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Al. H xatoavoun tov nksmpovi
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&

Movadeg 5

%&m(u TO HLOPLO TOL npona&@Hz =C=CH;. X avt6 10 pnopuo:
C

a VIAPYOLY dVO GTopOL

1e sp” LPPIOUO

B. vrdpyel o (ciyn W LE EMKAAVYT] TPOYLOKAOV S-S

Y. VLEdpyouvv Tp C pe sp” vPpdopd
0. VmapyEL 8@0 C pe sp vPpdoud.

Movadeg 5
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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: \V
a K(g) ——K'(g) +e— &
B. C,Hi(g) +30i(g) — 2COz(g)/=® W
Y. COx(g) —— C(s) + Ox(g) — \\> 7jv
5. NH,CI(s) —> NHy(g) + HCI(g). /%
%Wovaﬁsg 5
AS. Na xapamnpws% Tdoelg mov aKolovBoHv, ¥po 0G oTo0 TETPAOLO
oag dimha 6To Ypatipe ToL avTioToyEl o8 Kabe TpoTaon, T AéEn LweTo, av 1
TPOTOOT) % ™, 1 AdBog, av m npor var AavBacopévn, yopig

| ANC TNG GLYKEVIPOONC TOV {c0g pe tov puOud petafoing g

QLTIOAOYHO
a. Kot v avtidpaon: No(g) +@ ——— 2NHj3(g) o pvOudc peto-

—ovykévipwong tov Hy %
@ H avénon g Oeppoxp f&w&d\/a ™V ToOTNTA POvVo oTic e€mBeppeg

aVTIOPAGELG. /

27 2n 6n.] & . . s

v. To otoyseio (X) pe d s2s2p°3s &xel v pkpoTEPN aKTIVA, OO OAM
T0 oToLyEio T 500V GTNV OTOi0l OVIKEL.

sCH,0OH éoAvetan evkordtepa oto HyO og oyéon pe v

(l}\,KOC’)}\,T] CH3 HzCHzCHzCHzOH

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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OEMA B

B1.

o) Atvovior T0 TOPOKATE OOYPAUATO KOTOVOUNG KIWVNTIKNG EVEPYEWNG TOV
Maxwell-Boltzmann. [Toia wepintmon avtitpoconedel cmGTA TK@) on g

Bepurokpaciog evog aepiov and T, og Ty; Q
T, R T
5 T, 3 T, g E
g g g g
=5 = =5
£ £ g g
S > 3 , = 2 .
< v¥ . L™ 2 »
Kuwmtucn evépyeia Kwnrun evépyeo Kwn KWWNTIKA EVEPYELXL
(i) (ii) %@) (iv)
: @ v ; 2
B) H avénon g Beppoxpaocio alet v TN g svs'pysw% moinong

o0,

v) Eényeilote pe
Oepurokpact

TO0 OWYPOUUO TTOV  EMAE a n
LTV TOOTNTO TNG ownS
%

(E.) g avtidpaong mov © tonoleitar; Na (xmokoyﬁit vV OTAVIN O

Movadeg 2
avgnon Mg

Movaoeg 3

B2.
L\

Ze KAEIOT oyeio &yel amokotaotadel n ‘@ 0L TTOL TEPLYPAPETOL OO TV YN LUIKT

gigoon: C(s) + COyg) — AH >0

Zt(j@ypauua eaivetonr M peta ™G mocotntag (mol) Ttov

GLVOAPTIGEL TOV XPOVOL (t). %%
mol) -

t t ';(S)

»

aegpiov CO,

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

XEAIAA:3AIIO10




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

N
@E ENANAAHITIKA OEMATA 2023 E 3.X)30()
o3 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 mocdtrag aepiov CO pe otabepd dyKo Kot Gsp%ﬁ%@a TOV
doyeiov N N
peimon tov 6ykov tov doyeiov pe otabepn Bepprokpact Q
apaipeon mocottog dvBpaxa (C), pe otabepd @spu(mpaom OV
doyeiov.
Z
\V Movadsg 2
B. Na atttoroynoete v andvinon cog. §
- - Moyadeg 3
7 § e
B3. S\ ‘

Atvovtan ta otoyeion tng 16n¢ opdde
oceMvio(Se), kot teAlovpro(Te) GSLpd av&avopevon owop@f) Mnoﬁ, OV

AVIKOLV G€ SL0O0YIKES TEPLO TOV TEPLOOKOD TTivaKa.
. Na Bpebei o atop@ 0G ToVv TEALOVPIOL OV Y10 TOOEVYOVO O ATOUIKOG

. Na ovykpivete 10 %@ 16

. Alvovtot ta @m\/ mapondve ototyeiov g 16mg opddag kot To onpeia

2. oA
§\TOV TEPLOOIKOD Tivaka, o&)y\é;%g Oeio(S),

apBpdg sivon Z = 8.
& \Y}\ Movadeg 2

. [1oca eKTPOVIOL €YEL TO GTOMO TOV ototyeiov Otav PBploketon
o1 ®OM KotdoTooN; |
L; —

— Movadeg 2
nAektpdvio pe me=+2 %781 TOpOo TOL TEAAOVPioOL o1 Bepel®don
KOTOGTAO; =1

V Movadeg 2
Svtov Se’ kot Te?

Movaoeg 3

(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.

Bpacpov Tovg:

Movadec 4
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OEMAT
I'l.

‘Eva vdatikd poprokd SdAvpo ovplag pe meplektikotnta 1,2

75% etvat
VYKEVIPOGOG

100TOVIKO otnv 10w Oegpuokpacia, pe €va voATIKO StdAvpa

0,01 M 10V 16YVPoL NAektpoAvTn NaBr. No Bpebei 1 st@u wKn palo

g ovpioag. %

Movadec 4

2. Tw v avtidpaon pe ynuikn e&icmon: CO(g) + (g) ——COy(g) + NO(g)

divovTon Ta ToPaKATo TEPAUATIKAE 560 pév@ ‘

e H taydmra g avtidpaong mapapéver otabepr) 0tov SUTAacLAGOVUE TNV
won tov NO, pe V,T otafepd.

ovykévipwon tov CO pe otabdepn \%@1
e H toyvmta g avrtidpaong r@amd@rm otav NmAACLEL
Bepn ocvykévrpmon ‘C% Q;i%g

—|

ocvykevipoon tov NO,(g) @ c

otabepd. N \
a. Ilowog eivar o vopog TadTHTOG TG OVTIdpaoNG; Na@tw WHGETE TNV

andvinon cog. @ N
N

Movaoeg 3

B. 'Evog m %a\/wuég mov e€nyet Tov V6 %;ﬁmwg G TaPOTAVe

V UNYOVIGHLOV.

moteleitan amd 60 oTAd oTad0 Etval To MO apyo
iovta tov eivan ta aépta N a1 NO. Na ypdyete ta 600 otad10
L
—

Movaoeg 3

—
@ Ye Khelot1d KEVO doyel % ov 2L ewodyeton mocotnta agpiov CO kot
2 mol agpiov NO, ondt @HGTOEOlSiTal avtidpaon pe ynuikn eElowon:

Noa vroroyiotei n evBainio AH ¢ avtidpaonc.

2(g) —— CO,(g) +NO(g), AH
péypt v otrypn| t ekAvovtat 330 kJ kot v otiyun t

vtidpaong petprionke ion pe 0,05 Memin™'. H otabepd
givat ion pe 0,8 L-mol ™ *min” otic suvOijkec Tov Tepdparoc.

Movadec 4
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I'3.

Ot odnyol mov £YovVV KOTOVOADGEL OAKOOAOVYO TOTE JSTPEXOVY TOAD
HeyOAOTEPO  KIVOLVO EUTAOKNG O OTLYNUOTO. X€ TEPIMTOON 7OV 1)
TePLEKTIKOTNTO 0AKOOA(aBavOANGg) oto aipa Eemepdoet ta 1,5 g/L to mocootd
atvynuotog eivar mepinov 200 @opég peyoAlvtepo amd avTO rogf (p(kaav

00MYDV. . /

Ymv EALGSa, 0 6p1o yia va Bewpeitarl kKdmoltog 0dnyog Dno@en pew néElng

Bpioketar ota 0,5 g/l og mepintwon apoinyiog.

Ag vmoBécovpe OtL évag 22ypovog VEOG o€
KOTOVAA®MOE OAKOOAOVYO TOTO KOl TO uec
aAkoOMoBavoing) oto aipo tov 1,3 g/L, n

%@Z‘

o oelye  meplEKTIKOTNTO
om(') T0 VOO Oplo

o

SloKESAOTG,

€ TNV TMEPLEKTIKOTNTO

oonynong tov 0,5 g/L. Edv kdmoiog nap
aBavoAng 6To aipa Tov VEou, KATA TIg 87[

e T 6ed0UEVA TOV TOPOKAT® TIVAKA.

copsg, mOowoww O suowc.e

V

PvOudc peimonc mg nsptm@wq ¢ adavoine oo aip

%
Xpovog/apes. | [eprekticomra \éﬁ
0@3 a@avoing 6to l V
f%\ aipo g/L N
M) 0 1,3
1,2

0,8
1 0,7

/4
%
AN | B W] N~

e

awg petatpénel v abavorn (CH;CH,OH) pota
O) pe v Ponbela evog evldpov mov Aéyeton
ovaon (ADH). H aiBavdin mov eivar dniAntiplo yio
opyavVIoUO, HETOTPEMETOL e GAAEC OVTIOPACELS OF

..{

oe aovar

axivouveg ovoiec.
CH;CH,OH —— mpoidvra .

1. No avoapépete 500 dwapopég evog evidpov amd évav cvvnbicpévo
KOTOADTY).
Movaédeg 2
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A" ®AXH

2. Metd and mOceg MPES 0 VEOG OVTOC AV GTAUATOVCE VO, TTIVEL 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;

f vaoeg 2
B. Meletdvtag tov mopambve wivake pe Tov  puhud ng g

TEPLEKTIKOTNTOG TNG aubavOANng oTo aipa va Ppeite: <O§

1. Tnv1aén g avtidpaong Kot Vo GTIOAOYCETE 1NGM Goc.

Movaoeg 3

2. No yphyete TOV VOUO TOYOTNTOG KOLI%.\ Bpeite TG povadeg g
otafepdc TayvTNTOG.
Movadeg 2

3. IMow and o mopaxdrto Swryp @g TOPIOTAVEL TNV wxumw ™me
avTidpaonS Yo TIG npmteg 6 ¢ LP®VO, PLE TOV napomowm voxo,

T

z“v
0 6 0 6

(ii) & (iif)

SMxnuucn évoon CH4 6H,0O(s). Ztov vopim
aviov ToydeveTal HEGO o€ Piol KPLGTOAALKT doun

()

Movadeg 2

tov pebaviov, peydin mocot

ndyov, mov dnpovpysiton © TV OECUDV VOPOYOVOL HETAED TV popiwv Tov H,O
OTNV OTEPEN KUTAGTOON 5 Tov vopitn tov pebaviov pmopel va mapayBel aépro
pebdvio kot vo ypnoyt el og kavowo. e KAewo1d doyelo amokabioctoton oe
KATOAANAEG GLVONK aKAT® 160ppoTmia:

CH,-6H,0(s) == CHa(g) + 6H,0(0) .

Al.
o. ['ati o CHy(g) dev dadvetar oto HyO(L);
Movaoa 1
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B. Otav yivetou n petatpom:
H,0(s) —— H,O(0) "d'\ A
, , , / H, ! [ >
[Totog amd Tovg dSimAavovg deG oG H v, X&
dwomdror o (o) 1o (B); @QD H
& Movada 1
v. To popro tov CHy mepiéyet 4 opotomoAtkon iﬂ@@? avapesa 6to dtopo ¢C
Kot oTo dropa Ttov (H.
1. O vBpopdS Tov atdpov C oto CHy iv&&;f ,Sp” 1 sp;
ii.Me mota ETIKAALYN TPOYLOKDV YiV N/fdb 101 01 4 deopol 6To HOPLO @%HCH‘;;
, N\ ‘
No unv ottoloynoeTe TIC omowr@%g .
@ \%ﬁ‘ vadeg 2
. To CHy(g) ka1 10 C4H g{ 0 YLOTTO0VVTAL GOV KOVGL (X%KSI')OVT(H
G€ VYPOTOMUEV LOPPH].
N\
XV €pAOTNON <'<@ 0 1o 0o aépla VYPOTOL 0 €UKOAW;», €Vag
pabntic amdvenoe ot «Ilo gdxoda vyporoeitar 4(g) ywrl petald tov
popiov tov ackodvror achevéctepeg drapopt apeig». Elvor coom 1
laveac@ Gvtnon tov podnti; Na OYNGETE TNV OTAVTNGT GOC.
A2.

@»Gmoi) aepiov.

| Movadeg 2
L —
—
~CH, ivon évo mokd on u(x%ﬂ(é%uo Kot €fvol To KOPLO GLGTOTIKO TOV
:““

g)>—— CO,(g) + 2H,O(1) , AH°

TAPOTAVE avTidpaons KaHong.

CHa(g) +
No vrohoyioete Ty AH®
[Mopaxdtm divov
AH’; CHy(g)= mol , AH’; H,O(1)= -285KJ/mol ,
AH’; CO,(g)= -395KJ/mol).

OtumeG EVOUATIEC GYNUOTIGHOV:

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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CH46H,0(s) —— CHy(g) + 6H,0(t) , AH >0
1.  Meiwon g Beppokpaciog e otabepd Tov 0YKO TOV 60)(8{00
il.  AvEnon g Beppokpaciog k1 avénon g mieong.
iii. AvEnon g Bepuokpaciog kot peimwon g wieong. \\
No 01TI0A0YNOETE TNV OTAVTN OGN OO,
& Movadeg 2
A3. /

ii. [Towov mapdyovta wov ennpedle

B) Ze 2 khewotd 0

a) i. Naypagpel o TOmog g K. ™S ynpikng e€icmo %&Mpponwg

CH,-6H,O(s) = CHy(g) + 6H20(E)

Mgﬁa&a 1
; @n NG TOPOUTAV®D 1GOPPOTE MSI

®ote va avuénbel n Ty ’E%
—|

/ N\ @ Movadsg 2
N , %

Vo LETAPGAAOVUE KOl LE TTOLOV T

mokotaotadel M

1GoppoTio &C
% Hy'6H,0(s) == CHy(g)+ ¢
[Towo pakdtm Oa 1oydet;
gvipoon tov CHy oty

(11 l6l(l },LOVO av ot 0’YK01 TV

joTOon 1ooppomiog ota 2 doyeia, O
elvat ioot.

@g OLYKEVTIP®ON  TOL Q/H; oV Kotdotaon 1ooppomiog, Oa  elvon

peyaAvtepn o€ OTO10 dO 107%52 pKpOTEPO OYKO.

iii. H ovykévipmon r Ta 2 doyElol OTNV KOTAGTACT] 1G0ppoTiag, Oa

etvan 1S aved % W ™V oxéomn TV OYK®V TV doyeimv A kot B.

Noa Oewpricete 6 ¢ oL KotaAapBavouy 10 6TEPED KOt TO LYPO o€ KAOE
doyelo etvar og oy€on e Tov 6YKo Tov doyeiov.

No a1TI0A0YNOETE TNV OTAVTION OO,
Movadeg 2
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A4.
To CH,4 pmopel va mapayBet k1 amd v 1coppormio:
C(s) + 2Hy(g) =—=CHa(g) .

katdotoon ynuukng woopporiog 0,4g Hy(g), 0,6g C(s)
CHy4(g). H mopamdveo ymuwn eficoon &xer K=

o. Xg opiopévn Beppoxpacia 6, 6 €va kKielotd doyelo dykov 2 %ﬁ;
pt
1

Beppokpacio 6.

®

PYOVV GE
évn pala
omv o

1.  Na Bpebein palo CHy(g) mov vrdpyetl oto Soﬁﬁm LUKT 1o0ppoTTia.

ii. Noa BpeBodv o pdaleg C(s) xar Hy(g), nouﬁ%%ﬂ%pxmd 010 doyeio, dote
ppomid.

VO QTACGOVLE GTNV TOPOTAVE® YN UKD &

iii. Na Bpebei n amdd0oom g avtidpoo ﬂg§
()
O

.

B. XV mopoamdve YNk tcopp@ 0V gpoTNHOTOS (), n%
afepd. =

Soygio emmiéov 1,2g C(s), g V,T \
e  Ou UETATOMIOTEL 1) KN 160ppomiag; =\

n
e Qo petofindein é@ M ™G avTidpaong;
Noa Oswpnoete '@\ =6 KOG TOL KOTOAQUPAVEL o010 doyelo elvan

aUEANTEOG OE & € ToV OYKO ToV doyeiov.

Na amok@ G OTOLVTIGELS GOG. @

Movaoeg 3

v. Ao na ¢ A xou B pehetovrog T pportia C(s) + 2Hy(g) =——CHu(g) ,
—

TPOLYLLOL ba; cov éva meipapo o Kk&m@ oyxov 20L ko ot idteg ouvOnkeg

1,6 g CHy(g) xon 2 g Hy(g). O pabng

on 25 L mol ™. 'EBokav 610 kevd doye
A iotnke 0Tt B Stoomactei CHy(g) kot o mapayBovv C(s) kat Hy(g) kot tedikd

O okotaotadel MUK 1 . O paBnmg B «xdavoviag opiopévoug
VTOAOYIGUOVG, 1oyvpioTNKe 011 teMKd Oev Oa mpaypatomomBel wapio ynuikn

avtidpaon kot oev Ba o rMOSﬁ UK weoppomia. Ilotog pobntig katd v
oPieym kot Bo emPePforwbel and To amoTéEAEGHOA TOV

YVOUN GOG, EKOVE TNV
TEPAUOTOC; $
Na attohoynoete v ardvInot| cogs.
Atvovtar A (C=12, H=1).
KAAH EITITYXIA!!!

Movaoeg 3
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