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OAHIIEZ:

. To g€etaotiko dokipto anoteAeital cuvoAlkd and 13 oeAidec.

Katoxn kivntol tnAedpwvou ooduvapel pe doAicuon.
Anayopegvetal n xprion 610pOwTtikol UALKOU.

Agv eTutpénetal va ypAdETE e LOAUPL TAPA POVO E HITAE TTEVVAL.
Aev eTutpénetal va daveileote oTldAMOTE aAno cUPLAONTEG oag.

NOURWNE

odpayida tou oxoAsciov.

Ta otolxeia Twv padntwv va ypadtouv povo otnv npwtn ceAida, otov eL8KO XwWpPo.

Ertpénetal n Xprion N nMPoypopati{OEVNG UTTOAOYLOTIKAG LNXOVAG, TIOU GEPEL TN

XPHZIMA AEAOMENA

Knis = 1,8 X 10°,  Kecnscoon = 1,8 X 10°,  Kpcoon = 1,6 x 107

2xeTikéc Atopikéc Madlec (Ar): H=1, C=12, 0O=16, S=32, K=39, Fe=56

Zeipda dpaoTikéTnrag: Mg Fe H
Au¢non dpaocTIKOTNTAG

Dopria:
1+ 2+ 3+ 1- 2-
Na, K, Ag, H, Ba, Ca, Mg, Pb, Cu, | Fe Cl, OH O, CO;3,
NH4, N03, Fe SO4




MEPOXZ A’: EpwTtiosig1-4

Na atravTiioeTe o€ OAeg TIG EpwWTAOEIG 1- 4.

H ka0e epwTtnon BaBuoAoyeital pe 5 povdadeg (oUvoAo 20 povAadeg).
Epwtnon 1

a) Na ypaweTte Tov OyKo Tou OIGAUPATOG TTOU BPICKETAI OTO TTI0 KATW OOXEIO ME
BAON TO OXAMA: e, (1 pov.)

B) Ze 350ml diaAupatog udpoteldiou Tou kKaAliou (KOH) trepiéxovral 5g KOH. Na
uttoAoyioeTe TNV poplakdTnTa (M) Tou diaAuuaTog. (1 pov.)

y) Na uttoAoyioeTe Tov Oyko dlaAupatog udpoxAwpikou o&Eog, HCI, 2M , TTou

arrauteital yia nv mapackeur) 500ml diaAupatog HCI 0,25M. (1 pov.)

0) Ze 200ml diaAupaTtog udpoxAwpikou ogEog HCI 1M mmpooBétoupe 150ml vepou. Na
UTTOAOYIOETE TN JOPIOKOTNTA TOU VEOU DIOAUMATOG. (2 pov.)



Epwtnon 2
A. a) Na oupTTANpWOETE TOV TTAPAKATW TTiVAKA PE TIG OUCuyeiG BACEIG TTOU AEITTOUV:

Sufuyégolu | HiO™ H,SO0, HCN HCO3 -

2UGuyng
Baon

(2 pov.)

B) Atré Tig TrapaTtrévw ouluyeic BAoelg, va eTIAEEETE OOEC UTTOPOUV Va dpdcouv Kal

wg o&éa (kard Bronsted-Lowry) oe KATGAANAO TTEPIBAAAOV. (1 pov.)

B. Aivetal n Bepuoxnuikni egicwon:

CO(g) + Hzo(g) \_—\ CO, () + Hz(g) AH <0

2TOV TTI0 KATW TTiVAKA, VA YPAWETE (XWPIG va £ENYNOETE) TTWG £TTNPEAZETAI (QUEAvETQ,
MEIwvVETal, 1 dev NETABAAAETAI) N OTABEPA XNUIKAG I0oppoTTiag, K, kal n amédoon, a,
TNG 1Mo TTAvw avTidpaong, 6Tav YETABAANOVTAI OI TTI0 KATW TTOPAYOVTEG:

(2 pov.)

Mapdyovrag Tou 2100Epd XNMIKAG Amrédoon (a)
MeTABAAAETOI iIcoppoTriag (K.)

Augnon
Bepuokpaaiag

MpooBnkn
CO)




Epwtnon 3
a) Na ypayeTe TIG EI0WOEIG TWV AVTIOPATEWV dIA0TACONG — IOVTIONOU TWV TTAPAKATW
OUCIWYV OTO VEPO, Kal

B) va uttoAoyioeTe TN POPIOKOTNTA TWV OIAAUUATWY TOUG:

i. Ba(OH), pe pH=13 (1,5 pov.)
i. HCl  pe  pH=2 (1,5 pov.)
iii. NHs ~ pe  pH=11,5 (2 pov.)



Epwtnon 4

Na cUPTTANPWOETE Kal va dIOPBWOETE TIG TTAPAKATW XNUIKES AVTIOPACEIG:

Av n avTtidpaon d¢ev yivetal, va BAAete éva X atn B€on Twv TTPOIOGVTWV.

a) Ca(OH)z@qp + HNOz@y) — »

B) Ba(NOs)2aqg + HCl@y) —

Y) Mg (s + H2SOs@aq —

0) Na,CO3z¢s) + HClagy —

£) AgNO3 aqy + HCl@a) —

Mépog B': EpwTtiosig 5-10
Na amravrioeTte o€ OAEG TIG EpwWTAOEIG 5- 10.
H kafe epwtnon BabuoAoyeital pe 10 povadeg (cUVoAo 60 povadeg).

EpwTtnon 5
A. Aivovtail o1 evBaATTieg Twv deopwyv (AHg) oe KJ/mol:

H-H =436, H-F=566, CI-Cl=242, F-F=158, H-Cl=431

Na uttoAoyIoTOUV 01 EVBOATTIEC TWV aVTIOPACEWV:

a)Hz@g + Fog ——> 2 HF(

(5 pov.)

(4 pov.)



B. a) Aivovtal 1m0 KATWw udaTikd diaAupara idlag JoplakdTNTAG Kal Ol TINEG
pH=1,5,7,8,13:

Ailohvpatra | HCOONa HCI CH3COONH, | CH3COOH NaOH

pH

Na ypdyete TNV TIUA pH TTOU AvTIOTOIXEI 0€ KABE dIGAUUA, GTOV TTIO TTAVW TTiVAKA.

(2,5 pov.)

B) Na ypdawete Tn xnuIkn avtidpaon udpdAuong Tou dAarog HCOONa.

y) Na dikaioAoyAoeTe TNV T pH TTou €MAEEQTE yIa TO UBATIKG OIGAUPA TOU O&IKOU

appwviou, CH3COONHa,. (3 pov.)

EpwTtnon 6
A. Na ypayeTe o101 a1rd Toug akOAoUBoUG ouVOUACHOUG BIGAUMEVWY OUCIWY OTO
vepd divouv puBuIoTIKO didAupa; (Eviog TrTapevBécews n avaAloyia mol). (4 pov.)

a) HCl — CHsCOOH B)NH.Cl—NHs  y) NaCl— HCl
8) CHsCOONa - CHsCOOH  €) NaOH —HCl  oT) NaOH - CHsCOOH (1:1)
) NHz — HCI (2:1) n) CHsCOOH — NaOH (2:1)

B. a) Na utroAoyioeTe TOUG apiBuoUg 0&eidwong TwV UTTOYPANPIOUEVWY OTOIXEIWV OTA

170 KATW: (1 pov.)
KoSOs4 e HCIO, ............
MnO.Y ...l HPO3?% ............




B) Aivovtai o1 10 KaTWw o&e1doavaywyikEG avTidPAOEIG:

FeCl, + SO, + HCl ___, FeClz + S + HyO 0CeBWTIKO: .........
AVAYWYIKO: ..........

(2,5p0v.)
HBr + MnO, ——» Bry + MnBr; + H,O OZEIOWTIKO: .........
AVAYWYIKO: ..........

(2,5p0v.)

i. Na Bpeite TOUG CUVTEAEOTEC TWV AVTIOPACEWY, Kal
ii. va OpioEeTE TTOI0 €ival TO OEEIBWTIKO KAl TTOI0 TO AvVAYWYIKO CWUa €

KAO¢ TrepiTITLWON.

EpwTtnon 7

A. Na TTpoBAEWYETE TNV AYyWYINOTATA TWV TTI0 KATW (MIKER, MEYAAN 1) KaBdAou
aywyiuétnTa) divovtag Kal TIG KATAAANAES £EnyNOEIC.
a) S1IaAUPATOG XAWPIOUXOU KAAIOU, KCl & L .,

........................................................................................... (2 pov.)
B) d1aAUpaTog 0gIKoU 08€0G, CH3COOH & ... i
........................................................................................... (2 pov.)
y) 0TEPEOU UdPOLEIdiou Tou vaTpiou, NaOH : ...
........................................................................................... (2 pov.)



B. a) Na ypdayerte tro10/1m010 A1TO TA TTAPAKATW SlaAUPaTa aAdTwy divouv i¢nua av
S1dAupa udpoeidiou Tou vatpiou, NaOH, TTpooTeBei 0 auTd;

i) AiGAupa NapSOq4 i) AilGAupa KoCOg3 i) AiGAupa FeSO,

iv) AiGAupga Cu(NO3),

..................................................................................................... (2 pov.)
B) Na ypAyeTe TIG QVTIOTOIXEG XNMIKEG EEICWOEIG : (2 pov.)
EpwTtnon 8
a) Na ava@EpeTe TEOOEPEIG TTAPAYOVTEG TTOU ETTNPEACOUV TN METAPBOAR TNG
evBaATTiag (AH) upiag avtidpaong. (4 pov.)

B) Aivetanl n BepuoxnuIKA gicwon :
CHq4 @ T 20, (@ ——> CO, @ T 2H,0 0 AH= - 890 KJ
i. Naypdwete av ol Mo KATW TTPOTACEIG, TTOU AVOQEPOVTAl OTNV TTIO TTAVW

BepuoxnuIKA eCicwan, gival opbES 1) AdBog, Kai
ii. va e¢nynoeTe.

e H avridpaon cival evdoOBepun. ............
....................................................................................... (2 pov.)

e Ta TTpoidvTa £X0oUV PIKPOTEPN EVOAATTIO ATTO TA AVTIOPWVTA. ..........
....................................................................................... (2 pov.)

e Ortav kaiyetal 1 g CHy4, eAeuBepwveTal BeppdTnTa ion e 890 KJ. ...........
....................................................................................... (2 pov.)



Epwtnon 9

2€ TTepiooela apalou dlaAUpaTog Benkou ogéog, H.SO,4  dlahuovTal 3g akabapTou
o10fpou, Fe. To didAupa TTou TTPOKUTITEI OYKOUETPEITAI UE DIGAUMA UTTEPUAYYAVIKOU
KaAiou, KMnQ4, 0,25 M, TTapouacia B€likou o&éog, HoSO,4. MNa TARpn ogeidwon
atraitouvral 35 ml Tou péTpovu.

a) Na ypAweTe TIG XNUIKEG EEI0WOEIG TWV dUO avTIOPACEWY TTOU AaUBAVOUV XWwpeda.
(2 pov.)

B) Na utroloyioeTe TNV €1Ti TOIG EKATO KATA PACA (YoK. M, YoW/W) TTEPIEKTIKOTATA TOU

dciypartog oe Kabapd aidnpo, av gival yvwaoTo OTI O TIPOOHIEEIS Eival adPAVEIG.



Y) Na ava@EpeTe 1O EUPAVESG ATTOTEAEOUA TTOU ONUATODOTEI TO TEAOG TNG TTIO
TTAVW OYKOUETPNONG. (1 pov.)

0) ZTIG OYKOMETPAOEIG UTTEPUAYYAVOUETPIAG BEV UTTOPEI VA XPNOIKOTTOINBEI
d1dAupa udpoxAwpikou o&éog, HCI.
i) Na egnyfoete Tnv 110 TTAVW TTPATACT), KOl
i) va ypdyete o€ Tl o@aApa Ba odnyouoe n xprion tou HCl otnv
UTTEPUAYYQVOUETPIQ. (2 pov.)

Epwtnon 10
Na ypaweTe:

Q) MIO TTOPATHPENOCN TTOU AVAPEVETE VA KAVETE, KAl

B) TIC OXETIKEG XNUIKES aAvTIOPACEIC (OTTOU TTPAYMATOTTOIOUVTAl),

yla KaBe £va oTadio Katd TN SIAPKEIa TwV AKOAOUBWYV TTEIPANATWV:

Neipapa 1 (4 pov.)
214010 1: Z€ OOKINAOTIKO GWARVaA TToU TTEPIEXEI BIAAUUA VITPIKOU JOAUBdOU,
Pb(NO3),, TpooBEToupe Aiyeg oTayoveg SlaAUPaTog udpogeidiou
TOU KaAiou, KOH.



2TA0I0 2: ZTn oUVEXEIQ TTPOCBETOUE TTEPICOEIR dIaAUNATOG UdPOEEIBIOU TOU

KaAiou, KOH.

Neipapa 2: (6 pov.)
214010 1: 2€ OOKIYACTIKO CWAAVA TTOU TTEPIEXEI OTEPED XAWPIOUXO AUPWVIO,
NH4CI, TrpooBéToupe Aiyeg oTaydveg SIaAUPATOSG UBPOLEIdioU TOU

vaTtpiou, NaOH, kai Beppaivoulue.

210010 2: NMANoIalouphe 0TO OTOPIO TOU BOKIUACTIKOU CWARvVa papdo

EMTTOTIOMEVN PE TTUKVO DIGAUPA udpoxAwpIkou ogéog, HCI.

2710010 3: AQou atTouakpUvoupe TN papRdo, TTANCIAJoOUPE OTO GTOUIO TOU
QOKINAOTIKOU CWAAVA dINBNTIKO XOPTi EUTTOTIOPEVO UE DEIKTN

@aIVOAOPBaAEivn.

10



MEPOZ I'': EpwTthoeig 11-12
Na amravrioeTe og OAeg TIG epwTROEIG 11-12.
H ka0e epwTtnon BabpoAoyeital pe 10 povadeg (CUVOAO 20 HOVADEG).

Epwrnon 11
Te kevo doxeio dykou 2 L kail Beppokpaciag @°C eiodyovtal 2 mol povoteidiou Tou

avBpaka, CO, kail 3 mol vepou, H,O, oTTéTE TTPAYMATOTTOIEITAI N AvTidpaon:
CO(g) + HzO(g) \_—\ CO, @ T H, (@ AH <0

MeTA TNV aTTOKATACTACN TNG XNMIKAG I00PPOTTIAG, N CUYKEVTPWON Tou dIoggidiou Tou
avBpaka, CO, gival 0,75 mol, evw n Beppokpacia TTapauével oTadepn.

Na uttoAoyioeTe:

a) Tn ouykEVTPWON TWV AEPIWV OTNV KATAOTAON XNMIKAG I00PPOTTIOG. (5 pov.)
B) Tn oTaBepd XNUIKAG I0oppoTTiag, K (2 pov.)
y) Tnv €1 101G eKaTOV (%) atrdédoon TN avridpaong. (3 pov.)



Epwtnon 12

Aivetal N KAPTTUAN ggoudeTépwong 20 ml dIoAUPATOG a0BEVOUG HOVOTTPWTIKOU 0E€0G HA
atmd didAupa udpoeidiou Tou vatpiou, NaOH 0,1 M.

14
12 —
10 didAvpa Baong
8
pH
; _/
—— / ’ .
| S1aAvpo 0E£0¢

oV MEPLEYEL OEIKTN

2
0
0 2 4 6 8 10 12 14 16 18 20 22
V{mL Bionc)
a) Na utroAoyioerte :
I. TN MOPIOKOTNTA TOU BIAAUUATOG TOU 0&€0g HA. (2 pov.)
ii. TN oTaBepd didoTaong Tou ogEog HA. (2 pov.)



B) AQOoU PEAETNOETE TNV KAUTTUAN €GOUDETEPWONG VA AVAPEPETE DUO XAPAKTNPIOTIKA

TNG TTOU VO ATTOQEIKVUOUV OTI TO 0§U HA gival aoBevEég ogu. (2 pov.)

y) Na ypayete o€ 11010 1] TTOIa ATT6 TA onueia A-E 1Tou BpiokovTal TTAdvw oTn KAUTTUAN:
(2 pov.)
I. YITApXEl 0TV KWVIKA QIAAN BACN KA TO GAAG TNG; «evveneeneeeeaeaeeeaeeeanennen
ii. YITApXEl 0TNV KWVIKH QIAAN HOVO AAOG KO VEPO; ..nvneeeiieeieeieiaeeaeananans
i, YITGpyxel otV KWVIKA QIGAN PUBUICTIKO OIGAUUQ; .o
iv. To pH ToU SIGAUUATOG OTNV KWVIKI QIAAN TEIVEI QOUPTITWTIKA TTPOG TO pH Tou

METPOU. .vviiiiiiiiiie e

) Avo Seikteg A1 Kai A2 €xouv oTaBepEC NAEKTPOAUTIKAG SidoTaons Kar = 10™ ka
Ka2 =107 . Molog a1ré Toug SUo SeikTeg ival o KaTaAANAGTEPOG yIa TV TTIO TIAVW

OYKOMETPNON KAl YIOTi; (2 pov.)

O AieuBuvtnig

Taoog Taoou

13



B) AQOoU PEAETNOETE TNV KAUTTUAN €GOUDETEPWONG VA AVAPEPETE DUO XAPAKTNPIOTIKA

TNG TTOU VO ATTOQEIKVUOUV OTI TO 0§U HA gival aoBevEég ogu. (2 pov.)

y) Na ypayete o€ 11010 1} TToIa 116 Ta Oonueia A-E 1Tou BpiokovTal TTAdvw oTn KAUTTUAN:
(2 pov.)
I. YITApXEl 0TV KWVIKA QIAAN BAON KOI TO GAAG TNG; «vnveeeneeneeneieeeanenaanennen
ii. YITApXEl 0TNV KWVIKH QIAAN HOVO AAOG KO VEPO; ..nvneeeiieeieeieiaeeaeananans
i, YITGpyxel otV KWVIKA QIGAN PUBUICTIKO OIGAUUQ; .o
iv. To pH ToU SIGAUUATOG OTNV KWVIKI QIAAN TEIVEI QOUPTITWTIKA TTPOG TO pH Tou

METPOU. .ovviiiiiiiiiie e

) Avo Seikteg A1 Kai A2 €xouv oTaBePES NAEKTPOAUTIKAG SidoTaong Kar = 10™ kai
Ka2 =107 . Molog a1ré Toug SUo SeikTeg ival o KaTaAANAGTEPOG yIa TV TTIO TIAVW

OYKOMETPNON KAl YIOTi; (2 pov.)

Eionynréc: O AieuBuvtic
Avva Z1auTTeAa

Tdaoog Tdoou
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