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AITANTHXEIX
OEMA A
Al.  (a)
A2, (9)
A3. ()
A4, (9)
AS. a-Z,B-Av-Ao6-Ae- A
OEMA B
B1. 'Eyxovpe tic mopokdtm nAEKTPOVIKES OOUEC:
< UIs% 359 2pt
1oMg - 157 25% 2p0 357
5P ]S22S22p63S23p3
i) [Ma va €yel to otoryeio X dBpotoua spin TV NAEKTPOVIOV TOV 100 UE

+§ Oa Tpémet va £xel Eva povipec niektpovio. Kévovpue koatavour) oe

TPOYIOKA PEXPL VO TANPOVVTOL O1 TPOVTOOEGELG:
2 5.2 25,2451

X 11s® 257 2py 2p, 2p;

Apa Z( X)= 9.

i) Ao TIG TIHEG TOV EVEPYELDV 10VTIGUOD TOPATNPOVUE OTL N Fis5 givar
TOAD peyohvtepn and v £z, KOTL TOL GNUAiVEL OTL oTonTeiTon TOAD
LEYOLO TTOGO EVEPYELOG Y10 TNV OTOLAKPVVGT) TOL TPITOL NAEKTPOVIOL,
(OnAadn dtav Exovv amopakpvvOel 600 NAEKTPOVIO TO GTOTYELD EXEL

QTOKTIGEL OO EVYEVOVC OEPIOL).
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B2.

iii)

Apa 01 TIHEG QVTEG TV EVEPYEIDV AVTIGTOLLOVV 6TO ;Mg mov €xet 2
niektpovia oty £MTEPIKN TOL GTIPAOA.

Ovevaoeig CO;, PCls givou opo1omolMkég EVOGELS:

:Ck :Cl:

:C1:P:Cl:

:6::(}:: O :Cl:

Y10 PCls égovpe e€aipeon amd Tov Kavova TG OKTASAG, TO ATOUO TOV
ewoPopov oynuatilel eEmtepikn otifada pe 10 niextpovia.
H évoon CH;:MgBr eivor 10vtiki pe nAEKTPOVIKO TOTO:

- 12+ -
H:C:H :Mg: -Cl:
I ‘: =

To otoycio ¥ Ppioketor oty SV TEPT TEPIOOO TOV TEPIOOLKOV TIVOIKOL
Kot epocov oympartilet facticd o&eidio Tov Tomov P50 onpoiver 61t To
KO dropo ¥ amoPdAirel Eva NAEKTPOVIO, OO THYV EEMTEPIKT TOV
otfdda 0 omoio mposhapPdveron omtd To GATopo Tov 0EVYOVOL.

Apa 1o otoryeio ¥ €xet éva nhextpovio oty eEmtepikn Tov oTIRAdA
Kot 1] NAEKTPOVIaKT| ToL dour| Oa eiva:

v 152 2!

ApOL Z(‘P) =3.

‘Ectew C n ovykévipwon tov dtoddpatog HCL, xou Cy, Cy ko Cp ot

aVTIGTOLYEG GLYKEVTPAOGELS TOV SIOAVUATOV TV povOEvev Bacewv A,
Bxal.

Kata v e&ovdetépmon tov Pacewv ne to HCI, emeidn éxovpe
novo&veg Baoceig ko to HC! givar povoPaocikd o0&, n e€ovdetépmon
Oa yiveTon pe avoroyioo mol 1: 1. Tho Tig GLYKEVIPOGELG TV PAGEDV
amd T, 6Ed0UEVEL TG OYKOUETPNIONG peE TO TpoTumo ddkopa HCL 1oydet
avtiotouya:

ny=nge;=10-107-C,=5-107-C=C,4=0,5-C

ng=nge;=10-107-Cy=5-107-C=>Cp=0,5-C
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np=ngey=10-107-Cp=50-107°.-C=Cp=5-C

Awmetovovpe Aomdv, 0Tt petald Tov fdosmv A ko B, éxovpe v
1010 CLYKEVTP®OTN aALA M A givan 1o LPOTEPT 0ROV TO StdALIA TG Elvan
Baocikotepo, NAadn otav 1ovTileTon Sivel HeyOADTEPT GUYKEVTP®OOT)

oviovtov OH .

Metacd tov fdoemv A ko I mov €yovv o 1610 pH , n A €xel pukpdtepn

GLYKEVTPWOT] Apa Evar 1IGYLVPOTEPT], YIOTL LUE PIKPOTEPT] OPYIKT|

oLyKéEVTIpmoT divel ion cuykévipwon oavioviov OH  pe v Paon I

Apa, cuvolikd, woyvpdtepn Paon eivon n A.

B) AOyo apaimong Ba Exovpe aAray GTIC GUYKEVIPMOGELS TOV PAGEWV:
ny=ny'=10-107-C,=1000-107-.C ,//=C,'=107°-C,

Opoing ke 01 GLYKEVTPMOGELS TV Paoewv B konl Ho 1oyvet:

Cy'=1072:Cp xon 1 G =107 1Cy.
270 apy 1Ko drdivpa TG faong A Exovpe:

pH =11 B =
S 20N E33E TR [H 10 Y
pH + pOH =14
- -3
omote 0 Poduog ovticpov eivon a 4 = [OH ] = 10
C4 C4

Av yu k60e Bdon cvykpivooue tov apyikd Pabuod ovtiopov pe Pabud

LOVTIGLOV TNG OTO OPULOUEVO SIAAVUAL EYOVLLE:
JOH™] 1073
Cy

ay Cy

= = =l=a,=a,'
ay' [OH™] 107 o
Cq' 107°C,
[OH™]  107*
adp _ Cp _ CB5 =0,1=ap=0,1-ap’
ag' [OH™]' 10~
Cp' 107°Cy
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Y)

JOH™] 1073

a]" = C‘F = C'F4 =0,]30F=0,1'a1“,
ar' [OH™]' 10°
Cr' 107°Cy

I'vopilovpue ot ya otafepn Tiun Beppokpacioc (Kb otabepn) 660
apodvovpe Eva dtdlvpa ac0evovg NAEKTPOADTH TOGO 1 T TOV O

|Kb
avéavel (a = ? vopog apardoems tov Ostwald).

[apatnpovpe Aowmdv, 6TL povo oty mepintwon s Pdong A o Pabuog
OVTIGLOV TOpApEVEL oTabepdg KoTd TV apaiwot). Avtd copPaivel povo
otav a =1, miadn otav 1 faon givar woyvpn.

Apa, n A givar 1oyvpn| Paon.

[ kGBe deiktn vroroyilovue v weproyn pH , dmov oAhaletl ypoua:

2,4 — S ivitpo@ouvorn ( pk. =10 7):
ypoduo 6Evne popong oeikty pH < pKa— 1= pH <2
ypou focikic popeng deiktn pH > pKa+ 1 = pH >4

Kvavé g Bpopodopoing ( pka = 10 ~7):
wpoduro 6&Ewnc popong dsiktn pH < pKa+1= pH <6
poua acuig popeng deiktm pH > pKa+ 1= pH > 8

Ooavoro@Oareivn ( pka =10 ~7):

phduo 6Ewne popeg dsiktn pH < pKa— 1= pH <8

yphua Boaciknc popeng deiktn pH > pKa+ 1= pH > 10

[Na 11g acbeveig facerg B kou I, 0o 160d0vapo onpeio kotd v
oykopétpnon pe tpotono didhopa HCI, Bpicketou otnv meployn Tov
6&wvov pH , emopévmg katolinhotepog deiktng eivou 1 2,4 —
dTpo@avorn mov oAAGlel ypopa and pH =2 éoc pH =4 . T v
toyvpn Pdon A, To 16odvvapo onueio Exel pH =7, onote
KaToAANAOTEPOC OgikTng ivan TO KLOVO TS BpopoBvpding pe Vpog
pH odhayng ypdpatog and pH =6 éog pH = 8.
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B3. i) Epocov o vopoyovavipakag (A) Ba £xel dvo Pabpovg akopestodTTOC,
dnradn oynuarilel dvo m deopot onuaivel 6TL Ba eivor ahkivio 1
aikaodiEvio. Erelon oynuarilel ko evvéa 6 (6lypa) 0eGovg

KatoMjyovpe otov poprokd tomo C H .

ii) AoV 1 évoon (A) divel molvpeptopo tomov 1,4 onuaivetl 0Tt givon
OAKOOIEVIO [LE EVOALACTOIEVOLG ATAOVC Kol OITAOVS OEGHLOVG,
Apa eivanto CH,=CH -CH =CH,.
vCH,=CH-CH=CH, > (—CHZ—CH=CH—CH2 —)v

Teyvmtd xaovTGovK

iii) H évoon B mov amoterel 1copepég opdroyng oepds e A onpaivetl 0Tt
gtvo aAKivio Ko apov dev avtidpa e Na onuaivetl 0Tt o Tpirhog
deoUOG Oev gtvon otV akpn. Apan évoon B Ba eivar n
CH3—CEC—CH3.

Ta aropa avbpaxa Bpickovron otny 1010 VOl Yot Ta 600 Gtopo
GvOpaco TOV TPITAOD OEGLLOV £XOVV SP LPPOIGLO, Gpo AT Kot doa
dAAa dropa GvOpaKa GOVIEOVTOL LLE W TOVG TOLG AvBpaieg Ba
Bpickovtat oty 1010 evbeta.

OEMA I
'l H évoon A eivon kopeopévn povocBevig aAKOOAT 0mOTE EXOVUE:

Mr(C,Hy, OH )=88= 14/+18=88=> /=5

T T

A) | H;C—C—CH B) | H,C—C—CH

(A) 3 | \2 ( ) 3 \2
CH, OH ch. Cl
T T

(@) |H;C—C—MgCl A) | H;C—C—cCl
CH; CH;
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T T
(E) |HC=C ) |H;C—C—CH
| | N\
CH; CH; ©
CH; C|JH3
(®) | H;C—C—COONa (A) H3C—C|J—C{{2
CH; CH; ONa
H;C CH,
CH, CH, |
) |HC—CcT N /S c—cH,
(|3H3 CH,
Ny | H5C (lj ﬁ (0) CH2—(|3—CH3
CH, O CHj,
2.
3C4H7CH20H + K2C7'207 + 4H2S04 —>
3C4H7CH :O+C7"2(SO4)3 +KZSO4 +7H20
m 52,8
nO(/lKZOO’/lI’]Q‘ :M:WZO, 6 mol
Amo ) otoyelopeTpio TG avtidpaong Ppickovue 6t amantovvron 0,2 mol
K5Cr07 yo mMipn avtidpaon.
Apa 0 OYKOG TOV S1OAVUATOG TTOV MITOPEL VOL IO PMUATICTEL Efvaut:
n n 02
C v
3. O yevikog tomog CkH 2k+20 avtiotoryel 6€ KopeoUEVEG HOVOGHEVELS

aAKOOLEC 1| AUOEPEG,

Eneion pe enidpaon nepiocoeiag dtoahvpatog KMnO4 o&wicuévov pe H 2504,
omote ekhvetan agpro CO2, cvunepaivovpe 0Tt oto piypa vrapyer CH ;0H

7OV €lvan 1] HOVadIKY] oAk0oOAN OV pE TAN P 0&eidmon pmopel va oynuoticet

aépro CO2.
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5CH ;0H +6KMnO, + 9H ,80, —> 5CO, + 3K 580, + 6MnSO,, + 19H ;0

Veo, 2,241
Vil 22,4 L/ mol
Amd ) oroyelopeTpia TS avtidpaong Ppickovpe 0TI N TOCOHTNTA TG

CH 3;0H oo piypa givon 0,1 mol , omdte apov T0 piypo givon 160HopLokd Kot
n 2" évoon 0o givan 0,1 mol .

Otav 0 piypo avtidpd pe petohikd Na, n pebavoin 0o oynpoatioet (ue Pdaon

nco, = =0,1mol

1
v otoyetopetpio g avtidpaong CH ;0H + Na — CH ;0Na + EH 2 ™,

0,05 mol aepiov vdpoydvov dnhadn 1,121 oe stp cvuvdikec. Apan 2"
EVOOT) TOL piyparog 0ev Ba givat aAKOOAT, dALA cuBEPAS, aPOD OTMG AVAPEPEL
1 EKPAOVI G GLVOMKE EKADETAL 0EPLO VOPOYOVO OyKkov /1,12 [ netpnuévo oe
SIp ocvvOnKec.

n; 'Mf"] +n) 'MI"Z = m,uly,u(xmg :>0,13Z+0,] 'MFZ = 7,8:>

M/"2 =46
Mry=14k+ 18

avyXii = k=2 ondte ) 2" Vo TOL piypatog Eivan o
MI"Z =46

oedvraudépag CH 3 -0 —-CH .

OEMA A

Al.

Enewon:

[H;O [=105]OH~ ]
Kw=[H;O0"[-[OH" ]
Apa [H;0* [ =10 M= x=107M omhadn 1o 0&D givon aoBevéC apov
gyl ovykévipoon Cr=0,1 M ko o Pabpog 1ovtiopuov tov eivou:

}:> 108[OH- > =10 = [OH~ ] = 10" M
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+ -3
- [H,O0" ] _ 10 _ 107
[HA] 0,1
YmoAoyiCovpe ko v otabepd 1ovticpov tov o&éog HA mov Ba ypelootel ota
EMOLEVO EPOTIUATAL

HA  + H20 &= H3 0+ + A
Apyika (M) Ci
Metaforég (M) -X +X +x
[coppomia (M) Cr—x X X

+ - 2 -6
Ka= 1307114 ]=x—=&:>Ka(HA)=10—5

[HA] Cr 01
A2.
Vi V>
HA T NaA :>
Cr=01M | | C2=
pH =9
=T Al nmmmer A2
210 ddhvpa A2 éyovpe to dhag NaAdtov omoiov ta 1dvia Nat kokhogopodv
«erevBepary péca oto H 20, yopic va avtidpovv pali tov, eve ta tovio 4,
(ovluyng Baon tov HA) avtidpodv pe to H20:
NaA - Nat + A~
Tehkd (M) C2 C>
A=+ H20 &= HA + OH~
Apyika (M) >
Metaforég (M) -y +) Ty
[coppomia (M) Co—y y y
—14
Kbca )-KacHA) = Kw = Kbr4-) = kw 1077 _ 1072
Kacga) 1072
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pH =9

pH + pOH =14
— 2

_[HAJ[OH ]:]0—9=y—:C2=0,1M

[A-] C2

Y10 didAvpa A vrohoyilovue Tig véeg cuykevipmoelg tov HA ko NaA :
C;-V
HA: C; -V =Cyy(Vi+V5) = Cpp ==L
1 Vi=Cr(Vi+V3)=Cpy Vi,
-0
Vi+7;
To didhvpa A givon pOoticd yiori tepiéyet to aobevéc 0&0 HA ko tv

}pOH=5:>[OH‘]=]0_5M:>y=]0_5M

Kb(4-)

NaA: CZ'VZZCZI'(VI-i_VZ):}CZ]:

ovluyn Tovg Paon A~ , mov mpoépyetan amd TV didoToon tov dhatog NaA .
Ta dedopéva TOL TPOPANUATOC ETTPETOVY TIC YVWGTEG TPOGEYYIGELS, OTOTE
oyvern e€lowon tov Henderson kou Hasselbalch:

~

pH:pKa+l()gM35=5+log 2]:>C2]=C]]
Cocétog Cl1
N L v
Apa: s 4 :C2 SO 0= C, Wol=> 00, 20,1 - Vs L = |
Vi+Vs W+, v,

H epdnon uropet va Avbel ko pe avaAvTikd Tic S100TdoES — 10VIIGHOVG Kot
ENLOPOOT) KOTVOU 10VTOG.

To dhag NaAd avtidpd pe to HCI kou oynpotiler to o0& HA . Oa e€etdoovpe
av TO TEMKO dtdlvpa A' mepiéyet novo to acbevég o0& HA pmopel va Exel

pH =2.

‘Eotm howdv 611 10 NaAd ovtidpd ndnpog ue to HCI :

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

Nad + HCl —> NaCl  + HA
(mol) 0,04 n 0,04 0,04
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Enedn avtidpovv tinpwg # = 0,04 mol , ondte oto tehid didkopa A' Ba
EXOVUE GUYKEVTPWOOELS:

NaCl: Cs, = 0,04mol 0,04mol

=0,2M xav HA: C3, =

) )

=0,2M

Y10 dhopa A' tov dhag NaCl todvra Na™, ClI™ kokhopopovv
«erevBepay péoa oto H 20, yopig va avtidpodv pali Tov, omdte dev
emnpealovv 10 pH , evd yio.to HA éxovpe:

HA  + H2O | & H30*t + A
Apyika (M) C32
MetaBorég (M) —x' +x' +x'
Isoppomia (M) C3z2—x' x' x'
+ - B n2
Kagpaj = LB AT g5 _ D" ) o O =2 10730

[HA/] (32

To ddAvpa Tov TPOKVATEL Eivart AMydTEPO GEWVO OTTO AVTO TOVL OUTOUTEL 1)
aoknon, nhadn ne pH =2 = | H;0" | = 107°M , onére TPETEL OTV
avtiopaon tov NaAd pe to HCI va nepiootyer o&o HCI

NaAd  + HCI > NaCl = + HA
Apywa (mol) 0,04 n
MertaBoréc (mol) 0,04 0,04 0,04 0,04
Tehwd (mol ) — n—-0,04 0,04 0,04

210 teMKo odAvpa A' Ba Exovpe CLYKEVTPAOGELS:

NaCl: 5 =204l o,
HA: C32:M:0,2M Kot
HCI: C33 :n_—0’04M

0,2

Abdym ¢ Tapovoiag Tov 1oyvpov o&Eog HCI to pH tov dokvpartog Ha

kaBopileton amd v cvykévipoon twv H 301 ov npokdmTovy amd Tov
ovtioud tov HCI:
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HCl  + H20 - H30t + Cl
Apykd (M) C33
Metapolréc (M) —C33 +C33 +C33
Iooppomia (M) - C33 C33
pi =2 0,04
n—0.04 N _102=n=42-10"2mol
[H30" [ =C33= M ,
0,2
A4,

- L)

Ta apywé mol tov HA eivo: n; =C;-V; =0,IM -0,2L = 0,02 mol

To Ca avtidpa pe 10 00 HA odpowva pe v gk €icoon:

2 HA + Ca — CaAdz + H,T
Apykd (mol) 0,02 ny
MetaBolréc (mol) -2z -z +z +z
Iooppomia (M) 0,02-2z ny—z z z

[ to aéplo vpoydvo oykov 224 m L €yovpe:

v
n=1 z= _0.224L = z=0,01 mol ondte 610 TEMKO Sdhlopa. A4
Vol 22,4L/ mol
) ) ) 0,01 mol
Ba éxovpe 0,0/ mol dhatog Cad2 pe cvykévipoon Cy = “07L =0,05M

Y10 Shopa A4 éxovpe to dhag CaAd2tov onoiov ta évta Ca?t

KukAO@opoOV «erevBepay péoa oto H 20 , yopig va avtidpodv pali tov, eved

T 1ovra A~ , (ovluyng Paon tov HA) avtidpovv pe to H20 :

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

YEAIAA: 11 AIIO 12




OMOZINONAIA

OMOZIIONAIA EKITAIAEY TIKQN ®PONTIETQN EAAAAOX (O.E.®.E.) — EITANAAHIITIKA OEMATA

[ E

w m
=
o 3
>
a -
>
< m
<
< Bl
< =
W z

®d E EIANAAHIITIKA OEMATA 2012 E_3.X)30(q)
CaA> — Ca?*t + 2A~
Telka (M) C4 2-C4
A=+ H20 &= HA + OH~
Apyixd (M) 2-C4
Metaforég (M) -y’ +y' +y'
[ooppomia (M) 2-Cqy—y' y' y'
Kbca)=107*
— "n2
Kb(A—)z[HA][OH ]:>10—9=—(y) =y =107 M
A~ 2-Cy

VI=[OH=] =107 M
pOH =-log/OH || = pOH=5= pH =9
pH + pOH =4

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