAKpECIITh CXeMY 3 MOCIIIOBHO BBIMKHEHHX [KEpejia CTPyMY, peo-
CTaTa, amrnepmerpa, pe3ucropa, BUMHUKada. BoisTMeTp npuenHaiTe napaneabHo
A0 KJIEM PE3UCTOpa 3 ypaxyBaHHAM nosspHocTi. [To3Haure Ha cxemi Hanpsm
CTPYMY B €1€KTPHYHOMY KOJIi i [IOJIIPHICTh aMIIepMeTpa i BOJILTMETpA.

3aMKHITh €JIEKTPHYHE KOJIO 33 JOMOMOTM BUMHMKaya. CTpiiku aMrnepMeTpa i
BOJIBTMETPA BLIXWIATBCS Bill HYJIbOBOTO IOJIOXEHHSI.

3anuiliTh MOKa3M aMIiepMeTpa i BoIbsTMeTpa A0 Tabmuii. Tabiuino, mo BpaxoBy€E
MOKa3Mu aMItepMeTpa, BOJIBIMETPA Ta OITip, CKJIALiTh CAMOCTIIHO.

3a 1ornoMoru peocrara 3MiHiTh 3HaY€HHS CHJIM CTPYMY B KOJIi. 3aMuIIiTh 10 Ta6Iu-
Li oflep>kaHi 3HaYeHHs. BuKoHaiiTe Tpy BUMIpIOBAaHHS CHIM CTPYMY i HATIPYTH.
Pospaxyiite 3a 3akoHOM OMa OIip Y KOXHOMY i3 TPOX BUMIpiB. 3aHECiTh 3HAYEH-
Hs OIopy A0 Tabauiii.

[NopiBH#ATE OTPUMAaHi 3HAYEHHS OIIOPY i 3p00iTh BUCHOBKH.

Po3spaxyiite noxubKu BUMIpIOBaHHS ONOPY JAHUM METOIOM.

KoHTponbHi
3anuTaHHA

Yu 3agexuts omip
pesucrTopa Bin cwid
CTpyMy? Bim Harpyru?
ITopiBHsiiiTE OTpUMaHI
3HaYEHHSsI OTIOpPY 3i 3Ha-
YEHHSMM, 1110 HaHEeCeHI
Ha pe3ucTopi, i crpo-
OyiiTe TMOSCHUTHU pO3-
OLKHOCTI.
Chopmynioiite 3akoH
Oma wis JingHKyY Kona.




5 BuBYEHHA 3a/IeXXHOCTI eJIEKTPUYHOro CTpymy
Bip AOBXMHM NPOBIAHMKA i NAOLWi AOro nonepevyHoro
nepepisy, maTepiany npoBigHuka

Mera poboTh: JNOC/iIHMM CIOCOG0M BHUBYMTH 3aJIEXHICTh €JIEKTPHYHOTO
OTIOpY BifI IOBXWHH, TUIOLL ITONIEPEYHOTO Mepepisy i MaTepia-
JTy TIPOBITHUKA. :

IMpuaamm i MaTepiamu: JDKEPENO CTPYMY, PEOCTAT, aMIIepMETP, BOIBTMETD, BUMMKaY,
J1Ba MiHi MPOBIIHMKY Pi3HOI ZOBXWHM /; i [, = 2+/; ofHaKOBO-
TO JiaMeTpy, ABa MiJHi IMPOBITHUKY OHAKOI NOBXMHH / i pi3-
Horo miametpy d; i d;, MixHWii i amMOMiHi€EBUI TPOBIIHUKH
ONHAKOBOI JOBXWHM i ONHAKOBOIO IiaMeTpy, MiKpOMETp,
3'€IHYBaJIbHi [IPOBIIHUKH

Bkasisku no po6otu ‘
Bu 3HaeTe, 1m0 GopMyJa 3aIeXHOCTI ONOpYy NPOBiIHUKA (R) Bim noexuHu (/),
TUIoLIi moTnepeyHoro nepepisy (S) i MaTepiany (o) 3alUCyeTHCA TakK:
v 1 »
R=p—,
P

Jie p — IATOMHUIA OTlip MaTepiany IPOBIIHMKA.

1. CaMOCTiiiHO HaKpECIiTh CXeMY 3 NMOCTIOBHO BKITIOYCHUX JKepesia CTpyMy, BUMH-
Kaya, peocTara, aMIepMeTpa i MiIHOTO MpPOBiIHMKA 3aBAOBIIKM /;. BonsT™MeTp
i’ €AHATY [0 JUISHKY KOJIa i3 MiTHUM IPOBiTHUKOM /;. ‘

2. 3aMKHiTh eJeKTpUUHE Koyio. PeocraToM BimperyinioiTe HEBEJIMKHH CTpyM
(1e 6inbie 0,5 A). ' - 2 by

3. 3anuuiTh A0 Ta6aMui MOKa3M aMIepMeTpa i BOJBTMETPA IS, TIPOBiAHMKA
3aBIOBLIKM /;. BuMipsiiTe JIiHi KOO 1OBXHHY IPOBIIHUKA /,, a MIKpOMETPOM Jia-
metp d. Taki BUMipy NIPOBOABTE 1OPa3y Wi KOXKHOIo HaCTyIHOTO IPOBITHMKA i
3aHeciTh no Tabmumui 1. A

4. 3a 3HAYECHHSMM CWIH CTPYMY i HAampyry po3paxyiTe OIlp KOXHOro MPOBiIHUKA i
JaHi 3aHeCiTh 10 TabIMLI.

5. 3po6iTh BUCHOBKH i3 JOCiIiB PO 3aJI€XHICTh ONOpPY NPOBIAHMKIB Bil IXHiX reo-
METPUYHHUX PO3MIPiB ULl OQHOTO i TOTO X Marepiay. |

6. IlopiBHsIATe 3HAYEHHS ONOPY NPOBITHHKIB WIS pi3HMX MaTepiatiB (Mii i amoMi-
Hil0), 110 MaIOTh Pi3HE 3HaYEHHsS MUTOMOTO OITOpY. 3po6iTh BUCHOBKH.
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Ne Ma'repla.u JIOBXMHA | . Skpemmap: Cuna e
oc. | TPOBiA- 0 JliamMeTp | mepevHoro . Hanpyra| , U
ﬁi.ll HUKa II? l:y d,mM | mepepisy TIpy:y U,B 5 g
Y| (apory) : S, Mm* Om
1.
2.

KoHTpOnbHi 3anUTaHHA

1. SIK MOXHa BM3HAYMTH JiaMeTp MPOBiIHMKA 3a BiICYTHOCTi MikpomeTpa?
2. SIkuit MaTepiaJl BAKOPMCTOBYEThLCS B NIPOBIIHMKAX JUIS NEPEJaHHs €JIEKTPOEHED-

ril Ha BeJIMKi BiacTaHi?
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AocnipkeHHs eneKTpU4YHOro Kona
3 NocNnifoOBHUM 3'€AHAHHAM NPOBIAHUKIB

Meta poborTn: HaBYMTUCh 3'€IHYBATH IIPOBIIHMKH, IIPUIAAH, PE3UCTOPH

MOCJIiIOBHO, BU3HAYATH OIIip TAKOTO CIIOJIyYEHHS Ta PO3IMOILT
HAIIpyT B HbOMY.

Upwiaam | matepiain: DKepesio CTpyMy, BAMUKa4, aMIIEPMETP i BOJILTMETP MOCTiH-

—_—
L '

4.

HOTO CTpyMy, ABa pe3uctopu R, i R, peocrar, 3'eqHyBanbHi
MPOBiIHUKH.

Bkasisku no po6oru

CaMOCTIfHO HAKpeCHiTh CXEMY €JIEKTPMYHOIO KOJia 3 IMOCIiIOBHO 3'€JHAaHUMM
IDKEPEJIOM CTPYMY, BUMMKadeM, IBoma pesucropaMu R; i R, ammepmerpom,
peocTaToM, CKIANiTh TaOIMLIIO IS 3aIIUCY PE3yJIbTaTiB.

3aMKHITh eJleKTpHYHe Koyio. PeocraToM BimperymioiTe CWIy CTPyMy B KOJi.
BkaxiTe HaIlpsM CTPyMy Ta IOJISIpHiCTb. BONETMETp Cro4yaTky MpUETHANUTE
napaJjieJIbHO 110 pe3uctopa R, nmortiMm no pesucropa R,.

BuMmipsiiTe ciIy CTpyMy B KOJIi i HAIpyTy CIOYaTKy Ha IEepLIOMY, ITOTIM IPYTOMY
pe3ucTopax.

ITepeBipTe BUKOHAHHS 3aKOHIB ITOCIIAOBHOIO 3'€ JHAHHS:

U=U+U,;;, R=R +Ry;, I=1I =1 =const; ﬂ=ﬁ
U, R
3po6iTh BUCHOBKH.
KOHTpONbLHI
3anuTaHHA

1. Chopmynioiite 3a-
KOHHM ITOCJiZAOBHOTO
3'€MHaHHS.

2. Sk 3ameXuTh 3arajib-
HUI omip Kona Bil
OTIOPY OKpEeMHMX MHijs-
HOK KoJjia?



AocnipxeHHa enekTpu4yHoOro kona
3 napanenbHUM 3'€AHAHHAM NPOBIAHUKIB

¢ Mera poborn: HAaBYMTHUCh 3'€QHYBAaTH IIPOBIIHMKM, TIPWIANH, PE3UCTOPU
napajieJIbHO, BU3HA4YaTH OITip TAKOro CITOJy4eHHS Ta PO3IO-
IiJ1 CTPYMiB y HBOMY.

[Ipunann i matepianm: Kepesio MocTitHOTO CTpyMYy, BUMMKa4, aMIIEPMETP i BOJIBT-
; METp INOCTIHHOTO CTpyMy, ABa pe3uctopu R, i R, peocrar,
3'€IHYBaJIbHi IMPOBITHUKH.

Bkasiesku 0o po6otu

1. CaMocTiiiHO HaKpECJTiTh CXeMY eIEKTPMYHOTrO KOJIa, B IKOMY TOC/TiIOBHO 3'€HAHi
JUKEPEJIO CTPyMY, BAMHMKa4, aMIIEpMETP, PEOCTaT i mapajesIbHO MixX co0010 3'ea1Ha-
Hi pe3ucTopu R; i R, CkiialiTs TabIUINO JUIS 3aMUCY Pe3yIIBTATIB. Bonsr™meTp npu-
! €IHaHWH NapajieJIbHO A0 pe3ucTopiB R; i R,.
2. 3aMKHITb eneKTpuyHe KoJo. Peocratom Bimperymoiite cumy CTpPyMy B KoJii. Bka-
XITh HAaIIpsSAM CTPYMY Ta MOJISIPHICTb.
3. BumipsiiTe Hanpyry Ha pe3ucTopax i CUIIy CTpyMy B €JIEKTPUYHOMY KOJIi Ta OKpe-
MUX pe3ucTOopax.
4. TIlepeBipTe BUKOHAHHSA 3aKOHiB MapaeIbHOTO 3'€MHAHHS:

S TR Ii R
I=h+ly —=—+4+—; Ls=2,
b gragoigt 7T

5. 3pobiTh BUCHOBKMU.

; KoHTponbHi
i 3anuTaHHA

I. Cdopmynioiite 3aKoHHU
rapajieibHoro 3'eJHaH-

{ HA?

P 2. Sk 3'€AHYIOTHCS CTIOKH-
Bayi eJeKTpoeHeprii B
KBapTUpax — MOC/IiI0B-
HO 4YM napajeiabHO?
Yomy?
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8 BumipioBaHHSA NOTY)XHOCTi cnoXxusaya
eNeKTPUYHOro CTpymy

MeTta poboTh: HABYMTUCS BHU3HAYaTH IOTYXHICTh €IE€KTPUYHOI JaMIIH,
BHKOPHCTOBYIOUM aMITEPMETP, BOJIBTMETP i TOAMHHHK.

[Mpunanm i maTepiasm: IXepelo CTPyMY, HM3BKO BOJIBTOBa JiaMIla, BOJIBTMETD,
aMIIEpMETP, BHUMHMKa4, PeOCTaT, 3'€IHYBaJIbHi IPOBIIHUKH,
cexyHaoMip (a6o roIMHHUK i3 CEKYHIHOIO CTPiJIKOIO).

Bka3sisku po pobotmu

1. CaMOCTIHHO HaKpecC/IMTb CXEMYy i CKJIadiTh KOJIO 3 [DKepejia CTpyMy, JIaMIIH,
aMIiepMeTpa, peocTara i BUMMKaya, 3'€HaBLIM iX IOCIIZOBHO; MapajieJbHO 10
JIAMITH ITix'€IHANTe BONBTMETDP.

3anuiIiTh MOKa3| MpWIaiB i 06YMCIIITh MOTYXHICTb CTPYMY B JIAMIII.

[ToBTOpiTH BUMipIOBAHHS AEKiIbKA pa3iB, 3MiHIOIOYM CHIIY CTPYMY B JIaMIIi peoc-
TATOM.

4. PesynsraTd BUMIpIOBaHb i 00YMCIIEHb 3aIUILITh Y TAOIUIIIO

Ne Cuna crpymy | Hanpyra Ha [ToTyXHicTh
JOCIAY LA namni U, B P, Bt

5

2.

ol o

5. 3pobiTh BUCHOBKM.

KoHTponbHi 3anuTaHHA

1. Yu 30iraerbcs 3HaWAEHE 3HAYECH-
HSI MOTYXHOCTI 3 IMOTYXHICTIO, IO-
3HayeHow Ha aammi? Axuo Hi, TO
MOSICHITh, YOMY.

2. BuzHaure WLiHY MOOUIKM amriep-
MeTpa, BOJIETMETPA, 1110 BUKOPHCTO-
BYBAQJIUCH Y JIOCTiAaXx.
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9 Docnip)XeHHs ABULLLA eNneKTPoni3y

Mera poboru: JOCTIZHUM LUISIXOM O3HAMOMMTHCH i3 SBHUILEM €JIEKTPOJIi3Y,

BU3HAYUTU MACy Mili, 1110 BUALTAIACS Ha €JIEKTPO.

Ilpuaaam i Marepiasu: DKepeso MocTiiHoro ctpyMy (4-12 B), BuMuKay, €JIEKTpOIi-

1.

e

o

=
-

tYHA BaHHa 3 10%-M po3unHoM CuSO4, MigHi enekTponu,
aMIlepMETp, PeocTaT, CeKyHAOMip (abo roOMHHHUK i3 LIEH-
TPAJIbHOIO CEKYHIHOIO CTPLIKOIO), TepPEe3u 3 BaXKaMH, (Dilb-
TPYBIbHMM 1 HAXIAYHWI marip, 3'€AHYBaJIbHI MPOBIIHUKH,
eJIEKTPUYHA TUTUTKA.

BkasiBku no pobortu
Cxiactu CJICKTPUYHE KOJIO 3a CXEMOIO!:

3aMKHYTH Kono. PeoctaToM BCTaHOBUTU

poGouy cwty cTpymy He 6utbie 1 A. Po3iMKHYTH KOJIO.

BuiiHaT! Karon 3 eJIeKTponiquoi' BAHHM, PETEJIBHO OYMCTUTH HaXIaYHUM
TanepoM, MPOMUTH, BUCYIIUTH i 3BaXXUTH 3 TOYHicTIO 10 10-3 1.

BcTtaHOBUTH EJICKTPON Ha Miclie B eneKTpomquy BaHHY. OmHOYacHO 3
BMHKAHHSM B KOJIi CTPYMY ITYCTUTH CEKYHAOMIp.

IMpouec enextponidy tpuBae 20 — 30 xB. IIporsrom nocnigy CTpyM y Koui
MATPUMYBATH CTAJIUM 32 AOIIOMOIOI0 peocTara.

OmHOYAaCHO PO3IMKHYTH €JIEKTPHYHE KOJIO i BAMKHYTH CEKyHIOMIp.

BuiiHaTH KaTol, Bucymnm (cmoyaTtky GiIBTPpYBAJIBHUM IAN€poM) Han
€JIEKTPUYHOIO TUTMTKOIO 1 3BaXUTH.

-PisHMLA Mac KaTtoja micias i JO eJeKTposi3y NOpiBHIOE Maci m Mizi, mIo

BPIJ.I]JIHJIaCb Ha KaTO,IIl 3a 49ac I'IpOXOJDKeHHH CTPpyYMY.
3po6HUTH BUCHOBKH.
KOHTpONbHI 3anUTaHHSA

Cdopmymoiite 3akoH Dapanes s €IEKTPOIi3Y.
HaseniTh npuKiIanu BUKOPUCTAHHS €J1E€KTPOJIi3Y.
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1 0 CknapaHHs HalNPOCTILLOro eNeKTPpoMarHiTy
Ta BUNpoOyBaHHA MOro Aii

Mera poboTn: HABYMTUCA CKJIAfaTH HAUNPOCTILIMHA (TTpsAMUI) eeKTpoMar-
HIT i3 TOTOBMX JIeTajIeil Ta MEPEBIPUTH 3aJIEXHICTh MOTO il Bil
KitbKOCTi BUTKiB. HaBUMTHCS CKITaaTH IBOMOMIOCHUM (Iyro-
MoAiOHUI) eIeKTPOMATHIT Ta 3'ICYBaTH MOro repeBaru nepei
MIPSMUM eJIeKTpoMarHitoM. JlocminuTu 3anexHicTh INpUTH-
raJIbHOI Jil eJIEKTPOMArHITY Bill CHJIM CTPYMY B HbOMY.

ITpuaaam i MaTepiaiM: IITATUBHU YHIBEpCaIbHi, 6aTapesi 3 aKyMyJIATOPiB (€JIEMEHTIB),
peocTat, aMrnepMeTp, BUMMKay, 3'€IHYBaJIbHi IPOBIIHUKMH,
KOMIIac, IeTaii ISl CKJIaJlaHHs eJieKTpoMarHity (mpsime i U-
nonibHe oceps, ABi KOTYLIKHU, SIKip 3 raykoMm), Habip Tsarap-
1iB i TMp, M'sIKa MiACTUIKA.

Bkasieku o po6otu

1. HanmiHsre Ha KOPOTKHI 3aMi3HUI CTPUXKEHbB, 3aKPIIJICHU#M y LUTATUBI, KOTYIIKY i
YBIMKHITB ii B €JleKTpU4He KoJio 3 Oarapei, peocTata, aMrepMerpa i BAMHAKaYa,
3'€IHABIIY X MTOCIZOBHO. 3aMKHITh KOJIO 1 32 JOMOMOI'M KOMIIaca BU3HA4YTe Mar-
HITHI moyilocu KOTywuKu. ITimBilnyioun o0 rayka siKOpsi BaXXKH, BU3HAYTE, AKWiA
BaXOK YTPUMYE €JIEKTPOMATHIT i3 OHI€I0 KOTYIIKOIO.

2. Cxknanite eJeKTpPOMAarHiT 3 ABOX KOTYILIOK, HAAITUX Ha MNPSIMHUHA CTPUXKEHb.
Koryiuku 3'eqHaitte nociiioBHo (1100 Ha iX BUIBHMX KiHLAX YTBOPUJIUCS Pi3HO-
iiMeHHi nomocu). IlepeBipTe MOJIIOCH 3a IOIMOMOTH KOMITaca. 3aMKHITh KOJIO i
BU3HAYTE, IKWI BAXOK YTPUMYE TIPSIMUIA €JIEKTPOMArHiT 3 ABOX KOTYILIOK.

3. Cknamite TiAKOBOMOMIOHMM €JIEKTPOMArHiT, HamiBIIM TMOCJIiZOBHO 3'€lHaHI
KOTYIIIKM Ha ocepas y Bursigi 6yksu Il Tak, 106 Ha BUIbHUX 11 KIHUSX Oy pi3-
HOMMEHHI MoTIOCH. 3aMKHITh KOJIO i BU3HAYTE, SKUI BAXKOK YTPUMYE MiAKOBOIIO-
NIOHWM €IeKTPOMArHir.

4. 3a mOMOMOTrM peocTara 30UTBIIITE CUITY CTPYMY B KOJIi. BUSABITE i OMULIITE, K 3Mi-

, HWJIACS MIPUTATAIbHA [isi MATHITY.

5. Hacninkum BMKOHaHHS 3aBIaHb 3allULITh Y

30ILIUT. :

KoHTpOnbHI 3anuTaHHsA
1. Axumu cnocobamMu IMACHIIOIOTh MPUTATATIBHY
JIiI0 eJIeKTpOMarHity?
2. SIK 3a1eXKUTh NPUTATAIbHA [isl €JIEKTPOMATHITY
BiJl BiICTaHi 10 HHOro?
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1 1 Busuenns 6ynosu posumerpa

i npoBeAeHHA AO3MMETPUYHMUX BUMiIpIOBaHb

Mera poboTu: HAaBYUTHUCS KOPHUCTYBaTHCh JO3MMETPOM i O3HAMOMMTHUCH i3

¥oro 6yoBoOIO.

[Tpunanm | maTepiain: 103MMETP Y KOMIUIEKTI, CEKyHIAOMIip, MeTaieBi (00 CBUHIIEBI)

[u—
-

IUVIACTUHKH.

Bkasisku no pobotu

3a 3aBOJICHKOIO iHCTPYKIIIEIO 03HAMOMUTUCH i3 OYI0BOIO Ta KHOIIKAMU KEPYBaHHSA
IIO3UMETpa.

Bumipsati HaTtypaibHU (POH HOHI3yI0OYOrO BUNPOMIHIOBAHHS Yy IIPUMILLCHHI.
BuxoHaTH TpM MOCIiIOBHUX BUMiploBaHHs 3a onHakoBui 4ac (200 c) i po3pax-
yBaTH CEpPeIHE 3HAYEHHS ITOTYXXHOCTI 103U IIPUPOAHOIO POoHY.

3aKpHUTH MeTaIeBUMH IUIACTUHKAMHU JO3UMETp. BUKOHATH TpU MOCIiIOBHI BUMi-
ploBaHH4 3a Toit ke yac (200 c) i po3paxyBaTu CepeHE 3HAYCHHS.

IMopiBHATH pe3yabTaTH ITyHKTIB 3 i 4, 3pOOUTH BUCHOBKH.

KOHTPONbHI 3anUTaHHs

SIXWii IpMHLMI Jii JTiYMIbHUKA HOHI3YI0940ro BUITPOMiHIOBaHHA?
Axwnii nopsinok po6oTH 3 TO3UMETPOM?




BIANOBIAI A0 3ABAAHDb

3asnanns 1

4. BHacnifok elekTpu3allii 4epe3 TepTH.

5. AHTHMCTaTMKH YTBOPIOIOTB IPOLIAPOK 3a PaXyHOK SKOI0 3MEHILYEThCS €JIEKTpHU3a-
11i Yepe3 TepTs.

6. 0.

3asnanns 2

3. He moxHa; HE MOXHa. g
4. He Moxe; MOXe.

5. N=625'10" eneKTpoHiB.

3asnanna 3
1. Ha nporuBary ruiaHeTam:
1) eJIeKTPOHHM BiIIITOBXYIOTHCSA OAMH Bill OXHOTO,
2) MacH i 3apsiiy eJIeKTPOHIB PiBHI;
2. 79 eNeKTpPOHIB,
79 NpOTOHIB,
118 HeHTpPOHiB.

3. Ha ponarHiit itoH ApreHTym; g = +1,6:10°"° Ko,

4. Moxe; He MOXe.

5. Tino crajio eleKTpUYHO HEUTPATIBHUM; HE MOXHA.

6. HeratusHo.

7. Jlns Toro, 1106 pO3pAMUTH KOPITYC JIiTaKa, SKUW 3apsAMBC ITiJl 4ac oJIbOTY BHAC-
JIIOK eNleKTpU3allil.

3asnanns 4

2. MoxHa; He MOXHa.

3. Tomy 110 MeTaJl € MPOBIAHUKOM.

4. TlopiBHY MiX KyJIbKaMH.

5. MoxHa, 3a paXyHOK eJIeKTpU3allil Y4epe3 BUIMB.

6. B npoBiIHMKaX € BUIbHI €JIEKTPOHH, a B Ii€JIEKTPHKAX HEMAE.

7. ToMmy, 11O 3 TiJ, 5AKi € TIPOBITHUK2MH, 3apsiI¥ Y€Pe3 TLUIO JIOAMHH CTIKAIOTh B 3¢MJIIO.
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3asnanns 5

8.
9.

NN EWN —

HaBkoJ10 3apsiiXeHHUX Tl iCHYE eJIEKTPHYHE I0Ie.

Bynb-sKuMu.

Besmxuii npo6GHMIL 3aps BUKPUBUTH CUJIOBI JIiHil €JIEKTPUYHOTO TOJIS.

He moxe.

B enexrpuyHOMYy moui BUKOHYETBCS poboTa.

B enexTpuYHOMY MOJIi, CUIOBI JIiHil AKOTO poaTamonam MEHII IIUIBHO.

1) B rpasiTaiiiifHOMy MOJi MiX TUIaMM 3aBXIY [i€ CHJIa IIPUTATaHHSA, a B €JIeK-
TPUYHOMY TOJIi — K CHJIA TIPUTATAHHS, TaK i BiIIITOBXYBaHHS,

2) B rpaBiTauiﬁHOMy MOJIi B3aEMOIIOTh HEUTpalbHi Tila, a B €JICKTPUYHOMY —
3apsIKeHi.

ToMy 1110 B KOXHiif TOYLI €JIEKTPHYHOIO I10JIA BEKTOP Hanpyxenocn MAa€ MEeBHUMA HaIpsM.
Hi. CunoBa niHig (DoTHYHA 10 Hei) BU3HAYAE HANPSIM BEKTOPa HaIIPYXXEHOCTI, a
Tpa€KTOpis (IOTHYHA JO Hei) — HaNnpsaM IIBUAKOCTI PyXy 3apsimy.

10. E= 17,510 H/Ko.
11. F=1,8:10° H.

3asnanns 6

1.
.
3

ol g

36uTbIIKTECS B 64 pasu.

F=3,310H.
F=2,310"H.
N = 10" enexTpoHiB.

3asnanns 7

840 K.
25 A.
2:10° A,
0,1A,
3500 A.

3asnanns 8

%
5

220 B.
9,2:10° Ix
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3asaanus Y

1. 36inbIIMTLCS Y 2 pa3u;
3MEHIIUTBLCA Y 2 pasu.
3MeHIIUTHLCS ¥ 3 pasu.
1 A

R, =20 M; Rz = 40 M.
11,2 Owm.
~41-10°Om'Mm

LB W

3831[2]!1!5] 10

-1,2:B;:158: By 3:Bs
2 0,324 A; 4,378 B; 0,972 B; 0,648 B.
3. 2,4A;1,2A; 2A; 5,6A; 4,285 0m.

3asaanna 11

1. 2,91-10° Ix.

2. 0,625 Br.

3. 2,272 A; 96,8 Owm; 9-10° I1x.

3asnanns 12

1. 0,0285 kr.
2. 0,4998 A.

3apaanns 13

1. 3a 6uUTBLIOI KUTBKOCTI BUTKIB OUIBILA €.
2. SBuie imocTpye npasuio JleHua.
3. Bropy.

3annauuﬂ 15

1. Tomy wmio pa,moax'rnBHme — 1€ po3IMajl aTOMiB.

3. 'V MarHiTHOMY TOJTi BiIXMJISIIOTBCS JIMILLIE 3apsDKeHi YACTMHKH, a raMMa-TIPOMeHi —
LI€ eJIEKTPOMAarHiTHe BUIIPOMiHIOBAHHS.

4. He 3MiHUTBCS; 3MIHUTHCH.
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3asnanns 16
1. BimpuicTs anbda-4acTUHOK IMPOXOAMIIAa HA 3HAYHIl BiICTaHi Bil siipa, TOOTO AIpO
3aiiMae Maiy 06J1acTbk aToMa.

e el

¢ -3

B 7330 pasis.
E, = 10" [Ix.

™

3asnanns 17
1. Koam 4ac crmocTepexXeHHs € MaJUM MOPiBHIHO 3 MEPIOJOM ITiBPO3IIay.
2. MeHIIOI0 € aKTUBHICTh pailo.

3. PeuyoBuHa 3 nepionoM miBpo3nany 1 c.

4, 6,2:10° pasis.

5. T=4,67-10" ¢ = 54 no6u (CTpOHLIH).

6. 6-10° bk.

3asnanns 18

1. A =0,006 Ip (3a yac xurrs 15 pokiB).
2. N=1,310"1Ip/c.

3. N=3,3410"Ip/c.

4. 1.,=0,53s.
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BIANOBIAI AO TECTIB

1. Biznosizi na Tecrosi 3asaanns 10 posainy « EJIEKTPUYHE ITOJIE»:

1)
3)
2)
4)
1)
4)

TS s L) b et

2. Bianosini na Tectosi 3axanus 10 posaity «EJIEKTPHYHHM CTPYM»:

1. — «O».
2. — «B»,
3. — «a».
4, — «O».
5. — «B».
6. — «O».

3. Bianosiai Ha Tecrosi 3asaanns 10 po3aity « MATHITHE I1OJIE»:

1. — «6».
2. — «O».
3. — «B».
4, — «a».
5. - «6».
6. — «B». A

4. Bianosiai Ha TecTOBi 3aBJAHHA 10 PO3ALTY
«ATOMHE A1PO. AAEPHA EHEPTETHUKA»:

D IS e
w
A
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NMPEOAMETHUN NOKAXYUK

A

AKTUBHICTB 182
akymyJsisitop 58
anb(pa-npomeni 170
amriepmeTtp 65, 92
anon 103

aToMHe siapo 16, 180

b

bera-nmpomeni 171

B

BaneHTHi exekTpoHu 50
BIIHOCHA Ji€NEeKTPUYHA
NMPOHUKHICTE cepeoBUIa 38
BUIbHI €JIeKTpoHM S0
BOJIBTMETD 68, 92

I'

lazoBuii po3psia 112
raJibBaHiYHUM eeMeHT 57, 60
rasbBaHoMeTp 47, 65, 92
rabBaHoruiactuka 107
rajibBaHocTerist 106
ramMMa-IpomeHi 171
reHepatop 59, 157
rydHoMoBels 150

A

Hxepeno ctpymy 54, 56
nienexTpuk 23, 49, 108
noszumetp 190

nyrosui po3psia 117, 128

E

EKBiBaJIeHTHA /1032 BUTTPOMiHIOBaHHA
187, 188

eKcno3uiiiifHa go3a 187, 189
enexkrpu3auis 6, 10, 25
enekTpuyHa ayra 119
eJIeKTpHYHa Hanpyra 67
eJIeKTpuYHe roje 28, 29
CJIEKTPUYHMI 3apsn 7
enexTpuyHuii omip 71, 73, 127
ENIEKTPUYHMIA cTpyM 44, 51
€JIeKTPONBUTYH 149

enexTponiz 102, 104, 128
eJIeKTpOoJIiTUYHA nuconriamia 103
€JEKTpOMarHir 143
eJIEKTpOMarHiTHa innykiis 152, 163
enextpometp 12, 18, 23
enexTpoH 14, 16, 19, 167
eJIeKTPOHHa obonoHka 16, 184
enekTponpoBiaHicTs 71, 108
eJIEKTpOopYyIIiifHa cria 69
eJeKTpockor 12
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eJieKTpocTaTuyHe rose 31
esiekTpodopHa MalrHa 9
eJleKTpoxiMiuHuit exBiBasieHT 105
eJleMEHTapHUIA HeraTUBHUM 3apsa 14
eHepris eJeKTPUYHOrO 1MoJisi 32

3

3aKoH 30epexXeHHs eJeKTPUIHOIO

3apsigy 20
3akoH JIxoyna-Jlenua 99, 128

3akoH Kynona 37
3akoH Oma Ui JiisHKM Kona 72, 127
3akoH @apanes 104, 105, 106

|

I3oronu 179
iHayKLiitHui ctpym 153, 163
ickpoBuit po3psin 116, 119, 128

o

4

Momnizanis 111, 184

K

Karox 103

KiUIBKICTP €JIEKTPUKH 65
KOHBEKIIIMHUM cTpyM 44
KOpOHHMIA po3psin 116, 118, 128

JI

Jla”1orosa peakitis 193
niHii HanpyxeHocTi 31

Maruetuxu 158, 160
MardiTHa Jis cTpyMy 46
MarHiTHa crpinka 132
MarHiTHe Hacu4eHHs 161
MarHiTHe nose 131
MacoBe yucio 178
MexaHiyHa Jig cTpymy 47

H

HannposigHicts 80

HamiBrpoBigHUK 23, 49, 109, 128
HaIpYXEHIiCTh eJIeKTpUYHOro ros 31
HeiTpoH 16, 178

HyKig 179
HYKJIOH 16, 178, 196

I1

IMapanensHe 3'eqHaHHA 82, 127
nepion niBposnany 180, 181

MIMTOMA €JIEKTPONPOBIAHICTD 75
nuToOMMi orip 73

ruiasma 117, 118

MOTJIMHYTA J03a BUITPOMiHIOBaHHS 187
T1OJIIOCH MarHity 132

rocaigoBHe 3'eqHaHHA 81, 127
MOCTiAHUMA cTpyM 62

nioteHiiomerp 77

TIOTYXHicTh 103U 188

MOTYXHICTb eJIEKTPMYHOTO CTPyMy 95
npasuio Jlenua 154

NpaBMJIO JIiBOi pyku 146, 163
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npasuno ceepuiuka 141, 142, 163
NPUPOJAHUMN panioaKTUBHUK POH
185, 196

npoToH 14, 178

P

PanioakTusHicTh 169, 172
peocrtar 77, 127
pobota crpymy 67, 94, 95, 128

&

CamocTiitHuit razoBuii po3psaa 115, 128
Cuaa cTpymy 62

cwioBi miHii 31

CHJIOBI JIiHii MarHiTHoro nojas 140
CTPYM TPOBITHOCTI 44

ig

Teopist 6au3bkomaii 28

Teopis gajexkonii 28
tepMictopu 110

TEpMOMETP O110py 79
Thirounii po3psa 115, 119, 128

¥

VYnapHa ionizauis 114, 115

O

®epomarseruk 160

A

AnepHa peaxuis 193
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