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TAZ=H:

I'" TENIKOY AYKEIOY Q

MPOZANATOAIZMOE: OETIKON ZIOYAQN
MAGHMA': XHMEIA %7

Hpepopnvia: Kvprakn 17 Auptkio

Awapkerwa E€étaonc: 3 (I)pgx&

\®)
AITANTHXEIX &
OEMA A @Q?
Al «a z
A2 vy \
A3 v @ %
A4 B % %
O ap19udg TV nhektpovimv u-@gy4 t{co¢ pe 8 (vroostoPadeg 3p kot 4s)
Yo OA0. TO. GTORA OV EYoVV 72 >, deov &yovv coumAnpwbel avtég ot
vroctolBddec. Etot, dev tTo @)wﬁn’]pmcﬂ NG OOUNG TOL GTOLYEIOL Y10l
vo eMAEEEL TN 6OOTN an@ .
AS «a é @
OEMA B @ %:
B.1  o-X, B-A, y-A,@\, e-
B.2 O

v
J Katd ™ 0éppavon g B mapovoia yadkol, mapdyetol kapfovolkn
ov ogv avayetl to aviwpactiplo Tollens, dniadn ketovn, Ba givar

5&; o =1
% évoon I' eivon g popeng CyHy,, i COOCH(CH;3)C Hyy ko éxgr mévte
@ 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

CH;COOH + CH;CH(OH)CH; ' cmcoocmcmm@zo

CH;CH(OH)CH; +41, + 60H — CH3COO'+CHI£A\\7£' + 5SH,O

CH;CH(OH)CH; —““*“ CH;COCH; + @

Me v npocOnkn apudaTiKov HEGOV GTNV 160PPOTt
H

CH;COOH((,+ CH;CH(OH)CH;(y = CH3COCH3)CH3([)+H20([)

ELATTMOVETOL 1] GUYKEVIPMGT] TOL VEPOD KoL cnu(poava He v apyn

Le Chatelier  ynukn wwoppomio us Tal TPOG TNV KatevhuveT Tov
mapdyetal vepd, OMAAdT TPOg Ta mOTE ALEAVEL TNV AmOd00T NG

TOPOGKELTC TOV EGTEPOL.

Aldiopa A, @
NH4A > NH, +A zﬁ&@m

= NH3+H30+

Enedn| to pH tov SL(xh)uat €mel Kot To 10V A va avtidpd pe to

: A+H,0=HA+OH".

vepPO, COLPOVA IE T xn )
JNH,") = 10? dote [OH] = [H;0'].

Eniong mpémer va lGX L

Enopévoc to o&o H 1 (x &c 0&0 pe Ka=10"
Adiopa A,
‘Eot® n mol n NaOH oL TEPLEYXETAL 6TOV OYKO TV V ml.

Enopévaog o10 ’YKO tov 2Vml mepiéyovior 2n mol NaOH. A@ov
naparnpsm aAAOYT] YPOUATOG TOV SWHAVUATOG KATO TNV TPOGHNKN TOV
2Vml 81(1& og NaOH 6a oyvet:

Ny = nNaOH 2n mol

mol HB + NaOH - NaB + H,O
@ apywke  2n n

Avt/map -n -n n

% TEMKA n 0 n

nAad”| &xovpe pvootikd dtdivua HB, NaB tov omoiov ta 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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P) Ki(HA)<K,(HB) N Ky(A)>Ky(B).
AoV ta dtwAdpate £xovv TNV 110 GLYKEVIPM®GT], Ol 2’\% A B™ &ivat
povompotikég Kot Ky(A)>K,(BY) woyver: [OH [,™> [OH ]g

PHnaa > pHnan
B.4 a. To otoysio 34X; éxer miektpovikn doun: 1522ip63d104524p4 Ko
avikel oty 4" mepiodo kar 16" opdda.
‘Eotww Z,, Z, ka1 Z5 ot atopikoli apt@um& otoyeiov Xy, 2 KoL 23
avtiotorya. AQov 0 atopKdg apOpdg %722 SPEPEL Amd aVTOV TOL X4

Katd 3, 0o SoukpivovLe TEPUTTOGELS:

Av wybver ot Z, = Z; + 3 = 7 T0 otoyeio X, Oa &yer v
NAEKTPOVIOKT] OOUNON: 15725 22p 4p655 Kol avikel oty 5"
nepiodo. H mepimtoon ow L, Yyt 10 X; aviKel o€

JPOPETIKN naptoSo and ‘E

Apa Ba wybvel: 7, = 34- Kal 10 X, Oa £yl TNV NAeKTpOVIOKN
dounon: 1522522p635 04 omote avikel oty 4" Tepiodo kot otV
13" opddo.

Ao 10 X3 avn n%@ ouada pe to Xy, 0o avikel otn 16" opdda kot

EMEON EYEL TN LIRPOTEPT] ATOUIKT] AKTIVOL 0O OA TO. GTOLXELD TG OUAONG

avtnc, Oa @SL ot 2" nepiodo. Avtd ovpPaivel yoti o po opdada tov

nsptoS@ TVOKOL 1] OTOMIKT] OKTIVOL EAATTOVETOL OO KATM TPOS TOL TAV,

POV TOVETAL 0 APOUOS TOV GTIRASMV TOV GTOLXEIMV TS OUASUGS.
N To TAPUTAvVe, T0 X, B &xel dVo oTiddeg Kol doun TeAgvTAion
tpoviov 2p* agov aviiket o 16" opdda Kot 1 AEKTPOVIOKT TOL SouN
%&vat 1522522p4 ondte 75 = 8.
@ Xvvontikd, Exovpe: Z, =31 ka1 Z;= 8

Q 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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[0)

eEmtepkng oTadag amd Tov TupNVa.

QopTiov TOV ATOUMV Gpo Kot TG 1oxvpoTEPNS EAENG niekTpovimv g
Otav peyoimver 1 atopikn axtivo, av&dver Kot Eginécwcn TOL TO

LOKPLVOD MAEKTPOVIOL amtd TOV TLUPNVO, OTOT Ttovetal 1 EAEN Tov
NAEKTPOVIOV amd TOV TUPNVO UE OTOTELEG LEWDVETOL 1 EVEPYELD
LOVTIGLOV. ATO TO TOPATAV®D cmunspaivovu&% :
To Z; &xel peyoldtepn evépyela 10vtiopol omd 1o X, yuti Ppioketal mo
oe&d oty dw epiodo: E; (X)) > E; 1(2%\&7
To X5 éyel peyadvtepn evépyelo 10vTL and 1o Xy, yiati PpiokeTon mo
névo oty 0w opdda: E; 1(X3) > E;

Tehkd Eyovpe: E; 1( 1(Z) <E;1(%5)

OEMAT @

I'.1

I.2

a. &S

A: CH;CH,OH I B; CH;€H=O I': CH;COOH
%
A: CH;COOCH,CH; | Ex€H3CH,CE 7: HCOONq,
)
©: CH;CH,CN.& A HCOOCH,CH;

NS

B. Zmv évean O mov €&yer ovvroktikd tOmo CH3CH,C=N 1o dtopo
avOpoka tov) evéveton pue 1o dtopo al®dTOv (TPUTAOG OeGUAC), E€xel
DBPLSLG@; Ta d@ha 860 dropo GvOpaka, £x00v VBPSIGHO Sp”.

Ta 160 AMcvloBpopioie pe tono C3H;Br eivan 6vo: To CH3;CH,CH,Br
(Tpor pouidro) kot to CH3;CH(Br)CH; (toompomuloBpmpiono) pe kown

Mr@zw-lmo:m

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

@ ot £yovpe X mol amd to kb Eva, aEov To petypa eitval I6opoploko.

= 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 v o CH3CH2CH20H§§~B NaBr
apy K 0,1
TEMKA - 0,1

mol CH;CH(Br)CH; + NaOH e, CH;C ')CH3 + NaBr
apyIKQ 0,1 A
TEAMKA -

Ot evoelg mov mapdyovtat, sivar ot avr{csrmxsg AKOOAEG TTOV ATOTELOVV TO
petypa My, Aeov 1o petypa M, yopileton Do ioa pépn, 1o kabe pépog Ha
nepteyet 0,05 mol amwd v kabepio a)ucoo%

a. Kat ot 600 ahkoores 0EdDVOVTQL % ,€1,07 og eéng:
3CH3CH2CH20H + 2K2C1’207 + 8H2804 H + 2CI‘2(SO4)3 + 2K2804 +1 1H20

Avtidpovv 0,05 3C
3CH;CH(OH)CH; + K2Cr20 3CH3COCH2 + Cry(SO4); + K SO+7H,0
Avtidpovv 0,05
Ta cuvolkd m K, % oV amottoHVTaL Yo TV TANPN 0&eidwon Tov

TPOTOL PUEPOVS;EIVAL:

nm”=%+0’055molc:£:V:ﬁ:0’05:> V=025L # 250mL
3 3 V c 0,2

B. Kat éppavon tov devtepov pépovg pe Cu mapdyovtal ol avIicTouy e
K MKEG EVOGELS:
CH3CH2CH20H &) CH3CH2CH:O + Hz
%xuca

0,05
<§ TEMKO 0,05 0,05

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

o pxucfi 0,05

TEMKA - 0,05 0,05
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To petypo Mj mov mpokOmTeL, TEPLEYEL TNV TPOTAVALT] KoLl tn@ponowévn.
Amd 115 800 aVTEG EVDOGELS, LOVO 1] TPOTAVAAT AVAYEL TO (psk.éyéw 0 VYPO KO
diver ilnua Cu,0, og e&nc: %%
CH;CH,CH=0 + 2CuS0O4 + SNaOH — CH;3;CH,COONa + Cu,0]+ 2Na,SO,4 + 3H,0

Avtopovv 0,05 mol CH;CH,CH=0 ka1 Tapdyovion (@)1 Cu,0

Apa mpoxvrtovv| 0,05 mol Cu,O

2\
OEMA A &@

Al. H avtidpaon mov mpaypoatomoteital, Qoivetal TopaKaTo:

mol  2NH; + 3CuO @ + 3Cu + 3H,0
aviwpobv 7 Tepiooeio

TEMKA - \ % 3n/2
. . . Vo224
To aépro mov mapdyeTon €t Nz%' == =
@ § v, 224

Ié

a. To oteped mov napazg@ nweCu: . = =|n., = 0,3 mol
B. Ta mol g NH@V%&X\/ glvot n, OTMG POUIVETOL TOPATAVE.

Apa ovagdpacav: | ny, = 0,2 mol

I
&
&Y
<

©
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[0)

9

A2. To dwarvpa Y1 nepiéyet NH; ovykévipoong C=n/V=0,2/V mgl@

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

/]
O wvtiopdg Tov 1oyvpov oEEog HCI éxatéoﬁgg
3

mol/LL. HClI + H,O O" + CI

apywd C/2 \
TEMKE - l@ C2

To NH4Cl duictator g €Ng 2@

mol/L I @NH{ +Cr
aPyIKG, 2@
rs%m@ @ o) cr

r + r 4 4 r + r
To 1ov tovo NHy « H%ﬁzo v v enidpacmn Kowvov vtog H;O™ and

oV 1ovTiopo tov H

mol/L @HL‘+ + H,0 < NH; + H,0"

aPYLKGL Q C/2 - C/2
ovtiCovt X -
Topay - X X
TEAL C/2-x X C2 + x
& . , , n, (NH;) X

abpog ovtiopod tov NH, ™ eivon o = o4 = g =— (1)

% nap;( (NH4 ) g
2

©
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_[NH, ] [H,07]

I'a 10 WVNHy woydet: K -
[VH,]

a(NH})

™m oxéon (1) éovpe: K, =a-% =K,=10K,

= 1=5C = | C=02M

Q)
%2 KoL amd

2

a

'§

C
X-(xXx+
(x+2)
C
2

| O

H mocémta g NH; mov dwpifdotmke oto ‘2@ A (0,2 mol), daAvOnke

TANPOS GTO vEPO Kot dnpuovpyeitor ddAvpa
onmg Bprkape givar ion pe 0,2 mol

A _ Py, _ _
paCNHB—T:V— = |V=1L

vykévipmong C mol/L wov

/N
VL VL
5. NH; + 8. HCI %
0.2 M 0.2 M
Y1 Y2

2VL

d. NH4Cl

C nmact =0,2V/2V=0,1 M
Y4

Exo avaueién pe ovti
KAV TNV avTidpaoT):

N& + Hel

. @ apyd to mol tov HCI kon g NHj xat

mol —  NH,CI
0,2V 0,2V -
0,2V 0,2V -
- - 0,2V
0 0 0,2V
Bpio t C tov NH,CI: €, ”N;f' _ 052 ! V= €y =0.IM
'E ov éva d1dAvpo GA0TOG.
mol/L NH,Cl — NH," + CI
apywa 0.1
@ TEMKG, - 0.1 0.1
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“Norziinoao /)
mol/L NH4+ + HzO = NH3 + P@g
aPYIKEL 0,1 -
ovtiCovral 1 -

TopAyovToL - ] ]
TEMKEL 0,1-y \ ]
K I

+ 2 2
K, (NEG[HOT_ v~ v —y= %:[H3OJ’]4= K| @

[NH; ] 01-y 0,1
L
”v

VL VL 2V L
0. NH30,2 M + |9.NH4Cl10,2M —9 8. NH;3 C yy3=0,2V/2V=0,1 M
Y1 Y3 1 8. NH,Cl C g =0.2V/2V=0,1 M
Y5
)
I'a v NHj: Cpo = 0,1 10 NH4Cl: C = 0,1 M
To mopandve cOGTNWI, 00T (x PvOotucd Awdhopa
' o ovluyéc (e 3%{ wyoet: K, . = KKW
b(NH3)

Apov chl')ouvocsyyicag, woyvel 1 oxéomn Henderson - Hasselbach

o&éog ’

C,.
pH5—pIQ%@g Zpang pHs=pK, + log 8’1 = pHs=pK, =

K K

@3\\07} - Ka(NHI) = = — = [OH-]SZK}:(NH3) 3)

[OH ]5 Kb(NH3)

_ 2 K, _ 2
a(NHI)_(Kb(NHz)) = '091_(Kb(NH3)) =

b(NH3) b(NH3)
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= (1<,,(N,{3))3 =10° = K, =107 §

K, 10"

Y1 10 ovlvyéc o0& NH, ' 1oyvst: K = g = =K e~ 107

T Ky, 10
Avdiopa Y4 g

[HiO' ] =y =/0.1- K, =/0,1-10° =4/10"" = 10~ @
pH, = -log[H;07]4 = -log10” = |pH,=5 &

Atéihopo Y5 @E

pHs = pK, = pHs=-log10® =| pH; %

A3. héé %

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

Y3

Eivat 55006v0 é@k 105[H;0"]

Tvopiovpe 811'@ ot [H;0'][OH]=K,=10" = 10® [H;0'*=10" =

[H;0'T? =%§=10'22 = [H;071=10™" kot pH=-log[H;0"] = -log107'' =11
&

&

Q©
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AIEPEYNHXH.

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

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

&
%@m

Exo avapeitn pe avtidpaon. Bpioko apykd ’5%)01 tov NaOH «at tov
NH,4CI kot kéve v avtidpaon.

mol NH,Cl + NaOH — NH{\ NaCl + H,0
apyIKd 0,2
AVTOPOLV 0.2
TopAyovToL -
TEMKA 0

Ta 10vta mov mapdyovtal amd T

vepo.

Bpiokm ™ cuykévipoon

‘Eva té€t010 S1dAvpa N@%ﬂ@@
H%W o0 =

v NaCl dev avtidpovv e 10

ggrﬁ @—0,2&—0,1 M

mol/L NH,” + OH
aPyIKE -
tovtilovton @ % ]
ToPAyovToL ® ®
TEMKA Q 0,1-o ® ®
2 2
K Q[N LA 105= 2 = o =y10° =107
2 [NH ] 0o ,
%& 3 T _10™ H_10-11
\ pa [OH =10 [H;0']= = = [H;07]=10

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

10°°

To pH tov dtohdpatog mov mpoxvmtet ivan ico e to emBounto pH.

Apa 0 6ykog tov daivpatog NaOH mov Oa tpocBécm eivon 1L
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i) Avn>02 Q)

‘Exovpe tehikd extdg and NH; kot mepicosia 1oyvprg Bdg&'& pH > 11

amoppimteTon.

iii) Avn < 0,2 v'

‘Exovpe telkd extdg amd NH; won nspicscsawcg : 4Cl apa pH < 11

amoppimteToL. @
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