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MEPOZ A’
Epwtnon 1 (5 povadeg)
+7 -1 +1 +5 0 +3
(a) NaClO4, HCI, CIO, KCIO;, Cl;, HCIO, 6Xx0,5pu=3 p

(B) To HCIO. O apiBuog ogeidwaong Tou xAwpiou peiwvetal ammd +1 o€ 0 dnAadni 1o HCIO
QVAYETAI CUVETTWG TTPOKOAEI 0&eidwaon.
1 + 1 dikaloAoyia= 2 p
Epwtnon 2 (5 povadeg)

(@) 1 CHy)t20)

evBaATTIO
K
AH°=-890 kJ

COz()+2H20q,

TTOpED avTidpaong

agoveg 0,5p + avridpwvra- poiovra 14 + evlaAtria 0,5u =2 p

(B) Ta trpoiévra CO,, H,O eival Mo oTaBepd ammd 1a aviidpwvTa. ‘ExXouv PIKPOTEPN TIUN
evBaATtTiac o€ oxéon pe Ta avTidpwvta. MikpoTepn TiuA evOaATTiag onuaivel YyIkpdTEPN

EOWTEPIKA EVEPVEIA TWV OWUATIOIWV. 1,5
(y) Mr CH4=16 0,5u
1mol CH,4 CQuyiCel 16 g ekAuouv 890 kJ
8¢9 X=: x=445 kJ
EkAUeTan OeppoTnTa 445 kJ 14

EpwTtnon 3 (5 povddeg)

(@) Ba(OH), —1C9 5  Ba®* + 20H 1,5

(B) Z& 100 mL &/tog trepiExovtal 3,42 g Ba(OH),
1000 mL X1 =, X1=34,2 ¢ lp
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Mr Ba(OH), =171 0,25
1 mol 1719
X2 = 3429 x.=0,2 mol Ba(OH).: 0,2 M 05u
Ba(OH), —HO 5 Ba? + 20H
1 mol 2 mol
0,2 mol X3 = X3 = 0,4 mol 0,5u
[OH]=0,4 mol /L
[H'L.[OH]=10" = [H']=10%/[OH] = 0,5
[H1 = 2,5x10* mol / L (4 M) 0,25 p
(y) pH =-log[H'] = -log(2,5x10**) = pH =136 2x0,25u=0,5
Epwtnon 4 (5 povadeg)
A.
(a) Tuluyéc oy HCO3 H;O* H,SO5 HS
Tuluync Baon CO5” H,O HSO3 s*
4x0,5u=2 p
(B) Hzo Kal HSOg 1 M
B. CH3;CH,CH>NH, (ag) Tt H,O ) — CH3CH2CH2NH3+(aq) + OH_(aq) 15
ZUNTTEPIPEPETAI WG Bdon yiaTi d1aB€Tel aTO ATOPO TOUu alwTou £va acUleUKTO (eUyog
NAEKTPOVIWV PE TO OTTOI0 PTTOPEI VA TTPOCAGRE! éva TTpwTovio (HY) 05
MEPOZX B’
Epwtnon 5 (10 povadeg)

A.

(a) Aoxeio 1: NH,CI
Aoxeio 2: HCOOH
Aoxeio 3: HCI
Aoxeio 4: NaCl
Aoxeio 5: HCOONa

(B) HCI pH=1

Hel —H0 5w+ + cr

[H]=10P" = [H*]=10"=0,1 M
Cha=0,1M

OAa 1a diaAupaTta €xouv poplakoTnta 0,1 M

5x0,5u=2,5 p

0,5u
0,5
0,5u
0,5u
0,5



(y) HCOOH: 0,1 M pH = 2,35

[H]=10"" = [H]=10%%=4,47x10°M 0,5
H20

HCOOH <= HCOO + H’ 1y

Ko, = % = @ = 1,99x10* 1,5

B. Me 1nv augnon 1n¢ Bepuokpaaiag n iyl NG K¢ UEIWVETAI JE aTTOTEAECUA, N B€on TNG
XNUIKAC I00PPOTTIAC VO JETATOTTICETAI APIOTEPQ.
AuZnon T1n¢ Bepuokpaaiac euvoei TIC evoOBepueC avTIOPATEIS, Apa N avTidpaon ival

e€wBepun. 4x0,5u=2 p

Epwtnon 6 (10 povadeg)

(a) Mtropouv va diakpiBouv Ta Ceuyn: B, I kai A 3x0,5u=15u
(B) B: Agppiopog pévo oto Na,COs, evy 0to NaNOg3 dev Ba TapatnpnBei ueTaBOAN. 1l
Na,CO; + H,;SO; —— Na,SO, + CO, + H,O 3x0,5p=1,5p

I ®duoaAideg dxpwuou agpiou oTov Zn, evw oTov Ag dev TTapaTnpEiTal HETABOA. 14

Zn + HCI ——» ZnCl, + H 2x0,5u=1 p

A: Neuké i¢npa oto Mg(NOs)2 14

AI(NO3); + NaOHgqy. —» AI(OH); + NaNOs
A|(OH)3 + NaOH mepios. ——> NaAlO, + H-.O
Mg(NO3), + NaOH neps. — Mg(OH)2 + NaNOs3 3X1p=3

Epwtnon 7 (10 povadeg)

A. (a) NH4NO: udpoAuTIKG 6EIvo  Knpa < Kpnoz [H'] > [OH] = [H']>10"M
Na,SO,4: udPOAUTIKG OUBETEPO [H]=[OH] = [H1=10"M
CH3COOK: udpoAUTIK& aAKAAIKO [H]<[OH] = [H]1<10" M
SUVETTWG TN PeyaAUTepn [H'] éxel To NH4NO> 4x0,54=2 p

(B) NH,NO, —HO 5 NH,® + NOy 1p
NH; + HLO == NH; + H30"
NO, + H,0 <~ HNO, + OH 2x0,75pu=1,5



B. Meipaua 1
(NH4)2CO3 + 2NaOH SEAEN 2NH; + 2H,O + Na,COs; 1,5 M
To oTeped dlaAUETal Kal oXNUATiCeTal axpwpo diIdAupua.

ExkAUovTal puoaAideg agpiou pe epeBOIOTIKN PUPWOIA.
To kuavouv TNG BPwHPOBUPOANG aTTd TTPACIVO PETATPETTETAI OE PITTAE XPWHA.

3x0,5pu=15p
Meipaya 2
ExAUovTal QUOAAIOEG AXPWHOU AEPIOU E ATTOTTVIKTIKI HUPWOIIA.
To pé€taAAo dIaAusTal Kal oXNUATICETAl AXPWHO DIGAUMA. 0,5p
Epwtnon 8 (10 povadeg)
avaywyn: 5
| v
+2 +7 +3 +2
(G) 10FeSO, + 2KMnO, + 8H,SO4, —» 5F82(SO4)3 + 2MnSO, + K,SO, + 8H-,0

| A
ogeidwon: 1

ap1Bpoi ofeidwong oToixeiwv 0,54 + ouvTeAeOoTéEG 1,54 =2 Y

(B) 1. V1=10,5mL V,=10,1 mL V3=10,2 mL
Vigod. = 2373 - 10,15 mL 0,5u
Il. Mol KMNQO4
2¢ 1000 mL 0,02 mol
10,15 mL X1=; X =2,03x10™ mol 0,75

10 mol FeSO, atraitouv 2 mol KMnQOg4

Xo=; 2,03x10*mol  x, = 1,015x10 mol 0,75 M

20 mL FeSO, Trepiéxouv 1,015x10° mol

1000 mL X3 = ; X3 = 0,05 mol

FeSO,4: 0,05 M lp
m. Mr FeS04.7H,O = 278 05

2¢ 1000 mL &/to¢ 0,05 mol
250 mL Xa = X4 = 0,0125 mol 0,75 p

1 mol CuyiCer 278 ¢g
0,0125 mol X5 = ; X5 = 3,48 g 0,75 u
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(y) A6 1O TTPWTO 1OEG XPWHA TTOU TTAPATNEEITAI OTO TTEPIEXOUEVO TNG KWVIKNG Kl

(8) To udpoxAwpIKO 0gU WG avaywylIkKo TTou ival Ba avTidpdoel ye 1o KMnO,4 Kai 8a

dlatnpeital yia TouldxioTo 30 s.

1p

0&e1dwoei o€ Cly, £T01 KATAVOAWVETAI TTEPICOOTEPOG OYKOG KMNO4 dpa uttoAoyiletal n

OUYKéVTpwaon Tou FeSO, peyaAlTePN TNG TIPAYUATIKAG, OUVETTWG OQAAPQ BETIKO.

Epwtnon 9 (10 povadeg)

A. (0)
AtrodekTr): 2NaCl

NaCl + H,SOsmmukvé —» NaHSO, + HCI
+ H»SO,mUKVO —» Na,SO, + 2HCI

2HCI + Pb(NOg)z —> PbCl, + 2HNO;

2x1y=2 u

XNUIKA €gicwon 1

XNUIKA €gicwon 2

mwpoidvra 4x0,5u + ouvreAeoTéEg 1T =3

(B) MANno1aloupe 01O OTOMIO TOU CWARVA TTOU EKAUETAI TO aépPIO YUAAIVN pdRd0o, TO AKPO TNG

oTroiag BuBicape o€ QIGAN PE TTUKVA apuwvia Kal oxnuaTifovral AeUKd vépn.
(H dinénTtikd xaptn eutroTiopévo ue deiktn 1.X. K.B.O. a1rd mpdoivo o€ KiTpivo)

(y) 1¢nua PbCly: 27,8 g

B.

Xnuikn e€icwon 2

Mr PbCl,= 278

2 mol HCI &ivouv 1 mol PbCl,

2 mol 278 g

X1 = 27,8 ¢ X1= 0,2 mol HCI

Xnuiki e€iowon 1

Mr NaCl = 58,5
1 mol NaCl &iver 1 mol HCI
58,59 1 mol
Xo =} 0,2 mol X2=11,7 g NaCl
3Cu + 8HNOs(apaid) —%2— 3Cu(NOs3), + 2NO + 4H,0
(a) 3 mol Cu ¢eAeubepwvouv 2 mol NO
3x63,5 ¢ 2x22,4 L
19,05 ¢ X1=; X1 =448 L NO
(B) 3 mol Cu ammaitouv 8 mol HNO3

1p

0,25

0,75 W

0,25

0,75 u

mpoidvra + ouvrteAeoTEG 8X0,25p =2 Y

3x63,5 g 8 mol
19,05¢g Xo = X2 =0,8 mol

2€ 1000 mL diaAupatog HNO3 trepiéxovtal 2 mol HNO3
X3=; 0,8 mol

X3 =400 mL HNO3

lu

05pu

O5u



Epwtnon 10 (10 p
(a) 1

ovadeg)

MrCO,=44 MrH;=2

1mol CO, 44¢g 1molH, 2g 1LHO 0,2mol
X]_:; 35,2 g X2:; 4 g 2L X3:;
X1= 0,8 mol X>=2 mol X3= 0,4 mol
mol CO + Hyq = CO + HO
ApPXIKA: 0,8 2
AvTidp./ TTOpAy. : -X -X +X +X
X.I. 0,8-X 2-X X X
X.1. 0,4 mol 1,6 mol 0,4 mol 0,4 mol
>UoTaon uivuyaToc iooppoTtriac: 0,4 mol CO, 1,6 mol H,

_ [co][H20]
" [co2][H2]

(0,4/2)(0,4/2) _
0,4/2)(1,6/2)

0,25

3X0,5u=15p
15
oe2L
2L

0,4 mol CO 0,4 mol H,O

4x0,25p =1 p

TUTTOG 1 + oUuyKevTpwoeig 0,75 + atroTéAeopa 0,25 =2

m. EuUpeon TEPIOPIOTIKOU avTIOPWVTOC

1 mol CO, atraitei e 1 mol Hy

0,8 mol x1=:; 0,8 mol

AlaBéToupe 2 mol H, ouvettwyg 1o H, gival o€ TTepicoelaq,
apa 10 CO; €ival TO TTEPIOPIOTIKO AVTIOPWV.

Y1roAoyiopég BewpnTikAg ToodTnTag H,O

1 mol CO, oiver 1 mol H,O

0,8 mol X>=":0,8 mol H,O
_ nmpakt. _ 04 _ p

a= = —=a=05n 50%

nbswp. 0,8

B) 1.
. Kauid peraBoAn

Meiwon

0,5p

0,25 p

0,25

2X0,5u=1p

2xX1p=2p



MEPOZ I’
Epwtnon 11 (10 povadeg)

() pH=3=[H]=10P"=10"

Mr NaF = 42

1mol 42¢g

X1 =; 42g X;=0,1mol dpa [NaF]=
C 0,1.1073

[H ] =Ko E Coi = CO&.: m =0,15M

0,1M

05u
05u

05u

TUTTOG 1 + avrikaraotaon 0,25 + atmrdavinon 0,25 =1,5p

2¢ 1000 mL dioAupatog 0,2 mol HF
X2 =} 0,15 mol

X2 =750 mL

Apa atraitouvtal 750 mL diaAuvpyatog HE 0,2 M 1
(B) Ze 100 mL puBpioTikou NaF 0,1 M + HF 0,15 M trpocoTiBevtai 0,02 g NaOH
mol NaF mol HF
1000 mL 0,1 mol 1000 mL 0,15 mol
100 mL X1=; 100 mL Xo =
X1=0,01 mol X2 = 0,015 mol 1p
Mr NaOH = 40 0,5p
1 mol 409
X3=; 0,02 g X3 = 5x10™ mol 0,5
MoodtnTeg/mol NaOH + HE — NaF + H)O V &/10¢ } 1
ApXIKG/TTpOoaTi®. 5x10™ 0,015 0,01 —
AvTidpouv/ TTapay. -5x10™ -5x10™ +5x10™ 2u
TeMika 0 0,0145 0,0105 100 mL B
C mol/L 0 0,145 0,105 1000 mL
[H'] = Ko o= = 6,8x10* 25° = 9,39x10* M 0,5
pH = -log[H"] = 3,03 0,25 p
2ZUVETTWG N METABOAA oTn Tiur Tou pH gival katd 0,03 povadeg. 0,25 u



Epwtnon 12 (10 povddeg)

(a) 1. Vicoduvapog =25 mL
NaOH: 1000 mL &/Tog 0,2 mol NaOH

25 mL X1 = X1 = 5x10°° mol 05u
CH3;COOH + NaOH —>» CH3COONa + H,0 1
1 mol 1 mol
Xo = 5x10" mol X, = 5107 mol 0,5
Y¢ 50 mL CH3COOH mep. 5x107 mol
1000 mL X3 = X3 = 0,1 mol CH3;COOH: 0,1 M 0,5u
I.
CH3;COOH + H,O0 +—= CHsCOO + H' 1,25
[H'] = /K0&. Co¢.=y/1,8.1075.0,1 =1,34x10° M 0,5
pH = - log[H"] = -log(1,34x107%) = 2,87 pH =287 0,25
(B) A: CH3COOH
B: CH3COOH, CH3COONa
I CH3COONa
A: CH3COONa, NaOH
(To H20 d¢ev BaBuoAoyeitan) 6x0,25u =15

(Y) Zwvn exTpoTtmig: pH= pKd + 1 -

ZWvn €KTPOTTAG
A pH=-10g103%+1=3 %1 2-4 14
Ay pH =-10g10°+ 1 5-7 i
Az pH=-10g10°+ 1 8 -10

KataAAnAGTEPOG BEIKTNG €ival 0 Az, yiaTi N {wvn EKTPOTING Tou TTEPIAAUBAvETaI 0T {wvn

€EOUBETEPWONG TNG KAUTTUANG.

1p

(®) 1. Mapapovr oTayOVWY TOU PETPOU OTNV KWVIKA 0dNYEi 0TV KATAVAAWGON UIKPOTEPNS

TTO0OTNTAG TOU YETPOU Yia TNV €0UBETEPWAT TOU AYVWOTOU.

‘ET01 uTTOAOYIETAI N CUYKEVTPWOT TOU 0EEOG MIKPOTEPN TNG TTPAYMATIKAG.

2@AaAua apvnTIKO.

1p

. O eyKAWPIOPOS pIag UOAAIdAG TTOU 0T CUVEXEID CEPXETAI KATA TN OIAPKEIA TNG

OYKOMETPNONG 00NYEi o€ avayvwon OYKOU ToOU PETPOU, JEYAAUTEPOU aTTd TOV

TTPAYMATIKO.

‘ET01 utTOAOYICETAI N CUYKEVTPWOTN TOU 0EE0G PJEYAAUTEPN TNG TTPAYMATIKAG.

2@AAua BETIKO.
TEAOZ EZETAZITIKOY AOKIMIOY

8

1p



