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1. ʋʜʝʣʴʥʳʡ ʚʝʩ ʤʠʥʝʨʘʣʦʚ

Åʋʜʝʣʴʥʳʡ ʚʝʩ ʤʠʥʝʨʘʣʘ (ʧʣʦʪʥʦʩʪʴ) ï

ʤʘʩʩʘ ʤʠʥʝʨʘʣʘ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʚ ʛ/ʩʤ3.

Åʀʟʤʝʥʷʝʪʩʷ ʦʪ 0,9 (ʤʠʥʝʨʘʣʳ ʛʨʫʧʧʳ 

ʦʟʦʢʝʨʠʪʘ) ʜʦ 21 ʛ/ʩʤ3 (ʤʠʥʝʨʘʣʳ 

ʛʨʫʧʧʳ ʩʘʤʦʨʦʜʥʦʡ ʧʣʘʪʠʥʳ).



1. ʋʜʝʣʴʥʳʡ ʚʝʩ ʤʠʥʝʨʘʣʦʚ

ʃʝʛʢʠʝ ïʜʦ 2,5 ʛ/ʩʤ3 (ʛʠʧʩ, ʛʘʣʠʪ);

ʉʨʝʜʥʠʝ ïʦʪ 2,5 ʜʦ 4 ʛ/ʩʤ3 (ʢʘʣʴʮʠʪ, 
ʢʚʘʨʮ, ʧʦʣʝʚʳʝ ʰʧʘʪʳ);

ʊʷʞʝʣʳʝ ïʙʦʣʝʝ 4 ʛ/ʩʤ3(ʛʘʣʝʥʠʪ, 
ʤʘʛʥʝʪʠʪ, ʙʘʨʠʪ).

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʤʠʥʝʨʘʣʦʚ ʠʤʝʝʪ 
ʫʜʝʣʴʥʳʡ ʚʝʩ ʦʪ 2,5 ʜʦ 3,5 ʛ/ʩʤ3.

ʅʝʧʨʦʟʨʘʯʥʳʝ ʤʠʥʝʨʘʣʳ ʦʙʳʯʥʦ   
ʪʷʞʝʣʝʝ, ʧʨʦʟʨʘʯʥʳʭ.



2. ʊʚʝʨʜʦʩʪʴ

Åʊʚʝʨʜʦʩʪʴïʩʧʦʩʦʙʥʦʩʪʴʤʠʥʝʨʘʣʘ

ʩʦʧʨʦʪʠʚʣʷʪʴʩʚ̫ʥʝʰʥʝʤʫ

ʤʝʭʘʥʠʯʝʩʢʦʤʫʚʦʟʜʝʡʩʪʚʠʶ

(ʮʘʨʘʧʘʥʠʶ).



2. ʊʚʝʨʜʦʩʪʴ

ʄʠʥʝʨʘʣʌʦʨʤʫʣʘ

ʟʥʘʯʝʥʠʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ 

ʵʪʘʣʦʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ 
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2. ʊʚʝʨʜʦʩʪʴ

Åʊʚʝʨʜʦʩʪʴ ʥʦʛʪʷ  - 2- 2,5

Åʊʚʝʨʜʦʩʪʴ ʤʝʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ï3

Åʊʚʝʨʜʦʩʪʴ ʩʪʘʣʴʥʦʛʦ ʥʦʞʘ, ʠʛʣʳ, ʛʚʦʟʜʷ 

ï5 ï5,5

Åʊʚʝʨʜʦʩʪʴ ʩʪʝʢʣʘ ï5,5 ï6

Åʊʚʝʨʜʦʩʪʴ ʥʘʧʠʣʴʥʠʢʘ ï7

Åɽʩʣʠ ʤʠʥʝʨʘʣ ʯʝʨʪʠʪ ʥʘ ʙʫʤʘʛʝ ïʪʦ ʝʛʦ 

ʪʚʝʨʜʦʩʪʴ - 1



3. ʆʢʨʘʩʢʘ

Åʄʦʥʦʭʨʦʤʥʳʝ ʤʠʥʝʨʘʣʳ ïʤʠʥʝʨʘʣʳ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʮʚʝʪʦʤ.

Åʇʦʣʠʭʨʦʤʥʳʝ ʤʠʥʝʨʘʣʳ ïʤʠʥʝʨʘʣʳ ʩ 

ʥʝʧʦʩʪʦʷʥʥʳʤ ʮʚʝʪʦʤ.

Åʇʣʝʦʭʨʦʤʥʳʝ ʤʠʥʝʨʘʣʳ ï

ʦʙʥʘʨʫʞʠʚʘʶʪ ʨʘʟʥʫʶ ʦʢʨʘʩʢʫ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʭ ʚ ʨʘʟʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʠ. 



3. ʆʢʨʘʩʢʘ

ʀʦʥʳ ʭʨʦʤʦʬʦʨʳ: Cr, V, Ti, Mn, Fe, Al, Ni, 

Co, Cu, U, Mo.

ʊʠʧʳ ʦʢʨʘʩʢʠ ʧʦ ɸ.ɽ. ʌʝʨʩʤʘʥʫ:

- ʠʜʠʦʭʨʦʤʘʪʠʯʝʩʢʘʷ; 

- ʘʣʣʦʭʨʦʤʘʪʠʯʝʩʢʘʷ;

- ʧʩʝʚʜʦʭʨʦʤʘʪʠʯʝʩʢʘʷ. 



3.1. ʠʜʠʦʭʨʦʤʘʪʠʯʝʩʢʘʷ ʦʢʨʘʩʢʘ

Åʕʪʘ ʦʢʨʘʩʢʘ ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ 

ʤʠʥʝʨʘʣʘ.

ÅFeFe2O4 ʤʘʛʥʝʪʠʪ ʯʝʨʥʳʡ

FeS2 ʧʠʨʠʪ ʣʘʪʫʥʥʦ-ʞʝʣʪʳʡ

HgS ʢʠʥʦʚʘʨʴʢʘʨʤʠʥʥʦ-ʢʨʘʩʥʳʡ



3.2. ʘʣʣʦʭʨʦʤʘʪʠʯʝʩʢʘʷ ʦʢʨʘʩʢʘ

ʕʪʦ ʦʢʨʘʩʢʘ ʩʚʷʟʘʥʘ ʩ ʥʘʣʠʯʠʝʤ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚ ʤʠʥʝʨʘʣʝ.

ʂɺɸʈʎ ïʧʨʦʟʨʘʯʥʳʡ
ʂʚʘʨʮ  + Fe3++K+= ʘʤʝʪʠʩʪ (ʬʠʦʣʝʪʦʚʳʡ)

ʂʚʘʨʮ + ʦʢʩʠʜʳ ʠ ʛʠʜʨʦʦʢʩʠʜʳ Fe = ʮʠʪʨʠʥ 

(ʟʦʣʦʪʠʩʪʳʡʢʚʘʨʮ)

ʂʚʘʨʮ + ʯʝʨʥʳʡ ʧʨʠʤʝʩʠ = ʨʘʫʭʪʦʧʘʟ (ʜʳʤʯʘʪʳʡ) ʠʣʠ 

ʤʦʨʠʦʥ (ʛʫʩʪʦ ʯʝʨʥʳʡ ʢʚʘʨʮ)



Åɸʤʝʪʠʩʪ 

(ʬʠʦʣʝʪʦʚʳʡ), 

Åʎʠʪʨʠʥ (ʟʦʣʦʪʠʩʪʳʡ),

Åʄʦʨʠʦʥ (ʯʝʨʥʳʡ)



3.3. ʇʩʝʚʜʦʭʨʦʤʘʪʠʯʝʩʢʘʷ ʦʢʨʘʩʢʘ

Åʕʪʘ ʦʢʨʘʩʢʘ ʚʦʟʥʠʢʘʝʪ ʚ ʧʨʦʟʨʘʯʥʳʭ ʠ 

ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʤʠʥʝʨʘʣʘʭ ʠ 

ʦʙʫʩʣʦʚʣʝʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ ʩʚʝʪʘ ʚ 

ʩʚʷʟʠ ʩ ʦʪʨʘʞʝʥʠʝʤ ʝʛʦ ʦʪ ʚʥʫʪʨʝʥʥʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʝʱʠʥ ʩʧʘʡʥʦʩʪʠ.

Åʇʣʝʥʢʠ ʧʦʙʝʞʘʣʦʩʪʠ 



Åʈʘʜʫʞʥʘʷ ʧʦʙʝʞʘʣʦʩʪʴ (ʭʘʣʴʢʦʧʠʨʠʪ)

Åʀʨʠʟʘʮʠʷ (ʣʘʙʨʦʜʦʨ)



4. ʎʚʝʪ ʯʝʨʪʳ
Åʎʚʝʪ ʯʝʨʪʳ ïʮʚʝʪ ʤʠʥʝʨʘʣʘ ʚ ʪʦʥʢʦʤ 

ʧʦʨʦʰʢʝ.

Åʎʚʝʪ ʯʝʨʪʳ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ 

ʮʚʝʪʦʤ ʤʠʥʝʨʘʣʘ!



ʎʚʝʪ ʯʝʨʪʳ

ʉʦʚʧʘʜʘʝʪ ʩ ʮʚʝʪʦʤ

ʤʠʥʝʨʘʣʘ

ʅʝ ʩʦʚʧʘʜʘʝʪ ʩ ʮʚʝʪʦʤ

ʤʠʥʝʨʘʣʘ

ɸʟʫʨʠʪ, ʤʘʣʘʭʠʪ, ʢʠʥʦʚʘʨʴʇʠʨʠʪ, ʭʘʣʴʢʦʧʠʨʠʪ, ʩʬʘʣʝʨʠʪ

ʎʚʝʪ ʯʝʨʪʳ ʤʠʥʝʨʘʣʦʚ

üʆʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʫ ʤʠʥʝʨʘʣʦʚ ʩ ʪʚʝʨʜʦʩʪʴʶ 

ʤʝʥʝʝ 6!



5. ɹʣʝʩʢ

Åʉʧʦʩʦʙʥʦʩʪʴ ʤʠʥʝʨʘʣʘ ʦʪʨʘʞʘʪʴ ʩʚʝʪ.

Åʄʝʪʘʣʣʠʯʝʩʢʠʡ

Åʅʝʤʝʪʘʣʣʠʯʝʩʢʠʡ
ïɸʣʤʘʟʥʳʡ

ïʉʪʝʢʣʷʥʥʳʡ

ïɾʠʨʥʳʡ (ʩʤʦʣʠʩʪʳʡ)

ïɺʦʩʢʦʚʦʡ

ïʇʝʨʣʘʤʫʪʨʦʚʳʡ

ïʐʝʣʢʦʚʠʩʪʳʡ



ɹʣʝʩʢ ʤʠʥʝʨʘʣʦʚ

ɹʣʝʩʢ ʤʠʥʝʨʘʣʦʚ

ʇʦʣʫʤʝʪʘʣʣʠʯʝʩʢʠʡʄʝʪʘʣʣʠʯʝʩʢʠʡ ʅʝʤʝʪʘʣʣʠʯʝʩʢʠʡ



ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʙʣʝʩʢʘ

ʞʠʨʥʳʡ

ʘʣʤʘʟʥʳʡʩʪʝʢʣʷʥʥʳʡ ʧʝʨʣʘʤʫʪʨʦʚʳʝʡ

ʰʝʣʢʦʚʠʩʪʳʡ

ʤʘʪʦʚʳʡʚʦʩʢʦʚʦʡ


