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B1.
Xtoyeio E Z A r A K\B
Atopukdc 2 9 14 16 17 ¢ 18
Ap1Ouog O/
B2. 1. Otav n avtidopaon eivor moAOTAOKN 0TS £6M &%@ UNYXOVIGULOC TTOV
T

npoteivovpe va givor copfotdc pe Tov 0 vTag. Anioadn 1
OTOYELDONG aVTIOPAOT] TOL £)EL TN UIKPO ™Ta, ToLv £xel ONAadN

4

™ UEYaADTEPN O1dpKELD, TPEMEL VO el To VOHO NG TOVTINTOG.
Téhog, Ba mpémer OTOV TPOCHETOVUE TIC “OTOLYEIMOELS OVTIOPAGELS VO

AdBog.
H mpdtaon tov pabnt

VEL LLE TO TOPOTAVE KoL 3@)
Moabnmg B: O\© @
Ha(g) + 2@ N20(g) + H20(g), apvé

(g

Ha(g) + —> Na(g) + H20(g), W G010

2NO(g) — Na(g) @%@7 , GUVOMKT avTidpooN

B3.

Yo

M - P
2 s M7 -min™'.

k=

v
[#,]INOF @
2OUQOVO LE @ovg ™¢ Beppoynpeiog TpokvLITTOLV TaL EENG:
Avtiotpépovpe v Tpmdtn e&icmon kot Tod/pe pe 1/2:

2C0O2(g) + H2O(1) —CoHa(g) + 5/202(g), AH1" =+1300 kJ
Avtiotpé@ovie TV 0ebTEPN eEicmon:

2H>O(1) — 2H2(g) + O2(g) , AH2" =+575kJ

TPOKVTTEL 1] GLVOAIKY| aVTIdpaO.
H mpotaon tov padnm A 5@\/81’ pe to Olo napand@t
¢ EKTN.
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[OJE| B’ ®AZH —
[ToM/pe v tpitn e€icwon pe 1/2:
CoHs(g) + 7/202(g) >2C02(g) + 3H20(1) AH3" = - 1760 kJ.
[IpocBétovpe Katd péAN Kol TpoKOTTEL: a
C>He(g) — CaHo(g) + 2Ha(g) , AH=+ 115 kJ @
B4. K= [COs = 0,04 <)
Ymnoloyiovpe to mnAiko avtidpaong oe kdbe doyeio @5 tvooue pe v
Tiun g Ke apov gtvatl oty 1010 Oeppoxpacia. &
Aoyeio A: Q. = [CO2] = 0,5/10 = 0,05 > K¢. Apam avtidpoaon dev eivan o€
1Goppomia. Kot YiveETOl TPOG T OPLOTEPD, « un tov Qc va pkpvvel
(aw&avel 0 TOPAVOUAGTNG TOV KAAGLOTO wKpaivel o apiBuntg). Kart’
avTO TOV TPOTO TO cVGTUO TPoceyyilet éon 1ooppomiag, omov Q. = K.
‘Etot, n pdlo tov PbCOs(s) O ovéndet oyeio A.
Aoygio B: Q.= [CO:] = 0,4/10 = 0,04 =K. Apo 1 avtidpaon sival M
wooppomia. ‘Etol, n pudla tov 3(s) pnéver otabepn. Apa oycio A
teMKd B vrapyet nsptccc')u Ca PbCOs(s), apov apyuc Ceg tov
PbCOs(s), Ntav ioes.
BS.

TOMKEG KEG evooels. Apa  petadl. plov g é&voong
CHsC 3 mov oynuotiCovv oTrypol A0, aoKoOVTOl OLVAELS
l0le7140) ondon.
. H3;CH2CH2CH2OH eivon dim popo ko mepEyel deocpd O-H.
%017 et0Ey TV popiov g YOOV SeGol VIPOYOVOD, SUVALLELS
OAOV-ITOAOD KOt SUVALELG TOPaC.

»CH3 givan dimodo popro. Apa petald

(@
e To alkdvia OPEANTED SUTOAIKT] pOTN u% Bewpovvton pn
0 % 0

GO PAC.
2VVOMKE 01 dtapopio; vvépeg etvat woyvpotepec otnv CH3CH2CH2,CH2OH
aQov £yl EMMAE
CH3CH»-O-CH2

|
_To uépto g &voong CH3CH,-
TV poplov NG a(% VVAUELS OUTOAOV-OTOAOL Kol OVVAUELS

OV 0AA®V Kol 0eCHOVS LOPOYOVOL. AvdAueco oTov
v oto CH3CH,CH2CHs 1oyvpdtepeg  elvor ot
SLOHOPLOKES GTOV CH3CH2-O-CH2CH3 ywati €ger emmAéov TIC
Suvapelg SuTdAOV-01TOLOV, VD Kol TO M: ToL glvon pLeyaAdTEPO GE OYEDN LE TO
CH3CH2CH2CHs. T'vopilovpe 011 ot 16X0pOTEPES OLOAUOPLOKEG OLVALELS
001N YoLV G€ UEYAADTEPO oNUEio PPaco yloti To HopLo EAKOVTOL LETAED TOVG
woyvpotepa. Apa yuo Ta onpeio fpacpov woyvetL:

CH3;CH,>CH,CH,OH> CH3CH>-O-CH,>CH3> CH3CH,>CH>CHj3
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A. H avtidpaon mpog ta 0egid eivor eEdBepun pe Paon 1o, didypopipio
EVEPYELDG, OMOL 1 EVEPYEWL TOL TPOIOVTOC €lvonl KPOTE 0 mv
evépyetla tov avtidpwvtog. Apa AH < 0. \X

B. Ot xotalvteg doev emmpedlovv ™ B€om tng ymut coppomiac. Ot
KATOADTEG emttayhvouy Kot Tig Vo avtifeteg K% doelc pe tov 1010

puOud, omuovpydvtag £vav vEOo  UNYOVIGUS
pikpotepo Ea, le amotéleospo vo Leumvouv r%

OTOKOTAGTOCT TNG 1GOPPOTING.
I'. H otaBepd Ke yio pua cvykekpyuévn xg&u eElomon e&aptdror povo amod

v avtidopoon e
v ypeldleTon yio v

mv Ogpupokpocia. Me v avg ¢ Oepuokpaociac evvoeitor m

evoo0epun avtidpoon onradn mtp otepd ki Ke petdverat.
N\
K. = % , 0pov m 0éom @ MC 1oopporiog petoromiler epa,

petovetarl 1 [B] kot av& n[A], omote pewwveran KCX\
A. O\@ @

v
1. H avolo iov givon kKo ovoroyio mol. Apa giva A S =5.

w w

. . . , o o 1

2. o=npokTiKd T0G0/0empNTIKO TOCH, A@=—=—=—.

¥ 6w 6

3. Xe autol ToV TUTOV TIG YNUIKES EEICMGELS, 1) aAmdd0oN dev £E0PTATAL
amd TV aPYIKN CVYKEVTIPWGON TOV A, OTMC OTOJEIKVOETAL TOPOUKATM.
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A(g) = B(g),

Apyucd c

Metafoin -ac +ac | @
X.1 c-0c ac (M) %Q\
_[B]_ ac &

a

K
° [4] c-ac “ l-a &\%\/

I2.

- O %V
R
HCl+ H0 — H;0" + CI- <) ;%

102 M
10@0'
pH= -log&ﬁ%?= 2. @
To HC
2 % GE

@ NH; + HCl —sNHCI %W
B mol 0,03 mol Z
Agpedvnon @

¢

1 “eivar woyvupd 0&L, dpa o LOVTIG|i Bewpeitar povodpoun
avTi 1 £€I061 1 GLYKEVIPWOON dev emnpedletoan amd TNV
paoia. Apa to pH 0a mapapeiver cTabepd.

e Avav HV TANPOG, TEMKE 610 d1dAvpa vrdpyovv 0,03 mol NH4Cl.

c=n/v=0,03/3 =102M NH4CL
NH4Cl —» NH4" +CI

102M
102 10
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NHs"+ H2 O ——= NH; + H30" , ta 16vta Cl dgv avtidpoiv pe to vepo.

10°M-x:102 M g Y

K, 10"

X

[H,0"']=10""M = pH =5,5, mov wo)VeL. Apa &@T}Ol NHs.

Q

>

+ 2
K, = BT 10° =K, = [NH3][I{3O ] = x_2 -10° %

e Av mepiooever HCI, 10 ddAvpa 92@ Lo 6&wvo apa pH < 5.5

amoppinteTaL.
e Av mepiooever NHs, 10 SLdkv@ivm o Pacwkd apa pH > 5.5

OTOPPITTETAL.
Xopeova pe TV xnukn eElomon
ta 0,03 mol NH3 mapdéyovra f

3. @

) 0,03/2 mol ovpiag = 0,015

-CO-NHz + H0 —2N %992,
&if@\p, .

a. Adboc
Ta mpowtel @cﬂg évlopa  adpavomot ﬁ@?: Oepurokpacieg
C.

B A\
g =
ol &
Z’. v

< ™=

i) Twrtoumiér oMg etvan (pH < 1,2 xoxkkwvo ko pH > 2,8 kitpvo) ko
Y. TO TOPT v pebviiov eivan (pH < 3,2 woéxkivo ko pH > 4,4
KiTpvo). oOnkn tov deiktn umdé g OBopding éywve kitpivo apa
pH>2.8. GAAO Oelypo tov OeAvpotog Y1, pe mpocsOnkn tov deikn

TopToKaAl Tov peBviiov €yve koKKvo apa pH < 3,2.

Enopévag n meproyr mov kopaiveror to pH tov Y1 etvon amd 2,8 £mg 3,2.
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ii)
CH;COOH + H,O pr— CH;COO + H30*
10"M-=10"'M X

0 <)
_[CHCOONHO' ) _ X _ s 1o Q

“ [CH,COOH] 107"

[H,0'1=10"M = pH =3. é&

iii) H Paocim dwpopd otnv doun twv 2°0 elvar 0Tt T0 YAvkoAkd o&D

nepLExet emmiéov v opada OH, "‘mﬁ-m» e to 0evTEPO GTopo GvOpakoa.
"0\' YIKO Qotvopevo (oniadn 1 TO

H opdoda avtr (OH), dnuovpyet
ov

NAEKTPOVIOKO VEPOG) KOl TTO KOO TEPLGGATEPO TOV JECUO
—COOH. 'Etol amd 10 YALK ) )
w

woyvpotEpo 0EL oE © to CH3COOH. Emop v 0w
Oeppokpaocio n Ka tov oMkoV oEfog Oa givar p vTEPN oo TV
Ka tov CH3COOH.

L

&R

POVUE VO TTOVUE OTL TO g{ k6 00 (CH2(OH)COOHR), etvat
) 2

Hopo Kot SAVETOL OT ov emiong eivar dimolo poplO.
€0V OUMG €meWN SlnbETEL pnadeg O-H wor pukpn avOpokikn
—akvoide, oynuotilel ToAovg & ¢ vopoyovou pe to H2O ki €1t 1
@ S10AvTOTNTA TOL AVEGVE ﬁw TOAD.
ii) CHz(OH)COOH@ — CH2(OH)COONa + H20

‘Ecto c2 TP®OOT TOV Y2 ko PETA TNV apainon Ba stvor ca:
oV, =cV; =7¢;=0,05¢,.

270 1600VVOLO O UELD 1GYVEL:

=0,01¢, =0,2-0,012=0,01-0,05¢, =0,0024 =

nmfwg = nﬂacmg

= ¢, =4,8M.
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oe 1000ml dwodvpatog  4,8mol CH2(OH)COOH

oe 100 X%
x=0,48 mol
m =nMr = 00,4876 = 36,48g. Apa to Y2 givan 36,48 %W/V

iii) CH2(OH)COOH + H,O —— CHx(OH)COO" @»\%gé

K _[CH,(OH)COO J[H,0"] 100[H0 =100 > pH =6
[CH,(OH)COOH |

iv) Ta mapokdtm 1oyvovy enedn ta 61(1@ twv HA «a1r HB éyovv v 1010
GLYKEVTPWGT], OYKOUETPOLVTOL 810 TpoTLTTO drdAvpa Ko etvat oV
1010 Oeppokpaocia. O

1 | To HA eneidn sx@@%&porspo apywo pH sivan wx OTM

2 | To HA s@cw 16od0vapo onueio €y px?spo pH eivar
1o(LPY

3 @snsﬁn €xel  PEYOAVTEPO %& pvpo Tunuo  eival
vp
%W V=Vis/2, woyvel pH = ﬁ@& pKana < pKans kot 10 HA

yxvporspo tov HB.

{ Wﬂfﬂg TPETEL VO, Ypawel 3 a@@paﬂavw XOPOKTHPLOTIKC.

Y.
CH3;COOH + NaOH @Na + H>O
0,1V mol %
0,1V @@
0,1V
0 0,1V 0,1V (mol)

Ys: Va=2VL, ¢=0,1V/2V=0,05M
Apa 0,05 M NaOH kot 0,05 M CH3COONa.
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Yta 200 mL tov Y3 mepiéyovrar 0,050,2=0,01 mol NaOH xou 0,01 mol

CH3COONa.

> ovvéyela tpocbétovpe HCI mov avtidpd pe 6Ao to NaOH kot pe éva pépog

tov CH3COONa, dote va mpokOyel TEAMKE puOoetikd dtdivpa.

HClI + NaOH —» NaCl + H;O \
0,05V’ 0,01 mol %&

0,01 0,01

0,05V"-0,01 0 %ﬁ

CH;COONa+HCl —»  CH;COOH + %%

0,0lmol  0,05V"-0,01 &

0,05V-0,01  0,05V’-0,01 %
o5t

1 l
0,02-0,05V" 0 V -0,01 (mol) é%

['a to puBoTikd SwL oY VEL: @ N

pH = pK. + logcb/% 5+ logcb/ca:> Cb=Ca™>

& @@%
e

@@

S
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