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XPHZIMA AEAOMENA

Z1a0epég 10VTIONOU: KcHscooH=1,8.10° KHcN=4,2.101° KHcooH=1,6.10"*
KHF=6,8.10% KNH:=1,8.10°
Fpappopoplakdg 6ykog agpiwv o€ Kavovikég ZuvBnkeg = 22,4 L

MAnpo@opicg yia aTOUIKEG NACES, TWV ATOUWY TWV OTOIXEIWV Ba BpeiTe oTOV
Mep1081k6 Mivaka TTou ETTICUVATITETAI OTO TEAOG TOU YPATITOU.

OAHIIEZ

e To e&eTaoTikd dokipio BadpoAoyeital pe EKATO (100) povadeg.

¢ Na atmravrijoeTte Kai Ta Tpia pépn A’, B KAI " TOY AOKIMIOY.

e Na ypAWeTe TIG ATTAVTOEIG COG OTO £EETAOTIKO OOKIiUIO, OTOV KEVO XWPO, HETA
atrd Kabe epwTnon.

e EmiTpémreTal n Xpron HOVO PN TTPOYPAMHATIOMEVWYV UTTOAOYIOTIKWYV
MNXOVWYV TToU PEPouV oPpayida Tou oxoAciou.

o Agv EMITPETETAI N XPION ONHUEIWOEWV OE OTTOINSATIOTE HOPPN.

o Acgv emTpérTETAI N XPHON 310pBWTIKOU UYPOU 1) S10pBWTIKNAG
TaIvViag.

e Na MeAETAOETE HE TTPOOCOXN TNV EKPWVNON TWV EPWTHOEWV Kal Vv
OTTOVTAOETE HE CAPRVEIA.

e Na ypagpere KAOAPA kai EYANAINQZTA.

e To €&eTAOTIKO dOKipIO atroTeAciTal atrd deKaES (16) oeAideg.

AEN OA AOOOYN ZYMINAHPQMATIKEZ OAHIIEZ '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) AivovTtal TTI0 KATW HPEPIKA XNMIKA OTOIXEIO KAl N NAEKTPOVIOKN dOUNON TwV ATOPWYV
TOUG, O€ UTTOOTIRAdEG. Ta OUPPBOAA TwV OTOIXEIWV DEV €ival TA TTPAYUATIKA.

A. 152 2s? 2p®

B. 1s? 2s2 2p® 3s? 3p*
I 1s? 2s?

A. 1s?2 252 2p°

E. 152 2s? 2p® 3s? 3p?

Na ypdwyeTe TTOI0/0 ATTO AUTA €ival:

Lo AHETOANO O e (pov. 1)
o METAANO O e (Mov. 1)
(B) Na ypdawete TNV nAekTpoviakr dOUNoN o€ TPOXIAKA:
i.  ZTn BepeALdN KATACTAON TWV ATOMWY TWV TTIO KATW OTOIXEIWV: (pnov. 2)
e S
e C
ii. 21N dleyepuévn KataoTaon Tou atépou Tou C. (Mov. 1)
Epwtnon 2
(a) i. Na utroAoyioeTe Tov ap1Bud o&eidwong Tou puwoeopou (P) OTIG TTI0 KATW OUCIEG.
(nov. 2)
3 HBP O o
P HS
P
D T ©
ii. Mola/eg atd TI¢ Mo TTAvVW OUTiES TOU PLWOPOPOU, UTTOPOUV va dPACOUV O€ XNMIKES
avTIOPACEIG TTOU CUMMETEXOUV, EITE WG AVAYWYIKES EITE WG OEEIDWTIKEG; (Mov. 1)

eAiba 2 amnod 16



(B) Na ypdayerte 11010/6G ATTO TIG TTIO KATW PETABOAES TTAPIOTAVEI/OUV avaywyr).
Na dikaiohoyrnoeTe TnNv ammadvinon oag, e Tn Bondeia Twv apiBuwy oeidwong.

(nov. 2)
i. NOsz + 4H" +3ec ——» NO + 2H20
i. Pb% +2Br — PbBn
jiii. 2HCL +2ec —> 2CL + H2
iv. H2S — S +2H" +2e
v. Ca +2¢e — Ca*
EpwTtnon 3
(a) Na uttoAoyioete Tn ouykévipwaon diaAupatog Ba(OH)2 pe tiur pH = 13 otoug 25°C.
(Mov. 2,5)

(B) Ta TapakdTw diaAuuara, £€xouv 0Aa ouykévipwon 0,1 M. Na ta ToTmoBeTr|oeTe KOTA
oelpd augavouevng TiuAg pH otoug 25 °C. (nov. 2,5)
KOH, HCOOH, NHs3, HNOg3, NaF
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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 (@) + O2 (@ — 2H20()
To 1110 KATW YPAPNUA TTAPICTAVEI TO EVEPYEIAKO dIAYPAUMA TNG TTIO TTAVW avTidpaong.

Evépyeia (KJ)

2H,0(1)

Mopeia avtidpaong "
(a) Na deigete oTO M0 TTAVW YPAPNUA: (pov. 1,5)
e Tnv Evépyela evepyotroinong (Ea) TNG avtidpaong.

e Tn petaBoAf Tng evBaATTiag (AH) Tng avtidpaong.

e Tnv Evépyeia evepyotoinong (Eq") Tng avtidpaong 2H20@q) —> 2H2(g) + O2 (g)
(B) Na xapakTtnpioceTte TNV MO TTAVW avTidpaon wg evooBepun ) e€wBepun.

Na dikaloAoyrnoeTe TNV aTTdvinon 0aG. (pov. 1,5)

(y) i. Na oxedidoete 01O TTI0 TTAVW YPAPNUA TNV KAUTTUAN TTOU TTAPIOTAVEI TV EVEPYEIOKN
METARBOAN TNG avTidpaong Pe TN XpAon KaTtaAuTn. (pnov. 0,5)
ii. Na e€nynoete Tov poAo Tou KaTaAUTn o€ hia XNUIKA avTidpaon. (pov. 1,5)

MEPOXZ B": Epwtnoeig5-10
Na amravrioere o€ OAeG TIG epwTHOEIS 5 - 10. KdBe 0pOR atrdvrnon BaduoAoyeital pe
10 povadeg (ouvoAo 60 povadeg).
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EpwTtnon 5

AivovTtal Ta 1o KATw Ceuyn XNMIKWY OUCIWV:
i. AgNO3@q Kkai Ba(NO3)2 (ag)
ii. NHaCl) kai (NH4)2CO3 )

iii.  NaNO3@q kar Mg(NO3)2 (ag)
iv. apaid H2SOs kai apaié HCL

(a) Na eionynOeite Eva avTidpacoTrplo, dIAPOPETIKO O& KABE TTEPITITWON, TO OTTOIO divel
EMPAVEG ATTOTEAEOUA POVO PE TN Mia XNUIKA oudia K&Be (euyoug. (pov. 2)

(B) Na ypdyete TO €u@AVEG ATTOTEAEOMUA YIO TO KABE (eUyOG ME TO TTPOTEIVOUEVO
avTIdOPaCTAPIO.

(Mov. 2)

(y) Na ypdawete TIC OXETIKEG XNMIKEG avTIOPACEIS TWV OUCIWV HE TA TTPOTEIVOUEVA
avTIdPACTRPIA.

(nov. 4)
i

(8) Z¢& TepiTTTWON TTOU KATA TNV TTPAYPATOTIOINCN TWV TTI0 TTAVW avTIOPACEWY EKAUETAI
a€pIO:

i.  Na ypdyete TTWG aviXVEUETAI TO AEPIO AUTO. ZTNV ATTAVTNOT OOG VA AVOPEPETE TO
avTI®PaCTAPIO TTOU Ba XPNOIKUOTTOINCETE KAl TO EUPAVES ATTOTEAET Q. (pov. 1)

ii.  Tn XNMIKA avTidpaon TTou TTPAYUATOTTOIEITAI KATA TNV AViXVEUON TOU AgPIoU.

(nov. 1)
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EpwTtnon 6
A. Aivetal n avtidpaon:  KMnOs + HC{ —> KC{ + MnCf2 + Cl2 + H20

2.€ KWVIKN @IAAn tTou trepiéxel 150 mL udaTikou diaAupatog KMnO4 0,1 M TTpooBEToupe

100 mL udartikou diaAUparog HCL 0,6 M.

(a) Na icooTabpioete TRV 1TI0 TTAVW XNMIK avTidpaon Pe Tn BonBeia Twy apiBuwyv
ogeidwong. (pov. 3)

(B) Na ypawete 10 Xpwpua 1Tou Ba £xel To TEAIKO dIdAupa, aImioAoywvTag TNV amravinon
0a¢ KAl KATaypd@ovTag TOUG ATTapaiTNTOUG UTTOAOYICHOUG. (pov. 3)
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B. Aivovral Tapakdtw ol XNUIKEG avTIOPAOTEIS | £wg i, Ol OTTOIEG €ival METATOTTIOPEVEG
TTpo¢ Ta degid. Na katatageTe Katd Bronsted — Lowry Ti¢ Bdoeig, CN-, SO4%", NH3 Kkai
OH- katda ogipd auéavopevng 1IoxUog. Na dikaloAoyAoeTe TNV attdvinonf cag. (Mov. 4)
I HSO, + NH, == SO,> +NH,’

ii. HCN + OH == CN +H,0

ii.  NH,” + CN == NH, +HCN

EpwTtnon 7
2€ Kevo doxeio dykou V gigdyovTal piviopyara o1drpou, Fe kal udpatuoi, H20, oToug 6 °C,
OTTOTE ATTOKABIOTATAI N XNUIKA I00PPOTTIA TTOU TTEPIYPAQPETAI ATTO TN XNUIKA £¢icwaon:

+ 4H AH >0

3Fe 20

Fe,O

+ 4H,0 4(s)

)

(a) Na ypaweTe TN HOBNUATIKA €KPPAOn TNG OTABEPAG XNUIKAG I00ppoTTiag, Ke, TNG TTIO
TTAVW XNMIKAG I00pPOTTIOG. (pov. 1)

(B) Na ypdayete oTta KevA TOU TTAPOKATW TTIVAKA, AV N TIMA TOU AVTIOTOIXOU HWEYEBOUG
augaveral, TTapapével oTaBepn f eAaTTwveTal, OTav KaTd TNV £€vapgn TG avtidpaong

TTPAYMATOTTOINGEI N HETABOAN TTOU TTEPIYPAPETAI OTAV TTPWTN OTHAN. (Mov. 6)
. . Taxutnta Atrédo0n
Eidog petaBoAng avTidopaong Ke avTidpaong
i. EAGTTWON
Bepuokpaaciag

ii. MpooBnkn kataAuTn

iii. MpooBnkn CaClz
(apudaTiko)

iv. Eloaywyrn Fe o¢
pop®n okdvng
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(y) Na dikaioAoynoeTte TNV a1TAvTnor oag yia TN JETABOAR iii. 010 epwTnua (B). (Mov. 3)

EpwTtnon 8

A. Na dikaloAoyATETE TIG TTIO KATW 0PpBEC ONAWCEIG.
i.  H Ty Tou pH udaTtikou dioAupaTog aoBevoug otEog HX 0,01 M oToug 25 °C eival

MEYaAUTEPN aTTo 2. (Mov. 1,5)

ii.  TatAypara Tou NaNOs Gyouv To NAEKTPIKO peUua. (pov. 1,5)

B. (a) Aivovtal o K&tw pepikG Celyn SloAupaTwyY. Na YpAWETE v UE TNV AVAUEIEN TwV
OIOAUMATWY KABE CeUyoug oxnuaTiceTal ] 6 oxnuUaTiCeTal pUBPIOTIKO dIGAUUQ.

(pov. 2)

i. 100 mL NaOH 0,1 M pe 200 mL CH3COOH O, 1M ...,

ii. 100 mL NaCN 0,2 M ue 200 mL HCN 0,IM e,

iii. 100 MLHNO30,1 Mpue50 ML NH30,1 M e

iv. 200 mLHCOONa 0,1 Mue100 mLHCLO,IM ..

(B) Na utroAoyioete Tnv TIuA Tou pH TOU SIOAUPATOG, TTOU TTPOKUTITEI ATTO TNV AVAMEIEN
TwV OI0AUPATWY Tou {eUyoug iv oToug 25 °C. (Mov. 5)
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Epwtnon 9

To 1o KATW ypa@nua TTapIoTAVEl TNV KAPTTUAN oykopéTpnong 20 mL diaAupaTtog NHs X M, pe
WETPO dIGAUpa HCL W M.

12 10,93
T 10 ~ }
2 “"“\
& |
4
2 \L—=h“_
0

0 5 10 15 20
V (mL) HC{ —>

(a) Na uttoAoyioeTe TN HOPIAKOTNTA:
i. XM Tou diaAUpaTog NHs (nov. 1,75)
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ii. W M Tou dioAUpaTtog HCY (nov. 1,75)

(B) Aivovtai o1 deikteg A, B kai ' pe otabepéc 1ovtiopou 105, 1077 kai 10-° avrioToixa.

i.  Na utroloyioeTe TNV epydoiun ¢wvn KaBevog atrd Toug TPEIG OEiKTEG.  (MOV. 2)

ii.  ATO Toug OcikTeg A, B kai I va emIAéEeTe TOV KATAAANAGTEPO yia TRV TTIO TTAVW
oykouéTpnon. Na dIkaloAoyAOETE TNV ETTIAOYI OOG. (pov. 1,5)

(y) Na ypdayete dUo AGBN, (ekTdG atrd €TTIAOYN OEIKTN) TTOU UTTOPEI va Yivouv KATA TNV
TTopEia TNG oykopETPNOoNG. To éva AGBog va odnyei o€ apvnTIKO OQAAPA Kal TO AANO O€
0eTIKO o@dApa. Na e¢nynoete Tnv atrdvinon oag. (nov. 3)
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EpwTtnon 10
2e Kevod KAeloTo doxeio dykou 2 L eiodyovtal 5 mol NO kai 3 mof Clz. To peiyya agpiwv
BepuaiveTal oToug B °C, oTTdTE atToKaBioTaTal XNMIKN 1I00pPOTTIa CUMOWVA UE TNV XNUIKA

WU oNOy, + Cl, == 2NOC!

9

¢ katdoTaon XNUIKAS IcoppoTriag To doxeio Tepiéxel 2,2 mol NOCH.

(a) Na uttoAoyioeTe:
I.  TIG OUYKEVTPWOEIG OAWV TWV OUCIWV OTNV KATAOTACN XNUIKAG ICOPPOTTIAG.

(pov. 3,5)
ii. TN oTOBEPA XNUIKAG I00PPOTTIag aToug O °C. (pov. 1,5)
iii. TNV % amdédoon Tng avtidpaong. (pov. 3)
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(B) Na ypdawere av Ba petaBAnBei n Béon TNG XNMIKAG 100PPOTTIOG KAl TTPOG TTOIx
KateuBuvon, av Yeiwbei o dykog Tou doxeiou o oTaBepn Bepuokpaaia.
Na dikaloAoyAOETE TNV ATTAVTNOT 0AG. (Mov. 2)

MEPOXI'": Epwtioeig 11-12
Na amravroete o€ OAEG TIG epwTROEIG 11-12,
Kda0g opOn amravrnon BaBpoAoyeital pe 10 povadeg (cuvoAo 20 povdadeg).

Epwtnon 11

2€ pNaBnTéc TG B Aukeiou 666nke udatikd didAupa (A) TTou TTEPIEiXE VITPIKO WOAUBSO,
Pb(NO3)2 kai wvitpikdé weuddpyupo, Zn(NO3)2. Znmlnke ammd Toug pabntég va
TTPOCBIOPICOUV TIG CUYKEVTPWOEIG TWV OUO OUCIWY TOU JIOAUNOTOG.

O1 yadbntég akoAouBbnoav Tnv 1o KATW TrEIpapaTikr diadikaaoia:

> Zg 100 mL dioAUuatog A mpdobecav  didAupya HCL 2 M, TrpayuaTtotroifénke
TARPNG avTidpaaon, omréTe kataBubioTnke iCnua palag 8,34 g.

» Z& GAa 100 mL Tou diaAupatog A TpdoBeocav Trepicoela dIaAUuaTog NHs, o1roTe
kataBuBioTnke iCnua palag 11,19 g.

2eAiba 12 amno 16



(a) Na ypAweTe TIG XNUIKES ECI0WOEIG TWV AVTIOPACEWY TTOU TTPAYUATOTTOINBNKAV OTIG TTIO0
TTAVW TTEIPANATIKES OIOBIKATIEG. (Mov. 4)

(B) Na utroAoyioete TIg ouykevTpwoelg Tou Pb(NO3s)2 kail Tou Zn(NOs)2 010 didAupa A.
(pnov. 4,5)
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(y) Na utrohoyioete Tov Oyko Tou dioAUpyatog HCL 2 M TTou amraitiénke yia TTARpEN
avTtidpaon 100 mL Tou diaAuparog A. (pov. 1,5)

Epwtnon 12
A. Aivetal n avtidpaon: Agy + XBg —> [(g

To 1Mo K&Tw ypd@nua TTAPICTAVEI TN METABOAN TWV CUYKEVTPWOEWVY TwV ouciwy A, B

Kal [ o€ ouvapTnon JE TOV XPOVvo.
3

1 = -I-I-I__>\ I8!

0 | | | i
o 2 4 =] Et — 5 10

(a) Na ypdawete tToia KAUTTUAN QvTIOTOIXEI O0€ KABE oucia KaBwg Kai TNV TIUAR TOu
ouvteAeoTn X TNG TTI0 TTévw avTidpaong. Na dIKAIOAOYNOETE TNV ATTavinor Oag.
(Hov. 4)
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(B) Na utrohoyioete Tn géon TaxuTnNTA TNG AVTIOPAONG YIA TO XPOVIKO dIdoTNUa 2 — 4 S.
(pov. 1)

B. Na xapaktnpioeTe TIG TTI0 KATW dNAWOEIS WG 0pBEG 1 AABOG Kal va dIKAIOAOYNOETE TIG
QATTAVTACEIG 0AG, YPAPOVTAG TIG KATAAANAEG XNUIKES AVTIOPATEIG.

i. To didAupa udpoteldiou Tou Bapiou,Ba(OH)z, ytTopei va xpnoigotroinBei yia
TNV avixveuan Tou dlogeidiou Tou avBpaka, CO:x. (nov. 1,75)

ii.  HBpwuoBbupoAn atmokTd xpwua TTpacivo o€ udaTiko didAupa NH4NOs.
(Mov. 3,25)

TEAOZ ESETAZHZ

H AieuBuvTpia

20@poUAa 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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