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B. ot decpol mt () VIEEPYOLVY GTOVE NMAOVG KOl GTOVS TPTAOVG OeGHOVC. Apa TNV
TEPIMTOON LOG ONUIOVPYOVVTOL OVALEGOL:
4 5

otov CxarC: 2 deocuoin

2
otov CxarO: 10deopnog m
v.Ta dtopa tov C dnpovpyovv Tovg GiypHo SEGHOVG LE TNV GLUUETOYY| TOV
VPPLOIKAOV TOVg TpOoYLaK®Y. E1d1kdtepa oty epintwon pog:

&xer 4 vPp1dIKd TpOYIAKA Sp°

&xel 3 vBP1dIKG TpOYLOKE SP

1

C

2

C

3

C: éxer 4 vBp1dKd TpoyIaKasp?
4

C &xet 2 vBpLOKA TPOYLOKASP
5
C

&xel 2 vPp1dKa TpoyloKd Sp

B2. Me m defoymy g avtidpaong oty 0 Beppokpacio aAdd mapovcio
KatoAbt) M oty ™ EaBa peiwbei. O katordtng avédver v tayOLTNTO NG
avtiopaong kabmg Omuovpyel pio véo mopeion Yoo TNV TPAYUOTOTOINGCT NG
avtidopaong mov &xel pkpdtepn evépyela evepyomoinong . H xoaumdAn xoatavoung dev

petatomiletor apov 1 Beppokpacio Tapapnével otadepn .

Enouévoc n coot emAoyn eivoun 1.

B3. Hb(aq) + O2(aq)= HbO2(aq)

210 Bouvo &yovpe PHEIOUEVT CLYKEVTPOGT 0ELYOVOL, omOTE 1 BE0M TG 1o0ppoTiag
Ba petatomileton pog v koTevBuvon mov 10 Oz TapdyeTal GLVEXDS ONAAST TPOG

TOL OPIOTEPA MGTE VO AVOPESEL TNV HETAPOAN , Adym ¢ apyfs Le Chatelier.
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B4.
o)

24A:1s? 2% 2p® 3s? 3p® 3d° 4s! 4" mepiodog, 6" opdda
36B:1s? 252 2p® 3s? 3p® 3d'? 4s%4p® 4" mepiodoc, 18" opdda
330182 252 2p® 3s% 3pS 3d!? 4s%4p? 4" mepiodoc, 15M opdda

P

Ta otoygeio B ko I' Bpiockovion otnyv id1a mepiodo tov meptodikod mivako, dnAoadm

o eEmTEPIKA MAeKTPOVIOL TOLG €yovv Tov 1010 KPavtikd apBpd n. Ouwmg,

Bpiockoviot e d10.popETIKT] OLAdM, OTOTE TOPOLSLALOVY SLOPOPETIKO dPACTIKO

TUPNVIKO QOPTio (Z*= Z-€¢s.6108.). TO dpaoTIKO TLUPNVIKO PopTio TOL B givan
7*#=36-28 = 8 ko ywo 1o I efvon Z*=33-28 = 5. And v Ty TV mopandve
dPACTIKAOV TUPNVIKOV POPTI®V cupumepaivovpe 6T 1 EAEN TOL TLPTVO GTA,
NAeKTPOVIA TG EEMTEPIKNG oTIPAdNG 6TO oTotYElo B elval peyaivtepn, dpa
evépyela 1ovTIoHoD givan peyadvtepn. EEGALOL Katd pnkog pog teptdoov Ko

amd aploTEPd TPOC TO SEELNL 1) EVEPYELD TPMTOV LOVTIGLOV QVEAVETOL.
Omnorte: Ei 3>Eimn)

7)

36B:1s? 252 2p% 3s? 3p® 3d!? 4s%4p®

3303112 252 2p° 3s? 3p® 3d!0 45%4p®

And mv moapombve niektpoviokn dounon mapatnpovue 6tt to B kon I efvan
ooniextpoviakd. H dtapopornoinon oto péyebog kabopiletar amd tov atopkd T0Ug
aplOuo  (mupnvikd @optio), oMAadn v EAEN TOL TVPNVA oTovV 1010 aplBud
nAektpoviov. Apa, n AEN eivorl peyadvtepn oto B oe oyéon pe to I, dnhady to

néyeboc ukpdTEPO: rE<IT
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BS.

Ha(g) +I2(g) = 2HI(g)

Apywkd nmol nmol nmol

Me Bdon Tig apyikés cLYKEVIPAOGELS LTOAOYILOVUE TNV TN TOL TNATKOL OVTIOPUGNG

QC:
[ ]ap;( ]

L L, 2

Eneon] Ke>1 kor Q=1 ovumepaivovpe Qc<Kc. Apa 10 cOotmpo dev Ppioketan
0EKATAGTACT 100ppoTiag . [ vo KataAnEel To CUGTNUOGE KATAGTAGT) 1IGOPPOTIOG
TPEMEL 1) TIUN TOL TNAiKoL va avENBeil Kot otnv woppomia va yivel Q. =K. I'a va

ovpPet avtd Tpémel 1 avtidopaon va kivnbet Tpog ta 6e&1d ondte Ba avénbel o

ap1Ountg kat Bo eElattbel 0 TOPOVOUAGTNG.

mol Hag) +  I(g) =  2HI(g)
apyIKA n n n
aVTIOPOVV X X
TapAyovIoL 2x
1Goppomia n-x n-x n+2x

Apo 61NV KOTAGTOOT) 100PPOTILNG 01 TOCOTNTEG TV OLGLAOV ElvaLL:
ng2=np=n-x mol ,ng= n+2x mol

H ypagwn mopdotacn mov delyvel Tic HETAPOALS TOV GUYKEVIPDOGE®MY TV OVCLDV

elvaan
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OEMATI:
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Ymoloyilovpe TIG apyIKég TOcOTNTEG TV OV0 NAEKTPOAVTAOV TOV AVTIOPOVV :
npx= ¢ V= 0,4-0,5=0,2mol
neaoHe= ¢- V= 0,25-0,2=0,05mol
H ymuun e€lowon g avtidpaong mov tpaypatoroleiton ivat:
2HX + Ba(OH),— BaX; + 2H20

A7 Vv otoryelopeTpia TG AvTidpaonS E0VOETEPOGNG TPOKVATEL OTL:

2 mol HX avtidpovv pe 1mol Ba(OH):
y mol HX avtdpovv pe 0,05 mol Ba(OH):
y= 0,1 mol

H apywn mtocodta 00 HX givar 0,2mol ondte 10 HX Bpiokeron oe mepicoeta.
Koatd v avaueién tov dwodlvudtov elevbepddnike mocd Oepuomrac 3kJ. Ioyvet:
Am6 0,05 mol Ba(OH)2eAevBepavovron 3kJ
Ano 1mol Ba(OH),  ghevBepdvovion o kJ
o= 60kJ
H Beppoynpikn e&icmon g avtidpaong eovdetépwong tov HX pe Ba(OH): sivat:
2HX + Ba(OH),—BaX; +2H>O AH°=-60kJ
n  2H'+ 20H —2H,0 AH°=-60k]J
n H+ OH—HO AH°=-30kJ

Ene1on n mpdtumn evBormio e€ovdetépmong oyvpold 0EEog pe 1oyvpn Pdom  eivon

AHy°= -57kJ/mol<-30kJ, cuunepaivovpe 611 10 HX givar as0evég 0.
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2. o)

To apyd otddo, Hy(g)+2NO(g)— Na(g)+ H20,(g) ,xabopilet To vopo todnag,

apo otV apymn ™ avtiopaong Ha 1oyvet:
vo= k*[H2]-[NOT?, émov apyucd [Hz] = [NO] = 0,04/2 = 0,02M.
k =vo/ [H2]-[NOJ?

k=8-10"°/0,02:0,02°

k=10 M2L1 g1
P)
i) Méypt to téhog g avtidpaong toyvet:
mol 2Hy(g)+ 2NO(g) — Ny(g) + 2H,0(g)
apyIKd 0,04 0,04
OVTIOPOVV 0,04 0,04
Tapdyovtol 0,02 0,04
TEMKA - - 0,02 0,04

A6 10 TOPOTAVEO TIVOKAKL, OC TO TEAOS TS OVTIOPOGNC, TOPATNPOVUE OTL 1| GVGTACT

gtvor: no= 0,04mol | nnp= 0,02mol

i) Méypt m ypovikn otypn t, dmov n otypoio toaydtnto eivon 64-10mol-L!-s7,

Oa 1oyvet:
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mol 2Hyg) + 2NO(g) —  Niyg) + 2H,0(g)
apyikd, 0,04 0,04
AVTIPOLY 2x 2x
nopéyovTat X 2x
t 0,04-2x 0,04-2x X 2x

Apa, epapudlovtog To VOUo TaxhTNTag TN YPOVIKY oTiyun t, B Tpokdyet:

u= k[ H2]-[NOJ?, 6mov[Ha] = [NO] = (0,04-x)/2 M.

64-108 = 10

(0,04-2x/2)}

43-107°= (0,04-2x/2)?

4-1073 = (0,04

-2x)/2

x =0,016 mol

[Tapatnpodpue 6t n cuoTACT £lvaL:

ni> = nno= 0,008mol

nmo= 0,032mol

nN2 =0,016mol

I'3.Atvovtat: (1)

(i) :

H2 +502 —> HZO

COJr%O2 —CO, AH, =-68 kcal

AH, =-60 kcal

(iii) CH30H+%O2 —>CO,+2H,0  AH, =-170 keal
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k=0l

Kdévoupue tic mopoakdtm peTatpomes:
(11) enti 2: 2H,+0, - 2H,0 2AH, =-120 kcal

(iii)avtioTpoen: CO,+2H,0 - CH,OH+ %Oz -AH, =+170 kcal

: , 1
(D)opetdpfinm: CO+ 502 — CO, AH, =-68 kcal

[TpocHétovpe Katd pEAN T1g TpomomopUéveg Beploynikés EEI0MGELS KO TPOKVTTEL:
CO+2H, -»CH,OH AH

Amo6 tov Nopo tovHess €yovpe: AH=2AH,-AH3s+AH=-18kcal
i. Apa AH =-18 kcal

ii.

mol CO(g) + 2Hx(g) = CH3OH(g)
apy K 1 3
aVTIO POV X 2X
Tapdyovtot X
1Goppomia I-x 3-2x X

' t0 vdatkd ddAvpa mov mepiEyet Ta X mol CH,OH 1oyvel n e&icmwon Van’t Hoff ko
Oa &yovpe:
IT-V=nRT < 2,46 atm-5L=x-0,082-L-atm/mol-K-300K <> x =0,5 mol

Apa oV 1soppomio Bo vdpyovv:
1-x = 0,5 mol CO

3-2x =2 mol H;

x = 0,5 mol CH;0OH
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iii.
0,5
_ [CH,0H] 0,5 1

= = — = K.=0,0625M"
© [co)[H,] O5. 2y TR
2 (—)
0,5 0,5

7 7

OEMAA:
Al.

0. Oo mopatnprioovue HeTAKIVON TEPIGGOTEPMOV HOPi®V O10ADTN amd TO AV
HIKPOTEPNC OCUMTIKNG TEGNG G ALTO UE TN peyarvTePN, dnAadn ard to Al oto A2.
Ondte ywo vo egumodiotel 10 @avopevo g @Oopmong Boa mpémer va aoknOet

eEmtepikn mieomn oto dtdAvpa A2.

Al ‘ ‘

v \—H—lv

Apa, Yo vo fpioketor o€ 16oppomio To Topandved cvotnuo Oo mpénel 1 eEmwTepkn
nieon mov Oa acknOel va glvar ion pe ) dpopd tov woumtikodv mécewv (I1x-111)

TOV 0VO SAVUATOV:
Pee=Io-IT; = 12-4 =8atm

‘Eto1, yio va eumodiotel to @ovopevo g @opmong ypeldletal va  aokmBOel

eEmtepkn mieon ion pe 8 atm.

B. Eneidn n oouwtikn mieon givor tpocOetikn 1010t ta, dnAadn n tipn g eaptdron
poévo amd tov aplipd TV SWALHEVEOV GOUATOIOV Kot Oyl amd 11 QU TOUC,
UTOPOVLLE VO YPNOLOTOMGOVUE TN GYECT OVAUEIENS OOAVUATOV, TOPOAO TOL Ol

SloAvpLEVEG OVGiEC fvat O10POPETIKEG:
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n +n2 =n3

CiVi+Car V2 =C3(Vi+V2)

[1i/RT- Vi + II/RT -V, =II3/RT +(Vi+V>)
4-Vi+ 12 -V2=6 «(V1+V2)

Vi/ V2 =3/1
A2.
a. Fe,0,+3C0—2Fe+3CO, , AH

[oyvet
AH = ZAH;mpoiéviov - SAH  avtidpovrwy = [ 2-0+3-(-394) |-[-837-3-111]=-12k]

B. KaBapn péla Fe,O, = %-1000 =800 kg

n(Fe,0,)—— M8 __ 8000008 _ 454
M. g-mol 160 g-mol

1 mol FexOsexiver 12kJ

5000 mol FexOs3exivovv x kJ x=5.000-12=60.000 kJ
A3.
16,8 vV 17,92
a) ncozm: —=0,6mol , n, =—=—""—=0,8mol
M, Y/ 22,4
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mol CO(g) + Clyg) = COCly(g) @
Apyiké. 0,6 0,8
AvTidpoty X X
Tapéryovrar X
Icoppori 0,6-X 0,8-x X

2mv Katdotoon e ynkng wwoppomiag:  0,6-x+0,8-x+x =1 dpa x = 0,4mol

0,4
cocs 2z
Ke = [C[o] [C?Z] = o 204 = 10, kot npOKl'mrgl Kec=10

2 2

N

P)

1) Apo¥ mapatnpndnke peiowon twv mol Tov aepimv, 1 ynuKn woppomio
UETOTOTIGTNKE TPOG TNV KatevBuven ov mapdyovtol Atydtepo mol agpicmv, dnAaon
POg oL OeELA, d10TL TO ABPOICLA TOV CLVTEAEGTMV vl uKpOTEPO. OTOTE OLPOV
euvonOnke n e€dBepun avtidpaon, coppmva pe v apyn Le Chatelier, 1

Oepuoxpacio pemOnKe.

2)

mol CO(g) +  Clyg) = COCly(g), AH<O
Apyka 0,6 0,8

Metafolég -X -X +x
X1 (1) 0,2 0,4 0,4

MeroBorég -® -® +m
X.1.(2) 0,2-0 0,4-® 0,4+w
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2NV KOTAGTOON TNG ¥NUKNS 1ooppomiog (2):

0,2-0 +0,4-0 +0,4+ ® = 0,9 dpa ® = 0,1mol

0,5

Kc' = [C[(():]oc[{;zgz] = E?j = 100/3, ko mpoxvmter Ke” = 100/3
2
V)
mol CO(g + Clygy = COCL (g), (I)
Apywd 0,6 0,8
AvTidpovv z z
[Hapdyovron z
X.L 0,6-z 0,8-z z

H véa anddoon Oa givar : a'= z /0,6 ko apov o'= 5/6

Le avtikataotoon tpokvntel: z = 0,5mol

21V KOTAGTOCT TNG XNIKNG 160ppomiag:

o
421

[coctz]

Ke = [CO] [ct2] = 0,10,3 = 10, kot npom’mrgl V=0,6L

103
7%
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