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AITANT
OEMA A
Aly. A2.5. A3. A4.B.

AS.  a. AdBog, B. AdBog, v. 000 6. ZmoT0, €. ZMCTO.

OEMA B

B1.

o0 —— ii.

B H E, sivon m eldyiomn Ty evEPYEING, MOV TPEMEL Vo, £XOVLV TOL UOPLOL TMV
AVTOPOVTI®V, MOTE VO AVIIOPACOLV ATOTEAEGLATIKA KL EEAPTATOL GO TNV GUOT| TOV

avivpoviov. Etol, dev emnmpedletor amd tnv

petafoin g Beppokpacioc. T
1

n

A

y. Me v adénon g Oeppokpaciog To
Sypappa (ii) mov eivon to 6OOTO, pag deiyvel
o6tt: Oco 1m Ogpuokpacio avéavetor, 1000 1
KOUTOAN Katovoung petotomiletan mpog ta 0e&id.
Yuven®dc Tto eUPaddV NG YPOLUOCKIOOUEVNG
empdvelog, onAadn o apBpdc Twv popimv mov
odnyovvtor e avtidpaomn, avéavetor. Aniadn
peyolbtepog apluog avtidpdviov popiov Oa KLV TIKN gvEPYELQ
£xel evépyela peyorvtepn ano v E,.

KAdopa tov popiov

[
»

‘Eto1, 6o avénbet o apBpog amotedecpatikadv cvykpovoemv/sec kal 0o avEndel n
TayhTNTO TG AVTIdpOoNG.
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B2.

A—— 7.

B. H peiwon tov 6ykov tov doyeiov, aw&dver v mieon. 'Etol, n 0€on ymukng

B3.

'Etot, to tehAovpro Oa £xet doun 1

ooppomiog petatomileror aplotepd, dote va pewbovv Ta moles TV agpiov ki
étol va peliwbel n mieon ovpowva pe v apyn Le Chatelier. Avtd éxer cav
arotéhespo va avéavovior to moles tov CO, Kot TNV YpovIKN oTIyun t, va
amoKaTaoTa0El VEQ YMLKT 100pPOTTia, OTMS POIVETAL KO GTO SUOYPOLLLLLAL.

4 , , ,

. To dropo tov o&vuydvov avniket
1yela Tov divovtol aviKouy otV
1elo teEAAoVpLO, aviKeEL OTNV

T'o 0 Gropo tov O 1 dopny eivor 1s72s”
oty 16" opdda kot otnv 2" mepiodo. OA
16" opddo kat oe d10d0yIKEG TEPLOSOVG,
5" nepiodo.

Ta povApn miextpovia Ppickovied povo otig vrootolPddeg mov dev gival
CUUTANPOUEVES KL 16 i 1001 Kotdotoon, oe OAo aVTE TO ATOMO TO
LOVIPT MAEKTPOVIA ovtai” oe vrootodda pe doud pt mov dev eivon
GUUTAN POUEVT).

Yoppovo pe tov kavéve tov Hund, oe kdBe otoryeio vmbpyovv 2 poviipn
nAgkTpoOVIO. D = TRERE

Hlektpovia pe m=+2 ot Bepeiddn Katdotoon, 6to ATopo Tov TEAAOVPIo
vtapyovv otig vrootolPddeg 3d kot 4d kot 6To TPOYLKS TOLG pe M=12. Emeidn
ot vrootoladec 3d ko 4d givor cupuTAnpopéves, vdpyovy 2 niektpdvia o€ KO
TPOYLOKO, AP0 GLVOAIKE 4 NAEKTPOVIQL.

0. Ta 16vta avTtd £(0vV NAEKTPOVIOKT] SO OVTIGTOLYOL:

15%25%2p®3s?3p®3d " *4s4p° kon 1s*25*2p®3s*3p®3d' *4s?4p°4d'55%5p°.

’ ’ r r ’ 2- r r
Eyovv 10 1010 dpactikd mupnvikd @optio kot 1o Te™ mov éxer pa otoPddo

Topamdve, o éxel peyalvTepo péyedog amd to Se”.

Ta poplo avtdv TV VOPWIBY eivar dimoAa aEov elval PN YPOUUIKE Hoplo Kot
TEPLEYOVY TOAMUEVOVG OLOLOTOAMKOVS Oecpovs. Etot, petald avtdv tov popiov
AoKOVVTOL OLVAUELS SLOCTOPEG Kot S1mdAov-01tdrov. Edikd oty mepintwon tov
H,0 vrapyovv emmhéov kat deopol vopoydvou petalh towv popiwv tov, mov gival
ONUAVTIKA 15YVPOTEPOL GE GYEOT LE TIG SOVVAUELS S1UCTOPAS KOt SUTOAOV-IUTOAOV.
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‘Eto1, ovykpivovpe T1g dtopoplokég dvvdpelg petosd tov popiov HpS, H,Se,
H,Te, mov elvat kot ota Tpio popla Suvapelg S1uomopds Kot SurdA0V-SImOAOD Ko
mpokvmtel 6t Emedn oy idwo opdda mpog ta kdtow - A, avEdverar Oa woydet:
M, H,Te> M, H,Se> M, H,S. Apa vrdpyet peyordtepn TOAOGIUOTNTA GTO HOPLO
H,Te, apketd 1oyvpdtepeg OLVAUES OOOTOPAG KOU GUVOMKE 10YVPOTEPES
Stopoplokég dvvapels. Apa n 1oybg Tov dapoplak®v dvvapewv sivar H,Te>
H,Se> H;,S 1 avtiotorya to onpeia Bpacpov sivo:

H2T6> ste>st .

Ymv mepintoon tov HyO extdg amd duvdpelg dtoomopds kot SmOA0V-OmOAo
VILAPYOVV EMTAEOV Kol OEGUOT VOPOYOHVOL PeFaEd TV PHoPiwV TOL Kl G aVTH TNV
TEPIMTMOT GUVOAIKA Ol SIOUOPLOKEG OLVE v ackovvTol LETAED TV popimv
tov H,O, etvar 1oyvpodtepeg amd Tig dto GLLELG TOV ACKOVVTAL HETAED
TOV GAA®V popiov Tov vopLdinv A ETo oyvel Yo to. onueia Bpoacpod
woyoet: H,O >H,Te> H,Se> H,S.

OEMA T
I'1l.

To NaBr &givar 1oyvpé
JLIOTOONG LETATPEMETOL

OADTNG KU €161 6TO VOOTIKO TOL StdAvpa AdGY®
r + -
pwgoe W0vta Na ko Br.

Yopeova pe tov vopo Van’t Hoff woyvetl [I=icRT 6mnov, i eivan 0 cuvteheotng Van’t
Hoff. Xmv nepintwon tov NaBr i=2, kafodg and kabe mol NaBr npokimtovv Adym
drdotaong 6vo mol WvTev.

mol/L ‘ NaBr — Na' + Br
0,01 - -
0 0,01 0,01

apyIKa

TEMKA

‘Eto, Yo t0 voatikd ddivpo tov NaBr woyver [1,=0,02RT, eved yuo 10 voatikd

dtivpa ¢ ovpiag woyvet [T;=cRT.

AoV ta dtoddpata gival 1I6otovikd otny id1o Beppokpacio 1GyvEL:

I,=II, = ¢|RT=0,02RT= ¢,=0,02M. Apa. :

oto 1L dtohdpotog ovpiog mepiéyovran 1,2g ovpiag, mov avtiotoryodv o 0,02mol.

1,2
n =" em="le %8 oM =60
ol M " n  0,02g/mol g

7
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I2.

a. Onwg mpoxvntel amd T dedopéva g doknong: H taydnrta g avtidpoaong dev
e€aptatal and v cvykévipoon tov CO(g). Apa 1 avtidpaon eivor undevikng
1&g g mpog CO. Avtibeta 6tav 1 cvykévipmon tov NO,(g) duthacialetor M
tayvTTa. TG aviidpaong tetpamiactaleror. Apa 1 oavtidpaon eival devTEpNG
14éng og mpoc NO,. Eropévac o vopog g taxdmrag sivat: v=k[NO,]’.

B. Emedn to apyd o1ddio tov pnyovicpod kobopiler tov vopo g toydInTag Ot
ovcieg mov Oa Ppickoviotl oTa avTIdPOVTO Kol 01 GVVTEAESTEC TOVG 6To 1° oTddio,
TPETEL VAL CLULPEOVOLV pE TO VOpo tayvtrag. Otav mpocHétovpe ta dvo oTddio
TPEMEL VO TPOKVTTEL 1] GLVOMKN yNkn &Eicwon ¢ avtidpaons. Apa évag
mOOVOG Pnyaviopog etvat:

NOs(g) + NOx(g) ——> NO(g) + S@g ) apb otasio

NOs(g) + CO(g) —— C NOs(g) , ypryopo otado

g avtidpoong:

CO(g) + NOx(g) —> €0, (g) +NO(g)
Y.
mol | CO(g) + NOyg) — CO,(g) + NO(g), AH
OpPYIKGL X 2 - '
v 1 mol CO exhber -AH KJ
petaforn | - @ -© ® ®  mol CO exhvovv Q KJ
t X-) 2-o ® (’)

Apa exhvovtar -AH: o KJ

=(2-w)

2
v=k[NO,]* = 0,05 =0, 8(2_7‘”) = 0’858' 4

:%:(Z—w)zzm)zl,S.

Apa o[AHI=330= 1,5|AH=330 = |AH|=220KJ = AH=-220KJ.
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I3.

al. Ta évlopa mapovctdlovv moAD peydAn e&edikevon oty dpdorn tovg Kot gival
TOAD O OTOTEAECUATIKG 0O TOVG GLVNOIGUEVOVS KATAADTES.

02. Ao 1oV Tivaka mapatnpovpe Otl kB po dpa 1 TEPLEKTIKOTNTO afavOANG 6TO
aipa peidveton katd 0,1g/L. Andadr| vrdapyet otabepog pvOuog peimong. Apa o
YPEWCTOVV GUVOAKA 8 MPEG Y10 VO PTAGEL 1] TEPLEKTIKOTNTO GTO Oi[L0L TOL VEOL
010 Voo 6po odnynong tov 0,5 g/L.

B1. Onwg avapépape Topamrdve TPOKVTTEL OTL Y apxsl otafepdc puOUOG peiwong ™G
TEPLEKTIKOTNTAG NG BavOoAng oto ai o M TOYLTNTO TNG OVTIOPAOTG
UETATPOTNG NG oBaVOANG GE TTpoidvTa Tafgpn| KL ovTd onpaivel ot glvan
avtidpoon pNoEVIKNGS TAENG.

B2. O vopog g toyvnrog eivat: o=k 68 Tng otadepdc k ivar mol-L'+s™.

B3. Zwotd eivar 1o Sdypopp gL 0Tl M TOYLTNTO TNG OVTIOPAOMG
napapével otabepn pe 1O

OEMA A

Al.

o. To CHy(g) elvar pun dimoro poplo Aoy yeopetpiog Kot ogv dtahdeTal 6to vypod
H,0O mov eivan dimoro podpilo ko oynuoatiler petad tov popiov tov kot 0espHovs
VOPOYOVOV.

B. Emedn yiverton petafoAn ouoiknig katdotacng to pope tov HyO dev
KATOOTPEPOVTOL Kl £TGL Ol OUOl0TOAIKOlL deopol (o) Statnpovvrat. Avtibeta
KOTOGTPEPOVTOL OPIoUEVOL amd TOVG decUOVS LOpoydvov (B) mov eivor TOAD
acBevéatepol amd Tovg opolomoAkovs deapovs. ‘Etot, avdveratl 1 kivntikotnTO
tov popiov tov H,O kot o mdyog yivetat vypo.

Apa dwaona@vral or deopoi (B).

v. To pépro tov CHy mepi€yel 4 opo10moAIKOVG dEGHOVG, avapeso 6to atopo C Kot

ota dropa Tov H, emopévag o C &xet vBpidiopo sp.
Ka0e Seopdc C-H yiveton pe emikAvym tpoyiakdv sp-s.
0. To CHy xou to C4Hyg elvan pn dimora poplo ki €Tt PETOED TOV HOPIOV TOVG

aoKoLVTOL JuVApEl Olaomopds. loyvpdtepeg Suvdpelg S1oTopdg LIAPYOLV
peta&y tov popiov C4Hjp Adyo peyolvtepng oxetikng popuokng palog. ‘Etot,
avédvetor n ToAwcOTTA TOV popiwv tov cg oyxéon pe to CHy. loyvpotepeg
SHOPLOKEG SUVAUES onuaivel peyaAvtepo onpeio Ppoopod, dpa 1o C4Hig
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GIE A’ ®AZH -
vypomoleiton oe peyaAvtepn Beppokpacio dnAadn mo edkoro. Emopévog 1
amavtioen Tov podnT) eivon Aavlaopévny yuoti vypomoigital mo £0KOAN TO
C4H10.

A2.

a) AH’=XAH’(npoiéviov) - ZAH’(avTidpdviov)= -395+2(-285)-(-75)= -890K].

B) Xwotd to (iii), ywti ooppova pe v apyn Le Chatelier, pe v avénon g
Oepurokpaciog evvoeitor n evodBepun petafoin mpog to de€1d Ko pe peimwon e
mieong (pe avénomn tov dykov Tov J0YEIOV),~EVVOEITAL TAAM N HETABOAN TPOS TOL
oe€1d. To Bewpntikd mocd tov CHy map
avéavetat, dpa avEavetot 1 arddoon).

A3

a) i. O tomog g K. g 100p
i. H K. e&optaton pdvo

Oepuokpacioc M
petafoln ki étot

B) Xwotd 10 (iil), apov K =[CH,]=ctabepn], apov n Beppokpacio gival 1 0o o€
Kké0e doyeio.

A4.

o. ZTNV YNUIKT 160ppomic VTEPYOLV:

nczﬂz 0.6¢ < n,=0,05mol, n, - M 0,42 & n, =0,2mol

M g > M. g 2
r 127 7 27
mol mol
mol C(s) + 2Hy(g) ~—— CHi(g)
apyLKd X '
petafory | - 2m ®
1GoppoTin. | X- y-20 )

X gk wooppomia woyvovv: x-w=0,05 kot y-20=0,2.
o
W] _ 95 20 _o5-50=0,05.

c:[H2]2 - (O,zjz—
20
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onote mpokvrtovv: ¥=0,1 ko y=0,3.
i. mcy=0-16g=0,05-16g=0,8g CH,4.
il. m¢ =y%"12g=1,2g C.
my,=y2g=0,3-2g=0,6g H,.
mpaxtiko  0,0570/CH ,
Ocwpnriko  0,1lmolCH,

iii. o= =0,5% 50%.

r ’ m
Ta moles C mov mpocOétovpe eivarn, = — = —"2—
M

amd TNV TOGOTNTA TOVC.

aALGLEL TO TEPLOPIOTIKO AVTIOPADV Kol TMOPO,
noXoyileton pe Baon to Ho.

H amddoon opwg 0
10 BepNTIKO OGO tov CHY
_ TPOKTIKO H, 1

= — = L =-1133.3%
Bewpntikd 0,15molCH, 3

y. O1dvo pobntég A ko B €Baiav oto doyeio:

1,6 2
nCH :ﬂ:’—g@ nCH =0)1m0[ , nH :ﬂz—g@ nH zlmol
4 Mr 16 g 4 2 Mr 2 g 2
mol mol

Yoot npopfreyn ékave o padntic B, yati pe vmoroyiopd tov Q. mpokvmTEL
0,1
_[CH, T 20

CIP(
20

Anhadn n taon ™ avtidopaons: C(s) + 2Hy(g) —— CHy(g) eivar va ekdnim0Oel

ot Oc >=2< Kc.

poc to. de€id, emedn Oumg dev vmapyel kabolov avOpoakag (C), avtd eivar
advvaro. Emiong, Oeppodvuvapuxd eivar addvato va ekdnAmBel n avtidpaon mpog
T’ aplotepd emedn O .<K.. Apa dev Ba tpaypotonoldndel kopio avtidpaon kot dgv
0o arokatacTadel yNUIKY 1IG0ppoTaL.
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