ITAT'KYIIPIO AYKEIO AAPNAKAX XXOAIKH XPONIA 2017-2018

T'PANITEX IPOATI'QI'IKEY EEETAXEIZ MAIOY 2018

MA®HMA: XHMEIA XPONOZ: 2,5 QPEX BAGMOZ:
TAZH: B’ OAOTPADQY:
ONOMATEIIQNYMO: YIIOI'PA®H:

TMHMA: Ap.: HMEPOMHNIA 29/5/2018

T'evikéc oonyiec:

o No ypayete pe pmie mévva.

e Agv emurpénetal 1 ypnon dopfmtikov vypoL N d1opB®TIKNG Touviag.

o To e&etaotikd dokipo Pabporoyeiton pe exatd (100) povadec.

e Noa amavtioete kot ta tpio pépn A’, B ko I'” Tov doxipiov.

e Noa ypayete TIG amavINGELS 60G 0TO €EETACTIKO JOKIHO, GTOV KEVO YDPO, HETH omd KAbe
EPOTNON.

e Emupémeton n yprion HOVO un mpoypouoTilOUEVMV DITOAOYIGTIKMV HUNYOVAOV.

o Agv emTPEMETOL 1] YPNON CNUEIDCEMY GE OTOLOONTOTE LOPPT.

e Na ypaepete KAOAPA kot EYANATNQXTA.

e AEN OA AOOOYN XYMIIAHPQMATIKEX OAHT'IEX 'H AIAXA®HNIZEIX.

To e€etaoctikd dokipo anotedeiton omd 18 ceAidec.

KAAH EIITYXIA

XPHYXIMA AEAOMENA

Kw=10", Kcn,coon = 1,8x107 , Knn, = 1,810
Ko, = 7,1x10™, Kgr = 6,8 x10™, Kucoon = 2x10™

ApOpés AVOGADRO | 6,02 x 107

Y100epEc O106TAONG

Ipappopoprordg oyrkog | 22 .4 L
(STP)
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MEPOX A’: Epotmioceic 1 -4
No aravrioete o€ 6reg TIg epotiosig 1 - 4.
Ka0Og op0n andvrnon Padpoioysiton pe S povades (cvvoro 20 povaodeg).

Epoton 1
(0) No vroAoyicete mooa ypappdplo Oeucod o&éog, HoSO4, mpémet va dtahvbovv oe
amootayrévo vepd, date va moapackevdoete 800 mL dtoAvpatog Bsukod 0EEog poplakdTNTOg

0,25 M. (2w

> ¢ 1000 mL didAupga 0,25 mol

2¢e 800 mL X=; X=0,2 mol H2504

Mr H,SO4= 2+32+4*16 = 98

1 mol H2S04 98 g

0,2 mol X=; X=19,6 g H.S04

(B) Oykog 8,96 L agpiov HCL og STP cuvOnkeg dtaAvetar 6g vepd, ondte TpokdmTel Stéivpa

6yxov 500 mL. Na vrohoyicete T HOPLAKOTNTA TOV SOADHOTOC. 2p)

1 mol 224 L

X=; 8,96 L X= 0,4 mol HC!

> ¢ 500 mL &idAupa 0,4 mol HCL

2¢ 800 mL X=; X=0,8 mol Mopiakotnta= 0,8 M
(y) Ze 200 mL vdatikov dwoivpatog HySO4 2 M mpocBétovpe vepd péypt o dyxog tov StaAdpatog
va yivel 500 mL. Na vtoAoyiotel ) LoplakdTnTo T0U SIHAOHOTOS TOV TPOKVITEL. (1)
C1Vi=C;V;
Ci=2 M, V=200 mL Co= C1 (V1i/ V)
Vo=500 mL Cp=; C»=2 (200/500)=- 0,8 M

MopiakoTtnta= 0,8 M

Epotnon 2
(o) Noa vroroyicete to pH dtoddpatog popunkikov o&éoc, HCOOH, popraxotntag 0,02 M. (1,5u)

HCOOH S H +HCOO

[H*] = |KpeCos = /2 * 10-4(0,02) = 0,002

pH = -log [H'] = -log(0,002) =2,7

pH=2,7
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(B) Na vroroyicete to pH dtoddpatog vopoediov tov Bapiov Ba(OH),, popraxomrag 0,1 M. (1,5u)
Ba(OH): — Bd* + 20H"
0,1 mol 2*0,1 mol
pOH = -log [OH] = -log(0,2) = 0,7
pH + pOH = 14 pH =14 -pOH=14-0,7=133

pH =133
(y) Ativetar n dtdotaon Tov deiktn HA.
HA p—— H* + A
KiTptvo TPAGIVO

Noa ypdwyete 10 xpopo mov Bo Tdpet 0 OikTNg 0€ SIIAV O AUUOVIOG, STKOLOAOYDVTOS TNV
amAvVINGY GOC. @)

TTpdoivo.

Me Tthv mpooBrkn NH3 tapdyovTar aviévta udpofuAiou Ta otroia avTidpouv e Ta

KaTiovTa udpoyovou (oxnuarifovTrag vepod) Kal HEIWVETAI N OUYKEVTPWAON TWY KATIOVTWY.

udpoyovou. H 10oppoTia Tng avtidpaoncg petatomileTal mpog Ta 8e&id.

AufdveTal h ouykévTpwon Twy A~ emopévwe eTIKpdTEl To TTPdoivo Xpwyd.

Epotnon 3

(o) Atvovtan ta dStoddpato: NaSO4, NHyBr, KCN, CH;COONH,. Na ta opoktnpicete wg
O6&wa, Pacikd 1 ovdETEPQ, KOt VoL EENYNOETE TNV EMAOYT GOG Y10 TO SLAAVLLO TOV

CH;COONHL,. B
Avdiopo Xopakmpag AtlaAdpatog
Na,SO, M Ouvdérepo O Ozwo O Boowo
NH,Br 3 Ovdérego M Ozvo O Boaoixo
KCN 3 Ouvdérepo 3 Ozwo M Boowo
CH;COONH, 4| Ovdétepo O O%wo O Buowd

To CH3COONH, tpoépxeTar amd acBevég ofU kar aoBevh Pdon.

Ta ofU Kai n Pdan éxouv akpIPwe Tnv idia oTaBepd didotaonc Kos=Kp= 1,8-107

Emopévwe 1o didAupa givar oudéTepo.
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(B) Ze pkpn mocodTa 6TEPEOY OvBpaKikoD vatpiov tposBétovpe 2-3 mL StoAdpoTog
vopoyrAmpkov 0&€oc. Na ypdwyete 000 (2) mapatnpnoels mov Bo kdvete Kabmg Kot Tn ynuKn
avTidpaoT| TOV TPAYLLOTOTOLEITAL KOTA TN SIEEAYMYT TOV TO TAVE® TEWPALATOG. @)

Na2COss) + HCloq) = NaCl (oq) + H20() + CO2(g)

TTapdyovTal guoahidec (Appiopoc )

To oTeped diaAleTal

Epotnon 4
() Noa vroroyicete tov apBud 0&eidwong Tov aldTov N OTIg MO KAT® EVOCELS: 2p)
NH; X+3=0 X=-3
HNO; 1+X+3(-2)=0 X=+5
HNO, 1+X+2(-2)=0 X=+3
NO, X+2(-2)=0 X=+4
(B) Atvovtat ot o kaTm yMukég avtdpdoetg (i —iv). INa kdbe ymukn avtidpaon va yphyete to
0&E10MTIKO KOl TO OVOy®YIKO GO @n)
O&edmTio Avayoyikd
Xouo Xouo
(i) P+ 5HNO; — H3;PO4 + NO, + H,O HNO; P
(i) CO+FeO — Fe + CO, FeO CO
(iii) MHOQ + 4HC/Q — MHCQZ + Cﬂz + 2H20 Mn02 HCQ
(iv) 2Na + H, — 2NaH Na H,
(y) Noa toootafuicete v mo KAT® 0EE1000VOYOYIKY] 0VTIOpOoT): (1w
‘ Ofeidwon 4 ‘
0 +4
C + 4 HNO; — CO, + 4NO, + 2H,0
+5 +4
‘ Avaywyn 1 |
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MEPOZX B': EpwTtiosig 5 - 10
Na atravTiioeTe o OAeg TIG EpwTHOEIG 5 -10.
Kafe opBn atravrnon BaduoAoyeital pe 10 povadeg (cUvoAo 60 povadeg).

Epwtnon 5

(@) 7o Stéypoppo oo akorlovdei diveton n kopmdoAn oykopétpnong, 6tov Stéivpo HCL 0,1 M
npootifetar e 10 mL vdatucov dtoddpatog NHs.

12

0 5 10 15 20
'Oyxrog O%éwg (mL)

(i) Noaypayerte: B

» TNV TR TOL 1603VVAUOV OYKOD 10 mL

» v TN tov pH 610 10060vapo onueio 5

» g g tov pH mov kabopilouv ) Cdvn edovdetépwong | 3 fwe 7

(ii) H @awvoro@Oareivn, ue otabepd ovticpov K = 10_9, etvat katdAinhog deikng yuo
™V Mo TAVe oyKoUETPNoN; No SIKAOAOYNGETE TNV OTAVINGT| GOG. (1w

H Cwvn ektpomA¢ Tou deikTh eival pH=8 éw¢ pH =10.

H Twvn efoudeTépwong eival pH=3 éwg pH =7.

O d¢iktng dev eival katdAAnAog agoU n {wvn eKTPOTING ToU JEiKTN gival EKTOC

¢ wvng e€oudeTépwang
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B) Aivovtat to o kdte Cevyn ymukov ovowwv A, B, T kot A.

(i) Na eonynbeite éva avtdpactiplo (Oyt deiktn), drapopetikd oe kbbe mepinTmon, Tov
Ba ypnopomomoete, yia va dlaxkpivete HeTa&d Toug o LEAN Tov Kdbe (gvyous ovoidv.(2)

Zgbyoc Ovolov Avtidpaoctiplo

(A)  Adiopo NaOH - Adiopo Ba(OH), H2S504

(B)  Apod didAvua HoSO4 — Apoid didivpa HNO; Cu

I)  Zxdévn yevdapyvdpov Zn — okoOVN apyvpov Ag HC!

(A Apud  Swpo HCL —  opod  Sidivpo Mg
voposewiov KOH

(i1) T kéBe Cevyog ovoudv A, B, T kat A, va ypAWYETE TIG TAPATNPNOELS TAVE® GTIG OTO1ES
Ba Bacioteite yuo ™ dtbkpion. (4p)

(A) To H2504 oxnuartiCer (Aeukd) iCnua pe To Ba(OH),
To NaOH d¢ev mapouoidler kapia eppavi ahAayh pe 1o H2SO4

(B) Me 1o HNO3 mapdyovral guoahideg (axpwpo aépio).

To apaié didAupa H2S04 dev tapouoidlel kapia sppavi ahAayn

(T) Me 1o Zn mapayovtai puoahideg (dxpwpo aépio Hz).

O Ag dev mapouoidlel kapia eppavi alAayn

(A) Me 10 HCL tapdyovtar puoahidec (dxpwpo aépio Ha).

To KOH dev mapouaidlel kapia epgavi aAAayn

(AekTéC cival kal dAAeC AUoeIC)
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Epotnon 6

(@) Zag divetar vdatikd Stélvpo vépoyrwpikod o&éog, HCL, (A;) pe 6yxo 200 mL kot pH =1

(1) No vToA0YIGETE TN CLYKEVTPMOT TOL OHAVUATOC, A;. @n)

[H]=107" =101 =0,1

HCL - HY + CU

[A]=01M
(i)  Xto d0dAvpa A; tpocsHétovpe 1,8 L amootaypévov vepol omodte oynuotiletor didlvpa A,.
Na vrohoyicete o pH tov apoiwpévov drakvpatog As. B
C1V1:C2V2
Vi=0,2 L Vo=02L+18L=2L Co= C1 (Vi/ V2)
C=0,1M, Co=; C»=0,1(0,2/2)=0,01 M

[A2]=0,01M [H]=0,01M

pH = -log [H'] = -log(0,01) = 2

pH =2

(B) Atvovtar ta 0&€a CH3COOH, HNO,, HCOOH, kot HF. Na ypéwete to o acBevég o&d kot va
OIKOLOAOYNGETE TNV OMAVTIOT GOGC. 2p)

To mio agBevég o&U eival To CH3COOH.

Exel Tnv HikpdTEPN 0TaBepd d1d0TAONG Kal eTOHEVWCE Oa €XEl Kal TAV HIKPOTEPN

OUYKEVTPpWON KaTiovTwy udpoyovou, [H'], yia idia popiakdéTnTa Tou oféoc.
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(y) No copumAnpmoete 1oV TapakdTo Tivako Tov tepiEyxetl o, ovluyn (evyn 0&€og — Paong kotd

Bronsted-Lowry. (3w
>vluyéc O&L >vluync Baon
HCO3_ CO32_
NH," NH;
H,SO,4 HSO,
HS s*
H3;PO, H2PO4
H,O OH"
Epotnon 7
() Xe Khewotd d0yeio oTadepoh OYKOV EXOVLE GE 1GOPPOTIQL:
Nz(g) + 3H2(g) = 2NH3(g), AH<O0
Noa dnAwcete mpog oo Katevhuvon Ba petatomiotet 1 B€om TG YMUKNG 1o00ppoTiOG OLV: @n)
(1) npocBécovpe H, pe otabepn| Oepprokpacio kon micon Ae€id
(i)  avénoovpue t Bepuokpacio pe otabepn micon AploTepd
(ii))  ow&noovpe Tov OYKO TOL doyeiov pe otabepn Bepurokpacio AploTePd
(iv)  mpocbécovpe aéplo vipoyhdplo, HC), xopic petaforn tov AV e
OYKOoL TOL doyeiov
(B) No d1Kal0A0YNGETE TNV EMAOYT GOG OTIC TEPIMTOGELS (i) Kot (iii). 2p)

(ii)  Havridpaon civar eEWOepun, eTopévwe Oa HeTATOTIOTEI TPOC TA ApIoTEPd

(evd6B¢epun kaTeUBUvON) WoTe va amoppoPhaoel Thy BepudTNTA KAl VA PEIWOEI ThV

O¢puokpaaia.

(iii)  AUEnon Tou OyKou cuveTtdyeTal Peiwan TNG Tieong, emopévwe Ba HeTATOTIOTEI

TPO¢ TA TePI006TEPA Mole agpiwv, dnAadn apioTepd, WwoTe va au§hoel Thv Ticon.
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(y) Ze doyeio otabepov Oykov 2 L eicdyovror 2 mol Nj kot 3 mol H, Xe katdAinieg cuvOnieg
AVTIOPOVV HETOED TOLG Kot omokabicToTon 1 1I6oppoTmia:

Nz(g) + 3H2(g) = 2NH3(g), AH<O0

Av n mosotnta g NH; oty Katdotaon wsopporiog eivor 1 mol, va vroloyioete:

(i) Tnv xotd mole cuoTOON TOV UIYHOTOG GTNV KATAGTACT) IGOPPOTIOG. B
N2 3H> = 2NH;3
ApXIKd 2 mol 3 mol 0 V=2 1L
AvTi8p./TTapay. -X -3X +2X
TeAika 2-X 3-3X 2X V=2 L
2X=1 = X=0,5mol
N2: 2-05=15 mol
H,: 3-3(0,5) =1,5 mol
NH3s: 2(0,5) = 1 mol
(i) Tm otabepd ynUIKNG 1IG0ppOTiaG TNG avTidpaoNG. (1)
. G ) R
© 7 [N[H ] 15 L5 370,753
Kc=079
(i) Tnv amddoon g avtidpaonc. @n)

_ mol NH3 npaktikd

* = ol NH; Ocwpltikd

Av avTidpdoel 6Ao To N, mapdyovrar 4 mol NHs

Av avTidpdoel 6Ao To Hz mapdyovTar 2 mol NHj3

To N cival o mepiooeia, OswpnTikd Tapdyovrar 2 mol NH3

Amtédoon = 50%
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Epotnon 8

(o) Atvetan ordivpo 6ykov 1 L mov mepiéyer CH3COOH 0,3 M ko CH3COONa 0,2 M.

(1) Iog Ba yapoaktnpilote T0 MO TAVEO SIAAVO KOL TOH YOPUKTNPIOTIKY 10T Ta €Yl (1)

PuBuioTiké didAupa

Exer Tnv 1810TnTa va diatnpei To pH oxed6v 0TaOepd dTav o€ AUTO TTPOOTEDEI HIKPA

ToooTNTA 10XUpoU oféoc K pdong.

(i) Noa vroloyicete to pH tov droAvpatog. 2p)
C 0,3
+1 =g, 2% _ . 10-5) 2> = 27.10-5
[H] = K,¢ . (1,8 -10 )0'2 2,7-107M
pH = -log [H'] = -log(2,7 - 107°) = 4 57
pH =457
(B) Ze 200 mL Srodvpoarog HCL 0,1 M npocdétovpe 800 mL NH; 0,1 M kat moipvovpe £va Aitpo
dtdvpatog otovg 25 °C. Na vroroyicete to pH Tov oAV UATOG TOV GYNUOTIOTNKE. (4p)
2¢ 1000 mL 0,1 mol HC!
>g 200 mL X=; X=0,02 mol HC!
2¢ 1000 mL 0,1 mol NH3
2¢ 800 mL Xz, X= 0,08 mol NH3
HC,Q + NH3 - NH4C£
ApXIKd 0,02 mol 0,08 mol 0 V=1L
AvTidp./TTapay. -0,02 -0,02 0,02
TeAikd 0 0,06 0,02 V=1L

To didAupa Trepiéxel NH3z/NH4CL = PuBpioTiké didAupa

Cp 0,06
[OH ] =Kz—=(18 -107°)——==54-10"°M

Cor 0,02
pOH = -log [OH] = -log(5,4- 107°) = 4,27
pH + pOH =14 pH =14 - 4,27

pH =9,73
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(y) Ztov mo kdto mivaka va onueidote pe “v” ta pubuiotikd Stoddpota kot pe “x” to dtaAduota

7oL OV givo pLOUICTIKA. B
6 HCNO,IM / NaCNO0,2M v
i)  NH;0,1M / NH4CL03M v
(i) NH,CL0,1M / HCLO2M X
(ivy  HxSO0,1M / NaHS 0,1 M v
™) CH3;COONa0,2M / NaOH 0,1 M X
(vij  CH3COOH (c¢ nepicoein) / NaOH v

Ep®tnon 9.
(a) Ativetar n mo Katw avtidpaon kavong tov dvOpaka otovg 25 °C Kot Tieon Hiog aTHOGPALPOC.
O GvBpakag etvar 6T LOPeY| TOL Ypapitn.

C(s) + Oz(g) I COz(g) AH = — 393,5 kJ/mol
(1) Noa yopoaktnpicete v wo mévo ynukn avtiopacr og eEmdepun 1 evoddepun.
No 01KOoA0YNOETE TNV OdVINGN GOG. (1w
M E&dbepun O  Evdo60epun

H evBaAmia Tng avtidpaong (AH) sivai apvnTikA, eropévwe h evBaATia Twy

TPOTOVTWY eival HIKPOTEPN aTtd Thy evOaATia avTidpwvTwy Kai kKatd Tnv avtidpaon

eAeuBepwveTal evépyela

(i)  No oyeotdoete To EvePYELOKO OLAYPOLLLLO TNG TLO TAVE® YNUIKNG OvVTiOpaonC. XT0
EVEPYELNKO OLAYPOLLLLO VO CIUEIDGETE TA OVTIOPDOVTO, TO TPOTOVTO KoL TNV eVOaATiR TNG

YMUIKAG avTidpoong. @1y

EvBaATria (KJ)

A

C+Oz

CO;

v

Mopeia avtidpaong
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(iii))  Noa vroloyicete v mocdTTA THG BEPUATNTAG TTOL EKADETOL 1) ATTOPPOPATOL OO TV
kavon 15 ypappopiov avOpaka, oe popen ypaitr, otovg 25 °C ko mieon pog

oTUOCPAPOG. (2w
C + 0, — CO; AH = -393,5 KJ
1 mol 12g¢C
X-: 15qC X= 1,25 mol C
1mol C eAeuBepwvel 393,5 KJ
1,25 mol C X=; X=491,875 KJ

EkAUeTal OeppodTnTa 491,9 KJ

(B) Na ypdyete v niektpoviokn dopn| pe ) néB0d0 TV TPoYLIK®V (KATé VTOGTIPASES) TV MO
KOTO: (1w

165 | 152252 2P° 352 3P*
168 | 15% 252 2P® 352 3p°

(y) No yplyete 10 St0ypoppo TPOYIOK®OV (GOUe®va e To kavova Tov Hund) yuo ) Bepeiidon

KATAGTAOT) TOL KAAIOL KOt TOV 1OVTOG TOV KOAIOV. 2w
wakion NN R
(Z=19) 18 | |28 2P 38 3P 48

wvtogkariov || TL [ [T [ TL{TL T [T [T T T
(Z=19) 1s | |28 2P 38 3p

(0) Noa ypdwyete T0O S10yPOLLL TPOYLOKDV (GOUEMVO LE TO Kovove Tov Hund) yia tn OepeAidon ko

™ SleyePUEVT KATAGTOON TOV ATOHOL TOV GOGPOPOL. @n)
P (Z=15)
Oepehbine byttt
Katdotaon 1S 28 2P 3S 3p
P (Z=15)
e T R T R T TN AT R R N RN RN R
Katdotaon 1S 28 2P 3S 3p 3d
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Epotnon 10

(o) Koatd v oykouérpnon 10 mL dweivpatoc FeSO,4 ayvdotov poplakdtntog Kotavaindnkay
25 mL dwAvpatog KMnOy4 0,02 M oty mapovsio HySO4.

(1)  No ypayete ) Mk e&icmon g avtiopaonc. 2p)
10FeSO4 + 2KMnO4 + 8H2S04 — BFez(S04); + 2MnS0O4 + 2K2S04 + 8H20

(i)  Na vmoAoyicete ™ poprakodTnTa ToL dtoAvpatog FeSOy, 4w
2¢ 1000 mL 0,02 mol KMnO4 X= 10,0005 mol KMnO4
Se 25 mlL X=; X=5 +10™* mol KMnO4
10 mol FeSO4 avTidpolv pe 2 mol KMnO4
X, 5 +10™* mol KMnO4 X=0,0025 mol FeSO4
e 10 mL 0,0025 mol FeSO4
2 ¢ 1000 mL X=; X= 0,25 mol FeSO4

Mopiakétnta FeSOs 0,25 M

(B) Mog mpocdiopiletar To TEAOS TG OYKOUETPNONG Ol paTog Oetikov oonpov (1) pe dSdAvpa
VIEPLLOAYYOVIKOV KOAIOL o€ 6EvO epPdAlov; (1)

ATIO TO TTIPWTO HOVIHO AVOIKTO 1WdEC XpWHa.

(y) Tati 1o dtddvpa Beukod 0EE0G, TOL YPNOCLOTOLEITAL GE ot OYKOUETPN O StaAbaTtog Hettkon
ownpov (II) pe dSdhvpo veeppoyyovikod Kaiiov, dev Tonobeteitan oty mpoyoida pall pe to
SLIAL L VTTEPULAYYAVIKOD KOATOV; (1w

Av TomtoBeTnBci To KMnO4 pali pe 1o H2S04 16TE To KMNnO4 Ba avaxBei oe MnO;

(0) Noa dnAdoete T0 GEEALA TOVL Bal YIVEL GTOV VTTOAOYIGUO TNG GVYKEVTP®ONG S10ADHTOC BetkoD
odnpov (II) Katd TV oyKopETPNON HE SIOIAVLO DITEPUAYYOVIKOV, OV 1] TPOoYoida EemAvOel
HOVo pe amooToyUEVO VEPO. (1w

OceTIKO ZpdAua

(MikpoTepn ouykévtpwan KMnO4, Ba katavaAwBei peyahlitepog 0ykog KMnOy,

Ba uttoAoyiaTei HeyaAUTEPN CUYKEVTPWON AyVWOTOU At Thv TpayHdTIKR).
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(¢) No dniooete 10 cdALa TOV Ha YivEL GTOV VTOAOYIGUO TNG CLYKEVTP®OTG dStaAdLaTog Hettkon
ocwnpov (II) katd tnv oykop€rpnon pe StdAvpo vreppayyovikod Kaiiov g 6&vo tepiBaiiov,
av yio Vv o&ivion ypnopomomBel dtdAlvpa vOPOYADPIKOL 0ELOG. (1w

OeTIK6 Z@dAua

(To KMnO4 o€e1divel Ta 16vTa xAwpiou, Ba katavaAwBei peyaAlTepog OYKOG

KMnQ4, Ba umtoAoyioTei peyaAUTEPN OUYKEVTPWON AYVWOTOU ATTO TNV TIPAYHATIKA).

MEPOX I'': Epotiosic 11-12

Na anavtioste o€ 0lec Tic epotiosic 11-12.
Kafg opOn artavinon paOporoysiton ne 10 povaocs (6ovoro 20 novadec).

Epotyon 11

Ye 50 mL dwAdpatog CH3COOH dyvmotng poplakdtntag mpootibevtal katd otayoveg 50 mL
dwAvpatog NoOH 0,2 M.

() TTow amd Tig TapaKato ypoekés mapactioelg «Oykog mpootiféuevou d/tog NaOH — pH
TEMKOU SIOAOLOTOG», TEPLYPAPEL TV MO TAVE® OYKOUETPNON; (1)

Mpagikn TTapdoTaon 1.

14 12
12
- o
810 o
~ e 8
w 8 p
-o _o ()
g 0 g
S 4 ol
e 5 e 7
A z
O T T T T T T T T T T 0 ! ; ; ; ; ! ! ! ! ;
05 10152025 30 35 40 45 505 0 5 10 15 20 25 30 35 40 45 50 55
ITgootiBépevog 6yxog NaeOH, mL ITgootBépevog 6yxog NaOH, mL
I'pagin [Mapdotaon 1 I'pagpun [Mapdotaon 2
14 14
12 A 12
10 10 1
o g
g 8 < 81
) 2
3 6 ]
34 R
< L o
% 2 i
O T T T T T T T T T T
. S S (AR P, U R 0 5 10 15 20 25 30 35 40 45 50 55
0 5 10 15 20 25 30 35 40 45 50 55
ITpoot0épevog 6yxog NeOH, mL ITgootfépevog 6yxog NaeOH, mL
I'pagpin [Mapdotaon 3 I'papuc [Moapdotaon 4
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(B) Noa vroloyicete tn pHoplakOTNTO TOL 0EEOC. 2p)

2¢ 1000 mL 0,2 mol NaOH

2e25mL X=; X= 0,005 mol NaOH

CH3COOH + NaOH — CH3COONa + H,O

0,005 mol NaOH avTidpouv pe 0,005 mol CH3COOH

2e 50 mL 0,005 mol CH3sCOOH

2¢ 1000 mL X=; X= 0,1 mol CH3COOH

Mopiakétnta Tou oféoc = 0,1 M

(y) Aivovtar ot o kdtm oeikteg A, B ko I'.
No emAélete TOV KOTOAANAOTEPO JEIKTT Y10l TNV AVAYVAOPLION TOV TEAIKOV GNUEIOV TNG TTLO

TOVO OYKOUETPNONG. Na OIKOMOAOYNGETE TNV OAVTNOT GOG. @n)
Zéwn Xpopo deiktn
Agiktng EKTPOTNG pH<{dvn extpomng | Zmdvn ektpomng | pH>(dvn extpomnic
A 20-32 KOKKIVO TOPTOKOAL Kkitptvo
B 8,0-9.,8 KiTpivo TPAGIVO UTAE
r 10,5 -12,0 kiTptvo TOPTOKOAL KOKKLVO

KatdAAnAoc deikTng civai o B.

H Cwvn ekTpomng Tou deikTn (8-9,8) mepiAapupdver To 1008Uvapo anpeio (pH=9)

(0) ZmVv KapmOAn mov eMALENTE 0TO epOTNUA (o), Vo onuewdoete To onueia A, B, T, kan A, (2p)

Xnpueio [Teprypaon
A TNV KOVIKT O18AN viapyel poévo o&h
B OTNV KOVIKY] O1IAN LTaApyEL puOCTIKO dtdAvua
r TO 1600VVOLO CNUEiD
A OTNV KOVIKT] P10AN vtapyel poévo drag kot faon
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(¢) Na vroloyicete o pH tov dtodvpartog 6tav Exovv mpootebeil 10 mL dodvpatog NoOH 0,2 M.

(2w
2¢ 1000 mL 0,1 mol CH3COOH
2e 50 mL X=; X= 0,005 mol CH3COOH
2¢ 1000 mL 0,2 mol NaOH
2e 10 mL =, X=0,002 mol NaOH
CH3;COOH + NaOH — CH3COONa + H20
ApxIkd 0,005 mol 0,002 mol 0 V=50+10=60 mL
AvTi1dp./TTapay. -0,002 -0,002 0,002
TeAika 0,003 0 0,002 V=60 mL

To d1dAupa repiéxel CH3COOH / CH3COONa = PuBuioTiké didAupa

C n 0,003
% Ky = (1,8 11075 =2,7-10"°M

HY1 = K., — =
LH7] R Ci g, 0,002

pH = -log [H'] = -log(2,7 - 107°) = 4 57

pH = 457

(o1) No ypayete to opdApa (BeTiKo 1 apvnTikd) Tov Bo TPOEKLTTE GTNV EVPECT TNG
OLYKEVTIPMOOTG TOL 0YVAGTOV, OV EEMAEVALE TO CLPAOVIO LOVO UE OmooTAYIEVO vePO. Na

eENyNoete TV AmAVTNGOT COG. (1w

ApvnTikO Z@dAua

MikpOTEPN TTOOOTNTA AYVWOTOU, KATAVAAWVETAI HIKPOTEPN TTOOOTNTA PdAong,

©a uttoAoyIaTel HIKPOTEPN OUYKEVTPWAON AYVWATOU ATIO TNV TTPAYHATIKA.

Epotnon 12

Amd ™V enidpoon mepicoeiog apoiod StaAvpaTog VEpoyAmpkoy o&éog (HCY), o X ypaupdpio
KpApatog yaikov, Cu kot yevdapyvpov, Zn, ekivetat aépto A dykov 6,72 L oe K.X.(STP). Tow
péla (X), amod to kpapa OepudvOnke pe mepicosio apoatov dtalvpatog vitptkov o&éoc (HNO3), ko
dtoAvdnke TApws, ehevbepmvovtag 8,96 L evog dypwpov agpiov B (og K.X.).

) No ovopdoete ta aépro A Ko B. @n)

(i)  Noaypayete T yMUKEG EEIGMOELS TOV OVTIOPAGEWDY TOL TPOLYLATOTOIOVVTOL. 3w

(iii))  Noa vroloyicete ta X ypoppdpila Tov Kpdpatog kot va Bpeite v % katd pdlo
ocvotaon Tov piypatog o Cu kot Zn. Sw

(i) A: Ydpoyovo B: Movoeidio Tou AlwTou
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(i) Zn+2HCL > ZnCl, + H;

3Zn +8HNO3 —> 3Zn(NO3), + 2NO + 4 H;0

3Cu +8HNO3 —> 3 Cu(NO3), + 2NO + 4 H0

(iii)
Ta 224L 1 mol H;
Ta 6,72L X=; X=10,3 mol H;
Ao 1 mol Zn  mapdyetar 1 mol H;
X=; 0,3 mol H> X=0,3 mol Zn

Mdla Zn= 0,3*65=195g Zn

Ta 224L 1 mol NO

8,96 L X=; X=0,4 mol NO
Ta 3 molZn mapdyouv 2 mol NO
Ta 0,3 mol Zn X=; X= 0,2 mol NO (amé Tov Zn)

ATI6 Tov XaAko mapayetal 0,4 - 0,2 = 0,2 mol NO

Ta 3 molCu mapdyouv 2 mol NO

X=; 0,2 mol NO X=0,3 mol Cu

MdaCa Cu= 0,3*63,5=19,05g Cu

Mdla kpapatog = 19,5+19,05 = 38,55 g

2¢e 38559 umdpxouv 195 Zn kai 19,05 g Cu

2e 100g X=; Y=,
X=50,58 g ¥=49,42 g
ZUoTaon kpduato¢  Zn: 50,58% w/w Cu: 49,42% w/w
O gwlonynmgc: H Xvvrovictpua O AevbBovng
I'edpylog dirhinmov Nikn KaovAra Kaoivn IdxwPog [Maravrtwviov
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