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Atopikég padeg: H=1,C=12, N=14, 0=16, Na=23, S=32, CI=35.5, K=39, Mn=55, Fe=56

TT00epéc NAEKTPOAUTIKAS S1doTaong: KcHs,coon= KNH;=1,8%x10° KHcn=4,2x107"°
KHF=6,8x10"

Ap18p6¢ Avogadro=6,02x10%

Fpappopoplakdg Oykog agpiwv oe Kavovikég ZuvlBnkeg = 22,4 L

XPHZIMA AEAOMENA

OAHTIEZ

To e§eTaoTiKO dokipio BaduoAoyeital pe EKATO (100) povadeg.

Na atravriioeTe Kal Ta Tpia pépn A’, B° KAI " TOY AOKIMIOY.

Na ypAWeTe TIG ATTAVTHOEIS OAG OTO EEETAOTIKO SOKIiMIO, OTOV KEVO XWPO, META OaTTd
KA0Be epwTnONn.

EmiTpémmeTal n Xprion MOVO [N TTPOYPOMHATIOMEVWYV UTTOAOYIOTIKWY UNXOVWV.
Agv emiTpéTTeTal N XPAON ONUEIWOCEWYV O€ OTTOINSATTOTE HOPPN.

Agv emiTpéreTal n xpRon d10p0wTIKOU uypoU N S10pBWTIKAG

TAIViagG.

Na JEAETAOCETE PE TTPOCOXN TNV EKQWVNOT TWV EPWTHOEWYV KAl VA ATTAVTHOTE HE
ca@nveia.

Na ypdepere KAOAPA kait EYANANQZTA.

To e§eTaoTIKO dokipio atroTeAcital amrd (12) oeAideg.

AEN ©OA AOOGOYN ZYMNAHPQMATIKEZ OAHTI'IEZ 'H AIAZA®QHNIZEIZ.

KAAH ENITYXIA



MEPOZX A": Epwrioceig1 -4
Na atmravTioete o€ OAeG TIG EpwWTNOEIG 1 - 4.
Kafe opBn atravrnon BaduoAoyeital pe 5 povadeg (cuvoAo 20 povadeg).

Epwtnon 1

A) Na xapokTnpioeTe Ta USATIKA SIGAUPATA TWV TTIO KATW aAdTWV wg 6&iva,  (3u.)
Baoikd ) oudéTepa.

i) NaxSO4 ..o, OUDETEPOD..cevtuieeeiieiiiiie e eeeeeee e e e e e eeeenans

i) CH3COONa ............... [$ 1o (o1 Co J

i) NHsNO3 v OCIVO.ceee e

iV) KCN e, BOOIKO. ..ot

v) CH3COONH4 ............ (o1UTe14 £ oo JUUN

vi) KF L0 (o 1o T

B) Na dIKAIOAOYACETE TNV ATTAVTNOT 0AG, TTOU ava@EPETAl aTO dIGAUUA (1u.)

(iii) pévo, ypaovTag Kal TN XNMIKN avTtidpaon udpdAucng Tou AAATOG.
NH4sNO; — NH;" + NOj
NH," + H,O — NH; + H;0" To NH4NO3 udpoAustarl 6¢iva
M) Na €¢nynoeTe TI EVVOOUNE OTAV aQVOPEPOUE OTI WIa ouaia gival Ioxupdg (1u.)
NAEKTPOAUTNG.
Aliotatal TApwG oTa UdATIKA Tou SIGAUPATA TA OTTOIA £X0UV PJEYAAN NAEKTPIKN

aywyiugoTnTa

Epwrtnon 2
A) Na BpeiTe TOUG CUVTEAEOTEG TWV TTIO KATW avTIOPACEWV XPNOILOTTOIWVTAG (3W.)
apIBuoug oeidwaong:
-3 +2 0 0
i) 2NH; + 3CuO0O —» N; + 3Cu + 3H)0

+6 -1 +3 0
ii) KoCroO7 +  14HCI » 2CrCl3 + 2KCl + 3Cl; + 7H)O

B) MNa 116 1Mo TV avTIOPACEIG va TTPOCBIOPICETE TO OEEIDWTIKO KAl TO (2u.)
aAvVaYWYIKO CWHA.

AvTidpaon (i) oeIdwTIKS ...... CuO...... QVOYWYIKO ......... NHs......

AvTidpaon (ii) 0&eIdWTIKO ...... K2Cr,07... QAVOYWYIKO ......... HCI........



Epwrtnon 3
A) Na utroAoyioeTe Tn popiakdTnTa (mol/L) evog diaAuuartog TTou TrepiExel 80 g (1,5u.)
NaOH o€ 500 mL diaAUpaTOC;

40g NaOH 1 mol NaOH 500mL di0A. 2 mol NaOH
80g x=2mol NaOH 1000mL d10A.  X=4 mol
4M

B) Na Bpeite pe UTTOAOYIOUOUG, TOV OYKO ATTO TO TTIO TTAVW SIAAUNA TTOU TTPETTEI va
apaiwooupe yia va Trapackeudooupe 200mL diaAupatog NaOH 0,1M; (1,5u.)

C1 V1 = C2 V2
4V =0,1(200)
Vi =5mL

I Na xapoktnpioete 7o HBr cav o¢u ) ocav Bdon cupewva Pe Tnv Bewpia (2u.)
Twv Bronsted-Lowry dikaioAoywvTtag TnVv €1mIA0Yr 0ag. Na ypAayeTe pia
XNMIKA avTidpaon TTou va dEixX Vel TNV CUUTTEPIPOPE TNG OUCiag.

Eival o0 katd Bronsted-Lowry yiari givar 6Tng TTpwroviwy H*

HBr + H,0 — HyO" + Br

Epwrtnon 4

A) Na ypdayete TNV nAeKTpOVIAKr dOuN ME TNV HEBOSO TWV TPOXIAKWY (2u.)
(1s 2s 2p......) yia Ta TTI0 KATW:



B) Na ava@épeTe TToI/TTOIEG ATTO TIG TTAPAKATW OUASES KBAVTIKWY apIBuwv
yia €va NAEKTPOVIO gival eTTITPETTTEG 1} OxI. Na dIKAIOAOYNOETE TNV
atrAvTnon 0ag, av KATToIa OV gival ETTITPETTT.

i) n=1, {=1, m=0, m=+%%  pnemrpem yia n =1 mpémei 10 { =0

i) n=1, £=0, m=0, me=-Y%2  €MTPETTH

) Naypdayete Ta cUPBOAA TWV UTTOOTIBAdWY PE TOUG AKOAOUBOUG KBAVTIKOUG

apIBpoug.

n=1, =0 ............ 1S,

n=2, =1 ... 24 o JUTRRT

n=3, =2 ... 3

n=4, =1 ... 4p...cccceenee.
MEPOX B': Epwtioeig5-10

(1u.)

(2u.)

Na atravrioete o€ OAeG TIG epwTOEIS 5 - 10. KdBe opON atravrnon BaduoAoyeital pe 10

Movadeg (ouvoAo 60 povadeg).
Epwrtnon 5
Na utroAoyioeTe 10 pH yia Ta 10 KATW dlIoAUaTA:

A) 0,1M NH3

[OH] =/K,C, = {18x107°(0,1) = 1,34x10°°

pOH= -log1,34x10° = 2,87

pH=14-2,87=11,13

B) 0,2M NaOH

NaOH — Na’ + OH’
0,2M 0,2M 0,2M

pOH= -log 0,2 = 0,7

pH=14-0,7 = 13,3

(2,5u.)

(2,54.)



M) 1L diaAupatog HCI 0,1M oT0 otroio €xouv TTpooTEDEI (2,5u.)
0,05 mol NaOH (uetaBoAn éykou apeAnTéa)

HCI + NaOH —* NaCl + H,0
0,1fmol  0,05mol
avTiIdpouv 0,05 0,05

TEAIKA 0,05mol  ----
‘Exoupe TeAIKG didAupa HCI 0,05M pH =-log 0,05=1,3
A) HCI 2,0% w/v (% k.0.) (2,5u.)
2g HCI 100mL S1GA. 36,5g HCI 1mol HCI
X=20g HCI 1000 mL 20g HCI X=0,55mol HCI
[HCI] = 0,55M
pH= -log0,55 = 0,26
Epwrtnon 6
A) Na cuuTTANPWOETE TIC AVTIOPACEIC JE 0POBOUG OUVTEAEDTEG. (4p.)

Av kdtTola avTidpacn dev TTPAYUATOTIOIEITAI VO TO AVAPEPETE.

Zn(OH)z) + 2NaOHq) = NaxZnOgaq) + 2H20(
Zn(OH)ys) + 2HClaqy — ZnClyaq + 2H20)
CU(NO3)aaq) + 2NaOHpqy — = Cu(OH)ys) + 2NaNOg(ag
Fe(OH)ys) + NaOHpg —>  Kopid avridpaon

B) i) Na ypdwete T Ba TTapaATNPACETE KAl TNV £Eicwan TS XNMIKAS avTidpaong (2u.)
TTOU TTpayuaroTroigital, otav o€ didAupa Pb(NO3), TTpocBEécouue PEPIKES
otayéveg NaOH.

Pb(NO3)2(aq) + 2NaOH(aq) — Pb(OH)2 s) T 2NaNO3(aq)
Mapartnpeital oXNUATIONOG AEUKOU ICAUATOG

i) Na ypdawete 11 Ba TTapaTnPACETE Kal TRV £§iI0WON TNG XNUIKAG avTidpaong (2u.)
TTOU TTPAYMATOTIOIEITAI, AV META TNV TTPOCOAKN MEPIKWY oTayévwy NaOH
oTn ouvéxela TpooBéooupe Trepioaeia NaOH, oTo 1o TTavw SidAuua
Pb(NO3),.

Pb(OH)2 ) T 2NaOH(aq) NaszOZ(aq) + 2H20(|)
To i¢nua diaAueTal, oxnuaTi¢eTal AXxpwuo dIGAUP



N Na ypayete TNV XNUIKA avTidpaaon TTouU TTPAYHATOTTOIEITAI KAl TIG (2u.)
TTOPATNPNOEIG TTOU AVAPEVETE va KAVETE, OTAV 0 DOKIMAOTIKO CWARvVaA TTou
mrepiExel oteped NH4Cl rpooBéooupe didhupa NaOH.

NH4C|(3) + NaOH(aq) —»NH; @t H20(|) + NaCI(aq)

MapdyeTal aéplo Pe XAPAKTNPIOTIKA Kal EPEBICTIKI HUPWOIA

Epwtnon 7
A) Aivetal n avtidpaon

A+2B — 3 + 4A

Av 0 puBudécg mapaywyng Tou A givai 0,12 mol/L s va uttoAoyioeTe:

i) Tnv TaxuTtnTta TNG avTidpaong.

(2u.)
UA= 0,12 UGVT = 1/4 UA
Uavr = 1/4 (0,12)
Uar = 0,03 mol/L s
i) Tov puBud oxnuatiopou Tou I. (2u.)
UC(VT = 1/3U|—
ur = 3 Uqyr = 3(0,03) = 0,09 mol/L s
B) Karaypd@nkav ol 1o KATW TTEIPAPATIKEG JETPATEIG TNG METABOARG TNG
OUYKEVTPWONG TNG ouaiag A katd Tn dIAPKEIA TNG avTidpaonG:
2A + 5B —> I + 4A
Ca (M) 8 6 5 43 4
t (sec) 0 10 20 30 40
Na utToAoyioETE:
i) Tov puBbud PETABOANG TNG CUYKEVTPWONG TOU A yIa TO XPOVIKO didoTnua atTd (2u.)
Ta 10 s péxpr Ta 30 s.

43-6

A= - = 0,085 M/s



i) Tov puBbuod PeTaBOANG TNG CUYKEVTPWONG Tou B yia To Xpoviko didoTnua (2u.)
ammo Ta 10 s pexpl Ta 30 s.

Uavr = 1/2up = 1/5 Up

Ug = 52 Ua
ug = 5/2 (0,085)
ug = 0,21 M/s
) Aivetal n avTidopaon A—B (2u.)

Me Tn Xpron Twv KAUTTUAWYV TNG avTidpaong yia 1o A va BEIigeTe TTwG €TTNPEAETAI
n TaxuTnTa TG avtidpaong Pe TNV augnon tng Bepuokpacias. (Na dEIgeTe TIC KAPTTUAEG
yia T4 kai T, 61mou T4<T?).

EpwTtnon 8
A) Na CUPTTANPWOETE TIG TTI0 KATW avTIOPAcelS. Av KATTola avTidpaon dev (4p.)

TTPAYUOTOTTOIEITAI VO TO QVOPEPETE.

Pb(NO3)2(aq) + H2804(aq) —> PbSO4(S) + 2HNO3(aq)

2CH3COOH(aq) + NagCO3(s) _,2CH3COONa(aq) + COz(g) + H20(|)

BaClyaq + HNO3@aq —> Kopid aviidpaon

2NaOH(aq) + (NH4)QCO3(S)—> Na2003(aq) + 2NH3(9) + H20(|)

B) Na ava@EpeTte TI TIPETTEI va I0XUEI YIA VA TTPAYUATOTTOIEITAI IO (1,5u.)
avTtidpaon SITTARG AVTIKATAOTOONG.

Mpétrel va oxnuartiCetal éva atrd Ta akdAouba:
iCnua, aépio 1 aoBevAg NAEKTPOAUTNG.



M) Na ava@épeTte €va avTiIOPACTHPIO TTOU Ba XPNOIUOTTOINCETE YIA VO (3u.)
OIaKPIVETE Ta TTI0 KATW CeUyn YETAEU Toug. Na eEnynoeTe ae ouvTopia
Kal ye avridpdoelg TTwg Ba yivel n didkpion.
(i) To MgCO3 até 10 Mg(NO3),

MgCOgz(aq) + HCI » MQgClyaqg) + CO2 (g) + H2O Trapayetal aépio TTou BoAwveEl
dlauyég didAupa aoBeoTovépou

Mg(NO3)2aq) + HCl — Kauid avtidpaon

(i) To Fe(NO3), atmé 1o Pb(NOs3),

Fe(NOs)zaq) + NaOH———* Fe(OH), » To inua dev dlaAveTal
iCnua Mepioogia NaOH

Pb(NO3)2(aq) + NaOH —be(OH)z > N82Pb02(aq)+ H20(|)
iCnua Mepiooeia NaOH  To i¢nua diaAueTal

A) Na ypdweTe TNV I0VTIKI HOPPNA TNG avTidpaong YETALU OTEPEOU ofikou  (1,5.)
vaTtpiou kal udpoxAwpikou o&€oc. Na diIKalioAoyAoETE yIaTi N avTidpaon
TTPAYUATOTTOIEITAl.

CH3;COONa s) T (H++C|_)(aq) ’CH3COOH(aq) + (Na++CI')(aq)

Mapayeral acBevig nAekTpoAuTng, To CH3COOH

Epwtnon 9
>¢ KAe10T16 doxeio 2L eicdyoupe 2 mol N2 kai 8 mol Hz. MeTd Tnv atrokatdoTaon

IcoppoTTiag TTepIEXovTal 0To doxeio 3 mol NHs.
A) Na ypawete Tnv €€icwan NG ap@idpouns avtidpaong TTAPACKEUNG APPwWVIag (2u.)
atrd dfwTto Kal udpoydvo.

N, + 3H; =——= 2NHj;

B) lMoia gival n cuoTaon Tou Wiyuatog aTnV I00PPOTTIQ; (3u.)
N, + 3H, - 2NH3

ApxIkda 2mol 8mol -

Avr./TTap. X 3X 2X

looppotria  2-X 8-3X 2X 2X=3

X=1,5 0,5mol 3,5mol 3mol X=1,5

[] 0,5/2=0,25M 3,5/2=1,75M 3,0/2=1,5M



M) Moia eival n arédoon TnG avTidpaong; (2u.)

av n avridopaon RTav povoédpoun: N, + 3Hy =——= 2NH;
2mol 8mol -
2 6 4
- 2mol 4mol OewpnTIKA
amédoon
amrodoon = moooTnTa NH3 TTou oxXnuaTiCeTal TTPAKTIKA =3/4=0,75 N75%

TToodTnTa NH3 110U B0 oYXNuaTI{oTav BewpnTiK&

A) Moia gival n oTaBepd XNUIKAG 1I00ppoTTiag K (Xwpig HOVABES) TNG TTIO TTAVW (3u.)
XNMIKAG avTidpaong;

[NHa]? (1,5)%
K= = =1,67
[H2]® [N2] (1,75)° (0,25)
Epwtnon 10

Katd tnv oykopétpnaon 10 mL Benkou aidripou (1) katavaAwBnkav 9,5 mL
0.02M KMnOg4. H xnuikn avTidpaon yia Tnv oyKouETpnon €ival n akdAoubn

+7 +2 +3 +2
2KMnOy4 + 10FeSO4 + 8H,SO4 — 5F62(SO4)3 + 2MnSO, + K2SO4 + 8H50

A) Na TTpOOdIOPICETE TOUG OUVTEAEDTEG TNG AVTIOPAONG KAI VO AVOQEPETE (4p.)
O€ TTOI0 KATNYOPIa avriKel N avTidpaon. ogsidoavaywyng

B) Na Bpeite TN poplakdéTnTa (Mol/L) Tou FeSO4 atrd Ta atroteAéouaTa (4p.)
TNG OYKOPETPNONG.

0,02mol KMnOs 1000mL JIaA. 2mol KMnOg4 10mol FeSO4

X=0,00019 mol  9,5mL 0,00019mol X=0,00095mol

10mL dioA. FeSOq4 0,00095mol FeSO,
1000mL X=0,095 mol 0,095M FeSO,

M) Na ava@EpETe TTWG YIVETAI avayvwpion TOU TEAIKOU OnuEiou (2u.)
oTnV 0 TTAVW OYKOUETPNON.

Méxp1 To dIGAUPA ATTOKTAOEI HOVIUA AVOIKTO 1L0OEG XPWHA.



MEPOXI": Epwtioeig 11-12
Na atmravToeTe o€ OAEG TIG EpwTNOEIG 11-12.
Kafe opBn atravrnon BaduoAoyeital pe 10 povadeg (cuvoAo 20 povadeg).

EpwTtnon 11
lvetal oykopétpnon 10 mL CH3COOH pe NaOH 0,1M. O 1c0080vauog 6ykog
Tou NaOH Bpébnke 10 mL.

A) Na utroAoyioeTe Tn popiakoTnTa (mol/L) Tou CH3COOH. (3u.)
1000mL &ioA. NaOH  0,1mol NaOH
10mL X=0,001mol NaOH => 0,001mol CH3;COOH

10mL diaA. CH3;COOH 0,001mol CH3;COOH
1000mL X=0,1mol CH3;COOH

o
<

B) Na utroAoyioete 10 pH TTpIV TNV TTPOCBKN TNG BAonG. (2u.)

Hl =JK,.C,. = +/18x107°(0,l) = 1,34x10°

pH = -log 1,34x107 = 2,87

M) Na uttoAoyioete 10 pH peTd TV TpocBrikn 5 mL NaOH. (3u.)
CH3COOH + NaOH CH3COONa + H,0O NaOH
0,001 0,0005 0,0 1000 mL 0,1 mol
-0,0005 -0,0005 +0,0005 5mL x=0,0005mol
0,0005 mol 0,0 mol 0,0005mol
C
H]= K, =% = K, 2% = 18x10° 2200 _ 4 510 CH,COOH
C, n,, ,0005 .
: 1000 mL 0,1 mol
pH = -log 1,8x10° = 4,74 10 mL x= 0,001 mol

10



A) Na avagépeTte éva OeiKTn TTOU UTTOPEITE VA XPNOIUOTTOINCETE (1u.)
yia ToV TTPocdIoPICHS TOU ONUEioU I00dUVAUIag Kal va TO OIKAIOAOYIOETE.

AidAupa @aivohopBaAgivng pe wvn ekTpottAg 8,2-10

Mpétrel n {wvn eKTPOTTAG Tou O€iKTN va BpiokeTal 0Tn euBeia Icoduvapiag (Cwvn
ecoudeTépwang 7-10) TNG KAPTTUANG EOUBETEPWONG.

Etriong kardAAnAog deikTng €ivail Kal To Kuavouv BpopoBupuoAng

E) Av 10 01QWVIO TTOU XPNOIYOTTOINONKE IO TN JETAPOPE TOU dIAAUUATOG (1u.)
CH3COOH oT1nv Kwvikh @IAAN EETTAUONKE POVO PE VEPOD, TTWG Ba ETTNPEACEI
TOV UTTOAOYIONO TNG OUYKEVTPWONG 0EE0G; Oa gixaue BETIKO rj apvnTIKO CPAAPa
Kal yI0Ti;

Oa gixaue apvnTIKO OQAAPA YIOTi TO OEIKO 0EU apAIWVETAI JE TO VEPO TTOU TTEPIEXEI

TO CIQWVIO

Epwtnon 12
A) Na utroAoyioeTe 1o pH dilaAUpaTog apuwviag 0,5 M. (2u.)

[OH] =/K,C, = 18x107(0,5) = 3x10”

pOH= -log 3x10° = 2,52

pH =14 -2,52 = 11,48

B) Av o€ 1L atrd 1o o mévw didAupa rpoocBéocoupe 0,5 mol NH4Cl va uttoAoyioete

T0 pH TOU SIGAUPATOG TTOU TTPOKUTTTEL. (2u.)
NH,CI NH," + CI
NH; + H,O NH," + OH

PuBuioTikd didAuua

C
OH]=K,—%2 =1,8x10"° 05 _ 1,8x10° M
c
al )
pOH = -log[OH7] = -log 1,8x10™° = 4,74 pH = 14-4,74 =9,26

M) Na airiohoynoete Tnv aAAayn TTou TTpokUTITEl 0TO pH 01O B) 110 TTaVW. (2u.)

AGyw TNS auénong NS ouykévipwong Tou NH4" n icoppoTria

NH; + H20 NH4+ + OH

METATOTTICETAI TTPOG TA APICTEPA PEIWVOVTAG TRV TIKA Tou [OHT] kai To pH.
(emmidpaon Koivou 16VTOG)

11



A) Na d€igeTe pe utToAOYIGHOUG (KOl avTIOPACEIC) Kal VO EENYACETE AV TA TTIO
KAatw SlaAupata gival pubBpIoTIKA A X1 Kal va uttoAoyioeTe To pH Tou KABE
SlaAUaATOC.

a) AidAupa mou TTapackeudoTnke atrdé 50mL 2M HCI kair 100mL 2M CH3COONa.  (2u.)

HCI + CH3;COONa CH;COOH + H)0O HCI
0,1mol 0,2mol 0 0 1000mL 2mol
-0,1 -0,1 01 50mL X=0,1mol
0,0 0,1mol 0,1mol

CH3COONa

1000mL 2mol
100mL X=0,2mol

To didAupa gival puBuIoTIKG, yiaTi TO TEAIKO dIdAupa TTEPIEXEl A0BEVES OEU Kal TO AAAG TOU.

Ol_ 4 8x10®

+ C0§ no§ -5
[H]=K,,—% = K,,—% =1,8x10
Cal na/i s

pH = -log 1,8x10° = 4,74

B) AidAupa 1L oTo otroio ival diaAupéva 9g kabapou CH3;COOH kai 8g NaOH.  (2u.)

CH3COOH + NaOH CH3COONa + H»O CH3;COOH
0,15 0,2 0,0 60g 1 mol
-0,15 -0,15 0,15 99 x=0,15mol
0,00 0,05 mol 0,15mol
NaOH
40g 1mol
8g X=0,2mol

To didAupa dev cival puBuioTikG. To pH kaBopileTal atrd Tn TTEPICOEIR TNG I0XUPNGS BAoNG.
H udpdAuon Tou GAatog gival apeAnTéa Adyw NG peyaAng [OHT]

[NaOH]=0,05M pOH=-l0g0,05=1,3 pH=14-1,3=12,7

TEAOZ EZETAZHZ

EIZHTHTES> 2YNTONIZTHZ B.A. O AIEYOYNTHZ

AnpnTpeng AoiCou Mapia lakwBidou AANEEQVOPOC AnunTpiou



