AYKEIO IAAAIOY 2ZXOAIKH XPONIA: 2018 — 2019

MAOHMA: XHMEIA KATEYOYNZHZ HMEPOMHNIA : 06/06/2019

FPANTEZ NMPOAIQriIKEZ EZEETAZEIZ MAIOY - IOYNIOY

XPONOZ: 2,5 wpeg

TA=H: B" Aukeiou QPA ENAP=HZ: 7.45
ONOMATEMNQNYMO: ......... MNMpoteivépeveg Avosig..................
TuApa:......... Ap.: .......

BAOMOZ: ... — —
100 20
Y1roypa®n KaONYNTA/TPIOG: ..cvvviiiririeinanaens

Z100ep£G 10VTIONOU: KCHscooH=1,8.10° KHcN=4,2.101° KHcooH=1,6.10"

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

NMAnpo@opieg yia TIG ATOMIKEG HAJEG, TWV ATOPWYV TWV OTOIXEIWV Ba Bpeite oTOV
Mep10d1k6 Mivaka TTou EMICUVATITETAI OTO TEAOG TOU YPATITOU.

XPHZIMA AEAOMENA

KHF=6,8.10% KNH:=1,8.10°

OAHIIEZ

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

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

Na ypdyeTe TIG ATTAVTAOEIG OOG OTO £EETACTIKO SOKiHMIO, OTOV KEVO XWPO, HETA
a1rd KAbe epwTnOoN.

Emtpémeral n Xpion HMOVO PN TTPOYPAHUMATICOHEVWY UTTOAOYICTIKWV
MNXAVWYV TTOU QEPOUV oPpayida Tou oXOoAciou.

Agv emITPETTETAI N XPAAON ONUEIWCEWY OE OTTOIOOATIOTE HOPPN.

Agv emiTpérreTal n Xprion d10pOWTIKOU UuypoU 1 S10pBWTIKAG

TAIViagG.

Na peEAETAOETE PE TTPOCOXN TNV EKPWVNON TWV EPWTACEWV KAl va
OTTOVTAOETE NE CAPNVEIQA.

Na ypdepere KAOAPA kai EYANAINQZTA.

To €§eTaoTIKO SOKiMIO atroTeAgiTal amrd dekaéSl (16) oeAideg.

AEN OA AOOOYN ZYMINAHPQMATIKEZ OAHI'IEZ 'H AIAZA®HNIZEIZ.

KAAH ENITYXIA
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MEPOZ A": Epwtiicsigc 1 -4

Na amravrioete o€ OAEG TIG EpwWTHOEIG 1 - 4.
Kd0s opOn amravrnon BabpoAoyeital pe 5 povadeg (cuvolo 20 povadeg).

Epwtnon 1
(a) Aivovtal 0 KATW HPEPIKA XNUIKA OTOIXEIA KAl N NAEKTPOVIOKH dOUNON TwV aTOPWV

TOUG, 0€ UTTOOTIRAdES. Ta OUUPBOAA TwV OTOIXEIWV BEV €ival TA TTPAYUATIKA.

A. 1s2 252 2p®

B. 1s? 2s? 2p® 3s? 3p*
. 1s? 2s?

A. 15?2 2s? 2p°

E. 152 2s? 2pb 3s? 3p?

Na ypdyete tTO10/0 ATTO QUTA €ival:
Apétaldo/a: ............... BKOAIA.. ... (Mov. 1)
MéETaANO/Q: .oevneeeea FRKALE. ..., (pov. 1)

(B) Na ypdawerte TNV nAekTpoviakr dOUNCN o€ TPOXIAKA:

i.  ZTn BePeAidN KATAOTOON TWV ATOPWY TWV TTIO KATW OTOIXEIWV: (Hov. 2)
S N ¢ N ¢ A ¢ S ¢ A
1s 2s 2p 3s 3p
S N P M |
1s 2s 2p
ii.  ZTn dleyepuévn KartdoTaon Tou atéuou Tou C. (Mov. 1)
1s 2s 2p
Epwtnon 2
(a) i. Na utroAoyioeTe Tov apiBud o&gidwong Tou uwo@opou (P) OTIG TTI0 KATW OUCiEG.
(pnov. 2)
» H3PO4: .....3. (1) + X +4.(-2) =02 X =45, ...,
> PHs:......... XA 3 (1) =0 X = m3 i
» P4 AX = 0 0 X = 0.
» P20s3: ......... 2X+3(-2) =02 X = H3. i

(Fia 6sTikoug ap1Buoug oécidwong, av v ypAawouyv 10 TPOCNO «+» APAIPOUUE
-0,25 povadeg.)

ii. [Mola/eg atrd TIG MO TTAVW OUCIEC TOU YUOPOPOU, UTTOPOUV Va OPACOUV OE XNUIKES
avTIOPACEIC TTOU CUUMETEXOUV, EITE WG AVAYWYIKEG EITE WG OEEIBWTIKEG; (pov. 1)

P4+ ka1 P203

eAiba 2 amnod 16



(B) Na ypdayerte 11010/6G ATTO TIG TTIO KATW PETABOAEG TTAPIOTAVEI/OUV avaywyr.
Na dikaioAoyrnoeTe TNV amrdvinon oag, Je Tn Bondeia Twv apiBuwy oeidwong.
(Hov. 2)
i. NOs + 4H* +3ec —— NO + 2H20

i. Pb%* +2Br — PbBnr2
iii. 2HC{ +2e- — 2C{ + H2
iv. HxS —» S +2H* + 2e-

v. Ca +2e —— Ca?%

Avaywyn TTapioTdvouv: i Kal iii. (2x0,5 = 1)

+5 +2
i. NOz + 4H* +3ec ——» NO + 2H20

+1 0
i. 2HCL +2e¢ — 2C{ + H2 (4x0,25 = 1)

EpwTtnon 3

(a) Na uttoAoyioete Tn ouykévipwaon diaAupatog Ba(OH)2 pe tiur pH = 13 otoug 25°C.
(Mov. 2,5)

Ba(OH)2 —— Ba?* + 20H- [3 (16vTa + ouvteAeoThG) X 0,25 = 0,75 p.]

pOH=14-13=1 0,5 u.)
[OH]=0,1 M (0,5 )

1 mo{ Ba(OH)2 2 mofOH
X; 0,Imof  x =0,05mof Ba(OH)2 = [mof Ba(OH)z2] = 0,05 M
(0,75 p.)

(B) Ta mmapakdaTtw diaAupaTa, €xouv 0Aa cuykévipwon 0,1 M. Na ta Totro0eTr|OeTE O€
oelpd auavouevng TiunRg pH oTtoug 25 °C. (Hov. 2,5)
KOH, HCOOH, NHs, HNOs, NaF

HNOs HCOOH NaF NH: KOH
Augnon Tiung pH

v
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EpwTtnon 4

O1 umratapieg kauaipou (Fuel cells), xpnoigotroloUvial ota dIaoTNPOTIAOIA, YIO TNV
TTapaywyn NAEKTPIKNAG evépyelag. H xnuikf e€iowon T¢g avridpaong Trou
TTPAYMATOTIOIEITAI OTAV TTEPITITWOT, TNG XPHoNG udpoydvou wg KAUaidou eival:

2H2(g) + O2() —> 2H20(g)

To 10 KATW YpAPnUa TTAPICTAVEI TO EVEPYEIAKO DIAYPAUUA TNG TTIO TTAVW avTidpaonG.

'
’,%‘
<
s| 000 AT T T T T TT T 'y
w
>
&
2 200400/ / |  \\ _____ . __
=
AH
A R
Mopeia avtidpaong -
(a) Na deigete oTO MO TTAVW YPAPNUA: (nov. 1,5)

e Tnv Evépyela evepyotroinong (Eq) TNG avtidpaong.

e Tn petaBoAf Tng evBaATTiag (AH) Tng avtidpaong.

e Tnv Evépyela evepyotroinong (Ea’) TnG avtidpaong 2H20@) — 2H2(g) + O2 (g)
(B) Na xapakTtnpioceTte TNV MO TTAVW avTidpaon wg evooBepun ) eEwBepun.

Na dikaioAoyrioeTte TNV amrdvinon oag. (Mov. 1,5)
H avtidpaon cival e&wBeppn. H evBaATria (evépyeia) Twv TTPOIOVTWYV gival

MIKpOTEPN a1Td TNV evBaATTia (evépyela) Twv avTidpwviwyv (0,5 +1)

(y) i. Na oxedidoete 01O TTI0 TTAVW YPAPNUA TNV KAUTTUAN TTOU TTAPICTAVEI TNV EVEPYEIOKN
METARBOAN TNG avTidpaong Pe TN XPAoN KaTaAuTn. (Hov. 0,5)
ii. Na e€nynoerte Tov poAo Tou KaTaAUTn o€ Pia XNUIKA avTidpaon. (pov. 1,5)

O kaTaAUTNG AU&AVEl TNV TaXUTNTA MIAG avTidpaong KabBwg dnuioupyei pia véa
TTOPEIA VIO TNV TTPAYHUATOTTOINCN TNG, TToU £X€l JIKPOTEPN Eo

MEPOZ B": Epwtnoeig 5-10
Na atravrioeTe o€ OAeg TIG epwTROEIG 5 - 10. KaBe opO atrdvrnon BaduoAloyeital pe
10 povddeg (ouvoAo 60 povadeg).
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EpwTtnon 5
AivovTal Ta 1o KATw Celyn XNUIKWY OUCIWV:

i. AgNO3@qg kai Ba(NO3)2 (aqg)
ii. NHaCl) kai (NH4)2CO3 )

iii.  NaNO3@q kar Mg(NO3)2 (ag)
iv. apaid H2SO4 kai apaié HCL

(a) Na eionynOeite Eva avTidpacoTrplo, SIAQOPETIKO O€ KABE TTEPITITWON, TO OTTOIO diveEl
EMPAVEG ATTOTEAEOUA POVO WE TN Wia XNUIKA oudia KABe {euyoug. (Mov. 2)

i apaid H2SO4 ) GAAO 080/  (TTUKVO H2SO4)..uvviiiiiiiiiceceieeiee e
. . OIGAUPA NAOH. ... e
iv. ... O1dAupa Ba(OH):2

(B) Na ypawete 1O €u@avEG ATTOTEAEOUA yia TO KABe CeUyoG HPE TO TIPOTEIVOPEVO
avTIdPaACTAPIO.

(Mov. 2)
......... KatapuBideTal Asukod ilnua

......... kKatafuBieTal Aguko i(nua

V. kKatafuBieTan Aguko i(nua

(y) Na ypdyete TIGC OXETIKEG XNMIKEG QVTIOPACEIC TWV OUCIWV HE TA TTPOTEIVOUEVA
avTiI®pacoTrpIa. (Hov.4)

ii. ... (NH4)2COs(s) + H2SO4 (ag) = (NH4)2SOs4 + CO2() + H20 @

NH2CL ) + 1. H2SO4 — NH2HSO4 (aq) + HCL (9

NHsCl(s) + 1. Ho2SOs —— (NH4)2S04 (aq) + HCL (g)

iii.  ...Mg(NO3)2 @) + NaOH — Mg(OH)2) + NaNOs3

iv. ...H2SOs4@q + Ba(OH)2@qy —> BaSOss) + H2SO4

(®) Ze TTEPITTTWON TTOU KATA TNV TTPAYUATOTIOINCT TWV TTI0 TTAVW avTIOPAcewV eKAUETAI
aEPIO:

i.  Na ypdyeTe TTWG aviXVeUETAI TO AEPIO AUTO. 2TNV ATTAVTNON 0OGC VA AVOAPEPETE TO
avTIOPOCTAPIO TTOU Ba XPNOIUOTTOINCETE KAl TO EUPAVES ATTOTEAEC Q. (Mov. 1)
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Alauyég aoBeotévepo [ didAupa Ca(OH)2] daoTrpo ifnua / 06Awpa n
Mukvé di1dAupa NHs (appwviag) AgUKd VEQnN / AOTTPOG KATTVOG

ii.  Tn XnMIKA avTi®dpacon TToU TTPAYUATOTTOIEITAI KATA TNV AviXVEuOon TOU aEpPiou.
(pov. 1)
Ca(OH)2(@@g + CO2(@ —> CaCOsi) + H20 ()
NHz () +HClg —> NHaCl ()

Epwtnon 6
A. Aivetal n avtidpaon:  KMnOs + HC{ —> KC{ + MnCf2 + Cl2 + H20

2.€ KWVIKN @IaAn tTou trepi€xel 150 mL udaTikou diaAupatog KMnO4 0,1 M TTpooBéToupe
100 mL udartikou diaAUpartog HCL 0,6 M.

(a) Na 1cooTaBuioete TNV MO TTAVW XNMIKA avTidpaon Pe Tn Pordeia Twv aplBuwyv

ogeidwong. (Hov. 3)
| O¢&eidwon 5x 2 = 10 |
7 1 +2 0
2KMnOs + 16HC{ — 2KC{ + 2MnC{> + 5Cf> + 8H20 (12x0,25 = 3 u.)

I avaywyn1x2=2 |

(B) Na ypdyere 10 Xpwua ToU Ba €xel TO TEAIKO OIGAUPA, QITIOAOYWVTAG TNV
Armravinor] 00¢ KAl KATAypAQovTag TOUG  ATTapaiTATOUG  UTTOAOYIOUOUG.

(Mov. 3)
n=c.v (0,25 p.)
n1=0,1x 0,15 = 0,015 mo{ KMnO4 (0,5 p.)
n2=0,6x 0,1 = 0,06 mof HC{ (0,5 p.)
amé avridpaon 2 mof KMnOa 16 mof HC{
0,015 mof KMnOa X; 2 x=0,12moflHCL (0,75 p.)

0,12 mof>0,06 mofl = (0,25 p.)

To KMnOq4 BpiokeTal o€ TrEpicoela (0,25 p.)

To xpwpa Tou TeEAIKOU dlaAuparog gival iwdeg. (0,5 p.)

B. Aivovral TapakdaTtw o1 XNUIKEG avTIOPACEIS | £wg i, Ol OTTOIEG €ival METATOTTIOPEVEG
Tpo¢ Ta de€id. Na katatalete katd Bronsted — Lowry Ti¢ Bdoeig, CN-, SO4?, NH3 Kal
OH- katd oeipd auéavopuevng 1IoxUuog. Na dikaloAoyAoeTe Tnv attdvinor cag. (Mov. 4)
. HSO, + NH, === SO, +NH,’

ii. HCN + OH == CN +H,0
iii. NH,” + CN° == NH, +HCN
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O1 XNUIKEG avTIOPAOEIG Eival METATOTTIONEVES OTA SESIA = o1 BACEIG TTPOG Ta SESIA
gival ao0evEOTEPES ATTO TIG AVTIOTOIXEG OTA APICTEPC (0,5 p.)
Ao i. SO4> aoBevéoTepn Bdaon amrd NHs

ii. CN aofevéoTepn Bdon amwoé OH-

iii. NHs ao@evéoTepn Bdon amrdé CN-

(3x05=15Wu)

S04%, NHs, CN;, OH-

v

Augnon 1o0xU0¢ Baocewv
(2p.)

EpwTtnon 7
2€ Kevo doxeio oykou V eicdyovTal pivioyara o1drpou, Fe kar udpaTtuoi, H20, otoug 6 °C
OTTOTE ATTOKABIoTATAI N XNUIKA I00PPOTTIA TTOU TTEPIYPAPETAI ATTO TN XNUIKA £¢icwaon:

+4H AH >0

Fe,O 2 (@)

3Feg + 4H0 4s)

(a) Na ypaweTe TN HOBNUATIKA €KPPAON TNG OTABEPAG XNUIKAG I00ppoTTiag, Ke, TNG TTIO
TTAVW XNMIKAS I00pPOTTIOG. (Hov. 1)

Kc = [H2]* / [H20]* (yia otroiodrirote AG6og 0 p.)

(B) Na ypdyete oTa KEVA TOU TTAPOKATW TTIVAKA, AV N TIMA TOU AVTIOTOIXOU UEYEBOUG
augavetal, TTapapével otaBepn ) eAaTTWVvETAI, OTAV KATA TNV £vapén TG avTidpaong

TTPAYUOTOTTOINBEI N HETABOAN TTOU TTEQIYPAPETAI TNV TTPWTN OTAAN. (Mov. 6)
. . TaxutnTa Atmédoon
Eidog peraBonig avTidopaong Ke avTidopaong
1. EAGTTWOON . . .
. eAaTTWVETAI eAaTTWVETAI eAaTTWVETAI
Bepuokpaaiag
. . . TTOPOAMEVEI TTOPOAMEVEI
1. MNpooBrkn KataAuTn augdaverai oTaBeph oTaBeph
- I'Ipooer]Kr]’ CaClz eAATTWVETAI TTApAHEVEl eAaTTwveTAl
(apudaTikd) oTafepn
Iv. Elqaywyn Fe og popon quEGveran Tapapével Tapapével
okovNng oTafepn oTafepn
12x0,5=6 p.
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(y) Na dikaiohoyroete TV a1rdvTnor oag yia TN JETABOAR 1. 010 epwTnua (B). (Hov. 3)

To CaCl> wg a@udaTIKOG SEOUEUEI TO VEPS GPa PEIWVETAI I CUYKEVTPWON EVOC OTTd TA

AVTISPWVTA CUVETTWG MEIWVETAI N TAXUTNTA TG AVTidpaong (2x0,5=1p.)
H oTtafepd Kc peTafdaAAeTal povo pe peTafoAn Tng Ospuokpaaciag. (0,5 p.)

H ocuykévrpwon Tou vepoU MEIWVETAI, ETTOPEVWG N XNUIKH ICOPPOTTIA VIO VO aVAIPETEI TH
peraBoAn (apxn Le Chatelier) yerarotrideTal aploTEPd 6TTOU T0 VEPS oxnuaTtileTal
OUVETTWGS a1TOd0o0on avTidpaong HEIWVETAI. (3x0,5=1,5.)

Epwtnon 8

A. Na diIkaIoOAoOYAOETE TIG TTIO KATW 0PBES ONAWOEIG.
i.  H T Tou pH udaTtikou dioAupaTog aoBevoug oéog HX 0,01 M oToug 25 °C civai
MEYaAUTEPN ATTO 2. (pov. 1,5)
HX aoBevég ou, 10vTileTal HEPIKWG ETTOMEVWGS [H] < 0,01 = pH > 2

ii.  TaTthypara Tou NaNOs dyouv 10 nAeKTPIKO peuua. (pMov. 1,5)
NaNOs 10vTIKA évwon ME TNV TASN KATAOTPEQPETAI TO KPUOTOAAIKS TTAéya

Kal EAgeuBEpwWVOVTAIl TA IOVTA TTOU TTPOUTTAPXOUV NECO OTO KPUCOTAAAIKG
TAéypa.

B. (a) Aivovtal o k&tw pepiké Ceiyn dioAupdTwy. Na ypdyeTte av he TNV avAaueitn Twv
OIoAUMATWY KABE CeUyoug oxnuariletal ] e oxnuaTieTal puBPIOTIKG dIGAUMQ.

(Mov. 2)
i. 100 mL NaOH 0,1 M pe 200 mL CHsCOOHO0,1 M ...... PUBUICTIKG...................
ii. 100 mL NaCN 0,2 M pe 200 mL HCN O, 2M ... PUBUICTIKOG .................
iii.  100mLHNO30,1Mpe50mLNH30,2M ... MN PUBMIOTIKG ............
iv. 200 mL HCOONa 0,1 M pye 100 mL HCLO,1 M  ......... PUBMIOTIKG .................
(B) Na utroAoyioete Tnv TiuA Tou pH TOU SICAUPATOG TTOU TTPOKUTITEI ATTO TNV AVAMEIEN
TwV Ol0AUPATWY Tou {eUyoug v oToug 25 °C. (Hov. 5)
n=c.v (0,5 p.)
ni1=0,1.0,2 = 0,02 mof HCOONa (0,25 p.)
n2=0,1.0,1 = 0,01 mo{ HC{ (0,25 u.)
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HCOONa + HC{ —— HCOOH + NaCl (0,5p.)

ApXIKG: 0,02 mo{ HCOONa 0,01 mof HC{ ~ -—— =
Avnid /map -0,01 mof -0,01 mo{ +0,01 mof + 0,01 mof
TeAika: 0,01 mof HCOONa 0 mof{ HC{ 0,01 mof HCOOH

(0,01 mo{ NaC{ udpoAuTIKA OUBETEPO)
(1.5p)

2e 300 mL = 0,3 L diaAvparog (0,25 p.)

PuBuioTiké didAupa (0,25 u.)
C=nlk (0,25 p.)
[HCOONa] = 0,033 M = [HCOOH] (0,25 p.)
[H*] = Kog . Cog/ Car = 1,6.10* M (0,5 p.)
pH = - fog[H*] = 3,80 (0,5 p.)
Epwtnon 9

To 1Mo KATW ypaenua TTapIoTAvVEl TNV KAUTTUAN oykopéTpnong 20 mL diaAupaTtog NH3s X M ue
HETPO diGAupa HCL W M.

0 5 10 15 20

—
(a) Na uttoAoyioeTe Tn popIOKATNTA: V(mL) HCY

i. XM Tou dioAupatog NH3

Vuerpos = 0 pH = 10,93 & pOH = 3,07 = [OH] = 103% = 8,51. 104 M
(0,25 +0,75 =1 p.)

cpg = [OH]2 IKg = (8,51. 104)%/ 1,8.10° = 0,04 M = X (0,75 p.)

i. WM Tou diahuparog HCL
MovotrpwTiKO 08U pE HOVOTTPWTIKA Bdon (1 1)

Co.Vo=Cp.Vpg @ Cp=Co.Vo/Vp=0,04.20.103/10. 103 = 0,08 M =y (0,75 p)
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Il OTOIXEIOMETPIKA ATTO AVTiIOpaoT €EO0UBETEPWONG

(B) Aivovtai o1 deikteg A, B kai ' pe otabepéc 1ovriopou 105, 1077 kai 10-° avrioToixa.
i.  Na utrohoyioeTe TNV epydoiun wvn KaBevog atrd Toug TPEIG OEiKTEG.  (MOV. 2)
pK =-fogK epydoiun dwvn : pK +1
A: pKa=5 ¢gpydoipun {wvn: 4 -6
B: pKe=7 gpydoiyn {wvn: 6 — 8
M pKr=9 gpyaoipn ¢wvn: 8 -10 (8x 0,25=2 p.)

ii.  ATO Toug OcikTeg A, B kai I va emmIAECETE TOV KATAAANAGTEPO yIa TRV TTIO TTAVW
oykouéTpnon. Na dIkaloAoyAOETE TNV ETTIAOYI OOG. (nov. 1,5)
KataAAnAoTepog deikTng o A. (0,5 p)
Z10 I.Z. utrdpXel pévo To 6&iva udpoAuduevo GAag (NH4Cl), ouverrig pHis. < 7
H epydoiun {wvn Tou &¢iktn A, BpiokeTal oTnv 6&ivn TTEPIOXN OTTOU
mePIAaUBAVETAI KAl N TIMA TOU pH 0TO 1008UVONO ONUEIo. (4x0,25=1)

(y) Na ypayete dUo AGBN, (ekTOG aT1To €TTIAOYN OEIKTN) TTOU UTTOPEI va Yivouv KATA TNV
TTopEia TNG oyKopETPNONG. To éva AdBog va odnyei o€ apvnTIKO O@AAUa Kal TO AAAO
o€ 0eTIKO o@AApa. Na eEnyAoETe TV ATTAVTNOT 0AG. (Hov. 3)

ApvnTikO o@dApa: _To oipwvio eTAuBei poévo e ammrooTayuévo vepo. (0,5 u.)
O1 oTayoveg vEPOU TTOU TTAPAMEVOUV OTA TOIXWHATO TTPOKAAOUV apdaiwon Tou
ayvwoTou (Alyétepa mofes ayvwoTou OTNV KWVIKA @IAAN), KAaTavaAWvVETal
AlyoTEPOG OYKOG HETPOU ATTO AUTO TTOU TTPAYHATIKA aTTaITEITAI, UTTOAOYI{OUEVN
OUYKEVTPWON AYVWOTOU MIKPOTEPN ATTO TNV TTPAYMATIKE (1)

OeTIK6 o@aApa: Kard Tnv évap&n TN OYKOUETPNONG TO AKPOPUTIO ThE

mpoxoidag gival adeio (0,5 p.)
DaIVOMEVIKA UTTEPKATAVAAWOT METPOU (TTOCOTNTA TOU METPOU «KATAVOAWVETAI
OTO VA YEHioEl TO OKPOEPUOIO) UTTOAOYIJOMEVN OUYKEVTPWON OYyVWOTOU
MEYOAUTEPN ATTO TNV TTPAYHATIKH (1)

I oTroIE0ONTTOTE AAAEG OPBEG ATTAVTOEIG
Epwtnon 10

> & KevO KAeloT6 doyeio dykou 2 L sigdyovral 5 mof NO kai 3 mof Clo. To peiyua agpiwv
Bepuaivetal oToug B °C o1rdTe aTTOKABioTATAI XNUIKA 100PPOTTIA CUPPWVA PE TNV XNUIKN

Hiowan: 2NO,, + Cl,, === 2NOCl,
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& KatdoTaon XNUIKAS IcoppoTriag 1o doxeio epiéxel 2,2 mol NOCH.

(a) Na utroAoyioere:
I.  TIG OUYKEVTPWOEIG OAWV TWV OUCIWV OTNV KATAOTAON XNUIKAG ICOPPOTTIAG.

(Mov. 3,5)
Zroixelop. AvaA. 2 mod NO 1 mof Cf> 2 mof NOC{
ApXIKA 5 mof NO 3molCl -
AvTi1d. | TTOpOYy. - 2X -X + 2X
X.1. (5-2x) mofNO (3 -x)mofCl 2x mo{ NOCL (1,5 p.)
2x =22 =2x=11 (0,25 pu.)
5-2x =2,8mofNO (0,25 u.)
3-x=1,9molCl (0,25 u.)
C=nlv (0,5 u.)
[NO]=1,4 M [CL2] =0,95 M [NOCf] =1,1 M (3x0,25=0,75 p.]
ii. TN oTOBEPA XNUIKAG I00pPOTTIag aToug O °C. (Hov. 1,5)
[NOCH)? 2
Kc = > = (]é’l) = 0,65
[NOJ[CL,] (1,4)°.(0,95) .
[1 (TUTTOG) +0,5=1,5 p.]
iii. ™V % ammédoon TnG avTidpaong. (Hov. 3)

EUpeon 1meplopIoTIKOU aVTIOPAOCTNPiOU

2mofNO 1molCh

5 mof X; = x=25mof Cla<3 mol Clz >

[0,75 p (avaAoyia) + 0,25 p. (ouykpion) =1 u.]

Cl> o€ repiocosia, NO TTepIOPIOTIKO (0,25 p.)

OewpnTIKAG

2mofNO 2 mofl NOCL

5 mof NO X; = x =5 mof NOCL Bswpntikd@ (0,75 p.)

o = nmpakT. / nBswp. =2,2/5=0,44 (0,75 p.) = a% =44 % (0,25)
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(B) Na ypdwere av Ba petaBAnbei n Béon TNG XNMIKAG ICOPPOTTIAG KAl TTPOG Trold
KateuBuvon, av peiwbei o dykog Tou doxeiou oe oTaBepr Bepuokpaacia.
Na &ikaloAoOyACETE TNV ATTAVTNOT 0OG. (Mov. 2)
Me peiwon Tou 6ykou Tou doyxeiou oe oTafepr BeppoKpacia, N Tieon audveral,
ETTOMEVWG N XNUIKA 100ppoTTia yia va avaipéoel Tn YeTaBoAn (apxn Le Chatelier)
pETATOTTIETAN TTPOC TNV TTAEUPd pE Ta AlydTepa mofes agpiwv dnAadn deid.

(4x0,5=2p)

MEPOXI'": Epwtioseig 11-12
Na atravriioete o€ OAEG TIG epwThOEIg 11-12,
Kda0s opOn amravrnon BaBuoAoyeital pe 10 povadeg (cuvoAo 20 povddeg).

EpwTtnon 11

2€ pNaBnTéc TNG B Aukeiou 660nke udaTikd didAupa (A) tTou TrepIgiXe VITPIKO HOAUBdO,
Pb(NO3)2 kai wvitpikdé weuddpyupo, Zn(NO3)2. Znmlnke ammd Toug pabntég va
TTPOCBIOPICOUV TIG CUYKEVTPWOEIG TWV OUO OUCIWY TOU JIGAUMOTOG.

O1 yabntég akoAoubnoav Tnv 1o KATW TTEIpapaTikr diadikaaoia:

> g 100 mL dioAUpatog A TpdaBecav  didAupya HCL 2 M, TrpaypaTtotroinénke
TARPNG avTidpaon, omréTe KataBuBioTnke iCnua pacag 8,34 g.

» Z& aAa 100 mL tou diaAupaTog A TTpdoBeoav Trepicoeia diaAuparog NHs, o1roTe
kataBubiotnke iCnua palag 11,19 g.

(a) Na ypAweTe TIG XNUIKEG ECICWOEIG TWV AVTIOPACEWY TTOU TTPAYUATOTTOINONKAV OTIG TTIO
TTAVW TTEIPAPATIKEG OIODIKOTIEG. (4 pov.)

Avtidpaon 1: Pb(NO3z)2 + 2HC{ —> PbCf, + 2HNOs

Avtidpaon 2: Pb(NO3)2 + 2NH3 + 2H20 — Pb(OH)2 + 2NHs4NOs

Avtidpaon 3: Zn(NO3)2 + 2NHsz + 2H,O0 — Zn(OH)> + 2NH4NOs3

[ 0,25 x 16 (8 oucieg + 8 cuvTEAEOTEG) = 4 .)

(B) Na utroAoyioete TIg cuykevTpwoelg Tou Pb(NOs)2 kai Tou Zn(NO3s)2 010 didAupa A.

(Mov. 4,5)
Mr Pb(OH)2 = 241
Mr PbC{.= 278
Mr Zn(OH)2 = 99 (3x0,25=0,75 p.)
A6 avridpaon 1:
1 mof{ Pb(NO3)2 1 mof PbC{z
1 mo{ 278 g
X; 834g = x=0,03 mofPb(NO3): (0,75 p.)
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A6 avridpaon 2:
1 mof Pb(NO:3). 1 mof Pb(OH)2

1 mof 241 g
0,03 mof X; = x = 7,23 g Pb(OH)2 (0,75 p.)
11,19 — 7,23 = 3,96 g Zn(OH)2 (0,5 1.)
ATré avridpaon 3:
1 mof Zn(NO3)2 1 mof Zn(OH):

1 mof 99 g

X; 396¢g = x = 0,04 mof Zn(NO3): (0,75 p.)
c=nh [Pb(NO3)2] = 0,03 /0,1 = 0,3 M [Zn(NO3)2] = 0,4 M (1)

(y) Na utrohoyioete Tov 6yko Tou dioAUpyatog HCL 2 M TTou amraitiénke yia TTARpEN
avtidopaon 100 mL Tou diaAuparog A.

ATré avridpaon 1:

1 mof Pb(NO3). 2 mof HC{

0,03 mof x; = x=0,06 mo{HC{ (0,75 u.)
V=n/c ®V=0,06/2=0,03L =30mL diaAUparog HCL2M (0,75 p.)
Epwinon 12

A. Aivetai n avtidpaon: Ag + XBg —> (g

To 1o K&Tw ypd@nua TTAPICTAVEI TN METABOAN TWV CUYKEVTPWOEWVY TwV ousiwy A, B
Kal [ o€ ouvapTnon JE TOV XPOVO.
3

2,5
T K
2 \‘
5
Ei5 KX
0
I | |
1
. ! '_H.ﬂ'
0,5 : E
2 -le-"‘Fl-
0 L | | 1 |
0 2 4 5 B, —»10

(a) Na ypdyete TToI0 KOUTTUAN QvTIOTOIXEI O0€ KABE ouoia kKaBwg Kal TNV TIUA TOU
ouvteAeoTn X TNG TTI0 TTAvw avTidpaong. Na dIKAIOAOYNOETE TNV ATTAVTNOT 0AG.
(pov. 4)
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(B)

1:B,I1:, Ill: Akan X = 2. (4x0,25=1)

O1 kaptruAeg (1) kai (lll) apopouv _OTA AVTIOPWVTA, Ol CUYKEVIPWOEIS TWV
OUCIWV HUEIWVOVTAI ME TNV TTAPOOO TOU XpOvou evw N KAUTTUAN Il oTo TTPpO0idv
N ouykKéEVTpwon Tng ouagiag augdverail. Apa KaptrUuAn Il rapioTdvel Tn peTaBoAn
TNG CUYKEVTPWONG TNG ouciag I'. (4x0,25=1)

MNa 1o xpoviko diaoTnua 0 — 2s

N OUCia TTOU TTAPICTAVEI N KAUTIUAN | peiwveral Katd 1,2 mod

n ougia Trou TrapioTdvel N KautruAn Il yeiwveral Katd 0,6 mol (2 x 0,75 =1,5)

(urTopei va xpnoiuotroinBei orroiodNToTe Xpoviko diaornua)

Etropévwg

puBu6G KaTavaAwong ouciag oTnV KAUTIUAN | S1ITTAAOI10G aTTO TOV AVTIOTOIXO
TNG ouciag oTnv KAapTruAng lll (0,5)

Zuverwg KAauTrUAn lll rapiotdvel Tn ETABOAR TNG CUYKEVTPWONG TG OUTiag
A, nltgB ka X =2

Na utroAoyioeTe TN p€on TaxUTNTA TNG AVTIOPAONG YIA TO XPoVvIKO didoTnua 2 — 4 s.
_ Al _ 1 AB_ A

U=-— 2" At t (0,5u)
__(03-06) _

U= a0 0,15 mof/L.s (0,5 p.)

B. Na xapaktnpioeTe TIG TTI0 KATW dNAWOCEIS WG 0pBEG 1 AABOG Kal va dIKAIOAOYNOETE TIG
QATTAVTHAOEIG 0O YPAPOVTAG TIG KATAAANAEG XNUIKES AVTIOPACEIG.

To didAupa udpoteldiou Tou Bapiou,Ba(OH)2, uttopei va xpnoigotroinbei yia
TNV avixveuon Tou dio&eldiou Tou avBpaka, COx. (Mov. 1,75)
Opbn (0,5 p.)

Ba(OH)2(aq) + CO2(q99 — BaCOs() + H20p 1

Ba(OH): +CO2 —— BaC03l_+ H20()
[2 x 0,5 (TrpoidvTa) + 0,25 (yia i{nua) = 1,25 p.]

H BpwpoBuUPOAn atmokTd xpwua TTpdoivo o€ udaTiKO didAupa NH4NOs.
(nov. 3,25)
AdBog (0,5 p.)
H,O

NH,NO, —2» NH," +NO,

NH,” + H,O == NH, +H,0"

2eAiba 14 amno 16



[5 x 0,5 (ouoigg) = 2,5 + 0,25 (aup@idpopo BEAOG) = 2,75 .)
TEAOZ EZETAZHZ

H AieuBuvtpia

20QoUAa AXEPIWTOU
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In MEPIOAIKOZ NMINAKAZ VIIIA
1 2
H He
1 |1, III, IV, V. VI, VII,| 4
3 4 5 6 7 8 g 10
Li Be B C N o) F Ne
7 9 11 12 14 16 19 20
11 12 13 14 15 16 17 18
Na | Mg AL | Si P S ce | Ar
23 24 27 28 31 32 35,5 40
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K|C|[Sc|Ti|V |Cr|Mn|Fe|[Co|Ni|Cu|Zn|Ga|Ge| As | Se | Br | Kr
39 40 45 48 51 52 55 56 59 59 63,5 65 70 72,6 75 79 80 B84
37 38 38 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr | Y Zr |Nb [Mo| Tc | Ru [Rh | Pd |Ag | Cd | In | Sn | Sb | Te | I | Xe
85,5 88 89 91 93 96 [98] 101 103 105,4 | 108 112 115 119 122 128 127 131
55 56 |[|*57-71| 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba |[MavBa| Hf | Ta | W | Re | Os | Ir | Pt | Au|Hg | T | Pb | Bi | Po | At | Rn
133 137 | vibeg | 178,5 | 181 184 186 190 192 195 197 201 204 207 209 | [209] | [210] | [222]
87 88 |#89-103| 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr | Ra |Akawi| Rf | Db | Sg | Bh | Hs [ Mt | Ds | Rg | Cn | Nh | FE | Mc | Lv | Ts | Og
1223] | 12261 | Oec | 2611 | [262] | [263] | [262] | [265] | [266] | [281] | [272] | [285] | [286] | [289] | [289] | [293] | [294] | [294]
* 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
NavBavideg:| La | Ce | Pr [ Nd |Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
135 140 141 144 | [145] | 150 152 157 159 | 162,5] 165 167 169 173 175
# 89 90 91 92 93 94 95 96 97 98 a9 100 101 102 103
Aktwideg:| 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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