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MAGOGHMA: XHMEIA
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Awapkerwo E€éTtaonc: 3 opeg

OEMA A

EKOQNHXEIX

Lo, 1ig mpotooeis Al éwg kou A4 vo, ypdyete a0 TETPOOIO GAS TOV OPLOUd THS TPOTATHS
Kol OITAa, TO YPOUIO TTOV QVTIOTOLYEL 0TI OWOTH ETLLOV.

Al. Meta&d tov popiov CHs ot vypr] Katdotaon mwopatnpodVTol OLoUOPLOKES
SVVALEL :

a.

B
Y.
0

duoOLoL- O1TOAOL
dromopdg (London)
AOY® decp®V VOPOYOVOL
1OVTOG-10VTOG.

Movaoeg 5

A2. H otafepd K g ynuikng e€icmong A(s) + x B(g) —— 2I'(g) éxel povadeg
L/mol. H Tyun tov x givar:

a.

B.

y.
0.

1

2
3
4

Movéoec 5

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZETHPIAKHX MONAAAX

XEAIAA: 1 ATIO 10
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A3. To dimhavo drdypappo deiyvel TV

MNooooto 4

katoavou] Maxwell- Boltzmann yio tny ~ Hepiwv
KWV TIKN EVEPYELD TV HOPimV EVOG

aepiov. H Ea eivai n evépyela

gvepyomoinong yia tnv avtidpact mov
npaypatonoteital. H ykpila meproym

TEPLYPAPEL TO TOGOGTO TOV LOPIOV TOV

aepiov:
a. Ilov é€yxovv

TOV  KOTAAANAO

E KLV

TPOGAVATOAGO Y10 VO ODCOVV ATOTEAEGLATIKES GUYKPOVGELC.
B. Tlov dev &yovv apKeETN EVEPYELD Y10 VO, AVTIOPAGOLV.

y. Ilov divovv amoteAesLATIKEG GUYKPOVGELG.

0. Ilov &ovv apketn evépyela Yo vo avTidpAcoLV.

A4.

Movaéoeg 5

Metafoir evBaimiog avtidopaong (yia dedopéveg cuvOnkeg P ko T) opiletat:

o. 1 petafoin evloimiog AH petald aviidpoviov kot tpoidovimy,

B. m evBoimio TOV AVTIOPOVTOV
Y. 1M evBoAmio poévo Tov aepinv avTIdpOVI®OV
0

N evBoAmio T®V TPOIOVIMV.

AS.

Movaoec 5

No. yopoxtnpioete Ti¢ TPOTATEIS TOV AKOLOVHODY, YPAPOVTAS OTO TETPAOIO 0OG

oimho. ato ypouue mov ovtiotolyel oc kobe mpotaon, tm AéCn XweTo, ov n
mpotaon eivor owoty, 1§ Adbog, av n mpotaocn eivar lovOoouivy, ywpic

aITIOAOYNON.

a. H ynpu wopponia: C(s) + CO2(g) —= 2CO(g) eivar erepoyevnc Kot

dev emmpedletar and 1tn petafoAn tov Oykov Tov doyeiov oe otabepn

Oepuoxpacia.

B. Ydatikd ddAvpa NaCl Oeppaiveror and tovg 25 °C otovg 40 °C. To pH

TOV OLOAVUATOC OVEAVETOL.

Y. ZOppova pe tov vopo tov Hess, 1o moco g Oeppdtmrog mov ekAveTat, M
OTOPPOPATOL GE [0 YNUIKT oavtidpaon, eEoptatal amd To EVOLAUECO

OTAOL0 GTA OTTOL0L TPOLYLOTOTTOLEITO.

6. Ot
avTIOPAcEDV Kal OYL TOV OUPIOPOU®V.

KatoAvteg  emmpedlovv  pdévo NV TOOTNTA  TOV  HOVOSPOU®V

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 2 ATIO 10
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@[3 A" ®ATH =
e. H Bewpia g mpospoéenong vy t dpdon TovV KAToALTOV e@apuoleton
OTNV ETEPOYEVT] KATAALON.
Movaoeg 5
OEMA B
B1.
To Co (koPdAtio) amotehel oKANPO, aPYLPOYPOUO UETAAAO LE EAOPPA KVOVT
andypwon. Ot evdoelg tov KoBoATioOv ¥PNCYOTOOHVTAL GTNV KEPAUOTOLI,
voiovpyia (mepipnun eivar n Yokog KoPaAtiov), 6NV TAPACKELT YPOUATOV
Kol ©C KOTOAOTEG. ZTNV  MWOPOKAT®  10OPPOTICt  TOPATNPOVUE TG
napoackevaletal pmie 1 pol vduTKd dtdAvpo copumidkov KoPaitiov avaroyo
LLE TIC GLVONKEC TTOV SLOUOPPDOVOVTOL.
[Co(H20)6]*" +4ClT —= [CoCls]* + 6H,0, AH >0
pol UmAE
No avoaeépete 10 ypodpo mov Ba mapatnpndel pe tic mapakdtw petofoAréc,
OIKALOAOYMVTOG TV ATAVTNGY| GOG.
1)  AvEnonm g Beppokpaciog
Movadec 3
i1) IIpocOnin aepiov HCL (V,T otabepd).
Movadec 3
B2. To CH3COOH o7to vepd 1ovtiletat pepikd otovg 25 °C, evd otV TPOTLALIVY

10 CH3COOH 1ovrtileton mAnpwg otovg 25 °C.

a) Ilowoc amd tovg 60 O1AVTEG VEPO KOl TPOTLACUIVY], CUUTEPLPEPETOAL (OC
woyvpotepn Pdon kotd Bronsted-Lowry;

Movadeg 3

B) H mpdtaon «To CH3COOH eivar éva acBevéc o&h» yapaktnpiletor o
ocwot N AavBacpévn; Na ortiohoynceTe TNV OmAVTNoT GOG.

Agv amotteitan n avaypoen YNUKOV EEIGOCEDV.

Movadeg 3

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 3 ATIO 10
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B3.

B4.

H ylopoppouvkiin eivor m Opactikn ovcio. (OPUAKOL TOV OVAKEL OTO
AVTIKOPKIVIKGE @dppoka ynuetodepameiog.

CtH,CH,C
\
N CH,CH,CH,COOH
CtH,CH,C”

Hop1Lo YA@POUPOLKIANG

H mopandvo Evoon éxet kot 1010tn1eg 0c0EVONE LOVOTPOTIKOV 0EE0G AOY® NG

napovciog tov —COOH.

a) No ypapel 0 cLVTAKTIKOG TOTOG TG GLLVYOLS BAong TG YA®PaUPBOVKIANG.
Movadeg 2

B) Tlow amo to mopamdve ATopo oVTAG TNG OVGING, EKTOC OO TO GTOMM
o&uyovov, UTopovV Vo GYNUATICOVV 0EGHOVE VOPOYOVOL HE TO LOPLO TOV
H>0;

Movadeg 2

v) H yhopapPovkiin €xel pikpn dwoivtomra oto HO, mog Oa uropodvoe va
e&nynOet avtod;

Movaodeg 3

Ye Oeppokpacia 500K dwwommdvior ot decpoi popiov tov Xz o aépla
KOTAGTAON Kol TPOKVTTOVV ATopd X GE 0EPLO KOTAGTAGT, OTMG TEPLYPAPEL M
TOPAKATO 1GOPPOTTIOL:

Xa(g) —— 2X(g), AH>0
210 TOPOKATO CYNUATO LITAPYEL o€ KAOe doyelo, 1GoppoTia avApreEsa GE LopLaL
X ko dropa X.

To oynua (1) delyver por apyikn KOTAGTACT 1G0PPOTIaG Kot To oynua (2) po
véa KoTdoToon 16oppomiog mov emNABE HeTd amd pio eTQePOUEVT) LETOPOAN:

E_3.X)30()

= =
% © L (@] o |
o r—1 o O ]
O LA A
&S U oS -
Zypa 1 Tyfpa 2

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 4 ATIO 10
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[Towo pmopel va etvar 1 petafoAn;
a) mpocHnkmn atdpmv X(g)

B) wpeiwon Tov dykov tov doyeiov
y) avénon g Beppokpaciog

d) mpocHNKkn KOTOALTY.

No a1TioAoYGETE TNV ATAVTNOT GO LOVO Yo TNV TPOTACT] TOV EMAEYETE GOV
GMOTY.

Movaoec 6

OEMAT

Il

I2.

Atvetar o  mopakdte® Oepuoynuikdg  KOKAOG, OTOL  OVOPEPETOL  GTO
petaoynpatiopd tov tploéediov tov Beiov SO; ko dro&ewdiov tov Beiov SO
LLE TOL GVGTOTIKG TOVG GTOLYELL.

S50+ 0,

S+ 0, AHj 03

o) Ilow oyéon ovvoéer 1ig AH1, AHz ko AH3

Movadeg 2

B) Koatd v minqpn avtidopaon 6,4g S pe Oz mpoc mapaywyn SOz ekidovion
79,2 KJ, evd ion pdla S otav ypnotpomoteital yoo v moapoywyn SOz
exAvet 59,4KJ. Na Bpebei n AHa. Aivetan Ar S=32.

Movaoec 4

Avaperyvooope voatikd odavpa (A) yAvkding CsHi206 3,6%w/v kot vdotikd
S (B) Cayapng (Ci12H22011) 0,6M pe avaroyio 6ykov 2:1 avtictouya.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 5 ATIO 10
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(GIE A’ ®ATH —
a) Ilow eival n wopTIKN Tieon ToV 1AV UOTOG TOL TPOoKLITEL 6TOVG 27 °C;
Mrywcscne =180. Atveton R=0,082 atm-L-mol!-K-!.
Movaodeg 3
B) Dépvovue oe emapn HECHO MUIEPATNG UEUPPAVIG TO TTOPATAVD StdAvUA
yAvkolng (A) pe ddlvpa yAvkolng (I ovykévtpoong 0,3M.
Na eEetdoete av 0o petafAnbel kot ywri m ovykévipwon twv V0
SAVUATOV.
OLa ta dtoddpata Bpickovtal oty id1a Beppokpacio otovg 27 °C.
Movadeg 2
I'3. Zeymuko epyactiplo HEAETNONKOY O1 TAPAKAT® OVTIOPAGELS:

NO2(g) + CO(g) — NO(g) +CO2(g) (D

NO(g) + Os(g) —— NOx(g) +O2(g)  (ID)

[Mo t1g avTdpacels aVTéG Elval YVOOTA To TOPOKATM:

Avtidpaon (I): Evépyela evepyomoinong Ea=132KJ/mol kot AH= -226K]J.

Avtidpaon (II): Evépyera evepyomoinong Ea=10KJ/mol.

0)

Me v Bondeia tov mapamdve dedopévav vo Ppelte:
1) Tnv Ea" g avtiotpoeng avtiopaong e (I):
NO(g) + COx(g) ——> NO2(g) + CO(g)
Movaoeg 1

i1) Ilow avtidpoaon yiveron pe peyodvtepn tayxdTo av o1 GLVONKEG OV
TPAYUOTOTOOVVTAL Ol OavIWPAcES &ivonr 1016 kol Ol apyIKES
GLYKEVIPAOGELS TOV AVTIOPOVI®V gival {GEG;

Noa a1tioloyncete v andvinon cog.
Movadeg 2

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 6 ATIO 10
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B) Noa PBpeite 10 vopo toydTTOg TOV 000 OVIWOPAGE®Y OV £YOLUE TO
TAPOKATO TEPOUOTIKO OEGOUEVAL:

1° O 600 avtdpdoelg eivarl devtepNg TAENG.

2° Zmv avtidpaon (I) 6tav n ovykévipwon CO(g) durhacidletal T0TE M
TOYOTNTA THG AVTIOPOONG TETPATANGIALETAL.

3° Xmv avtidpaon (II) otav n cvykévipmon O3(g) dimhacialetar tote M
TaLTNTO TS avTidpaong dmAactdleTot.

Movaosec 4

v) Tlowog amd tovg TapaKdT® PUNYOVIGHOVG Ba propohoe va, etval amodektdg
vy v avtiopaon (II);
i) NO —> N+O apyd
O + 03 —— 202 ypnyopo
02+ N —— NO:2 yprfyopo

i) NO+0O; ——> NO3;+0 apyo

NO; +O —— NO2+ 02 ypyopo
Movaodeg 2

0) Otav aépro NO2 dwivetan oe HoO, petatpénetor minpwg oe HNOs3 ko
HNO::
2NOx(g) + HoO(1) —— HNOs(aq) + HNO»(aq)

e optopévn 6yko H2O dadvovpe 0,5mol NO2 kou mpokvmtel didivpa (Y)
oykov 2500mL. Na Bpeite oto ddivua (Y) tnv cvykévipmon Tov 10Viov
NO2 , v ovykévipwon H3O' mov mapdyovtatl and Tov avToiovIIGHO TOV
H>0, xaddg kat to pH tov drakvpatog (Y). Aivovror Ka(HNO2)=5-10 kot
Kw=10"*, Ta dedopévo emTpémovy TIC YVOOTEG TPOGEYYIGELS.

Movaoec 5

OEMA A

Al. a) Ze doyelo otabepov Oykov gcdyovpe 0,2 mol NoO4 to ool dlaomdvTaL
COLPMVO LE TNV avTidpaon:

N204(g) —— 2NOx(g)

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 7 ATIO 10
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Metd ™V amokatdoToon TG YNWKNAG 160pPoTioe OmIcTOVETOL OTL M
nocotnta (mol) tov NO; eivan dimAdola amd v mosétnta Tov N2O4s. Na

VITOAOYIGTOVV:
i) M oanddoon g avrtidpaong

Movadeg 2

iil) to mocod g BepudTToc MOV EKAVETAL, N AMOPPOPATOL KATO TNV

avTidopaot mov yivetor 6to doyeio.

Atvovton o1 Oeppoynpikés eElomaoels:
N2 +20, —— 2NO; , AH;=67 KJ

N2 +20; — N20s4 , AHx=10KJ
Movadeg 3
iii) Oewpolie T0 GV IGOPPOTING:
N204(g) \—_u 2NOx(g) , AH>0
[Towo amd o akdAovBa Saypdupato TAPIGTAVEL TNV UETAPOAN NG

TaOLTNTOG L2 OTAV KATOW XPOVIKN otiyun ti avénbeil n Beppokpacio
TOV GLGTNLOTOG;

Na atttoroynoete v andvinon cog.

A
Uz‘ U2 UZA UZJL

—
N

> > » >
ty t th t t; t t t
() ®) W) (6)
Movaodeg 3

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 8 ATIO 10
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Ye opwopévn Bepupokpacio to vitpoluroyrwpioto (NOCL) dwaomdrot

CULPMOVO. LE TNV TOPAKAT® YNIIKN avTiIdpoon:
2NOCL(g) —=2NO(g) + Cl2(g)

Ye kevo doyeio 10L mpooBétovpe 2mol NOCL kot otn ynpikn eoppomia
neptEyovtol 6to doyeio 20% v/v Cla.
i) Ilow givon n tipn g Ke otn Beppoxpacio avt;

Movaodeg 2

ii) Tlowog émpeme va elvar o Oykog TOov doyelov MOTE GTO pElypa NG
eoppomiag, otnVv idwa Oeppokpacia, 1 teplektikdnTa ToL CLo VO Yivel

25% v/v;
Movadeg 3

iii) Av 10 mopamdve doxeio NTav petafAntod Oykov, pe TtV TPocHNKN
evyevoug aegpiov He (pe P,T otabepd), mog Ba emmpealotav n Oéom
YNUKNS 100ppOoTHOG TNG TOPATdve avtidopaons; AoloAoynote tnv

andvinon cog.

Movadeg 2

A2.  Alvovtol To TopaKAT® VOATIKE S1AV AT,

Y
Y2
Ys
Y4

0)

: KOH pe 0,1M

: HCI pe pH=2

:0,IM HA npeK.=10*

: 0,1M CH3NH:2 pe pH=11,5.

Me mowa avaroyio Oykwv mpémel va avoueiEovpe to dtdAvpo Y1 pe 1o
dtdvpa Y3 yuo va mpokvyet Stdivpo pe pH=S5;

Movaosec 4

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 9 ATIO 10
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B) Avouryvoovpe dVo omd ta TOPATAVE SAVUATO HE {00LG GYKOLG Kot
npokOTTEL TEMKO Stddvpa pe pH=7. Towa pmopel va eivar avtd tar dvo

StAdpaTO,

(i YlxouY2
(ii) Y2 ko1 Y4
(iii) Y3 xou Y4

No atoA0yNGETE TV ATAVINGT GOG KOL Y10l TIG TPELS TOPOTAVE® TEPITTMOGELS.

Movaoec 6

Atveton 6t Oha To TOpATAve SloAvpata Bpickoviol og Beppokpacio 25 °C,

omov Kw=10"14,

Ta dedopéval EMTPETOVY TIC YVOOTES TPOGEYYIOELS.

KAAH EIIITYXIA!!!

TA OEMATA ITPOOPIZONTAI I'TA AITIOKAEIXTIKH XPHXH THYX ®PONTIETHPIAKHY MONAAAX

XEAIAA: 10 AIIO
10
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