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OYAAAAIO EPI'AXIAX 4

211G TOpaKaTm EpmTHoEls ToldarAnc emidoync 1 - 13 va onusiwoete amia ty owoty axavinon (4x13 = 52 povadeg).

[L] Srongeio éxet Sopn: 15 252 2p° 352 Mo o6 To NAEKTPS-
V14 T0V gPPavilouv T0 HEYOADTEPO SPUGTIKO TUPTVIKO QOp-
T{0 (Zesr) KO TTOLOL TNV PEYAADTEPT] TPOGTAGIO, OO TO TVPT)-
VKO QOpTio;

UEYOADTEPO Zesr  LEYOADTEPT| TPOCTAGIO

A) Ta 1s? Ta. 252

B) To 1s? Ta, 352

I To 252 Ta 3s2

A) Ta 3s? Ta 1s?

E) Ta 3s? Ta 2p®
Amd to emdpeva otoryeion T HIKPOTEPT OTOUIKNY OKTivVOL
£yel o otoryelo: [EEETAXEIX]
A)C B) 3O I) oF A) 17Cl

g Mol MEPIMTOOT TO GTOLA 1] TO WOVTA Eival Tagvoun-
péva kotd avcovouevo péyedog;

A)N,O,F B) Na, Mg, K

I Cr, Cr*, Cr** A) CL, CI, S§*

Atopwcotl apBuoi, N:7, O:8, F:9, Na:11, Mg:12, K:19,
Cr:24, Cl:17, S:16.

[Totwo amd ta dtopa v ototyeiov Tov akolovBobv ayr-
patiel 16v pe dopn evyevons aepiov e TO UEYOADTEPO Lé-
yebog;

A) 1P B) 168 I') 19K A) 20Ca

Mo ta dtopa TV otoyeinv g 3G mEPLOd0L b apt-
oT1EPA TTPOG TaL OEELA, TOPOUTNPOVLLE:

A) avénon e aToUKNG aKTIVOG Kot avéNon TNG EVEPYELNG
LOVTIGHLOV

B) avénon g atopuknig axtivag Kot peioon g evEpyeLog
OVTIGHLOV

I') peiwon g atopukng aktivag Kot adénon g evépyetog
LOVTIGHLOV

A) peioomn e aTopKng oKTivag Kot Lelmon g evépyelog
LOVTIGHOV

[Tow omd TIg NAEKTPOVIOKESG SOUEG EEDTEPIKNG OTIPAdNG
avTioTolyEl o€ Atopo ototyeiov pe ) peyarvtepn Eii;
A) 2s? 2p! B) 252 2p? I') 252 2p* A) 3s? 3p?

H tpit evépyera 1ovtiopov tov titaviov (Ti) avtiotoryel
OTY| LETATPOTN:

A) Ti*'(g) » Ti*'(g) +e
I) Ti*(g) + e — Ti*'(g)

B) Ti*'(g) — Ti*(g) +e
A)Ti(g) - TP (g)+3 e

[oto and ta Topakdto copatidl e aépla EAcT Kot oTr
OepeAidon katdotaon arottel Aydtepn evEpYELL Yo TV O~
TOLAKPLVOT| EVOC NAEKTPOVIOL;

A) 3Li B) 11Na F) 13AI‘ A) 11Na+
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Av n 2n evépyswn 10vtiocpol Tov ctotyeiov 12Mg eivan

1451 kJ-mol™!, 1ot M 21 evépyeia 10vTIGHOD TOV GTOLYKEIOD

11Na pmopel va givar:

A) 4563 B) 725 I 1350 A) 1451
[TLM.AX]

IMowo amd T1g akdhovbeg dopég ovtioTo el e GTOpO
ototyeiov pe peyardrepr tyun g Ei and tov 6C;

A) 15?2s% 2p®3s? 3p? B) 15?22 2p®3s?

) 152252 2p! A) 15?252 2p*

@ 210 dudypappo Tov axorlovdel speavifovton ol evépyeleg
TP®TOL 10vTIouoV, o kI-mol™!, yo pia ddoykn ceipd
ool eimv, ([e dadoykovg aTopkovg aplbuovg, apyiloviog
a6 Z = 1) mov cvppoiilovtar avBaipeta wg A, B, C, D kTh.
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TTowo and ta oToryein avTd umopei va givor aloydvo;
A)Tol B) ToK I To A A)To B

O1 wévte Sradoycég evépyeieg ovtiopov (o MJ-mol™)
TOV 0TOLOL £VOG oToLyElOV EREOVIiOVTOL GTO S18ypapLiLO TTOV
okorovOet.
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ZOHe®VO pe TO S1AYPALLLO 0VTO, TOLO OO TOL TAPUKAT®
pumopet va givor 1o ototyeio;
A) 13A1 B) zoca F) 5B A) 6C

'Eva ototyeio £yl LIoYLPOTEPO HETAAAMKOS YapaKTpa (L0
nAektpobetiKd otoryeio), 6tav €xst:

A) peyadbtepn ATOUIKY] OKTIVOL

B) pkpotepn atopikn axtiva

I') peyaddtepn niektpoapvnrikdtnto

A) peyordtepn tipn g Eir



Noa apakTnpiceTe TIC TPOTAGELS TOV 0KOAOVOOUV W cmoTég (X) N AavBaopéveg (A). No a1TioOAOYAGETE TIC ATAVTICELS GOG
povo oty nepintmon Tov AovOuouéEVOV TPOTAGE®DY. (16 povéadeg)
A) Xto otoryeia TG 010G opLddag TOV TEPLOdIKOV TIVAKA, 1) EVEPYELN TPMTOL OVTIGHOV AVEAVETAL LE TNV 0OENGT TOV ATOUIKOD
apBpov (2).

B) Ano ta otoyeia 17Cl kot 35Br mov aviikovv otnv id1o opdda Tov meptodiko mivaka, To 17C1 €xet T PkpOTEPT] ATOLUKT] OKTIVOL.
I') To ctouygio pe TNV peYaADTEPN EVEPYELD TPMTOV LOVTIGHOV amd Ol Ta GTotyEin TG Tpitng mePtddov tov Ilgproducov IMivaka
€xet atopko apfud 18.

A) To pétodha Exovv oyeTKd VYNAEG TEG EVEPYELOG LOVTIGLLOD.

E) Ze éva gledBepo dtopo, 1 evépyeto dvtepov 1ovTiopov Tov (Ei) €xet pukpdtepn tipn] and ekeivn 1oV TPMTOL 1OVIIGHOD TOL
(Eir), dnAaodn| woyvetl Ein < Ejj. [EEETAZXZEIX]

2T) To @optio ToL TVPNVE GE GVVOIVUGHO LE TO EVOLAUESH NAEKTPOVIA KaBopilovy TV TIuT TOV SpacTtikod TupnviKoD GopTiov.
Z) Or mapapetpot mov mailovv KaboptoTikd poro ot SLOLOPPOGCT) TG TIUNG TG EVEPYELNS LOVTICHOD £val 1) ATOMIKN OKTIVA, TO
TUPNVIKO QOPTIO KOt TOL EVOLAUESH NAEKTPOVICL.

Na a1TtoA0yNGETE TNV oYY TNG TPOTAGNS TOV 0KOAOVOEL.
Av n gvépyeia 1oviiopo evog atopov givan Eir (o8 kJ-mol ™), n eldyiot cuyvomnta owtog (ot s~! 1 Hz) mov propel vo mpokaiécst
LOVTIGHO 6T0 dtopo divetal amd T oyéon,

Ve 1000-E
N,-h
6mov Na o apBuoc tov Avogadro ko h n otaBepd Tov Planck. (3 povaodec)

Atvovtan ta dropo: 19K, 3Li, 11Na. Na katatééete ta dropa katd oeipd avEavopevns atopkng axtivac. No a1tioloynoeTe
TNV amAvINo1 60C. [EEETAXEIX] (4 povaoec)

Atvovton to ototyeia 20Ca ko 21Sc.

a) [Toteg eivat ot AekTpoviakég SOUEG TOV OTOYEIOV QVTAV 0T OgUeAIDIN KATAGTAON;

B) Ioto amd o dVO awTd oToyEln £xeL T KPATEPT EVEPYELD TPAOTOV LOVTIGHOV; N0l OLITIOAOYNGETE TNV OAVTNOY| GOC.

v) Na ypagodv o1 nhektpoviakég dopéc tov 10vimv Ca? kot Sc**. [EZEETAZEIY] (4povaoec)
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'Eva otoyeio X avnket oty 3n mepiodo Tov ILIL kot otnv 151 (VA) opddo.

a) ITotog etvar o atopkodg apdog tov ototyeiov X; No aitlohoy|GETE TV OTAVINGT GOG.

B) Iotog o atoutkdc ap1OudS evog aAhov ototyeiov Y mov avikel oty i01a opdda e 1o X Ko el LEYOAHTEPT) EVEPYELD TPATOV
ovtiopo? (Eir); Na atttodoynoete v omdvtnon 6oc. [EEETAZEIX] (6 povaosec)

INo to otoyeia A, B, I' pe atopkovg apiBuovg Z, Z+1, Z+2, avtictorya, divovtarl ot akOA0VOES EVEPYEIEG LOVTIOHOD GE
kJ-mol™.

Zroixeio Ei4 Eiz Eis
A 2081 | 3952 | 6122
B 496 4562 | 6910
r 738 1451 | 7733

o)) Xg o0 OLLAd0 TOV TEPLOJIKOD TIVOAKA OVIKEL TO oToLyEio B;
B) Na aittodoynoete yiori | Eiz tov B givar peyolvtepn and v Epp tov I
v) Na xotatdéete o otoryeia A, B, I' katd av&ovoa artopukn axtiva. [EZEETAZXZEIZ 2016] (7 povaodec)

Mpéxinen! Oétoc coptdlovior To 150 £t omd v emvonon tov [eprodikod IMivaxoa. H yvdon g nAekTpovioknc
doung Tev ototyeimv mov amaptilovv Tov Ieprodikod ITivaka fonda va avtiAneBolpe Kot Tig 1810TNTEG TOVE OT®G TIG EVEP-
YELEG 1OVTIGHOV TOVC.

o) Na ypawyete v e&iccwon Tov 1ov wovticpov tov fopiov (lgB ) kot Vv e&icmon Tov 20V 1OVTIGHOY TOL GvOpaka (1§C ).
B) H evépyera 1ov 1ovticpon tov Bopiov givar 800,6 kJ/mol. H gvépyeia tov 20v 10vTicpo tov avOpaxa eivon 2352,6 klJ/mol.
H peyddn avt dwapopd petad tmv evepyeldv 10v TIGHoD Uropel va amrodobet:

1. Zmv ook KTV TOV ATOPMV.

2. Z10 (opTiOo TWV TLPNVAOV.

3. 210V aplOpd TV eVOOUEC®Y NAEKTPOVIOV.

[Totog cUVOLAGHOS TOV VOTEPE TAPAYOVTWOY EPUNVEDEL TV TTOPOTNPOVLEVT SLoQopdL:

i1 ko2 il. 2 kot 3 iii. 1 ko 3 iv. 1 ko 2 ko 3

No 01TIoAOYNGETE TNV ATAVTINOT GOC. [EEETAXEIZ 2019] (8 povadeq)
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