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Hpepounvia: Kvprwaxkn 17 Arpiiiov 2016
Awdpkewa E&étaonc: 3 opeg

AITANTHXEIX
OEMA A
Al «
A2 v
A3 v
A4 o

O apBpog tov nhektpoviov we ntH=4 civar icog e 8 (vTooToadec 3p kot 4s)
Y OA0. ToL Gtopa oLV £xovv 7, >19, a@ov £xovv cLOUmANP®OEl avTEG Ot
vrooto1Pddes. 'Etot, oev amontsiton 1 GLUTANP®OTN TNG GOUTS TOV GTOLEIOV Vi
VO EMAEEEL T GMOTH ATAVTNOT).

AS o

OEMA B

B.1  o-Z, B-A, y-A, O-A, ¢&ZX

B.2 o H évoon A &gt yevkd tomo C H,,;COOH pe v=0.

Emneon oev oEedmverat, dev givor to HCOOH, dpa 6a givar v>1. H évoon
B divet mv oaAloyovogopuukn avtidopaomn, omote eivor G HOPONG:
C,H,,+CH(OH)CH3 pe p=0

Eme1on katd ™ 0éppravon g B mapovcia yarkob, mapdyetor KoapPovurikn
évoon mov doev avdayetl 1o avtidpactiplo Tollens, oniadn ketdvn, o sivon

TEAKA P> 1

H évoon I' eivon g popeng CyHy,i i COOCH(CH;3)C Hyyiq ko €xer mévre
dtopa avBpaka, a@od &xel poprokd tmo CsHioO, kot Tpoxdmter n oyxéon:
vH1+2+pu=5 = vipu =2

Me Bdon 1o mapandve TpokvmTel V=i =1 Kol TPOKHTTOVV Ol GUVTOKTIKOL
Tomot:

A: CH;COOH  B: CH;CH(OH)CHj; [': CH;COOCH(CH3)CHj3

O yUkéG EEI6MOELS TMV AVTIOPAGEDY TOL TPAYLOTOTOLOVVTAL, EIVAL:
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1 CH,COOCH(CHs)CH; + H,0

«—
—

CH;COOH + CH;CH(OH)CH;
CH;CH(OH)CH; +41, + 60H° — CH;COO™ + CHI; + 51" + 5H,0
CH;CH(OH)CH; —<*¢ 5 CH;COCH; + H,

B. Me Vv tpocOKn apLOATIKOD LEGOV GTNV LGOPPOTINL:
H+
CH;COOH(, + CH;CH(OH)CH3), = CH;COOCH(CH3)CHs()+ HxOy)

EMATTMOVETOL 1] GLYKEVIPOGT] TOV VEPOU KOl GOLLPOVA [LE TNV apYN

Le Chatelier n ynukn ooppomio. petatomileton mpog v Katedbdvven mov
mapdyetal vepd, dMAadN mPog T deEd, omdTE AVEAVEL TNV ATOO0CT NG
TOPOUGKELTC TOV EGTEPOL.

B.3 o Awlvpa A,

NH4A - NH4++A- NH4++H20 = I\IH3+I‘13()Jr
Emredn] to pH tov dwehdpatoc stvat 7, mpémet Kot 1o 10V A val ovTiopd e To

vEPO, COUOOVA e TN Yk’ eElowon: A+H,0=HA+OH".
Eniong mpénet va oyder Ky =K. (NHD) =107 dote [OH] = [H;0'].

Enopévac 1o 0&0 HA sivar aofevég &0 pe Ka=107

Aldiopa A,
‘Eot® n mol 1 mocodta tov NaOH mov mepiéyeton otov dyko tov V ml.
Enmopévog otov dyko tov 2Vml mepiéyovtar 2n mol NaOH. A@od
TOPATNPELTOL I QALY YPOLOTOG TOV OOAVUATOS KATA TV TPOGHNKN T™V
2Vml dwwivpatoc NaOH Oa woydet:
Ny = NNaOH — 2n mol

Tn otypun mov &yovpe mpocsbécst Vml tov mpotumov dwAivpatog NaOH
070 oAV (A,) Tov o&éog HB &yovpe:

mol HB + NaOH - NaB + H,O

apywkd  2n n
Avt/mop -n -n n
TEAMKA n 0 n

Aniadn &xovpe puOuotikd ddivpa HB, NaB tov omoiov ta cuotatikd &xovv
ioa mol, Gpo kot ioeg ovykevipmoeic. Enopévag pH=pK,(HB) 1 K,(HB)=10".
Etot1oyvel K, (HB)>K,(HA) ondte 10 050 HB givat ioyvpdtepo.
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P) Ko (HA)<K,(HB) 1 Ky(A)>Ky(B).
AoV ta dwAdpata £xovv Vv i cvykEvipmon, ot Baoeig A', B elval
povormpotikég Kut Ky(A)>K,(BY) woyver: [OH|,™> [OH | ontdte
PHxaa > pHxag-

B.4 o. To otoyeio 34X &yet miektpoviky dopf: 152s™2p®3s?3p®3d'%4s?4p’ ko
avikel oty 4" mepiodo kar 16" opdda.
‘Eotw 7y, Z, ka1 73 ot atopkoi appoi tov otoyeiov X, X, kot X;
avtiotoya. Aeod o atopikdg apdudg tov X, dueépel and avtdv Tov X,
Katd 3, 0o SlokpivVOLLE TEPUTTOGELS:
Av woyoer ont Z, = Z; + 3 = 34+3=37, 10 otoreio 2, Oa &xer v
niektpoviakn dounon: 1s’2s2p®3s?3p®3d'%4s? 4p°ss' kar aviker oty 5"
nepiodo. H mepintwon avti] amoppinterol, yoTi- 10 X5 OVAKEL ©f
JUPOPETIKT TEPTOAO GO TO 2.
Apa Oa woyven: 7, = Z1—3 = 34-3 = 31 kot 10 X, Qo EEL TNV NAEKTPOVIOKT)
Sopmon: 1s72s™2p®3s*3p®3d'%4s%4p’ ondte avijker oty 4" nepiodo kot oty
13" ouddo.
A@ob 10 X3 avikel otnVv 1610 opdda pe to Xy, 0o avikel otn 16" ondda ko
EMEON EYEL TN LKPOTEPT ATOUIKT aKTiVOL ot OAo To. GTOLXElD TNG OUAdNG
avthc, Oa avikel otn 2" tepiodo. Avtd ovpPaiver yoti og pio opdada Tov
TEPLOOIKOV TTIVOKO, 1) ATOLIKT OKTIVOL EAATTOVETOL OO KAT® TPOG T OV,
@OV EAATTMOVETAL O APOIOS TOV GTIRAS®V T®V GTOXEIMV TN OUAONS.
Me Bdon 1o mapamdvm, 10 X, 0o £xel OV0 oTIPAOES KOl SO TEAELTAIOVL
niektpoviov 2p* apov aviket ot 16" opddo. kat 1 AEKTPOVIAKT Tov Sopn
glva: 1522522p4 ondte 7= 8.

2uvontikd, &xovpe: Z, =31 xou Z5= 8
To X aviket otnv 16" opdda kot otnv 4" nepiodo
To X, aviket otnv 13" opdda kot otny 4" mepiodo

To X5 avikel otnv 16" opdda kot otnv 2" nepiodo
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B. Katd punkog pog meptdoov Tov TEPLOOKOV TIVOKO 1| OTOMKT aKTIVOL TOV
otoyEimv ehattdveTal and aplotepd mPog T de&ld. Avtd eivan cuvémeln
™G abHENONG TOL OTOLKOV OPOROV, OTOTE KOl TOV OPUGTIKOD TLPNVIKOD
QOPTION TOV ATOUMV AP0 KOl TS oXLPOTEPNG EAENG TMV NAEKTPOVI®V TNG
eEotepkng oTPadag amd Tov TupNva.

Otov peyoA®ver 1 ATOUIKY 0KTiVO, 0VEAVEL Kot 1 LEGT] QOCTAGT] TOV TO
LOKPIVOU MAEKTPOVIOV amd TOV TLpNve, omote elaTTOVETOL N €AEN TOV
NAEKTPOVIOV amd TOV TUPNVO UE OTMOTEAEGHO VO LEUDVETOL 1 EVEPYELL
LOVTIGHLOV. ATO T TOPUTAVE GUUTEPAIVOVUE OTL:

To X éyer peyaddtepn evépyelo 1OVTIGHOL amtd TO X,, Yiati PpiokeTon mo
de&ud oty 1dw mepiodo: E; 1(21) > E; ()

To X5 &yer peyadvtepn evépyelo 1ovTiopoby and to Xy, yiati Ppiocketon mo
nhvo oty 0w opada: E; 1(X3) > E; (X))

Telka gxovpe: Ei (%) <E;ii(Zy) <E;j1(X3)
OEMA T
r.i a.
A: CH;CH,OH B: CH;CH=0 I': CH;COOH
A: CH;COOCH,CHj; E: CH;CH,C! Z: HCOONa
®: CH:CILCN A: HCOOCH,CH,

B. Zmv évoon O mov €&yer ovvroktikd tOmo CH3CH,C=N to dtopo
avOpoka mov evovetor pe to dTopo almtov (TPmAOg deGUOGg), £xEt
vBpWIopo sp. Ta GAha 500 GTopa Gvopaka, £xovv VPGS Sp°.

I'2 Toa wopepn arkvrofpopnidie pe tono C;H;Br eivan 6vo: To CH3;CH,CH,Br
(tpomvrofpmpioro) kot to CH;CH(Br)CHj; (1compomviofpmpioto) pe kovi

Mr=3-12+7-1+80=123
‘Eoto 611 £rovpe x mol and 1o Kabe éva, ool To peiypa eivol 1IGopoploxo.

M, =M +nm, =n - Mn+n,  Mr,=123x +123x = 246x =

= 24,6 =246x = x = 0,1 mo!

AvTtidpovv Kot ta 300 aAKLVAOBpmuidta pe voaTko dtdivpo NaOH wg e&ng:
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mol CH3CH2CH2BI' + NaOH M) CH3CH2CH20H + NaBr
apy K 0,1
TEMKA - 0,1

mol CH;CH(Br)CH; + NaOH —we«=i ,  CH;CH(OH)CH; + NaBr
apPyIKQ 0,1
TEMKA - 0.1

Ot evoeglg mov mopdyovtal, ivol ot avtioToeG OAKOOAES TOV ATOTEAOVY TO
petypa My, Ao 1o petypa M, yopileton o€ dvo ica pépm, to kébe uépog Oa
neptéyet 0,05 mol amd v kabspion GAKOOAN.

a. Kat ot dvo akkooreg o&erdmvovtar and K,Cr,O7 wg eéng:

3CH;CH,CH,0H + 2K,Cr,0; + 8H,SO, — 3CH;CH,COOH + 2Cr,(S0O,); + 2K,SO, + 11H,0

Avtidpovv 0,05 mol CH;CH,CH,OH g 03’1 mol K,Cr,0;

3CH3CH(OH)CH3 u KQCI'207 + 4HQSO4 B 3CH3COCH2 17 CI'Q(SO4)3 + K2SO4+7H2O

Avtdpovv 0,05 mol CH;CH(OH)CH; pe 0’25 mol K,Cr,O;

Ta cvvolkd mol tov K,Cr,O;7T0v amaiTovvIoL Yo, TNV TATPY 0EEIOMOT) TOV
TPOTOL PEPOVG, Etval:

0,1 0,05
= +

—005mol c=" =y ="-90 [y 0051 5 250mL
V c 02

naﬂazr - 3

B. Katd t 0épuavon tov dgvtepov pépoug pe Cu mapdyovtat ot avticToryeg
KaPPOVOMKES EVDOELS:

mol CH;CH,CH,OH _ ¢ 3¢ o CH;CH,CH=O + H,

apPyIKQ 0,05
TEMKA - 0,05 0,05

mol CH;CH(OH)CH; _ < swc . CH;COCH; + H,

aAPYIKE 0,05
TEMKA - 0,05 0,05
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To petypo M3 mov mpokOmTEL, TEPLEYEL TNV TPOTAVAAN KOl TV TPOTAVOVY).
AT T1g dV0 AVTEG EVOGELS, LOVO 1) TPOTAVAAT OVAYEL TO PEALYYELO LYPO Ko
dtver ilnua Cu,0, g e&ng:

CH;CH,CH=0 + 2CuS0O4 + 5NaOH — CH;CH,COONa + CuZOl‘i‘ 2Na,S0O4 + 3H,0

Avtopovv 0,05 mol CH3;CH,CH=0 ka1 tapdyoviot 0,05 mol Cu,O

Apa mpoxvntovv| 0,05 mol Cu,O

OEMA A

Al. H avtidpaon mov Tpoaypoatomoteital, Goivetal TopaKato:

mol 2NH; + 3CuO — N, + 3Cu + 3H,O

avIwpovV 71 meplooela -
TEMKAL - n/2 3n/2
To aéplo mov mopayetat eivaw o Nyt ny = A~
4 - S N 10
—3 g: 0,01 = n=0.2 mol
a. To oteped mov mapaystat eivan o0 Cu: n,, = 3_2n =3'—§’2 =\ 1., = 0,3 mol

B. Ta mol g NH; mov avtédpacay gival n, OTmg @aiveTon mopandvo.

Apa avtédpooav: | ny, =0,2mol
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A2. To dwarvpa Y1 nepiéyxet NH; ovykévipoong C=n/V=0,2/V mol/L

VL & HCIl VL 6.NH,CI 2V L
CM + CM 0. HCI CHClZC/Z M
Y2 Y3 0. NH4C1 C NH4Cl1 =C2 M

O wvtiopog Tov 1oyvpov o&Eog HCI éxet og e&ng

mol/. HCl + H,0O — H;0" + CI
apywa C/2
TEMKO - C/2 C/2

To NH4CI diictaton og €&ng

mol/L" NH,Cl — NH," + 'CI
apywa - C/2
TEMKA - CR2 anp
To 16v Tov NH, " avtidpé pe to H,O vrd v emidpaon kowow 16viog H3;O' and

tov ovtiopo tov HCI

mol/L NH,” + H,0 - NH; + H,0"
aPYIKA Cr2 C/2
ovtiCovtal X
TOPAYOVTOL - X
TEAKA C/2-x C2 +x

r /. +
O Badudc wvtiopov tov NHy eivor o =

=

)

N\Q|><
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x-(x+—2) £
I'a 10 16VNH, 1oy0et: K ) _INH A0 =K, = 2 ~ 2 youanb
SO [NHG ] c.. c
2 2
™ oxéon (1) épovpe: K, :a-% =K, =10K, % =

= 1=5C =

C=0.2M

H mocdémta g NH; mov dwpipdotnke oto doyeio A (0,2 mol), dwwhvOnke
TANPOS 6TO vePO Kot dnpuovpyeitan ddivpa Y1 ovykévipmong C mol/L wov

onm¢ Bprkape givor ion pe 0,2 mol.

, n 0,2
Apa CNH3=%:>V= s = V=1L
VL VL 2VL
8. NH; + 8. HCL — | 8. NH,CI
02 M 02 M G -, B2 Vi =-0,1 M
Y1 Y2 Y4

‘Exo avaueén pe avtidopaon. Bpiokm apyikd to mol tov HCI kot tng NH; ko

KAV TNV avTiopaot.

mol NH; + HCI —  NH,CI
apyIKd, 0,2V 0,2V -
AVTIOPOVV 0.2V 0.2V -
apdyoviot - - 0,2V
TEMKA 0 0 0.2V
Bpicke m C tov NH,Cl: C,, = ”N;f’ _ 052 'VV = Cy s =0.1M

Exo mhéov éva dtdivpa drotog.

mol/L NH,Cl — NH, + CI
apywd 0,1
TEMKA - 0,1 0,1
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mol/L NH,” + H,0O - NH; + H;0"
aPYIKGL 0,1 -
tovtiovton 1 -
TopAyovToL - W W
TEAKA 0,1-y 1 ]
K
K .= x
a(NH}) Kb(NHi)
[NH,][H,0"] _ A y’ — ia P
. = ~L =,/0.1-K H;0']4,=401-K | (2
o vy ooy o 0 Vol K= O LA T @)
VL VL 2V L
o. NH;0.2 M + |6.NH,C10.2M — | 8. NH; C y5=0,2V/2V=0,1 M
Y1 Y3 0. NH4C1 C NH4Cl :O,2V/2V:0,1 M
]
I'a v NH;: Cpee = 0,1 M I'a to NH4CI: Coe = 0,1 M
To mopandve cvoTue arotelel Eva Pubuiotikd Atdivpa
I'a to ovluyé {evyoc NH; - NH, woyvet: K, o) - K
Kh(NH;)
AoV oydovv oL Tpoceyyicels, 1oyvel n oxéon Henderson - Hasselbach
pHs=pK, + log Cpione = pHs=pK, + log 1 = pHs;=pK, =
o&éog ’
K K ;
= [H;0]s=K . =>—2—=—_ = [OH]s=K 3)
a(NHy) [OH ]5 Kb(NH,) b(NH3)
['vopiCovpe 6T Yo Ta Stedvpata Y4 kot YS mov mapdyoviot ioydeL 0T
[H;0"],= [OH]5s kot and m oxéon (3) &xovpe: [H3O']4= K,y
Ko and m oyéon (2) Pyaiver ot 01K, = K,y ) =
K 107"
0.1 K, i = (K ) ) = —— 0,1 = (K, ) = 0,1= (K, ) =
b(NH;) b(NH )
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= (Kyu))' =107 = K, =107
14
y1a 10 ovlvyéc o&d NH, 1oyvet: K i~ K, _ 10_5 =10"
Y Ky, 10
Avdiopa Y4
[H;0']s =y =4/0.1-K, =1/0,1-10° =410 = 10~
pH, = -log[H;07], = -log10” = |pH,=5
AvgAivpa YS
pHs = pK, = pHs= -log10® =| pHs=9
A3.
1L VL AroAvpo
0. NHyCl + | 0. NaOH — [OH]= 10% [H30].
C nHac1 =0.2 M 02M
IY8

Eivat 6gdopévo 61t [OH'|= 10% [H;0"]
Ivepilovpe eniong 6nt [H;0'][OH]=K,=10"" = 10° [H;0"*=10" =

0™
10

[H;0'] = 1—8 =10 = [H30"]=10"" ka1 pH=-log[H;0"] = -log10™"' =11
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EITANAAHIITIKA OEMATA 2016 E_3.X)30(a)

AIEPEYNHXH:

i) 'Eoto 011 &yo mAnpn avtidpaon peta&h NaOH ko

NH,4CI onAadn yuo to NaOH: n=0,2mol :>§ =0,2= | V=1L

Exo avapeitn pe avtidpaon. Bpiokw apyikd ta mol tov NaOH kot tov
NH,CI kot kv v avtidpaon.

mol NH,Cl + NaOH — NH; + NaCl + H,O
apyIKa 0,2 0,2 -
aVTIOPOVV 0,2 0.2 -
TopAyovTot - - 0.2 0.2
TEMKA 0 0 0.2 0,2

Ta 10vra Tov mapdyovrtat and ) ddotacm tov NaCl oev aviidopovv pe to

vepo.

Bpioko ™ cvykévipmon e NH : C=n/V=0,2/2=0,1 M
3

‘Eva tétoto o1dAivpa NH; tovtiCeton

mol/L NH; + H,OO < NH,S + @ OH
Py IKEL 0,1 -
ovtiCovtal ® -
TOPAyovTal - Q) Q)
TEAMKA 0,1-o ) )
+ - 2 2 2
g, = MLOH ] o7 o s @ = o = 107
" [NH,] 0l-w 0.1 0.1
e K 10"
Apo, [OH]=10" H;0"|=——»— = = [H;07]=10""
pa [OH'] [H;07] OH T, 107 [H;07]

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

To pH tov droAvpatog mov mpoxvntet gival ico pe to emBounto pH.

Apa o dykog tov dwwivpatoc NaOH mov Oa tposbécm ivar 1L
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ii) Avn>0,2
‘Exovpe tehikd ektdg amd NH; kot mepicoeio ioyvpng faong dpa pH > 11
amToppinTeETOL.

iii) Avn <0,2
‘Exyovpe tedwkd exktog amd NH; wor mepicosio NH4Cl dpa pH < 11

amoppimteTor.
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