

ΟΜΑΔΑ Α
Α1.     Σε κενό δοχείο εισάγουμε 1 mol SO2  και 1 mol O2, οπότε σε κατάλληλες συνθήκες αποκαθίσταται η ισορροπία:   2SO2(g)   + O2(g)   2SO3(g).
Στη χημική ισορροπία θα ισχύει:

α.       [Ο2] < [SO3]			β.       [SO3] = [O2] = [SO2]
γ.       [O2] = [SO2]			δ.       [Ο2] > [SO2]				
					

Α2.     Ποια από τις επόμενες αντιδράσεις αντιστοιχεί στο παρακάτω διάγραμμα;
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α.   2Α(g)  + B(g)    Γ(g)

β.  2Α(g)  + B(g)    2Γ(g)

γ.  2Α(g)  + 2B(g)    Γ(g)

δ.  Α(g)  + B(g)    Γ(g)







Α3.     Η σταθερά χημικής ισορροπίας A(s) + xΒ(g) ⇆ 2Γ(g) έχει μονάδες L·mol-1  . Η τιμή του x είναι:
α.      1                                                  β.     2
γ.      3  				δ.     4 						

Α4.     Δίνεται το ενεργειακό διάγραμμα της αντίδρασης που περιγράφεται από τη χημική εξίσωση:
[image: ]Α(g) + Β(g) → x Γ(g) + Δ(s)





















α.   Ποια είναι η τιμή της ενθαλπίας της παραπάνω αντίδρασης; 			
β.   Ποια  είναι η τιμή της ενέργειας ενεργοποίησης για την αντίστροφη αντίδραση; 

Β1
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ΟΜΑΔΑ Β
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4ο Θέμα  Πανελληνίων
1.
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e KAeIOTO Kkal Kevd doxeio dykou V=10L sicayovtar A mol agpiou N, kar g mol
aepiou H, kai anokadioTaral n xnpikr 10opponoia:

Na(g) + 3H2(g) 2 2NH;(g)

3TNV KATACTACN TNG XNMIKAG 100PPONOIaG Ol GUYKEVTPWOEIG Tou Hy(g) kai g
NH3(g) sivar [H]=1M kai [NH;]=1M. Otswpeital 6T ka®’ 6An T didpkeia NG
avTidpaong n Beppokpacia Tou CUGTAKATOG NAPApEVEl OTABEPR Kai ion e 6°C.

AiveTal n TipR TNG 0TaBePAg XNUIKAG Icopponoiag otoug 8°C, Ke=2.
Na unoAoyicere:

a. Tig apxikéG noooTNTEG A Kal B Twv mol alwTou Kai udpoyovou.
Movadseg 12
B- Tnv andédoon Tng avTidpaong.
Movadsg 7
Y. To nood Tng BepudTNTaAg Nou eKAVETAI KATA T SIAPKEIA TNG AVTIdPACNG.
Aiveral n evBaAnia oxnuatiopol TnG NH; ¢° QuTéG TIG GUVBNKES,
AH,; =-50 kJ/mol.

Movadsg 6
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A1, Na mv aviidpaon:  2H,(g)+2NO(g)——2H,0(9)+N,(g) n péon

TaxuTnTa TG avrispaong eivai U=0,2 mol-L*-s" kai o puBpog katavaAwang
Tou H, eivar:

0,3 mol-L"-s™
0,1 mol-L*'.s™
0,4 mol-L"-s"
0,2 mol-L"-s™. Movadeg 5

o< w2

A2.  Aivetai n igoppotia: CO, (g)+ C(s)===2CO(9). H owoT ¢kppaon yia
oTaBepa 1coppoTiag (Kc) ival

_[col
e=1co,]
_[cop

B K =1co,1c]

_[CO,C]

y. Kc= ® O]z
5. Kke=1COL
[CO,]

Movadeg 5
A3. Molo eival 10 TMARBOG TwWV P ATOPIKWY TPOXIAKWY TOU aTdUOU 15P TTou
TEpIEXoUV €7 oTn Bepehiwdn katdaTaon;

a2 ]
ocoaN

Movadeg 5
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Maps

Avolypape v
a. NH,+Cu0—— |

CH, — CH—CH, + KMnO, + .80, —
OH

Movadeg 6
Ze doxeio Beppokpaciag 6°C €xel amokataoTabei n IcoppoTTia:

N,(g)+3H,(9)===2NH,(g), AH<0
Ti 6a oupBei otnv mooétnTa Tng NH, Kkai otnv: K Tng avTidpaong,

a. o6tav augnbei n Bepuokpacia aTo doxeio; (Hovadeg 2)
B. otav augnbei o 6ykog Tou doxeiou uTTd oTaBEPN Beppokpaaia; (Hovadeg 2)

Na aITioAoyAOETE TIG ATTAVTACEIG 0AG. (Hovadeg 4)
Movadeg 8

TEAOX 2H> ATIO 5 SEAIAEY

APXH 3HY SEAIAAY - NEO SYSTHMA I HMEPHSION

MNa 1o deikTn €puBpd TOou alBuliou pe pKa =5, n 6&ivn popen Tou éxel Xpwua
KOKKIVO KOl N BACIKA TOU KiTPIVO.

a. MpooBétoupe pepikég oTayoveg Tou deiktn oe 25 mL HCI 0,1 M. Ti xpwua
Ba atokTAoel T0 didAupa (povdada 1); Na aiTioAoyfoeTe TNV amdvinor oag
(pHovadeg 2).

. 210 d1GAupa Tou HCI TpoaTiBeTal otadiakd udarikd diGAupa NaOH 0,1 M.
Ze ola Teploxrf Tou pH Ba aAAdgel xpwpa o deikTng; Na aiTioAoyfoeTe TNV
amavTnor oag. (povadeg 2)

Movadeg 5

B prat
Aivovtal Ta oToIx

00:45
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Maps

; Avolypa pe v

a. MpooBétoupe pepikég oTayoveg Tou deiktn oe 25 mL HCI 0,1 M. Ti xpwua
Ba atokTAoel T0 didAupa (povdada 1); Na aiTiohoyfoeTe TNV amdvinor oag
(pHovadeg 2).

510 S1dAupa Tou HCI TpoaTiBetal otadiakd udatiké didAupa NaOH 0,1 M.
Ze ola Teploxrf Tou pH Ba aAAdgel xpwpa o deikTng; Na aiTioAoyfoeTe TNV
amavrnon oag. (povadeg 2)
Movadeg 5
B4.  Aivovrai Ta groigeia: Na, ,,Cl, K.

a. Na Bpeite T Béon Twv TTAPATTAVW OTOIXEIWV OTOV TEPIODIKG TTivaka,
dnAadn Tnv opdada, TNV MEPIOSO Kal TOV Topéa. (Movadeg 3)

B. Na tagivourioete 10 TTapamdvw OTOIXEIQ KOATG au§ouoa OTOMIKF aKTiva
(povada 1) kal va aitTioAoyroETE TNV amdvTnor oag (Jovadeg 2).

Movadeg 6
OEMA T

r1. AivovTal ol TapakaTw avTidpdoelg:

CyHpO, + NaOH ——> (A) +

H,S0,/170°C cl, +KOH
@ @ AAKOOAN

@ +NH,/AgNO, (Tollens) @
H,S0O,/ HgSO,/Hg

+SOCl, +NaCN @ +H,0/H" ®
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Aivovtar ArC=12, ArH=1.
Movadeg 8

©EMA A
Aivovtal Ta udaTikG diaAlpara:

e Y1: NH3 0,1 M pe pH=11
o Y2: CH3NHz 1M pe BaBuo 1ovriopou, a=2%.

A1, Na Bpebouv:

a. 0 Babusdg lovriopol TNG NH3 (Movadeg 2)
B. n Kb g NHzkai n K, Tng CHsNH2 (Hovadeg 4)
y. Moia améd 11g dUo Baoceig eival IoxupdTepn. Na aiTioAoyfoeTe TNV ammdvinon

aag. (Movadeg 2)

Movadeg 8

. Xg 200 mL Tou diaAvpatog Y1 mpooBétoupye 200 mL udatikou diaAlpatog HCI
0,05 M. ZupmAnpwvoupe 1o O1dAupa pe vepd péxpl TeAikoU dykou 1L, xwpig
peTaBoAn Tng Beppokpaaiag, oméTe AapBaveral didAupa Y3.

Na utroAoyioTei To pH Tou diaAUparog Y3.
Movadeg 7

. Ze 10 mL Ttou dioAUpartog Y2 mpooBétoupe 200 mL udatikou diaAUpatog HCI
0,05 M. ZuptrAnpwvoupe 10 didAupa pe vepd péxpl TEAIkoU 6ykou 250 mL, xwpig
peTaBoAn Tng Beppokpaaciag, oméTe AapBaveral didAupa Y4.

Na utroAoyioTei To pH Tou dioAUpaTog Y4.
Movadeg 6

TEAOX 4H> ATIO 5 SEAIAEY

? 00:58
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\4. AvapiyvUoupe 100 mL diaAUpartog Y1 pe 100 mL udaTtikou diaAupatog HCOOH
0,1 M, xwpig yeTaBoAn TnG Beppokpaaiag, omdéTe Aappaveral didAupa Y5.
H Ka (ncoow) 1000Tal e 107 .

Me Bdon ta mapamavw, avapéveral 1o Y5 va eivar 6§ivo, Baoikd fj oudéTepo;
(novadeg 2)

AimioAoyrioeTe TNV am@vTnor| oag (Jovadeg 2).

Movadeg 4
\iveTal OTI:
e OAa Ta dlaAvpata BpiokovTal ot Bgppokpacia 8=25°C.
o Kw=10"
e Ta dedopéva TOU TTPOBAANATOG ETTITPETTOUV TIG YVWOTEG TIPOCEYYIOEIG.
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©EMA A

Aivovtal Ta udaTikd SiaAupara:

AiGAupa Y,y HCt

AigAuvpa Yz HA pH=4
(aoBevég o&U)

AigAupa Y3 NH3 0,1M pH =11
AiGAupa Ys NaOH 0,1 M

A1. TMoaodétnTa 20 ML Tou dIAAUPOTOG Y2 OYKOUETPEITAI PE TO TTPATUTTIO BIdAupa Y. MNa
TNV TARPN e§oudeTépwon Twy 20 mL Tou Y2 amaitiénkav 20 mL atmd 10 Ya.

a. Havwrépw oykopétpnon eival o§upeTpia fj aAkaAigeTpia;
(Movada 1)

B. Me ToI0 YudAivo OoKeUOG peTpATal 0 OyKOog Tou diaAlpaTtog Yz Kal PE
010 0 OYKOG TOU BIGAUpATOG Ya;
(Hovadeg 2)

Na utrohoyioeTe Tn ouykévipwon Tou HA oTo didAupa Ya.
(povada 1)

MpwteoAuTikdg deiktng HA, o otroiog €xel pKa = 5, mpooTiBeTalr 010
SiaAupa Ya. Na utroloyioeTe 1o Adyo [HA] / [A7].
(Hovadeg 2)
Movadeg 6

A2. Na Bpeite TIg TIPEG TNG Ka Tou HA kai TG Kp TnG NHa.
Movadeg 4

A3. Me Troia avahoyia dykwv TPETTEl va avapelxBoulv Ta diaAvpata Y kal Ys, WoTE va

TpoKUWEl puBPIOTIKO SidAupa Ys pe pH = 7;
Movadeg 5

TEAOX 4H> AIIO 5 SEAIAEY

? 01:30
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Me Troia avaAoyia
TPOKUWEI pUBUICTIKG dIGAUpT
Movadeg 5

TEAOX 4H> AIIO 5 SEAIAEY

APXH SHY SEAIAAY
" HMEPH>TON - [TAAAIO YYSTHMA

A4. MNoéoa mL diahvpatog Yq mpétmel va mpooBéooupe og 330 mL Tou diaAvpaTog Ys,
£T01 WOTE va TPOKUWEI vEo puBpIaTiké SidAupa, 1o pH Tou otroiou Ba diagépel
KOTG pia povada amé 1o pH Tou diaAvparog Ys;

Movadeg 5

. Katd tnv avapeign iowv éykwv Twv dicAupdtwy Yz kai Yz, 10 diGAupa TTou
TIPOKUTITEI Eival 6§Ivo, Baaikd fi oudéTepo;
(Movada 1)
Na aiTIoAOYyr|OETE TNV ATTAVTNON 0AG XWPIG va UTTOAOYICETE TNV TIUr Tou pH.
(Hovadeg 4)
Movadeg 5
Aiverail 611
e OAa ta diahuparta Bpiokovral o Beppokpaaia 6 = 25 °C.
e Ky=10""
e Ta dedopéva Tou TTPORBAAPATOG ETITPETTOUV TIG YVWOTEG TIPOCEYYIOEIG.

OAHTIEZ (via Toug e€eTalopévou

270 ECWQUAAO TAVW-
i ITnv apxfi Twv
Kal TO

Screenshot saved

The screenshot was added to your

OneDrive.
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Avolypa pe v

APXH SH> SEAIAAS - T" HMEPHSION

©EMA A

A1,

Aivovtal Ta udatikd SiaAlpara:

e Y1 H202 17% w/v kai 6ykou 400 mL
o Y2: HI

Ta SiaAvparta avaplyviovral, omote 10 H,O, avTidpd TARPpwWG cUPQwva PE TNV
avtidpaon

H,O,(aq) + Hiag) —— 1,(s) + HO(0)

a. Na ypagoUv ol ouvTeAeaTéG TIG avTidpaong (povada 1).
B. Na mMpocdiopiceTe TO OEEIBWTIKG KAI TO AVAYWYIKO TWHA OTA AVTIdPWVTA
(Movada 1).
y. Na umoAoyioete Ta mol Tou TTapaydpevou 1wdiou (WovAadeg 2).
Movadeg 4

. Ze¢ doxeio oTabepou 6ykou V (Joxeio 1), ou mepiéxel 0,5 mol Hp, petagépovral

0,5 mol amé 10 I Tou Taprxén amd Tnv Tapamdvw avridpacn. To doxeio
BeppaiveTal oe Beppokpacia B, omOTE TO 1WDI0 E§AXVWVETAI (UETATPETIETAI OF
aépia @Aaon) kal arokadioTaral n TapakaTw xnuikh 10oppotia pe K =64.

Hy(9) + L@ = 2HI(g)

Na utroAoyioToUVv 01 TTOGATNTEG TWV CUCTATIKWY TOU AEPiOU PiypaTog OTn XNUIKA
I00ppoTria.
Movadeg 4

. Amé 1o Tapatmavw doxeio roodétnTa HI 0,5 mol petagépetal, pe Kat@AAnAo TpoTIO,

oe véo doxeio otaBepol Oykou (Doxeio 2), TTOU TTEPIEXEI ICOUOPIAKY TTOGOTNTA
aépiag NHs, oméTe amokabioTatal o opiopévn Bepuokpacia n XNUIKA 1I00ppoTTia:

HIg) + NHy(g) == NH/[(s)

Mwg petaBalietal n Béon TnG XNMIKAG I00ppOTTiag, av a@aipeBei pikph
ToodTnTa oTepeol NHul; Oewpolpe 611 0 6ykog TTou KaTaAauBdaver 10
aéplo piypa oto doxeio kai n Beppokpacia dev petaBdAAovral pe TNV
atmopdkpuvon Tou oTepeol NHyl. (povdda 1)
Na aitTiohoyrfoete TNV amdvinor, oag (Hovadeg 3).
Movadeg 4
SeAida

aAuBei TARpwg oe 100 mL

02:09
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atropdkpuvon Tou otepeol NHyl. (povada 1)
B. Na aimioAoyrioeTe TNV am@vTnor 0ag (Hovadeg 3).
Movadeg 4

A4. Noéon moodTnTa agpiou HI amé 1o doxeio 1 mpémel va diahubei TARpwg o 100 mL

SiaAUparog NH; ouykévipwong 0,1 M kai pH=11 (Y3), woTe va petaBAnBei 1o pH

TOU KaTtéd dUo povadeg; Katd tnv mpoobrikn tou HI dev peTaBaAAeTal o dykog Tou
S1aAUpaToG.

Movadeg 7

. 0,01 mol amd 10 aTeped NHal, Tou agaipébnke atmd 1o doxeio 2, diaAvetal o€ H.0O
otéTe oxnuati¢etal didAupa Y4 6ykou 100 mL.
a. Na utrohoyioeTte T0 pH TOU B1IAAUPATOG TTOU TTPOKUTITEl (WOVADEG 3).
B. Moéoa mol atepeot NaOH mpétel va mpooTeBouv oTo didAupa Y4 woTe va
TpokUyel didAupa Y5 pe pH=9 (povadeg 3);

Movadeg 6

TEAOX SHY AIIO 6 SEAIAEY

APXH 6HY SEAIAAS - T HMEPHSIOQN
Aiverail 611
OAa Ta diaAUpaTa Bpiokovral og Bepuokpacia 6=25°C.
Kw=10"*
Arm=1,  Ar=16
Ta dedopéva Tou TTPORBARHATOG ETIITPETTOUV TIG YVWOTEG TIPOCEYYIOEIG.
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