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OAHlIEZ

- Na ypa@eTe HOVO PE PEAQVI XPWHATOG UTTAE.
- ATtrayopeueTal n xprion d10pBwTIkoU uypou 1} dIopBWTIKAG TaIVIOG.

- Na ypA@eTE TIG ATTAVTHOEIG 0OG OTO £CETACTIKO OOKI[IO, OTOV KEVO XWPO META ATTO

KABe epwtnonN.

- To €&eTaoTIKO doKiplo Babpoloyeital pe ekatd (100) povadeg kal atroTeAeiTal aTTd Tpia

Mépn A, B kai .
- Na aTravTioeTe Kal oTa TPia YépN.

- 210 TEAOG TOU OOKIpiou etTiouvaTtTovTal 0 [MepPIodIkOG lNivakag Twv OToIXEIWV
Kal TTpoxelpn oeAida, Ta otroia dev TTPETTEI va apalpeBoUv atrd 10 SOKIUIO.

To €¢eTAOTIKO doKipIo atroTeAsiTal atrd dwdeka (12) oeAideG.

XPHZIMA AEAOMENA

KHE = 6,8 x 10

ZXETIKEG ATOUIKEG MACEG (Ar):  ATTO TOV TTEPIOBIKO TTiVOKA TTOU ETTICUVATITETAI

>T1a0epéC NAEKTPOAUTIKAS SidoTaong oToug 25 °C: KcHacooH = KNH; =1,8 x 107

KAigyoka 0paoTIKOTNTOC

K Na Ba Ca Mg Al Zn Fe Pb (H) Cu Hg Ag Pt Au
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MEPOZ A': EPQTHZEIZ 1-4
Na atravtioeTe o€ OAEG TIG EpwTNOEIG 1 - 4.
KaBe opbn atrdvrnon BaBuoAoyeital pe révre (5) povadeg (0UvoAo 20 povadeg).

EpwTtnon 1
A. a) Na avo@épeTe TI HEAETA N Ogpuoxnueia.

B. Aivetai n avridpaon: Hyg + Clygy — 2HCl (qy AH=-184KJ

a) Na dnAwoete av gival e§wBepun 1 evodBepUn dIKAIOAOYWVTAG TNV aTTavinor 0aG.

B) Na oxedidoeTte 10 evepyelakd TNG diIdypauua.

Epwtnon 2
A. a) Na dnAwaoeTe Tov TTapdyovTa TTou eTTNEEACEl TNV TaXUTATA TNG avTidpaong OTIg
akOAOUBEG TTPOTACEIG:

i. Ta @dpuoka Ta ATTOBNKEUOUNE O OKOUPEG PIAAEG.  ovvvvrvviiieeeeeaneeeneenanenen
ii.  KOPPATI EUAOU O€ TTPIOVIBIA KAIYETAI TTIO YPAYOPA.  covveeeeeeeeeeeeeeieeeee e
iii.  Ta @pouta WPINAZOUV TTIO YPAYOPA TO KOAOKQIPL. weveeevveeriiieeieeeeeieaaanans

B) Na dikaioAoynoe€Ig TRV aTTAvTnot) 0ou PJOVO OTO il



B. Na tnv Tapakdtw avtidpaon PpEBnKE OTI KATTOIA XPOVIKI OTIYUN t n TaxUTnTa oXNUATIOUOU
NG NH3 €ival, Uyys = 0,01mol/Ls.

Nag +  3Hzyg —> 2NHs(g)

a) Na ypawete TNV ékpacn tTou divel TNV TaxuTNTa TNG TTIo TTAVW avTtidpaong, Je BAacn Tn
METABOAR TNG CUYKEVTPWONG OAWV TWV OUCIWV. (u. 1,5)

B) Na BpeBouv Tnv idia XpovikA OTIYUN: (u. 1)

i.  nTaxuTnta TNG avtidpaong,
ii. nTaxuTtnTa KatavaAwong tou Ho.

Epwtnon 3
a) Moiol givail o1 4 kKBavTikoi apiBuoi (ovouacia kal GUPBOAO); (M. 2)
B) Na oUuUTTANPWOETE TOV TTIO KATW TTiVOKA: (u. 1,5)
YmrooTiBada /4 ApIBUSS TPOXIOKWYV
s
p
d
y) Na ypdyete Ta Tpoxiakd yia Tn L oTifdda. (u. 1)

0) Na ypdweTte TNV nAekTpoviakr dour Tou acBeoTiou Ye TNV HEBODO TWV TPOXIAKWV. (u. 0,5)



EpwTtnon 4
A. Na xapakTtnpioete wg opOEG N AavlaopEVES TIG akKOAOUBEG TTPOTACEIG, divOVTaG OUVTOUN

ggnynon. (M.15+1+1)
a) Yoatiko didAupa NaCl Trapouciddel NAEKTPIKE AYWYIMOTNTA. (cevveereeeiieneennnn. )

B) Aivovtal Ta aoBevr] o&éa HX kai HW. Z1oug 25 °C éxouv otabepéc didoTtaong 10 kar 107

avtioToixa. To HX gival ioxupdtepo atmd 710 HW. (covvvvevvvenennnnnn. )

B. Aivetal didAupa 250 mL udpoéeidiou Tou vartpiou (NaOH) 0,4M.
Na uttoAoyiocete TTOOQ ML vepsd TTPETTEI VO TTPOCOECOUNE OTO MO TTAVW SIGAUNA, WOTE N
MoplakdTNTA Tou VEoU dlaAUpaTog va yivel 0,08 M. (u. 1,5)

MEPOX B": EPQTHZEIZX 5-10
Na atravtiioete o€ OAeg TIG epwTnoEIg 5 - 10.
Kd&Be opbry amrdvinon BabpoAoyeital pe déka (10) povadeg (cUvoAo 60 povadeg).

Epwtnon 5
A. Aivovtal Ta dAaTQ:

(NH4)2804 (NH4)2C03 N3.2CO3 C&(NOs)Z CaCOg NH4N03

a) Moio a1éd Ta Tapatmavw GAata avTidpd T16oo pe didAupa HCI 6oo kai pe didAupa NaOH kai

EAEUBEPWVEI QEPIO; w.vvirieiiiiieaennns (u. 0,5)
B) Moia €ival TA TTAPAYOPEVA QEPI; o.vneiriieei e iieieiies eeeteeeee e eeaeenenns (M. 1)
Y) Na ypAWeTe TIG XNUIKES ECICWOEIC TWV QVTIOTOIXWV AVTIOPATEWV. (M. 2)



0) Mwg avixveuoaue Ta TTapayoueva agpia 0To EPYACTAPIO;
Na ava@EépeTe TA TTEIPAPATA TTOU KAVAUE KAl VO YPAWETE TIG OXETIKEG XNMIKESG EEIOWOEIG, OTTOU
QUTEG TTPAYUATOTTOIRBNKAV. (M. 3)

B. Z& dokigaoTikd owAnva TTou TTePIEXEl TTUKVO dIGAUpa HNO3 TpocBéToupe piviopaTta XaAkouU.
Na ypdweTe OAEG TIC TTAPATNPACEIS TTOU Ba KAVOUME KATA TNV EKTEAECN TOU TTEIPANATOG,

divovTag Kal TN OXETIKN XNMIKA £¢icwon TG avTidpaong TTou TTPAYHATOTTOIEITAl. (M. 3,5)
EpwTtnon 6

A. Na egnyioerte:

a) Ti gival oI ap@idpopes avTIdOPACEIG KAl TI Ol TTOOOTIKEG 1 OAIKEG avTIOPACEIG; (M. 1)
B) T ovopaloupue arddoaon auidpoung avtidpaong; (u. 1)
y) MNaTti n xNUIKn 100ppoTTia XapakTnPiZeTal WG dUVAUIKN I00PPOTTIq; (u. 1)

Fe304(s) + 4H2(g) AH<O0

a) Na egnyfoeTe TG Ba eTTNPeacBei n B€0N TNG XNMIKAG 1I00pPOTTIOG OTAV YiVOUV O TTApaKATW
METARBOALG:

—
~—

B. Aivetal n xnuikn 10oppotria:  3Feg) + 4H20(g)

i. Meiwon Tng Trieong (M- 1)



iii. Mpoao®nkn Hy) (b 1)

y) MNa TV TTapatrdvw au@idpoun avtidpaon, va eEnynoeTe TTWG ETTNPEAZETAI N ATTOSOCT) TNG

Kal TTWG N TIMA TNG OTABEPAC XNMIKNAG 1I00pPOTTIOG TNG, ME PEiwaN TNG BepPoKpaaiag. (b. 2)
Epwtnon 7

A. Na utroAoyioete Toug A.O. TwWV UTTOYPOUMICHEVWY OTOIXEIWV: (M. 1)
G) KzQzO4 ..............................................................................................................
B) HP O i,
B. Na Bpeite TOUG CUVTEAEOTEG TWV TTI0 KATW 0&EIB0AVAYWYIKWY AVTIOPACEWYV Kal VO

KaBopioeTe TO 0EEIBWTIKG KAl avaywyiké ocwpa o€ KABe avtidpaon. (M. 6)
G) SO, + HNO3 —> H>,S0, + NO,

OCEIBWTIKS: ..o, AVOYWYIKO: ..o,

B) CuO + NHs3 —> Cu + N> + H,O

OCEIDWTIKO: .., AVOYWYIKO: ..o

Y) KBr + H,SO, — > Br, + SO, + K>SO, + H,O
OCEIBWTIKG: ..o, AVOYWVYIKO: ..ot



I". Aivovral dloAUpaTa TwV 1110 KATW AAATWV:

NaN03 KF CH3COONH4 NH4C|

Epwtnon 8

A. Zg opada pabnTtwy 660nkav TEooegpa Ceuyn XNUIKWY ouciwv X, W, Z kai Q. Toug {nTrbnke
va €10nynbouv éva avTiIdpacTrpIo yia TN dIAKPIoT TwV dUO ousiwy o€ KABe (euyog. H opdda
€10NyNONKe Ta avTI®PACTHPIA TTOU KATAYPAPOVTAI OTOV TTIO KATW TTiVAKA:

Zeuyn XNMIKWYV OUCIWV AvTidpaoThpia
X | AgNO3 (aq) Kai Ba(NO3)z (aq) d1GAupa HCI 2M
Yy CH3COONas) kal NaxCOgzs) O1dAupa KOH 2M
Z | Ags) Kai o Alg d1dAupa H,SO4 2M
Q | Pb(NO3); (ag) kal AI(NO3)3(aq) | Trepicceia diaAupatog NaOH 2M

a) Na dnAwoeTe o€ TTola {eUyn PTTOPEI va Yivel N OIAKPIOT TWV OUCIWV PE TO avTIdOPACTAPIO
TTOU €I0NYABNKAV 01 JaBNnTEG. (u. 1)

B) MNa ta {euyn TTou Ba ONAWOETE, VO YPAWETE:

I. TO EPPAVEG ATTOTEAECUA TTOU B TTAPATNPEACOUUE PE T TTPOTEIVOUEVA avTIOPACTAPIA. (M. 2)

il. TIG AVTIOTOIXEG XNMIKES ECICWOEIC TWV AVTIOPACEWY TTOU TTPAYHATOTTOIOUVTAIl PE TA
TTPOTEIVOUEVA AVTIOPACTAPIA. (M- 3)



B. a) 2mnv 1Mo KATw XNUIKA £§icwaon va uttodeigeTe Ta culuyr) {euyn o¢éog — BAong Katd
Bronsted—Lowry: (b. 2)

H,S0,4 + H,O p— HSO,4 + H30+

B) Na CUPTTANPWOETE TOV TTIO KATW TTiVAKA TTOU TTEPIEXEI Ta ouluyr) euyn 0&éog — BAonS KaTd
Bronsted—Lowry: (M. 2)

Fuluyéc ogu NH, " HF

2uCuyng Baon NO3’ HS

EpwTtnon 9
A. Na uTrohoyioeTte T poplakdTnTa SiaAipatoc NaOH ue pH=12, aTtoug 25 °C. (u. 1)

B. Na utroAoyioete, otouc 25 °C, 1o pH:
a) AloAupatog H,SO4 0,01 M (. 1)

B) AiaAupatog CH3COOH 3 % k.o. (M. 2)

y) AlaAUpatog Tou Ba TTpokuwel atrd Tnv avaueign 100 mL diaAupatog NaOH 0,04 M kal
200 mL diaAUparog CH3;COOH 0,03 M (M. 6)



Epwtnon 10
A. Na ggnyfioete Tn dlagopd TNG TTOIOTIKNG avAAuoNG ATTO TNV TTOOOTIKA avaAuon. (M- 2)

B. H 1m0 K&Tw KautUAn €5oudeTEPWONG avagEpeTal oTNV oykouETpnon 20 mL diaAupaTog Tou
o¢éog HA, trou trepiéxel 0,01 mol Tou og€og, pe didAupa NaOH 0,4 M.

A /,.-———————
24 [
;
pH ‘;
+ . 1

X mL NaOH

ZnTouvral:
a) Na uttoAoyioerTe:

i.  Tn popiakdTNTA TOU SIAAUPATOG TOUu 0&Eog HA (M. 1)
ii.  TamL Tou diaAupaTtog Tou NaOH, Ta oTroia avTioToiXouv oTnv TiuA X (M. 1)
iii.  Tn otabepd didotaong Tou o&og Ko (M- 2)

B) Moiog atd Toug yvwoToug deikTeg (NAlavlivn MO, 1} eaivoAopBaAgivn D), cival o
KAataAANAoG yia TNV 1m0 TTAvw oykouETpnon; Na dIKaloAOyAOETE TNV ATTAvTnor 0aG. (M. 1)



y) Na ggnynoete TANpwg Tws Ba £TTnNEealoTav 10 ATTOTEAECUA TNG OYKOUETPNONG (BETIKO N
apvnTIKO OPAAUQ) av:
. N KWVIKM @IAAN ¢eTAevoTaV PE TO DIGAUMA TOU OEEOG. (M. 1,5)

il.  KATA TN METAPOPA TOU AYVWOTOU E TO CIPWVIO EIXAUE ATTWAEIQ OTAYOVWV. (M- 1,9)

MEPOZ I'': EPQTHZEIZ 11 -12
Na atravtioete o€ OAEG TIG epwTroElg 11 - 12.
KaBe opbry atrdvrnon BaBuoAoyeital pe déka (10) povadeg (ouvoAo 20 povadeg).

EpwTtnon 11
O¢&Aoupe va TTPoadlopicoupE TNV KaBApOTNTA CIBEPEVIOU CUPPATOG, dNAAdK TV
% TTEPIEKTIKOTNTA O€ KABAPO PETAAAO.

AlaAUoupe TTARPWG 2,45 g atrd 1o ouppa o€ apaid diIdAuPa Bekou 0§E0G Kal CUPTTANPWVOUUE
TO SIGAUUA PE QTTOOTAYMEVO VEPO PEXPI Oykou 250 mL (AidAupa A).

Oykouetpoupue 10 mL a1rd 10 didAupa A pe TiTAodotnuévo didAupa KMnO,4 0,02 M otnv
TTapouaia BeIkou 0gEog.

Kdavape TPEIS OYKOMETPNOEIG AKPIPBEIaG e Ta AKOAOUBQ ATTOTEAECUATA TOU PETPOU:

MpwTtn AelTEPN Tpitn
OYKOMETPNON | OYKOUETPNON | OYKOPETPNON
TeAIKR €vOeign 17,3 mL 31,3 mL 45,2 mL
ApXIKN €VOEIEN 3,2 mL 17,3 mL 31,3 mL
Zntouvrat:
a) Na ypayeTe TIG XNMIKEG EEICWOEIC TWV AVTIOPATEWY TTOU AVaPEPOVTAI TTIO TTAVW. (b. 2)

B) Na utroAoyioeTte TOV I000UVANO OYKO TOU PETPOU KOl OTH CUVEXEIQ VA BPEITE TN HOPIAKOTNTA
Tou SlaAUpaTog FeSO,4 dikaloAoywvTag TTARPWGS TV ATTAVTNOT 00G. (M. 3,5)
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y) Na Bpeite Téoa ypauudpia Fe epiéxovral oto didAupa A. (M- 2,5)

0) Na utroAoyioete TNV % kKaBapdTNTa TOU CUPUATOG OE TidNPO. (M- 1)

€) Na €EnyNOETE YIOTi OTIG OYKOPETPAOEIG UTTEPUAYYAVOUETPIAG DEV XPNOIKNOTTOIOUUE DEIKTEG
OTTWG OTIG OYKOUETPNOEIG EEOUDETEPWONG. (M. 1)

EpwTtnon 12
A. g doxeio dykou 2L eiodyoupe 56 g N, kal 64 g O,. To peiypa BeppaiveTal, OTToTE
aTtrokabioTaral IcopPOTTia CUNPWVA YE TNV avTidpaon:

—
Nag + Oz -~ 2NO() Ke=9
Na uttoAoyioBouv:
a) O1 TToodTNTEG TWV AEPIWV OTN KATACTOOT I00PPOTTIOG. (u. 5)
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B) H amédoon Tng avtidpaong. (M. 2)

B. 2¢ doyeio oykou 1L gicayovtal 3 mol agpiou X kal 2 mol agpiou W, Ta otroia avtidpouv
oUPQWVa JE TN XNMIKN e€iocwon:

4Xg + Wog —> 2Qq
Metd atmmé 10 min oto doxeio repiExeTal 1 mol Tou Q.

Zntouvrat:
a) Me 1n BonBeia Trivaka va BpeBouv ol TToodTNTES TWV agpiwv X kKal W Tn XpOVIKr oTIyuni

t =10 min. (u. 2)
B) Na uttoAoyioete Tn péon TaxUTNTA TNG AVTiIOPAONG TO XPOVIKO didoTtnua 0 - 10 min. (M- 1)

TEAOX EZETAZITIKOY AOKIMIOY
O eionynTAg O AieuBuvTAg

2Taupog Kovtoyidvvng

AAEENG NTiokog
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Mpoxeipn ZeAida
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