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3.1 HAextoixoi aywyol xatL uovotesg

Ouvunbeite oti:

Toa dudpoa VARG OLomEIVOVTOL 08 NAEXTOLHOUS OYmYOUS RO OE UO-
VOTES AvAloyo Le TO v etvar 1) Oyt duvaty 1 wivnon o€ auTd NAEXTOLRA
POQTLOUEVOV OCOUATLOIMV.

Enouévmng, éva ompa xooonmiCetal mg NAEXTOLROS oymwyog STy -
TAQYOVV O° AUTO NAERTOLRA POQTIOL ROl OrOUN Oty elvor Ouvaty 1 ®ivn-
o1 QUTMV TOV PORTIMV. ZTOVS NAEXTOIROUS OywYOUS OVIjROUV:
® ‘O\a oL UETAMAOL, TOL ROAUATO KO OQLOUEVOL AUETOAAOL OTTC O YQOp(-

™C.
® To Typnota Tmv oAdTmv, ®oBmdg ®rat TV VOROEELDIMV ®oL TTOAWY O-

Eeldlov TV uetdAhmv.
® To vdoatnd dtoAipnato TV 0EEMV, TV PACEMV KL TWV OAATMV.

‘Otav epapuéoovpe pior dtapoed duvamuxroy uetagl dvo onueimv -
VOS NAEXTOHOU aymYOU, TOTE TOL EVRIVNTO NAEXTOLA (OQTICL TOV OQY(-
Couv va. #voUvTaL, UE OTTOTEAECUO. O OLYWYOS QUTOS VO OLAQQEETOL OTTO
NAEXTOLRG QEVUQL.

3.2 H nlextouaij ayoyuotnra T@v UETAALQY

Ou petohxol aymyol amotehovvion atd €vo mohy peydio aolbud
BeTinadv LOVIMYV, Ta OOl POIOROVTOL OE 0OQLOUEVES BETELS KoL dONULOV-
YOUV €T0L TO UETOAMARO TAEYUO. AvAueoa ota BeTind autd LOVTO HIVEL-
tal ehevBepa €va mhiBog nhextooviov. To rabéva amd ta nhexTeovia
oUTd eV AVREL O EVO OUYRERQLUEVO UETOAMARG RATLOV, AANG KivelTow
ehevBepa avdueoa o€ OAa T LOVTA TOU PeTohMxov TAéyuatos. ' owtd
T0 AGYO T NAEXTOAVLOL QUTA YopoxTNEICovVTaL g eAeVBeQA. ZTnV VIa-
EN twv eheBepmv NhexToOoVvimv oelheTan 1 0TOBEQATNTO TOV UETOMML-
20U TAEYUATOS OAAGL HOL 1) NAEXTOLXT] ALY WYLUGTNTO TMV UETAAAWV.
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KE®DAAAIO 3

Ewxova 4.1
ITpocopoimwon evog petahxot arywyos oL v PETE T OUVOEDT] TOU we NAEXTOURY TINYT|
Ta petalhnd 1Wvra oupPoriCovran ue urhe ®rhoug, eva To eAeV0EQM NAEXTQOVLOL
ue nonxIveg teleles.

A6 T HeAETN TOU TAQATTAV® OYUATOS UWTOQOUUE VO CUUTEQAVOUUE

ot

1. Ta nhextowd ooTict otV %IVNON TWV OTOIMV OPETAETAL TO NAEXTOL-
%0 QEVUA TTOV OLOQEEL TOUS UETAAAMROUS arywyoUs lval Ta eAeiBeQ
NAEXTOEOVLA, TOL OTTOT0L ®kLVOUVTOL OACL TTEOGS TNV (Ol ®atevBuvo, dtav
TAL AXOOL TOU PETOAMROU aywyor ovvdeBovv pe Toug TGAOVS o M-
AEXTOUC TINYYC.

2. Ta Betnd 1WOvTa Tov petalhnov TAEynaTog de uetatomiCovral.
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. HAEKTPOAYZH

3. TMpayparomoteltonr CUVEXNS 00N NAEXTOOVIV OTTG TOV 0QVNTIXO TTOOS
10 BeTnd TONO TS TINYNG AT UNHOS TOU aywYovy. ZTO E0MTEQIRO
™C NAexTONG TINYNS ovveyiCetan n 001 Twv NAextooviwy o to Oe-
TG TTEOG TOV ALEVNTLXG TTOAO TNG.

4. O ovvoMrOg 0ELBUOS TV NAEXTEOVIMY OTOV OYWYO TOQOUEVEL OUVE-

YW0¢ oTofeQAC.

Oa meémeL va yvmpiCovue 6Tl T0 NAEXTOLRG QEVUA TTOV SLOREEEL Eval
UETOAMKO oYY dev oxalel napion ynuiry ailotmwon o° avtov. Zxe-
Qrelte, Yo TOQAdeLyna, 0T T NAEXTEOPORA ®oADOLa Tov EOvinov di-
ATUOV PETOPOQAS TNG NAEXTOLHNG EVEQYELOC TAQAUEVOUV OvaAlolwToL

yior TOMES denaeTies.

3.3 H ayoywuotnra Tov LovTIxoy EVOoEQY

2100 Tolo YWVELTHOLO
and ToQoENAVY, T O-
molon  mwopeuPdarlovron
OT0. HUXADUATO. TOV -
TEWOVICOUV Ol EWOVES
4.2 non 4.3, €yovue moo-
oB€oeL avtiotoryo Caya-
on, YhwEwoUyo VATELO
(uoryelQund  ohdTl)  nan
owviouota oLdEov.

‘Otav  #heloovpe TO
daxomt A oto xobéva
QTo TOL RURADUATO VT,
TOLEATNEOVUE OTL AVAPEL
0 AOUTTNOOS TOV TQITOV
wévo xuriouarog (Ewno-
va 4.3). H dwomiotwon
oty pnag odnyel oto ov-
urépaoua 6tL 0 oldNEog,
oxoun ®aL e T UoEEN
owioudrtov, elvor mAe-
ATOWMOS aYWYOS, €V 1
Cayxaon oL T0 OTEQED
NaCl (Ewdva 4.2) elvon
ULOVOTEC.
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To yeyovig ot Cd-
XOQN ®OL TO OTEQED
NaCl de Owapp€ovron
antd MAexTOrG eV
udc nmdaver vo. vwobE-
oovue Gt otig dOvo aw-
TEC YMULrES ovoleg elte
dev vmdpyouv nhextoL-
%nd @ogptio. elte VIAQ- I'-I"., [

]

I

- ¢ ) i
YOV HEY, oM dev el A\ H— owviopae ovdiigon
Vo evrivintol.

Ewxova 4.3
Ta ehetiBepa nhextEdVLA 0TO GIONQEO XLVOUVTAL CUVEYMS 0Tt TO

€va piviopo. 0to dAro.

> ovvéyewn, Bepuaivovue €vtova pe €va Myvo T Cayoon ®ou 1o
NaCl mov megiéyovran ota d¥0 TEMTA YWVELTHOLY €W GTOV MOOOUV %Ol
ot dvo ymurég ovoteg. Tlapatnoovue téte dTL avdfel o Aaumnioas Wovo
oto rixhoua ov wepLEyel To NaCl, evad ouyyoovmg oto Betind NAeRTO-
do (Gvodog) ehevBepaveTon Eva al€QLo ue noEEY) PUOOMOWY. Av LeTd o-
76 Mya Aemtd avaoUioupue omtd TO THYUO TO avITiro NAeXTEOOLo (rdBo-
d0), Ba dromotwoovpe Gt vl ROAVUUEVO OTTO EVOL LQYVQOAEURO OTOM-
uo. Evnova 4.4)

Ewxova 4.4
To njyua NaCl eivar nhextowmd aydywuo, oyt OUmS ®oL To THyUa tg Cdyoong.
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HAEKTPOAYZH

OL OLoTTLOTOoELS AUTES Pog 0N YOUV OTOL €E1C OVWITEQAOUOLTAL:

1. Zro myuévo NaCl vdeyovv QoQTLOUEVO COUATIOL, TOL OO0 OTTO-
TeEAOUV TOVG (POQEIS TOU NAEXTOLROU QEVUOTOS. AUTO, Oume, 0 ouu-
Baiver row oto Typa g Cayoons.

2. 21 devteEn OVOKEVT] TTOOYUOTOTTOL|ONKE XNULLO QPALVOUEVO.

ITowa elva, Spmg, To NAEXTOWMA POQTINL
mov mepLExovrol oto Tiywo tov NaCl; TNl
TO TyUa TS Cayoong dev elvor aryayyLuo;

Ou amovtioelg ot €pmTRUOTA OVTd Oi-
vovtan, av QuunBovue pia fooinr dropood
IOV VITAQYEL OTLS KOUOTOAMHKES OOUES TOU
NaCl zauw g Cdyaons. Ou xpuotahhol Tou
NaCl asrotehovvron amté wovro Na® now Cl—, |

i W -

eV oL rpUotailol TG TayaoNns aToTeAov- Emévo 4.5

VIO otd oVOETEQM POQLAL.

Kotgd mv m™E&n tov 6vo
QUTAV OTEQEWNV EAEVOEQWVO-
vrow ot dourrol AtBou (néoua
20U LOVTO) TOV RQUOTAAAWDV
TOUC, OL OTO(OL KLVOUVTUL €-
AevBepa uéoo oto Tyua, -
TS ®LVOUVTOL TOL UOQLOL OF €-
vo. totjoL te veeo. H faouni
OLapopd  OTOL  THYUOTO, TV
OU0 QUTAV MWKV OVOLDV
elvon ot Tor eheVBeQ coUaL-
Tidror oto Typa g Chyxong
elvar ovdétepa uopLo, eV
oto. Tiypa tov NaCl ta ehev-
Bepa omuatiow €yovv mhe-
#TOWO POQTIO.

Mmrogovue, twoa, vo ov-
WTEQAVOUUE YEVIRA OTL:

Ov etepomoMnés (Lovui-
#n€g) evooelg o€ xobov|
HoQYY| €lval NAEXRTOLRA Oy M-
YIES, UOVO dtav Pelorovron
O€ VYO PUOLXY| ROTAOTOON).

Kovotalhog NaCl oe peyévBuvon

L | ‘. 1‘1 ;
Sl X
-..i-_'l' d [
B Nat o
Ewxova 4.6

Movtéha rpvotdhiov NaCl (space filling, ball and stick)

LovTiry €voon Lover Evoon
¢ OteQEd noTdoTOoN  OF VYQN #oTdotaon (miyper)

*eeS 9.3
s — = WS
PpoR )
T LoVt dovouvTon oA O LOVTO. ®IYOUVTOL
€yovv oto0e€c B€oeLg ehevBepa

<&~ &~
Exova 4.7

216 Tyna g Loviirig €voong to
LOVTaL ®vouvTon eLEvBeQaL.
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KE®ANAIO 3

To Oetnd pogtiopéva. 16ovre. Na™
(romovra) Tov yporog NaCl pe v e- T
OO TOV NAEXTOROU TTEOIOV AKLVOU-

VIOL TTQOS TO ORVNTIXG MAEXTEOOL0 TG Hhen/dia
ovoxeviic (#d00d0), To omolo €xeL mAe-  YeaPim
ovaouo nAextpovimv. Aviibeta, To ap-
vnuxd Wvta, ClI™ (avidvia) vvouvion
P0G T0 BeTIRG NAeXTEAGA0 (Gv0d0), TO
omoio €yer EMhelpuo nhextooviov. (Eu-
rova 4.8). Zta dvo nhextpddio tar 10-
vio. autd omofdAMovY To MAEXTORG ]
(POQTLO TOVS, CUUPOVOL UE TIS YNUKES €- O¢onavon 4
ElowoeLs:

Avodog (+): 2CI~ > C12T+ 2e” (1)

KdBodog (-): 2Na*t + 2e~ — 2Na (2)

A6 g 890 oTEg YNUIRES EELOMOELS TTEOXVTTTEL OTL:
® Kdbe ov CI™ amofdiher otnv dvodo €va nAEXTOOVLO, ULE OTTOTEAECUOL

Vo EAVETOL TO OQTIO TV 0mtd —1 o 0 ®ow €ToL vo 0EeLdmveTan
® Kda0e 16v Nat mpochaufdver amd v x60080 éva nhextodvio, pe o-

TOTEAEOUOL VOL UELWIVETAL TO OOTIO TOV artd +1 og 0 »ow €10l va ava-

YETOL.

Ta ynurnd goawvdpevo wov amodidovran pe Tig ynuxés eglomoetg (1)
%ot (2) TEOYUOTOTTOLOUVTOL OUYYQOVMS OTNV Avodo %at otV #dB0do g
NAextpohvtivig ovoxeuns. Anhady dev elvan duvaty 1 TOOYUOTOTOMOoN
TOV €VOC amtd owtd, YmEIS TN OUYYQOVY TQOYUOTOTOMON %ol TOU GAAOV.
TN 10 AGyo avtd ta aveiotouyo YNurd QOLVOUEVOL YOLQOXTNOILOVTOL WS
nuavtdpdoets. ITo ouyrexQuuéva To yNUKO QOLVOUEVO TTOU TTQOYUOTO-
TOLE(TOL 0TV AVOdO OVOUATETOL NULAVTIOQOY 0EEIOMONG, VA AUTS TTOU
TOOYUOTOTTOLE (T OTNY %AB0O0 OVOUATETOL NULAVTIOQOOT OVOrY MYNC.

Kotd tig 000 autég ynunés nuavtdQdoels, o aoliuos tmv nAextoo-
viov tov arofdihovy o avidvto Cl™ elvon (0og pue Tov aplBud Tmv nie-
#TeOVimV Tov poohaufdvovy To womdvra Nat. T to Adyo avtd o o-
oude Tov Wvtwv Nat mov avayoviow oty xdbodo eivar (0og pe Tov
aoBus tov vty Cl~ mov oEeldwvovtor oty dvodo.

To ovvoMKrS YNWKG POLVOUEVO TTOU TOOYULOLTOTTOLEITOL RATA TV TTOL-
oamdvm dradiracio oupPoriCeton pe ™ ynuiry eElowon:

2NaCl - 2Na + C1,T

Euxova 4.8
Hlextodhvon tyunarog NaCl
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Oa meémel, T€AOG, Vo YVmEICovue OTL TAL TEOTGVTOL TS TOQOITAVM -
vIidpoong meQLEXovv epLoooteEn evépyeta oo to NaCl mov duaomd-
omxre. ZVvenwg, 1 dudomaor tov NaCl mpayuartomoieiton ue damdvy €-
vépyelag. H evépyeia avn amotelel €va népog g NAextong eveéQyeL-
0g ov dastavdrol rotd ™ Aettoveyio Tg ovoxevic. H véloutm nhe-
ATOWY EVEQYELX PETATOETETOL O OEQUOTNTA OTLS OVTLOTAOELS TOU HU-
RADUOTOC.

HAextoinn evépyelo = Xnunr) evépyeta + Ogoudtnta

3.4 H ayoywuornra tov nAeXTQ0AVTIXGY OlaAVUATOV

To vdatrd drohiparo Twv 0EEwv, Tmv BACEMV ®oL TV AAdTmV EVOL
NAeXTORA ayywa. Zm dtoutiotmwon auty uwopotue va odnynbovue,
av PuBioovue dUo Nhextoddia mov eival ouvdedepéva e Toug TOAOUG
ULoLS UITorTaptag o€ VdATIRA SLAAUUOT AUTAOV TV YWDV EVOOEWV. €
7rdbe mepimTwon damotwvovue 6Tl To RUXAWUO OLOQEEETOL ATTO MAE-
ATOUO QEVUOL.

To wirhwuo wov ameroviCetar oty edva 4.9 mepLéyel Eva ToTioL
ue dudivpa yrAwrovyov yaixov (CuCl,). Av #helcovue o Sromdmm A,
TALEATNEOVUE OTL:
® Avdfer o haummoag A.
® ElevBepwvetal a€plo 0to nAextodoLo TS avodov.
® “Yotepa atd AMya Aemtd 10 NAEXTOA0L0 TS %0030V RaAUTTETAL QT

EVOL ROUALVO OTQMUOL.

I B

] e,

ILF'H'—:j imm kil

Ewxova 4.9
Hhextodhvon vdamnoy drahipatog yhworovyov yarrod CuCl, e nhentoddia yoopitn
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KEDPAAAIO 3

ITov ogeltheTanl n MAerTtory aymyLuoTTa Tov SteAinatog;
IMoeg elvan ov ymuirég ovoieg mov ehevBepmvovToL oto OU0 NAEXTOO-

dLa ™G oVOoREVNG;

I'vwopiCovue 6t 0 CuCl,, 6mwg Sha
Ta. GhOTOL KoL TOL VOQOEEIOLDL TV UE-
TAA®V, €lval LOVILRES (ETEQOTOMAES)
evwoels. ‘Otav mpoobBécovue o veQd
éva. rpvotakho CuCl,, ta vt Cu?t

rnow ClI™, mov awotehovv tov ®»QUoTah-
Ao, €Arovtal amd To PoQLoL TOU VEQOU
OV Ta TEQUPAAAOVY, UE OTTOTEAECUOL
Vo otooTavToL oo owtov. “Etol, o
7©oVoTohAOg StodUeTon ®ow 0to dLdAv-
0L TTOV TTQORVITTEL HIVOUVTOL EAEVOEQOL
10 16vra Cu?t naw Cl™. (Ewdva 4.10)
‘Otav oto dudhvpa owtd Pubicovue
ta &0 MAerTEOdLL TS OVOREVNC, TO

5

* B
j —r
é@;u

D

<

:_E.

.I

0“.
-1
» @

Ewova 4.10
Audivon NaCl oto vepd

&

womdvro, Cu?® xorevBivoviow TEog
™V ®rA000, evd Tt aviovta Cl™ mpog v Gvodo, GITov Y UATOTOLOU-
VTOL OL NULOVTLOQAOELS:

Avodog (+):  2CI~ > ClL, T+ 2e~

Kabodoc (-):  Cu?t +2¢~ — Cu
Emougvg, 10 aépo mov ehevbepadnxre omv dvodo vrav Cl,, eve 1o

HOUALVO OTQWUA TTOV RAAVTTTE TO NAERTOOOLO TNG RABSOOU YjTay UETOAML-
%10¢ Cu.

3.5 TiovoudGovue niexroolvon

A6 6oa 1O avapéenrav meoxvmtel GTL 1) diod0g NAERTOLROV OEV-
worog oo vdatrd dradvpota nhextoolutadv (0EEwv, faoswy, aldTmv)
N oté Tyuato oAdTmv, VOEOEELOImV oL 0EEWOIMV TwV PETAAWY TQO-
RAAED YMURES OMNOLDOELS (YNUHG PALVOUEVOL) O QUTES TIS YNUMKES OV-
otec. To oUvOLO QUTAV TWV YNURDV QOLVOUEVIV TTOU TTOOYUOTOTOLOV-
vTow pe dommdvn nhextorng evEQyeLag ovoudieTal NAEXTOOAON.

Hhextpohvon ovoudletar t0 OUVOAO TOV YNUWKRMV QULVOUEVOV TOU
TTOOLY UOTOTTOLOVVTOL ROTA TN {000 NAEXTOIMOU QEVUOTOS 0Tt6 VOXTIHG
drahipata 1 oo TifYUOTo NAEXTQOAUTAOV.
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3.6 Ta mpoiovra tig nAexToivong

ATS TS TEQUITDOELS TWV NAEXTQOAICEMV TTOV UEAETHOAUE TTOORV-
TTEL OTL ROTA TN OLAQARELDL TS NAEXTQOAVONG TTQOALYUOTOTTOLOUVTAL OTOL 1)-
AeXTEOdLOL TG NAERTOOAMTINC OVUOREVNS OVTLOQAOELS OEEIdMONC O O
VOywyNs eEQTIOG TS EXPAQTLONG TV LOVIMV TTOV TEQLEYOVTOL OTO THY-
uo 1j oto dtdAvua.

H exgpdption avn yivetow pe dostdvn nhextournig evépyetag. o,
OUmG, ATOLTETAL EVEQYELQL YLOL TNV TTOOLYUATOTTONOT AUTOU TOU (POLVO-
UEvou;

I'vmpiCovpe 6t 600 MydSTeEQN EVEQYELO TTEQLEYEL VAL OUOTHUOL TOCO
otaBedtepo eivar. ['ia 10 Adyo awtd ta dLAPOE CUOTHUATO TEIVOUV
VoL LETOTECOVY O€ OTOOEQOTEQEC HATAOTAOELS UE MYOTEQY EVEQYELAL.

Av agoovue OTov TAYRO TOV €QYAOTNEIOV €va nouudil vateiov,
Oa mapatnevjoovue Votepa amd Alya Aemtd 0Tl ROAUTTETAL O €val
Aevnd otpwpa o&ewdiov Tov vatpiov (Na,O). To parvduevo awtd ogei-
Aetar ot o&eidmon Tov Na artd 1o O, Tov agpa, %ol amodideTal ue
xmury| eEtomon;:

2Na + % 0O, — Na,0.

Katd myv avtidpaon avty xdbe dropuo Na amofdrler Eva nhentoo-
V10 ®ou petoTpémetan og 1Wov Na™, evd) #dbe dropo o€uydvou mpoohay-
Baver o Nhextodvia 1o PeTaTEmeTon o€ 1oV 0%,

H perarpomi tov ovorjuarog Na, O, og Na,O yivetar pe amofol
evéQyelag oto meQLPArlov, xan yio 10 Adyo awtd 1o Na,O amotehel
otafedtepo ovotua oe oygon ue to Na zaw 1o O, Tov avtedpuoay.
ZUVeEmWS 1 avtiotpogn petareomy, Oniadn n didoraon tov Na,O mpog
Na naw O,, mpayporomoteiton ue amopedgnon evépyetac. H dudomaon
vty umoel va mparypororomOel pe nhextodivon Tiyuatog Na,O.

AvVALOYO QOLVOUEVO TOQOTNEELTOL ROl GTOV OROVELALEL O OlONEOS
®o peTotpémeTon o€ oEetda. 'vopitovpe Sumg 6T 1) UETATOOTN OUTY|
elvor pta oxeTmd poxoyoovn dradwaoto. Avté ogeileton oto OtL O
oldneog elvar Myotepo dpaoTvds (NhextEOBeTIROC) O OXEON UE TO
Na.. Svvenoe 1 petatpomij Na — Na® + e~ elvou eurnohdtepn omd Tig

uetarpoméc Fe — Fe2™ + 2e™ nou Fe — Fe3™ + 3e™.
MmopoUpe o vo. CUUTEQAVOVUE OTL 000 EVROAGTEQN €lvaL M O-
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Eeldwon evog uetdhrov oto avtiotoryo xatov (Mrady 6co nhextoo-
BeTndteQO elval 10 UETAALO), TOOO SUOKROAGTEQT ElvaL M OVOLYOYY] TV
LOTLOVTOV TOV TPOoc UEtahho. “Etot, yio mapdderyua, av oe Evo Tiyuo
mov meQLEyeL Wovta Fe?, Cu?t naw Ag™ Srofipdoovpe nhentond ev-
ua, o exgoptiobovv oty ®abodo medta Ta Wvta Agt uetd ta 1Wvta
Cu?* »ou tehevtaio o Wévra Fe?t. Auté Ba ovupel emetdij o doyvpog
elvor AMyoteQo NAEXTEOOETIROS QTS TOV YOARS %Ol AVTOS A6 TOV OlON-
Q0.

X100 NAEXTEOOETIXOTNTOS OQLOUEVOV GTOLYELMV

Na. Al, Zn. Cr, Fe, Pb, Cu, Ag

X ELQ0 EXPOQTLOTNG OQLOUEVMV RATLOVIWV

Ag", Cu?t, H*, Pb?", Fe?t, Cr3t, Zn?", APT, Na*t

X ELQd EXPOQTLONG OQLOUEVOV AVIOVIOYV

S>°,0OH, J, Br, ClI", F~
IHogatnonoeis:
1. Ta romévio TV HETAA®Y TOV EVOL TEQLOOOTEQO MNAEXTQODETIRA

ané o Hy, my. K¥, Nat, APT, Zn?*, Fe?", Fe3™, dev exqoptilo-

viow dtav weQLEyovtanl og vdoTnd dtohvpata. AVl TG EXPOQTLONG
QUTWV TTQOYUOTOTTOLE (TAL OTO NAEXTEOALO TNG RABSO0U 1) avTidOoN:

2H,0 + 2~ — H,T +20H"

2. Ta mepuoodteQo. OEuyovoUya aviovio, Ommg Tol SO42_, NO;™,
ClO; ™, nabwg #aw to. 1évro. F~ 0ev engoptitovronl o€ vdamrd toug
dwaddpara. Kotd v niextodivon vdatrav diahvudtov mov re-

OLEYOVV OWTA T AVIOVTOL, TOOYUOLTOTTOLE(TOL OTNY GvOO0 1 avTidQOL-
on:
H,O —»2H" +lO I 22
2 2 2 :
3. X& 0QHRETES MEQLTTWOELS TO €(00C TV NAerTEOdIWV elvor ®aBoLoTL-
%0 yLo To. TEOIOvVTaL TS NAertodhvong. Idaitepa dtav n dvodog a-
moteleltal amd €va OYeTvd NAEXTEOOETIHG UETAMNO, avVTl Vo OEEL-

dwBHoUV tar avidvra Tov drodvportog (rt.y. CI—, OH™, F7), oEeldwyve-
TaL TO NAERTEOAL0 TG AvOdOoU TTEOC peTolnd rotdvia. o 1o Adyo
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3.7 Iagadeiyuara avriogdoewy niexToolvons
3.7.1 HAextooivon tijyuatos NaF ue adoavij nlextoodia
2NaF — 2Na* + 2F~
Avodog (+): 2F" - FZT + 2e”
KdBodog (-):  2Na' + 2¢~ — 2Na
3.7.2 Hlextodlvon tijyuaros AICL; ue nhextoddia yoapitn

2AICl; — 2AP+ + 6Cl~

Avodog (+):  6CI~ —3CLT + 6e~

Kabodog (-):  2AIPT + 6e~ — 2Al

3.7.3 HAextoolvon voatixov diadvuaros HCI ue nlextoodio avodov
amo yoagitn

2HCI - 2H* + 2CI~
Avodog (+): 2C° - ClzT + 2e”
Kdbodog (-):  2HT +2e~ — H,T

5O
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3.7.4 HAextpolvon voatixov daiiuaros NaCl (nhextoodia yoapitn)
2NaCl — 2Na™ + 2Cl1~
Avodog (+): 2CI7 > CIZT + 2e”
Kdfodog (-):  2H,O + 2¢~ — H,T+ 20H"
3.7.5 HAextoolvon voatixov diaivuaros NaOH (adoavij nlextoooia,)

NaOH — Na®™ + OH~

Avodog (+): 20H™ - H,0 + %02T+ 2e”
Kdfodog (-):  2H,0 + 2¢~ — H,T + 20H~

3.7.6 HAextodAvon véatixov dalvuaros CuSO , ue adoavij
nAEXTEOOLQL

CuSO, - Cu’+ + SO~
Avodog (+): H,0 »2HT +%02T + 2e”

KdBodoc (-): Cu?t +2e~ — Cu
3.7.7  HAextodAvon véatixov daivuarog CuSO , ue nhextoooL0

avodov ano Cu
CuSO, — Cu?* + S0,2~
Avodog (+):  Cu— Cu?t + 2e”
Kabodog (-):  Cu?* +2¢~ — Cu
3.7.8 HlextodAvon voatixov daliuaros KNO ; ue adoavij nhextoddia
KNO, — K* + NO;~
Avodog (+): H,0—»2H" + %OZT + 2e”
KdBodog (-):  2H,0 + 2¢~ — H, + 20H™

20H™ + 2H' - 2H,0
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3.8 HAextpolvon xat oroLyeloueTQizoi vwoloyitouoi

To @oawvouevo g nhertpdhvong €xeL we -
TLO TO NAERTOUOG POQTIO TTOV TEQVAEL QTS TNV M-
Aentpolvtivy ovoxevn. Eivau emouévmg, hoywmo
VO OXEQPTOUUE OTL OL TOOOTNTES TWV TOOTOVIWV
™S NAeXTEOAVONG eEaTAVTOL atd 0TS TO Nhe-
ATOWUO (POQTIO.

H oyéon avn] petoEY outiov (nhertourd
oQET(0) 1oL OTTOTELEOUOTOS (TTOCOTNTES TEOTO-
VIOV nAexteolvong) Poloxetar pe oavoyoopn
AT AQYAS, TOV OYETRMV YNUWAROV EELOMOEMV
TOV NUAVTLOQAOEMV 0EEdMONG KoL OVOYWYNS Exova 4.11
OV TTQOYUOTOTTOLOUVTOL OTO. NAEXTQOdLL =T Michael Faraday
OUVEYELDL, UE PAON OUTES TLS YNUWKES EELOMOELS YIVOVTOL OL OYETLROL
OTOLY ELOUETOLXOL VITOAOYLOUOL.

Oa meémel va yvwpilovue 0Tl M arrdAvTy T TOU poQTiov ®ABE Mhe-
wtpoviov etvow (o pe 1,6 - 107 19C, nan, ouvende, €va mol nhextooviny
€yeL nhentownd qoptio F = 6 - 1023 - 1,6 - 10~ 1°C=96.000C.

FARADAY

O Faraday mpoo€pee ue 10 €QEVVNTLRO TOV €0~
YO TO00 OTNV ETLOTHUN TS PUOKIS OO0 ROl TNG
xnuetag.

AmédeiEe ™V UmapEn QoQTLOUEVWY CoUaTLdlimV.
Ta ovépaoe ovta amd to EAAvirs pripo (emu
= Eodetm).

Avtiortouya o 1eog TV ®dBodo odevovrag xat-
LOVTA %O TTQOG TNV GVOd0 OV-LOVTOL.

T 115 ovouaoteg ovupovievmre Eva @iho Tov
©raOnynoi eAnviray.

AleTimmoe Tovg VOUoUS TS NAextediuong ovp-
PWVOL L€ TOVS OTTO0VS O AELOUAS TV LOVTWV TTOV
EXPOQTICOVTOL TNV Avodo 1| otV #AB0dO elvait
QVT{OTEOMOL AVAAOYOGS TOV (POQTIOV TOU LOVTOG KOl
QVAAOYOG TOV QEVUATOS TTOV ROTAVOADONXKE).

O Faraday Oempeiton 0md Toug ®*0Quepalovg emt-
O1jUOVEG G L UGVO YLat T CUUPOM] TOV 0TV ETtL-
onjun arld zou yie To 100G ®oL TV OEUVOTNTOL

710V TV dL€npLve. ‘Otay Tov Inuijbnxre vo Too- Ewxova 4.12
O®EVAOEL TOLEWNA AEQLOL YLOL TOV TTOAEUO TG Ol ouoreVEg NAeERTOOAVONG UE TIG OTTOlES O
Kowpatog avtdg agviiOnne. Faraday mparyuatomoinoe to melpdpord tov
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Haopadeiyuaza

1. Na vmoloyiorei n pdla tov Al wov wagdyerar ue niexteolvon Tiyua-
105 AICL; , otav meQvder amo THY NAEXTQOAVTIXI] OVOXEVY] NAEXTQLXO

@ogtio ¢ = 100.000C.
Zxetienf atouwenj pdéa Al = 27.

Avon
AICL, — AB* + 3C1-

Kdabodoc (-): APT  +  3e” - Al

1mol AP+ 3mol e~ 1mol Al
3 -96.000C 27g
100.000C Xg
3-96.000C _ 27g oy = 27 - 100.000 o x =937
100.000C xg 3:96.000 ’
m(Al) =937¢

2. Ymoloyiote: a) T udéa tov yalxov mov amoriberar oy xdbodo, xat
B) Tov oyxo tov aggiov e STP mov eAcvBspdverar otyy dvodo, xatd
™V NAexTOAVON VoaTIZOU draivuaros CuCl, ue gevua vraons 24 oe

x00vixo otdornua 20min.
Avon
CuCl, — Cu?* + 2C1~ q=1-t=q=2A"20-60s = 2.400C

a) Kabodog (-): Cu?>*  + 2 —  Cu

1mol Cu?* 2mol e~ 1mol Cu
2+ 96.000C 63.5¢
2.400C Xg
2-96.000C _ 635g _ _ 6352400 _ _ oo
2.400C xg T 2-96000 *T
m(Cu) = 0,79g
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B) Avodog (+): 217 — Cl, + 2e”
2mol CI™ 2m01C12 2mole™

22,4L 2 - 96.000C
YL 2.400C

224 _ 296.000 = 22,4 - 2.400
) 2.400 2+ 96.000

=>y=028=

V(Cly) = 0,28L = 280mL, o STP
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Imol W6vtwv Cu?t mpoohauBdvouy 2mol e~ xou mopdyetar 1mol Cu

2 - 96.000C 63.5gCu
xC 1,27g Cu

2-96.000 _ 63,5 . 2+96.000 - 1,27 Y = 3.840 =
127 X 63,5 e
q=3%40C
3.840C
q=I.t:>t=1:t: = t=153s=25m1n,36s

1 2,54

B) Avodog (+): H,O — 2H™ +% 0,1 + 2~

ARS ™) ymurn oty €EI0mON TEOXVTTEL OTL 0TV Avodo eAeVBEQM-
vovtaw wovta HF, #ou, ovvende, 1o dudhvpa yiverar 6Ewo. Emougvac,
to pH tov dradiportog netd v NAeXTOOAVON €xEL WRQOTEQN TN OF
oxéon ue To pH awtov v amd v nhextodivon.

Y) AmS ™) ovyxoLon Tmv dYo NUaVTLOQACEMVY TOV TOOYUOTOTOLOU-
vTaL 0TV #dB000 ®ou otV dvodo TEORVITEL GTL NAEXTOLRG POQTIO (00
e TO oQTio 2mol e :

amwoB€teL oty ®AaBodo 1mol Cu xon ehevbBepivel oty dvodo % mol O,
63,5g Cu 11,2L O,
1,27g Cu yL O,

635_112 _ 127 112
127 vy 63,5

= =0,224 = V(0,) =0,224L.=224mL

4. 2710 doycio piag NAexTQoAvTings ovoxevls MPooBETaus Eva ddAvua
mwov megueiye 11,7g NaCl xau oty ovvéxeta owafifdoaus oevua vraons
4A. ITogatnoijoaus 0Tt 2atd T1) OLdexeLa THS NAEXTEOAVONG EAcVBeQ-
vovTay ota nAexTEooLa TS avooov xat TS #aHodov 0vo agota A xat B.

a) Eényijore mowa ijtav ta 6vo afoia A xau B.
B) Yroloyiore tn uerafolrri tns udlas tov owaivuaros 20min uerd
™y évagén Tng niexTeoivons.

Avaon
a) NaCl —» Na* + CI™
Avodog (+): 2C1~ —> CIZT + 2e”

Kd6odog (-): 2H,0 + 2¢~ — H,T+ 20H"
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KE®ANAIO 3
3.9 Znuaocia xar poguoyEs TG NAeXTEOAVONS

H nAextpdivon doyloe vo epoaoUOCETOL TELQOUOTIRA OO TTOMOUS €-
oevvntég (Berzelius, Davy, Faraday ».d.) otig apy€g tov 190v cwwva. Ta
TELQAUOLTOL TV EQEVVNTMV CUTMV €YV WS PACIHO OROTO T UEAETY TOV
POLYOUEVOL TNS NAERTOOAVONC KO TV TTQOTOVIWYV THG.

ZNuepa €vag onUavtros aplBUoS OTOLEIWY HOL YNUROV EVIOOEWY,
6nwg 1o Cl,, 10 O,, To NaOH %o 1o H,O,, mapaocrevdlovron pue m pe-
08000 ™ NAexnTEOAVONG.

Idwaitepn onuaocio €xel N NAEXTQOAITIXY TAQOOXEVY TV TEQLOCOTE -
00 NAextpoBeTiRMV petdilov drwg tov K, tov Na, tov Mg »ow tov Al.
IToAAd 06 oTA TOL LETAAAD HTOV AYVOOTOL TTOLV TV OVOXGAVY TNG -
Lextodluong AGym g peyaing tovg dpaotrdtntog, Ve dAo 6TTmg TO
Al, mtapoorevdloviay og WrEES TOOOTNTES UE TTOMITAORES RO OOTTOVY -
0€g ueboodoue.

To aQythlo, €va amd T LETAALOL UE TIS ONUOVTLROTEQES TEYVOMOYLRES
EQPAQUOYES, TTOQOOREVALETOL OUEQO OTTORAELOTIRG UE MAEUTQOAVOM
Tiynartog alovuivag (Al,O5). Qg mowt ¥An xonowomoteiton o fwsimg,
€Vl LETAALEVUOL TTOV QUTAVTA RO O€ TTOMES TEQLOYES TNS YWOUS UOS OF
ONUOVTIRES TTOOOTNTEC.

Avod0og amd yoopit

Aoyeto pe emévdvon
yoopity ouvdedeuévo e

™mv %4000
NAELTQOATTNG )
O€ OTeEQEN
AOTAOTOON "EE0dog apythiov
. A M Movotind vixé
Tiyna nhextoolit . )
(OEeidro tov ) doyelov nhentpdhuong
agywhiov (Al,O5) Apyiho oe

dtahupévo oe nQUOMBO) vyen xaraotaon

Eixova 4.13
Tow nhextpolvtinis dudragng ahovuivag (Al,O5)
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H empetdwon (emyouomon, emyomuinor, emvirémon) didgo-
QWV UETOAMAMV OVILELUEVMV YIVETOL OUEQO NAEXTQOMITIXG. ZROTOG
™G EMUETAAADONG TOV OVTIRELLEVOV OUTMV EIVAL 1] TTEOOTOOL TOVS O
716 ™ OLAPEwOoN xo N ROAUTEQN EUPAVLOT TOUC.

OVTLRELUEVO TTOV Bt
emuetarhwBel (vdBodog)

Goyvgog (dvodog)

Yoamns dudhvua
viteLrov agyvov (AgNO,)

Ewxova 4.14
Enpuetdhhmon pe doyveo.

Znuovtiny] axoun eivor 1 €QaQuoyY| ™S NAEXTOOAVONS OTY YOoARavo-
ooy, piol TEXVIRY UE TV Omtolo ®oToorevatovral xveimg dudpooa
avureipnevo Airng Téyvne.

Téhog, 1 nhextodlvon Polonel apretég epaouoyés omyv latown, »a-
Bwg xan ot Brohoyia.
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Epowrtijocig — aoxijoets

1.

To »n0B0pd6 YAwELOUYO VA-

TQL0:

. elvol MAEXTOLRA QLY WYLIO

f. elvar povtig

Y. elval nhextowmog aywyos M
UOVOTHG, OVaAOYOL UE TN
PUOLKY] TOV ROTAOTAON

0. elvaw mAentowrds aywyog,
uovo otav Polonetor o€ 1-
Aentouro meoio.

2100 ROAWOLOL UETAPOQAS TNG

NAEXTOLMC EVEQYELOS OL QO-

Q€IS TV NAERTOLRWV POQTIMV

elvau:

a. TaL eEAeVOEQO NAERTOOVLOL

B. Ta uetalnd raTévio

Y. TO NAEXTOOVLOL TNG MAERTOL-
wiS TNYNg

0. OAQL TOL TAQOTTAV .

Mot vMxd ovoudlovton nhe-
ATOHOL OlywYOC;

No avagépete €va P€tahro,
éva augtallo ral plo ynuxn
€voon (o oTdAMNAN poeeY))
OV VO OVIXOVV OTOVUS MAE-
ATOLROVGS Oy WYOUC.

2 ol o1 EEmeL vo. fol-
oxrovtot to NaOH »ouw to HCI,
WOTE VO, EIVOLL NAERTOHA oY ()-
YO

Znuewwote o nabe nevo pio
omé tg AEEeic:  “aywyog”,
“uoveomig”:

68

e Bepuoxpaocia 25°C o Fe
elValL ..ooevevviene, 0 CuCl,

EVOL weveveeeann, . %Ol TO
#0006 H,SO, elvan ...

. EEetdote av ov mopoxdim

mpotdoels elvor 0pB€c 1 Aav-

Qaouévec:

a) To nhextowmd evuo mEo-
HOAEL OEEIOWON TV UETAA-
MOV oywydv.

B) Popeic TOU  MAenTOLHOU
QEVUOTOS €lvOl UOVO TOL €-
AevBepa nhextEoVLAL.

. H Tayaon elvow mhentourdg

UovmTig, OLoTL:

0. TO. MAEXTOWA (POQTIOL TWV
®OUOTAMWV TS Oev elvou
gvrivinta

B. dev  vmdpyovv MAerTOLRA
QOQETI0. OTOVS KQUOTAMOUS
ms

Y. €lvou XQUOTAAMRO WU

. elvan ovola mhentournd ov-
Oéteon.

. To mhextowd pelpo TEOXOL-

A&l ynuirég alholwoels, otav

dlappéet:

0. 6AOVG TOVG arymYOoUg

f. Toug NAEXTEOAVTIHOVS Oy M-
Youg

Y. T0 UETOAOL

d. ToVg aywyovg o€ VYEN %O-
TAOTAOM).
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9.

10.

‘Otav rotd v nAertodivon
mjynarog NaCl na@dysmt 010
NAEXTEGOLO TG .

. 1mol Na oTo n)»s-

mgoéto ™mc .. .. ehevbe-
QWVOVTAL ...... L ...... oe STP.
O aEnog Twv WvIwy ... ... ...

OV AVAYOVTIOL OTNV

.. 20T TV NAEXTEOAVON
dradiparog CuCl, elvou icog
UE iireereeeernnnnn. TOU 0QLOUOV
TOV LOVIOV ...oevveeeeeieeaeeen TTOVU

11.

12.

Fodyte g YNurES €ELODOELS
TOV  NUavtdQdoEmy oV
TOAYUOTOTOLOUVTAL O€ HAOE
NAEXTEOAL0 RATA TNV NAERTOO-
Aon  vdatrov  daAiportog
HCIL.

No ovynpivete to nhentound
OQTIOL TTOV ATTOLTOUVTOL YLOL
™V NAeRTOOAVON:

a) Imol CuCl, ) 1mol AICI,
wary) Imol Al,(SO,)s.

No owtohoyrioete v omd-
VINon oog.

O §
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Igofrijuara

1.”Eva dudhvpo mwepiéyer 0,4mol
CuCl,. Ymohoyiore:

a) ™ wdlo tov Cu »ow Tov 6yro
touv Cl, og STP mov Ba mo-
oaxBoUv %notd TV MAERTQO-
Avon awtov Tov SLoAiuoTog

B)To mMAextod @oQETiO IOV
TEEMEL VO TTEQAOEL OO TO
RURAOUO TS NAERTQOAVTIRNG
OUOREVNG, YLOL VO TTQOROAE-
O€L QUT TV NAEXTOOAVON.

Zyeuny atowny] wato Cu:

63,5.

2. Kotd mv nhexntpdivon vdoti-
7oV dwadvpotog HCI ehevBe-
ownxav oty »dbodo 5,6L oe-
olov oe STP. Ymoloy(ote:

a) to €dog noL TOoV OyrO Of
STP tov aepiov mov ehevbe-
owOnxre otV dvodo, nou

B) to mMAextord @optio mOU
TEORAAECE QLT TNV TMAe-
UTQOAVOM).

3. Yrohoyiote:

a) ™ wdla Tov varpiov mTou
TOQRAYETOL 1AL ) TOV GYRO TOV
yhwotov oe STP mov ehevOe-
QWIVETAL RATA TNV NAEXTOO VO
mjynatog NaCl og ypovird 0ud-
omuo 10min pe pevpo €vroong
SA.

Zyetrny atourn ndto Na:23.

4. Katd v niextodlvon aooov
voomrot  deiiporog H,SO,
noQdyovron To. a€pwer Hy non
O, ue avaloyia dyrwv 2:1.

a) Fodyrte ™ ymunr eElomwon
™S NUOVTIOAONS TTOV TTOALY-
UWOLTOTTOLE(TOL OTO NAEXTOAOLO
™S ®oB6dov.

B) Yrohoyiote touvg Oyrouvg
TV agpimv mov Ba moapo-
¥Bovv, dtav amtd To NAEXTOL-
%0 ®ORAOUA TEQAOEL POQTIO
q=19.200C.

5. AwoB€tovpe S00mL evég duohv-
uaroc HCI 0,2M.

o) Yrohoyiote to u€yLoto 6yro
oe STP tov Cl, mov wropel
va mapay0el roatd v Mhe-
AUTEOAVON TOV OLaAVUATOG.

B) EEetdote midg puetafdiheton
1o pH tov drahipartog rotd
™ OLGE®ELD QUTHS TS MAe-
UTEOAVOTC.

6. [Tpoxewwévovu va eléyEovue av
TO TEQLEYOUEVO EVOS HOUTLOU
etvar CuCl, § CuSO,, Oeoud-
VOUE OQLOUEVY TTOOOTNTO O-
ToU TOV GAUTOS UEYOL VO OTTO-
uwoxuvOetl 6An M woodTNTAL TOV
VEQOU TTOV TTEQLE(YE. ZTN OLVE-
yewa, Cuyloope 2,69g tov Gvvu-
O0pov dlatog, To dtaAlooue o€
vepd %o vrofdiaue to SLdAv-
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uo og nhexntpoivon pe adoovy 7. Hhextpolbovue 400mL  evog
NAextEodo. Metd to TEAOC TG dadvpartoc HCI 0,5M pe pegv-
NAexTEOAVONG QVENONRE N U~ ua évraons 10A. Yrohloyiote:

Ca g ®aB6dov rotd 1,27g. 0) TOUG OY®ROUS TWV OEQlMV OF
a) IToto Mrav to dhag mwov me- STP mov Ba ehevBepmBovv V-
QLE(YE TO ROVTL; otepa otd  2min amd TV €-

B) Yrohoyiote ) petaforq g VOEEY TS NAERTOOAVONG, KOl
waag tov daAlpatog uetd ) to xeovo mov Ho KeELoTEL Yio

70 TEAOC TNS NAERTOOAVONG. va eEavtinBel | moodtTo Tov
Zyet. arouxéc ualeg: Cu:63,5, HCI mov mepiéyeton oto dudhv-
Cl:35,5, S:32, O:16. oL
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ANAKEPAAAIQSH

Q¢ nhextowol aymyol yopoxteiCoviat o vVArd, oto ool €i-
voi Suvaty 1 ®IVNoN NAEXTOLRMV POQTIMV.

T va elval €vo vrd MAerTEIKOS orymYOs, Bo meémel vo vdQ-
KOUV O° AUTOV EVRIVITO NAEXTOLRA POQTIOL.

Z10V¢ UeTAAMKOUS aywyoUS Ol OPELS TOU NAERTOLROU QEVUATOG
elvol Tor eAeVBEQO NAEXTOOVLA, EVA OTOL VOOTIXG SLAVUOTOL TWV 1)-
AEXTQOAVTAV OL POPEIS TOV NAEXTOLLOU PEVUOTOS (VO TOL LOVTAL.

‘Otav drappéetal amd NAEXTOO QEVUO EVaS UETAAMHKOS ayw-
YOG, 0V TEOXOAETOL O” QUTOV rauia ynuwxy aAroiwon. AvtiBeta, 1
dtodog Mhertorov devuaTog oo otd SLOATUOTO NMAEXTOOAVTV
TEORAAEL YNuKd powvoueva. To oUVOLO QUTOV TMV YNMULRDV QOL-
VOUEVOV YOLOORTNQICETOL WS NAEXTOOAVON).

H nhextodlvon elvor evooBepuo pavouevo, dniadn moayuoto-
moLelton ue damdavT EVEQYELOGC.

To mEOoIdvVTO TOV TAEAYOVTOL ROTA TNV NAEXTOOAVON EVAC VTOA-
T®OU OLOAUUATOS NAERTQOAVTMV €EQQTMVTAL ATO TNV TAOY OV €-
KOVV Tl OLAPOQ LOVTO TOU OLOADUATOS VoL ATTOAAAOVY TO NAERTOL-
%0 TOVS (OQETIO, OMG RO OTTO TS CUYREVIQWOELS TMV LOVIOV OTO
dudlvpa, T @uon Twv NAEXTEOdIMV, B ®ow artd T dtapod du-
VOULXOU TTOV EQPAOUOLETOL OTO SLdAVUOL.

O moooTrol VITOAOYLOUOT TTOV OYETICOVTAL UE TO POLVOUEVO TNG
NAERTEOAVONG, YIVOVTOL UE EQPOQUOYY] TNS OTOLYELOUETOIOS OTIS YM-
WRES EELOWOELS TV NUAVTLIOQACEMVY 0EEIOMONS ROl OVAYWYT|C.

"Evo mol nhextpoviov (= N, nhextoovia) €xel nAextomd poo-
tio too mepimov pe 96.500C.

H nAextpoivon Polorel »vpiwg epaouoyec:
® 3TNV TAQOOXEVY TTOADV YNULRDV OTOLYELMV RO XNULLWV EVIOOE-

wv
® >NV eMUETAMMON OLAPOQMV AVTILLELUEVDV
® TNV RATAOLEVY] OLOPOQMV UETOAMMAOV aVTLREWUEVOV (YaAfovo-

TAOLOTLRY.

72



