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OEMA A
Al. (o)
A2, (9)
A3 (v)
A4 (9)
A5, oa-ZB-Ay-Ad-Ae-A
®EMA B
B1. 'Eyxovue tic mopakdtm nAeKTpoviarkéG SOUEC:

sC 1 152 25° 2p?

1oMg : ]s22s22p63s2

5P ]s22s22p63s23p3

i) [Na va €yetl to otoryeio X dBpotoua spin TV NAEKTPOVI®OV TOV 160 UE

+E Oa Tpémet va £xel Eva povipec niektpovio. Kévovpue kotavour oe

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

X o1s 257 2py 2p, 2p;

Apa Z( X)= 9.

ii) AT TIC TIHEG TV EVEPYELDV 1OVTIGHOV TTopoTnpoOpe 0TL N Luis glvon
TOAD peyohvtepn and v £z, KOTL TOL GNUAIVEL OTL OITONTEITOL TOAD
LEYAAO TTOGO EVEPYELNG Y10 TNV QUTOLAKPVVGT] TOL TPITOL NAEKTPOVIOL,
(OnAadn dtav Exovv amopakpvvOei 600 NAEKTPOVIO TO GTOLYELD EXEL

OTOKTIOEL OO EVYEVOVC 0EPIOL).
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B2.

iii)

Apa 01 TIHEG OVTEG TV EVEPYEIDV AVTIGTOLLOVV GTO ;Mg mov €xet 2
niektpovia oty e£mTEPIKN TOL GTIPASO.

Ot evaoeig CO;, PCls givon opo1omoMKkég EVOGELS:

:Ck :Cl:

:C1:P:Cl:

:6::C:: O :Cl:

Y10 PCls égovpe e€aipeon amd Tov Kavova TG OKTAdAG, TO ATOUO TOV
ewoPopov oynuotilel eEmtepikn otifada pe 10 niextpovia.
H évoon CH:;MgBr givor 10vtikn pe nAektpovikod tomo:

To otoyeio ¥ Ppicketon otn devTEPT TEPIOOO TOL TEPLOOLKOV TIVOIKL
Kot epocov oynuatilet facikd o&eidro Tov Tomov 5,0 ompaiver 61t T0
k@O dropo ¥ amoPdirel Eva nhextpovio, amd v eEMTEPIKT TOV
otidda To omoio TposrapPdveron amd To dropo tov o&vyovou.
Apa 1o otoryeio ¥ €xet Eva nhektpovio oty eEMTEPIKT TOV GTIPASA
Kot 1) NAEKTPOVIaKT Tov dour| Ba siva:

25,1
Vo ls72s
Apa Z(yj) =3.

‘Ectew C n ovykévipmon tov dtohdpatog HCL, xou Cy, Cy ko Cp ot

aVTIGTOLYEG GUYKEVTPMOGELG TMOV SOAVUATOV TV PHovOEvev Bacewv A,
Bkl

Katd v e&ovdetépmon tov Pacewv ue to HCI, emeidn éxovpe
novoéveg Pacerg kau to HC! givan povoPacikd o0&, 1 e€ovdetépmon
Ba yiveton pe avarhoyio mol 1: 1. Tio Tig GUYKEVIPOGELG TOV PAcEDV

and ta 6dopEVa. TG OyKopETpNong e to mpotumo didhopa HCL 1oydet
avtioctouya:

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

ng=nge;=10-107-Cp=5-107-C=Cp=0,5-C
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np=nge=10-107-Cr=50-107°-C=Cp=5-C

Awmotdvovue Aowmov, 01t petald Tov facewv A ko B, £yovpe v
1010 cuyKEVIpmon ahAd 1 A givar 1oyvpoTEPT POV TO SIAALUA TNG Eivan
Bacucotepo, dnNradn 6tav tovtiletar divel PEYOADTEPT GLYKEVTPMOOT)

oviovtov OH .

Meta&d tov Bdoewv A ko I mov £ovv o 1610 pH , n A €xer ukpotepn

GLYKEVTPMGT Apa €IVl 1IGYLVPOTEPT], YIOTL LUE PIKPOTEPT] OPYIKN

OLYKEVTPMOT divel ion cvykévipmaon avioviov OH  pe v Baon I

Apa, cuvolikd, 1oyvpdtepn Paon eivan n A.

B) AOyo apaimong Ba Exovue aAlayr| GTIC GUYKEVIPMOGELS TOV PAGEWV:
ng=ny'=10-107-C,=1000-107.C ' =C,'=107-C,

Opoimg kot o1 cuykevipdoelg Towv Bdoewv B kon I' Ba 1oyvet:

Cp'=107-Cyxan Cp'=107.-Cp.
210 apy1kd dthvpa e Phong A Exovue:

pH =11 _ _3
= pOH =3=[OH [=10"M
pH + pOH =14
— -3
omote 0 Padpog wvtiopov eivon a 4 = [OH ] = 10
C4 C4

Av vy k60e Bdon ocvykpivoope tov apyikd Babuod ovtiocpov pe Pabud

LOVTIGLOV TNG OTO OPULMUEVO SIOAAVUOL EYOVLLE:

[OH™] 107
aA: CA = CA5 :]:>aA:aA,
ay [OH™ ] 10”

Cq' 107°C,

[OH™] 1077
ap _ Cp _ CB5 =0,1=ap=0,1-ap’
aB' [OH ]’ 10~

Cp' 1072Cy
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Y)

JOH™] 1073

ar _ Cr _ CF4 =0l=ap=01-ap'
ar' [OH™]'" 10~
Cr'  107°C,

I'vopilovue 6t yia otafepny Tiun Bepuokpacioc (Kb otabepn) 66o
apodvov e Eva dtdlvpa as0evovg NAEKTPOADTH TOGO 1 TN TOV O

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

[opatnpovpe Aowmdv, 6TL povo oty mepintwon g Pdong A o Pabuog
OVTIGHOV TapapéveL otabepdg katd TV apainot). Avtd copPaivel povo
otav a =1, miadn otav 1 faon givar 1oyvpn.

Apa, n A givar 1oyvpn| Paon.

"o kabe deiktn vroroyilovue v wepoyn pH , dmov aAhaletl ypoua:

2,4 — dwvitpo@avorn (ko = 10 7):
podua 6&Ewvnc popong dciktn pH < pKa— 1= pH <2
wpoua pacikig popeng deiktm pH > pKa+ 1= pH > 4

Kvavé g Bpopobopoing (ko =10 ~7):
podua 6&Ewvnc popeng dciktn pH < pKa— 1= pH <6
poua pacikig popeng deikty pH > pKa+ 1= pH > 8

Ooavoro@Oareivn (ko = 10 7).

wpodua 6&Evnc popong dsiktn pH < pKa— 1= pH <8

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

['a tic acBeveic Pdoeig B ko I, to 160d0vapo onueio katd v
oykopétpnon pe tpotono didhopa HCI, Bpicketou otnv meployn Tov
6&wvov pH , emopévag katolinAhotepog deiktng eivou 1 2,4 —
dTpo@avorn mov oAAGlel ypopa and pH =2 éoc pH =4 . T myv
woyvpn Pdon A, to 16odvvapo onueio Exel pH =7, omote
KatoAANAOTEPOC OgikTNG €ivan TO KLOVO TG PpOUoBLIOANG e EVPOG
pH odroyng ypopatog and pH =6 éog pH = 8.
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B3. i) Epocov o vopoyovavipakag (A) Ba £xel dvo Pabpovg akopestdTTOC,
onradn oynuarilel dvo m despov onuaivel 6Tt Ba eivon ahkivio 1
aikadiEvio. Erelon oynuarilel ko evvéa o (olypa) 0eGovg
KatoMjyovpe otov poprokd tomo C H .

ii) AoV 1 évoon (A) divel morvpepiopd tomov 1,4 onuaivet 0Tt ivon
OAKOOIEVIO [LE EVOALACTOUEVOLG ATAOVC Kol SITAOVS OEGHLOVG,
Apa eivanto CH,=CH -CH =CH,.
vCH,=CH-CH=CH,— (-CH,~CH=CH-CH,-),

Teyynto kKaovTtoovkK

iii) H évoon B mov amoterel 1copepég opdrhoyng oepds e A onpaivet 0Tt
glvau oAKIVIO Ko oV dev avtidpd pe Na onuaivet 0Tt o TpwAdg
deondg oev givon ot akpn. Apan évoon B Ba eivon n
CH3—CEC—CH3.

Ta aropa dvBpaka Ppickovron otnv 1010 gvBeia, yrati Ta Vo droua
GvBpoaka Tov TPITAOD dEGUOV €OV SP VPPLOIGHO, AP AVTA Kot OGO
dAra dropa dvBpaka cuvoEovTal e owtoHg Tovg AvBpakes Oo
Bpickovton otnv idwa evbeia.

OEMAT
'l H évoon A eivon kopeouévn povocsBevig aAKoOA omOTE EXOVUE:
Mr(C,H,,, ,OH)=88=14.+18=88=/1=5

I I
(A) H3C—C—C{{2 (B) H3C—C—C{{2
c|:H3 OH C|JH3 Cl
I I
@) | H;C—C—MgCl ) |H;C—C—Cl
CHj CHj
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I I
(E) |HC=C () |H;C—C—CH
| |\
CH; CH; O
CH, c|:H3
(©) H3C—C|J—COONa (A) H3C—C|J—CH2
CH; CH, ONa
H3C‘J CH,
CH, CH, |
™) Hsc—cli/ Ny e—ch;
|
C|3H3 CHj
| o)
) | H;C c|: ¢—o0 CH2—C|J—CH3
CH,4 0 CHj,

I2.

I'3.

3C,H,CH,OH + K ,CryO;, +4H,50, —

3C,H,CH=0+Cry( S0, );+ K>S0, +7H,0
m 52,8
Y R

Nodcodine = 28 0,6 mol

Amo ) otorgelopeTpio g avtidpaong Ppickovue ot amartovvron 0,2 mol
K,Cr,07 yio miipn avtidpaon.
Apa 0 OYKOG TOV S1OAVUATOG TTOV UITOPEL VOL ATTOYPMUOTICTEL Evait:

O yevikog tomog Ck H 2k+20 avtiototyel o KOpeoUEVES LOVOGHEVELG
OAKOOLEC 1| AUOEPEG,.

Emeion pe enidpaon nepiocoeiag dtahvpatog KMnO4 o&wicuévov pe H 2504,
omote exkhvetan agpro CO2, cvunepaivovpe 0Tt oto piypa vrapyxer CH ;0H
7oV €lvan 1 LovadlKY okkodAN Tov pe TANPN o&eidmwon pmopel va oynuaticet
agpro CO2.
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5CH3OH + 6KA4}’ZO4 + 9H2SO4 —> 5C02 + 3K2SO4 + 6M}’ZSO4 + ]9H2O

Veo, 2,241
Voo 22,4 L/ mol
Amo ) otoryelopeTpia TG avtidpaong fpickovpe 0TL 1] TOGOTNTA TG

CH ;0H oo piypa eivon 0,1 mol , omdte apovd To piypo eivon 160Hoplokd Kot

nco, = =0,1mol

n 2" évwon 0o givan 0,1 mol .
Otav 1o piypo avtidpa pe petahdikd Na, n pebavoin 0o oynuoatioet (ue Pdon

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

0,05 mol aepiov vdpoydvov nhadn 1,121 ot stp cvovOnikec. Apan 2"
EVOOT) TOL piypatog 0ev Ba eivat aAKoOAT, dALG cuBEPAS, aPoD OTMG AVOPEPEL
N EKPAOVI T GLVOMKE EKADETAL 0EPLO VOPOYOVO OyKkov /1,12 [ pnetpnuévo oe
Stp ocvvOnkec.

n;-Mrp+n,-Mry=m =0,1-32+0,1-Mr,=7,8=

pyuoTog
M}’Z =46
Mry =14k +18
Alra = k =2 ondte n 2" évwon TOv piypatog eivar o
M}’Z =46

opebvionbépag CH; —O—-CH 3.

OEMA A

Al.  Emeun:
[H;O [ =10]OH~ ]
Kw=[H;0"]-[OH" ]
Apa [H;0" [ =10 M= x=107M omhadn 1o 0&D eivar aoBevéC apov
gyer ovykévipoon C; =0,/ M ko o Babpog 1ovtiopuov tov eivor:

}: 108[OH~ ]> =10 = [OH~ ] = 10" M
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H,O"] 107
a= [HO] = =10~
[HA]J 0,1
Ynoroyilovpe kot v otabepd ovtiopod tov 0&éog HA mov Ba ypelootel ota
EMOLEVO EPOTN AT

HA + H20 & H3 0t + A
Apyika (M) Ci
Mertafoieg (M) —X +Xx +x
[ooppomia (M) Cr—x X X

+ - 2 -6
Ka=LH30" /14 ]=x—=&:>Ka(HA)=10—5

[HA]J Cr 01
A2.
Vi :>
HA
Cr=0,IM
Al A2 A
Y10 dihopa A2 Exovue to dhag NaA tov omoiov Ta ovia Nat kvkhogopodv
«erevBepay péca oto H 20, yopic va avtidpovv pali tov, eve ta vt 4~
(ovluyng Baon tov HA) avtidpodv pe to H20:
NCIA - Na+ + A -
Tehkd (M) C> C>
A=+ H20 &= HA + OH~
Apyika (M) (@)
Metaforég (M) -y +) Ty
Icoppomia (M) Co—y Y Y
—14
Kbia ) -KarHA) = Kw = Kb(4 ) = kw__ 10 =1077
Kacga) 107
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pH =9
pH + pOH =14
Kb )= [HA][OH-]

[A=]

2

—109=2"=(; =0,IM
C>2

}paH=5::[0H=]=104A4:>y=105ﬂf

Y10 didAvua A vrohoyilovue Tig véeg cuykevipaoelg tov HA ko NaA :

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

Cr-V;

Vi+Vs

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

CZ'VZ
Vi+Vs

To didhvpa A givon puOoTicd yiori tepiéyet to aobevég 0&o HA ko v

ovluyn Tovg Paon A, mov mTpoépyetan amd TV didoToon tov dhatog NaA .
Ta dedopéva TOL TPOPANUATOC ETTPETOVV TIG YVWGTEG TPOGEYYIGELS, OTOTE
woyvel N e€iowon twv Henderson kou Hasselbalch:

C ’
pH = pKa + logM
Coctoc
LG G

:>5=5+10g2:>(721 =CJ]
Ci11

Apa

ViV, V7,

Vi

:>C]'I/]:C2'V2:>0,]'I/] :0,]'V2:>7:]

2

H epdnon umopei va Avbei kKo pe avaAvTiKd T1G S0 TAGELS — 1OVTIGHOVG Kot
eMidpaoT) KO1voU 10VToG.

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

pH =2.

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

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

NaA

+

HCI

_)

NaCl

+

HA

(mol)

0,04

n

0,04

0,04
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Enedn avtidpoov ninpwg n = 0,04 mol , ondte oto tehid didlopa A' Ba
EYOVLE GLYKEVTPAOGELC:

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

=0,2M xou HA: C3, =

) )

=0,2M

Y10 dhopa A' tov dhag NaCl todvia Na™, CI™ kokhopopovv
«erevBepay péoa oto H 20, yopig va avtidpodv poli Tov, ondte dev
emmpealovv 10 pH , evd yio.to HA éxovpe:

HA + HO | & H30" + A
Apyka (M) C32
MetaBorég (M) —x' +x' +x'
Iooppomia (M) C3z2—x' x' x'
KarHA) = [H3O" ][ A7) =107 =ﬂ:>x’=[H30+]=\/§-10—3M
[HA] C32

To didhvpa Tov TpokvRTEL €ivon AydtEPO 0EIVO OO AL TO TOL OTTOUTEL 1|

doknon, dnhadi ne pH =2=> [H;0" | =1 07°M , onédte TPETEL GTNV
avtidpaon tov NaAd pe to HCI va nepiocéyer o&o HCI -

NaAd + HCl — NaCl  + HA
Apywa (mol) 0,04 n
Metoforéc (mol) 0,04 0,04 0,04 0,04
Tehka (mol) — n—0,04 0,04 0,04

Y10 teMKko odAvpa A' Ba Exovpe GLYKEVTPAOGELS:

NaCl: €5 =204m0L o,
HA: C32:W:0,2M Kot
HCI: C33:n_—0,04M

0,2

Abym g Tapovoiag Tov 1oyvpov o&Eog HCI to pH tov dodvpatog o

kaBopiletar amd ™y cvykévipwon tov H 30T mov poxdmtovy amd tov
ovtioud tov HCI:
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Ta apywd mol tov HA eivow: n; =C;-V;=0,IM -0,2L =0,02mol
To Ca avtidpd pe 10 00 HA odugpava pe v ynuikn e€icmon:

OJEE EINANAAHITTIKA @EMATA 2012 E_3.X)30(a)
HCl + H20 — H30*t + Cl™
Apyika (M) (33
Metapolréc (M) —C33 +C33 +C33
Isopporio (M) — C33 C33
pH =2 0,04
n—004 =12 o102 n=4,2-102mol
[H30" [=C33= M ,

Lt

2 HA + Ca 5 Cad> + H,T
Apywa (mol) 0,02 ny
Metafoléc (mol) -2z -z +z +z
Iooppomia (M) 0,02-2z ny—z z z
o to aéplo vpoydvo oykov 224 m L Eyovpe:
V
n=_1 =>z= _0.224L = z=0,01 mol ondte 610 TEMKO Sdhvpa. A4
Vol 22,4L/ mol
, , , 0,01 mol
Oa éxovpe 0,0/ mol dharog Cad2 pe cvykévipoon Cy = 071 =0,05M

Y10 Shopa A4 éyovpe o dhag CaAztov omoiov ta évta Ca*

KUKAOQOPOUV «erevBepa» péca oto H 20 , ywpig vo avtidpovv pali tov, eved

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

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

YEAIAA: 11 AIIO 12




OMOZNONAIA

NOMXILAIVIVUXMI

V'=[OH= =10 M

pOH =—-log/fOH~ ] = pOH =5= pH =9
pH + pOH =14

E EITANAAHIITIKA OEMATA 2012 E_3.X)30(a)
CaA? - Ca?+ 24
Tehkd (M) C4 2-Cy4
A=+ H20 = HA OH~
Apyxa (M) 2-C4
MetaBorég (M) -y’ +y' +y'
Iooppomia (M) 2.C4-y' y' y'
Kb )=1077
— "2
Kbca )= [HAJ[OH~] = 1077 =M:> y' =10 M
A~ 2-Cy
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