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©OEMA A

Al. Zwotm amdvtnon to Y.
A2. Yoot amdvtnon to 8.
A3. Zwot amdvtnon to B.
A4. Lwom andvtnon to 6.

Ab5.
1. Xwoté
2. AdBog
3. ZwoTto
4. AdaBog
5. Ad6og
OGEMAB
B1.
a. OLNAEKTPOVIAKES KATAVOUES lval:
,N: 1s22s%2p3 N
15P: 15%252%2p%3523p3 P l avEnom aTopLKS aKTivag
33A4s: 15225%2p°3523p°3d104s24p3 As

To As éxer 4 otolBadeg, o P éxel 3 kat to N 600 otolades. Apa, Ry < Rp < Ryg YEYOVOG OV
attloAoyeitat kot amo ) 0€om otov [leploduko [Mivaka a@ov ta 3 6Tolyela avijKouv 6TV opuada
15 (VA).

B. Ta otoyeia N, P, As 6mwg Sel€ape mapamavw aviikouvv oty dta opada tov ILIL kat katd
@Blvovoa atoukn aktiva Eovpe: Ry > Rp > Ry. L& piat opdda o BACIKOG XAPAKTIPAG TWV
VEPOYOVOUXWV EVWOEWV AVEAVETAL ATIO KATW TPOG Tar ETAvVw (Xx0Ako BifAlo Tevyog B oeAida
144). Apa xata oelpd abEovoag LoxVog Bactkol YapaKTpa:

AsH; < PH; < NH; xaBwg e autn TN O£l pal LELWVETAL 1] ATOULKT akTiva Touv oTtolxelo X Tov
evovetat pe 20H. Emopévwg Stevkodtvetal n tpdoAnym H*. Opwg CH3;N H, sival toxupdtepn
Bdomn ™ appwviag Adyw Loxvpotepov +1 @atvopévou tov CHi- évavtitov H™.

['evikd ot vokataoctdteg +1 @awvopevou amwhBovv To apvnTiKd @optiov omdte TPocadidouv
ot Bdomn peyadvtepn tkavotnta va éAket H. Apan oeipd oxOwv Bdoswv sivat:

AsH; < PH; < NH; < CH3;NH,



B2.

a.

CH50H - 65°C

CH, » —162°C

H, » —253°C

‘000 LoXxVPOTEPES OL Slapoplakeg Suvapels T0oo VPMAGTEPO To onpelo (éoewg plag ovolag.
Meta€) Twv popiwv 0Awv Twv ovolwv avartiocovtal Suvapels Staomopds (London), OUwS
HetadV Twv popiwv g CH;0H avamtuooetal deopdg vépoyovou. Emouévwsg, ot CH;0H
avtiotolyel To vYmAGTEPO onpeio {Eoewg, 65°C.

H ox0¢ Twv Suvapewv Stacmopds eaptatatl amd v Tiun Mr.'Oco vymAdtepn eivaln twun Mr,
TOOO0 LoYLVPOTEPES OL SLAPOPLAKESG SUVANELS, dpa Kol VPMAGTEPO TO onpelo (Eoews TNG OVTLag.
Emopévwg, to CH, (Mr =16) eppavitet vymAotepo onueio {éoewsg (—162°C) amd to
H, (=253°C).

B. AUEnom Tov OYKOU TOL SOXEIOV £XEL WG ATTOTEAETUA TN LEIWOT TNG TH{EONG. ZVUPWVA UE TNV
apxn Le Chatelier to ocvotnua teivel va avalpéoel T HETAPOAT IOV EMPEPALE, ETOUEVWS T
Xnuikn wooppomia B petatomiotel MPog TNV katevBuvon otnv omola Tapdyovtal TA
meploooTepa mol aegpiwv, SnAadn aplotepd. ZUVETWG, 1) TOoOTNTA TOL H, Ba avénBel.

B3.
[adApH = 1=

[H30 lapaiwuévov 1
[Hz0F]apyikd 10

a. H apaiwon Tov StaAvpatog o€ SEKATAACL0 TEALKO OYKO EXEL WG ATTOTEAEGUA ) CUYKEVTPWOT)
TwV §U0 0EEWV 0TA TEAIKA SLOAVHATA VO EVaAL VTTOSEKATIAGC L. LTNV TEPTTTWOT TOV LOXVPOV
0E£0¢ aUTO/EXEL WG oLVETEL Vo YiveTan vtoSekamAdoia kal N [H; 0t o ox£on pe v apxiky,
EMOUEVWG 1) T pH va auEdveTtal katd pia povada. Apa, To Loxupo 080 TEPLEXETAL GTO SLAAVHX
A2.

B. Zwot amavinon: i

Ta apxwka Stcddpata €xouvv Vv S Tiu pH, emopévwg Ba TPETEL 1| CUYKEVIPWOT] TOU
aoBevovg 0&€og va ivat peyaivtepn tov loxvpov (Cyg > Cha).
ZTO OYKOUETPOUUEVA SLAAVHATA TIEPLEXOVTAL:

A2: nyy =CyuaV

KatAl: nyg = Cyp -V, 0mov V 0 6ykog Tov kabe StaAvpaTog.
Apa Ba woxVetnyg > nyy (1)

H avtidpaon e€ovdetépwong eivat:

HA 4+ NaOH - NaA + H,0

HB + NaOH —» NaB + H,0

Zuvenwe oo LE. Ba 1oxOeL kat 0TI V0 OYKOPETPNOELS N = T
Apa, yieto A2 nys = C -V, xau

ywato 41 ngg =C-V;



apaamd (1) V, >V,

B4.
.
i. Zwot)
ii. AaBog
iii. AaBog
B.
i. ZOpwva pe tov vopo Lavoisier — Laplace, To Too6 NG OgpUOTNTAG IOV ATIOPPOPATAL
KaTtd T ovvBeon 1mol pag xnukng Evwong oo Ta CUCTATIKA TNG OTOLXELA Elval (00 pE
TO 000 BePUOTNTAG TTOV EKAVETAL KATA TN Staomaon 1mol ¢ (Slag xnUkng évwong ota
OUOTATIKA TNG OTOLXELQ.
ii. ZOp@wva e To TapakaTw evepyelako Staypappa Eyy = AH + E,,

-

Evepyeia

—_—— e — —_— —_———

Tropeia avtibpaong

iii. Me 6eSopgvo TG 1 avTidpaon eival amAn Kot TTPog Tis SU0 KaTevBuvaels .oyl ke = %
2
OEMAT
I'1.
a. T ™) AH? g aveiSpaong (1) wyvet
AH® =2 - AH} (NH; (9)) + 4HP (€O, (9)) — AHP (H;NCONH, (aq)) — AH? (H,0 (D)) =
AH® = 2 - (—46) + (—394) — (—320) — (—286) KJ - mol~! =
AH® = 4120 kJ - mol~t
['la v ovpla €xovpe M, = 60 omoTEN = % = 0,1 mol.
TOpwva pe tn otolxelopetpla g (1) £xovpe:
1 mol ovplag amoppoa 120 kJ
0,1 mol ovplag amoppo@d w
TeAka, amoppo@wvtal ota 12 kJ kat mapayovtat 0,2 mol NHs.

B. H apxwn ovykévipwon ™mg NH; etvat [NHslg,, = % =04M.

2e 10 s gxel Staomaotel To 20% SnAadn éxovv Staomaotel 0,08 M,
dpa A[NH;] = —0,08 M
OmoTe, 1 Hé€om TaxvTNTA TNG avTidpaong ivat:
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T=—=

1A[NH 1 /—0,08
INHs] _ (—) =0,004M -5t

2 At 2\ 10
‘OUws Yl T péon TaxyTNTA KATAVAAWOTG TN AUU®VING 6To (510 XpoVviKo SlaoTnua LoXVEL
1
U= EﬁNHS = ﬁNH:; =2V = 0,008 M - S_l
I'2.'Exovype:

mol ‘FeO(s) + CO0 2 Fei + CO0yy

X.I. | 025 0,25 1,25 1,25

kc =

1,25
[CO,] =y~ 1,25

[cO] — 0,25 ~ 0,25
v

=>kc=5

'Eotw k mol CO,, n X.I. cOp@wva pe v Apxn Le Chatelier petatomileton Se€1a.

mol | FeOy + COpy 2 Fey + COyy)

Apy. 0,25 0,25 1,25 1,25 -k
Avt./ lap. =7t —X +x +x

X.1., 0,25—x 025—x 1254+x 1,25—kKk+x

1 1 4
Neo = gMeo 2 0,25—-—x==:0,25 = x.=-"0,25 = x = 0,2mol

5 5

AoV 1 Bepuoxpacia mapapevel otaBepn, N Kc mapapevel otabepn).

Kc

r'3.

1,45 — k
Hwuil
0,05

|4

=5=>= =5=145 -k =0,25= k=1,2mol

Apxwa paypatomoloV e SetypatoAnyia 2 Setypdtwyv amo kdbe Soxeilo. Emdpovpe pe StaAvpa
A, (NaHCO3), oe 1 Selypa amd ta dVo mou AdBape amd kabe Soxeio. 'Emetal emibpaon
Stodvpatog Az (NaOH/IL,) o€ k&Be Selypa mov amépeve amod kabe Soxelo. 'Etol yia kaBe pelypa
IOV VTIAPXEL 0TO So)El0 EYOVLE:

To Selypa 1 B avtidpa pe poodnNkn Stadvpatog NaH C 05 kabwg meptExel kapBoluAiko ofv
(TMapaywyn agpiov CO,). Opws dev avtidpd pe StaAvpa NaOH /1, kabwg kapia evwor) dev
‘Sivel’ TNV aAoyovo@op Uik avtidpaon.

To petypa 2 Ba avtidpa pe mtpooOnkn Stadvpatog NaH C 05 kabwg mepiéxel kapBoSuAiko ofv
(TMapaywyn aegpiov CO,) aAAd avtidpa kat pe SttAvpa NaOH /I, (Tmapaywyn kitpvou
inuatog CHI3).

TéAog To petypa 3 Ba avtidpdoel pe mpoodnkn Staivpatog NaOH /I, (Tapaywyn Kitpvou
uatog CHI3) aAAd Oxt pe o StaAvpa NaHC 05 (kabwg dev mepiexel kapBoluAiko ogv)



Ol avTI8pAcelg TTOV TIPAYHATOTTOLOUVTAL 0TO pHiypa 2 Ba eivat:
HCOOH + NaHCO; » HCOONa + CO, + H,0
CH;COCH; + 31, + 4NaOH — CH;COONa + CHI; | +3Nal + 3H,0
OEMA A
Al. Tvwpiloupe 6TL 0TO SLdAvpa Y; Tov 0&éwe B mosotnta tov NaOH Tov TeploceVEeL
amottel yix v mAnpn eéovdetépwon g 50ml Stodvpartog HCI ovykévtpwong 0,2M.
Eivau: NaOH + HCl —» NaCl + H,0
mol: 0,01 0,01
Yuvenws nye = 0,05L-0,2 M = 0,01 mol.
AnAadr) ta mol tov NaOH mov mepiooePav amd tnv apyikn eEovdetépwon eivat:
0,01 mol = n,.
Apa, Nygon/r1 = Ny + Ny, 0TIOL Ny Ta Mol TTOL AVTIEPOVY TNV APXIKY] EEOVSETEPWOT TOV
o&éwe B.
‘Opwg yvwpilovpe: nyqon/r1 = 0,12 - 0,5 = 0,06 mol.
Telkd: 1y = nygon/r1 — Nz = 0,06 — 0,01 = 0,05 mol.
['a v e§ovdeTépwon tov 0&éwg B, ov ocupfoAifovpe C,Hyy, 1 COOH €xovupe:
C,Hyy.+1COOH + NaOH — C,H,,.,COONa + H,0
0,05 mol 0,05 mol
Emopévwg ta mol tov 0w B eivat emiong 0,05 mol.
['la v o&eldwon ¢ aAkoOAng Ttpog To o&L B £xoupe:
5C,Hyys1CHyOH + 4KMnOg+ 6H580, — 5CyHy, , COOH + 4MnS0y+ 2K,S05 4 11H,0
0,05 mol 0,05 mol
omote ta 0,05 mol 0&ews Exovv tpokLYPeL amod 0,05 mol aAkooAng.
AnAadn) €xovpe:

m 3,7
nCvH2v+1CH20H = 0’05 < Mr(CvH2V+1CH20H) T n(CVH2v+1CH20H) )i 14v + 32 - 0,05

S l4dv+32=74<v=3
Apan aAkoo6An mov 860nke eivawn C3H,CH,0H.
Emeldn n évwon (4) dev oeldwvetal pe vdatikd StdAvpa KMn0, mapovcio mukvov H,S0,
XwpIs SlaoTaom TG avOpaKIKNG dAVGISAG, CUUTEPAIVOUE OTL T AAKOOAT] elvat TPLTOTAYNS.
Emopévwg n apxikn évwon (A) eivat pebuvio-1-mpomavorn. Omote:
(A): CH;—CH—-CH,0H
I
CH,
(r): CH;—C=CH,
I
CH;



CHs
|
(4): CHs—C—CH,
I
CH,
A2.
Ta oAtk mol ¢ TpomavoAng elvat: ny = % = % = 0,05 mol.'Eotw x mol ™ ¢ aAK0o0OANg
uetatpémovrat oe aAdehidn kat (0,05 — x)mol petatpémovrtal e o&V.
Ta oAwka mol K,Cr,0 etvar 0,07 § mol.

['la ™ o€eldwomn ™ mpoTavoAng oe aASeldn £xovpe:

mol | 3CH3CH,CH,0H + K,(Cr,0, + 4H,50, - 3 CH3CH,CH = 0 + K,50, + C1,(504)3 + 7H,0
Apy. X 0,07
3
X
Avt. X 3
Ilap. X
TeA. 0.07-x
3

Ta vérowma (0,05 — x) mol avtiSpovv Tpog 0&v:
mol ’ 3 CHyCH,CH,OH + 2K,Cr,0, + 8H,50, — 3 CHsCH,COOH + 2K,S504 + 2C15,(S0,)5 + 11H,0

Apx. | 0,05 —x =
Ted| 0 0
Apa 3 27~ =2(0,05—x) & x = 0,03
AnAadn:

e Amo 0,05 mol petatpémovral og o&v: 0,05 — x = 0,02 mol
e Amo 100mol petatpémovrtal o€ o&v: w
TeAwkd w = 40 mol
To mocooto petatpomng eivat 40%.

EvoAdakTika:

Ta oAtka mol ™ ¢ TpomavoAng eivat: ny = % = % = 0,05 mol.

Ta oAtk mol K,Cr,0, elvar 0,07 % mol.
['la ™ o€eldwomn ™G TPoTavOANG £XOUUE:
mol | 3 CHsCH,CH,0H + K,Cr,0, + 4H,S0, - 3 CHsCH,CH = 0 + K,S0, + Cr,(50,)5 + 7H,0

Apx. | 0,05 >
Avr. 0,05 X
Hap. 0,05

Tel. 9077 0,05




Omote: 3x = 0,05 2> x = % mol.
Emopévwg, ta mol mov meplocevovy yla va o€eldwbel 1 addeidn pog oL eivat:
007 _ 005 _ 0,02
3 3 3
H avtidpaon cvveyiletal pe v o¢eidwon g aAdelidng mpog To avtiotolyo kapBofuAiko o&v:

mol | 3 CHsCH,CH = 0 + K,Cr,0, + 4H,S0, - 3 CH;CH,COOH + K,S0, + Cr(50,), + 4 H,0
Apx. | 0,05 °—;’2
Avr. 0,02
Y 3
Ilap. y
TeA. 0,-5—y y

Apay = 0,02 mol. To TOCOOTO HETATPOTING TIPOTIAVOANG GE 08V elval:
0,02 2

- —_— = = 0,
0,05 5 40%

%

A3. ‘Exovpe: ney,coon = 0,2 mol xainegqomy, = 0,05V mol
Emeldn mpoxvmtel puBplotikd SidAvpa, mpémel va teplooevel to CH;COOH (aoBevég 0D)

mol 2CH,COOH + Ca(OH), — (CH3€00),Ca + 2H,0
Apx. 0,2 0,05 V —
A/l -0,1V —0,05V 0,05V
TeA. 02—-01V — 0,05V
TeAka:
02—-01V
Cerycoon = €1 = V12
0,05V

CicHsco0),Ca = C; = V+2

Ye looppoTiia YOV pE:

(CH3C00),Ca —» 2CH;C00™ + Ca?*
_LC»0 20, C,

CH3;COOH + H,0 = CH3;C00~ + H;0*
Ci—x x+ 2C, X

Emopévwg £xovpe puBuiotiko SidAvua CH3;COOH — CH3C00™ e Cop = C; kL Cg = 20,
AoV emTpEmovTaL oL TPooeyyioels: x K Cop kKatx K Cp.

Me xpnon ¢ eiowong Henderson-Hasselbalch:
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Cp Cp
pH =pKa +log— < log—=0=
Cog Cog
Co— ¢ 02-0,1V 0,05V
= 1 = et
p ot V+2 V+2
V=1L
A4. T'a ™ ovykévipwon tov CH3;0Na €xoupe:
0,01
Cchzona = C = 01 =0,1M
Eivau:
M CH;0Na » CH;0~ + Nat*
TeA. —e» 0 C Cc

To Na* 8ev avtidpd pe to H,0 xairto CH;0~ givat toyvpr Bdon:
M CHs0” +H,0 > CH;OH + OH-
TeA. —e» 0 C C

Omote: [OH ] =C=0,1M
pOH = —log[OH™] = 0,1M
pH + pOH = 14 = pH = 13

Evallaxtird:
Etva: CH;0Na + H,0 = CH;0H + NaOH

H CH;0H mpaxtika 6gv lovTifetal kat to pH pmopel va VToAoyloTel amd T S1AGTACT) TOU
NaOH.
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