AYKEIO A" EONAPXH MAKAPIOY I'” ZXOAIKH XPONIA 2017 - 2018
FPANTEZ NPOAIFQrIKEE EEETAZEIZ MAIOY - IOYNIOY 2018

MAOHMA: XHMEIA KATEYOYNZHZ BAOMOZ
TAZ=H: B AYKEIOY
HMEPOMHNIA : 29/05/18

XPONOZ EZETAZHZ: 2 wpeg kai 30 Aetrrd

QPA: 10:45 - 13:15

ONOMATEMQNYMO: ... e e
TMHMA: ...............

OAHIIEX

e Na amravrioere kal Ta Tpia pépn A’, B kai '™ Tou dokipiou.

e Na ypdyete OAEG TIG ATTAVTACEIG OAG TTAVW OTO £EETAOTIKO SOKipIO.

e EmiTpérreTal n Xpion MOVO PN TTPOYPAMMATIOMEVWY UTTOAOYICTIKWYV
HNXOaVWV.

o Agv EMITPEITETAI N XPAON CNUEIWOEWYV OE OTTOINSTTOTE HOPPN.

o Acgv emtpémreTal n Xprion d10p0wWTIKOU Uuypou 1 S10pOWTIKAG
TaIvViag.

o No PEAETAOCETE PME TTPOOOXN TNV EKPWVNON TWV EPWTHOEWV Kal va
OTTAVTAOETE NE CAPRVEIQ.

To e§eTaoTiKO doKipio BaBuoAoyeital pe ekard (100) povadeg Kai
atroteAgiTal atrd (14) oeAideg, CUNTTEPIAAUBAVONEVWYV TWV 0BNYIWYV KAl TOU
mwEPI0BIKOU TTivaka.

XPHZIMA AEAOMENA

Atopikég padeg: H=1, C=12, 0O=16, Na=23, S=32, Cu=63,5, Zn=65, Ba=137
TTa0epéC NAEKTPOAUTIKAS BIGOTOONG: KCH:COOH=1,8%107°

FpappopopIakOg 6ykog agpiwv o€ Kavovikég ZuvBnkeg = 22,4 L




I NMEPIOCAIKOZ NMNINAKAZ VIII,
1 2
H He
1 | I, I, IV, V. VI, VII,| &
3 4 5 6 7 B 9 10
Li Be B C N 0 F Ne
7 9 11 12 14 16 19 20
11 12 13 14 15 16 17 18
Na | Mg AL | Si P 5 Ce | Ar
23 24 27 28 31 32 35,5 40
19 | 20 | 21 | 22 | 23 | 28 [ 25 | 26 | 27 [ 28 | 20 [ 30 | 31 | 32 | 33 [ 34 | 35 | 36
K|Ca|Sc|Ti |V |C |Mn|Fe |Co|Ni|Cu|Zn|Ga|Ge| As | Se | Br | Kr
39 40 45 438 51 52 55 56 59 59 63,5 65 T0 72,6 75 79 80 24
37 38 39 40 41 a2 43 44 a5 36 a7 48 49 S50 51 52 53 54
Rb | Sr | ¥ Zr {Nb |Mo | Tc | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te I | Xe
855 | 88 | 89 | o1 | 93 | o6 | (o8] | 1201 | 103 |1054| 208 | 112 | 135 | 119 | 122 | 128 | 127 | 131
55 56 |*57-71| 72 73 74 75 76 a7 T8 79 BO Bl B2 83 34 85 86
Cs | Ba (hevBa| Hf | Ta | W [ Re [ Os | Ir | Pt | Au |Hg | TE | Pb | Bi | Po | At | Rn
133 137 | vibeg | 178,5 | 181 184 186 190 192 195 197 201 204 207 209 | [209] | [210] | [222]
a7 88 |#e9-103] 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr | Ra |Axtwi| Rf | Db | Sg [ Bh | Hs | Mt [ Ds | Rg | Cn [ Nh | FE | Mc | Lv | Ts | Og
[(223] | [226) | B¢ | [261) | 1262] | [263] | [262] | [265] | [266] | [281] | [272] | [285] | [286] | [289) | [289) | [293] | [294] | [294)
*57| 58 | so | 60 [ 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 [ 69 | 70 | 71
NovBavideg:)] La | Ce | Pr | Nd |Pm [ Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
139 140 141 144 | [145] | 150 152 157 159 | 162,5 ] 165 167 169 173 175
# B9 90 91 92 a3 949 95 96 97 os 99 100 101 102 103
Axtwvibes:| Ac | Th | Pa | U [ Np | Pu |Am |[Cm | Bk | Cf | Es | Fm | Md | No | Lr
| [227] | 232 231 238 | [237] | [244] | [243] | [247] | [247] | [251] | [252] | [257] | [258] | [259] | [260]
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MEPOZ A": Epwtiiceigc1 -4
Na atravTioeTe o€ OAEG TIG EPpWTNOEIG 1 - 4
Ka0g opOn amravrnon BabpoAoyeital pe 5 povadeg (cuvolo 20 povadeg).

Epwtnon 1
(o) Na cuPTTANPWOETE TOV TTiVOKA:

O¢u HCI NH," HE HS
>uluyrig Baon Cl NH; F s”
(1u)
[4x0,25]
(B) Na utrodeicete Ta ouduyry Ceuyn o€og — BAong oTnv akOAoubn XnuIKN
eCiowon:
ouluyég {elyog
HCOOH + NH; — HCOO + NH,"
O%u1 Bdon2 Bdaon1 Oogu 2
(1p)
ouluyég {elyog
(y) 1. Na ypdweTte TIG avTIOPACEIS IOVTIOPOU Tou UdPOXAWPIOU Kal TNG AUPwviag oTo
VEPO.
HCl + H.O —> CI' + Hi0" [ 4x0,25]
NH; + H,O == NH; + OH [ 4x0,25] (2p)

1. Na e€nynoeTe Tov AU@OAUTIKO XOPAKTAPO TOU VEPOU HE ava@opd OTIC TTIO TTAvw
avTIOPACEIS I0VTIONOU.

2TOV IOVTIOHO TOU udpoxAwpiou, To H,O gival SEKTNG TTPWTOVIWV
ouveTTwg Bdon kKard Brownsted-Lowry. [2x0,25]| (1M)
2TOV IOVTIONO TNG appwyviag, To H,O gival 86TNG TTPWTOVIiWY,

OUVETTWG 0&U KaTd Brownsted-Lowry. [2x0,25]
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EpwTtnon 2
2tn oTtAANn (I) divovrar 5 udatikd diaAupara, 6Aa ouykévipwong 0,1M. Na

avTIOTOIXIOETE T dlaAUpaTa auTd pe TIG TINEG pH TG oTAANG (I1). Na ypdyerte
TNV atravtnor oag otn oThAn (I11).

ZTAAN (1) ZTAAn () ZTAAn ()

A: KNO3 . pH =11 A:.n.pH=7...

B: KOH . pH =7 B:..m. pH =13......

[ HNO3 m. pH =13 M..v.pH=1......

A: NH3 Iv. pH=15 A pH=11...

E: NH4CI v.pH=1 E:...iv. pH=5....

[5x1]  (Sm)
EpwTtnon 3

(a) Na uttoAoyioete TOV apIBPO 0&eidwong Tou XPwHiou:
Cr,07%: 2X+7(-2)=-2 —> X=+6

[2X0,5] (1p)
(B) Zmig ptratapieg vikeAiou (Ni) - kadpiou (Cd) n nAekTpIKN evépyEia
TTapAyeTal BACEl TNG TTIO KATW 0&EId0AVAYWYIKNG avTidpaong:
0 +4 +2 +2
Cd + NiO, +2H,0 — Cd(OH), + Ni(OH),

Na ypAyeTe TTOI0 OTOIXEIO OLEIBWVETAI KAI TTOIO OTOIXEIO avAyETaAl, YE
ava@opd oTn YETABOAAR TwV  apIBPWY 0&EIdwaong TwV OTOIXEIWV.
21oIxeio TTou o&eidwvertal: Cd.. O A.O au&daveral ammd 0 o€ +2
2toixeio TTou avayetar: .Ni. O A.O psiwveral atrd +4 oe +2

[4x0,3] (2p)
(y) Na d10pBwaoeTe pJe OUVTEAEDTEG TNV TTIO KATW oggidoavaywyikr) avtidpaaon Kai va
YPAWETE TO OLEIOWTIKG Kal avaywyIlKO CWHa.

GI) 4 +4
C + 4HNO; —> CO, + 4 NO, + 2H,0
+5 +4
[0,25+0,25+0,5]
Ogeidwriko: ...... HNO............ Avaywyiko: ... C .....oooeeee. [2x0,5]

(2H)
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Epwtnon 4
Na kdBe éva amd Ta MO KATW TTEIPAUATA va  YPAWETE TNV TTAPATAPNON TToU
QVOUEVETE VO KAVETE KAl TO XNMIKO TUTTO TNG OUCIOG OTNV OToid OQEIAETAI N
TTapaTHPNON.
1. 2€ OOKINAOTIKO CwARva TTou TTEPIEXEI DIGAUMA VITpIKoU o16hpou ()
TTpooTiBeTal SIAAUPA UDPOEEIDIOU TOU VATPIOU.
...KaoTavoé i¢npa , Fe(OH)3
1. 2€ OOKINAOTIKO owAfva TTou TTepIEXEl oTEPEO NaCl, TrpooTiBeval
oTayoveg TTukvou H,SO,4
...... Atpoi axpwpou agpiou , HCI
. g o1ePed CH3;COONa TpooTiBeTal dIGAupa UdPOXAWPIKOU 0EEOG
...... Mupwdia §15100, CH;COOH
IvV. Z€ JIKpr) TToo0TNTa 0TEPEOU Pb(OH), TrpooTiBeTal Trepicoeia diaAUpaTog
KOH.
...... To oTeped diaAveTal, axpwpo didAupa, Ko.PbO,
V. 2¢& doKIpaoTikdé cwAva TTou Trepiéxel didAupa AgNO3, TrpooTiBetal HCI.
...... Aguk6 i¢nua , AgCl
[10x0,5]
(5x1=5m)
MEPOXZ B": Epwtnoeig 5-10
Na amravrioere oe OAeg 1iI¢ epwTRoelig 5 — 10. KaBe opbl amrdvinon
BaBuoAoyeital pe 10 povadeg (ocuvoAo 60 povadeg).
Epwtnon 5
Mepiooeia okdvng payvnoiou avtidpd pye 50mL HCI 1M.
(a) Na cupttAnpwaoeTe Tn XNMIKN €€icwon TG avtidpaong:
Mg + 2 HCI — > MgCl, +H,
[3x0,5] (1,5p)

(B) Na rpoBAéyete TNV eTidpacn TTou Ba £XouUV Ol TTIO KATW PETABOAEG OTNV
apxIKnA TaxuTNTa TNG avVTiOPAONS KAl 0TO OUVOAIKO OYKO TOU agpiou
TToU Ba TTapayOEi.
MNa TNV eTTidpacn oTnv TaxuTnTa onueiwoTe: Bpadutepn/Taxutepn/idia
MNa tnv €1idpacn oTov OYKO TOU TTAPAYOPEVOU AEPIOU ONUEIWOTE:
MikpOTEPOG/HEYAAUTEPOG/iIBIOG
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MeTaBoAn Emidpaon otnv

TaxuTnTa
1. XpnoiyoTrolgital Tavia Mg . BpaduTtepn
1. Xpnoigotroiovvrtal 100 mL HCI 1M . ..idia...

. Xpnoipotrolouvral 50 mL HCI 2M  ....taxUTepn

(y) Na dikaiohoyrioete Tnv atrdvrnon oag yia TIg  METABOAEG (1) kau (I1).

Etmidpaon oTtov 6yko Tou

TMAPAYOUEVOU OEPiOU

id10¢g

HeEYAAUTEPOC

.MEYAAUTEPOC

[6x1] (6M)

(1) Meiwon em@aveiag eTa@ng ——> AIYOTEPEC ATTOTEAEOUATIKEG CUYKPOUOEIG

> Meiwon TaxutnTag avrtidpaong.

agou Mg ot TTepiooEla.

Agv peTadAAovTal 01 TTOGOTNTEG AVTIOPWVTWY —> KaWia JETAPBOAN oTa TTpoidvTa
[3x0,5]
(1) Agv peTaBdaAAeTal n ouykévipwon Tou HCI —> dev petaBaAAeTal n Taxutnta
MeyaAUTepog dykog HCI, repioodTepa mole HCI ——— peyaAuTepog OyKog Ho,

[2x0,5]
(2,5)
Epwtnon 6
(a) MNa Ta udaTikd  dlaAupaTa TToU divovTal TTIO KATW),
I.  Naypayete TV e€iowon 10ovTiopou/didoTaong
II.  Na utroAoyioete Tnv Tipy pH
AigAuvpa CH;COOH 0,5M
CH3COOH + H,O0 === CHsCOO" + Hs0O" [4x0,25]
[H']= /Ko&.Co& =,/0,5.1,8.10 — 5 = 3.10°M [0,5] (2p)
pH= - log [H+] = - l0g(3.10%) = 2,53 [0,5]
AigAupa Ba(OH), 0,2M
Ba(OH), H,O _ Ba® +20H [2x0,25]
[OH] = 2.0,2= 0,4M [0,5] (2p)
pOH= -log[OH] =-log(0,4) =0,4 [0,5]
pH=14-pOH= 14-0,4= 13,6 [0,5]
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(B) Na utroAoyioete Tn ouykévTpwaon dlaAupatog HSO4 , To o1T0io £X€l T pH =1
[H+] = 10°" = 10"
Crisos = [H1/2 = 10™1/2= 0,05M

[2x0,5] (1)
(y) ZTIC TTOPAKATW TIEPITITWOEIS AVAPEIENS SIGAUPATWY VA ONUEIWCETE Y, av
oxnuari¢etal pubuIoTIKG dIAAUPA Kal X, av Oev oxXNUaTiCeTal pUuBUIOTIKO.

e 100mL CH3COOH 0,1M ka1 50mL NaOH 0,2M ... X....
e 100mL HF 0,1M kai 50mL NaF 0,AM ... Voo,
e 100mL HCI0,IM «kai 50mL KOHO,IM ... Xewoon,
e 50mLHCI 0,AM ka1 100 mL NH; 0,1M ... Ve,
[4x0,5]  (2p)

(8) Na utroAoyioete TnVv TIuA pH Tou PUBUICTIKOU SIAAUPATOG TTOU TTPOKUTITEI ATTO
TNV avaueign 100mL CH3COOH 0,1M pe 40mL NaOH 0,1M.

CH3;COOH NaOH
100mL. 0,2mol/1000mL = 0,01mol 40mL.0,1mol/1000mL = 4.10 mol
CHsCOOH + |[NaOH | —>|CH3;COONa+ |H,0
Apxn (mol) 0,01 4.10°
Al (mol) 4107 4107 +4.10° (3m)
TéAog (mol) 6.10° | - 4.10° >1a 140 mL
0,0429 0,0286 1o 1000 mL
[9x0,25= 2,25]
[H']= Ko§. ~= = 1,8.10°. 0,0429/0,0286 =2,7.10°M [20,25=0,5]
pH= -log(2,7.10°) = 4,57 [0,25]
Epwtnon 7

(o) Na oupTTANpwOoETE TIG IO KATW XNMIKESG avTIOPAoEIS. 2TIG avTidpdoeig (1) kai (i),
va dONAWOETE Kal Ye Ta KAataGAANAa cUPBoAa TN QUOIKN KATAOTAON TWV TTPOIOVTWV.

I. Zn(s) + apaid H,SO4(aq) — ZnSO4(aq) + ...... H> (9)......

n. NaOH (aq) + HBr(agq) — NaBr (aq) + H,O (!

m. Fe + mukvo/Bepud HSO,4 — Fep(S04)3 + SOz + HO

Iv. Cu + mukvo HNO3 — Cu(NOs)2 + NO2 + HO

v. Mg(NO3); + KOH —» Mg(OH), + KNOs3
[10x0,5 + 4x0,25 yia guo.kat] (64)
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(B) Na ypdawete Tnv avtidpaon (1) O€ I0VTIKA Hop@r).
Zn(s) +(2H" +SO/~)(aq) 5 (Zn* +S0.) (ag) + Hy (9)

[6X0,25]

(y) Na utrodoyioete Tn poplakdTNTa dlaAupaTog CuSOy, TO OTTOIO £XEI

TTEPIEKTIKOTNTA 5% W/V

(1,5p)

Mr CuSO, = 63,5 + 32 + 4.16 = 159,5 [0,25]

100mL CuSO,4 59

1000mL X: X=50g CuSO, [0,25]

1mol CuSO,  159,5g (1)
X: 509 X=50/159,5 = 0,31mol  [0,25]

CCuSO4: 0,31M [0,25]

(8) Na ypdayete edv 1o didAupa NaCN, eival 6¢ivo i Bacikd. Na

OIKAIOAOYNOETE TNV ATTAVTNON 0AG, YPAPOVTAG TNV avTidpaon udpoAucng

TOU GAQTOG.
Baoiké [0,25]
CN_+ H,O === HCN + OH [5X 0,25] (1,5p)

Epwtnon 8

(a) MNa ™ didkpion Twv akGAoUBwWYV (euywv ouoiwy, é€vag JaBnTAG 1I0NyAONKE
d1dAupa NaOH, OTTwg @aiveTal GTOV TTOPAKATW TTiVAKA:

Zglyn ouciwV

AvTidpaocTtipla/ocuvBnkeg

A O16Aupa Pb(NO3), — didAupa Al(NO3)3

Trepicoeia dilaAuparog NaOH

B oTeped NH4CI - oTteped NaCl

d1aGAupa NaOH/Bépuavon

r d1GAupa Pb(NO3), — didAupa Ba(NO3),

oTayoveg diaAupartog NaOH

1. Na ypdayete o€ troio/ moia atod 1a feuyn A, B kai I p1Topéi va yivel

d1dkpIon, JE TO avTIOPACTAPIO TTOU €I0NYEITal 0 HadNTAS. Na ypaweTe
TNV TTAPATHPNON oTnV otroia Ba BacioTei yia va KAvel T dIdkpion.
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Zguyog B: Me 1o NH,Cl 8a rapatnpn0si EKAuon agpiou pue duodpeoTn
ooun, Kal To o1roio Je TTUukvo HCI oxnuarider Asuka véen. Me To NacCl,
Kaia Traparipnon. [0,5+ 1]

Zguyog I': Me 10 S1dAupa Pb(NOs), 8a Traparnpn@si oxnUaTIonog (3m)
AgukoU 1ZApaTog.Me To didAupa Ba(NOs)kapia Traparipnon [0,5 + 1]

. Na ypdayete o€ troio/ mmola atéd 1a fsuyn A, B kai I dev ptropei va
yivel dIAKpIon PE TO TTPOTEIVOUEVO AVTIOPACTHPIO KAl VA €ENYNOETE YIATI.

Zguyog A: Kai Ta duo diaAvpara pge orayoveg NaOH oxnuari{ouv Asukd

‘ICnua, To otroio diaAvusTal pe TPpooBnkn Tepicosiag NaOH [1+ 2x0,5] (2)

m. MNa to/ra euyn 1TOU dEV PTTOPEI va Yivel IAKPIOT), VO TTPOTEIVETE
KATAAANAO avTIOPACTHPIO KAl VO YPAWETE TO EPPAVEG ATTOTEAECUA.

AigAupa HCI (R diadAupa H,SO,).
Me 10 S1dAupa Pb(NO3), 0a oxnuaTtioTei A€UKO i{npa (1)
[2X0,5]

(B) Na xapaktnpioeTe TIC TTI0 KATW ONAWOEIC WG 0pBES 1 AavOaoUEVEG:
I.  To pH &iaAUparog HCI peiwoveral ye Tnv apaiwon  ...A....
.  Ortav oe didAupa NH3 diaAuocoupue pikpr TrToootnTa otepeou NH,4CI, n
TiuA pH augaverai........ A.........
. Ze didAupa NH3 0,1M 1oxuel n oxéon [OH]= 0,1M ............ A,
IV. To didAupa CH3COONa cival Baoikd dIGAUNa ................ D 2
(4p)

Epwrnon 9
>& Kevo doyeio oykou 2L, oe Begpuokpaacia B8°C, eigdyovrar 8 mol SO, kar 8 mol O,.
2TNV KATaoTaon XNMIKAG 1I00ppoTTiag n ToodtnTa Tou SO3 gival 6 mol.

25029 + O2(9) = 2S03(g)
(a) Na utroAoyioete TIG TTO0OTNTESG (0€ Mol) GAWV TWV AgPiWV OTNV ICOPPOTTIA.
2502 (9) + 02(9) = 2S03 (9)
ApX. 8 8 -
Am 2x X 2x
X.I. 8-2x 8-x 2x=6 (X=3)
mol /2L 8-6=2 8-3=5 6

[8%0,25] (2m)
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(B) Na utroAoyioete Tnv atrdédoon TnNG avridopaong.

To O, ot mepioosia. [0,5]

SO3; BewpnTikd = 8 mol [0,5]

= SO3mpaxtikt _ 6 _ 25 o 7504 [0.5]
S03 Oswpntikd 8

(1,5m)

(y) Na ypdweTte TNV €K@paon yia T oTaBepd XNUIKAG IcoppoTTiag Kc Tng
avTidpaaong Kal va UTToAoyioeTe TNV TIPA TNG aTn Bgpuokpaaia 6°C.

Kc = [SO3]%[SO,]%[0.]= (6/2)%/(2/2)* (5/2)= 3.6 [0,5+1]

(1,5m)

(8) Na ypdayete Twg Ba petafAnBei n amrdédoon TnG avtidpaong e TIG TTIO
KAtw peTaBoAéC. Na aimioAoynoeTe Tnv ammdavrnon oag.
I. 270 doXEio TTPOCTIOETAI TTOOOTNTA OEUYOVOU.

Augnon Tng amédoong. Me Tnv TpooBrikn o§uyévou, n Xi
METATOTTIETAI TTPOC TA TTPOIOVTA, WOTE VO avaipedei n peTafoAn
oT1o ovuoTnua (apxn Chatelier) [1+1]

(2u)

1. O 6ykog Tou doxeiou augaveral

Meiwon Tng amrédoong. Me au§non Tou Oykou Tou doxeiou, N Tigon
peiwveral. H X1l peratoTrideTal Tpog 1o TEPICOOTEPA MOole agpiwy,
woTe va aunbei n Trieon kal va avaipedei n perafoAn oTo
oloThua. [1+1]

(2u)

(€) Me au&non TnG Bepuokpaaiag n ammédoon TnS avTidpaong peiwveTal. Na

YPAWETE €AV N TTPOG Ta degIG avTidpaon givalr evdoBepun 1 e€WOEPUN.

ESwOepun avridpaon. [1]

(1m)

Epwtnon 10

(a) MNa Tov TTPOCBIOPICHO TG CUYKEVTPWONG £VOG dlaAupaTog FeSOy4, éva
pMaBntn¢ TG B Aukeiou, TTpaygaToTtroince oykouétpnon pe didAupa
KMnO,4 0,02M ce 6¢ivo trepifaAAov. Kavovtag Toug KatdAAnAoug
apIBUNTIKOUG UTTOAOYIOHOUG BPAKE OTI TO didAupa FeSO, eixe
ouykévtpwon 0,08M.

1. N OUPTTANPWOETE PJE CUVTEAEOTEG TN XNMIKN €€icwaon TNG avTidpaong:

10 FeSO, + 2KMnO, + 8 H

S




1. Na utroAoyioete mooa mL diaAuparog KMnO,4 0,02M katavaAwenkav yia

TNV 0&eidwon 10mL diaAupatog FeSO, ouykévipwong 0,08M

(1,5m)

1000mL FeSO,4 0,08mol }
10mL X=8.10"mol [1]
10mol FeSO, 2mol KMnOy4
8.10"mol X =1,6.10" mol } [0,5] (2u)
1000mL KMnO,4 0,02mol
X=; 1,6.10* mol
X=8mL KMnO4_ [0,5]
. Na ypAyeTte TTwg avayvwpideTal To TEAIKO OnUEio TNG OYKOPETPNONG.
EAa@ppd 10deg Xpwpa yia 30 sec [1] (1p)
Iv. Na e€nynoere yiati wg péoov ogiviong dev UTTOPEI va XpnoIdoTToindEi To
udPOXAWPIKO OEU 1) TO VITPIKG OEU.
To HCI sival avaywylké ocwpa, omrdTe 0&EIBWVETAI KAl AUTO aTTd TO
O1dAupa Tou utrepuayyavikou KaAiou oe xAwpio Cl,, pe amrotéAeopa
va yivetal umrepkatavaAwon KMnO, kai €101 va TTPOKUTITEI BETIKO
o@AaApa.
(3m)

To HNO; €ivail o€eiBwTIKO owua, oTroTe avrTaywvileTral To KMnO,

OnAadn oe1dwvel Kal AUTO TO AVAYWYIKO CWHA PE ATTOTEAECHA VA

KOTOVOAWVETAI HIKPOTEPOC OYKOC TOU HéETpou KMnO,, kai £€Tol va

TTPOKUTITEI APVNTIKO O@AAuA.

[6x0,5]

(B) Na utroAoyioete Tov OykKo TOU agpiou TTou Ba oxnuaTioTel aTTd TNV avtidpaon 6,59

weudapyupou Zn e apaid kal Bepud didAupa HNO3 .

3Zn + 8 HNO3 apaio/Beppéd 3 ZN(NO3), + 2NO + 4 H,O [8x0,25]
3.65g Zn 2.22,4L NO
6,59 X; X=1,49L NO [0,5]

(2,5p)
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MEPOZ I'': Epwrtnoeig 11-12
Na arravrioere o€ OAEG TIG epwThOEIG 11-12,

Kd0s opOn amravrnon BaBuoAoyeital pe 10 povadeg (cUvoAo 20 povddeg).

EpwTtnon 11
(a) Aivetal n KapTTUAN e€oudeTEpwOong 15mL diaAUuaTtog Tou ogéog HA e
O1dAupa NaOH 0,12 M.

14
13
12
11 /
10
9
8
T 7
g B
4 —
3 LT
202 |1
0
0123456 7 8 91011121314 15 16 17 18 19 20
VmL NaOH 0,12M

1. Na uttoAoyioeTe Tn poplakodTnTa TOU dIaAUNATOC Tou 0gEog HA

HA + NaOH ——> NaA +H;0 [0,5]
1mol : 1mol
1000mL NaOH 0,12mol
10mL NaOH x; =1,2.10° mol NaOH [0,5] 2p)
—> 1,2.10° mol HA [0,5]
15mL HA 1,2.10° mol }
1000mLHA X;=0,08mol C ha=0,08M [0,5]
1. Mg ava@opd og dU0 XapaKTNPIOTIKA TNG KAPTTUANG €§0udeTépwong, va
eEnynoete yiati To 0&U HA gival aoBevég kal 6x1 1Io0Xup0.
- To pH oTo 1I008Uvapo onueEio gival peyaAuTepo atrod 7
- Mikpn {wvn egoudeTépwong [2x1] | (2M)

- AméTtopn av§non pH oTnv apxn Kol JETA MIKPR
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METABOAR AOYW OXNMATIOHOU PUOMIOTIKOU.

. Na utroAoyioete T oT1aBepd didoTaong Tou o&Eog HA, aglotTolwvTag Ta
dedopEva TNG KAPTTUANG £E0UBETEPWONG.

Apxik6 pH=292 — 5 [H]=10%%M [1]
Kogzoc = [H']* / Coe = (10%%%)?/ 0,08 = 1,8.10° [1] (2p)

Iv. Na ypayete €av SeikTng pe oTaBepd didoTaong Ks= 107 eival katdAAnAog va
XPNOIUOTTOINBEI yIa TNV avayvwpIoT Tou TEAIKOU ONUEIOU 0TV OYKOUETPNON QUTH.
Na e€nynoete 10 €i60G¢ TOU OPAAUATOG OTOV UTTOAOYIOHO TNG CUYKEVTPWONG, BETIKO

 apvNTIKO, OTNV TTEPITITWON TTOU OgV gival KATAAANAOG.

Zwvn ekTpOoTTNG deikTN= pKst1 > {wvn eKTPOTIAG = 2- 4 [0,5]
AkatdAAnAog. [0,5] | (2u)
ApvnTIKOG CQAApa. [0,5]

Oa TraparnpnBei XpwHaTIKA METABOAR TTPIV TO ICOBUVANO OonUEio —
MIKPOTEPOG OYKOG TOU HETPOU —> AlyOTEPA MOl péTPOU
AlyoTepa mol ayvwoTou — HIKPOTEPN CUYKEVTPWOT ATTd TNV

TTPAYHATIKN [0,5]

(B) Z& pia oykopeTPIKN avaAuon gival atrapaitntn n opOn TTPOoETOINATIa TWV
epyaoTnpIakwy opyavwy. Na ypdyete To dIGAUMPA, HE TO OTTOIO EKTTAEVOVTAI TA TTIO
KATw Opyava apécw TTPIV TNV OYKOPETPNON.

Mpoxoida: pe To SidAupa TTOU TOTTOBETEITAI OTNV TTPOX0IdA, CUVHOWG
TO HETPO
KwVikr QIGAN: HE ATTECTAYHEVO VEPO
Z1QWVIO: ME TO AYVWOTO
[3x0,5] (1,5m)

(y) H dittAavi eiIkdva TTapIoTAVEl TURUA TNG TTPOX0idAG, KATA TN

dladIKaoia PIag oyKouETPNONG.
Na ypdyete TnVv £vdeIgn Tou dykKou oTnV TTPOX0ida:
14,58mL

;HHOHH:
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Epwtnon 12

(0,5p)

lNa Tov TTPOOdIoPICPO TNG OUCTOONG €VOG WEIYMATOG TTOU QTTOTEAEITAI ATTO

BaCl, kai Na,CO3, akoAouBrBnke n 1o kKaTtw diadikaoia:

e 2¢& TTOOOTNTA TOU WEiyuaTog, ion pe X (@, TTPOOTEBNKE Trepiocoeia

dlaAuparog HCI 2M. ATté Tnv avtidpaon eAeuBepwBnkav 4,48L agpio
(K.Z)

U

e Néa TOOOTNTA TOU MEIYMATOG, ion PE X @, OIGAUBNKE O€ ATTEOTAYUEVO

vepd. 210 OdIdAupa  TTOU  OXNUATIOTNKE TTPOOTEBNKE  TTEpiCOEIN

dlaAupatog H,SO,4, ommoTe KaTapubioTnkayv 23,3 g 1CAUATOG.

(a) Na ypdyete TIG XNMIKEG EEICWOEIG TWV AVTIOPATEWY TTOU TTPAYUATOTTOIOUVTAI

Na,COs; + 2HCI —— 2NaCl + CO, + H,0
BaCl, + H,SO, —> BaSO, + 2 HCl [5 X0,5 + 2X0,25]

(3u)

(B) Na ypdawete TpOTTO QviXveEUONG TOU AEPIOU TTOU EAEUBEPIVETAL.

AlaBiBaderal o€ Siauyég aoBeoTdvepo. To aoBeoTdvEPO BOAWVEl,
Adyw oxnuatiopou Tou CaCOg; [2x0,75]

(1,5m)

(y) Na utroloyioete 11 TT006TNTEG, 0€ Mol, Tou BaCl, kai Na,CO3 010 peiyua.

1 mol Na,CO; 1molCO,=224L }

X; 4,48 L, X = 0,2 mol Na,CO;4 [1]

Mr BaSO, =137 + 32 + 4.16 = 233
1mol BaCl, 1molBaS0O,=233g
X; 23,3g, X=0,1mol BaCl, [1]

(2p)

(8) Na utroAloyioeTte Ta X TOU UEiyPATOG

Mr Na,CO3 = 2.23+ 12+3.16 = 106
1mol Na,CO3; 1069
0,2 mol y; Yy =21,29 Na,COs3 [1]

Mr BaCl, = 137+2.35,5 = 208
1 mol BaCl, 208g
0,1 mol y; 'y =20,8g BaCl, [1]

(X) g peiyparog = 21,29 + 20,89 = 429 [0,5]

(2,5m)
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(¢) Na uttoAoyioeTe TNV % K. TTEPIEKTIKOTATA TOU peiypaTog og BacCl, kai

Na,COas.

429 peiypaTog
100 g

21,29 Na,COs3 20,8g BaCl,

50,48%k.4 Na,CO3 ka1 49,52% k.u BaCl, [2x0,5]

(1)
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