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)

(B) Oykog 8,96 L agpiov HCL og STP cuvOnkeg StoAvetal 6g vepd, ondte TpokdmTel Stéivpa
oykov 500 mL. Noa vroAoyicete T HOPLOKOTNTO TOL SOADLLOTOG. @n)

(y) Xe 200 mL voatikov dtoddpatog HoSO4 2 M pocsBétovpe vepd uéypt o dykog Tov 100 UOTOC
va yivelt 500 mL. Na vtoAoyiotel ) LoplakdTnTo T0U SIHAOHOTOS TOV TPOKVATEL. (1)

Epotnon 2
() Na vroroyicete to pH daddpatog popunkikov o&éoc, HCOOH, popraxdtrag 0,02 M. (1,5p)
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(B) Na vroroyicete to pH dtaddpatog vdpoéediov tov Bapiov Ba(OH),, popraxdmmrag 0,1 M. (1,5un)

(y) Atveton n ddotoon tov deiktn HA.
HA p—— H* + A

Kitptvo TPAGLVO

Na ypdyete 10 ypodpa mov Ba mapet o deiktng o€ dStdAvpa appu®VIios, SIKIOAOYMVTAG TNV
OmavINGY GOg. (2w

Epotnon 3

(o) Atvovtan ta Stodvpato: NaSO4, NHyBr, KCN, CH;COONH,. Na ta yopoktnpicete wg
O6&wa, Pacikd 1 ovdETEPQ, Kot VoL EENYNOETE TNV EMAOYT GOG Y10l TO OLAAVLLO TOV

CH3;COONHL.. (B
Avdiopo Xopakmpag AtlaAdpatog
Na,SO, a Ovdétepo O O%wo O Buowd
NH,Br 3 Ovdérego O O#wvo O Buowd
KCN O Ovdérego O O#vo O Baowd
CH;COONH, a Ovdétepo O O%wo O Buowd
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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.

(2w

Epotnon 4

(a) No vroroyicete Tov aplud o&eidwong Tov aldtov N 6TIG TTO KAT® EVOCELS:

(2w

NH;

HNO;

HNO,

NO,

(B) Atvovtat ot o kdTm ynuikég aviopacels (i —iv). [Na kdbe ynuikn avtidpoaon vo ypayete to

0&E10MTIKO KOl TO OVOY®YIKO GO @n)
O&edmTio Avayoyikd
Xouo Xouo
O P+ 5HNO3 - H3PO4 + NOZ + Hzo
(i) CO +FeO — Fe+CO,
(iii) MnO, + 4HC{ — MnCk + C{, + 2H,0
(iv) 2Na + H, — 2NaH
(y) No toootafuicete v mo KAT® 0EE1000VOYOYIKY] OvTIOpOoT: (1w
C + HNO3 — C02 + N02 HQO
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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 TN Tov 1600VVALOL GYKOV

» v TN tov pH 610 10060vapo onueio

»  1ic Tipég tov pH mov kabopilovv ™ Lovn eEovdeTépmong

(i) H pawvoroebakeivn, ue otabepd oviiopod K = 10_9, elvat katdAAnAog deikTng yio
NV 7o v oykopéTpnon; No SIKaloAOYNCETE TNV AmAVINGT COG. (1w
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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)  Auwdivpa NoOH - Awdivpo Ba(OH),

(B)  Apod dudhvpo HySO4 — Apaid dtdivpo HNO;

I)  Zxdévn yevdapyvdpov Zn — okoOVN apyvpov Ag

(A Apud  Swpo HCL —  opod  Sidivpo
voposewiov KOH

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

(i)  Xto dcdAvpa A; TpoosHétovpe 1,8 L amootaypévov vepol omdte oynuotiletor didlvpa As.
Na vrohoyicete o pH tov apoiwpévon dtakvpatog As. B

(B) Aivovtar ta o&éa CH3COOH, HNO,, HCOOH, kot HE. Na ypdwyete to mo acBevég 0EL kot va
OKOLOAOYNGETE TNV OTAVTIOT GOGC. 2p)
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(y) No copumAnpmoete 1oV TapakdTo Tivako Tov tepiEyxetl o, ovluyn (evyn 0&€og — Paong kotd

Bronsted-Lowry. (Bw
>vluyéc O&L >vluync Baon
HCO;
NH;
HSO,
S*
H;PO,
H,O
Epotnon 7

() Ze kherotd doyelo oTabepov GYKOL £YOVIE GE 1GOPPOTIQL:

Nz(g) + 3H2(g) = 2NH3(g), AH<0

Na dniooete mpog mowa katevBvvon Ba petatomotet ) OEon TG YMUKNG 10O0PPOTHAG OLV: 2p)

(1) npocBécovpe Hy pe otabepn Oeppoxpacio kot wieon

(i)  ov&noovpe ™ Bepuoxpacio pe otabepn| micon

(i)  aw&noovpe tov Oyko tTov doyeiov pe otabepn Beppokpacia

(iv)  mpocbécovpe aéplo vipoykdplo, HC), xopic petaforn tov
OyKov ToL doyeiov

(B) Noa dwarodoynoete TV eEMA0YY 60g oTIg Tepmtmoelg (i) ko (iii). @n)
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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
(i) Tn otabepd ynUIKNG 10oppoTiag TS AVTIOPAOTC. (1w
(i) Tnv amddoon g avtidpaonc. @n)
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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)

(i) No vmoloyicete 10 pH ToL d1aAvpaTOC. @n)

(B) Ze 200 mL Srodvpoarog HCL 0,1 M npocdétovpe 800 mL NH; 0,1 M kat maipvovpe £va Aitpo
dtdvpartog otovg 25 °C. Na vroroyicete to pH tov oAV UATOG TOV GYNUOTIOTNKE. (4p)
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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

@) HCNO,IM / NaCNO02M

(1) NH; 0,1 M / NH,CL0,3M

(i) NH,CLO,1M / HCLO2M

(iv) H,SO,1M / NaHS 0,1 M

) CH;COONa 0,2M / NaOH 0,1 M

(vij  CH3COOH (o¢ mepiooeia) / NaOH

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
O  E&bdbepun O  Evdo60epun

(i)  No oyedldoeTe TO EVEPYELOKO OAYPOLLLLO TG TTLO TAV® YNIKNS avTidpaons. 10
EVEPYELOKO OLAYPOLLLLO VO, CUEIDCETE TO AVTIOPAOVTA, T TPOTOVTA KoL TNV EVOUATIO TG

XNMIKNG avtidpoong. (2w

EvBaATria (KJ)

A

v

Mopeia avtidpaong
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(iii))  Novrmoioyicete v mosoOTNTO TNG OEPUATNTOC TOL EKAVETOL 1) ATTOPPOPATOL OTTO TNV
Kkavon 15 ypappapiov dvipaxa, oe popen ypapitn, otovg 25 °C kot migon piog
ATLOGPALPOG. @n)

(B) Na ypdwyete tnv niektpoviaxn doun pe t néEB0d0 TV TPOYLKOV (KATA VTOGTIPAOES) T®V O
KOT: (1)

16S

2
16S

(y) No yplyete 10 Stdypoppo TPOYIOK®OV (cOpuemva e To kavova Tov Hund) yuo ) Bepeiidon
KATAGTAOT) TOL KAAIOL KOt TOV 1OVTOG TOV KOAIOV. @n)

KaAlov
(Z=19)

16VT0g KOAlOL
(Z=19)

(0) Noa ypdwyete T0 S10ypOLLL TPOYLOKDV (GOUEMVO LE TO Kovove Tov Hund) yia tn OepeAidon ko
™ SleyepUEVT KATAGTOON TOV ATOHOV TOV GOGPOPOL. @n)

P (Z=15)
Oepelmong
Koatdotaon

P (Z=15)
Atgyeppévn
Koatdotaon
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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)

(i)  Na vmoAoyicete ™ poprakodTnTa ToL dtoAvpaTog FeSOy, 4

(B) Toc mpocdropiletar To téAog TG oykopéTpnong dtahdpatog Beukov conpov (1) pe ddlvpa
VIEPUALYYOVIKOD KaAiov o€ O&1vo mepBaiiov; (1w

(y) Twrito dtdlopa Bgukod 0&€og, mov ¥pNoYLOTOEiTAL GE 1o OYKOUETPT oM SoADaTOg Bettkov
ownpov (II) pe ddlvpo veppayyovikod koiiov, dev torobeteiton oty mpoyoida pali pe to
LAV LA VTTEPLALYYOVIKOD KOALOL; (1)

(0) Noa dnAdoete T0 6EEALA TOVL Bal YivEL GTOV VTTOAOYIGUO TNG GVYKEVTP®ONG S10ADHTOG BtkoD
onpov (II) Katd TV oyKopETPNON HE SIOIAVLO DITEPULAYYOVIKOV, OV 1] TPOoYoida EemAvOel
HOVo pe amooToyUEVO VEPO. (1w
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(¢) No dniooete 10 cdALa OV Ha YivEL GTOV VTOAOYIGUO TNG CLYKEVIP®OTG dStaAbLaTOG Bettkon
ownpov (II) katd tnv oykop€rpnon pe StdAvpo vreppayyovikod Kaiiov g 6Evo mepiBaiiov,
av yio Vv o&ivion ypnopomomBel dStdAlvpa vOPOYADPIKOL 0ELOG. (1w

MEPOX I'": Epotiosic 11-12

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

Epotyon 11

Ye 50 mL SwAdpatog CH3COOH dyvmotng poplakdtntag mpootibevtal katd otayoéveg 50 mL
dwAvpatog NaOH 0,2 M.
() TTow amd Tig TapaKato ypaekés mapactioelg «Oykog mpootiféuevou d/tog NaOH — pH

TEMKOU SIOAOLOTOG», TEPLYPAPEL TNV TO TAV® OYKOUETPNON; (1)
14 12
12 4
- RS
8 10 4 3
< © 8 -
o 8 Py
5= ) 6 =}
£ 0] 2
S 4 <4
e 5 e 5
a.‘ 0 1 1 T T T T 1‘ 1 T T Q‘ 0
ITgoomBépevog 6yxog NaeOH, mL ITgootBépevog 6yxog NaOH, mL
I'pagpin [Mapdotaon 1 I'pagpun [oapdotaon 2
14 14
12 12
10 10 1
g g 8
£ S
36 £
34 T 4
< L 2
% 2] i
O T T T T T T E T T T
g A S S, O DU SR U 0 5 10 15 20 25 30 35 40 45 50 55
0 5 10 15 20 25 30 35 40 45 50 55
ITgoot0epevog 6yxog NaOH, mL ITgootfépevog 6yxog NeOH, mL
I'papin [Mapdotaon 3 I'papu [Mapdotaon 4
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(B) Noa vroloyicete tn pHoplakOTNTO TOL 0EEOC. 2p)
(y) Aivovtar ot o kdtm oeikteg A, B ko I'.
No emAélete TOV KOTOAANAOTEPO JEIKT Y10l TNV AVAYVAOPLION TOV TEAIKOV GNUEIOV TNG TTLO
TOVO 0YKOUETPNONG. Na SIKOMOAOYNGETE TNV OMAVTNOT GOG. @n)
Zéwn Xpopo deitn
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

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

Xnpueio [Teprypaon
A TNV KOVIKT O18AN vapyel poévo o&d
B OTIV KOVIKY] PLIAN LTaApYEL pLOCTIKO dtdAvua
r TO 1600VVOLO oNUEiD
A OTNV KOVIKT] P1IAN vtapyel poévo drag kot féon

YeArido 16 and 18




(¢) Na vroloyicete o pH tov dtodvpartog 6tav Exovv mpootebeil 10 mL dodvpatog NoOH 0,2 M.

Cw
(o1) No ypayete to opdApa (BeTiKd 1 apvnTikd) oL o TPOEKLTTE GTNV EVPECT TNG
OLYKEVTPMOTG TOV AyVAOGTOV, OV EETAEVOLLE TO GLPMOVIO HOVO e amoaToyuévo vepo. Na
e€nynoete ™V anAVINGN GOC. (1)

Epotnon 12

And v enidpaon nepicoeiag apatod dtoAdpatog vépoyrmpikod oféog (HCL), oe X ypappdpia
Kpapatog yaikov, Cu kot yeudapyvpov, Zn, ekivetor aépro A dykov 6,72 L og K.X.(STP). 1w
néa (X), amd to kpapa Beppavonke pe mepicoeia apaiov dtaAvpatog vitpikoh o&éog (HNO3), kot
dAvOnke mAnpwg, ehevbepdvovtag 8,96 L evog dyypmpov agpiov B (og K.X.).

@) Noa ovopdoete ta aépro A ko B. @n)

(i)  Nayphyete TIC YNUKES EEICOOELS TOV OVTIOPAGEMY TOV TPAYLUATOTOLOVVTOL. B

(iii))  Noa vroloyicete ta X ypoppdpila tov Kpdpatog kot va Bpeite v % katd pdlo
ocvotaon Tov piypatog o Cu kot Zn. (&I
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O gwlonynmgc: H Xvvrovictpua O AevbBovng

I'edpylog dirhinmov Nikn KaovAra Kacivn IdxwPog [Maravrtwviov
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