AYKEIO NMAPAAIMNIOY 2XOAIKH XPONIA: 2018-2019

FPANTEZ NMPOAIMQrIKEZ EZEETAZEIZ MAIOY-IOYNIOY 2019

TA=H: B’ HMEPOMHNIA: 03 /06/2019
MAOHMA: Xnueia AIAPKEIA EZEETAXHZ: 2:30 wpeg
BAGOMOZX: ......... /100 ......... 120 QPA: 8:00-10:30

OAOYPAPWG: ..., Ymoypa®nl kabnyntiy: ...............
OVOUA HOONTA/TPIOG: .ot ee e TuRua: ... Ap.: ........
Odnyiec:

o) ETutpémeTal n xprion pn mpoypapati{OUeVNG UTTIOAOYLOTIKNG UNXAVNG TTou GEPEeL T adppayida Tou
oxoAeiov.

B) Na ypadete pe peAdvl UmAe.

y) Aev eTutpénetal n xprion SlopBwTtikol uypou 1 dLopBwTiKN ¢ Tawviag.

6) Na cuppopdwveote mpoBupa ot 08nNyieg TWV EMITNPNTWV.

€) H AOAIEYZH TIMQPEITAI AYZTHPA.

To g&eTtaotiko Sokipo anoteAeital ano tpia pépn, to MEPOZ A’, MEPOZ B’ kot MEPOZ .

To g&etaotiko Sokipo anoteAeital anod dekatécoepelg (14) oeAideg.

Xpnowa dsdopéva

IXETIKEG OATOUIKEG paleg, Ar: H=1, 0=16, Mg=24, Cu=63,5, Zn=65
staBepég Stdotaong otoug 25 °C: Kcenscoon = Knns = 1,8.107, Knucoon =2.10"%

PO UOHOPLOKOG OYKOG OEPLWV OE KAVOVIKEG ouvOnkeg, STP: 22,4 L

KAAH ENITYXIA



In MEPIOAIKOZ MNMINAKAZ VIII,

1 2
H He
1 |11, M, IV, V, VI, VII,| a
3 4 5 6 7 8 9 10
Li Be B C N (o] F Ne
7 9 11 12 14 16 19 20
11 12 13 14 15 16 17 18

Na | Mg AL | 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 |V |[Cr|Mn|Fe|Co| Ni|Cu|Zn|Ga|Ge| As | Se | Br | Kr
30 | 40 | 45 | 48 | 51 | 52 | 55 | 56 | 50 | 50 | 635 | 65 | 70 | 726 | 75 | 790 | 80 | sa
37 [ 38 [ 30 [ a0 [ a1 | a2 | a3 | aa | a5 [ a6 | a7 [ a8 | a9 | s0o [ 51 [ 52 | 53 | 54
Rb | Sr Y Zr |Nb [Mo| Tc | Ru | Rh | Pd | Ag | Cd [ In | Sn | Sb | Te I Xe

855 | 88 | 80 | o1 | o3 | o6 | qo8] | 101 | 103 | 1054 108 | 112 | 115 | 110 | 122 | 128 | 127 | 131

55 | 56 |*5s7-71] 72 | 73 | 7a | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 [ 8 [ 84 | & [ 86
Cs | Ba |hoavBe| Hf | Ta | W | Re | Os | Ir Pt | Au | Hg | T | Pb | Bi | Po | At | Rn
133 | 137 [vibeq| 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 [Axwi| Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn | Nh | FE | Mc | Lv | Ts | Og

1223] | [226] | 6e¢ | 12611 | 1262] | [263] | [262] | [265] | [266] | [281] | [272] | [285] | [286] | [289] | [289] | [293] | [294] | [294]

*57[ 58 [ 59 [ 60 | 61 | 62 | 63 [ 64 | 65 | 66 | 67 [ 68 [ 69 [ 70 | 72
MNovBavises:] La | Ce | Pr | Nd |[Pm | Sm | Eu | Gd | Tb [ Dy | Ho | Er | Tm | Yb | Lu
130 | 140 | 141 | 144 fq145] | 150 | 152 | 157 | 150 |1625] 165 | 167 | 169 | 173 | 175
#8 | 90 [ o1 | 92 | 93 | 94 | o5 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
Axtwvisec: | 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’: Epwtnoelg 1-4. Na anavtrioete o OAEG TIG epwTroels. KaBe opOn) ko mARpng anavinon
BaBpoloyeitat pe 5/100 povadeg.

Epwtnon 1

(a) No umtohoyioete tnv T Tou pH TwV Mo KATw VSATIKWY StoAupdtwy os B=25°C:
I. NaOH 0,01 M (nov. 1)
Il. CH3COOH 0,1 M (uov. 1,5)
. CHsCOOH 0,1 M/ CH3COONa 0,2 M (nov. 1,5)



(B) No umtoAoyioeTe TN HOPLAKOTNTO TOU SLAAUMOTOC TIOU TIPOKUTITEL Ao TNV tpooBdnkn 27 L vepou o€
3 L dtoAvpatog HCE 1 M . (nov. 1)

Epwtnon 2

A. Na Bpetite Tov aplBuod oeibwong, A.O., TOU UTIOYPAULLOUEVOU OTOLXELOU OTLG OUGLEG KAl LOVTA TIOU
Sivovtat o katw: (nov. 2,5)
1. C,, I. N2Os, 1. KCRO4, IV. H3PO;3, v. Cr,07%

B. Zag Sivetal n o kKAtw aviidpaon kavong tou avBpaka o popdn ypaditn, otoug 25 °C kat ieon
uia (1) atpoodatpa.
Ci) + Oz2¢9 > CO2¢9  AH®=-393,5kl/mol

(o) Na énAwoete, av n avtibpaon eival evboBepun r e€wbeppn. (nov. 1)

(B) Na ypaete mio amnod ta mo KAtw evepyeloka Staypapupata A, B, I ekppdalel Tn petaBoln tng
evBaAniag, AH, tng o mavw avtibpaong. Na SikaloAoynoeTe TNV amavinor oag e avadopd otTLg

EVEPYELEG TWV QVTLOPWVTWV KL TIPOLOVIWV. (nov. 1,5)
C+02 - @ g | @
E,_ A _\\ B —,_ €02 El
(=Y (= =|
] E 2|
o \ H o CO2
 CO2 C+ 02/ M|C+ 02
— s —m
Mopela e avtidpaone Nopeia g avtibpaong Nopeia e aviibpaone



Epwtnon 3
(o) Na urtohoyioete tn poplakotnta dtalvpatoc Ba(OH)2 pe pH=12. (nov. 2)

(B) Noa umoAoyioete Tn otaBepd LOVTIOHOU Tou Vitpwdoug o&€og, HNO2, otoug 20°C, av yvwpilete
otL, og 250 mL StaAvpatog HNO; 0,14 M niepiéxovrat 2,4-1072 mol 1évtwv NO3™. (nov. 3)

Epwtnon 4

(a) Na ypaete tn ouluyn Baon o€€ocg katl To ouluyEg o€V BAONC OTOV MOPAKATW TILVOKAL: (nov. 2)

o&u HF HSO4~

Baon NHs OH~

(B) OLTpELC MAPOKATW XNHLKEG avTIOPAOELG 0E€0C / BAoEWC Elval LETATOMIOMEVEG TTPOG Ta 6e€ld. Na
KATOTAEETE TIG BACELG KATA OELPA AUEAVOUEVNG LOXVOG. (nov. 3)

I. HCN + OH- H,O + CN-

. HCO3™ + CN~ HCN + COs*~

M. HS + CO3>> =—=——— HCO; + HS

TEAOZ MEPOYZ A’
AKOANOYOEI TO MEPOZ B’



MEPOZ B’: Epwtriocig 5-10. Na anavtnoete o€ OAEG TG epwTHOELS. KaBs opOn kat mARpNG
anavinon Badpoloyeitat pe 10/100 povadeg.
Epwtnon 5

A. Zto 1o Katw Staypappoa Sivetal n HeETABOAR TNG CUYKEVTPWONG YLOL OUGLEC TTOU CUMETEXOUV OE
LLOL TTOOOTLKH XNHULKA avtidpaon.

Ctimol'L)
A Na ypaete moleg amo TG ovoieg, A, B, I kat A gival ta
5 avtdpwvta Kat ToLeg ta poiovia. Na SIKaloAoyHOETE TNV
4.\ anAvInon oo, (nov. 2)
3 X B A T o1 o
2 r
/ A 1o o e 1V o E RPN
] S0 t(s)

B. e owAnva mou meptéxel 50 mL StaAvpatog udpoxAwpikou o&€og, HCE 1 M mpootiBevtal 0,48 g
Towiog payvnoiou, Mg, omdte MpayUATOMOLE(TAL N TILO KATW avtibpaon:

Mg + 2HCE - MgC8; + H:
No tpoPAEPete TNV enibpaon mou Ba €Xouv oL TIO KATW HETAPBOAEC:

(a) otnv apxikn TaxutnTa: Bpadutepn — taxUTEPN - (Sla
(B) otov cuvoALkd Oyko Tou H; Tou mapAyeTaL: LKPOTEPOC — LEYAAUTEPOC - (810G

OL anavtnoelg oag va kataypadoUlv oTov mivaka mou akoAouBet: (nov. 3)
MetafoAn Enidpaon otnv Eniépaon otov Oyko tou
tayvtnta TLAPAYOHEVOU aEPiov

1610 mocotnTa Mg mpootiBetal
UTtO Hopdr okovNG.

50 mL StaAUpatog HCE 1,5 M,
avti 50 mL dtoAUpatog HCE 1 M.

I. Atvovtal ta akoAouBa {elyn evwoswv KaBwg Kot KAmola avtidpaotipla:

Zguyog XNUIKEG EVWOELG Avtuidpaotipla
A StdAupa Pb(NO3)2 — StdAupa A¢(NO3)3 StaAupa KNO3
B StdAupa H2S04 — Stdhupo HCL SdAupa HNO3
r oteped CH3COONa — oteped NaCl Stahvpa HCY
Stahupa NaOH
StaAupa Ba(OH)2

Amo ta o navw avidpaotrpla:
(a) 1. Na mpoteivete €va, SLadpopeTiko yLa To KABe {eVYOC, UE TO OTOLO OL EVWOELS TOU VA UItopolV va
SlakplBouv petau Toug.
Il. Na ypdete Tnv mapatipnon otnv onoia Ba Bacloteite yia tn Stdkplon.

OL amavtAoeLg oag va kataypadolv oTov To KATW TtivoKa: (nov. 3)




Zguyog Avtidpaotiplo Napatipnon

(B) Na ypAETE TIG OXETIKEG XNHULKES avTIOpAOELS yia Ta {evyn A Kal B.

71010 Yo
ZEUYOC Bl ettt s

Epwtnon 6

A. Na Bpeite TOUC CUVTEAEOTEC TWV TILO KATW 0&eldoavaywylkwy avildpAdoewy Kal va ypapete To

0&elOWTLKO KAl TO AVOYWYLKO CWHAL.

(a) FeO + HNOs > Fe(NOs3)s + NO + H0

OCELOWTLKO: ..vviiiieiieeieeeaenn, AVOYWYLKO: ...,

(B) NH3 + CuO > N2 + Cu + H0

OLELOWTLKO: .. iieeiee e, AVOYWYLKO: .ovvveviiieeeeiieeennnn,

B. Aivetal udatikod StaAupa pebavikou appwviou, HCOONHa.
I. Na ypaete tnv avtidpaon tng NAEKTPOAUTIKN G SLA0TOOHC TOU.

(nov.

(nov.

(nov. 2)

3)

3)



Epwtnon 7

A. Ta agpla A, B kat [ pmopoUv va mopooKeEVOOTOUV HE TO TILO KATW TIELPAMOTAL:
To aéplo A pe enibpaon dtaAvpatoc NaOH os oteped NH4Ce kal eAadpla Bépuavon,.
To aéplo B pe enibpaon dtalvpatog HCE os oteped avBpakiko acPféotio CaCOs.
To aéplo I pe enidpaon mukvou StaAupatog HoSO4 o oteped NaCe.

(o) Na ypayete T XNULKEG AVTLOPACELG TTAPACKEUNG TWV TILO TTAVW AEPLWV. (nov. 3)
A DL A ot
Yoo 2 =
Y=o YL TN S

(B) No ovopdoete ta agpia A kot B. (nov. 1)
Y=o YL 1 RN

Yoo e T

(v) Na to agplo I va ypaete: (nov. 2)
I. TOV TPOTIO AVIXVEUONC TOU.

B. (a) Na ypayete nwc Katavepovtal Le BAOTN TOUG KOVOVEC NAEKTPOVLAKNAG SOunong Ta
NAEKTPOVLA TOU ATOMOU Tou Belou 16S. (nov. 1)

(v) Na ypayete mwg katavépovtal He BAon TOUC KAVOVEG NAEKTPOVLIOKNG SOunong ta 27
NAEKTPOVLA O0TO ATOUOo Tou KoBaAtiou Co. (nov. 2)



Epwtnon 8

A. Na ypayete T 0a cupPel oto pH (Ba auvénbei, Ba pewwOet i dev Ba petafAnBel) otig mo KATw
TMEPUMTTWOELS. Not SIKALOAOYNOETE TNV ATIAVTN O OOC.

(a) 2 éva Altpo StaAvpatog appwviag, NHs, 0,1 M nipooBtoupe 0,1 mol YAwplovxou appwviou,
NH4CY.

(nov. 2)

(B) e 10 mL dtaAbpatog udpoxAwplkou of€oc, HCY, 0,1 M mpooBétoupe 10 mL udpoteldiou tou
vatpiou, NaOH 0,1 M.

(nov. 2)

(nov. 2)

B. Aivovtal 600 Loopoplakd dtahvpata pebavikou o&€og, HCOOH kat ofikou o&€og, CHsCOOH,
pHoplakotntag 0,1 M.

Na e€nynoete, av yla tnv Anpn e€oudetépwon iowv Oykwv twv dVo SlaAuvpdtwy analtteital ioog,
HEYAAUTEPOG 1 UKPOTEPOG OYKoG NaOH 0,1 M. (nov. 2)



Epwtnon 9
H 1o katw KapmuAn deixvel tn petaBoln tou pH, 6tav og 50 mL StaAUpaToC povomPwTLKoU o€£0c,
HA, npootiBetat otadlakd dtaAvpa NaOH 0,1 M.

[Tl
=

A

Apyixod pH:EEl -~

C E
0 10 15 0 5 30 35 4l
Oyxoc NaOH 0,1 M

L

() Amo ta onuela TG KAUmMUANG A — E va eTAEEETE TO KATAAANAO TTOU VAl QVTATIOKPIVETOL OTN
OUYKEKPLUEVN aATIO TIG akOAoUBeg SNAWOELG: (nov. 1,5)

I. 2TNV KWVLKA GLAAN UTIAPXEL LOVO SLAAUMO AACTOG. wvvveeeereneeerieeeerneeennn.
Il. ZTNV KWVLKA GLAAN UTIAPXEL PUOULOTIKO SLAAUMOL. .uuvevneiiiieeeiieeeeinneees
. ZTNV KWVLKA GLAAN UTTAPXEL LOVO SLAAUHA OEEOG. wuvvnevrrneeeeriieeanieeeenannn,

(B) Na urtoAoyloete tn HOPLAKOTNTA TOU SLOAUMOTOG TOU 0€€0G HA, XpNOLUOTIOLWVTAG TN XNKULKA
e€lowon NG avtidpaong mou mpaypatTonoonke. (nov. 2)

(v) No emilé€ete molov amo toug deikteg A ) B Bewpeite katdAAnAo va xpnotuomnolnBel yla tnv 1o
TIAVW OYKOUETPNON Kal va StkaloAoyroete tnv emloyr oac. Aivovtal ol otabepécg Slaotaong:
Asiktng A: Ks=107* Kol Agiktng B: Ks=1078 (pov. 1,5)



(6) Na urtoAoyioete To pH Tou SLaAUPATOC IOV TIPOKUTTEL, O0tav ota 10 mL StalUpatog tou of€og HA,
npootebouv 10 mL pétpou. (nov. 5)

Epwtnon 10

l'a tov UTIoAOYLOUO TNG HopLakotntag StaAUupatog FeSO, pe pétpo StaAupa KMnO4 0,05 M
0&VLoUEVO e HpS04, pia opdda pabntwv akoAolBnoe ta Mo KATW TEPAUATIKA oTadla:

Ztadio 1: MNpostolpacio mpoxoldag

ZémAuve pLa mpoxoida pe amootayUevo VEPO, EKAELOE TN oTpOdLyya Kal adou mpodobece mooodTnNTA
StoAUbpatog KMnO4 0,05 M, EEMAUVE ECWTEPLKA TNV TtpoXoLda MePLOTPEPOVTAC TNV. ZTN CUVEXELQ,
adelooe To MEPLEXOUEVO TNG o€ €LOIKO doxelo yla dxpnota avanodoyupilovidg tnv Kal LETA TN VEULOE
pe dtahupa tov KMnOa.

Ztado 2: MNposToluacio KWVIKAE PLAANG
ZEMAUVE TNV KWVLKA GLAAN E0WTEPLKA UE TO StaAlupa Tou FeSO4 Kal pe tn BornBela OyKOUETPLKOU
KUAivdpou, mpooBeoe o’ autrv, 10 mL StaAvpatog HSO4 2 M.

Ztaduo 3: MNpostowaocia olpwviou
ZEMAUVE ECWTEPLKA TO OLPWVLO HE ATTECTAYUEVO VEPO KOl OTN CUVEXELA avappodnos 10 mL amo to

S1adAupa tou FeS04 kal Ta PETEDEPE TIOCOTIKA LECA OTNV KWVLKA GLAAN.

2tAd10 4: EKAVE YL OYKOUETPNON TTPOCAVATOALOHOU Kal AAAEC SUO OYKOUETPNOELS aKkpLBeiag.
YmoAoyLoe OTL 0 péoog LoodUvapog 0ykog Tou KMnO4 0,05 M eivat 10 mL.

10



(nov. 2)

(6) Zta otadia 1, 2 kat 3, ol paBNTEC Ekavav AABn TeXVIKNC, Ta omoia 0dnyouv os AavOacuévo
UTTOAOYLOUO TNG CUYKEVTPWONG Tou StaAUpatog tou FeSOs . Na evtomioste auta ta Addn, va ta
KOaTaypAP ETE OTOV TILO KATW TtivaKa Kol val SNAWOETE yla tnv KABe mepintwon o€ TL eldoug
odalpa Ba 06nyoloe 0TOV UTTOAOYLOUO TNG CUYKEVTPWONG Tou FeSO4 - BeTikd 1} apvnTLKO.

(nov. 3)
NAOO2 Z,CDAAMA ,
(BeTIkO/apvnTLKO)
tado 1
Ytadlo 2
Ytado 3

(g) Na g&nynoete ylati dev pmopet va xpnotpornolnBet to vitpko ofu yla tnv ofivion tou SlaAUpaTog
yLOL TNV TILO TTAVW OYKOMETPNON. (nov. 1,5)

TEAOZ MEPOYZ B’
AKOAOYOEI TO MEPOZ I

11



MEPOZ I'': Na anavtioete otig epwtroel 11 ko 12. KaBe opO1) kat mARpn¢ andavinon
BaBuoloyeiton pe 10/100 povadec.

Epwtnon 11

Ye kevo doxeio oykou 1 L kal Bepuokpaciag 6 °C eloayovrtat 4,48 L CO kai 5,4 g H20,
OmOTE Mpayuatonoleital n avtibpaon:

CO(g + H20(g —=———— CO2(g) + H2() AH<O
META TNV amoKATAoTAoN TNG XNKLKAG LooppoTtiag n cuykévipwaon tou CO; gival 0,12 mol, evw n
Bepuokpaoia mapapével otabepn.
Noa urmtoAoyioete:

(a) Tig moooTNTEG OAWY TWV OEPLWV OTNV KATAOTACN XNKLKAG LOOPPOTILAL. (nov. 4,5)
(B) Tn otaBepa xnuwkng tooppormniog Ke. (nov. 1)
(y) Tnv anddoon, a, tng avtidbpaong. (nov. 1,5)

(6) Na. cupMANPWOETE OTOV Lo KATW Ttivaka Iw¢ ennpedletal n otabepd Looppormiag, Ke kat n
anodoaon, a, TNG TLo Avw avtiépaong, anod tn HeTafoAn Kamowwv nmapayoviwv. (Avénon /
peiwon / kapld petaBoln, Xwpig va SIKOLOAOYNCETE TNV AMAVTNGK 0ag). (nov. 3)

Napayovtag ItaBepa ooppormiag, Kc Anoééoon, a

Avu&non Bepuokpaocioag

AU&non mieong

MpoacBrkn COg,

12



Epwtnon 12

Ano tnv enibpaon nepiooslag apatov StaAlupatog udpoxAwpLkou o&éog, HC, og X ypauuapla
Kpapatog xaAkoU — Pevdapyvpou (Cu/Zn), mapaxdnkav 2,24 L evog agpiou A, o K.2. ‘lon pala ano
TO Kpapa BepuavOnke pe mepiooela apatol SLoAUaToC VITPLKOU 0€€og, HNOs kal StaAuBnke
TMANpwc, eAeuBepwvovtag 3,36 L evog axpwiou agpiou B oe K.2.

(o) Na ypaete mola eivat ta agpla A kot B. (pov. 1)
(B) Na ypayete TIG XNHKES EELOWOELG TWV AVTIOPACEWY TIOU avadEPovTal TILo TTAVW. (nov. 4)
(y) Na umtoAoyioete ta X ypoppapLlo TOU KPAOTOC. (Hov. 4)

13



TEANOZ EZETAZHZ

Ol EIZHIHTEZ H ZYNTONIZTPIA

Kwotag Kwvotavtivou AvBobéoun MNoylwatln B. A.
XpuotdaAa zevodwvtog

O AIEYOYNTHZ

KYPIAKOZ KQ2TEAZ
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