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Awapkera EEéTtaoncg: 3 opeg

AITANT

OEMA A

Al. «

A2, vy

A3. «

Ad. vy

A5 a-X PB-A 0-X e-A
OEMA B

B1. a. ;N: 1s°25%2p*
Topéag p, 2n mepiodog, 151 (VA) opdda
uNa: 1s225%2p°3s!
Topéag s, 3n mepiodog, 1n (IA) opdda
2 Ti: 15%25%2p°3s%3p°3d%4s?
Topéag d, 4n mepiodog, 4n (IVB) opdda

B. H nAextpoviaxn dopn (iii).
SOUeova pe v amayopgvtikny apyn tov Pauli eivar addvatov 610 1610 dtopo
Vo vEapyovy 6V0 NAEKTPOVIA e TNV 101a TETPAda KPavTik®v aptOpmv n, |, m,
Ko M.

y. To Na*(1s?252p°) ko o N¥(15%25%2p°) éyovv Tov 810 apBpd nAektpovimv,
Opmg to Na* éysl mepiocdTeEpa TPOTOVIAL Kot 1 EAEN TOL TLPYVAL TTPOC TOL
niektpovio. ™G eEmtepicic oTiPadac sivon Heyodvtepn. It avtd to Na* &yst
HucpoTepo Péyeboc amd to N~
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A" ®AXH

B2. a.

B3. a.

. 2T0 AgHOVEVIO 0OKOUVTOL OULVALEL

. To A givan adkddo Pe tn Heyarvtepn Ejp OnAadn, €xet ) HikpoTEPN ATOMIKN

aktiva. Apa, Bpicketar otn 2" tepiodo kar otnv 1" opdda
1s%22st  Z,=3
To B éyet 17 niextpovia Pe [ = 1, dpa éxer 17 niektpdévia o€ vrooTifades p.

"Etot, 1 pAeKkTpoviokt Tov dopr eivon: 1522522p®3s%3p°3d'%4s%4p°, Gpo Zs = 35.

Ot TOMKEG EVOGELS SIAVOVTOL EVKOAOTEPO GE TOAMKOVS OOAVTEC KOl Ol N
TOMKEG EVOGES OloADOVIOL €VKOAOTEPO oe WU molkovg Swhvteg. To
Aepovévio Bewpeitor Pn molkn évmon eved 1o H,O eivon mohkn évoon. TV
avTO TO Aglovévio dev dtohveTat oto Hy0,

opdg (London) eveo oto H,O
ackovvtar Oespol vdpoyodvovy, o OAOVL-OUTOAOL KOl OLVAELS
dwacmopdg (London). Emxedn n ‘% : V10V €ivol TOAD 7o HEYAAN omd
avt tov HO, ot dwpoprokEs Suvddelg oto Aglovévio elvar onHavTiKd
1oYLPOTEPES Ao TIG SIOUOPTOKES dVVELS avipesa ota Lopto Tov HoO «t €1t
TO AEHOVEVIO £XEL LYNA Heio Bpaciov amd to HO.

q

KotdaAAniog oo Avom tov Aepovévou givar to CgHay (iii).
O1 ToMKEG EVOOE

%y OVTOL EVKOAOTEPO GE TOAMKOVG SLHADTEG KOt Ol PN
TOMKEG EVAGEIS DHAVOVTOL EVKOAOTEPOL O Wn TOAIKOVG OtaAvteg. To
Aepovévio Bewpeitar Pn molkn €veon omw¢ kot 10 CgHyy. Avtifeta 1
CH3COCH; ko CH3CH,0OH  eltvan molikég evaroets.

H evBoAmnia piag avtidpaong e€aptdtor amd T Oon Tov avtidpdviwyv. O
C(ypapitmg) eivar oe odapopetikny oArotpomikry Hopen (pvom) amd TOV
C(Stopavtt) Y1 owtd woydet AHy = AH?,.

1°° 1pomog

H kavomn tov C pe v mapovsio o&uyovov (O;) anerevbepmvet evépyeta. To 1
mol C(dapavty) €xet vymiotepn evBaAmio amd to 1 mol C(ypapitng) oty idwo
OepHlokpacio Kot mieon, Onwg mpokvmtel amd v Beploynpikn eicwon mov
dtvera:

C(s)(ypagitmg) — C(s)(dwapdvt) AH’=+1,9 kJ
Emopévmg, n xkavon tov 1 mol C(dapdvty) 0Oa amelevbepivel mepiocdtepn
evépyela and avtv mov anedevbepmvel n kavon 1 mol Cypaeitng).
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[ E| A’ ®AZH —
2% 1pbdmog
O1 dedopéveg BeploymUikég e€lodoelg, etvat:
C(s)(ypagpimg) + Ox(g) — COx(9) AH" (D)
C(s)(Buapdvt) + Oi(g) — CO,(9) AH’, (1)

C(s)(ypagitmg) — C(s)(dwapdvt) AH’=+1,9kJ (III)
An6 tig (1) wou (1), mpokvmrer n (1):

C{s}dwopbvr) + Oy(0) — COx(g) AH% (1)

C(s)(ypagitng) — CfsHtepévey AH’=+1,9kJ (III)

C()(vpopime) + O CO,(9) AH"

Epapuolovtag to vopo tov Hess £xovple:

Enopévac n kavon to
OeplOT™TA OO QLT

B4. Xpnoilorotovpe
T TOL Bl EKONA®

Qc=[C0.] =2 =0,05
Qc >Kc

AoV woyvel Qc > K. ovunepaivovpe 6TL  avtidpaor Teivel vo HETATOMIGTEL
TPOS TO. OPLETEPE, Oote M TIUN TG Q- va Hewwbel. Opmg dev vdpyel 61O
doyeio PbO daote va mpaypotomombel n avtidpacn He popd TPOg T aploTePd,
YU avtd 01 TOcHTNTES TOV €16AYOLHE Ba eivovy oTadepés.

Yooty andvinon sivorn (o).

OEMAT
I'l. o. AH, + AH; = AH, + AH, > AH, + 30 =50-60 = AH, =- 40 kJ
B. AH5+AH2:AH3$AH5—60:30ﬁAH5:90kJ

I'2. a. H dopoon givor n petaxivnon tov dtaAdtn (o€ ovthVv TV Tepintwon givot to
vePO) amd 10 SAVHO e TN YAHINAGTEPT] GLYKEVTPMOOT] SIHAVUEVOVY OVGLDV
(voTOVIKO) TTPOG TO SLAAVA HE TNV VYNAOTEPT CLYKEVTPMGT SLOUAVUEVDV
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(vepTOVIKO) OVOIOV PHECH Mo NHTEPOTIS HEUPPpavNg, otV ida
BepHokpacia.
Ta dedopéva ivat:

e Awdivpa Azl ovykévipoon 0,2 M
e AlGAvpa Ay weplektikotnto 0,6% WiV ovpiag (CH4NLO)

H mepiextikdomra tov A; givor 0,6% w/v: Avtd onpaiver 0,6 ypappdpio ovpiog
ava 100 ml sweAvpotoc, dniadn 6 ypappdpio ava 1 L.

6 0,1
n,=—=—mol=0,1 mO|K(1102:2:— M=0,1 M.
60 74 1

Apa, 10 OdAvpa A; givor vrepToviKS

A;.

B. i. o va epmodicovpe v OGH
TNV ETPAVELL TOV VTEPTO
OYKOG TOVL.

ii. H oopotikn mieon-t
H]_:C]_'R'T:(

H oopotikn tigoy ,
II,=c, R T=(0,1"0,082 300) atm = 2,46 atm.
Apa Py =11, — 11, = 4,92 — 2,46 = 2,46 atm.

I'3. a. IIpaypotonoteiton | avtidpoon:

(mol) XA(g) + B(s) —I'(g), AH<O
Apyixa: n n’
AvuidpooviTlopdyovrar: X ®
Telixa: - n-o
Posy = Poor = n(apORT(@px) _ n(rs/l)iT(reA) - nRsoo _ wR;»OO - n=2a

N-X0=0=220-X0=0=20 =X = X =2

B. i) O vopog ¢ taydnTog éxel Tnv Hopen v = k[A]Y.

AvtiKaO1oTOVTOG TO TEPAHATIKA dESOUEVA TPOKVTTTEL:
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lo meipapo 0,6 = k- 0,04" (1)
20 weipapa 0,3 =k- 0,02Y (2)
Awop® katd PEA v (1) ko v (2)
0,6/0,3=(k-0,04%)/ (k -0,02%) = y=1
Apa 0 vopog tayvtntog gival v = K[A]
i) AvikaOiotOvtag 610 VOHo NG TopnTog T0 0EO0UEVO OTOLOVONTOTE
newpdporog (m.y. Tov 1% mepdpatoc) oyt€ovpe T otabepd ToyvTTOC K:
0,6 mol/(L s) =k -0,04 mol/L= k =
i) H otiypioio toaydtzodton’V mn xpovikn oty ta, i6obton Pe v kiion g
evbeiag (g), mov &iya OMEYT TNG KOUTUANG, TN XPOVIKN GTIYUN t3.
Eniong n toyot elvar ion He Vv taydmrta g avtidpaong kdde
YPOVIKT 6TLYUN Yol To I €xel oTotKEl0eTpIKd GuVTELEGTN TV Hovdda (1).
Or(3) = V(t3) = 0,5 M/s.
Emedn n taydmra g avtidpaong petwvetor kabng eéehicoetal n avtidpaon,
lGXII)SII V(1) = V(3) = V) = i<tz <t
OEMA A

Al. a. Ilpaypotomoteiton | avtidpoon:

mol CO(g) + 2H,(g) 2 CHs0OH(g)

| Apy. n 2n
Avt./Tlog. Yy 2y y
X.I| n-y 2n-2y y

2 yMUKn 16oppomio. EXOVLE:

n(H,) = —:gzlmol=>2n-2y:l=>n-y:0,5mol (¢D)

m
Mr
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=
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_ _[CH30H] — ) =10=2Y = y=0,2 mol
¢ T T T T s T

(1)>n-0,2=05=n=0,7 mol.

B. Ot BeploynHiKég E10MGELS TV OVTIOPAGE®Y KOoNg ivat:

CHsOH + 302—>c02 + 2H,0, AH,<~730 kJ

2H2 + 02 — 2H20, N3 = -580 kJ
CO(g) + 2Hy(g) 2 CH3OH(g) AH=+730-280-580=-130kJ

Ortav avtiopd 1 mol CO exivetan Oeppotra ion pe 130 kJ
>>  >> 0,2mol >> >> >> >> X

Qe =X =26 kJ

v. [IpayHatomoieital n avtidpaon:

mol | CO(g) + 2H,(g) < CH3OH(g)

XL | 05 1 0,2
Metafoln -X V,=10L
X.L(2)| 05 1 0,2-X

Mo va pPn petafindel n mocomta tov CO mpémet vor U yivel Hetatomion g

0éong 1oppomiog.
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H K. dev o aAildéer ywoti n Oeppokpocio dev petafdariietar. Xt X.1.(2)
EXOVLE!

0,2—x
g =%z 0 =(1—°)2=>x=0,15m01.

(525
N(CH;OH) = = = m(CH,0H) = (0,15 32) g = 4,8 g
Apa mpémel va apapécovple 4,8 g CH;OH.

A2. a. YrnoloyiCovpe tic mocotnteg (6e mol) tov’Ba(OH), (n1) kot tov HCI (ny):
nl = Cl - Vl = 0,1 - 1 = 0,1
nz = CZ " Vz = 0,05 " 4 =0

2HCI + Ba(OH aCl, + 2H,0, AH =-114 kJ
Apy. 0,2 ;
Avt./Tlap. 0,1
Te. - 0,1 (mol)

Ortav avtiop ol Ba(OH), exhivetar Oeppotnra ion pe 114 kJ
>>  >> 0,1mol >> >> >> >> X

Q. =x=11,4KkJ
B. To telkd ddAvpa epiéyetl tov niektpoivtn BaCl, pe cvykévipmon:
n 01
Cc = V = ? = 0,02 M
BaCl, — Ba*" +2CI', Gpai=3
H oopotikn) mieon vroloyiletatl and tov vopo tov Van’t Hoff:

II=1"¢c R T=(3'0,02 0,082 300) atm = 1,476 atm.
A3. a. Ilpaypotonoteiton | avtidpoon:

~mol/L| 105( (aq) + 2H,0(l) =2 H,I05(aq)

Apy.| 0,8
Avt./Tlap| X X
X.I.| 0,8-x X
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E_3.X230(a)

_ [H4l05]
¢ [107]

XV woppomio £YOVLE:

o= L0 =025 =——=x=0,16
[10; ] 0,8~
a=-==22=02720%.
0,8

B. Ymoioyilovpe 10 mnAiko avtidpaong Q. Hetd v apaimon:

0,16:0,02

:064—002_025_ C

0,4

[ H4lO06 |
[ 104]

Qc =

Apa, N woppomio OV UETATOT
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