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NoIlTiiNocao 7
TAZEH: I'" TENIKOY AYKEIOY \
KATEYOYNXH: OETIKH
MAGOGHMA: XHMEIA
Hpepopnvia: M. Tetaptn 16 Anp 014
Agpkera EEétaong: 3 &
AITANTHXE
OEMA A
Al B &
o O &
A3 vy x

A4 o-X B-A, y-E 06X X

A5 a. Ot niextpoviakéc SOUEG TMVVOD
givat: 5Fe: 15°2s%2p° °3d%4s* K - 15%25%2p°3s%3p 3 d¥4s
m';

0o otolyeio HETAMTOONG, QPOV TO
steiton o€ vrootodda d.

Apa eivanr otoryetl Hea
TEALELTAIO TOVG M

10 ToTeH
Ta otoyyeia ong gowf]Kovv o€ OlPOPETIKEC OUAOES, EYOLV

TOALEC KOWVEG L TG IOV eVYOYilovTan TAPOKATO:
1) ’Exov@ KO xa@a.
2) 'Exopy morio0c ap1Bpovg ofeidmong,.
3) Ei Loy VI TUKQL.
4) % Covv cvpumroka 16VTa.
5 atilovv EyypmUES EVOOELG.
OLV TNV KAVOTNTO VO KOTAADOLY aVTIOPAGELS.

1 KOWEG 1010TNTEC TOV GTOXEIMV HETAMTOONG OPEIAOVTAL GTO YEYOVOGS OTL
Tl TN MNAEKTPOVIOKI OOUNGT TOV OTOWEI®V OUTOV, TO TEAELTAIO
Q NAEKTPOVIO EIGEPYETON GE ECAOTEPIKN LITOGTOPAO, dniadn otnv 3d, eved n

tétoptn oto1dda (otodoa N) mapapéver pe 0o nhekTpovia.
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E EITANAAHIITIKA OEMATA 2014 E_3.X)30(a)
NOLZI1LNOGGdGO® v
O®OEMA B
B.1 0. Boowd ofeidia oynuoatiovv ta péTadlha Ko €101KA 6TV Tpitn Tepiodo Tov
TEPLOJIKOV TVOKQ, TA GTOLYEIN TWV OV0 TPOTWV O vTo tpito orotyeio
™mG Tpitng meP1ddov ov avikel ot 13" opdda, el emappotepilov

o&eidro. Emopévag ta otoyeia A kou B avikovy oTig 600 mpdteg opdioeg
TOV TTEPTOOTKOV TIVOKAL.

A@ov divetar ) oxéon: Zg=Za+1, 10 A 0o avikel otnv 1" opdda (IA) kou to
B ot 2" opddo (ITA) kou pe dedopévo Jkovv otnv 3" 1EPiodo Tov
TEPLOdIKOV Tivaka, Oa Exovv NAeKTpoVIAKI) o UN:

A: 15°2572p°3s' kou B: 15725°2p°3s?

A7 Tic mapoamdve dopEg paiveTon égﬁ A=11 kon Zg=12

To niextpovio Tov A pe TN pEYAAHT EVEPYELD EIVOL TO NAEKTPOVIO TNG
vrootodoag 3s mov £yel ('x(x n+ 0 ovpPaiver yrori €yxet
HEYOADTEPO KUPLO KPOaVTIKO aptoud n,% €0N HE TA MAEKTPOVIAL TNG

vtooToddas 2p Tov €0V 0 d9pooper n+{=3, aAAd KOpro KPavtikd
ap1Opo n=2.

Ot teTpddeg TV KPaviuchy apldp AeKkTpoviov o pmopel va giva:
n=3, (=0, m=0, ms= @ n=3, (

EZO, mg= -5

é

B. Ot miextpovt do '%\/ dedopévov  otoyeiov ot  BepeMaon
KOTAOTOG, /08 VF0GTOPAdES kot oTo1adec, eivar:
4 K2LE
2 K2

s72p°3s°3p° K2LAM’

A
&%@s 2s72p°3s3p°4s®  KPL*MP®N®

1 ocvppora Lewis Tov ototyeiwv, eivat:
oo ° LN )
e O o o ( o c Cl . e Cae
L J o0

[ ]
Q 11) Ot niextpoviakoi THmot katd Lewis Tov (ntovuevov evocewv, givat:
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“NTIziinodo \v
a. H évoon Ca(CLO;), eivan 10vtikn, pe wdvta Ca 2 o 3

oo 2+ +tO0O-Cl-0:s
cCa.

=

A

omio 0,1 -x X X

ii 35 [H30*]: 10°M . Apa x=10""°
2

@a(HA):[H3O+][A]:>Ka: X :ﬁ:mfﬁﬁ
[HA] 0l-x 01 0/

2 =| K,(HA)=10" |ctovg 6, °C

Adopo A2 (0; °C)
To éhac NoA Stictaton kot to 10v A~ avtidpd pe to vepd, evéd o No' Sev
avTIOpaL.
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2

AN

mol/ L |INoA —» + Na' + A
SioToon | 0,01 0,01
mol/ L A +HO = HA + OH

OPYIKA 0,01

netaforéc -y +y @
1Goppomia 0,01 — vy ]

PH =8= [H3O*]=10’8. Omore: [OH’]:

Kb (Ai) =
K 2
< | 10

S

& /L HB + H,0 = HO + B
Py 0,01

% netaforéc —® +m
1GoppoTia 0,01 - ®
[H3O+][B'] o o (10’3’5)Z

Q K,(HB) = [HB]  00l-w 001 001
o | K, (HB)=10" | (25°C)

+m
0)

H K, otovg 0,°C eivan ion pe 1077, dnhadn peyodvtepn and v Ky, otoug

25°C.
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B.3

a) CH,

B) CH,CH,OH + 41,
y) CH,CN + 2H, %m ,
8) CH,COCH, + “/y CH,CH(OH)CH,

DI =: EITANAAHIITIKA OEMATA 2014 E_3.X)30(a)
IJ“NULKIiNOdmZ v
Opwg n Ky avéaver pe avénon g Beppokpaciog, apov wcuég TOL
vepov givar evOOBEPILO PUIVOUEVO KOl GOUPOVOL LLE TNV O Chatelier n
avénom ¢ Beppokpaciag Evvoel Ta evodBeppa POVO ~Apa: 0; > 25°C.

Avrtiotora kou n K, avéhver pe avénon g Oepporpacioc yu tov 1010
AOYo0.

Me Bdon ta maparave 1o 0EL HA Ba éxel ot @ K. (HA) < 107,
onote otovg 25°C K, (HA) <K, (HB). IIpoxbdrtel Aowmdv, ot

[oyvpdtepo 0O eivan o HB agod €yet aivtepn K, oty idw
Bepuoxpacio.

B 1) Zwot eivon n KopmwoAn (y)

11) HC+NaOH — Nal +H,0
210 16000VOUO onpeio Tov € T pn e£ovdetépmon, EYovpE HOVO

to @hag Nal™ mov duictator:
Nal — Na' + I' (10 ﬂ&% LLE TO VEPO)
evo 1o I avtwopd: T , OH"

Baocwkd pH > 7 otovg 25°C ,

Apa. 6TO0 1G0JVVOO o1
TPy LA TOV POIVETAL OT

I
@)
O
Z
)
+
O
NC
o
+
[\
5
0%}
S
+
w
T
o

CH=0 + 2@50@0

£) 10HCOOK +@<Mn , + 11H,50, — 10CO, +4MnSO, + 7K,SO,+16H,0

OEMAT @

Ir.1

A: C

A.

~

2 B: CH3CH2C£ I': CH3CH2MgC£

S CH;CH(OH)CH;
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I-HN UL X1 1NOMd KDZ v
.2 TIlaipvovpe éva detypo omd v dyvootn €voon kot Wpdoel pe
avtopactiplo Tollen’s Ba dovue va oynuoatileTon kdTomt ppov (Ag).

Téte n évoon eivar n CH3CH=0 (évoon E)
CH,CH=0 + 2AgNO, + 3NH,; + H,0 —— CH,C 2Ag+2NH,NO,

Av dev givan 1 CH3CH=O0, maipvovpe devtepo dety O TNV AYVOOTH £VOOT)
Kot av ovtopdoel pe 1o 6&wvo didvpo K,Cr,O, Ba dodue petatpomy tov
TOPTOKAAL YPOHOTOC TOL OOADLOTOG GE TPAGIVO;-SNAdT 1 Vot 0EE10mONKE
Yopig va givar n E.

Apa givon 1 CH;CH(OH)CH,CH3; (évo

kot Oyt pe  Tollen’s.

H ynuiky eicmon g avtidpoong, ivon EENG:
@ O
| g

\
3CH3cHCHZCH3+KZCrzo,+4sto@H3 CH,+Cr,(50,), + K,80,+7H,0

OH

v avtwpa neK,Cr,0,/H,SO,

POTNPNCOVUE EVO OO TA OTTIKA
n évoon Oo elvor N KeToOvn
io 0ev avdyer 1o Tollen’s kou dev

Av otig 000 Tapomdve/( ¢
OOTEAEGLOTO OV 7
CH;COCH,CH; (B
ofedwveron amd T

1,0, .
(o&erdmvetan pdvo acmm%gveﬁmg e d1omacn TOV HoPiov TNG)

I''3 ’Eoto 6t1/70 uiy:ua nepiexel o mol CoH; ko o mol Cs3Hy agpov eivan
1GOLOPLYKO:
T((@

M =212+2=26 Mr(CsHy)=3-12+4 =40
m ~=m,+m, =n,Mr, +n,Mr, = 13,2 = 26a +40a. = 660 =13, 2
13,2

>

= o= 0,2mol

QOt aVTIOPACELG TTOV TPy LLALTOTO10VVTOL Eival Ot €ENC:
‘ HC=CH ¢ H0 M lan-en o CHCH-O

0,2mol -
- 0,2mol

OPYIKA
TEMKA
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‘CH3CECH + O ——— — é%CiSCH3

0,2mol -
- 0,2mol
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CH, = C~CH,

OH

OPYIKA
TEMKA

2T ouVEXEWL TO piypo Tov  KopPovoMKov g(b WV TOL TOPAYETAL,

TpooTifeTon 6TO AMBEPIKO SRV TOL AVTIOPOCT rignard CH;CH,Mgl.

Mr (C,HsMgl) = 212 + 5 + 24 + 127 = 180

Ta mol tov Grignard givon: n = = - >
Mr 1
Ot avtopdoetg Tov Grignard pe to pi Vv kKapPovolkdv givat:

avTIOPOHV 0,2mol | -

TapoyovIot - 0,2mol

CH;COCH; cg@ CH, C (OMgl)CH,CH,
CH,4

avTIOPOHV 0,2mo 0 rﬁ@ -

TapoyovIot - 0,2mol

[Tapatnpodpue ¢ TOGOT C,HsMgl mov avtédpace pe 10 piypo twv
KapPovolkay €t ,4 mol.

’

Ereon n ocotnra tov C,HsMgl ftav 0,5mol, nepicoeyav 0, 1mol.

Ankc@oxsio VILAPYOLV:

MOT CH3CH(OMgI)CH2CH3
: CH, C (OMgl)CH,CH,
CH,4

, CH,CH,Mgl

Otav ot cuvéreln TpocBEcov e TEPIGGEIN VEPOL BOl AVTIOPAGOLY Ko Ol TPEIG
TOPOTAVE EVOGELS LLE TO VEPO, OC EENG:
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avTIOPOLV 0,2mol -
TEAMKQ - 0,2mol
OMgl @
|
CH;-C-CH,CH; 10 — cp,coenyen;,  Me(OHI
| |
CH3 CH3
avTIOPOLV 0,2mol -
TEAMKA - f? 0,2mol
CH,CH,Mgl + H,O cz‘z' Mg(OH)I
avTIOPOLV 0,1mol x
TEMKG. - ii @mol

elvat;

1)

Tehkd o1 opyavikeg s oV 7

3)%54301{3 0.1 mol

OKY ; OLV K0l 01 TOGOTNTEC TOLG G€ mol,
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2

OEMA A
Al o Awiwvpo Yl

mol/L | 4COOH + H,0 = HCOO

OPYIKQ C1
netaforéc | —x
1GoppoTia | ¢ - X

[HCOO 1[H,0'] _

K,HCOOH)=
[HCOOH]

x=10"?
n__(HCOOH) X

a1 10VT = a1 i —
n, (HCOOH) @

Ao Y4
lveton avouién  Stoivpdro SIADTN Kol OLOLPOPETIKDV

SIAVUEVOV OVGLDV, v owrtSp ta&0 Touc.
[iveton apaiwon Aot '

Hpom)ma pv(&)utci wch)ua OOH/ HCOO’

V, 1
Ko =—
Z% 5 Vi+r, 5

yio o HC l(rgxé@ = C.(+V)=¢ -V, =C,
YV@OONW o) = Moapy) = C, (N +V)=¢, V, = Cp =

=[C, =0,IM

@ mol/L HCOONa —, HCOO + Na'

Awdctoon 0,1 0,1

mol/ L HCOOH + H,0 = HCOO™ + H;0"

apyIKd 0,8 0,1
Hetaforég | -y +Hy +Hy
eoppomia. | 0,8 — 0,1+ vy ]

ol
V +V,

cZVZ
i+

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHXH THEY PPONTIETHPIAKHY MONAAAY

| TEAIAA: 9 ATIO 13 |




OMOZINONAIA

E

OMOZXITIONAIA EKITAIAEY TIKQN ®PONTIZTQN EAAAAOX (O.E.®.E.) — EITANAAHIITIKA OEMATA

OJEE EITANAAHIITIKA OEMATA 2014 E_3.X)30(a)
NOLZILNOGd® v
A@ov diveton 6Tt 1GyvoVY o1 npocewicstg, EYOVLUE: \
1,0 ]= £,9% =10 28 = [0 |-8-10'M Apa: y=8-10*M
Cp 0 1

o, - s (COOH) v _8- 10 N _104
(HCOOH)  Cot 08

ap;(
H petafoin tov Pabuov 1ovticpon tov HCOGQ%

Aoa=0_, -a, =a,—a =10"-107°=10"

apy

= Aa=-9-10"

A 9107
% ustaffoin = 2% 100 =- TS &—90
a

1

Ondte n % petafoin givon -90f @ hoom 8@71 90%

Al B Me v opaiowon tov p KOV a%uowog Y4 glortdvovion ot
GUYKEVIPMOGELS TV GLUGTATIKAY TOV:

(0,1-1)=-0,9-107 =

HCOOH :C,, -V, =C,/F

Me v npo@\ \% %v 0l TPOGEYYIGELS, ONAAON Y10 APUIGCT) GE
Kamoto 0@ M [H %a%aw OTO OPOLMOUEVO SIOIAV Ol EXYOVUE:

V
C opy
Cl oé C
[Hs@ K, .Oé =K, Ifm =K,—*= [H30+] apycd
C B C opy Cﬂ

wc apaimon ce Oplo Tov 1oXVOVV Ol TTPoceyyicel;, to pH tov
oTIKOU StoAvpatog Y4 mpaxtikd o petoffahieton.
0 GLYKEKPIPEVO pLOUoTIKG ddhvpa ivan 6&vo, apod €xel pH < 7 otovg
50
5°C:

C, 1
pH = PK, +10gC —4+10g8<7

of
Me ™ ocvveyn apaioon tov 6&vov drokvpatog Y4 whve omd to 0pio Tov
1GYVOVY 01 TPOCEYYiceElS, Oa ehatt®vVOVTOl OAO KOl TEPICCOTEPO Ol

GLYKEVTPAOGELS TOV GLOTATIKOV TOV Y4 .
To pH tov dtohdpoarog Ba avédvet kon Yoo ToAD peydin apaimon teivel ot
Tun Tov ovdétepov pH (pH = 7 otovg 25 °C).
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7

A2.  Tamol tov NaHSOy givon:  ny,50, =Cs Vs =2-3=6mol
Ta mol Tov NaOH eivow: n,,,, =C, -V, =2-C,mol =n

Tivetar avtidpaon petagopdg patoviov (H') omd 1o ok
OH: HSO, + OH — SO,” + H,0

To duhvpa Tov wpoxvmtet (YS) £xer pH=2

1N o€ popraxn popen: NaHSO, + NaOH — Naﬁi? O (O

Oa Kavov e dlepgvVNON:
i) Av 1o avtiopodvta Bpickovion 6e GTOLYEL
TOTE TEAMKA O TPOKVATEL O TN YN HIKT
Na,SO,, 6mov: Na,SO, — 2Na' + SO,
Ta vto Na' dev aviidpodv e to
efng 80,7+ H,0 & HSO, +

Anradn Oa mpoékvumte Pacikd a pH oppimsrou.

mocotta Na,SO4 pe v mponyovu

1 avorkoyio, dnAadn n = 6,
iowon (I),0a vnpye ddhopa

’ J 2- 14
po,Eve ta 1ovta SO, avTidpovv g

PIMTOON Kol EMTAEOV 1GYLPN

ii) Av 10 NaOH Bpioxotav o css%jg , TOte Ba elyope TeMKA idw

Baon. Apa akdun peyarvtepo pH, ﬁf} QTOPPITTETAL.

iii) ["a va &povpe TeMKS 2 e

a 10 NaHSO, (n < 6)
mol Nal@ = 1@2@ NSO, +

H,O

OPYIKA -
avTIdPOvV g @ -

TapoyovIot - - n
TEMKA ~n 0 n
Ip puOoTikd Sihopa HSO, / SO,
- rovne: G, - 8= _6=nmol
I SO, €xovpe: Cy = V. 5 L
. r mol
0 SO, &povpe: C, = =119
C%T A A
mol/L NaHSO, — Na' + HSO,
Adotaon Cot Cot
mol/L Na,SO, — 2Na' + SO/~
Adotaon 2Cs Cp

To Na' dev avtidpd. pe To vepod.
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mol/L HSO, + H,0 = SO/ +@T
aAPYIKA Cot Cp
netofolréc - o T
1GoppoTia Coe- @ CB+

pH=2<[H;0']=10”°M ko mpoxvmtel ¢=107 %

[SO: 1[H,0"]_(Cy +¢) ¢_C (¢\C
[HSO, ] C, - C,.

C
:>C_"ZO,5 = Ce=2Cp = ?%n 2n = 6 =3n= n=2mol
3

['a ™ ovykévrpwon tov NaOH Ba ne: x;i

n 2mol

C,=—= =M Apa:| C4=1IM

v, 2L
A3  a. To dudhvpa Y6 me @COO .

H [H30] tov Swdpotog ei

pH=1 =[H;0" \
mol/ L | HCO +% . HCOO + H;0

5-10°
L = ——
Cog 10°

K, (HSO;) =

1 = IM ko pH=1.
AOY® NG pOOIoN G OV £Y1vE.

1coppomia 1> ® 0,1 (pvBuion)
K CO JIHCOOJIHOT]_ o _Olo Olo_o
[HCOOH] -0 1

@ (HCOOH) o 107

a lOVT —
(HCOOH) 1 1

ap;(
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B. To odivpa Y7 mov mpokvmtel petd v mpocstnkn te MOH;-€yet
K, 107"
OH ]=4-10"'M H;0']= = =2,5-1
[ ] (lp(l[ 3 ] [OH] 4'1010
‘Eotm 611 010 didhopa Y7 Exovpue teMKd: @

mol/ L

[HCOOH] = B mol/ L kou [HCOO'] =y mol/
Ol mopamave GUYKEVIPOGELS £XOVV TPOKVY %ﬁa, HETA OO TIG OMO1EG

avTIOPACELS £XoVV GLUPEL.
Extog T00v dArmv, oto didivpa Y7 €xovpe Kot TV 160PPOTIaL:

‘HCOOH + H0 - H u

1coppomia \ B g%

), + H;0
5

Eivon 8=[H;0]=2,5 - 10°M.
Ta aviovta HCOO  €yovv mpokv @ ™mv aﬁ%nocemw tov HCOOH:
(mol HCOOH tehkd) + (mol HCOO 1¢ ol HCOOH oapyuc&)

KoL €TELON 0 OYKOG OV £xel HETAPANDOEL, 0
[HCOOH] tehxad + [HCOO | teMxa C% ] APYIKA

Me [HCOOH] apyké =11)81 Bt+y= (1)
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1Z(HCOOH - " =
K ) %\@OH]\ g Y= 55107

= [y =4

ATo T1g % (1) kou (2) mpoxvmretl 6t Sp=1= f=0,2 kany = 0,8.

Apa, @Mua Y7, 0a eivon:| [HCOO] = 0,8 mol/ L
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