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a. To 7N &yel o meprosoTEPO LLOVIPN NAEKTPOVIOL

B. To wvta 7N* ko 11Na* eivon 1ooniextpovioxd (éxovv 10 niektpovia). To 11Na
EMELON £XEL MEPLGGOTEPQ TPOTOVIO, GTOV TLPTVA TOV, EAKEL IGYVPATEPA TOL NAEKTPOHVIOL
TOV K1 £TG1 0moKTd, PkpdTepo péyedog amd to 7N .

v. To vatplo €xet v WKpOTEPN TIWN| EVEPYEWNS TPDOTOL OVIIGUOV, HETA givor O
dvBpakag Kot TV HEYOADTEPT TN EVEPYELNS TPMOTOV WOVIIGHOD €XEL TO 0ELYOVO.
Aniadr Na<C<O.

0. Noa xotatdéete wg mpog Vv 1oy Tovg Ta emdpeva o&€a : CHa, NH3, H2O won HoSe.
Me Bdaon v niektpoviakn tovg doun ta dtopa C, N, O Bpickovtar oty dedtepm
nepiodo kar otig opdodeg 141, 157, 16", avtictoyo. To dtopo tov Se avhkel oty 4"

nepiodo kot oty 16" opdda. Aeov ta dropa C, N, O Bpickovtar oty id1a mepiodo 1
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w0Y0¢ TV o&émv kabopileTon amo ™V NAEKTPAPYNTIKOTNTO AVTOV TOV atOpwv. To
NAEKTPOPYNTIKOTEPO ATOpO OV eivan To O oynuoatilel To 16xLPOTEPO 0EL LE TO GTOUO
tov H ka1 0o C oynuarilel to acBevéotepo 0&D.

Apa woyder CHa< NH3< H2O.

2t ovvérela ovykpivo v woyxd tov o&émv H2O kot HaSe. Ta dropo O ko Se,

avNKovuv otV 1010 opdda 16" Kol g SopPOPETIKN T !z 00. Apa 1 w6oy0¢ TV 0EEMV

Kol 0eGLOVG L VOPOYOVOL, dpa dtodveTon gvkoha oto H2O (upeyddn odwAvtotnta).

Anhadn n NH3 gpoaviCer peyorvtepn swivtotta oto HoO, o€ oyéon pe to CHa.

B2.
Atvovton o1 TopaKdTe TANPoPopieg TOL APOPOVV TIG 0pyavikEg evioelg A,B,I" kot A.

A——> CH;0H
B——> CH;CH,CH=0
I'— CH;CH,OH

A—> HC=CH
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B3.

a. H avtiotpoen avtiopaon I'—> A+B, éxet pkpotepn Eq and v apyn avtidpaon,

kaOd¢ avtictoyel oty petaforn (1) tov dayplppatog, mov eival LKPOTEPN Amd TNV

petafoin (3) tov dwypaupatog, tov avtictolyel oty Ea g avtiopaong A+B—— T

B. H mapovcio tov xoataAvtn pewwver v evépyewn gvepyomoinong Ea ki €tol Oa

v. AtB  ——> T (opyn avtidpoon) kot
(otadiwv) pe v TpocOnKn TOV KaTtaAvTn

A+K ——> AK (ypnyopn avtiopa:

A+B ——> T (ovvoAwn avri
omov, K elval o xoataAvn op

OVHE ONANON OTL O KOTOAVTNG KOTOVOADVETOL

0TO TPMOTO CTAOIO VIO, oYRRQTIoOEL éva eVOAUECO KL aVAYEVVATOL GTO OEVTEPO.
SVVETMG, LOVO oL KPT TocOTNTO KATOADTY eivon oapaitnTn yio T OpAacn ovTy.
B4.
a. RCOOH + RN RCOO" + RNH;™.
B. Ano ) OYKOUETPNONG 7OV divoviol UmopoVuE vo. Bpovue v

Ka tov RCOOH «at v Ky tg RNH2 w¢ e&nc:
[Tapatnpod

01l og KaOe KaumoAn divetar to pH mov avtiotoyyel, dtav £yel

npootedel 0 LGOC OYKOC amd TOV AmotoHUEVO GYKO TOVL TPOTLTOV JLOAVUOTOG
Yo Vo @TACOVE GTO 160d0VvVapo onueio g oykouétpnons. 'Etol, 6e avtd 1o

onueio kdéBe oykouérpnong vmapyer pvOuoTIKO OdAvue Kol 1oyvel OTL

Cotgoc—Cpaone = pPH=pKa, oOppwva pe v egicwon Henderson kot Hasselbalch.

Apa yia to RCOOH and v mpdtn oykopetpnon npokvntel pH=pK.,=5 =

K.=107,

INo to RNH3" amd v dedtepn oykopétpnon mpokvmter pH=pK.=10 =

K.=10""= Kp=10" (y1a. tqv péon RNH>).
RCOOH + RNH, —— RCOO" + RNH3".
0,02mol  0,02mol
0,02mol  0,02mol

0 0 0,02mol  0,02mol
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RCOO- + HO —— RCOOH + OH- Kot RNH;" + HHO —— RNH:, +

H;O"
Ene1don ot apyikég ovykevipmoelg tov 16vtov givar ioeg, 8o cuykpivovue Tig
Ki(RNH3") ko Kp5(RCOO™) 10V 16vTov.
K (RNH39)=10"1 kou Ko(RCOO™ )=Kw/K.=10"1%/10=10".

Ao Ky(RCOO™ )> K(RNH3") = [OH ]>[H30"] = Baocko diddvpa
Apa pH>7 ot006 25 ° C. X®oto 7o (iii).

OEMA I

It -

AH, = -60 KJ

[Towa 1| ot 1G TOPAKAT® EMAOYEC EIVOL GOGTY 1] GOGTEG;
D A A, AHe=-10KJ

) I —— B, AHs=+90KJ

amy A ——— I, AH4&=+20KJ

Amd tov Beppoynpiko kokio ABAT'A poxintet:

AH+AH2-AH3- AH4=0 = AH4=50-60-30=-40KJ.
Amd tov Beppoynpikd kokio ABAA mpoxvntet:
AH1+AH2-AHs=0 = AH¢=50-60=-10KJ.

Amd tov Oeppoynuikd kokho ABI'A mpoxdntet:
AH-AHs-AH4=0 = AHs=50+40=90KJ.

Apa ocmotad givor o (I) kou (II).
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I2.
mol 2A(g) + B(g) — 2I(g)
Apywcd y 4
Metafoin -2X X 2x
Tehka y-2X 4-x %\
A\ D
V7

210 TéA0G NG avtidopaong Exovpe yio to I

Cr =

. Otav n evépye moinong elvor peyddn toéte oty oo Beppoxpacio

TOPOVV VO,  EEMEPACOLY  TO  QPAYUO NG  EVEPYELNG
evepyomoinons. 'E1ol, 0 aplBudg Tov amoTteEAECUOTIKOV GUYKPOVLGE®MV YIVETOL

UIKPOTEPOG KOl GLUVETMC 1 TOYVTNTO LELDVETOL.

‘Etol ovumepaivovpe 01t amd to 0VO GTAOL GTO. OTOiNL TPOYUOTOTOLEITON ™)
avtidopaon to PBpadvtepo otado givar to mpmdTo KaTd cepd: A(g) + B(g) —
AB(g) apov &xet peyaddtepn evépyela vepyomoinong o€ GEGN LE TO dEVTEPO.
O vopog ™¢ tayvrog kabopiletar and to Ppadvtepo avtd cTddo omodTe o

givou:
v = k[A][B]

H tun kon ot povadeg ¢ k vroroyilovror amd oyxéon (1):

M
v 1,6-1072 S L16- 1072 1

=T BT 0D 08 MM 8102 M-s

0,2-
mol-s
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3.
a. 5K>SOs5+ 2KMnOg4 + 3H2SO4—— 6K2SO4 + 2MnSO4 + 3H0.
K>SOs;+ 2KMnO4 + 2KOH—— K32SO4+ 2KoMnO4 + HoO.

B. Bpiokovpe v avoroyio moles KoSO3 ko KMnOyg,, pe v omoia avtidpovv

TANP®G 01 OVO OLGIEG KOTO TNV OYKOUETPTOT).
n(K2S03)=cV=0,25-0,03=0,0075mol.
n(KMnO4)=cV=0,3-0,05=0,015mol.

n(K2S03): n(KMnO4)=1:2 = avtt

Apa n avtiopaon éywe o f om ardlov.

devtepn ymukn e€iocmon.

4. Ag@ob 10 piypo eivarisopopiokd Kade aikooAn eivar 0,Imol. And v pala

TOL HYHOTOG TTOVL € 8g TPOKLTTEL:

14,8= m; + mz 4,8=0, 1+ 0,IMn=....= v+k=8.

210 1° uép €1c mov yivovtal givat:

CvHay — CyH2y+1Cl + SOz + HC1
C«H2+10H 1 SOCl, —— CiHak+1Cl + SOz + HCI1
21 ovvéyela pe mpooHnkn Mg:

CHzy+1Cl + Mg —— C,Hzv+1MgCl

CiH2+1Cl + Mg —— CiHawr1MgCl

Me vopoIvon mpokdntel 1o id10 aikavio (I) = v=k=4.
CvH2y+1MgCl + H2O—— C,Hav+2 + Mg(OH)CL
CiH2+1MgCl + H0O —— C«Hawi2 + Mg(OH)CI.

Emne1on to devtepo uépog divel TV 100POpPUIKT avTIOPACT) GLUTEPAIVOVUE OTL
N uo aAkoOAn givon p 2-fovtavorn. Emopévaog n GAAN aAkodin Ba eivar n 1-

Bovtavoin yia va mpokvmtel 6to 1° puépog tehkd 1 idwa Eveoon I

CH;CH2CH(OH)CH; + 41> + 6NaOH—— CH3;CH>COONa + CHI; + 5Nal + SH»O.

0,05mol 0,05mol
m(CHI3)=n-Mr=0,05-394g=19,7¢ CHI:.
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Ot cvvtokTiKol TOTOL TOV AAKOOAMV A Kot B sivat:
CH3;CH>CH(OH)CH3 xou CH3CH2CH>,CH,OH

F—) CH3CH2CH2CH3
A—) CHI3.

OEMA A

Al. %
A—— CH,=CH,
B—— CH;CH,Br
I'— CH;CH,MgBr

A——> CH;CH=0

E—— CH;CH,CH(ONgB

Z—— CH;CH,CH(O

A—— CH}CH,COOH

A2.
a.
AoV 1oybovv o1 Tpoceyyicelc, 1oyvel | oxéon Henderson — Hasselbach:
pH =pK, +logc—ﬂ Eivor coz = cp = 0,2M ondte logc—ﬂ=log1=0
Cof Co§
pK,=pH=5 < K.~107
B.

‘Ecto 611 tpocBétovpe VL H2O.

To ddlvpa mov wpokvmtet Ba xel dyko Vi + V 1m,0) = V2 Kol 01 GUYKEVIP®-
OEIC TV GLOTATIKMV TOV PLOUGTIKOD GTO apat®pUEVO dtdAvua, sivat:
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N 4 ) 4
CH;COOH: ¢, = "; L xo CH3COOK: ¢, =-2-

To CH3COOK duotator ¢ eEnc:
mol/L ‘CH3COOK — CH;COO" + K*
Apykd

c’p - -

TEMKA 0 C, c

To CH3COOH 1ovrtileton o¢ €€nc:

mol/L | CH;COOH + H;COO" + H3;0°

Apyka C ot % c’p -
MetafoAn ) v
1GoppoTiaL cptvy \

o5

O Babpog wvticpod tov CH3;COOH oto apatwpévo divpo eivat: «, -
C o
(1) 6mov y=[H30"]>=10"M.

Atveton 6Tt 02 = 3 o omdte op=1,5-10"*
And v (1) mpokvmtel: y= ¢’z 02 < 107 =¢'o:'1,5:10% < ¢’oz = 1/15
Adym ™¢ apaimong, Ba woydet yia ) cvykévipwon tov CH3COOH:

o 2l oy GV 0,2:0,05
oé V2 2 c l

o& i
15
Vi+V (H0) =V, < V (H0) =V,- V=150 -50 < V (H20) = 100mL .

& V2=0,15L {| 150mL
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To pvOotko dtdivpa teptéyet CH3COOH ka1 CH3COOK pe aptBpd mol @ m

=c¢'V=0,2mol/L- 1L = 0,2 mol and k40 cvoTaTIKO TOV

‘Eoto npochHétovpe o mol KOH, ondte mpaypatonoteitor ynukn avtidpaon pe

TIG TOPOKATO OPYIKES TOGOTNTEG:

mol ‘CH3COOH + KOH — Cch%t)K + H,0

Apyka ‘ 0,2 Q)
To pH tov pvOBuiotikov sivon ico pe 5 ko
avénbel Katd po povéda, omodTe TO TEMKO. O
1" epinTon
Av ®=0,2mol 1o dtdhvpa CH3CO
CH;COO" napdyet OH. pH>7-amoppintetal.
2" nepintmon

Av ® > 0,2mol to o1
Ko .oyvpn Paon K

oppinteTar.

Apa woyveLm <

1 3COOH + KOH — CH;COOK + H0
Apxﬁiﬁﬂ\ 0,2 Q) 0,2
MetafoAn - - ®
TEMKA 0,2-m 0 0,2+®

[Tpoxvnter puOuictikd CH3COOH kot CH3COOK ko Oa éxer pH=6.

O 6yxog Tov TEMKOD draAvpartog eivar icog pe 1 L.

I'a o CH3COOH: ¢,.=0,2-0 mTol I'a o CH3COOK: ¢, =0,2+®

mol

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

YXEAIAA:9AIIO12




Ol

OMOZXIIONAIA EKITATAEYTIKQN ®PONTIZETQN EAAAAOX (O.E.®.E.) - EHANAAHIITIKA OEMATA

EITANAAHIITIKA OEMATA 2023 E 3.X230(a)

B" ®AXH

A3.

To CH3COOK oduotator wg eéng:
mol/L ‘CHaCOOK — CH;COO" + K*
Apyikad

Cp - -

TEMKA 0

cp cp
To CH3COOH 1ovrtileton o¢ €€nc: \\ ?
mol/L | CH;:COOH + H:O —‘% © + H30"
Apyka Cot & Cp -

MetafoAn -X X X

1GOppoTiaL Cot - X cpt X X

AoV oydovv ot p yy yoer | oyéon Henderson — Hasselbach:

= PK, +log -2 “ & logl0=log—~ =10
pH=pK, +log < 6=5 og;@ ogl0= og; < ¢, =10c, <

b

< 0,24+o < 0,210 =2-100 < 11lo=1,8 < o)=11ig

mol

n(CaCOs3)=m/Mr=0, 1 mol.
CaCOs(s) = CaO(s) + CO2(g)

0,1mol
-X X X
0,1-x X X

K, =0,01 mol/L=[C0,]=0,01M = x/1=0,01 = x=0,01.

a=i=0’01=
0,1 0,1

0,1.
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B. Me mv mpocOnikn He, pe otabepd tov Oyko kor tnv Oeppoxpacio, Oev

petafdrreTon Kavelg amd tovg mapdyovieg mov emmpedlovv v 0&om ynuUkng

ooppomioc. AnAadr Ol GLYKEVIPAOGES TWV OLGLOV 7OV GULUUETEXOLV CTINV

esoppomia, N Bepuokpacio K1 1 miESN TOL GLOTHRATOS (TOL 160VTAL LOVO LE TNV

nieon tov COz), pévoovv otabepd. 'Etot, dev petafdiieron ovte 10 mTPAKTIKO, OVTE

10 Bewpntikd mocod tov CaCOs; k1t o Pabuog onaong tov CaCOs pével

CaCO;(s) == CaO(s) + COx(g)

. ﬂpOLK’ClKO
otafepog (o = ).
Bempntiko
y.
0,1mol %
-® ©

K,

Telkd etvar y=0,05 ko1 ®=0,06.

o 006
o =
01 0,1

=0,01M=> ©-y/1=0,01 = ©-y=0,01

= =1=Qy)*=0,01=y =0,05

COa(g) —— 2CO(g)

2y(mol)

O véog Pabuog dibdomaong tov CaCOsz mapatnpodue 0Tt avENONKe onUavVTIKA

oe oyxéon ue tov apyikd Pabud didomaong ywati: H mocodtta tov avBpoxa

ypoeitn mov tpootédnke oto doyeio, aviédpace pe to CO2 mov &iye mapayDet

oamd v odomact tov CaCOs ki €161 1 Béom 1ooppomiag petatoniotnke de&id

Kt avénnke o Pabudc odbdomaong(avénnke to mpakTikd TOGH, EVHO TO

BewpnTikd mocd tov CaCOs, mapépeve 6tabepod).
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0. Emeidn n Oeppokpacia mapapével otabepn ki ot dvo otabepéc 1coppomiag Oa

napapeivouv otabepéc.

K. =0,01 mol/L =[CO,]=K;=cto0epn.

& =tmoiL= & =1 _ oo ([C V' [cO1= KT A, =oratiom

[CO,]

Telkd o1 cuykevipwoelg Tov agpiov CO kat napopeivovv otabepéc,

omm¢ amodeiape mapanave. ‘Etol, mpokdntet:

nieon 610 00yEio TeMKE 00 Tapapel

=otabept). ANraon N

€PN KL N TPOTAOT VAL COGTI.
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