AYKEIO I'. TAAIQTH FrEPOZKHIOY 2XOAIKH XPONIA: 2016-2017

FPANTEZ NPOAIQri KEz EZETAZEIZ
MAIOY/IOYNIOY 2017

Tagn: B Aukeiou Huepopnvia: 02 /06 / 17
MdaBnua: XHMEIA KATEYOYNZHX Alqpkela e¢€Taong: 2,5 WPeG
OAHTIEZ:

(a) Na ypa@ete JOVO pe PTTAE peAGVI

(B) Atrayopeuetal n xprion d10pOwTIKOU UAIKOU

(y) To egetaoTikd dokipio atroTeAEiTal ATTO 7 OENIDES

() EmTpétTeTal n xprion o@payiouEVNG UTTOAOYIOTIKAG MNXAVAS

XPHZIMA AEAOMENA:

NEPIOAIKOZ MINAKAZ TON ZTOIXEION

1 2
H He
1 4
3 4 5 6 7 8 9 10
Li Be B C N 0] F Ne
7 9 11 | 12 | 14 | 16 19 20
11 | 12 13| 14 | 15 | 16 17 18
Na | Mg Al Si P S Cl Ar
23 | 24 27 | 28 | 31| 32 | 355 | 40

19 20 21 22 23 24 25 26 | 27 | 28 29 30 31 32 33 34 35 36

39 40 | 45 48 51 52 55 | 56 | 59 | 59 | 63,5 | 65 70 | 726 | 75 79 80 84

37 38 39 40 41 42 43 44 | 45 | 46 a7 48 49 50 51 52 53 54

Rb | Sr | Y Zr Nb | Mo | Tc |Ru|Rh |Pd|Ag |Cd | In | Sn | Sb | Te I Xe
855 | 88 | 89 | 91 93 96 | [99] | 101 | 103 | 106 | 108 | 112 | 115 | 119 | 122 | 127 | 127 | 131

55 | 56 | 57 | 72 73 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 85 86
Cs |Ba | La | Hf Ta W |Re|Os | Ir | Pt |Au|Hg | Tl |Pb | Bi| Po | At | Rn
133 | 137 | 139 | 178.5| 181 | 184 | 186 | 190 | 192 | 195 | 197 | 201 | 204 | 207 | 209 | [209] | [210] | [222]

87 | 88 | 89 | 104 | 105 | 106
Fr | Ra | Ac | Ung | Unp | Unh
[223] | 226 | 227 | [261] | [262] | [263]

2TAGEPEZ HAEKTPOAYTIKH2 AIAZTAZHZ:

Kchzscoon = Knnz = 1,8x10°




MEPOZ A": EpwTtiiceigc1 -4

Na atravTioeTe o€ OAEG TIG EPWTNOEIG 1 - 4.
Kda0e opOn amravrnon BabpoAoyeital pe 5 povadeg (cuvolo 20 povadeg).

Epwtnon 1
(a) Na ypdayete oo TETPAdIO 0AG TOV apIBud TNG KABE avTidpaong TTou akoAoubBei kal va
TNV XOPAKTNPIOETE WG EWBEPUN 1) EVOOBEPUN.

1lai. 2H20 ——» 2H2 + O2 AH =+ 572 KJ
laii. C + H2O % 5, CO + H2
1aiii. H2 + Clz —» 2HCI AH =-184 KJ (pov. 3x1)

(B) Na ekppdoete TNV akOAoudn dnAwaon utré popen BepuoxnMIkng e€icwaong.

Yoartiké didAupa udpoteidiou Tou PBapiou, Ba(OH)2, avrmidpd pe udaTikd OliGAUPQ
udpoxAwpikou o&éog,HCI. H avtidpaon eAeuBepwvel BepudTnTa ion pe 57,1 KJ yia kabe
mol HCI tTou avTidpa.

(pov. 2)

Epwtnon 2
AiveTtal n 1o KATw au@idpoun avtidpacn 1ou atmodideTal atrd T BepuoxnNUIKA €icwon:

N2(g) +3H2(9)

Na dnAwoeTe (XWpPIic €EnyNoeIg) av auaveTal, HEIVETal, i dev HETABAAAETaI n atTédoon
TNG TTI0 TTAvw avTidpaong, OTav Yivouv ol TTI0 KATW PETABOAEG:

2NH3(g) AH<0

(a) Ad&non Tng Bepuokpaaiag

(B) Meiwon Tng TTiEoNg e augnon Tou Gykou Tou doxeiou
(y) Au&énon TG ouykévipwong Tou N2

(6) Xprjon kataAuTtn

(€) Meiwon TNG ouyKEVTPWONG TNG AUPWVIOG (bov. 5x1)

Epwtnon 3

(a) Na ypdyeTe TT01EG OTTO TIG TTIO KATW PETATPOTTEG AVAPEPOVTAI O€ 0&gidwon
Kal TTOIEG OE avaywyh.
I. Na —* Na*

il. HY —* H:
ii. MnOs- —* MnO2 (Mov. 3x1)

(B) Na ava@épeTte TO OEEIDWTIKO KAl TO AVAYWYIKO CWHA OTNV TTI0 KATW
ogeidoavaywyikn avtidpaon: MnOz2 + HCI —* MnCl2 + Cl2 + H20
(Mov. 2x1)



Epwtnon 4
Na OUUTTANPWOETE TIG TTIO KATW XNMIKES AvTIOPAOEIG:

Ca(OH)2 + HCI —
Mg + ap H2SO4—>
Cu + ap.HNOs —
NH4Cl + NaOH ——

BaClz + H2SO4 —> (uov. 5x1)

MEPOX B": Epwtioeig 5-10
Na amravriioete o€ OAEG TIG epwTNOEIS 5 - 10. KaBe opB amrdvrnon BaduoAoyeital
ME 10 povadeg (ouvoAo 60 povadeg).

EpwTtnon 5
A. Zg 250 mL atrooTtayuévo vepo diaAuovtal TARpwe 1,121 (K.Z.) aéplag aupwyviag, NHs,

XWwpig va petaBdaArAetal o éykog. Na uttoAoyioeTe:

(a) Tn popiakdTNTa TOU dloAUPaTOG NH3 TTOU TTAPACKEUAOTNKE
(pov. 2)

(B) To pH TOU dlOAUPOTOG (Hov. 2)

(y) Na egnynoete TTwg Ba etTnpeacTei To pH diaAupaTog, av BepuavOei o avolkTd doxeEio.
(Mov.1)

B. Na ypdwete o1o TETPABIO 0OG TOV apIBu6 TNG KABE TTPOTACNG TTOU KOAOUBET Kail diTTAa
TO YpAupa Z A To A avaAoya pe To av n mpdtacn gival cwoTA 1) AdvBaouévn.

5Bi. Otav 10 dAag NaNO:2 diaAuBei 010 vepd, 010 diIGAUPA TTOU Ba TTPOKUWEI IOXUEI N

oxéon: [H*] = [OH].
5B ii. KaBwg augaverai 10 pH, eAartwveral n [HY].

5B iii. Otav o€ didAupa NH3 diaAucoupe pikpry TTooétnTa NH4Cl, To pH augdveral.

5B iv.To pH diaAUuatog KNOs gival pikpotepo atod 1o pH diaAUuatog NH4NOs idiag
OUYKEVTPWONG.

5B v. To pH diaAuparog HCI Ba peiwdei, av o auto TTpooTeBE ATTOOTAYUEVO VEPO.

(pov. 5x1)



Epwtnon 6
Na ypdyete Tn XnNUIKA avtidpacon (I0VTIKA HOP@r]) TTOU TTPAYUATOTTOIEITAI, KOBWGS Kal TNV
TTAPATAPENON TTOU Ba KAVETE OTA TTIO KATW ATTAd TTEIPANATA: (MOV.5x2)

(a) Ze dokinaoTIKO cwAAva TTou TTEPIEXEl 2-3 ML didAupa AgNOs TTpooTiBevTal oTayOVES
dlaAupuartog HCI.

(B) e didAupa Fe(NO3)2 TtrpooTiBevral otayoveg diaAuparog NaOH.

(y) Z& dokipyaoTIKO owArva TTou TTepIEXEl Aiyo oTeped Na2COs, rpooTiBevTal 2-3 mL HCI.

(©) Ze dokipaaTIKO cwArva TTou TrepIEXEl diaAupa HCI TrpooTiBeTal koppaTdki Tailviag Mg.

(€) Ze pikpn TTOooéTNTA OTEPEOU Pb(OH)2 trpooTiBetal Trepicoeia diaAupartog KOH.

Epwtnon 7
A. Evag pabntig mpokeital va rapackeudoel 250mL didAupa NaOH 2M.

(a) Na utrohoyioeTe Ta ypapudpia otepeot NaOH 1Tou Ba xpeiaoTouV yia TNV TTAPACKEUR

TOU OIOAUPATOG. (pov.2)
(B) Na TrepiypdwTe TNV TTopeia TTou Ba akoAouBroel o PaBNTAG, ava@EPOVTAS Kal TA
Opyava TTou Ba XPnNOIKOTTOINCEL. (pov.2)
(y) Na utroAoyioete Tov 6yko (mL) Tou Trapatmdvw diaAUuatog Tou Ba XpNOIKOTTOINCEl
yla va rapaockeudoel 200mL diaAuparog NaOH 0,1M. (pov.2)

B. Ta aépia X kair W utmmropouv va TTapacKeUaoTouV HE TIG TTIO KATW avTIOPACEIG:
e To aépio X pe BEpuavon xAwplouxou auuwviou pe dlGAupa udpoteldiou Tou
vartpiou.
e To aépio W ue emidpaon TTUKVOU Kal BeppoU dIOAUPATOG BEITkKoU 0gEog TTAvw o€
piviopyata Cu.

(a) Na avagépete tTola givar Ta agpia X kai V. (bov. 2x1)
(B) Na ypawete Evav TpOTTO avixveuong yia To KABE agplo. (pov. 2x1)
EpwTtnon 8

A. Zg doxeio dykou 2 L totroBetriBnkav 4 mol N2 kai 10 mol Hz . Metd Tnv atrokatdoTaon
NG XNUIKAG 1IcoppoTriag, N2 + 3Hzg *= 2NH3(), BpéOnkav ato piyua 6 mol NHs.
Na uttoAoyioToUV:

(a) H otaBepd xnUIKAG 1I00ppOTTiOG. (bov.3)
(B) H atrédoon Tng avtidpaong. (pov.2)

B. Zt¢ éva doxeio TrpayyaroTtoisital n 1coppotia A + B = T. Ta avnidpwvTa

€XOUV KOKKIVO XPWHa, EVW TO TTPoIdV gival dxpwpuo. Otav n Bepuokpacia oTo 1o TTévw
ouoTnua augnBei, TTaparnpeital TGon ammoxpwpaTiopou. Na dnAwaoeTe av n avtidpaon
gival evdoBepun A e€wBepn, divovrag TNV KATAAANAN £€fynon. (pov.2)



r.
(a) Na xapakTnpioEeTe TIG TTI0 KATW XNMIKEG OUCIEG WG 0&Ea 1) WG BATEIG, CUUNPWVA PE TN
Bewpia Twv Bronsted—Lowry. (uov.2)

i. NH3 ii. HBr iii. OH- iv. NO3-
(B) MNa k&Be pia atrd TIG AKOAOUBEG XNUIKES ECICWOEIG KAI YIA TNV KATEUBUVOT TTOU OEiXVEl
TO BEAOG, VO ONPEIWOETE TTOI0 OUTIia dpa WG 0¢U Kal Trola gival n ouluyng PAon TNG, Katd
Bronsted—Lowry. (uov.1)

i. H20 + COs> —» OH + HCOsz

ii. NHsa" + HHO — NHs + H30O*

Epwtnon 9

A.

(a) Na ypdyere TNV KATAVOMPN TwV NAeKTpoviwv o€ Tpoxlokd (1s2s....., KAl ME
TETPAYWVAKIAQ) yia TO dTouo Tou Ca Kail To 16V Tou Mg?*, (pov. 2x1)

(B) Na ypdweTe TIG TIUEG TWV 4 KBAVTIKWY ApPIBUWYV TTOU XOaPaKTNPI(oUV TO NAEKTPOVIO
TTOU BpioKETAI OTO TPOXIOKO 3Px /r

(pov. 2)
B Aivetal 010 dITTAQVO OXNUA TO EVEPYEIOKO 4
SIdypapua TNG o KATW XNMIKAG £¢icwong: Mg + % O: (q)
avTIdpwWVTa
Mg + % Oz (@) —> MgOu = i
N4
(a) Na xapaktnpioete TNV avridpaon (evdooBepun / ewlepun). 3
(bov.l) E
(B) Na ouykpiveTe Kal va OXOAMIGOETE Tn 0TABEPOTNTA § 1 MgOg
TWV AVTIOPWVTWYV KAl TwV TTPOIOVTWY TNG. (hov.1+15) > TPoIoV

Mopeia avTtidpaonc

. Aivetal n Bgppoxnuikn e€iocwon kauong Tou peBaviou, CHa
CHag) + 202 —>»CO2g +2H20¢0 AH =-890KJ

Na uttoAoyioeTte TN BepudTNTA TTOU EAEUBEPWIVETAI KATA TNV KAUON 8 YpaUPapiwy
peBaviou. (pov.2,5)

A 4



EpwTtnon 10

A.
(a) Na utroAoyioete 10 pH dioAupaTtog Ba(OH)2 0,05 M. (pov. 2)
(B) Na uttoAoyioete Tn ouykévipwon (mol/L) diaAupdTog CH3COOH pe pH = 2,87.

(bov. 2)
B.
(a) Na xapaktnpioete Ta M0 KATW Olo0AUpaTa aAdTWwY wg 6&Iva, aAKaAIKa ) oudETepa:
BaClz, NaCN, (NH4)2S0Os4, CH3COONHz4 (pov. 4x0,5)
(B) Na ypaweTte TnVv avrtidpaon udpoAuong Tou ahatog NaCN. (pov.1)

. 'Eva amd 1a meipduaTa Tou Tpayuarorroiénkav otnv B Aukeiou, agopouoe Thv
emidopaon OlaAuparog HCI oe koppdt weudapyupou Zn. H avridpaocn T1T0U
TTIPAYMATOTTOINBNKE OTO TrEipapa auté Atav: Zn + HCI — ZnCl2 + H:2
Aedopuévou 6T oTNnV avTidpaon auTh N Xprion KataAutn dgv eTTnEedadel Tnv TaxuTnTa, va
QVOQEPETE TPEIS AANOUG TTAPAYOVTEG TTOU Ba puTTopolcav va augrioouv TV TaxutnTa
TNG avTidpaong auTig. (pov. 3)

MEPOZ I'': Epwtioeig 11-12
Na amravrioere Kai TIG 800 epwTtnoelg 11-12.
Kda0s opOn amravrnon BaBuoAoyeital pe 10 povadeg (cuvoAo 20 povddeg).

Epwtnon 11
A. O cidnpog cival oToIXEIO aTTAPAITNTO OTOV AVOPWTTIVO OPYAVIOUO. € TTEPITITWON

QVETTAPKEIAG TOU XopnyouvTtal OIoKia oTa oTtroia TrepiExetal ahag FeSO4. MNa Tov
TTPOCBIOPICPO TNG TTOCOTNTAG TOU O10MPoU ¢ TETola dIoKia akoAouBrBnke n Mo KATw
dladikaaoia:

Mévte diokia o10rpou diaAuBnkav o€ TToTAPI (€0cwg pe H20 Kal 0Tn ouvEéxela To dIGAUPQ
TTOU TTPOEKUYE METAPEPONKE O€ OYKOMETPIKN Twv 250 mL kal apaiwbnke PEXPI TN
xapayr. 25mL atmd 1o didAupa autd oykopeTpndnkav pe didhupa KMnO4 0,01M oTtnv
TTapoucia  dloAupatog H2SOa. MNa tnv oykouétpnon katavoAwenkav 15,70 mL
dlaAupaTog KMnOa.

(a) Na uttohoyioete Ta ypappdpia Tou FeSO4 1TOU TTEPIEXOVTAI O KABE DIOKIO.  (uov. 6)

(B) Na trpoodiopiceTe 1O €i60G TOU CPAAUATOG TTOU Ba TTPOKUWEI GTNV TTEPITITWON TTOU N
o&ivion Tou TTePIBAAAOVTOG Yivel pe Tn xprion diaAupatog HNOs. (Mov. 2)

B. ‘Evac BonBo6¢ xnuikou epyactnpiou, eToipalovrag KATTOIO TTEIPAPATIKY €pyaaia,
¢BaAe xwplotad o dUo PIaAec apaid didAupa HCl kal apaid didAupa H2SO4. =€xaoe
OMWG VA ONUEIWOElI o€ KABE QIAAN TO TTEPIEXOUEVO TNG, UE ATTOTEAECUA VO NV UTTOPEI
va dlakpivel o€ TTola QIAAN BpIoKoTav To KABE dIGAUNA, apou eival Kal Ta dUo dxpwua
uypd. Na Ttrporteivete éva avtidpaoTrplo YE TO OTIoi0 Ba ptTopouce o Ponbog va
eCakpIBwaoel TO TTEPIEXOPEVO TNG KABE QIAANG, avagpEépovTag Kal TRV TTapaTApnon HE
Bdon Tnv otToia Ba Ta dIAKPIVEL. (Mov. 2)



EpwTtnon 12
A

2€ Xg KPAUOTOG XOAKOU Kal Weudapyupou TTpooTiBeTal repicocia diaAupatog HCI. H
avTtidpaon eival TTARpNG Kai TrapayovTtal 4,48L aépiou A (o€ K.Z). lon péla atroé 1o kpdua
BepudvOnke pe Trepicoeia apaiou  dlaAupatog HNOs kalr  d1aAuBnke  TTANPWG,
eAeuBepwvovTag 6,721 aépiou B (o€ K.%).

(a) Na ypAyeTe TIG XNUIKEG ECI0WOEIG TWV AVTIOPACEWYV TTOU TTPAYUATOTTOIOUVTAI.
(bov. 1,5)

(B) Na utrohoyioeTe TNV eKAToOTIAIa KATA HAla cuoTaon Tou Kpdparog Cu-Zn. (pov. 4,5)
B.
10 ml diaAUpaTog appwviag NHsz 0,15M oykopetpouvtal pe didAupa HCI 0,1M, otroTe

katavaAwvovTal 15 mL dloAUpaTog 0&€og. Na atTaviioEeTeE OTA TTIO KATW:

(a) Na utroAoyiceTe TO0 pH TOU SIGAUUATOG OTNV KWVIKA QIGAN JETA TNV TTpooBrikn 5 mL
dlaAuparog HCI. (pov. 2)

(B) MNa Tnv avayvwpion Tou TEAIKOU CNUEIOU TNG OYKOPETPNONG XPNOIUOTIOINONKE £vag
a1Td TOUG TTI0 KATW OEIKTEG:

2T00epd Xpwpua O€ikTn
A€ikTNG dlaoTaong pH<ZovN Zéovn OH>Z0vN
EKTPOTING EKTPOTTNG EKTPOTING
A Ks=10"% KOKKIVO TTOPTOKOAI KiTpIvo
B Ks= 10" axpwuo pol KOKKIVO

Na €gnynoete 1oI0¢ ATTO TOUG TTIO TTAVW OEIKTEG €ival O KATAAANAOGTEPOG yia Tnv
avayvwplon Tou TEAIKOU onueiou TNG TTI0 TTAVW OYKOPETPNONG. Na avagEPETE TN
XPwHMaTIKA aAAayr TTou Ba TTapaTtnenOei oTto TEAIKO onpeio. (pov. 1,5)

(y) H mTpoxoida 1Tou XpnoIoTToInenKe yia TNV OyKOUETPNON auTr) &V TTPOETOINACTNKE
KAaTtaAANAQ, dnAadr dev EeTTAUBNKE OUTE PE QTTOOTAYMEVO vEPO OAAG OUTE KAl UE TO
O1dAupa Tou HCI 0,1M. Aedopévou OTI n TTPOX0ida auTh €ixe XpnoihoTtroinOei
TTPoNYoUupévwg Kal ATav Bpeypévn pe didGAupa HCI 0,2M, va e¢nynoete mwg Ba

ETTNPEACTEI TO ATTOTEAECUA TNG OYKOUETPNONG. (pov. 0,5)
H EIZHTHTPIA H ZYNTONIZTPIA O AIEYOYNTHZ
Mewpyia Magitn Kovtou ‘EAeva Koulapidn MNwpyog XpuoooTouou
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