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®EMA 1
1.1, B. K(2)LE)M(I3)N(2).
12. p. C,H,OK.
1.3. B. 0>25°C,
1.4. B. pKa=5,5.
1.5. B. p-sp’.
1.6. o Xoo6to

B. AaBog.

Y. ZO6TO

5. AdBog

€. Z00T0.
O®OEMA 2
2.1. a. Ilepimtwon In:  1s*2s°2p®3s°3p’ Z=13

Mepintoon 2n:  1s°2s°2p°3s°3p’ Z=17

2.2,

B. Karavoun sP:
[Iepintmon In:
[Iepintmon 2n:

1s°2s*2p°3s°3p° 1
1s*2s°2p°®3s3p'
1s°2s*2p°3s°3p°

K’L*M’ §pactucd mupnvikd goptio = 15— 10=5
K’L*M’ §pactucd mupnvikd goptio = 13 — 10 =3
K’L*'M’ §pactikd mupnvikd goptio =17 - 10=7

MeyoAbtepo SpacTiKO TUPNVIKO QOPTIO GUVETAYETAL LEYOADTEPN EVEPYEID TPAOTOV 10VTIGUOV
(Ei1) épa pe Baon ta dedopéva to {nrovpevo otoryeio X éxet Z = 17 (2n mepintwon)

nAekTpoviakog Tomo kotd Lewis ¢ évoong HXO; : :O--X--0O--H

a. Kotd mv mqpn eéovdetépoon mpokvmrel dhag NoA, to omoio Siiotatar oto vt No'
koar A~ . Me 8edopévo 61t 10 10v No' Sev avtidpd pe 1o vepd (Sev v8polvetal ool
npoépyeTan amd Vv woyvpn Paon NaOH) kot pe dedopévo 6t T0 O10Avpa Exel pH = 7
ouumePaivovpEe OTL Kal TO 10V A~ dev avTidpd Le TO VEPO, APa TPOEPYETAL OO 1GYXVPO 0EL

HA.

B. Kotd mv mAqpn eéovdetépoon mpokvmrel dhag NoB, 1o onoio Siictatot ota 16vra No'
xkor B~ . Me Sedopévo o011 10 10v Na' Sev avtiSpd pe 1o vepd (Sev vdpordetor apov
apoépyeTan amd Vv woyvpn Paon NaOH) kot pe dedopévo 6t T0 O1dAvpa Exer pH > 7



2.3.

cuumepaivovpe 0Tt Kat o 10v BT avtidpd pe to vepo, dpa mpoépyetor and achevég o0&y
HB. (B +H,02HB+OH )

To 0O HI' elvan 1oyvpd. Av 1o 0&0 HIN ftav acBevég pe v mpocstnkm tov diatog Nol
Myo emidpaocng kowvov vtoc I Ba elyope petatdmon g avtidpacns 10VIIGHOL TOV
0&E0G TTPOG TOL OPLOTEPA KO PEI®MON TNG CLYKEVIP®ONG TV omvimy, OnAadn avénon Tov
pH tov dreAvpatog.

HI'+H,0 2 H,0" +T"

}[F]/:»[Hp*]/:» pH.”
Nol' - No'" +1"

Atomno, yiati to pH t0v d10hbpaToc mapapével otabepd.
Koatdataén o&emv pe oelpd avéavopevng ioyvoc. HB <HA =HIT

H,SO,
Q. H3C—CH=CH, + H,O H3C—?H—CH3
OH
H,SO,
H;C—C=CH + H,O H3;C—C=CH, —=H;C—C—CHj,
HgSO, I
B. OH
O
aoTaf€g
Y. H;C—CH,-ONa + H,O0 — H3;C—CH,-OH + NaOH
OH"
S Hﬁ—O—CH3 + H,O —= Hﬁ—O—H + H3;C—OH
H+
O



OEMA 3

P)

A H-.C=CH

B H-C=C-Na

H;C—CH
r I
o)
H,C—CH—CHj,
A.
O-MgBr
H.C—CH—CH
3 3
E. |

HO
7 H3C—CH=CH2
H3C—?H—?H2
Br Br

0 HsC-C=CH

H-C—O-K
K. I
O
A, CHIg

‘Eoto x mol n pior mocotta ¢ évaong (IN) mov avtidpd pe to didhvpa Tollens:

CH, - CH = 0 +2AgNO, +3NH, +H,0 — CH, —~COONH, +2Ag { +2NH,NO,
x mol 2x mol

2x=0,5=x =0,25mol

Apa 610 0&EIvo dSdhvpa KMnO4 daBialovror 0,25 mol e évmong (IN):

Apywéd molKMnO, =C-V =1M-0,2L =0,2mol

5CH, - CH = O+ 2KMnO, +3H,S0, — 5CH, — COOH +2MnSO0, +K,SO, +3H,0

apywa 0,25 mol 0,2 mol
avtopovv Sy 2y

Mo va amoypopatictel 10 StdAvpa tov KMnOys mpémerl va avtidpdoet nAnpmng 10 KMnOy
Miadn: 2y =0,2 = y=0,Imol = Sy = 0,5mol dromo yati éxovpe povo 0,25 mol g évmong
@).

Apan évoon (IN) avtidopd TAnprg kot éxovpe tepicoeto dtodvpatog KMnOy , ondte dev Exovpie
KOl OTOYPOUOTIGHO TOL SIADUATOC .



OEMA 4

HA+ H0 & HO0 + A

Apykn ocvykévipmon (M) 0,1
TovtiCovton / oynpatiCovton X X X
Tovtikn 1coppomia 0,1 —x X X

4.1
pH=3=[H,0']=10"M=>x=10"M
_[HOJA] xx _ 10° 10
[HA] 0,1-x 0,1-10"°
0,1-107° =0,1IM
x 107

o=—
C, 0,1

=107

C,-V, 01IM-50-10°L 1
42  Adyo apaioong: C,-V,=C,-V,=>C,=—"--~L== - —— M
V, 300-10°L 60

Ta mol HA oto S1dAvpa A2: 5-10 °mol HA
Tamol Ca(OH),: 5:10°M-200-107L =10"mol

2HA+  Ca(OH), —» CaA, + 2H,0O

Apyuc mol 5-10 " mol 10~ mol
Avtidpovv / oynuporiCovtar  2.10°mol 103 mol 10 mol
Tehko drdiopa 3.10 *mol - 10~ mol

2710 01dAvpa A3 o1 cuykevrpmoelg Oa ivar:

10 mol ~3-10”mol

[CaA,]= =2.-10°M kat  [HA] =6-10°M
CaA, —>  Ca* + 2.A°
Apykn mol 10’ mol
Atictavton / oynuatilovral 2-10°M 2-10°M  4-10°M
HA+  H,0 = HO + A
Apyicr cuykévipmon 6-10°M 4-10°M
TovriCovton / oynpatiCovton y y y

Tovtikn 1oppomia (M) 6-10° —y y 4107 +y



4.3.

MO JA]_y- (4107 +y)

= =310° =2y =
AT HA] 610°—y Y

3 3
y==-10"M=[H,0"']==10"M
2 2
= . -3 fd . -3
Enst&’]KﬂSlO’zn [A ]=4-10°+y=4-10°M
HA [HA]=6-107°-y=6-10"M
-5
_y _310 21.10*2
4

oL = =
"ooc,, 12:10°

‘Eoto V1 0 6ykog tov doivpatoc Al kat V4 0 dykog tov dtodvpatog NaOH. o tehikog 0yKog

Ba etvon Vi + V4
To mol HA oto didhvpa Al: 0,1-V;mol HA

To mol NaOH : 0,1-V,mol

Av avtdpacovv T pwg to HA kot to NaOH oto tehkd SidAvpa Ba vdpyet to dhag NoA 1o
onoio Aoy® Tov 1vtog A™ oynuoriCet Baoswucd ddhivpa (A +H,0 2 HA + OH ). Atomo. I'a
va oynuatiotel 0vdéTepo ddhvpa, Ba mpénet va tepiocéyet kat o&y HA.

HA + NaOH —  NaA + H,0
Apyun mol 0,1- Vymol 0,1-V,mol
Avtopovv / oympartiCovrat 0,1-V,mol 0,1-V,mol 0,1-V,mol
Tehko diopa 0,1(V, = V,)mol - 0,1-V,mol
210 teMK6 dhvpa o1 cvykevipmoelg Oa eivor: [[HA] = MM
Vi +V,
Ko [NaA]= MM
1TV

To tehik6 d1dAvpa eivar puBuicTikd dpa:

0,1V,
_NitVe =2 =log Vs 2&:@
0,1(V, -V,) V.-V, "V, 10l
VvV, +V,

CBOCGH
pH:pKoc+logC—:>7 =5+log

okv



