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OEMA A =
Al. (o)

A2 (9) @
v L &,
a.

AS. a—Z,B—A,y—A,B—A,s—A. %

O®OEMA B 3? ;i
B1. 'Eyxovpe 11 mapoakdtm nk@w o@ LEG:

(C: 152252 2p? @
1oMg 157257 2p° @
3

] 5P o 1s 2 28 2
i) [Na va €xet to otoryeio X dBpotoua spin TV NAEKTPOVI®OV TOV 100 UE

I

& pémel va £xel Eva povipeg niextpovio. Kavoope katavoun ce

0KA PEYPL VO TANPOVVTOL 01 TPOVTOOEGELC:

s 1s? 267 2p§2p§2p£ :

Apa Z(X)=9.
S

] AT TIC TIHEG TV EVEPYELDV 1OVTIGHOV TTopoTnpoVpe 0TI L1is glvon
TOAD peyohvtepn and v £z, KOTL TOL GNUAIVEL OTL OITONTEITOL TOAD
% LEYOAO TTOGO EVEPYELNG Y10l TV QUTOLAKPVVGT] TOL TPITOL NAEKTPOVIOL,
(OnAadn dtav Exovv amopokpvvOei 600 NAEKTPOVIO TO GTOTYELD EXEL
OTOKTIOEL OO EVYEVOVC 0EPIOV).
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iii)

iv)

ApoL 01 TIHEG ODTEG TOV EVEPYELDYV OVTIGTOLOVV GTO 2]\@@) ExeL 2
NAekTpoOVia otV e£MTEPIK TOL GTIPAOO.

O1evooeig CO:, PCls givon opolomoikég 8\/0’)%

&

LP:Cl

:6::C::6: &\ :Q]: .

Yo PCls éyovpe e€aipeon and tov. -\fo NG OKTAOMG, TO ATOUO TOV
QPWoPOpov oynuotilel eEmtepikn @w ue 10 niektpoévia.
1]

eVTEPN TEP1000 TOL TEPLOAIKOV TTivVOKaL
Eeildro Tov Tomov ¥5,0 ompaiver 61t T0

EKTPOVIO, atd TNV EEMTEPIKT) TOL
yeTon oo 10 dtopo tov 0&uyovou.

Apa 10 610
Kot 1) NAE ] opn Ba eivau:

>
)
=]

N
S
I

hy

I.

Katd v e&ovdetépmon tov Paocewv ue to HCI, emeidn éxovpe
novoveg Pacerg kou to HC! givan povoPacikd o&v, 1 e€ovdetépmon
Ba yiveton pe avarhoyio mol 1: 1. Tio Tig GUYKEVIPOGELG TOV PACEDV
and ta 6edopéEVa. TG oyKopETpong pue to mpotumo ddkopa HCL 1oydet
avtioTouya:

ny=ngey=10-107-C,=5-107-C=C4=0,5-C

ng=nge;=10-107-Cy=5-107-C=Cp=0,5-C
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np=nge=10-107-Cp=50-103.C=Cp = @7

Awmot®vovpe Aoumov, 0Tt petaéd Tov fdoewv A @ OLLE TNV
1010 cuyKEVTp®ON aAAG 1| A glvan 1oyvpoTEPT CUPOT Ao pd e givon
Bacucotepo, dNradn otav tovrtileton divel usyak%mwéwpwcm
aviovtov OH .
Metaép tov Bdoewv A ko I' mov £xovv 10 H , A €xetl jukpotepn
GLYKEVTPMGT Apa €ivar 1oLPOTEPT, Y10 pPOTEPN CPYIKT
OLYKEVTPWOT Oivel 161 CLYKEVTPOON ov OH  pe v Baon I'.
Apa, cuvolikd, 1oyvpdtepn Paon 8@.

B) Aoyo apaimong Ba Exovpe ai 1C GLYKEVIPMOELS TOV PACEWV:

ng=ny' =10-107-C <3000 107.C ' =C4 =107 -C,
Opoimg Kot 01 GUYKEVTPOO Q@ wv P ko I Ba 1oyvet:

Cp'=1072-Cp xar /€' = 107250y,
210 apy1Ko drtivua on A@) LLE:
pH =11 @

pH + pOH = @
N

S

— [OH ]=10" M

- -3
onote o f ovr@ivm a, = [OH ] _10
Cy Cy

Av yt Baon cvykpivovpe tov apyukd PBabud oviicpov pe Pabuod

LOVTIGLOV-TNG OTO OPULMUEVO SRV O EYOVLE:
, @a[()H_ ] 107
@ CA = CA5 :]:>aA:aA,
[OH ]’ 10~
Cq' 107°C,
JOH™]  107*

9
or  ZE- p S8 _g1=ay-01-ay
) ap' [OH™]' 10

Cg'  107°Cy
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JOH™] 1073 @7
v Cr 1 _gisap-01-a
ar- [OH ]’ 10
Cr' 107°Cy %
I'vopilovpe 611 Y100 oTadepn| TIUT OEppoKpoL b otobepny) 660

apodvov e Eva dtdlvpa ac0evovg NAEKTPOAHTH, TOGO 1 TIUN TOV O

|Kb
avéavel (a = ? VOLLOG OpOLDCEMG @wald).
[Mopatnpovpe Aowmdv, 6TL HOVO 6T trToon g Paong A o fabudg
LOVTIGUOV TTOPAUEVEL GTOOEPOS KATA apaimon. Avto copPaivel pévo
otav a =1, nhadn otav N B('xc woyLpN.

Apa, n A givar 1oyvpr| Paon. @
[Mao xéBe deiktn vroAoyilo @ MV e %}lypH , Omov aArAleL ypdpaL:
q%s

2,4 — dwvirpoavorn (k. =

-3 )'
APOR O5vNg uop@%n p a—1= pH <2
YPpOUO PAGIKNG W K >pKa+ 1= pH >4
Kvavé e Bp i % 107):
ppa 6 ] pH < pKa— 1= pH <6

@@m pH > pKa+1= pH > 8
o =1077):

poua pacikig popeng deiktm pH > pKa+ 1= pH > 10
o

J4

oBeveic Pdoeig B kou I, to 160dVvapo onpeio katd v
OpETpNon pe mpotumo dthvpa HC! , Bpioketar oty TEPLOYNH TOL
ov pH , emopévac kataAlnlotepog deiktng eivou n 2,4 —
@wapocpawé)m nov oAl ypopa od pH =2 éog pH =4 . Tha mv

woyvpn Pdon A, To 16odvvapo onueio Exer pH =7, omote

KaToAANAOTEPOC OgikTNC €ivan TO KLOVO TG PppoBLUOANG 1e EVPOG

; @T pH odroyig ypopatoc and pH =6 éog pH = 8.
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B3. i) Epocov o vopoyovavipakag (A) Ba £xel dvo Pabpovg akdpepTodHTTOC,
onradn oynuoatilel dvo m despovg onuaivel 6Tt Ba v 10 1

aikaodiEvio. Erelon oynuartilel ko evvéa o (oiypa)

KatoMjyovpe otov poprokd tomo C H . %

0v6

ii) AoV 1 évoon (A) divel TolvuePIGHO TOTTOV %uaﬂva ot elvan
OAKOOIEVIO [LE EVOALACTOUEVOLG ATAOVG K 00¢ 0EGLOVG,.

Apa givon t0 CH2=CH—CH=CH2.%I
vCH,=CH-CH=CH, - (-CHy=C

iii) H évoon B mov amotekel 1oope
elvan aAKivVio Ko apov Oev o
deoudg Oev giva 6TV AKp
CH3—CEC—CH3.

(4

:C _CHZ_)V

%}mré KOLOVTGOUK

@Xoyng oEPAg TG A onpaivel Ot
PAL PE onuaivet 0Tt 0 TPITAdG
Apam €v Ba etvan n

vRp1dGHO, dpa avtd Kot doa

Ta dropa dvBpaka Ppickovron ot z gvbeia, yiati Ta 6v0 Grtopa
) 1

dAla dropa Gvop
Bpiockovtan otV 1

OEMAT
'l H évoon A &ivo EGUEVI HOYOGOEVIIC OAKOOAN OTOTE EYOVLE:

Mr(CyH 5, JOH) =88 = 141+ 18=88 = /=5

VTG TOLG AvBpakeg Ba

o
(A) @C—Cm (B) H3C—C—C{{2

CH,
|
|

cg, Cl

o)

é\%ﬁ) H,C—C—MeCl ) H3C—C|J—C1

CH,4

| o)

CH,4

o)
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" 5%
(E) |H,C=C Z) c CH
| | \
CH; o)
CH, CH3
(@) | H;C—C—COONa @/HSC—C—CHZ
| \
CH; CH, ONa
H;C CHj
_CH, CH, @
H-

LY
CHj; < CH;

™) | H;C—C C @ “CH, CHj,

3C4H7CH20® 2S04 —>
3C4 7CH 0+C}’2(S04)3+K2S04 +7H20

n(MKOOMC = —0 6 mol

And r% netpio tng avridpaong Bpickovpe 6Tt amartovvran 0,2 mol

AP avTidopao.
Apoc 0G TOL SLAVLLOTOG TOV UTOPEL VAL OTOYPOUATIOTEL ElvOL:

vevikog tomog Ck H 2k+20 avtioTtotyel o KOPEGUEVES LOVOGOEVEILG
OAKOOLEC 1| AUOEPEG,

Emeion pe enidpaon nepiocoeiag dtahvpatog KMnO4 o&wicpévov pe H 2504,
omote exkhvetan agpro CO2, cvunepaivovpe 0Tt oto piypa vrapyer CH ;0H
7oV €lvan 1 LOVadIKY] oAkoOAN oL pe TANPN 0&eidmon pmopel va oynuatiocet
agpro CO2.
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5CH ;0H +6KMnO,; + 9H 80, — 5CO5 + 3K ,80,, + 61\@7+ 19H 0

nco, = co, 2241 =0,1mol

v, 224L/ mol %
Am6 ) otoryelopeTpia TG avtidpaong fpiockovue éz@e otnNTa ™G
CH ;0H oo piypa eivan 0,1 mol , omdte apod To/utyporeivor 160 opLokd Kot
n 2" évoon Oa givan 0,1 mol .

Otav 1o piypo avtidpd pe petahdikd Na, n ue@oavorn 0o oynuartioet (ue Pdon

1
™V otoyyelopeTpia g avtidpaocng CH 30@0 — CH 30Na + EH 2 ™,

0,05 mol agpiov vépoydvoL dnhady /, € stp ovvOnkec. Apan 2"
MG cBEpaG, apol OTMS avVaPEPEL

poyove oykov 1,12 L petpnuévo o€

EVOOT) TOL piypatog oev Oa eivo aAkoé
1 EKPOVIGOT GLVOAKA EKADETOL OE

sIp cuvOnKeg. Q
n]-MI’]+}’l2-M7'2:m -3@]\4’? 78:>

piyuarog

Mry = 46 %7
Mry =14k +18
AlAG

M}’Z 46

@ en 2" évoon Tov piypatog eivat o

e

HO+] 108[OH-]

= 108/OH-]?=10"" = [OH- ] =10""M
Kw=[H;0"]-[OH ]
Apa [H;0" [ =10 M= x=107M omhadn 1o 0&D eivor aoBevEC apov

éyer ovykévipoon Cr =0,1 M ko o Babpog 1ovtiopuov tov eivor:
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+ -3
O 107
[HA] 0,1
Ynoroyilovpe kot v otabepd ovtiopod tov o&gog HA
EMOLEVO EPOTI AT

(x YPEINCTEL OTAL

HA + | HO | & H30*> + e
Apyika (M) Ci
Mertafoieg (M) —X ¥x +x
[ooppomia (M) Ci—x X X

+ - 2 -6
g 30T J[A] _x2 10

[HA] Cr 0,1
9
Vi \
i Ly ¢
Cr=0,IM @ Q

Al A

2 N
&

DHE TO 6 aAtov onoiov to 6vta Nat kvkhopopodv
o H 20, ye3pic va avtidpovv pali tov, eve ta tovia 4~

(ouluyng Paor HA) avtdpodv pe to H20:
((__ NaA - Na+ + e
Tehkg (M) 4V 2 &
(
AN A~ + H20 &= HA + OH~
Apyd (M) C2
Msw[%p%%f(M) -y Ty T
Icsogeb:ﬁ& (M) C2—y y y
NS
i> —14
Kbia)-KarHA) = Kw = Kb(4- ) = Kvw :]0 — 109
Karaa) 1072
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E_3.X)30(a)

A3.

pH =9
pH + pOH =14

[HA][OH -]

Kbra-) = A

210 o1dAvpa A vrohoyilovue TIg VEES cmstvrp(bGsv& gA

HA: Cp-Vy=Cpp(Vi+V3)=Cpy =

C>2

NaA: CZ'V2:C2]'(V]+V2):>C2]:

To duhvpa A givan puOoTIKG yati e

ovluyn Tovg Paon A~ , mov TpopyeTaL

pH = pKa + log

C ’
paong N

Coctoc

GGy

Apa

H epwtnon pumopei va,

EMiOPOIOT) KOOV 1(’)&

'N T

ViV, V7,

:1

2
:>]0—9=y—:>C2=0,1

Cr-V

V]+V@

C

2

Apywd mol Nad: ny=C3-V3=0,2M -0,2L=0,04 mol

}pOH=5:3[OH]=105A4:>y=Q§§§7

ko NaA :

acbevég 0E0 HA kou tqv

nv didotact Tov dAatoc NaAd.
WOTEC TPOGEYYIGELS, OTOTE

Vi

'V2:>0,1'I/]:0,1'V2:>7:]

2

NaA ovtidpd pe o HCI kou oynporiler to 0& HA . Oa e€etdoovpe
eMKO dtihopa A' Tepiéyel povo to acbevég 0&0 HA pmopet va €xet

é@:x

NaA

+

HCI

_)

Na(Cl

+

HA

(mol)

0,04

n

0,04

0,04
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EYOVLE GUYKEVTPAOGELC:

NaCl: Cy, :%;ZOZ:O,ZM kot HA: C3y =

)

Y10 dihopa A' tov dhag NaCl taovia Na*t, CI 0(POPOVY
«erevBepay péoa oto H 20, yopig va avtidpodv pali 109, omdte dev
emmpealovv 10 pH , evd yio.to HA éxovpe: \

HA + H 20 &= %’30Jr + A
Apyixé (M) C32 ==
Metaforéc (M) —x' N\ +x' +x'
[ooppomia (M) Cz—x' M x' x'

KarHA) =

Y
[H30% ][ A~ ] :>]x9

[HA]
H =107°M , OTTOTE TTPEMEL GTNV
[ v wooéyel o0& HCI

To ddhvpa Tov TpokLRTEL &

doknon, dnradn pe pH =
avtidopaon tov NaAd pe @N

Nad \\+ [{/HEI — NaCl  + HA

Apyd (mol) (0,04 n
Metafohréc (mol ) ~0,04 0,04 0,04 0,04
Tehka (mol ) (\\ — n—0,04 0,04 0,04

210 TEMKO itd?m na A' B Exovpe CLYKEVTPAOGELS:

9 0,04mol
NaCli-Cyp=————=0,2M,
% 0,21

@32 =W =0,2M xo
0,2L

HCl: C33 =—7—
( O o=
Abdym g Tapovoiag Tov 1oyvpov o&Eog HCI to pH tov dokvpartog o

kaBopiletar and ™y cvykévipwon tov H 30T mov mpoxdmtovy amd tov
ovtioud tov HCI:
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QY
HClI  + H?20 - H30* + Cl~
Apyika (M) (33 Z
Mertafoléc (M) —C33 +C33 +C33
Iooppomia (M) - (/33 C33

[H30" [=C33=

pH =2 0,04 @7
n-0,04 b= & Sn=4,2-10"2mol
2

it
%7 A

Ta apyikd mol tov HA n @-VJ =0,IM -0,2L=0,02mol
To Ca avtidpa pe ro@lfl @Wu ue v ynukn e€icmon:

2;@0 { Ca — Cad> + H,T
Apya (mol) /\\\19,02 ny
Metaforéc (mol) |\ ) 2z -z +z +z
Iooppomia (M) 0,02-2z ny—z z z

S

INa to 4 %)poyévo oykov 224 m L &yovpe:

&_ 0,224 L
n= =—————— = z=0,01 mol ondte ot0 TEMKO SitdAvpa A4
ol 22,4L/ mol

N 0,01 mol
sxovus 0,01mol &hatog CaAd2 pe cvykévipoon Cy = ’0—2mLO =0,05M

Y10 Shopa A4 éyovpe o dhag CaAztov omoiov ta évta Ca™
KOKAOQOPOUV «erevBepa» péca oto H 20 , ywpig vo avtidpovv pali tov, eved

ta ovia A~ , (ovloyng Paon tov HA) avtidpodv pe to H20 :
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QY

CaAz — Ca?+t + 24"
Tehkd (M) C4 2-Cy4
A~ + | HO | & HA? = OH"
Apyucd (M) 2-Cy
MetaPorég (M) —y' M-}vf’ +y'
Iooppomia (M) 2.C4-y' y' y'
Kbeag)=1077 %
Kbca) = [HAJIOA=] _, -9 =@: y'=10"M
[A™] (@ 4
y'=[OH~ =10 M %7

POH =—log/OH] += p05 @ 9

pH + pOH =14

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHEH THE ®PPONTIETHPIAKHY MONAAAX

YEAIAA: 12 AIIO 12




