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©®EMA B A\f

B.1  ¢. Boowd oéeidio oynparilovv to péraido kon e10KG.SMV wpity nepiodo Tov

\Y/

A: 15°25%2p%3s" o B: 15%25%2p%3

. To tpito otoyyeio
nuariler enapeotepilov

A@ov dtveton ) oyéon: Zp=Z+1, 10 A Ba’gviyket otnv A g TA) ko to
B ot 2" opdda (ITA) xou pe Sedopévo 6T oviovy| o " mepiodo Tov
nEP0OIKOV mivaka, Ba £xovv NAEKTPY : 1

And Tic mopamdve SopEG Qv r@)

vrootoddac 2p mov €
aptBud n=2.

To niextpdvio tov A pe T uyraddcepn evé
vroctoddac 3s mov € opor ntg
peyoAdTepo KUPLo KPoyiks, apiBid 5E_OY

Ot teTpdideg Tov

n=3, £=0, m=0

Ono6te 01 KOLVE
(3,0,0,%2)1 (3

2L6
kit
= 2257201 35%3 K237

/ /" Ca: 15728 s KALAMEN?

) oo Wi TV oTotyeimv, elval:
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.
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Pl ZA 11 K(‘L%
¥ . 1 10 NAEKTPOVIO TG
Avtd’ cvpPaiver yuori €xet
HE TO TAEKTPOVICL TNG
=3, oAAd kOpro kPavrikd

11} O nhexrpoviaxot thmor kard Lewis tav (nrodpevov evhoenv, sivar:
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a. H évaon Ca(CLO;), eivar wovtua, pe 1dvra C@

®6 24 :

Hopatipnon: Asv amoy
NAEKTPOVIOKDV ﬂ')nw\/@}xk\
é\/

B.2 o Adioua K6&,\/
HQ bHA ,0 5 HiO© + A
K

xt\éb7 1
[/ ugraPohéc X X
LCOPPOTi -X X X
/ap 3= D M . Apa x =107
{8/

U g 2 2 -6
e ,\\ka(HA): K, = x :2(__:10
N 0l-x 01 0Ot

N/
A

Vo = K, (HA)=10" |otoug 8, °C

Méhopa A2 (8, °C)

To dhag NaA Suiotator kor 1o 16V A~ aviidpd pe 1o vepd, evd 1o Na' dev

aVTIOPAL.
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mol/ L |NoA = + Na© + A’
dibiotaon I 0,01 01

mol/ L A+ 10 = HA UK

APYIKA 0,01

uetoforec -\ + O +y

1CopPOTIOL 0,01 —vy ] ]

pH=8= [H3O*}= 107, Onére: [OH‘

oK =107

ﬁ;B -+ Hzo = I’I3()Jr + B
0,01

~( +m +m
0,01 —» w W

o] o _ o (o)
[HB]  00l-» 001 001

K, (HB)=

o | K,(HB)=10" | 25°C)

H K, otov 8,°C eivon ion pe 107, dnhodh peyoddrepn oméd v Ky, otoue
25°C.
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Opog n Ky, avééver pe avénon tng Beppoxpaciac, : VTIGHOG TOV
vepov etvan evodBeppo gouvopevo kol chupova pe ap e Chatelier n

v
avénon g Beppoxpaciag svvoei Ta ev8dBeppo ouy ~Apa: 8, > 25°C.
Avtictorya kou n K, avéaver pe adénon g posilog yiow Tov 1610

AGYO.
Me Béon ta mapandve to o0& HA Oa &y
omdte otovg 25°C K, (HA) <K, (HB).IIp
loyupotepo 0o&d eivar 10 HB agod
Oeppokpaocia.

¢ 25°C K, (HA) < 107,

B.2 B 1) Zooreivon n kaprdry ()

ii) HI +NaOH — Nal +H,0

270 160d0vopo onpeio TobEYavpe AP
70 Ghag Nal mov diicta

NaI' — Na' + I/ Avo dev avti € TO vepo)
eved to I avtidpd: 5
Apa 610 1606UVOUO oTuElY To pH gotko pH > 7 otovg 25°C
TPGY POl TOV QOIVETOL OTHV KOUTOAT
B.3 %
o) CH,CH=0 + 2Cus% aOH Na + Cu,0 + 2Na,50, + 3H,0
6

) CH,CH,OH + 4I H ~—HCOOK + CHI, +5KI + 5H,0
2 2 2 3

y) CH,CN + 2 O,

8) CH,COCH N ﬁaw )CH,

) 1OHCOOK‘§F\\4K 0, .50, — 10CO, +4MnSO, + 7K,80,+16H,0

-

@EMA

f,lj /2;\) | @\\

A CHy<CH, NTB CH;CH,CE I': CH3CH,MgCt
P,

ACH;CH,OH E: CH;CH=0 Z:CH;CH(OMgCHCH,CH;,
O

0:HCOOCH(CH;3)CH;  K: CH;CH(OH)CH,CH, A: CH;CH(C?) CH,CH;
M: CH;COCH,CH; N: HCOOCH(CH;)CH,CH; E: HCOONa.

~: CH;CH(OH)CH;

|__TA ®EMATA HPOOPIZONTAI [1A ATOKARIZTIKH XPHYH THY @PONTIZTHPIAKHY MONAAAT | LEAIAA: 5 ATIG 13 |
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.2 Tlaipvovpe éva deiypo omd v Gyveor évoon kgl o TIOpaoel e
avtidpaotipto Tollen’s Ba Sovue va oynparifeton kbromtpoapydpov (Ag).

Tote 1 évoon etvar  CH;CH=0 (évwon E)

CH,CH=0 + 2AgNO, + 3NH, + H,0 — CH4 +2Ag+2NH,NO,
6

Av dev etvan 1 CH3CH=0, maipvovpe devt

O

: @V- yre and ©OGTH Voo
Kon av avtidpdost pe to 6&wo Sddopa K,Cr,0, Ba d¢% ETATPOTI] TOL
TOPTOKAAL YPOUATOG TOV StAOpaTog o TTpéatv, dnhadh i & ofedmbnke
yopis va givon n E.

Apa etvon 1y CH;CH(OH)CH,CH; eK,Cr,0,/H,S0,

C 0V OMTIdP
xou 6yt pe  Tollen’s. x
H ympuc eé&lomon g avriﬁpa ' P
i
3CH, C HCH,CH,+K,Cr,0,+4H,S0, H, @*%(S@L +K,S0,+7H,0
O

Av onig 600 mopa

QMOTEAECHOTO TRV T
CH;COCH,CH;
ofedwveron ard

GPOATIPTICOVHE €VOL OO TOL OTTIKG,
n évaoon Ba sivan 1 keTdHVN

1/ mol CH, kot o mol CsHy agod eivon

: I"(C3H4) =3-12+4=40
Mot n,Mr, = 13,2 = 26a +400 = 660 =13, 2

\ C Or avtidpbioeig mov mpaypartomototvion etvar ot eEAc:

NP
A4

;HCECH + HROo 7 {CHF;H} —  CH;CH=0

0,2mol -
- 0,2mol

apyrcd
TEMKQ
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H,. H,S0,

{CH3C CH + HO |FCH1=§{~CH3} & CH;COCH,

0,2mol 7 -
- 0,2mol

YOCEMV TOV TOPAYETOL,
Grignard. CH;CH,Mgl.

apyIKd
TEMKQ

2T OULVEYEW TO WIYHO TOV  KOPBOVOMK®OV
npootifeTon oto abeptkd StAvpa Tov avTIdpo

Mr (C,HsMgl) = 2-12 + 5 + 24 + 127 = 180

: , m
Ta mol tov Grignard givon: n =— ,

O1 avtidpaoer Tov Grignard pe 70 v elvat:

CH,CH=0 + C2H5 I——+ 3CH(OMgI)CH2CH3

aVTIOPOHV 0,2mol
naplyovron - - Q O,Zmol

CH@O%@\Jr C,Hs % CH, C(OMgI)CH CH,

AVTIOPOVV W/ ;
TOPCYOVIOL /\ Y2

Hocpampo 1 n 0G0
Kapﬁovu woa 0,4 piol.

Fna@jﬁx 1| ocdiTo, 1oV CHsMgl firav 0,5mol, mepicoeyav 0, lmol.

O,ZmO,

sMgl nov aviédpace pe 1o piypo Tov

@61} 6710 SoYEL

P
e

// % i gI)CHQCHz

< mo @ OMgl)CH,CH,

. h CH,

By  0:{m CH,CH,Mgl

v Orav ot ocvvéea npocBécovpie mepicoeta vepov Ba avtidpdoovy kot ot Tpeig
TopaLdve eVOGELS 1e TO vePS, ¢ eENC:
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CH;CH(OMgl)CH,CH; + H,0 ——> CH;CH(OH 4 Mg(OH)I

aVTIOPOLV 0,2mol
TEAKA -
OMgl
i
CH,-C-CH,cH; T F2O
I
CH;
avTIOPOvHV 0,2mol

TEAMKG - Q
CH,CH,Mgl + k—) C

OVTIOPOVV 0,1mol

TEAKQ -

Tehka ot opyavucéém{t OV TPORUTTOLV KOl Ot TOGOTNTEG TOVG 6€ mol,
elvon:

D CH;CHONJCH;CH; ,2%
& Ay

ol

<

3

2
o
a
(@)
o)
o

3\‘ CH:

D N
g\f'\j";:/‘\/

9
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GEMA A
A o Awwopa Y1

mol/ L

apyIKa
uetafolréc | —x
LGOPPOTiaL | € - X

| HCOOH + H,0 = HCOO 4,07

[HCOO™1[H,0"] _
[HCOOH]

K, (HCOOH=

x =107
n,_, (HCOOH)
T n . (HCOOH)

Avdhopa Y4 @
[veton avamf;q SAvUATAV  TOL WADT] Kot SLOPOPETIKGOV

SWAVPEVOV 0VGL mov dev avtl aiﬁl’) TOUC.
4 ’ . Q

1

@TOHCOO : 28%——nz(apx)::>Cﬂ(V;+V2):c2-V2_—_>Cli:_CzK2_:>

Vi +7,
1
=o,5-5@50m

mol/L HCOONa ., HCOO + Na'

Avdotoon 0,1 0,1
mol/L | yCOOH + H,0 = HCOO™ + H;0'
PO 0,8 0,1

petafolré | —y Ty Ty

tooppomia | 0,8 —y 0,1+vy v

TA GEMATA HPOOPIZONTAI NA ATIOKARIETIKH XPHEH THY. ®PONTIZTHPIAKHY MONAAAY | LEAIAA: 9 ATIO 13 |
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A@ov dtvetar 0T 1oYDOVY 0L TPOGEYYIGEL, EYOVLIE:

Al P

[H,0°]= &, £ — 1028
Cp 0.1

o, (HCOOH) ¢ 8107

2 (HCOOH) ~ Cot 08

Moy

= [H,0"|=8-10"M Apw:_y=8-10M

H petafoin tov Pabpod wvriopot tov

— _ 103 -2
Av=o0, -a,, =a, - =107 -10" =

= Ao =-9-107

% petaffoln = A 100 =-=
al
Omnote 1 Y% petafoln givo

GOV TPOCEYYIGELS, dNAdY) Yo apaiwGcT) 6E
" lupoiog OTO OPOIBUEVO SLHADp EYOULE:

Vopn
of
I/I'/TE/1 =K,—*= [H 30+J apyé
C Lovx Cﬁ
',

RS e Opwo mov ioydovv o1 zmpoceyyiceg, to pH tov
@J hporog Y4 npoxtikd e petafdireton.

IHEVO- PLOUICTIKG Oddvpa givon 6&wvo, apov &xet pH < 7 otovg

pH =PK, +log& = 4+log-1¥ <7

Cyr 8
Me ) ovveyf apaimon tov 6&vov Swhdparog Y4 nhve and to dpra wov
wybovv o1 mpooeyyicels, Bo ehatt@voviar OAO KoL TEPIGCOTEPO OL
GLYKEVIPOGELS TV GUCTATIKOV TOY Y4 .
To pH tov dwhdpatog B av&aver kon yio modl peydidn apainot teivel oty
Tiph Tov ovdétepov pH (pH = 7 orouc 25 °C).

r
1
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A2,

- n
poxdnTEl pv6 5 Srékopo HSO, / SO4”.
o HSO, & ) Oé_6——n_6—n mol

a

To mol tov NaHSOy etvon:  nypg, =C; -V, =2-3=6mg
To mol tov NaOH etvan: ny,,, =C, -V, =2-C,mol =n

lveton avtidpaon petagopbg npwtoviov (H') and 10 SO, ot Béon
OH: HSO, + OH — SO, + H,0
1 o poproxt] poper: NaHSO4 + NaOH — N4 + H,O (I)

To dwéhvpa wov poxvntet (Y5) €xet pH=2

Oa kévovpe Sepevvnon:
i) Av ta avridpavra Bpickovior 6e ooty

Nast4, OToV: Nast4 - 2Na+
To 16vra Na* ev avridpovv X
efng SO+ H,0 & HSOAPQHU

Aniodn) Ba Tpoékunte Pagixod o pH

ii) Av 1o NaOH Bpiokétav oe GGEW
nocétnTa NapSOy pe v YOV EV

Bdon. Apa axdun geyaivtepo pH, ondteemoppinteton.
iii) o va éyovpe zekic = 2 nepiocsEl To NaHSOy (n < 6)
mol + NaOW/ 5 NaSO,  + H0
APYIKA \% n \Q -
AVTIOPOVV, < n n -
Tapdyoy ‘
TEMKG <\

YA 5 L

mol/L NaHSO, — Na' + HSO4
Adoroon Coe Cot

mol/L Na,SO;, — 2Na™  + SO/~
Aboraon 2Cy Cs

To Na' 8ev avtidpd pe to vepd.
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mol/L HSO, + H,0 <« SO é ‘0"

5

apyKd Co C
uetoforéc -Q +@ +@
1GoppoTic Cot=0 > 0]

pH=2<[H;0"1=10M «au npokinzer g=10"

K, (HS0;) =

[HSO;] Ce—¢

C -7 }
:>E-’3——O,5:>C0¢=2CB=>65”%6-H=2 %ﬂ 2mol

o3

o tn ovykévipaon Tov N@uu

a. To duvopa Y 5 \%COOH pe C1\= 1M xon pH=1.
oG eivéy Qj By TG pudpiong Tov Eyive.

pH=1 = [H;07]410™™M
mol/ L @ OOH 4 H, - HCOO  + H;0"

mopponia[«A s ® W ® 0,1 (pvBuion)
) o 0t
acoom=ONMNBO ] 01w Olw ..

w =

] ol 1 ’

_n,, (HCOOH)y o 107

= Apa:| o= 107

(HCOOH) 1 1

naﬂl’

TA 8EMATA HPOOPIZONTAITTA ANIOKARIZTIKH XPHEH THE @PONTIETHPIAKHY MONAAAY ] TEAIAA: 12 ATIO 13 |
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Aj
W@OM  — weoo + W

R 7 N HoF qaec
00 +H0 = weoouw +oH ’ leg.
LW Ay Neplebeoe MOH o gH YT Qtte ¢

L) Ta va @w pHLTE Apene Vo nepistever Mooy
wol Hwoop « H—=bt #Bwou + WO

hpw.  CaNy A B -

Adn - | AR

MG

vy
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Q V -0 L
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&

HOWWOM —b Wloo + M

o

L

Cy' C, ; cel Tueod '
)
Ly -

A%‘
WOk + W0 2 weoo + H30

i x

, Cucoo’y Lﬁﬁwwﬁ -4
V@ - =

N NGl 2507 clag
""" = {0 = Ca2- % = U = M“ZWW““W = é:} At
CHiwow) cy' 3
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OH=4-10""M H,0'}= = =
[OH] épa [Hj ][OH] 710

‘Eotw 611 oto diddvpa Y7 £yovpe TeMKkd:
[HCOOH] = B mol/ L xou [HCOO] =y mol«

» e8>
B. To g/w?mwx Y7 wov mpoxvnTE usw ™V TpoctnKy T YEL
107 < 2 %f}yt

¥ amo TG OTOLEC

mol/ L

1GoppoTie I

B

Eivou §=[H;07]=2,5 - 10°M.
Ta aviovia HCOO™ éyouvv poxy 5 ] TocotnTa tov HCOOH:
(mol HCOOH rtehd) + ( i 1ol HCOOH apyixd)

Me [HCOOH] apy yoew | B+y=1] (1)

+ -5 -4
K,#HCo0H) [%HO §= 2510 ——10 LN

HCOOH 25.10°
=y =4

2) el ot Sp=1= =02 keuy=0,8.

o) [HCOO] = 0,8 mol/ L
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