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OAHIIEX
o EmTpémeTan N Xprion JOVO PN TTPOYPAPPATICOMEVWY UTTOAOYIOTIKWV
MNXavWV.

e Na ypdoete pévo pe PTTAE TTéVva.

o Agv emTpéTTeETal N XPrHon S10pBwWTIKOU Uypou 1 Taviag.

e To €geTaoTikd dokiulo atroTeAeiTal atrd evvéa oeAideg kal BabuoAoyeital pe
€KATO HOVADEG.

e Na ammavrnBouv kai Ta Tpia pépn A’, B  kal " Tou dokidiou oTo TETPADIO
ATTAVTIOEWV.

XPHZIMA AEAOMENA

2100epéc HAekTpoAUTIKAG AldoTaong: KeHscooH=KnHs = 1,8.10°, KHF = 6,8.10
Mpaupopopiakds Oykog, VM=22 4L o€ KAVOVIKEG OUVONKEG.
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MEPOZ A": Epwtioeig 1 -4
Na atravrioete o€ OAEG TIG epwThOEIS 1 — 4.
Kd0s opOn amravrnon BabpoAoyeital pye 5 povadeg (cuvolo 20 povadeg).
Epwrnon 1
(a) Na utrohoyioeTe TOUG APIBUOUG OEEIBWONG TWV OTOIXEIWV TTOU €ival
UTTOYPOUMIOUEVA.

I. H3POu4 1. COs?* (1p)

(B) Aivetal n o&gidoavaywyikni avridpaon:

FeClz + SO, + HC!{ — FeCls + S + H20

I. Na Tn 810pBwOoETE e CUVTEAEDTEG, XPNOIUOTTOIWVTAG TOUG apIBUOUG
0&eidwaong Twv OTOIXEIWV. (2u)
1. Na ypdayete TNV ogeIdWTIKA KAl avaywyIKr oudia, dIKAIOAOYWVTaG TNV

QTTAVTNOT 0ag YE ava@opd aTn METABOAN Twv apliBuwyv ogeidwaong.( 2u)

Epwtnon 2
Aivovtail o1 avTidpaaelg (1), (1) Ko ():

(1) CHsCOONa (s) + HC!{(aq) —

(1) Pb(NO3)2 (ag) + H2SOa4 (aq) —
(m) NaC{ (s) + mukvo H2S04 (1) —

(a) Na peTa@EpeTe OTO TETPADIO ATTAVTACEWY TIG XNMIKES avTIdpAoEIS (1), (i)
Kal (1) Kal va CUPTTANPWOETE TA TTPOIOVTA. (3,5u)
(B) Na kaBepia atrd TIC XNMIKES avTIOPATEIS (1), (1) Kai (1) va ypAWETE TNV

TTPoUTTO0e0N, UTTO TNV OTTOIA TTPAYHATOTTOIEITAI. (1,5u)

Epwtnon 3
(a) Na ypdweTe 1i¢ ouluyeic Bdoeig, kata Bronsted —Lowry, Twv 710 KATW 0gEwV:

I. HNOz . HsO* m. HCOs - (1,5u)

(B) Na ypawete Ta ouduyn o&éa, katd Bronsted — Lowry, Twv 110 KATW BACEWV:
I. NH3 . HPO4% . Br- (1,5u)
(y) ZTa udaTika Tou dloAupata 10 16V HS™ dpa wg aupoAUuTng.
I. Na ypdweTte Tn XNUIKA £¢icwan TnG avTidpaong Tou 16vTog HS™ e 10
vepd, KATA TNV oTToia TO 16V dpa WG 0¢U KaTd Bronsted — Lowry. (1)
. Na ypdyerte mn XnMIKN €€icwon TG avtidpaong Tou 16vTog HS™ e 10

VvEPO, KATA TNV oTToia 10 16V dpa w¢ Bdon kata Bronsted — Lowry. (1)



EpwTtnon 4
(a) Na ypdweTe TNV KATAVOUA TWV NAEKTPOVIWV O€ TPOXIOKA yia TO ATOUO TOU

aoBeoTiou, Ca, kal To avidv Tou B¢giou, S (2u)
(B) Ma kaBep1& atTd TIG TTAPAKATW OPAdEG KBAVTIKWY ApIBUWY yia éva
NAEKTPOVIO ATOUOU VA YPAWETE AV Eival ETTITPETTTA ] OXI. 2TNV TTEPITITWON
TToU &€V gival ETITPETTTH, va OWOETE CUVTOMN £ERYNON. (2u)
) n=0, £=0, m=0, ms=+%%
m n=1, £=1, m=0, ms=+%
m) n=1, =0, m=0, ms=-%
V) n=2, (=1, m=-2, ms=+%
(y) Moo até Ta akdAoubBa diaypduuata Tpoxiakwy, (1) kai (i), givar aduvaTo

oupoewva pe TNV apxn Hund; Na dwoete ouvtoun €€nynon. (1)

N EIERERE
" 1) [ R

MEPOZ B": Epwtioeig5-10
Na atravrioetre o€ OAEG TIG epwTNOEIG 5 — 10. KaBe opBN atrdvrnon
BaBuoAoyeital pe 10 povadeg (ocuvoAo 60 povadeg).

Epwtnon 5
(a) Na utrohoyioeTe Tnv TipR pH Twv udaTtikwy diaAupdtwyv A1, A2 kar A3 TTou

divovTail o KATW.

A1: AibAupa H2SO4 , 1O o1T0i0 TTPOKUTITEI ATTO TNV apaiwon 200 mL
H2S04 0,1M pe 800 mL atrooTayuEvou vepou. (3M)

A2: Alihupa KOH 0,15M. (2u)

A3: AiGAupa Tou TTpokUTTITElI OTav o€ 1L diaAupatog HF 0,2M 1rpoaTteBouy,
XWPIG ueTaBoAr Tou éykou Tou diaAuuarog, 6,3g NaF. (2u)

(B) Na ypayete TTwg Ba petaBAnBei n TiuR pH (augnon, peiwon n kapia
MeTaBoAR) Tou dlaAupaTog A3 av o€ autd TrpooTeBouv 100mL
atrooTaypévou vepou. Na dIKaIOAOYAROETE TNV ATTAVTNON 0AG. (1u)

(y) Na utrohoyioete mn popiakdtnTa diaAupatog NHs tTou €xer tipr) pH=10,5.
(2n)



EpwTtnon 6
(a) Na peta@épete 01O TETPADIO ATTAVTACEWY KAl VA CUPTTANPWOETE TIG TTIO KATW

XNMIKEG avTIOPAOCEIG:

. Mg(s) + CH3COOH (ag) — .vevvvvveiennnne. F oo
. Cu(OH)2(s) + HNOs(ag) — ..cevevvvvvnenen.n. F oo
m. A{NOs3)s (aq) + NHs(aq) +H20 () — ...ocoeenennnnn. o
V. e F o — BaSO0a4(s) + H20 ()

(5u)
(B) 1. Na ypdayeTe Tn XNUIKA £€icwaon TNG avtidpaong TTou TTEPIYPAPEl TRV
TTaparfpnon: «Otav aépio d10&eidlo Tou avBpaka diaBIBacTei o€ dIAUYEG
aoBeoTévePO, TO DIAUYEC OORECTOVEPO BOAWVEIN. (1p)
Il. Na ovouQoETe TO TTPOIOV TNG AVTIOPACONG OTO OTTOI0 OPEIAETAI N

TTOPATAPNON AUTH. (0,5p)

(y) To yaAa payvnoiag TepIExel ws dpacTIKA ouaia 1o udpoteidio Tou
Mayvnoiou Kal XPNOIKOTTOIEITaI WG avTIOEIVo @apuako. MeTd atrd
KATAAANAN Katepyaaoia, BPEONKE OTI yia TNV €OUDETEPWOT TOU
udpOEeIdioU TOU payvNOioU TTOU TTEPIEXETAI O 25mML YAAAKTOG Jayvnoiag
amrairouvtal 18mL H2SO04 2M.

I. Na ypaweTte Tn XNUIKA £§icwaon TnG avTidpaong. (1)
I. Na uttoAoyioete TNV % K.0 (% W/V) TTEPIEKTIKOTNTA TOU YAAAKTOG

Mayvnoiag og udpoéeidio Tou payvnaoiou. (2,5u)

EpwTtnon 7
(a) Aivovral Ta oteped ahata K2COs kai (NH4)2COs.

I. Na 1TpoTeiveTe éva avTidpaoTHPIO YE TO OTTOI0 avTIdPOoUV Kal Ta dUO AAaTQ,

eAeuBepwvovtag 10 id10 agpio X. (0,5u)
. Na trpoteiveTe éva avTidpacTrplo YE TO oTToio avTIdpd Pévo 10 (NH4)2COs,

eAeuBepwvovTag To aépio W. (0,5u)
. Na ypaweTte TOUG XNUIKOUG TUTTOUG TV agpiwv X kai P. (1)



(B) Z¢& TpEIC DOKINACTIKOUG OWANVEG, XWPIG ETIKETES, TTEPIEXOVTAI DIOAUUATA

VITPIKOU apyIAiou, VITPIKOU payvnoiou Kai vVITPIKOU Bapiou.

I. Na 1rpoTeiveTe £€va avTidpaaTrplo, N TTPOCOAKN TOU OTTOIOU OTOUG TPEIG
OOKIJAOTIKOUG CWAAVEG Ba oag eMTPEWEI va BIAKPIVETE TTOI0 DIGAUNQ
TTEPIEXETAI 0€ KABE SOKIPAOTIKO OCWARva Kal va BAAETE ETIKETES (TO iDIO
avTIOPAOCTAPIO KAl YIa Ta Tpia dlaAUPOTA). Qp)

. Na ypdyete TI¢ TTApATNPACEIG, OTIG OTTOiEG BA BACIOTEITE yIa TN
SidkpIon. (2u)

. Na ypaweTe OAEG TIG XNMIKES AvTIOPACEIG TTOU TTPAYUATOTTOIOUVTAl. AV
OEV TTPAYUATOTTOIEITAI XNUIKA avTidpaon va onueiwoete X. (5M)

Epwtnon 8
(a) MaBnTtég TG B 1GENG TTpayuaToTToincav Ta TTEIPAPATA TTOU TTEPIYPAQOVTAl
MO KATW.
Meipapa 1:
2¢ dIaAupa AgNOs TTpocBeaav didAupa HCI.
Meipaua 2:
2e Ol1aAupa Fe(NO3)s mpécbeaav didAupa NaOH.
Meipapa 3:
2 ¢ piviopyata Cu mpéoBeoav TTukvo HNO:s.
I. Na Ta meipduara 1,2 kal 3, va ypAWeTe TIG TTAPATNPACEIG TTOU £KAvVAV.
(2u)
n. MNa 1a meipduara 1 kar 2, va ypAWETE TOUG XNMIKOUG TUTTOUG TWV

TTPOIOVTWY, OTA OTTOIO OPEIAETAI N TTAPATHPNON TTOU £Kavav Ol JadnTég.

(1,5p)
n. MNa 1o eipapa 3, va ypAaweTe TN XNMIKA avTidpaon Trou
TTPAYMOATOTTOINONKE. (1,5
(B) AivovTtal Ta 110 KATW KATW I00UOPIAKA dIOAUPATA OAATWV:
NaCN, NH4Cl, CH3COONHa4
I.  Na ta diatdete Katd avgouaa TiPn pH. (Ap)
. Na dIKaloAoynoeTe TNV ATTAVTNOT 0OG AEKTIKA. (2u)

n. Na ypdwete TIG avTidpaoelg diaoTaong kal udpoAuong Tou NaCN.(1,5u)
Iv. Ta v avtidpaon udpoAuong Tou NaCN va ypawete Ta cuuyn Ceuyn
0géog - Baong. (0,5u)



EpwTtnon 9
Aivetal N KAPTTUAN €€oudetépwong 20 mL diaAUuartog Tou oéog HA e
O1dAupa NaOH 0,05M.

14

12
pH

10

6 12 mL NaOH 0,05M

(a) Na xapaKkTtnpioeTe TNV OYKOUETPNON WG OEUMPETPIa i aAkaAipeTpia.  (0,5u)
(B) Na utrohoyioeTe Tn poplakdTNTa TOU diaAUupaTog HA. (2u)
(y) Av yia Tnv TTapackeur) Tou dlaAupaTtog, dilaAudnkav 1,35 ypauudpia Tou
0&€0G 0€ vePO PEXPI TUVOAIKOU dykou 500mL va UTTOAOYIOETE TN JOPIOKN
Mada Tou o&€og HA. (2u)
(®) AClotToiovTag Ta OedopEVa TNG KAUTTUANG OYKOPETPNONG VO UTTOAOYIOETE
TNV TIMA TNG 0TaBEPAG 1ovTIoPoU K Tou ogéog HA. (2,5M)
(€) MNa kabe pia atrd TIG MO KATW TTEIPANATIKES DIOdIKATIEG VO YPAWETE, XWPIG
va dikaloAoynoeTe, av Ba odnyrnoouv o€ BETIKO, apvnTikO 1) Kavéva
O@AAPQ OTOV UTTOAOYIONO TNG OUYKEVTPWONG Tou HA. (3u)
I. H kKwvik @IAAN EETTAUONKE Pe TO dIGAUPA TOU OEEOG.
I. Mpiv 10 TEAOG TNG OYKOPETPNONG CETTAUBNKAV TA TOIXWHATA TNG KWVIKAG
PIGANG PE AiyOo aTTOOTAYUEVO VEPO.

. Xpnoigotrolgital deikTnG Ye otaBepd didotaong K= 104



EpwTtnon 10

MNa kaBe pia atrod 116 akOAouBeg dNAWOCEIG, va ypAWeTe av gival opBn i
AavBaopévn kal va dIKAIOAOYNOETE TNV aTTAvTNON 0ag yia KABe dnAwaon.

(a) ZTnVv KatdoTaon XNUIKAG I00PPOTTIAG N TaxuTnTa TNG avTidpaong TTPog Ta

0e€Id (U1) ival yeyaAuTtepn atro Tnv TaxUTnTA TG avTidpaong TTpog Ta
apiotepa (U2).
(B) Z& udartikd didAupa KCI, 1oxuel n oxéon [H*]=[OH1].

(y) H xnuikA 1coppoTria N2 + 3H2 2NHs , yeTaroTmieTal TTpog Ta degId

av o710 oUOoTNUa TTPOoTEBEI N2

(©) H miyny pH d1oAUpaTog TTOU TTPOKUTITEI ATTO TNV avauign 100mL HCOOH
0,1M pe 50mL NaOH 0,1M, TTpakTIKa 6ev JETABAAAETAI OTAV OE AUTO
TTPooTEBEI pIKPr TToooTNTA dlaAuuatog HCI 0,1M.

(€) Atraiteital yeyaAutepn ToootnTa HCI yia Tnv egoudetépwon 20mL
dlaAupatog NHs pe pH = 12, 1Tapd yia tnv egoudetépwaon 20mL
dlaAupatog NaOH pe Tnv idia 1iun pH (va IkaloAoyAOoETE XWwpPig
apIBUNTIKES TTPAEEIG).

MEPOX I'': Epwtioseig 11-12
Na amravrioere Kal 0TI U0 epwTROEIG 11-12.
Kda0s opOn amravrnon BabuoAoyeital pe 10 povadeg (cuvoAo 20 povdadeg).

Epwrtnon 11
A. g KAgloTO doxeio dykou V1= 2L, otoug 61° C eicdyovtalr 2 mol Hz kai

4 mol |2 kal atrokaBioTartal n XNUIKr 100ppPOTTia:

Hz (g) + 12(9) 2HI (9)
MEeTA TNV ATTOKATACTACN TNG XNMIKNAG I00PPOTTIOG £XOUV OXNUATIOTEI
3,2 mol HI.

(a) Na utrohoyioeTe:

I. TN ouoTaon o€ mol Tou PiyuaTog IC0PPOTTIAC. (2u)
I. TNV ammédoon TNG avTidpaong. (2u)
. TN OTABEPA XNUIKAG I00PPOTTIAG. (Qp)

(B) O 6ykog Tou TTapaTTdvw doxeiou augdvetal o€ V2= 4L, xwpig HETABOAN
oTn Bepuokpacia. Na ypawete av Ba petaBAnBei i Ox1 n cuoTaon Tou

MiypaTog, dIkaloAoywvTtag Tnv ammdvinon oag. (2u)



(y) AlatnpwvTtag Tov 6yKo Tou doxeiou oTabepd, n Bepuokpaacia Tou
OUOTAMATOG PEIWVETAI 0TOUG 02° C. META TNV aATTOKATACTAON TNG VEAG
XNUIKAG 100ppoTTiag, N roootnta HI oto doxeio rav 3 mol.

Na ypdyete av n avtidpaon ouvBeong Tou HI gival evdoBepun i
e€wOepun avtidpaon, SIKAIOAOYWVTAS TNV ATTAVTNOT OOG.
(24)
B. Aivetal n akd6Aoubn avtidpaon n otroia BPioKETAI 0€ KATAOTAOTN XNMIKAS

ICOPPOTTIAG:

2A(g) + B(9) 2l (g) + 3A(g)

Kal TO akOAouBo SIdypappa PE TIG KAPTTUAES avTidpaong:

0,69
¢ (M)
049

t (sl

Na ypdyeTe av 10 dIdypaPPa AuTo, UTTOPEI VA TTAPIOTAVEI TN METABOAN
TWV OUYKEVTPWOEWY TWV avTIdpwVvTwy A Kal B Tng avtidpaong auTrg Kai

va OIKAIOAOYNOETE TNV ATTAVTNOT OOG. (1)

EpwTtnon 12
(a) 1. Na utroAoyioeTte Tov Oyko diaAupatog KMnOa4 0,2M, TTou atraiTeital yia

A PN o&gidwon 200 mL diaAupaTtog FeSO40,5M, TTapoucia H2SOa.
(3u)
I1. Mola TTapatrpnon odnyei 0To CUPTTEPACHA OTI £XEl 0EEIOWOEI OAN N

TToooTNTa FES04; (0,5u)



(B) MNa Tov TTPoCdIoPICUO TNG TTEPIEKTIKOTATAS €VOG KPAUATOG TTOU
ATTOTEAEITAI ATTO APYUPO Kal Yeudapyupo, 20g Tou KPAPATOG
uTTOBANBNKav o€ Katepyaaoia pe epicoeia diaAuuarog HCI 0,5M.
EAeuBepwBnkav 0,3L agpiou 0 KAVOVIKEG OUVONKEG.

I. Na uttohoyioete TNV Y% K.J TTEPIEKTIKOTNTA TOU KPAUATOG 0Ta SUO
METAAAQ. (3,5u)
I. Na uttoAoyioete TGO mol agpiou Ba TTapaxBbouv av ion TTooOTATA TOU

KpapaTog (20g) KaTEPYAOTE e TTEPICOEIA apaloU BEpUOU VITPIKOU 0EEOG.

(3u)
TEANOX EZETAZHZ
Ol EIZHITHTPIEX H ZYNTONIZTPIAB.A.A O AIEYOYNTHZXZ
‘EAeva Koulopidn
Mapiva Koutoou ‘EAeva Koulapidn MNwpyog XpuoooTéuou



