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ʃʘʥʪʘʥʦʠʜʳ  

ɼ.ʀ.ʄʝʥʜʝʣʝʝʚʲ  ʆʩʥʦʚʳ ʍʠʤiʠ,  

ʉ.-ʇʝʪʝʨʙʫʨʛʲ, 1895  



       ʍʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʦʪʢʨʳʪʳʝ ʚ XIX ʚ. ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʩʪʝʡʰʝʛʦ ʩʧʝʢʪʨʦʩʢʦʧʘ: 

 

1. Cs  ʎʝʟʠʡ (1860, ʈʦʙʝʨʪ ɹʫʥʟʝʥ, ɻʫʩʪʘʚ ʂʠʨʭʛʦʬ) ʥʘʟʚ. ʦʪ ʣʘʪ. caesius ï ʥʝʙʝʩʥʦ-ʛʦʣʫʙʦʡ  

2. Rb  ʈʫʙʠʜʠʡ (1861, ʈʦʙʝʨʪ ɹʫʥʟʝʥ, ɻʫʩʪʘʚ ʂʠʨʭʛʦʬ) ʥʘʟʚ. ʦʪ ʣʘʪ. rubidus ï ʪʝʤʥʦ-ʢʨʘʩʥʳʡ  

3. Tl   ʊʘʣʣʠʡ (1861, ʋʠʣʴʷʤ ʂʨʫʢʩ) ʥʘʟʚʘʥʠʝ ʦʪ ʣʘʪ. thallus ï ʨʘʩʧʫʩʢʘʶʱʘʷʩʷ ʚʝʪʢʘ  

4. In   ʀʥʜʠʡ (1863, ʌʝʨʜʠʥʘʥʜ ʈʝʡʭ, ʀʝʨʦʥʠʤʫʩ ʈʠʭʪʝʨ) ʥʘʟʚ. ʦʪ ʠʥʜʠʛʦ ï ʷʨʢʦ-ʩʠʥʠʡ  

5. Ga  ɻʘʣʣʠʡ (1875, ʃʝʢʦʢ ʜʝ ɹʫʘʙʦʜʨʘʥ) ʥʘʟʚʘʥʠʝ ʦʪ ʣʘʪ. ʌʨʘʥʮʠʠ  

6. Ho  ɻʦʣʴʤʠʡ (1878, ʇʝʨ ʊʝʦʜʦʨ ʂʣʝʚʝ, ʉʦʨʵ) ʥʘʟʚ. ʦʪ ʣʘʪ. Holmia (ʉʪʦʢʛʦʣʴʤ)  

7. Yb  ʀʪʪʝʨʙʠʡ (1878, ɾʘʥ ʐʘʨʣʴ ʜʝ ʄʘʨʠʥʴʷʢ) ʥʘʟʚ. ʦʪ ʰʚʝʜʩ. ʤʝʩʪʝʯʢʘ ʀʪʪʝʨʙʶ  

8. Sc  ʉʢʘʥʜʠʡ (1879, ʃʘʨʩ ʅʠʣʴʩʦʥ), ʥʘʟʚ. ʚ ʯʝʩʪʴ ʉʢʘʥʜʠʥʘʚʠʠ   

9. Sm  ʉʘʤʘʨʠʡ (1879, ʃʝʢʦʢ ʜʝ ɹʫʘʙʦʜʨʘʥ) ʥʘʟʚ. ʦʪ ʛʦʨʥ. ʠʥʞʝʥʝʨʘ ɺ.ɽ.ʉʘʤʘʨʩʢʦʛʦ (1847)   

10.Tm  ʊʫʣʠʡ (1879, ʇʝʨ ʊʝʦʜʦʨ ʂʣʝʚʝ) ʥʘʟʚʘʥʠʝ ʦʪ ʣʘʪ. Thule ï ʉʢʘʥʜʠʥʘʚʠʷ  

11.Gd  ɻʘʜʦʣʠʥʠʡ (1880, ɾʘʥ ʐʘʨʣʴ ʜʝ ʄʘʨʠʥʴʷʢ) ʥʘʟʚ. ʚ ʧʘʤʷʪʴ ʦʙ ʖʭʘʥʝ ɻʘʜʦʣʠʥʝ  

12.Pr  ʇʨʘʟʝʦʜʠʤ (1885, ɸʫʵʨ ʬʦʥ ɺʝʣʴʩʙʘʭ) ʥʘʟʚ. ʦʪ ʛʨʝʯ. prasinos ï ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ  

13.Nd  ʅʝʦʜʠʤ (1885, ɸʫʵʨ ʬʦʥ ɺʝʣʴʩʙʘʭ) ʥʘʟʚ. ʦʪ çʥʦʚʳʡ ʜʠʜʠʤè  

14.Dy  ɼʠʩʧʨʦʟʠʡ (1886, ʃʝʢʦʢ ʜʝ ɹʫʘʙʦʜʨʘʥ) ʥʘʟʚ. ʦʪ ʛʨʝʯ. disprositos - ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʡ  

15.He  ɻʝʣʠʡ (1868, ɾ.ɾʘʥʩʝʥ, ɼʞ.ʃʦʢʴʝʨ; 1895, ʋʠʣʴʷʤ ʈʘʤʟʘʡ) ʥʘʟʚ. ʦʪ ʛʨʝʯ. çʩʦʣʥʝʯʥʳʡè  

16.Ne  ʅʝʦʥ (1898, ʋʠʣʴʷʤ ʈʘʤʟʘʡ, ʄʦʨʨʠʩ ʊʨʘʚʝʨʩ) ʥʘʟʚ. ʦʪ ʘʥʛʣ. ñnew oneò  

17.Kr   ʂʨʠʧʪʦʥ (1898, ʋʠʣʴʷʤ ʈʘʤʟʘʡ, ʄʦʨʨʠʩ ʊʨʘʚʝʨʩ) ʥʘʟʚ. ʦʪ ʛʨʝʯ. kryptos - ʩʢʨʳʪʥʳʡ  

18.Xe  ʂʩʝʥʦʥ (1898, ʋʠʣʴʷʤ ʈʘʤʟʘʡ, ʄʦʨʨʠʩ ʊʨʘʚʝʨʩ) ʥʘʟʚ. ʦʪ ʛʨʝʯ. xenos ï ʥʝʟʥʘʢʦʤʝʮ, ʯʫʞʦʡ  



ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʘʥʪʘʥʦʠʜʦʚ 

 ɺ ʚʦʜʝ ʧʨʠʪʦʢʘ ʆʢʠ ʨʝʯʢʠ ʃʶʙʠʥʢʠ (ʆʟʝʨʩʢʠʡ ʨ-ʥ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣ.)  

ʩʦʜʝʨʞʘʥʠʝ ʣʘʥʪʘʥʦʠʜʦʚ ʩʣʝʜʫʶʱʝʝ:  

 

 

ʉʦʜʝʨʞʘʥʠʝ ʣʘʥʪʘʥʦʠʜʦʚ ʚ ʨ. ʃʶʙʠʥʢʝ, ʤʢʛ/ʣ 

ʣʘʥʪʘʥ 0,21 

ʮʝʨʠʡ 0,26 

ʧʨʘʟʝʦʜʠʤ 0,058 

ʥʝʦʜʠʤ 0,17 

ʩʘʤʘʨʠʡ 0,072 

ʝʚʨʦʧʠʡ 0,053 

ʛʘʜʦʣʠʥʠʡ  0,091 

ʪʝʨʙʠʡ 0,012 

ɸʣʶʤʠʥʠʡ 19,00 

ʄʝʜʴ 0,88 



ʇʨʠʤʝʥʝʥʠʝ ʣʘʥʪʘʥʦʠʜʦʚ 

   ʃʘʥʪʘʥʦʠʜʳ ʚʣʠʷʶʪ ʥʘ ʨʘʟʣʠʯʥʳʝ  

ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ:  

ʠʥʛʠʙʠʨʫʶʪ ʩʠʥʪʝʟ ʧʨʦʪʨʦʤʙʠʥʘ,  

ʦʙʣʘʜʘʶʪ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʤʠ  

ʩʚʦʡʩʪʚʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʪʨʦʤʙʠʥʘ,  

ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʘʥʪʠʤʝʪʘʙʦʣʠʪʳ ʉʘ2+ ,  

ʚʳʪʝʩʥʷʷ ʝʛʦ ʠʟ ʩʠʩʪʝʤ ʩ ʦʜʥʠʤ ʠʣʠ  

ʙʦʣʝʝ ʙʝʣʢʦʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʢʦʘʛʫʣʷʮʠʠ.  

ɺ ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʞʠʛʘʣʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ  

ʩʧʣʘʚ ʮʝʨʠʷ ʩ ʞʝʣʝʟʦʤ.  ʊʠʧʠʯʥʳʡ ʩʦʩʪʘʚ:  

Ce - 66%, Fe ï 25%, La ï 8%, Mg ï 0,5%, Cu ï 0,5%  



ʕʣʝʤʝʥʪʳ VI ɹ ʛʨʫʧʧʳ 

ʉʚʦʡʩʪʚʘ ʧʨʦʩʪʳʭ ʚʝʱʝʩʪʚ 

Cr  Mo W 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ, 0ʉ 1860 2617 3410 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ, 0ʉ 2672 4612 5657 

ʈʘʜʠʫʩ ʘʪʦʤʘ, ʧʤ (10-12 ʤ) 125 136 137 

ʈʘʜʠʫʩ ʠʦʥʘ ʕ2+ , ʧʤ  84 92 68 (W4+) 

ʈʘʜʠʫʩ ʠʦʥʘ ʕ6+ , ʧʤ  56 (Cr4+)*  62 62 

* ʈʘʜʠʫʩ Cr3+ = 64 ʧʤ 

www.webelements.com 



ʉʧʣʘʚʳ ʩ ʭʨʦʤʦʤ 



ʇʨʠʤʝʥʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʭʨʦʤʘ 

ʉʘʧʦʛʠ ʭʨʦʤʦʚʳʝ, 

ʄɹʉ, ʨʝʛʫʣʠʨʫʝʤʦʝ 

ʛʦʣʝʥʠʱʝ,  

ʚʳʩʦʪʘ 41 ʩʤ 

 

ɹʦʪʠʥʢʠ ʩʧʝʮʠʘʣʴʥʳʝ 

ʭʨʦʤʦʚʳʝ, 

ʫʩʢʦʨʝʥʥʘʷ ʰʥʫʨʦʚʢʘ 

ʇʦʣʫʙʦʪʠʥʢʠ 

ʞʝʥʩʢʠʝ ʭʨʦʤʦʚʳʝ ʥʘ 

ʰʥʫʨʦʚʢʝ 



ʍʠʤʠʷ ʭʨʦʤʘ  

     ɻʠʜʨʘʪʥʘʷ ʠʟʦʤʝʨʠʷ ʢʦʤʧʣʝʢʩʦʚ ʭʨʦʤʘ  

CrCl3*6H2O :  [Cr(OH2)6]Cl3  ­  [Cr(OH2)4Cl2]Cl*2H2O  

   ʬʠʦʣʝʪʦʚʳʡ  ʟʝʣʝʥʳʡ  

ʊʨʝʪʴʷʢʦʚ ʖ.ɼ. ʠ ʜʨ. ʅʝʦʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ. ʍʠʤʠʷ ʵʣʝʤʝʥʪʦʚ. ʂʥ.1, ʄ, 2001  , ʩʪʨ. 318-320 



ʈʝʘʢʮʠʠ ʩʦʝʜʠʥʝʥʠʡ ʭʨʦʤʘ (1) 

K2Cr2O7 + 2 KOH = 2 K2CrO4 + H2O  

2 K2CrO4 + H2SO4 = K2Cr2O7 + K2SO4 + H2O 

 

K2Cr2O7 + 4 H2SO4 + 3 K2SO3 =  

   = Cr2(SO4)3 + 4 K2SO4 + 4 H2O  

 



ʈʝʘʢʮʠʠ ʩʦʝʜʠʥʝʥʠʡ ʭʨʦʤʘ (2)  h-Vulk-t  01:15 

 (NH4)2Cr2O7 = N2 + Cr2O3 + 4 H2O 



ʄʦʣʠʙʜʝʥ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʬʠʢʩʘʮʠʷ ʘʟʦʪʘ 

ʊʝʤʢʠʥ ʆ.ʅ. ʍʠʤʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʘ    

ʉʆɾ 1997 (ʪ. 3), ˉ 10(23)   

http://journal.issep.rssi.ru/articles/pdf/9710_098.pdf  



ʄʦʣʠʙʜʝʥ  

ɼʠʩʫʣʴʬʠʜ ʤʦʣʠʙʜʝʥʘ MoS2  

www.webelements.com 



ɺʦʣʴʬʨʘʤ. ʃʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ (1)   



ɺʦʣʴʬʨʘʤ. ʃʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʛʘʣʦʛʝʥʥʳʝ (2) 



ʉʚʝʨʣʘ ʥʘ ʦʩʥʦʚʝ çʧʦʙʝʜʠʪʘè  

(80-87% ʚʦʣʴʬʨʘʤʘ, 6-15% ʢʦʙʘʣʴʪʘ, 5-7% ʫʛʣʝʨʦʜʘ ) 

http://www.gvozdik.ru/analit/1127.html 



ɺʦʣʴʬʨʘʤ ʠ ʢʘʨʙʠʜ ʚʦʣʴʬʨʘʤʘ: 

ɹʨʦʥʝʙʦʡʥʳʝ ʦʧʝʨʝʥʥʳʝ ʧʦʜʢʘʣʠʙʝʨʥʳʝ ʩʥʘʨʷʜʳ  

http://btvt.narod.ru/4/bps.htm 

ɹʇʉ: ʩʛʦʨʘʶʱʠʡ ʮʠʣʠʥʜʨ  

ʩ ʪʨʫʙʯʘʪʳʤ ʧʦʨʦʭʦʤ (ʉʎ) ï ʩʧʨʘʚʘ 

ʉʛʦʨʘʶʱʘʷ ʛʠʣʴʟʘ (ʉɻ) ï ʩʣʝʚʘ 

ʉʝʨʜʝʯʥʠʢ ï ʧʦʩʝʨʝʜʠʥʝ 

ɺʥʝʰʥʠʡ ʚʠʜ ʩʝʨʜʝʯʥʠʢʘ  

ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʩʥʘʨʷʜʘ  



ʇʝʨʝʭʦʜʥʳʝ ʤʝʪʘʣʣʳ.  

ʄʘʨʛʘʥʝʮ.  

ɾʝʣʝʟʦ, ʢʦʙʘʣʴʪ, ʥʠʢʝʣʴ      

ʉʋʅʎ ʄɻʋ (2010) 



ʄʘʨʛʘʥʝʮ ï ʤʝʪʘʣʣ ʠ ʩʧʣʘʚʳ 

ʕʢʩʢʘʚʘʪʦʨʳ (ʂʨʘʩʥʦʷʨʩʢ):  

http://www.krasgmt.ru/data/about/gmt_photos 

http://www.webelements.com 



ʍʠʤʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ ʥʘ ʦʩʥʦʚʝ MnO2 

ʕʣʝʤʝʥʪ ʃʝʢʣʘʥʰʝ (ɾ.ʃʝʢʣʘʥʰʝ, 1865 ʛ.):  

ʕʣʝʢʪʨʦʣʠʪ ï ʢʨʘʭʤʘʣʴʥʘʷ ʧʘʩʪʘ ʩ NH4Cl 

 (-)Zn| NH4Cl, ZnCl2 |MnO2 (+) 

2 MnO2 + 2 NH4Cl + Zn = 2 MnOOH + Zn(NH3)2Cl2 + H2O  

 ʉʚʝʞʠʡ ʦʪ 1,55 ʜʦ 1,85 ɺ; ʝʤʢʦʩʪʴ 30-50 ɺʪ*ʯ/ʢʛ  

 

ñʑʝʣʦʯʥʳʝò (Alkaline)   

ʄʠʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 7-9 ʤʣʨʜ ʰʪʫʢ ʚ ʛʦʜ 

ʕʣʝʢʪʨʦʣʠʪ ï KOH, ʠʥʛʠʙʠʪʦʨʳ  

 (-)Zn| KOH |MnO2 (+) 

 2 MnO2 + Zn + H2O = 2 MnOOH + ZnO  

  ʝʤʢʦʩʪʴ 60-90 ɺʪ*ʯ/ʢʛ  



ʍʠʤʠʷ ʤʘʨʛʘʥʮʘ  

 ʇʝʨʤʘʥʛʘʥʘʪ ʢʘʢ ʦʢʠʩʣʠʪʝʣʴ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ:  

2 KMnO4 + 3H2SO4 + 5K2SO3 = 2 MnSO4 + 3H2O + 6K2SO4   

2 KMnO4 + 5 SO2 + 2 H2O = 2 MnSO4 + K2SO4 + 2 H2SO4  

2 KMnO4 + 16 HCl = 2 KCl + 2 MnCl2 + 5 Cl2 + 8 H2O   

  ɺ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ:  

2 KMnO4 + H2O + 3 Na2SO3 = 2 MnO2 + 2 KOH + 3 Na2SO4   

2 KMnO4 + 3 MnCl2 + 2 H2O = 5 MnO2 + 2 KCl + 4 HCl  

  ɺ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ:  

2 KMnO4 + 2 KOH + Na2SO3 = 2 K2MnO4 + H2O + K2SO4   

                        ʆʢʠʩʣʠʪʝʣʴ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 



ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ. ʄʝʪʘʣʣʳ 



ɾʝʣʝʟʦ, ʢʦʙʘʣʴʪ, ʥʠʢʝʣʴ 

ʉʚʦʡʩʪʚʘ ʧʨʦʩʪʳʭ ʚʝʱʝʩʪʚ  

Fe Co Ni 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ, 0ʉ 1535 1495 1453 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ, 0ʉ 2750 2870 2732 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 7,86 8,83 8,90 

ʈʘʜʠʫʩ ʘʪʦʤʘ, ʧʤ (10-12 ʤ) 124 125 125 

ʈʘʜʠʫʩ ʠʦʥʘ ʕ2+ , ʧʤ 82 82 78 

ʈʘʜʠʫʩ ʠʦʥʘ ʕ3+ , ʧʤ  67 64 62 

   ʉʧʣʘʚʳ ʞʝʣʝʟʘ    

 ʏʫʛʫʥ (2-5% ʫʛʣʝʨʦʜʘ) t0 ʧʣʘʚʣʝʥʠʷ 1100-12000ʉ. 

   ɹʝʣʳʡ ʯʫʛʫʥ (ʭʨʫʧʢʠʡ) ï ʮʝʤʝʥʪʠʪ Fe3C (6,68% ʉ) 

   ʉʝʨʳʡ ʯʫʛʫʥ ï ʫʛʣʝʨʦʜ ʚ ʚʠʜʝ ʧʣʘʩʪʠʥʦʢ ʛʨʘʬʠʪʘ 

   ʂʦʚʢʠʡ ʯʫʛʫʥ ï ʫʛʣʝʨʦʜ ʚ ʚʠʜʝ ʟʝʨʝʥ ʛʨʘʬʠʪʘ 

  ʂʦʚʢʦʝ ʞʝʣʝʟʦ (0,04-1,5% ʫʛʣʝʨʦʜʘ)  

  ʉʪʘʣʴ (0,5-1,7% ʫʛʣʝʨʦʜʘ) 

ʢʦʚʢʘ 

ʧʫʰʢʠ 



ɼʘʤʘʩʩʢʘʷ ʩʪʘʣʴ (ʙʫʣʘʪ) 

ʄʘʩʪʝʨʩʢʘʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʦʚʢʠ çɹʫʣʘʪè 

  http://bulat.net.ua/?pg=1  

ʅʝʙʝʩʥʘʷ ʩʪʘʣʴ   

http://www.gun.ru/oxota0251.htm 

ʉʪʨʘʥʠʮʘ ʀʣʴʠ ʂʫʣʠʢʦʚʘ  

http://damask.nm.ru/index.html 

çɹʫʣʘʪè  

(ʦʪ ʘʨʘʙʩʢʦʛʦ  

"ʘʣʴ-ʬʫʣʘʜ"  

     - ʩʪʘʣʴ)  



ɾʝʣʝʟʥʘʷ ʢʦʣʦʥʥʘ ʂʫʪʫʙ ʄʠʥʘʨ ʦʢʦʣʦ ɼʝʣʠ (7,2 ʤ, 6 ʪ) 



ʕʣʝʢʪʨʦʥʥʦʝ ʩʪʨʦʝʥʠʝ Cr, Mn, Fe 



ʍʠʤʠʷ ʞʝʣʝʟʘ (1) 

ɼʣʷ ʞʝʣʝʟʘ ʭʘʨʘʢʪʝʨʥʳ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ +2 ʠ +3,  

 Fe + H2SO4 = FeSO4 + H2¬    

FeSO4 + 2 NaOH = Fe(OH)2®  + Na2SO4    

2 Fe(OH)2 + İ O2 + H2O = 2 Fe(OH)3  

2 Fe +  8 HNO3 = 2 Fe(NO3)3 + 2 NO¬ + 4 H2O  

 



ʍʠʤʠʷ ʞʝʣʝʟʘ (2) 

ɼʣʷ ʞʝʣʝʟʘ ʭʘʨʘʢʪʝʨʥʳ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ +2 ʠ +3,  

 ʥʝʫʩʪʦʡʯʠʚʳ ʩʦʝʜʠʥʝʥʠʷ ʞʝʣʝʟʘ +4 ʠ +6.  

Fe3+ + e = Fe2+    E0 = +0,77 ɺ  

Cu2+ + 2e = Cu     E0 = +0,34 ɺ 

 2 FeCl3 + Cu = 2 FeCl2 + CuCl2  

  

I2 + 2e = 2 Iï     E0 = + 0,54 ɺ 

2 FeCl3 + 2 KI = 2 FeCl2 + I2 + 2 KCl   

     ʈʝʘʢʮʠʷ ʩ ʭʣʦʨʦʤ 2 Fe + 3Cl2 = 2 FeCl3   

çʉʵʥʜʚʠʯʝʚʳʝè ʩʦʝʜʠʥʝʥʠʷ 



ɻʝʤʦʛʣʦʙʠʥ 

ʆʪʢʨʳʪʘʷ ʭʠʤʠʷ 2.5  ɻʣʘʚʘ 13.8 

B12 



ɺʦʠʥʳ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ɽʚʨʦʧʳ: 
1. ʉʢʘʥʜʠʥʘʚʩʢʠʡ ʚʦʞʜʴ VII ʚ   

2. ʅʦʨʤʘʥʥʩʢʠʡ ʨʳʮʘʨʴ XI ʚ.  

3. ʈʳʮʘʨʴ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XIV  ʚ.  

4. çʂʨʳʣʘʪʳʡ ʧʦʣʴʩʢʠʡ ʛʫʩʘʨè XVII ʚ.   
 

ʕʥʮʠʢʣʦʧʝʜʠʷ ʜʣʷ ʜʝʪʝʡ: ʊ.1  

(ɺʩʝʤʠʨʥʘʷ ʠʩʪʦʨʠʷ) 

ʄ., çɸʚʘʥʪʘ+è, 1994  



            ɺʦʠʥʳ  

ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ɺʦʩʪʦʢʘ:  

1. ʉʦʛʜʠʡʩʢʠʡ ʚʦʠʥ VII -VIII  ʚʚ.  

2. ʂʠʪʘʡʩʢʠʡ ʚʦʠʥ XI-XIII ʚʚ.  

3. ʄʦʥʛʦʣʴʩʢʠʡ ʚʩʘʜʥʠʢ XIII -XIV ʚʚ.  

4. ʊʫʨʝʮʢʠʡ ʚʩʘʜʥʠʢ XVI ʚ.  
 

ʕʥʮʠʢʣʦʧʝʜʠʷ ʜʣʷ ʜʝʪʝʡ: ʊ.1  

(ɺʩʝʤʠʨʥʘʷ ʠʩʪʦʨʠʷ) 

ʄ., çɸʚʘʥʪʘ+è, 1994  



ʉʨʝʜʥʝʚʝʢʦʚʳʡ ʪʫʨʥʠʨ 

http://www.globalfolio.net/monsalvat/frpinacotheka/pina.htm 



ʊʚʦʨʯʝʩʢʠʡ ʢʣʫʙ çɿʦʣʦʪʳʝ ʣʝʩʘè  
ʆʩʝʥʥʠʝ ʤʘʥʝʚʨʳ 2.10.2005 <http://www.goldenforests.ru/> 



ʊʚʦʨʯʝʩʢʠʡ ʢʣʫʙ çɿʦʣʦʪʳʝ ʣʝʩʘè  
ʆʩʝʥʥʠʝ ʤʘʥʝʚʨʳ 2.10.2005 




























