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OAHTIEX

» To eCetaoTikd dokiylo armmoTeAeital amd 14 oeAideg (cupTtrepIAauBavouévng Kai
¢ 1™ oeAidag)

=  EmouvatTeral o EPIOdIKOG TTIVAKAG TWV OTOIXEIWV.

=  To e&eTaoTikd dokipio atroTeAsital ammod 1pia yépn A", B  kai ™.

=  OAeg ol amavTioEIiC 0ag va ypa@ouv OTov KEVO Xwpo TTou OideTal TTavw OTO
€EETAOTIKO BOKIIO.

= EmTpémeTal N XpAon Un TTPoypapuaTiCOPEVNG UTTOAOYIOTIKAG UNXAVAG.

= Agv emITPETTETAI N XPAON DIOPOWTIKWY UAIKWV.

= [pAQETE JOVO PE MEAAVI UTTAE .

XPHZIMA AEAOMENA

2100epEG HAEKTPOAUTIKNG AldoTaong : K(CHscooH) = 1,8 . 107, K(NHs) = 1,8 . 107,

KHcN) = 4,2.107°.

ATopikéc Madec : H=1 , C=12 , 0=16, Na=23, Ca=40, S=32 ,Mg=24.




MEPOZX A" :
Na atravrioeTe o€ OAEG TIG EpWTHOEIS 1- 4.
KaBe epwtnon BabuoAoyeital pye mévre (5) povadeg.

EpwTtnon 1

(a) Na utrohoyioete Tn pada , o€ ypauudpia, Tou udpogeIdiou TOU VATPIOU TToU
atraiteital yia tnv mapackeur; 250mL diaAupatog NaOH, 2M. (pov. 2)

1000mL &-to¢ NaOH — 2 mol NaOH
250mL &6-tog NaOH — X x=0,5 mol NaOH

Mr NaOH=23 +16+1=40

1mol NaOH — 40g NaOH
0,5 molNaOH — x x=20g NaOH

( B) Na ypdwyeTte 4 6pyava epyacTnpiou TTOU XPNOIKOTTOIOUE YIa VO
TTapaokeudooupe 1o diIdGAupa NaOH 2M . (Mov.2)

XpnoipoTtroloupe: Cuyapld, Uaho wpoAoyiou, TTOTHPI CE0EWG , YUAAIvn paRdo,
Xwvi, udPoBoAEa Kal OYKOPETPIKA QIAAN Twv 250mL .(4 atrd
autd)
(y) Ze TOI6 6pyavo gpyacTtnpiou diaAvoupe To oTeped NaOH kai yiati;  ( pov.l)
To diaAUoupue o€ TToThPI (E0EwG yiaTi N avTidpaon &iadAuong gival eEWBepun,
WOTE VA TTEPIMEVOUNE VA KpUWwaoel To dIGAupa Kal JETA va To BAAOUUE oTnNV

OYKOUETPIKN QIAAN. QoTe va unv £Xoupe a@AApa Adyw S1a0TOANG
TWV TOIXWHATWY TG OYKOUETPIKAG QIAANG.

EpwTtnon 2
(a) Aivetal n Bgppoxnuikn e€icwaon TnG Kauong TrpoTtraviou ,C3Hg

CsHg(g) + 502(g) — 3CO2(g) +4 HxO (I) AH=-2220KJ
i. Na xapoktnpioeTe Tnv avtidpaon wg €EwBepun 1 evooBepun . (Mov.1)

H avtidpaon pag eival e€wBepun yiati To AH gival apvnTiko.



ii. Moleg ouoieg atroteAoUv To CUCTNPA KATA TNV KAUON TOU TTpoTTaviou; ( pov.1)
O1 ouaieg : TpoTTAvio, oguyovo, d10gidio Tou AvBpaka Kal vepod.
iii. Na uttoAoyioete TTOON BeppdTNTA TTAPAYETAI KATA TNV Kauon 11g CsHg kai
Tooa ypapudpia CO, Tapdyovral. (Mov.3 )
MrCzHg=3x12+8x1=44
449 C3Hg — 2220KJ
119 CsHg — x x=555KJ

1mol CsHs 3mol CO,
449 >> — 3.22,4L CO,

11g>> — X X=16,8L CO,
EpwTtnon 3
( a) Na utrohoyioete Tov apiBud oeidwong Tou alwTtou ( N ) oTig o KaTw
XNMIKES EVWOEIG: (pov.2)
NH; HNO3 N.Os HNO,
-3 +5 +5 +4

(B) Aiveran navridpaon : ZnO + C — 2Zn +CO

I. Mola oucia o&gIdwveTal KAl TTOI0 AVAYETAI ; (Mov.1)
Ogeidwvetal: 0 avbpakag (C)

Avayetal: To 0ggidlo Tou weudapyupou (ZnO)



ii. MNolo gival To 0EEIBWTIKO Kal TTOI0 TO AVAYWYIKO CWHA ; (Mov.1)

0&eIOWTIKO: TO 0&eidIo Tou Weudapyupou (Zn)  avaywyiko: o avBpakag (C)

(y) Mola atrd 1IG akOAoUBEG PETARBOAEG TTAPIOTAVEI OEEIdWON KAl TTOI TTAPICTAVEI
avaywyn; (Mov.1)
I. CuO —» Cu avaywyn

i Fe** — Fe* avaywyh

EpwTtnon 4

Na ypdyete TNV avtidpaon TNG NAEKTPOAUTIKNG dIACTACNG TWV TTI0 KATW
ogéwv , Baoewv Kal aAdTWV : (pov.5)

e HCI — H" +CI
e HCOOH < HCOO +H"
e KBr— K" +Br-

e Ba(OH); « Ba®" + 20H

. NH3;< NH4+ + OH"

MEPOZXZ B’
Na atravToeTe o€ OAeG TIG EpwTACEIS 5 - 10.
KaBe epwtnon BabuoAoyeital pe déka (10) povAadeg .

Epwtnon 5

(a) Na ypdyete Ta ovOPATA KAl TOUG XNMIKOUG TUTTOUG  dUO I0XUPWYV BACEWV
Kal uiag aoBevoug. (pov.3)

loxupéc Bdoeig : NaOH — Ydpogeidio Tou vaTpiou, KOH — Ydpoéeidio Tou



KaAiou.

AcbBevng Bdon: NH3 - Appwvia

(B ) ZupTTANPWOTE TOV TTIO KATW TTiVOKA : (Mov.3)
A€iKTEG Xpwpua Tou O¢ikTn o€ Bacikd didAupa
daivohoBaleivn KOKKIVO
Kuavouv Tng BpwpoBuudAng MTTAE
HAlavBivn KiTpIVO

(y ) Na CUPTTANPWOETE TIG TTAPAKATW AVTIOPACEIG KAl VA TIG IC0OCTOOUIOETE:
(pov.4)
2KOH + H»,S0O4 — K,S04 + 2 H,SO,
Fe(NO3), +2 NaOH — Fe(OH),+ 2 NaNO3
Ba(OH), + 2HCI — BaCl, +H,O

CaCO3; + 2HCI — CaCl, + CO; +HO

Epwtnon 6
(a) Na ypdayete dUO 1810TNTEG TWV OLEWV . (pov.2)
MeTaBAaAAouv Ta XpwHATA TWV OEIXTWV.

‘Exouv 6&ivn yeuon.

(B ) Na ouptTAnpwoETe TOV TTI0 KATW TTiVOKA: (pov.3)

ogu 2uCuyng Baon
HCI Cl~

NH," NH;

H,S HS~




(y) Na utrohoyioeTe T0 pH TwV akOAOUBWYV SIOAUPATWV:

l. AiaAUpaTtog NaOH 0,01M (p.1)
NaOH — Na* + OH’
1mol — 1mol 1mol
0,01mol— o,01lmol  pOH=-log0,01=2 pH+ pOH =14

pH=14- 2=12

II. AioAupatog CH3COOH 0,1M (KcHscoon=1,8-10").

(Mov.2)
CH3COOH «» CH3COO™ + H*

[H'] = /Co% Kot = /0,1x1,8x1075=1,34x 10°M  pH=-log1,34x10° = 2,87

. 1L diaAupaTog mTou TrepIExEl dloAupéva 1mol HCN kai 0,5mol NaCN
(Kucn=4,2:109).
[H']= Ko€.Co€/Car=4,2x10""° x1/ 0,5 (pov.2)

[H"]=8,4x10"°M pH=-log8,4x10™°=9,07

Epwtnon 7

2& OOKINAOTIKO CWAAVA TTOU TTEPIEXEI 6 g Talviag Jayvnaiou TTpooTiBeTal
mrepiooeia diaAupaTtog HCI 2M.

(a) Na ypdyete dU0 TTAPATNPAOEIG TTOU AVAPEVETAI VA YiVOUV. (M. 2)
To pétaAlo diaAueTal.

Mapaywyr uoaAidwv.

(B) Moid aépio Tapayetal ; (Mov.1)

To aépio udpoyovo.



(y) Mwg avixveuetal TO TTAPAYOPEVO AEPIO; ( Mov.1)
Kaiyetal ye pikpry €kpnén.

( ©) Na ypawyeTte TV XNMIKN €€icwon TG avtidpaong TTou Ba TTPayPaTOTTOINBEI.

(Mov.2)

Mg +2 HCl — MgCl, + H,

(€ ) Na uttoAoyioeTe TOV OYKO TOU AEPIOU TTOU TTAPAYETAI OE KAVOVIKEG OUVONKEG .

(Mov.2)
24g Mg — 22,4L H,
6g Mg — X x=5,6L H»

(o1) N6oog dykog diaAuparog HCI 2M atraiTeital WOTE N avTidpacon Pou va gival
TARPNG . (Hov.2)

1mol Mg — 24g Mg
X — 6g Mg
x=0,25mol Mg 1molMg —2mol HCI
0,25mol mg — Xx x= 0,5mol HCI

1000mL &-pa HCl — 2 mol HCI
X — 0,5 mol HCI

x=250mL HCI



Epwtnon 8

AivovTtal Ta 1o KATw Celyn XNMIKWY OUCIWY :
I.  21eped CH3COONa — oteped CaSOq4
n.  Mikpn Tavia Zn - pikpn Taivia Ag
m.  AidGAupga NaOH - didAupa Ba(OH),
Iv. 21eped NH4NO3 - oTteped NaCl

(a) Na eionynBeite éva avTidpacThpio , TToUu Ba XPNOIKOTIOINCETE , VI va
OIOKPIVETE PETALU TOUG TA MEAN TOU KOBEVOGS aTTO TA TTIO TTAVW CEUyn , YPAPOVTAG
TIG QVTIOTOIXEG XNMIKES QVTIOPAOEIS .

(Mov.8)
l.HCI CH3COONa + HCl — CH3COOH + NacCl
CaS0O, + HCI — x
Il. HCI Zn + 2HClI — Zn Cl, + H;
Ag + HCI — x
I11.H,SO, H,SO, +2 NaOH — Na,SO, + 2H,0

H,S0, - Ba(OH)z —BaS0, + 2H,0

V. NHsNO3z; + NaOH — NH; + H,O + NaNO3
NaCl + NaOH — x

(B ) Na ypdyete 10 ep@aveC attoTEAeoa TToU Ba TTapaTnenOei og KABe TTepITITWON .

(Mov.2)
I Mupicel ¢udl.

il. Mapaywyr uoaAidwv
iii. KataBuBiletal Aeuko iCnua

V. MupiCel apuwvia (XapaKTNEIoTIKY) OTTOTTVIKTIKY JUPWOIA)



Epwtnon 9

Na BpeiTe TOUG OCUVTEAEOTEG TWV TTIO KATW 0O&EIDOAVAYWYIKWY QVTIOPATEWV :

(Mov.10)
[ 2FeCl3 + HS —» 2FeCl, + S + 2HCI
i. 3Ag + 4 HNO3 5 3AgNO3; + NO + 2H0

iii. 2 KMnO4 + 10 FeSO, + 8 H,SO4 ——» 5F62(SO4 )3 + K,S0O,; +2 MnSO4 + 8 H,O

iv. Fe + 6 HNO;3; EEE— FE(NOg)g + 3 NO, + 3H,0

v. KoCr,07 + 6FeCl, +14HCI— 2CrCls; + 6FeCl; +2KCl + 7H,0

EpwTtnon 10

(a) Na TagivouAoEeTE TA ICOPOPIAKA SIOAUMOTA TwV aKOAOUBWYV aAATWY O€
UdPOAUTIKG O&Iva, Bacikd r oudétepa :
(pov.4)
Aidovral : Knuz=1,8-10", Kchzcoon=1,8-10",  Kpcoon=1,6-10"

i . NaCl - oudgtepo ii. NH4CI - 6givo

iii . CH3COONa- Baoiko iv. HCOONH, - 6&Ivo



(B ) Naypayere Tnv avtidpaon udpodAuong yia To CH;COONa (Mov.1)
CH3;COONa — CH3COO™ + Na*

CH3;COO" + H,O < CH3COOH + OH’

(y) Aiveral n akd6Aoubn auidpoun avridpaon:
Hz(g) + CO2(9) —~ CO(g) + H20(9)

Mwg Ba eTTnpeacTei N cuykEVTPpwon Tou Povoéeldiou Tou avBpaka (CO)
(augavetar , eAatTwveTal A Oev HETABAAAETAI) OTIC TTAPAKATW TTEPITITWOEIG;

(Mov.4)
i. Av augnBei n tricon — dev YeTaBAAAETaI
ii, Av au&nBei n ouykévipwaon Tou CO,- augavetal
iii, Av heiwBei n ouykévipwaon Tou Hy - pelwveTal
iv. Av TTpooBécoupe apudaTiKO PETO - AQUEAVETAI
v. Na diatuttwoete Tnv apxn Tou Le Chatelier. (Mov.1)

Av o¢ éva oUoTnua, TTou BPIOKETaI O€ KATAOTAON OUVOUIKAG ICOPPOTTIAG,
EMOPACEl £vag EEWTEPIKOG TTAPAYOVTAG TTOU ETTNPEALEI TNV ICOPPOTTIA,
TOTE N 1I00PPOTTIO TTPOCWPEIVA dIATAPACOETAI KAl TO OUCTNUO
METATOTTICETAI TTPOG EKEIVN TNV KATEUBUVON, OTTOU £COUDETEPWVETAI N
eCWTEPIKN €TTIOPOON KAl ATTOKABIOTATAI N ICOPPOTTIAL.

Mépog I”’

Na atravToeTe o€ OAEG TIG gpwTnoelg 11-12 .
KaBe epwtnon BabuoAoyeital pe déka (10) povadeg .

Epwrtnon 11
a)Aivetal n avtidpaon: Fe(s) + HSO4(@q) = FeSO4(aq) + H2(g) AH<O
Na ypdyete W eTnpedleTal N TaxUuTNTA TNG QVTIdOPAONG QV: (Mov.5)
i. AugnBei n Beppokpaaia.
ii. AvTi oUpuartog oIdApou va xpnoipoTroinBei idia TToodTNTa GIdriPOU UTTO

HopP®r oKAVNG .
iii. XpnoiyotroinBei H,SO,4 0,1M avti 1M.
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iv. MpooTeBei kKaTaAuTNG
v. NpoaoTtebei pikpry ToodtnTa NaOH .

i. AugdveTal n TaxuTnTa.
ii. Augavetal n TaxuTnTa.
iii. MeiwveTal n TaxuTnTa.
iv. Auavetal n TaxuTnta.

v. MeiwveTtal n taxutnTa.

(B ) Ze Kevo doxeio oykou 2L eicayayovrar Smol |, kalt 6mol H, o1roTe
arrokaBioTaral n I00PPOTTid.

I2(9) + Hag)=——=  2HI(9)

2Tn KAatdoTaon 1coppoTriag TrepiExovTal oTo doxeio 3mol HI. Na Bpebouv:

I. H ouoTaon Tou PiyuaTtog 1I00ppoTTiag. (Mov.3)
ii. Hamdédoon tng avrtidpaong . ( Mov.1)
nm. Hniuni 1ng otaBepds Ke NG xnUIKAG e€iowong. ( pov.1)

2@ *+ Ha(q) < | 2HI()
ApXIK& 5mol 6mol
AvTidpouv/ - X=1,5mol - X=1,5mol 2x=3mol
TTOPAYOVTQlI X=1,5
looppotria  i.— 3,5mol 4,5mol 3mol
C=nlv 1,75mol/L 2,25mol/L 1,5mol/L

il. OewpnTIKA TTOCOTNTA AV avTidpouca Ta 5mol I,

Imol I, —2 mol HI

S5moll, — x x=10 mol Hl

a=1rpakT /Bewp. =3/10=0.3 } a= 30%

ii.  Ke=[HN[12).[H2]=(1.5)%/1,75.2,25=0,57
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EpwTtnon 12

A . Z1n ypa@ik TTapdoTtaon TTou diveTal TTI0 KATW TTAPIOTAVETAI N METABOAN Tou
pH katd 1N didpkeia TG egoudeTéEpwong 20mL dioAupaTog acBevoug ogéog, HA,
ME udaTIkG didAupa udpogeldiou Tou vaTpiou, NaOH, 0,2M.

14

13
12
11 /
10
9
8
pH 7
6
5 /
4
ApXIKO pH=3 | 3
2
1
0 T T T
0 5 10 15 20 25
V mL NaOH
(a) Na utrohoyioeTe TN JOPIOKOTNTA TOU OEEOG . (Mov.2)
NaOH + HA — NaOH + H,0 0,2 mol NaOH —1000mL ©&-tog NaOH
X —10mL > >>

X=2x10"° mol NaOH

1mol NaOH — 1 mol HA
2x10° mol NaOH — y w=2x10" mol HA

2x10° mol HA — 20 ml 8-toc HA
X — 10000mL &-tog HA

X= 0,1 mol HA H popiakdétnta Tou diaAupatog HA eivar: 0,1M
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( B ) Na utrohoyioeTe TN oTOBEPA NAEKTPOAUTIKAG dIACTOONG TOU 0EE0G. ( MoVv.1)
Apxiké pH=3 [H7=10""=10°M HAoH +A
[H+]2: Kog.Cog

Koe=(10°)%/0,1= 10

(y ) Na utrohoyioeTe To pH TOU SIGAUNOTOC OTNV KWVIKA QIAAN JETA TNV
MpooBrikn 5 mL TOU PETPOU. (Mov.2)

pH= pK, =-log10™°= 5

(6 ) Naypawete 11 €idoug o@aAua (BeTIKG , apvnTIKO 1} Kavéva) Ba TTPOKUWYEI OTO
ATTOTEAEOUA TNG OYKOMETPNONG AV YiVOUV TA TTIO KATW:

I. Aiyo TTpIv T0 TEAOG TNG OYKOUETPNONG ETTAUBNKAV TA E0CWTEPIKA TOIXWHUATA
TNG KWVIKNS QIAANG e Aiyo attooTayuévo vepd Pe Tov udpoforéa.  ( pov.l)
Kavéva o@daAua.
ii. Kard 1n petagopd Tou SIOAUPATOG TOU 0EE0G OTNV KWVIKI @IAAN JIKPN
TTOoOTNTA aTTO AUTO £TTECE £EW ATTO TNV KWVIKA QIAAN. (Mov.1)

ApvnTiKG 0QAAuQ.

B. Na egnyfoeTe :
i. MaTi To d1dAupa KMnO,4 QUAACOETAI O OKOUPOXPWHES PIAAEG. ( Mov.1)
To MnO4 avTidpd e 10 vePO Kal hag divel MNO, . AuTi n avTidpaon

KataAueTal atmmd 1o Qwg yI' auTtd 1o didAupa Tou KMnO,4 1o Bdalouue o€
OKOUPOXPWHES PIAAEG.
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ii. Mari dev xpnoipoTrolcital d€iKTNG KATA TNV OYKOUETPNON OIOAUPATOG
FeSO, pe didAupga KMnO, , o€ 6&Ivo TTEpIBAAAOV.
(Mov.1)
MNati dpa oav deikTnNG 10O id10 TO didAUPa Tou KMNOy4 , PE TN TTPOCBNAKN HIAS

oTAYyovVaG TTAPATTAVW META TO TEAOG TNG avTidpaong ,To dIAAUNA YiveTal
pOodIvo.

. Mati kard Tnv oykopétpnon e didAupa KMnO4 dev ptropei va
xpnoiuotroinBei 7o HNO3 yia o&ivion Tou d1aAUPaTOG. ( pov.1)

MNarti 70 HNO3 gival oge1dwTIkG , avTidopd pe 1o didAupa Tou FeSO,4 e
atroTéAeopa va KatavaAwBei Aiyotepo didAupa KMnO,4 Kal va TTpoKUYEl
apvnTiKO CQAAuQ.

O1 eionyntég O ouvroviotig (B.A. A") H Aigeubuvtpia
NedpuTtog AXIANEWG NedpuTtog AXIANEWG doivikn XpiotodouAou

>TEAANQ ZTUAIOVOU
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IIEPIOAIKOZ IIINAKAY TOQN ZTOIXEIQN

1 2
H He
1 4
[

3 4 5 6 7 8 9 10
Li | Be 1TB| C| NI O] F| Ne
7 9 11 12 14 16 19 20
11 | 12 130w 15) 167 17| 18
Na | Mg Al] Si| P{ S Clj Ar
23 | 24 27 | 28} 31 ] 321355 40
19 | 20 21 22 231 24 25 26| 27 28 29 | 30 31 32 33 | 34 35 36
Klcal SelTi| Vv | Cr|{Mn]| Fe| Coj Nij Cu| Zn| Ga| Ge| As| Se | Br| Kr
39 40 45 | 48 51 52 S5 | s6 § 59 59 {635|654| 70 |726] 75 179 | 80 84
37 | 38 | 39 40 41 | 42 43 44 | 45 46 { 47 48 49 | 50 51 52| 53 54
Rbl Srl v | Zr| Nb| Mo| Tc|Ru| Rt] Pd| Ag{Cd| In| Snj Sb| Te| I [ Xe
8554 88 89 or {.93 ] 961 (99| 101] 103 | 106 | 108} 112 | 115} 119] £22 128 | 1271 131
ss| s6| s71 72| 3t7a|75b76) 7778|798 | 8|8 |8 | 84185186
Cs|Bal Lal Hf] Ta] W | Re| Os| Ir { Pt | Au| Hg} TI | Pb| Bi| Po| At Rn
133 | 137 139 |178.5) 181 1184 | 186 | 190 { 192 | 195 | 197 | 201 | 204 | 207 | 209 [210)31210]| {222
87 } 88 | 8% | 104 | 105] 106

Fr{ Ral| Ac{Unqg| Unp|{Unh

{2231} 12261| (227} 126[|J|262] (263]
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