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OAHIIEZ
e Na amravrioete ka1 ota Tpia pépn A, B KAI " TOY AOKIMIOY.
e Na ypdyeTe TIG ATTAVTOEIG OGS OTO £EETAOCTIKO SOKIiHIO, OTOV KEVO XWPO,
META a1Td KABE EpWTNON.
e Naypdapere KAOAPA kait EYANAITNQZTA pe prAe peAavi.
Agv emTpétreTal n xpron d10pOwWTIKOU uypou 1 S10pOWTIKAG TaIviag.
EmiTpérreral n Xpion Ovo pun TPoypapHaTI(OMEVNG UTTOAOYIOTIKAG MNXOVAG.
Agev TTITPETTETAI N XPHON CNUEILOEWY OE OTTOIAONTTOTE HOPPT).
Na HEAETACETE PUE TTPOCOXN TNV EKPWVNON TWV EPWTIOEWYV KOl VA OTTAVTAOETE UE
oanvela.
To e&eTaOTIKO dOKipIo atroTeAgital atrd dekaéS) (16) oeAideg.
To €¢eTaoTIKO dokipio Babpoloyeital pe EKATO (100) povade.

AEN ©OA AOOOYN ZYMIMNAHPQMATIKEZ OAHIIEZ 'H AIAZA®HNIZEIZ

XPHZIMA AEAOMENA
2XETIKEG aTOMIKEG padeg Ar:  H=1, C=12, 0O=16, Na=23, S=32, Fe=56,

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

Fpappopoplakég Oykog: Vi, = 22,41 oe Kavovikég Zuvlnkeg (0°C kal P=1 atm)




[eaz] | [z92] | [192] | 1l22| 92z |lcze]

yun | dun| bun!| av| ey| 44

90L| S0L| ¥0L| 68| 88| I8

[zzzl [Torzl[Te0z] | e0z | L0z| v0Z| L0Z| L6L| S6L[ 26L| 06L[ 98L| v8L| 18L[&8LL| 6SL| lEL| €€l
uy| | od| 9| ad| IL| BH| ny| 3d| 4| sO| ®| M| eBL| JH| ®e1| eg| sI
98| 8| #8| ¢8| e8| 18| 08| e6L| 8L| LL| 9| sL| wL| eL| TL| LS| 98| &%
LeL| ZzL| 8zl | zzh| 61| GLL| ZLL| soL[¥90L| coL| LoM| [B6]| 96| €6 16| 68| 88| GG8
ax || aL| as| us| ul| pPo| By| Ppd| ud| NY| 21| OW| GN| JZ| A| IS| a9y
G| ©6| 25| LS| os| ev| 8v| Il¢| ov| sv| ¥v| ev| Tv| M| oOF| ec| 82| Ll¢
8| 08| 6L| 6L|9%TL| oOL| G9|Ge9| eG| 65| 95| 65| TS| Ls| 8F| sb| ov| 6¢
M| 18| °S| sy| 89| e9| uzZ| nJ| IN| 02| o4 UN| 1D A IL| 25| BD b
9¢| e&¢| #e| ee| 2| 12| oec| ez| 8z| lz| 9z| sz| +¥z| ez| TT| M| o0Z| 6l
op| g'¢e| ze| Le| s8z| L2 vz | €2
| 1D S| d| IS| ¥ B | eN
8L| LL| 9oL| sL| wL| €1 ZL| LI
0z| 6L| 9L| ®L| TL| LI 6 L
8N 4| O N| 2| 9 ag | I
0l 6 8 L 9 G ¥ ¢
4 |
aH VIIA YIA YA YA VI Vil H
z !
VIllA vl

IYMYNIU 2OMIVOId3U




MEPOXZ A’: Epwtioceigc1 -4 (20 povadeg)

Na amravrioete o€ 60Aeg TiIg epwToElg 1 - 4. KdBe opOn amrdvrnon BabpoAoyeital pe
mwévre (5) povadeg.

EpwTtnon 1

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

e (II) HoPO3 &

B. (a) Na XopokTnpioeTe WG OMOYEVEIG N ETEPOYEVEIG TIC OKOAOUBEG aUPIdPOUES
avTIOPAOEIC: (@N7))

) 2S05(Q) + 02(Q) === 2S05(0) e

) AQ2CO3(S) = AG20(S) + CO(0)  cooreeeeeeeeeeeeeeeeeeeee et

(B) Na ypdayete TNV €Kk@pacn TnG oTaBepdg XNMIKAG 100ppoTTiag, Ke yia TIG MO TTavw
AUQIOPOMES aVTIOPATEIG. (2M)

Epwtnon 2

A. Na ypayete Tnv avtiopaaon NAEKTPOAUTIKAG dIAOTACNG I} IOVTIOKOU TWV TTIO KATW EVWOEWV:

(€10)
(a) HCl

(B) CHs;COOH

(y) KOH

B. Z¢ 200mL diaAUpatog HNO; 0,2M 1rpooTéOnkav 500 mL atrooTayuévo vepo.
Na UTTOAOYIOETE TN HOPIAKOTNTA TOU APAIWHEVOU DIOAUNATOG. (2p)



Epwtnon 3

(o) Na cuptTAnpwaoeTe TOV TTAPaKATW TTivaka avaAoya pe Ta ouluyr {euyn o&éoc—Baongkatd
Toug Bronsted — Lowry: (2M)

2uduyég ogu HCO;™~ H;PO,

2uduyng pBaon NH; HSO, ~

(B) Na ypawete Ta ouduyr) {euyn o&€og-Paong katd Bronsted — Lowry, OTIG TTAPAKATW XNMIKEG

avTIOPAOEIG: (3m)

1) NHa* + H20 — NHs + H3O*

1)} H20 + COz* — OH- + HCO3~

m)  NHs + HCI = NHst 4 cl

EpwTtnon 4

A. (a) Na ypaweTte Tnv avaAuTikr) NAEKTpoviakr) dopr) oTn BepeAiwdn kartdoTaon (ue TN HEBODO

TWV TPOXIAKWY) YIO TA TTIO KATW OTOIXEIa: (2p)

1) 15P

II) 22Ti

(B) 1) Na ypdwete 10 didypappa TPOXIAKWY TOU TITAVIOU, Ti. (1,5u)
1) Moieg uttoOTIRASEG €XEI TO TITAVIO, Ti; (0,5p)
) NMéoa nAekTpOVIa UTTOPEI Vva xwpEoel KABe utroaTIBAda p kal TTéoa KAOE d; (1p)

TEAOZ MEPOYZ A’
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MEPO2 B": Epwtioeig5—-10 (60 povadeg)
Na atravrioete o€ OAeg TIG epwTNOEIS 5 - 10. KadBe opBR arrdavrnon BaBuoAoyeital pe
O0éka (10) povadeg.

Epwtnon 5
A. Aivovtal Ta 1m0 KATW udaTikG diaAupara idlag popiakdTNTag Kal dIAopeg TIWEG pH: 3, 7, 8
kai 13.

(a) Na ypayeTe oToVv TT10 KATW Trivaka Tnv Tiuf pH 1Tou avTioToixei o€ KABe didAupa. (2p)
AlgAUpara HCOONa CH3COONH,4 CH3;COOH NaOH
pH

(B) Na dikaloAoyAoeTe TNV TIPMA pH TTOU €TTIAECaTE yia TO OIGAUPA TOU O&IKOU Auwviou,
CH3COONHy,, ypag@ovTtag 1Tiong Tn XNUIKA avridpacn didotaong Kal udpoAuong Tou AAATog

(3u)

B. AlaBétoupe 200 mL atd kGBe £va atro Ta 1o KATw dioAUpaTa:
CH;COOH 0,4 M, HCI 0,1 M, NaOH 0,2 M

(o) Na emA£geTE KAl va ypAweTe Evav ouvduaouo, e dUo pévo atmod Ta o TTavw dioAupaTa,
ME TOV OTIOI0 MTTOPEITE va TTOPAOCKEUACETE PUBMIOTIKO BiGAupa Kal va OIKAIOAOYAOETE TNV
€MAOYA 0ag Pe Toug KatadAAnAoug utToAoyIouoUG. (3p)



(B) Na utroAoyioete To pH TOU PUBUICTIKOU SICAUNATOG. (2p)

Epwtnon 6
A. Mia mooéTtnTa okévng avBpakikou acBeoTtiou, CaCO3 o€ mepiooela, avrnidopd ye 100 mL
dlaAupatog udpoxAwpikou o&Eog, HCI, popiakdtntag 1M, cupgwva Pe TN XNUIKA £¢icwon:
CaCoOs; + 2HCI > CaCl, + COs + HO
ZnTeiTal va YpAWeTe TNV £TTiIdpacn (Xwpig €€fynon) Tou Ba éxouv:
1) otnv TaxuTnTa (U) Tng avtidpaong (UIkpdTePN 1 HEYOAUTEPN N id1a) Kal
1) oTOV OUVOAIKO OyKo (V) Tou agpiou CO, (MIKPOTEPOG I HEYAAUTEPOG 1) iDI0G)
Ol TTAPAKATW PETAROALG: (4p)
(a) idia TToodTNTa OKOVNG CaCO3 TTPOOTIOETAI E HOPPH PEYAAUTEPWVY KOKKWV.
D) TOXUTATO U & e e

1) OYKOG OEPIOU V & Lo

(B) avti yia 100 mL didAupa HCI 1M xpnoipoTroiotpe 100 mL &idAupa HCI 2M.

D) TAXUTATO U & e

1) OYKOG OEPIOU V & L.t

(y) Wuxoupe T0 dOXEIO TTOU TTPAYUATOTTOIEITAI N AVTIOPAC.
D) TAXUTATO U & e e e

1) OYKOG OEPIOU V & Lt

(8) AlaAUoupe 1g NaOH oT10 o&U Trpiv TTpooTeBEi 0Tn okdvn Tou CaCOs.
D) TAXUTATO U & e

1) OYKOG QEPIOU V & et

B. MNapakatw trepiypdgovtal tpia diagopetikd teipdparta |, 11 kai . Ta kdBe éva amd Ta
TTEIPANATA VA YPAYETE: (6M)
e MIO TTOPATAPNON TTOU QVOUEVETE VO KAVETE

e TN XNMIKA £€icwan TnNG avridpaong TTou TTPAYUATOTTOIEITAL.

Neipapa |
2€ OOKIMOOTIKO CwArva TTou TTEPIEXEl dIdAupa viITpikoU apyupou, AgNOs, TTpoOoTiBETal HIKPA

TToooTNTa aTTé dIdAUPa udpoxAwpikoU oteog, HCI.
Mapatipnon:
XnuIKn e€iowon:



Neipapa ll
2€ OOKINaoTIKO oWwAfva T1ou  TrepIExel  dIdAupa  viTpikou o1dfipou  (11), Fe(NOs)s3

TTpooTiBeTal UBATIKO dIdAUPa appwviag, NHy

Mapatipnon :
XnuIkn e€iowon :

Neipapa il
2€ OOKINOOTIKO OWANvVa TTou TrepIEXEl oTeped avBpakikd vaTtpio, Na,COs, TTpocTifeTal

d1dAupa udpoxAwplkou ogéog, HCI.
Mapatipnon :

XnuIKn egiowon:

Epwtnon 7

A. (a) Na d10pBwaoETe TOUC GUVTEAEDTEG OTIC IO KATW XNMUIKES avTIdpdoelg, deixvovrag Tn
peTaBoA otoug A.O (ap1Buoug ogeidwaong). (4,5u)

|) C + HN03 —_— C02 + N02 + Hzo

1)} HI + H,SO, —» I, + H,S + H,O

(B) Na ypdaweTe TNV 0EEIBWTIKN KAl TNV aAVAYWYIKA oudia yia TV avTtidpaon 1) (1p)
OCEIBWTIKA OUCTA & o, AVAYWYIKA OUCTO & oo

B. Na ypayete xnuikég e€lowaoelg o€ mARPN (MOPIAKN) KAl O€ IOVTIKH JOoP@R HETALU TwV
OKOAOUBWYV avTIOPWVTWV: (4,5p)

I) BaC|2(aq) + stO4(aq) B i + 2 HCI (aq)

lovTIKA popYn):



“) Pb(NO3 )Z(aq) + NaOH (aq) —P e + 2NaNO3 (qq)

lovTIKA) HopPYN:

Epwtnon 8

A. AiveTtal TO TTAPOAKATW EVEPYEIOKO Sidypaupa piag XNUIKAG avTidpaong. Na atmmavirioeTe
OTA EPWTANATA TTOU aKoAoUuBoUV:

Evepyeioko Aidypouua

’ CHa(g) + 20; (g)

EvOaATria
(KJ)

CO2(q) +2H20)

<--

v

Mopeia avTidpaong

(a) T avtidpaon TTapoucialel To TTapaTravw didypapua, evooBepun f e€wBepUN;
Na SIKaIOAOYAOETE TNV ATTAVTNOT] 0OG. (1,5u)

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

(y) Na ypdyete 1T01EG €ival 01 0TABEPOTEPEG OUTIEG, T AVTIOPWVTA I TA TTPOIOVTA KOl vad
OIKAIOAOYNOETE TNV ATTAVTNOT OOC. (1,5u)

B. & udatiké didAupa aoBevoug povotrpwTikoU o&éog HA 0,3 M, n ouykévTpwan KaTIOVTWV
udpoydvou, H', gival 4,61x10°° mot /L. Na uttoAoyioeTte Tn 0TaBepd SidoTaong Tou 0§€0G. (Kog )
(2p)



. Aivovtal Ta diaAupata: apaid H,SO4, apaid HCI apaié NaOH.

Na emAéCeTe Eva diIdAupa KABe @opd atrd Ta TTAPATTAVW, WOTE VA UTTOPECETE VA OIAKPIVETE
TA TTI0 KATW {eUyYN OUCIWV.

MNa k@Be Ceuyog va XPNOIUOTIOINOETE JIOPOPETIKO DIGAUPA KAl VO OVAQPEPETE TO EMPAVEG
atroTéAeopa TO OTT0I0 Ba oag emMTPEWEl va KAveTE TN dIdKpIon. (4,5u)

(a) oTeped NH4Cl — oTeped NaCl

(B) d1dAupa BaCl, — didAupa Pb(NO3),

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



Epwtnon 9

A. Na Tnv akdAoubn xnuikA e¢iowon: Nz + 3H, —> 2NHj;
n TaxuTNTa KaTavaAwong Tou Hy, gival Uy.=2,4 X10™ mol/L.s. Na utrohoyioeTe:

(a) Tn péon TaxuTNTA TNG AVTIOPAONG, YPAPOVTAG KOl TOV OXETIKO TUTTO. (2p)

(B) Tnv TaxutnTta oxnuatiopou TG NHs. (2M)

B. Na utroAoyioeTe T0 pH TwV TTI0 KATW OIGAUUATWV:

(a) NH; 0,2 M (2p)
(B) HCN 1,2 M (2u)
I". Na utroAoyioete Tn popiakoTnTa diaAuparog Ba(OH), pe pH=13. (2p)
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Epwtnon 10

A. Tia tov Tpoodiopiopud TNG KaBapdTNTAG C10EPEVIOU CUPPATOG (Y% TTEPIEKTIKOTNTA OE KABAPO
METaAAO Fe), TToodTtnTa 2g atmd 10 oupua diaAudnkav TTARpwe o€ apaid Benkd ofu Kal To
O1GAUpa 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&£0G.

‘Eyivav TpeIg (3) OYKOUETPHOEIG KAI TO ATTOTEAEOUATA TWV OYKOPETPACEWYV paivovTal

OTOV TTIO KATW TTiVaKa:

MpwTn oykopétpnon | Aeutepn oykopEéTPNON | TpiTn oyKOPETPNON

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

ApXIKn €voeItn 3,2mL 13,7 mL 23,8 mL

AiveTal n XxnIKM avtidpaon TTou TTPAYUATOTTOIEITAl:

(a) Na d10pBwOETE TOUG CUVTEAECTEC OTNV TTIO KATW XNMIKA avtidpaaor), deixvovTag Tn
peTaBoA otoug A.O (ap1Buoug o&eidwaong). (2,5p)

FeSO, + KMnO, + H,SO, > Fez(SO4)3 + MnSO,4 + KoSOy4 + H,O

(B) Na utroAoyioere:
1) Tov100dUvapo GyKo aTtrd ToV TTivaka. (0,5p)

i) Ta mol Tou SiaAUpartog Tou FeSO, gTa 20 mL Tou SeiypaToc. (3M)

11



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

Iv) Tnv % K.J. KaBapdtnTa Tou cUPUATOG. (1p)

(y) Na avagépete TG Ba yivel n avayvwpion Tou TEAIKOU anueiou TNG oykopéTpnong. (0,5u)

TEAOZ MEPOYZ B’
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MEPO2 I'': Epwtioeig 11-12 (20 povdadeg)
Na atravriioete o€ OAEG TIG epwThOEIg 11-12,
Kd0s opOn amravrnon BaBuoAoyeital pe déka (10) povadeg.

EpwTtnon 11

2.€ KEVO doxeio, dykou 4L kal Beppokpaciag © OC, eloayovrtail 0,45 mol CO ka1 0,2 mol H,0,
OTTOTE TTPAYMATOTTOIEITAI N AvTidpaon:

COy + HO = COyg + Hyg AH<0

MeTd TNV atrokaTadoTAoN TNG XNUIKAG 100ppoTTiag oto doxeio trepiExovtal 0,05 mol CO,, evw
n Oeppokpacia TTapapEvel oTaBepn.

Na uttoAoyioeTe:

(a) Tigc TTOOOTATEG OAWV TWV AEPIWV OTNV KATACTACN XNMIKNS I00PPOTTIAG. (3,5p)
(B) Tnv amrédoon a tng avrtidpaong, ypdeovtag OAouUS Toug CUAAOYICHOUG OaG. (1,5p)
(y) Tn otaBepd xnuIKAS 1IcoppoTriag Kc. (2u)

13



(6) Nwg emnpeadetal n aTOdOCN A TNG MO TTAVW AVTIOPACTNS aTrd TOUG TTAPAKATW
TTOPAYOVTEG;

Na cUPTTANPWOETE OTOV TTI0 KATW TTivaka: Augnon / pueiwon / kauia yeTaBoAr, Xwpig va
OIKQIOAOYNOETE TNV ATTAVTNOT 0OG. (2,5u)

Mapdyovrag Atrédoon a

AU&non Beppokpaciag

Au¢non Trieong

Mpoabnkn CO(g)

MpooBAKn KaTaAuTn

ATtropdkpuvon vepou

(€) MNwg Ba emmnpeacTtei n oTaBepd 100ppOTIAG, Ke, £dv auffooune Tn Bepuokpaaia TnNg
avTtidpaong; (0,5p)

Epwtnon 12
H kKauTtruAn e€oudeTépwaong Trou divetal o KATw &€ixvel Tn ueTaBoAr Tou pH, étav didAupa

NaOH 0,2 M trpooTiBetanl otadiokd o 50 mL diaAupatog CH3;COOH:

A

-
T
-
=
1

-------------------- F{=-— looduvapo onpeio

=l

=]

I
25
‘Oykog NaOH o€ mL

(a) Na utroAoyioerTe:
1) Tn poplakdTNTA TOU SIGAUPATOG TOU OEEOG. (2,54)

14



1) Tnv Tiuf Tou apyikou pH Tou dIaAUPaATog Tou 0&EOG. (2M)

(B) Na avagépeTe TTo1a / TTOIEG OUCIA/EG UTTAPXOUV OTNV KWVIKI QIGAN oTa onueia A, B, I kai
A 110U divovTal OTNV KAUTTUAN €C0UBETEPWONG. (1,5u)

A:
B:
r:
A:

(y) Aivetal oTov TI0 KATW TTiVaKa N 0Ta0epd d1aoTaong Twv OEIKTWV Ag, A Kal Asz:

AcgikTng Ay A; As

>1a0gpd SidoTaong, Ks 103 10°© 10°°

Na emAEEETE TOV KATAAANAGTEPO BEIKTN yIa TNV avayvwpion Tou TEAIKOU onueiou
TNG TTI0 TTAVW OYKOPETPNONG KAl va OIKAIOAOYACETE TNV ETTIAOYN OOG. (2p)

15



(®) Na xapakTtnpioete To O@AAUa TTou Ba TTpoKUYEl, BETIKO A apvnTIKO, OTOV UTTOAOYIOHO
TNG OUYKEVTPWONG TOU OIOAUPATOG TOU OEEOG KAl VA €ENYINOETE TOV XAPAKTNPIOKNO 0OG
OTIG TTAPOKATW TTEIPAUATIKEG DIODIKATIEG: (2p)

1) [Mpiv atrdé TNV OYKOUETPNON, N KWVIKA QIAAN EETTAEVETAI ECWTEPIKA JE ATTOOTAYHEVO VEPO
KAl JETA PE TO OIGAUMA TOU PETPOU.

1) 270 aKPOPUOIO TNG TTPOX0I0OG €ixe EYKAWPRIOTEI QUOAAIdO AEPOG. =€EKIVNOE N OYKOUETPNON
XWPIG auTo va Yivel avTIANTITO, 0TO TEAOG OUWG TNG OYKOUETPNONG TO AKPOPUOIO NTAV TTANPEG
(n euoaAida éxer Quyel).

TEAOZ EZETAZTIKOY AOKIMIOY

O1 Eionynrég: H ZuvrovioTpia: O AiguBuvTig:

AvTpn XpioTodouAidou

Xp1o1660ulog TAAAUpOg Mapia Xarintrérpou MeARg NiIKoAdidng
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O AieuBuvTig:

MeAng NikoAdidng
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