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ʈʝʛʽʦʥʘʣʴʥʽ ʛʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʽʚ ʋʢʨʘʾʥʠ ʚ ʨʘʤʢʘʭ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʫ ʟ ʛʝʦʭʽʤʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʧʘʩʦʚʠʱʥʠʭ ʟʝʤʝʣʴ ɭʚʨʦʧʠ  

(Geochemical mapping of agricultural and grazing land soils at 

the European and national scales - GEMAS) 

ʄʘʩʰʪʘʙ ʨʦʙʽʪ 1:5 000 000 

 
ʋʥʽʢʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʝʢʪʫ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʥʘʥʥʽ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟʘ ʻʜʠʥʦʶ 

ʤʝʪʦʜʠʢʦʶ ʜʣʷ 32 ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ-ʫʯʘʩʥʠʮʴ ʧʨʦʝʢʪʫ, ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ʜʣʷ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʻʜʠʥʦʶ ʤʝʪʦʜʠʢʦʶ ʚ ʦʜʥʽʡ 

ʣʘʙʦʨʘʪʦʨʽʾ, ʪʘ ʫ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʧʨʦʙ 

ʻʜʠʥʦʶ ʧʘʨʪʽʻʶ ʩʫʯʘʩʥʠʤʠ ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ (ICP-MS, XRF, AAS) ʚ 

ʧʨʦʚʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ ʂʘʥʘʜʠ ʪʘ ʅʽʤʝʯʯʠʥʠ. 

 

1. ʂʨʘʾʥʠ-ʫʯʘʩʥʠʮʽ ʧʨʦʝʢʪʫ GEMAS 
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ʄʝʪʦʜʠʢʘ ʨʦʙʽʪ 

1. ʋʩʷ ʪʝʨʠʪʦʨʽʷ ɭʚʨʦʧʠ ʨʦʟʜʽʣʷʣʘʩʴ ʥʘ ʢʚʘʜʨʘʪʠ 50Ĭ50 ʢʤ ʟʘ ʨʽʚʥʦʚʝʣʠʢʦʶ 

ʧʨʦʝʢʮʽʻʶ ʃʘʤʙʝʨʪʘ. 

 

2. ʋ ʢʚʘʜʨʘʪʽ (2500 ʢʤ2) ʚ ʤʝʞʘʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʛʦ ʣʘʥʜʰʘʬʪʫ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʦʞʣʠʚʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, 

ʚʠʙʠʨʘʣʠʩʴ ʜʚʽ ʜʽʣʷʥʢʠ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ˇʨʫʥʪʫ. ʆʜʥʘ ʚ ʤʝʞʘʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʜʨʫʛʘ ʥʘ ʧʘʩʦʚʠʱʥʠʭ (ʧʝʨʝʣʦʛʦʚʠʭ) ʟʝʤʣʷʭ (ʚ 

ʤʝʞʘʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʧʨʦʙʠ ˇʨʫʥʪʫ ʥʝ ʚʽʜʙʠʨʘʣʠʩʴ). 

3. ʅʘ ʚʠʙʨʘʥʠʭ ʜʽʣʷʥʢʘʭ ʧʨʦʙʠ ˇʨʫʥʪʫ ʚʽʜʙʠʨʘʣʠʩʴ ʤʝʪʦʜʦʤ "ʢʦʥʚʝʨʪʫ" ʽʟ 

ʩʪʦʨʦʥʦʶ ʢʚʘʜʨʘʪʫ 10 ʤ ʟ ʧʦʜʘʣʴʰʠʤ ʦʙôʻʜʥʘʥʥʷʤ 5 ʪʦʯʢʦʚʠʭ ʧʨʦʙ ʚ ʦʜʥʫ 

ʟʘʛʘʣʴʥʦʶ ʚʘʛʦʶ 2,5-3 ʢʛ. ɻʣʠʙʠʥʘ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚ ʤʝʞʘʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʥʘ ʫʩʶ ʛʣʠʙʠʥʫ ʦʨʥʦʛʦ ʰʘʨʫ (0-

20 ʩʤ), ʘ ʥʘ ʧʘʩʦʚʠʱʥʠʭ (ʧʝʨʝʣʦʛʦʚʠʭ) ʟʝʤʣʷʭ - 0-10 ʩʤ. ɺ ʮʝʥʪʨʘʣʴʥʽʡ ʪʦʯʮʽ 

ʚʽʜʙʦʨʫ ʧʨʦʭʦʜʠʚʩʷ ʰʫʨʬ ʜʣʷ  
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ʬʦʪʦʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʨʽʟʫ, ʘ ʚ ʋʢʨʘʾʥʽ ʽ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʽʟ 4 

ˇʨʫʥʪʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. ʂʦʦʨʜʠʥʘʪʠ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʚʽʜʙʦʨʫ ʧʨʦʙʠ ʚ ʤʝʞʘʭ 

ʢʚʘʜʨʘʪʫ ʬʽʢʩʫʚʘʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʪʘʪʠʚʥʦʛʦ ʥʘʚʽʛʘʪʦʨʘ GPS, 

ʟʘʧʦʚʥʶʚʘʚʩʷ ʩʪʘʥʜʘʨʪʥʠʡ ʬʦʨʤʫʣʷʨ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ, ʚʠʢʦʥʫʚʘʣʘʩʴ 

ʨʽʟʥʦʧʣʘʥʦʚʘ ʬʦʪʦʜʦʢʫʤʝʥʪʘʮʽʷ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʨʽʟʫ (3 
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ʬʦʪʦʢʘʨʪʢʠ). ʇʦʣʴʦʚʽ ʨʦʙʦʪʠ ʟ ʚʽʜʙʦʨʫ ʧʨʦʙ ˇʨʫʥʪʫ ʚ ʋʢʨʘʾʥʽ ʙʫʣʠ ʚʠʢʦʥʘʥʽ 

ʧʨʦʪʷʛʦʤ 2008-209 ʨʦʢʽʚ.  

5. ɺʽʜʽʙʨʘʥʽ ʧʨʦʙʠ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʥʘʜʩʠʣʘʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʽʶ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʾ ʧʨʦʙʦʧʽʜʛʦʪʦʚʢʠ ʪʘ ʚʽʜʙʦʨʫ ʥʘʚʘʞʦʢ ʜʣʷ ʘʥʘʣʽʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥ ɹ ʽ ʧʨʦʙ ʜʫʙʣʽʢʘʪʽʚ. ʎʷ ʧʨʦʮʝʜʫʨʘ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʣʘʙʦʨʘʪʦʨʽʻʶ 

ɼʝʨʞʘʚʥʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʤ. ɼʽʦʥʽʟʘ ʉʪʫʨʘ (ʉʣʦʚʘʯʯʠʥʘ, ʤ. ʉʧʽʩʢʘ 

ʅʦʚʘ). 

6. ʃʘʙʦʨʘʪʦʨʥʽ ʧʨʦʙʠ ʦʜʥʽʻʶ ʧʘʨʪʽʻʶ ʙʫʣʠ ʧʽʜʜʘʥʽ ʨʦʟʯʠʥʝʥʥʶ ʚ "ʮʘʨʩʴʢʽʡ 

ʛʦʨʽʣʮʽ" ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘ 53 ʝʣʝʤʝʥʪʠ (Ag, Al, As, Au, B, Ba, Be, Bi, Ca, Cd, 

Ce, Co, Cr, Cs, Cu, Fe, Ga, Ge, Hf, Hg, In, K, La, Li, Mg, Mn, Mo, Na, Nb, Ni, ʈ, 

Pb, Pd, Pt, Rb, Re, S, Sb, Sc, Sʝ, Sn, Sr, Ta, Te, Th, Ti, Tl, U, V, W, Y, Zn, Zr) ʤʘʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʟ ʽʥʜʫʢʪʠʚʥʦ ʟʚôʷʟʘʥʦʶ ʧʣʘʟʤʦʶ (ICP-MS) ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ɸʉʄɽ (ʂʘʥʘʜʘ, ʤ. ɺʘʥʢʫʚʝʨ) ʽ ʥʘ 41 ʝʣʝʤʝʥʪ (Al, As, Ba, Bi, Ca, Ce, 

Cl, Co, Cr, Cs, Cu, F, Fe, Ga, Hf, K, La, Mg, Mn, Mo, Na, Nb, Ni, ʈ, Pb, Rb, S, Sb, 

Sc, Sʽ, Sn, Sr, Ta, Th, Ti, U, V, W, Y, Zn, Zr) ʨʝʥʪʛʝʥ-ʬʣʫʦʨʝʩʮʝʥʪʥʠʤ ʘʥʘʣʽʟʦʤ 

(XRF) ʪʘ Hg ī ʤʝʪʦʜʦʤ ʙʝʟʧʦʣʫʤôʷʥʦʾ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ 

(AAS) ʚ ʣʘʙʦʨʘʪʦʨʽʾ BGR (ʅʽʤʝʯʯʠʥʘ, ʤ. ɻʘʥʥʦʚʝʨ).  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʤʝʪʦʜʠʢʠ, ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʙʫʣʘ 

ʨʦʟʜʽʣʝʥʘ ʥʘ 273 ʢʚʘʜʨʘʪʠ 50Ĭ50 ʢʤ ʪʘ ʚʽʜʽʙʨʘʥʦ 264 ʧʨʦʙʠ ˇʨʫʥʪʫ ʽʟ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ (ɸʨ) ʪʘ 270 ʧʨʦʙ ˇʨʫʥʪʫ ʽʟ ʧʘʩʦʚʠʱʥʠʭ (Gr) ʟʝʤʝʣʴ, 

ʘ ʪʘʢʦʞ 1602 ʧʨʦʙʠ ʽʟ ʥʠʞʯʝ ʟʘʣʷʛʘʶʯʠ ˇʨʫʥʪʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ.  

ʋʩʽ ʚʽʜʽʙʨʘʥʽ ʧʨʦʙʠ ʧʽʩʣʷ ʧʨʦʙʦʧʽʜʛʦʪʦʚʢʠ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʥʘʙʣʠʞʝʥʦ-ʢʽʣʴʢʽʩʥʠʤ ʩʧʝʢʪʨʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʟ ʨʝʻʩʪʨʘʮʽʻʶ ʩʧʝʢʪʨʘ 

ʬʦʪʦʝʣʝʢʪʨʦʥʥʦʶ ʢʘʩʝʪʦʶ (ɸʉ-ʌɽʂ - ʤʝʪʦʜʠʢʘ ʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥʜʘʨʪ ˉ ʄɺɺ-

081/12-0665-09) ʥʘ 33 ʝʣʝʤʝʥʪʠ (Ag, As, Ba, Be, Cd, Ce, Co, Cr, Cu, Ga, Gʝ, La, 

Li, Mn, Mo, Nb, Ni, ʈ, Pb, Sb, Sc, Sn, Sr, Ti, Tl, U, Au, V, W, Y, Yb, Zn, Zr) ʚ 

ʎʝʥʪʨʘʣʴʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ɼʇ "ʋʢʨʘʾʥʩʴʢʘ ʛʝʦʣʦʛʽʯʥʘ ʢʦʤʧʘʥʽʷ" (ʋʢʨʘʾʥʘ, 

ʤ. ʂʠʾʚ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʙʫʜʦʚʘʥʽ ʢʘʨʪʠ ʨʦʟʧʦʜʽʣʫ ʚʘʣʦʚʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ 57 ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ (ɸʨ) ʪʘ ʧʝʨʝʣʦʛʦʚʠʭ (Gr) ʟʝʤʝʣʴ ʋʢʨʘʾʥʠ.  
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ʂʘʨʪʘ-ʩʭʝʤʘ ʛʝʦʭʽʤʽʯʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ˇʨʫʥʪʽʚ ʋʢʨʘʾʥʠ 

 
 


