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210 T€h0G TOV ®REPaAaiov autol Ba
nmpémeL va eloBe oe B€on:

O Na ooitete Ty xAaoixij moootixyj avdlvon xat va ava-
@EpeTe Ta 0N TNG

O Na datvrdvere v aoylj oty omoia. otnoitetar N
xdfe ué00d0¢ xaL va TEQLYQAPETE TNV TEXVIXT] THG

O Na avagépete ta amagairnra ogyava xat dialvuara
OV YONOLUOTOLEITE xAL VA, EQUNVEVETE TN X Q10N TOVG

O Na mapaoxevdlete xat va titAodoteite modtvma dia-
Auata xar va vroloyiGete to Svvredeatyj Ai6pbwons
aldd kot va moayuaromoreite TITAOOOTHOELS YONOLUO-
Joldvrag Tedtvma dtalvuara

O Na vmoloyilete v TEQLEXTIROTHTA 1] OUYHEVTOWON
o&éog 1 Pdong, okeldwtinis 1 avaywyixijs ovaias oe
dyvwoto didivua

O Na avagépete ta €idn ths otabuixis avdivons xat va,
woayuaromoteite otabuixés avatlioeig

U Na yeipiteobe ue dveon xou aopdieia ta ogyava xai
TQ OXEVY TOV £0YA0TNEIOV aAAd xau va eEoixetwbeite
UE TOV TOOTO YELQIOUOV TV AVTLOQAOTHOIWY XAl TN
owotij yo1jon, amobirevon xat amoeoIYl TOVS

O Na xatayodeete xai vo avaliete owotd ta amoTeAé-
ouatd oag, va epaguiGete 6oa dtddybnxrate ato TEon-
YOUUEVO XEPALALO LA TH OWOTY TAQOVOIAON TWV ATTO-
TEAECUATWY 2L VO CUOTHUATOTIOLEITE TNV EQYATLA 0OG
EXUETAAAEVOPEVOL TO YOGVO EQYOOTOG

O Na xatalijyere og TeXunoIOUEVe OVUTEQAOUATA, XAl
Va aTAVTATE 0TC avaAVTIXG TTEOPAUATA UE CaprveLa
Xl ETLOTHUOVIRT] axQiPeLa
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Me tov dgo uébodo Ba
evvoovue oro &g v
oeLod eoyaotnolaxy
Pyudtov mov axorovBei-
Tal, Wote o Eva 0oOoUEVO
delyua va yiver xdmoiog
TEOTOLOQLOUDG.

H Jleyouevy teyvinerf
uag  uebodov elvar to
XEVTQIXO, xVQL0, friua mov
my Seywoiler amo dAleg
uebodovg.

ToAAés popés yonotuo-
Jotovue Tovg 6povs uébo-
00 nau texvint pe Ty dla
onuaota.

Avridgaotijoro: évwon
mov  ovvijbws  avtided
exlextind ue ™y Eévoon
qwov e&etdovue.

Zrowyetouctoia: O oyé-
oeis pudatas (rar oyxov)
mov  mooxvmrovy uéoa
Ao TOVS TUTOVS ULag EVe-
oNG 1 amo Ty ynuixty avri-
doaon.
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3.1. Tu eivor M ®Aoowxn] mToooTIXY) OVAAVOT)

‘Onwg €xer 0N avapepbel, N Avalvtixy Xnueia moo-
dLogiter otoyeia, LOVTOL Rl EVAOELS O delypata vARDOY.
To va amodeiEer navelg OtL 0T0 TAdE 0QUKTO TEQLEYETOAL
CaCO, 1 611 0¢ €va avtPLotind TeQLEYETOL TEVIXLALYT ElvOoL
€vag moLoTivdg TEOOOLOQLOUASS. AV udMota TEOodLoQIoEL
ravelg now v roodmra ). Tov CaCO, 0€ 0QLOUEVN TOOO-
TTa TOV JElyUaTog T0TE EXTEAE] TOGOTIRO TQOTOLOQLONG.

T vo #dver 0 ynuirog T€ToLovg TEOodL0QLOUoTS dLabE-
TEL ONUEQQ AEKETES neBSOovg. “‘Oho awTd T0 «OTAOOTACLO»
TV ueBSOWV dnuoveyndnre mpoodsutind rot VoTEQO 0T
TOMES ROTLAOTIRES EQEVVEC.

Tig ueBodovg awtég eibiotal va Tig duanpivovue o duo
ueyaheg ratyopies. Tic #haourég (AEyovral now vygoxn-
Winég) na TG evogyaves (deg now xepdiao 4). O doyw-
oLoudg 0ev €xel UOVO LOTOELRES OICeg (Ue TG HAOOLRES
BEPara vo elvan ov mohandtepeg). Zmoileton emiong oto
YEYOVOS OTL M xhaowy] avdivon Pooileton ot ynuixr
avridpaon. AvtiBeta oL evogyaves uéBodot mpoomabovv,
600 TO QUVOTAV, VO TV «aTopiyouv». OL evépyaveg uéBo-
doL atnEiCovtal 0T LETENON ULOS PUOLKTS LOLOTNTAS X WIS
Vo AAAOLBIVOUY, GTTOV WTOQOUV, TV 0VGT0L TOU TEOOdLOQ(-
Covv. Auty glva Aowtov 1 BAon Tov Sy wELoUoU Lo ETL-
OTNUOVIXA %Ol OYL UGVO UE XOOVOLOYLXA KOLTHOLO.

Zmv xhaown, Mooy, avdiuon 1 ovoio wov TEoodLoQi-
Cetan Ba avidpdoet ue o dAhn €voon (mov A€yeton now
avtidaotijoLo) von Bo peTooyNUaTLofel o€ ®ATL TOV UTOQEL
vo puetonBel oav pala v 6yrog. Baowo dniady oého otov
71R00AL0QLOWUGS TTOTEL 1) OTOLYELOUETOIQ TG OVTIOQOONG KO T)
avohoyio uatdv M| ®oL GYRmV TOV TQOXVITTEL 0T ALUTH.

Hogddsryua
Ofhete m.Y. vo TEOOOLOQIOETE THV TOCOTNTO TOU
ApYyvpov, Ag, oe €val 0LoNUEVLIO VOULOUCL.
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T\ umopelte va nAveTe;

Zvyiote Eva vooua 1 Eva delyuo TUQUEVO ATt aUTo UE
wiat Mpar now drodvote To delypa og vitoud oEd, HNO,, (to
VOULOUQL TTLOL XOTOOTOEPETAL....). O dQYVQOS UETATOETETOL
o€ vitrd deyvpo, AgNO,.

210 dudhvpa mpooBéote wo wepiooela VOQOYAMOLKOU
o&€og, HCI, (y1a va elote otyovpol 6Tl avtdod 6Aog 0 vitoL-
#0¢ doyveog, AgNO,, IOV oYNUOTIOTNAE).

Katafuvbiterar tote €va hevrd {Tnua wov eivor o YAwQL-
oUyog deyveos, AgCl. Av 1o (Tnua avtd dinbnbet, Enoadel
%o Luyrotel €xer pdla .y, m g.

‘Oumg yvmptCovue 6t (ovufouvlevteite mivora e g
OYETRES ATOMNRES WATEQ):

oe 143,5 g AgCl  mepiéyovtan 108 g Ag
doo. 0¢ mg X;

X=m- (108/143,5) g =m’g

O apyndg howtdv Ag uetaoynuotiomue oe AgNO; rau
TeMxd ue xarafibion oe AgCl, o omoiog amouovabnre »o
Cuylomre: Ag-AgNO, ~AgCIVv

To moQAdeLyuo VTG TEQLYQAPEL TNV TLO TAMA Ao TG
nhaowmég nefddovg mov Aéyeton otamxn néBodog »au
0Tto{0L XONOWOTOLEL TV TexVixn] TG xatafvbions wouw Tyl
oMg ToV oYnuottouevou 1ILHUOToG.

‘Oumg vmdeyer ®ou pue dAdn duvatdmro TG YNURIG
avtidpaong mov umoel va yonowomombet. Avty eivar, Gy
TO EOTAV, AAAd M TOOGTNTA TOV AVTLOQUOTNEIOV TTOU OVTE-
dpaoe argLPag ue mv «dyvmotn» mocomra. To uévo mo-
BAnua Ba etvon va Poebel €vag ToOmOg MOTE Va EVIOTITETOL
T0 TéA0G THG AVTIdPAONS.

“Etouv oto dto mapdderypa avti va yonowomomBel m
TEYXVIXY TG ROTOPUBLONG UTOQEEL VO TROOALOQLOTEL 1) TOCO-
mta tov AgNO,, dpa xan Tov Ag, atd Vv moodtta (6yY%0)
dwahvpartog NaCl pe yvoori ovyrévipwon (rodtvmo didiv-
1a) mov omouteltar ywo va avildQAoel TAMQMS UE TOV
AgNO,.

A6 TN OTOLYELOUETOIN TG aVTIOQMONG:

Hegioosta avridgaorn-
giov: Iloodtyra evog amo
Ta avTidpaoTjoLa ueyalv-
TEQN QMO exelvy TOV TTOO-
PAémer n avridoaon.

210 dimhavo wapddety-
ua av 1o Oefyua-vouiouo,
CvyiCe 0,5 g xat to m elvau
0,5 g mooo % doyvoo éxet
aQuto;
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H zeyvinrj tys oyxoué-
TononNs Aéyetar xat TiTAo-
doTnon uia xat €r0L TEOO-
dopiCetar o titdog, onla-
01 1 TeQLEXTINOTNTO, EVOG
dtadvuarog.
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AgNO, + NaCl -AgCl + NaNO,

®nor oo TV moodtta (6yxo) tov diahvuarog NaCl mou
xaravoalwdnxe, virohoyCovion T mol avtol, deo %ot ToU
AgNO,.

H tehevtaio vt meouyapy avagpéQetol otny deUteQn
antd 115 #haowrég uebddovg ou eivar 1 oyropueToLrt) nEdo-
d0g, Wa 1oL TO UETQOVUEVO EIVAL O GYROS TEATUTTOU SLOAT-
UOTOg OV avTLdQd TAEMS UE OQLOUEVO GYXRO SLUABIOTOC
TOU «QYVOOTOU».

Suvoyitovrog, Aoutdv, PToQovue VoL 00LOOVUE MG ®RAa-
own ovolvtir néBodo xdabe uéBodo mov yonowmwomoLel
TNV OTOLYELOUETOLC LLOG 1] TTEQLOOOTEQWYV OVTLOQATEWYV YL
TOV TOOOTXG TEOOOLOQLOUO ULag ovoiag o€ €va delyua.

Anopo nor ofjpea av BeeBel Eva #aTtdAMNAO 0vTLOQOL-
OTHOELO Yo ratofUOion Y oyrouétonom, n TexvViry vty Oa
evrayOel oTig ®haowrég uefodoug.

3.2. Eidn ™g ®Aaox1ig Too0TIXNS aVAALOTG.

"Hom amd mv elooymyn TQOxrUTTEL OTL UE KOLTHOLO TO
€(00¢ g neTEOvUEVNS TOOATHTAS, WATO 1] 6Y®0 dLahlpuatog,
oL ¥Aaowég uéBodol draxpivovior oe oTadrEg ®oL 0y®o-
LETOURES.

e nd0e otaBurn pédodo 1 ovoia wov TEoodlopiletal
drahveTal xow ot ovvEyxela xotofubiteton amd to didhvua,
ue €va ®otdAAnho avidpaotiolo, mg ignua. To {Tnua amo-
ywoitetar wau Cuyieton rotdAinha. A ™ wdlo tov ®ou
™V ox€on paldv Tov To CUVOEEL Ue To Tntovuevo, vTohoyi-
Ceton 1 udto Tov «oyvmoTous.

e nd0e oyroperor] néBodo petpeitan o Gyrog evag,
ETAUQLPAS YVOOTHS OUYREVTOMONG, OLAAUUATOS TOU OVTL-
dpaotmeiov o omoiog avtidpd TANEWS UE OQLOUEVO OYRO
ALAAUUOTOC TTOV TTEQLEYEL TO «dYVIOTO».

Mot ®ow WAG ROVEIS YLoL RATNYOQIES TWV OVOAUTLRV
TEYVIRAV ROAG elvor vo Bupioovpe outd TOU AVOQEQOUE
OV EL0QYMYY, OTL OWTES WIToEovY va dLaxLlBolv xou og
daueoeg (1 awoluteg) now Eppueseg (1 OYETIRES).
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H otaBuny avdlvon eivar n udvy (0mg Tooyuotind
aueon uébodog. Avtn otnpileton o Bepehddels otabepég
TOV omoiV oL TWES elvar pe peydin oxpifela yvwotEs,
Omwg elvar ou OXeTES atonrés nates (Ar, ta Aeyduevo
arouxd Bdon tov otoryeiwv). Katd m nébodo avti n ovoia
1N ®ATOL0 TOQAYWYS TNG, ATTOUOVAOVETOL oL QU ICETaLL.

OL OY?OUETOHES TEYVIRES VIO AMNOVG ElvOL GUETES KAl
vy dAhovg €upeosg. Aueoeg dLoTL Pfaoitovialr oe Bepeiiw-
Oe1g otaBeQEg noL Eupeceg LOTL TO ATOTELECUOL TTQOXUITTEL
UECQ OO OUYHQLOT UE TOV OY%O €VOS SLOADUATOS YVIOOTIG
OUYXEVIQMWONG %Ol UECM TNE OTOLYELOUETOIOG THS avTiOQa-
ong.

Anhadr| oto avwtéom mapdderyua puetpdue oyl tov AgCl
OANG ToV GY%0 Tov dtahbpatog Tov NaCl mov aviédpaoe.

Exelveg mov modynatt eivol EuUeces elval oL EVOQYUVES
u€Bodor mAnv g nhentpoandbeong (deg now nepdiaro 4).
Exel o mpoodioglouds yivetar ue fabuovounon tov oQYd-

VOU UETENONG. AUTH] YIVETOL UE ULOL XQUTUAN avapoQds Tov
QPTLAYVETAL OO UL OELQA OLAAVUATOV YVOOTHS OUYREVTOW-
ong (deg Spola nepdraro 4).

Tehnd n ®whaowr] avaluon oteietol o YMUIKES OvTL-
0pdoeLg now ®UQLOL 0T OTOLYELOUETQIO TOVGS. AlaxQiveTan o€
otofunt] avaivuon, Tov To TEMKO TEOIOV CUTOUOVMVETOL
xou QuyiCetan, ®oL 08 OYROUETOLKY] AVAAVOT, GTTOV UETOEITOL
0 GY®OG TOV TEOTVHITOV ALOATIOTOS TTOV YEELATETAL YOt VOl
avTLOQAOEL TTANOWS UE TV OVOLa TTOV TROO0OL0QICETOL. ATO
QUTES, TEOypaTd dueon uEBodog eivon 1 otaBuu).

3.3 Oyropetouen Avdailvon

Tevind, ootouof

H oyxopetowni| avaivon, 6mwg ®oL 1 otafunn avdivon,
%ATATAOOETOUL OTIS ®AAOWKES neBGdovg. O moooTds TEOOo-
dLoQLoUdoS wag ovoiog Ue TV TEOoHN®N 0QLOUEVOU GYROU
draAiparog wag dAANG ovoiag YVwoTng ovyrEVTOMWONG, OVOo-
uacetan oyropetouny avaivon. Kotd mv oyrougtonon ovtj
ot U0 ovoieg mEémel va avildouv TMjemS (ToooTLrA).

Ou 0y1OUETOIRES TEYVIRES ElVAL QTG TLG TTLO YOYOLUES
avolTvEg TexViréc. Elval oxennd Y1 yoeg, aoxetd axoL-

O titAouetouxnés uébo-
dot eivar avatvtixéc dradi-
HOOEG OTISC OTOLEG TEOO-
owopietau n mwoootyTra TS
mog avdivon ovoias amo
™Y TOOOTNTA EVOS TQOTU-
IOV AVTIOEAOTNQIOV TTOV
amauteiTal yLo va avrided-
OelL TAMQWS pE THY TQOO-
owopi&ouevn ovaia.

Babuovounon eivar n
otadixacia avrioToixions

Twv evoeiEewy Tov 0QYyd-
YOU Ue uila Oelpd TTQOTU-
ay dtadvudtwv yvootis
OVYHEVTOWONG.
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Titdodornys: To avri-
dpaotijoto mov avrided ue
™V ovoia oV TEO0OLOQI-
Covue.

AvalivTng: n ovoia wov
TEOTOLOQLCETAL.
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Bels (anpiPera 1 °/oo) now €xovv mOA WO 1O0TOG.

To pfaowmo GYOVO TS OYXOUETOIOS 1 TEOY0Ida dev
Eemepvd og i tig 15.000 dy. (otnv evopyovn avdaivon Bo
yvoptoete ogyava pe péom T 1000 popés mapamdvm).

H pdon nabe oyxouetouric uedddov elvor mdavto o
Uy avridpaon (xar yU autd avirouv OTg *AOOWES
uefodoug) avaueoa omv Ayvooty Evworn (A) xol 0€ uia
YVOOT!] OUO(0L TTOU UTTOQOUUE VO TNV KOAOUUE avTIiOQAOTH-
oto (T).

IMpayuatomoieitan dMrady n avitdoaon:

A+ T - 1II (6mov IT 1o mpoidv) (1)

To avidpaonijolo eivor wdvra oe poeyy dtaAiuotog,
Omwg dhhwote %o to delypa (wov N elvon didhvpa 1 dahv-
TOTOLE(TOL) ®OL TEOOTIBETAL TEOOdEVTINA AS TV TTQO-
xoida. H mpoobiun ovveyiCeton uéyolg dtov 1 avwtéom
avtidpaon (1) yiver mhijows.

To dudhvpa tov avudpaotnoiov (T) €xer ouyrévipmon
YVOOoT| Ue UEYAAn axifera xot AEyeton mEoTumo ddAvua,
(standard). ZvviBwg aut expEAleTon WS oVYXEVTOWON TOV
avtidpaotneiov oe mol/L. AT6 Tov 6y®o Tou TEOTHTTOY dLai-
AMUOITOC TTOU auTaLTElTON YIoL TV TAET ovTidQaon vtohoy(-
Covtou ta mole Tov T %o ard TV OTOLYELOUETOIO TG OVTi-
dpaong (1) Ta mol g ovoiag Tov TEOodLOEICETOL TOCOTIXAL.

Mo 0y®ou€TNon TEOYUONTOTOLETAL TOOOOETOVTOG
aQYd €va medTumo dudlvpa amd uwa TEoyotda oto didivua
™G ovoiog mov B€hovue vo TEoodlopicovue, UEYOL VO OAO-
®AnowBel N avtidoaon neTaEH Toug (Vo avTlddoouv -
owg). O dyrog mov amartelton (0md 10 TEATUITO dLdAvua)
vy vo. ohoxinowBei  oyrou€ronom, xabopiletal am’
OLapod UETOED TS aeyic ®ou TS TeMxNG €vOELENS g
TEOYOIO0C.

ZUYRERQLUEVD, TO ONUEID AUTO, OTO OTOl0 €YEL TEOOTE-
0ei n moodtta tov T mov ypetdleTon yia va ohorhnowBel 1
avtidpaon, Aéyeton toodvvauo onueio (o 6Qog onuelo ava-
PEQETOL OOV «ONUAOL TTAVM OTNY TEOYOLO» ).

270 L00OVVaNO ONUEID ULOS OYROUETONONS EXOVUE (PTd-
ogL 6TV 1 TOOATNTOL TOV TEOOTLOEUEVOL TLITAOdSTY (TESTL-
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o dudhupar) elvor ynurd Loodvvaun ne TV ToodTTa TG
ovoiog mov mpoodlopitovue oto delyuo.

lNo mopdderypa, 10odUvapo onueio xaTd TV OYXROUE-
TONON YADELOUYOU vVaTEiov HE TEATUTO SLdAUUOL VITOLROU
ayUpou €yovue Otav €xel mpootefel axgpwg €vo mol
AATLOVTOV 0QYUQOU YL ¥d0e mol YAweoidvtwv 0to deiyuat.
To 1oodUvouo onueio oty oyrouétonon Belinov oE€og ue
vO0Ee(dL0 Tov voTlov eméQyeTan Otav €xouvv mEootedel
dvo mol Pdong yio ®dBe mol oE€og.

To w00d0vopuo onueio pog oyrouétonong elvor €va
BewEnTnd oNUElD, GTTOV OAORANQWMVETAL 1] XNUWLXY QVTIOQOL-
on (ymuwnyy wodvvauia). To onuelo avtd dev umopet va
TEOOOLOQLOTEL TELQAUATIRG, WTOQOUUE OUmS WOvVo va
NAVOUUE UL EXTIUNON YU QUTO, TOQATNEWVTOS %ATOLNL
puowry uetafol mov oyetiCetal pue ™ ouvoxn TS Loodu-
vauiog.

Aeinres. TeAino onueio oyxousTonons

Avo B€pata €xeL Vo AVTLUETWOITIOEL RAVEIC OTNV OYHOUE-
tota. To €va elvar 1o av ®dbe avtidpoon uropel va amote-
AéoeL ) Pdon wag oyrouetourig uebsédov. To devtego
elvar 10 g Oa yiveror avulnmtd ®dbe @oed to TEhOg, 1
O0AOXAMIQMON, TNG AVTIdRAONG OUTHC.

‘Oocov apoed otV avtidpaon VTAQYOUV UEQIRA TEO-
moutovpeva YU avtijv. "Etol yio va yonowomomBel wa
AU ovTidoaon g PAoN ULUG OYROUETOLXRG uEBGdOL:

1. Tp€mel va elvon otovyelopetowxy. Anhady n avtidpoon
(1) moémeL va elvow e TOAM RaAG YVOOTY) TOCOTLXY
ovtidpaom. Av m.y. meoodLogitete TV TOGOTNTO TOV OEL-
#oU o&€og, CH;COOH (A) oe delyua Edrov Ba xonot-
womowjoete oav medtumo didivuo T 1o NaOH. Tdte
TEOYUOTOTTOLE (TOL 1] avTidoon:

CH,COOH + NaOH - CH,;COONa + H,0

2. H avtidpaon momer va elvan yoryoon. Tov mopdyovio
QWTO TOV LROVOTIOLOUV GAES OYEAOV OL LoVTInés avTiOQdoELs.

3. H avtidpaon mpémet va elvar téTola, MoTe TV CUUITTAN-
QMVETOL (TELELWVEL) VAL TOLQUTNQETOL ULOL OTTGTOLT LLETOL-
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Ta opdluara ta omoia
TQOXVTTOVY 0TI OyxOUE-
To1%és uebodovs avdivang
elvar  amotéleoua TV
TAQAKRATW TAQAUETQWV:

1. Tov mibavov AdBovg
®atd TNV TAQAOKEVH
T0V JTVITOV dLaAvua-
to¢ (Coyton, ddlvon,
uerdyyion).

2. Tys AdbOog avdyvwons
TV evOEiEEwy TNG TEO-
xoldag.

3. Tov un owotov xabagt-
OUOY TWV OYXOUETQIRDV
YUAAV@V OXEVADY.

4. Tys yonopomoinons un
xatdiiniov deixty.

5. Tng un emitevéng emibu-
pnijs Tyjs pH oto ede-
Tagduevo diddvua.
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ol oe ramoia Wit Tov drahvpatog. Mmopet .y,
va alhdCel To xoodua tov drahvpatog (Ba to delte oty
xoron tov KMnO,) 1 o nhextowrny ididtnrd tov (deg
AL OYOYLUOUETOLO REQPALOLO 4). ZTO TAQATAV® TOQA-
derypa Tov 0EL1rov 0EE0C exelvo OV OMMALEL OTO LOOSU-
vauo onueio eivar m [H*] dnhadri to pH tov drehiparoc.

Edw axppwg »pipfetar xaL | omdvimon oto devteQo
eommua. Mmopovpe va €xovpe TEooBETEL 0TO dLdAvpa o
WxE1 ToooTTO atd €va deirTn, dMhadn po Evmon mov va
aAAACEL YOWUO AVAAOYO UE RATTOLOL LOLOTNTO TOV dLaAvuo-
10¢, ov 0to apdderyua pe 1o CH;COOH eivaw to pH tov.
TN tov avaivt) dnhadi] Tov TEOYUATOTOLEL T LETENON, 1|
avtidpaon Ba telewwoel dtav arldEel yoduo o delntng,
doa xon to dudhvpa. To onuelo owtd (tah oty TEoxotda)
OV TAQATNOEITAL 1] YUOLROYNULKY UETAPOAN AéyeTan TEM-
%06 onpuelo g oyrougronone. H mpoondfeia o ndbe oyro-
UETENOM elvon va emAEYETOUL Evag RATAAANAOG delntng woTe
TO TEMKS ONUELO TS TLTAOOATNONG VO GUUTITTTEL UE TO LOO-
dvvouo onueio g avtidpaong.

Karafdiietan vdbe mpoomdBeia yio vo eEaoparioovue
wxE1 dLopoEd GYROU AVAUECT OTO LOOSUVANO KL TO TEAL-
%0 onueio. Evrottolg, té€toleg dLapoEg vmdeyovv mg oto-
TEALEOUA TNG OVETAQHELAS PG VOL TTOQUTNOOOVUE AUECWG
™ puowrn alhoyn.

H 0u10p00d 6y%ov avdueoo 0To LoodUVOUO %L TO TEMRO
onueto eivol To GQAARA TG 0YRORETEN OGS,

Zuyvd ooy, mpootiBetan Evag OelrTng 0To TEOS avd-
Aon dudivpa yio vo ddoeL Po omttird. 0QoTH uoLky adha-
i (to teMnd onuelo) oto Loodivapo onuelo | rovtd ot
auto. Oa magatnoioovue peydieg ahhayég va ouppaivouy
OTIC OYETRES OUYHEVTQWOELS TNG TTEOS OVAAVCOT OUCTAS Ol
Tov TITAOJGTY, OtV TEQLOYN TOU LoodUvaUoU onueiov.
AvTtég oL neTOPOAES TV OUYREVTODOEWY 0dNYOUV Oog alha-
v1ii otV eupdvion tov deinty. Tvmxég ahhayéc Tov deinty
elvan 1 eupdavion 1 Eapavion ®AToLoU YOWUATOS, 1 AAaL-
Y xoDdUOTOS %ol 1 eupdvion 1 eEagpdvion Bolwuartoc.

Miopeil dnhadi| naveic mo amhd vo meL 6t ot Oeinteg
elvan evaoelg ov omoieg arhdlovv, ovvijBmg, yowua otav
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«eEapaviotel» M ovolor A ®OL EUPOAVIOTEL 1] TEWTY, WX
€otw, meptooslo tov avudpaomeiov T. Ztc emuéopovg
ueBodoroyieg g oyrouetolag Ba yvmploete meQLoodTeEQM
Yot TOUG DEIUTES ®AL YL TO TG ETAEYOVTOL.

Zuyvd YONOLUWOTTOLOVIE GQYAVOL YL, VO TTQOOOLOQICOUUE
7O TEMHO ONUelD. AUTA TA GQYOVO UETQOVY CUYHERQLUEVEG
WOLoTTES TOV SLOADOTOS TTOU UETOPAMAOVIOL UE YOLQOXTY-
OLOTIXO TEOTO ®atd T dudoreLa TS oyrouétenong. Tétola
opyava eivar Y. POATOUETQO, OUTEQOUETOO, WUSUETQOO,
KOWUOTOUETOA, dLoBAAOTUETOO . 0L

Zvvoyitovrag:

To wodvvapo onueio eivolr 10 onueio WOC OYROUETON-
ONg OTO OmO(0 M TOCOTNTA TOV TTEOOTLOEUEVOY TEOTUITOV
ovTLOQOTNEIOV Elval axELB®S LOOdUVaUN UE TV TOCOTNTO
™g TEOGOLOQLLOUEVNS OVOTOGC.

To telMxné onueio €ivor To onuelo YOG OYXOUETONONG
0TO OO0 Lt PUOLKY ahharyr] ovuPaivel Tov oyeTiCeTon pe
TN ouvONrN TS YNUKNS Looduvauiog.

‘Oleg oL oyropetourég néBodor faoiCovral o €va mpw-
TOYEVES TEOTUITO TOV OTOiov 1 ymuny ovvBeon xai rabao-
QOTNTA EIVaL ETOXQLPAS YVOOTEG.

"Evo. medétumo dwdhvpa mwopooxevdietal pue dudivon
UWOG ToooTTOS ToU avtdQootnoiov mov Cuylotnre pe
ueydin oxoifera. H apaimon yivetal oe oyxouetoixyj gpidin
€101 DOTE VO TAQAUOREVALETOL TESTUTTO dLIAVUC YVOOTHS
ovyrévipmwons. Térowa mpdtuma AEyovion TewToyevyj o-
Tvma nou meEmel va eivon 100% rabad, va eivor otabepd
otV Ejpavon xou va elvol Teoottd.

Oyropetgovuevn ovoia ivol 1 TQO0dL0QLLOUEVT ovaia
ue 1o meotumo ddhvpa Aéyetan e now avaivtng (analyte).

IToAEg opég ®vplwg yuor avaiioelg oelpds (Y eovti-
vag) Omwg A€yovror avti va divetar 1 ouyrREVIQWON TOv
7eoTUIToV dtoAiuarog divetal o Aeyouevog Tithog tov Owo-
MUOTOg MG TEOS ™V 0VsioL TOV TEOOALQITETAL. AVTAS
expdlel v ndta, ovvbwg og mg, TG OVCIAS TOV TEOO-
dropiCeton M omoio avriotouxel oe 1,00 mL tov mpdtumou
dwahiparog. “Etol og dudhvpua AgNO, 0,1 M avuotoryei yio

2Tg OYHOUETOINRES
uebodovs to opdiua oyxo-
uéronons Et dlverar amd
™ oyxéon:

Et = Vep - Veq

Omov Vep elvat o oay-
UaTIXOS OY%OS IOV xaTA-
vaidverat yio va @racov-
Ue 0to TEMMG onueio xau
Veg €var o Oewonrindg
dyxog Tov avtidpaotnoiov
OV aTauTelTal yla va Td-
oovue  0TO  100OVVAUO

onueio g oyrougTonong.

Ilpwtoyevés moorvmo
elvar wa vymijc xabaoo-
HTAG EVWOon IOV YENOLUO-
qwoteltar wg vixd avago-
odg.
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TLati 0,1 M AgNO;
elvatr to [Oto ue titho 3,55
mg Cl'/mL;
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tov mpoodioptopud Cl o tithog 3,55 mg. Auté onuaiver ot
av ywo €va delyua xotavalwvovior V mL and 1o mpdtumo
dudivpa AgNO, 0,1 M owtd avTiotolovv Og TaQovoio
V:3,55 mg yAnoLovimv.

Agvxro otdhvpna i) TVEAS dudhvpa 1 TVPAO delypa elvor
€va dLdhvpa Tov TEQLEYEL OAA T ®VOLAL CLOTATIRA TOU SEly-
LOLTOG, TO OTTO(0 TTQOKELTAL VO VUAVOEL, EXTOS Ao TO TEOO-
dLopLEduevo ovotaTirg.

Apeon oyrop€ronomn eival 1 oyrOUETENON HOTA TNV
omola 1 TEOG TEOTOLOPLOUS ovaio avtlded amevbeiog ue to
avTLOQAOTHELO TOU TTROTUTOV EIYUATOG TT.). TEOOALOQLOUAS
0E1ov 0E€og ne dudivua NaOH (akraipetoio).

“Eppeon oyxopéronon eivor n oyrouéronon mov fooi-
CeTOL OTOV TROOALOQLOUS P0G OVOTOC, TNG OTTOLNGS 1) OUYXE-
VIQWOT €ivaL Yook €EAQTON ™S OUYREVIQWONG TNG
0V0l0g TOV TOOKELTOL VO, TTQOOOLOQLOTEL TT.). TEOOOLOQLOUAS
Tov xahroU pe didivua Na,S,0;, (wdtopetoia).

T v axpy] ogoroyio g oyxouetpiag deg OTo
TOQAQTNUA «GQOL OYHOUETOLRNG OVAAVOTC».

Ta&wvounon Twv oyxoucroindv uedodwv

O teyviréc Wog oyrouetowng uebsddov avdaivong duo-
nolvovraL:

a) Avaloya ue T ynuwry avtidpaon WeToEU Tov TEOCGOLO0-
olouévou guotaTroy %ol TOU OQOOTHOU CUOTOTLROU
TOV TTOOTUTTOV JLUAVUATOC OF:

- Ovynopetprjoelg €Eovdetépwong m.y. oE€a — Pdoelg
(adxatyeroia — oEvueroia).
TToAMEC EVADOELS AVOQYAVES ROL OQYAVIXES £XOUV GELVO 1]
Boaowo xapaxrTeo. ZUVETHS UToQOvY va TithodotnHotv
ue mootuma drohiparto fdoewv 1 oEEwv o pe delnteg
gvaiontovg oty petafolrn tov pH touv drahiparoc.

- Oyropetonoels natafudiong 1 xabitnong m.y. xhmoLov-
%O VATOLO — VITOWOS AQYVEOg (aoyvoouetoia). Edd to
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TEOTUTTO dLdAvpa avTdQA UE TV OVOE TTOV TEOOALOQI-
Cetow oymuariCovrag €va Tnua. Khaow| eival m mepi-
mtwon mpoodtoptopoy Cl pe mpdtumo ddivuo AgNO,.
Ko €8¢ vtdipyovv aviiotoryol deintec.
- Zvurhorouetowmés OyYROUETONOELS TT.Y. ROTLOVTO AoPe-
otiov — E.D.T.A (ovumloxoueroia). e ovtég T0 TOATU-
710 SLdAvpoL TEQLEYEL L, OVUOTOL ) OTTOICL CUUITAOROTTOLED
™V ovoia wou eoodiogitetar. To xhaowmd ovurhoro-
7oL avtdpaotioo eivar 1o EDTA mov ovpmhoxromolet
TO TEQLOOOTEQO UeTaAlOraTIOVTO pe avaloyia 1:1.
Yrdoyovv xor 8w nardhnlor deixteg mov emnpedlo-
VIOL 0T TNV TAQOVCTaL 1 OYL TV LOVTWV TOU PeTdAAov
(neTOMOYOWULLOL OEIKTEC).
- OEewdoavaywywréc Oyrouetpnoelg m.y. oidNeog - AVO"M,V“ 1 THY T00OTH)-
KMnO, (uayxavoueroia) § Xaknds - Na,S,0, (twdtoue- [ 68”/“?70: OV aal-
, B , s teltau Staxoivovial o€:
toia). Ofetdouetpia —Avaywyoueroia. Edw mpoadio-
QCovtar OEEBWTAG %ol AVOYOYIRG OWUATA OYROUE-  _ Laxoo - irhouéronon
TQOUUEVQ [LE TEOTUITOAL SLOATUOATO. OVOYOYLRWY 1] OSEWOW- - yuiuixgo - TitAousronon
v aviiotoyya evaoewmyv. Khaowy omyv meplmtwon - wxo - utdouéonon
etvaw  xorjon tov KMnO,, to omoto pdioto. dev yoeLd-
Cetal OeinTn wol o To (010 €XEL EVIOVO LDDES YOWUO.
TTavtog »ow €d vdeyovv deixteg mov emnpedlovial
OTT6 TNV TAQOVCIC, VoY MYLXMV 1] OSELOMTIRDY OWUATOV
oto drdAivua.

B) Avdioya ue TV YONOLWOTOLOVUEVY] TEYVLKY OF:

- Aueoeg 1j evbeiec OyxOUETONOEIS %OTA TS OMOLES TO
«GyYVWOTO» TEOTOLOQILETAL LE TNV TEOCOXY TOCOTHTWY
TOV TTROTUITOV SLHATUATOS UEYOLS TTAEOUS avtidpaong.

- Emavoyxouetorjoeis 1 omioBoyxouetorjoeis. Ze aUTES
eootiBeTal aTd TV Ay Wa yvwot teploosla amd To
TEOTUTTO dLdAvpa (YIVETOL ULOL EXTEUNON TNG TOOGTNTOG
TOU QLyVWOTOV %Ol TQOOTIBETAL O€ TEQIOTELDL TO AVTLOQAL-
oTOL0). 2TV OuvEXeLa Tithodoteltan 1 meQlooela ot
TOV TEOTUITOV SLoAbuaTog ue €vo dhho mpdtumo OdAv-
uo. H teyvinn] ovti epaouoletor ®UoLa 0Tovg oupumho-
HOUETOLHOUS TQOTALOQLOUOVS %L LOLALTEQO OE TEQLITTH-
0€Lg OOV To TEMXO onueio Tng OeUTEQNS OYHOUETONONS
elval o gVdLANQLTO ATTO EXEIVO TG TOWTNG.
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Oles o1 oyrouetoinés
uébodor faciCovrar oe éva
TOWTOVEVES TOOTVTO TOV
omoiov N ynuixyj ovotaon
xat N xabapotnta eival
ETAXQUPAS YVWOTES.
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Ilowroyevyj moorvma

‘Onmg €yovue avopépeL €vo TEMTOYEVES TEOTUTTO ElVaL
U VPNANG ®aBoQdTTog €Vinon TOU YONOUWOTOLETOL WG
VMRO avapoQds og OAEC TG OYXOUETOWES ueBddovg avd-
Mong. H axpifera tav oyrouetonav uebodwv, eEaprdron
art’ TG LOLGTNTES TS EVIONS OUTI|C.

SNUOVTIRES ATTOLTHOELS YL EVOL TOWTOYEVES TEOTUTTO EVOLL:

1. YymAii raBoapdmra tou aviidQaotnolov.

2. Zro0edTnTa HATA TNV ETAQPY UE TOV QEQQL.

3. Amovoia ®QuoTolMxoU VEQOU £TOL WOTE 1) EVIOT VA UV
veplotaton ahhayEg pue netaf ol e oxeTng vypaoiog.

4. TTpoouty Ty rdotovg.

Iravomomtiny] duohutdtta oto HEco TThoddTNONS.

6. Iravomomtind pueydio pooloxd PApog Mote T0 oAl
7oV oyeTiCeTon ue ™ Loywon va ehayotomoLelto.

e

O 0pBu6s TwV EVHOTEMV TOV TANQOVV QUTA T RQOL-
mota elvor uredc. "Evag megroplopévog uévo apLbudg
OVOLV TOV UTOQOVV VO XONOLLOTOMB0oUV WS TEWTO-
vevy meotuma eivar draBEopog otovg yMuLroUS.
ZUVERMGS, ALYOTEQO %ROOUQES EVWOOELS TOETEL UEQLHEC
POoQEEg va yonoluomolovvtal oty B€om eveg mEWTOYE-
voug mpotumov. H xabapdtnta t€tolmv devteQevdviwy
TEOTUTTWV TEENEL VO TEOOOLOQILETUL UE TQOOERTIRES
avalioELS.

“Etou av gV vmdoyouv TQmTOYEVY] TQOTUTA TUQUOXEV-
dCeton Eva dLaAupaL Ue TEQLEXTIXATNTO ROVTA OTNV emLOuun-
T %o avté Trthodoteltol Pe €va mpmwToyevEg mpdTtumo. Me
TOV TEOTO OUTO TAQAOREVALOVTOL TT.Y. TO SLOAIUOTO TOV
NaOH, to omoio xow vypooxromud eivor nan dev Poloneton
o¢ oh¥ xaBaon woopy. Iapaoxrevdletal m.y. £va didivua
NaOH 0,1 M (4,00 g NaOH oro Aitpo) »ou tithodotelton pe
dudivpa . HCI 0,1000 M yuo vo BoeBei ) anoifrig ovyxné-
VIQWOMN TOV.

O yMurES OVOLES TOV KONOLUOTOLOUVTOL GUYVA MG TTEO-
TUTTOL AVTLOQOOTHOLOL ECVOLL:
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® ¢ avildpdoels E0VOETEQWONG: TO avOQUXLKG VATOLO
Na,CO,, 1o 6Ewo pBains rdho KHCH,O,, o féparag
Na,B,0,.10 H,O.

® Suc avidpdoelc 0EEL00VAYMYNG: TO UTEQUOYYOVIXO
ndho KMnO,, 1o oEoMxd vdroro Na,C,0,, to 1ddwo I,
10 B£L00€1ind vaTpro Na,S,0, n.o.

® Stc avudpdoesls xabilnong: o vitewds dEYVEOg
AgNO;, t0 YAwerovyo vdtpro NaCl x.o.

® 3tic avildPdOELl OVUTAOROUETOOC: TO cwbBulevodiout-
voteTeao&wro duvdrtoro E.D.T.A, 10 yAwoLotyo acf€otio
CaCl,, o nhextpolvtind xabapds Pevddyveos Zn ..
TTavtmg #vrAOMOQEOVY 0TO EUTOOLO TOMG TEGTUTTOL OLat-

Mporo péoa og pUOLYYES OV YOELALOVTOL oL othy aQaL-

W01 TOU TEQLEXOUEVOL TOUS O€ OYRO TTOU OQILEL O TEOUN-

Bevtig Toug.

Oyxoucroixoi vwoloyiouoi

O vTohOYLOWOL OTIS OYHOUETOKES UeBAdovg eival
raf0pd otoryeloueTorol. AvTe onuaivel 6tL otnolCovron
otV avtidpaon OVAUESO OTNV OVOIC TTOV TEOCOLOQICETOL
%Ol 0TV TEATUTTY OVOia.

Bépaua, emeldn nou ta 0U0 elvor og po@r dtolvpdtoy,
elvol amaaltnto vo YVwEIlel ®OVElS TIC EXPQAOELS TEQLE-
UTROTNTOGS OLAAVUATOV RO HUQLOL TV LOQLAXT] OUYXEVTOW-
on, molarity, pe ovuforo to C 1} M (o mol/L).

Apa av rorovalwOnrayv, oe péoo 6po, V, mL and 1o
npdtumo didivpa cvyrévipmwong C; mol/L awtd onuaiver
ot avtédpaoav C,-V, /1000 mol and to avidpaotiolo, T.
Anté ta mol autd ®oL oo TV OTOLELOUETOIO TS avTidQOI-
ong (1) mov oty yeviry ™G oY WITOQEL vaL elval:

oA + BT - vII,

voAoyiCovror ta mol tov A. Autd meQLEXoVTaL OToV
dyro V, tov dwahvparog mov tithodoteitar. “Etol pwopel va
yiver avaywyn ota 1000 mL tov dtodvpatog mov tithodo-
teftow now vo Poebel 1 ouyr€vipwon Tov 1] Omole A
Exoaon tnreltan. Av ta A vou T avtdpoiv pe avaroyio
1:1 ( dnhadn a=p, mpdyuo oxL covviiBLoTto) ToTE PTOEEL Vau
VIOAOYICEL navels ™V dyvwot ovyxévipmon C, amd v
oyxéon:
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C, 'V, =CV,

ZTC TEQUTTAOELS TG OEVUETOlOG- alraiueTolag %o
0E€LO0UETOIOS - AVOLYWYLLOUETQTOS (O OLUOTTOLETALL YLOL TV
ETUTAYVVON] TWV VITTOLOYLOUMDV RO UL, GAAY EXPOOON TTEQLE-
UTROTNTOS 1) AeYOUEVY xavovixdtyta, N.

H xavovixotyra tov dtalvudtov (normality)

H xavovixotnra (N) ws povdda ovyxéviowons diaivudrwy
XONOUUOTOLETAL TTNV OYy*OUETOLA O dVO TEQLOYES THG: 08 aVaAD-
oelg ov otnitovral oe aviidodaels o&éwv - fdoewv ( oEvuetoia
- adlxaluetoia ) xai o€ exeives mov oTNECovTal 0 avTIOQAOElS
o&eidoavaywyrc (redox avalvoeig).

H loyinij tg Eexivnoe amo v avdyxn yoijyoowy vroloyt-
OUADY YWEIS THY avdyxn va YOAQeL xaVels TiG aviiOQdoELs oty
OTOLYELOUETOLO. TV OTTOiwV 0TNEICOVTAL oL VIToAoYLouoL. Aoyixi]
mov ovveyiGouevy Aéel ot var puev otav dvo oduara aviideovy
aAows n avaloyia twv wogiwv Tovs, dea xai twv mol, xabogiCe-
TaL and ™ ynuixy avridpaon aldd o aolbuds Twv pogtiwy Twv
OWUATWY TOV avTIOEOVY evai (00§ (TOVAdyioTov yia Tig avtided-
OELG TTOV AVAPEQOUE).

Apa av opicovue o povdda mwov va uetatoémer ta mol oe
pootia xat xat’ eméxTaon Tny wograxornra (molarity, M) oe »avo-
vixornra (Normality, N) 10te o1 vodoyiouoi amdomotovvrar ua
xat Ta Qoetia Twy avtidodviwy Oa eivat ioa.

Xwols xaveis va umet o€ Aentouépetes mdvw oty uovdda avtij
(Aéyetar 10odvvauo xar to avtiotoryo tov mol to yoauuoicodvva-
uo, greq) umopei va ddaet Ty oyéon ueratpomjsc tns M oe N (puot-
xd xat To avdmodo av xoetdtetat) yia tig dV0 TEQUTTDOELS.

"Etou eivau yia v wepLoyrj ths o§vueroiag alxaliueroiag:

HOVOVIXOTNTO, = UOQLAXOTNTO X aptOuUd Twv mowtoviwv (H)

wov divel 1j waipvel avd mol.

La v mwegioxij Twv avridgdocwy oetdoavaywyijs eivar :
RAVOVIXOTNTA = UOOLOXOTNTA X a0tOud nlextoovioy mov divel

11 maipver avd mol (avtds 1oovtar xai pe Ty ovvorixlj uetaforrj

70V atBuov o&eidwong).

Me Bdon avrd éva didAvua H,SO, 0,5 M Oa eivar 0,5x2 = IN
(xavovixo didivua). Av arnd avto aviidpdoovy TAjews, m.x. UE
NaOH, 50 mL avtd Oa meotéyovy 50 1/1000 =0,05 «pootio» (otny
moayuatixoryra 0,05 x 6,022-10% gooria). Téoa Oa eivar xat ta
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@ootia tov NaOH. Emerdrj o avd mol NaOH vrdoyer 1 pogtio
tooa, 0,05, Oa eivar xar ta mol tov. H d¢ uata tov Oa eivar 0,05
mol 40 gimol = 2,0 g.

Av avridpovoav ue m.y. 40 mL Stadduaros ma NaOH tote i
1o0TNTA TWV POETIWY B E0Lve:

150 = N- 40 ( epaguoyrj tov dnuoeiAots maiatdrepa THITOU
N, V, = N,V,) divovrag oro "dyvworo" didAvua tov NaOH »avo-
vixotnta 1,25 N mov eivau »ou 1,25 M

Av OnAadr] xaveic xAver yoron T xavovixoTnTas oL VIToloyi-
OUOL ylvovtal ard meaTy oyYn Lo Yoryoot, Oev yoeidietal n avti-
dpaon xar ave&dotnra tng avaloyias mol ue tyy omoia avrd avi-
doovy oyver wdvra NV, = N,'V,

Koumvies oyroucronons

To wooduvauo onueio (I.Z) evég oyropetoLrov mpoodio-
oLouov xobopitetal ue dVo TEOTOVG:

1. Me m xonon dewmtav (m.y. avudpdoelg eEovdetépmang)
1 €yxompov mpotimov drodvparog (m.y. KMnO,) 1 ue to
oynuatioud €yyomuov tijuarog (m.y. Ag,CrO, )

2. Me ) yonon roumirnv oyrouétonong (m.y. 0,1 M HCl
»at pH)

H avtidpaon oyropétonong mapaxrolovbeitor e
uértpnon evog @uowrol uey€Bovg tng ovoiog, To omolo
uetofdrheTor ®aTd TV avtidoaon ue TV TEOoBN®N TOU
mpotimov drahipatog. ‘Otav 1o puord uéyedog rotayod-
QETOL O€ OYEON UE T HeTAPoA] Tov Gyrov (AEovag X) Tote
dnuloveyeltor wo. ®OUTUAT TOv OvOoudleTol ®oumiin
oyrouétonons. To guownd uéyeBog mov petpeitan (dEovag
P) wwopel va gival to pH, n ayoyudmta, n amwoeodgnon
%.0.

210 L. mogatmeeitor po €vrovn uetafoir Tov uetQov-
Uevoy peyeBovg pe v xotoyeopy €vog onueiov rautu-
NG to 0o{0 TAEEYEL TO TEMOS TNS YNUWKNS avTidQaoNS TS
OY?ROUETONONG. XOQAKTNELOTIXG TAQAOELYUA KOAUTVAWY
Ba 000¢l otig dLdpopeg LeBGBOUS TG OYHOUETOLRIG AVA-
Aong.

Ilivaxec Seixtdv xai
uetaporsj tov yoduatog
avtav e OLAQOQES TIUES
PpH divovrar oro télog Tov

Pipriov.
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s A = Yoaomos
VJ'[QOMIIMé
O 2. A. noémel va eivau
xovtd oto 1,000. Av améyet

apxretd mapaoxevdieral
véo didAlvua amo v agy].
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Oyxousronon Ty mEOTUTWY OtalvudTey. ZvvTeleotijs
otogbwong

Kotd v mapaorevy Tov mpdtumamv diehvudiov elivol
QTORAITNTOS O TEOOALOPLOUAGS TG AXOLPOVS TEQLEXTIRGTY-
Tdg Toug. O AGyog elvor GTL ®OTA TV TOUQOOREVY| TOV TTQO-
Timov  drohdpartog elvar duvatdv va meortypel %ATOL0
opdlua, omdte N axoprc ovyxévipwon dev elvar avutr
axpLpag mov €xovue vohoyioel BemEnTird.

"Etou eléyyetan | OUYREVIQWON TOU TEOTUTOV dLohva-
TOG WG OGS dAlo ddlvua 1) ovoia, T omoilog 1 ®oBoEoTH-
Ta oL 1) axELPg ouYrEVTRWON gival Yvmotég. To amotéhe-
OUCL TNG OYHOUETONONG EXPEATETOL UE Evay aLBud, o omoi-
og xoheltal Xvvredeotiis Atogfmong (X.A.).

O Z.A. mrolarthaolafouevog ue to xoravalwévro mL
TOU OLOADOLTOC TTOQEYEL TNV OXQOLBY] LOQLARGTNTO TOV TTOLQOL-
orevaobévrog mpotimov drahvuartog. I'vopitoviag to Z.A.
eVOg mEOTUITOV dLahipartog umogovue va dtopBwoovue
OUYXREVTQMON TEOTUTOU dLolipartog oté M moayuatind oe
M Bewontxd, Aaupavousvov vaoyn ot

Av 10 dudhupa €xel .A.>1 elvor opadtepo tov Bewon-
Td VITOAOYLOOEVTOC.

Av 1o dudhvpa €xel Z.A.=1 €xer ovyrEvTomon ton Ue
BewonTinn.

Av 10 dudhupa €xel Z.A.<1 elvan murvdéTteQo Tov Bemon-
TIA VITOAOYLOOEVTOC.

Emouévarg oto muxvdtepa diohdporo voroyiCeton 1
QITOLTOUUEVT] TTOOGTNTA VEQOV TTOV TTRETEL VOL TROOTEDE! (HOTE
a6 2.A.<1 va yiver Z.A.=1. Zt0 0audTEQQ VITOAOYITETOL 1|
axQLPg TooGTTOL TOU OVTLOQRAOTHEIOV TTOV TTETEL VOL TTQO-
otebet oo dudhvua dote ot Z.A.>1 va yivel Z.A.=1.

To ogyavo xai n Teyvixnij TnG uronons

"Evog oyrouetoindc mpoodloplopds, mmws GAOL OL XMuL-
%0( 1EoodLopLoNol, aEyiCel ue ™ deryporoAmpion now Telet-
WVEL UE TOVUG OYETIXOUS VITOLOYLOUOUS KOl TNV TEMRY| EXTI-
UNoN WLOC RATAOTAONS.

Idwaitepong onuaoiog yio ™y emruylo evog OYROUETOL-
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%10V TQOCALOQLOUOU ELVAL 1] TEYVLXT| TS OYROUETOLRNS TITAO-
uETEnong.

To »UpLo GEYAVO TNG OYROUETQIOG ElvaL M TEoyoida, M
omota elvonl €vag yvdlvog BaBuoloynuévog cwivag Tov
HOTOAYEL OF ULOL OTEOPLYYCL.

TTpoy0ideg VLAY OVV TOMMV ELWODV OE TYUCL RO XWON-
wndmra 10, 25 nwow 50 mL ovvnOws. Etvaw €va amho Spya-
VO TO 070{0, OUms, €xel TG OMES TOU AETTOUEQELES KO
«MUO’EL%d».

"Etor m otpopryya O€her taxtny| Almovor. Eefidodote
%o Mrdvete ue palelivn mpoogyovrag vo unv xAeioete Ty
om ™™g otedLyyas. Ivplote v molEg popég dote va
omhwBel 1 Palelivn opordpoppa. Kdvte apuetéc mpono-
TOQUTIRES UETONOELS YLO. VO XOTOAAPETE TO TS UETQE(TOL O
Gy7og Tov dLahvpartog mov kotavaidvetal. Pooviiote, dtav
uetpdre, 0. pdto va. feiorovial 0to YPog Tov unvioxov
mov oynuatiteton (B oty ewmodva
Tou ratOTépw oyfuartog 3.2). H
EvOelEn elvou 1 yoouu g mo-
¥0tOag TOU EQPATTETAL UE TO HATW =
UEQOC TOV UNVIioROL.

—
p—.
a

Zyrjua 3.1: Myvioxog xat Eﬁ_
n évoei€n eivar 20,00 mL. —

Synjua 3.2. Ti évdeibn Oa avagé-
QUTE VIO TIS TQOEIS TQEOYOIOES;
Ano avtés n B yivetar ue ta
udria oty idia evbeia. H A and
xaunioreoa xar y I' amd Yynio-
teoa (25,68 mL n B)

Av 1o didhvpa elvar €yypomuo (6mwe ovpPaiver pue to did-
Apa tov KMnO,) 1 vrdoyer dvoxohice oty avdyvoon
Baite éva paxd M €vov avosttnoo Tow o TV TEOYOON
naw Oafdote. Av xo tdM elvan SVoROAN 1 vAYVmON PETON-
OTE L€ TO TTAVM %L OYL UE TO RATW PEQOS TOU UNVIoROU.

Avotnpeite v mpoyotda xabar (deg now TadQTUa
TAUGLUO TWV YUOALRDV).

-

O yvdAvos owArvag
xaL 1 oTEOPLYYA
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d¢ec xat pvlio quepoloyiov
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AmoevyeTe Vo (ONOLUOTOLE(TE TUKRVA OLOADUOTA ROV~
OV alnaliowv ®oL av Yiver autd vo 0OELGLETE ROl VO
Eemhévete TV mEOY 0L AUECMS UETA TN YOV ON TOUE.

ITow v dpeon yovon Eemhvvere v mEoyoida dvo
POQES UE WMKQEES TOOOTNTES OITG TO TEATUTTO OLAAVUOL TTOV
Ba yonowomowoete. Mg ovtd TOV TEOMO AITOPEVYOVTOL
OQAMLATO TTOV PTTOQEL VO OPETAOVTOL OF XY AaimO TOV
eotuIov dLaAipotog amtd ovoieg oL omoieg Poiorovrol
eVTOg ™G mEoyotdag xa avudgovv eite pe 10 dpaotrd
OUOTOTLXO, E(TE E TO AVTLOQUOTIOLO.

H ntpoyoida yeuilel pe tv forifeo uxov xwviov o 1
AV ETQPAVELD TOV TEOTUTTOV dtolipatog Poioxetal vyn-
AOtEQO amd 1o onueio UNdEV TG TEOYKOIOUS KAl RATOTLY
aVOLYETAL 1) OTEOPLYYO TG, OTTOTE TO OLdAVUOL QEEL QQYA OF
Eva motoL LEoewg. Agv elval amaQaitTo Vo EEXLVI|OEL ot
oy®ou€tgnon amd to onueio undév g mEoyoidag arld
uwrtoel vo EextvoeL na PETA amd auTtd, OQXED VO ONUEL®-
Bet oto UALO gpyaoiag pue axpifeta, wa xor Bo peTpdte
TOV OY?O OV %ATOVOADONKE ooV dlapoQd Telxric peiov
aywn EvOELEN.

Katd ) dudonelo TG 0yROUETONONG RQUTATE KL YVQ-
VATE TNV OTOOPLYYO [LE TO 0LOTEQOD XEQL (YLoL Toug deELdyeL-
0€g) eve ue to deEl x€oL avadevete To dudivpa Tov TwTho-
OO0TE(TE TEQLOTEEPOVTOS TNV RWVIXY| PLAAN).

O mpoyotdeg twv 50 mL €yxovv duaypapuioes xdbe 0,1
mL. Mua xou 1o wdyog tov yoouuwv avuotowyel o 0,02 mL
umogeite va xndvete extiunon uéyol 0,02 mL ( dgg nou o
meonyovpuevo oxfiua 3.2).

e meplmtmon mov B€heTe va eAEyEeTe TNV axpiPelo wog
TEOY OIS UTOEElTeE VoL TN YEUIOETE UE ATLOVIOUEVO VEQD
nal vo Suyilete Tov OYrROUG TOV TA{QVETE 0TS QUTIV.

Zmv ®uping UETENOoN TWEO 0ol TEooBEceTe 0To dLdhv-
1oL oL 1] TOoGTNTOL 0TS TOV ®oTdAAnho dein, ndvte o
T, YO11YOQY], ULETENON TEOOHETOVTAGS Ue ouvey ovddev-
on avd 2-3 st.y. mL oo 1o rpdtumo didivua. “Etol umogeite
va. foeite To meEImoV onueio 0to omoio alhdlel yowua o dei-
%G (teMnd onueio). Emavardfete twooa v uétonon olld
2- 3 mL st to 1eMxd onueio xdvre v moodixy otaydva
- otaydva. “Etou Oa metiyete peyahiteon anpifeta.
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ITpémer va doBel Oaitepn TEOOOYN OTLS PUOAAIDES TOV
0€00g oL omoleg eyrhelovtal oe dLAPOQE OTEVAUATO TG
TEOY 010G, #VOIMG UETA T 0TEOPLYYQ. Ot uoaAides avTEg
QTTOUORQUVOVTOUL, E(TE UE ATTOTOUO AVOLYUQ TNG OTQOPLYYAS
elte He AvoLyIa TG OTEOMLYYOS RO YONYOQES KLVNOELS TNG
TEOY OIS TAVM — ndTw e TO YEQL. [diaitepn mpoooy moé-
meL vo. 000el otV ratavahmon Tov TEATUToU LA UATOG,
ooV amotehel wor TaEAUETO axQLPpElag Tov TEOOdLOQL-
uov. O 0yrog autdg TEETEL VO XUUAIVETAL OTNY TTOAEN YLl
AGyovug owrovopiog weto&v 15 mL o 25mlL.

210 ®atwTEEm oynfua 3.3 TEQLYQdpovTaL Ol CMWOTOL YEL-
OLOUOL %Ol 0 TEOTOG OVAYVMONG TwV EVOEIEEMV TNG TOOYOi-
dag.

O™

L R Swot Béon.
‘ T b Avopis
e avayvwon.

Synjua 3.3: 1)0000¢ yetpLouds tng mEoxoidas »xatd TNV OyxOUETENON XAl
1) 2oty avdyvwon meoyoidas

2t ovvéyela anohovBel vtddeLypa Tov pUALOV NUEQO-
AOY{OU OYROUETQLXIS OVAAVONG, TO OO0 TOETEL VO TNOE(-
Tol o€ ndBe eQyaotmoLonty] Aoxnon.
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O®YAAO HMEPOAOTI'TOY OI'KOMETPIKHX ANAAYXHX

ACHENON......ocooennn
OY®ONETOLROG TOOTIOQLOIOG ...

OVOUOTETTDVUUO ..ooovvvveevencviieeinnie. ... HUEQOUNVIOL EVOQENG....cv v

TURUOL. oo e HgQOUM VIO MIENG
AQ. BEONC M OUADU ..o DGt

METPHXEI>:

Mda delypatog 1 0yrog SLUAVUOATOS  wvvvvveeveieieeeee €N oo, ML
Ay} avdyvwon meoyotdag rererrirennenne. ML

Telxn avdyvmon moyotdog rrieereeeiienne. ML

Karoavdlwon mpotimov Stehbuatog — .........ec..eeee.... mL

Mogloxdmta (M) medTumou SLOATUATOS ..o ZAL

ANTIAPAXH:

YIIOAOI'TEMOZX:

Amotéleopa:

[Hagatnenoeis:
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3.3.1 O&vuergia — AAralperoio
Avtidpdoes EEovoetégmong

3.3.1 a Baoixés yvdoeig

O oyrouetonoels 0EEmv — fdoemv duargivovran og dvo
NOTNYOQLES: TNV 0EVpETEiO RoL GTNV aAraAueTOld.

Me v oEvpetpia mooodiopiCovtal o fdoels. Anhadi
uetgelton 1 woodtTo (0 GY®OG) TOU TEOTUTOU JLAAUUATOS
€VOG 0EE0G, 1 OO0, RATAVOMDVETOL YLO. TV OYXOUETONON
wog olxanig ovotag mov meQLEXETAL 0T0 dLdAvua dyvw-
OTNG TEQLEXTLRATNTOC.

Me v alxalpetroio tpoodlopitovtal To 0E€a. Anhadr
uetpeitow 1 moodmra (0 GY®0g) TOU TEOTUIOU SLOAIUOTOg
wog PAong, 1 omolo. ROTUVUAMDVETOL YLOL TNV OYXROUETONON
wog 6ELYNE ovolog ov TTeQLEYETOL OTO eEgTalouevo dLdAvua.

XoQoxTNOLOTIRG WOS OYROUETONONS €EOVIETEQMONG
elvar 1 xoumoAn oyrou€ronons. Avti eivar M yoomuri
mopdotaon g Tuis tTov pH tou oyrouetpovpevou dLaiv-
UOITOG O€ OUVAQTNON UE TOV TQOOTLIOEUEVO GYXRO TOU TLTAO-
d6m. To wodivapo onueio g avtidgaong, cov teMrd
onueto mAéov, mEoodLoQileTor Yyooprd eite pe ) yoMon
evog delnt eite pe ™ xofon €vog xatdhiniov oQydvou
Omwg elval T0 TEYAUETQO.

H amndroun petoforr] T1ov yomduotog tTov deixtn 0To TeAL-
%0 onueio eEaptdro:

1. Amo ™ @Uon xou v ToodtnTa Tov OeinTn

2. Amé v 1ox0 Tov 0EE0g na TS PAong

3. A76 ™) OUYREVIQMOY TOV TEOTUITOU %Al TOV QOGS eEETA-
on drohdparog.

H »Aion g »aumiing oyrouétonong eEaprdton otd Ty
LoYU RO T OVYREVIQMON TOV 0EE0C %a TS PAomng.

O 0Y?rOUETENOELS EEOVIETEQMONS OLAXQIVOVTOL OF TOELS

NOTNYOQIES:

a. Oyxropéronon woyvengs pdaong ue mpdtumo didivua Loyv-
00U 0E€0g

B. Oyropérgnon acBevovg Pdong pe modtumo Oidhvua
Loy VEOY 0E€0g
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Oa umogovoaue va
Eovue  mal  xouTVAES
oyrouetofocwy aclevovs
o0&éog ue aobevij fdon xat
avriotoopa, alild Adyw
TOV YEYOVOTOS OTL TA O)YN-
uantoueva diara xatd
TG avridpdoeis e5ovdeTé-
owans vogorvovrai, moa-
KTUIRA ATOPEVYOVTAL.

88

y. Oyropétgnon aocBevovg oE€og pe mpotumo ddivua
woxveig Pdong

Katd ™ oyropgronon mg avotépom o TeQImTmong To
1oodvvapo onueio Potoretar omv tw pH = 7, g P mepl-
TTwong Poloxetal OtV GELVT TEQLOYT] RO TNG Y TTEQITTMONG
oy ohxohxn TeQLOYY. Avtiotouyo o rdfe meQimTmon
EYOVUE KO TN UETOTOITLON TNE OLYUOELOOUS HOUTUANG.

Zt0 RATOTEQW OYEILAYQAUUOTO ROUTUAGY divoviow oL
YEVIREG NOQPES TNG EMIOQAONS, LOYVENS PAONS €7l LOYVEOU
0E€0g ®aw LoYVEOU 0EE0S el LOoYVETNS Pdong aviiotolya o
ouvdoton pe Tig Tuég pH.

Synjua 3.4. Kaumiles oyxouéronons 1oyveov o&éos

ue poTvmo drdAvua 1oxvers fdons

i
I\\\ e It

T ! —

el B LW HEY

Synjua 3.5. Kaumvdes oyxousronons toxvers fdons

ue weoTvmo didAvua toyveov o&éos
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AmS ™) PooPn TV ROUTVADY QaiveTol 6TL 600 UeYUAU-
TEQN €lvOL 1) OUYREVIQMON TNG OYXOUETQOVUEVNS OVOTOg
TG00 UEYAAUTEQO ElVaL TO ROTOXAQUEPO TUT IO TG ROUTTUANG
OY?OUETONONG RO ETOUEVAS TO LOOOVVOUO ONUELD ElvaL TTLO
OOPEC.

3.3.1 g Ilporvma dralvuatra o&éwv

Q¢ medTUITa SLAVHOTA OEEWV XONOLUOTOLOUVTOL 0TV
oEvuetolo LoyVEd 0E€a Gmwg elvor to VOQOYAWELRG OEV,
HCI, »ou 1o Betind o&v, H,SO, ta omola mapaorevdlovio
ue natdAinkeg agoumoelg murvav oE€mv. Ta oE€a autd
ovTldQOUV TAEME He TS PAOELS %L TAQEXOVV TOOIGVTQ
avtidpaong mov dev vdgorvovial.

Fevird ta 0E€a mov yonowomolovvial Bo mEEmeL va
elvan otoBepd, un wTnTrd ®oL TO GAATOL TOUG VO (VoL
eVOLIAUTA RO VO, UMV TOREYOVV 0EELOWTIHES dRAOELS.

To viTend 08V Aoym ™ 0EedwTng Tov dEdoNg ato-
pevyetal vo yonowomowmbeil. To vdoYhmwERS 0EU eilval
EXE(VO TTOV YONOUOTOLEITAL TEQLOCOTEQO YLOL TNV TTALQOL-
oxev TEOTHTTWV OLahupdtmv. AVt O WREES CUYREVTOM-
oelg »ouL o Bepuorgaota meQudAlovtog moaxtivd dev
elvon tmund. Emiong eival povompmtind ®ow oxmuatiCel
evdudivta diata av eEoupeBoiv To dhato tov AgCl nou
Hg,Cl,.

3.3.1 y Hoorvma dtarvuatra fdoswv

Ta mpdtuma droahdpota twv PAoemv oty ahlxaluetoio
mopaoxevdtovral ovviiBwg ue Loywon otepeot vOROEELdIOV
Tov varpiov 1| rahtov (NaOH, KOH). H @ula&n tou yiveton
o€ QLdieg molvatBuleviov xal 1 Toeapovy Twv dtelvpdrwy
QUTAV O€ YVaMvo oxeln 1] OtV TEOY0IdO TEETEL VO OTTO-
QeVYETAL, YLOTE TA XOVOTIRA OARAMO OVTLOQOTUV UE TO YVOAL
%Ol OYNUOTICOVY TUELTIRA AAOTOL TTOV SLOPEMVOLVY TNV ETL-
PAVELQ TOV YUOAMOU.
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3.3.10 Aeixres o§vuetoing - adxaliueroiog

O deinteg oEvpetpiag — ahlrahetolog (TowToATIROL
delnteg) elvor ®vElmg 0QYUVIRES OVOTES TTOV TO QWU TOUS
eEaptdtan amd 1o pH tov dtodipatog oto omoio Potoxro-
viow. H petafoly] tov xo®duotog twv ovoLdv vty SelyveL
mepimov ™) T} Tov pH tov drahvparoc.

Avdhloya pe ™ ynuxy tovg ovotoon Oloxpivovtal og
a00evi] oE€a na 0.oBeveic fdoels.

Eniong avdioya pe tn puetafoly tov yomuotog dtongi-
vovtol o€ deinteg mov eupaviCovy o diapoeTind Yw-
LLOLTCL ROL OE EXEIVOUS TOU TUTTOV A QmUOS-EyXomuogc. TLy.

Hin + H,0 « In + H0* (H")
XoWuo 0E€0g xowua Baong

In + HO o InH* + OH
xowua Baong XOWOUOL 0EE0G

O mpwrtohvtixot deinteg TaEivopoivral o€ tEeLs OuddEs:

® 311C afw-eviOELg OV PeTARAAAOUY TO YODUO 0TO GELVO
meQLPdrlov nau petarpémovral atd gubot og xitpLvol
ue v avEnon g T Tov pH. Qg mopdderyna avape-
QOVTCL TO TOPTOXAAGYQWWO Tov uebuliov (MAravBivn)
%ol 70 €QUOES Tou pueBuiiov.

® >tc @Balgives oL omoieg elvol AyomUes O EMUPOOS
OBV TTeQLOYN 1Ol TOQOVOLALOUV SLdpOoQa XOMUOTO O
olnolxd mepifdihov. Ou deixteg avtol eivor diaiuvtol
oty awBavory. Kipua aviutpdonmog eival 1 gotvolo-
POaAEIVY.

® >tc oovhpovopBareiveg oL omoieg petafdilovv To
xowua toug og dvo megloxés Tuawv pH. Mia otv 6Eivn
%o e A oty eAagpeag olraiuxy. Kiglo avturod-
owmog eival 10 €gUOEAS TS POALVOANG.



