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XHMEIA (Néo cUotnpa)

" Fevikou Aukeiou
Ocetikwy XZmoudwyv & XImoudwv Yyeiag

2ZaBBato 16 Mdiou 2020 | Aiapkela EEEtaong: 3 wpeg

OEMA A

['a tig mpotaoelg Al éwg kat A5 va ypays a NG TPOTAONG Kot S{mAa To

YPAUUA TTOU AVTLOTOLYEL 0T ZWOTN €T i
Al  Xe Soyelo Oykov V, tomobe € noq@( aeplov A Kol 08 KATAAANAEG

ouvOnkeg amokaBioTatal Looppon[%%:) 2B, AH>0

MeyaAUtepn avénon 800 vénomn G TaxVTNTAS NG AVTISPaoTG

Ba TpokaAEoEL: @(
«) H avvénom tov ov Kal pelwomn tng Beppokpaciag.

B) H peiwont ovT {ov koL M pelwon ™ Beppokpaaciag.

Y) Havéno HYKOL Tov 80xelov kat 1 avénom ¢ Bepprokpaaciag.

Movadeg 5

A2. ZXe 8 0 TomoBeTelTal TTOCHTNTA OTEPEOV XAwPLKOU KaAlov KC£03(s), To omolo
: s- QtVOUEVO SLACTIATAL COMWVA PE TN XNHLKT &lowon:

—>KC/,, +50

QH APXLKT) TUXVUTNTA TNG AvTidpaong elvat 1.

Av oto (8lo doxelo katl otig (8leg ouvONkeg TomoBetnBel (Sla TocdTTa KC/O03,
OAAQ e PEYAAVTEPOUG KOKKOUG, 1) apX LK1 TaVTNTA TNG avTidpaong elvat va.

2(g) *

[a Tig TaydTNTEG V1 Kal V2 LoXVEL
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(X) U1 > V2. @
B) U1 = V2.
Y) VU1 < V2. @

8) Aeyvwpiloupe tn oX€0M TOVG..
@ Movadeg 5

A3 T to v , Fe™, 0tn Bepeliddn katdotaon t 'Eli. ;
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o) ‘Exet 5 nAektpovia pe me = +1 Kot 5 nAeKt pe £ =2
B) 'Exel5nAextpovia pe me=-1 kat3 1 ovix pe £ = 2.
Y) 'Exet 11 nAextpdvia pe me =0 kot 6 nAektpoviarpe € = 1.
8) 'ExeldBpolopa tov kBavt. ap. my 5% ‘[K‘EpéVL(X (oo pe +(3/2).
@ Movddeg 5
%
A4. Tlowo amod Ta TAPAKATW aéptaﬁms@mlmhétspa:
o Cl (M =71) %7
. CHsNHz (M= 3@ x
Y. CHa (M = Q
8. C3Hs (M; @
Movadeg 5

A5. Noaxapoak OTOUV OL TIAPAKATW TIPOTACELS WG ZWOTEG 1) AavOACUEVEG:
o) H % TV VOPAAOYOVWY KATA OElpA auiavopevou onueiov Bpacuon
eivat. HC/ < HBr < HI < HF evw katd oeipd av§avopevng toxVog sivat:
HC/ < HBr < HI
{vovrou: otLatoukol aptBpot F=9 Cl=17 Br=35 =53
B) Ztnv avtidpaon: A + 2B). = 2l Ppédnke mepapatikd 4Tl 0 VOUOG
toaxyvtntag eivat: v = K(A)(B)2, OTou oL OUVTEAEOTEG TNG AVTISPAOTS
TauTifovTal pe Toug ekBETEG 0TO VOO TNG TaVTNTAG. AUTO oNualvel OTL N
avtidpaon elvat amAn.

Y) Y8atikd StdAvpa vrtoxyAwpiwdovs o&éog H-0-Cl 0,1M éxel pikpotepo pH amod
véaTKo SlaAvpa VoW SLwdovg o&€og H-O-1 0,1M otoug 25°C.
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8) To CoClzis) €xel pumAe xpwpa evw To EVudpo COC£2'6>@X8l KOKKLVO
xpopa. Alvetar 1 avtidpaon: CoC/l +6H20(@ oC/,-6H,0

2(s) ON
[Tapovoia vypaciag Ba ep@avioTel To UTIAE XpWOUO. < \

€) Ydatwko Siddvpa ovpiag (NH2CONH2) M, = 60, eptektikotnta 0,6% w/v
kot VSatTiko StdAvpa YAvkolng (CeH1206) My = € meplektikoTa 1,8%
w/v, otnv (8l Beppokpaocia, £xovv v Sl t@umtu«']g TtieomG.

@ Movadeg 5
OEMA B é
Q
B1. Aivovtal ot THPAKATW KAUTUAESG O pnz 5800 VEATIKWY SLOAVPATWY TOV

(8lov OyKov, UE TTPOTUTIO SLAAV 1Y

o) NH3 ) CH3NHa,. &

H Beppokpacia twv Stalypdtwy etv

To +] emaywykd (pat\le\% . C
oy
S

&

% (2)\

/5

. >
VmL mLHC/
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To onpeio (A) eival To loodvvapo onpeio kat yia Tig 5U0 oyKo
o) Na avtiotolyioete Tig kKaumiAes (1) kat (2) pe Ta Staiv

KbNH
B) O Adyog ——— siva:
Ky
CH3NH,
i)1 ii) 0,1 iii) 10 iv@
Y) KataAAnAdtepog SelKTNG Yl TIG OYKOUETP) s%urég elvat:
i) H @aworo@Bareivn pe pKa=9,51
ii) To kokkwvo Tov pebuviiov pe pKa =<%

Na aLTloA0Y1OETE TIG ATIAVTIOELS OOG.

g? o @ Movadeg 6
B2. Ol ATOMIKEG OKTIVEG TWV OTOLY Ay B, F@ €xouv S1a80X1KOVG ATOUIKOUG

apBpovg etvat: ra = 0,99 A 0,97 rr=2,27 A ra=1,97 A°
(1A° = 1071°m)
To otoixeio B avikel c‘tnpio@ﬂ.
o) Na Bpebovv oL at v otolxelwv A, B, T, A.
B) Na Siatatete ela @ aUEAVOEVT) TLUN EVEPYELAG 19V LOVTIONOV.
Y) Noa ovyxpiv €p LovTIopoV Twv otolyelwv I' kot A.
& @ Movadeg 9

B3. Aivovta %ﬁamﬁnw véatika Stadvpata yAvkolng g dlag Beppokpaciag,
IOV ayapEpovtal otn othAn (A).

Na lotelyioete Tat SLKAVPATA QUTA, HE TNV T TNG WOUWTIKNAG TILEGNG IOV
a TaL ot otAn (B). Na e€nynoete v emdoyn oag.

@ Alddvpa YAvkolng (A) | Qopwr. Ilicon (B)
1) C;1=0,1M A) 24,6 atm
Q 2) C2=1M B) 2,46 atm
3) C3=0,5M I 12,3 atm
4) C4=0,3M A) 7,3 atm
E) 1,23 atm

Movadeg 4
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B4. Na avrtiotolyloete TIG XNUIKES €ELOWOELS TNG OTNANG (A)@x TPOTUTIEG

evBaAties g omAng (B). Na e€nynoete v emdoyn oag.

Zin (A) ZmAn (B)

1 a) A 11KJ
1) CO, +§Oz<g> —>COy, ) @

! AHY = -394 KJ

2) €50,y —CO,, AH)

(|

3) C) + 0y, —>CO0y,, \QCV AHY{ =-283 KJ
4) 2C0,,,—>2CO, +0,, 5) m\qj = +566 KJ
%2 —+111KJ

%
[ToootnTa 8,8 g CO2 6[0(011(5(1@ ) %@ﬁl{c‘ig mpog CO kat 02
To o006 BepuoOTNTAG IOV EKAVETALT) po@atal eivat:

a) 56,6Kj B) 1 j j  6)788K;j

Ar: C=12 0=16 x Q%

OEMA T @ @
rt. e 60)(8%@%01’) oykov V =1L, tomoBetovvtat 0,4 mol agpiov A kat 0,6 mol

Movadeg 6

agplo omote og otabepn Beppokpacia 6°C paypatomoleitat n avtidpaon:

0
A@g) — 0T, +A, AH )
POOT) UTY] TIPAYLATOTIOLEITAL LE TOV EENG UNXAVIOUO:

©

QA@') +By, >AB,, AH] =+100KJ  (Bpadv 616810)
AB,, +B, 20 +A, AH) =-140 KJ (Ta0 6T4d10)

o) Naypagel o vopog toxvtntag g avtidpaong (1)

gyyunaon moidtTnTag
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B) Av n apxwn toyvTnTa TG avtidpaong eivat v, = 2,4-1@\/0{ Bpebel N
[+

TN TNG oTABEPAS TAXVTNTAS TG AVTISpaon§ Kal ot owrr']g.
Y) Av 1 avtidpaon teAewwvel o€ xpovo t = 100 s v el  péon tayvTNTA
QUTNG, LEXPL VA TEAELWOEL

8) Towa n TaxvTNTA TNG AVTISPACTG, TN XPOVIKN =100s.
€) Na Bpebel To TOOO TNG BepUOTNTAG TTOV 1’)§§0ﬂ N AmoPPO@ATAL LEXPL TN

xpovikn oty t=100s.

ot) Hovykévtpwon tou T, [I'] T xpov un t=>50s pmopel va elva:
i) 0,6 M, ii)0,3M,  iii)0,2 M iv)0,4M
Mova 124+2+2+1+1+1=9
2. Xt Soxeio 1L tomoBetovpe k mol SO3Kou 1'SO2 kat Beppaivoupe otn 61°C,
Q
0TOTE amokabioTaTaL N Loop : O SO, + Oy 1

MéypL TV amoKaTAoTooT LooppoTiag/ £xel amtoppo@nOel Beppotnta 20Kj|.

Av n Kc¢ ™ woppotiag o 0 kat o ouvteAeoTnG§ AmOS00NG TNG
avtidpaong elvat a = ’Q\

Na BpeBovv: Q 2>
a) To AH° g gv%fcm Movadeg 4
B) Omooérg@r ol K, A. Movadeg 6

Y) Ogpuaivouvpe to piypa g wooppomiag otoug 02°C, omdte amokabiotatal véa
TQ,"6TNV 0Ttolot Tt CUVOALKA Mol TwV cwpdTWV elvat 4,6.

Loop
i@nyﬁoﬂs pue dVo TPoOMOUG av 1M avtidpaon eivat evédBepun 1
wBepun. Movadeg 2
a vmodoylotein K¢’ g avtidpaong (1) otoug 62°C.  Movadeg 4

l: OVTOL OL TIPOTUTIEG EVOAATILEG TWV AVTIEPAGEWV:
IE S+0,,—>S0,,  AH{=-296KJ

S+%O —>S0 AHS =-396 KJ

2(2) 3(2)

Movadeg 16
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©EMA A

To B¢io (S) avtidpa pe to H2S04, cOp@wva pe v avtidpaon: @

S +2H,80,,,—>380,,, +2H,0, (1)
Al. Tloootnta Belov (S) avtidpa pe mepiooela StaAvpa 4
H moootnta tou aegpliov SOz ToOv ekAveTA YVUETAL UE LOOUOPLOKY

4

moootnta agpiov NOz), oe Soxelo otabepoy , OTOTE amokablotatal o€

otaBepn Beppokpacia 6 °C n wooppoTia:
8Oy T NOy,, @280, +NOy,,  (2) Q\ i
™G omolag 1 otabepd Kc =16 otoug 6 °C.

Na Bpebein amdédoon g avr(Spa@g@ Q
@ Movadeg 5

Q

A2. To SO,,, TOUL UTIAPXEL GTNV LGOPPO @anouov&varm Kot StaAveTal oto
VEPO, OTIOTE TPy ATOTIO(ETOtHY Qv Tl
SO, +H20(/)—>H @
To StdAvpa (Y1) o Kﬁﬁ‘@

Na BpeBein o elov(S) mov avtédpaoe otnv avtidpaon (1).

ko 18 L kot pH = 2.

S

Atveton Ka =
2( S

%7 Movadeg 8

A3. Zto (Y1) mpocBétoupe 2 otayoveg Tov Seiktn HA (KaHA = 10‘5)

plwv HA = k6kKIvo

a WvTwv A = kitpvo

@

B) To xpwua mov Ba aToKTNoEL TO SLAAV Q.

N BpeBovv:
'; ) O AGY0G TNG LOVTIOUEVNG TIPOG T U1 LOVTIOUEVT] LOP@T] TOV SelKTN.

Y) O BaBudg tovtiopov tov Seiktn.
Movadeg 6
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A4. Ze 1 LvdatwkoV StaAvpatog HS 0,2 M mpooBétouvpe 1 L v 0¥ SLAVLATOG
NaOH 0,2M, OTOTE yivetat M avtidpaa OVLSETEPWOTNG

H,S ., +NaOH,——>NaHS_ , +H,0

(aq) (aq)

Na e€etaoete av To StaAvpa ov Ba TpokVYPEL elval o , 0¢vo 1] Baoiko.

Atvovtat Ka =107, Ka =10", K =10""
L(ty8) 2(H,8) w

2

Movadeg 6

gyyunaon moidtTnTag
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XHMEIA (NaAai6 cUotnpa)

" FevikoU Aukeiou
Ocetikwy Xmoudwv & XImoudwv Yyeiag

24dBBato 16 Mdiou 2020 | Aldpkela EEEtaong: 3 wpeg

GEMAT@

OEMA A .

[ tig mpotaoelg Al €wg kat A5 va yp qov OTNG TPOTACN G Kot SITTA TO
YPAUUA TTIOV AVTLOTOLYEL 0TI ZWOTN YN

Al. Xe Soyxelo dykov V, tomoBetovpue @@rﬁra agplov A Kol o€ KATAAANAES

OLVONKEG ATOKABIOTAEAL ) (COPPOT 2B, AH>0

(53—
MeyaAUtepn avén G amo ou avénon g TaxLTNTAS TNG avVTidpaong
Ba TpokaAEoeL:

o) H (XI’)ET]O'T]& ov T@[ov KaL pelwomn tng Beppokpaciog.
B) H us{mz/iﬁ Tov dykov Tov Soxelov KaL 1 pelwon ™ Beppokpaciag.
Y) Hoy

5) VENOT TOV OYKOU TOL SOXELOV KoL 1) TPOoONKT KATAHAVTY).

L dykov Tov Soyxelov ka1 avénon g Beppokpaciag.

Movadeg 5

A2. Xs[o TomoBeteltal TocOTNTA 0TEPEOV YAwplkoL kKaAlov KCP03(s), To omolo

BePUALVOUEVO SLACTIATAL CUUPWVA UE T XNULKY e€lowon):

KC/O,,, ——>KC/ , +30,,,.

H apyixn toydta 6 avtidpaong elvat vi.

Av oto (8lo doxelo kal otig (8leg ouvONkeg TomoBetnBel (Sla TocdTTa KC/O03,

OAAQ e PEYAAVTEPOUG KOKKOUG, 1) apX LK1 TaVTNTA TNG avTidpaong elvat va.

gyyunaon moidtTnTag
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[ Tig TaydTNTEG V1 KAl V2 LoXVEL @
(X) U1 > V2.

B) VU1 = V2.

Y) vi<ve s

8) Aeyvwpiloupe T ox€on TOLG. @
? Movadeg 5

A3. Tw7to v ,Fe'*, otn Bepeliddn katdotaon i
o) ‘Exel 5 nAektpovia pe me=+1 kat 51 ovia pe ¥ =

2
B) 'Exel5nAextpovia pe me = —1 kat 3 nAektpoviarye € = 2.
1

Y) 'Exet 11 nAextpdvia pe me =0 kot m@us £=1.
8) 'ExeL @Bpolopa touv KBAVTIKWYV. o ud@ a OAa T NAEKTPOVIA (00 UE

+(3/2).
COOH CH=0

A4. Alvovtal ol TAPAKATW OFV(; sv%&
CH=0 x COQ
| Q | | |
®) CH-OH B) Y) C=0 8) cH-OH

| @ | |
CH,OH & OOH COOH CH=0

A U& 0,1 mol amo6 kabe pia amo Ti§ evwoelg avtés. H évwon mov Ba
wHatloel peyaAvtepo 0YKo 0§vou StaAvpatog KMnOg4 etvae n:

i i) (B) i) (y) iv) (8)
Movadeg 5
Al;oc XAPAKTNPLOTOVV OL TIAPAKATW TIPOTACELS WG ZWOTEG 1] AavOATUEVEG:
D

) Mmopel va yivel Stdkpilon g CH30H amé tmqv CH3CH20H pe 6&wvo StdAvpa

Movadeg 5

/®

KMnOg.

B) To amiovotepo aikadiévio ov OAa Ta atopa C  oTO MOPLO TOV, €(OLV
VBpLSLONO Sp?, ToAvpeplleTal KoL ATO TOV TOAUUEPIOUO TPOKVUTITEL TO

oLVVOETIKO KHOUTOOVK.

gyyunaon moidtTnTag
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Y) Ta ynuxd otolela mov €xouv 7 mAektpovia pe [/ =@ BepeAlwdn
katdotaon sival tpia.

8) To CoClzs) €xeL pmie xpwpa evw to €vudpo COC%%° 20(s) €Xx€L KOKKIVO
xpopa. Alvetar - avtidpaon:  CoCl, +6H,0, &==CoC/,-6H,0 .
[apovoia vypaciag Ba ep@aviotel To UTAE XpwH

€) To yaAaktik6 oty CH3CH(OH)COOH SZ amoypwpatifet 6&vo SaAvpa

X

OEMA B ¢ )
14 r’ r O 4 r 4 r
B1. Aivovtal ol mapakAatw Kamw@ous 6V0 VOaTIKWV SLHAVPATWY TOV
(8lov dykov, pe potumo StdAvpa-HC/.

a) NH3 ) CH3NH:
H Beppokpacia twv 8L TV elva
oy

4
pH

Movadeg 5

mLHC/

gyyunaon moidtTnTag
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To onpelo (A) eivatl To loodVvapo onpeio kat yia tig Yo OYKO@

o) Na avtiotolyioete Tig KaumiAes (1) kat (2) pe ta Sia a) kat ().

Ky
B) O Adyog ——— eivat: éi g
K,
CH3NH,

i)1 ii) 0,1 iii) 10 §\/ﬁ
Y) KataAAnAdtepog Seiktng yla tig oykop p QUTEG ElvaL:

i) H @aworo@Bareivn pe pKa=9,51

0 x
ii) To koxkwvo Tov pebBuviiov pn Q

Na aITloA0YHOETE TIG ATAVTOE @
Movadeg 6

B2. Ol aTopMIKEG AKTIVES oo (ElwV A Tov €youv Sladox koS AToULKOVS
aplBpovg elvat: ra = , rr=2,27A° 1ra=1,97A°

(1A° = 1071°m)
To otoxeio B av n o tov ILIL
o) Na Bpebov uuc pL ol Twv otoelwv A, B, T, A.

oToLXela UTA Pe avEaVOUEVT) TIUT EVEPYELAG 1°V LOVTLOHOV.
€ TIG EVEPYELEG 2°V LOVTIOHOV TwV oTolyelwv I kat A.

Movadeg 9

B3. X oAvpatog H2S 0,2 M mpooBétovpe 1 L Stadvpatog NaOH 0,2 M, omote

n avtidpaon ggovdetépwong H,S+ NaOH —— NaHS+ H,O
Q aregeTdoeTE v TO SLdAvpa TTov Ba TTpokLYPEL elvat 0vSETEPO, GELVO 1] BACIKO.

Atvovtau: Ka, =107, Ka, =10"", K, =10"
2

(HoS)

Movadeg 4

€yyonon moioTnTag
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B4. Yd&atwko SidAvpa o&eog HA 0,01M (Y1) éxel pH=2 oToug 25°C.
1) Na Bpebel to pH evog vdatikov StaAdvpatog dAatog N@ 0,01M otoug

250C.
2)Eva vdatiko StaAvpa adatog NH4A (Y3) elvan OUSéTZ%%VO 1N Baoko;
3)Na Bpebel n [H30*] mov mpogpxeTatl amd Tov LOV@OU vepPoL oTo SldAvpa

(Y1) otoug 25°C.  Kw=10-14
E? E; Movddeg 6
OEMAT %

l. Aivetal to mapakdtw Sidypappa X@%ET@I@V:
(A) =5 (B) = (1) 2 <A>@
\L+ 12 / NaOH

(N) + {npa

(A)( +Na,CO;3

Av Silvetat ég//% oplo opyavikng evwong (K), to abpolopa twv aplBuwv
o&eldwomnG OAwv Twv atouwv C eivat —2, va Bpebovv oL ZuvtakTikol TOTOL TWV

opyavmiv&' ewv: A B, TAEZ 6K A N.

r2. O@ évwon (A) amotereital amd C, H xat o&uyovo.
@e K1 poplakn pada g evwong (A) sivat M, = 90.

pebel 0 ouvtakTikdg TOTOG NG (A) Av:

Movadeg 10

@ ) 4,5 g g (A) egovdetepwvovtal TANPwS pe 100 mL StaAvpatog NaOH 0,5 M.

B) 4,5g g (A) avtidpovv TANpw pe tepiooela Na kat ekAvovv 1,12 L agpiov
oe S.T.P.

gyyunaon moidtTnTag
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Y%
Y) 4,5 g ¢ (A) amattovv yia TANp1 o&eidwon 200 mL SLOO\@ KMnO4 0,1

M, mapovaoia H2S04.

8) H évwon (A) dev avtidpd e appwviako Stdivpa CuCég. \

gi Movadeg 7

I'3. Miypa opoyeveg amoteAeltal amd Vo KOPECUEV kapBouAko ofv (A) xat
TO amAoVoTEPO KopeoeVo SikapBoluAlikd o0&y (B))\govdetepwyveTal MANPwWS HE

400 mL SwaAOpatog NaOH 1 M. To 814 TIPOKUTITEL ATIOXPWHATICEL
TANPw¢ 120 mL Stodvpatog KMnOs 1 M e H2S04 ko ekAvetan aépo (I).
Na BpeBovv:

«) O cLVTAKTIKOG TUTIOG TOV 0EEDG @ @

) Ta mol Touv apyKoV plypato \ §> () o@

Y) O 6ykog tou aegpiov (I') ot ouvvOy
Movadeg 4

4. Ilwg OBa Stakpivovpe oc% 5o 1 ovola oV TePLEXETAL ElvatL:
a) 1mpomavorn Q @
B) @awoin CeHsO @
Y) nponavu& @
Movadeg 4
&

OEMA A

To Gs@%pd ne to H2S04, cOp@wva pe ™ ynpkn e§liowon:

S, + ——S0,,,+H,0,,, )

() (aq) 2(g)
ANO( oLUTIANPWBOOVYV 0L UVTEAEDTEG oTNV avTiSpaom (1)
Movadeg 2

A2. Tloocomnta S avtdpa pe meplooslx H2SO4. H mooodTnTA TOL atepiov SO2 mov
EKAVETAL QVAULYVUETAL HE Loopoplakn moocotnta aepiov NOz) oe Soxelo
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[METEMELE
2020 | Maiog | ®don 3 | Alaywviopata Enavc’t?\qnggg
\%

otaBbepov Oykovu, omoTe amokaBiotatal oe otabepn Oepp i 6 °C 1

LooppoTria:

SOy T NOy,, &2805,, +NO,, (2 <\
™G omolag n otabepd Kc =16 otoug 6 °C.
Na BpeBein amdédoon TG avtidpaons auTng.
EE Movadeg 7
A3. To SO3) mov vTdpyel otV LooppoTia ( %owbvsrm kat StaAveTal oto

VEPO, OTIOTE TPAYUATOTIOLEITAL ) v TiSpao

SOy, +H,0.,,—>H,SO

) 4(aq) (3) x
Q

To StdAvpa (Y1) oL TTPOKVUTITEL éxé@m H =2.
Na Bpebei n TocdTTA 0€ Mol T QL AV otv avtidpaon (1).

Atvetau: Ka, =107. &

(H;304)

A4. Zto Siddvpa (Y1) n@us (')vsg Tov Seiktn HA (KaHA = 10—5)

xpwua popiwv HA Vo @

Xpwua lévrw& {TpLv

Na BpeBov

«) O )\é% OVTLOUEVNG TIPOG T1) [UT) LOVTLIOUEVT) LOP@T) TOV SelkT).

B) T@a oV B ATOK TN OEL TO SLAAV Q.

y@@uég LOVTLoHOV TOV SelKT).
@ Movadeg 8

Z KAAH TYXH!!!'!I!

Movadeg 8
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