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B1. Ortoav petafdiietonr évag amd TOLG TOPAYOVIEG TOL €MNPEALOLY TN YNIUKN
1coppomia TOTE M YNUIKN ooppomio petatonileTol Tpog TV Katevbvven mov
telvel va avolpécel v emeepouevn petafoin ocoppova pe v oapyn Le
Chatelier.

i) H adénom mg Beppoxpacioc svvoel tic evoodbepueg avtdpdoels. ‘Etot,
CLUTEPAIVOLLLE OTL 1] TOPOTAVE® YNUKN 1Goppomio Oo LeTATOTIGTEL TPOG TO,
de€1d omdte o Ypdpo OV B amokTHoEL TOo dStdAvpa Ba glval pTAE.

ii) H mpoocOnkn HCL ot10 Sddvpo 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

B3.

. H mpoétaon eivor AavBoopévn yutl dev avogé

OTOTPOTOVIDOVETAL TANPMOS) GUUTEPAIVOLUE OTL 1) TPOTLAGUIVY] OTOGTA TLO
gvKkola Ta TPOTOVIOL oo To abBavikd o0&V, oe oyxéomn pe 10 vepd otovg 25 °C.
Apa n mpomvAauivny eivor oyvpdtepn Paon amd 10 vepd, COUP®VO LE TNV
Oewpio Bronsted-Lowry.

€TOl O TOwWL AvTidpoom
TOV®O GTO TPOTNYOVUEVO

Bewpodpe 10 abovikd 0&H acbevég. Onwmg eida
epOTNUA, TO aBavikd 0&H oto vepd givarl oo
7oL givot TOAD 16YLPOTEPT Pdom amd 10 vePO &l 0 0&o.

v) Eve vrdpyovv molopévor opotomolkoi decpoi 6t0  pOplo g
YAopapBouvkiing Kot umopel vo oynuUaticel Kol dEGHOVS VOPOYOHVOL LE TO
pépla Tov vepov, M avBpakiky] aAvcida g YAopapBovkiAng eival moAy
peyain (vépoPoPo TN TNG EVAOCTC) KL £TGT KLPLAPYOVV YOPOKTNPIOTIKA
Un TOAMKNG éveoons. AnAadn TEMKA Ol GUVOMKEG OLOUOPLOKES OLVAUELG
HETOED TV popimv ™G YApauPoukiing kal Tov popimv tov vepov, eival
acfevéoTepec 6€ GYEON UE TIG OOUOPLOKES OLVAUELS HETAED TV popiov
TOV vePOU 0AAA Kot peTalh TV popiov g yAopappouvkiing. 'Etol,
yAopapPoukiin £xel pikpn doivtotto oto HoO.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX
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B4.

[Toapampovrag 10 oynuo (1) kot to oyfua (2) PAémovue Ot petdveTOL 0
apBpdg popiov Xa(g) Kt avgdvetatl o apfuog atopwv X(g). Avtd onpaivet 0Tt
n 0éon MmN ooppomiog petatomiotnke OeSd pe TNV EMPEPOUEVT
uetaBoAn. Avtd mov pmopel va €xel ovuPel eivor avénon g Bepuokpaocioc,
ywti coppova pe v apyn Le Chatelier, o gvvonbel n evdoBepun avtidpoon
kot m 0éom 1ooppomiag petaromileron 0egld dmwg pog dglyvouv kot o, 6V0
oynuota. £moto 1o (V).

OEMAT

I'1.

I2.

i) AHz = AH; + AH;
i) S:n=6,4/32=0,2mol

S+ 320, — SOs

0,2mol

Apa AHs = -396 kJ

Ondte and ™ oyéon petald tov petaforinv evloimiog TpokHmTEL
AHz = AH3 - AH1 =-336,6 + 297=-99KJ.

To voatwko ddrvpa g CsHi206 £xel cvykévipmon 0,2M. Emetdn N oouoTiKn
mieon etvon Tpoohetikn W16t TO OV emnpedleTol amd T Vo™ NG SLAVUEVNS
ovGiag aAAd LOVO OO TNV GLYKEVIP®OT] TG OLIAVUEVIC OVGTOC.

_0,2:2V+0,6'V

Ondte: c3= =13M
2V+V

IT=c3RT=1/3-0,082-300 = §,2atm.

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
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mopatnpndet 10 QawvoOpuEVO TG Ooumong, omAadn 0Oa  mepdoovv
TEPLOCOTEPA HOPLOL SLOADTY omd TO SAALHO UIKPOTEPNG CLYKEVIPWOOTG
TPOG TO OAVUO UEYOADTEPNG GLYKEVIPOONG, EVO 1 TOGOTNTO TNG
dtAvpévng ovoiag og kKabe dtdlvpa pével otabepn, apov dev Tepvhel and
Vv numepat| pepPpdvn. Apa to dtdivpa A yAvkoling 0,2 M Oa amoktioet

peyoldtepn ovykévipwon eved 1o Ao Sidivpa 0,3 M pukpdtepn

GLYKEVTPWOON.

I'3. a) 1) H avtictpoen g (1) eivan evdoBepiin pacyapa Oo woyvet:
Ea = Ea +|/AH|=132+226=358

i1) Me peyadvtepn toydnt tonotettal 1 avtidpaon (II) ywati €xer

HiKpOTEPT  EVEPYELD < evdd oL ovvOnkec  mov
TPOLYLOLTOTOLOVVTOL OT VL €15 €lval 101eg Kot 01 ApyIKEG CLYKEVIPDOGELS
TOV OVTIOPOVIOV £l t Avto ovpfaivel yati mepiocdtepa uopaL
amd TNV EVEPYELD EVEPYOTOINGNG (OGTE VA
cvykpovoels. 'Etol, vmapyovv mepiocdtepES

B) Zmv avtidopaon (I) 6tav n cvykévipoon CO duthacidletor TOTE N TOYVLTNTA
™mg avtidpdong tetpomiocialetal. Apa N TpOTN aviidpacn sivar devtepng
16ENG ¢ mpog CO K1 emed”] GuVoOlkd eivon devTEPNC TAENG, GLUTEPAIVOVE
ot Ba etvon pndevikng 1aéng og tpog 1o NO2. dpa o vopog TayvTnTog ivat:

v=x[COT

Ymv avtidopaon (II) 6tav n ocvykévipoon O3 dimhacialetor TOTE N TOYVTNTO
™G avtidpaong durAacidletat. Apa 1 0evtepn avtidpaon eivor TpmdTNG TAENG
og mpog O3 k1 emedn cvvolikd sivar devtepng TA&NG, cvumepaivovpe OtL Oa
elval TpdTNG TaENS ¢ pog To NO. Apa 0 vOpog ToyvTnTog ivat:

v=x[NOJ[O,].

v) Mg Bdon to vopo taydmroag mov Pprxape mopardve yo v avtidpaocn (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,

To dwivpa Y oOykov 2500mL mepiéyer 1 ¢

OLYKEVTPMOOT Y10l TO KaOe 0&D:

NO3 kot HNO> pe

To xéBe o0&V 10vTileTon O TOPAKATO (£xovpe EMIOPAOT) KOOV 1OVTOC):

mol/L ‘HNOa + H0| ~9 NOs + H;0
apywa | 0,1 N -

TEMKA 0,1 0,1

mol/L 0, + HHO =—— NO2 + H;0"

apyKa 0,1 - 0,1
uetafoAn -X X X
weoppomia | 0,1-x X 0,1+x

_O,0+x)-x 0,1-x
TN 0 1—x T 01

[H30"] =(0,1+ x) =0,IM dpa pH = -log[H30"] =-logl0! < pH=1
[NOy]=5-10"M

© x=K,=510% Onodte 610 diAvpa Y &ovpe:

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
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=0l

mol/L ‘HQO + O — H;0* + O

1Goppomia 0,1+ x+m Q)

Onov &=[H30 vepos
K,=[H30"]-[OH] <10 =(0,1+x+0) ‘o ~ 00 & 0=10"M
Apa: [H30 vepos =107
OEMA A
Al.a. %
i) / \

[N
S~ 02 :

-X 2x

(x/ﬂs\\/
X 0,2-x 2x

Ymv X.K: n(NO2) = 2n(N20s) =
=2x=2(0,2x) =
=2x=04-2x =
=4x=04= x=0,1 mol

ométe o= X =L 054 50%
02 02

> >

2NO»

ii) YnoloyiCovpe mpmdto v evBaimio g avtidpaong, epappolovtag Tov vOHo
tov Hess:

N2+202 = 2NO2, AHi=67 KJ (1)
N2 +202 = N2O4, AH2=10KJ (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.

Me avénon g Oepurokpaciog avéavovtal kot ot dvo tayvtntes. H 6éon
YNUKNS 16oppomiog petotomileton 0e€id, apa M toyxdtnTa Vi avénnke
TEPLGGOTEPO TNG V2. XTN CLVEYEW OUMC 1 TEXOTNTA L1 UELOVETOL, YloT
pelovetatl N cvykevipoon tov N2Os , evod HTNTO L2 AVEAVETAL KAODG

avédavetal n cvykévipwon tov NO».

mopatnpeitot id1a avaroyio Kot oto mol Tov. Apa TPOKLTTEL:

2+x
X =

, o’ 0mov mpoxvmTel 0Tt X = 0,5mol

x (2xj2
. R e
Kc:[NO] [C122]=10 10 : _ 1 _o.0s.
[NOCI] (2_2)6) 20

10

mol W INO(g) + Cl(g)
AN —
Apyka ? \2@
MetoaBoAn \/2){ 2x X
\Pas
(\tl \ / 2-2x 2x X
%v/v, B

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX
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o3 A’ OAZH =
ii)
mol 2NOCl(g) = 2NO(g) + Cl2(g)
Apyucd 2
MetafoAn 20 0) )
t1 2-2m W 0]
NS 1

Apod om ymukn 1tooppomia 1o |Cl2 katodapupaver 25 %v/v, Ba

mopatnpeitot id1o avaroyio Kot ~YApa TpOoKLTTEL:
2+ , OO OOV TPOKD 2/3mol
_[NOTICL] ﬁfﬁk
‘  [NOCLY

\'

g T0 ® oTNV Tapomdve oxéon npokvmtel V= 160/3 L.

Me mv glcaymyn tov adpovovg aepiov He (pe P, T otabepd), Ba avénbei o
OyKog ToL doyelov Kt £1ot Ba pelwbei n wieon Tov GVoTAHATOG, dNANOT TV
aepiov OV GLUUETEXOVV GTNV YNWIKN 1ooppomio. Apa 1 0&om ymukng
ooppomiag Ba petotoniotel 6e€1d, dote va avénBovv ta mol twv aepimv Kt
étol va avéndei ) mieon cvppova pe v apyn Le Chatelier.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 8 AIIO 13
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A2. d.

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

I'Noto KOH: ni=c¢; V1 =0,1'Vi mol KOH (1)
o to HA: n3=c¢3 -V3=0,1-V3 mol HA 2)
[Mpaypoatomoteitot ynukn avtidpaon petaé KOH ko HA:

‘KOH + HA

apyUch ‘ ni

Oa TPOYWPNGOVLUE UE OIEPEVVNG

1) ni=ns

Xe autnVv TV TEPITTWON T
avoA0Yio Kot TPOKOTTEL )

10V A” avtidpd pe 10

cefng: A"+ HbO —— HA + OH"

AvTIdpavTo, PploKOVTOL GE GTOLEOUETPIKN

o Tov dAatog KA 1o omoio diictaton Ko to

kot Eyovpe pH > 7 (25 °C) ondte amoppinterar.

[Teproocgier KOH «at o d1dAvpa mov mwpokvmrel, ektdg omd 1o KA mepiéyet

Kot woyvpn Péon, ondte i pH > 7 (25 °C) xou amoppinteton.

Apa Oa 1oyvet:

ii1) ni< nz xou pH=35

mol KOH + HA — KA + HxO
apy K ni ns -
petoforn | - ny -ny nj
TEAIKA 0 n3 - Ny n

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

XEAIAA: 9 AIIO 13
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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'

cp - -
0 Cp Cp

apyKd

TEMKA

mol/L | HA + H:0 @ + H;0*
apyIKA Cot \K Cp

uetaforn | -x % X X
eoppomio cptx b'e

pH= -log[

C,+X)'xX CypX c. 107
Ka(HA)Z( p+) =27 o 104=2L

cag—x COCE Co§

& cp=10"coe &

B0
=

n —=10- n—n
AT

M2 710
< 1lm=10n & 11:0,1-V; =10-0,1Vs < ?:H
3

1 © [H,0']=10" & [H30']=10"°M & x=107

< n=10(n3-n1) ©n=10n3-10n; <

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

XEAIAA: 10 ATIO 13
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=0l

B.
1) To HCl 1ovrileton og €€ng

mol/L ‘HCI + H,0O — CI' + H;0"

apyKd | ¢ - -
el | 0 c

pH= -log[H30"] < [H,0"]=10"" & [H30"}=10°M < ¢=0,01M

Omndte vy to HCI €ovpe n= 00,1-V mol

Me avéapeiEn icov oykov Y1 kot Y €V H ondte pH > 7

mol KOH + H KCl + H)O

apyIKA 0,1-V

uetaforr | 0,0 VX
TEAKQ

e TV avapelln icov 0ykov tov deivpdtov Y2 kot Y4

H ac0gvng pdon CH3NH: ovtiletor og e€ng:

_

mol/L CH:NH, + H,O ~—— CH:NH;" + OH-

apPyIKd Cs
uetaoAn -X X X
1GoppoTia, Cs-X b'e X

pH=11,5 & pOH=2,5 < [OH]=10%*M =x
x2 ~£ (10—2,5)2 _ 10—5 :104

K, = == —
Cs—X G 0,1 0,1

b

n2=c2'V= 0,01V mol HCI 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 + CH3;NH, — CH;3;NH;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:

0,01-V
2V

CH3NH;Cl pe ovykévtpoon: Cpe =

CHiNH, pe Suykévtpmon: ¢, = —— 10222

mol/L | CH3NH3;Cl —

aPYIKA | Cot - K -
teMkd | 0 Cot

H;NH, + H,0O =—— CH:NH;* + OH
ﬁ

apxl\c}i Cp Cot
petaforsy | -y v v
lGOppOﬂ:iO( Cg-VY Co& + % %

+ . . . -2
K, = GtV GV G e JASI0T g 29010
Cp—Y Cp Cop 5-10

Apa [OH]=9-10*M > 10"M omdte pH > 7.

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 avtidopaocn cOUE®VA Pe T MUK e&lomon:

mol HA + CHs3NH, — CH3;NH3A
Apycd 0,1-vV 0,1-vV -
Metafoin | - 0,1-V -0,1'V 0,1

TEMKE 0 0 vV

[Tpoxvmter SdAvpa CH3NH3A

aPyIKa

TEMKA

Ao
A\

INo 1o 00 CH3NH3™ : K, =

[NomBaon A~ : K, = K_W: — 1010

Aov 1o 10vta CH3NH3" kor A €yovv ioeg ovuykevipwoelg ue K = K, a
gtvar [H3O']=[OH"] kau 10 d1dhlvpa givort ovdETEPO.
Apa pH=7 o¢ 25 °C.

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