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EKOONHYEIX

OEMA A

Lo 11g spotnoeis Al éwg kou Ad vo ypwyete 010 TETPAOIO OGS TOV Gap1OUo THS EPATNONG Kol
OITAGL TO YPGOr TOV OVTIOTOLYEL 0TI OOTH OTAVTHON.

Al.

A2.

A3.

A4.

AS.

To otoyelo mov mepieyel ot BepeMddn kortdotacn Tpic MAEKTPOVIO oV 2p
vrooTiPdda Exel ATOUIKO apBUo:

a 5
B. 7
Y. 9
6. 15
Movaoseg S
And 1o mapaxato avidvra, wyvpotepn Paon katd Bronsted-Lowry givau:
a. HCOO
B. NOs;
y. CI
6. ClO4
Movaoseg S
And 10 TOpaKATO SAVOTA, HLEYOADTEPT) PLOLUCTIKT IKOVOTNTA EXEL:
a. CH3COOH 0,1M — CH3COONa 0,1M
B. CH3;COOH 0,01M — CH3COONa 0,01M
y. CH3;COOH 0,5M — CH3COONa 0,5M
6. CH3;COOH 1,0M — CH3COONa 1,0M
Movaoseg S

O deopdg peta&y tov 2°° xat Tov 3°° atdpov avbpaxa oty évaoon HC=C-CH=CH,
dnuovpyeiton pe EMKAALYN VEPLOIKOV TPOYIKDV:

3 3
a. sp’ —sp
B. sp-sp’
Y. sp>—sp’
8. sp’ —sp

Movaoseg S

No. yopoxtnpioete Tig mpoTacels mov aKolovfody, YpoYovtas oTo TETPGOIO 060G OITA
oto ypouua Tov ovtiotolxel oe kals mpotoon T AEén Lweto, av n mpotoon sival
owotn, N Adlog, av n Tpotoon eivor AovOaouévy.

a. Ot topeic s kot p Tov TEP0OKOV Tivaka TEPLEYOLV 2 Katl 6 OpAdES avTioTOLKO.

B. O apBuog tpoylaxdv oe pia vmootiPada, pe alyovbiokd kPavtikd apBpd L,
dtvetar amd tov tomo: 20 + 1.

y. To pH vdortcod Swuhdparoc NaOH ovykévipmong 10°° M eivar 6.

0. Koatd v npocOnkn HCIl oto mpomivio, Tpokintel mg KOp1o mpoidv 10
1,2-dtyAwpompondvio.

e. Kotd v mpocbnkn Na ce a1bavorn, mapatnpeital EKAvon agpiov.

Movaoseg S
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®EMA B

{ 4 - 2+ 2+
Bl1. Atvovton Ta dropa/iovta: 12Mg“, 15P, 19K, 26Fe ™.

a. Noa yplyete TIG NAEKTPOVIOKEC OOUEC TOVG (KOTOVOUT MAEKTPOVIOV GE LIOGTI-

B.

Badec). (Lovadeg 4)
Na ypdyete Tov aplBpud TV pHovipov NAekTpoviny Tov mepléyel kabéva amd Ta
dropa/idvta:
15P, 19K, 26Fe?" (novadec 3)
Movaoeg 7

B2. No orttohoynoete Tig EMOLEVEC TPOTAGELG:

a. H 1" evépyeiao 1ovtiopot tov 17CI eivar peyaivtepn amd v 1" evépyeta 1ovticuov

B.
Y.

TOVL 168.
H avtiopaon: HNO; + FF =2 NO; + HF, elvan petatomiopévn mpog ta 614
Koatd mv apainon pubuictikod d10AbpH0TOg 68 oYeTikd pikpd 6pa, to pH tov
St pettot TpoakTikd otabepo.
To pH o10 100060vapo onueio, xatd v oykopérpnon dwAivpatog NH; pe
apotuno divpa HCI, etvon pikpdtepo tov 7.
Kotd mv mpoctnkn HCN oe kapPfovurikn Eveor Kat 6T GLVEXELD VOPOAVGT TOV
TPOidVTOG, TPOKLTTEL 2—VEPOEVOED.

Movaodeg 10

B3. Kabe pia and 11g eviooeig: HCH=0, HCOOH, CH3CH=0 kot CH3COOH, mepiéyetan
avTioTOLO 08 TEGGEPLS O1LPOPETIKEG PLOAEC.

ITog Ba Tavtomomcete TV Vo TOL TEPLEYETOL o KABe P1dAN, av dwabétete pdvo
ta eéng avtwpaotpla: ao. aviwpacstplo Fehling, B. didivpa I, mopovoio NaOH,
v. 6&wvo dShvpa KMnOy. Na ypayete Tig TopatnpioElg OTIG OTOIEG GTNPLXTHKOTE Y10,
VO KOVETE TIG TOPATAVE TOVTOTOWGELG.

Movaoss 8
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OEMAT

I'l.

I2.

Atvovtal o1 TapaKATe ¥NUIKES LETATPOTES:

+mokvo HySOy +HI
A » I ————P A (kOpro 7poiév)
170°C
+ Mg
omtOAVTOC aBEPOL
+KMnO, /H" ( " 0106poc)
E
B
+B
\ 4
V4
+H,0
\ 4
(0]
+ SOCl,
\ 4

.
ag—?—CH—cm

CH,

Na ypayete TOVG GLVTAKTIKOVS TOTOLVG TV OpYaVIKOV evidoewv A, B, T, A)E, Z, ©.
Movaosg 14

AwBétovpe opoyevég petypa 6vo aikoornv Tov Tomov C3HgO. To petypa yopileton
og 0o ioa péEPN.

i. To 1° pépog avtidpd ue mepicoeia dohvpatoc I + NaOH wou diver 78,8 g
kitpvov 1nporoc.

ii. To 2° puépoc amoutel yuo v mApn o&eidwon tov 3,2L dwidporog KMnO4 0,1M
nmapovcio H2SO4.

Na Bpebovv ta mol TV GLGTATIKOV TOV aPYIKOV LETYHOTOC.
Atveton: M, (CHI3) = 394
Movaoeg 11
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OEMA A

AwBétovpe voatikd drwivpato CH3;COONa 0,1M (01dAvpa A) kot NaF 1M (01divpa B).

Al.  Noa vroroyiotel to pH tov dtodvpatog A.
Movaosg 4

A2. Tloco mL H,O mpéner va mpocbécovpe oe 10 mL tov SwAvpatog A, yw va
uetaPinbei To pH tov xotd pio povada;

Movaosg 6

A3. TI6ca mL Swwivpatog HCI 0,01M mpénel va mpocsbécovpe oe 10 mL dwodvpatog A,

Yo v TpokLyel puBuieTikd d1dAvpa pe pH =5;
Movaosgs 6

A4. 10 mL tov Swivpatog A avaperyvoovronr pe 40 mL tov OwAdpotog B kot
napokvrrovy 50 mL dwwivparog I'. No vrmoroyiotet To pH tov Srtodvpatog I

Movaoss 9
Atveton ot
e Ol ta dwdvpata Ppickovron oe Beppokpasio 8 =25°C, K, oy coom = 107,

Koy = 10%, Ky =101

o Ta dedopéva TOV TPOPANUATOG EMTPETOVV TIG YVAOCTEC TPOGEYYIGELC.
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AINANTHXEIX

OGEMA A

Al. - B, A2. — o, A3. -9, Ad. > B,

A5 a2, B. >, Y. > A, 5. > A, £ —X
O®GEMA B

Bl.o. ,Mg®: 1s® 2s° 2p°
SP oo 18t 28 2p° 387 3p’
HOK 18 2¢° 2p° 3s° 3p° 4
GFe? o 18?28 2p° 3 3p° 3d°
B. sP:3, JK:1, , Fe’ 4
B2.a. ,Cl: 1s* 2> 2p° 3§ 3p’
WSoo 18t 287 2p° 38?7 3pt

[Tpoxerron yio dropo ototyeimv g idwog meprodov. To C/ Bpiokeron de&idtepa amd o S oTOV

TEPLOSIKO TivaKa, Apa £YEL LEYAAVTEPO OPAGTIKO TLPNVIKO QopTio Kot 1 EAEN amd Tov
TUPNVA 6TO NAEKTPOVIA EEMTEPIKNC oTIPAdac etvar peyakvtepr. Ondte amarteitan
LLEYOADTEPT EVEPYELD Y10, TNV ATOCTACT EVOC NAEKTPOVIOL 0md TNV eEmTEPIKT oTIPAdA.

B. Ot avtiopacelg oeémv — Bacemv, elval HETATOMGIEVEC TPOC TO AGHEVESTEPO OEL Kat TNV
acBevéotepn Paon. To HNO; givar ioyvpotepo tov HF.

A6y ™G oyéong yio cvluyn Cevyn Ka - Kb = Kw, 10 10v NO, eivon acBevéstepn fdon and
To v FE".

Y. Mia amd T1g 1010 TG TV PLOUICTIKAOV Ol0ALHATOV gival va dtatnpovv To pH (TpokTiKd)

o1afEPO KATA TNV 0PAiNGCT) TOVG GE OPICHEVA OPld, TETOWL DGTE VA 1GYVOVV Ol GYETIKEG
s s +:

TPoceYYicel Yo Tov vmoroyiopo ¢ [H30 .

210 pLOUIGTIKAE S10ADLOTO IOYVEL T OXEO

o&eog

C
kabog kar pOH =pK, +log——

o&gog Baong

fdong

pH=pK_ +log
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Katd v apaioon petafdriovror ot Cozgo kot Cpaone TO 1010 ®OTE TO TNAIKO —Paone

o&gog
S pettat otabepo.

Enionc pKo, pKy eivar otabepd oe kabopiopevn Oeppokpacio onote ko pH otabepd xon
pOH oc106epo.

INo apaiwon pe peydhn Tocotta S10ADTN 01 TOPATAVE TUTOL SEV 1GYVOVV, TO OLAAVLO. O
Bewpeitan puBpicTikd kot to pH tov petafdiietar.

0. NH; + HC/ — NH4C/.
2710 16000vapo onpeio, To dtdhvpa tepteyetl povo to dhac NH4C/:

NH4C/ — NHy + C(.
To 16v NH, avtidpd pe 1o vepd NH, ' + H,O &2 NH; + H;0'.

€.

R—?H + HCN —)R—‘CH—CN

0] OH
R - CH-CN +2H,0 — S5R- CH-COOH + NH,
OH OH
Rl
\
R—?—R’ +HCN 5> R- € -CN
0] OH
R’ R’
\ " \
R- € -CN+2H,0 —2 S3R- C —COOH + NH,
OH OH
B3.
Fehling I, / NaOH KMnO,/H"
HCHO V — V
HCOOH — — v
CH;CHO V V V
CH;COOH - - -

e uépog ¢ Kabe @raing mpocHétm I, + NaOH. Exel 6mov Ba oynuatiotel kitpvo inua
CHI; mepiéyeron CH3CHO. Ze pépog g kdfe piog amd T1g VTOAOUES TPEIC PLAAEG TPOGOHETM
avtwpaoctiplo Fehling. Exel 6mov Ba oynuotiotel koaostavépubpo inua CurO mepiéyxeton

HCHO. Z¢ pépoc tov vroloinov §vo erolmv tpocdéto KMnO, / H'.

To HCOOH oéedmvetot pe KMnO4/H' ko §tver CO,. Avtd pmopei va 1o korohdfet kdmotog
ue ™ UETOfOAN TOV YPAOUOTOC TOV O10ADHOTOC, KOBMG Kot pe v tavtdypovn ékhvon CO;.
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Exel mov 6o mapommpricovpe omotadonmote petafoAn mepieyetor to HCOOH. Apa 1
terevtaio 1o epieyxel to CH;COOH.

OEMAT
Il A: CH3—C|H—CH3 B: CH3—ﬁ—CH3
OH 0)
I'' CH,-CH=CH, A: CH, - C|H— CH,
I
CH, CH,
| |
E: CH3—C|H —CH, Z: CH, - |C ~ CH-CH,
Mgl OMgl
OH CH,
| |
®: CH, - |C - CH-CH,
CH,
I2.1) CsHgO
Alxooleg CH, —CH, - CH, - OH CH, - C|H— CH,
OH
‘Eocto 2x mol kat 2y mol avtictoya.

To mpwro pépog x mol CH,CH,CH,OH ot ymol CH, - C|H— CH,
OH

Amno 115 600 aikooreg avtidpa pe I, ¥NaOH povon CH, - C|H— CH,
OH

CH, - C|H— CH, + 41, + 6NaOH — CH, — COONa + CHI, { +5Nal + 5H,0

OH

1 mol 1 mol

y mol y mol
T'o to CHIs:
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n= m 78,8
Mr 394
nocotta Ntav 0,4 mol.

=0,2 mol . Enopévacy = 0,2 mol, dpa oo apycd petypan

I2.ii) Xto 2° pépog éyovpe: 0,2 mol CH, — C|H— CH,

OH
5CH, - CH-CH, +2KMnO, +3H.SO, - 5CH, - C —-CH, +2MnSO, +K.SO, +8H,0
3 | 3 4 2 4 3 || 3 4 2 4 2
OH (0]
5 mol 2 mol

5¢=0,4mol & ¢ =0,08 mol KMnO,
0,2 mol 0;
Yvvolkn mocomta KMnO4s: n=C - V=0,1 - 3,2= 0,32 mol
Apa n tocomta ™ CH3CH,CH,OH avtidpd pe: 0,32 — 0,08 = 0,24 mol KMnOy4

5CH3CH2CH20H + 4KM1’104 + 6stO4 —> 5CH3CH2COOH + 4MI’ISO4 + 2Kst4 + 11H20

5 mol

s

4 mol

4y =1,2mol < y=0,3 mol
0,24mol} Y Y

dpa n apywn tocotta ¢ CH3CH,CH,OH vjtav 0,6 mol.

OEMA A

Al.

A2.

CH,COONa — CH,COO™ +Na'
(M) 0,1 0,1 0,1

ToNa' Sev avtidpd e 10 vepo.

M) CH,COO" + H,0 = CH,COO0" +OH"
Isoppomnia 0,1-x - X X
~14 2
=W oY Sx—[oH |=10"M
CHae00 KaCH3COOH 10 0,1
Apo pH = 9.

Koatd mv apaioon tov dtodvpatog A Aoy avénomg tov oykov petovetonn [OH ]
dpa éyovpe peimon oto pH dnhady pH=8 kou [OH ]1=10"° M.

o CH:COO +H.0 2 CH.COOH +OH.
C'-10° 10°° 10°°

10°-10°°
=——=10"=>C'=10"M

K, C

Koatd v apaioon woyvet: CV=C'V’
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A3.

A4.

v=Y_ 0’110 =1000 ml
C 10°

dpa 1000 — 10 = 990 ml H,O.

‘Eot® VL o 6yKko¢ tov doeidpatog HCI

npc;=C - V=102V mol
=0,1-10-107% =107 mol

IMa va mpokvyet pubcticd diéivpa to HCI Ba avtidopdacet minpac.

N ey, coona

(mol) CH3;COONa + HCI - CH3;COOH + NaCl
apy. 10° 102V - -
avTdpov 102V 102V 102V 102V
TEAMKG, 10210 -Vv) - 102V 102V
To NaCl eivat ovdétepo dhag kot dev emnpedlet To pH Tov dtohdpaTog.
107107 -V)
CH,COONa: C,=————M
-2
CH,COOH: C,= 107V M
‘ Vrs?»
CH;COONa  —  CH;COO + Na'

M) Cp Cp Cp

CH3;COOH + H,0 = CH3COO0 +H;0"
M)
1Goppomia Coz— @ Cpto ¢

Q= 10°M (apov pH=5)

C,-107 102.(107" - 1072
K, =" =10° < C,=C,. & ( W10V,
Coi Vrs?» Vrs?»

<:>2V:101<:>V:Oé1

=0,05L 1 50mL

Mmnopei eniong, va yivel yprion g e&icmong Henderson — Hasselbalch.

Ta cvotatikd Tov dStwivpdtov A, B dev avtidpoiv.
10ml CH;COONa 0,IM: n, =10-107°-0,1=10" mol.
40ml NaF IM : n,=40-10"-1=40-10" mol .
1o oAvpa I Eyom:
-3

CH;COONa : C, :LJ =0,02M.

5-10™
40-10°

NaF : Cz :W

M.

>
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CH,COONa —> CH,COO™ + Na*
M) 0,02 0,02 0,02

NaF —»> Na' + F
M) 08 08 08

To Na' Sev avtidpé pe H,O.
M) CH,COO +H,0 <= CH,COOH +OH"
Isoppomia 0,02 —w - w w
M) F +H,0+= HF +OH"
Isoppomia 0,8-A — A A
AO6y® Kowvo¥ 16vtog : [OH | =w+A M.
b W (W + ?») R
CHCOO" (0 (02
’ Stoupodpue Kotd pEAN
X(W + 7») o
Kb =——=10
F 0,8

w(w+24)
0,02 107 08w
MW+X)_]UNZDQOZK_
0,8

10=0,8-w=0,2-A=> A =4w.

Kb _WOW 109 5wt =210 5w 20,4107 =4.10 P = w=2.10° M

CH;C00™ () (2

Apo A=4-2-10°=8-10°M.
Onorte [OH*] ~=2.10°+8-10°=10-10°=10" M.
Aniaon pH = 9.

Mia debtepn pabnuatikn tpocéyyion yia vo Bpodue to pH eivon, va tpocsbécovpe
Katd pLEAN T1g oxéoelc v 6vo Ky, OnAaodn:
w(w + L)

=10~
w(%vofx) ww+N)+A(w+r)=2-10"+8. 10"
T:10710
W wW+1)=10"" = (w+1)’=10" = (w+3)=10" = [OH |=10"
Aniaon pH =9
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