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ȼɜɟɞɟɧɢɟ 

 
ɂɡɭɱɟɧɢɟ ɤɭɪɫɚ ɨɛɳɟɣ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɨɛɹɡɚɬɟɥɶɧɨ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟɦ ɭɩɪɚɠɧɟɧɢɣ ɢ ɪɟɲɟɧɢɟɦ ɡɚɞɚɱ, 
ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɪɨɱɧɨɝɨ ɭɫɜɨɟɧɢɹ, ɩɪɨɜɟɪɤɢ ɢ ɡɚɤɪɟɩɥɟɧɢɹ 
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɢɡɭɱɟɧɢɹ ɯɢɦɢɢ ɫɬɭɞɟɧɬɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɢɬɶ 
ɧɟɫɤɨɥɶɤɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɚɞɚɧɢɣ ɩɨ ɫɥɟɞɭɸɳɢɦ ɬɟɦɚɦ ɤɭɪɫɚ: 
«Ʉɥɚɫɫɵ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ» [1], «Ɂɚɤɨɧ ɷɤɜɢɜɚɥɟɧɬɨɜ», 
«ɋɩɨɫɨɛɵ ɜɵɪɚɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɪɚɫɬɜɨɪɨɜ» [2,3,4], 
«ɋɬɪɨɟɧɢɟ ɚɬɨɦɨɜ. ɏɢɦɢɱɟɫɤɚɹ ɫɜɹɡɶ» [5], «Ɋɚɫɬɜɨɪɵ 
ɷɥɟɤɬɪɨɥɢɬɨɜ» [1,5,6]. Ʉɚɠɞɚɹ ɬɟɦɚ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɨɞɢɧ ɢɥɢ 
ɧɟɫɤɨɥɶɤɨ ɪɚɡɞɟɥɨɜ ɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɤɪɚɬɤɢɦɢ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ 
ɩɨɹɫɧɟɧɢɹɦɢ ɤ ɜɵɩɨɥɧɟɧɢɸ ɡɚɞɚɧɢɣ ɫɨ ɫɫɵɥɤɚɦɢ ɧɚ 
ɥɢɬɟɪɚɬɭɪɧɵɟ ɢɫɬɨɱɧɢɤɢ.  

ɇɨɦɟɪ ɜɚɪɢɚɧɬɚ ɨɩɪɟɞɟɥɹɟɬ ɩɪɟɩɨɞɚɜɚɬɟɥɶ. Ɍɚɛɥɢɰɵ 
ɜɚɪɢɚɧɬɨɜ ɡɚɞɚɧɢɣ ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 
ɩɪɢɜɨɞɹɬɫɹ ɜ ɤɨɧɰɟ ɩɨɫɨɛɢɹ. 

ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɩɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ: 
1. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɤɫɬɨɦ ɡɚɞɚɱɢ ɡɚɩɢɫɚɬɶ ɤɪɚɬɤɨɟ ɭɫɥɨɜɢɟ. 
2. ɍɫɥɨɜɢɟ ɡɚɞɚɱɢ ɞɨɩɨɥɧɢɬɶ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ 
ɤɨɧɫɬɚɧɬɚɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɪɚɫɱɟɬɚ. 
3. ɍɤɚɡɚɬɶ ɢɫɤɨɦɭɸ ɜɟɥɢɱɢɧɭ. 
4. ɋɨɫɬɚɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɨɩɨɪɰɢɢ ɢ ɜɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ 
ɪɚɫɱɟɬɚ. 
5. ɉɨɞɫɬɚɜɢɬɶ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɪɚɫɱɟɬɧɭɸ ɮɨɪɦɭɥɭ ɢ 
ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɢɫɤɨɦɨɣ ɜɟɥɢɱɢɧɵ. 
6. Ɂɚɩɢɫɚɬɶ ɨɬɜɟɬ ɡɚɞɚɱɢ. 

Ɂɚɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɬɟɬɪɚɞɢ ɞɥɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɢɥɢ ɧɚ ɨɬɞɟɥɶɧɵɯ 
ɞɜɨɣɧɵɯ ɥɢɫɬɚɯ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 
ȿɫɥɢ ɡɚɞɚɧɢɟ ɧɟ ɡɚɱɬɟɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɞɟɥɶɧɨ ɜɵɩɨɥɧɢɬɶ ɪɚɛɨɬɭ 
ɧɚɞ ɨɲɢɛɤɚɦɢ, ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɨɝɨ ɪɚɡɞɟɥɚ, ɨɡɚɝɥɚɜɢɜ ɟɝɨ: «Ɋɚɛɨɬɚ 
ɧɚɞ ɨɲɢɛɤɚɦɢ ɤ ɪɚɡɞɟɥɭ №….» ɢ ɬɚɦ ɜɧɟɫɬɢ ɢɫɩɪɚɜɥɟɧɢɹ. 
ɂɫɩɪɚɜɥɟɧɧɨɟ ɡɚɞɚɧɢɟ ɜɧɨɜɶ ɫɞɚɟɬɫɹ ɧɚ ɩɪɨɜɟɪɤɭ. 

Ʉ ɫɞɚɱɟ ɡɚɱɟɬɨɜ ɢ ɷɤɡɚɦɟɧɨɜ ɞɨɩɭɫɤɚɸɬɫɹ ɫɬɭɞɟɧɬɵ, 
ɜɵɩɨɥɧɢɜɲɢɟ ɜɫɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɡɚɞɚɧɢɹ. 
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 1. ɄɅȺɋɋɕ ɇȿɈɊȽȺɇɂɑȿɋɄɂɏ ɋɈȿȾɂɇȿɇɂɃ 

 
ȼɫɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɱɟɬɵɪɟ ɨɫ-

ɧɨɜɧɵɯ ɤɥɚɫɫɚ: ɨɤɫɢɞɵ, ɤɢɫɥɨɬɵ, ɨɫɧɨɜɚɧɢɹ, ɫɨɥɢ ɢ ɝɢɞɪɢɞɵ. 
Ɉɤɫɢɞɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɫɥɨɠɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɫɨɫɬɨɹɳɢɟ ɢɡ 

ɞɜɭɯ ɷɥɟɦɟɧɬɨɜ, ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɤɢɫɥɨɪɨɞ. Ɉɤɫɢɞɵ 
ɛɵɜɚɸɬ ɨɫɧɨɜɧɵɟ, ɬɨ ɟɫɬɶ ɨɛɪɚɡɨɜɚɧɧɵɟ ɬɢɩɢɱɧɵɦɢ ɦɟɬɚɥɥɚɦɢ 

(Na2O, CaO, CuO, FeO),  ɤɢɫɥɨɬɧɵɟ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɧɟɦɟɬɚɥɥɚɦɢ 
(SO3, N2O5, CO2), ɚɦɮɨɬɟɪɧɵɟ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɚɦɮɨɬɟɪɧɵɦɢ 
ɦɟɬɚɥɥɨɦ ɫɨ ɫɬɟɩɟɧɶɸ ɨɤɢɫɥɟɧɢɹ 2÷4 (ZnO, Al2O3, SnO2) ɢ 
ɧɟɨɛɪɚɡɭɸɳɟ ɫɨɥɢ (ɋɈ, N2O, NO). Ʉɢɫɥɨɬɧɵɦ ɨɤɫɢɞɚɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ - ɤɢɫɥɨɬɵ, ɫɥɨɠɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɜ ɜɨɞɧɨɦ 
ɪɚɫɬɜɨɪɟ ɞɢɫɫɨɰɢɢɪɭɸɳɢɟ ɧɚ ɤɚɬɢɨɧɵ ɜɨɞɨɪɨɞɚ ɢ ɚɧɢɨɧɵ 
ɤɢɫɥɨɬɧɨɝɨ ɨɫɬɚɬɤɚ: ɇ2SɈ4 ĺ 2ɇ+ + SɈ4

2–; ɇɋl ĺ H+ + Cl–.  
Ʉɢɫɥɨɬɵ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ ɨɫɧɨɜɧɨɫɬɢ  ɧɚ ɨɞɧɨ-, ɞɜɭɯ-, 
ɬɪɟɯ- ɢ ɬ.ɞ., ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɤɢɫɥɨɪɨɞɚ: ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɟ ɢ 
ɛɟɫɤɢɫɥɨɪɨɞɧɵɟ (ɇ3ɊɈ4, H2S), ɩɨ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɞɢɫɫɨɰɢɚɰɢɢ: 
ɫɢɥɶɧɵɟ ɷɥɟɤɬɪɨɥɢɬɵ ɢ ɫɥɚɛɵɟ ɷɥɟɤɬɪɨɥɢɬɵ. Ʉ ɫɢɥɶɧɵɦ ɨɬɧɨɫɹɬ 
ɬɚɤɢɟ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɤɨɧɫɬɚɧɬɭ ɞɢɫɫɨɰɢɚɰɢɢ ɛɨɥɶɲɟ 10-2 
(Пɪɢɥɨɠɟɧɢɟ 3). ɉɪɢɱɟɦ ɫɢɥɶɧɵɟ ɞɢɫɫɨɰɢɢɪɭɸɬ ɜ ɨɞɧɭ ɫɬɭɩɟɧɶ ɢ 
ɧɟɨɛɪɚɬɢɦɨ: ɇ2S2Ɉ7 ĺ 2ɇ+ + S2Ɉ7

2–, ɫɥɚɛɵɟ – ɫɬɭɩɟɧɱɚɬɨ ɢ 
ɨɛɪɚɬɢɦɨ: H3PO4 ļ H+ +  H2PO4

– ļ H+ + HPO4
2– ļ H+ + PO4

3–. 
Ɉɫɧɨɜɧɵɦ ɨɤɫɢɞɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɫɧɨɜɚɧɢɹ, ɫɥɨɠɧɵɟ 

ɫɨɟɞɢɧɟɧɢɹ, ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɞɢɫɫɨɰɢɢɪɭɸɳɢɟ ɧɚ ɤɚɬɢɨɧɵ 
ɦɟɬɚɥɥɚ ɢ Ɉɇ–: ɄɈɇĺɄ+ + Ɉɇ–; ɋɚ(Ɉɇ)2 ĺ ɋɚ2+ + 2Ɉɇ–. 
Ɉɫɧɨɜɚɧɢɹ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ ɤɢɫɥɨɬɧɨɫɬɢ ɧɚ ɨɞɧɨ-, ɞɜɭɯ-, 
ɬɪɟɯ- ɢ ɬ.ɞ., ɩɨ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɞɢɫɫɨɰɢɚɰɢɢ: ɫɢɥɶɧɵɟ ɷɥɟɤɬɪɨɥɢɬɵ 
ɢ ɫɥɚɛɵɟ ɷɥɟɤɬɪɨɥɢɬɵ. ɉɪɢɱɟɦ ɫɢɥɶɧɵɟ, ɬɚɤɠɟ ɤɚɤ ɢ ɤɢɫɥɨɬɵ, 
ɞɢɫɫɨɰɢɢɪɭɸɬ ɜ ɨɞɧɭ ɫɬɭɩɟɧɶ ɢ ɧɟɨɛɪɚɬɢɦɨ: ȼɚ(Ɉɇ)2 ĺ 2Ɉɇ– + 
ȼɚ2+, ɚ ɫɥɚɛɵɟ – ɫɬɭɩɟɧɱɚɬɨ ɢ ɨɛɪɚɬɢɦɨ: ɋu(Ɉɇ)2 ļ ɋuOH+ + OH– 
ļ ɋu2+ + OH–. 

Ⱥɦɮɨɬɟɪɧɵɦ ɨɤɫɢɞɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɚɦɮɨɬɟɪɧɵɟ 
ɝɢɞɪɨɤɫɢɞɵ. ȼɫɟ ɚɦɮɨɬɟɪɧɵɟ ɨɫɧɨɜɚɧɢɹ – ɫɥɚɛɵɟ ɷɥɟɤɬɪɨɥɢɬɵ ɢ 
ɞɢɫɫɨɰɢɢɪɭɸɬ ɨɛɪɚɬɢɦɨ ɢ ɫɬɭɩɟɧɱɚɬɨ. Ⱦɥɹ ɚɦɮɨɬɟɪɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭ ɤɢɫɥɨɬɧɵɦɢ ɢ 
ɨɫɧɨɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɚɪɬɧɟɪɚ ɩɨ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ:  Al2O3 + 6ɇɋl ĺ 2Alɋl3 + 3H2O 
ɥɢɛɨ Al2O3+ 2ɄɈɇ ĺ 2Ʉ[Al(OH)4] + ɇ2Ɉ, ɩɨɫɤɨɥɶɤɭ ɧɚɛɥɸɞɚɟɬɫɹ 
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ɪɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭ ɤɢɫɥɨɬɧɨɣ ɢ ɨɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɝɢɞɪɨɤɫɢɞɚ 
ɚɥɸɦɢɧɢɹ: ɇAlO2ļ Al(Oɇ)3.  

Ɋɟɚɤɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɤɢɫɥɨɬɨɣ ɢ ɨɫɧɨɜɚɧɢɟɦ ɧɚ-
ɡɵɜɚɸɬɫɹ ɪɟɚɤɰɢɹɦɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ 
ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɫɨɥɢ ɢ ɜɨɞɵ.  

ɋɨɥɢ - ɫɥɨɠɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɞɢɫɫɨɰɢɢ-
ɪɭɸɳɢɟ ɧɚ ɤɚɬɢɨɧɵ ɦɟɬɚɥɥɚ ɢ ɚɧɢɨɧɵ ɤɢɫɥɨɬɧɨɝɨ ɨɫɬɚɬɤɚ. ɉɨ-
ɫɤɨɥɶɤɭ ɜɫɟ ɫɨɥɢ ɹɜɥɹɸɬɫɹ ɫɢɥɶɧɵɦɢ ɷɥɟɤɬɪɨɥɢɬɚɦɢ, ɨɧɢ ɞɢɫɫɨ-
ɰɢɢɪɭɸɬ ɧɟɨɛɪɚɬɢɦɨ ɢ ɜ ɨɞɧɭ ɫɬɭɩɟɧɶ: Alɋl3 ĺ Al3+ +  3ɋl– . ȿɫɥɢ 
ɜ ɪɟɚɤɰɢɢ ɭɱɚɫɬɜɭɸɬ ɜɟɳɟɫɬɜɚ ɜ ɷɤɜɢɦɨɥɹɪɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ, ɬɨ 
ɨɛɪɚɡɭɸɬɫɹ ɫɪɟɞɧɢɟ ɫɨɥɢ. ɉɪɢ ɢɡɛɵɬɤɟ ɨɞɧɨɝɨ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ 
(ɤɢɫɥɨɬɵ ɢɥɢ ɨɫɧɨɜɚɧɢɹ) ɦɨɝɭɬ ɨɛɪɚɡɨɜɚɬɶɫɹ ɤɢɫɥɵɟ ɢɥɢ 
ɨɫɧɨɜɧɵɟ ɫɨɥɢ. Кɢɫɥɵɟ ɫɨɥɢ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ 
ɨɫɧɨɜɚɧɢɹ ɢ ɫɨɞɟɪɠɚɬ ɧɟɡɚɦɟɳɟɧɧɵɟ ɢɨɧɵ ɇ+. Ɉɫɧɨɜɧɵɟ ɫɨɥɢ 
ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɤɢɫɥɨɬɵ ɢ ɫɨɞɟɪɠɚɬ ɧɟɡɚɦɟɳɟɧɧɵɟ 
Ɉɇ– ɝɪɭɩɩɵ. ɋɭɳɟɫɬɜɭɸɬ ɞɜɚ ɜɢɞɚ ɧɨɦɟɧɤɥɚɬɭɪɵ ɞɥɹ ɧɚɡɜɚɧɢɣ 
ɨɬɞɟɥɶɧɵɯ ɤɥɚɫɫɨɜ ɫɨɟɞɢɧɟɧɢɣ: ɬɪɚɞɢɰɢɨɧɧɚɹ ɞɥɹ ɨɛɵɱɧɵɯ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɤɢɫɥɨɬ, ɬɚɤɢɯ ɤɚɤ: ɫɟɪɧɚɹ, ɫɨɥɹɧɚɹ, ɚɡɨɬɧɚɹ ɢ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɚɹ ɞɥɹ ɦɟɧɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ, ɫɨɞɟɪɠɚɳɢɯ 
ɤɢɫɥɨɬɨɨɛɪɚɡɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɫ ɩɟɪɟɦɟɧɧɨɣ ɫɬɟɩɟɧɶɸ 
ɨɤɢɫɥɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɬɟɬɪɚɨɤɫɨɯɥɨɪɚɬ (VII) ɜɨɞɨɪɨɞɚ ɢɥɢ 
ɯɥɨɪɧɚɹ, ɝɟɩɬɚɨɤɫɨɬɟɬɪɚɛɨɪɚɬ (III) ɜɨɞɨɪɨɞɚ ɢɥɢ ɞɢɫɟɪɧɚɹ ɢ ɬ.ɩ. 
(cɦ. Пɪɢɥɨɠɟɧɢɟ 1).  

ȼ ɧɚɡɜɚɧɢɹɯ ɨɫɧɨɜɚɧɢɣ ɩɪɟɢɦɭɳɟɫɬɜɨ ɨɬɞɚɟɬɫɹ ɱɚɳɟ ɜɫɟɝɨ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɦ ɧɚɡɜɚɧɢɹɦ (ɝɢɞɪɨɤɫɢɞ ɠɟɥɟɡɚ (II), ɝɢɞɪɨɤɫɢɞ 
ɧɚɬɪɢɹ ɢ ɬ. ɞ). 

ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɟ  ɧɚɡɜɚɧɢɹ ɜ ɧɚɡɜɚɧɢɹɯ ɨɤɫɢɞɨɜ 
ɩɪɢɦɟɧɹɸɬɫɹ ɱɚɳɟ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɞɢɦɟɪɨɜ, ɬɚɤɢɯ ɤɚɤ Ɋ4Ɉ10 – 
ɞɟɤɚɨɤɫɢɞɬɟɬɪɚɮɨɫɮɨɪɚ, ɬɪɚɞɢɰɢɨɧɧɵɟ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɨɤɫɢɞɨɜ Ɋ2Ɉ5 – ɨɤɫɢɞ ɮɨɫɮɨɪɚ (V). 

Ⱦɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɫɨɥɟɣ ɬɪɚɞɢɰɢɨɧɧɵɯ ɤɢɫɥɨɬ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɬɪɚɞɢɰɢɨɧɧɵɟ ɧɚɡɜɚɧɢɹ, ɞɥɹ ɦɚɥɨɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ – 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ (ɝɢɞɪɨɤɚɪɛɨɧɚɬ ɤɚɥɢɹ – ɄɇɋɈ3,  
ɩɟɪɨɤɫɨɞɢɫɭɥɶɮɚɬ (VI) ɤɚɥɢɹ – Ʉ2S2Ɉ6(Ɉ2), ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɬ. 
ɞ.). Ȼɨɥɟɟ ɞɟɬɚɥɶɧɨ ɧɨɦɟɧɤɥɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
ɪɚɫɫɦɨɬɪɟɧɚ ɜ ɭɱɟɛɧɢɤɟ ɋɬɟɩɢɧɚ Ȼ.Ⱦ. ɢ ɐɜɟɬɤɨɜɚ Ⱥ.Ⱥ. [1]. 

Ƚɪɚɮɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɫɨɥɟɣ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɧɟ 
ɨɬɜɟɱɚɸɬ ɧɚɫɬɨɹɳɟɣ ɮɨɪɦɟ ɦɨɥɟɤɭɥɵ, ɨɞɧɚɤɨ ɭɦɟɧɢɟ ɢɯ 
ɫɨɫɬɚɜɥɹɬɶ ɩɨɦɨɝɚɟɬ ɥɭɱɲɟ ɩɨɧɹɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
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ɫɨɟɞɢɧɟɧɢɹ ɚɬɨɦɨɜ ɜ ɦɨɥɟɤɭɥɟ, ɭɫɬɚɧɨɜɢɬɶ ɱɢɫɥɨ ɫɜɹɡɟɣ ɞɚɧɧɨɝɨ 
ɚɬɨɦɚ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɤɪɚɬɧɨɫɬɶ ɷɬɢɯ ɫɜɹɡɟɣ  (ɨɞɢɧɚɪɧɵɟ, 
ɞɜɨɣɧɵɟ ɢɥɢ ɬɪɨɣɧɵɟ).  ɉɨɥɭɱɟɧɧɵɣ ɧɚɜɵɤ ɩɨɦɨɠɟɬ ɜ  
ɞɚɥɶɧɟɣɲɟɦ  ɧɚɭɱɢɬɶɫɹ  ɩɪɚɜɢɥɶɧɨ ɫɬɪɨɢɬɶ  ɮɨɪɦɭɥɵ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɦɨɥɟɤɭɥ. 

ɋɭɬɶ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ ɮɨɪɦɭɥ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 
ɱɬɨ, ɜɨ-ɩɟɪɜɵɯ, ɱɢɫɥɨ ɫɜɹɡɟɣ ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɦɨɥɟɤɭɥɟ ɜ 
ɬɨɱɧɨɫɬɢ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɟɝɨ ɜɚɥɟɧɬɧɨɫɬɢ. ȼɨ-ɜɬɨɪɵɯ, 
ɨɞɢɧ ɷɥɟɦɟɧɬ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɨɦ ɢɥɢ ɫ ɜɨɞɨɪɨɞɨɦ 
(ɜ ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɦɨɥɟɤɭɥɚɯ) ɱɟɪɟɡ  ɤɢɫɥɨɪɨɞ. ȼ-ɬɪɟɬɶɢɯ, 
ɤɢɫɥɨɪɨɞ ɜ ɦɨɥɟɤɭɥɚɯ ɜɫɟɝɞɚ ɞɜɭɯɜɚɥɟɧɬɟɧ, ɚ ɜɨɞɨɪɨɞ 
ɨɞɧɨɜɚɥɟɧɬɟɧ. ȼ-ɱɟɬɜɟɪɬɵɯ, ɜ ɦɨɥɟɤɭɥɚɯ ɪɹɞɨɦ ɦɨɝɭɬ ɫɬɨɹɬɶ 
ɦɚɤɫɢɦɭɦ ɞɜɚ ɤɢɫɥɨɪɨɞɚ, ɩɪɢɱɟɦ ɬɚɤɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɯɚɪɚɤɬɟɪɧɚ ɬɨɥɶɤɨ ɞɥɹ ɫɨɟɞɢɧɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɩɟɪɨɤɫɢɞɧɭɸ 
ɝɪɭɩɩɢɪɨɜɤɭ - Ɉ - Ɉ -. 
ɉɊɂɆȿɊ 1: 
ɇ2SɈ4                                         ɋɚ(Ɉɇ)2                               ɋɚSɈ4 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɭɥɵ ɫɨɥɢ ɛɨɥɟɟ ɫɥɨɠɧɨɝɨ 
ɫɬɪɨɟɧɢɹ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɫɥɟɞɭɸɳɢɣ ɩɪɢɟɦ. 
1. ɋɨɫɬɚɜɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɢ ɪɚɫɫɬɚɜɥɹɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɵ. 
2. Ⱦɚɧɧɨɟ ɭɪɚɜɧɟɧɢɟ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɟ, ɩɪɢɱɟɦ 
ɤɨɥɢɱɟɫɬɜɨ ɦɨɥɟɤɭɥ ɢɡɨɛɪɚɠɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɪɚɜɧɟɧɢɟɦ. 
3. ɍɞɚɥɹɟɬɫɹ ɧɭɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɥɟɤɭɥ ɜɨɞɵ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɪɚɜɧɟɧɢɟɦ). 
4. Ɉɫɬɚɜɲɢɟɫɹ ɩɨɫɥɟ ɭɞɚɥɟɧɢɹ ɜɨɞɵ ɫɜɹɡɢ ɫɨɟɞɢɧɹɸɬɫɹ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɨɥɢ. 
ɉɊɂɆȿɊ 2:                   2ȺI(Ɉɇ)3 + 3ɇ2SɈ4  ȺI2(SɈ4)3 + 6ɇ2Ɉ 
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Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɥɸɛɵɟ ɨɫɧɨɜɧɵɟ ɢ 
ɤɢɫɥɵɟ ɫɨɥɢ. 

ɋɨɥɢ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɤɚɤ ɩɪɢ ɪɟɚɤɰɢɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ, ɬɚɤ ɢ 
ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɤɢɫɥɨɬɧɵɯ ɢ ɨɫɧɨɜɧɵɯ ɨɤɫɢɞɨɜ. Ʉɚɠɞɨɦɭ 
ɨɫɧɨɜɧɨɦɭ ɨɤɫɢɞɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɫɧɨɜɚɧɢɟ. Ʉɚɠɞɨɦɭ 
ɤɢɫɥɨɬɧɨɦɭ ɨɤɫɢɞɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɢɫɥɨɬɚ. Ⱥɦɮɨɬɟɪɧɨɦɭ ɨɤɫɢɞɭ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɢ ɤɢɫɥɨɬɚ, ɢ ɨɫɧɨɜɚɧɢɟ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɜɨɞɨɣ 
ɜɫɬɭɩɚɸɬ ɜ ɪɟɚɤɰɢɸ ɬɨɥɶɤɨ ɪɚɫɬɜɨɪɢɦɵɟ ɨɤɫɢɞɵ, ɩɪɢ ɷɬɨɦ ɦɨɠɟɬ 
ɨɛɪɚɡɨɜɚɬɶɫɹ ɤɢɫɥɨɬɚ ɢɥɢ ɨɫɧɨɜɚɧɢɟ. Ɉɩɪɟɞɟɥɢɬɶ  ɷɦɩɢɪɢɱɟɫɤɭɸ 
ɮɨɪɦɭɥɭ ɤɢɫɥɨɬɵ ɩɨ ɟɟ ɨɤɫɢɞɭ ɦɨɠɧɨ, ɩɪɢɛɚɜɢɜ ɜɨɞɭ ɤ ɞɚɧɧɨɣ 
ɦɨɥɟɤɭɥɟ ɨɤɫɢɞɚ, «ɜ ɫɬɨɥɛɢɤ». 
 

ɉɊɂɆȿɊ 3:             Cr2Ɉ3 

                                     +  ɇ2 
     Ɉ 

                              -------------------- 

                                               ɇ2Cr2Ɉ4  ɇCrɈ2 – хɪоɦиɫɬая ɤиɫɥоɬа.  
ɉɪɢɱɟɦ, ɫɨɤɪɚɳɚɬɶ ɢɧɞɟɤɫɵ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɜ 

ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɦɨɥɟɤɭɥɚɯ. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɥɭɱɢɬɶ ɮɨɪɦɭɥɭ ɨɤɫɢɞɚ ɩɨ ɢɡɜɟɫɬɧɨɣ 

ɮɨɪɦɭɥɟ ɤɢɫɥɨɬɵ ɦɨɠɧɨ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ, ɨɩɪɟɞɟɥɢɜ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ ɚɬɨɦɨɜ ɜ ɦɨɥɟɤɭɥɟ. ɉɪɢ ɷɬɨɦ 
ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɜɨɞɨɪɨɞ ɢɦɟɟɬ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɫɬɟɩɟɧɶ 
ɨɤɢɫɥɟɧɢɹ +1, ɚ ɤɢɫɥɨɪɨɞ –2. Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɦɦɚ ɫɬɟɩɟɧɟɣ 
ɨɤɢɫɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜ ɦɨɥɟɤɭɥɟ ɜɫɟɝɞɚ ɪɚɜɧɚ 0. 
 

ɉɊɂɆȿɊ 4: 
ȿɫɥɢ ɬɪɟɛɭɟɬɫɹ ɫɨɫɬɚɜɢɬɶ ɮɨɪɦɭɥɭ ɨɤɫɢɞɚ ɯɪɨɦɚ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɞɢɯɪɨɦɨɜɨɣ ɤɢɫɥɨɬɟ – ɇ2Cr2Ɉ7, ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ  
ɨɩɪɟɞɟɥɢɬɶ ɫɬɟɩɟɧɶ ɨɤɢɫɥɟɧɢɹ ɢɨɧɚ ɯɪɨɦɚ. Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ 
ɩɪɨɫɬɟɣɲɟɟ ɭɪɚɜɧɟɧɢɟ, ɝɞɟ ɯ – ɫɬɟɩɟɧɶ ɨɤɢɫɥɟɧɢɹ ɯɪɨɦɚ: ɇ2

+
 Cr2

ɯ
 Ɉ7

–2 
ɢɥɢ 2(+1) + 2ɯ + 7(–2) = 0. Ɋɟɲɚɹ ɟɝɨ, ɨɩɪɟɞɟɥɢɦ, ɱɬɨ ɯ = +6. Ɍɚɤɢɦ 
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ɨɛɪɚɡɨɦ, ɩɨɫɤɨɥɶɤɭ ɦɨɥɟɤɭɥɚ ɨɤɫɢɞɚ ɯɪɨɦɚ Crɯ
+6 Ɉɭ

–2 ɞɨɥɠɧɚ ɛɵɬɶ 
ɧɟɣɬɪɚɥɶɧɚ, ɱɢɫɥɨ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɡɚɪɹɞɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ ɱɢɫɥɭ 
ɨɬɪɢɰɚɬɟɥɶɧɵɯ, ɬɨ ɟɫɬɶ 6ɯ = 2ɭ. ɇɚɢɦɟɧɶɲɟɟ ɨɛɳɟɟ ɤɪɚɬɧɨɟ ɪɚɜɧɨ 6, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 6 ·1 = 2 · 3, ɨɬɤɭɞɚ ɮɨɪɦɭɥɚ ɢɦɟɟɬ ɜɢɞ Cr2

+6 Ɉ6
–2  ɢɥɢ 

CrɈ3. 
  

 
 Ɂɚɞɚɧɢɹ ɤ ɪɚɡɞɟɥɭ 1 

ɋɨɫɬɚɜɢɬɶ ɪɟɚɤɰɢɢ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɫɨɥɟɣ. ɉɨɥɭɱɟɧɧɵɟ ɫɨɥɢ ɧɚɡɜɚɬɶ. 
ɇɚɩɢɫɚɬɶ ɢɯ ɝɪɚɮɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ: 

 

1. ɋɟɪɧɢɫɬɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɯɪɨɦɚ (III). 
2. ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɦɚɝɧɢɹ. 
3. ɋɟɥɟɧɨɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɚɥɸɦɢɧɢɹ. 
4. ɏɪɨɦɨɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɠɟɥɟɡɚ (III). 
5. ɍɝɨɥɶɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɧɚɬɪɢɹ. 
6. Ɉɪɬɨɮɨɫɮɨɪɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɤɚɥɢɹ. 
7. Ⱦɢɮɨɫɮɨɪɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɰɟɡɢɹ. 
8. Ɇɚɪɝɚɧɰɨɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɧɢɤɟɥɹ (III). 
9. Ⱥɡɨɬɢɫɬɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɜɢɫɦɭɬɚ (III). 
10. Ⱥɡɨɬɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɠɟɥɟɡɚ (III). 
11. ɋɟɪɨɜɨɞɨɪɨɞɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɦɚɝɧɢɹ. 
12. ɏɥɨɪɨɜɨɞɨɪɨɞɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɨɥɨɜɚ (IV). 
13. ɏɥɨɪɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɠɟɥɟɡɚ (III). 
14. Ɉɪɬɨɦɵɲɶɹɤɨɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɤɚɥɢɹ. 
15. ɋɟɪɨɜɨɞɨɪɨɞɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɛɚɪɢɹ. 
16. Ɇɟɬɚɤɪɟɦɧɢɟɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɫɬɪɨɧɰɢɹ. 
17. ɏɥɨɪɧɨɜɚɬɢɫɬɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɯɪɨɦɚ. 
18. Ɉɪɬɨɤɪɟɦɧɟɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɤɚɥɢɹ. 
19. Ⱦɢɫɟɪɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɤɚɞɦɢɹ (II). 
20. Ⱦɢɯɪɨɦɨɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɜɢɫɦɭɬɚ (III). 
21. Ɉɥɨɜɹɧɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɫɬɪɨɧɰɢɹ. 
22. Ɇɚɪɝɚɧɰɨɜɢɫɬɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɠɟɥɟɡɚ (II). 
23. Ȼɨɪɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɛɚɪɢɹ. 
24. Ɇɟɬɚɮɨɫɮɨɪɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɧɢɤɟɥɹ (III). 
25. ɏɥɨɪɧɨɜɚɬɢɫɬɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɚɥɸɦɢɧɢɹ. 
26. Ⱦɢɮɨɫɮɨɪɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɤɨɛɚɥɶɬɚ (III). 
27. Ɉɪɬɨɫɭɪɶɦɹɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɛɚɪɢɹ. 
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28. Ɇɚɪɝɚɧɰɨɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɜɢɫɦɭɬɚ (III). 
29. ɏɥɨɪɧɚɹ ɤɢɫɥɨɬɚ  + ɝɢɞɪɨɤɫɢɞ ɧɢɤɟɥɹ (III). 
30. Ⱥɡɨɬɢɫɬɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɠɟɥɟɡɚ (II). 
31. ɋɟɪɨɜɨɞɨɪɨɞɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɛɟɪɢɥɥɢɹ. 
32. ɏɥɨɪɨɜɨɞɨɪɨɞɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɨɥɨɜɚ (IV). 
33. Ⱥɡɨɬɢɫɬɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɯɪɨɦɚ (III). 
34. Ɉɪɬɨɦɵɲɶɹɤɨɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɚɦɦɨɧɢɹ. 
35. ɋɟɥɟɧɨɜɨɞɨɪɨɞɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɛɚɪɢɹ. 
36. Ɉɪɬɨɤɪɟɦɧɟɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɫɬɪɨɧɰɢɹ. 
37. ɉɟɪɨɤɫɨɞɢɫɟɪɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɤɚɞɦɢɹ (II). 
38. ɏɪɨɦɨɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɜɢɫɦɭɬɚ (III). 
39. ɋɜɢɧɰɨɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɫɬɪɨɧɰɢɹ. 
40. Ƀɨɞɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɠɟɥɟɡɚ (II). 
41. Ɉɪɬɨɫɭɪɶɦɹɧɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɜɢɫɦɭɬɚ (III). 
42. Ɇɚɪɝɚɧɰɨɜɚɹ ɤɢɫɥɨɬɚ + ɝɢɞɪɨɤɫɢɞ ɛɚɪɢɹ. 

 

ɇɚɩɢɫɚɬɶ ɷɦɩɢɪɢɱɟɫɤɢɟ ɢ ɝɪɚɮɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɭɤɚɡɚɧɧɵɯ ɫɨɥɟɣ. 
ɉɪɟɞɫɬɚɜɢɬɶ ɷɬɢ ɫɨɥɢ ɤɚɤ ɩɪɨɞɭɤɬɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ:  
ɚ) ɨɫɧɨɜɧɨɝɨ ɢ ɤɢɫɥɨɬɧɨɝɨ ɨɤɫɢɞɨɜ; ɛ) ɤɢɫɥɨɬɵ ɢ ɨɫɧɨɜɚɧɢɹ. 

43. Ɇɟɬɚɮɨɫɮɚɬ ɚɥɸɦɢɧɢɹ, ɧɢɬɪɢɬ ɧɚɬɪɢɹ. 
44. ɉɟɪɯɥɨɪɚɬ ɧɢɤɟɥɹ (III), ɫɟɥɟɧɚɬ ɤɚɥɢɹ.  
45. Ⱦɢɯɪɨɦɚɬ ɰɟɡɢɹ, ɨɪɬɨɛɨɪɚɬ ɚɥɸɦɢɧɢɹ. 
46. Ȼɪɨɦɚɬ ɤɚɥɶɰɢɹ, ɨɪɬɨɫɢɥɢɤɚɬ ɛɟɪɢɥɥɢɹ. 
47. Ʉɚɪɛɨɧɚɬ ɚɥɸɦɢɧɢɹ, ɨɪɬɨɮɨɫɮɚɬ ɪɭɛɢɞɢɹ. 
48. Ⱥɧɬɢɦɨɧɚɬ ɤɚɥɶɰɢɹ, ɯɥɨɪɚɬ ɜɢɫɦɭɬɚ (III). 
49. ɇɢɬɪɢɬ ɠɟɥɟɡɚ (III), ɩɟɪɦɚɧɝɚɧɚɬ ɦɚɝɧɢɹ. 
50. Ⱦɢɫɭɥɶɮɚɬ ɫɬɪɨɧɰɢɹ, ɬɟɬɪɚɛɨɪɚɬ ɧɚɬɪɢɹ. 
51. Ɇɟɬɚɚɥɸɦɢɧɚɬ ɤɚɥɢɹ, ɫɭɥɶɮɢɬ ɤɚɥɶɰɢɹ. 
52. Ƚɢɩɨɢɨɞɢɬ ɚɥɸɦɢɧɢɹ, ɩɟɪɦɚɧɝɚɧɚɬ ɤɚɥɢɹ. 
53. ɏɥɨɪɚɬ ɧɚɬɪɢɹ, ɧɢɬɪɢɬ ɦɟɞɢ (II). 
54. Ɉɪɬɨɚɪɫɟɧɚɬ ɧɚɬɪɢɹ, ɦɟɬɚɫɢɥɢɤɚɬ ɚɥɸɦɢɧɢɹ. 
55. Ɇɟɬɚɛɨɪɚɬ ɧɚɬɪɢɹ, ɫɭɥɶɮɚɬ ɧɢɤɟɥɹ (III). 
56. ɏɪɨɦɢɬ ɰɟɡɢɹ, ɝɢɩɨɯɥɨɪɢɬ ɤɚɥɶɰɢɹ. 
57. Ɇɚɧɝɚɧɚɬ ɪɭɛɢɞɢɹ, ɞɢɮɨɫɮɚɬ ɚɥɸɦɢɧɢɹ. 
58. ɋɬɚɧɧɚɬ ɛɚɪɢɹ, ɫɭɥɶɮɢɬ ɯɪɨɦɚ (III). 
59. Ɍɟɬɪɚɛɨɪɚɬ ɤɚɥɢɹ, ɯɥɨɪɢɬ ɦɚɝɧɢɹ. 
60. Ɉɪɬɨɚɪɫɟɧɢɬ ɤɚɥɶɰɢɹ, ɩɟɪɯɥɨɪɚɬ ɪɭɛɢɞɢɹ. 
61. ɏɪɨɦɚɬ ɫɟɪɟɛɪɚ, ɨɪɬɨɚɪɫɟɧɚɬ ɤɚɥɢɹ. 
62. Ɇɟɬɚɮɨɫɮɚɬ ɠɟɥɟɡɚ (III), ɞɢɯɪɨɦɚɬ ɤɚɥɢɹ. 
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63. Ɇɟɬɚɚɥɸɦɢɧɚɬ ɛɚɪɢɹ, ɨɪɬɨɮɨɫɮɚɬ ɤɚɥɶɰɢɹ. 
64. ɏɥɨɪɚɬ ɤɚɥɢɹ, ɩɟɪɦɚɧɝɚɧɚɬ ɫɜɢɧɰɚ (II). 
65. ɋɭɥɶɮɚɬ ɠɟɥɟɡɚ (III), ɩɟɪɯɥɨɪɚɬ ɫɬɪɨɧɰɢɹ. 
66. ɇɢɬɪɢɬ ɚɥɸɦɢɧɢɹ, ɫɭɥɶɮɚɬ ɤɚɞɦɢɹ. 
67. Ƚɢɩɨɛɪɨɦɢɬ ɠɟɥɟɡɚ (III), ɫɭɥɶɮɢɬ ɛɚɪɢɹ. 
68. Ɇɟɬɚɛɨɪɚɬ ɤɚɥɢɹ, ɞɢɫɭɥɶɮɚɬ ɤɚɥɶɰɢɹ. 
69. Ⱥɪɫɟɧɚɬ ɧɚɬɪɢɹ, ɛɪɨɦɚɬ ɤɚɥɶɰɢɹ. 
70. Ȼɪɨɦɚɬ ɤɚɥɶɰɢɹ, ɨɪɬɨɛɨɪɚɬ ɚɥɸɦɢɧɢɹ. 
71. Ⱦɢɯɪɨɦɚɬ ɰɟɡɢɹ, ɨɪɬɨɫɢɥɢɤɚɬ ɛɟɪɢɥɥɢɹ. 
72. Ⱥɧɬɢɦɨɧɚɬ ɤɚɥɶɰɢɹ, ɨɪɬɨɮɨɫɮɚɬ ɪɭɛɢɞɢɹ. 
73. Ʉɚɪɛɨɧɚɬ ɚɥɸɦɢɧɢɹ, ɯɥɨɪɚɬ ɜɢɫɦɭɬɚ (III). 
74. ɇɢɬɪɢɬ ɠɟɥɟɡɚ (II), ɩɟɪɦɚɧɝɚɧɚɬ ɥɢɬɢɹ. 
75. Ⱦɢɫɭɥɶɮɚɬ ɤɚɥɢɹ, ɬɟɬɪɚɛɨɪɚɬ ɧɚɬɪɢɹ. 
76. Ɇɟɬɚɚɥɸɦɢɧɚɬ ɫɬɪɨɧɰɢɹ, ɫɭɥɶɮɢɬ ɤɚɥɶɰɢɹ. 
77. Ƚɢɩɨɛɪɨɦɢɬ ɚɥɸɦɢɧɢɹ, ɩɟɪɦɚɧɝɚɧɚɬ ɧɚɬɪɢɹ. 
78. ɏɥɨɪɢɬ ɧɚɬɪɢɹ, ɧɢɬɪɚɬ ɦɟɞɢ (I). 
79. Ɇɟɬɚɚɪɫɟɧɚɬ ɧɚɬɪɢɹ, ɨɪɬɨɫɢɥɢɤɚɬ ɚɥɸɦɢɧɢɹ. 
80. Ɇɟɬɚɛɨɪɚɬ ɥɢɬɢɹ, ɫɭɥɶɮɚɬ ɧɢɤɟɥɹ (II). 
81. ɏɪɨɦɚɬ ɰɟɡɢɹ, ɝɢɩɨɯɥɨɪɢɬ ɦɚɝɧɢɹ. 
82. ɉɟɪɦɚɧɝɚɧɚɬ ɪɭɛɢɞɢɹ, ɦɟɬɚɮɨɫɮɚɬ ɚɥɸɦɢɧɢɹ. 
83. Ⱥɧɬɢɦɨɧɚɬ ɤɚɥɶɰɢɹ, ɩɟɪɦɚɧɝɚɧɚɬ ɦɚɝɧɢɹ.  
84. ɇɢɬɪɢɬ ɠɟɥɟɡɚ (III), ɯɥɨɪɚɬ ɜɢɫɦɭɬɚ (III). 

  

 2. ɁȺɄɈɇ ɗɄȼɂȼȺɅȿɇɌɈȼ 
 

Ɂɚɤɨɧ ɷɤɜɢɜɚɥɟɧɬɨɜ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.  
ȼɫɟ ɜɟɳɟɫɬɜɚ ɜɫɬɭɩɚɸɬ ɜ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɜ ɫɬɪɨɝɨ 

ɷɤɜɢɜɚɥɟɧɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ.  
Ɂɚɤɨɧ ɷɤɜɢɜɚɥɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ 

ɦɚɫɫɭ ɢɥɢ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ ɥɸɛɨɝɨ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ 
ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, ɡɧɚɹ ɦɚɫɫɭ ɢɥɢ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ 
ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ.  

ɋ ɷɬɨɣ ɰɟɥɶɸ ɜɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ ɷɤɜɢɜɚɥɟɧɬɚ ɜɟɳɟɫɬɜɚ [2], 
ɤɨɬɨɪɵɦ ɧɚɡɵɜɚɸɬ ɪɟɚɥɶɧɭɸ ɢɥɢ ɭɫɥɨɜɧɭɸ ɱɚɫɬɢɰɭ, ɤɨɬɨɪɚɹ 
ɦɨɠɟɬ ɩɪɢɫɨɟɞɢɧɹɬɶ ɢɥɢ ɡɚɦɟɳɚɬɶ 1 ɦɨɥɶ ɢɥɢ 1 ɦɚɫɫɨɜɭɸ ɱɚɫɬɶ 
ɜɨɞɨɪɨɞɚ.  

ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ, ɦɟɧɹɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 
ɦɟɠɞɭ ɜɟɳɟɫɬɜɚɦɢ, ɬɨ ɟɫɬɶ ɱɢɫɥɨ ɦɨɥɶ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɜɫɬɭɩɚɸɳɢɯ ɜ ɯɢɦɢɱɟɫɤɭɸ ɪɟɚɤɰɢɸ, ɦɵ ɛɭɞɟɦ ɩɨɥɭɱɚɬɶ 
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ɪɚɡɥɢɱɧɵɟ ɩɨ ɯɢɦɢɱɟɫɤɢɦ ɢ ɮɢɡɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɩɪɨɞɭɤɬɵ 
ɪɟɚɤɰɢɢ. ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɫɪɟɞɧɸɸ, ɨɫɧɨɜɧɭɸ ɢɥɢ 
ɤɢɫɥɭɸ ɫɨɥɢ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɜɟɳɟɫɬɜ. 

 

ɉɊɂɆȿɊ 1:  

1. 1 ɦɨɥɶ ɋa(OH)2 + 1 ɦɨɥɶ H2SO4  1 ɦɨɥɶ ɋaSO4 + 2 ɦɨɥɶ ɇ2Ɉ,  
2. 2 ɦɨɥɶ ɋa(OH)2 + 1 ɦɨɥɶ H2SO4  1 ɦɨɥɶ (ɋaɈɇ)2SO4 + 2 ɦɨɥɶ ɇ2Ɉ, 
3. 1 ɦɨɥɶ ɋa(OH)2 + 2 ɦɨɥɶ H2SO4  1 ɦɨɥɶ ɋa(HSO4)2 + 2 ɦɨɥɶ ɇ2Ɉ. 

ȼ ɪɟɚɤɰɢɹɯ 1 ɢ 2 ɨɞɢɧɚɤɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɬɨɦɨɜ ɜɨɞɨɪɨɞɚ ɜ 
ɤɢɫɥɨɬɟ ɡɚɦɟɳɚɟɬɫɹ ɧɚ ɪɚɡɥɢɱɧɵɟ ɱɚɫɬɢɰɵ, ɩɨɷɬɨɦɭ ɜ ɩɟɪɜɨɣ 
ɪɟɚɤɰɢɢ ɬɪɟɛɭɟɬɫɹ 1 ɦɨɥɶ ɢɨɧɚ ɋɚ2+, ɚ ɜɨ ɜɬɨɪɨɣ – 2 ɦɨɥɶ ɋɚ2+, 
ɩɨɫɤɨɥɶɤɭ ɷɬɨɬ ɢɨɧ ɫɜɹɡɚɧ ɫ ɝɢɞɪɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɨɣ. ȼ ɪɟɚɤɰɢɢ 3 
ɡɚɦɟɳɚɟɬɫɹ ɬɨɥɶɤɨ 1 ɚɬɨɦ ɜɨɞɨɪɨɞɚ, ɩɨɷɬɨɦɭ ɞɥɹ ɟɝɨ ɡɚɦɟɳɟɧɢɹ 

ɬɪɟɛɭɟɬɫɹ ½ ɋɚ2+. ȼɨ ɜɫɟɯ ɪɟɚɤɰɢɹɯ ɜɟɳɟɫɬɜɚ ɜɡɹɬɵ ɜ ɷɤɜɢɜɚɥɟɧɬɧɨɦ 
ɫɨɨɬɧɨɲɟɧɢɢ.  

Кɨɥɢɱɟɫɬɜɨ ɷɤɜɢɜɚɥɟɧɬɨɜ ɜɟɳɟɫɬɜɚ (z) ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ, 
ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɜɟщɟɫɬɜɚ (, ɦɨɥɶ) ɜ ɦɨɥɶ-
ɷɤɜɢɜɚɥɟɧɬɚɯ ɢɥɢ ɩɪɨɫɬɨ ɜ ɷɤɜɢɜɚɥɟɧɬɚɯ (ɷɤɜ).  

Ɍɚɤ, ɟɫɥɢ       = m / Ɇ (ɦɨɥɶ),  
ɝɞɟ Ɇ – ɦɚɫɫɚ 1 ɦɨɥɶ ɜɟɳɟɫɬɜɚ (ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ), ɢɡɦɟɪɹɟɦɚɹ ɜ 
ɝ/ɦɨɥɶ, ɬɨ                         z = m / ɗ (ɷɤɜ), 
ɝɞɟ ɗ – ɦɚɫɫɚ 1 ɦɨɥɶ-ɷɤɜɢɜɚɥɟɧɬɚ ɜɟɳɟɫɬɜɚ (ɷɤɜɢɜɚɥɟɧɬɧɚɹ 
ɦɚɫɫɚ), ɢɡɦɟɪɹɟɦɚɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɝ/ɦɨɥɶ-ɷɤɜ ɢɥɢ ɩɪɨɫɬɨ ɜ 
ɝ/ɷɤɜ. Ʉɨɥɢɱɟɫɬɜɚ ɷɤɜɢɜɚɥɟɧɬɨɜ ɜɟɳɟɫɬɜ ɞɥɹ ɤɚɠɞɨɣ 
ɩɪɢɜɟɞɟɧɧɨɣ ɪɟɚɤɰɢɢ ɪɚɜɧɵ. 

ȿɫɥɢ ɦɚɫɫɵ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɟɳɟɫɬɜɚ ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ 
ɨɛɨɡɧɚɱɢɬɶ ɤɚɤ m1 ɞɥɹ ɋa(OH)2, m2 ɞɥɹ H2SO4, m3 ɞɥɹ ɋaSO4, m4 

ɞɥɹ (ɋaɈɇ)2SO4, m5 ɞɥɹ ɋa(HSO4)2  ɢ m6 ɞɥɹ ɇ2Ɉ, ɬɨ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ ɡɚɤɨɧɚ ɷɤɜɢɜɚɥɟɧɬɨɜ ɞɥɹ ɨɞɧɨɝɨ ɢɡ 
ɜɟɳɟɫɬɜ, ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ ɢɡɜɟɫɬɧɚ (ɧɚɩɪɢɦɟɪ m1), ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ:  
ɞɥɹ 1-ɣ ɪɟɚɤɰɢɢ   

m1 / m2 = Ɇ1 / Ɇ2,  m1 / m3 = Ɇ1 / Ɇ3,  m1 / m6 = Ɇ1 / 2Ɇ6, 
ɞɥɹ 2-ɣ ɪɟɚɤɰɢɢ 

m1 / m2 = 2Ɇ1 / Ɇ2,  m1 / m4 = 2Ɇ1 / Ɇ4,  m1 / m6 = 2Ɇ1 / 2Ɇ6, 
ɞɥɹ  3-ɣ ɪɟɚɤɰɢɢ 

m1 / m2 = Ɇ1 / 2Ɇ2,  m1 / m5 = Ɇ1 / Ɇ5,  m1 / m6 = Ɇ1 / 2Ɇ6. 
Ʉɨɥɢɱɟɫɬɜɨ ɦɨɥɹɪɧɵɯ ɦɚɫɫ (Ɇ, ɝ/ɦɨɥɶ) ɜ ɞɚɧɧɵɯ 

ɜɵɪɚɠɟɧɢɹɯ ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
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ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɭɪɚɜɧɟɧɢɣ. ɉɨɷɬɨɦɭ ɥɸɛɵɟ ɪɚɫɱɟɬɵ ɫɬɚɧɨɜɹɬɫɹ 
ɜɨɡɦɨɠɧɵɦɢ ɥɢɲɶ ɩɪɢ ɡɚɪɚɧɟɟ ɫɨɫɬɚɜɥɟɧɧɨɦ ɭɪɚɜɧɟɧɢɢ ɪɟɚɤɰɢɣ.  

ȿɫɥɢ ɠɟ ɜɟɥɢɱɢɧɭ ɦɨɥɹɪɧɨɣ ɦɚɫɫɵ ɡɚɦɟɧɢɬɶ ɧɚ ɜɟɥɢɱɢɧɭ 
ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɦɚɫɫɵ ɗ1, ɗ2, ɗ3, ɗ4, ɗ5, ɗ6, ɝ/ɷɤɜ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɬɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɚɫɫɬɚɧɨɜɤɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɩɚɞɚɟɬ. 
Ɍɪɟɛɭɟɬɫɹ ɬɨɥɶɤɨ ɡɚɪɚɧɟɟ ɡɧɚɬɶ ɩɪɨɞɭɤɬ ɪɟɚɤɰɢɢ (ɧɚ ɩɪɚɤɬɢɤɟ 
ɩɪɨɞɭɤɬ ɪɟɚɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɚɧɚɥɢɬɢɱɟɫɤɢ).  

ɉɨɥɭɱɟɧɧɵɟ ɜɵɪɚɠɟɧɢɹ ɡɚɤɨɧɚ ɷɤɜɢɜɚɥɟɧɬɨɜ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ  ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ ɫɨɨɬɧɨɲɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɞɥɹ 
ɪɟɚɤɰɢɢ 3:        m1 / m2 = ɗ1 / ɗ2,   m1 / m5 = ɗ1 / ɗ5,   m1 / m6 = ɗ1 / 
ɗ6. 

 

ɉɪɟɨɛɪɚɡɭɹ ɷɬɢ ɜɵɪɚɠɟɧɢɹ, ɩɨɥɭɱɢɦ 

                m1 / ɗ1 = m2 / ɗ2 = m5 / ɗ5 = m6 / ɗ6 = z = const, 

ɝɞɟ z – ɤɨɥɢɱɟɫɬɜɨ ɷɤɜɢɜɚɥɟɧɬɨɜ ɜɟɳɟɫɬɜɚ, ɜɟɥɢɱɢɧɚ, 
ɹɜɥɹɸɳɚɹɫɹ ɩɨɫɬɨɹɧɧɨɣ ɞɥɹ ɞɚɧɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ. 

ȿɫɥɢ ɩɪɢɧɹɬɶ, ɱɬɨ   
ν · Ɇ = m, ɚ    z · ɗ = m,   ɬɨ   
z ·  ɗ = ν ·  Ɇ,  ɬɨ ɟɫɬɶ  
z / Ȟ = Ɇ / ɗ = n, ɷɤɜ/ɦɨɥɶ.  
Ⱦɚɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ, ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ ɤɨɥɢɱɟɫɬɜɨ 

ɷɤɜɢɜɚɥɟɧɬɨɜ ɛɨɥɶɲɟ, ɱɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɱɢɫɥɨ 
n ɧɚɡɵɜɚɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɵɦ ɱɢɫɥɨɦ. Ɉɧɨ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ 
ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɢ ɜɢɞɚ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. Ɂɧɚɹ, ɤɚɤ 
ɪɚɫɫɱɢɬɚɬɶ ɜɟɥɢɱɢɧɭ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɱɢɫɥɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɦɚɫɫɭ ɥɸɛɨɝɨ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜ 
ɞɚɧɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, ɩɨɫɤɨɥɶɤɭ           

                                 ɗ = Ɇ / n. 
Эɤɜɢɜɚɥɟɧɬɧɨɟ ɱɢɫɥɨ n ɩɪɢɧɢɦɚɟɬ ɪɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ 

ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. 
1.  Ⱦɥɹ ɤɢɫɥɨɬɵ n = ɨɫɧɨɜɧɨɫɬɢ (ɱɢɫɥɨ ɡɚɦɟɳɟɧɧɵɯ ɚɬɨɦɨɜ 
ɜɨɞɨɪɨɞɚ ɜ  ɞɚɧɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ).  

ȼ ɪɚɧɟɟ ɩɪɢɜɟɞɟɧɧɵɯ ɩɪɢɦɟɪɚɯ ɪɟɚɤɰɢɣ ɧɚ ɫ.9:  
1) ɗ H2SO4 = M / 2;    2) ɗ H2SO4 = M / 2;    3) ɗ H2SO4 = M / 1. 

2.  Ⱦɥɹ ɨɫɧɨɜɚɧɢɹ n = ɤɢɫɥɨɬɧɨɫɬɢ (ɱɢɫɥɨ ɡɚɦɟɳɟɧɧɵɯ 
ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ ɜ ɞɚɧɧɨɣ ɪɟɚɤɰɢɢ). 
1) ɗ ɋɚ(OH)2 = M / 2;   2) ɗ ɋɚ(OH)2 = M / 1; 3) ɗ ɋɚ(OH)2 = M / 2. 
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3.  Ⱦɥɹ ɫɨɥɢ n = ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ ɤɚɬɢɨɧɚ (ɦɟɬɚɥɥɚ) × ɱɢɫɥɨ 
ɚɬɨɦɨɜ ɦɟɬɚɥɥɚ. 
1) ɗ ɋɚSO4 = M/2;  2) ɗ (ɋɚOH)2SO4 = M/2;  3) ɗ ɋɚ(HSO4)2 = M/2. 

ȼ ɢɧɵɯ ɩɪɟɜɪɚɳɟɧɢɹɯ, ɧɚɩɪɢɦɟɪ: 

       Al(HSO4)3 + 6NaOH ĺ Al(OH)3 + 3Na2SO4 + 3ɇ2Ɉ. 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɦɚɫɫɚ ɤɢɫɥɨɣ ɫɨɥɢ Al(HSO4)3, ɜɟɪɨɹɬɧɨ, 
ɞɨɥɠɧɚ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɨɛɪɚɠɟɧɢɣ: ɧɚ 1 
ɦɨɥɶ ɟɟ ɧɭɠɧɨ 6 ɦɨɥɶ ɨɫɧɨɜɚɧɢɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɟɟ 
ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɦɚɫɫɚ ɨɫɬɚɜɥɹɟɬ 1/6 ɨɬ ɦɨɥɹɪɧɨɣ ɦɚɫɫɵ, ɩɨɫɤɨɥɶɤɭ 
ɗNaOH = MNaOH ɩɪɢ ɥɸɛɵɯ ɪɟɚɤɰɢɹɯ  ɢɥɢ   

 1/6Al(HSO4)3 + 6/6 NaOH ĺ  1/6 Al(OH)3 + 3/6 Na2SO4 + 3/6 ɇ2Ɉ. 

4.  ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɦɚɫɫɚ ɷɥɟɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
ɟɝɨ ɦɨɥɹɪɧɨɣ (ɚɬɨɦɧɨɣ) ɦɚɫɫɵ ɤ n = ɜɚɥɟɧɬɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɨɧ 
ɩɪɨɹɜɥɹɟɬ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɞɨɪɨɞɭ.  

ȼ ɪɟɚɤɰɢɹɯ:      1. H2SO4 + Ɇg ĺ ɆgSO4 + ɇ2Ĺ, ɗMg  = M / 2; 
                          2.  S + ɇ2 ĺ ɇ2S,                 ɗS = M / 2. 

5.  ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɦɚɫɫɚ ɷɥɟɦɟɧɬɚ ɜ ɫɨɟɞɢɧɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɨɬɧɨɲɟɧɢɟ ɟɝɨ ɦɨɥɹɪɧɨɣ ɦɚɫɫɵ ɤ n = ɜɚɥɟɧɬɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɨɧ 
ɩɪɨɹɜɥɹɟɬ ɜ ɞɚɧɧɨɦ ɫɨɟɞɢɧɟɧɢɢ. 

Ɍɚɤ, ɜɚɥɟɧɬɧɨɫɬɶ ɭɝɥɟɪɨɞɚ ɜ ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɹɯ 
ɪɚɡɥɢɱɧɚ: ɜ ɦɨɥɟɤɭɥɟ ɋɇ4 - IV, ɜ ɋɈ - II, ɩɨɷɬɨɦɭ ɷɤɜɢɜɚɥɟɧɬɧɵɟ 
ɦɚɫɫɵ ɭɝɥɟɪɨɞɚ ɜ ɷɬɢɯ ɫɨɟɞɢɧɟɧɢɹɯ ɛɭɞɭɬ ɫɨɫɬɚɜɥɹɬɶ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,              Ɇ / 4 = 12 / 4 = 3 ɢ Ɇ / 2 = 12 / 2 = 6. 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɦɚɫɫɚ ɤɢɫɥɨɪɨɞɚ ɜ ɫɨɫɬɚɜɟ ɜɨɞɵ ɨɤɚɡɵɜɚɟɬɫɹ 
ɪɚɜɧɨɣ ½·ɆɈ = 16 / 2 = 8, ɬ.ɤ. ɫ 1 ɦɨɥɶ ɜɨɞɨɪɨɞɚ ɫɨɟɞɢɧɹɟɬɫɹ ½ 
ɦɨɥɶ ɚɬɨɦɚ ɤɢɫɥɨɪɨɞɚ. 
6. Ⱦɥɹ ɨɤɫɢɞɚ n = ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ ɷɥɟɦɟɧɬɚ × ɱɢɫɥɨ ɚɬɨɦɨɜ 
ɜ ɦɨɥɟɤɭɥɟ, ɧɨ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɦɚɫɫɭ ɨɤɫɢɞɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɤɚɤ ɫɭɦɦɭ ɷɤɜɢɜɚɥɟɧɬɨɜ ɷɥɟɦɟɧɬɚ ɢ ɤɢɫɥɨɪɨɞɚ: 
                            ɗɈɄɋɂȾȺ = ɗɗɅȿɆȿɇɌȺ + ɗ ɄɂɋɅɈɊɈȾȺ. 

ɉɊɂɆȿɊ 2: ɗFe2O3 = (56×2 + 16×3) / 6 = 160 / 6 = 26,7 ɝ/ɷɤɜ, 
                 ɗFe2O3 = ɗFe + ɗɈ = 56 × 2 / 6 + 8 = 26,7 ɝ/ɷɤɜ. 
ȿɫɥɢ ɜ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɭɱɚɫɬɜɭɸɬ ɝɚɡɨɨɛɪɚɡɧɵɟ 

ɜɟɳɟɫɬɜɚ, ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɜɟɫɬɢ ɩɨɧɹɬɢɟ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ 
ɨɛɴɟɦɚ VЭ.  
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ɋɨɝɥɚɫɧɨ ɡɚɤɨɧɭ Ⱥɜɨɝɚɞɪɨ, 1 ɦɨɥɶ ɥɸɛɨɝɨ ɝɚɡɚ ɩɪɢ 
ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ (ɧ.ɭ.) ɫɨɫɬɚɜɥɹɟɬ 22,4 ɥ (ɷɬɨ ɦɨɥɹɪɧɵɣ 
ɨɛɴɟɦ – VɆ), ɫɥɟɞɨɜɚɬɟɥɶɧɨ, Vɗ = VɆ / n , ɝɞɟ n – ɷɤɜɢɜɚɥɟɧɬɧɨɟ 
ɱɢɫɥɨ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɝɚɡɨɮɚɡɧɵɯ ɪɟɚɤɰɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 
ɜɵɪɚɠɟɧɢɟ ɡɚɤɨɧɚ ɷɤɜɢɜɚɥɟɧɬɨɜ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɫɥɟɞɭɸɳɟɦ 
ɜɢɞɟ:                   m1 / ɗ1 =  V1 / Vɗ1 ; m1 / V 1 = ɗ1 / Vɗ1. 

  

 Ɂɚɞɚɧɢɹ ɤ ɪɚɡɞɟɥɭ 2 

 
1. ɉɪɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ 9,797 ɝ  H3PO4  ɢɡɪɚɫɯɨɞɨɜɚɧɨ 7,998 ɝ 

NaOH.  ȼɵɱɢɫɥɢɬɶ ɷɤɜɢɜɚɥɟɧɬ ɇ3ɊO4, ɟɟ ɨɫɧɨɜɧɨɫɬɶ ɜ ɷɬɨɣ 
ɪɟɚɤɰɢɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɧɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɪɟɚɤɰɢɢ.  

2. Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɭ ɦɟɬɚɥɥɚ, ɜɵɬɟɫɧɢɜɲɟɝɨ ɢɡ ɤɢɫɥɨɬɵ 0,7 ɥ 
ɇ2 (ɧ.ɭ.), ɟɫɥɢ ɷɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ ɪɚɜɟɧ 27.  

3. 2,14 ɝ ɦɟɬɚɥɥɚ ɜɵɬɟɫɧɹɸɬ 2 ɥ ɇ2 (ɧ.ɭ.). Ɉɩɪɟɞɟɥɢɬɶ ɷɤɜɢɜɚɥɟɧɬ 
ɦɟɬɚɥɥɚ. 

4. Ɉɤɫɢɞ ɦɟɬɚɥɥɚ ɫɨɞɟɪɠɢɬ 28,57  % ɤɢɫɥɨɪɨɞɚ, ɚ ɝɚɥɨɝɟɧɢɞ 
ɬɨɝɨ ɠɟ ɦɟɬɚɥɥɚ 48,72  % ɝɚɥɨɝɟɧɚ. ɇɚɣɬɢ ɷɤɜɢɜɚɥɟɧɬ 
ɝɚɥɨɝɟɧɚ. 

5. Ⱦɥɹ ɪɚɫɬɜɨɪɟɧɢɹ 8,43 ɝ ɦɟɬɚɥɥɚ ɩɨɬɪɟɛɨɜɚɥɨɫɶ 0,147 ɤɝ 5  %-
ɝɨ ɪɚɫɬɜɨɪɚ ɇ2SɈ4. Ɋɚɫɫɱɢɬɚɬɶ ɷɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ ɢ ɨɛɴɟɦ 
ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɜɨɞɨɪɨɞɚ.  

6. ɇɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 3,6 ɝ ɨɤɫɢɞɚ ɦɟɬɚɥɥɚ ɢɡɪɚɫɯɨɞɨɜɚɧɨ 1,7 ɥ 
ɇ2 (ɧ.ɭ.). Ɋɚɫɫɱɢɬɚɬɶ ɷɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ. 

7. Ɋɚɫɫɱɢɬɚɣɬɟ ɨɛɴɟɦ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɪɟɚɤɰɢɢ ȺI4ɋ3 + 12ɇ2Ɉ = 4ȺI(Ɉɇ)3 + 3ɋɇ4, ɟɫɥɢ ɢɦɟɟɬɫɹ 99,85 
ɝ ɬɪɢɤɚɪɛɢɞɚ ɬɟɬɪɚɚɥɸɦɢɧɢɹ. ɉɥɨɬɧɨɫɬɶ ɜɨɞɵ ɫɨɫɬɚɜɢɥɚ 1 
ɝ/ɦɥ. 

8. ɇɚ ɪɟɚɤɰɢɸ ɫ 13,61 ɝ ɞɢɝɢɞɪɨɮɨɫɮɚɬɚ ɤɚɥɢɹ ɢɡɪɚɫɯɨɞɨɜɚɧɨ    
5,61 ɝ ɄɈɇ. ȼɵɱɢɫɥɢɬɶ ɷɤɜɢɜɚɥɟɧɬ KH2PO4 ɜ ɷɬɨɣ ɪɟɚɤɰɢɢ ɢ 
ɧɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ. 

9. ɇɟɤɨɬɨɪɵɣ ɷɥɟɦɟɧɬ ɨɛɪɚɡɭɟɬ ɨɤɫɢɞ, ɫɨɞɟɪɠɚɳɢɣ 31,58 % 
ɤɢɫɥɨɪɨɞɚ. ɇɚɩɢɫɚɬɶ ɮɨɪɦɭɥɭ ɨɤɫɢɞɚ, ɟɫɥɢ ɜɚɥɟɧɬɧɨɫɬɶ 
ɷɥɟɦɟɧɬɚ ɪɚɜɧɚ 3. 

10. ɉɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ 1,2 ɝ ɨɤɫɢɞɚ ɦɟɬɚɥɥɚ ɜɨɞɨɪɨɞɨɦ 
ɨɛɪɚɡɨɜɚɥɨɫɶ 0,27 ɝ ɜɨɞɵ. ȼɵɱɢɫɥɢɬɶ ɷɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ. 
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11. ɗɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ ɪɚɜɟɧ 56,2. ȼɵɱɢɫɥɢɬɶ ɩɪɨɰɟɧɬɧɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɥɥɚ ɜ ɟɝɨ ɨɤɫɢɞɟ. 

12. ɇɚɩɢɫɚɬɶ ɷɦɩɢɪɢɱɟɫɤɭɸ ɮɨɪɦɭɥɭ ɫɨɟɞɢɧɟɧɢɹ, ɫɨɞɟɪɠɚɳɟɝɨ 
64,9  % Au ɢ 35,1  % Cl.  

13. 2 ɝ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɦɟɬɚɥɥɚ ɜɵɬɟɫɧɹɸɬ 1,12 ɥ ɇ2 (ɧ.ɭ.). 
ȼɵɱɢɫɥɢɬɶ ɷɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ ɢ ɧɚɩɢɫɚɬɶ ɮɨɪɦɭɥɭ ɨɤɫɢɞɚ. 

14. Ɉɩɪɟɞɟɥɢɬɶ ɷɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ, ɡɧɚɹ, ɱɬɨ ɟɝɨ ɫɭɥɶɮɢɞ 
ɫɨɞɟɪɠɢɬ 52  %  ɦɟɬɚɥɥɚ. 

15. ɋɤɨɥɶɤɨ ɥɢɬɪɨɜ ɇ2 (ɧ.ɭ.) ɩɨɬɪɟɛɭɟɬɫɹ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ  
112 ɝ ɨɤɫɢɞɚ ɦɟɬɚɥɥɚ, ɫɨɞɟɪɠɚɳɟɝɨ 71,43  % ɦɟɬɚɥɥɚ? 

16. Ɇɚɫɫɚ 1 ɥ Ɉ2 (ɧ.ɭ.) ɪɚɜɧɚ 1,4 ɝ. ɋɤɨɥɶɤɨ ɥɢɬɪɨɜ ɤɢɫɥɨɪɨɞɚ 
ɪɚɫɯɨɞɭɟɬɫɹ ɩɪɢ ɫɝɨɪɚɧɢɢ 2,1 ɝ ɦɚɝɧɢɹ? 

17. Ɉɩɪɟɞɟɥɢɬɶ ɷɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ ɢ ɷɤɜɢɜɚɥɟɧɬ S, ɟɫɥɢ 3,24 ɝ 
ɦɟɬɚɥɥɚ ɨɛɪɚɡɭɸɬ 3,48 ɝ ɨɤɫɢɞɚ ɢ 3,72 ɝ ɫɭɥɶɮɢɞɚ. 

18. Ɇɵɲɶɹɤ ɨɛɪɚɡɭɟɬ 2 ɨɤɫɢɞɚ, ɨɞɢɧ ɢɡ ɧɢɯ ɫɨɞɟɪɠɢɬ 65,2  % As, 
ɚ ɞɪɭɝɨɣ – 75,7  % As. Ɉɩɪɟɞɟɥɢɬɶ ɜɚɥɟɧɬɧɨɫɬɶ ɦɵɲɶɹɤɚ ɜ 
ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɢ ɧɚɩɢɫɚɬɶ ɮɨɪɦɭɥɵ ɨɤɫɢɞɨɜ. 

19. ɉɪɢ ɪɚɡɥɨɠɟɧɢɢ 0,4638 ɝ ɨɤɫɢɞɚ ɦɟɬɚɥɥɚ ɨɛɪɚɡɨɜɚɥɨɫɶ  
0,4316 ɝ ɦɟɬɚɥɥɚ. Ɉɩɪɟɞɟɥɢɬɶ ɷɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ. 

20. 1 ɝ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɦɟɬɚɥɥɚ ɜɵɬɟɫɧɹɟɬ 921 ɦɥ ɇ2 (ɧ.ɭ.). Ʉɚɤɨɣ 
ɷɬɨ ɦɟɬɚɥɥ? 

21. ɇɟɤɨɬɨɪɵɣ ɷɥɟɦɟɧɬ ɨɛɪɚɡɭɟɬ ɜɨɞɨɪɨɞɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, 
ɫɨɞɟɪɠɚɳɟɟ 8,9  % ɜɨɞɨɪɨɞɚ. Ɉɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɣ ɷɬɨ ɷɥɟɦɟɧɬ, 
ɟɫɥɢ ɜɚɥɟɧɬɧɨɫɬɶ ɪɚɜɧɚ 3. ɋɨɫɬɚɜɶɬɟ ɮɨɪɦɭɥɭ ɟɝɨ ɝɢɞɪɢɞɚ.  

22. ɉɪɢ ɩɪɨɤɚɥɢɜɚɧɢɢ 0,954 ɝ ɦɟɬɚɥɥɚ ɜ ɤɢɫɥɨɪɨɞɟ ɨɛɪɚɡɨɜɚɥɨɫɶ 
1,194 ɝ ɨɤɫɢɞɚ ɦɟɬɚɥɥɚ. ɇɚɣɬɢ ɷɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ. 

23. ɋɤɨɥɶɤɨ ɷɤɜɢɜɚɥɟɧɬɨɜ ɇ2SO4 ɧɭɠɧɨ ɜɡɹɬɶ ɧɚ ɩɨɥɧɭɸ 
ɧɟɣɬɪɚɥɢɡɚɰɢɸ NaOH (VNaOH = 5ɦɥ; C(%)NaOH = 4 %,  =1,05 
ɝ/ɦɥ). 

24. ɉɥɨɬɧɨɫɬɶ 9 % ɪɚɫɬɜɨɪɚ ɋɇ3ɋɈɈɇ ɫɨɫɬɚɜɢɥɚ 1,035 ɝ/ɦɥ. 
Ɉɩɪɟɞɟɥɢɬɶ ɱɢɫɥɨ ɷɤɜɢɜɚɥɟɧɬɨɜ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɜ 100 ɦɥ 
ɪɚɫɬɜɨɪɚ. 

25. 100 ɦɥ 0,05 % ɪɚɫɬɜɨɪɚ ɫɭɥɶɮɚɬɚ ɚɥɸɦɢɧɢɹ ɞɨɛɚɜɥɹɸɬ 
NH4OH ɞɨ ɩɨɥɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɹ ɨɫɚɞɤɚ. Ʉɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɷɤɜɢɜɚɥɟɧɬɨɜ ɝɢɞɪɨɤɫɢɞɚ ɡɚɬɪɚɱɟɧɨ ɧɚ ɪɟɚɤɰɢɸ? 

26. Ɉɩɪɟɞɟɥɢɬɶ ɷɤɜɢɜɚɥɟɧɬ ɦɟɬɚɥɥɚ,  ɟɫɥɢ ɟɝɨ ɨɤɫɢɞ ɫɨɞɟɪɠɢɬ 
12,46  % ɤɢɫɥɨɪɨɞɚ. Ʉɚɤɨɣ ɷɬɨ ɦɟɬɚɥɥ, ɟɫɥɢ ɟɝɨ ɫɬɟɩɟɧɶ 
ɨɤɢɫɥɟɧɢɹ ɜ ɨɤɫɢɞɟ ɪɚɜɧɚ 2. 

27. ɇɚ ɩɨɥɧɭɸ ɧɟɣɬɪɚɥɢɡɚɰɢɸ 24,5 ɝ ɤɢɫɥɨɬɵ ɩɨɲɥɨ 0,5 
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ɷɤɜɢɜɚɥɟɧɬɚ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ. Ɉɩɪɟɞɟɥɢɬɶ, ɤɚɤɚɹ ɷɬɨ 
ɤɢɫɥɨɬɚ, ɟɫɥɢ ɟɟ ɨɫɧɨɜɧɨɫɬɶ ɪɚɜɧɚ 2. 

28. Ɇɚɫɫɚ ɨɞɧɨɣ ɦɨɥɟɤɭɥɵ ɩɨɥɢɫɟɪɵ Sx ɫɨɫɬɚɜɥɹɟɬ 4,26·10ˉ²² ɝ, ɚ 
ɦɚɫɫɚ ɚɬɨɦɚ ɫɟɪɵ 5,32·10ˉ²³ ɝ. ɇɚɣɞɢɬɟ ɫɨɫɬɚɜ ɦɨɥɟɤɭɥɵ. 

29. Ɋɚɫɬɜɨɪ  HCl ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 6 ɷɤɜ/ɥ ɢ ɨɛɴɟɦɨɦ 500 ɦɥ 
ɪɚɡɛɚɜɥɹɸɬ 100 ɦɥ ɜɨɞɵ. Ɉɩɪɟɞɟɥɢɬɶ, ɫɤɨɥɶɤɨ ɷɤɜɢɜɚɥɟɧɬɨɜ 
ɤɢɫɥɨɬɵ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶɫɹ ɜ 1 ɥɢɬɪɟ ɧɨɜɨɝɨ ɪɚɫɬɜɨɪɚ. 

30. Ⱦɥɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ ɪɚɫɬɜɨɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ 0,106 ɝ Na2CO3, 
ɢɡɪɚɫɯɨɞɨɜɚɧɨ 11,15 ɦɥ ɪɚɫɬɜɨɪɚ HCl. ɋɤɨɥɶɤɨ ɷɤɜɢɜɚɥɟɧɬɨɜ 
ɇɋ1 ɫɨɞɟɪɠɢɬɫɹ ɜ ɥɢɬɪɟ ɷɬɨɝɨ ɪɚɫɬɜɨɪɚ. 

31. Ɋɚɫɫɱɢɬɚɬɶ ɦɚɫɫɭ (ɝ) Al(OH)3 ɢ ɨɛɴɟɦ (ɧ.ɭ.) ɜ ɥ. H2S, 
ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɝɢɞɪɨɥɢɡɟ 50,05 ɝ ɫɭɥɶɮɢɞɚ ɚɥɸɦɢɧɢɹ. 

32. Ɉɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɣ ɷɥɟɦɟɧɬ ɨɛɪɚɡɭɟɬ ɤɢɫɥɨɪɨɞɧɨɟ 
ɫɨɟɞɢɧɟɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ 28,57  % ɤɢɫɥɨɪɨɞɚ, ɟɫɥɢ ɟɝɨ 
ɜɚɥɟɧɬɧɨɫɬɶ ɪɚɜɧɚ 2. 

33. Ɋɚɫɬɜɨɪ  Na2CO3 ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 2 ɷɤɜ/ɥ ɢ ɨɛɴɟɦɨɦ 200 ɦɥ 
ɪɚɡɛɚɜɥɹɸɬ 100 ɦɥ ɜɨɞɵ. Ɉɩɪɟɞɟɥɢɬɶ, ɫɤɨɥɶɤɨ ɷɤɜɢɜɚɥɟɧɬɨɜ 
ɤɢɫɥɨɬɵ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶɫɹ ɜ 1 ɥɢɬɪɟ ɧɨɜɨɝɨ ɪɚɫɬɜɨɪɚ. 

34. Ɋɚɫɫɱɢɬɚɣɬɟ ɦɚɫɫɭ (ɝ) Al, ɜɫɬɭɩɢɜɲɟɝɨ ɜ ɪɟɚɤɰɢɸ ɫ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɨɣ (ɪɚɡɛ.), ɟɫɥɢ ɫɨɛɪɚɧɨ 10,24 ɥ ɝɚɡɚ (ɧ.ɭ.)ȼɵɱɢɫɥɢɬɶ, 
ɫɤɨɥɶɤɨ ɝɪɚɦɦɨɜ Pb(NO3)2 ɫɨɞɟɪɠɚɥ ɪɚɫɬɜɨɪ, ɟɫɥɢ ɧɚ 
ɨɫɚɠɞɟɧɢɟ ɢɨɧɨɜ ɫɜɢɧɰɚ ɜ ɜɢɞɟ PbSO4 ɢɡɪɚɫɯɨɞɨɜɚɧɨ 40 ɦɥ  
ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 0,2 ɷɤɜ/ɥ. 

35. Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɭ (ɝ) ɫɟɪɵ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɩɪɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 0,01 ɦɨɥɶ H2S ɫ ɢɡɛɵɬɤɨɦ HNO3 (100  %). 

36. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ (ɷɤɜ/ɥ.) MnCl2, ɟɫɥɢ ɜ 200 ɦɥ 
ɪɚɫɬɜɨɪɚ ɫɨɞɟɪɠɢɬɫɹ 2,52 ɝ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ. 

37. ɋɟɪɧɭɸ ɤɢɫɥɨɬɭ ɩɨɥɧɨɫɬɶɸ ɧɟɣɬɪɚɥɢɡɭɸɬ ɫ ɩɨɦɨɳɶɸ 
ɪɚɫɬɜɨɪɚ NaOH 0,2 ɷɤɜ/ɥ. Ɉɩɪɟɞɟɥɢɬɟ VɆɅ ɪɚɫɬɜɨɪɚ NaOH, 
ɟɫɥɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɜɡɹɬɨ 20 ɝ. 

38. 0,506 ɝ Cu ɩɪɨɪɟɚɝɢɪɨɜɚɥɨ ɫ HNO3, ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɨɬɨɪɨɣ 
ɫɨɫɬɚɜɥɹɥɚ 90  %. Ʉɚɤɨɜɚ ɦɚɫɫɚ ɪɚɫɬɜɨɪɚ HNO3 ɛɵɥɚ ɜɡɹɬɚ 
ɞɥɹ ɪɟɚɤɰɢɢ, ɟɫɥɢ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɥɚɫɶ 
ɫɨɥɶ Cu(NO3)2 ɢ NO2. 

39. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɷɤɜ KI /ɥ ɜ ɪɚɫɬɜɨɪɟ, ɟɫɥɢ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɧɟɤɨɬɨɪɨɣ ɪɟɚɤɰɢɢ ɢɡ 100 ɦɥ ɪɚɫɬɜɨɪɚ ɩɨɥɭɱɟɧɨ 
3,94 I2. 

40. Ɋɚɫɫɱɢɬɚɣɬɟ ɨɛɴɟɦ (ɦɥ) ɦɟɬɚɧɚ, ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɟɚɤɰɢɢ:  Al4C3+12H2O=4Al(OH)3+3CH4, ɟɫɥɢ ɧɚ ɪɟɚɤɰɢɸ 
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ɜɡɹɬɨ  105 ɝ ɬɪɢɤɚɪɛɢɞɚ ɚɥɸɦɢɧɢɹ. 
41. ɋɤɨɥɶɤɨ ɷɤɜɢɜɚɥɟɧɬɨɜ Ca(OH)2 ɩɨɬɪɟɛɭɟɬɫɹ ɞɥɹ 

ɧɟɣɬɪɚɥɢɡɚɰɢɢ 1ɥ  ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 
1 ɷɤɜ/ɥ. 

42. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ (ɷɤɜ/ɥ.) MnCl2, ɟɫɥɢ ɜ 200 ɦɥ 
ɪɚɫɬɜɨɪɚ ɫɨɞɟɪɠɢɬɫɹ 2,52 ɝ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ. 

 

  

 
 

 3. ɋɉɈɋɈȻɕ ȼɕɊȺɀȿɇɂə ɄɈɇɐȿɇɌɊȺɐɂɃ 

  ɊȺɋɌȼɈɊɈȼ 

Кɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɨɜ – ɷɬɨ ɞɨɥɹ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɜɟɳɟɫɬɜɚ ɜ ɫɨɫɬɚɜɟ ɪɚɫɬɜɨɪɢɬɟɥɹ ɢɥɢ ɪɚɫɬɜɨɪɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɫɩɨɫɨɛɚ ɜɵɪɚɠɟɧɢɹ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɦɨɠɧɨ ɪɚɡɥɢɱɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɤɨɧɰɟɧɬɪɚɰɢɣ ɪɚɫɬɜɨɪɨɜ: ɩɪɨɰɟɧɬɧɚɹ (ɋ%), 
ɦɚɫɫɨɜɚɹ ɞɨɥɹ (ω), ɦɨɥɶɧɚɹ ɞɨɥɹ (ni), ɦɨɥɹɪɧɚɹ (ɋɦ), ɦɨɥɹɥɶɧɚɹ 
(ɋm), ɧɨɪɦɚɥɶɧɚɹ ɢɥɢ ɷɤɜɢɜɚɥɟɧɬɧɚɹ (ɋɧ), ɬɢɬɪ (Ɍ), ɤɨɧɰɟɧɬɪɚɰɢɹ, 
ɜɵɪɚɠɟɧɧɚɹ ɜ ɝ/ɥ ɢ ɬ.ɩ. 

Ⱦɥɹ ɩɟɪɟɜɨɞɚ ɨɞɧɨɝɨ ɜɢɞɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɚ ɜ ɞɪɭɝɨɣ 
ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɨɨɛɪɚɠɟɧɢɹɦɢ: 

1. Ʉɚɠɞɨɦɭ ɜɢɞɭ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɚɹ 
ɞɨɥɹ ɜɟɳɟɫɬɜɚ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɟɞɢɧɢɰɚɯ 
ɢɡɦɟɪɟɧɢɹ, ɨɬɧɟɫɟɧɧɚɹ ɤ ɦɚɫɫɟ ɢɥɢ ɨɛɴɟɦɭ ɪɚɫɬɜɨɪɢɬɟɥɹ ɢɥɢ 
ɪɚɫɬɜɨɪɚ. ɑɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ 
ɡɧɚɧɢɣ. 

2. Ʌɸɛɵɟ ɜɢɞɵ ɤɨɧɰɟɧɬɪɚɰɢɣ ɦɨɠɧɨ ɫɨɩɨɫɬɚɜɢɬɶ. 
ɉɊɂɆȿɊ 1:  

ɉɭɫɬɶ ɬɪɟɛɭɟɬɫɹ ɩɟɪɟɜɟɫɬɢ  ɋ  % ɜ ɋɆ. ɉɨɫɤɨɥɶɤɭ, ɋ  % ɱɢɫɥɟɧɧɨ ɪɚɜɧɚ 
ɦɚɫɫɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬɫɹ ɜ 100 ɝ ɪɚɫɬɜɨɪɚ, ɬɨ  ɜ 10   %-ɦ ɪɚɫɬɜɨɪɟ, 
10 ɝ ɜɟɳɟɫɬɜɚ ɫɨɞɟɪɠɢɬɫɹ ɜ 100 ɝ ɪɚɫɬɜɨɪɚ. 
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ɋɆ ɱɢɫɥɟɧɧɨ ɪɚɜɧɚ ɤɨɥɢɱɟɫɬɜɭ ɦɨɥɶ ɜɟɳɟɫɬɜɚ ɜ 1000 ɦɥ ɪɚɫɬɜɨɪɚ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɟɪɜɵɦ ɞɟɥɨɦ, ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɦɨɥɶ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 10 ɝ ɜɟɳɟɫɬɜɚ: 

                           νȼ = mB / Ɇȼ = ɋ  % / Ɇȼ = 10 / Ɇȼ. 

ɇɨ ɩɨɥɭɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɥɶ ɫɨɞɟɪɠɢɬɫɹ ɜ 100 ɝ ɪɚɫɬɜɨɪɚ, ɚ ɧɟ ɜ 1 ɥ 
(1000 ɦɥ), ɩɨɷɬɨɦɭ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɣ ɨɛɴɟɦ ɛɭɞɟɬ ɡɚɧɢɦɚɬɶ 100 ɝ 
ɪɚɫɬɜɨɪɚ:  
         VɊ = mɊ /ρ, (ρ - ɩɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ, ɝ/ɫɦ3). VɊ = 100/ρ.  
Ɉɬɤɭɞɚ                                 
 
   ɋɆ = νȼ·1000 / V                                                                                                                     

            

3. ȼ ɫɥɭɱɚɟ ɦɨɥɹɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɥɢ ɦɨɥɶɧɨɣ ɞɨɥɢ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɨɛɴɟɦɨɦ ɢɥɢ ɦɚɫɫɨɣ 
ɪɚɫɬɜɨɪɚ ɢ ɪɚɫɬɜɨɪɢɬɟɥɹ. Ɍɚɤ mɪ = mɊ-Ʌə + mȼ, ɧɨ VɊ  ɧɟ ɪɚɜɟɧ 
ɫɭɦɦɟ ɨɛɴɟɦɨɜ ɜɟɳɟɫɬɜɚ ɢ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɬɚɤ ɤɚɤ ɨɧɢ ɢɦɟɸɬ 
ɪɚɡɧɵɟ ɩɥɨɬɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɨɛɴɟɦ ɪɚɫɬɜɨɪɚ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ 
ɬɨɥɶɤɨ ɤɚɤ  

VɊ = (mɊ-Ʌə + mȼ) /ρ. 
 ȿɫɥɢ ɠɟ ɦɵ ɫɥɢɜɚɟɦ ɜɦɟɫɬɟ ɞɜɚ ɪɚɫɬɜɨɪɚ ɫ ɪɚɡɥɢɱɧɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ, ɬɨ ɨɛɳɢɣ ɨɛɴɟɦ ɪɚɫɬɜɨɪɨɜ ɬɚɤɠɟ ɧɟ ɛɭɞɟɬ ɪɚɜɟɧ 
ɫɭɦɦɟ ɨɛɴɟɦɨɜ. 
ɉɊɂɆȿɊ 2:  

ȼɢɞ ɤɨɧɰɟɧɬɪɚɰɢɢ, 
ɪɚɡɦɟɪɧɨɫɬɶ 

ɋɨɞɟɪɠɚɧɢɟ 

Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɢ Ɋɚɫɬɜɨɪɟɧɧɨɝɨ 
ɜɟɳɟɫɬɜɚ 

ɜ ɪɚɫɬɜɨɪɟ ɢɥɢ 
ɪɚɫɬɜɨɪɢɬɟɥɟ 

ɩɪɨɰɟɧɬɧɚɹ (ɋ %),  % ɋ % = mȼ, ɝ ɜ 100 ɝ ɪ-ɪɚ ɋ % = (mȼ / mɊ-ɊȺ).100 

ɦɚɫɫɨɜɚɹ ɞɨɥɹ (ω), ɛ/ɪ ω = mȼ, ɝ ɜ 1 ɝ ɪ-ɪɚ ω = mȼ / mɊ-ɊȺ 

ɦɨɥɶɧɚɹ ɞɨɥɹ (ni), ɛ/ɪ 
nɊ-Ʌə = νɊ-Ʌə, 
nȼ = νȼ, ɦɨɥɶ 

ɜ 1 ɦɨɥɶ ɪ-ɪɚ nȼ = νȼ / (νȼ + ν Ɋ-Ʌə) 
nɊ-Ʌə = νɊ-Ʌə / (νɊ-Ʌə + νȼ) 

ɦɨɥɹɪɧɚɹ (ɋɆ), ɦɨɥɶ/ɥ ɋɆ = νȼ, ɦɨɥɶ ɜ 1000 ɦɥ  
ɪ-ɪɚ 

ɋɆ = νȼ / VɊ-ɊȺ (Ʌ) 

ɦɨɥɹɥɶɧɚɹ (ɋm), ɦɨɥɶ/ɤɝ ɪ-ɥɹ ɋm = νȼ, ɦɨɥɶ ɜ 1000 ɝ ɪ-ɥɹ ɋm = νȼ / mɊ-Ʌə (ɄȽ) 

ɷɤɜɢɜɚɥɟɧɬɧɚɹ (ɋɇ), ɷɤɜ/ɥ ɋɇ = zȼ,  ɷɤɜ ɜ 1000 ɦɥ  
ɪ-ɪɚ 

ɋɇ = zȼ / VɊ-ɊȺ (Ʌ) 

ɬɢɬɪ (Ɍ), ɝ/ɦɥ Ɍ = mȼ, ɝ ɜ 1 ɦɥ ɪ-ɪɚ Ɍ = mȼ / VɊ-ɊȺ (ɆɅ) 

ɜɵɪɚɠɟɧɧɚɹ ɜ ɝ/ɥ (ɋȽ/Ʌ), ɝ/ɥ CȽ/Ʌ = mȼ, ɝ ɜ 1000 ɦɥ  
ɪ-ɪɚ 

CȽ/Ʌ = mȼ / VɊ-ɊȺ (Ʌ) 
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ɉɭɫɬɶ ɫɥɢɥɢ ɞɜɚ ɪɚɫɬɜɨɪɚ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: ɋ %1, ρ1, 
V1 ɢ ɋ%2, ρ2, V2. Ɉɛɳɚɹ ɦɚɫɫɚ ɫɦɟɫɢ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ: ρ1 ·  V1 + ρ2 ·  V2 = 
mɪ(1+2). Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɫɦɟɫɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɟɟ 
ɩɥɨɬɧɨɫɬɶ ρ3, ɬɨɝɞɚ  

                     VɊ(1+2) =  mɪ(1+2) / ρ3
 = (ρ1 ·  V1 + ρ2 ·  V2) / ρ3. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɜɵɜɨɞɹɬɫɹ ɥɸɛɵɟ ɞɪɭɝɢɟ ɮɨɪɦɭɥɵ 
ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɚɫɫ, ɨɛɴɟɦɨɜ, ɤɨɧɰɟɧɬɪɚɰɢɣ ɢ ɬ. ɩ. 
4.  Ⱦɥɹ ɩɟɪɟɜɨɞɚ ɦɨɥɶɧɨɣ ɞɨɥɢ ɜ ɥɸɛɭɸ ɞɪɭɝɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɸɳɢɟ ɫɨɨɛɪɚɠɟɧɢɹ: 
ni – ɦɨɥɶɧɚɹ ɞɨɥɹ ɦɨɠɟɬ ɨɬɧɨɫɢɬɶɫɹ ɤ ɜɟɳɟɫɬɜɭ nɜ ɢɥɢ ɤ 
ɪɚɫɬɜɨɪɢɬɟɥɸ nɪ-ɥɹ, ɩɨɷɬɨɦɭ ɫɭɦɦɚ ɷɬɢɯ ɦɨɥɶɧɵɯ ɞɨɥɟɣ ɪɚɜɧɚ 1. Ⱥ 
ɨɬɫɸɞɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 1 ɦɨɥɶ ɫɦɟɫɢ 
ɫɨɞɟɪɠɢɬ νȼ = nɜ, ɦɨɥɶ ɢ νɪ-ɥɹ = nɪ-ɥɹ, ɦɨɥɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɦɨɠɧɨ 
ɧɚɣɬɢ ɦɚɫɫɭ ɷɬɢɯ ɤɨɥɢɱɟɫɬɜ ɜɟɳɟɫɬɜ, ɤɚɤ  
mȼ = Ɇȼ·νȼ ɢ mɊ-Ʌə =ɆɊ-Ʌə·  νɊ-Ʌə, ɚ ɬɚɤɠɟ  ɦɚɫɫɭ 1 ɦɨɥɶ ɷɬɨɣ ɫɦɟɫɢ ɤɚɤ   

Ɇȼ ·  νȼ + ɆɊ-Ʌə ·  νɊ-Ʌə = mɊ-ɊȺ  ɢɥɢ  Ɇȼ ·  nȼ + ɆɊ-Ʌə ·  nɊ-Ʌə = mɊ. 

ɂɡ ɩɨɥɭɱɟɧɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɥɟɝɤɨ ɜɵɜɟɫɬɢ ɮɨɪɦɭɥɭ 
ɥɸɛɨɣ ɞɪɭɝɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. 
ɉɊɂɆȿɊ 3: ɋ % = mȼ · 100 / mɊ = Ɇȼ · nȼ · 100 / (Ɇȼ · nȼ + ɆɊ-Ʌə · nɊ-Ʌə). 
ɉɊɂɆȿɊ 3.  

ɇɚɣɬɢ ɦɚɫɫɭ ɜɨɞɵ ɢ ɦɟɞɧɨɝɨ ɤɭɩɨɪɨɫɚ CuSO4 ∙5ɇ2O, ɧɟɨɛɯɨɞɢɦɵɯ 
ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɨɞɧɨɝɨ ɥɢɬɪɚ ɪɚɫɬɜɨɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ 8 % (ɩɨ ɦɚɫɫɟ) 
ɛɟɡɜɨɞɧɨɣ ɫɨɥɢ. ɉɥɨɬɧɨɫɬɶ 8 % -ɝɨ ɪɚɫɬɜɨɪɚ ɪɚɜɧɚ 1,084 ɝ/ɦɥ.  

Ɋɟɲɟɧɢɟ:   
1. Ɇɚɫɫɚ ɛɟɡɜɨɞɧɨɣ ɫɨɥɢ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ 1 ɥɢɬɪɟ 8  %-ɝɨ ɪɚɫɬɜɨɪɚ 

ɫɨɫɬɚɜɥɹɟɬ: 7,86
100

08,110008

100

VС
m %
в 








 ɝ  CuSO4

. 

2. Ɇɨɥɹɪɧɚɹ ɦɚɫɫɚ ɆCuSO4 ∙5ɇ2O = 249,7 ɝ/ɦɨɥɶ,  ɚ ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ 
ɆCuSO4 = 159,6 ɝ/ɦɨɥɶ. 

3. ɇɚɣɞёɦ ɦɚɫɫɭ ɤɪɢɫɬɚɥɥɨɝɢɞɪɚɬɚ, ɫɨɞɟɪɠɚɳɟɝɨ 86,7 ɝ ɛɟɡɜɨɞɧɨɣ 
ɫɨɥɢ:  

249,7 ɝ CuSO4 ∙5ɇ2O  ɫɨɨɬɜɟɬɫɬɜɭɟɬ ĺ   159,6 ɝ CuSO4  
              mCuSO4 ∙5ɇ2O                 ĺ              86,7 ɝ CuSO4   

                         6,135
6,159

7,867,249
m

2OH5• CuSO4



  ɝ. 

4. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ 
ɫɨɫɬɚɜɥɹɟɬ:  

mɇ2O = mɪ – mCuSO4 ∙5ɇ2O, mɪ - ɦɚɫɫɚ ɪɚɫɬɜɨɪɚ, 
mɇ2O = 1000 ɦɥ  ∙ 1,084 – 135,6 = 948ɝ.  
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ɉɊɂɆȿɊ 4. 

 Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, ɋm, ω ɢ Ɍ, ɋ % ɪɚɫɬɜɨɪёɧɧɨɝɨ ɜɟɳɟɫɬɜɚ H3PO4 ɫ 
ɦɨɥɶɧɨɣ ɞɨɥɟɣ 0,03 (ρ = 1,04 ɝ/ɦɥ). 

 
Ɋɟɲɟɧɢɟ: Ɍɚɤ ɤɚɤ nH

3
PO

4
 = 0,03, ɚ ɪɚɫɬɜɨɪ ɫɨɫɬɨɢɬ ɢɡ ɪɚɫɬɜɨɪёɧɧɨɝɨ 

ɜɟɳɟɫɬɜɚ ɢ ɪɚɫɬɜɨɪɢɬɟɥɹ (H2O), ɩɪɢɱёɦ 
nH

3
PO

4
 + nH

2
O = 1. 

1. Ɉɩɪɟɞɟɥɹɟɦ ɦɚɫɫɭ 1 ɦɨɥɶ ɪɚɫɬɜɨɪɚ  
m H

3
PO

4   =    nH
3
PO

4
 ∙ MH

3
PO

4
 = 0,03 ∙ 98 = 2,94 ɝ 

mH
2

O = nH
2

O ∙ MH
2

O = 0,97 ∙ 18 = 17,46 ɝ 

mɊ = mH
2

O + m H
3

PO
4
 = 2,94 + 17,46 = 20,4 ɝ. 

2.  Ɉɩɪɟɞɟɥɹɟɦ ɦɚɫɫɨɜɭɸ ɞɨɥɸ ɜɟɳɟɫɬɜɚ ɜ ɪɚɫɬɜɨɪɟ:    

                                     144,0
4,20

94,2

m

m

P

B  , ɋ% = 14,4 %. 

3. ɋm – ɦɨɥɹɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ – ɤɨɥɢɱɟɫɬɜɨ ɦɨɥɟɣ ɜɟɳɟɫɬɜɚ ɜ 1000 
ɝ ɪɚɫɬɜɨɪɢɬɟɥɹ. 

 
ɉɨ ɭɫɥɨɜɢɸ 0,03 ɦɨɥɹ H3PO4  ĺ ɫɨɞɟɪɠɢɬɫɹ ɜ 17,46 ɝ H2O 

                 ν H3PO4                 ĺ                1000 ɝ H2O. 

 ɋɥɟɞɨɜɚɬɟɥɶɧɨ, Cm = 2,86 ɦɨɥɶ /1000 ɝ H2O. 
Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɜɟɳɟɫɬɜɚ ɜ ɦɚɫɫɨɜɵɯ ɞɨɥɹɯ ɤ ɦɨɥɹɪɧɨɣ ɢ 

ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɹɦ ɢ ɨɛɪɚɬɧɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɥɨɬɧɨɫɬɶ 
ɪɚɫɬɜɨɪɚ. 

4. ɋɦ – ɦɨɥɶ/ɥɢɬɪ, ɚ ɋɧ – ɷɤɜ/ɥɢɬɪ (ɦɨɥɶ-ɷɤɜ/ɥɢɬɪ). 
Ɍɚɤ ɤɚɤ ɨɛɚ ɫɩɨɫɨɛɚ ɜɵɪɚɠɟɧɢɹ ɭɱɢɬɵɜɚɸɬ ɫɬɚɧɞɚɪɬɧɵɣ ɨɛɴɟɦ 1 ɥɢɬɪ 

ɪɚɫɬɜɨɪɚ, ɬɨ ɢ ɪɚɫɱёɬ ɧɭɠɧɨ ɜɟɫɬɢ ɧɚ ɷɬɨɬ ɨɛɴёɦ. 

,%100
V

m
C

P

B
% 




 , ɨɬɤɭɞɚ 
100

VС
m %
в


 . 

 76,149
100

04,110004,14
m 4PO3H 


  ɝ ɤɢɫɥɨɬɵ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶɫɹ 

ɜ 1000 ɦɥ ɪɚɫɬɜɨɪɚ, ɨɬɤɭɞɚ  = mB/MB = 149,76/98 = 1,53 ɦɨɥɶ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɋɦ = 1,53 ɦɨɥɶ/ɥɢɬɪ 

ɋɧ = ɋɦ ∙ 3                      ɋɧ = 1,53 ∙ 3 = 4,59 ɦɨɥɶ-ɷɤɜ/ɥ 
5. Ɍɢɬɪ – ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɦɦ ɜɟɳɟɫɬɜɚ, ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ 1 ɦɥ 

ɪɚɫɬɜɨɪɢɬɟɥɹ. 
Ɋɚɫɫɱɢɬɚɬɶ Ɍ ɦɨɠɧɨ ɩɨ ɥɸɛɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. 

a)   nH3PO4
, H

3
PO

4
  

m ɪ-ɪɚ  = 20,4 ɝ ; VP = mp / = 20,4/1,04 = 19,61 ɦɥ. 
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 19,61 ɦɥ  ĺ 2,94 ɝ 
                             1 ɦɥ     ĺ   Ɍɪ = 2,94/19,61 = 0,149 ɝ/ɦɥ 

ɛ)    ɂɫɯɨɞɹ ɢɡ ɋɦ, ɋɧ 

149,0
1000

9853,1

1000

M
T 4PO3H

P 








 ɝ/ɦɥ; ɋɆ = 4,59/3 = 1,53 ɦɨɥɶ/ɥ 

 

ɉɊɂɆȿɊ 5:  
Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, n, ω, Ɍ ɪɚɫɬɜɨɪёɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ 0,7 ɦɨɥɹɥɶɧɨɦ 
ɪɚɫɬɜɨɪɟ      Ʉ2SO4     (ρ = 1,07 ɝ/ɦɥ). 
Ɋɟɲɟɧɢɟ: Ɇɨɥɹɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɦɚɫɫɨɜɵɦ ɤɨɧɰɟɧɬɪɚɰɢɹɦ, 
ɩɨɷɬɨɦɭ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ nH

2
SO

4
 ɢ ω. 

ɋm = 0,7 ɦɨɥɶ / 1000 ɝ ɇ2O 

MK2SO4 = 174 ɝ/ɦɨɥɶ; Ɇɇ2Ɉ = 18 ɝ/ɦɨɥɶ 

012,0
6,557,0

7,0

1810007,0

7,0
n

O2H4SO2K

4SO2K
4SO2K 













  

nH2O = 1- 0,012 = 0,988 

mɪ = mB + mH2O = 0,012∙174 + 1000 = 2,1+1000 =1002 ɝ . 
 = 0,012∙174/1002 = 2,1∙ 10-3 
 Ⱦɚɥɟɟ ɪɚɫɱёɬ ɩɨɞɨɛɧɨ ɪɚɫɱёɬɭ ɜ ɩɪɢɦɟɪɟ 1.  
 

 Ɂɚɞɚɧɢɹ ɤ ɪɚɡɞɟɥɭ 3 

1. Ʉ 3 ɥ 10  %-ɝɨ ɪɚɫɬɜɨɪɚ HNO3 ( = 1,54 ɝ/ɫɦ3) ɩɪɢɛɚɜɢɥɢ 5 ɥ     
2  %-ɝɨ ɪɚɫɬɜɨɪɚ ɬɨɣ ɠɟ ɤɢɫɥɨɬɵ ( = 1,009 ɝ/ɫɦ3). 
Ɉɩɪɟɞɟɥɢɬɶ ɋ % ɢ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ, ɟɫɥɢ ɫɱɢɬɚɬɶ, 
ɱɬɨ ɨɛɴɟɦ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɪɚɜɟɧ 8 ɥ. 

2. Ʉ ɪɚɫɬɜɨɪɭ, ɫɨɞɟɪɠɚɳɟɦɭ 20 ɝ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ, ɩɪɢɛɚɜɢɥɢ 
80 ɦɥ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɧɚɬɪɢɹ ( = 1,1 ɝ/ɫɦ3) ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɯɥɨɪɢɞɚ ɧɚɬɪɢɹ 30  %. Ʉɚɤɨɟ ɜɟɳɟɫɬɜɨ ɢ ɜ 
ɤɚɤɨɦ ɤɨɥɢɱɟɫɬɜɟ (ɝ) ɨɫɬɚɥɨɫɶ ɜ ɪɚɫɬɜɨɪɟ ɩɨɫɥɟ ɪɟɚɤɰɢɢ? 

3. ɋɤɨɥɶɤɨ ɝɪɚɦɦ ɨɤɫɢɞɚ ɦɚɪɝɚɧɰɚ (IV) ɢ ɫɤɨɥɶɤɨ ɦɥ ɫɨɥɹɧɨɣ 
ɤɢɫɥɨɬɵ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 40  % ( =1,2 ɝ/ɫɦ3 ) ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ 20 ɥ ɯɥɨɪɚ ɩɪɢ ɧ.ɭ.? 

4. ɋɤɨɥɶɤɨ ɦɥ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 0,05 
( = 1,0 ɝ/ɫɦ3) ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 5 ɝ ɨɫɚɞɤɚ 
AgCl? 

5. ɋɦɟɲɚɥɢ 500 ɦɥ ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɫ ɋ%  = 10 %    ɢ       
 = 1,1 ɝ/ɫɦ3 ɢ 300 ɦɥ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɢɹ ɫ  =        
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1,2 ɝ/ɫɦ3.  Ɉɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɳɟɥɨɱɢ, ɟɫɥɢ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ ɨɛɪɚɡɨɜɚɥɚɫɶ ɤɢɫɥɚɹ ɫɨɥɶ. 

6. Ʉ 300 ɦɥ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɫɜɢɧɰɚ (II) ( = 1,03 ɝ/ɫɦ3) ɫ 
ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 0,4 ɞɨɛɚɜɢɥɢ 30 ɝ ɢɨɞɢɞɚ ɤɚɥɢɹ. Ʉɚɤɢɟ 
ɜɟɳɟɫɬɜɚ ɢ ɜ ɤɚɤɨɦ ɤɨɥɢɱɟɫɬɜɟ (ɝ) ɨɛɪɚɡɨɜɚɥɢɫɶ? 

7. ɐɢɧɤɨɜɵɣ ɫɩɥɚɜ ɦɚɫɫɨɣ 25 ɝ ɨɛɪɚɛɨɬɚɥɢ ɢɡɛɵɬɤɨɦ ɪɚɫɬɜɨɪɚ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. ȼɵɞɟɥɢɥɫɹ ɜɨɞɨɪɨɞ ɨɛɴɟɦɨɦ 4 ɥ. Ɉɩɪɟɞɟɥɢɬɶ 
ɦɚɫɫɨɜɭɸ ɞɨɥɸ ɰɢɧɤɚ ɜ ɫɨɫɬɚɜɟ ɫɩɥɚɜɚ. 

8. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɨɫɚɞɤɚ ɨɛɪɚɡɨɜɚɥɨɫɶ ɩɪɢ ɫɥɢɜɚɧɢɢ ɞɜɭɯ 
ɪɚɫɬɜɨɪɨɜ, ɫɨɞɟɪɠɚɳɢɯ 15 ɝ ɫɭɥɶɮɚɬɚ ɧɚɬɪɢɹ ɢ 10 ɝ ɯɥɨɪɢɞɚ 
ɛɚɪɢɹ. 

9. ɋɤɨɥɶɤɨ ɝɪɚɦɦ ɦɟɞɢ ɦɨɠɧɨ ɪɚɫɬɜɨɪɢɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ 250 ɦɥ 
ɪɚɫɬɜɨɪɚ HNO3 ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ  60 % ( = 1,4 ɝ/ɫɦ3). Ʉɚɤɨɣ 
ɝɚɡ ɩɪɢ ɷɬɨɦ ɜɵɞɟɥɹɟɬɫɹ? 

10. Ʉɚɤɨɣ ɨɛɴɟɦ ɯɥɨɪɚ ɢ ɪɚɫɬɜɨɪɚ ɛɪɨɦɢɞɚ ɤɚɥɢɹ (ɋ% = 50 %,         
 = 1,2 ɝ/ɫɦ3) ɬɪɟɛɭɸɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 500 ɝ ɛɪɨɦɚ? 

11. Ʉɚɤɨɣ ɨɛɴɟɦ ɜɨɞɨɪɨɞɚ ɩɪɢ ɧ.ɭ. ɜɵɞɟɥɢɬɫɹ, ɟɫɥɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ 1 ɝ ɚɥɸɦɢɧɢɹ ɫ 50 ɦɥ ɪɚɫɬɜɨɪɚ ɫɨɥɹɧɨɣ 
ɤɢɫɥɨɬɵ ɫ ɦɚɫɫɨɜɨɣ ɞɨɥɟɣ 0,3 ( = 1,4 ɝ/ɫɦ3)? 

12. Ʉɚɤɨɣ ɨɛɴɟɦ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ (IV) ɧɟɨɛɯɨɞɢɦ ɞɥɹ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 5 ɥ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ  1,2  %  ( = 1,1 ɝ/ɫɦ3) ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɤɢɫɥɨɣ 
ɫɨɥɢ? 

13. Ʉɚɤɨɣ ɨɛɴɟɦ NO2 ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɦɟɞɢ ɫ 5 ɥ 
ɪɚɫɬɜɨɪɚ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɫ C%= 42 % ( = 1,4 ɝ/ɫɦ3)? 

14. ɉɪɢ ɞɨɛɚɜɥɟɧɢɢ ɢɡɛɵɬɤɚ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɤ ɪɚɫɬɜɨɪɭ ɯɥɨɪɢɞɚ 
ɤɚɥɶɰɢɹ ɨɛɪɚɡɨɜɚɥɨɫɶ 60 ɝ ɨɫɚɞɤɚ. ɋɤɨɥɶɤɨ ɦɨɥɟɣ ɋɚɋI2 
ɫɨɞɟɪɠɚɥɨɫɶ ɜ ɪɚɫɬɜɨɪɟ? 

15. ɋɤɨɥɶɤɨ ɥɢɬɪɨɜ NH3 ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 15 ɥ 
ɚɡɨɬɚ ɢ 3 ɥ ɜɨɞɨɪɨɞɚ? 

16. Ʉ ɪɚɫɬɜɨɪɭ, ɫɨɞɟɪɠɚɳɟɦɭ ɯɥɨɪɢɞ ɛɚɪɢɹ, ɞɨɛɚɜɢɥɢ 200 ɦɥ 
ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 2 ɦɨɥɶ/ɥ. Ʉɚɤɚɹ 
ɫɨɥɶ ɩɪɢ ɷɬɨɦ ɨɛɪɚɡɨɜɚɥɚɫɶ ɢ ɜ ɤɚɤɨɦ ɤɨɥɢɱɟɫɬɜɟ? 

17. ɋɤɨɥɶɤɨ ɦɨɥɶ ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɢɹ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɤ 40 ɝ 
ɝɢɞɪɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ ɞɥɹ ɟɝɨ ɩɨɥɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɹ? 

18. Ʉ 4 ɥ 16  %-ɝɨ ɪɚɫɬɜɨɪɚ HNO3 ( = 1,6 ɝ/ɫɦ3) ɩɪɢɛɚɜɢɥɢ 5 ɥ          
2 %-ɝɨ ɪɚɫɬɜɨɪɚ ɬɨɣ ɠɟ ɤɢɫɥɨɬɵ ( = 1,009 ɝ/ɫɦ3). 
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Ɉɩɪɟɞɟɥɢɬɶ ɋ% ɢ ɋɆ, ɟɫɥɢ ɫɱɢɬɚɬɶ, ɱɬɨ ɨɛɴɟɦ ɩɨɥɭɱɟɧɧɨɝɨ 
ɪɚɫɬɜɨɪɚ ɪɚɜɟɧ 8 ɥ. 

19. ɂɡ 900 ɝ 60  %-ɝɨ ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɜɵɩɚɪɢɜɚɧɢɟɦ 
ɭɞɚɥɢɥɢ 100 ɝ ɜɨɞɵ. ɑɟɦɭ ɪɚɜɧɚ ɋ% ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ? 

20. ɂɡ 700 ɝ 60  %-ɝɨ ɪɚɫɬɜɨɪɚ H2SO4 ɜɵɩɚɪɢɜɚɧɢɟɦ ɭɞɚɥɢɥɢ 200 
ɝ ɜɨɞɵ. ɑɟɦɭ ɪɚɜɧɚ ɋ% ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ? 

21. ɋɤɨɥɶɤɨ (ɝ) ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɛɚɜɢɬɶ ɤ 200 ɝ 68  %-ɝɨ 
ɪɚɫɬɜɨɪɚ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 10  %-ɣ ɪɚɫɬɜɨɪ? 

22. Ʉ 3 ɥ 1  %-ɝɨ ɪɚɫɬɜɨɪɚ HNO3 ( = 1,004 ɝ/ɫɦ3) ɩɪɢɛɚɜɢɥɢ 3 ɥ     
2  %-ɝɨ ɪɚɫɬɜɨɪɚ ɬɨɣ ɠɟ ɤɢɫɥɨɬɵ ( = 1,009 ɝ/ ɝ/ɫɦ3). 
Ɉɩɪɟɞɟɥɢɬɶ ɋ% ɢ ɋɆ, ɟɫɥɢ ɫɱɢɬɚɬɶ, ɱɬɨ ɨɛɴɟɦ ɩɨɥɭɱɟɧɧɨɝɨ 
ɪɚɫɬɜɨɪɚ ɪɚɜɟɧ 6 ɥ. 

23. ɋɤɨɥɶɤɨ ɦɥ 96 %-ɝɨ ɪɚɫɬɜɨɪɚ H2SO4 ( = 1,84 ɝ/ɫɦ3) ɧɟ-
ɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 1 ɥ 0,5 Ɇ ɪɚɫɬɜɨɪɚ 
ɤɢɫɥɨɬɵ? 

24. Ʉ 1 ɥ 10  %-ɝɨ ɪɚɫɬɜɨɪɚ ɄɈɇ ( = 1,23 ɝ/ɫɦ3) ɩɪɢɛɚɜɢɥɢ 0,5 ɥ       
5  %-ɝɨ ɪɚɫɬɜɨɪɚ ( = 1,09 ɝ/ɫɦ3). ɋɦɟɫɶ ɪɚɡɛɚɜɢɥɢ ɜɨɞɨɣ ɞɨ 5 
ɥ. ȼɵɱɢɫɥɢɬɶ ɋɆ, ɋɇ, Ɍ. 

25. ɋɤɨɥɶɤɨ ɦɥ 96 %-ɝɨ ɪɚɫɬɜɨɪɚ H2SO4 ( = 1,84 ɝ/ ɫɦ3)  ɧɟ-
ɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 2 ɥ 0,5 ɇ ɪɚɫɬɜɨɪɚ 
ɤɢɫɥɨɬɵ? 

26. ɋɤɨɥɶɤɨ ɦɥ 0,1 ɇ ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɦɨɠɧɨ 
ɩɪɢɝɨɬɨɜɢɬɶ ɢɡ 1 ɦɥ ɨɥɟɭɦɚ, ɫɨɞɟɪɠɚɳɟɝɨ 85,3 % ɨɛɳɟɝɨ SO3 
ɢ ɢɦɟɸɳɟɝɨ ɩɥɨɬɧɨɫɬɶ 1,897? 

27. ɋɤɨɥɶɤɨ ɥ NH3 (ɧ.ɭ.) ɫɥɟɞɭɟɬ ɪɚɫɬɜɨɪɢɬɶ ɜ 200 ɝ 10 %-ɝɨ 
ɪɚɫɬɜɨɪɚ NH4OH ɞɥɹ ɩɨɥɭɱɟɧɢɹ 20 % ɪɚɫɬɜɨɪɚ? 

28. ɋɤɨɥɶɤɨ ɥɢɬɪɨɜ SO2 (ɧ.ɭ.) ɧɚɞɨ ɪɚɫɬɜɨɪɢɬɶ ɜ 400 ɝ ɜɨɞɵ, 
ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 15 %-ɣ ɪɚɫɬɜɨɪ ɫɟɪɧɢɫɬɨɣ ɤɢɫɥɨɬɵ? 

29. Ʉɚɤɨɣ ɨɛɴɟɦ 2 ɇ ɪɚɫɬɜɨɪɚ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɦɨɠɧɨ 
ɩɪɢɝɨɬɨɜɢɬɶ ɢɡ 50 ɦɥ 100 %-ɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ  ( = 1,34 ɝ/ 
ɫɦ3)? 

30. ɇɚɫɵɳɟɧɧɵɣ ɩɪɢ 15 ɋ ɪɚɫɬɜɨɪ Ʉ2ɋɈ3 ɫɨɞɟɪɠɢɬ 51,3 % 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ. ɉɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ 1,563 ɝ/ɦɥ. 
ȼɵɱɢɫɥɢɬɶ, ɫɤɨɥɶɤɨ ɫɨɞɟɪɠɢɬɫɹ ɜ 1 ɥ ɪɚɫɬɜɨɪɚ: ɚ) ɝɪɚɦɦɨɜ 
Ʉ2ɋɈ3;    ɛ) ɦɨɥɟɣ Ʉ2ɋɈ3. 

31. ɋɤɨɥɶɤɨ ɦɥ 38  %-ɣ HCl ( = 1,19 ɝ/ ɫɦ3) ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 1 ɥ 2 ɇ ɪɚɫɬɜɨɪɚ? 
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32. ȼ 250 ɝ   98  %-ɝɨ ɪɚɫɬɜɨɪɚ ɇ3ɊɈ4 ɪɚɫɬɜɨɪɢɥɢ 14,2 ɝ ɨɤɫɢɞɚ 
ɮɨɫɮɨɪɚ (V). Ɉɩɪɟɞɟɥɢɬɶ ɋ % ɢ ni ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

33. Ʉɚɤɢɟ ɨɛɴɟɦɵ 60  %-ɣ H2SO4 ( = 1,5 ɝ/ ɫɦ3) ɢ 14  %-ɣ   H2SO4 ( = 
1,1 ɝ/ɫɦ3) ɧɭɠɧɨ ɫɦɟɲɚɬɶ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 10 ɥ 27  %-ɝɨ ɪɚɫɬɜɨɪɚ    
( = 1,2 ɝ/ ɫɦ3)? 

34. ɋɦɟɲɚɥɢ 100 ɦɥ 50 %-ɝɨ ɪɚɫɬɜɨɪɚ H2SO4 ( = 1,4 ɝ/ ɫɦ3) ɢ     
100 ɦɥ 10  %-ɝɨ ɪɚɫɬɜɨɪɚ H2SO4 ( = 1,08 ɝ/ ɫɦ3). ɋɦɟɫɶ 
ɪɚɡɛɚɜɢɥɢ ɜɨɞɨɣ ɞɨ 3 ɥ. Ɉɩɪɟɞɟɥɢɬɶ ɋɧ, Ɍ. 

35. Ʉ 0,1 ɥ 96  %-ɝɨ ɪɚɫɬɜɨɪɚ H2SO4 ( = 1,84 ɝ/ɫɦ3) ɩɪɢɛɚɜɢɥɢ    
0,4 ɥ ɜɨɞɵ ( = 1ɝ/ɫɦ3).  ɉɨɥɭɱɢɥɫɹ ɪɚɫɬɜɨɪ  = 1,225 ɝ/ɫɦ3. 
Ɉɩɪɟɞɟɥɢɬɶ ɋ %, ni, ɋɆ, Ɍ. 

36. 500 ɦɥ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɦɚɝɧɢɹ, ɫɨɞɟɪɠɚɳɟɝɨ 
100,3 ɝ MgCl2 ɜ 100 ɦɥ ɪɚɫɬɜɨɪɚ, ɪɚɡɛɚɜɢɥɢ ɞɨ 1000 ɦɥ. 
Ɉɩɪɟɞɟɥɢɬɶ ɋɧ, ɋɆ ɢ Ɍ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

37. Ʉɚɤɨɣ ɨɛɴɟɦ 96  %-ɝɨ ɪɚɫɬɜɨɪɚ H2SO4 ( = 1,84 ɝ/ɫɦ3) 
ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 100 ɝ 0,2 ɦɨɥɹɥɶɧɨɝɨ 
ɪɚɫɬɜɨɪɚ? 

38. ɋɤɨɥɶɤɨ ɥɢɬɪɨɜ NH3 (ɧ.ɭ.) ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɬɜɨɪɢɬɶ ɜ 200 ɦɥ 
ɜɨɞɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 10  %-ɝɨ ɪɚɫɬɜɨɪɚ NH4OH? 

39. Ɉɩɪɟɞɟɥɢɬɶ ɩɪɨɰɟɧɬɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɪɚɫɬɜɨɪɚ, 
ɩɨɥɭɱɟɧɧɨɝɨ ɢɫɩɚɪɟɧɢɟɦ 500 ɦɥ ɜɨɞɵ ɢɡ 1 ɥ 5  %-ɝɨ ɪɚɫɬɜɨɪɚ 
NaCl  ( =   1,02 ɝ/ɫɦ3). 

40. Ʉɚɤɨɣ ɨɛɴɟɦ 96  %-ɣ H2SO4 ( = 1,84 ɝ/ɫɦ3)  ɧɟɨɛɯɨɞɢɦɨ 
ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 250 ɦɥ 0,1 Ɇ ɪɚɫɬɜɨɪɚ? 

41. Ʉɚɤɨɜɵ ɋ % ɢ ɋɆ ɪɚɫɬɜɨɪɚ ɯɪɨɦɚɬɚ ɤɚɥɢɹ, ɩɨɥɭɱɟɧɧɨɝɨ 
ɫɥɢɜɚɧɢɟɦ 150 ɦɥ 40  %-ɝɨ ɪɚɫɬɜɨɪɚ ( = 1,39 ɝ/ɫɦ3) ɢ 350 ɦɥ    
10  %-ɝɨ ɪɚɫɬɜɨɪɚ ( = 1,08 ɝ/ɫɦ3)? ɂɡɦɟɧɟɧɢɟɦ ɨɛɴɟɦɚ ɩɪɢ 
ɫɥɢɜɚɧɢɢ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. 

42. Ʉɚɤɢɟ ɨɛɴɟɦɵ 36,5  %-ɣ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ( = 1,18 ɝ/ɫɦ3) ɢ 
ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 500 ɝ ɦɨɥɹɥɶɧɨɝɨ 
ɪɚɫɬɜɨɪɚ? 

43. ɋɦɟɲɚɥɢ 100 ɦɥ 10  %-ɝɨ KOH ( = 1,22 ɝ/ɫɦ3) ɢ 200 ɦɥ 20  %-
ɝɨ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ ( = 1,34 ɝ/ɫɦ3). ȼɵɱɢɫɥɢɬɶ 
ɦɨɥɶɧɭɸ ɞɨɥɸ ɤɚɠɞɨɝɨ ɝɢɞɪɨɤɫɢɞɚ ɜ ɩɨɥɭɱɟɧɧɨɦ ɪɚɫɬɜɨɪɟ. 

44. ɋɤɨɥɶɤɨ (ɝ) ɜɨɞɵ ɧɚɞɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 1,5 
ɦɨɥɹɥɶɧɨɝɨ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɧɚɬɪɢɹ ɢɡ 10 ɝ NaCl? 
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45. ȼɵɱɢɫɥɢɬɶ ɧɨɪɦɚɥɶɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɄɈɇ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɢ 
ɫɥɢɜɚɧɢɢ 100 ɦɥ 10 %-ɝɨ ɪɚɫɬɜɨɪɚ ( = 1,12 ɝ/ɫɦ3) ɢ 200 ɦɥ    
20  %-ɝɨ ɪɚɫɬɜɨɪɚ (ɦ = 1,2 ɝ/ɫɦ3). Ɉɛɴɟɦ ɩɨɥɭɱɟɧɧɨɝɨ 
ɪɚɫɬɜɨɪɚ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 300 ɦɥ. 

46. Ʉ 1 ɥ 60 %-ɝɨ ɪɚɫɬɜɨɪɚ H3PO4 ( = 1,78 ɝ/ɫɦ3)  ɞɨɛɚɜɢɥɢ 2 ɥ 
ɜɨɞɵ. Ɉɩɪɟɞɟɥɢɬɶ ɋ % ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

47. ɋɤɨɥɶɤɨ ɥɢɬɪɨɜ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɯɥɨɪɨɜɨɞɨɪɨɞɚ (ɧ.ɭ.) ɧɚɞɨ 
ɪɚɫɬɜɨɪɢɬɶ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 10 ɥ 0,1ɇ ɪɚɫɬɜɨɪɚ? 

48. ȼ 600 ɦɥ ɪɚɫɬɜɨɪɚ ɫɨɞɟɪɠɢɬɫɹ 11,76 ɝ H3PO4. Ɉɩɪɟɞɟɥɢɬɶ ɋɧ, ɋɆ 
ɢ Ɍ. 

49. ɋɤɨɥɶɤɨ ɦɥ 30  %-ɝɨ ɪɚɫɬɜɨɪɚ HNO3 ( = 1,21 ɝ/ɫɦ3)  ɧɭɠɧɨ 
ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 0,5 ɥ 1 ɇ ɪɚɫɬɜɨɪɚ? 

50. ȼ 1 ɥ ɜɨɞɵ ɪɚɫɬɜɨɪɢɥɢ 666 ɝ ɄɈɇ.  = 1,395 ɝ/ɫɦ3. 
Ɉɩɪɟɞɟɥɢɬɶ ɋ %, ɋɧ, ɋɆ, Ɍ. 

51. ȼɵɱɢɫɥɢɬɶ ɋ % ɢ ɋɆ ɪɚɫɬɜɨɪɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɤ   
70 ɦɥ 4  %-ɝɨ ɪɚɫɬɜɨɪɚ ɛɪɨɦɢɞɚ ɧɚɬɪɢɹ (4 % = 1,11 ɝ/ɫɦ3    ɢ 
ɪɚɡɛ = 1,5 ɝ/ɫɦ3)  10,5 ɝ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ NaBr. 

52. Ʉɚɤɢɟ ɨɛɴɟɦɵ 20  %-ɝɨ ( = 1,14 ɝ/ɫɦ3) ɢ 6 %-ɝɨ ( = 1,04 
ɝ/ɫɦ3) ɪɚɫɬɜɨɪɨɜ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɫɦɟɲɚɬɶ, ɱɬɨɛɵ 
ɩɪɢɝɨɬɨɜɢɬɶ 5 ɥ 10  %-ɝɨ ɪɚɫɬɜɨɪɚ ( = 1,07 ɝ/ɫɦ3)? 

53. ɋɤɨɥɶɤɨ ɥɢɬɪɨɜ ɚɦɦɢɚɤɚ (ɧ.ɭ.) ɫɥɟɞɭɟɬ ɪɚɫɬɜɨɪɢɬɶ ɜ 500 ɝ         
5 %-ɝɨ ɪɚɫɬɜɨɪɚ NH4OH, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 15 %-ɣ ɪɚɫɬɜɨɪ 
NH4OH? 

54. Ʉ 0,1 ɥ 80  %-ɝɨ ɪɚɫɬɜɨɪɚ HNO3 ( = 1,46 ɝ/ ɫɦ3) ɩɪɢɛɚɜɢɥɢ   
0,4 ɥ ɜɨɞɵ. ɉɨɥɭɱɢɥɫɹ ɪɚɫɬɜɨɪ ɫ ɩɥɨɬɧɨɫɬɶɸ 1,128. 
Ɉɩɪɟɞɟɥɢɬɶ ɋ % ɢ ɋɧ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

55. ɋɤɨɥɶɤɨ (ɝ) ɜɨɞɵ ɧɭɠɧɨ ɩɪɢɛɚɜɢɬɶ ɤ 100 ɦɥ 48  %-ɝɨ 
ɪɚɫɬɜɨɪɚ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ( = 1,3 ɝ/ɫɦ3), ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 20 
%-ɣ ɪɚɫɬɜɨɪ? 

56. ɋɤɨɥɶɤɨ (ɦɥ) 56 %-ɣ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ( = 1,46 ɝ/ɫɦ3) 
ɩɨɬɪɟɛɭɟɬɫɹ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 3 ɥ 1 ɇ ɪɚɫɬɜɨɪɚ? 

57. ɋɤɨɥɶɤɨ (ɝ)  Cu(NO3)2 ɫɨɞɟɪɠɢɬɫɹ ɜ 50 ɦɥ 0,96 ɇ ɪɚɫɬɜɨɪɚ? 

58. Ɉɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɣ ɨɛɴɟɦ ɜɨɞɵ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɧɚɞɨ ɞɨɛɚɜɢɬɶ ɤ 0,5 ɥ 40  %-ɝɨ NaOH (= 1,43 ɝ/ɫɦ3) ɞɥɹ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 10  %-ɝɨ ɪɚɫɬɜɨɪɚ. 

59. Ɋɚɫɫɱɢɬɚɬɶ ɨɛɴɟɦ ɝɚɡɚ ɜ ɥ (ɧ.ɭ.), ɤɨɬɨɪɵɣ ɩɨɥɧɨɫɬɶɸ 
ɩɨɝɥɨɳɚɟɬɫɹ 1 ɥ ɜɨɞɵ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 36  % HCl. 
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60. Ɋɚɫɫɱɢɬɚɬɶ ɨɛɴɟɦ ɝɚɡɚ ɜ ɥ (ɧ.ɭ.), ɤɨɬɨɪɵɣ ɩɨɥɧɨɫɬɶɸ 
ɩɨɝɥɨɳɚɟɬɫɹ 1 ɥ ɜɨɞɵ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 5  % ɪɚɫɬɜɨɪɚ NH3. 

61. Ɉɩɪɟɞɟɥɢɬɶ ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɟɳɟɫɬɜɚ ɜ ɪɚɫɬɜɨɪɟ, 
ɩɪɢ ɫɦɟɲɢɜɚɧɢɢ: 100 ɦɥ 1-ɦɨɥɹɪɧɨɝɨ ɪɚɫɬɜɨɪɚ ɋɇ3ɋɈɈɇ   
( = 1,007 ɝ/ɫɦ3)  ɢ 10 ɦɥ 60  %-ɝɨ ɪɚɫɬɜɨɪɚ ɬɨɣ ɠɟ ɤɢɫɥɨɬɵ 
( = 1,064 ɝ/ɫɦ3). 

62. Ɉɩɪɟɞɟɥɢɬɶ ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɟɳɟɫɬɜɚ ɜ ɪɚɫɬɜɨɪɟ, 
ɩɪɢɝɨɬɨɜɥɟɧɧɨɦ ɫɦɟɲɢɜɚɧɢɟɦ: 200 ɦɥ 0,2 Ɇ BaCl2 ( = 1,034 

ɝ/ɫɦ3)  ɢ 50 ɦɥ 24  %-ɝɨ ɪɚɫɬɜɨɪɚ BaCl2 ( = 1,25 ɝ/ɫɦ3). 

63. ɋɤɨɥɶɤɨ ɦɥ ɜɨɞɵ ɧɭɠɧɨ ɞɨɛɚɜɢɬɶ ɤ 96 % - ɦɭ ɪɚɫɬɜɨɪɭ 
H2SO4 ( = 1,84 ɝ/ɫɦ3), ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɪɚɫɬɜɨɪ 1ɦɨɥɶ/ɥ 
( = 1,06 ɝ/ɫɦ3). 

64. ȼ 2 ɥ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ( = 1,09 ɝ/ɫɦ3) ɪɚɫɬɜɨɪɢɥɢ 4 ɥ 
ɫɟɪɨɜɨɞɨɪɨɞɚ (ɧ.ɭ.). Ɉɩɪɟɞɟɥɢɬɶ ɋm, ɋ %, ni. 

65. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ SO3 ɧɚɞɨ ɪɚɫɬɜɨɪɢɬɶ ɜ 400 ɝ ɜɨɞɵ, ɱɬɨɛɵ 
ɩɨɥɭɱɢɬɶ 15  %-ɣ ɪɚɫɬɜɨɪ H2SO4? 

66. 3,5 ɝ ɬɟɯɧɢɱɟɫɤɨɝɨ ɟɞɤɨɝɨ ɤɚɥɢɹ ɪɚɫɬɜɨɪɢɥɢ ɜ ɜɨɞɟ ɢ 
ɩɨɥɭɱɢɥɢ 500 ɦɥ 0,1 Ɇ ɪɚɫɬɜɨɪɚ ɄɈɇ. Ʉɚɤɨɜɨ ɩɪɨɰɟɧɬɧɨɟ 
ɫɨɞɟɪɠɚɧɢɟ ɄɈɇ ɜ ɨɛɪɚɡɰɟ? 

67. Ɉɛɪɚɡɟɰ ɬɟɯɧɢɱɟɫɤɨɣ ɤɚɭɫɬɢɱɟɫɤɨɣ ɫɨɞɵ ɫɨɞɟɪɠɢɬ 98  % 
NaOH. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɬɚɤɨɣ ɫɨɞɵ ɧɚɞɨ ɜɡɹɬɶ ɞɥɹ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 1 ɥ 2 ɧ. ɪɚɫɬɜɨɪɚ NaOH? 

68. Ɉɛɪɚɡɟɰ ɬɟɯɧɢɱɟɫɤɨɣ ɤɚɭɫɬɢɱɟɫɤɨɣ ɫɨɞɵ ɫɨɞɟɪɠɢɬ 72 % 
NaOH. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɬɚɤɨɣ ɫɨɞɵ ɧɚɞɨ ɜɡɹɬɶ ɞɥɹ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 4 ɥ 20  % ɪɚɫɬɜɨɪɚ NaOH ( = 1,5 ɝ/ɫɦ3). 

69. Ɉɛɪɚɡɟɰ ɬɟɯɧɢɱɟɫɤɨɣ ɤɚɭɫɬɢɱɟɫɤɨɣ ɫɨɞɵ ɫɨɞɟɪɠɢɬ 92 % 
NaOH. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɬɚɤɨɣ ɫɨɞɵ ɧɚɞɨ ɜɡɹɬɶ ɞɥɹ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 10 ɥ 2 Ɇ ɪɚɫɬɜɨɪɚ NaOH? 

70. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ SO3 ɧɚɞɨ ɪɚɫɬɜɨɪɢɬɶ ɜ 600 ɝ ɜɨɞɵ, ɱɬɨɛɵ 
ɩɨɥɭɱɢɬɶ 25  %-ɣ ɪɚɫɬɜɨɪ H2SO4? 

71. ɋɤɨɥɶɤɨ ɥ SO3 ɧɚɞɨ ɪɚɫɬɜɨɪɢɬɶ ɜ 400 ɝ ɜɨɞɵ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 
15  %-ɣ ɪɚɫɬɜɨɪ H2SO4? 

72. ȼ 1 ɥ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ( = 0,784 ɝ/ɫɦ3) ɪɚɫɬɜɨɪɢɥɢ 4 ɥ 
ɫɟɪɨɜɨɞɨɪɨɞɚ (ɧ.ɭ.). Ɉɩɪɟɞɟɥɢɬɶ ɋm, ɋ %, ni. 

73. ȼ 2 ɥ 96  % ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ( = 0,84 ɝ/ɫɦ3)  ɪɚɫɬɜɨɪɢɥɢ 400 
ɝ ɋ6ɇ12Ɉ6. Ɉɩɪɟɞɟɥɢɬɶ ɋ % ɝɥɸɤɨɡɵ ɢ ɫɩɢɪɬɚ ɜ ɩɨɥɭɱɟɧɧɨɣ 
ɫɦɟɫɢ. 
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74. ɋɦɟɲɚɥɢ ɞɜɚ ɪɚɫɬɜɨɪɚ: 500 ɦɥ 1 ɧ. NaOH ɢ 2 ɥ 0,1 Ɇ 
ɪɚɫɬɜɨɪɚ NaCl. Ʉɚɤɨɜɚ ɦɨɥɹɪɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ NaOH ɢ NaCl 
ɜ ɩɨɥɭɱɟɧɧɨɦ ɪɚɫɬɜɨɪɟ? 

75. ɋɤɨɥɶɤɨ ɦɥ 70 %-ɝɨ ɪɚɫɬɜɨɪɚ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ( = 1,06 
ɝ/ɫɦ3)  ɧɭɠɧɨ ɜɡɹɬɶ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 0,5 ɥ 9  % ɪɚɫɬɜɨɪɚ? 

76. ɋɤɨɥɶɤɨ ɦɥ 90 %-ɝɨ ɪɚɫɬɜɨɪɚ ɋɇ3ɋɈɈɇ ( = 1,05 ɝ/ɫɦ3)  
ɧɭɠɧɨ ɜɡɹɬɶ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 0,5 ɥ 0,2 ɇ ɪɚɫɬɜɨɪɚ? 

77. ɋɤɨɥɶɤɨ ɦɥ 70 %-ɝɨ ɪɚɫɬɜɨɪɚ ɧɢɬɪɢɬɚ ɤɚɥɢɹ ( = 1,3 ɝ/ɫɦ3)  
ɧɭɠɧɨ ɜɡɹɬɶ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 0,5 ɥ 1 ɇ ɪɚɫɬɜɨɪɚ? 

78. ɋɤɨɥɶɤɨ ɦɥ 70 %-ɝɨ ɪɚɫɬɜɨɪɚ ɫɭɥɶɮɚɬɚ ɤɚɥɢɹ ( = 1,4 ɝ/ɫɦ3)  
ɧɭɠɧɨ ɜɡɹɬɶ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 0,5 ɥ 0,1 ɇ ɪɚɫɬɜɨɪɚ? 

79. ɋɦɟɲɚɥɢ ɞɜɚ ɪɚɫɬɜɨɪɚ: 500 ɦɥ 2 ɧ. ɄOH ɢ 2 ɥ 0,1 Ɇ ɪɚɫɬɜɨɪɚ 
NaCl. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ ɄOH ɢ NaCl ɜ ɩɨɥɭɱɟɧɧɨɦ ɪɚɫɬɜɨɪɟ. 

80. Ʉɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɋ2ɇ5Ɉɇ ɧɚɞɨ ɪɚɫɬɜɨɪɢɬɶ 
ɜ 50 ɝ ɜɨɞɵ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɪɚɫɬɜɨɪ, ɦɨɥɹɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɨɬɨɪɨɝɨ ɨɤɚɡɚɥɚɫɶ ɛɵ ɪɚɜɧɨɣ 0,3 ɦɨɥɶ/1000 ɝ 
ɜɨɞɵ.  

81. ɉɪɢ ɪɚɫɬɜɨɪɟɧɢɢ 11,5 ɝ ɜɟɳɟɫɬɜɚ ɜ 250 ɝ ɜɨɞɵ ɦɨɥɹɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɨɤɚɡɚɥɚɫɶ ɪɚɜɧɨɣ 0,5 ɦɨɥɶ/1000 ɝ 
ɜɨɞɵ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɥɹɪɧɭɸ ɦɚɫɫɭ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ. 

82. ɂɦɟɟɬɫɹ 40  %-ɣ ɪɚɫɬɜɨɪ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ ( = 1,4 ɝ/ɫɦ3). 
Ʉɚɤɨɣ ɨɛɴɟɦ ɷɬɨɝɨ ɪɚɫɬɜɨɪɚ ɧɭɠɧɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 10 
ɥ 15  %-ɝɨ ɪɚɫɬɜɨɪɚ ( = 1,116 ɝ/ɫɦ3)? 

83. ȼ 72,8 ɦɥ ɜɨɞɵ ɪɚɫɬɜɨɪɢɥɢ 11,2 ɥ ɝɚɡɨɨɛɪɚɡɧɨɝɨ 
ɯɥɨɪɨɜɨɞɨɪɨɞɚ (ɧ.ɭ.). ɉɥɨɬɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ 
ɨɤɚɡɚɥɚɫɶ ɪɚɜɧɨɣ 1,1 ɝ/ɦɥ. ȼɵɱɢɫɥɢɬɶ ɋ % ɢ ɨɛɴɟɦ 
ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

84. Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɜ ɜɨɞɟ ɋɈ2 ɩɪɢ ɧ.ɭ. ɪɚɜɧɚ 1,7 ɥ ɧɚ 1 ɥ ɜɨɞɵ. 
Ɉɩɪɟɞɟɥɢɬɶ  % ɤɨɧɰɟɧɬɪɚɰɢɸ ɋɈ2 ɜ ɧɚɫɵɳɟɧɧɨɦ ɪɚɫɬɜɨɪɟ. 

85. ɇɚɣɬɢ ɦɚɫɫɵ ɜɨɞɵ ɢ ɦɟɞɧɨɝɨ ɤɭɩɨɪɨɫɚ CuSO4∙5ɇ2Ɉ, 
ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 3 ɥ ɪɚɫɬɜɨɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ 
10 % ɛɟɡɜɨɞɧɨɣ ɫɨɥɢ ( = 1,09 ɝ/ɫɦ3). 

86. ɇɚɣɬɢ ɦɚɫɫɵ ɜɨɞɵ ɢ ɦɟɞɧɨɝɨ ɤɭɩɨɪɨɫɚ CuSO4∙5ɇ2Ɉ, 
ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 5 ɥ ɪɚɫɬɜɨɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ  
1,0 % ɛɟɡɜɨɞɧɨɣ ɫɨɥɢ ( = 1,02 ɝ/ɫɦ3).   

87. ɋɤɨɥɶɤɨ (ɝ) ɜɨɞɵ ɢ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɨɞɵ Na2CO3∙10ɇ2Ɉ 
ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 100 ɝ 0,5 %-ɝɨ ɪɚɫɬɜɨɪɚ 
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Na2CO3? 

88. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɚɥɸɦɨɤɚɥɢɟɜɵɯ ɤɜɚɫɰɨɜ KȺl(SO4)2∙12ɇ2Ɉ 
ɩɨɬɪɟɛɭɟɬɫɹ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 3 ɥ 0,6 Ɇ ɪɚɫɬɜɨɪɚ 
KȺl(SO4)2? 

89. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ Na2SO4 ∙10ɇ2Ɉ  ɧɚɞɨ ɪɚɫɬɜɨɪɢɬɶ ɜ 800 ɝ 
ɜɨɞɵ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 10  %-ɣ ɪɚɫɬɜɨɪ Na2SO4? 

90. ȼ ɤɚɤɨɣ ɦɚɫɫɟ ɜɨɞɵ ɧɭɠɧɨ ɪɚɫɬɜɨɪɢɬɶ 25 ɝ CuSO4∙5ɇ2Ɉ, 
ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 8  %-ɣ ɪɚɫɬɜɨɪ CuSO4? 

91. ɋɤɨɥɶɤɨ ɦɨɥɶ MgSO4∙7ɇ2Ɉ ɧɚɞɨ ɩɪɢɛɚɜɢɬɶ ɤ 100 ɦɨɥɹɦ 
ɜɨɞɵ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 10  %-ɣ ɪɚɫɬɜɨɪ MgSO4? 

92. ɋɤɨɥɶɤɨ ɦɨɥɶ MgSO4∙7ɇ2Ɉ ɧɚɞɨ ɩɪɢɛɚɜɢɬɶ ɤ 200 ɦɨɥɹɦ 
ɜɨɞɵ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 15  %-ɣ ɪɚɫɬɜɨɪ MgSO4? 

93. ɋɤɨɥɶɤɨ (ɝ) ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɨɞɵ Na2CO3 ∙10ɇ2Ɉ ɢ 10  %-ɝɨ 
ɪɚɫɬɜɨɪɚ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ ɫɥɟɞɭɟɬ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
400 ɝ 40  %-ɝɨ ɪɚɫɬɜɨɪɚ Na2ɋO3? 

94. ȼ ɤɚɤɨɦ ɨɛɴɟɦɟ 10  %-ɝɨ ɫɭɥɶɮɚɬɚ ɦɟɞɢ ( = 1,09 ɝ/ɫɦ3) 
ɫɥɟɞɭɟɬ ɪɚɫɬɜɨɪɢɬɶ 25 ɝ ɦɟɞɧɨɝɨ ɤɭɩɨɪɨɫɚ CuSO4∙5ɇ2Ɉ, 
ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 20  %-ɣ ɪɚɫɬɜɨɪ CuSO4? 

95. ɋɤɨɥɶɤɨ (ɝ) ɝɟɤɫɚɝɢɞɪɚɬɚ ɯɥɨɪɢɞɚ ɤɚɥɶɰɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɞɨɛɚɜɢɬɶ ɤ 200 ɝ 5  %-ɝɨ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɤɚɥɶɰɢɹ ( = 1,0 
ɝ/ɫɦ3), ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 20  %-ɣ ɟɝɨ ɪɚɫɬɜɨɪ? 

96. ɋɤɨɥɶɤɨ (ɝ) ɦɟɞɧɨɝɨ ɤɭɩɨɪɨɫɚ CuSO4.5ɇ2Ɉ ɧɟɨɛɯɨɞɢɦɨ 
ɞɨɛɚɜɢɬɶ ɤ 270 ɝ ɜɨɞɵ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 10  %-ɣ ɪɚɫɬɜɨɪ 
CuSO4? 

97. ɋɤɨɥɶɤɨ (ɝ) ɜɨɞɵ ɢ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɨɞɵ Na2CO3.10ɇ2Ɉ 
ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 100 ɝ 15  %-ɝɨ ɪɚɫɬɜɨɪɚ 
Na2CO3? 

98. ɋɤɨɥɶɤɨ (ɝ) ɜɨɞɵ ɢ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɨɞɵ Na2CO3∙10ɇ2Ɉ 
ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 600 ɝ 1,5  %-ɝɨ 
ɪɚɫɬɜɨɪɚ Na2CO3? 

99. Ʉɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ (ɦɥ) ɢ ɝɥɚɭɛɟɪɨɜɨɣ ɫɨɥɢ (ɝ)         
Na2SO4∙10ɇ2Ɉ ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 500 ɝ 
ɪɚɫɬɜɨɪɚ ɫ 0,01 ɦɨɥɶɧɨɣ ɞɨɥɟɣ Na2SO4? 

100. Ⱦɥɹ ɛɨɪɶɛɵ ɫ ɜɪɟɞɢɬɟɥɹɦɢ ɪɚɫɬɟɧɢɣ ɩɪɢɝɨɬɨɜɥɟɧ ɪɚɫɬɜɨɪ ɢɡ  
50 ɝ ȼɚɋl2∙2ɇ2Ɉ ɢ 1 ɥ ɜɨɞɵ. ȼɵɱɢɫɥɢɬɶ ɋ %, ɋm ȼɚɋl2  ɜ 
ɪɚɫɬɜɨɪɟ. 

101. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɨɞɵ Na2CO3∙10ɇ2Ɉ 
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ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɤ 100 ɦɥ 10 %-ɝɨ ɪɚɫɬɜɨɪɚ ( = 1,11 
ɝ/ɫɦ3) ɞɥɹ ɩɨɥɭɱɟɧɢɹ 40  %-ɝɨ ɪɚɫɬɜɨɪɚ Na2CO3? 

102. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɫɨɞɵ Na2CO3 ∙10ɇ2Ɉ 
ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɤ 500 ɦɥ 5  %-ɝɨ ɪɚɫɬɜɨɪɚ ( = 1,01 
ɝ/ɫɦ3) ɞɥɹ ɩɨɥɭɱɟɧɢɹ 20  %-ɝɨ ɪɚɫɬɜɨɪɚ Na2CO3? 

103. ɋɤɨɥɶɤɨ ɦɥ 0,5 ɇ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɛɚɪɢɹ ɦɨɠɧɨ 
ɩɪɢɝɨɬɨɜɢɬɶ ɢɡ 24,4 ɝ ȼɚɋl2∙2ɇ2Ɉ? 

104. ɋɤɨɥɶɤɨ ɦɥ 0,25 ɇ ɪɚɫɬɜɨɪɚ ɋɚɋl2 ɦɨɠɧɨ ɩɪɢɝɨɬɨɜɢɬɶ ɢɡ 
24,4 ɝ ɋɚɋl2∙ɇ2Ɉ? 

105. ɂɡ ɦɟɪɧɨɣ ɤɨɥɛɵ ɧɚ 250 ɦɥ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ 0,052 ɇ 
ɪɚɫɬɜɨɪ Na2B4O7, ɜɡɹɥɢ 50 ɦɥ ɪɚɫɬɜɨɪɚ, ɡɚɬɟɦ ɞɨɛɚɜɢɥɢ ɜ 
ɤɨɥɛɭ 2,2784 ɝ Na2B4O7 ∙10ɇ2Ɉ. ɉɨɫɥɟ ɱɟɝɨ ɞɨɥɢɥɢ ɞɨ ɦɟɬɤɢ 
ɜɨɞɨɣ. Ɉɩɪɟɞɟɥɢɬɶ ɧɨɪɦɚɥɶɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

106. ɂɡ ɦɟɪɧɨɣ ɤɨɥɛɵ ɧɚ 150 ɦɥ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ 0,05 ɇ 
ɪɚɫɬɜɨɪ Na2B4O7, ɜɡɹɥɢ 25 ɦɥ ɪɚɫɬɜɨɪɚ, ɡɚɬɟɦ ɞɨɛɚɜɢɥɢ ɜ 
ɤɨɥɛɭ  2,5 ɝ Na2B4O7 ∙10ɇ2Ɉ. ɉɨɫɥɟ ɱɟɝɨ ɞɨɥɢɥɢ ɞɨ ɦɟɬɤɢ 
ɜɨɞɨɣ. Ɉɩɪɟɞɟɥɢɬɶ ɧɨɪɦɚɥɶɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

107. ɂɡ ɦɟɪɧɨɣ ɤɨɥɛɵ ɧɚ 250 ɦɥ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ 0,02 ɇ 
ɪɚɫɬɜɨɪ Na2SO4, ɜɡɹɥɢ 50 ɦɥ ɪɚɫɬɜɨɪɚ, ɡɚɬɟɦ ɞɨɛɚɜɢɥɢ ɜ 
ɤɨɥɛɭ   2,6 ɝ Na2SO4 ∙10ɇ2Ɉ. ɉɨɫɥɟ ɱɟɝɨ ɞɨɥɢɥɢ ɞɨ ɦɟɬɤɢ 
ɜɨɞɨɣ. Ɉɩɪɟɞɟɥɢɬɶ ɧɨɪɦɚɥɶɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

108. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɦɟɞɧɨɝɨ ɤɭɩɨɪɨɫɚ ɜɵɤɪɢɫɬɚɥɥɢɡɭɟɬɫɹ ɢɡ      
50 ɦɥ 0,2 ɇ ɪɚɫɬɜɨɪɚ? 

109. Ⱦɥɹ ɪɚɫɬɜɨɪɟɧɢɹ 84 ɝ ɤɪɢɫɬɚɥɥɨɝɢɞɪɚɬɚ SrCl2∙10H2O ɩɪɢ     
15 ɋ ɩɨɬɪɟɛɨɜɚɥɨɫɶ 100 ɝ ɜɨɞɵ. Ɉɩɪɟɞɟɥɢɬɶ ɩɪɨɰɟɧɬɧɨɟ 
ɫɨɞɟɪɠɚɧɢɟ SrCl2 ɜ ɩɨɥɭɱɟɧɧɨɦ ɪɚɫɬɜɨɪɟ. 

110. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɟɫɥɢ  ɢɡɜɟɫɬɧɨ, ɱɬɨ ɜ 
0,5 ɥ ɪɚɫɬɜɨɪɚ ɫɨɞɟɪɠɢɬɫɹ 11,44 ɝ FeSO4 ∙7H2O. 

111. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɜ 
1,2 ɥ ɪɚɫɬɜɨɪɚ ɫɨɞɟɪɠɢɬɫɹ 9,5 ɝ CuSO4∙5ɇ2Ɉ. 

112. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɜɟɳɟɫɬɜɚ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɜ 1,6 ɥ ɪɚɫɬɜɨɪɚ ɫɨɞɟɪɠɢɬɫɹ 9,5 
ɝ CuSO4∙5ɇ2Ɉ. 

113. ɋɤɨɥɶɤɨ (ɝ) ɜɨɞɵ ɢ ɛɭɪɵ Na2B4O7 ∙10ɇ2Ɉ ɬɪɟɛɭɟɬɫɹ ɞɥɹ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 1 ɤɝ 10  %-ɝɨ ɪɚɫɬɜɨɪɚ Na2B4O7? 

114. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɤɪɢɫɬɚɥɥɨɝɢɞɪɚɬɚ ɋɚɋl2∙6ɇ2Ɉ ɬɪɟɛɭɟɬɫɹ 
ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 7 ɥ 0,25 ɇ ɪɚɫɬɜɨɪɚ ɋɚɋl2? 
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115. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ Nɚɋl ∙ 6ɇ2Ɉ  ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɬɜɨɪɢɬɶ ɜ 1 ɥ 
ɜɨɞɵ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 20  %-ɣ ɪɚɫɬɜɨɪ? Ʉɚɤɨɜɵ ɋm ɢ ni 
ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ? 

116. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ FeSO4 ∙7H2O ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɤ 400 ɦɥ 
10  %-ɝɨ ɪɚɫɬɜɨɪɚ ( = 1,11 ɝ/ɫɦ3) ɞɥɹ ɩɨɥɭɱɟɧɢɹ 20  %-ɝɨ 
ɪɚɫɬɜɨɪɚ FeSO4? 

117. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ȼɚɋl2 ∙ 2ɇ2Ɉ  ɜɵɤɪɢɫɬɚɥɥɢɡɭɟɬɫɹ ɢɡ 5 ɥ 1Ɇ 
ȼɚɋl2? 

118. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɋɚɋl2 ∙ 2ɇ2Ɉ  ɜɵɤɪɢɫɬɚɥɥɢɡɭɟɬɫɹ ɢɡ 5 ɥ 1Ɇ 
ɋɚɋl2? 

119. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ CuSO4 ∙ 5ɇ2Ɉ ɢ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ 500 ɝ 18  %-ɝɨ ɪɚɫɬɜɨɪɚ CuSO4? 

120. ɋɤɨɥɶɤɨ ɝɪɚɦɦɨɜ ɳɚɜɟɥɟɜɨɣ ɤɢɫɥɨɬɵ ɇ2ɋ2Ɉ4∙2ɇ2Ɉ  ɧɚɞɨ 
ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 500 ɦɥ 0,02 ɇ ɪɚɫɬɜɨɪɚ ɇ2ɋ2Ɉ4? 

121. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ, ɋɧ, Cm, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 60 %-ɦ 
ɪɚɫɬɜɨɪɟ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ( = 1,06 ɝ/ɫɦ3). 

122. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ, ɋɧ, Cm, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 49 %-ɦ 
ɪɚɫɬɜɨɪɟ H3PO4 (= 1,06 ɝ/ɫɦ3). 

123. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ, ɋɧ, Cm, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 20 %-ɦ 
ɪɚɫɬɜɨɪɟ HCl ( = 1,1 ɝ/ɫɦ3). 

124. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 36 %-ɦ 
ɪɚɫɬɜɨɪɟ HNO3 ( = 1,22 ɝ/ɫɦ3). 

125. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ, ɋɧ, Cm, ni ,T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 98 %-ɦ 
ɪɚɫɬɜɨɪɟ H2SO4 ( = 1,84 ɝ/ɫɦ3). 

126. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 40 %-ɦ 
ɪɚɫɬɜɨɪɟ NaOH ( = 1,43 ɝ/ɫɦ3). 

127. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ, ɋ %, Cm, ni ,T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 10 ɇ 
H2SO4 ( = 1,29 ɝ/ɫɦ3). 

128. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ, ɋ %, Cm, ni ,T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 7,98 ɇ 
HCl ( = 1,13 ɝ/ɫɦ3). 

129. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ, ɋ %, Cm, ni ,T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 4,85 ɇ 
HNO3 ( = 1,16 ɝ/ɫɦ3). 

130. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ, ɋ %, Cm, ni ,T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 3,07 ɇ 
Na2CO3 ( = 1,15 ɝ/ɫɦ3). 

131. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ, ɋɧ, Cm, ni ,T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 14,8 ɇ 
NH3 ( = 0,94 ɝ/ɫɦ3). 
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132. Ɉɩɪɟɞɟɥɢɬɶ ɋɆ, ɋ %, Cm, ni ,T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ     
0,092 ɇ NaCl ( = 1,01 ɝ/ɫɦ3). 

133. Ɉɩɪɟɞɟɥɢɬɶ  ɋɧ, ɋɦ, ɋ %, Ɍ, ni ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ       
7,76 ɦɨɥɹɥɶɧɨɦ ɪɚɫɬɜɨɪɟ H2SO4 ( = 1,33 ɝ/ɫɦ3). 

134. Ɉɩɪɟɞɟɥɢɬɶ ɋɧ, ɋɦ, ɋ %, Ɍ, ni ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ        
1,18 ɦɨɥɹɥɶɧɨɦ ɪɚɫɬɜɨɪɟ Fe2(SO4)3 ( = 1,13 ɝ/ɫɦ3). 

135. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, C %, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ       
10,8 ɦɨɥɹɥɶɧɨɦ ɪɚɫɬɜɨɪɟ HNO3 ( = 1,25 ɝ/ɫɦ3). 

136. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, C %, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ     
0,696 ɦɨɥɹɥɶɧɨɦ ɪɚɫɬɜɨɪɟ CuSO4 ( = 1,07 ɝ/ɫɦ3). 

137. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, C %, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 0,5 
ɦɨɥɹɥɶɧɨɦ ɪɚɫɬɜɨɪɟ HCl ( = 1,04 ɝ/ɫɦ3). 

138. ȼɵɱɢɫɥɢɬɶ ni, Cm, ɋ % ɛɟɧɡɨɥɚ ɋ6ɇ6 ɜ ɪɚɫɬɜɨɪɟ, ɩɨɥɭɱɟɧɧɨɦ 
ɫɦɟɲɟɧɢɟɦ 0,7 ɥ ɛɟɧɡɨɥɚ ɢ 0,8 ɥ ɬɨɥɭɨɥɚ ɋ6ɇ5ɋɇ3. 
ɉɥɨɬɧɨɫɬɶ ɛɟɧɡɨɥɚ ɢ ɬɨɥɭɨɥɚ ɪɚɜɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,879 ɢ 
0,867. 

139. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, C %, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 0,5 
ɦɨɥɹɥɶɧɨɦ ɪɚɫɬɜɨɪɟ HClɈ ( = 1,02 ɝ/ɫɦ3). 

140. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, C %, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 0,5 
ɦɨɥɹɥɶɧɨɦ ɪɚɫɬɜɨɪɟ HCl ( = 1,06 ɝ/ɫɦ3). 

141. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, C %, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 0,6 
ɦɨɥɹɥɶɧɨɦ ɪɚɫɬɜɨɪɟ CɚSO4 ( = 1,0 ɝ/ɫɦ3). 

142. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, C %, ni , T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 0,7 
ɦɨɥɹɥɶɧɨɦ ɪɚɫɬɜɨɪɟ CuSO4 ( = 1,07 ɝ/ɫɦ3). 

143. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ɋ %, T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɪɚɫɬɜɨɪɟ ɫ ɦɨɥɶɧɨɣ ɞɨɥɟɣ ɄɈɇ, ɪɚɜɧɨɣ 0,05 ( = 1,64 ɝ/ɫɦ3). 

144. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ɋ %, T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɪɚɫɬɜɨɪɟ ɫ ɦɨɥɶɧɨɣ ɞɨɥɟɣ H2SO4, ɪɚɜɧɨɣ 0,05 ( = 1,04 ɝ/ɫɦ3). 

145. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ɋ %, T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɪɚɫɬɜɨɪɟ ɫ ɦɨɥɶɧɨɣ ɞɨɥɟɣ HNO3, ɪɚɜɧɨɣ 0,05 ( = 1,05 ɝ/ɫɦ3). 

146. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ɋ %, T ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɪɚɫɬɜɨɪɟ ɫ ɦɨɥɶɧɨɣ ɞɨɥɟɣ  Na2CO3, ɪɚɜɧɨɣ 0,05 (= 1,11 
ɝ/ɫɦ3). 

147. Ɉɩɪɟɞɟɥɢɬɶ ɋɧ, ɋɦ, Cm, ɋ %, n i ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɪɚɫɬɜɨɪɟ, ɟɫɥɢ ɬɢɬɪ   KMnO4   ɪɚɜɟɧ 0,0021 ɝ/ɦɥ ( = 1,0 
ɝ/ɫɦ3). 
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148. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ni , ɋ % ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɪɚɫɬɜɨɪɟ, ɟɫɥɢ ɬɢɬɪ   AgNO3   ɪɚɜɟɧ 0,01425 ɝ/ɦɥ ( = 1,0 
ɝ/ɫɦ3).   

149. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ni , ɋ % ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɪɚɫɬɜɨɪɟ, ɟɫɥɢ ɬɢɬɪ  NaOH ɪɚɜɟɧ 0,004 ɝ/ɦɥ ( = 1,0 ɝ/ɫɦ3).   

150. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ni , ɋ % ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɪɚɫɬɜɨɪɟ, ɟɫɥɢ ɬɢɬɪ   K2ɋɝ2Ɉ7   ɪɚɜɟɧ 0,0046 ɝ/ɦɥ (= 1,0 
ɝ/ɫɦ3).   

151. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ni , ɋ % ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɪɚɫɬɜɨɪɟ, ɟɫɥɢ ɬɢɬɪ   K2ɋɝɈ4   ɪɚɜɟɧ 0,006 ɝ/ɦɥ ( = 1,0 ɝ/ɫɦ3). 

152. Ɉɩɪɟɞɟɥɢɬɶ ɋɦ, ɋɧ, Cm, ni , ɋ % ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɪɚɫɬɜɨɪɟ, ɟɫɥɢ ɬɢɬɪ  ɋɚɋrɈ4  ɪɚɜɟɧ 0,004 ɝ/ɦɥ ( = 1,0 ɝ/ɫɦ3). 

153. ɉɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɋɚCO3 ɪɚɜɧɚ 1,1 ɝ/ɫɦ3. ɂɡ 4 ɥ ɷɬɨɝɨ 
ɪɚɫɬɜɨɪɚ ɩɪɢ ɞɟɣɫɬɜɢɢ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ɩɨɥɭɱɟɧɨ 66,6 ɥ ɋɈ2 
ɩɪɢ ɧ.ɭ.  ȼɵɱɢɫɥɢɬɶ ɦɚɫɫɨɜɭɸ ɞɨɥɸ ɋɚCO3 ɜ ɷɬɨɦ ɪɚɫɬɜɨɪɟ. 

154. ɉɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ Na2CO3 ɪɚɜɧɚ 1,1 ɝ/ɫɦ3. ɂɡ 4 ɥ ɷɬɨɝɨ 
ɪɚɫɬɜɨɪɚ ɩɪɢ ɞɟɣɫɬɜɢɢ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɵ ɩɨɥɭɱɟɧɨ 66,6 ɥ ɋɈ2 
ɩɪɢ ɧ.ɭ.  ȼɵɱɢɫɥɢɬɶ ɦɚɫɫɨɜɭɸ ɞɨɥɸ Na2CO3 ɜ ɷɬɨɦ ɪɚɫɬɜɨɪɟ. 

155. Ʉɚɤɢɦ ɨɛɴɟɦɨɦ 4 ɇ H2SO4 ɦɨɠɧɨ ɩɨɥɧɨɫɬɶɸ ɪɚɡɥɨɠɢɬɶ 0,65 
ɥ 20  %-ɝɨ ɪɚɫɬɜɨɪɟ Ʉ2CO3 ( = 1,19 ɝ/ɫɦ3) ?  Ʉɚɤɨɣ ɨɛɴɟɦ 
ɡɚɣɦɟɬ ɜɵɞɟɥɢɜɲɢɣɫɹ ɝɚɡ ɩɪɢ ɧ.ɭ.? 

156. Ʉ 0,05 ɥ 8  %-ɝɨ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɦɚɪɝɚɧɰɚ ( = 1,084 ɝ/ɫɦ3) 
ɩɪɢɛɚɜɥɟɧɨ 0,2 ɥ 10  %-ɝɨ ɪɚɫɬɜɨɪɚ LiOH ( = 1,11 ɝ/ɫɦ3). Ʉɚɤɨɟ 
ɜɟɳɟɫɬɜɨ ɜɡɹɬɨ ɜ ɢɡɛɵɬɤɟ ɢ ɫɤɨɥɶɤɨ ɟɝɨ ɨɫɬɚɧɟɬɫɹ ɩɨɫɥɟ 
ɪɟɚɤɰɢɢ? 

157. Ʉ 0,1 ɥ 8  %-ɝɨ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɛɚɪɢɹ ( = 1,24 ɝ/ɫɦ3) 
ɩɪɢɛɚɜɥɟɧ ɪɚɫɬɜɨɪ ɫɭɥɶɮɚɬɚ ɯɪɨɦɚ (III). ȼɵɱɢɫɥɢɬɶ ɦɚɫɫɭ 
ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɨɫɚɞɤɚ BaSO4. 

158. Ʉ 0,5 ɥ 5  %-ɝɨ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɛɚɪɢɹ ( = 1,2 ɝ/ɫɦ3) 
ɩɪɢɛɚɜɥɟɧ ɪɚɫɬɜɨɪ ɫɭɥɶɮɚɬɚ ɯɪɨɦɚ (II). ȼɵɱɢɫɥɢɬɶ ɦɚɫɫɭ 
ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɨɫɚɞɤɚ BaSO4. 

159. Ʉɚɤɨɜɚ ɛɵɥɚ ɦɚɫɫɚ Al(OH)3, ɟɫɥɢ ɞɥɹ ɟɝɨ ɪɚɫɬɜɨɪɟɧɢɹ 
ɩɨɬɪɟɛɨɜɚɥɨɫɶ 0,2 ɥ 20  %-ɝɨ ɪɚɫɬɜɨɪɚ ɇNɈ3 (= 1,18 ɝ/ɫɦ3)? 

160. Ʉɚɤɨɣ ɨɛɴɟɦ 2,5 ɇ ɄɈɇ ɧɟɨɛɯɨɞɢɦɨ ɡɚɬɪɚɬɢɬɶ ɞɥɹ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ 0,2 ɥ 20  %-ɝɨ ɪɚɫɬɜɨɪɚ ɇNɈɡ ( = 1,18 ɝ/ɫɦ3)?  

161. Ʉɚɤɨɜɚ ɛɵɥɚ ɦɚɫɫɚ ȼɚ(OH)2, ɟɫɥɢ ɞɥɹ ɟɝɨ ɪɚɫɬɜɨɪɟɧɢɹ 
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ɩɨɬɪɟɛɨɜɚɥɨɫɶ 0,5 ɥ 2,5 Ɇ-ɝɨ ɪɚɫɬɜɨɪɚ ɇNɈ3 ( = 1,18 ɝ/ɫɦ3)? 

162. Ʉɚɤɨɣ ɨɛɴɟɦ 2,5 ɇ ɄɈɇ ɧɟɨɛɯɨɞɢɦɨ ɡɚɬɪɚɬɢɬɶ ɞɥɹ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ 0,2 ɥ 5 Ɇ-ɝɨ ɪɚɫɬɜɨɪɚ ɇNɈ3 ( = 1,68 ɝ/ɫɦ3)? 

163. ɇɢɬɪɚɬ ɚɦɦɨɧɢɹ ɩɨɥɭɱɚɸɬ ɩɨ ɪɟɚɤɰɢɢ NH3 + HNO3 ĺ 
NH4NO3 ɜ ɜɢɞɟ 85 %-ɝɨ ɪɚɫɬɜɨɪɚ, ɩɪɢ ɷɬɨɦ ɱɚɫɬɶ ɜɨɞɵ 
ɢɫɩɚɪɹɟɬɫɹ. ɋɤɨɥɶɤɨ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ (ɤɨɧɰ. 55 %) ɢ 
ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɦɦɢɚɤɚ (100 % - ɣ ɤɨɧɰ.) ɬɪɟɛɭɟɬɫɹ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ 1000 ɤɝ ɧɢɬɪɚɬɚ ɚɦɦɨɧɢɹ. Ɉɩɪɟɞɟɥɢɬɶ, ɫɤɨɥɶɤɨ 
ɜɨɞɵ ɧɚɞɨ ɜɵɩɚɪɢɬɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɚɫɬɜɨɪɚ NH4NO3 
ɡɚɞɚɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉɨɬɟɪɢ ɤɢɫɥɨɬɵ ɜ ɩɪɨɰɟɫɫɟ 
ɫɨɫɬɚɜɥɹɸɬ 1 %, ɚ ɩɨɬɟɪɢ ɚɦɦɢɚɤɚ 2 %).  

164. Ɉɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɚɰɟɬɢɥɟɧɚ – ɤɪɟɤɢɧɝ ɦɟɬɚɧɚ ɩɨ 
ɪɟɚɤɰɢɢ: 11CH4 + 5O2 ĺ 2C2H4 + 6CO + 18H2 + CO2 + 2H2O. 
Ɉɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦɧɭɸ ɢ ɦɚɫɫɨɜɭɸ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɫɯɨɞɧɨɣ ɢ 
ɩɪɨɞɭɤɬɨɜɨɣ ɫɦɟɫɢ (ɫɱɢɬɚɹ, ɱɬɨ H2O ɨɛɪɚɡɭɟɬɫɹ ɜ ɜɢɞɟ ɩɚɪɚ). 

165. Ɇɟɬɢɥɨɜɵɣ ɫɩɢɪɬ ɩɨɥɭɱɚɸɬ ɩɨ ɪɟɚɤɰɢɢ CO + 2H2 ĺCH3OH. 
Ɋɚɫɫɱɢɬɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɢɫɯɨɞɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɫɩɢɪɬɚ ɜ ɤɨɥɢɱɟɫɬɜɟ 100 ɝ, ɟɫɥɢ ɜɵɯɨɞ ɟɝɨ ɫɨɫɬɚɜɥɹɟɬ 85 % ɨɬ 
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ.  

166. Ɉɪɬɨɮɨɫɮɚɬ ɚɦɦɨɧɢɹ ɩɨɥɭɱɚɸɬ ɩɨ ɪɟɚɤɰɢɢ H3PO4 + NH3 ĺ 
(NH4)3PO4. Ɋɚɫɫɱɢɬɚɬɶ ɪɚɫɯɨɞ ɤɢɫɥɨɬɵ ɢ ɚɦɦɢɚɤɚ, ɟɫɥɢ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɬɵ 55 % ɢ ɚɦɦɢɚɤɚ – 98 % (2 % - ɩɚɪɵ 
ɜɨɞɵ) ɢ ɩɨɥɭɱɟɧɨ 1000 ɤɝ ɨɪɬɨɫɮɚɬɚ ɚɦɦɨɧɢɹ. 

167. ɉɪɢ ɨɛɠɢɝɟ ɩɢɪɢɬɚ ɩɪɨɬɟɤɚɟɬ ɪɟɚɤɰɢɹ: 4FeS2 + 11O2  ĺ 8SO2 
+ 2Fe2O3. ɋɤɨɥɶɤɨ ɩɢɪɢɬɚ ɫɨɞɟɪɠɢɬɫɹ ɜ 1000 ɤɝ ɤɨɥɱɟɞɚɧɚ, 
ɟɫɥɢ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 43 %. Ɉɩɪɟɞɟɥɢɬɶ 
ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɨɛɠɢɝɚ ɷɬɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɤɨɥɱɟɞɚɧɚ, ɟɫɥɢ ɜɨɡɞɭɯ ɩɨɞɚɧ ɫ ɢɡɛɵɬɤɨɦ ɜ 1,5 ɪɚɡɚ. 

168. Ɉɛɠɢɝ ɩɢɪɢɬɚ ɩɪɨɬɟɤɚɟɬ ɩɨ ɪɟɚɤɰɢɢ. Ɋɚɫɫɱɢɬɚɣɬɟ, ɫɤɨɥɶɤɨ 
ɜɨɡɞɭɯɚ ɧɟɨɛɯɨɞɢɦɨ ɢɡɪɚɫɯɨɞɨɜɚɬɶ ɩɪɢ ɨɛɠɢɝɟ 100 ɤɝ 
ɤɨɥɱɟɞɚɧɚ, ɫɨɞɟɪɠɚɳɟɝɨ 1,5 % ɜɥɚɝɢ ɢ 45 % ɫɟɪɵ  4FeS2 + 
11O2 ĺ  8SO2 +2Fe2O3. 

169. ɋɢɧɬɟɡ ɦɟɬɚɧɨɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɟɚɤɰɢɢ CO + 2H2  ĺ 
CH3OH. ɂɫɯɨɞɧɚɹ ɫɦɟɫɶ ɢɦɟɟɬ ɫɨɫɬɚɜ CO:H2 – 1:2 ɦɨɥɶ/ɦɨɥɶ. 
ɉɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɪɟɚɤɬɨɪ ɜɫɬɭɩɚɟɬ ɜ ɪɟɚɤɰɢɸ 20 % 
ɢɫɯɨɞɧɨɝɨ ɝɚɡɚ. ȼɵɯɨɞ ɦɟɬɚɧɨɥɚ – 85 % ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ. 
Ɋɚɫɫɱɢɬɚɣɬɟ ɨɛɴɟɦ ɝɚɡɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
1000 ɤɝ ɦɟɬɚɧɨɥɚ. 
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170. ȼ ɩɪɨɰɟɫɫɟ ɨɛɨɝɚɳɟɧɢɹ ɦɚɪɝɚɧɰɟɜɨɣ ɪɭɞɵ ɩɪɨɢɡɜɨɞɹɬ ɪɹɞ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ; ɱɟɪɟɡ ɲɥɚɦ, ɜ ɫɨɫɬɚɜɟ ɤɨɬɨɪɨɝɨ     
15 % ɦɚɪɝɚɧɰɚ ɩɨ ɦɚɫɫɟ, ɩɪɨɩɭɫɤɚɸɬ ɨɤɫɢɞ ɫɟɪɵ (IV), ɡɚɬɟɦ 
ɞɨɛɚɜɥɹɸɬ ɞɢɬɢɨɧɚɬ ɤɚɥɶɰɢɹ CaS2O6, ɡɚɬɟɦ Ca(OH)2. ɉɪɢ 
ɷɬɨɦ ɩɪɨɢɫɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɜɪɚɳɟɧɢɹ:   Mn(NO2)2 ĺ 
MnSO4  ĺ MnS2O6  ĺ Mn(OH)2. 

171. Ɉɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦɧɵɣ, ɦɨɥɶɧɵɣ ɢ ɦɚɫɫɨɜɵɣ ɫɨɫɬɚɜ 
ɢɫɯɨɞɧɨɣ ɫɦɟɫɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɜɨɡɞɭɯɚ, ɟɫɥɢ 
ɩɪɢ ɫɠɢɝɚɧɢɢ ɇ2S ɩɨɥɭɱɟɧɨ 400 ɦ3 SO2 (IV) ɢ ɭɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ 85 ɦ3 ɤɢɫɥɨɪɨɞɚ ɧɟ ɜɫɬɭɩɢɥɨ ɜ ɪɟɚɤɰɢɸ. Ɋɚɫɫɱɢɬɚɣɬɟ 
ɬɚɤɠɟ ɨɛɴɟɦɧɵɣ, ɦɨɥɶɧɵɣ ɢ ɦɚɫɫɨɜɵɣ ɫɨɫɬɚɜ ɩɪɨɞɭɤɬɨɜɨɣ 
ɫɦɟɫɢ. 

172. ȼɨɞɧɵɣ ɪɚɫɬɜɨɪ ɫɨɥɢ ɢɦɟɥ ɞɨ ɭɩɚɪɢɜɚɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɸ        
80 ɤɝ/ɦ3 ɢ ɩɥɨɬɧɨɫɬɶ 1040 ɤɝ/ɦ3, ɩɨɫɥɟ ɭɩɚɪɢɜɚɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɬɚɥɚ 840 ɤɝ/ɦ3, ɩɥɨɬɧɨɫɬɶ 1555 ɤɝ/ɦ3. 
Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɭ ɢɫɩɚɪɢɜɲɟɣɫɹ ɜɨɞɵ ɧɚ 1000 ɦ3 ɢɫɯɨɞɧɨɝɨ 
ɪɚɫɬɜɨɪɚ. 

173. ɉɨɞɫɱɢɬɚɣɬɟ ɨɛɴɟɦ ɫɦɟɫɢ (ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ), ɟɟ 
ɫɨɫɬɚɜ ɜ ɨɛɴɟɦɧɵɯ ɢ ɦɚɫɫɨɜɵɯ ɩɪɨɰɟɧɬɚɯ, ɨɛɪɚɡɭɸɳɟɟɫɹ ɩɪɢ 
ɜɡɪɵɜɟ 1ɝ ɧɢɬɪɨɝɥɢɰɟɪɢɧɚ  2C3H5O3(NO2)3 ĺ 6CO + 5H2O + 
3N2 + 1/2O2. 

174. ɋɢɧɬɟɡ ɚɦɦɢɚɤɚ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɪɟɚɤɰɢɢ N2 + 3H2  ĺ 2NH3. 
Ɋɚɫɫɱɢɬɚɣɬɟ, ɫɤɨɥɶɤɨ (ɝ) ɷɤɜɢɦɨɥɹɪɧɨɣ ɫɦɟɫɢ ɧɚɞɨ 
ɩɪɨɩɭɫɬɢɬɶ ɱɟɪɟɡ ɪɟɚɤɬɨɪ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 1000 ɤɝ ɚɦɦɢɚɤɚ, 
ɟɫɥɢ ɜ ɚɦɦɢɚɤ ɩɪɟɜɪɚɳɚɟɬɫɹ 15 % ɫɦɟɫɢ. Ɋɚɫɫɱɢɬɚɣɬɟ ɫɨɫɬɚɜ 
ɩɪɨɞɭɤɬɨɜɨɣ ɫɦɟɫɢ. 

175. ɉɨɥɭɱɟɧɢɟ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɢɡ ɚɦɦɢɚɤɚ ɢ ɜɨɡɞɭɯɚ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɫɯɟɦɨɣ: NH3  ĺ NO ĺ NO2 ĺ HNO3.  
Ɋɚɫɫɱɢɬɚɣɬɟ ɨɛɴɟɦ NH3 ɢ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ ɦɚɫɫɭ ɜɨɞɵ, 
ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 10 ɬ HNO3 
30 %-ɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. 

176. ɉɪɢ ɨɤɢɫɥɟɧɢɢ SO2 ɜ SO3 ɩɨ ɪɟɚɤɰɢɢ SO2 ĺSO3 
ɩɪɟɜɪɚɳɚɟɬɫɹ 60 % ɨɤɫɢɞɚ ɫɟɪɵ (IV). Ɋɚɫɫɱɢɬɚɣɬɟ ɨɛɴɟɦɧɵɣ 
ɢ ɦɚɫɫɨɜɵɣ ɫɨɫɬɚɜ ɪɚɜɧɨɜɟɫɧɨɣ ɫɦɟɫɢ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɪɚɫɯɨɞɭɟɦɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɨɤɢɫɥɟɧɢɢ 1000 ɦ3 ɨɤɫɢɞɚ ɫɟɪɵ 
(IV). 

177. Ⱦɥɹ ɫɢɧɬɟɡɚ ɚɦɦɢɚɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɤɜɢɦɨɥɹɪɧɚɹ ɫɦɟɫɶ ɚɡɨɬɚ 
ɢ ɜɨɞɨɪɨɞɚ. ȼ ɚɦɦɢɚɤ, ɩɨ ɪɟɚɤɰɢɢ N2 + 3H2 ĺ2NH3 
ɩɪɟɜɪɚɳɚɟɬɫɹ 15 % ɫɦɟɫɢ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɥɶɧɵɣ, ɨɛɴɟɦɧɵɣ, 
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ɦɚɫɫɨɜɵɣ ɫɨɫɬɚɜ ɢɫɯɨɞɧɨɣ ɢ ɩɪɨɞɭɤɬɨɜɨɣ ɫɦɟɫɢ, ɪɚɫɫɱɢɬɚɣɬɟ 
ɤɨɥɢɱɟɫɬɜɨ ɚɦɦɢɚɤɚ, ɤɨɬɨɪɨɟ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɩɪɨɩɭɫɤɚɧɢɢ 
ɱɟɪɟɡ ɪɟɚɤɬɨɪ 1000 ɦ3 ɷɤɜɢɦɨɥɹɪɧɨɣ ɫɦɟɫɢ ɚɡɨɬɚ ɢ ɜɨɞɨɪɨɞɚ.   

178. Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɦɟɫɶ 
ɚɦɦɢɚɤɚ ɢ ɜɨɡɞɭɯɚ. Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɨɜɵɣ ɢ ɨɛɴɟɦɧɵɣ ɫɨɫɬɚɜ 
ɫɦɟɫɢ ɢ ɪɚɫɫɱɢɬɚɣɬɟ, ɫɤɨɥɶɤɨ ɩɨ ɨɛɴɟɦɭ ɫɦɟɫɢ ɩɨɞɚɟɬɫɹ ɜ 
ɪɟɚɤɬɨɪ ɢ ɫɤɨɥɶɤɨ ɤɢɫɥɨɬɵ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, ɟɫɥɢ ɜ ɱɚɫ 
ɢɫɩɨɥɶɡɭɟɬɫɹ 1,18∙104 ɤɝ ɚɦɦɢɚɤɚ ɢ 3,63∙104 ɤɝ ɤɢɫɥɨɪɨɞɚ. 

179. ɉɪɢɪɨɞɧɵɣ ɝɚɡ ɢɦɟɟɬ ɫɨɫɬɚɜ: 93 % ɦɟɬɚɧɚ, 5 % ɷɬɚɧɚ, 1 % 
ɜɨɞɨɪɨɞɚ ɢ 1 % ɚɡɨɬɚ. ɋɤɨɥɶɤɨ, ɩɨ ɨɛɴɟɦɭ ɜɨɡɞɭɯɚ 
ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɫɝɨɪɚɧɢɹ 1 ɦ3 ɷɬɨɝɨ ɝɚɡɚ? Ɉɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦ 
ɢ ɫɨɫɬɚɜ ɨɛɪɚɡɭɸɳɢɯɫɹ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ 
ɧɨɪɦɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ. 

180. «Ʌɟɞɹɧɭɸ» ɭɤɫɭɫɧɭɸ ɤɢɫɥɨɬɭ (99,8 %-ɣ ɤɨɧɰɟɧɬɪɚɰɢɢ) 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɭɤɫɭɫɧɨɣ ɷɫɫɟɧɰɢɢ (ɤɢɫɥɨɬɚ 76 
%-ɣ ɤɨɧɰɟɧɬɪɚɰɢɢ). ɋɤɨɥɶɤɨ ɜɨɞɵ ɢ «ɥɟɞɹɧɨɣ» ɤɢɫɥɨɬɵ ɧɚɞɨ 
ɜɡɹɬɶ, ɱɬɨɛɵ ɩɪɢɝɨɬɨɜɢɬɶ 2 ɬ ɭɤɫɭɫɧɨɣ ɷɫɫɟɧɰɢɢ? 

181. Ⱦɥɹ ɜɵɜɟɞɟɧɢɹ ɩɹɬɟɧ ɩɪɢɦɟɧɹɸɬ ɫɦɟɫɶ ɫɨɫɬɚɜɚ: 5 ɨɛɴɟɦɧɵɯ 
ɱɚɫɬɟɣ ɭɤɫɭɫɧɨ-ɷɬɢɥɨɜɨɝɨ ɷɮɢɪɚ ( = 0,85ɝ/ɦɥ); 2 ɨɛɴɟɦɧɵɟ 
ɱɚɫɬɢ ɫɤɢɩɢɞɚɪɚ ( = 0,87 ɝ/ɦɥ); 5 ɨɛɴɟɦɧɵɯ ɱɚɫɬɟɣ ɚɰɟɬɨɧɚ    
( = 0,80ɝ/ɦɥ) ɢ ɨɞɧɚ ɨɛɴɟɦɧɚɹ ɱɚɫɬɶ ɯɥɨɪɨɮɨɪɦɚ ( = 
1,48ɝ/ɦɥ). ɋɤɨɥɶɤɨ ɥ ɤɚɠɞɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ 
ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 20 ɥ ɫɦɟɫɢ? Ɋɚɫɫɱɢɬɚɣɬɟ C % ɤɚɠɞɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɜ ɭɤɚɡɚɧɧɨɣ ɫɦɟɫɢ. 

182. ȼɵɱɢɫɥɢɬɟ ɨɛɴɟɦ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ (ɧ.ɭ.), ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ 50 ɬ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ 
ɨɤɢɫɥɟɧɢɟɦ ɦɟɬɚɧɚ, ɟɫɥɢ ɜ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ ɫɨɞɟɪɠɢɬɫɹ 95 % 
ɦɟɬɚɧɚ. 

183. ɂɦɟɟɬɫɹ ɫɦɟɫɶ 250  ɦɥ ɛɟɧɡɨɥɚ ɢ 150 ɦɥ ɬɨɥɭɨɥɚ. Ɉɩɪɟɞɟɥɢɬɶ 
ɫɨɫɬɚɜ ɫɦɟɫɢ ɜ ɩɪɨɰɟɧɬɚɯ ɩɨ ɦɚɫɫɟ, ɜ ɨɛɴɟɦɧɵɯ ɩɪɨɰɟɧɬɚɯ, ɜ 
ɦɨɥɶɧɵɯ ɩɪɨɰɟɧɬɚɯ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ  ɛɟɧɡɨɥɚ 0,88 ɝ/ɫɦ3, 
ɬɨɥɭɨɥɚ 0,87 ɝ/ɫɦ3. 

184. ɉɪɨɢɡɜɨɞɫɬɜɨ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 
ɭɪɚɜɧɟɧɢɟɦ NH3 + 2O2 → HNO3 + H2O. Cɤɨɥɶɤɨ ɩɨɬɪɟɛɭɟɬɫɹ 
ɚɦɦɢɚɤɚ ɩɪɢ ɭɫɥɨɜɢɢ ɩɨɥɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɹ HNO3 ɜ ɜɨɞɟ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ 1ɬ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ, ɢ ɤɚɤɨɜɚ ɟɟ ɋ %, ɟɫɥɢ ɩɨɬɟɪɢ 
ɚɦɦɢɚɤɚ ɜ ɩɪɨɰɟɫɫɟ ɫɨɫɬɚɜɥɹɸɬ 2 %. 

185. 3 ɞɦ3 ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɯɥɨɪɚ (ɧ.ɭ.) ɪɚɫɬɜɨɪɟɧɨ ɜ 4ɥ ɜɨɞɵ. 
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Ɉɩɪɟɞɟɥɢɬɶ ɋ% ɪɚɫɬɜɨɪɚ ɯɥɨɪɚ ɢ ɋɆ, ɟɫɥɢ ɨɛɴɟɦ ɪɚɫɬɜɨɪɚ 
ɨɫɬɚɥɫɹ ɬɟɦ ɠɟ, ɱɬɨ ɢ ɨɛɴɟɦ ɜɨɞɵ ɞɨ ɪɚɫɬɜɨɪɟɧɢɹ ɜ ɧɟɣ 
ɯɥɨɪɚ. 

186. Ƚɚɡ ɫɨɫɬɚɜɚ: CO2 – 28 %; CO – 3 %; H2 – 51,4 %; N2 – 16,8 %; 
O2 – 0,5 % ɢ H2S – 0,3 % - ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɨɥɧɨɣ ɨɱɢɫɬɤɟ ɨɬ 
CO2, CO ɢ H2S. Ɋɚɫɫɱɢɬɚɣɬɟ ɫɨɫɬɚɜ ɝɚɡɚ ɩɨɫɥɟ ɨɱɢɫɬɤɢ, (ɧ.ɭ.). 
ɋɤɨɥɶɤɨ ɷɥɟɦɟɧɬɚɪɧɨɣ ɫɟɪɵ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɢɡ 1000 ɦ3 
ɢɫɯɨɞɧɨɝɨ ɝɚɡɚ (ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ).  

187. ɉɪɨɢɡɜɨɞɫɬɜɨ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɢɡ ɚɦɦɢɚɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɭɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɟɜɪɚɳɟɧɢɣ: NH3  +O2  ĺ  NO  
+O3 →  NO2   +H2O ĺ  HNO3. Ɉɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞ ɚɦɦɢɚɤɚ ɢ 
ɜɨɡɞɭɯɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ  4000 ɤɝ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ 45 %-ɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ, ɟɫɥɢ ɫɨɞɟɪɠɚɧɢɟ ɚɦɦɢɚɤɚ ɜ ɚɦɦɢɚɱɧɨ-
ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ ɫɨɫɬɚɜɥɹɟɬ 11,5 % ɩɨ ɨɛɴɟɦɭ.  

188. Ɇɚɫɫɚ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɨɤɚɥɢɜɚɧɢɟɦ 
ɝɢɞɪɨɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ, ɦɟɧɶɲɟ ɢɫɯɨɞɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
NaHCO3 ɧɚ 36,9 %. ɋɨɞɟɪɠɚɥ ɥɢ ɝɢɞɪɨɤɚɪɛɨɧɚɬ ɧɚɬɪɢɹ 
ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɢɦɟɫɢ, ɢ ɟɫɥɢ ɞɚ, ɬɨ ɫɤɨɥɶɤɨ?      

189. ɉɪɢ ɤɚɠɞɨɦ ɡɚɩɭɫɤɟ ɤɨɫɦɢɱɟɫɤɨɝɨ ɤɨɪɚɛɥɹ «ɒɚɬɬɥ» ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɨɩɚɞɚɟɬ ɞɨ 13 ɬ ɋl2, ɤɨɬɨɪɵɣ ɧɚ ɜɵɫɨɬɟ ɨɤɨɥɨ 30 
ɤɦ ɪɚɫɩɚɞɚɟɬɫɹ ɧɚ ɚɬɨɦɚɪɧɵɣ ɯɥɨɪ, ɚ ɤɚɠɞɵɣ ɚɬɨɦ ɯɥɨɪɚ 
ɫɩɨɫɨɛɟɧ  ɭɧɢɱɬɨɠɢɬɶ ɞɨ 100 ɬɵɫɹɱ ɦɨɥɟɤɭɥ ɨɡɨɧɚ: Cl2  ĺ 

2Clº → Clº + O3 ĺ  ClɈ + O2 ĺ ClO + Oº ĺ Cl + O2. Ʉɚɤɚɹ 
ɦɚɫɫɚ ɨɡɨɧɚ ɦɨɠɟɬ ɪɚɡɪɭɲɢɬɶɫɹ ɡɚ ɨɞɢɧ ɡɚɩɭɫɤ «ɒɚɬɬɥɚ» ɢ 
ɫɤɨɥɶɤɨ ɬɚɤɢɯ ɡɚɩɭɫɤɨɜ ɫɩɨɫɨɛɧɵ ɪɚɡɪɭɲɢɬɶ ɜɟɫɶ ɨɡɨɧɨɜɵɣ 
ɫɥɨɣ, ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ 400 ɦɢɥɥɢɨɧɨɜ ɬɨɧɧ, ɩɪɢ ɭɫɥɨɜɢɢ 100 
%-ɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɫɟɯ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɪɟɚɤɰɢɣ?     

190. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɫɪɟɞɧɢɣ ɚɜɬɨɦɨɛɢɥɶ ɡɚ ɝɨɞ ɜɵɛɪɚɫɵɜɚɟɬ ɜ 
ɚɬɦɨɫɮɟɪɭ ɞɨ 26 ɤɝ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (95 % ɜ ɜɢɞɟ NO ɫ ɆNɈ =            

30 ɝ/ɦɨɥɶ). ɍɱɢɬɵɜɚɹ, ɱɬɨ ɨɞɧɚ ɦɨɥɟɤɭɥɚ  NO ɫɩɨɫɨɛɧɚ 
ɪɚɡɪɭɲɢɬɶ ɞɨ 10 ɦɨɥɟɤɭɥ ɨɡɨɧɚ, ɪɚɫɫɱɢɬɚɣɬɟ, ɤɚɤɭɸ ɦɚɫɫɭ 
ɨɡɨɧɚ ɫɩɨɫɨɛɧɵ ɪɚɡɪɭɲɢɬɶ ɡɚ 1 ɝɨɞ ɨɤɫɢɞɵ ɚɡɨɬɚ, 
ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ 500 ɦɥɧ. ɚɜɬɨɦɨɛɢɥɟɣ ɜɨ 
ɜɫɟɦ ɦɢɪɟ. 

191. Ʉɚɠɞɵɣ ɪɟɚɤɬɢɜɧɵɣ ɫɚɦɨɥɟɬ ɡɚ ɝɨɞ ɜɵɛɪɚɫɵɜɚɟɬ ɜ 
ɚɬɦɨɫɮɟɪɭ 90 ɬɵɫ. ɬ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ, ɜ ɤɨɬɨɪɵɯ 
ɫɨɞɟɪɠɢɬɫɹ 0,1 % ɨɤɫɢɞɨɜ ɚɡɨɬɚ. ȼɫɟ ɨɤɫɢɞɵ ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ 
ɨɤɫɢɞ ɚɡɨɬɚ NO. Ɉɞɧɚ ɦɨɥɟɤɭɥɚ NO ɫɩɨɫɨɛɧɚ ɪɚɡɪɭɲɢɬɶ 10 
ɦɨɥɟɤɭɥ ɨɡɨɧɚ. ɇɚ ɫɤɨɥɶɤɨ ɭɦɟɧɶɲɢɬɶɫɹ ɨɡɨɧɨɜɵɣ ɫɥɨɣ ɡɚ 5 
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ɥɟɬ ɩɨɥɟɬɨɜ 500 ɫɚɦɨɥɟɬɨɜ., ɟɫɥɢ ɟɝɨ m = 400 ɦɥɧ. ɬ. 
192. ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɚɩɪɨɥɚɤɬɚɦɚ  

ɫɨɞɟɪɠɚɬ ɨɤɫɢɞ ɚɡɨɬɚ NO, ɩɪɢɱɟɦ ɡɚ ɝɨɞ ɜ ɚɬɦɨɫɮɟɪɭ 
ɩɨɩɚɞɚɟɬ ɞɨ 100 ɬɨɧɧ ɷɬɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. Ʉɚɤ ɩɨ-ɜɚɲɟɦɭ, ɷɬɨ 
ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɨɡɨɧɨɜɵɣ ɳɢɬ ɩɥɚɧɟɬɵ (ɟɝɨ m = 400 ɦɥɧ. 
ɬɨɧɧ), ɟɫɥɢ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɨɞɧɚ ɦɨɥɟɤɭɥɚ ɨɤɫɢɞɚ ɚɡɨɬɚ 
ɫɩɨɫɨɛɧɚ ɜɵɡɜɚɬɶ ɪɚɡɪɭɲɟɧɢɟ 10 ɦɨɥɟɤɭɥ ɨɡɨɧɚ? Ɉɬɜɟɬ 
ɨɛɨɫɧɭɣɬɟ ɫ ɩɨɦɨɳɶɸ ɪɚɫɱɟɬɨɜ. 

193. Ɏɬɨɪɯɥɨɪɦɟɬɚɧɵ, ɫ ɨɛɳɟɣ ɮɨɪɦɭɥɨɣ CClɍFɏ ɫɩɨɫɨɛɧɵ 
ɪɚɡɪɭɲɚɬɶɫɹ ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ ɚɬɦɨɫɮɟɪɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɍɎ - 
ɢɡɥɭɱɟɧɢɹ. Ɉɞɧɢɦ ɢɡ ɩɪɨɞɭɤɬɨɜ ɪɚɡɥɨɠɟɧɢɹ 
ɮɬɨɪɯɥɨɪɦɟɬɚɧɨɜ ɹɜɥɹɟɬɫɹ Clº, ɧɚɩɪɢɦɟɪ: CCl2F2 ĺ  CClF2 + 
Cl ɨɞɧɚ ɦɨɥɟɤɭɥɚ ɤɨɬɨɪɨɝɨ ɫɩɨɫɨɛɧɚ ɢɧɢɰɢɢɪɨɜɚɬɶ 
ɪɚɡɪɭɲɟɧɢɟ 105 ɦɨɥɟɤɭɥ ɨɡɨɧɚ: O3 + Clº ĺ ClO + O2; ClO + 
Oº ĺ Clº + O2. ɂ ɬɚɤ ɞɚɥɟɟ. 

194. Ʉɚɤɭɸ ɦɚɫɫɭ ɨɡɨɧɚ ɫɩɨɫɨɛɧɵ ɪɚɡɪɭɲɢɬɶ 10 ɝ 
ɮɬɨɪɯɥɨɪɦɟɬɚɧɨɜ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɚɷɪɨɡɨɥɶɧɨɦ ɛɚɥɥɨɧɱɢɤɟ? 
Ʉɚɤɭɸ ɱɚɫɬɶ ɨɡɨɧɨɜɨɝɨ ɫɥɨɹ,  ɨɛɳɟɣ ɦɚɫɫɨɣ 4∙108ɬ ɪɚɡɪɭɲɚɬ 
ɮɬɨɪɯɥɨɪɦɟɬɚɧɵ, ɟɫɥɢ ɤɚɠɞɵɣ ɢɡ 150 ɦɥɧ. ɱɟɥ., ɧɚɫɟɥɹɸɳɢɯ 
ɧɚɲɭ ɫɬɪɚɧɭ, ɢɫɩɨɥɶɡɭɸɬ ɩɨ ɨɞɧɨɦɭ ɛɚɥɥɨɧɱɢɤɭ? 

195. Ɉɤɫɢɞɵ ɚɡɨɬɚ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɚɯ 
ɚɜɬɨɦɨɛɢɥɟɣ, ɦɨɝɭɬ ɧɚɧɟɫɬɢ ɜɪɟɞ ɨɡɨɧɨɜɨɦɭ ɫɥɨɸ ɩɥɚɧɟɬɵ. 
Ɉɧɢ ɢɧɢɰɢɢɪɭɸɬ ɪɚɫɩɚɞ ɦɨɥɟɤɭɥ O3: O3 + NO ĺ NO2 + O2; 
NO2 + O2 ĺ NO + O2 . Ɉɞɧɚ ɦɨɥɟɤɭɥɚ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɪɚɫɩɚɞ 
10 ɦɨɥɟɤɭɥ ɨɡɨɧɚ. Ʉɚɤɨɣ ɭɳɟɪɛ ɫɩɨɫɨɛɧɚ ɧɚɧɟɫɬɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 800 - ɬɵɫɹɱɧɨɝɨ ɩɚɪɤɚ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɋɚɧɤɬ-
ɉɟɬɟɪɛɭɪɝɟ, ɟɫɥɢ ɜ ɝɨɞ ɫɪɟɞɧɢɣ ɚɜɬɨɦɨɛɢɥɶ ɜɵɛɪɚɫɵɜɚɟɬ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɪɢɦɟɪɧɨ  26 ɤɝ NO? Ʉɚɤɚɹ ɱɚɫɬɶ ɨɡɨɧɨɜɨɝɨ ɳɢɬɚ 
ɨɛɳɟɣ ɦɚɫɫɨɣ  4∙108 ɬ ɦɨɠɟɬ ɩɨɫɬɪɚɞɚɬɶ ɩɪɢ ɷɬɨɦ? 

196. ȼ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɚɯ ɤɨɫɦɢɱɟɫɤɨɝɨ ɤɨɪɚɛɥɹ «ɒɚɬɬɥ» 
ɫɨɞɟɪɠɢɬɫɹ Cl2, ɤɨɬɨɪɵɣ ɧɚ ɜɵɫɨɬɟ ɨɤɨɥɨ 30 ɤɦ ɪɚɫɩɚɞɚɟɬɫɹ 
ɧɚ 2ɋlº. Ɉɞɢɧ ɚɬɨɦ ɯɥɨɪɚ ɫɩɨɫɨɛɟɧ ɜɵɡɜɚɬɶ ɪɚɡɥɨɠɟɧɢɟ 105 
ɦɨɥɟɤɭɥ ɨɡɨɧɚ: Clº + O3  ĺ  ClO + O2; ClO + O  ĺ  Cl + O2. ɂ 
ɬɚɤ ɞɚɥɟɟ. Ʉɚɤɭɸ ɦɚɫɫɭ ɨɡɨɧɚ ɪɚɡɪɭɲɚɟɬ ɟɠɟɝɨɞɧɵɣ ɡɚɩɭɫɤ 
10 «ɒɚɬɬɥɨɜ», ɟɫɥɢ ɤɚɠɞɵɣ ɡɚɩɭɫɤ ɩɪɢɜɨɞɢɬ ɤ ɜɵɛɪɨɫɭ ɜ 
ɚɬɦɨɫɮɟɪɭ    13 ɬ Cl2. ɋɱɢɬɚɬɶ, ɱɬɨ ɜ Clº ɩɪɟɜɪɚɳɚɟɬɫɹ 1/3  ɨɬ 
ɜɫɟɣ ɦɚɫɫɵ Cl2? Ʉɚɤɨɣ ɩɪɨɰɟɧɬ ɨɬ ɨɛɳɟɣ ɦɚɫɫɵ  4∙108 
ɨɡɨɧɨɜɨɝɨ ɳɢɬɚ ɷɬɨ ɫɨɫɬɚɜɢɬ? 

197. ɉɪɢ ɫɝɨɪɚɧɢɢ ɫɦɟɫɢ ɝɚɡɨɜ: C3H8– 40 % (ɨɛ.), C4H10– 55 % 
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(ɨɛ.), ɧɟɝɨɪɸɱɢɟ ɩɪɢɦɟɫɢ – 5 % (ɨɛ.) ɨɛɪɚɡɭɟɬɫɹ ɭɝɥɟɤɢɫɥɵɣ 
ɝɚɡ ɢ ɜɨɞɚ. ɋɤɨɥɶɤɨ ɜɨɡɞɭɯɚ ɩɨɬɪɟɛɭɟɬɫɹ ɞɥɹ ɫɝɨɪɚɧɢɹ 500 ɥ 
ɬɚɤɨɣ ɫɦɟɫɢ? 

198. ɋɤɨɥɶɤɨ ɦ3 ɜɨɡɞɭɯɚ ɩɨɬɪɟɛɭɟɬɫɹ ɞɥɹ ɫɠɢɝɚɧɢɹ ɜ ɛɵɬɨɜɨɣ 
ɝɚɡɨɜɨɣ ɩɥɢɬɟ 10 ɦ3 ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɢɦɟɸɳɟɝɨ ɜ ɫɜɨɟɦ 
ɫɨɫɬɚɜɟ ɦɟɬɚɧ – 93 %, ɷɬɚɧ – 4 % ɢ 3 % ɧɟɝɨɪɸɱɢɯ ɩɪɢɦɟɫɟɣ? 

199. ɉɪɢɪɨɞɧɵɣ ɝɚɡ ɫɨɫɬɚɜɚ: ɦɟɬɚɧ – 96 %, ɷɬɚɧ  – 2 %, ɨɤɫɢɞ 
ɭɝɥɟɪɨɞɚ – 1 % ɢ ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ  – 1 % ɫɠɢɝɚɟɬɫɹ ɜ 
ɛɵɬɨɜɨɣ ɝɚɡɨɜɨɣ ɩɥɢɬɟ. ɋɤɨɥɶɤɨ ɜɨɡɞɭɯɚ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ 
ɫɠɢɝɚɧɢɟ ɤɚɠɞɨɝɨ ɤɭɛɨɦɟɬɪɚ ɝɚɡɚ? 

200. ɇɟɮɬɹɧɨɣ ɝɚɡ ɫɨɫɬɚɜɚ: C3H8 – 45 %, C4H10 – 50 %, C5H10 –      
3 %, CO2 ɢ H2OɉȺɊ – ɩɨ 1 % ɫɠɢɝɚɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ɮɚɤɟɥɶɧɵɯ ɜɵɲɤɚɯ. ɋɤɨɥɶɤɨ ɥ ɜɨɡɞɭɯɚ ɪɚɫɯɨɞɭɟɬɫɹ ɩɪɢ 
ɫɝɨɪɚɧɢɢ 103 ɦ3 ɬɚɤɨɝɨ ɝɚɡɚ? 

201. ȼ ɦɟɫɬɚɯ ɞɨɛɵɱɢ ɧɟɮɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɮɚɤɟɥɶɧɵɟ ɜɵɲɤɢ 
ɞɥɹ ɫɠɢɝɚɧɢɹ ɩɨɩɭɬɧɵɯ ɧɟɮɬɹɧɵɯ ɝɚɡɨɜ. ɋɤɨɥɶɤɨ ɜɨɡɞɭɯɚ 
ɪɚɫɯɨɞɭɟɬɫɹ ɩɪɢ ɫɝɨɪɚɧɢɢ 1 ɦɥɧ. ɤɭɛɨɦɟɬɪɨɜ ɬɚɤɨɝɨ ɝɚɡɚ, 
ɟɫɥɢ ɟɝɨ ɫɨɫɬɚɜ: C3H8 – 40 %, C4H10 – 50 %, C5H10 – 6 %, 
ɇ2ɈɉȺɊ – 2 % ɢ ɋɈ2 – 2 %? 

202. ɉɪɢɪɨɞɧɵɣ ɝɚɡ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɛɵɬɨɜɵɯ ɝɚɡɨɜɵɯ ɩɥɢɬɚɯ, 
ɢɦɟɟɬ ɫɨɫɬɚɜ: CH4 – 94 %, C2H6– 2 %, CO – 2 %, CO2 ɢ N2 – ɩɨ  1 %. 
Ʉɚɤɨɣ V ɜɨɡɞɭɯɚ ɪɚɫɯɨɞɭɟɬɫɹ ɩɪɢ ɫɝɨɪɚɧɢɢ 100 ɦ3 ɝɚɡɚ? 

203. ȼ ɝɚɡɨɛɚɥɥɨɧɧɵɯ ɚɜɬɨɦɨɛɢɥɹɯ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɠɚɬɨɦ ɜɢɞɟ 
ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɢɦɟɸɳɢɣ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ: CH4 – 96 %,  C2H6 
– 1 %, CO2 – 2 % ɢ N2 – 1 %. Ʉɚɤɨɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɬɪɟɛɭɟɬɫɹ 
ɞɥɹ ɫɝɨɪɚɧɢɹ ɜ ɞɜɢɝɚɬɟɥɟ 50 ɦ3 ɷɬɨɝɨ ɝɚɡɚ? 

204. ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ 
ɩɪɢɦɟɧɹɟɬɫɹ ɫɠɢɠɟɧɧɵɣ ɩɨɩɭɬɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ, ɢɦɟɸɳɢɣ 
ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ: C3H8 – 40 %, C4H10 – 50 %, C5H10 – 5 %, 
ɧɟɝɨɪɸɱɢɟ ɩɪɢɦɟɫɢ – 5 %. ɋɤɨɥɶɤɨ ɜɨɡɞɭɯɚ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɧɚ 
ɫɝɨɪɚɧɢɟ  100 ɦ3 ɷɬɨɝɨ ɝɚɡɚ?  

205. ɋɤɨɥɶɤɨ ɦɢɥɥɢɥɢɬɪɨɜ 8  %-ɝɨ ɪɚɫɬɜɨɪɚ ȼa(OH)2 ( = 1,19 
ɝ/ɫɦ3) ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ 75 ɦɥ ɪɚɫɬɜɨɪɚ H2SO4, 
ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɢɡ 10 ɦɥ ɬɨɝɨ ɠɟ ɪɚɫɬɜɨɪɚ ɦɨɠɧɨ 
ɩɨɥɭɱɢɬɶ 0,2334 ɝ BaSO4. 

206. ɋɤɨɥɶɤɨ ɦɥ 9 %-ɝɨ ɪɚɫɬɜɨɪɚ ɋa(OH)2 ( = 1,19 ɝ/ɫɦ3) ɬɪɟ-
ɛɭɟɬɫɹ ɞɥɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ 35 ɦɥ ɪɚɫɬɜɨɪɚ H2SO4, ɟɫɥɢ 
ɢɡɜɟɫɬɧɨ, ɱɬɨ ɢɡ 10 ɦɥ ɬɨɝɨ ɠɟ ɪɚɫɬɜɨɪɚ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ  
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0,2334 ɝ ɋaSO4. 

207. ɋɤɨɥɶɤɨ ɦɨɥɶ ɯɥɨɪɧɨɣ ɤɢɫɥɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ 1,5 ɥ 0,25 Ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɶɰɢɹ? 

208. ɋɤɨɥɶɤɨ ɦɨɥɶ ɯɥɨɪɢɫɬɨɣ ɤɢɫɥɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɧɟɣɬɪɚɥɢɡɚɰɢɢ 1,5 ɥ 0,25 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɶɰɢɹ? 

209. ɋɤɨɥɶɤɨ ɦɢɥɥɢɥɢɬɪɨɜ 9 %-ɝɨ ɪɚɫɬɜɨɪɚ KOH ( = 1,09 ɝ/ɫɦ3) 
ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɚɫɬɜɨɪɟɧɢɹ 8,1 ɝ ɨɤɫɢɞɚ ɚɥɸɦɢɧɢɹ? 

210. ɋɤɨɥɶɤɨ ɦɢɥɥɢɥɢɬɪɨɜ 8  %-ɝɨ ɪɚɫɬɜɨɪɚ NaOH ( = 1,09 ɝ/ɫɦ3) 
ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɚɫɬɜɨɪɟɧɢɹ 8,1 ɝ ɨɤɫɢɞɚ ɰɢɧɤɚ? 

211. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɋɆ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨ-
ɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɚ ɜ ɟɝɨ ni. 

212. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɨɥɹɪɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɚ ɜ ɟɝɨ ni. 

213. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɨɥɹɪɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɚ ɜ ɟɝɨ ɋm. 

214. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɚɫɫɨɜɨɣ ɞɨɥɢ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɚ ɜ ɟɝɨ ɋɇ. 

215. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɚɫɫɨɜɨɣ ɞɨɥɢ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɟ ɜ ɟɝɨ  ni. 

216. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɨɥɶɧɨɣ ɞɨɥɢ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɟ ɜ ɟɝɨ ɋm. 

217. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɨɥɶɧɨɣ ɞɨɥɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɚ ɜ ɟɝɨ ɦɚɫɫɨɜɭɸ ɞɨɥɸ. 

218. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɨɥɶɧɨɣ ɞɨɥɢ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɚ ɜ ɟɝɨ ɋɆ. 

219. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɨɥɶɧɨɣ ɞɨɥɢ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɚ ɜ ɟɝɨ Cɇ. 

220. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɵ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɨɥɶɧɨɣ ɞɨɥɢ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɚ ɜ ɟɝɨ ɬɢɬɪ. 

221. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɦɨɥɹɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɪɚɫɬɜɨɪɚ ɜ ɟɝɨ  ni. 

222. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɞɥɹ ɩɟɪɟɫɱɟɬɚ Ɍ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ 
ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɜ ɟɝɨ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ.  

223. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɬɢɬɪɚ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɜ ɟɝɨ ɦɚɫɫɨɜɭɸ ɞɨɥɸ. 

224. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɬɢɬɪɚ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 
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ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɜ ɦɨɥɶɧɭɸ ɞɨɥɸ. 
225. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɬɢɬɪɚ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 

ɜɟɳɟɫɬɜɚ ɩɪɢ ɢɡɜɟɫɬɧɨɣ  ɜ ɦɨɥɹɥɶɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ. 
226. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɪɚɫɱɟɬɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɬɢɩɚ: 

ɨɩɪɟɞɟɥɢɬɶ ɦɚɫɫɨɜɭɸ ɞɨɥɸ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ 
ɪɚɫɬɜɨɪɟ, ɩɨɥɭɱɟɧɧɨɦ ɩɪɢ ɫɦɟɲɢɜɚɧɢɢ «Ⱥ» (ɝ) «ɚ»  %-ɝɨ 
ɪɚɫɬɜɨɪɚ ɢ «ȼ» (ɝ) «ɜ»  %-ɝɨ ɪɚɫɬɜɨɪɚ ɷɬɨɝɨ ɠɟ ɜɟɳɟɫɬɜɚ.  

227. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɪɚɫɱɟɬɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɬɢɩɚ: ɫɤɨɥɶɤɨ 
(ɝ) ɜɨɞɵ ɧɭɠɧɨ ɞɨɛɚɜɢɬɶ ɤ m (ɝ) C1 %-ɝɨ ɪɚɫɬɜɨɪɚ ɧɟɤɨɬɨɪɨɝɨ 
ɜɟɳɟɫɬɜɚ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɸ ɧɚ C% = C2 – C1? 

228. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɪɚɫɱɟɬɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɬɢɩɚ: ɫɤɨɥɶɤɨ 
ɝɪɚɦɦɨɜ ɫɨɥɢ ɧɭɠɧɨ ɞɨɛɚɜɢɬɶ ɤ m1 (ɝ) C1  %-ɝɨ ɪɚɫɬɜɨɪɚ ɷɬɨɣ 
ɫɨɥɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ C2  %-ɝɨ ɪɚɫɬɜɨɪɚ? 

229. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɪɚɫɱɟɬɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɬɢɩɚ: ɜ ɤɚɤɨɦ 
ɫɨɨɬɧɨɲɟɧɢɢ ɦɚɫɫ ɧɟɨɛɯɨɞɢɦɨ ɫɦɟɲɚɬɶ ɋ1 %-ɣ ɢ ɋ2 %-ɣ 
ɪɚɫɬɜɨɪɵ ɧɟɤɨɬɨɪɨɝɨ ɜɟɳɟɫɬɜɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɋ3 %-ɝɨ 
ɪɚɫɬɜɨɪɚ? (ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɜɵɜɟɫɬɢ "ɩɪɚɜɢɥɚ ɤɪɟɫɬɚ"). 

230. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɪɚɫɱɟɬɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɬɢɩɚ: ɤɚɤɨɣ 
ɨɛɴɟɦ ɋ %-ɣ ɤɢɫɥɨɬɵ ɫ ɩɥɨɬɧɨɫɬɶɸ ɪɚɫɬɜɨɪɚ «ρ» 
ɧɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ V(ɦɥ) ɋɇ ɪɚɫɬɜɨɪɚ?  

231. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɪɚɫɱɟɬɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ: ɜ ɤɚɤɨɦ 
ɨɛɴɟɦɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɫɦɟɲɚɬɶ ɋɧ1 ɢ ɋɧ2 ɧɨɪ-
ɦɚɥɶɧɵɟ ɪɚɫɬɜɨɪɵ ɧɟɤɨɬɨɪɨɝɨ ɜɟɳɟɫɬɜɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɪɚɫɬɜɨɪɚ ɋɧ3? 

232. ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɪɚɫɱɟɬɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ: ɜ ɤɚɤɨɦ 
ɨɛɴɟɦɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɫɦɟɲɚɬɶ ɪɚɫɬɜɨɪɵ ɫ ɋɆ1 
ɢ ɋɆ2 ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɜɟɳɟɫɬɜɚ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɋɆ3? 
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 4. ɋɌɊɈȿɇɂȿ ȺɌɈɆɈȼ. ɉȿɊɂɈȾɂɑȿɋɄȺə ɋɂɋɌȿɆȺ  

 ɗɅȿɆȿɇɌɈȼ 

Ⱥɬɨɦ ɫɨɫɬɨɢɬ ɢɡ ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɨɝɨ ɹɞɪɚ, ɜɨɤɪɭɝ 
ɤɨɬɨɪɨɝɨ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɪɨɜɧɹɯ ɩɪɟɛɵɜɚɸɬ 
ɷɥɟɤɬɪɨɧɵ. Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɧɨɜ ɜ ɚɬɨɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɪɹɞɨɦ 
ɹɞɪɚ. ȼ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɷɥɟɦɟɧɬɨɜ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ 
ɷɥɟɦɟɧɬɚ – ɷɬɨ ɡɚɪɹɞ ɹɞɪɚ ɚɬɨɦɚ. 

ɋɨɫɬɨɹɧɢɟ ɷɥɟɤɬɪɨɧɚ ɜ ɚɬɨɦɟ 
ɜɨɞɨɪɨɞɚ ɨɩɢɫɵɜɚɟɬɫɹ ɜɨɥɧɨɜɵɦ  
ɭɪɚɜɧɟɧɢɟɦ ɒɪɟɞɢɧɝɟɪɚ [5], ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɤɨɬɨɪɨɝɨ 
ɩɨɹɜɢɥɢɫɶ ɬɪɢ ɩɨɫɬɨɹɧɧɵɟ ɜɟɥɢɱɢɧɵ, 
ɨɩɪɟɞɟɥɹɸɳɢɟ ɷɧɟɪɝɢɸ ɷɥɟɤɬɪɨɧɚ ɢ 
ɟɝɨ ɩɨɥɨɠɟɧɢɟ ɜɛɥɢɡɢ ɹɞɪɚ (n, l, m L). 
ɗɬɢ ɜɟɥɢɱɢɧɵ ɧɚɡɜɚɧɵ ɤɜɚɧɬɨɜɵɦɢ 

ɱɢɫɥɚɦɢ. ɑɟɬɜɟɪɬɚɹ ɜɟɥɢɱɢɧɚ (mS) ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɛɫɬɜɟɧɧɵɣ 
ɦɨɦɟɧɬ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɧɚ ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɢɥɢ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ. ɉɨɥɭɱɟɧɧɵɟ  ɜɟɥɢɱɢɧɵ ɨɛɨɡɧɚɱɚɸɬ ɥɚɬɢɧɫɤɢɦɢ 
ɛɭɤɜɚɦɢ n, l, m L ɢ m S:  

n- ɝɥɚɜɧɨɟ  ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ; l- ɩɨɛɨɱɧɨɟ ɢɥɢ ɨɪɛɢɬɚɥɶɧɨɟ 
ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ;  m L - ɦɚɝɧɢɬɧɨɟ ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ; m S - 
ɫɩɢɧɨɜɨɟ ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ ɢɥɢ ɫɩɢɧɨɜɵɣ ɦɨɦɟɧɬ. 

Ƚɥɚɜɧɨɟ ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ (n) – ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɥɸɛɵɟ 
ɰɟɥɨɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬ 1, 2, 3… ɞɨ …  ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɭɪɨɜɟɧɶ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɧɚ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɧɵɣ ɪɚɞɢɭɫ ɚɬɨɦɧɨɣ 
ɨɪɛɢɬɚɥɢ (ȺɈ), ɧɚ ɤɨɬɨɪɨɣ ɨɧ ɩɪɟɛɵɜɚɟɬ. 

ȼ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɷɥɟɦɟɧɬɨɜ ɝɥɚɜɧɨɟ ɤɜɚɧɬɨɜɨɟ 
ɱɢɫɥɨ ɨɡɧɚɱɚɟɬ ɧɨɦɟɪ ɩɟɪɢɨɞɚ. ɑɚɫɬɨ ɷɥɟɤɬɪɨɧɧɵɟ ɭɪɨɜɧɢ 
ɨɛɨɡɧɚɱɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɚɦɢ: K, L, M, N, O ɢ ɬ.ɞ. ɇɚ 
ɪɢɫɭɧɤɟ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɟ ɨɤɪɭɠɧɨɫɬɢ ɩɨɤɚɡɵɜɚɸɬ ɩɨɥɨɠɟɧɢɟ 
ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɪɨɜɧɟɦ ɷɧɟɪɝɢɣ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɥɚɜɧɵɦ ɤɜɚɧɬɨɜɵɦ ɱɢɫɥɚɦ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 
ȺɈ ɢɦɟɸɬ ɫɮɟɪɢɱɟɫɤɭɸ ɮɨɪɦɭ.  

Ɉɪɛɢɬɚɥɶɧɨɟ ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ (l) – ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɮɨɪɦɭ 
ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ. ɂɡɦɟɧɟɧɢɟ ɮɨɪɦ ɨɪɛɢɬɚɥɟɣ ɫɜɹɡɚɧɨ ɫ 

əɞɪɨ ɚɬɨɦɚ 
n2 

n3 

n1 
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ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɚɬɨɦɟ ɦɢɧɢɦɚɥɶɧɭɸ 
ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɷɧɟɪɝɢɸ ɫɨɛɫɬɜɟɧɧɵɯ ɷɥɟɤɬɪɨɧɨɜ, ɩɨɫɤɨɥɶɤɭ ɷɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɬɨɣɱɢɜɨɦɭ ɪɚɜɧɨɜɟɫɧɨɦɭ ɫɨɫɬɨɹɧɢɸ. Ʉɨɝɞɚ 
ɷɥɟɤɬɪɨɧɨɜ ɨɞɢɧ ɢɥɢ ɞɜɚ, ɦɢɧɢɦɚɥɶɧɚɹ ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ 
ɫɨɯɪɚɧɹɟɬɫɹ ɡɚ ɫɱɟɬ ɞɜɢɠɟɧɢɹ ɷɥɟɤɬɪɨɧɚ ɜ ɨɛɥɚɫɬɢ, ɢɦɟɸɳɟɣ 
ɫɮɟɪɢɱɟɫɤɭɸ ɮɨɪɦɭ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɦɭ ɤɪɚɬɱɚɣɲɟɟ 
ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɹɞɪɚ.  ɇɚ ɨɞɧɨɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɭɪɨɜɧɟ, ɧɚɩɪɢɦɟɪ, 
ɩɪɢ n = 1, ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ 2 ɷɥɟɤɬɪɨɧɚ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦɢ 
ɫɩɢɧɨɜɵɦɢ ɦɨɦɟɧɬɚɦɢ. 

Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɧɨɜ 3 ɢɥɢ 4 ɜɵɧɭɠɞɚɟɬ ɢɯ ɩɟɪɟɣɬɢ ɧɚ 
ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ n = 2 ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɚɧɚɥɨɝɢɱɧɨɣ ɮɨɪɦɵ 
ɨɪɛɢɬɚɥɢ. Ɉɞɧɚɤɨ ɫɭɳɟɫɬɜɟɧɧɨɟ ɨɬɥɢɱɢɟ ɨɞɧɨɷɥɟɤɬɪɨɧɧɨɝɨ 
ɚɬɨɦɚ ɨɬ ɦɧɨɝɨɷɥɟɤɬɪɨɧɧɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɩɨɫɥɟɞɧɟɦ 
(ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɧɨɜ, ɢɯ ɜɡɚɢɦɧɨɝɨ 
ɨɬɬɚɥɤɢɜɚɧɢɹ ɢ ɷɮɮɟɤɬɚ ɷɤɪɚɧɢɪɨɜɚɧɢɹ) ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɫɳɟɩɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɧɚ ɩɨɞɭɪɨɜɧɢ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ ɧɚ 2, 3, 4 ɢ ɬ.ɞ. ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɪɨɜɧɹɯ ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ 
ɮɨɪɦɵ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɨɜ, ɬɨ ɟɫɬɶ ɧɨɜɵɟ ɮɨɪɦɵ ȺɈ ɫ 
ɦɢɧɢɦɭɦɨɦ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ. ɇɨɜɵɟ ɮɨɪɦɵ ȺɈ, 
ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ, ɩɨɥɭɫɮɟɪɵ, ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɪɚɡɥɢɱɧɵɦ ɫɩɨɫɨɛɨɦ. ɂɯ ɷɧɟɪɝɢɹ ɦɨɠɟɬ ɛɵɬɶ ɛɥɢɡɤɚ ɷɧɟɪɝɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɪɨɜɧɟɣ, ɧɨ ɜ ɛɨɥɶɲɢɯ ɩɟɪɢɨɞɚɯ ɩɪɨɢɫɯɨɞɹɬ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɫɦɟɳɟɧɢɹ. 

ɇɚ ɤɚɠɞɨɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɫɭɳɟɫɬɜɭɟɬ ɫɜɨɣ ɧɚɛɨɪ 
ɮɨɪɦ ɨɪɛɢɬɚɥɟɣ. Ɂɧɚɱɟɧɢɹ l ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɬɢɦ ɮɨɪɦɚɦ ɢ ɦɨɝɭɬ 
ɛɵɬɶ ɪɚɜɧɵɦɢ 0, 1, 2, 3, …. Ʉɨɥɢɱɟɫɬɜɨ ɷɬɢɯ ɡɧɚɱɟɧɢɣ ɫɬɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ. Ɍɚɤ, ɩɪɢ n = 1, l 
ɩɪɢɧɢɦɚɟɬ ɨɞɧɨ ɡɧɚɱɟɧɢɟ 0; ɩɪɢ n = 2  l ɩɪɢɧɢɦɚɟɬ  ɞɜɚ 
ɡɧɚɱɟɧɢɹ 0 ɢ 1; ɩɪɢ n = 3  l ɩɪɢɧɢɦɚɟɬ  ɬɪɢ ɡɧɚɱɟɧɢɹ 0, 1, 2 ɢ 
ɬ.ɞ.  

Ɏɨɪɦɵ ɨɪɛɢɬɚɥɟɣ ɢɦɟɸɬ ɫɜɨɢ ɨɛɨɡɧɚɱɟɧɢɹ: 
0 - s (ɫɮɟɪɢɱɟɫɤɚɹ); 1 - p (ɞɜɟ ɩɨɥɭɫɮɟɪɵ, ɧɚ ɪɢɫɭɧɤɟ ɨɛɨɡɧɚɱɟɧɵ ɜ 
ɜɢɞɟ ɨɛɴɟɦɧɵɯ ɜɨɫɶɦɟɪɨɤ); 2 - d (ɱɟɬɵɪɟ ɩɨɥɭɫɮɟɪɵ ɢɥɢ ɞɜɟ 
ɩɨɥɭɫɮɟɪɵ ɢ ɬɨɪ); 3 - f ɢ ɬ. ɩ. 
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ȿɫɥɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ (n) ɨɛɨɡɧɚɱɢɬɶ ɜ ɜɢɞɟ ɹɱɟɣɤɢ, ɬɨ s-
ɩɨɞɭɪɨɜɧɸ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 1 ɹɱɟɣɤɚ, ɪ - ɩɨɞɭɪɨɜɧɸ 3 ɹɱɟɣɤɢ, d-

ɩɨɞɭɪɨɜɧɸ 5 ɹɱɟɟɤ, f-ɩɨɞɭɪɨɜɧɸ 7 ɹɱɟɟɤ ɢ ɬ.ɞ. ɉɪɢ ɷɬɨɦ ɧɨɦɟɪ n 
ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɰɢɮɪɵ ɫɥɟɜɚ. ȺɈ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɪɨɫɬɨɦ ɷɧɟɪɝɢɢ ɜ ɫɥɟɞɭɸɳɟɦ ɪɹɞɭ: 1s > 2s > 2p > 3s > 3p > 4s  3d > 4p 
> 5s  4d > 5p > 6s  4f  5d > 6p > 7s. 

Мɚɝɧɢɬɧɨɟ ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ (m L) – ɭɤɚɡɵɜɚɟɬ ɧɚ ɫɩɨɫɨɛɵ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ȺɈ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ɍɚɤ, ɫɮɟɪɢɱɟɫɤɚɹ ɮɨɪɦɚ ɦɨɠɟɬ 
ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɚ ɟɞɢɧɫɬɜɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɱɚɥɚ 

ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ, ɩɨɷɬɨɦɭ ɞɥɹ ɧɟɟ mL ɩɪɢɧɢɦɚɟɬ ɨɞɧɨ 
ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɟ 0. Ⱦɥɹ ɪ – ɮɨɪɦ ɨɪɛɢɬɚɥɟɣ m L ɩɪɢɦɟɬ ɬɪɢ 
ɡɧɚɱɟɧɢɹ: –1, 0, +1, ɬɚɤ ɤɚɤ ɨɧɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɩɨ ɨɫɹɦ ɯ, ɭ ɢ z. Ⱦɥɹ d – ɮɨɪɦɵ ɨɪɛɢɬɚɥɟɣ m L 
ɩɪɢɦɟɬ ɩɹɬɶ ɡɧɚɱɟɧɢɣ: –2, –1, 0, +1, +2 ɢ ɬ.ɞ. Ʉɨɥɢɱɟɫɬɜɨ  m L 
ɡɧɚɱɟɧɢɣ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɮɨɪɦɭɥɟ 2l +1. 
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ɋɩɢɧɨɜɨɟ ɤɜɚɧɬɨɜɨɟ ɱɢɫɥɨ (mS) – ɨɛɴɹɫɧɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɞɜɭɯ ɷɥɟɤɬɪɨɧɨɜ ɧɚ ɨɞɧɨɣ ɚɬɨɦɧɨɣ ɨɪɛɢɬɚɥɢ. Ɉɧɨ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ  ɫɨɛɫɬɜɟɧɧɵɣ ɦɨɦɟɧɬ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ 
ɷɥɟɤɬɪɨɧɚ. ɍɫɥɨɜɧɨ ɷɬɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ «ɜɪɚɳɟɧɢɟ» 
ɷɥɟɤɬɪɨɧɚ ɜɨɤɪɭɝ ɫɨɛɫɬɜɟɧɧɨɣ ɨɫɢ. «ȼɪɚɳɟɧɢɟ» ɩɨ ɱɚɫɨɜɨɣ 
ɫɬɪɟɥɤɟ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɫɩɢɧɨɦ, ɩɪɢ ɤɨɬɨɪɨɦ 
m S = +1/2, - ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ – ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɫɩɢɧɨɦ, 
ɩɪɢ ɷɬɨɦ m S = –1/2. Ⱦɜɚ ɷɥɟɤɬɪɨɧɚ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦɢ 
ɫɩɢɧɚɦɢ ɧɟ ɛɭɞɭɬ ɨɬɬɚɥɤɢɜɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɦɨɝɭɬ ɫɭɳɟɫɬɜɨɜɚɬɶ ɧɚ ɨɞɧɨɣ ȺɈ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɠɞɵɣ ɷɥɟɤɬɪɨɧ ɜ ɚɬɨɦɟ ɢɦɟɟɬ ɫɜɨɸ 
ɩɨɥɧɭɸ ɫɬɪɨɝɨ ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɨɩɪɟɞɟɥɹɟɦɭɸ 
ɤɜɚɧɬɨɜɵɦɢ ɱɢɫɥɚɦɢ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɤɜɚɧɬɨɜɵɯ 
ɱɢɫɟɥ ɜ ɜɢɞɟ ɰɢɮɪ, ɮɨɪɦ ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢ ɱɢɫɥɚ 
ɫɨɞɟɪɠɚɳɢɯɫɹ  ɧɚ ɧɢɯ ɷɥɟɤɬɪɨɧɨɜ ɧɚɡɵɜɚɟɬɫɹ ɷɥɟɤɬɪɨɧɧɨɣ 
ɮɨɪɦɭɥɨɣ. 

ɗɥɟɤɬɪɨɧɵ ɡɚɩɨɥɧɹɸɬ ɚɬɨɦɧɵɟ ɨɪɛɢɬɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɦɹ ɨɫɧɨɜɧɵɦɢ ɩɨɥɨɠɟɧɢɹɦɢ. 
1.  ɇɚ ɨɞɧɨɣ ɨɪɛɢɬɚɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɬɨɥɶɤɨ 
ɞɜɚ ɷɥɟɤɬɪɨɧɚ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦɢ ɫɩɢɧɚɦɢ. ɗɬɨ ɭɬɜɟɪɠɞɟɧɢɟ 
ɧɚɡɵɜɚɟɬɫɹ ɩɪɢɧɰɢɩɨɦ ɉɚɭɥɢ. 

ȿɫɥɢ ɷɥɟɤɬɪɨɧ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɫɩɢɧɨɦ ɨɛɨɡɧɚɱɢɬɶ 
ɫɬɪɟɥɤɨɣ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɜɜɟɪɯ, ɚ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɫɩɢɧɨɦ – ɜɧɢɡ, 
ɬɨ ɜ ɨɞɧɨɣ ɹɱɟɣɤɟ ɨɤɚɠɟɬɫɹ ɞɜɚ ɷɥɟɤɬɪɨɧɚ. 

2.  ɋɭɦɦɚɪɧɵɣ ɫɩɢɧɨɜɵɣ ɦɨɦɟɧɬ ɷɥɟɤɬɪɨɧɨɜ ɞɨɥɠɟɧ ɛɵɬɶ 
ɦɚɤɫɢɦɚɥɟɧ (ɩɪɚɜɢɥɨ Хɭɧɞɚ). 

3.  ɗɥɟɤɬɪɨɧɵ ɫɬɪɟɦɹɬɫɹ ɡɚɩɨɥɧɢɬɶ ɚɬɨɦɧɵɟ ɨɪɛɢɬɚɥɢ ɫ 
ɦɢɧɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɷɧɟɪɝɢɢ. Ⱦɚɧɧɨɟ ɩɪɚɜɢɥɨ ɧɚɡɵɜɚɟɬɫɹ 
ɩɪɚɜɢɥɨɦ ɦɢɧɢɦɭɦɚ ɷɧɟɪɝɢɢ ɢ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɪɚɜɢɥɭ Кɥɟɱɤɨɜɫɤɨɝɨ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬ ɦɢɧɢɦɚɥɶɧɵɣ 
ɭɪɨɜɟɧɶ ɷɧɟɪɝɢɢ ȺɈ ɩɨ ɫɭɦɦɟ n + l. 

ȼɨɡɦɨɠɧɵɣ 
ɜɚɪɢɚɧɬ 
ɧɚɯɨɠɞɟɧɢɹ ɞɜɭɯ 
ɷɥɟɤɬɪɨɧɨɜ ɧɚ 
ɨɞɧɨɣ ȺɈ

-ɜɟɪɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ȺɈ, ɬ.ɤ.  

 mS = 0+1/2+1/2 =1 
-ɧɟɜɟɪɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɷɥɟɤɬɪɨɧɨɜ, ɬɚɤ ɤɚɤ mS = 0 
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ɂɡɨɛɪɚɠɟɧɢɟ ɤɜɚɧɬɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɥɟɤɬɪɨɧɨɜ ɜ ɚɬɨɦɟ 
ɧɚɡɵɜɚɟɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɞɢɚɝɪɚɦɦɨɣ ɚɬɨɦɨɜ. ɗɧɟɪɝɟɬɢɱɟɫɤɚɹ 
ɞɢɚɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɫɭɞɢɬɶ ɨ ɫɨɫɬɨɹɧɢɢ ɷɥɟɤɬɪɨɧɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɹɱɟɣɤɟ ɜ ɜɢɞɟ ɩɚɪɵ – ɫɩɚɪɟɧɧɵɟ ɷɥɟɤɬɪɨɧɵ ɢ ɩɨ ɨɞɧɨɦɭ 
– ɧɟ ɫɩɚɪɟɧɧɵɟ. ɗɬɨɬ ɮɚɤɬ ɱɪɟɡɜɵɱɚɣɧɨ ɜɚɠɟɧ ɞɥɹ ɩɨɧɢɦɚɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɞɚɧɧɨɝɨ ɚɬɨɦɚ, ɩɨɫɤɨɥɶɤɭ ɫɩɚɪɟɧɧɵɟ ɢ ɧɟ 
ɫɩɚɪɟɧɧɵɟ ɷɥɟɤɬɪɨɧɵ ɩɨ-ɪɚɡɧɨɦɭ ɜɟɞɭɬ ɫɟɛɹ ɩɪɢ ɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɤɰɢɹɯ. 

ɉɨɫɬɪɨɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɞɢɚɝɪɚɦɦ ɚɬɨɦɨɜ d-ɷɥɟɦɟɧɬɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɨɦ Ʉɥɟɱɤɨɜɫɤɨɝɨ. ɋɭɬɶ 
ɩɪɚɜɢɥɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɪɚɜɧɵɯ ɡɧɚɱɟɧɢɹɯ n + l ɷɥɟɤɬɪɨɧɵ 
ɡɚɩɨɥɧɹɸɬ ɫɧɚɱɚɥɚ ɨɪɛɢɬɚɥɢ ɫ ɦɟɧɶɲɢɦ ɡɧɚɱɟɧɢɟɦ n ɝɥɚɜɧɨɝɨ 
ɤɜɚɧɬɨɜɨɝɨ ɱɢɫɥɚ. ɇɚɱɢɧɚɹ ɫ ɬɪɟɬɶɟɝɨ ɩɟɪɢɨɞɚ, ɜ ɷɥɟɦɟɧɬɚɯ 
ɩɨɹɜɥɹɸɬɫɹ ɭɪɨɜɧɢ ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɷɧɟɪɝɢɢ (n + l). 
Ɍɚɤ, ɭ ɷɥɟɦɟɧɬɨɜ ɬɪɟɬɶɟɝɨ ɩɟɪɢɨɞɚ ɨɫɬɚɟɬɫɹ ɧɟɡɚɩɨɥɧɟɧɧɚɹ 
ɷɥɟɤɬɪɨɧɚɦɢ d-ɨɪɛɢɬɚɥɶ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ɷɧɟɪɝɢɢ (n + l), 
ɪɚɜɧɨɟ 5. Ɉɞɧɚɤɨ ɭ ɷɥɟɦɟɧɬɨɜ ɱɟɬɜɟɪɬɨɝɨ ɩɟɪɢɨɞɚ ɢɦɟɟɬɫɹ 
ɨɪɛɢɬɚɥɶ ɫ ɭɪɨɜɧɟɦ ɷɧɟɪɝɢɢ (n + l), ɪɚɜɧɵɦ 4 (s-ɨɪɛɢɬɚɥɶ).  
ɉɊɂɆȿɊ 1. ɍ ɷɥɟɦɟɧɬɚ ɫɤɚɧɞɢɹ ɢ ɩɨɫɥɟɞɭɸɳɢɯ d-ɷɥɟɦɟɧɬɨɜ 
ɷɥɟɤɬɪɨɧɚɦɢ ɡɚɩɨɥɧɹɟɬɫɹ ɫɜɨɛɨɞɧɚɹ d-ɨɪɛɢɬɚɥɶ ɩɪɟɞɵɞɭɳɟɝɨ 

ɩɟɪɢɨɞɚ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɫɥɨɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ, 

ɨɛɪɚɡɭɸɬɫɹ ɜɧɭɬɪɟɧɧɢɟ ɢ ɜɧɟɲɧɢɟ ɫɥɨɢ. ɗɥɟɤɬɪɨɧɵ ɜɧɟɲɧɢɯ 
ɫɥɨɟɜ ɧɚɡɵɜɚɸɬɫɹ ɜɚɥɟɧɬɧɵɦɢ, ɨɧɢ ɭɱɚɫɬɜɭɸɬ ɜ ɨɛɪɚɡɨɜɚɧɢɢ 
ɯɢɦɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɚɬɨɦɚɦɢ.  

ȼ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɷɥɟɦɟɧɬɵ ɫ ɨɞɢɧɚɤɨɜɵɦ ɱɢɫɥɨɦ 
ɜɧɟɲɧɢɯ ɭɪɨɜɧɟɣ ɪɚɫɩɨɥɨɠɟɧɵ ɞɪɭɝ ɩɨɞ ɞɪɭɝɨɦ ɢ ɨɛɪɚɡɭɸɬ 

1s 

2s 
2ɪ 

3s 3p 
3d 

4ɪ 

4s 
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ɝɥɚɜɧɵɟ ɩɨɞɝɪɭɩɩɵ: I – (A), II – (A), III – (A), IV – (A), V – (A), VI 
– (A), VII – (A), VIII – (A). ɇɚ ɜɧɟɲɧɢɯ ɭɪɨɜɧɹɯ ɭ ɧɢɯ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 1,2,3,4,5,6,7,8 ɷɥɟɤɬɪɨɧɨɜ.  
ɉɊɂɆȿɊ 2. Ɉɞɢɧ ɷɥɟɤɬɪɨɧ ɧɚ ɜɧɟɲɧɟɦ ɭɪɨɜɧɟ ɭ Li, Na, K, ɢ ɬ.ɞ., 
ɬɪɢ ɷɥɟɤɬɪɨɧɚ – ɭ ȼ, Al, Ga, ɢ ɬ.ɞ. ȼ ɩɨɛɨɱɧɵɯ ɩɨɞɝɪɭɩɩɚɯ: I – 
(B), II – (B), III – (B), IV – (B), V – (B), VI – (B), VII – (B), VIII – 
(B) ɧɨɦɟɪ ɝɪɭɩɩɵ - ɷɬɨ ɫɭɦɦɚ ɱɢɫɥɚ ɷɥɟɤɬɪɨɧɨɜ ɜɧɟɲɧɢɯ ɢ 
ɩɪɟɞɵɞɭɳɢɯ. ɍ Sc, Ti, V, Cr, Mn, Fe ɧɚ ɜɧɟɲɧɟɦ ɭɪɨɜɧɟ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 3, 4, 5, 6, 7, 8 ē-ɨɜ.  ɗɥɟɦɟɧɬɵ III – (B) ɢɦɟɸɬ ɜ 
ɫɭɦɦɟ 3 ē: Sc, Y, La, Ac; ɩɨɞɝɪɭɩɩɵ V- (B)  -  ɜ ɫɭɦɦɟ 5 ē: V, Nb, 
Ta. ɂɦɟɸɬɫɹ ɢɫɤɥɸɱɟɧɢɹ [3,5]. 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɞɢɚɝɪɚɦɦɵ ɷɥɟɤɬɪɨɧɨɜ ɜɧɟɲɧɢɯ ɢ 
ɩɪɟɞɜɧɟɲɧɢɯ ɭɪɨɜɧɟɣ ɩɨɡɜɨɥɹɸɬ ɫɭɞɢɬɶ ɨɛ ɢɯ ɜɚɥɟɧɬɧɨɫɬɢ, 
ɤɨɬɨɪɚɹ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨɦ ɜɧɟɲɧɢɯ ɢɥɢ ɜɧɟɲɧɢɯ ɢ 
ɩɪɟɞɜɧɟɲɧɢɯ ɭɪɨɜɧɟɣ, ɬɨ ɟɫɬɶ ɨ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ 
ɷɥɟɦɟɧɬɨɜ ɝɥɚɜɧɵɯ ɢ ɩɨɛɨɱɧɵɯ ɩɨɞɝɪɭɩɩ. 

 

 Ɂɚɞɚɧɢɹ ɤ ɪɚɡɞɟɥɭ 4  

1. ɋɨɫɬɚɜɢɬɶ ɷɥɟɤɬɪɨɧɧɭɸ (ɗ) ɢ ɷɥɟɤɬɪɨɧɧɨ-ɝɪɚɮɢɱɟɫɤɭɸ 
ɮɨɪɦɭɥɵ ɷɥɟɦɟɧɬɚ 39, ɧɚ ɨɫɧɨɜɚɧɢɢ ɗ ɮɨɪɦɭɥɵ ɨɩɪɟɞɟɥɢɬɶ 
ɩɟɪɢɨɞ, ɝɪɭɩɩɭ ɢ ɩɨɞɝɪɭɩɩɭ ɉɟɪɢɨɞɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɜ 
ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɷɥɟɦɟɧɬ. 

2. ɂɦɟɸɬɫɹ ɥɢ ɨɲɢɛɤɢ ɜ ɡɚɩɢɫɹɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ 
ɧɟɜɨɡɛɭɠɞɟɧɧɵɯ ɚɬɨɦɨɜ 1s22s22p5, 1s22s22p63s23p53d54s1, 
1s22s22p63s23p54s1? Ɉɬɜɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶ. 

3. ɉɪɢɜɟɫɬɢ ɩɨɥɧɭɸ ɷɥɟɤɬɪɨɧɧɭɸ ɮɨɪɦɭɥɭ ɷɥɟɦɟɧɬɨɜ ɫɨ 
ɫɥɟɞɭɸɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɢɯ ɜɧɟɲɧɢɯ ɫɥɨɟɜ: 3s2, 6s1,7s2p1. 
ɍ ɤɚɤɨɝɨ ɢɡ ɷɥɟɦɟɧɬɨɜ ɢ ɩɨɱɟɦɭ ɛɨɥɟɟ ɹɪɤɨ ɜɵɪɚɠɟɧɵ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ? 

4. ɇɚɡɜɚɬɶ ɷɥɟɦɟɧɬɵ, ɭ ɚɬɨɦɨɜ ɤɨɬɨɪɵɯ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɡɚɩɨɥɧɟɧɢɟ     
(n – 1)d, ns, np – ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ. 

5. Ⱦɥɹ ɤɚɤɨɝɨ ɷɥɟɦɟɧɬɚ ɷɥɟɤɬɪɨɧɧɚɹ ɮɨɪɦɭɥɚ ɚɬɨɦɨɜ ɧɟ 
ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɨɛɳɟɟ ɷɦɩɢɪɢɱɟɫɤɨɟ ɩɪɚɜɢɥɨ: «ɇɚ 
ɷɥɟɤɬɪɨɧɧɨɦ ɫɥɨɟ ɚɬɨɦɨɜ ɧɟ ɛɵɜɚɟɬ ɛɨɥɟɟ 8 ɷɥɟɤɬɪɨɧɨɜ»? 

6. ɇɚɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɮɨɪɦɭɥɵ ɚɬɨɦɨɜ ɜɢɫɦɭɬɚ ɢ Bi3+. 

7. ɇɚɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɮɨɪɦɭɥɵ ɚɬɨɦɚ ɯɪɨɦɚ ɢɨɧɨɜ Cr2+ ɢ 
Cr3+. 
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8. ɇɚɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɢ ɷɥɟɤɬɪɨɧɧɨ-ɝɪɚɮɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ 
ɚɬɨɦɚ ɰɟɪɢɹ ɢ ɢɨɧɚ ɋɟ3+. 

9. ȼ ɱɟɦ ɫɭɬɶ ɩɪɚɜɢɥɚ ɏɭɧɞɚ? Ɋɚɡɦɟɫɬɢɬɶ ɲɟɫɬɶ d-ɷɥɟɤɬɪɨɧɨɜ ɩɨ 
ɤɜɚɧɬɨɜɵɦ ɹɱɟɣɤɚɦ d-ɩɨɞɭɪɨɜɧɹ. ɑɟɦɭ ɪɚɜɧɨ ɢɯ ɫɭɦɦɚɪɧɨɟ 
ɫɩɢɧɨɜɨɟ ɱɢɫɥɨ? 

10. ɑɬɨ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɩɨɞ ɜɨɥɧɨɜɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɧɚ?  
11. ɑɬɨ ɬɚɤɨɟ ɚɬɨɦɧɚɹ ɨɪɛɢɬɚɥɶ? ɂɡɨɛɪɚɡɢɬɶ ɮɨɪɦɭ s-, px-, py- ɢ 

dxy-ɷɥɟɤɬɪɨɧɧɵɯ ɨɛɥɚɤɨɜ. 
12. ɋɨɫɬɚɜɢɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɫɯɟɦɵ ɫɥɟɞɭɸɳɢɯ ɩɪɟɜɪɚɳɟɧɢɣ Al 

 Al3+, Sc  Sc3+. ɇɚɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɮɨɪɦɭɥɵ ɭɤɚɡɚɧɧɵɯ 
ɚɬɨɦɨɜ ɢ ɢɨɧɨɜ. 

13. ɋɨɫɬɚɜɢɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɫɯɟɦɵ ɩɪɟɜɪɚɳɟɧɢɣ Pb  Pb4+, Mn 
 Mn2+. ɇɚɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɮɨɪɦɭɥɵ. 

14. Ʉɚɤɢɟ ɜɚɤɚɧɬɧɵɟ ɨɪɛɢɬɚɥɢ, ɫɩɨɫɨɛɧɵɟ ɜɥɢɹɬɶ ɧɚ ɯɢɦɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ, ɢɦɟɸɬɫɹ ɭ ɚɬɨɦɨɜ ɬɢɬɚɧɚ ɢ ɤɪɢɩɬɨɧɚ? 

15. Ʉɚɤɢɟ ɜɚɤɚɧɬɧɵɟ ɨɪɛɢɬɚɥɢ, ɫɩɨɫɨɛɧɵɟ ɜɥɢɹɬɶ ɧɚ ɯɢɦɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ, ɢɦɟɸɬɫɹ ɭ ɚɬɨɦɨɜ ɭɪɚɧɚ ɢ ɧɟɨɧɚ? 

16. Ⱥɬɨɦɵ ɤɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢɦɟɸɬ ɜ ɧɟɜɨɡɛɭɠɞɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 
ɫɥɟɞɭɸɳɢɟ ɷɥɟɤɬɪɨɧɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ: 1s22s22p4,  
3s23p63d54s1, 1s22s22p63s23p63d84s2, 1s22s22p63s23p63d104s24p1? 

17. ɋɤɨɥɶɤɨ ɷɥɟɤɬɪɨɧɧɵɯ ɫɥɨɟɜ ɭ ɢɨɧɨɜ S2–, Si4+, Se6+, I–? 

18. ɋɨɫɬɚɜɢɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɢ ɷɥɟɤɬɪɨɧɧɨ-ɝɪɚɮɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ 
Ɍɟ, Ɍɟ4+, Ɍɟ2-. 

19. ɋɨɫɬɚɜɢɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɢ ɷɥɟɤɬɪɨɧɧɨ-ɝɪɚɮɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ 
As, As3+, As3-. 

20. ɋɨɫɬɚɜɢɬɶ ɷɥɟɤɬɪɨɧɧɭɸ (ɗ) ɢ ɷɥɟɤɬɪɨɧɧɨ-ɝɪɚɮɢɱɟɫɤɭɸ 
ɮɨɪɦɭɥɵ ɷɥɟɦɟɧɬɚ 49, ɧɚ ɨɫɧɨɜɚɧɢɢ ɗ ɮɨɪɦɭɥɵ ɨɩɪɟɞɟɥɢɬɶ 
ɩɟɪɢɨɞ, ɝɪɭɩɩɭ ɢ ɩɨɞɝɪɭɩɩɭ ɉɟɪɢɨɞɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɜ 
ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɷɥɟɦɟɧɬ. 

21. ɂɦɟɸɬɫɹ ɥɢ ɨɲɢɛɤɢ ɜ ɡɚɩɢɫɹɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ 
ɧɟɜɨɡɛɭɠɞɟɧɧɵɯ ɚɬɨɦɨɜ 1s22s22d5, 1s22s22p63s33p53d54s1, 
1s22s22p63s23p54s1? Ɉɬɜɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶ. 

22. ɉɪɢɜɟɫɬɢ ɩɨɥɧɭɸ ɷɥɟɤɬɪɨɧɧɭɸ ɮɨɪɦɭɥɭ ɷɥɟɦɟɧɬɨɜ ɫɨ 
ɫɥɟɞɭɸɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɢɯ ɜɧɟɲɧɢɯ ɫɥɨɟɜ: 4s1, 6s1,7s2p1. 
ɍ ɤɚɤɨɝɨ ɢɡ ɷɥɟɦɟɧɬɨɜ ɢ ɩɨɱɟɦɭ ɛɨɥɟɟ ɹɪɤɨ ɜɵɪɚɠɟɧɵ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ? 

23. ɇɚɡɜɚɬɶ ɷɥɟɦɟɧɬɵ, ɭ ɚɬɨɦɨɜ ɤɨɬɨɪɵɯ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɡɚɩɨɥɧɟɧɢɟ 
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(n – 1) d, ns, np – ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ. 
24. Ⱦɥɹ ɤɚɤɨɝɨ ɷɥɟɦɟɧɬɚ ɷɥɟɤɬɪɨɧɧɚɹ ɮɨɪɦɭɥɚ ɚɬɨɦɨɜ ɧɟ 

ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɨɛɳɟɟ ɷɦɩɢɪɢɱɟɫɤɨɟ ɩɪɚɜɢɥɨ: «ɇɚ 
ɷɥɟɤɬɪɨɧɧɨɦ ɫɥɨɟ ɚɬɨɦɨɜ ɧɟ ɛɵɜɚɟɬ ɛɨɥɟɟ 8 ɷɥɟɤɬɪɨɧɨɜ»? 

25. ɇɚɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɮɨɪɦɭɥɵ ɚɬɨɦɚ ɜɚɧɚɞɢɹ ɢ V3+. 

26. ɇɚɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɮɨɪɦɭɥɵ ɚɬɨɦɚ ɢ ɢɨɧɨɜ Cd2+ ɢ Cd4+. 

27. ɇɚɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɢ ɷɥɟɤɬɪɨɧɧɨ-ɝɪɚɮɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ 
ɚɬɨɦɚ  ɢ ɢɨɧɚ ɋɟ3+. 

28. ȼ ɱɟɦ ɫɭɬɶ ɩɪɚɜɢɥɚ ɏɭɧɞɚ? Ɋɚɡɦɟɫɬɢɬɶ ɩɹɬɶ d-ɷɥɟɤɬɪɨɧɨɜ ɩɨ 
ɤɜɚɧɬɨɜɵɦ ɹɱɟɣɤɚɦ d-ɩɨɞɭɪɨɜɧɹ. ɑɟɦɭ ɪɚɜɧɨ ɢɯ ɫɭɦɦɚɪɧɨɟ 
ɫɩɢɧɨɜɨɟ ɱɢɫɥɨ? 

29. ɑɬɨ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɩɨɞ ɜɨɥɧɨɜɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɧɚ?  
30. ɑɬɨ ɬɚɤɨɟ ɚɬɨɦɧɚɹ ɨɪɛɢɬɚɥɶ? ɂɡɨɛɪɚɡɢɬɶ ɮɨɪɦɭ s-, px-, py- ɢ 

dxy-ɷɥɟɤɬɪɨɧɧɵɯ ɨɛɥɚɤɨɜ. 
31. ɋɨɫɬɚɜɢɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɫɯɟɦɵ ɫɥɟɞɭɸɳɢɯ ɩɪɟɜɪɚɳɟɧɢɣ Au 

 Au3+, Se  Se3+. ɇɚɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɮɨɪɦɭɥɵ ɭɤɚɡɚɧɧɵɯ 
ɚɬɨɦɨɜ ɢ ɢɨɧɨɜ. 

32. ɋɨɫɬɚɜɢɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɫɯɟɦɵ ɩɪɟɜɪɚɳɟɧɢɣ Po  Po4+, Mg 
 Mg2+. ɇɚɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɮɨɪɦɭɥɵ. 

33. Ʉɚɤɢɟ ɜɚɤɚɧɬɧɵɟ ɨɪɛɢɬɚɥɢ, ɫɩɨɫɨɛɧɵɟ ɜɥɢɹɬɶ ɧɚ ɯɢɦɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ, ɢɦɟɸɬɫɹ ɭ ɚɬɨɦɨɜ cɤɚɧɞɢɹ ɢ ɚɪɝɨɧɚ? 

34. Ʉɚɤɢɟ ɜɚɤɚɧɬɧɵɟ ɨɪɛɢɬɚɥɢ, ɫɩɨɫɨɛɧɵɟ ɜɥɢɹɬɶ ɧɚ ɯɢɦɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ, ɢɦɟɸɬɫɹ ɭ ɚɬɨɦɨɜ ɛɪɨɦɚ ɢ ɧɟɨɧɚ? 

35. Ⱥɬɨɦɵ ɤɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢɦɟɸɬ ɜ ɧɟɜɨɡɛɭɠɞɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 
ɫɥɟɞɭɸɳɢɟ ɷɥɟɤɬɪɨɧɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ: 1s22s22p63s23p63d54s1,  
2s22p4, 1s22s22p63s23p63d84s2, 1s22s22p63s23p63d104s24p1 ? 

36. ɋɤɨɥɶɤɨ ɷɥɟɤɬɪɨɧɧɵɯ ɫɥɨɟɜ ɭ ɢɨɧɨɜ S2–, S6+, Se6+, Ɉ2–  ?. 

37. ɋɨɫɬɚɜɢɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɢ ɷɥɟɤɬɪɨɧɧɨ-ɝɪɚɮɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ 
Ɍl, Ɍl3+, Ɍl+. 

38. ɋɨɫɬɚɜɢɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɢ ɷɥɟɤɬɪɨɧɧɨ-ɝɪɚɮɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ 
Ag, Ag+, Au3+. 

  

 
 5. ɏɂɆɂɑȿɋɄȺə ɋȼəɁɖ 

 

ɏɢɦɢɱɟɫɤɚɹ ɫɜɹɡɶ, ɨɛɪɚɡɨɜɚɧɧɚɹ ɡɚ ɫɱɟɬ  ɨɛɨɛɳɟɫɬɜɥɟɧɧɵɯ 
ɦɟɠɞɭ ɚɬɨɦɚɦɢ ɷɥɟɤɬɪɨɧɨɜ, ɧɚɡɵɜɚɟɬɫɹ ɤɨɜɚɥɟɧɬɧɨɣ 
ɯɢɦɢɱɟɫɤɨɣ ɫɜɹɡɶɸ (Ʉɏɋ). Ɉɛɵɱɧɨ ɤɨɜɚɥɟɧɬɧɚɹ ɯɢɦɢɱɟɫɤɚɹ 
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ɫɜɹɡɶ ɨɛɪɚɡɭɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɷɥɟɤɬɪɨɧɧɵɯ ɩɚɪ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɩɹɬɶɸ ɮɚɤɬɨɪɚɦɢ: 
1)  ɷɧɟɪɝɢɹ ɫɜɹɡɢ, ȿɋȼ., ɤȾɠ/ɦɨɥɶ - ɷɧɟɪɝɢɹ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ 

ɪɚɡɪɵɜ ɯɢɦɢɱɟɫɤɨɣ ɫɜɹɡɢ; 
2)  ɞɥɢɧɚ ɫɜɹɡɢ, l, ɦ - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɹɞɪɚɦɢ ɚɬɨɦɨɜ, 

ɡɚɜɢɫɹɳɟɟ ɨɬ ɫɬɟɩɟɧɢ ɩɟɪɟɤɪɵɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɨɛɥɚɤɨɜ; 
3)  ɧɚɫɵɳɚɟɦɨɫɬɶ - ɮɚɤɬɨɪ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɨɧɟɱɧɵɦ ɱɢɫɥɨɦ 

ɜɚɥɟɧɬɧɵɯ ɷɥɟɤɬɪɨɧɨɜ; 
4)  ɩɨɥɹɪɧɨɫɬɶ - ɩɨɤɚɡɚɬɟɥɶ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɪɚɡɧɨɫɬɶɸ ɜ ɷɥɟɤɬɪɨ-

ɨɬɪɢɰɚɬɟɥɶɧɨɫɬɹɯ ɷɥɟɦɟɧɬɨɜ.  
ȿɫɥɢ ɜ ɯɢɦɢɱɟɫɤɭɸ ɫɜɹɡɶ ɜɫɬɭɩɚɸɬ ɞɜɚ ɨɞɢɧɚɤɨɜɵɯ ɚɬɨɦɚ, 

ɫɜɹɡɶ ɫɱɢɬɚɟɬɫɹ ɧɟɩɨɥɹɪɧɨɣ, ɩɨɫɤɨɥɶɤɭ ɨɛɳɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɩɚɪɚ ɜ 
ɪɚɜɧɨɣ ɫɬɟɩɟɧɢ ɩɪɢɧɚɞɥɟɠɢɬ ɨɛɨɢɦ ɚɬɨɦɚɦ. 

 
ɉɊɂɆȿɊ 1: ɇ – ɇ  ɇ2; ɋI – ɋI  ɋI2; Ɉ – Ɉ Ɉ2 ɢ ɬ.ɞ. 

 
ȿɫɥɢ ɠɟ ɦɨɥɟɤɭɥɚ ɨɛɪɚɡɨɜɚɧɚ ɢɡ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, 

ɤɨɜɚɥɟɧɬɧɚɹ ɫɜɹɡɶ ɫɱɢɬɚɟɬɫɹ ɩɨɥɹɪɧɨɣ. ȼ ɩɨɥɹɪɧɨɣ ɤɨɜɚɥɟɧɬɧɨɣ 
ɯɢɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɷɥɟɤɬɪɨɧɧɚɹ ɩɚɪɚ ɫɦɟɳɟɧɚ ɜ ɫɬɨɪɨɧɭ ɛɨɥɟɟ 
ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɚɬɨɦɚ. ɇɚɢɛɨɥɟɟ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɵɦɢ 
ɫɱɢɬɚɸɬɫɹ ɝɚɥɨɝɟɧɵ, ɤɢɫɥɨɪɨɞ, ɚɡɨɬ, ɫɟɪɚ ɢ ɬ.ɞ. ɇɚɢɦɟɧɟɟ 
ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɵɦɢ – ɚɬɨɦɵ ɳɟɥɨɱɧɵɯ ɢ ɳɟɥɨɱɧɨ-
ɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ. ɉɪɢ ɨɛɪɚɡɨɜɚɧɢɢ Ʉɏɋ ɤɚɠɞɵɣ ɚɬɨɦ 
ɩɨɥɭɱɚɟɬ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɱɚɫɬɢɱɧɵɣ ɷɮɮɟɤɬɢɜɧɵɣ ɡɚɪɹɞ (), ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɬɚɤɢɟ ɦɨɥɟɤɭɥɵ ɨɛɥɚɞɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɦɨɦɟɧɬɨɦ ɞɢɩɨɥɹ () ɢɥɢ ɞɢɩɨɥɶɧɵɦ ɦɨɦɟɧɬɨɦ [1]. 
Ⱦɢɩɨɥɶɧɵɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:  = l  . Ɉɧ ɹɜɥɹɟɬɫɹ 
ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, 
ɤɨɬɨɪɵɣ, ɜ ɱɚɫɬɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɬ ɪɚɫɬɜɨɪɹɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɟɝɨ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ ɜɟɳɟɫɬɜɚɦ.  
 

ɉɊɂɆȿɊ 2: ɇ+ɋI–; ɇ+  Ɉ–  ɇ+. 

 
ȿɫɥɢ ɠɟ ɜ ɯɢɦɢɱɟɫɤɭɸ ɫɜɹɡɶ ɜɫɬɭɩɚɸɬ ɚɬɨɦɵ ɫ ɪɟɡɤɨ 

ɨɬɥɢɱɚɸɳɟɣɫɹ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶɸ, ɧɚɩɪɢɦɟɪ, ɝɚɥɨɝɟɧ ɢ 
ɳɟɥɨɱɧɨɣ ɦɟɬɚɥɥ, ɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɧɨɟ ɫɦɟɳɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨɣ 
ɩɥɨɬɧɨɫɬɢ ɜ ɫɬɨɪɨɧɭ ɛɨɥɟɟ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ. 
Ʉɚɠɞɵɣ ɢɡ ɧɢɯ ɩɪɢ ɷɬɨɦ, ɩɨɥɭɱɚɟɬ ɩɨɥɧɵɣ ɟɞɢɧɢɱɧɵɣ ɡɚɪɹɞ. 
Ɍɚɤɨɣ ɫɥɭɱɚɣ ɨɛɪɚɡɨɜɚɧɢɹ Ʉɏɋ ɧɚɡɵɜɚɟɬɫɹ ɢɨɧɧɨɣ ɫɜɹɡɶɸ. 
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ɉɊɂɆȿɊ 3: Nɚ+ ɋI–; Ʉ+I– ɢ ɬ. ɞ. 
 

ɋɨɟɞɢɧɟɧɢɹ ɢɨɧɧɨɝɨ ɬɢɩɚ ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɞɪɭɝɢɯ ɧɟ ɢɦɟɸɬ ɧɚɫɵɳɚɟɦɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɜ 
ɞɟɣɫɬɜɢɟ ɜɫɬɭɩɚɸɬ ɫɢɥɵ ɤɭɥɨɧɨɜɫɤɨɝɨ 
ɩɪɢɬɹɠɟɧɢɹ, ɢ ɤɚɠɞɵɣ ɟɞɢɧɢɱɧɵɣ ɡɚɪɹɞ ɦɨɠɟɬ 
ɭɞɟɪɠɢɜɚɬɶ ɨɤɨɥɨ ɫɟɛɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɡɚɪɹɞɨɜ 
ɞɪɭɝɨɝɨ ɡɧɚɤɚ. 

Ɍɚɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɜ ɬɜɟɪɞɨɦ ɫɨɫɬɨɹɧɢɢ 
ɨɛɪɚɡɭɸɬ ɢɨɧɧɵɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɪɟɲɟɬɤɢ. 

ȿɫɥɢ ɜ ɯɢɦɢɱɟɫɤɭɸ ɫɜɹɡɶ ɜɫɬɭɩɚɸɬ ɚɬɨɦɵ ɦɟɬɚɥɥɨɜ, 
ɢɦɟɸɳɢɟ ɩɨɞɜɢɠɧɵɟ ɷɥɟɤɬɪɨɧɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɧɨɜ ɧɚ ɩɪɟɞɜɧɟɲɧɟɣ ȺɈ, ɬɨ ɨɛɪɚɡɭɸɬɫɹ ɡɨɧɵ 
ɫ ɛɥɢɡɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɷɧɟɪɝɢɣ. ɗɥɟɤɬɪɨɧɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ȺɈ, 
ɫɩɨɫɨɛɧɵ ɥɟɝɤɨ ɩɟɪɟɫɤɚɤɢɜɚɬɶ ɢɡ ɡɨɧɵ ɨɞɧɨɝɨ ɦɟɬɚɥɥɚ ɜ ɡɨɧɭ 
ɞɪɭɝɨɝɨ ɫ ɛɥɢɡɤɢɦ ɡɧɚɱɟɧɢɟɦ ɷɧɟɪɝɢɢ ɢ ɫɬɚɧɨɜɹɬɫɹ ɨɛɳɢɦɢ ɞɥɹ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɯ ɹɞɟɪ ɦɟɬɚɥɥɨɜ. Ɍɚɤɚɹ ɫɜɹɡɶ ɧɚɡɵɜɚɟɬɫɹ 
ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɯɢɦɢɱɟɫɤɨɣ ɫɜɹɡɶɸ. Ɇɟɬɚɥɥɢɱɟɫɤɭɸ ɫɜɹɡɶ, 
ɛɥɚɝɨɞɚɪɹ ɨɛɨɛɳɟɫɬɜɥɟɧɢɸ ɷɥɟɤɬɪɨɧɨɜ, ɬɚɤɠɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ 
ɱɚɫɬɧɨɦɭ ɫɥɭɱɚɸ Ʉɏɋ. 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɩɨɤɚɡɚɬɟɥɟɦ ɷɧɟɪɝɢɢ ɢɨɧɢɡɚɰɢɢ. ɗɧɟɪɝɢɟɣ ɢɨɧɢɡɚɰɢɢ (I) 
ɧɚɡɵɜɚɟɬɫɹ ɷɧɟɪɝɢɹ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɨɬɪɵɜɚ ɷɥɟɤɬɪɨɧɚ ɨɬ ɹɞɪɚ 
ɚɬɨɦɚ        

                                         ɗ + I  ɗ+ + ɟ–. 
ɇɟɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɷɧɟɪɝɢɟɣ 

ɫɪɨɞɫɬɜɚ ɤ ɷɥɟɤɬɪɨɧɭ (F). ɗɬɚ ɬɚ ɷɧɟɪɝɢɹ, ɤɨɬɨɪɚɹ ɜɵɞɟɥɹɟɬɫɹ ɩɪɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɷɥɟɤɬɪɨɧɚ, ɨɧɚ ɪɚɜɧɚ ɷɧɟɪɝɢɢ ɢɨɧɢɡɚɰɢɢ, ɧɨ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɚ ɟɣ ɩɨ ɡɧɚɤɭ               ɗ + ɟ–  ɗ– + F. 

ɗɧɟɪɝɢɸ ɢɨɧɢɡɚɰɢɢ ɢ ɷɧɟɪɝɢɸ ɫɪɨɞɫɬɜɚ ɤ ɷɥɟɤɬɪɨɧɭ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ ɤɚɤ ɤ ɟɞɢɧɢɱɧɨɦɭ ɚɬɨɦɭ, ɬɚɤ ɢ ɤ 1 ɦɨɥɶ ɚɬɨɦɨɜ [3, 4].  

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɢɯ ɜɵɪɚɠɚɸɬ ɜ ɷɥɟɤɬɪɨɧ-ɜɨɥɶɬɚɯ (ɷȼ / ɚɬɨɦ), ɜɨ 
ɜɬɨɪɨɦ – ɜ ɤɢɥɨɞɠɨɭɥɹɯ (ɤȾɠ / ɦɨɥɶ). 1 ɷȼ/ɚɬɨɦ = 1,6·10–22 
ɤȾɠ/ɚɬɨɦ ɢɥɢ 1,6·10–22·6,02·1023 = 96,5 ɤȾɠ/ɦɨɥɶ. 

ɋɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɨɬɬɹɝɢɜɚɬɶ ɧɚ ɫɟɛɹ ɷɥɟɤɬɪɨɧɵ ɜ 
ɫɨɫɬɚɜɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚɡɵɜɚɟɬɫɹ 
ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶɸ. 

ɋɚɦɵɟ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɚɜɨɣ 

Na+ 
Cl– 

ɋl– 

Cl– 

Cl– 

Cl– 

Cl– 
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ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɚɛɥɢɰɵ Ɇɟɧɞɟɥɟɟɜɚ.  
ȿɫɥɢ ɠɟ ɞɜɚ ɷɥɟɦɟɧɬɚ ɧɚɯɨɞɹɬɫɹ ɛɥɢɡɤɨ ɩɨ ɨɬɧɨɲɟɧɢɸ ɞɪɭɝ ɤ 

ɞɪɭɝɭ, ɬɨ ɯɚɪɚɤɬɟɪ ɫɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚɦɢ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ ɚɬɨɦɨɜ [5] (ɫɦ. 
Пɪɢɥɨɠɟɧɢɟ 2); 

5) ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɤɨɜɚɥɟɧɬɧɨɣ ɯɢɦɢɱɟɫɤɨɣ ɫɜɹɡɢ, ɬɨ ɟɫɬɶ 
ɫɩɨɫɨɛɵ ɩɟɪɟɤɪɵɜɚɧɢɹ ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ [1, 5]. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɜɨɣɫɬɜ ɫɢɦɦɟɬɪɢɢ ɚɬɨɦɧɵɟ ɨɪɛɢɬɚɥɢ 
ɦɨɝɭɬ ɩɟɪɟɤɪɵɜɚɬɶɫɹ ɜɞɨɥɶ ɨɫɢ ɤɨɨɪɞɢɧɚɬ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɢ 
ɤɨɨɪɞɢɧɚɬ ɢ ɜ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɥɨɫɤɨɫɬɹɯ. 

ɉɟɪɟɤɪɵɜɚɧɢɟ ɜɞɨɥɶ ɨɫɢ ɤɨɨɪɞɢɧɚɬ ɧɚɡɵɜɚɟɬɫɹ -ɫɜɹɡɶɸ. 
ɋɢɝɦɚ - ɫɜɹɡɶ ɦɨɠɟɬ ɨɛɪɚɡɨɜɚɬɶɫɹ, ɟɫɥɢ ɩɟɪɟɤɪɵɜɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ȺɈ: s–s, s–px,y,z, s–dx2-y2, s–dx2, py–py, px–dx2 ɢ ɬ.ɞ., 
ɬɨ ɟɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɮɨɪɦɵ ɨɪɛɢɬɚɥɟɣ, ɫɩɨɫɨɛɧɵɟ 
ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜɞɨɥɶ ɨɞɢɧɚɤɨɜɵɯ ɨɫɟɣ. 

-ɫɜɹɡɶ ɨɛɪɚɡɭɟɬɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɨɫɢ ɤɨɨɪɞɢɧɚɬ.  
 - ɩɟɪɟɤɪɵɜɚɧɢɸ ɩɨɞɜɟɪɝɚɸɬɫɹ ȺɈ, ɭɠɟ ɨɛɪɚɡɨɜɚɜɲɢɟ -

ɫɜɹɡɶ, ɩɨɷɬɨɦɭ ɨɧɚ ɭɤɨɪɚɱɢɜɚɟɬ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɹɞɪɚɦɢ ɢ ɜ 
ɰɟɥɨɦ ɭɩɪɨɱɧɹɟɬ ɦɨɥɟɤɭɥɭ. ɇɨ ɩɨɫɤɨɥɶɤɭ ɷɧɟɪɝɢɹ -ɫɜɹɡɢ 
ɦɟɧɶɲɟ, ɱɟɦ -ɫɜɹɡɢ, ɬɨ ɦɨɥɟɤɭɥɚ ɦɨɠɟɬ ɫɬɚɬɶ ɛɨɥɟɟ ɚɤɬɢɜɧɨɣ. 
Ɍɚɤɢɟ ɹɜɥɟɧɢɹ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɹɯ, ɜ 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɦɨɥɟɤɭɥɚɯ  ɞɜɨɣɧɵɟ ɢ ɬɪɨɣɧɵɟ ɫɜɹɡɢ ɞɟɥɚɸɬ 
ɦɨɥɟɤɭɥɭ ɩɪɚɤɬɢɱɟɫɤɢ ɢɧɟɪɬɧɨɣ. ȼ ɫɨɫɬɚɜɟ ɨɞɧɨɣ ɦɨɥɟɤɭɥɵ 
ɦɨɠɟɬ ɫɭɳɟɫɬɜɨɜɚɬɶ ɨɞɧɚ ɢɥɢ ɞɜɟ -ɫɜɹɡɢ. 

 - ɩɟɪɟɤɪɵɜɚɧɢɸ ɩɨɞɜɟɪɝɚɸɬɫɹ py–py, py–dxy, dxy–dxy, dx2–dx2 
ɢ ɬ.ɞ.  

-ɫɜɹɡɶ – ɧɚɢɛɨɥɟɟ ɪɟɞɤɢɣ ɢ ɫɥɨɠɧɵɣ ɬɢɩ ɩɟɪɟɤɪɵɜɚɧɢɹ, 
ɨɛɪɚɡɭɟɬɫɹ ɜ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɥɨɫɤɨɫɬɹɯ ɢ ɬɨɥɶɤɨ ɦɟɠɞɭ 
ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɬɢɩɚɦɢ d-ɨɪɛɢɬɚɥɟɣ. Ɍɚɤɚɹ ɫɜɹɡɶ ɜɫɬɪɟɱɚɟɬɫɹ ɜ 
ɫɨɫɬɚɜɟ ɤɨɦɩɥɟɤɫɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɗɧɟɪɝɢɹ -ɫɜɹɡɢ ɧɚɢɦɟɧɶɲɚɹ. 

  

5.1. Ɇɟɬɨɞ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ 

 
Ɇɟɬɨɞ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ (ɆɈ) ɨɫɧɨɜɚɧ ɧɚ ɪɹɞɟ 

ɩɪɢɧɰɢɩɨɜ, ɤɨɬɨɪɵɟ ɨɛɴɹɫɧɹɸɬ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɫ ȺɈ ɩɨɫɥɟ 
ɜɫɬɭɩɥɟɧɢɹ ɚɬɨɦɨɜ ɜ ɯɢɦɢɱɟɫɤɭɸ ɫɜɹɡɶ, ɢ ɩɨɦɨɝɚɟɬ ɨɛɴɹɫɧɢɬɶ, 
ɤɨɝɞɚ ɨɛɪɚɡɭɟɬɫɹ ɦɨɥɟɤɭɥɚ, ɩɪɢ ɤɚɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɤɚɤɢɦɢ 
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ɫɜɨɣɫɬɜɚɦɢ ɨɧɚ ɦɨɠɟɬ ɨɛɥɚɞɚɬɶ. 
ɉɪɢɧɰɢɩɵ: 1. ɂɡ ɞɜɭɯ ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ ɫ ɛɥɢɡɤɢɦɢ 
ɡɧɚɱɟɧɢɹɦɢ ɷɧɟɪɝɢɣ ɨɛɪɚɡɭɸɬɫɹ ɞɜɟ ɧɨɜɵɟ ɦɨɥɟɤɭɥɹɪɧɵɟ 
ɨɪɛɢɬɚɥɢ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɫɜɹɡɵɜɚɸɳɚɹ, ɚ ɞɪɭɝɚɹ 
ɪɚɡɪɵɯɥɹɸɳɚɹ. 
ɉɊɂɆȿɊ:      

                                          
                                                     1S* - ɪɚɡɪɵɯɥɹɸɳɚɹ ɆɈ 
1s – 1s ȺɈ 
                                                     1S  - ɫɜɹɡɵɜɚɸɳɚɹ ɆɈ 
                   
                                                     2S* - ɪɚɡɪɵɯɥɹɸɳɚɹ ɆɈ 
2s – 2s ȺɈ 
                                                     2S  - ɫɜɹɡɵɜɚɸɳɚɹ ɆɈ  
………………………………………………… 
                                                     2Ɋɯ* - ɪɚɡɪɵɯɥɹɸɳɚɹ ɆɈ 
2ɪɯ –2ɪɯ ȺɈ 
                                                     2Ɋɯ - ɫɜɹɡɵɜɚɸɳɚɹ ɆɈ 
………………………………………………… 
                                                      2Ɋɭ* - ɪɚɡɪɵɯɥɹɸɳɚɹ ɆɈ 
2ɪɭ –2ɪɭ ȺɈ 
                                                      2Ɋɭ - ɫɜɹɡɵɜɚɸɳɚɹ ɆɈ 
                     
                                                      2Ɋz* - ɪɚɡɪɵɯɥɹɸɳɚɹ ɆɈ 
2ɪz –2ɪz  ȺɈ 
                                                      2Ɋz – ɫɜɹɡɵɜɚɸɳɚɹ ɆɈ  

 ɉɪɢɱɟɦ ɷɧɟɪɝɢɹ ɪɚɡɪɵɯɥɹɸɳɢɯ ɨɪɛɢɬɚɥɟɣ ɜɫɟɝɞɚ ɜɵɲɟ, ɱɟɦ 
ɷɧɟɪɝɢɹ ɫɜɹɡɵɜɚɸɳɢɯ. ȼɫɟ ɜɢɞɵ ɆɈ ɦɨɠɧɨ ɪɚɫɩɨɥɨɠɢɬɶ ɜ ɪɹɞ 
ɩɨ ɜɨɡɪɚɫɬɚɧɢɸ ɷɧɟɪɝɢɣ: 1S < 1S* <  2S < 2S*< 2Ɋɯ < 2Ɋɭ = 2Ɋz 
< 2Ɋz* = 2Ɋɭ*< 2Ɋɯ* . 

2. Ɇɨɥɟɤɭɥɹɪɧɵɟ ɨɪɛɢɬɚɥɢ ɨɩɢɫɵɜɚɸɬɫɹ ɜɨɥɧɨɜɨɣ ɮɭɧɤɰɢɟɣ 
ɩɨɞɨɛɧɨ ȺɈ, ɢ ɩɨɜɟɞɟɧɢɟ ɷɥɟɤɬɪɨɧɨɜ ɧɚ ɆɈ ɩɨɞɱɢɧɹɟɬɫɹ 
ɩɪɢɧɰɢɩɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ȺɈ. 

3.  ɗɥɟɤɬɪɨɧɵ ɜ ɆɈ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɧɚɞɥɟɠɚɬ ɜɫɟɦ ɹɞɪɚɦ 
ɚɬɨɦɨɜ. 

4.  ɉɨ ɦɟɬɨɞɭ ɆɈ ɦɨɥɟɤɭɥɚ ɨɛɪɚɡɭɟɬɫɹ, ɟɫɥɢ ɤɪɚɬɧɨɫɬɶ ɫɜɹɡɢ 
> 0. ȼɟɥɢɱɢɧɚ ɤɪɚɬɧɨɫɬɢ ɫɜɹɡɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  = 
(n - n*)/2,  
ɝɞɟ n* ɢ n – ɱɢɫɥɨ ɷɥɟɤɬɪɨɧɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɪɚɡɪɵɯɥɹɸɳɢɯ ɢ 
ɫɜɹɡɵɜɚɸɳɢɯ ɨɪɛɢɬɚɥɹɯ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 



 53 

 

ɉɪɚɜɢɥɚ ɩɨɫɬɪɨɟɧɢɹ ɦɨɥɟɤɭɥ ɩɨ ɦɟɬɨɞɭ ɆɈ 

 

1). Ɉɛɥɚɫɬɶ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɟɥɢɬɫɹ 
ɧɚ ɬɪɢ ɪɚɜɧɵɟ ɱɚɫɬɢ. 
ȼ ɰɟɧɬɪɟ ɫɬɪɨɹɬɫɹ ɆɈ 
ɛɭɞɭɳɟɣ ɦɨɥɟɤɭɥɵ.  
2). ɋɥɟɜɚ - ȺɈ ɦɟɧɟɟ 
ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɣ 
ɱɚɫɬɢɰɵ ɢɥɢ ɛɨɥɟɟ 
ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɢɨɧɚ. 
ɋɩɪɚɜɚ - ȺɈ ɛɨɥɟɟ 
ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɣ 
ɱɚɫɬɢɰɵ ɢɥɢ ɛɨɥɟɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɢɨɧɚ. 
3). Ɂɚɩɨɥɧɟɧɢɟ ɆɈ 
ɩɪɨɢɡɜɨɞɢɬɫɹ  ɫ  

ɨɪɛɢɬɚɥɟɣ  ɛɨɥɟɟ ɧɢɡɤɢɯ ɡɧɚɱɟɧɢɣ  ɷɧɟɪɝɢɣ,  ɬɨ ɟɫɬɶ  ɫɧɢɡɭ  
ɜɜɟɪɯ,  ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ  ɫ  ɩɪɚɜɢɥɨɦ  ɏɭɧɞɚ  ɢ ɩɪɢɧɰɢɩɨɦ ɉɚɭɥɢ. 

ɇɚ ɪɢɫɭɧɤɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɨɛɪɚɡɨɜɚɧɢɹ ɦɨɥɟɤɭɥɵ NO. 
4). Ʉɪɚɬɧɨɫɬɶ ɫɜɹɡɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɣ ɮɨɪɦɭɥɟ. 
Ⱦɥɹ ɦɨɥɟɤɭɥɵ ɨɤɫɢɞɚ ɚɡɨɬɚ (II) ɨɧɚ ɫɨɫɬɚɜɥɹɟɬ:   

 = (8 – 3) / 2 = 2,5;  
ɬɚɤɚɹ ɦɨɥɟɤɭɥɚ ɫɭɳɟɫɬɜɭɟɬ 
ɢ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɩɪɨɱɧɨɣ. 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɱɚɫɬɢɰ, 
ɩɨɫɬɪɨɟɧɧɵɯ ɆɆɈ, 
ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɛɨɥɟɟ 
ɩɪɨɱɧɚɹ ɱɚɫɬɢɰɚ ɨɛɥɚɞɚɟɬ 
ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɡɧɚɱɟɧɢɟɦ 
ɤɪɚɬɧɨɫɬɢ ɫɜɹɡɢ. ɆɆɈ 
ɩɨɡɜɨɥɹɟɬ ɨɛɴɹɫɧɢɬɶ 
ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɱɚɫɬɢɰ ɫ 
ɞɪɨɛɧɵɦ ɡɧɚɱɟɧɢɟɦ 
ɤɪɚɬɧɨɫɬɢ ɫɜɹɡɢ ɜ 
ɫɪɚɜɧɟɧɢɢ ɫ ɦɟɬɨɞɨɦ ɜɚɥɟɧɬɧɨɣ ɫɜɹɡɢ (ȼɋ).  
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Ʉɪɨɦɟ ɬɨɝɨ, ɆɆɈ ɩɨɡɜɨɥɹɟɬ ɫɭɞɢɬɶ ɨ ɦɚɝɧɢɬɧɵɯ ɫɜɨɣɫɬɜɚɯ 
ɦɨɥɟɤɭɥ, ɩɨɫɤɨɥɶɤɭ ɦɚɝɧɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɦɨɥɟɤɭɥ ɨɛɴɹɫɧɹɸɬɫɹ 
ɧɚɥɢɱɢɟɦ ɧɟɫɩɚɪɟɧɧɵɯ ɷɥɟɤɬɪɨɧɨɜ.  

ɉɨɥɭɱɟɧɧɚɹ ɧɚɦɢ ɱɚɫɬɢɰɚ ɨɛɥɚɞɚɟɬ ɦɚɝɧɢɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
Ɇɨɥɟɤɭɥɚ ɤɢɫɥɨɪɨɞɚ, ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɞɜɭɯ ɧɟɫɩɚɪɟɧɧɵɯ 

ɷɥɟɤɬɪɨɧɨɜ ɭ ɤɚɠɞɨɝɨ ɚɬɨɦɚ, ɞɨɥɠɧɚ ɛɵɬɶ ɞɢɚɦɚɝɧɢɬɧɚ. ȼ 
ɞɟɣɬɫɜɢɬɟɥɶɧɨɫɬɢ, ɨɧɚ ɨɛɥɚɞɚɟɬ ɩɚɪɚɦɚɝɧɢɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
ɆɆɈ ɩɨɡɜɨɥɹɟɬ ɨɛɴɹɫɧɢɬɶ ɷɬɨɬ ɮɚɤɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɨɝɨ, ɱɬɨ ɆɈ 
ɦɨɥɟɤɭɥɵ ɤɢɫɥɨɪɨɞɚ ɢɦɟɸɬ ɧɚ ɪɚɡɪɵɯɥɹɸɳɢɯ * ɨɪɛɢɬɚɥɹɯ ɞɜɚ 
ɧɟɫɩɚɪɟɧɧɵɯ ɷɥɟɤɬɪɨɧɚ. 

 Ʉɪɚɬɧɨɫɬɶ ɫɜɹɡɢ ɩɨɥɭɱɟɧɧɨɣ ɱɚɫɬɢɰɵ  
      = (8 – 4) / 2 = 2.   

Ɇɨɥɟɤɭɥɚ ɫɭɳɟɫɬɜɭɟɬ, ɧɨ 
ɩɨ ɩɪɨɱɧɨɫɬɢ ɭɫɬɭɩɚɟɬ 
ɨɤɫɢɞɭ ɚɡɨɬɚ (II). 

Ɇɟɬɨɞɨɦ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ 
ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ 
ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɬɚɤɢɯ 
ɱɚɫɬɢɰ, ɤɚɤ ɇ2

+ ɢɥɢ Ɉ2
+ ɢ 

ɬ.ɩ. ȿɫɥɢ ɠɟ ɜ ɛɭɞɭɳɟɣ 
ɦɨɥɟɤɭɥɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ 
ɨɪɛɢɬɚɥɟɣ, ɛɥɢɡɤɢɯ ɩɨ 
ɡɧɚɱɟɧɢɸ ɷɧɟɪɝɢɣ, ɬɨ 
ɧɨɜɚɹ ɆɈ ɨɫɬɚɟɬɫɹ ɧɟɫɜɹɡɵɜɚɸɳɟɣ ( ɢɥɢ ). Ɍɚɤɚɹ ɫɢɬɭɚɰɢɹ 
ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɦɚɥɨɨɪɛɢɬɚɥɶɧɨɝɨ ɚɬɨɦɚ 
ɜɨɞɨɪɨɞɚ ɢ ɦɧɨɝɨɨɪɛɢɬɚɥɶɧɨɝɨ ɚɬɨɦɚ ɮɬɨɪɚ.  

Ʉɪɚɬɧɨɫɬɶ ɫɜɹɡɢ ɬɚɤɨɣ ɦɨɥɟɤɭɥɵ ɪɚɜɧɚ 1. 

 

5.2. Ɇɟɬɨɞ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ 

 

ȼ ɦɟɬɨɞɟ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɪɢ ɜɨɡɦɨɠɧɵɯ 
ɜɚɪɢɚɧɬɚ ɨɛɪɚɡɨɜɚɧɢɹ Ʉɏɋ: ɨɛɦɟɧɧɵɣ, ɞɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɵɣ ɢ 
ɞɚɬɢɜɧɵɣ. 

Ɉɛɦɟɧɧɵɣ ɬɢɩ ɫɜɹɡɢ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɧɚɥɢɱɢɢ ɞɜɭɯ 
ɧɟɫɩɚɪɟɧɧɵɯ ɷɥɟɤɬɪɨɧɨɜ, ɩɨ ɨɞɧɨɦɭ ɭ ɤɚɠɞɨɝɨ ɚɬɨɦɚ. 
ɉɊɂɆȿɊ 1:                            H + Cl  H:Cl . 

ɇ 

ɇF 

F * 

1s 
2p  

 

 1s 



 55 

 

Ⱦɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɵɣ ɬɢɩ ɫɜɹɡɢ ɨɛɪɚɡɭɟɬɫɹ, ɟɫɥɢ ɭ ɨɞɧɨɝɨ 
ɢɡ ɚɬɨɦɨɜ ɢɦɟɟɬɫɹ ɧɟɩɨɞɟɥɟɧɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɩɚɪɚ, ɚ ɭ ɞɪɭɝɨɝɨ 
ɫɜɨɛɨɞɧɚɹ ɚɬɨɦɧɚɹ ɨɪɛɢɬɚɥɶ. 
ɉɊɂɆȿɊ 2:                 NH3   +     H+      NH4

+. 
 

Ⱦɚɬɢɜɧɵɣ (ɫɦɟɲɚɧɧɵɣ) ɬɢɩ ɫɜɹɡɢ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ 
ɨɛɨɢɯ ɬɢɩɨɜ ɫɜɹɡɢ ɦɟɠɞɭ ɞɜɭɦɹ ɚɬɨɦɚɦɢ. 
ɉɊɂɆȿɊ 3: Ⱦɜɚ ɚɬɨɦɚ ɯɥɨɪɚ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɨɛɨɢɦɢ ɬɢɩɚɦɢ Ʉɏɋ. 

Ɇɟɬɨɞ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ȺɈ ɤɚɠɞɨɝɨ 
ɚɬɨɦɚ ɩɟɪɟɞ ɜɫɬɭɩɥɟɧɢɟɦ ɜ ɯɢɦɢɱɟɫɤɭɸ ɫɜɹɡɶ ɩɪɟɬɟɪɩɟɜɚɸɬ 
ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ ɢ ɮɨɪɦɵ. əɜɥɟɧɢɟ ɜɵɪɚɜɧɢɜɚɧɢɹ ɷɧɟɪɝɢɢ 
ɚɬɨɦɧɵɯ ɨɪɛɢɬɚɥɟɣ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ ɢɡɦɟɧɟɧɢɟɦ ɮɨɪɦɵ, 

ɧɚɡɵɜɚɟɬɫɹ ɝɢɛɪɢɞɢɡɚɰɢɟɣ. 
 

1.  ȿɫɥɢ ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɯɢɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɭɱɚɫɬɜɭɸɬ 1s- ɢ 1ɪ-ȺɈ, 
ɬɢɩ ɝɢɛɪɢɞɢɡɚɰɢɢ ɧɚɡɵɜɚɟɬɫɹ sp – ɝɢɛɪɢɞɢɡɚɰɢɟɣ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɢɧɟɣɧɨɣ ɮɨɪɦɟ ɦɨɥɟɤɭɥɵ. ɉɨ ɷɬɨɦɭ ɩɪɢɧɰɢɩɭ 
ɨɛɪɚɡɭɸɬɫɹ ɦɨɥɟɤɭɥɵ ȼɟɋI2. 

2.  ȿɫɥɢ ɜ ɨɛɪɚɡɨɜɚɧɢɢ  ɫɜɹɡɢ ɭɱɚɫɬɜɭɸɬ 1s- ɢ 2ɪ-ɨɪɛɢɬɚɥɢ, 
ɜɨɡɧɢɤɚɟɬ sɪ2 – ɬɢɩ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɥɨɫɤɨɣ 
ɬɪɟɭɝɨɥɶɧɨɣ ɫɬɪɭɤɬɭɪɟ. ɉɥɨɫɤɢɣ ɬɪɟɭɝɨɥɶɧɢɤ ɦɨɠɟɬ ɩɟɪɟɣɬɢ 
ɜ ɭɝɨɥɤɨɜɭɸ ɦɨɥɟɤɭɥɭ, ɟɫɥɢ ɧɚ s-ȺɈ ɢɦɟɟɬɫɹ ɷɥɟɤɬɪɨɧɧɚɹ 
ɩɚɪɚ, ɤɨɬɨɪɚɹ ɧɟ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɹ ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɫɜɹɡɢ, 
ɬɨɝɞɚ ɬɢɩ ɝɢɛɪɢɞɢɡɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪ2

 – ɝɢɛɪɢɞɢɡɚɰɢɢ 
(ɧɚɩɪɢɦɟɪ - SnCl2).  

3.  ɉɪɢ ɭɱɚɫɬɢɢ ɜ -ɫɜɹɡɹɯ 1s- ɢ 3ɪ-ɨɪɛɢɬɚɥɟɣ ɨɛɪɚɡɭɟɬɫɹ sɪ3 – 
ɬɢɩ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɟɬɪɚɷɞɪɢɱɟɫɤɨɣ 
ɮɨɪɦɟ ɦɨɥɟɤɭɥɵ. 

ɉɨ ɷɬɨɦɭ ɬɢɩɭ ɩɨɫɬɪɨɟɧɵ ɦɨɥɟɤɭɥɵ ɦɟɬɚɧɚ, ɨɤɫɢɞɚ 
ɤɪɟɦɧɢɹ ɢɥɢ  ɢɨɧ ɚɦɦɨɧɢɹ ɢ ɬ.ɞ. 
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ɉɪɢ ɧɚɥɢɱɢɢ ɧɟɩɨɞɟɥɟɧɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɩɚɪɵ ɧɚ s-ɨɪɛɢɬɚɥɢ 
ɬɟɬɪɚɷɞɪɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɩɟɪɟɯɨɞɢɬ ɜ ɬɪɢɝɨɧɚɥɶɧɭɸ  
ɩɢɪɚɦɢɞɭ ɫ ɪ3 – ɬɢɩɨɦ ɝɢɛɪɢɞɢɡɚɰɢɢ. ɗɬɨɦɭ ɬɢɩɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɦɨɥɟɤɭɥɚ ɚɦɦɢɚɤɚ. 

ȿɫɥɢ ɠɟ ɧɟɩɨɞɟɥɟɧɧɵɯ ɩɚɪɵ ɞɜɟ, ɬɪɢɝɨɧɚɥɶɧɚɹ ɩɢɪɚɦɢɞɚ 
ɦɨɠɟɬ ɩɟɪɟɣɬɢ ɜ ɭɝɨɥɤɨɜɭɸ ɦɨɥɟɤɭɥɭ ɫ ɬɢɩɨɦ ɝɢɛɪɢɞɢɡɚɰɢɢ 
ɪ2. ɉɨɞɨɛɧɵɟ ɫɬɪɭɤɬɭɪɵ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɜɨɞɨɪɨɞɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɷɥɟɦɟɧɬɨɜ VI–Ⱥ ɩɨɞɝɪɭɩɩɵ (ɇ2Ɉ, ɇ2S, ɇ2Ɋɨ ɢ 
ɬ.ɩ.). 

4.  ɍɱɚɫɬɢɟ 5 ē, ɫɜɹɡɚɧɧɵɯ  ɫɜɹɡɹɦɢ, ɨɛɪɚɡɭɟɬ sp
3
d – ɬɢɩ 

ɝɢɛɪɢɞɢɡɚɰɢɢ, ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɬɪɚɷɞɪɢɱɟɫɤɨɣ 
ɛɢɩɢɪɚɦɢɞɟ, ɤɨɬɨɪɚɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɩɨɞɟɥɟɧɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɩɚɪ ɦɨɠɟɬ ɩɟɪɟɣɬɢ ɜ p

3
d – ɢɥɢ ɪ2

d – ɬɢɩɵ ɝɢɛɪɢɞɢɡɚɰɢɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɟɬɪɚɷɞɪɢɱɟɫɤɨɣ ɩɢɪɚɦɢɞɟ (TeF4) ɫ ɰɟɧɬɪɨɦ 
ɜ ɨɫɧɨɜɚɧɢɢ ɢɥɢ Ɍ-ɨɛɪɚɡɧɨɣ ɦɨɥɟɤɭɥɟ (ȼrF3). 

5.  ɍɱɚɫɬɢɟ 6 ē, ɫɜɹɡɚɧɧɵɯ  ɫɜɹɡɹɦɢ, ɨɛɪɚɡɭɟɬ sp
3
d

2 – ɬɢɩ 
ɝɢɛɪɢɞɢɡɚɰɢɢ, ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɤɬɚɷɞɪɢɱɟɫɤɨɣ 
ɛɢɩɢɪɚɦɢɞɟ (SCl6), ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɩɨɞɟɥɟɧɧɵɯ ɩɚɪ 
ɩɪɟɨɛɪɚɡɭɸɳɟɣɫɹ ɜ p3

d
2
 – ɨɤɬɚɷɞɪɢɱɟɫɤɭɸ ɩɢɪɚɦɢɞɭ (BrCI5), 

sp
2
d – ɩɚɪɚɥɥɟɥɨɝɪɚɦɦ (XeF4), sp

3
 – ɢɫɤɚɠɟɧɧɵɣ ɬɟɬɪɚɷɞɪ 

(SO2Cl2) ɢ ɬ.ɩ. 
Ɍɢɩɵ ɝɢɛɪɢɞɢɡɚɰɢɢ ɡɚɜɢɫɹɬ ɨɬ ɜɢɞɚ ȺɈ, ɤɨɬɨɪɵɟ ɭɱɚɫɬɜɭɸɬ 

ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɯɢɦɢɱɟɫɤɢɯ ɫɜɹɡɟɣ . ȼ Пɪɢɥɨɠɟɧɢɢ 3 ɭɤɚɡɚɧɨ, 
ɤɚɤɢɟ ɮɨɪɦɵ ɦɨɥɟɤɭɥ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɦ ɬɢɩɚɦ 
ɝɢɛɪɢɞɢɡɚɰɢɢ. 

  

 Ɂɚɞɚɧɢɹ ɤ ɪɚɡɞɟɥɭ 5 

1. ȼ ɫɬɨɪɨɧɭ ɤɚɤɨɝɨ ɚɬɨɦɚ ɫɦɟɳɟɧɚ ɷɥɟɤɬɪɨɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜ 
ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɹɯ: Nɇ3, PCl5, Cl2 H2Se ?  

2. ȼ ɫɬɨɪɨɧɭ ɤɚɤɨɝɨ ɚɬɨɦɚ ɫɦɟɳɟɧɚ ɷɥɟɤɬɪɨɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜ 
ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɹɯ: ɇ2Te, ɋCl2F2, CH3Cl, OF2?    

3. ɉɨ ɜɟɥɢɱɢɧɚɦ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ 
ɭɤɚɡɚɬɶ,  ɜ ɤɚɤɢɯ ɷɥɟɦɟɧɬɚɯ ɫɜɹɡɶ ɛɭɞɟɬ ɧɨɫɢɬɶ ɛɨɥɟɟ ɢɨɧɧɵɣ 
ɯɚɪɚɤɬɟɪ:  NaCl, AlCl3, Br2O, MgJ2, HCl. 

4. ɋɨɩɨɫɬɚɜɢɬɶ ɫɬɟɩɟɧɶ ɢɨɧɧɨɫɬɢ ɫɜɹɡɢ ɩɨ ɜɟɥɢɱɢɧɚɦ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ ɜ ɦɨɥɟɤɭɥɚɯ NaBr, 
AlCl3, CS2, OF2 (Пɪɢɥɨɠɟɧɢɟ 2).    

5. ɉɨ ɜɟɥɢɱɢɧɚɦ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ 
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ɭɤɚɡɚɬɶ,  ɜ ɤɚɤɢɯ ɜɟɳɟɫɬɜɚɯ ɫɜɹɡɶ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɛɭɞɟɬ 
ɧɨɫɢɬɶ ɛɨɥɟɟ ɢɨɧɧɵɣ ɯɚɪɚɤɬɟɪ:  BɚCl2, CF4, Cl2O, SrCl2, HJ. 

6. ɉɨ ɜɟɥɢɱɢɧɚɦ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ 
ɭɤɚɡɚɬɶ,  ɜ ɤɚɤɢɯ ɜɟɳɟɫɬɜɚɯ ɫɜɹɡɶ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɛɭɞɟɬ 
ɧɨɫɢɬɶ ɛɨɥɟɟ ɢɨɧɧɵɣ ɯɚɪɚɤɬɟɪ:  RbCl, CCl2F2, ZnO, BeCl2, 
NH3.  

7. ɋɨɩɨɫɬɚɜɢɬɶ ɫɬɟɩɟɧɶ ɢɨɧɧɨɫɬɢ ɫɜɹɡɢ ɩɨ ɜɟɥɢɱɢɧɚɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ   ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ ɜ ɦɨɥɟɤɭɥɚɯ SnCl2, 
CaF2, SiH4, CF4. 

8. ɂɡ ɷɥɟɦɟɧɬɨɜ Al, Zn, B, P ɜɵɛɪɚɬɶ ɬɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɞɨɧɨɪɚɦɢ ɷɥɟɤɬɪɨɧɧɨɣ ɩɚɪɵ ɢ ɬɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɟɟ 
ɚɤɰɟɩɬɨɪɚɦɢ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɞɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɨɣ ɫɜɹɡɢ. 

9. Ɇɨɥɟɤɭɥɚ ɷɬɢɥɟɧɚ ɇ2ɋ = ɋɇ2 ɩɥɨɫɤɚɹ, ɭɝɥɵ ɦɟɠɞɭ ɫɜɹɡɹɦɢ ɋ-
ɇ ɢ ɫɜɹɡɶɸ ɋ-ɋ ɪɚɜɧɵ 120°. Ɉɩɢɫɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɫɜɹɡɢ ɜ 
ɦɨɥɟɤɭɥɟ ɷɬɢɥɟɧɚ. Ʉɚɤɢɟ ɨɪɛɢɬɚɥɢ ɭɱɚɫɬɜɭɸɬ ɜ ɨɛɪɚɡɨɜɚɧɢɢ 
ɷɬɢɯ ɫɜɹɡɟɣ? 

10. Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɠɢɞɤɨɫɬɟɣ ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɡɚ ɫɱɟɬ 
ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ: ɇ2Se, CH3COOH, HCOOH, 
P4O10, ɇ2O2? Ʉɚɤ ɷɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɯ ɫɜɨɣɫɬɜɚɯ? 

11. ɉɨɱɟɦɭ ɦɨɥɟɤɭɥɚ ClɈ3 ɫɩɨɫɨɛɧɚ ɨɛɪɚɡɨɜɵɜɚɬɶ ɞɢɦɟɪɵ? 

12. ɉɨɱɟɦɭ ɦɨɥɟɤɭɥɚ ClɈ  ɧɟɫɩɨɫɨɛɧɚ ɨɛɪɚɡɨɜɵɜɚɬɶ ɞɢɦɟɪɵ? 

13. ɉɨɱɟɦɭ ɦɨɥɟɤɭɥɚ NɈ ɧɟɫɩɨɫɨɛɧɚ ɨɛɪɚɡɨɜɵɜɚɬɶ ɞɢɦɟɪɵ? 

14. Ɉɩɢɫɚɬɶ ɫɬɪɨɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɨɧɚ [Ni(NH3)4]
+2. ɍɤɚɡɚɬɶ 

ɞɨɧɨɪ ɢ ɚɤɰɟɩɬɨɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɬɢɩ ɝɢɛɪɢɞɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢ 
ɩɨɤɚɡɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɫɬɪɨɟɧɢɟ ɷɬɨɝɨ ɢɨɧɚ. 

15. Ɉɩɢɫɚɬɶ ɫɬɪɨɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɨɧɚ [Al(NH3)4]
+2. ɍɤɚɡɚɬɶ 

ɞɨɧɨɪ ɢ ɚɤɰɟɩɬɨɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɬɢɩ ɝɢɛɪɢɞɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢ 
ɩɨɤɚɡɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɫɬɪɨɟɧɢɟ ɷɬɨɝɨ ɢɨɧɚ. 

16. Ʉɚɤ ɨɛɴɹɫɧɹɟɬ ɦɟɬɨɞ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɫɬɪɨɟɧɢɟ ɤɨɦɩɥɟɤɫɨɜ 
ɫɨɫɬɚɜɚ [Cr(CO)6], [Cr(CN)6]

3–, [Fe(CO)5]?. Ɉɩɪɟɞɟɥɢɬɶ 
ɮɨɪɦɵ ɤɨɦɩɥɟɤɫɧɵɯ ɢɨɧɨɜ. 

17. Ʉɚɤɨɜ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɞɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɨɣ ɫɜɹɡɢ? 

18. Ʉɚɤɢɟ ɨɪɛɢɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɹɡɟɣ ɜ ɢɨɧɚɯ 
BF4

–, H3O
+, [Zn(NH3)4]

2+? ɉɨɤɚɡɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɫɬɪɨɟɧɢɟ 
ɷɬɢɯ ɢɨɧɨɜ. 

19. ɂɡ ɷɥɟɦɟɧɬɨɜ Ɋ, Ɉ, ɋl, Fe ɜɵɛɪɚɬɶ ɬɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɞɨɧɨɪɚɦɢ ɷɥɟɤɬɪɨɧɧɨɣ ɩɚɪɵ, ɢ ɬɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɟɟ 
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ɚɤɰɟɩɬɨɪɚɦɢ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɞɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɨɣ ɫɜɹɡɢ. 
20. ɂɡ ɷɥɟɦɟɧɬɨɜ S, Sc, Se, Si ɜɵɛɪɚɬɶ ɬɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 

ɞɨɧɨɪɚɦɢ ɷɥɟɤɬɪɨɧɧɨɣ ɩɚɪɵ, ɢ ɬɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɟɟ 
ɚɤɰɟɩɬɨɪɚɦɢ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɞɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɨɣ ɫɜɹɡɢ. 

21. Ɇɨɥɟɤɭɥɚ ɚɰɟɬɢɥɟɧɚ ɇɋ ≡ ɋɇ ɩɥɨɫɤɚɹ, ɭɝɥɵ ɦɟɠɞɭ ɫɜɹɡɹɦɢ ɋ-
ɇ ɢ ɫɜɹɡɶɸ ɋ – ɋ ɪɚɜɧɵ 120°. Ɉɩɢɫɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɫɜɹɡɢ ɜ 
ɦɨɥɟɤɭɥɟ ɚɰɟɬɢɥɟɧɚ. Ʉɚɤɢɟ ɨɪɛɢɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ 
ɨɛɪɚɡɨɜɚɧɢɹ ɷɬɢɯ ɫɜɹɡɟɣ? 

22. Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɠɢɞɤɨɫɬɟɣ ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɡɚ ɫɱɟɬ 
ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ: ɇ2Ɉ2, ɇ2Ɍɟ, ɇJ.? Ʉɚɤ ɷɬɨ 
ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɯ ɫɜɨɣɫɬɜɚɯ? 

23. Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɠɢɞɤɨɫɬɟɣ ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɡɚ ɫɱɟɬ 
ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ: Na2O2, ɇȼr, ɋɇ4? Ʉɚɤ ɷɬɨ 
ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɯ ɫɜɨɣɫɬɜɚɯ? 

24. Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɠɢɞɤɨɫɬɟɣ ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɡɚ ɫɱɟɬ 
ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ: ɇClO4, Nɇ3, ɇȼrO3? Ʉɚɤ ɷɬɨ 
ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɯ ɫɜɨɣɫɬɜɚɯ? 

25. Ʉɚɤ ɦɟɬɨɞɨɦ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɨɛɴɹɫɧɢɬɶ ɫɬɪɨɟɧɢɟ 
ɤɨɦɩɥɟɤɫɨɜ ɫɨɫɬɚɜɚ [Cu(NH3)4]

+2, [Co2(CO)8], [Fe(CN)6]
 –3? 

26. ɉɨɱɟɦɭ ɦɨɥɟɤɭɥɚ ClɈ3 ɫɩɨɫɨɛɧɚ ɨɛɪɚɡɨɜɵɜɚɬɶ ɞɢɦɟɪɵ? 

27. Ɉɩɢɫɚɬɶ ɫɬɪɨɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɨɧɚ [Ni(NH3)4]
+2. ɍɤɚɡɚɬɶ 

ɞɨɧɨɪ ɢ ɚɤɰɟɩɬɨɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɬɢɩ ɝɢɛɪɢɞɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢ 
ɩɨɤɚɡɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɫɬɪɨɟɧɢɟ ɷɬɨɝɨ ɢɨɧɚ. 

28. Ʉɚɤ ɦɟɬɨɞɨɦ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɨɛɴɹɫɧɢɬɶ ɫɬɪɨɟɧɢɟ 
ɤɨɦɩɥɟɤɫɨɜ ɫɨɫɬɚɜɚ [Pt(NH3)4]

+2, [Fe(CO)5], [Fe(OH)6]
 –3? 

29. Ʉɚɤɢɟ ɨɪɛɢɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɹɡɟɣ ɜ 
ɦɨɥɟɤɭɥɚɯ ɢ ɢɨɧɚɯ AlCl3, NH3, [Cu(NH3)4]

+2? ɉɨɤɚɡɚɬɶ ɢɯ 
ɫɬɪɨɟɧɢɟ. 

30. Ɉɩɢɫɚɬɶ ɫɬɪɨɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɨɧɚ [Zn(CN)4]
2–. ɍɤɚɡɚɬɶ 

ɞɨɧɨɪ ɢ ɚɤɰɟɩɬɨɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɬɢɩ ɝɢɛɪɢɞɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢ 
ɩɨɤɚɡɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɫɬɪɨɟɧɢɟ ɷɬɨɝɨ ɢɨɧɚ. 

31. Ʉɚɤ ɦɟɬɨɞɨɦ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɨɛɴɹɫɧɢɬɶ ɫɬɪɨɟɧɢɟ 
ɤɨɦɩɥɟɤɫɨɜ ɫɨɫɬɚɜɚ [Au(NH3)4]

+3, [AuCl4], [Pt(CN)6]
–2? 

32. Ʉɚɤ ɦɟɬɨɞɨɦ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɨɛɴɹɫɧɢɬɶ ɫɬɪɨɟɧɢɟ 
ɤɨɦɩɥɟɤɫɨɜ ɫɨɫɬɚɜɚ [Cr(CN)6]

–3, [Cr(CN)4(H2O)2]
–, [Fe(CO)5]? 

33. Ʉɚɤɨɜ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɹɡɟɣ ɨɛɦɟɧɧɨɝɨ ɬɢɩɚ 
(ɩɪɢɜɟɫɬɢ 3 ɩɪɢɦɟɪɚ)? 
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34. Ʉɚɤɢɟ ɨɪɛɢɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɹɡɟɣ ɜ ɢɨɧɚɯ 
AuCl4

–, O2
2–, [Zn(NH3)4]

+2? ɉɨɤɚɡɚɬɶ ɫɬɪɨɟɧɢɟ ɷɬɢɯ ɢɨɧɨɜ. 
35. ȼ ɫɬɨɪɨɧɭ ɤɚɤɨɝɨ ɚɬɨɦɚ ɫɦɟɳɟɧɚ ɷɥɟɤɬɪɨɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜ 

ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɹɯ: ɇ2S, Ʉɇ, HBr, ɋCl4?  

36. ȼ ɫɬɨɪɨɧɭ ɤɚɤɨɝɨ ɚɬɨɦɚ ɫɦɟɳɟɧɚ ɷɥɟɤɬɪɨɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜ 
ɫɥɟɞɭɸɳɢɯ ɫɨɟɞɢɧɟɧɢɹɯ: ɇ2Ɉ, Naɇ, HF, ɋɇ4?    

37. ɉɨ ɜɟɥɢɱɢɧɚɦ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ 
ɭɤɚɡɚɬɶ,  ɜ ɤɚɤɢɯ ɯɥɨɪɢɞɚɯ ɫɜɹɡɶ ɷɥɟɦɟɧɬ-ɯɥɨɪ ɛɭɞɟɬ ɧɨɫɢɬɶ 
ɛɨɥɟɟ ɢɨɧɧɵɣ ɯɚɪɚɤɬɟɪ:  NaCl, CCl4, Cl2O, MgCl2, HCl. 

38. ɋɨɩɨɫɬɚɜɢɬɶ ɫɬɟɩɟɧɶ ɢɨɧɧɨɫɬɢ ɫɜɹɡɢ ɩɨ ɜɟɥɢɱɢɧɚɦ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ   ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ ɜ ɦɨɥɟɤɭɥɚɯ NaF, 
AlF3, CF4, OF2.   

39. ɉɨ ɜɟɥɢɱɢɧɚɦ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ 
ɭɤɚɡɚɬɶ,  ɜ ɤɚɤɢɯ ɜɟɳɟɫɬɜɚɯ ɫɜɹɡɶ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɛɭɞɟɬ 
ɧɨɫɢɬɶ ɛɨɥɟɟ ɢɨɧɧɵɣ ɯɚɪɚɤɬɟɪ:  ɋɚCl2, CJ4, Br2O, BɚCl2, Hl. 

40. ɉɨ ɜɟɥɢɱɢɧɚɦ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ 
ɭɤɚɡɚɬɶ,  ɜ ɤɚɤɢɯ ɜɟɳɟɫɬɜɚɯ ɫɜɹɡɶ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɛɭɞɟɬ 
ɧɨɫɢɬɶ ɛɨɥɟɟ ɢɨɧɧɵɣ ɯɚɪɚɤɬɟɪ:  ɋsCl, CS2, BaO, AlCl3, HF. 

41. ɋɨɩɨɫɬɚɜɢɬɶ ɫɬɟɩɟɧɶ ɢɨɧɧɨɫɬɢ ɫɜɹɡɢ ɩɨ ɜɟɥɢɱɢɧɚɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ   ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɟɣ ɜ ɦɨɥɟɤɭɥɚɯ ZnCl2, 
CaF2, CH4, MgF2. 

42. ɂɡ ɷɥɟɦɟɧɬɨɜ ȼ, Cl, N, S ɜɵɛɪɚɬɶ ɬɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɞɨɧɨɪɚɦɢ ɷɥɟɤɬɪɨɧɧɨɣ ɩɚɪɵ ɢ ɬɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɟɟ 
ɚɤɰɟɩɬɨɪɚɦɢ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɞɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɨɣ ɫɜɹɡɢ. 

43. Ɇɨɥɟɤɭɥɚ ɷɬɢɥɟɧɚ ɇ2ɋ = ɋɇ2 ɩɥɨɫɤɚɹ, ɭɝɥɵ ɦɟɠɞɭ ɫɜɹɡɹɦɢ ɋ-
ɇ ɢ ɫɜɹɡɶɸ ɋ-ɋ ɪɚɜɧɵ 120°. Ɉɩɢɫɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɫɜɹɡɢ ɜ 
ɦɨɥɟɤɭɥɟ ɷɬɢɥɟɧɚ. Ʉɚɤɢɟ ɨɪɛɢɬɚɥɢ ɭɱɚɫɬɜɭɸɬ ɜ ɨɛɪɚɡɨɜɚɧɢɢ 
ɷɬɢɯ ɫɜɹɡɟɣ? 

44. Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɠɢɞɤɨɫɬɟɣ ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɡɚ ɫɱɟɬ 
ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ: ɇ2S, ɇ2Ɉ, ɇJ, Nɇ3, ɇF, ɋɋl4? 
Ʉɚɤ ɷɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɯ ɫɜɨɣɫɬɜɚɯ? 

45. ɉɨɱɟɦɭ ɦɨɥɟɤɭɥɚ NɈ2 ɫɩɨɫɨɛɧɚ ɨɛɪɚɡɨɜɵɜɚɬɶ ɞɢɦɟɪɵ? 

46. Ɉɩɢɫɚɬɶ ɫɬɪɨɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɨɧɚ [Zn(NH3)4]
+2. ɍɤɚɡɚɬɶ 

ɞɨɧɨɪ ɢ ɚɤɰɟɩɬɨɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɬɢɩ ɝɢɛɪɢɞɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢ 
ɩɨɤɚɡɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɫɬɪɨɟɧɢɟ ɷɬɨɝɨ ɢɨɧɚ. 

47. Ʉɚɤ ɦɟɬɨɞɨɦ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɨɛɴɹɫɧɢɬɶ ɫɬɪɨɟɧɢɟ 
ɤɨɦɩɥɟɤɫɨɜ ɫɨɫɬɚɜɚ [Cr(CO)6], [Cr(CN)6]

3–, [Fe(CO)5]? 
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48. Ʉɚɤɨɜ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɞɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɨɣ ɫɜɹɡɢ? 

49. Ʉɚɤɢɟ ɨɪɛɢɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɹɡɟɣ ɜ 
ɢɨɧɚɯ: BF4

–, H3O
+, [Zn(NH3)4]

2+? ɉɨɤɚɡɚɬɶ ɢɯ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɫɬɪɨɟɧɢɟ. 

50. ɂɡ ɷɥɟɦɟɧɬɨɜ Al, Cs, Ni, Se ɜɵɛɪɚɬɶ ɬɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɞɨɧɨɪɚɦɢ ɷɥɟɤɬɪɨɧɧɨɣ ɩɚɪɵ, ɢ ɬɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɟɟ 
ɚɤɰɟɩɬɨɪɚɦɢ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɞɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɨɣ ɫɜɹɡɢ. 

51. Ɇɨɥɟɤɭɥɚ ɚɰɟɬɢɥɟɧɚ ɇɋ ≡ ɋɇ ɩɥɨɫɤɚɹ, ɭɝɥɵ ɦɟɠɞɭ ɫɜɹɡɹɦɢ ɋ-
ɇ ɢ ɫɜɹɡɶɸ ɋ – ɋ ɪɚɜɧɵ 120°. Ɉɩɢɫɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɫɜɹɡɢ ɜ 
ɦɨɥɟɤɭɥɟ ɚɰɟɬɢɥɟɧɚ. Ʉɚɤɢɟ ɨɪɛɢɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɢɯ 
ɨɛɪɚɡɨɜɚɧɢɹ? 

52. Ʉɚɤɢɟ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɠɢɞɤɨɫɬɟɣ ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɡɚ ɫɱɟɬ 
ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ: ɇ2Ɉ, ɇ2Ɍɟ, ɇJ, Nɇ3, ɇȼr, 
ɋɇ4? Ʉɚɤ ɷɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɯ ɫɜɨɣɫɬɜɚɯ? 

53. ɉɨɱɟɦɭ ɦɨɥɟɤɭɥɚ ClɈ3 ɫɩɨɫɨɛɧɚ ɨɛɪɚɡɨɜɵɜɚɬɶ ɞɢɦɟɪɵ? 

54. Ɉɩɢɫɚɬɶ ɫɬɪɨɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɨɧɚ [Ni(NH3)4]
+2. ɍɤɚɡɚɬɶ 

ɞɨɧɨɪ ɢ ɚɤɰɟɩɬɨɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɬɢɩ ɝɢɛɪɢɞɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢ 
ɩɨɤɚɡɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɫɬɪɨɟɧɢɟ ɷɬɨɝɨ ɢɨɧɚ. 

55. Ʉɚɤ ɦɟɬɨɞɨɦ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɨɛɴɹɫɧɢɬɶ ɫɬɪɨɟɧɢɟ 
ɤɨɦɩɥɟɤɫɨɜ ɫɨɫɬɚɜɚ [Pt(NH3)4]

+2, [Ni(CO)4], [Fe(SCN)6]
3–? 

56. Ʉɚɤɢɟ ɨɪɛɢɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɹɡɟɣ ɜ ɢɨɧɚɯ 
AlCl3, NH3, [Cu(NH3)4]

2+? ɉɨɤɚɡɚɬɶ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ 
ɫɬɪɨɟɧɢɟ. 

57. Ɉɩɢɫɚɬɶ ɫɬɪɨɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɨɧɚ [Zn(CN)4]
2–. ɍɤɚɡɚɬɶ 

ɞɨɧɨɪ ɢ ɚɤɰɟɩɬɨɪɵ. Ɉɩɪɟɞɟɥɢɬɶ ɬɢɩ ɝɢɛɪɢɞɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢ 
ɩɨɤɚɡɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɫɬɪɨɟɧɢɟ ɷɬɨɝɨ ɢɨɧɚ. 

58. Ʉɚɤ ɦɟɬɨɞɨɦ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɨɛɴɹɫɧɢɬɶ ɫɬɪɨɟɧɢɟ 
ɤɨɦɩɥɟɤɫɨɜ ɫɨɫɬɚɜɚ [Cr(CN)6]

3–, [Cr(CN)4(H2O)2]
–, [Fe(CO)5]? 

59. Ʉɚɤɨɜ ɦɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɹɡɟɣ ɨɛɦɟɧɧɨɝɨ ɬɢɩɚ 
(ɩɪɢɜɟɫɬɢ 3 ɩɪɢɦɟɪɚ)? 

60. Ʉɚɤɢɟ ɨɪɛɢɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɫɜɹɡɟɣ ɜ ɢɨɧɚɯ 
AuCl4

–, O2
2–, [Zn(NH3)4]

2+? ɉɨɤɚɡɚɬɶ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ 
ɫɬɪɨɟɧɢɟ. 

61. Ʉɚɤ ɦɟɬɨɞɨɦ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɨɛɴɹɫɧɢɬɶ ɫɬɪɨɟɧɢɟ 
ɤɨɦɩɥɟɤɫɨɜ ɫɨɫɬɚɜɚ [Cr(CN)6]

3–, [Cr(CN)4(H2O)2]
–, [Fe(CO)5]? 

62. Ɇɨɥɟɤɭɥɵ N2, ɋO, ȼF ɹɜɥɹɸɬɫɹ ɢɡɨɷɥɟɤɬɪɨɧɧɵɦɢ. ɇɚɪɢɫɨɜɚɬɶ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɞɢɚɝɪɚɦɦɵ, ɭɤɚɡɚɬɶ ɜɚɥɟɧɬɧɨɫɬɶ N, ɋ, B. 
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63. ɑɟɦ ɨɛɴɹɫɧɢɬɶ ɭɤɨɪɨɱɟɧɢɟ ɫɜɹɡɟɣ Ɉ – Ɉ ɜ ɱɚɫɬɢɰɚɯ ɩɨ ɪɹɞɭ:                   
         Ɉ2

2–,                 Ɉ2
–,                    Ɉ2,                  Ɉ2

2+                              
       1,49                 1,26                   1,21                1,12 

64. Ʉɚɤɚɹ ɢɡ ɱɚɫɬɢɰ CɈ, CɈ+ ɢɥɢ CɈ–  ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɟɣ ɫɜɹɡɢ? Ɉɛɴɹɫɧɢɬɶ, ɩɨɱɟɦɭ. 

65. ɉɨɤɚɡɚɬɶ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɢɰ; 
Nɟ2, ȼe2,  Mg2, Ca2  ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ 
ɨɪɛɢɬɚɥɟɣ. 

66. Ɉɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɫɬɪɭɤɬɭɪɵ ɦɨɥɟɤɭɥ  J2, P2, BeO, MgO. 
Ʉɚɤɨɜɚ ɤɪɚɬɧɨɫɬɶ ɫɜɹɡɢ ɤɚɠɞɨɣ  ɢɡ ɭɤɚɡɚɧɧɵɯ ɦɨɥɟɤɭɥ? 

67. Ɉɛɴɹɫɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ, ɩɨɱɟ-
ɦɭ ɨɬɪɵɜ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɧɚ ɨɬ ɦɨɥɟɤɭɥɵ ɋɈ ɩɪɢɜɨɞɢɬ ɤ 
ɨɫɥɚɛɥɟɧɢɸ ɫɜɹɡɢ, ɚ ɨɬ ɦɨɥɟɤɭɥɵ  NO ɤ ɟɟ ɭɩɪɨɱɧɟɧɢɸ. 

68. ȼ ɤɚɤɨɣ ɢɡ ɱɚɫɬɢɰ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɋ–N ɛɭɞɟɬ ɧɚɢɛɨɥɶɲɟɣ, CN, 
CN– ɋN+? Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɞɢɚɝɪɚɦɦɚɦɢ. 

69. ȼ ɤɚɤɨɣ ɢɡ ɱɚɫɬɢɰ  ɋF, ɋF+, NF, NF+ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɦɟɠɞɭ 
ɚɬɨɦɚɦɢ ɛɭɞɟɬ ɧɚɢɛɨɥɶɲɟɣ? Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɶ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɞɢɚɝɪɚɦɦɚɦɢ. 

70. Ʉɚɤ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ ɦɨɠɧɨ 
ɨɛɴɹɫɧɢɬɶ ɫɯɨɞɫɬɜɨ ɜ ɫɜɨɣɫɬɜɚɯ N2 ɢ ɋɈ?  

71. ɂɫɩɨɥɶɡɭɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɞɢɚɝɪɚɦɦɵ ɱɚɫɬɢɰ Ɉ2
2–, Ɉ2

–, Ɉ2, 
Ɉ2

2+, ɩɨɤɚɡɚɬɶ, ɤɚɤɚɹ ɢɡ ɧɢɯ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɩɪɨɱɧɨɫɬɶɸ ɫɜɹɡɢ Ɉ–Ɉ. 

72. Ɉɛɴɹɫɧɢɬɶ ɫ ɩɨɡɢɰɢɣ ɦɟɬɨɞɚ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɢ ɦɟɬɨɞɚ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ ɞɢɫɫɨɰɢɚɰɢɢ 
ɦɨɥɟɤɭɥ ɜ ɪɹɞɭ F2, Cl2, Br2, J2. 

73. ɉɨɱɟɦɭ ɭɫɬɨɣɱɢɜ ɦɨɥɟɤɭɥɹɪɧɵɣ ɚɡɨɬ? Ʉɚɤɨɜɚ ɤɪɚɬɧɨɫɬɶ ɫɜɹɡɢ 
ɜ ɦɨɥɟɤɭɥɟ N2. Ɉɬɜɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶ c ɩɨɡɢɰɢɣ ɦɟɬɨɞɚ 
ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɢ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ. 

74. ɉɨɱɟɦɭ ɭɫɬɨɣɱɢɜ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (II)? Ɉɬɜɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶ c 
ɩɨɡɢɰɢɣ ɦɟɬɨɞɚ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɢ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ 
ɨɪɛɢɬɚɥɟɣ. 

75. Ʉɚɤ ɦɟɬɨɞɨɦ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɨɛɴɹɫɧɢɬɶ ɬɨ, ɱɬɨ ɜ ɦɨɥɟ-
ɤɭɥɹɪɧɨɦ ɢɨɧɟ F2

2+ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɦɨɥɟɤɭɥɟ F2? 

76. Ɉɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɨɟ ɫɬɪɨɟɧɢɟ ɦɨɥɟɤɭɥ ɋɈ ɢ CN ɫ ɩɨɡɢɰɢɣ 
Ɇȼɋ ɢ ɆɆɈ. Ʉɚɤɚɹ ɢɡ ɦɨɥɟɤɭɥ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɟɣ 
ɤɪɚɬɧɨɫɬɶɸ ɫɜɹɡɢ? 
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77. Ʉɚɤ ɦɟɬɨɞɨɦ ɆɈ ɨɛɴɹɫɧɢɬɶ ɬɨ, ɱɬɨ ɜ ɦɨɥɟɤɭɥɹɪɧɨɦ ɢɨɧɟ Ɉ2
2+ 

ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɷɧɟɪɝɢɢ ɫɜɹɡɢ ɜ ɦɨɥɟɤɭɥɟ Ɉ2? 

78. Ɉɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɨɟ ɫɬɪɨɟɧɢɟ ɦɨɥɟɤɭɥ NɈ ɢ CN ɫ ɩɨɡɢɰɢɣ 
Ɇȼɋ ɢ ɆɆɈ. Ʉɚɤɚɹ ɢɡ ɦɨɥɟɤɭɥ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɟɣ 
ɤɪɚɬɧɨɫɬɶɸ ɫɜɹɡɢ? 

79. Ʉɚɤɚɹ ɢɡ ɱɚɫɬɢɰ N2, N2
+ ɢɥɢ N2

–  ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɟɣ ɫɜɹɡɢ? Ɉɛɴɹɫɧɢɬɶ ɩɨɱɟɦɭ. 

80. ɉɨɤɚɡɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɢɰ; ɇ2
–

, Na2, F2
+, P2  ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ. 

81. Ɉɩɢɫɚɬɶ MMO ɷɥɟɤɬɪɨɧɧɵɟ ɫɬɪɭɤɬɭɪɵ ɱɚɫɬɢɰ: [CN]-, N2, NO, 
BN. Ʉɚɤɨɜɚ ɤɪɚɬɧɨɫɬɶ ɫɜɹɡɢ ɤɚɠɞɨɣ  ɢɡ ɭɤɚɡɚɧɧɵɯ ɦɨɥɟɤɭɥ? 

82. Ɉɛɴɹɫɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ, ɩɨɱɟ-
ɦɭ ɨɬɪɵɜ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɧɚ ɨɬ ɦɨɥɟɤɭɥɵ ɋɈ ɩɪɢɜɨɞɢɬ ɤ 
ɨɫɥɚɛɥɟɧɢɸ ɫɜɹɡɢ, ɚ ɨɬ ɦɨɥɟɤɭɥɵ  NO ɤ ɟɟ ɭɩɪɨɱɧɟɧɢɸ. 

83. ȼ ɤɚɤɨɣ ɢɡ ɱɚɫɬɢɰ CN, CN– ɋN+ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɋ–N ɛɭɞɟɬ 
ɧɚɢɛɨɥɶɲɟɣ? Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ 
ɞɢɚɝɪɚɦɦɚɦɢ. 

84. ȼ ɤɚɤɨɣ ɢɡ ɱɚɫɬɢɰ ɋF, ɋF+, NF, NF+ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɦɟɠɞɭ 
ɚɬɨɦɚɦɢ ɛɭɞɟɬ ɧɚɢɛɨɥɶɲɟɣ? Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɶ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɞɢɚɝɪɚɦɦɚɦɢ. 

85. Ʉɚɤ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ ɦɨɠɧɨ 
ɨɛɴɹɫɧɢɬɶ ɫɯɨɞɫɬɜɨ ɜ ɫɜɨɣɫɬɜɚɯ N2 ɢ ɋɈ?  

86. ɂɫɩɨɥɶɡɭɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɞɢɚɝɪɚɦɦɵ ɱɚɫɬɢɰ Ɉ2
2–, Ɉ2

–, Ɉ2, 
Ɉ2

2+, ɩɨɤɚɡɚɬɶ, ɤɚɤɚɹ ɢɡ ɧɢɯ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ 
ɩɪɨɱɧɨɫɬɶɸ ɫɜɹɡɢ Ɉ–Ɉ. 

87. Ɉɛɴɹɫɧɢɬɶ ɫ ɩɨɡɢɰɢɣ ɆɆɈ ɢ Ɇȼɋ ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ 
ɞɢɫɫɨɰɢɚɰɢɢ ɦɨɥɟɤɭɥ ɜ ɪɹɞɭ F2, O2, N2. 

88. ɉɨɱɟɦɭ ɭɫɬɨɣɱɢɜ ɦɨɥɟɤɭɥɹɪɧɵɣ ɚɡɨɬ? Ʉɚɤɨɜɚ ɤɪɚɬɧɨɫɬɶ ɫɜɹɡɢ 
ɜ ɦɨɥɟɤɭɥɟ N2? Ɉɬɜɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶ c ɩɨɡɢɰɢɣ ɆɆɈ ɢ Ɇȼɋ. 

89. ɉɨɱɟɦɭ ɭɫɬɨɣɱɢɜ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (II)? Ɉɬɜɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶ c 
ɩɨɡɢɰɢɣ ɦɟɬɨɞɚ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɢ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ 
ɨɪɛɢɬɚɥɟɣ. 

90. Ɇɨɥɟɤɭɥɵ N2, ɋO, ȼF ɹɜɥɹɸɬɫɹ ɢɡɨɷɥɟɤɬɪɨɧɧɵɦɢ. ɇɚɪɢɫɨɜɚɬɶ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɞɢɚɝɪɚɦɦɵ, ɭɤɚɡɚɬɶ ɜɚɥɟɧɬɧɨɫɬɶ N, ɋ, B. 

91. ɑɟɦ ɨɛɴɹɫɧɢɬɶ ɭɤɨɪɨɱɟɧɢɟ ɫɜɹɡɟɣ Ɉ – Ɉ ɜ ɱɚɫɬɢɰɚɯ ɩɨ ɪɹɞɭ:               
Ɉ2

2–,                 Ɉ2
–,                    Ɉ2,                  Ɉ2

2+                              
  1,49                 1,26                   1,21                1,12 
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92. Ʉɚɤɚɹ ɢɡ ɱɚɫɬɢɰ NɈ, NɈ+ ɢɥɢ NɈ–  ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɟɣ ɫɜɹɡɢ? Ɉɛɴɹɫɧɢɬɶ, ɩɨɱɟɦɭ. 

93. ɉɨɤɚɡɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɢɰ; 
ɇɟ+, ȼ2,  F2

–,H2
–  ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ. 

94. Ɉɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɫɬɪɭɤɬɭɪɵ ɦɨɥɟɤɭɥ  F2, C2, CO, NO. 
Ʉɚɤɨɜɚ ɤɪɚɬɧɨɫɬɶ ɫɜɹɡɢ ɤɚɠɞɨɣ  ɢɡ ɭɤɚɡɚɧɧɵɯ ɦɨɥɟɤɭɥ? 

95. Ɉɛɴɹɫɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ, ɩɨɱɟ-
ɦɭ ɨɬɪɵɜ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɧɚ ɨɬ ɦɨɥɟɤɭɥɵ ɋɈ ɩɪɢɜɨɞɢɬ ɤ 
ɨɫɥɚɛɥɟɧɢɸ ɫɜɹɡɢ, ɚ ɨɬ ɦɨɥɟɤɭɥɵ  NO ɤ ɟɟ ɭɩɪɨɱɧɟɧɢɸ. 

96. ȼ ɤɚɤɨɣ ɢɡ ɱɚɫɬɢɰ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɋ–N ɛɭɞɟɬ ɧɚɢɛɨɥɶɲɟɣ, CN, 
CN– ɋN+? Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɞɢɚɝɪɚɦɦɚɦɢ. 

97. ȼ ɤɚɤɨɣ ɢɡ ɱɚɫɬɢɰ  ɋF, ɋF+, NF, NF+ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɦɟɠɞɭ 
ɚɬɨɦɚɦɢ ɛɭɞɟɬ ɧɚɢɛɨɥɶɲɟɣ? Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɶ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɞɢɚɝɪɚɦɦɚɦɢ. 

98. Ʉɚɤ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ ɦɨɠɧɨ 
ɨɛɴɹɫɧɢɬɶ ɫɯɨɞɫɬɜɨ ɜ ɫɜɨɣɫɬɜɚɯ N2 ɢ ɋɈ?  

99. ɂɫɩɨɥɶɡɭɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɞɢɚɝɪɚɦɦɵ ɱɚɫɬɢɰ Ɉ2
2–, Ɉ2

–, Ɉ2, 
Ɉ2

2+, ɩɨɤɚɡɚɬɶ, ɤɚɤɚɹ ɢɡ ɧɢɯ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɩɪɨɱɧɨɫɬɶɸ ɫɜɹɡɢ Ɉ–Ɉ. 

100. Ɉɛɴɹɫɧɢɬɶ ɫ ɩɨɡɢɰɢɣ ɦɟɬɨɞɚ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɢ ɦɟɬɨɞɚ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ ɞɢɫɫɨɰɢɚɰɢɢ 
ɦɨɥɟɤɭɥ ɜ ɪɹɞɭ F2, O2, N2. 

101. ɉɨɱɟɦɭ ɭɫɬɨɣɱɢɜ ɦɨɥɟɤɭɥɹɪɧɵɣ ɚɡɨɬ? Ʉɚɤɨɜɚ ɤɪɚɬɧɨɫɬɶ ɫɜɹɡɢ 
ɜ ɦɨɥɟɤɭɥɟ N2. Ɉɬɜɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶ c ɩɨɡɢɰɢɣ ɆɆɈ ɢ Ɇȼɋ. 

102. ɉɨɱɟɦɭ ɭɫɬɨɣɱɢɜ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (II)? Ɉɬɜɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶ c 
ɩɨɡɢɰɢɣ ɦɟɬɨɞɚ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɢ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ 
ɨɪɛɢɬɚɥɟɣ. 

103. Ʉɚɤ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ ɨɛɴɹɫɧɢɬɶ 
ɬɨ, ɱɬɨ ɜ ɦɨɥɟɤɭɥɹɪɧɨɦ ɢɨɧɟ F2

2+ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɛɨɥɶɲɟ, ɱɟɦ ɜ 
ɦɨɥɟɤɭɥɟ F2? 

104. Ɉɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɨɟ ɫɬɪɨɟɧɢɟ ɦɨɥɟɤɭɥ ɋɈ ɢ CN ɫ ɩɨɡɢɰɢɣ 
ɦɟɬɨɞɚ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɢ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ. 
Ʉɚɤɚɹ ɢɡ ɦɨɥɟɤɭɥ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɟɣ ɤɪɚɬɧɨɫɬɶɸ ɫɜɹɡɢ? 

105. Ʉɚɤ ɫ ɩɨɦɨɲɶɸ ɆɆɈ ɨɛɴɹɫɧɢɬɶ ɬɨ, ɱɬɨ ɜ ɦɨɥɟɤɭɥɹɪɧɨɦ ɢɨɧɟ 
Ɉ2

2+ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɷɧɟɪɝɢɢ ɫɜɹɡɢ ɜ ɦɨɥɟɤɭɥɟ Ɉ2? 

106. Ɉɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɨɟ ɫɬɪɨɟɧɢɟ ɦɨɥɟɤɭɥ NɈ ɢ CN ɫ ɩɨɡɢɰɢɣ 
ɆɆɈ ɢ Ɇȼɋ. Ʉɚɤɚɹ ɢɡ ɧɢɯ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɟɣ 
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ɤɪɚɬɧɨɫɬɶɸ ɫɜɹɡɢ? 

107. Ʉɚɤɚɹ ɢɡ ɱɚɫɬɢɰ N2, N2
+ ɢɥɢ N2

–  ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɟɣ ɫɜɹɡɢ? Ɉɛɴɹɫɧɢɬɶ ɩɨɱɟɦɭ. 

108. ɉɨɤɚɡɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɢɰ; ɇ–, 
Na2, F2

+, P2  ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ. 
109. Ɉɩɢɫɚɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɫɬɪɭɤɬɭɪɵ ɦɨɥɟɤɭɥ  Cl2, C2, CO, BN. 

Ʉɚɤɨɜɚ ɤɪɚɬɧɨɫɬɶ ɫɜɹɡɢ ɤɚɠɞɨɣ  ɢɡ ɭɤɚɡɚɧɧɵɯ ɦɨɥɟɤɭɥ? 

110. Ɉɛɴɹɫɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ, 
ɩɨɱɟɦɭ ɨɬɪɵɜ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɧɚ ɨɬ ɦɨɥɟɤɭɥɵ ɋɈ ɩɪɢɜɨɞɢɬ ɤ 
ɨɫɥɚɛɥɟɧɢɸ ɫɜɹɡɢ, ɚ ɨɬ ɦɨɥɟɤɭɥɵ  NO ɤ ɟɟ ɭɩɪɨɱɧɟɧɢɸ. 

111. ȼ ɤɚɤɨɣ ɢɡ ɱɚɫɬɢɰ CN, CN– ɋN+ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɋ–N ɛɭɞɟɬ 
ɧɚɢɛɨɥɶɲɟɣ? Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ 
ɞɢɚɝɪɚɦɦɚɦɢ. 

112. ȼ ɤɚɤɨɣ ɢɡ ɱɚɫɬɢɰ ɋF, ɋF+, NF, NF+ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɦɟɠɞɭ 
ɚɬɨɦɚɦɢ ɛɭɞɟɬ ɧɚɢɛɨɥɶɲɟɣ? Ɉɬɜɟɬ ɩɨɞɬɜɟɪɞɢɬɶ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɞɢɚɝɪɚɦɦɚɦɢ. 

113. Ʉɚɤ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ ɦɨɠɧɨ 
ɨɛɴɹɫɧɢɬɶ ɫɯɨɞɫɬɜɨ ɜ ɫɜɨɣɫɬɜɚɯ N2 ɢ ɋɈ?  

114. ɂɫɩɨɥɶɡɭɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɞɢɚɝɪɚɦɦɵ ɱɚɫɬɢɰ Ɉ2
2–, Ɉ2

–, Ɉ2, 
Ɉ2

2+, ɩɨɤɚɡɚɬɶ, ɤɚɤɚɹ ɢɡ ɧɢɯ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ 
ɩɪɨɱɧɨɫɬɶɸ ɫɜɹɡɢ Ɉ–Ɉ. 

115. Ɉɛɴɹɫɧɢɬɶ ɫ ɩɨɡɢɰɢɣ ɦɟɬɨɞɚ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ ɢ ɦɟɬɨɞɚ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɨɪɛɢɬɚɥɟɣ ɢɡɦɟɧɟɧɢɟ ɷɧɟɪɝɢɢ ɞɢɫɫɨɰɢɚɰɢɢ 
ɦɨɥɟɤɭɥ ɜ ɪɹɞɭ F2, O2, N2. 

116. ɉɨɱɟɦɭ ɭɫɬɨɣɱɢɜ ɦɨɥɟɤɭɥɹɪɧɵɣ ɚɡɨɬ? Ʉɚɤɨɜɚ ɤɪɚɬɧɨɫɬɶ ɫɜɹɡɢ 
ɜ ɦɨɥɟɤɭɥɟ N2? Ɉɬɜɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶ c ɩɨɡɢɰɢɣ ɆɆɈ ɢ Ɇȼɋ. 

117. ɉɨɱɟɦɭ ɭɫɬɨɣɱɢɜ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (II)? Ɉɬɜɟɬ ɦɨɬɢɜɢɪɨɜɚɬɶ c 
ɩɨɡɢɰɢɣ Ɇȼɋ ɢ ɆɆɈ. 

118. ɇɚ ɨɫɧɨɜɚɧɢɢ ɱɟɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɧɨɣ 
ɢ ɩɢɪɚɦɢɞɚɥɶɧɨɣ ɦɨɥɟɤɭɥɚɦɢ BF3 ɢ NF3. 

119. ɋɪɚɜɧɢɬɶ ɫɬɪɨɟɧɢɟ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ SO2 ɢ CO2. 

120. ɋɪɚɜɧɢɬɶ ɫɬɪɨɟɧɢɟ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ SiO2 ɢ 
CO2. 

121. Ʉɚɤ ɜɥɢɹɟɬ ɩɟɪɟɯɨɞ N2N2
+

  ɢ Ɉ2Ɉ2
+ ɧɚ ɤɪɚɬɧɨɫɬɶ ɢ 

ɷɧɟɪɝɢɸ ɫɜɹɡɢ ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɢɨɧɚ 
ɫɪɚɜɧɢɬɟɥɶɧɨ ɫ ɧɟɣɬɪɚɥɶɧɨɣ ɦɨɥɟɤɭɥɨɣ? 

122. Ʉɚɤ ɢ ɤɚɤɢɟ ɫɜɨɣɫɬɜɚ ɦɨɥɟɤɭɥ ɢ ɢɡɦɟɧɹɸɬɫɹ ɩɪɢ ɭɞɚɥɟɧɢɢ 
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ɷɥɟɤɬɪɨɧɚ: ɚ) ɫɨ ɫɜɹɡɵɜɚɸɳɟɣ ɆɈ, ɛ) ɫ ɪɚɡɪɵɯɥɹɸɳɟɣ ɆɈ? 

123. ɑɟɦ ɨɛɴɹɫɧɹɟɬɫɹ ɨɞɧɨɚɬɨɦɧɨɫɬɶ ɦɨɥɟɤɭɥ ɢɧɟɪɬɧɵɯ ɝɚɡɨɜ. 
124. ɑɟɦ ɜɵɡɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɢɨɧɚ ɇɟ2

+ ɢ 
ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɚɧɚɥɨɝɢɱɧɨɣ ɦɨɥɟɤɭɥɵ ɇɟ2. 

125. ɋɨɫɬɚɜɢɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɞɢɚɝɪɚɦɦɭ ɦɨɥɟɤɭɥ ɝɢɞɪɢɞɨɜ: 
LiH, CaH2 (MMO). 

126. ɋɨɫɬɚɜɢɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɞɢɚɝɪɚɦɦɭ ɦɨɥɟɤɭɥ ɝɢɞɪɢɞɨɜ: 
NaH, BaH2 (MMO). 
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 6. ɊȺɋɌȼɈɊɕ 

 
ȼɫɟ ɫɦɟɫɢ ɜɟɳɟɫɬɜ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɩɨ ɪɚɡɦɟɪɚɦ ɱɚɫɬɢɰ 

ɧɚ ɞɜɟ ɛɨɥɶɲɢɟ ɝɪɭɩɩɵ: ɞɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ ɢ ɢɫɬɢɧɧɵɟ 
ɪɚɫɬɜɨɪɵ.  Ⱦɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ – ɷɬɨ ɫɦɟɫɢ ɜɟɳɟɫɬɜ, 
ɦɧɨɝɨɮɚɡɧɵɟ ɝɟɬɟɪɨɝɟɧɧɵɟ ɫɢɫɬɟɦɵ, ɪɚɡɦɟɪɵ ɱɚɫɬɢɰ ɤɨɬɨɪɵɯ 
ɩɪɟɜɵɲɚɸɬ ɪɚɡɦɟɪɵ ɦɨɥɟɤɭɥ ɢ ɥɟɠɚɬ ɜ ɩɪɟɞɟɥɚɯ 10–6 – 10–9 ɦ (1-
100 ɧɦ). Ⱦɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 
ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɟ ɫ ɪɚɡɦɟɪɚɦɢ ɱɚɫɬɢɰ 10–6 ɦ ɢ ɤɨɥɥɨɢɞɧɨ-
ɞɢɫɩɟɪɫɧɵɟ ɫ ɪɚɡɦɟɪɚɦɢ ɱɚɫɬɢɰ 10–7- 10–9 ɦ. Ƚɪɭɛɨɞɢɫɩɟɪɫɧɵɟ 
ɫɢɫɬɟɦɵ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ: ɫɭɫɩɟɧɡɢɢ, ɷɦɭɥɶɫɢɢ ɢ ɚɷɪɨɡɨɥɢ.  

ɋɭɫɩɟɧɡɢɹɦɢ ɧɚɡɵɜɚɸɬɫɹ ɫɦɟɫɢ ɜɟɳɟɫɬɜ, ɫɨɫɬɨɹɳɢɟ ɢɡ 
ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜ ɠɢɞɤɨɫɬɢ, ɧɟɪɚɫɬɜɨɪɢɦɵɟ ɞɪɭɝ ɜ ɞɪɭɝɟ. ɉɪɢ 
ɷɬɨɦ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ ɨɛɪɚɡɭɸɬ ɜɡɜɟɫɶ, ɩɨɫɬɟɩɟɧɧɨ ɨɫɟɞɚɸɳɭɸ 
ɧɚ ɞɧɨ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ (ɩɟɫɨɤ-ɜɨɞɚ, ɬɨɦɚɬɧɵɣ ɢɥɢ 
ɫɥɢɜɨɜɵɣ ɫɨɤ, ɦɟɥɨɜɨɣ ɪɚɫɬɜɨɪ ɞɥɹ ɩɨɛɟɥɤɢ). Эɦɭɥɶɫɢɹɦɢ 
ɧɚɡɵɜɚɸɬɫɹ ɫɦɟɫɢ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɞɪɭɝ ɜ ɞɪɭɝɟ ɠɢɞɤɨɫɬɟɣ, 
ɤɨɬɨɪɵɟ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɪɚɫɫɥɚɢɜɚɸɬɫɹ (ɛɟɧɡɢɧ – ɜɨɞɚ, ɦɚɫɥɨ 
ɜ ɜɨɞɟ, ɷɮɢɪ – ɜɨɞɚ). Аɷɪɨɡɨɥɢ – ɜɡɜɟɫɢ ɠɢɞɤɢɯ ɢɥɢ ɬɜɟɪɞɵɯ 
ɱɚɫɬɢɰ ɜ ɝɚɡɚɯ. ɋ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɪɚɫɫɥɚɢɜɚɸɬɫɹ.  

Кɨɥɥɨɢɞɧɵɦɢ ɧɚɡɵɜɚɸɬɫɹ ɪɚɫɬɜɨɪɵ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ 
ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ, ɛɥɢɡɤɢɦ ɤ ɪɚɡɦɟɪɚɦ ɦɨɥɟɤɭɥ, ɢ ɨɫɨɛɟɧɧɨɫɬɶɸ 
ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɧɟɫɩɨɫɨɛɧɨɫɬɶ ɤ ɪɚɫɫɥɨɟɧɢɸ ɫ ɬɟɱɟɧɢɟɦ 
ɜɪɟɦɟɧɢ. 

Ʉɨɥɥɨɢɞɧɵɟ ɫɢɫɬɟɦɵ ɨɛɪɚɡɭɸɬ ɭɫɬɨɣɱɢɜɵɟ ɝɟɥɢ, ɫɜɨɣɫɬɜɚ 
ɤɨɬɨɪɵɯ (ɧɚɩɪɢɦɟɪ, 

ɜɹɡɤɨɫɬɶ) 
ɨɬɥɢɱɚɸɬɫɹ ɨɬ 
ɫɜɨɣɫɬɜ ɨɛɵɱɧɵɯ 

ɪɚɫɬɜɨɪɨɜ. 
Ʉɨɥɥɨɢɞɧɵɟ ɫɢɫɬɟɦɵ 
ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ 

ɩɨɩɵɬɤɟ ɨɫɚɠɞɟɧɢɹ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɝɢɞɪɨɤɫɢɞɨɜ  ɦɟɬɚɥɥɨɜ, 
ɧɚɩɪɢɦɟɪ ɠɟɥɟɡɚ (III) ɢɥɢ ɚɥɸɦɢɧɢɹ ɢɡ ɪɚɫɬɜɨɪɨɜ ɢɯ ɫɨɥɟɣ.     

              AlCl3 + 3KOH  Al(OH)3 + 3KCl 

                                                              ɤɨɥɥɨɢɞɧɨ-ɞɢɫɩɟɪɫɧɵɣ 

Ⱥ1+ Ⱥ1+
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ɗɬɨ ɹɜɥɟɧɢɟ ɜɨɡɧɢɤɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɨɝɨ, ɱɬɨ 
ɩɨɥɢɜɚɥɟɧɬɧɵɟ ɢɨɧɵ ɦɟɬɚɥɥɨɜ ɫɩɨɫɨɛɧɵ ɭɞɟɪɠɢɜɚɬɶ ɛɨɥɶɲɨɟ ɤɨ-
ɥɢɱɟɫɬɜɨ ɢɨɧɨɜ Ɉɇ– ɢɥɢ ɦɨɥɟɤɭɥ ɜɨɞɵ (ɡɚ ɫɱɟɬ ɞɨɧɨɪɧɨ-
ɚɤɰɟɩɬɨɪɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ), ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɡɚɪɹɠɟɧɧɵɦɢ 
ɱɚɫɬɢɰɚɦɢ ɢɥɢ ɞɢɩɨɥɹɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɨɛɪɚɡɭɸɬɫɹ 
ɨɝɪɨɦɧɵɟ ɚɝɪɟɝɚɬɵ ɱɚɫɬɢɰ ɫ ɨɞɢɧɚɤɨɜɵɦ ɡɚɪɹɞɨɦ. Ɍɚɤɢɟ ɚɝɪɟɝɚɬɵ 
ɨɬɬɚɥɤɢɜɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɷɬɨ ɩɪɟɩɹɬɫɬɜɭɟɬ ɢɯ ɨɫɚɠɞɟɧɢɸ. 

Кɨɥɥɨɢɞɧɵɟ ɪɚɫɬɜɨɪɵ - ɩɨɥɭɩɪɨɡɪɚɱɧɵɟ ɢɥɢ ɨɩɚɥɟɫɰɢɪɭɸ-
ɳɢɟ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɵ (ɩɵɥɶ ɜ ɜɨɡɞɭɯɟ, ɤɢɫɟɥɶ, ɫɬɭɞɟɧɶ, ɥɚɬɟɤɫ, 
ɷɦɚɥɶ, ɦɚɥɹɪɧɚɹ ɤɪɚɫɤɚ). Ɉɧɢ  ɨɛɥɚɞɚɸɬ ɨɫɨɛɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 
ɥɭɱɟɩɪɟɥɨɦɥɟɧɢɹ. Ɍɚɤ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɱɟɪɟɡ ɧɢɯ ɩɚɪɚɥɥɟɥɶɧɵɣ 
ɩɭɱɨɤ ɫɜɟɬɚ ɪɚɫɫɟɢɜɚɟɬɫɹ, ɨɛɪɚɡɭɹ ɤɨɧɭɫ, ɧɚɡɵɜɚɟɦɵɣ ɤɨɧɭɫɨɦ 
Ɍɢɧɞɚɥɹ. ȼ ɨɛɵɱɧɵɯ ɨɞɧɨɪɨɞɧɵɯ ɫɪɟɞɚɯ (ɜ ɢɫɬɢɧɧɵɯ ɪɚɫɬɜɨɪɚɯ) 
ɷɬɨɝɨ ɧɟ ɩɪɨɢɫɯɨɞɢɬ.  

ɉɪɨɦɟɠɭɬɨɱɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɦɟɠɞɭ ɤɨɥɥɨɢɞɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ ɢ ɢɫɬɢɧɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ ɹɜɥɹɸɬɫɹ ɪɚɫɬɜɨɪɵ 
ɩɨɥɢɦɟɪɨɜ (ɚɦɦɢɚɱɧɵɣ ɪɚɫɬɜɨɪ ɰɟɥɥɸɥɨɡɵ, ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ  
ɤɪɚɯɦɚɥɚ, ɠɟɥɚɬɢɧɚ ɢ ɬ.ɩ.). Ɍɚɤɨɟ ɩɨɥɨɠɟɧɢɟ ɨɧɢ ɡɚɧɢɦɚɸɬ 
ɛɥɚɝɨɞɚɪɹ ɪɚɡɦɟɪɚɦ ɦɨɥɟɤɭɥ, ɤɨɬɨɪɵɟ ɫɪɚɜɧɢɦɵ ɫ ɪɚɡɦɟɪɚɦɢ 
ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ. 

Иɫɬɢɧɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɨɞɧɨɮɚɡɧɵɟ 
ɝɨɦɨɝɟɧɧɵɟ ɫɢɫɬɟɦɵ ɢɥɢ ɫɦɟɫɢ ɜɟɳɟɫɬɜ, ɪɚɡɦɟɪɵ ɱɚɫɬɢɰ ɤɨɬɨɪɵɯ 
ɫɨɫɬɚɜɥɹɸɬ  ɪɚɡɦɟɪɨɜ ɦɨɥɟɤɭɥ (ɨɤɨɥɨ 100 ɩɦ ɢɥɢ 10–10 ɦ, 
ɦɟɧɟɟ 1 ɧɦ). ɉɪɢ ɷɬɨɦ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ ɦɨɠɟɬ 
ɛɵɬɶ ɩɟɪɟɦɟɧɧɵɦ ɢ ɢɡɦɟɧɹɬɶɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. 

Гɚɡɨɜɵɟ ɪɚɫɬɜɨɪɵ ɛɥɢɡɤɢ ɤ ɫɦɟɫɹɦ ɜɟɳɟɫɬɜ, ɩɨɫɤɨɥɶɤɭ ɜ 
ɝɚɡɚɯ ɫɥɢɲɤɨɦ ɦɚɥɵ ɫɢɥɵ ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɪɚɫɬɜɨɪɢɬɟɥɹ 
(ɜɨɡɞɭɯ, ɨɩɨɱɧɵɟ ɝɚɡɵ, ɩɪɢɪɨɞɧɵɟ ɝɚɡɵ ɢ ɬ.ɩ.).  

Ɍɜɟɪɞɵɟ ɪɚɫɬɜɨɪɵ - ɱɚɳɟ ɜɫɟɝɨ, ɷɬɨ ɜɟɳɟɫɬɜɚ ɩɟɪɟɦɟɧɧɨɝɨ 
ɫɨɫɬɚɜɚ (ɛɟɪɬɨɥɥɢɞɵ), ɨɛɪɚɡɭɸɬɫɹ ɜ ɩɪɢɪɨɞɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɦɟɧɵ 
ɢɨɧɨɜ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɫɨɫɬɚɜɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ ɧɚ 
ɢɨɧɵ ɞɪɭɝɨɝɨ, ɛɥɢɡɤɨɝɨ ɩɨ ɫɜɨɣɫɬɜɚɦ ɢɥɢ ɞɨɫɬɚɬɨɱɧɨ 
ɩɨɞɜɢɠɧɨɝɨ (ɢɧɚɱɟ – ɞɟɮɟɤɬ ɤɪɢɫɬɚɥɥɚ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɜɨɡɧɢɤɚɸɬ ɦɢɧɟɪɚɥɵ ɢ ɝɨɪɧɵɟ ɩɨɪɨɞɵ, ɧɚɩɪɢɦɟɪ, ɪɚɡɧɨɜɢɞɧɨɫɬɢ 
ɤɜɚɪɰɚ. Ʉ ɬɜɟɪɞɵɦ ɪɚɫɬɜɨɪɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɩɥɚɜɵ. 
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Жɢɞɤɢɟ ɪɚɫɬɜɨɪɵ - ɷɬɨ ɪɚɫɬɜɨɪɵ ɝɚɡɨɨɛɪɚɡɧɵɯ, ɠɢɞɤɢɯ ɢɥɢ 
ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ ɜ ɠɢɞɤɨɫɬɹɯ.  

Ɋɚɫɬɜɨɪɵ, ɜ ɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɸɬ ɫɢɥɵ  ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɜɟɳɟɫɬɜɨɦ ɢ ɪɚɫɬɜɨɪɢɬɟɥɟɦ, ɧɚɩɪɢɦɟɪ, 
ɨɱɟɧɶ ɪɚɡɛɚɜɥɟɧɧɵɟ < 0,001 ɦɨɥɶ/ɥ ɪɚɫɬɜɨɪɵ ɧɟɷɥɟɤɬɪɨɥɢɬɨɜ, 
ɧɚɡɵɜɚɸɬɫɹ  ɢɞɟɚɥɶɧɵɦɢ.  

К ɢɞɟɚɥɶɧɵɦ ɨɬɧɨɫɹɬ ɪɚɫɬɜɨɪɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɜɟɳɟɫɬɜɚɦɢ, 
ɢɦɟɸɳɢɦɢ ɫɬɪɨɝɨ ɨɞɢɧɚɤɨɜɵɟ ɪɚɡɦɟɪɵ ɱɚɫɬɢɰ ɢ ɫɬɪɨɝɨ 
ɨɞɢɧɚɤɨɜɭɸ ɷɧɟɪɝɢɸ ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 
Ʉɨɦɩɨɧɟɧɬɵ ɩɪɢ ɷɬɨɦ ɫɦɟɲɢɜɚɸɬɫɹ ɤɚɤ ɢɞɟɚɥɶɧɵɟ ɝɚɡɵ:  
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɱɚɫɬɢɰɵ ɪɚɫɬɜɨɪёɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɢ ɫɦɟɲɢɜɚɸɬɫɹ ɛɟɡ ɜɵɞɟɥɟɧɢɹ 
ɢɥɢ ɩɨɝɥɨɳɟɧɢɹ ɬɟɩɥɨɬɵ. (∆ɇ=0; ∆V=0). ɑɟɦ ɦɟɧɶɲɟ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɨɜ, ɬɟɦ ɛɨɥɶɲɟ ɨɧɢ ɩɨɞɯɨɞɹɬ ɩɨ ɫɜɨɣɫɬɜɚɦ 
ɤ ɢɞɟɚɥɶɧɵɦ. 

Ɋɚɫɬɜɨɪɵ, ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɭɤɚɡɚɧɧɵɦ ɭɫɥɨɜɢɹɦ, 
ɧɚɡɵɜɚɸɬɫɹ ɪɟɚɥɶɧɵɦɢ.  

ɉɨɦɢɦɨ ɩɪɨɱɟɝɨ, ɪɚɫɬɜɨɪɵ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ ɜɨɞɧɵɟ ɢ 

ɧɟɜɨɞɧɵɟ. 

6.1. ɉɪɨɰɟɫɫɵ ɪɚɫɬɜɨɪɟɧɢɹ 

 
Ɋɚɫɬɜɨɪɟɧɢɟ - ɷɬɨ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɣ ɩɪɨɰɟɫɫ ɞɢɮɮɭɡɢɢ 

ɦɨɥɟɤɭɥ ɪɚɫɬɜɨɪɹɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɪɚɫɬɜɨɪɢɬɟɥɶ ɢ ɢɯ 
ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɚɦ. 

ɉɪɢ ɪɚɫɬɜɨɪɟɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɪɚɫɬɜɨɪɹɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɧɚɡɵɜɚɟɦɨɟ, ɜ ɨɛɳɟɦ 
ɫɥɭɱɚɟ, ɫɨɥɶɜɚɬɚɰɢɟɣ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɜɨɞɵ – ɝɢɞɪɚɬɚɰɢɟɣ. ɉɪɨɞɭɤɬɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɩɪɢ ɪɚɫɬɜɨɪɟɧɢɢ ɧɚɡɵɜɚɸɬɫɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɨɥɶɜɚɬɚɦɢ ɢɥɢ 
ɝɢɞɪɚɬɚɦɢ. 

ȼ ɯɨɞɟ ɪɚɫɬɜɨɪɟɧɢɹ ɜɵɞɟɥɹɸɬ ɬɪɢ ɫɬɚɞɢɢ: 
- ɦɨɥɟɤɭɥɹɪɧɚɹ ɞɢɫɫɨɰɢɚɰɢɹ, 
- ɫɨɥɶɜɚɬɚɰɢɹ (ɨɛɪɚɡɨɜɚɧɢɟ ɫɨɥɶɜɚɬɨɜ ɦɨɥɟɤɭɥ), 
- ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɚɹ ɞɢɫɫɨɰɢɚɰɢɹ. 
Мɨɥɟɤɭɥɹɪɧɚɹ ɞɢɫɫɨɰɢɚɰɢɹ – ɷɬɨ ɩɟɪɜɚɹ ɫɬɚɞɢɹ 

ɪɚɫɬɜɨɪɟɧɢɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɪɚɡɪɭɲɟɧɢɹ ɚɝɪɟɝɚɬɨɜ 
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(ɜ ɫɥɭɱɚɟ ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ) ɢɥɢ ɚɫɫɨɰɢɚɬɨɜ ɦɨɥɟɤɭɥ (ɜ 
ɠɢɞɤɨɫɬɹɯ).  
ɉɊɂɆȿɊ 1: Ɇɨɥɟɤɭɥɵ 100 %-ɣ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɫɨɛɨɣ ɚɫɫɨɰɢɚɬɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɞɜɭɯ ɱɚɫɬɢɰ, ɫɜɹɡɚɧɧɵɯ ɫɢɥɚɦɢ 
ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɣ ɜɨɞɨɪɨɞɧɨɣ ɫɜɹɡɢ.                    
 

ɋɇ3ɋɈɈɇ · ɋɇ3ɋɈɈɇ + ɇ2Ɉ  ɋɇ3ɋɈɈɇ + ɇ2Ɉ +  ɋɇ3ɋɈɈɇ  
 

Ɇɨɥɟɤɭɥɹɪɧɵɣ ɚɫɫɨɰɢɚɬ           Ɋɚɫɬɜɨɪɢɬɟɥɶ  

ɗɬɚ ɫɬɚɞɢɹ ɬɪɟɛɭɟɬ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ, ɬɚɤ ɤɚɤ ɜɨɞɚ ɪɚɡɪɭɲɚɟɬ 
ɚɫɫɨɰɢɚɬɢɜɧɭɸ ɫɜɹɡɶ. ɉɨɷɬɨɦɭ ɫɬɚɞɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɝɥɨɳɟɧɢ-
ɟɦ ɬɟɩɥɚ (ɩɪɨɰɟɫɫ ɷɧɞɨɬɟɪɦɢɱɟɫɤɢɣ ɇ  0). ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɚɝ-
ɪɟɝɚɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɟɳɟɫɬɜ ɜɟɥɢɱɢɧɵ ɷɧɬɚɥɶɩɢɣ ɨɛɪɚɡɨɜɚɧɢɹ ɦɟɧɹ-
ɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ:  ɇɝɚɡ  ɇɠɢɞ  ɇɬɜ , ɬɚɤ ɤɚɤ ɧɚ 
ɪɚɡɪɭɲɟɧɢɟ ɛɨɥɟɟ ɩɪɨɱɧɵɯ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ ɫɜɹɡɟɣ ɬɪɟɛɭɟɬɫɹ 
ɛɨɥɶɲɟ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ. 

Ɉɛɪɚɡɨɜɚɧɢɟ ɫɨɥɶɜɚɬɨɜ – ɷɬɨ ɜɬɨɪɚɹ ɫɬɚɞɢɹ ɪɚɫɬɜɨɪɟɧɢɹ, ɜ 
ɯɨɞɟ ɤɨɬɨɪɨɣ ɨɛɪɚɡɭɟɬɫɹ ɧɨɜɵɣ ɚɫɫɨɰɢɚɬ ɦɟɠɞɭ ɜɟɳɟɫɬɜɨɦ ɢ 
ɪɚɫɬɜɨɪɢɬɟɥɟɦ – ɫɨɥɶɜɚɬ (ɝɢɞɪɚɬ). ɉɨɫɤɨɥɶɤɭ ɷɬɨɬ ɩɪɨɰɟɫɫ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢ ɜɵɝɨɞɧɵɣ – ɨɧ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ 
ɢɡɛɵɬɤɚ ɬɟɩɥɚ (ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɇ  0).   

         ɋɇ3ɋɈɈɇ + nɇ2Ɉ  ɋɇ3ɋɈɈɇ · ɇ2Ɉ +  (n – 1)ɇ2Ɉ 

                         ɪɚɫɬɜɨɪɢɬɟɥɶ    ɫɨɥɶɜɚɬ (ɝɢɞɪɚɬ)    
Ɇɧɨɝɢɟ ɩɪɨɰɟɫɫɵ ɪɚɫɬɜɨɪɟɧɢɹ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɧɚ ɷɬɨɣ ɫɬɚ-

ɞɢɢ, ɬɚɤ ɤɚɤ ɫɨɥɶɜɚɬɵ ɦɨɥɟɤɭɥ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɱɧɵ ɢ ɩɪɨɢɡɨɲɥɨ 
ɩɨɥɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɢɰ ɜɟɳɟɫɬɜɚ ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ ɪɚɫ-
ɬɜɨɪɢɬɟɥɹ. Ɍɚɤɢɟ ɪɚɫɬɜɨɪɵ ɧɚɡɵɜɚɸɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɧɟɷɥɟɤ-

ɬɪɨɥɢɬɨɜ. Ʉ ɢɯ ɱɢɫɥɭ ɨɬɧɨɫɹɬ, ɱɚɳɟ ɜɫɟɝɨ, ɪɚɫɬɜɨɪɵ ɨɪɝɚɧɢɱɟ-
ɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɬɚɤɢɟ ɤɚɤ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɫɚɯɚɪɨɜ, ɷɮɢɪɨɜ, 
ɧɟɤɨɬɨɪɵɯ ɫɩɢɪɬɨɜ ɢ ɬ.ɩ. 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨɞɜɟɪɝɚ-
ɟɬɫɹ ɬɪɟɬɶɟɣ ɫɬɚɞɢɢ ɪɚɫɬɜɨɪɟɧɢɹ, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ ɷɥɟɤɬɪɨɥɢ-

ɬɢɱɟɫɤɨɣ ɞɢɫɫɨɰɢɚɰɢɟɣ. ɗɬɨ ɷɧɞɨɬɟɪɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ (ɇ  
0) ɪɚɡɪɭɲɟɧɢɹ ɫɨɥɶɜɚɬɨɜ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɢɨɧɨɜ. 
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                  ɋɇ3ɋɈɈɇ · ɇ2Ɉ  ɋɇ3ɋɈɈ–  +  ɇ+ · ɇ2Ɉ 

                                                      Ⱥɰɟɬɚɬ ɢɨɧ           

                                                     ɂɨɧ ɝɢɞɪɨɤɫɨɧɢɹ [ɇ3Ɉ]+                         

ȿɫɥɢ ɩɪɨɰɟɫɫ ɪɚɫɬɜɨɪɟɧɢɹ ɩɪɨɬɟɤɚɟɬ ɩɨ ɬɪɟɦ ɫɬɭɩɟɧɹɦ, ɜ ɯɨ-
ɞɟ ɤɨɬɨɪɵɯ ɨɛɪɚɡɭɸɬɫɹ ɢɨɧɵ, ɩɨɥɭɱɟɧɧɵɣ ɪɚɫɬɜɨɪ ɧɚɡɵɜɚɟɬɫɹ 
ɪɚɫɬɜɨɪɨɦ ɷɥɟɤɬɪɨɥɢɬɚ.  

Ɍɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɩɪɨɰɟɫɫɚ ɪɚɫɬɜɨɪɟɧɢɹ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ 
ɬɟɩɥɨɜɵɯ ɷɮɮɟɤɬɨɜ ɜɫɟɯ ɫɬɚɞɢɣ: ɇɋɈɅɖȼȺɌȺɐɂɂ = ɇi. ɉɪɢ 
ɷɬɨɦ ɩɪɨɰɟɫɫ ɪɚɫɬɜɨɪɟɧɢɹ ɝɚɡɨɜ ɩɪɨɢɫɯɨɞɢɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ 
ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ – ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ.  

Ɍɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɪɚɫɬɜɨɪɟɧɢɹ ɠɢɞɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ 
ɩɪɨɱɧɨɫɬɢ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ ɫɜɹɡɟɣ ɜ ɚɫɫɨɰɢɚɬɚɯ. 

ȼɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɷɥɟɤɬɪɨɥɢɬɨɜ – ɷɬɨ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɵɯ ɜɟ-
ɳɟɫɬɜɚ ɫɩɨɫɨɛɧɵ ɞɢɫɫɨɰɢɢɪɨɜɚɬɶ ɧɚ ɢɨɧɵ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨ-
ɜɨɞɢɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ. ȼɫɟ ɷɥɟɤɬɪɨɥɢɬɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɫɬɟɩɟɧɶɸ ɞɢɫɫɨɰɢɚɰɢɢ (), ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ 
ɱɢɫɥɚ ɢɨɧɨɜ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɞɢɫɫɨɰɢɚɰɢɢ, ɤ ɨɛɳɟɦɭ ɱɢɫɥɭ ɪɚɫɬɜɨ-
ɪɟɧɧɵɯ ɦɨɥɟɤɭɥ. ɉɨɫɤɨɥɶɤɭ ɢɨɧɵ ɨɛɪɚɡɭɸɬɫɹ ɬɨɥɶɤɨ ɜ ɯɨɞɟ ɪɟɚɤ-
ɰɢɢ ɞɢɫɫɨɰɢɚɰɢɢ, ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɪɟɚɝɢɪɨɜɚɜɲɢɯ ɱɚɫɬɢɰ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ ɋ ɦɨɥɶ/ɥ, ɚ ɱɢɫɥɨ 
ɪɚɫɬɜɨɪɟɧɧɵɯ ɦɨɥɟɤɭɥ ɤɚɤ ɋɂɋɏ,  ɬɨɝɞɚ    = ɋ / ɋɂɋɏ.  

ȿɫɥɢ [C] – ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɩɪɨɞɢɫɫɨɰɢɢɪɨɜɚɜɲɢɯ ɱɚɫɬɢɰ, 
ɭɫɬɚɧɨɜɢɜɲɚɹɫɹ ɩɪɢ ɪɚɜɧɨɜɟɫɢɢ (ɪɚɜɧɨɜɟɫɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɦɨɥɶ/ɥ), ɬɨ ɦɟɠɞɭ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ɫɭɳɟɫɬɜɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ 

                                      ɋɂɋɏ = [C] + ɋ, 
ɨɬɤɭɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ           = (ɋɂɋɏ – [C]) / ɋɂɋɏ. 

 ɗɥɟɤɬɪɨɥɢɬ ɛɭɞɟɬ ɧɚɡɵɜɚɬɶɫɹ ɫɢɥɶɧɵɦ, ɟɫɥɢ ɜ ɢɨɧɵ 
ɩɪɟɜɪɚɬɹɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɪɚɫɬɜɨɪɟɧɧɵɟ ɦɨɥɟɤɭɥɵ ([C] = 0), ɚ 
ɡɧɚɱɢɬ ɋ = ɋɂɋɏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ   1. 

ɗɥɟɤɬɪɨɥɢɬ ɛɭɞɟɬ ɫɥɚɛɵɦ, ɟɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɢɨɧɨɜ ɜ 
ɪɚɫɬɜɨɪɟ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɱɢɫɥɨ ɪɚɫɬɜɨɪɟɧɧɵɯ ɦɨɥɟɤɭɥ. 
ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɫɥɚɛɵɦɢ ɷɥɟɤɬɪɨɥɢɬɚɦɢ ɬɚɤɢɟ, ɭ ɤɨɬɨɪɵɯ   1 
(~ 0,001). Ɋɟɚɤɰɢɹ ɞɢɫɫɨɰɢɚɰɢɢ ɫɥɚɛɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ – ɷɬɨ 
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ɪɚɜɧɨɜɟɫɧɵɣ ɩɪɨɰɟɫɫ, ɩɨɷɬɨɦɭ ɜɫɟ ɫɥɚɛɵɟ ɷɥɟɤɬɪɨɥɢɬɵ ɩɪɢɧɹɬɨ 
ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɨɧɫɬɚɧɬɨɣ ɪɚɜɧɨɜɟɫɢɹ, ɤɨɬɨɪɚɹ ɞɥɹ ɜɨɞɧɵɯ 
ɪɚɫɬɜɨɪɨɜ ɪɚɡɛɚɜɥɟɧɧɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ ɧɚɡɵɜɚɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ 
ɞɢɫɫɨɰɢɚɰɢɢ (КȾ). Ɂɧɚɱɟɧɢɹ ɤɨɧɫɬɚɧɬ ɞɢɫɫɨɰɢɚɰɢɢ ɪɚɡɛɚɜɥɟɧɧɵɯ 
ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɫɥɚɛɵɯ ɤɢɫɥɨɬ ɢ ɨɫɧɨɜɚɧɢɣ ɩɪɢɜɨɞɹɬɫɹ ɜ 
ɫɩɪɚɜɨɱɧɢɤɚɯ ɯɢɦɢɤɚ (ɫɦ. ɬɚɤɠɟ, Пɪɢɥɨɠɟɧɢɟ 4). 

ɉɊɂɆȿɊ 2:                       NH3  H2Ɉ  NH4
+ + OH– 

                    КȾ = [NH4
+]  [OH–] / [NH3  H2Ɉ] = 1,810–5. 

ɇɟɤɨɬɨɪɵɟ ɫɢɥɶɧɵɟ ɷɥɟɤɬɪɨɥɢɬɵ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɜɟɥɢɱɢɧɚɦɢ ɤɨɧɫɬɚɧɬ ɞɢɫɫɨɰɢɚɰɢɢ, ɧɨ ɩɨɫɤɨɥɶɤɭ ɢɯ ɞɢɫɫɨɰɢɚɰɢɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɫɦɟɳɟɧɚ ɜ ɫɬɨɪɨɧɭ ɩɪɨɞɭɤɬɨɜ ɪɟɚɤɰɢɢ, 
ɡɧɚɱɟɧɢɹ ɤɨɧɫɬɚɧɬ ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶ ɨɱɟɧɶ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ. 
ɉɨɥɶɡɭɹɫɶ ɜɟɥɢɱɢɧɚɦɢ ɤɨɧɫɬɚɧɬ ɞɢɫɫɨɰɢɚɰɢɢ ɷɥɟɤɬɪɨɥɢɬɨɜ, 
ɦɨɠɧɨ  ɨɰɟɧɢɬɶ ɬɚɤɠɟ ɫɢɥɭ ɷɥɟɤɬɪɨɥɢɬɚ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɡɧɚɱɟɧɢɹ 
~10–1 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɥɟɤɬɪɨɥɢɬɚɦ ɫɪɟɞɧɟɣ ɫɢɥɵ, ɤ ɧɢɦ ɨɬɧɨɫɹɬ, 
ɧɚɩɪɢɦɟɪ,  ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ H2SO3. 

 

6.2. ɋɢɥɶɧɵɟ ɷɥɟɤɬɪɨɥɢɬɵ 

 
ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɫɢɥɶɧɵɟ ɷɥɟɤɬɪɨɥɢɬɵ ɫɭɳɟɫɬɜɭɸɬ ɜ 

ɪɚɫɬɜɨɪɚɯ ɬɨɥɶɤɨ ɜ ɜɢɞɟ ɢɨɧɨɜ, ɨɞɧɚɤɨ ɩɪɢ ɪɚɫɩɚɞɟ ɧɚ ɢɨɧɵ 
ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɢɰ ɜ ɪɚɫɬɜɨɪɟ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ, ɬɚɤ ɤɚɤ ɨɧɨ 
ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɱɢɫɥɚ ɧɟɩɪɨɞɢɫɫɨɰɢɢɪɨɜɚɜɲɢɯ ɢɨɧɨɜ ɢ ɨɛɳɟɝɨ 
ɱɢɫɥɚ ɢɨɧɨɜ:  

[C] + n·ɋ = ɋɂɋɏ –  ɋɂɋɏ + n· ɋɂɋɏ , ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ 
ɢɨɧɨɜ. 
ɉɊɂɆȿɊ 1:                          ɇɋI  ɇ+ 

+ ɋI– 

ɞɥɹ ɞɚɧɧɨɣ ɪɟɚɤɰɢɢ  = 1, n = 2, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɳɟɟ ɱɢɫɥɨ ɱɚɫɬɢɰ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ                

ɋɂɋɏ – ɋɂɋɏ + 2ɋɂɋɏ = 2ɋɂɋɏ. 

ȼ ɬɪɟɯɢɨɧɧɨɣ ɦɨɥɟɤɭɥɟ ɨɛɳɟɟ ɱɢɫɥɨ ɱɚɫɬɢɰ ɛɭɞɟɬ ɪɚɜɧɨ 3ɋɂɋɏ, ɜ 
ɱɟɬɵɪɟɯɢɨɧɧɨɣ 4ɋɂɋɏ ɢ ɬ.ɞ. 
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Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɜ ɪɚɫɬɜɨɪɟ ɫɨɡɞɚɟɬ 
ɭɫɥɨɜɢɹ ɞɥɹ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɬɚɤ ɤɚɤ ɤɚɠɞɚɹ ɢɡ ɧɢɯ ɦɨɠɟɬ 
ɛɵɬɶ ɨɤɪɭɠɟɧɚ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɱɚɫɬɢɰ ɞɪɭɝɨɝɨ ɡɚɪɹɞɚ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɨɝɨ ɫɨɫɟɞɫɬɜɚ ɦɟɠɞɭ ɧɨɜɵɦɢ ɚɫɫɨɰɢɚɬɚɦɢ 
ɬɚɤɠɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɛɪɚɡɭɸɬɫɹ ɧɨɜɵɟ ɱɚɫɬɢɰɵ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɜɨɣɫɬɜ ɪɚɫɬɜɨɪɨɜ, 
ɬɚɤɢɯ, ɤɚɤ tɄɂɉȿɇɂə ɢɥɢ tɁȺɆȿɊɁȺɇɂə, ɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɢɫɬɢɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɷɥɟɤɬɪɨɥɢɬɚ ɜ ɪɚɫɬɜɨɪɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ.  

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɬɪɚɡɢɬɶ ɜɫɟ ɦɧɨɝɨɨɛɪɚɡɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɜ ɪɚɫɬɜɨɪɟ: ɝɢɞɪɚɬɚɰɢɹ, ɜɡɚɢɦɧɨɟ ɩɪɢɬɹɠɟɧɢɟ 
ɪɚɡɧɨɢɦёɧɧɨ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ, ɨɛɪɚɡɨɜɚɧɢɹ ɦɚɥɨɩɨɞɜɢɠɧɵɯ 
ɚɫɫɨɰɢɚɬɨɜ,  ɢɫɩɨɥɶɡɭɟɬɫɹ  ɩɨɧɹɬɢɟ ɚɤɬɢɜɧɨɫɬɢ ɢɨɧɨɜ.  

Ⱥɤɬɢɜɧɨɫɬɶ – ɷɬɨ ɞɨɥɹ ɨɛɳɟɝɨ ɱɢɫɥɚ ɢɨɧɨɜ, ɤɨɬɨɪɨɟ ɜɥɢɹɟɬ 
ɧɚ ɫɜɨɣɫɬɜɚ ɪɚɫɬɜɨɪɨɜ: ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ, ɨɫɦɨɬɢɱɟɫɤɨɟ  
ɞɚɜɥɟɧɢɟ, ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚɞ ɪɚɫɬɜɨɪɨɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɢ 
ɡɚɦɟɪɡɚɧɢɹ ɢ ɬ.ɞ. 

Аɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɫɢɥɶɧɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ 
ɦɨɥɹɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɋm) ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɚ ɜ 
ɫɢɥɶɧɨɪɚɡɛɚɜɥɟɧɧɵɯ ɪɚɫɬɜɨɪɚɯ ɬɚɤɠɟ ɢ ɦɨɥɹɪɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
(ɋɆ), ɩɨɫɤɨɥɶɤɭ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɫɬɚɧɨɜɹɬɫɹ 
ɛɥɢɡɤɢɦɢ ɩɨ ɡɧɚɱɟɧɢɹɦ. Ɇɨɠɧɨ ɡɚɩɢɫɚɬɶ a ~ ɋɆ ɢɥɢ a = γ  CɆ, 
ɝɞɟ γ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɢɥɵ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢɨɧɨɜ ɜ ɪɚɫɬɜɨɪɟ ɫɢɥɶɧɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ, 
ɧɚɡɵɜɚɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɚɤɬɢɜɧɨɫɬɢ. 

Ⱥɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɧɨ 
ɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɪɭɝɢɯ ɢɨɧɨɜ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɜ ɪɚɫɬɜɨɪɟ. 
ɋɭɦɦɚɪɧɨɟ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɢɨɧɨɜ ɜ ɪɚɫɬɜɨɪɟ ɧɚ ɢɯ 
ɚɤɬɢɜɧɨɫɬɶ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɫ ɩɨɦɨɳɶɸ ɩɨɧɹɬɢɹ 
ɢɨɧɧɚɹ ɫɢɥɚ ɪɚɫɬɜɨɪɚ (). Ɉɧɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɫɟɯ 
ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɢɨɧɨɜ ɢ ɢɯ ɡɚɪɹɞɚ (zi). 

μ = ½ (ɋɆ1 z1
2 + ɋɆ2 z2

2 + … + ɋɆi zi
2). 

 Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɚɤɬɢɜɧɨɫɬɢ ɢ ɢɨɧɧɨɣ 
ɫɢɥɨɣ ɪɚɫɬɜɨɪɚ ɢɦɟɟɬ ɜɢɞ 

 μ
 μγ





1

z 5,0
lg

2
i

. 
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 ɉɪɢ ɷɬɨɦ ɮɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɢɨɧɧɨɣ ɫɢɥɵ ɪɚɫɬɜɨɪɚ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɤɬɢɜɧɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɸɬɫɹ, ɟɫɥɢ ɪɚɫɬɜɨɪ 
ɫɢɥɶɧɨ ɪɚɡɛɚɜɥɟɧ (ɋɆ  0,001 ɦɨɥɶ/ɥ), ɧɟ ɫɨɞɟɪɠɢɬ ɩɨɫɬɨɪɨɧɧɢɯ 
ɩɪɢɦɟɫɟɣ ɢ ɫɨɫɬɨɢɬ ɢɡ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɱɢɫɥɚ ɢɨɧɨɜ. 
ɉɊɂɆȿɊ 2:  

1.  ɋɢɥɶɧɨɪɚɡɛɚɜɥɟɧɧɵɟ ɪɚɫɬɜɨɪɵ ɢɦɟɸɬ ɢɨɧɧɭɸ ɫɢɥɭ μ  0,001, ɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨ, ɩɪɢ ɪɚɫɱɟɬɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɤɬɢɜɧɨɫɬɢ γ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ 

ɡɧɚɦɟɧɚɬɟɥɟɦ:             1

z 5,0
lg

2
i  μγ 

 , ɬɚɤ ɤɚɤ 1  310 . 

 
2.  ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜ ɪɚɫɬɜɨɪɟ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɢɦɟɫɟɣ ɢɨɧɧɚɹ ɫɢɥɚ ɞɜɭɯɢɨɧ-
ɧɵɯ ɪɚɫɬɜɨɪɨɜ ɬɢɩɚ ɇɋI, ɄɈɇ ɢ ɬ.ɩ. ɱɢɫɥɟɧɧɨ ɪɚɜɧɚ ɢɫɯɨɞɧɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ, ɩɨɫɤɨɥɶɤɭ ɪɚɜɧɵ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɯ ɢɨɧɨɜ ɜ ɪɚɫɬɜɨɪɟ:       
                   ɇɋI  ɇ+ + ɋI– 

μ = ½ (ɋɆ ɇ+ 12 + ɋɆ ɋI– 12) = CɆ ɇɋI. 
Ⱦɥɹ ɬɪɟɯɢɨɧɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ ɇ2SO4, ɋɚɋI2 ɢ ɬ.ɩ., ɢɨɧɧɚɹ ɫɢɥɚ 
ɪɚɜɧɚ ɬɪɟɦ ɤɨɧɰɟɧɬɪɚɰɢɹɦ:    ɇ2SO4  2ɇ+ + SO4

–2 

μ = ½ (2ɋɆ ɇ+ 12 + ɋɆ SO4
2– 22) = 3 ɋɆ ɇ2SO4 . 

Ⱦɥɹ ɱɟɬɵɪɟɯɢɨɧɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ ȺIɋI3, ɢɨɧɧɚɹ ɫɢɥɚ ɪɚɜɧɚ ɲɟɫɬɢ  
ɤɨɧɰɟɧɬɪɚɰɢɹɦ:         ȺIɋI3  ȺI3+ + 3ɋI– 

μ = ½ (3ɋɆ ɋI– 12 + ɋɆ ȺI3+32) = 6 ɋɆ ȺIɋI3 . 

Ⱦɥɹ ɛɢɧɚɪɧɵɯ ɞɜɭɯɡɚɪɹɞɧɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ, ɩɨɞɨɛɧɵɯ ɋuSO4, ɢɨɧɧɚɹ ɫɢɥɚ 
ɪɚɜɧɚ ɱɟɬɵɪɟɦ ɤɨɧɰɟɧɬɪɚɰɢɹɦ. 
 
3.  ȿɫɥɢ ɜ ɫɨɫɬɚɜ ɪɚɫɬɜɨɪɚ ɜɯɨɞɹɬ ɫɦɟɫɢ ɫɢɥɶɧɵɯ ɢ ɫɥɚɛɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ, ɬɨ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɥɚɛɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ ɩɪɢ ɪɚɫɱɟɬɟ ɢɨɧɧɨɣ ɫɢɥɵ ɨɛɵɱɧɨ 
ɩɪɟɧɟɛɪɟɝɚɸɬ, ɬɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɵɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɷɬɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɚ 
ɤɜɚɞɪɚɬ ɜɚɥɟɧɬɧɨɫɬɢ ɢɯ ɢɨɧɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɚɧɚɥɨɝɢɱɧɵɯ 
ɩɪɨɢɡɜɟɞɟɧɢɣ ɞɥɹ ɫɢɥɶɧɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ. 
 

ɂɨɧɧɚɹ ɫɢɥɚ ɪɚɫɬɜɨɪɚ ȝ 

Ɂɚɪɹɞ 

ɢɨɧɨɜ 
0,001 0,002 0,005 0,01 0,02 0,05 0,1 0,2 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɤɬɢɜɧɨɫɬɢ γ 

±1 0,97 0,95 0,93 0,90 0,87 0,81 0,76 0,70 

±2 0,87 0,82 0,74 0,66 0,57 0,44 0,33  

±3 0,73 0,64 0,51 0,39 0,28 0,15 0,08  

±4 0,56 0,45 0,30 0,19 0,10 0,04 0,01  
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ɉɪɢ ɨɞɧɨɣ ɢ ɬɨɣ  ɠɟ ɢɨɧɧɨɣ ɫɢɥɟ ɪɚɫɬɜɨɪɚ ɤɨɷɮɮɢɰɢɟɧɬ 

ɚɤɬɢɜɧɨɫɬɢ ɢɨɧɨɜ ɡɚɜɢɫɢɬ ɬɚɤɠɟ ɨɬ ɟɝɨ ɡɚɪɹɞɚ. ɂɨɧɵ ɫ ɛɨɥɟɟ 
ɜɵɫɨɤɢɦ ɡɚɪɹɞɨɦ ɨɛɥɚɞɚɸɬ ɩɨɜɵɲɟɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ 
ɨɛɪɚɡɨɜɚɧɢɸ ɢɨɧɧɵɯ ɩɚɪ ɢɥɢ ɢɨɧɧɵɯ ɚɫɫɨɰɢɚɬɨɜ ɢ ɩɨɷɬɨɦɭ ɢɯ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɧɢɠɚɸɬɫɹ. ɉɪɢ ɪɚɫɱёɬɚɯ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɩɪɢɛɥɢɠɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɫɪɟɞɧɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɚɤɬɢɜɧɨɫɬɢ 
f ɞɥɹ ɢɨɧɨɜ ɫ ɪɚɡɥɢɱɧɵɦ ɡɚɪɹɞɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɨɧɧɨɣ ɫɢɥɵ 
ɪɚɫɬɜɨɪɚ. 
 

ɉɊɂɆȿɊ 3:  
Ɉɩɪɟɞɟɥɢɬɶ ɱɟɦɭ ɪɚɜɧɚ ɢɨɧɧɚɹ ɫɢɥɚ ɪɚɫɬɜɨɪɚ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜ 0,08Ɇ 
ɪɚɫɬɜɨɪɟ ɋɚCl2 , ɫɨɞɟɪɠɚɳɟɦ ɤɪɨɦɟ ɬɨɝɨ 0,06Ɇ  HCl.  
Ɋɟɲɟɧɢɟ:  
 СаС݈ଶ   ՜ ଶ+ܽܥ        +  −݈ܥʹ   
0,08Ɇ           0,08Ɇ     2×0,08Ɇ ݈ܥܪ       ՜ +ܪ            +   −݈ܥ   
0,06Ɇ            0,06Ɇ       0,06Ɇ ߤ = ͵ССаС௟మ ு𝐶௟ܥ + = ͵ ∙ Ͳ,Ͳͺ + Ͳ,Ͳ͸ = Ͳ,͵. 

Ⱦɥɹ   Сܽଶ+  

3,01

3,02 5,0
lg

2

 

 
γ




  = - 0,71 ; γ= 0,19 

Ⱦɥɹ   ܪ+,  −݈ܥ

3,01

3,02 5,0
lg

2

 

 
γ






= - 0,18; γ=0,67 

ܽ𝐶௔+మ = Ͳ,Ͳͺ ∙ Ͳ,ͳͻ = ͳ,ͷ ∙ ͳͲ−ଶ ɦɨɥɶ/ɥ ܽு+ = Ͳ,Ͳ͸ ∙ Ͳ,͸͹ = Ͷ ∙ ͳͲ−ଶ ɦɨɥɶ/ɥ ܽ𝐶௟− = ሺͲ,Ͳͺ ∙ ʹ + Ͳ,Ͳ͸ሻ ∙ Ͳ,͸͹ = ͳ,Ͷ ∙ ͳͲ−ଵ ɦɨɥɶ/ɥ 

ɉɊɂɆȿɊ 4:  

ɑɟɦɭ ɪɚɜɧɚ ɚɤɬɢɜɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ Ag+, Al+3 ɢ ܱܰଷ− ɜ ɪɚɫɬɜɨɪɟ, 
ɫɨɞɟɪɠɚɳɟɦ 0,5 ɝ AlCl3 ɢ 0,2 ɝ AgNO3 ɢ 500 ɝ ɇ2Ɉ. 
 

Ɋɟɲɟɧɢɟ:  Ɋɚɫɫɱɢɬɚɟɦ ɦɨɥɹɥɶɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ (ɋm = ɦɨɥɶ/1000ɝ  ɇ2Ɉ) 
ɢɨɧɨɜ  ɢ Ag+ ʛ𝐴௟𝐶௟య = ͳ͵͵,ͷ ˆ/ˏˑˎ˟ ʛ𝐴𝑔ேைయ = ͳ͹Ͳ  ˆ/ˏˑˎ˟ 
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ଷሻ݈ܥ݈ܣ௠ሺܥ =  ଴,ହ∙ଵ଴଴଴ହ଴଴∙ଵଷଷ,ହ = Ͳ,ͲͲ͹ ɦɨɥɶ/1000 ɝ ɇ2Ɉ ܥ௠ሺܣ𝑔ܰʝଷሻ =  ଴,ହ∙ଵ଴଴଴ହ଴଴∙ଵ଻଴ = Ͳ,ͲͲʹͶ  ɦɨɥɶ/1000 ɝ ɇ2Ɉ ߤ = С𝐴௟𝐶௟య + ܥ𝐴𝑔ேைయ = ͸ ∙ Ͳ,ͲͲ͹ͷ + Ͳ,ͲͲʹͶ ≈ Ͳ,Ͳͷ  

γ Al+3=  0,15; γɋ1-, Ag+,NO3- = 0,81 ܽ𝐴௟+య = Ͳ,ͲͲ͹ͷ ∙ Ͳ,ͳͷ = ͳ,ͳʹ ∙ ͳͲ−ଷ ɦɨɥɶ/1000 ɝ ɇ2Ɉ ܽС௟− = ͵ ∙ Ͳ,ͲͲ͹ͷ ∙ Ͳ,ͺͳ = ͳ,ͺ ∙ ͳͲ−ଶ ɦɨɥɶ/1000 ɝ ɇ2Ɉ ܽேைయ− = Ͳ,ͲͲʹͶ ∙ Ͳ,ͺͳ = ͳ,ͻ ∙ ͳͲ−ଷ ɦɨɥɶ/1000 ɝ ɇ2Ɉ ܽ𝐴𝑔+ = Ͳ,ͲͲʹͶ ∙ Ͳ,ͺͳ = ͳ,ͻ ∙ ͳͲ−ଷ ɦɨɥɶ/1000 ɝ ɇ2Ɉ 

ɉɊɂɆȿɊ 5:  
Ɉɩɪɟɞɟɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜ 0,1 % -ɦ (ɩɨ ɦɚɫɫɟ) 
ɪɚɫɬɜɨɪɟ Na3PɈ4. ɉɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɩɪɢɧɹɬɶ ɡɚ ɟɞɢɧɢɰɭ. 
 

Ɋɟɲɟɧɢɟ: Ɉɩɪɟɞɟɥɢɦ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɋɦ = ɦɨɥɶ/ɥ 0,1 %-ɝɨ 
ɪɚɫɬɜɨɪɚ Na3PO4 ʛே௔య௉ைర = 174 ɝ/ɦɨɥɶ  𝜔 =  ௠˅−˅а𝑉∙𝜌  ∙ ͳͲͲ% ; ݉˅−˅а =  𝜔 ∙𝑉 ∙ 𝜌ଵ଴଴ = ଵ ∙ଵ଴଴଴ ∙ଵ ଵ଴଴ = ͳˆ  ߥˏˑˎ˟ =  ௠ெಿ𝑎యುೀర =  ଵଵ଻ସ =  Ͳ,ͲͲͷ͸ ˏˑˎ˟  

ɋɦ(Na3PO4) = 0,0056 ɦɨɥɶ/ɥ ܰܽଷܲ ସܱ  ՞ ͵ܰܽ+  + ܲ ସܱ−ଷ
ߤ   = ͸ ∙ = ே௔య௉ைరܥ  ͸ ∙ Ͳ,ͲͲͷ͸ = Ͳ,Ͳ͵   

γ Al+3 =  0,24; γNa+  = 0,81 ܽ௉ைర−య = Ͳ,ͲͲͷ͸ ∙ Ͳ,ʹͶ = ͳ,Ͷ ∙ ͳͲ−ଷ ɦɨɥɶ/ɥ ܽே௔+ = ͵ ∙ Ͳ,ͲͲͷ͸ ∙ Ͳ,ͺͷ = ͷ,Ͷ ∙ ͳͲ−ଶ ɦɨɥɶ/ɥ 

 

Ɂɚɞɚɧɢɹ ɤ ɪɚɡɞɟɥɭ 6.2 

 

1. Ɋɚɫɫɱɢɬɚɬɶ ɚɤɬɢɜɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɯɥɨɪɢɞɚ ɤɚɥɶɰɢɹ ɜ 
ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 0,925 ɝ ɋɚɋl2 ɜ 500 ɝ ɜɨɞɵ. 

2. Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɚɤɬɢɜɧɨɫɬɢ ɢɨɧɨɜ ɫɟɪɟɛɪɚ 
ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɜ ɤɨɬɨɪɨɦ ɜ 1000 ɝ ɜɨɞɵ ɪɚɫɬɜɨɪɟɧɨ 0,01 
ɦɨɥɹ ȺgNO3. 

3. Ɋɚɫɫɱɢɬɚɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɪɚɫɬɜɨɪɚ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ H2SO4, 
ɦɨɥɹɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 0,03 ɦɨɥɶ/1000 ɝ 
ɇ2Ɉ. 

4. Ɉɩɪɟɞɟɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɪɚɫɬɜɨɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ 1,5 ɝ 
Mg(NO3)2 ɜ 250 ɝ ɜɨɞɵ. 
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5. ȼɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɢɨɧɨɜ Ʉ+
 ɢ ɊɈ4

3– ɜ 0,01 Ɇ 
ɪɚɫɬɜɨɪɟ K3ɊɈ4. 

6. ɇɚɣɬɢ ɩɪɢɛɥɢɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɚɤɬɢɜɧɨɫɬɢ 
ɢɨɧɨɜ ɋl–, HɊɈ4

2–
, ɊɈ4

3–
 ɜ ɪɚɫɬɜɨɪɟ c ɢɨɧɧɨɣ ɫɢɥɨɣ 0,0001. 

7. ȼɵɱɢɫɥɢɬɶ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɋɚ2+ ɢ NO3
– ɜ 0,05 Ɇ ɪɚɫɬɜɨɪɟ 

ɋa(NO3)2, ɫɨɞɟɪɠɚɳɟɦ, ɤɪɨɦɟ ɬɨɝɨ, 0,05 ɦɨɥɶ/ɥ ɇNO3. 
8. ȼɵɱɢɫɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜ 1 %-ɦ 

ɪɚɫɬɜɨɪɟ Na2SO4. 
9. ȼɵɱɢɫɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜ 0,12 ɇ 

ɪɚɫɬɜɨɪɟ Fe2(SO4)3, ɫɨɞɟɪɠɚɳɟɦ, ɤɪɨɦɟ ɬɨɝɨ, 0,01 ɦɨɥɶ/ɥ  
H2SO4. 

10. ȼɵɱɢɫɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜ 0,1 %-ɦ (ɩɨ 
ɦɚɫɫɟ) ɪɚɫɬɜɨɪɟ Fe2(SO4)3. ɉɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɩɪɢɧɹɬɶ ɪɚɜɧɨɣ 
ɟɞɢɧɢɰɟ. 

11. ȼɵɱɢɫɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜ ɪɚɫɬɜɨɪɟ, 
ɫɨɞɟɪɠɚɳɟɦ 0,01 ɦɨɥɶ/ɥ MgSO4 ɢ 0,01 ɦɨɥɶ/ɥ BaCl2. 

12. Ɋɚɫɫɱɢɬɚɬɶ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɚ ɜɨɞɨɪɨɞɚ ɜ 0,005 ɇ ɪɚɫɬɜɨɪɟ HCl, 
ɫɨɞɟɪɠɚɳɟɦ, ɤɪɨɦɟ ɬɨɝɨ, 0,2 ɦɨɥɶ/ɥ NaCl. 

13. Ɋɚɫɫɱɢɬɚɬɶ ɚɤɬɢɜɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɮɨɫɮɚɬɚ ɧɚɬɪɢɹ ɜ 
ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 0,4 ɝ Na3PO4 ɢ 200 ɝ ɇ2Ɉ. 

14. ȼɵɱɢɫɥɢɬɶ ɚɤɬɢɜɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ Fe3+, ɋɚ2+ ɢ NO3
– ɜ 

ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 0,02 ɦɨɥɹ Fe(NO3)3 ɢ 0,02 ɦɨɥɹ 
Ca(NO3)2 ɜ 1000 ɝ ɜɨɞɵ. 

15. ȼɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɹ a ɢ μ Ɉɇ–- ɜ 0,01 ɇ NaOH, ɫɱɢɬɚɹ γɨɧ– = 

0,8. 
16. Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɚɤɬɢɜɧɨɫɬɢ ɢɨɧɨɜ OH– ɜ 

ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 1,0 ɝ NaOH  ɜ 150 ɝ ɇ2Ɉ. 
17. Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɚɤɬɢɜɧɨɫɬɢ ɢɨɧɨɜ 

ɫɭɥɶɮɚɬɚ ɯɪɨɦɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɦɨɥɹɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɤɨɬɨɪɨɝɨ 0,01 ɦɨɥɶ/1000 ɝ ɇ20. 

18. ȼɵɱɢɫɥɢɬɶ ɚɤɬɢɜɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɭɥɶɮɚɬɚ ɦɟɞɢ ɢ ɫɭɥɶɮɚɬɚ 
ɤɚɥɢɹ ɜ ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 1,3 ɝ CuSO4 ɢ 0,5 ɝ Ʉ2SO4 ɜ 500 ɝ 
ɜɨɞɵ. 

19. ȼɵɱɢɫɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɪɚɫɬɜɨɪɨɜ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ;           
ɚ)   0,05 Ɇ AgNO3; ɛ) 1,3·10–2 Ɇ BaCl2; ɜ) 2,5·10–2 Ɇ MgSO4. 

20. ȼ 1 ɥ ɪɚɫɬɜɨɪɚ ɫɨɞɟɪɠɢɬɫɹ ɩɨ 0,01 ɦɨɥɹ AlCl3 ɢ Na3PO4. 
ȼɵɱɢcɥɢɬɶ ɢɨɧɧyɸ ɫɢɥɭ ɪɚɫɬɜɨɪɚ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ. Ʉɚɤ 
ɢɡɦɟɧɹɬɫɹ μ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɤ ɪɚɫɬɜɨɪɭ 
1 ɥ ɜɨɞɵ? 
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21. ɑɟɦɭ ɪɨɜɧɚ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ Ag+, Al3+ ɢ  NO3
– ɜ ɪɚɫɬɜɨɪɟ, 

ɫɨɞɟɪɠɚɳɟɦ 0,5 ɝ Al(NO3)3 ɢ 0,2 ɝ AgNO3 ɜ 500 ɝ ɇ2Ɉ? 
22. Ɋɚɫɬɜɨɪ ɫɨɞɟɪɠɢɬ Pb(NO3)2, ɇCl, ɋɇ3ɋɈɈNa, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɜ ɤɨɥɢɱɟɫɬɜɟ 0,005, 0,001 ɢ 0,0005 ɦɨɥɹ ɜ 500 ɝ ɜɨɞɵ. 
Ɋɚɫɫɱɢɬɚɬɶ ɚɤɬɢɜɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɤɚɠɞɨɝɨ ɢɡ ɷɥɟɤɬɪɨɥɢɬɨɜ ɜ 
ɷɬɨɦ ɪɚɫɬɜɨɪɟ. 

23. Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɚɤɬɢɜɧɨɫɬɢ ɢɨɧɨɜ ɫɭɥɶɮɚɬɚ 
ɯɪɨɦɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɋɆ  ɤɨɬɨɪɨɝɨ 0,3 ɦɨɥɶ/ɥ. 

24. Ɋɚɫɫɱɢɬɚɬɶ ɚɤɬɢɜɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɯɥɨɪɢɞɚ ɦɚɝɧɢɹ ɜ 
ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 0,3 ɝ MgSO4 ɜ 1000 ɝ ɇ2Ɉ. 

25. Ɋɚɫɫɱɢɬɚɬɶ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɚ ɜɨɞɨɪɨɞɚ ɜ 0,005 ɇ ɪɚɫɬɜɨɪɟ 
HNO3, ɫɨɞɟɪɠɚɳɟɦ, ɤɪɨɦɟ ɬɨɝɨ, 0,1 ɦɨɥɶ/ɥ NaNO3. 

26. Ɉɩɪɟɞɟɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɪɚɫɬɜɨɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ 0,4 ɦɨɥɶ/ɥ 
AlCl3, 0,3 ɦɨɥɶ/ɥ CuCl2, 0,2 ɦɨɥɶ/ɥ ZnSO4, 0,1 ɦɨɥɶ/ɥ CuCl2. 

27. ɇɚɣɬɢ ɩɪɢɛɥɢɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɚɤɬɢɜɧɨɫɬɢ 
ɢɨɧɨɜ ɋl–, ɋɚ2+ ɢ NO3

–
 ɜ ɪɚɫɬɜɨɪɟ c ɢɨɧɧɨɣ ɫɢɥɨɣ 0,0001. 

28. ȼɵɱɢɫɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜ 2 %-ɦ  K2SO3. 
29. ȼɵɱɢɫɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜ 0,10 ɇ 

ɪɚɫɬɜɨɪɟ Al2(SO4)3, ɫɨɞɟɪɠɚɳɟɦ, ɤɪɨɦɟ ɬɨɝɨ, 0,02 ɦɨɥɶ/ɥ 
H2SO4. 

30. ȼɵɱɢɫɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜ 0,1 %-ɦ (ɩɨ 
ɦɚɫɫɟ) ɪɚɫɬɜɨɪɟ Fe2S3. ɉɥɨɬɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɩɪɢɧɹɬɶ ɪɚɜɧɨɣ 
ɟɞɢɧɢɰɟ. 

31. ȼɵɱɢɫɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜ ɪɚɫɬɜɨɪɟ, 
ɫɨɞɟɪɠɚɳɟɦ 0,02 ɦɨɥɶ/ɥ MgSO4 ɢ 0,03 ɦɨɥɶ/ɥ BaCl2. 

32. Ɋɚɫɫɱɢɬɚɬɶ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɚ ɜɨɞɨɪɨɞɚ ɜ 0,005ɇ ɪɚɫɬɜɨɪɟ HCl, 
ɫɨɞɟɪɠɚɳɟɦ, ɤɪɨɦɟ ɬɨɝɨ, 0,2 ɦɨɥɶ/ɥ NaCl.    

33. Ɋɚɫɫɱɢɬɚɬɶ ɚɤɬɢɜɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɮɨɫɮɚɬɚ ɧɚɬɪɢɹ ɜ 
ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 0,3 ɝ Na3PO4 ɢ 200 ɝ ɇ2Ɉ. 

34. ȼɵɱɢɫɥɢɬɶ ɚɤɬɢɜɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ Fe3+ , ɋɚ2+ ɢ NO3
– ɜ 

ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 0,02 ɦɨɥɹ Fe(NO3)3 ɢ 0,02 ɦɨɥɹ 
Ca(NO3)2 ɜ 3000 ɝ ɜɨɞɵ. 

35. ȼɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɹ a ɢ μ Ɉɇ–- ɜ 0,02 ɇ NaOH, ɫɱɢɬɚɹ γɨɧ– = 

0,8. 
36. Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɚɤɬɢɜɧɨɫɬɢ ɢɨɧɨɜ OH– ɜ 

ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 4,0 ɝ NaOH  ɜ 350 ɝ ɇ2Ɉ. 
37. Ɉɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɚɤɬɢɜɧɨɫɬɢ ɢɨɧɨɜ 

ɫɭɥɶɮɚɬɚ ɯɪɨɦɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɦɨɥɹɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɤɨɬɨɪɨɝɨ 0,04 ɦɨɥɶ/1000 ɝ ɇ2Ɉ. 
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38. ȼɵɱɢɫɥɢɬɶ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ CuSO4 ɢ ɫɭɥɶɮɚɬɚ ɤɚɥɢɹ ɜ 
ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 1,3 ɝ CuSO4 ɢ 0,5 ɝ H2SO4 ɜ 500 ɝ ɜɨɞɵ. 

39. ȼɵɱɢɫɥɢɬɶ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɋd2+ ɢ NO3
–

 ɜ 0,07 Ɇ ɪɚɫɬɜɨɪɟ 
ɋd(NO3)2,  ɫɨɞɟɪɠɚɳɟɦ, ɤɪɨɦɟ ɬɨɝɨ, 0,05 ɦɨɥɶ/ɥ ɇNO3. 

40. Ɋɚɫɬɜɨɪ ɫɨɞɟɪɠɢɬ Sn(NO3)2, ɇl, ɋɇ3ɋɈɈNa, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ 

ɤɨɥɢɱɟɫɬɜɟ 0,005, 0,001 ɢ 0,0005 ɦɨɥɹ ɜ 500 ɝ ɜɨɞɵ. Ɋɚɫɫɱɢɬɚɬɶ 
ɚɤɬɢɜɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɤɚɠɞɨɝɨ ɢɡ ɷɥɟɤɬɪɨɥɢɬɨɜ ɜ ɷɬɨɦ 
ɪɚɫɬɜɨɪɟ. 

41. ȼɵɱɢɫɥɢɬɶ ɢɨɧɧɭɸ ɫɢɥɭ ɪɚɫɬɜɨɪɨɜ ɢ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ:           
ɚ) 0,02 Ɇ AgNO3; ɛ) 1,8·10–2 Ɇ ɋaCl2; ɜ) 4,0·10–2 Ɇ MgSO4. 

42. Ɋɚɫɫɱɢɬɚɬɶ ɚɤɬɢɜɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɮɨɫɮɚɬɚ ɧɚɬɪɢɹ ɜ 
ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ, ɫɨɞɟɪɠɚɳɟɦ 0,4 ɝ Na3PO4 ɢ 300 ɝ ɇ2Ɉ. 

 

6.3. ɋɥɚɛɵɟ ɷɥɟɤɬɪɨɥɢɬɵ 

 

ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ () ɫɥɚɛɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ ɦɧɨɝɨ 
ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ,  ɩɨɷɬɨɦɭ ɜ ɪɚɫɬɜɨɪɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɪɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭ ɢɨɧɚɦɢ ɢ ɦɨɥɟɤɭɥɚɦɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɜɟɳɟɫɬɜɚ.  
 Ʉ ɫɥɚɛɵɦ ɷɥɟɤɬɪɨɥɢɬɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɧɟɤɨɬɨɪɵɟ ɤɢɫɥɨɬɵ: 
ɭɤɫɭɫɧɭɸ – ɋɇ3ɋɈɈɇ, ɭɝɨɥɶɧɭɸ – ɇ2ɋɈ3, ɫɟɪɨɜɨɞɨɪɨɞɧɭɸ – ɇ2S, 
ɫɟɪɧɢɫɬɭɸ – ɇ2SO3, ɚɡɨɬɢɫɬɭɸ – HNO2, ɨɪɬɨɮɨɫɮɨɪɧɭɸ – H3PO4 ɢ 
ɞɪ.; ɨɫɧɨɜɚɧɢɹ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɪ- ɢ d-ɷɥɟɦɟɧɬɚɦɢ, ɚ ɬɚɤɠɟ 
ɝɢɞɪɨɤɫɢɞ ɚɦɦɨɧɢɹ ɢ ɜɨɞɭ. 

Ɍɚɤ, ɞɢɫɫɨɰɢɚɰɢɹ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɭɪɚɜɧɟɧɢɸ:                          

                          ɋɇ3ɋɈɈɇ ļ ɋɇ3ɋɈɈ– + ɇ+. 
Ɋɚɜɧɨɜɟɫɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɟɟ ɱɚɫɬɢɰ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ 

ɜɢɞɟ: [Cɇ3ɋɈɈɇ], [ɋɇ3ɋɈɈ–], [ɇ+] ɢ ɜɵɪɚɡɢɬɶ ɢɯ ɱɟɪɟɡ ɜɟɥɢɱɢɧɭ 
: [Cɇ3ɋɈɈɇ] = ɋɂɋɏ – ɋɂɋɏ.  [ɋɇ3ɋɈɈ–] = [ɇ+] = ɋɂɋɏ, ɬɨ 
ɟɫɬɶ  ɷɬɨ ɞɨɥɹ ɩɪɨɪɟɚɝɢɪɨɜɚɜɲɟɝɨ ɜɟɳɟɫɬɜɚ ɋ. 
 ɉɨɞɫɬɚɜɢɜ ɷɬɢ ɡɧɚɱɟɧɢɹ ɜ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɧɫɬɚɧɬɵ 
ɪɚɜɧɨɜɟɫɢɹ ɢɥɢ ɞɢɫɫɨɰɢɚɰɢɢ, ɩɨɥɭɱɢɦ (ɫɦ. Пɪɢɥɨɠɟɧɢɟ 4): 
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 ȿɫɥɢ ɷɥɟɤɬɪɨɥɢɬ ɨɱɟɧɶ ɫɥɚɛɵɣ, ɬɨ ɟɫɬɶ ɟɝɨ ɤɨɧɫɬɚɧɬɚ ɞɢɫɫɨ-
ɰɢɚɰɢɢ < 0,001, ɬɨ ɨɬɧɨɲɟɧɢɟ ɟɝɨ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤ ɜɟɥɢ-
ɱɢɧɟ ɤɨɧɫɬɚɧɬɵ ɋɂɋɏ / ɄȾ ɛɭɞɟɬ ɛɨɥɶɲɟ, ɥɢɛɨ ɪɚɜɧɨ 100, ɬɨɝɞɚ 
ɜɟɥɢɱɢɧɨɣ ɫɬɟɩɟɧɢ ɞɢɫɫɨɰɢɚɰɢɢ ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɦɨɠɧɨ ɩɪɟɧɟɛ-
ɪɟɱɶ, ɢ ɡɚɜɢɫɢɦɨɫɬɶ ɫɬɟɩɟɧɢ ɞɢɫɫɨɰɢɚɰɢɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫ-
ɬɜɨɪɟɧɧɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ ɩɪɢɦɟɬ ɜɢɞ 

ИСХC
ДК . 

Ⱦɚɧɧɨɟ ɜɵɪɚɠɟɧɢɟ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ «Ɂɚɤɨɧ ɪɚɡɛɚɜɥɟɧɢɹ 
Ɉɫɬɜɚɥɶɞɚ»: Пɪɢ ɪɚɡɛɚɜɥɟɧɢɢ ɪɚɫɬɜɨɪɚ ɫɥɚɛɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ ɜ 
100 ɪɚɡ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɜɨɡɪɚɫɬɚɟɬ ɜ 10 ɪɚɡ. 
 ȿɫɥɢ ɠɟ ɨɬɧɨɲɟɧɢɟ ɋɂɋɏ /ɄȾ < 100, ɬɨ ɟɫɬɶ ɷɥɟɤɬɪɨɥɢɬ 
ɫɪɟɞɧɟɣ ɫɢɥɵ, ɬɨ ɭɩɪɨɫɬɢɬɶ ɜɵɪɚɠɟɧɢɟ  
ɄȾ = 2  ɋɂɋɏ / (1 – )  
ɧɟɥɶɡɹ, ɚ ɪɚɫɫɱɢɬɵɜɚɬɶ ɜɟɥɢɱɢɧɭ  ɧɟɨɛɯɨɞɢɦɨ ɩɨ ɤɜɚɞɪɚɬɧɨɦɭ 
ɭɪɚɜɧɟɧɢɸ               

2  ɋɂɋɏ + ɄȾ  – КȾ = 0. 
 ɍɱɢɬɵɜɚɹ ɜɵɲɟɢɡɥɨɠɟɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ, 
ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɜ ɪɚɫ-
ɬɜɨɪɟ ɫɥɚɛɨɝɨ ɷɥɟɤɬɪɨɥɢɬɚ ɨɬ ɢɫɯɨɞɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɟɧ-
ɧɨɝɨ ɜɟɳɟɫɬɜɚ:  
[ɋɇ3ɋɈɈ–] = [ɇ+] =   ɋɂɋɏ, ɚ 
 [Cɇ3ɋɈɈɇ] = ɋɂɋɏ –  ɋɂɋɏ = ɋɂɋɏ – [ɇ+], ɫɥɟɞɨɜɚɬɟɥɶɧɨ                      
                                         ɄȾ = [ɇ+]2 / (ɋɂɋɏ – [ɇ+]). 
(Ⱦɥɹ ɫɥɚɛɨɝɨ ɨɫɧɨɜɚɧɢɹ ɜɦɟɫɬɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɜ 
ɮɨɪɦɭɥɟ ɛɭɞɟɬ ɫɬɨɹɬɶ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ). 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɫɥɭɱɚɸ, ɟɫɥɢ ɋɂɋɏ / КȾ > 100 (ɨɱɟɧɶ 
ɫɥɚɛɵɣ ɷɥɟɤɬɪɨɥɢɬ), ɜɵɪɚɠɟɧɢɟ ɦɨɠɧɨ ɭɩɪɨɫɬɢɬɶ, ɬɚɤ ɤɚɤ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɨɤɚɠɟɬɫɹ ɦɚɥɨɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɟɞɢɧɢɰɟɣ:    

ɄȾ = [ɇ+]2 / ɋɂɋɏ,  ɨɬɤɭɞɚ      ИСХД СК]H[  . 

 Ⱦɥɹ ɷɥɟɤɬɪɨɥɢɬɚ ɫɪɟɞɧɟɣ ɫɢɥɵ, ɪɚɫɫɱɢɬɚɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ 
[ɇ+] ɦɨɠɧɨ ɩɨ ɤɜɚɞɪɚɬɧɨɦɭ ɭɪɚɜɧɟɧɢɸ:  
                          [ɇ+]2 + ɄȾ  [ɇ+] – ɄȾ  ɋɂɋɏ = 0. 
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ɉɊɂɆȿɊ 1: ȼɵɱɢɫɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ [ɇ+],  α  ɜ 0,1Ɇ ɪɚɫɬɜɨɪɟ 
ɰɢɚɧɢɫɬɨɜɨɞɨɪɨɞɧɨɣ ɤɢɫɥɨɬɵ ɤɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ ɤɨɬɨɪɨɣ Kɞ = 
4,93∙10-10  (ɩɪɢ 25ºɋ) 
Ɋɟɲɟɧɢɟ:  ɇɚɩɢɲɟɦ ɭɪɚɜɧɟɧɢɟ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɣ  ɞɢɫɫɨɰɢɚɰɢɢ ɢ 
ɜɵɪɚɠɟɧɢɟ ɤɨɧɫɬɚɧɬɵ ɞɢɫɫɨɰɢɚɰɢɢ. ܰܥܪ ՞ +ܪ  = ˇ𝐾 −ܰܥ + ˓[ܰܥܪ]˓[−ܰܥ]˓[+ܪ]   

 
ȼ ɜɵɪɚɠɟɧɢɢ ɤɨɧɫɬɚɧɬɵ ɞɢɫɫɨɰɢɚɰɢɢ ɜɫɟ ɜɟɥɢɱɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɱɟɪɟɡ  
ɤɨɧɰɟɧɬɪɚɰɢɢ [ɇ+] ɢ ɋHCN. ȼ ɪɚɫɬɜɨɪɟ ɰɢɚɧɢɫɬɨɜɨɞɨɪɨɞɧɚɹ ɤɢɫɥɨɬɚ 
ɩɪɢɫɭɬɫɬɜɭɟɬ  ɱɚɫɬɢɱɧɨ ɜ ɮɨɪɦɟ ɧɟɞɢɫɫɨɰɢɢɪɨɜɚɧɧɵɯ  ɦɨɥɟɤɭɥ HCN, 
ɱɚɫɬɢɱɧɨ ɨɧɚ ɩɪɨɞɢɫɫɨɰɢɢɪɨɜɚɥɚ ɢ ɫɭɳɟɫɬɜɭɟɬ ɜ ɜɢɞɟ ɢɨɧɨɜ Сܰ− 

Ɉɬɫɸɞɚ:  ܥு𝐶ே = ˓[ܰܥܪ]  – ɝɞɟ Сு𝐶ே , ˓[−ܰܥ] +  ˋ˔˘ˑˇːая ˍˑː˙ˈː˕˓а˙ˋя [ܰܥܪ]˓ = ு𝐶ேܥ  −  ˓[−ܰܥ] 

ɂɡ ɭɪɚɜɧɟɧɢɹ ɞɢɫɫɨɰɢɚɰɢɢ ɜɢɞɧɨ, ɱɬɨ [ɇ+] = [Сܰ−]ɪ, ɩɨɞɫɬɚɜɢɦ ɷɬɢ  
ɜɵɪɚɠɟɧɢɹ ɜ ɭɪɚɜɧɟɧɢɟ ɤɨɧɫɬɚɧɬɵ ɞɢɫɫɨɰɢɚɰɢɢ 𝐾ˇ =  [ு+]మ𝐶𝐻𝐶ಿ  ,  ɬ.ɤ.  Сˋ˔˘Кˇ  > ͳͲͲ ՜  ଵ଴−భସ,ଽଷ∙ଵ଴−భబ  > ͳͲͲ,  ɬɨ ɜɵɪɚɠɟɧɢɟ ɤɨɧɫɬɚɧɬɵ ɞɢɫɫɨɰɢɚɰɢɢ 

ɦɨɠɧɨ ɭɩɪɨɫɬɢɬɶ 𝐾ˇ =  [ு+]మ𝐶𝐻𝐶ಿ  , ɚ [ʜ+] =  √𝐾ˇ ∙ ு𝐶ேܥ =  √Ͷ,ͻ͵ ∙ ͳͲ−ଵ଴ ∙ Ͳ,ͳ = ͹,Ͳʹ ∙ ͳͲ−ହɦɨɥɶ/ɥ 𝛼 =  [ு+]˓𝐶𝐻𝐶ಿ =  ଻,଴ଶ∙ଵ଴−ఱଵ଴−భ =  ͹,Ͳʹ ∙  ͳͲ−ସ ሺͲ,Ͳ͹%ሻ.  

 

ɉɊɂɆȿɊ 2: ȼɵɱɢɫɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɨɞɨɪɨɞɧɵɯ ɢɨɧɨɜ [ɇ+], α ɜ 0,001Ɇ 
ɪɚɫɬɜɨɪɟ ɮɬɨɪɨɜɨɞɨɪɨɞɧɨɣ ɤɢɫɥɨɬɵ, ɤɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ ɤɨɬɨɪɨɣ  

Kɞ = 6,6∙10-4 
Ɋɟɲɟɧɢɟ:                                     HF = H+ + 𝐹− 𝐾ˇ = ˓[𝐹ܪ]˓[−𝐹]˓[+ܪ]  = ு𝐹ܥ˓ଶ[+ܪ]  −  ˓[+ܪ]

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ     Сˋ˔˘𝐾ˇ =  ଵ଴−య଺,଺∙ଵ଴−ర  < ͳͲͲ,  ɩɨɷɬɨɦɭ [ܪ+]ଶ˓ + 𝐾ˇ[ܪ+]˓ − 𝐾ˇ ∙ ˘˔ˋܥ = Ͳ [ܪ+]˓ =  −𝐾ˇ + √𝐾ଶ̌ + Ͷ𝐾ˇ ∙ ʹ˘˔ˋܥ [+ܪ] ;  =  −͸,͸ ∙ ͳͲ−ସ√ሺ͸,͸ ∙ ͳͲ−ସሻଶ + Ͷ ∙ ͸,͸ ∙ ͳͲ−ସ ∙ Ͳ,ͲͲͳ ʹ  = ͵,Ͳ͸ͷ ∙ ͳͲ−ହˏˑˎ˟/ˎ 
 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ 
ɭɛɪɚɬɶ ɢɧɞɟɤɫɵ 
«ɪ» ɢɡ ɭɪ-ɧɢɣ 
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𝛼 = ு𝐹ܥ˓[+ܪ]  =  ͵,Ͳ͸ͷ ∙ ͳͲ−ହͳͲ−ଷ = ͵,Ͳ͸ ∙ ͳͲ−ଶ ሺ͵%ሻ 

 
ɉɊɂɆȿɊ 3: ȼɵɱɢɫɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ [ʝʜ−], α 0,1Ɇ ɪɚɫɬɜɨɪɟ 
ɝɢɞɪɨɤɫɢɞɚ ɫɟɪɟɛɪɚ, ɤɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ ɤɨɬɨɪɨɝɨ Кˇ = ͷ.Ͳ ∙ ͳͲ−ଷ ɩɪɢ 
(25ºɋ) 
Ɋɟɲɟɧɢɟ:                         ܣ𝑔ܱܪ = +𝑔ܣ ˇ𝐾 −ܪܱ + = ˓[ܪ𝑔ܱܣ]˓[−ܪܱ]˓[+𝑔ܣ]   

ɂɡ ɭɪɚɜɧɟɧɢɹ ɞɢɫɫɨɰɢɚɰɢɢ ɫɥɟɞɭɟɬ:  [ܣ𝑔+]˓ = ˓[ܪ𝑔ܱܣ] ,˓[−ܪܱ]  = 𝐴𝑔ைுܥ] − ˇ𝐾 ,[+𝑔ܣ] = − 𝐴𝑔ைுܥଶ[−ܪܱ] ˓[−ܪܱ] ; Сˋ˔˘𝐾ˇ =  Ͳ,ͳͷ ∙ ͳͲ−ଷ  > ͳͲͲ, ˔ˎˈˇˑ˅а˕ˈˎ˟ːˑ: Кˇ = 𝐴𝑔ைுܥ˓ଶ[−ܪܱ]  ˓[−ܪܱ] ;  =  √𝐾ˇ ∙ 𝐴𝑔ைுܥ =  √ͷ,Ͳ ∙ ͳͲ−ଷ ∙ Ͳ,ͳ = ʹ,ʹ ∙ ͳͲ−ଶˏˑˎ˟/ˎ 𝛼 = С𝐴𝑔ைு˓[−ܪܱ]  =  ʹ,ʹ ∙  ͳͲ−ଶͳͲ−ଵ = ʹ,ʹ ∙ ͳͲ−ଵሺʹʹ%ሻ Ͳ,ʹʹ 

 

Ɂɚɞɚɧɢɹ ɤ ɪɚɡɞɟɥɭ 6.3 

 

1. ɇɚɣɬɢ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɫɟɪɨɜɨɞɨɪɨɞɧɨɣ ɤɢɫɥɨɬɵ ɩɨ 
ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜ 0,1 Ɇ ɪɚɫɬɜɨɪɟ. 

2. ȼɵɱɢɫɥɢɬɶ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɝɢɞɪɨɤɫɢɞɚ ɚɦɦɨɧɢɹ ɜ 1 ɇ 
ɪɚɫɬɜɨɪɟ, ɟɫɥɢ ɜ 1 ɥ ɷɬɨɝɨ ɪɚɫɬɜɨɪɚ ɫɨɞɟɪɠɢɬɫɹ 2310045,6   
ɪɚɫɬɜɨɪɟɧɧɵɯ ɱɚɫɬɢɰ. 

3. ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɜ 1 ɇ, 0,1 ɇ, 0,01 ɇ 
ɪɚɫɬɜɨɪɚɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɚ 0,42; 1,34; 4,25 %. 
ȼɵɱɢɫɥɢɬɶ КȾ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɞɥɹ ɪɚɫɬɜɨɪɨɜ ɭɤɚɡɚɧɧɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ. Ɂɚɜɢɫɢɬ ɥɢ КȾ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɋɇ3ɋɈɈɇ? 

4. ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɫɥɚɛɨɣ ɨɞɧɨɨɫɧɨɜɧɨɣ ɤɢɫɥɨɬɵ ɜ 0,1 ɇ 
ɪɚɫɬɜɨɪɟ ɪɚɜɧɚ 0,05. ȼɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɹ КȾ ɢ [H+] ɞɥɹ ɷɬɨɝɨ 
ɪɚɫɬɜɨɪɚ. 
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5. Ʉɚɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɧɵɯ ɢɨɧɨɜ ɇ+ ɜ 1 ɇ ɇɋN? 
ɋɤɨɥɶɤɨ ɦɨɥɶ ɢɨɧɨɜ ɋN– ɫɨɞɟɪɠɢɬɫɹ ɜ 1,5 ɥ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɫɬɜɨɪɚ? 

6. Ɉɩɪɟɞɟɥɢɬɶ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ Ɉɇ– 
ɜ 0,1 ɇ NH4OH. 

7. ȼɵɱɢɫɥɢɬɶ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɚɡɨɬɢɫɬɨɣ ɤɢɫɥɨɬɵ ɜ ɟɟ 0,01 
Ɇ ɪɚɫɬɜɨɪɟ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ. 

8. ȼ ɪɚɫɬɜɨɪɟ ɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ ɋ6ɇ5ɋɈɈɇ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ 3·10–3 ɦɨɥɶ/ɥ. ȼɵɱɢɫɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ 
ɷɬɨɝɨ ɪɚɫɬɜɨɪɚ (ɦɨɥɶ/ɥ; ɝ/ɥ), ɟɫɥɢ КȾ. = 6,1·10–5 . 

9. ȼɵɱɢɫɥɢɬɶ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɜ 0,01 ɇ 
ɪɚɫɬɜɨɪɟ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɜ 500 ɦɥ ɷɬɨɝɨ ɪɚɫɬɜɨɪɚ 
ɫɨɞɟɪɠɢɬɫɹ 3,13·1021 ɱɚɫɬɢɰ (ɦɨɥɟɤɭɥ ɢ ɢɨɧɨɜ). 

10. ȼɵɱɢɫɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɧɢɬɪɢɬ-ɢɨɧɨɜ ɢ ɢɨɧɨɜ ɇ+ ɜ 0,47 %-
ɦ ɪɚɫɬɜɨɪɟ ɚɡɨɬɢɫɬɨɣ ɤɢɫɥɨɬɵ ( = 1,0 ɝ/ɫɦ3). 

11. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɜ 0,1 Ɇ ɪɚɫɬɜɨɪɟ ɛɨɪɧɨɣ 
ɤɢɫɥɨɬɵ ɫɨɫɬɚɜɥɹɟɬ 7,6·10–6. ȼɵɱɢɫɥɢɬɶ ɤɨɧɫɬɚɧɬɭ ɩɟɪɜɨɣ 
ɫɬɚɞɢɢ ɞɢɫɫɨɰɢɚɰɢɢ ɤɢɫɥɨɬɵ. 

12. Ʉɚɤɨɣ ɨɛɴɟɦ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɤ 500 ɦɥ 0,1 ɇ 
ɪɚɫɬɜɨɪɚ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ, ɱɬɨɛɵ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɟɟ 
ɭɜɟɥɢɱɢɥɚɫɶ ɜ 2 ɪɚɡɚ? 

13. ɂɦɟɸɬɫɹ 0,1-ɦɨɥɹɪɧɵɟ ɪɚɫɬɜɨɪɵ ɦɭɪɚɜɶɢɧɨɣ ɢ ɭɤɫɭɫɧɨɣ 
ɤɢɫɥɨɬ. ȼ ɤɚɤɨɦ ɪɚɫɬɜɨɪɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ 
ɛɨɥɶɲɟ ɢ ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ? 

14. Ʉɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ ɦɚɫɥɹɧɨɣ ɤɢɫɥɨɬɵ ɋ3ɇ7ɋɈɈɇ 1,5·10–

5. ȼɵɱɢɫɥɢɬɶ ɫɬɟɩɟɧɶ ɟɟ ɞɢɫɫɨɰɢɚɰɢɢ ɜ 0,005 Ɇ ɪɚɫɬɜɨɪɟ. 
15. ɇɚɣɬɢ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɯɥɨɪɧɨɜɚɬɢɫɬɨɣ ɤɢɫɥɨɬɵ ɜ 0,2 ɇ 

ɪɚɫɬɜɨɪɟ. 
16. ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ ɇɋɈɈɇ ɜ 0,2 ɇ 

ɪɚɫɬɜɨɪɟ ɪɚɜɧɚ 0,03. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɧɫɬɚɧɬɭ ɞɢccɨɰɢɚɰɢɢ 
ɤɢɫɥɨɬɵ ɢ ɡɧɚɱɟɧɢɟ ɪК. 

17. ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɭɝɨɥɶɧɨɣ ɤɢɫɥɨɬɵ ɇ2ɋɈ3 ɩɨ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ ɜ 0,1 ɇ ɪɚɫɬɜɨɪɟ ɪɚɜɧɚ 2,11·10–3. ȼɵɱɢɫɥɢɬɶ К1. 

18. ɑɟɦɭ ɪɚɜɧɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ 
ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ, ɟɫɥɢ   = 0,03 ? 

19. ȼɵɱɢɫɥɢɬɶ [H+] ɜ 0,02 Ɇ ɪɚɫɬɜɨɪɟ ɫɟɪɧɢɫɬɨɣ ɤɢɫɥɨɬɵ. 
Ⱦɢɫɫɨɰɢɚɰɢɟɣ ɤɢɫɥɨɬɵ ɜɨ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɩɪɟɧɟɛɪɟɱɶ. 

20. ɋɬɟɩɟɧɶ ɩɟɪɜɢɱɧɨɣ ɞɢɫɫɨɰɢɚɰɢɢ ɨɪɬɨɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ ɜ 0,1 
Ɇ ɪɚɫɬɜɨɪɟ ɪɚɜɧɚ 27 %. ȼɵɱɢɫɥɢɬɶ [H2PO4

-] ɜ ɦɨɥɶ/ɥ ɢ ɝ/ɥ. 
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21. ȼɵɱɢɫɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ Ɉɇ– ɢɨɧɨɜ ɜ ɦɨɥɶ/ɥ ɢ ɝ/ɥ ɜ 0,5 ɇ 
ɪɚɫɬɜɨɪɟ NH4Ɉɇ; ɤɨɧɰɟɧɬɪɚɰɢɸ ɪɚɫɬɜɨɪɚ NH4Ɉɇ ɜ ɦɨɥɶ/ɥ, 
ɩɪɢ ɤɨɬɨɪɨɣ  = 4 %. 

22. ȼɵɱɢɫɥɢɬɶ ɫɬɟɩɟɧɶ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɣ ɞɢɫɫɨɰɢɚɰɢɢ 
ɪɚɫɬɜɨɪɨɜ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ: ɚ) 0,5 Ɇ; ɛ) 0,2 ɇ; ɜ) 0,001 ɇ. 

23. ȼ 0,1 Ɇ ɪɚɫɬɜɨɪɟ HNO2 [H+] = 0,0068 ɦɨɥɶ/ɥ. ȼɵɱɢɫɥɢɬɶ 
ɤɨɧɫɬɚɧɬɭ ɞɢɫɫɨɰɢɚɰɢɢ ɚɡɨɬɢɫɬɨɣ ɤɢɫɥɨɬɵ. 

24. ȼ ɪɚɫɬɜɨɪɟ ɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ  ɋ6ɇ5ɋɈɈɇ    [H+] = 5·10–3 
ɦɨɥɶ/ɥ. ȼɵɱɢɫɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɪɚɫɬɜɨɪɚ ɜ ɦɨɥɶ/ɥ ɢ ɝ/ɥ (КȾ. 
= 6,1·10–5). 

25. Ɉɩɪɟɞɟɥɢɬɶ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ Ɉɇ– 
ɜ 10–6 ɇ   Mg(OH)2. 

26. Ɉɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɵ КȾ ɢ [H+] ɞɥɹ 0,01 Ɇ ɪɚɫɬɜɨɪɚ ɫɥɚɛɨɣ 
ɨɞɧɨɨɫɧɨɜɧɨɣ ɤɢɫɥɨɬɵ, ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɤɨɬɨɪɨɣ ɪɚɜɧɚ 
0,01. Ʉɚɤ ɢɡɦɟɧɹɬɫɹ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨɫɥɟ 
ɪɚɡɛɚɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɜ ɞɟɫɹɬɶ ɪɚɡ? 

27. Ɉɩɪɟɞɟɥɢɬɶ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ Ɉɇ– 
ɜ 10–6 ɇ   Pb(OH)2. 

28. ɇɚɣɬɢ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɭɝɨɥɶɧɨɣ ɤɢɫɥɨɬɵ ɩɨ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ ɜ 0,01 Ɇ ɪɚɫɬɜɨɪɟ. 

29. ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɫɥɚɛɨɣ ɨɞɧɨɨɫɧɨɜɧɨɣ ɤɢɫɥɨɬɵ ɜ 0,01 ɇ 
ɪɚɫɬɜɨɪɟ ɪɚɜɧɚ 0,01. ȼɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɹ КȾ ɢ [H+] ɞɥɹ ɷɬɨɝɨ 
ɪɚɫɬɜɨɪɚ. 

30. Ʉɚɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɧɵɯ ɢɨɧɨɜ ɇ+ ɜ 0,1 ɇ ɇSɋN? 
ɋɤɨɥɶɤɨ ɦɨɥɶ ɢɨɧɨɜ SɋN– ɫɨɞɟɪɠɢɬɫɹ ɜ 2 ɥ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɫɬɜɨɪɚ? 

31. ȼɵɱɢɫɥɢɬɶ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ 
ɜɨɞɨɪɨɞɚ ɜ 0,01 Ɇ ɪɚɫɬɜɨɪɟ ɦɟɬɚɛɨɪɧɨɣ ɤɢɫɥɨɬɵ. 

32. ȼɵɱɢɫɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɮɨɪɦɢɚɬ-ɢɨɧɨɜ ɢ ɢɨɧɨɜ ɇ+ ɜ 0,6 %-
ɦ ɪɚɫɬɜɨɪɟ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɵ ( = 1,0 ɝ/ɫɦ3). 

33. Ʉɚɤɨɣ ɨɛɴɟɦ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɤ 300 ɦɥ 0,2 ɇ 
ɪɚɫɬɜɨɪɚ ɯɥɨɪɧɨɜɚɬɢɫɬɨɣ ɤɢɫɥɨɬɵ, ɱɬɨɛɵ ɫɬɟɩɟɧɶ 
ɞɢɫɫɨɰɢɚɰɢɢ ɟɟ ɭɜɟɥɢɱɢɥɚɫɶ ɜ 2 ɪɚɡɚ? 

34. ɂɦɟɸɬɫɹ 0,01-ɦɨɥɹɪɧɵɟ ɪɚɫɬɜɨɪɵ ɦɭɪɚɜɶɢɧɨɣ ɢ ɭɤɫɭɫɧɨɣ 
ɤɢɫɥɨɬ. Ʉɚɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɧɵɯ ɢɨɧɨɜ ɇ+ ɜ ɷɬɢɯ 
ɪɚɫɬɜɨɪɚɯ? 

35. ɇɚɣɬɢ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɯɥɨɪɧɨɜɚɬɢɫɬɨɣ ɤɢɫɥɨɬɵ 0,01 ɇ 
ɪɚɫɬɜɨɪɟ. Ʉɚɤɨɜɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɞɨɪɨɞɧɵɯ ɢɨɧɨɜ ɇ+ ɜ 
ɪɚɫɬɜɨɪɟ? 
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36. ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɨɞɧɨɨɫɧɨɜɧɨɣ ɤɢɫɥɨɬɵ ɜ 0,1 ɇ 
ɪɚɫɬɜɨɪɟ ɪɚɜɧɚ 0,05. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɹ КȾ ɢ ɪКȾ ɤɢɫɥɨɬɵ. 

37. ɋɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɞɜɭɯɨɫɧɨɜɧɨɣ ɤɢɫɥɨɬɵ ɩɨ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ ɜ 0,05 ɇ ɪɚɫɬɜɨɪɟ ɪɚɜɧɚ 4·10–3. ȼɵɱɢɫɥɢɬɶ К1 
ɤɢɫɥɨɬɵ. 

38. ɑɟɦɭ ɪɚɜɧɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ 
ɩɥɚɜɢɤɨɜɨɣ ɤɢɫɥɨɬɵ, ɟɫɥɢ   = 0,04 ? 

39. ȼɵɱɢɫɥɢɬɶ [H+] ɜ 0,01 Ɇ ɪɚɫɬɜɨɪɟ ɫɟɥɟɧɢɫɬɨɣ ɤɢɫɥɨɬɵ. 
Ⱦɢɫɫɨɰɢɚɰɢɟɣ ɤɢɫɥɨɬɵ ɜɨ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɩɪɟɧɟɛɪɟɱɶ. 

40. Ɉɩɪɟɞɟɥɢɬɶ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ Ɉɇ– 
ɜ 10–6 ɇ   Zn(OH)2. 

41. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɜ 0,1 Ɇ ɪɚɫɬɜɨɪɟ 
ɬɪɟɯɨɫɧɨɜɧɨɣ ɤɢɫɥɨɬɵ ɫɨɫɬɚɜɥɹɟɬ 8·10–6. ȼɵɱɢɫɥɢɬɶ 
ɤɨɧɫɬɚɧɬɭ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɞɢɫɫɨɰɢɚɰɢɢ ɤɢɫɥɨɬɵ. 

42. ȼɨ ɫɤɨɥɶɤɨ ɪɚɡ ɭɦɟɧɶɲɢɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɟ, 
ɟɫɥɢ ɤ 1 ɥ 0,006 Ɇ ɪɚɫɬɜɨɪɚ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɞɨɛɚɜɢɬɶ 0,05 
ɦɨɥɹ ɚɰɟɬɚɬɚ ɧɚɬɪɢɹ? 

 

6.4. ɂɨɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɨɞɵ 

 
 ȼɨɞɚ – ɚɦɮɨɥɢɬ, ɬ.ɟ. ɞɢɫɫɨɰɢɢɪɭɟɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɇ+  ɢ Ɉɇ-  

, ɞɚɥɟɟ ɢɞёɬ ɩɪɨɰɟɫɫ ɝɢɞɪɚɬɚɰɢɢ ɩɪɨɬɨɧɚ 
 ɇ2Ɉ  ɇ+ + Ɉɇ– 

 ɬ.ɟ. ʹʜଶʝ ሺˉሻ =  ʝʜ− +  ʜଷʝ+ ,ɬ.ɟ. 
________________________________ ʹʜଶʝሺˉሻ = ʝʜ− + ʜଷʝ+ - ɢɨɧ ɝɢɞɪɨɤɫɨɧɢɹ 

Ɉɛɵɱɧɨ ɜɫɸ ɫɥɨɠɧɭɸ ɫɨɜɨɤɭɩɧɨɫɬɶ ɪɚɜɧɨɜɟɫɢɣ, 
ɫɭɳɟɫɬɜɭɸɳɭɸ ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ, ɭɫɥɨɜɧɨ ɡɚɩɢɫɵɜɚɸɬ ɜ 
ɤɪɚɬɤɨɣ ɮɨɪɦɟ: ܪଶܱ = +ܪ   −ܪܱ +

Ʉɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ 25ºɋ ɪɚɜɧɚ: 

 К =  ௔𝐻+ ∙௔ೀ𝐻−௔𝐻మೀ , ɝɞɟ  ܽு+, ܽைு− -ɚɤɬɢɜɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ. 
Ⱦɥɹ ɜɨɞɵ ɢ ɟё ɪɚɫɬɜɨɪɨɜ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɜɨɞɨɪɨɞɧɵɯ ɢ ɝɢɞɪɨɤɫɢɥɶɧɵɯ ɢɨɧɨɜ – ɜɟɥɢɱɢɧɚ ɩɨɫɬɨɹɧɧɚɹ ɩɪɢ 
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ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. Ɉɧɚ ɧɚɡɵɜɚɟɬɫɹ ɢɨɧɧɵɦ ɩɪɨɢɡɜɟɞɟɧɢɟɦ 
ɜɨɞɵ К𝜔 = ͳ ∙ ͳͲ−ଵସˏˑˎ˟/ˎ ɩɪɢ 25ºɋ. 

ɉɨɫɬɨɹɧɫɬɜɨ ɢɨɧɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɜɨɞɵ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ 
ɥɸɛɨɦ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ (ɧɟɣɬɪɚɥɶɧɨɦ, ɤɢɫɥɨɦ ɢɥɢ ɳɟɥɨɱɧɨɦ) 
ɜɫɟɝɞɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɨɛɚ ɜɢɞɚ ɢɨɧɨɜ ɢ ɜɨɞɨɪɨɞɧɵɟ, ɢ 
ɝɢɞɪɨɤɫɢɥɶɧɵɟ. ɏɚɪɚɤɬɟɪ ɫɪɟɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦɢ ɢɨɧɚɦɢ, 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɨɬɨɪɵɯ ɛɨɥɶɲɟ. 

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ [ʜ+] = [−ܪܱ] =  √ͳ ∙ ͳͲ−ଵସ = ͳ ∙ ͳͲ−଻ˏˑˎ˟/ˎ , 
ɫɪɟɞɚ ɧɟɣɬɪɚɥɶɧɚɹ. 

ȿɫɥɢ [ܪ+] > ͳͲ−଻ – ɫɪɟɞɚ ɳɟɥɨɱɧɚɹ. 
ȿɫɥɢ [ܪ+] < ͳͲ−଻ - ɫɪɟɞɚ ɤɢɫɥɚɹ. 
ɇɚ ɩɪɚɤɬɢɤɟ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɨɥɶɡɭɸɬɫɹ ɜɨɞɨɪɨɞɧɵɦ (ɪɇ) ɢ 

ɝɢɞɪɨɤɫɢɥɶɧɵɦ (ɪɈɇ) – ɩɨɤɚɡɚɬɟɥɟɦ ɫɪɟɞɵ. ˓ʜ =  −݈𝑔 ܽு+ ≈  − lg[ܪ+] ˓ʜ =  −݈𝑔 ܽைு+ ≈  − lg[ܱܪ+]. 
Ɍɚɤ ɤɚɤ ɩɪɢ 25ºɋ  𝐾𝜔 = ܽு+ ∙ ܽைு− ≈ [−ܪܱ][+ܪ] =  ͳͲ−ଵସˏˑˎ˟/ˎ ɢ 

 lg[ܪ+] + lg[ܱܪ−] =  −ͳͶ, 

ɬɨ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɜɫɟɝɞɚ:  
ɪɇ + ɪɈɇ = 14. 

Ⱦɢɫɫɨɰɢɚɰɢɹ ɜɨɞɵ – ɩɪɨɰɟɫɫ ɷɧɞɨɬɟɪɦɢɱɟɫɤɢɣ, ɩɨɷɬɨɦɭ К𝜔 – 
ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ К𝜔 − ɜɨɡɪɚɫɬɚɟɬ, ɚ ɫ ɩɨɧɢɠɟɧɢɟɦ – ɭɦɟɧɶɲɚɟɬɫɹ. Ɍɚɤ ɤɚɤ ɩɪɢ 0ºɋ К𝜔 = 
0,114∙ ͳͲ−ଵସ, ɩɪɢ 50ºɋ   5,47∙ͳͲ−ଵସ, ɩɨɷɬɨɦɭ ɩɪɢ ɬɚɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɪɇ ɧɟɣɬɪɚɥɶɧɨɣ ɫɪɟɞɵ ɭɠɟ ɧɟ ɛɭɞɟɬ ɪɚɜɧɨ ɫɟɦɢ. 

ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 50ºɋ 

 ˓ʜ =  − lg[ܪ+] = −݈𝑔√𝐾𝜔 =  −݈𝑔√ͷ,Ͷ͹ ∙ ͳͲ−ଵସ = ͸,͸͵. 
 

ɉɊɂɆȿɊ 1:  

Ɉɩɪɟɞɟɥɢɬɟ ɜɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɪɇ ɜ 0,006Ɇ ɪɚɫɬɜɨɪɟ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ 
ɩɪɢ 25ºɋ. 
Ɋɟɲɟɧɢɟ:  ܪଶ𝑆 ସܱ  = +ܪʹ +  𝑆 ସܱ−ଶ 

ɂɡ ɭɪɚɜɧɟɧɢɹ ɜɢɞɧɨ, ɱɬɨ [ܪ+] = ʹ ∙ ʜ˓ ˞˕−˔ˋˍܥ =  − lg[ܪ+] = [˞˕−˔ˋˍܥʹ]− = − lgሺʹ ∙ Ͳ,ͲͲ͸ሻ = ͳ,ͻʹ 

 

ɉɊɂɆȿɊ 2:   

Ɉɩɪɟɞɟɥɢɬɶ ɪɇ 0,012Ɇ ɪɚɫɬɜɨɪɟ ɝɢɞɪɨɤɫɢɞɚ ɛɚɪɢɹ ɩɪɢ 25ºɋ. 
Ɋɟɲɟɧɢɟ:  
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ሻଶܪሺܱܽܤ ሻଶ -  ɫɢɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟܪሺܱܽܤ  = ଶ+ܽܤ + [−ܪܱ] −ܪܱʹ  = ˑ˔ː ˓ʜܥʹ  + ˓ʝʜ = ͳͶ ˓ʜ = ͳͶ − ˓ʝʜ = ͳͶ − lg [ܱܪ−] ˓ʜ = ͳͶ + lg[ʹܥˑ˔ː] =  ͳͶ − lg[ʹ ∙ Ͳ,Ͳͳʹ] =  ͳʹ,͵ͺ 
. 

 

ɉɊɂɆȿɊ 3:  

Ɋɚɫɫɱɢɬɚɣɬɟ ɦɨɥɹɪɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɫɢɥɶɧɨɣ ɤɢɫɥɨɬɵ ɇ2Ⱥ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ 
ɡɧɚɱɟɧɢɟ ɪɈɇ = 12. 
Ɋɟɲɟɧɢɟ:  ɇ2Ⱥ = 2ɇ+ + А− 
  ˓ʜ = ͳͶ − ˓ʝʜ = ͳͶ − ͳʹ = ʹ.  
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, [H+] = 10-2 ɦɨɥɶ/ɥ ɢɡ ɭɪɚɜɧɟɧɢɹ ɜɢɞɧɨ,  ɱɬɨ [H+] = 2Cɤ-ɬɵ; 
ɨɬɤɭɞɚ  ɋɤ-ɬɵ = 5  10-3 ɦɨɥɶ/ɥ. 
 
ɉɊɂɆȿɊ 4: 

Ɉɩɪɟɞɟɥɢɬɟ ɚɤɬɢɜɧɨɫɬɶ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɢ ɡɧɚɱɟɧɢɟ ɪ aɇ+ ɜ ʹ,ͷ ∙ ͳͲ−ଷɆ 
ɪɚɫɬɜɨɪɟ HCl, ɫɨɞɟɪɠɚɳɟɦ ɤɪɨɦɟ ɬɨɝɨ  ʹ,ͷ ∙ ͳͲ−ଷɆ KCl. 
Ɋɟɲɟɧɢɟ: Ɉɩɪɟɞɟɥɢɦ ɢɨɧɧɭɸ ɫɢɥɭ ɪɚɫɬɜɨɪɚ: ߤ =  ଵଶ ሺСʜ+ ∙ ͳଶ + СК+ ∙ ͳଶ + С𝐶௟− ∙ ͳଶሻ =  ͷ ∙ ͳͲ−ଷ, 

 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɷɮɮɢɰɢɟɧɬ ɚɤɬɢɜɧɨɫɬɢ γ = 0,96.  
ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
aɇ+ = γ ɇ+  ɋ ɇ+ = 0,96  2,5  10-3 = 2,38  10-3 ɦɨɥɶ/ɥ, ɨɬɤɭɞɚ ɪ aɇ+

 
= 2,62. 

 

Ɂɚɞɚɧɢɹ ɤ ɪɚɡɞɟɥɭ 6.4 

 

1. ȼɵɱɢɫɥɢɬɶ [ɇ+] ɢ ɪɇ ɪɚɫɬɜɨɪɨɜ, ɟɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ 
Ɉɇ– ɪɚɜɧɵ (ɦɨɥɶ/ɥ): 2,52·10–5; 1,78·10–7; 10–11. 

2. ɋɦɟɲɚɥɢ ɪɚɜɧɵɟ ɨɛɴɟɦɵ ɪɚɫɬɜɨɪɨɜ ɫɢɥɶɧɵɯ ɤɢɫɥɨɬɵ ɢ 
ɳɟɥɨɱɢ ɫ ɪɇ 2 ɢ ɪɇ 12. ȼɵɱɢɫɥɢɬɶ ɪɇ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

3. ɇɚɣɬɢ ɡɧɚɱɟɧɢɹ ɪɇ ɢ [ɇ+] ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ, ɜ ɤɨɬɨɪɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɹ Ɉɇ–-ɢɨɧɨɜ (ɜ ɦɨɥɶ/ɥ) ɫɨɫɬɚɜɥɹɟɬ: 1,2·10–4; 
3,2·10–6;   7,4·10–11. 

4. ȼɨ ɫɤɨɥɶɤɨ ɪɚɡ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɜ ɤɪɨɜɢ (ɪɇ 
7,36) ɛɨɥɶɲɟ, ɱɟɦ ɜ ɫɩɢɧɧɨɦɨɡɝɨɜɨɣ ɠɢɞɤɨɫɬɢ (ɪɇ 7,53)? 

5. Ɋɚɫɫɱɢɬɚɬɶ [ɇ+] ɢ ɪɇ ɤɨɧɟɱɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ 
ɫɦɟɲɢɜɚɧɢɟɦ 0,3 ɥ 0,1 Ɇ ɪɚɫɬɜɨɪɚ ɇCl ɢ 200 ɦɥ 0,2 Ɇ 
ɪɚɫɬɜɨɪɚ NaOH ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɡɛɚɜɥɟɧɢɟɦ ɜɨɞɨɣ ɞɨ 
ɨɛɴɟɦɚ 10 ɥ. 
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6. ȼɵɱɢɫɥɢɬɶ [ɇ+] ɢ ɪɇ 0,005 %-ɝɨ ɪɚɫɬɜɨɪɚ HNO3. ɉɥɨɬɧɨɫɬɶ 
ɪɚɫɬɜɨɪɚ ɢ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦɢ ɟɞɢɧɢɰɟ. 

7. Ʉɚɤ ɢɡɦɟɧɢɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɢ ɝɢɞɪɨɤɫɢɞ-
ɢɨɧɨɜ, ɟɫɥɢ ɪɇ ɪɚɫɬɜɨɪɚ ɩɨɧɢɡɢɬɫɹ ɫ 8 ɞɨ 5; ɭɜɟɥɢɱɢɬɫɹ ɨɬ 3 
ɞɨ 9? 

8. ɇɚɣɬɢ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ OH–-ɢɨɧɨɜ ɜ ɜɨɞɧɵɯ 
ɪɚɫɬɜɨɪɚɯ, ɜ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɇ+ (ɜ ɦɨɥɶ/ɥ) 
ɪɚɜɧɚ: 10–3; 1,4·10–12. 

9. Ɉɩɪɟɞɟɥɢɬɶ [ɇ+] ɢ ɪɇ ɪɚɫɬɜɨɪɚ, ɜ 3 ɥ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬɫɹ 
0,76·10–3 ɦɨɥɟɣ ɝɢɞɪɨɤɫɢɞ-ɢɨɧɨɜ. 

10. ȼɵɱɢɫɥɢɬɶ ɪɇ ɪɚɫɬɜɨɪɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɞɨɛɚɜɥɟɧɢɟɦ 0,8 ɥ 
ɜɨɞɵ ɤ 2,5 ɥ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɫ ɪɇ 2 ɢ ɩɥɨɬɧɨɫɬɶɸ 1,6 ɝ/ɫɦ3. 

11. Ʉɚɤ ɢɡɦɟɧɢɬɫɹ ɪɇ ɪɚɫɬɜɨɪɚ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɤ 300 ɦɥ 0,3 ɇ 
ɪɚɫɬɜɨɪɚ ɋɚ(Ɉɇ)2 200 ɦɥ ɜɨɞɵ? 

12. ȼɵɱɢɫɥɢɬɶ [ɇ+] ɢ ɪɇ ɪɚɫɬɜɨɪɨɜ, ɟɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ 
Ɉɇ– ɪɚɜɧɵ (ɦɨɥɶ/ɥ): 3,5·10–4; 2,8·10–7; 4,8·10–12. 

13. ɇɚɣɬɢ ɪɇ ɪɚɫɬɜɨɪɨɜ ɢ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ [ɇ+] ɜ 
ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ, ɜ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɢɞɪɨɤɫɢɞ-ɢɨɧɨɜ 
(ɜ ɦɨɥɶ/ɥ) ɫɨɫɬɚɜɥɹɟɬ: 3,2·10–3; 6,2·10–7; 8,4·10–12. 

14. ɋɦɟɲɚɥɢ ɪɚɜɧɵɟ ɨɛɴɟɦɵ ɪɚɫɬɜɨɪɨɜ ɫɢɥɶɧɵɯ ɤɢɫɥɨɬɵ ɢ 
ɳɟɥɨɱɢ ɫ ɪɇ 2 ɢ ɪɇ 11. ȼɵɱɢɫɥɢɬɶ ɪɇ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

15. Ɋɚɫɫɱɢɬɚɬɶ ɪɇ ɢ ɪɈɇ ɤɨɧɟɱɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ 
ɫɦɟɲɢɜɚɧɢɟɦ 0,1 ɥ 0,3 Ɇ ɪɚɫɬɜɨɪɚ ɇCl ɢ 300 ɦɥ 0,4 Ɇ 
ɪɚɫɬɜɨɪɚ NaOH ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɡɛɚɜɥɟɧɢɟɦ ɜɨɞɨɣ ɞɨ 
ɨɛɴɟɦɚ 5 ɥ. 

16. ȼɵɱɢɫɥɢɬɶ [ɇ+] ɢ ɪɇ 0,01 %-ɝɨ ɪɚɫɬɜɨɪɚ HNO3. ɉɥɨɬɧɨɫɬɶ 
ɪɚɫɬɜɨɪɚ ɢ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦɢ ɟɞɢɧɢɰɟ. 

17. Ʉɚɤ ɢɡɦɟɧɢɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɇ+ ɢ ɝɢɞɪɨɤɫɢɞ-ɢɨɧɨɜ, ɟɫɥɢ ɪɇ 
ɪɚɫɬɜɨɪɚ ɩɨɧɢɡɢɬɫɹ ɫ 6,8 ɞɨ 5,2; ɭɜɟɥɢɱɢɬɫɹ ɨɬ 3,1 ɞɨ 9,4? 

18. ɇɚɣɬɢ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɝɢɞɪɨɤɫɢɞ-ɢɨɧɨɜ ɜ ɜɨɞɧɵɯ 
ɪɚɫɬɜɨɪɚɯ, ɜ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ (ɜ 
ɦɨɥɶ/ɥ) ɪɚɜɧɚ: 1,4·10–4; 8,4·10–11. 

19. Ɉɩɪɟɞɟɥɢɬɶ [ɇ+] ɢ ɪɇ ɪɚɫɬɜɨɪɚ, ɜ 4 ɥ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬɫɹ 
7,6·10–3 ɦɨɥɟɣ ɝɢɞɪɨɤɫɢɞ-ɢɨɧɨɜ. 

20. ȼɵɱɢɫɥɢɬɶ ɪɇ ɪɚɫɬɜɨɪɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɞɨɛɚɜɥɟɧɢɟɦ 0,3 ɥ 
ɜɨɞɵ ɤ 0,5 ɥ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɫ ɪɇ 3. 

21. Ʉɚɤ ɢɡɦɟɧɢɬɫɹ ɪɇ ɪɚɫɬɜɨɪɚ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɤ 200 ɦɥ 0,04 ɇ 
ɪɚɫɬɜɨɪɚ ȼɚ(Ɉɇ)2 200 ɦɥ ɜɨɞɵ? 
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22. ȼɵɱɢɫɥɢɬɶ [ɇ+] ɢ ɪɇ ɪɚɫɬɜɨɪɨɜ, ɟɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ 
Ɉɇ– ɪɚɜɧɵ (ɦɨɥɶ/ɥ): 3,5·10–2; 6,7·10–6; 6,6·10–11. 

23. ɋɦɟɲɚɥɢ ɪɚɜɧɵɟ ɨɛɴɟɦɵ ɪɚɫɬɜɨɪɨɜ ɫɢɥɶɧɵɯ ɤɢɫɥɨɬɵ ɢ 
ɳɟɥɨɱɢ ɫ ɪɇ 1 ɢ ɪɇ 10. ȼɵɱɢɫɥɢɬɶ [ɇ+] ɢ ɪɇ ɩɨɥɭɱɟɧɧɨɝɨ 
ɪɚɫɬɜɨɪɚ. 

24. ɇɚɣɬɢ ɪɇ ɪɚɫɬɜɨɪɨɜ ɢ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ [ɇ+] ɜ 
ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ, ɜ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɢɞɪɨɤɫɢɞ-ɢɨɧɨɜ 
(ɜ ɦɨɥɶ/ɥ) ɫɨɫɬɚɜɥɹɟɬ: 2·10–2; 3,8·10–7; 2,9·10–13. 

25. Ɋɚɫɫɱɢɬɚɬɶ [ɇ+] ɢ ɪɇ ɤɨɧɟɱɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ 
ɫɦɟɲɢɜɚɧɢɟɦ 0,4 ɥ 0,1 Ɇ ɪɚɫɬɜɨɪɚ ɇ2SO4 ɢ 100 ɦɥ 0,4 Ɇ 
ɪɚɫɬɜɨɪɚ NaOH ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɡɛɚɜɥɟɧɢɟɦ ɜɨɞɨɣ ɞɨ 
ɨɛɴɟɦɚ 1 ɥ. 

26. ȼɵɱɢɫɥɢɬɶ [ɇ+] ɢ ɪɇ 0,05 %-ɝɨ ɪɚɫɬɜɨɪɚ ɇ2SO4. ɉɥɨɬɧɨɫɬɶ 
ɪɚɫɬɜɨɪɚ ɢ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦɢ ɟɞɢɧɢɰɟ. 

27. Ʉɚɤ ɢɡɦɟɧɢɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɢ ɝɢɞɪɨɤɫɢɞ-
ɢɨɧɨɜ, ɟɫɥɢ ɪɇ ɪɚɫɬɜɨɪɚ ɩɨɧɢɡɢɬɫɹ ɫ 9 ɞɨ 4; ɭɜɟɥɢɱɢɬɫɹ ɨɬ 2 
ɞɨ 8? 

28. ɇɚɣɬɢ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɝɢɞɪɨɤɫɢɞ-ɢɨɧɨɜ ɜ ɜɨɞɧɵɯ 
ɪɚɫɬɜɨɪɚɯ, ɜ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ (ɜ 
ɦɨɥɶ/ɥ) ɪɚɜɧɚ: 3,4·10–4; 5,4·10–10. 

29. Ɉɩɪɟɞɟɥɢɬɶ [ɇ+] ɢ ɪɇ ɪɚɫɬɜɨɪɚ, ɜ 1,3 ɥ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬɫɹ 
5,6·10–3 ɦɨɥɟɣ ɝɢɞɪɨɤɫɢɞ-ɢɨɧɨɜ. 

30. ȼɵɱɢɫɥɢɬɶ ɪɇ ɪɚɫɬɜɨɪɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɞɨɛɚɜɥɟɧɢɟɦ 0,5 ɥ 
ɜɨɞɵ ɤ 1,5 ɥ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɫ ɪɇ 2. 

31. Ʉɚɤ ɢɡɦɟɧɢɬɫɹ ɪɇ ɪɚɫɬɜɨɪɚ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɤ 300 ɦɥ 0,3 ɇ 
ɪɚɫɬɜɨɪɚ ɄɈɇ 200 ɦɥ ɜɨɞɵ? 

32. ȼɵɱɢɫɥɢɬɶ ɪɇ ɪɚɫɬɜɨɪɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɟɦ 54,3 ɦɥ 
98%-ɝɨ ɪɚɫɬɜɨɪɚ H2SO4 ( = 1,84 ɝ/ɫɦ3) ɜ 5 ɥ ɜɨɞɵ. 
Ⱦɢɫɫɨɰɢɚɰɢɸ ɤɢɫɥɨɬɵ ɜ ɪɚɫɬɜɨɪɟ ɫɱɢɬɚɬɶ ɩɨɥɧɨɣ, ɚ 
ɩɥɨɬɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɪɚɜɧɨɣ 1 ɝ/ɫɦ3. 

33. Ʉɚɤ ɢɡɦɟɧɢɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ, ɟɫɥɢ ɪɇ 
ɪɚɫɬɜɨɪɚ ɩɨɧɢɡɢɬɫɹ ɫ 9 ɞɨ 6; ɭɜɟɥɢɱɢɬɫɹ ɨɬ 4 ɞɨ 8? 

34. ȼɵɱɢɫɥɢɬɶ ɦɨɥɹɪɧɨɫɬɶ ɢ ɧɨɪɦɚɥɶɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɪɇ 2,2. 

35. Ɋɚɫɫɱɢɬɚɬɶ ɪɇ ɤɨɧɟɱɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ 
ɫɦɟɲɢɜɚɧɢɟɦ 200 ɦɥ 0,1Ɇ ɪɚɫɬɜɨɪɚ ɇCl ɢ 100 ɦɥ 0,2Ɇ 
ɪɚɫɬɜɨɪɚ NaOH ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɡɛɚɜɥɟɧɢɟɦ ɜɨɞɨɣ ɞɨ 
ɨɛɴɟɦɚ 10 ɥ. 
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36. ȼɵɱɢɫɥɢɬɶ [ɇ+] ɢ ɪɇ ɪɚɫɬɜɨɪɨɜ, ɟɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ 
Ɉɇ– ɪɚɜɧɵ (ɦɨɥɶ/ɥ): 2,1·10–3; 1,2·10–7; 1,8·10–11. 

37. ɋɦɟɲɚɥɢ ɪɚɜɧɵɟ ɨɛɴɟɦɵ ɪɚɫɬɜɨɪɨɜ ɫɢɥɶɧɵɯ ɤɢɫɥɨɬɵ ɢ 
ɳɟɥɨɱɢ ɫ ɪɇ 4 ɢ ɪɇ 10. ȼɵɱɢɫɥɢɬɶ [ɇ+], ɪɇ ɢ ɪɈɇ 
ɩɨɥɭɱɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

38. Ɋɚɫɫɱɢɬɚɬɶ [ɇ+] ɢ ɪɇ ɤɨɧɟɱɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ 
ɫɦɟɲɢɜɚɧɢɟɦ 0,3 ɥ 0,1 ɇ ɪɚɫɬɜɨɪɚ H2SO4 ɢ 200  ɦɥ 0,2 ɇ 
ɪɚɫɬɜɨɪɚ ɋɚ(Ɉɇ)2 ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɡɛɚɜɥɟɧɢɟɦ ɜɨɞɨɣ ɞɨ 
ɨɛɴɟɦɚ 10 ɥ. 

39. ȼɵɱɢɫɥɢɬɶ [ɇ+] ɢ ɪɇ 0,005 %-ɝɨ ɪɚɫɬɜɨɪɚ HNO3. ɉɥɨɬɧɨɫɬɶ 
ɪɚɫɬɜɨɪɚ ɢ ɫɬɟɩɟɧɶ ɞɢɫɫɨɰɢɚɰɢɢ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦɢ ɟɞɢɧɢɰɟ. 

40. Ʉɚɤ ɢɡɦɟɧɢɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɢ ɝɢɞɪɨɤɫɢɞ-
ɢɨɧɨɜ, ɟɫɥɢ ɪɇ ɪɚɫɬɜɨɪɚ ɩɨɧɢɡɢɬɫɹ ɫ 8 ɞɨ 5; ɭɜɟɥɢɱɢɬɫɹ ɨɬ 3 
ɞɨ 9? 

41. ȼɵɱɢɫɥɢɬɶ ɪɇ ɪɚɫɬɜɨɪɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɞɨɛɚɜɥɟɧɢɟɦ 0,1 ɥ 
ɜɨɞɵ ɤ 0,5 ɥ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɫ ɪɇ 3. 

42. Ʉɚɤ ɢɡɦɟɧɢɬɫɹ ɪɇ ɪɚɫɬɜɨɪɚ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɤ 400 ɦɥ 0,4 ɇ 
ɪɚɫɬɜɨɪɚ ɋɚ(Ɉɇ)2 400 ɦɥ ɜɨɞɵ? 

 

6.5. ɉɪɨɢɡɜɟɞɟɧɢɟ ɪɚɫɬɜɨɪɢɦɨɫɬɢ 
 

ɉɨɧɹɬɢɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɫɜɹɡɚɧɨ ɫ ɩɪɨɰɟɫ-
ɫɚɦɢ ɪɚɫɬɜɨɪɟɧɢɹ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɯ ɜɟɳɟɫɬɜ, ɪɚɫɬɜɨɪɢɦɨɫɬɶ, ɚ 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɨɬɨɪɵɯ ɜ ɪɚɫɬɜɨɪɟ ɱɪɟɡɜɵɱɚɣɧɨ 
ɦɚɥɚ, ɦɟɧɟɟ 10–2 ɦɨɥɶ/ɥ. ɉɨɞɨɛɧɵɟ ɪɚɫɬɜɨɪɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚɫɵ-
ɳɟɧɧɵɟ, ɬɨ ɟɫɬɶ ɩɪɨɰɟɫɫ  

ɪɚɫɬɜɨɪɟɧɢɟ ↔ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ 

ɹɜɥɹɟɬɫɹ ɪɚɜɧɨɜɟɫɧɵɦ ɢ ɨɛɪɚɬɢɦɵɦ.  
 

ɉɊɂɆȿɊ 1: Ⱦɨɛɚɜɥɟɧɢɟ ɢɡɛɵɬɤɚ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɫɭɥɶɮɚɬɚ ɫɬɪɨɧɰɢɹ ɜ 
ɪɚɫɬɜɨɪ ɧɟ ɭɜɟɥɢɱɢɬ ɤɨɥɢɱɟɫɬɜɨ ɢɨɧɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɡɦɟɧɟɧɢɟ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ (ɨɯɥɚɠɞɟɧɢɟ), ɧɚɨɛɨɪɨɬ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɫɦɟɳɟɧɢɸ ɪɚɜɧɨɜɟɫɢɹ ɜɥɟɜɨ, ɬɨ ɟɫɬɶ ɤ ɨɫɚɠɞɟɧɢɸ ɤɪɢɫɬɚɥɥɨɜ ɫɭɥɶɮɚɬɚ 
ɫɬɪɨɧɰɢɹ.   

SrSɈ4 (Ɍ) ļ Sr2+
(Ɋ) + SɈ4

2–
(Ɋ). 

ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɦɚɥɨɪɚɫɬɜɨɪɢɦɨɟ ɜɟɳɟɫɬɜɨ ɦɨɠɟɬ ɩɟɪɟɣɬɢ 
ɜ ɪɚɫɬɜɨɪ ɬɨɥɶɤɨ ɜ ɜɢɞɟ ɢɨɧɨɜ ɢ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɜ ɪɚɫɬɜɨɪɟ ɜ ɜɢɞɟ 
ɦɨɥɟɤɭɥ. Ʉɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ ɞɥɹ ɬɚɤɨɝɨ ɩɪɨɰɟɫɫɚ ɛɭɞɟɬ 
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ɨɩɪɟɞɟɥɹɬɶɫɹ ɬɨɥɶɤɨ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɪɚɫɬɜɨɪɟɧɧɨɣ ɮɚɡɵ ɢ ɧɟ 
ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɜɟɪɞɨɝɨ ɜɟɳɟɫɬɜɚ.            

                             КɊ = [Sr2+][SO4
2–] = ɫɨnst = ɉɊ.  

Ʉɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɪɚɫɬɜɨɪɟɧɢɟ 
ɦɚɥɨɪɚɫɬɜɨɪɢɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ 
ɪɚɫɬɜɨɪɢɦɨɫɬɢ. ȼɟɥɢɱɢɧɚ ɩɪɨɢɡɜɟɞɟɧɢɹ ɪɚɫɬɜɨɪɢɦɨɫɬɢ - ɷɬɨ 
ɩɨɫɬɨɹɧɧɚɹ ɜɟɥɢɱɢɧɚ ɞɥɹ ɞɚɧɧɨɝɨ ɦɚɥɨɪɚɫɬɜɨɪɢɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɜ ɟɝɨ ɧɚɫɵɳɟɧɧɨɦ ɪɚɫɬɜɨɪɟ ɩɪɢ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
(Пɪɢɥɨɠɟɧɢɟ 5).  

ɉɨɫɤɨɥɶɤɭ ɜ ɪɚɫɬɜɨɪɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɬɨɥɶɤɨ ɢɨɧɵ, ɬɨ ɪɚɫɬɜɨ-
ɪɵ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɧɚɡɵɜɚɸɬ ɫɢɥɶɧɵɦɢ ɷɥɟɤɬɪɨɥɢɬɚɦɢ, ɚ 
ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɜɟɥɢɱɢɧɟ ɚɤɬɢɜɧɨɫɬɢ ɢɨɧɨɜ (ɚ). 
 

ɉɊɂɆȿɊ 2:                       ɉɊ = a Sr2+
  a SO4

2–. 

ɗɬɢɦ ɩɪɚɜɢɥɨɦ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ ɥɢɲɶ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ 
ɢɨɧɧɚɹ ɫɢɥɚ ɜ ɪɚɫɬɜɨɪɟ ɦɟɧɟɟ, ɱɟɦ 0,001, ɢ ɥɢɲɶ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜ 
ɪɚɫɬɜɨɪɟ ɞɪɭɝɢɯ ɩɨɫɬɨɪɨɧɧɢɯ ɢɨɧɨɜ. 

Ɂɧɚɹ ɜɟɥɢɱɢɧɭ ɉɊ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɬɜɨɪɢɦɨɫɬɶ S (ɜ 
ɦɨɥɶ/ɥ) ɞɚɧɧɨɣ ɦɚɥɨɪɚɫɬɜɨɪɢɦɨɣ ɫɨɥɢ ɜ ɪɚɫɬɜɨɪɟ.  

Ɋɚɫɬɜɨɪɢɦɨɫɬɶɸ ɧɚɡɵɜɚɸɬ ɩɪɟɞɟɥɶɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ 
ɜɟɳɟɫɬɜɚ ɜ ɫɨɫɬɚɜɟ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ 
ɪɚɫɬɜɨɪɢɬɶɫɹ ɩɪɢ ɞɚɧɧɵɯ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

(ɨɛɵɱɧɨ ɜ ɫɩɪɚɜɨɱɧɵɯ ɩɨɫɨɛɢɹɯ ɜ ɝ/100 ɝ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɜ ɡɚɞɚɱɚɯ 
ɦɨɥɶ/ɥ). 
 Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢɨɧɨɜ, ɧɚ ɤɨɬɨɪɵɟ 
ɪɚɫɩɚɞɚɟɬɫɹ ɜɟɳɟɫɬɜɨ ɩɪɢ ɞɢɫɫɨɰɢɚɰɢɢ. 

 m
n

n
m AMe ļmMen+ + nAm–, aMen+ = [Men+] = mS; aAm– = [Am–] = nS. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɭ ɉɊ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɤɚɤ  
                                           ɉɊ = (m S)n  (n S)m. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
1)  ɞɥɹ ɞɜɭɯɢɨɧɧɨɝɨ ɜɟɳɟɫɬɜɚ:  AlPO4,  ɉɊ = S  S = S2. 
2)  ɞɥɹ ɬɪɟɯɢɨɧɧɨɝɨ ɜɟɳɟɫɬɜɚ:  ɋɚF2,  ɉɊ = S  (2S)2 = 4S3. 

3)  ɞɥɹ ɱɟɬɵɪɟɯɢɨɧɧɨɝɨ ɜɟɳɟɫɬɜɚ:  Ag3PO4,  ɉɊ = (3S)3  S = 27S4. 
4) ɞɥɹ ɩɹɬɢɢɨɧɧɨɝɨ ɜɟɳɟɫɬɜɚ:  ɋɚ3(ɊɈ4)2, ɉɊ = (3S)3 (2S)2 = 
108S5. 
ɇɚɨɛɨɪɨɬ, ɡɧɚɹ ɜɟɥɢɱɢɧɭ ɪɚɫɬɜɨɪɢɦɨɫɬɢ, ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɉɊ. 

Ⱦɨɛɚɜɤɚ ɜ ɪɚɫɬɜɨɪɵ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɞɪɭɝɢɯ ɜɢɞɨɜ 
ɢɨɧɨɜ ɜɥɢɹɟɬ ɧɚ ɢɨɧɧɭɸ ɫɢɥɭ ɪɚɫɬɜɨɪɚ, ɩɨɷɬɨɦɭ ɪɚɫɬɜɨɪɢɦɨɫɬɶ 
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ɬɚɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɢɡɦɟɧɢɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɢɡɦɟɧɢɬɫɹ ɢɯ ɚɤɬɢɜɧɨɫɬɶ 
(ɤɨɧɰɟɧɬɪɚɰɢɹ). ɋɭɳɟɫɬɜɭɸɬ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɟɬɫɹ 
ɜɵɩɚɞɟɧɢɟ ɨɫɚɞɤɨɜ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɢɡ ɪɚɫɬɜɨɪɨɜ: 
1) ɟɫɥɢ ɉɊ > [Men+]m  [Am–]n – ɨɫɚɞɤɚ ɧɟ ɨɛɪɚɡɭɟɬɫɹ, 
2) ɟɫɥɢ ɉɊ < [Men+]m  [Am–]n – ɨɫɚɞɨɤ ɜɵɩɚɞɟɬ, 
3) ɟɫɥɢ ɉɊ = [Men+]m  [Am–]n – ɪɚɫɬɜɨɪ ɧɚɫɵɳɟɧɧɵɣ. 
 

ȼ ɧɚɫɵɳɟɧɧɨɦ ɪɚɫɬɜɨɪɟ ɦɚɥɨɪɚɫɬɜɨɪɢɦɨɣ ɫɨɥɢ, ɧɚɩɪɢɦɟɪ, 
SrSO4, ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɫ ɬɜёɪɞɨɣ ɫɨɥɶɸ, 
ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɬɟɤɚɸɬ ɞɜɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɧɚɩɪɚɜɥɟɧɧɵɯ 
ɩɪɨɰɟɫɫɚ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɩɨɥɹɪɧɵɯ ɦɨɥɟɤɭɥ ɜɨɞɵ ɫ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɨɥɢ ɩɨɫɬɨɹɧɧɨ ɨɬɪɵɜɚɸɬɫɹ  ɝɢɞɪɚɬɢɪɨɜɚɧɧɵɟ  ɢɨɧɵ 𝑆𝑟+ଶ ˋ 𝑆 ସܱ−ଶ. 
ɗɬɢ ɝɢɞɪɚɬɢɪɨɜɚɧɧɵɟ ɢɨɧɵ ɫɬɚɥɤɢɜɚɹɫɶ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɨɥɢ, 
ɨɫɜɨɛɨɠɞɚɸɬɫɹ ɨɬ ɝɢɞɪɚɬɧɵɯ ɨɛɨɥɨɱɟɤ ɢ ɡɚɧɢɦɚɸɬ ɫɜɨɢ ɦɟɫɬɚ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɥɢ. 
 

ɉɊɂɆȿɊ 3: Ɉɩɪɟɞɟɥɢɬɶ, ɜɵɩɚɞɟɬ ɥɢ ɨɫɚɞɨɤ ɢɨɞɢɞɚ ɫɜɢɧɰɚ(II) ɩɪɢ 25ºC 
ɩɨɫɥɟ ɫɥɢɜɚɧɢɹ 100ɦɥ 0,005Ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɫɜɢɧɰɚ(II) ɢ 200 ɦɥ 0,01Ɇ 
ɪɚɫɬɜɨɪɚ ɢɨɞɢɞɚ ɤɚɥɢɹ. 
Ɋɟɲɟɧɢɟ:  
Ɉɛɨɡɧɚɱɢɦ V1C1 – ɨɛɴёɦ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ܾܲሺܱܰଷሻଶ ɢ V2C2 – KI. Ɍɚɤ ɤɚɤ 
ɨɛɳɢɣ ɨɛɴɟɦ ɫɦɟɫɢ (V1+V2) = 300 ɦɥ, ɬɨ ɤɨɧɰɟɧɬɪɚɰɢɹ  ɢɨɧɨɜ Pb+2 ɪɚɜɧɚ:  С௉௕+మ = ଵ𝑉ଵ𝑉ଵܥ  + 𝑉ଶ ூܥ ; = ଶ𝑉ଶ𝑉ଵܥ  + 𝑉ଶ ܾܲሺܱܰଷሻଷ + ʹ𝐾ܫ <=> ଶܫܾܲ ՝ +ʹ𝐾ܱܰଷ ܾܲ+ଶ + ܫʹ <=> ଶܫܾܲ ՝ ʞ˓௉௕ூమ = ͺ,͹ ∙ ͳͲ−ଽ  

ɉɪɨɢɡɜɟɞɟɧɢɟ ɢɨɧɨɜ  ሺܥ௉௕మ+ሻሺܥூ−ሻଶ = ଵ𝑉ଵሺ𝑉ଵܥ  + 𝑉ଶሻ ( ଶ𝑉ଶ𝑉ଵܥ + 𝑉ଶ)ଶ = ଵ𝑉ଵܥ  ∙ ଶଶ𝑉ଶଶሺ𝑉ଵܥ + 𝑉ଶሻଷ=  Ͳ,ͲͲͷ ∙ Ͳ,ͳ ∙ Ͳ,Ͳͳଶ ∙ Ͳ,ʹଶሺͲ,ͳ + Ͳ,ʹሻଷ = ͹,Ͷ ∙ ͳͲ−଼ 

Ɍɚɤ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɢɨɧɨɜ [ܾܲ+ଶ][ܫ−]ଶ > ʞ˓, ɬɨ ɨɫɚɞɨɤ ɨɛɪɚɡɭɟɬɫɹ. 
 

ɉɊɂɆȿɊ 4:  

Ʉɚɤɚɹ ɫɨɥɶ ɛɨɥɟɟ ɪɚɫɬɜɨɪɢɦɚ ɜ ɜɨɞɟ AgCl  ɢɥɢ Ag2CrO4 ɢ ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ, 
ɟɫɥɢ ʞ˓𝐴𝑔𝐶௟ = ͳ,ͳ ∙ ͳͲ−ଵ଴, ʞ˓𝐴𝑔మ𝐶𝑟ைర = ͳ,͸ ∙ ͳͲ−ଵଶ 

Ɋɟɲɟɧɢɟ: Ɋɚɜɧɨɜɟɫɢɟ ɜ ɧɚɫɵɳɟɧɧɵɯ ɪɚɫɬɜɨɪɚɯ AgCl  ɢ Ag2CrO4 

ɜɵɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɯɟɦɚɦɢ: 
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݈ܥ𝑔ܣ <=> +𝑔ܣ + 𝑟ܥ𝑔ଶܣ −݈ܥ ସܱ <=> +𝑔ܣʹ + 𝑟ܥ ସܱ−ଶ 
ɇɚɣɞёɦ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɤɚɠɞɨɣ ɫɨɥɢ ɨɛɨɡɧɚɱɢɜ S – ɪɚɫɬɜɨɪɢɦɨɫɬɶ AgCl , ɚ 𝑆′ − ɪɚɫɬɜɨɪɢɦɨɫɬɶ Ag2CrO4 ʞ˓𝐴𝑔𝐶௟ = [−݈ܥ][+𝑔ܣ] = 𝑆ଶ 𝑆 = √ʞ˓𝐴𝑔𝐶௟ = √ͳ,ͳ ∙ ͳͲ−ଵ଴ = ͳ,Ͳͳ ∙ ͳͲ−ହˏˑˎ˟/ˎ ʞ˓𝐴𝑔మ𝐶𝑟ைర = 𝑟ܥ]ଶ[+𝑔ܣ] ସܱ−ଶ] = Ͷ𝑆′ 𝑆′ = √ʞ˓𝐴𝑔మ𝐶𝑟ைర = √ͳ,͸ ∙ ͳͲ−ଵଶͶ = ͹,͵͹ ∙ ͳͲ−ହˏˑˎ˟/ˎ 𝑆′𝑆 = ͹,͵͹ ∙ ͳͲ−ହͳ,Ͳͳ ∙ ͳͲ−ହ = ͹,͵ 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɯɪɨɦɚɬ ɫɟɪɟɛɪɚ ɛɨɥɟɟ ɪɚɫɬɜɨɪɢɦ, ɱɟɦ ɯɥɨɪɢɞ. Ⱦɥɹ 
ɜɵɱɢɫɥɟɧɢɹ ɜɟɫɨɜɨɝɨ ɨɬɧɨɲɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɤɨɧɰɟɧɬɪɚɰɢɸ ɫɨɥɢ ɜ ɝ/ɥ ɢɯ S 
ɢ  S’, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ  ʛሺ𝐴𝑔𝐶௟ሻ = ͳͶ͵,Ͷ ˆ/ˏˑˎ˟  ʛሺ𝐴𝑔మ𝐶𝑟ைరሻ = ͵͵ͳ,ͺ ˆ/ˏˑˎ˟   𝑆 = ͳ,Ͳͷ ∙ ͳͲ−ହ × ͳͶ͵,Ͷ = ͳ,ͷͳ ∙ ͳͲ−ଷ ˆ/ˎ 𝑆′ = ͹,͵͸ ∙ ͳͲ−ହ × ͵͵ͳ,ͺ = ʹ,ͶͶ ∙ ͳͲ−ଶ ˆ/ˎ 𝑆′𝑆 = ʹ,ͶͶ ∙ ͳͲ−ଶͳ,ͷͳ ∙ ͳͲ−ଷ = ͳ͸ 

 

ɉɊɂɆȿɊ 5:  

ȼɵɱɢɫɥɢɬɶ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ܽܥ𝑆 ସܱ. ȼɨ ɫɤɨɥɶɤɨ ɪɚɡ ɭɜɟɥɢɱɢɬɫɹ 
ɪɚɫɬɜɨɪɢɦɨɫɬɶ ܽܥ𝑆 ସܱ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɤ 1ɥ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ 0,01 
ɦɨɥɹ 𝐾ଶ𝑆 ସܱ? 
I. Ȼɟɡ ɭɱёɬɚ ɢɨɧɧɨɣ ɫɢɥɵ ɪɚɫɬɜɨɪɚ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɜ ɜɨɞɟ  ܽܥ𝑆 ସܱ = ଶ+ܽܥ + 𝑆 ସܱ−ଶ 𝑆               𝑆                𝑆 ʞ˓𝐶௔𝑆ைర = ʹ,Ͷ ∙ ͳͲ−ହ ʞ˓ = 𝑆][ଶ+ܽܥ] ସܱ−ଶ] = 𝑆ଶ 𝑆 = √ʹ,Ͷ ∙ ͳͲ−ହ = Ͷ,ͺͻ ∙ ͳͲ−ଷ ˏˑˎ˟/ˎ 

Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ܽܥ𝑆 ସܱ ˅ 𝐾ଶ𝑆 ସܱ ɨɛɨɡɧɚɱɢɦ S1,  𝐾ଶ𝑆 ସܱ = ʹ𝐾+ + 𝑆 ସܱ−ଶ Ͳ,Ͳͳ     ՜      Ͳ,Ͳͳ ˏˑˎ˟/ˎ 

 ʞ˓ = 𝑆′ሺ𝑆 + Ͳ,Ͳͳሻ = 𝑆′ሺͶ,ͺͻ ∙ ͳͲ−ଷ + Ͳ,Ͳͳሻ 

Ɍ.ɤ. 𝑆𝑆ைర−మ = ଵ଴−మˏˑˎ˟ˎ ˅ ˓а˔˕˅ˑ˓ˈ 𝐾ଶ𝑆 ସܱ  ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ, ɱɟɦ 𝑆𝑆ைర−మ ɜ 
ɜɨɞɟ, ɬɨ  𝑆𝑆ைర−మ = Ͷ,ͺͻ ∙ ͳͲ−ଷɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. ʞ˓ = 𝑆′ ∙ Ͳ,Ͳͳ; 
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𝑆′ = ʹ,Ͷ ∙ ͳͲ−ହͲ,Ͳͳ = ʹ,Ͷ ∙ ͳͲ−ଷ ˏˑˎ˟ˎ  𝑆𝑆′ = Ͷ,ͺͻ ∙ ͳͲ−ଷʹ,Ͷ ∙ ͳͲ−ଷ = ʹ,Ͳ͵ ˓аˊ 

Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ܽܥ𝑆 ସܱ ɜ 0,01Ɇ 𝐾ଶ𝑆 ସܱ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɜɨɞɟ. 
II. ɋ ɭɱёɬɨɦ ɢɨɧɧɨɣ ɫɢɥɵ. 
Ɉɩɪɟɞɟɥɢɦ ɢɨɧɧɭɸ ɫɢɥɭ ɪɚɫɬɜɨɪɚ 𝐾ଶ𝑆 ସܱ ߤ = ͵С = Ͳ,Ͳ͵ 

γSO4
2-

Ca
2+ = 0,55 ʞ˓ = 𝑆′ ∙ Ͳ,ͷͷ ∙ ሺ𝑆 + Ͳ,Ͳͳሻ ∙ Ͳ,ͷͷ 𝑆′ = ʹ,Ͷ ∙ ͳͲ−ହሺͲ,ͷͷሻଶ ∙ Ͳ,Ͳͳ = ͺ ∙ ͳͲ−ଷ ˏˑˎ˟/ˎ 𝑆𝑆′ = Ͷ,ͺͻ ∙ ͳͲ−ଷͺ ∙ ͳͲ−ଷ = Ͳ,͸ ˓аˊ 

ȿɫɥɢ ɭɱɢɬɵɜɚɬɶ ɭɜɟɥɢɱɟɧɢɟ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɨɧɨɜ ɜ ɪɚɫɬɜɨɪɟ ɡɚ ɫɱёɬ 
ɜɜɟɞɟɧɢɹ ɫɨɥɢ 𝐾ଶ𝑆 ସܱ ɢ ɭɜɟɥɢɱɟɧɢɹ ɡɚ ɫɱёɬ ɷɬɨɝɨ ɢɨɧɧɨɣ ɫɢɥɵ ɪɚɫɬɜɨɪɚ, ɬɨ 
ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɫɨɥɢ ɧɟɫɤɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
 

Ɂɚɞɚɧɢɹ ɤ ɪɚɡɞɟɥɭ 6.5 

ȼɵɱɢɫɥɢɬɶ ɪɚɫɬɜɨɪɢɦɨɫɬɶ (ɦɨɥɶ/ɥ): 
1.  ɂɨɞɢɞɚ ɦɟɞɢ(I) ɮɬɨɪɢɞɚ ɤɚɥɶɰɢɹ 
2.  Ɉɪɬɨɮɨɫɮɚɬɚ ɠɟɥɟɡɚ(III)  ɫɭɥɶɮɢɞɚ ɜɢɫɦɭɬɚ 
3.  ɋɭɥɶɮɢɞɚ ɪɬɭɬɢ  ɢɨɞɢɞɚ ɜɢɫɦɭɬɚ 
4.  Ȼɪɨɦɢɞɚ ɫɟɪɟɛɪɚ  ɫɭɥɶɮɢɞɚ ɫɟɪɟɛɪɚ 
5.  Ⱥɰɟɬɚɬɚ ɫɟɪɟɛɪɚ  ɨɪɬɨɮɨɫɮɚɬɚ ɰɢɧɤɚ 
6.  ɏɥɨɪɢɞɚ ɫɟɪɟɛɪɚ  ɨɪɬɨɚɪɫɟɧɚɬɚ ɰɢɧɤɚ 
7.  ɏɥɨɪɢɬɚ ɫɟɪɟɛɪɚ  ɨɪɬɨɮɨɫɮɚɬɚ ɫɬɪɨɧɰɢɹ 
8.  ɏɥɨɪɚɬɚ ɫɟɪɟɛɪɚ  ɫɭɥɶɮɢɞɚ ɫɭɪɶɦɵ 
9.  ɇɢɬɪɚɬɚ ɫɟɪɟɛɪɚ  ɨɪɬɨɮɨɫɮɚɬɚ ɫɜɢɧɰɚ(II) 
10.  Ɉɤɫɚɥɚɬɚ ɛɚɪɢɹ  ɯɥɨɪɢɞɚ ɫɜɢɧɰɚ(II) 
11.  ɋɭɥɶɮɢɬɚ ɛɚɪɢɹ  ɪɨɞɚɧɢɞɚ ɫɜɢɧɰɚ(II) 
12.  ɋɭɥɶɮɚɬɚ ɛɚɪɢɹ  ɨɪɬɨɚɪɫɟɧɚɬɚ ɫɜɢɧɰɚ(II) 
13.  Ʉɚɪɛɨɧɚɬɚ ɛɚɪɢɹ  ɛɪɨɦɢɞɚ ɫɜɢɧɰɚ(II) 
14.  Ʉɚɪɛɨɧɚɬɚ ɛɟɪɢɥɥɢɹ  ɨɪɬɨɮɨɫɮɚɬɚ ɦɚɝɧɢɹ 
15.  Ɉɪɬɨɮɨɫɮɚɬɚ ɜɢɫɦɭɬɚ  ɨɪɬɨɚɪɫɟɧɚɬɚ ɦɚɝɧɢɹ 
16.  Ʉɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ  ɨɪɬɨɚɪɫɟɧɚɬɚ ɤɨɛɚɥɶɬɚ 
17.  ɏɪɨɦɚɬɚ ɤɚɥɶɰɢɹ  ɨɪɬɨɮɨɫɮɚɬɚ ɤɚɥɶɰɢɹ 
18.  ɋɭɥɶɮɢɬɚ ɤɚɥɶɰɢɹ  ɨɪɬɨɚɪɫɟɧɚɬɚ ɤɚɥɶɰɢɹ 
19.  ɋɭɥɶɮɚɬɚ ɤɚɥɶɰɢɹ  ɨɪɬɨɮɨɫɮɚɬɚ ɛɚɪɢɹ 
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20.  Ɉɤɫɚɥɚɬɚ ɤɚɞɦɢɹ  ɧɢɬɪɚɬɚ ɛɚɪɢɹ 
21.  Ʉɚɪɛɨɧɚɬɚ ɤɨɛɚɥɶɬɚ  ɮɬɨɪɢɞɚ ɛɚɪɢɹ 
22.  Ʉɚɪɛɨɧɚɬɚ ɦɚɪɝɚɧɰɚ  ɨɪɬɨɚɪɫɟɧɚɬɚ ɛɚɪɢɹ 
23.  ɋɭɥɶɮɢɞɚ ɨɥɨɜɚ(II)  ɫɭɥɶɮɚɬɚ ɫɟɪɟɛɪɚ 
24.  Ɉɪɬɨɮɨɫɮɚɬɚ ɚɥɸɦɢɧɢɹ  ɫɭɥɶɮɢɬɚ ɫɟɪɟɛɪɚ 
25.  ɋɭɥɶɮɢɞɚ ɫɟɪɟɛɪɚ  ɨɪɬɨɮɨɫɮɚɬɚ ɫɟɪɟɛɪɚ 
26.  Ɋɨɞɚɧɢɞɚ ɫɟɪɟɛɪɚ  ɯɪɨɦɚɬɚ ɫɟɪɟɛɪɚ 
27.  ɏɪɨɦɚɬɚ ɛɚɪɢɹ  ɞɢɯɪɨɦɚɬɚ ɫɟɪɟɛɪɚ 
28.  Ʉɚɪɛɨɧɚɬɚ ɛɚɪɢɹ  ɨɤɫɚɥɚɬɚ ɫɟɪɟɛɪɚ 
29.  ɋɭɥɶɮɢɞɚ ɠɟɥɟɡɚ (II)  ɤɚɪɛɨɧɚɬɚ ɫɟɪɟɛɪɚ 
30.  Ƀɨɞɚɬɚ ɫɟɪɟɛɪɚ  ɨɪɬɨɚɪɫɟɧɚɬɚ ɫɟɪɟɛɪɚ 
31.  ɋɭɥɶɮɢɞɚ ɤɨɛɚɥɶɬɚ  ɛɪɨɦɚɬɚ ɛɚɪɢɹ 
32.  ɋɭɥɶɮɢɞɚ ɤɚɞɦɢɹ  ɣɨɞɚɬɚ ɛɚɪɢɹ 
33.  Ɉɪɬɨɚɪɫɟɧɚɬɚ ɜɢɫɦɭɬɚ  ɣɨɞɚɬɚ ɤɚɥɶɰɢɹ 
34.  Ʉɚɪɛɨɧɚɬɚ ɤɚɞɦɢɹ  ɣɨɞɚɬɚ ɦɟɞɢ(II) 
35.  Ɉɤɫɚɥɚɬɚ ɤɚɥɶɰɢɹ  ɣɨɞɚɬɚ ɧɢɤɟɥɹ(II) 
36.  Ɉɤɫɚɥɚɬɚ ɦɟɞɢ  ɣɨɞɢɞɚ ɫɜɢɧɰɚ(II) 
37.  Ʉɚɪɛɨɧɚɬɚ ɠɟɥɟɡɚ (II)  ɮɬɨɪɢɞɚ ɫɬɪɨɧɰɢɹ 
38.  Ɇɚɧɝɚɧɚɬɚ ɛɚɪɢɹ  ɣɨɞɢɞɚ ɨɥɨɜɚ(II) 
39.  Ɉɤɫɚɥɚɬɚ ɫɜɢɧɰɚ   ɮɬɨɪɢɞɚ ɤɚɥɶɰɢɹ 
40.  ɋɭɥɶɮɢɞɚ ɦɟɞɢ(II)   ɞɢɮɨɫɮɚɬɚ ɛɚɪɢɹ 
41.  ɏɥɨɪɢɞɚ ɪɬɭɬɢ (I)  ɫɭɥɶɮɢɞɚ ɜɢɫɦɭɬɚ 
42.  ɋɭɥɶɮɢɞɚ ɰɢɧɤɚ   ɮɬɨɪɢɞɚ ɦɚɝɧɢɹ 

 
43.  Ɋɨɞɚɧɢɞɚ  ɫɟɪɟɛɪɚ ɜ 0,1 Ɇ ɪɨɞɚɧɢɞɟ ɧɚɬɪɢɹ 
44.  ɂɨɞɚɬɚ  ɫɟɪɟɛɪɚ ɜ 0,2 Ɇ ɧɢɬɪɚɬɟ ɫɟɪɟɛɪɚ 
45.  Ʉɚɪɛɨɧɚɬɚ  ɛɚɪɢɹ ɜ 0,1 Ɇ ɯɥɨɪɢɞɟ ɛɚɪɢɹ  
46.  ɋɭɥɶɮɢɞɚ  ɫɟɪɟɛɪɚ ɜ 0,1 Ɇ ɧɢɬɪɚɬɟ ɫɟɪɟɛɪɚ 
47.  Ɏɨɫɮɚɬɚ  ɚɥɸɦɢɧɢɹ ɜ 0,1 Ɇ ɯɥɨɪɢɞɟ ɚɥɸɦɢɧɢɹ 
48.  ɏɪɨɦɚɬɚ  ɛɚɪɢɹ ɜ 1 Ɇ ɧɢɬɪɚɬɟ ɛɚɪɢɹ 
49.  Ɇɚɧɝɚɧɚɬɚ  ɛɚɪɢɹ ɜ 0,2 Ɇ ɦɚɧɝɚɧɚɬɟ ɤɚɥɢɹ  
50.  Ⱦɢɮɨɫɮɚɬɚ  ɛɚɪɢɹ ɜ 0,5 Ɇ ɧɢɬɪɚɬɟ ɛɚɪɢɹ 
51.  Ɉɪɬɨɚɪɫɟɧɚɬɚ  ɜɢɫɦɭɬɚ ɜ 0,1 Ɇ ɧɢɬɪɚɬɟ ɜɢɫɦɭɬɚ 
52.  Ɇɚɧɝɚɧɚɬɚ  ɛɚɪɢɹ ɜ 1 Ɇ ɯɥɨɪɢɞɟ ɛɚɪɢɹ 
53.  ɂɨɞɢɞɚ  ɜɢɫɦɭɬɚ ɜ 0,3 Ɇ ɢɨɞɢɞɟ ɧɚɬɪɢɹ 
54.  ɋɭɥɶɮɢɞɚ  ɜɢɫɦɭɬɚ ɜ 0,1 Ɇ ɧɢɬɪɚɬɟ ɜɢɫɦɭɬɚ 
55.  ɨɤɫɚɥɚɬɚ ɤɚɥɶɰɢɹ ɜ 0,5 Ɇ ɯɥɨɪɢɞɚ ɤɚɥɶɰɢɹ 
56.  Ʉɚɪɛɨɧɚɬɚ  ɤɚɞɦɢɹ ɜ 0,Ɂ Ɇ ɯɥɨɪɢɞɟ ɤɚɞɦɢɹ 
57.  ɋɭɥɶɮɢɞɚ  ɤɚɞɦɢɹ ɜ 0,1 Ɇ ɧɢɬɪɚɬɟ ɤɚɞɦɢɹ 
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58.  Ʉɚɪɛɨɧɚɬɚ  ɤɨɛɚɥɶɬɚ ɜ 0,4 Ɇ ɯɥɨɪɢɞɟ ɤɨɛɚɥɶɬɚ 
59.  ɋɭɥɶɮɢɞɚ  ɤɨɛɚɥɶɬɚ ɜ 0,1 Ɇ ɧɢɬɪɚɬɟ ɤɨɛɚɥɶɬɚ 
60.  ɋɭɥɶɮɢɞɚ  ɦɟɞɢ ɜ 1 Ɇ ɫɭɥɶɮɚɬɟ ɦɟɞɢ 
61.  ɂɨɞɢɞɚ  ɦɟɞɢ (I) ɜ 0,1 Ɇ ɢɨɞɢɞɟ ɤɚɥɢɹ 
62.  Ʉɚɪɛɨɧɚɬɚ  ɠɟɥɟɡɚ ɜ 0,2 Ɇ ɫɭɥɶɮɚɬɟ ɠɟɥɟɡɚ (II) 
63.  ɋɭɥɶɮɢɞɚ  ɠɟɥɟɡɚ (II) ɜ 0,2 Ɇ ɫɭɥɶɮɚɬɟ ɠɟɥɟɡɚ (II) 
64.  Ɉɪɬɨɮɨɫɮɚɬɚ  ɠɟɥɟɡɚ (II) ɜ 0,1 Ɇ ɯɥɨɪɢɞɚ ɠɟɥɟɡɚ (II) 
65.  ɏɥɨɪɢɞɚ  ɪɬɭɬɢ(I) ɜ 0,1 Ɇ ɫɨɥɹɧɨɣ ɤɢɫɥɨɬɟ 
66.  Ɉɤɫɚɥɚɬɚ  ɦɚɪɝɚɧɰɚ ɜ 0,1 Ɇ ɯɥɨɪɢɞɟ ɦɚɪɝɚɧɰɚ 
67.  ɏɪɨɦɚɬɚ   ɫɜɢɧɰɚ(II)  ɜ 0,5 Ɇ ɯɪɨɦɚɬɟ ɤɚɥɢɹ 
68.  Ʉɚɪɛɨɧɚɬɚ  ɦɚɪɝɚɧɰɚ ɜ 0,1 Ɇ ɧɢɬɪɚɬɟ ɦɚɪɝɚɧɰɚ 
69.  Ʉɚɪɛɨɧɚɬɚ  ɧɢɤɟɥɹ(II)  ɜ 0,1 Ɇ ɫɭɥɶɮɚɬɟ ɦɚɪɝɚɧɰɚ 
70.  Ƀɨɞɚɬɚ  ɧɢɤɟɥɹ(II) ɜ 0,4 Ɇ ɫɭɥɶɮɚɬɟ ɧɢɤɟɥɹ(II) 
71.  Ȼɪɨɦɢɞɚ  ɫɜɢɧɰɚ(II) ɜ 0,1 Ɇ ɩɟɪɯɥɨɪɚɬɟ ɫɜɢɧɰɚ(II) 
72.  ɏɪɨɦɚɬɚ  ɫɬɪɨɧɰɢɹ ɜ 0,5 Ɇ ɯɪɨɦɚɬɟ ɤɚɥɢɹ 
73.  Ɉɤɫɚɥɚɬɚ  ɰɢɧɤɚ ɜ 0,5 Ɇ ɨɤɫɚɥɚɬɟ ɤɚɥɢɹ 
74.  Ʉɚɪɛɨɧɚɬɚ  ɧɢɤɟɥɹ(II) ɜ 0,4 Ɇ ɤɚɪɛɨɧɚɬɟ ɤɚɥɢɹ 
75.  ɋɭɥɶɮɚɬɚ  ɤɚɥɶɰɢɹ ɜ 0,4 Ɇ ɫɭɥɶɮɚɬɟ ɤɚɥɢɹ 
76.  Ɏɬɨɪɢɞɚ  ɤɚɥɶɰɢɹ ɜ 0,1 Ɇ ɮɬɨɪɢɞɚ ɤɚɞɦɢɹ 
77.  Ʉɚɪɛɨɧɚɬɚ  ɦɟɞɢ(II) ɜ 0,1 Ɇ ɤɚɪɛɨɧɚɬɟ ɧɚɬɪɢɹ 
78.  Ƀɨɞɚɬɚ  ɫɟɪɟɛɪɚ ɜ 0,1 Ɇ ɣɨɞɚɬɟ ɰɟɡɢɹ 
79.  Ɏɬɨɪɢɞɚ  ɛɚɪɢɹ ɜ 0,1 Ɇ ɮɬɨɪɢɞɚ ɧɚɬɪɢɹ 
80.  Ʉɚɪɛɨɧɚɬɚ  ɤɚɥɶɰɢɹ ɜ 0,3 Ɇ ɤɚɪɛɨɧɚɬɟ ɧɚɬɪɢɹ 
81.  Ɉɪɬɨɮɨɫɮɚɬɚ  ɦɚɝɧɢɹ ɜ 0,3 Ɇ ɨɪɬɨɮɨɫɮɚɬɟ ɧɚɬɪɢɹ 
82. ɋɭɥɶɮɚɬɚ  ɫɜɢɧɰɚ(II) ɜ 0,1 Ɇ ɧɢɬɪɚɬɟ ɫɜɢɧɰɚ(II) 
83. ɋɭɥɶɮɚɬɚ  ɫɬɪɨɧɰɢɹ ɜ 0,1 Ɇ ɛɪɨɦɢɞɟ ɫɬɪɨɧɰɢɹ 
84. ɋɭɥɶɮɢɞɚ  ɦɚɪɝɚɧɰɚ ɜ 0,2 ɇ ɫɭɥɶɮɚɬɟ ɦɚɪɝɚɧɰɚ. 

ȼɵɩɚɞɚɟɬ ɥɢ ɨɫɚɞɨɤ ɩɪɢ ɫɥɢɜɚɧɢɢ: 
85.  0,3 ɥ 10–6 Ɇ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 0,7 ɥ 10–6 Ɇ ɛɪɨɦɢɞɚ ɤɚɥɢɹ 
86.  0,5 ɥ 10–6 Ɇ  ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 1 ɥ 10–5 Ɇ ɛɪɨɦɢɞɚ ɤɚɥɢɹ 
87.  Ɋɚɜɧɵɯ V 10–4 Ɇ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 10–4 Ɇ ɯɪɨɦɚɬɚ ɤɚɥɢɹ 
88.  0,5 ɥ 10–5 Ɇ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 1 ɥ 10–5 Ɇ ɪɨɞɚɧɢɞɚ ɧɚɬɪɢɹ 
89.  0,2 ɥ 10–4 Ɇ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 0,8 ɥ 10–4 Ɇ ɨɤɫɚɥɚɬɚ ɤɚɥɢɹ 
90.  Ɋɚɜɧɵɯ V 10–5 Ɇ ɯɥɨɪɢɞɚ ɛɚɪɢɹ ɢ 10–5 Ɇ ɯɪɨɦɚɬɚ ɤɚɥɢɹ 
91.  Ɋɚɜɧɵɯ V 10–2 Ɇ ɯɥɨɪɢɞɚ ɛɚɪɢɹ ɢ 10–8 Ɇ ɮɬɨɪɢɞɚ ɤɚɥɢɹ 
92.  5 ɦɥ 10–2 Ɇ ɯɥɨɪɢɞɚ ɛɚɪɢɹ ɢ 25 ɦɥ 10–2 Ɇ ɮɬɨɪɢɞɚ ɤɚɥɢɹ 
93.  Ɋɚɜɧɵɯ V 10–4 Ɇ ɧɢɬɪɚɬɚ ɜɢɫɦɭɬɚ ɢ 10–5 Ɇ ɢɨɞɢɞɚ ɤɚɥɢɹ 
94.  0,1 ɥ 10–2 Ɇ  ɯɥɨɪɢɞɚ ɤɚɥɶɰɢɹ ɢ 300 ɦɥ 10–4Ɇ ɨɤɫɚɥɚɬɚ ɧɚɬɪɢɹ 
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95.  0,2 ɥ 10–4 Ɇ ɯɥɨɪɢɞɚ ɤɚɥɶɰɢɹ ɢ 800 ɦɥ 10–4 Ɇ ɨɤɫɚɥɚɬɚ ɤɚɥɢɹ 
96.  100 ɦɥ 10–3 Ɇ ɧɢɬɪɚɬɚ ɤɚɥɶɰɢɹ ɢ 40 ɦɥ 10–1 Ɇ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ 
97.  60 ɦɥ 10–4 Ɇ  ɧɢɬɪɚɬɚ ɜɢɫɦɭɬɚ ɢ 40 ɦɥ 10–4 Ɇ ɢɨɞɢɞɚ ɧɚɬɪɢɹ 
98.  0,5 ɥ 10–3 Ɇ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 1,5 ɥ 10–3 Ɇ ɨɤɫɚɥɚɬɚ ɤɚɥɢɹ 
99.  0,75 ɥ 10–3 Ɇ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 0,25 ɥ 10–3 Ɇ ɞɢɯɪɨɦɚɬɚ ɤɚɥɢɹ 
100.  Ɋɚɜɧɵɯ V 10–3 Ɇ ɧɢɬɪɚɬɚ ɜɢɫɦɭɬɚ ɢ 10–4 Ɇ ɢɨɞɢɞɚ ɧɚɬɪɢɹ 
101.  100 ɦɥ 10–3 Ɇ ɫɭɥɶɮɚɬɚ ɰɢɧɤɚ ɢ 50 ɦɥ 10–6 Ɇ Na2CO3 
102.  Ɋɚɜɧɵɯ V 10–5 Ɇ ɧɢɬɪɚɬɚ ɪɬɭɬɢ ɢ 10–6 Ɇ  ɯɥɨɪɢɞɚ ɤɚɥɢɹ 
103.  0,05 ɥ 10–6 Ɇ ɧɢɬɪɚɬɚ ɧɢɤɟɥɹ(II) ɢ 0,1 ɥ 10–5 Ɇ Na2S 
104.  1 ɥ 10–2 Ɇ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 5 ɥ 10–2 Ɇ ɞɢɯɪɨɦɚɬɚ ɤɚɥɢɹ 
105.  1 ɥ 10–8 Ɇ ɯɥɨɪɢɞɚ ɚɥɸɦɢɧɢɹ ɢ 2 ɥ 10–6 Ɇ  ɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
106.  100 ɦɥ 10–4 Ɇ ɫɭɥɶɮɚɬɚ ɰɢɧɤɚ ɢ 200 ɦɥ 10–6 Ɇ Na2S 
107.  100 ɦɥ 10–3 Ɇ ɧɢɬɪɚɬɚ ɤɚɥɶɰɢɹ ɢ 50 ɦɥ 10–1 Ɇ  H2SO4 
108.  Ɋɚɜɧɵɯ V 10–3 Ɇ ɯɥɨɪɢɞɚ ɛɚɪɢɹ ɢ 10–3 Ɇ  ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ 
109.  Ɋɚɜɧɵɯ V 10–5 Ɇ ɧɢɬɪɚɬɚ ɜɢɫɦɭɬɚ ɢ 10–3 Ɇ  ɢɨɞɢɞɚ ɧɚɬɪɢɹ 
110.  2 ɥ 10–4 Ɇ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 1 ɥ 10–4 Ɇ ɞɢɯɪɨɦɚɬɚ ɤɚɥɢɹ 
111.  1 ɥ 410–3 ɛɪɨɦɢɞɚ ɥɢɬɢɹ ɢ 3 ɥ 310–3 ɧɢɬɪɚɬɚ ɫɜɢɧɰɚ(II) 
112.  2 ɥ 410–3 ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɢ 6 ɥ 310–3 ɤɚɪɛɨɧɚɬɚ ɤɚɥɢɹ 
113.  0,2 ɥ 410–3 ɯɥɨɪɢɞɚ ɰɢɧɤɚ ɢ 0,6 ɥ 310–3 ɰɢɚɧɢɞɚ ɤɚɥɢɹ 
114.  20 ɦɥ 410–3 ɧɢɬɪɚɬɚ ɦɚɝɧɢɹ ɢ 60 ɦɥ 310–3 ɝɢɞɪɨɤɫɢɞɚ ɤɚɥɢɹ 
115.  10 ɦɥ 410–3 ɯɥɨɪɢɞɚ ɦɚɝɧɢɹ ɢ 30 ɦɥ 310–3 ɨɤɫɚɥɚɬɚ ɤɚɥɢɹ 
116.  5 ɦɥ 410–3 ɯɥɨɪɢɞɚ ɫɬɪɨɧɰɢɹ ɢ 15 ɦɥ 310–3 ɨɤɫɚɥɚɬɚ ɤɚɥɢɹ 
117.  1 ɥ 410–3 ɫɭɥɶɮɢɞɚ ɧɚɬɪɢɹ ɢ 3 ɥ 310–3 ɧɢɬɪɚɬɚ ɫɜɢɧɰɚ(II) 
118.  5 ɦɥ 410–3 ɯɥɨɪɢɞɚ ɫɬɪɨɧɰɢɹ ɢ 15 ɦɥ 310–3 ɯɪɨɦɚɬɚ ɤɚɥɢɹ 
119.  20 ɦɥ 10–4 Ɇ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 10 ɦɥ 10–4 Ɇ ɛɪɨɦɚɬɚ ɤɚɥɢɹ 
120.  20 ɦɥ 410–3 ɯɥɨɪɢɞɚ ɠɟɥɟɡɚ ɢ 30 ɦɥ 310–3 ɫɭɥɶɮɢɞɚ ɧɚɬɪɢɹ 
121.  50 ɦɥ 410–3 ɯɥɨɪɢɞɚ ɥɢɬɢɹ ɢ 80 ɦɥ 110–3 ɮɬɨɪɢɞɚ ɧɚɬɪɢɹ 
122.  20 ɦɥ 10–4 Ɇ ɧɢɬɪɚɬɚ ɫɟɪɟɛɪɚ ɢ 10 ɦɥ 310–5 Ɇ ɣɨɞɢɞɚ ɤɚɥɢɹ 
123.  5 ɦɥ 410–3 ɯɥɨɪɢɞɚ ɤɨɛɚɥɶɬɚ ɢ 15 ɦɥ 110–3 ɨɤɫɚɥɚɬɚ ɤɚɥɢɹ 
124.  0,1 ɥ 410–3 ɯɪɨɦɚɬɚ ɤɚɥɢɹ ɢ 0,2 ɥ 210–3 ɧɢɬɪɚɬɚ ɫɜɢɧɰɚ(II) 
125.  20 ɦɥ 410–3 ɯɥɨɪɢɞɚ ɠɟɥɟɡɚ ɢ 30 ɦɥ 310–3 ɨɤɫɚɥɚɬɚ ɤɚɥɢɹ 
126.  0,1 ɥ 10–3 Ɇ ɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ ɢ 60 ɦɥ 10–4 Ɇ  ɫɭɥɶɮɚɬɚ ɰɢɧɤɚ 
 

6.6. Ƚɢɞɪɨɥɢɡ ɫɨɥɟɣ 
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ɉɨɞ ɝɢɞɪɨɥɢɡɨɦ ɩɨɧɢɦɚɸɬ ɩɪɨɰɟɫɫ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢɨɧɨɜ 
ɪɚɫɬɜɨɪёɧɧɨɣ ɫɨɥɢ ɫ ɦɨɥɟɤɭɥɚɦɢ ɜɨɞɵ, ɩɪɢɜɨɞɹɳɢɣ ɤ ɢɡɦɟɧɟɧɢɸ 
ɜ ɪɚɫɬɜɨɪɟ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɢɨɧɚɦɢ ɜɨɞɨɪɨɞɚ ɢ ɝɢɞɪɨɤɫɢɥɚ [6]. 

Ƚɢɞɪɨɥɢɡ ɹɜɥɹɟɬɫɹ ɱɚɫɬɧɵɦ ɫɥɭɱɚɟɦ ɫɨɥɶɜɨɥɢɡɚ – ɨɛɦɟɧɧɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɫɬɜɨɪёɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɫ ɪɚɫɬɜɨɪɢɬɟɥɟɦ.  

ȼ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɫɨɥɟɣ ɤɚɬɢɨɧɵ ɢɥɢ ɚɧɢɨɧɵ, ɚ ɢɧɨɝɞɚ ɢ ɬɟ 
ɢ ɞɪɭɝɢɟ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɪɚɜɧɨɜɟɫɢɟ ɜɨɞɵ: 

 ɇ2Ɉ  ɇ+ + Ɉɇ– 

Ɋɚɜɟɧɫɬɜɨ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɨɞɨɪɨɞɚ ɢ ɝɢɞɪɨɤɫɢɞɚ ɧɚɪɭɲɚɟɬɫɹ 
ɢ ɪɟɚɤɰɢɹ ɫɪɟɞɵ ɨɤɚɡɵɜɚɟɬɫɹ ɤɢɫɥɨɣ ɢɥɢ ɳɟɥɨɱɧɨɣ. 

ȼ ɪɟɚɤɰɢɢ ɝɢɞɪɨɥɢɡɚ ɜɫɬɭɩɚɸɬ ɫɨɥɢ, ɨɛɪɚɡɨɜɚɧɧɵɟ: 
1. ɋɥɚɛɨɣ ɤɢɫɥɨɬɨɣ ɢ ɫɥɚɛɵɦ ɨɫɧɨɜɚɧɢɟɦ 
2. ɋɥɚɛɨɣ ɤɢɫɥɨɬɨɣ ɢ ɫɢɥɶɧɵɦ ɨɫɧɨɜɚɧɢɟɦ 
3. ɋɥɚɛɵɦ ɨɫɧɨɜɚɧɢɟ ɢ ɫɢɥɶɧɨɣ ɤɢɫɥɨɬɨɣ. 
Ƚɢɞɪɨɥɢɡɭ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɫɨɥɢ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɫɢɥɶɧɨɣ 

ɤɢɫɥɨɬɨɣ ɢ ɫɢɥɶɧɵɦ ɨɫɧɨɜɚɧɢɟɦ. 
ɇɭɠɧɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɤ ɫɢɥɶɧɵɦ ɷɥɟɤɬɪɨɥɢɬɚɦ ɨɬɧɨɫɹɬɫɹ: 
ɨɫɧɨɜɚɧɢɹ ɳɟɥɨɱɧɵɯ ɢ ɳɟɥɨɱɧɨ - ɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ 

,  

ɤɪɨɦɟ ɝɢɞɪɨɤɫɢɞɨɜ . 

Ʉɢɫɥɨɬɵ: ɛɟɡɤɢɫɥɨɪɨɞɧɵɟ  

Ʉɢɫɥɨɪɨɞɨɫɨɞɟɪɠɚɳɢɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɱɟɬɵɪɟ ɤɥɚɫɫɚ  ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ (m) ɚɬɨɦɨɜ ɤɢɫɥɨɪɨɞɚ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ 
ɝɢɞɪɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɨɣ - ɩɨ ɨɛɳɟɣ ɮɨɪɦɭɥɟ ɤɢɫɥɨɬɵ: ɗɈm(Ɉɇ)n , 

ɝɞɟ ɗ – ɷɥɟɦɟɧɬ ɨɛɪɚɡɭɸɳɢɣ ɤɢɫɥɨɬɭ,  Ɉ  - ɤɢɫɥɨɪɨɞ,   
 – ɝɢɞɪɨɤɫɢɥɶɧɚɹ ɝɪɭɩɩɚ. 

1.    
          

m=0-ɨɱɟɧɶ ɫɥɚɛɵɟ ɤɢɫɥɨɬɵ 
 , ɷɬɨ ɨɱɟɧɶ ɫɥɚɛɵɟ ɤɢɫɥɨɬɵ. 
 
2.  
               

m=1- ɷɬɨ ɫɥɚɛɵɟ ɤɢɫɥɨɬɵ 

 
 
3.  

ɇ – O – Cl ,                     m = 0 
H – O – Zn – O – H  
 

H – O – Cl = O,       m = 1 
H – O – S – O – H 
              || 
              O 

        O               
         || 
O = Cl = O,  m= 2 
         | 
         O – H  

 

             O 
              || 
H – O – S – O – H 
              || 
              O 
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m=2 – ɷɬɨ ɫɢɥɶɧɵɟ ɤɢɫɥɨɬɵ 

 
 
4.   
             

m=3 – ɷɬɨ ɨɱɟɧɶ ɫɢɥɶɧɵɟ ɤɢɫɥɨɬɵ 
 
 
1. Ɋɚɜɧɨɜɟɫɢɹ ɜ ɪɚɫɬɜɨɪɚɯ ɫɨɥɟɣ, ɨɛɪɚɡɨɜɚɧɧɵɯ ɫɢɥɶɧɵɦ 

ɨɫɧɨɜɚɧɢɟɦ ɢ ɚɧɢɨɧɚɦɢ ɫɥɚɛɵɯ ɤɢɫɥɨɬ. Ƚɢɞɪɨɥɢɡ ɬɚɤɢɯ ɫɨɥɟɣ 
ɢɞёɬ ɩɨ ɚɧɢɨɧɭ, ɷɬɨ ɫɥɭɱɚɣ ɨɛɪɚɬɢɦɨɝɨ ɝɢɞɪɨɥɢɡɚ. 

ɚ) ɋɨɥɢ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɨɞɧɨɨɫɧɨɜɧɵɦɢ ɫɥɚɛɵɦɢ ɤɢɫɥɨɬɚɦɢ ɢ 
ɫɢɥɶɧɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ. 

ɉɪɢ ɪɚɫɬɜɨɪɟɧɢɢ ɜ ɜɨɞɟ ɰɢɚɧɢɫɬɨɝɨ ɤɚɥɢɹ ɷɬɚ ɫɨɥɶ 
ɪɚɫɩɚɞёɬɫɹ ɧɚ  

ɂɨɧɵ , ɜɫɬɪɟɱɚɹɫɶ ɜ ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɫ ɢɨɧɚɦɢ , ɦɨɝɭɬ 
ɞɚɬɶ ɧɚ ɤɚɤɨɣ - ɬɨ ɦɨɦɟɧɬ ɧɟɢɨɧɢɡɢɪɨɜɚɧɧɭɸ ɦɨɥɟɤɭɥɭ. 

ɋɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ (h) 
 

 
ɷɬɨ ɱɢɫɥɨ, ɩɨɤɚɡɵɜɚɸɳɟɟ, ɤɚɤɚɹ ɱɚɫɬɶ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɨɥɢ 
ɩɨɞɜɟɪɝɥɚɫɶ ɝɢɞɪɨɥɢɡɭ, ɩɪɟɜɪɚɳɟɧɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɨɞɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɢɫɥɨɬɭ ɢɥɢ ɨɫɧɨɜɚɧɢɟ, ɜ ɤɢɫɥɭɸ ɢɥɢ 
ɨɫɧɨɜɧɭɸ ɫɨɥɶ. 

Ȼɨɥɟɟ ɫɬɪɨɝɭɸ ɤɚɱɟɫɬɜɟɧɧɭɸ  ɨɰɟɧɤɭ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɥɢɡɚ 
ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, ɪɚɫɫɱɢɬɚɜ ɫɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ ɫɨɥɢ. 

ȼ ɨɛɳɟɦ ɜɢɞɟ: 
K+A‾ + H2O = HA + KOH 

K+ - ɤɚɬɢɨɧ, A‾ - ɚɧɢɨɧ. 
K+ +A‾ +HOH = HA + K+ + OH‾ 

A‾ + HOH = HA + OH‾ 
Ʉɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɥɢɡɚ ɪɚɜɧɚ ɨɬɧɨɲɟɧɢɸ 

ɪɚɜɧɨɜɟɫɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ:  

Kɝ = 
][

][][



A

OHHA

. 

            m = 3 
                  O    
                   ||                    
          O = Mn – O – H  
                   ||                 
                  O 
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ɉɨɫɥɟ ɡɚɦɟɧɵ 
][

][ 
 

H

K
OH w , ɧɚɯɨɞɢɦ 

Ʉɝ = ][][

][
 


HA

KHA
w = , 

ɝɞɟ Kw – ɢɨɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɨɞɵ,  a Kɞ – ɤɨɧɫɬɚɧɬɚ 
ɞɢɫɫɨɰɢɚɰɢɢ ɫɥɚɛɨɣ ɤɢɫɥɨɬɵ. 

Ɂɧɚɹ Ʉɝ ɢ ɦɨɥɹɪɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɫɨɥɢ, ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ h 
 

A‾ +H2O            HA +OH‾ 
                            hcc                    hc      hc   
ȿɫɥɢ ɨɛɳɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɚɧɢɨɧɚ ɫɥɚɛɨɣ ɤɢɫɥɨɬɵ Ⱥ‾ 

ɨɛɨɡɧɚɱɢɬɶ ɱɟɪɟɡ ɋɫɨɥɢ, ɦɨɥɶ/ɥ, ɬɨ ɋɫɨɥɢ  h – ɷɬɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɬɨɣ 
ɱɚɫɬɢ ɚɧɢɨɧɨɜ Ⱥ‾, ɤɨɬɨɪɚɹ ɩɨɞɜɟɪɝɥɚɫɶ ɝɢɞɪɨɥɢɡɭ ɢ  ɨɛɪɚɡɨɜɚɥɚɫɶ 
ɋɫɨɥɢ  h ɦɨɥɶ/ɥ ɫɥɚɛɨɣ ɤɢɫɥɨɬɵ ɢ ɋɫɨɥɢ  h ɦɨɥɶ/ɥ ɝɢɞɪɨɤɫɢɥɶɧɵɯ 
ɢɨɧɨɜ, ɬ.ɤ. [HA]=[OH‾] 

Kɝ = h

hc

hcc

hchc








1

2

 

ɉɪɢ ɨɱɟɧɶ ɦɚɥɵɯ ɡɧɚɱɟɧɢɹɯ h ɤɨɧɫɬɚɧɬɚ ɝɢɞɪɨɥɢɡɚ ɦɨɠɟɬ 
ɛɵɬɶ ɜɵɱɢɫɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: 

Ʉɝ = 
2

hc  , ɨɬɤɭɞɚ  . 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɜ ɦɨɦɟɧɬ ɪɚɜɧɨɜɟɫɢɹ [HA]=[OH‾]= с h, 
ɩɪɢɛɥɢɠɟɧɧɚɹ ɮɨɪɦɭɥɚ ɪɚɫɱɟɬɚ ɤɨɧɫɬɚɧɬɵ ɝɢɞɪɨɥɢɡɚ ɢɦɟɟɬ 

ɜɢɞ: 

Ʉɝ = 
солиC

OH
2][

, ɨɬɤɭɞɚ [OH‾] =  . 

ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɟɥɢɱɢɧɚ h > 0,1 ɜɵɪɚɠɟɧɢɟ ɤɨɧɫɬɚɧɬɵ 
ɝɢɞɪɨɥɢɡɚ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 

Ʉɝ = 
h

hc




1

2

 

Ʉɝ )1( h  = 
2

hc   

 , 

 . 
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[OH‾] = hc  ɦɨɥɶ/ɥ ɢɥɢ 

[OH‾] =
 . 

 
Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɝɪɭɩɩ [OH‾] ɢ h ɜ ɪɚɫɬɜɨɪɟ ɦɨɠɧɨ 

ɩɪɨɜɟɫɬɢ ɫ ɭɱɟɬɨɦ ɛɚɥɚɧɫɚ ɜɫɟɯ ɱɚɫɬɢɰ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɚɫɬɜɨɪɟ 
A‾ +H2O = HA + OH‾ 

Ʉɝ = 
][

][][



A

OHHA

 .
 

ɉɪɢ ɞɢɫɫɨɰɢɚɰɢɢ ɢɫɯɨɞɧɨɣ ɫɨɥɢ  ɄȺ ⇄ Ʉ+ + Ⱥ‾ 
ɨɛɪɚɡɭɸɳɢɟɫɹ ɚɧɢɨɧɵ ɱɚɫɬɢɱɧɨ ɝɢɞɪɨɥɢɡɭɸɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 
H2O ɢ ɩɟɪɟɯɨɞɹɬ ɜ ɤɢɫɥɨɬɭ [HA], ɚ ɧɟɤɨɬɨɪɚɹ ɱɚɫɬɶ ɢɨɧɨɜ 
ɨɫɬɚɟɬɫɹ ɧɟɝɢɞɪɨɥɢɡɨɜɚɧɧɨɣ, ɩɨɷɬɨɦɭ  

ɋɄȺ(ɢɫɯɨɞ) = [HA] + [A‾], ɚ [A‾] = Cɫɨɥɢ -  [HA], 
Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɝɢɞɪɨɥɢɡɟ ɜ ɦɨɦɟɧɬ ɪɚɜɧɨɜɟɫɢɹ [HA] = [OH‾]. 

ɉɨɞɫɬɚɜɢɦ ɷɬɢ ɜɵɪɚɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɭɪɚɜɧɟɧɢɟ 
ɤɨɧɫɬɚɧɬɵ ɝɢɞɪɨɥɢɡɚ 

Ʉɝ = 
][

][ 2





 OHC

OH

соли  .
 

ȿɫɥɢ  > 100, ɬɨ ɪɚɫɱɟɬ  [OH‾]  ɩɪɨɜɨɞɢɦ ɩɨ 

ɭɩɪɨɳɟɧɧɨɣ ɮɨɪɦɭɥɟ: 

Ʉɝ = 
солиC

OH
2][ 

   . 

ȿɫɥɢ  < 100 , ɬɨ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

[OH‾]=  

 

h =
солиC

HA][
, ɬ. ɤ. [HA] = [OH‾],   h = 

солиC

OH ][ 
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ɛ) Ɋɚɜɧɨɜɟɫɢɟ ɜ ɪɚɫɬɜɨɪɚɯ ɫɨɥɟɣ, ɨɛɪɚɡɨɜɚɧɧɵɯ ɫɢɥɶɧɵɦɢ 
ɨɫɧɨɜɚɧɢɹɦɢ ɢ ɦɧɨɝɨɨɫɧɨɜɧɵɦ ɚɧɢɨɧɨɦ ɫɥɚɛɨɣ ɤɢɫɥɨɬɵ 

Ʉ ɫɨɥɹɦ ɷɬɨɝɨ ɬɢɩɚ ɨɬɧɨɫɹɬɫɹ ɧɨɪɦɚɥɶɧɵɟ ɫɨɥɢ, 
ɨɛɪɚɡɨɜɚɧɧɵɟ ɫɥɚɛɵɦɢ ɤɢɫɥɨɬɚɦɢ: H2S, H2SO3, H2SeO3, H2CO3, 
H3PO4 H2SiO3 , H4SiO4, H2AsO4  ɢ ɤɚɬɢɨɧɚɦɢ ɳɟɥɨɱɧɵɯ ɦɟɬɚɥɥɨɜ 
 
ɉɊɂɆȿɊ 1: 

K2CO3 + H2O ⇄ KHCO3 + KOH 

CO3
-2 + H2O ⇄ HCO‾3 + OH‾ 

Na3AsO4 + H2O ⇄ Na2HAsO4 +NaOH 

AsO4
-3 + HOH ⇄ HAsO4

-2 + OH‾ 
ɉɪɨɬɟɤɚɧɢɟ ɝɢɞɪɨɥɢɡɚ ɩɨ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɩɨɥɧɟ 

ɡɚɤɨɧɨɦɟɪɧɨ, ɬ.ɤ. ɞɥɹ ɭɝɨɥɶɧɨɣ ɤɢɫɥɨɬɵ  
Kɞ2 << Ʉɞ1 (

711 105,4108,4   ), ɞɥɹ ɨɪɬɨɦɵɲɶɹɤɨɜɨɣ ɤɢɫɥɨɬɵ 

Kɞ3 << Ʉɞ2 (
72 105,1103   ).  

ȼɬɨɪɭɸ ɢ ɬɟɦ ɛɨɥɟɟ ɬɪɟɬɶɸ ɫɬɭɩɟɧɶ ɝɢɞɪɨɥɢɡɚ ɦɨɠɧɨ ɧɟ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɬ.ɤ. ɞɨɛɚɜɤɚ ɜɨɞɨɪɨɞɧɵɯ ɢɨɧɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ 
ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɞɢɫɫɨɰɢɚɰɢɢ ɨɱɟɧɶ ɦɚɥɚ ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 
ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɡɚɞɚɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ,  
ɢɥɢ ɩɨɝɪɟɲɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɫɬɚɧɬ ɞɢɫɫɨɰɢɚɰɢɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶɸ ɪɚɜɧɨɜɟɫɢɣ ɜ 
ɪɚɡɧɵɯ ɪɚɫɬɜɨɪɚɯ, ɤɨɧɫɬɚɧɬɵ ɝɢɞɪɨɥɢɡɚ ɦɧɨɝɨɨɫɧɨɜɧɵɯ ɤɢɫɥɨɬ 
ɪɚɜɧɵ: 

Ʉɝ(ɋɈ3
-2) =  

Ʉɝ(AsO4
-3) =  

 
Ɋɚɫɬɜɨɪɵ ɫɨɥɟɣ, ɨɛɪɚɡɨɜɚɧɧɵɯ ɫɢɥɶɧɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ ɢ 

ɫɥɚɛɵɦɢ ɦɧɨɝɨɨɫɧɨɜɧɵɦɢ ɤɢɫɥɨɬɚɦɢ ɢɦɟɸɬ ɳɟɥɨɱɧɭɸ ɪɟɚɤɰɢɸ. 
Ɋɚɫɱɟɬ pH ɢ ɫɬɟɩɟɧɢ ɝɢɞɪɨɥɢɡɚ ɞɥɹ ɞɚɧɧɵɯ ɫɨɥɟɣ ɚɧɚɥɨɝɢɱɟɧ 
ɪɚɫɱɟɬɭ ɞɥɹ ɪɚɫɬɜɨɪɨɜ ɨɞɧɨɨɫɧɨɜɧɵɯ ɫɥɚɛɵɯ ɤɢɫɥɨɬ. 
 
ɉɊɂɆȿɊ 2: 
ȼɵɱɢɫɥɢɬɶ ɫɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ ɢ ɪɇ 0,1Ɇ ɪɚɫɬɜɨɪɚ 

 KNO2 (  = 
4101,5  ) ɩɪɢ 25ɨ ɋ. 

Ɋɟɲɟɧɢɟ: 
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KNO2 +H2O ⇄ HNO2 + KOH 

NO2‾ + HOH ⇄ HNO2 +    pH > 7 

Ʉɝ = 
9

4

14

2

2 102
101,5
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][][
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Kw
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OHHNO
 

 
2

hCK соли     

[OH‾]=Cɫɨɥɢ   [OH‾]= ɦɨɥɶ/ɥ 

pOH = -lg[OH‾], pOH = - lg 85,415,054,1lg5104,1 5  
 

pH = 14 - 4,85 = 9,15 
 
ɉɊɂɆȿɊ 3: 
ȼɵɱɢɫɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɝɪɭɩɩ [OH‾] 0,001Ɇ ɪɚɫɬɜɨɪɟ NaCN ɩɪɢ 25ºɋ 

Kɞ HCN = 
10102,6   

Ɋɟɲɟɧɢɟ: 
NaCN + H2O = HCN + NaOH 
CN‾ +HOH = HCN + OH‾    pH > 7 

Ʉɝ =    

ɋɄCN = [HCN] + [CN‾] 
 
Ʉɨɥɢɱɟɫɬɜɨ ɧɟɩɪɨɝɢɞɪɨɥɢɡɨɜɚɧɧɵɯ ɝɪɭɩɩ [CN‾]= CNaCN – [HCN]. ȼ ɦɨɦɟɧɬ 
ɪɚɜɧɨɜɟɫɢɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɥɢɡɚ [HCN] = [OH‾]. ɉɨɞɫɬɚɜɢɦ ɷɬɢ ɜɵɪɚɠɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɭɪɚɜɧɟɧɢɟ Ʉɝ 

Ʉɝ = 
][

][ 2





 OHC

OH

NaCN

 

 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɬɟɬ [OH‾] ɜɟɞɟɦ ɩɨ ɭɪɚɜɧɟɧɢɸ 

,    
332255 101101024)102(102][  OH ɦɨɥɶ/ɥ 

 

ɉɊɂɆȿɊ 3:  
Ɉɩɪɟɞɟɥɢɬɶ  Ʉɝ, h ɢ ɪɇ ɪɚɫɬɜɨɪɨɜ ɤɢɫɥɵɯ ɫɨɥɟɣ, ɨɛɪɚɡɨɜɚɧɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɫɢɥɶɧɵɯ ɨɞɧɨɤɢɫɥɨɬɧɵɯ ɨɫɧɨɜɚɧɢɣ ɢ ɫɥɚɛɵɯ 
ɦɧɨɝɨɨɫɧɨɜɧɵɯ ɤɢɫɥɨɬ ( 0,1Ɇ ɪɚɫɬɜɨɪ ɝɢɞɪɨɫɭɥɶɮɢɞɚ ɧɚɬɪɢɹ NaHS), ɟɫɥɢ 

 = 
8109,8    (pKH2S = 7,05 ) 
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= 13103,1    (pKHS‾ = 12,89 ) 
Ƚɢɞɪɨɫɭɥɶɮɢɞ - ɢɨɧɵ (HS‾) ɝɢɞɪɨɥɢɡɭɸɬɫɹ ɢ ɞɢɫɫɨɰɢɢɪɭɸɬ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ: 
HS‾ +HOH  H2S + OH‾ 

HS‾  H+ + S2- 

         2HS‾  H2S + S2- 

ɇɚɯɨɞɢɦ Ʉɝ, h ɢ pH ɷɬɨɣ ɫɨɥɢ 

Ʉɝ =  

 
[OH‾] = солиCh  , [OH‾]= 43 104,21,0104,2   ɦɨɥɶ/ɥ 

pOH= 62,338.04104,2lg 4    
pH=14 - 3,62=10,38 

2. Ɋɚɜɧɨɜɟɫɢɟ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɫɨɥɟɣ, ɨɛɪɚɡɨɜɚɧɧɵɯ 
ɤɚɬɢɨɧɚɦɢ ɫɥɚɛɨɝɨ ɨɫɧɨɜɚɧɢɹ ɢ ɚɧɢɨɧɚɦɢ ɫɢɥɶɧɨɣ ɤɢɫɥɨɬɵ. 
ɗɬɨ ɫɥɭɱɚɣ ɨɛɪɚɬɢɦɨɝɨ ɝɢɞɪɨɥɢɡɚ. Ƚɢɞɪɨɥɢɡ ɬɚɤɢɯ ɫɨɥɟɣ ɢɞɟɬ ɩɨ 
ɤɚɬɢɨɧɭ. 
ɚ) ɋɨɥɢ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɨɞɧɨɨɫɧɨɜɧɵɦɢ ɫɥɚɛɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ ɢ 
ɫɢɥɶɧɨɣ ɤɢɫɥɨɬɨɣ. Ʉ ɷɬɨɦɭ ɬɢɩɭ ɫɨɥɟɣ ɨɬɧɨɫɹɬɫɹ: NH4Cl, 
NH4NO3, (NH4)2SO4, AgNO3, CuCl2 ɢ ɬ.ɞ. 

NH4NO3 + H2O ⇄ NH4OH + HNO3 
 pH < 7 

ȼ ɨɛɳɟɦ ɜɢɞɟ  
KA + HOH ⇄  KOH + HA K+ - ɤɚɬɢɨɧ Ⱥ‾ - ɚɧɢɨɧ 

K+ + HOH ⇄ KOH + H+    pH < 7 

Ʉɝ =  

ɋKA=[KOH] + [K+]  [K+] = CKA  [KOH] 

ȼ ɦɨɦɟɧɬ ɪɚɜɧɨɜɟɫɢɹ [KOH] = [H+] 

Ʉɝ = 
][

][ 2





 HC

H

KA

 

ȿɫɥɢ ɋɄȺ/Ʉɝ > 100, ɬɨ 

Ʉɝ =
KA

C

H
2][ 

 [H+] =  

ɋɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ 
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ȿɫɥɢ                                        < 100, ɬɨ 

 
 

 
ɛ) ɋɨɥɢ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɦɧɨɝɨɜɚɥɟɧɬɧɵɦɢ ɤɚɬɢɨɧɚɦɢ ɫɥɚɛɨɝɨ 
ɨɫɧɨɜɚɧɢɹ ɢ ɚɧɢɨɧɚɦɢ ɫɢɥɶɧɨɣ ɤɢɫɥɨɬɵ. Ʉ ɷɬɨɦɭ ɬɢɩɭ ɫɨɥɟɣ 
ɨɬɧɨɫɹɬɫɹ: Cr2(SO4)3, Zn(NO3)3, Pb(NO3)2, Mg(ClO3)2, AlCl3 ɢ ɬ.ɞ. 

Zn(NO3)2 +H2O ⇄ ZnOHNO3 + HNO3 

Zn+2 + HOH ⇄ ZnOH+ + H+   pH < 7 

AlCl3 +H2O ⇄ AlOHCl2 + HCl 

Al+3 + HOH ⇄ AlOH+2 + H+ 

ɉɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɭɦɟɪɟɧɧɨ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɪɚɫɬɜɨɪɚɯ ɫɨɥɟɣ ɝɢɞɪɨɥɢɡ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ 
ɩɟɪɜɨɣ ɫɬɚɞɢɟɣ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɬɚɤɠɟ ɩɨ ɦɟɪɟ 
ɢɯ ɪɚɡɛɚɜɥɟɧɢɹ ɝɢɞɪɨɥɢɡ ɫɨɥɟɣ ɭɫɢɥɢɜɚɟɬɫɹ ɢ ɬɨɝɞɚ ɡɚɦɟɬɧɨ 
ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ ɜɬɨɪɚɹ ɫɬɚɞɢɹ ɝɢɞɪɨɥɢɡɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɣ 
ɨɛɪɚɡɭɸɬɫɹ ɞɢɝɢɞɪɨɤɫɨɢɨɧɵ 

AlOH+2 + H2O ⇄ +H+ 

FeOH+2 + H2O ⇄ Fe(OH)2
+ + H+ 

ɉɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢɞɟɬ ɢ ɬɪɟɬɶɹ 
ɫɬɭɩɟɧɶ ɝɢɞɪɨɥɢɡɚ  

FeCl3 + 3H2O Fe(OH)3 +3HCl 

Fe+3+3HOH ⇄ Fe(OH)3Ļ + 3H+ 

ȼ ɨɛɳɟɦ ɜɢɞɟ K+2 – ɤɚɬɢɨɧ Ⱥ- - ɚɧɢɨɧ 

K(A)2+H2O ⇄ (KOH)A + HA 

K+2 + HOH ⇄ KOH+ + H+ pH <7 

Ʉɝ =  

ɉɊɂɆȿɊ 5:       Al2(SO4)3 + 2H2O ⇄ (AlOH+)2SO4 + H2SO4 

Al+3+ HOH ⇄ AlOH+ + 2H+ 
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Ʉɝ =  

Cu(NO3)2 + H2O ⇄ CuOHNO3 + HNO3 

Cu+2 + HOH ⇄ CuOH+ + H+ 

Ʉɝ =  

Ɋɚɫɱɟɬ ɫɬɟɩɟɧɢ ɝɢɞɪɨɥɢɡɚ ɢ pH ɪɚɫɬɜɨɪɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨɞɨɛɧɨ ɪɚɫɱɟɬɭ ɞɥɹ 
ɨɞɧɨɡɚɪɹɞɧɵɯ ɤɚɬɢɨɧɨɜ. 
 

ɉɊɂɆȿɊ 6: Ɋɚɫɫɱɢɬɚɬɶ ɪɇ ɢ ɫɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ 0,1Ɇ ɪɚɫɬɜɨɪɚ . 

Ɋɟɲɟɧɢɟ:   
 

 

 

, 

, 

 

 

Ɉɬɧɨɲɟɧɢɟ  , 

ɩɨɷɬɨɦɭ  

 

 
ɋɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ 

 
 

ɉɊɂɆȿɊ 7:  
Ɋɚɫɫɱɢɬɚɬɶ ɫɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ ɢ ɪɇ 0,002Ɇ ɪɚɫɬɜɨɪɚ  

Ɋɟɲɟɧɢɟ:  
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Ɉɬɧɨɲɟɧɢɟ   
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱёɬ ɩɪɨɜɨɞɢɦ ɩɨ ɭɪɚɜɧɟɧɢɸ 

 

 

 

 

 

 

 
3. Ɋɚɜɧɨɜɟɫɢɟ ɜ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɚɯ ɫɨɥɟɣ, ɨɛɪɚɡɨɜɚɧɧɵɯ 
ɫɥɚɛɵɦ ɨɫɧɨɜɚɧɢɟɦ ɢ ɫɥɚɛɨɣ ɤɢɫɥɨɬɨɣ. 
Ʉ ɬɚɤɢɦ ɫɨɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

 
ɉɪɢ ɪɚɫɬɜɨɪɟɧɢɢ ɬɚɤɢɯ ɫɨɥɟɣ ɝɢɞɪɨɥɢɡ ɩɪɨɬɟɤɚɟɬ ɞɨ ɤɨɧɰɚ, 

ɞɨ ɨɛɪɚɡɨɜɚɧɢɹ ɞɜɭɯ ɫɥɚɛɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ, ɪɇ ɫɪɟɞɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɢɥɨɣ ɨɞɧɨɝɨ ɢɡ ɷɥɟɤɬɪɨɥɢɬɨɜ. 
 

ɉɊɂɆȿɊ 8: 

 
 

 
ȼ ɪɟɚɤɰɢɢ ɩɪɨɬɟɤɚɸɬ ɞɜɚ ɩɪɨɰɟɫɫɚ: 

 

 
ɋɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ ɢɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɨɛɪɚɬɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɚɧɬɵ 

ɞɢɫɫɨɰɢɚɰɢɢ ɨɛɪɚɡɭɸɳɟɣɫɹ ɤɢɫɥɨɬɵ ɢɥɢ ɨɫɧɨɜɚɧɢɹ. 
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Ɍɚɤ ɤɚɤ   , ɬɨ 

 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɢɨɧɨɜ  ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ 
ɫɬɟɩɟɧɢ ɝɢɞɪɨɥɢɡɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  ɬ.ɟ. ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɫɥɭɱɚɟ ɪɚɫɬɜɨɪ ɫɨɥɢ  ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɚɛɨɳɟɥɨɱɧɭɸ ɪɟɚɤɰɢɸ. Ⱥ ɜɨɬ ɜ 
ɪɚɫɬɜɨɪɟ ɫɨɥɢ  ɫɪɟɞɚ ɛɭɞɟɬ ɫɥɚɛɨɤɢɫɥɚɹ, ɬ.ɤ.  

 ɇɟɣɬɪɚɥɶɧɚɹ ɪɟɚɤɰɢɹ ɪɚɫɬɜɨɪɚ ɫɨɥɢ, ɨɛɪɚɡɨɜɚɧɧɨɣ ɫɥɚɛɵɦ 
ɨɫɧɨɜɚɧɢɟɦ ɢ ɫɥɚɛɨɣ ɤɢɫɥɨɬɨɣ, ɜɨɡɦɨɠɧɚ ɥɢɲɶ ɩɪɢ ɪɚɜɟɧɫɬɜɟ 
ɤɨɧɫɬɚɧɬ ɞɢɫɫɨɰɢɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ ɤɢɫɥɨɬɵ. 
 

ɉɊɂɆȿɊ 9:  
, ɩɨɷɬɨɦɭ ɫɨɥɶ (ɋɇ3ɋɈɈ)NH4 ɞɚёɬ ɧɟɣɬɪɚɥɶɧɵɣ 

ɪɚɫɬɜɨɪ. 
 ɋɨɥɢ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɦɧɨɝɨɨɫɧɨɜɧɵɦɢ ɤɢɫɥɨɬɚɦɢ ɢ ɨɫɧɨɜɚɧɢɹɦɢ, 
ɝɢɞɪɨɥɢɡɭɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɨɛɪɚɬɢɦɨ ɢ ɞɨ ɤɨɧɰɚ . 
Ɍɚɤɢɟ ɫɨɥɢ, ɤɚɤ:  

ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɬɚɤɢɟ ɫɨɥɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɜ ɪɚɫɬɜɨɪɟ. 
 

 
Ɋɚɫɫɦɚɬɪɢɜɚɹ ɜɫё ɢɡɥɨɠɟɧɧɨɟ ɪɚɧɟɟ, ɥɟɝɤɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ 

ɫɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɦɟɧɶɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɪɚɫɬɜɨɪɚ. 
 ɂɡɜɟɫɬɧɨ, ɱɬɨ ɢɨɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɨɞɵ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 25ºɋɞɨ 100ºɋ ɜɨɡɪɚɫɬɚɟɬ  ɩɪɢɦɟɪɧɨ ɜ 70 ɪɚɡ, 
ɬɨɝɞɚ ɤɚɤ ɤɨɧɫɬɚɧɬɵ ɞɢɫɫɨɰɢɚɰɢɢ ɤɢɫɥɨɬ ɢ ɨɫɧɨɜɚɧɢɣ ɜ ɷɬɨɦ 
ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɢɧɬɟɪɜɚɥɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɱɬɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ. 
Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɨɧɫɬɚɧɬɵ ɝɢɞɪɨɥɢɡɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ 
ɫɬɟɩɟɧɢ ɝɢɞɪɨɥɢɡɚ ɛɭɞɭɬ ɛɵɫɬɪɨ ɜɨɡɪɚɫɬɚɬɶ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ 
ɪɚɫɬɜɨɪɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ ɫɨɥɢ ɛɭɞɟɬ ɜɫɟɝɞɚ ɛɨɥɶɲɟ 
ɜ ɪɚɡɛɚɜɥɟɧɧɵɯ ɢ ɧɚɝɪɟɬɵɯ ɪɚɫɬɜɨɪɚɯ. 
4.  ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɪɚɫɬɜɨɪɨɜ ɞɜɭɯ ɫɨɥɟɣ, ɜɡɚɢɦɧɨ 
ɭɫɢɥɢɜɚɸɳɢɯ ɝɢɞɪɨɥɢɡ ɞɪɭɝ ɞɪɭɝɚ. 
ȼ ɪɚɫɬɜɨɪɚɯ  ɜɡɹɬɵɯ ɩɨɪɨɡɧɶ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɪɚɜɧɨɜɟɫɢɹ 
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Ƚɢɞɪɨɥɢɡ ɨɛɟɢɯ ɫɨɥɟɣ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɷɬɨɣ ɩɟɪɜɨɣ 
ɫɬɚɞɢɟɣ. ȿɫɥɢ ɫɦɟɲɚɬɶ ɪɚɫɬɜɨɪɵ ɷɬɢɯ ɫɨɥɟɣ, ɬɨ ɢɨɧɵ  

ɭɯɨɞɹɬ ɢɡ ɫɪɟɞɵ ɪɟɚɤɰɢɢ ɜ ɜɢɞɟ ɦɚɥɨɞɢɫɫɨɰɢɢɪɭɸɳɟɣ ɜɨɞɵ, ɱɬɨ 
ɫɦɟɳɚɟɬ ɨɛɚ ɪɚɜɧɨɜɟɫɢɹ ɜɩɪɚɜɨ ɢ ɚɤɬɢɜɢɡɢɪɭɟɬ ɩɨɫɥɟɞɭɸɳɢɟ 
ɫɬɭɩɟɧɢ ɝɢɞɪɨɥɢɡɚ. 

 
 

ɗɬɨ ɜ ɤɨɧɟɱɧɨɦ ɫɱёɬɟ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɫɥɚɛɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɢ ɫɥɚɛɨɣ ɤɢɫɥɨɬɵ. 

 

 
                                                          

 
 ɉɨ ɷɬɨɣ ɫɯɟɦɟ ɢɞёɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɠɟɥɟɡɚ (III) ɢ Al (III) ɫ 
ɤɚɪɛɨɧɚɬɚɦɢ ɳɟɥɨɱɧɵɯ ɦɟɬɚɥɥɨɜ, ɚ ɬɚɤɠɟ Cr(III)  ɢ Al(III) ɫ 
ɫɭɥɶɮɢɞɨɦ ɚɦɦɨɧɢɹ, ɧɚɬɪɢɹ. 

 ɋɨɥɢ, ɫɨɞɟɪɠɚɳɢɟ ɨɞɧɨɡɚɪɹɞɧɵɣ ɤɚɬɢɨɧ ɢ ɦɧɨɝɨɡɚɪɹɞɧɵɣ 
ɚɧɢɨɧ – (NH4)2CO3 – ɩɪɢ ɝɢɞɪɨɥɢɡɟ ɩɪɢɜɨɞɹɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ 
ɛɭɮɟɪɧɵɯ ɫɢɫɬɟɦ. 

(NH4)2CO3+ 2ɇ2Ɉ  NH4Oɇ + NH4ɇɋɈ3 

2NH4
+ + CO3

2– + 2ɇɈɇ  NH4Oɇ + NH4
+  + ɇɋɈ3

–. 
Ȼɭɮɟɪɧɵɦɢ ɧɚɡɵɜɚɸɬɫɹ ɬɚɤɢɟ ɪɚɫɬɜɨɪɵ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ 

ɫɨɯɪɚɧɹɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɇ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɢɡɛɵɬɤɚ ɤɢ-

ɫɥɨɬɵ ɢɥɢ ɨɫɧɨɜɚɧɢɹ.    
Ɍɚɤ ɞɨɛɚɜɥɟɧɢɟ ɜ ɩɨɥɭɱɟɧɧɭɸ ɫɢɫɬɟɦɭ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ 

ɩɪɢɜɟɞɟɬ ɤ ɫɜɹɡɵɜɚɧɢɸ ɢɯ ɜ ɦɚɥɨɞɢɫɫɨɰɢɢɪɭɸɳɭɸ ɭɝɨɥɶɧɭɸ 
ɤɢɫɥɨɬɭ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɤɚɪɛɨɧɚɬ ɢɨɧɨɜ, ɚ 
ɞɨɛɚɜɥɟɧɢɟ ɢɡɛɵɬɤɚ ɢɨɧɨɜ Ɉɇ– - ɭɜɟɥɢɱɢɬ ɫɨɞɟɪɠɚɧɢɟ ɫɥɚɛɨɝɨ 
ɨɫɧɨɜɚɧɢɹ. Ȼɭɮɟɪɧɵɟ ɪɚɫɬɜɨɪɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɭɮɟɪɧɨɣ 
ɟɦɤɨɫɬɶɸ. ɗɬɨ ɱɢɫɥɨ ɷɤɜɢɜɚɥɟɧɬɨɜ ɤɢɫɥɨɬɵ ɢɥɢ ɨɫɧɨɜɚɧɢɹ, 
ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɤ 1 ɥ ɪɚɫɬɜɨɪɚ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɪɇ 
ɫɢɫɬɟɦɵ ɧɚ ɟɞɢɧɢɰɭ. 

ɋɨɥɢ, ɫɨɞɟɪɠɚɳɢɟ ɫɢɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ ɢ ɫɢɥɶɧɭɸ ɤɢɫɥɨɬɭ 
ɝɢɞɪɨɥɢɡɭ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɢɯ ɢɨɧɵ ɧɟ ɫɜɹɡɵɜɚɸɬɫɹ ɫ 
ɢɨɧɚɦɢ ɜɨɞɵ ɜ ɦɚɥɨɞɢɫɫɨɰɢɢɪɭɸɳɢɟ ɫɨɟɞɢɧɟɧɢɹ. Ɍɚɤɨɣ 
ɝɢɞɪɨɥɢɡ ɫɜɨɞɢɬɫɹ ɤ ɞɢɫɫɨɰɢɚɰɢɢ ɜɨɞɵ. 
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Ɂɚɞɚɧɢɹ ɤ ɪɚɡɞɟɥɭ 6.6 

Ɋɚɫɫɱɢɬɚɬɶ ɤɨɧɫɬɚɧɬɭ ɝɢɞɪɨɥɢɡɚ, ɫɬɟɩɟɧɶ ɝɢɞɪɨɥɢɡɚ ɢ ɪɇ ɫɪɟɞɵ:  
1.   0,1 Ɇ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɚɦɦɨɧɢɹ 
2.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɮɨɪɦɢɚɬɚ ɧɚɬɪɢɹ 
3.   0,1 Ɇ ɪɚɫɬɜɨɪɚ ɰɢɚɧɢɞɚ ɤɚɥɢɹ 
4.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɩɨɯɥɨɪɢɬɚ ɚɦɦɨɧɢɹ 
5.   0,001 Ɇ ɪɚɫɬɜɨɪɚ ɝɢɩɨɯɥɨɪɢɬɚ ɪɭɛɢɞɢɹ 
6.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɚɰɟɬɚɬɚ ɤɚɥɢɹ 
7.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɮɬɨɪɢɞɚ ɧɚɬɪɢɹ 
8.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɚɦɦɨɧɢɹ 
9.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɮɨɪɦɢɚɬɚ ɤɚɥɢɹ 
10.   0,001 ɇ ɪɚɫɬɜɨɪɚ ɛɪɨɦɢɞɚ ɚɦɦɨɧɢɹ 
11.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɰɢɚɧɢɞɚ ɧɚɬɪɢɹ 
12.   0,0001 ɇ ɪɚɫɬɜɨɪɚ ɣɨɞɢɞɚ ɚɦɦɨɧɢɹ 
13.   0,1 Ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɢɬɚ ɤɚɥɢɹ 
14.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɢɬɚ ɚɦɦɨɧɢɹ 
15.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɮɬɨɪɢɞɚ ɫɟɪɟɛɪɚ 
16.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɮɨɪɦɢɚɬɚ ɚɦɦɨɧɢɹ 
17.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɮɬɨɪɢɞɚ ɤɚɥɢɹ 
18.   0,1 Ɇ ɪɚɫɬɜɨɪɚ ɰɢɚɧɢɞɚ ɚɦɦɨɧɢɹ 
19.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɚɰɟɬɚɬɚ ɧɚɬɪɢɹ 
20.   0,1 Ɇ ɪɚɫɬɜɨɪɚ ɝɢɩɨɯɥɨɪɢɬɚ ɚɦɦɨɧɢɹ 
21.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɮɬɨɪɢɞɚ ɧɚɬɪɢɹ 
22.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɚɰɟɬɚɬɚ ɚɦɦɨɧɢɹ 
23.   0,001 Ɇ ɪɚɫɬɜɨɪɚ ɰɢɚɧɢɞɚ ɪɭɛɢɞɢɹ 
24.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɮɬɨɪɢɞɚ ɚɦɦɨɧɢɹ 
25.   0,001 ɇ ɪɚɫɬɜɨɪɚ ɮɨɪɦɢɚɬɚ ɪɭɛɢɞɢɹ 
26.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɚɦɦɨɧɢɹ 
27.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɮɬɨɪɢɞɚ ɤɚɥɢɹ 
28.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɛɪɨɦɢɞɚ ɚɦɦɨɧɢɹ 
29.   0,001 ɇ ɪɚɫɬɜɨɪɚ ɚɰɟɬɚɬɚ ɪɭɛɢɞɢɹ 
30.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɣɨɞɢɞɚ ɚɦɦɨɧɢɹ 
31.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɮɬɨɪɢɞɚ ɫɟɪɟɛɪɚ 
32.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɢɬɚ ɚɦɦɨɧɢɹ 
33.   0,01 Ɇ ɪɚɫɬɜɨɪɚ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɢɹ 
34.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɮɨɪɦɢɚɬɚ ɚɦɦɨɧɢɹ 
35.   0,001 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɢɬɚ ɪɭɛɢɞɢɹ 
36.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɰɢɚɧɢɞɚ ɚɦɦɨɧɢɹ 
37.   0,1 Ɇ ɪɚɫɬɜɨɪɚ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ 
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38.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɚɰɟɬɚɬɚ ɚɦɦɨɧɢɹ 
39.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɢɬɚ ɧɚɬɪɢɹ 
40.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɮɬɨɪɢɞɚ ɚɦɦɨɧɢɹ 
41.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɫɭɥɶɮɢɬɚ ɧɚɬɪɢɹ 
42.   0,01 Ɇ ɪɚɫɬɜɨɪɚ ɣɨɞɢɞɚ ɚɦɦɨɧɢɹ 
43.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɫɭɥɶɮɢɬɚ ɧɚɬɪɢɹ 
44.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ 
45.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ 
46.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
47.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
48.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɞɢɝɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
49.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɫɭɥɶɮɢɞɚ ɧɚɬɪɢɹ 
50.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɫɭɥɶɮɢɞɚ ɧɚɬɪɢɹ 
51.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɰɢɧɤɚ 
52.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɰɢɧɤɚ 
53.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɫɜɢɧɰɚ(II) 
54.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɫɜɢɧɰɚ(II) 
55.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɠɟɥɟɡɚ(II) 
56.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɠɟɥɟɡɚ(III) 
57.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɠɟɥɟɡɚ(III) 
58.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɚɥɸɦɢɧɢɹ 
59.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɤɚɞɦɢɹ 
60.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɯɥɨɪɢɞɚ ɦɟɞɢ(II) 
61.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɯɪɨɦɚ(III) 
62.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɬɢɨɫɭɥɶɮɚɬɚ ɧɚɬɪɢɹ 
63.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɯɪɨɦɚɬɚ ɤɚɥɢɹ 
64.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
65.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɨɪɬɨɚɪɫɟɧɚɬɚ ɧɚɬɪɢɹ 
66.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɨɪɬɨɚɪɫɟɧɚɬɚ ɧɚɬɪɢɹ 
67.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɞɢɝɢɞɪɨɨɪɬɨɚɪɫɟɧɚɬɚ ɧɚɬɪɢɹ 
68.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɞɢɬɢɨɧɚɬɚ ɤɚɥɢɹ 
69.   0,001 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɞɢɬɢɨɧɚɬɚ ɤɚɥɢɹ 
70.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
71.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
72.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɞɢɝɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
73.   0,001 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɫɭɥɶɮɢɞɚ ɧɚɬɪɢɹ 
74.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɰɢɧɤɚ 
75.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɫɜɢɧɰɚ(II) 
76.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɠɟɥɟɡɚ(III) 
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77.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɨɪɬɨɚɪɫɟɧɚɬɚ ɧɚɬɪɢɹ 
78.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɨɪɬɨɚɪɫɟɧɚɬɚ ɧɚɬɪɢɹ 
79.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɞɢɝɢɞɪɨɨɪɬɨɚɪɫɟɧɚɬɚ ɧɚɬɪɢɹ 
80.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɫɜɢɧɰɚ(II) 
81.   0,001 ɇ ɪɚɫɬɜɨɪɚ ɧɢɬɪɚɬɚ ɠɟɥɟɡɚ(II) 
82.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɠɟɥɟɡɚ(III) 
83.   0,1 ɇ ɪɚɫɬɜɨɪɚ ɞɢɬɢɨɧɚɬɚ ɤɚɥɢɹ 
84.   0,01 ɇ ɪɚɫɬɜɨɪɚ ɝɢɞɪɨɞɢɬɢɨɧɚɬɚ ɤɚɥɢɹ. 

ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɚɤɰɢɣ ɢ ɭɤɚɡɚɬɶ ɪɇ (<7, ɪɚɜɧɨ 7, >7) ɜɨɞɧɵɯ 
ɪɚɫɬɜɨɪɨɜ ɫɥɟɞɭɸɳɢɯ ɫɨɥɟɣ (ɛɟɡ ɪɚɫɱɟɬɚ): 

  
85.  ɇɢɬɪɚɬɚ ɤɚɥɢɹ  Ƚɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ 
86.   ɏɥɨɪɢɬɚ ɤɚɥɢɹ  ɏɥɨɪɢɞɚ ɚɦɦɨɧɢɹ 
87.   Ȼɪɨɦɢɞɚ ɚɦɦɨɧɢɹ  Ɋɨɞɚɧɢɞɚ ɤɚɥɢɹ  
88.   ɉɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ  ɏɥɨɪɚɬɚ ɧɚɬɪɢɹ 
89.   ɏɥɨɪɢɬɚ ɤɚɥɢɹ  ɏɥɨɪɢɬɚ ɚɦɦɨɧɢɹ 
90.   Ƚɢɩɨɯɥɨɪɢɬɚ ɤɚɥɢɹ  Ⱥɪɫɟɧɚɬɚ ɧɚɬɪɢɹ 
91.  ɋɭɥɶɮɢɞɚ ɧɚɬɪɢɹ  ɏɪɨɦɚɬɚ ɤɚɥɢɹ 
92.   ɉɥɸɦɛɚɬɚ ɤɚɥɢɹ  ɏɥɨɪɢɞɚ ɠɟɥɟɡɚ(III) 
93.   ɇɢɬɪɚɬɚ ɦɚɝɧɢɹ  ɏɥɨɪɢɞɚ ɛɟɪɢɥɥɢɹ 
94.   ɋɭɥɶɮɚɬɚ ɧɚɬɪɢɹ  Ʉɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ 
95.   ɋɭɥɶɮɢɬɚ ɧɚɬɪɢɹ  ɋɭɥɶɮɢɞɚ ɚɥɸɦɢɧɢɹ 
96.   ɏɥɨɪɢɞɚ ɦɚɪɝɚɧɰɚ  ɏɪɨɦɢɬɚ ɧɚɬɪɢɹ 
97.   Ʉɚɪɛɨɧɚɬɚ ɤɚɥɢɹ  ɏɥɨɪɢɞɚ ɨɥɨɜɚ(II) 
98.   Ɍɟɬɪɚɛɨɪɚɬɚ ɧɚɬɪɢɹ  ɇɢɬɪɢɬɚ ɤɚɥɢɹ  
99.   Ƚɢɩɨɢɨɞɢɞɚ ɧɚɬɪɢɹ  ɇɢɬɪɚɬɚ ɚɦɦɨɧɢɹ 
100.   ɂɨɞɢɞɚ ɧɚɬɪɢɹ   Ɏɬɨɪɢɞɚ ɧɚɬɪɢɹ  
101.   ɐɢɚɧɢɞɚ ɧɚɬɪɢɹ  ɉɟɪɯɥɨɪɚɬɚ ɤɚɥɢɹ 
102.   ɂɨɞɚɬɚ ɤɚɥɢɹ  Ⱥɰɟɬɚɬɚ ɧɚɬɪɢɹ 
103.   Ƚɢɩɨɯɥɨɪɢɬɚ ɚɦɦɨɧɢɹ  Ɉɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ  
104.   Ɉɤɫɚɥɚɬɚ ɧɚɬɪɢɹ  ɋɭɥɶɮɢɞɚ ɧɚɬɪɢɹ 
105.   ɋɬɚɧɧɚɬɚ ɧɚɬɪɢɹ  ɏɥɨɪɢɞɚ ɫɭɪɶɦɵ(III) 
106.   ɋɭɥɶɮɚɬɚ ɠɟɥɟɡɚ(III)   ɋɭɥɶɮɚɬɚ ɚɥɸɦɢɧɢɹ  
107.   ɏɥɨɪɢɞɚ ɯɪɨɦɚ(III)  ɂɨɞɢɞɚ ɛɚɪɢɹ 
108.   Ʉɚɪɛɨɧɚɬɚ ɚɥɸɦɢɧɢɹ  Ɉɪɬɨɮɨɫɮɚɬɚ ɤɚɥɢɹ 
109.   ɋɭɥɶɮɢɞɚ ɯɪɨɦɚ  ɋɭɥɶɮɚɬɚ ɦɚɪɝɚɧɰɚ 
110.   ɇɢɬɪɚɬɚ ɰɢɧɤɚ  Ⱥɰɟɬɚɬɚ ɚɦɦɨɧɢɹ  
111.   ɋɟɥɟɧɢɬɚ ɧɚɬɪɢɹ  Ɉɪɬɨɯɪɨɦɢɬɚ ɛɚɪɢɹ 
112.   Ⱦɢɬɢɨɧɚɬɚ ɤɚɥɢɹ  ɇɢɬɪɚɬɚ ɚɥɸɦɢɧɢɹ 
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113.   ɇɢɬɪɚɬɚ ɠɟɥɟɡɚ(II)  ɇɢɬɪɚɬɚ ɠɟɥɟɡɚ(III) 
114.   ɇɢɬɪɚɬɚ ɤɚɞɦɢɹ  ɇɢɬɪɚɬɚ ɫɜɢɧɰɚ(II) 
115.   ɇɢɬɪɚɬɚ ɯɪɨɦɚ(III)  ɇɢɬɪɚɬɚ ɰɢɧɤɚ 
116.   ɇɢɬɪɢɬɚ ɚɦɦɨɧɢɹ  Ɉɤɫɚɥɚɬɚ ɦɚɝɧɢɹ 
117.   Ɉɪɬɨɚɪɫɟɧɚɬɚ ɧɚɬɪɢɹ  ɋɭɥɶɮɚɬɚ ɠɟɥɟɡɚ(II) 
118.   ɋɭɥɶɮɚɬɚ ɦɚɝɧɢɹ  Ɏɨɪɦɢɚɬɚ ɚɦɦɨɧɢɹ 
119.   ɐɢɚɧɢɞɚ ɤɚɥɢɹ  ɐɢɚɧɢɞɚ ɚɦɦɨɧɢɹ 
120.   ɏɥɨɪɢɞɚ ɦɟɞɢ(II)  Ɏɬɨɪɢɞɚ ɫɟɪɟɛɪɚ 
121.   Ɏɬɨɪɢɞɚ ɤɚɥɢɹ  Ɏɬɨɪɢɞɚ ɚɦɦɨɧɢɹ 
122.   ɋɭɥɶɮɢɬɚ ɚɦɦɨɧɢɹ  ɋɭɥɶɮɢɬɚ ɤɚɥɢɹ 
123.   Ƀɨɞɢɞɚ ɚɦɦɨɧɢɹ  ɋɭɥɶɮɢɬɚ ɚɥɸɦɢɧɢɹ 
124.   ɋɭɥɶɮɚɬɚ ɯɪɨɦɚ(III)  ɋɭɥɶɮɚɬɚ ɛɟɪɢɥɥɢɹ 
125.   ɋɭɥɶɮɚɬɚ ɦɟɞɢ(II)  ɋɭɥɶɮɚɬɚ ɧɢɤɟɥɹ(II) 
126.   ɋɭɥɶɮɚɬɚ ɨɥɨɜɚ(II)  ɋɭɥɶɮɚɬɚ ɤɨɛɚɥɶɬɚ(II) 
127.   Ƚɢɞɪɨɞɢɬɢɨɧɚɬɚ ɤɚɥɢɹ  Ƚɢɞɪɨɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ 
128.   Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɠɟɥɟɡɚ(III)  Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɦɟɞɢ(II) 
129.   Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɧɢɤɟɥɹ(II)  Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ cɜɢɧɰɚ(II) 

130.   Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɰɢɧɤɚ  Ƚɢɞɪɨɨɪɬɨɚɪɫɟɧɚɬɚ ɧɚɬɪɢɹ 
131.   Ƚɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɤɚɥɢɹ  Ƚɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
132.   Ƚɢɞɪɨɫɭɥɶɮɢɞɚ ɧɚɬɪɢɹ  Ƚɢɞɪɨɫɭɥɶɮɢɬɚ ɧɚɬɪɢɹ 
133.   Ƚɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ  Ƚɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
134.   Ⱦɢɝɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɤɚɥɢɹ  Ⱦɢɝɢɞɪɨɨɪɬɨɚɪɫɟɧɚɬɚ ɧɚɬɪɢɹ 

135.   Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɠɟɥɟɡɚ(II)  Ƚɢɞɪɨɤɫɨɯɥɨɪɢɞɚ ɚɥɸɦɢɧɢɹ 

136.   Ƚɢɞɪɨɤɫɨɯɥɨɪɢɞɚ ɤɚɞɦɢɹ  Ƚɢɞɪɨɤɫɨɯɥɨɪɢɞɚ ɠɟɥɟɡɚ(II) 
137.   Ƚɢɞɪɨɤɫɨɯɥɨɪɢɞɚ ɠɟɥɟɡɚ(III)  Ƚɢɞɪɨɤɫɨɯɥɨɪɢɞɚ ɦɚɝɧɢɹ 
138.   Ƚɢɞɪɨɤɫɨɯɥɨɪɢɞɚ ɦɟɞɢ(II)  Ƚɢɞɪɨɤɫɨɯɥɨɪɢɞɚ ɧɢɤɟɥɹ(II) 

139.   Ƚɢɞɪɨɤɫɨɯɥɨɪɢɞɚ ɫɜɢɧɰɚ(II)  Ƚɢɞɪɨɤɫɨɯɥɨɪɢɞɚ ɰɢɧɤɚ 
140.   Ƚɢɞɪɨɨɪɬɨɚɪɫɟɧɚɬɚ ɤɚɥɢɹ  Ƚɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 
141.   Ƚɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɤɚɥɢɹ  Ƚɢɞɪɨɫɭɥɶɮɢɞɚ ɤɚɥɢɹ 
142.   Ƚɢɞɪɨɫɭɥɶɮɢɬɚ ɤɚɥɢɹ  Ƚɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɤɚɥɢɹ  
143.   Ƚɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ  Ⱦɢɝɢɞɪɨɨɪɬɨɮɨɫɮɚɬɚ ɧɚɬɪɢɹ 

144.   Ⱦɢɝɢɞɪɨɨɪɬɨɚɪɫɟɧɚɬɚ ɤɚɥɢɹ  Ƚɢɞɪɨɞɢɬɢɨɧɚɬɚ ɧɚɬɪɢɹ 
145.   Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɠɟɥɟɡɚ(III)  Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɦɟɞɢ(II) 
146.   Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɧɢɤɟɥɹ(II)  Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɫɜɢɧɰɚ(II) 

147.   Ƚɢɞɪɨɤɫɨɧɢɬɪɚɬɚ ɰɢɧɤɚ  Ƚɢɞɪɨɤɚɪɛɨɧɚɬɚ ɤɚɥɢɹ. 
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Ɍɚɛɥɢɰɚ ɜɚɪɢɚɧɬɨɜ ɡɚɞɚɧɢɣ ɪɚɡɞɟɥɨɜ1-5 

№ 
ɜɚɪɢ
ɚɧɬɚ 

Ʉɥɚɫɫɵ 
 

ɧɟɨɪɝɚɧɢɱ
ɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢ
ɣ 

Ɂɚɤɨɧ 
ɷɤɜɢɜɚ
ɥɟɧɬɨɜ 

ɋɩɨɫɨɛɵ ɜɵɪɚɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɋɬɪ 
ɚɬ. ɏɢɦɢɱɟɫɤɚɹ ɫɜɹɡɶ 

1 2 3 4 5 

1 10 61 42 6 43 95 121 201 226 42 1 43 85 
2 2 45 34 9 44 84 135 195 232 1 2 44 86 
3 6 53 10 21 50 100 140 189 225 2 3 45 87 
4 14 47 11 24 64 105 144 181 229 3 4 46 88 
5 16 55 37 5 70 96 137 172 219 4 5 47 89 
6 27 58 32 25 73 85 145 190 231 5 6 48 90 
7 22 62 16 10 75 106 150 202 212 6 7 49 91 
8 32 67 40 22 71 113 159 209 224 7 8 50 92 
9 11 59 4 23 78 133 152 200 228 8 9 51 93 

10 21 65 24 40 51 86 141 173 214 9 10 52 94 
11 23 64 38 28 76 118 146 208 167 10 11 53 95 
12 1 43 36 32 74 107 158 171 217 11 12 54 96 
13 30 68 17 42 72 119 154 174 218 12 13 55 97 
14 34 66 19 34 65 87 136 180 213 13 14 56 98 
15 35 70 24 38 68 94 161 165 225 14 15 57 99 
16 18 51 28 36 52 117 150 167 215 15 16 58 100 
17 5 44 30 41 45 97 160 182 216 16 17 59 101 
18 39 56 26 33 69 101 153 207 228 17 18 60 102 
19 40 69 5 4 55 88 129 175 212 18 19 61 103 
20 36 80 17 11 63 108 156 169 227 19 20 62 104 
21 42 79 13 15 53 120 146 191 213 20 21 63 105 
22 41 81 25 39 2 89 121 203 232 21 22 64 106 
23 33 78 42 13 79 114 131 196 231 22 23 65 107 
24 3 83 22 27 54 98 155 183 215 23 24 66 108 
25 47 82 20 26 66 112 122 210 220 24 25 67 109 
26 28 75 32 29 76 102 138 204 217 25 26 68 110 
27 7 74 18 3 46 90 142 184 222 26 27 69 111 
28 8 52 9 12 56 104 123 176 226 27 28 70 112 
29 29 50 14 35 80 109 139 192 221 28 29 71 113 
30 31 56 37 2 47 116 124 206 220 29 30 72 114 
31 21 57 31 16 57 91 132 165 185 30 31 73 115 
32 41 61 35 30 59 111 128 177 223 31 32 74 116 
33 15 69 21 37 67 99 125 198 220 32 33 75 117 
34 9 67 27 1 49 108 147 205 226 33 34 76 118 
35 1 71 6 14 48 92 143 193 218 34 35 77 119 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ ɜɚɪɢɚɧɬɨɜ ɡɚɞɚɧɢɣ ɪɚɡɞɟɥɨɜ1-5 

№ 
ɜɚɪɢ
ɚɧɬɚ 

Ʉɥɚɫɫɵ 
 

ɧɟɨɪɝɚɧɢɱ
ɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢ
ɣ 

Ɂɚɤɨɧ 
ɷɤɜɢɜɚ
ɥɟɧɬɨɜ 

ɋɩɨɫɨɛɵ ɜɵɪɚɠɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɋɬɪ 
ɚɬ. ɏɢɦɢɱɟɫɤɚɹ ɫɜɹɡɶ 

1 2 3 4 5 

36 18 77 39 31 77 99 157 186 219 35 36 78 120 
37 19 76 8 18 58 110 130 178 216 36 37 79 121 
38 17 84 15 7 81 103 126 199 230 37 38 80 122 
39 20 82 23 19 60 93 127 194 224 38 39 81 123 
40 24 83 3 17 61 111 148 187 226 39 40 82 124 
41 42 81 7 8 82 115 149 179 232 40 41 83 125 
42 4 62 1 20 83 94 134 188 211 41 42 84 126 

Ɍɚɛɥɢɰɚ ɜɚɪɢɚɧɬɨɜ ɡɚɞɚɧɢɣ ɪɚɡɞɟɥɚ 6 

№ 

ɜɚɪ. 

ɗɥɟɤɬɪɨɥɢɬɵ ɂɨɧɧɨɟ 
ɩɪɨɢɡɜɟ

ɞɟɧɢɟ 
ɜɨɞɵ 

ɉɪɨɢɡɜɟɞɟɧɢɟ 
ɪɚɫɬɜɨɪɢɦɨɫɬɢ 

Ƚɢɞɪɨɥɢɡ ɫɢɥɶɧ
ɵɟ 

ɫɥɚɛ
ɵɟ 

6.2 6.3 6.4 6.5 6.6 

1 1 1 1 1 43 85 1 43 85 127 
2 2 2 2 2 44 86 2 44 86 128 
3 3 3 3 3 45 87 3 45 87 129 
4 4 4 4 4 46 88 4 46 88 130 
5 5 5 5 5 47 89 5 47 89 131 
6 6 6 6 6 48 90 6 48 90 132 
7 7 7 7 7 49 91 7 49 91 133 
8 8 8 8 8 50 92 8 50 92 134 
9 9 9 9 9 51 93 9 51 93 135 
10 10 10 10 10 52 94 10 52 94 136 
11 11 11 11 11 53 95 11 53 95 137 
12 12 12 12 12 54 96 12 54 95 138 
13 13 13 13 13 55 97 13 55 97 139 
14 14 14 14 14 56 98 14 56 98 140 
15 15 15 15 15 57 99 15 57 99 141 
16 16 16 16 16 58 100 16 58 100 142 
17 17 17 17 17 59 101 17 59 101 143 
18 18 18 18 18 60 102 18 60 102 144 
19 19 19 19 19 61 103 19 61 103 145 
20 20 20 20 20 62 104 20 62 104 146 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ ɜɚɪɢɚɧɬɨɜ ɡɚɞɚɧɢɣ ɞɥɹ ɪɚɡɞɟɥɚ 6 

 

 
 
 
 
 
 
 
 
 

21 21 21 21 21 63 105 21 63 105 147 
22 22 22 22 22 64 106 22 64 106 117 
23 23 23 23 23 65 107 23 65 107 121 
24 24 24 24 24 66 108 24 66 108 98 
25 25 25 25 25 67 109 25 67 109 125 
26 26 26 26 26 68 110 26 68 110 137 
27 27 27 27 27 69 111 27 69 111 126 
28 28 28 28 28 70 112 28 70 112 130 
29 29 29 29 29 71 113 29 71 113 134 
30 30 30 30 30 72 114 30 72 114 140 
31 31 31 31 31 73 115 31 73 115 145 
32 32 32 32 32 74 116 32 74 116 146 
33 33 33 33 33 75 117 33 75 117 123 
34 34 34 34 34 76 118 34 76 118 135 
35 35 35 35 35 77 119 35 77 119 144 
36 36 36 36 36 78 120 36 78 120 128 
37 37 37 37 37 79 121 37 79 121 131 
38 38 38 38 38 80 122 38 80 122 145 
39 39 39 39 39 81 123 39 81 123 147 
40 40 40 40 40 82 124 40 82 124 133 
41 41 41 41 41 83 125 41 83 125 129 
42 42 42 42 42 84 126 42 84 126 140 

№ 

ɜɚɪ. 

ɗɥɟɤɬɪɨɥɢɬɵ ɂɨɧɧɨɟ 
ɩɪɨɢɡɜɟ

ɞɟɧɢɟ 
ɜɨɞɵ 

ɉɪɨɢɡɜɟɞɟɧɢɟ 
ɪɚɫɬɜɨɪɢɦɨɫɬɢ 

Ƚɢɞɪɨɥɢɡ ɫɢɥɶɧ
ɵɟ 

ɫɥɚɛ
ɵɟ 

6.2 6.3 6.4 6.5 6.6 
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ɉ Ɋ ɂ Ʌ Ɉ ɀ ȿ ɇ ɂ ə 

ɉɪɢɥɨɠɟɧɢɟ 1 
Ɍɪɚɞɢɰɢɨɧɧɵɟ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɧɚɡɜɚɧɢɹ  

ɧɟɤɨɬɨɪɵɯ ɤɢɫɥɨɬ 
 

Ɍɪɚɞɢɰɢɨɧɧɵɟ 
ɧɚɡɜɚɧɢɹ ɧɟɤɨɬɨɪɵɯ 

ɤɢɫɥɨɬ 

Ɏɨɪɦɭɥɚ 
ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɧɚɡɜɚɧɢɹ 

ɧɟɤɨɬɨɪɵɯ ɤɢɫɥɨɬ 

Ⱥɡɨɬɢɫɬɚɹ HNO2 Ⱦɢɨɤɫɨɧɢɬɪɚɬ ɜɨɞɨɪɨɞɚ 

Ⱥɥɸɦɢɧɢɟɜɚɹ (ɦɟɬɚ) ɇȺ1Ɉ2 Ⱦɢɨɤɫɨɚɥɸɦɢɧɚɬ ɜɨɞɨɪɨɞɚ 

Ȼɨɪɧɚɹ (ɦɟɬɚ) ɇȼɈ2 Ⱦɢɨɤɫɨɛɨɪɚɬ () ɜɨɞɨɪɨɞɚ 

Ȼɨɪɧɚɹ (ɨɪɬɨ) ɇ3ȼɈ3 Ɍɪɢɨɤɫɨɛɨɪɚɬ ()ɜɨɞɨɪɨɞɚ 

Ȼɨɪɧɚɹ (ɬɟɬɪɚ) ɇ2ȼ4Ɉ7 Ƚɟɩɬɚɨɤɫɨɬɟɬɪɚɛɨɪɚɬ () ɜɨɞɨɪɨɞɚ 

Ȼɪɨɦɧɨɜɚɬɢɫɬɚɹ ɇȼrɈ Ɉɤɫɨɛɪɨɦɚɬ () ɜɨɞɨɪɨɞɚ 

Ɍɢɨɰɢɚɧɨɜɚɹ HCNS Ɍɢɨɰɢɚɧɢɞ ɜɨɞɨɪɨɞɚ 

Ɍɢɨɫɟɪɧɚɹ ɇ2S2O3 Ɍɪɢɨɤɫɨɞɢɫɭɥɶɮɚɬ(), ɜɨɞɨɪɨɞɚ 

Ƀɨɞɧɨɜɚɬɚɹ ɇIO3 Ɍɪɢɨɤɫɨɯɥɨɪɚɬ ɜɨɞɨɪɨɞɚ 

ɂɨɞɧɨɜɚɬɢɫɬɚɹ ɇIO Ɉɤɫɨɯɥɨɪɚɬ ɜɨɞɨɪɨɞɚ 

Ʉɪɟɦɧɢɟɜɚɹ (ɦɟɬɚ) H2SiO3 Ɍɪɢɨɤɫɨɫɢɥɢɤɚɬ ɜɨɞɨɪɨɞɚ 

Ʉɪɟɦɧɢɟɜɚɹ (ɨɪɬɨ) H4SiO4 Ɍɟɬɪɚɨɤɫɨɫɢɥɢɤɚɬ ɜɨɞɨɪɨɞɚ 

Ɇɭɪɚɜɶɢɧɚɹ ɇɋɈɈɇ Ɇɟɬɚɧɤɚɪɛɨɧɨɜɚɹ 

Ɇɵɲɶɹɤɨɜɚɹ (ɨɪɬɨ) ɇ3AsO4 Ɍɟɬɪɚɨɤɫɨɚɪɫɟɧɚɬ (V) ɜɨɞɨɪɨɞɚ 

Ɇɵɲɶɹɤɨɜɢɫɬɚɹ (ɨɪɬɨ) ɇ3AsO3 Ɍɪɢɨɤɫɨɚɪɫɟɧɢɬ (III) ɜɨɞɨɪɨɞɚ 

ɉɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɇ2O2 ɉɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ 

Ɏɬɨɪɨɜɨɞɨɪɨɞɧɚɹ HF Ɏɬɨɪɢɞ ɜɨɞɨɪɨɞɚ 

ɏɥɨɪɧɚɹ ɇɋɈ4 Ɍɟɬɪɚɨɤɫɨɯɥɨɪɚɬ (V) ɜɨɞɨɪɨɞɚ 

ɋɟɥɟɧɨɜɚɹ ɇ2SeO4 Ɍɟɬɪɚɨɤɫɨɫɫɟɥɟɧɚɬ (VI) ɜɨɞɨɪɨɞɚ 

ɋɟɪɧɚɹ ɇ2SO4 Ɍɟɬɪɚɨɤɫɨɫɭɥɶɮɚɬ (VI) ɜɨɞɨɪɨɞɚ 

ɋɟɪɧɢɫɬɚɹ ɇ2SɈ3 Ɍɟɬɪɚɨɤɫɨɫɭɥɶɮɢɬ (IV) ɜɨɞɨɪɨɞɚ 

ɋɟɪɨɜɨɞɨɪɨɞɧɚɹ ɇ2S ɋɭɥɶɮɢɞ ɜɨɞɨɪɨɞɚ 

ɐɢɚɧɨɜɨɞɨɪɨɞɧɚɹ HCN ɐɢɚɧɢɞ ɜɨɞɨɪɨɞɚ 

ɉɟɪɨɤɫɨɞɢɫɟɪɧɚɹ ɇ2S2Ɉ6(Ɉ2) 
ɉɟɪɨɤɫɨɝɟɤɫɚɨɤɫɨɞɢɫɭɥɶɮɚɬ (V) 

ɜɨɞɨɪɨɞɚ 
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ɉɪɢɥɨɠɟɧɢɟ 2  
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɨɫɬɢ  

ɧɟɤɨɬɨɪɵɯ ɷɥɟɦɟɧɬɨɜ 
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                                                                                    ɉɪɢɥɨɠɟɧɢɹ 3 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɵ ɦɨɥɟɤɭɥ 

ɑɢɫ
-ɥɨ 
ɩɚɪ 
ê 

ɑɢɫɥ
ɨ 

ɧ/ɩɨ
ɞ. 

ɩɚɪ 
ê 

              
                       Ɍɢɩ ɝɢɛɪɢɞɢɡɚɰɢɢ ɢ ɮɨɪɦɚ ɦɨɥɟɤɭɥ 
 
 
 
 

 Ɉɛɳɚɹ 
 ɮɨɪɦɭ- 
     ɥɚ 

  ɍɝɨɥ 
  ɪɚɞ0  

  
    2          

    
    0         

                               
   
      
   Sp - ɝɢɛɪɢɞɢɡɚɰɢɹ      ɥɢɧɟɣɧɚɹ    dp -  ɝɢɛɪɢɞɢɡɚɰɢɹ   

 
 
    Ⱥȼ2 

 
 
    180 

      
 
    3 
    2 

    
 
    0 
    1 

       
          
 
   Sp2   - ɬɪɟɭɝɨɥɶɧɚɹ                      dp2   ;   Sd2    - ɭɝɨɥɤɨɜɵɟ 
                                                                                                                             

 
 
 
    Ⱥȼ3 
   Ⱥȼ2ȿ 

 
 
 
   120 
 >120 

  
     
     4 
     3 
     2      

 
 
    0 
    1 
    2 

  
     
   Sp3   - ɬɟɬɪɚɷɞɪ          p3    - ɬɪɢɝɨɧɚɥɶɧɚɹ              p2   -  ɭɝɨɥɤɨɜɚɹ  
                                                            ɩɢɪɚɦɢɞɚ 

 
 
   Ⱥȼ4 
  Ⱥȼ3ȿ 
  Ⱥȼ2ȿ2 

 
 
          
 
  109,5 
  
<104,5 

  
 
 
     5 
     4 
     3 
     2 
 
 
 
 
 

   
 
 
    0 
    1 
    2 
    3 

  
    
 
 Sp3d   - ɬɟɬɪɚɷɞɪɢɱɟɫɤɚɹ   ɪ3d   - ɬɟɬɪɚɷɞɪɢɱɟɫɤɚɹ    p2d   -               
             ɛɢɩɢɪɚɦɢɞɚ                       ɩɢɪɚɦɢɞɚ                   Ɍ-ɨɛɪɚɡɧɚɹ                                                                                      
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ɑɢɫɥ
ɨ 
  ɩɚɪ 
   ê 

ɑɢɫɥ
ɨ 
ɧ/ɩɨ
ɞ. 
ɩɚɪ 

                 
                       Ɍɢɩ ɝɢɛɪɢɞɢɡɚɰɢɢ ɢ ɮɨɪɦɚ ɦɨɥɟɤɭɥ 

 Ɉɛɳɚɹ 
 ɮɨɪɦɭ- 
     ɥɚ 

 ɍɝɨɥ 
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       Sp3d2   - ɨɤɬɚɷɞɪ                       ɪ3d2   - ɨɤɬɚɷɞɪɢɱɟɫɤɚɹ  
                                                                             ɩɢɪɚɦɢɞɚ                
 

                                    

 
                  Sp2d   - ɩɥɨɫɤɢɣ ɤɜɚɞɪɚɬ                               Sp3    - 
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ɉɪɢɥɨɠɟɧɢɟ 4 

Ʉɨɧɫɬɚɧɬɵ ɞɢɫɫɨɰɢɚɰɢɢ ɧɟɤɨɬɨɪɵɯ ɷɥɟɤɬɪɨɥɢɬɨɜ 

 

ɗɥɟɤɬɪɨɥɢɬ 

 

Ʉɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ 
ɇɚɡɜɚɧɢɟ ɚɧɢɨɧɚ 

K1/ Ʉ2/ Ʉ3 

 Ⱥ• Ʉɢcɥɨɬɵ 

 Ⱥɡɨɬɢɫɬɚɹ HNO2 

 

5,110–4
 

 

ɇɢɬɪɢɬ  
 Ⱥɡɨɬɧɚɹ HNO3 

 
10 ɇɢɬɪɚɬ  

Ⱥɥɸɦɢɧɢɟɜɚɹ (ɦɟɬɚ) ɇȺlɈ2 4,0  10–13 Ɇɟɬɚɚɥɸɦɢɧɚɬ  
Ȼɨɪɧɚɹ (ɦɟɬɚ) ɇȼɈ2 7,5  10–10 Ɇɟɬɚɛɨɪɚɬ  
Ȼɨɪɧɚɹ (ɨɪɬɨ) ɇ3ȼɈ3 

 

5,8 10–10
 

 

Ɉɪɬɨɛɨɪɚɬ  
 Ȼɨɪɧɚɹ (ɬɟɬɪɚ) ɇ2ȼ4Ɉ7 

 

1,8 .10–4
 

 

Ƚɢɞɪɨɬɟɬɪɚɛɨɪɚɬ  
  2 .10–8

 

 

Ɍɟɬɪɚɛɨɪɚɬ  
 Ȼɪɨɦɧɨɜɚɬɢɫɬɚɹ ɇɜrɈ 

 

2,5 .10–9
 

 

Ƚɢɩɨɛɪɨɦɢɬ 

Ȼɪɨɦɨɜɨɞɨɪɨɞɧɚɹ HBr 109 Ȼɪɨɦɢɞ  
 Ȼɪɨɦɧɚɹ ɇbrɈ4 

 

~10 8 

 
ɉɟɪɛɪɨɦɚɬ 

Ȼɪɨɦɧɨɜɚɬaɹ ɇbrɈ3 

 

2,0.10 – 1 
 

Ȼɪɨɦɚɬ 

ȼɢɧɧɚɹ ɇ2ɋ4ɇ4Ɉ6 

 

9,1 .10–4
 

 

Ƚɢɞɪɨɬɚɪɬɪɚɬ  
ɬɚɪ  4,3 .10–5

 

 
Ɍɚɪɬɪɚɬ  

Ⱦɢɯɪɨɦɨɜɚɹ H2Cr7O7 

 

 

 

 

 2,3.10–2
 

 

Ⱦɢɯɪɨɦɚɬ  
 ɂɨɞɧɨɜɚɬɢɫɬɚɹ ɇIO 

 

2,3 10–11
 

 

Ƚɢɩɨɢɨɞɢɞ  
Ƀɨɞɧɨɜɚɬɚɹ ɇIO3 

 

1,6 . 10–1
 

 

ɂɨɞɚɬ 

ɂɨɞɧɚɹ H5IO6 2,45.10 – 2  Ɍɟɬɪɚɝɢɞɪɨɩɟɪɢɨɞɚɬ 

 4,3.10 – 9  Ɍɪɢɝɢɞɪɨɩɟɪɢɨɞɚɬ 

 1,0.10 – 15 Ⱦɢɝɢɞɪɨɩɟɪɢɨɞɚɬ 

ɂɨɞɨɜɨɞɨɪɨɞɧɚɹ HI 1011 ɂɨɞɢɞ  
Ʉɪɟɦɧɢɟɜɚɹ (ɦɟɬɚ) H2SiO3 2,2  10–10

 

 

Ƚɢɞɪɨɦɟɬɚɫɢɥɢɤɚɬ 

 1,6  10–12 Ɇɟɬɚɫɢɥɢɤɚɬ 

Ʉɪɟɦɧɢɟɜɚɹ (ɨɪɬɨ) H4SiO4 

 

2,0  10–10
 

 

Ɍɪɢɝɢɞɪɨɨɪɬɨɫɢɥɢɤɚɬ 

 2,0  10–12 Ⱦɢɝɢɞɪɨɨɪɬɨɫɢɥɢɤɚɬ 

 1,0  10–12
 

 
Ƚɢɞɪɨɨɪɬɨɫɢɥɢɤɚɬ  

Ɇɚɪɝɚɧɰɨɜɚɹ HmnO4 2,0  102 ɉɟɪɦɚɧɝɚɧɚɬ 

Ɇɚɪɝɚɧɰɨɜɢɫɬɚɹ H2MnO4 ~10 – 1 Ƚɢɞɪɨɦɚɧɝɚɧɚɬ 

 7,1.10 – 11 Ɇɚɧɝɚɧɚɬ 
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 ɗɥɟɤɬɪɨɥɢɬ 

 

Ʉɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ 
ɇɚɡɜɚɧɢɟ ɚɧɢɨɧɚ 

K1/ Ʉ2/ Ʉ3 

 Ⱥ• Ʉɢcɥɨɬɵ 

 Ɇɭɪɚɜɶɢɧɚɹ ɇɋɈɈɇ 

 

1,8.10–4
 

 

Ɏɨɪɦɢɚɬ  
 Ɇɵɲɶɹɤɨɜɚɹ (ɨɪɬɨ) ɇ3AsO4 

 

6,0.10–3
 

 

Ⱦɢɝɢɞɪɨɨɪɝɨɚɪɫɟɧɚɬ 

 1 .10–7
 

 
Ƚɢɞɪɨɨɪɬɨɚɪɫɟɧɚɬ 

 3,0.10–12
 

 
Ɉɪɬɨɚɪɫɟɧɚɬ 

Ɇɵɲɶɹɤɨɜɢɫɬɚɹ ɇ3AsO3 

 

5,1.10–10
 

 

Ⱦɢɝɢɞɪɨɨɪɝɨɚɪɫɟɧɢɬ 

 3•10 – 14 
 

Ƚɢɞɪɨɨɪɬɨɚɪɫɟɧɢɬ 

  Ɉɪɬɨɚɪɫɟɧɢɬ 

ɉɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɇ2O2 

 

2,0.10–12
 

 

- 

 ɉɥɚɜɢɤɨɜɚɹ HF 

 

6,8.10–4
 

 

Ɏɬɨɪɢɞ  
 Ɋɨɞɚɧɢɫɬɨɜɨɞɨɪɨɞɧɚɹ HSNC ~10 Ɋɨɞɚɧɢɞ 

ɋɟɥɟɧɢɫɬɚɹ ɇ2SeɈ3 

 

2,4.10–3 

 
Ƚɢɞɪɨɫɟɥɟɧɢɬ 

 4,8.10–9
 

 
ɋɟɥɟɧɢɬ 

ɋɟɥɟɧɨɜɚɹ ɇ2SeO4 

 

1.10  3 
 

Ƚɢɞɪɨɫɟɥɟɧɚɬ 

 1,3.10–2
 

 

ɋɟɥɟɧɚɬ 

ɋɟɪɧɚɹ ɇ2SO4 

 

1,0.103 

 

Ƚɢɞɪɨɫɭɥɶɮɚɬ 

 1,2.10–2
 

 

ɋɭɥɶɮɚɬ 

ɋɢɧɢɥɶɧɚɹ HCN 

 

6,2 . 10–10
 

 

ɐɢɚɧɢɞ 
 ɋɟɪɧɢɫɬɚɹ ɇ2S Ɉ3 

 

1,7. 10–2
 

 

Ƚɢɞɪɨɫɭɥɶɮɢɬ 

 6,2.10–8
 

 
ɋɭɥɶɮɢɬ 

ɋɟɪɨɜɨɞɨɪɨɞ ɇ2S 

 

1 . 10–7
 

 

Ƚɢɞɪɨɫɭɥɶɮɢɞ 
  1.10–14 ɋɭɥɶɮɢɬ  

Ɍɢɨɫɟɪɧɚɹ H2S203 

 

2,5.10–1
 

 

Ƚɢɞɪɨɬɢɨɫɭɥɶɮɚɬ 

 1,9.10–2
 

 
Ɍɢɨɫɭɥɶɮɚɬ 

Ɍɢɨɰɢɚɧɨɜɚɹ HCNS 
 

1,4.10–1 
 

Ɍɢɨɰɢɚɧɚɬ 
 ɍɝɨɥɶɧɚɹ ɇ2ɋɈ3 

 
4,5.10–7 

 
Ƚɢɞɪɨɤɚɪɛɨɧɚɬ 

 4,8.10–11 
 

Ʉɚɪɛɨɧɚɬ 

ɍɤɫɭɫɧɚɹ ɋɇ3ɋɈɈɇ 
 

1,8.10–5 
 

Ɉɤɫɚɥɚɬ 
 Ɏɨɫɮɨɪɢɫɬɚɹ ɇ2(ɇ) ɊɈ3 

 
1,6.10–2 

 
Ƚɢɞɪɨɨɪɬɨɮɨɫɮɢɬ 

ɇ(ɇ) ɊɈ3
- 2.10–7 

 
Ɉɪɬɨɮɨɫɮɢɬ 
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ɗɥɟɤɬɪɨɥɢɬ 

 

Ʉɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ 
ɇɚɡɜɚɧɢɟ ɚɧɢɨɧɚ 

K1/ Ʉ2/ Ʉ3 

 Ⱥ• Ʉɢcɥɨɬɵ 

 Ɏɨɫɮɨɪɧɚɹ (ɞɢ) ɇ4Ɋ2Ɉ7 10–1 Ɍɪɢɝɢɞɪɨɞɢɮɨɫɮɚɬ 

 10–2 Ⱦɢɝɢɞɪɨɞɢɮɨɫɮɚɬ 

 10–9 Ƚɢɞɪɨɞɢɮɨɫɮɚɬ 

Ɏɨɫɮɨɪɧɚɹ (ɦɟɬɚ) ɇɊɈ3 - Ɇɟɬɚɮɨɫɮɚɬ 

Ɏɨɫɮɨɪɧɚɹ (ɨɪɬɨ) ɇ3ɊO4 
 

7,6.10–3 

 
Ⱦɢɝɢɞɪɨɨɪɬɨɮɨɫɮɚɬ 

 6,2.10–8 
 

Ƚɢɞɪɨɨɪɬɨɮɨɫɮɚɬ 

 4,2.10–13 

 
Ɉɪɬɨɮɨɫɮɚɬ  

Ɏɨɫɮɨɪɧɨɜɚɬɢɫɬɚɹ ɇ(ɇ2)ɊɈ2 
 

7,9.10–2 
 

Ƚɢɩɨɮɨɫɮɢɬ 
 Ɏɬɨɪɨɜɨɞɨɪɨɞɧɚɹ ɇF 6,6  10–4 Ɏɬɨɪɢɞ 

ɏɥɨɪɢɫɬɚɹ ɇClɈ2 1,1.10 –2      ɏɥɨɪɢɬ 

ɏɥɨɪɧɚɹ ɇɋlɈ4 ~108 ɉɟɪɯɥɨɪɚɬ 

ɏɥɨɪɧɨɜɚɬɚɹ ɇɋlɈ3   ~10 3 ɏɥɨɪɚɬ 

ɏɥɨɪɧɨɜɚɬɢɫɬɚɹ ɇɋlO 
 

5.10–8 
 

Ƚɢɩɨɯɥɨɪɢɬ 
ɏɥɨɪɢɞ ɏɥɨɪɨɜɨɞɨɪɨɞɧɚɹ ɇɋl 107 ɏɥɨɪɢɞ 

ɏɪɨɦɨɜɚɹ H2CrO4 
 

1,1.10–1 
 

Ƚɢɞɪɨɯɪɨɦɚɬ 
  3,2.10–7 ɏɪɨɦɚɬ 

ɓɚɜɟɥɟɜɚɹ ɇ2ɋ2Ɉ4 5,6.10-2 Ƚɢɞɪɨɨɤɫɚɥɚɬ 

 5,4.10-5 Ɉɤɫɚɥɚɬ 

ɐɢɚɧɢɫɬɨɜɨɞɨɪɨɞɧɚɹ HCN 5,6.10-10 ɐɢɚɧɢɞ 

 

ɗɥɟɤɬɪɨɥɢɬ 

 

Ʉɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ 
ɇɚɡɜɚɧɢɟ ɤɚɬɢɨɧɚ 

K1/ Ʉ2/ Ʉ3 

Ȼ•Ɉɫɧɨɜɚɧɢɹ 

 Ⱥɦɦɢɚɤ NH3 + H20 

 

1,76 . 10–5
 

 

Ⱥɦɦɨɧɢɹ (…..) 
 Ƚɢɞɪɚɡɢɧ N2H4 + ɇ20 

 

9,8 . 10–7
 

 

Ƚɢɞɪɨɡɢɧ (…..) 
 Ƚɢɞɪɨɤɫɢɥɚɦɢɧ Nɇ2OH+ɇ2O 

 

9,6 . 10–9
 

 

Ƚɢɞɪɨɤɫɢɥɚɦɢɧ (…..) 
 Ƚɢɞɪɨɤɫɢɞ ɚɥɸɦɢɧɢɹ Ⱥl(0ɇ)3 8,3.10-9  Ⱦɢɝɢɞɪɨɤɫɨɚɥɸɦɢɧɢɹ… 

 2,1.10-9 Ƚɢɞɪɨɤɫɨɚɥɸɦɢɧɢɹ
…  1,38  10–9 Ⱥɥɸɦɢɧɢɹ….. 
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ɗɥɟɤɬɪɨɥɢɬ 

 

Ʉɨɧɫɬɚɧɬɚ ɞɢɫɫɨɰɢɚɰɢɢ 
ɇɚɡɜɚɧɢɟ ɤɚɬɢɨɧɚ 

K1/ Ʉ2/ Ʉ3 

Ȼ•Ɉɫɧɨɜɚɧɢɹ 

 Ƚɢɞɪɨɤɫɢɞ ɛɚɪɢɹ ȼɚ(Ɉɇ)2 

 

- 

 

Ƚɢɞɪɨɤɫɨɛɚɪɢɹ… 

  2,3.10–1
 

 

Ȼɚɪɢɹ …. 
Ƚɢɞɪɨɤɫɢɞ ɠɟɥɟɡɚ Fe(Ɉɇ)2 

 

1,2.10-2  Ƚɢɞɪɨɤɫɨɠɟɥɟɡɚ… 
  1,3.10–4

 

 

ɀɟɥɟɡɚ (II)….. 
Ƚɢɞɪɨɤɫɢɞ ɠɟɥɟɡɚ Fe(Ɉɇ)3 4,8.10-11  Ⱦɢɝɢɞɪɨɤɫɨɠɟɥɟɡɚ 

(III)….  1,3.10–11
 Ƚɢɞɪɨɤɫɨɠɟɥɟɡɚ (III)…. 

  1,3.10–12
 ɀɟɥɟɡɚ (III)…. 

Ƚɢɞɪɨɤɫɢɞ ɤɚɥɶɰɢɹ ɋɚ(Ɉɇ)2 

 

- 

 

 

  4,0.10–2
 

 

Ʉɚɥɶɰɢɹ … 

Ƚɢɞɪɨɤɫɢɞ ɥɢɬɢɹ LiɈɇ 

 

6,8  10–1
 

 

Ʌɢɬɢɹ…. 
 Ƚɢɞɪɨɤɫɢɞ ɦɚɝɧɢɹ Mg(Ɉɇ)2 

 

- 

 

 

 2,5  10–3
 

 

Ɇɚɝɧɢɹ ….. 
Ƚɢɞɪɨɤɫɢɞ ɦɟɞɢ ɋu(Ɉɇ)2 

 

- 

 

 

 3,4  10–7
 

 

Ɇɟɞɢ ….. 
Ƚɢɞɪɨɤɫɢɞ ɧɢɤɟɥɹ Ni(Ɉɇ)2 

 

- 

 

 

 3,4  10–5
 

 

ɇɢɤɟɥɹ ….. 
Ƚɢɞɪɨɤɫɢɞ  ɯɪɨɦɚ ɋr(Ɉɇ)3 

 

- 

 

 

 -  

 1,0  10–10
 ɏɪɨɦɚ (III)….. 

Ƚɢɞɪɨɤɫɢɞ ɫɟɪɟɛɪɚ AgOH 

 

5,0 . 10–3
 

 

ɋɟɪɟɛɪɚ ….. 
ɐɢɧɤɚ Ƚɢɞɪɨɤɫɢɞ ɰɢɧɤɚ Zn(OH)2 8,3.10-5 Ƚɢɞɪɨɤɫɨɰɢɧɤɚ …. 

 1,5.10-7 ɐɢɧɤɚ …. 
Ƚɢɞɪɨɤɫɢɞ ɫɜɢɧɰɚ Pb(OH)2 9,6•10 – 4 Ƚɢɞɪɨɤɫɨɫɜɢɧɰɚ (II)…. 

 3,0•10 – 8 ɋɜɢɧɰɚ  (II)…. 
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ɉɪɢɥɨɠɟɧɢɟ 5 
 ɉɪɨɢɡɜɟɞɟɧɢɟ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɯ ɜ ɜɨɞɟ 

ɫɨɟɞɢɧɟɧɢɣ (ɩɪɢ 25 ɋ) 
 

ɋɈɅɖ ɉɊ ɋɈɅɖ ɉɊ ɋɈɅɖ ɉɊ 

Ag2C2O4 3,510–11 Bi2(C2O4)3 4,0·10–36 Cɚ(ɇ2ɊO4)2 1,010 –3 

Ag2CO3 1,210–12 Bi2S3 1,0·10–97 Cɚ3(ȺsO4)2 6,8·10–11 

Ag2Cr2O7 1,010–10 BiAsO4 2,8·10–10 CɚCɈ3 3,8·10 –9 

Ag2CrO4 1,110–12 BiI3 8,1·10–19 CɚSɈ3 1,310 –8 

Ag2S 6,310–50 BiOCl 7,0·10 –9 CdC2O4 1,510 –8 

Ag2SO3 1,510–14 BiPO4 1,3·10–23 CdSeO3 1,310 –9 

Ag2SO4 1,610 –5 Bɚ(IOɡ)2 1,5·10 –9 CdCO3 5,210–12 

Ag3AsO4 1,110–22 Bɚ(Oɇ)2 5,010 –3 ɋd(Oɇ)2 2,210–14 

Ag3PO4 1,310–20 Bɚ(ȼrɈ3)2 5,510 –6 CoS  4,010–21 

AgBr 5,310–13 Bɚ2Ɋ2O7 3,0·10–11 CoS  2,010–25 

AgCH3COO 4,010 –3 Bɚ3(ȺsO4)2 7,810–51 ɋɨ3(ȺsO4)2 7,610–29 

AgCl 1,810–10 Bɚ3(ɊO4)2 6,0·10–39 ɋo(Oɇ)3 4,010–45 

AgClO2 2,010 –4 BɚC2O4 1,110 –7 CɨCɈ3 1,410–13 

AgClO3 5,010 –2 BɚCOɡ 4,010–10 ɋo(Oɇ)2 2,010–16 

AgCN 1,410–16 BɚCrO4 1,2·10–10 CoC2O4 6,310 –8 

AgI 8,310–17 BɚS2O3 1,6·10 –5 ɋu(IO3)2 7,410 –8 

AgIO3 3,010 –8 BɚSOɡ 8,0·10 –7 ɋu(Oɇ)2 2,210–20 

AgNO3 1,610 –4 Bɟ(Oɇ)2 6,310–22 Cu3(ȺsO4)2 7,610–36 

AgSCN 1,110–12 BɟCO3 1,0·10 –3 CuBr 5,210 –9 

AgȼrɈ3 5,810 –5 CaC2O4 2,3·10 –9 CuCl 1,210 –6 

Al(Oɇ)3 3,710–15 CaCrO4 7,110 –4 CuCrO4 3,610 –6 

AlAsO4 1,6·10–16 CaF2 4,010–11 CuI 1,110–12 

AlPO4 5,710–19 CaHPO4 2,710 –7 CuS 6,310–36 

Ba(NO3)2 4,5·10 –3 CaSO4 9,110 –6 CuSe 1,010–49 

BaF2 1,1·10 –6 ɋɚ3(ɊO4)2 2,010–29 CrAsO4 7,810–21 

BaSO4 1,1·10–10 Cɚ(IO3)2 7,010 –7 CrPO4 1,010–17 

BaɆnO4 2,5·10–10 Cɚ(Oɇ)2 6,310 –6 ɋr(Oɇ)2 1,010–17 
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ɋɈɅɖ ɉɊ ɋɈɅɖ ɉɊ ɋɈɅɖ ɉɊ 

ɋr(Oɇ)3 6,310–31 MgSO3 3,0·10 –3 Ɋb3(ȺsO4)2 4,1·10–36 

Fe(Oɇ)2 8,010–16 Mn3(ȺsO4)2 1,9·10–29 Ɋb3(ɊO4)2 7,9·10–43 

Fe(Oɇ)3 6,310–38 MnNH4PO4 1,0·10–12 Ɋbȼr2 9,1·10 –6 

FeC2O4 2,010 –7 Ɇn(Oɇ)2 1,910–13 Ɋbɋ2O4 4,8·10–10 

FePO4 1,310–22 MnS 25·10–10 Ɋbɋl2 1,6·10 –5 

FeS 5,010–18 Ɇn(Oɇ)3 1,010–36 ɊbɋɈ3 7,5·10–14 

FeS2 6,310–31 Ɇn(Oɇ)4 1,010–56 Sn(Oɇ)2 6,310–27 

FɟAsO4 5,8·10–21 Na[Sb(OH)6] 4,0·10 –8 Sn(Oɇ)4 1,010–57 

FɟɋɈ3 3,510–11 NaIO4 3,010 –3 SnI2 8,3·10 –6 

Hg2Br2 5,810–23 Ni(CN)2 3,0·10–23 SnS 2,5·10–27 

Hg2Cl2 1,310–18 Ni(IO3)2 1,4·10 –8 Sr3(ȺsO4)2 1,310–18 

Hg2I2 4,510–29 Ni(Oɇ)2 2,010–15 SrC2O4 5,6·10 –8 

HgS 1,610–52 Ni3(ȺsO4)2 3,1·10–26 SrCrO4 3,6·10 –5 

K2Na[Co(N02)6] 2,210–11 NiC2O4 4,0·10–10 SrSɈ4 3,2·10 –7 

K3[Co(N02)6] 4,310–10 NiS  1,0·10–24 Sb2S3 1,6·10–93 

KClO4 1,110 –2 NiS  3,2·10–11 Sr3(PO4)2 1,0·10–31 

KIO4 8,310 –4 NiɋɈ3 1,3·10 –7 Sr(IO3)2 3,310 –7 

Li2CO3 1,910 –3 Ɋb(ȼrɈ3)2 8,010 –6 SrF2 2,5·10 –9 

Li3PO4 3,210 –9 Pb(IO3)2 2,610–13 SrSO3 4,0·10 –8 

LiF 1,5·10 –3 Pb(Oɇ)2 7,910–16 SrSɟO3 4,4·10 –6 
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