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AHANTHZEI%
®EMA A \%

Al «
O &
A3 vy x

A4 5
O apOudg Tov niektpoviov pe ndf=4 sﬁ@ ne 8 (vroostoadeg 3p kot 4s)
v OA0. To. dtopa mwov Eyovv 7 >1 00 &youvv cvumAnpmBel avtég ot

9 9
vroctolPddec. Etot, dgv rou 0 ;;1']p0)0n NG OOUNG TOL GTOLYEIOL Y10l
VTI0TM v

vo eMAEEEL TN GOOTN GG .
A5 « Q%
®OEMA B @ I
Bl oI P-A & A,

B.2 o HévoonA &etl yevkd 1omo C Hy,iCOOH pe v=0.

Eneign devotedmverat, dev givar to HCOOH, dpa Oa eivar v>1. H évoon
B gv TNV 0AOYOVOQOPUIKY] avTidpaoct, omdte &ivar g HOPONG:
2

o CH(OH)CH; pe n=0
1 Katd ™ 0éppavon g B mapovsia yaikol, mapdyetal kapfovolkn

on mov dgv avayetl to aviwpactiplo Tollens, onladn ketdvn, Ba eival
7\.le p=>1
0 évoon I' eivon g popeng CyHy,, i COOCH(CH;3)C Hyyiq ko éxgr méve
drtopa avBpaka, a@od &xer poprakd tmo CsHioO, kot Tpoxdmter n oxéon:

@ VHIH24p=5 = vip =2

Me Bdaon ta mopandve mpokvmtel V=i =1 Kol TPOKHTTOLV Ol GLVTOKTIKOL
Tomot:
A: CH;COOH  B: CH;CH(OH)CHj; I': CH;COOCH(CH3)CH;

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

CH;COOH + CH,CH(OH)CH; " CH3COOCH(CH3)®§I{2O

«—
—

CH;CH(OH)CH; +41, + 60H° — CH;COO™ + %Ii i;l + 5SH,O

CH;CH(OH)CH; —“%"¢ 5 CH;COCH; +@

. Me Vv mpocOnKn apudatikod LEGOV GTNV 16O io,;

H+
CH3COOH,(, + CH;CH(OH)CHs, = CH;COOCH(CH;)CHj((, + HaO(g

a;%ﬁu(pmva Le TNV apyn

€TOL TPOG TNV KaTELOLVGN TOL
10,7 omdte avEAveL TNV amdOO00oT NG

EAMATTAOVETUL 1] GUYKEVIP®OGT] TOL VEPOY

Le Chatelier n ynukn wwoppomio L
mapdyetal vepd, OMAAOT TPog Ta
TOPOGKELTC TOV EGTEPOL.

Addopa A, @ x;i

NH,A - NH, A" @ﬁ —/NH;+H,0"
Enedn| to pH tov dtoeddpatogeivar 7, 1 Kot T0 16V A” va avTidpd pe to

7 e

vEPO, GOV LLE TN eClow
Eniong mpémer va %Eg Kyag=t
g

Enopévog to 0&@ ot aoBevEQ0ED pne Ka=10"
Adiopa A,

Py

"Eot® n mol

2Vml t0o¢ NaOH 0a 1oyvet:
Ny = NNaOH — 2n mol
T/ ériyp mov €yovpe mpocHéoset Vml tov mpotumov doivpatog NaOH
vua (A;) tov 0E€og HB éyovpe:
mol HB + NaOH - NaB + H,O

060N aOH mov mepiéyetor otov 0yko twv V ml.
Enopévoc/ Gtovw yko %\/ 2Vml mepiéyovior 2n mol NaOH. A@ov
TAPOTNPEITOTA) AAAAYT] YPOUATOS TOV SIHADHOTOG KATO TNV TPOGHNKN TV

apywkd  2n n
@ Avt/map -n -n n
TEAKA n 0 n

Anhadn| Exovpe pubotikd 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.

TA OEMATA IIPOOPIZONTAI I'TA AHOKAEIXTIKH XPHXH THX ®PONTIETHPIAKHX MONAAAX | LEAIAA: 2 AIIO 12 |




OMOZMNONAIA

E

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

S [e]

NUOMILAIVIVUMZI

EITANAAHIITIKA OEMATA 2016

w
o
<
<
<
<
w

NOUT LI LNOLdO®

E_3.X)30(x)

B) Ka(HA)<K,(HB) N Ky(A)>Ky(B).

PHNaa > pHnap.
B.4 a. To otoysio 33X; éxer miektpovikn doun: 1s7

avikel oty 4" mepiodo kar 16" opdda.

Eotw 7y, 7, ko 73 otv atopkol apl@pot-zayv otoyeiov 2, X, Ko Xj
avtiotorya. AQov 0 atopKog apOpd ro!z » dwpépel and avtdv ToVv X4
KaTd 3, 0o StaukpivovLe TEPUTTOGEL

Av wybver ot Z, = Z; + 3 —*C;g}%l 0 otoyeio X, OBa &yel v

NAEKTPOVIOKT] OOUNON: 152252. 3p63d1<@)6551 Kol avikel oty 5"

7

nepiodo. H mepimtoon

SPOPETIKN TTEPTI0S0 OO TO
Apa Ba wybvel: 7, = A 34
dounon: 1522522p6dl 2

13" opdda. Q

-3

[
o~
w2

o TETOL, YTl TO X, OVNKEL GE

a1 1o X, Oa £xel TNV NAEKTPOVIOKN

ontote avikel oty 4" Tepiodo kat otV

AoV 10 X3 @mmv {mé@a ue 1o Xy, 0o avikel otn 16" opdda kot
EMELON é@u p(’)TSp;: %rouud] aKtiva oo Oha To. GTOLXELD TS OUAONG

TEeP

aVTNG, %o%ﬁmt ot 2" nepiodo. Avtd ovpPaivel yoti o po opdada tov

{VOKOL 1] OTOMIKT] OKTIVOL EAATTOVETOL OO KATM TPOS TOL TAV,

0} ATTOVETOL O aPOUOS TOV GTIPAS®MV TV GTOLYEI®MV TNG OLADAG.

@I&Gn T0 TOPATAVD, TO X, Ba &gl 600 oTifAdeg Ko dopun tehevTaiov
@ itpoviov 2p* agob aviket ot 16" opdda kot 1 NAEKTPOVIOKT] TOV dop
{

tvau: 1522522p4 ondte 75 = 8.
Q 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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o}

AN

B. Katd unkog pog meptdoov Tov TEPLOOKOV TIvaKe 1 o aKTiva TV
otoyEimv ehattdveTal and aplotepd mPog T 0e&ld. Avtd eivan cuvémeln

™G adENoNG TOL ATOMKOV POV, OTOTE KOl TOV KOV TUPMNVIKOD
QOpPTiOL TOV ATOUMV Apa Kol TNG 1oYLPOTEPNS €L niekTpovimv g
eEmtepkng oTadag amd Tov TupNVa.
Otav peyoimver 1 atopikn axtivo, avgdvel Ko 61 amOGTOCT TOV TLO
LOKPIVOD MAEKTPOVIOL Atd TOV TLPNVO, OT ehottovetar  €AEN TOL
NAEKTPOVIOV OO TOV TUPNVO UE OTMOTELEGHO VO LEUDVETOL 1 EVEPYELN

LOVTIGLOV. ATO TO TOPATAVD GLUTEPALV OTL:
To X éyel peyalvtepn evépysla 10vTL W 10 X,, yoti Bpicketol wo
oe&d oty dw mepiodo: E; (X)) > E;

To X5 &yel peyahvtepn evépyelo 10VT U amd 1o X, ywuti Bploketal mo

néveo oty 0 opdoa: E; 1(X3) > )

Tehd Exovpe: E@) E; <E;i(%3)
OEMAT

I'.1

I.2

a. S @

A: CH;CH,OH {5 1B: CH;CH=0' I': CH;COOH

A: CH;COOCH;sCH3 1> | E; €HyCH,CE Z: HCOONG,

©: CH;CH,CN N@éoomcm

B. Xmv % ® noﬁ ocvvtaktikd tono CH;CH,C=N 1o drtopo
avOpa evovetal pe 1o Gtopo aldTov (TPmAOS O0eGpdg), Exel

DBPL% - To. 6AhoL 390 GTopa Gvepaka, £xovv VBPISIGHO Sp°.
a

T N aikvroBpopidwe pe tomo C3H;Br eivar 6vo: To CH3;CH,CH,Br
(mpo Bpopidwo) kot to CH3;CH(Br)CH; (1conpomvuioBpmpidto) pe kot

@ -12+7-1+80=123
® 0T &rovpe X mol and 1o kabe Eva, ool to petypa sivor IGopoplaKo.

M, =0y +my =n - Mn+n, - Mr, =123x +123x = 246x =

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

Avtidpovv Kot ta 600 aAkvAoBpopida pe voatkd didivpo NaOH mg eg:
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mol  CH;CH,CH,Br + NaOH vz CH3CHZCH2® NaBr

apy K 0,1
TEMKA - 0,1 EE

mol CH;CH(Br)CH; + NaOH e ,  CH )CH; + NaBr
apyIKQ 0,1
TEMKO - 0.1

Ot evdoelg mov Tapdyovtol, eival ot avTigTotyes aAKoOAES TOL ATOTELOVV TO
petypa My, A@ov 1o petypa M, yopileta 0 ioa pépm, to kabe uépog Ha

nepteyet 0,05 mol amwd v kabepio a)uci
a. Kot ot 800 olkodheg o§8180’)vo@1:6 K, ¢ ebne:
3CH3CH2CH20H + 2K2C1’207 + 8H2804 3C ) + 2CI‘2(SO4)3 + 2K2804 +1 1H20
. 0,1
Avtidpovv 0,05 m§l;H3CH2 e 3 mol K,Cr,0,

3CH;CH(OH)CH; + ch ,SO, av H;COCH, + Crx(SO4); + K»SO,+7H,0
. 0,05

Avtidpodv ;. ;C )

Ta cvvolka o

=

_005 = [V=025L 5 250mL
c 0,2
B. 6Ty 0éppoven Tov devtepov pépovg e Cu mapdyovtal ol avIicTolyeg

VOAIKEG EVOGELS:

01 CH;CH,CH,0H _ v swe . CH,CH,CH=O + H,
APYIKA 0,05

Q TEMKO - 0,05 0,05

mol CH3;CH(OH)CH; _ < swec . CH;COCH; + H,
aPYIKEL 0,05
TEMKA - 0,05 0,05
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To petypo M3 mov mpokOmTeL, TEPLEYEL TNV TPOTAVAAT KAl T OTAVOVY).

Amd 115 800 aVTEG EVDOGELS, LOVO 1] TPOTAVAAT AVAYEL TO 10 VYPO KoL
otver ilnua Cu,0, g e&ng:

CH;3;CH,CH=O0 + 2CuSO4 + 5SNaOH — CH3CH,COONa + Cuy, Q|+ 2Na,SO4 + 3H,O
Avtopovv 0,05 mol CH;CH,CH=0 «a napéwovwol Cu,0

Apa mpoxvrtovv| 0,05 mol Cu,O \ \
OEMA A

Al. H avtidpaon mov mpaypatomoteital, gaiverot %pm«irm:

mol 2NH; + 3CuO %g\ » + 3Cu + 3H,0
aviwpobv 7 TepiooeLl] -

TEMKEL - @ n/@ 3n/2
, § § 2,24

To aépro mov mapayeta oN

a. To oteped mov tvai 0 37” - % =|n., = 0,3 mol
B. Ta mol g @ AVES %w elvai n, OTOG PaiveTon TOPATAV®.
&a TEdpacY: | 1y, =0,2 mol

&Y
&>
Q
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A2.

VL & HCIl
CM
Y2

To NH,4Cl duotatal wg €8N

apywd C/2
TEMKE -

To dwdrvpa Y1 nepiéyet NH; ovykévipoong C=n/V=0,2/V

VL 6.NH,CI
CM
Y3

mégL
2V L
0. HC1 CHC]ZC/Z M

0. NH4C1 C NH4Cl1 =C/2 M

a4

O wvtiopdg Tov 1oyvpov oEEog HCI exﬁ%ng

mol/L HCI + H,

O
N

H;0" + CI

4@ C/2

C/2

’[ - %
. + 4 \ . ; o + .
To 10v tov NH;@D 4,0 vd v enidpaom Kowvod ovtog H;O™ and
H

TOV 1OVTIGUO &

mol/L, NH,” + H0 < NH; +  H;0"
Py UaL C2 - C/2
1ovri§@ X -
TOPEYOV - X X
T C/2-x X C2 + x
. , ; (NH,) X
afpé¢ ovtiopod Tov NH, ™ eivon o = n"’”’—j >a=— (1)
Moy (NHY) ¢
2
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7 + /.
[ To WVNH, woyver: K

™m oxéon (1) éovpe: K, =a-% =K,=10K,

= 1=5C =>

C=0.2M

o

" (x+
_INHHO0T YO ,
2 Q) [N | =K, = C c KOl 0o
2 2

<

H mocémta g NH; mov dwpipdotnke oto doyeio A (0,2 mol), dwwhvOnke

TANPOS GTO vEPO Kot dnpuovpyeitan d1dAv

onmg Bprkape givar ion pe 0,2 mol.

vyKévrpoocmg C mol/L mov

E_3.X)30(x)

e

Apa C M = V=1L
pa C,y V = 0 =
N X7
VL VL ?VL
3. NH; + 3. HCI @ 8. NH,CI
02 M 02M V C nnact =0,2V/2V=0,1 M
Y1 Y2 y Y4
‘Exo avaueién pe acsn. @ apyucd ta mol Tov HCI kon g NH; ko
KAvVD TNV avTidpaoy): \
m NH;——+ HCI —  NH,Cl
a@a@% 0.2V 0,2V :
aYT1OPOV 0,2V 0.2V -
T - - 0.2V
g K. 0 0 0,2V
C tov NH,CL: €y, = ”N;*” _ 052 'VV = Cyp iy =0.1M

B % ™
@ gov £va Sdhvpa GAaTog.

apywa 0.1
TEMKA -

0,1

mol/LL NH,Cl — NH,” + CI

0,1
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mol/L NH4+ + HzO = NH3 + @
aPYIKEL 0,1 -
ovtiCovral 1 - i i
TopAyovToL - \ \
TEMKEL 0,1-y ]

oy P " HOL=(01 K. | @
VL 2V L
0,2M + 6. NH,Cl102M —. |1 0. NH; C yi3=0,2V/2V=0,1 M
Y3 0. NH4Cl C \pac) =0,2V/2V=0,1 M
Y5

' v NHj: Cpyo — .. o NH,CIL: C,: = 0,1 M
[1 L

To mapandveo 01')0 UTOTE, Oz—:@ PuOueTIKO Aldhvpa

['a to ovluyég

'Sd

Apov lGXl’)Z/E%V o1 tpooeyyioelg, woyvel ) oxéon Henderson - Hasselbach
Cﬂdang

I(Z(AU¥3)

0,1

PHS—@gC— = pHs=pK, + log 01 = pHs;=pK, =

o&éog

K K -
:@7 — K, o= K omek,,,, |G
]5 a(NHJ) [OH—]S Kb(NH3) [ ]5 b(NH;) ()

@i@ouua oty ta dredvpate Y4 kot YS wov mapdyovral woydet Ot
Q[H3O+]4= [OH]5 kot and ™ oyxéon (3) éxovps: [H;0' 4= K B(NH,)

0.1 K,

Ko and m oxéon (2) Pyaiver ot 01K, = K,y ) =

_ 2 K, _ 2
(NHD) (Kb(NHs)) = 0,1 = (Kb(NHB)) =

b(NH3) b(NH3)
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3_ 1015 — 103
= (Kb(NH3)) =107 = Kh(NHz)_ 10 ?
-14
Y1 10 ovluyég o&d NH, ' 1oyet: K i~ K, 10 § K o= 107
) Kb(NHz) 1@ )

Avdiopa Y4
[HiO' ] =y =/0.1- K, =/0,1-10° =4/10"" = 10~ X\@

pH, = -log[H;07]4 = -log10” = |pH,=5

Avdivpa YS E>
9

pHs = pK, = pHs= -10g10'9 = pﬂi

RSN

1L VL Awdiopo
5. NH,Cl1 + | 8. NaOH ? [OH]= 10° [H;0™].
C nwac1 =0,2 M 02 M

Y3

Eivou Sedopév %ﬂ%@d]
Ivopilovps eriong 6nt [H;O FJOH=K,=10" = 10* [H;0"*=10" =
[Hp*]%@ =10* = [H;0']=10™" kot pH=-log[H;0"] = -log107'' =11

&
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AIEPEYNHXH.

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

5

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

Exo avapeién pe avtidopaon. Bpioko apyuc mol

NH,4CI kot kéve v avtidpaon.

e
A=

tov NaOH «at tov

mol NH,C1 + NaOH — (NHs;_ + NaCl + H,O
apyIKd 0,2 0,2 ‘
AVTOPOLV 0.2 0.2
TopAyovToL - - 2 0.2
TEMKO 0 0 g& 0.2 0,2

Ta 10vta mov mapdyovtol omwd

vepo. ;E =
Bpiokm ™ cvykévipwon g NH : ¢ ,2/2=0,1 M
3
‘Eva tétoto 81(&?»1);[&%&%10\/&@
mol/L @ +// R0 NH,” + OO
aPyIKE -
ovtilovtal @b \ -
napéwovr% - EE ® ®
TEMKA 0,1-o ® ®
n - 2 2 2
§=[NH4][OH I o L9 10522 & w=10°=10"
3 [NH, ] 0l-ow 0, 0,1
% 1o K 107"
Apa [OH]=10" H;0'|=——2— = H;0"=10"
pa [OH'] [H307] OHT. 107 = [H;07]

©

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>02 st
‘Exovpe tehikd extdg and NH; kot mepicosia 1oyvprg Bd%% apa pH > 11

amoppimteTon.

iii) Avn <02 <;;>
‘Exovpe telkd extdég amd NH; o mepico 4Cl apa pH < 11

amoppimteToL.
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