AYKEIO AT'IOY IQANNH 2XOAIKH XPONIA: 2015 - 2016

MAGHMA: XHMEIA KATEYOYNZHZ HMEPOMHNIA : 30/5/2016

TA=H: B" Eviaiou Aukeiou QPA ENAP=HX: 10:30-13:00

MPAMTEZ MPOAIQrIKEZ EZEETAZEIZ MAIOY - IOYNIOY

XPONOZ: 2,5 wpeg

ONOMATENQNYMO: ... a

BAOMOZ: ... e

YTroypa@n KaBNyNTA/TPIOG: ..ccvviiiririenninenens

100 20

Atopikég padeg: H=1,C=12, N=14, O=16, Na=23, Mg=24, S=32, CI=35.5, K=39
Cu=63.5, Zn=65.4

TTa0epéc NAEKTPOAUTIKAS SidoTaong: KcHscoon= KnH.=1,8%10° KHcn=4,2x107"°
Ap18p6¢ Avogadro=6,02x10%

Fpappopopliakdg 6ykog agpiwv o€ Kavovikég ZuvBnkeg = 22,4 L

XPHZIMA AEAOMENA

OAHrIIEXZ

To e§eTaoTikO dokipio BaBpoAoyeital pe EKATO (100) povadeg.

Na atravrioete kai Ta Tpia pépn A’, B KAI ™ TOY AOKIMIOY.

Na ypdyeTe TIG ATTAVTACEIG 0AG OTO £EETAOTIKO SOKIiIO, OTOV KEVO XWPO, HETA
a1rd KAade epwTnOoN.

EmitpéreTal n Xxpion HOVO PN TTPOYPOUMMOATICOMEVWYV UTTOAOYIOTIKWV
TYCA

Agv emITPETTETAI N XPAAON ONMUEIWOEWYV OE OTTOINSATTOTE HOPPN.

Agv emiTpérreTal n xprion d10pOwWTIKOU uypoU 1 510pBWTIKAG

TaIviag.

Na MeEAETAOCETE ME TTPOCOXN TNV EKPWVNON TWV EPWTACEWV Kal va
ATTAVTAOTE HE OCAPAVEIQA.

Na ypdopere KAOAPA kot EYANAINQZTA.

To egeTaoTIKO doKipio atroTeAgital amwd (12) oeAideg.

AEN OA AOOOYN ZYMINAHPQMATIKEZ OAHI'IEZ 'H AIAZA®HNIZEIZ.

KAAH EMITYXIA



MEPOZ A": Epwtiicsig1 -4

Na atravTioeTe o€ OAEG TIG EPWTNOEIG 1 - 4.
Kda0g opBn amravrnon BaBpoAoyeital pe 5 povadeg (cuvoAo 20 povadeg).

EpwTtnon 1
2¢ 200 mL diaAuparog trepiExovtal 17,4g K,SO,.
Na uttoAoyioeTe:

a) Tn ouykévipwaon (mol/L) Tou diaAUpatog K,SOqy. 2,54
Mr=174 1749 1mol 200mL  0,1mol

17,49 x=0,1mol 1000mL x=0,5mol

= 0,5M

B) Tn ouykévipwan Twv 1I6VIwV kaAiou K™ ag mol/L. 1y
K,SO,4 2K* + SO,
0,5M 2(0,5) [K']=1M
Y) Tnv %w/v (% K.0.) TTEPIEKTIKOTNTA TOU DICAUMOTOG. 1,54

200mL 17,49

100mL x=8.7¢ = 8.7%wl/v

Epwtnon 2
a) Na xapakTnpioeTe Ta UBATIKA SIGAUPATA TWV TTIO KATW AAATWY WG 6gIva, 4u
Baoikd r; oudétepa.

i) NazSOg4...cc..... (o UToY58 £ o Yo J U

i) CH3COONa ....... 70 (0| (o T

iii) NH4NOs.............. (o 1Y/ o T

iV) KCN......ooovvreen. =10 o 11 (o TS

B) Na dikaioAoyroeTe TNV ATTAVTNOT 0OG, TTOU ava@épeTal 0To didAupa (iii) 1u
MOvo, ypd@ovTag Kai Tn XNMIKN avTidpaon udpoAucong Tou GAaTog.

NH4NO3 NH;" +NO3

NH;" + H,O NHs + H3O"  udpoAuTikd 6€iIvo




Epwtnon 3
a) Aivetal n akdbAoubn auidpoun avridpaon:

Hag + COzg = CO + H20(,

Mwg Ba eTTnpeacTei N CUYKEVTPWON Tou Povoéeldiou Tou avBpaka (CO), 3u
(au&avetal, ehatTwveTal A ¢ peTaBAAAETal;)

)] Av aug¢nbei n Trieon...... OV METARBAAAETAL. ..vvee e,

i) Av au¢nbei n cuykévripwon tou COs...... Qugavetal.............
iii) Av peiwBei n ouykEvipwon Tou Hs......... eAATTWVETAL. ............
B) Na diatutrwoeTe TNV apxr Tou Le Chatelier. 2u

Ortav petaBdAoupue €va atrd Toug ouvteAeoTEG IcoppoTTiag (C, P, ©) n 8€éon Tng
ICOPPOTTIAG JETATOTTICETAI TTPOG EKEIVN TNV KATEUOUVON TTOU TEIVEI VA AVAIPECEI TN
METABOAR TTOU ETTIPEPQIE.

EpwTtnon 4

Na ypdyete kal va dIKaloAoyAoETe e ouvTopia TI Ba cupPei oto pH (Oa auénbei,

Ba eAaTTwOEi 1) &€ Ba PeTABANOEI) OTIC TTIO KATW TTEPITITWOEIC:

a) Av BeppavBei udaTIkO SIGAUNO aupWVIag o€ avoixTod doxeio. 2u

To pH Ba eAaTTwOE yIaTi N appwvia eEATUICETAI KAl ETTOPEVWG PEIWVETAI N BACIKOTNTA
TOU dIOAUMATOG.

B) Av og vepd TTpooTeDE Eva TTOAU PIKPO KOPPaTakl NaTpiou. 2u

To pH ©@a aug¢nbei yiati TrTapayetal Baon.
Na + H,O NaOH + H,

y) Av o€ didAupa HCI mpocBéooupe diahupa NaOH. 1u

To pH Ba augnBei yiaTi kamoio até 1o HCI e€oudeTepiveTal ETTOPEVWG QUEAVETAI N
BaoikdTNTa (MEIWVETAI N OLUTNTA) TOU OIAAUMATOG.



MEPOZ B: Epwtioeig5-10
Na atravriioete o€ OAEG TIG epwTNOEIS 5 - 10. KaBe opBn atrdvrnon BaduoAoyeital
ME 10 povadeg (ocuvoAo 60 povadeg).

EpwTtnon 5
Na ava@épeTe yia KaBeuId atrod TIG TTIo KATW TTPOTACEIS av gival opBn 1 AdBog kal va

OWOETE TIG ATTAPAITNTESG ETTEENYNOEIG:

(a) O deiktnG nAiavBivn gival KATAAANAOG yia TNV oyKOPETPNON dIAAUUATOG 2u
CH3COOH pe didAupa NaOH.

N&Bo¢: H Cwvn ekTpoTTAg Tou deikTn (3,1-4,2) dev BpiokeTal oTnv {wvn £€COUDETEPWONG
TNG KAPTTUANG £€0UBETEPWONG 0BEVOUG 0EE0G e Ioxupn Bdon (~ 7-10).

(B) O weuddpyupog avridpd kal ue HCI kal ye NaOH. Na ypdwyeTe TIg 2u
avTIdOPACEIG, AV TTPAYHATOTTOIOUVTAI.

OpB66: TMNari o Zn gival eTTap@oTEPICWV PETAAAO.

2HCI + Zn ZnCl; + H»
2NaOH + Zn Na,ZnO, + H»
(y) Katd tnv mTpocToiyacia Twv opydvwy OYKOUETPNONG N KWVIKH QIAAN 2u

TIPETTEl va CETTAEVETAI JOVO E QTTOOTAYUEVO VEPO Kal OXI UE TO SIGAUNQ TOU
ayvwoTou.

OpB6: Av erAUVOUE PE TO AyvwaoTo TOTE N TTOCOTNTA TOU AYVWOTOU TTou Ba
OyKOMETPHiooUE Ba gival ueyaAuTepn Kal Ba £xouue BETIKO OQAAUQ.

(6) H eppiaAwaon Twv agpioUxwy TTOTWYV YiveTal o€ YnAn Bepuokpaacia Kai 2u
WYnAnR Tieon.

N&Bog¢: H eppidAwaon yivetal oe wnAn mmieon aAAG o€ XaunAr Bepuokpacia yiaTi n
OIOAUTOTNTA TWV AEPIWV PEIWVETAI UE TNV AUENON TNG BEPUOKPOATIagG.

(¢) To TAypa NaCl dev cival aywyog Tou NAEKTPIKOU PEUUATOC. 2u

N&Bo¢: To tTAyua NaCl gival aywydg Tou NAEKTPIKOU pEUPATOC YIATI OTO TAYMA
UTTApXOoUV EAEUBEPQ 1OVTA TTOU AYOUV TOV NAEKTPICHO.

™Men

NaCl Na“ + CI




EpwTtnon 6

MNa 1o kabéva atoé Ta akdAouBa treipduarta A,B,INA va ypdweTte OAES TIG XNUIKES
avTIOPACEIG TTOU TTPAYHUOTOTTOIOUVTAI KAl TIG TTAPATNPEAOCEIG TTOU AVOUEVETE VO KAVETE
META atrd KABe avTtidpaon.

MNeipapa A:
2.€ OOKINAOTIKO OCWAAVA TTOU TTEPIEXEI TTUKVO VITPIKO 0EU TTPOCOETOUNE 2.5
piviopyarta xaAkou.

Cu + 4HNO3 () CU(NO3)2 + 2NO, + 2H,0

Mapatnpeital aQPIoPOG, TTAPAYETAI KAOTAVOXPWHO AEPIO UE ATTOTTIVIKTIKI) OO, TO
O1GAupa yiveTal yaAadio Kal 0 XaAKOG dIaAUETal.

MNeipapa B:

2€ OOKINAOTIKO owAfva TTou TrepIEXel oTeped NH4Cl TTpooTiBeTan didAupa 2,54
NaOH. To piypa Beppaiveral kai akoAoubwg TTANCcId{oupe GTO GTOUIO TOU

owARva dINBNTIKG XapTi EUTTOTIOUEVO HE DIGAUPA BEIKTN @aIvOAOPBOaAEgivNg.

NH4Cl + NaOH NaCl + NHsz + H»O

Mapatnpeital aQpIoPog, TTAPAYETAI AEPIO PE TNV XAPAKTNPIOTIKI) OOUA TNG QUPWVIOG.
To dINBNTIKO XapPTi XPWHATICETAI KOKKIVO.

Neipapa I':

2& OOKINaoTIKO owAfva 1Tou TTepIEXEl dIdAupa Ni(NO3), TTpocBéToupE 2,5u
MEPIKES oTayoveg dlaAupaTog NaOH kal akoAoUBwg Trepicoeia SIAAUUATOG

NHs.

Me oTtayoveg NaOH:

Ni(NO3), + NaOH Ni(OH), + NaNO3z oyxnuarticetal TTpdcivo i¢nua (Ni(OH),)

Me Trepicoeia NaOH:

Ni(OH), + 6NH; [Ni(NH3)s]* 20H"  To Trpdaoivo iZnua dIaAUETal Kal TO

O1GAUpa YiveTal PITTAE.

Meipapa A:
2& OOKINAOTIKO owAfva TTou TTepIEXEl diIdAupa Pb(NO3), TTpocBéToupE 2.5
O1aAupa H,SO,.

Pb(NO3)2 + H»,SOq4 PbSO, + HNOsj

To PbSO,4 kataBubicetal oav Aeuko i¢nua



EpwTtnon 7
A. Zag divetal didhupa HCI 36% K.p. (%ow/w) pe TrukvéTnTa 1,18g/mL

a) Na uttoAoyioeTte Tn ouykévipwaon (mol/L) Tou diaAUpaTOg QUTOU. 2u
Bpiokoupe Tov Oyko 100g dioAUpATOG

p=M oy _1000 g 75 mL 84,75mL Siah. 369 HCI
Vv p 118

1000mL diaA. x=424,78g HCI

36,59 HCI 1 mol HCI
424,789 HClI x=11,64 mol = 11,64M

B) Méoa mL a1rd autd 10 diIdAupa TTPETTEN va apalwBoUV yid VO TTOPACKEUAOOUE:
i) 3L diaAuuatog HCI 0,2M. 2u
M1V1:M2V2

11,64 V= 0,2 (3000)

Vi=51,556mL
i) 200mL diaAuparog HCI 20% k.o. (%w/v) 2y
20g HCI 100mL diaA. 36,59 HCI 1mol HCI
x=40g HCI  200mL diaA. 40,0g HCI x=1,1mol HCI
11,64mol HCI 1000mL d10A. (atrd 10 a PéEPOG)
1,1 mol HCI x=94,5mL
B. Na kataragere Ta akdAouba pe oeipd auavouevou anueiou E0Ewg au

apxi¢ovrag atro To MIKPOTEPO, KAl VA OIKAIOAOYNOETE.
F,, NaCl, HF, HCL
F, <HClI <HF < NaCl augnon onueiou (€oewg

To onueio €oewg e¢apTartal atro TNV 1I0XU Twv dlIapopliakwy duvapewy. Ooo
IO0XUPOTEPEG €ival Ol QUVANEIG QUTEG TOOO PEYOAUTEPN EVEPYEIQ XPEIAZETAI YIA VA
METABEI N ousia oTnv agpia @aon Kal 1o 2Z augavetal. To PIKPOTEPO 2Z TO €XEl TO F»
y1aTi TO JOPIO Eival OUOIOTTOAIKO N TTOAIKO KAl JETAEU TWV HOPIWV TOU £€XOUNE JOVO
duvapeig London i diaotmopdg TTou gival ol aoBevéaTepes. AkoAouBei To HCI 1Tou gival
TTOAIKO pE duvApuelg dITTOAoU-OITTOAOU (AA) TTOU €ival TTI0 1I0KUPES. 2T0 HF €xoupe Tnv
duvatéTNTa OXNKATIOKOU BECUWYV UBPOYOVOU TTOU €ival TTIO I0XUPOI aTTo TIG OUVAUEIG
AA. To NaCl 1Tou €ival 10VTIKA €Vvwon JUE I0XUPES EVOOUOPIOKEG OUVAUEIG £XEI TO
MEYaAUTEPO 2Z.



EpwTtnon 8
a) Na utroAoyioete 10 pH TWwV M0 KATW:

i) AloAupatog CH3COOH 0,2M. 2u

[H'] =/K,.C,. = 18x10°(0,2) =1,897x10°

pH = -log[H'] = -log1,897x103= 2,72

i) AlaAUparog TTou TrepIéxel 5g otepeol NaOH og 250mL diaAupaTog. 3u
409 NaOH 1mol 250mL di1aA. 0,125 mol NaOH
5g NaOH x=0,125 mol 1000mL x=0,5 mol

= [NaOH] = 0,5M

NaOH Na® + OH"

0,5M 0,5M 0,5M pOH = -log[OH] = -log0,5 = 0,3
pH = 14-0,3=13.7

iii) PuBuioTikoU diaAupaTtog o€ éva AiTpo Tou oTToiou gival diaAupéva

1mol NH3 kai 0,5mol NH,4CI. 3u
NH,CI NH;" + CI
NH; + H,O NH;" + OH

c
[OH]= K, > = 1,8x10° (1)—0 - 3,6x10° M

al !

pOH = -log[OH] = -log 3,6x10™ = 4,44 pH = 14-4,44 =9,56

B) Moia gival n ouykévipwon (mol/L) diaAuuatog H,SO,4 pe pH =2; 2u
H,SO, 2H" + SO,

0,005M 0,01M

[H]=10P"=102=0,01M = [H,SO4] = 0,005M



Epwtnon 9
A. Na Bpeite TOUG CUVTEAEOTEG TWV TTIO KATW 0&EIB0aVAYWYIKWY avTIOPATEWV

ME TN XPRon Twv apiBuwv o&eidwong Kal va ONAWOETE TO AVAYWYIKO Kal TO
0&EIBWTIKO CWHA o€ KABe TTEPITITWLON

+3 -2 +2 0

a) 2FeCl; + H,S 2FeCl, + S + 2HCI

0ZeIdWTIKO  avaywyiko

+2 +7 +3 +2

B) 10FeSO4 + 2KMNnO,4 + 8H,S0O, — 5Fe2(SO4)3 + 2MnSQO,4 + K>S0, + 8H,0

AVaYWYIKO  0&eIdWTIKO

B. 2e doxeio Oykou 2L BpiokovTal o€ KatdoTtaon IcoppoTriag 0,8mol SO,,
0,5mol Oz kai 1,6 mol SOz Na uttoAoyIoTei N TIPA TNG OTABEPAG I00PPOTTIAC

yia TN XNMIKN e€iocwon.

2SO0z + Oz = 2SOg()

_ SO @el?
[SO,T[0,] ~ (0.8/2)%(0,5/2)

Epwtnon 10
A. H iy Tou K yia tnv 1Mo katw avridpaon iocoutal pe 36 otoug 300 °C.

2¢ doxeio 1L eioayovtal 1 mol H, kar 1 mol I, otoug 300 °C. Na Bpebouv:

Ha@) *l2@) = 2HIg

i) H ouoTaon Tou Piyyatog oTnv KATGoTaon XNUIKAS I00pPOTTIac.
H + I, =—= 2HI
2
1 mol 1mol K= HITT =
[H1[l.]
2 2
x X +2x S C.J I C)
@L-x)@—x) (1-x)
2X
1-x 1-x 2X 6=—— = x=0,75
1-x
1-0,75=0,25 mol 2(0,75)=1,5mol V=1L

[H2]=[12]=0,25M [HI=1,5M  ouoTaon peiypoTog

4u

3u



i) H amédoon Tng avrtidpaong. 2y

Moodétnta HI TTou oxnuaTideTal TTpakTIKa gival 1,5 mol
Moodétnta HI TTou Ba oxnuaTi{étav BewpnTika (av povodpopn) ivar 2 mol

_ OO0 TNTATOVCYN AT LETA TP AK T IKU, 15

—=0,75 N 75%
OO0 TNTATOVCY N UA T LETALO0PT) TIKD, 2

B. (a) Na utroAoyioeTe To pH puBuIoTIKOU dIaAUPATOG O€ éva AiTpo TOu oTToiou 21
gival dlaAupéva 0,1mol CH3COONa «kai 0,2mol CHz;COOH .

CH3;COOH CH;COO + H”

CH3COONa CH3COO™ + Na*

C
[H7=K,, CO‘f =1,8x10° 0.2 _ 3,6x10

al ’

pH = -log 3,6x10° = 4,44

(B) Méoo Ba petaBAnBei To pH Tou MO TTAVW PUBUICTIKOU, av o€ 500mL 3u
auTtou TTpooBéooupe 0,05mol NaOH; ( o dykog Tou diaAupaTtos O JeTaBAAAETaN)

NaOH + CH3;COOH CH3COONa + H20

0,05 0,1 0,05
0,05 -0.05 +0,05
0 mol 0,05 mol 0,1mol

C n
H]1=K ,—% = K ,—%* =1,8x10" 005_ 9x10°
oé o& 1

al nal ’
pH = -log 9x10°® = 5,04

MeTaBoArn pH = 5,04 — 4,44 =0,6



MEPOZ I'': Epwrtnioeig 11-12
Na atravrioeTe o€ OAEG TIG EpwTHOEIG 11-12.
Kda0s opOn amravrnon BaBuoAoyeital pe 10 povadeg (cuvoAo 20 povdadeg).

Epwitnon 11
2¢€ pia oykopétpnon, 30mL dioAupatog CH3COOH egoudetepwbnkav TTARpwS atro
15mL diaAuparog NaOH 0,2M.

i) Na utroAoyioete Tn ouykévipwaon (mol/L) Tou dIaAUPATOS TOU 0EEOG. 2u

1000 mL diaA. NaOH 0,2 mol NaOH

15 mL x= 0,003 mol NaOH = 0,003 mol CH3;COOH
0,003 mol CHz;COOH 30 mL diaA. = [CH3COOH] =0,1M
X =0,1 mol 1000 mL
i) Moo gival To pH Tou dIAAUPATOG TOU 0OEEOG TTPIV TNV £vapén TNG 21
OYKOMETPNONG;

[H] =/K,.C,. = 18x10°(01) =1,34x10"

pH = -log 1,34x10° = 2,87

iii) Moio €ivan To pH TOU dlaAUpaTOG, av oTta 30mL dIaAUPATOS TOU 0EEOG 3u
éxouv 1TpooTeBei 10mL diaAupaTog Tou NaOH;

CH3COOH + NaOH CH3COONa + H,O CH3COOH
0,003 0,002 0,0 1000 mL 0,1 mol
-0,002 -0.002 +0,002 30 mL x=0,003mol
0,001 mol 0,0 mol 0,002mol
C n
[H7= K, =% = K,,—= =1,8x10° Q001 _ o910 NaOH
C.. n,, ,002
: 1000 mL 0,2 mol
pH = -log 9x10°® = 5,04 10 mL x= 0,002 mol
iv) T1 ovoudloupe 1I000UVANO ONUEIO O€ YIO OYKOUETPNON £E0UBETEPWONG; 1u

Eival To onpeio Tou €xouue TTARPN €goudeTépwan (0w Tou 0&E0G) 1 TTARPN avtidpaon
METAEU TOU 0&EOG Kal TNG Baong.

10



V) Na dnAwoete TTwg Ba eTTNPealdOTAV N CUYKEVTPWON TOU AYyVWOTOU AV 2u
EETTAEVANE TNV TTPOX0iIdA PE ATTOOTAYMEVO VEPO Kal OXI JE TO PETPO. Oa eixaue
BeTIKO  apvnTIKO CEAAUQ Kal yIATi;

To NaOH o1n mmpoxoida 8a Atav 1o apaid.

@a xpelaldTav va XpNOoILMOTTOINCOUNE TTEPICCOTEPO diIdAUPa NaOH yia Tn
eCoudeTEPWON.

Oa BpioKaUE TN CUYKEVTPWOT) TOU 0EEOG TTI0 JEYAAN (BETIKO OQAAUQ).

Epwtnon 12

A6 TV TTidpaon Trepicoeiag apaiou diaAuuaTog BelkoU 0&éog oe X ypapudpia
KpdpaTtog xaAkou (Cu) kai weudapyupou (Zn) rapdxbnkav 4,48L evog agpiou A, (o€
K.Z.). 1810 pada atrod 10 kpdua BepudvOnke pe Tepicoeia apaloU dIGAUPATOS VITPIKOU
0&€og kal d1aAUBNKe TTANPWGS eAeuBepwvovTtag 16,721 evog agpiou B (oe K.Z.).

i. Moo atrd Ta o TTAvw o&Ea €ival SIACTTWHPEVO 0EEIBWTIKO OEU Kal 1,5u

TTOIO UN SIACTTWHUEVO OEEIDWTIKO 0&U;
Mn diaoTrwpevo: apaid H,SO4

AlaoTrwpevo: apaid HNO3

ii. Moia gival Ta aépia A kai B; 1,5u

iii. No ypAWETE TIG XNUIKES EEI0WOEIG TWV AVTIOPACEWY TTOU
ava@épovTal o TTAavw. 3u

Zn + apaid H,SO, ZnS0O,4 + Hy

3Zn + apaié 8HNO3 3Zn(NO3), + 2NO + 4H,0

3Cu + apaid 8HNO; 3Cu(NO3); + 2NO + 4H,0

11



iv. Na utroAoyioete Ta X ypapudpia Tou KPAPATOG.

Zn + apaid H,SO, ZnS0O4 + Hy
65,49 22,41
x= 13,089 Zn 4.48L

3Zn + apaid 8HNO3 3Zn(NOs3); + 2NO + 4H,0

3(65,4)g 44.8L
13,089 Xx=2,99L

NO atmé Cu: 16,72 - 2,99 = 13,73L

3Cu + apaié 8HNO3 3CU(NO3), + 2NO + 4H,0

3(63,5)g 44,81
x= 58,38¢ Cu 13,73L

X= 13,08 + 58.38g = 71,469 kpAaua

TEAOZ ESETAZHZ

EI>HMHTEZ 2YNTONIZTHZ B.A.

AnunTtpng AoiCou Mapia lakwBidou

4u

H AIEYOYNTPIA

2UABIa O1kovopidou

12



