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B2. 1. Otav n avtidpaon eivor moAOTAOKN OTWG £0M, TPERELO UNYXAVIGULOS TOV

npoteivoope va givor ocopfotdg pe Tov wo vTag. Anloadn 1
OTOLYELDONG aVTIOPAOT] TOL £)EL TN UIKPO VTN, TOL €)Xl ONAAN
™ UEYOADTEPN O1dpKELD, TPEMEL VO K el To VOpo G TOvTINTOG.
Téhog, Ba mpémer OtOV TPOcHETOLLE, TOLYELDOELS OVTIOPACELS V.
TPOKVTTEL 1] GUVOAIKY| aVTIdpaO.

H mpotaon tov padnm A 68\@1:\/81' pe To OA0 TOPATAV® Kot gival
AdBog.

Ha(g) + —— Na(g) + H20(g), ypnyopo 614610

%t@ 2NO(g) —— Na(g) + 2H20(g) , cuvolikr| avtidpao
( i
b

3 M5
[H,]INOT M’

2 -1 - -2 -
=M"-s M\ M -min .

B3. X0ugova pe tovg vopovug g Oeppoynueiog mpokdmTovy to €ENG:
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
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[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:

CoHs(g) — CoHa(g) + 2Hx(g) , AH=+115kJ -

B4. K.=[CO;] = 0,04 ¢
N
Ymnoloyiovpe to mnAiko avtidpaong oe kdbe doyeio

Tiun g Ke apov gtvatl oty 1010 Oeppoxpacia.

Aoygio A: Q. = [CO2] = 0,5/10 = 0,05 > K. ?
1ooppomias Kot YIVETOL TPOG TO APLOTEPL, O
(ov&avel 0 mapAVOUAOTAC TOV KAGGHOTOG K

.

.

a

9

7

A\

tvovpe pe v

o ‘N avtidopaon Oev givol og

T Tov Qe vou pkpovvet
paiver o aplBunmcg). Kart’

avTd TOV TPOTO 10 cvoTNUA Tpooeyyiler T Béon woppomiog, 6mov Q. = Ke.

‘Etot, n pélo tov PbCOs3(s) Oo avéndet

Aoygio B: Q.= [CO2] = 0,4/10 = 0,
wooppomia. ‘Etol, n pala to |
TEMKA O VTapyEL TEPIGGOTEPN

PbCOs(s), ftav ioec. %
BS. <

oyeio A.

e Apa n avtidpaon eival g ynukn
03(s) péver otabepr). Apa ct1o doyeio A
Ca PbCOs(s), apov apykd ot paleg tov

e Toa aAikdavia %p\/ apieAntéa dumoAkn pomn (n = 0) kot Bewpodvtal un

TOMKEG K evooelg. Apa  petad tov  popiov

™me  €veoong

CH3CH2CH2CH3 mov oynpatiCovv otrypuaio dimola, ackovviar Suvapelg

owoT ' London.

OAOV-ITOAOD Kot SLUVAELS SLOGTOPEC.

(

vool CH3CH2CH2CH20H eivon dimoho popio ko mepiéyet deopud O-H.
Hetaéd TV popiov TG LVEAPYOVV OEGHOL VOPOYOVOL, OLVAUELS

X:;T o popro g évmong CH3CH2-O-CH2CH3 givan 6imodo popro. Apo petacd

TOV HOpPlOV NG 0oKOLVTOL OLVAUELS SUTOAOL-OITOAOD
GO PAC.

Kol OLVAELS

2VVoAKa o1 dlapoplokég duvapelg etvat woyvpotepeg otnv CH3CH2CH.CH2OH
aeov €xel emmAéov TV GAAOV KOl OECUOLG VOPOYOVOL. AvApesa GTOV
CH3CH2-O-CH2CH3  kou oto CH3CH2CH2CH3z  1woyvpotepec  €ivanr ot
SLOHOPLOKEG OLVALEL GTOV CH3CH2-O-CH2CH3 ywati €ger emmAéov TIC
duvaperg dtmdAov-dmdAov, eved Kot T0 M; oV givan peyaldtepo o€ oyéon e to
CH3CH2CH2CHs. T'vopilovpe 011 o1 16Y0pOTEPES 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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H oavtidopaon mpog 1o de&id eivan e€mBepun pe Pdomn 1o, Stdypoppa

EVEPYELDG, OMOL 1 EVEPYEWL TOL TPOIOVTOC E€ivon umpc’nséxg and Vv
evépyetla tov avtidpwvtog. Apa AH < 0.

Ot xatoAbteg Oev emmpealovv T 0éom g MMt @ poriag. Ot
KATOADTEG emtayhvouv Kot TS dVo own@sreg ! 81g pe tov 1d10

pvoud, Muovpydvtag Evav vEO  UNYOVIC v avtidopoon e
pkpotepo Ea, pe anotédeopa va peidvouy 10 %ov xpealeral yo Tnv

OTTOKATAGTOGT TNG 1IGOPPOTIOLG.

H otafepd Ke yio po cuykekppévn j icmon eEaptdror povo amd
mv Oeppokpocio. Me v ad }) T Oeppokpaciog evvoeitar M
protepd K1 M Ke petoveron

evooBepun avtidpoon onradn Tpo ) f .
K :rj, agov 1 Oecn oopponiog petatomiletor apiotepd,

petovetarl 1 [B] kot (x\% [A], omote pewwveron Ke.

, . . , , , -® S
1. H avoroyia popiov givar kot avaioyio mol. Apa eivon 4 =—=>5.
w @
. , . , o o 1
2. o=npokTikd T0G6/0empNTIKO TOCO, @ =
y 4 6(0 6

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

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 4 AIIO 9




=0l

mic

OMOZXIIONAIA EKITAIAEYTIKQN ®PONTIETQN EAAAAOX (O.E.®.E.) - ETANAAHIITIKA @EMATA

EITANAAHIITIKA OEMATA 2020

B" ®AXH

E_3.X)30(c)

A(g) = B(g),

Apyucd c
Metafory  -ac +oc %
X.I c-ac ac (M) @

KC:@: ac_ _, C a_ @
[4] c—ac l-a
\%
@

HCl+H,O — H;0"+CI

10°M H< \?ﬂ/

pH = -log[H3 =2.

To HCI @ woyvupd 0&L, Gpa 0 1OVTIGHOG ToL Bewpeital povodpoun
avtid 1 éto1  ovykévipoon H3O" dev emnpedletar amd v
Oepuoxpacio. Apa 1o pH Oa mapapeivel otabepod.

% NH; + HCl —-NH4Cl

B mol 0,03 mol

Atepeivnon

o Av avtidpoldv TANpwg, TeEAMKE 6to ditdAlvpa vrapyovv 0,03 mol NH4CL
c=n/v=0,03/3 =102M NH4CL
NH4Cl — NHs" + 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
-14 + 2
a 2%211%_5 10”7 = K, :[ME&;{}O I_x :1097@&5
b 4 \

e Av mepiooever HCI, 10 didAvpa Oa
amoppinteTal ] v
e Av mepiooevel NHs, 1o dudhv o \&tvar mo Paocwkd dpa pH > 5.5

amoppinteTon
SOHQOVO LE TV XNIIKNY 8&(50) 2)N-CO-NH; + H0O —— 2NH3 + COy,
ta. 0,03 mol NH3 napayovr 3/2 mol ovpiag = 0,015 mol ovpiag.

3. %\/

a. Adboc

TOVO OTté

Ta npmte'%' um&(pvcmg évlopa  adpavomolovviol oe Beppokpacieg

B. Zwot

@%
%%

i) T to pumAé g Bupoing eivon (pH < 1,2 koxKkivo ko pH > 2,8 kitpvo) ko
Y to moptokoAl Tov pebvAiov eivon (pH < 3,2 kdékkwvo xor pH > 4.4
kitpvo). Me mpocOnkn tov deiktn pmAé g BvpoAng €yve xitpwvo dpa
pH>2,8. To éAlo delypo tov doAvpotog Yi, pe mposhnkn 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)

iiif)

i)

ii)

CH;COOH + H,O pr— CH;COO + H30*

10" M-y =10"' M % % E
@

[CH,COO™[H,0']  x*

K, = -=10" =>x=10" \\J
[CH,COOH] 10 @
[H,0']1=10"M = pH =3.
%

H Boown dwopopd onv doun tmv \ﬁ% elvar 0Tt T0 YAvkoAkd 0o&D
mepLéEyel emmAéov v opada OH, £V} Le 1o 0evTEPO GTopo GvOpoaKa.
H opdoda avtr (OH), dnuovpyel — @YIKO Pavopevo (dniadn €hkel To
NAEKTPOVIOKO VEPOG) Kol TOADVEY OKOU TTeplocOTEPO TOoV deapd O-H tov
—COOH. Etot and 1o yAvkokikd 00 amoomdtot md evkoda H™ kot givan

)%Q to CH3COOH. Emopéveog otnv idw

woxvpdtepo 080 oe ©
Oeppokpacio n Ka 7 KoAKoV 0&fog Ou civonr peyoddtepn amd Ty

Ka tov CH3COO

AV

&povua va, Tovpe 0Tt 0 YAVKOAIKS 0&1 (CH2(OH)COOH), sivon
uopo kot dAvetor oto H2O mov emiong etvan dimoro pdpro.
gov Oumg emewdn Swbéter 2 opdoeg O-H ko pukpn avOpokikn

Um&x oynuoatiCel moAlovg despovg vopoyovov pe to HrO i €tol m
81a7mtorma oV av&dvetol Tépo TOAD.

CH,(OH)COOH + NaOH —» CH2(OH)COONa + H>0

‘Eocto c2 n ovykévipmon tov Y2 kot petd v apainon Ba etvor ca:

oV, =cV; =¢;=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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=0l

oe 1000ml dwodvpatog  4,8mol CH2(OH)COOH
oe 100 0w

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

K, = [CH,(OH)COO |[H;0"] _100[H,0"] _, ﬁ(f] =10°M = pH =6
[CH,(OH)COOH] 1 {

. Ié 4 4 7\~ 14 4
iv) Ta mapokdto 1oyvovv emedn o ot twv HA «a1r HB éyovv v 1010
GLYKEVTPWGT], OYKOUETPOLVTOL % 10 TpdTLTO S1dAVp Kot gfval oV

1010 Oeppokpaocia.
AN

1 |ToHA snelﬁﬁWétepo apywo pH eivar ioyvpotepo.

2 | To HA ¢ lST']\?TO 160d0vapo onueio €xel pkpotepo pH eivan
wxvp(')}spo.

3 |To €0 €xel UEYAAVTEPO KOTAKOPLPO TUNUO Elvor

%\/ V=Vi5/2, woybver pH = pKa. Apa pKana < pKans kot 1o HA
itvapo'rspo tov HB.
—

iii) CH2(OH)COOH + H,O —— CHx(OH)COO"

%Mnm’g TPETEL VO, YpaYEL 3 OO TO. TOPOTAVD YOPOKTHPIOTIKA.

CH3COOH + NaOH — CH3COONa + H,O
0,1V mol 0,2V
0,1V 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.

2 ovvéyeta tpocbétovpe HCI mov avtidpd pe 6Ao to NaOH kot pe éva pépog
tov CH3COONa, dote va mpokOyel TEAMKE puOoetikd dtdivpa. X\

HClI + NaOH —» NaCl + H;O

0,05V’ 0,01 mol \@

0.01 0.01 @
0,05V"-0,01 0
CH;COONa +HCI —»  CH;COOH +
0,01 mol  0,05V°-0,01 \‘%
0,05V"-0,01 0,05V'-0,01 Q

00%%1
0,02-0,05V" %@% 20,01 (mol)

['a to puBoTikd Sta@ YVEL:

pH = pK. + logcu/ 5+ logev/ca=ch=Ca=
=0,02- OOSV -0,01=V'=0,3 L =300 ml.

£
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