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H niextpapvntikdtnto 610V .1 0VEAVE o aplotePd PO T dEld GE
neplodo kol amd KAT® TPOG TO ns wo opado. Ta wo nAekTpapvn Tk
otoyeio Ppiokoviar © .(ﬂ 4oely TOL .. JLOTL TO ELYEVN A€PLOL OEV
Bempovvtat nkamp KG yglo oTL £YOoVV  CUUTANPOUEV TNV
eEmtepikn oTId v'-’q*,.- v 0o Eyouy-my 1a0m va Tpocrdfovy nAekTpdvLaL.

iii) Q: 152351 " opdda

ovEavetal 6Tov TEPLOJIKO Tivako omd OeEld TPOG To

H atopwn ax
aploTEPd 1000, OTMG LELDVETOL TO dPACTIKO TLPNVIKO QopTio z*, Kot

amo Thv o KAt O0nmg av&avetot o KHplog KPavtikds aptdpnog n. Apa to
otoyyeio neyolotepn atopkn axtiva 0o Bpicketor oty 1" opdda tov
TT.7. OV givat To L2

Q
B. owcidvawt Om®G 1 MAEKTPAPYNTIKOTNTA OTOV .., ONAMON amd
aploTEPd TPOG TOL OeELA O o TEPIOOO0 Kal amd KAT® TPOS TA TOVE GE Lol
. Apa. a@ov 1o otorysio X Ppicketar otnv 15" oudde tov .., cHUEOVA

S? NV NAEKTPOVIOKT] KATOVOUT TOVG, kKot Oha Bpickovtar otny 3" tepiodo.
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+2 +6 +3 +3
6FeCl, +K,Cr,0, +14HC/——>6FeCl, +2CrC(, + 2KC( +7H,0




B) To K,Cr,0O7 givan o&edmtikd copa, yuti to Cr avayetot, apov HEIOVEL TOV
apOpd o&eldmong Tov and +6 610 +3 kol TpoKaAel 0Eeidm FeC/,

glval 10 avayoyikd copo, kadmg Oa avsdvel tov aplipo o&ﬁ% 0V Omo
+2 o€ +3 Ko mpokahel avaywyn.

B3. i) HA + HO — A + H,O" §
0,01M 0,0lM 0,01M
Apa [H,0" |=0,01M &
Katto pH=2= —log[H3O+} @
Apa 1o 0&H HA givar 1oyvupd 0EL apov [H3O+ kal apo To o0& ovtiletal

TANPOG .
H,0 \
ii) NoaB —_—> N(l+ + B
CHB CHB CHB @
No® + H,0 74 (NaOH:1o on) x; %
To Na'™ ev avtidpé pe to H,0 81 o oy (’)wv oyvpn Pdon.

B + HO HB{@%— Q

Cyp—x x @ X = I@

To B™ wovrtiletor og oo B(’xi pH=9>7. Apa 10 HB &ivatl acOevég 0&0
ovluyég ™G aoBevou ¢ B

ii1) 'Eoto 611 10 16yLPO 0&D:

HE + HO O I+ HO'
C C C

HI' @@ HI' HI
Apa apov pH=2
pH :@301 =2=[H,0" |=10°M=0,01M

C=0,01M
r ' ' ’ ; ' 10_4 -3
{on: n=n'= C-V=C"V'=0,01-001=C"-0.1= C'=— = =10"M

Apa C, =107 M




H + HO — I + H,0"
Ooa énpene

! !

CHF, CHF

Apa pH=2,5 < -log| H,0" | =2,5 @/

CHF

[H,0" |<107° M.

Apa to HI sivat ac0svéc o&v. @

Evalhaktiki Aoon B3.
i) Yoot Sihope HA 0,01M pH=2 &\V

Apa O 1oy0eL [H3O+]:10‘2’5 # Cyp %
Apa oamopp. To 0&L dev eivar 1oyvpod Kdvel i@o OVTIGHLO (OOTE

mol HA + H,O — H,0"+A"
Apyukd 0,01M N
Iovt./oy. X (\N N — X X

pH=2 & [H,0"]=10"M = leo—zﬁg x&
) O
0,01  Gpato o&Y sivar 1yvpd O

ii) Awihopo addrov NaB pH=9,) /7
NaB ——> Na"+B~

c ey, L e

To N, ey 10 %\g?gt, 10 B™ ovtileton og acbevnig Paon yuwuti o pH=9>7. Apa
10 Hl%><’ 00evég 0&0 mg ovluyég g BT .
iii) Atdhopa o&gog HI' pH =2, éot0 C M

‘|= < [H,0"|=10"M
HI +H,0 — H,0"+T"

| Apyukd C

§
% Tovr. x=10"M 10°M 10°M
@ 107
a:
C

Apoaimon




C V CVVV

c-Cu

10 ; i
Apaiopévo dtilvpo: @

pH=2,5<[H,0" |=10*'M
HI' +H,0 = H,0" +I"

C I
Apypxa = Q

Tovr. y=10""M { @2/5}\/[ 10*°M
' 10—2,5 ' 10—1,5 W
W= o= c >a V

10
Apa epOGOV e apaimon 1 GLYKEVT aPYIKY] LUKPaAiVEL TO O VEAVETOL
to HI elvat acOevéc.
Ka
a:
C
B4. 0. Emvoyn (1), pebavoin pe
B. Ioyvel toc yiou 6% w/v:
A%
Apa C = n__m 6
V. Mr- .
Apa C, = =
pa Ly 600,
c - %gz 60 M.b

X r
E(pc’)c uepatn pepppdvn kveiton amd to tunpe B oto tunua A téte
petagepetat dtoddtng and to A oto B. H petagpopd 6/t yivetar amd to
VIOTOVIKO TTPOG TO VIEPTOVIKO, Apa Oa mpémel o A va gival T0 VTOTOVIKO

o' t0 B 10 vIepTOVIKG KO EPOGOV Ol EVOGELS elval poplaxés, Oa mpémet
Ca>Ch.

a C;>C, zﬂ>1:> M, <60

v er x

§> Apa n ovsia X givar dvvatov va etvar 1 pebavoin pe Mr = 30.
a. Emtoy (ii) CH;COOH, Ka=10""

@ B. Zto L.X. Ba mpémer 10 0&D va £xel avidpacel mAnpwg pe ) Paon NaOH,
ONAadT 01 TOCOTNTEG TOVS VO BPICKOVTOL GE GTOLYEOUETPIKT AvaLOYiaL.

‘Eoto yio 1o HA: CHA M ka1 VHA L
v to NaOH: Cnp M kot Vap M



mol HA + NaOH —— NaA +H20

Lz - - %W

Qo oyvet Ny, =Ny, = |CHA-VHA =Cnp- Vrp (@
Cmp - Vrp Vnp

[Tapatnpod o pHiz > 7. Oa & ovoroNaAo
pamnp G pHix X0 [ » = V. -VH A
Apa NaA —2% 5 Na™ + A~
Coar M
- Cor M Cor M
To Na" ev avtidpé pe 1o H,0, kabdg n g1 woyvpn| Pdon NaOH.
To A™ B avtdpd pe to HyO, kabdg p Kou Gpa
A"+H,0 = HA+OH" OH] ]
C, —X
Apa 0 A" givan ac@avng Bao 10 HA a60gvég 0&D.
>10 onueio 6mov Vig/2 mL TLTOV Y/TeG, Pprokduacte mpw 1o .2,
dpa o NaOH 6o Bpioker % Mmu
o, /\
mol + NaOH ——> NaA +H,0
</
S f Cnp-V
Apyika CHA - @j@ @2 it 5 P
Q) 0
<
\uy Vs NV CTtp Crp-V, M
o/ NE 2 T
AN
TeA. @A VHA——Cnp Ve o Crp-Vap '2V“p
% CHA-VHA—MU)
Apd-mpokdntet p.d. 6mov CHA = Cok = 2 =
Vp.o.
v Crp- Vp — S0 VP. évnp Crtp-Vip
Vp.5.=VHA + = Cor = = M
2 Vp.o. 2Vp.b.

Cnp- Vrp
kat Cy, = Cp=—2— =SV \i 0y (2)
Vp.o. 2Vp.o.



NaA —2% 5 Na* + A

Cp Cp Cp
Ioyvel n e&iomon Henderson—Hasselbalch dpa: x;\é

(2) :pH:pISQ

pH = pKoa + logc—:>pH =pKa + log

Col
[opatnpd 611 pH =5 épo pKa=5=|Ka =10 %
Apa givar o CH;COOH. &

OEMAT
Ir'lt. A:HCOOCH; @
B: HCOONa @

. @%
v & O
T dad

N: CH,-CH,

2. oa. ' mol (£) kot y mol (T)
° uépoc: = mol (X) ko Y mol (T)
3 3
1 A%
% (£) C,H,OH+Na ——C,H,ONa + EHz T N, =N, =——

* Vm
2 mol 2 mol = mol n, = 2,24 =n, =0,1mol
6 P 224 ’




(T) C,H,0H+ Na ——C,H,ONa + %Hz T

y y ;\é
—mol —mol —mol
3 6 x
Apa =+ =0,1
6 6

x+y=0,6 (1)

o X y &
2" uépog: 3 mol (¥) kot 3 mol (T) <§
ITBavd wwopepn yo C,H,OH :

CH,CH,CH,OH (I) CH, CH—CH@ (IIT)

CH, CH, (|3HCH3 )  CHACO%

|
Ao
Egpocov éva woopepég and Kol (4% opd pe I,/NaOH 6o mpémet va

elvar pia 2otoyng ua@n@m 10" 1oopepég (II). Eotom ot eivan 1
(T) to wopepég I1.

CH, (|:H CH,CH, + 41@ + 6Na0@—> CH,CH,COONa + CHI, + 5Nal + 5H,0

y =0,36 mol

6-0,36 =[x =0,24 mol

B. 6 ind 0,08 mol (2) kot 0,12 mol (T)

H epooov givai 1o woopepég (1) o&eddveton ciyovpa.
mol %H CH,CH, +2KMnO, +3H,S0, —— 5CH, (HZCHZCH3 +2MnSO, +K,SO, +8H,0
O

H O

% 5 2
@ 0,12 ®

Apa 50 =10,12 -2 = » = 0,048 mol
Onomg N0, or=C-V=0,1-0,48=0,048mol = ®




Apa povo 1 (T) o&eddvetar, dpa n (X): 30tayng mov dev o&eddveral
CH,

Apa (T): CH, (|JHCH2CH3 Ko (2):CH, - 9 C

OH

OH
oynuatiCetal pe évav cvvovacspd Grignard. %
v &

CH,CH,CH = O + CH,MgX
™ CH,CH, CH CH é@—)CH CH, CHCH +Mg(OH)X
Vs gX @

CH,CH = O + CH,CH,MgX V

I'3. ’'Eoto ©: alkivio kot dpa X: kapPov

[TAn00¢ 6 decpdv = dropa X —1
Agxti Aon

"Ecto O: ahkéVio Kot Gpo; )@ n '1 H

[TAn00g 6 deopdv = dtope X — 1:>@v+2v+3—1:>3v:102>v:%

Amoppinteton 8t0u v pmo@
Epocov 10 X ew u< kol To @ givor adkivio, Ba mpémet o O va
elval coppetp oNnG, A 1) vBpdtGrov TV C ToV TPUTAOD Yo Vo,

Bpiokovton GT@ gvbeia 07»(1 T dtopo C mpémet ot dArol 2 avOpoakeg va

8V(DVOVT(X OTOTE:

CH,C

(<D)
CH”’C CH,

@sﬁvm akopeotog H/C

Eoto odkiviope v=2 CH, ,

Le TpocOnKm vepoL divet:



a) CH, - CH=0

nB) ?
CH,-C-CH
3 || 3 @
O L
Y) &
CH, -CH, - |(|2—CH3 <\
i &y
d) ;;;
CH, -CH, - (Hj—c:H2 —CH, %
O

o) aroppintetor Oxt 12 o deopol

B) amoppinteTon oy 12 6 deopol @ @

d) amoppinteTon O eopol

‘Eoto @ ak1<év1g> W be pz2

Me vepd Sio()?m
i,
o’ CH, ~CH, -OH aroppinteTon Oyl 12 6 decpol

p’ ¢ % ' H-CH, amoppintetor 6y 12 ¢ deopoi
OH

@—’3 -CH, - C‘H_ CH, amoppintetal 6 deopol mepiocdTepot Tov 12

OH



OEMA A
Al. a) \g

2NO,, + 0,, & 2NO,,
r VAN
Apxwkd (mol) | k mol A mol 0%<

Avti8p. 2x X A/N\ N
Moap. i 2x mol

X.L (K-2x) (x-/é/ o Tox
X.I. 4 mol 4mol/ 4 mol

\
Epocov ot XI £ym 1copoplaxo piypo np
K—2x=2x=> Kk =4x @
A-x=2x=>A1=3x %

Kot

n,=12=>k-2x+A-x+2x :@+ﬂ2:

S 4x+3x—x=12=6x=12=x=2 Q
Kk=4x=>K=8

A=3x=>1=6 @

To NO &ival og éMSLw%E;' poL: ~

2x 4

o=—=>a=— @%om 50%
K 8Q

n 2
K. = [NO[%'{]?;Z]XI =K. (Elj))‘l:Kc =2,5

10) 10

5

B) t avTOpovy 4mol NO exAivovton 144Kk]

2mol X

x=72k]
Apa

10



2NO + O

(2

[Ma v topandve avtidpaon

s

AH’ =2AHY,, —2AH',, - AHS, = -72=2-(33)-2AHS,, 0 Q
= AH',, = 69KJ/mol %
Y)
2NOy, + O,y &2 2NO,,
X.I. 4 mol 4 mol 4 Anol V; 6ykov
Agparp. B mol  V; 6ykov
X1’ 4 mol 4 mc& 1 mol

K. =2,5 ot00epo yati 0=c100epo

[NO ],
Tpol ol T
@ o
A2. )
A(g) + B(g) —\:_i—‘ 2r
Apx. \4%@01 4 mol
Avti8p. oe t1 X X
Hoap. 2x
et £xw 4-x 4-x 2x
2 mol 2 mol 4 mol

=/1L

g@
x=2=>x=2

K[AIBl= K, =—2 =K, =
@“[ =5 m

| =

1 .-
22010 Mmin_ _, . —0,64-10" M min”

1 1
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) .
2 2 2 [1_,]2 2 4 >
(i)

EV“)\)\«“KTCO‘(’&%{)GTI A2.
-

(mol) A, B, = 2I,

@
t=0 4 4 )
A/ x ~ ™

@ t 4-x 4-x 2x

A/l Yy -y 2y

X1 4-y 4y 4+2y

12



=K, =

A)d-x=2=x=2 <;§7
; Kl%% 25610 Mmln \

v =K,[A]-[B]=256-10" =

1

128

-3 .o
v, =K,[NO,[ =K, = 16412 M 1\‘;‘“ =107 3M

-3
K,

107
4+2y
2
K [T] 7 4+2
c= K=
Al |B 2 2-
p PR ( e
—8= 4+2y:>4+2y—16 8y é%jlﬂm
X.I.: 08m01A @
0,8mol B
4+2,4=6,4mol I'
A3. Yddtwvo 81dkuu®Hz 0,1 : [OH‘]=10-3M

Kl :T 10_3 = 6410_3 I\/I_1 .min_l %

otovg 0°C @
O CcHNH, + HO < CHNH+ OH

Apx. 0,1IM
lov.-oxnp. | 10°M 10°M
X.I. 0,1M 10°M

((%}? otovg 6°C ywo CH,NH,

NH, + H,0 Z2NH + OH
XI 0,1M 10°M  10°M

13

10°M
10°M



KbNH3 =107
Emewon o CH; éxer mo wyupd + 1 emoyoywd gavopevo n CH, tvatl o

woxvpn Paon and v NH,

Apa 61006 25°C Ky vy, > Ky, =107 @
Apa yuova &xo K,y =107
[Tpémer 6 <25° yuwti K, av&dvetar edv 0 avdvera, g

N ovTidpaon 1OVTICHOL gival evooBepun).
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