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OEMA A

Al.
A2.
A3.
A4
AS.

(o)

(9) i
()

(9)

a—3 B-A,y-A, A, i

X - 1s? 257 2p§2p§2pz :
Apa Z(X) =9.

ii) 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)

Apa 01 TIHEG OVTEG TV EVEPYEIDV AVTIGTOLLOVV 6TO ;Mg mov €xet 2
NAekTpoOVia otV e£MTEPIK TOL GTIPAOO.

o PCls éyovpe PEQ v avova TNG OKTAS0S, TO @
QeWoPOpov oynuotilgleénreptcy orfada pe 10 nXK
H évoon CH 5MgB/i§‘ LLE NAEKTPOVIKO TOTO:

" amofdiAer gvo nAek
907010 npoc?»av ‘

noatog HCI, kan C 4, Cp xou Cp ot

OVTIOTOLYEG GLYKEVTP
Bl

S1G TOV Ol0AVPATOV TV LovOEvev Bacewv A,

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=ngey=10-107-Cr=50-107°.C=Cp=5-C

Awmot®vovue Aowmov, 01t petald Tov facewv A ko B, £yovpe v
1010 cuyKéEVTpmon ahAd 1 A givar 1oyvpdTEPT POV TO SLAALUA TNG Eivan
Bacucotepo, dNhadn otav tovrtileton divel HeyoL CLYKEVTPOOT)

oviovtov OH .

P

4

5 5 pivovpe tov apyikd Pabuod ovtiocpov pe Babupod
OVIIGUOV TNG G ‘ ('x VU0 EYOVLE:
N

[OH7]/ 10
a y A CA '
ay’ [OH™]' 10 o
Cq' 10720,
[OH™] 1077
ap _ Cp _ CB5 =0,1=ap=0,1-ap’
ag' [OH™]' 10~
Cp' 1072Cy
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JOH™] 1073

ar _ ¢r  __Cp
ar’ JOH™]" 1077
Cr'  107°Cp

I'vopilovpe 0T Y100 oTOOEPT TIUN

[Mopatnpovpue 7»01 ‘
OVTIGHOV TOPOLE

otav a=1, 81]7»0(81]

> pKa+ 1= pH > 10

0 160VVOO CTUELD KaTh TV

ditpo@avorn mov oAAalel ypopa and pH =2 éoc pH =4 . T myv
woyvpn Pdon A, To 16odvvapo onueio Exer pH =7, omote
KaToAANAOTEPOC OgikTNC €ivan TO KLOVO TG PppoBLUOANG 1e EVPOG
pH odroyig ypopatoc and pH =6 éog pH = 8.
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B3. i) Epocov o vopoyovavipakag (A) Ba £xel dvo Pabpovg akopestodTTOC,
dnradn oynuatilel dvo m despovg onuaivel 6Tt Ba eivor ahkivio 1

>

aAkadiEvio. Erelon oynuoartilel Ko evveq
KatoMjyovpe otov poplokd tomo C 4 H|

ii) AoV 1 évoon (A) divel molvpuepropo TV
OAKOOIEVIO [LE EVOALAGGOUEVOLE O
Apa eivan to CH, = CH/~C

vCH,=CH -CH =CE

<> Teyvnt6 kaov
iii) H évoon B mov amotekel 1ceuepéc opdAoyng cepdg T
elvon aAkivio ko ) devavtidopd pe Na

~1A

decudg dev givan

CH;-C=C-

. Apan évoon B B

oiypa) 0eGLOVG

Tov 1.4 onpoivel 0Tt etval

GvOpaa TOV TPHTAQD JEGUOV EXOVV SP @oo 1O, /apo oV TA Ko Ooa,
O

' Heg A 1 KOPEGULEVT] [LOV

AL drdua dvOpaKa GLVOEOVTAL LLE/OTOVE-TO
Bpiocko 1010 gvdeiaL.
OEMA T <>

Mr( H)=88:>]4®= §=>Ai=35

KOOAN OTLOTE £YOVIE:

CH, CH,

?M\ SC_(:3 \? (B) H3C—C:J—C{{2
CH, OH cH, ¢l
CH, CH,

T H3C—C|J—MgC1 (A) H3C—C|J—C1
cle3 CH,
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I I
(E) |HC=C (z) |H;C—C—CH

(@) | H;C—C—COONa

I'3. O vyevikog tomoc CkH 2k+20 avtiotolyel 6€ KOPECUEVEG HOVOGHEVEIC
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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Al.

5CH3OH + 6KM}’IO4 + 9H2SO4 —> 5C02 + 3K2SO4 + 6M}’ZSO4 + 19H2O

Veo, 2,241
Vol 22,4 L/ mol
Amd ™ oToryelopeTpia TG ovtiopaons Ppickavlie TOGOTNTO TG

CH ;0H oo piypa givan 0,1 mol , ond b Typo Eivon 1loopoplako Kot

nco, = =0,1mol

n 2" évoon Oa givan 0,1 mol .
Otav 1o piypo avtiopd pe pHeTe) ~ avoin Ba oynuorticet (pe faon

DG OVOLPEPEL
TPNUEVO GE

Enewon:
[H;O [ =10]OH~ ]
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:

}: 108[OH- > =10 = [OH~ ] = 10" M

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHEH THE ®PPONTIETHPIAKHY MONAAAX YEAIAA: 7 AIIO 12
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3 [H3O+] 107 _ 107
[HA] 0,1
YroAoyilovpe ko TV otafepd 10VTIGHOL TOV
EMOLEVO EPOTI AT

)

o¢ HA mov Ba ypelaotei ota

HA + | HO | 2 | H;0* /+ q
Apyika (M) C K
Mertafoieg (M) —X S +x
[ooppomia (M) Ci—x X X
i &)
O JTATT LN arHA) =107 Q
[HA] (@]
A2.
Vi
o =
Cr=0,IM

* Q0

210 o1dAvpa A2 Eyovue To Ahog

o) tov HA) avti @h;r H2

v T 16vta Na™ kokhopopovv

on
oa oto 20, 1g BovV uaCt TOL, VD TOL 10VTOL A~

Tehukd (M) C2 C2
A~ + O &= HA + OH~
Apyika (M) C2
Metaforég (M) -y +) Ty
Icoppomia (M) Co—y ¥ y
—14
Kbia )-KarHA) = Kw= Kb(4 ) = Kw = 10 =107
Kacma) 107

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

YEAIAA: 8 AIIO 12




OMOZINONAIA

E

NOLZI1LNOGGdGO®

S [e]

NOMILAIVIVUXI

w
o
<
<
<
<
w

OMOZXITIONAIA EKITAIAEY TIKQN ®PONTIZTQN EAAAAOX (O.E.®.E.) — EITANAAHIITIKA OEMATA

EITANAAHIITIKA OEMATA 2012 E_3.X230(a)

pH =9
pH + pOH =14
- 2
Kb(Af)z[HA][OH /1992~
[A=] C2

Y10 odAvpa A vrohoyilov e TIC VEEG GV

}pOH=5:>[OH‘]=10‘5M:>y=10_5M

oviuyn tovg faon A7,
Ta dedopéva tov Tpofin
toyvel N e€locwon Tov

C péonc

pH = pKa + log——=
Aog - LV :

pa . . —_ .
V,+V; V.
LverAv0Oel Ko 6&\/00»1) a TL GTAGELG — 10VTIGHOUG KOl

H epwro
emidopoo

To dhag NaAd avtdpd pe to HCI kou oynporiler to o0& HA . Oa e€etdoovpe
av 10 TEMKO dtdlvpa A' mepiéyel povo to acbevég o0& HA pmopel va Exel

pH =2.

‘Eotm howdv 611 10 Nad ovtidpd nanpog ue to HCI :

Apywd mol Nad: n3=C3-V3=02M -0,2L=0,04 mol

NaAd + HCI — NaCl — + HA

(mol)

0,04 n 0,04 0,04

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHEH THE ®PPONTIETHPIAKHY MONAAAX YEAIAA: 9 AIIO 12
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Enedn avtidpovv ninpwg # = 0,04 mol , ondte oto tehid didiopa A' Oa

EYOVLE GUYKEVTPAOGELC:

NClClI C3] :W

=0,2M xou HA: C

)

Y10 Stdhvpa A' tov dhoag NaCl tadvra,
«erevBepay péca oto H 20, yopig va v

emnpedlovv o pH , evid ya ro/gA oV

HA + |[/H01~&,
Apywa (M) Ca2 SN
Metaforég (M) —x'
Iooppomia (M) Cz2—x'
+ - n2
Ka(HA)=[H3O I 05=ﬂ

=2=[H;0" | = ]@0 Ote mpémel oV
s 10 HCI va nspt ;

Nad + HCH | —>— NaCl + HA
Apya (mol Y\ 0,04 n
Metoforéc(mol)- |\ 0,04 0,04 0,04 0,04
Teka,(mol) ~ || - —0 0,04 0,04

éxog‘%pdmag

aCl C3]:
HA: C32:W:0,2M Kot
HCI: C33:n_—0,04M

0,2

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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HCI  + H20 | - | H30* + Cl”

Apyika (M) C33
Metaforég (M) —(C33 K \ +C33 +C33
Icoppomio (M) - N C33) ) (33

pH =2

1072"=n=4,2-10"? mol
[H30" [=C33=

Cad2 + H,T
Sy || 002 |
MetaBoréc (mol) | -2z = +z +z
I/{O})[/)OWM) 0,02%\722 W z z

n=—-: z= _ 0,224 z=0,01 mol ondte 610 TEMKO Sdhvpo A4
Vol 22,4L/ mol
) ) ) 0,01 mol
Ba éxovpe 0,0/ mol dharog Cad2 pe cvykévipoon Cy = ~02L =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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CaA> — Ca?t  + 24
Tehkd (M) / C4 2-Cy
L\
A=+ H20 | & \\HMJr / OH "™
Apyka (M) 2-C4
MetaBorég (M) -y \ ﬁx/v' +y'
Isoppomia (M) 2:-Cqy—y' V' y'!

[A™]

Kbeag)=1077 <>
_ 2
Kb(Af)z[HA][OH ]2 ()j =y'=10

y'=[OH™]=10"°
pOH =—log,
pH + pOH =
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