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OAHrIIEXZ

e EmTpémeTan N Xprion HOVO PN TTPOYPAPPATICOMEVWY UTTOAOYIOTIKWV

MNXaVWV.
e Na ypdoete yovo pe PTTAE TTEVVA.
o Agv emTpéTTETAI N XPHON S10pBWTIKOU UypouU 1 TaIvViag.

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

2100epEG HAEKTPOAUTIKNG AldoTaonG: Kenscoon=Knus = 1,8.10°, KHF = 6,8.10"*

Mpaupopopiakds Oykog, VM=22 4L o€ KavoviKEG OUVONKEG.

In MEPIOAIKOZ MNINAKAZ VIII,
1 2
H He
1 |10, I, IVa Vi VI, VII,| 4
3 4 5 6 7 8 9 10
Li | Be B C N | O F | Ne
7 9 11 | 12 | 14 | 16 | 19 | 20
1 | 12 13 | 14 | 15 | 16 | 17 | 18
Na | Mg At | Si P S | Ce | Ar
23 | 24 27 | 28 | 31 | 32 | 355 40
19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 3a | 35 | 36
K |C|Sc | Ti V|C |[Mn|Fe |[Co|Ni |Cu|2Zn|Ga|Ge | As | Se | Br | Kr
39 | a0 | as | 48 | 51 | s2 | ss | s6 | 50 | 5o |e3s5| 65 | 70 | 726 | 75 | 79 | 80 | 84
37 | 38 | 39 | a0 | 41 | 42 | 43 | 43 | a5 | 46 | 47 | a8 | a9 | so [ s1 | 52 | 53 | s4
Rb | Sr | Y | Zr|Nb|Mo|Tc |Ru|Rh [Pd |Ag | Cd | In |Sn [Sb | Te | I | Xe
855 | 88 | 89 | o1 | 93 | 96 | (98] | 101 | 103 f1054] 108 | 112 | 115 | 119 | 122 | 128 | 127 | 131
ss | s6 |*s7-7a] 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 8 | 86
Cs | Ba |havBa| Hf | Ta | W | Re | Os | Ir [ Pt | Au | Hg | T@ | Pb | Bi | Po | At | Rn
133 | 137 | vibec|1785| 181 | 184 | 186 | 190 | 192 | 195 | 197 | 201 | 204 | 207 | 209 | [209] | [210] | [222]
87 | 88 |vs9-103] 104 | 105 | 206 | 107 | 108 | 109 | 120 | 121 | 112 | 113 | 124 | 115 | 116 | 127 | 118
Fr | Ra |Axawi| Rf | Db | Sg | Bh | Hs [ Mt | Ds | Rg | Cn | Nh | FE | Mc | Lv | Ts | Og
[223] | [226] | Sec | [261) | [262] | [263] | [262] | [265] | [266] | [281] | [272] | [285] | [286]) | [289] | [289] | [293] | [294] | [294]

*s57| s8 | 59 | 60 [ 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71
AavBavides:) La | Ce | Pr | Nd [Pm | Sm | Eu [Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu

139 | 140 | 141 | 144 J[145)| 150 | 152 | 157 | 159 |162,5] 165 | 167 | 169 | 173 | 175

#n89| 90 [ o1 | 92 | 93 | 94 | o5 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
Axaviseg:| 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’: Epwtnoeig1 -4
Na atravrioete o€ OAEG TIG epwThOEIS 1 — 4.
Kd0s opOn amravrnon BabpoAoyeital pe 5 povadeg (cuvoAo 20 povadeg).
EpwTtnon 1
(a) Na utrohoyioeTe TOUG APIBUOUG OEEIdWONG TWV OTOIXEIWV TTOU €ival
UTTOYPOUMIOUEVQ.
. H3PO, . CO3% (1p)
L 3.(+1) + X+ 4.(-2) =0 wp A.O.=+5
nx+3.(2=-2 == AO=+4
(B) Aivetal n o&g1doavaywyikni avridpaon:
+2 +3

| |
4 FeCl, + |SOz +4 HC{ — 4FeCl3 + |S + 2H,0

+4 0
I. Na Tn 810pBwoETE e TUVTEAEDTEG, XPNOIUOTTOIWVTAGS TOUG apIBUoUS
0&eidwaong Twv OTOIXEIWV. (2u)
1. Na ypdyete TNV ogeIdWTIKA KAl avaywyIKr oudia, dIKAIOAOYwWVTaG TNV

QTTAVTNOT 0ag YE ava@opd aTn YETABOAN Twv apiBuwyv ogeidwanc.( 2u)
Avaywyiki: FeC{, o Fe ogeidwveral amé +2 o€ +3
Oge1dwTikn: SO, 10 S avayeral amd +4 o€ 0

Epwtnon 2
Aivovtail o1 avTIdpaaoelg (1), (1) Ko (m):

(1) CH3COONa (s) + HCl (ag) — CH3COOH (ag) + NaCl (aq)

(II) Pb(N03)2 (aq) + H,SO, (aq) — PbSO, (S) + HNO3 (aq)
(m) NaC{ (s) + mukvo H,SO4 (1) — NaHSO, (aq) + HCL (g)

(a) Na peTa@Epete 0TO TETPADIO ATTAVTIACEWY TIG XNMIKES avTIdpAaoeis (1), (i)
Kal (1) Kal va CUPTTANPWOETE TA TTPOIOVTA. (3,5u)
(B) Na kaBepia atmod 11¢ XNUIKEG avTidpdaoeig (1), (1) kal () va ypayeTe TNV

TTPoUTT60e0N, UTTO TNV OTTOIA TTPAYHATOTTOIEITAI. (1,5u)
1. OXNHATIONOG ao0evi) NAEKTPOAUTN

Il. OXNHATIONOG ICApATOG

ll. OXNMUATIONOG agpiou



Epwtnon 3
(a) Na ypdweTe T1ig ouluyeic Bdoeig, katd Bronsted —Lowry, TwV TTI0 KATW 0gEwWV:

1. HNO3 . HsO*  m. HCO3 (1,5u)
NO; H,0 COz %
(B) Na ypdawete Ta ouluyn o&éa, katd Bronsted — Lowry, Twv 110 KATW BACEWV:
. NH3 . HPO,* . Br~ (1,5u)
NH4+ H,PO,4 HBr

(y) ZTa udaTtiké Tou dloAupaTta 1o 16V HS™ dpa w¢ au@oAuTnG.
I. Na ypdweTte Tn XNUIKA £§icwaon TnG avTidpaong Tou 16vTog HS™ e 10
VEPO, KATA TNV oTToia 1o 16V dpa w¢ o&u Katd Bronsted — Lowry. (1)
HS + H,0 =—= S* +H;0"
. Na ypdyete T XnMIKn €€icwon TG avtidpaong Tou 16vTog HS™ e 10

VEPO, KATA TNV oTToia To 16V dpa w¢ Bdon katd Bronsted — Lowry. (1)
HS + H,O H,S + OH
Epwtnon 4
(a) Na ypdweTe TNV KATAVOuA TwV NAEKTPOVIWV O€ TPOXIOKE yia TO ATOUO TOou

aoBeoTiou, Ca, Kal To avidv Tou Beiou, S* (2u)
-0 Ca: 1s%2s22p®3s23p°4s?
1657 1 1s%25%2p®3s23p°®
(B) Na kKaBeI& atTd TIC TTAPAKATW OPAdES KBAVTIKWYV apIBuwWY yia éva
NAEKTPOVIO ATOPOU VA YPAWETE AV Eival ETTITPETTTA ] OXI. TNV TTEPITITWON
TToU O€V Eival ETTITPETTTH, va OWOETE CUVTOMN £ERYNON. (2u)
) n=0, {=0, m=0, ms=+%
Mn emitperrTh. Agv utrdpyxel TIMA N =0
) n=1, £=1, m=0, mg=+%
Mn emitpetrtA. To £=0 gwg n-1, dev utrdpxel TR £ =1
m) n=1, £=0, m=0, ms=-%
EmitperrTh.

v) n=2, £=1, m=-2, mg=+%

Mn emitpertA. To mi=-{ ewg {, dev urdpxel TipA mi =-2



(y) Molo até Ta akdAoubBa diaypdupata Tpoxiakwy, (1) kai (i), givalr aduvaTo

oUpoewva pe TNV apxi Hund; Na dwoete ouvtoun €€nynon. (1)

IR EIE
"1 R [PV

To diaypappa (11). Mpiv amrd kaBe o0deusn NAEKTpOViwY, Ta NAEKTPOVIA

M10G UTTOOTIBABOG TOTTOOETOUVTAI OE SIAPOPETIKA TPOXIOKA TNG

utrooTIBAdag pe 1o id1o (TrapdAAnAo), spin

MEPOZ B": Epwtioeig 5-10
Na atravriioete o€ OAEG TIG epwTNOEIG 5 — 10. KABe opBN atrdvrnon
BaBuoAoyeital pe 10 povadeg (ocuvoAo 60 povadeg).
EpwTtnon 5
(a) Na utrohoyioeTe TV TIR pH Twv udaTtikwy diaAupdtwyv A1, A2 kai A3 TTou
divovTal 10 KATW.
A1: AldAupa H,SOy4 , TO OTT0I0 TTPOKUTITEN ATTd TNV apaiwon 200 mL
H,SO,4 0,1M pe 800 mL atrooTayuévou vepou. (3u)
ClVv1l=C2.vV2 == C2=0,1M.0,2L/1L =0,02M
HzSOs  HO 2H" + S04~
[H] = 0,04M
pH=-log[H+] = -log[0,04] = 1,397
A2: Alihupa KOH 0,15M. (2u)
KOH H%O K" + OH
[OH-] = 0,15M
pOH = -log[OH] = -log[0,15]= 0,82
pH = 14 — pOH= 14-0,82= 13,18
A3: AidAupa 1Tou TTpokUTTITElI OTaV o€ 1L diaAupatog HF 0,2M 1rpooTteBouy,
XWPIS ueTaBoAr Tou éykou Tou diaAuuarog, 6,3g NaF. (2u)
[H+]= Ko&. Cog&/ CaA
Mr NaF = 23+19=42
Cnar= 6,3/42 =0,15M
[H+]= 6,8.10™. 0,2/0.15= 0,000906M  mmmp
pH= -log(0,000906) = 3,04



(B) Na ypawete g Ba petaBAndei n iy pH (augnon, yeiwon n Kapia
MeTaBoAR) Tou diaAupaTog A3 av o€ auto TTpooTeBouv 100mL
atmrooTaypévou vepou. Na dIKAIOAOYNOETE TNV ATTAvTNor 00G. (1)
Agv Ba peTtafAnBel. To diaGAupa A3 gival puBuIoTIKG didAupa. Me Tnv
TPOOoONAKN VEPOU, Ol CUYKEVTPWOEIS Cof Kal Cal peTtafdAAovral, Spwg o

Aoyog Co¢/ Cal trapapével oTaepog, dpa Kail n [H+] dev peraBaAAeran.

(y) Na utrohoyioete TN popiakdTnTa diaAuparog NHz 1Tou €xel Ty pH=10,5.
(2u)
NH; + H)O —= NH;" + OH"
pOH =14— pH = 14 - 10,5=3,5
[OH-] = 107°" = 10°%°M
_— _ 12
[OH] = (/KB.CB — CB=[OHT/KB
Cnhs = (10°°)?/1,8.10° = 0,005M

Epwtnon 6
(a) Na peTa@Epete 0TO TETPADIO ATTAVTIACEWY KAl VA CUPTTANPWOETE TIG TTIO0 KATW
XNUIKES aVTIOPATEIGC:
. Mg(s) + CH3COOH (ag) — (CH3COO);Mg(aq) + H2(g)
. Cu(OH)2(s) + HNOs(agq) — Cu(NOs), (aq) + H.0 ()
m. AUNO3z)s (aq) + NHs(aq) + H.0 ({) — AI(OH)3 (s) + NHsNO3(aq)
Iv. Ba(OH), (aq)+ H2SO4 (aq) — BaSO4(s) + H,0 ()
(5u)
(B) 1. Na ypayeTe Tn XNUIKA £g¢icwaon TNG avtidpaong TTou TTEPIYPAPEl THV
Taparipnon: «Otav aépio d10&idio Tou dvBpaka diafiBacTei o€ dlauyég
aoBeoTéveEPO, TO DIAUYEC OORECTOVEPO BOAWVEIN. (1p)
Ca(OH), + CO, — > CaCOs+ H0
I. Na ovoudoete 10 TTPoIdV TNG avTidpaong OTO OTTOI0 OPEIAETAI N
TTOPATHPENON QUTA. (0,5u)
AvBpakik6é AcBéoTio



(y) To ydAa payvnoiag TTepI€xel ws dpacTIKA ouaia 1o udpoteidio Tou
Mayvnoiou Kal XPNOIKOTTOIEITAl WG avTIOEIvo @apuako. MeTd atrd
KATAAANAN kartepyaaoia, BPEONKE OTI yia TNV €OUDETEPWOT TOU
udpPOEEIdioOU TOU payvNOiou TTOU TTEPIEXETAI O 25mML YAAAKTOG Jayvnoiag
amraitouvtal 18mL H,SO4 2M.

I. Na ypdweTte Tn XNUIKA £¢icwaon TnG avTidpaong. (1)
Mg(OH), + H;SO, —» MgSO, + 2 H;0

. Na uttoAoyioete TNV % K.0 (% W/V) TTEPIEKTIKOTNTA TOU YAAAKTOG

Mayvnoiag og udpogeidio Tou payvnaoiou. (2,5u)
1000mL H,SOq4 2mol

18mL X; X=0,036mol H,SO, }

—) 0,036mol Mg(OH),

25mL ydaAakrtog payvnoioag  0,036mol Mg(OH), }

100mL y; y=0,144mol

Mr Mg(OH), = 24+ 2.17=58

1mol Mg(OH), 58¢g

0,144mol X; X= 8,350 oy 8,35%W/V

EpwTtnon 7

(a) Aivovtal Ta oteped ahaTta K,CO3 kal (NH4)2COg3.
I. Na 1TpoTeiveTe éva avTidpaoTHPIO YE TO OTTOI0 avTI®POoUV Kal Ta dUO GAaTQ,
eAeuBepwvovTag 1o id10 aéplo X. (0,5u)

Si1dAupa HCL R GAAo o0

. Na mTporteivete éva avTidpaoTAPIO PE TO 0TToio avTIdPAa Poévo 10 (NH4),CO3

eAeuBepwvovtag 1o aépio W. (0,5p)
S1dAupa NaOH iR KOH
. Na ypayeTte TOUG XNUIKOUG TUTTOUG TV agpiwv X kai P. (1)
X: CO; W : NH;



(B) Z¢& TpEIC BOKINACTIKOUG OCWANVEG, XWPIG ETIKETES, TTEPIEXOVTAI dlIaAUuATA

VITPIKOU apyIAiou, VITPIKOU payvnaoiou Kai VITPIKOU Bapiou.

Na 1TpoTteiveTe éva avTidpaocTAPIO, N TTPOCHIKN TOU OTTOIOU OTOUG TPEIG
OOKIJAOTIKOUG CWAAVEG Ba 0ag MTPEWEI va DIAKPIVETE TTOI0 DIGAUNA
TTEPIEXETAI 0€ KABE SOKIPAOTIKO OCWARva Kal va BAAETE ETIKETES (TO iDIO
avTIOPAOCTAPIO KAl YIa Ta Tpia dlaAUPOTA). Qp)
61dAupa NaOH i KOH

. Na ypayerte 1I¢ TTOPATNPACEIG, OTIG OTToiEg Ba BACIOTEITE yIA TN

d1dkpion. (2u)

To viTpikd apyilAio pe otayoveg Ba oxnuariosl i¢nua, To otroio diaAveTal
ME TTPOOOBNKN TTEPicOEING BAong.

To viTpiké payviolo Ba oxnuartioel i{nua, To otroio dev dIOAUETAI PE
mepicoeia Bdong.

To viTpikd Bdpio Kayia TrTapartipnon.

Na ypdweTe OAEG TIG XNMIKES AVTIOPACEIG TTOU TTPAYMOTOTTOIoUVTAl. AV
OEV TTPAYUATOTIOIEITAI XNUIKA avTidpaon va onueiwoete X. (5M)
A(NO3); + NaOH — AL(OH); + NaNO3

A(OH); + NaOH — NaAlO, + H,O

Mg(NO3), + NaOH — Mg(OH), + NaNOg;

Ba(NOs), + NaOH — X

Epwtnon 8
(a) MaBnT1ég TG B” 1d€NG TTpaypaTOoTTOINCAV TO TTEIPAUATA TTOU TTEPIYPAPOVTOI

MO KATW.

Meipaua 1:

2 d1Aupa AgNO3 TTpdcBecav didAupua HCI.
Meipapa 2:

2¢ Ol1aAupa Fe(NOg); TpéoBeocav didAupa NaOH.

Meipapa 3:
2¢ piviopata Cu mpéoBeoav Tukvo HNOs3.

MNa Ta Teipapara 1,2 kar 3, va ypAWeTe TIG TTAPATNPACEIG TTOU £KAVAV.
(2u)



M1: Aguké i¢npa

N2: kaé i¢nua

MN3: kaoTavoxpwpo aépio, yaAddio diaAupa

n. MNa ta meipdpata 1 kal 2, va ypAweTe TOUG XNMIKOUG TUTTOUG TWV
TTPOIOGVTWYV, OTA OTTOIO OPEIAETAI N TTAPATHPNON TTOU £Kavav Ol JabnTég.

(1,5y)

MNi: AgCl
N2: Fe(OH);3

n. Na 1o eipapa 3, va ypAawete TN XNMIKA avTidpaon Trou
TTPAYMOATOTTOINONKE. (1,5
Cu + HNO3z;—> Cu(NO3), + NO, + HyO

(B) AivovTtal Ta TTI0 KATW KATW 1I00MOPIAKA SIaAUPATa OAAGTWV:
NaCN, NH4Cl, CH3;COONH,
I.  Na ta diatdéete Katd avgouaa TiPn pH. aw
NH4Cl, CH3COONH, , NaCN

. Na dIKaloAoynoeTe TNV ATTAVTNOT 0OG AEKTIKA. (2u)
To NH4CI éxe1 pH<7 . MpoépxeTal amré aocBevih Bdon Kal 1I0Xupo6 ogu
Kal udpoAueTal 68iva.
To CH3;COONH; éxel pH=7 . Kchscoon= Knns
To NaCN éxer pH>7

m. Na ypawete 116 avTidpaoeig diaoTaong kal udpoéAuong Tou NaCN.(1,5u)
NaCN _HxO. Na® + CN’
CN™ +H,O0=—== HCN + OH

Iv. Ta v avtidpaon udpoAucong Tou NaCN va ypawete Ta culuyn Ceuyn
0&éog - Baong. (0,5u)
CN "/HCN, H,O/OH



Epwtnon 9

Aivetal N KAPTTUAN €goudeTépwong 20 mL diaAUpatog Tou oEog HA e

O1dAupa NaOH 0,05M.

14
oH 12 )
10
gl
6l
4 /
51
6 12 mL NaOH 0,05M

(a) Na xapaKTnpioeTe TNV OYKOUETPNON WG OEUMETPIO 1] AAKAAIPETPIA.

AAKaAlpeTpia
(B) Na utrohoyioeTe Tn poplakdTNTA TOU dIaAUpaTog HA.

HA + NaOH — NaA + H,O

1000mL NaOH 0,05mol
12mL X; X =6.10"mol
—) 6.10"mol HA
20mL HA 6.10“*mol
1000mL Y; Y=0,03M0! ey Cria = 0,03M

(0,5p)

(2p)

(y) Av yia Tnv TTapackeur) Tou diaAuuaTtog, dilaAudnkav 1,35 ypaupdpia Tou

0&€0G o€ vePO PEXPI OUVOAIKOU dykou 500mL va UTTOAOYIOETE TN JOPIOKN

pada Tou o&€og HA.
1000mL 0,03 molHA

500mL X; X =0,015mol HA
0,015mol duyidouv 1,35¢g
1 mol ;T 900 oy MrHA=90

(2y)



(®) AClotToiovTag Ta OedoEVA TG KAUTTUANG OYKOPETPNONG VO UTTOAOYIOETE
TNV TIKA TG 0TaBEPAG 10vTIopoU K Tou ogéog HA. (2,5M)
ATTO KAMTTUAN YIA Vyaon =6ML TO pH=4 )

mol NaOH=6.0,05/1000= 3.10™* mol
HA + NaOH — NaA + H,0O

Apxq  6.10%mol  3.10™

AN -3.10™ -3.10"  +3.10™

Mévouv 3.10* 3.10™* PUBLICTIKO SIGAUpA

[H']= Kog. Cog / Car.= Kog.Nog/ Naa

[H']=10-"" = 10“M

10 = Kog 31%/3.1%% = Kog

(€) MNa k&be pia atrd TIG MO KATW TTEIPANATIKES dIOdIKATIES va YPAWETE, XWPIG
va dikaloAoynoeTe, av Ba odnyroouv o€ BETIKO, apvnTikd 1) Kavéva
OQAAPQ OTOV UTTOAOYIOHNO TNG OUYKEVTPWONG Tou HA. (3u)
I. H kKwvik @IAAN EeTTAUONKE Pe TO SIGAUPA TOU 0EEOG. BETIKO
I1. Mpiv 1o TEAOG TNG OYKOPETPNONG EETTAUBNKAV TA TOIXWHATA TNG KWVIKAG

@IGANG PE Aiyo atTOoOTAYHEVO VEPD. KAVEVA

1. Xpnoiyotroleital SeikTng Pe oTabepd didotaons K= 10™. apvnTiké

EpwTtnon 10

MNa kGBe pia atrod T1IG akOAouBeg dNAWOEIG, va ypAweTe av gival opOn i

AavBaopévn kal va dIKAIOAOYAOETE TNV aTTAvTNON 0ag yia KGBe dnAwaon.

(a) ZTnv KaT@oTaoN XNUIKAG I00PPOTTIAg N TaXUTATA TNG avTidpaong TTpog 1a
0e€1a (Uy) eival yeyaAutepn atrd Tnv TaxUTNTA TNG avTidpaong TTpog Ta
aplotepd (Uy).

AavBaopévn. loxuel U;- U,

(B) Ze udartiké diaAupa KCl, 1oxUsl n oxéon [H]=[OHT].
OpBn. Oudérepo aAag, pH=7.

(y) H xnuikA 1coppoTria N, + 3H, === 2NH3, pyetaTotmieTal TTpog Ta de€Id
av 0710 oUoTNUa TTPooTeBE Ny .

Op0On. AUEnNoN TNG CUYKEVTPWONG avTIOpWVTWYV peTaToTtrifel Tnv X.I. TTpog

TNV KateuBuvon trou Ba katavaAwBouv (Apxr Chatelier).

10



(®) H iy pH d1oAUpaTOg TTOU TTPOKUTITEI ATTO TNV avdauign 100mL HCOOH
0,1M pe 50mL NaOH 0,1M, TTpakTIKA Oev JETABAGAAETAI OTAV OE AUTO
TPooTeBEI pIkpr TToagdTnTa dlaAUpatog HCL 0,1M.

Op0On. A6 TNV avdpién TTPOKUTITEl PUBUIOTIKO SIGAUMA, TO OTTOIO €XEl
TNV 1816TNTA VA d1aTNPEI TTPOKTIKA 0TAOEPS TO pH, pE TTPOCORKN

MIKPAG TTO0OTNTAG 0§€0G | BAoNG.

(€) Atrauteital peyaAuTepn moooTnTa HCL yia Tnv €§oudeTépwaon 20mL
dlaAupatog NH3 pe pH = 12, 1Tapd yia tnv egoudetépwon 20mL
dlaAupatog NaOH pe tnv idia Tiyn pH (va IkaloAoyAOETE XWwpPig
apIBUNTIKES TTPAEEIG).

OpBn. H NH; ka1 To NaOH avtidpouv pe To HCY pe avaAoyia 1mol:1mol.
H NH; gival ao0gvig Baon, evw To NaOH gival ioxupn Bdon. Agpou
éxouv Tnv idia TiuA pH, onpaivel 611 Cypz > Cnaon, KT a@OU 01 OYKOI

gival iool Ba atrauteiTan peyaAutepn roooTnTa HCY yia tnv

eoudeTépwon Tou SIGAUMATOG AUMWVIAG.

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

Epwrtnon 11
A. Ze kAe10T6 Boxeio dykou V1= 2L, atoug 6:° C sicdyovTtal 2 mol Hy kai

4 mol I, kai atrokaBioTartal N XNMIKr I00pPOTTiA:

H2 (9) + 12(9) 2H1 (9)
MEeTG TNV ATTOKATACTACN TNG XNMIKAG I00PPOTTIOG £XOUV OXNUATIOTEI
3,2 mol HI.

(a) Na uttohoyioere:

I. TN ovuoTaon o€ mol Tou PiyuaTog I00PPOTTIAG. (2u)
Hz (9) + 12(9) 2H1 (9)
apxn 2 4
am  -X -X +2X
Xl 2-x 4-x 2x= 3,2 x=1,6
0,4 2,4 3,2

11



I. TNV ammédoon TNG avTidpaong. (2u)
To |, o€ repiooeia
OewpnTiké HI = 4mol

o= TrPaKTIKO HI/ OswpnTiké HI = 3,2/4 =0,8

. TN OTABEPA XNUIKAG ICOPPOTTIAG. aw
[I.]J=1,2M [H.]=0,2M [HI]=1,6M
Kc = [HI]%/ [H2]. [12] = (1,6)%/0,2.1,2=10,6

(B) O 6ykog Tou TTapaTtTdvw doxeiou augavetal o€ V2= 4L, xwpig NETABOANR
oTn Bepuokpaacia. Na ypdyete av Ba petaBAnBei ) x1 n cuoTaon Tou
MiyMaTOg, dIKAIOAOYWVTAG TNV atrdvinon oag. (2u)
Agv 0a peTafAnBei. MeTtaoAnR Tou 6ykou Tou doxeiou dev
METATOTI{EI TN XNMIKA 1I00pPOTTia, YIATI UTTApXOUV Ta idia Mol

aEPIWV OTA AVTIOPWVTA Kl TTPOIOVTA (2-2).

(y) AilatnpwvTtag Tov 6yKo Tou doxeiou oTabepd, n BepUoOKpaTia Tou
OUOTAMATOG PEIWVETAI 0TOUS 8,° C. MeTd TNV atrokatdoTaon NG VEag
XNMIKAG 100ppoTTiag, N roootnta HI oto doxeio tav 3 mol.

Na ypdyete av n avtidpaon ouvBeong Tou HI gival evdoBepun i
e€wBOepun avtidpacon, SIKAIOAOYWVTAS TNV ATTAVTNOT COG.
(2y)
Me peiwon Tng 0, n X.I yeTaToTrioTnKe APICTEPA. ZUVETTWG OEV
guvoeiTtal, dpa evdo6Bepun.
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B. Aivetal n ak6Aoubn avtidpaon n otroia BPioKETAI O KATAOTACN XNUIKAG

I00PPOTTIAG:

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

Kal TO akOAoUB0o dIAYypANPa PE TIG KAPTTUAEG avTidpaong:

0,69
c (M)
04

0,29

t (sl

Na ypdwyeTe av 1o dIAypAPUA AUTO, UTTOPEI VA TTAPIOTAVEI TN JETABOAR

TWV OUYKEVTPWOEWYV TWV avTidpwvTwy A Kal B Tng avtidpaong auTng Kai

va OIKAIOAOYNOETE TNV ATTAVTNOT OOC. (1)
Ox1. Z10 didypappa n cuykévTipwon Tou A pndevieTal, KATI TO
oT1roio dev 10XUEI yia MIO ap@idpoun avTidpaon o€ XNHIKN

I00pPOTTIa.

EpwTtnon 12
(a) 1. Na utroAoyioeTte Tov Oyko diaAupatog KMnO4 0,2M, TTou atraiteital yia
A PN o&gidwon 200 mL diaAvpaTtog FeSO,40,5M, Trapoucia H,SOy,,

(3u)
10 FeSO4 + 2 KMnO4 + 8 HZSO4% 5 Fez(SO4)3 + 2 MnSO4 + K2804 + 8 Hzo

1000mL FeSO, 0,5mol }
200mL X=0,1mol
10mol FeSO, 2mol KMnO4
0,1mol X=0,02 mol }
1000mL KMnO, 0,2mol
X=: 0,02 mol
X=100mL KMnO4
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I1. Mola TTapatrpnon odnyei oTo CUPTTEPACHA OTI £XEl 0EEIOWOEI OAN N
TToooTNTA FES0y; (0,5u)
Mapapovi eAa@pd 1wdoug xpwuartog yia 30 sec

(B) Ma Tov TTPOCdIoPICUO TNG TTEPIEKTIKOTATAS €VOG KPAUATOG TTOU
atroTeAeiTal atrd Apyupo Kal weuddpyupo, 20g Tou KPAPATOG
uTTOBANBNKav o€ Katepyaaoia pe mepicoeia diaAuuarog HCI 0,5M.
EAeuBepwBnkav 0,3L agpiou o€ KAVOVIKEG CUVONKEG.

I. Na uttohoyioete TNV % K.J TTEPIEKTIKOTNTA TOU KPAUATOG OTA dUO
METAAAQ. (3,5u)
Ag + HCL —» x

Zn + 2HCL - ZnCl, + H,

659 Zn 22,4L
Y; 0,3L y= 0,879 Zn
m(Ag) = 209-0,879=19,13g_Ag

20g kpaparog 0,87gZn 19,13gAg
100g X1, X2;
4,35%kK.4. Zn  95,65%kK.4 Ag

. Na uttoAoyiocete Tdoa mol agpiou Ba TTapayxBouv av ion TToodTNTA TOU
KpdupaTog (209) KaTepyaoTei e TTEpicOEIa apaloU BepuoU VITPIKOU 0EEOC.
(3m)
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32Zn + 8 HNO3 apaio/@sppué 3 ZN(NO3), + 2 NO + 4 H,O

3.65¢g Zn 2mol NO
0,87¢g X; X=0,009mol NO

3 Ag +4 HNO3; apaio/eeppé 3 AgNO3 + NO + 2 H,O

3.108g Ag 1mol NO
19,13g X; X=0,06mol NO

ZuvoAika@ mol NO = 0,009mol + 0,06mol = 0,069 mol

TENOZ EZETAZHZ

Ol EIZHIHTPIEX H ZYNTONIZTPIAB.AAA O AIEYOYNTHZX

‘EAeva Koulapidn

Mapiva Koutoou ‘EAeva Koulapidn MNwpyog XpuocooTéuou
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