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o3 B’ ®PAZH =
TAZH I'" TENIKOY AYKEIOY
IMNPOXANATOAIZEMOX: OETIKOQN XIIOYAQN
MAG®HMA: XHMEIA

Hpgpopunvia: Xappato 8 Matov 2021
Awapkewa EEétaonc: 3 opeg
EKOQNHXEIX
OEMA A:

2tc epwtnoeig A.1 w¢ kar A.4 va onueIOOETE TH GWATH OTAVTHON YWPIS QITIOLOYNTY.

Al  Tlow and 11c akdAovOeC NAEKTPOVIOKES OOUEG TEPLYPAPOLY TNV KOATOVOUN TOV
nNiekTpoviov 1oL otopov Tov poAvBdaviov (12Mo) ot Beperiwon katdotoon;
a. 1s? 2s% 2p° 3s? 3p®3d'0 4s? 4p° 44+ 5s?
B. 1s?2s?2p®3s? 3p° 3d'?4s? 4p° 4d° 55!
v. 1s%2s% 2p® 3s? 3p® 3d'? 4s2 4p® 4d° 557
8. 1522s% 2p°3s23p®3d'0 452 4p®4d?* 65!
Movaoeg 5
A2
o ™mv avtidpaon: 2A(g) —— 2B(g) + I'(g) , divetor 6t1 0 pvOUOS TapAy®YNS TOL
npoiovtog B kamota ypovikn otryun etvar 2-10 M/s. TTowa ivon  TorydTnTOL THG 0VTidpOonC
v 1010 ¥POVIKN GTIYUN;
a. 2103 M/s B.4-10°3M/s 7. 103 M/s 8. Aev umopovpe v, yvopilovpe.
Movaoeg 5
A3

Xe doyeio &xel amokataotadel  TopakdTo 1GoppoTia:
N204(g) = 2NOx(g)
Av duthactlaotel 0 dykog Tov doyelov og otabepn Beppokpacio ToTE:

N naa Tov NO2(g) petdveton

a.

B. m mieon oto doyeio avdveran

Y. M ovykévipwon tov N204(g) avEdvetat
0.

N ovykévipwon Tov NO2(g) petdveta.

Movéoeg 5

TA @EMATA ITPOOPIZONTAI I'TA AITIOKAEIXTIKH XPHXH THX ®PONTIETHPIAKHYX MONAAAX
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A4 Avoce puOuiotikd dSidivpa mov Exel pH=5 npocteBovv Aiyec otayoveg tov deiktn HA
ne Kana=10%, 0 Moyog [HA]/ [A” ] Oa givou:

a. 0,1
B. 1073
v. 10
8. 10°°

Movadeg 5
A5
Na yapoakmmpicete i axkdOlovbeg mpothoeic Lmotéc (X), N Aavlaopéveg (A):
a. Otav éva poplo 1-mpomavoAng, HE TOV TOPOKAT® GLVTAKTIKO TUMO Ppioketorl oe
VOUTIKO dtdAvpa, dVO PUOVO dTopa TOL HOPIioL TNG UTOPOVV VO CYNUATIGOVY dECHOVG
vopoydvoL pe ta popta tov HrO.

H H H

H—C—C—C—O0—H

H H H

B. Aev vmdpyovv oikdMo wov  £xovv ot OepeM®dIn KatdoTtaomn, mMAEKTpOVIOL GE
vrootdda d.

v. H evépyewa evepyomoinong E. pwg avtidpaong A + B —— I' xor n evépyela
EVEPYOTOINOMG E; g avtiotpoeng avtidpaong I' —— A + B otig ideg cuvOnkec,
dpépovy Katd v petafoin evlaimiog g aviidpaong.

0. To 21Sc kot 0 30Zn givor otoryeia Tov d topéa, £govv &vav aplBud ofeldwong oTic
EVAGELG TOVG Kot 0V GyNUoTilouV AT [E YOPUKTNPIOTIKE XPDLATO.

€. X10 10v 2He" ot vmootifddeg 2s kot 2p £xovv TNV 1610 evEpPyELa.

Movaoeg 5
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OEMA B:
B.1

To tp®dT0 06 T TOPAKAT® drorypAppota deiyvel 600 VOATIKE HoPLaKE SIHADLTO [LE 1GOVC
oykovg, mov Oolaywpilovror peTaEd TOvg pe Mumepatn UHeUPpdvn. Xto Swypdppoto

ovpPoAiilovtal povo ta popLa TV SHAVUEVOV 0VCIMV KL O)L Ta Lopta Tov H20.

[Towo and Ta mopaKdto 4 dStoypAUUOTE TOPIGTAVEL TO GUGTNO LETE OO APKETO YPOVIKO
dloTnHaL;
H Beppokpacia eivar id1a kot otabepn) kot oto 300 S0ADHATA.

No o1Ti0A0YGETE TV OTAVTI O] GUG.

e, e H O ® O]
@ @ O o
P O O ® 9 . < Jg
® @ 4 O O e ® O O
(1 (I
____________ {o o o e e He LT
o © © | o o : O
e e e © O eO o O
@ o | O @ @ H O
(I (V)

Movaoec 4
B.2
"Evog pormti¢ mpaypatonotel 600 mepapota e Ty opeiopoun avtidopoaon:
2A(g) + B(g) — 2I(g)

Ipoto meipopa: oe doxeio dykov 2 L oe Beppokpacio 400 K, eicdyer éva pelypa tov

aepiov A ko B. Metd and opiopévo ypovo domictwoe, 0Tl 1 wieon otabepormomnke kot
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otopdtoe v petafaiietor pe otabepn v Beppokpacio. Me aviivon Tov pelypatog
Bpnke 0tTL avtd MEPLEiYE:

[A]=0,4M , [B]=0,I1M , [T']=0,8M.

o. Noa e&nynoete av 1 wieon and Vv apyn Tov TEWPAPATOG PEYPL TNV oTadepomoinot| g

avénonke N peuwonke.

Movaodeg 2
B. Noa Bpebein Kc g 1ooppomiog.

Movaodeg 2
v. Tloteg eivon o1 apykéc cLYKEVIPMOOELS TV aegpimv A Kat B;

Movaodeg 2

Agvtepo meipapa: e Eva Ao doyxeio dykov 2 L, o poutntrg 1cdyel T 1010 peiypo tov

aepiov A xor B/ kol mpayuoatomogitor m idw avtidopaon. H ymukn 1coppomia
AMOKOTACTAONKE GE ALYOTEPO YPOVO OE GYECN UE TO TPMOTO MEIPOUO, EVAO 1 TEAKN
ocvykévipwon tov agpiov I, Bpédnke peyarlutepn o’ 0,11 6T0 TPOTO TEPALLOL.
0. Ilow pmopet va etvar i dtapopd otTic cuvOnKeg avaEsd 6TO dVO TEWPANOTOL

Movaoeg 3
e. H K¢ 010 devtepo meipapa givor idta, peyadvtepn 1 KpOTEPN, GE GYECT LLE TO TPMOTO

meipapoL;

Movaoeg 2
ot. H avtidpaon sivar eEmBepun 1 evodBepun;

Movaoeg 2

No 01TI0A0YNGETE TIS OTAVTIGELS GO,

B.3

I. Noa ovykpBei to péyebog tv mapakdtm WOVTOV o1 BeUeA®ON KATACTOCT Kol VoL T
KatatdEeTe Katd avEavopevo peyeboc.
a. 11INa" B. 2Mg?" 7.3 O* 8. oF

Na 01Ti0A0y1|oETE TNV 0TAVTGY] GOC.

Movaoeg 4
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II. Noa ypagodv ot ynukéc eEl6mOES Yoo Tov 0g0TEPO OVTIGHO ToL 11Na Kot Tov Tpito
ovtiopd tov 12Mg. Na cvykpivete T evépyeleg Tov OgVTEPOL 1OVTIGHOV ToL Na Kot
TOV TPiTOv VTIGHOV ToV Mg.

Na 01Ti0A0yoETE TNV 0TAVTGY] GOC.

Movaoec 4

OEMAT:
.1

Ye KAe1oTO 00Yelo 0YKov 6 L elcdyovpe 160p0plakeg TocoTNTEG agpiov piypatog SOz kot
O2, ko avtdpovv pe amddoom 80%.
2502(g) + Oxg) == 2S0s(g)
d. Av n otobepd woppomniag woovtal pe Ke = 4 va voroytafel 1 cvotaon (ce mol) tov
aepiov pyHaTog TS YN UKNS 160PpPOTiNG.
Movaoeg 2

B. No vmoloyicOel 10 mocd ¢ BepudtnToc MOV EKAVETOL, 1 OTOPPOPATAL UEXPL TNV

YNUIKY] 100ppOoTTiaL:

Aivovtat ot Oeppoynukéc eEloMOELG:
S(s) + O2(g) —>SO2(g), AH=-295KJ
S(s) + 3/202(g) ——S0s(g) , AH=-395KIJ
Movaoeg 3

Y. TNV KATAGTOGT TNG TOPATAVE YNIUKTG 1GOpPOTiaG Tpaypatonoteital pio and tig
TOPOKATO PETAPOAES:
1) IIpocOnin SOz o10 doyeio (V,T otabepdr)
i1) Meimon g Oeppokpacioc tov doyeiov (V otabepd)
111) Meiwon tov dykov tov doyeiov (T otabepd)

iv) IIpocOnkn KatadvT.
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[Tow amd avTég TIc peTaPoAés TEPLYPAPEL TO TAPAUKAT® SIAYPOULLUO TOV CVYKEVIPDGEMV
TOV OLGLMOV TOL GLUUETEXOVV GTT| YNLKN 1GOpPOTTioL;

No a1Ti0h0OYNGETE TNV OTAVTI|OT) CUC.

C A
mol/L

v

Movaoeg 2

r.2
Ye doyelo mpocoBétovpe 200mL SwAidpotog 0,2M HBr kot 0,56g pwicpota Fe, omote

TpaypaTonolEital 1) TapakdTm avtidopacn, o€ otabepn| Oepprokpacia:
Fe(s) + 2HBr (aq) — FeBra(aq) + Ha(g)

o. Ilow petaforr Bo moapoatmpnOel omv oapyikn toyvnTa ™S avtidpaong (avénon,
peimon, kopio) Kot otov dyko tov ekAvduevov aegpiov (avénom, peimon, kopio) ov
npocTeBovV 61O doYElo, AVTL TOV TOPATAV®, T EENG :

1. 200ml 6woAdpatog 0,1M HBr
ii. 200ml soeAdpoatog 0,05M HBr
111.400ml droAvparoc 0,2M HBr
1v.0,56g Bépyag Fe.

Na pnv o1Ti0A0YGETE TIS ATOUVTIGELS GOC.

Movaoec 4
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E
(GIE

o ENMANAAHIITIKA OEMATA 2021 E 3.X)30(c)

B ®AXH

B. Av n mopamdve avtidpacn, pe to apyikd ddivpo HBr, mpaypatonoleitor og ovoryto
doyelo otabepnc Oepupokpaciag, vo vmoAoyicete m petafoAn g pdlog mov Ha
napotnpnOel oto doyeio Katd N dibpkela g avtidpaonc. Aivovtar Ar (Fe=56, H=1).

Movéoeg 2

I.3

‘Eva petypa (M) mepiéyer NaOH xor CH;COONa. To peiypo dwoddeton og vepd Kot 10O

”

StdAvpo apaiwvetalr pe vepd oe teMkd oOyko 1L. 10 mL tov teAkod SoAVUATOC
OYKOUETPOVVTOL TOPOLGio TOL OelkTn QatvolopBaleivn pe mpoéTvmo SdAlvue 0,1M HCI.
Otav o deiktng amoypopatiotel €xovv mpootedel 6to oykopeTpovpevo odivpo 15mL
TPOTLTTOV SIHADUOATOG. 2T GLVEXELD TPOGOHETOVE AlYEC GTOYOVEG TOV OEIKTN TOPTOKOAL TOV
nebviiov kar cvveyilovpe v oykopérpnon. Otav TopaTnpGovUE OAAAYT) GTO YPDUL TOV
delktn moptokaAi tov peBviiov, €xovv mpootebel cvvolkd 20 mL tov mpdTLTOL
OLADLOLTOG.

1.  No Bpebei n ovoTO0M 68 Mol Tov apykod petypatog (M).
Movaodeg 3
ii. Tl oty oykopérpnon avtn tpochécape 0vo ocikteg; Av mpocOétope amd v apyn
uovo tov deiktn moptokail tov pebuviiov, 1t Ba propoboape Vo TPOGOI0PIGOVUE TEMKA;
Movaoeg 3
1ii. Na Bpebei to pH 100 0yKopETPOVLIEVOD SIOADATOC, GTO 1IGOOVVALO GNUEID TOV
avtiotoryel oty mAnpn avtidopaocn tov NaOH pe to HCIL.
Movaéoec 3

1v. Afveton n KaUmOAN TNG OYKOUETPTONG TOL TPOAY LOTOTOONKE:

A

pH

[

Vaianroc HCE /mL
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Na Bpeite 10 ypdpa tov doAvpatoc oto onueio A,B,I'. EEnyeiote pe Pdon tig ovoieg mov
TEPLEYEL TO OYKOUETPOVLEVO OldAV IO O eKEIVa T OTMpEiaL.

Movéosec 3

o -5
Atvovtar: OAa to dwoAvpata Bpiokovror oe Bepuoxpacio 6 = 25 C. Kacuzcoon)=2-10
~14
K, =10 . Ta dedopéva tov TPoPALOTOG EXITPETOVY TIG YVMOOTES TPOCEYYICELG.

Atvetar yia Tov ogiktn oawvoro@Bareivn (teproyn pH aiiayng ypouatog 8,2-10, dypwpo-
pol avtiotoya). ' tov deiktn moptokaii Tov pebBviiov (meproyn pH aArayng ypdUATOC
2,7-4,7, kékkivo-kitpivo avtictolya).

Ta onuela mov aAddlovv ypopa ot deikteg Ta Bewpovpe Kol MG 1GOdHVOUN oMueio TG
OYKOUETPMONG.

OEMA A:
A1

®élovpe va mapoackevdoovpe v petypor NHs won CH3NHz kor yie 1o okomd ovtd
xpnoponoovpe v dAlo petypos (Mr), 6ykov 44.800L oe STP mov meptéyer N2, Ho ko
5% oe mol CHa. To petypo (M1) doyetedetor og doxeio OTOL o0& KOTAAANAEG cLVONKES
Tpaypotonoteiton 1 avIidpoon:

Na(g) +3H2(g) —— 2NHs(g) , AH»=-92KJ (1).

[Ipaypatomoteital Opmg Kt | TapdIAANAN avtidpoon:

NHs(g) + CHa(g) —— CH3NH(g) + Ho(g) , AHi=+98 KJ (2).

To telo petypa (M2) mepiéyet NHs(g) , CH3NH2(g) ko Ha(g).

Amo to petypa (M2) amopaxpdvovron 1 NHs ko 1 CH3NH;: pe vypomoinon ko mapapévoovv

teakd 0,4 Kg agpiov Ho.

Noa Bpetre:
A. Tn ovotoon og mol tov petypatog (M1) og N2 ko Ha .

Movaoec 4
B. T mocomtec NH3 koau CH3NH2 mov mapdyOnkav.

Movaodeg 3
I'. To moco BepudtTog mov eKADETAL GLVOALKA amd Tig avTdpdoelg (1) kat (2).

Movadeg 2
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A. Tw mv NH3 koau CH3NH: divovton to mtopaxdto dedopéva:

NH3 CH:NH:
Xnueio Bpacpod -33,34°C -6,3 °C
M; 17 31
Ky otovg 25 °C 103 4-10*

1. Tati n CH3NH: éxel peyaivtepo onueio Ppacpov and v NHs; EEnyeiote pe myv
Bonbeia twv dlapoplak®Y SOLVALE®V.
Movaoeg 2
1. Xg mow oo TIS ToPoKAT® OEpIoKpAGiES LTOPOVLE VO VYPOTOMGOVLE LOVO TNV pia
amd Ti6.000 awtés Phoelc;
1) Xtovg 0 °C 2) 21016 -8 °C 3) Ztovg -35 °C
Movadeg 2
iii EEnyeiote pe v Ponbeia g poprakng doung NHz (H-NH2) ko CH3NH> (CHs-
NH>) ywri 1 CH3NH: €xer peyarvtepn Ky otovg 25 °C. Aiveton 61t to peboio (-CHs)
ONovpyet 1oyvpdTePo +1 enaymyikd @otvopevo an’ 0Tl to dropo H.
Movaodeg 3
A2

AtvovTol To TopoKAT® VOUTIKA OlaADUaTO:

Y1: NH3 0,4 M, Kp=10"

Y2: CHsNH2 0,4 M, Kv=4-10".

o. Ilowo amd ta dwAidpata Y1 1 Y2 wpémel vo ypnoIUOTOGOVUE, OOTE TPOGHETOVTOC
KATAAANAN TocdTTA TOL GLLVYOVE TOL 0EE0C VO TAPACKEVAGOVIE PLOUIGTIKO OldAV L
pe [H307]=2-10"1"' M kau pe kolotepn puOuotiky tkovotnto,

Movaodeg 3

B. Apoudvoope to OSdAvpo Y2 oe dekamAdolo Oyko Kol TPokOMTEL OtdAvpo  Y3.
Avapryvoovpe 10mL tov Y1 pe 10mL tov Y3 kou mpokdmtel Stdhvpa Y4.

Noa Bpebei to pH 00 Y4.
Movaoeg 6

Y& Oheg TG meputdoelg N Ogpuokposio eivor 25 °C dmov Kyw=10"14
Ta dedopéva 1oV TPOPANUATOC, EMTPETOVY TIC TPOCEYYIGEIS TOV AVOPEPOVTOL GTO GYOALKO

cag BipAiio.

Ko Emroyia!
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