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Awapkero EEETaong: 3 opeg Og

EK®QNHIEIX &
OEMA A:

2nc epwtnoeig A.1 wg kot A.4 va onueiwoete ™ owar@my XOPIS aitioAoynon.

Al Tlow amd 11 axdAovBeg MAEKTPOVIOKES
NAEKTPOVI®V TOV OTOLOL TOV uokuﬁég wiov

>Mo) ot Bgpelddn Ko

£G MEPLYPAOOLY TNV KOTAVOUT| TOV
Ta%g |

a. 1s? 2s? 2p° 3s? 3p°® 3d'0 4s? 4p° 4d¥/5s?
B. 1s?2s22p6 3s2 3pf 3d!° 42 ,‘ s! %W
7. 1s%2s% 2p% 352 3p® 3d'° 452 4p®4d> 552 %
8. 1s%2s%2p83s23p® 3d@4p6 4d* 6s! @
Q = v Movéodeg 5

A2 \
o v avtiopoon: 2 &)—) 2B(g) + I'(g) , oiver

0 puOUdC Tapay®YNS TOL

npoiovtog B kdém VIKN ottypn eivon 21073 M/ tvot 1 ToydTNTo TG OVTIOPOIoTC

™V 1010 ypovt

u.2-10‘3M‘s ——B.4-10°M/s v. 1
—
A @ %/
e doyelo &xel amokataotadei n tcoppomio:
N204(g) N )
Av duthaclaotel 0 dykog T ov og otafepn| Bepuoxpacio toTE:

o. 1 pala tov NO2(g) n Toun
B. m mieon oto doyxeio avdveran
Y. M ovykévtpwon tov N2O4(g) avEdvetat

0. m ovykévipwon Tov NO2(g) petdvetat.

0. Aev umopovpe vo yvopilovpe.

Movaoseg 5

Movaéoeg 5
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A4  Avce puBuiotikd dSidivpa mov Exel pH=5 npocteBovv Aiyec otayoveg tov deiktn HA
ne Kana=10%, 0 Aoyog [HA]/ [A” ] Oa givou:

a.

A5

p
Y.
)

0,1
10°

. O
10-6 O\\
%& Movadeg 5

Noa yapokmnpicete t1g akOAovOeg TpoTdoelg LmoTég (X), 1) &&ﬁléﬁg (A):

o. Otav éva popro l-mpomavoAng, He TOV TOPOKSH 0&@

aKTIKO TOTO PpiokeTon oe

vouTIKd dtdivpa, 6Vo pPdvo dtopa Tov uopiog r% UIOpOVV Vo, GYNUOTIGOVV GOV

vdpoyovov pe ta puopia tov H20.

w Qv
SN %@%
S

B. Aev vmdpyovv o @ ov &yovv ot BOepelc :
vrootifdda d.
v. H evépyer gpyomoinong Ea poc avrtl + B —— I xou n evépyela
E -~
EVEP inong E; ™me avTioTpoenc (W‘C@g I' —— A + B otig 1d1eg ocvuvOnkeg,

0. To 21Sc kot 0 30Zn sivon ot

5@ V KOTd TNV peTaPforn evo @ng avTidopaomg.

Is

v d topéa, &xovv €vav aplBud ofeldwong oTig

EVAOOELG TOVG KoL OgV 0)@% AOLTOL LLE YOPOKTNPICTIKA (PO UATA.

€. X2to 10v 2He" o1 vmoott

Kot 2p €xovv tnv 1010 evépyela.

Movadeg 5
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B.1

To tp®dT0 06 T TOPAKAT® drorypappota deiyvel 000 VOATIKE HoPlaKE SIHADOTO e 15OV
oykovg, mov olaywpilovror peTa&d TOvg pe Mumepatn UHeUPpdvn. Xto SwypdppoTo

ocvpPoAiilovtal povo o HOPLA TV AV UEVOV OVCIMV KL O)L T Lopta Tov H

AN
]
s o 1O O %/

[Towo and Ta mapaKdto 4 dtorypappota napwréws@@ua HETA amd OPKETO YPOVIKO

dloTno;

a
H Beppokpacia eivar id1a kot otabepn Kdl@@ldh’) poTa. %

Na 01Ti0A0y16ETE TNV 0TAVTI 6] cagg@

o
| o :
H O H
(@M V)
@ Movaéoec 4
B.2

"Evog gotrtnt¢ mpaypatonotel 600 mepdpota pe TNy apeiopoun avtidopoaon:

2A(g) +B(g) — 2I(g)

IpoTto meipopa: oe doyeio dykov 2 L oe Beppokpacio 400 K, eicdyst éva pelypa tov

aepiov A ko B. Metd and opiopévo ypovo dwomictwoe, 0Tl n wieon otabepomomnke kot
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otapdtnoe va petafdireton pe otabepn v Bepuoxpacio. Me avdivon tov pelypotog
Bpnke 0TL awTd TEPLEiYE:

[A]=0,4M , [B]=0,1M , [[']=0,8M.

o. No e&nynoete av n mieon and v apyn TOL TEPAUOTOS HUEXPL TV 6100 oinon g

avénonke N petmonke. 7

~

O ‘ Movadeg 2

B. Noa Bpebein Kc ¢ 1ooppomiog. &

v. Iloieg givat o1 apyKéS GLYKEVIPMOELG TOV oEpiV A %

Movaoeg 2

Movaoeg 2
AgvTepo meipapa: e vo GALO doyelo OYKOL %nmﬁg glodyel 1o 010 petypo tov
aepiov A ko B ol mpaypoatomoieit \®a avtidpaon. H ynpu %@ﬁonw
amokaTaoTainKe ce Aydtepo xpovo @écn HE TO TMPOTO TEIpOL, % TEAMKT)
oLYKEVTPWON Tov aepiov I, Bpébnke u@'nzepn an’ §,TL 6TO TPMOTO JEL ﬁ/

6. Ilowo pmopet va givon n Sta(ptg oLVONKEG OVALEGH GTO, S@Jauam;
‘ Movaoeg 3

e. H K. oto Ssbts@ga glvan 1010, peyoAvtepm M 08 oY£0M UE TO TPAOTO

meipapos; @ @
< L
oion efvat eE@Oepun 1 svééespu@
—

ot. H av%h
@ % Movadeg 2
No o1TIeA0YNGETE TIS anavrﬁca%@

B.3

Movaoeg 2

I. No ovykpBei to péyebog tv mapakdTm 1WOVIOV oTN BgUeAM®ON KATAOTOON Kol Vo T
KaTaTtdEETE KAt ovEavopevo péyeboc.
a. 11Na" B. 2Mg?" 7.3 O* 8. oF

Na 01Ti0A0YoETE TNV 0TAVTIGY] GOC.

Movaoec 4
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II. Noa ypagovv ot ymukéc elodoelg yio Tov 0e0Tepo 10vTIopd tov 11Na Kol Tov Tpito

vtiopod tov 12Mg. Na cvykpivere Tic evépyeleg tov d€0TEPOL 10VTIGHOV ToL Na Kot

TOV TpiTOV 1VTIGHOV ToV Mg.

Noa o1Ti0A0Y1)GETE TV ATAVTNG1] GOC. \

&

. 4

Y& KAe1oTO 00YEl0 OYKOV 6 L €16AyOLLE IGOUOPLOKES 7@ ¢ agplov piyparog SO2 kot

O2, Ko avtdpovv pe amddoom 80%. %

2S02(g) + OaAg) —"250s(g)
a. Av n otabepd 1oppomiag 1GovTa é— 4 vo vmoloyiobel n ovot

1 e
aepiov pypaTog e yMUKNG wopg.
® )
NG BepudmTag MoV EKAVETOL pPPOPATAL UEYPL TNV

N\
66,

B. No vmoloyicBel to o

YNUKN 160ppoTTia: \

Atvovton ot O @ég e&loD0ELS: @

S(s) + O @SOz(g), AH=—295K]J {&
%&) ——>S0s3(g), AH=- 3@

TOPOKATO PETAPOAES:

1) IIpocOnkn SO2 c10 o (V,T ctabepd)
i1) Meilwon g Beppoxpaciog tov doyeiov (V otabepd)

111) Meiwon tov dykov tov doyeiov (T otabepd)

iv) IIpocOHnkn kataAvT.

@nol) TOV

Movaoeg 2

Movaoeg 3

S(s) %
—
v. Zm@udcwon ™mg napanéwm@ggwoppon{ag npaypotonoteital pio omd Tig
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[Towo amd avTéc TIC peTaPoAg TEPLYPAPEL TO TAPAUKAT® SIAYPALUO TOV GVYKEVIPDGEMV

TOV OLGLAOV TOV GLUUETEYOLY GTN| YNUKT 1GOPPOTia,;

No o1TI0A0Y1)GETE TV ATAVTN G GOC.

mol/L

; /\@Q

©

O |
Q = § Movaodeg 2
Q @
Ir.2
e doyelo mpoohs 200mL dwAvpatoc 0,2 r koau 0,56g pwiocpota Fe, omote
—

TPOYLATOTTOL TOPAKATO OVTIOpOo, Gs@ 1 Oepuroxpacio:
%E Fe(s) + 2HBr — r2(aq) + Hax(g)

)
o. r@awﬁokﬁ Ba mapatnpnOel %Vapxucﬂ TayvTNTO TG ovtidpaons (avénon,

peioon, kapio) Kot ctov 6@0 exAvopevou aepiov (awénon, peiwon, kapio) ov

npoctedovv 6to doyeio, TOV TOPOTAvVe, To EENG :
1. 200ml doAvpatog 0, Br

ii. 200ml doAdpatog 0,05M HBr

111.400ml droAvparoc 0,2M HBr

1v.0,56g Bépyag Fe.

Na pnv arTioh0YNGETE TIS ATOUVTICELS GO,

Movaosec 4
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B. Av n mopanave ovtidpaomn, pe to apywo ddivuo HBr, mpaypatomoleiton o avorytod
doyelo otabepnc Oepupokpaociag, vo vmoAoyicete m petafoAn g pdlog mov OHa

napatnpnOei oto ddAvpa Katd ™ ddpkela g avtiopaons. Atvovtar A; (Fe=56, H=1).

ovaoEg 2
O
.3 \\x

‘Eva petypo (M) mepiéyer NaOH kar CH3;COONa. To peiypo dtoAvetar oe vepd Kot To

dtdvpo apaidveTon pe vepd oe tehkd oyko 1L. 10 m TEAMKOD  SLOADLOTOG

OYKOUETPOVVTOL TTAPOLGia Tov deikTn Qavoro@Baieivn pe mpotumo drdivpa 0,1M HCI.

Otav o deiktng amoypopatiotel €yovv mpootedel Grok povpevo dtdivpa 15mL
S

TPHTLTTOV SAVHOTOC. TN GLVEXEWL TPoGsOETOoLE AlY €G TOV O€lKTN TOPTOKOAL TOVL

peBvAiov kat cuveyilovpe v oykouérpnon. Otav mopatypcovpe aAloy GTO YPOLLO TOV
delkn moptokaAi tov pebBvAiov, &yovv TPOG vvolkd 20 mL tov mpodTULTOL
SLADLOLTOG. &3 %%/

@
1. Na Bpebei n cvotaom e mol Tov t@gjémiyuarog M). %W
% Movadeg 3

il. Tl omv oykopétpn v’@éﬁ wpocbécape dvo deikteg; A TOLE OO TNV 0Py
uovo tov OelKTn To aAitov pebviiov, Tt Oa umopovc TPOGO10PIcOVLE TEMKA,;

| W
@ @ Movaoeg 3
TOL OYKOUETPOVUEVOL

|
iii. No Bpebdei top S1okvpaTOC, 670 1608HVao onueio mov
avTL @% TV TANPY avTidpacn Tov € o HCI.

v. Alveton n KaumdAn g oylmét&% OV TTPOALYUATOTOMONKE:

1 QY

Movéoec 3

[
»

Vaiarroc HCE /mL
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Na Bpeite 10 ypdpa tov daAvuatoc oto onueio A,B,I. EEnyeiote pe Pdon tig ovoiec mov
TEPLEYEL TO OYKOUETPOVUEVO SIIAVLOL GE EKEIVA TOL oM UETDL.

Movaoeg 3

o -5

Atvovtat:. Oha to dtoAvpata Bpiokovtor oe Bepuokpacio 6 = 25 C. I@H)—z-lo ,
-14 N

K,=10 . Ta dedopéva Tov TPoPANLATOC ETITPEMOVY TIG YVOOTES ﬂ:p@{c C.

Atvetan yia Tov ogiktn eoawvoro@Bareivn (teproyn pH ariayng ypdpartog 8,2-10, dypmpo-
pol avtiotorya). ['a tov deiktn moptokaii Tov pebBviiov %}; pH aAlayng ypodupatog

2,7-4,77, kOKKvo-Kitpvo avtictoyya). \
ﬁ

Ta onuela mov aAddlovv ypopa ot dgikteg To Oew KOl ®G 160d0vVopo onueio g

OYKOUETPNONG,. | fj %/
oran s Q- e
OEMA A:
AL @ %V
®élovpe Vo TOPUCKEVAGOVE uetypa NH3 wor CH3NHz xotr yie, 10 okomd ovtd
YPNOUOTOLOVUE €VO AL \‘®l1), oykov 44.800L oe %neptéxal N2, Hz xat
5% og mol CHs4. To u@%
TPOYLOTOTTOLELTON 1] QVTIOPAOT): v

Hi(g) , AHb=-92KJ ( L)@

Na(g) + 3Ha(g)
L —

[Ipayporo ItOUWOG KL 1 TAPAAANAN owr%

NHs( %%;@) —— CH3NH2(g) + Ha(g) , AHi=+98 KJ (2).

To tehco petypa (M2) mepiéyet NHs(g), C Ha(g) xon Ha(g).

Amo to petypa (M2) omououcpﬁv% H3 ko CH3NH:2 pe vypomnoinon kot mapapévouy

teakd 0,4 Kg agpiov Ho. @

1) dloyeTevETOL GE JOYELD % € KATAAANAeC ouvONKeg
>

Noa Bpeite:
A. Tn ovotaon oe mol tov petypatog (M1) og N2 kot Ha .

Movaéoec 4
B. T moocodttec NHz ko CH3NH2 mov mapdyOnkav.

Movéosec 3
I'. To moc6 Beppdtrog mov ekAdETAL GLVOALKE oo Tig avTdpdcelg (1) kat (2).

Movaéoeg 2
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A. T v NH3 kot CH3NH: divovton to mapakdto dedopéva:

NH3 CH:NH:

Xnueio Bpacuod -33,34°C -6,3 °C

K» otovuc 25 °C 10 4- 10—%

BonBeta TV SopopLOK®V OLVALEDV.

1. Tati n CH3NH: &gl peyaivtepo onpueio Bpa&@ﬁv NHj3; E&nyeiote pe myv

1. Zg mowo oo TIC mopaKdT® Oeppokpaoct
amd T1G 600 avTég Pdoelg;
1) Ztoug 0 °C 2)

111 EEnyeiote pe v Ponbeia mgamﬁg doung NHsz (H-NHz) o

NH>) ywati n CH3NH; éxerpeyordtepn Ky otovg 25 °C. Alver
onovpyet 1oyvpdTEPO +yu<c') QavOUEVO o’ OTL TOGT
A2 &Q
Atvovtal To TopaKAT® VIUTIKA SlaAd ot

Y1: NH3 0,4 M,

Y2: CH:NH; 04 4-10*. @

a. Ilowo
KOTd 066tNTO TOL GLLVYOVE TOL O

1=2-10"' M kou pe kaAvT

VOLOTIKY KAVOTN T,

Noa Bpebei 1o pH tov

Ye Oheg Tig mepurtdoelg 1 Oepuoxpacio eivor 25 °C dmov Kyw=10"1

OULE VO VYPOTIOI|COVLE L

3) Ztovg =35

M, 17 31 Q>
Ke

Movaoeg 2

62 mv pia

Movaoeg 2

sNH> (CHz-

—owAOpata Y1 M Y2 mpénet’y r\ncstuonomcsouus, wote mpochitovtog
o TOPOCKELAGOVUE PLOUIGTIKG d1dA AV

Movéosec 3

dekamAdGlo OYKO Kot mpokvmTeEL OdAvuo  Y3.

B. Apoidvoovpe TtOo OStdALUQ |
Avopryvooope 10mL ro% mL tov Y3 kot tpoxvntetl SidAvpa Y4.

Movaoeg 6

Ta dedopéva 1oV TPOPANUATOC, EMTPETOVY TIC TPOCEYYIGEIS TOV AVOPEPOVTOL GTO GYOAIKO

oag PipAio.

Ko Emroyia!
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