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AITAN
OEMA A
Al «
A2 vy <>
A3 v %
A4 o

TPOVi n+H{=4 givar ico
ov &uovv Z >19

10c6To1dadec 3p Ko 4s)

O apOudg Tov
Yo OA0 TO G

C 2H+ICH(OH)CH3 pe =4
10N katd ) 0€ppavon g B mapovsio yokicob, mapdystot KapBovoAKn
®OT oL dev avdayel To avtwpactiplo Tollens, dniadn ketdvn, Ba sivon
TEMKE pu>1
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+p=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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EMANAAHITIKA OEMATA 2016 E_3.X)30(a)
CH;COOH + CH;CH(OH)CH; ' CH3COOCH(CH;)CH; + Hy0

CH;CH(OH)CH; +41, + 60H — C -+ CHI; + 5I' +5H,0

CH;CH(OH)CH; —&'¢ , cH

B.3 a. Awdivua A
NH,A > NH,"

Wa_

Tn otiypn mov &yovus mpocHécer Vml tov mpotumov doivpatog NaOH

070 01aAvpa (Ay) Tov 0E80HB &yovpe:
mol HB +YNaOH - NaB + H,O
apywkd  2n n
Avt/map -n -n n
TEAKA 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).

Aol 1o dwhdpata £govv v 0 cuyKEVTpMOT, ol Bdceic A', BT eivan

B.4 a. To otoysio 34X; &xer miektpoviky ( sz2p63sz3p63d104sz4p4 Kol

avikel otnv 4" mepiodo kot 16"

a@o¥ glattdveTon 0 aplBud

Baon ta mapamdve, T

Av 1oydel ot Z, = @ ,@ c Ba &xer Vv
niektpoviakn dopen: ¥s22s*2p®3s?3p°3d'%4s ‘o‘ avikel oty 5"
QTN i Tt/ T

0 X, OVNKEL ©¢

5 0o £xel TNV NAEKTPOVIOKT)

kel otny 4" Tepiodo kat otV

KeL otV 1010 uéc X1, 0o avikel otn 16" opdda kot

N KpOTEPN arp@K tva oo Oha To. GTOLXELD TG OUAONG
Avto cvpPaivel yioti og pio opado tov
aKTive ELOTTOVETAL OO KATO TPOG T AV,
TOV 6TIPAO®MV T®V GTOLYEI®V TNG OLADAG.

Y, Ba €xel dvo oTPddec Kot doun TEAELTAIOVL

nektpoviov 2p* apov aviket ot 16" opddo. Kat 1 MAEKTPOVIAKT] ToV Sopn

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 pnkog pog meptdoov To0v TEPLOOKOV

JOKOL 1] OTOULLKT] OKTIVO TOV

MG adENONG TOL ATOMKOV OPBUOV, OTTOTE KAT\TOV HPAGTIKOD TLPTVIKOD

QOPTIOL TMV ATOU®V AP0 KUl TNG 1oYXLPO

HOKPLVOD MAEKTPOVIOL amtd TOV
niektpoviov amd TOV TLPTVA
LOVTIGLOV. ATO TO TOPOATAVED GV
To X éyel peyahvtepm evép
de&1d otV idw mepiodo: E¢
To X5 éyer peyadvtepn evé
Téveo otV 1010 opadw,;
Tehkad &xov

OEMAT

I'.1 a. Q

A: CH;CHsOH B: CH;¢H=0 ~_|{T: CH;COOH

A: CH;COOCH,CH; | | E: CH;CHYCE— /| | Z: HCOONG

3-12+7-1+80=123

k6 tOmo CH3;CH,C=N 1o dtopo
o aldtov (TPUmAOS Seopodc), Exet

‘Eoto 611 £rovpe x mol amd 1o Kabe Eva, ool To pelypo eival 1IGOUOPLOKO.

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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ENMMANAAHIITIKA OEMATA 2016 E_3.X)30(a)
mol CH;CH,CH,Br + NaOH s sCH,CH,OH + NaBr
apy K 0,1
TEMKA - ,
mol CH;CH(Br)CH; + NaOH o3 H(OH)CH; + NaBr
apyIKQ 0,1
TEMKO - 0.1

a. Koat ot 600 aAkoois

3CH;CH,CH,0H + 2K,Crs

V=025L # 250mL

. Kazd ™ 0&ppovon tov d
Bovulikéc evoelg:

TepoL HEPOVG pe Cu moapdyovion ot avTioToryEes

mol  CH;CH,CH,OH a swc o CH;CH,CH=O + H,
apPyLIKA 0,05
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 TNV TPOTAVOVT).
ATd 11 300 aVTEG EVOGELS, LOVO 1| TPOTAVAM) 0VAYEL TO PEALYYELO VYPS Kl
otver ilnua Cu,0, g e&ng:

CH;CH,CH=0 + 2CuS0O4 + SNaOH — CH;CH,

OONa

L[+ 2Na,SO4 + 3H,0
5 mol Cu,O

mol 2NH;
aviwpobv 7
TEAKA

=|n,, = 0,3 mol

¢ NH; mov avréSp?@m\t ny 0TS POIVETOL TOPATAVE.
POL OVTESPOGAV: w /0&2 mol
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A2.

VL.

Y2 Y3 0. NH4C1 C NH4Cl1 =C/2 M

To dwddvpa Y1 nepiéyet NH; ovykévipoong Cn/V=0,2/V mol/L
HCI VL 6. NH,CI 2V L

O VTGOS TOV 1GYLPOV OEE

1 éxe1 o¢ e&ng
H,O % H30©+ C@

C/2
50 viEd. TV emidpaon kowov 16viog H3O' and

NH," [ H0 NH; + H;0"

Py UEL C2 - C/2
ovtiCovtal X -
apayovtal - X X

C/2-x X C2 + x
. , ; (NH)) X
O Baduoc ovtiopod Tov NH, " sivar o = n"’”’—j >a=— (1)
Moy (NHY) ¢
2
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ENMMANAAHIITIKA OEMATA 2016 E_3.X)30(a)
N C
. . _[NH,|[H,0"] ) ,
['lo to 1OVNHy wyver: K, - _[TZ] = ~ Cz Kol and
2

™m oxéon (1) égovpe: K, = a-% =

= 1=5C = | C=02M

ot0-00yeio A (0,2 mol), dAvOnke
TANP®G 610 vepd Kat dnpuovpyeitar dgAvpe, Y1 ovykévipoong C mol/L mwov

VL VL 2VL

d. NH; + d. HC1 —/| 8. NH4Cl

0.2M 02M C Nmacl =0,2V/2V=0,1 M
Y1 Y2 Y4

‘Exo avapeign-pe avtidpaocn. Bpiok® mol tov HCI kot g NH3 kot
KAV ANV aviopac
ol NH; @

AP, 02V \ ./ b2V -
aVTIOPOVV ( 0,2V -
aryovtot - 0.2V
eMKa 0 0,2V
m C o0 NH,Cl: C,, ¥, nN;*” = 052_ 'VV = Cyy,,=0,IM

® TAEOV £va SIIAV L0 AANTOC.

mol/L. NH,Cl — NH;" + CI
apywa 0.1
TEMKA - 0,1 0,1
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mol/L NH, + H0 = @3 +H0'
aPYIKEL 0,1 -
ovtiCovral 1 -
TopAyovToL - \
TEAKA 0,1-y 1}
[NH[H,0]_ v’ _ 1o=./01-
SN [NH ] X - = [H30']4=40.1-K, | (2)

VL VL 2V L
6. NH;0.2 M + | 6.NH4,C10,2M — | 6. NH; C \y3=0,2V/2V=0,1 M
Y1 Y3 0. NH4C1 C NH4Cl =O,2V/2V=0,1 M
) Y5

A (NP

_ 2 y _ 2
0.1 Ka(NHI)_(Kb(NHz)) = 0,1 =(Kyp,)) =

Cpas %/ n%@oi =0,1M

o amoterel éva Pufitatikd Adivpa
o NN K,
¥ég Cevyog NH; - NHy K T %
b(NH3)
YOOLV Ol TPOGE 1N ayéon Henderson - Hasselbach
Cﬂdang
log == = pHs=pK, =
o&éog ’

Ols=K .. = » — =—* = [OH]s=K 3
3 ]5 a(NH) [OH_]S Kb(NH3) [ ]5 b(NH5) ( )

['vopilovpe 6T Yo To Stoddpota Y4 kot YS mov mopdyovtal ioyvel 0Tt

[H;0'],= [OH]5s kat amd ™ oyéon (3) éxovps: [H;0' 4= K B(NH,)

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

K

b(NH3) b(NH3)
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A3.
1L VL CAtdh)uu
5. NH,Cl1 +/ /1 8. NaOH [OH]= 10° [H;0™].

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

Avgdvpo Y4 @
[H30+]4=w:m:\/0,110—9zﬁdo 10 N\ 0_5

pH, = -log[H;07]4 = -log10” = péx(i\

Avdivpa YS
pH;s = pK, = pHs=-lo @: pHs="9 <>

C N4 =0.2 M 02M Q

Y1 10 ovlvyéc o0& NH, ' 1oyvst: K = = K . =107

aNHY) g 107~ a(NH})

o X

=10 = 108 [H;,02=10" =

0" 1=10™"" ko pH=-log[H;0"] = -log107'' =11
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AIEPEYNHXH.

i) 'Eoto 011 &y mAnpn avtidpaon peta&y N

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

V=1L

g, mol

Ol = =
Exo avapeitn pe avtidpaon. Bpio @

tov NaOH «at tov

NH,CI kot kéve v avtidpoacry
mol NH,Cl + NaO H; + NaCl + H,O

apyIKd 0,2 -
AVTOPOLV 0.2 -
TopAyovToL - 0,2 0.2

TEMKQ 0

Ta 16vta mov mTopd
vepo.

Bpiokm

"Eva t£1010™8

mo&

B
\ %/ AVTISPOVV LLE TO

Q)
Q)]
+ 2 2
Kb(NH;)Z[NH4][O = z = 10-5 =2
[NH,] Ol-w 01 0.1
Apa [OH]=10° 0K 107
P o, 107

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

= 0 =+10°=10"

= [H;0"]=10"

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 ektdg and NH; kot mepicoew oyvpng faong dpa pH > 11

(181 NH4CIl épa pH < 11

amoppimteTon.

iii) Avn <0,2

‘Exovpe telkd extdg amd NH;

I

amoppimteToL.
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