AYKEIO NMAPAAIMNIOY 2XOAIKH XPONIA: 2018-2019

FPANTEZ NMPOAIMQrIKEZ EZEETAZEIZ MAIOY-IOYNIOY 2019

TA=H: B’ HMEPOMHNIA: 03 /06/2019
MAOHMA: Xnueia AIAPKEIA EZEETAXHZ: 2:30 wpeg
BAGOMOZX: ......... /100 ......... 120 QPA: 8:00-10:30

OAOYPAPWG: ..., Ymoypa®nl kabnyntiy: ...............
OVOUA HOONTA/TPIOG: .ot ee e TuRua: ... Ap.: ........
Odnyiec:

o) ETutpémeTal n xprion pn mpoypapati{OUeVNG UTTIOAOYLOTIKNG UNXAVNG TTou GEPEeL T adppayida Tou
oxoAeiov.

B) Na ypadete pe peAdvl UmAe.

y) Aev eTutpénetal n xprion SlopBwTtikol uypou 1 dLopBwTiKN ¢ Tawviag.

6) Na cuppopdwveote mpoBupa ot 08nNyieg TWV EMITNPNTWV.

€) H AOAIEYZH TIMQPEITAI AYZTHPA.

To g&eTtaotiko Sokipo anoteAeital ano tpia pépn, to MEPOZ A’, MEPOZ B’ kot MEPOZ .

To g&etaotiko Sokipo anoteAeital anod dekatécoepelg (14) oeAideg.

Xpnowa dsdopéva

IXETIKEG OATOUIKEG paleg, Ar: H=1, 0=16, Mg=24, Cu=63,5, Zn=65
staBepég Stdotaong otoug 25 °C: Kcenscoon = Knns = 1,8.107, Knucoon =2.10"%

PO UOHOPLOKOG OYKOG OEPLWV OE KAVOVIKEG ouvOnkeg, STP: 22,4 L

KAAH ENITYXIA



In MEPIOAIKOZ MNMINAKAZ VIII,

1 2
H He
1 |11, M, IV, V, VI, VII,| a
3 4 5 6 7 8 9 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|[Ca|[Sc| Ti |V |[Cr|Mn|Fe|Co| Ni|Cu|Zn|Ga|Ge| As | Se | Br | Kr
30 | 40 | 45 | 48 | 51 | 52 | 55 | 56 | 50 | 50 | 635 | 65 | 70 | 726 | 75 | 790 | 80 | sa
37 [ 38 [ 30 [ a0 [ a1 | a2 | a3 | aa | a5 [ a6 | a7 [ a8 | a9 | s0o [ 51 [ 52 | 53 | 54
Rb | Sr Y Zr |Nb [Mo| Tc | Ru | Rh | Pd | Ag | Cd [ In | Sn | Sb | Te I Xe

855 | 88 | 80 | o1 | o3 | o6 | qo8] | 101 | 103 | 1054 108 | 112 | 115 | 110 | 122 | 128 | 127 | 131

55 | 56 |*5s7-71] 72 | 73 | 7a | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 [ 8 [ 84 | & [ 86
Cs | Ba |AavBa| Hf | Ta | W | Re | Os | Ir Pt | Au | Hg | T | Pb | Bi | Po | At | Rn
133 | 137 [vibeq| 1785 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 [Axwi| Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn | Nh | FE | Mc | Lv | Ts | Og

1223] | [226] | 6e¢ | 12611 | 1262] | [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 | 72
MNovBavises:] La | Ce | Pr | Nd |[Pm | Sm | Eu | Gd | Tb [ Dy | Ho | Er | Tm | Yb | Lu
139 | 140 | 141 | 144 |[1as]| 150 | 152 | 157 | 159 |162,5| 165 | 167 | 169 | 173 | 175
#8 | 90 [ o1 | 92 | 93 | 94 | o5 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
Axtwvisec: | 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]

MEPOZ A’: Epwtnoelg 1-4. Na anavtrioete o OAEG TIG epwTroels. KaBe opOn) ko mARpng anavinon
BaBpoloyeitat pe 5/100 povadeg.

Epwtnon 1
(a) No umtohoyioete tnv T Tou pH TwV Mo KATw VSATIKWY StoAupdtwy os B=25°C:
I. NaOH 0,01 M (nov. 1)
NaOH —H20 5 Na* + OH- [OH]=0,01 M
1 mol 1 mol pOH= 2
0,01 mol X1; X1=0,01 pH= 12

Il. CH3COOH 0,1 M

(nov. 1,5)
H.O H]= {Koé&.Coé
CH;COOH ——= CH3;COO~ + H* [H]=1,34.102° M
——
pH=2,87
. CH3COOH 0,1 M / CH3COONa 0,2 M (nov. 1,5)

AcBevég o0 kal GAagTou === [H*]= Ko€. . Cof/ CaA.
[H*]=9.10° M

pH=5,05



(B) No umtoAoyioeTe TN HOPLAKOTNTO TOU SLAAUMOTOC TIOU TIPOKUTITEL Ao TNV tpooBdnkn 27 L vepou o€
3 L dtoAvpatog HCE 1 M . (nov. 1)

Apaiwon dtaAvpatog:  C1.V1=C2.V2
Ci=1M
Vi=3 L
V2=3+27=301L C2=0,1M
C2=;

Epwtnon 2

A. Na Bpeite Tov aplBuod ofeidwong, A.O., TOU UTIOYPOUHLOMEVOU OTOLXELOU OTLG OUGLEG KAl LOVTA TIOU
Sivovtat o Katw: (nov. 2,5)
1. C, I. N2Os, . KCO4, IV. H3PO;3, V. Cr07*

A.O. 0 +5 +7 +3 +6

B. Zag Sivetal n o kAtw aviidpaon kavong tou avBpaka o popdn ypaditn, otoug 25 °C kat ieon
uia (1) atpoodatpa.
Ci) + Oz2¢9 > CO2¢9  AH®=-393,5kl/mol

(o) Na énAwoete, av n avtibpaon eival evboBepun r e€wbeppn. (nov. 1)
E¢wBeppun

(B) Na ypaete mio amnod ta mo KAtw evepyeloka Staypdpupata A, B, I ekppdalel Tn petaBoln tng
evBaAmiag, AH, tTng o mavw avtiépaong. No SIKOOAOYNCETE TNV AMAVTNGT) 060G UE avadopd OTLG

EVEPYELEG TWV AVTLOPWVTWVY KaL TIPOIOVTWV. (nov. 1,5)
+ 3 @ @
g C+02 - = —., CO2 =
=~ = e 7]
g & &
H \co2 Mic+ o2/ H|C + 02 CO2
Mopela e aviibpaone Nopeia Tng avtibpaong Mopela e avidpaang

To Suaypappa A, S10TL N EVEPYELX TWV AVTISPWVTIWY Vol HEYOAUTEPN ATIO TNV EVEPYELA TWV
TPOLOVTWV Kall N EMUTAEOV eVEPYELA EKAUETAL OTO TIEPLBAAAOV.



Epwtnon 3
(a) Na urtohoyioete tn poplakotnta dtaAvpatog Ba(OH)2 pe pH=12. (nov. 2)
pH=12 === LOH=2 = [OH7]=1072M
Ba(OH)2 __H20  Ba%* + 20H"
1 mol 2 mol

X; 0,01 mol

X=0,005 M

(B) Na umoAoyioete tn otabepd LovTopoL Tou vitpwdoug 0€€og, HNO2, otoug 20°C, av yvwpilete
otL, o€ 250 mL StaAUpatog HNO; 0,14 M niepiéxovtat 2,4:1072 mol 1ovtwv NO3™. (nov. 3)

2e 250 mL diaAUpaTog Trep. 2,4.1072 16vta NO2~ (ioa ye Ta HY)
1000 mL X;
X=9,6.10° ==  (NO2]=[H']=9,6.10°M

Ko&= [H*]?/Co€. = (9,6.10-3)2/ 0,14 = 6,58.10~%

Epwtnon 4
(a) Na ypaete tn ouluyn Baon of€ocg katl To ouluyEg o€V BAONC OTOV MOPAKATW TIVOKOAL: (nov. 2)
o&u HF NH4* H20 HSO4~
Bdon F- NH3 OH- S04

(B) OLTpELC MAPOAKATW XNHLKEG avTIOPAOELG 0E€0C / BAoEW Elval LETATOTIOMEVEG TTPOG Ta 6e€la. Na
KATOTAEETE TIG BACELG KATA OELPA AUEAVOUEVNG LOXVOG. (nov. 3)

I. HCN + OH- H,O + CN-

. HCOs~ + CN~ ——__ HCN + CO3*
M. HS + CO3>> =—=—— HCO; + HS

OH~ loxupotepo amnd CN-
CN~ oxupdtepo amnod COs3%~ HS™ < CO3* < CN™ < OH-
CO3%~ woxupdtepo amo HS™

TEAOZ MEPOYZ A’
AKOANOYOEI TO MEPOZ B’



MEPOZ B’: Epwtrioeig 5-10. Na anavtnoete o€ OAEG TG pwTHOELS. KaBs opOn kat mARpNng
anavinon Badpoloyeitat pe 10/100 povadeg.

Epwtnon 5
A. Zto 1o Katw Staypappoa Sivetal n HeETABOAR TNG CUYKEVTPWONG YLOL OUGLEC TTOU CUMETEXOUV OE
LLOL TTOOOTLKH XNHULKA avtidpaon.

Ctimol'L)
A Noa ypapete moleg amo Tig ouoieg, A, B, I kat A eival ta

5 avtdpwvta Kat ToLeg ta poiovia. Na SIKaloAoyHOETE TNV
4.\ andvnon oag. (Hov. 2)
3 X B Avtibpwvta: B, A di6TI N CUYKEVTPWON TOUG PEIWVETAI O€
2 N ouvapTnon Pe 1o Xpovo.

/ A Mpoidvta: A, I S10TL N CUYKEVTPWOH TOUG AUEAVETAL OE
] 50 1(s) ouvapTtnaon Je To Xpovo.

B. e owAnva mou meptéxel 50 mL StaAvpatog udpoxAwpikol o&€og, HCE 1 M mpootiBevtal 0,48 g
Towiog payvnoiou, Mg, ondte MpayUATONOLE(TAL N TILO KATW avtibpaon:

Mg + 2HCE - MgC8; + H:
No tpoPA£Pete TNV enibpaon mou Ba €Xouv oL TILO KATW HETAPOAEC:

(a) otnv apxikn TaxutnTa: Bpadutepn — taxUTEPN - (Sl
(B) otov cuvoALkd Oyko Tou H; Tou mapAyeTaL: LLKPOTEPOC — LEYAAUTEPOC - (810G

OL anavtioelg oag va kataypadoUlv oTov mivaka mou akoAouBet: (nov. 3)
MetafoAn Enidpaon otnv Eniépaon otov 6yko tou
tayvtnta TLAPAYOHEVOU aEPiov
| '|5La, T[OG("JT'I‘]'EOL ’Mg npootiBetal ToxUtepn 1810¢
UTtO popdr oKovn .
50 mL StaAbpatog HCE 1,5 M,
Il | avti 50 mL dtaAbpatog HCE 1 TaxUtepn 1610¢

M.

I. Atvovtal ta akoAouBa {elyn evwoswv KaBwg Kot KAmola avtidpaotipla:

Zguyog XNUIKEG EVWOELG Avtuidpaotipla
A StdAupa Pb(NO3)2 — StdAupa A¢(NO3)3 StaAupa KNO3
B StdAupa H2S04 — Stdhupo HCL SdAupa HNO3
r oteped CH3COONa — oteped NaCl Stahvpa HCY
Stahupa NaOH
StaAupa Ba(OH)2

Ao ta o navw avidpaotrpla:
(a) 1. Na poteivete €va, SLadpopeTiko yla To KABe {eVYOC, UE TO OTOLO OL EVWOELS TOU VAl UItopolV va
SlakplBouv petau Toug.
Il. Na ypdete Tnv mapatipnon otnv onoia Ba Bacloteite yia tn Stdkplon.



OL amavtnoeLg oag va kataypadolv oTov TILo KATW TIVOKAL: (nov. 3)

Zguyog Avtidpaotiplo Napatipnon
A StdAuvpa HCY IXNHUOTIOUOG AeUKOU LAUATOC
B StaAupa Ba(OH)2 IXNUATIOUOG LN UATOG
r StaAuvpa HNO3 To oteped Stalvetal / pupwdia E16100
(B) Na ypAETE TIG OXETIKEG XNHLKES avTIOpAOELS yia Ta {evyn A Kal B. (nov. 2)

Zevyog A: Pb(NO3)2 + 2 HCZ — PbC/2 (s) + 2HNOs3
Zevyog B: H2SO4 + Ba(OH)2 — BaSO0a4 (s) + 2H20

Epwtnon 6

A. Na Bpeite TOUC CUVTEAEOTEC TWV TILO KATW 0&eldoavaywylkwy avildpAdoewy Kal va ypapete To
0&ELOWTIKO KAL TO QVAYWYLKO CWHAL.

(@) 3 FeO + 10HNOs - 3Fe(NOs)s + NO + 5H,0 (nov. 3)
Ofeldwtikd: HNO3 Avaywyko: FeO

(B) 2NHs3 +3 CuO = Nz +3 Cu + 3H0 (nov. 3)
Oteldbwrtiko: CuO Avaywyko: NH3

B. Aivetal udatikd StdAupa pebavikou appwviou, HCOONHa.
I. Na ypaete tnv avtidpaon tng NAEKTPOAUTIKNA G SLAoTaon G ToU. (nov. 1)

HCOONH; —™"2° 5 HCOO~ + NH4*

Il. Na ypayete tig avtdpaoelg udpoAuong Twv LOVTWV Tou. (nov. 2)
HCOO~ + H)0 HCOOH + OH-
NH4Jr + HzO NH3 + H30Jr

. Na e€nynoste av to alag HCOONH4 givatl 6€wvo, Bactkd i oudetepo. (nov. 1)

Ao TG avtidpaoslc udpoAuaong apayovtal acBeveég o€ kat aoBevig Baon. To ahag ivat
USPOAUTLKA 0€LVO SLOTL N Kogzoc ElVaL peyaAUTtepn amo tnV Kggonc.



Epwtnon 7

A. Ta agpla A, B kat [ umopouv va mopacKeEUOOTOUV HUE TO TILO KATW TELPAUOTAL:
To aéplo A pe enibpaon dtoAupatog NaOH oe oteped NH4Ce kal eAadpla Bépuavon,.

To aéplo B ue enidpaon dtalvpatog HCE os oteped avBpakiko acPféotio CaCOs.
To aéplo I pe enidpaon mukvou StaAvpatog H2SO4 o oteped NaCe.

(o) Na ypayete T XNULKEG AVTIOPACELG TTAPACKEUNG TWV TILO TIAVW AEPLWV. (nov. 3)
Agplo A: NH4C/ (s) + NaOH (ag) —» NaC/ (ag) + H20 (¢) + NHz(g)
Agplo B: CaCOs3 (s) + 2HC/ (ag) — CaClz (ag) + H2O (¢) + CO2 (g)
Agplo I NaC/ (s) + TTukvo HzSO4 (1) — NaHSO4 (s) + HC/ (g)

(B) Na ovopdoete ta aépla A kat B. (nov. 1)
Aéplo A: appwvia

Aéplo B: dioceidio Tou dvBpaka

(y) Mo Tto aéplo I va ypaete: (nov. 2)
I. TOV TPOTO aViXVEUCNG ToU.

MAnciadoupe oTO OTOMIO TOU OOKIPACTIKOU CWARva YUdAiv paRS0o TTou €XEI EUTTOTIOTEI O€ TTUKVO
S1dAupa apuwviag. Mapatnpouvtal Aeukd vépn

Il. TN XNUKN avtidpoon mou mpayuatonow)fnKke Katd TNV aviyveuor) Tou.
HCl (@ + NHsz @ — NHiCL

B. (a) Na ypayete nwc KatavepovTal Le BAOTN TOUG KOVOVEC NAEKTPOVLAKNAG SOUnong Ta
NAEKTPOVLA TOU ATOMOU Tou Belou 16S. (pov. 1)

16S wmmp 152, 252, 2p6, 3s?, 3p*

(B) Na amelkovioete e BEAN TNV TILO TTAVW KATAVOUA NAEKTPOVIWV. (nov. 1)

R k|

1s2 | 2s? | 2ps® | 2py? | 2pz? | 3s? | 3px® | 3pw | 3p:

(v) Na ypayete nwg katavépovtal He BAon TOUG KAVOVEG NAEKTPOVLIOKAG SOunong ta 27
NAEKTPOVLA OTO ATOMO Tou KoBaAtiou Co. (nov. 2)

27CO ) 152 252 2p® 3s2, 3pb, 3d7, 4s2



Epwtnon 8

A. Na ypayete tL Oa oupBet oto pH (Ba avénbei, Ba pelwbei ) dev Ba petafAnBel) otig o katw
TMePUMTWOELS. Not SIKALOAOYNOETE TNV ATIAVTN 0N 0OC.

(a) 2 éva Altpo StaAvpatog appwviag, NHs, 0,1 M ntpooBEtoupe 0,1 mol xYAwplovxou appwviou,

NH4CY. (nov. 2)
NHsC¢ —H22 5 NHs* + CO- } [H30*] au€avetat dpa to pH petwvetat
NH4+ + Hzo NH3 + H';‘,OJr

(B) e 10 mL dtaAbpatog udpoxAwptkou of€oc, HCY, 0,1 M pooBétoupe 10 mL udpoteldiou tou
vatpiou, NaOH 0,1 M.

(nov. 2)
Me TrpocBrkn NaOH au&daverai n [OH], n [H*] yeiwvetal dpa to pH auvédvetal

(v) Ze amootaypévo vepo Sltalvoupe xYAwplouxo kaAwo, KC/. (nov. 2)
Kapia petaBoAr oto pH 81611 To KCZ dev udpoAUETal Kal Ta udaTIKA Tou dIoAUMATA €ival oudETEPA.

(6) & dtadhupa CH3COOH 0,1 M / CH3COONa 0,1 M, oykou 1 L, mpootiBevtat dAAa 200 mL vepou.

[H+]:Ko§.Co§ / Cq)\.

(nov. 2)
Kauia petaBoAn ato pH 8167 gival puBuIoTIKO SIGAUMA Kal e TNV TTPOCBRKN vePOoU

0AAGCOUV Ol GUYKETPWOEIC 0EE0G KAl AAATOG OUWS 0 AOYOC TOUG TTAPAUEVEl OTABEPOG ETAT OEV UTTAPXEI
MeTaBoAn otn [H*] kai To pH TTapauével oTaBePO.

B. Aivovtal 600 Loopoplakd dtahvpata pebavikou oé€og, HCOOH kat ofikou o&€og, CH3COOH,
poplakotntag 0,1 M.

Na egnynoete, av yla tnv mAnpn e€oudetépwon towv Oykwv twv dUo SlaAupdtwy amnaltteital ioog,
HEYaAUTEPOG 1 UKPOTEPOG OYKog NaOH 0,1 M. (nov. 2)
Anatteital ioog 6yko¢ NaOH 810ty eival kot ta Suo povompwTikd oféa, avtidpouv e tnv bla

avatoyia pe to NaOH (1:1) kat adou eival Loopoplakd pe looug Oykoug, onuaivel otL €xouv ioa mol
apa anattovvral idta mol Baongc.



Epwtnon 9
H o katw kapmuAn deixvel tn petafoAn tou pH, otav og 50 mL SLaAAUUATOCG LOVOTIPWTLKOU 0EEOG,
HA, npootiBetat otadlakda dtaAvpa NaOH 0,1 M.

[Tl
=

i
10
PH g i
‘ /
B
2 Lo
Apyo pH=3 "E/
0 E
0 5 10 15 20 5 30 35 40
Oyxoc NaOH 0,1 M

(o) Amo ta onuela TG KAUmMUANG A — E va eTAEEETE TO KATAAANAO TTOU VAl QVTATIOKPIVETOL OTN
OUYKEKPLUEVN ATIO TIG akOAoUBeC SNAWOELG: (nov. 1,5)

I. 2TNV KWVLKA GLAAN uTtapXEL povo dtdAuvpa dlatog. [
Il. 2TNV KWVIKN GLAAN uTtdpXEL pUBULOTIKO StaAupa. B
. 2TNV KWVLKNA GLAAN umtdpxel povo Staluvpa oéog. A

(B) Na urtoAoyloete tn HOPLAKOTNTA TOU SLOAUMOTOG TOU 0€€0G HA, XpNOLULOTIOLWVTAG TN XNMLKA

eflowon tng avtibpaong mou nmpaypatonoL)tnkKe. (nov. 2)
25 mLNaOH 0,1 M HA + NaOH - NaA + H;O
1000 mL 0,1 mol NaOH 1 mol 1 mol
25 mL X1; X1=0,0025 mol NaOH X2; 0,0025 mol X2=0,0025 mol HA

0,0025 mol HA meptéxovtal oe 50 mL dtaAvpatog
X3; 1000 mL  X3=0,05 mol/L ===y [HA]=0,05 M

(v) No emilé€ete molov amo toug deikteg A 1) B Bewpeite katdAAnAo va xpnotuomnolnBet yla tnv 1o

TIAVW OYKOUETPNON Kal va StkaloAoyroete tnv emiloyr oac. Aivovtal ol otabepécg Siaotaong:

Asiktng A: Ks=107* Kol Agiktng B: Ks=1078 (pov. 1,5)
Agiktng A: Zwvn ektpomng 3-5 Asiktng A: Zwvn eKTpomng 7-9

KataAAnAog eival o deiktng B 610TL n Lwvn ektpomnig Tou neplhapfavetat otn {wvn eEunnpétnong.



(6) Na urtoAoyioete To pH Tou SLaAUpATOC IOV TIPOKUTTEL, 0Ttav ota 10 mL StaAUpatoc Tou 0€€og
HA, mpootebouv 10 mL pétpou. (nov. 5)

10 mLHAO0,05M + 10 mLNaOHO0,1 M

HA + NaOH — NaA + H.0
APXIKG 0.0005 0,001
Avredpaoav/ 0,0005 0,0005 0,0005
MapdxTnkav
‘Epeivav _ 0,0005 0,0005 oe 20 mL
TeAKEG - 0,025 0,025 oe 1000 mL
OUYKEVTWOEIG

2710 TEAIKO dIdAUpa UTTAPXOUV I0XUPH BAon Kal dAag TNG. To pH egaptaTal atrd Tn CUYKEVTPWON TNG
IOXUPNAG BACNG TN OUYKEKPIPEVN CTIYM.

[OH]=0,025M ™= pOH=1,6 ™= pH=12,4

Epwtnon 10

o TOoV UTIOAOYLOUO TNG poplakotntag StaAUupatog FeSO, pe pétpo dtalupa KMnO4 0,05 M
0&VLOUEVO e HpS04, pia opdada pabntwv akoAoUBNoe Ta MO KATW TIEPAUATIKA oTadla:

Ztaduo 1: MNpostopaocio poxoidag

ZémAuve pLa mpoxoida pe amootayUeVo VEPO, EKAELOE TN oTpOdLyya kal adou mpodobeoe moodTnNTA
StoAbpatog KMnO4 0,05 M, EEMAUVE ECWTEPLKA TNV TtPpOoXOLda MEPLOTPEPOVTAC TNV. TN CUVEXELQ,
adelooe To MEPLEXOUEVO TNG o€ LOIKO doxelo yla dxpnota avamnodoyupilovidg tnv Kal LETA TN VEULOE
he dtahupa tov KMnOa.

ZtadLo 2: MNpoetolpacia KWVLKAES LaAng
ZEMAUVE TNV KWVLKA GLAAN e0WTEPLKA e To StdAupa Tou FeSO4 Kal pe tn BoriBeLla OYKOUETPLKOU
KUAlvdpou, mpooBeoe o’ autriv, 10 mL StaAvpatog HpSO4 2 M.

Ztadio 3: MNpoetolpacio ocipwviou
ZEMAUVE ECWTEPLKA TO OLPWVLO HE ATIECTAYUEVO VEPO KL OTN CUVEXELA avappodnos 10 mL amnod to

S1adAupa tou FeS04 kal Ta PETEDEPE TTOCOTIKA LECA OTNV KWVLKA PLAAN.

Ztad1o 4: EKaVE L0 OYKOUETPNON TIPOCAVATOALOHOU Kal AAAEG SUO OYKOUETPAROELG OKPLBELQg.
YmoAoyLoe O0TL 0 péoog Looduvapog 6ykog Tou KMnO4 0,05 M eivat 10 mL.

10



(a) Naypayete pe molov TpOTMO oL LabNTEG avayvwpLoay To TEPUA TNE OYKOUETPNONC. (nov. 1)

Me pa otayova KMnOs to xpwpo Tou StaAvpatog va LetofAnBet and axpwpo os eAadpd lwdeg yla
30'.

(B) Na ypayete tn xnuikn e€lowaon tng avtibpaong mou mpayuatonoL)onkKe. (nov. 2,5)
10 FeSO; + 2 KMnOs + 8H,S0; — 5F92(SO4)3 + K;SO; + 2MnSO; + 8H,0

(v) Na urtoAoyioete tn poplakotnta tou dtaAvpatog FeSOa pe BAon TG LETPNOELG TWV HaBNTWV.
(nov. 2)
10 mL KMnO4 0,05 M = 0,0005 mol KMnQg4

2 mol KMnOs — 10 mol FeSO,
0,0005 X1; X1=0,0025 mol FeSO, mrepiéxovTal oe 10 mL
X2; 1000 mL

X2=0,25 mo| mmmmm) [FeS0,]=0,25 M

(6) Zta otadia 1, 2 kat 3, oL paBNnTEG Ekavav AaBn TeXVIKAG, Ta onola odnyouv og AavBaouévo
UTTOAOYLOUO TNG CUYKEVTPWONG Tou Stalupatog tou FeSOs . Na evtomioete autd ta Aadn, va ta
KaTaypAPETE OTOV TILO KATW TivaKa Kol vo SNAWGCETE yla tnv KABe mepintwon oe TL eldoug
odaApa Ba 06nyolce 0TOV UTTIOAOYLOUO TNG CUYKEVTPWONG Tou FeSO4 - BETIKO 1) apvNnTIKO.

(nov. 3)
NAGOZ Z,CDAAMA .
(BeTkd/apvnTIkO)
Jtado 1 Agv EEMAUVAV TO aKkpodUGLO TNE Tpoxoidag OETIKO
STASL0 2 ZEMAUVAV TNV KWVLKA d)LO’O\r] VF3 5[?(7\Upl0( T(?U ayvwoTtou (HEvouv 0TS
otayovidla ayvwotou pEoa)
TS0 3 gv EEmMAuvay To ?ld)U)VLO VIS §La)\uua lrou avvw?rou (apowvel T ApvnTIKS
AyvwoTo amno otayovidia vepou)

(e) Na g€nynoste ylati dev pmopet va xpnotponotnBel to vitpko ofu yia tnv ofivion tou SLaAUpaTOG
yLOL TNV TILO TTAVW OYKOUETPNON. (nov. 1,5)

To vitpikd o&u ,HNOs3, givai etmiong o&e1dwTikd, dpouv avraywvioTika oto KMnOa, atraiteital AiyoTEpOg

OYKOG PETPOU KOTA TNV OYKOUETPNOT), UTTOAOYICETAI IKPOTEPN CUYKEVTPWON AYVWOTOU Kal
odnyouuaacTe g€ apvnTIKO OPAAuQ.
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TEAOZ MEPOYZ B’
AKOAOYOEI TO MEPOZ I’
MEPOZ ': Na anavtioete otig epwtnoel 11 ko 12. KaBe opOn kat mARpng andvinon

BaBuoAoyeiton pe 10/100 povadec.

Epwtnon 11
Ye kevo doxeio oykou 1 L kal Bepuokpaciag 6 °C elodyovtat 4,48 L CO kai 5,4 g H20,

OMOTE Mpayuatonoleital n avribpaon:

CO(g + H20(g —=———— CO2(g) + H2() AH<O
META TNV amoKATAoTAoN TNG XNKLKAG LooppoTtiag n cuykévipwaon tou CO; gival 0,12 mol, evw n
Bepuokpaoia mapapével otabepn.
Noa urtoAoyioete:

(a) Tig moooTNTEG OAWY TWV OEPLWV OTNV KATAOTACN XNMLKAG LOOPPOTILAL. (nov. 4,5)
4,48 L CO =0,2 mol CO 5,4 g H20=0,3 mol H,O
CO (g) + H20 (g) CO2(g) + H2{(g)
ApxKa 0,2 0,3
Avtédpaoayv /
) —X —X +X +X
Mapaytnkav
XnUKn loopporia 0,2-x 0,3-x 0,12 +X
Epewvav 0,08 0,18 0,12 0,12 oellL
TeAKEG
, 0,08 0,18 0,12 0,12
OUYKEVTPWOELG
(B) Tn otaBepa xnuwkng tooppormniog Ke. (nov. 1)
[CO:.[H] 0,12.0,12
Kec= = =1
[CO].[H:0] 0,08.0,18
(y) Tnv armddoon, a, tng avtidbpaong. (nov. 1,5)

MepIopIoTIKOS TTAPAYOVTAG TO CO. OewpnTiKA TTOadTNTA TTPOIGVTOG = 0,2 mol
MpakTikA TToodTNTa TTPOIdVTOS = 0,12 Mol

0,12
Atrodoon, a= —— =0,6 11 60%
0,2

(6) N cuMANPWOETE OTOV TLO KATW Tivaka Iw¢ ennpealetal n otabepd Looppormiag, K kat n
anddoaon, a, TNC 1o avw avtidpaong, anod tn petafolin Kamowwv rmopayoviwv. (Avénon /

pelwon / kaptd petoBoln, XwpLg vo SIKOULOAOYNOETE TNV AAVTNON 00C). (nov. 3)
Napayovtag ItaBepa ooppormiag, Kc Anééoon, a
AuU&non Beppuokpaociog Meiwon Meiwon
AlOgnon mieong Kapio petoBoin Kapio petoBorn
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MpocBrkn COg,

Kapia petafoAn

Abénon

Epwtnon 12

Ano tnv enibpaon nepiooslag apatov StaAvpatog udpoxAwpikou of€og, HCY, o X ypappdpla
Kpapotog xahkoU — Pevdapyvpou (Cu/Zn), mapaxOnkav 2,24 L evog agpiou A, og K.2. lon pala ano
TO KpApa BepudavOnke pe mepioosla apatol StaAupatog vitplkol of€og, HNOs katl StaAuBnke

ANpw¢, eAeuBepwvovrtag 3,36 L evog axpwpou agpiou B og K 2.

(o) Na ypaete mola eivat ta aépla A kot B.

Aépio A: Hz
Aépio B: NO

(pov. 1)

(B) No ypQEeTe TIC XNULKEG EELOWOELG TWV AVTIOPACEWV TIOU avadEPOVTAL TILO TIAVW. (nov. 4)

(1) Cu + HC¢ —

(2) Zn + 2HC¢ — ZnCel2 + Ho

(3) 3Cu +8HNO3 — 3 Cu(NO3)2 + 2NO +4 H20
(4) 3Zn +8HNO3 — 32Zn(NO3)2 + 2NO +4 H20

(y) Na umtoAoyioete ta X ypOoppapLo TOU KPAHOTOC.

(nov. 4)

1molH,=22,4L
X1; 2,24 L
X1=0,1 mol H;

Ano avtibpaon 2

1 mol Zn - 1 mol H;
X2; 0,1
X2=0,1 mol Zn

ImolZn=65g
0,1 mol X3;

X3=6,5g7n

1 molNO=22,4L
X4; 3,36 L
X4=0,15 mol NO cuvoAka

Ano avtibpaon 4

3 mol Zn - 2 mol NO
0,1 X5;
X5=0,067 mol NO ywa Zn

YrioAoylopdg NO yua Cu

0,15 - 0,067=0,083 mol NO
yla Cu

Amo avtibpaon 3
3 mol Cu - 2 mol NO
Xe; 0,083
X6=0,1245 mol Cu

1molCu=635¢g
0,1245 X7;
X7=7,9 g Cu

ZUVOALKA YpOaUApLa KPAUATOG

6,5+7,9=14,4
14,4 g KpAUATOC
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(6) Na urtoAoyioete tnVv ekatootiaia katd pala ( % w/w) cuotoon Tou KpAOTOoC. (nov. 1)

2¢€ 14,4 g kpdpartog TrepiExovTal 6,5 g Zn kat 7,9 g Cu
100 g KpAPOTOG TTEPIEXOVTAl  X8; X9;

X8 = 45,14 % Zn X9 =54,86 % Cu

TEANOZ EZETAZHZ

Ol EIZHIHTEZ H ZYNTONIZTPIA

Kwotag Kwvotavtivou AvBodéoun MNoylatln B. A.
XpuotdaA\a =evodwvtog

O AIEYOYNTHZ

KYPIAKOZ KQXTEAZ
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