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MEPOZ A’
Epwtnon 1 (5 povadeg)

(a) Ze& dOKINAOTIKO CWARVA TOTTOBETOUUE PIKPR TTOOOTNTA OTEPEOU XAWPIOUXOU QUHwViou,
NH4CI, kal TrpocBétoupe didAupa NaOH kai Beppaivoupe eAagpd.

NH,CI + NaOH —%5 NH; + H,O + NaCl

(B) H apuwvia avixveuetal ye TTukvd HCL. TIAnoidloupe otov SOKINAOTIKO GWARVaA TTOU
ekAUeTal N NH3, yudAivn paBdo tnv otroia mponyouuévwg Bubifouue o 1. HCI kai 161€
oxnuati¢ovral Aeuka veépn.

(v) NH; + H,O <= NH,” + OH
C—X X X

[OH]=.KB.CB =1,9.10°M

Epwtnon 2 (5 povadeg)

(@) > n
B) > m
() - 1

MeTagu Twv popiwv TNG NH3 avamtuocoovtal deopoi udpoyodvou ol OTToIOI gival I0XUPOTEPOI
atTo TIG BUVANEIC ITTOAOU- BITTOAOU TTOU avaTITUooovTal HETAEU Twv Popiwv Tou HBr. MeTtagu
TWV hopiwv Tou F, avatmrtuooovtal duvapuelg diaotropdc (duvduelig London), ol oTToieg gival
a00eVEOTEPEG TOU BEGHOU UDBPOYOVOU Kal TwV OUVANEWY OITTOAOU-BITTOAOU.

Q¢ ammoTéAeopa auToU OTTAITEITAI TTEPICCOTEPN EVEPYEIQ YIA VA UTTEPVIKNOOUV OI dECHOI
udpoyovou, AiyoTepn ol duvAuEIG DITTOAOU-OITTOAOU Kal akOpa TTI0 Aiyn oI QUVANEIG
d1a0TTOPAG.

2 UVETTWG OO0 I0XUPOTEPES €ival o1 DIPOPIAKESG DUVANEIG TOOO TTI0 WNAS €ival TO onueEio
(éocwg, dpa TTapouaidlel YynAodTepo onueio (éocwg n NHs, akoAouBei pe xaunAdTeEPO onueio
Céoewg 10 HBr kal To xaunAdTepOo onueio (0w TTapoucialel 1o Fo.

Epwtnon 3 (5 povadeg) avaywyn: 3
4 \Z
-2 + 0 +2
I 3 H,S + 2 HNOj3 — 35S + 2NO + 4H,0
| ofgidwon: 2 AN




+5 +2 -1 +3
n.  KCIOs + 6FeCl, + 6HCI —* KClI + 6FeClz; + 3H)O

| )
avaywyn: 6
Epwtnon 4 (5 povadeg)
(a) Mr NH;=17
1 mol NH; CQuyicel 17 g 224 L
3,449 X=; X=448 L

B) Mr CO, = 44
1 mol CO, Tepiéxel Na= 6,02x10% pépia kai Quyilel 44 g
3,01x10% X=; X =22¢

() 448 L 56g WO,
22,4 L X; X=28¢g Mr =28

MEPOZ B’
Epwtnon 5 (10 povadeg)
A () p=3 = 141= 22 = V=70,92mL

2€ 100 g &6/togc  TrepiExovtal 70 g HNO3 emmouévwg

2e 70,92 mL o/toc TepiExovrar 70 g HNO3

1000 mL X1=; X1= 987,03 g
Mr HNO; = 63
1 mol HNO3; 639
X2 = 987,03 g X2 = 15,67 mol HNO; : 15,67 M

(B) TeAiké didAupa
2¢ 1000 mL &/1og 2 mol
250 mL X1 = x1= 0,5 mol

mol apxiké = mol TeAikd = 0.5 mol

ApPXIKO d1dAuua
¢ 1000 mL &/to¢ 15,67 mol
X2 =, 0,5 mol X2 =31,91 mL




B. (a), (B)
I. 2TO BAPA 2 ETTPETTE VA EETTAUVOUV TO CIPWVIO Kal PE TO OIGAUPA TOU OEAAIKOU OEE0G.

Mapapovr) oTayovwy VEPOU OTO CIPWVIO 0dNYEi TN AYN MIKPOTEPNG TTOOOTNTAG TOU
SIaAUATOG TOU 0EAAIKOU 0EE0G () apaiwaor TOU) YE ATTOTEAECHUA VA OTTAITEITAI MIKPOTEPN
TToodTNTa Tou NaOH yIa TNV £E0UBETEPWON TOU.

AuTO 0dnyei o€ UTTOAOYIONO TNG OUYKEVTPWONG Tou NaOH peyaAuTepn TG TTPAYUATIKAG.
2 QAAUa BETIKO.

. 210 Bripa 6 Eerépacav 10 TEAIKO onueio. H oykouéTpnon TepuaTiCeTal UE TNV ENPAVION
POJIVOU XPWHATOG OTO OIAGAUMA TNG KWVIKNG.

Mpdéobeoav mepioodTepn TOoOTNTA NaOH. AuTo 0dnyei o€ UTTOAOYIOHO TNG

ouykéVTPwWOonG Tou NaOH pIkpOTEPN TNG TTPAYMATIKAG. ZQAAUA apvNnTIKOS.

Epwtnon 6 (10 povadeg)

Meipapa 1
CuO + 2HNO3; —%» Cu(NO3), + H,0

H paupn okdvn diaAugTal Kal
oxnuaTi¢etal yaAadio didAupa

Meipapa 2
CH3;COONa + HCI —> CH3COOH + NacCl

Mapayetal TTPOIOV hE HUPWOIA EIdI0U
To AeukO oTePEDG BIAAUETAI Kal oXNPATICETAl AXpwHO didAupa

Meipapa 3
AoKIgaoTIKOG cwAAvag A

3Cu + 8HNOz(apaid) —%—» 3 Cu(NO3) + 2NO + 4H,0

ExAUovTal puoaAideg dxpwuou agpiou (TO AEPIO ATTOKTA KAOTAVO XPWHA OTA AVWTEPA
TOIXWMATA TOU CWARVQ)
To pé€taAho diaAueTal kal oxnpaTi¢eTal yaAadio didAupa

AokipaoTikOg owArnvag B
Cu + 2H,S0, —%» CuSO4 + SO, + 2H;0O

ExAUovTal QUOOAIdES dXpWHOU AEPIOU PE ATTOTTVIKTIKA HUPWOIX
To pé€taAho diaAueTal kal oxnpaTi¢eTal yaAadio didAupa

EpwTtnon 7 (10 povadeg)

A. (a) NaNO;s: oudétepo
KCIO : Baocikd
NH4CN : Baoiko



(B) Mpoépxetar atrd aoBev BAaon kal aoBeveEg o¢u. YdpoAuovTal Kal Ta dUO 16vVTa TOU
dhatog, n [H'] kai [OH] e€aptdrar atmo v 1IoX0 Twv 300 aoBeVWV NAEKTPOAUTWV.
KNH; > KHen |, Gpa udpOoAUTIKA BACIKO.

NH.CN —H° o NHS + CN

NH4+ + H,O ~— NH3; + H30+
CN + H O +——= HCN + OH

B. (o) 1. AidAupa HCI (1 H2SO4 1y HBr)
I. AidAupa H,SO,4

n. AidAupa NH3

Iv. AidAupa NaOH (3 KOH)

(B) 1. Ni(OH), + HCI ——» NIiCl, + H)O
. Al(OH)s + H;SOs ——» Al(SO4)s + HO
m. Ag20 + NHzag — [Ag(NHgz)]" + OH
Iv. ALO3; + NaOH —3 NaAlO, + H0O

Epwtnon 8 (10 povadeg)

A. (a) ZTeped, yiaTi e augnon TnG Beppokpaaiag auéavetal N SIGAUTOTATA TNG OUTIAG.
(B) 1. 40°C
1. AlaAutétnTa g ouaiag A atoug 50 °C: 60 g ouciag / 100 g H,O

Apa, diaAvovTal 30 g ouaiag og 50 g H,O, atoug 50° C.
Emopévwg, yia va yivel To didAupa kopeouévo Ba TTpéTel va TTpooTeBouyv 13 g
ouoiag (30 —17=13 qg)

B. (a) Mg + H,SO, —» MgSO, + H;
H, + Bn —> 2 HBr
HBr + AgNO; —» AgBr + HNO;

B) . Mg + HSO4 —>» MgSO, + H>

1 mol 1 mol
24 g 1 mol
2449 X1=; X1 = 0,1 mol H,SO4

2g¢ 1000 mL d/tog H,SO4 TrepIExovTal 2 mol
X2 = 0,1 mol
X2_=50 mL &/10¢ HySO4




n. Mg + H,SO, — MgSO, + H

1 mol 1 mol

24 g 1 mol

2,4 g X3=, x3=0,1 mol H>
H, + Bro E— 2 HBr

1 mol 2 mol

0,1 mol Xa=; X4=0,2mol HBr

Mr AgNO3 = 188

HBr + AgNO; —> AgBr + HNO3

1 mol 1 mol
1 mol 188 g
0,2 mol Xs=; Xs5=37,6 9AQgBr

Epwtnon 9 (10 povadeg)
(a) Avénon iuAgpH: HNO3; HCOOH NaOH Ca(OH),

(B) HCOOH === HCOO + H'

[H'] = /Ko&.Co&. = 4x10° M

pH = - log[H'] = -log(4x107) pH=24

(y) Ze 1000 mL 0,1 mol HCOOH

2 mL X1 = 2x10 mol
>e 1000 mL 0,1 mol NaOH
10 mL X, = 10 mol

HCOOH + NaOH —> HCOONa + H0O

ApPXIKG : 2x10™ mol 0,001 mol

Avtidp./Mapay. : - 2x10™ -2x10™ +2x10™

TeAKG 0 8x10™* mol 2x10* mol oe 12 mL
X3 = 0,067 mol 1000 mL

To pH kaBopileTal pévo armrdé 1o NaOH



NaOH —"° , Na* + OH NaOH: 0,067 M
1mol 1 mol
0,067 Xq=; X4 = 0,067 mol apa [OH]=0,067 M

pOH = - log[OH] =1,17 M
pH+pOH =14 dpa pH=12_83

Epwtnon 10 (10 povaddeg)

_ DTPOKT.
(G) a= nfswp.

MNep1opIoTIKO avTIOPWV

1 mol H, avndpd pe 1 mol l;

2 mol X1=; 2mol < 3mol ouvertwg T0 I, o€ TTEpicoEla, To Hy
€ival TO TTEPIOPIOTIKO avTIOPWV

OswpnTtiKA TToooTNTA HI

1 mol H, 2 mol HI
2 mol Xo=: 4 mol HI
a= ZPEE 0,75 = DEPTEL NTTPAKT.= 3

nbewp.

H2g + b +— 2 HI ) 2X=3

ApPXIKG: 2 mol 3 mol X=3/2
AvTidp./ TTapdy. : -X - X +2X
X.I. 2-X 3-X +2X oellL
X.1. 0,5 mol 1,5 mol 3 mol
I. [H]=05M [I.]=1,5M [H]=3M

. K=[HI?/[Ha).[l] = 3%/(0,5) (1,5) = 12

(B) 1. Kapid petaBoAn
. Augnon
. Meiwon
Iv. Kauid yetaBoAn

(y) H 6éon tng XNMIKNAG 1I00ppoTTiag peTaToTTiCETal OEEIG, OAAG N K dev HETABAAAETAI YIOTI
eCaptdral yévo atrd Tn Bepuokpaaia.



MEPOZ I'”

Epwtnon 11 (10 povadeg)

(@) Mr CHs;COONa = 82

MNapaokeun 0,5 mol CH3;COOH

CH3COONa

1 mol
X1=,

X1 = 0,5 mol

+

1 mol
X2 =

X2 = 0,5 mol

HCl ——»

CH3;COOH

1 mol
0,5 mol

NacCl

2UVOAIKA mol CH3COONa 1Tou atraitouvTal yia TNV TTapaoKEUr TOU PUBUICTIKOU:
0,5+0,4=0,9 mol

1 mol CH;COONa 82 g

0,9 mol

(B

(%)

X3=; X3=73,8¢

2€ 1000 mL &/tog HCI trepiéxovtal 2 mol
Xq = 0,5 mol X4 = 250 mL

Mapaokeun pubuioTikou: 250 mL HCI 2M + 73,8 g CH3COONa + vepd = 1L

0,5 mol CH3COOH / 0,4 mol CH3COONa
+ Coé. .5 0,5 - +
[H]= Kog o= = 1,8x10° 22 =2,25x10° M pH = -log[H'] = 4,65

CH;COOH: 1000 mL 0,5 mol
200 mL X1 = X1 = 0,1 mol

CH;COONa: 1000 mL 0,4 mol
200 mL Xo = ; X> = 0,08 mol

NaOH: 1000 mL 0,5 mol

30 mL X3 =, x3 = 0,015 mol
MoodtnTeg/mol CH;COOH + NaOH — CH3;COONa + H,O| V diaAupartog
ApXIK&/TTpooTi6. 0,1 0,015 0,08 230 mL
AvTidpouv/ Mapay. -0,015 -0,015 +0,015
Tehika 0,085 0 0,095 230 mL
C mol/L 0,37 0 0,41 1000 mL




[H] = Kot 2% = 1,8x10° %7 = 1,62x10° M oH = -log[H'] = 4,79

MeTtaBoAr pH: 4,79 - 4,65 = 0,14 yovadeg

Epwtnon 12 (10 povadeg)

(a) KaptruAn A: HCI pe didAupga NaOH 0,1 M
KauTtruAn B:  aoBevég o&u HA pe didAupa NaOH 0,1 M
KaptroAn I NHz pe didAupa HCI 0,1 M

(B) MpayuartoTroiciTal OyKOPETPNON, ME METPO IONG HOPIOKATNTAG KAl ATTAITEITAI YIO TNV
€€OUBETEPWON TOU AYVWOTOU i00G 1I000UVAOG OYKOG, Apa TTEPIEXETAI O iDI0G apIBUOG
moles Tou ayvwaoTou agou egoudeTepwvovTtal ue avahoyia 1:1. Eteidr) €xoupe ico Oyko
ayVWOTOU, TOTE Ol CUYKEVTPWOEIG TWV OIAAUPATWY TTOU OYKOPETPOUVTAI Eival iOEG.

(y) KoptrOAn B: pHgpy = 3 [H]=10"" =103 M

NaOH: 1000 mL 0,1 mol

50 mL X;=: X =5x10° mol

HA + NaOH ——» NaA + H,O
1 mol 1 mol
Xo =" 5x107 mol X, = 5x107 mol

>e 100 mL HA trep. 5x10° mol
1000 mL X3 = X3 = 0,05 mol HA: 0,05 M

HA = H + A

2 -6
Kot = L = 107 - 9107
Coé. 0,05

(5) Kya=10"
PpH=pKd+1=-logkd+1=4+1 Zwvn ekTpotng: 3 -5

Eival katTaAANAGTEPOG yIa TNV KAUTTUAN [, yiaTi n (wvn EKTPOTIAG TOU O€IKTN
mepIAapBaveral otn {wvn €E0UBETEPWONG TNG KAUTTUANG.

TEAOZ



