OMOZMNONAIA

E

NOUT LI LNOLdO®

OMOZIIONAIA EKITATAEYTIKQN ®PONTIZTQN EAAAAOX (O.E.®.E.) - EHANAAHIITIKA ©EMATA

EITANAAHIITIKA OEMATA 2016 E_3.X)30(a)

S [e]

NUOMILAIVIVUMZI

W
o
<
<
<
<
w

MA®OHMA: XHMEIA

TAZ=H: I'" TENIKOY AYKEI
IMMPOXANATOAIZMOX: OETIKQN ZHOYA%

AITANTH
OEMA A
Al « i xi

A2 v x
A3 v
A4

O apOuog Tmv nhektpoviov pe n¥=4 giva

Yo OA0. TO. GTOWO &ovv Z >19
vroctolBddec. Etot Torgeital 1 oL|
VoL EMAEEEL TN GOGTT 0T on.

e 8 (vrootoBadeg 3p ko 4s)
aQov—Exovv coumAnpwbel avtég ot
APOGCT NG OOUNG TOV GTotYElOV Ya

AS «a
®OEMA B
B.1  o-X, B-A o-A,

CvHov1COOH pe v=0.

,08¥ gtvan 10 HCOOH, dpa Oa eivoar v=1. H évoon
0YOVOQOPUIKT]  ovTidpaon, omote glvor TG HOPONG:

B.2 o H évoen Aéyel yev

H évoon I' eivon g popeng CyH,,, i COOCH(CH;3)C Hyyq ko éxer méve
drtopa avBpaka, a@od &xer poprakd tmo CsHioO, kot Tpoxdmter n oxéon:

vH1+2+pu=5 = vtu =2
Me Bdaon ta mopandve mpokvmtel V=i =1 Kol TPOKHTTOLV Ol GLVTOKTIKOL

TOTOoL:
A: CH;COOH B: CH;CH(OH)CH; I': CH;COOCH(CHj5)CH3

O ymuég eE1I0MGELS TOV AVTIOPAGEMV TOV TPAYUATOTO0VVTAL, Eival:
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B.3

H CH,COOCH(CHy)CHs + H,0

CH;CH(OH)CH; +41, + 60H° — CH;COO™ + I’ +5H,0
CH;CH(OH)CH; —“%'¢ 5 CH;COC >
@ 20
€ TNV 0PN
{ v Katevhuveon mov
5 % ™V amdd0o™ NG
TOPOGKELTC TOV EGTEPOL. x
Aldiopa A,
NH,A 5> NH, +A H;+H;0"

Enedn| to pH tov dtoddpatod €ivar 7, (1 70 16V A” va, avTdpad e TO

CH;COOH + CH;CH(OH)CH;

Me v mpocHNKM apLIATIKOV HEGOV GTNV 1GO0PPOTIN:

vEPO, GULPMVA L nuikn e&iowon: A+H,0=HA+OH".
Eniong mpémer D€ Kpa-=K Y =107 dote [OH] = [H;07].

Emopévog to o val ac0evEco&Yy ne Ka=10"
Aldiopa A

—_S
O~ E%
a
=
a

N oL TEPLEYXETAL 6TOV OYKO TV V ml.
@V

Emopés 6TOV  OYKO. T ml mepiéyovtar 2n mol NaOH. A@ov
napothpeitarn adh GOUtOg TOV SOAVIATOG KOTA TNV TPOCHNKT TOV
2Vml\dohdpoatog YVEL:

Ny

Nyzon = 20 mol

N OTyU| 7o pocBécel Vml tov mpdtumov dedvpatog NaOH
StAL L ¢og HB &yovpe:

HB + NaOH - NaB + H,O

op 2n n
Av -n -n n
TEMKA n 0 n

Anhadn| Exovpe pubctikd diivpe HB, NaB tov omoiov 1o cuotatikd £xovv
ioa mol, Gpa kot ioeg ovykevipmoeic. Enopévac pH=pK,(HB) 1| K,(HB)=10".
Etoroyvel K, (HB)>K,(HA) ondte 10 0£0 HB givat ioyvpdtepo.
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B) Ka(HA)<K,(HB) N Ky(A)>Ky(B).

AoV ta dtwAdpato £xovv TV dwn cvyKévrpwcns ¢ A’, B elvan

povompotikég Kot Ky(A)>K,(BY) woyvet: [OH |4

pHyaa > pHyap.
B.4 a. To otoysio 34X; éxer miektpovikn doun: 22p63sz3p63d104sz4p4 Ko
X

21, 22 Ko 23

Av wybder ot Z, = 7,

) aVTOV TOV X

NAEKTPOVIOKT] OOUNON: ' 4p°55" kar avikel oy 5"

nepiodo. H mepinto g { woti To X, OVNKEL G©E

SPOPETIKN TEPTI0S0 OO TO
Apa Ba woydet:
Séunon: 1s%2
13" opddo.

avTNg, Vo avikel o4

p

oV Adio opdde pe 1o X;, 0o avikel otn 16" opddo ko
N WKpOTEPN Ot N oKTiva amd OAa To GTotyEld TNG OUASNC
g (050. Avtd ovpPaivetl yuti e o opdda Tov

miva OTOHIKY] aKTIVOL EAATTOVETAL OO KAT® TPOG TO, TAV®,

00 EAUTTOVET LOG TOV GTIRAS®V T®V GTOXEIMV TN OUAONGS.

€ Paon

ATAVD, TO X, Ba £yel 600 oTIfadeg Ko dopun TehevTaiov

i ()
nhextpoviod 2p~ oupod avikel otn 16" opddo kot 1 nhekTtpoviakh Tov doun

etvau: 1522522p4 ondte 75 = 8.
2vvomtikd, Exovpe: Z, =31 xou Z5= 8

To Xy avikel otnv 16" opdda kot otny 4" nepiodo
To X, aviket otnv 13" opdda kot otnv 4" nepiodo

To X5 avikel otnv 16" opdda kot oty 2" mepiodo
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B. Katd unkog pog meptdoov Tov TEPLOOKOV Tivak
otoyEimv ehaTTOVETAL OO aPLoTEPA TTPOS Ta OELA:
™G adENoMG TOL ATOHKOV aplBpov, omoTE Ko
QOPTIOL TOV ATOL®OV AP0 KOl TNG LOYLPOTEP
eEmtepkng oTadag amd Tov TupNVa.
Otav peyoimver 1 atopikt] axtivo, av&avet
LOKPLVOD MAEKTPOVIOL atd TOV TUPNVEY, ©
NAEKTPOVIOV amd TOV TUPNVA UE OTOT \56

oe&1d oty idw mepiodo: E; (X)) > E;

To X5 &yel peyadvtepn evépye IGHOV O

néveo oty 0w opdoa: E; (X3 1(Z))
Tehkd Eyovpe:

S

.1 a.

SAOTTO
{0 Ve LSOV,

11 A l
f evépyeln
OTL:
sgg:;)/l) Ao TO Y10

<E;1(Z (23)

A: CH;CH,0OH/ B: CH;CH=0 —~ I': CH;COOH

A: CH;COOCH3CH; { | E: CH3CH,CE 7: HCOONu

I.2

oKTivo TOV
etval ocvvémeila
PAGTIKOD TLPNVIKOD
V NAEKTPOVIOV TNG

kL 9 pEon amdGTaoN TOV TO
n éAEn Tov
plokeTon mo

ati Ppicketon mo

ovvtaktikd tono CH;CH,C=N 1o drtopo
10 dtopo aldtov (Tpwthdc deopdc), &xst

o pe tomo C3H;Br sivan ovo: To CH;CH,CH,Br
CH;CH(Br)CHj; (1compomurlofpmLidlo) pe Kown

Eotm 61t €rovpe X mol amd to kabe éva, agod To pelypa sivol 1Gopoplaxo.

m,.,.=m +m,=n-Mn+n, -Mr,=123x +123x = 246x =

ueLyu

= 24,6 = 246x = x = 0,1 mol

Avtidpovv Kot ta 600 aAkvAoBpopida pe voatkd didivpo NaOH mg eg:
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mol CH3CH2CH2BI' + NaOH M} CH3C H2 + NaBr

apy K 0,1
TEMKA -
mol CH;CH(Br)CH; + NaOH _wamd (OH)CH; + NaBr
apyIKQ 0,1
TEAMKA -

a. Kat ot 0vo alkooreg 0&eld % 0
3CH;CH,CH,0H + 2K,Cr,04 +£§§? .
Avtidpovv 0,05 mol,CH;CH,CHy

3CH;CH(OH)CH; 10+ 4H,S0,

0VG, elvat:

Avtidpolv mol/CH;CH(OH ) 0;)5
Ta cuvols oV K, TOLTOVVTOL Yo TNV TANPT 0EEIdMOTN TOL

,OSmLL\%ﬁVi:%O;: V=025L # 250mL
c 5

. & ™ 0¢p deutepov pEpovg pe Cu mapdyoviol ol avTiGTOUES
o wk@l :
ol C 2OH ﬂ) CH3CH2CH:O + Hz

apPyIKA 0,05
TEMKO - 0,05 0,05

mol CH;CH(OH)CH; _ < swec . CHyCOCH; + H,

aPYIKEL 0,05
TEMKA - 0,05 0,05
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To petypo M; mov mpokidntel, mepléyet TV Tpomava
Amd 115 300 aVTEG EVOGELS, LOVO 1) TPOTAVAAT| OLVAY
otver ilnua Cu,0, g e&ng:

CH;CH,CH=0 + 2CuS0O4 + 5NaOH — CH3;CH,COON

Avtopovv 0,05 mol CH3;CH,CH=0 ka1 mopd @a 0,

Apa mpoxvrtovv| 0,05 mol Cu,O

OEMA A

Al. H avtidpaon mov mpaypatomoteital, oty

mol 2NH; +
aviwpobv 7
TEAKA -

To aépro mov mapay

a. To oteped mo

1 H; ~
a avré&)%)/\ﬁ i, = 0,2 mol

B. Tamo

TPOTAVOVY).

T
T0 @ €10 VYPO Kol

»0]+ 2Na,S04 + 3H,0

1, = 0,3 mol
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A2. To ddrvpa Y1 nepiéyer NH; cvykévipmong Cn/V%%

VL 6. HCI VL & NH,CI 2V L
Y2 Y3 0. NH4C1 C NH4Cl1 =C/2 M

O vtiopdg 1oV 1oyvVpoL o&Eog H
mol/lL HCl + O
apywd C/2
TEAMKA - %7

To NH4Cl duictator g e€Ng

To 16v Tov

TOV 10VTL
mol/ﬁ\ NH, 0 = NH; + H;0
) - C/2
X X
X C2 +x
Badog ovticpod tov NH, ™ eivan o = M Sa=r 1)

n,,, (NHy) c
2
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' 10 16VNH, oydet: K ) _INH A0 =K, = 2 2 o and
O [NH{] <
2

H mocémta g NH3 mov dwpipdotnke oto\odyeio
TANPOS GTO vEPO Kot dnpuovpyeitot o
onmg Bprkape givar ion pe 0,2 mol.

VL VL 2VL
5. NH; + 8. NH,CI
0,2 M C it =0,2V/2V=0,1 M
Y1 Y4

™m oxéon (1) éovpe: K, =a-% =K, =10 a@

= 1=5C = | C=02M

ol),” draAvnke

A (
Gxome—Y va C mol/L mov
_

Apa Cyy =282 2 22 S qv =1L

&K 0.2 $

Exo avapeién AY

Kavo Vv (y@%
/gl

0,2V
0,2V

Moo 0,2-7V B
= N;m/ - N7 = Cyy,, =0,1IM

mol/L. NH,Cl — NH;" + CI
apywa 0.1
TEMKA - 0,1 0,1
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ENMMANAAHIITIKA OEMATA 2016 E_3.X)30(a)
mol/L I\H‘I4+ + HzO = NH3 44\!%—
aPYIKEL 0,1 -
ovtiCovtal ] -
TopAyovToL - ]
TEMKEL 0,1-y ]
K ,
A
[NH;][H,0"] _ - 0T %
a(NH}) [3A]H+i o [H30+]4 =40.1: Ka (2)
4
VL VL 2V L
6. NH;0.2 M + | 6.NH4,C10,2M — 1 6. NH; C \y3=0,2V/2V=0,1 M
Y1 Y3 0. NH4C1 C NH4Cl =O,2V/2V=0,1 M
Y5
' v NHj: Cpyg
To mapandvem
['a to ovly @Q vyog NHj
AoV 16 oyvel N oyxéon Henderson - Hasselbach
pHs = pK, + log = pHs=pK, =
QH3 " 3)

pifovpe 01t Yo ta dStoAvpate Y4 kot Y5 wov mapdyovtal ioyvet Oti
[H;0'],= [OH]5s kat amd ™ oyéon (3) éxovps: [H;0' 4= K BONEH,)
Ko and m oxéon (2) Pyaiver ot 01K, = K,y ) =

_ 2 K, _ 2
0,1 Ka(NHI)_(Kb(NHg)) = 0,1 _(Kb(NHB)) =

b(NH3) b(NH3)
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3 _ -15 — -5
= (Kb(NH3)) =107 = Kh(NHz)_ 10

Y1 10 ovluyég o&d NH, ' 1oyet: L Kb(]:H}) = %: K, o)™ 107
Avdiopa Y4 Q
[H;0], =y =4J0.1-K, =4/0,1-10° =4/10"° =
pH, = -log[H;0"]4 = -log10” = |pH,4 =§
Avidope Y5 @ XE>
pHs = pK, = pHs=-log10” :Q\@xég i i
A3. @
1L VL Awdiopo
d. NH4Cl +/ /| 6. NaOH = [OH]= 10° [H;0™].
C nuci =0.2 M 02 M §
Y3

T=K=10" = 10® [H;0'*=10" =

40"1=10""" ko1 pH=-log[H;0"] = -log10™' =11
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AIEPEYNHXH.

i) 'Eoto 0t & minpn avtidopaon peta&d NaOH ket

NH,CI onradn yua to NaOH: n=0,2mol =

+

Exo avapeién pe avtidopaon. Bpioko 0

NH,4CI kot kéve v avtidpaon.

V=1L

l 1 aOH ot tov
Na H,O

mol NH,Cl + NaOH —
apyIKd 0,2 0,2
AVTOPOLV 0.2 0.2 V -
Tapdryovol - - 0,2 )
TEMKA 0
0 Clo

0,2
Ta 10vto Tov Tapdyovt % K
vepo. @
Bpiok® ) cvykévipoon e NH : C=n/V=0
3

eV avTIOPOHV LLE TO

"Eva tétoto ot

(@O\M@WL

mol/L + \H0—/= NHy + OH
aPyIKE 0,1 -
ovtifov Q ® -
Topa - ® ®
rs%ucé\ 0,1- ® ®
2
Q 10°=2_ = w=410°=10"
-14

X

pH=-log[H;0"]=-log10"'=11

To pH tov dtahdpatog mov mpokvmtel ivan i6o pe to embountd pH.

Apa 0 6ykog tov daivpatog NaOH mov Oa tpocBécm eivon 1L
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ii) Avn>0,2
‘Exovpe tehikd extdg and NH; kot mepicosia 1oy a apa pH > 11
amoppimteTon.
iii) Avn <0,2

amoppimteToL.
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