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B1. (a) Ioyver AH> = -AH:1 pe Bdon to vopo Lavoisier — Laplace, coupova pe

tov omoio: BA. el 54 oyolko
(B) 4NHs(g) +502(g) — 4NO(g) + 6H.0O(g) AH°
AH® = 2AH% mpoidviov — ZAHF avtidpdvimv
=4-90 + 6-(-282) - 4-(-46) + 5-0
=-1148 kj

B2.(0) 33As: (i) 1s?2s*2p®3s23p3d'%4s%4p?
K=2 L=38 M=18  N=5
(i) 4s* 1) 4p°1 1 1

(iii) AwnBéter 3 aocvlevkTa NAekTpOVIQ
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B. I'a ta otorgeion A, B ko I' mpoxvmtel 011 aviyjkovv otnyv tpitn mepiodo apov
EYouv NAEKTPOVIL LOVO o€ Tpia s atopkd tpoylokd. Ta otoyeio A, B dev €xovv
povnpn nAextpdvia, eved 1o atotyeio I £yel 3 povnpn niextpdévia. Apa ta A, B
Oa &yovv Nhektpoviaxéc dopés 1522s22p®3s? kou 1522s22p®3s23p°, evd 1o T Oa
éxer Soun 1s22s22p®3s23p3. Eme1dn 1o A oynuatiler o o&eidio AO, &xet ap1Ouod
o&eidwong +2. Emopévaog 1o A avikel oty dgbtepn opdda, eved o B oty 181

opdda kot to I' otnv 151 opdda.

B3.(a) H avoloyla mocotitov pe v omoio avtidpodv ot ovcieg esivar
0,1:0,4=1:4, eivon Ko avaroyio GLVTELEGTAOV TG YNUIKNG e&icmonc. Emopuévmg
o ovvtereotng tov NaxXOs4 givan 10 1, tov FeCls kot tov FeCls givan to 4. O
apBuog o&etdmong tov X ota avidpmva givorl: 2+y+4(-2)=0 dpa y=+6. Emeidn
Oa mpémer n cvvolikn avénon tv apBpod ofeidmong( Y ta wvta Fe
OLUVOAIKT avénon elval 4) va 1Go0TOL PE TNV GLUVOAIKT Heimon Tov aplBpav
o&eldmong, mpokvmtetl 0Tl ota Tpowdvta A.O.(X)=12 (ueiwon and +6 og +2).

(B) CH3CHO + 2AgNOs + 3NH3 + H;O — CH3COONH4 + 2Ag| + 2NH4NO;

B4. a—E, oA, y—I,6—A,e—>A.

TA OEMATA ITPOOPIZONTAI I'TA AITIOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHX MONAAAX

E_3.X)30(c)

XEATAA:2ATIOS




I OMOZIIONAIA EKITATAEYTIKQN ®PONTIETQN EAAAAOX (O.E.®.E.) - EITANAAHIITIKA @EMATA

mefl = EITANAAHIITIKA @GEMATA 2022 E 3.X)30(a)
[ E| B’ ®AZH -
OEMAT
I'1:
A: CH,OCH;3 B: CH.Ct CH.Ct
| | |
Cc=0 HO-C-CN HO-C-COOH
| | |
CH,OCH3 CH.C?C CH.C(
A: CH.CN E: CH,COOH CH,COONa
| | |
HO-C-COOH HO-C-COOH HO-C-COONa
| | |
CH>CN CH>,COOH CH>,COONa
®: CH,COOCHj3
|
HO-C-COOCHj3
|
CH>COOCH;3

I2.

a. H avtidpaon 1 eivor vrokatdotaong ka1 avtidpaon 2 eival andcmoonc.

B.n=7,85g/78,5 g/mol = 0,1 mol CH3CH(CI)CHj3

(i) CHsCH(CI)CH; + KOH — CH;CH(OH)CH; + KCI

X mol X mol

(ii) CH3

CH(CT)CHs + KOH — CH;CH = CH; + KCI + H,0

w mol w mol
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1o pépog: avtidpd povo 1 aAKoOAN Ko Ba Eyovpe:

CH>CH(OH)CH3; + 41> + 6NaOH — CHI3| + CH3COONa + 5Nal + 5H>O
E mol 3 mOl
2

amd dedopéva oyvet yro. to CHIs: % _ 985

— x =0,05 mol

20 pépog: molvpepiletor povo To aAKEVIO Ko Ba Eyovpe:

|
v CH3CH = CH; — (CH3CH-CH2-)v

W w 1
— mol —-— mol
2 2 v
, o w 1
Amo dedopéva Eyovpe 5T 0,0002 (1)
\

(1)
oyvel Mr moivpuépovg =2100 — 42v=2100 —» v=50 - w = 0,02 mol
Apa 1o apykd piypa tpoidviov mepiéyet X = 0,05 mol CH3:CHOHCH;3

w = 0,02 mol CH3CH = CH;

’ X+w X+wW , ’ ,
TOGOGTO = = =0,71M 70% tov 2-YyA®POTPOTAVIOV HETATPATNKE GE

0,1 0,1

TpoidvTa.

I'3. H aAkooAn givon | 2-fouvtavorn.
A—alkoko ddivpa 1> .

B—SOCl;

I'—>Yoatwko drdivpo NaOH

A—Y datikd ddivua KoCroO7 mapovsio HaSOs.

I4.Y;: 111 = 0,3 RT
Y,: 12 = 0,2 RT
Y;: I3 = 0,1 RT
Y4 114 = 0,2 RT
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To pH tov Y4 dnAadn tov doivpatog HCI Ba avénbel oty mepintmon (iii)
KaBmg 10 d1dAvpa Y3 eitvar vmotovikd o€ oyéon e to Y4 Kot mepiocdtepa popLo
vepoL Ba eeépyovion and to Y3 wpog 1o Y4. Apa Ba avénbel o dykog tov Y4,
Bo pewbel n ovykévrpwon tov HCI dpa kon ) [H3O']. Ondte omd v e€icmwon
pH=- /0 g [H30"] 6a égovue avénon tov pH. Ztnv ovcia £xovpe apainvon Tov
Y4.

OEMA A
Al.’Ecto v =K[A]*[B]*
And v ekpdvnon divovtor: 2v = K-2X[A][B]Y
20 =2%v
x=1
4o =K- [A]*-2¥[B]Y
4o =2%v
Y=2
a. vopoc tayvrac: v =K[A][B]?
B. Eivon 2ng tdEng wg mpog 10 B ko suvoiikt| 3ng tdéng
v. Etvat moAdmAokn S10TL €0V NTaV OMAN EMPETE VOl £XEL TOV VOLO TOYVTNTOC:
v = K[A]'[B]? k411 mov dev anodeiydnke meipopatid.
0. 10 otdowo (apyo) A+2B—E
20 otaowo (ypyopo) E+ B —T } mdavos pmyaviouts
SUVOMKN: A+3B—-T

A2.0. mol SOs3(g) + NO(g) —— SOx(g) + NOx(g) Kc=1/16

woppomia: 0,2—x  0,2-x X X

x*/v? 1
Kc: WZE = X=0,04m01
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Apa otV wooppomia vrdpyovv: 0,16 mol SOz
0,16 mol NO
0,04 mol SO,
0,04 mol NO

B. Adyo g apyng Le Chatelier, n tpocOnkn SO2 petatonilel v wcoppomio

aplotepd Kat dpa n avEnon g Beppokpaciog TPEmeL va TNV LETATOTICEL dEEIN

(MOOTE VO NV HETATOTIOTEL 1 apyIkT] 1ooppomia. Ouwg copemva pe v apyn Le

Chatelier n avénom g Bepuokpaciog evvoet v evddbepun avtidpoacn. Apa

poc M e etvan evooBepun.

A3. T o dtddvpa HA éxovpe:
(M) HA + H, O —— A"+ H;0"

1Gop 0,1 —x X X

2
pH=3 = x=[H:0"]=10°M. Apa Ka=2 = Ka=10"
C

dwBétoope 0,01 mol HA
0,01 mol HB
0,02 mol NaOH (n= m/Mr = 0,8/40=0,02 mol)
HA + NaOH — NaA + H,O
TEA. - - 0,01 mol

HB + NaOH — NaB + H,O
- - 0,01 mol
210 TeA1K6 odivua V =0,1L, VILAPYOLV:

[NaA]=0,1 M, [NaB]=0,1 M

NaA — A"+ Na* NaB— Na" + B-
TeENL - 0,1 0,1M 0,1 0,1M
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M) A +H,O —— HA+OH" EKI:

wop 0,1 —x X X [OH] = (xtw) M

M) B +H,0O —— HB + OH-
wop. 0,1-w - w w

X(X + W)

Ko A" = =107 = x-(x+w) =101 (1)

b

Ko B = YOIW — 0,109 = wixtw)=9-1010 (2)

2

1+2 = (x+tw)?=10-10" = x+w =[OH]=10* M
Apa POH=4,5 xor pH=9,5.

A4. And 1o Srdivpa HI' éotm 611 ypnoyomotovpe Vi L kot amd to Nal' Va L.

Bpiokovpue véeg cuykevIpOOELC:

0,1V 0,5,
=——— KOl Oy = .
Vi), iV,

Crr Apod 10 dbddvpo  eivon

epapuolovue v eEicmwon Henderson:

c c
-5 _
[0 =K, =107 =107 =% = =Choon

CBaong Caong
1 .
Apa 0.1V _ 0> V2:>V1=5-V2(1)
Vith, W+l

Aivetan otu V +V, =1,2L(2)
(D,2) =V, =1L xar V,=0,2L.

pLOOTIKO
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AS. a. O1 dovo Pdaoeigc CH3NHz koau CeHsNH2, dwapépovv petald tovg 6Tovg
vrokatdotateg CHs- kar CeHs- avtiotorya. O vrokoatactdtng CHs- onpovpyset
+1 emaywywo eovopevo, evad o vrokataotdtng CsHs- dnovpyet -1 emaymykd
eovopevo. Avto éxel cav ovvénela 1 Bdon CH3NH:2 va elval ioyvpotepn amd
v PBaon CeHsNHz. Aniaon m Paon CH3NH: €yer peyadvtepn tdom va

npocAoupavel tpmtovio and v Paon CsHsNHo.

B. HA + H, O — A + H;0"

[H,0'[A]

(1), emewdn o deiktng HA éxer to 1010 moc0GTO
[HA]

Ka (HA) =

LETATPOTNG TNV Pacikn TOL HopPn A kot 6T 0V0 SIHADULOTO, GUUTEPATIVOVUE

OTL 0 AdYOC etvan 1010¢ ko ota dvo daddpato. Etor, n [H3O'] kot ota d0o

drdvpata 6mmg mpokvmtel amd v oxéon (1) eivon idwa, dpa ko n [OH] ota
dvo doAvpoTa gtvor io1a.

CH3;NH;+ H,O —— CH;3NH; "+ OH-

C1-X X X
H.NH . OH 2
K, (c ) =ML NOR )
‘ [CH NH ] o —x
C¢HsNH; + HO —— C¢HsNH3 "+ OH-
C2-y v A4
H NH.OH " 2
K, (C, ity = SN WO N W7o
[C.H NH,) C—VY

A@ob 1 [OH] ota dvo dadvpata sivor id10 = x=y(4)

Atveton c1<cz (5)

Amnd (2),(3),(4),(5) = K, (CHA,NH,)>K ,(C A NH ,) oty id10 Oeppokpacia.
Apa n Bdon CH3NH: givat ioyvpdtepn g fdong CsHsNH> .

Evyopoacte emroyia!
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