
1–masala yechimi (kvadrat tenglama bilan) 

𝐶𝐶𝐶𝐶₃𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ⇄  𝐻𝐻⁺ +  𝐴𝐴⁻ 
𝐾𝐾ₐ =  (𝑥𝑥 · 𝑥𝑥) / (0.050 −  𝑥𝑥) 

1.8 · 10⁻⁵ =  𝑥𝑥² / (0.050 −  𝑥𝑥) 
𝑥𝑥² =  1.8 · 10⁻⁵ · (0.050 −  𝑥𝑥) 
𝑥𝑥² +  1.8 · 10⁻⁵ · 𝑥𝑥 −  9.0 · 10⁻⁷ =  0 

Diskriminant: 
𝐷𝐷 =  𝑏𝑏² +  4𝑎𝑎𝑎𝑎 =  (1.8 · 10⁻⁵)² +  4 · 1 · 9.0 · 10⁻⁷ 

≈  3.24 · 10⁻¹⁰ +  3.6 · 10⁻⁶ ≈  3.600324 · 10⁻⁶ 

𝑥𝑥 =  (−𝑏𝑏 + √𝐷𝐷) / 2 
𝑥𝑥 ≈  (−1.8 · 10⁻⁵ +  0.00189745) / 2 ≈  9.396 · 10⁻⁴ 

(𝐻𝐻⁺)  =  9.40 · 10⁻⁴ 
𝑝𝑝𝑝𝑝 =  −𝑙𝑙𝑙𝑙𝑙𝑙(9.40 · 10⁻⁴)  ≈  3 −  𝑙𝑙𝑙𝑙𝑙𝑙(9.40)  ≈  3 −  0.97 =  2.03 

2–masala yechimi (tampon) 

𝑝𝑝𝑝𝑝𝑝𝑝 =  𝑝𝑝𝑝𝑝_𝑏𝑏 +  𝑙𝑙𝑙𝑙([𝑁𝑁𝑁𝑁₄⁺]/[𝑁𝑁𝑁𝑁₃]) 
𝑝𝑝𝑝𝑝_𝑏𝑏 =  −𝑙𝑙𝑙𝑙(1.8 · 10⁻⁵)  ≈  4.74 

𝑙𝑙𝑙𝑙(0.20/0.10)  =  𝑙𝑙𝑙𝑙(2)  =  0.301 

𝑝𝑝𝑝𝑝𝑝𝑝 =  4.74 +  0.301 =  5.041 
𝑝𝑝𝑝𝑝 =  14 −  5.041 =  8.96 

3–masala yechimi 

Moddalar miqdori: 
𝐶𝐶𝐶𝐶₃𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =  0.004 𝑚𝑚𝑚𝑚𝑚𝑚 
𝑂𝑂𝑂𝑂⁻ =  0.001 𝑚𝑚𝑚𝑚𝑚𝑚 

Qoldiq 𝐶𝐶𝐶𝐶₃𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =  0.003 𝑚𝑚𝑚𝑚𝑚𝑚 
𝐶𝐶𝐶𝐶₃𝐶𝐶𝐶𝐶𝐶𝐶⁻ =  0.001 𝑚𝑚𝑚𝑚𝑚𝑚 

Tampon: 
[𝐴𝐴⁻]/[𝐻𝐻𝐻𝐻]  =  0.001 / 0.003 =  0.333 

𝑝𝑝𝑝𝑝 =  𝑝𝑝𝑝𝑝ₐ +  𝑙𝑙𝑙𝑙(0.333) =  4.74 + (−0.477) =  4.26 

4–masala yechimi (anion gidrolizi) 

𝐾𝐾𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔  =  𝐾𝐾𝑤𝑤 / 𝐾𝐾ₐ =  (1.0 · 10⁻¹⁴)/(1.8 · 10⁻⁵)  =  5.56 · 10⁻¹⁰ 



(𝑂𝑂𝑂𝑂⁻)  ≈  �𝐾𝐾𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 · 0.20 ≈  �1.112 · 10−10 ≈  1.05 · 10⁻⁵ 

𝑝𝑝𝑝𝑝𝑝𝑝 ≈  5 −  𝑙𝑙𝑙𝑙(1.05)  ≈  5 −  0.02 =  4.98 
𝑝𝑝𝑝𝑝 =  14 −  4.98 =  9.02 

5–masala yechimi 

𝑁𝑁𝑁𝑁₃ =  0.010 𝑚𝑚𝑚𝑚𝑚𝑚 
𝐻𝐻𝐻𝐻𝐻𝐻 =  0.005 𝑚𝑚𝑚𝑚𝑚𝑚 

Qoldiq 𝑁𝑁𝑁𝑁₃ =  0.005 𝑚𝑚𝑚𝑚𝑚𝑚 
𝑁𝑁𝑁𝑁₄⁺ =  0.005 𝑚𝑚𝑚𝑚𝑚𝑚 

[𝑁𝑁𝑁𝑁₄⁺] / [𝑁𝑁𝑁𝑁₃]  =  1 
𝑝𝑝𝑝𝑝𝑝𝑝 =  𝑝𝑝𝑝𝑝_𝑏𝑏 =  4.74 
𝑝𝑝𝑝𝑝 =  14 −  4.74 =  9.26 

6–masala yechimi 

𝑁𝑁𝑁𝑁₄𝐶𝐶𝐶𝐶 suyultirilsa: 

(𝐻𝐻⁺)  ≈  �𝐾𝐾ₐ · 𝐶𝐶  
C 2 baravar kamayadi → (𝐻𝐻+)√2  baravar kamayadi → 𝑝𝑝𝑝𝑝 ≈  0.15 birlik oshadi. 

Oldingi 𝑝𝑝𝑝𝑝 ≈  4.98 → yangi 𝑝𝑝𝑝𝑝 ≈  5.13 

7–masala yechimi 

𝐾𝐾ₐ =  (𝐻𝐻⁺ · 𝐴𝐴⁻)/(𝐻𝐻𝐻𝐻) 

(𝐻𝐻⁺)  =  2 · 10⁻⁴ 
[𝐴𝐴⁻]  ≈  2 · 10⁻⁴ 
[𝐻𝐻𝐻𝐻]  ≈  0.050 −  0.0002 =  0.0498 

𝐾𝐾ₐ ≈  (4 · 10⁻⁸)/(0.0498)  ≈  8.03 · 10⁻⁷ 

8–masala yechimi (tampon + HCl qo‘shish) 

Boshlang‘ich mol: 
𝐻𝐻𝐻𝐻 =  0.010 𝑚𝑚𝑚𝑚𝑚𝑚 
𝐴𝐴⁻ =  0.040 𝑚𝑚𝑚𝑚𝑚𝑚 

𝐻𝐻𝐻𝐻𝐻𝐻 =  0.001 𝑚𝑚𝑚𝑚𝑚𝑚 →  𝐴𝐴⁻ →  𝐻𝐻𝐻𝐻 
Yangi: 

𝐴𝐴⁻ =  0.039 



𝐻𝐻𝐻𝐻 =  0.011 

𝑝𝑝𝑝𝑝 =  𝑝𝑝𝑝𝑝ₐ +  𝑙𝑙𝑙𝑙(𝐴𝐴⁻/𝐻𝐻𝐻𝐻) =  4.74 +  𝑙𝑙𝑙𝑙(0.039/0.011) =  4.74 +  𝑙𝑙𝑙𝑙(3.545) 
=  4.74 +  0.549 =  5.29 

9–masala yechimi (berilgan 𝑝𝑝𝑝𝑝 ga mos 𝐻𝐻𝐻𝐻𝐻𝐻 hajmi topiladi) 

Berilgan 𝑝𝑝𝑝𝑝 =  9.00 
𝑝𝑝𝑝𝑝𝑝𝑝 =  5.00 

Tampon: 
𝑝𝑝𝑝𝑝𝑝𝑝 =  𝑝𝑝𝑝𝑝_𝑏𝑏 +  𝑙𝑙𝑔𝑔([𝐵𝐵⁺]/[𝐵𝐵𝐵𝐵𝐵𝐵]) 
5.00 =  4.74 +  𝑙𝑙𝑙𝑙([𝑁𝑁𝑁𝑁₄⁺]/[𝑁𝑁𝑁𝑁₃]) 
𝑙𝑙𝑙𝑙 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 =  0.26 
[𝑁𝑁𝑁𝑁₄⁺]/[𝑁𝑁𝑁𝑁₃]  =  10^0.26 =  1.82 

Boshlang‘ich 𝑁𝑁𝐻𝐻3 =  0.20 · 𝑉𝑉𝐿𝐿 
𝑁𝑁𝑁𝑁₄⁺ = qo‘shilgan 𝐻𝐻𝐻𝐻𝐻𝐻 miqdori = 𝑛𝑛𝐻𝐻𝐻𝐻𝐻𝐻 

𝑛𝑛𝐻𝐻𝐻𝐻𝐻𝐻 / (0.20 · 𝑉𝑉 − 𝑛𝑛𝐻𝐻𝐻𝐻𝐻𝐻)  =  1.82 
𝑛𝑛𝐻𝐻𝐻𝐻𝐻𝐻  =  0.364 · 𝑉𝑉 

𝐻𝐻𝐻𝐻𝐻𝐻 0.10 𝑀𝑀 →  𝑉𝑉𝐻𝐻𝐻𝐻𝐻𝐻   =  𝑛𝑛𝐻𝐻𝐻𝐻𝐻𝐻 / 0.10 =  (0.364 · 𝑉𝑉)/0.10 =  3.64 · 𝑉𝑉 

Demak 𝑁𝑁𝑁𝑁₃ hajmi 100 ml bo‘lsa → 𝐻𝐻𝐻𝐻𝐻𝐻 ≈  364 𝑚𝑚𝑚𝑚 talab qilinadi. 

10–masala yechimi 

20% dissotsiatsiya → α = 0.20 

𝐻𝐻𝐻𝐻 ⇄  𝐻𝐻⁺ +  𝐴𝐴⁻ 

(𝐻𝐻⁺)  =  𝛼𝛼 · 𝐶𝐶₀ =  0.20 · 0.050 =  0.010 𝑀𝑀 
[𝐴𝐴⁻]  =  0.010 
[𝐻𝐻𝐻𝐻]  =  0.050 · (1 −  0.20)  =  0.040 

𝐾𝐾ₐ =  (𝐻𝐻⁺ · 𝐴𝐴⁻)/(𝐻𝐻𝐻𝐻) =  (0.010 · 0.010)/(0.040) =  1 · 10⁻⁴ / 0.040
=  2.5 · 10⁻³ 
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