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- Na ypa@eTe HOVO PE PEAQVI XPWHATOG UTTAE.

- ATtrayopeueTal n xpron d10pBwTIKoU uypou 1 dIopBWTIKAG TaIviag.

- Na ypd@eTE TIG ATTAVTHOEIS 0OG OTO £CETAOTIKO SOKI[IO, OTOV KEVO XWPO PETA ATTO
KABe epwTnonN.

- To €€eTaoTIKO doKiplo Babpoloyeital pe ekatd (100) povadeg kal atroTeAiTal aTTd TPIa
pépn A, B kai I,

- Na aTTavTioETE KAl OTA TPia PEPN.

- 2710 TENOG TOU DOKIMiOU €TTICUVATITOVTAI O [MEPIOBIKOG MivaKag TwV OTOIXEIWV
Kal TTpoxeIpn oeAida, Ta oTroia dev TTPETTEI va apaipeBoUv atrd 10 SOKIUIO.

To €GeTAOTIKO doKipIo atroTeAsiTal atrd dwdeka (12) oeAidEG.

XPHZIMA AEAOMENA

ZXETIKEG ATOUIKEG MACEG (Ar):  ATTO TOV TTEPIOBIKO TTiVOKA TTOU ETTICUVATITETAI

TTa0epEC NAEKTPOAUTIKAC didoTaong otouc 25°C:  KcHscooH = 1,8 .10

KNHs = 1,8 .10°

KAigyoka dpaoTIKOTNTOC

K Na Ba Ca Mg Al Zn Fe Pb (H) Cu Hg Ag Pt Au
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KAAH ENMITYXIA




MEPOX A’: EPQTHZEIZ 1-4
Na atravtioete o€ OAEG TIG epwTNOEIG 1 - 4.
KdaBe opbry atrdvinon BaBuoAoyeital pe révTe (5) povadeg (0UvoAo 20 povAadeg).

Epwrtnon 1
2€ DOXEIO £XEI ATTOKATACTABOEI N TTI0 KATW XNMIKI 1I00pPOTTIA:

3X(g) — 2L|J(g) + 4Q(g) AH= + 45KJ

A. Na amravtAoeTe JOVOAEKTIKG TTWG eTTNPEAETAI N B€0N 1I00PPOTTIAG TNG TTIO TTAVW avTidPaoNng
(kaTeuBuveTal BeCIA, ApIOTEPQA, eV ETTNPEACETAI), AV YiVOUV OI TTIO KATW YETABOAEG: (p. 3)
a) MpooBnkn moooTnTag W,
B) ATTONAKPUVON HEPOUG TOU Q,
y) AUENON TNG BEPUOKPATIAG, e
0) MpooBnkn He (ue oTaBepd GYKO KAl BEPUOKPATIA),  ..ovvvrieiiiiieeieeeieeenannn
€) AUENON TOU OYKOU TOU DOXEIOU, i
oT) MpocOnNKN KATAAUTN,

B. i) Na ypdyete Tnv ékppaon TG oTaBepds 1Ic0ppoTTiag K¢ yia Tnv o TTavw avTtidpaon.
i) Na e¢nynoete g€ ouvTopia, Trola eTTidpacn €xel otnv TIPA TNS Ke N peiwon mng
BepuoKkpaoiag. (n. 2)

Epwtnon 2
Aivetar n Beppoxnuikn egiowon: CHj g + 202 —» COz (g + 2H,O0py AH =-890 kJ

A. Na uttoAoyioeTe To TTO0O BepudTNTAG TTOU EKAUETAI KT TNV Kauon 32 g CHa. (M. 2)

B. Na oxedIGoeTE TO EVEPYEIOKO DIAYPAMPA TNG TTIO TTAVW AvTidpaonG. (M. 2)



. Na ouykpiveTe Tn 0TABEPOTATA TWV AVTIOPWVTWY Kal TWV TTPOIOVTWY. Na dIKaIOAOYAOETE TV
QaTTAVTNOT 00G. (. 1)

EpwTtnon 3
Aivovtal 800 mL diaAupartog xAwplouxou kahiou, KCI, 0,02 M.

A. MNoia gival % wiv TTEPIEKTIKOTNTA TOU TTIO TTAVW OIGAUUATOG; (M. 3)

B. Na utroAoyioete TTOoa mL vepd TTPETTEI va TTPOCBECcOUNE OTO TTI0 TTAVW JIGAUMA, WOTE N

MoplakdTNTa TOu vEou dlaAupaTog va yivel 0,004 M. (M. 2)
EpwTtnon 4

A. Na utrohoyioeTe T0 pH diaAUpaTtog TTou TTpokUTITEl atrd TNV avauien 40 mL diaAupartog HCI
pe pH=1 ka1 60 ml dioAupaTog HCI pe pH=3. (p. 3)



B. Na utrohoyioeTe Tn popiakdTnTa SiaAvpaTtog NHs pe pH = 10, otoug 25°C. (M- 2)

MEPOZ B': EPQTHZEIZ 5- 10
Na atravriioete o€ OAeg TIG epwTnoeIg 5 - 10.
KaBe opbn atrdvrnon BaBuoAoyeital pe déka (10) povadeg (oUuvoAo 60 povadeg).

EpwTtnon 5
A. Na oUPTTANPWOETE TIG TTIO KATW aVTIOPACEIG TOTTOBETWVTAG OUVTEAEDTEG OTTOU XPEIACETAl.

Av n avTtidpaon dgv TTPAYUATOTTOIEITAI, VO ONUEIWOETE X KAl va OWOETE CUVTOMN £EAYNON.
(b.7)

. Ca(OH), + HzPO, —>»

. Ag + HClI —>

J (CH;COO);Mg + HBr —»

. Sn(NO3), +  KOH (otayéveg) —»
. Zn(OH), + KOH (mepicoeia) —»

B. Aivovtai Tpia doxeia, Xwpig ETIKETEG, OTA OTTOIO TTEPIEXOVTAI TA AKOAOUBa OTEPEQ:

MgCOs;, NaCl, Pb(NO3),

Na gionynBeite arAd xnuUIK& TTEIPAUATA, TTOU Ba 0ag ETTITPEWYOUV Va TTPOCdIoPIcETE TO DOXEIO
OTO OTTOIO TTEPIEXETAI TO KABE aTEPED. Ta avTidpaaTripia TTou €xeTe 0Tn d1a0¢0r oag gival H,O
kal d1dGAupa NaOH pévo. Na dikaioAoyrioeTe Tnv atrdvTnon oag. (p. 3)



EpwTtnon 6
A. Na uttohoyioeTe Tov Oyko diaAupaTtog HBr 0,4 M 1Tou XpeiddeTal yia TNV £EOUDETEPWON

30mL SiaAdpatoc A(OH)s 0,8 M. (u. 4)

B. Na avagépetal TTo10/eG atro TIG TTAPAKATW OPABES KPAVTIKWY APIBPWY YIa £va NAEKTPOVIO
atépou gival pn emTpeTTéEG. Na dIKalOAOYNOETE TNV aTTAvTNon 0aG. (M. 3)
a)n=0, =0, m=0, m=+%

Byn=1, =2, m=0, m=-%
y)n=1, £=0, m=0, ms=-%
d)n=3, (=1, m=-2, m=+%
e)n=2, {=1, m=-1, m=-1

. Noio/a atd Ta akdAouba diaypAauPaTa TPOXIAKWY ival adlvaTto CUPEPWVA PE TNV
atrayopeuTikr) apxn Tou Pauli. Na dwaoete guvtoun €€iynon. (p. 1,5)

W OO
pPWW ODOO
VA OO
W@ DWW



A. Na ypdayete TNV nAekTpoviakn dour Ye TNV HEBOdO Twv TpoXIakwy (1s2s2p.....): (p. 1,5)

Epwtnon 7
A. Na utroloyioeTe Tov apiBud o&eidwong TwV UTTOYPAUMIOUEVWY OTOIXEIWV OTIG aKOAOUBEG
TTEPITITWOEIG: (p. 4)

HsPO, CHsOH

Ca(NOs).

@
e

B. Na dnAwoete av ol akdAouBeg NeTABOAEG TTaPIOTAVOUV 0&eidwan 1 avaywyh. (p. 0,5)

aCu0O —— Cu

B) CO - 5 COs

I". Na Bpeite TOUG CUVTEAEOTEC TNG TTAPAKATW 0&EIBoavVayWYIKAGS avTidpaong Kal va KabopioeTe
TO OEEIBWTIKO KAl TO AvAYWYIKO CWHA.

aHl + B HNO; _— Y b + ®8NO + ¢€H,O

a=... B=... Y=.... 6=.... €= ..... (M. 2,5)

OCeIdWTIKO CWHA: ...uvenenene... AvVaywyIlKO OCWHA: ....evenenee. (p. 1)

A. Na ouptTAnpwoETe TOV TTAPOKATW TTivaka TTou TrepiEXel auluyr {euyn ogéog — BAaong Katd

Bronsted — Lowry. (M. 2)
Suluyéc 00 | HCOs H,SO5
>uluynrg Baon H,O s*




EpwTtnon 8
Aivetal n KAPTTUAN €goudetépwong 20 mL diaAupartog og€og HA, pe didAupa NaOH 0,1 M.
A A. Na uttoAoyioeTe TN JOPIOKOTATA TOU

o&éoc. (b. 2)
13

Vuérpou mL

B. Na dwoeTe TIG atrapaitnteg eEnyAoEIS yiaTti To pH oTo 1I00dUvauo onueio dev gival ioo e

.............................................................................................................................................. (n. 1)
A. Toiov atré Toug TTapaKATwW BEIKTEG Ba ETTIAEECETE yIa va TTPOCDIOPICETE TO ICOOUVAUO
OnNMEIO TNG OYKOUETPNONG KAl YIOTH; (M- 2)
a) Ar pe Ksy=107 B) Az pe Ksp=10
9 .............................................................................................................................................
E. Na uttoAoyioete Tn oTaBepd NAEKTPOAUTIKAG didaTaong Tou 0géog HA, (Ko). (p. 2)

2T. Na uttohoyioeTe T0 pH Tou dIGAUPATOG TTOU TTPOKUTITEI, OTAV OTO APXIKO dIdAupa €xouv
TpooTedei 5 mL diaAuparog NaOH 0,1 M. (M. 2)



Epwtnon 9

A. Evag pabntig yia va mrpoodiopioel TN JopliakdTnTa diaAUpaTog B€likou a1dripou (1), FeSOq,,
TITA0OOTNOE 10 mL Tou dIaAUpATOG PE DIGAUA UTTEPPAyYavIKoUu KaAiou, KMnO4 0,02M,
TTapouaia Belkou 0géog. ‘Eyive pia oykouéTpnon TTpocavaTtoAIopoU Kal dU0 OYKOUETPNOEIG
akpIBeiag. Ta atTroTeEAEOPATA TWV OYKOUETPOEWY QaivovTal OTOV TTIO KATW TTiVaKA:

Oykopuétpnon A’ oykouétpnon | B" oykopétpnon
TTPOCAVATOANIGUOU aKpIBEiag aKpIPEiag
TeAIkn €vdeign 15,50 31,20 46,90
ApXIKA €vOEIgn 0,00 15,50 31,20
Oykog pétrpou(ml) Virpoo = 15,50 Vi= ... Vo= L.l
a) Na ypaweTte Tn XNUIKA €€icwaon Tng avtidpaong. (M. 2)
B) Na Bpeite Tov I00dUVaAPO OyKO. (M. 0,5)
y) Na utroAoyioeTe Tn JoplakdTNTa TOu BENKOU O10APOU. (p. 3,5)
0) Mwg o pabntng Ba avayvwpioel To TEAIKG onuEio TNG OYKOPETPNONG; (M. 1)

€) Na ava@épeTe, Xwpig va BIKAIOAOYAOETE, AV Ol AKOAOUBEG TTEPITITWOEIG KATA TNV

oyKouETpnon Tou Benkou o1dhpou (Il) e To utteppayyavikd KaAIo, odnyouv o€ BeTIKO N

apvnTIKG OQAAua: (p. 1)
I. yla TNV ogivion Tou SIAAUUATOG XPNOIUOTTOIOUNE VITPIKO OEU.

il. oTnNV TTPOX0iIda UTTAPXEI MIa QUOOAIdO aépa KaTd TNV £vapén TNG OYKOPETPNONG Kal N
QUOOAiIda aépa dev UTTAPXEI TTPIV AVAYVWOOUE TO TEAIKO ONWPEIO TNG OYKOUETPNONG.



B. Z¢ kAcioTd doxeio, aToug 40 °C, £X0oUPE XNMIKN I00PPOTTIA TNG TTIO KATW avTidpaong:

g +— 3K)
yaAadio KOKKIVO

Opada pabnTtwy ToTToBETNCAV TO BOXEIO OE TTAYO, OTTOTE TTAPATAPNCAV OTI TO PEIYMA KOKKIVICE
Kal atro@avenkav o1 n TTio TTavw avTidpaon cival evdoBepun. Na dIKaloAoyAOETE av
OUPQWVEITE ) DIAQPWVEITE JE TOV IOXUPIOUO TOUG. (M. 2)

Epwinon 10

A. Metagpépoupe o€ TpeIG doKIPaoTIkoug owAAves (X, W kai Q) atrd 2-3 mL avrioToixa atréd Ta
dlaAupata vitpikou apyupou, AgNO3, viTpikou poAuBdou, Pb(NO3), kal viTpikou Bapiou,
Ba(N03)2.

2T OUVEXEIQ TTPOCOETOUE KAl OTOUG TPEIG DOKIPAOTIKOUG CWAAVEG 2-3 O0TAYOVES OIGAUPATOG
udpoxAwpikou o&éog HCI 2M.

a) Na kaTaypdyeTe TIC TTAPATNPACEIC GAG OTOV TTIVOKO TTOU OKOAOUBEI. (p. 1,25)
B S| anavee! | 089 |  Mapariipnon (ignwa - xpiwa)
X AgNO3
WY Pb(NOs3);, HCl
Q Ba(NOg).
B) Z& TTO10UG BOKINACTIKOUG OCWANVEG TTPAYUATOTTOINONKE AVTIOPAON; .ovvvvvenenennnnes (p. 0,5)

y) Mg Baon Tig TTapatnpro€ig 0ag, TToIEG ATTO TIG OUCIEG TTOU TTapdayovTal gival SUOBIAAUTEG OTO
VEPO; (b 1)

0) Na ypdAyeTe TIG XNMIKES EEI0WOEIG TWV AVTIOPATEWY TTOU TTPAYHATOTTOINONKAV OTOUG
OWANVEG. (M- 1,5)

X:

W



B. Aivovtal apaid dioAUPaTA TWV TTI0 KATW O&EWV:

| HCI | HNO; | H,S0, |

Ta Tpia autd dloAupaTa BepuaivovTal XwpIoTd To Kabéva e piviopata xaAkou, Cu.
AvTIOpd povo TO éva 0gU.

a) Na ava@EpeTe 1010 ATTO TA TPIA OCEA AVTIOPA. .evvieeeieieeeeeeeeeeeeeeeeeee e (p. 0,25)
B) Na ypdyeTe TPEIG TTOPATNPACEIG TTOU AVOAUEVETAI VO KAVETE KATA THV AVTIOPAOT TOU 0EE0G

ME TO XOAKO. (p. 1,5)
y) Na ypdyete Tn XnMIKN €€icwon TNG avtidpaong TTou TTPAYUATOTTOINONKE. (M- 2,5)

. Na v ouaia @ divovTal o1 M0 KATW TTANPOPOPIEG:

. O¢ppaiveral pe didGAupa udpogeidiou Tou vaTpiou, NaOH kal eAeuBepwveTal Axpwuo
aépIo X, JE ATTOTTVIKTIKA OCWI TTOU KOKKIVIZEI TNV AXPWHN @aIVOAOPBaAEivn.

. AvTIdpa pe didAupa udpoxAwpikoU otéog, HCI, kai eAeuBepuoveTal aépio W Tou BoAwvel
T0 dlauyEg aoBeoTOVEPO.

Zntouvrat:

O1 xnuikoi TUtTO1 TWV OUCIWV P, X Kai W. (p. 1,5)

MEPOX I'': EPQTHZEIZX 11 -12
Na atravtiioete o€ OAEG TIG epwTroElg 11 - 12.
KaBe opbry atrdvrnon BaBuoAoyeital pe déka (10) povadeg (ouvoAo 20 povadeg).

Epwtnon 11
A. Na xapaKTnNEIioeTE TIG TTIO KATW TTPOTACEIS WG OPBES 1 AavBAOUEVES Kal va BIKAIOAOYNOETE
ETTAPKWG TIG ATTAVTACEIS OAG: (p. 3)

a) loopopiakd udatiké diaAupara HoSO4 kal HCI €xouv Tnv id1a NAEKTPIKY aywyiuoTnTa, agou
gival kal Ta duo 1oxupd o&éa.

B) To myua Kl TTapoucidlel NAEKTPIKR aywyiudTnTa.

10



B. Aivovtail Ta 1m0 KaTtw udaTika diaAupaTa idlag JopIaKOTNTAG:

i. CH3COONa ii. HCI iii. NaCl iv. CH;COOH v. NaOH

a) Na Ta ToTroBetrioeTe 01O TTI0 KATW BEAOG KATA O€1Ipd au¢nong Tou pH Toug. (p. 1,25)
AGgnon .

B) Na ypdayete Tn xnuIKA avtidpaon udpdAuong Tou dAato¢ CH3;COONa. (p. 1,25)

. Kpaua atroteAcital ammd dpyupo kal weuddpyupo (Ag - Zn).
10 ypapudpia Tou KpAPaTog avtidpouv he apaid didAupa Beikou ogéog, HoSOy4, kal TTapdyovTal
1,12 L agpiou X 0€ KAVOVIKEG OUVONKEG.

a) Na Bpeite TNV eKATOOTIAIQ CUCTACN TOU KPAPATOG. (M. 3)

B) Na TTeplypAyeTe pia TTEIpapaTiKr d1adikaaia, PJE TNV OTToIa UTTOPEITE VA AVIXVEUOETE TO QEPIO
X Kal va ypAyeTe TN OXETIKA XNUIKA avTidpaon. (M. 1,5)

Epwtnon 12
A. Z& kKAe10TO doxeio ataBepou dykou 1 L eicdyovtal 0,4 mol H, kai 0,6 mol |, omréTe

aTTokaBioTartal n 1I00pPOTTia.

Hog + L <= 2HIl AH>0

H amédoon tng avridpaong cival 75%.

Na uTttoAoyioeTe:

a) TIG CUYKEVTPWOEIG TWV TPIWV QEPIWY OTNV ICOPPOTTIa. (M. 4)
B) Tnv TR TNG oTABEPAC XNMIKNAG I00ppoTTiag, Ke. (M. 1)

11



B. AivovTail o1 TTapakATw TTEPITITWOEIS AVAUEIENS DIOAUMATWY. Na aITIOAOYACETE O€ TTOIN
TTEPITITWON TTAPACKEUAZETAI PUBUIOTIKO SIGAUUA Kal OTTOU auTO CUPBaivel va UTTOAOYIOETE
10 pH TOU. (M. 5)

a) 100 ml HCI 0,1 M ka1 50 ml NaOH 0,1 M.
) 100 ml CH3COOH 0,1 M ka1 50 ml NaOH 0,1 M.

TEAOX EZETAZITIKOY AOKIMIOY
O gionynTAg O AieuBuvtig

21aupog Kovtoyidvvng

AANEENG NTiOKOG
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[Mpdxeipn ZeAida
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