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XHMEIA

" F'evikoU AuKeiou
OETIKWYV ZMOUdWV

Mépumtn 4 lavouapiou 2018 | Aiapkela EEEtaong: 3 wpeg

OEMATA

OEMA A

MNa T mpotdoelg Al éwg kat A5 va/ypaPete oto TETPASIO oag Tov aplOud g

0T OWOTN EMAOYT).
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Movadeg 5

ridpaon A(g)+2B(s) > 2I(g) mowx amd TIC EKQPACELS TIOV
v.elval AavBaouevn;

d[A]
B.v= i
v
8. v, :?F

Movadeg 5
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A3. Tlowo amdé ta mapakatw vOATKA SlxAvpata Tov [plokovta ;r v (da
Bepuokpaocia, £xel peyaAvtepo pH;

Awdivpa NH3 0,01 M / NH4C1 0,01 M
ArdAvpa HCOOK 0,01 M

AwdAvpa KOH 0,01 M

Awdivpa Ca(OH)2 0,01 M

S

Movadeg 5

A4. Xe xevo Soxelo otabepov Oykov elocdyovial mOcATyTEG amo T A kKat B, omote

otoug 6 °C amokabioTataln LooppoTia:

2A(g) + B(s) = 2I'(g), AH<0 ).

MéypL TNV ATMOKATAGTAOT TNG looppoTiag o Babuog peTtatpomng Tov A

Bpebnke aa = 0,5. Iowo amd ta LoxVEL alyoupa;

o. Av avénoouvpe 1 Bep
(1) etvat K¢ > 1.
B. Hamdédoon g avri

epd wooppotiag (Kc) g avtidpaong

aong EXPL TNV LooppoTiia, otoug 8 °C, eivat a = 0,5.

Y. Hamédoon mgo Spa(mg (1) HéxpL TV WooppoTiia, oToug B °C, eivar a < 0,5.

) uéxpt v wooppotia, otoug O °C, eivar a = 0,5.

Movadeg 5

y looppottia: H,(g)+1,(g) — 2HI(g) AH>0. [Towa atmd Tig

[Ipoobnkn kataAv (V, T = otabepa)
Movadeg 5

€yyonon moioTnTag
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©EMA B V

B1. Na ocuuTANPWOETE TIG TAPAKATW XNUIKES eElowOELS (TEPOLd ENEOTEG
OTN WKPOTEPT AKEPALX AVOAOYia).

a. KMnO,+..HlI->..I, + ...+t
p. ..SO,+..H,S —» .S+

Movadeg 4

Movadeg 8
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B3. Twx ™v amAn avtibpaon A+ B— I'+ A Sivetal To TMApAKAT® s% YELQKO
Stdypoppa:
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i6paomg

YPA&@ovTag KAl TN
B. Tloom eivain evép
y. Iloon elvae n gvépyeta pyomoimong (E’z) g avtidpaong '+ A—> A+ B

OTLS (8leg oLVOTKEG;

8. Tloom elvo J EVEPYOTIONEVOL cLUTIAGKOV [AB]
OLvmoAoyt yivouv pe Baon tig Tipes a K, B K, y k] mov vmdpyxouvv
OTO EVEPYELAKO
Movadeg 4
eyyonan moiéTag
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B4. Aivovtal ta mapakatw StaAvpata:

Y1: véatwkod StdAvpua NaOH 1 M Beppokpaciag 25 °C
Y2: véatiko Stddvua NaOH 1 M Beppokpaciag 6 > 25 °C.

EpLokpaciog
oL (8) Selyvouv
TPOCEYYLOTIKA WS peTafdAAetatl To pH tov § VAPTNOT WUE TOV

OYKOUL TOU VEPOL TIOV TTPOCOETOUVE.

>
V(H.20)mL

IToto amg GUpOTO QUTA avTLoToEL oty apaiwon tov Y1 kat oo otnv
apaiwé ; W\ QLTIOAOYT)OETE TNV ATTAVTTOT) OO,
AlveTtal 0Tl 250°C ylo to vepo sivat Ky = 10-14,

Movadeg 4

gyyunaon moidtTnTag
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B5. AwB¢tovpe véatikd StdAvpa NHz. Av amod to mapakdtw pey,

pOH Kb(NHs) a(NH3)

BéAovpe va avénBei uévo to éva, Ba mpémet:

Na av&noouvpe ) Beppokpacio tov SLaAVpATO = epd
Na tpooBéoovpe aépia NHs (V, T = otabepd

» = TR

OewpnoTE OTL 0€ KAOBE TEPITITWOT LOXVOLVV Ol W WOTESG TIPOCEYYIOELS.

Na emA€€Te T cWOTH ATTAVTNON. (novada 1)
Na altloAoynoeTe TANPWG TNV ATTAVIN O CAG. (novadeg 4)
Movadeg 5

OEMAT

Ye kevo doyelo oykov V L xaiog Beppokpacia 0 °C elodyetal, Tn Xpovikny otiyun t = 0,

ovolwV B kel I" omtoTe amokaBiotatal n looppoTia:

B(g) =2I'(g) (1)

LOOHOPLAKO HELYHX TWV AEP]

Alvetal 1 KopumOAN NG avtidpdors Yy §V0 amd TI§ OVGLEG TIOU CUUUETEXOUV OTN

XNULKN LooppoTiia:

(mol/L)
. ()
0,6
0,2 (2)
0 2 t (m>in)

gyyunaon moidtTnTag
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I'1l.

I'2.

I'3.

4.

I'S5.

Na avtiotoymoete TIg kaumoAeg (1) kot (2) pe TG ovoieg MOV GUPETEXOLVV
oTn XNUIKN avtidpaon kat va Bpelte Tov cuvtedeotn f tov B

Na Bpeite, ya ™ xnukn e&iowon (1) g avtidpadns mev Sivetat otnv
EKQPWVNOT], TNV TN KAL TIG LOVASEG LETPTONG TN
Movadeg 4

Na vmoAoyloete ™V TN ™G HEONG TAXY
Evap&n ™G UEXPL TNV ATIOKATACTACT) TNG XM UK

A TNG avTidpaong amd Tnv

GoppoTiag.
Movadeg 4

Ye kevo doyelo dykov Vi L kato 6 6AYOVTAL TTOCOTNTEG ATIO TA AEPLA A
ppoTtia (X.I.1) Bpebnke va mepLeyovTal
LOOHOPLAKEG TIOCOTNTES 4

™G avTidpaong HeEXpL T

a_aépla A, B xat I'. Na vmoAoylogte v amoddoon

Movadeg 7

IV Katdotaon NG T oLUEVNG XMUKNG ooppoTriag (X.I.1) avEavouue
o Sdoxelov oe V2 kal ) Bepuokpacio otoug 62 > 61 °C

Na €&n TE AW TPoG Ta §e€Ld avtidpaon etval ev860epun 1 e§wOepun.

Movadeg 4
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WY

OEMA A

Ye vepo Swafifalovtal 448 mL aepiov N204 petpnpéva oe S.T.P. ouvbykes omote o€

KATAAANAEG CUVONKES TIPAYHATOTIOLE(TAL 1) avTiSpaon:
N,O, + H,O0 - HNO, + HNO, a

Kal TPokKUTITEL StaAvpa Y pe V=200 mL.

Al. Noa e€nynoete av 1o N204 6TV mapamavw ogeldo M avtidpaon (1) elvar

0&ELOWTIKO 1) AVAYWYLKO 1 ElvAL TAUTOXPO AWTLKO KoL VoY wYLKO.

Movadeg 2

A2. Noa vmoAoyicete to pH tou SaAvpartog Y kat tn ovykévtpwon [H30+*] movu
TIPOKUTITEL ATIO TOV AUTOIOVTLO /

Movadeg 5

A3. NoavmoAoyioete Tov BaBfid wov ) Tov HNO2 oto StdAvpa Y.

Movadeg 5

A4. Tl6oca mol KOH mpémel va mpoobéoovpe oe 100 mL touv StaAvpatog Y, xwplg

HNO: eivat Ka = 10-* ko yioe tnpv CH3NH2 elvat Kb = 10-4.

e Ta Sedopéva TG AGKNONG ETTPETOVV TIG YVWOTES TIPOOEYY(OELS.

gyyunaon moidtTnTag
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XHMEIA

" F'evikoU AuKeiou
OETIKWYV ZMOUdWV

Mépumtn 4 lavouapiou 2018 | Aiapkela EEEtaong: 3 wpeg

ATIANTHZEI
OEMA A
Al. §
A2. « @
A3. § &
A4, & %7
A5. vy %

+2H,S — 3S + 2H,0

gyyunaon moidtTnTag
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B2.

QATOTEAECUATIKWY GUYKPOUGEWYV GTI LOVASA TOV
TaXVTNTA TG avTiSpaong.

avtidpwvtog CO2. Me Tn pelwon ™G CUYKEVTPWONG TOU QVILOPWVTOG,

UELWVETAL 0 APLOUOG TWV ATIOTEAECUATIKWYV OUYKPOUOEWVY 0TI HOVASH TOV

T TG avTidpaongc.

gyyunaon moidtTnTag
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W

B4. Xe kd0Oe mepintwon, pe tnv apaiwomn, to pH tov k&be Stodvpasog Telvel oto pH

, , K
TOL VepoL mov etvat pHy  =pH 500 szw_ /)

VAN

NaOH — Nat + OH-
W -
TeAKd - 1M N\W / |

[OH ], =1M = pOH, =-log[OH ], =-log1

Fa v apaiwon tov Y1 woyvst

pH, =pK,,(25°C)-pOH,=14-0

i PRS0
” 2

Apa TO CWOTO SLaypap a ™V apaiwon tov Y1 eivat to (B).

Cw v apaiwon ro/)z LoYVEL

OVTOIBVTLONOG TOV VeEPOL elvat evddBeppog (AH>0) toyvel
*=pK, (0°C)<pK,(25°C)=14

Emedn 6 >25 °C
otu K, (0°C)>K, (25°C) =1

gyyunaon moidtTnTag
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WY

B5. Xtovudatikd StaAvpa NHz €xovpe: ﬁ

NH; + H:0 = NHs + OH- |
Apxika CM —/ | / k / |
LL (C-@) M W /) qylv;

NV

Ioyouv oL TapakATw oYEDELS:

2 2

K,y =—C—=% o=

C-¢ C

ATt o vopo apaiwong Ostwald éxovpe:

2 .

wovtwouoy (o).

OUYKEVTPWOTC

B. Av mpooBéoovue aépia/ NHz (V, T = otabepd), aviavetar m apxlkn

otabepa Kp mapauével otabepn agov T = otabepn. Amo
KUTITEL QUnon Twv ovykevtpwoewv [OH-] kat [NH4*]. Tédog

oabéoovpe oteped KOH (V, T = otaBepad), xovpe E.K.I. ota tovta OH-:
KOH — K* + OH-

'Exal avEavetat 1 ovykévtpwon [OH-] kat pewwvetal To pOH touv Stadvpatog.

@wva pe v apxn Le Chatelier n wooppomia tov tovtiopo g NH3

ETATOTI(ETAL TIPOG TA APLOTEPA KL £TOL LELWVETAL 0 BaBUOG TNG LOVTLIOUOV

(o) kot pewwvetatr n ovykevrpwon [NHa*]. Tédog, n otabepd Kp mapapgvel
otaBepn aov T = otabepn).

gyyunaon moidtTnTag
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apxlkn ovykeévipwon ¢ NHz kot amd 1 oy
BaBuov vtiopov (a). H otabepd Kp mapauével
Ao ™) oxéon (1) TPOKUTITEL UElWON TWV CLUYKEVTPWOFEW H-] ko [NH4*]
kot avénomn tov pOH tov StaAvpartog.

ATIO T TAPATIAV® TIPOKVTITEL OTL GWOTN) ¢

OEMAT

I'l. A@ovU apxwka (t = 0) oto kevo Hoxeld ECAYETAL LGOLOPLAKO PElYHX TwV aeplwv B
kat [,  avtibpaomn Kweltat pog Toeop X LEXPL TNV ATIOKATAOTAOT] TNG XMIKNG
tooppotiag (t = 2 min). Oftdte, oVUE HE TNV KAUTUAN avTiSpacn Tov £xel

S00¢l, £xoupe Tov PO OO TLULWV:

. A(g) + BB = 2I(g)
Apxwé (¢=0) [\ |-/ / 0,6 M 0,6 M
A/ B Q(/M + By M ~2xM
X.L(t=2min) | M (0,6 + Bx) M (0,6 - 2Y) M

%pauua (1) va avtiotoyel oto B kat to Staypappa (2)
oto .

pemel otn X.I. (¢ = 2 min):
=1M=0,6+8r=1 (3)
r]=0,2M = 0,6-2y=0,2 < [A]=y=0,2M

OmoTe amd TV Tapamavw oxéon (3) mpokumtel: £ =2.

gyyunaon moidtTnTag
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r2. T muwn eiowon (1) g avtidpaongn otabepd Kc

2 2
K. = u 2 = 0z L S
[A]-[B]” 0,2-1 mol

r3. Twamv Ty ™g péong taxvmTag ™G avtidpao 0 TV €vapdn g

,_ AIA]_A[B] _

At 2At

AT

I'4.

A + 2B(g = 2I(g)
Apxwa o oMy oM -
A. /1L \W/M -2y M 20 M
X.L1 ,\f&/— VM (p-2y)M 20 M

Me 6edopévo (’)\Z o0tav amokataotabnke n X1 Bpébnke va TeplExovtal

TOCOTIKN-povadpoun) Ba avildpoloe TANPwWS Kat €Tl 1) amodoon  TNg
(6paong péxpt ™ X.I.1 eivau:

gyyunaon moidtTnTag
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WY

=2 4 a=05=50%
4y

I'5. Me v avénon touv oykouv otnv X.I.1 m woppomia Ba atomiloTtay,
ovu@wva pe Vv apxn Le Chatelier, pog ta aglotep avEAVOVTIL TA
mol twv aegplwv. 'Opwg, mapatnpovue 4t Sg LETQ 1N oLoTAON TOV
nelypatog g wooppotiag, SnAadn 1 Looppo ieratoniomke. ‘Etoy,
Tpemel 1 avénon g Oepuokpaciag oTov C va petatomilel v
looppoTiiat Tpog Ta Se€ld pe TETOLOV NOTE oL Suvo petaforés va
OAANA0QVALPOVVTAL KOL VX UMV €XOVUE LETATO NG LooppOTIAG.

TeAka, emedny n advinon Tng Oeppokpaciag evvoel TIG &vé0Bepueg
avTISPACELS, 1) TIPOG TA SeELX avTISpaon elval ev800epun.

OEMA A

Al. To alwto (N) oto N2 ) Lamd A.0. = +4 oe A.O. = +3 kataAnyovtag
oto HNO2 kat ogetduvy 5 A.O = +4 oe A.O. = +5 kataAnyovtag oto HNO3,
omote To N204 elval evTioToL KoL 0EESWTIKO KL VoY wYLKO.

A2. Bpiokoupet 02’:48 =0,02 mol

k ; N204g + H20 — HNO3@q + HNOz@q
Apxika 0,02 mol - -
. TeAkd - 0,02 mol 0,02 mol
ma\( EXOUE:
) = C(HNO, ) = 0.02 _191m

eh.7/ 11

gyyunaon moidtTnTag

Zuvepyalopevol Ekmaideutikoi-PpovTioTEg g Hey S t One

Software & Consulting



2018 | ®aon 1 | Alaywviopata Mpoetoipaciag
N

HNO: + H.0 — NO& + H0* |
Apxika 10-1M - @:\ / >
TeAucd - 10-1 M /> 10—1M v /

L —
.

HNO; + H0 = NO» + H30t
Apyika 10-1 M \ 4\\\V -
LI (10-1- ) M < ;@ Y (10-1+ @) M

‘Exouvpe  emidpaomn kowoL  LOVTOG usm v to Hz0*, omote
[H30*] =10-1 + @ = 10-1 M, dnAad) to pH tov Stadvpatog Y kabopiletal amd 1o

Loxvp6 o0&V HNO:s.
ApapH=1

_ 10™
]H20 - m\3/0+] - 10—1

EmumAéov woxVeu: [H;07 ], N [H,07 ], 0 = 10°M

A3. EmmAéov, amo thv/E otaBepds Lovtiopov tov HNO2 oto StdAvpa Y:

-1
107 +g) @007 ey

107" —¢p 107

0 Lovtiopov Tov HNO2 oto StdAvpa Y €xovpe:

TeAka yio Tov

&

@ _10*
10" 10

na=10-3

gyyunaon moidtTnTag
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A4.

HNO..

‘Eotw otL mpooBéTtoupe w mol KOH pe 0,01 mol < o' </0,0 W

,/\\

HNO; + KOH — KNO:; + H:0

Apxucd (mol) 0,01 M \\\/
A. /1L (mol) -0,01 \OKW 0,01

TeAucd (mol) - w - ooﬁ\> 0,01

HNO; + KOH — KNO:; + H20

Apxwka (mol) 0 Qi / | / >a) -/0,01 -
A. /1L (mol) - (%7}0\) Qk@/o 01) (w-0,01)

TeAucd (mol) / on w - (w-0,01)

UN

To KNO3 6ev emmp Lt To pH tov Stadvpatog kabwe:

KNOs — K*+ NO,

pLvOpLoTIKO StdAvpa pe : HNO2 / NO, ™ :

0,02-w
0,1

M

NO,”, ngcne“’_oolmM (KNO, > K* +NO,")

)

appolovpe v e§iowon Henderson- Hasselbalch yia to puBpiotiko StaAvpa:

€yyonon moioTnTag

Zuvepyalopevol Ekmaideutikoi-PpovTioTEg e Ey Stn ne

2eAr.9/ 11




AS.

CB(xo
pH = pKa(HNO,) + log — 1} [H30*]=Ka
oéog
0,02-w

oA
w-0,01

o1
Me 6eSopévo 0TL To pLOULOTIKO SLaAvpa Exel pH H30*] = 10-* M xat

&pa [H,0"]= Ka(HNO,) = Ka(H

0Tt Ka(HNO2) = 10-*1) oxéom (1) yivetau:

—4 —4002 — 14
10 =107 22507

Zta vtodoima 100 mL tov Stapuates Y €xovue 0,01 mol HNO3 kat 0,01 mol

HNO2. IlpocBétovpe n=0, H3NH, omote yivovtat ol mapakdtw

efovdetepwoelg: /Z

HNO: + CHsNH; — CHsNHsNO3
Apxwé (mol) |/ 001 7 0,02 -

A. /1. (mol) ﬂo 0/1> - 0,01 0,01

TeAwcd (mol) \ VA / 0,01 0,01
WNOZ + CH3NH: —  CH3NH3NO:

Apxwed (mol) | 001 0,01 -

A /IL (mol) | -001 - 0,01 0,01

TeAkd (mol) - - 0,01

T MUua TEPLEXEL WG SlaAvpéveg ovoieg Ta dAata CH3NH3NO3 kat

H3NH3NO; pe ovykevtpwoelg € = 0(;011

=10"M.

€yyonon moioTnTag
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WY

//\\

CH3NH3NO3 — CH3NHs* + NOs3-

Apxika 10-1M - @/—\ / >
TeAkd - 10'M /), 104M /
LL s
CH3NH3NO2 — CH3NH3+ + NO2-
Apxka 10-1 M (—\\V / .
TeAtkd - 10TM - 101 M

NO,” + H20 > (1o HNO3 ivat toxupd o&v)

CH3NHs* + H:0 = CH3NH: + Hs30*

Apyxwka 2-10-1 M// /§ . - -
L~/ / [/

NO:- + H:0 = CH3NH3* + OH-

Apxika /1/ N\ - - -

Bplokouue tig otabepé lovucuov SpoOALONG) TWV LOVTWV:

-14
" kat K, (CH,NH] )= Ky _10

- —4
Kb [CH3NH2) 10

-10

€yyonon moioTnTag

ST Zuvepyalopevol Ekmaideutikoi-PpovTioTEg g ey Stn ne




	g_thet_xim (1).pdf
	g_thet_xim_a (1).pdf

