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TAZH: I'" TENIKOY AYKEIOY

HPOXANATOAIZEMOX: OETIKQN XIIOYAQN
MAGOGHMA: XHMEIA

OEMA A

T g mpotooeic Al éwg ka1 A4 vo yp

Hpepopnvia: Xappato 7 lavovgpiov 2023
Awpkewo EEéTtaong:

EK®QN

£ OTO TETPAOLO 0OS TOV OpLOUO THS TPOTOONS

KO OITAO TO YPaUILO. TTOD QVTIGIOIEL TN OTH ETIAOYH.

Al.

A2.

, ’ r 1+ e I ’
H xotavopr| tov nAekTpovimwoTo 10V ,0Cu oty Ogpeldon Katdotaon givat:

K2 LS M16 2

a.

B. K°L"D
Y- K2L
5. K’L®

Movadeg 5

Atveton 1o popro tov wpornadieviov CH, = C = CH, . vt to popuo:
0. Vmapyovy 300 dropa dvOpoka C pe sp’ VEPIGHO

B. vmdpyet o (olypa) deopOG e ETIKAALYT TPOYLOKDV S-S

y. vrapyovv tpio Gropa C e sp” vPPIGHO

0. vmapyet éva dropo C pe sp vppdouo.

Movadeg 5
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QEQ ™ ENANAAHITIKA OEMATA 2023 E 3.X)30()
o3 A’ ®ATH —
A3. TiovpPaiver 6tav avéavetot 1 Beppokpacio GTNV OO0 TPAYUATOTOIEITOL Lo
avtidpoon;
o. AvEdveral n amddoon TG avtidpaong
B. av&aveton n otabepd ToyHTNTOC
y. avédvetor n petafoin evBodmiog g avtidpoong
0. ov&avetar n 1aén g avtidpaonc.
% Movadeg 5
Ad4. EEDBepun avtidpaon givorn:
0. K(g) —>K'(g) +e-
B. CyHa(g) +30,(g) —— 2CO; )
y. COsx(g) —— C(s) + Ox(g
6. NH,CI(s) —— NH;(g)+ HCl(g).
ix Movadeg 5
AS. Noa yopaxtnpic POTAGELS TOV OKOAOVOOVV, YpAPOVTOS GTO  TETPASLO

%7 Ny
6TO YPOLL TOV avTloTolyEl o€ kbBe TpdTaoN, T AEEN X6To, av N
npotaen _eiver_owotn, 1 AdBog, av 1 mpotaon sivar AovOacuévn, ympig

oo olmAa

o. Kotd v avtidpaon: No(g) + 3Hy(g) —— 2NH;(g) o pvBuog peta-
BoAng g ovykévipwong tov Nj givol i6o¢ pe tov puBud petafoing g
oLYKEVTPOONG Tov Hy,

B. H avénon g Beppokpaciog avéaver v taydtra povo otig eEd0epueg
aVTIOPAGELG.

y. To otoeio () pe dopn 152s™2p®3s' et v pucpdtepn axtivo, omd dAa
10 6TOLYEID TNG TEPLOSOL BTNV OTOLNL AVIKEL.

0. H aikooAn CH3;CH,OH dwdvetar evkordtepa oto H,O oe oyéon pe v
(X}\,KOC’)}H’] CH3CH2CH2CH2CHQOH

e. H ymuwn e&icoon 2H,0,(aq) —— 2H,0(L) + Oy(g) meprypdoet
TEPITTOOT OpOYEVODG KaTdAvong dtav o katakdtng ivar Fe'"(aq).

Movadeg 5
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cEf = EIIANAAHIITIKA @EMATA 2023 E 3.X)30()
o[3 A" DATH -

OEMA B

B1.

o) Atvovior T0 TOPOKAT® OOYPAUATO KOTOVOUNG KIVNTIKNG EVEPYEWNG TOV
Maxwell-Boltzmann. [Towa nepintmon avtimpoconedel 6moTA TV adHENCT TG
Bepurokpaciog evog aepiov and T, og Ty;

T, T Ti
> > > A T, >
3 T, 8 Tz & 3
& g s | b g T,
X 3 EX
> > > >

3 3

g g & &
< > =< > 3 > 3 »
14 > < , B > > . 2 »

Kuwntkn evépyea Kuwnrikn evépyera Kwnrk%)ysm KWITIKY evépyeLa

(1) (i1) i) (iv)
Movadeg 2

PeGLEL TNV TYWN TNG EVEPYELOS EVEPYOTOINGCTG
sontoteital; Noo aitiohoynoete v andvinon

B) H avénon g Beppoxpa e
(E.) g avtidpaon VT
oG,

O

Movadeg 2

v) E&nyeiote us Swypappo mov emAéfate yati - adénon g

Bepurokpasciog, ovgdvel v tayHTnTo TG AVTIdpAONG.

Movaoeg 3
B2.
Y khewotod doyxeio €xel amokatacTadEl 1 1IGOPPOTIO TOL TEPTYPAPETAL OO TNV YNIUIKN
eiomon:  C(s) + COyx(g) —— 2CO(g) . 4H >0

Y10 Swypoppo @aiveror mn petafoAr ¢ moocodtntog (mol) Ttov agpiov CO,
GLVOAPTIGEL TOV XPOVOL (t).

Nco., 5
(mol)

t t ';(S)
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QEQ™ ENANAAHITIKA OEMATA 2023 E 3.X)30()
W E| A’ ®ATH —
A. Towo amd T1g TopaKaT® PETAPOAEG EYIVE TNV YPOVIKNY OTLYUN ti;
a. ovénon g Beppokpaciog e otabepd Tov OYKO TOL doyEion
B. aopaipeon mocdmrag aepiov CO pe otabepd dyko kol Beppokpacio Tov
doyeiov
peimon tov 6ykov tov doyeiov pe otabepn Bepproxpacior
apaipeon mocottog dvBpaxa (C), pe otafepd 6yKo kot Beprokpacio Tov
doyeiov.
Movadeg 2
B. Na atttoroynoete v andvinon cog.
Movaoeg 3
B3.

Aivovtor to otoyyeio g 16
ceMvio(Se), Kot TEALOV
OVIKOLV G€ JL000YIKES TTE

OpBdag tov meplodkol mivaka o&uydvo(O), Beio(S),
(Te) Koxd \Gepd avéavopevov atopkol aplBuod, mwov
oW, TTEP10OKOD TTivaKa.

a. No Bpebei o 0G tov TEALOVPioL av Yl TO 0EVYOVO O ATOUIKOG

Movadeg 2

B. Il6ca povipn niextpdvio £xel 10 dropo Tov kdBe ctoryeiov Otav PpickeTon

ot BepeM@on xatdotoon;
Movadeg 2
y. [I6ca nAextpovia pe me=+2 €yel 10 dropo ToL TEAAOLPiOVL OTN OegpelMdON
KOTAGTOON;
Movadeg 2
8. No ovykpivete To péyedog tov 16viov Se” kot Te™.
Movaoeg 3

€. Atvovtar ta vopidio TV mopamdve ototyeiov g 16mg opddag Kot to onueio
Bpacpov tovg: H,O (100 °C), H,S (-60 °C), H,Se (-41,25 °C), H,Te (-2,2 °C).
Noa aittoloynoete pe Paon Tig Stapoplakég Suvapelg mov epgavifovral HeTa&y
TOV Hoplov auTtdv Tov vopdinv, Vv Katdtaén ota onueio Ppacpov Toug.
Atveton 0TL OA0L TO TOPOTAVED PLOPLaL OV EIVOL YPOUULKEL.

Movadec 4
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QEQ™ ENANAAHITIKA OEMATA 2023 E 3.X)30()
GIE A’ ®AZH -
OEMAT
I'1.
‘Eva. vdatikd poprokd odAvpa ovplog pe mepektikotnra 1,2 g/ etvan
100TOVIKO oty 10w Oepuokpacio, pe €va vOATIKO SEAVUO GUYKEVIPOONG
0,01 M 10V 16YVPoL NAextpoAdTn NaBr. No Bpebel n oyetikn poprokn palo
g ovpiag.
Movadec 4
2. Tw v avtidpaon pe ynukn e&icmon: CO(g) COsy(g) + NO(g)

divovTon To TaPaKAT® TEPAUATIKA 5Ed

Bepn Otav duthacidcovpe v

e H toyvmta m¢ avtidpaons mop
3 won tov NO, pe V, T otabepd.

ovykévipwon tov CO pe otad

e H toydmra g avtidp tetpaniactaletor dtav OMAAGIAGOVUE TNV
ovykévipmon tov NQs(g Bepn ovykévipowon tov CO pe V,T
otabepd.

a. Ilowog sivar o TO! ag ¢ ovtidopaong;, No aiTloloynoeTe TNV

andvinon cog.

Movaoeg 3

B. 'Eva Nyoviopog mov e€nyet Tov vopo taydInTog TG TopoTdvem

avTiop oteleitan omd 890 otddia. To 1° o1ddio givor 1o mo apyd
oidvta tov eivan ta aépia NO; kat NO. Na ypdwyete ta 600 otado
VTOV TOL UNYOVIGLOD.

Kot Ta

Movaoeg 3

Y. Ze xhewotd kevd doyelo Oykov 2L eiodyetar moocodtnta aegpiov CO o
2 mofl aepiov NO, omdte Tpaypatoroleitol aviidpaon pe ynukn e&icmon:

CO(g) + NOy(g) —— CO2(g) +NO(g), AH

Ao v évapén g, péxpt v otryun t ekAvovror 330 kJ ko v otiyun t
N TadTTa TS avtidpoong petpRdnke ion pe 0,05 Memin”. H otodepd
toyotrog (k) eivan ion pe 0,8 L-mol ' *min ™ otic suviKeg OV TEWPENATOC.
Noa vroroyiotei n evBainio AH ¢ avtidpaonc.

Movadec 4

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

XEAIAA:SAIIO10



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

@E}™ EMTANAAHIITIKA OEMATA 2023 E 3.X)30()
GIE A’ ®AZH -
I'3. Ot odnyoi mov £yovv KOTOVOADGEL OAKOOAOVYO TOTE OTPEXOVY TOAD

HeyOAOTEPO  KIVOLVO EUTAOKNG O OTLYNUOTO. X€ TEPIMTOON 7OV 1)
TePLEKTIKOTNTO 0AKOOA(aBavOANGg) oto aipa Eemepdoet ta 1,5 g/L to mocootd
atvynuotog eival mepinmov 200 @opég peyaAdTEPO AMO OVTO TOV VIEAA®V
00MYDV.

Ymv EALGSa, 10 6p1o yia va Bewpeitarl kdmoltog 0dnyog vtod Ty emnpeto LEng
Bpioketar ota 0,5 g/l og mepintwon apoinyiog.

Ag vmoBéoovpe OtL évag 22ypovog VEOG Bpadid draokédaong,
KOTOVAA®MOE OAKOOAOVYO TOTO KOl TO dvoyto, €lye TEPLEKTIKOTNTO
aAkoOMoBavorng) oto aipa tov 1,3 T and To VOUO Oplo
oonynong tov 0,5 g/L. Edv kdmolo oAovPolce TNV mEPLEKTIKOTNTA
a1BavOANG 0TO aipla TOV VEOVL, KATA TIS| €M G dpeg, mbavotata Oa Epotale

PvOudc peimonc tne FeEptextt van ™S oubavOANC 6To aipo

Xpo b&ﬁ\ [TeprextikoTnTaL
a1favoing oto

é\ 7 aipo g/L

1,3

1 1,2

2 1,1

3 1,0

4 0,9

5

6

v
N

0,8
0,7

a. O avOpomvoc opyavicpds petatpénet v abovorn (CH3;CH,OH) npota
oe aBavdin (CH;CH=0) pe v Ponbewo evdg evidpov mov Aéyeton
aikoolkn agvdpoyovion (ADH). H aBavdin mov sivar dnAntiplo yuo
T0V  avOpOTIVO OpYaviGUO, HETATPEMETOL HE GAAEC avTIOPACEL OF
axKivouveg ovoiec.

CH;CH,OH —— mpoidvra .

1. No avoapépete 500 dwapopég evog evidpov amd évav cvvnbicpévo
KOTOADTY).
Movaédeg 2
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EITANAAHIITIKA OEMATA 2023

A" ®AXH

E_3.XA30(c)

Metd and mdceg Mpeg 0 VEOG AVTOG OV GTOUOTOVGE VO TIVEL OAKOOA,

amd TV otryun mov glxe oto aipa tov 1,3 g/L abavoing, Oa umopovoe

Vo 0dMyNoEL e Baon 1o VOULo 6plo 001 ynong;

TEPLEKTIKOTNTOG TNG aubavOANng oTo aipa va Ppeite:

Tnv té&n g avTidpaong Kot va autioAoyn

Na ypdyete tov vOpo taydTnTOg va

otafepdc TayvTNTOG.

[Towo amd tTo MOpOKAT®
avTIOPOONG Y10l TIG TPDTEG

T

v

5

(i)

OEMA A

Movaédeg 2

Meletdvtog Tov mapamdve mivoka pe tov puBud peimong g

1€ TNV ANAVINGT GOG.

Movaoeg 3

TE TIC HOVAOEG TG

A

Movadeg 2

TOPLGTAVEL TNV TOYVTNTO TNG
G GUHPMOVA LLE TOV TOPATAVE TiVOKOL,;

A

0

5 (h)
(iii)

Movadeg 2

O vopitng tov pebaviov, eivon pio otepen ynukn évoon CHy 6H,O(s). Ztov vopim
tov pebaviov, peydin mocodtnto peboviov maydedeTon p€oa e pio KPVOTAAAKT SO
néyov, Tov ONoVPYEITUL AOY® TV dEGU®Y VIPOYOVOL HeTalld Towv popiov tov HO
oV otepen Kotdotaon. Amd tov vopitn Tov pebaviov pmopet va mapoydel aépro
pebdvio kot va ypnopomomnfel wg kavoyo. Xe kAewotd doyeio amokabictatal ce

KATOAANAEG GUVONKEG N TAPUKAT® 1GOPPOTIQL:
CH4'6H,0(s) ——= CHa(g) + 6H,O(t)

Al.
o. ['ati o CHy(g) dev dadvetar oto HyO(L);

Movada 1
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QEg™ EITANAAHIITIKA GEMATA 2023 E 3.X)30(g)
GIE A’ ®ATH -
B. Otav yiveTtou n petatponn: Q
H,0(s) —— H,0(0) ‘0’ — ’
[Totog amd Tovg dSimAavovg deG oG H 7 fee
Stoomdrar o (o) 1 o (B); J/ O— H
H
Movada 1

v. To popro tov CHy mepiéyet 4 oporono
Kot oTo dropa Ttov (H.

Hone amdvn

Javapeca oto dropo (C

otu «ITo evkora vypomoteitanr to CHy(g) ywoti petald tav

popt KOVYTOL 000evéoTepeg dtapoplokég duvapeley. Eivar cmot 1
AavBaouévn m ardvrnon tov padnt; No ortioAoynceTe TNV OMAVTNON GOG.

A2.

Movadeg 2

a) To CHy givan éva mohd onuoavtikd KoOGIHo Kot £ivol To KOPLO GLGTOTIKO TOV

QLGKOL agpiov.

CHy(g) +20,(g) —— COx(g) + 2H,0(1) , AH°
Na vrohoyicete Tnv AH® tng mopamdve avtidpaong kadorg.
[Mopaxdtm divovror o1 Tpdtumeg evBaimieg oynuaticpo:
AH’; CH4(g)= -75KJ/mol , AH’; H,O(l)= -285KJ/mol ,
AH’; CO,(g)= -395KJ/mol).

Movadeg 2

B) Ilow amd T1g mapoakdte petaforés, Bo pmopodoe va avEnocel v amddoon

nmapaywyns tov CHy(g) copemva pe v wooppomio:
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@E}™ EIANAAHITIKA @EMATA 2023 E 3.X)30()
[V E] A’ ®AZH -~
CH46H,0(s) == CHy4(g) + 6H,O(t) , AH>0
1.  Meiwon g Beppokpaciog pe otabepd Tov 0YKO TOL doyeiov.
il.  AvEnon g Beppokpaciog k1 avénon g mieong.
iii. AvEnon g Bepuokpaciog kot peimwon g wieong.
Na atttoroynoete v andvinon cog.
Movadeg 2
A3.
o) i. Naypagpel o TOmog g K, ™S YNk e&icmo 1GOPPOTIOGC:
CH4-6H,0(s) —= CHy(g) + 6H,O(l) ,
Movada 1
ii. [Tolov mapdyovta mov ennpe N TG TOPATAVE® LGOPPOTIOGS, TPETEL
vo LeTaAAAOVUE KO LE TOL0V o ®6te va aénBel Ty g K
Na attoroynoete Tw dndvinoey Gogc.
Movadeg 2

B) Xe 2 Khewotd O
1GoppoTio

B, omyv 610 Beppokpacia, £yel amokatactadel 1

H,6H,O(s)=—= CHa(g) + 6H,O(!) .

[Toto amd 10 Tapoakdto Oo woyvet;

i. H ovykévipwon tov CHy omv katdotaon wsoppomiog ota 2 doyeia, Oa
elvar 1010 povo av ot dykot twv doyeiwv eivar icot.

ii. H ovykévipwon tov CHy; omv «xatdotaon icoppomiog, Oo eivon
peyarvtepn og 0molo doyeio £yl pKpoOTEPO HYKO.

iii. H ovykévipwon tov CHy ota 2 doyeio omnv katdotaon tcoppomiog, Oo
etvar 1010 aveEdptnTa amd TV oYéon TV 0YKoV TV doyeiov A kat B.

Noa fewprioete 6t1 0 OYKOG TOL KATAAAUPAVOLY TO 6TEPED KO TO VYPO GE KAOE
doyelo elvar apeAntéog oe oo e Tov OYKO TOL doYElov.

Na attoroynoete v andvinon cog.
Movadeg 2
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A" ®AXH

A4.
To CH,4 pmopel va mapayBet k1 amd v 1coppormio:
C(s) + 2Hx(g) =—=—CHu(g) .
a. Xe opiopévn Beppoxpacia 8, 6° €va KAelotod doyeio Oykov 20L, vrdpyovv oe
katdotoon ynuukng woopporiog 0,4g Hy(g), 0,6g C(s) xu opopévn palo

CH4(g). H mopoméve ymuiry e&iooon éxet &K=25 L'mol’ omv S
Beppokpacio 6.

1.  Na Bpebein pdlo CHy(g) mov vrdpyet ot NUIKT 1G0pPoTaL.

ii. Na BpeBodv ot pdleg C(s) o Hy(
Vo QTAGOVLE GTNV TOPOTAVE® Y1 LUKN oTia.

€ apywd oto doyelo, ®oTE

iii. Noa Bpebein amddoom g avri

Movadec 4
B. Xv mopoamdve yNUKN<IGop v gpoTuatog (o), mpocsBétovpe GTO

doyelo emumAéov 1,2 : V,T\ctabepd.
e Qa petoTonIoT K1G 1G0ppoTiog;
e Oa petof g avtidpaong;
Na 6Oswpnoet kog mov kataAapPaver o C(s) oto doyeio sivan
OULEANTEOC| O 1 e Tov 0YKo Tov doyeiov.
Na otio? G OTOVTIT|OELG GOC.

Movaoeg 3

v. Avo pantéc A kou B peketdvrag v 1ooppomion C(s) + 2H,(g) ——CHu(g) ,

TpoypoToToincay éva melpapa oe KAEeTO doyxeio Oykov 20L kot otig id1eg cvvOnKeg
omov K, =25 L-mol™. EBokav 610 kevd doyeio 1,6 g CHu(g) kat 2 g Hy(g). O podnrig
A 1oyvpiomke 611 Ba draomactel CHy(g) xat Ba mapayBovv C(s) ko Hy(g) kot teAikd
0o  amoxotaoctabel ynuikn 1ocoppomic. O pobntig B kdvovtag opiopévoug
VTOAOYIGHOVG, 1oyvpiotnke OTL TEMkG dev Ba mpaypotomomBel wopion ynuikn
avtidopaon kot oev Ba amokatoctadel ynukn ooppomia. [loog padnte xotd v
YVOUN 6og, ékave TV oot TpdPreyn kot Oa emPePoarwbel amd 10 amoTéAesHA TOV
TEPALOTOG;

Na attohoynoete v andvinot cog.
Movaoeg 3
Atvovtar A (C=12, H=1).
KAAH EITITYXIA!!!
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