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%TE!EL EXEL TOL TEPLOCOTEPQL LOVIIPN n%@a.
16vta 7N* kot (Na® eivor 4 @Ksmpovuma (éxovv 10 miektpovia). To 11Na*
emedN €xel mePocOTEPU TPDTE OV TUPMVO TOV, EAKEL IGYVPOTEPO. TO NAEKTPOVIQ

TOV Kl £TC1 ATOKTO UIKPE g0oc amd 1o TN .

‘o

v. To vatpo €xel t €PN TN EVEPYELNG TPAOTOV 1OVTIGUOV, HETE eivon O
GvBpaxag Kot VTEPN TN EVEPYELNG TPOTOV WOVTIIGHOD €YEL TO 0ELYOVO.
Aniadr Na<C<O.

0. No katatdéete og mpog v 1)L Tovus ta emdpeva o&ea : CHa, NH3, H2O ko HaSe.
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 woyver CH4< NH3< H>O. . @

N
X ovvéyela ovykpivo v 1oyd tov oféwv H,O kar HaSe. 1@

avNKovuv otnV 101 opdoda 16" kol og dopopeTikn TEPi0d0. Y

wee O ko Se,

YOG TV 0EEMV

H>0 xon HaSe, xaBopileton amo v atopukn oktiva o tovatopwv. To Se €yet

HEYOADTEPN ATOUIKY akTiva ard to O, dpa csx’nuocrxA Bgvéotepoug 0eGHOVG LE TO

dropo H k1 €11 o1 Bhoelg amoomovy mo eHkoA " Apa to HaSe givat ioyvpotepo

o&¥ amo6 to H20. %
i\

Zvvolkd woyvet: CHy< NH3< H20< Hx e.>
. , 5 N\ , ro ,
€. H 616ivon pog ovsiog 6° éva dokitn) € €VETOL LE TO OKEMTIKO, OTL. 1 1GY0E TOV

SlAvpévng ovoiag- o q@g ovaiag. ‘Etot K(X’I:OLMLWOUH@

SLOLOPLOK®Y SVVAUE®DY TOV o VIOl HETOED TG OLALUEY cl0¢ Kol TOL
oAbt vepPaiver TT]WI oVTOV TOV HOoplov Ot - “OlADT Ko

opota d1AvoOLVV

opow. O SAVT etvon t0 H20O, elvar dimoro é@# oynuotilel 0eGHOVG
VOpPOYOVOL e &QV popiov tov. To CHs givon i-oi HOP1o KoL 0V dloAVETAL

0T0 VEPO é@% dwivtomta). AvtiBeta n @
0

1 0imolo poplo ko oynuatiCet

Kol | VG OPOYOVOL, Apa. SI(XXI')ST(XI%Z oto H,O (peyddn dswivtdémta).
- —
Xedn m'NH3 epooviCer peyoldtepn @ nta oto H20, o€ oyeon pe 1o CHa.

&5 ~

Aivovtot o1 TopaKaTm n%pia OV APOPOVV TIG 0PYaVIKES evacels A,B,I" kar A.

A—— CH3;0H
B——> CH;CH,C
I'—> CH;CH,

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 daypdppatog, mov gival uth()rspn and v

/A

B. H mapovcio Tov KoTtoADTN UEWDVEL TNV EVEPYEWDL EVEPYOTOT Ea Kt étor Oa
petwbovv 1o (1) kar to (3). Agv Ba petafAndei to (2), ywrl %@ el otv AH ¢

petaforn (3) Tov drypapupaTogs, Tov avtictolyel oty Ea g ownéipacm A

avTidopaong mov dgv ennpedleTon amd TNV TOPOLGIN KATUA

(otadiwv) pe v Tpocdnkn Tov Kataivtn K:

Z.
v. AtB  ——> T (opyn avtidpoon) kot aKok&@kamxowwué ovo Pnudtov

A+K ——> AK (ypnyopn avtidopaot) Ko X
AK+B —— T+K (ypryopn avtidpa i é\

A+B ——> T (ocvvoAin avtiop @ M

omov, K elvar o xoataAvc. [opa Uua 8117»0(811 0Tl 0 KOL’I:OLM)’U]Q aAdveTon

0TO TPOTO GTAOI0 Yo Vol csx Tioel éva, EVOLIUECO Kl OVOYEVVE devTepO.
Youvenmc, HoOvo Lo pmcpn nocso aw?wm etvan amapaitnt 8 jon o).

B4.
0. RCOOH + RN @ RCOO" + RNH3".

B. And tg xa OYKOUETPNONG TOL divov ‘ povpe va Ppodue v
Ka tov ou ™mv Ky g RNH> o¢ &énc:
[Tap Vue 011 6e kGBe KoumOAN dlvetarto pH mov avtictoyel, otav £xet

0 Wodg OYKOG 0md TOV OIEHTOVUEVO OYKO TOL TPOTLTOL SLUADUATOS

T
VO QTAGOVE GTO 1(5080vauo c g oykopétpnone. ‘Etol, 6g avtd 1o
@ elo KdOe oyKouarpncm 81 pveumu«') OldAvpo Ko oyvel OTL
ttoc=Cpione = pH=pKa, © € rnv elowomn Henderson kou Hasselbalch.
Apa yio to RCOOH gﬁ} TpOTN oyKoperpnomn mpokvntel pH=pK.=5 =
K.=107.

o to RNH3" SSDrapn oykopétpnon mpoxkvnter pH=pK.=10 =
K.=10""= K y10. TV Béon RNH>).
RCOOH + RNH;»——> RCOO" + RNH;3".
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;0"

Ene1dn ot apycég ovykevipwoelg tov dvtov givor ioec, Ba ovy

Ki(RNH3") ko Kp5(RCOO™) 10V 16vTov.

Aob Kp(RCOO™ )> K,(RNH3") = [OH]>[H30"]= Bacikd
Apa pH>7 ot006 25 ° C. X®oto 7o (iii).

R
L &
®%

4

@U pe Tig

N\
K(RNH;")=10"° ka1 Ky(RCOO" )=K/K:=10"14/10-=10". Q
eXopo

4. AHI=+50K @\ @%@

. 7B
AL

AH, = -60 KJ
y ~.AHs @
' =+
!& 30 KJ . A | ®
, , Y,
ITotwo ©y ot TIC TOPOKAT® EMAOYEC £

D A, AHe=-10KJ L
—
( ){H@_. B, AHs=+90 %
)" A — T, AHs=+20KJ
@té Tov Beppoynpikd kokio ABAT'A zpoximtet:
=50-

TN 1 COOTEG;

AH1+AH>-AH3- AH4=0 A 60-30=-40KJ.

Amd tov Beppoyn ABAA mpoximteL:
He=50-60=-10KJ.

Amd tov Oeppoynuikd kokho ABI'A mpoxdntet:
AH1-AHs5-AH4=0 = AHs=50+40=90KJ.

Apa ocmotad givor o (I) kou (II).
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2.
mol 2A(g) + B(g) — 2I(g)
Apycd y 4 @
MetaBoln -2x X 2x @
Tehkd y2x 4= 2x

S%
210 TéA0G NG avtidopaong Exovpe ywo to I &\

PP 2
CF_V$0'2_10:2x_2$x§) %V
S\

Yvumepaivovpe Aowmodv 0Tl T0 @ KOVIAV GE TEPICGELN KO npa@ oA
oe éAleppa. Apa Bo woydet: /,
R PR @ 1}@
y—2x@y=2x:>y:2-1:>y 0
.

B. Otav n evépyet pyonoincmg elvor peyddn 1ot 01 Beppokpacio
&Tcopof)v va  Eemepdoouv \?‘?§ dypo NG EVEPYELNG
TIK

Myotepa uQ%
svspyo@ ‘Eto1, 0 apBuog tov am@

HIKPOTE 0L GLVETMOG 1 TAYOTNTO LEIDVETOL

MOV GLYKPOVGE®MV YIVETOL

—

—
%@ VUTEPAIVOLLE OTL OO TO ddlo oToL Omolo. TPAYUATOTOLEITOL M
iOpaon 10 Ppadvtepo oTddio|lgivarl To TPOTO Katd oepd: A(g) + B(g) —
0 €

YELO EVEPYOTOINGNG GE GYE0T LLE TO OEVTEPO.

AB(g) apov £xetl peyol
O vopog ¢ mxﬁ@%%pi@srm and to Ppadvtepo avtd 6Tdo0 omoTE Oat

elvou: @
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.

TANP®G 01 OVO OLGIEG KOTO TNV OYKOUETPTOT).

n(K>S03)=cV=0,25-0,03=0,0075mol. éj

S
n(KMnO4)=cV=0,3-0,05=0,015mol. &\V
devTepn Nk e€lowon.
ov.

n(K>S03): n(KMnO4)=1:2 = 0(\/11(5101)(8%>
Apa n avtiopaon éywve o€ faoiko @ \%
=

O

B. Bpiokovpe v avoaroyio moles KoSO3; ko KMnOy p@@

ola. avtidpovv

|

%

r4. A¢@ob 10 piypo eivon tcouo@:a@s aAKOOAN €ivat O,l%ﬁi@mv uélo

14,8=m; + my= 14,8 (M r1+0,IMn=....= v+k=8.

TOL piyportog mwov sivan 14,8g mpokvntel:

210 1° uépog ot doelg mov yivovron ivat:
CyHav+1OH +SOCh —— CyHay+1Cl + SO; + H \

CiHox+ %OClz —> CHowr1Cl+ S

ET%% ue mpooOHnkn Mg: —

{i@? \é?1+ Mg —> QHzmMg@
@ 2+1C1 + Mg —— CHat

Me vopoAvon TpokHTTEL kévio (I') = v=k=4.

CvH2y+1MgCl + H2O éj w+2 + Mg(OH)CI.
CHawr1MgCl + CiHaer2 + Mg(OH)CL.

£p0g divel TNV 10O0POPUIKT AVTIOPACT) GLUTEPAIVOVUE OTL

N U aAkoOAn givon 1 2-fovtavorn. Emopévaog n dAAN 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 E— CH3CH2CH2CH3 @
\\

A—) CHI3.

@)
A——> CH,=CH, &@

B—)CH3CH2BI"

I'—> CH;CH>MgBr a >§
DN\

A—— CH;CH=0 Q

%

a
@(po{) 1GYVOVV Ol npocayy@%%n n oxéon Henderson — Hasselbach:

c c
pH=pK, +log—£ tvai| ¢se = cp = 0,2M omdte log—--=log1=0

Cor

pK, = pH=5

‘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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CH3;COOH: ¢, = "; - xor CH;COOK: ¢, =2

To CH3COOK duotator ¢ eEnc:

Apykd

c’p - %
0 , ,

To CH3COOH 1ovrtileton o¢ €€nc:

TEMKA

mol/L ‘CH3COOK — CH;COO- + K* Q\

mol/L | CH;:COOH + H:O CH;COO" + H30"

Apyka Clog M\)

MetafoAn -y

1GoppoTiaL Cloc -V

To pH tov pv@uw@@swﬁkﬁ@nm Kol gtvon 160 (@
0 %ﬁvm: a

O Pabuodg 1ov vrov CH3COOH o710 apykod o
\,
H;

x=[

@M Ko coz = 0,2M. Apa
il viiopov tov CH3COO

Seov y=[H30"]2 =10°M.

@varm ot a2 =3 a1 omdte %0‘4

% wwpévo dtddvpa elvat: =¥
c

T

X
=— 0TTtoVv

Cor

og

And v (1) mpokvmTet: oertty & 10° =¢'0e'1,5:10% < ¢'oe = 1/15
Adym ™¢ apaimon %ﬁl yw TN ovykévipmon tov CH3COOH:

Coe V) ¥ _0,2-0,05

A < V=0,15L 1} 150mL
I/2 Co.f

C0§:

1
15

Vi+V (H0)=V: < V (H0) =V2-V, =150 -50 < V (H20) =100mL .
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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 npocHétovpe @ mol KOH, ondte mpaypatomoteiton ymuuk cm pe

TG TOPOUKATO OPYIKES TOGOTNTEG: %

‘CHaCOOH + KOH — CH;COOK

Apyka ‘ 0,2 Q) &
To pH tov pvBuietikov eivon ico pe 5 kou pe r% nmkn Paonc KOH 6a

avénbel Katd po povéda, omodTe TO TEAMKO Ol
1" epinTon

el pH=6.

Av ®=0,2mol 1o dtdhvpa CH3COOK n@%@ma Ba elvan B(XGLKO QoL TO

CH;COO" napdyet OH. pH>7 amo

kot .oyvpn faon KOH. pH> ppinteTal.

2" wepintmon O
Av © > 0,2mol 10 didlvpa @z KOTTEL B TEPLEYEL smoig 3COOK

'\\\J
Apa woyvet o <0 Q@I

mol &HzCOOH + KOH — K + H;0O

\&% 0,2

€ A - - %\@ ®
—
%\ TEMKE @ 0,2+®

—
@bm@mst pvOotikod C @1 CH3COOK o Ba éxer pH=6.
T

O 6yxog ToL TEMKOD O1 %l% o¢ etvor toog pe 1 L.
I'a to CH3COOH: — Tw 1o CH3COOK: ¢, =0,2+ @

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

Apyd Cp - -

To CH3COOH 1ovrtileton o¢ €€nc:

TEMKA

mol/L | CH;:COOH + H, 0 — 3 © + H30"

Apyka Cot Cp -
MetafoAn -X X X
1GOppoTiaL Cot - X N <> cpt X

@

AoV 1obovv o1 Tpoceyyicet Vel N oxéomn Henderson — Hasse

pH=pK, +log— @Qlog— < logl0=log— :1 Cpe &
5% Coc

< 0,240 =2-100 @11&@0)—

aCO3)=m/Mr=0, 1 mol. %/@
CaCOs(s) = CaO(s) %@g
0,1mol
. 24

0,1-x X X

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

a=l= ,01
,1 ,1

=0,1.
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B. Me

v mpocOnkn He, pe otabepd tov Oyko ko v Oeppokpoacio, dgv

petafdrreTon Kavelg amd tovg mapdyovieg mov emmpedlovv v 0&om ynuUkng
16oppoTiag. AnAadi] Ol GULYKEVIPAGEL; TOV OLGLMV 7OV GULU vV otV
ooppomia, n Beppokpacio Kt 1 wESN TOV GLOTNRATOG (TOL 1O @ pe v
nieon tov COz), pévoovv otabepd. 'Etot, dev petafaiieton

TPOKTIKO, OVTE
10 Bewpntikd mocod tov CaCO; k1t o Pabudg dwdom @ CaCOs péver

otabepd

CaC

0,1

-0

TIPOKTIKO

o (o= Oecopmu(o)' &@

03(s) = CaO(s) + CO2(g) @@"‘ COx(g) — ZCO(g)
-

" ® @Q | (jf %

M

0,1-o o- % mol
K, =0,01 mol/ @02] =0,01M = ®-y/1=0,01 :>

{@ 2"’) =1=Qy)’ @%005

—

etvar y=0,05 ko ©=0,0
% © 0,06 _

O véog Pabuog o1d
c€ oYEoM UE TO

ypogitn mov T

ono

O 1 0,1
%&% ov CaCOs3 mapatmpodpe 0Tt awENONKe onuovVTIKA

0 Pabud ddomaong ywri: H mocdtra tov dvBpaka

Onke oto doyeio, aviédpace e to CO2 mov &iye mapoydel

v ddomacmn tov CaCOs ki étol 1 Béom 1ooppomiag petatonictnke deEid

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

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

K =1mol/L= X _(coy K _CO) o=
[CO, ] X,

Telkd o1 ovykevipaoelg Tov agpiov CO kot CO2 @
onm¢ amodeiape mapanave. ‘Etol, tpokdntet: P i
%@1 n

nieon 670 d0)Elo TEMKA 00 Tapapeiver c‘r&

Q©%

O
c —otabepn).
uetvouv ctabepéc,

=otabepr). ANraon N

npoéTaoT EvoLl 6OGTY.
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