2. ERGINLERIN pH-yny HASAPLAMAK

32-nji mesele.

Su erginlerin pH-ny hasaplamaly:

a) 0,040 N H,SO,;

b) 0,005 N KOH.

Cozilisi:

a)1 g-ekw H,SO, 1 g-ion H" beryir: [H] = 0,04 N
pH=—1g[H]=-1g 0,04 =—1g4-10° = (0,6-2) = 1.4.

b) [OH] = 0,005 = 510"
pOH =—1g [OH]=-1g5-10°=—(0,7-3)=2,3
pH+pOH =14
pH=14-pOH=14-23=11,7.

33-nji mesele.

Eger erginin pH = 3,1 bolsa hasaplamaly:

a) [H'];

b) 1 litr ergi ndiiki H —yii mukdaryny
Cozilisi:

a) lg[H'] =— 3,1=-3 — 0,1 sebiibi

[H]= 10"

Otrisatel mantissany polozitele ge¢irmek {i¢in mantisa bir-
bada (+1); harakteristika bolsa, (-1)-i gosmaly: Ig[H]=-3-0,1=
=-4+0,9=-49.

Bu yerden antilogarifmirlesek alarys: [H]=7,9 - 10" g-ion/¢ .
Muny basga¢a hem tapyp bolyar: [H']=10™".
lg [H]=-pH
1g[H]——3 1 =-49; onda
[H]=79"10" g-ion/¢ .

b) [H']- yi1 1 /-diki mukdary:

7,9-10% 6,02 - 10" =4,8 - 10™.

34-nji mesele.

Eger erginin pH = 12,2 bolsa, onda [OH] kesgitlemeli.

9-Sargyt 1392
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Cozulisi ' H+ pOH= 14
pOH=14-pH=14-122=18
[OH]=10™" 1 )
lg[OH]=-pOH=-1,8=-2,2; onda
[OH] = 1,6 - 107 g-ion/¢ .

35-nji mesele.
[H'] nige esse uiytgir, eger pH ulalsa:
a) l-e;
b) 0,2 -a.

Cozilisi:
a) 1 =1g 10. Diymek, 10 esse azalar;
b) 0,2 =1g 1,6. Diymek, 1,6 esse azalar.
36-njy mesele.

20 ml 0,2 N HCl erginine 0,2 N NaOH ergininin su asakdaky
mukdarlary gosulanda emele gelyan pH-y hasaplamaly:
a)17ml; b)20ml; ¢)21 ml.

Cozilisi:
a) 1 ml garyndyda bar:

" 20:02-17-0.2
[H = 20 +17

Onda:
pH =—Ig[H']
pH=-1g0,0162=-1g 1,62 - 10°=—(1g 1,62 - 1g 10%) =
= (02068 +2)=1,79.
b) ergin neytral pH =7
¢) 1 ml garyndyda bar

20 -0,2-21-0,2

=0,0162 mg-ekw HCI .

H- = = -

[OH] 20 7 21 0049,0 mg-ekw NaOH
pOH =-1g 0,0049 = 2.3;

pH=11,7.

37-nji mesele.
0,1 N HCl ergini 0,1 N NaOH ergini bilen titrlenende 80%
neytrallasypdyr. Alnan erginiii pH- yny hasaplamaly.
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Cozilisi:
Kislotanyn galyndysy 100—-80=20%.
e e 01020
Sonun iicin [H' ] = 11080 0.80 0,0111
pH =-1g 0,0111 = 1,95.
38-nji mesele.
Dissosiasiyasy 4,2% bolan 0,01 N uksus kislotasynyn ergi-
ninii pH—yny hasaplamaly.
Coziilisi:
H'1=0,01- 4.2 =0,01-0,042=4,2-10"
[H]=0, 100 % ,042 =4,
pH=-1g4,2:10"=3 4.
39-njy mesele.
0,1N CH,COOH kislotasynyn dissosiasiya hemiseligi 1,8 - 10”
bolandakylary hasaplamaly:
a) pH;
b) dissosiasiya derejesini (a).
Coziilisi:
a) CH,COOH =H'+CH,COO'
[H]=[CH,COO]
[H"][CH,COOH ]
~  [CHCOOH ]
[CH,COOH] = 0,1
__[H][H] _[HT
[CHCOOH ] 0,1

[H]=yK -0,1=+1,8-10°-0,1 =1,3-10"

pH=-1g13-10°=29
by o = [CHCOOH] [H'] 13-10° [3.10°— 1.3%
0,1 0,1 0,1 ’ o
40-njy mesele.
pH = 11,2 bolan NH,OH ergininiii normallygyny hasapla-

maly (K,.=1,75-107).

iss
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Coziilisi:
pOH=14 —pH=14-112=2 8

-1+1

lgfOH ] = 5%
[OH-]1=1,58-10"
NH,OH < NH"+OH
[NH"]=[OH]
K _ [NH,J[OH"] _ [OH ][OH ]
NH,OH ™ "INH, oH] [NH,OH |
OHT _[,58-1071" 249 .10°° _
Ky, o 1,75-107°  1,75-10°
0,249 -10°
1,74 -10°°
41-nji mesele.
Gidroliz derejesi 0,002 % bolan, 0,IN NaHCO, ergininiii
pH - yny hasaplamaly.

[NHOH ] =

=0,142 N.

Cozulisi:
HCO,+H,O0 =H,CO,+OH
- 0,1-0,002 _, s
[OH 7] 100 =2-10

pOH=- 1g [OH " ]=- 1g2:10 °=5,7
pH=14-57=83.
42-nji mesele.
K,.NH,OH=1,75-10"bolanda, 0,1 N NH,Cl ergininifi pH —yny

hasaplamaly.
Cozilisi:
NH,+ HOH < NH,OH+H "
[NHOH'J[H']  Kuo 10" o
gidr — = = s :5,7'10
[NH,] Knion 1,75 10

[NH,OH -]=[H].
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Onda : [NH,]=0,1
o _ [ _[H]?

Ol’lda, Kgldr - [NH;] - 0,1 )

[H '] =K g -0 =+/5,7-10%.0,1=7,5-10"

pH=-1g 7,5:10°=5,1.
43-nji mesele.

0,1 N NaOH ergini bilen, 0,IN CH,COOH erginiii 80%-i
neytrallasypdyr. Alnan erginini pH —y hasaplamaly.

Cozilisi:

. 0,1-(1-0,8) . 0,1-0,08
[CH,COOH ]= ————"1;[CH,COOH ]= ———.
v v
2 v,

Buyerde V —kislotanynl we asgaryii garyndysynyin gowriimi,
V,—alnan kislotanyn géwriimi .
. [CH,COOH B
[H]=1,8-10 - ! ~1.8-10" 0,20
[CH,COO ] 0,80
pH=-1g4,50-10 =54 .
44-nji mesele.
0,1N NH,Cl gatnasmagynda 0,1N NaOH ergini bilen, 0,1 N
HCl ergininin titrlemesiniii bokmesini (skagok) hasaplamaly.
Cozilisi:

=4,5-10"°

K 14 B
Kgidr = 1o = 10 = 5,7 -10 ’ .

KNHAOH B 1,75 -10°°

Onda, ekwiwalent nokadynda:

[H +]=\/Kgidr~ 0,1 =\/5,7 10 %.01=7,5-10".
Onda pH =5,1
NaOH 0,1% yetméininde [H"]

pH=-1g 10 =43,
NaOH 0,1% artykmag bolanynda degislilikde, NH,OH eme-
le gelyir.

. 01-0,1
=100 -2

=0,5-10""°
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. 1,75-10 7 -0,1-0,001 -2 i
Onda[OH ]= -~ =1,75 - 10
0,1

-lg[H']=8-0,24=7,76 ~7,8
pH=14 -78=6,2.
45-nji mesele.
5,5:10°N HCI (t = 25°C) ergininiti pH-y kesgitlemeli.
Coziilisi:
a) ilki H' - ionyny#i aktiwligini hasap etmezden difie konsentra-
siyanyn iisti bilen pH-y kesgitlalini:
pH=-1g[H]=-1g55-10°=-(1g5,5+1g 10°)=- (0,74 —3)=2,26.
b) indi pH-y a,.-ga {isti bilen hasaplaly.

I1ki ergininl ion giiyjiini kesgitleyaris:
n=/,(17-5,510 +1°-5,5-10"°)=5,5-10 .
Degisli tablisadan muna degisli aktiwlik koeffisiyenti K=0,92 .
Onda, a,; = C,f=5,5-10"-0,92=5,0 6-10 g-ion/¢
pH=p a, =-1g 5,06:10 *=2,29 .
Diymek, tapawut p a - — pH=2,29 — 2,26 = 0,03 ya-da
(0,03/2,29 )-100=1,3% .

3. ERGINLERIN ION GUYJUNI (u-de) HASAPLAMAK

Erginift ion giiyji u =/,(Z; -C,+Z5 -C,+Z5C,+2C,+.... Z-C,)
Bu yerde Z — ionyn zaryady, C — onuil konsentrasiyasy.
1) binar erginleri ti¢in (NaCl, KNO,, NH,Cl....)

u=C
Meselem:
0,01M NaCl ergini li¢in
w=C=0,01
sebibi

=1, (I-C s +1-C ) = /o (1°-0,01+1 >-0,01)= ¥,-0,02=0,01
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clinki
NaCl —Na'+Cl~
0,01 0,01 0,01
2) MeAn,(BaCl,we s.m.) iicin, u=3 - C;
3) Me +An (CuSO, we s.m.) iigin, =4 - C ;
4) K An’ (K ,PO,) we K "An’, (AI(NO,),) erginleri iigin =6 - C.
46-njy mesele.
0,005M CuSO, we 0,01M AI(NO,), saklayan erginiii ion
giiyjiini hasaplamaly.
Cozilisi:
CuSO, — Cu*+S0,

AI(NO,), — Al +3NO ,
w="%(2-0,005+2"-0,005+30,01+1°-0,01-3)= ¥,(0,02+0,02+
+0,09+0,03)= %,-0,16=0,08.

Yokardaky ion giiyjiiniii gysgaldylan usulyny ulansak, hem
sol netijdni alarys:
1=4Cruo+ 6 Canoy.=40,005 + 60,01 =0,08.

Hacanda p 0,01-den uly bolmadyk yagdayynda aktiwlik
koeffisiyenti fseyle tapylyp bilner:

lgf=-0,5Z"Vu.
Orin gowsak erginlerde, hacanda

u<10" f~1.
47-nji mesele.

10" M CaCl, erginine CH,COOK gosulyp, ion giiyji u = 0,2
deti bolanda ergindiki Ca®",Cl' we K',CH,COO' ionlaryfi aktiw-
ligini kesgitlemeli.

Coziilisi:

Tablisadan x4 = 0,2 bolanda, bir walentli ionlaryn aktiwlik koeffi-

siyentleri f-e dendir: £, =f.,=0,70; iki walentli ion iigin f.,” = 0,24 .
Onda,

acl_ :CCl_ .-fCl_ = CCaCl 2" n 'fCl_ = 1074‘ 2 . 0770 :1,4 ‘ 1074g' lOIl /g
a.,2=C o fopr =1070,24 =2,4-10 g- ion//.
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10* M CaCl, ergininii ion giiyji p denidir:

p=1h2° Cy, 241 Cy )= 12710 " +17410 *2)=3-10
310 << 0.2.

Sonut iigin 3-10"— hasaba almasak hem bolyar.

Onda K" we CH,COQO' ionlaryii konsentrasiyalary seyledir:
,u = C duz *

Onda Cy: = Cen,coo = 0,2 g-ion/l

ag. =Cr. fro =02:0,70=0,14 g-ion//

a _=C - f ~-=0,2:0,70=0,14 g-ion//.
CH,COO CH,C00 “ CH,C00

48-nji mesele.
1,0N; 0,IN we 0,0IN NH,OH erginlerininn dissosiasiya dere-
jesini (&)-ny tapmaly (Knp on=1,79-107).
Coziilisi:
Gowsak elektrolitler sol sanda NH,OH, ionlara gowsak dargayar.
Yagny olarda:
NH ,OH — NH , +OH
[NH,]=[OH ]—[NH,OH] .
Sonun tigin olarda a we K,
Hacanda a< 0,03 bolanda,

/ Kdiss
o= C .

Bu yerde C — konsentrasiya.
Onda bizin mysalymyz ii¢in:

K 1,79 -10°° 5,
Doa=,—=,/—=4,22-10  ya-da0,422 %
C 1,0
K 1,79 -10°° S
2) a=,|—= "———=134-10" ya-da1l3 4%;
C 0,1
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/ /179 10°
3) a= 0 =4,22-10 *ya-da4,22%.

Gorstimiz yaly, ergin gowsadygyca a ulalyar.

.. ) C
Has kici konsentrasiyalarda bolsa, K = 1 foa
bu yerden o’ + %a - % = 0 denileménin {isti bilen a tapylyar.

Meselem, biziit mysalymyzda Gun 0H =10"" N bolsun.

-5 -5
Onda, o'+ 1’791(')_150 a — 1’7190'_150 =0

a’*+1,79a -1,79=0

1,79 > ,
a=——%+0, ,79=-9+1,61 =0,71 ya—da71%.

49-njy mesele.
NH,NO, duzunyfi gidrolizinifi konstantasyny tapmaly (t=18°C)
Cozilisi:
Gowsak esas we giiycli kislotanyni duzy {i¢in:
K, K0
idr =
Kesas

NH,NO,+H, O — NH, OH+HNO,
NH,+H,0 —»NH,OH+H"

18°C — de
Ky o=0,7410""
Ky, on =1,75:10°7
K 0,74 -10" " ]
Kyigr = — > = —=423-10""
™ Rews 1,75 10

50-nji mesele.
NH,CI, NH,Br, NH,I (t=18°C) duzlarynyn gidroliziniii konstan-
tasyny tapmaly.

Cozulisi:
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NH, CI+H,O0 — NH,OH+HCI
NH,Br+H,O — NH, OH+HBr
NH,I+H, O — NH, OH+HI.
Umumy halda
NH, +H,0 — NH,OH+H .
Sonui {i¢in bularyin hemmesiniii K
NO, -iin K, —na denidir, yagny
K digr= 4,23 -10 (18°C).
51-nji mesele.
0,05N NH,NO, (t=18°C) ergininiit wodorod ionlarynyn aktiw-
ligini, pH we gidroliz derejesini kesgitlemeli:
ag~-?,pH -7 age ?

4o DIrmenzesdir we NH,

Cozilisi:
-5 -5
-3
CNH, No, 10

Onda [H ]—qlelgr -Cduz = Tduz

K gigr = 4,23:10 7" (18°C).

Onda, [H']= \/4,23 .10 0,05= 4,6 -10 ‘g-ion/¢ .
Ton giiyji u= /,(1":0,05+1°-:0,05) = 0,05 .
Ona degisli bolan f;+=0,81.
Onda, a . = f},.- [H']=0814,610" =3,72-10" g-ion/¢ .
pH=—lga . =-1g3,72:10°=-1g3,724+6 = - 0,57 + 6 = 5,43 .
MH] 46-10°

. _ =9,2-10°=9,2-10" ¢
o digr CNH4NO3 0505 /o

ya-da

K 0,74 -10°"
o= Lo =\/ A =9.10°=9-10"%.
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52-nji mesele.
0,1N NH,Cl ergininde pH we a

Cozilisi:

ululyklaryny tapmaly (t=18°C)

gidr

Ko = Ko 07410
idr KNH4OH 1,75 - 10°

_5 -3
Kygon > 1107 C gy > 107

=4,23-10 "

Onda:

[H+]=\/Kgidr : CNH4C1 :\/4,23 -10
w=",(10,1+17-0,1)=0,1
f.. =078

—-10

0,1=6,5-10" g-ion//

a,. =fy. [H1=0786,510 °=507-10 * g-ion//
pH=-1g a,=-1g5,0710°=529

_[HT  65:10°

Ay = = =6,5-10°=6,5-10" %.
de CNH4C1 0’1

53-nji mesele.
CH,COOHNa, NaCN, NaHCO,, KHSO,, NaHS maddalaryn

K, ululygyny tapmaly.
Cozilisi:
Gowsak kislota we giiy¢li esasyn duzy {i¢in:
Ko
_ 2
Kgldl‘ - Kkisl

K e coon = 1,75 107
K i,co,= 43107
Ky s=57-10"
Kyewy =7,2-107"
Ky, s0,=1,7-10"
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Bu yerde (K'- bir basgancakly dissosiasiya). Onda:

CH; COONa _ Kyo 12710 14(25°C)_ 725 .10° "
gidr K e, coon 1,75 -10°° ’ ’
NN _ Kio 1,27 ~10’“‘(25°C)_1 6 10°°
gidr - 10 T I >
K hen 7,2 -10
a K 1,27 -10° “(25°C ]
I\'IdHCOSZ vHZO == ?7 ): 2,94 -10 8;
gl r KH2C03 4,3 * 10

kico,  KH,0 1,27 -10(25°C)

K. : =7,46 -10 7
gidr KH2 S0, 1’7 .1072
K 1,27 -10 “(25°C _
Khab= 22 =2 20503107
Kis 5,7-10

NaHCO,, KHSO,, NaHS ti¢in K, hasaplananda birinji basgan-
cagyn K, ulanylyar. Seylelikde, gidroliz ikinji basgan¢ak boyun-
cagecyar:
NaHCO;+H ,0— NaOH+H,CO,
KHSO;+H, 0 — KOH+H, SO,
NaHS-+H,0 — NaOH+H, S.

54-nji mesele.

0,01 M NaCN erginin pH we a,, ululyklaryny tapmaly
(t=25"C).

Cozilisi:
w=1,(1"-0,01+1"-0,01)=0,01
f=0,89
Kio 1,27 107" 5
K, = —2—== L =1,76 10" .
g K 7,2-10 "

[OH] =\/K,g - Craen 1,76 10 %.0,01=4/17,6 10 *=

=4,2-10 ‘g-ion/l .
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[OHq:JKQm-CwﬂN:Jhm-m”nplanﬁ-m*:
=4,2-10 ‘g- ion/¢.
aon =4,2-10"-0,89=3,7-10"g-ion/¢.
pH=pK,; - pPOH=13,90— (- lg apy) =13,90 —(- 1g3,7:10 ") =
=13,90-1g 3,7+4= 13,90 — 0,5682+4 = 13,90 -3,43 = 10,57 .
[OH] 4,2-10"°
Pgidr = C NacN B 0,01
55-nji mesele.
Analiz netijesinde su maglumatlar alnan (%): x,=35,3; x,=35,4; x,=35,2;
x,=35,5;x,=35,3. Sunetijeleri statistiki taydan islemeli.

=4,2-10°=4,2%.

Cozilisi:
Orta arifmetiki baha:
£ X, + X, -I—x53 + X, + X, _ 35,3+35,4+355,2+35,5+35,3 —3535%.

Bir bolek o6lcegii orta arifmetiki yalitysy:

. X—x]+[X-x]+[x—x]+[xX-x]+[X-x] _

_[35,35-35,3] + [35,35-35,4] + [35,35-35,2] +[35,35-35,5] +[35,35-35,3] _
5
_0,05+0,05+0,15+0,15+0,05

5
Has takyk orta kwadrat yalnys:

=0,09.

S :\/()‘(—)g)2+()_;—x2)2+(i—Xj)2+(i—x4)2+(i—xs)2 _

n n-—1

_J0p§+opT+OJf+0J§+opf

- =0,05 .
Orta netijanin orta yalilysy su asakdaka dendir:
0,05 0,05
pof gada s 209 g4 g2 00 005 40
v, v, J5 Jso2.23
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Styudentiil koeffisiyenti (t ,,) a= 95% we n = 5 bahalarda:
t95%,5 ~ 296-

Styudentii koeffisiyentinin bahalary:

Ahtimallyk (%)
" 60 | 8 | 9 | 95 | 99 | 999
Studentin koeffisiyentleri (a,n)
2 1,4 3,1 6,3 12,7 64 637
4 1,0 1,6 2,4 3,2 5,8 12,9
6 0,9 1,5 2,0 2,6 4,0 6,9
8 0,9 1,4 1,9 2.4 3,5 5,4
10 0,9 1,4 1,8 2.3 33 4.8
Ahtimal yaliys:
r, ya—da S,

r,=r-t,=0,042,6=0,104
S,=S-1,,=0,02:2,6 = 0,052

Onda analizin netijesi seyle anladylyp bilner: 35,35%=+0,05; (x£S,)
(95% ahtimallyk bilen). Adatca, ahtimallygy 90 —95% alyarlar.

4. COKUNDILERIN EREYJILIGI

56-njy mesele.
Ag,CO,— iift 20"C-de ereyjiligi 3,17-10 g/¢
EKH 5, co, —?
Cozilisi:
3,17 107 g/¢ —i, mol//—e gegiryiris.

317-10 % _3,17-10"°
M s, co, 276

=1,15-10 “‘g-mol/¢

Ag,CO, =2Ag +CO;
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[Ag,CO,]=1,15-10 *g-mol/¢
[Ag]=21,15-10 "g-ion//
[CO, ]=1,1510"g-ion//
EKH,, co,=[Ag'T+[CO,"1=[2:1.1510 ] [1,15:10*]=6,08-10""
57-nji mesele.
25°C—de Pb,(PO,),-niti. EKH=7,9-10". Su duzufi ereyjiligini
(g/¢) hem-de her 1onuni doygun ergindédki konsentrasiyasyny ha-

saplamaly.
Cozilisi:
Pb (PO ), = 3Pb”+2PO; .

3x 2x

Molyar konsentra51yany x (g-mol/l) diyip ailatsak alarys:
[Pb*']=3x
[PO, ]=2x

EKH=[Pb ] -[PO’ 1=[3x] *[2x] =108x"=7,9-10""
x=1,510" g-mol/’.
Indi ionlaryn konsentrasiyasyny g/l-de tapmak ti¢in degisli-
lik-de olary, molekulyar, atom we ion agramlaryna kopeldydéris:
[Pb,(PO,),]=1,5-107"812=12,2-10" g/¢
[Pb*]=3-207-1,510"= 9,1-10" g/¢
[PO, ]=2:95:1,5:10°=2,7-10 g/
Basgaga, ereyjiligi su formula bilen tapmak bolyar:

—-43 — 43

E =da -
KtaAnb a 'bb 33 . 22 108

79 10
\/7 31-10 “=1,5-10" g mol/ /=

=1,5-10 °-812 =12,2-10 " g/¢.
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Gorstimiz yaly, bu baha yokardaky bilen gabat gelyér.
58-nji mesele.
Mg(OH), —nift EKH =1,8-10".
Bu gidroksidii arassa suwdaky we 0,02 M Mg(NO’)’ erginindi-
ki ereyjiligini tapmaly.
Coziilisi:
Mg(OH)z = Mg’ +20H
X

EmMg(OH),™ [Mg JoH) —X~(2x) =4x°=1,810"

-11
=3 /%=1,65 .10 “g-mol/ ¢.

Diymek, arassa suwda Mg(OH), ereyjiligi 1,65-10" g-mol/¢
den. 0,02 M Mg(NO,), ergininde:

Mg(NO ),— Mg’ "+2NO,
0,02

[Mg*1=0,02 .
EKH=[Mg" ] [OH 1'=0,02-(2x)"=0,02-4x" = 0,08x" =1,8-10""

— 11
_ % =1,5-10° g-mol/ 7.

Muny arassa suwdaky ereyjilik (1,65-10) bilen defiesdirsek:
1,65-10 * _16,5-10"°
,5-107°  1,5-10°°

0,02M Mg(NO,),~da Mg(OH), nin ereyjiligi 11 esse peselipdir.

59-njy mesele.

Eger 1/ doygun erginde 6,93-10°g CaCO, bar bolsa, sol duzun

EKH kesgitlemeli.

Cozilisi:
6,93-10° 6,93-10° »
= =6,93-10 g-mol//
Mcaco , 100

CaCO, <= Ca"+CO’
[CaCO, ]=[Ca” ]=[CO; ]=6,93-10"
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EKH,co,= [Ca "1 [CO+ 1=6,93-10 “6,93-10 =4,8-10 .
60-njy mesele.
Eger-de EKHy,,,=2.,4-1 0" bolsa, onuii 200 ml doygun ergininde
nice gram BaCrO, bar ?
Cozulisi:
BaCrO,< Ba +CrO,"
[Ba*]- [CrO; ]=2,4-10""
[Ba*|=[CrO; ]=x
[Ba*]-[CrO; ]=x"=2,4-10""
x=\2,410" =1,6:10"g-mol/¢ ya-da g// -de:
x=1,6 10" tt 0, = 1,6:107-253,33 =4,05-10" g/¢.
Onda, 200 ml—-de

200 -3 -3
x = og 405 107°= 081107 % = 0.8mg.
61-nji mesele.
200 ml suwy doyurmak tigin, 0,71mg BaCrO, gerek. EKH, -1
tapmaly.
Coziilisi:
1 /suwdaky BaCrO,;

13(())(()) £0,71=5-0,71 = 3,55mg = 0,00355 g/f=3,55-10 "g/¢ .

3,55-10 " 3,55-10"°
BaCrO , 2533

Ony g -mol// gegiryiris: =1,4-10 g- mol// .

BaCrO, = Ba'+ CrOj_

1,410° 1,410 14107
EKH=[Ba*]-[CrO, ]=1,4-10":1,4-10"=2-10"".
62-nji mesele.

25°C —de : EKHy,g, = 1,810 EKHy o = 1,010 ;

MgCO;

EKHy,,0,= 2:4'10"; EKH, oy, = 1,010

1 litr doygun erginlerinde g//— de tapmaly:

10-Sargyt 1392
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a) [Pb>]; b) [Mg*1; ¢) [Ba'];d) [Zn "] .
Cozilisi:
b) PbSO,=Pb* +S0%;
EKH =[Pb”']- [SO, ]

[Pb™']=\/EKHps0, = 1,810 "= 1,34 -10 ‘g~ ion/l
[Pb’'1=1,34-10 " 4, =134 -10 “ 207 = 277 ,3-10 '=
=2,8-10 ’g/I.

¢) [Mg>] :\/1,0 10°=10 .10 °= 3,16 -10 "g-ion/ ¢ ya-da
3,16:107°-24 = 75,84-10°=7,6:10" g//.

d) [Ba"]=4/2,4-10""=1,54 - 10 g-mol/l ya-da

1,54-10° 137,3=2114 10°=2,11-10"g/".
e) Zn(OH)2 =7Zn" +20H"

X 2x
EKH(ZnOH)z_[Zn “J'[OH 1"=x-[2x]’=4x
4x3=1,0-10'17:1().10-18

~3/10-10 10 =3/2,5-10"=1,35 -10"° g-mol/ .

Onda g/¢ —de [Zn 1=1,35-10 Az, =1,3510°-65,3=88-10" "=
=8,8-10" g/.

63-nji mesele.

Eger EKH,,, = 8,7-10” bolsa, Pbl, maddasyny# doygun ergi-
ninift 1 ml—déki Pb” wel ionlarynyn gram mukdaryny tapmaly.

Cozilisi:

PbL=Pb”" +2I

X X 2x

EKH =x - [2x]"=4x"

-9
x = 3| EIjH _ 3|87 '410 =3/2,17-10°=1,3-10"

[Pb™]=1,3-10"g-mol/¢ ya-da 1,3-10~-207 =2,69-10"'g/¢ .
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Onda Iml-de

2,69 -10" 4
oo = 269107 ¢
[1]=2-x=2-1,3-10"=2,6:10"g-mol// Ya-da
2,6:107:127=3,3-10" g/¢;
33-10°" D
1 ml-de W:3,3-10 g.
64-nji mesele.
CaCrO, —iifi ereyjiligi4,2-10” g—mol//¢ (18°C). EKH-ny tapmaly.
Cozilisi:
CaCrO, = Ca™+ CrO

X X X
42:10°  42:107 4.2-10°
EKH=[Ca’ ]-[CrO, ]=4,2:10-4,2-10" =17,64-10"" =1,76:10"".

65-nji mesele.
EKH (,,0,=2 10" mol/¢. Sol duzufi 1 gramyny eretmek ii¢in nége

suw gerek?

Cozilisi:
CaCrO4 Ca +CrO4
EKH x- x x?
x = NEKH =2 10" =20 .10 = 4,47 -10 g -mol//.
Ereyjilik g/¢:
-5 _ . -5. — . -3
447107 1y , =447°10 71128 =5,72:10 " g/t .
Onda, 5,72:10° g —— 1000 ml
lg x ml
1-1000 1000 _ 74855 mi =174 8¢.

T5,72-10°  0,00572
66-njy mesele.
AgCl — nyn doygun ergininiii 100 ml —inel,7 mg AgNO, gos-
dular. EKH,,,=2-10"[CI ]-?

10*
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Cozulisi:
1) AgCl doygun ergininde:
AgCl - Ag +Cl -
X X X
[Ag']=x =\ EKH 0, =N2-10"" = 4,41 .10 g - ion//.

2) 100 ml - 1,7 mg AgNO;.

Onda, 1 /- e: 110(%) 1,7 =17 mg AgNO ;.
Ondaky Ag™"
+ 17 17 )
A : == — = — — —
[Ag™ ] A =108 0,157 mg —ion/ ¢ = 0,000157

=1,57 -10 ‘g- ion/ 0.
Onda, Ag - laryfi umumykonsentrasiyasy:
Y[AgT=1,41-10"+1,57-10"=0,141-10"+1,57-10"=1,71-10""g-ion/¢
EKH agci =[Ag'T[CI]

EKHoer  2.10"

(€l 1= [Agt] 1,71-10°°

=1,16 -10 "g- ion//.

67-nji mesele.
0,001IN SrCl, we 0,001 N K,SO, denn gowriimleri garylanda,
SrSO, ¢cokiindisi emele gelermi?
EKHg,50,=2,810 .
Cozulisi:
Sr’'we SO42 ionlarynyn konsentrasiyalary garylandan sofi defi-
g %001
i ——
EKHg,s0, =[St (S0, 1=2.510"-2,510"= 6,310
Bu bolsa EKHj,q, —den kigi, yagny
6,3-10° <2,8-10"".
Sonun tigin SrSO, ¢okiindisi emele gelmeyir.
68-nji mesele.
BaCrO 4(EKHBaCrOfl,62-10'7) K, SO, ergini bilen islenen.

=2,5-10"
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Kesgitlemeli:
a) BaSO, (EKHBaSO 1,1-10™) ¢okiindisi emele gelermi?
b) konsentras1yalaryn haysy gatnasygynda denagramlylyk do-
rar?
Cozilisi:
a) ¢okiindi emele gelyir, hacanda:
[Ba>]-[SO; 1>EKHy,,

ya-da
EKHp, EKH
[Ba’']> — o [Ba ] = —— 20—
[SO, ] [CrO, ]
Sunlukda, BaCrO i BaSO,—e Owriilmegi bolup biler, eger:
EKHy, 0. . EKHpyo Ja-da [SO: ] , EKHgiso,
[CrO4 ] [SO;"] [CrO,] = EKH g,
— B0 0,410 ——B80 _17.10°
[CrO %] [SO% 7]

0,410° > 1,110
Cokiindi emele geler. Yagny su yagdayda
BO“J L — Ya-da 1807 > 0,68 10
[CrO, ] 1,62 -10 [CrO 4]
Diymek, BaCrO,-i BaSO,-e éwiirmek ii¢in, [SO, ] [CrO; ] —den
1:0,68- 10" esse, yagny 1500 esse kigi bolmaly. Sonda detiag-
ramlylyk dorér.
69-njy mesele.
15°C — de Ag,CrO, — iifi ereyjiligini, aktiwlik koeffisiyentlerini
hasaba almak arkaly [Ag'], [CrO, ] g//—de kesgitlemeli.
EKH,, ,0=1,210"
Coziilisi:
Takmynan, (akt.koef. f hasaba almany) ereyjiligi (R) hasaplalyfl:
EKH,, ¢.o = [Ag T’ [CrO4 ]=(2R)*R= 4R =12-10"

1,2-10"" »
=3>————=6,7-10 "g- mol//
4
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[CrO,]=6,7-10"
[Ag']=26,710"=1,3-10" .
Indi erginin ion giiyjiini (1)-da hasaplayarys:
u=1,(2:6,710"-1 +6,7-10°-2*)=2,0-10"*
Igfi,=—0.5 1°4/2,0-10" * = =0,007 =1,993

[ g = 0,98
lgf, . =-05:272,0-10"=-0,028 =1972
rty

lg /o= 0.94.
Onda:
+42 2 2- 3 2
EKHAgZCrO4 =[Ag]- ng [CrO4 ] feo =4R" - ng “foo
Bu yerden:
R aeco, 3\/ 1,2-10 "
2 . 2- . 2 .
4ng fCrO4 4-0,98" -0,94

ya-da olar g//-de:
[Ag.Cr0,1=6,9-10" 11, (0, = 0,0081 g/t
[CrO} ] =6,910"" i 02~ = 0,0081 g/f
[Ag']1=6,9-10"-A s, 2=0,0150 g/¢.
Ion giiyjlinifi uly bolmanlygy {i¢in onui hasaba alnysy, ereyjilige
uly tisir etmedi: 6,7-10°~6,9-10".
70-nji mesele.
0,05M KNO, ergininint AgSCN-— 111 (kiimiis rodanidinin) ereyjili-
gine duz effektini hasaplamaly.
EKH pgscn = 1,1:10 77
Cozilisi:
f =1 bolanda, AgSCN-in arassa suwda ereyjiligini (R) hasap-
lalyii:
R=VEKH pgscn =V1,1:10"'=1,05-10° g-mol//=[Ag"]=[SCN].

Ton giiyji: u=",(0,05-17-1+0,05-1%1,05-10 -1’ +1,05-10°-1) = 0,05

R =

=6,9-10 "g- mol/
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Iag+Ison

~0,5-174/0,05 —
=-0,09 =1,91

Ig fag=~— =
& 1+ /0,05

Sag=081= f
EKH, oy = [Ag] /4, [SCN1/

SCN
1,1-10° " e
R=_|[-——=13-10° .
0,81

Onda duz effekti denidir: 1,3:10°~1,05-10°=0,25-10" g-mol/ .
Diymek, duz effektiniit hasabyna AgSCN 0,05M KNO,ergi-

1,30-10"°
nindéki ereyjiligi ——— =1,24 esse kopeldi.
1,05 -10

=R’ f’=11-10"

71-nji mesele.
Ergin 1 1-de 200 mg Ba® we 1mg Pb”" saklayar. Eger-de su ergine
damjalap K,CrO, ergini gosulsa, ilkinji bolup haysy mad-
da¢oker: BaCrO, ya-da PbCrO,?

Cozilisi:
[Ba ]-[CrO; J= EKHp, 0, =24:10™"
[Pb” ] [CrO;” = EKHpycy0,=1,7710 "
200

(Ba") = 500 - 13736 & i/
1
[Pb™1= 500 20721 +&" 1o/
[Cro“z]BacrofEK[Eff]rO“ 24 100,‘; 137,36 _, 6. 07 -ion/t
[Croj']PbCrm= EK[PII,I;E?;O“ _L77 .1?),;‘(; 1207,21 ~

=3,7-10"g-ion /¢
2- 2 -
[CrO, lppcro, < [C1O, 1 gacro, -
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Diymek, PbCrO, emele gelmegi ii¢in az [CrO’ Jgerek, sonuil
ticin ilkinji bolup PbCrO, ¢oker.
72-nji mesele.
Erginde Ag’ bar bolsa we ofia C1, CNS’, Br, I, we S *“ionlaryny
saklayan ergin gosulsa, haysy reaksiya it duygur we doly gecer?

Ag+Cl = AgCl;

Ag'+CNS = AgCNS;
Ag+Br- = AgBr;
Ag+l = Agl;
2Ag+S > Ag .S .

Cozulisi:
EKH o0 = 1,6:10"; EKH ppons= 1,2:1077;
EKH g5, =7,7:107"; EKH g = 1,510 ;

EKH,, ¢ =1,610".

Indi ¢cokmeden sofi galyan Ag — ionlarynyii konsentrasiya-
laryny tapyarys:

[Ag]= N EKHAg(n =41,6- 107" =1,3-10" g-ion//

[Ag+] T4 EKHAgCNs = 1,2 ‘10712 = 1,1 : 1076 g- ion/ /¢

[Ag]= EKH, 5 =+/7,7-10 " =8,8-10" g-ion//

[Ag] = JEKH,, =+1,5-10"=12-10"g-ion//

[Ag] =3/EKH,, s =3/2-1,6-10™" =6,8-10"" g-ion /.
Diymek, [Ag'] Ag,S in kigisi , sonun iigin Ag,S duygur we doly
coker.

5. AGRAM ANALIZI

73-nji mesele.

Cl' -ionyny saklayan erginden 0,1562 g AgCl c¢okdiirilipdir.
Reaksiyanyi defilemesini yazmaly we CI - ionynyn agram muk-
daryny hasaplamaly.

152



Cozilisi:

35,5 143,36
Cl +Ag — |AgCl
Xg 0,1562 g
143,36 ——35,5
0,1562 X
X = o106z 355 _ 0,0386 gCI.
143 ,36 ’

74-nji mesele.
Natriy bromidinin ergininden AgBr ¢okdiiripdirler. Onui agramy
0,2510g. Ergindaki NaBr maddasynyit mukdaryny hasaplamaly.
Coziilisi:
NaBr + AgNO,; — | AgBr + NaNO,
0,2510 - u y.p,

luAgBr

X

=0,1375 g NaBr.

75-nji mesele.
Alyuminiy sulfatynyn erginini analiz etmek {i¢in, onuii 50 ml
alyp, SO,” ionyny BaSO, gorniisinde ¢okdiirdiler. BaSO, — iifi
agramy 0,2640 g.
Tapmaly: 1 /—denigebar: a) SO,”; b)Al,(SO,),18H,0.
Coziilisi:
0,2640 - pig>- - 1000

a) x = =2,173g SO%;
“‘BaSO4 ’ 50 g '
0,2640 - p 1810 1000
b) x = 3’“2(504)3 sHoO — 5,026 g AL(SO,),"18H,0.
" HUBaso,

76-njy mesele.
Coyun garyndylarynyn 2,851 g ¢ekiminden degisli islenenden
son, 0,0824 g Si0, alnypdyr. Sol ¢oyundaky Si — nint % mukda-

ryny tapmaly.
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Cozulisi:
0,0824 - ASi -100
K s, * 2851

=1,35% Si.

77-nji mesele.
Apatitin 0,1112 g analiz edilende 0,9926 g (NH,),PO,-12MoO,
cokiindisi alnypdyr. Sol nusgadaky P—nin we P,O.—ii1 % muk-

Cozilisi:
1 (NH,) PO, 12Mo0, =3"(144)+31+4-16+12-(96+3-16)=3-18+31+64+

+12:96+12-48 =54+31+64+1152+576=1877 .
31 0,9926 .o _ 30770

— — 0
"~ 1877 0.1112 100 = 208,7 =14.74%
P,0, 2P
142 2-31
2-31 —— 142
1474 —— x
x:%-14,74 ~33,75% P,0, .

78-nji mesele.
0,2690 g alyuminiy - kaliy kwassylardan 0,2584 g BaSO, alnyp-
dyr. Sol ¢ekimdédki KAI(SO,), 12H,0—nun % mukdaryny tap-
maly.
Cozilisi:
0,2584- u KAI(SO,), 12 1,0 100

E =97,61% .
* 2 il gaso, 0,2690 R

79-njy mesele.
0,8617 g silikatyn ¢cekimi analiz edilende, 0,2156 g KCl—yi we
NaCl-yit garyndysy alnypdyr. Sofira sol garyndydan K'-ny
KCIO, gorniisinde ¢okdiirip, 0,3112 g KCI1O, alypdyrlar. Silikat-
daky K,O we Na,O maddalaryny % - de tapmaly.
Cozilisi:
0,312 st - 100

KO = =12,28 %
: 2kco, - 0,8617 oo
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0,3112 - 1 oy fxa,0 + 100

NaO = (0,2156 -
0 = (0, ko, 2ty - 0,8716

=2,96%.

80-nji mesele.

Tebigy suw analiz edilende, onufi 50 ml-den SO, -iony 0,2567g
BaSO, gorniisinde ¢okdiirilipdir. Sol suwdaky SO,”- mukdaryny
mg//—de hasaplamaly.

Cozilisi:
Hgaso, = 137,3 +32 +64 = 2333
s = 96.
Onda, 0,2567g BaSO, saklayar:
SO} = 23936 50,2567 =0,41-0,2567 = 0,1056 g = 105,6mg .
Onda suwuii 1 ¢ — de:
[SO} |= % 105,6 = 20 -105,6 = 2112 mg/ (.

81-nji mesele.
1,2505 g silikat magdanyndan 0,1500 g NaCl we KCI ga-
ryndysyny boliip ¢ykarypdyrlar. Sotira kiikiirt kislotasy bilen kop
sanly isldnden son 0,1800 g Na,SO, we K,SO, alypdyrlar. Sol
silikatdaky Na,O we K,O maddalaryny % - de tapmaly.
Coziilisi:
Nusgadaky N,O—ny x, K,O —ny bolsa y diyip bellalini.
Onda:

2
x gN,O — dan X-Mg NaCl .
luNaZO

2
ygK,O —dan y- “Cra g KCl alnar.
Mg, 0
2 -58,44 2-74,56
Xe —— + y « —
61,98 94,20
Bu garyndydan alynyan Na,SO, —int we K,SO,—in massalary
dendir:

= 0,1500. (1)

fina u
x-S g T %0 1800
HNa, 0 Mk, 0
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142,04 174 ,27
61,98 7 94,20
(1) we (2)-n1 bile islédp tapyarys:
x=0,0533 gNa,O
y=0,0313 ¢ K,O0

0,0533 -100

=0,1800 (2)

X .

o/ — — 0
Na,0,% = 12503 4,26%.
K.O.% _M_ZSOO/

2200 T 0505 T

82-nji mesele.
0,3 g magniy oksihinolyatyny — Mg(C,H,ON), almak ii¢in, 20%
magniy saklayan sementiil haysy ¢ekimini almaly?
Coziilisi:
1 Mg(C, H, ON), =24+2:(24+6+16+14)=24+140=164

164 24
0,3 X
24 -0,3
X = 64 = 0,043 gMg

Sement = 120—8~0,043 ~0,2195 g .

6. ANALIZIN NETIJELERINI OKSIDLER
GORNUSINDE ANLATMAK

83-nji mesele.
Ca,(PO,),CaFCl apatiti oksidler gérniisinde afilatmaly.

Coziilisi:

4
CaO = Hcao 100 = 55,42%
H cay(P04), “carcl
yli
P,0, = P20 100 =35,08%
Hca,y(Poy), -CaFCl
AF

F = -100 = 4,70%

Hca, (PO, “CaFCl
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_ Aci

K Ca5(PO,), ‘CaFCl
Jemi = 103,96% .
Bu yerde jem 100% - den kop gelyir.
Onun sebdbi biz 4Ca—ny kislorod bilen birlesdirdik, yogsam
onun biri F we Cl bilen birlesen. Sonun kisloroda ekwiwalent
bolan ftory we hlory tapyarys we ony 103,96% -den ayyryarys:

Cl -100 = 8,76 % .

_ A _
x,=4,70 - 2= 1,98
— . ILLO —
x,=8,76 - - =1.98

Jemi 3,96% .
Onda analizin netijesi =103,96-3,96=100% .
84-nji mesele.
Asakdaky minerallaryii formulalaryny oksidler gorniisinde yaz-
maly.
1) albit NaAlISi,Oy;
2) beril Be,Al,(SiO,),;
3) biryuza CuAl,(OH),(PO,),’5H,0;
4) datolit HCaBSSiO,;
5) mendelyewit Ca,(Ti,U),(Nb,Ta),0;
6) ribekit Na,Fe," Fe,' Si,0,,(OH),.
Cozilisi:
1) berlen empiriki formulany 2-4 kopeldyaris:
2NaAlSi;O;=Na ,Al,Si;O,,=Na,0-Al ,0,-6Si0,.
2) 3BeO-AlL O, -6Si0,;
3) CuO-3A1,0,-2P,0;5-9H,0 ;
4) H,0-2Ca0'B,0; -28i10,;
5) 2Ca0-2Ti0, (2HO,)'Nb,0,(Ta,0O;);
6) Na,O-Fe,0,-3FeO-8Si0,-H,0 .
85-nji mesele.
0,2140g fosforit analiz edilende tapylypdyr: CaO —0,1161g
Mg,P,0, — 0,1536g. Sondaky oksidlerinn % mukdaryny hasap-
lamaly we jemlemeli.
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Cozilisi:

0,1161 -100
CaO = ————

0,2140
b o 1536 upo, 100

Jemi 100% .

86-njy mesele.

0,9012 g toyun analiz edilende:

0,5850 g SiO,;

0,2459 g (Al,05+Fe,0,);

0,0380 g CaO;

0,0290 g Mg,P,0;;

0,0052 gigroskopik ¢yg;

0,0215 g koyiiklemeden yitgi alnypdyr.

Degisli oksidlerit % mukdaryny hasaplamaly we jemlemeli.
Cozilisi:

=54,25%

=45,75%
U Mgz P207 . 0,2140

, ( 0,5850 w
Si0, —— 64,91% : 100
10,9012 )
Al,0,;+Fe ,0, —27.29%:;
CaO 4.22%:
MgO —— 1,17%;
H,O 0,58%:

Koyiik yitgisi  — 2,39%;
Jemi — 100,56% .
MgO — mukdary Mg,P,O, — niil berlen mukdaryndan hasaplanan.

7. ANALIZIN NETIJELERINI MILLIGRAM -
EKWIWALENTLERDE (mg- ekw//()
WE %-de ANLATMAK

87-nji mesele.
100 ml tebigy suw analiz edilende, su mukdardaky ionlar ta-

pylypdyr (g):
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Ca” 0,4080
Mg * ——0,1339
Na* 0,2070
K" —— 0,0586
cl 0,3763
SO, —0,9990

HCO, —0,6322.

Analizin netijesini mg-ekw// we ekw % -de getirmeli.
Cozilisi:

I1ki berlen kationlary we anionlary mg// gecirmeli.

100
100
Na = 1000 -0,2070 -1000 _ 2070 mg//;
100
K- = 1000 -0,0586 1000 _ s0¢, 0.
100
S0 = 1000 -0,1909090 1000 _ 9990 mg/s:
Cl = 1000 -0,3763 -1000 _ 3763 mg/t;
100
HCO, = 1000 - 0’163022 11000 _ 6320 mg/e.
Indi olary ekwiwalentlerine boliip mg-ekw/¢ —de anladyarys:
Ca = 4080 _ 504 ,0mg- ekw//;
20
Mg *'= % — 111 ,6mg-ekw//;
Na' = % = 90,0mg-ekw//;
+ 586 ) .
K = 39.09 =15,0mg-ekw//;
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2-_.9990

SO, = TR 208 ,0mg-ekw//;
3763 e,

ClI = 35.5 =106 ,0mg-ekw//,

HCO, = 636212 103 ,6 mg-ekw/L.

Y ationlar = 204,0 + 111,6 + 90,0 + 15,0=420,6 mg-ekw// .
2 anionlar = 208,0 + 106,0 + 103,6 = 417,6 mg-ekw// .

Yaliyslyk:
z . —X 41 —-42

x=—an_ Zkat 100 = 7,6 O’6~100 3. 100 =0,35% .
Zont Ziar 417,6 + 420,6 838,2

Yaliiyslyk 1% -den az, diymek, analiziii yerine yetirilisi kana-
gatlanarly. lonlaryii ekwiwalenti %-e dendir.
2040 | o_ . 2040 0 2040

Ca’'=——2> = 33%;
DN I 417,6 +420,6 838.2
2 111,6 o .
Mg —=—8382 100 =13,31% ;
90.0
+ — > . - o/ .
Na - 5382 10,73% ;
.+ 15,0
K = . =1,78% ;
838 .2 °
- 208.,0
SO’ = LA =24 .81%:
* 78382 81%;
- 106.0
1 = LA =12.64%:
¢ 838 ,2 AR
HCO, 103,6 % .
T 8382

Jemi =99,95~100% .

88-nji mesele.

Deryanyn suwunyi analizi seyle netijeleri beripdir (mg//):
Ca” — 61,1

Mg ™ —13,7
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HCO,; — 219,6

SO’ — 46,5

Cl — 17,9.

Sol suwdaky Na'-nyfi mukdaryny tapmaly.
Coziilisi:

i =

Onda:

+ anionlar kationlar
Namg n= (ng—ekw/l - z“mg—ekw/l) -23

Na'= [(HCO, + SO; + Cl )—(Ca” -~ Mg™")]- 23
’_(219,6 . 46,5 . 17,9W_(61,1 . 13,7}1‘23 _
61 48 "355) (20 " 12
=[(3,6 + 0,96 + 0,50 ) — (3,05 + 1,14)]- 23 = (5,06-4,19) - 23 =
=0,87 -23 =20,01mg// .

Na+ =

8. ANALIZIN NETIJELERINI DUZUN MUKDARYNA
GECIRMEK

89-njy mesele.
Topragyn analizi netijesinde tapylypdyr (%) :

CaO —7,59
MaO — 2,20
SO, — 5,61
CO, — 5,20.
Su bahalary duz gorniisine gegirmeli.
Cozilisi:
Goy, toprakda diiie CaSO,,CaCO, ,MgCO; bar diyelin.
Hcq
Onda  CaSO, =5,61 - —— =9,54%.
S0,
Indi CaO —nyn CaSO, bilen baglanysan mukdaryny tapalyn:
. 9.54-Ca0 _ 9.54-56 _ 2 ane
C0cs0="cas0, = 136 2

11-Sargyt 1392
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CaO —nyi galan bolegi: ACaO =7,59 — 3,92 =3,67%
CaCO, bilen baglanysandyr:
Heaco, 100
C?J.CO3 = 3,67 m = 3,67 ? = 6,55 %.
Indi CO, —nin CaCO, bilen baglanysan mukdaryny tapyarys:
6,55-CO, 6,55 44
CaCO. 100
CO,—nin galan bélegi MgCO, bilen baglanysandyr.
ACO, =5,20 —2,88=2,32%
Fmigeo 84
W =2,32 g 2,32 -1,90 = 4,40% .
90-njy mesele.
Tebigy suwui analizi su netijeleri berdi (mg-ekw//):
Ca* —3,05;
Mg* —1,13;
Na*™—0,90;
HCO ; —3,60;

SO% — 0,97 ;
Cl —0,51.
Sularynt duz diiziimini tapmaly. Su tertipde ionlary baglasdyr-
maly: Ca(HCO,),, Mg(HCO,),, MgSO,, Na,SO,, NaCl
Cozilisi:

Ca (HCO,), 1o o = Ca
Sebibi basga yerde Ca ** yok
Mg(HCQO,), mg—ekw/1= HCO, mg—ekw/1 — Ca r2n+g—ekw/l =
=3,60 —3,05=0,55
MgSO, mg—ckw/i = Mgmg-ekw/l — Mg(HCO3)2 mg—ekw/i =
=1,13-0,55=0,58.
Na, SO, mg—ckw/i = SO, mg—ckw/1 — M&SO, mg—ekw/1 =
=0,97 — 0,58 = 0,39

NaCl =Cl

CaCOzCaCO3: = 2,88%

MgCO, = 2,32 -

2 +

mg—ekw/l = 3,05.

mg—ekw/l ~ 0,51.

mg—ekw/l
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Jemlip yazsak alarys:

Maddalar mg-ekw//
Ca(HCO,), 3,05
Mg(HCO,), 0,55
MgSO, 0,58
Na,SO, 0,38
NaCl 0,51

Gury madda gecirmek

91-nji mesele.
Tehniki natriy sulfaty analiz edilende tapylypdyr (%):

Na,SO, 87,56

NaCl 1,14

H,O 11,30
100%

Gury madda gegirip tdzeden hasaplamaly.
Coziulisi:
Gury maddalaryit umumy mukdary dendir.
Na,SO,+NaCl=87,56+1,14=88,70% .
Onda olaryn hersinint % mukdary dendir:

87,56 -100
Na, SO, ST T —98.71 %
NaCl = A4 100 =1,29%

88,70 ’

Jemi = 100,00% .

92-nji mesele.
Dolomit seyle diiziime eye (%):

CaO — 30,14
MgO — 23,48
Fe,0,+AL,O, — 2,20
Si0, — 5,38

CO, — 39,10.

11%*
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Koydiirilenden son CO,—nitt mukdary 2%. Koydiirilenden son
dolomitin % diizimini hasaplamaly.
Cozilisi:
Koydiirilmédnkad CO,— den beyleki komponentlerint jeminiii muk-
dary denidir: 100—39,10=60,90%
Koydiirilenden son olaryti mukdary: 100—-2=98,00% . 08
Diymek, koydiirilenden son éhli komponentlerin mukdary 60 9
gatnagykda kopelyarler. ’
Onda:

98
= 29 _.30,14=1,61- 30,14=48,50 °
Ca0= 5"~ 30,14=1,61- 30,14=48,50 %

MgO = 1,61 23,48 = 37,80%
Fe,O; +Al,O; =1,61-2,20 =3,54%
Si0, =1,61-5,38 =28,66%
CO,=2%.
Jemi = 100,5% .
93-nji mesele.
Gips CaSO,2H,0 20,93% gidrat suw saklayar. Eger gidrosko-
pik ¢yglylygy 2,50% bolanda, ol nidce % gidrat we gidroskopik
H,O saklayar.
Coziilisi:
20,93% gidrat suwy 2,50%-1i gidroskopik ¢yglylyk saklayan gipse
L. .. 20,93-(100 —2,50)
Oowuryaris: 100 =20,41%.
Alnan netijani gidroskopik ¢yglylyk bilen gosyarys:
20,41 +2,50=2291% .

9. EMPIRIK (IN YONEKEY) FORMULALARYN
HASAPLANYSY

94-nji mesele.
Surmanyn sulfidi analiz edilende, 72,29% Sb we 27,63% S
alnypdyr. formulasyny tapmaly. Onun empirik
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Cozulisi:

o 72,29 27,63 _
Sb.S=121’8. D = 0,59 : 0.,86.
Olary 11 ki¢i 0,59-a boliip alyarys:
. 0,59 086
Sb:S = 0.59 ° 0.59 =1:1,5.

Olary 2-4 kopeldip, bitin sanlara éwiiryaris: Sb: S=2:3
Diymek, onun empiriki formulasy Sb,S, .
95-nji mesele.
64,19% Cu we 35,81% hlor saklayan misiii duzunyii formulasy-
ny tapmaly.

Coziilisi:
64,19 35,81
Cu:Cl = :

63,57 35,5

=1,01:1,01.

Diymek, CuClL

96-njy mesele.
Asakdaky diiziime eye bolan kébir silikatyni formulasyny tapmaly:

H,O — 3,04
CaO — 18,92
AlLO; —17,23
Si0, — 60,81.

Cozilisi:

. . SO - 3,04 18,92 17,23 1 60,81 _
H,O:CaO:Al,O, :SiO,= 18.0256.08 102.0 60.09
=0,17:0,34:0,17:1,02=1:2:1: 6.

Bu yerden: H,0-2Ca0-Al,0,-6Si0,.

10. SANLARY LOGARIFMIRLEMEGIN USULYYETI

Analitiki himiyada k&p halatlarda, meselem, erginlerin
pH-ny kesgitlemekde we bagga hasaplamalarda sanlary logarifmir-
lemeli bolyar. Bizin bilsimiz yaly erginlerint pH ululygy asakda-
ky formula bilen aiiladylyar:
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pH=-1g[H]. (1)

Erginin pH-y bu ergindiki H' - ionlarynyf konsentrasiyasy-
ny [H'] ters logarifmirlemekdir. Kéhalatlarda bolsa, tersine, ergi-
nifi pH-ny# bahasy berilyéir we onufi iisti bilen ergindiki H' ion-
larynyn konsentrasiyasyny tapmak gerek bolyar. Muny bolsa
1-nji formulany logarifmden bosadyp, seyle tapmak bolyar:

[H]=10"". )

Onden bilsimiz yaly, [OH] — gidroksid ionlarynyt konsen-
trasiyasynyn iisti bilen erginin pOH-ny tapyp bolyar.

pOH =-lg [OH] . (3)

Eger biz erginin pOH-ny bilsek, asakdaky formuladan ergi-

niit pH-ny hem tapyp bileris.
pH = 14 — pOH; ¢iinki
pH+pOH=14.

Bular dan gorniisi yaly erginiii pH-nyn we pOH-nyn hasap-
lamalarynda hokman matematikanyn logarifmirlemek usuly,
onda-da onluk logarifm, kdpleng, ulanylyar.

Onluk logarifm diymek, bu haysy bir sany almak tigin ony
10-un nd¢inji derejesine gotermelidigini tapmak diymekdir.

Meselem:

Asanyi 10 logarifmini tapmak diymek, seyle ailladylyp bilner.
lg,, A=b.

Buyerden A=10".

Meselem: Ig10=1-(10' =10)

1g 100 =2 -(10’= 100)

Ig 1000 = 3-(10° = 1000)

1g 1000 000 = 6- (10" = 1000 000)
1g0,1=1g10"'= -1

1g 0,01 =1g 107°= -2

1g 0,001 =1g 107°= -3

1g 0,0001 =1g 10 = —4 .
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Diymek, 10-luk tegelek sanlaryn logarifmi sol sanlardaky
nollaryii sanyna (+) yada (-) alamaty bilen den.

Indi tegelek dél sanlaryn logarifmini nadip tapmaly.

Meselem: 1g8=7? (10" =8)

lg 18 =2 (10" = 18)
lg465=2 (10" =465)
1g 2005 =2 (10" =2005).

Munui {igin yorite diiziilen 4 belgili sanlaryn logarifmleri
diyilydn jedwelden peydalanyarlar. Sol jedwelden logarifmir-
lenyan sanyn “harakteristikasy” we “mantissasy” diyilyan baha-
laryny tapyarlar. Logarifmin harakteristikasy onui bitin gorke-
zijisi, mantissasy bolsa oturdan soiiky gorkezijisi bolyar.

Islendik sanyn harakteristikasy onuii sanlarynyn sanyndan
1-i ayrylmagyna dendir. Ol sanyn mantisasy bolsa jedwel boyun-
ca degisli sanlaryn keseligine we dikligine kesigyan yeri boyunca
gdzlenip tapylyar. Meselem, onda yokardaky mysal seyle ¢ozil-

ar:
g lg 18 = 1,2553
lg 465 = 2,6674
g 2005 = 3,3021.

Eger-de logarifmirlenyén nollar bar bolsa, onda yokarsynda
(-) minus goylup, nollaryn sanyna deil harakteristika yazylyar we
galan nollardan beyleki sanlary boyunca jedwelden mantissa ta-
pylyar.
g 0,1261 = 1,1007
1g 0,0034 = 3,53 15
1g 0,0006 = 4,7782.
Gerek yagdayynda harakteristikanyn yokarsyndaky minusy
sanyn Oniine ge¢irmeli bolyar.
Meselem:
1,2678
% ,5143
3,4385.
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Munun tigin yokarsyndan harakteristika +1, mantissa -1 yazy-
lyp, sonl gosulyar.
+1-1 +1-1 +1-1
1,2678  2,5143  3,4385
-0,7322 ° —1,4857 ° - 12,5615 °
Kéhalatlarda bolsa, tersine, (-) minus oniinde berlen bolsa,
sol minusy harakteristikanyn iistiine ¢ykarmaly bolyar. Munun
ticin yaniky yaly edilyar, yone yokarda—1 +1 goyulyar.
Gelint muny yaiiky tapan 611 minusly sanlarymyzda gorelin:

-1+1 -1+1 -1+1
~0,7322 - 1,4857 - 2,5615

1,2678 ~ 2,5143 ~ 3,4385

Gorniisi yaly, sol 611iki yokarsy minusly sanlary aldyk.

Kéhalatlarda haysy hem bolsa, bir sanyn logarifmi belli bol-
sa, tersine, antilogarifmirlép baslangy¢ sany tapmaly bolyar.

Meselem:

1 gx = 2,6972.

Ine, su yerden x-yii haysy sandygyny tapmaly. Munui ii¢in
logarifm jedwelinden oturdan sofiky mantissany tapyarys. Onun
keseligine haysy we dikligine haysy sanlaryn beryénini yazyarys.
Biziit mysalymyzda ol seyle:

8
49 6972

Diymek, bizit mysalymyzda ol san 498-¢ den ekeni.

x =498 .

Soiira oturdan 61iki duran sifr boyunca, yagny harakteristika
boyunca tapylan sanynl oturyny kesyéris. Biziit mysalymyzda ha-
rakteristika 2-4 den. Diymek, ol 3 belgili sanynky ekeni.

Onda, x=498.0.
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Mysal: lgx =0,1761
X = l,éO
lgx =2, 7427
x =0,0553 B
(Ig 0,0553=2,7427)

Kophalatlarda birnige sanlarynn kopeltmek hasyllarynyii ya-
da boliinyan sanlaryn logarifmini tapmaly bolyar. Bu yagdayda
kopeldilyédn sanlaryni logarifmi ol sanlaryii hersinin logarifmle-
riniil jemine dendir.

Meselem: lga-b=Iga+lghb.

Boliinydn sanlaryn logarifmi ol sanlaryn (her sany1) loga-
rifmlerininl ayrylmagyna dendir.

lg%: lga —1gh.

Meselem:

Ig 5-107=lg 5+lg 107°=0,699+(-2)=0,699 -2=-1,301.
Ig % — 1g155 — Ig 35 = 2,1903 — 1,5441 = 0,6462.

Gelin, indi bu aydylanlary anyk mysallarda, meselem, [H']
asakdaky bahalarynda erginiii pH ululygyny tapmakda synlalyn:

[H']=2-10"

[H']=0,7-10"

[H']=5-10"

[H']=0,07-10"

[H']=18-10"

pH= -Ig[H ]
pH =-1g2-10°=- (1g2+1g10”=- (0,3010+(-3))=- (2,699)=2,699;
pH,=-1g0,7-10" =-(1g0,7+1g10™") =-(1,8451+(~8)) =
—-(-0,1549-8) =- (-8,1549)=8,1549;

+1-1
1,8 451
—0,1549
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pH,=-1g5-10"=- (Ig5+1g10”)=-(1g 0,6990+(-9))=
=-(0,6990+(-9))=-(0,6990-9)=-(-8,301)=8,301;
pH,=-1g0,07-10" =-(1g 0,07+1g10™")=-(2,8451+(~11)) =
=-(-1,1549-11)=-(-12,1549)=12,1549;
+1-1
2.,8451
- 1,1549
pH,=-1g1,8-10" =- (Ig1,8+Ig10 ") =-(0,2553+(-2))=
=- (2553 —2)=-(-1,7447)=1,7447.
Onda, pH + pOH = 14 formuladan pOH degisli bahalary
dendir:
POH,=14-pH, =14- 2,699 = 11,301;
POH,=14—-pH, = 14— 8,1549 =5, 8451;
POH,=14—-pH; = 14— 8,301 = 5,699;
POH,=14—-pH, = 14— 12,1549 = 1,8451;
POH; = 14—-pH; = 14— 1,7447 = 122553.
Ine, seyle usul bilen beyleki sanlaryn hem logarifmleme ha-
saplamalary yerine yetirilyar. Dort belgili sanlaryn onluk loga-
rifmleri we antilogarifmleri gosundyda getirilendir.
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III bap

ANALITIKI HIMI)'(ADAN LABORATORIYA
ISLERININ USULYYETLERI

] LABORATORIYA ISLERINI YERINE
YETIRMEKLIGIN DUZGUNLERI WE ENJAMLARY

"Analitiki himiya” dersi boyunga
gecirilyin tejribe igleri bu dersi 6zles-
dirmekde we analizi yerine yetirmekde
ordn mohiim rol oynayar. Ciinki islen-
dik himiki analiz difie tejribehanalarda
yerine yetirilydr. Sonuinl ii¢in analitiki
himiyanyn tejribehanalary gerek bolan
ahli tehniki, himiki we beyleki serisde-
ler bilen {ipjiin edilen bolmalydyr. Sey-
le hem tejribehanalarda howpsuzlyk
tehnikasynyn, yangyna garsy cérelerin
talaplary doly berjay edilmelidir. Ta-
lyplar eyyam birinji tejribe sapagynda
tejribehananyn diizgiinleri, enjamlary,
howpsuzlyk tehnikasynyn talaplary we
beyleki sertler bilen tanysdyrylyar we
yorite depderde bu barada gol ¢cekme-
lidirler. Sebibi tejribe islerinde elektrik
togy, yokary temperatura, giiy¢li kislo-
talar, asgarlar, zyyanly himikatlar we
basga-da adamyn saglygyna sikes yeti-
rip biljek zatlar bilen is salysylyar. So-
nun iicin talyplar difie yorite halatlarda
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27-nji surat.
Guradyjy skaf

i

28-nji surat.
Mufel peji

29-njy surat.
Diirli gowriimdiki 6lceg
kolbalary



30-njy surat.

500 ml-lik dl¢eyji silindr

i

31-nji surat.
12 éyjiikli probirkalar
iicin statiw

32-nji surat.
Farfor sokujygy

33-nji surat.
70 mm-lik trubka
gysajy

N
-

-
=

36-njy surat.
Tejribehana elektrik
plitkasy

islemelidirler we mugallymyndan birug-
sat hi¢c zady ellemeli dildir. Tejribeha-
nada iymit kabul etmek ya-da himikatlary
0z yanyn bilen yasayan yerine dkitmek
gadagandyr. Tejribe isleri 2-den az bol-
madyk toparlar bolup yerine yetirilme-
lidir. Talyp 6z yerini tejribe isi gutarandan
son onkiisi yaly arassalap laboranta ya-da
mugallymyna tabsyrmalydyr. Tejribeha-
nadan ¢ykyp gitmezinden 611 enjamlary,
suwy, togy, we beylekileri ¢cesmesinden
yazdyrmalydyr. Eger yatdan ¢ykyp bir zat
yazdyrylman galan bolsa, talyp dolanyp
gelmelidir we mugallyma aytmalydyr.
Tehniki howpsuzlyk toétinden bozulyp
birine sikes yeten mahalynda, ona degisli
komek edilmelidir. Sonun ti¢in tejribeha-
nada gerekli derman we beyleki tiz ko-
mek serigdeleri bolmalydyr. Tejribeha-
nada ulanylyan enjamlaryn kabir gorniis-
leri asakda getirilendir.

34-nji surat.
Gap yuwmak ii¢in
kirpijikler

| <l ™

35-nji surat.
Siiziiji guyguclar

37-nji surat.
Tejribehanada suwly
hammam gaby

38-nji surat.
Tigel tutguclary
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1-nji laboratoriya isi
Hil analizi

Isin maksady: hil analiziniii ayratynlyklary we wezipeleri
bilen tejribede tanysmak.

Gerekli reaktiwler: hil analizinii umumy ayratynlyklaryna
degisli reaktiwler.

Gerekli enjamlar: hil analizine degisli enjamlar.

Maddanyn diiztimini kesgitlemek sol maddanyn diiziimine
giryin ionlarynl, atomlaryn we molekulalaryn himiki we fiziki
héasiyetlerine esaslanandyr.

Hil analizi ni ge¢irmek ii¢in himiki tdsirlesmelerii dasky
effekt berydn gorniislerini saylap alyarlar (yagny analitiki duy-
durysa esaslanyarlar).

Isinyerineyetirilisi:

1. Erginin renikinin tiytgemegi.

2. Cokiindinin emele gelmegi.

3. Gazyn boliinip gykmagy.

4. Okislendirijileriii we gaytaryjylaryn tasiri.

5. Suwda, kislotalarda, aggarlarda, organiki maddalarda erey-
jiligi we suna menzesler.

Hil analizinde ulanylyan tasirlesmelere (reaksiyalara) anali-
umumy we 6zbolusly tdsirlesmelere boliinyar. Reaksiyada anali-
tiki duydurys ya-da effekt difie agylyan iona degisli bolsa, onda
ona 0zbolusly reaksiya diyilyar. Analiziii gidisinde 6z hisiyetleri
boyunca bir-birine yakyn bolan ionlary umumy tédsirlesmeleriii
komegi bilen agyarlar.

Hil analizin usuly barlanmaga alynyan maddanyn mukdary-
na gord yene-de su asakdaky usullara boliinyarler: makro, yarym
mikro, mikro:

1. Hil analizinde makro diymek, uly diymek, yagny analiz
ticin alynyan madda 0,1 g mukdardan az almaly dal. Tasirlesmé-
ni gecirmek ticin hem erginin géwriimi 1 ml-den az bolmaly dal.
Analizi probirkada geciryérler.
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2. Mikrousulda analiz ge¢irilydn madda 6rdn az mukdarda
alynyar. Makrousula goréd barlanyan erginiii gowrtiimi 100 esse
we gurak analizleydn maddanyii agramy 100 esse az alynyar.

3. Aralykdaky usulyn ady — yarym mikro usul. Bu usulda
maddanyn agramy 0,01g-a deii bolmaly, barlanyan erginin gow-
riimi bolsa 0,1-1-aml. Hil analiziii okuw praktikumyny gecirmek
ticin yarym mikrousul dan peydalanmak maslahat berilyar.

Reaksiyanyn duygurlygy diyip, bar bolan reaktiwin komegi
bilen i az mukdardaky maddany (iony) acyp ya-da tapyp bil-
meklige aydylyar (0,01-0,03 ml). Maddanyn diiziimindéki ka-
tionlaryn erginde bardygyny ya-da yokdugyny kesgitlemek ii¢in
toparynl toparlayyn reaktiwi diyip at berilyédn reaktiwler ulanyl-
yar. Analizil gidisinde 6z hidsiyetleri boyunga biri-birine yakyn
bolan ionlary acyp ya-da gerek bolsa ¢cokdiirip bilydn reaktiwe
toparlayyn reaktiw diyip at berilyér. Her bir toparyii toparlayyn
reaktiwi bilen ¢okdiirilen ¢okiindileri tizeden eredip, diizlimin-
dékiionlary hisiyetli tdsirlesmelerin komegi bilen agyarlar.

Mn" we Co™ bilelikde ¢okyandigi sebipli, olaryi her hay-
syny ayratyn usul bilen agmak bolyar.

a) Co™ iony NH,CNS bilen (amil spirtifi gatnagsmagynda);

b) Mn"" iony PbO,+HNO, bilen agylyar (yone erginde CI
bolmaly daldir).

Anionlary toparlara bolmekde umumy kabul edilen yeke-tak
usuly yok. Olaryn diirli reaktiwlere gatnagsmagyna gord — yagny
¢okiindi, gaz emele getirisine ya-da renkini iiytgedisine gora bol-
yarler. Suhodiirlenyin kitapda anionlary iki topara bolyérler:

I topar — bu topara bariy iony bilen ¢okdiirip bolmayan
anionlar degislidir.

J,SCN ,CI',Br ,CN,S*,NO, ,NO, ,CH,COO ,MnO, we s.m.

I1 topar - bariy iony bilen suwda gaty az ereyjiligi bolan bir-
lesmeleri emele getirydn anionlar:

F,CO0.,S0.>,C,0,.%,Cr,07,Cr,0.%, Si0.”, PO,” we s.m.
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Anionlary analiz edilende olary boliip ayyrmak, hersi iigin
ayratyn tasirlesme gecirmek we olardan in esasylaryny agmak
maslahat berilyar:

Itopardan—-CI,I,NO, ionlary.

Il topardan— CO,”,SO,”,PO,” ionlary agmaly.

Soraglar

1. Hil analizinifi ayratynlyklary.
2. Ionlaryii toparlara boliinisi.

2-nji laboratoriya isi
Anionlaryn hil analizi

Isin maksady: 1, 11 toparlarynl anionlarynyn agylysyny 6wren-
mek.

Gerekli reaktiwler: CoCL,H,0, CoCl,-2H,0, CoCl,-6H,0, KMnO,,
NaCl, CaCl,, H,SO, (kons.), MgCO,, H,SO,, Ba(OH),, K,Cr,0O., Na,PO,,
HNO,, FeCl,, Fe(SCN),, H,PO,, (NH,),, PO, 12M00,2H,0, HCI (6n),
Na,SO,, BaCl.

Gerekli enjamlar: probirkalar, spirt semi, tutgyc¢lar.

Isin yerine yetiriligi.

I toparyn anionlarynyn hil analizi
Hlor iony agmak

Ko6p metallaryn hloridleri suwda ereyarler. Az ereyén hlorid-
lere kiimsiin, simaby1 (I), gursunyn we s.m. hloridleri giryérler.
Az ereyin hloridler refiksizdirler. Yone kibir elementleriii hlorid-
leri renikli bolyar. Olara sular degislidir:

CoCl,-H,0— gok-syyareikli;

CoCl,:2H,0— gyzylymtyl bigiil-syya renikli;

CoCl,-6H,0 — gyzylymtyl bagiil renikli.

Hlorowodorod kislotasy we onuii duzlary tursy sredada gay-
taryjydyrlar we giiy¢li okislendirijiler bilen okislenip element
hlory boliip ¢ykar yarlar:

2CI-2e—Cl, .

Kaébir hloridler hlor ionyny birlesdirip, kompleks birlesme-

ionlary emele getirmédge hem ukyplydyr:
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PtC1,+2CI — [PtCl,]’ we s.m.

1. Hlorowodorod kislotasynynn we hloridlerinn gliy¢li okis-
lendirijide okislenisi we Cl, boliip ¢cykarysy.
10C1 +2MnO, +16H —2Mn’+8H ,0+5Cl ,
5| 2Cl-2e—Cl,
6 | 2MnO ,+5e+8H —Mn"+4H,0 .
II toparyn anionlarynyn hil analizi

[I-nji topar anionlarynn bariy duzlary suwda eremeyirler,
yone olar (BaSO,-den basgasy) HCI, HNO, we CH,COOH-da
ereyérler. Bariden basga kop kationlar bilen emele getirilen duz-
lary suwda eremeyir (asgar metallardan baggalar).

[I-nji topar ligin umumy reaktiw barinint duzlarynyn ergin-
leridir. Olaryn BaCrO, Ba(NO,), sary renikde, galanlary renksiz-
dir.

II-nji toparyii anionlary kiimiis iony bilen eremezek duzlary
emele getiryérler.

Karbonat ionynyn acylysy

Giiycli esaslarynl kationlary bilen emele gelen komiir kislo-
tasynyn duzlary suwda erdnde gidroliz ge¢yéandigi ti¢in erginleri
asgar sredaly bolyarlar. Kop karbonatlar suwda eremeyarler.
Dinle aggar metall aryn (Li,CO,-den baggasy) we ammoninin ka-
tionlary suwda ereyirler we reriki bolmayar.

1. Uglerodyn ikili oksidinii emele gelis téisirlesmesi.

Tésirlesméni gecirmek ticin barmak sekilli gykyntgyly ¢iiyse
enjamdan peydalanmaly. Onun bir ¢ykyndysyna gury maddany
ya-da 1-5 ml derfielydn maddanyn erginini, beylekisine Ba(OH),
hem-de hek suwuny yerlesdirmeli.Gury madda salynan ¢ykyntga
gowsadylan H,SO, erginini guyup, enjamyn agzyny dyky bilen
tiz yapmaly, sonda bulanyk ya-da ak ¢okiindiniii emele gelendi-
gini gorersiniz. Onun sebébi birinji ¢ykyntgydan boliinip ¢ykyan
CO, ikinji ¢ykyntgydaky Ba(OH), ya-da hek suwy bilen tisirlesip,
ak ¢okiindi ya-da bulanjak ergin (CaCO,, BaCO,) emele gelyir.

MgCO,+2H — Mg +H,0+CO
sonira CO ,+Ba(OH),— BaCO,+H,0 .
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Reaksiyany pH<7 bolanda-tursy sredada gecirmeli. Seyle
sertlerde sulfitler we tiosulfatlar hem dargap CO, gazyny emele
getiryindigi licin CO, agmaga pisgel beryirler. Sonui iigin olar
ontinden K,Cr,0O, ya-da KMnO, bilen okislendirilen bolmaly,
yagny birinji ¢ykyntga azajyk K,Cr,0O, ya-da KMnO, gosmaly.

Fosfat ionynyn acylysy

Ortofosfor kislotasy H,PO, {i¢ esasly kislota bolany {icin, li¢
hatar duzlary - iki hili tursy we orta duzlary emele getiryar - digid-
rofosfatlar, gidrofosfatlar we fosfatlar. Kop fosfatlar suwda ere-
meyarler. Fosfatlaryii kopiisi refiksiz ya-da sary refiklidirler. Fos-
fationy agmak li¢in su tésirlesmeler peydalanylyar.

1. Demrin (II1) duzlar bilen tisirlesmesi.

Demirin (III) duzlar fosfat iony bilen suwda eremeyin, sa-
rymtyl ak uksus kislotasynda eremeyén ¢okiindi emele getiryar.

PO, +Fe'>FePO, | .

Has effektiw tasirlesme demir rodanidi bilen fosfat ionyn
arasyndaky tisirlesmedir. Sebédbi onda dinie bir FePO, ¢okiindi
emele gelmédn, demir rodanidinin gyzyl-gan reiikli ¢okiindisi
hem O¢yar.

PO, +Fe(SCN), —FePO,l+3SCN .

2. Ammoniy molibdaty bilen tiisirlesme.

Barlanylyan erginden birnd¢e damjany farfor tigeline ya-da
okarajygyna guyup, iistiine 2-3 damja konsentrirlenen azot kis-
lotasyny damdyryp, sorujy skafyn asagynda gurayanca gyzdyr-
maly. Sonda agmaga pisgel berydn HCl ugup gidyér. Sofira gury
¢cokiindd 2-3 damja HNO,, 2-3 damja NH,NO, we 5-6 damja
(NH,)MoO, damdyrmaly. Garyndyny gyzdyrmaly. Eger-de PO,
bar bolsa, onda entik sowuk wagtynda sary ¢okiindi ammoniy
fosformolibdaty (NH,),PO,- 12Mo00O,:2H,0O emele geler.

H.PO,+12(NH, ), MoO,+21HNO , —
— (NH, ), PO,-12M00; -2H, 0 +21NH,NO,+10H, 0
Gaytaryjy HCl reaksiya pasgel beryar.

12-Sargyt 1392
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Sulfat ionynyn acylysy

Gowsak esaslar bilen kiikiirt kislotasynyii emele getiren duz-
larynyn suw erginlerinin turgy sredasy bolyar. Kop sulfatlar suw-
da ereyérler. Eremeyin sulfatlara BaSO,, CaSO,, SrSO,, PbSO,,
HgSO, degislidir. Sulfation —reiiksizdir.

Sulfat iony agmak ii¢in su reaksiyany ulanyarlar:

1. Bariy hloridi bilen reaksiya.

Probirka 1-2 damja barlanylyan erginden damdyryp, iistiine
2-3 damja 6n HCl we 1-2 damja BaCl, ergini guymaly. Sulfat
iony bar bolsa sol wagtyn 6ziinde duz kislotasynda eremeyédn
kristal ak ¢okiindi BaSO, emele geler. Basga ionlar agylysa pés-
gel bermeyar.

Soraglar

1. Anionlaryn toparlara boliinisi ndma esaslanan?

2.Iwe Il toparlaryn anionlarynyn okislenme-gaytarylma hasiyetleri nahili?
3.Cl-,CO,",PO, -ionlaryny tapylysynyi dasarky sypatlary nihili?

3-nji laboratoriya isi
Kationlaryn hil analizi

Isin maksady: 1, 11, 111 toparlaryn kationlarynyn agylysyny
himiki reaksiyalaryn listi bilen tejribede 6wrenmek.

Gereklireaktiwler:

[ analitiki toparyn kationlary. KCl, Na,[Co(NO,),], NaOH,
NH,CI, NaHC,H,O,, H,C,H,O,, CH,COONa, Nesslerin reaktiwi,
MgSO,, Na,HPO,, NH,OH,O-oksihinolin.

I analitiki toparyn kationlary. (NH,),CO,, CaCl,, Na,CO,,
HCI, HNO,, CH,COOH, (NH,),C,0,, K,[Fe(CN),], NH,CIL,
NH,OH, SrCl,, (NH,),SO,, BaCl,, K.,Cr,0,, K.,Cr,0..

111 analitiki toparyn kationlary. (NH,),S, AICI,, CrCl,, KOH,
NH,OH, CoCl,, NH,SCN, FeCl,, NH,F, FeCl, FeSO,, Fe,(S0,),,
AgNO,, K [Fe(CN),], Pb(CH,COO0),, BaCl,, K,Cr,0,, K,Cr,0,,
Na,SO,, H,SO,, benzidin.

Gerekli enjamlar: probirkalar, ayna tayajyklar, indikator
uniwersal kagyzlar, spirt semi, tutgyclar.
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Isin yerine yetirilisi
Kationlaryn I analitiki topary
Umumy hésiyetnamasy

Su kitapda kiikiirtwodorod usuly boyunga hemme kationlar 5
analitiki topara boliinyér. Su klassifikasiyanyn esaslaryny goyan
N.A.Mensutkindir (1842-1907y.y.)

1 topar—NH,’,K’,Mg*,Na’,Li’,Cs",Rb" .

Bu kationlar ii¢in toparlayyn reaktiw yokdur.

2topar-Ca,Ba™,Sr",Ra"

Toparlayynreaktiw —(NH,),CO,;

3topar—Al",Cr"",Mn",Fe",Fe",Co"

Toparlayynreaktiw - (NH,),S;

4topar—Hg™,Cu™",Su", Sn"

Toparlayyn reaktiw —H,S;

5topar—Ag’,Pb", [Hg,] ™

Toparlayyn reaktiw —HCI.

Birinji analitiki topara kationlar Na', K', Li", NH,", Mg",
Rb', Cs"ionlary giryirler.

Asgar metallary D.I. Mendeleyewin periodiki sistemasynyn
1-nji toparynyf bas topar¢asyna, Mg bolsa, 2-nji toparyii bas
toparcasyna giryarler. Magniy kationyny Ozliniii birnidce hé-
siyetleri boyunca ikinji toparyn kationlaryna gosmak miimkin
hem bolsa, ony birinji toparyn kationlary bilen 6wrenyérler. Se-
bébi, barinifi, stronsiniii we kalsiniii karbonatlary suwda gowy
eremeyar. Emma II toparyn toparlayyn reaktiwi (NH,),CO, bilen
magniy doly ¢okiip bilmeyir.

Birinji toparynn kationlarynynn duzlarynyn suw erginleri
refiksizdir. Birinji toparyn kationlary ti¢cin toparlayyn reaktiw
yokdur. Bu topar iki bolege boliinyér.

1-nji bolege: NH,", K', Rb", Rb", Cs'- toparlayyn reaktiwi
yok.

Na,[Co(NO,),] —sary kristal ¢okiindi;

NaHC,H,O,— ak kristal ¢okiindi.

2-njibolege: Li",Na’, Mg - toparlayyn reaktiw yok.

11*
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Kaliy ionynyn tésirlesmeleri

1. Geksanitrokobaltat (IIT) natriy Na,[Co(NO,),] pH=3 sre-
dada kaliy iony bilen sary kristal ¢okiindi K,Na[Co(NO,),] kali-
nin we natrinin ikili duzuny emele getiryér:

2KCI+Na;[Co(NO,)J— | K,Na[C0o(NO,)J+2Na Cl
ya-da ion formada: 2K +Na+[ Co(NO,)]—|K,Na[Co(NO,)] .

Emele gelen birlesme asgarda dargamak bilen goyy-gonur
renkli ¢okiindi kobaltyi (IIT) gidroksidini emele getiryér:

K, Na[C 0o(NO ), ]+3NaOH= | C o(OH),+2KNO, +4NaNO .

Reaksiyany gecirmek tigin Na,[Co(NO,),] maddasynyn ti-
ze tayyarlanan erginini almaly, sebdbi ergin kop dursa, dargap
Co’ ionyny emele getiryir, ol bolsa erginii refikini giilgiine refike
owirydr. Sonun yaly giilgiine refike 6wriilen ergin ulanmak tigin
amatsyzdyr.

Tasirlesmdnin yerine yetirilisi

1-2 damja kaliy ionyny saklayan erginifi iistiine 2 damja
reagent Na,[Co(NO,),] guymaly we probirkanyn diwaryny ayna
tayajyk bilen siirtmeli. Sonda sary kristal ¢cokiindi emele gelyir.

Erginde NH, - ionynyfi bolmagy su tdsirlesméini ge¢irmége
pisgel beryir, sebéibi NH, - iony hem su reaktiw bilen sary kris-
tal ¢okiindini emele getiryar.

2NH,C1+Na, [Co(NO ) J=| (NH,),Na[ Co(NO,)]+2Na C1 .

Eger-de ergin giiycli tursy sredasynda bolsa, onda onuii istii-
ne td pH=3 bolyanca natriy asetatyny guymaly.

Seylelikde, kaliy kationyny Na,[Co(NO,),] reaktiw bilen
acmak TUcin tédsirlesméni uksus-tursy sredasynda gecirmeli.
Eger-de erginde NH," duzlary bar bolsa, onda ony gyzdyrmak,
yagny yakmak bilen erginiil diiziminden ayyrmalydyr.

1. Gidrotartrat natriy NaHC,H,O, kaliy iony bilen pH=5-7
sreda-da ak kristal ¢cokiindi KHC,H,O, emele getiryar.

KCl+NaHC,H,0,— | KH C,H,O,+NaCl
ya-da ion formada
K+HC,H,0,=KHC,H,O,.
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Cokiindinin hasiyetlerini barlamaly:

a) gyzgyn we sowuk suwda; b) asgarlarda we mineral kislo-
talarda.

Ammoniy iony su reaktiw bilen edil sunun yaly ¢okiindi
emele getirmegi sebépli, kaliniil agylmagyna pisgel beryar.

Ammoniy ionynyn tdsirlesmeleri

1. NaOH we KOH tisiri

Ammoninint duzunyn erginine aggar tisir etdirip gyzdyrylsa,
ammiak gazy boliinip ¢ykyandygy ysy boyunga ya-da lakmus ka-
gyzynyn refikinin iiytgemegi bilen kesgitlenyér.

NH,CI1+NaOH — NH,OH+NaCl
NH,OH — NH,;+H,0 .

Tdsirlesmdnin yerine yetiriligi

Probirka 0,5-1 ml ammoniy ionyny saklayan ergin yerles-
diryérler we onun listiine 1-2 ml 2n NaOH ya-da KOH erginini
yuwaslyk bilen damdyryarlar. Sonira probirkany spirtseminiii
odunda gyzdyryarlar. Ammiak gazynyn boliinip ¢ykyandygyny
ysy boyunga ya-da indikator kagyzyn bolegi bilen takyklayarlar.

2. Nesslerin reaktiwinin téisiri

Nesslerin reaktiwi aggar sredasynda ammoniy iony bilen
gyzyl-gonur renkli ¢cokiindi emele getiryar.

~Hg~
NH, Cl+2K, [Hgl J+4KOH—| |O NH, | J*KCI+3H,0+7KI .
Hg

Tdsirlesmdnin yerine yetirilisi

0,5 ml ammoniy ionyny saklayan erginif iistiine 1-2 ml Ness-
lerin reaktiwi guyulyar. Gowy garylandan sofira gyzyl-gonur ¢6-
kiindi emele gelyar. Egerde ammoniy ionynyn konsentrasiyasy
Ordn az bolsa onda ¢okiindi emele gelmén, ergin gyzyl-gonur
refike Owriilydr. Munui agylmagyna renikli we az ereyan gidrok-
sidleri emele getiryéin ionlar pdsgel beryérler.
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Ammoniy ionynyit Na” we K ionlarynyfi agylmagyna pis-
gel beryindigi sebdpli ergini bugartmak arkaly NH,- ionyny

erginden ayyrmaly.
0

t
NH,Cl— |NH, +HCI .

Soiira Nesslerini reaktiwi bilen ayna plastinkanyn {istiinde
barlamaly.

Magniy ionynyn tésirlesmeleri

1. Natriy gidrofosfaty Na,HPO, ammoniy iony bilen pH>7
sreda-da NH, ergininifi gatnasmagynda ak kristal ¢okiindi
MgNH, PO, emele getiryar:

a) MgSO,+Na,HPO,—|MgHPO,+Na ,SO,;

b) MgHPO, +NH,0H —| MgNH, PO, +H,0 .

Magniy ionynynl agylmagyna az ereyin fosfatlary emele ge-
tiryén ionlar pasgel beryirler. NH,", K" we Na ionlary pisgel ber-
meyiérler.

Tdsirlesmdnin yerine yetiriligi

1-2 damja magniy ionyny saklayan erginin iistiine 1-2 damja
Na,HPO, erginini guyyarlar we bulamak bilen 1 damjadan NH,
erginini td ammiagyn ysy emele gelyian¢a guyulyar. Ak kristal se-
killi ¢okiindi emele gelyir. 70-100°C-4 ¢enli gyzdyrylsa, ¢okiin-
di tiz emele geler. Giiycli aggar sredasynda tasirlesme gecirmeli
daldir, sebdbi pH>10 bolsa Mg(OH), we Mg,(PO,), maddalary-
nyi emele gelmekleri miimkindir.

2. Mikrokristalloskopiki tisirlesme.

Bu tisirlesme MgNH, PO, gorniigli kristallaryii emele gel-
megine esaslanandyr. Eger hayal kristallasmak geg¢se (magniy
duzunyn ergini gowsak bolsa,) onda kristallar emele gelyér. Eger-
de tiz kristallasmak gegse (magniy duzunyn konsentrasiyasyny
koprik saklayan ya-da 6ziinde kop mukdarda NH, -ionyny sakla-
yan ergin), onda yyldyz sekilli ya-da agac gorniisli kristallar eme-
le gelyar.
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Tdsirlesmdnin yerine yetiriligi

Predmet aynasynyf iistiinde bir damja Mg~- ionyny sak-
layan ergin yerlesdiryirler, gapdalynda bolsa reagentinl erginin-
den bir damja (Na,HPO,, NH,Cl, NH,OH garyndysyny) yerles-
diryérler. Ayna tayajygynyin komegi bilen damjalary birlesdir-
yarler. Emele gelen kristallara mikroskop arkaly seredyiérler.

3. O-oksihinolin — HC;H,NO bilen magniy iony (pH=8-13)
yasylymtyl-sary ¢okiindini Mg oksihinolinatyny emele getiryar:
Mg(S,HNO),

2C,H,NOH+MgCl,— | Mg(C,H,NO),+2H CI.

I toparyn kationlarynyn analizinin gidisinin gurlusy

1. Erginin pH sredasyny indikator bilen kesgitlemek we ge-
rekli netije ¢cykarmak.

2.NH,’ - ionyny agmak. Analizi ilki bilen ammoniy ionynyfi
bardygynyn ya-da yokdugynyn barlagyndan baslamaly, sebébi
NH, -ionkaliy iony agmak ii¢in pisgel beryar.

3. Mg — iony agmak. Magniy ionyny agmak {i¢in ergine
Na,HPO,+NH,OH+NH,CI reagentlerini tasir etdiryérler, sonda
Mg” ionynyt barlygynda MgNH,PO, maddasynyi ak kristal ¢o-
kiindisi ¢oker.

4. Ammoniy iony ayyrmak.Ergini farfor jamjagaza guyyar-
lar we bugardyarlar. Sofira Nesslerifi reaktiwi bilen, NH," - iony-
nyi bardygyny ya-da yokdugyny yene-de bir gezek barlayarlar.
Cokiindini stizmeli we siiziilip alnan erginde K - iony agmaly.

NH4C1—t>TNH3 +HCI ya-da
NH ,Cl+NaOH—NH,OH+NacCl .

[\

NH; H,O

5. Kaliy iony a¢gmak ti¢in ergine Na,[Co(NO,),] geksanitro-
kobaltat natrini (kobaltnitrit) tisir etdirmeli, emele gelen sary
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renkli kristal ¢okiindi K,Na[Co(NO,),] kaliy ionynyn barlygyny
subut edyar (pH=4-5).

Kationlaryn II analitiki topary
Umumy héisiyetnamasy

Kationlaryf ikinji analitiki toparyna Ca™, Ba", Sr™, Ra" ka-
tionlary giryirler. Bu asgar yer metallary D.I.Mendeleyewin pe-
riodiki sistemasynyn ikinji toparynynl bas toparcasyna degisli-
dir. Toparyn toparlayyn reagenti bolup ammiak we hlorly
ammoniniil erginlerinin  gatnagmagynda ammoniy karbona-
tynynl duzunyn ergini (NH,),CO, ulanylyar. Erginleriii sredasy
pH=9,2—9,3 bolmalydyr.

[I-nji toparyii ionlary birnice kyn ereyén duzlary emele ge-
tiryar: sulfatlar, fosfatlar, oksalatlar, karbonatlar. Toparyii topar-
layyn reagenti bolup ammoniy karbonaty duzunyn ergini ulanyl-
yar. Name ti¢in? Sebébi:

. EKHp,co, = 4,93-10°  EKHp,g0,=9.9-10";
EKHg,co,=9:42-10°  EKHggo, =3,6-10";
EKH cyc0,= 1,710 EKH 50, = 6,26 -10°".

2. Sulfatlara gord karbonatlar yenillik bilen ergine gegyar
(sebdbi gowsak kislotanyn duzlary kislotalarda afisatlyk bilen
ereyar).

3. Karbonat iony (CO,”) artykmajy erginden yeiillik bilen
ayrylyar, tursadylanda dargayar: H,CO,=H,0+CO,

4. Fosfatlar we oksalatlar PO,” we C,0,” analizi kynlasdyr-
yarlar.

Diymek: 1I-nji toparyn inl esasy hésiyeti onuil karbonatlary-
nyn suwda eremezligi. Su héasiyeti II-nji topary I-nji topardan
ayyrmak li¢in ulanylyar.

Toparlayyn reagentin tisiri

[I-nji toparyn kationlaryny doly ayyrmak ii¢in erginini sre-
dasy pH=9,2 bolmaly. Esasy roly (NH,),CO, duzuii gidrolizi
oynayar.
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(NH,),CO,+H,0 —NH ,HCO,+NH ,OH
NH ,+HCO;+H,0—H,CO,+NH ,OH .

CaCO,, SrCO,, BaCO, maddalary ¢okyérler, birinji toparyn
kationlary erginde galyar. Toparlayyn reagentin tésirini tejribede
seredin.

1. CaCl, we BaCl, erginlere (NH,),CO, maddanyn tésiri: ak
cokiindi emele gelyir:

CaCl,+(NH,),CO,—! CaCO,+NH ,Cl
Ca"+CO; =lCaCo,.
2. Sol erginlerin iistiine K,CO, we Na,CO, tisir edilende:
CaCl,+Na,CO ;= |CaCO,+2NaCl .

3. Birinji we ilkinji tejribelerde alynan ¢okiindilerini tistiine

HCI, HNO,, CH,COOH tasir edilende:
CaCO;+2HCl — CaCl,+H ,CO;
CaCO,+2H — Ca +H,0+CO..

4. 1-2 damja CaCl, erginin iistiine 1-2 damja (NH,),CO, we
koprak NH,Cl ergininden guyulsa, CaCO, sonda ereyir, sebébi
NH,Cl duzui gidrolizi gecip, HCl emele gelyar.

Kalsiy ionynyn reaksiyalary
1. Ammoniy oksalaty (NH,),C,0, kalsiy iony bilen ak kristal
¢okiindi CaC,0O, emele getiryar:
CaCl,+(NH,),C,0,—| CaC,0,+2NH,ClI
ion formada:
Ca +C,0, —| CaC,0, .

a) ¢okiindi giiycli kislotalarda ereyar, emma uksus kislota-
synda eremeyar:

CaC,0, +2HCl — CaCl,+H,C 0O, .

b) (NH,),C,0, bilen mefizes ¢okiindi beryin Ba® we Sr’" ion-
lary kalsiy ionynyn acylmagyna pasgel beryirler. BaC,0, we
SrC,0, ¢okiindilerinit CaC,0,—den tapawudy bularyii uksus kis-
lotasynda eremekleridir:
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2BaC,0,+2 CH,C OOH=Ba(HC,0,),+Ba(CH, C 00), —
— Ba(CH,COO0),

Reaksiyanyn yerine yetirilisi

2-3 damja kalsiy ionyny saklayan erginin iistiine 2-3 damja
reagentin erginini guymaly. Ak kristal ¢okiindi emele gelyr.

2. Geksasianferrat (II) kaliy K,[Fe(CN),] bilen reaksiyasy:

CaCl,+K ,[Fe(CN)J+NH ,Cl1 — | CaKNH, [Fe(CN) J+3KCl

ion formasy:
Ca +K +[Fe(CN); ] — | CaKNH, [Fe(CN),]

Reaksiyanyn yerine yetirilisi

Probirkada 2-3 damja kalsiy iony saklayan ergini 5 damja
(NH,ON+NH,CI) ergini we 2-3 damja reagentiii erginini garys-
dyryarlar. Probirkany gyzdyrmaly. Kristalik ¢okiindinii emele
gelmegi kalsinin bardygyny gorkezyér. Cokiindi uksus kislota-
synda eremeyaér:

a) eger pH>7 bolsa duygurlygy ulalyar.

b) bir damja etanol guyulsa, ¢okiindi tiz cokyar.

¢) Ba" ionlary kalsinifi agylmagynyti reaksiyasyna pisgel
beryarler.

d) cokiindi uksus kislotasynda eremeyédr. Bu yagday bolsa
SrCO,—den tapawutlandyrmaga komek beryér, sebibi asgar sre-
dasynda CO,” -iony sunuii yaly ¢okiindi bermegi miimkin.

3. Yalnyn refiklenmegi. Kalsinifi ugujy duzlary (CaCl,, Ca(NO,),)
gaz gorelkasynyn yalnyny gyzyl-kerpig refikine Owiiryér.

4. Kiikiirt kislotasy bilen mikrokristalloskopiki tisirlesme.

Sagat aynajygynyii listiine 1 damja CaCl, bilen 1 damja gow.
sadylan H,SO, guyyarlar we suwly gapda calaja gyzdyryarlar.
Sonda inne sekilli kalsiniii sulfatynyn kristallary emele gelyar
(CaS0O,-2H,0). Eger-de bariy we stronsiy ionlary kalsiden 10 es-
se kop bolsalar, onda olar kalsinift agylmagyna pésgel beryérler.

5. Natriy gidrofosfaty bilen kalsiniii ionlary ak ¢okiindi eme-
le getiryar:
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Ca”+HPO . —lCaHPO, .

Cokiindi HC1, HNO,, CH,COOH kislotalarynda ereydr.
Stronsiy ionynyi reaksiyalary
1.H,SO,, (NH,),SO, ya-da gips suwy (doygun CaSO,:2H,0
suw ergini) stronsininl ergini bilen ak ¢okiindi emele getiryér:
SrCl,+CaSO, =—SrSO ,+CaCl,
SrCl, +(NH,),S0,=SrSO,+2 NH,Cl
ion formasy:
Sr*’+S0, 5| SrSO,.

a) gyzdyrmaklyk stronsinini sulfatynyn emele gelmegini tiz-
lesdiryar.

b) tasirlesmaniii gegcmegine bariy ionlary pasgel beryarler,
sebibi olar gyzdyrylmanka gips suwy bilen ak ¢okiindi sulfatlary
emele getiryérler.

Bariy ionynyi reaksiyalary

1. Hromat (bihromat) kaliy bilen asetat bufer ergininde bariy
iony sary kristal ¢okiindi emele getiryar:

a) BaCl ,+K,CrO,— | BaCrO ,+2KCI

ion formasy : Ba’ +CrO, — | BaCrO,

b) 2BaCl ,+K,Cr,0,+H,0 —| 2BaCrO ,+2KCI+2HCI

ion formasy: 2Ba’'+Cr,0’ +H,0 —]2BaCrO ,+2H".

Reaksiyanyn yerine yetirilisi

1-2 damja barinint ionyny saklayan erginin tistiine 3-4 damja
asetat natrinifi erginini we 1-2 damja bihromat (hromat) kalinini
erginini guyyarlar. Probirkany suwly gapda gyzdyryarlar. Bariy
hromatyny sary ¢okiindisi emele gelyar.

a) barinifi agylmagyna Hg (LII), Ag’, Pb’, Bi’, Ni’, Co’, Fe
ionlary pasgel beryérler, sebébi bular hem renkli hromatlary eme-
le getiryérler.

b) pH<7 bolanda Ca™ we Sr™ ionlary K,Cr,0, bilen ¢okiindi
emele getirmeyérler we barinin agylmagyna pésgel bermeyarler.
Sonun iicin bu tédsirlesme dine barini agmak iigin dél-de, ony
stronsiden we kalsiden boliip ayyrmak iigin hem ulanyarlar.
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¢) tasirlesméni pH = 5 sredada gecirmeli.

d) BaCrO, ¢okiindisi giiycli kislotalarda ereyér, emma uksus
kislotasynda eremeyér:

2BaCrO,+H Cl=2BaCl ,+H,Cr,0,+H ,O .

2. Yalnyii retiklenmegi. Barinifi ucujy duzlary (BaCl,, Ba(NO;,),)
gaz gorelkasynyn yalnyny sarymtyl —yasyl reiike Owiiryar.

3. Kiikiirt kislotasy we onui ereyji duzlary bariy iony bilen
ak kristal ¢cokiindi BaSO, emele getiryér:

Ba“'+S0," =BaSO, .

Cokiindi gowsadylan giiycli kislotalarda eremeyér. Onuil
ereyjiligi H,SO,-lin emele gelmekligi sebépli, giiycli kiikiirt kis-
lotasynda has-da azalyar. BaSO, ¢Okiindisini eretmek ii¢in ony
ilki bilen BaCO, ¢okiindisine owiiryarler:

BaSO,+Na,CO, = |BaCO ;+Na, SO,
BaCO,+2CH COOH=Ba(CH,C0O0),+H,0+CO, | .

Bu reaksiyanyin gegmegine az ereyji sulfatlary emele getir-
yanRb”', Sr*’, Ca” ionlary pisgel beryirler.

Reaksiyanyn yerine yetirilisi

1-2 damja bariy ionyny saklayan erginin iistiine 1-2 damja
2n H,SO, ya-da asgar metallaryn sulfatlaryny guyyarlar. Ak kris-
tal cokiindi emele gelyér.

4. Ammoniy oksalaty (NH,),C,0, bilen bariy ionlary ak ¢6-
kiindi emele getiryér:

BaCl,+(NH,),C,0,—| BaC,0, +2NH,CI .

Cokiindi HC1, HNO, we CH; COOH (kislotalarynda gyzdy-
rylanda) ereyar.

5. Natrinin digidrofosfaty Na,HPO, bilen bariy ionlary ak ¢06-
kiindi emele getiryér.

Ba"+HPO, —| BaHPO, .
Ol ¢okiindi HCI, NHO, we CH,COOH kislotalarda ereyir.
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II toparyn kationlarynyn analizinin gidisiniii gurlusy
1. Barlanyan erginde ilki bilen Ba™" ionyny agmak:
BaCl,+K ,Cr,0,+H ,0+2CH ;COOH=2BaCrO,+2NaCl+2KClI .

Eger-de sary ¢okiindi emele gelse, diymek, Ba™ iony erginde
bar.

2. Bariy ionyny agandan soni, ony ¢okdirip ayyrmaly, sebdbi
ol Ca™ iony agmaga pisgel beryir. Erginifi {istiine 2-3 damja
CH,COONa we damjalap K,Cr,0O, ergini guymaly. 1-2 minut
ergini gaynatmaly, sofira ony siiziip erginden ayyrmaly.

3. Siiziilip alnan erginin iistiine giiy¢li aggar reaksiyasy ti¢in
gaty Na,CO, gosmaly, probirkany gyzdyrmaly, sondan son
CaCO, ¢okiindini esasy erginden ayyrmaly.

4. Cokiindini 4-6 damja 2NCH,COOH ergini bilen eredip we
4-5 damja (NH,),C,0, tisir etdirmeli we gyzdyrmaly. Ca’ iony-
nyn barlygynda CaC,0, ak kristal sekilli ¢okiindi ¢oker.

I we II analitiki toparlaryn kationlarynyn garyndysynyn
analizinin gidisinin gurlusy
(Barlag isi)

1. Ilki bilen erginiii pH sredasyny kesgitlemeli we gerekli ne-
tije ¢ykarmaly.

2. Barlanyan erginiii ayratyn bir boleginde NH, ionyny
acmak (Nesslerin reaktiwi ya-da NaOH bilen), sofira ikinji topa-
ryi toparlayyn reagenti bilen ergine NH, ionyny girizyéris.

3. Eger-de barlayan erginimizde ¢okiindi bar bolsa, onun
istiine 2-3 ml 2n HCI tésir etdirmeli. Sonda ¢okiindi ayrylmasa,
diymek, erginde II toparyn kationlarynyn sulfatlary bar. Sonun
ticin CaSO,, BaSO,, SrSO, maddalaryn karbonatlara ge¢irmeli,
sofira 2n CH,COOH bilen eretmeli.

4. Barlag erginin iistine NH,CI+NH,OH (ysy c¢ykyanca),
sonra (NH,),CO,-1 guymaly. Eger-de ¢okiindi emele gelse, diy-
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mek erginde II toparyn kationlary bar. Eger-de ¢okiindi emele
gelmese, erginde difie [ toparyn kationlary bar.

5. II toparyn kationlaryny I toparyn kationlaryndan boliip
ayyrmak {i¢in erginin iistiine 1n NH,OH (ysy ¢ykyanca) we bir-
neme NH,C1 guymaly. Ergini 80°C-i ¢enli gyzdyrmaly we 25 mi-
nut yone goymaly. Cokiindini stizmeli. Siiziilip alnan erginde I to-
paryn kationlaryny agmaly.

6. II toparyn kationlarynyn karbonatlaryny eretmek ti¢in ¢o-
kiindd 2 n CH,COOH bilen tasir etmeli.

7. Bariy ionyny agmaly we ¢okdiirip ayyrmaly. Sonuii {i¢in
erginif {istiine K,Cr,0.+CH,COONa gosmaly, Ba’" ionynyii bar-
lygynda sary kristal gérniisde BaCrO, ¢okiindisi ¢okyar we ony
stiziip erginden ayyryarlar.

8. Ca” ionyny agmak we bolip ayyrmak iigin ergine
(NH,)C,0,+CH,COOH tisir etdirmeli. Ca” ionynyi barlygynda
CaC,0, ak kristal sekilli ¢okiindi ¢coker we erginde Mg”" iony galar.

9. Mg ionyny agmak ii¢in ergine Na,HPO,+NH,OH+NH,Cl
reagentlerini tésir etdiryirler, sonda Mg” ionynyf barlygynda
MgNH,PO, ak kristal ¢okiindi ¢oker.

10. K" ionyny agmak. Eger-de erginde NH," iony bar bolsa
(ony biz (NH,),CO, bilen girizyiris), onda ony ayyrmaly. Sonuni
licin probirka birneme siiziilip alnan ergin alyp, iistiine NaOH
guyup, td ammiagyn ysy yitydngd gaynatmaly. Gaynadylyan
erginde K ionyny agmak iigin Na,[Co(NO,),] tésir etdirmeli,
emele gelen sary refikli kristal ¢okiindi K,.Na[Co(NO,),] K iony-
nyn bardygyny subut edyér.

Kationlaryn III analitiki topary
Umumy hésiyetnama

IIT analitiki toparyn kationlaryna su asakdaky metallaryii
ionlary degislidir: alyuminiy, hrom, demir, marganes, sink, ko-
balt, nikel we baggalar.
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Ammoniy sulfidinin III toparyn kationlary bilen ¢okiindi emele
getirmegi birinji we ikinji toparyn kationlaryndan tapawudydyr.
Uciinji toparyni kationlarynyii sulfidleri suwda eremeyirler,
gowsadylan mineral kislotalarda ereyirler. Diymek, tursy sreda-
da kiikiirtli wodorod sulfidleri emele getirmeyaér. Bitarap sredada
seyle kiikiirtli wodorod bilen III toparyn kationlaryny ¢okdiirmek
ticin, ergine ilki bilen bufer garyndysyny gosmaly (pH=8-9).
Tejribede H,S deregine (NH,),S ulanylyar, sebédbi onun disso-
siasiyasy giy¢li gecyar (konsentrasiya kop bolyar). (NH,),S —III
topar kationlaryny1 toparlayyn reagenti. Bu yagdayda (NH,),S 6z1
hem ammoniy bufer ergini hokmiinde bolyar pH=9,25.
(NH,), S+H,0 — NH,HS+NH, OH

(NH,),S (pH=7,2-9) {iciinji toparynn kationlaryny iki bolege
bolyar:

— gidroksid gorniisinde: Al(OH),, Cr(OH), we basgalar — bi-
rinji topara.

—sulfidler gorniisinde: MnS, FeS, Fe,S,, CoS, ZnS we bas-
galar- ikinji topara.

Ucgiinji topar kationlaryii sulfidleriii kopiisi diirli-diirli refik
beryirler. Gidrolizi goz dnitinde tutup:

6(NH,), S+6H ,0=6NH, HS+6NH, OH
Cr,(S0,),+6NH,0H=2Cr(OH), +3(NH,), SO, .
Gidrolizi goz oniinde tutup A1 ligin:
Al,(SO,);+6(NH,), S+6H,0=2Al(OH), +6NH,HS+3(NH,), SO, .

Al(OH), ak reiikli ¢okiindisi we Cr(OH), mele-syya renkli

cokiindisi gowsadylan kislotalarda ereyérler.
Alyuminiy ionynyi tésirlesmeleri
Alyuminiy hemme birlesmelerde tic walentli.
1. Natrinin (kalinin) gidroksidi we ammiak alyumininini iony
bilen ak amorf ¢okiindi alyumininin gidroksidini emele getiryar
(pH=S5).
AI"+30H=| Al(OH), Ya -da H,AlO,.
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Al(OH), amfoter hésiyeti yiize ¢ykaryar. Ona goz yetirmek ii¢in
cokiindini iki bolege bolyarler we olaryn birinil listiine duz
kislotasyny, beylekisinif {istiine bolsa 1yiji natrini guyyarlar:
Al(OH), +3HCI=AIC1,+3H,0
Al(OH),+NaOH=NaAlO,+2H, O .
Na alyuminaty

Bu iki yagdayda-da ¢okiindi ereyar.

Tasirlesmdnin yerine yetirilisi

a. Doly ¢okdiirmek pH=5-de gegyar.

b. Tasirlesmini gyzdyrmak bilen ge¢irmeli.

¢. Eger kop asgar ya-da kislota guyulsa, ¢cokiindi ereyar.

d. Alizarin alyuminiy iony bilen aggar sredasynda acyk gy-
zyl renkli ¢okiindi emele getiryar. Tasirlesméni damja usuly bi-
len gecirmek amatly bolyar.

Stizglic kagyzyii iistiine 1 damja alyuminiy ionyny saklayan
ergin damdyrylyar. Sonira kagyzy giiy¢li ammiak erginini sak-
layan c¢iiysdnin agzyna tutyarlar. Onson alizarinin spirt erginini
damdyryp, tegmili gaz sekilli ammiak bilen isleyarler. Munui
ticin slizglic kagyzyny giiy¢li ammiak erginini saklayan ¢iiysinin
agzyna tutyarlar. Gyzyl syya renikli tegmil emele gelyér, kagyzy
elektrik plitkanyi iistiinde tutmaly, sonda reagentiil syya reiiki
acyk-sary refike owriilydr we gyzyl renkinl emele gelsine gozeg-
cilik etmek bolyar.

Kobalt kationynyn tésirlesmeleri

Kobalt 6z birlesmelerinde +2, +3 we +4 walentli. In berk birles-
melerde kobaltyn walentliligi Co™.

1. Iyiji aggarlar KOH, NaOH, Co " -iony bilen esas duzufi ¢6-
kiindisini emele getiryér:

/OH

)
N Cl
Eger asgar koprik guyulsa we gyzdyrylsa ¢okiindi giilgiine
renkli kobaltyn gidroksidine gec¢yar:

Co +Cl +OH — CoOHCI (Co
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CoOHCI+OH — Co(OH), +Cl .

Howada dursa ¢okiindinin reniki yuwas-yuwagdan iiytgeyéar
— gonirumtyl renike gec¢yér — kobaltyn (I11) gidroksidi emele gel-
Var:

4Co(OH),+0, +2H,0=4Co(OH) .
Cokiindi kiikiirt kislotasynda eremeyér, yone H,SO,+ H,0,
ya-da NaNO, garyndysynda ereyar.

2. Ammiak NH,OH kobalt (II) iony bilen esas duzunn gok ¢o-
kiindisini emele getiryér. Eger-de NH,OH we ammoninint duzy
artykmajy bilen alynsa, onda ¢okiindi sary reiikli kompleks bir-
lesmesini emele getirip ereyar:

CoOHCI+7NH, OH=[Co(NH,),](OH).,.

Ammoniy duzlarynyfi barlygynda Co -iony ammiak bilen
cokiindi emele getirmeyar.

3. Ammoniy rodanidi NH,SCN Co "-iony bilen kompleks du-
zy (NH,),[Co(CNS),] emele getiryir.

Kompleks birlesmesinin dissosiasiyasyny peseltmek iicin
ammoniy rodanidiniii artykma¢ mukdaryny guymaly (0,5 ml
Co'" iony saklayan erginifi iistiine 2-3 ml rodanidifi doygun ergi-
nini guymaly).

Kobaltyfi agylmagyna Fe™ " iony pisgel beryir,sebibi ol ro-
danid bilen gyzyl renkli birlesme emele getiryar. Demrin (I11)
pasgel berijiligini ayyrmak ti¢in gyzyl reiik 6¢yancd NaF ya-da
NH,F guymaly.

Marganes kationynyn tisirlesmeleri

Marganes birlesmelerde okislenme derejesi +2,+3,+4, +6,+7
bolup bilyar.

1. Mn""—MnO, okislenmesini her hili yol bilen gegirip bolyar:

a) gursunyn oksidi bilen okislenme:

Tdsirlesmdnin yerine yetirilisi

Probirka birneme PbO, ya-da Pb,O, yerlesdirmeli, iistiine
HNO, (d=1,2 g/sm’) guymaly we yuwaslyk bilen gyzdyrmaly,
13-Sargyt 1392
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ergininl refiki boyunca gursunyn reaktiwi marganes bilen hapala-
nandygy kesgitlenyir. Eger-de reaktiw arassa bolsa, sol probir-
kamyza 1-2 damja Mn"-iony saklayan ergin guymaly. Ergin
syya-melewse refike owriilyér:

2Mn(NO),+5Pb0, +6HNO; — 2HMnO, +5Pb(NO)), +2H, O

ya-da
2Mn " +5PbO,+4H =2MnO,+5Pb ' +2H,0
ya-da
Mn "-5¢ —MnO, |2
PbO,+2e — Pb "~ |5.

b) wodorodyn peroksidi H,O, asgar sreda-da Mn™ ionyny

H,MnO,-e ¢enli okislendiryar.
Mn"“+H,0,+20H =H,MnO,+H 0.
Fe " we Fe kationlarynyf reaksiyalary

Demir Fe™, Fe™" iony bolup biler.

Demir iki hili duzlary emele getiryar.

1. Okisif duzlary — demir Fe™

2. Sakisifi duzlary — demir Fe™;

Fe™ Kkationynyi tisirlesmeleri

Ug walentli demrini duzlarynyn erginlerinini sary we gyzyl-
gonur refikleri bar.

1. Iyiji aggarlar Fe™" iony bilen gidroksid emele getiryirler:

+H+

Fe +30H — Fe(OH);.

Fe(OH), ¢okiindisinift amfoter hésiyetleri yok we asgaryn

artykma¢ mukdarynda eremeyir, sebibi
EKHgop, = 3,810 "

Fe(OH), ¢okiindisi seyle-de ammoniy duzlarynda eremeyar.
Fe"" ionynyh listiine ammiak (ammoniy duzlarynyfi gatnagma-
gynda) tasir edilse, Fe(OH), ¢okiindisi alynyar.

2. Ammoniy we kaliy rodanidleri NH,CN, KCN demrin (III)
iony bilen gyzyl-gan renkli suwda ereyén birlesme emele getiryér.
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-+

Fe ' +3CNS — Fe(CNS);.

Bu reaksiya demrin (III) iony ti¢in has duygur reaksiyalaryn
biridir, yone erginde Fe ™ bilen kompleks birlesme emele getir-
van her-hili garyndy bolsa (ftor, sawel kislotasy), onda gyzyl reni-
ki dgyar:

Fe(CNS),+6F =[FeF,]+3CNS .

3. Kaliy ferrosianidi K,[Fe(CN), demriii (IIT) iony bilen goyy-

-gOk ¢okiindi "berlin lazury” emele getiryér:

-+

4Fe" +3[Fe(CN) ] *— | Fe,[Fe(CN),]; .

Bu reaksiyany birneme tursy sreda-da geciryérler. Cokiindi
kislotalarda we reaktiwin artykmag¢ mukdarynda ereyar. Mundan
basga-da asgarlar "berlin lazury” ¢okiindisini eredyérler, sonda
demrin (II1) gidroksidi emele gelyér.

4. Sulfasilisil kislotasy Fe™  iony bilen tursy sreda-da
(pH=1,8-2,5) gonur-giilgiine renkli kompleks Fe(SAL), [(SAL)-
sulfafalisil kislotasynyii aniony], emele getiryar. Su reaksiyany
gecirmeklige Fe™ ™ iony bilen berk kompleks birlesmelerini emele
getiryin garyndylar pdsgel beryirler. Demrin (IIT) ionyny1 agyl-
mak derejesi 0,2 mg.

Reaksiyanyn yerine yetirilisi

Ayna bolejiginii iistiine 1 damja barlanylyan erginden dam-
dyrmaly, iistiine 1-2 damja 2n HCI we 3-4 damja sulfasilisil kis-
lotasynyfi 5%-1i erginini gosmaly. Fe™"-iony bar bolsa, onda go-
nur-giilgiine reiik emele gelyar.

Demrin (IT) kationynyi reaksiyalary

Iki walentli demrini duzlarynyn erginleri agyk-yasyl renkli-
dir. Gowsadylan erginleri refiksizdir.

1) aggarlar (NaOH we KOH) demrii ionyny Fe(OH), gornii-
sinde ¢cokdiiryarler:

Fe'+20H —| Fe(OH), .

Cokiindinin renki hapa-yasylymtyl bolmaly. Howadaky kis-
lorod suwunt gatnasmagynda Fe(OH),-e ¢enli okislendiryir.

4Fe(OH),+0,+2H,0=4Fe(OH),— howada okislenisi.

13%*
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2) kaliy ferrisianidi K,[Fe(CN),]- demrini (II) ergini bilen gok
refikli ¢okiindini emele getiryér. Cokiindi kislotalarda eremeyar,
yone aggarlarda bolsa dargayar:

2Fe +2[Fe(CN),] = |Fe,[Fe(CN),] .

3) dimetilglioksim (Cugayewin reaktiwi) demrini (II) 1ony bi-
len ammiak sredasynda ¢akyr kislotasynyn gatnasmagynda gyzyl
renkli durnukly kompleksini emele getiryar. CrO, we Cr,O, anion-
laryn reaksiyalary.

1. Kyn ereyin duzlaryn alnysy.

Pb",Ag"Ba" ionlary bilen CrO,” aniony kyn ereyin cokiindi
emele getirydr. Bu hésiyetli CrO, anionyny agmak we boliip
ayyrmak {icin peydalanylyar. Reaksiya ge¢irilende sredany
pH=4,8-5-¢ ¢cenli tursutmaly.

CrO,”+Pb"'=PbCrO,-sary retikli ¢okiindi HNO, we iyijiasgar-
larda ereyér, yone uksus kislotasynda eremeyar.

PbCrO, +40H =PbO’, +CrO; +2H,0 .

Cl ion kiimsiift CrO,” bilen reaksiyasyna pésgel beryir, se-
bibi bu yagdayda AgCl ¢okyir. Ol bolsa eremeyin duz. SO,” ion
Ba~ we Pb" bilen BaSO, we PbSO, ¢okiindi emele getiryir. Bu
yagday CrO,” ionyny agmakda pisgel beryir.

CrO,*+Ba“—BaCrO, - sary reiik

CrO,” +2Ag —Ag,CrO,— gyzyl-kerpig renk.

2.Cr°t4 Cr” gaytarylmagyny tursy sredada her hili gaytary-
jylar bilen gecirip bolyar: Na,SO,,H,S,FeSO,, C,N;OH
K,Cr,0,+3Na,SO;+4H,S0,=Cr,(S0,),+K,SO,+Na, SO ,+4H,0

ya-da
Cr,0;+3S0; +8H — 2Cr +3S0; +4H,0 .
Erginifirefiki Cr'*ti Cr” gaytarylyany sebipli iiytgeyar.
3. Uksustursy benzidin CrO, (6-walentli hrom) ionlary bilen

okislenyir. Emele gelen maddanyn renki gok. Bu reaksiya
N. A. Tananayew tarapyndan hodiirlenipdir. Damja usuly bilen
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yerine yetirilydr. Okislendirijiler reaksiya pasgel bermez yaly,
CrO,” ergini tursudylyp alynyar. Siizgiic kagyzynyn iistiine
1 damja barlanyan erginden alynyar, iistiine 1 damja benzidin
guyulyar. Damja gdgeryir, benzidin okislenyar.

IIT analitiki toparyn kationlarynyn garyndysynyn

analizi

IIT analitiki toparynn kationlarynyn garyndysyny analizle-
mekde diirli usullar bar:

1. Ammiak usuly ammoniy duzlarynyn gatnagsmagyna NH,-in
tisirine esaslanandyr. Al”, Cr”, Fe” kationlary gidroksid gornii-
sinde ¢okyirler, Mn", [Zn(NH,),]”, [Co(NH,),]”, [Ni(NH,),]"
erginde galyarlar.

2. Asgar usulynda boleklere bolmekligi NaOH artykmag
mukdarynda gaynadylyp gegirilyir. Al we Zn" ionlary alyumi-
nat we sinkat gorniisinde erginde galyarlar, galan kationlar gid-
roksid gorniisinde ¢cokyarler.

3. H,0,+NaOH artykmag mukdary. Bu usulda: AlO,", ZnO,”,
CrO, erginde galyarlar, bagga kationlar ¢okyarler. Fe(OH),, Mn(OH),,
Co(OH),, Ni(OH),.

4. Asetat usulynda (diiie hromun yoklugynda ulanylyar), Al
we Fe” uksus kislota bilen CH,COO(OH),Al we CH,COO(OH),Fe,
emele getiryirler, basga kationlar bolsa ergin-de galyarlar. Yone
hemme usulyn bir kemgiligi bar, ol hem bilelikde ¢cokme prosesi.
II1 topar kationlaryn sistematiki analizinifi ammiak usulyna sere-
dip gecelin.

Baslangyc¢ gecirilyin barlaglar

Erginiii ayratyn bolekleri bilen gegirilyédr. Sol ayratyn bo-
leklerde Fe we Fe' ionlary agylyar, sebibi analiz gegirilende
olar okislenyérler we gaytarylyarlar hem-de acylman galmagy
miimkin.

1. Fe" ionynyn agylysyny ferrisianid K,[Fe(CN),] reagenti
bilen geciryérler.
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2. Fe" ionynyn acylysyny ferrisianid K3[Fe(CN)6] bilen
goyy-gok ¢okindi “berlin lazuri” emele gelmek bilen gegirilyir.
Ya-da NH,CNS bilen gyzyl-gan yaly kompleks birlesme emele
getiryar.

3. Soiira probirka 10-20 damja (barlanyan erginimizden 2 ml)
we 1-2 damja 6n HNO, erginini guyup, probirkany gyzdyrmaly:
Fe"—Fe . Eger-de demrifi ionlary yok bolsa, onda birneme
FeCl, gosmaly, Cr(OH), bilelikde ¢oker yaly.

4. NH,OH+NH,Cl artykmag¢ mukdarynda eremeyén gidrok-
sidleri ¢cokdiirmek. Tursadylan erginin iistiine 4-5 damja NH,Cl+
+NH,OH erginden guymaly, giiycli aggar reaksiya ¢enli. Garyn-
dyny 70"-80°C - ¢enli gyzdyrmaly. Cékiindi doly ¢oker yaly, 1-2
damja NH40OH gosmaly:

Fe(OH),,Cr(OH);,A1(OH);  1-nji ¢okiindi.
[Co(NH.),] ,[Ni(NH)]’Mn 1-nji ergin.

Soraglar

1 analitiki toparyn kationlary

1. I toparyn kationlarynyn umumy ¢okdirijisi barmy?

2. Nime iigin aggar sredada K -ionyny Na,[Co(NO,),] bilen agyp bolmayar?

3. Mg ionyny beyleki I toparyii kationlaryndan nidip ayryp bolyar?

11 analitiki toparyn kationlary

4. Toparlayyn reaktiw diylip ndma aydylyar?

5.Néme iicin Ba*-ionyna K,Cr,O, tisir edende BaCrO, ¢okiindisi emele gelyr?

111 analitiki toparyn kationlary

6. III analitik toparyn kationlaryna toparlayyn reagent (NH,),S bilen tésirles-
ménin sertleri ndhili?

7. Haysy hésiyetli ayratynlyklary bilen III toparlaryni kationlary I we II to-

parlaryn kationlaryndan tapawutlanyarlar?
8. Bufer erginleri name we olar néhili ulanylyarlar?

4-nji laboratoriya isi
Mukdar analizi
Isin maksady: mukdar analizinin ayratynlyklaryny, géwriim
we agram analiziniii gérniislerini we ayratynlyklaryny laborato-
riyaisinde owrenmek.

198



Gerekli reaktiwler: mukdar analizinin reaktiwlere bildirydn
talaplary bilen tanysmak.

Gerekli enjamlar: Gowrliim we agram analizinde ulanylyan
enjamlar bilen tanysmak.

Isin yerine yetiriligi

Mukdar analizi himiki analizlerin esasy boleginini biri bolup
hyzmat edyir. Mukdar analiziniii maksady diirli maddalaryn dii-
ziim gatnagyklaryny mukdar taydan kesgitlemekden ybaratdyr.
Bu analizin usullaryny ii¢ topara bolyédrler: himiki, fiziki-himiki
we fiziki usullary.

Himiki usullaryii esasy ayratynlyklary olaryn himiki tésir-
lesmelere esaslanmagydyr. Himiki usullaryna, esasan, grawi-
metriki (cekim) we titrimetrik (gowriim) usullary degislidir.

Grawitemetriki usulynyn mazmuny kesgitlenyén iony ya-da
maddany ereyjiligi pes bolan ¢okiindi gérniisinde ¢okdiirmekden
ybaratdyr.

Titrimetriki analizi himiki tdsirlesma gatnagyan maddalaryn
gowriimlerini anyk kesgitlemeklige esaslanandyr.

Kesgitlenydn maddanyi ergininin {istiine yuwas-yuwagdan
standart erginini guymak prosesine titrlemek diyilyar.

Gosulan standart erginit mukdary kesgitlenyédn maddanyn
ekwiwalent mukdaryna defilesen yagdayyna titrlemegin ekwi-
walent nokady diyilyar. Ony indikatoryil komegi bilen ya-da titr-
leyédn ergininl fiziki-himiki hdsiyetlerinin iiytgemegi bilen kes-
gitldp bolyar. Titrimetrik- analiz ¢ekim analizinden ¢altlygy bilen
tapawutlanyar.

Titrlemek ti¢in haysy standart erginifi ulanylyandygyna gora
titrimetriki usul hem su usullara boliinyér: neytrallasdyrma, per-
manganatometriya, iodometriya, kompleks emele getirme we
basgalar.

Soraglar

1. Mukdar analizinin hil analizinden tapawudy néhili?

2. Gowriim analizinini diiyp manysy nime?
3. Agram analizi ndime?
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5-nji laboratoriya isi
Neytrallasdyrmak (kislota-esas) usuly

Isin maksady: Neytrallasdyrma (kislota-esas) iiytgemesi
arkaly titrimetriki usuly laboratoriyada 6wrenmek.

Gerekli reaktiwler: HCI (kons.), Na,CO,-0,1n fiksanal, me-
tilmamisi indikatory.

Gerekli enjamlar: pipetkalar, byuretkalar, 6l¢eg kolbalary.

Isin yerine yetiriligi

Neytrallagdyrmak usuly — wodorod iony bilen gidroksid
ionynyn ya-da gidroksoniy iony bilen gidroksid ionynyn 6zara
tésir edismesine esaslanandyr.

H,0 +OH =2H,0 ya-da H +OH =H.0.

Bu usulda kislotalaryn standart erginleri bilen asgarlary titr-
lap, olaryn konsentrasiyalaryny kesgitldap bolyar we tersine. Kis-
lotalaryn we asgarlaryi erginleri refiksizdirler. Sonun ii¢in titrle-
megin ekwiwalent nokadyny kesgitlemek ticin kislota aggar indi-
katorlary diyip atlandyrylyan indikatorlar ulanylyarlar. Solardan
tejribede kop ulanylyanlary lakmus, fenolftalein we metilmamisi

indikatorlarydyr.
Hasaplamalar:
NpVs=N\Va (1)
=t @
T, - 5 e 3)
ga= % (4)
gy= A 0
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Bu yerde N,,N, - A we B- maddalaryn erginleriniii normal-
lygy, V,,V,-sol erginlerin degisli gdwrlimleri (ml), T,- B erginin
titri, T, ,- B erginin A ergine gora titri, (g, )-A maddanyil massasy.

Standart (titrlenen) erginleri tayyarlamak

Standart erginlerin tayyarlanysynyi tehnologiyasy:

1. Kislotanyi ya-da aggaryn dykyzlygyny areometr bilen dlce-
meli (ergin ya-da konsentrirlenen madda). Maglumatnama boyun-
¢a C %-de kesgitlemeli.

2. % konsentrasiyadan normal (ya-da molyar) konsentrasiya
gecgirmeli:

C%-d-10
C="p (6)
C%-d -10
Cu=""y ()
Bu yerde d-erginin dykyzlygy, C,,, C,, C,- %, normal, molyar

konsentrasiyalar.

Eger-de alynyan maddamyz gaty jisim bolsa, onda onui
agramyny 4-nji ya-da 5- nji formula boyunca hasaplayarys.

0,1 n HCI erginini tayyarlamak

Normal konsentrasiyaly HCI erginini tayyarlamak {i¢in kon-
sentrirlenen duz kislotasyndan gerek bolan gowriimini 6zbasdak
yumus boyunca hasaplamaly. Mysal ti¢in, 250 m1 0,05n HCl ergi-
nini tayyarlamaly (d=1,19 g/sm’, C%=36,45).

Hasaplamaly:
C%-d-10 36,45 1,19 -10 1.9 w/f
= = = _e
=T 36,45 7 BrEW
N Vi=N\V,
v o NV 005250 o
TN, e ™

2

(konsentrirlenen HCI gdwriimi)
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Seylelik bilen, is¢i ergini tayyarlamak ti¢in, konsentrirlenen
HCl-dan 1,05 ml alyp, 250 ml 6l¢eg kolba yerlesdirmeli. Soiira
kolbanyn belligine ¢enli distilirlenen suw guymaly. Kolbany dy-
kysy bilen yapyp, gowy garysdyrmaly (2-3 minut).

Talyplar 6zlerinini 6zbasdak yumuslary boyunga su hasapla-
malary gegirmeli.

0,1n Na,CO, ergini tayyarlamak
(va-da 6zbasdak yumusda gorkezilen konsentrasiya)

Duz kislotasynyi normallygyny we titrini kesgitlemek {i¢in,
Na,CO, agramyny hasaplayarys, analitiki terezide dl¢eyéris (ta-
kyk 0,0001 g-a ¢enli), sofira 6lceg kolba salyarys, birneme disti-
lirlenen suw guyyarys we gowy eredyéris. Onson kolbanyn bel-
ligine ¢enli distilirlenen suw guyyarys we yene-de gowy garys-
dyryarys (2-3 minut). Kolbanyii agzy dyky bilen gowy yapyk
bolmaly. Na,CO, maddasynyii agramyny 4-nji we 5-nji formula-
lar boyunga hasaplayarys.

Meselem, 100 ml 0,1n Na,CO, ergini tayyarlamaly. Analitiki
terezide nage gram gerek bolsa Na,CO,-i ¢cekmeli.

N,-E, -V 0,1-53-100
8T 771000 1000
M, 106
Eno,c0,=— =5 =23

Na,CO, (V,) ergini duz kislotasynyn is¢i ergini bilen titrle-
nende metil-médmisi indikator (pH=3,1=4,4) peydalanylyar.

Alikwota gowriimde (V) Na,CO, mukdaryny kesgitlemek
ticin su formula ulanylyar:

=0,5300 g

_ NB'EA
EAT 7000 A

Duz Kkislotasynyi normallygyny (N) we titrini (T)
Na,CO, boyunc¢a kesgitlemek

Neytrallagsma reaksiya su usulyn esasydyr:
Na,CO;+2H — 2Na +H,0+CO, .
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Indikator metil-mémisi 2-3 damja.

Tayyarlanylyan kislotanyn konsentrasiyasyny takyk kesgitle-
mek ticin Na,CO,-lin standart erginin bellibir gowriimini pipetka
bilen 6l¢édp almaly (10-20 ml). I1ki bilen gowy, pipetka bilen isle-
mani 6wrenmeli, ony konus sekilli kolba geg¢irmeli (100-200 m/)
tistiine 1-2 ml damja indikator gosmaly we byuretkadaky HCI
ergini bilen giilgline-melewse retike gegyénca titrlemeli.

Titrlemini yerine yetirilende kislotany hemise bellibir tizlik
bilen gosmaly, kolbany hemise garysdyryp durmaly. Titrleméni
3-5 gezek gaytalamaly.

Hasaplamaly:

Aydalyn, V=10 ml 0,1n Na,CO, titrlemek ii¢in duz kislota-
synyin agakdaky gowriimleri harclanyldy. Bularyi ortaca arifme-
tiki bahasyny hasaplamaly:

1) 19,80 ml;

2)20,05 ml;

3) 19,50 ml;

4)20,10 ml;

5)19,80ml;

V e=19,84ml.

Kislotanyii normallygyny su formula boyunga kesgitlemeli:

ortaga

Ny ~Miar = NNa2C03 'VNa2co3

NNa2 CO; 'VNa2 co, 0,1-10

Nicr = = 0,0509
i Via 19,84
T = 0’0501%0'036’45 =0,001858 g/ml
0,0509 -53
Ticinaco, = ’IT =0,002703 g/ml.

Eger-de hemme hasaplamalarymyz dogry bolsa, onda:

K - N, _ T,
NCOI‘ Ieor
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10,0509 0,001858
0,05  0,001823

Bu yerde K-analitiki kopeldiji, diizedis koeffisiyenti.

Seylelik bilen, biz is¢i (titrlenen) HCI ergini (N=0,0509 we
T=0,001858 g/ml) tayyarlap, ony neytrallasdyrma usuly bilen
diirli maddalaryn mukdaryny kesgitlemek {i¢in ulanyp bileris.

Suwui talhlygyny kesgitlemek

Suwun talhlygyny —onuii i¢inde erdn kalsiy we magniy (ka-
wagtlar demrin) duzlarynyin barlygyna baglydyr.

Suwun talhlygy karbonatly we karbonatsyz (durnukly yag-
dayy) gorniisde tapawutlandyrylyar.

Karbonatly (wagtlayyn) talhlylyk tebigy suwda iki walentli
Ca”, Mg”, Fe” metallaryn tursy komiirtursy (gidrokarbonatla-
ryn) duzlarynyn barlygy bilen kesgitlenilyar.

Karbonatly (wagtlayyn) talhlygy suwy gaynatmak bilen
ayyryarlar. Sonda yokarda agzalan kationlaryii karbonatlary
(komiirtursy duzlary) ¢okyarler.

Ca(HCO,), —|CaCO,+H,0+CO, 1.

Karbonatsyz (durnukly hemiselik,) talhlyk tebigi suwda ere-
yéan kalsinifl, magniniil (demrin) kiikiirttursy (sulfat) we hlorly
(hlorid) duzunyn barlygy bilen kesgitlenilyér, suwy gaynatsan
hem olar suwda galyarlar.

Wagtlayyn (karbonatly) we hemiselik (karbonatsyz) talhlyk-
laryii jemi umumy talhlygy emele getiryir.

Talh (ergin) suwy bug gazanlarynda we 6niimgilikde peyda-
lanyp bolmayar. Ony ilki bilen yumsatmaly.

Suwun talhlygyny kesgitlemek 6rdn mohiim we tehnikada
hem-de senagatda gifiden ulanylyar. Suwuii umumy talhlygyny
1 litr suwda erin Ca”, Mg”, Fe” duzlarynyh mg-ekw mukdary
bilen kesgitlenilyar. 1 mg-ekw talhlylyk 1 litr suwda 20,04 mg
Ca”,12,16 mg Mg ionynyf bardygyny afiladyar.

=1,018.

Usulyn teoretiki esasy

Wagtlayyn talhlygy kesgitlemek usuly duz kislotasy bilen
gidrokarbonatlaryn arasynda gecyén reaksiyalara esaslanandyr.
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Ca(HCO;),+2H =Ca +2H,0+CO, 1.

Barlanylyan suwa kislota gosulyp baslamazdan ozal suwa
sary renkli metilmamisi indikatory gosulan bolmaly, sebdbi kal-
siy we magniy gidrokarbonatlarynyn gidrolizi netijesinde aggar
sredasy emele gelyar. Byuretkadan kislotany guylan mahalynda
ony damjaladyp guymaly we inn sofiky damjada metil-mamisi
indikatoryn renki gyzylymtyl bolanda bes etmeli.

Titrlemek ti¢in konus sekilli kolba byuretkadan ya-da kol-
badan 6l¢dp 50 ml barlanylyan suwy guymaly, ofia 2-3 damja me-
tilméamisi indikatoryny gosmaly we usullyk bilen kolbany tizniik-
sizgaykap duzkislotasyny1i is¢i (titrlenen) ergini bilen titrlemeli.
In soniky damjasynda renki iiytgeyanca titrlemek isini dowam
etmeli. Erginifi refikini kesgitlemek ticin yorite tayyarlanan sayat
ergin bilen defiesdirmeli. Deniesdirmek iigin yorite SO ml barla-
nylyan suwa 2 damja metil-méamisi indikatoryny gosup tayyarla-
yarlar.

Tejribdni yene-de gaytalap gecgirmeli we kislotanyn nége
gdwriiminif har¢lanyandygyny dogry bellép almaly. Ug saparky
tejribdnin netijesinin tapawudy biri-birinden kislotanyi 0,1 milli-
litr gowriimden artyk bolmaly daldir.

Hasaplamak {¢in kislotanyn ortaca géwrliimi ulanylyar.
Wagtlayyn talhlylygy su formula boyunca hasaplayarlar:

N Ve 1000
T,w= HCl VHC1 mg -ekw// .

al

Bu yerde V- tejribede har¢lanan kislotanyi ortaga géwriimi
(ml), N-kislotanyn normallygy, V- barlanylyan suwuil gowrii-
mi (ml).

Soraglar

1. Neytrallagdyrmak usuly ndmé esaslanan?

2. Isciwe anyklayjy erginler nime?

3. Ekwiwalentlik nokady ndime?Konsentrirlenen erginlerden nidip berlen kon-
sentrasiyaly erginleri tayyarlamaly?
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6-njy laboratoriya isi
Permanganatometriya usuly
Isin maksady: okislenme-gaytarylma reaksiyalaryna esasla-
nan analizin permanganatometriya usulyny tejribede 6wrenmek.
Gerekli reaktiwler: fiksanallar, 0,1n KMnO,, 0,1n H,C,0,,
0,1n(NH,),SO,-FeSO,-6H,0O, (Morui duzy),2n H,SO,, 0,1n K,Cr,0,.
Gerekli enjamlar: byuretkalar, 6lceg kolbalary, pipetkalar,
konus sekilli kolba.
Isin yerine yetiriligi
Permanganatometriya usulynda standart (titrlenen) ergin
hokmiinde KMnO, (0,05-0,1n) ergini ulanylyar. Onui ekwiwa-
lenti:
kvno,_ My 158,04
dw o5 5

Sebébi okislenme-gaytarma reaksiyanyin ion-elektron den-
lemesi su usulyn esasy bolup hyzmat edyar:

MnO ,+5e+8H — Mn” +4H, 0 .

= 31,608.

KMnO, maddasyny is¢i maddasynyn erginini gowsatmak
usuly bilen tayyarlananda su defileme ulanylyar:

N basky basky N ZOWS. gows.
KMnO, Y KMnO,

onda,

KMnO, maddasynyii basky ergininin hasaplanan goéwriimini
—V,us 0lceg kolba ya-da pipetka bilen 6l¢dp, 500 ml-lik kolba
salyp, bellige cenli distillirlenen suw guymaly. Sebdbi KMnO,
maddasynyni bu ergini onuni has konsentrirlenen berk erginin-
den gowsatmak bilen tayyarlanylyar we ol indiki isde peydala-
nylyar. KMnO, maddasynyn ergini bolan kolbany gara kagyz
bilen 6rtmeli ya-da garaiiky yerde saklamaly. KMnO, ergininin
N we T sawel kislotasy H,C,0,2H,0 ya-da (NH,),C,0,-H,O
boyunca sureaksiya layyklykda kesgitlenilyér:

KMnO , KMnO ,

5C,0/+2MnO ,+16H — 10CO,+2Mn°+8H,0
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C,0,-2e—2CO0, 5
MnO,+5¢+8H —Mn*+4H,0 |2
Ol su usullar bilen yerine yetirilydr:
Pipetkelemek usuly
Tayyarlanan kesgitlemeli ergini (V,=200 ml) gowy caykap,
garyp, ondan 4-5sany kolba V,=15-20 ml-den guyup, sol kolba-
lara 2n H,SO, erginini guyup, garyndyny 70-80°C-4 cenli gyz-
dyrmaly we gowsak gyzyl-melewse renk yiize cykyanca
KMnO,-iif ergini bilen titrlemeli.
Ayry ¢ekim usuly
KMnO, mukdaryny su asakdaky formula boyunga hasaplap:
N -V

g _ KMnO . KMnO , E kesgit.madda

1000

Sawel kislotadan H,C,0,-2H,0-dan ya-da (NH,),C,0,-H,O-
dan analitiki terezide 3-5 g ¢ekim alyp, hersini ayratyn kolba sal-
maly we kolbalary belgilemeli. Soiira her kolba 20 ml distillirlenen
suw we 15 ml 2n H,SO, guyup, 70-80°C-é ¢enli gyzdyrmaly hem-
de KMnO,-iifi ergini bilen titrlemeli. Titrlenende ilkinji damjalar
hayal refiksizlenyédrler, emma sotikular tiz renksizlenyarler sebi-
bi sonda emele gelyin Mn*" awtokatalizator roluny oynayar. Titr-
lemanl solak gyzyl melewse refk emele gelydncd gegirmeli.

Nyo her bir gekim tigin ayratyn hasaplamaly:

pr. akt. g kesgit. madda ) 1000

KMnO byuretka. boyunca
' VKMno . -E

H.,C.0,-2H,0

N ]Z]\':ln(z)‘ ’ E KMnO ,
Towo = 1000

prakt

-E

KMnO , H.C,0,-2H.,0

T KMnO, /H.CO,-2HO 1000

a) sawel kislotasyny we oksalaty kesgitlemek.

Sawel kislotasyny we onunt duzlaryny kesgitlemek, olaryn
erginlerini turgy sreda-da kaliy permanganatynyn standart ergini
boyungca titrlemége esaslanandyr, yagny
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5C,0; +2MnO,+16H — 10CO,+2Mn’ +8H,0 .
Titrlemek {i¢in alikwota géwriimi kolba guyup, soiira yokar-
da gorkezilisi yaly, titrlemeli.
A% vV

. NKMnof KMnO, EHECZO,ZHZO. k

8icoomo 1000- Vy

netijini g bilen detiesdirip gormeli, sonraE,, E .. yalinyslyk-
lary %-de hasaplanylyar.

b) demrin (II) birlesmelerini kesgitlemek.

Moruii duzundaky (NH,),SO, FeSO,-6H,0 demri (II) kesgit-
lemek. Adatca, onuil duzuny erginini KMnO, standart ergini bi.
len tursy sreda-da kesgitleyérler. Sonda:

5Fe”+MnO, +8H — Fe +Mn’+4H,O.
Kesgitlenende V , alyp, kolba guyup, iistiine 15 ml 2n H,SO,
gosulyar. Sonda reaksiya calt we gyzdyrmazdan gecyér. Reak-
siyanyn soniuny gyzyl-melewse refikin KMnO, artyk bir damjada
yiize cykmasy boyunca kesgitlenilyér. Emele gelen renk 1 minu-
tyn dowamynda yitmeli ddldir. Hasabyny su formula boyunga
gegirmeli:

N \Y E._. -V

KMnO,  YKMnO, e k

1000 - Vi

Eger-de Morun duzunyii g, berlen bolsa, onda Morui duzy
ticin g prakt. hem kesgitlenmelidir, sonra E _, E ... % -de ha-
saplanylyar.

¢) tersine, titrlemek usuly bilen azotly kislotany we nitritleri
kesgitlemek.

Onun iicin kesgitlenydn V,=200 ml nitritii ergininden
V,=10-15 ml almaly, sofira su ergin salnan kolba artykmagrak
KMnO, ergini guyup, iistiine 5 ml 2n H,SO, erginini guymaly.
Garyndyny 10-15 minut garaniky yerde goymaly. Sofira KMnO,
refiki bilen reiiklenen ergine artykma¢ mukdarda ammoninin
oksalatynyi (ya-da sawel kislotasynyn) erginini guymaly hem-de
garyndyny 70-80°C-4 ¢enli gyzdyrmaly, refiki 6¢gen erginde galan

ch 1*:
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artykmag oksalaty kaliy permanganaty bilen titrlemeli, ony solak
gyzyl-mamisi reiik emele gelyinga gecirip, 3-4 gezek gaytalama-
ly. Ortalagdyrylan KMnO, géwriimini tapyp, nitritin mukdaryny
su formula boyunca kesgitleyaris:

N KMnO, 'VKMnO4_ (NHZCZO‘, 'VH3C304 _NKMnO» 'VI‘\IaNO:) ‘E NaNoka

Sruvo” 1000 -V,

gteoret, Eabs 5 Eotn 5 % 'de kesgltlemeli.

d) bihromatlary kesgitlemek.
Permanganatometriki usulda olaryin Moruii duzy bilen

(NH,),SO,-FeSO,-6H,0 gaytarylmagyna esaslanan bolup, soiira
Moruii duzunyn artygyny permanganatyn standart ergini bilen
titrlenmegine esaslanandyr:

Cr,0, +Fe” +14H —2Cr +6Fe +7H,0 .

15-20 ml K,Cr,0, ergini pipetka bilen kolba guyup, sofira
istline Morunt duzunyni artykma¢ mukdaryny guymaly. Sonda
K,Cr,0, erginin reniki liytgdp yasyl refike 6wriilmeli. Garyndyny
gyzyl-syyareiikine ¢enli KMnO, bilen titrlemeli.

Hasaby:

g _ (N Mor. duzy .VMor. duzy N KMnOy .VKMnO4 ) ' E K, Cr, 07 'Vk
K,Cr,0,
& 1000-V,

E.os» Eon, %0-de kesgitlemeli.

e) kalsinifi ionyny kesgitlemek.

Kationlar oksalat gorniisinde kesgitlenende, sol kationlaryn
C,0,” iony bilen tisirlesmesine esaslanan bolup, bellibir kation-
lar bilen birlesen oksalat ionlary titrlemége esaslanandyr, mese-
lem, Ca™

Ca +C,0, —| CaC,0,
5C,0,+2MnO,+16H — 10CO,+2Mn "+8H,0 .
Sunda bitarap erginde CaCl, V -dan kalsiy ionyny
(NH,),C,0,ya-da H,C,0, tasir etdirilip ¢okdiirilyarler. Cokiindini

14-Sargyt 1392
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dykyz siizglicde ilki yuwmaly, sofira 2n H,SO, bilen eretmeli,
sonda ¢okiindili stizgiiji 20-50 ml 2n H,SO, gyzdyrylan erginine
c¢limdiirmeli hem-de durumly gyzyl-melewse renk emele gelyén-
¢d KMnO, ergini bilen titrlemeli (kesgitleméni 3-4 gezek gayta-

lamaly).
Hasaby:
g = NKMnO4 'VKMno, ) ECaJ' 'VK
Ca 1000V,
Eieoret s E abs» B om» Yo-de kesgitlemeli.
Soraglar

1. KMnO -iin okislenmesine sreda nhili tasir edyar?
2. KMnO -iin ekwiwalenti tursy sredada ndma den?
3. Néame ticin KMnO, erginini yagtylykdan gorap saklamaly?.

7-nji laboratoriya igi
Iodometriya usuly

Isin maksady: iodometriya usulyny tejribede owrenmek.
Standart we i erginlerini tayyarlamak.

Gerekli reaktiwler: fiksanallar, 0,1n Na,S,0,-5H,0, 0,1n
K.,Cr,0,,0,1n1,,2n H,SO,, KI (kristal), krahmal (1%-1i ergin).

Gerekli enjamlar: byuretkalar, pipetkalar, 6l¢eg kolbalary,
konus sekilli kolba.

Iodometriya- bu okislendirijinini gaytarylmagy iicin harg-
lanan ya-da okislendiriji bilen kaliy iodidinif ergininin 6zara té-
sir edigsmesi netijesinde boliinip ¢ykan yodun mukdaryny kesgit-
lemek ticin niyetlenen usuldyr.

Belli bolgy yaly, yonekey yod 6zlerindéki elektrony afisat
beryidn maddalardan (gaytaryjylardan) elektrony alyar we okis-
lendiriji hésiyeti ylize ¢ykaryar. Tersine, I'-iony Ozlerine elek-
trony birlesdirip bilydn maddalara (okislendirijilere) elektronyny
anisat beryir we gaytaryjy hasiyeti ylize ¢ykaryar.

Element yoduii I ionyna éwriilmegi we tersine bolan proses
bilen baglanysykly okislenme-gaytarma reaksiyasyny seyle gur-
lus gorniisinde yazmak bolyar.
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L+2e=21
21 -2e =1, .
Su prosesler iodometriya usulynyt esasynda duryandyr. Sis-
temanyn normal redoks-potensiyaly

0 —_—
EIZ/217 =+0,5345w.

Is erginlerini tayyarlamak. Natriy tiosulfatynyn standart
erginini tayyarlamak
Natriy tiosulfatynyn standart erginini alnan ¢ekim boyunca
eredip tayyarlamak miimkin dél. Sebdbi onun kristallary howada
tiytgeyar. Sonui ligin ilki takmynan konsentrasiyaly normal ergi-
ni tayyarlanylyar. Sofira onuil normallygy haysy hem bolsa bir
okislendirijinin takyk ergininiii kdmegi bilen takyklanyar.
Na,S,0,-5H,0 gramm-ekwiwalenti onuni yod bilen reaksiya-
synyn esasynda kesgitlenilyar:
2Na,S,0,+[,=2Nal+Na ,S,0,
28,05 -2¢ <= 8,0, |2
L+2e &= 21 1
Ena,s,0,- SH:0 = M .M . = 248,19.

Natriy tiosulfaty suw ergininde howada kislorodyn we ko-

miir kislotasynyn tdsiri netijesinde dargayar:
2Na,S,0;+0,=2Na, S0 ,+2S |
Na,S,0;+H,CO,=NaHCO ,;+NaHSO,+S |.

Ergin tayyarlamak {i¢in alnan natriy tiosulfatynyii agramyny
tdze gaynadylan we sowadylan distillirlenen suwda eretmeli.
Erginiii durnukly bolmagy ii¢in ergine 0,1g Na,CO, gosmaly.
Ergini gararenkli ¢liyse gapda saklamaly.

Goy gowsatmak usuly arkaly, 500 ml 0,01n Na,S,0, erginini
0,1n Na,S,0, erginden tayyarlamaly bolsun. Ilki bilen hasapla-
ma gec¢irmeli:

N,V,=N,V,
500 -0,01=0,1 V,
500 - 0,01 _
\é = T =50ml.
14%
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Diymek, 50 ml 0,1n Na,S,O, erginini pipetka ya-da byuretka
bilen 6l¢dp, 500 ml-lik 6lgeg kolba yerlesdirmeli, iistiine bellige
cenli distillirlenen suw guymaly. Seylelik bilen, tiosulfatyn ergi-
ni tayyar bolyar.

Bihromat kaliy bilen natriy tiosulfatynyn ergininin
konsentrasiyasyny kesgitlemek (oruntutyanyny titrlemek
usuly)

Buusulyn esasynda su asakdaky reaksiyalar duryar:

a) K,Cr,0,+6KI+7H,S0,—4K SO, +Cr,(SO,),+3L+7H,0;

b) 31,+6Na,S,0,—6Nal+3NaS,0, .

Isin gegirilisi

Uly 6l¢egli konus sekilli kolba silindr bilen 5-7 m1 20%-1i KI
erginini yerlesdirmeli, sofira 10-15 ml 2n H,SO, we i1 sofiundan
pipetka bilen K,Cr,O, ergininin alikwota géwriimini (20-25 ml)
guymaly. Reaksiyanyn netijesinde erkin yod bdliinip ¢ykyar.
Kolbany we yapylan ayna bdlegini giin sohlesinden gorap,
reaksiyanyn doly gegmegi ticin 5 minut goymaly. Sondan son,
garyndynyn iistiine 200 ml distillirlenen suw gogmaly we garys-
dyrmak arkaly usullyk bilen byuretkadan natriy tiosulfaty bilen
titrlemeli. Ilki bilen indikatorsyz titrlemeli. Titrlemegi erginii
refiki sary refike gecydngd dowam etmeli. Sundan son ergine 5 ml
krahmal gosmaly we titrleméni 2-3 gezek gaytalamaly we onuil
ortaca gdwriimini almaly.

Su usulda barlanyan ergini titrlenmén, reaksiyanyn netije-
sinde boliinip ¢ykan yonekey yod titrlenyar. Boliinip ¢cykan 1 g-ekw.
yod 1 gramm-ekw. K,Cr,0,-4 deii bahalydyr. Boliinip ¢ykan yod
titrlemekde har¢lanan Na,S,0,-e den bahalydyr.Tiosulfatyii nor-
mallygy su formula boyunca hasaplanylyar:

NK .CO, VKZCrZO ,

Na,S,0. ort
o Vias.o.
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Yoduii standart erginini tayyarlamak we ony natriy
tiosulfatynyn standart ergini bilen kesgitlemek

Gaytaryjylary iodometriya usulyn komegi bilen kesgitlemek
ticin yodun titrlenen standart erginini tayyarlamaly.

Yo6nekey yodui her 1 molekulasy 2 elektrony birlesdiryzndi-
gine gord onun gramm-ekwiwalenti 1/2 gramm-molekulasynyii
massasyna, yagny 253:2=126,91 g-a denidir. Meselem, 100 m/ 0,05n
yodunt erginini tayyarlamak iicin 126,91:0,05:0,1=0,6346¢g
yod almaly. Tehniki terezide, takmynan 0,65 g yody ¢ekip almaly
we ony géwriimi 100 ml bolan 6lgeg kolbasyna salmaly. Ustiine
10 ml 25%-11 kaliy yodunyn erginini guymaly we kolbany suw
bilen belligine ¢enli doldurmaly. Ergini onat garysdyrmaly we
onunl dogry konsentrasiyasyny belli konsentrasiyaly Na,S,O,
ergini bilen titrlemeli.

Normallygy we titri kesgitlemek
Isin gegirilisi
Konus sekilli kolba pipetka bilen 25 ml Na,S,0, erginini
6l¢ép almaly, iistiine 1-2 ml krahmal guymaly we ony yoduii stan-
dart ergini bilen titrlemeli. Titrleméni gok refik emele gelyédnca
gecirmeli. Titrleméni 3 gezek gaytalamaly we ortaca gowriimi
almaly.

NNaZSIOS ‘VNaQSIO3

N, = v ;
L
NI, ‘E I Nprakt
TIz = N ] ’ I<duz = N ’

teor teor

Barlag isi iicin hodiirlenilyin mysallar

1) barlag erginde yodunt mukdaryny kesgitlemek.

Isin gecirilisi yokardaky ioduii normallygyny tiosulfat ergi-
ni boyunca kesgitlemek yaly. Hasaplamalary su asakdaky for-
mula boyunca gegirmeli:

_ NNa;SZOS.VNa:SZOJ. KNaZSZOJ' EIZ “Vial

" =
: 1000 - Vai gl
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Eabs = gpr ~8teor

g okt — 8
prakt teor
E =————

otn

-100 % .

g teor
2) barlag erginde K,Cr,0, maddasynyn mukdaryny kesgit-
lemek.
Isini gecirilisi yokardaky yaly (tiosulfatyn ergininii normal-
lygyny bihromatyn iisti bilen kesgitlemek) .

teor
NN335303 .VNHZSZO3 'KKZCrZO7 'VK 'EKZCrZO7
8k.cr,0, =
2 1000 'Val

M
Eeco= =49

E.s we Eq, % -de hasaplamaly .

3) barlag nusgada Cuionynynn mukdaryny kesgitlemek.

Misint iodometriki usuly bilen kesgitlemek mis duzlarynyn
kaliy yodidi bilen 6zara tasirlesmesine esaslanandyr.

a) nKI+2Cu” —J,+2Cul+(n-4)KI +41";

b) (n-4)KI+1,—KI,+(n-5)KI.

Reaksiyanyi esasynda Cu”  kationy Cu’ ¢enli gaytarylyar we
erkin yod ekwiwalent mukdarda boliinip ¢ykyar. Boliinip ¢ykan
yonekey yody krahmalyn gatnasmagynda natriy tiosulfaty bilen
titrlemeli.

Konus sekilli gowriimi 250 ml bolan kolba barlag nusgadan
15-20 ml gegirilyér. Sofira kolba, takmynan, 5 g gaty KI ya-da 15 ml
20%-1i KI ergini we 2 ml 2 n H,SO, guymaly (pH=3-4). Kolbany
ayna bolejigi bilen yapmaly (I, ugup gitmez yaly). 10-15 minut
gegcenden son, boliinip ¢ykan yoduil tasiri netijesinde bulanan
ergini tiosulfat natrinifl is ergini bilen titrlemeli. Haganda sary
refik emele gelende 3 ml krahmal erginini gosmaly, gok renke
owrtilen ergini titrlemegi, td gok renk d¢ydncd dowam etdirmeli.
Titrlemini 2-3 gezek gaytalamaly we titrantyn ortaca gowriimini
almaly. Sofira analiz gecirilyén erginiii normallygyny we titrini
kesgitlemeli.

Titrleme gegirilende seyle reaksiya bolyar:
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KI;+2Na,S,0;— KI+2Nal+Na,S,0.
Misin (II) mukdary su formula boyunga hasaplanylyar:

teor
N\ .S,0, 'KNazszo3 Vi . $;0, 'ECuzJVK

Scus T 1000 -V,
Misin (IT) ekwiwalenti = 63,546 .
Titrleméni tig gezek gegirmeli we V¢ , orta bahasyny alma-
ly.
E.s we E o, %-de hasaplamaly.
4) sulfitionlaryn mukdaryny barlag nusgada kesgitlemek.
Barlag erginin alikwota géwriimini (20-25 ml) konus se-
killi kolba gecirmeli we listiine byuretka ya-da pipetka bilen
(40-50 ml) yodun titrlenen erginini guymaly. Kolbany ayna bo-
lejigi bilen yapmaly we garaiiky yerde 10-15 minut goymaly. Sol
wagt reaksiya ge¢ydr. Yodun artygyny natriytiosulfatynyn ergi-
ni bilen titrlemeli. Titrleméni 3 gezek gaytalamaly we gowriimii
orta bahasyny almaly.
1,428,075 —21 +8,0;.
Sulfit ionlaryn mukdaryny su agakdaky formula boyunca ha-
saplamaly:
_ (Nl Vi, K- NNa 5.0, Vxa, 5,0, Kowa s, 03)E;£);2 Vi ' Nua s,
Bso: 7 1000 -Va '
E o =40

Soraglar

1. Iodometriya usulynyi diiyp manysy nime?

2. lodometriyada haysy sertleri berjay etmeli?

3. Barlag tejribesinde erkin yodun I, (gram) mukdaryny nidip hasaplamaly?

8-nji laboratoriya isi
Kompleksonometriya usuly

Isin maksady: kompleksonometriya (trilonometriya) usuly
arkaly erginlerde Ca’ we Mg’ ionlarynyfi konsentrasiyasyny kes-
gitlemek.
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Gerekli reaktiwler: Trilon B, MgSO, maddalarynyn fiksa-
nallary, NH,CI+NH,OH bufer garyndysy, hromgaragok, murek-
sid indikatorlary, NaOH.

Gerekli enjamlar: 6lgeg kolbalary, pipetkalar, byuretkalar.

Isin yerine yetiriligi

Trilon "B” ergininin normallygyny Kkesgitlemek
(0,5 n MgSO0, ergininin iisti bilen)

Konus sekilli kolba titrlemek ticin 10 ml MgSO, ergini yer-
lesdirilyar we 100 ml-e ¢enli distillirlenen suw bilen gowsadyl-
yar, Uistiine 5 ml bufer erginini, 5-7 damja indikator guymaly we
titrleméni ekwiwalent nokatda erginin renki iiytgeyincd gecir-
meli (kolbany hemise ¢caykap durmaly). Eger-de titrleméni hrom-
goyygok indikatory bilen gegirilse, erginin refiki goksyya owlis-
gin bilen boyalmaly; hromogen gara indikator bilen bolsa goyy-
gok yasylymtyl owiisgin bilen boyalmaly.

Titrleméni 4-6 gezek gecirip, hasaplama gecirmeli:

N Tpr

pr.nusg

K duz=

;N -V =N Vi

MgSO, MgSOy B

N teor. nusga Tteor
N

MgS0y VMgSO4

tr.B = V )

trB

ya’_da hakyky NtrilonB = NtrilonB 'Kdijz .

N

Suwun analizini gecirmek

Mis, sink, marganes we karbonat hem gidrokarbonat ionla-
ryny saklayan duzlar (kop mukdarda) umumy talhlygy kesgitle-
méige pasgel beryar. Olaryn pasgel beryin tisirini analiz gegiri-
lende ayyrmaly. I1ki bilen suwy siizmeli.

Sorira konus sekilli kolba suwui alikwota gowriimini guy-
maly, iistiine 5 ml bufer erginini gosmaly, 5-7 damja indikator
(vya-da 0,1 g gury indikatorynt NaCl duzy bilen garyndysyny) gos-
maly we calt titrlap baglamaly. Titrleméni trilon B ergini bilen go-
wy garysdyryp gecirmeli.
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Ekwiwalent nokadyna yetende erginin retiki gok yasylymtyl
owlisgine gecyir (hromogen-garaindikatorynda).

Eger-de suwuii reniki gowy iiytgemese, diymek, sinkin tésiri
bar. Sonda pasgel berydn maddalary ayyrmak ii¢in barlanyan su-
wun iistiine 1-2 ml Na,S erginden gosmaly we barlagy yokarda-
ky yaly gecirmeli.

Eger-de suwun alikwota gdwrlimine bufer ergini we indika-
tor gosulanda, erginin reniki az-azdan 6¢se (kiil reiik emele gelse),
onda erginde marganes bardygy belli bolyar. Onun tdsirini
ayyrmak iicin 5 damja tursy duzly digidroksilamin gosmaly we
barlagy yokardaky yaly gecirmeli.

Suwun umumy talhlygyny (X) mg-ekw/¢ mukdarda su formu-

laboyunga hasaplamaly.
Vs - Nyg - K -1000

_ " trilonB

Vi .o

Bu yerde V., ; - trilon B erginii gowriimi, (ml , yp.)s
K-analitiki kopeldiji, V., ,, ,-barlanylyan suwufi gowriimi (ml).
Kalsiy ionynyn agram konsentrasiyasyny kesgitlemek
(kompleksonometriya usuly)

Indikator: mureksid.
Titrlenende ekwiwalent nokadynda gyzyl renk gok melewse
refike gecyar.

Ca "+H,Y —»Ca Y +2H .

Titrlenydn kolba barlanylyan suwun alikwota goéwriimine
(10-25 ml) guyulyar, tistline 2 esse kop distillirlenen suw gosmaly,
2ml 20%-11 NaOH ergini hem 2-3 damja indikator damdyrmaly
we trilon B ergini bilen titrlap baslamaly.

Kalsiniit mukdaryny su formula boyunga hasaplamaly:

NtrilonB ) VtrilonB ) 9Ca* " 1000
g Ca* B V mg’

al
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Bu yerde N, ,-komplekson III normallygy, 3. - Ca ekwi-
walenti, V.. - komplekson III titrlenende har¢lanan gowriimi
(ml), V -barlanylyan suwun géwriimi (ml).

Magniy ionlarynn mukdaryny su formula boyunga hasapla-
maly:

. NtrilonB Vi-V2)- 9Mg2+ -1000
gMg2+ - V

al
Bu yerde N, 5- komplekson III erginini normallygy, V- tri-
lon B (Ca”+Mg"") —umumy talhlygy kesgitlenende, har¢lanan kom-
plekson I erginin gdwriimi ml (indikator hromogen gara), V- trilon
B (bilen Ca”™) kalsiy ion kesgitlenende, harglanan komplekson I1I
erginiit gdwrlimi, ml (indikator mureksid), V - barlanylyan su-
wun gowriimi (ml).

mg/¢ .

Soraglar

1. Kompleksonlar nime?

2. Komplekson Il bilen umumy talhlygy kesgitlemek ndma esaslanan?
3. pH-yn haysy bahasynda umumy talhlyk kesgitlenyér.?

9-njy laboratoriya isi
Hlor-ionynyn konsentrasiyasyny kesgitlemegin
argentometriki usuly

Isin maksady: erginlerde Cl - ionynyn konsentrasiyasyny
argentometriki usul bilen kesgitlemegin usulyny 6wrenmek.

Gereklireaktiwler: AgNO,, K,CrO,,NaCl,H,0.

Gereklienjamlar: Olgegkolbalary, byuretkalar.

Buusul hlor-ionyfiAg bilenreaksiyasyna esaslanandyr:

Ag +CI —| AgCl
Indikator hokmiinde K,CrO, ulanylyar.
Titrleméni pH=5,0— 8,0 aralykda gecirmeli.
Isin yerine yetiriligi
Barlanylyan suwui alikwota géwriimini (V,=10-25 m/) ko-
nus sekilli kolba gecirmeli, iistiine 2-3 damja 10%-li K,CrO,
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guymaly we 0,05 n (ya-da 0,025 n) AgNO, ergini bilen titrlemeli.

Titrleméni gowy garysdyryp, gyzyl refik emele gelyiangéd gegir-

meli.

VAgNO3 .NAgNOS' 9C1’ -1000
Val

Bu yerde V,,, -titrlenende AgNO, harglanan gowriimi (ml),
N0 -AgNO, ergininiil normallygy, 9, -35,5 hlorionyf ekwi-
walenti, V - barlanylyan suwun alikwota gdwriimi (ml).

Titrleméni 3 gezek parallel gaytalamaly we AgNO, erginiii
orta gdwriimini almaly.

Bellik: Analizden 61 tayyarlanan 0,025 n AgNO,; is¢i ergi-
nift normallygyny 0,025 » NaCl ergininiii iisti bilen takyk anyk-
lamaly. 0,025 n NaCl erginini bolsa 0,17 NaCl fiksanaldan tayyar-
lamaly. AgNO, erginin normallygyny asakdaky formula boyunga
kesgitlemeli:

Gy = mg// .

NAgNO; ) \/AgN03 = NNaCl ’ Y\IaCl
N

_ NaCl ) \/;\IaCl .

I\l\gNm_ \Y/

AgNO,
Soraglar
1. Argentometriki usul haysy reaksiya esaslanan?
2. Name iligin indikator hokmiinde 10%-1i K,CrO,ulanylyar?
3. Tayyarlanan AgNO, ergininiii normallygyny néadip kesgitlemeli?

10-njy laboratoriya isi
Gury galyndyny kesgitlemek usuly

Isin maksady: suw erginleriniii analizinde olaryn gury ga-
lyndysyny bugartmak arkaly kesgitlemek.

Gereklireaktiwler: sliziilen analiz edilyéan suw.

Gerekli enjamlar: farfor okarajyklary, siizgiicler, terezi, 6lceg
kolbalary, guradyjy skaf.

Isin yerine yetirilisi

a) soda gosulmayan usuly

Fosfor jamjagazyny durumly agramyna genli yetiryarler.
Soiira onia 250-500 m! siiziilen suwy guyup bugardyp gyzdyr-
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maly. Bugartmany distillirlenen suw bilen suw hammamynda
gecirmeli. Gury galyndyny jamjagaz bilen guradyjy skafa (t=110°C)
gecirip, hemiselik agramyna ¢enli guratmaly.
(m — m,) -1000
G,

gury . galyndy — Vil

mg//

Bu yerde m-gury galyndyly jamjagazyn agramy (mg), m,- bos
farfor jamjagazyn agramy (mg), V,- barlanylyan suwun gowrii-
mi (ml).

Bellik: Bu usulyn yetmezciligi:kalsiy we magniy hloridlerin
cig cekijiligi we gidrolizi sebdpli kesgitlenende tapylan bahalar
kop ¢ykyar. Sonuii licin soda gosulyan usul ulanylyar.

b) soda (Na,CO,) gosulyan usuly

Farfor jamjagazyna kesgitlenyian gury galyndynyn mukda-
ryna li¢ esse kop suwsuz soda yerlesdiryirler we yanyna ayna
pestik goyup, guradyjy skafda 160°C-da hemiselik agram
bolyan-¢a guradyarlar.

Agramy ¢ekilen sodaly jamjagaza seresaplyk bilen birnédce
ml distillirlenen suw gosyarlar we sodany olleyarler. Soiira ona
analiz edilyén erginin takyk agramyny ya-da 25 ml-den k&p bol-
madyk aliwota gowriimi guyulyar. Emele gelen erginin soda bi-
len garyndysyny pestik bilen garysdyryarlar.

Jamjagazy suw hammamyna yerlesdiryarler we gury bol-
yanga guradyarlar. Gury galyndyny seresaplyk bilen pestik bilen
owradyarlar we soiira guradyjy skafda 160-180°C-da hemiselik
(iiytgemeyin) agrama genli guradyarlar.

Gury galyndyny su formula bilen kesgitleyarler:

G _ (m—n)-1000

gury . galyndy — Vl
a

, g/l .

Bu yerde m-jamjagazyn guradylan galyndy bilen agramy (g),
n-jamjagazyn soda (Na,CO,) bilen agramy(g), V,-erginden alnan
alikwotanyn gowriimi (ml).

Bellik: Gury galyndynyn gigroskopik (¢yg cekijilik) hasiyeti
bolany li¢cin ony saklayan jamjagazy eksikatorda sowatmaly we
miimkin boldugyca calt terezide ¢ekmeli.
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Soraglar

1. Gury garyndyny haysy temperaturada guradyarlar?

2. Hemiselik massa ¢enli gekmek diymek, ndme diymek?

3. Name ii¢in soda gosulmayan usulda kesgitlenen duzlaryn jemi yokary baha
eye bolyar?

11-nji laboratoriya isi
Sulfat-ionyny ( SO,”) kesgitlemek

Isiti maksady: erginlerde SO,” -ionynyf konsentrasiyasyny
agram usuly arkaly BaSO, ¢okiindisi gorniisinde kesgitlemek.

Gereklireaktiwler: HC1(1:1),BaCl,, metilmémisi indikatory.

Gerekli enjamlar: oda ¢ydayan stakanlar, 6l¢eg kolbalary,
kiilsiiz siizgiic, mufel peji, farfor tigelleri, terezi, guradyjy skaf,
elektrik plitkasy.

Isin yerine yetiriligi

Agram usuly
(kesgitleminin takyklygy 2 mg/¢ SO,”)
Sulfat ionyfi mukdaryna géri 100-500 ml suw almaly, sonda SO,”
ionyn konsentrasiyasy 25-30 mg /100 ml-den kép bolmaly dil.
Eger-de gerek bolsa, suwy gowsadyarlar.

Barlanylyan suwy ilki bilen stizmeli, sofira himiki stakana
alikwota gowriimini (V) ge¢irmeli, tistline 2-3 damja metilma-
misi guymaly we duz kislotasyny HCI (1:1) ti acyk gyzyl renk
emele gelyiangd gosmaly. Bu garyndyny gaynayanga gyzdyrmaly
we gowriimi 50 ml bolyanga bugartmaly. Gaynap duran erginin
tistiine 10 ml 5%-1i BaCl, erginini gosup garyndyny ayna tayajy-
gy bilen dynuwsyz garysdyrmaly. Emele gelen ¢cokiindini 1-2 sa-
gat gyzgyn suw hammamynda goymaly. Ilki bilen sulfat ionlary
doly barlanylyar. Onui ii¢in stakana 1-2 damja 5 %-1i BaCl, ergi-
ninden gosmaly we seretmeli. Eger-de bulanyk emele gelmese,
onda SO,” ionlarynyt doly ¢kendigini gorkezyir. Cokiindili sta-
kany (ayna bolejigi bilen agzyny yapmaly), ertesi gline ¢enli goy-
maly. Ertesi ergini gok lentaly kiilsliz siizgiic kagyzyny ulanyp
stizmeli.

Cokiindi bilen siizgiiji guradylyp cekilen tigele salmaly,
elektrik plitkada guratmaly. Sofira yokary temperaturaly mufel

221



pecde (800°C-4 ¢enli) gyzdyrmaly. Tigeli mufel pecden ¢ykaryp,
eksikatorda sowadyp, agramyny analitiki terezide ¢cekmeli. Su isi
hemiselik agramyna ¢enli dowam etmeli.

Sulfat ionynyii mukdaryny su formula boyung¢a hasaplama-

ly:

g = (a=b) 04115 -1000
0:- Vai
Bu yerde a-tiglini ¢okiindi bilen agramy (mg), b-bos tigliii
agramy (mg), 0,4115- BaSO,- den SO, *- gegis koeffisiyenti, V,-ana-
liza alnan suwui alikwota gowriimi ml.

mg//l .

Soraglar
1. Nime iigin SO,” -ionyny tursy sredada ¢okdiiryirler?
2. Haysy temperaturada BaSO, ¢okiindisini gyzdyryarlar?



IV bap

GOSUNDYLAR
(MAGLUMATNAMALAR)

1-nji tablisa
Halkara SI sistemasyndaky kébir birlikler
Ululyk Birlik
Ady Bellenilisi
Esasy birlikler
Uzynlyk Metr m
Massa Kilogram kg
Wagt Sekunt s
Elektrik togunyn giiyji Amper A
Temperatura Kelwin K
Maddanyn mukdary Mol mol
Oniim birlikleri
Gowrlim Kub-metr m’
Dykyzlyk Kilogram, kub-metr | kg/m’
Gliyg, agram Nyuton N
Basys Paskal Pa
Energiya, is yylylyk mukdary Joul J
Kuwwat Watt Wt
Elektrik mukdary Kulon Kl
Elektrik napryazeniye Wolt W
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2-nji tablisa

Beyleki birliklerin SI sistemasynyii birlikleri
bilen arabaglanysygy

Ululyk Birlik SI
sistemasynda
M'ikron ya-da 1.10° m
Uzynlyk mikrometr (mkm)
Angstrem (A) 110" m
Fiziki atmosfera (atm) 1,01325-10° Pa
Basys - . g
Millimetr simap siitiini 133,322 Pa
(mm.sp.st)
Elektronwolt (eW) 1,60219-10" J
Energiya Kaloriya (kal) 4,1868 ]
Kilokaloriya (kkal) 4186,8 ]
Dipol moment Debay (D) 3,33-10% Kl-m

3-nji tablisa

Kaébir fundamental fiziki hemiselikler

Hemiselik Belgisi San bahasy
Yagtylyk tizligi c 2,9979246-10° m/s
Plankyn hemiseligi h 6,62618-10% J-s
Hemiselik elektrik zaryady e 1,602189-10" K1
Awogadronyn hemiseligi N 6,022045-10” mol”
Faradeyin hemiseligi F 9,64846-10" Kl/mol
Gaz hemiseligi R 8,3144 J/(mol-K)

4-nji tablisa

Mohiim kislotalaryii we duzlaryn atlary

Atlary
Kislota Kislotanyn Duzuii
1 3
HAIO, Metaalyumin Metaalyuminat
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4-nji tablisanyn dowamy

1 2 3
HAsO, Metamysyak Metaarsenat
H;AsO, Ortomysyak Ortoarsenat
HAsO, Metamysyakly Metaarsenit
H,AsO, Ortomysyakly Ortoarsenit
HBO, Metabor Metaborat
H,BO, Ortobor Ortoborat
H,B,O, Dortbor Tetraborat
HBr Bromowodorod Bromid
HOBr Bromlyrak Gipobromit
HBrO, Bromly Bromat
HCOOH Garynja Formiat
CH,COOH Uksus Asetat
HCN Sianowodorod Sianid
H,CO; Komiir Karbonat
H,C,0, Sawel Oksalat
HCl Hlorowodorod Hlorid
HOC1 Hlorlyrak Gipohlorit
HCIO, Hlorymtyl Hlorit
HCIO, Hlorly Hlorat
HCIO, Hlor Perhlorat
HCr,0O, Metahrom Metahromit
H,CrO, Hrom Hromat
H,Cr,0, Ikili hrom Dihromat
HI Iodowodorod Iodidi
HOI lodlyrak Gipoiodit
HIO, lodly Iodat
HIO, lIod Periodat
H,MnO, Marganeslirak Manganat

15-Sargyt 1392
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4-nji tablisanyn dowamy

2 3
H,Mo0, Molibdenli Molibdat
H\N Azotwodorod Azid
(azot-wodorodly
kislota)

HNO, Azotly Nitrit
HNO, Azot Nitrat
HPO, Metafosfor Metafosfat
H,PO, Ortofosfor Ortofosfat
HP.O, (Pirofostor) | (Pirofosfa)
H.PO, Fosforly Fosfit
H.PO, Fosforlyrak Gipofosfat
H,S Kiikirtliwodorod | Sulfid
HSCN Rodanwodorod Rodanit
H,SO, Kiikiirtli Sulfit
H,SO, Kiikiirt Sulfat
H,S,0, Tiokiikiirt Tiosulfat
H.S.0 Iki kiikiirt Ikisulfat

T (Pirokiikiirt) (Pirosulfat)
H.S.0 Peroksoikikiikiirt | Peroksoikisulfat

e (kiikiirtiisti) (Persulfat)
H,Se Selenwodorod Selenid
H,SeO, Selenli Selenit
H,SiO, Kremniy Silikat
HVO, Wanadili Wanadat
H,WO, Wolframly Wolframat
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5-nji tablisa

298 K (25°C) temperaturada kibir maddalaryn standart
emele gelmek entalpiyalary AHC,,,, entropiyalary AS®,,
we emele gelmeleriii Gibbs energiyalary AG® ,,

Madda S Lol i
1 2 3 4
AlLO, -1676,0 50,9 -1582,0
C (grafit) 0 5,7 0
CCl(s) -135,4 2144 -64,6
CH(g) -74.9 186,2 -50,8
C,Hy(g) 226,8 200,8 209,2
C,Hy(g) 52,3 219.4 68,1
CHy(g) 89,7 229,5 32,9
CHy(s) 89,9 269.2 129,7
C,H,OH -277.6 160,7 -174.8
g&ﬁgﬁza) -1273,0 - -919,5
CO(g) -110,5 197,5 -137,1
COL(g) 3935 213,7 -394.4
CaCO,(k) -1207,0 88,7 -1127,7
CaF,(k) -1214.6 68,9 -1161.,9
Ca,N,(k) -431,8 105 -368,6
CaO(k) -635,5 39,7 -604,2
Ca(OH),(k) -986,6 76,1 -896,8
Cl(g) 0 222.9 0
CLO(g) 76,6 266,2 94,2
ClO,(g) 105,0 257,0 122,3
CLO.(s) 251,0 . -
CLO, -1440.,6 81,2 -1050,0
CuO(k) -162,0 42,6 -129,9

15*
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5-nji tablisanyn dowamy

1 2 3 4
FeO(k) -294,8 60,8 2443
Fe,0,(k) -822,2 87,4 -740,3
Fe,0,(k) -1117,1 146,2 -1014,2
H,(g) 0 130,5 0
HBr(g) -36,3 198.6 53,3
HCN(g) 135,0 113,1 125,5
HCl(g) 92,3 186,8 952
HF(g) -270,7 178,7 -272,8
HI(g) 26,6 206,5 -1,8
HN;(s) -294,0 328.0 238.8
H,0(g) -241,8 188,7 -228,6
H,S(g) 21,0 205,7 33,8
KCl(k) -435,9 82,6 -408,0
KCIO,(k) -391,2 143,0 -289,9
Mg,N,(k) -461,1 87,9 -400,9
MgO(k) -601,8 26,9 -569,6
Ny(g) 0 191,5 0
NH,(g) -46,2 192,6 -16,7
NH,NO,(k) 256 : -
NH,NO,(k) -365,4 151 -183,8
N;O(g) 82,0 219.9 104,1
NO(g) 90,3 210,6 86,6
NO,(g) 83,3 307,0 140,5
NO,(g) 33,5 240,2 51,5
N,O,(g) 9,6 303,8 98,4
N;O4(k) 42,7 178 114,1
NiO(k) -239,7 38,0 211,6
0,(g) 0 205,0 0
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5-nji tablisanyn dowamy

1 2 3 4
OF,(g) 25,1 247,0 42,5
P,0,(k) -820 173,5 -
P,0,(k) -1492 114,5 -1348,8
PbO(k) -219,3 66,1 -189,1
PbO,(k) -296,9 248,1 -300,2
SO,(g) -395,8 256,7 3712
SO4(g) -687,8 239,7 -
SiCl,(s) 34,7 204.6 57,2
SiH,(g) -910,9 41,8 -856,7
Si0,(kwars) -286,0 56,5 -256,9
SnO(k) -580,8 52,3 -519,3
SnO,(k) 0 30,6 0
Ti(k) -804,2 252.4 -737.4
TiCl,(s) 9439 50,3 -888,6
TiO,(k) -842,7 75,9 -763.,9
WO,(k) -350,6 43,6 -320,7
ZnO(k)
6-njy tablisa
25°C-da suw erginlerinde kébir gowsak
elektrolitlerin dissosiasiya konstantalary
Elektrolit K pK= =-IgK

1 2 3
Azidwodorod HN, 2,6-10° 4,59
Azotly kislota HNO, 4-10" 3,40
Ammoniy gidroksidi NH,OH 1,8-10° 4,75
Bor kislotasy (orto) H,BO,K, 5,8-10™ 9,24
Bromlyrak kislota HOBr 2,1-107 8,68
Wodorodyn peroksidi H,O,K, 2,6:10" 11,58
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6-njy tablisanyn dowamy

1 2 3
Kremniy kislotasy H,SiO,K, 2,2:10™ 9,66
K, 0,6-10" 11,80
Garynja kislotasy HCOOH 1,8:10" 3,74
Selenli kislota H,SeO.K, 3,5-10° 2,46
K, 5-10" 7,3
Selenliwodorod H,SeK, 1,7-10" 3,77
K, 1-10™" 11,0
Kiikiirt kislotasy H,SO,K, 1,2-10° 1,92
Kiikiirtli kislota H,SO,K, 1,6-10° 1,80
K, 6,3-10° 7,21
Kiikiirtli wodorod H,SK, 6-10* 7,22
K, 1-10™" 14,0
Tellurly kislota H,TeO,K, 3-10° 2,5
K, 2:10° 7,7
Tellurly wodorod H,TeK 1-10° 3,0
K, 1-10™" 11,0
Komiir kislotasy H,CO,K, 4,5.107 6,35
K, 4,7-10™ 10,33
Uksus kislotasy CH,COOH 1,8-107 4,75
Hlorlyrak kislota HOCI 5,0-10" 7,30
Hlorly uksus kislotas 3
CH.CICOOH ’ LA 25
Fosfor kislotasy (orto) H,PO,
K, 7,5-10° 2,12
K, 6,3-10° 7,20
K, 1,3-10™" 11,89
Ftorlywodorod HF 6,6-10" 3,18
Sianlywodorod HCN 7,9-10™" 9,10
Sawel kislotasy H,C,0,K, 5,4-10° 1,27
K, 5,4-10° 4,27
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Erginin diirli ion giiyjiinde ionlaryn
isjenlik koeffisiyenti f

7-nji tablisa

Erginin ion giiyji I

Ionyi zaryady z

+1 +2 +3
0,001 0,98 0,79 0,73
0,002 0,97 0,74 0,66
0,005 0,95 0,66 0,55
0,01 0,92 0,60 0,47
0,02 0,90 0,53 0,37
0,05 0,84 0,50 0,21
0,1 0,81 0,44 0,16
0,2 0,80 0,41 0,14
0,3 0,81 0,42 0,14
0,4 0,82 0,45 0,17
0,5 0,84 0,50 0,21

8-nji tablisa

Kibir gowsak ereyin maddalaryn ereyjiligi
we ereyjiliginiit kopeltmek hasyly EKH
(éhli yerde, basga temperatura gorkezilmedik bolsa t=25°C)

Maddanyi ady | lomary komsentra- St e ____{ 45
; i -
we formulasy | meyk ﬁasylyp EKH I;fl?ll/l} s =] E"
1 2 3 4 5

Hloridler

AgCl [Ag ][CT] 1,56-10™"° 1,2:10° | 9,81
Hg,Cl, [Heg™ J[CT] 1,1-110™" 6,5-107 | 17,96
PbCl, [Pb][CT] 2,4-10" 3.9-10° | 3,62
Bromidler

AgBr [Ag ][Br] 7,7-10" 8,8-107 | 12,11
Hg,Br, [Hg ][Br] 52107 2,8-10° | 22,34
PbBr, [Pb][Br] 7,4-10° 2,6:10° | 4,13
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8-nji tablisanyn dowamy

1 | 2 | 3 | 4 | 5
Todidler
Agl [AgT] 1,510 1,2:10° | 15,82
Hg,I, [Hg" [T 45107 2,2-10" | 28,35
Pbl, [Pb [IT 8,7-10° 1,3-10° 8,06
Todatlar
AglO [Ag[10,] 0,92-10° 9,6-10° 8,04
Ba(10,),2H,0| [Ba ][I0, T 1,25-10° 6,8-10" 8,90
Pb(10,), [Pb ][I0, T 3,1-10" 43-10° | 12,51
La(10,), [La ][I0, T’ 5,9-10"° 2,1-10° 9,23
Sulfidler
Ag,S [Ag"][S] 1,610 34107 | 488
Bi,S, [Bi' |[I0T 1,6:107  [1,7-10°(18%)| 71,8
Cds [Cd™][ST] 3,6:10” 6-10°(18°) | 28,44
CoSa [Co™][S7] 3,1-10% 5,510 | 22,51
CoSy [Co™][S7] 3,0.10% 1,7-10" | 25,52
CuS [Cu T[S 3,210 1,8-10"” | 37,49
Cu,S [CuT[S7] 2,6-10" 4,110 | 48,58
FeS [Fe"][S7] 3,8:10” 2,0-10" | 19,42
HgS [Hg 1[S7] 4-10” 6,3-107(18%)| 52,4
MnS [Mn ][S7] 1,4-10°  |3,1-10°(18°) | 14,85
PbS [Pb][S] 6,8-10% 8,2:10"° |28,17
Sb,S, [S"T[ST 3,0-107 2,0-10° | 26,52
SnS [Sn™][S7] 1,0-107 1,0-10" | 28,00
ZnS [Zn"][S7] 7,9-10% 2,8:10" | 25,10
NiSy [Ni ][S7] 1,410 |1,2:10"(18°)| 23,85
Sulfatlar
Ag,SO, [Ag'T[SO, ] 7,7-10° 2,610° | 4,11
BaSO, [Ba"][SO,] 1,08-10" 1,0.10° | 9,97
CaSO,2H,0 | [Ca ][SO,T] 6,1-10° 78100 | 4,21
PbSO, [Pb][SO, ] 2,2-10° 1,5-10° | 7,66
SrSO, [Sr][SO,] 2,8:107 5310 | 6,55
Hg,SO, [Hg, 1[SO, ] 6,3-107 7,9-10" 6,20
Karbonatlar
Ag,CO, [AgTCO;] 6,15-10™" 1,15-10° [ 11,21
BaCoO, [Ba"][CO,T] 8,1-10” 9,010° | 8,10
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8-nji tablisanyn dowamy

1 2 3 4 5
CaCoO, [Ca ][CO,] 4,8-10° 6,9-10° | 8,32
Hg,CO, [Hg, 1[CO,] 9,0-10" 93-10° |16,05
MgCO, [Mg ][CO,] 1,0-10° 32107 | 5,00
PbCO, [Pb][CO,] 1,510 39107 [ 12,82
SrCO, [Sr][CO,T] 1,6:10” 4,0-10° | 8,80
ZnCO, [Zn"][CO,] 2,7-10" 1,7.10° | 7,57
CdCoO, [Cd"][CO,T] 2,510 1,6:10° | 13,60
FeCO, [Fe ][CO,] 2,5-10"  |5,0-10°(20°) | 10,60
Oksalatlar
Ag,C,0, [AgT[C,0,] 1,1-10™" 1,410°  [10,96
BaC,0,2H,0 | [Ba ][C,0,] 1,61-107  |4,0-10" (18°)| 6,79
CaC,0,H,0 | [Ca ][C,0,] 2,57-10°  [5,0-10° (18°)] 8,59
CdC,0,3H,0 | [Cd][C,0,7] 1,53-10" 1,2:10" | 7,82
MgC.,0, [Mg 11C,0,7] 8,57-10°  [9,1-10° (18°)| 4,07
PbC.0, [PbT[C,0,] 32107 [5,6-10°(18%) ] 10,50
SrC,0,H,0 | [Sr ][C,0,] 561-10°18° | 23-10° | 7.25
ZnC,0, [Zn ][C,0,7] 7,5-10° 8,7-10° | 8,12
Hromatlar
Ag,CrO, [Ag'T[CrO,] 9.10™ 1,3-10" 11,05
BaCrO, [Ba ][CrO,] 2,4-10" 1,5-10° 9,62
CaCrO, [Ca"][CrO, ] 2,3-107(18°%) | 1,5-10" 1,64
PbCrO, [Pb ][CrO,] 1,77-10"(18°) | 1,3-107 13,75
SrCrO, [St ][CrO,] 3,510°(18°) | 5,9-10° 4,46
Gidrookisler
Al(OH), [AI'][OHT 1,910 2,9-10° | 32,72
Cd(OH), [Cd"][OHT 2,410°(18%) | 3,9-10° | 12,62
Ca(OH), [Ca"][OHT 3,1-10° 2-10° 4,51
Cr(OH), [Cr][OHT 54107 (17°) 1,2-10° | 30,27
Cu(OH), [Cu"J[OHT 5,6-10% 2,4107 | 19,25
Fe(OH), [Fe J[OHT’ 1,6-10"(18°) 1,6-:10° | 13,78
Fe(OH), [Fe" J[OHT 1,1-10%°(18%) | 4,510 | 35,96
Mg(OH), [Mg J[OHT 1,2.10"(18°) |  2,0-10* | 10,92
Mn(OH), [Mn J[OHT 4.10™(18°) 2,1-10° | 134
Ni(OH), [Ni"]J[OHT 8,7-10"(17°) 6,0-107 | 18,06
Pb(OH), [Pb"][OHT 6,8-10°(18°) | 5,5-10° | 12,17
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8-nji tablisanyn dowamy

1 2 3 4 5
Zn(OH), [Zn"][OHT 1-10" 3,2.10° | 17,00
Fosfatlar

Ag.PO, [Ag'TTPO,’] 1,8-10% (20 | 1,6:10° |17,74
MeNH,PO, |[[Mg ][NH,T[PO," ]| 2,5-10" 6,3-10° | 12,60
Pb,(PO,), [Pb T[PO,T’ 1,510~ 1,7.107 | 31,82
Diirli klaslaryn duzlary

AgBrO, [Ag][BrO,] 5,77-10° 7,6:10° 4,24
Ag,Cr,0, [Ag T[Cr,0,7] 2107 3,7-10° 6,70
AgCNS [Ag'T[CNS] 1,16-10™ 1,1-10° | 11,94
Ag.Fe(CN), | [AgT[Fe(CNS), ] 9,810 2,5-107 | 25,01
Ag,Fe(CN), | [Ag'TFe(CN).'] 1,5-10" 2,2-10° | 40,82
Ag.AsO, [Ag'T[AsO,"] 4510" 1,1-10° | 18,35
Ag.AsO, [Ag'T[AsO,"] 1,0-10" 7.8:10° | 19,00
CaF, [Ca"|[FT 3,95-10™" 2,1-10° | 10,40
PbF, [Pb T[FT 3,7-10° 2,1-10° 7,43

9-njy tablisa

Kibir maddalaryn dissosiasiya konstantalary

v o | 2K
1 2 3

Sawel kislotasy K, 5,6-107 1,23
K, 6,4-10" 4,19

Siiyt kislotasy 1,4-10" 3,86
Yag kislotasy 1,2-10° 4,82
Cakyr kislotasy K| 0,91-10° 2,98
K, 4,2-10° 4,34

Uchloruksus kislotasy 2,0-10" 0,89
Benzoy kislotasy 6,3-10° 4,52
Fenol 1,0-10" 9,89
Salisil kislotasy K, 1,06-10° 2,98
K, 3,6-10™ 13,44
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9-njy tablisanyn dowamy

1 2 3

Pikrin kislotasy 5,1-10" 0,38
Sulfanil kislotasy 5,3-10" 3,23
Ftaliy kislotasy K, 2,0-10° 2,90
K, 2,5-10° 5,41
Etilikiamindortuksus kislotasy K, 1,0-10” 1,99
K, 2,1-10° 2,67

K, 54107 6,27

K, 1,1-10™" 10,95

HF 6,8-10" 3,17
NH,OH 1,79-10° 4,75
NH,NH,-H,0 9,8-10” 5,52
NH,OH-H,0 9,6-10° 8,02
Etilamin 47-10" 3,25
Glikol 2,7-10° 1,57
Anilin 4,0-10"° 9,40
Piridin 1,5-10° 8,69
Hinolin 0,63-10" 9,00

10-njy tablisa

Isjenlilik koeffisiyentinin yakynlasdyrylan alamatlary

Ion Walentligi
giiyji 1 2 3 4 H'iicin | OHiigin
1 2 3 4 5 6 7
0 1 1 1 1
0,001 0,97 0,87 0,73 0,56 98 98
0,002 0,95 0,82 0,64 0,45 97 97
0,005 0,93 0,74 0,51 0,30 95 95
0,01 0,90 0,66 0,39 0,19 92 92

235




10-njy tablisanyn dowamy

1 2 3 4 5 6 7
0,02 0,87 057 0,28 0,10 90 89
0,05 0,81 0,44 0,15 0,04 88 85
0,1 0,76 0,33 0,084 0,01 84 81
0,2 0,70 0,24 0,041 0,003 83 80
0,5 0,62 0,15 0,014 | 0,0005

11-nji tablisa
20°C-da kébir maddalaryn ereyjiliginin
kopeltmek hasyly EKH
Duz EKH Duz EKH

AgCl 1,78-10" AgBr 5310

Agl 8,3-10™ Ag,C,0, 1,1-107"

AgSCH 1,110 Ag,CrO, 1,110

Ag.PO, 1,3-107 Ag,S 6,3-10™"

Ag,SO, 1,6-10° Ag,AsO, 1,15-107"

Ag,AsO, 4,510 BaCrO, 1,2-10™"

BaCO, 5,1-107 BaSO, 1,1-10™"

CaCoO, 4,8-10° CaC,0, 2,3-107

Ca(OH), 5,5-10° CaF, 4010

Cds 7,9-10%7 Cr(OH), 6,310

Cdl, 1,1-10™ Fe(OH), 3,2-107"

Hg,SO, 6,3-107 KCIO, 1,1-107

K,PtClI, 1,4-10™ MgC,0, 8,6-107

Mg(OH), 1,810™ MgNH,PO, 2.510"

Pbl, 1,1-10° PbSO, 1,6:107°

PbC,0, 3,2-10" PbCO, 1,0-107"

PbCrO, 1,810 PbS 2,510

SrSO, 3,2:107 SrC,0, 5,6:10°

SrCO, 1,1-10™ Zn(OH), 7,1-107"

ZnSo 1,6-10™* ZnSp 2,510
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12-nji tablisa

Kadaly wodorod elektrodyna gatnasyklykda kadaly

okislendirme-gaytarma potensiallar
(potensiallaryn ululygynyn artma tertibinde)

Reaksiyanyii defilemesi E, woltda
1 2
Al-3e 5 Al -1,66
Zn-2e S Zn” -0,76
AsO,+40H-2e 5 AsO, +2H,0 0,71
S*-2e 5 S, -0,48
Fe,,-2¢e S Fe”' 0,44
H,C,0,-2¢ S 2C02gmy+2H+ -0,49
Cr(OH)+50H-3¢ 5 CrO, +4H,0 0.13
H,,-2e S2H 0,00
28,0,"-2e 5 5,0,” +0,09
Sn*-2e 5 Sn* +0,15
VO+2H,0-2e¢ 5 VO, +4H" +0,33
H,0-2¢ 5 H,0,+2H" +1,77
dM2eSL,,, +0,54
MnO,40H-2¢ S H,AsO, 13H' 10,56
H,0,-2¢ 5 H,,,+2H" +0,68
Fe'-e 5T +0,77
HNO,+H20-2¢ 5 NO,+3H" +0,94
VO*"+H,0-¢ 5 VO, +2H +1,00
[+3H,0-6e 5 10,+6H" +1,08
2H,0-4¢ 5 O, +4H +1,23
2Cr'+7H,0-6¢ 5 Cr,0,+14H +133
Br+3H,0-6e S BrO,+6H" +1,45
CI+H,0-2e S HOCI+H' +1,50
Mn"+4H,0-2e 5 MnO, +8H' +1,51
Ce'-e 5 Ce"” +1,61
MnO,,,,+2H,0-3¢ 5 Mn, +4H" +1,69
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12-nji tablisanyn dowamy

1 2

H,0-2e S H,0,+2H" +1,77
2S0,7-2¢ 5 S,0,” >+2.0
2F-2¢ S F, +2,87
Kadaly elektrod potensiallar

Li-e S Li’ +3,02
K-e S Ki' +2,92
Na-e 5 Na’ +2,71
Mg-2e S5 Mg” +2,34
Zn-2e S Zn* +0,76
Fe-2e S Fe” +0,44
Cd-2e 5 Cd” +0,40
Ni-2e 5 Ni** +0,25
Sn-2e 5 Sn* +0,14
Pb-2e¢ 5 Pb” +0,13
H,-2e 5 2H" +0,00
Cu-2e S Cu” +0,34
Ag-e S5 Ag +0,80
Au-3e S Au™ +1,50
Cl-2e S 2CTI +1,36

13-nji tablisa
Kiibir kompleks ionlaryn durnuksyzlyk
(dissosiasiya) konstantalary

K01fnpleks ionyn Durnuksyzlyk konstantasy K Konstantanyi san
ormulasy ululygy
1 2 3

[HgCL]" K=[Hg ][CIT/[HgCl,] 610"
[CuCL] K=[Cu][CIT/[CuCl,] 3.10°¢
[AuCl,] K=[Au ][CIT/[AuC],] 5.10%
[HgBr,]” K=[Hg "][Br]"/[HgBr, ] 2,2:10%
[HgCL]" K=[Hg ][CIT/[HgCL] 610"
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13-nji tablisanyn dowamy

1 2 3
[HeL] K=[Hg ][I1"/[Hgl,] 5,3-107"
[CdL] K=[Cd"[I7"/[Cdl, ] 5.107
[AIF,]" K=[AI'][F]"/[AIF,] 2.10%
[Ag(CN),] K=[Ag][CNT/[Ag(CN),] 1,010
[Co(CN),]” K=[Co ][CNT/[Co(CN), ] 810
[CA(CN),]” K=[Cd J[CNT/[Cd(CN)L, ] 1.4-10"
[Cu(CN),]* K=[Cu']J[CNT/[Cu(CN),”] 5.107%
[Hg(CN),]" K=[Hg"][CNT/[H(CN),] 4.10"
[Fe(CN),J* K=[Fe'][CNT"/[Fe(CN), ] 5.10™
[Fe(CN),]* K=[Fe ][CN]/[Fe(CN),"] 5.10°"
[Zn(CN),]” K=[Zn"][CNT/[Zn(CN), ] 2.10"7
[Ni(CN),]” K=[Ni J[CNT/[Ni(CN), ] 3.10™M
[Au(CNS),] K=[Au’'J[CNST/[Au(CNS),] 3.10%
[Hg(CNS),]” K=[Hg ][CNST/[Hg(CNS),’] 1-10%
[Ag(NH,),]" K=[Ag'][NH,]'/[Ag(NH,),] 6,8-10"
[CA(NH,),]" K=[Cd"][NH,]"/[Cd(NH,),"] 1,0-107
[Co(NH,)]” K=[Co"][NH,]"/[Co(NH,),"] 1,25-10°
[Co(NH,),]" K=[Co"'][NH,]"/[Co(NH,),"] 6-107
[Cu(NH,),]" K=[Cu""][NH,]"/[Cu(NH,),"] 2:10"
[Ni(NH,),]” K=[Ni"J[NH,]/[Ni(NH,),"] 4,8-10°
[Zn(NH,),]” K=[Zn"][NH,]/[Zn(NH,)," ] 2,6-10™"
[Ag(S,0.)] K=[Ag'][S,0,1/[Ag(S,0,)] 1,0-10"
[Cd(S,0,).]" K=[Cd"][S,0, T/[Cd(S,0,)."] 4,0-10°
[Zn(C,0,),]" K=[Zn"[C,0, T/[Zn(C,0,);"] 1-10°
[Fe(C,0,),]" K=[Fe '][C,0, T/[Fe(C,0,),"] 5.10™"
[Ag(NO,),] K=[Ag'][NO,T/[Ag(NO,),] 1,5-10°
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14-nji tablisa
Kislota erginlerinin dykyzlygy we % diiziimi

20°C-da Agram %-leri 20°C-da Agram %-leri
dyg/}s]fgk’ HCl | HNO, | H,SO, dyg/}slilgk’ HCl | HNO, | H,SO,
1 2 3 4 5 6 7 8
1,000 0,36 0,33 0,26 1,180 36,23 | 30,00 | 25,21
1,005 1,36 1,26 0,99 1,185 37,27 | 30,74 | 25,84
1,010 2,36 2,16 1,73 1,190 38,32 | 31,47 | 26,47
1,020 4,39 3,98 3,24 1,198 40,0
1,025 5,41 4,88 4,00 1,200 32,94 | 27,72
1,030 6,43 5,78 4,74 1,205 33,68 | 28,33
1,035 7,46 6,66 5,49 1,210 34,41 | 28,95
1,040 8,49 7,53 6,24 1,215 35,16 | 29,57
1,045 9,51 8,40 6,96 1,220 35,93 | 30,18
1,050 10,52 | 9,26 7,70 1,225 36,70 | 30,79
1,055 11,52 | 10,12 | 8,42 1,230 37,48 | 31,40
1,060 12,51 | 10,97 | 9,13 1,235 38,25 | 32,01
1,065 13,0 | 11,81 9,84 1,240 39,02 | 32,61
1,070 14,50 | 12,65 | 10,56 1,245 39,80 | 33,22
1,075 15,49 | 13,48 | 11,26 1,250 40,58 | 33,82
1,080 16,47 | 14,31 | 11,96 1,255 41,36 | 34,42
1,085 17,45 | 15,13 | 12,66 1,260 42,14 | 35,01
1,090 18,43 | 15,95 | 13,36 1,265 42,92 | 35,60
1,095 19,41 | 16,76 | 14,04 1,270 43,07 | 36,19
1,100 20,39 | 17,58 | 14,73 1,275 44,80 | 36,78
1,105 21,36 | 18,39 | 15,41 1,280 45,27 | 37,36
1,110 22,33 | 19,19 | 16,08 1,285 46,06 | 37,95
1,115 23,29 | 20,00 | 16,76 1,290 46,85 | 38,53
1,120 24,25 | 20,79 | 17,43 1,295 47,63 | 39,10
1,125 25,22 | 21,59 | 18,09 1,300 48,42 | 39,68
1,130 26,20 | 22,38 | 18,76 1,305 49,21 | 40,25
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14-nji tablisanyn dowamy

1 2 3 4 5 6 7 8
1,135 | 27,18 | 23,16 | 19,42 1,310 50,00 | 40,82
1,140 | 28,18 | 23,94 | 20,08 1,315 50,85 | 41,39
1,145 | 29,17 | 24,71 | 20,73 1,320 51,71 | 41,95
1,150 | 30,14 | 25,48 | 21,38 1,325 52,56 | 42,51
1,155 | 31,14 | 26,24 | 22,03 1,330 53,41 | 43,07
1,160 | 32,14 | 27,00 | 22,67 1,335 54,27 | 43,62
1,165 | 33,16 | 27,76 | 23,31 1,340 55,13 | 44,17
1,170 | 34,18 | 28,51 | 23,95 1,345 56,04 | 44,72
1,175 | 35,20 | 29,25 | 24,58

1,355 57,87 | 45,80 1,545 64,26 1,715 78,93

1,360 58,78 | 46,33 1,550 64,71 1,720 79,37

1,365 59,69 | 46,86 1,555 65,15 1,725 79,81

1,370 60,67 | 47,39 1,560 65,59 1,730 80,25

1,375 61,69 | 47,92 1,565 66,03 1,735 80,70

1,380 62,70 | 48,45 1,570 66,47 1,740 81,16

1,385 63,72 | 48,97 1,575 66,91 1,745 81,62

1,390 64,74 | 49,48 1,580 67,35 1,750 82,09

1,395 65,84 | 49,99 1,585 67,79 1,755 82,57

1,400 66,97 | 50,50 1,590 68,23 1,760 83,06

1,405 68,10 | 51,01 1,595 68,66 1,765 83,57

1,410 69,23 | 51,52 1,600 69,09 1,770 84,08

1,415 70,39 | 52,02 1,605 69,53 1,775 84,61

1,420 71,63 | 52,51 1,610 69,96 1,780 85,16

1,425 72,86 | 53,01 1,615 70,39 1,785 85,74

1,430 74,09 | 53,50 1,620 70,82 1,790 86,35

1,435 75,35 | 54,00 1,625 71,25 1,795 86,99

1,440 76,71 | 54,49 1,630 71,67 1,800 87,69

1,445 78,07 | 54,97 1,635 72,09 1,805 88,43

1,450 79,43 | 55,45 1,640 72,52 1,810 89,23

1,455 80,88 | 55,93 1,645 72,95 1,815 91,12

16-Sargyt 1392
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14-nji tablisanyn dowamy

1 2 3 5 6 7
1,460 82,39 | 56,41 1,650 73,37 1,820 91,11
1,465 83,91 56,89 1,655 73,80 1,825 92,25
1,470 85,80 | 57,36 1,660 74,22 1,826 92,51
1,475 87,29 | 57,84 1,665 74,64 1,827 92,77
1,480 89,07 | 58,31 1,670 75,07 1,828 93,03
1,485 91,13 | 58,78 1,675 75,49 1,829 93,33
1,490 93,49 | 59,24 1,680 75,92 1,830 93,64
1,495 95,46 | 59,70 1,685 76,34 1,831 93,94
1,500 96,73 60,17 1,690 76,77 1,832 94,32
1,505 97,99 60,62 1,695 77,20 1,833 94,72
1,510 99,26 61,08 1,700 77,63 1,834 95,12
1,515 61,54 1,705 78,06 1,835 95,72
1,520 62,00
1,525 62,45
1,530 62,91
1,535 63,36

15-nji tablisa
20°C-da KOH we NaOH erginlerinin
dykyzlygy we % diiziimi
Dykyzlyk | wom | Naonv | PYYVK | kon | NaoH%
g/sm g/sm

1 2 3 4 5 6
1,000 0,197 0,159 1,270 28,29 24,645
1,010 1,295 1,045 1,280 29,25 25,56
1,020 2,38 1,94 1,290 30,21 26,48
1,030 3,48 2,84 1,300 31,15 27,41
1,040 4,58 3,745 1,310 32,09 28,33
1,050 5,66 4,655 1,320 33,03 29,26
1,060 6,74 5,56 1,330 33,97 30,20
1,070 7,82 6,47 1,340 34,90 31,14
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15-nji tablisanyn dowamy

1 2 3 4 5 6
1,070 7,82 6,47 1,340 34,90 31,14
1,080 8,89 7,38 1,350 35,82 32,10
1,090 9,96 8,28 1,360 36,735 33,06
1,100 11,03 9,19 1,370 37,65 34,03
1,110 12,08 10,10 1,380 38,56 35,01
1,120 13,14 11,01 1,390 39,46 36,00
1,130 14,19 11,92 1,400 40,37 36,99
1,140 15,22 12,83 1,410 41,26 37,99
1,160 17,29 14,64 1,430 43,04 40,00
1,170 18,32 15,54 1,440 43,92 41,03
1,180 19,35 16,44 1,450 44,79 42,07
1,190 20,37 17,34 1,460 45,66 43,12
1,200 21,38 18,25 1,470 46,53 44,17
1,210 22,38 19,16 1,480 47,39 45,22
1,220 23,38 20,07 190 48,25 46,27
1,230 24,37 20,98 1,500 49,10 47,33
1,240 25,36 21,90 1,510 49,95 48,38
1,250 26,34 22,82 1,520 50,80 49,44
1,260 27,32 23,73 1,530 51,64 50,50

16-njy tablisa
20°C-da ammiagyn erginlerinii dykyzlygy
we % diiziimi
Dykyzlyk NH. % Dykyzlyk NH. % Dykyzlyk NH. %
g/sm’ ’ g/sm’ ’ g/sm’ ’

1 2 3 4 5 6
0,998 0,0465 0,958 9,87 0,918 21,50
0,996 0,512 0,956 10,405 0,916 22,125
0,994 0,977 0,954 10,95 0,914 22,75
0,992 1,43 0,952 11,49 0,912 23,39
0,990 1,89 0,950 12,03 0,910 24,03
0,988 2,35 0,948 12,8 0,908 24,68
0,986 2,82 0,946 13,14 0,906 25,33
0,984 3,30 0,944 13,71 0,904 26,00

16*
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16-njy tablisanyn dowamy

1 2 3 4 5 6
0,982 3,78 0,942 14,29 0,902 26,67
0,980 4,27 0,940 14,88 0,900 27,33
0,978 4,76 0,938 15,47 0,898 28,00
0,976 5,25 0,936 16,06 0,896 28,67
0,974 5,75 0,934 16,65 0,894 29,33
0,972 6,25 0,932 17,24 0,892 30,00
0,970 6,75 0,930 17,85 0,890 30,68
0,968 7,26 0,928 18,45 0,888 31,37
0,966 7,77 0,926 19,06 0,886 32,09
0,964 8,29 0,924 19,67 0,884 32,84
0,962 8,82 0,922 20,27 0,882 33,59
0,960 9,34 0,920 20,88 0,880 34,35

17-nji tablisa
Gazlaryn dykyzlygy
0°C-da,
Mole- b?y,‘:lvlvlza 760 mm. llﬁ;l‘;‘f‘l"
Madda Formula | kulyar sm.st-de | ...
agramy dykyzly-| 4 jigri | 8OWr-
gy agramy m
1 2 3 4 5 6

Azot N, 28,6 | 0,9674 | 1,2504 | 22,520
Ammiak NH, 17,03 | 0,5971 | 0,7708 | 22,094
Asetilen CH, 26,02 | 0,8988 | 0,1791 | 22,219
Brom Br, 159,83 | 5,5249 | 7,1426 | 22,377
Suw (bug) H,0 18,02 | 0,6218 | 0,8040 | 22,488
Wodorod H, 2,016 |0,06965|0,08987 | 22,434
Uglerodyn ikili oksidi | CO, 44,00 | 1,5197 | 1,9768 | 22,258
Ikisian (CN), 52,02 | 1,7968 | 2,3229 | 22,394
Azodyn ikili oksidi N,O 44,02 | 1,5208 | 1,9777 | 2,262
Kislorod 0, 32,00 | 1,1053 | 1,4290 | 22,320
Metan CH, 16,03 | 0,5545 | 0,7168 | 22,365
Azodyn oksidi NO, 30,01 | 1,0367 | 1,3402 | 22,393
Uglerodyn oksidi CO 28,00 | 0,9673 | 1,2504 | 22,396
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17-nji tablisanyn dowamy

1 2 3 4 5 6
Propan C.H, 44,06 | 1,5204 | 2,0200 | 21,893
Propilen CH, | 4205 | 1,4527 | 1,878 | 22,391
Kiikiirtli angidrid SO, 64,06 | 2,2636 | 2,9267 | 21,889
Kiikiirtli wodorod H,S 34,08 | 2,0752 | 1,5393 | 22,140
Ftorly wodorod HF 20,01 | 0,7130 | 0,8940 | 22,382
Hlor Cl, 70,91 | 2,4494 | 3214 | 22,022
Hlorly wodorod HCI 36,47 | 12684 | 1,6395 | 22,248
Sianly wodorod HCN | 27,02 | 0,9359 | 1,2096 | 22,336
Etan C.H, 30,05 | 1,0381 | 1,3562 | 22,157
Etilen C,H, 38,03 | 0,9673 | 1,2609 | 22,259

Suwui bugunyi iistiindéki
we NaCl, KOH erginlerinin iistiindiki basysy (mm.sm.st.)

18-nji tablisa

Temperatura, "C 10 (12|14 |16 | 18 |20 (22 |24 |26 | 28 | 30
Suw 1112141618 [20[22]25]28]32
NaCl-nyfi doyan ergini 8 1910|1213 |15]|17[19]|21 |24
KOH-nyn 20% ergini 101213 ]15]|17(20(22 25|28

19-njy tablisa

20°C-da sygymy 1 litre deii bolan gapdaky
suwun agramyny kesgitlemek iicin diizedisler

Suwun agramy = (1000-)A

t,'C Ag t,'C Ag t,'C Ag
9 1,563 16 2,200 23 3,407
10 1,614 17 2,341 24 3,618
11 1,685 18 2,492 25 3,839
12 1,766 19 2,653 26 4,070
13 1,857 20 2,824 27 4,311
14 1,958 21 3,005 28 4,562
15 2,069 22 3,196 29 4,823
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Elementleriii atom massalary

20-nji tablisa

Simwol Tertip sany Eleg:le;tiﬁ agfzﬁy
1 2 3 4

Ac 89 Aktiniy [227]
Ag 47 Kiimiig 107,868
Al 13 Alyuminiy 26,9815
Am 95 Amerisiy [243]
Ar 18 Argon 39,948
As 33 Mysyak 74,9216
At 85 Astat [210]
Au 79 Altyn 196,967
B 5 Bor 10,81
Ba 56 Bariy 137,34
Be 4 Berilliy 9,0122
Bi ]3 Wismut 208,980
Bk 97 Berkliy [247]
Br 35 Brom 79,904
C 6 Uglerod 12,011
Ca 20 Kalsiy 40,08
Cd 48 Kadmiy 112,40
Ce 58 Seriy 140,12
Cf 08 Kaliforniy [251]
Cl 17 Hlor 35,453
Cm 96 Kyuriy [247]
Co 27 Kobalt 58,9332
Cr 24 Hrom 51,996
Cs 55 Seriy 132,905
Cu 29 Mis 63,546
Dy 66 Dispoziy 162,50
Er 68 Erbiy 167,26
Es 99 Eynsteyniy [254]
Eu 63 Ewropiy 151,96
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20-nji tablisanyn dowamy

2 3 4
F 9 Ftor 18,9984
Fe 26 Demir 55,847
Fm 100 Fermiy [257]
Fr 87 Fransiy [223]
Ga 31 Galliy 69,72
Gd 64 Gadoliniy 157,25
Ge 32 Germaniy 72,59
H 1 Wodorod 1,0079
He 2 Geliy 4,0026
Hf 72 Gafniy 178,49
Hg 80 Simap 200,59
Ho 67 Golmiy 164,9304
I 53 Yod 126,9045
In 49 Indiy 114,82
Ir 77 Iridiy 192,22
K 19 Kaliy 39,098
Kr 36 Kripton 83,80
Ku 104 Kurgatowiy [261]
La 57 Lantan 138,905
Li 3 Litiy 6,94
Lr 103 Lourensiy [256]
Lu 71 Lyutesiy 174,97
Md 101 Mendeleyewiy [258]
Mg 12 Magniy 24,305
Mn 25 Marganes 54,9380
Mo 42 Molibden 95,94
N 7 Azot 14,0067
Na 11 Natriy 22,98977
Nb 41 Niobiy 92,9064
Nd 60 Neodim 144,24
Ne 10 Neon 20,179
Ni 28 Nikel 58,71
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20-nji tablisanyn dowamy

2 3 4
Nb 102 Nobeliy [255]
Np 93 Neptuniy 237,0482
O 8 Kislorod 15,9994
Os 76 Osmiy 190,2
P 15 Fosfor 30,97376
Pa 91 Protattiniy 231,0359
Pb 82 Gursun 207,2
Pd 46 Palladiy 106,4
Pm 61 Prometiy [145]
Po 84 Poloniy [209]
Pr 59 Prazedim 140,907
Pt 78 Platina 195,09
Pu 94 Plutoniy [244]
Ra 88 Radiy 226,0254
Pb 37 Rubidiy 85,467
Re 75 Reniy 186,2
Rh 45 Rodiy 102,905
Rn 86 Radon [222]
Ru 44 Ruteniy 101,07
S 16 Kiikiirt 32,06
Sb 51 Siirme 121,75
Sc 21 Skandiy 44,956
Se 34 Selen 78,96
Si 14 Kremniy 28,086
Sm 62 Samariy 150,4
Sn 50 Galayy 118,69
Sr 38 Stronsiy 87,62
Ta 73 Tantal 180,948
Tb 65 Terbiy 158,9254
Tc 43 Tehnesiy 98,9062
Te 52 Tellur 127,60
Th 90 Toriy 232,038
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20-nji tablisanyn dowamy

2 3 4

Ti 22 Titan 47,90
Tl 81 Talliy 204,37
Tm 69 Tuliy 168,934
U 92 Uran 238,03
v 23 Vanadiy 50,941
W 74 Wolfram 183,84
Xe 54 Ksenon 131,30
Y 39 Itriy 88,9059
Yb 70 Iterbiy 173,04
Zn 30 Sink 65,38
Zr 40 Sirkoniy 91,22




V Bap
ATTESTASIYA fJCIN TESTLER

ANALITIKI HIMIYADAN ATTESTASIYA
TEST SORAGLARY

1. Sularyn haysysy kationlaryn I analitiki toparyna giryar:
a) A1+++;

3. Sularyn haysysy kationlaryn Il analitiki toparyna giryér:
a)Li';

b) Cr+++ ;

¢)Sr .

4. Sularyn haysysy kationlaryn IV analitiki toparyna giryar:

5. Sularyn haysysy kationlaryn V analitiki toparyna giryar:

a)Li’;

b)Ag';

¢)Al".

6. (NH,),CO, haysy analitiki toparyn kationlary ii¢in umumy ¢6kdiiriji-
dir:

a)

b) II;

¢) I

7.(NH,),S kationlaryn haysy analitiki topary {i¢in umumy ¢okdiirijidir:

a) [

b) II;

¢) I

8.NH,CI+NaOH —1 NH,+H,O+NaCl reaksiyasy bolup bilermi:

a) biler;

b) bilmez;

¢)nébelli.
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9.(NH,),CO,+CaCl, — | CaCO,+2NH,Clreaksiyasy bolup bilermi:
a) biler;

b) bilmez;

¢) nébelli.

10. K,[Hgl,] kimin reaktiwi atlandyrylyar:

a) Gugayewiii;

b) Nesslerin;

¢) Hernstin.

11. NaHC,H,O,maddasynyn ady sularyii haysysy:
a) natriy oksalaty;

b) natriy gidrotartraty;

¢)natriy gidrotetrakarbonaty.

12. BaCrO, ¢okiindisinii renki néhili:

a)ak;

b) gyzyl;

¢)sary.

13. Al(OH), ¢okiindisi haysy hasiyeti yiize ¢ykaryar:
a) esas;

b) kislota;

¢) amfoter.

14. Su duzlaryn haysysy gidrolizlesyar:

a)Na,CO;;

b)Na,SO,;

¢)NaNO,.

15.Na,S duzy gidrolizlesende haysy sreda bolyar:

a) tursy;

b) asgar;

¢) lytgemeyar.

16.NH,NO, duzy gidrolizlesende haysy sreda bolyar:
a) tursy;

b) aggar;

¢) lytgemeyar.

17.NH,Cl gidrolizlesende pH haysy baha eye bolyar:
a) pH=T7;

b) pH>7;

¢) pH<7.

18. Gidroliz derejesinii haysy formulasy dogry:

C umumy
Cgidr

a) o =
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¢) a= Cumumy -C gidr .

Buyerde C-konsentrasiya
19. Na,CO, gidrolizlesende pH haysy baha eye bolyar:
a) pH=7;
b) pH>7;
¢) pH<7.
20. Ereyjiligii kopeltmek hasyly (EKH) AgCliicin haysy yazylysy dogry:
a) EKH pgc1 = [AgT][CI ;
b) EKHpgc1 = [AgT:[Cl ]
¢) EKHagc1=[AgT] - [C1'].
21. Sumaddalaryn haysysynyn ereyjiligi ifi pesi:
a) EKHager = 107;
b) EKH (50,= 10"
-29
(;) EKHC33(PO 4)22 10 .

22. Su maddalaryn haysysynyi ereyjiligi iil gowy:

8) EKHyg =107
-7

b) EKHerso, =10

¢) EKHAgr =10 .

23. MgCl, duzunyn EKH-sy:

a) bolup biler;

b) bolup bilmez;

¢) bolaymagy miimkin.

24. Ereyjiligin formulasynyn su yazylysy Pyiaany =

—ab EKHa KtabAnb
a -b

a) dogry;
b)nddogry;
¢) bilemok.
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25. Sularyn haysy kompleks birlesme:

a) KCI-NaCl;
b)K,SO, AL(SO.,);;
¢) K [Fe(CN)].
26.K,[Zn(C,0,),] kompleks birlesmesinde koordinasion san dendir:
a)4;
b)3;
¢)2.
27. Okislenme-gaytarylma reaksiyasynyn EHG haysy formula boyunga
hasaplanylyar:
a)EHG=E,_-E,,;
b)EHG=E,,-E,.;
¢)EHG=E_+E,,.
28. Sularyn haysysy Nernstin deiilemesi:
a) E= E+RT In [okis ];
nF  [gayt ]
b) E=E% RT | [eayt |
nF [okis |~

) E=E°% % In [okis ][ gayt].
n

29. Madda okislendiriji E-nini haysysyna degisli:
a) E=0;

b) E>0;

¢) E<0.

30. E-nin haysysynda madda gaytaryjy:
a) E=0;

b) E<0;

¢) E>0.

31. Mn " haysy bolup biler:

a) okislendiriji;

b) gaytaryjy;

¢) hic haysy.

32.Fe™ gaytaryjy bolup bilermi:
a)biler;

b) bilmez;

¢) bilemok.

33. H,0,ndhili madda:

a) dinie okislendiriji;

b) dine gaytaryjy;
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¢) hem okislendiriji, hem gaytaryjy.
34. Sularynl haysysy erginlerini % konsentrasiyasyny afiladyar:

a) c%—— 100 %;

b) Cop= 2100 %;

100 %

‘M
Buyerde M-erginifl massasy, m-ondaky eredilen maddanyn massasy.
35. Sularyn haysysy erginleritimolyar konsentrasiyasyny ailadyar:

¢) Coy=

a) M = 1000
Mm -V

by M= Mm -V
m - 1000

gM=—mV
Mm - 1000

Bu yerde m-eredilen maddanyii massasy, V-erginin géwriimi, Mm-ere-
dilen maddanyn molekulyar massasy.
36. Sularyn haysysy erginleriit normal konsentrasiyasyny anladyar:

2 N = E 1000
m-M
m - 1000
py N = 11000 .
) E-V
m-V
N=-_—m-v
2 E -1000

Bu yerde m-eredilen maddanyn massasy, V-ergininn gdwriimi, E-onun
ekwiwalenti.

37. Sularyn haysy dogry:

)N, V,=N,V,;

b)N, V=NV,

ONLIN=V, V.

38. Titrin haysy formulasy dogry:

N -E

) T="1600

1000

b) T =
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N -1000
T=—"—""""—"
¢) .
Bu yerde N-ergininiii normallygy, E-onun ekwiwalenti.
39. Erginin dykyzlygynyn haysy formulasy dogry:
M |
a) d =~
_ V..
b) d = M
¢) d&=MV .

40. Fenolftaleyinin renki asgar sredada nahili bolyar:

a) renksiz;

b) gyzyl;

¢) gok.

41. Indikatoryn reniki haysy yagdayda iiytgemeli:

a) titrleménin bagynda;

b) titrleménin ahyrynda;

¢) ekwiwalent nokadynda.

42. Suwun karbonatly (wagtlayyn) talhlygyny haysy madda bilen titrldp
kesgitlap bolyar:

a) kislota;

b) asgar;

¢) tapawudy yok.

43. Erginlerin konsentrasiyasynyn diizedis koeffisiyenti (K) haysy
formula boyunca tapylyar:

N

k
a) K = &;
Nteor
b) K = Nteor .
Nprakt ’

¢) K=Nieor ‘Nprakt .

44. Erginlerin gowriiminii ulalmagy konsentrasiyany:

a) kopeldyar;

b) peseldyir;

¢) tapawudy yok.

45. Neytrallagdyrma usulynda haysy maddalaryn arasyndaky reaksiya-
lar ulanylyar:

a) kislota+duz;

b) kislotatesas;

¢) esast+duz.
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46. 0,5 n HCl erginin gdwriimi 10 esse ulaldylsa, onun konsentrasiyasy
sularyn haysy bolyar:

a)0,5n;

b) 0,005 n;

¢)0,05n.

47. Titrlemége alynyan asakdaky géwriimlerin haysynda yaliiyslyk az
bolar:

a) I ml;

b) 5ml;

¢)20ml.

48. Titrlemége alynyan géwrilimi sularyn haysy bilen alynsa, netije ta-
kyk bolar:

a)silindr bilen;

b) byuretka bilen;

¢) tapawudy yok.
peraturasy tasir edydrmi:

a) tasir etmeyér;

b) tisir edyar;

¢) tapawudy yok.

50. Erginin konsentrasiyasynyn takyklygy haysy ergin bilen barlanyl-
yar:

a) standart;

b) islendik;

¢)asgar.

51. Takyk konsentrasiyaly ergin tayyarlananda eredilyin maddanyii mas-
sasy haysy bolanda yaliys az gidyér:

a)uly bolanda;

b) ki¢ibolanda;

¢) tapawudy yok.

52. Permanganatometriya usulynda MnO, +5e+8H —Mn"+4H,0 iiyt-
gesmesi licin KMnO,-iin ekwiwalenti (E) haysy formula bilen tapylyar:

a) E=MD.
2
b) EZM_m‘
3 B
Mm
E=——-
9) 5

Bu yerde Mm-KMnO ,-iift molekulyar massasy.
53. Permanganatometriya usulynda yorite inikator ulanylyarmy:
a)ulanylyar;
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b) ulanylmayar;

¢) tapawudy yok.

54. MnO, iony okislendiriji bolup, 3 elektron kabul edende, Mn haysy
okislenme derejé eye bolyar:

a)Mn";

b)Mn";

55. Sawel kislotasyna haysy formula layyk gelyar:

a)HCO,;

b)H,C,0,;

¢)H,CO,.

56.Fe”iony gaytaryjy bolup bilermi:

a) biler;

b) bilmez;

¢)nabelli.

57.Hrom Cr ' iony gaytaryjy bolup bilermi:

a) biler;

b) bilmez;

¢) ndbelli.

58. Permanganatometriya usulynda hayal okislenyan gaytaryjylary kes-
gitlemek ii¢in, haysy titrleme ulanylyar:

a) goni titrleme;

b) yzyna titrleme;

¢) gytaklayyn titrleme.

59. Téze tayyarlanan KMnO, erginini hagan ulanyp bolyar:

a) sol bada;

b) birnige giinden sofi;

¢) tapawudy yok.

60. KMnO, okislendirijisi ig¢i erginiin sredasyna baglymy:

a) bagly;

b) bagly dil;

¢) tapawudy yok.

61. Permanganatometriya usulynda KMnO, bilen okislenmeyén madda-
lary kesgitlemek ti¢in haysy titrleme ulanylyar:

a) goni titrleme;

b) yzyna titrleme;

¢) gytaklayyn titrleme.

62. Yodometriya usulynda haysy reaksiya ulanylyar:

a)2l-2e—21;

b) [+2e—2TI;

¢),—2L

17-Sargyt 1392
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63. Yodometriyada L-nifi gaytaryjysy hokmiinde haysy madda ulanylyar:

a)Na,S,0;;

b)Na,SO,;

¢)Na,S,0,.

64. Yodometriyada indikator hokmiinde haysy madda ulanylyar:

a) zelatin;

b) krahmal;

¢) gliserin.

65. Yodometriyada Na,S,0, erginif titrini kesgitlemek ti¢in sularyii hay-
sysy ulanylyar:

a) KMnO,;

b)K,CrO,;

¢)K,Cr,0..

66. Kristal yod suwda néhili ereyar:

a) gowy ereydr;

b) azereyir;

¢) eremeyar.

67.1, kristallary KI ergininde ereyarmi:

a) gowWy ereyar;

b) az ereyir;

¢) eremeyar.

68. Yodometriyada Na,S,0,-5H,0 ii¢in sularyii haysy dogry:

a) Eng 5,0, 50,0=MNa,s,0,5H,0

b) E ~ Mna,s,0,50,0 .
) ENas,0-5H,0= 7 3

~ Mna,s,0,-5H,0

¢) Enas,0,5H,0= 3 '

Buyerde E-ekwiwalent, M-molekulyar massa.

69. Y odometriyada yzyna titrlemek usuly ulanylyarmy:

a)ulanylyar;

b)ulanylmayar;

¢)nabelli.

70. Y odometriyada indikatorynyi krahmal reiki haysy refiki beryar:

a) gyzyl;

b) sary;

¢) gok.

71. Yodometriyada yzyna titrlemek usulyny ulanmak {i¢in I, erginini né-
hili guymaly:

a) gereginden az;
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b) gereginden artyk;

¢) tapawudy yok.

72. Kompleksometriya usulynda sularyi haysy ulanylyar:

a) tiosulfat;

b) trilon B;

¢) krahmal.

73. Suionlaryn haysysynyi analizinde kompleksometriya usuly ulanylyar:
a)Ca™’;

b)Na';

¢)Li".

74. Kompleksonometriyada su indikatorlaryn haysysy ulanylyar:

a) fenolftaleyin;

b) lakmus;

¢) mureksid.

75. Kompleksonometriyada su indikatorlaryn haysysy ulanylyar:

a) hromogen gara;

b) metil melewse;

¢) fenolftalein.

76. Kompleksonometriyada Mg’ -ionyny mureksid indikatoryny ulanyp

kesgitldp bolyarmy:

17*

a) bolmayar;

b) bolyar;

¢)nébelli.

77. Trilon Breaktiwin ekwiwalentininn haysysy tapylysy dogry:
Mm

a)

by Mm_,
2
Mm

c) 3

Bu yerde Mm-molekulyar massa.

78. Suwun talhlygyny kesgitlemekde haysy titrleyji madda ulanylyar:
a)yod;

b) tiosulfat;

¢) Trilon B.

79. Suwun talhlygyny sularyn haysysy doredyar:

a)Na';

b)Mg";

¢)Fe™.
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80. Kompleksonometriya usulyna erginin pH-nyn tésiri barmy:

a) bar;

b) yok;

¢) tapawudy yok.

81. Kompleksonometriya usulyna hromogen gara indikatory ulanylan-
dasularyn haysysy titrlenyar:

a)diteMg™’;

b)dife Ca™;

¢) Mg’ we Ca’ bilelikde.

82. Suwunl talhlygy su ululyklaryi haysysynda afiladylyar:

a)ymg//l;

b) mg-ekw//;

¢) g/l

83. Agram analizinde SO, -ionyny kesgitlemek {i¢in ¢6kdiiriji hokmiin-
de sularyn haysysy ulanylyar:

a)Ca”’;

b)Mg";

¢)Ba”.

84. Agram analizinde haysy terezi ulanylyar:

a) tehniki;

b) analitiki;

¢) tapawudy yok.

85.Erginlerde CI -ionyny kesgitlemek {i¢in sularyii haysysy ulanylyar:

a) Zn’;

b) Fe™;

¢) Ag'.

86. Agram analizinde maddanyn massasyny oturdan sofi nice belgi
cenli ¢ekip almaly:

a)2 belgd;

b) 3 belgi;

¢)4belgi.

87. Agram analizinde Fe’" —yf ¢okdiirilyén formasy haysy:

a)Fe,O;;

b) Fe(OH),;

¢) FeClL..

88. Agram analizinde Fe''-y terezide ¢ekilyin formasy haysy:

a)Fe,O,;

b) Fe(OH),;

¢) FeCl..

89. Agram analizinde ¢okiindini sularyn haysysynda yokary tempera-
turada koydiirmeli:

a) guradyjy skafda;

b) eksikatorda;

¢) mufel pejinde.
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90. BaSO, ¢okiindisi kislotada ereyarmi:

a) ereyar;

b) eremeyar;

¢)nébelli.

91. Suwun gury galyndysyny haysy temperaturada guratmak arkaly kes-
gitleyérler:

a)110°C;

b)500°C;

¢)800°C.

92. Atom-absorbsiya usuly sularyii haysysyna degisli:

a) hromatografiya;

b) spektral;

¢) elektrohimiya.

93. Su elementlerin haysysyny yalynly fotometriya bilen kesgitlép bolyar:

a)Na;

b) Fe;

¢)Al

94. Erginlerin wodorod gorkezijisi haysy usul bilen 6lgenilyar:

a) spektral;

b) potensiometriya;

¢) hromatografiya.

95. Demir elementini yalynly fotometriya usuly bilen kesgitldp bolyarmy:

a) bolyar;

b) bolmayar;

¢)nébelli.

96. Natriy elementini hromatografiya usuly bilen kesgitldap bolyarmy:

a) bolyar;

b) bolmayar;

¢) tapawudy yok.

97. Tebigi gazyn diiziimini haysy usul bilen kesgitlap bolyar:

a) potensiometriya;

b) fotometriya;

¢) hromatografiya.

98. Ion-selektiw elektrodlary haysy usulda ulanyarlar:

a) hromatografiya;

b) ionometriya;

¢) fotometriya.

99. KFK-2 guraly haysy usula degisli:

a) fotokolorimetriya;

b) hromatografiya;

¢) spektral.
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