AYKEIO Arioy znyYPIAQNA ZXOAIKH XPONIA: 2016 — 2017
PANTEZ NPOAIQriKEZ EZEETAZEIZ MAIOY — IOYNIOY 2017
MAGHMA: XHMEIA KATEYOYNZHZ HMEPOMHNIA : 02/06/2017
XPONOZX: 2 wpeg Kai 30 AeTrTd
TA=H: B" Eviaiou Aukeiou QPA ENAP=HZX: 8.001Tu

Atopikéc palec: H=1 C=12 N=14 O=16 Fe=56 Zn=65,4

Vm=224 L

XPHZIMA AEAOMENA

Z1a0epéc NAEKTPOAUTIKAG SidoTaong: KcH.cooH= KNH:=1,8 .10° KHF=6,8 .10™

KHen=4,2 .10

OAHIIEZ

To e§eTaoTik6 dokipio BaBuoAoyeital pye EKATO (100) povadeg.

Na amravrioete kai Ta Tpia pépn A’, B KAI " TOY AOKIMIOY.

EmiTpétreTal n Xpion pn TPOoypPApHATI(OMEVWY UTTOAOYIOTIKWY PNXAVWV.
Agv emITPETTETAI N XPAAON ONMUEIWOEWYV OE OTTOINSATTOTE HOPPN.

Aegv emiTpérreTan n Xprion 610pOWTIKOU UAIKOU.

Na ypdopere KAOAPA kai EYANAINQZTA.

To €EeTAOTIKO dOKiMIO atroTeAEiTal ATTO ETTTA (9) OEAidEG.

AEN OA AOOGOYN ZYMINAHPQMATIKEZ OAHTI'IEZ 'H AIAZA®HNIZEIZ.

KAAH ENITYXIA



AYZEIX

MEPOZ A": EpwTticsigc1 -4
Na atravTioeTe o€ OAEG TIG EPWTNHOEIG 1 - 4.

Kd0s opOn amravrnon BaBpoAoyeital ye 5 povadeg (cuvoAo 20 povadeg).

Epwtnon 1
A

a)Mn=+4  B)Cr=+6 y)N=+5 &)P=+5 g)S=+6 oT) C=+4

B. 21a Y (Mg(NO3)2), o) (AgNO3) , OT (CU(NOg)z) Kal C (Fe(N03)3)

Epwtnon 2

A. HBr, NH4sNO3, KCI, CH3;COONa, Ba(OH),

B. CHsCOONa —2°, CH;COO + Na'

——

CH;COO + H,O = CH3COOH + OH’

Epwtnon 3
A.
a)
1) [CO]. [H:]
K= commmemmmeeee
[H20]
1)) [HI]J?
(G
[H] [I2]
1) INO,J?
(T —
[N2O4]
B) I) Ae€id
II) ApioTepd

) Kapid petatdmmon
lv) Kapid petatotion

Epwtnon 4

A. pH Cwvng ekTpoTTAG O€ikTn = pKS + 1
MNa A;z: (4, 6) Ay: (8, 10) A3 (2, 4)

(6x0,5=3)

(4x0,5=2})

(5%0,5=2,5})

(1)

(1,5p)

(3x1=3p)

(4%0,5=2y)

(0,5p)
(3x0,5=1,5p)



KatdAAnAog O&ikTng yia Tnv ava@epOuevn oyKopETpnon gival o Ay agou n {wvn EKTPOTIAG
Tou Bpioketal péoa otn Cwvn eEoudeTépwong Tou ofIkoU 0&Eog (aocBevég ofU) atrd
udpogeidio Tou vartpiou (loxupr Baon). (1)

B. a) O pubpuog katavaAwong Tou A=1/3 puBuou katavaAwong Tou B
=1/3 x 0,06 = 0,02 mol/L.s (1)

B) Taxutnta avtidpaong = pubudg katavadAwong Tou A = 0,02 mol/L.s (1)

MEPOZ B": Epwtioeig5-10
Na amravriioete o€ OAEG TIG epwTNOEIS 5 - 10. KaBe opB amrdvrnon BaBuoAoyeital pe
10 povadeg (ocuvoAo 60 povadeg).

EpwTtnon 5
A.
o)
) Zn (0,5u)
) Zn + mepicocia NaOH —» Na,PbO, + H (1)
[II) ETrap@oTepifov PETaAAO (0,5u)
B)
) Mg (0,5u)
) Mg + H,SO4y —>» MgSO, + H; ap)
Y)
) Cu (0,5u)
) Cu + ap/@6 HNO3; —5 Cu(NO3), + NO + H0O (1,5)
B.
G) KoCO; + HCI — KCI + CO, + H,O (1,5}.])
NH,Cl + NaOH — 5 NH;z + H,O + NacCl (1,5u)
B) A: CO;
B: NH3 (0,5p)

y) CO2: ©@oAwvel 10 dlauyég aoBeCTOVEPO
NHg3: MAnocialoupe p&pRdo 1Tou €xoupe Bubioel TTponyoupévwg o€ TTukvo HCI kai
TTaPATNPOUME AEUKA VEPN (2x0,5=1p)

Epwtnon 6
A

a) Oa auénbei. Augavetal N CUYKEVTPWON EVOC ATTO T avTIdOPWVTA, oTToTe aufdvovTal Ol
OUYKPOUOEIC METALU TWV HOPIWV TwV avTIOPWVTWY Kal £T0I QUEAVETAI N TaxUTnTa TNG
avTtidpaong.

B) Oa peiwbei. Au¢dvovtag Tov OyKo Tou OOXEIOU, LEIWVOUE TOV OPIBUO TWV OUYKPOUOEWV
METALU TWV MOopiwv, Apa PEIWVETAI N TAXUTNTA TNG avTidpaong.
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y) Aucdavetal. Me Tn B€éppavon augdvoupe TNV KIVNTIKA EVEPVEIQ TWV POPIWV, OTTOTE TTIO
TTOAMG pbpia €xouv Tnv aTTAITOUMEVN EVEPYEIA €vepyoTToinong, dapa aufdvovral ol
QTTOTEAEOUATIKEC OUYKPOUUTEIC.

0) Autdvetal. Autdvoupue TNV eIQAVEIA ETTAQNG OTN OTEPER oucia, oTTdTE aufdvovTal Ol

OUYKPOUOEIG, Apa augaveTal n TaxutnTa TG avtidpaong. (4x1,5=6p)
B.
M (3x1=3p) M r (2x0,5=1p)

r

92 e2 > el
0
A
B
t t

EpwTtnon 7

A D)a) O¢teidwaon 8

HS? + 4 CL°+ 4H,0 ——  H,S™0, + 8 HCI"

Avaywyn 1 (ouvteAeoTég 5x0,25=1,250)
B) O¢e1dwrtikn oucia: Cl,
Avaywyikr ouaia: H,S (2x0,25 = 0,5u)
) a) Oteidwon 1x2

+7 53 \l/+4 +2
ZKTAH O, + 5H,C,°0O4 +3H,SO4 —>»10C 705 +2MNn"°S0O,4 + Ky,SO4 + 8 H,O

Avaywyn 5x2 (ouvteAeoTég 7x0,25=1,750)
B) OgeidwrTikr oucia: KMnOg4
Avaywyikr ouoia: H,C,04 (2x0,25 = 0,5p)
B. a)

10 FeSO, + 2 KMnO4 + 8 H,SOq4 — 5 Fez(SO4)3 + K,SO4 + 2 MNSO,4 + 8 H,O

(7 ouvteleoTég x 0,25 = 1,751)

B) 2¢ 1000mL  0,02mol KMnQO4
20mL X x= 4.10" mol KMnO,



KMnO,; : FeSO,

2mol 10mol
4.10“*mol X X = 2.10°mol
FeSO,: 2.10°mol oe 10mL
X 1000mL X = 0,2M (3x0,5=1,5})
Y)

1) Aev pTTopEi va xpnoipoTtroinBei didAupa udpoxXAwpikou 0gEOG yia ogivion Tou dIOAUPATOG,
010TI TO UBPOXAWPIKO 0&U o&eidwveTal Kal autd atmmd 10 KMnO4 (ekTog atmd 1o didAupa Tou
FeSO,), oroTe Ba ammaiTnBei TTEPICOOTEPOC OYKOG YETPOU ATTO TOV KAVOVIKO Kal 6a KAUOUUE
BETIKO OQAAuQ. (1)

i) To KMnO4 w¢ 10XUp06 0EEIBWTIKO CWHA, 0geIdwvel TO vepd Tou SIGAUPATOS TOU Kai To id10
QAvAYETAI, OTTOTE N CUYKEVTPWOT TOU UEIWVETAI JE TO XPOVO. Apa TTPETTEI va gival TTpOC@aATA
TTOPACKEUATUEVO. (1)

m) Aev xpeidletal O€iKTNG YO VO avVAYVWPIOOUUE TO TEAIKO ONUEIO TNG OYKOUETPNONG aPOU
T0 010 T0 KMnO4 TTaUEl va atmmoxpwpaTi¢eTal OTav QTACOUPE OTO TEAIKO OnNUEIo Kal

TTOPANEVEI TO ATTOAS 1LDOEC XpWHA TOU. (0,75p)
Epwtnon 8
A. ) N2(g) + 3Ha(g) === 2NHs(g)
Apxika 2 mol 8mol -
AvTIdpouv X 3x
Mapdyovrai 2xmol
X.l. 2-x mol 8-3x mol 2x_ mol
2x=2,4 x=1,2 mol
N>: 0,8 mol
H,: 4,4 mol
NHs: 2,4 mol

TTPAKTIKA

[0 B e .100%
BewpnTIKA
(3x0,5=1,5p)

OewpnTIKAG: N, : H»
1mol 3mol

2mol X x= 6 mol H, dpa 1o H, BpiokeTal o€ Trepicoela
N, . NH;
1mol 2mol
2mol X x= 4 mol NH3
2,4
Q= ---mm-m-mm oo .100% = 60% (8x0,5=4p)
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K= - et e e = 2,11 (1,5p)
INJJ.[H2*  (0,8/5).(4,4/5)3

B.

a) 1) MetatdTmion mpog evooBepun avtidpaon, dnAadn apiotepd. Meiwon ammédoong.

II) Meiwon Tou Oykou=Augnon Tng Trieong. MeTatotmon TTpog TTAeupd pe Aiyotepa mol
agpiwy, dnAadn de€id. AuEnon TG ammédoong.

B) I) Meiwon Tn¢ K.
II) Kapid perafoAnl otnv K a@ou emrnpeddetal pdvo atro Tn Beppokpaaia.

(9x0,5=4,51)
EpwTtnon 9
A. )
HNO; —F22 5 H* + NOJ
1mol 1mol
[H"]1=0,2M
pH = -log[H" ] = 0,7 (1,5p)
B)
NH; + H,O === NH," + OH
0,1-x X X
X2
e — [OH ]=+(1,8.10°.0,1) = 1,34.10°M
0,1
pOH = -log [OH | = 2,87
pH=14-pOH =11,13 (2u)
B. a) CH3COOH pe pH=2,5
H,O
CH;COOH =— CH3;COO™ + H'
X2
K= oo
COE —X
x=[H"]=10%°
(10-2,5 )2
Cog = =-mmmmmmmmmmn= =0,56 M
1,8.10° (2u)



B)  Ca(OH), —"9, ca* + 20H

pH=13,5

pOH=0,5

[OH ] = 10°°

Ca(OH), : OH

1mol 2mol

X 10°° mol x=0,158 M (2,5u)

. a) To pH Ba peiwdei agpou pe TN BEpuavon atmeAeuBepWVETAl AEPIA APPWVIa, OTTOTE N
OUYKEVTPWON TNG apuwviag Kail Twv OH™ peiwveTal.
B) To pH Ba peiwBei apou n cuykévipwaon Tou KOH kai Twv OH™ peiwveTal (2u)

Epwtnon 10
A. a)

HCN: o¢u

H,O: Bdaon

H30+:O§L'J

CN™: Bdon (2u)

B) To HCN kai 10 H3O" atreAcUBEPWIVOUV TIPWTOVIO.
To H,0 kai To CN” TrpocAapdvouv TTpwTovio. ap)

B. a)
)) CH3COONa + HCI — NaCl + CH3;COOH (1p)

Mapartnpnoelg: To oTeped dIOAUETAI KAl OXNMATICETAI AEPIO PE HUPWAIA EUdIOU (0,5)

) Pb(NO3), +otayévegNaOH ——»  Pb(OH)2|+ NaNO3

Pb(OH), + Ttrepioosia NaOH —»  Na,PbO, + H,O
Mapartnpnoeig: Aguko i¢nua oto didAupa Mg(NOg), . To Aeuko i¢nua dlaAusTal 0TO dIGAUNQ
Pb(NOs), . (3u)
m) Cu + mukvd HNO3 — Cu(NO3), + NO, + H,0

Mapatnpnoeig: MaAdadio (4 mpdoivo) didAupa. KaoTtavo agpio. (2,5u)



MEPOX I'': Epwthoeig 11-12

Na arravriioete o€ OAEG TIG epwThOEIG 11-12,
Ka0g opOn amravrnon BaBpoAoyeital pe 10 povadeg (cuvoAo 20 povadeg).

EpwTtnon 11
Q)
Hr
I B
) A (3x 0,5=1,50)
B) looduvauo onueio (0,5u)
y) NaOH: >¢ 1000mL 0,05mol
20mL X x = 1.10°mol
NaOH : CH3COOH
1mol 1mol
1.10%mol  x X = 1.10>mol

CH3COOH : 1.10°mol og 25mL

X 1000mL X = 0,04M (1,5p)
5) ) 25mL CH3COOH 0,04M ka1 6mL NaOH 0,05M
CH3COOH: 1.10°mol

NaOH : X 1000mL 0,05mol
6mL X X = 3.10*mol

CHsCOOH + NaOH — CH3COONa + H0

ApXIKG 1.10"mol 3.10%mol =
Avtidpoov/  3.10”mol 3.10™mol
Mapayovral 3.10”mol
TehiKG 7.10%mol = e 3.10”mol
Cot Not 7.10™*
PuBuIoTIKG SidAupa: [ H ] = Kog. --------- = Kog . ===mn==-- ST < T 0 — =4,2.10°
Car Nan 3.10*
pH = -log[H"] = 4,38 (7x0,5=3,51)

€) ®P. H {wvn exTpotig TNG PO BpiokeTal oTn Bacikn Trepioxn. EptitTel péoa otn dwvn
£€0UBETEPWONC. (1,5u)

oT1) [Npoxoida: Apaiwoav 1o METPO. Oa xpPeIaoTel TTEPIOOOTEPOG OYKOG METPOU yia
ecoudeTépwon. OETIKO OPAAUQ. (1y)




21pWVIO: KavEva oQAAua
Kwvikn @IaAn: Kavéva o@aApa (2x 0,25=0,5u)

Quoalida: Oa peTprioouv TTEPIOTOTEPO OYKO PETPOU. OETIKO O@AAuA. (1W)

EpwTtnon 12

A. )

Zeuyog 1: Cu

Zeuyog 2: didAupa HCI

Zeuyog 3: diaAupa H,SO,

Zeuyog 4: diaAupa NaOH (4x0,5=2p)

B)
Zeuyog 1: 210 O1dAupa HNO3 o Cu Ba dioAuBei, Ba oxnuatioTei yaAddo () 1Tpdaoivo)

didAuua kal Ba TTapaTnpooupe QUOAAIDEC AXPWOU OEPIOU TTOU PETATPETTETAI OE KAOTAVO

evw aveBaivel. 1o didAupa HCI kapid petaBoAn (2x0,25=0,5u)
Zeuyog 2: 210 K,CO3 Ba TTapatnpriooupE a@piouo. (0,5u)

Zeuyog 3: 210 Ba(NO3), Ba TTaparnpricoupe AeUKo iCnua. (0,5u)
Zeuyog 4: 310 Zn Ba TTapaTnPriOoUPE QUOONIBEC AXPWOU AEPIOU. (0,5u)
Y)

Cu + HNO3 —» CU(NOg )2 + NO + H)O
K,CO3; + HCI ——» KCI + CO, + H,O
B&(NOg)z + H,SO, —» BaS0O4; + HNO;

Zn + NaOH —» NayZnO, + H; (10 trpoidvta x 0,25=2,54)

B. a)

(NH4)2SO4 + 2NaOH — Na,SO, + 2NH3 + 2 H,0O

NH; + HCI —  NH4CI (4 TrpoidvTa x 0,25= 1)
(ouvteAeoTég=0,251)

B) HCI : Ze 1000mL 1mol

50mL X X = 0,05mol HCI
HCl NH3
Imol Imol
0,05mol X X = 0,05mol NH3 (0,5u)
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(NH4)2804 . NH3
1mol 2mol
X 0,05mol

Mr((NH4)2SO4) = 132

(NH4)2804 : 1mol
0,025mol

x = 0,025mol (NH,),SO4

132g

10

(0,5p)

(0,25u)

(0,5u)



