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ʕʪʘ ʧʨʝʟʝʥʪʘʮʠʷ ʨʘʟʤʝʱʝʥʘ ʥʘ ʩʪʨʘʥʠʮʝ 

ʂʘʬʝʜʨʳ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ ʀʅʦɿʉʇʙɻʋ:

http://crystal.geology.spbu.ru/ucheba/uchebnye-

materialy/lektsii

ʨʘʟʜʝʣ ʃʝʢʮʠʠ (ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ï> ʫʯʝʙʘ ï> 

ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ï> ʣʝʢʮʠʠ)
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ʉʚʝʜʝʥʠʷ ʦ ʢʫʨʩʝ 

Åʅʘʟʥʘʯʝʥʠʝ:ʆʟʥʘʢʦʤʠʪʝʣʴʥʳʡ ʢʫʨʩ ʂʨʠʩʪʘʣʣʦʭʠʤʠʠ 
ʜʘʝʪʩʷ ʧʦ ʧʨʦʛʨʘʤʤʝ ʙʘʢʘʣʘʚʨʠʘʪʘ ʩʪʫʜʝʥʪʘʤ 3-ʛʦ ʛʦʜʘ 
ʦʙʫʯʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ʥʘʫʢ ʦ ɿʝʤʣʝ, ʩʧʝʮʠʘʣʴʥʦʩʪʴ 
çɻʝʦʣʦʛʠʷè. 

Åʆʙʲʝʤ: 6 ʣʝʢʮʠʡ, 5 ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ. 
Åʌʦʨʤʘ ʘʪʪʝʩʪʘʮʠʠ:ɿʘʯʝʪ
Åʋʯʝʙʥʠʢʠ:

1. ʌʠʣʘʪʦʚ ʉ.ʂ., ʂʨʠʚʦʚʠʯʝʚʉ.ɺ., ɹʫʙʥʦʚʘʈ.ʉ. ʆʙʱʘʷ 
ʢʨʠʩʪʘʣʣʦʭʠʤʠʷ. ʀʟʜ-ʚʦ ʉʇʙɻʋ, 2018.
2. ʋʨʫʩʦʚ ɺ.ʉ., ɽʨʝʤʠʥ ʅ.ʅ. ʂʨʠʩʪʘʣʣʦʭʠʤʠʷ. ʂʨʘʪʢʠʡ 
ʢʫʨʩ. ʄ.: ʀʟʜ-ʚʦ ʄɻʋ, 2010. 
3. ɼʦʣʠʚʦ-ɼʦʙʨʦʚʦʣʴʩʢʠʡ ɺ.ɺ.ʂʨʠʩʪʘʣʣʦʭʠʤʠʷ. ʉʇʙ: 
ʀʟʜ-ʚʦ ʉʇʙɻʀ, 1999. 
4. ɹʦʢʠʡ ɻ.ɹ.. ʂʨʠʩʪʘʣʣʦʭʠʤʠʷ. ʄ.: ʅʘʫʢʘ. 1975. 
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ʋʢʘʟʘʥʳ ʥʦʤʝʨʘ ʩʪʨʘʥʠʮ ʚ çʆʙʱʝʡ ʢʨʠʩʪʘʣʣʦʭʠʤʠʠè  

Åʀɿ ʀʉʊʆʈʀʀ ʉʊɸʅʆɺʃɽʅʀʗ ʂʈʀʉʊɸʃʃʆ-
ʍʀʄʀʀ

Åɺʳʚʦʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ,  ʩ.  30: ʌʝʜʦʨʦʚ, 1890 

ʛ.; ʐʝʥʬʣʠʩ, 1891 ʛ. 

Åʆʪʢʨʳʪʠʝ ʨʝʥʪʛʝʥ. ʣʫʯʝʡ, ʩ. 31: ʈʝʥʪʛʝʥ, 1895 ʛ.

Åʆʪʢʨʳʪʠʝ ʜʠʬʨʘʢʮʠʠ ʨ. ʣ. ʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʨʝʰʝʪʢʝ, ʩ. 32:  ʃʘʫʵ, 1912 ʛ. 

Åɿʘʨʦʞʜʝʥʠʝ ʈʉʪɸ, ʩ. 33, ʃʘʫʵ, 1912 ʛ.

Åʇʝʨʚʘʷ ʨʘʩʰʠʬʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, NaCl, 1913, 

ɹʨʵʛʛʠ, ʩ. 33, 34.
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ʉʆʉʊɸɺʅʓɽ ʏɸʉʊʀ ʂʈʀʉʊɸʃʃʆʍʀʄʀʀ ʂɸʂ ʀʅʊɽ-

ɻʈʀʈʆɺɸʅʅʆʁ ʅɸʋʂʀ ɺ ʇɽʈʀʆɼ ɽɽ ʉʊɸʅʆɺʃɽʅʀʗ:

Åʄʠʥʝʨʘʣʦʛʠʷ(ʤʠʥʝʨʘʣʳ ʢʘʢ ʧʝʨʚʳʝ ʭʠʤʠʯʝ-
ʩʢʠʝʩʦʝʜʠʥʝʥʠʷ), ʤʘʪʝʤʘʪʠʢʘ (ʪʝʦʨʠʷ 
ʩʠʤʤʝʪʨʠʠ, ʦʩʥʦʚʳ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ 
ʘʥʘʣʠʟʘ), ʬʠʟʠʢʘ(ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ, ʠʭ 
ʜʠʬʨʘʢʮʠʷ ʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ, 
ʦʩʥʦʚʳ ʈʉʪɸ), ʭʠʤʠʷ(ʘʪʦʤ ʠ ʭʠʤʠʯʝʩʢʘʷ 
ʩʚʷʟʴ ʚ ʢʨʠʩʪʘʣʣʘʭ). 

Å2014 ʛ.ïɻʆɼ ʂʈʀʉʊɸʃʃʆɻʈɸʌʀʀ (ʆʆʅ) 

Åʍʍ ʚʝʢ Ƅ ɺɽʂ ʂʈʀʉʊɸʃʃʆʍʀʄʀʀ: 
ʨʘʩʰʠʬʨʦʚʘʥʦ ~0.5 ʤʣʥ. ʢʨʠʩʪ. ʩʪʨʫʢʪʫʨ. 
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Åʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʤʤʝʪʨʠʠ, ʩ. 37;ʵʣʝʤʝʥʪʳ  

ʩʠʤʤʝʪʨʠʠ, ʩ. 38. 

Åʆʨʠʝʥʪʘʮʠʷ, ʜʚʠʞʝʥʠʷ ʠ ʠʥʚʝʨʩʠʠ, ʩ. 38, 39. 

Åʆʩʥʦʚʥʦʡ ʟʘʢʦʥ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ, ʩ. 39. 

Åʂʘʪʝʛʦʨʠʠ, ʩʠʥʛʦʥʠʠ, ʩ. 47. 

Åʊʦʯʝʯʥʘʷ ʩʠʤʤʝʪʨʠʷ ʢʨʠʩʪʘʣʣʦʚ (ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩ. 46-): ʚʠʜʳ 

ʩʠʤʤʝʪʨʠʠ (ʪʦʯʝʯʥʳʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ), ʩ. 47-, 

ʪʘʙʣ. ʩʦ ʩ. 48. 

1.2. ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ 

ʂʈʀʉʊɸʃʃʆʍʀʄʀʀ. 

ʉʀʄʄɽʊʈʀʗ ʂʈʀʉʊɸʃʃʆɺ
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ʆʨʠʝʥʪʘʮʠʷ
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ʉʀʄʄɽʊʈʀʗ ʂʈʀʉʊɸʃʃʀʏɽʉʂʀʍ ʉʊʈʋʂʊʋʈ
(ɿʥʘʪʴ ʩʠʤʚʦʣʳ ʵʣʝʤʝʥʪʦʚ ʩʠʤʤʝʪʨʠʠ ʠ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ) 

Åʊʨʘʥʩʣʷʮʠʦʥʥʘʷ ʩʠʤʤʝʪʨʠʷ ʢʨʠʩʪʘʣʣʦʚ (ʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʠʭʩʪʨʫʢʪʫʨ),  ʩ. 49-. 

Åʂʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʨʝʰʝʪʢʠ, ʩ. 49, ʪʘʙʣ. ʩʦ ʩ. 54. 

Åɺʠʥʪʦʚʳʝ ʦʩʠ ʩʠʤʤʝʪʨʠʠ, ʩ. 53-, ʨʠʩ. ʩʦ ʩ. 56. 

Åʇʣʦʩʢʦʩʪʠ ʩʢʦʣʴʟʷʱʝʛʦ ʦʪʨʘʞʝʥʠʷ, ʩ. 55-, ʨʠʩ. ʩʦ ʩ. 

58. 

Åʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ ʩʠʤʤʝʪʨʠʠ ʢʨʠʩʪʘʣʣʦʚ, ʩ. 

62-.

Åʆʙʦʟʥʘʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʠʥʛʦʥʠʷʭ, ʩ. 64-. 

Åʇʨʘʚʠʣʴʥʳʝ ʩʠʩʪʝʤʳ ʪʦʯʝʢ, ʩ. 68-.
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ʊʀʇʓ ʈɽʐɽʊʆʂ 
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ʊʨʠʢʣʠʥʥʘʷ

ʄʦʥʦʢʣʠʥʥʘʷ

ʈʦʤʙʠʯʝʩʢʘʷ

ʊʝʪʨʘʛʦʥʘʣʴ-

ʥʘʷ

ʊʨʠʛʦʥʘʣʴʥʘʷ, 

ʛʝʢʩʘʛʦʥʘʣʴʥʘʷ

ʂʫʙʠʯʝʩʢʘʷ
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ʊʀʇʓ ɺʀʅʊʆɺʓʍ ʆʉɽʁ ʉʀʄʄɽʊʈʀʀ 

ʂʈʀʉʊɸʃʃʆɺ, ʩ. 56-57

ʉ.  53-57
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ʇʃʆʉʂʆʉʊʀ ʉʂʆʃʔɿʗʑɽɻʆ ʆʊʈɸɾɽʅʀʗ, ʩ. 58
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