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Atopikég padeg: H=1, O=16, Ca=40, Mg=24, S=32, CI=35.5, K=39
Ag=108, Zn=65

TTa0epéC NAEKTPOAUTIKAS SidoTaong: KcHscoon= KnH:=1,8%10° KHcn=4,2x107"°

OAHIIEZ

e To e§eTaoTikO dokipio BaduoAoyeital pe EKATO (100) povadeg.
e Na amravrijoere kail Ta Tpia pépn A’, B KAIT™ TOY AOKIMIOY.

e Na ypayeTe TIG ATTAVTAOCEIG OAG OTO EEETAOTIKO OOKIiIO, OTOV KEVO XWPO, HETA

a1rd KABe epwTnON.

e EmiTpéreTal n XpRon HOVOo Hn TTPOYPOAUMOATICOHEVWYV UTTOAOYIOTIKWV

HNXOVWV.
o Agv EMITPETTETAI N XPAON ONUEIWOCEWV OE OTTOIAOATTOTE HOPPN.
o Acgv emiTpETTETAI N XPON 310pBWTIKOU UypOU 1 S10pOBWTIKAG
TaIviag.

e Na MEAETAOCETE ME TPOOCOXN TNV EKPWVNON TWV EPWTACEWV KAl Vd

OTTAVTAOTE NE CAPRVEIQA.
e Na ypdagpere KAOAPA kait EYANAINQZTA.
e To €&eTaOTIKO dOKipIo atroTeAcital atrd (14) oeAideg.

AEN OA AOOGOYN ZYMIMNAHPQMATIKEZ OAHIIEZ 'H AIAZA®HNIZEIZ.
KAAH EMITYXIA



MEPOZ A": Epwtiicsig1 -4

Na atravTioeTe o€ OAEG TIG EPWTNOEIG 1 - 4.
Ka0g opBn amravrnon BaBpoAoyeital pe 5 povadeg (cuvoAo 20 povadeg).

Epwtnon 1

Yoatikd didAupa KOH éxel oyko 4L kal TTepIeKTIKOTATA 2,8 % WiV.

(a) Moia n ouykévipwaon Tou dIOAUNOTOG; (2,5u)

(B) Méoa mL vepou TrpétTel va TTpooTeBoUV 0TO dIdAUNA A va £EATUIOTOUV ATTO QUTO,

woTe va TTpokuyel didhupa 0,2 M; (2,51)
EpwTtnon 2
(a) AvtioToixioTe Ta dlaAUupaTa idIag CUYKEVTPWONG TToU BpiokovTal oTn OTAAN A JE TIG
TIuEG pH TTOU BpiokovTal oTn oTHAN B. (2,5p)
A B

a. KCI l. 8,5

B. NayCOs; 1. 5

y. KOH m. 1

6. NH4CI v. 7

€. HCI V. 13

(B) Na xapakTtnpioete 10 UdATIKG didAupa NaxCOgzkal NH4Cl wg 6&ivo, Baoiko f
oudETEPO. (0,5u)



(y) Na avagépeTte 11010 A1TO TA IOVTA TTOU TTPOKUTITOUV aTTd TV d140TA0N TOU GAATOG
NH4CI, evudaTtwveTal Kal 1010 UBPOAUETAI, YPA@OVTAG Kal TNV avTidpaon udpOAUCHS
TOU. (2p)

Epwtnon 3

A. Aivovtail ol evBaATTieg Twv deopwv (AHg):
H-H: 436kJ/mol, F-F: 158 kJ/mol, H-F: 566kJ/mol, H-CI: 431 kJ/mol,
CI-Cl: 242kJ/mol.

Na UTTOAOYIOETE TIG EVOAATTIEG TWV TTIO KATW AVTIOPATEWV:

(@)  Hyg + Fog 2HF(g) (1,5u)

(B) Fzg *+ 2HClg —  2HFg + Cly (1,5u)

B. Na avagépetal dUo (2) TTapayovTeS TTou eTTNPEACOUV TNV EVOAATTIAS uIag
avTidopaong : (2p)



Epwtnon 4

Moleg atTd TIG TTAPAKATW OUTIES €ival NAEKTPOAUTEG KA TTOIEG W NAEKTPOAUTEG.
AITiIoAoynoTe TTAPWGS TNV ATTAVTNOT| 0AG. (5M)

(a) oTeped KCI

(B) yua NaOH

(y) TAYMO KITPIKOU 0&£0G (a0BeVES OpyaviKo 0gU)

(©) uypoTroinuévo udpoxAwpio

(€) AiGAupa Bra

MEPOX B": Epwrtnoeig5-10
Na atravriioete o€ OAeG TIG epwTNHOEIS 5 - 10. KaBe opBR atrdvrnon BaduoAoyeital
ME 10 povddeg (oUvoAo 60 povadeg).

Epwtnon 5
A. 2Z& KAEIOTO doxEio £XOUpE TNV TTI0 KATW XNMIKLA I00pPOTTIAL.

2 SOz(g) + Oz(g) — 2 S03 () AH< O

Na e€nynoete TTwg Ba €TTnPeacTei N BEon TNG XNUIKAS ICOPPOTTIAC av:

(a) augnBei n ouykévrpwon Tou SOy (1)



(B) Meiwbei o Gykog Tou doxeiou (1u)

(y) auén®ei n Bepuokpaacia (1u)

(8) TTpooTEBEI KATAAUTNG (1p)

B. Ze doxeio dykou 10 L eiodyovtal 1 mol H, kai 1 mol I, otoug 450 °C . MeTd Thv
aTTOKATAOTACN TG I00pPOTTiaG oToug 450 °C, oUupwva pe TN XNUIKA e€icwon:

Ha() + Iy —-— 2HIg)

n moooTnTa Tou H; yivetal 0,4 mol.

(a) Na dwoeTte TNV éK@pacn yia TNV oTabepd, K. TnNG Mo TTavw IcoppoTriag.  (1M)

(B) Na utrohoyioete TNV TipA TS K oToug 450 °C. (3m)



(y) Na utrohoyioeTe Tnv amédoon Tng avTidpaong aTtoug 450 °C. (2u)

Epwtnon 6
A. (a) Na ypdayerte TiG ouluyeic Baoeig katd Bronsted-Lowry Twv eTTOpEVWY 0EEWV:

() HNO, (i) H.S  (ili) HCOs™  (iv) NH4" (1p)

(B) Na ypdaweTte Ta ouCuyn o&éa katd Bronsted-Lowry Twv etépevwy Baoewv:

() PHs (i) NOs~ (i) SO2  (iv) H.0 (1p)

B. Ava@épeTe TIG TTOPATNPACEIS 0AG OTA TTIO KATW TTEIPAUATA , YPAPOVTAG KAl TIG
XNMIKES AvTIOPACEIG TTOU TIPAYHATOTTOIOUVTAI O KABE TTEPITITWON .

(a) Z& didAupa vitpikou o1dipou, Fe(NO3); TTpooTiBevTal HEPIKES OTAYOVES BIGAUUATOG
udpogeidiou Tou varpiou , NaOH . (2p)

(B) Z& oTeped xAwpiouxo appwvio NH4Cl TrpoocBéToupe 2-3 ml udpoteidio Tou vaTpiou
NaOH kai Bgpuaivoupe . 210 OTOMIO TOU OOKINACTIKOU owAfva TTAnoialoupe pdapdo

Bpeypévn pe TTUKVO didAupa udpoxAwpikou oéog HCI . (2p)



(y) Z& dokipaoTikO owAAva TTou TTEPIEXEI dIdAUa Pb(NOs3), TTpocBéooupe apxika
oTayoveg OlaAUpaTog udpogeidiou Tou vaTpiou, NaOH kal oTn cuvéxela TTepicoEla

dlaAupatog NaOH . (2p)

(®) Ze oTeped 0&IKO vaTpio,CH3COONa T1pocBétoupe 2-3 ml didAupa udpoxAwpikou

o&éog, HCI. (Ap)

(€) Ze oTeped XAwplouxo varpio, NaCl 1rpooBétoupue 2-3 ml TTukvou BeIkou

o€éog, H,SO,. (1m)

Epwtnon 7

Na GUPTTANPWOETE TIC TTAPAKATW XNUIKES avTIOPACEeIS (OTTOU TTpayPaToTToIoUVTal):

(10p)
(G) CH3COOH(aq) + Ba(OH)Z(aq) - >

(B) Cai) + CH3COOHag) >

TOKVO

(Y) Znsy  + HNOgz(ag) 5

apav

(6) CU(S) + H2804(aq)



(E) HC|(aq) + N8.2C03(s) —>

(O'T) NaOH(aq) + (N H4)2SO4(S) — >

(@) PDb(NOs3)2ag) + KOH@agy —

apad | Ospr

(n) Ads) t+ HNOszpg —222—

(8) Feg + HCl@y —

EpwTtnon 8

A. Na utroAloyioete To pH Twv TTAPAKATW OICAUPATWV:

(a)HCI 0,1 M

(B) HCN 0,01 M

(y) NHz 0,2M kar NH,C¢ 0,1 M

B. Na Bpeite Tn ouykévipwon:

(a) AloAuparog CH3COOH pe pH =3

(4p)

(4p)



(B) AilaAUpartog Ca(OH), pe pH =13

. Na utrohoyioete T [H'] o€ udariko didAupa NHz 0,5 M. (2u)
Epwtnon 9
A. (a) Na uttohoyioeTe TOUG apIBPOUG 0EEIdWONG TWV UTTOYPAUMIOUEVWY OTOIXEIWV
OTIG TTI0 KATW EVWOEIG. (3M)
K2Cr07 P4
COs* Fe.03
HNO3 PO,*

(B) Na Bpeite TOUG OUVTEAECTEG TWV TTIO KATW QVTIOPACEWY WE TN MEBOSO TNG

0&e1doavaywyng ,ava@EPovTag TO OLEIDWTIKO KAl avaywyIKO CWHA o€ KABE TTEPITITWON.
(4p)

(I) CO + KMnO4 + H,SO,4 — CO, + MnSO;, + K;SO, + H,O

Ogeidwrtikd cwpa: AvaywyIikoé owua:

() zZn + THNOs — 2Zn(NOs), + NO, +  H,0

O&eidwriké cwya: AvaywyIiKo cwa:



B. AidAupa FeSO,4 oykopeTpeital he didAupa KMnO4 0,02 M, TTapoucia Beikou 0&éoc.
(3m)

(a) Na ggnynoete yiati dev eMPBAAAETAI N XPriON OEIKTN yIA TNV TTIO TTAVW OYKOMETPNON;

(B) Mwg Ba avayvwpioeTe TO TEAIKO ONUEIO TNG OYKOPETPNONG;

(y) Na dnAwoete Tl opdAua Ba utrdpéel av, avti didAupa Bgikou o&Eog (H2SO,),
XpnoigoTtroindei yia Tnv ogivion diIdAupa viITpIkou 0&€og (HNO3).

Epwtnon 10
A. Aivetal n avtidpaon: A —— B 10U TTpayuartoTtrolcital TrTapouaia kataAutn (Ni)

Kal 7o dl1aypaupa deixvel Tn METARBOAN TNG ouykEVTpwonG (o€ mof/L) evog ek Twv dUO
ouoiwv (A 1 B) og cuvaptnon Pe TO XPOVo.

4
c/ mol L'1i

0 t/s

Q) Z€ TTOIO OUCIa AVTIOTOIXEI N KAUTTUAN; EgnynoTe. (Ap)

B) 210 id10 didypapua va XapdEeTe TNV KAPTIUAN yia TN METABOAN TNG OUYKEVTPWONG
TNG GAANG ouaiag.
(0,5p)

10



B. MNa mv avtidpaon oxnuatiopou tnG NHs.
N2(g) + 3H2(g) —> 2NHs(g)

BpEBnKe OTI KATTOIO XPOVIKI OTIYWA N TaxutnTa oxnuatiopou tng NH3 eivar 0,01
mol/L.s. Na BpeBouv:

(a) n TaxuTnTa TNG AVTIdOPAONG; (Ap)

(B) O1 TaxutnTeg KaTavaAwaong Tou N2 Kai Tou Hy, (2p)

I". Zag divovtal duo Spoieg KapoeAoveg A kal B. H A €xel TepaxioTei o€ PIKPQ
KoupaTdkia. Kal ol 800 kap@poeAdveg £xouv TOTTOBeTNOEI o€ diAGAUNA UBPOXAWPIKOU

o&éoc. (1,5u)
< oooood|]

A

s = i

Mola atrod TIg dUo KapPoReAGVES Ba avTIdpAaEl TTIo Ypryopa; AIKAIOAOYNOTE TNV
aTTavInon oag.

A. 2e udaTikG O1GAupa H2O02iqy —»  2H20g + Oy AH<0

Mola emidpaon Ba £xouv aTnv apxikr TaxUuTnTa avridpacong ol TTAPaKATwW PETARBOALG;
E¢nyAoTe. (4u)

a) Apaiwon Tou dIaAUPaTog

B) Augnon tng Trieong

11



y) Au¢non TnG Bepuokpaaiag

0) Mpoobnkn pikpng TToocdétTNTag MnO, (KaTAAUTNG)

MEPOZ I'': Epwtioeig 11-12
Na atravriioete o€ OAEG TIG EpwTROEIG 11-12.

Kda0s opOn amravrnon BabuoAoyeital pe 10 povadeg (cuvoAo 20 povddeg).

EpwTtnon 11

Aivetal N KAPTTUAN €¢oudetépwong 10 mL 8/70¢ aoBevoUg HovoTTPWTIKOU 0&Eog HA,

até &/pua KOH 0,1 M:

S 7 10 13

Vi (mL)

(a) Na Bpeite atrd TNV KAPTTUAN 11010 aTT6 Ta onpeEia A-E Tng KApTTUANG avTIOTOIXET PE
Ta dedouéva Tou TTivaka TTapakdTw (gival moOavé o€ yia ammdvrnon va uttdpxouv dUo

onueia):

(2,5p)

Oucigg TToU TTEPIEXOVTAI OTNV KWVIKK @QIAAN

Znueio/a atrd TNV KAUTTUAN

AAag KA kai vepo6 pévo

O¢u HA povo

Bdaon KOH, 1o dAag Tng Bdong KA kai vepo

O¢u HA, To dAag Tou o&€og KA kal vepod

12




(B) Na utrohoyioeTe Tn poplakdTNTA TOU 0&€og HA. (1,54)

(y) Na utrohoyioete Tn oTtaBepd diaotaong Tou ogéog HA. (1,5u)

() ‘Evag deiktng eival acBevég of0 HA kai éxel oTaBepd Ks = 107, Eival katdAAnAog yia
TNV TTAPATTAVW OyKOuETPNON; Na eEnyAOETE. (1,5u)

(€) Na xapakTnpioeTe TIG TTAPAKATW TTPOTACEIS WG 0pBEG 1 AavBaopéveg Kal va
OIKAIOAOYNOETE TNV ATTAVTNOT OAG:

(i) Katé tnv TTpocTOoIacia yia hia OYyKOUETPNON, TO CIPWVIO TTou Ba XpnoiuoTTroinBei yia
va YETPNOEi TO AyvwoTo Pag dIdAUpa, EeTTAéEvETal HOVO PE atTooTayuévo vepd. (1,5u)

(i) EykKAwBIoPOS puoalidag péoa atnv TTpoxoida Katd TV Evapén TnG oyKouETpnong,
EXEl WG atToTéAeOPa OeTIKO OPAAua. (1,5p)

Epwtnon 12

A. lNa tov Tpoadiopioud TG KaBapdTNTAG EVOG aonuévVIou KOOURuUaTog Bapoug 25 g,
TTOU TTEPIEXEI TIPOOMIEN WeudapyUupou, Zn , ToTrobeTEiTal O€ Trepicoeia diaAuuatog HCI,
oTToTE TTapAyovtal 2,24 L agpiou (K.Z.).

(a) Moio gival To agpio TTou TTAPAYETAI KAI TTWG AVIXVEUETAI; (1p)
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(B) Na BpeBei n ToodTnNTa ( O0€ Ypauudpia ) Tou KOOUAPOTOG o€ dpyupo, Ag.  (3H)

B. 2€ o1eped CaCO3 emdpoupe apaid didhupa H,SO,4 otroTe oxnuartifovral 4,48L
agpiou peTpnuéva oe K.Z.

(a) Moo gival To aéplo TTou TTAPAYETAl KAl TTWG AVIXVEUETA; (1u)

(B) Na utroAoyioToUV Ta ypapudpia TOu TTapayopevou AAATOG. (2u)

. 4,89 petaAAikou payvnaoiou, Mg TTpooTiBevTal o€ TTUKVO Kal Beppod didAupa HoSO,.
Méoog dykog agpiou TTapayetal (o€ K.Z.) Kal TTWG avixVveUETal; (3M)

TEAOZ EZETAZHZ

EIZHTHTEZ ZYNTONISTPIA B.A. O AIEYOYNTHZ

XpuooUAa ZTtuAiavou Mapia lakwRidou AANEEQVOPOG AnunTpiou



