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TA=EH: I'' TENIKOY AYKEIOY
IMPOXANATOAIZMOX: OETIKQN XIIO0Y
MA®HMA: XHMEIA

Hpepopnvia: Zapparto
Awapkewo E&étaong: 3 dpe

OEMA A
Al. B A2.
AS.  a.\dBog
OEMA B

B3.

aio (), TomofetnOnKe og vLooTIPAdN
LK1 doun To otoreio A avhKel 6TV
a1 OHAS TOV TEPLOGIKOV TTIVOIKOL.

1M p€yrotn Ty Tov KHPLoL KPavTiKov apldpov

A gepa Kardw&né MG TPOG TNV EVEPYEWD TPAOTOL ovTicpov: I' > A > B
A: 15%25%2p®35%3p°3d %45

: lsz2sz2p63523p64s1

I': 1522522p63sz3p4

To A dev elvar mapapayvntikd a@ov dev mepiExel povipn nAekTpdvia
KaBMG OAeg 01 VTTOGTIRAOES TOV EIVOL GUUTANPOUEVES e NAEKTPOVLAL.

e Me avénon g Bepuokpaciog, copemva pe v apyn Le Chatelier, 1
0éon yMuiKNg woppomiog petatomiletal mpog ta deEld mov givor M
gvd0fepun avtidopoon.
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e Mze peimon tov 6ykov doyeiov, avsdvetat

# 0 m 6éom ymung woppomiog, GOUP
petatomiCeton mpog TV Katevbvvon T
aepimv, dhadn Tpog To aploTePA.

B. H wopmodn (1) avrtiotoyyel oto
oTotyelopneTpiog, Kabdg 1 Hetafoln
elvar SimAdotla o’ 6Tl 6TV KOUTOA
t,.

B4. «.

oAV Tov Oa mEPLE

(PEPOVV OMNUOVTIKG Kl

KAVOTNTA.

0 \ovQuyég Cevyog HNOL/NO,,
Avtd pmopet v pookevooTel

oLYKEVIP®ON TOV 0EE0G AOYm TG (1) Bar givan
0AD KpT, OmOTE TO StAvHe dev Ba £YEl UKOVOTOMNTIKY] PLOMOTIKN

mieon (P) kot apov Anggpipy
pe v apyn Le Chatelier,
DVOVTEL TO. GUVOAKAE mol

2) oto CO Aoym
o1n otV KOUTOAN (2)
§ TNV (POVIKT TtEPi0d0 t; MG

OLVOLLELYVOOVTOG

Y devtepn mepimtowon pe Paon v eElowon Henderson-Hasselbach

mpémeL:

pH:pKa + log(cﬁdcng/ Coééog) = 6=6 + log(cﬁdcng/ Co&éog) = Cﬁdcngz Co&éog (2)
'ET161, 01 GUYKEVIPOGELS TMV GLGTATIKGOV TOL PLOGTIKOV SHADUATOG eivon
ioeg Ko oyetikd VYnAEG (agod apykd Kot To dVO SADUOTO £YOVV

ovykevipooelg 1M), kot 10 pvOoTIKO  ddAvua

IKOVOTTOINTIKY] PUOUIGTIKT] 1KAVOTNTO.

EMOUEVOG  €XEL
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B. Apod ot0 Shvpa mov Bo mpokdyelr pe avapelEn icov dykov, £xet
amokaTaoTo0el HeTaE) TOV AALOV PAIVOUEVEV KL 1) 1GOPPOTTIQL:
HNOz +H20#

ocvumepaivovpe 4t 1o Eva dtdAvpa ival ToV »n gAopa A).
’ r + , -
['a va &govpe peyain [H30 ] kol pikpy [NO;

va gival to (B), mov mepiéyet 1o woyvpd,050 HCIL
HCl + H,0 — H;0"+ CI', HNO, +H
To 0&b owro (HCI) napowat 0TO OLAADLLE ) T

EYOLV- TNV 1010 CLYKEVTP®GN. AdY®
0. NO,', ondTE 1 GLYKEVTIPMOOT| TOVG

eMidPaoNG KOOV 1OVTOG UEUDVOVTD
yivetal ToAD puKpOTEPT).

OEMAT
I'l.

I2.

I'3.

LOTIOLOG EYOVLE ‘« _ . 2T GAAheg OVO Quaheg TOL Eylve
anoxpmuaucuog, mpocOETové mepicoeln Tov dtivpatog KMnOy,/H,SO,4. X
von agpiov (CO, mov mpokarel OO O G
M HCH=0 kot otnv GAAn @udin gival n évoon

I'4. CH3COOH + CVH2V+1OH — CH3COOCVH2V+1 + HzO
Py UKL ® Q)
petaforrn: -x -X X X x<o
1GOoppoOTic: ®-X ®-X X x (mol)
H,O: n="" o x= 3,68 =0,2mol
, 188
mol
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Eotépac B: n=-" e v =228 0 2102 </ 14v+60-102 <> v=3
jk{; M Agégg,
" mol

_ [CH,COOC H,,, |[H,0]

, 4=
“~[CH,COOH][C,H -

OH]

2v+1

povodpoun.
a=2-22_0.6667 1 66.67°
o 0,

B. H anddoon pmopet va
1. Av mpocBécovpe
2. Av amopokpivol
HEGOV.

D Osi:
o&éog 1 akm@wg.
10 vEPO mov TapdyeTaL €10 APVOOTIKOV

nv-Pon

+——= 5 CH3;CH,COOH + 4MnSO, +

+ 2K,SO,4 + 11H,O
+ 3H2804 — 5 CH3COCH3 + 2MIISO4 +

+ K,S0,4 + 8H,O
A givan CH;CH(OH)CHj; kot n B eivar CH;COOCH(CH3),.

5CH;CH(OH)CH; + 2KMnOj
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OEMA A
Al. To HCOONa diictatal og eENg:

mol/l. | HCOONa — HCOO | + Na'
TEMKA 0 1 1

To Na' dev avtidpd pie 10 vepd, apob TPOEPYETOL O 1oYVPY Paon.
To aviov HCOO™ avtidpd pe 1o vepd, apov Tpoipyetal and acdeveg o&p:
mol/L | HCOO™ | + | HO™ |\ L. NHCOOH™ | + | OH

apy LK 1
petafoin
Ieoppomio

S TOWIOVI®OV TOV 81

n3;=c3'V3=1-0,05=0,05 mol
OOH:n;=¢;'V;=0,25-0,2=0,05 mol

mol HCOONa | + | HCI — | HCOOH + NaCl
Py KA 0,05 0,05 0,05

petafoin -0,05 -0,05 0,05 0,05

TEMKA 0 0 0.1 0,05

Ta 6vta tov NaCl dev avtidpovv pe 1o vepo.
H ovyxévipmon tov HCOOH o6to apaiopévo ddivpa oykov 1L, giva:
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c=£: 0,1 mol 0.1 mol
vV o1L L

mol/L |[HCOOH| + | H,0 | _ @cg(\) )? H,0"

apy LK 0,1
petafoln -y v
Icoppomia. | 0,1-y [ ( v W

[HCOO ]-[H0"] _ wA P o

K = = N £J107-0.1

2 (HCOOW = e 00H | Oy 0l 07-01=

=y =107 =10}

Apa [H;01=10"M
pH= -log [H;0"] = -log 10>> =|pH =2.5
A3. @) Avaperyvoovtor Ot M@ OVCLOV OV Og 10p 10 PLOUIOTIKO
odAvpa dykov 1L HTLTEL, Ol GUYKEVIP® MV GLGTATIKAOV TOV,

sivat:
HCOOH: n5 = 0,2:-1=0,2 + 0,2= 0.4 mol

e = Copyicon” )
0 = Crehikod

OV HCOO}]G/(D\Q\\
TeMkd | —0 0.2 0,2

INvetatovtiopdg rc&% H, og e&ng:

mol/L | HCOOH [\¢/| H,0 | _ | HCOO™ |+ |H;0"
apPYIKA 0,1 0,2 ®
HETABOAT -y v v
Icoppomia | 0,1-y 0,20+ vy ]

AoV oyvovV 01 TPOoEYYIGES 6TO PLOUIGTIKO StIAVUA, 1oYVEL Kl 1] GYEOT
Henderson-Hasselbach:

c C (o
pH=pK, +log— = 3=4+log—£ = log—£ =-1
Cot Coz Cot
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C C
=>log—~Z =logl0"' = £ = L

as o 10
=C:=10¢cg = 0,4=0.20 =|w=0,2 mo@

A3. PB) Zto pvOotikd dwwhvpo Oykov 1L
HCOONa: 0,20 = 0,2 - 0,2= 0,04 mo

eptéxovron HCOOH 0.4 mol ko

‘Eotw 611 tpocOétovpe A mol Ca(OH po&avetal n [OH] kot to pH
av&avetar: pHyy, = pHep, +1 = ‘

Avtidpd 1o Ca(OH), pe 10
iy e€lomon: 2HCOOH + Ca
Amo ™V avtidpaon mePLocEDE
o000 TEPMTMOGEL OMOV
Swvpa mepiEyxel v Pa

0L PLOUGTIKOY GVUPOVO HE TN
(HCOO),Ca + 2H,0

0-H( A yio va éyovpe pH=4. Ztic didleg
Opouv- mANpwg N meprwoagdel Ca(OH),, 1o

HCOO. 11 11¢ Bdaoeg” Ca(OH); xar HCOO
avtiotoyo ondte pH aropptrIETaL, KO@Q 10 Na kat Ca " dev

avtwpovyv e 10 H,O. Apa/eivar:

mol | 2HCQOH | +] Ca(OH), | — | (HEQO),Ca'} + | 2H,0
apyIKa 0.4 A Ny
petafoln 20 -\ N

TEMKA 420 0 s

To dwb)vpo Mmm £xeL OYKo 1 = 4 Kot TeplEyel TG ovoiec:
0

HCOOH:(0;4-21)mol ka1 cuyké ~2)) mol/L
ol Kol CLYKEVTP® ol/L

Na: 0,04 mol kot cuyKEVIp® ;04 mol/L
tovoieg (HCOO),Ca ko H O;'\Na dotavtal og eENg:

— mol/L, |HCOONa [ 7—__ [ HEOO + Na'
TEMKE 0 0,04 0,04
gl/L | (HCOO),Ca| V= |2HCOO | + Ca”
TEMKG, 0 2), A

I'veton wovtiopog tov HCOOH, og g&ng:
mol HCOOH | + |H,O | HCOO + | HO"
aPYIKA 0,4-2\ 0,04-+2\
HETABOAN ) ) ¢
Iooppomia | 0,4-2A-¢ 0,04-+20+0 [0)
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To pvOuictikd ddrvopa mov mpokvmTel €xer Co: = (0,4-21) mol/L kot
¢ =(0,04+2)) mol/L

AoV 1ovovv o1 mpoceyyicelg 6to puULG
Henderson-Hasselbach:

oyveL Kot m oxéon

c (o
pH =pK, +log—£ = 4=4+log—£ = log—L£
c

Apa mpémel va TpocOEGOLLLE: W 2

A4. Oyxouétpnon HA andé NaOH
[Tapampodpe oV  KOUTOAT. OYKOpETpNoNG OtL o
dwavpatog NaOH mov ametet ]
onueio) pe o HA givan e

0G TOL TPOTVTOV

‘ dom (16odvvapo

A+ H,O oaivetat

Ortav &yovv mpoote

mol NaOH o¢ cyé/&n

nmpootedel Ta pich

H,0

10 HA eivau| K, (HA)~= 10™

opétpnon HB an6 NaOH

‘Eoto ¢; n ovykévipmon tov divpatog oo HB mov éxet 6yko 10 mL won
neptéyel n, mol HB, 6mov n, = 0,01¢,

AmO ™V KOUTOAN oykopétpnons PAémovpe 611 0 OYKOG TOL TPOTLITOV
dwivpatoc NaOH mov amotteitat yio to toodvvapo onpeio givar 20 mL.

Méypt 10 100dVVapo onpeio katavarl®Onkay n, mol NaOH mov sivat:

n; = ¢V, =0,15-0,02= 3- 10~ mol NaOH «kat givar ioa ue ta. mol tov HB, 6mmg
eotveTor kol amd T ynukn e&icmon. X10 16000vopo onpeio, £xovpe dtdAvpa
mov Teptéyet 3-10”° mol NaB:
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mol HB |+ |NaOH | — | NaB |+ | H,0

apywcd | 3-107 3-107

petaBols | -3-107 -3-107 3107

TEMKGL 0 0 -3:107

O 6yK0g TOL HLIAVUATOG GTO 1GOIVVOLL

H ocvykévipmwon tov NaB givat: ¢y, S=
- 3.

mol/L [ NaB='| B || Na’
telkd | 0 [ 10,1 0,1

To Na' dev avtidpd pe T mépx?,w@é 1@ on.
_|_

moll | /B H0 | .- |[HB|+|OH
apyikd | 0.1 N

petaBory’ | -p R n
Ioopporty” | 0,1-p M n

pH + pO W‘[IL%S @og[OH] —[OH]=10"M

K, @) = 107

) > K, (HB)
0w Oeppokpacia, To HA givar woyvpotepo ané to HB.
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