
ȷɎɑɎɐɆɘɓɆɥ 
ɕɖɔɒɡɞɑɋɓɓɔɗɘɢ

ʍʠʤʠʷ. 9 ʢʣʘʩʩ

ʉʘʟʦʥʦʚ ɺʘʩʠʣʠʡ ɺʠʢʪʦʨʦʚʠʯ, 

ʫʯʠʪʝʣʴ ʭʠʤʠʠ ʄʆʋ ʉʆʐ 

ʜ.ɺʘʩʴʢʠʥʦ



ʉʠʣʠʢʘʪʥʘʷ
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ

ʇʨʦʠʟʚʦʜʩʪʚʦ
ʢʝʨʘʤʠʢʠ

ʇʨʦʠʟʚʦʜʩʪʚʦ
ʮʝʤʝʥʪʘ

ʇʨʦʠʟʚʦʜʩʪʚʦ
ʩʪʝʢʣʘ

ʉʘʟʦʥʦʚ ɺʘʩʠʣʠʡ ɺʠʢʪʦʨʦʚʠʯ, ʫʯʠʪʝʣʴ ʭʠʤʠʠ 

ʄʆʋ ʉʆʐ ʜ.ɺʘʩʴʢʠʥʦ



ȷɎɑɎɐɆɘɓɆɥ 
ɕɖɔɒɡɞɑɋɓɓɔɗɘɢ

ʉʳʨʴʝ ʇʨʦʜʫʢʪʳ ʍʠʤʠʟʤ 

ʧʨʦʮʝʩʩʘ

ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʢʝʨʘʤʠʢʠ

ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʮʝʤʝʥʪʘ

ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʩʪʝʢʣʘ

ʉʘʟʦʥʦʚ ɺʘʩʠʣʠʡ ɺʠʢʪʦʨʦʚʠʯ, 

ʫʯʠʪʝʣʴ ʭʠʤʠʠ ʄʆʋ ʉʆʐ 

ʜ.ɺʘʩʴʢʠʥʦ



ȺɆɖɚɔɖ
ȷɆɒɆɥ ɇɑɆɉɔɖɔɊɓɆɥ 
ɐɋɖɆɒɎɐɆ. 
ȮɍɊɋɑɎɥ ɔɘɑɎɝɆɤɘɗɥ 
Ɉɡɗɔɐɔɏ 
ɕɖɔɝɓɔɗɘɢɤ, 
ɘɔɓɐɔɗɘɢɤ, 
ɇɋɑɎɍɓɔɏ, 
ɕɖɔɗɈɋɝɎɈɆɋɒɔɗɘɢɤ, 
ɊɔɑɉɔɈɋɝɓɔɗɘɢɤ, 
ɛɎɒɎɝɋɗɐɔɏ 
ɗɘɔɏɐɔɗɘɢɤ, 
ɥɖɐɔɗɘɢɤ ɖɔɗɕɎɗɋɏ.
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ȺɆɖɚɔɖ

ȺɆɖɚɔɖ ïɎɍɔɇɖɋɘɋɓɎɋ ɐɎɘɆɏɜɋɈ. 
ȵɋɖɈɡɋ ɎɍɊɋɑɎɥ Ɏɍ ɚɆɖɚɔɖɆ ɔɘɓɔɗɥɘɗɥ ɐ VII
Ɉɋɐə.
Ȩ ɗɖɋɊɓɎɋ ɈɋɐɆ ɐɎɘɆɏɗɐɎɋ ɒɆɗɘɋɖɆ ɊɋɑɆɑɎ 
ɗɑɆɈɥɟɎɋɗɥ ɓɆ Ɉɋɗɢ ɒɎɖ ɚɆɖɚɔɖɔɈɡɋ 
ɚɔɓɆɖɎ, ɐɔɘɔɖɡɋ ɗɈɋɘɎɑɎɗɢ, ɋɗɑɎ ɈɓəɘɖɎ 
ɍɆɌɋɝɢ ɔɉɔɓɢ.
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ȰɖɆɗɓɡɏ
ɉɑɎɓɥɓɡɏ ɐɎɖɕɎɝ 

ʏʝʤ ʦʙʫʩʣʦʚʣʝʥʘ ʢʨʘʩʥʘʷ ʦʢʨʘʩʢʘ?
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ȨɎɊɡ ɐɎɖɕɎɝɋɏ
ȵəɗɘɔɘɋɑɡɏ ɐɎɖɕɎɝ, 
ɘ.ɋ. ɎɒɋɤɟɎɏ ɈɓəɘɖɎ 
ɕɔɑɔɗɘɎ 
ɔɕɖɋɊɋɑɋɓɓɔɏ ɚɔɖɒɡ. 

ʅʝ ʪʝʨʷʷ ʩʚʦʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʪʘʢʦʡ ʢʠʨʧʠʯ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʤʘʩʩʫ 

ʞʠʣʦʛʦ ʟʜʘʥʠʷ ʥʘ 30-40%.
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ȨɎɊɡ ɐɎɖɕɎɝɋɏ
ȷɎɑɎɐɆɘɓɡɏ ɐɎɖɕɎɝ
ȷɡɖɢɋɒ Ɋɑɥ ɓɋɉɔ 
ɗɑəɌɆɘ ɎɍɈɋɗɘɢ Ɏ 
ɐɈɆɖɜɋɈɡɏ ɕɋɗɔɐ. 

ʕʪʦʪ ʢʠʨʧʠʯ ʦʙʣʘʜʘʝʪ 

ʤʝʥʴʰʝʡ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴʶ, 

ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ ʪʝʤʧ.

ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʝʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʚʦʟʚʝʜʝʥʠʷ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʟʜʘʥʠʡ.
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ʉʘʟʦʥʦʚ ɺʘʩʠʣʠʡ ɺʠʢʪʦʨʦʚʠʯ, 

ʫʯʠʪʝʣʴ ʭʠʤʠʠ ʄʆʋ ʉʆʐ 

ʜ.ɺʘʩʴʢʠʥʦ



ȵɖɔɎɍɈɔɊɗɘɈɔ ɜɋɒɋɓɘɆ

·ȷɡɖɢɋ: ɎɍɈɋɗɘɓɥɐ(CaCO 3 ) , 

ɉɑɎɓɆ ( Al 2O3Ö2SiO 2Ö2H 2O) .

·ȻɎɒɎɍɒ ɕɖɔɜɋɗɗɆ (ɔɇɌɎɉ):

Al 2O3Ö2SiO 2Ö2H 2O= Al 2O3Ö2SiO 2 + 2H 2O¬

ȷɆȷȴ3 = Ca ȴ + CO 2¬

ȷɆȴ+ Al 2O3Ö2SiO 2 = Ca ȴÖAl 2O3Ö2SiO 2

·ȸɋɛɓɔɑɔɉɎɥ: ɔɇɌɎɉ Ɉ ɘɖəɇɝɆɘɔɏ 
ɕɋɝɎ.
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ȷȸȫȰȱȴ

ȵɔɤ ɕɋɖɋɊ ȸɔɇɔɏ Ɉ Ɉɔɗɘɔɖɉɋ ɕɔɛɈɆɑə
ȳɋ ɐɆɒɓɥɒ ɊɔɖɔɉɎɒ, ɓɎ ɍɑɆɘə, ɓɔ ɗɘɋɐɑə

Ȳ.Ȩ. ȱɔɒɔɓɔɗɔɈ
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