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ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʚ ʬʘʨʤʘʢʦʣʦʛʠʠ 

ɺ.ɹ.ʉʫʣʠʤʦʚ 

ʅʀɺʎ ʄɻʋ  

ʃʝʢʮʠʷ ˉ 12 

ʅʝʷʚʥʳʝ ʤʦʜʝʣʠ ʨʘʩʪʚʦʨʠʪʝʣʷ  
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ʊʨʠ ʢʦʤʧʦʥʝʥʪʳ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ: 

ʧʝʨʝʭʦʜ ʤʦʣʝʢʫʣʳ ʠʟ ʚʘʢʫʫʤʘ ʚ 

ʨʘʩʪʚʦʨʠʪʝʣʴ 

DGs =DGcav +DGnp+DGpol, 

 

DGcav - ɻʠʜʨʦʬʦʙʥʘʷ ʩʦʩʪʘʚʣʷʶʰʘʷ  

  

DGnp -  ʉʠʣʳ ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʘ 

  

DGpol -  ʇʦʣʷʨʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ  
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DGʨʘʩʪʚʦʨʝʨʠʷ = DGʢʘʚʠʪʘʮʠʠ + DGʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

DGʚʟʘʠʤʦʜʝʡʩʪʚʠʡ = DGvdW +  DGʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ 

ʇʨʦʮʝʩʩ ʨʘʩʪʚʦʨʝʥʠʷ ʤʦʣʝʢʫʣʳ (solute) ʚ ʨʘʩʪʚʦʨʠʪʝʣʝ (solvent) 

ȹGSOLV = ȹGNES + ȹGES  
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ʅʝʷʚʥʘʷ ʤʦʜʝʣʴ ʚʦʜʳ 

ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʘʶʪ ʛʣʘʚʥʳʡ ʚʢʣʘʜ 

ʚ ʵʥʝʨʛʠʶ ʩʦʣʴʚʘʪʘʮʠʠ             

ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʫʶ (ʧʦʣʷʨʥʫʶ) ʯʘʩʪʴ  

ʵʥʝʨʛʠʠ ʩʦʣʴʚʘʪʘʮʠʠ ȹGSOLV ʯʘʩʪʦ  

ʥʘʟʳʚʘʶʪ Reaction Field Energy. 
  

Åʈʝʰʝʥʠʝ 3D ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ 

 

Å ʈʝʰʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʝʤʫ  

 2D ʫʨʘʚʥʝʥʠʷ PCM ï Polarized  

 Continuum Model 

 

Å ʋʧʨʦʱʝʥʥʳʡ ʤʝʪʦʜ Generalized Born: 

Å ʦʙʲʝʤʥʳʡ GB 

Å ʧʦʚʝʨʭʥʦʩʪʥʳʡ S-GB 
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ʄʝʪʦʜʳ ʥʘʭʦʞʜʝʥʠʷ ʧʦʣʷʨʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ DGpol . 

Åʊʦʯʥʳʝ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ:  

ïʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ ʚ 3-ʭ ʤʝʨʥʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ, 

 

ïʈʝʰʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʝʤʫ 
ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ  ʈʉʄ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʫʧʥʦʡ ʨʘʩʪʚʦʨʠʪʝʣʶ 

 

Åʋʧʨʦʱʝʥʥʳʡ ʚʘʨʠʘʥʪ ʤʝʪʦʜʘ PCM: COSMO 
ʠ ʝʛʦ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ï ʚʦʜʘ (Ů=78) 
ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʤʝʪʘʣʣ (Ů=Ð). 
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ʄʝʪʦʜʳ ʥʘʭʦʞʜʝʥʠʷ ʧʦʣʷʨʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ DGpol . 

Åʊʦʯʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ 
ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʣʦʩʪʠ:  

ïʤʝʪʦʜ ʤʫʣʴʪʠʧʦʣʴʥʳʭ ʤʦʤʝʥʪʦʚ,  

 

ïʤʝʪʦʜ ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʟʘʨʷʜʦʚ 

 

Åʕʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ:  

ïGeneralized Born, 

  

ïSurface Generalized Born.  
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ʄʝʪʦʜ PCM- Polarized Continuum Model 
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ʄʝʪʦʜ PCM- Polarized Continuum Model 
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ʕʥʝʨʛʠʷ ʵʣʝʢʩʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʨʷʜʦʚ 

ʘʪʦʤʦʚ ʨʘʩʪʚʦʨʝʥʥʦʡ ʤʦʣʝʢʫʣʳ ʩ ʨʘʩʪʚʦʨʠʪʝʣʝʤ 

ɿʜʝʩʴ 
  

 - ʟʘʨʷʜ i-ʦʛʦ ʘʪʦʤʘ ʤʦʣʝʢʫʣʳ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʪʦʯʢʝ 

  
, 

  
 - ʧʣʦʪʥʦʩʪʴ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ ʚ ʪʦʯʢʝ 
 

; 
ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʨʘʟʜʝʣʷʶʱʝʡ ʤʦʣʝʢʫʣʫ ʦʪ ʨʘʩʪʚʦʨʠʪʝʣʷ ï 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʜʥʦʨʦʜʥʦʛʦ ʜʠʵʣʝʢʪʨʠʢʘ 
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ʄʝʪʦʜ PCM- Polarized Continuum Model 
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ʀʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ 

ʟʘʨʷʜʦʚ: 

ɿʜʝʩʴ Ů ï ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ  

ʨʘʩʪʚʦʨʠʪʝʣʷ, 
 

 - ʪʦʯʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ  

ʤʦʣʝʢʫʣʘ-ʨʘʩʪʚʦʨʠʪʝʣʴ Solvent Excluded Surface,  
 - ʥʦʨʤʘʣʴ ʢ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ  

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦʯʢʠ ʢʦʪʦʨʦʡ 

   
 

ʘ ʵʣʝʤʝʥʪʳ ʧʦʚʝʨʭʥʦʩʪʠ 
  

    



ʇʦʚʝʨʭʥʦʩʪʠ 
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Åʇʦʚʝʨʭʥʦʩʪʴ ʠʩʢʣʶʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʠʣʠ  

 SES - Solvent Excluded Surface 

 ʕʪʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩ- 

 ʯʝʪʘ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

 

Åʇʦʚʝʨʭʥʦʩʪʴ ʜʦʩʪʫʧʥʘʷ ʨʘʩʪʚʦʨʠʪʝʣʶ ʠʣʠ 

 SAS ï Solvent Accessible Surface 

 ʕʪʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩ- 

 ʯʝʪʘ ʥʝʧʦʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 
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ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʛʣʘʜʢʦʡ ʪʨʠʘʥʛʫʣʠʨʦʚʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʢʨʫʛ ʤʦʣʝʢʫʣʳ ʣʶʙʦʡ ʬʦʨʤʳ ʠ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ: 

ʧʨʦʛʨʘʤʤʘ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ TAGSS ʨʘʟʨʘʙʦʪʘʥʘ ʚ 

ʛʨʫʧʧʝ Dimonta ʚ ʅʀɺʎ ʄɻʋ  

ɾʝʣʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ï SES 
ʜʣʷ ʧʦʜʩʯʝʪʘ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʤʦʣʝʢʫʣʳ ʩ  

ʨʘʩʪʚʦʨʠʪʝʣʝʤ 

 

ʇʨʦʟʨʘʯʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ï SAS  

ʜʣʷ ʧʦʜʩʯʝʪʘ VdW 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ  ʤʦʣʝʢʫʣʳ 

ʩ ʨʘʩʪʚʦʨʠʪʝʣʝʤ 

 

SAS  ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ  

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ  

gʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʦʙʠʷ ʠʟ SES 
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ʇʦʩʪʨʦʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ SES ʠ SAS 



25.05.2016 ɺ.ɹ. ʉʫʣʠʤʦʚ, ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʚ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʃʝʢʮʠʷ ˉ 12 13 

ʆ ʧʦʩʪʨʦʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʝʢʫʣʳ ʩʫʙʩʪʨʘʪʘ ʚ 

ʈʉʄ 
Å ɺʩʝ ʘʪʦʤʳ ʤʦʣʝʢʫʣʳ ʦʢʨʫʞʘʶʪʩʷ ʩʬʝʨʘʤʠ ʨʘʜʠʫʩʘ ɺʘʥʜʝʨ-ɺʘʘʣʴʩʘ, 

ʫʤʥʦʞʝʥʥʳʝ ʥʘ 1.2. 

Å ʇʨʦʚʦʜʠʪʩʷ ʦʙʢʘʪʢʘ ʵʪʠʭ ʩʬʝʨ ï ʯʪʦʙʳ ʧʦʚʝʨʭʥʦʩʪʴ ʙʳʣʘ ʛʣʘʜʢʦʡ: 

ïʇʝʨʚʠʯʥʘʷ ʦʙʢʘʪʢʘ ʩʬʝʨʦʡ, ʤʦʜʝʣʠʨʫʶʱʝʡ ʤʦʣʝʢʫʣʫ 

ʨʘʩʪʚʦʨʠʪʝʣʷ R = 1.4 ¡ 

ïɺʪʦʨʠʯʥʘʷ ʦʙʢʘʪʢʘ ʩʬʝʨʦʡ ʩ ʨʘʜʠʫʩʦʤ 0.4 ¡ 
  

 

 

 

 

 

 

 

 

ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʪʨʠʘʥʛʫʣʷʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

 ï ʨʘʟʙʠʝʥʠʝ ʥʘ ʤʘʣʝʥʴʢʠʝ ʪʨʝʫʛʦʣʴʥʠʢʠ. 

 ʀʟ ʵʪʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ  

ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʵʣʝʤʝʥʪʳ.  



25.05.2016 ɺ.ɹ. ʉʫʣʠʤʦʚ, ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʚ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʃʝʢʮʠʷ ˉ 12 14 

The program enables to distinguish different kinds of 

surface fragments. 
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ʇʦʚʝʨʭʥʦʩʪʴ ʜʦʩʪʫʧʥʘʷ ʨʘʩʪʚʦʨʠʪʝʣʶ ʚʦʢʨʫʛ ʙʝʣʢʘ 

ʪʨʦʤʙʠʥʘ 

ɿʜʝʩʴ ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ  

ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʨʘʟʥʳʤ ʪʠʧʘʤ ʘʪʦʤʦʚ, 
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ʉʬʝʨʠʯʝʩʢʘʷ ʧʦʣʦʩʪʴ 

ʄʦʜʝʣʴ ɹʦʨʥʘ ï ʟʘʨʷʜ Q ʚ  

ʮʝʥʪʨʝ ʩʬʝʨʳ  
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ʕʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ(ʤʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ çʜʦʛʘʜʢʠè) ï 
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ʆʙʲʝʤʥʳʡ Generalized Born 
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ʇʦʚʝʨʭʥʦʩʪʥʳʡ Generalized Born ï ʦʮʝʥʢʘ ʩʦʙʩʪʚʝʥʥʦʡ ʵʥʝʨʛʠʠ ʯʝʨʝʟ 
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Surface Generalized Born 
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Surface Generalized Born 
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ɺʘʣʠʜʘʮʠʷ ʧʨʦʛʨʘʤʤʳ DISOLV 
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ɿʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ RMSD ʦʪ ʩʨʝʜʥʝʛʦ  

ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʠ ʜʝʩʦʣʴʚʘʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʫʨʦʢʠʥʘʟʘ-ʣʠʛʘʥʜ  

(PDB entry 1SQO) ʢʘʢ ʬʫʥʢʮʠʷ ʰʘʛʘ ʩʝʪʢʠ;  

1 -  SGB, 2 - COSMO, 3 - ʈʉʄ, 4 - PCM ʩ ʫʢʨʫʧʥʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ  
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ʉʨʘʚʥʝʥʠʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʜʣʷ ʤʘʣʳʭ 

ʤʦʣʝʢʫʣ 

ʕʥʝʨʛʠʷ ʩʦʣʴʚʘʪʘʮʠʠ
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ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ (ʧʦʣʷʨʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ - ʤʝʪʦʜʦʤ ʈʉʄ)  

ʵʥʝʨʛʠʠ ʩʦʣʴʚʘʪʘʮʠʠ (ʪʦʯʥʝʝ, ʵʪʦ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʠʡ ʤʦʣʝʢʫʣʳ ʚ ʚʘʢʫʫʤʝ ʠ ʚ ʚʦʜʝ)  

ʩ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʜʣʷ 410 ʥʝʡʪʨʘʣʴʥʳʭ ʤʦʣʝʢʫʣ ʠʟ ʨʘʙʦʪʳ [Bordner et al. 2002].  

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ  

ʨʘʚʥʦ 0.827 ʢʢʘʣ/ʤʦʣʴ.  




