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XPHZIMA AEAOMENA

ATOMIKEG MGTEC: H=1,C=12, N=14, 0=16, Na=23, Mg=24, S = 32, CI=35.5, Cu=63.5, Zn=65

ztaBepEg nAektpoAutikiic Siéotoonc:
KeHscoon = Knhs = 1,8%10, Kucoon=1,8x10™ , Kucn= 4,2x10™%° , KHF =6,8 . 10"

[pappopoplakdc dykog aepiwv o Kavovikéc SuvBrikeg = 22,4 L

OAHTIEY
o Emtpémeron n ypAon névo un TPOYPAURATISGHEVIIG UIOAOYIOUKAS PNXavAg Tou

v

dEpet ) odpayiba tou oyoleiou.

° Naypadete pe peAdve pmhe.

° Aev emurpeneton n Xprion SlopBwrikol vypol 1l lopBwrikiig Tawviag.

° Na ypaete TI¢ anaviicsl ooc oto efetootd Gokipo, otov Kevd XWpo, peTd
onod kaBe epwinon.

° No peletrioste pe npoooyn thv EKDWVNON TWV EpwTHOEWY Kal vor QOVINOETE e
cadrveLa.

° No ypddere KAOAPA kot EYANATNQSTA.

e H AOAIEYZIH TIMQPEITAI AYZTHPA

To e§etaotikd Sokipto amoteleitol onod Sekoevvio (19) o=hideg, nephapBaver
plo pépn AY, B ko I ko BaBpoloysital suvoliké pe sxortd (100) povébec. ‘
No araviioete og OAeg Twg epwTHoELC Kot oTor tpia pépn tou efetootikol Sokipiou.

AEN ©A AOGOYN YMMAHPQMATIKES OAHTIES ‘H AIAZADHNIZEIS




MEPOX A": Epwtioeict 4

No artave)oete o€ OAEC TIC EPWTNOELC 1 - 4.

KaBe opbn andvinon poaBuoloyeital pe 5 povadec (cuvolo 20 povadeg).

Epwinon 1

A.  Noaypdete 1o eibog twv Slapoplakwy SUVEIEWY TOY QVOTUCOOVTOL QVIESH
OTQ HOPLE TNE KABE LOEG OO0 TIG TILO KATW QUGILEG
i. H20: \/(g}sgd{) vig J
it. HBr: &‘(\\UU\)
iii. PH.3: G (\Ej o C 3% {)' 'j’i__, ) {uov .1,5)

B. Nakatardfere T nio kdtw ovoieg katd osipd alEnong touv onpeiov fEoewg,
dikatoAoywvrag mAfpwe TNy katataln nov Ha Khvete.

i. CH3CH3 ii. CH3CH,CH,CH; iii. CH3CHCH;,4
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Epwtnon 2

A. Na urtooyioete tov apBpd ofgibmong Tou P oTig 1o KETW XAHKEG EVIOELS:

i

i, PHs i, NazPO2 iii. Py0s (ov .1,5)
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B. Na Bpeite toug ouvteAeoté g Mo kdww ofatdoavaywyikic aviiSpaoncg, Seiyvovrag
TG petaBorég twv apBpumv ofeibwaonc kat va ripoodiopioete to o€albwrikd Kat 1o

AVOYWYLKO GWLA. R2 5 o dulem
"‘2/’/f_\ F
- 2 FeCly + HS 3, 9FeCh + 45 +9HCl (pov .3,5)
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. Epwtnon 3

A. Na avodépeTe TOLEG otd TIG Mo KETw NPOTACELS elvar opPEg kot TToLeC elfvan
AavBaopeves. Na Stkanoloyijoete Ty andviner cag pove otn nepintwon &,

a. Av oe 1L daAdpartog HCl pocBécoupie vepd, To pH tou aufdvetal. Z .

% B. H epdraAdwon twv agprobywy avauktikidv yivetal oe cuvBhkeg YmAig rieonc
KoL xapnAn g Beplokpaciag. =

‘a y. To [nuea NifOH), Siahberal oe SidAupa NH3. ... P .
Lo frf = QEJ
6. AdAupa NaClO; 20% w/w e Stadutétnta 100g / 100g H,0 eival
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i y Boopuper HeZ o vadoy (Hov .3)
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: B. Toagdtnta 25,6 g tou aeplov XO, kotahapBdvel dyko 8,96 L ve ouvBrikeg S.T.P. ‘ii{;
(To ypappa X Sev eivat o repaypatkd otpfBolo Tou atoyeiou). No untohoyloete
a: oxEUKY aTopkn pada tou otoxeiou X.
; . (pov .2)

A5 b ¢ 96 L

o - S Ry
Y =k 2%k '
Yo+ Moz ¥+ 2.UE 64 (.5 ¢)

o %23 - Ny Y =32




Epwinon 4

A. o Y& 400g vbatiko? Swhbpatog NaOH nepiéyovrar 48g NaOH. Na urtoAoyioete thv
% W/W TIEPLEKTIKOTNTA ToU SLaADpaTOC.
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B. Not umodoyioere T poprakdtta Stadbpatog NaCO; neplektikénTag 2,12 % w/v.
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B. e kAeloto Soxelo amokabiotatal n akéAoudn Xnilky wopponia:

CO(g) + 2H2(g) by CHgOH(g]
a. lMpog rowa xkoteBuvon Ba petakvnBel n Béon fnq XNEUKAG looppoTiiag ov:

I. AvénOel n nleon eAattivovrog tov dyko Tou Soyelou: aﬁ;\cﬁ ...................

(:Lﬁ 0 Sy )

{pov .1}

Il. NpooBéoouye oto Soxelo CHzOH: ... R {)..tdf.%.s.()...: ..................

B. Av ehattwBei n Beprokpacia n wopporia petatoni(etal mpog Segid. H o navw
avtibpaon eivat eEwBeppn 1 evd6Bepun; Na SikalohoyoeTe Ty amdvinal) oag .
(pov .1}
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MEPQI B Epwinoewg 5 —10
Na ataviioete og OAeC g epwifoeg 5 - 10.
KdBe opBR andvinon Badpohoyeital pe 10 povdbde (olhvoho 60 povideg).

Epwtnon 5

A. Alvovtal miwo kdtw, ot akOAouBeg MelpapaTikes Srodkaoieq :

. Ye SokiaoTiké cwhrjva mou nepléxet oteped NayCO3 mpootiBetal idhupa
CH;COOH.

B. & SOKAOTIKG CWARVA TOU TEPLEXEL PKpd KOPATL Zn TipootiBerat TUKvO
Sudhupia H2S04 ko otn cuvéxeta Beppaivetal.

y. Ze SoKHOOTIKG cwArva Tou Tiepléxet oteped Ca mpoor{Betal H,0.

Y& GAEC TUC TLO TIAVW TELPAHATIKES SlabiKUoles eKAUETAL AEPLO.

Ne ypdubete o Xnptkd THro Tou aeplou ou exhbetat oe KGOe epimTwon Kok Eva
Tpdrto avixveuong yla to kabe agépto.
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B. T& pio opdida podntev §66nkav to akdrouBa Tpia StoAdporta oAGTwy oE Tpla
Sladopetikd Soxeio A,B kot I ota onolo Sev urtipyav ETKETES:
PH(NO;);, PbClz, NHaCl

Ot paBntég eixav otn S1dBeot) Toug Ta akdAouba SaAUpata ovidpaotnplwv:
HCI , NH;y ko HNO;,

Na riepypdiete v nopeia ou akoholBnoay ot pobnteg XPNOLUOTIOLIVTAS HAVO
560 otd T IO FEVW avTSpaoTipld WOoTE VA SLTiLoTHEOUY TO TIEPLEXOHEVO TWY
Soxelwy A,B kot I onpetdvoviag 1o avildpaoTiplo Kat 1o N avES AMOTEAECHO OE
k&Oe mepintwon (Sev elval anapaitnto v ypdrete Tig oxsrtxéq YNHLKEG QvTIdpdoELs).
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Epwinon 6

Mafntéc tne B’ Avkeiou extéAeoav ta akéAouBo téooepa newpdpara (1,2,3 ko 4).

Mt 10 KoBéva amd ta relpdpara vo ypadete TLg XNUIKEG avTLOPACEL TIOU
npaypatorou}Onkav kat 5o rapaTNPRoEL ToU £KOVOLY KOTGL TRV EKTEAECT) TOU

K@Be melpdpoTog . {uov. 10}

Nelpapo 1

Se Sokylootiké owhiva rou neptelxe piopata Cu mpocbecav v kvo Stahupa HNO;.
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Melpapo 2

e SOKIHOOTKG owhijva rou repteixe StdAupa vitpikol otbripou, Fe{NO;3)s, mpooBecav
replooeta Stahbpotog NH3 kat ot cuvexela ipéofecay SudAupa vitpkol oféog, HNO;3,
péxpt va tapatnpnOsl cAhayi.

3 -
Fe(woj)} T Fﬁ(um)s\f, + WH, M é”“cjjﬂj
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Netpopa 3

& SOKIUAOTIKG WAV TOU TIEPLEIXE LKPI TTOOOTNTA otepeott NH,Cl, ipooBeoav
Stdhupa NaOH, Béppavay kat otn cuvéxela mAnoiaoay SnONTIKS xaptl EPROTOHEVD
pe @awolodBaheivn.
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Meipapa 4

e SOKLAOTIKG GwARva TTow Heplelxe rdAupa viepkol apyiiou, Al(NO;);, ipéoDecav
nepIkéc otayoveg ubpofetdiou Tou vartpiou, NaOH kat otn ouvéxeta neplocela
SwAdGparog NaOH.
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Epwinon 7

A. . Na uroloyiogte T ] pH tewv mo katw dteAupdtwy {pov .4)

l. Authupe Mg(OH), 0,005 M

Mg (0‘4)2 _ N\dl‘r + ?fcf'lf\m c{ z'flj
000y =g oed g5y
Pom ~ - (Uef)}o'if:_Q (Off‘j) e g_,i;:j‘%‘ ! ff)

Il. Adhupa appwviag To onolo nepléxet 0,068g NH;z ota 100ml tov.
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B. Na urodoyioete T poplakotnta Staddpotog HNO; pe twn pH =4. (ov .1}
Ao, s T oo, (6,28 )
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yv. Noypddete o oeipd adfnong e tyg pH ta o kdtw OOPOPLEK
StaAddpara: :

HNO; , HCOOK , HSO, , HF ,Kd
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B. o. Evo ard To muo kétw Stadbuato Sev elvat puBputotikd. Na Bpeite nowo tval kat
va Sikaohoyrioete yiorl Sev givan pubpoTivd,

/’ﬁ__z—"_*‘“a‘____‘
CH3;COOH/CH3COONa , / HCI/NH,C ,) NH3/NH4NO3,  NHz/NH4CH

(Q S v ) (pov .1,5)

N JO()MF“\ ord .’\(Da Lppy o MO (¥yepu
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B. I. N urtohoyloete v nioodtnta og ypappapie HCOONa nou MIPEMEL VL

nipooteBolv o éva Aitpo StahUpatog HCOOH 0,1 M wote va mpokUet
pUBLLOTIKG SLddupa A pe T pH=4 (n petaBodr] tou bykou eivon epehntéa).

- . i {(pov .2}
[ uf)= \ld§ S."L (0)5,1)
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P 65; g L )
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Il. Av oto o Tidv SidAupa A tpoaBEgoupe vepd, to pH Ba avinbel, Ba pewwdel
i Oo mopoapeivel o 610; el b

(Q f;x} (pov .0,5)

Epwinon 8

A, AaBétouns HoS0, neptektikdTTag 98% w/w ko rukvotntag P =1,84 g/mi.

[. NourtoAoyloete T ouvKévrpwon (mol/L) tou o&og. {ov .2)
| 00 q8q de W00, =48
P N i‘ ‘ Oa 6}- v L ' ’J
v ! ’ T (e J
L 2l ] a )
gk ,\ff s 3sat ;?69 j £ Er’) |
- Lo

~e (905 )
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ii. No uroloyicete mdoov dyko atd 1o o mdve ofd araitelto yio v
rapaokeur 200 mi Stchdpatog HaSO, 2M. {uov .1,5)

WO 0wl s
900 wf X

\DOO“\Q lg,['ﬂmi@ 2 o= 2 gl {V\.aj({
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Q_wg g X—= QL f"‘“ﬂ@— (O & S/‘J)

Koppdtt tawiog payvnoiou Mg, aviédpoce mijpws pe 200 ml Swadvpatog HC
dyvwotng LopLekOTNTOS.
Atvetor n ynuikj eflowon: Mg+ 2HCO  — MgCh + Hp

Av rapdxBnkav 8,96 L aepiou va PpeBoiv : {pov. 2,5)

e e ghak sy

T

i, Néooypaupuapia MgCly, napayBnkay;
A ;

e (%)

Ang 6"1:)\‘}(&,&0}1 {?’P\ic\ c-"\,-*';r[P@n«\)

Uy My el s 9ha 2352 4 (gesp)
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ii. H poplokdtnta tou Stardportog HCL mow aviédpaoe.
MG CTUREIP ST 2 Heg o 0 ¥ . /4 f‘—?, S‘r’}

C = 0 e Llfg "
v bf ) (05 '1(\'—-)

= ok (o)

No SnAtoeTe Toleg amnd Tig akoroubes Sladtkaoieg, og o oykopétpnon, obnyotv
oe o dAUO OTOV UTOAOYIOUG TNG CUYKEVTPWONG TOU QyVWOTOU KO TTOLEG OXL. ZTIG
nepUTTWoEL; odGANaToS va avadEPETE €dv To oddipa eivat Betko A QPVITTEKG KoL
v SIKALOAOYNOETE TV ATAVTICI OUS.

(nov . 4)
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0. Tipw aréd TV oyKOPETPRon, N kv dudhn Lemdévetart ECWIEPIKA PE OIOOTOYHEVO
VEROD.

AT J VP Y E d‘ePﬂ < ( 4 IJ]

B. Katd v petadopd Tou ayviotou and 1o olbmvio oTNY KWVLKY ddin HEPLKES
. oTayoveg MEPGToUV 6w ano TNV GLdAn.

: Y@\ra‘ﬂ.u poft v e
!
L At Tl W PR TR od / Aoy (VD
| 1@4.‘ ¢ in \607<>e=v’J wes YT V)Y
- PO P d\)/)"d’)v’! {)w’\m}
i - [ 20
i ¢ B ARV VS BN SR U\Q,%) {U‘VQ ?Y‘Q rJ)

- y. To StdAupo Tou ayviotou avappoddrat [e albwvlo, 10 onoio oA elye
2 femAuBel e anoctaypévo vepo.
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< j 2 gtf}J u(_f L Dﬁ(’il\-i i ed

i - e

- PHCPUT PN g ST W Rn D
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m« Epwinon S

m A. ‘Evoag Seiktng HA €xel otabepa Sidotaong Ks=10". Z& ubatikd SidAupa to xpwpa

4 Twv poplwv tou eivat kiTpo KaL T Xpopo Twy WOVTWY Tou HIAE. (pov . 1,5)

*‘“ L. No Ppeite T Lvn extpomig tou SeikT.

f i “rfpu(c) vl = mf:/] o L —> 2,2 3-

il. Moto xpwpa Bo éxet StdAvpa tou Selktn pe tyun pH=1; RAWMZA89vE
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B. No GULTTANPWCETE TIG TUO KATW XNUKEG OVILOPACELS: {prov. 4,5)
MgO + HCI —— l\}\a U?_ n H)’_O
Fe + HCI S (:E"OL — \_}?
a K O S '-U'
NaOH + HaPOa  ——— o, PO, - W, 0 e
CaCO3+ HCI —— . o .
CJJAL -+ CO; + H, 0
I. Na vnohoyioete T iy pH oTLg 10 KEATW NEPUTWOEL, | (nov . 4)

o. 100ml StahGpatog CH3COOH 1M apawwvovtat pe 100ml aneotaypevou
vEPOU.

AN, u\fef il mu[)& z ('-« )
10e wl =04 sl "o
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V= q&ism,,lf, , . H(G, (}, qu f"‘t.‘f@- &7 S»\_)M(f-j - . '-— )
- : 3

B. 25 mi whdpatog HCl 0,6 M avudpolv pe 25 mi StoAvparog KOH 0,2 M.

HE +  eouw >l o pHu

P g - / SUD Y 4
B R - o Pt \: ' &
f\'ﬁ“g[‘ f’ﬂ({.{) ()“3‘\_? ¥ ) [ 5/ 4 [V &y
—_— . ' P . e ) ‘ -
\M G ; Ul ¥ Gudy

X = U2mk 0o -

¥y . ; ) )
— T Wy Cuo S, (=9 L
500% ' fv% '

1 ! =0 PH= /(u vy = JJ'.@. 12 o ()
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Epwinon 10

A.  Te KAewoto Boxelo 2L etadyovrar 0,6 mol HClkat 0,5 mol O, o Beppokpaoia 6%, wote
v ripaypatonouBel n avtidpaon :

AHCI(g) + Ou(g) © 2Ch(g) + 2H.0(g), AH <0

METE TV QROKATAOTHON TNG XNHUKNG wopportiag oto doxelo meptexovial 0,2 mo¥&

Cly.
a. Na Bpeite tn ovoToon o mo® Tou PEYUUTOS 01N XN KL toopportia. {pov .2)
L HUY + U, == 2. (4 W 7 Zil, d
(.?\()’):\\tu \.}) (, l)J hY O (}
“”'/f‘“\" Q g1 gL gt 1 ¥ D/ Z(
i o e

B. Na umtoAoyicete T otafepd K ng mo rnévew aviiSpaong ¢ outr T Beppokpasia.

- L Al 2 2
| Can) L] 0" 91 i (uov .2)
‘ﬁ(_ = = . o = - s = ,j.._m- - S
I‘L :‘““E} ’ ur.—i?‘ll {}i;L{ ) 1'{2, L(j 2"'
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y. No Bpeite v anéboon g 1o mévw avtidpaonc.

(pov .1)
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6. No avadépete g Oa ETUPECOTEL N O

n6doon TG ovTidpaong, QIO TLG TUO KATW

petaPoreg. Na SIKOALONOYOETE TV aravInan oag. (pov .2)

i, Av auffjooujle TNV THECN OTO Soxelo.

[ A
Jl\ £ —> DA Jlj»d F‘JQD_ — de, 7 sy l e%(\u[ufmﬁ

(L) (o2 ) (G 5v)

ii, AvmpocBeooupe uSpatpous.

J Do) = opr g —

(s, 3%y (424¢ (” “r)

\1' = U-[{J v )

Nao. SnAWOETE KoL VO SLKaLONOYN OETE KOTA GO0 1 CUYKEVTPWON TOU Cl, o pelwBEel,

Ba owénBel ) Oa napopeivel n dla oto Soxelo, av pougoupe TO olOTNHO.

(’0‘ L'/;J) (pov .1)
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Alvetan o kdtw po apdidpopn avTiSpaoT) KL oL TIHEG TNG oTaBepdC XNHKAG

loopportiag K Tng avtispaong o€ 600 SLPOPETIKES Beppokpaoieg.
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IVIEPOX I': Epwtioeig 11-12
No anaviioete o€ OAeg 11§ EpWTACELG 11-12.

KdBe opB1) amdvenon Babpoloyeiton pe 1.0 povébeg (oOvolo 20 povédeg).

Epwtnon 11

X ypadiki napdotaocn mou Sivetal o kdTw maploTdveToL n HeTaPoAl) g TG
pH katd t Sidpketa g e§oudetépwong 40ml Sloddpartog HOVOTIPWTLKOU 0EEwC, HA,
He ubatiko Stadupa vbpogeldiou tou vatpiou, NaOH, 0,08M.
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a. Na xapaktnpioete to of0 ou xpnowonotiBnke yio TV mo ndvw OYKOUETPNON
WG TPOG TNV LoX0 TOU WG NAEKTPOAUTNC.

(X rawg_') @ X I”J (nov .0,5)
3
B. Na avadépete téooepa anapaitnta dpyava oTo Epyactrplo mou xpnotpomou)Bnke
KQTA TNV T TTavw OYKOUETPNON. (pov .1)
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v. Me Bdon tnv kapdin, va SWOoeTe Katd Mpooeyyior Ta opta tng Tng pH g {mvng
gfoudeTépwong Kokt Tyl Tou pH oto onpelo woduvaptac.
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8. No e€nyfoete yati n tyai tou pH oto wodtvapo onpeio dev etvan lon pe 7.
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£. Na elonynBeite Tov kKaTaAANAGTEPO oIl TOUG TELo KATW Selicte( ylortny o fdve
OYKOMETPNROI) Kat va StkalohoyjoeTe TV IOy 00,

(pov .1)
AgiKTng Zwvn EKTPOTUAG
QaworodBaleivn 8,2-10,0
Kitpwo ¢ aidapivng 10,3-11,7
HAtavBivn 3,1-4,2
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n. No urohovigete ) otoBepd NAEKTPOAUTIKNG SLEoTOONC TOU 0E£0C OV 1} OPXLKH
o pH =3. {Hov .1}

; o b = ¢4 -9t Md = IV hQZGJ

() 1E
(457
0. No urohoyioete (Oxt o6 TV KAproAn) T Ty tou pH tou SLAULOTOG TPOG THY
Oroia TEIVEL AGUPNTWTIKG, HETE TO TEAOG TG DYKOMUETPIIONG. {(pov .1)
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L. Na urtohoyloete T Ty Tou pH {Ox1 ard v kamtiAn) tou SLOADLOTOG GTNV KWVIKH
$Léin petd ty poodijkn 20 ml tou pétpou.
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Epwnon 12

Se kpdpo xohkoU{Cu) — peudapyipou(Zn) npooBétoupe X mi apatot HNO; 2M péxpt
rfjpouc Stéhuorg tou. Ard v awvtidpaon eAsuBepwvoviat 6,72 Airpa agpiouv{oe K.Z).
st Sidhupd rou oxnpatiletar npootibeton neplocela StaAipatog NaOH, OTIOTE
oxnpatietat ilnpa palag 29,25 ypappapiwy.

(pov .10}

a) Noypaete GAeg TIG XNHKES EELOWOELG TV avTdpaoEwY Mov TIPAYUATOTIOLOVVTAL,
() 3lar Rup g 3 Co (W0y) = 2NG o 0
¢ ) 32 & Gap WO =2 32, (voy), + 2N+ Heo
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3,01) =21,
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B) Na unohoyicete v ekortostaio katd pdla clotaot Tou gpapotog Cu—12Zn.
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v) No unodoyioete o X ml tou Staddparog tov apaiol vitpikol oféog 2M mnou
arattiBnkay, yio tny rAnpn dtaAutonolnen tou pilypotoc.
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