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ÇÇÖÑÖçàÖ

 

îÓÏËÓ‚‡ÌËÂ ‚˚ÒÓÍËı Ë ÛÒÚÓÈ˜Ë‚˚ı ÛÓÊ‡Â‚
ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌ˚ı ÍÛÎ¸ÚÛ Ì‡ÔflÏÛ˛ Ò‚flÁ‡-
ÌÓ Ò ˝ÙÙÂÍÚË‚Ì˚Ï ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Û‰Ó·ÂÌËÈ.
ç‡Û˜ÌÓ Ó·ÓÒÌÓ‚‡ÌÌ‡fl ÒËÒÚÂÏ‡ Û‰Ó·ÂÌËfl ÔÓÁ‚Ó-
ÎflÂÚ ÛÎÛ˜¯‡Ú¸ Í‡˜ÂÒÚ‚Ó ‡ÒÚÂÌËÂ‚Ó‰˜ÂÒÍÓÈ ÔÓ-
‰ÛÍˆËË Ë Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‚ÓÒÔÓËÁ‚Ó‰ÒÚ‚Ó ÔÓ˜‚ÂÌ-
ÌÓ„Ó ÔÎÓ‰ÓÓ‰Ëfl [1–3]. ç‡Ë·ÓÎÂÂ ÔÓÎÌÓ ËÁÛ˜ËÚ¸
‰ÂÈÒÚ‚ËÂ Û‰Ó·ÂÌËÈ Ì‡ ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ÒÂÎ¸ÒÍÓ-
ıÓÁflÈÒÚ‚ÂÌÌ˚ı ÍÛÎ¸ÚÛ Ë ÔÎÓ‰ÓÓ‰ËÂ ÔÓ˜‚˚ ÏÓÊ-
ÌÓ ‚ ‰ÎËÚÂÎ¸Ì˚ı ÔÓÎÂ‚˚ı ÓÔ˚Ú‡ı Ò Û‰Ó·ÂÌËflÏË.
í‡ÍËÂ ÓÔ˚Ú˚ fl‚Îfl˛ÚÒfl ‚‡ÊÌÓÈ ÌÓÏ‡ÚË‚ÌÓÈ ·‡-
ÁÓÈ ‚ ‡„ÓıËÏË˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËflı [1, 2, 4–6].

ëÂ‰Ë Ù‡ÍÚÓÓ‚ ÔÓ˜‚ÂÌÌÓ„Ó ÔÎÓ‰ÓÓ‰Ëfl ÓÒÓ-
·‡fl ÓÎ¸ ÔËÌ‡‰ÎÂÊËÚ „ÛÏÛÒÛ. ÉÛÏÛÒÓ‚˚Â ‚Â˘Â-
ÒÚ‚‡ (

 

ÉÇ

 

) ÔÓ˜‚˚, ÌÂÒÏÓÚfl Ì‡ Ò‡‚ÌËÚÂÎ¸ÌÓ ÌÂ-
·ÓÎ¸¯ÓÂ ÒÓ‰ÂÊ‡ÌËÂ, ËÏÂ˛Ú ‚‡ÊÌÂÈ¯ÂÂ ÁÌ‡˜ÂÌËÂ
‚ ÒÓÁ‰‡ÌËË ÔÓ˜‚ÂÌÌÓ„Ó ÔÎÓ‰ÓÓ‰Ëfl Ë ‚ ÔËÚ‡ÌËË
‡ÒÚÂÌËÈ. ÉÛÏÛÒ fl‚ÎflÂÚÒfl ˝ÌÂ„ÂÚË˜ÂÒÍÓÈ ÓÒÌÓ‚ÓÈ
·ËÓÎÓ„Ë˜ÂÒÍËı ÔÓˆÂÒÒÓ‚, ‡ Ú‡ÍÊÂ ËÒÚÓ˜ÌËÍÓÏ ˆÂ-
ÎÓ„Ó fl‰‡ Ï‡ÍÓ- Ë ÏËÍÓ˝ÎÂÏÂÌÚÓ‚. Ç „ÛÏÛÒÂ ÒÓ-
‰ÂÊËÚÒfl ÓÍÓÎÓ 5% ‡ÁÓÚ‡ Ë ÓÚ 1.5 ‰Ó 2.4% ÙÓÒÙÓ-
‡. ÉÇ ·Î‡„Ó‰‡fl ÍÓÏÔÎÂÍÒÓÓ·‡ÁÛ˛˘ÂÈ Ë ÔÓ„ÎÓ-
ÚËÚÂÎ¸ÌÓÈ ÒÔÓÒÓ·ÌÓÒÚË Û‰ÂÊË‚‡˛Ú ‚ ÔÓ˜‚Â
ÏÌÓ„ËÂ ˝ÎÂÏÂÌÚ˚ ÔËÚ‡ÌËfl ‡ÒÚÂÌËÈ, ÒÔÓÒÓ·ÒÚ‚Ûfl
ÌÂ ÚÓÎ¸ÍÓ ÁÌ‡˜ËÚÂÎ¸ÌÓÏÛ ÛÏÂÌ¸¯ÂÌË˛ Ëı ÌÂÔÓ-
ËÁ‚Ó‰ËÚÂÎ¸Ì˚ı ÔÓÚÂ¸, ÌÓ Ë ÔÂ‰ÓÚ‚‡˘ÂÌË˛ Á‡-
„flÁÌÂÌËfl ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌÓÈ ÔÓ‰ÛÍˆËË ÚÂı-
ÌÓ„ÂÌÌ˚ÏË ÔÓÎÎ˛Ú‡ÌÚ‡ÏË, ‡ Ú‡ÍÊÂ Û‚ÂÎË˜Ë‚‡˛Ú
‚Î‡„ÓÂÏÍÓÒÚ¸ ÔÓ˜‚, ÛÎÛ˜¯‡fl Ëı ‡„ÓÙËÁË˜ÂÒÍËÂ Ë
ÚÂıÌÓÎÓ„Ë˜ÂÒÍËÂ Ò‚ÓÈÒÚ‚‡. 

Ç Ò‚flÁË Ò ÓÒÓ·ÓÈ ÁÌ‡˜ËÏÓÒÚ¸˛ ÒÓ‰ÂÊ‡ÌËfl „Û-
ÏÛÒ‡ ‚ ÔÓ˜‚‡ı ÌÂÓ·ıÓ‰ËÏ ÔÓÒÚÓflÌÌ˚È ‡„ÓıËÏË-

˜ÂÒÍËÈ ÍÓÌÚÓÎ¸ Á‡ Ì‡Ô‡‚ÎÂÌÌÓÒÚ¸˛ ÔÓˆÂÒÒÓ‚
„ÛÏÛÒÓÓ·‡ÁÓ‚‡ÌËfl, Ú.Â. ‡Ò˜ÂÚ ·‡Î‡ÌÒ‡ „ÛÏÛÒ‡.
ëÎÓÊÌÓÒÚ¸ Â„Ó ÓÔÂ‰ÂÎÂÌËfl Á‡ÍÎ˛˜‡ÂÚÒfl ‚ ÚÓÏ,
˜ÚÓ ‚ ÔÓ˜‚Â Ó‰ÌÓ‚ÂÏÂÌÌÓ ÔÓËÒıÓ‰flÚ ‰‚‡ ‡ÁÌÓ-
Ì‡Ô‡‚ÎÂÌÌ˚ı ÔÓˆÂÒÒ‡: ÒËÌÚÂÁ Ë ‡ÒÔ‡‰ Ó„‡ÌË-
˜ÂÒÍÓ„Ó ‚Â˘ÂÒÚ‚‡ (

 

éÇ

 

) Ë ÒÓ·ÒÚ‚ÂÌÌÓ „ÛÏÛÒÓ‚˚ı
‚Â˘ÂÒÚ‚. èË ÔÂÓ·Î‡‰‡ÌËË ÔÓˆÂÒÒÓ‚ ÒËÌÚÂÁ‡ Ì‡‰
‡ÁÎÓÊÂÌËÂÏ ·‡Î‡ÌÒ „ÛÏÛÒ‡ ·Û‰ÂÚ ÔÓÎÓÊËÚÂÎ¸-
Ì˚Ï, ÔË ÔÂÓ·Î‡‰‡ÌËË ÔÓˆÂÒÒÓ‚ ‡ÁÎÓÊÂÌËfl –
ÓÚËˆ‡ÚÂÎ¸Ì˚Ï. èÓÎÌÓÒÚ¸˛ ËÒÍÎ˛˜ËÚ¸ ÏËÌÂ‡-
ÎËÁ‡ˆË˛ „ÛÏÛÒ‡ ÌÂ‚ÓÁÏÓÊÌÓ. ÑÎfl Ó·ÂÒÔÂ˜ÂÌËfl
‡Ò¯ËÂÌÌÓ„Ó ‚ÓÒÔÓËÁ‚Ó‰ÒÚ‚‡ „ÛÏÛÒ‡ ÌÂÓ·ıÓ‰Ë-
ÏÓ, ˜ÚÓ·˚ ÔËıÓ‰ ‚ ÔÓ˜‚Û éÇ ‚ ‚Ë‰Â ÍÓÌÂ‚˚ı Ë
ÔÓÊÌË‚Ì˚ı ÓÒÚ‡ÚÍÓ‚, ‡ Ú‡ÍÊÂ ‡ÁÎË˜Ì˚ı ‚Ë‰Ó‚ Ó-
„‡ÌË˜ÂÒÍËı Û‰Ó·ÂÌËÈ ÔÂ‚˚¯‡Î ÏËÌÂ‡ÎËÁ‡ˆË˛
„ÛÏÛÒ‡. 

ë‡Ï˚Ï Ì‡‰ÂÊÌ˚Ï ËÒÚÓ˜ÌËÍÓÏ ‰‡ÌÌ˚ı ‰Îfl ‡Ò-
˜ÂÚ‡ ·‡Î‡ÌÒ‡ „ÛÏÛÒ‡ ‚ ÔÓ˜‚Â fl‚Îfl˛ÚÒfl Ï‡ÚÂË‡Î˚
ÍÛÔÌÓÏ‡Ò¯Ú‡·ÌÓ„Ó ‡„ÓıËÏË˜ÂÒÍÓ„Ó Ó·ÒÎÂ‰Ó‚‡-
ÌËfl ÔÓ˜‚ ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌ˚ı Û„Ó‰ËÈ. ë‡‚ÌË‚‡fl
ÒÓ‰ÂÊ‡ÌËÂ „ÛÏÛÒ‡ ‚ ÔÓ˜‚Â Á‡ ÔÂËÓ‰ ÏÂÊ‰Û ÚÛ‡-
ÏË ‡„ÓıËÏË˜ÂÒÍÓ„Ó Ó·ÒÎÂ‰Ó‚‡ÌËfl Í‡Ê‰Ó„Ó ÔÓÎfl
ÒÂ‚ÓÓ·ÓÓÚ‡ ËÎË ıÓÁflÈÒÚ‚‡, ÏÓÊÌÓ ÒÛ‰ËÚ¸ Ó ÚÂÏ-
Ô‡ı Ì‡ÍÓÔÎÂÌËfl ËÎË ÔÓÚÂË éÇ. é‰Ì‡ÍÓ ‰Îfl ÔÓ-
„ÌÓÁ‡ ‰ËÌ‡ÏËÍË ÒÓ‰ÂÊ‡ÌËfl „ÛÏÛÒ‡ ‚ ÔÓ˜‚Â Ë ‡Ì‡-
ÎËÁ‡ ‚ÎËflÌËfl ‡ÁÎË˜Ì˚ı Ù‡ÍÚÓÓ‚ Ì‡ ·‡Î‡ÌÒ „Û-
ÏÛÒ‡ ÒÎÂ‰ÛÂÚ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ Ú‡ÍÊÂ ‡Ò˜ÂÚÌ˚Â
ÏÂÚÓ‰˚ ·‡Î‡ÌÒ‡ „ÛÏÛÒ‡ [7]. 

ñÂÎ¸ ËÒÒÎÂ‰Ó‚‡ÌËfl – ÓÔÂ‰ÂÎÂÌËÂ ·‡Î‡ÌÒ‡ „Û-
ÏÛÒ‡ Ë ÔÓ‰ÛÍÚË‚ÌÓÒÚË ÔÓÎÂ‚˚ı ÒÂ‚ÓÓ·ÓÓÚÓ‚ ‚
Á‡‚ËÒËÏÓÒÚË ÓÚ ÔËÏÂÌÂÌËfl Û‰Ó·ÂÌËÈ Ì‡ ‡‚ÚÓ-
ÏÓÙÌ˚ı ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚ˚ı ÔÓ˜‚‡ı ‡ÁÌÓ„Ó
„‡ÌÛÎÓÏÂÚË˜ÂÒÍÓ„Ó ÒÓÒÚ‡‚‡.
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åÖíéÑàäÄ àëëãÖÑéÇÄçàü

 

àÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ‚Ó‰ËÎË ‚ ‰ÎËÚÂÎ¸Ì˚ı ÔÓÎÂ-
‚˚ı ÓÔ˚Ú‡ı àÌÒÚËÚÛÚ‡ ÔÓ˜‚Ó‚Â‰ÂÌËfl Ë ‡„ÓıË-
ÏËË ‚ ÓÒÌÓ‚Ì˚ı ÚËÔ‡ı ÔÓÎÂ‚˚ı ÒÂ‚ÓÓ·ÓÓÚÓ‚ Ì‡
‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚ˚ı ÔÓ˜‚‡ı ‡ÁÎË˜ÌÓ„Ó „‡ÌÛ-
ÎÓÏÂÚË˜ÂÒÍÓ„Ó ÒÓÒÚ‡‚‡ Ì‡ ÔÓÚflÊÂÌËË 1991–
2007 „„. éÔ˚Ú 1 – Ì‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ˚ıÎÓÒÛ-
ÔÂÒ˜‡ÌÓÈ ÔÓ˜‚Â, ÔÓ‰ÒÚËÎ‡ÂÏÓÈ Ò „ÎÛ·ËÌ˚ 1.2 Ï ÏÓ-
ÂÌÓÈ, Ì‡ ·‡ÁÂ êìè “ùÍÒÔÂËÏÂÌÚ‡Î¸Ì‡fl ·‡Á‡ ËÏ.
ëÛ‚ÓÓ‚‡” ìÁ‰ÂÌÒÍÓ„Ó -Ì‡ åËÌÒÍÓÈ Ó·Î. ‚ ÁÂÌÓ-
ÔÓÔ‡¯ÌÓÏ ÒÂ‚ÓÓ·ÓÓÚÂ Í‡ÚÓÙÂÎ¸–fl˜ÏÂÌ¸–ÓÁË-
Ï‡fl ÓÊ¸–Ó‚ÂÒ. Ä„ÓıËÏË˜ÂÒÍ‡fl ı‡‡ÍÚÂËÒÚËÍ‡
Ô‡ıÓÚÌÓ„Ó „ÓËÁÓÌÚ‡ ËÒÒÎÂ‰ÛÂÏÓÈ ÔÓ˜‚˚ ËÏÂÎ‡
ÒÎÂ‰Û˛˘ËÂ ÔÓÍ‡Á‡ÚÂÎË: ç

 

KCl

 

 5.6–5.9, ê

 

2

 

é

 

5

 

 (0.2 Ì.
HCl) – 140–160, ä

 

2

 

é (0.2 Ì. HCl) – 160–180 Ï„/Í„
ÔÓ˜‚˚, „ÛÏÛÒ (ÔÓ í˛ËÌÛ) – 2.3–2.5%. ÇÌÓÒËÎË
‡ÁÎË˜Ì˚Â ‚Ë‰˚ Ó„‡ÌË˜ÂÒÍËı Û‰Ó·ÂÌËÈ: ‚‡Ë-
‡ÌÚ – ÒÓÎÓÏËÒÚ˚È Ì‡‚ÓÁ äêë 40 Ú/„‡ (‚Î‡ÊÌÓÒÚ¸
75%, éÇ – 210, N

 

Ó·˘

 

 – 4.6, ê

 

2

 

é

 

5

 

 – 4.9, ä

 

2

 

é – 8.3 Í„/Ú);
‚‡Ë‡ÌÚ – ÊË‰ÍËÈ Ì‡‚ÓÁ äêë – 80 Ú/„‡ (‚Î‡ÊÌÓÒÚ¸ –
95%, éÇ – 40, N

 

Ó·˘

 

 – 1.3, ê

 

2

 

é

 

5

 

 – 1.7, ä

 

2

 

é – 2.1 Í„/Ú);
‚‡Ë‡ÌÚ˚ – ÒÓÎÓÏ‡ ÓÁËÏÓÈ ÊË 4 Ú/„‡ (‚Î‡ÊÌÓÒÚ¸
16%, éÇ – 800, N

 

Ó·˘

 

 – 6.0, ê

 

2

 

é

 

5

 

 – 8.3, ä

 

2

 

é – 11.3 Í„/Ú)
‚ ÒÓ˜ÂÚ‡ÌËË Ò N40 Ë ÊË‰ÍËÏ Ì‡‚ÓÁÓÏ äêë – 20 Ë
80 Ú/„‡. Ç ÒÂ‚ÓÓ·ÓÓÚÂ Ó„‡ÌË˜ÂÒÍËÂ Û‰Ó·ÂÌËfl
‚ÌÓÒËÎË ÔÓ‰ Í‡ÚÓÙÂÎ¸ ·ÂÁ ÏËÌÂ‡Î¸Ì˚ı Û‰Ó·Â-
ÌËÈ Ë ÒÓ‚ÏÂÒÚÌÓ Ò ÔÓÎÌ˚Ï ÏËÌÂ‡Î¸Ì˚Ï Û‰Ó·ÂÌË-
ÂÏ. ÑÓÁ˚ ÏËÌÂ‡Î¸Ì˚ı Û‰Ó·ÂÌËÈ ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı
ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌ˚ı ÍÛÎ¸ÚÛ ÒÓÒÚ‡‚ËÎË: Í‡ÚÓ-
ÙÂÎ¸ – N90P50K120, flÓ‚ÓÈ fl˜ÏÂÌ¸ – N80P45K90,
ÓÁËÏ‡fl ÓÊ¸ – N60 + 30P45K100, Ó‚ÂÒ – N80P45K90
(‚ ÒÛÏÏÂ Á‡ ÒÂ‚ÓÓ·ÓÓÚ N340P185K400). ëıÂÏ‡
ÓÔ˚Ú‡ ·˚Î‡ Â‡ÎËÁÓ‚‡Ì‡ Ì‡ ‰‚Ûı ÙÓÌ‡ı, ÒÓÁ‰‡Ì-
Ì˚ı ÔÂÂ‰ Á‡ÍÎ‡‰ÍÓÈ ÒÂ‚ÓÓ·ÓÓÚ‡: ÙÓÌ 1 – Á‡-
Ô‡ıË‚‡ÌËÂ Î˛ÔËÌ‡ ÛÁÍÓÎËÒÚÌÓ„Ó; ÙÓÌ 2 – Á‡Ô‡ıË‚‡-
ÌËÂ ÍÓÌÂ‚˚ı Ë ÔÓÊÌË‚Ì˚ı ÓÒÚ‡ÚÍÓ‚ Î˛ÔËÌ‡. ÇÒÂ-
„Ó ·˚ÎÓ Á‡Ô‡ı‡ÌÓ ÁÂÎÂÌÓÈ Ï‡ÒÒ˚ Î˛ÔËÌ‡ 11.3 Ú/„‡
(N

 

Ó·˘

 

 – 13.9, ê

 

2

 

é

 

5

 

 – 4.3, ä

 

2

 

é – 8.0 Í„/Ú) Ë ÍÓÌÂ‚˚ı
ÓÒÚ‡ÚÍÓ‚ Î˛ÔËÌ‡ 4.3 Ú/„‡ (N

 

Ó·˘

 

 – 5.3, ê

 

2

 

é

 

5

 

 – 9.1,
ä

 

2

 

é – 5.3 Í„/Ú);
éÔ˚Ú 2 – Ì‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ÎÂ„ÍÓÒÛ„ÎË-

ÌËÒÚÓÈ ÔÓ˜‚Â Ì‡ ÏÓ˘ÌÓÏ ÎÂÒÒÓ‚Ë‰ÌÓÏ ÒÛ„ÎËÌÍÂ Ì‡
·‡ÁÂ ëèä “ôÂÏ˚ÒÎËˆ‡” åËÌÒÍÓ„Ó -Ì‡ ‚ ÁÂÌÓ-
Ú‡‚flÌÓÏ ÒÂ‚ÓÓ·ÓÓÚÂ ÔÂÎ˛¯ÍÓ-Ó‚ÒflÌ‡fl ÒÏÂÒ¸–
flÓ‚ÓÂ ÚËÚËÍ‡ÎÂ–flÓ‚ÓÈ ‡ÔÒ–Î˛ÔËÌ ÛÁÍÓÎËÒÚ-
Ì˚È–flÓ‚‡fl Ô¯ÂÌËˆ‡. Ä„ÓıËÏË˜ÂÒÍ‡fl ı‡‡ÍÚÂ-
ËÒÚËÍ‡ ÔÓ˜‚˚: ÙÓÌ 1: ç

 

KCl

 

 4.3–4.5, ÒÓ‰ÂÊ‡ÌËÂ
ê

 

2

 

é

 

5

 

 – 360–380, ä

 

2

 

é – 190–230 Ï„/Í„ ÔÓ˜‚˚, „ÛÏÛ-

Ò‡ – 1.5–1.7%; ÙÓÌ 2: ç

 

KCl

 

 6.3–6.4, ÒÓ‰ÂÊ‡ÌËÂ
ê

 

2

 

é

 

5

 

 – 370–410, ä

 

2

 

é – 210–240 Ï„/Í„ ÔÓ˜‚˚, „ÛÏÛ-
Ò‡ – 1.4–1.7%. ëıÂÏ‡ ÓÔ˚Ú‡ ÔÂ‰ÛÒÏ‡ÚË‚‡Î‡ ËÁÛ-
˜ÂÌËÂ ‚ÎËflÌËfl ÏËÌÂ‡Î¸Ì˚ı Û‰Ó·ÂÌËÈ, ‰ÓÁ˚ ÍÓ-
ÚÓ˚ı ÒÓÒÚ‡‚ËÎË: ÔÓ‰ ÔÂÎ˛¯ÍÓ-Ó‚ÒflÌÛ˛ ÒÏÂÒ¸ –
N60P30K60, flÓ‚ÓÂ ÚËÚËÍ‡ÎÂ – N60 + 30P60K120,
flÓ‚ÓÈ ‡ÔÒ – N70 + 30P60K120, Î˛ÔËÌ ÛÁÍÓÎËÒÚ-
Ì˚È – P30K60, flÓ‚Û˛ Ô¯ÂÌËˆÛ – N60 + 30P60K120
(‚ ÒÛÏÏÂ Á‡ ÒÂ‚ÓÓ·ÓÓÚ N340P240K480) Ì‡ ˜ÂÚ˚Âı
ÙÓÌ‡ı: ÙÓÌ 1 – ËÁ‚ÂÒÚÍÓ‚‡ÌÌ˚È (ç

 

KCl

 

 6.3–6.4),
ÙÓÌ 2 – ÌÂËÁ‚ÂÒÚÍÓ‚‡ÌÌ˚È (ç

 

KCl

 

 4.3–4.5), ÙÓÌ 3 –
Ò ‚ÌÂÒÂÌËÂÏ 8 Ú Ó„‡ÌË˜ÂÒÍËı Û‰Ó·ÂÌËÈ/„‡ ÒÂ‚Ó-
Ó·ÓÓÚÌÓÈ ÔÎÓ˘‡‰Ë Ë ÙÓÌ 4 – ·ÂÁ Ó„‡ÌË˜ÂÒÍËı
Û‰Ó·ÂÌËÈ. é„‡ÌË˜ÂÒÍËÂ Û‰Ó·ÂÌËfl ‚ ÒÂ‚ÓÓ·Ó-
ÓÚÂ ‚ÌÓÒËÎË ÔÓ‰ ÔÂÎ˛¯ÍÓ-Ó‚ÒflÌÛ˛ ÒÏÂÒ¸ ‚ ‚Ë‰Â
ÒÓÎÓÏËÒÚÓ„Ó Ì‡‚ÓÁ‡ äêë ‚ ‰ÓÁÂ 40 Ú/„‡.

éÔ˚Ú 3 ÔÓ‚ÂÎË Ì‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ÔÂÒ˜‡-
ÌÓÈ ÔÓ˜‚Â ‚ ‰‚Ûı ÓÚ‡ˆËflı ÔÎÓ‰ÓÒÏÂÌÌÓ„Ó ÒÂ‚ÓÓ·Ó-
ÓÚ‡: 1-fl ÓÚ‡ˆËfl („ÓÓıÓÓ‚ÒflÌ‡fl ÒÏÂÒ¸ Ì‡ ÁÂÎÂÌÛ˛
Ï‡ÒÒÛ–ÓÁËÏ‡fl ÓÊ¸ + Â‰¸Í‡ Ï‡ÒÎË˜Ì‡fl–Í‡ÚÓ-
ÙÂÎ¸–fl˜ÏÂÌ¸ + Â‰¸Í‡ Ï‡ÒÎË˜Ì‡fl–Ó‚ÂÒ + „Ó˜Ëˆ‡
·ÂÎ‡fl), 2-fl ÓÚ‡ˆËfl („ÓÓıÓÓ‚ÒflÌ‡fl ÒÏÂÒ¸ Ì‡ ÁÂÌÓ–
ÓÁËÏ‡fl ÓÊ¸ + Î˛ÔËÌ ÛÁÍÓÎËÒÚÌ˚È–Í‡ÚÓÙÂÎ¸–
fl˜ÏÂÌ¸ + flÓ‚ÓÈ ‡ÔÒ Ë Â‰¸Í‡ Ï‡ÒÎË˜Ì‡fl–Ó‚ÂÒ) ‚
ÒÓ‚ıÓÁÂ “èÓ‰ÓÎÂÒ¸Â” êÂ˜ËˆÍÓ„Ó -Ì‡ ÉÓÏÂÎ¸ÒÍÓÈ
Ó·Î. Ä„ÓıËÏË˜ÂÒÍ‡fl ı‡‡ÍÚÂËÒÚËÍ‡ Ô‡ıÓÚÌÓ„Ó
„ÓËÁÓÌÚ‡ ËÒÒÎÂ‰ÛÂÏÓÈ ÔÓ˜‚˚: ç

 

KCl

 

 4.7–4.9, ÒÓ-
‰ÂÊ‡ÌËÂ ê

 

2

 

é

 

5

 

 – 170–180, ä

 

2

 

é – 110–120 Ï„/Í„
ÔÓ˜‚˚, „ÛÏÛÒ‡ – 1.4–1.5%. é„‡ÌË˜ÂÒÍËÂ Û‰Ó·Â-
ÌËfl (Ì‡‚ÓÁ äêë Ì‡ ÒÓÎÓÏÂÌÌÓÈ ÔÓ‰ÒÚËÎÍÂ) ‚ÌÓÒË-
ÎË ÔÓ‰ ÓÁËÏÛ˛ ÓÊ¸ Ë Í‡ÚÓÙÂÎ¸ – 7, 14, 21 Ú/„‡ ÒÂ-
‚ÓÓ·ÓÓÚÌÓÈ ÔÎÓ˘‡‰Ë ‚ ÒÓ˜ÂÚ‡ÌËË Ò N78P42K124.
èÓÊÌË‚Ì˚Â ÍÛÎ¸ÚÛ˚ ‚˚ÒÂ‚‡ÎË ÔÓÒÎÂ Û·ÓÍË ÓÁË-
Ï˚ı Ë flÓ‚˚ı ÍÛÎ¸ÚÛ Ë ËÒÔÓÎ¸ÁÓ‚‡ÎË ‚ Í‡˜ÂÒÚ‚Â
ÓÚ‡‚ÌÓÈ Ë ÔÓÎÌÓÈ ÙÓÏ ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl.

Ä„ÓÚÂıÌËÍ‡ ‚ÓÁ‰ÂÎ˚‚‡ÌËfl ËÁÛ˜‡ÂÏ˚ı ÍÛÎ¸-
ÚÛ – Ó·˘ÂÔËÌflÚ‡fl ‰Îfl êÂÒÔÛ·ÎËÍË ÅÂÎ‡ÛÒ¸.
ëıÂÏ‡ ÓÔ˚ÚÓ‚ ·˚Î‡ Â‡ÎËÁÓ‚‡Ì‡ Ì‡ ÙÓÌÂ ËÌÚÂ-
„ËÓ‚‡ÌÌÓÈ ÒËÒÚÂÏ˚ Á‡˘ËÚ˚ ‡ÒÚÂÌËÈ. ì˜ÂÚ
ÛÓÊ‡fl – ÒÔÎÓ¯ÌÓÈ ÔÓ‰ÂÎflÌÓ˜Ì˚È. Ä„ÓıËÏË˜Â-
ÒÍËÂ ÔÓÍ‡Á‡ÚÂÎË Ô‡ıÓÚÌÓ„Ó „ÓËÁÓÌÚ‡ (pH

 

KCl

 

, ÒÓ-
‰ÂÊ‡ÌËÂ ÔÓ‰‚ËÊÌ˚ı ÒÓÂ‰ËÌÂÌËÈ ê

 

2

 

é

 

5

 

, ä

 

2

 

é Ë „Û-
ÏÛÒ) ÓÔÂ‰ÂÎflÎË ÔÓ Ó·˘ÂÔËÌflÚ˚Ï ÏÂÚÓ‰ËÍ‡Ï;
·‡Î‡ÌÒÓ‚˚Â ‡Ò˜ÂÚ˚ – ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ àÌÒÚË-
ÚÛÚ‡ ÔÓ˜‚Ó‚Â‰ÂÌËfl Ë ‡„ÓıËÏËË [7–11].

é·˘ËÈ ÔËıÓ‰ „ÛÏÛÒ‡ Á‡ Ò˜ÂÚ „ÛÏËÙËÍ‡ˆËË Ó-
„‡ÌË˜ÂÒÍËı Û‰Ó·ÂÌËÈ, ÍÓÌÂ‚˚ı Ë ÔÓÊÌË‚Ì˚ı
ÓÒÚ‡ÚÍÓ‚ ‡ÒÒ˜ËÚ˚‚‡ÎË ÔÓ ÙÓÏÛÎÂ:

 

„‰Â 

 

P

 

 – Ó·˘ËÈ ÔËıÓ‰ „ÛÏÛÒ‡, Ú/„‡; 

 

ì

 

 – ÛÓÊ‡È-
ÌÓÒÚ¸ ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌ˚ı ÍÛÎ¸ÚÛ, ˆ/„‡; 

 

K

 

ÔÍ –
ÍÓ˝ÙÙËˆËÂÌÚ ‚˚ıÓ‰‡ ÍÓÌÂ‚˚ı Ë ÔÓÊÌË‚Ì˚ı
ÓÒÚ‡ÚÍÓ‚; 

 

K

 

„ÔÍ – ÍÓ˝ÙÙËˆËÂÌÚ „ÛÏËÙËÍ‡ˆËË ÍÓ-
ÌÂ‚˚ı Ë ÔÓÊÌË‚Ì˚ı ÓÒÚ‡ÚÍÓ‚; èÍ„ – ÔÓÔ‡‚Ó˜-

Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ Ì‡ „ÛÏËÙËÍ‡ˆË˛ ‚ Á‡‚ËÒËÏÓ-
ÒÚË ÓÚ „‡ÌÛÎÓÏÂÚË˜ÂÒÍÓ„Ó ÒÓÒÚ‡‚‡ ÔÓ˜‚ (ÒÛ„ÎË-
ÌËÒÚ˚Â ÔÓ˜‚˚ – 1.1, ÒÛÔÂÒ˜‡Ì˚Â ÔÓ˜‚˚ – 1.0,
ÔÂÒ˜‡Ì˚Â ÔÓ˜‚˚ – 0.8); ÑÓ – ‰ÓÁ‡ Ó„‡ÌË˜ÂÒÍËı
Û‰Ó·ÂÌËÈ, Ú/„‡; 

 

K

 

ÛÌ – ÍÓ˝ÙÙËˆËÂÌÚ ÔÂÂ‚Ó‰‡ ‚

P
ì KÔÍ K„ÔÍ èÍ„ 100××××( ) ÑÓ KÛÌ K„Ó××( )+

1000
----------------------------------------------------------------------------------------------------------------------------------,=
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ã‡Ô‡ 

 

Ë ‰

 

.

 

ÛÒÎÓ‚Ì˚È Ì‡‚ÓÁ; 

 

K

 

„Ó – ÍÓ˝ÙÙËˆËÂÌÚ, ÓÚ‡Ê‡˛-
˘ËÈ Ó·‡ÁÓ‚‡ÌËÂ „ÛÏÛÒ‡ ËÁ 1 Ú ÛÒÎÓ‚ÌÓ„Ó Ì‡‚ÓÁ‡,
Í„ (ÒÛ„ÎËÌËÒÚ˚Â ÔÓ˜‚˚ – 50, ÒÛÔÂÒ˜‡Ì˚Â ÔÓ˜‚˚ –
40, ÔÂÒ˜‡Ì˚Â ÔÓ˜‚˚ – 30 Í„). é·˘ËÂ ÔÓÚÂË „ÛÏÛÒ‡
Á‡ Ò˜ÂÚ ÏËÌÂ‡ÎËÁ‡ˆËË ÓÔÂ‰ÂÎflÎË ÔÓ ÙÓÏÛÎÂ:

„‰Â 

 

R

 

 – ÔÓÚÂË „ÛÏÛÒ‡, Ú/„‡; 

 

ì

 

 – ÛÓÊ‡ÈÌÓÒÚ¸ ÒÂÎ¸-
ÒÍÓıÓÁflÈÒÚ‚ÂÌÌ˚ı ÍÛÎ¸ÚÛ, ̂ /„‡; 

 

N

 

‚ – ‚˚ÌÓÒ ‡ÁÓÚ‡
Ò 1 Ú ÓÒÌÓ‚ÌÓÈ Ë ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ ÍÓÎË˜ÂÒÚ‚ÓÏ
ÔÓ·Ó˜ÌÓÈ ÔÓ‰ÛÍˆËË, Í„; 

 

K

 

Ï – ÍÓ˝ÙÙËˆËÂÌÚ ÏË-
ÌÂ‡ÎËÁ‡ˆËË „ÛÏÛÒ‡ ÔÓ‰ ‡ÁÎË˜Ì˚ÏË ÍÛÎ¸ÚÛ‡ÏË
(ÏÌÓ„ÓÎÂÚÌËÂ Ú‡‚˚ – 0.2; ÁÂÌÓ·Ó·Ó‚˚Â ÍÛÎ¸ÚÛ-
˚ – 0.5, ÁÂÌÓ‚˚Â ÍÛÎ¸ÚÛ˚ Ë ‰Û„ËÂ Ó‰ÌÓÎÂÚÌËÂ
ÍÛÎ¸ÚÛ˚ ÒÔÎÓ¯ÌÓ„Ó ÒÂ‚‡ – 0.6, ÔÓÔ‡¯Ì˚Â ÍÛÎ¸-
ÚÛ˚ – 0.8, ‚ÒÂ ÍÛÎ¸ÚÛ˚ Ì‡ Ô‡¯ÌÂ – 0.6); èÍÏ – ÔÓ-
Ô‡‚Ó˜Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ Ì‡ ÏËÌÂ‡ÎËÁ‡ˆË˛ „ÛÏÛ-
Ò‡ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ „‡ÌÛÎÓÏÂÚË˜ÂÒÍÓ„Ó ÒÓÒÚ‡‚‡
ÔÓ˜‚ (ÒÛ„ÎËÌËÒÚ˚Â ÔÓ˜‚˚ – 1.0; ÒÛÔÂÒ˜‡Ì˚Â – 1.4;
ÔÂÒ˜‡Ì˚Â – 1.8); 20 – ÍÓ˝ÙÙËˆËÂÌÚ ÔÂÂÒ˜ÂÚ‡ ‡ÁÓ-
Ú‡ ‚ „ÛÏÛÒ (‚ ÒÓÒÚ‡‚Â „ÛÏÛÒ‡ ÒÓ‰ÂÊËÚÒfl ‚ ÒÂ‰ÌÂÏ
5% ‡ÁÓÚ‡). ì˜ËÚ˚‚‡fl, ˜ÚÓ ‚ Û‰Ó·ÂÌÌ˚ı ‚‡Ë‡Ì-
Ú‡ı ÔÓÎÓ‚ËÌ‡ ‚˚ÌÂÒÂÌÌÓ„Ó ‡ÒÚÂÌËflÏË ‡ÁÓÚ‡ –
ÔÓ˜‚ÂÌÌÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl, ‚ ˜ËÒÎËÚÂÎ¸ ÙÓÏÛ-
Î˚ ÏËÌÂ‡ÎËÁ‡ˆËË ‚‚ÂÎË ‰ÓÔÓÎÌËÚÂÎ¸Ì˚È ÔÓÔ‡-
‚Ó˜Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ 0.5. èË ‡Ò˜ÂÚÂ ÏËÌÂ‡ÎË-
Á‡ˆËË „ÛÏÛÒ‡ ÔË ‚ÓÁ‰ÂÎ˚‚‡ÌËË ·Ó·Ó‚˚ı Ë ÁÂÌÓ-
·Ó·Ó‚˚ı ÍÛÎ¸ÚÛ ‚ ˜ËÒÎËÚÂÎ¸ ÙÓÏÛÎ˚ ‚‚ÂÎË
‰ÓÔÓÎÌËÚÂÎ¸Ì˚È ÔÓÔ‡‚Ó˜Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ 

 

K

 

Ù
Ì‡ ÙËÍÒ‡ˆË˛ ‡ÚÏÓÒÙÂÌÓ„Ó ‡ÁÓÚ‡ (ÏÌÓ„ÓÎÂÚÌËÂ
·Ó·Ó‚˚Â Ú‡‚˚ – 0.3, ÁÂÌÓ·Ó·Ó‚˚Â Ë Ó‰ÌÓÎÂÚÌËÂ

R
ì N‚ 0.5 KÏ èÍÏ 20×××××

10000
-----------------------------------------------------------------------------,=

 

·Ó·Ó‚˚Â ÍÛÎ¸ÚÛ˚ – 0.5, Ó‰ÌÓÎÂÚÌËÂ ·Ó·Ó‚Ó-ÁÎ‡-
ÍÓ‚˚Â ÒÏÂÒË – 0.75).

 

êÖáìãúíÄíõ à àï éÅëìÜÑÖçàÖ

 

ç‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ˚ıÎÓÒÛÔÂÒ˜‡ÌÓÈ
ÔÓ˜‚Â ÔËÏÂÌÂÌËÂ ÏËÌÂ‡Î¸Ì˚ı Û‰Ó·ÂÌËÈ Û‚Â-
ÎË˜ËÎÓ ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ÁÂÌÓÔÓÔ‡¯ÌÓ„Ó ÒÂ‚Ó-
Ó·ÓÓÚ‡ Í‡ÚÓÙÂÎ¸–fl˜ÏÂÌ¸–ÓÁËÏ‡fl ÓÊ¸–Ó‚ÂÒ
Ì‡ 20.2–20.3 ˆ Í.Â./„‡, ‰ÂÈÒÚ‚ËÂ Ë ÔÓÒÎÂ‰ÂÈÒÚ‚ËÂ
‡ÁÎË˜Ì˚ı ‚Ë‰Ó‚ Ó„‡ÌË˜ÂÒÍËı Û‰Ó·ÂÌËÈ – Ì‡
2.8–7.0 ˆ Í.Â./„‡, ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl – Ì‡ 3.8–
4.2 ˆ Í.Â./„‡ ÔË Ï‡ÍÒËÏ‡Î¸ÌÓÈ ÔÓ‰ÛÍÚË‚ÌÓÒÚË
56.7–60.9 ̂  Í.Â./„‡ ‚ ‚‡Ë‡ÌÚ‡ı Ò ÔÓÎÌÓÈ Ó„‡ÌÓ-ÏË-
ÌÂ‡Î¸ÌÓÈ ÒËÒÚÂÏÓÈ Û‰Ó·ÂÌËfl (Ú‡·Î. 1). Ç ‚‡Ë‡Ì-
Ú‡ı Ò ‡ÁÎË˜ÌÓÈ ÙÓÏÓÈ ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ÁÂÎÂÌÓ„Ó
Û‰Ó·ÂÌËfl ÏÓÊÌÓ ÓÚÏÂÚËÚ¸ ÎË¯¸ ÚÂÌ‰ÂÌˆË˛ Û‚ÂÎË-
˜ÂÌËfl ÔÓ‰ÛÍÚË‚ÌÓÒÚË ÒÂ‚ÓÓ·ÓÓÚ‡ Ì‡ 0.1–1.6 ̂  Í.Â./„‡
ÔË ÔÓÎÌÓÈ ÙÓÏÂ ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl.

Ç ‚‡Ë‡ÌÚÂ ·ÂÁ ÔËÏÂÌÂÌËfl Û‰Ó·ÂÌËÈ (ÍÓÌÚÓ-
ÎÂ) „ÛÏËÙËÍ‡ˆËfl ÍÓÌÂ‚˚ı Ë ÔÓÊÌË‚Ì˚ı ÓÒÚ‡ÚÍÓ‚
ÒÓÒÚ‡‚ËÎ‡ 1490, ÏËÌÂ‡ÎËÁ‡ˆËfl – 4180 Í„/„‡, ̃ ÚÓ ÔË-
‚ÂÎÓ Í ÓÚËˆ‡ÚÂÎ¸ÌÓÏÛ ·‡Î‡ÌÒÛ „ÛÏÛÒ‡ –2690 Í„/„‡ Ë
‡Ò˜ÂÚÌÓÏÛ ÛÏÂÌ¸¯ÂÌË˛ ÒÓ‰ÂÊ‡ÌËfl „ÛÏÛÒ‡ ‚ Ô‡-
ıÓÚÌÓÏ „ÓËÁÓÌÚÂ Ì‡ 0.08%. éÚËˆ‡ÚÂÎ¸Ì˚È ·‡Î‡ÌÒ
„ÛÏÛÒ‡ ÓÚ –200 ‰Ó –1400 Í„/„‡ Ì‡ ÙÓÌÂ ÓÚ‡‚ÌÓ„Ó ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËfl ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl ÔÓÎÛ˜ÂÌ ‚Ó ‚ÒÂı
‚‡Ë‡ÌÚ‡ı. 

ç‡ ÙÓÌÂ ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ÔÓÎÌÓ„Ó ÁÂÎÂÌÓ„Ó Û‰Ó·-
ÂÌËfl ÓÚËˆ‡ÚÂÎ¸Ì˚È ·‡Î‡ÌÒ „ÛÏÛÒ‡ ÔÓÎÛ˜ÂÌ ‚ ‚‡-
Ë‡ÌÚÂ Ò ÏËÌÂ‡Î¸ÌÓÈ ÒËÒÚÂÏÓÈ Û‰Ó·ÂÌËfl, ‡ Ú‡ÍÊÂ
ÔË ÔÓÎÌÓÈ Ó„‡ÌÓÏËÌÂ‡Î¸ÌÓÈ ÒËÒÚÂÏÂ Û‰Ó·ÂÌËfl

 

í‡·ÎËˆ‡ 1.

 

  Å‡Î‡ÌÒ „ÛÏÛÒ‡ Ë ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ÒÂ‚ÓÓ·ÓÓÚ‡ Ì‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ˚ıÎÓÒÛÔÂÒ˜‡ÌÓÈ ÔÓ˜‚Â

Ç‡Ë‡ÌÚ
ìÓÊ‡È-

ÌÓÒÚ¸,
ˆ Í.Â./„‡

Å‡Î‡ÌÒ „ÛÏÛÒ‡, Í„/„‡ ëÓ‰ÂÊ‡ÌËÂ „ÛÏÛÒ‡, %

„ÛÏËÙË-
Í‡ˆËfl

ÏËÌÂ‡-
ÎËÁ‡ˆËfl ·‡Î‡ÌÒ Ì‡˜‡ÎÓ

ÓÚ‡ˆËË
ÍÓÌÂˆ

ÓÚ‡ˆËË

äÓÌÚÓÎ¸ 29.6 1490 4180 –2690 2.53 2.45
èÓÎÌ‡fl ÙÓÏ‡ ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl

ÅÂÁ Û‰Ó·ÂÌËÈ 33.8 2410 2380 +30 2.39 2.39
N340P185K400 – ÙÓÌ 54.0 3030 3760 –730 2.54 2.52
îÓÌ + ÒÓÎÓÏ‡ 4 Ú/„‡ + N40 56.8 3740 4020 –280 2.47 2.46
îÓÌ + ÒÓÎÓÏËÒÚ˚È Ì‡‚ÓÁ 40 Ú/„‡ 60.9 4740 4220 +520 2.46 2.48
îÓÌ + ÊË‰ÍËÈ Ì‡‚ÓÁ (Üç) 80 Ú/„‡ 59.2 3810 4190 –380 2.49 2.48
îÓÌ + ÒÓÎÓÏ‡ 4 Ú/„‡ + Üç 20 Ú/„‡ 57.7 3890 4000 –110 2.44 2.44
îÓÌ + ÒÓÎÓÏ‡ 4 Ú/„‡ + Üç 80 Ú/„‡ 59.7 4360 4180 +180 2.45 2.46

éÚ‡‚Ì‡fl ÙÓÏ‡ ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl
ÅÂÁ Û‰Ó·ÂÌËÈ 33.4 1780 2360 –580 2.32 2.30
N340P185K400 – ÙÓÌ 53.7 2360 3760 –1400 2.31 2.27
îÓÌ + ÒÓÎÓÏ‡ 4 Ú/„‡ + N40 56.7 2980 3850 –870 2.54 2.51
îÓÌ + ÒÓÎÓÏËÒÚ˚È Ì‡‚ÓÁ 40 Ú/„‡ 60.7 4110 4310 –200 2.52 2.51
îÓÌ + ÊË‰ÍËÈ Ì‡‚ÓÁ (Üç) 80 Ú/„‡ 57.8 3120 4020 –900 2.41 2.38
îÓÌ + ÒÓÎÓÏ‡ 4 Ú/„‡ + Üç 20 Ú/„‡ 57.3 3250 4090 –840 2.43 2.40
îÓÌ + ÒÓÎÓÏ‡ 4 Ú/„‡ + Üç 80 Ú/„‡ 58.1 3690 4050 –360 2.45 2.44
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‚ ‚‡Ë‡ÌÚ‡ı Ò ‚ÌÂÒÂÌËÂÏ ‚ Í‡˜ÂÒÚ‚Â Ó„‡ÌË˜ÂÒÍËı
Û‰Ó·ÂÌËÈ ÒÓÎÓÏ˚ (4 Ú/„‡), ÊË‰ÍÓ„Ó Ì‡‚ÓÁ‡
(80 Ú/„‡), ‡ Ú‡ÍÊÂ ÒÓÎÓÏ˚ ‚ ÒÓ˜ÂÚ‡ÌËË Ò ÊË‰ÍËÏ
Ì‡‚ÓÁÓÏ (20 Ú/„‡). 

èÓÎÓÊËÚÂÎ¸Ì˚È ·‡Î‡ÌÒ „ÛÏÛÒ‡ ‚ ‚‡Ë‡ÌÚ‡ı Ò ÔÓÎ-
ÌÓÈ Ó„‡ÌÓ-ÏËÌÂ‡Î¸ÌÓÈ ÒËÒÚÂÏÓÈ Û‰Ó·ÂÌËfl Ó·ÂÒ-
ÔÂ˜ËÎÓ ÔËÏÂÌÂÌËÂ 40 Ú ÒÓÎÓÏËÒÚÓ„Ó Ì‡‚ÓÁ‡ äêë/„‡
(ÒÂ‰ÌÂ„Ó‰Ó‚‡fl ‰ÓÁ‡ “ÛÒÎÓ‚ÌÓ„Ó Ì‡‚ÓÁ‡” ÒÓÒÚ‡‚ËÎ‡
15 Ú/„‡ ÒÂ‚ÓÓ·ÓÓÚÌÓÈ ÔÎÓ˘‡‰Ë), ‡ Ú‡ÍÊÂ 4 Ú ÒÓÎÓ-
Ï˚/„‡ ‚ ÒÓ˜ÂÚ‡ÌËË Ò 80 Ú ÊË‰ÍÓ„Ó Ì‡‚ÓÁ‡/„‡ (ÒÂ‰ÌÂ-
„Ó‰Ó‚‡fl ‰ÓÁ‡ “ÛÒÎÓ‚ÌÓ„Ó Ì‡‚ÓÁ‡” – 12.5 Ú/„‡ ÒÂ‚ÓÓ·Ó-
ÓÚÌÓÈ ÔÎÓ˘‡‰Ë) [9].

ç‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ÎÂ„ÍÓÒÛ„ÎËÌËÒÚÓÈ
ÔÓ˜‚Â ÔËÏÂÌÂÌËÂ Ó„‡ÌË˜ÂÒÍËı Û‰Ó·ÂÌËÈ Û‚Â-
ÎË˜ËÎÓ ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ÁÂÌÓÚ‡‚flÌÓ„Ó ÒÂ‚ÓÓ·Ó-
ÓÚ‡ Ì‡ 7.6–12.7, ÔËÏÂÌÂÌËÂ ÏËÌÂ‡Î¸Ì˚ı Û‰Ó·-
ÂÌËÈ – Ì‡ 22.0–22.8 ˆ Í.Â./„‡; ÓÔÚËÏËÁ‡ˆËfl ÔÓ˜-
‚ÂÌÌÓÈ ÍËÒÎÓÚÌÓÒÚË Ò ç 4.3–4.5 ‰Ó ç 6.3–6.4
Û‚ÂÎË˜ËÎ‡ ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ Ì‡ 4.0–7.0 ˆ Í.Â./„‡
(Ú‡·Î. 2). äËÒÎ‡fl Â‡ÍˆËfl ÔÓ˜‚ÂÌÌÓ„Ó ‡ÒÚ‚Ó‡
ÓÍ‡Á‡Î‡ ÌÂ„‡ÚË‚ÌÓÂ ‚ÎËflÌËÂ Ì‡ ÛÓÊ‡ÈÌÓÒÚ¸ flÓ-
‚˚ı ÚËÚËÍ‡ÎÂ, ‡ÔÒ‡ Ë Ô¯ÂÌËˆ˚. ã˛ÔËÌ ÛÁÍÓÎËÒÚ-

Ì˚È ·˚Î ·ÓÎÂÂ ÔÓ‰ÛÍÚË‚ÂÌ Ì‡ “ÍËÒÎÓÏ” ÙÓÌÂ, ‡
ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ÔÂÎ˛¯ÍÓ-Ó‚ÒflÌÓÈ ÒÏÂÒË Ô‡ÍÚË-
˜ÂÒÍË ÌÂ Á‡‚ËÒÂÎ‡ ÓÚ ÍËÒÎÓÚÌÓÒÚË ÔÓ˜‚˚.

éÚËˆ‡ÚÂÎ¸Ì˚È ·‡Î‡ÌÒ „ÛÏÛÒ‡ (ÓÚ –170 ‰Ó
–2410 Í„/„‡) Ì‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ÎÂ„ÍÓÒÛ„ÎË-
ÌËÒÚÓÈ ÔÓ˜‚Â ·˚Î ÔÓÎÛ˜ÂÌ ‚ ‚‡Ë‡ÌÚ‡ı ·ÂÁ ÔËÏÂ-
ÌÂÌËfl Û‰Ó·ÂÌËÈ, ‡ Ú‡ÍÊÂ ÔË ÏËÌÂ‡Î¸ÌÓÈ ÒËÒÚÂ-
ÏÂ Û‰Ó·ÂÌËfl. Ç‚Â‰ÂÌËÂ ‚ ÒËÒÚÂÏÛ Û‰Ó·ÂÌËfl 40 Ú
ÔÓ‰ÒÚËÎÓ˜ÌÓ„Ó Ì‡‚ÓÁ‡/„‡ Ó·ÂÒÔÂ˜ËÎÓ ÔÓÎÓÊËÚÂÎ¸-
Ì˚È ·‡Î‡ÌÒ „ÛÏÛÒ‡ ‚ ÔÓ˜‚Â, ‚ ÚÓÏ ˜ËÒÎÂ Ë ‚ ‚‡Ë‡Ì-
Ú‡ı Ò ÔÓÎÌÓÈ Ó„‡ÌÓ-ÏËÌÂ‡Î¸ÌÓÈ ÒËÒÚÂÏÓÈ Û‰Ó·-
ÂÌËfl, „‰Â ÔÓÎÛ˜ÂÌ‡ Ï‡ÍÒËÏ‡Î¸Ì‡fl ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸
ÁÂÌÓÚ‡‚flÌÓ„Ó ÒÂ‚ÓÓ·ÓÓÚ‡ 65.7–70.3 ˆ Í.Â./„‡.

ç‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ÔÂÒ˜‡ÌÓÈ ÔÓ˜‚Â ÔËÏÂ-
ÌÂÌËÂ ÏËÌÂ‡Î¸Ì˚ı Û‰Ó·ÂÌËÈ Ì‡ ÙÓÌÂ ÔÓÎÌÓÈ ÙÓ-
Ï˚ ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl ÔÓ‚˚ÒËÎÓ ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ‚
‰‚Ûı ÓÚ‡ˆËflı ÔÎÓ‰ÓÒÏÂÌÌÓ„Ó ÒÂ‚ÓÓ·ÓÓÚ‡ Ì‡ 14.8,
Ó„‡ÌË˜ÂÒÍËı Û‰Ó·ÂÌËÈ – Ì‡ 8.9–10.4 ˆ Í.Â./„‡
(Ú‡·Î. 3). ëÛ˘ÂÒÚ‚ÂÌÌÓ„Ó ÓÚÎË˜Ëfl ‚ ÔÓ‰ÛÍÚË‚ÌÓ-
ÒÚË ÔË ÔÓÎÌÓÈ Ó„‡ÌÓ-ÏËÌÂ‡Î¸ÌÓÈ ÒËÒÚÂÏÂ
Û‰Ó·ÂÌËfl ÏÂÊ‰Û ‡ÁÎË˜Ì˚Ï ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÁÂ-
ÎÂÌÓ„Ó Û‰Ó·ÂÌËfl ÓÚÏÂ˜ÂÌÓ ÌÂ ·˚ÎÓ. ãË¯¸ ‚ ÙÓ-

 

í‡·ÎËˆ‡ 2.

 

  Å‡Î‡ÌÒ „ÛÏÛÒ‡ Ë ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ÒÂ‚ÓÓ·ÓÓÚ‡ Ì‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ÎÂ„ÍÓÒÛ„ÎËÌËÒÚÓÈ ÔÓ˜‚Â

Ç‡Ë‡ÌÚ
ìÓÊ‡È-

ÌÓÒÚ¸,
ˆ Í.Â./„‡

Å‡Î‡ÌÒ „ÛÏÛÒ‡, Í„/„‡ ëÓ‰ÂÊ‡ÌËÂ „ÛÏÛÒ‡, %

„ÛÏËÙË-
Í‡ˆËfl

ÏËÌÂ‡ÎË-
Á‡ˆËfl ·‡Î‡ÌÒ Ì‡˜‡ÎÓ

ÓÚ‡ˆËË
ÍÓÌÂˆ

ÓÚ‡ˆËË

ç

 

KCl

 

 4.3–4.5
ÅÂÁ Û‰Ó·ÂÌËÈ 33.7 2240 4230 –1990 1.46 1.39
N340P240K480 55.7 3300 3470 –170 1.75 1.74
ëÓÎÓÏËÒÚ˚È Ì‡‚ÓÁ 40 Ú/„‡ 46.4 4830 2900 +1930 1.87 1.93
ç‡‚ÓÁ 40 Ú/„‡ + N340P240K480 65.7 5800 4130 +1670 2.03 2.09

ç

 

KCl

 

 6.3–6.4
ÅÂÁ Û‰Ó·ÂÌËÈ 39.9 2570 4980 –2410 1.36 1.28
N340P240K480 62.7 3700 3940 –240 1.65 1.64
ëÓÎÓÏËÒÚ˚È Ì‡‚ÓÁ 40 Ú/„‡ 50.4 5020 3160 +1860 1.82 1.88
ç‡‚ÓÁ 40 Ú/„‡ + N340P240K480 70.3 5930 4440 +1490 1.94 1.99
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í‡·ÎËˆ‡ 3.

 

  Å‡Î‡ÌÒ „ÛÏÛÒ‡ Ë ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ÒÂ‚ÓÓ·ÓÓÚ‡ Ì‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ÔÂÒ˜‡ÌÓÈ ÔÓ˜‚Â

Ç‡Ë‡ÌÚ
ìÓÊ‡È-

ÌÓÒÚ¸,
ˆ Í.Â./„‡ 

Å‡Î‡ÌÒ „ÛÏÛÒ‡, Í„/„‡ ëÓ‰ÂÊ‡ÌËÂ „ÛÏÛÒ‡, %

„ÛÏËÙËÍ‡-
ˆËfl

ÏËÌÂ‡ÎË-
Á‡ˆËfl ·‡Î‡ÌÒ Ì‡˜‡ÎÓ

ÓÚ‡ˆËË
ÍÓÌÂˆ

ÓÚ‡ˆËË

èÓÎÌ‡fl ÙÓÏ‡ ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl
ÅÂÁ Û‰Ó·ÂÌËÈ 30.0 5130 6800 –1670 1.42 1.37
N720P420K1240 44.8 6010 10160 –4150 1.48 1.36
ç‡‚ÓÁ 70 Ú/„‡ + NPK 53.7 8860 12180 –3320 1.42 1.33
ç‡‚ÓÁ 140 Ú/„‡ + NPK 55.3 11100 12550 –1450 1.50 1.46
ç‡‚ÓÁ 210 Ú/„‡ + NPK 55.2 13190 12520 +670 1.27 1.29

éÚ‡‚Ì‡fl ÙÓÏ‡ ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl
ÅÂÁ Û‰Ó·ÂÌËÈ 27.0 3190 6120 –2930 1.42 1.34
ç‡‚ÓÁ 70 Ú/„‡ + NPK 51.5 7030 11680 –4650 1.37 1.24
ç‡‚ÓÁ 140 Ú/„‡ + NPK 55.0 9420 12470 –3050 1.39 1.30
ç‡‚ÓÁ 210 Ú/„‡ + NPK 55.9 11600 12680 –1080 1.47 1.44
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ã‡Ô‡ 

 

Ë ‰

 

.

 

ÌÓ‚ÓÏ ‚‡Ë‡ÌÚÂ ÔË·‡‚Í‡ ÔÓ‰ÛÍÚË‚ÌÓÒÚË ÔË
ÔÓÎÌÓÏ ËÒÔÓÎ¸ÁÓ‚‡ÌËË ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl ÒÓÒÚ‡-
‚ËÎ‡ 3.0 ̂  Í.Â./„‡. Ç ‚‡Ë‡ÌÚ‡ı ·ÂÁ Û‰Ó·ÂÌËÈ (ÍÓÌ-
ÚÓÎ¸Ì˚ı) ÓÚËˆ‡ÚÂÎ¸Ì˚È ·‡Î‡ÌÒ „ÛÏÛÒ‡ ÒÓÒÚ‡-
‚ËÎ –1670 Ë –2930 Í„/„‡, ̃ ÚÓ ÔË‚ÂÎÓ Í ‡Ò˜ÂÚÌÓÏÛ
ÛÏÂÌ¸¯ÂÌË˛ ÒÓ‰ÂÊ‡ÌËfl „ÛÏÛÒ‡ ‚ ‰‚Ûı ÓÚ‡ˆËflı
ÒÂ‚ÓÓ·ÓÓÚ‡ Ì‡ 0.05–0.08%. 

Ç ‚‡Ë‡ÌÚÂ Ò ÏËÌÂ‡Î¸ÌÓÈ ÒËÒÚÂÏÓÈ Û‰Ó·Â-
ÌËfl ÓÚËˆ‡ÚÂÎ¸Ì˚È ·‡Î‡ÌÒ „ÛÏÛÒ‡ ÓÍ‡Á‡ÎÒfl ‡‚-
Ì˚Ï –4150 Í„/„‡. Ç ‚‡Ë‡ÌÚ‡ı Ò Ó„‡ÌÓ-ÏËÌÂ‡Î¸ÌÓÈ
ÒËÒÚÂÏÓÈ Û‰Ó·ÂÌËfl ÒÂ‰ÌÂ„Ó‰Ó‚ÓÂ ‚ÌÂÒÂÌËÂ 7–14 Ú/„‡
Ó„‡ÌË˜ÂÒÍËı Û‰Ó·ÂÌËÈ ÌÂ ÒÏÓ„ÎÓ Ó·ÂÒÔÂ˜ËÚ¸ ÔÓ-
ÎÓÊËÚÂÎ¸Ì˚È ·‡Î‡ÌÒ „ÛÏÛÒ‡ ‚ ‚‡Ë‡ÌÚ‡ı Ò ÓÚ‡‚ÌÓÈ
Ë ÔÓÎÌÓÈ ÙÓÏÓÈ ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ÁÂÎÂÌÓ„Ó Û‰Ó·-
ÂÌËfl. 

ç‡ ÙÓÌÂ ÓÚ‡‚ÌÓ„Ó ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ÁÂÎÂÌÓ„Ó
Û‰Ó·ÂÌËfl ÔË ÒÂ‰ÌÂ„Ó‰Ó‚ÓÏ ‚ÌÂÒÂÌËË 21 Ú/„‡
Ó„‡ÌË˜ÂÒÍËı Û‰Ó·ÂÌËÈ ÔÓÎÛ˜ÂÌ ÓÚËˆ‡ÚÂÎ¸Ì˚È
·‡Î‡ÌÒ „ÛÏÛÒ‡ –1080 Í„/„‡. ëÂ‰ÌÂ„Ó‰Ó‚ÓÂ ‚ÌÂÒÂÌËÂ
21 Ú Ó„‡ÌË˜ÂÒÍËı Û‰Ó·ÂÌËÈ/„‡ Ì‡ ÙÓÌÂ ÔÓÎÌÓÈ
ÙÓÏ˚ ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl Ó·ÂÒÔÂ˜ËÎÓ ÔÓÎÓÊË-
ÚÂÎ¸Ì˚È ·‡Î‡ÌÒ „ÛÏÛÒ‡, ÍÓÚÓ˚È ÒÓÒÚ‡‚ËÎ 670 Í„/„‡
ÔË ‡Ò˜ÂÚÌÓÏ Û‚ÂÎË˜ÂÌËË ÒÓ‰ÂÊ‡ÌËfl „ÛÏÛÒ‡ Ò
1.27 ‰Ó 1.29%.

 

ÇõÇéÑõ

 

1. ç‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ˚ıÎÓ-ÒÛÔÂÒ˜‡ÌÓÈ
ÔÓ˜‚Â ÔÓÎÓÊËÚÂÎ¸Ì˚È ·‡Î‡ÌÒ „ÛÏÛÒ‡ ÔË ÔÓ‰ÛÍ-
ÚË‚ÌÓÒÚË ÒÂ‚ÓÓ·ÓÓÚ‡ 59.7–60.9 ˆ Í.Â./„‡ Ì‡ ÙÓÌÂ
ÔÓÎÌÓÈ ÙÓÏ˚ ÁÂÎÂÌÓ„Ó Û‰Ó·ÂÌËfl Ó·ÂÒÔÂ˜ËÎÓ
‚ÌÂÒÂÌËÂ N340P185K400 ‚ ÒÓ˜ÂÚ‡ÌËË Ò ÔËÏÂÌÂ-
ÌËÂÏ 40 Ú ÒÓÎÓÏËÒÚÓ„Ó Ì‡‚ÓÁ‡ äêë/„‡ (ÒÂ‰ÌÂ„Ó-
‰Ó‚‡fl ‰ÓÁ‡ ÛÒÎÓ‚ÌÓ„Ó Ì‡‚ÓÁ‡ ÒÓÒÚ‡‚ËÎ‡ 15 Ú/„‡ ÒÂ-
‚ÓÓ·ÓÓÚÌÓÈ ÔÎÓ˘‡‰Ë), ‡ Ú‡ÍÊÂ 4 Ú ÒÓÎÓÏ˚/„‡ ‚
ÒÓ˜ÂÚ‡ÌËË Ò 80 Ú ÊË‰ÍÓ„Ó Ì‡‚ÓÁ‡/„‡ (ÒÂ‰ÌÂ„Ó‰Ó-
‚‡fl ‰ÓÁ‡ ÛÒÎÓ‚ÌÓ„Ó Ì‡‚ÓÁ‡ – 12.5 Ú/„‡ ÒÂ‚ÓÓ·ÓÓÚ-
ÌÓÈ ÔÎÓ˘‡‰Ë).

2. ç‡ ‰ÂÌÓ‚Ó-ÔÓ‰ÁÓÎËÒÚÓÈ ÎÂ„ÍÓÒÛ„ÎËÌËÒÚÓÈ
ÔÓ˜‚Â Ï‡ÍÒËÏ‡Î¸Ì‡fl ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ÒÂ‚ÓÓ·ÓÓ-
Ú‡ (65.7–70.3 ˆ Í.Â./„‡) Ë ÔÓÎÓÊËÚÂÎ¸Ì˚È ·‡Î‡ÌÒ
„ÛÏÛÒ‡ ÔÓÎÛ˜ÂÌ˚ ÔË ‚ÌÂÒÂÌËË N340P240K480 Ë
40 Ú ÔÓ‰ÒÚËÎÓ˜ÌÓ„Ó Ì‡‚ÓÁ‡/„‡ (ÒÂ‰ÌÂ„Ó‰Ó‚‡fl ‰ÓÁ‡
Ì‡‚ÓÁ‡ ‚ ÒÂ‚ÓÓ·ÓÓÚÂ – 8 Ú/„‡).

3. èÓÎÓÊËÚÂÎ¸Ì˚È ·‡Î‡ÌÒ „ÛÏÛÒ‡ ‚ ‰ÂÌÓ‚Ó-
ÔÓ‰ÁÓÎËÒÚÓÈ ÔÂÒ˜‡ÌÓÈ ÔÓ˜‚Â Ó·ÂÒÔÂ˜ËÎÓ ÒÂ‰ÌÂ-
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Effect of Organo-Mineral Fertilizing System on Crop Rotation Productivity

and Humus Balance in Soddy-Podzolic Soils
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In studies on soddy-podzolic soils with different textures, the use of complete organo-mineral fertilizing system
ensured the highest productivity of field crop rotations (5.52–7.03 t f.u./ha). A positive humus balance was at-
tained at the application of organic fertilizer: 12.5–15.0, 8.0, and 21 t conventional manure/ha in loose sandy,
sandy loamy, and sandy soddy-podzolic soils, respectively.
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