HNEPI®EPEIAKO AYKEIO AITOXTOAOY AOYKA KOAOXXEIOY XXOAIKH XPONIA 2017 - 2018

T'PAIITEX IPOATQI'IKEYX EEETAXEIZ MAIOY - IOYNIOY 2018

MAGHMA: Xnpueia B” katevOvvong TAZEH: B” Avkeiov
HMEPOMHNIA: 18/05/2018 ATAPKEIA: 2.30 opsg
Odnyieg

- To e€etaotikd dokipo amoteieitor and Tpio (3) pépn A’, B  xon I'".

- To e€etaotiko dokipo anoteleiton and okT® (8) oeAidec.

- Aev emtpémetarl M xpnon SopOmTIKov VYPOL 1 TOVING.

- Na ypdoete povo pe umie méva.

- Emutpéneton n xpnon un mpoypoptotiCOUEVNS VITOAOYIGTIKNG UMY OVIG.
- O)eg ot amavtioelg va 50000V 6TO TETPASIO OTAVTINCEWMV.

- To e&etaotikd doxipo Babporoyeitar pe exatd (100) povadec.

XPHXIMA AEAOMENA
Trabepéc drdotaong: Kcrncoorn = 1,8x10°  Knws = 1,8x107°
Yyetwkéc atopkég palec: H=1 C=12 N=14 O=16Na=23 S=32 Ca=40 Fe=56 Pb=207

MEPOX A’ (Movaogg 20)
To Mépog A” amoteleitar and téooepis (4) epomiosig (1 — 4). Kade op01 anavrnon Padpoiroyeiton pe

névte (5) povades. Na amavtioeTe o€ OAEC TIC EPOTNGELS.

Epotnon 1

Atvovtal Ol To KAT® YNUKEG 1GOPPOTHES:

I.LPClss) == PCls ) + Clz )
iI.N2( + 3Hz(g <= 2NHzs (g
iii. HNO2(aq) + H20 () == NO2 (ag) + HsO* )
o) No dNAdCETE TO1EC 0o TIC TOPATAV® IGOPPOTIES EIVOL OLLOYEVELG KOIL TOLEG ETEPOYEVEIS.
No dikatoAoyHoeTe TNV amdvtnon cag puovo yio v (iii). (nov. 2)
I. ETEPOYEVEC ii. opoyevig iii. opoyevig
H wooppomnia (iii) elvar opoyeving yiati 0Aeg o1 ovoieg Ppickoviol oty idto pdon.
B) Na avapépete ToUC TapAyovTEG O 0OTOIOL LTOPOVV VO, EXNPEACOVY TN BEGM TG YMUIKNG 1ooppomtiog (1).
(nov. 1,5)

I. [Tieon  ii. Ogppoxpacio 1ii. Zuykévipmon




v) Na ypawyete v ékppacn tng otabepds ynukng wooppomiog, Ke, yio ) ymuikn e&icwon (ii). (nov. 1,5)

[NH3]?
Kc =
[N2] [H]®
Epotnon 2
a) Na ypawyete Ta ouluyn o&éa tov mo kdto Pdcemv Katd Bronsted-Lowry: (nov. 1,5)
i.CN~ ii. NHs iii. POs®~
i. HCN ii. NHs"  iii. HPO4
B) Na ypawyete t1g cvluyeic fdoeig Tov o kdtw o&émv katd Bronsted-Lowry: (nov. 1,5)
i. HBr ii. HoPOs— dii. HS
i. Br ii. HPO4Z iii. S%

v) No uuUmANp®OGETE TIg T KATO YMUKES eE16M0ELS amod TiG omoieg mpokvmtel 6Tt To HSO4

GUUTEPLPEPETOL O OUPOAVTNC. (nov. 2)
i.HSOs~  + H,0 <= S04 + H3O"
ii.HSOs~ + H3O0" — H2S0, + H»0O

Epatnon 3

Tag Sivovtal To o kéTe dtodvpata A1, A2 kou Az g Bgpuokpacio 25 ° C.




a) Na yopaxtnpicete to dStoddpata A1, A2 kot Az g 6&wva, Pactkd, 1§ ovdétepa. No SIKaOAOYGETE TNV

andvtnon oag. (nov. 3)

Al: Ovdétepo yori [H] = [OH]
A2: 0&wo ywri [H] > [OH]
A3: Boowkd ywti [H] < [OHT]

B) Na vtoloyicete to pH: (nov. 1,5)
I. Tov dredvpatog A2 Tov omoiov M cuykévipoon [H'] eivon ion pe 0,02 M.
[H']=0,02M pH=-log [H']
pH=-log 0,02
pH= 1,7

Ii. Tov dreAvpoTog Az Tov omoiov 1 cvykévipmwon [OHT] eivon ion pe 0,2 M.

[OH] =0,2M pOH=-log [OH]
pOH=-log 0,2
pOH= 0,7 pH=14-0,7 pH = 13,7

v) Na ovoudoete to €100G NG YNUIKNG avtidpaons 1 omoio. Tpoylotomotleitor omd v avAauelsn twv
dwdvpdatov Az kot As. (nov. 0,5)
Avtidpaon eEovdeTépmong



Epotyon 4

og 6tvovtal ol o KATM KAPTLAES OYKOUETPToNG, A Kot B.
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o) No SnAdoete moo KOUmOAN ovTIoTOL EL 08 0YKOUETPT oM EE0VOETEPMONG, (pov. 1,5)
I. loyvpov o&éoc amd woyvpn Baon. H kapmdin B

ii. acBevoic 0&éoc amd 1woyvpn Bdon. H koumdin A
B) Na ypawyere: (nov. 1,5)
i. v T tov pH 670 1608Hvapo onueio oty KourvAn B. pH =7

ii. TOV 1608UVapO OYKO OTIC dVO OYKOUETPTOELC. V=25mL

v) ‘Evag Ssikmg éxet otafepd didotoong Ks = 10 ~°. Na Siepsvvioste €dv sivar katdAAniog yio thv

OYKOUETPNOT) OV OVTIOTOLYEL OTNV KOUTOAN A. (nov. 2)

pH=pK+1 pH =-log [K] + 1 pH = 5+ 1 pH=4_6

O delktng dev eivar katdAinAiog yati n (Ovn eKTpomig Tov dgv ovumepapfaveror oty {dvn

€E0VOETEPMOTG.



MEPOZX B’ (Movddeg 60)

To Mépog B” amoteheitan amo £€1 (6) epotioseig (5 — 10). KaOe op0) andvinon pabporoyeitor pe déka

(10) povadec. Na amavtioete o€ OLEC TIC EPWOTNGELC.

Epotyon 5

e tpia motpra Céoewg I1, Iz ko 13, mov mepiéyovv and 500 mL vepd, dwwivoape avtictorya 0,5 mol

CH3COOH, 0,2 g Ca(OH)2 ko 1,12 L HBr, oe ovvOnkeg STP. Metd and ke didlvon o dyKog Tov

StaAvpartog mapépeve icog pe 250 mL.

a) Na yphwyete Tig ynUIKES eEI6MGELG NAEKTPOAVTIKTG SLAGTAGNC 1] LOVIIGLOV OV TPAYLOTOTOI0VVTOL GTO,

tpia motnpra (Eoemc.

H,0
I1;; CH:COOH —= CH;COO + H*
H.0
I[I: Ca(OH), —— Ca?* + OH"
H,0
II3: HBr — H" + Br

B) Na vroloyicete to pH TV Tp1dv dStohvpdtmy.

Iy

Ao ymukn e€iocmon:

250mL 0,5 mot CH3COOH
1000 mL  x=2mot

C chicoon = 2M

X2

(nov. 3)

(nov. 7)

K= — x=[H*]=vKC [H*]=/1,8.10 —

C

II2: M caony= 74

0,2g Ca(OH) 250 mL

5 x2 =6.10° pH=-log [H*] pH=2,22

1 mot 74 g Ca(OH)2

x=0,8 g 1000 mL x= 0,01 mol 0,849

C caonr = 0,01M



Ao ynukn e&lowon:

1 mot Ca(OH): 2 mot OH"

0,01 mot x=0,02 M pOH=-log 0,02 pOH=1,7 pH=12,7
I13: 250 mL 1,12 L HBr 1 mot 22,4 L HBr
1000 mL x=4,48 L x=0,2 mot 4,48 L
CHuer=0,2M

Amo ymukn e&iomon:

1 mol HBr 1 mot H*

0,2 mot x= 0,2 mo( pH=-log 0,2 pH=0,7
Epotnon 6
a) No coumAnpocete TG MO KAT® YNUKES OVIWOPACELS YPAPOVTOS KOl TOV AOYO Y. TOV Omoio
TPOYLOTOTOLOVVTOL. (nov. 4,5)
I.AgNO3aq + HCl@y —> AgCls + HNO3@aq [Mopayoyn qurotog

ii. CH3COONa ) + HCL (@) —» CH3COOH (4q) + NaCl g Iopaymyn acbevoig nlektporitn
iii. Fe(OH)3sy + HNO3 @) —p Fe(NO3)3aq + H20( oapoaywyn ac0evodc nhekTpordTn

B) MMocotrta 25 g CaCOs3 avtidpd mAnpwg pe dtddlopa HCL 2.5 M, ondte ehevBepdvetart 0 aépilo A.
Znrovvrol: (nov. 5,5)
I. 0 OYK0G TOV agpiov oV eAevbepdveTal, oe cuvOnkeg STP.
ii. 0 6yKkog tov dwAduatog HCL mov amathOnke yio tnv TAfpn avtidpaon.

iii. n Tewpapotikn dradikacio aviyvevong Tov agpiov A.

CaCOsz +2HCt—— CaCtz + CO2 + H20 MTr cacosz = 100
1 mot CaCO3 100g
X=0,25 mot 259
1. Imol CaCO3 1mot CO: 22,4L

0,25 mot

ii. Imof CaCOs 2 mot HCt 1000mL HC¢ 2,5 mol
0,25 mot x=0,5 mol x= 200 mL] 0,5 mot

li. AwBipacn tov agpiov og drawyég acPestdvepo, dmov mapatnpeitol OO M.



Epoton 7

Y& 250 mL dwaAdpotog tov addtov Fe(NO3)s ko Pb(NOs)2, npootifetar nepicosio Stalduatog

H2SO4 2 M ko mopdyston iinua A, palag 15,15 g. e dAra 250 mL tov 16100 dtoAdpaTOg TOV OAITOV,
npootifetan mepiooeia dStoddpotoc NaOH 2 M kon mapdyeton iCnpa B, palog 10,7 g.

Znrodvrot:

o) Ol YNUIKES EEICDGELS TOV OVTIOPACEDY TOV TPYLATOTOLOVVTOL. (nov. 5,5)
I. Pb(NO3)2 + H2SO4—>»  PbSOs4 + HNO3

ii. Fe(NO3); + 3 NaOH—>  Fe(OH)s + 3 NaNOs

iii. Pb(NO3z)2 + 2 NaOH—> Pb(OH)2 + 2 NaNO3

iv. Pb(OH). + NaOH—>  NaPbO, + 2H.0

B) ta mol tov Pb(NO3)2 6ta 250 mL droidporos. (nov. 1,25)
avtidpaon i

MTr pbso, = 303

1 mot PbSO4 303 g

X=10,05mo¢ 15,15¢

1 mot Pb(NO3). 1 mot PbSO4

X=0,05 mot 0,05 mot

v) 0 6yKog Tov dreAvpatog H2SO4 2 M mov amanteitan yo tv nuatomoinon tov A. (nov. 1,25)
avtidpaon i

1mo{ Pb(NOs)2 1 mot H2SO4 2mo¢l 1000 mL

0,05 mot x=0,05 mo¢ 0,05 mot X=25mL

d) n poprakdéra Tov dtodvpatog tov Fe(NO3)s, (nov. 2)
avtidpaon ii:

Mr FeoH);= 107

1 mol Fe(NO3)3 1mot Fe(OH): n 107g

X=0,1 mo¢ 10,79

0,1 mot Fe(NO3)3 250 mL

X=0,4 mo( 1000 mL

C=0,4M



Epotnon 8

Opado LobnTodV TPayUaTOTOINGE TO O KAT® TELPALOTOL:

[eipapa 1: g doKIUAOTIKO GOANVA A TTOV TTEPLEiye 0TEPED YAMPLOVYO VATPLO TPOGHECHY LEPIKES GTOYOVES

mukvoy Belkod o&éoc.

Heipopo 2: oe dokipaotikd coinve B mov mepieiye oteped yAmprodyo appdvio mpoéchecav StdAvpa

vopo&ediov Tov vaTpiov Kot To BEppavay eAaPpA.

Meipapa 3: o dokpactikd cornva I mov mepieiye 2-3 mL HCLE npdcobecav éva pikpd koppdtt toviog

poyvnoiov.

o) No ypayete OLEG TIC TAPATNPNGELS TOL EKAVAY 01 LAONTESG KOTA TNV EKTEAECT] TV TO TAVE TEPAUATOV.
(nov. 3)

[eipapa 1: To yAwproHyo vaTplo SHAVETOL Kol TOPAYOVTOL OTHOL 0EPioV.

[eipapa 2: To yAwp1roHyo opU®VIO SIOADETAL KO TAPAYOVTOL ATUOL aepiov.

[eipapa 3: To HETAAAO SIOAVETOL KOL TOPAYOVTOL PLGOAIOES AYPOLOV aepiov

B) Na ypdwyete TIC OYETIKEG YNUIKES AVTIOPAGELS Y10 TV KAOE TEWPUUATIKY O100TKAGT0L. (nov. 5)
[eipapo 1: NaCl + H.SO4 — NaHSO4 + HC(

[eipapo 2: NH4CC+NaOH —_, NHz + NaCt + H.O

[eipopa 3: Mg + HCL —> MgCl2 + H>

v) i. No ypayete v mapatipnorn mov Oa ékavov ot uabntég, av TpoyUaTtonoidVIOS TAVTOXPOVA TIG

TEPORTIKEG dadkaoieg 1 ko 2, mAncialav 10 6TOMO TOL SOKIHAGTIKOV GOANVO A HE TO GTOMO TOL

dokiuaoTikod coinva B. (nov. 1)
Zympotileror AevKo VEQOG

Ii. Na ypayete tn ¥nuKn ovtidpacn Tov TpayHoToToleitat. (nov. 1)

NHs + HCt —> NH4C¢t



Epotyon 9
e kAewotod doyeio dykov 5 L eicdyovron 0,85 mol NO, 0,7 mol Clz xor 0,5 mol NOCKL. Awatnpovtag
otafepn ) Oeppokpacio otovg 0 °C, anokabictatat 1 ynukn 1woppomio:

2NO @ + Cla@ <~— 2NOCt AH >0

2V kataotaomn .ooppomiog 1 ovykévipwon tov NOCL eivar 0,12 M.

o) Zntovvtat: (nov. 6)

I. 1 6GVGTAON TOVL UIYHOTOG OTNV KATAGTOOT YNIKAG 1GOPPOTINS.
NO@G + Clag ~— 2NOCE (g 1L 0,12 mot

Apywé 0,85 mol 0,7 mot 0,5 mol oL x=0,6 mot
Avt/map 2y X 2y
X.1 0,85-2y 0,7y 0,5+2y 0,5 +2x=0,6 — x=0,05
Yvotaon 0,85-2.0,05  0,7-0,05 0,6
utypoatog 0,75 mol 0,65 mot 0,6 mo¢

ii. T0 aépro to omoio Bpicketar o€ mepicoela.
2 mot NO 1mot Cl2
0,85 mot x= 0,425 mo(

To Cl2 Bpiokeron o mepicoeta.

iii. n anddoon ¢ avtidpaonc.

I 0,85
2mol NO 2mot NOCE o= o= 06 = 0,71 Anbddoon : 71%

0,85 mot 0,85 mo¢

B) Na dnAooete mow enidopacn Ba £xovv oty mocodtnTa Tov NOCL (0wEAveTon, LEIMVETAL, TUPAUEVEL M
id1a) o1 o Katm peToforéc. No SikooAoyoeTe TANPOC TNV amdvinot oag uovo oto (iii). (nov. 4)
I. AbEnom g Beppokpacioc. AvEdvetat
ii. [TpocOnkn mocotTOG YA®piov. AvEdvetal
iii. Ammhacloopog Tov OyKov tov doyeiov. Meidvetat
Ene1om duthacidletal o oykog , 1) mieon HeudveTal, 1 1ooppomio. petotoniletat oto teptocdTepa Mol

aepiov dnradn aptotepd. H mosotnta tov NOCHE



Ep®tyon 10

A. To mo xdtm ddypappo delyverl T HETABOAN o€ GYECT HE TOV YPOVO TOV GLYKEVIPDCEWV TOV AePiwV

ovoldv A, B xou I' mov ovppetéyovv o pia avtidpaon kot Bpickoviol 6€ Katdotaon yNUknig 1coppomiog,

otoug 25 °C.

amoyt)

a) Tlown amd Tic o KéT® YNUIKES EEICMCEIS TAPIGTAVETOL GTO TLO TAVE® OL8yPOLLLLLDL,; (nov. 1)
LA *+ B — Tlo
A + 2B = 2
.2 + 2B ~— Ay
V.Ag + 2 ~— 2By

H ynuwn e&iowon i

B) Na avaeépetar dvo Adyoug e tovg omoiovg emPefordveTar 6Tt o1 O TAVE 0vGieg Ppiokovial ce

KATAGTOGT OLVALLKNG 100PPOTHOG. (nov. 2)

ZOVOTTAPYOLV OVTIOPAOVTO KOl TTPOIOVTO KOl Ol GLYKEVIPMOGELS OAMV HEVOLYV GTAOEPES

v) Na vroroyicete tnv Tiun g otabepds ymukng woppomiag, Kc. (nov. 2)
[r]2 _ (04)2 =10
 [A][B]2 C(04(02)2

B. Atlveton n o&edmtikn okdAo Tov al®Tov:

HNO:

10



a) Na vtohoyicete tov apBpd oEeidmaong Tov al®dTov o€ KAOE o amd TIC o TAVE YMNUIKES OVCIEC.
HNOs A.O=+5, NO2 AO=+4 NO A.O=+2 N2 A.O=0 NHz A.O=-3
(nov. 1,25)
B) Na ypdwyete mota amd T1g 0voieg eivat 1 To 0&EWMTIKN KOt o0l 1 IO avay®YiKT). No O1KoloAoyNnoeTe
TNV aEVINoY| GOG. (nov. 2)
ITwo o&ewmtikn etvar to  HNO3 yroti €xet o péyioto apdpo ofeidmong 1o almto, eved mo avoyytkn etvot

n NHsywri to alwto €xet to pkpdtepo aplfuo o&eidmong.

v) Na. GUTANPOGETE TOVG GLVTEAEGTEG TNG O KAT® 0EE000VAYOYIKNG avTidpaong: (nov. 1,75)

Cu + 4HNO3z —* Cu(NO3) + 2NO2. + 2H20

MEPOX I'" (Movadeg 20)
To Mépog I'” amoteheiton amd dvo (2) epotioeg (11 — 12). KaOe opOn amavinon Babporoysitar pe

0éka (10) povaodes. Na amavticete 6 0AES TIC EPWOTNOELS.

Epotnon 11
"Evog ymuikoc og po pappoxofropmyovio akolovdnce Ty mo KATo TEPALOTIKT] S10dOKOGI Yo Vo, VTOAOYIGEL

TNV ToGOTNTA TOV BeukoD GdNPOL GE oKD KOt VO, SIUMIGTOCEL OV 1) AvVaypaPOpeEVT 6To kovuTi mocdtnta 0,5

g avd dwokio givor n TparypoTikn.

»  Kovionoince o€ yovdi mévte diokio sidnpov. Metépepe 11 okdvn oe motnpt {Ecemg Kot T S1GAVCE GE
50 mL H2SO4 2 M. Metépepe 10 d1dAvpa (Sidivpa A) o€ kovikn elaAn tov 250 mL kot tpdchece
OTOGTAYUEVO VEPO HEXPL TEAKOV OYKOov 250 ML kot oynuatiotnke to odAvpa B. Metépepe e c1pmvio
25 mL tov dwuidparog B og kovikn erain tov 100 mL.

[Ipaypotonoince tpeig oykopetproels e dtdivpo KMnOg4 0,02 M.

»  Koatéypaye to amoTeAECUATO GTOV O KAT® TIVOKAL.

Oyxkopétpnon 1" Oykopétpnon 2" Oykopétpnon

TPOGUVOUTOAGLOV axpPeiag axpPeiog
Tehwn| évdedn 25,2 mL 40 mL 54,9 mL
Apykn €voedn 10 mL 25,2 mL 40 mL

11



[IpaypatomomOnie n mo Kato YUKy aviidopoon:

FeSOs + KMnOs + HSOs . Fex(SO4)z + MnSOs + KSOs + H20

o) No. GUUTANPMOCETE TOVE GUVTEAECTEG TG YMIKNG OVTIOPOOMG TOV TP LLALTOTONONKE. (nov. 1,75)

10FeSO4 + 2 KMnO4 + 8 HoSOs —> 5 Fex(S04)3 + 2 MnSOs + KoSO4 + 8 H20

B) Na vrohoyicete: (nov. 6,25)

I. TOV 16060Vapo OYKo Tov VIEPUOYYaVIKOD KaAiov, KMNOa.

_V1+V2
2

_14,8+14,9

V= > V=14,85 mL

\Y

ii. v mocdt 0. 6 Mole tov FeSO4 mov mepiéyovton ota 25 mL deAduatog B.
1000 mL 0,02 mot
14,85 mL x=2,97.10* mot

Ta 10 mol FeSOq 2 mot KMnOq
X=1,485. 10 mot 2,97.10* mot

iii. Ta ypoppdapio tov FeSO4 mov mepiéyovian og kabe dokio.

1,485.10° mot FeSO4 25 mL

X= 1,485. 10 mo( 250 mL

Mr Feso.= 152

1 mot FeSO4 152 g 5 dwokia 2,2572 ¢
1,485. 102 mot x=2,2572 g 18wkio  y=0459

v) T va popovv va dtatebovv otny ayopd ta dtokio Betkod G1dMPpov, TPETEL 1] TELPAUATIKY TN VO, UNV
éxet andxion = 0,025 g ava dwokio amd v avaypaedpevn Ty oto kovti. Na dnimoete av sivol
KaTdAANAL 1 Oyt T O1oKio Y10 KATOVAA®GOT, SIKOLOAOYDVTOG TANP®S TV OTAVINGT GO, (pov. 2)

Ta owokia eivor akaTAAANA Y10TL 1| TEWPAUATIKT T £YEL LEYOADTEPT OTOKAOT OO TO EMTPENTO OP10.

12



Epotyon 12

310 6Y0AKO gpyaoTnplo VIdpPyovV dH0 VdaTIKA dtaAduata A kot B, otovg 25 °C .
*  Awdvpa A: 250 mL NaOH 0,1 M.
*  Awdivpa B: 1000 mL CH3COOH pe tipun pH = 2,87.
Ta 000 SloADpATO AVapLTYVOOVTOL Kot TPOKOTTTEL OtdAvpa I
a) Na vroAoyioete: (nov. 8)

I. ™ popraxdtnta tov CH3COOH oo didivpa B.

H20
CHsCOOH === CHiCOO" + H"
C-x X X
k22 X2 c=BX2E2 ooy m
c K 1,8.10-5

ii. To pH tov daAdpartog I
1000 mL 0,1 mot¢ NaOH
250 mL x= 0,025 mo¢

CH3COOH + NaOH — CH3COONa + H20
Apywé 0,1 mol

ITpoort. 0,025 mot
Avt/mop -0,025 mot  -0,025 mot 0,025 mo¢
Tehdkd 0,075mot  ---—---- 0,025 mot 1250 mL
Co:= 0,06 M Cu=0,02M 1000 mL
— Co¢ v £ 0,06 1 i _
[H*]= Kogr:’M , [H*]=18.10° oos  [H1=54 10°M , pH=4,27.

B) Na mpoteivete mepapatikny pébodo pe v omoia Bo emPefordoete TV APAKTNPIGTIKN WOIOTNTO TOV
éxet o dStlopa I (nov. 2)

Noa pocBécovpe 610 dStdhvpa pkpr TocsdTNTA 16YVPOV 0&E0C N 1YVPNS PAong Kot vo petpnoovpe To pH
Tov dAvpatog pe éva mexdpetpo. To pH tov dtoddpatog dev Ba £xel asOn petafoin.
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TEAOX EEETAXHX

H AevBivrpra

AOnvé Ovovepiov
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