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APIOMOI META®OPAX IONTQN

Oépo aoxnocenc:

[Ipocdiopiopdc apBpov petagopds wvimv pe v uébodo Hittorf.
Ocopia

Kotd v epappoyn niextpikod nediov og 10vTiKd dtdAvpa, NAEKTPIKO pediLoL
oEpyetor omd avTd AGY® NG UETAPOPAS TOV 1OVI®MV TPOS To NAEKTPOSID OOV
Aoppdaver ydpa nrextpoivor. XtV £viaotn Tov pedUaTog cVUBdAlovy dha To 1OVTa
TOVL OAVUOTOC, OETIKA Kol apvnTIKA, HETAQEPOVTOC, £va TOocootd @optiov. To
KAAoUO, TOV PEVUATOG TTOV PETAPEPETOL OO Eva €100¢ 1OVT®V [; TPOG TO GLVOAIKMOG
dtepyduevo peopa I ovoudletal aplOpog peta@opds ¢ Tov 10vTog, OnA.:

T (1)

1=)1,
" 2)

Agdopévov 6t évtaot elvat 0 Adyog Tov peTapepOUeVoL Poptiov O TPog Tov
xpoévo t, (I = Q/t), o ap1BudS petapopds evog 1OVTOG i, 4, dlvetal amd v oyéon:

0oV

=< 3)
0
o0mov Q T0 GLVOMKO NAEKTPIKO POPTIO TOL PETAPEPETOL KOl Elvat:
0=30, 4)

To nAextpkd goptio Qi oL HETAPEPETAL OO EVA 1OV | GE GUYKEKPLUEVO OYKO
NAEKTPOADTN €ivor avédloyo tov aplBpod Tev 1Oviov 6Tov 0YyKOo avtd OMA. NG
OLYKEVIPAOCEMG ¢ (Ypoappoidovta 1 mole avd Aitpo), Tov POPTIOL zi TOL UETAPEPETOL
KoL TNG EVKVNGI0G TOL 1OVTOG i dNA. TNG TAYVTNTOG TPOG TO TEDTO, (U = v/E). LuveEn®G,

O, =ke|z,|u, (5)
omov 1 otabepd avaroyiog £ etvor 10w Yo OAa Ta 1WOvTa. XZvvenmg €€ oplopov
TPOKLTTEL OTL PETOED TV aplOUdV HETOPOPES TOV WOVIOV £VOC NMAEKTPOAVTN OE
OtgAv e, £XOLLE:
D=1 (6)

Bdoet tov oyéoeav (3), (4) kar (5) o apBuodg petapopds evog 10vtog givat:
c, |zi|u,,

= ©)

ch ‘Zj‘”j
7

r 7 4 + A — 7 7
g éva amhd niextpoldTn M A™ 01 mocdTTESG C4|Z4] KO C_|Z_| amOTEAOVV TIG
1000VVOEG CLUYKEVTIPAOOELS TMOV 1OVI®V Kol givat 1d1€G, ONA.:

u, U
& u, +u_ Kot u, +u_ ®
omov t,+t =1 )]
Ady® TOV OAMNAETIOPACEDV TOV 1OVTOV GTO SIAAVLO Ol LOVTIKES EVKIVIGIEG,
Kol GUVERMG ol apBpol petapopds eEaptdvior and v ocvykévipmon. Emiong o
aplOuog petapopag emnpedletar and tov Babud evvddtwong tov wviov. Oco
pKpoOTEPO £lvar 10 10V, TOGOV 1GYVPOTEPO £ivar TO TEDIO0 YOP® TOL Kot TO 10V GUYKPATEL
mePLocdTEPU UOPLOL VEPOL T.X. O apBUOS TV HOPIOV VEPOD TOL GLYKPATOLV TO
aAkdA Katd oepd avavopevng axtivag stvar Li~6, Na~4, K~2, Rb~1. Mg 1ov
TPOTTO QLTO TO UIKPOTEPX LOVTO ATOKTOVV UEYAADTEPO OYKO KOl GUVETADS EUPUVILOVV
pikpoTEPO 0pBpd peTopopds. Ani. o aplBuog petagopds tov wvtev Li, Na, K yu
mv O ovykévipwon, ovédver 060 peyaAvtepo eivar to péyeBog Tov  pn
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EVLOUTOUEVOD 1OVTOC.

M£0o06o¢ Hittorf

O pocd1opIoOS TOV apPtBRoD HETOPOPAS 10VTOG PacileTol OTIG SLOPOPETIKEG
LETAPOAEC NG OGLYKEVIPACEWMS €VOC MAEKTPOADTN GTOLG YMOPOVS YOHP® MO TO
NAEKTPOSIL KOTG TNV MAEKTPOALON Kot €lvol OMOTEAEGHO TNG OLUPOPETIKNG
evkivnoiag mov gpeavifovv To 1OVTO €VOC MAEKTPOADTN KOTA TNV E€QAPUOYN
NAEKTPIKOD TTESTOV.

To 1853, o Hittorf emvonce pnéBodo mPocdlopioroy TG GLVEICPOPAS TOV
WOVIOV  OTN  UETAQOPE TOV MAEKTPIKOL @OPTIOL omd TIG HETAPOAEG TV
GLYKEVIPDOCEWDY GTNV TEPLOYN TOV NAEKTPOSI®V AOY® LETAPOPAS TOV 1OVTIWV TPOG
aVTE O10 LEGOV TOV SIAVUATOC KOl AOY® aVTIOPACE®Y G~ QLT

Ag Bsopricovpe 6Tt dtdivpa niektpodty MA (MA = M' + A") Bpioketat og
NAEKTPOAVTIKO GTOtYEl0 TOV YWPIleTON OE TPEIC TEPLOYES LE TO SrapparypaTa A kot Ay,
GTOV YMPO 0vOd0V, GTOV KEVIPIKO YDPO Kal T0 Ydpo kaboddov. Ilpwv apyicet n
NAEKTPOAVGT Ol GLYKEVIPAOGELS TOV NAEKTPOADT MA Ko 6ToVG TPElC YMDPOLG ivon
ioteg (Zyua la). Xto oynuo ovtd kdbe onueio (+), (-) mapiotdver éva
YPOUUOIGOVVAO (g-eq) KaTIOVTOG 1] aviOVTog ovTioToya. Av 610 6TotYElo 0T T
nlexTpooia givar adpovy (.. nAextpdota Pt) kat amod to didAlvpa tepdoel mocdTTU
NAEKTPIKOL POPTIOV, TOTE TO, KOTIOVTO 00£VOVV TPOG TNV KAB0S0 KoL TO avidVTO TPOG
™V Qvodo, 6 TOGA YNUIKOG 16000VaUe LETOED TOVS, OIS 0pilovv o1 VOOl TOL
Faraday.

xopoa Avodor OV meoos rweot Az Keago KOBOBEn:
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Yympa 1. Zympatikn TopdotacT] ToV HETABOADY TOV YPOUUOIGOOVVAL®Y KOTIOVI®V
KO OVIOVTMV KATO TNV NAEKTPOAVOT)

Av 1 gukivneio Tov KatidvTog ival TPAGso VTG TOV aviOVTOog (14 = 3u_) Ko
a6 1o otoyeio mepdoet nAektpikd eoptio ico pe 4 F, tote otV dvodo ekpoptilovror 4
g-eq aviovTeV Kol otnv Ka0ooo 4 g-eq KaTOvVI®V, Ve and Ka0e Toun TapdAAnin Tpog
Ta nAextpodo dépyovtan 4 F, 6mov ta 3 F petapépovror and ta katiovra kot 1o 1 F
and ta aviovta avtifeta (Zynua 1B). H tedikn katdotaon mapovsialetol 6To Zynua
ly. H petaforn) Tov ypoppoicoduvapu®y ToV KATIOVTOS 6TV (vodo givat:
(Al’l+)a = U+ = 3
Kol TOV avidvTov otnv Ka0odo:
(An)y=u-=1
O AOY0G OMA. TV HETOPOADY TNG GLYKEVIPMOGENMS LIGOVTOL UE TOV AOYO TV EVKIVIGLOV:
(Any)o/(An-)e =ui/u-=3
Av amd o dStdAvpa TEPACEL TOGHTNTA NAEKTPIKOV pOPTiov O, TOTE T KATIOVTA,
CULPMOVO, LLE TOV OPIGHO TOL OPBUOL UHETAPOPAS, HETAPEPOVY QopTio Ofr Kol To
aviovto O ONA. T0 YPOULOIGOOVVOUO TV KATIOVIOV TOV 00EVOVV OO TOV YMPO
avOO0L GTOV KEVIPIKO YDPO Kol amd avTdv TPog 10 ¥dpo TG Kabddov givar O /F kot
TOV avIOVTOV TOV 00gVOVY amd TV KAB0d0 mpog TV dvodo eivar avtictoyya Ot /F.
v kdBodo amopoptilovion OQ/F ypapupoicodvvapa Katioviov kot oty avooo O/F
YPOLUOIGOVVALLO OVIOVT®V. Apa 1 HETABOAN TOV g-€q TOV KATIOVI®V 6TV KiB0d0
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(Any), gtvar:

-1t
(An,) __ Q.o :—Q( +):_Qt* (10)
o F F F F
Ko M HETaPOAN TV g-eq TV avidviov otnV dvodo (An_), ivat:

(an) —-2,00__Q0-0) o (11
“ F F F F
JUVENMG, EYOVUE LEIMON NG CLYKEVIPMGEMS TOL MAEKTpoADTN MA otmnv
kéBodo kata Qt/F g-eq xor oty avodo katd Ot /F g-eq. Ou petaPorég mov
TPOYLLOTOTOIOVVTOL GTIV TEPLOYN] TNG 0VOS0L Kot TNG KaBOdov KaTd TNV NAEKTPOAVON
OV NAekTpoALT MA, O0tav diépyetan 1 wodvvapo eoptiov (1 F) mapovcidlovran
AVOALTIKA GTOV Ttivaka 1.
2NV TEPIMTOOT TOV T HAEKTPOLA EIVAL THG (010G PVGNS UE TO KATIOVTA TOD
nieKTPOoAvTH, T.Y. NAEKTPOSIO Ag o€ dtdhvpa AgNOs, TOTE Exovpe yMUKES LETAPBOAES
oTNV TEPLOYN TOV NAEKTPOSI®V OV TPEMEL VoL ANPOOVLY VTTOYT| GTOV VTOAOYIGHO TNG
petafoAng twv ovykevipocewv. Koatd v diéhevon eoptiov O €yovpe avénon g
GLYKEVIPADGENMS TOL NAEKTPOAVTN GTO YDPO TS AvOI0L AOY® SHAVGEMS TNG VOOV
tov otoyyeiov, omdte O/F g-eq KaTOVI®MV €10EPYOVTOL GTO YMPO TNG VOO0V, EVM
amopakpvvovror Ot /F  g-eq xotidviov, OmA. €xovpe ocvvolkd avénom g
GUYKEVIPOGEMG GE g-€q KOTAL:
(an) -2 Qu_00
“ F F F
AvTi0¢Tmg 6TOV YOO NG KaBOd0V £yope amopdkpvuvor and to dtdAlvpa O/F g-eq Adym
omdbeonc Ag’ 6to nhextpoddio Ag kat gicodo OL/F g-eq Aoym petagopdc Snk. £xope
GLVOMK( peimon KaTd:

(12)

(An+),( =_2+%=—&

F F F (13)

MMivaxkag 1. MetafoAn GUYKEVIPOGEMG GTOVS YDPOLS TOV NAEKTPOSI®V KATA TNV NAEKTPOAVOT) e

niektpdoia Pt.

Xapog avédov Méoog yopog Xapog kaBddov

Amdbeon 1 g-eq avidviog A~
Eicodog ¢ g-eq ovidvtog A~ «—

Amopdxpovon ¢, g-eq kottdéviog M —

AméBeon 1 g-eq kotidvrog M
Eicodog ¢ g-eq avidvtog A~ «—
«— Amopdkpovor - g-eq avioviog A~
«— Amopdxpovon £_ g-eq .
avibvtog A” — Eicodog ¢, g-eq katidvtog M
— Eicodog . g-eq katidviog M*

Amopdkpovon ¢, g-eq
KoTovioc M —

Telixo amotéleoua Telixo amotéleoua Teliko amotéleoua.

Andrewa 1-1- = ¢, g-eq avidovrog A~
Amdleo £, g-eq Katidvioc M*

2VvoMKG:
Ammiew £, g-eq niektpoAdTn MA

Koppio petapoin otig
GUYKEVIPDGELG

Amdlero 1-¢, = t_ g-eq xaTiévoc M
Andrewa £ g-eq KoTOVTOG A~

ZUVOMKAL:
Andrewa t_ g-eq niektpoivtn) MA




Av og oglpd pe TO MAEKTPOALTIKO OTOWXElD GULVOEGOUE €V KOVAOUETPO
oVUE®VO, Le TOVg vouovg tov Faraday, 0' amotebel otnv kdBodo Tov KovAopETpov 0
{810¢ ap1OpOG Ypoppoicoduvapmy Cu®™ [ quToV TOV YPOLI0IGOSVVALMY TOV KATIOVTOS
M’, mov omotifeviot 6TV K6O030 TOL NAEKTPOAVLTIKOD GTOLYEIOL.

Emopévog, av kataokevacHel por MAEKTpoALTIK KLWEAN otV omoio vo
amo@evyeTol 1 Odyvon HeTaEd avodov Kol KaBOdov, TOTE Ol UETOPOAEC TV
GLYKEVIPOCEDY TOL MAEKTPOADTN YOp® oamd To MAEKTPOSID &€ivor duvatdév va
ypPNoorombovy yu Tov TPOGOIoPIcHO TV aplfudv petapopdc. Mo tétown
NAEKTPOALTIKTY KLYEAN givarl 1 cvckevn Hittorf (oynpoa 2) mov amoteleiton amd tpelg
YDPOVG (YDPOo avddov A, né€co ydpo M, ydpo kabodov K) kot torobeteitan o oepd pe
10 kovAOpETpo K yia v pé€tpnom tov eoptiov Tov JEPYETAL KATA TNV NAEKTPOAVOT).
Kot ta 600 cvuvoéovtar pe nyn cvuveyovg pevpatog D pécm puOUIoTiKng aviioTdoewmg
R ko pidhwopmepopétpov A yio v pOBMoN TG TLUKVOTNTOG TOL PEVUOTOC OE
ovyKekpiévn tipn. To dtdAvpa NAEKTPOADETOL YOl ¥POVIKO OACTNUA OPKETO, DOTE VO
EYOLE ELEOVT LETAPOAT TOV GUYKEVTIPMGEMY GTNV TEPLOYN TOV NAEKTPOSiwV. ATd TNV
UETOPOAT] TOV GLYKEVIPOCE®V GTOLS VO YMPOLS Kol TNV avénom Tov PApovs Tng
KaBOO0V TOL KOLAOUETPOV, LITOAOYILovTal ot apBpol PeTaPopdc.

Yypa 2. o) Zvokeon Hittorf, ) HAektpikd kOKAmpa 1o TOV TPocd1opioud tmv
aplOpdV pLETAPOPAC.

Meipopa

2y doknon avty tpocdropiletor o apBudg HeETAPOpPEs TV OVI®V Cu* oe
ddvpa CuSO4 0.1 M pe v pébodo Hittorf.

Ta niektpddia yaAkod (Gvodog kot KAB0d0G) TOL KOVAOUETPOL TAEVOVTOUL
OYOAACTIKA e OmeSTAYUEVO VEPD, ateyvavovtal, {uyilovtatl péypt otabepov Papoug
Kol GLVOEOVTAL GTO KOVAOUETPO. To KOLAOUETPO YEULETOL [LE KEKOPESLEVO OLAALLLOL
CuSO4 ®oTE 1 EMPAVELD TOV VAL KAADTTEL TO LEYOAVTEPO TULA TV NAEKTPOSIOV OAA
VoL OTEYEL A0 TO OTLELN GUVOEGEMG LE TO KUKAMULOL, MGTE VO LNV VITAPYOVY OTTMAELES
a6 tov anotiBépevo Cu.

H ovokevn Hittorf mAéveton, cuvapporoyeitor oto kKOKA®UQ, yepiletonr pe
dtdivpa CuSO4 N/10. Amopaxkphvovtat ot puGOADES TOV TVYOV EXOVV oYNUATICOET Kot
OLOKOTTTOLV TNV GUVEYELD TOV OIAVUATOC O10UTEPN OTIG GTEVMGELS TOV COANVOV Kol
napepunodilovv v 8iodo tov pedpatog. Torobetovvtal nhektpddia Cu oty GuckeLY.
H o140un Tov 610A0H0T0¢ 6TOVE 60 GOANVES TOL ATOTEAOVV TOVS YMDPOLS VOO0V Kt
kaB6dov g cvokevng Hittorf (BA. oynua 2) mpénet va givor vynAodtepn amd o 6Ho
COANVAKLO ETKOWVOVIOG LLE TOV HEGO YMDPO. MOTE VO, 11| OLUKOTTETOL 1] GUVEYELL TOV
dwAvpatog. Kietvetan to kdkdlmpo a@od mponyovpéveg ereyybel n cuvoesporoyio
KOl OMUEIOVETOL OKPPOS 0 ypovog eviplems tov mepduatoc. H odpkeia tov



mepapatog tpénel va eivar ~2 opeg ko n évraon 0.01 £wg 0.02 A. Katd v ddpketo
TOV TEWPAPATOC M £vTaoTn Tov pedpatog olatnpeiton otabepn pe v Ponbdewa
PLOUGTIKNG OVTIGTACEMG.

X ovvéyeln Kor 660 Olopkel 1 MAeKTpOALON ) TAEVETOL KOAG Ko
GTEYVOVOVTOL GTO POVPVO dV0 KMVIKES GLIAes Kot akoloVOmg Cuyileton n pia amd
avtég B) Tithodoteiton To apykd AV OTWG TEPTYPAPETOL TOPAUKAT® OVAAOYO LE
TNV TEPIMTMOOT OV peAetdtal. Katda t)v 016pKelo TS NAEKTPOLDONG ) GUGKEDT] TPETEL
VO TOPOUEVEL OE NPEULOL.

210 T€A0G TOL TEPAUATOS SOKOTTETOL TPMTO, 1) EXKOWVOVIO TOL SOADLOTOC
HETOED TOV TPLOV dopepiopdtmv ™ cvokevng Hittorf pe tovg oprykmpeg (yio v
AmoPLYN OdYLONG TV WOVTOV) Kot akoAoVOmG dlakomTeTal TO KOKA®pa. Tnv otiyun
aKpPdg TG O0KOTNAG TOV TEWPAUNTOS (TOTOOETNON GPIYKTNPWV) CNUEUDVETOL O
APOVOG TNG NAEKTPOALGNG KOL 1) TN TNG EVIAGEMS TOL PEVILOTOS Y10 TOV VITOAOYIGHO
Tov Pépovg Tov amotebévtog Cu.

OMo 10 dddvpa g avodov Aappdavetal otnv mpoluytopévn eldan, Quyiletan
KOl TITAOOOTEITOL O TEPLYPAPETOL TAPOKAT®. XTNV OEVTEPY KMOVIKY] QOLOAN
Aappdaverar To 1AV TOL HEGOV XDPOL Kot TitAodoteital. TELOG, To NAeKTPOIIOL TOV
KOLAOUETPOV TAEVOVTOL LE OTTECTAYUEVO VEPO, oTEYVMVOVL Kot (uyilovtat.

Titdodétnoic drodbuoroc CuSO, N/I10. Ze 10 cm® dwdvpotog CuSO4 npootifevton 5
cm’ droddpotog KI 50%, 50 cm® omeotoypévo vepd kau 1 em® Staddparog apvrov 1%.
To dudhvpa tithodoteitan pe Na,S,03 M/10.

Ot tapomdve TITAOSOTHGELS YivovTal KoTd ToV 1610 TpOTO 6TO Py KO dtdAvpa,
6T0 OldALHO TG OVOJOL KOl G' aVTO TOV PEGOV YMPOV, ETOVOAAUPdvovTorl de dVo
QOPEG avaAoYa e TO €0POG TOV CPAAUATOC TV TiTAodoTHce®V. H TitTA0dOTNON TOL
HEGOL YDPOL TTPEMEL vaL Eivar 1d10L L TNV TOV apy KoL SOAVIATOS. AV dapEPEL TEPOL
a6 o Oplo TOV GOAAUOTOC, EITE 1 £VTOGT TOL PEVUATOG NTOV UEYAAN €lTE 1) d1dpKELo
TOV TEWPAUATOG NTAY PEYAAN Kot ovTO GTLaiveL OTL 1) T TOV oplOUOD HETAPOPES OEV
Oa etvar akpipngc.
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Amoteréopato -YToroyiopoi

Otv perpnoelg mov eedncav xotd v oeoywyn TOL TEPAUATOG
KOTOY®OPOVVTOL GTOV TOPAKAT® TIVOKOL:

IMivaxeg 1. "Evtoaon pedpotog / =....... A. Xpovogt =
Hlektpddia suokevng Hittorf:

Bépoc kabdod0v kovAopétpov mtptv TV nAexktpdAvoN: Pcu(kad) =

Bdpog kab0d0v KovAopéTpou PETA TNV NAEKTPOAVOT: Peu (av) =

Bdpoc avodov kovAopéTpov mptv TV NAEKTPOAVLON:

Bdpog avddov kovAopéTpov petd v nAektpoAvon: cu=

Bépoc kovikng eraing kevig: Bapog draivpartog

Bdpog kovikng e1dAng pe dtdiovpo: avooov Hittorf (5):

V1 (avodov mpv) Tithoddtnon o' V1 (avodov mpv):
TithodoTnon B

V> (avo6dov petd) titAoddtTmon o' V> (avddov petd):
TITA00OTOM B

V3 (pécov ympov) TitAoddTNoN O': V3 (pésov ympov):
TitA0d0tTon B

Omov:

V1, Va, V3: 0 6ykog (Lésog 6pog) (o€ mL) Tov Tithodotovvtog avtidpactnpiov (NazS,03)
KATO TNV TITAOOOTNGN OVTIGTOLYO TOV apyIkoD SAVUATOS (TPV TNV NAEKTPOALGY),
TOV SOAVUOTOG TNG VOO0V UETA TNV MAEKTPOAVLOT] KOl TOV OLAVUATOS TOV HEGOV
YDPOL UETE TNV NAEKTPOAVOT).

Leu(kaB), fcu(av), feu: petaPorn Bapovg Cu (og g) e Kabddov, Tne avodov, Kot LEGOG
OpOC VTOV.

Ynohoyiopoi aprOpév peragopdg tov 16vrav Cu’*

Kotd v diélevon eoptiov O péoa amd v cvcokevn Hittorf, €ig v dvodo OBa

0

dtaAvovtol R g-eq Cu ovpupova pe ™V nuavtidpaon Cu — Cu™ +2e .

. , C , . ot,
Tavtoypova B amopakpOVOVTOL GUVOAMKE amd TOV YMPO NG VOOV T g-eq

YOAKOD, OmMOv £, 0 opBpdC petapophc tov Wviav Cu®’. Telkdg 1 Sapopd
YPOUUOIOVI®MV TTPiv Kot PETE TNV MAEKTPOALGN G€ GUVOMKO OYKO V' StoAduaTog
avodov Oa givat:

- F(A
(An+)a :%_ A = Q(l t+) KOl GUVETMG: zl—ﬂ

v T Ly 0 (14)

To (An + )a vroloyiletar amd TV TITAOSOTNON TOL SOADHOTOC TG avOdoL TPV Kot
peTd TV NAekTpOAvoN. Ot avTdpacelg TITAOSOTHGEMS TOL AAUPAvVOLY YDpa eivat:

2Cu™ + 41" - 2Cul +1,
I, +2S5,07 —» 21" +S,0;
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dnAady kotavaidveton 1 g-eq Na,S,03 avé g-eq Cu®’. ‘Etot Oa siva:

C(Vz_Vl)V V(Vz_Vl)C
An) =l =)V SR R)E 15
() =000 10 100 £ (15)

omov C eival 1 cvYKEVIPOGLG TOL doAdaTog NaS,03 (oe M) evd dwoupeiton pe 1000
v va ekppacBovv ot dykotr oe mL. V' kan V; givai ot dykot avtov yuo TitAoddtnon 10
mL dtoAdpatog avodov mpiv kot petd v NAEKTPOALGT| avTicGTOLYM Kol O TOPAy®V
V710 tiBetan yuo vor yiver avoywyn o€ 6uVoAKd Oyko V g avddov. O oykog V g
avooov vroroyiletor amd to Papog S Tov SAVUHTOG TG avddov Bewpdvtag TV
TUKVOTNTO TOL TPOKTIKAOG fom pe 1 g/em’.

Topa to poptio Q vroroyiletat pe 600 TPOTOLG:

i _|ABF _ 2B.F
@B, P (apy, am), 10

Omov fcy M petaforn Bapovg twv nAektpodicmv Cu tov KOVAOUETPOL, Kot

(o) a6 tov vopo tov Faraday g O =

(B) amd v TN tov pevpatogi wg: Q =i-t (17)

Tehkad epappolovtag tic (15) xor (16) 1 (17) omv (14) o aplBudc HETOPOPAS
vroAoyiletan pe 600 TPOTOLG Ao TIG GYEGELS:

AB) V(V,-V)C
(o) t+:1—( )CulO“(,Bz ) Ko
Cu

@ 1, 1L LER)C

it 10

Zvuykpivovtar ot d00 TIES TV aplBU®V HETAPOPAS Tov vroloyilovtal pe TG 00O
puebodovg ko oyolalovral.  XZvykpivovion ot dykol ¥y ko V, Kou outioAoyeiton m
dpopd TV TV Bdoetl g Bempioc. Emiong cvykpivovtat ot 6ykotl Vi kot Vi ko
oyoMalovtot.



