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EIZATOQIH

Aldveg TpIV.......

H 1oTopia Tou nAekTpIopOU gival TTOAD TToAId. Ze-
KIVGEl £ Kal XIMGdeg xpovia amd Toug Apxaioug
‘EAAnves. H AéEN nAekTpIiopdsg TTpoépxeTal omré Tnv
eANVIKA AEEN AekTpO (KEXPIPTTGPI). To KEXPIHTIAPI
gival aroOAIBWHEVOG YUHGS TTEUKOUL, TTOU TO XPNOIHO-
0100V, YIO VO KATAOKELGLOLV XAVTPEG KOl KOOI)-
paTta. Efval éva Aaptrepd, kabapd, xpuoo@i VAIKG
IOV, TTOAAEG POPES, TTEPIEXEI ATTOMODUATA EVTO-
Hwv, Ta oTroia TraryidevTNKav péoa Tou. ‘Evar pelové-
KTNHO TWV KOOPNUATWY A6 KEXPIPTTAEPI €ivail OTI
"Tpafdve" Tn ok6vn ToAL ebkoAa. Or Apxaiol "EAAN-
VEG TO TTOPATAPNOAV Kol SIammioTwoav 0TI To HAEK-
TPO &iXe TN HLOTNPIOON 1616TNTA VO €AKEl TTOAD pi-
KPG& avTIKEIpEVA, 6Tav TO £TpIfav pe Eva KOPUATI
amé baopa. EGv 6ev €Tuxe va To TTOPATNPACETE

I ﬂ AULTO PE €va TTPAYHATIKG KEXPIPTIAPI, HTTOPEITE vV

_ i | TEIPOPOTIOTEITE pE éva TIAAGTIKG OTUAG i HeE pIC

XTéva. (e1kéveg 1 kail 2). To RAekTpo, 6Tav TO Tpi-

POULHE HE VPOOHQ, OOKE OE PIKPG AVTIKEIHEVA SUVOL-

Eik. 1 koui 2 pn, n omoia yI’ auTé To AGyo AéyeTan nAekTPIKI SU-

vapn. Auté Ta garvépeva vTip&av n apxfi Tou

nAekTpIopoU. H Sbvoun auT ATav oAU pikp o oxéon pe Tn dovapn Tng Po-

pPUTNTOG 1 HE TN HoyvnTIKH SOVOpN (01 poyvhTEG PTTOPOBOOY, TOUAGXIOTOV, VO

pag 6ei€ouv TV kaTevBuvon Tov Poppd). To amoTéAeopa ATav vo EexaoTel Yo
XINGSEG Xpovia n TTapGEevn IBIGTNTO TOL KEXPIUTTAPIOD.

H mpoopaTn avakGAvyn Tov nAeKTPICHOV

Mpiv a1d 200 Trepitrou Xpdvia, n EmoTAun dev Tav 6mwg eivar ofpepa. Me-
piefxe eptreipiopd, kar ToAloi atré avTolg Tov TNV "vTrnpeTovoav" d1€BeTaV
HTTOAIKO Bp&O0G, XProIpoTroloboav TTOAAG TeXVEOoUaTA, Aiyn amréTn Kol GPKETO
pioko. OI eMOTAHOVES TNG ETOXHS EKEIVING ATTOKAAOVTAV TOUG EXLTOUG TOUG
"¢uoIkoUg @IAGooPOoUS". Mepikoi aTré Toug "emoTAHOVES" Hoav TTAoUTIOI, TTOU
S1€6eTav Xpripa Kal XpGvo, YIO VA TO Q@IEPWOOLVY OTO XOUTTI TOUG, 6TTWG O
Robert Boyle, Trou avakdAuye Tov OpOdOVUHO VOpO Yia Ta aépia. MMoANor kEpdilav
TNV (w1 TOUG AOKWVTAG TO ETTAYYEAPX TOU YIaTpoL dmrwg o William Gilbert, rou
TEIPAPOTIOTNKE pE HOyVATEG. Mepikol Hoav kAnpikol 6Tmwg o Copernicus, TTov
TPOTEIVE TNV ETOVOOTATIKY, YI TNV €TTOXA TOU, Gmroyn OTI 1] YN KIVEITOn YOpw
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o6 Tov fAI0 Kol 61 TO avTIBETO, OTTWG THOTELAV £WG TOTE.

Mepikég avokoAOeig £yivav omré TEXVITES , ATOHO HE emMOeEISTNTA OTA XE-
plo TOUg, Ta otroia KEPSILav TN {wr| TOUG KATAOKEL&GLOVTOG POASYIO KOl GAAGK
avTikeipeva. O omouvdaiog AyyAog @uaoikég Michael Faraday Eexivnoe T oTabio-
Spopia Tou wg PiPAI0SETNS. TETE Gp)I0E VO EPPAVIZETAI TTGAI VOVEWHEVO TO EV-
S1apépov yia Tov NAeKTPITHO.

Mnyn Siaokédaong

Mia diaokédaon ou ouvnBI{GTaV TOV KaIPS
ekeivo OTIG XWpeS TNG AuTIKAG EupdTTNG £ie va
KGVEI HE TOUG "NAEKTPIOHEVOUS" avOp@TTOUS (£I-
Kéva 3). ‘Ereifav pIKpa Traidié Kol T KpEPOU-
ooV pe VAHOTO OO PHETGEL. XTI OUVEXEID, TO
"@OpTICaV" XTUTTOVTOG TA HE OTEYVA polXa
@WOTToL avopBWVOVTAV oI TPIXEG TNG KEPAANS
TOUG. 2TO OKOTAO!I SIOKPIVOVTOV HIKPEG EKKEVM-
0€IG (OaV HIKPOOKOTIIKEG GOTPATIEG), TTOU EEKI-
voloav amé Ta TaldI& kol KAaTéEAnyav oe
OTTOIOVONTTOTE BPIOKSTAV KOVT& TOUSG.

ApydTepQ, TIVORBNKAV UNXAVEG TTOL, XPN-
OIHOTTOIOVTOG LAIKG TIXPGHOIA HE TO KEXPIPTTG-
pl, TTAPAYOXYQV NAEKTPIOUS PE TN OTPOPN HIOG
AaBrg (eikéva 4).

H 6An vréBeon €yive T600 dnpOPIANG WOTE
Ba ptropovioe k&ToI0G va kepSidel kol XPRPATA
nAekTpiCovTag avOpwTToug oTa Tavryvpia. Ol
GvOpwTrol TioTELAY 6Tl TO VO NAEKTPIOTOUV
fTav KOAS yIa TNV UYEitl TOUG KO €TOT TTAPWVOV
XPAHOTO YIO GUTO.

O Peter van Muss-
chenbroek amé Tnv
OMavbdia TpooTréon-
oe 10 1764 va nAek-
Tpioel To vepd Kai,
a6 GOPTITWAT , GVOi-
KGALYPE €va VEo @ail-
vépevo. To "popTio"
ptropoloe va arobn-
keuTel o€ Eva doxeio.
AuTé To doxeio fjTav o
TPWDTOG TTUKVWTIS KOl OVOPGOTNKE 1 XTGpva Tou Aéivtev (Leiden Jar) yiari To Trei-
papa €yive oTnv TOAN A€ivTev.
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Ta TpdypaTa, TOpa, ocofdpevav. MTopoloe va atroBnKeLTEl APKETS Pop-
Ti0, AOTE va TTPOKOAEDEI OTOVG AVOPWTTOUS évar IoXLPS Tivaypa. To ook pTTo-
poloe va BavaToe! HIKPG o Kol TTOLAIG Kal vor Aldoel GOPHATO.

>1o Mapiol, 180 oTpaTIdTEG TNG BACINIKAG PPOLPAES TEOTNKAV XEPI — XEPI
Kal evBuypoppioTnkav. ‘OTav aVTEG TToL BPICKSTAV OTO €va AKpPo Ayyiée Eva do-
Xeio A€ivtev, 6Aol padi TivéTnKav oTov aépa TV dia oTiypr). To meipapa Eavyi-
ve pe 300 povaroug, Tou oxnpéTicav ovpd 100m. Ta amoTeAéopaTa fTav idia.
(eikéva 5). O1 GvBpw IOl TOTEVAV GTI TO OOK TTOL TIPOKOAET 0 NAEKTPIOHES BePG-
TIEVE TNV COPITIOA KOl TOUG PEVHATIOHOVUS. Z0PVIKG 0 NAEKTPIOHPOS €yIve dnpocpl-
ArS.

O nAekTpIOpGS orjpepa eival TavTol YOpw HaGg. ZoUpE Og pia TEXVOAOYIKI
Etroxn, oTnv oTroia o1 EQOPHOYES TOU €XOULV YIVEI ATTAPAITNTEG OTNV KAONHEPIVA
pag {wh. YToB€oTe pog oTiyprjv 611 oupPaivel éva EagpviKG pPTTAOK GOUT Kal
OKEPOEITE TIG EMTITWOEIG TOL OTN SOVAEIG OGG, OTN HEAETN OOG KOl YEVIKG O€
KGBe dpaoTnpidTnTa dIK 006 i} GAAWV avBpdTTwV. Ag Ba fTaV eEAIPETIKNA
LTTEPPOAR va TTOUHE OTI EIHOOTE, KAT& KATTOIOV TPOTTO, AIXHAAWTO! TOU NAEKTPI-
OHOU KOl TV EQOPHOYWDY TOU.



ZTATIKOG NAEKTPIOPOG

2.1. Ti eivan 0 NAeKTPIOHOG;

H @bon Touv NAeKTPIoHOU KATAVONONKE pE TANPOTNTA OTA TTPWTO XPOVIA TOU
alIdVa pog. Mia TToAD Ko apxr], pws, efe yivel amé Tov Apepikavé Benjamin
Franklin (1706-1790). H Bewpia Tou ®paykAivou yix TOV NAEKTPIOHS fTAV TTOAD
atrAr. ZOPQWVa pe QU TAV:

Ka0e avrikeipevo mepi€xel nAekTpiopd. Eav o nAekTpIoPGG oL TEPIEXE! Eival
TEPICGOTEPOS ATTO TO KAVOVIKG PEPIBIO TOU, TOV ovopddel "ouv”, eav eivai Aryo-
TEPOG ATIO TO KAVOVIKG peEPiBIO TOu, TOV ovopG el "peiov".

Apxioe 11 {wr TOL WG HOONTEVOUEVOG O TUTTOYPOPEIO KOl
OTI OULVEXEI EyIVE EMITUXNUEVOG TUTTOYPAPOG. Xe nAikior 40
ETWV TTAPAKOAOUONOE KATTOIX TTEIPGUATA NAEKTPIOLOU KOI
yonTeOTnNKE TO0O TOAU, WWOTE TTOUANCE TO TUTTOYPAPEIO TOU
Kol OQIEPWOE THY LTTGAOITT) GWI) TOU O€ TTEIPOUATIKY EPELVAL.
"Htav o mpWToG TOUV KATAVONOE OTI 1) AOTPATT Eivail Il TEPG-
oTIa NAEKTPIKY EKKEVWOT). [100 vO OUYKEVTPUWOEI POPTIO ATI6 TAX
ovvvepa "TETade" éva xapTaEeTo pe peydAo kivéuvo tng {wrg
Tou. ‘EuaBe OPKETA, WOTE va TAPAyAyel TNV TEWTN TEXVNTH
aoTparr yia v otoia €yive {akovoToG. ApyoTepa, OTAV o1
OUEPIKAVIKEG aTrolkieg ave§apTotroiibnkav amé T Bpetavia
Kou ameTédeoav TIG Hvwpéveg MNMoAiTeieg TG AuepIKAG, n @Aun
TOUL WG PICOOTIAOT TTOMTIKOU UEYAAWOE TTEPIOTOTEPO.

Irjpepa yvwpifoupe 6TI, TPGyHATI, LTTAPXOLY SV £idn NAEKTPIKOL popTiov,
TO OTTOIO GKOPO TOL OVOPGLOUHE "oLV" Kail "peioV' 1] BETIKG poPTIO KOl aPVNTIKO
popTio

H ovopaoia "ouv" ko "peiov' 6ev €xel kapia oxéon pe Ta avTioToryo COpPBoAx
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TWV HOONPOTIKAOV. AgV TIPETTEl VO PAVTOOTEITE 6Tl TO NAEKTPOVIO €XEI KATI Opvn-
TIKG HEOO TOU 1] 6TI TO TTPWTOVIO £Xel KATI BeTIKG. To NAEKTPEVIO KOI TO TTPWTO-
vio eival 600 oToIXEIMSON CWHATIOIN, TTOL PEPOLV NAEKTPIKG POPTIT, T OTTOIK Ei-
Val OTTO TrOI0TIKI) ATTOPn SIPOPETIKG KOl £XOUV avTiBeTEG 1616TNTEG. AVO BOAI-
ké& oOpPora avTiBeong eivar To + kai To - ETo1 v1I0BeTABNKAV AULTA Ta CUHPBOACL

To epwTAPOTA TTOL TTPOKVTITOLV Eival:

1. T eival To nAeKTPIKS PopTio

2. Moo BpiokeTan

3.  Mwg aAAnAemEpovv Ta PopTia HETAEH TOVS KA PE TNV VAN YEVIKA.

ATTAvTNON OTO TPWOTO £pATNHA dev LTTGPXEL. Kaveig de yvwpilel T1 eivar To
NAEKTPIKS popTio. Ekeivo Trou yvwpifouvpe givar 0TI TO NAEKTPIKG POPTIO Trapov-
o16eTon G pic 1IBIGTNTO TWV CWHATISIWV TTOL £iVal YVWOTE WG NAEKTPOVIO KOl
TPWTOVIO ( KOl 6X1 HOVOV QUT@V ).

H amévTtnon oto 6e0TePo epOTNHA PpIOKETAI TNV TTPONYOUpEV TIPOTAON:
TO NAEKTPIKOG POPTIO €ivail I HLOTNPIDSNG IBIGTNTA, TNV oTroia eppaviovy KA-

TTOI0t CWHOTIOIX TTOU OVOUGLOVTAl OTOIXEINSN)

Mpoooxn: dev £xouv 6Aa Ta owpaTidia.
oTolxeiwdn cwpaTidia nAe-
KTPIKG popTio. Epdig B pag o- H omdvTtnon oto TpiTo epdTNUG biveTal

TAOXOAOOLY TO TTPWTEVIO

QT TO TEIPOPOL.
KOI TO NAEKTOVIO.

Meipapa
(o)
Tpipovpe pia p&Pdo amé KAOUTEOUK pE
HEAAIVO DPOOHG KOl 0TI OLVEXEIX THV GKOU-
HTT&HE OTO OQAIPIdIO VGG NAEKTPIKOU EKKPE-
= iy pous. Eravodappévoupe To id1o pe To ogaipi-
N e 510 VGG SeVUTEPOL EKKPEPOUS KOI TOTTOBETOUE
Ta 600 o@aIPidIa ATTEVavVTI TO €va 0TO GAAO.
Oa TopaTNPACOVHE 6T TA OPAIPIOIA ATTW-
BouvvTal (eIKOVa 60 ). ATTOPHOKPUVOUHE TO €va
EKKPEPEG KO PEPVOUPE KOVTE OTO GANO Eva
TPITO EKKPEPES, OTO PTTOAGKI TOU OTTOIOL KO-
pTRoope pix yodAivn pafdo, mou Tnv Tpipa-
HE pe éva pEGAAIVO Bpoopa. Oa TrapaTnprjoou-
N pe OT1 Ta opapidiar EAkovTan (eIkGvar 6f3 ).

T W Eppnveia
Eival qpavepd 0TI Ta popTia Twv ogpaipl-
Siwv oTnv TePITTWON TOU OXAPATOG 6O Ei-
vaiu Tng 610G guvons. Ta gopTiot Twv oQaipl-

®

EIk. 6
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dlwv oTnv eikéva 6 dev eivar Tng idiag @oong. To gpopTio Twv dVO TPDOTWY
ogpaipidiwv ovopdletal Katd ocOpBaon apvnTiké. To opTio Tou TPITOL oPAIpI-

diov ovopdleTan kot cOpPoon BETIKO.
Zupmépaopa

®opTia TNG 610G PUONG ( GLUV pe oLV 1] ANV pe TANV) aTWOOLVTAl.

DopTia avtiBeTNG PUONG (CLUV pe TANV) éAKovTal.

O v6p0ogG yIa TOV TPOTIO JE TOV OTTOI0 0IOKOUVTO dL-
VAHEIG QVAPECH OTA POPTIA OVOPALETAI VOHOG
Coulomb ka1 Ba HOG ATTAOXOAAOEI OTI OUVEXEIQL.

2.2. To atopo

To &Topo, 6TTws YvwpileTe, eival TO HIKPOTEPO KOY-
M&TI 0TO OTroio pTropolpe va diaipéoovpe Tnv VAN pe
XNHIKG p€oa (XNHIKEG avTIOPAOEIS).

K&Be GTopo atroTeAeiTon amré 600 CUYKEKPIPEVES
TepIoxEs. H pia epioxn PpiokeTar oTo k€vTpo Tov, E€i-
vail e§AIPETIKG TTUKVI KOl OVOpGCeTan Tuprvag. O mu-
PHVAGS TEPIEXEl TA OTOIXEIDNON CWHATIOIA TTOL OVONG-
CovTal TPWTOVIO KOl VETPOVIO. To TpwTEvIO (PEPEI av-
T6 TO £i60G TOL POpPTIOL TTOL OVopdioape BETIKG. To ve-
Tpovio be Pépel kaBGAov popTio, eivar ovdEéTepo. H G-

EPEYNA
Not GUYKEVTPWDOETE
oToixeia yia n {wij
Kol To €pyo Tou
Banjamin Franklin.
lMpoomabioTe va
BpeiTe ykpaPolpeg
ETTOXAG KO OXETIKEG
eIK6veg. Na ouvOE-
OETE HIO EpYQOia
éKTOONG 5 TTEPITIOV
oeAidwv Kal va Tnv
TAPAdODOETE OTOV
KoOnynTH 0oG.

An Trepioxn eival évag o@aIpIkeg @AoIGS, HETO OTOV OTTOI0 KIVOUVTOI GWHATIOIC,
TToL ovopGLovTal NAEKTPOVIA. Ta NAeKTPAVIO eival TTOAD HIKPOTEPO TS TA TTPW-
TOVIO KOl OTTG TOX VETPOVIX KOl PEPOLY AUTS TO €BOG TOL POPTIOL TTOV OVOPGOO:-

pe apvnTIKG. ‘Exel S10mmoTwOE TEIPAPATIKG OTI:

To @opTio TOV MPWTOVIOL gival, KAT amoAvTn TIpY,
oo pe TO POPTIO TOV NAEKTPOVIOU.

TNV €IKOVA (7) OTTEIKOVICETAI VO ATTAOTTOINUEVO pO-
VTEAO YIO TO ATTAOUOTEPO GTOHO TTOU LUTTGPXEI OTH PU-
or, To GTOHO Tou LOPOYSvoL. To GTopo aVTS £Xel OTOV
TTUPAVA TOL Eva TTPWTEVIO. NeTpOvio dev €xel.

lNopw atmd Tov TTupHVa TEPIPEPETAI EVA HOVOOIKG

HAekTpdvio

Eik. 7

NAekTPGVIO. To GUVOAIKS POPTIO TOU ATGHOL 100UTAI PE TO GOPOICHA TOL POp-
TIOL TOU TTPWTOVIOL KO TOU POPTIOL TOU NAEKTPOVIOU. APoU, OTTWG EITTAPE, T
@opTia Toug eival kAT’ améAvTn TIPA foq, eival @avepd 611 To GTopo, 0TO GUVO-
AS Tou, dev EppaviCel popTio. X' auTh TNV TEPITTTWON AéPe 6TI TO &TOO €ivar

ovdéTepo

>Tnv eIk6va (8) amreikovideTal To dTopo Tou oToixeiov " RAIov' (He). O trupn-
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MpwTdévio

A 4 Ne-rpéjwo

:".n HAekTp6vio

A

Ag TpocEEovpe:

To 611 To &Topo eivail
oLdETEPO dE onpaivel
OTI Sev €xel nAekTpI-
K& popTia. HAekTpl-
K& @opTtia €xel. H
oudeTEPOTNTG TOUL
o@efAeTal OTO OTI TO
OAIKG BeTIKG POpTiO
TOL TTUPHVA 1000 TaI
PE TO GUVOAIKG apvI-
TIK6 @opTioO TwV
NAEKTPOVi®V.

VOIG TOU OTTOTEAEITON OTTO 2 TTIPWTOVIX KAl ATré 2 VETPO-
via. H oTifé&da Twv nAektpoviwv €xer 2 nAekTpovia.
No TapaTnpoeTe 0TI, HOAOVOTI TO GTOHO £XEI NAEKTPI-
K& opTia, 0TO OUVOAS ToL gp@avifeTal ovdETepO ,
S16TI TO OAIKG BETIKG POPTIO TWV 2 TTPWTOVIWV TOU TTU-
prAva avTIoTaOPICeTal aTré TO OAIKG apVNTIKG QopTio
TwV 2 NAeKTpOViwV.

Ta GTopa SAwv Twv OToIXEIWY, EPOTOV dHev €XOLV
vTrooTel K&TTOIx €18IKN eTTidpaON eival NAeKTPIKG OLOE-
TEPA. AUTO ONHAiVEL 6TI O OPIBPGS TWV TTPWTOVIWY TOU
TTUpKva eivall {00G pE TOV ApIBPS TwV NAEKTPOVIWV TTOV
TEPIPEPOVTAI YOPW OTIG QUTOV

21Ny eIkéva (9) paiveTar évor GTOHO Og TPISIGOTOTN
OTTEIKOVIOTN. ATTOTEAEITOI OTTO €va HIKPO, BETIK& opPTI-
Opévo TTUPAVA, YOPW OTT6 TOV OTTofo KIVOUVTOIl TQ aip-
VNTIK& NAekTPOVIa. O1 KAEIOTEG NAEKTPOVIKEG TPOXIES
eival oUPBOAIKES.

Ag Bewprioovpe TOPO €va HETAAANIKO CWHA KOl OG
e€eTGoovpe TI ouPPaivel 0TO EOWTEPIKS TOL AT NAEK-
TPk &Groyn. Ta &Topa Twv HETGAAWY €XOUV nAek-
TPOVIQ, TTOU KATAVEPOVTAI O€ OHGOES i} oTIfGSES YOpw
atré Tov Tupva. Efffape 6T To eTEpOdVLPA opTiar €A-
KovTal. AUTS onpaivel 6T T BETIKG TTPWTOVIO TOL TTU-
prva €AKouV Ta apVNTIKG NAEKTPOVIA. Ta NAEKTPOVIa
TNS oTIBAdOG TTOL ATTEXEN TTEPIGOGTEPO OIS TOV TTUPH-
va déxovTal TIG aoBevEOTEPES EAKTIKEG SUVAPEIG KO
ovopGlovTal eEMTEPIKA NAEKTPOVIA. ZTNV TTEPITTTWON
€VOG HETGAAOL TOl GTOPG TOU €XOLV TTANOIGOEl OE TTOAD
HIKPEG OTTOOTAOEIG, HE ATTOTEAEOPA TON NAEKTPOVIX
TV eEWTEPIKWV OTIBAOWY TWV ATOH®V VO GOKOVV HE-
Tagl TOuG SUVAEIG APKETA 1I0XVPES, WOTE VA OTTO-
OTTOCTOUV OTT6 TG GTOPA KAl VO YIVOLV TTPAYHOTIKG
€AEVOEPQ, KUKAOPOPWDVTOG TUXAION KOI ATTPOTAVATOAI-
OTO OTO E0WTEPIKG TOL HETGAAOU.

‘Otav amooTdTal €va NAEKTPOVIO aTré €va ATOHO, TO CUYKPOTNHA TTOU OTTo-
pével TrapouoiGlel BeTIKG popTio, SIGTI TepIooeel éva TIPWTOVIO TOU TTUPHVA.
To BeTIK& POPTIOPEVO OUYKPOTNHO TTOU AITTOPEVEI OVOUALETOI HOVOOBEVES BETI-
KO 16V. Av a1To0TTOOTOUV SU0 NAEKTPOVIQ, OTO OLUYKPOTNHA B TTEPICOEVOLY 6UO
BeTIK& TTPpWTOVIG TOL TTUPHVA, KAl Ba €xoupe To 8§100evEg BeTIKG 16v. To id10
10XVl AVOAOYIKG YIO TPIO 1] VI TTEPICOOTEPT NAEKTPOVIO.

Eival Suvatdy otnyv e§wTepiki oTIBGdA TOL ATGHOL Va TTPOoTEBOVY £val 1 Tre-
PIOOGTEPO NAEKTPOVIA. ETNV TEPITITWON QUTH TO CUYKPOTNHO B TTOPOLOIGEl
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eMITIA OV OIPVNTIKG POPTIO [00 PE TO POPTIO TWV NAEKTPOVIWV TTOU TTPOCKOAAL-

Bnkav, Ko B EXOUHE APVNTIKG 16V, HOVOOBEVES, S100evEG KTA, avaAoya e Tov

ApIOUS TWV NAEKTPOVIV TTOU TTPOCKOAANONKOV

(avaPeEPOHOOTE 08 HETOAAD). OTIKG 10V
Ti, Aoirév, Ba BAETOHE OTO E0WTEPIKG VOGS  To (POPTIOPEVO OUYKPOTHHOL

KOMHOTIOU oTr6 HETOAAO, av SI0BETOHE Evar UTTO- 0L TIPOKUTITEI, OTTG €Vt 0U-

OeTIKO }JIKpOOK(ﬂTIO T600 IOXUpé, WOTE VA pTTO- Sé‘rgpo (f(Topo/ av o1rd ovTO

POUHE va SIOKPIVOUPE TO NAEKTPOVIO KO T GA- APAIPEOOLV VAl 1) TTEPIOTG-

Aot OTOIXEINON CwpaTidIo; Oa BAETTOpE Ta EAED-  Tepal NAEKTPOVIO.

BePa NAEKTPOVIO VOl KIVOOVTOI TUXOHON KOl GKOVO-

VIOTa TTPOog GAeg TIG S1eLBUVOEIG Tav TUPAES pE-

ANoogg. Oa BAETOPE AKOPA TA BETIKG IOVTA VO APVITIKG 16V

TOAQVTOVOVTOl YOPW a6 TIG KOBOPIoPEVES BE- T POPTIOUEVO GUYKPGTN-

OEIG TOUG, 6TTWG TTEPITTOV TOAAVTWVOVTAI TO KTi- HO TTOL TIPOKOTITEL, OV OF

PIa PIGG TIGANG GTNV OTIOI0 GMUEINONKE OEIOPOS gy 0U8£TEPO GTOpO, TTPO-

(eixéva 10). 0TEBOUV £Val 1] TIEPIOOBTEPD
Av dexToUpe 6TI 16 KABE OLOETEPO GITOHO NAEKTPOVIOL.

ATTOOTTAOTNKE £VO NAEKTPOVIO, OTO EOWTEPIKG

e1®e "o oL @ I o @ Hhexrpovio
‘\..‘“‘ A - e ‘o.t .G)snxo’ldv
©.® 00 0 0O

Eix. 10

TOL PHETGAAOL B £XOVHE TOOO BETIKG I6VTO 00 KOl NAeKTpOvIa. ETTITTAEov, agol
TO (OpTIO TOL BETIKOV I6VTOG €ival (00 PE TO POPTIO TOL APVNTIKOL EAeVOEPOL
NAEKTPOVIOUL, TO OAIKG POPTIO OTO E0WTEPIKG TOL HETGAAOL Bax eivar pndév. Aépe
TOTE 6TI TO CWHA EIVOI OVOETEPO 1] APOPTIOTO.

Iupmépaopa:

H nAekTpiki} ovdeTepdTnTA TWV pETGAAWYV S onpaivel 611 Sev vTapyovy
POPTia OTO EGWTEPIKG TOVG. ZNHAIVEI 6TI TO OAIKO APVNTIKG POPTIO TWV
eAevOepwV NAEKTPOVIWV £ival, KAT amOAVTN TIHK, {00 pE To OAIKG OETIKO
POPTIO TWV IGVTWV.

ATIé 600 EIMTWONKAV TTAPATTGV® TIPOKVTITEI TO ETTOHEVO TTOAD ONHAVTIKG OL-
HTTEPOOPA: VIO VO (POPTICOVHE NAEKTPIKA £vO OOPA, TIPETTEI VO AVATPEPOUHE
TNV e§i00ppdTnon BeTIKOV KOl apvnTIKOU popTiov. Ta péva popTicl TTou KIvoU-
VTal EAEVOEPT OTO EOWTEPIKG TWV CWHATWV EiVaI T EAEVBEPA NAEKTPOVIO (OG
BupnBolpe: Ta 16VTa TAAAVTWOVOVTOI HOvo ). H pdpTion Ba yivel pe peTakivnon
eAeVBepwV NAekTpoOViwv. ETOI:
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A. Tt vO (pOPTIOCOUPE €va WG PE
BETIKG POPTIO, TIPETTEI VO TOL CIPQIl-
péooupe eAevOepa NAEKTPOVIQL.

B. lNa va @opTioovpe évor oWpa pe
ApPVNTIKG POPTIO, TTPETTEI VO TOU
TMPOOHECOVpE NAEKTPOVIA.

AuT6 akpifws oupfaivel, 6TV TPO-
OTaBOVHE VO QOPTICOVHE Eva OWUA,
TpiPovTdg To pe éva Dpaopa. EAevBepa
NAEKTPOVIO HETAKIVOUVTOI OIS TO €va
OWPa 0TO GANO. Z€ €KEIVO TTOL XAVEI
NAEKTPOVIO EPPAVICETOI TTAEGVOOHO BETI-
KOU opTiou KOl O€ eKEVO TTOL KeEPOILel
NAEKTPOVIO EPPaVICETOI TTAEGVAOPA Op-
vnTikoU @opTiouv.

2.3. 'Opyava NAEKTPOCTATIKWV HETPHOEWV

1. HAeKTPIKO EKKPEPES

AtroTeAeiTal o1rd pia fj atrd 600 eTIHETOAWHEVES HIKPES
o@aipeg atré TTOAVOTUPEVIO (TTOAAEG POPES XPNOIHOTTOIEITOI
Kol PiYa Koupo&LAIGS) TTov €Xouv dIGUETPO TrepiTTou T6mm.
K&Oe opaipa KpEPETAl OO €var KEVTPIKG OTEAEXOG HE VIO
até peTéél, To otroio efval HOVWTIKG. XpnOIHOTIOIEI Tl YIX
va SIOTTIOTAOOOVHE av £va OOpa gival NAeKTpIopEvo. To oA
KG Uog Tou opydvou eivail Tepitrov 110mm. XpnoigoTrolei-
Tal YIO TOV EAEYXO TNG NAEKTPIONG £VOG ODHATOS.

2. HAeKTPOOKOTTIO

To NAEKTPOOKATIIO €fVAI OTTAPAITNTO EPYROTNPIOKS Gp-
YOVO YIO TO TIEIPGHATA OTATIKOU NAEKTPIOHOV. Av BaBpovo-
pNOei KATGAANAQ, PTTOPEl VO HETPS TO SUVOHIKSG POPTIOHE-
VWV OWPATWV 1] TO OPTIO TOUS.

3. levviTpia Van de Graaf

ATTOdeIKVOETOI TTEIPAPATIKE 6Tl v 0€ K&ATTOI0 Onpeio
TNG ECWTEPIKAS ETTIPAEVEING £VOG KOIAOL Orywyol TOTTOOETH-
OOLPE KATTOI0 POPTIO, VTGS KIVEITAI TTPOG TNV e§WTEPIKI
TOU €TIPAVEIN. XTO EOWTEPIKG TOL aywYoL Sev LTTAPXEI
nAekTpikS edio. O Van de Graaf To ekpeTaAAeUTNKE AUTS TO
1931 kal KOTOOKEVOOE €vav ETTITAXUVTH, 0 0TToi0g eival pia
OUOKELN TTOL EMITAXOVEI TNV KiVION TOV COPaISiwV, pe
ammoTéAEOPA VO ATTOKTOUV LPNAEG evépyeles. ‘Evag povwpé-
VOG IHGVTOG HETOPEPEI OLUVEXWDG POPTICt OTO EOWTEPIKG EVOG
KOfAOL aYWYOU, TQ OTTOIGN 0TI CUVEXEIX HETOPEPOVTAI OTNV
e§wTePIKA MIPAveIa Tov aywyol. Kabwg cuoowpedTal
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popTio otV e§WTEPIKN ETTIPAVEIR TOU OYwWYOU, TO duva-
HIKG TOU OLUVEXWG AUEAVETA.

4. Mnxavn Wimshurst

HAekTpooTaTikf yevwiTpia. Mapdyen pikpég nAeKTPI-
KEG EKKEVAWOEIG prikoug 8cm. O TepIoTPEPOHEVOI SiTKOI
€xouv diGpeTpo 30cm. O1 GUNEKTEG Tou opTiov oTNpi-
CovTal og opI{6vTIa HovwTIK pdBdo. Zuvrbws cuvodeD-

eTa1 o6 "doyeiar Leyden", TTou Pmmopolv va GUVOEOVTAI KOl VO ITTOCUVOEOVTON pIE
OKOTIO VO HETOABGAETOI 1 XWPNTIKOTNTA.

2.4. Aywyoi, povwTEG, npIywyoi

Meipapa
To empeTOM®PEVO PTTOAAGKI £VOG NAEK-
TPIKOU €KKPEPOUS (€IKGvar 11), TTOL KPEPETAI XG&AKiIvo abppa [ NﬁPﬁ“EO‘WO’
s PETGEN

HE VAHO TG HETGEI AT TO KATAKOPUPO
OTEANEXOG TOU EKKPEHOUS, TO OLVEEOLE e
AerT6 XGAKIVO OUpHO PE TNV KEPOAR VOGS
NAEKTPOOKOTIIOV, GTTWS PAIVETAI OTO TXIHAL.
ToroBeTOUpE OTO PTTOAGKI GPVNTIKG QOPTIO
Kol TTapaTnPoUe 6TI Ta (PUAAG TOU NAekK-
TPOOKOTIIOL aTrokAivouv. Eival @avepd 6Ti
pE€pog Tou opTiov (6nAadr apIBPSs nAek-
Tpoviwy ) KIVEITal p€oa amré To XGAKIVO OUp-
HO KOl TAVEl OTA PUAAX TOU NAEKTPOKO-
oV, TO OTTOI, ATTOKTWVTASG OPWVUHO POpP-
Tia, amwbolvvTal. EKpopTiCoupe TO NAEKTPOOKSTTIO KOI OVTIKAOIOTOUHE TO XGAKI-
VO OUpHG HE VPO OTT6 PETGEL. ToTroBeTOVPE OTO PTTOAAGKI apvNTIKG popTio. O
TIOPATNPHOOVHE GTI T PUAAX TOU NAEKTPOOKOTIOU SEV GITOKAVOLV TWPAX.
Zupmépaopa:

Méoa amé 1o peTdl 8¢ peTakIvovvTal NAEKTPOVIA e KATEHOLVON TIPOG TA
@UAAa Tov NAekTpookoTiov. Aépe 6T 0 XOAKGG eival aywyos, Eve TO HETAS!
gival povwTig.

To epdTNHa eivar: yiaTi GAAG OOPOTA
eivar aywyof kol GAAa eival povoTég; H
e€ynon PBpiokeTal oTnv e0wTEPIKA SO
TOV COPETWY. H dopn Twv peTdAAwv &i-
val TETOIO, DOTE OTO E0WTEPIKS TOUG VA

Aywyoi Tou NAeKTPIOHOU ovop&lo-
VTGl TO CWPOTO TOL OTTOIX ETTITPE-
TIOUV OTO NAEKTPIKG (POPTIX VX KI-
vnBoLv péoa Tous.
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MovwT£g ovopdlovTal To COHA-
TO TO OTTOI0l OEV EMTPETTOVV 0T
NAEKTPIKG POPTICH var KIVNOOUV pé-
0Q TOUS.

Ta pétaAda kar Ta S1dAUppATA
TWV NAEKTPOAVLTWV eivar aywyorl
TOU NAeKTPIoUOU. Emiong aywyof
TOU NAEKTPIOHOU €IVl KOI TA 10VI-
ouéva aépia. OpIouEva VAIKG O-
WG TO YUOAD, 0 §Npog aépag, n
uika, n mapa@ivn, To okAnPo Kaa-
outoouk, To petaél, To {6Ao, To
HAPUOPO K.4. Eival HOVWTEG.

LTTAPXEl TTOAD PeYGAOG OpIBUSS ord EAED-
Bepa nAekTpoVIa avé povada Gykou, Ta
OTroia KIVOUVTOI TUXOION KOl XAOTIK& TTPOG
O0Aeg TIG KATELOVVOEIG. AUTS TO VEQPOG
atré eAe0Bepa NAEKTPOVIO TTOL KIVOUVTO
OTO E0WTEPIKG TWV PETGA WV ovopGeTai
NAEKTPOVIKOG VEQPOG. ZTOUG HOVWTEG
LTTEPXOLV TTOAD AlySTEPO EAEVOEPT NAEK-
TpOvVIa av& povada ykou. H aywyipdTn-
Ta TV SICAVPETWY NAEKTPOAUTAOV OE(-
AeTal OTO OETIKG KOl OTQ APV TIKA 16VTA
TTOL SNMIOVUPYOLVTAI OTO ECWTEPIKG TOUS.
T€NoG, N OYWYIHETNTA TWV IOVIOHEVWV OE-
piwv opeideTal Og BETIKG KOI O APVNTI-
K& 10vTa, KaBWG Kol o eEAeBepa nAek-
TPOVIX.

YTrdpxel pio KaTnyopict CWPETWY, T

otroial 6ev eivan 16avikol aywyol dAAG 0UTe Kal TEAEIOI HOVWTEG. TETOIX COHATA
€ival TO YEPHAVIO, TO TTLPITIO, 0 GVOPOKOS K.&. Ta oOpaTA AUTG dlaBéTovy GTO

Eik. 12

EOWTEPIKO TOUG eAelBEpPOLG

Apyvpos Aywyol NAEKTPIKOUG POpPEl§, aAA& o
Xak6s apIBPGS TWV POPEWV OTN HOVA-
\J da 6ykou eival HIKPOTEPOS OO
Apyihio TOV QVTIOTOIXO YIO TOUG OYW-
YoUG kai peYOAUTEPOS QTS TOV
Zisnpos QVTIOTOIXO YIO TOUG HOVWTEG.
Y8pGpyLpos AUTE TO OOPATO OovOopGlovTal
S KaBapoi nuiaywyor .

;éj >Tnv eikéva 12 gaivovTal
5 Avpaas ’ Si1dpopa LAIKG KaAG @Bivovoa
w 5 1 -
. porol ot n Kb o

£ Teppévio . p ‘
= yIHOTN TG TNV €X€l 0 Ag, OAA& KOl
% 0 Cu dev méel miow. O XaAKOG &i-
T Mupfrio val TOAD pTNVOTEPOG AT TOV
Gpyvpo. AuTdg eivan o Adyog yio
Z0ho MovwTég TOV OTTOI0 XPrOIHOTIOIEITAI XOA-
KOG YIO TNV KOTOOKEVH KOA®W-
oAt diwv. Na rapatnprioete 611 o
¥ N GvOPOKOG KOTATACOETOI OTOUG

aywyoUs, HoAovETI Oev €xel e€ail-
PETIKA OyWYIHOTNTA.
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2.5 ®O6pTioN Kal NAEKTPICT] TWV CWHATWV

PG&B6og arré teflon

L METOO’\NKég i . Emoaydpevo
aywyos b OETIKG
. &= [MaoTiké : popTio
u KOAGpPO “ .
Etrayopevo
: APVNTIKG
7 ITédexos . MepiBAnpa Vil
fs " aa@ xpuod 4
i 8 Y
Eix. 13

To 6pyavo Tou OXAHATOS gival TO TTOAD YVWOTG 0ag NAEKTPOOKGTTIO. NO TTApOTNPHOETE 6Tl TTPOOTO-
TebTAI A6 TLAPI. AUTO €ival TTOAD ONHAVTIKG, YIOT! T TIEIPAPATA PE OTATIKG NAEKTPIOHS €ival TTOAG
evaiodnTa oTNV VTTOPEN LYPACIOS. TO NAEKTPOOKGTTIO XPNOIHOTIOIEITAI VIO VO SITTIOTWVOLHE €6V Eva
owpa eivan popTIopévo.EGv Babpovopndei karGAANAa, ptropel va xpnoigoToIineel yia T p€Tpnon
opTiov fj Suvapikoy

‘OTrwg efTape OTNV TAPEYPAPO 2.2, VA NAEKTPIKG OLOETEPO T TTEPIEXEI
ioeg TTOOGTNTEG TG BETIKG KOl o6 apvNTIKG popTio. ETreidr Ta péva gukivnra
opTia eival T EAeVOEPA NAEKTPOVIQ, 1) POPTION KOI N NAEKTPIOT) TWV CWUATWV
HTTOPEl VO Yivel HGvo pe PHETOKIVIOT EAEVDBEPWV NAEKTPOVIOV.

o. d6prion pe TpIPN
‘OTav TpiPouvpe éva OOUA pE DPACHA, TO Eva
oWHa TPOooPEPel 0TO GAA0 nAekTpovia. ‘ETol, 6Tav A

B
TpiBoupe, X, pia p&Bdo aré OKANPO KAOUTOOUK  ( _Q)------------ Q
p

HE €va KOPHATI VPAOPATOG, HETOPEPOVTOI EAEVOE-

pa NAEKTPOVIO ATré To UPOOHa 0N pGifdo. ATToTéAE-

opa ouToU eival N p&PSog va ATToKTA apvNTIKG (pop- @'4-.\@

Tio kol TO Opacpa BeTIKG. ‘OTav Tpioupe pix YOSAI- %

vn p&Podo pe Dpaopa, HeTapEPOvTal NAEKTPOVIG

oo T pépdo oTo Dpaopa. H yudAivny paBdog atro-  Eik. 14 Mrropeite va Siokpivete

KTG BETIKG OPTIO. TNV NAEKTPION pE TPIPHA Ta op-  KaToIa OXEon avapeon 0T
. . . . . p . popTia q,, q, kar Q;

T TTOL aTTOKTOUV Tar SU0 CWHATA eival foa KATE

HEYEBOG KAl ETEPWVLHOL.

a4 HAekTpovIia

B. ®6pTion pe emapn

‘OTav €va (pOPTIOPEVO OWHO EPXETOI OF ETTAPN HE EVa APOPTIOTO, TTAPATN-
PEITOI HETOKIVNON QOPTIOL OIS TO VA OWHO OTO GANO. XTNV €IKGVA 14 TO OO
A eivan opvnTIK& opTIOPEVO Kol To OWHa B agdpTioTo. Evidvoupe Ta 0o owdpa-
TO HE Eva AeTITO PETOANKGS OUPHO. ATT6 TO 0P A, TToU €Xel TrEpiooevpa NAeK-
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Tpoviwv, 6a KIvBoUV KATTOIx NAEKTPOVIO TTPOG TO OWHa B. To atroTéAeopa B
eival va QopTIOTEl KOl TO OWUA B apvnTIK&. XTNV TEPITITWON QUTH TO GPXIKO
popTio Q Tov owpaTog A Ba diapoipaoTei. ‘Eva pépog auTou, ag To TolpE g, Ha
TTOpapEivel 0TO A Kot éva pEpog ¢, Ba peTakivnBel oTo B. Na TrapatnpioeTe 6T
TO POpTIx q;, d, €ival Tou dlov idoug.

ESwd pétrel va avagpepBel pia facikn apXr] diaTipnong yia T peTakivion Kal
TNV aQvTOAAGY] POPTIV AVAHECT OTOl POPTIOHEVA owpaTa. H apxi auTr eivai
YEVIKI] KOl OvOpGeTal apyi] Siatiipnong Tov nAekTpikov @optiov. H Siatimw-
or} TnG eivai n €€Ag:

Apxn SiaTipnong Tov NAekTPIKOL PopTioL
To 0AIKS popTio 08 KAOE KTTOHOVWHEVO GUOTNHA CWHPATWV TTAPOAHEVEI OTABEPS.

‘Eva 000TNpo OwpGTwv ovopsletan amopo- Y. HAEkTpion pe emmaywyn
VOPEVO, 6Tav dev aAANAeTTIOp& peE KavEVayY
Tp6TO pe TO TeEPIBGAAov Tov. ‘Evar TETOI0 0U-
oTnpa dev avToANGOOEl POPTIT HE TO TEPIBEA-
Aov Tou. EmiTpémeTan, Spwg, n avraAlayn
opTiov avépeaa oTa péAn Tou. Eivar qpavepo i i )
6TI 0€ éval ATTOPOVWPEVO GUOTNHA COPGTY, | POOKOTIO GPOPTIOTO. Tpi-
rou Sev Traipvel gopTio até To TeEPIBGAAOV BOUE‘E pia P?‘BSO aro Kaou-
00Te bivel opTio o’ avTS, To ahyeBpikg — TOOUK pE YOUVIVO bgpaopa. H
GBpoIopa TOU POPTIOL TOL dev OAAGIEI. PAP6OS PopTICeTOn APVNTIKG.
MAnoiglouvpe Tn pépdo otnv

KEPOAR TOL NAEKTPOOKOTTIOU,

X0pig va TNV akovptroovpe 6’ auTr (B). H p&fdog Ba ammwdroel eAebBepa nAek-
TPOVIG TOU PETOAIKOU OTEAEXOUG Kal Ba To ouoowpPeVoel oTa SVo PUAAG. Ta
PUMa B0 atrOKAIVOULVY. ZTNV KEPOAL] TOU NAEKTPOOKOTIIOU B0t EPPAVIOTEl BETIKG

AG K&GVOUME TO TEPpOA
TIOL PAIVETOI OTNV EIKOVAL 15.

Meipapa

210 (0) £Xoupe €va nAek-

Ag@opTioto  Ta UM opTiCovTai Ta nAekTpévia Ta nAekTpévia  To NAeKTPOOKGTTIO
NAEKTPOOKOTIIO  OPVNTIKA HE ETTAYWYH  KIVOOVTAI TIPOS TN YN £puyav BeTIK& POPTIOPEVO

Eik. 15
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POPTIO. ZTN OULVEXEIQ, YEIDWVOUHE TNV KEPOAR TOU NAEKTPOCTKOTTIOU, OKOUHTTI®-
VTOG TNV, TT.X., HE TO XEPI pag (Y). Ta NAekTpOVIa Twv QUAA®Y, aTTwOOoVpEVA ATTé
TO OpVNTIKG popTio TnNG p&PRdov, Ba 0dnyndolv Tpog To £dapog. Ta PUAAa B
TAnoiGoouy. H kear] Ba diatnpel To BeTIKG PopTio TNG (Y). ATTOHAKPUVOUHE TN
yeiwon. H kepadr] Ba diatnpel To BETIKG PopTio Kal Tar PUAG Bar eival evopéva
(8). ATropakpUvoupe Tn pépdo. Mapatnpolpe 6TI Ta PUAAX aTTOKAIVOLV TIGAI (€).

Eppnveia :

v eikova 15 (B,y,6,€) gaiverar n diadikaoia nA€kTpiong ue emaywyr). H apvnTika
popTIouEVn PAB6oG aTTwOEl NAEKTPOVIA TIPOG Ta HETAAAIKG PUAAQ, Ta OTTOIO ETOT ATTOKAIL-
VOUV. 3TNV KEPAAr} TOL NAEKTPOOKOTIIOU TTEPIOTEUOLY BETIKG popTial (B). Av, 0T OLVEXEIQ,
yeiboovue TNV KEPAAL, Ta NAEKTPOVIA TWV QUAAWY Ba Siappelioouvv TTPOG TN yn Kol TA
@UAa Ba ovykAivouv (y, 6). Av atropakpivouue T popTiouévn pdfBso, Ba KivnBouv nAek-
TPOVIA ATr6 Ta PUAAA Kail Ba e§0VSETEPWOOLY UEPOG TOU BETIKOU POPTIOL TNG KEPAAIG.
Ta pUAXa Ba popTIoTOUV BETIKG KOl B atTokAivouv TTAAL. XTo OTIYHIGTUTIO (€), OTTOUL €XOU-
€ QTOUOKPUVEI TN popTIOUEVI pAB6o, avéBnkav NAEKTPOVIa Ao Tar pUAAX TOU NAEKTpO-
okotriou Ko e§oLSETEPpWOAV BETIKG POPTIO TNG KEPAANG. Tax PUAAD ATTOKTOUV BETIKG POp-
Tio, arwBouvTal kal atrokAivouy.To opTio TToU TTAYETAI OTA PUAAQ (ETTaryGpIEVO (opPTIO-
OeTIKG) elva ETEPUWOIVULIO LE TO QPXIKG POPTIO TNG PGPSOV (ETTAYOV POPTIO-APVITIKO).

ApaoTnpioTnTES

1. MépTe pia AemrTh p&Pd0 amd TAACTIKG Kol TPIPTE TNV pe ENpo LPATUO.
H p&Bdog mpémel va nAekTpioTel. EAEETe av TpdypaTi nAeKTPIOTNKE, TTPO-
OTOOMVTOG Vo TPAPAEETE e QLT HIKPG KOPUATAKIO XAPTIOU.

2. KpaTtAoTe TO POPTIOPEVO GKPO TNG KOVT& 0TO QLTI 00G. AIGBAVEDTE 1
QKOUTE KATI;

3. TpipTe pe Eva 0TEYVO LPAOHA pIX paPdo ammd okANPS KXOVTOOUK. AKOU-
pmioTe TN p&Pdo oTnv KEPaA evog nAekTpookoTiov. PopTia aTrd Tn
pG&Pdo B peTOKIVNOOUY TTPOG Ta PUAAX KOl GUTG B ATTOKAIVOULV. X1
OULVEXEIQ, TIAPTE PIX YUGAIV pdPdo, TPIPTE TNV pE OTEYVO BPACUA KOl
KPOATAOTE TNV TOAD KOVTG OTNV KEPOAR TOL NAEKTPOTKOTIIOL XWPIG VO
KQVETE ETTOPN HE QUTAV. MAPATNPAOTE TN CUUTTEPIPOPSG TWV PUAA®Y TOU
NAeKTPOoKoTTioL Kal e€nyRoTe Tnv. Ti £XETE VO TEITE YIX TO POPTIO TTOL
QVOTTTOOOETOI OTO YUOAT;

2.6 Nopog Tov Coulomb

O vépog auTog eival TEIPAPATIKOS KOl TIPOCOIopidel TO HETPO TNG NAEKTPIKIAS
dvvapng avépeoa o 5V0 POPTIOPEVA, ONHEIGKG CWOHOTA.

Ag vTToBEg0oLPE OTI TA POPTIa TwV dVO CWPATWV £ival g, KaI ¢, K&l 0TI TX
OWHOTO OTTEXOLV aTTéoTOON I (EIKGVQ 16).
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Eik. 16

Oo LTTOBECOLE OTI T POPTIC TWV SO CWHATWV EIVAI OHDOVUHA (EITE KOI TX
000 BeTIKG €iTe KOl Ta dVO apvNnTIKG). XTNV TEPITTWON auTH n SOvapn Tov
aokel TO KOBEVO 0TO GANO eival aTOTIKF. Not TTapaTnproeTe 6TI 01 SUVAHEIS
auTég €xouv oxéon dpaong-avTidpaong kal kKaTé cuvéTreia efval avTiBeTeg,
TPAYHQ TTOL GNHaivel 6Ti €0V TO 010 PETPO Kol AVTIBETN KaTeVOLVOT). ATIé TO
Trefpopa TPOKOTITEl 6TI TO PETPO KABEUIGSG OTTO QUTES TIG duvapelg SiveTal améd
Tn ovvapTnon:

%9 ’
F=Kpn—5 @1 émov: K, =

1 Nm*
m—9>(109 CZ

H oTabepd €, oVOPALETOI EMTPEMTOTITA TOU KEVOU

Mo10TIKG Teipapa

To emépevo amAS Treipapa (eikévar 17) pavepwdvel 6TI To PETPO TG SUvapng
QAVAPEOT OE HVO POPTIOPEVD COPATA EAXTTOVETAI, OTAV I ATTOOTOCT TWV OW-
HETWV avEGveTal.

H yevviiTpia Van De Graaf eival opTIOpEVn apvnTIKG. ZTEPEWVOLHE SUO Ke-
pI&, DOOTE 01 PASYES TOUG va BpiokovTal oTnVv i1 0pI{GvTIa EVBEIT pE TO KEVTPO
NS 0@aipas. To PopTio TNG YEVATPIOG GOKEl EAKTIKEG SUVAHEIG OTON OETIKG I6VTO
TToU Bpiokovtal kovT& oTa Kepid. ‘ETol, dnpiovpyeital éva peOpa 1IGVTWV pE KO-
TEOOLVOI TTPOG TNV KEPOAR TNG YEVWATPIOS. AUTO TO PEVHA TIPOKGAET KAPTTOAWOT)
OTIG PAGYES TWV KEPIWV. TO PAIVEPEVO TTAPATNPEITAI EVTOVA OTN PAGYX TOL TTAN-
o1€oTepou Keplol. H pAGya Tou GAAOUL KepIOU TTAPOPEVEl OXEOOV QVETTNPEQOTN.

Eix. 17
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AlaToTrwen Tov vépov Touv Coulomb.
To p£Tpo TNG EAKTIKNAG I AMWOTIKAS §Ovapng avapeoa og §Uo PopTIopéva

OIHEINKGE COPATA gival:

1. AvéAoyo TwV popTiov TV 660 CWHATWV.
2. AVTIOTPO@P®G aVGAOYO HE TO TETPAYWVO TG ATTO0TACHS TOUG.

Ztov mivaka | divovtai
oTOIXElO yla TO popTio
Kol Tn pé&lo Twv oTOI-
XeIWODYV  ocwpaTiSiwv
NAEKTPOVIO KO TIPWTAVIO.
O1 TIPEG OVTEG ATTOTE-
AoUv oAU KOAR TTPOOEY-
Yion TwV "TTPOYHOTIKOV"
TIHOV.

MapaTtnpnoeis :
1. O vépog 10X0El YIO COPOTA TTOV PTTOPOUV VO
BewpnBolV g LAIKG onpeia. loxOel, GpwWS, Kail
oTNV TEPITITWON TTOV T OWHATO EIVAI POPTIOHE-
VEG HOVWTIKEG oPaipes. TOTE, wg améoTaon r
TIAIPVOLPE TNV ATTOOTAON TWV KEVTPWVY TOuG. EGv
ol oaipeg eival HETOAAIKEG, TTPETTEl N ATTOOTOON
TOUG VO eival PEYGAN 0 Ox€on e TIG dlaoTAOEIS
TOUG, OTE VOl PNV £TTNPEACEl KABEUIG TNV KATOVO-
P TOL POPTIOL OTNV GAAN
2. To 611 TO HETPO TNG dVVAPNG Eival AVTIOTPAPWS
QavAAOYO PE TO TETPAYWVO TNG ATTOOTOONG ONHOI-
Vel 6T1 av SITTAGOIGOOVPE TNV ATTGOTACT], TO HETPO
TNng dUvopng Ba Yivel 4 POPES HIKPOTEPO, AV TPI-
TIAOCIGOOVHE TNV ATTGOTACN, TO HETPO B yivel 9
POPEG HIKPOTEPO K.0.K. AvTioToIXa B cuppaivouy,
6TaV EAATTWOOVPE TNV OTTéoTOON. TWpPa, CHWS,
TO PETPO TNG SVVAPNG ALEAVETA.

IMINAKAX |
ZWHATI®I0 ®Doprtio Mala
HAekTpdvio q. = 1,6x10" C m,= 9,1x10°" kg
MpwTdvio q, = 1,6x1 0" C m,=1,67x1 0" kg

Mapaderypa 1

HAekTpdvio ko mpwTdévio BpiokovTal akivnTa oe améoTaon r = 4,6mm. No
vTTOAOYIOTEl TO PHETPO TNG EAKTIKIG SUVAUNG TTOL aoKel TO Eva 0To GANo. To
NAEKTPIKA POPTIC TOL TTPWTOVIOL KAl TOL NAEKTPOVIOL gival ATTOAVTWS (oK

(. = g, = 1,6x107° O).

Na vtroAoyioeTe To AGyo TNG NAEKTPOOTATIKIG AENG Kal TNG PapuTikAg €A-
&NS avapesa 0TO TTPWTOVIO KO GTO NAEKTPOVIO TOU OTOHOUL TOL LSPOYSVOU.
To péTpo NG BapuTiKig EAENG avapeaa o dVO ONPEIOKEG PGLeS diveTal oo

Tn oxéon, Foop =G =

m,m, 4 ‘ 2 o
—— 01ou G oTaBEPG TNG OTroiaG N TIpN ival 0TO Sl
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Avon
Me Gpeon epappoyr} Tov TUTTOL Tou V6pou Tou Coulomb €xoupe:

Na TrapatnprioeTe 611
1

Fo=kpn

Nm?
— 11
G=667x10"

=9x10x

1,6.10"x1,6.10"°

=10"°N
(4,6.10°)

. MeTarpépape To mm oe m. ‘EToi r = 4,6 mm = 4,6x 10° m. Na pnv opeleite

KGOE POP& TTOL KAVETE QVTIKATAOTOON PEYEBWDY O Evav TUTTO, VO EKPPGCe-
TE TIG HOVASEG TOUG OTO 1010 GVOTNHA. AV eV TO TIPOCEEETE, TO ATTOTEAETHO
Ba eival AavOaopEVo. XToV NAEKTPIOHS XPNOIPOTIOIOVHE TTAVTOTE TO OVOTN-

pa Sl

. O TOTT0G TTOUL XPNOIHOTIOINCAHE Hag divel To HETPO TG SVvapng. A6 Tr) Be-

wpIiax YvwpiCoupe 6TI 01 SUVAPEIG TTOL KIOKOVVTAI AVAPETTH OTO CWUATIOIX Ei-
vail EAKTIKEG, YIOTI TO (pOPTIC TOUG EIVall ETEPOTNHOL.
H ék@paon yia To {nTobpevo Aéyo Ba givai:

e

k
c m 2
==
Fg g

_ kr]?\ qe qp _

9x10° (1,6x 10"

G MM, 667x10" 9,1x10°'x1,67x10%

_9x(1,6)
©6,67x9,1x1,67

x10% =2,2x 10"

ApaotnpiotTnra 4

Oa e€eTGioovpe Tov TPOTTO OAANAeTTidpOaONS
dVo opTiopévav cwpaTwv. H e€éTaon Ba
fval TTOIOTIKN.

A6 TnVv 61 TAaOTIKA paPdo e€apTolpe, pe
T PorBeix 6V0 vnuaTwv amd petdll, Svo
HIKPG EAGPPG ETTIHETOA®PEVO GPAIPIDIO.

1. ®opTiCovpe pia mAAOTIK pd&pdo TpiPo-
VTG TNV pE €va OTEYVO U@POOPG KOl Thnv
OKOUPTIGHE Kol oTa 6o agaipidia. Ti Tapa-
TNPEITE;

2. ®optiCovpe pix yudAivny p&fdo kal Tnv
TANOIGLOVpE OTO OPaIPIdIA. TI TTAPATNPEITE;
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2KEDTEITE
>0G 6ivouv pio ETOAAIKR opaipa A PopTIOPEVN BETIKG.

Kovt& o’ auTtrjv TAnoi6&ilete piar GAAN ouvdETepn pe- A
TOAAIKT] O@Aipa, OTTWG PAIVETOI OTO XTTEVAVTI

oxfHa.

To epdTNUa gival: Ba aoknBoUV SUVAPEIG avapE-

Oa OTIG OPAIPES;

2ZKE®DTEITE ITPOXEKTIKA...
>ag 6ivouv 600 ocdpaTa A kal B, yia Ta

ool YvwpiCeTe pe PefaidTnTa 671 p6vo To
éva eival opTiopévo. MANOIGeTe Tar OO
TO O€ PIKPH ATTO0TOON TIPOCEXOVTOS VO [NV
OKOUMTIOOLV. To gpATNHG eivai : N €A§n AN
GTTWOoT TwV 500 CWUATWY Ba 0OG TTEITEN OTI
2

KOl TO GAAO OWOPG TOV (POPTIOHEVO ; dopriopvo

2.7. ‘Evraon nAeKTPOOTATIKOU ediov

A. Tevika

AG OVOIKOAEGOUE 0TI HVIHIN HOS HEPIKG OTOIXEID OMTTO TV TIEIPO KO TIG YVWOEIS HOG.

1.

I'vowpileTe OTI v KOVTG 08 val HOYVATN QEPOUE PIVIOHOTO 0181 pOoL i HIKPES
KOp@ITOoeG, 0 payvATng Ba Ta "tpaPrel’, kol auT& Ba KOAAoOLY TGV ToU.
O payvATNG ToUS aoKel EAKTIKEG SUVAHEIG. TNV TEPITTWON aUTH AfpE 6T O
XWPOG YOpw aTrd TO PoyvATn €ival HAyvNTIKG TeSio. Tnv 1I81I6TNTa auT TNV
£dwoe 0TO XWPO N Tapovoia Tov poyviTn. H Trapovaia evég poryviTn, Aol-
TV, KAVEl TO XMPO YOPW TOL HAyvNTIKO TTEdIO.

2. TvopiCeTe OTI OV OPOOVHE EVA CAOHA TS KGTTOI0 UPOG OTTO TNV ETTIPAVEIX

TNS YNS, TO CWHA KIVEITAI TTPOG TN YN. AuTS oupPaiver eTeld ) yn aokel oTo
owpa pia SOvapn mov, 6TTwg YvwpileTe, ovopdlovpe BapPog Tou OWHATOS.
Aépe 6T1 0 XWpog yopw o1 Tn yn eival BapuTiké medio. Tnv 1616TTO QUTA
Tnv £€dwoe 0To XWPo n Tapovasia Tng yns. H otrapén, Aoirdv, tng péloas Tng
YNS KGvel To Xwpo YOpw Tng BapuTiké medio.

H mapovoia omoiacdnote ualog kaver To xWpo yupw NG BapuTikG medio. Eoel ol
id101, Aoyw 1ng pédag oo, bnuIoVPYEITE YUPW 00G TA SIKA 006 BAPUTIKG Tedia. AKCUO
Ko Eva nAekTpovio Snuiovpyel yopw Tou To SIKS Tou LBapuTiko Tedio. H diapopa eivai
OTI TO SIKO 00G BAPUTIKG eSO Kl TO BAPUTIKG TESIO TOU NAEKTPOVIOL Eival aoruaVTa
oe axéon pe 1o BapuTIKG TESIO TNG YNG, 610TI ) uGla 0aG Kai 1) Pala Tov NAEKTPOViou
eivar eEQIPETIKG HIKPEG O€ OUYKPION U TN HAa TNG ynG.
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Ag pefvoupe Afyo oTtn Aé€n vmédepa.
To uTT6Bepa eival EKEVO TO "AVTIKEIPEVO"
To otrofo "a1o8dveTal" dSOvapn amd TO
avtioToryo duvapiké medio. ‘ETol, Ba
€XOUE TNV ETTOHEVN AVTIOTOIXNON:

Avvapikoé medio gival o xwdpog o o-
moiog £X&1 TNV IBIOTNTA VO AOKED
Svvapn og kGO VITEBEPA IOV TO-
TOBETEITAI GE AUTOV.

HAekTpiko medio eivar o xwpog o MEAIO YINOOEMA
0Toi0g £XE€I TV ISIOTNTA VO AOKET

Svvapn oe KGO NAEKTPIKG POpP- BapuTiko Méla

TiO TTOL TOTMOBETEITAI O AUTOV. HAekTpiko HAekTpIKG popTio

Not onpeIdoeTe 6TI N dpdoN TWV TPIDV TTAPATTEV®D TTEdIWY, BEWPNTIKE, EKTE-
VETOI PEXPI TO "GTTEIPO”

B.”Evracn nAekTpooTaTIKOU TEdiov
AG (pOAVTOOTOUHE TWPO OTI OE KATTOIO GNHEID TOU XWDPOL £XOUHE €Vl NAEKTPI-
K6 @opTio Q. O vépog Tou Coulomb pag Aéyel 611 av TTAnoiIGoovpe €va GAAo pop-
Tio g, TO PopTio Q Ba aokfoel Tévw OTO ¢ SUVAN, EAKTIKI | ATTWOTIKY, avGAo-
YO pe TN @Uon Twv @opTiwv. Oa Aépe TOTE 6TI 0 XDPOG YOpw atré To opTio Q
£yive nAekTpodiaiiké medio.
>Tnv eIkéva 18 @aiveTal pia

A TIEPIOX TOL XWPOUL KOl €Val NAeK-
@Fr 1o gopriomm 4, mow b

Q
’ .................................. 7, TG oprio-Ty +Qy mow B
' S g TOHPWVA pE GOQ EMTAPE TTIO TG
O e—" ' VW, 0 XPos YUpw OTré TO POPTIO
+Q yiveTan nAekTpodiaAiké Tedio.
Eik. 18 Ta NAeKTPOOTOTIKG TTEdIT TTOV

dnpiovpyovy Ta didpopa popTia
dev eivar e€ioou 10xupd. (OupnBeite To PapuTiké TTedi0 TNG YNS KAl TO SIKG 0O
BapuTiké medio).

YT &pyxel, Aoy, n av&ykn va emivorjooupe éva péyebog, pe To omroio Ba dia-
TNOTWVOUHE TG00 I0XVPO eivail Eva NAEKTPOOTATIKS TTedio. To péyeBog auTd ovo-
p&leTon £vTaon Tou NAEKTPOOTATIKOU Tediov. Na var opioovpe TNV €vTaon Tou
NAekTPIKOL Tediov oTo onueio A, KGvoupE To £EAG LTTOBETIKG TTEIPOpQL:

YmoOeTIKO TEipapa

1. X1o onpeio A Tou Trediov ov dnpiovpyel To PopTio Q ToTTOBETOUPE £V
popTio q. To popTio avTS B To OVOPGLOLHE POPTIo — LTIEBEPA, VIO VO TO {eXw-
piCovpe a1d To PopTio Q, oL TTapPdYEl TO TedIO, Kal To 0TToio0 Bar ovop&lovpe
@opTio — Tyn. Ag ToUpe F To péTpo Tng SUvapng mrov d€xeTal To popTio q aTé

TO popTio Q. YroAoyiCoupe TnVv TIpr Tou TNAKOU qi . X710 {610 onpeio A ToTTOBE-
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TOUHE PopTio 2q Kal LTTOAOYICOLHE TO HETPO TNG SUVAHNG TTOL OIOKEITON OE QUVTE.
AlammoT®dVoLpE 6T TOo HETPO TNG dUvapng eivan Twdpa 2F. ETo1, To TNAIKO TOUL pé-
Tpou TNng SUVaPNG Kal Tou @opTiov eival To i610. Tnv dia SiamioTwon Ba kGvou-
He, av divoupe 0TO OPTIO g OLUVEXMDG HEYOAUTEPES TIPESG @ TO TIMAIKO TOU HETPOL
TN SUVAPNG KAl TOL AVTIOTOIXOUL POPTIOL Ba TTaPapével oTaOEPS. DaiveTal Aoi-
v 6TI N TIPA avToL ToL TMAIKOUL dev e€apTaTAI ATTS TO PEYEBOG TOUL SOKIPAOTI-
KOU (popTIOL-UTTOBEPATOS .

2. Oa e€eTAOOVPE TOPA TTOG EEAPTETAI TO HETPO TOL TIMATKOU q oméTo
pEyeBog Tou opTiov Q, Tou TTapdyel To Tedio. Av dirAaoidooupe To gopTio Q,
diamoTdvoupe 611 ) TIPA Tov TNAIKOL aVTOV SITTAGCIGCETAI. AVOAGYWS, Qv TPI-
TTAQCIGOOVUE, TETPATTAGOIGOOUHE KTA. TO PEYEBOG TOUL opTiov Q, N TIYA TOu

TNAKov Ba TPITTAGCIGLETON, B0 TETPATTAACIGLETON KTA. GVTIOTOIXWS. TO CUPTTE-
paopa gival 6T To TMAIKo au TS gival avéAoyo Tpog To Péyebog Tou gopTiov Q.

3. Eav amavaA&Poupe T Siadikaoia yia éva GAAo onpeio B, Tou amméxel amd
To popTio-TNyr} Q améoTHCN HEYOAUTEPN OTI6 AUTHV TOL ONUEIOL A, TX CUpTTE-
pdopata gival avéoya. MéM To Ao Tng dUVONG Kol TOL AVTICTOIXOL POop-
Tiou g, TTov Ba ToTTOBETOVpE OTO Oonpeio B, Ba €xer Tnv dia oTOOEPN TIpN Oive-
E&pTNTOa pe TO pEYEBOG TOL POPTIOL (. O LTTAPXEI, SPWS, Kal pic diopopd: n
TIPR Tov TNAIKoOL Ba eival HIKPOTEPN YIa To onpeio B.

Zupmépaopa:

H TipA; Tou TNATKOL TNG HVVAKNG KA TOL AVTICTOIXOL POPTIOV-LTTOBEPATOS
o€ K&Oe onpeio A Tou Tediov eivan aveEGpTnTn o6 TO P€YeBOS TOL POopPTiOL q.
E€apTaTan, Spws, amé To péyebog Tou opTiov-TryR Q Kai atéd Tnv améoTaon
amé To QopTio-rNyr] Q Tov onpeiov A kal, HGAIOTO, N TIPA TOL EAATTAOVETAI,
6Tav n améoToon auTr av&dvetal. AUTS To TIAIKO OTTOTEAEl TO HETPO €VOG dia-
voopaTtog (pnv §exvaTe 6T1 n Sovopn eivar SIGVUOHX), TTOL ATTOTEAET XOPOKTNPI-
OTIKG PE€YEDOG YIO T NAEKTPOOTATIKG TTEdIT. AUTO TO BIAVLOPATIKG PEYEBOG OVO-
p&eTon £vraon Tov NAEKTPOOTATIKOU TeSiov. Apou n évraon eivar dSiavuopaTi-
K6 pEyeBog, TTPETTEI VO TTPOTOIOPICOVHE KOl TON ETTGHEVX OTOIXEID : ONPEIO EApP-
poyns, Katevluvvor).

>T10V KOBOPIOPS TNG KATEVOLV-

ons Tou d1avUoPATOG TNG £VvTaong + +q P
pGAo Trailel pévo To €idOG TOL POp- ‘ O e
Tiov-rNyYR. XNV eikéva 19 To @op- E

Tio-Tryn €ivan BeTIKG. BAETeTE 671 N
Ta @optia Q ki q eivon BeTikG. H dbvapn

'/(O(T‘C‘UGUVO’n ™ms ‘C‘VTO(?ng £|/VO(I n eivanl amwoTikr. ETreidr To gopTio q eivon BeTI-
i610, HOAOVOTI TO POPTiO LTTEOEP K6, To SiGvuopa Tng évraong  €xel Ty i
oTn pIa TePIMTWON eival BeTIKG KaTevBuvon pe To Sidvuopa TNG dUvapng.

oTnv 6Mn apvnTiké. Na maparmpr- Eix. 19
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oeTE OTI TO d1GVUOHA "Pevyel" aTTéd
TO BETIKG popTiO.

>1nv eIkéva 20 TO popTio-TTNYH
efval apvnTIKS. XTNV TEPITTTWON
Eix. 19 Ta popTia Q kai q eivon eTepdvoupa. H auTr] n évraon o€ KATToI0 onpeio A
S0vapn eivan eAkTikr. Ereid To gopTio q eivan "épXETAI" TTPOG TO POPTIO-TINYI OvE-

apvnTikS, To didvuopa Tng évraong €xel avTi- E&OTNTA GTT6 TO E50G TOL POPTIOU-
BeTn kaTELOLVON pe TO SiIGvuoua PN S Pop

VTTOBEPATOG.
— Q +q
‘ +—< . lNopatnprioTe TTPOOEKTIKG TIG EI-
E F kOveg 19 kai 20. Oa SIATTIOTWOETE

Eik. 20 To qoprio Q eivon apvnTik6.To gopTio G711 GTav TO popTio q eivar BeTIKG,
q eivon BeTIkG. H d0vopn eivan eAkTikr. Etreidr Ta SIVGoUATA TNG EVTAONG KO TNG
To @opTio q &ivan BeTIKG, TO SiGvuopa TG . fJ n ) n . n
évraong €xel Tnv idia karelBLVON Pe TO BIG- dvvaung éxouv TV idia karevbuvorn,
vuopa g SGvapn. ev) 6Tav TO PopTio q eivar apviT-
KO, T Siaviouara auta €xouv avti-
Betn KaTevBuvon.
‘O)Xa Ta oTorxeia Touv Siavoopa-

= -q . 2
E TOG TNG EVTAONG TTEPIEXOVTAI OTOV
‘ +—0—> ) o
E

ETTOPEVO YEVIKG OPIOHO.

Eik. 20 To gopTio Q eivan apvnTikG. To opTio
q eivon apvnTik6. H dovapn eival amwoTik.
Etreidr To opTio q efvan apvnTikd, To SiGivuopa
NS évraong €xel avTiBeTn KATEHBLVON PE TO
SiGvuopa Tng ddvapng.

H évtaon oe k&mmolo onpeio A nAekTpooTaTIKOU Tediov eival BIOVUOPOTIKG PEYE-
Bog pe Ta €&Ag oTOIXEID:

a. Xnpeio epappoyis To onueio A

B. Katevbuvon dia pe Tnv karevBuvon Tng SUVAPNG TTOL AOKEITAI OTO

@opTio g, av auTA ival BeTIKG, Kou avTIBETN, av AUTS ival APVNTIKS.
Y- MéTpo trov divel o THTTOG E= F (2.2ax)

q

Ta ponyolpeva Ppropoly va atrodoBolv pe Th SIavUOHATIKY OX£on

E= 2.2a)

ol



H ®YXIKH TOY AKINHTOY HAEKTPIKOY ®OPTIOY 101

H povéda évraong oto SI rpoks- A g
TTel oMo TN oX€on (2.2) Kol 1I600TAl ‘ . >
IN
pe =~
C

Eix. 21 Q > 0 To diGvuopa Tng évraong
H povada Sev €xer 181aiTepn ovo- 0T onpeio A pevyer'omd 1o Q.
paoia. H oxebiaon Tou diaviopaTtog

NG évtaong o€ €va onpeio A nAek-

) L . E A
TPOOTATIKOU Trediov yiveTan obp@w- e < .
VO HE TOV KAVOVO TTOU (PAIVETOI OTIG
EIKOVEG 21 Ko 22 Eix. 22 Q < 0..To SiGvuopa TG €vraong

oTo onueio A "épxeTail’ pog To Q.

‘OTtav 10 opTio-myn Q Tov dnpiovpyei To Tedio eivar BeTIKG, To SiIdvvopa
G évraong "@evyer" amé avTd. ‘OTav To PopTio-myq Q mov Snpiovpyei TO
medio eivar apvnTikd, To Sidvuopa TG évraong "épxeTar” mMPog auTo.

I. MéTpo Tng évraong mediov Coulomb

Ag gpapudooupe Tn axéon opiopoL Tng évraong E=F/q, yio va vtrohoyicoupe
TO PETPO TNG £VTOONG Og ONpeio A NAekTPooTATIKOV eSOV, TO 0TTOI0 dnpIovpYel
£va povadiké @opTio-rnyr Q.

Mo To péTpo TNG €vraong €XoupE:

F
E=L
q (2.4)
>1n oxéon (2.4) xpnoIpoTroloVpe yio To HETPo TG F Tnv (2.1). Oa €xoupe:
Qg
T (0]
E=g=—q ~knp E=kqh‘% (2.5)

H oxéon (2.5) pog Aéel auT6 TO ONPAVTIKO:

To pétpo NG £vraotg NAEKTPOOTATIKOU TeSIOV o€ onpeio A, TTov améXel aTo-
oTaon r amo @opTio-Tyn Q, &ivar :

1. AvéAoyo Tou opTiov-Tmyn Q, Tov mapdayel To mwedio.

2. AvTIOTPO@PWS avGAoYo pE TO TETPAYWVO TG ATMGOTAGHS TOV ONnpEiov A a-
6 TO PopTio — TN Q.

ApaoTtnpiotTnTa 5

‘Omrwg avopEpape, N €vTaon Tou NAEKTPOOTATIKOD Trediov ival SIavVUOPOTIKG
péyeos. 'vwpileTe O6TI EKTOG OTTO TA SIGVUOHATIKG LTTAPXOLV Kol T BaBpwT&
PEYEDN. ATIO TIG WG OPEPD YVMTEIG 0O VO KATAYPAWETE 5 BaBPwTS ko 5 dia-
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VUOUOTIKG PEYEDN. H kaToypopr) va Yivel o€ Tivoka pe 800 oTAAES. Na oke@TEi-
TE TA PEYEDN PETATATTION KOl TOOTAOT). AIOKPIVETE KGTTOIO dlapopd peTaD
Toug; ETriong Tar peyEDN emmpAveIa Kol EPPOdOV ETTIPAVEIOS.

Mapaderypa 2
Na vtroAoyioeTe TNV évToon Tou NAEKTPOCTATIKOD TrEdIOL o€ améoTaon
r, = 3m a1o TO KEVTPO HIKPAG Opaipas, TTov QEpel popTio Q = 4uC.
Avon

A. To péTpo Tng évraong Ep 6a utrohoyioTel

Q E pe TN Xpron Tou TOToL (2.5). Me avTIKa-
[ TAOTOON O€ QUTOV Ba EXOLHE
., Q 3x10° N
. EA—knAF—9x109x 5 =3x10° ¢

B. H pop& Tou diaviopaTog Tng évraonsg 6a
eival "omrd" To opTio Q, pIa KAl AUTS TO
POPTIO TTOL TTAPAYEI TO TTEDIO EiVal BETIKS.
Mapaderypa 3
Xe éva onpeio NAeKTPOOTATIKOU Tediov To diGvuopa TG évTaong ival Ko-
TAKOPLEPO HE POPA& TTPOG TA KATW Kail £xel pETPo 2N/C. XT0 onpeio auTé TOTro-
BeToVE pIKPS OPaIpidIo pe pdida 3,2mg Kol TTopaTnPovpe 6Ti npepel. Na dia-
TMOTWOOETE TO £/00G KAl TO HEYEBOG TOL POPTIOL TOL OPaIPIdIoV. To HETPO TNG
évraong Tou mediov BaplTnTOg £ivanl g=10m/s2.
Avon
210 o@aipidio dpouvv n 6bvaun Tou Bapous B kar n nAexTpikr dovopn F
A@oU To o@aIpidio npepei, o Suvapelg IGoppoTTolV. Ao SUVGHEIS IG0PPOTTOUV
av Kol gévov av eival avTiBeTeg. AUTO onpaivel 0TI ) KATEHOLVOT TNG NAEKTPI-
kg SUvapng TpETel va eivan TTpog T TTAvw. AQoU n KATeDBVVON TN EVTaoNg
€IVl TTPOG TAX KATW, CUPTTEPAIVOUHE GTI TO GPAIPIOIO TIPETTEI VO PEPEI APVITI-
KO (popTio, TIPGYHG TTOL ONHAIVEI GTI TIPETTEI VO €XEI TIEPITTEI NAEKTPOVIRV
Mo va vroAoyioovpe To pEYEBOG TOL POPTIOL, B EEICWOOVHE TO HETPOL

o 4 . ‘ . s
Twv 800 duvdpewv B=F, N mg=Eq. A6 Ty TeAevTaia : q = £
2x10°x1 p
Me avTikaTdoToon : q = w =1,6x10°C O apiBuGSs Twv nAek-
TPOVIWYV TTOL AVTIOTOIXEI GE AUTS TO POPTIO EIVaI
1,6x10°C
N=—2" " ~ —10"e

C
19
1,6X10 E
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Mapaderypa 4

X1or 600 GKPa EVOVYPAHOOL THAHOTOS e pikog d = 30m TOTTOBETOVVTOI
600 opwvLpa BeTIKG opTia g kai 4q. No TpoodiopioeTe T B€omn Tov onpeiov
TOU EVOUYPAPHOU TURHOTOSG OTO OTIOIO 1 €VTAOT TOU GUVOETOU NAEKTPIKOU TTe-
oiov eivan pndév.

Avon
Y& KGBe onpeio Tov XWPOL LTIGPXOLY dVo evTAoElg, HI6TI LTTGPYOLV dUo Pop-
Tia TTov Tapdyovy Tedia. H ouviaTapévn Evraon Ba eival To SIAVUOPATIKG
d6poiopa Twv 600 EVTATEWY. Oa TTPOOTTABACOVHE VO TTPOCGOIOPIOOVHE OE
TIOIC ONHEIX TNG EVOEIRG TTOL TTEPVAEI ATTG TA POPTIL Eiva SUVATEV N CLVIOTO-
pévn évroon va eivar pndév. Eivar gavepd 6T1 yior va oupfaivel auTd, TPETTEr o1
d00 emIPEPOLG eVTAOEIG Var eivan avTiBeTeg. EEeTGCOVPE TIG TPEIG TTEPITITWOEIG:

a. Znpeiot apIoTEPG TOL PIKPOTEPOL PopTiov +q. MapaTnpoVpe 6T OTA ON-
HEIOr AUTA OI EVTAOEIG EiVOIl OPOPPOTIEG HE POPA TTPOS TO APIOTEPA. Tar onpeia
QUTE ATTOKAEIOVTAIL.

. Xnpeia 6e€16 Tov peyadiTEPOL opTiov +4(q. MNMoapaTnpolpe 6TI OTA ON-
peia auTG o1 EVTAOEIG Eival OPOPPOTTEG PE Pop& TTPog Ta de€Id. Ta onpeiar av-
T& ATTOKAEIOVTOII.

Y- Ag Téipoupe TUXGOV onpeio M peTaél Twv gopTinv. H évtaon oto M e€ai-
TIOG TOL opTiov +q €xel popd Tpog Tar 6e€id. H €vraon oto M e€aiTiog Tou
@opTiov +4q £xel Popd TTPOG Ta APIOTEPE. APOU 01 EVTACEIS EIVOI QVTIPPOTTES,
HEVEI VO TTPOTOIOPICOVHE ONPEI0 TETOIO, MOTE TO PETPA TWV EVTEOEWYV VA EIVOI
ioa. ‘ETor:
9q_ 4q

E=Eek,— =k, ——
1 7S5 r]7\X2 q)\(d_x)z

< 42 =(dxe £2x=d-x

ATI6 TNV TEAELTOIO TIPOKVTITEl X = g . H apvnTiki Abon arroppimrTeToi
Mapaderypa 5

>& 600 OTTEVAVTI KOPUEPEG TETPAYWVOL TTAEUPAES & = 3mM TOTTOOETOUVTAI
600 popTia Q,= 4pC kai Q, =3pC. Na oxedidoeTe Ta S1AVOOPATA TWV EVTAOE-
@V TOU NAEKTPIKOV TredioL 0TIG SV0 GAAEG KOPUPES KAl VO UTTOAOYIOETE T pE-
TPO TOUG.
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Avon
To péTpo Tng €vraong Tou Tediov
oL SnpIoVPYE To PopTio Q, 0TO ONpEio E
B 6 vtroAoyloTel a6 Tov TUTIO (2.5). E
‘ETot: +Qi@h *4

6
E, =kq)\% —9x10x 220

N
=4x10° ¢ By

2
To péTpo TnG €vTacng Tov mediov
0L dnpIoVPYEl TO PopTio Q, OTO ONnpEio
B 6a utroAoyloTel avaloya: <

6 N :
B —ky2 =9x10x 200 —3x10F A

A r+Q

H 6€on Tou d1avOopaTOog TNG CUVIOTAPEVNS £VTOONG OTO Onpeio B Ba mpoadio-
PIOTE( PE TO YVWOT6 0OG KAVOVD TOL TTAPOAANAoypdppov. Mo To HETPO TG OL-
VIOTOHEVNG EVTOONG EXOVHE:

E=/E+E = 42x106+32x106=5x103%

2.8. AUVOPIKEG YPOHHES

I'vwpifouvpe 6T1 n TTAPOLTIT POPTIOL 1} POPTIWV 08 EVA XWPO TOV KAVEI NAEK-
TPoOTATIKG Tedio. Epelg, omTIKE, dev propolpe vor SIATTIOTMOOOVHE KATTOIX OA-
Aaryr) 0TO XWpo auTo. Moiélel akpIBadg o 510G, TTwG ATAV Kl XWPIG TV TTOPOL-
ofa ToV NAEKTPIK®OV @opTiwv. To nAekTpikd medio, Spws, eival ekel, kal aUTO
HTTOpOUHE VO TO SIXTTIOTWOOVHE GO TNV Kivnarn eveg GAAOL NAEKTPIKOD Pop-
Tiov, TTOL B TOTTOBETIIOOVHE O€ K&TTOI0 Oonpeio Tov. To {nTolEvVo gival Vo €TTI-
VOrjoOUME K&TT0I0 TPATTO e TOV 0Troio Ba PIropolpe va "BAéTrovpe" To adpaTo
NAEKTPOOTOTIKG TTEdIO.

O TpOTTOG AU TEG LTTAPXEI KOI TTPAYHOTOTIOIEITAI HE TIG AEYOHEVEG SUVOHIKES
YPOHHES. AUTEG €ival YPOHHES Ol OTTOfEG €X0UV KATTOIES IBIGTNTES, KOI TIG OTTOIEG
oxedialovpe aKOAOLOWVTAG KATTOIOUG KOVOVES. AG SOUHE TTPWTA TOV OPICHS TNS
SuvapIKiig Ypapprs.

Baoiké xapokTnpIoTIKé Twv duva-
HIKGOV YPOHH®OV TWV NAEKTPOOTATIKWOV
mediwv eival 0TI givan avoryTéG yporp-
pég( éxouv apyxn kai TéAog), ov &eki-
VOUV a6 BETIKA POPTIa KAl KATOAL-
YOUV O€ apVNTIKA.

H gIkéva Twv SUVOHIKOV YPOPH®Y
pag bivel 61G@POPES TTANPOPOPIES YIO TO XOPOAKTNPIOTIKG TWV NAEKTPIKWOV TTE-
Siwv. loyvouv Ta eTépeva:

AvVOpIKI YPOHHI £VOG NAEKTPOOTOTI-
KoU Trediov gival n vonTi YPOMHN O
K&Be onpeio Tng oTmoiag To SIGVUCHO
TNG EVTOONG EIVOI EPATITOPEVO.
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1. O1 dUVOHIKES YPOPUES Hev TEpvovTal.

2. Y& rePIOYEG 6TTOL 1) évToon eivan HEYGAN (1oxupd TTedio) N TTUKVETNTA Twv du-

VOIHIK®V YPOHH®OV €ival HEYGAN.

3. Z1IG SuVapIKES Ypoppég atrodidovpe kaTeBuvon. H kaTelBLvVOT TOUg TTPOO-
SlopieTal atré TNV KATEDOLVOT TOL SIOVOOHOTOG TNG £VTAONS KOl "OVPTIITTITEL"

HE aUTH.

YTa oXApoTO
atreikoviovTal ol
Suvapikég ypap-
HES TwV nAekTpO-
OTOTIKOV TTEdIWV
Tou dnpiovpyouvv
K&TTOIEG KATAVO-

HES popTiwy.

>Tnv €Ikéva 23
gaivovTal ol 6u-
VOMIKES Ypappég Tou rediov mou on-
HIOLPYET évar Kol HOvo BETIKG popTio.

MoapatnprioTe 6TI o1 duVaHIKES
YPappES eivar evBeleg Tou Eekivolv
atd To BeTIKO popTio. MapaTnprioTe
OKOpO 0TI KOVTG OTO QOPTIO N TTUKVO-
TNT& TOUG eival HEYGAN, TTPAYHO TTOV
onpaiver 61 ekel N évraon eivar pey&An.

Eix. 23

TNV eIkéva 24 gaivovtal ol Suvapi-
KEG YPOHHEG Tou Trediov Trouv dnpiovp-
Yei éva pévo apvnTIKS QopTio.

MoapatnpioTe 6TI 01 dUVAHIKES
YPOHHES eival evBeieg TTOL KATOAyoUV
OTO OPVNTIKG opTio.

ZtnVv €Ikéva 25 @aivovTal ol Suvopi-
KES YPOHHES TOL Tediov TTou dnpiovpyei-
TOl o6 SV0 ETEPWVUHA KOl OO popTiaL.

MoapatnprioTe 6TI o1 duVaHIKES
YPOppES EeKIvoUv aTré To BETIKG op-
Tio Kl KaToAyouv oTo apvnTIKS. MNa-
POTNPHOTE OKOPO OTI OTIG TTEPIOXES KO-
VTG OTO QOPTIO 1 TTUKVETNTO TwV Su-

Eix. 24
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VOUIKQV YPOHP®V eival peydAn. Exel To medio ivar ioxupd.

TNV €IK6vVa 26 @aivovTal oI SUVOHIKEG YPAHHPES Tou Trediou Trou Snpiovpyei-
Tal a6 S0 OHOVLHO OETIKG (PopTIQL.

Mop@p£g NAeKTPOOTATIKWV TESiWV

Ta NAeKTPOOTATIKG Trediot propolpe var Ta Taivoprjoovpe o€ d0o KaTnyo-
PIEG: OTQ OPOYEVH KOI OTX JI) OHOYEVH.

A) Opoyevég medio
Eivau ekeivo oTo otroio n évraon €xel ma-

— > vToU TNV 010 TIPK.

—»> >

— Mnv EexvaTe 611 N évroon eivar diavuopor-
TIKG péyeBogs. Na va £xel TavTol Tny idia Tipn,

—> —> TPETel T SIAVOOPOTO TTOV TNV OTTEIKOVICOLV

— va eival ioa og KGOe onpeio, TTPAyHa TTOL ON-
paiver 6TI eKT6G amé To 1610 PETPO TPETTEl VO

—

éxouv Kkai Tnyv idia katevOuvar. To cupTEpa-

Eix. 27 oo eival 6TI o1 SUVOPIKEG YPOPHES TTPETTEN VO

eival TTAPGAANAES KOl I0GTTUKVEG. ZTNV EIKOVA

27 oTreIKOVICETON €val OPOYEVEG  NAEKTPOOTATIKG TTedio. Oa 60UHE 0T OLVEXEIX

TG PTTOPOVHE VO ONUIOUVPYROOVPE OHOYEVH] NAEKTPOOTATIKG TTESIX KOl TG
pTTopoUpE va Ta a§IOTTOITOVHE.

B) Mn) opoyevég medio

""" > Eivon ekeivo oTo otroio n évraon €xer Sia-
\* """"""""""""" —— POPETIKN TIPA oTa didpopa onpeia Tou. Ta
' TediX TTOL dnpIoLVPYOLVTAI OTIG HEHOVWHEVD
\ T A NAEKTPIKG POPTIH EIVOI PN OHOYEVH.

\ \J >Tnv eikéva 28 arreikovieTal va pn opo-

YEVEG NAeKTPOOTOTIKG Tredio. MapaTtnproTe 6-
: TI N KATEOOBLVON TWV SUVOHIKDV YPAPHDV
Ei. 28 \l "OUMTTITITEI" gE TNV KOTEVBLVON TNG £vTOONG.
[MpooTToBROTE TWPO ECEIG VO ATTOIVTHOETE
OTO ETTOPEVA EPWTHHOTA :
1. Mot moTe0TE 6T PpioKovTal T OETIKG POPTIOK ;
2. Xe ol epioxn n évraon Tou mediov eival peyaAvTEpN;
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2.8. AuVOpIKO NAEKTPOOTATIKOU TEdIOV

AG PaVTOOTOUHE OTO XWDPO £va HOVASIKG aKivTO BETIKG NAEKTPIKS popTio-
Yy +Q (e1kéva 29). ‘Owsg yvwpiCoupe, 0 XWPOos YOPw ToL Eival NAEKTPOOTO-
TIKG Tedio. Ag Bewprjoovpe Eva onpeio A ToL XPov. XTo onpeio A PEpovpe Eva
SOKIHAOTIKG OETIKG popTio +q, TTOL pTTOPET VO KIVeiTal eEAelBepa. Oa peAeTHOOUL-
HE TN ouPTTEPIPOPG TOL (Bar oryvorjooupe To PAPUTIKS TEdIO).

o >
MeTakivnon =
+Q E Fz&n
F A —q
----------------------------- = o >
——
B MeTakivnon
Eix. 29

Ag e&eTdoovpe TI oLpBaivel 0TO OXAPA (C1).

To @opTio-uTTéBepa +q S€xeTan amé To PopTio-TMY +Q aTWOoTIKA Sbvopn.
Emeidn] eivan eAelBepo, Ba apxioel VO KIVEITOI ATTOHAKPUVOHEVO o6 To +Q. Kor-
000G Bar ATTOHAKPUVETA, TO PETPO TNG SUVAHNG OO PHEIOVETAI OLVEXWS KO, BEw-
pNTIKG, o€ Grrelpn aréoTaon Ba pndeviotel. Epéoov To péTpo Tng SUvapng peid-
VETOI OLVEXWS, TO (010 Bar I0YVEl Kal Y TNy emITéyLvon o. H kivon Ba eivar eTmi-
TOXUVOHEVH, 6X1 GHWG OPOAG. AUTS onpaivel 6T  TaxOTHTA Ba avEaveTal ov-
vexws. Omwg yvwpilete ammé T Mnxaviki, 6Tav pia SOvapn aokeiTal og €va
OWPA TTOV PETOAKIVEITAI TTOP&YETAI 1] daTTavATAI £€pYy0. TNV TEPITITWON TTOL 1)
HETOKIVNOTN TOL CWOPATOG £XEl TNV d1 KaTeVOLVVON pe TV dVVOI, TO £€pYyo ovo-
p&eTan TTApaySpevo. AUTS ONpaivel 6T, HEOW TOL €PYOU, HETOPEPETOI EVEPYEIX
OTO OWHO. TNV TEPITTTWOT TTOL £EETALOVHE TO £PYO £ivVal TTAPAYSHEVO. AG OVO-
péoovpe W, To épyo Trov Ba rapdiyel ) SOVapn PEXPI VO TIGEl TO POPTIO q OTO
"&reipo”. Méow Tou £pyou aUTAG TNG SUVAPNG PHETAPEPETAI CUVEXDG EVEPYEIX
OTO (pOPTIO P ATTOTEAETHO VO QLEGVETAI 1] KIVINTIKI) TOL evépyela. H evépyeiax ov-
TH TIPOEPXETON OIS TO NAEKTPOOTATIKG eSO TTOL dnpIoLPYEl TO LTIGBEUA-TINYH.
AUTG onpaivel 6TI 0TO NAEKTPOOTOTIKG Tredi0 efvo XTTOBNKEVHEVN EVEPYEIQL.

Me 1n BoriBeia Tov épyov W,,, TTou
ﬂquyg| n Sovapr‘l oTO (pOprO-Uﬂé@ElJO( > KGOE I’]}\SKTpOO'T(XTIKé Tredio &i-
KOTG TN HETOKIVAON TOL OTTé TO onpeio A VOI OITOBNKEVHEVT EVEPYEIQ.

HEXP! TO GTTEIPO, HTTOPOUVHE VO OPIOOVLHE
éva véo péyeBog, Trou YapoakTnpidel To NAekTpooTaTIKG TTedio. To péyebog auTo
ovopaleTan Suvapiko.
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Avvapiko og onpeio A NAEKTPOCTATIKOU
mediov ovopdlovpe To BAOPWTO péye-
00g ov opiCeTan amé To TMAIKo ToL £p-
YOU TNnG NAEKTPOOTATIKHG SUvVapPNGS yia
TN PETOAKIVIOT] POPTIOV ( a6 TO ONpEio
A oTo amreipo 81 Tov @opTiov (.
W,
Va = q

(2.6)

H povéda Tov duvapikob oTo S, 6TTwg TPOKV-
1 Joule

H oxéon (2.6) xpnoigotroieitai,
o6Tav BéAovpe va vroAoyioovpe
TO €pYO YIO TN PETOKIVNON OPTI-
oL g 16 OnMeio A NAEKTPOOTOTI-
KoU Tediov, 6TTou To SUVAIKS &i-
vail V,, péxpl To GTeIpo. TNV TTE-
PIMTWON aUTH 1 OXE0T YPAPETAI:
Wae =qVa (2.7)

H oxéon (2.6) utmopel va énuiovp-
yfjoel TNV TOPATTAQVNTIKY EVTUTIWON
OT1 TO SUVOUIKG o€ onueio A NAEKTpo-

TITEN QTG TN OX€on (2.6), eival —3=— . Hpo-  gramkod mediov e€aprdrar amd to
va6a auT ovopdleton 1 Volt ( 1V)  HEYEBOG TOL POPTIOL-LTTOBENATOG G,

J OV PETAKIVEITAI QTTO TO A OTO GQTTEl-
Eroi: 1V =1 C po. AuTé bev eivar owoTd. To €pyo a-

modeikvieTal OTI €ival avaioyo Tou
POpPTIOL q, Ue ATTOTEAECUA TO POPTIO q VO ATTAAEipeTAl TEAIKG OTN O)X€01 (2.6).
AT To10TIKI] &ToYn To SUVAUIKG o€ onueio A nAekTpooTarTikoU mediov ekppAder To
€pyo NG medIOKG SUVOUNG ava LovAda QopTIOU-UTTOOEUATOG IO TN UETOKIVNON OTToI0V-
SrjTroTe popTiov TS To onpeio A oTo drreipo.

lNa vo vroAoyidouvpe TO dL-
VapIkS TTou dnpiovpyel éva -
KivnTo nAekTpIKS PopTio Q ot
atméoTaon r amé auTo, Xpnol-
poTroieitan n e&fowon:

Q

Mapatipnon: Zmv eSiowon (2.8) To @opTio Oa &I-
OGyeTal JE TO "TPOONUG" Tov. AUTO onuaiver OTI av
TO QOPTIO TTOVL TTAPAYE! TO TESIO eival BETIKS, TO GU-
VOUIKO O€ KGOe onpeio Tov Ba eivar OeTIKG. Av TO
popTio oL TTaPdyel To TEdo eival apPVNTIKO, TO SU-
VOWIKO O€ K&OE onueio Tov Ba eival apvnTIKO.

As HEAETAOOUHE TAPO TNV TTEPITITWOTN TNG €IKOVOS (29,), 1ToL TO PopTio-Tiyr} Q
gival apvnTIKG, YIx va SoUpE IS Ba opiooupe TO SUVOHIKG OTO Onpelo A og aUTH
TNV TEPITTTWOT. AV OTO Onpeio A pépovpe TWPa Eva BETIKO popTio +q, avTd B
peTaKIVNOEl TTPpog TO PopTio Q kai Sx1 TTPog To ATrelpo. Ti KAvoupe TWpa; Epeig
ETMPEVOLPE. OO HETOKIVAOOUHE TO PopTio +q TPog To dreipo. KartodafaiveTe 6T

TIPETTE TOPA VO KOKIO0VE EEWTEPIKA SUvapn Fe,, pe kaTedOLVON avTIOETN pE
TNV karevBuvon NG dUvapng F Tou ediov, TnG oTToiag To PETPO va eival TOUAGKI-
oTovV {00 pe To péTpo TS F . Mo Tov 0opIopd Tou duvapikol Bar XPNOIHOTIOITOVHE

TGN TO €pyo TG NAeKTpooTaTIKAG Sbvapng F kai 6x1 To €pyo Tng F,. H Siago-

ST

PG eival 6TI TOpa To €pyo TNGF B eivan ApvnTIKG, TTPAYPA TTOL GNUaivel GTI Kol
TO duVOpIKG O0TO onpeio A Ba efvon xpvnTIKO.
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Mapaderypa 7

>To GKPa ELOVYPOHpOL TURHOTOS AB, prjkoug d=1m [piokovtal d0o pop-
Tia ¢, = +3pC kai g,= -2pC. Not utroAoyioeTe TO SUVAHIKG 0TO P€Go M Tou €u-
BUYPOPHOL THAHOTOS. OEAOVPE VO HETAPEPOVHE OTO ONMEI0 VTS aTrd "GTel-

pn" aréoToon £va opTio q=+ % mC. Na vtroAoyioeTe To €pyo Twv SuvApe-

®V TOL TrEdIOL KAl VO eEETAOETE EGV TO QOPTIO KIVEITOI OTT6 POVO TOU 1] EQV

TIPETTEI EPEIG VO TOU OOKOUHE dOVOp.

Abon A a1 92 5
To duvapiko ® |

oTO onpeio M

Ba eival &Bpol-

opa d0o duvarpi- < dy + dh

KQV : Tou duva-

pIKOU TToU dnpi-

ovpyel 0To M To @opTiO TTOUL €ival GTO A KOl TOU SUVAHIKOD TToL SnpIoLPYEl

o1o M TO opTio Trou eivan oTo B. ‘ETol Bar éxoupe:

d

W =Waay) T V@) = K dq—/‘z +K dq—/zz = Tﬂ (o +ap)

Me avTtikaT&oTaon €xoupe :

szw(&z)xmé:mxmw

To €pyo TwV NAEKTPOOTATIKWV OUVAHE®Y YIO TN HETOPOPG TOUL (POPTIOL g

o1ré To M oTo Grrelpo SiveTon amré Tn OXEon Vo — qV,, - Me avTikaTdoToon
£XOLpE: "
W = + = x10°x18x10° = 1)

18

Mo TN peTa@op& Tov POPTIOL A6 TO ATTEIPO GTO ONpeio M To €pyo Ba &i-
vail —1J. ApoU To €pyo eival apvnTIKG, TTPETTEI EPEIG VO GOKOVHE SUVOpN OTO
POopPTIO g, YO v&x €ABEI OTTO TO GTTEIPO OTO ONUEI0 M.

Mapatipnon: To épyo TnG NAEKTPOOTATIKN SUvVaPNS yIx peTAKIVION V-
TOBEPATOG avapeoa o€ §UVo onpeia Tov Tediov eivar ave§EAPTNTO TG AKO-
AovBoupevng Siadpopnis. AvTé enpaivel 611 av yia T Siadpopn A B gival a J,
yia T S1adpopn Oa eival —a J
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2.9. Aia@opa SuVapPIKOD onpEiwV NAEKTPOOTATIKOV TeSiov

Ag Bewpricovpe BeTIKG @opTio-TNyr +Q, TTou dnpiovpyel 0TO XWOPO NAEKTPI-
K6 Tredio (eikdva 30). Oewpolpe dVo Tuxaia onpeiar A ko B. Ag Trolpe Tor duvar-
HIKG Twv anpeiov A kai B, VA kai VB avTioToiyws.

Ovopdloupe dra@opd Suvapikov A
Twv onpeiowv A kait B T Siagopd e VA
TWV SLVOHIKAOV Toug VA Ko VB. +Q A

H b1apopd duvauikou eivan fabUwWTO pé- T
Y€BOG TG KAl TO SUVAIKG. 5 Ve
H povada Siagpopds duvauikol evar To

1Volt 6Twg kai yia 7o SUVOUIKO. Eix. 30

H oxéon (2.9) av ouvdvoaoTel pe Tn oxéon (2.8), Tou divel To Suvapikd oe on-
peio nAekTpooTaTikoL Tediov, diver:
Q , Q 1.1
Vo =WV =k 7 ko =koQ (1 - 1) (2.10)

Ta

ApaoTnpioTnTeg 6

Na BewprioeTe 0TO TETPGOI6 0OG Eva onpEIaKS opTio foo pe Q=3uC oTo
onpeio A. Na utrohoyioeTe To SUVOPIKG TOL NAEKTPIKOL Trediov oe onpeio M,
oL améxel améoTaon r=1m. Na mpoodiopioeTe GAa T GNpEit TNG ETTIPA-
VEIOG TOU TETPOBIOL 0AG TTOL £XOLV TO 810 SUVAIKG pE To onueio M. XTn ov-
VEXEIQ, VO TTPOODIOPIOETE OAG TOX ONPEIX TNG ETTIPAVEING TOU TETPAOIOL TGS
oTo oTroia To duvapiké €xer TIpES V/2, V/3, V/6, V/9, V/12, 61rou V To duvapiké
Tou onpeiov M. Na oUpeTe Kal pepIKEG SUVOHIKES YpappEG Tou Tediov. Na
eCETAOETE TG Ol SUVAHIKEG YPAPUEG TEPVOLV TIG YPOAHHEG TIGV®™ OTIG OTIOIES
BpiokovTan T onpeia Tov £xouv TO 1810 SuvapIKS. TeAkG, va e€eTGOETE TO
610 B€pa oTO XWPO.

ApaotnpioTnTeg 7
Na TopaTnPROETE TIG SUVOHIKEG YPOHHES TOU

NAEKTPOOTATIKOV eSOV TTOUL dnpiovpyel To OV- ~_ )/

OTNHO TWV 800 POPTICHEVWV CWPETWV.

MpoomrobioTe: :

1. Na d1ammioT®doeTe TO €606 TOL POPTIOL K&GOE ~= |
OWHATOS.

2. Na S10mmoT@OoETE TOI0 OO TOl V0 CWOPATA EXEI
TTEPIGTOTEPO POPTIO
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>Tnv eIkéva 31 paiveTal To NAEKTPOOTATIKG Tredio TToL dnpIoVPYET évar BETIKG
@opTio +Q. XT0 OX{HO PAIVOVTOI HEPIKEG OTTO TIG SUVAHIKEG YPOHHEG TOL TTE-
6iov. OewpoUpe pia aTré AUTES KAl €va OnNpEio A TTGvw TNG 0€ ATTGOTOON Iy OTTO
TO popTio Q. Ag TToUpe V, To duvapiké Tou ediov oTo anpeio A. Ag Bewprioovpe
ka1 éva onpeio B mévw oTtny idia SUVOPIKY YPOUHN 0€ OTT6OTACN Iy HE Iy > Ty
oo To opTio Q. Ag TTolpe V, To duvapiké oTo onueio B. Eival @avepd 6 1
oxéon (2.8) 611 To duvapiké oTo B Ba eival pIKPGTEPO TS TO SUVAHIKG OTO A,
aq@ov To onpeio B eivarl pakpVTepa aré To popTio Q og oxéon pe To onpeio A. To
id10 Ba oupPaivel kal yiax kGroio onpeio I, TTov BpiokeTar pokpUiTEPa oré TO B.
To ovpmrépaopa eivai:

V,>V, >V,

KaBw¢ ammopakpuvOopaoTe amé 1o O£TIKO @opTio, To Suva-

HIKO TOL eSOV EAATTOVETAI KOl OTO "dmreipo” pndeviCeTan.

AV TAPATNPHOETE KAI TNV KATEVLOLVVON TWV SUVAHIK®OV
p

YPOHH®V, HTTOPEITE VA CUPTTEPAVETE OTI :

Kata Tn katebuven Towv SUVapIK®V Ypappwy To Sduvapi-

KO eEAATTWVETAI.

\ +/ A +q F F

/o\ >—p VE—>
Eix. 31

AG pavTaoToUHE 6Tl TOTTOBETOUPE OTO Onpeio A éva BeTIKG PopTio +q Kal TO
aprivoupe eAelBepo. To popTio auTé Ba dEETAI CLUVEXWDS OTI6 TO AKIVITO POp-
Tio +Q amwoTIKA SVvapn Kal 6 HETAKIVEITOI TIGV® 0T SUVOHIKY YPOMHN OTTo-
HOKPUVOHEVO OTTG TO ONUEIO A KOl KIVOOPEVO TIPOG TO Onpeio B, To otroio ko Ba
TPooTTEPGOEl Pe KaTeVBLVON TTPOG TO "GTrelpo”. To oupTTépaopa eival Pavepo:

Ta O£TIKG POPTIX KIVOUVTAI AT HOVO TOUS a0 TEPIOXES LPNACL SuvapIKOU
TMPOG TMEPIOYEG XAPNAOU SUVAHIKOD.

AG pavTaOTOUHE TOPQ 6T 0TO Onueio B (onpeio pe xapnAdTepo duvapiko
atré 1o A) TOTTOBeTOUHE OPVNTIKG POPTIO —q. AUTO TO POPTIO Bar HEXETAI EAKTIKN
dovapn a1ré To opTio +Q Kol B KIVEITAI TTPOG TO ONpeio A (onpeio pe LPNASTE-
po Suvapikd), To oTroio Ba TTpooTrepdoel TANOCIGLovTag To popTio +Q. To idio
Ba 10XVel o€ OTTOI00NTIOTE ONpE0 (OKGPA KAl O€ TrEPIOXH] TOL "aTTeipov”) Kal av
TOTTOBETATOVHE TO POPTIO —q. AUTGS B KIveiTal TTANCIGLOVTOG TTPOG To A, dnAa-
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o Ba KIvelTal atré TepIoXEG XApPNAOL SUVOHIKOU TTPOG TTEPIOYEG LPNAOL Suvopi-
KoU. To oupTrépaopa eival pavepo:

Ta apvnTIKG PoPTia KIVOUVTAI OTI6 HOVA TOUS a6 TEPIOYES XAHNA0U Suvapr-
KOV TIPog TEPIOYES LPNAOD Suvapikol

To TeAevuTaio ovutrépaoua eivar ToAU onuaAvTIKG kau Ba 0aG BonOAoEl va KATAVOOETE
™ énuiovpyia NAEKTPIKOUG PEGUATOG OTOUG OyWYOUG. XTnV ETTOUEV EIKOva 33 BA€meTe
OXNHOTIKG TOV TPOTIO Kivong BETIKWV KO OpVNTIKWV QOPTIWY O€ NAEKTPOOTATIKG TTESIO.
AVOQePOUAOTE O€ KIVIOEIG NAEKTPIKWV POPTIWV TToL eival "avddpunTeg', 6nAadrj oe kivij-
oeIG ou bev emBdAdovrar og auTd amd e§wTepikég Suvapers. Kabe poprtio ou Ba ToTro-
OeTnOel 0 NAEKTPIKG TTedIO KA Ba apeDel va kivnBel Oa ATTOKTHOE! EVEPYEIQ, 1) oTroia 6
eivar T600 LeyaAlTepn 600 ueyaAvTepn Ba eivan n Siagpopd SuvapikoU TTov Ba T ETTITA-
XUvel. Ta nAekTpovia, Ta otroia Exouvv oAU HIKPr) HALA, QTTOKTOUV OXETIKG EUKOAX TTOAU
UYNAEG TayUTNTEG, TTOL TANCIGLOULY TNV TAXUTNTA TOL PWTOG. E§auTiag avTou xpnoipo-
ToloUvTal WS BARUATA yia 11 SIGOTTA0N CUVOETOTEPWY oUWV UANG Kl YIO Tr) LEAETN TWV
OUOTOTIKWV TNG.

HAekrpovio

lNpwTtoévio

AX [TIPOBAHMATIXTOYME

Not avTIOTOIXIOETE T DETIKA POPTIA TPOG Tr) GLVNOIOUEVT UAN KaI TO SUVAUIKG TOU
NAEKTPOOTATIKOU TTEGIOV TTPOG TNV ATTOOTAON) EVOG OWUATOG ATTO TNV ETTIPAVEIN TOU E-
66poug. [vwpiCeTe 0TI T&X CWUATA KIVOUVTAI ATTO IOVA TOUG OTTO HEYGAQ U TTPOG Ui-
KpG On). K&t avéAoyo ovuPaivel e Ta OeTIKG popTia. KivobvTal amé pova Toug amo
UWYNAG SLVOUIKG TTPOG XOUNAQ.

Oa avapwtndeite BEBaia av LTTGPYXE! KATI AVAAOYO YO T QPVNTIKA QOPTIC OTOV
TPAYUATIKG KGO0 Tou {oUE Kau Tov o1roio yvwpiCoupe. AvoTuxdg, bev €xouv Siarri-
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oTwOEr aKkopa apvnTIKEG HACeS (n avTioAn bev eivar apvnTikr) uAdo). Av Guwe vTTHPXAVY,
1) OUUTTEPIPOPAE TOLG B NTAV AVAAOYN HE TI) OCUUTTEPIPOPA TWV APVNTIKWV QOPTIWV.
AnAadij, Ba avuPwvovTav Ao UOVEG TouG. AUTO UoIGCE! Afyo UE ETTIOTHUOVIKT] QAVTO-
oia. Ymapyel, Ouws, AGYog val TTEPIOPICOVLIE TN PAVTOOIO UAG; XTO KATW KATW, 1) "Tpo-
x6eovi" pavraoia Tov lovAiov Bepv eivar onuepIvA TTPAYUATIKOTNTOL.

Ag dolpe Tpa pia ox€on, Tou ival TTOAD BOOIKY YIO T OHOYEVH] NAEKTPO-
OTOTIKG Tredia. TNV eIKGVa 34 paiveTal €va OHOYEVEG NAEKTPOOTATIKG TTESIO KOt
ol SUVOPIKES YPOpPEG Tou. Oewpolpe Ta onpeia A kat B mévw otnyv iGior duvarpi-
KAl YPOpHR. ETeidn katd pikog piag SuVOpIKAG YPOHHAS TO SUVOHIKG EAXTTMVE-
Tal, £Xovpe 0TIV, > V. Ag ToTToBe TGOV HE OTO ONpeio A popTio g. To gpopTio B
dexTel dUvapn F kai Ba kivnBel Tpog To onpeio B.

vYyvVvyy

Eix. 34

A@oU To Tredio eival OpOYEVEG, N évTaon €xel TTavToD Ty ida TipR. ATé T
oxéon F = Eq avridapPavépaoTe 611 Kai ) SVvapn Ba £xel oTabepr] Tipr. Ag ToU-
pe 6TI Ta onpeia A kai B amréyouv améoTaon (. ‘OTav To gopTio Siavioel T pe-
TATOTTION, 1 SVVOPN ToL Trediov Ba £xel TTaporydyel OTO POPTIO £pyo (00 E:

W, =F.0=Eql

ATTé TOV OpIoPG TNG dlIapopds duvapikoL Twv onpeiwv A kai B €xoupe :

Was
q

ATIS TO OUVOUOOUS TWV HVO TEAELTAIWV EXOUE :

Vag =Va-Vg =

\
s = E .0 ﬁ5=% (2.11)

Mapaderypa 8

AVo TTapAAANAEG eTTITTESGEG PHETOAAIKESG TTAGKESG SIATNPOVVTAI KATAKOPUPES KAl
avTIKPIOTEG. O1 TIAGKEG €XOUV POPTIOTE PHE ETEPWOVUHA, ATTOAVTWS (OQ, NAe-
KTPIKG PopTia Kal amréXouv améoTaon £ = 5 cm. Avapeod Toug LTTGPXE! dia-
@opé duvapikoL V,; = 40V.
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A. T1600 eival To HETPO TNG €VTOIONG TOU OHOYEVOUSG NAEKTPOOTATIKOU TTEdIOV
QVAHEOD OTIG TIAGKES;

B. MoAG kovT& 0Tn BETIKA TTAGKO TOTTOBETEITAI HIKPO OMPA P p&la m = 8
mg Kai opTio q = 8 mC. Na vtroloyioeTe To PETPO TNG SUVOHNG Kol TO pé-
TPO TNS EMTAXLVONG TOL CWHATOS.

I. No vtroAoyioeTe TO €pYo TNG NAEKTPOOTATIKAG SVVOHNG PHEXP! VO PTACEI TO
OO OTNV OPVNTIKH TTAGKA.

A. Not UTTOAOYIGETE TO XPOVIKOS SIGOTNHG TTOL XPEIGLETA, VI VO KOAOWEI TNV Tra-
PTGV S100pOpN KAl TO HETPO TNG TaXUTNTAS TOL 0TO TEAOG TNG Siadpoprs.

E. No vtrohoyioeTe Tn peTaoAf TNG KIVNTIKAS EVEPYEIAG TOL HIKPOU CWOHATOS
oTn diadpopn} Tov T TN pia MAGKA 6TNV GAAN KAl V& TI) OUYKPIVETE PE TO
£pY0 TNG NAEKTPOOTATIKAG SUVONS.

Oa vroBoeTe GTI N pévn SVVOPN TTOL COKEITAI OTO OCWHA gival 1 dOvapn o-
6 TO NAEKTPOOTATIKS TTEGIO.

AYZH
a. To péTpo TnG €vraong Ba vTTOAOYIOTE OTTO TN OXEOT :

V, 2 p p
E =28, amd Tnv omoia TpOoKOTITEL:

40 N

E= =80

5x10° C
. To péTpo Tng SOvaung Tov Ba aoknBel aTo PopTio g Ba eivai:
F =Eq=800x5x 10% = 4N

Y. H emTéyuvon mouv Ba atrokTrogl To owpa Ba eivai:
F 4 _5ooMm .

M gx10° s

8. To €pyo Tng NAekTpooTaTIKAG SUvopng eivar Wag =FU=4x5X10%2=0,2) .

€. To xpoviké diGoTnpa Tou %(pﬁleETO(I, yio va KoAO el Ty Siadpopr] o vTro-
AoyioTel o6 TN OoXéon S = = at.

% 2
ATIO aUTH t =/ 275 = /% =J2x 10%s .

” 4 . — oyt — 2_ m
To péTpo Tng TaxVTNTAS B0t Efvan : L =0t =500xV2x 107=5 2

E. H peTafolr] TnNG KIVNTIKIG EVEPYEING TOL CWOHPATOS EIVOI:
1

MKy, =Ko~ Ko =3 MU2-0 = 5 X8X10°X50=0,2)

opx
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ApaoTnpIoTNTES

MoAAG  OXOAIK&G  epyaOTHpIX
€xouv yevvrTpieg Van de Graaf. EGv
LTS oupPaivel Kal pe TO SIKG 0O,
TPOOTTOONOTE VO KAVETE TO ETTOUE-
vo Treipapa. B&ATe og Aeitoupyia Tn
HNXavH Kol GKOUPTIAOTE TO Eval XEpI
00G OTO OQPAIPIKO oywYS. EGv BéAe-
TE, TMOOTEITE XEPI XEP!I HE EVA OLY-
pabnT 00G. Oa SIXMIOTWOETE OTI
ol TPIXES TNG KEPOAS Kol Twv S00
oog avopBavovTal. Mol vopileTe
OTI OPEMETAI AUTO.

Mpoooxn:

AuT ) 8pAOTNPICTNTA TIPETTEI VA YIVETQI TTAVTOTE L€ TNV TTAPOVOIA TOL
KaBnynTrj oog. lNpémel, emions, va AngOel ppovTida, WOTe TO HETOAAIKO TTEPI-
BAnpa TG ovokevng va eival KOAG YeIWUEVO. YTTGPYE! KIVEUVOG OTUXILATOSG.

2.10 XwPITIKOTNTA AywYoU

AG pEAETAOOLHE TO NAEKTPOOTATIKG TTESIO TTOL
dnpiovpyeiTal Yopw otré éva popTIOPEVO PHETOAAIKG -
aywyo. ZTnv eIKOVa 35 0 HETOAAIKGG orywYSs popTi-
OTNKE OPVNTIKG HE TNV TTPOCPOPG O€ AUTOV NAE-
KTpoviwv. Ta nAekTpOvIa, £TTeIS ammwBolvTal,
KOTOVEHOVTOI OTNV £EWTEPIKIA TOU ETTIPAVEIN KO OE
TTOAU HIKPS XPOVIKGS SiIGoTnua (Tng TéENg Twv 10° s
) NPepoVY. AUTS onpaivel 6TI GAa Tar ONpEIX TNG
e€WTEPIKAG ETMIPAVEING KAl TOU ETWTEPIKOV TOU
aywyoU €xouv To id1o duvapiké. H e€fynon eivai
omAn : €év 6Aa Ta onpeia Sev efyav TeAIkG To 810 Suvapiks, Ba LTIAPXE POVIHN
peTakivnon popTinv e§xiTiog Siagopdv duvapikol. TETola peTakivnon Ba
onuaiver Tapaywyn €pYou ek Tou undevog kai dev TapaTnpeltal. Aépe 6Ti N
e€TEPIKN ETTIPAVEID KEOE POPTIOPEVOL HETOAAIKOU OywYyoU gival 1I608UVOpIKE.

Eix. 35

H ewTepiki em@aveix PopTIOPEVOL PHETOAMKOU OYwYoU TToU £ival Og NAEKTPO-
OTOTIKI| I0OPPOTIIC EIVAIl IGOBVVOIKH.
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A6 & kal épa 6Tav Ba Aépe " To SUVOHIKG evEg peTaAANIKOU arywyol"”, Ba
€VVOOUHE TO SUVOHIKG KABE anpeiov TNG eEWTEPIKAG TOL ETTIPAVEIOS.

A. XwpnTIKOTNTA OYyWwYoU

>ToV aywyo A (eIkéva 39) TTPOCPE-
poupe popTio Q. To popTio kKaTaVEE-
Tal 0TNV §WTEPIKI ETTIPAEVEIR KOI NPE-
pei TaxOTaTa. Ag TTOUHE V TO SUVOHIKG
K&Oe onpeiov Tng emigpaveldg Tou. To
EPOTNHX oL Ba e§eTGOOLPE  €ivail
TOUTO: OV OUVEXICOUHE VO TTPOCPE-
POULHE POPTIO OTOV aYywYH, TI BA GLY-
Baiver pe To duvapiké Tou; MpoTov
HEAETHOOLHE TO BEPA TTEIPAPATIKG, OG
To OKe@TOUpE Afyo BewpnTika. To
TPWTO TOAV HIKPG @opTio Tou Ba
TPOCOEOOVYE OTOV, OPXIKA OPOPTI-
0TO, OywYOS Ba TOTTOBETNOEl Xwpig va
darmravijoovpe evépyela. ATTS dwd Ko
TEPA KGOE TTPOOTIGOEIG pag Yior TNV TOTTOBETNON VEOL TTOAD HIKpoU opTiov B
OULVAVTG TNV OTTWOTIKA 8pdan Tou opTiov TTov LTI&PXE! 16N oToV aywYS. AUTG
onpaiver 611 Ba TpETel va Sarravolpe evépyeia. H evépyeia auTr Ba atroOnkev-
£TQI 0TO eSO TOL OYywYOU, TTP&YHA TTOL oNpaivel 6TI B aVEGVETOI TO duvapi-
KO TOU oywYoU.

Mo va digpevvijoovpe TN Ox€0N AVGHECK OTO POPTIO TOU CywYOU KOl OTO
Sduvapiké Tou, Bot KEVOUPE TO ETTOHEVO TTEIPOHOL.

Eix. 39

Meipapa
>TovV aywyo A TTPOoo@EPOuHE PopTio Q KOI ONHEIDVOUHE TO OUVOHIKG TTOU
KOTOYPGPEl NAEKTPOOKOTIIO OLV-

MINAKAZ I Oedepévo pe Tov aywyd kair Babpo-

vopnpévo og povadeg Suvoapikou.

®oprio Avvapiké MnAiko YTodITTAaCIGOUHE TO POPTIO KO
Q \Y QN TapaTnpolpe 6T n €vbei€n Tou

opyGvou vTrodimAacidletal. Ymro-

Q v Qv TPITTAGOIG{OVHE TO POPTIO Kal

Q2 V2 Qv TTapaTNPOVHE OTI 1 €vdei€n Tou
Q3 Vi3 Qv opyévou vTmoTpimAaoidleTal. Ta
Q/4 Vi4 Qv ATOTEAEOPOATA TWV HETPHOEWV

KaToypdgovTal aTov Tivaka Il.
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Ta Cebyn Twv avTioTorywv TIUWY POPTIOU-

Q - SuvauIKOU TO UETAPEPOVUE OE SIAYPOUUO LE

aéoveg Q, V. Ta onueia mouv arreikoviCovv Ta

B avTioTorya Cevyn yia Tov i6io aywyo Bpiokovtai
TAVW OTNV 010 EVBEITL, 1) OTTOION TTEPVA AT TNV
apxri Twv a&ovwv (evBeia a). Av eravaidfou-

V' ue mig petprioei pe GAAo aywyd Kou ameIkovi-

ooupe Ta avriotorya Ledyn TV oTo idio S1&-

ypoupa, Oa Tapouvpe TAAI pia VOeia, n otroia Ba £xel 1aPopeTIKY} KAion (evBeia ).

Zupmépaocpa

To CUPTTEPACHA OTTG TO TFIAPATIGVW €ival GTI TO TTMATKO TOU (POPTIOL TOU Oyw-
YoU Kail TOU QVTIOTOIXOU SUVOHIKOU TTHPOHEVEI OTAOEPS:

\%

Q_ oTOBEPS

To oTaBePS AU TS TMAIKO OVOUGEETOI XWPNTIKOTNTA TOL OywWYOU KO GUHPBOAI-

Cetan pe C. ‘ETol :

XwPITIKOTNTA XYWYOU OVOPGLETAI TO
oTaBePS TNAIKO TOL PopTiov Q Tov O-
YwYoU Kai Tou SuVapikol Tou V.

C=v (2.12)

YmomroAamAdoIo TG povadag eivai :

1mF=10%F (HINIPOPGVT)
TpF=10°F (HIKPOPAPGVT)
1nF=10"F (VaVOPOpAEVT)

TpF=1 0'*F (TMKOPAPGVT)

ATTO Tn oxéon (2.12) TPOKUTITEI
OTI 1) HOVAdA XWPNTIKGTNTAG OTO

ovotnua Sl eivai 1%. H povada

avTrj ovoudCetau T1Farad (1 F)
TPOG TIUr ToL AyyAou QUOIKOU

Michael Faraday. 15 (2.12)



118 QOY3IKH B * TEE

Mapaderypa 9

Not uTTOAOYICETE TN XWPNTIKOTNTA OQAIPIKOD oywYoL OKTIVaG R. XTr oLVE-
XEIX V& BEWPAOETE T YN WG 0Paipa pe akTiva R = 6 600 km kai va utroAoyioe-
TE TN XWPNTIKOTNTA TNG.

Avon
To duvopiké oe KGOe onpeio TG EIPAVEING THG O@aAipag akTivag R diveta

o1mé Tn oxéon V= Kon % . XpnOIHOTIOIOVHE YIO TH XWPNTIKGTNTO TH OXE0N

C=% ATI6 TIG 600 QUTEG OXEDEIG EXOUE: C=kl R .
nA

H xwpnTikdTnTO TNG YNS Ox €ivan TOTE :

1
Cpys=———— X 6,6 X 10°= 0,73 mF
™ 9x10°

2.11. O TUKVWTHS

Meipapa

TNV eIk6va 40 €vag eTTiTed0g opTIOPEVOG HETOAAIKGG aywyos A €xel oLVOE-
Bel pe TNV KEPOA TOU NAEKTPOOKOTOV. O arywYSs Kal TO NAEKTPOOKSTIIO OTTOTE-
Aolv éva povwpévo oVOTNPG O€ 100pPOTTiIa. AUTG onuaivel 6TI £xouv To 1810 du-
VOIHIKG, TO OTIOI0 KATOYPAPETAI OTTO TO NAEKTPOOKASTTIO. AG TTOUHE —Q TO (POpPTiO

TOL aywYOU.
A
H?\sKTpowo
.
p—
.= d

Eik. 40

2TOV OIpVNTIKG POPTIOPEVO ETTITTESO aywYS TTANCIGLoupe €vav GANo eTTiTredo,
QPXIKG 0pOPTIOTO, HETOAAIKG aywYd B, pe To 1610 epPfadov em@aveiag, doTe va
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BpiokovTail 0 évag atévavTi oTov GAAO, KAl YEIWVOUHE TOV aywyo B. Oa apaTn-
prioovpe 611 T PUAAG TOU NAEKTPOOKOTTIOL B GUYKAIVOUV. AUTS onpaiver 4TI n
d1apopd& Suvapikob avapeaa 0TiG S0 HETAANIKESG TIAGKES EACTTAOONKE .
Eppnveia

EAe0Bepa nAekTpdviar TOL aywyoL B atrwbou-

VTQl OTT6 TO ApVNTIKG POPTIO TOL aywYoUL A KOl B P e A
ToTroBeTOUVTON 0T He€1G TTAELPG TOL CrywYOUL B. I —

Ag TrobpE —~Q TO POPTIO AUTWV TWV NAEKTPOVIWV. " — ¥ _
2TV aploTepn TTAELP& TOL aywYoL B Ba TTAEoV&- . — ¥
oouv BeTIK& popTia. Ag TTolpe +Q TO popTio av- . —¥®_

T6. ‘OTav ouvdéoovpe Tov aywyo B pe To £da- . ¥ _
POG, T EAeVOEPA NAEKTPSVIQ TTOL BpioKovTay P ~
otn 6e€1& AeLp& Tou Ba SiappeboovV TTPOG TO - I N
£€5aog. a —

Eix. 41

MTtropolpe va TrapaTtnprioovpe (Eikéva 41) 6Ti

1.To nAekTpIKG TTedI0 TTEPIOPICETO,OVOINOTIKG, OTO XWPO AVAPEST OTIG dUO £TTi-
edeg TTAGKES. To NAEKTPOOTATIKG TS0 TTOU OXNHOTICETON AvVEpETa OTIg S00
TIAGKES €ivail pe KA TTPooEyylon OpoYeVEG. To OUOTNHO TV U0 aywYwy ovo-
PGCETON TTUKVWTHG.

2. XT0 OUOTNHA TWV 00 aywY®mV aTrobnNKeVOVTOI TTEPICOOTEPA NAEKTPIKG QOp-
TiQ, YIO TN HETATSTTION TWV OTIOIWV SATTAVIOOHE EVEPYEIO HE HOPI) HNXOVI-
KoL €pyou. H evépyeia auTr] ammobnKeVETAI OTO NAEKTPOOTATIKG TTedio. MeviKa:

MukvwTHS 0VOpGLeTal KAOE COOTNHA OYWYWV HETAED TwV OTTOIWY TTapepPAAe-
TOI HOVOTIKG VAIKG. ZTO OUOTHHA QUTO HTTOPOUHE VO ATTOBNKEVTOVHE NAEKTPIKG
@opTio.

>uviBwg o1 aywyoi ToL CLOTHPATOS eivar dVo. H ovopaciar TOu TTUKVWTH
TIPOEPXETO AT Tr HOPPr| TV U0 aywywv Tov. O TTUKVWTIG OTOV OTTOi0 ava-
pepOrKape ovopadeTal emime§0g MUKVWTHS. MTTOpoUpE Vo £XOUHE GPAIPIKOUS
TUKVWTEG KOl KUAIVEPIKOUG TIUKVITEG.

DopTio £VOG TTUKVWTI] OVOPAOVE TO POPTIO OV PEPEl KAOE OTAIONAG TOV,
0zwpovpevo Kat’ améAuTn TP

ATTOdeIKVUETAI TTEIPAPOTIKA OTI TO TINAIKO TOU (POPTIOU €VEG TTUKVWTI KOl
TN avtioToryng S10¢opdsg SLVOHIKOU TWV OTTAICHMV TOL TTAPAHEVEI OTAOEPO.
>TnVv eIkéva 42 VTTOOEIKVOETOI £V TTEIPOUA, HE TO OTTOI0 PTTOPOUHE VO aTTOdE -
Eovpe 6TI TO TIMAIKO TOL POPTIOL TOU TTUKVWTH KAl TNG dIAPOPES SUVAHIKOD TWV
OTTAIOP®V TOL TTOPOPEVEI OTOOEPS.
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Meipapa

_ ®opTiCoupe TOV TTUKVWTH pe TN Por-
ol Beia TTNYAS YVWOTAS TAONS V,, KOl PHETPG-
f HE TO avTioTorXo opTio Tov Q, . Ekpop-
j TICOUPE TOV TTUKVWTH KOl TOV ETTAVOQPOP-
TiICoupe XPNOIHOTTOIDOVTOG TNy SITTAG-
I 010G T&oNG 2V,. Oa SIamoTOooLYE 4TI
F] } To opTio eival 2Q,. EkpopTiovpe TOV
' TTUKVWTH] KAl TOV £TTAvVa@OpTICOLHE XpN)-
OIHOTTOIOVTAG TNYH TPITTAGOIOG TAONG
3V,. Oa diamoTdoovpe 6TI TO PopPTio
KoAdS1o TPITTAGOIAOTNKE. MTTOPOUHE VO CUVEXI-
ooupe avuTh TN diadikaoia avfavovTag A
EAATTAOVOVTAG TNV TGO TOU TTUKVWTH.
| Ké&be pop& Ba diamioTdvoupe 0TI TO
popTio gival av&Aoyo Tng Téong, TpayHo
Eix. 42 IOV ONUAivEl 6T TO TNATKO TOL POPTIOL

Q KOl TNG TAONG TTAPOHEVEI OTOAOEPO.
& 310 SIGYPOPHO TNG EIKOVAG 43 £XOUpE
QaTTEIKOVIOEl Ta (eBYN TWV AVTIOTOIXWV Ti-
MOV popTiov Kal TAONG YId KATTOI0 OU-
YKEKPIPEVO TTLUKVWTH. Tt onpeia Tov
QVTITIPOOWTTEDOLY TA avTioToIXa {eVyN
TOTTOBETOUVTOI TTAVW O€ €VOEIO YPOPHG
(evBeia a). EGv eravadd&Poupe To Trelpa-
pa e Eva SIOQOPETIKG TTUKVWTH, TTEAI TX
AV avtioTorya {evyn TIH®V @opTiou Kol T&-
Eic. 43 ong Ba ateikoviCovrav ye onpeio Tov
BpiokovTal og evBeiar ypappn, n omoia,

Opwg, Ba gival S10POPETIKH) ATTS TNV TTPpoNyolpevn (vBeiat [3).

Zopmépacpa :

To mnAiko Tov POPTIOV TOL TTVKVWTH KAl TG AVTIOTOIXNG TACNG TOV Eival
oTa0EPO Ko ev e€aAPTATAI OUTE ATIG TO POPTIO TOV TMUKVWTH OVTE A6 TNV
TAOTN TOV. AUTO TO XOPAKTNPIOTIKG TMAiKo ovopddeTan YwpnTikoTnTa C TOUL
TMUKVOTH.

XwpiTik6TnTa C £v6G TTUKVWTH OVOP&LeTal TO OTABEPS TTNAIKO TOU POPTIOL
TOU TTUKVWTH TTPOG TNVAIAQPOP& SLVOUIKOD PETAED TwV OTTAIGH®MY Tou V.

c=Q (2.13)
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Oa e€eTGOOVHE TWPA TOUG TTAPGYOVTES OIS TOUG 0Troiovg e§aPTATAI N XW-
PNTIKOTNTO EVOS TTUKVWTH.

A. Zxéon xwpnmikéTnTag C KOl Am60TACNS OTMAICH®V

Meipapa 1

2TnV €IK6va 44 0 TTUKVWTAS POPTI-
OTNKe a1o TNyA Téong V, Kol ammoouv- :
8é0nke amé Tnv TNy .@dpTions. To  —— _— Ha
BoATépeTpo Trou eival cuvdedepévo :
OTOUG OTTAIOHOUS TOU KOTOYPA@El TNV
T&ON TOL TTUKVWTH, N oTrola eival N TG- —
on NS TNyAs @opTions. MAnoidlovpe l I
T0 6€€16 OTMAIOPG, DOTE N ATTéOTAON

. ; o0 .
TV 00 OTTAICP®V VO YiVel 5 onAadn Ei. 44

n piof amé TNV apxIkyg.
Oa TapaTnpioovHE 6TI

n évdei€n Touv opydivou Ba HHINARAZ I
yivel V/2. Av ouvexioov- ) ) )

A . ®oprtio | AmooTOOT) Alagopa XwpiTi-
HE VO EAOTTOVOUVHE TNV ! P
oTE0TAON TWV OTAI- Q 4 Svvapikov V | kéTnTa
OpWV TOL TTUKVWTH, Bat Q L Vo 2C
SlamioTdvVouHE 6TI KAl ) 2 2
T&ON TOL BA EAATTWOVE- 0 A
To GVOAGYws. Not Trapor- Q 3 3 3C
TNPHOETE 6TI TO PopTiO
TOU TTUKVWTH TTOPOHEVEL 0 Vo
oToBePS dI16TI, €XeEl OTTO- Q 4 4 4C
ouvdeBel amrd TNV TNYNA
opTIONG.

210 SIGYPOPHO TNG EIKGVOG (45 ) €XOUPE OTTEIKO- C
vioel Ta avTioToIXa CeUyn TIHWV XWPNTIKOTNTOS KAl
avTIoTPOPNG ATTEoTOONS OTTAIOH@Y. Tar onpeia Tou
QVTITTIPOOWTTEVOLY Ta (evyn aUTH eival TOTTOOETN-
péva o€ evBeia ypoppn.
1/¢
Eix. 45

Eppnveia:

>1ov mivaka () paivovTal Ta ATTOTEAEOPATA TWV HETPHOEWV. ATTO Tr) HEAE-
TN Tou TrivaKa @aiveTal 6TI N XWPNTIKOTNTA TOU TTUKVWTH €ival avTioTpoPa
avGaAoyn pe TNV OO0 TACN TWV OTTAIGHWMV TOU.

C«% (@)
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B. Zxéon xwpnTikoTnTag C Kai epfadov omhiopwv A
MeipapaTi{épevol pe avaAoyo TPGTTO PTTOPOUHE VO HEAETAOOUPE TNV ETTIOPOON
TOoL gPPadOl TV OTTAIOP®Y OTN XWPNTIKGTNTO TOU TTUKVWTH. AIGBETOVHE TTL-
KVOTEG pE ePPadS oTTAIOP@V A, 2A, 3A, ...

Meipapa 2
®opTiCovpe 6Aoug Tovg
MINAKAZ 1 TTUKVWTEG OTNV id1a Téion V,,
Kai diaTnpolpe TNV TNYA
Alagopda | Eppadov ®op- | XwpiTl- | OLVOESEPEVN OTOUG TTUKVW-
Suvapikob | omAiopwv Tio KOTNTA TEG.
\Y; A Q ng Y& QUTA TNV TTEPITTTWON
\% 6Ao1 Ol TTUKVWTEG €XOUV KOl
v A Q C diatnpouvv Tnv idia Téon.
Vv 2A 2Q 2C MeTpobpe To popTio Q,
\Y; 3A 3Q 3C OTOV TTUKVDTH He epPadov
Vv 4A 4Q 4C oTAIOH®V A. MeTpoUe Ta

POPTIO TWV GAAWV TTUKV®-
TAV KAl SIKTTIOTOVOLHE GTI TO POPTIO OTOV TTUKVWTH pe SITTA&OI0 epBadov oTrAI-
op@v gival SITTAGIO10, OTOV TTUKVWTH] HE TPITTAGOI0 epPaddv eivar TPITTAGOIO K.0.K.

Ta {ebyn Twv avTIOTOIXWV TIH®OV XWPNTIKOTNTAG-£360d00 OTTAICUWMY Ta pe-
Tagépouvpe ae SiGypappa. MNMoapatnpoVpe GTI TO GNUEIC TTOU AVTITIPOCWTTEHOLY
Ta avTioTorya (evyn Bpiokovtal TGvw oe VBT YPOPUH.

Eppnveia
A6 Tn oxéon (2.13) oLPTTEPAIVOVPE OTI I XWPNTI-
C KOTNTO SITTAOGIGE TN, TPITTAXCIGETOI, TETPOATTAC-
o16geTal, 6Tav SiImAaoi&leTal, TPITAGCIAETOI, Te-
TPOATTAACIGLETAI QVTIOTOIXX TO EPPBAOSV TwV OTTAI-
opwv. To ovptrépaopa eival 0TI N XwpnTIKOTHTA €ivail
A~ avéhoyn pe To epPadov Twv OTTAITHGDV.

Eix. 46 CxA ®

A6 TIG (0) Kot () TTPOKOTITEl TO CUPTTEPACHO OTI:

Cx A ).
L
H ox€on avodoyiag (y) YIveTan 106TNTO PE TNV EI0XYWYH HIOG OTOOEPAS, TTOU
ovpBoAieTan pe €0 kan ovopdileTon amGAUTN SINAEKTPIKE OTABEPG TOV KEVOD.

C0:9-0A

L
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Korvorl mukvwTég. ‘Exouv oxe-
TIKQ& HIKPEG TIUEG XWPNTIKO-
TNTAG. Agv €xel onuaoia o
TPOTTOG OUVSEDNG TOUG OTO
KUKAWAL.

2.12. Evépyela TUKVWTH

A. ®OpTION TTUKVWTH

.-/‘—'&

Wi g

HAekTpoAuTIKOl TTUKVWTEG.
Exouv OXETIKG HEYAAES TIUEG
XWPNTIKOTNTAG KAl PEPOLV
OETIKO (+) KO QPVNTIKG OKPO-
6€éxktn (-). INpérrer va ovvdéo-
VTQI L€ T OWOTH] TTOAMKOTNTAL.

Eix. 48

H @dpTion evég UKV TH YIVETAI HE T GUVOEDT TWV OTTAICUWY HE TIYH OL-
vexoUGg TAONG Kal PE TNV TTOPEPPOAL] EVOG QVTIOTATN (TO BEUA TNG NAEKTPIKAS

Q1 Q2
|, e~
d
Vo
Eik. 49

TNYAS KOl TOL QVTIOTATN B0 Ta HEAETH-
ooupe 010 emépevo Kepdhaio). To KOKAw-
Ho @aiveTal oTnv eIK6va 49. Mg omA& A6-
Yo uTropoUpe va rovpe 6TI 6TavV KAgioov-
pe Tov 10kSTrTn 6, ovpPaivouv Ta e€fg: O
BeTIKGG TT6AOG TNG TTNYAS ATTOOTT& ATT6
Tov oTTAIOPS O, NAEKTPOVIQ, Tal OTTol KI-
voUvTal HEOO ATT6 TNV TTNYH KOl HETOPE-
povTal oTov oTAIoHS O,. AuTS €xel oG
amoTéAEOPA va auEGVETAN 1] TAOT TOUL TTL-
KVWTH, WOTTOU 1 TAoN Tou va Yivel ion pe
v Té0on V, TNG TNyris mou Tov opTilel.

Ag TToUpE Q, TO aVTIOTOIXO POPTIO TOL TTUKVWTH. lNal TN ESPTION TOL TTUKVWTHA 1)
™Y dammavd evépyeia. H evépyeia mou darravd n Ny GmOTOHIEVETOI Pe HOp-
@1} eVEPYEIOG NAEKTPOOTATIKOU eSOV OTO XWPO HETAED TWV OTTAIOHWDY TOL TTU-
kv Tr]. H evépyeia au T vroAoyifeTan omré Tn oxéon

1
E:EQOVO

(2.15)

Av AéBoupe vroyn pag kai T oxéon C=Q/V, n TeAevTaia pTopel vor Ypoper':

E=%CV02 E

_1
2 C (2.16)
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ApaotnpiotTnra 9

>uvbéoTe évav TTUKVWTH HE
XWPNTIKETNTA TrEpiTou 5x10° pF
pe wnyn 12Volt, Tapepf&Aio-
VTOG €vav AVTIOTATN HE TIPA
avtioTaong mepimouv 10kQ.
Mpooé€te va ouvdéoeTe To +
TOU TTUKVWTI| HE TO BETIKG TTOAO
NS TNYAS. TN CUVEXEIO OTTO-
OULVOEDTE TNV TINYN KAl OUVOE-
OTE TOV TMUKVWTH HE éva Aa-
pTTéKI pe T&oN AsiToupyiog 12-
Volt. MpoomadioTe va e&nyroe-
TE OAEG TIG EVEPYEIOKEG PHETO-
TPOTIEG TTOU TTAPATNPOVVTAI.
AVTIKOTOOTAOTE TOV AVTIOTETN
pe GAAov, TTOL £XEl AVTIOTOON
TMQ, ko eravaAGPeTe Tar idIa.
Ti TopatnpeiTe;

Aoutéki Twv 12V

Mpoooyi: n dpaocTNPISTTA TPETTEl VA TIPAYHOTOTIONNOEl HE TNV TTAPOL-
ola Tov KOBNyNTH COG.

2.13 AIAeKTPIKG

Ag emmavaAdfoupe Ta TeIpAuUATA TTOU EKave O Faraday.

Oa xpnaoipotroijoovue 600 ATTGAUTA GLOIOUG TTUKVWTEG AEPQ. XTO XWpOo ue-
Ta&0 TWV OTAICUWY TOU EVOG UTTAPXEI CLUVNOIOUEVOG AEPAG. 2TO XWPO HETAEU
TWV OTTAIOUWV TOL GAAOU TOTTOBETOUE EVal HOVWTIKO VAIKG ( T1.X. YUOAL, TTAOOTI-
KO, Topa@ivn K.4. ). ZUVEEOUUE TOUG TTUKVWTEG TTPOG TOUG TTOAOUG TNG iSI1ag 1n)-
ynis, 0w gaivetar otnv eikéva 52. ‘Etoi, e§aopaiifovue OTI 01 TTUKVWTEG B
QOPTIOTOUV OTNV I81a TAOT. XTI CUVEXEIQ, UETPAUE TO PopPTicl TWwV SUO OTTAIOUWV
Ko SIATTIOTWVOUUE OTI TO POPTIO TOU TTUKVWTH] TTOU QEPEI OTO ETUWTEPIKG TOU TO
HOVWTIKG LAIKG €ival HEyaABTEPO ATTC TO POPTIO TOL GAAOU TTUKVWTI] KOTA KG-
olov TTapdyovTa €. Aiarmotdvouue, dnAadi, 611 Q, = €Q,. Av TEIPOUATIOTOULE
HE TTNYEG SIOQPOPETIKWV TATEWY, TTAVTOTE B SIATTIOTWVOUUE OTI TO POPTIO TOL
TTUKVWTI) JE TO HOVWTIKG EIVQI UEYOAUTEPO ATTO TO POPTIO TOL GAAOL TTUKVWTH
KaTd Tov 610 TTapdyovTa €.

AAGCOVTOG TO HOVWTIKG KOl XPNOIUOTIOIOVTAG SIAQPOPETIKEG TAOEIG, SIATTI-
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OTWVOUUE OTI TTAVTOTE TO POPTIO TOV TTUKVWTI] HE TO HOVWTIKO EIVal HEYOAUTEPO
TOU QOPTIOU TOU GAAOU TTUKVWTI] KATA Evav TTAPAYOVTA €, TTOU EXEI, OUWSG, SIa-
QOPETIKN TIUI YIO TAX SIGQOPA HOVWTIKA TTOV XPIOIUOTTOIOULE.

I

— I

Cq | g

- [ ) —

AvTIOTATNG

Eik. 52

ZUPTEPAOPATA

1. To pavepd oupTTépaopa eival GTI N TIPK Tov HEYEBOUG € dlapépel AT povw-
TH O€ HOVWTH).
2. Ag 600pe kal KATI OKGPO: oG TTOUHE Q, TO POPTIO TOL TTUKVWTI] HE TO HOV®-
TIKG Kol Q, TO pOPTIO TOL TTUKVWTH XWPIG TO HOVWTIKO.
ATIé TV TEIPAPOTIKY OXEon TTPOoKUTITEl pe Siaipeon pe V
(1TTov eivain N KOIVA TEOT TWV TTUKVWTWV) OTI:

Q

72 =G,
. Q
Opwg: —V1 =C

A6 Tig 800 TeAeLTATEG TTPOKUTITEI GTI:
C,=¢C, (2.17)

‘OAa Ta OV TIKG LAIKG TTOpovaidlouy Thv 1I01I6TNTA va av§Gvouy T XwpnTI-
KOTNTA TV TTUKVWOT®OV, 6TAV TOTTOBETOUVTOI OTO £0WTEPIKG TOUG. Ta LAIKG -
TG ovopGLovTal KOl SINAEKTPIKA.

Zupmépaocpa :

H s10aywyr evég pOVWTIKOU (SINAEKTPIKOD) OTO ECWTEPIKG EVOS TTUKVWTH
av&avel Tn XwpnTIKOTNTA TOU.
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H otobepd € otn oxéon (2.17) ovopdleTon SinAekTpIkr oTABEPG TOL SinAek-
TPIKOU.
MapaTtnpoeis :
® A6 TN oxéon (2.17) @aiveTal 611 1 oTaBepd& € dev €xel dlaoTAOEIS.
® A6 T daaywyr| Tov TeIpdpaTog TPOKUTITEl 6TI I oTOOEPG E eivon apiBudg
HEYOAUTEPOG OTTO TN Hovada (€ > 1).
® Mg To TrponyoUpevo Trefpapa eidape 0TI n el0aywyr] Tou SINAekTPIKOU auEBvel
TN XWPNTIKGTNTO TOL TTUKVWTH. O TPGTTOG EI0aYWYNSG TOL SINAeKTPIKOV, TTOU
e€eTGoape, ovopGleTal eloaywyn pe oTadepn Tdon, yioti otn Sidpkeia Tou
TEIPGHOATOG N TAON TWV TTUKVWTWYV TTAPEPEVE OTABEPH KAl {On pe TV TAoN
™S TMyns.
® O PTTOPOVTGE VO ETTAVOAGPOVHE TO TTEIPOHA EI0GYOVTOSG TO SINAEKTPIKO pe
oTO0EPO POPTIO. XTNV TEPITTWON ALTH OO ETTPETTE VO POPTICOVHE TOUG TTU-
KVwTEG aTnV id1a T&OT, VO TOUG ATTOOLVOETOVHE T TNV YN ( OTTTE TO
@opTio Toug Ba fTav To {610 KAl 0T OLVEXEIR OO TTAPEPEVE OTAOEPS) KOl KO-
TOTIV VOl EI00Y&YOLHE OTOV £vav OTT6 aUTOUG TO SINAEKTPIKS. MV avouxeiTE.
To amoTéAeopa ¢ Bar GAAale. Oa SIXTIOTOVOPE GTI, KOl OTNV TTEPITITWOT AL-
TH, N XWPNTIKGTNTA TOL TTUKVWTH HE TO SINAEKTPIKG Bar avEavoTav.

H xwpnTIKOTNTA £VOG TIUKVWTI AVEAVETAL, OTAVOTO ECWTEPIKG TOV TOTOOE-
TOUpE SINAekTPIKG, aveEapTnTa AV N e1I0ayWYl YiveTal pe oTaBgpn TAON K
pe oTaO£PO PopTio.

2.14  AmAekTpIKi avToxn

Oa vopile Kavelg 0TI av avEfioovpe TNV TGON, PTTOPOUHE Vo ALEROOLPE KO-
HO TTEPITASTEPO TO POPTIO TOL TTUKVWTH. E6®, Spwg, ptraiver €va 6plo, ou
TpocdlopileTal ard €va GAAO XOPAKTNPI-
OTIKG p€yeBog Tou dSINAEKTPIKOD, TO OTTOI0 TMINAKAZ IV
OVO}J(S(Z(:ZTO(I 8||1/7\£K:rp|mi (]VTOXIi: H om- AmAeKTPIKG AmAeKTPIKT
AS/KTpIKI'] avTox1 evés 6|q7\£|<:rpn<0l’) givai n OMIKG avroxi
pEYI0TN évTaon NAEKTPIKOL Trediov Tov (kV/cm)
HTTOpEl v UTTAPXEl OTO EOWTEPIKG TOL

‘ : . Agpag 30
XWPIG va dnpiovpynBel NAeKTPIKY eKKEVW- AGSI 75
on, n omoia Ba TPLTTHOEI KAl OO KATA- .
oTpéPel To diNAekTpIkS. H SinAekTpikn I'lo)((pacpl,vr] igg
avToxH ekppdleTarl og kV/cm. Xtov mivo- I\f‘xfm -
ka IV &ivovTan o1 TIHEG TNG SINAEKTPIKNAG r 'K;?, -

LOA

avToxnis yia 616ipopa LAIKG.
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ApaotnpiotTnTa 10

“Eva ko1vé €i50G TTAKTPOL OTa
TANKTPOAGYIO TWV LTTOAOYIOTGOV
BaoiCeTar oTnv 1I6€ax TG XwPNTI-
KOTNTOG. AVApEOO GTOV KIVITO
OTTAIOHS KOl TOV aKIVITO TOTTOBE-
TelTan SiNAekTpIkG. ‘OTav méleTan
TO TARKTPO, O KIVITOG OTTAIOHGS
TANOIGEEl TOV OKIVTO KO N Y-
PNTIKOTNTA aLEAVETAI. Mg nAek-
TPOVIKG KUKAWHATO O LTTOAOYI-

AoyioeTe yia éva TETOIO TTANKTPO
TNV HETOPBOAR TNG XWPNTIKOTNTOS
TTOU TTPOKOAEITAI OTT6 TNV Treon
TOU. XaG dIvouv Ta emopeva: H
KOVOVIKI] OTT60TOOT OTTAICU®VY i

oTAS evromilel T peTafolr Tng
XWPNTIKOTNTOG KOl AVAYVWPICEl o~
010 TARKTPO TE0TNKE. Na vTro-

§

vai 5x107°m ko yivetan 0,15x10° m, 6Tav méooupe To TARKTPO.

MAfkTpO

Kivntég
OTTAIOHGS

AinAexTpIKG

AkivnTog
OTTAIOHGS

To epPad6v Tng emipGVeIng KGOe oTAIopOL  eivan 9,5x10° m” ko ) SinAek-

TPIK 0TOBEP& TOL SINAeKTPKOD giva 3,5.

ApaotnpioTnTa 11

H pabitpia Tng eikévag @opTioe pe TpIfr| g 5" s._-,"_ ]
Bl sen |
. ||

i i .
No eTTavoAGPeTe TO TEPAPA KA VO TIPOOTTO- Y B Pollge=

HEPIK& PTTOAGVION KOI TG GKOUPTINOE OE EVaV
KOTOKOPLPO TOIX0. ‘OTTws TAPATNPEITE, TA
HTTOAGVIG TTOPEPEIVAV KOANHEVO GTOV TOIXO.

BroeTe va e€NyoETe TO PAIVOPEVO IOV TG e
POTNPEITE. vkt
s

ApaoctnpioTnTa 12

ATI6 pia Bpdan Tou OTTITION OOG OPHOTE VO TPE-
X€l p1a TTOAD AerTh AEBax vepoD. MNEpTe €va PTTaAG-
VI Kol @opTioTe TO pe TPIPH. MANoIGoTE TO PTTOAGVI
oTn PAEBa Tov veEPOL XWPIG, GHWS, V& TO OKOVMTI-
OETE O€ QUTAV. Oa TAPATNPACETE OTI I PAEPAX KGH-
TITETOI KOI TIANOIGLEl TTPOG TO PTTOASVI. [pooTradi)-
OTE VO EENYAOETE TO PAIVOHEVO. ZKEPTEITE AV TO
(POPTIOPEVO PTTOAGVI OIOKET 0T PHOPIC TOL VEPOD SU-
VAPEIS. MATI®OG auTO 0aG Afel KATI VIO TNV KATOVO-
pA TV QOPTIwY OTO PHOPIO TOL VEPOU;

\
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Eappoyés

O Benjamin Franklin ékave onua-
VTIKEG QVAKOAUWEIG YIO TO OTOTI-
KO NAEKTPIOUG KATA TOV 170 Q-
va. Amédeie ot Ta aAeéiképavva
ekpopTtiovv Ta oUvvepa.H Texvi-
K1) Tov TePIAGUBAVE TO TETOYUA
QETWV KATW ATTO OUVVEPO KATO-
Yidwv, mpayua eSQUPETIKA ETTIKIV-
6uvo. Mnv To SokiudoeTe.

O oTaTIKGG NAEKTPIOPGS PTTOPET VO ivatl
e€AIPETIKG XPrOIHOG YIax TNV Texvoloyia Hag.
MTropef, 6pwg, va eival kal emikivouvog. Ag
dolpe Kai TIg 8o GWYeIg Tov.

1. H aoTtpam

H aotparmr eivar pia yryavtioio eKpopTi-
on, ot SiGpkeia TG omoiag aAAnAoe§ouvde-
TELPWVOVTOI QVTIBETA opTia. H eKPOPTION
pTopEl va yiver ueta&i vepwyv 1 petado vé-
@oug Kai Tov e6Apoug. Ta popTio oLOCW-
pevovtar eaTiag TnG Kivnong Twv oTayovi-
Siwv, n otoiax TPOKAAETAI ATTO T PEGUATA
aépa mouv dnUIoLPYOUVTAI OTA CUVVEQQ,
161aiTepa oTav eivar kararyida. H Tpifr) mou
SnUIOVLPYEITAI ATTO TOUG AVEUOUG OTO ECWTE-
PIKG EVOG OUVVEQOU UTTOPEL VO ATTOOTTACE]
NAEKTPOVIA ATTO TO OTAYOVISIX TOU VEPOU KOl
QTG TOUG KPUOTGAAOUG TOU TTAYOU, KOl ETOI
va 6nuiovpynBel éva TAEGVAOLA QOPTIOU.
Mo va dnuiovpynberi auTr] 1) NAEKTPIKI EKKE-
vwor), TPETTEl va VTTAPXEl 610QPOoPd SuUVALI-
KOU EKATOVTASWV eKaToppupiwy Volt. e k-
Be aOTPAT) ATTEAEVOEPWVETOI EVEPYEIN TTE-
pirou 360 ekatouuvpia Joule. YmodoyiCetau
OTI EKATO OOTPATTEG XTUTTOUV TO £6QQPOG TNG
YNS KGBe SeLTEPCAETTTO XTNV TEPITTWON
TTOU TO KATW UEPOG EVOG OUVVEPOL POPTIGE-
TOI APVNTIKG, OTNV EMIPAVEIN TOU E6GPOUG
ETTAYOVTOI OETIKA POPTIA KA , EPOCOV 1) TA-
on eivar apkeTd vpnAr, Seomder nAeKTpIKN
ekkévwor). To paivouevo eivar ToAvTrAoko.
2uxva dnuIovPYOUVTAl OUVTOUA PEUHATO
NAEKTPOVIWV, TTOL KIVOUVTOI TTPOG TO E6IPOG
péoa armo v idia 1oviopévn oTiAn aépa. To
0AIKO QOPTIO TTOL UETOAKIVEITOI Eival e§AIPETI-
K& HIKPO-pEPIKG, povo, Coulomb. To pwg
TTOU EKTTEUTTETAI TTPOKAAEITAI ATTG OeppO-

Kpaoieg NG 1a&ng Twv 30 000 K 01O 10vIouEVO PEBUA, TTOU KIVEITAI TTPOG TO
£€6a@og. O B0puPog oL AKOUUE TTOPAYETAI ATTO TNV APVIKI) EKTOVWO!) TOU
agpa mov TePIBAAAel TN pwTEIvr Awpida. Agv UTTEPYOULV TPOTIO!, YIX VA ATTO-
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@eLYBOUV oI AOTPATTEG. YITGPXOULV, OLWG, TPOTTO! TTPOOTACIOG ATTO TNV KATO-
OTPETTIKOTNTA TOUG. Tax aAeiképavva, Tov emivorjBnkav amo Tov Benzamin
Franklin , xpnoipotoioGvTar GUXVA YIO TNV TTPOOTACIA KTIPIWV TTOV EVAI KATO-
OKEVAOUEVA OTTO LN oydyiua VAIKG. Eivar peTaAAikég paBdor e ofoTaTa
GKPO, TTOL EIVOI OTPATNYIKA TOTTOBETNUEVEG TTAVW OTTO TA LWPNACTEPA UEPN
Twv KTIpiwv. Ta dAAa dkpa Twv pafdwyv eivar yeiwuéva. Eav eomdoel
aoTpaTr), ol pafdor AeITovpyoUlV WG Evag KAAGG ayyIuoG 6pOLO0G TOL Pop-
TIOL TTPOG TO £6QPOG. XTA OUYXPOVA KTIPIO TTOU SIAOETOVV UETOAAIKG OKEAETO
0 ayyIuog 6pOUOG YIa TO E6AQOG TTPOOPEPETAI ATTO TOV (010 TO OKEAETO,
epooov BéRaia avTog eivar yeiwpévos. O Kepaieg TG TNAESpaonG Sev mpo-
OTOTEVOLV T KTIPIO ATTO TIG AOTPATTEG, AKOUQ KOl EQV PEPOLY CUOTNA TTPO-
OEAKUONG TWV OOTPATTAYV.

2. To "pmovudi"

Ta ptroudi pe omvOrpa TTPokaAoUv TNy Kavon Tng Beviivag kai Tov o§uyo-
VOU 0TOUG KUAIVEPOUG TWV UNYavV TWV GUTOKIVITWY TTaAaioU Tutov. H T6-
on ov avamTUOOETAI Eival TePTOV 40-KV Kai eival IKavr) va TTPOKOAEoE!
NAEKTPIKT) EKKEVWDOT) QTTOPAITNTI YIA TNV avAPAeén Tou Kavailov.

3. Ba@n auToKIviT®V

‘Otav n Bagr ekTIVACOOETAI ATTG AKPOPUTIO, TA OTAYOVISIO ATTOKTOUV
NAekTPIKG PopTio e§aitiag TpIBrG. To AKPOPUOIO OVVOEETAI e TO OETIKG TTOAO
HI0G NAEKTPOOTATIKAG YeWrTpIOG. ‘OTAV TPOKEITAI VO SAPOUUE EVO OVTIKEIUE-
vo, T,X. €va QUTOKIVNTO, UE NAEKTPO-
oTartikr) uéBodo, To popTiovue o€ KA-
T0I0  XOHNAGTEPO SUVOUIKO OTTO TO SU-
VOUIKG Twv oTayoviSiwy Tng Bagrg,
OUVOEOVTAG TO TTPOG TOV APVNTIKG TT0-
Ao TNG yevvITPIAG, 0 0TToi0G &ival
yeiwpévog.. H uébodog eivar oo xpn-
Olln, OTAV TO QVTIKENUEVO EXEI TTOAU-
TAoKo oxrjua, 8I10TI Ta oTayovidia TnG
Bapric akoAovBoUV TiG SUVOLIKESG YPOULESG KOl ETIKAOOVTAI KO O& HEPN TOU
QVTIKEINEVOL TTOU &ival "KPUUHEVA" Yia TOUG OULVIBEIG TPOTTOUG BAPHG.

4. Zuvayeppog Kamvou
AI0B€TEl Evav QVIXVEUTT], O OTTOIOG TTEPIEXEI HIA TTO-
AU a0Bevii padievepyo Trnyr) , oL 10VICel TOV OEPA OTO
EOWTEPIKO TOU aAvIXVeLTr). EQv dnuiovpynOer kamrvog, . s .
eSauTiog TUPKAYIGG, TTAPAYOVTAI TTOAD TTEPICOOTEPD
IOVTO, TO OTTOION EICEPXOVTAI OTOV QVIXVEUTH Kol BA- -
Couv o€ AeIToupPYiO CUOTNHA OUVOYEPLOU LIE OEIPIVOL I ¥
e GAa péoa.
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5. AVTIOTATIKG §amreda

Kota ) SIGpKEIO TWV EYXEIPIOEWY XOPNYOUVTOI OTOUG OIOBEVEIG avai-
OONTIKA AEPIO, TTOL OLVHOWG UETAPEPOVTAI OE ATOGAIVOUG KUAIVEPOUG Kal 1)
XPrion Toug EAEyXETI TIPOOEKTIKG QTTO
avaioOnoIoAcyouG. MepIKA aTro Ta Oié-
pIa QUTA Eival EKPNKTIKA. EQv To aépio
Sla@uyel oTnv arudopaipa, Oa po-
pouloe va mpokAnbel ékpnén amo Tu-
xaio omveOnpa. a va arropevx6obv
TETOIEG KATAOTAOEIG, TO TTATWUATA
e@podiadovTal ye P QVTIOTATIKI] £TTI-
PAveIa, TNG OTOIAG 0 POAOG eival va
OUYKEVTPWVEI T POPTIA TTOV VTTAP-
XOULV OTO XWPO TWV EYXEIPHOEWV KOl
va Ta S1oxeTeVEl TPOG TN yn. H emipdveia auvtr) eival évag HETPIOG HOVWTIG
Ko X1 €vag KaAGG aywyos. To avriBeTo Ba dnuiovpyoloe Kivéuvo nNAEKTPo-
mAn§ioag. Mmopeite va e€nyrjoete yiari;

6. DWTOTUTIKG PNXAvVIpHX

H kapdid Tou PWTOTUTIKOU unyaviuaTog eivar To SUPOYPAPIKG TUUTTAVO,
TO OTT0I0 €ival €val TUUTTOVO TG OGAOUUIVIO, TTOU QPEPEI ETIOTPWOT TG TEAR-
vio. To adoupivio eivar TOAU KaAGG aywyds. To oeAfvio eival pWTOXYywYOG,
6nAaér o€ okoTAO! Eival HOVWTIG KO YivETOI ayWYILOG, OTAV PWTIOTEL. AUTO
onuaiver 0TI av TOTTOOETNOEN
OTO TUUTTOVO EVa BETIKO POp-
) Tio 0€ OKOTGO!I, AUTG TO POpP-
Wz B Tio O Tapapeiver ekel. Av
' : 0T OLVEXEIQ TO TOPTTAVO
PWTIOTEN, BA TTELATOLY ATTO
TO aAovuivio oTo O€EANVIO
nAekTpovia kar Ba e§ovdeTe-
pwWoovv To BETIKO QopTio.
APXIKG, Eva nAekTpodio Tou
ovouddetar corotron QopTiCer
UE OETIKG POpPTiO 0€ OKOTASI
TNV EMPAVEIA TOU OEANVIOU.
2T OUVEXEIA, Eva OUVOAO
QATO POKOUG KOl KAOPETTTEG
e0TIGCEl Eva €i6WAO TOU KEIPEVOL, TO OTTOI0 OO PWTOTLTINOE OTO TEPIOTPE-
@Opuevo Toutavo. OI OKOTEIVEG KOI OI PUTEIVEG TTEPIOXEG TOU KEIUEVOU OXNUO-
TiCoUV QVTIOTOIXEG TTEPIOYEG TTAVW OTO TUMTTOVO. OI OKOTEIVEG TTEPIOXES SIa-
TNPOUV TO BETIKG POPTIO TOUG, OAAG OI PWTEIVEG YivovTal ayWyIuES Kot X4-
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VOUV TO OETIKG (POPTIO TOUG UE ATTOTEAEOUO VOl yivouv oUSETEPEG. ‘ETOl, oTnv
EMIPAVEIX TOV OEANVIOL oxnUATICETOI Evar EI6WAO TOU KEIPEVOL ATIO BETIKA
@opTia. 210 TpiTo OTASI0 XpPnoiuoToIeiTal pIa 161K §npri HAGPn OKOvI, N
omoia ovouadetai toner. H okovn @opTiCeTar apvnTiKG Kol SiaokopTriGeTal
OTNV EMPAVEIX TOV TUUTTAVOU, OTTOV 'KABETAI" ETTIAEKTIKA OTIG TTEPIOYEG TTOV
PEPOLV OETIKG POPTIO. XTO TETAPTO OTASIO N HAUPN OKOVN) HETAPEPETAI OE
Aevkd xopti. Emreidr) n €A&n Twv BeTIKWV TTEPIOYWV OVYKPATE TO toner TAvw
OTO TUHTIQVO, TO XOPTI POoPTICeTal e Eva GAAO NAEKTPOSIO e LEYOAUTEPO OETI-
KG OPTIO aTT0 AUTO oL €Yl TO TOUTTAVO. TEAIKA, TO XapTi padi ue To toner
TEPVOUV UECA ATTO TTIEDTIKOUG KUAVOPOUG, ol otoior BepuaivovTal. ATTOTEAE-
oua NG B€puavong eivar To Aihoiuo Tou toner. To VYPO eUTTOTICE! TIG VEG TOUL
XOPTIOU KOl TTAPAYETAI TO TEAIKO EIOWAO.

lNpémrer va ouoAOYrjOOUUE OTI TO VO UTOTUTITIOEI KATTOIOG €V KEIUEVO Ei-
vail oAU 1110 €6KOAO OO TO VO KATAVONOEI TOUG LNXAVIOHOUG AEITOUPYIOG
TOU O€ CAQ TQ OTASIAL

7. ZWAVEG VYPWV KAVGTHWV

Orav éva Butiopopo Sepoptiver Beviivn i meTpéAaio, n Tpifr] TOL LYPOU
HE TO OWANVa avaykAder TO LYPO Ko
TO owAnRva (kar To BuTIOPOPO) v
QITOKTI)OOLV AVTIBETA popTia. AuTh
] CLOOWPEVON POPTIOL UTTOPEL VO
dnuiovpynoer omIVORPA UE KATA-
OTPOPIKEG OLVETTEIEG. 10 vaX TO ATTO-
@UYouV auTO, OLVEEOLY TO BUTIOPO-
PO UE TO E6QPOG UE EVA HETAAAIKO
aywyo. Kati avaAoyo ovuPaiver ko
HE TO AEPOTTAGVA TTOL avePOSIAGovTal evdd TTETOUV. TpIv apXiOel ) HETAPOP
TOU KOUOIUOU, EVAIVOULY Ta §UO AepPOTTAGVA e Eval HETOAAIKG aywyo. Mopei-
TE VO KATOAGPETE YIOTT;

8. Tpaywdieg oTn BGAaCoQ

2TV aTEvavTI EIKOVA PAIVETAI Eval TTE-
TPEAQIOPOPO OTOV KOATTO TOU TOKIO UOTEPO
amo €kpnén, mouv ouvéPn To 1989. Mba-
vov, n €kpnén mporAbe amd omveripa. Ev-
bexouévwg To 610 OLVEPBN KOl OTO TTETPE-
Aato@opo Berge Istra, mov fubioTnke OTIG
29 Aekepfpiov 1975, xwpis va agrioer ixv
HETA atrd Ekpnén. Ao Ta 32 péAn Touv TAR- -
PUWOHATOG 0WONKAY HOVO SUO.




