MEOGOA4/KO

MaveAMvieg EEetaoeig Huepnowwv 'evikwv Avkeiwv
E€etalopevo MaOnpua: Xnuela Oetikwv Emovdwv,
Hpepopnvia: 8 Iovviov 2023
Ev8elkTikég ATTavTi)oelg Ospudtwyv

OEMA A

Al. Zwom amavtnon toy.
A2. Lwotm amdvtnon to 8.
A3. 2wot andvinon to B.
A4. Zwom amdvtnon to 8.

A5.
1. Zwoto
2. AdBog
3. Zwoto
4. AdBog
5. AdBog
OEMA B
B1.
a. OLNAEKTPOVINKEG KATAVOUES ElvaL:
,N: 1s22s%2p3 N
15P: 15%2522p©3523p3 P l aOENON ATOULIKTG AKTIVAG
s34s: 1522522p83523p63d104s24p3 As

To As éxeL 4 otolfadeg, o P €xel 3 kat to N 800 otolfades. Apa, Ry < Rp < Ryg YEYOVOG TTOU
attloAoyeitat kat amo ™ 0€on otov [leplodiko Mivaka a@ov Ta 3 6ToL el AViKOLV 6TV OUASa
15 (VA).

B. Ta otoyeia N, P, As 6mwg Sel€ape mapamavw avikouv otny dta opada tov ILIL. kat katd
@Bilvovoa atopkn aktiva €oupe: Ryg > Rp > Ry. L& g opdda o BACIKOG XAPAKTIPAG TWV
VEPOYOVOUXWV EVWOEWV AVEAVETAL ATIO KATW TPOG Ta AV (Zx0Ako Bi3Aio Tevyog B oeAida
144). Apa xata oepd avéovoag LoxVog Bacikol) xapaKTipa:

AsH; < PH; < NH; kaBwg Pe aqUTY) TN OELPA LELWVETAL 1] ATOULKT] AKTIVX TOU O0TOLXElO X TTOV
evovetat pe To H. Emopévwg StevkoAUvetal n mpdoAnym H. Opws CH3NH, sivat .oxupdtepn
Bdon ™G appwviag Adyw Loxupotepov +1 @awvopevou tov CHz- évavtitov H™.

[evika ol vtokataotdteg +1 @AWVOLEVOU amwBoVV TO APVNTIKO POPTIOV 0TOTE TTPOCSISouV
ot Bé&omn peyadvtepn kavotnta va éAkelt H. Apa 1 oelpd oxOwv Baoswv sivat:

AsHs < PH; < NH; < CHsNH,
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B2.

a.

CH;0H - 65°C
CH, » —162°C
H, > —253°C

‘000 LoXVPOTEPES OL SLapoplakeG SUVAUELS TOGO VYNAGTEPO TO onpeio (oews plag ovoliag.
MetadV Twv popiwv 6Awv Twv ovolwv avamtiocovtal SUVAELS StaoTopds (London), dpwg
HetalV Twv popiwv ¢ CH30H avamtuooetal eouds vépoyovou. Emopuévwe, ot CH;0H

avtiotolyel To vPmAdTepO onpeio {Eoewg, 65°C.

H wox0¢ twv Suvapewv Staomopdg egaptdtal amd v tiun Mr. 0Oco vymAdtepn eivon tiun Mr,
TOGO LOYVPOTEPES OL SLAUOPLAKESG SUVANELS, dpa Kol VPNAGTEPO TO onelo (EoEwG TNG oVOILag.
Emopévwg, to CH, (Mr =16) epgpavilet vymAotepo onueio (éoews (—162°C) amd To

H, (—253°C).

B. AU&nom Tov 6YKOL TOL SoXEIOV €XEL WG ATIOTEAECHA TN LEIWOT) TNG TEONG. ZVUPWVA [UE TNV
apxn Le Chatelier to cvotnua teivel va avalpéoel ™ UETAPOATN TTOU EMUPEPUE, EMOUEVWG 1)
Xnuikn woppomia B peETATOMIOTEL TPOG TNV kKatevBuvon otV omola Tapdyovtal TA

TeplocoTEPa mol agpiwv, SNAadn aplotepd. ZUVETIWG, 1| TOCOTHTA TOL H, Ba avinbel.

B3.
a. H apaiwon touv StoApatog oe SeKAMAAGLO TEALKO OYKO EXEL WG ATIOTEAECUA )
OUYKEVTPWOT TwV V0 0EEWV 0T TEAIKA SLaAvpaTa va eivatl uTtodekamAdoia. ZTnv

TEPITTWOT TOV LoYVPOV 0EE0G AUTO £XEL WG CUVETELX Vot YiveTal uTtodekamAdoia katn [H30*]
o€ oX£0T) LLE TNV APXLKN, EMOUEVWG N TN pH va avéavetal katd pla povada ApH = 1 =

[H30t]apaiwpuévov

1 14 4 r I3
= —. Apaq, TO LOYVPO o0&V TteEpLEYETOL 0TO SLaAvpo A2.
[H30%]apyurcd T XVpo 0§ pLex 1

B. Zwotn amavinon: i

Ta apxwka SwxAVpata €govv TV S Twu pH, emopévws Ba TPETEL 1) CUYKEVTPWOT) TOU

acBevoi¢ 0&€og va ivat peyaivtepn tov loxvpov (Cyg > Cha).
LT OYKOUETPOUUEVA SLAAVHATA TIEPLEXOVTAL:

A2: gy =Cya-V

KatA1l: nyg = Cyp 'V, 6mov V 0 6ykog Tov kdbe StaAvpaToG.
Apa Ba woxVetnyg > ny, (1)

H avtidpaon e€ovdetépwong elvad:

HA+ NaOH — NaA + H,0

HB + NaOH - NaB + H,0

Zuvenwe oto LE. Ba 1oxOeL Kat 0TI V0 OYKOPETPNOELS Ny = Mg
Apa, yweto A2 nys = C-V, xat

ywa to 41 nyg=C-V;

apaamd (1) V; >V,
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B4.
a.
i. Zwom)
ii. AdBog
iii. AaBog
B.
i. ZOpwva pe tov vopo Lavoisier — Laplace, To Too6 NG BgpUoOTNTAG TIOU ATIOPPOPATAL
KAt ™ ovvBeon 1mol pag ynuKnG Evwong amo Ta CUCTATIKA TNG oToLXEla elval (00 pe
TO 000 BepUOTNTAG TTOV EKAVETAL KATA TN Staomaon 1mol g (Stag xnukng évwong ota
OUOTUTIKA TNG oToLXEl.
ii. ZOpPWVa e To TApaKATW evepyelako Siaypappa E,; = AH + Eyy

A

Evipyeia

_ 1 —

Tropeia aviibpaong

- /4 7 I 14 4 ’ r k
iii. Me 8edopévo Tweg n avtidpaon eivatl amAn kat Tpog tig dSVo katevBUvVoeLs loxVel Kc = k—l

2

OEMAT
I'l.
o MNa ™ 4H° g avti§paong (1) wyvet:
AH® = 2- AH? (NH; (9)) + AH? (€O, (9)) — AHP (H,NCONH, (aq)) — AH? (H,0 () =
AH® = 2 - (—46) + (—394) — (—320) — (—286) K] -mol™! =
AH® = +120 kJ-mol™t
['la v ovpla €xovpe M, = 60 omoTEN = 6‘;0 = 0,1 mol.
Topwva pe tn otoxelopetpla g (1) £xoupe:

1 mol ovplag amoppod 120 kJ

0,1 mol ovplag amoppo@d w
TeAwkd, amoppowvtal ota 12 kJ kat mapayovtat 0,2 mol NHs.

< OF
apy — 0,5

Ye 10 s gxel Staomaotel To 20% dnAadn €xovv Staomaotel 0,08 M,
apa A[NH;] = —0,08 M
OmoTte, 1 pHéon TaxvTNTA T™NG avtidpaong sivatl:

B. H apxik1 ouykévtpwon g NH; eivat: [NH;] =04 M.

. 1 A[NH;] _ 1 (—0,08) — 0004 M - it
Y572 e 2010 )T y
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‘OUwG Yl T péom TaxTNTA KATAVAAWOTG TNG AUUWVING 0TO (510 XpoVviKO SldoTnua LoXVEL

1
U= 517,% = Uyy, = 20 = 0,008 M - s7*
I'2.'Exovpe:

mol ‘FeO(s) + CO 2 Fe + CO0yy
X.I | 025 0,25 1,25 1,25

)

5
_[co,l T 1,25

Kc = = =

“=7Tco] ~ 025 025
%4

'‘Eotw k mol CO,, n X.I. oOp@wva pe tnv Apxn Le Chatelier petatomifetat Sedia.

=2>Kc=5

mol ‘ FeOiy + COy 2 Fei + COyy

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

X.1., 0,25 —x 025—x 1,254+x 1,25—k+x

1 1 4
Meo’ =g Mco = 0,25 —x =§-0,25 =X =§-0,25 = x = 0,2mol

Ao 1 Bepuokpacia mapapével otabepn, N Kc mapapével otabepn).

1,45 — Kk
1<c=5=>OVT=5=>1,45—K=0,25=>K=1,2mol
Vv
r3.

Apxwa paypatomolov e SetypatoAnyia 2 Serypatwyv amo kabe Soxeilo. Emdpoupe pe StaAvpa
A4, (NaHCO3), oe 1 Setypa amd ta 6Vo mouv AdBape amd kabe Soxeio. 'Emetal emibpaon
StoAdvpatog Az (NaOH/IL,) o€ k&Be Selypa mov amépeve amo kabe Soxeio. 'ETol yla kaOe pelypa
IOV VTIAPYEL 0TO S0)E(O EYOVLE:

e Todelypa 1 0a avtidpa pe mpooOnkn Stadvpatog NaH C 05 kabwg meplExel kapBoluAiko o0&y
(Tapaywyn agpiov CO,). Opwg dev avtidpa pe StaAvpa NaOH /1, kabwg kapia évwor) dev
‘Slvel’ TNV adoyovo@op ik avtidpaon.

e Topelypa 2 Ba avtidpa pe mpooOnkn Stadvpatog NaH C 05 kabws mepéxel kapBoEuiiko ofv
(mapaywyn agpiov CO,) aldd avtidpa kat pe StaAvpa NaOH /I, (mapaywyn Kitpivou
nuatog CHI3).

e TéAog to petypa 3 Ba avtidpacel pe tpoodbnkn StaAvpatos NaOH /I, (Tapaywyn kitpvou
uatog CHI3) aAAd 6xt pe to StaAvpa NaHC 05 (kabwg Sev mepitéxel kapBouAiko on)

Ot avTIdpdoelg TTov TTpaypatomolovvTal oto piypa 2 Oa sivat:

HCOOH + NaHCO3; -» HCOONa + CO, + H,0

CHsCOCHs + 31, + 4NaOH — CH,COONa + CHI; L +3Nal + 3H,0
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OEMA A
Al. Tvwpifoupe 0TI 0TO SLdALpa Y; TOL 0&€0G B 1) TooOTTA TOL NaOH Tov Tteplooevel
amattel yi v mAnpn e€ovdetépwon s 50ml Stadvpartog HCI ocvykévtpwong 0,2M.
Eiva: NaOH + HCl —» NaCl + H,0
mol: 0,01 0,01
Tuvenws nye = 0,05L-0,2 M = 0,01 mol.
AnAadr) ta mol tov NaOH mov meplooePav amd tnv apyikn eEovdetépwon eivat:
0,01 mol = n,.
Apa, Nygon/r1 = My + Nz, 0TIOL Ny Ta Mol TOL AVTIEPOVY GTNV APXLKT] EEOVEETEPWOT) TOV
o&éog B.
‘Opwg yvwpilovpe: nyqon/r1 = 0,12 - 0,5 = 0,06 mol.
TeAlkd&: ny = Nygon/r1 — Nz = 0,06 — 0,01 = 0,05 mol.
['la v e§ovdeTépwon tov o&éog B, mou cupfoAilovue C, H,, .1 COOH £xovpe:
C,Hyy+1COOH + NaOH - C,H,,,,COONa + H,0
0,05 mol 0,05 mol
Emopévwg ta mol tov 0&€og B eivat emiong 0,05 mol.
['la v 0&eibwomn g aAkoO6ANG TTpog To o0&V B €youpe:
5C,H;,,1CH,0H + 4KMnO, + 6H,S0, = 5C,H,,,.,CO0H + 4MnS0O, + 2K,S0, + 11H,0
0,05 mol 0,05 mol
omote ta 0,05 mol o&€og £xouvv mpokOYeL amd 0,05 mol aAkoOANG.
AnAadn) €xoupe:

m )
NeyHyyerCH0H = 0,05 © Mrcop, . cHyom) = © 14v + 32 = 0.05
N(C,Hyyr1CH,OH) 0,0

< 14v+32=74v=3

Apan aAkoOAn mov 860nke eivaun C3H,CH,0H.

Emteldn 1 évwon (4) dev o&eldwvetal pe vdatiko StdAlvpa KMn0, mapovcia ukvol H,S0,
Xwpig Staomaot TG avOpakikng aAvcidag, cupuTepaivoue OTL T AAKOOAT Elval TPLTOTAYNSG.
Emopévwg n apxikn évwon (A) elvat pgbuiro-1-mpomavoin. Omote:

(4): CHs— CH — CH,0H

|
CHs

(1—') CH3 —C = CHZ

|
CHs
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CH,
|
(4): CH;—C—OH
|
CH,
A2.
Ta oAtk mol g TpoTavoAng eivat: ny = % = % = 0,05 mol.’Eotw x mol g aAKoOANG
uetatpémovratl og aAdelidn kat (0,05 — x)mol petatpémovrtal oe o&V.
Ta oAk mol K,Cr,0, elvar 0,07 § mol.

['la ™ o&eldwomn ™G mpoTavoAng oe aASeddN Exoupe:

mol | 3CH;CH,CH,0H + K,Cr,0, + 4H,S0, - 3 CH;CH,CH = 0 + K,S0, + Cr,(50,)3 + 7H,0
Apy. x 007
3
X
Avr. X 3
lap. x
TeA. DS
3

Ta vrtérowma (0,05 — x) mol avtidpovv Ttpog 0&v:
mol | 3 CH;CH,CH,0H + 2K,Cr,0, + 8H,S0, > 3 CH;CH,COOH + 2K;S04 + 2Cr,(S0,)3 + 11H,0

Apx. | 005—x O'OZ"‘

TEA 0 0

Apa 3 2% = 2(0,05 — x) & x = 0,03

AnAadn:
e Amd 0,05 mol petatpémovrtal o€ o&vL: 0,05 — x = 0,02 mol
e Amo6 100mol petatpémovrtal o€ ofL: W

TeAwkd w = 40 mol
To mooooto petatpommg eivat 40%.

EvoAdoaxktika:

Ta oAtka mol g TpoTavoAng sivat: ng = % = % = 0,05 mol.

Ta oAwtka mol K,Cr,0, elvar 0,07 % mol.

[l ™ o€eldwomn ™G TpoTavOANG £XOUUE:

mol | 3CH;CH,CH,0H + K,Cr,0, + 4H,S0, —» 3 CH3;CH,CH = 0 + K,50, + Cr,(S0,)3 + 7H,0
Apx-| 0,05 >
Avr. 0,05 X
Iap. 0,05
Ted = —x 0,05
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Omdte: 3x = 0,05 2> x = O'TOS mol.

Emopévwg, ta mol mov meplocevovy yla va o&eldwBel ) aAdeidn mpog oL eival:

007 005 _ 0,02

3 3 3

H avtidpaon cuveyiletal pe v o&eldwon ¢ aAdelidng mpog To avtiotolyo kapBofuAiko o&v:

mol | 3 CHsCH,CH = 0 + K,Cr,0, + 4H,S0, - 3 CH;CH,COOH + K,S0, + Cr(S0,), + 4 H,0
Apx- | 0,05 22
Avt. Lz
y 3
Hap. y
TeA. 0,05—y y

Apay = 0,02 mol. To TOCOOTO HETATPOTING TIPOTIAVOATG GE O&V ElvarL:
% _0,02_2_400/
"= 005 5 7

A3. 'Exovue: ney,coon = 0,2 mol katnegomy, = 0,05V mol
Emeldn mpoxvmtel puOpLloTikd StdAvpa, pémel va ieplooevel to CH;COOH (aoBevég 080)

mol 2CH;CO0H + Ca(OH), — (CH3C00),Ca + 2H,0
Apy. 0,2 0,05V =
A/l —-0,1V —0,05V 0,05V
TeA. 02—-01V — 0,05V
TeAka:
02—-01V
Ccrycoon = €1 = V12
0,05V

Censco0y,Ca = G2 = 37—

Ye looppoTiia £XOVUE:

(CH;€00),Ca —» 2CH;C00~ + Ca?*
_LC»0 20, C,

CH;COOH + H,0 = CH;C00~ + H;0%
C,—x x+ 2C, X

Emopgvwg £xovpe puBuiotiko StdAvpa CH3;COOH — CH3C00™ pe Cor = C; ko Cg = 20,
AoV emITPETOVTAL OL TTPOCEYYIOELS: X K Cop KL X K Cp.

Me xpnon ¢ eicwong Henderson-Hasselbalch:
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Cp Cp
pH = pKa +log— & log—=0=
COE o
c c 0,2-0,1V 0,05V
= f—r = f—t
B ot V+2 V+2
V=1L
A4. T'a ™ ovykévipwon tov CH;0Na éxoupe:
0,01
CCH30N{1 =(C = 0’_1 = 0,1M
Elvau
M CH;0Na » CH;0~ + Na*
TeA. —e» 0 C C

To Nat 8ev avtidpd pe to H,0 kaito CH;0~ eivat toyvpr) Bdon:
M CH,0™ + H,0 > CH,0H + OH~
Tel. —e» 0 C C

Omote: [OH ] =C=01M
pOH = —log[OH™] = 0,1M
pH + pOH = 14 = pH = 13

Evallakxrtixd:
Eivat: CH;0Na + H,0 — CH3;0H + NaOH

H CH;0H mpoaxtika dev ovtiletal kat to pH pmopel va vmoloylotel amd tn Sidotaon tou
NaOH.

Empuédcia:
Mmaunnc Mméong, XaAlda Mapw, AyyeAog AAeéomovAog, [lavdos Mréong-Aalapov

| YnoAoyiopog Mopimv MaveAAadikov 2023 E
1

: Xpnaiyonoinaore Tnv Eapuoyn yia va unoAoyicere Mopia

: yla kaBe MavenioTnuiako TuApa / SX0oAR!

| YnoAoyioTte Mopia, dcite Ta TuApaTa EniTuxiag (Ue TIC nepaiveg Baoelc), TiIC EAAXIOTEG
: Baoeig Eicaywyng yia kabe Eidikd Mabnua

X Kal yia kabe MavenioTnuiako Tunua

:
1
1

MEoa ano Tnv 1oTogeAida Tou MEGOAIKQOY
N Tnv Android Eqpapuoyn: mobile app
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