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Ofpa Bl

a) Adou ta X, W, Q avrikouv otnv 3" nepiodo Ba £xouv péyloto n=3
-To X QVNKEL OTOV p TOpEA Kot Stabétel 3 povrpn dpa £xet Sopr 1s? 252 2p® 352 3p3

-N NAEKTPOPVNTIKOTNTA QUEAVETAL KATA UNKOG O TTEPLOSOU Ao APLOTEPA TTPOG Tal
6e€ld weg TNV 17" opada. To W elval To 1o NAEKTPAPVNTLKO OTOLXELO TNC TTEPLOSOU
apa €xeL Sopry 1s% 2s% 2p® 3s2 3p°

-N ATOMLKN OKTiva AUEAVETOL KOTA UAKOG Hiag meplodou amo Se€Ld mpog Ta aploTePa
EMOUEVWC TO oTOLElD Q Ba mpEmel va avikeL otnv 11 opdda kat va €xel Sopn 1s? 2s?
2p® 3s?

B) H evépyeLa MPWTOU LOVTLOUOU KATA UAKOG Miog EPLOSOU auAvETaL OO APLOTEPQ
Tpog ta deLa.

To otoweio X avikeL otnv 15" opdada
To otoeio W avnkel otnv 17" opada
To otoeio Q avnkel otnv 1" opdda

onoéte Eiy (2) < Ei;(X) < Eiy(¥)



Ofpa B2

6FeCl, + K,Cr,0, + 14HCl - 6FeCls + 2CrCly + 2KCL + 7H,0

B) O¢edbwtkd owpa givat to K,Cr, 0, kaBwg to Cr avayetal, o AO TOU PELWVETOL
amno +6 og +3.

Avaywyko cwpa eivat to FeCl, kaBwg to Fe o&eldbwvetatl, o AO tou aufavetat and
+2 o€ +3.

Ofpa B3

Mo to HA
c=0.01M

pH =2 = [H;0%] = 1072M = x

a=—=1
c

Apa to HA gival .oxupo.
Mo to HB

Av 1o HB ntav woxupo, n culuyng tou Bdaon B~ Ba ntav ndpa moAL acBevig kat Sev
Ba Lovtilotay pe anmotéAeopa, To StaAupa ahatog tou NaB va éxel pH=7. To §06év
SlaAupa €xeL pH>7, adpa to B~ ovtiletal , 6nAadn eivat culuyng Baocn acBevoug
o&€og.

Apa to HB eival aoBeveg.

Mo to HI

‘Eotw to HI loxupo o8 tot1e
pH =2= [H;0*]=10"2M =¢

Me apaiwon Ba Enpemne

Cc
V=cV' =c =—=10"3M
Cc Cc c 10

[H;0%] = 1072M = pH = 3 dromo

Apa to HI eival aoBevég.



Ofpa B4

Otav £pBouv og emadn dVo SoAbpata, HEow NUUTEPATNC LEUBpavng, popla H20
METOKLVOUVTOL UE LEYOAUTEPN TAXVUTNTA ATIO TO UTIOTOVIKO SLAAUMA OTO UTIEPTOVLKO,
HE QTIOTEAECO O OYKOG TOU UTIEPTOVLKOU val UEAVETAL KaL N LEUBpAvN va Kveitat
T{POG TO UTTOTOVIKO. JUVETIWC To StaAupa tng ouplag (StaAupa A) €ival To UTTOTOVLKO.

To &taAupa B Ba pEmeL va €xel LEYAAUTEPN CUYKEVTPWON, GPA N oUGCLa val EXEL
HLKPOTEPO Mr amod auTo TG ouplac.

Zwoth andvinon: i, LeBavain

Ofpa B5
HA + NaOH — NaA + H,0
210 l.2. Nyaapy = NNaoHIz =N
Adou 1o pH oto X eivat peyalitepo ano 7 , 1o HA eival aoBevég o&u
210 HECO TNG OYKOWUETPNONG: Nyqon = N/2

HA + NaOH — NaA + H,0

APXIKA n n/2
ANT./NAP. -n/2 -n/2 n/2
TEAIKA n/2 - -n/2
n
WhiE I 2
Vrsl
n
NaA:c = /2
Vrsl

MpokUTTeL P.A. UE Cos = Cpag.

Cﬂao.

COE

pH = pKa + log = pKa=5= Ka=10"°

Emopévwg to HA givat to aoBevég of0 CH3;COOH . Zwoth eriloyn ii



OEMAT

ri.

A: HCOOCHs
B: HCOONa
I CHsOH

A: CHsCl

E: CHsMgCl
O: HCH=0

K: CH3CH,OH
M: CH>=CH>
N: CH2(Br)CH2Br
MN:CH=CH

P: CuC=CCu

r2.

loopepn:

CH3CH2CH(OH)CH3

CH3CH>CH>CH>OH

(CH3)2C(OH)CHs

CH3CH(CH3)CH,OH

To 2° pépog KAVEL LwOOPOPLKN EMOUEVWE TO EVA LOOUEPEC Elval N
2-BoutavoAn.

H aAkooAn 2 mapaokevdletal peow avidpaotnpiwv Grignard poévo pe Evav
ouvbuaouo dpa n X eival eite n peBulo-2-mpomavoAn eite n 1-foutavoln eite n 2-
puebulo-1-mtpomavoAn.

Ermopévwe n T elval n 2-BoutavoAn.



o) Eotw x mol C4HyOH (T) kat y mol C4H9OH (%)

1° pépog:

C4HsOH(T) + Na = C4HoONa + % H,

x/3mol x/6 mol

C4HsOH (2) + Na = C4sHsONa + % H,

y/3mol y/6 mol

x/6 +y/6=0,1>x+y=0,6 (oxéon 1)

2° puépoc:

T: CH3CH,CH(OH)CH3

CH3CH2CH(OH)CHs + 41, + 6NaOH = CH3CH,COONa + CHIs + 5Nal + 5H,0
x/3 mol 0,12mol
Apa x = 0,36 mol

Ano oxeon 1:y = 0,24 mol

B) 3° uépog: 0,08 mol CaH9OH (Z) kat 0,12 mol C4HsOH (T)

H T o§eldwvetal cupdwva pe tn xnKn aviidpaon:

5CH3CH2CH(OH)CHs + 2KMnO4 + 3H2504 = 5CH3CH2COCHs + 2MnSO4 + K2S04 + 8H20
5 mol 2mol

0,12 mol 0,048 mol

Apa n X dev ofsldwveTal.

Emopévwe: : (CHs3)2C(OH)CH3 kat T: CH3CH,CH(OH)CH3

y) AUo duvartol tpormot.

i CH3CH,CH=0 + CH3zMgCl
ii. CH3CH=0 + CH3CH;MgCl



r3.

®: CH3C=CCH3

X: CH3CH,COCH3

Ta atopa C tou tPUTAoU SeopoU €xouv UBPLSLOWO sp. M'vwpiloupe OTL Ta UPRPLOLIKA
TPOoXLOKA sp glval euBuypappa (oxnuatilouv ywvia 180°). Eniong to X ivat

HOVaSLKO TpoloV apa To oAKIVIO €lvoill GUUUETPLKO.

OEMA A

Al

a.

(mol) 2NO (g) + 02 (g) = 2NO2 (g)

Apx. m nz 0

X1 ni-2x  nax 2x

N1-2X=2X = ni1=4x

N2-X=2X = N2=3Xx

Noagpiwv=12 = N1-2X+N2-Xx+2x=12 = x = 2 mol
Juvenwc n1=8 mol kat n;=6 mol

To O Bploketal og meplooeta, dpa utoAoyiloupe To Babuod anodoaong ano to NO.
a=2x/n1=2x/4x=1/2 dpa a%=50%

2
mo  (Bo)

% = INoP[0, (Q)Z (ZX)




B.
Ta 2 mol O, ekAUouv 144 k)

To1lmol O, ek\Vel w

w=72kJ
Ermopévwg AH=-72 kJ (n avtidpaon eival eEwBepun)
AH=2AH{(NO,) - Aﬂo(’éz) - 2AH¢(NO) =
0
-72=2%*33-2AH¢{NO) = AH¢{(NO)=+69 kJ/mol
2

MPOKELEVOU TO CUGTN A VOL TIAPAUEVEL OE KATAOTAON XNLKAG LooppoTtiag, Ba mpemel
ot 8Uo petafolég va alAnAoavatlpouvtat. H amoupdkpuvon NO; petatomilel tn Xl
6e€la, ovvenwg Ba mpénmel n petaBoAn Tou Oykou va petatomilel tn Xl aplotepa,
dnAadn mpog tnv katevBuvon omou aufavovtal ta oAlkd mol Twv agpiwv. Apa, o
OYKOG auéavetal. Eotw V2 o) VEOG OYKOG.

(mol) 2NO (g) + 02 (g) = 2NO: (g)

2 4 4 4
MTBA. V2>V, -3
Xl 4 4 1

Ke=otaB. yati T=otab.

(1 )2

[NO,]? v,

Ko =t = 2 =25 = V, =160 L
s (\2) (\2)



A2

a.
(mol) A(g) +B(g) = 2r (g)
Apx. 4 4 0

Xp.otypnt 4-x  4-x 2X
‘Exoupe 4-x=2 = x=2 mol
Tn XpovikA oTyun t:

v1=ki[A][B] = 2,56 * 1071 = k, G) (f) >k, = 64 +1073 M 'min~!

2
va=ka[l2 = 1,6 * 1072 = k, G) = Kk, = 107 M~'min?

Kc=k1/k2 = Kc=64

B.
(mol) A (g) + B (g) = 2I (g)
Apx. 4 4 0

Xl 4y 4-y 2y

2 2
K. = ¥ = V) = 64 =y = 3,2 mol
© BT Aoy (25 '
\Y \Y
Juvenwg otn Xl €xoupe:
0,8 mol A
0,8 mol B

6,4 mol T



A3.
Ytoug 6°C, yia tnv CH3NH; oxveL:
CH3sNH+H>0= CH3sNH3+ + OH"

0,1-x X x=103

_[cH3NHE][0HT]

=10
[CH3NH,]

Kb1

Ytoug 25°C, yia tnv NH3 woyVeL:
NHsz+H,0= NHs* + OH"

0,1-y y y=1073

_ IvHgor] _

Kbz = =]

10°

H napouocia umokataotdtn mou mpokaAel +1 emaywykd davouevo auvédvel tnv Loxv
Twv Baoswv. Zuvenwg, n CH3NH; eivat toxupotepn Baon tng NHs, dpa otnv idla
Bepuokpacia avapévoupe Kb(CH3NHz) > Kb(NH3)

IN'vwpiloupe OTL 0 LOVTIONOG eival evd6Bepun avtibpaon, apa amo tnv apxn Le
Chatelier, n avénon tng Beppokpaciog euvoel Tnv evd60epun avtibpaon. Apa o
HEPLKOG LOVTIONOG TNG CH3NH; petatomiletal gld, n Kb avdvetal ondte
Kb(CH3sNH2) > 10 otoug 25°C ou GUVASEL UE TO EMAYWYLKO PALVOUEVO.

Apa n Bepuokpaoia eival pkpotepn ano 25°C



