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ATtopikég padeg: H=1, C=12, N=14, 0=16, Na=23, Mg=24, K=39, Fe=56

2100£pEG NAEKTPOAUTIKAG B1d0TAONG: KCH3COOH = 1,8x107° KNHs = 1,8x10™
KHF = 6,8><1O'4

Fpappopoplakdg 6ykog =224 L

OAHTIEZ

To e&eTaoTiKO dokipio BaBpoAoyeital pe EKATO (100) povadeg.

Na atmravrioere Kal Ta Tpia pépn A, B” kai I Tou dokipiou.

Na ypAWeTE TIG ATTAVTIOEIG OOG OTO ESETAOTIKO OOKiHIO, OTOV KEVO XWPO, META
a1rd KAOE epwTNON.

EmiTpétreTal n Xprion MOVO Un TTPOYPAUMATICOHEVWY UTTOAOYIOTIKWYV NNXOVWV.
Agv eTITPETTETAI N XPON CNUEIWOEWV CE OTTOIOSTTOTE HOPPI).

Agv emiTpérreTal n Xpron d10pBwTIKOU UypoU 1 S10pBWTIKAG TaIvViag.

Na HEAETAOETE PHE TTPOCOXN TNV EKPWVNON TWV EPWTHOEWV KAl VO ATTAVTACETE
ME Ca@nveia.

Na ypagpere KAOAPA kai EYANAITNQZTA.

To e€eTaoTIKO doKipio atroTeAgiTal atrd 12 oelideg.

AE ©OA AOOGOYN ZYMMNAHPQMATIKEZ OAHTI'IEZ 'H AIAZA®HNIZEIZ

KAAH ENITYXIA




MEPOZ A’
Na atravrioete og OAeg TIG epwTROEIG (1 — 4).
Kafe opBn amrdavrnon BaduoAoyeital pe 5 povadeg (cuvoAo 20 povadeg).

Epwtnon 1
AloBéToupe didAupa NaOH 10% k.o. (w/v).

a) Na uttoAoyioeTe TN HOPIAKOTATA TOU OIGAUPATOG. (M. 2)

2e 100 ml diaAuparog NaOH trepiéxovral 10g NaOH

1000 x1=100g NaOH (p. 1)
1 mol NaOH 40g NaOH
x2= 2,5 mol NaOH 100g NaOH = NaOH25M (u.1)

B) Na utroAoyioeTe Tov OYKO TOU TTIO TTAVW OIAAUMATOG TTOU TTPETTEl va apaiwBei, yia va
Tapackeudooupe 250 mL diaAupatog NaOH 1M. (M. 2)
e 1000 ml diaAvparog NaOH trepiéxerar 1mol NaOH

250 x3=0,25mol NaOH  (p. 1)

2g 1000 ml diaAvparog NaOH trepiéxerar 2,5mol NaOH
x4=100ml| (p. 1) 0,25mol NaOH

y) Na kataypdyete 4 6pyava TTou Ba XPpEIOOTEITE yia TNV apaiwon Tou dIaAUuaTog. (4. 4X0,25)

OYKOMETPIKA QIAAN, XwvVi, yudAivn pdpdo, udpofoAéag.

Epwtnon 2
A. Na avagépete TTwe Ba petaBAnBei To pH (Ba augnbei, Ba peiwbei 1 Ba TTapapeivel To id10)

KATA TIG TTIO KATW B1adIKATIEG: (p. 4X0,5)
Q) Z€ aTTO0TAYUEVO VEPO TTPOCBETOUNE SIAAUNA VITPIKOU OEEDG.
Oa pEIWOEI.
B) Ze didAUpa udPOEEIdiOU TOU VATPIOU TTPOCOETOUE ATTOOTAYHEVO VEPO.
Oa pEIWOEI.
Y) O¢puaivoupe avoiktd doxeio TTou TTepPIEXEl DIGAUUA apPwViaG.
Oa pEIWOEI.
0) ¢ didAupa HF/NaF TpooBéTtoupe pIKpr) TTOOOTNTA UBPOXAWPIKOU 0EEOC.

MpakTika 8a TTOpapeivel To idlo.



B. Aivovtal 1m0 Katw o1 oTaBepég didoTaong TpIwv OEIKTWY, A1, Az kal As.
Ka1= 107 Ka2= 10" Kas= 1073

ATO Toug OcikTeg A1, A2 Kal Az va €TTIAEEETE TOV TTIO KOTAAANAO yIO TNV OYKOUETPNON
dlaAUuaTOog OgIKoU 0&€og XpnaolpoTrolwvTag didAupa udpoteldiou Tou vaTpiou wg PETpo. Na
OIKAIOAOYNOETE TNV ETTIAOYR OQG. (M. 3)
O KA: gival o 1o KaTdAAnAog d&ikTnG S10TI N {WVn EKTPOTTAG TOU OEIKTN EUTTITITEI OTNV

dwvn £EoudeTEPWONG TNG KAMTTUANG.

Epwtnon 3
Na TOTT0BeTAOETE O OeIpd augavopevng TIMAG pH Ta TTapakAGTw OdloAUpaTa, OAA ME

ouykévtpwon 0,1 M. (p. 5X1)

A.NaOH, B.CHsCOOH, I.NHs, A.HCI, E. CH3COOH + CHsCOONa

HCI, CHsCOOH, CHsCOOH + CHsCOONa, NHs, NaOH

EpwTtnon 4
(a) Na utrohoyioeTe T0 pH TwWV AKOAOUBWV OIOAUPATWV:

(i) CH3COOH 0,25M (4. 1,5)

[H*]= /Ko&.Co&=/1,8.10-5.0,25 =2,12.103mol/L = pH =-log(2,12.10%) = 2,67

(i) Ca(OH)2 0,02M (M. 1,5)
Ca(OH)2 Ca?* + 20H-
1 mol 2 mol
2¢e 1000 ml 0,02 mol x= 0,04 mol

POH = -log[OH]= -log(0,04) = 1,40
pH =14 - pOH =14 - 1,40 = 12,60

(B) Z& €va doxeio pe EUBOAO €xel ATTOKATAOTAOEI N XNUIKA 1I00pPOTTIa:
SO2g + NOzg =—= SO3@ + NO( AH <0

Na ypdyete av n ToodtnTa Tou SO3 Ba au¢nOei, Ba eAaTTwOEI A Ba TTapaucivel idia,

oTav: (M. 3X0,5)
(i) MelwBEi 0 Bykog Tou doxeiou e aTabepr) Beppokpaaia. Oa Trapapeivel idia
(ii) aug¢nooupe TNV TTooOTNTA TOU d10gEIdiou Tou alwTtou, NO2, ue oTabepr) Beppokpaaia.

Oa augnOsi



(i) eAaTTWOEI N BeppoKpaTia pe Tov OYKO APETABANTO. Oa augnoei

(y) Na dikaioAoyAoeTe TTAPWG TNV ATTAVTNOT 0ag yia TNV TTepiTrTwon (iii). (M. 0,5)

H mo mdvw avridpaon cival e§wBepun, emopévwg evvoeital HE €AATTWON TNG

Oepuokpaciag, eTTodéVwGg Ba KivnOei Trpog Ta dedid.

MEPOZX B': Epwtiosic 5 -10

Na atmravrioere oe OAeg TIg epwTNOElIS. KdBe opBR amdvrnon BaduoAoyeitar pe 10

Hovadeg (ouvoAo 60 povadeg).

Epwtnon 5

A. Na utroAoyioete Tov apiBud o&eidwong Twv UTTOYPAUMIOUEVWY OTOIXEIWV OTIG AKOAOUBEG
TTEPITITWOEIG: (M. 4X1)
HsPOa4 X+3-8=0= x=8-3=+5 CH3OH X+4-2=0= x=-4+2=-2
Ca(NO3)2  x-6=-1= x=6-1=+5 ClOs X-6=-1= x=6-1=+5

B. Na dnAwoeTe 1010 ATTO TIG AKOAOUBEG JETAPBOAEG TTAPIOTAVEI OEEIdWON ) avaywyh.
(p. 2X0,5)
i) CuO — Cu avaywyn

i) CO 5 CO2 ogeidwon

. Na Bpeite TOUG OUVTEAEOTEC TNG TTOPAKATW OEEIBOAVAYWYIKAG avTidpaong Kai va

KaBopioeTe TO 0EEIBWTIKG Kal TO AVaywYIKO CWHA.

aHl + B HNOs3 — > ylz + d8NO + gH20
a=6 B=2 y=3 6=2 e=4 (n. 5X0,5)

Ogeidwrtiké cwpa: HNO3 Avaywyiké owua: Hl (p. 2X0,25)

A. Na oupTTAnpwaoETE TOV TTAPAKATW TTivaKa TTou TTEPIEXEl ouluyn Celyn oféog — Baong Katda
Bronsted — Lowry. (M. 4X0,5)

HCO3"

2uCuyég oEu HsO* H2SOs HS-

Zuluyng Bdon COs* H20 HSOs S?




EpwTtnon 6
A. Ta aépia A kal B g1Topouv va TTapacKEUACTOUV UE TIG TTIO KATW TTEIPAUATIKES OIAdIKATIEG.

* To aépio A pe emmidpaon HCI o€ PIKpO Koppuataki Zn.
* To aéplo B pe etmidpaon pepikwyv otaydvwy TTukvou H2SO4 o€ oteped NaCl.

a) Na ypaweTe TIG XNUIKEG AvTIOPACEIG TTAPACKEUNG TwV agpiwv A kal B. (M. 2X1)
Zn + 2HCI - ZnCl2 + H2 (aépio A)

2NaCl + H2SOa4 - NaSOs + 2HClI (aépio B)

B) i) Na ypawete Evav TpOTTO avixveuong Tou agpiou A. (p. 1)

Av TTAnocidooupe avaupévo OTTiPTO OTO OTOMIO TOU SOKIMAOTIKOU OWARvA, KAiyeTal

EKPNKTIKA.

i) Na ypaweTte €va TpOTTO avixveuong Tou agpiou B. (M. 1)

To aépio B avixvevetal apoU TTAncIdooupds pAROO EUTTOTIOMEVN HME TTUKVO SiIdAupa

aUpWYViag, dnuioupyeital AeUKO VEQOG, XAWPIOUXOU OUMWYVIoU.

B. Metagépoupe o€ TpEIG OOKINAOTIKOUG OWARveg (X, W kal Q) atrd 2-3 mL avTtioToixa ato 1a
diaAupaTa viTpikou apyupou, AgNOs, viTpikoU poAuBdou, Pb(NOs)2 kal vitpikoU Bapiou,
Ba(NOs3).
2TN OUVEXEIQ TIPOOBETOUPE KOl OTOUG TPEIG OOKIMOOTIKOUG OWAAVEG 2-3 oTayOveS

dlaAupatog udpoxAwpikou o&Eog HCI 2M.

a) Na kataypdyeTe TIG TTAPATNPACEIG OAG OTOV TTIVOKA TTOU AKOAOUBEI. (p. 3X0,5)
AOKIHOOTIKOG AidAuvpa (0131 Maparipnon (inpa — xpwua)
ZwAnvag AAatog

Aeuké i¢nua AgCl

X AgNO3
Aguké i¢nua PbCl2

M Pb(NO3)2 HCI

a Kapia petaBoAn

Ba(NO3):




B) € TTOI0UG BOKIPMAOTIKOUG CWAAVES TTpayUaTOTTOINONKE avTidpaon); (p. 2X0,5)
X ka1 ¥

y) Mg Bdon TIg TTapaTnPrOEIS 0aG, TTOIEG aTTO TIG OUaieg TTou TTapdyovTal gival SUodIGAUTEG

OTO vEPOD; (M. 2X0,5)

O1 xnuikég evwoeig AgCl kai PbCl2

0) Na ypayete TIG XNUIKEG €EIOWOEIC TWV AVTIOPACEWY TTOU TTIPAYUATOTTOINONKAV OTOUG

OWARVEG. (M.1+1+0,5)
X: AgNOs + HCI - AgCl + HNOs3
Y: Pb(NOs)2 + 2HCI - PbCl2 + 2HNOs
Q: Ba(NOs)2 + HCI - X
Epwtnon 7

‘Evag pabntig yia va mpoodiopicel TN poplakoTnTa dlaAupaTtog Bgnkou o1dripou (1), FeSOa,
TITA0OOTNOE 10 mL TOU OIOAUpMATOG ME OIGAUMQ UTTEPpPAyyavikoUu kaAdiou, KMnOs 0,02M,
TTapoucia  BenkoU 0&€og,H2SO4. 'Eyive pia oykopETpnon TTPOCAvVOTOANIOPOU  Kal  duo

OYKOUETPNOEIC akpIBeiag. Ta atmoTEAEOUATA TWV OYKOMETPROEWY QAivOvTal OTOV TTIO KATW

TTivaka:
Oykouétpnon A’ oykouétpnon | B" oykopétpnon
TTPOCAVATOAIGHOU akpipeiag akpipeiag
TeAIkn] éveIEn 10,20 20,15 30,20
ApXIKn €vOeIgn 0,00 10,20 20,15
Oykog pérpou(ml) Vrpoo = 10,20 Vi= 9,95 V2= 10,05
a) Na ypdwpeTe Tn XNMIKA €§iocwon Tng avTidpaong. (M. 2,5)

10FeSOs4 + 2KMNnO4 + 8H2SOs4 —  5Fe2(SO4)s + K2SOs4 + 2MnSOs4 + 8H20

B) Na Bpeite TOV I008UVAPO OYKO. (M. 1)

V1i+V2 _ 9,95+10,05

VIO‘.: 2

= 10,00ml|




y) Na uttoAoyioeTe Tn poplakdTNTa Tou BEKoU o1drpou. (p. 3,5)

mol KMnO4

2e 1000ml diaAvparog TrepiExovral 0,02 mol KMnOg
10ml x1=2.10% mol (u. 1)

10FeS0Os + 2KMnOs + 8H2S04 — 5Fez(S04)3 + K2S04 + 2MnSOs4 + 8H20
10 mol 2 mol
Xx2=103mol 2.10“*mol (M. 1)

Ze 10 ml diaAUpaTog FeSO4 repiéxovral 103 mol FeSO4
1000 x3=0,1mol FeSO4 = Creso4 =0,1M (M. 1,5)

0) Mwg o pabntig Ba avayvwpioel To TEAIKO onuEio TNG OYKOPETPNONG; (M. 1,5)

ATTO TO TTPWTO MOVINO EAAPPWG 1WOEG XpWwWHA TOo otroio Oa Trapapeivel yia 30

deuTtepOAeTTTO.

€) Na avagépere, Xwpic va OIKAIOAOYAOETE, av Ol OAKOAOUBEC TTEPITITWOEIC KATA TNV
oykouéTpnon Tou Benkou o1dnpou () pe 1o utTEPpPAyyavikd KAAIO, odnyouv e BETIKO N

apvnTIKG oPAaAua: (M. 2X0.75)
i. yiaTnv oéivion Tou dIOAUNATOG XPNOIKOTTOIOUHE VITPIKO 0EU. ApPVNTIKO OQAAPQ

ii. oTnv Tpox0ida UTTapXEl JIa QUOOAIda agpa KaTd TNV Evapén TNG OYKOPETPNONG Kal N
QUOAAIdO aépa BEV UTTAPXEI TTPIV AVAYVWOOUHE TO TEAIKO ONUEIO TNG OYKOUETPNONG.

OEeTIKO CPAApQ

Epwtnon 8
10mL udatikou d&loAupatog HCI 0,1M, oykopetpeitar pe TpoTUTTO  didAupa  NaOH

ouykévrpwaong 0,05M, Trapoucia KatdAAnAou deikTn.

a) Na cupttAnpwoete oTa TTAQIoIA TO XNHIKO TUTTO KAl TOV OYKO Tou KABE diaAUuuartog. (p. 2X1)

NaOH
20 mL

HCI
10 mL




B) H o mavw oykopétpnon cival aAkaAipgeTpia (AAKAAIMETpIO / OEUUETPIQ). (M. 1)

Y) Na oxedIAoeTE M0 KATW TNV KAPTTUAN £E0UBETEPWONG TNG TTIO TTAVW OYKOMETPNONG (KATd
TTPOCEYYION) KAl VO TOTTOBETAOETE 0T YPAPIKY TTAPACTACT TTOU £XETE OXEDIAOEI TA
YPAUMOTA TTOU AVTITIPOCWTTEUOUV QVTIOTOIXA: (p. 1+6X1)
A: 10000vapo onueio
B: 1c0080vapo éyko
I": pH oTO 1I000UVANO OnuEio
A: apxiko pH
E: onpeio 6tTou utrdpxel ogu kal aAag

Z: onpeio 6tTou UTTdpXEl TTEpicoEla BAong

pHA

"

4 8 121620 24 28 “mL NaOH

EpwTtnon 9
2¢ 40 g piypatrog tou atroteAeital ammd viTpikd KAAlo, KNOs kal avBpakikd kdAio,K2COs,

TTpooBEéToue Trepiooela dlaAUpaTOS udpoxAwpikol o&éog, HCI, ouykévipwong 2M kai

ekKAUovTal 4,48L dxpwpou agpiou To 0TT0io BoAwWVEl TO dlaUYEC AOBECTOVEPO.

a) Na ypAWeTe TIG XNMIKEG EEICWOEIG TTOU TTPAYHATOTTOIOUVTA. (m.1+15)

KNOs + HCI - X

K2COs3 + 2HCI - 2KCI + HO + CO2

B) Na utroAoyiocete TNV % Katd pala (w/w) oUCTACN TOU WHiyMaTOG WE TNV BonrBeia TNG XNUIKAS
e€iowong Tng avtidpaong TTou TTPAYUATOTIOIEITA. (M. 5)
1 mol K2CO3 = 2.39 + 1.12 + 3.16 = 138g (M. 1)



K2COs3 + 2HCI - 2KCl +H20 + COz2

1 mol 1 mol
138¢g 224 L
x=27,69 (p. 1) 4,48L

gKNO3=40-27,6=12,4g  (u.1)

%KNOs = (12,4/40)X100 =31%  (p. 1)
%K2COz = (27,6/40)X100 =69%  (p. 1)

y) Na utrohoyioete Tov OyKO TOU UOPOXAWPIKOU 0&EOG TIOU XPEIAOTNKE YIa TTARPN

avTtidpaon. (M. 2,5)

K2CO3 + 2HCI - 2KCl + H20 + CO2

2 mol 1 mol (M. 0,5)
2 mol 22,4 L (M. 0,5)
x=0,4 mol 4,48 L (p. 0,5)

e 1000 ml mrepi€xovrar 2 mol HCI
x=200 ml HCI 2M 0,4 mol HCI (M. 1)

Epwinon 10
I. Avapelyvooupe 400 mL diaAupatog appwviag, NHs 0,5M kai 200 mL &iaAUpartog

¥Awplouxou appwviou, NH4Cl 0,5M kai TTpokUTTTEl TO S1dAUupa A.

Na uTtoAoyioeTe:

(a) To pH ToU dlaAUpaTOG A. (M. 4)
Cnns 1000ml 0,5 mol e 600m| repiéxovran 0,2mol NHs
400ml  x1= 0,2 mol e 1000ml x2=0,33 mol = Cnn3=0,33M (M- 1)
Cnhaci 1000ml 0,5 mol 2e 600m| repiéxovrai 0,1mol NH4Cl
200ml x3=0,1 mol g 1000ml Xx2=0,17 mol = Cnh4c=0,17M  (p. 1)

[OH-] = KBCC—” =1,8.10° g% =3,5.105 = pOH =445 = pH=955 (u.2)
al )

(B) To pH ToU diaAupatog TToU Ba TTpokUwel av o 100 mL diaAupatog A, TTpooBEécoupue
100 mL vepou. (p. 1)

To pH Twv puBMIOTIKWYV SIAAUPATWY deV HETABAAAETAI PE TNV TTPOOONAKN VEPOU.



Il. Y& doyeio oTaBepol Oykou 2L, ot Bepuokpacia O°C, siodyovral 4mol N2, 8mol H2 kai

aTTokaBioTartal n I00PPOTTIA:

——

N2 + 3H2 —~—— 2NHs3

2Tn KaraoTaon IcoppoTriag oTo doxeio uttdpyxouv 4,8 mol NHs.

Na uttoAoyioeTe:

i) Tnv atrédoon Tng avtidpaong.

N2 + 3H2 2NHs3
1mol 3 mol 2 mol
Apxika: 4 mol 8mol -
AvTi6p./Mapay: x mol 3x mol 2x mol
TeAikd mol: (4-x) mol  (8-3x) mol 4,8 mol
1,6 mol 0,8 mol 4,8 mol
[Nz] = 22 = 0,8 mol/l (4. 3X0,5)

[Hz] = 22=0,4 mol/l

[NHs] = 22 = 2,4 mol/

% amwédoon = 2= X 100% = 90%  (u. 1)

() Tnv T TNS oTaBepdc 1IcoppoTriag Kc oToug @°C.

[NH3]2 _ (24)?* _ 576 _ 576

Ke = = = =
¢ T IN21[H2]3 T 1,8.04)3 _ 08. 0,064 0,0512

=112,5

MEPOX ' : Epwtioeig 11-12 (ouvoAo 20 povadeg)

Na atraviiioete o€ OAEG TIG EpWTNOEIS (11-12).

KaBe TAfpng atrdvrnon BaduoAoyeital pe déka (10) Hovadeg.

Epwinon 11

(K. 3,5)

2x=4.8 = x=2,4mol NH3

(b 1)

(b.1,5)

A. Na CUPTTANPWOETE TIG TTIO KATW AVTIOPACEIS TOTTOBETWVTAG GUVTEAEOTEG OTTOU XPEIAlETAl.

Av n avTtidpaon dev TTPAYUATOTTOIEITAI, VO ONUEIWOETE X KAl va OWOETE GUVTOMN £EAYNON.



(4. 5X1 + 2)

3 Ca(OH)2 + 2H3sPOs —> Cas(POs)2 + 6 H20

e Cu + HCl —» X

(CH3COO)2Mg + 2HBr — 2 CHsCOOH + MgBr2

Zn(NO3)2 + 2 KOH (otayoveg) — Zn(OH)2 + 2 KNOs

Zn(OH)2 + 2 KOH (mepicoeia) — K2ZnO2 + 2 H20

H avtidpaon &ev tmrpaypartotrolcital 810TI 0 XAAKOG €ival AlyoTEpO OPACTIKOG TOU

udpoyoévou.

B. Aivovtal Tpia doxeia, Xwpig ETIKETEG, OTA OTTOIA TTEPIEXOVTAI TO AKOAOUBO OTEPEQ:

MgCOs, NaCl, Pb(NOs3)2
Na €ionynBeite ammAd xnuIK& TTeipduara, Tou Ba oag EMTPEWYOUV VA TTPOODIOPICETE TO DOXEIO
OTO OTTOIO TTEPIEXETAI TO KABE OoTEPED. Ta avTIdpaoTAPIa TToU €XETE OTN d1GBeoT oag gival H20

Kal d1dAupa NaOH pévo. Na dikaioAoyrnoeTte Tnv atrédvTnon oag. (M. 3X1)

2e 3 OOKINAOTIKOUG OWANVEG TTPOCOETOUME TA TTIO TTAVW OTEPEA KAl OTN OUVEXEIA
mpPooBEToupE vEPO, auTo TTou d¢ diaAueTal gival To MgCOs. ZTn cuvéxela o€ dUo AAAoug
SokipaoTikoug owAnveg Bafoupe Tto NaCl kai Tov Pb(NO3)2 Kol TTpOCOETOUNE MEPIKES
otayoveg NaOH, oT1o SOKIMOOTIKO CwARva Tou Ba oxnuaTtioTei Ageukd i{npa gival o
Pb(NO3)2

Epwtnon 12
l. Aivovtal 100 mL diaAUpaTtog viTpikou poAuBdou, Pb(NOs3)2 0,01 M.

. . . , 2
(a) Na utroAoyioete Tnv TTOOOTNTA 0€ MOl TWV KATIOVTWY POAURSou, Pb " oTa 100 mL Tou

dIaAUPOTOG.
(M- 2)

Pb(NOs)2 — Pb2?* +2NOz

Imol 1 mol

0,01 mol x=0,01mol (u- 1)



Ze 10 ml diaAupaTog Pb(NOz)2 mrepiéxovrai 0,01mol Pb2*
100ml x1= 0,001mol Pb?* (M. 1)

(B) Na utroloyioete Tov OykKOo TOU dlaAUpaTOG UdpPOXAwWpPIKoU o&fog, HCI 0,2M, T1TOU

atrauTeital yia Tnv mAApn katafubion Twv KaTidvTwy HoAURdou. (M. 3)
Pb(NO3)2 + 2HCI - PbCl> + 2HNOs (p. 1)
1 mol 2 mol
10°mol  x2=2.10"mol (M. 1)

2¢e 1000 ml diaAvparog HCI Trepiéxovral 0,2 mol HCI
x3=10 m| diaAvparog HCI 0,002 mol HCI (M. 1)

[I. Z& OOKIUAOTIKO CWAAVO TTOU TTEPIEXEI PIVIOUATA XOAAKOU TTPOCTIOETAI TTUKVO

dIGAupa VITPIKOU 0EEOG.
I) Na ypdweTte Tn XNUIKA €¢icwaon TnNG avTidpaong. (M. 3)

Cu + 4HNOs (Tmukve) —  Cu(NO3)2 + 2NO2 + 2H20

II) Na ypdweTe dUO TTapATNPACEIG TTOU AVAUEVETE VA KAVETE. (M. 2X1)
To di1aAupa xpwpari¢eral yaAddio.

MapdyeTal KAOCTAVOXPWHO OEPIO PE ATTOTTVIKTIKE) OOMN.

TEAOZ ESETAZTIKOY AOKIMIOY

O AieuBuvtng

Avdpéag Noifou



