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Otav petafdiretor Evog amd. TO06 TOPAyovTeG MOV eMNPEALOVY TN YMLUKN

telvel va avopEcel empepopevn petafoin ocovpupova pe v apyn Le

coppomio TOTE M xmuq%’ ppomio petatonileton mpog v KotevOvvorn mov

Chatelier.

i) H adénon.t pokpaciog gvvoel tig evdoBepueg avtidpdoelc. Etot,
cuumeEPOiV OTL M| TOPATAV® YNUKT 1coppomia Bo LETATOTIOTEL TPOG TOL

ii)

de€1d omdte TO Ypdpo Tov B amokToEL To StdAvpa Ba glivat pAe.

H mpocbnkn HCE ot10 S1dAvpa Bo mpokorécer v avénon g
ovykévipoong twv  CL ondte Tn UETATOMION TNG TOPOTAVE® YNUIKNG
wwopponiag mpog to 0eld Apa Bo mpokOyer pmie SwAvpa. Ta CL
TPOKLTTOLV O TOV TANPM ovTicpd tov HCL.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 1 AIIO 13
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B2. 0. Ene1dn oty mpomviapivn 1o abovikd o0&y ovtiletor  mAnpwg(dniadn
OTOTPOTOVIDOVETAL TANPMOS) GUUTEPAIVOLUE OTL 1| TPOTLAGUIVY] OTOGTA TLO

ebKkoAd T TPMTOVIL Ao 10 afovikd o0&V, 6e oxéom pe to vepd G

6 25 °C.

Apa n mpomvAauivn givan woyvpdtepn Pdon ond to vePO, © % pe v

Oewpio Bronsted-Lowry.

B. H mpdtaon elvar AavBoouévn yuwoti dev avagépet

0. avtidpaon

Bewpovpe 10 aBavikd 0&L acbevég. Onmg ldape na& GTO TPONYOVLEVO
epOTHO, TO abavikd 0EL 6To vepo givar acBevec %ﬁ & otV mpomvAapivn

7oL givorl ToAD 16YLPOTEPT PAom amd 10 vepPO el 6 0&.

B3, @%

CIH2CH2C

%&H oviuyiig Paon g kapK@éﬁ iing

CJ.’HQ% > '@ CH2CHZ(@%

@

tov alwtov (N) kot to L(SL 0 VOpoyovov tov KapPoSvAiov

. —
VILAPYOVV  TOAMUEVOL %ﬂohmi deopol otO0  pOPLO  TNG

yhopopfovkiing kot pmopsl vo oxuoTicet Kat decpovC VEPOYOVOL E TO

£Veong) Kt £T61 KUPLopyoLV YOPaKTNPLOTIKA

0
@ pope Tov vepou, M (@%(ﬂwc{&l ™m¢ YAopoppovkiing eival moiy
d

peyain (vdpopofo t
Un TOMKNG €VOG N TEMKA Ol GUVOMKEG OLOUOPLOKES OVVAUELG
HETOED TOV 1O Koy T YAOpapPovkiing Kot Twv popiwv Tov vepov, sivar

acﬂsvéctepe oyéon pe Tic Slopoploksc Suvapels petald Tov popimv

&xel pkpn doAvtotra oto HoO.

Kol petaéd tov popiov g yAopapBovkiing. Etot, 1

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 2 AIIO 13
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B4. [Ilopompoviag 1o oynue (1) kot to oynua (2) PAémovpe O6TL pEIDOVETAL O
apBpdg popiov Xa(g) Kt avgdvetatl o apfuog atopwv X(g). Avtd onpaivet 0Tt
n 0éon yMukNG ooppomiog petatomiotnke OeEld pe MV sm(psp(’)usvn
uetafoArn. Avtd mov pmopel va €xel ovuPel eivor avénom g Beg (xcmxg,
ywti coppova pe v apyn Le Chatelier, 0o gvvonbel n evdoo i0poon
kot n 0éon 1ooppomiag petatomileror 0e€ld Omwg pog o€t &%m o 000

oynuota. £moto 1o (V). %

OEMAT

i) S:n=6,4/32=0,2mol

S + 320, — SO; A@é
0.2mol @ J
Apo. AHz = -396 k @&

S + 02 &QSOZ 5 AH]

0,2mol -59,4kJ >

s@ 297K @
0T€ amd T oYM UETAED T AoV evBaAmiog TpokHTTEL
\KHQ = AH; - AH, = -336,6 %;— 9KJ.
W

FZ. To voatko ddAvua T Os &xel ovykévipoon 0,2M. Eneldon n ooumtikn
nieon eivan Tpocbe ta dev ennpedletal omd T VoM TNG SLOAVUEVNC

ovciag aAAd POV 5 OLYKEVTPMOON TNG O10AVUEVG OLGTaG.
Qg§§ %,6'V
=1/3M

Onote : ¢c3= eV 17

IT=c3RT=1/3-0,082-300 = §,2atm.

I'l. \
i) AH:;=AH) +AH, §&

1) Otav o@épovpe oe emaen HECH® MUTEPOTNG HEUPPAVNG TO SdAvua
yAvkolng, pe owdAvua yAvkoing peyoAdtepng ovykévipoong tote O

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX | XEAIAA: 3 AIIO 13




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

EL" ENANAAHIITIKA @EMATA 2021 E 3.X130(a)

A" ®AXH

mopatnpndet 10 QawvoOpuEVO TG Ooumong, omAadn 0Oa  mepdoovv
TEPLOCOTEPA HOPLOL SLOADTY omd TO SAALHO UIKPOTEPNG CLYKEVIPWOOTG

TPOG TO OdAvua PEYOADTEPNS GLYKEVIPMOONG, EVA n T w ™ms

StAvpévng ovoiag oe kabe ddAlvpa pével otabepn, apov aat and
9(1 OTOKTIGEL

™V Nurepat pepPpdvn. Apa to dStdAvpa A yAvkolng @

HeYOADTEPT OLYKEVTIPMOON €V TO GAAO il M pkpdtepn

OLYKEVIPWOON. é
I'3. a) 1) H avtictpoen g (1) eivon vdoBepun a@@a dpa Ba 1oyvet:
Ea = Ea +|AH[=132+226=35 8KJ/mol$
i1) Me peyadvtepn toydtnTa npw@ elton  avtidopaon (II) ywoti Exet
onof

HiKpOTEPT  EVEPYELD sv NG, €evd ot ovvy v
TPOAYLOTOTOLOVVTAL O OVTIOPO , Lg elvan 1d1eg Ko o1 apyIKeég TPOGELG

TOV OVTIOPOVIOV &ival i A V10 ocvpPaivel YTl me ) puopo
EYOLV gvEPYELD usya?w =PI OO TNV EVEPYELD evep 'n woTE VO
TEPIGGOTEPES

dMGoVY omorsks ¢c ovykpovoelc. 'Etol, v
OTOTEALEGLOLTIK @ w ovoelg ava second ko Eey n TOYOTNTO TNG

avTiopaog.

B) Zmv avzi I) OTOV 1 GLYKEVIPMOT) 1 kacta(‘;swt totE M TOXOTNTA
™m¢ \@ ¢ tetpamiactaletal. Apa/ N wTpdOIN aviidpaon eivar devtepng
TaENG o og CO K1 enedn cvvor &\ggav&ﬁwpng T4ENG, ovumepaivovpe
om Batgtvan undevikng taEnc og mp

2. Apa 0 VOROG TayvTNTOG glvar:

P — )
@ " v=x[CO]
v avtidopaon (1) (')wv@ vipoon O3 dimhactbdleton 10t M TaxOTNTOL

™G avtidpaong durAactélletor. Apa 1 0edtepn avtidpaon eivon TpmdTNG TAENG
¢ mpoc O3 KL eneWOf © K etvon devtepng 1aéng, cvumepaivoope otL Oa
elval TpAO™G T4E po¢ to NO. Apa 0 vOpog taydtnTag ivot:

v=x[NOJ[O,].

v) Mg Bdon to vopo taydtmrog mov Pprxape moapardve yio v ovtidpaocn (II)
oMOTOC UnNyoviopdg Ba propovoe va eivar o devtepog(il), ylati To apyd 61do1o
aLTOD TOVL UNYOVIGHOD GUUP®VEL pE TO VOUO TaxOTNTOG KL 0V TPOCHEGOVLE
Katd PEAN To 0TAd0 TPOKVTTEL 1) £I6MOT TNG GLVOAKNG AVTIOPACTG.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 4 AIIO 13
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0) Exovpe tov mapaxdtm mivoko ctoryelopeTpiog:

mol 2NO2 + H.O — HNO3; + HNO;
apy K 0,5 - -
petaforn | - 0,5 0,25 0,25
TEAKQ 0 0,25 0,25 &%

¢®

To Swivpo Y Oykov 2500mL  mepiéyet &&%VHN@ kot HNO> pe

OLYKEVTPMOOT Y10l TO KaOe 0&D:

_0.2 0,1 M

c=

o é
V
To xéBe 0 10vTileTan OTMC ni i It (Eyovue emidpoon KOLVO]'?E)@

mol/L ‘HNOs + H(@\\V NOs + H3;0*

apPyIKa

TEMKA

0(’)1&@ 0,1 0,1 \@

'

W

opke | 0,1 i 0.1
20 NS A
wopporia | 0,1-x %/% X

mol/

a (HNO,) —

01-% 0,1

¢

_0l N\KEQ\ L © x=K,=510% Onodte 610 diAvpa Y &ovpe:

[H30"] =(0,1+ x) =0,IM dpa pH = -log[H30"] =-logl0! < pH=1

[NO2]=5-10"M

Ta mv [H3O vepos OV TPOEPYETOL OO TOV OVTOIOVTIGUO TOL VEPOL GTO

dtAvpa Y, £xovpue:

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 5§ AIIO 13




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

=
% EHANAAHHTJ%; }(I-)EMATA 2021 E_3.X)30(a)

=0l

mol/L ‘HQO + O — H;0* + O

0,1+ xtw ® @
\‘
<

Omnov (D:[H30+]vspol') %
K,=[H30"]-[OH] < 10" =(0,1+x+0) ‘0 < 10’ 0 < 0=10"M

105"&,
Ap(l: [H30+]vgp01’) = 1&%

SS
o O G
T @Q @%

mzo% 2NO, %

apy. \)&J/O,Z -

% X 2x
% 0,2-x &

@: n(NOz) = 2n(N204) =
{ = 2x=2(0,2-x) =

1Goppomia

=2x=0,4-2x

, x 01
onotE 0L = — = = %
0,2 O,ZT

ii) YrnoAioyiCovpe mpt evBaAmio g avtidpaong, epapuodloviag Tov vouo
tov Hess:

N2 +202 , AHi=67 KJ (1)
N2 +202 = NoOs, AHx= 10 KJ (2)

Avtiotpépovpe v (2) : N2Os = No + 202, AHo=-10 KJ (v. Lavoisier)
Eavaypagovpe v (1) : N2+ 202 = 2NO2, AHi1=67 KJ

To aBpotopd tovg divel (v. Hess): N2O4 — 2NO, , AH=+ 57 KJ

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 6 AIIO 13
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BAémovpe 611y v dtdlomacn 1 mol N2O4 aroppopdvtor 57 KJ,
omote Yo v dtdonacn 0,1 mol N204 Ba amoppoenBovv 5,7 KJ.

iii) o106 elvar To dSdypappa B.

0 Vi~ avénonke

Me avénon g Bepurokpaciog avéavovtal Kot ot dVo T k&% ~H 0éon
YNUKNS 16oppomiog petotomileton 0e€id, apa m To
TEPLGGOTEPO TNG V2. XTN CLVEYEWL OUMC M wxbr@ wvetal, yotl

pewwveral N cvykévipmon Tov N2Os , eved 1 ToydInTe V2 dvEdvetar Kabmg
avédavetal n cvykévipwon tov NO».

B. N

mol 2N(%> é@): INO(g) + W
)

Apyka @ Jﬁ\/
MertoBoin @ 2x 2x X

t) </ 2-2x

Aot %uwﬁ 1GoppoTic. TO
TPl o idto avodoyio Ko oTa TOV. Apa TPOKLTTEL:
ﬁ_ E g +x ) 4 , .
% 5 an’ OTOoL TPOKVTTEL O@Q,Smol
@ X £2x
, ek % W

© [NOCIT =3 )

®

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 7 AIIO 13
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o3 A’ OAZH =
ii)
mol 2NOCl(g) = 2NO(g) + Cl2(g)
—
Apyka 2
7l
MetafoAn 20 20 )
t1 2-2m ) 0]

mopatnpeitot id1o avaroyio Kot oto Apa TpoKOmTEL:

\Z
A@ob omn MUK 1coppomio TO CE%&GT&XQHB(&W& 25 %vlv, Ba

2+w
o=

, OITO OOV TPOKVTTELQ 2/3mol

< [NOCIT

T §

iiif)

3 o
© _INOFICL] ¥ 1 %
2

NG

AVHKGOKS%& TO ® GTNV TOPATAVE® c@p nter V=160/3 L.

B avEndel o

OYKoG ToL d0yelov Kl £Tot Ba e L1 TEoT TOV GLOTHHATOG, dNANOT TOV
KN 1ooppomic. Apo n 0€on ynMUIKNG

0EPlOV TOL GLUUETEXOVLV VX
1eoppomiag Ha petotoniotel %, ®ote va, avENBovv ta mol TV agpiwv Kt
étol va avéndei 1 mieon oy a pe v apyn Le Chatelier.

v
@@

€100 y®Y TOL AdPOVOLG ;% (ue P, T otabepd),
%@q

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX
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A2. d.

‘Eoto 6t avapryvooope Vi L drodvpatog Y1 pe Vi L dwoddpatog Y3.

I'ato KOH: n1=c¢; Vi =0,1'Vi mol KOH (1)
o to HA: n3=c¢3 -V3=0,1-V3 mol HA 2)

mol ‘KOH + HA —— KA &0
apxucd‘ ni nj @V

Oa TpoYwPNGOVUE LE dlepELVION: %
1) ni=ns; @

Xe autv Vv mepinTmon r@n&po’avw Bpiokovtatl og 0%@rpmﬁ

avoloyio Ko TPOKLTTEL pao tov diatog KA 1o omoio|dou
+%I'

0V A” avtdopd pe @(’) oc eénc: A"+ Ho0 —— %

O

\‘
[Ipaypotomoteiton ynukn avtidpaon petaéd KOH xar H Q

TOl KOl TO

‘Etot napd&@H Ko Eyovpe pH > 7 (25 "@& amoppinTeTOL.
i) \

Ba 1oyvet:

ni< n3 Kot p

mol I@Jr HA — KA + H.0
apy K \/r{l ns -
peta -1 -1y ni

TEMKA 0 n3 - Ny ni

n= %
[Tegpiogevel KOH «at o d1dAvpo mov wpo €1, €K10¢ and 10 KA mepiéyet
pn Paomn, omdte TAAL pl@%ﬁ ) Ko amoppinteTal.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX
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To d1dAvpo ToV TPOKOITEL, TEPLEYEL:

- /
HA pe ovykévipoon: _mTh Mol 3
He ovy pncongsL 3)
/
KA g GUYKEVTPOON: ¢, = — mov 4
HE GUYKEVIPOON: ¢, A 4)

mol/L ‘KA — A+ K'

apYKA | Cp - - %
teMkd | 0 Cp Cp &\
mol/L HA + H,O —— @ + H3O"
N\
)
apPyIKa Cot Cp
uetaforn | -x X X %
100ppomia | Coz -X Q cp+x @

W

<E§§:,+@x~

v, +V, V,+V,

M(2)
& 11n=10n; @wl

o 104=

4

£

10
11

10- 0,1-V3

[H, O']1=10" PH oy [H3© o x=107
CpeX -

< cp=10"coe &

@@%-m) s n=10n-10n <

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 10 ATIO 13
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B.
1) To HCl 1ovrileton og €€ng

mol/L ‘HCI + H,0O — CI' + H;0"

C -

0

aPyIKE

TEMKA

o®

c c
pH= -log[H;0"] < [H,0']=10" < [H307] = @c =0,01M

Omndrte vy to HCI €ovpe n= 00,1-V mol

Me avapeiEn icov oykov Y1 kot Y2 ntep

mol KOH +

HCm KCl
apyIKA 0,1-V 0,01V -
petapoin | -0,01-V @-V 0,01-V
TEAKQ 0,09-V @ 0 0,01-V

2

11) Ou S%ue v avapeln icov oy

mol/L

Mg Baon CH3NH:> wovtileton c

CHs;NH, + H»

CH3NH3"™ + OH

apPyIKd Cs W
uetaoAn -g % X X
160ppoTTio, @ X X

x_2 _ (107> _ 107 10

pH=11,5 =2,5 < [OH]=102M =x
2
K, =—

Cs—X G 0,1 0,1
ny=c2'V= 0,01V mol HCI

@H omote pH > 7

+ HO

@@

w@tam puétov Y2 ko Y4
o

ns=cs-V=0,1-V= 0,1V mol CH3;NH:

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 11 ATIO 13
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[Tpayupatomoteital ynuikn avtidpaocn copE®va pe ™ yMuKn e&locmon:

mol HCI + CH3NH: — CH3NH;Cl

Apyka 0,01-V 0,1-V -

Metafolin | - 0,01-V -0,01'V 0,01-V \\@
TEMKA 0 0,09-V 0,01-V

To d1dAvpo ToV TPOKOITEL, TEPLEYEL: %Q
CH3NH;Cl pe ovykévipoon: c,; UL g N
mol/L | CHsNH3Cl — Cl 3NH3 %
aPYIKA | Cot - é
teMkd | 0 Co Cot %
m(@HgNHZ + H0 — + OH

Cp Cot
{%&aﬁom -y @ U U
@ 1GoppoTicL | Cp- Y @ Cot Ty ]

4,510
¢ . _%'10_4 Ly \|!:9'10_4

CH3NH: pe ovykévipoon: ¢, =

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 12 ATIO 13
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1)  Oa eEetdoovpe TV avapelEn icov 0ykov TV dtaAvpdtov Y3 kot Y4

n3=c3-V=0,1-V= 0,1V mol HA ns=cs-V=0,1-V= 0,1V mol CH3NH:
[Tpayupatomoteital ynuikn ovtidopaon COUEOVO LLE TN YUK eGlomon:
mol HA + CH3NH, — CH3NH3A

N
Apyucd 0,1-V 0,1-V - Q
Metafoin | - 0,1-V -0,1'V 0,1V &
TEMKA 0 0 0,1- %
[Tpoxvmter SdAvpa CH3NH3A %&

mol/L ‘CH3NH3A — Ak Hs* é\\y
apyIKd | ¢ - % - %
c YV

teMkd | 0 \\
Avtidpovv pe OKOL 70, 5V0 10VTL TOV GAATOG: @
CH3NH;* —— CH:NH, + H30+\

\
A+ HA + OH- &
10 00 CH3NH;" @ K, = K. 4T 10710
I'o ™ Bao : =5 100
n Paon 2 K
A@o? Ta Lévm@ 37 kar A €yovv logg ovykevipwoelg pe K = K, 6o

gtvan [H30] K0l TO StALpO €fvon 0VOETEPO.

1
10 14
1

Apa pH=7 o¢ 25 °C.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 13 ATIO 13
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