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MEPOZ A”: (MONAAEZ 20)
EpwTtioeig 1-4
Kafe opBn arravrnon BaduoAoyeital pe mTévTe (5) povadeg.

Epwtnon 1
(a) Na ypdweTe TOUG XNMIKOUG TUTTOUG OUO (2) 1IoXupwyv Kal dUo (2) aoBevwyv
o&éwv: (2u)

loxupd O&éa AcbBevr) Otéa

(B) Na ypaweTte TOUG XNMIKOUG TUTTOUG BUO BACEWY TTOU €ival EUBIAAUTESG Kal OUO
Baoeig Tou gival SUCOIAAUTEG OTO VEPO: (2u)

EudidAuteg Bdoeig AuodidAuTeg Baoeig

(y) Na ypawete TOovV XNUIKO TUTTO €vOG UBPOLEIdioU TTOU E£XEI AU@POAUTIKO
XAPOKTAPO. (1)

Epwtnon 2
(a) Na ypaweTe TIG eEKQPAoeIC TNG 0TABEPAS XNUIKAG ICOPPOTTIAC YIA TIG TTIO KATW

XNUIKES I00PPOTTIEG. (2u)

(1) 2S0s(g) + O2(g)—~  2S0s3(g) Kc=

() C(s) + CO2(g) =—  2CO(g) Kc=

(B) Z& kAe10TO doxeio atrokabioTaTal N akOGAouBn XNMIKY I00pPOTTIA:

Hz(g) +12(9) =—  2HI(9) AH>0

Na onAwoete TTwg Ba petaBAndei n Mo TAvw XnuIK 100ppoTria  (Ba
METATOTTIOTEI OECIA, aploTeEPd 11 Oev Ba HPETATOTTIOTEI), OTAV EKTEAECOUUE TIG
aKOAOUBEG NETARBOALG: (2u)
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(1) Au¢avoupe Tn BepuoKkpaoia KPOATWVTAG TNV TTiECH OTABEPT).

(1) Auéavoupe Tnv TTiEon €AATTWVOVTAG TOV OYKO TOU OOXEIOU KPATWVTAG TN
Bepuokpacia oTabepn.

(1iv) TotroBeToUpE KATAAANAO KATAAUTN.

ATT6 TOUG TTI0 TTAVW TTAPAYOVTEG Va ETTIAEEETE EKEIVOV TTOU AUEAVEl TNV ATTOBOON
L [Se VA 1[0 o (o1 ¢ [« P PO (1)

EpwTtnon 3
(a) Na katatdéere 1O MO KATW I0OMOPIOKA dlaAupaTta aAdtwv oe 6giva,
aAKOAIKA 1] oudéTepa. (1,5u)

(B) Na ypdwete Tnv avtidpacon NAeKTPOAUTIKAG O1IGCTACNG Kal TNV avTidpaon
udpoAuong Tou aAatog KCN. (3,5u)



EpwTtnon 4

(a) Na ypayete Tov OpIoPO TOU 0&E0G KaTd Bronsted — Lawry.

(1)

(B) Na utrodeitete Ta ouduyn Ceuyn, 0¢€0g — BACNG, TTOU CUPUETEXOUV OTIG TTIO
KATW XNUIKES avTIOPAOEIG:

I. NH3 + HSO#

. CN- + Hs30*

= NHs* + SOs*

HCN + H20

(2u)

2uluyég O¢U

2uluyng Baon

AvTidpaon (1)

Avtidpaon (i)

(y) Na ouptrAnpwoete Tov akdAouBo TTivaka pe Ta ouduyn {elyn og€oc—Baong.

(24)

2uluyég o&u

H20

HNO3

Zuduyng Baon

HSO4

HS

AKOAOYOEI TO MEPOZ B’




MEPOX B": (MONAAEZ 60)
Epwtnoeig 5 - 10
Ka0g opOn amravrnon BaBpoAoyeital pe 10 povadeg.

Epwtnon 5
Na utroAoyioete T0 pH Twv MO0 KATW OICAUPATWY KAl va TO TOTTOBETHOETE O€
oeIpd avgnong Tou pH Toug: (10)

AidAupa A: HCN 0,2M
AidAupa B: HCI 0,2M
AidAupa I Miyua HF 0,2M kai NaF 0,1M

AidAupa A: AiGAupa TTou TTPOKUTITEL atrd TNV TTPocBnkn 50mL SiaAUuaTog
NaOH 0,5M o€ 200mL diaAuparog CH3COOH 0,2M.



EpwTtnon 6
(a) Na avagépete Twg Ba etrnpeaoTei (Ba augnBei, Ba peiwdei 1 O Ba

METABANBEI) TO pH OTIG TTI0 KATW TTEPITITWOEIG.
Na OIKQIOAOYNOETE TIG ATTAVTHOEIG OOG. (4p)

() Z& didAupa Ca(OH)2 dioxeTeuouue agpio COx2.

(1) Ze 500mL diaAupatog HCI 1M mrpocBéToupe 500mL atrooTayuévou vepou.

(i) Oepuaivoupe eEAa@pPa avoiKTO dOXEIO TTOU TTEPIEXEI DIAAUUA AUUWVIOG.

(iv) Ze diaAupa TTou TrEpIEXEl NHs kai NHACI trpooBétoupe Aiyn tTo06TnTA
dlaAupartog HCI.

(B) Na utrohoyioeTe Tn cuykEvTpwaon (M) Twv TTI0 KATW dIaAUPATWV:

() AiGAupa Ba(OH)2 pe pH=13 (2u)



(1) Aidhupa CH3COOH pe pH=2,5 (1,5p)

(y) AlaBétoupe didAupa HCI 2M. Na uttoAoyioeTe:

(N Tov o6yko Tou OIOAUPATOG TIOU TIPETTEL va  ApaIwWBEl, WoTe va
TTapackeuaoTouv 2L diaAuparog HCI 0,5M. Qp)

(1) Tov 6yko TOU apxIKOU OICAUPATOG TTOU OTTAITEITAI WOTE VA OXNUATIOTOUV
400mL diaAuparog HCI pe pH=1. (1,5u)

Epwtnon 7

(a) MNa v eupeon TNG cuykEVTpwong dilaAupaTog FeSO4, 50mL atrd 1o diIdAupa
auTé oykopeTpriOnkav e didAupa KMnO4 0,02M oTnv TTapoucia Beikou o&éog,
H2SO4, o1roTE KATAVOAWONKAV 25mL Tou péTpOou.

(1) Na ypayeTte Tn xnUIKA €€icwaon TNG avTidpaong TTOU TTPAYUATOTTOIEITA.
(2,5u)



(1) Na utroAoyioete Tn poplakdTnTa TOU dloAupaTog FeSOa. (1,5u)

(m) Na eg¢nynoere mwg Ba yivel n avayvwpion Tou TEAIKOU Onueiou Tng
OYKOPETPNONG. (0,5u)

(v) Na €¢nynoete T o@aAuya Ba TrpayparotroinBei, av yia Tnv ogivion Tou
dlaAUpaTtog Tou KMnOs xpnoiyotroiovocape didAupa HCI otn Béon Tou
dlaAupatog H2SO4 . (1)

(B) Ze motiApl Céocwg TTOU TTEPIEXEl TTEPIoOEIN TTUKVOU HNO3 TOTTOBETOUNE
0.3175g Cu. H avtidpaon mTpayuaToTToIEiTal OTNV £0TIA.

(1) Na ypdyete Tn XxnMIKn €€icwaon TG avtidpaong TTou TTPAYUATOTTOIEITAl:
(1,5p)

(1) Na ypdyete dUo TTaPATNPENOEIG TTOU avauévovTal Katd Tn OIGPKEID TOU
TTEIPAPATOC (1p)



(i) Na uttoAoyioeTe TOV OYKO TOU QEPIOU TTOU ATTEAEUBEPWIVETAI O OUVONKEG
STP. (1,5p)

(v) Na onAwoete 11 avapévere va oupPei, av  avti 1Tukve HNOs
xpnoigotrolovoape apaid H2SO4 . (0,5u)

EpwTtnon 8
(a) Na avagépete TIC dUO TTPOUTTOBECEIC WOTE IO CUYKPouon METAEU dUo
QavTIOPWVTWYV OUCIWYV VA EiVal ATTOTEAECUATIKH. (1)

(B) Na eionyn®cite T€00€PIG (4) DIAPOPETIKOUG TPOTTOUG AUENONG TNG TaXUTNTOG
TNG 1Mo KATw avtidpaong. Na dIKalIoAOYNOETE TIG EI0NYNOEIS OAG.

A(s) + B(@) ——» 2T(9)
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(y) Ze doxeio oykou 5L eicdyovrar 10 mol N2 kai 12 mol Hz, omorte
TIPAYUOATOTTIOIEITAI N avTidpaon,

N2(g) + 3H2(g) —— 2NH3(Q)

MeTd a1rd TTApodo 20s Bpédnke 0TI oTo doxeio utmpxav 3 mol Ha.

(1 Na ypdayete TOV HOBNUATIKO TUTTO TNG TaXUTNTAG TNG TTIO TTAVW avTidpaong.

(3u)
(1) Na utroAoyioeTte Tnv TaxUTNTA TNG TTI0 TTAVW AVTIdOPAONG. (2u)
EpwTtnon 9
(a) Na utrohoyioeTe Tov apiBud o&eidwaong Tou P OTIG TTIO KATW XNMIKES EVWOEIG:
(2u)
PHs H3POa4 P20s KH2POs3
(B) Na Bpeite TOUG OUVTEAECTEG TWV TTIO KATW OEEIBOAVAYWYIKWY AVTIOPATEWV:
(4x1,51)
0] FeCls + H2S — FeCl2 + S + HCI
() HCI + MnO: E— MnClz + Cl2 + H20
() FeO + HNOs3 E Fe(NOs)s + NO + H:2:0
(v) CuO + NHs —_— Cu + N2 + H0
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(y) Na dnAwoete TNV oLEIBWTIKH KAl TNV avaywyIKr oucia oTIS avTIdOpAoEig (1)
Kai (n): (2u)

OgeIdWTIKA ouoia AvaywyIikn oucia

AvTidpaon (1)

AvTidpaon ()

EpwTtnon 10
MNa 10 kaBéva atrd Ta TTEIPAPATA TTOU AKOAOUBOUV va YPAWETE OAEG TIG XNHIKES

avTIOPAOCEIG KAl TIC TTAPATNPACEIG TTOU AVAUEVETE VO KAVETE PETA ATTO KABE
TTEipaua:

Meipapa A:

2¢ o1eped Na2CO3 TpooBETOUNE OTAYOVES OIGAUNATOS UDPOXAWPIKOU O&EOG.
AloyeTelouye TO Q€pPIO TTOU OXNUATICETal O€ OOKIYACTIKO OCWARva JE
aoBeoTOVEPO. (4p)
(2 xnuIKES avTIOPATEIQ)

Meipapa B:
2€ QOKINaoTIKO owAAva TTou TTEPIEXEl DIAAUPa Pb(NO3)2 TpocBEToupe Katd
otayoveg didAupa NaOH kai petd mrepicoeia diaAupatog NaOH. (3M)

(2 xnUIKEG avTIOPATEIG)
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Meipapa I
2€ OOKIHaoTIKO owArva TTou TTepIEXEl oTeEPEd NH4Cl TTpocBéToupe oTaydveg

dlaAupaTtog NaOH kal Bepuaivoupe eAa@pd. ZTn cuvéxela TTANCIAloudE OTO
OTOMIO TOU CWARAVA YUdAivn paRd0 eUTTOTIOMEVN ME TTUKVO HCI. (3M)
(2 xnUIKEG avTIOPATEIG)

AKOAOYOEI TO MEPOZ I'”
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MEPOZ I''": (MONAAEZ 20)
Epwtnoeig 11-12
Kd0s opOn amravrnon BaBpoAoyeital ye 10 povadeg.

EpwTtnon 11
H KauTTUAN TTOU diveTAl OTO TTIO KATW OXrua Ocixvel TN YETABOAN Tou pH détav

oe 50mL diaAupartog ogikou 0&€og,CH3COOH, mrpooTiBeTal otadiakd didAupa
NaOH 0,2M.

pH 14 5

Al :
0 |
25
Oykog NaOH (mL)
(a) ATT6 Ta onpeia A — E va eTTIAEEETE TO KATAAANAO: (1,5u)

(1) ZTNV KWVIKA QIGAN UTTAPXEI HOVO BIAAUMA VOGS AAATOG. ...
(1) ZTNV KwVIKA QIAAN UTTAPXEI PUOMIOTIKO SIGAUMQL. .ooeeeeeeeeeeeeeeee

(i) ZTNV KWVIKA QIGAN UTTAPXEI HOVO OCU. ...vviiiiiieeeeeeeeeeeeeeeeee e

(B) Mg OVOUAZETAI TO ONUEIO [} oo (0,5u)

(y) Na utroAoyioerte:

(1) Tn popiakdTnTa Tou dilaAupaTtog CH3COOH, XpnOIMOTTOIWVTAG TNV KAUTTUAN
ecoudeTépwong. (2u)
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(1) To pH TOU dIOAUPATOG TTOU OoXNUATICETal PHETA aTTd TNV TTPooBrKn 10mL
dlaAupatog NaOH 0,2M ota 50mL diaAupatog CH3COOH. (4w

(®) AloBEéToupe TPEIG DIAPOPETIKOUG OEIKTEC yIa XPAon Katd TNV TTo TTAvw
OYKOMETPNON.

Agiktng A: Ks=10, Acgiktng B: Ks=10* ka1  Agiktng I': Ks=108

Na emmIAéE§eTe TOV KATAAANAO yia TN TTI0 TTAVW OYKOPETPNON, SIKAIOAOYWVTAG
TNV €TTIAOYI OQGC. (2u)

Epwtnon 12
2€ KAeloTo doxeio dykou 10L, eiocayovral 4 mol SO2 kai 3 mol Oz, omoTE

atrokaBioTaral, o€ Bgpuokpaacia 01°C, n iIcoppoTTia:
2S02(g) + O2(g) === 2S0s3(g)
21NV KatdoTaon IcoppoTTiag BpEédnke 11 oTo doxeio TrepiExovTal 2 mol SOs.

(a) Na BpeBouv:
(1) H ouoTaon Tou Piyuatog oTnv ICOPPOTTIAL. (3M)
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(1) H otaBepd xnuikNng 1coppoTriag Ke o€ Bepuokpacia B81°C..
(1,5p)

(i) H ammédoon Tng avtidpaong. (2u)

(B) Av yvwpicete 0TI N oTaBEPA XNMIKAG I00PPOTTIOG TNG TTIO TTAVW avTidpaong
o€ Bepuokpaaoia 82°C, 610U B2° > B81°C, £xel TIuA ion pe 20, va SNAWOCETE av
Mo TTavw avTidpaon gival ewBepun i evdOBepUN.

Na dikaloAoynoeTE TNV ATTAVTNOT 0OG. (1,5u)

(y) Na avagépete dUO TPOTTOUG PE TOUG OTToioug gival duvaTdv va auénbei n
a1Tddoon TNG avTidpaong. (2u)

TEAOZ EZETAZH

Tépwa AnunTpiou
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(1) H otaBepd xnuikNg 1IcoppoTriag Ke o€ Bepuokpacia B81°C.. (1,5u)

() H atrédoon g avtidpaong. (2u)

(B) Av yvwpicete 0TI N oTaBepd XNMIKAG I00PPOTTIOG TNG TTIO TTAVW avTidpaong
o€ Bepuokpaaia 82°C, 610U B82°> 01°C, éxel Tiun ion pe 20, va dnAwaoeTe av n
Mo TTAvw avTidpaon cival egwBepun 1 evOOBepUN.

Na dIKaIOAOYAOETE TNV ATTAVTNOT 0OG. (1,5u)

(y) Na ava@épete dUo TPOTTOUG PE TOUG OTToIoUG gival duvaTdv va augndei n
a1Tddoon TNG avTidpaong. (2u)

TEAOZ EZETAZHZ

H AiguBuvtpia H Zuvtoviotpia B.A. O1 Eionyntpieg

Tépl.]JG Ar]pr]TpiOU Mapl'a Baaoiddou Mapia Baoiddou
XpuoouAa ZTuAiavou
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