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ç‡Ë·ÓÎÂÂ ÍÛÔÌ˚Â ÏÂÒÚÓÓÊ‰ÂÌËfl ÏÂÚ‡ÎÎÓ‚
ÔÎ‡ÚËÌÓ‚ÓÈ „ÛÔÔ˚ ÓÚÌÓÒflÚ Í Ï‡ÎÓÒÛÎ¸ÙË‰ÌÓÏÛ
ÚËÔÛ. éÌË Ó·˚˜ÌÓ ÔËÛÓ˜ÂÌ˚ Í ÒÔÂˆËÙË˜ÂÒÍËÏ
„ÓËÁÓÌÚ‡Ï (ËÙ‡Ï) ÍÛÔÌ˚ı ‡ÒÒÎÓÂÌÌ˚ı Ï‡ÒÒË-
‚Ó‚ (ÅÛ¯‚ÂÎ¸‰, ëÚËÎÎÛÓÚÂ, ÇÂÎËÍ‡fl Ñ‡ÈÍ‡, îÂ-
‰ÓÓ‚Ó-è‡ÌÒÍËÈ, èÂÌËÍ‡Ú Ë ‰.). èÓÓ‰˚, ÒÎ‡„‡-
˛˘ËÂ ˝ÚË „ÓËÁÓÌÚ˚, ÓÚÎË˜‡˛ÚÒfl Ì‡Ë·ÓÎ¸¯ÂÈ
ÔÂÚÓ„‡ÙË˜ÂÒÍÓÈ Ë ÏËÌÂ‡Î¸ÌÓÈ ÌÂÓ‰ÌÓÓ‰ÌÓÒ-
Ú¸˛, ‡ ÓÛ‰ÂÌÂÌËÂ ı‡‡ÍÚÂËÁÛÂÚÒfl ‚ÂÒ¸Ï‡ Ï‡Î˚Ï
ÒÓ‰ÂÊ‡ÌËÂÏ ÒÛÎ¸ÙË‰Ì˚ı ÏËÌÂ‡ÎÓ‚, ÌÓ ‚˚ÒÓÍË-
ÏË ÍÓÌˆÂÌÚ‡ˆËflÏË ˝ÎÂÏÂÌÚÓ‚ ÔÎ‡ÚËÌÓ‚ÓÈ „ÛÔ-
Ô˚ (ùèÉ) Ë ¯ËÓÍËÏ ‡Á‚ËÚËÂÏ ÏËÌÂ‡ÎÓ‚ Ò ÎÂ-
ÚÛ˜ËÏË ÍÓÏÔÓÌÂÌÚ‡ÏË. üÍËÏ ÔËÏÂÓÏ Ú‡ÍÓ„Ó
Ó‰‡ Ó·‡ÁÓ‚‡ÌËfl fl‚ÎflÂÚÒfl ÔÎ‡ÚËÌÓÌÓÒÌ˚È „ÓË-
ÁÓÌÚ, ‚˚fl‚ÎÂÌÌ˚È ÌÂ‰‡‚ÌÓ ‚ âÓÍÓ-ÑÓ‚˚ÂÌÒÍÓÏ
‡ÒÒÎÓÂÌÌÓÏ Ï‡ÒÒË‚Â [1–4].

àÁ‚ÂÒÚÌÓ, ˜ÚÓ ÏËÌÂ‡Î˚ ÔÎ‡ÚËÌÓ‚˚ı ÏÂÚ‡Î-
ÎÓ‚ ÔÂ‰ÒÚ‡‚Îfl˛Ú ÛÌËÍ‡Î¸ÌÛ˛ ÏËÌÂ‡Î¸ÌÛ˛
„ÛÔÔÛ, ËÁÛ˜ÂÌËÂ ÍÓÚÓÓÈ ‚ ÍÓÏÔÎÂÍÒÂ c ‰Û„ËÏË
ÏÂÚÓ‰‡ÏË ‰‡ÂÚ ‚ÓÁÏÓÊÌÓÒÚ¸ ÔÓÎÛ˜ËÚ¸ ËÌÙÓÏ‡-
ˆË˛ Ó „ÂÓıËÏË˜ÂÒÍËı ÛÒÎÓ‚Ëflı ÔÓÓ‰Ó- Ë Û‰ÓÓ·-
‡ÁÓ‚‡ÌËfl Ë ÂÍÓÌÒÚÛÍˆËË ‡ÁÎË˜Ì˚ı „ÂÓÎÓ„Ë˜Â-
ÒÍËı Ó·ÒÚ‡ÌÓ‚ÓÍ. Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ‡ÒÒÏÓÚÂ-
Ì˚ ÌÓ‚˚Â ‰‡ÌÌ˚Â ÔÓ ÏËÌÂ‡ÎËÁ‡ˆËË ·Î‡„ÓÓ‰Ì˚ı
ÏÂÚ‡ÎÎÓ‚ Ë ÓÒÓ·ÂÌÌÓÒÚflÏ ÂÂ ÙÓÏËÓ‚‡ÌËfl, ÔÓ-
ÎÛ˜ÂÌÌ˚Â Ì‡ÏË ‚ ÔÓÒÎÂ‰ÌËÂ „Ó‰˚ ‚ ÔÓˆÂÒÒÂ ÏË-
ÌÂ‡ÎÓ„Ó-„ÂÓıËÏË˜ÂÒÍÓ„Ó ËÁÛ˜ÂÌËfl Ï‡ÎÓÒÛÎ¸-
ÙË‰ÌÓ„Ó ÓÛ‰ÂÌÂÌËfl âÓÍÓ-ÑÓ‚˚ÂÌÒÍÓ„Ó ‰ÛÌËÚ-
ÚÓÍÚÓÎËÚ-„‡··Ó‚Ó„Ó Ï‡ÒÒË‚‡.

âÓÍÓ-ÑÓ‚˚ÂÌÒÍËÈ ËÌÚÛÁË‚ ‡ÒÔÓÎÓÊÂÌ ‚
ÓÒÂ‚ÓÈ ˜‡ÒÚË éÎÓÍËÚÒÍÓ„Ó ËÙÚÓ„ÂÌÌÓ„Ó ÔÓ„Ë-
·‡ Ë Á‡ÎÂ„‡ÂÚ ÒÛ·ÒÓ„Î‡ÒÌÓ ÒÂ‰Ë Í‡·ÓÌ‡ÚÌÓ-ÚÂ-
Ë„ÂÌÌ˚ı ÔÓÓ‰ ‰Ó‚˚ÂÌÒÍÓÈ ÒÂËË ÔÓÁ‰ÌÂ„Ó Ë-
ÙÂfl [3]. å‡ÒÒË‚ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ‡ÒÒÎÓÂÌÌÓÂ

ÎËÌÁÓ‚Ë‰ÌÓÂ ÚÂÎÓ, ‚˚ÚflÌÛÚÓÂ ‚ ÒÂ‚ÂÓ-‚ÓÒÚÓ˜ÌÓÏ
Ì‡Ô‡‚ÎÂÌËË Ì‡ 26 ÍÏ ÔË Ï‡ÍÒËÏ‡Î¸ÌÓÈ ÏÓ˘ÌÓÒ-
ÚË 3.5 ÍÏ. Ä·ÒÓÎ˛ÚÌ˚È ‚ÓÁ‡ÒÚ Ï‡ÒÒË‚‡ ÓÔÂ‰Â-
ÎÂÌ ‚ ËÌÚÂ‚‡ÎÂ 700 

 

±

 

 35 ÏÎÌ. ÎÂÚ (Sm–Nd-ÏÂÚÓ‰)
[5] – 740 

 

± 

 

55 ÏÎÌ. ÎÂÚ (Rb-Sr-ËÁÓıÓÌ‡) [6].

ÅÓÎ¸¯ËÌÒÚ‚Ó ÔÓÓ‰ Ï‡ÒÒË‚‡ ı‡‡ÍÚÂËÁÛÂÚÒfl
Ô‡‡„ÂÌÂÁËÒÓÏ ÓÎË‚ËÌ (Ol) + ÔÎ‡„ËÓÍÎ‡Á (Pl) +
+

 

 

 

ÍÎËÌÓÔËÓÍÒÂÌ (Cpx) 

 

±

 

 ÓÚÓÔËÓÍÒÂÌ (Opx) 

 

±
±

 

 

 

ıÓÏ¯ÔËÌÂÎ¸. èÓ Á‡ÍÓÌÓÏÂÌÓÈ ÒÏÂÌÂ ÍÛÏÛ-
ÎÛÒÌ˚ı Ë ËÌÚÂÍÛÏÛÎÛÒÌ˚ı ‡ÒÒÓˆË‡ˆËÈ ÔÓÓ‰Ó-
Ó·‡ÁÛ˛˘Ëı ÏËÌÂ‡ÎÓ‚ ÒÌËÁÛ ‚‚Âı ‚ Ó·Ó·˘ÂÌ-
ÌÓÏ ‡ÁÂÁÂ Ï‡ÒÒË‚‡ ·˚ÎË ‚˚‰ÂÎÂÌ˚ ÒÎÂ‰Û˛˘ËÂ
ÁÓÌ˚ [3]: A – ÌËÊÌflfl ÔËÍÓÌÚ‡ÍÚÓ‚‡fl ÔÎ‡„ËÓÍÎ‡-
ÁÓ‚˚ı ÎÂˆÓÎËÚÓ‚ Ë ‚ÂÎËÚÓ‚; B – ÛÎ¸Ú‡Ï‡ÙËÚÓ-
‚‡fl, ÒÎÓÊÂÌÌ‡fl ‰ÛÌËÚ‡ÏË; C – ‡ÒÒÎÓÂÌÌ‡fl ÔÎ‡-
„ËÓ‰ÛÌËÚ-ÚÓÍÚÓÎËÚÓ‚‡fl ÒÂËfl; D – ÛÏÂÂÌÌÓ
‡ÒÒÎÓÂÌÌ‡fl ÒÂËfl ÓÎË‚ËÌÓ‚˚ı „‡··Ó Ë „‡··Ó-
ÌÓËÚÓ‚. Ç

 

 

 

ÔËÍÓ‚ÎÂ‚ÓÈ Ë ÔËÔÓ‰Ó¯‚ÂÌÌÓÈ ˜‡Ò-
Úflı ËÌÚÛÁË‚‡ Ë ‚Ó ‚ÏÂ˘‡˛˘ÂÈ ÚÓÎ˘Â ÓÚÏÂ˜‡˛Ú-
Òfl ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â ÒËÎÎ˚ Ë ÊËÎ˚ „‡ÌÓÙËÓ‚˚ı
„‡··ÓÌÓËÚÓ‚. Ç ÁÓÌÂ A ÒÓÒÂ‰ÓÚÓ˜ÂÌÓ ÒÛÎ¸ÙË‰-
ÌÓÂ Cu

 

−

 

Ni-ÓÛ‰ÂÌÂÌËÂ, ÒÓ‰ÂÊ‡˘ÂÂ ‰Ó 1.5 „/Ú Pd Ë
0.27 „/Ú Pt.

å‡ÎÓÒÛÎ¸ÙË‰Ì˚È ÚËÔ ·Î‡„ÓÓ‰ÌÓÏÂÚ‡Î¸ÌÓÈ
ÏËÌÂ‡ÎËÁ‡ˆËË ÓÚÌÂÒÂÌ Í êËÙÛ I, ‚ ÍÓÚÓÓÏ ÓÚÏÂ-
˜ÂÌ˚ Ì‡Ë·ÓÎÂÂ ÁÌ‡˜ËÚÂÎ¸Ì˚Â ÒÓ‰ÂÊ‡ÌËfl

ùèÉ + Au (‰Ó 15.4 „/Ú). éÌ ‡ÒÔÓÎÓÊÂÌ Ì‡‰ ‡Ò-

ÒÎÓÂÌÌÓÈ ÚÓÍÚÓÎËÚ-ÔÎ‡„ËÓ‰ÛÌËÚÓ‚ÓÈ ÒÂËÂÈ ‚
ÓÒÌÓ‚‡ÌËË „‡··ÓË‰ÌÓÈ ÁÓÌ˚ (ÁÓÌ˚ C Ë D ÒÓÓÚ-
‚ÂÚÒÚ‚ÂÌÌÓ) Ë ÔÓÚfl„Ë‚‡ÂÚÒfl ÔÓ ‚ÒÂÈ ‰ÎËÌÂ Ï‡ÒÒË-
‚‡. Ç Â„Ó ÒÚÓÂÌËË ÔËÌËÏ‡ÂÚ Û˜‡ÒÚËÂ Ô‡ÍÚË˜ÂÒ-
ÍË ‚ÂÒ¸ ÒÔÂÍÚ ÔÓÓ‰, ÒÎ‡„‡˛˘ËÈ Ï‡ÒÒË‚ ‚ ˆÂÎÓÏ.
êËÙ I ËÏÂÂÚ ÔÂÂÏÂÌÌÛ˛ ÏÓ˘ÌÓÒÚ¸ (150–190 Ï) Ë
ı‡‡ÍÚÂËÁÛÂÚÒfl ¯ËÓÍËÏ ‡Á‚ËÚËÂÏ Ú‡ÍÒËÚÓ‚˚ı
ÚÂÍÒÚÛ, ‡ Ú‡ÍÊÂ ÔËÒÛÚÒÚ‚ËÂÏ ÏÌÓ„Ó˜ËÒÎÂÌÌ˚ı
‡ÌÓÚÓÁËÚÓ‚˚ı Ó·ÓÒÓ·ÎÂÌËÈ Ò Û·Ó„ÓÈ ‚Í‡ÔÎÂÌ-
ÌÓÒÚ¸˛ ÒÛÎ¸ÙË‰Ó‚ (‰Ó 5–7 Ó·.%). Ç Ú‡ÍËı ‡ÌÓÚÓ-
ÁËÚ‡ı Ë ÒÓÒÂ‰ÓÚÓ˜ÂÌ‡ ·Î‡„ÓÓ‰ÌÓÏÂÚ‡Î¸Ì‡fl ÏË-
ÌÂ‡ÎËÁ‡ˆËfl. 

ë ˆÂÎ¸˛ ËÁÛ˜ÂÌËfl ÏËÌÂ‡Î¸Ì˚ı Ù‡Á ·Î‡„ÓÓ‰-
Ì˚ı ÏÂÚ‡ÎÎÓ‚ ·˚Î‡ ÓÚÓ·‡Ì‡ ÔÓ·‡ ‡ÌÓÚÓÁËÚÓ‚
Ï‡ÒÒÓÈ 6 Í„ Ì‡ Û˜‡ÒÚÍÂ “ñÂÌÚ‡Î¸Ì˚È”. ÖÂ ıËÏË-
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éÒÓÂ‚ 

 

Ë ‰

 

.

 

˜ÂÒÍËÈ ÒÓÒÚ‡‚ ÒÎÂ‰Û˛˘ËÈ (Ï‡Ò.%): SiO

 

2

 

 44.90,
TiO

 

2

 

 0.20, Al

 

2

 

O

 

3

 

 26.00, Fe

 

2

 

O

 

3

 

 1.52, FeO 3.56, MnO
0.09, MgO 6.17, CaO 13.45, Na

 

2

 

O 1.60, K

 

2

 

O 0.19;
P

 

2

 

O

 

5

 

 0.06, Ô.Ô.Ô. 2.00, ÒÛÏÏ‡ 99.74. S 0.36, Ni 0.060,
Cu 0.172, Co 0.005. ïËÏËÍÓ-ÒÔÂÍÚ‡Î¸Ì˚Ï ÏÂÚÓ-
‰ÓÏ ÓÔÂ‰ÂÎÂÌ˚ ÍÓÌˆÂÌÚ‡ˆËË ·Î‡„ÓÓ‰Ì˚ı
ÏÂÚ‡ÎÎÓ‚ („/Ú): Pt 1.29, Pd 1.05, Rh 0.015, Ir 0.005,

Au 0.955

 

*

 

.

ÑÎfl ‚˚‰ÂÎÂÌËfl ÏËÌÂ‡ÎÓ‚-ÍÓÌˆÂÌÚ‡ÚÓÓ‚
·Î‡„ÓÓ‰Ì˚ı ÏÂÚ‡ÎÎÓ‚ ËÒÔÓÎ¸ÁÓ‚‡Ì‡ ÓË„ËÌ‡Î¸-
Ì‡fl ÚÂıÌÓÎÓ„Ëfl „Ë‰ÓÒÂÔ‡‡ˆËË “ÚflÊÂÎ˚ı” ÍÓÌ-
ˆÂÌÚ‡ÚÓ‚ ËÁ ÔÓÓ‰ Ë Û‰ [7, 8]. ÑÓ·ÎÂÌËÂ ËÒıÓ‰-
ÌÓÈ ÔÓÓ‰˚ ÔÓ‚Ó‰ËÎË ‰Ó ÍÛÔÌÓÒÚË 5 ÏÏ, ‡ ‰‡Î¸-
ÌÂÈ¯ÂÂ ËÁÏÂÎ¸˜ÂÌËÂ – Ì‡ ‰ËÒÍÓ‚ÓÈ ‚Ë·‡ˆËÓÌÌÓÈ
ÏÂÎ¸ÌËˆÂ “Pulvirizette-9”. íÓÌÍËÈ ÍÎ‡ÒÒ ÓÚ Í‡Ê‰ÓÈ
ÔÓˆËË ÔÓ‰ÛÍÚ‡ ËÁÏÂÎ¸˜ÂÌËfl ÓÚ‰ÂÎflÎË ÒËÚÓ‚‡-
ÌËÂÏ Ì‡ ‰ÂÎËÚÂÎÂ ÙËÏ˚ “Retsch” (Ó˜ËÒÚÍ‡ ÒËÚ –
‚ ÛÎ¸Ú‡Á‚ÛÍÓ‚ÓÈ Í‡ÏÂÂ). èËÏÂÌÂÌËÂ „Ë‰ÓÒÂ-
Ô‡‡ÚÓ‡ ÓË„ËÌ‡Î¸ÌÓÈ ÍÓÌÒÚÛÍˆËË HS-01 [9]
Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‚ÓÁÏÓÊÌÓÒÚ¸ ÔÓÎÛ˜ÂÌËfl ËÁ ÏËÌÂ‡-
ÎÓ„Ë˜ÂÒÍËı ÔÓ· ÚÓÌÍËı ÍÓÌˆÂÌÚ‡ÚÓ‚ (‚ÂÒÓÏ 5–
20 Ï„ Ë ÍÛÔÌÓÒÚ¸˛ <63 ÏÍÏ) “ÚflÊÂÎ˚ı” ‡ÍˆÂÒÒÓ-
ËÂ‚. àÁ “ÚflÊÂÎ˚ı” ÍÓÌˆÂÌÚ‡ÚÓ‚ ÔÂÒÒÓ‚‡ÌËÂÏ
Ò ÔÎ‡ÒÚÏ‡ÒÒÓÈ ·˚ÎË ÔÓÎÛ˜ÂÌ˚ ËÒÍÛÒÒÚ‚ÂÌÌ˚Â ÔÓ-
ÎËÓ‚‡ÌÌ˚Â ¯ÎËÙ˚, ÍÓÚÓ˚Â Á‡ÚÂÏ ËÒÒÎÂ‰Ó‚‡ÎË
ÏÂÚÓ‰‡ÏË ÓÔÚË˜ÂÒÍÓÈ (ÏËÍÓÒÍÓÔ Axioplan) Ë ̋ ÎÂ-
ÍÚÓÌÌÓÈ ÏËÍÓÒÍÓÔËË, ‡ Ú‡ÍÊÂ ÏËÍÓÁÓÌ‰Ó‚Ó„Ó

 

*

 

ÇÒÂ ‡Ì‡ÎËÁ˚ ‚˚ÔÓÎÌÂÌ˚ ‚ ÉÂÓÎÓ„Ë˜ÂÒÍÓÏ ËÌÒÚËÚÛÚÂ ëé
êÄç, („. ìÎ‡Ì-ì‰˝).

 

‡Ì‡ÎËÁ‡ (Camscan-4DV, Link AN-10000, Microspec-
4DV). 

ë ÔÓÏÓ˘¸˛ ‚˚¯ÂÓÔËÒ‡ÌÌÓÈ ÏÂÚÓ‰ËÍË Ì‡ÏË
‚˚fl‚ÎÂÌÓ 68 ÁÂÂÌ ÏËÌÂ‡ÎÓ‚ ùèÉ. Ç Ú‡·Î. 1 ÔË-
‚Â‰ÂÌ˚ Ëı ‚Ë‰Ó‚ÓÈ ÒÓÒÚ‡‚, ÍÓÎË˜ÂÒÚ‚Ó Ë ‡ÁÏÂ˚
ÁÂÂÌ, ‡ ‚ Ú‡·Î. 2 – ‚˚·ÓÓ˜Ì˚Â ıËÏË˜ÂÒÍËÂ ÒÓ-
ÒÚ‡‚˚. àÁ 14 ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚ı ÏËÌÂ‡Î¸Ì˚ı ‚Ë‰Ó‚
10 ÓÚÌÓÒflÚÒfl Í ÒÓÂ‰ËÌÂÌËflÏ Pd Ë ÚÓÎ¸ÍÓ 4 – Í ÏË-
ÌÂ‡Î‡Ï Pt. é‰Ì‡ÍÓ Ì‡ ‰ÓÎ˛ ÔÓÒÎÂ‰ÌËı ÔËıÓ‰ËÚ-
Òfl ·ÓÎÂÂ ÔÓÎÓ‚ËÌ˚ ËÁ ‚ÒÂı Ì‡È‰ÂÌÌ˚ı ÁÂÂÌ ÏËÌÂ-
‡ÎÓ‚ ùèÉ. ÉÎ‡‚Ì˚ÏË ÏËÌÂ‡Î‡ÏË fl‚Îfl˛ÚÒfl
ÏÓÌ˜ÂËÚ, ÔÓÚ‡ËÚ Ë ÚÂÚ‡ÙÂÓÔÎ‡ÚËÌ‡, Á‡ÏÂÚ-
ÌÛ˛ ÓÎ¸ ‚ Û‰‡ı Ë„‡ÂÚ ÍÓÚÛÎ¸ÒÍËÚ. éÒÚ‡Î¸Ì˚Â
ÏËÌÂ‡Î˚ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Â‰ËÌË˜Ì˚ÏË ÁÂÌ‡ÏË,
ÔË˜ÂÏ ÒÓ·ÓÎÂ‚ÒÍËÚ ‚˚fl‚ÎÂÌ Ì‡ÏË ÚÓÎ¸ÍÓ ‚ ÔÓÎË-
Ó‚‡ÌÌ˚ı ¯ÎËÙ‡ı ËÁ Û‰˚. Ç ‡ÒÒÓˆË‡ˆËË Ò ÚÂÚ‡-
ÙÂÓÔÎ‡ÚËÌÓÈ Ë ÍÓÚÛÎ¸ÒÍËÚÓÏ Ó·Ì‡ÛÊÂÌ‡ ÌÂ-
ËÁ‚ÂÒÚÌ‡fl Ù‡Á‡ ÒÓÒÚ‡‚‡ (Pd,Hg)

 

2

 

(Cu,Fe)S(Te,Pb).

ç‡Ë·ÓÎÂÂ ÍÛÔÌ˚Â ÁÂÌ‡ (‰Ó 42–62 ÏÍÏ) Ó·‡-
ÁÛ˛Ú ÏÓÌ˜ÂËÚ, ÍÓÚÛÎ¸ÒÍËÚ, ÔÓÚ‡ËÚ, ÚÂÚ‡ÙÂÓ-
ÔÎ‡ÚËÌ‡. ÑÎfl ‰Û„Ëı ÔÎ‡ÚËÌÓË‰Ó‚ ı‡‡ÍÚÂÌ˚
‚ÂÒ¸Ï‡ Ï‡Î˚Â ‡ÁÏÂ˚ (ÒÏ. Ú‡·Î. 1), ˜ÚÓ ‚ ÌÂÍÓÚÓ-
˚ı ÒÎÛ˜‡flı Á‡ÚÛ‰ÌflÂÚ Ëı ‰Ë‡„ÌÓÒÚËÍÛ Ë ÓÔÂ‰Â-
ÎÂÌËÂ ÒÓÒÚ‡‚‡. é·˚˜ÌÓ ÁÂÌ‡ ÏÓÌÓÏËÌÂ‡Î¸Ì˚Â,
Ó‰Ì‡ÍÓ ËÌÓ„‰‡ ÏÓÊÌÓ Ó·Ì‡ÛÊËÚ¸ Ò‡ÒÚ‡ÌËfl ÚÂÚ-
‡ÙÂÓÔÎ‡ÚËÌ˚ ÒÓ Á‚fl„ËÌˆÂ‚ËÚÓÏ, ËÁÓÙÂÓ-
ÔÎ‡ÚËÌÓÈ, ÍÓÚÛÎ¸ÒÍËÚÓÏ Ë ÌÂËÁ‚ÂÒÚÌÓÈ Ù‡ÁÓÈ
(Pd,Hg)

 

2

 

(Cu,Fe)S(Te,Pb), ÒÔÂËÎËÚ‡ Ò ‡ÚÓÍËÚÓÏ,
Ï‡flÍËÚÓÏ Ë Ò‡ÏÓÓ‰Ì˚Ï ÁÓÎÓÚÓÏ, Ô‡ÓÎÓ‚ËÚ‡ Ò
ÏÓÌ˜ÂËÚÓÏ Ë ÒÂÂ·ÓÏ Ò‡ÏÓÓ‰Ì˚Ï (ËÒ. 1). 

 

í‡·ÎËˆ‡ 1.

 

  ÇË‰Ó‚ÓÈ ÒÓÒÚ‡‚, ÍÓÎË˜ÂÒÚ‚Ó Ë ‡ÁÏÂ˚ ÁÂÂÌ ÏËÌÂ‡ÎÓ‚ ·Î‡„ÓÓ‰Ì˚ı ÏÂÚ‡ÎÎÓ‚, ‚˚‰ÂÎÂÌÌ˚ı ËÁ ÔÓ-
·˚ ‡ÌÓÚÓÁËÚÓ‚ Ï‡ÎÓÒÛÎ¸ÙË‰ÌÓ„Ó ÓÛ‰ÂÌÂÌËfl (êËÙ I) âÓÍÓ-ÑÓ‚˚ÂÌÒÍÓ„Ó Ï‡ÒÒË‚‡

‹ Ô/Ô åËÌÂ‡Î îÓÏÛÎ‡ óËÒÎÓ ÁÂÂÌ
ê‡ÁÏÂ ÁÂÌ‡, ÏÍÏ

min. max. ÒÂ‰ÌËÈ

1 åÓÌ˜ÂËÚ (Pt, Pd)(Te, Bi, Pb)

 

2

 

22 8 61 34

2 èÓÚ‡ËÚ PdHg 17 4 62 29

3 íÂÚ‡ÙÂÓÔÎ‡ÚËÌ‡ (Pt, Pd)(Fe, Cu, Ni) 15 4 42 24

4 äÓÚÛÎ¸ÒÍËÚ Pd(Te, Pb, Bi) 4 37 47 41

5 è‡ÓÎÓ‚ËÚ (Pd, Pt)

 

2

 

Sn 2* 6 24 15

6 ëÔÂËÎËÚ PtAs

 

2

 

1* 10 13 11

7 ÄÚÓÍËÚ (Pd, Au)(Sn, As, Sb) 1* 7 25 13

8 å‡flÍËÚ PdNiAs 1* 2 8 6

9 àÁÓÙÂÓÔÎ‡ÚËÌ‡ Pt

 

3 + 

 

ı

 

(Fe, Cu, Ni) 1* 9 21 14

10 á‚fl„ËÌˆÂ‚ËÚ (Pd, Pt)

 

3

 

Pb 1* 10 12 11

11 åÂÚËËÚ I (Pd, Pt)

 

8

 

(Sb, Te)

 

3

 

1* 2 4 3

12 íÂÎ‡„Ô‡ÎËÚ (Pd, Ag)

 

4

 

(Te, Pb) 1* 1 3 2

13 ëÓ·ÓÎÂ‚ÒÍËÚ Pd(Bi, Te) 2** 1 3 2

14 çÂËÁ‚ÂÒÚÌ‡fl Ù‡Á‡ (Pd, Hg)

 

2

 

(Cu, Fe)S(Te, Pb) 1* 18 20 19

 

  * íÓÎ¸ÍÓ ‚ ÒÓÒÚÍ‡ı Ò ‰Û„ËÏË ÏËÌÂ‡Î‡ÏË ·Î‡„ÓÓ‰Ì˚ı ÏÂÚ‡ÎÎÓ‚.
** é·Ì‡ÛÊÂÌ ÚÓÎ¸ÍÓ ‚ ÔÓÎËÓ‚‡ÌÌ˚ı ¯ÎËÙ‡ı ËÁ Û‰˚. 



 

ÑéäãÄÑõ ÄäÄÑÖåàà çÄìä      ÚÓÏ 390      ‹ 2     2003

 

ÅãÄÉéêéÑçéåÖíÄãúçÄü åàçÖêÄãàáÄñàü 

 

235

 

åËÌÂ‡Î˚ ·Î‡„ÓÓ‰Ì˚ı ÏÂÚ‡ÎÎÓ‚ ‚ ‡ÌÓÚÓÁË-
Ú‡ı Ó·˚˜ÌÓ ‡ÒÒÓˆËËÛ˛Ú Ò ı‡Î¸ÍÓÔËËÚÓÏ Ë ÍÛ·‡-
ÌËÚÓÏ, ÂÊÂ Ú‡ÎÌ‡ıËÚÓÏ Ë ·ÓÌËÚÓÏ. éÌË ÎÓÍ‡-
ÎËÁÛ˛ÚÒfl ‚ ÔÓÏÂÊÛÚÍ‡ı ÁÂÂÌ ÒÛÎ¸ÙË‰Ó‚, ÒÓ‰Â-
Ê‡ÚÒfl ‚ ÔÓÊËÎÍ‡ı Ò‡Ï˚ı ÔÓÁ‰ÌËı „ÂÌÂ‡ˆËÈ
ÒÛÎ¸ÙË‰Ó‚, ‡ Ì‡Ë·ÓÎÂÂ ˜‡ÒÚÓ ‡ÒÔÓÎ‡„‡˛ÚÒfl Ì‡
ÍÓÌÚ‡ÍÚÂ ÒÛÎ¸ÙË‰Ó‚ Ë ‚ÚÓË˜Ì˚ı ÒËÎËÍ‡ÚÓ‚, Ó·Ó-
„‡˘ÂÌÌ˚ı ÎÂÚÛ˜ËÏË ÍÓÏÔÓÌÂÌÚ‡ÏË (ˆÓËÁËÚ, ÔÂ-
ÌËÚ, ıÎÓËÚ Ë ‰.). ê‡Á‚ËÚËÂ ÚÂÚ‡ÙÂÓÔÎ‡ÚËÌ˚
Ë ËÁÓÙÂÓÔÎ‡ÚËÌ˚ Ò‚flÁ‡ÌÓ Ò ÔÓfl‚ÎÂÌËÂÏ ‚ ÒÛÎ¸-
ÙË‰ÌÓÏ Ô‡‡„ÂÌÂÁËÒÂ ÚÓËÎËÚ‡ Ë ÊÂÎÂÁËÒÚÓ„Ó
ÔÂÌÚÎ‡Ì‰ËÚ‡. 

ÑÎfl ÚÂÚ‡ÙÂÓÔÎ‡ÚËÌ˚, ÏÓÌ˜ÂËÚ‡ Ë ÍÓÚÛÎ¸-
ÒÍËÚ‡ ı‡‡ÍÚÂÌ‡ ÒËÎ¸Ì‡fl ËÁÏÂÌ˜Ë‚ÓÒÚ¸ ÒÓÒÚ‡‚‡
ÔÓ „Î‡‚Ì˚Ï Ë ÔËÏÂÒÌ˚Ï ˝ÎÂÏÂÌÚ‡Ï. í‡Í, Ì‡ÔË-
ÏÂ, ‚ ÏÓÌ˜ÂËÚÂ ÒÓ‰ÂÊ‡ÌËÂ Pt ËÁÏÂÌflÂÚÒfl ‚ ÔÂ-
‰ÂÎ‡ı (Ï‡Ò.%) 39.8–41.4, Te – 46.3–53.9. ‡ ÍÓÌˆÂÌÚ-
‡ˆËfl ÔËÏÂÒÂÈ Pb Ë Bi – ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ 0–7.8 Ë
0–7.6. Ç ÍÓÚÛÎ¸ÒÍËÚÂ ÒÓ‰ÂÊ‡ÌËÂ Pd ‚‡¸ËÛÂÚ ÓÚ
37.2 ‰Ó 43.5, Te – ÓÚ 40.2 ‰Ó 47.2, Pb – ÓÚ 4.7 ‰Ó
12.4

 

 

 

Ï‡Ò.% (ÒÏ. Ú‡·Î. 2). èÓÏËÏÓ ÒÓ·ÒÚ‚ÂÌÌ˚ı
Ù‡Á, Pd Ì‡·Î˛‰‡ÂÚÒfl ‚ ‚Ë‰Â ËÁÓÏÓÙÌÓÈ ÔËÏÂÒË
‚ ÒÓÒÚ‡‚Â ÔÂÌÚÎ‡Ì‰ËÚ‡. åËÍÓÁÓÌ‰Ó‚˚Ï ÏÂÚÓ‰ÓÏ
‚ ÔÂÌÚÎ‡Ì‰ËÚÂ ÛÒÚ‡ÌÓ‚ÎÂÌÓ 360 „/Ú Pd (åicrospec-
4DW, ˝ÍÒÔÓÁËˆËfl 120 Ò, ÒÂ‰ÌÂÂ ËÁ ÚÂı ËÁÏÂÂ-
ÌËÈ). ê‡Ò˜ÂÚ˚ ÔÓÍ‡Á˚‚‡˛Ú, ̃ ÚÓ Ò Û˜ÂÚÓÏ ÒÂ‰ÌÂ„Ó
ıËÏË˜ÂÒÍÓ„Ó ÒÓÒÚ‡‚‡ Û‰˚ Ë ÒÓÒÚ‡‚‡ ÔÂÌÚÎ‡Ì‰ËÚ‡
ËÁÛ˜ÂÌÌ‡fl ÔÓ·‡ ÒÓ‰ÂÊËÚ 0.7% Ú‡ÍÓ„Ó ÔÂÌÚÎ‡Ì-
‰ËÚ‡, Ë Ì‡ Â„Ó ‰ÓÎ˛ ÔËıÓ‰ËÚÒfl ÓÍÓÎÓ ÔÓÎÓ‚ËÌ˚
ÒÓ‰ÂÊ‡ÌËfl Pd ‚ Ó·˘ÂÏ ·‡Î‡ÌÒÂ ËÁÛ˜ÂÌÌÓÈ Û‰˚.

ëÚÓÎ¸ ‚˚ÒÓÍËÂ ÒÓ‰ÂÊ‡ÌËfl Pd Ó·˚˜ÌÓ ı‡‡ÍÚÂ-
Ì˚ ‰Îfl ÔÂÌÚÎ‡Ì‰ËÚÓ‚, Ì‡ıÓ‰fl˘ËıÒfl ‚ ‡ÒÒÓˆË‡ˆËË Ò
ÏÓÌ˜ÂËÚÓÏ – Pt-˜ÎÂÌÓÏ ÒÂËË, ÌÓ ÌÂ Ò ÏÂÂÌÒÍË-
ËÚÓÏ – Pd-˜ÎÂÌÓÏ [10].

í‡ÍËÏ Ó·‡ÁÓÏ, ‚Ë‰Ó‚ÓÈ ÏËÌÂ‡Î¸Ì˚È ÒÓÒÚ‡‚
ÔÎ‡ÚËÌÓË‰Ó‚ Ï‡ÎÓÒÛÎ¸ÙË‰ÌÓ„Ó ÓÛ‰ÂÌÂÌËfl âÓÍÓ-
ÑÓ‚˚ÂÌÒÍÓ„Ó Ï‡ÒÒË‚‡ ‚Ó ÏÌÓ„ÓÏ ÔÓ‰Ó·ÂÌ ÒÓÒÚ‡-
‚Û Û‰ ËÁ‚ÂÒÚÌ˚ı ÏÂÒÚÓÓÊ‰ÂÌËÈ ÔÓ‰Ó·ÌÓ„Ó ÚËÔ‡
(ëÚËÎÎÛÓÚÂ, èÓÚ„ËÚÂÒ˛Ò ‚ ÅÛ¯‚ÂÎ¸‰Â, îÂ‰Ó-
Ó‚Ó-è‡ÌÒÍËÂ ÚÛÌ‰˚). Ç ÚÓ ÊÂ ‚ÂÏfl ËÏÂ˛˘ËÂÒfl
‰‡ÌÌ˚Â Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ë Ó· ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı
ÓÒÓ·ÂÌÌÓÒÚflı ‡ÒÒÏ‡ÚË‚‡ÂÏÓ„Ó ÓÛ‰ÂÌÂÌËfl, ÒÂ-
‰Ë ÍÓÚÓ˚ı ÏÓÊÌÓ ÓÚÏÂÚËÚ¸, ‚Ó-ÔÂ‚˚ı, ¯ËÓ-
ÍÓÂ ‡Á‚ËÚËÂ ÒÔÎ‡‚Ó‚ Pt Ò Fe (ÚÂÚ‡ÙÂÓÔÎ‡ÚËÌ‡)
Ë Pd Ò Hg (ÔÓÚ‡ËÚ), ‚Ó-‚ÚÓ˚ı, ÓÚÒÛÚÒÚ‚ËÂ ÒÛÎ¸-
ÙË‰Ó‚ ÔÎ‡ÚËÌÓ‚˚ı ÏÂÚ‡ÎÎÓ‚, Ú‡ÍËı, Í‡Í ‚˚ÒÓˆ-
ÍËÚ, ·˝„„ËÚ, ÍÛÔÂËÚ, ‚-ÚÂÚ¸Ëı, ÓÚÒÛÚÒÚ‚ËÂ
ùèÉ-ÒÓ‰ÂÊ‡˘Ëı ÒÛÎ¸ÙÓ‡ÒÂÌË‰Ó‚ fl‰‡ ÍÓ-
·‡Î¸ÚËÌ‡-„ÂÒ‰ÓÙËÚ‡, ‡ Ú‡ÍÊÂ Ò‡ÏÓÒÚÓflÚÂÎ¸-
Ì˚ı Ù‡Á Rh Ë Â„Ó ËÁÓÏÓÙÌ˚ı ÔËÏÂÒÂÈ ‚ ‰Û„Ëı
ÏËÌÂ‡Î‡ı. 

ëÓ„Î‡ÒÌÓ ‡ÒÔÓÒÚ‡ÌÂÌÌ˚Ï ‚ Ì‡ÒÚÓfl˘ÂÂ ‚Â-
Ïfl ÔÂ‰ÒÚ‡‚ÎÂÌËflÏ ‚ ÔÂÂÌÓÒÂ, ÍÓÌˆÂÌÚËÓ‚‡-
ÌËË Ë ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÏ Ó·‡ÁÓ‚‡ÌËË ‡ÁÎË˜Ì˚ı
ÒÓÂ‰ËÌÂÌËÈ ·Î‡„ÓÓ‰Ì˚ı ÏÂÚ‡ÎÎÓ‚ ‚ ‡ÒÒÎÓÂÌ-
Ì˚ı ÛÎ¸Ú‡·‡ÁËÚ-·‡ÁËÚÓ‚˚ı ÍÓÏÔÎÂÍÒ‡ı ‚Â‰Û˘‡fl
ÓÎ¸ ÔËÌ‡‰ÎÂÊËÚ ‚˚ÒÓÍÓÚÂÏÔÂ‡ÚÛÌ˚Ï Ï‡„Ï‡-
ÚË˜ÂÒÍËÏ ÙÎ˛Ë‰‡Ï. ÄÌ‡ÎËÁËÛfl ‡ÁÏÂ˘ÂÌËÂ ‚
‡ÁÂÁÂ âÓÍÓ-ÑÓ‚˚ÂÌÒÍÓ„Ó Ï‡ÒÒË‚‡ Ï‡ÎÓÒÛÎ¸-
ÙË‰ÌÓ„Ó ÔÎ‡ÚËÌÓÏÂÚ‡Î¸ÌÓ„Ó ÓÛ‰ÂÌÂÌËfl, ‚‡ÊÌÓ

 

í‡·ÎËˆ‡ 2. 

 

 ïËÏË˜ÂÒÍËÈ ÒÓÒÚ‡‚ ÏËÌÂ‡ÎÓ‚ ùèÉ ËÁ ‡ÌÓÚÓÁËÚÓ‚ Ï‡ÎÓÒÛÎ¸ÙË‰ÌÓ„Ó ÓÛ‰ÂÌÂÌËfl (êËÙ I) âÓÍÓ-ÑÓ-
‚˚ÂÌÒÍÓ„Ó Ï‡ÒÒË‚‡

ÄÌ‡ÎËÁ
ùÎÂÏÂÌÚ˚, Ï‡Ò. %

Pd Pt Au Cu Fe Ni Hg Sn Pb Sb Te Bi S As ëÛÏÏ‡

1 2.5 74.4 – 6.1 15.7 1.3 – – – – – – – – 100.0

2 – 80.0 – 4.8 14.2 1.4 – – – – – – – – 100.4

3 – 88.5 – 1.1 10.8 0.5 – – – – – – – – 100.9

4 57.5 3.1 – – – – – – 38.6 – – – – – 99.2

5 – 41.0 – – – – – – 6.4 – 46.3 6.0 – – 99.7

6 0.6 40.9 – – – – – – – – 53.9 3.4 – – 98.8

7 37.2 5.7 – – – – – – 9.5 – 40.2 5.5 – – 98.1

8 43.5 – – – – – – – 8.8 – 47.2 – – – 99.5

9 34.6 – – – – – 65.7 – – – – – – – 100.3

10 64.8 6.5 – – – – – – – 22.1 5.9 – – – 99.3

11 68.9 – 6.2 – – – – 14.0 – 3.8 – – – 6.7 99.6

12 43.7 – – – – 25.0 – – – – – – – 30.8 99.5

13 – 56.5 – – – – – – – – – – – 43.3 99.8

14 60.0 5.2 – – – – – 34.7 – – – – – – 99.9

15 41.0 – – 7.6 5.9 – 4.6 – 11.9 – 22.0 – 6.3 – 99.3

 

èËÏÂ˜‡ÌËÂ. 1, 2 – ÚÂÚ‡ÙÂÓÔÎ‡ÚËÌ‡, 3 – ËÁÓÙÂÓÔÎ‡ÚËÌ‡, 4 – Á‚fl„ËÌˆÂ‚ËÚ, 5, 6 – ÏÓÌ˜ÂËÚ, 7, 8 – ÍÓÚÛÎ¸ÒÍËÚ, 9 – ÔÓÚ‡ËÚ,
10 – ÏÂÚËËÚ I, 11 – ‡ÚÓÍËÚ, 12 – Ï‡flÍËÚ, 13 – ÒÔÂËÎËÚ, 14 – Ô‡ÓÎÓ‚ËÚ, 15 – ÌÂËÁ‚ÂÒÚÌ‡fl Ù‡Á‡ (Pd, Hg)

 

2

 

(Cu, Fe)S(Te, Pb).
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éÒÓÂ‚ 

 

Ë ‰

 

.

 

ÓÚÏÂÚËÚ¸ Â„Ó ÔËÛÓ˜ÂÌÌÓÒÚ¸ Í „‡ÌËˆ‡Ï ÁÓÌ ‚
‡ÒÒÎÓÂÌÌÓÈ ÒÂËË, „‰Â ÔÓËÒıÓ‰ËÚ ÒÏÂÌ‡ ÒÓÒÚ‡‚‡
ÍÛÏÛÎÛÒÌ˚ı Ô‡‡„ÂÌÂÁËÒÓ‚. ç‡Ë·ÓÎÂÂ ÔËÂÏÎÂ-
ÏÓÂ Ó·˙flÒÌÂÌËÂ ˝ÚÓÏÛ ÏÓÊÌÓ ÔÂ‰ÎÓÊËÚ¸, Ì‡
Ì‡¯ ‚Á„Îfl‰, ‚ ‡ÏÍ‡ı „ËÔÓÚÂÁ˚ ÍÓÏÔ‡ÍˆËË [11,
12], ÒÓ„Î‡ÒÌÓ ÍÓÚÓÓÈ ÁÓÌ˚ ÒÏÂÌ˚ ÍÛÏÛÎ‡ÚÓ‚ fl‚-
Îfl˛ÚÒfl Ó·Î‡ÒÚflÏË ‡ÁÛÔÎÓÚÌÂÌËfl Ë ÔÓ‚˚¯ÂÌÌÓÈ
ÔÓËÒÚÓÒÚË ÍÛÏÛÎÛÒ‡ ‚ÒÎÂ‰ÒÚ‚ËÂ ÒÏÂÌ˚ Ì‡ ÎËÍ‚Ë-
‰ÛÒÂ ·ÓÎÂÂ ÔÎÓÚÌ˚ı ÏËÌÂ‡ÎÓ‚ (ÓÎË‚ËÌ, ıÓÏ-

¯ÔËÌÂÎË‰) Ì‡ ÏÂÌÂÂ ÔÎÓÚÌ˚Â (ÔÎ‡„ËÓÍÎ‡Á). ùÚÓÚ
ÒÎÓÈ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ Ò‚ÓÂÓ·‡ÁÌÛ˛ ÎÓ‚Û¯ÍÛ
‰Îfl ÙÎ˛Ë‰Ó‚, ÓÚ‰ÂÎfl˛˘ËıÒfl ÔË ÍËÒÚ‡ÎÎËÁ‡ˆËË
ËÌÚÂÍÛÏÛÎÛÒÌÓ„Ó ‡ÒÔÎ‡‚‡, ‚˚ÊËÏ‡ÂÏÓ„Ó ËÁ ÌË-
ÊÂÎÂÊ‡˘Ëı „ÓËÁÓÌÚÓ‚.

í‡ÍÓÈ ËÌÚÂÍÛÏÛÎÛÒÌ˚È ‡ÒÔÎ‡‚ ÍËÒÚ‡ÎÎËÁÓ-
‚‡ÎÒfl ÔË ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËË Ò ÒÓÒÛ˘ÂÒÚ‚Û˛˘ËÏ Ò
ÌËÏ Ó„‡ÌË˜ÂÌÌ˚Ï Ó·˙ÂÏÓÏ ÒÛÎ¸ÙË‰ÌÓÈ ÊË‰ÍÓÒ-

 

10 ÏÍÏ10 ÏÍÏ

10 ÏÍÏ 10 ÏÍÏ

30 ÏÍÏ30 ÏÍÏ
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TFP
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MK
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MK
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SP

AT

(Au, Ag)
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êËÒ. 1.

 

 åËÍÓÙÓÚÓ„‡ÙËË ÒÓÒÚÍÓ‚ ÁÂÂÌ ÏËÌÂ‡ÎÓ‚ ·Î‡„ÓÓ‰Ì˚ı ÏÂÚ‡ÎÎÓ‚ ËÁ “ÚflÊÂÎÓ„Ó” ÍÓÌˆÂÌÚ‡Ú‡ ‡ÌÓÚÓÁËÚÓ‚.
êùå ‚ ÂÊËÏÂ Ó·‡ÚÌÓÓÚ‡ÊÂÌÌ˚ı ˝ÎÂÍÚÓÌÓ‚.

TR – ÚÂÎ‡„Ô‡ÎËÚ, ZV – Á‚fl„ËÌˆÂ‚ËÚ, TFR – ÚÂÚ‡ÙÂÓÔÎ‡ÚËÌ‡, SP – ÒÔÂËÎËÚ, MK – Ï‡flÍËÚ, AT – ‡ÚÓÍËÚ, IFR – ËÁÓ-
ÙÂÓÔÎ‡ÚËÌ‡, KT – ÍÓÚÛÎ¸ÒÍËÚ, MNCH – ÏÓÌ˜ÂËÚ, PLV – Ô‡ÓÎÓ‚ËÚ, UN – ÌÂÌ‡Á‚‡ÌÌ‡fl Ù‡Á‡ ((Pd, Hg)

 

2

 

Cu, Fe)S(Te, Pb),
(Au, Ag) – ÁÓÎÓÚÓ Ò‡ÏÓÓ‰ÌÓÂ, AgAu – ÒÂÂ·Ó Ò‡ÏÓÓ‰ÌÓÂ, CP – ı‡Î¸ÍÓÔËËÚ, VIOL – ‚ËÓÎ‡ËÚ, MT – Ï‡„ÌÂÚËÚ, CHL –
ıÎÓËÚ.
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ÚË Ë Ó·Ó„‡˘ÂÌÌÓÈ ıÎÓÓÏ [4] ÙÎ˛Ë‰ÌÓÈ Ù‡ÁÓÈ,
ÒÓ‰ÂÊ‡˘ÂÈ Te, As, Hg, Sb. ç‡ÎË˜ËÂ ÏËÌÂ‡ÎÓ‚ Ò
Pb, Sn, Ag ÛÍ‡Á˚‚‡ÂÚ Ì‡ ‚ÓÁÏÓÊÌÛ˛ ÍÓÌÚ‡ÏËÌ‡-
ˆË˛ ‡ÒÔÎ‡‚‡ ÍÓÓ‚˚Ï Ï‡ÚÂË‡ÎÓÏ. èÓ‰Ú‚ÂÊ-
‰ÂÌËÂÏ ˝ÚÓ„Ó ÏÓ„ÛÚ ÒÎÛÊËÚ¸ ‰‡ÌÌ˚Â ÔÓ ËÁÛ˜ÂÌË˛
ËÁÓÚÓÔÓ‚ He Ë Ar ‚ „‡ÁÓ‚Ó-ÊË‰ÍËı ÏËÍÓ‚ÍÎ˛˜Â-
ÌËflı ÔÓÓ‰ Ë ÏËÌÂ‡ÎÓ‚ ÔÓ ‡ÁÂÁÛ âÓÍÓ-ÑÓ‚˚-
ÂÌÒÍÓ„Ó Ï‡ÒÒË‚‡ [13]. ÇÓÒÒÚ‡ÌÓ‚ÎÂÌÌ˚È ı‡‡Í-
ÚÂ ÙÎ˛Ë‰Ó‚, ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ÏÂÚ‡ÌÓ-‚Ó‰ÓÓ‰-
Ì˚È ÒÓÒÚ‡‚ [14], Ó·ÛÒÎÓ‚ÎË‚‡ÂÚ ÍËÒÚ‡ÎÎËÁ‡ˆË˛
ÒÔÎ‡‚Ó‚ Ë Ò‡ÏÓÓ‰Ì˚ı ÏÂÚ‡ÎÎÓ‚. é·Ó„‡˘ÂÌÌÓÒÚ¸
ÙÎ˛Ë‰ÌÓÈ Ù‡ÁÓÈ ÔÎ‡ÚËÌÓÌÓÒÌÓ„Ó ËÙ‡ ÒÓ„Î‡ÒÛ-
ÂÚÒfl Ò ¯ËÓÍËÏ ‡ÒÔÓÒÚ‡ÌÂÌËÂÏ Á‰ÂÒ¸ Ú‡ÍÒËÚÓ-
‚˚ı ÚÂÍÒÚÛ Ë Ó·ËÎ¸Ì˚Ï ‡Á‚ËÚËÂÏ ÊËÎ¸Ì˚ı ÔÓ-
Ó‰ (‡ÌÓÚÓÁËÚ˚, „‡··Ó-ÔÂ„Ï‡ÚËÚ˚). 

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êîîà (ÔÓÂÍÚ˚ 01–05–97257, 01–05–64252, 02–
05–64219).
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