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OAHIIEX
e Na amravrioete ka1 ota Tpia pépn A, B KAI " TOY AOKIMIOY.
e Na ypdyeTe TIG ATTAVTOEIG OGS OTO EEETAOTIKO OOKIiHIO, OTOV KEVO XWPO,
META a1Td KABE EpwTNON.
e Naypdapere KAOAPA kait EYANAITNQZTA pe prAe peAavi.
Agv emTpérreTal n xpron d10pOwWTIKOU uypou | S10pOWTIKAG TaIviag.
EmiTpérreTal n Xpion pOvo pn TTpoypapHaTI{OMEVNG UTTOAOYICTIKAG MNXOVAG.
Agev TTITPETTETAI N XPHON CNUEILOEWY OE OTTOIAONTTIOTE HOPPT).
NO HEAETACETE PE TTPOCOXN TNV EKPWVNON TWV EPWTIOEWYV KOl VA OTTAVTAOETE UE
oagnvela.
To €§eTaoTIKO SOKiMIO atroTeAgiTal amrd dekatrévre (15) oeAideg.
To €¢eTaoTIKO dokipio Babpoloyeital pe EKATO (100) povade.

AEN OA AOGOYN ZYMIMNAHPQMATIKEZ OAHIIEZ 'H AIAZAOHNIZEIZ

XPHZIMA AEAOMENA

ZXETIKEG OTOMIKEG MAgeg Ar:
H=1, C=12, 0O=16, Na=23, S=32, Fe=56, Cu=63,5, Zn=65

2100ep£G NAEKTPOAUTIKRAG SidoTaong oToug 25°C:
Kchzcoon=1,8%10",  Knuz=1,8%x10°,  Kpcoon= 1,6.10%,  Kyen = 4,2x107°

Fpappopoplakdg Oykog: Vi, = 22,41 oe Kavovikég Zuvlnkeg (0°C kai P=1 atm)
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MEPOX A’: Epwtioeig1 -4 (20 povadeg).
Na amravrioere o€ O0Aeg TIG epwTiioels 1 - 4. KdBe opB amrdavrnon BabpoAoyeital pe
mwévre (5) povadeg.

EpwTtnon 1

A. Na utrohoyioete Tov A.O (apIBPO6 0geidwong) Tou P OTIG TTI0 KATW XNMIKEG EVWOEIG:  (2H)

(1) P20s:...2P+5(-2)=0=P=+5................. (n) HoPOg3 :...2(+1)+ P+3(-2)=-1=P=+3.........

(M) Pg: . P=0.eiiiiiiie e, (v) PH3: ... P+3(+1)=0=P=-3.......ccecrvrrn....

B. (a) Na XopakTnpioete wG OMOYEVEIG N ETEPOYEVEIG, TIC AKOAOUBEC au@idpOUES

avTIOPAOEIG: A
1) 2S0,(g) + O2(g) —~— 2S0O3(9) = ... OMOYEVEC. c.uveeeeeirreeeeerreeeeeerreeens
n AgpCO3(s) —~—— Ago,O(s) + COz(g)  ...... ETEPOYEVEG..ciiiiiiirirrrrnriiiieaeeeeeens

(B) Na ypawete TNV €KQpacn Tng oOTaBepAg XNUIKAG 1ooppoTriag, Ke yia TIC 1O TTAvw
AUQIOPONES aVTIOPATEIG. (2M)

[S05]?

“ [50,]%[0,]

KC" = [COZ]

Epwtnon 2

A. Na ypayete Tnv avtidopaaon NAEKTPOAUTIKA d1ACTACNG 1) IOVTIOPOU TWV TTIO KATW EVWOEWV:
(M)

(a) HCI HCI=> H* . CI

(B) CH3;COOH CH3COOH =CH3COOH , H"

(y) KOH KOH > K, OH

B. ¢ 200mL &ioAupatog HNO3; 0,2M, trpootédnkav 500 mL ammootayuévo vepd. Na

UTTOAOYIOETE TN POPIAKOTNTA TOU APAIWHEVOU BIAAUUATOG. (2p)

Vo=0,2L  V 16k =0,2+0,5=0,7L

C(xpx :O’ZM C‘CC)\.: , Capx-vapxz Crgk. Vi

Cw=0,2%0,2/ 0,7 =0,06 M

Epwtnon 3
(o) Na cupTTANpwOoEeTE TOV TTAPAKATW TTivaka avaAoya pe Ta ouluyr {euyn o&éog—Baongkatd
Toug Bronsted — Lowry: (2M)
+
Zufuyég ogu HCO.~ NH, H>S0, H;PO,
2- }
2uduyng pBaon CO; NH5 HSO, — H,PO,

(B) Na ypawere Ta ouluyny Ceuyn, 0&€og-BAong Katd Bronsted — Lowry, OTIG TTOPOKATW

XNUIKES avTIOPAOEIG: (3p)
1) NHa* + H20 — NHs + H3O™"
o&u (1) paon (2) paon (1) 0SY (2)
1)) H20 + CO3%~ — OH- + HCOs3~
00 (1) paon (2) paon (1) %Y (2)
m)  NHs + HCI =  NHs*  + cl
paon (2) 0o (1) SV (2) paon (1)



Epwtnon 4
A. (a) Na ypaweTte Tnv avaAuTikf NAekTpoviakr) dopr otn BeueAidn katdoTtaon (e TN PEBodO

TWV TPOXIAKWY) YIO TA TTIO KATW OTOIXEIA: (2p)
) 5P 1 1s?25%2p®3s?3p?
m  »Ti : 1s725°2p°3s”3p®3d®4s®
(B) 1) Na ypdwyeTe 10 didypaupa TPOXIOGKWY Tou Tj, (a1Té TNV (a) 1) TTOPATTAVW. (1p)
NN INININ NI NI I

1s 2s 2p 3s 3p 3d 4s

i) MNoieg uTTOOTIBABES £XEI TO Ti; (1)

s, p,d
) NMéoa nAekTpOVIa UTTOPEI VO XWwPEoEl KABE uTTOoTIRAdA p Kal TTO0A KABE d; (1p)
p MEXPI 6e d péxpr 10 e

TEAOZ MEPOYZ A”

MEPOX B": Epwrtnoeig5—-10 (60 povddeg)
Na atravrioete o€ OAeg TIG epwTNOEIG 5 - 10. KaBe opBn armravrnon BaBpoAoyeital pe
Oéka (10) povadeg.

Epwtnon 5
A. Aivovtal Ta Mo KATW UudaTIKA dlaAUpaTa idlag HOoPIaKOTNTAG KAl dIAPOPEG TINEG pH: 3, 7, 8
kai 13.

(a) Na ypawete Tnv TIPA pH TTOU avTioTOIXE O€ KABE dIGAUNA, OTOV TTIO KATW TTivaKa. (2M)
AlgAUpara HCOONa CH3COONH,4 CH3;COOH NaOH
pH 8 7 3 13

(B) Na dikaiohoynoete Tnv TINR pH 1ou emA&CaTte yia 1o SidAupa Tou ofIKoU apuwviou,
CH3COONH,, ypdgovTtag €1Tiong TN XNUIKA avTidpaon didotaong Kal udpoAucng Tou AAATog

(3m)
CH3COONH4 > CH3COO + NH, *
CHsCOO™ + H,0 = CH;COOH + OH  KchacooH =1.8x10

+ + -5
NH;" + HO = NH3 . H30 KH3 =1,8x10
To ahag CH3COONH, gival oudétepo, eTTeIdf TTpoépxeTal ammd aoBevég o0,CHsCOOH, kal
aoB¢evr) Bdon, NHz kai o1 duo oucieg €xouv Tnv idia oTaBepd 10vTIoPOU K.

B. AioBétoupe 200 mL atd kébe €va, atrd Ta 1Mo KATw dioAuuara:

CH;COOH 0,4 M, HCI 0,1 M, NaOH 0,2 M
(o) Na etmIAéEeTe KAl va ypAWETE £va ouvOUQOHO, YE dUO pévo atrd Ta 1o TTavw dloAuuaTa,
ME TOV OTTOi0 MTTOPEITE VA TTAPOOKEUAOETE PUBMIOTIKO dIGAUMA KAl va DIKAIOAOYNOETE TNV

€AoY 0ag Pe Toug KAaTAAANAOUG UTTOAOYIOUOUG. (3p)
0,4 1000mL 0,1 1000mL 0,2 1000mL
Xi= 200mL Xo= 200mL X3= 200mL
X1=0,08mol CH;COOH X2=0,02mol HCI x3=0,04 mol NaOH
CH5;COOH + NaOH - CH3COONa + H.O
Apx 0,08 0,04 0
Avt/ TTapay -0,04 -0,04 +0,04
TEAIKO 0,04 0 0,04

Apa oxnuari¢etal pubuIoTIKO didAupa CH;COOH / CH;COONa
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(B) Na utroAoyioete To pH TOU PUBUICTIKOU SICAUNATOG. (2p)
Noe= 0,04 ( oTa 400mL) 1 Cee=0,1 M
Noa= 0,04 (ota 400mL) 1 Cu=0,1 M

[H]=K el ) [H']=K

nai

C oé
OEC al

[H]=1,8 x10°.0,04/0,04 =1,8x10°M
pH = -log[H'] = -log (1,8x10°) =474

Epwinon 6
A. Mia moooTtnTa okOvng avBpakikou acfeoTtiou, CaCO3 o€ mepiooela, avrnidopd ye 100 mL
dlaAupatog udpoxAwpikou o&éog, HCI, popiakdtntag 1M, cUp@wva Pe TRV XNMPIKNA £€iocwon:
CaCoOs; + 2HCI > CaCl, + COs + HO
ZnTeital va ypAweTe TNV £TTidpacn (xwpig €€fynon) Tou Ba £xouy,
1) oTnv TaxuTnTa (U) Tng avtidpaong (UIKpATePN 1 HEYaAUTEPN 1 id1a) Kal
11) oTOV OUVOAIKO OyKo (V) Tou aépiou CO; (UIKPOTEPOG 1) HEYAAUTEPOG 1 iD10G)

Ol TTAPAKATW PETARBOAEG: (4p)
(a) idia TToodTNTa 0KOVNG CaCO3 TTPOoOoTIBETAl JE HOPPH PEYAAUTEPWY KOKKWV.
)Taxutnra U : ............... V11¢0]0] £{0] s P
I1) OYKOG agpiou V@ ............ ][ L TP
(B) avti yia 100 mL didAupa HCI 1M xpnoipotroioupe 100 mL didAupya HCI 2M.
Taxutnra U ...l MEYOAUTEPN...vveveeneaenennnnn.
1) 6ykog agpiou V& ............ MEYOAAUTEPOG...vvvanaannnnnn.
(y) Wuxoupe T10 doXEIO TTOU TTPAYUATOTTOIEITAI N AVTIdPACH.
NTaxutnra U MIKPOTEPN. . vveveanennnns
1) OyKog agpiou V : ....ooeiviiininnnn. o] [0 T«
(8) AloAUoupe 1g NaOH o710 0&U TTpIv TTpooTEBEI 0TNV oKOvN Tou CaCO:s.
NTaxutnra U MIKPOTEPN.....c.u.....
1) OYyKOG aeEPioU V & .ooiiiiiiiiannnn. MIKPOTEPOG. e uveieaeieenaiaanannn
B. Mapakdtw treprypdeovtal Tpia diagopeTikd treipauata I, I kai I, Ta kdBe éva ammd 1a
TTEIPANOTA VA YPAYETE: (6p)

e MIO TTOPATAPNON TTOU AVOUEVETE VO KAVETE,
e TN XNMIKA £€icwan TnNG avridpaong TTouU TTPAYUATOTTOIEITAL.

Neipapa |
2€ OOKINOOTIKO owARva TTou TrepiExel SildAupa viTpikoU apyupou, AgNO3, TTPOOTIOETAI PIKPN

TToodTNTA aTTé dIdAUPa UdPOXAWPIKOU 0&Eog, HCI.
Mapathpnon: oxnuaTifeTal ASUKO i¢nua
XnuikA e€iowon: HCl + AgNO3 = AgCl 4 + HNO3

Neipapa ll
2e OOKIHAOTIKO OwAfRva Tou  TrepIEXel  didAupa  vitpikou  o1dipou (lll), Fe(NOs)s

TTpoaTiBeTal UBATIKO dIGAUPa appwviag, NHy
Mapathpnon : : oxnuaTieTal KaoTavépuBpo iCnua
XnuikA e€iowon : Fe(NOs)s + 3NHs + 3H,0 = Fe(OH)s + + 3NH4NO;

Neipapa Il
2€ OOKIMOOTIKO OWwANva TTou TrePIEXEl OTEPEO avOpakikd vdTtpio, Na,COs, TTpocTiBeTal

dIdAupa udpoxAwplkou ogéog, HCI.



Mapatipnon : MNaparnpeital appiouog
Xnuikn e€iowon: 2HCI + Na,CO3; - 2NaCl + CO, 1+ H,0

EpwTtnon 7
A. (a) Na dI0pBwaoEeTe TOUC OUVTEAEDTEG OTIC TTIO KATW XNUIKES AvTIOPATEIG deixvovTag Tn
peTaBoAnl otoug A.O, apiBuoug ogeidwong. (4,50
0 ofeidwon 4 +4
| |
1) C + 4HNO; —» Co, + 4 NO, + 2H,0
+3 avaywyn 1 +4 |
-1 ogeidwon 1 X2 0
u) 8HI + H,S0, —» I, + H,S + H,O
+6 -2
| avaywyn 8 |

(B) Na ypdawere Tnv o0&EIdWTIK KAl TNV avaywylk ouadia, yia Ttnv avrtidpacn 1)
TTapatTavw. (1)

OCe1dwTikA oudia : ............ HNOs.......... , avaywylIkni oucia : ...... G,
B. Na ypdayete XNMHIKEG €€l0WOEIC 0€ TTARPN (UOPIAKN) KOI O€ 1OVTIK Hop®R, METAEU TWV
OKOAOUBWYV avTIOPWVTWV: (4,5p)
I) BaCIZ(aq) + HZSO4(aq) > .BaSO4(5) ......... + 2 HCI (qq)

lovTIKA) HopPYN:

..Ba®*..+2Cl... + ..2H'+..S0/*...___, ...BaSO,............ + 2 (H . CD) ...

") Pb(NO3 )Z(aq) + 2NaOH (aq) > . .Pb(OH)2 ........ + 2 NaNO3 (gq)
lovTIKA HoPYN:

...... Pb* +2NO; ... + ...2(Na"+OH)..— .....Pb(OH)y)...... + 2 (Na*+ NO3)........
Epwtnon 8

A. AiveTal TO TTAPOKATW EVEPYEIOKO Sidypaupa piag XNUIKAS avTidpaong. Na armavriioeTe
OTA EPWTAMATA TTOU OKOAOUBOUV:

Evepyeioko AIQypouua

A

y CHa(g) + 20; (g)
EvBaATria
(KJ)

CO2(q) + 2H20

<-_-

v

Mopcia avtidpaonc

(a) T1 avridpaon Tapoucidlel 70 TTapaTTavw Oldypapua, evddBepun n €¢wBepun; Na
OIKAIOAOYNOETE TNV ATTAVTNOT 00G. (1,5u)
E€wBepun etmeidr) 10 oloTnua €AeuBepwvel BeppdTNTa TTPOG TO TTEPIBAAAOV KABWG Ta
AVTIOPWVTA £XOUV HEYAAUTEPO EVEPYEIOKO TTEPIEXOUEVO ATTO TA TTPOIOVTA.

(B) H petapBoAni Tng evBaATTiag, AH, gival peyaAutepn A HIKPOTEPN ATTO TO PUNBEY; (O,5p)

AH<O0, pikpdTEPN ATTO TO PNdEV
(y) Na ypdayete TT0IEG €ival O 0TABEPOTEPESG OUTIES, Ta avTIOPWVTA 1 Ta TTPOIOGVTA KAl va
OIKAIOAOYNOETE TNV ATTAVTNOI] 0OG. (1,5p)



Ta mpoidvTa £1T€10r BpiokovTal o€ XauNAOTEPN EVEPYEIOKI) KATAOTAON

B. & udatikd didAupa aoBevoug povotrpwTikou ogéog HA 0,3 M, n ouykévipwaon KaTIOVTWV
udpoyovou, H*, ivar 4,61.10° mof /L. Na utroloyioete Tn oTaBepd SidoTaong Tou 0§£0g. (Kot )

(2n)
HA=H" +A

+ 2
[H']={ Koé.Co¢ = K L ng] = (4,61x10%)/o3 = Koe=7,1x10"
. Aivovtal Ta diaAupata: apaid HSO4, apaid HCI apaié NaOH.

Na emAé€eTe éva didAupa KABE @opd aTTd Ta TTAPATTAVW, WOTE VA UTTOPECETE VA DIOKPIVETE
TA MO KATW {euyn ouoiwv. [Na k&Be CeUyog va XPNOIUOTIOINOETE DIOPOPETIKO SIGAUPA Kal va
QVOQEPETE TO EMPAVEG ATTOTEAEOMA TO OTTOI0 Ba Cag ETMTPEWEI va KAVETE TN dIAKpIoN. (4,5M)

(a) oTeped NH4Cl — oTeped NaCl

2€ XwpIloTa OciydaTta Twv OU0 OTEPEWV OuoIwv ToTToBeToUUE apald didAupa NaOH kai
Bepuaivoupe eAappd. ZTov cwAfva TTou Ba TTapaTnEnBouVv QUOOAIDEG AXPWHOU QEPIOU HE
aTroTTVIKTIKF) oour (NH3) kai Tou Bagel dindnTikG XapTi EUTTOTIONEVO PE OEiKTN PD, KOKKIVO (
eite divel Aeukda vépn ue 1. HCI) gixe péoa NH4CI, evw otov dAAo ocwAfva dev Ba TTapaTtnpnOei
avTtidopaon.

(B) d1dAupa BaCl, — didAupa Pb(NO3),

2€ YwpIoTa dciyyata Twv dUo diaAupdTwy TotTToBeToUE apaid didAupa HCI. Ztov ocwAfRva
TToU Ba TTapatnpEnBei Trapaywyr] Asukou igfuarog (PbCly), Arav 1o didAupa Pb(NO3),, evw
oTov dAAo cwAfva dgv Ba TTaparnEnBei avtidpaon (TTAPAPEVEL PEIYHA 1IO0VTWV).

(y) d1dAupa Zn(NO3), — didAupa Pb(NOg3),

2€ XwpIoTa dciypata Twv dUo diaAupdtwy TotrobeToupne apaid didAupa HaSO4. ZToV oWwARva
TToU Ba TTapaTnEnBei TTapaywyr Asukou I1fpaTog (PbSO,), ATav 10 didAupa Pb(NO3),, evw
oTov GAAo cwAnva dgv Ba TTaparnenBei avtidpaon (TTAPAPEVE! PEIYHOA 1IOVTWV).

Epwtnon 9

A. Na Tnv akdAouBn xnuikA egiowon: Nz + 3H, —> 2NHj;

n TaxuTnTa KaTavaAwong Tou Ho, sival Uy,=2,4 X102 mol/L.s. Na utrohoyioeTe:

(a) Tn péon TaxuTNTa TNG AVTIOPAONG, YPAPOVTAG KOl TOV OXETIKO TUTTO. (2p)
U= - A[N]/At = -1/3 A[H)/At = +1/, A[NHz]/At
Emiong _
U= -Un, =-1/3UH, =72UnH;
U=-1/3 UH,  =-1/4(-2,4X10°%) = 0,8x10° M, 5
(B) Tnv TaxutnTa oxnuaTiopou TG NHs. (2u)

UNH,= 2/ UHy= 2/3 X 2,4X10°= 1,6x10° ™Y, 5

B. Na utroAoyioeTe T0 pH TwV TTI0 KATW OIGAUUATWV:

(a) NHz 0,2 M (2p)
NHg + Hzo :NH4++OH_

[OH] =/ KB.CB=+/0,2x1,8x1075= 3x10°M

POH= -log(3x10%)=2,52=>pH= 14-2,52=11,48

(B) HCN 1,2 M (2n)
HCN=H"+cN



[H] =/ Koé.Coé  =[H"= /1,2x4,2x10-10= 2,24x10°M
pH= -log(2,24x107°)= 4,65

I". Na utroAoyioete Tn popiakoTnTa diaAuparog Ba(OH), pe pH=13. (2M)
pOH= 14-13=1
-pH .
[OH]=10 " '=10"'=0,1M
Ba(OH), > Ba®" . 20H"
1 mol 2 mol
X=; 0,1mol/L = X = [Ba(OH)z] = 0,05M
Epwtnon 10

A. Ta tov Tpoodiopiopd TNG KaBapdTNTAG C10EPEVIOU CUPPATOG (Y% TTEPIEKTIKOTNTA OE KABAPO
METaAAO Fe), TToodTtnTa 2g atmd 10 oUpua diaAuBnkav TTARpw¢ o€ apaid Benkd ofu Kal To
OIGAUpa CUPTTANPWONKE PE vePOd PEXPI Oykou 500 mL (didAupa A).

Aciypa 20 mL Tou dioAupaTog A oykoueTpnOnke ue TiTAodoTtnuévo didAupa KMnO4 0,025M
oTnV TTapouacia BeIKOU 0&£OG.

‘Eyivav TpeIg (3) OYKOPETPAOEIG KAl TO OTTOTEAEOUATA TWV OYKOUETPATEWY PaivovTal

OTOV TTI0 KATW TTiVAKQ:

MpwTn oykopétpnon | AeUTepn oyKOPETPNON | TpiTnN OyKOPETPNON

TeNIKA €vdeIgn 13,7 mL 23,8 mL 34,0 mL

ApXIKH €vOEItn 3,2 mL 13,7 mL 23,8 mL

AiveTal n XNUIKA avTidpaon TTou TTPAYUATOTIOIEITAI:
(a) Na d1opBuwCETE TOUC CUVTEAEOTEG OTNV TTIO KATW XNMIKN avTidpaaon, deixvovTag Tn

peTaBoAl otoug A.O (ap1Buoug o&eidwaong). (2,5p)
O¢eidwan 1x2
k2 i3
10FeSO,4 + 2KMnO, + H,SO4 > 5 Fez(SO4)3 + 2 MnSO4 + K,SO, + H,O
+Jr +2|
Avaywyn 5

(B) Na utroloyioerTe:

1) Tov100dUVANO OYKO ATTO TOV TTiVaKA. (0,5p)
H 1TpwTn oyKouETPNON ATTOPPITITETAI Eival TIPOCAVATOAIOHOU (TUPAR UETPNON), TTAIPVOUE TIG
GAAeg BUO TTOoU atTréxouv +/- 0,1mL.

V= (V,+V3)/, = (10,1 +10,2)/,=10,15mL

1) Ta mol Tou dioAUparog Tou FESO4 gTa 20 mL Tou deiyuaToc. (3u)
KMnO4

0,025mol og 1000mL

X1 10,15mL = x1= 0,00025 moL KMnQO4

ATIO TNV OTOIXEIOPETPIKNA avaAoyia oTnv avTidpaon TTapaTTavw,
10mol FeSO; : 2 mol KMnOy4
X2 0,00025mol = x2=0,00125mol FeSO, (ota 20mL diaAupaTtog)

m) Ta ypauudpia Tou o1dnpou, Fe, Tou avrédpacav Pe 1o Benkd ogu, H,SO,4 oUp@wva ue
TNV avtidpaon : Fe +H,SO, - FeSO,; + H; (2,5M)

8



0,00125mol FeSO, ot1a 20mL
X3 500mL diaAupatog FeSO, (diahupa A)
X3=0,03125mol

Fe + HzSO4 -> FeSO4 + H2
1mol 1mol
X4 0,03125mol = x4=0,03125mol Fe

1mol Fe eivai 569
0,03125mol x5 = x5=1,75¢g Fe

1Iv) Tnv % K.J. KaBapdTnTa TOU CUPHATOG. @)
oTa 2g oUpua €xoupe 1,759 kabapd cidnpo

oTa 1009 X6; = X6=87,5 %K.u KaBapd Fe 010 cUpua

(y) Na avagépete TG Ba yivel n avayvwpion Tou TEAIKOU anueiou TNG oykopéTpnong. (0,5u)
Me Tnv eu@Aavion TG TTPWTNG MOVIING AVOIKTAG 1L0O0UG XPOIAS TTEPAV TWV 30 dEUTEPOAETTTWV.

TEAOZ MEPOYZ B’
MEPOX I'': Epwtioseig 11-12
Na atravriioete o€ OAEG TIG epwThOEIg 11-12,
Kda0s opOn amravrnon BabuoAoyeital pe 10 povadeg (cuvoAo 20 povddeg).

Epwinon 11
2€ KeVO doxeio, dykou 4L kal Bepuokpaciag @ OC, eioayovtail 0,45 mol CO kai 0,2 mol H,0,
OTTOTE TTPAYMATOTTOIEITAI N avTidpaon:

COgy + HOg = CO + Hag AH<0
MeTd TNV atmokaTdoTaon Tng XNUIKAS 1IcoppoTriag ato doxeio trepiExovtal 0,05 mol CO,, evw
n Beppokpacia TTapauEvel oTabepn.
Na uttoAoyioeTe:

(a) Tig TTOOOTNTEG OAWV TWV OEPIWV OTAV KATACTACN XNMIKNG I00PPOTTIOG. (3,5p)
CO H,O CO, H,
ApX 0,45 0,20 0 0
Av1/ Trapay -X -X +X X
TEAIKQ 0,4 0,15 X=0,05 0,05
CO 0,4mol, H0 0,15moal, CO, 0,05moal, H, 0,05 mol ota 4L otnv X.loop
(B) Tnv atmrédoon a Tng avtidpaong, ypdeovtag OAoug Toug CUAAOYIOUOUG OOG. (1,5p)
MepiopioTikG avTidpwv 10 H,0O
H.O : CO;
1mol 1 mol
0,2mol  x1= 0,2mol CO; 1poidvTog BEWwPNTIKH TIUNA
TTpaypatikf Ty CO2 0,05 mol (atrd Tov TTivaka Kail ded)
TPAYUATIKY TOCOTNTA TPOIOVTOS 0,05
atmrédoon a= ; ; = =0,25= a= 25%
Ocwpntikn moodtnTa Tpoidvtog 0,2
(y) Tn otaBepd xnuIkAg IcoppoTriag K. (2p)




CO 0,4mol, H,0 0,15moal, CO, 0,05mol, H, 0,05 mol ota4L otnv X.loop
X2 X3 X4 X9 o010 1L

[CO]=0,1M  [H,0] =0,0375M [CO,] =0,0125M [H.] = 0,0125M

_ [€o3] [H;]

— 2 _ -2
Ke = 1o Tiag] = (0:0125)70,1x0,0375 =K.= 1,210

(6) Nwg emnpeadetal N ATOdOCN O TNG MO TTAVW AVTIOPACTNS aTTd TOUG TTAPAKATW
TTOPAYOVTEG;
Na cUPTTANPWOETE OTOV TTI0 KATW Trivaka: Augnon / pueiwon / kauia yeTaBoAr, Xwpig va

OIKQIOAOYNOETE TNV ATTAVTNOT 0OG. (2,5u)
MapdyovTag Amrédoon a
Au¢non Beppokpaoiag MEIWVETAI
Au¢non Trieong 1810
Mpoabrikn CO(g) Auaveral
MpooBrkn KaTaAuTn 1810
ATTOopdKkpuvon vepou MEIWVETAI
(€) MNwg Ba emnpeacTtei N oTaBepd 100ppOTIAG, Ke, €dv auffioouhe Tn Bepuokpaaia Tng
avTidpaong; (0,5p)
Oa peIwbei
Epwinon 12

H KauTtruAn €€oudeTépwaong TTou diveTal TTI0 KATW, Ogixvel Tn HETABOAR Tou pH, éTav diGAupa
NaOH 0,2 M trpooTiBetal otadiakd o 50 mL diaAUpatog CH3;COOH:

]
T
-
s
|

looduvapo onueio

‘Oykog NaOH o€ mL

(a) Na utroAoyioerTe:
1. Tn hgoplakOTNTA TOU BIAAUUATOG TOU 0EEOG (2,5M)

I000UVANOG OYKOG aTTd YPa@IKA TTapacTtaon 25mL NaOH

NaOH 0,2mol og 1000mL

X1 25mL x1=0,005mol
CH3COOH + NaOH - CH3;COONa + H>,O
1mol 1mol
X2 0,005mol = x2=0,005mol CH3;COOH
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0,005mol CH3;COOH oT1a 50mL
X3 ora 1000mL = x3=0,1mol /L 4 0,1M CH3COOH

1. Tnv Tiun Tou apxikoU pH Tou SI0AUPATOG TOU 0EE0G (2p)
CH3COOH = CH3COO +H"

[H'] =/ Koé.Coé  =[H"1= 0,1x1,8x10-5 =[H"] =1,34x10*M
pH= -log (1,34x10%)=2,87

(B) Na avagépeTe TTo1a / TTOIEG OUCIEG UTTAPXOUV OTNV KWVIKA QIAAN ota onueia A, B, I kai A
TTOU SivovTal OTNV KAPTTUAN £€0UdETEPWONG. (1,54)
A:CH3COOH

B:CH3COOH kai CH3COONa

" CH3;COONa + H,0 uévo

A: NaOH kai CH3;COONa

(o€ 6Aa Ta TTapaTTévw UTTApXEl Kal vepd apou gival udaTika dlaAUpaTa)

(y) Aivetal oTov TI0 KATW TTiVaKa N 0Ta0epd d1aoTaonNg Twv OEIKTWV Ag, Ay Kal Asz:

AgikTNng Ay JAp} As

>1a0gpd SidoTaong, Ks 103 10® 10°°

Na emAEEETE TOV KATAAANAOTEPO BEIKTN yIa TNV avayvwpion Tou TEAIKOU onueEiou TNG TTIo

TTAVW OYKOUETPNONG Kal VA BIKAIOAOYNOETE TNV ETTIAOY OOG. (2p)
Zwvn eKTpoTTNG O€ikTn pH= pKs + 1 pKs=-log Ks

pKA1= -log103= 3 Z.E A1 pH=2-4

pKA2= -log10®=6 Z.E A2 pH=5-7

pKA3=-log10°=9 Z.E A3 pH=8-10

O kataAAnAoTepog deikTng eival o A3 etreldr] n {wvn €KTPOTTAC TOou PBpiokeTal TTAvVW OTNV
euBeia 1I00duvapiag TNG KAPTTUANG €COUBETEPWONG.

(®) Na xapaktnpioete To CQ@AAUa TToU Ba TTPOKUWYEL, BETIKO 1] apvnTIKO, GTOV UTTOAOYIOUO
TNG OUYKEVTPWONG TOU BIAAUPATOG TOU 0EEOG KAl va €ENYACETE TOV XAPAKTNPIOUO OOG OTIG
TTOPAKATW TTEIPANATIKES OIadIKATIEG: (2M)

1. Mpiv ammd tnv oyKoPETPNON, N KWVIKA QIAAN EETTAEVETAI ECWTEPIKA PE ATTOOTAYUEVO VEPO
KAl JETA PE TO OIGAUMA TOU PETPOU.

ApvnTikd c@aAua. MNapapovrh oTaydvwy TOU HETPOU OTNV KWVIKI QUAAN, Ba E0UBETEPWOEI
MIKPO MEPOG TOU ayvwaoTou OTav ToTTo0eTNBEl, €101 Ba KaTAVOAWBEI PIKPOTEPN TTOCOTNTA TOU
METPOU, £TO1 Ba UTTOAOYIOTEI MIKPOTEPN CUYKEVTPWON AYVWOTOU.

Il. 2TO AKPOPUOIO TNG TTPOX0idAG €iXe EYKAWPIOTEI QUOOANIdO AEPOG. =€EKiVNOE N OYKOUETPNON
XWPIC autd va yivel avtIANTITd, O0To TEAOG OMWG TNG OYKOUETPNONG TO OKPOQUOIO fTav
TTARPES.(N QUOaAIda £xel QUYEI)
O¢eTIkG o@aAua. OTav otrdcel N QuoaAida n oTdBun oTnv TTPOX0IdA TOU PETPOU Ba KaTeRE TTI0
KGTw. 'ET0o1 Ba KaTaypa@ei peyaAUTEPOG OYKOG TOU UETPOU KOl OTN OUVEXEIQ Ba UTTOAOYIOTEI
MEYOAAUTEPN CUYKEVTPWON aATTO TNV TTPAYMATIKA YIa TO AYVWOTO.

TEAOZXZ EZETAZITIKOY AOKIMIOY

O AiguBuvTig:
MeARg NikoAdidng
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