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AITANTHXEIX
OEMA A
Al.y. A2.5. A3.B. A4.p.

AS.  a. AdBog, B. AdBog, v. AdBog, 8. Zwotd, £ Z®OTO.

OEMA B

B1.

0 — ii.

B HE, sivoun &léyiom Tt iy evépystac , mov TPEMEL Vo £YOLV TO.  UOPLO. TMV
AVTOPOVTIOV, MOTE VO AVTIOPACOVV ATOTEAEGLLOTIKA KL EEAPTATOL ATO TNV QLGN TOV

aviwpoviov. Etol, dev  emnmpedletal amd v
petafoin tng Beproxpaciog.

>
g

v. Me v adénon g Ogpupokpaciag 10
Stypappa (i1) mov eivar 10 6mOTO, pag delyvel
ott: Oco m Ogppokpacio avédverar, 1060 1
KOUTOAN Katavoung petotomileton mpog to 6e&id.
Yvven®dg Tto guPaddv TG YPOUUOCKIACUEVNG
eMPAvelng, OnAadn o aplBpdc Tov Hopimv Tov
odnyovvtar oe  avtidpaor, avEaverat. Aniadn
peyolvtepog apluog avtidpdviov popiov Ho KLV TIKN gvEPYELQ
Exet evépyela peyaAvtepn amo v E,.

;@

KAdopa tov popiov

,.
v

‘Eto1, 6o avénbetl o apBudc amotedecpatikddv cvuykpovoemv/sec kot 0o avEndein
TayhTNTO TG AVTIdpOaoNG.
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B2.

A—— 7.

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

B3.

ooppomiog petatomileTor aplotepd, dote va pewwbovv Ta moles TV agpiwv ki
étol va peliwbel n mieon ovpowva pe v apyn Le Chatelier. Avtd éxer cav
amotéhespo va avéavovior to moles tov CO, kot TNV YPOvVIKN OTyun t, va
amoKaTaoTaOEL VEQ YN LIKT 100pPOTTia, OTMS POIVETAL KO GTO SUOYPOLLLLLAL.

T'o 0 Gropo tov O 1 dopn eivar 1s”2s*2p* . To dropo 0V 0EVYOVOL aVAKEL
oty 16" opdda kot otny 2" mepiodo. OAa to oToryEio OV divovtar avikovy otV
16" ouddo kot g dadoyikég mePddoVG, Gpa 1o 6ToLYEl0 TEAAODPLO, AVIKEL OTNV
5" nepiodo.

"Etot, 10 TEAA0vp1o Oa £xet Sopn 1s*2s°2p°3s23p°3d ' 4s4p°4d'5s%5p".

Apa Z=52.

Ta povApn miextpoévia PBpiokovior poévVo oTig vrootolPddeg mov dev gival
CUUTANPOUEVEG KL £€TGL oTn Begpeldon Koatdotoon, oe OAd avTd To. ATOMO TO
Hovipn mAekTpovia Ppiokoviar oe vmootodda pe dopd pt mov dev eivon
GUUTAN POUEVT).

Yoppove pe tov kavéve tov Hund, oe kdBe otoryeio vmbpyovv 2 poviipn
niektpova. p = ITRERE

Hlektpovia pe m=+2 ot OBepeiddn Katdotocn, 6to ATopo Tov TEAAOVPIo
vtapyovv otig vrootolPddeg 3d kot 4d kot 6To TPOYLKS TOLG pe M=12. Emeidn
ot vrootoladec 3d ko 4d givor cupumAnpwpéves, vdpyovv 2 niektpdvia o€ KAOe
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
Eyxovv 10 1010 dpactikd mupnvikd @optio kot to Te” mov éxer pa otoPddo

Topamdve, 0o éxel peyaldtepo péyedog amd to Se”.

Ta popla avtdv TV VOPWIBY eivar dimoAa aEov elval PN YPOUUIKE Hoplo Kot
TEPLEYXOVY TOAMUEVOVG OLOLOTOAMKOVG decpovs. 'Etot, petald avtdv tov popiov
AGKOVVTOL OUVAUELS SLOCTOPEG Kot S1mdAov-01tdrov. Eidikd oty mepintmwon tov
H,0 vrapyovv emmhiéov kat decpol vopoydvou petalh towv popiwv tov, mov gival
ONUAVTIKE 16YVPOTEPOL GE GYEOT LE TIG SVVAUELS S1UCTOPAS KOt SUTOAOV-IUTOAOV.
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‘Eto1, ovykpivovpe Tig dtopoplakég dvvapelg peto&d tov popiov HpS, H,Se,
H,Te, mov elvar kot ota Tpio poplo Suvapelg S1aomopds Kot SurdA0V-SImOAOD Ko
mpokvmtel 6t Emedn oy idwo opdda mpog ta kdtow - A, avdverar Oa woyvet:
M, H,Te> M, H,Se> M, H,S. Apa vrdpyet peyordtepn TOAOGILOTNTA GTO HOPLO
H,Te, apketd 1oyvpdtepeg OLVAUEIS OOOTOPAG KOU GUVOMKE 10YVPOTEPES
Sopoplokég dvvapels. Apa m 1oybg Tov dapoplak®v dvvapewnv sivar H,Te>
H,Se> H;,S 1 avtiotorya to onpeia Bpacpov sivo:

H2T6> ste>st .

Ymv mepintoon tov HyO extdg and duvdpelg dtoomopds kot SmOA0V-OmdOAo
VILAPYOVV EMTAEOV Kol OEGUOT1 VOPOYOHVOL HETAED TV POPI®V TOV Kol G AVTH TNV
TEPIMTMOT GUVOAIKA Ol SIOUOPLOKEG OLVALELS TOV AIOKOVVTOL HETAED TV HOopimv
tov H,0, etvar 1oyvpotepeg amd Tig SIOUOPLOKES SOVVALEIS TOV aoKOVVTAL HETAED
TOV GAA®V popiov Tov vopwinv. Etol teMkd oydel yoo ta onueia Ppacpon
woyvet: H,O >H,Te> H,Se> H,S.

OEMA T
I'1.

To NaBr givar 1oyvpdg MAeKTPOADTNG KL €TC0L GTO VOATIKO TOL OldAvpHa AOY®
Siéotaong petatTpémeton TApog o€ 16vto Na' kot Br.

Yopeova pe tov vopo Van’t Hoff woyvetl [1=icRT 6mnov, i eivan 0 cuvteheotig Van’t
Hoff. v mepintwon tov NaBr i=2, kabodg and kabe mol NaBr npokimtovv Adym
drdotaong 6vo mol WvTeV.

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

apyKa

TEMKA

‘Eto1, Yo t0 voatikd ddhvpo tov NaBr woyver [1,=0,02RT, eved yuo 10 voatikd
dtivpa ¢ ovpiag woyvet [T;=cRT.

A@ov ta dtoddpata gival 1I6otovikd otny id1a 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 =" eom="e %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 taydrta g avtidpaong dev
eCaptatal and v cvykévipoon tov CO(g). Apa 1 avtidpaon eivor undevikng
184ENg g mpog CO. Avtibeta 6tav 1 cvykévipmon tov NO,(g) durhacialeton m
tayvTTa TS aviidpaong tetpamiactaleror. Apa 1 avtidpaon eival devTEpPNG
14Eng g tpoc NO,. Eropévac o vopog g taxdmrag sivat: v=k[NO,]’.

B. Emedn to apyd ot1ddio tov pnyovicpod kobopiler tov vopo g toydInTag Ot
ovcieg mov Oa Ppickoviol oTa avTIdPOVTO Kol 01 GVVTEAESTEC TOVG 670 1° oTddio,
TPETEL VAL CLULPOVOLV pE TO VOpo taydtrag. Otav mpocHétovpe ta dvo oTddio
TPEMEL VO TPOKVTTEL 1] GLVOMKN YNk e&icwon ¢ avtidpaons. Apa évag
mOOVOG PNyavicpog etvat:

NO(g) + NO,(g) — NO(g) + NOs(g) , apyd otédio

NO;(g) + CO(g) ——> CO,(g) + NOx(g) , ypfyopo 6Tédio

Yvvolkn ynukn e&icmon g avtidopaong:
CO(g) + NOy(g) —— CO, (g) +NO(g)

v.
aPYLKEL X 2 - -

o I mol CO exiver -AHKJ

petafoA | - ® -® ® (’) o mol CO skivovv Q KJ
t X- 2-® ® Q)

Apa exhvovtar -AH: o KJ

=(2-w)

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

:%:(Z—w)zzm):l,S.

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

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

02. A6 1oV Tivaka mapatnpovpe 6Tt Kb po dpa 1 TEPLEKTIKOTNTO afavOANG 6TO
aipoa peidveton kotd 0,1g/L. Andadr| vrdapyet otabepog puOuog peimong. Apa o
YPEWOCTOVV GUVOAKA 8 MPES YO VO PTAGEL 1] TEPLEKTIKOTNTO GTO Oi[LOl TOL VEOL
010 VOpo 6po odnynong tov 0,5 g/L.

B1. Onwg avaeépope TopATAV® TPOKVLTTEL OTL LILAPYEL oTAOEPOG PLOUOS peimong TG
TEPLEKTIKOTNTOC TNG oBavOAng oto aipa. Apo 1 ToydINTO TG OVTIOpAOoNS
HetaTpomng TG abavoAng oe mpoidvra eivar otabepn Kt ovtd onuaivel 6t eivon
avtidopaon PNoEVIKNS TaENG.

B2. O vopog ¢ TaydTnTog ivan: b=k K ot Lovadec ¢ otadepdc k eivor mol-L™'+s™.

B3. Zootd civor to Sdypappa (i) yri delyver 0Tl M TOYOINTA NG OVTIOPOONG
TOPAUEVEL GTOOEPT] LLE TOV YPOVO.

OEMA A

Al.

a. To CHy(g) eivor pun dimoro poplo Adym yewpetpiag kol dev d1o0AvETAL 6TO VYPO
H,0 mov elvan dimoro poplo ko oynpotilel petald tov popiov tov Kot despods
VOPOYOVOV.

B. Emedn yiveton petafoirny ouoiknig koatdotacng to pope tov HyO dev
KOTOOTPEPOVTOL Kl £TGL Ol OUOl0TOAIKOlL deopol (o) datnpovvrat. Avtibeta
KATOGTPEPOVTOL OPIoUEVOL amd TOVG decUOVS LOpoydvov (B) mov eivor TOAD
acBevéatepol amd Tovg opolomoAkovs deapovs. Etot, avdvetatl n kivntikdtnTO
tov popiov tov H,O kot o mdyog yivetat vypo.

Apa dSwuot@vtar ot dgopol (B).

v. To pépro tov CHy mepi€yel 4 opo10moAIKoVG deGHOVG, avapeso 6to datopo C Kot

ota dropa Tov H, emopévag o C Exet vBpidiopo sp.
Ka0e deopdc C-H yiveton pe emikAvym tpoyiakdy sp-s.
0. To CHy xou to C4Hyg elvon pn dimora poplo ki €tot PeTOED TOV HOPIOV TOVG

aoKoLVTOL JuVApES Olaomopds. loyvpdtepeg Suvdpelg S1oTopdag LIAPYOLV
peta&y tov popiov C4Hjp Adyo peyolvtepng oxetikng popuokng pdlog. ‘Etot,
avédvetor n ToAwooTTa TOV popiev tov ce oyxéon pe to CHy. loyvpotepeg
SOHOPLOKEG SUVAUES onuaivel peyaAvtepo onpeio Ppoopod, dpa 1o C4Hig
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vypomoleiton oe peyaAvtepn Beppokpacio dnAadn mo edkoro. Emopévog 1

amdvtioen Tov podnt) eivon Aavlaopévny yuoti vypomoigital mo €0KOAN TO

C4H10.

A2.

a) AH’=XZAH’(npoiéviov) - ZAH’(avTidpdviov)= -395+2(-285)-(-75)= -890KJ.

B) Xwotd to (iii), ywri ooppova pe v apyn Le Chatelier, pe v avénon g
Bepurokpaciog evvoeitor n evodBepun petafoin mpog to de€1d Ko pe peiwon e
mieong (pe avénomn tov dykov Tov doYEIOV), guvoEiTaL TAAM N peTABOAN TPOS TO
de€id. To Bewpntikd mocd tov CHy mapapével otabepd evd TO TPAKTIKO TOGO
avéavetat, dpo av&avetot 1 arddoon).

A3

a) i. O tomog g K. ¢ 1ooppomiag eivar: K =[CHy,].

i. H K. e&optaton pévo omd v Ogpuoxpacio. Emopévog pe avénon g
Oepuokpaciog n 0éon wwoppomiag petaromiletor 0e1d mpog TV €vAOBepuN
netafoin ki étot avEdveror n tun e K., oo K =[CHy].

B) Xwotd 10 (iil), apov K ~=[CH4]=ctabepn], apov n Beppokpacio gival n ido o€
KkéOe doyeio.

A4.

o. ZTNV XMUIKT 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 7
petafory | - 20 ®
1GoppoTia. | X-® y-20 )

X gk wwoppomia woyvovv: ¥-w=0,05 kot y-20=0,2.
o
7. _p5, 20 _o5-50=0,05.

c:[H2]2 - (O,zjz—
20

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

XEAIAA:6AIIO7



OMOZIIONAIA EKITAIAEYTIKQN ®PONTIXTQN EAAAAOX (O.E.®.E.) - EITANAAHIITIKA OEMATA

N
@E EINANAAHITIKA @EMATA 2023 E 3.X)30(a)
o[4 A’ ®AZH —
omote mpokvumtovv: x=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,.
i g = npam'uco/ _0,05m0lCH, _ 0,51 50%.
Ocwpntiko  0,1molCH ,
B. Ta moles C nov npocHitovpe eivoin, = m_ L2g < n, =0,1mol .
. g
7 12—
mol

Apa to cuvolkd moles C mov €yovpe Baiet oto doyeio givar 0,2mol C.

H 0¢éom ynuikng wwoppomiag dev Ba petatomotel yoti dev petafAndnke kaveig
amd TOLG TaPAyovTeEG Tov emmpedlovv T B€omn yMUIKNG 1G0ppoTiag, EMEWN O
o1EPEOS AvOpaKag, Omwg OAL Ta OTEPEQ, £XOVV 0TAOEPT GLYKEVTPMOOT aveEapTNTN
amd TNV TOGOTNTA TOVC.

H am6doon opmg 0o perwOei yioti aAhalel 10 TEPLOPIOTIKO AVTIOPAOV Kol TOPO
10 BewpnTIKd Tocd Tov CHy, voAoyileton pe Baon to Ho.

5 0,05molCH
Bewpntikdé 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 O (
20

Anhadn n taon ™ avtidopaons: C(s) + 2Hy(g) —— CHy(g) eivar va ekdnAm0Oel

ot Oc

2:2< Kec.

poc to. de€id, emedn Oumg dev vmapyel kabBolov avOpokag (C), avtd eivar
advvato. Emiong, Oeppodvvapuxd eivar addvato va ekdnAmBel n avtidpoon mpog
T’ aplotepd emedn O .<K.. Apa dev Ba mpaypotonoldndel kopio avtidpaon Kot dgv
0o arokatacTadel yNUIKY 1IG0ppOTaL.
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