AYKEIO NAPAAIMNIOY 2XOAIKH XPONIA: 2017-2018

PANTEZ NPOAIQIIKES EZETAZEIZ MAIOY-IOYNIOY 2018

TAZH: B’ HMEPOMHNIA: 29 /05 /2018
MAOHMA: Xnueia AIAPKEIA EZETAZHZ: 2:30 wpeg
BAOMO2: ... /100 ... /20 QPA: 8:00-10:30
OAOYPAPWG: ..ot Ynoypadn kadnyntij: ...............
‘OVOLA LAONTA/TPLOG: ..ottt et v e ereaeana TUApA: ..... Ap.: ........
0dnyieg:

o) Erutpénetal n xprion pn mpoypoppati{OMeEVNG UTIOAOYLOTIKNG NXOVNG TIou GEPEL TN
odpayida Tou oyoAeiouv.

B) Na ypadete pe HeAAVL UTTAE.
y) Aev emutpénetal n xprion dtopBwtikol uypoU 1 SLopBWTLKAG TaLviag.
8) Na cuppopdwveote MpoOupA HE TIC 0SNYLEC TWV ETLTNPNTWV.

€) H AOAIEYZH TIMQPEITAI AYZTHPA

To e€eTaoTikO Sokiplo anoteAeital ano tpia pwépn, to MEPOZ A’, MEPOZ B’ kot to MEPOZ I’

To e&etaotiko Sokiplo anoteAeital anod dskaéfL (16) osAideq.

Xpnowo dsdouéva

IXETIKEC atoukég paleg: H=1, C=12, N=14, 0=16, Na=23, S=32, C¢=35,5, K=39, Fe=56

KcHscooH=1,8.10, KnH3=1,8.10, KHNO,=7,1.107*

paupopoplokoc oykoc: Vm=22,4 L




In MEPIOCAIKOZX NINAKAXZ VIIIA
1 2
H He
1 |IIa I, IV, V. VI, VII,| a
3 4 5 6 7 8 9 10
Li Be B C N (8] F Ne
7 9 11 12 14 16 19 20
11 12 13 14 15 16 17 18
Na | Mg A€ | Si P S ce | Ar
23 24 27 28 31 32 35,5 40
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca | Sc Ti \" Cr |[Mn | Fe | Co | Ni [Cu | Zn | Ga | Ge | As | Se | Br | Kr
39 40 45 48 51 52 55 56 59 59 63,5 65 70 72,6 75 79 80 84
37 38 39 40 41 42 43 44 45 46 47 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
85,5 88 89 91 93 96 [98] 101 103 105.4 108 112 115 119 122 128 127 131
55 s6 [*s7-71| 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba |Aav@a| Hf | Ta W | Re | Os Ir Pt | Au | Hg | T | Pb Bi Po | At | Rn
133 | 137 |videc|1785| 181 | 184 | 186 | 190 | 192 | 195 | 197 | 201 | 204 | 207 | 209 | [209] | [210] | [222]
87 88 #89-103]| 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra |[Axuwi| Rf | Db | Sg | Bh | Hs [ Mt | Ds | Rg | Cn | Nh | FE | Mc | Lv | Ts | Og
1223] | [226] | 8e¢ | [261] | [262] | [263] | [262] | [265] | [266] | [281] | [272] | [285] | [286] | [289] | [289] | [293] | [294] | [294]
*57 | ss8 59 60 61 62 63 64 65 66 67 68 69 70 71
AavBavieg:| La Ce Pr Nd | Pm | Sm | Eu Gd | Th Dy | Ho Er | Tm | Yb Lu
139 140 141 144 [145] 150 152 157 159 162,5 165 167 169 173 175
# 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Axkuviseg:| Ac | Th | Pa u Np | Pu |Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
[227] 232 231 238 [237] | [244] | [243] | [247] | [247] | [251] | [252] | [257] | [258] | [259] | [260]

MEPOZ A’: Epwtiosig 1-4. Na anavtrioete o€ OAEG TIC EpWTNOELG. KaBs opOr) kot mARpNG

andvtnon Badpoloyeital pue 5/100 povasdeg.

Epwtnon 1

(o) H MapBa BéAet va mapaockeudost 200 mL StaAU patog avBpakikou vatpiou (NazCOs)
poplakotntag 0,2 M. Na urtoAoyioete mooca ypappdpla otepeol Na,COs mpénel va {uyioel,
(2,5p)

wote va ptiaget to Stahupa auTo.




(v) Na urtoAoyloete tn poplakotnta tou SLaAUpatog mou Ba mpokUPEL, av OTo TILo TAVW

Stadhupa mpooteBolv 300 mL vepo. (1,5n)
Epwtnon 2
A. Aivovtat ta dtaypdappata | kot ll:
Avnidpuvta
MpoidvTa
AvTiDpuwvTa Mpoidvia
Mopeia TNg avTidpaonc Mopeia Tng avTidpaong

Adypappa I Aldypappa I1

(a) Na ypayete:
. TTIOLO ATIO TA IO TTAVW Slaypappata avadeépetal oe e€wbepun aviidbpaon. (1p)

1. TLOLO QTTO TA TLO TTAVW Slaypappata Ba pmopoloe va ekdpAalel TNV TILO KATW BgppoXNULKN
eflowon: (1p)
Na(g) + 2Ha(g) > N2Ha(g) AH=+50,6 KJ

B. Aivetaln Beppoxnuikn e€lowon:

CHa(g) + 202(g) - CO2(g) + 2H20(2) AH =-890 kJ
I. Not oUYKPLVETE TN 0TABEPOTNTA TWV AVTLOPWVTWVY Kol TwV MPOoiovIwyv. Na SIKoiLloAoynoeTe
TNV amavinor oag. (1,5u)
Il. Na urtoAoyioete To Moo BepudTnTag Tou eKAUETAL, KATA TV Kavon 8 g CHa. (1,5u)



Epwtnon 3

(o) Na ypayete tov oplopd Twv ofEwv katd Bronsted-Lowry. (1)
(B) Na. GUUITANPWOETE TOV TILO KATW TILVOIKAL: (2p)
(o13V] Zuluyng Baon Baon ZuluyEg o&L
HNO2 NO3~
NHa4* HSO4~

(v) Na e€nynoete tov apudoAuTiko xapaktipa tou H20 pe avadopd otnv Lo KATW
avtidpaon ovtiopou. (2n)
H20 + H2 0 ——=— H30* + OH-

Epwtnon 4

A. Na urtoAoyioete Tov aplBuo ofeidwaong tou pwodoOPoU OTIC TILO KATW XN ULKEG EVWOELG:
(1) PCt3 (n) PH3 (1) K3PO4 (1v) P20s (2p)

B. Alvetal n Lo katw ofsldoavaywylkn avtidpaon:

P + HNO3s + H20 - H3POs + NO

I. Na BpeitTe TOUG OUVTEAEOTEG TNG TTIO TTAVW aVTiIOPAoNG, BEIXVOVTAG AVAAUTIKA TOV TPOTTO

TTOU EPYOOTAKATE. (2u)
i. Na ypdyeTe TOV XNMIKO TUTTO TOU OEEIBWTIKOU KAl TOU avaywyIKoU CWHPATOG. Q)
OZCEIBWTIKO GWHO: ..
AVAYWYIKO GUHOE «.neneeeieieieaiaeeaeeaeeenans



MEPOZ B’: Epwtnoelg 5-10. Na anavtroete o€ OAEG TIG EpwTNOoeLg. KOs opO Kat MARPNG
anavtnon Badpoloyeital pe 10/100 povadeg.

Epwtnon 5

A. ZTnV Mo KATw nelpapatiky Siatagn mapouvotdaletal n LEAETN TNG LETPNONG TNG TAXUTNTAG
NG avtidpaong PeTaly neplooelag okovng payvnaoiou (Mg) kat 50 mL StaAvpatog
vSpoxAwpLkou o€og (HCL) 2 M cluudwva pe TV avtibpaon:

Mg + 2HC/ - MgCl2 + H2
- T

_l-'-i:“;-l u ]]
!

Zopwyya cuMoyrg aspiwv

(a) Na ypapete dU0 (2) TpOMOUG HE TOUG OMOLOUG UTMOPELTE VAL LELWOETE TNV TAXUTNTA TNC
avtidpaong mapaywyng agpiov Ha. (1p)

(B) Na oxeblaoete KATA MPOCEYYLON TNV KOUTTUAN TNG METABOAAG TNG CUYKEVTPWONG TOU
uSpoyodVOoU WE TTPOG TN HETABOAN TOU XpoOVoUu. (1)

(v) Na e€nynoete ylati n mpooBnikn kataAAnAou KataAutn Ba au€naoetl tTnv TaxuTNTA TG
IO TTAVW avtidpaonc. (1)

B. Na dnAwoete av sivat opBn 1 AavBaouévn n akoloubn npotaon. Na StkaloAoyroete TNV
anavinon oag.

H taxutnta ¢ aviidpaong: 2NO2 (g) = N204(g) audvetal, Otav HELWVETAL O OYKOG
Tou doxelou, o otabepn Bepuokpaocia. (2p)



I. Alvovtal ta 1o Katw {evyn oucLwv:

(o) KCL(s) kat K2S04(s)

(B) Ba(NO3)2(aq) kat AgNO3(aq)

MNa kabe mepintwon:

i. Namporteivete éva avtidpaotniplo, Stadpopetikod o kaBe levyog, yia va SLaKpiveTe TIg
ouoieg.

ii. Na avadEpete TIC mapaTnproELg, otic onoieg Ba Baoloteite yia tn Slakplon.

iii. Na ypAWPETE TIG XNULKEG EELOWOELG TIOU TIPAYHLATOTOLOUVTAL JE TO avTtidpaotrplo ou Ba
npoteivete. Mo 00eg SV MPAYUATOTOLOUVTAL, VA TO aVadEPETE.

(o) KC(s) ko K2S04(s) (2,5u)
AVTIOPOOTHPLO: woveerecreceeireerrerreereeeeere et e sreesservensens

TTOUDOTIDIIOELG: vuvevverereeueseuesteseeesesusestesesesesessessesers et sassessesersase sessessesersase sessessessrsasesessssesersssensessnsanessenes

(B) Ba(NO3)2(aq) kat AgNO3(aq) (2,5u)
AVTIOPOAOTAPLO: oot eveaaer et eer s e e ene s

TTOLDOTIIPIIOELG: wuveueineeeeeeeeteeteereeteetestesteste e e aes et aessesaesaesss st sassasaaeeaeebeebeebeste see s ssnsnnsssessessessesse et st saennens

Epwtnon 6

A. Na umtoloyioete to pH Twv 1o KATW USATIKWY SLOAU LATWV:
(a) Ba(OH)2 0,05 M. (1)



B. AwoBétoupe éva udatiko dtahupa A1, oykou 1 L mou mepiéxet NH3 cuykévtpwong 0,1 M.
(a) Na ypapete T xnuikn e€lowon tou Lovtiopou tng NH3 oto vepo. (1)

(v) No urtoAoyioete to pH tou StaAUpatog mou Ba npokU el otav o 500 mL StadUpatog Al
npooteBouv 10 mL dtadvpartog udpoxAwpikou o&gog (HCL) mepiektikdtnTag 10,95 % katd
oyko (w/v). (5p)

Epwtnon 7

A. Na dnAwoete av sival opB€g i AavBaoUEVEG OL TTILo KATwW TtpoTtdosls. Na SikaloAoyrnoeste
TG ATAVTHOELG 0aG.

() e ubaTIkO SLaAU pa vitpwdoug of€og (HNO,) mepléxovtat povo wovta H* kat NO,~.  (2p)



(B) To tiyua xAwptovxou vatpiou, NaCl, mapouotalel NAEKTPLKH AyWYLLOTATA, EVW TO

myua udpodBopiou, HF, Sev mapouactaletl NAEKTPLKN aywyLLOTNTA. (2p)

i
V , vl
IxXApa A IxAmna B
Na ypaete mwg cupPoAilovtal Ta TpoxLlakd mou Sgixvouv Ta o MAVW CXHUOTO. (1p)
IXAMOL AL ot r e
IXAMO B ottt et et

(B) Aivetal to dtopo tou muptLtiou 14Si.

I. Nt ypQETE MWG KATOVEUOVTAL LE BAOTN TOUG KOVOVEG NAEKTPOVLIOKAG SOUNONG T
NAEKTPOVLO TOU ATOLLOU TOU TTUPLTLOU. (1p)



(Y) Na ypaete nwg katavépovtat pe BAon Toug Kavoveg nAektpoviaknig ounong ta 25
(2n)

NAEKTPOVLA OTO ATOWO TOU payyaviou (25Mn).

Epwtnon 8

A. Ztov muo katw Tivaka Sivovtal mAnpodopieg yia toug deikteg HAA, HAB kat HAT ot omoiot

elvat aoBevn) ogea.

Asgiktng pK& Xpwpa popiwv Xpwpa avioviwy - A-
HAA 3,92 Kokkivo Kitpwvo
HAB 6,85 Kokkwvo MrAe
HAr 11,96 Axpwuo lwbeg

(o) Me avadopa otnv avtidpaon tovtiopol tou Seiktn HAA va e€nynoete ylati o Seiktng
HAA 6tav npooteBet oe StdAupa ubpogeldiou Tou vatpiou €xeL KiTpLvo XpwHa. (2p)

(v) Noa e€nynoete ylati o deiktng HAT bev eival KataAANAog yLa Tov mTpocdLopLoUO Tou
TeAkoU onpeiou kata tnv oykopétpnon 20 mL StaAvpatog NH3 0,1 M amnd StaAluvpa HCY
(1n)

0,1 M.



B. H OAya nmapaockevaoe €va Stahupa FeSO4 StaAvovtag 12,16 g o€ vepO KAl TO ApOiwoE
pEXPL Oykou 200 mL omdte oxnuatioe To Stalupa A. 2tn cuvéxela 30 mL tou StaAvpatog A
oykopeTprnOnkav pe pétpo StaAupa KMn0O4 0,2 M ofviopévo pe H2S0a4.

(o) Na Bpeite tn poplakotnta Tou StaAlpatog A. (1,5n)

(B) 1. Na ypapete tn xnuikn avtidpaon tou FeSO4 pe to ofviopévo dtaAuvpa KMnOa.

Il. No Bpeite TOUG CUVTEAEOTEG TNG AVTLIOPOONC XPNOLULOTIOLWVTOG T LEB0SO TNG
HeTaBoANG Twv aplBuwy ofeidbwonc. (2p)

(v) Na urtoAoyioete Tov 6yko tou dtaAUpatog KMnO4 mou amalttfnkKe yLo Tnv mo mavw
OyKOMETPNON. (3u)

10



Epwtnon 9

H appwvia (NH3) mapaokevaletal cUpdwva Pe TNV 1o KATw apdidpoun avtidpaon:
3H2(g) + N2(g) 2NH3(g) AH = —22 kcal
Ye Soxeio oykou 8 L, og Bepuokpacia 61, elodayovral 5 mol N2 kat 11 mol H2.
H avtiépaon mpaypatonoleital pe anodoon o€ appuwvia 82%.
(o) Na urtoAoyioete Tig moootnteg (o€ mol) 6Awv Twv agplwv otn XN ULKN Lloopporia. (5p)

(2w)

(v) Av n Beppokpacio Tou plypatog loopporiag yivel 82, omou 02 > 01, nwg Oa petaBAnbein
T NG Ke; Na SIkaloAoyr|o€Te TNV anmavinor] oagc. (1,5n)



(6) Na ypapete nwc Ba petafAnOel n moooTNTA TNE APUWVIOG, AV AUENCOUE TOV OYKO TOU
doxelou, xwplig va petapalouvpe tn Beppokpacia. Na SikatoAoyroete e Alya Adyla thv
andvnon oag. (1,5u)

Epwtnon 10

A. No. SnAWOETE yLa TG TILO KATW TIPOTACELG av eival opBEg N AavOaopévec. Na
SkaloAoyroete MARPWE TLG ATIOVTAOELG OA.

(a) Tatnvavtidpaon [Cu(H20)4)?" + C&L - ———— [Cu(Cl)4]* + H,0

lraAadlo TPACLVO
n mpooOnkn UkpAG moootnTag xAwpLouxou vatpiou (NaCl) Ba obnynoeL otnv emkpAatnon
TOU TPAGCLVOU XPWHATOG. (1,5n)

(B) 2t oykopeTproelg ofelboavaywyng UE OEELOWTLKO CWHA TO UTIEPLOYYOVLKO KAALO, SV
pmopetl va xpnotuornonBel to vitpkd ofw (HNO3) yia tnv oivion tou SLaAl patog. (2p)

B. Alvetat udatiko dtaAupa oftkou vatpiou (CH3COONa) (2,5u1)
I. Na ypdaete tnv avtibpaon nAektpoAuTikng dtdotaong tou CH3COONa.

. Na dnAwoete av to alag CH3COONa sivat 6€wvo, Baactko r oudétepo.

12



. Na ypayete tt 6a cupPei oto pH (Ba avénbei, Oa pewwbei f Ba mapapeivel apetaBAnto)
OTLG TIEPUTTWOELG TIoU akoAouBoUv. Na SIKALOAOYNOETE TNV AMAVINGC oG KHOVO yla Ta
EPWTAMATA HI KAL IV,

I. 2€ QMOOTAYUEVO VEPO TpooTiBetal oteped CH3COONH4. (0,5u)
I1. & StaAupo CH3COOH mpootiBetal anootayUEvo VeEPO. (0,5n)
. e dtahvpa NH3 mpootiBetal oteped NHaCe. (1,5w)

MEPOZ I'': Na anavtioste otig epwtnoslg 11 kat 12. Kabs 0pOn kot mAnpng andavinon
BaBpoloyeitat pe 10/100 povAadeg.
Epwtnon 11

AlveTal n o KAtw KopmUAn oykopetpnong 20 mL dtalv patog acBevolg o€fog HA
AyvwoTtng poplakotntag ano StaAupa NaOH 4 M.

15
14
13

=
N

S
B
o

pH teAhwkoU §/to

O R, NWMULON O

0 2,5 5 7,5 10 12,5 15 17,5 20 22,5 25 27,5
NpootiBéuevog dykog 6/to¢ NaOH, mL

13



(o) No umoAoyioete T poOPLAKOTNTO TOU 0EELOC. (2p)

(B) Noa umoAoyioete tn otabepd Stdotaonc tou of€og HA av Sivetal otL to pH tou
SLOAUOTOC TTOU TIEPLEXETAL OTNV KWVLKA GLAAN otav €xouv mpootebel 7,5 mL StaAlpatog
NaOH 4 M eivai 4,7. (2n)

(v) Na urtohoyioete pe akpifeta péxpt evog dekadikou Pndiou, To apxiko pH tou
SlaAUpatoc Tou o€€og. (2p)

14



(€) Na dnAwoete to opaipa (BeTikO i apvnTikd) ou Ba ywvotav oTnv eUPECN TNG
OUYVKEVTPWONG TOU OlyVWOTOU OV XPNOLUOTOoLoUoOpE wG deiktn tnv HALavBivn n omola €xel
{wvn ekTpomn¢ 2,62—4,62. Na SIKaLOAOYNCETE TNV AMAVTN O 0AC. (2,5p)

(7) Kotd tn SLapKeLa TG OyKOUETPNONG, EEMAUONKAV TA TOLXWHATA TNS KWVLIKAG GLAANG ME
vepo. Na e€nynoete av auto Ba odnynoet i 0xL o€ cpAAUO OTOV UTTOAOYLOUO TNG
OUYKEVTPWONG TOU OyVWOTOU. (2,5u)

Epwtnon 12

O Inmupog kat n EvayyeAia mpaypatonoinoav ta akoAouba MelpA T UE OKOMO Vol
UTTOAOYLOOUV TNV MEPLEKTLKOTNTA OTEPEOL WiYUATOC, TTOU TIEPLEXEL T AAaTa, avOpaKLko
KaALo (K2CO3) kat avBpakiko appwvio ((NHa)2COs).

Melpapa 1: I X ypoappapla Tou otepeol piypotog npocbeoav nepioosia SLaAUUATOG
udpoteldiou tou vatpiou (NaOH) kat Bépuavav eAadpd. And Tnv aviidpacn mou
nipaypatomnolfnke eAsuBepwbnkav o KAVOVIKEC cUVONKEC 6,72 L agpiou A.

Melpapa 2: Ze GAAa X ypOppApLa TOU OTEPEOU Uiypatog mpooBeoav nepioosla SLOAU LATOG
vITpLkoU o&€og (HNO3). Ané tnv avtidpacon mou nmpayuatonofnke eAeuBepwOdnkav o
KOVOVIKEC ouvOnkeg 8,8 g agpiou B.

(o) Na ypayete TIg xnULKESG EELOWOELG OAWV TWV AVTLOPACEWV TIOU TIPAOTOMOLOnKav.

(2,5u)



(v) Na ypAete e TTOLO TPOTIO UMMOPELTE VA aVIXVEVCETE Ta aépLa A Kol B. (1)

AEDLO A ..ottt et et et ettt ettt aeeteete et ehe et eae st e seaaeaaeatesbestesbes st as et et ans et besaes et ens sheereetesrens

AEDLO B oottt et et et et s bbb as et eas et aaeeae b et eae st aaeereebeehe et st seenenen

TéAog e€eTaotikoU SoKipiov

O AIEYOYNTH2

2ONQNAZ XAPAAAMINOYZ
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