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XPHZIMA AEAOMENA

TTa0epég NAEKTPOAUTIKAS SidoTaong: KcH.coon= KnH:=1,8 .10° KHF=6,8 .10

KHen=4,2 .10

OAHIIEZ

To e§eTaoTik6 dokipio BaBuoAoyeital pe EKATO (100) povadeg.

Na amravrioete kai Ta Tpia pépn A’, B KAI " TOY AOKIMIOY.

EmiTpétreTal n Xpion pn TPOoypPApHATI(OMEVWY UTTOAOYIOTIKWY PNXAVWV.
Agv emITPETTETAI N XPAAON ONMUEIWOEWYV OE OTTOIASTTOTE HOPPN.

Aegv emiTpérreTan n Xprion 610pOWTIKOU UAIKOU.

Na ypdopere KAOAPA kai EYANAINQZTA.

To €EeTAOTIKO SOKiMIO atroTEAEITAI ATTO ETITA (7) OEAiDEG.

AEN OA AOOGOYN ZYMIMNAHPQMATIKEZ OAHTI'IEZ 'H AIAZA®HNIZEIZ.

KAAH ENMITYXIA



AYZEIX

MEPOZ A": EpwTticeigc1 -4
Na atravTioeTe o€ OAEG TIG EPWTNOEIG 1 - 4.
Kd0s opOn amravrnon BaBpoAoyeital ye 5 povadeg (cuvoAo 20 povadeg).

Epwrtnon 1
A.
O&iva Baoika Oudétepa
NH4N03 BaF, KzSO4
CH3COONa CacCl,
NH,CN
(6x0,5=3p)
H.O
B.  NH/NO; —» NH," + NOs’
NH; + H,O =— NH; + HO + H~ (2x1=2p)
Epwtnon 2
A. (1), (m). (2x0,5=1p)
B. [CQ]. [H]
a) K= oo (2u)
[H20]
B) — Augnon Tou Oykou Tou doxeiou (A MEiwoN TNG TTiEONG)
- AUénon Tng Bepuokpaaciag
- BEicaywyn emmpdoBetng Toootntag H,.O(Q)
- Atropdakpuvaon roooTtntag Ha(g) n CO(Q). (otroIECBATTIOTE 2 €1I0NYNOEIGX1=21)
Epwrtnon 3
A.
a) Oa peiwdei
B) Oa peiwdei
y) ©a au¢nOei
0) Tapauével oxeddv oTabepd (4x0,5=2p)
B.
pH {wvng ekTpoTTAG d€ikTn = pKS *+ 1 (0,5u)
MNa A;: (4, 6) Ay (8, 10) Az (2, 4) (3x0,5=1,5p)

KatdAAnAog O€ikTng yia Tnv ava@epOuevn oyKopéTpnon gival o Ay agou n fwvn EKTPOTING
ToU Bpioketar péoa otn {wvn €EoudeTEPWONG TOU OEIKOU 0&Eog (aoBevég ogu) armod
udpogeidio Tou vaTtpiou (Ioxupn Baon). (1)




ng'rn n4
A.)+3 () -3 (m) +5 (iv) +3 (4x 0,25u=1p)
B. O¢eidwon 2 l

3H,S? + KyCr, %07+ 4H,S0, — 3S° + KySO, + Cr,3(S0,4); + 7 H.0

)

Avaywyn 3 (ouvteAeoTég 7x0,5=3,5)

(1) O¢e1dwTIKA ouaia: K,Cr,0O5
Avaywyikr ouoia: H,S (2x0,25 = 0,5y)

MEPO2 B": Epwtioeig5-10
Na amravriioete o€ OAEG TIG epwWTNOEIS 5 - 10. KaBe opB atrdvrnon BaBuoAoyeital pe
10 povadeg (ouvoAo 60 povadeg).

EpwTtnon 5
a)
Fe + H,SO, —> FeSO4 + H» (2x0,5=1p)
2Fe +6mMOHSOs, 5 Fey(S0y)s; +3 S0, +6H0 (Trpoiévta 3x0,5)
(ZuvteAeoTég 5x0,5)
B) A: Hy KaiyeTal EKPNKTIKA (2x0,5=1p)
B: SO, atmoxpwpartiel dInBNTIKS XapTi EUTTOTIOPEVO HE 1WOES dIdAUPa KMNO,4 kal HSO4.
(0,5+1=1,5p)
y) Hz: 1mol 22,4L
X 4,48L x=0,2mol
Fe : H»
1 mol 1 mol
X 0,2 mol x= 0,2 mol Fe
1 mol Fe 56¢g
0,2 mol X X=11,29 Fe
Fe : SO
2mol 3 mol
0,2mol X x= 0,3 mol SO,
1 mol SO, 22,4L
0,3mol Y Y=6,72L (2,5u)
EpwTtnon 6
A.

a) Augnon Tou Gykou Tou doxeiou = peiwon TNG TTieong. To cuoTnua B€AEl va augnoel Tnv
TTieon waoTe va avaipéael TN HETAROAN. OTToTe BEAEI va JETATOTTIOTEI TTPOG TNV TTAEUPA UE TA
TEPICOOTEPA MOl agpiwv. ZTNV TTEPITITWON PAG Kal OTIG dUO TTAEUPES ExOupE i00 apiBud mol
agpiwv, Apa n 1I00pPOTTIa OEV UETATOTTICETA.




B) Agv petarotricetal. O KaTaAUTNG augAvel HOVO TNV TaXUTNTA ATTOKATAOTAONG TNG XNUIKAG
ICOPPOTTIAG.

y) To ouotnua BéAel va peiwoel Tn BepPokpacia woTe va avalipEoel TN YETABOA. OtréTe
OTPEPETAI TTPOG TNV TTAEUPd TNG evOOBepUNG avTidpaong, dnAadn deE&Id.

0) To ouoTnua BéAel va KaTavaAwoel TRV €mMTTPO0OeTn TTO0OTNTA |, OTTOTE PETATOTTICETAI

Oe€IG WOTE va avalpETEl TN JETABOAN. (4x1=4p)
B.a) l2(9) + Ha(9) === 2HI(9)
Apxik& 0,21mol 0,5mol -
AvTIdpouv 0,15mol 0,15mol
MapayovTai 0,3mol
X.I. 0,06mol 0,35mol 0,3mol (3x0,5=1,5u)
B) TTPOKTIKA
(o .100% (0,5u)
BewpnTIKA

OewpnTIKG: l» : H,
1mol 1mol

0,21mol X x=0,21mol H, apa 1o H, BpiokeTal o€ Trepicoeia
P : HI
1mol 2mol
0,21mol X x=0,42mol HI
0,3
0= ==m-mmemmmees .100% = 71,43% (3x0,5=1,5p)
0,42
V) [HIP? (0,3/5)*
K = oo S = 4,29 (1,5u)
[Ho].[12] (0,06/5).(0,35/5)
r.
a) Eicaywyn emrpdoBetng ToodTnTag I2(g) A H2(9)
B) Au¢non Tng Beppokpaciag (MONO) (2x0,5=1p)
Epwtnon 7
a) 2£ 1000mL 2mol HNO3
100mL X x=0,2mol HNO3

Mr( HNO3) = 63

1mol HNO3 639

0,2mol X x=12,69
12,6% wiv. (3x0,5=1,5p)



B)

Y)

2¢£ 100mL 12,69 HNO3

m m
d=---- 1,2 = - m = 1209
V 100
2¢ 1209 12,69 HNO3
100g X x =10,5% w/w (2x0,5=1p)
2 HNO3 + Ba(OH), — Ba(NO3), + 2H,0 (2 TTpoiévTax0,5u

+ 2 ouvTeAeoTEGX0,25=1,51)

Ba(OH),: e 1000mL 0,5mol

50mL X X=0,025mol Ba(OH),
Ba(OH)2 . HNO3
1mol 2mol
0,025 X x=0,05mol HNO3
HNO3 : 2¢ 1000mL 2mol
X 0,05mol x= 25mL &iaAuparog HNO;
(3x0,5=1,5p)
0) Apxiko didAupa: ¢ 1000mL  2mol
300mL X x= 0,6mol HNO3;
TeAIKO didAupa:  2e (300+200)mL  0,6mol HNO3
1000mL X x=1,2M (2x0,5=1p)

CaCO3; + 2 HNO; — > C&(NO@,)Z + CO, + H,O
(3 rpoidvTax0,5=1,5u)

Mr( CaCOg3 )= 100 (0,5u)
1mol CaCOs3 100g

X 5g x= 0,05mol CaCO3

CaCOs CO,

1mol 1mol

0,05mol X x= 0,05mol CO,

1mol CO, 22/4L
0,05mol X x=1,12L CO, (3x0,5=1,5p)



Epwtnon 8

a)
(I) H,O
Ca(OH), —=» Ca’" + 20H
1mol 2mol
[OH ] =0,4M

pOH = -log[OH ]1=04
pH =14 -pOH = 13,6

() H20
HF H" + F
0,1-x X X
XZ
L [H"] =V(6,8.10*.0,1) = 8,24.10°M
0,1

pH =-log [H" ] = 2,08

(i) 0,25mol diaAupaTtog NH3 kai 0,1mol HCI

NH; +H,O + HCI — NH4CI + H,O

Apxik& 0,25mol 0,dmol -

Avtidpouv/  0,1mol 0,1mol

MapayovTai 0,1mol

TeAIka 0,15mol - 0,1mol
Cp N 0,15

PuBuIoTIKS BiGAupa: [ OH™ | = Kg. --------- = CP—— =1,8.107°. - =2,7.107
Cc)\ Naa 011

pOH = -log[OH" ] = 4,57
pH =14 - 4,57 = 9,43

B) 0,15mol diaAupartog NHz, 0,2mol NH4Cl kai 0,01mol NaOH

AvTidpouv NH4Cl kar NaOH

NH;,CI + NaOH — NHs; + H,O + NaCl

Apxik& 0,1mol 0,01mol 0,15mol

AvTidpouv/ 0,01mol 0,01mol

Mapdyovrai 0,01mol

Tehk& 0,09mol  --------- 0,16mol
Cp N 0,16

PuBuIoTIKG BiGAupa: [ OH™ | = Kg. --------- = Kp . =-mmmmme- =1,8.107°, - =3,2.10°
Cq)\ Naa 0,09

pOH = -log[OH" | = 4,49
pH =14 — 4,49 = 9,51

(2,5p)

(1,5p)

(3,5M)

(2,51)



EpwTtnon 9
a)
10 FeSO4 + 2 KMnOs4+ 8 H,SO4, —» 5 FEz(SO4)3 + Ky;S0O4 + 2 MNSO, + 8 H,O

(4 TrpoiovTa + 6 ouvteAeoTéG X 0,5 = 5p)

-~ 249+25
B)V = —mmmmmmmeeeeee = 24,95mL
2
KMnO,: e 1000mL 0,02mol
24,95mL X X = 4,99.10“mol
KMnO,; : FeSO,
2mol 10mol

4,99.10"mol  x X = 2,495.10°mol

FeS0O, : 2,495.10°mol oe 10mL
X 1000mL x = 0,2495 = 0,25M (4x0,5=2y)

Y)
(1) To KMnO4 w¢ 10XUup06 o&e1dWTIKO OWwHa, 0geIdwVEl TO vEPO TOU BIGAUUATOG TOU Kal TO idI0

avayeTal, OTTOTE N OUYKEVTPWONR TOU MEIWVETAI MPE TO XpoOvo. Apa TIPETTEL  va
ETTAVATITAOBOTEITAI IO va yVWwPICOUPE TNV OKPIRN TIMA TNG CUYKEVIPWONAG TOU TIPIV va
XPNOIMOTTOINGEI WG PETPO. (W)

() Aev xpeiddetal O€iKTNG VIO VA QvAYVWPEICOUPE TO TEAIKO ONUEIO TNG OYKOUETPNONG aYoU
T0 010 TO KMnO4 T1ravel va atmmoxpwuaTi¢etal 0tav QTACOUPE OTO TEAIKO OnMEio Kal
TTOPAPEVEI TO ATTOAS 1LDOEG XPWHA TOU. (W)

() Agv utopei va xpnoigotroinBei didAupa  udPOXAWPIKOU 0&Eog yia ofivion Tou
dlaAupaTtog, dI0TI TO USPOXAWPIKO 0fU ofeidwveTal Kal autd atmd 10 KMnO4 (ekT6¢ atTd TO
d1dAupa Tou FeS0Oy,), otroTe Ba aTTaITNOEl TTEPICOOTEPOG OYKOG PMETPOU aTTO TOV KAVOVIKO Kal
Ba KAPOUNE BETIKO OQAAUQ. (1)

EpwTtnon 10

Q)

(1) d1dAupa HCI (4 HNO3)

(n) Trepiooeia diaAupaTog NaOH.

(i) didAupa KOH (4 Ba(OH), 1 Ca(OH),)

(1v) didAupa H,SOq,. (4x0,5 = 2p)
B)

() NaxCO3z + HCI — NaCl + CO, + H;O

Na,SO; + HCl — <

Mapartnpnoelg: Puoalideg axpwuou agpiou o1o didGAupa NaCOz . Kauid petafoAni oto
Na,SO,.



(i) Pb(NO3), + NaOH — Pb(OH), ¢+ NaNO3
Pb(OH), + mrepicoeia NaOH 5 Na,PbO, + H,0
Mg(NO3), + NaOH — Mg(OH)., + NaNOs;

Mapartnpnoeig: Aguko i¢nua oto didAupa Mg(NOs), . To Aeuko iCnua dlaAusTal 0TO dIGAUNQ
Pb(NO3), .

() NH,Cl + KOH ——» KCl + NH; + H,0
NaCl + KOH — ><

Mapartnpnoelg: AQpIouog 1 éKAuon dxpwuou agpiou pe peBIOTIKN PUpwdId oTo NH,4CI.
Kapid petaBoAr; oto NacCl.

(IV) BG(NO3)2 + H,SO, —» BaSO,; + HNO;

Zn(N03)2 + H»SO,4 > ><

Mapartnpnoeig: Aguko i¢nua oto didAupa Ba(NO3), . Kapid petaBoAl oto didAupa Zn(NO3),.
(avmidpdoeig 4x1,5 = 6)

(Trapartnpnoeig 4x0,5 = 2)
MEPOX I'': Epwthoeig 11-12

Na atravriioere o€ OAEG TIG epwTNOEIG 11-12,
Ka0s opOni amravrnon BaBpoAoyeital pe 10 povadeg (cuvoAo 20 povadeg).

Epwtnon 11

a)
Fe + 4 ap/G HNO; —» Fe(N03)3 + NO + 2 H,O
37Zn + 80(p/9 HNO; —» SZH(NO;g)Z + 2 NO + 4 H,O

Fe(NO3); + 3 NaOH _, Fe(OH)3, + 3 NaNO;

Zn(NOs3), + 2 NaOH , Zn(OH),\ + 2 NaNOs
Zn(OH), + 2 mepioogia NaOH » NaxZnO; + 2Hx0
(4 eClowoeigx1= 4p)
B) 1¢nua = Fe(OH)3 = 3,219
Mr(Fe(OH)3 ) = 107
1mol Fe(OH); 107g
X 3,219 X = 0,03mol Fe(OH);




Fe(OH)3 . Fe(N03)3 Fe(N03)3 . Fe
1mol 1mol 1mol 1mol

Fe = 0,03mol = 0,03x56 = 1,68¢g

Fe : NO
1mol 1mol
0,03mol X X = 0,03mol NO (atr6 Fe)

1mol NO 22,4L
X 1,121 X = 0,05mol NO (ouvoAikd)

NO armé Zn = 0,05 - 0,03 = 0,02mol

NO : Zn
2mol 3mol
0,02mol X x =0,03mol Zn = 0,03 . 65,4 =1,9629 Zn

X g kpaupaTog = 1,962 + 1,68 = 3,642g

210 3,6429 KPpAPOTOG 1,962g Zn

100g X X =53,87% Zn
46,13% Fe (8x0,5 = 4p)
y) Fe : HNOs3
1mol 4mol
0,03mol  x x =0,12mol HNO; (ue Fe)
Zn : HNO3
3mol 8mol
0,03mol X X = 0,08mol HNO3; (ue Zn)

2UVOAIKG: 0,12 + 0,08 = 0,2mol HNOs3

HNO;3; : Ze 1000mL dioAupaTtog 2,5mol
X 0,2mol x = 80mL diaAuparog HNO;
(4x0,5 = 2p)



EpwTtnon 12
a) Vicoduvauog = 25mL

HCl: ¢ 1000mL 0,2mol

25mL X X = 0,005mol HCI
HCI + BOH — > BCl + H»O
1mol 1mol
0,005mol X X = 0,005mol MOH

BOH: Xg20mL 0,005mol
1000mL X X =0,25M

B) e 1000mL 0,25mol BOH
250mL X x = 0,0625mol BOH

0,0625mol BOH 3,6875¢g
1mol X X = 59g Mr( BOH) =59

y) ATT6 TNV KAUTTUOAN, apxiké pH =11
pOH = 14 _fH =3
[OH ] =10

0) (1) 20mL HCI 0,2M ka1 20mL BOH 0,25M

HCl: ¢ 1000mL 0,2mol
20mL X X = 0,004mol HCI

BOH : X 1000mL 0,25mol
20mL x x = 0,005mol

10

(1p)

(1p)

(1)



BOH + HCI — BCl + H)O

Apxik& 0,005mol 0,004mol -
Avtidpouv/ 0,004 0,004
Mapayovrai 0,004
TeNka 0,00lmol  -------- 0,004mol
Cp N 0,001
PuBuioTiKG SidAupa: [ OH ] = Kp. --------- = Kg . ===mmmmm- = 4.10°, —--eeeeee- =1.10°
Car Naa 0,004

pOH = -log[OH ] =6
pH=14-6=8 (7x0,5=3,5u)

() 30mL HCI 0,2M kai 20mL BOH 0,25M

HCl : ¢ 1000mL  0,2mol

30mL X x = 0,006mol HCI
BOH + HCI ——» BClI + H)0O
Apxik& 0,005mol 0,006mol -
Avtidpouv/ 0,005 0,005
Mapdayovrai 0,005
TeNlka - 0,001mol 0,005mol
HCI : 0,001mol og 50mL diaAupatog
X 1000mL x =0,02M
H.O
HCI — H* + CI
1mol 1mol
[H"]=0,02M
pH =-log[H" ] =17 (5x0,5=2,54)

€) OeTIKO OQAAUQ.

Mévouv _oTaydveg vepoU OTNV TIPOX0ida OTTOTE APAIWVEI TO METPO KAl  QATTAITETAI
TTEPICTOTEPOC OYKOG PETPOU yIa va €COUDETEPWOEI TNV TTOCOTNTA TOU AYVWOTOU OThV
KWVIKA @IGAN. Apa Ba uttoAoyiooupe HEYAAUTEPN CUYKEVTPWOT AyVWOTOU. Qp)

TEAOZ EZETAZHZ
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