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o —— il

B H E, civan OTN T EVEPYELNS, TO EMEL va. €YOLV TA HOPLOL TV
AVTOPOVTOVS DGTE VO AVTIOPACOVY anoraksc%\ 3 Kv eEapTdTal amd TNV UoN TOV

avtpavioy. ‘Erol, dev emnpedleton omd “tnv—

uetapo n - Oeppokpaciog. T

y. mv  avénon g Gspuo acio g1 ] n
2

3 4
St@a (i) mov eivor T0 W SIXVSL §' E,
on co 1 espl.l,OKpOLGl 060 N >
KOUTOAT KOTOVOUNG uewro ou g ta 0e&id. S
Yuvendg to  gUPaddv pocmacuevng s
empdvelog, onAadn o 6¢ TV popiov mov ;%
odnyobvior o€ OVt avéavetar. Anladn M >
peyoAvTEPOG apt@u(@%d)wmv popiov Ba KLVNTIKT) EVEPYELOL

£xel evépyela peyoAvtepn ano v E,.

‘Eto1, 6o avénbet o apBpog amotedecpatikadv cvykpovoemv/sec kal 0o avEndel n
TayhTNTO TG AVTIdpOoNG.
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B. H peiwon tov 6ykov tov doyeiov, av&dver v mieon. 'Etot, n Gzé/ \)\mumﬁg
ooppomiog petaromiletal aplotepd, dote vo pewbovv ta moles (&)‘\vtq/pimv Kl

étol va peliwbel n mieon ovpowva pe v apyn Le Chatelier--Avzd €xer cav

amotéhespo va avéavovioar to moles tov CO, kot Vv ¥ otiyun t, va
amoKataoTadel VEQ YMUKT 160ppoTTicL, OTMS POIVETAL KO OLLLLLOL.

B3.

a. T 70 Gropo tov §O 1 dopn eivar: 1s2s72p* . “Gropo Tov 0&VYOVOL aViKel
oty 16" opdda kot otnv 2" nepiodo. Ora to 0& v divovTon aviKovy 6TV
16" ouddo kat og d10d0yIKEG TEPLOSOVG, dp& 1elo teAobplo, aviKel oTNV
5" nepiodo. ”

'Eto1, 10 TEAA0Up10 o €xel Sopun lszzsrz\ @5 3p63d104s24p64d105 s25p4- %V
Apa Z=52. O

B. Ta povApn miextpdvia Bpic@t HOVO OTIG VTOGTOPAdES oD dev &ivon

CUUTANPOUEVEG KL £TGL GTN) OEHEAIMON KATAOTOON, GE OA & droua to
LOVIPY MAEKTPOVIO, Bp@m oe vmootolfada pe SN p oL dev eivan
a\\W

niekTpOVIO. TRERE

CUUTANPOUEVT. O\ *
Xoppovo pe tov-kavoyoa tov Hund, ce kdéOe Grndpxouv 2 povipn
\a

v. Hlextpovt m=+2 ot Bepeiidon o1, OTO AGTOHO TOL TEAAOLPIOL
vTd -6T1¢ vtooTolPadeg 3d kau TO TPOYLOKO TOVg e m=+2. Emeidn
1Bédeg 3d won 4d eivou‘kc%mk €veg, vITapyovy 2 NAeKTpOVIA GE KAOE
A
o

KO, Apa. GLVOAIKE 4 MAEKTHEOVIO.

0. Tatovta avtd Exovv NAEKTPOVIOKH OO avTicTotyoL:

‘Exovv 10 1510 Spa'
Tapondve, o & *
e. To popu ovtdv TV vopoiny eivar dimoia apol eivar pun ypapuikd popio Ko
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, Yo T0 voatikd Sl

‘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 nokmcmémﬁz/r uoptlo
H,Te, opxetd 1oxvpdtepeg Suvauels O100mopdG Kol GUVOMKE \ LPpOTEPEG
SHOPLOKEG OLVAUELS. Apa M 10YX0¢ TOV SUPOPLIK®OV dvva ar. HyTe>
H,Se> H;,S 1 avtiotorya to onpeia Bpacpov sivo: @

H2T6> ste>st

Ymv mepintoon tov HyO extodg amd dvvapelg dwo OP&K(H SMOAOV-ATOAOV
VIAPYOLV ETTAEOV KO SEGUOTL VIPOYOVOL HETAED %291(0\/ TOV KOl G QTN TNV
TEPIMTMOT GUVOAIKA O1 SLOUOPLUKEG OVVAUELS @ vvtal petald tov popiov
tov H,O, etvan 1oyvpotepeg and T1g dropopiol GLLELG TOV ACKOVVTAL HETAED
TOV GAA®V popiov Tov vopwiny. Etot %%510)@)81 v To onueio Ppacuod
woyvet: H,O >H,Te> H,Se> H,S. N j

N V
OEMAT &Q\ j% %
N

I'1l.

To NaBr &ivar 1oyvpdg @kvmg Kl €TI0l OTO DS&TI@ wAvpo A0y
JOTOONG LETATPENETO, »o¢ o€ 10vto Na' ko Br.

2Oppova e Tov Vo n’t Hoff 1oyvetl [I=icRT on 1 0 ovvteleotng Van’t

Hoff. v mepint NaBr i=2, kafng an NaBr TPOKLITOLV AOY®
didotaong 81)@ HVTOV. @
B mol/L ‘NaBr - N
—
%\J apywa | 0,01
@ ek | 0 0,01 0,01

dtdAvpa TG ovpiag 1oy .
A@o? ta dtoddpota @ ovikd otnv 1o Beppokpacio 1GyveL:
I,=I, = ¢|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.

y.
mol

Onwg mpoxvmtel and ta dedopéva g doknong: H taydtnra g aviidpaong dev

eCaptatal and v cvykévipoon tov CO(g). Apa 1 avtidpaon ivor undevikng
184ENng g mpog CO. Avtibeta 6tav 1 cvykévipmon Tov NO,(g) Sm?f ETOL M
tayvTTa. TG avtidpaons tetpaniactaletal. Apa 1 oviidpoaon &t VTEPNG
téENG oG pog NO,. Emopévmg o vopog g tayvntag eivat: v=

21 -

Emedn 1o apyd otddio tov pnyoviopod kabopilel tov TOY0TNTAG Ol
ovcieg mov Ba Ppickovtal oTo AVTIOPOVTA Kot Ot cvvrs% ovg oto 1° otddio,
TPEMEL VO CUUE®VOLV He TO VOO TayvTnTog. Otav pocs Tovpe o 000 oTado

TPEMEL VO TPOKVTTEL 1] GUVOAIKY YNUIKT eé%WavuSpacng Apa £évag

mhavog unyavicpoc elvat:

NO,(g) + NOy(g) —— NO(g) + NO3® 6 GTES10 éj
NO;(g) + CO(g) —— COz(g)g) YPNYOPO GTAd10 % ﬁ,

ZUVOAIKT] ynukn e&lo n\/@bﬂvué}pacng @
CO(g) + NO1(g) OCOz (g) +NO(g) ®

apyIKA

t

ﬂ@) — CO,(g) + N&@

CO(g) +
x

1 mol CO exiver -AHKJ

MST(XBO% Q‘% -0 O ® o mol CO gkivovv Q KJ

o
%m 2-m V ®
/ Apa exivovtor -AH- o KJ

v=k[NO,]* = 0,05=0,

:%:(Z—w)zzm)zl,S.

Apa o[AHI=330= 1,5|AH=330 = |AH|=220KJ = AH=-220KJ.
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I'3.

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

02. Amd tov mivaka TopaTpPovUE OTL KAOE (o dPa 1) TEPLEKTIKOTNTO ow NG oto
aipa peidveton Katd 0,1g/L. Anhadn vrapyel otabepog pvouo & Apa 0o

YPEWLOTOVV GUVOAIKA 8 DPES Y10 VoL PTAGEL 1| TEPLEKTIKOTN aipto. Tov VEou
010 Voo 6po odnynong tov 0,5 g/L. %

B1. Onwc avapépape mopandve TPoKOTTEL OTL VILAPY; %og puOude peiwong g
TEPLEKTIKOTNTOG NG oBavOing oto aipa. ? YOTNTO. TNG OVTIOPAOTG
HETATPOTNG NG oBovOANG oe Tpoidvta eivarotaepn ki avtd onuaivel 6Tt givon
avtiopaon PNoEVIKNS TaENG. &

B2. O vopog g tayvnTag eivol: v=k K1 Ot @s g otabepdg k etvon { o
)5 %%@V
o”ng

B3. Zootd civar to Sdypappa (i) @580{\/& OTL M TOLTNTA T
ToPOpEVEL 6TaBEPT HE TOV YPOVS @ %
S

©EMA A \C) @

L %

a. To CHy(g) €iv %ﬂ\éjnoko poplo AOyw ysmuerpk&‘i%(ng ev doAveTOL 6TO VYPO
q@ ©

H,0 mov eivar 0 Hopo kot oynuoatitet p V Hopiov Tov Kot deGHOVG
VOPOYOV

eopot (a) Swtnpovvral. AvrtibBeta

KaTOo {pOVTOL KU £TGL Ol OOLOT
TPEPOVTOL OPIGUEVOL OO ﬁ Lovg vdpoyovov (B) mov eivor wOAD
Oevéotepol amd Tovg OUO0TOAIKOVG decpovs. 'Etot, avdvetar n xivntikdtnto

popimv Tov H,O kot o mdyo %t vypo.

B. Emedn Lyt 1 petafoAn QUOIKNG L@m:ong T popwe tov H,O dev

Apa SracmdOVTAL 0L 586!&{[3 ,

v. To popo tov CHy mepie 81Mu010n0k11<01')g deopovg, avdipesa oto dropo C kot
ota dropa tov H, € ¢ o C éxetvppidopo sp.

Kd&be deopog C- 0L HLE ETKAAVYT] TPOYLOKAV S -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.
fv
A2.
a) AH’ =XAH’(npoiéviov) - ZAH’(avTidpdvimv)= -395+2(-2 5)— -890KJ.

B) Xwotd to (iii), ywori coppwva pe v apyn Le Chat %rg mv avénon g
1

Bepurokpaciog evvoeitor n evodBepun petafoin mpo

¢ Ko pe petmon g

mieong (pne avénom tov dykov Tov doYEIOL), 81)\/0 1 M HETAPOAN TTPOG TOL
0e€1d. To Bewpntikd mocd tov CHy napausv 8 0 EVD TO TPOKTIKO TOGO

avéavetat, dpa avéavetor | arddoon).

A3 @ V
a) i. O tomog g K. ¢ 1c0ppomio @K =[CHy]. %%
O
. H K. e€optaror poévo amd. Beppokpacio. Enouavoag pg ncn ™mg
Oepuokpaciog n Béo pomiag petaromileTon de&id an evod0epun

petafoln ki étot av&,;vs\w n T g K., apod K=[C
B) Xwotd 1o (iii), K C%[CH4]=cra68pﬁ, a@oy 1M 98& o efvon 1 dw og

Kké0e doyeio.

a. XV

< n,=0,05mol, n, =

xz E@%ﬁ)oma VILAPYOLV:

mol
@mol C(s) + ZH%(gQ} << CHu(g)

apyIKa

petafory | - ®

1GoppoTio
2 (MUKn weopponia ioyvovv: x-0=0,05 ko y-20=0,2.

_[CY{4]_25:> 20

P

=25=>w=0,05.

VAR (mzj
20
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ontdte mpoxvmrovv: ¥=0,1 kot 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,.
i g = npam‘um/ _ 0,05m0/CH , ~0,5% 50%. Q
Ocwpntiko  0,1molCH ,
B. Ta moles C nov npocHétovpe eivon, = Mﬂ =

ﬁ\

Apa ta cuvolkd moles C mov €yovpe Ba?»s &610 etvar 0,2mol C.
H 0¢om ynuing wooppomiag dev Oa u@ otel yati dev pstXanK%avsig

amd TOLG TOPAYOVTIEG MOV EMNPEALOV gon ynuikng woppomniag, eneldn o
otepeds avBpakag, OTmg OAa o & Vv otabepr] CLYKEVIPOG IpTNTN
amd TNV TOGOTNTA TOVC. /

@Q oAAGCEL TO TTEPLOPLOTIK

H amddoon opomg 0o permOel ouémﬁp KOl TOPO
10 BepnTIKO TOcd Tov CHy, VIoAoyileton pe Baon To Ho. @

L
¢ ;0 H,
_ npocmuco, @ :ln 33.3%
Gsmpmw&(ﬁ%mOICH \

y. Ot dvo p @ ka1 B éBorav oto doyelo &

n, %@ =0,1 mol =1mol
%; T

L mol

—

N npoPreyn ékave o ua(%ng B, ywti pe vroloyiopd tov Q. mPOoKLTTEL
0 1

ot Oc=

Anladn n tdon T tidopaong: C(s) + 2Hy(g) ——— CHy(g) sivan va ekdnAmOel

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.

TA @EMATA ITPOOPIZONTAI I'TA AITIOKAEIXTIKH XPHXH THY ®PONTIZETHPIAKHYX MONAAAX

XEAIAA:7TAIIO7



