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ÇÇÖÑÖçàÖ

é‰ËÌ ËÁ ÌÂÚ‡‰ËˆËÓÌÌ˚ı ÔÛÚÂÈ ÔÓÎÛ˜ÂÌËfl Ë ‡ÁÏÌÓÊÂÌËfl ÌÓ‚˚ı ÙÓÏ
Ë ÒÓÚÓ‚ ‡ÒÚÂÌËÈ – ÒÓÁ‰‡ÌËÂ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ÒËÒÚÂÏ, Ó·ÂÒÔÂ˜Ë‚‡˛˘Ëı
‚ÓÒÔÓËÁ‚Ó‰ËÏ˚Â ÂÁÛÎ¸Ú‡Ú˚ ÔË ÒÚÓ„Ó ÓÔÂ‰ÂÎÂÌÌ˚ı ÛÒÎÓ‚Ëflı. èÂÒÔÂÍ-
ÚË‚Ì˚Ï Ì‡Ô‡‚ÎÂÌËÂÏ ‚ ˝ÚÓÈ Ó·Î‡ÒÚË fl‚ÎflÂÚÒfl ‡Á‡·ÓÚÍ‡ ·ËÓÚÂıÌÓÎÓ„Ë˜Â-
ÒÍËı ÔÓ‰ıÓ‰Ó‚ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl in vitro Í‡Í ‚Â„ÂÚ‡ÚË‚Ì˚ı, Ú‡Í Ë ‡ÁÎË˜Ì˚ı
„ÂÌÂ‡ÚË‚Ì˚ı ÒÚÛÍÚÛ, Ú‡ÍËı Í‡Í Ô˚Î¸ÌËÍ, Á‡‚flÁ¸, ÒÂÏflÁ‡˜‡ÚÓÍ, Á‡Ó‰˚¯,
˝Ì‰ÓÒÔÂÏ Ë ‰. 

ÇÒÂ ËÒÒÎÂ‰Ó‚‡ÌËfl, ÔÓ‚Ó‰ËÏ˚Â Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ „ÂÌÂ‡ÚË‚Ì˚ı ÒÚÛÍ-
ÚÛ ‚ ÍÛÎ¸ÚÛÂ in vitro, ‚ ˜‡ÒÚÌÓÒÚË Ô˚Î¸ÌËÍ‡, ÚÂÒÌÓ Ò‚flÁ‡Ì˚ Ò Â¯ÂÌËÂÏ
ÔÓ·ÎÂÏ ÏÓÙÓ„ÂÌÂÁ‡. çÂÒÏÓÚfl Ì‡ ÚÓ ˜ÚÓ ‚ÓÔÓÒ‡ÏË ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË-
‰Ó‚-Â„ÂÌÂ‡ÌÚÓ‚ ËÁ Ô˚Î¸ÌËÍ‡ Ë Â„Ó ÓÚ‰ÂÎ¸Ì˚ı ˝ÎÂÏÂÌÚÓ‚ Á‡ÌËÏ‡˛ÚÒfl ‚ ÚÂ-
˜ÂÌËÂ ‰ÂÒflÚÍÓ‚ ÎÂÚ, ÔÓ‰ÓÎÊ‡ÂÚ ÓÒÚ‡‚‡Ú¸Òfl ‰ËÒÍÛÒÒËÓÌÌ˚Ï, Í‡ÍÓÈ ËÁ ÒÛ˘Â-
ÒÚ‚Û˛˘Ëı ÚÂÏËÌÓ‚ fl‚ÎflÂÚÒfl ·ÓÎÂÂ ÍÓÂÍÚÌ˚Ï: “‡Ì‰Ó„ÂÌÂÁ in vitro”, 
“‡Ì‰Ó„ÂÌÌ˚È ˝Ï·ËÓ„ÂÌÂÁ”, “Ô˚Î¸ˆÂ‚ÓÈ ˝Ï·ËÓ„ÂÌÂÁ” Ë ‰. Ç ÁÓÓÎÓ„ËË Ë
·ÓÚ‡ÌËÍÂ ÔÓ‰ ÔÓÌflÚËÂÏ “‡Ì‰Ó„ÂÌÂÁ” ÔÓÌËÏ‡˛Ú ÏÛÊÒÍÓÈ Ô‡ÚÂÌÓ„ÂÌÂÁ, Ú‡Í
ÊÂ Í‡Í ÔÓ‰ ÔÓÌflÚËÂÏ “„ËÌÓ„ÂÌÂÁ” – ÊÂÌÒÍËÈ Ô‡ÚÂÌÓ„ÂÌÂÁ (ÒÏ. [èÓ‰‰Û·Ì‡fl-
ÄÌÓÎ¸‰Ë, 1976; Å‡Ú˚„ËÌ‡ Ë ‰., 1978]). Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ï˚ ËÒÔÓÎ¸ÁÛ-
ÂÏ ÚÂÏËÌ “‡Ì‰ÓÍÎËÌËfl”1 (ÒÏ. [ïÓıÎÓ‚, 1976]). èÓ‰ ˝ÚËÏ ÚÂÏËÌÓÏ ÔÓÌËÏ‡-
ÂÚÒfl ‡Á‚ËÚËÂ ÒÔÓÓÙËÚ‡ ËÁ ÏËÍÓÒÔÓ˚ Ë Ô˚Î¸ˆ˚ ‚ ÍÛÎ¸ÚÛÂ ËÁÓÎËÓ‚‡Ì-
Ì˚ı Ô˚Î¸ÌËÍÓ‚. ëÛÚ¸ ˝ÚÓ„Ó ÙÂÌÓÏÂÌ‡ ÒÓÒÚÓËÚ ‚ ÔÂÂÍÎ˛˜ÂÌËË ÔÓ„‡ÏÏ˚
‡Á‚ËÚËfl ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍË ÍÓÏÔÂÚÂÌÚÌ˚ı „‡ÔÎÓË‰Ì˚ı ÍÎÂÚÓÍ Ô˚Î¸ÌËÍ‡ Ò
Ó·˚˜ÌÓ„Ó „‡ÏÂÚÓÙËÚÌÓ„Ó ÔÛÚË (Ó·‡ÁÓ‚‡ÌËÂ Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡) Ì‡ ËÌÓÈ
ÔÛÚ¸ – ÒÔÓÓÙËÚÌ˚È, Ú.Â. Ó·‡ÁÓ‚‡ÌËÂ „‡ÔÎÓË‰ÌÓ„Ó Â„ÂÌÂ‡ÌÚ‡. èË ˝ÚÓÏ
ÍÎÂÚÍË ‚ ÛÒÎÓ‚Ëflı ÍÛÎ¸ÚÛ˚ in vitro Â‡ÎËÁÛ˛Ú Ò‚ÓÈ ÔÓÚÂÌˆË‡Î ÔÓÒÂ‰ÒÚ‚ÓÏ
‡ÁÎË˜Ì˚ı ÔÛÚÂÈ ÏÓÙÓ„ÂÌÂÁ‡ [Å‡Ú˚„ËÌ‡ Ë ‰., 1978; Batygina, 1989‡]. 

É‡ÔÎÓË‰˚ ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ ÍÎÓÌ˚, ÒÓı‡Ìfl˛˘ËÂ „ÂÌÓÚËÔ ËÒıÓ‰Ì˚ı
ıÓÁflÈÒÚ‚ÂÌÌÓ ˆÂÌÌ˚ı ‰ÓÌÓÌ˚ı ‡ÒÚÂÌËÈ. éÒÌÓ‚ÌÓÂ ÔÂËÏÛ˘ÂÒÚ‚Ó Ëı ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËfl ÒÓÒÚÓËÚ ‚ ‚ÓÁÏÓÊÌÓÒÚË ·˚ÒÚÓ„Ó ÔÓÎÛ˜ÂÌËfl „ÓÏÓÁË„ÓÚÌ˚ı ÎË-
ÌËÈ, ˜ÚÓ Ó·ÎÂ„˜‡ÂÚ ÒÂÎÂÍˆË˛ ÙÂÌÓÚËÔÓ‚ ÔÓ Í‡˜ÂÒÚ‚ÂÌÌ˚Ï Ë ÍÓÎË˜ÂÒÚ‚ÂÌÌ˚Ï
ÔËÁÌ‡Í‡Ï. Ç‡ÊÌÓ Ë ÚÓ, ˜ÚÓ ËÒÔÓÎ¸ÁÓ‚‡ÌËÂ ‡Ì‰ÓÍÎËÌÌ˚ı Â„ÂÌÂ‡ÌÚÓ‚ –
Â‰ËÌÒÚ‚ÂÌÌ˚È Ì‡ ÒÂ„Ó‰Ìfl¯ÌËÈ ‰ÂÌ¸ ÒÔÓÒÓ· ÒÓı‡ÌËÚ¸ „ÂÚÂÓÁËÒÌ˚È ˝ÙÙÂÍÚ
ËÒıÓ‰ÌÓÈ ˆÂÌÌÓÈ „Ë·Ë‰ÌÓÈ ÎËÌËË. ÇÒÂ ˝ÚÓ ËÏÂÂÚ, ·ÂÁÛÒÎÓ‚ÌÓ, ·ÓÎ¸¯ÓÂ ÁÌ‡-
˜ÂÌËÂ ‚ ÒÂÎÂÍˆËÓÌÌÓ-„ÂÌÂÚË˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËflı, ‚ ÚÓÏ ˜ËÒÎÂ flÓ‚ÓÈ Ïfl„ÍÓÈ
Ô¯ÂÌËˆ˚ – ÓÒÌÓ‚ÌÓ„Ó ıÎÂ·ÌÓ„Ó ÁÎ‡Í‡.
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1 ë Ì‡¯ÂÈ ÚÓ˜ÍË ÁÂÌËfl, ÚÂÏËÌ ÚÂ·ÛÂÚ Ó·ÒÛÊ‰ÂÌËfl.



ÑÎfl ÒÓ‚Â¯ÂÌÒÚ‚Ó‚‡ÌËfl ·ËÓÚÂıÌÓÎÓ„ËË ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚ ÌÂÓ·ıÓ‰Ë-
ÏÓ ÔË‚ÎÂ˜ÂÌËÂ ˝Ï·ËÓÎÓ„Ë˜ÂÒÍÓÈ ËÌÙÓÏ‡ˆËË. ÑÂÈÒÚ‚ËÚÂÎ¸ÌÓ, ˝ÙÙÂÍ-
ÚË‚ÌÓÒÚ¸ ÚÂıÌÓÎÓ„ËË ÒÚ‡·ËÎ¸ÌÓ„Ó Ï‡ÒÒÓ‚Ó„Ó ÔÓÎÛ˜ÂÌËfl ‡ÒÚÂÌËÈ-Â„ÂÌÂ-
‡ÌÚÓ‚ Ë ‚ÓÁÏÓÊÌÓÒÚ¸ ÛÔ‡‚ÎÂÌËfl ÓÚ‰ÂÎ¸Ì˚ÏË ˝Ú‡Ô‡ÏË Ëı ‡Á‚ËÚËfl Ì‡ıÓ-
‰flÚÒfl ‚ ÔflÏÓÈ Á‡‚ËÒËÏÓÒÚË ÓÚ ÔÓÎÌÓÚ˚ ÁÌ‡ÌËÈ Ó ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı ÔÓ-
ˆÂÒÒ‡ı ‚ Ô˚Î¸ÌËÍ‡ı Í‡Í ‚ ÛÒÎÓ‚Ëflı in vivo, Ú‡Í Ë in vitro. 

è˚Î¸ÌËÍ fl‚ÎflÂÚÒfl ÏÓ‰ÂÎ¸˛ ‰Îfl ËÁÛ˜ÂÌËfl ‚‡ÊÌÂÈ¯ÂÈ ·ËÓÎÓ„Ë˜ÂÒÍÓÈ
ÔÓ·ÎÂÏ˚ ÏÓÙÓ„ÂÌÂÁ‡ – ÔÓˆÂÒÒ‡ ÒÚ‡ÌÓ‚ÎÂÌËfl ÙÓÏ˚ ‡ÁÎË˜Ì˚ı Ó„‡ÌÓ‚
Ë ÒÚÛÍÚÛ ‚ ÓÌÚÓ„ÂÌÂÁÂ, ÒÓ‚Â¯‡˛˘Â„ÓÒfl Ì‡ ÒÛ·ÏÓÎÂÍÛÎflÌÓÏ, ÏÓÎÂÍÛÎfl-
ÌÓÏ, Ì‡‰ÏÓÎÂÍÛÎflÌÓÏ, ÍÎÂÚÓ˜ÌÓÏ, ÚÍ‡ÌÂ‚ÓÏ Ë Ó„‡ÌËÁÏÂÌÌÓÏ ÛÓ‚Ìflı.
ä‡Í Ô‡‚ËÎÓ, ËÒÒÎÂ‰Ó‚‡ÌËfl ÏÓÙÓ„ÂÌÂÁ‡ Á‡ÚÛ‰ÌÂÌ˚ ËÌÚÂ„‡Î¸Ì˚Ï ı‡‡Í-
ÚÂÓÏ ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı ÔÓˆÂÒÒÓ‚, Ëı Á‡‚ËÒËÏÓÒÚ¸˛ ÓÚ ‡ÁÎË˜Ì˚ı ‚ÌÛÚ-
ÂÌÌËı Ë ‚ÌÂ¯ÌËı Ù‡ÍÚÓÓ‚. àÏÂÌÌÓ ÔÓ˝ÚÓÏÛ ËÁÛ˜ÂÌËÂ ËÁÓÎËÓ‚‡ÌÌ˚ı
Ô˚Î¸ÌËÍÓ‚ ‚ ÒÚÓ„Ó ÍÓÌÚÓÎËÛÂÏ˚ı ÛÒÎÓ‚Ëflı in vitro ÏÓÊÂÚ ÒÔÓÒÓ·ÒÚ‚Ó-
‚‡Ú¸ ‚˚fl‚ÎÂÌË˛ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı Á‡ÍÓÌÓÏÂÌÓÒÚÂÈ ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı
ÔÓˆÂÒÒÓ‚ Ë ÏÂı‡ÌËÁÏÓ‚, ÎÂÊ‡˘Ëı ‚ Ëı ÓÒÌÓ‚Â, ‚ ˜‡ÒÚÌÓÒÚË ‰ÂÚÂÏËÌ‡ˆËË
ÔÛÚÂÈ ÏÓÙÓ„ÂÌÂÁ‡. ÅÓÎÂÂ ÚÓ„Ó, ËÏÂÌÌÓ Ô˚Î¸ÌËÍ Ì‡Ë·ÓÎÂÂ ÔÂÒÔÂÍÚË‚ÂÌ ‚
Í‡˜ÂÒÚ‚Â ÏÓ‰ÂÎË ‰Îfl ËÁÛ˜ÂÌËfl ‡ÁÎË˜Ì˚ı ‡ÒÔÂÍÚÓ‚ ÏÓÙÓ„ÂÌÂÁ‡ [Å‡Ú˚„Ë-
Ì‡, 1983, 1994‡; Batygina, 2002]. ÇÓ-ÔÂ‚˚ı, ‚ ÏÓÙÓ„ÂÌÂÁÂ Ô˚Î¸ÌËÍ‡ Ì‡ıÓ-
‰flÚ ÓÚ‡ÊÂÌËÂ ÓÒÌÓ‚Ì˚Â ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËÂ ÔÓˆÂÒÒ˚, Ò‚ÓÈÒÚ‚ÂÌÌ˚Â ‡Ò-
ÚÂÌË˛ ‚ ˆÂÎÓÏ, Ì‡ÔËÏÂ ˜ÂÂ‰Ó‚‡ÌËÂ ‰ËÔÎÓË‰ÌÓ„Ó Ë „‡ÔÎÓË‰ÌÓ„Ó ÔÓÍÓÎÂ-
ÌËÈ ‚ ÊËÁÌÂÌÌÓÏ ˆËÍÎÂ. ÇÓ-‚ÚÓ˚ı, Ô˚Î¸ÌËÍ – Ì‡Ë·ÓÎÂÂ ˝Ï·ËÓÎÓ„Ë˜ÂÒÍË
ËÁÛ˜ÂÌÌ‡fl ËÁ „ÂÌÂ‡ÚË‚Ì˚ı ÒÚÛÍÚÛ ‡ÒÚÂÌËÈ. Ç-ÚÂÚ¸Ëı, Ò ÏÂÚÓ‰Ë˜ÂÒÍÓÈ
ÚÓ˜ÍË ÁÂÌËfl, Ô˚Î¸ÌËÍ fl‚ÎflÂÚÒfl ÓÚÌÓÒËÚÂÎ¸ÌÓ ·ÓÎÂÂ ÔÓÒÚÓÈ (ÔÓ Ò‡‚ÌÂ-
ÌË˛ Ò ÒÂÏflÁ‡˜‡ÚÍÓÏ Ë ‰Û„ËÏË „ÂÌÂ‡ÚË‚Ì˚ÏË ÒÚÛÍÚÛ‡ÏË) ËÌÚÂ„ËÓ‚‡Ì-
ÌÓÈ ÒËÒÚÂÏÓÈ, ˜ÚÓ ‚ ÓÔÂ‰ÂÎÂÌÌÓÈ ÏÂÂ Ó·ÎÂ„˜‡ÂÚ Á‡‰‡˜Û ÏÓ‰ÂÎËÓ‚‡ÌËfl Ë
ÛÔ‡‚ÎÂÌËfl ÓÚ‰ÂÎ¸Ì˚ÏË ˝Ú‡Ô‡ÏË Â„Ó ‡Á‚ËÚËfl. àÒıÓ‰fl ËÁ ˝ÚÓ„Ó, ‡Á‡·ÓÚ‡-
Ì‡ ÒÚ‡ÚÂ„Ëfl ËÒÒÎÂ‰Ó‚‡ÌËfl, ÔÓÁ‚ÓÎfl˛˘‡fl ‚ÒÍ˚Ú¸ ÍËÚË˜ÂÒÍËÂ ÔÂËÓ‰˚ ‚
‡Á‚ËÚËË Ô˚Î¸ÌËÍ‡, ‚˚fl‚ËÚ¸ ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËÂ ÔÓÚÂÌˆËË Â„Ó ‡ÁÎË˜Ì˚ı
ÍÎÂÚÓÍ, ‡ Ú‡ÍÊÂ ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡ ‚ ÍÛÎ¸ÚÛÂ in vitro: ˝Ï·ËÓË‰Ó„ÂÌÂÁ, „ÂÏ-
ÏÓËÁÓ„ÂÌÂÁ Ë „ËÒÚÓ„ÂÌÂÁ.

ÑÎfl ÔÓÌËÏ‡ÌËfl ÔËÓ‰˚ ‡Ì‰ÓÍÎËÌËË Ë ÂÂ ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‚ Ô‡ÍÚË˜ÂÒ-
ÍËı ˆÂÎflı ÌÂÓ·ıÓ‰ËÏ‡ ‡Á‡·ÓÚÍ‡ ÚÂÓÂÚË˜ÂÒÍËı ÓÒÌÓ‚ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl
„ÂÌÂ‡ÚË‚Ì˚ı ÒÚÛÍÚÛ in vitro, Ë ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸, ËÁÛ˜ÂÌËÂ ÏÓÙÓ„ÂÌÂÁ‡
Ô˚Î¸ÌËÍ‡ Ò ÔÓÁËˆËË ÍÓÏÔÎÂÍÒÌÓ„Ó ÒËÒÚÂÏÌÓ„Ó ÔÓ‰ıÓ‰‡. Ñ‡ÌÌ˚È ÔÓ‰ıÓ‰
‚ÍÎ˛˜‡ÂÚ ‰ÂÚ‡Î¸Ì˚È ‡Ì‡ÎËÁ ‚ÒÂı ˝Ú‡ÔÓ‚ Â„Ó ÙÓÏËÓ‚‡ÌËfl (Ò ÔËÏÂÌÂÌËÂÏ
Ò‡‚ÌËÚÂÎ¸ÌÓ„Ó ˆËÚÓ˝Ï·ËÓÎÓ„Ë˜ÂÒÍÓ„Ó ÏÂÚÓ‰‡), ‚˚fl‚ÎÂÌËÂ ÍËÚË˜ÂÒÍËı
ÔÂËÓ‰Ó‚ ‡Á‚ËÚËfl, Ò‚flÁ‡ÌÌ˚ı Ò ÔÂÂÍÎ˛˜ÂÌËÂÏ ÔÓ„‡ÏÏ˚ Ò „‡ÏÂÚÓÙËÚ-
ÌÓ„Ó ÔÛÚË Ì‡ ÒÔÓÓÙËÚÌ˚È Ë Ó·‡ÁÓ‚‡ÌËÂÏ „‡ÔÎÓË‰Ì˚ı ‡Ì‰ÓÍÎËÌÌ˚ı ‡Ò-
ÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚ Ô¯ÂÌËˆ˚ ‚ ÛÒÎÓ‚Ëflı ÍÛÎ¸ÚÛ˚ in vitro [Å‡Ú˚„ËÌ‡, 1987,
1999; Batygina, 2002; Batygina, Vasilyeva, 2003]. àÒÔÓÎ¸ÁÓ‚‡ÌËÂ ËÏÂÌÌÓ Ú‡ÍÓ-
„Ó ÔÓ‰ıÓ‰‡ ÔÓÁ‚ÓÎflÂÚ ÌÂ ÚÓÎ¸ÍÓ ‡Á‡·ÓÚ‡Ú¸ ÒıÂÏÛ ÒÌflÚËfl „‡ÏÂÚÓÙËÚÌÓÈ ‰Â-
ÚÂÏËÌ‡ˆËË ‚ Ô˚Î¸ÌËÍÂ Ô¯ÂÌËˆ˚, ÌÓ Ë ‚˚fl‚ËÚ¸ ‡ÁÎË˜Ì˚Â ÒÔÓÒÓ·˚ ÔÓÎÛ-
˜ÂÌËfl „‡ÔÎÓË‰Ó‚ Ì‡ ÂÂ ÓÒÌÓ‚Â Ë ÚÂÏ Ò‡Ï˚Ï ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÔÓ‚˚ÒËÚ¸ ˝ÙÙÂÍ-
ÚË‚ÌÓÒÚ¸ ·ËÓÚÂıÌÓÎÓ„Ë˜ÂÒÍËı ÔËÂÏÓ‚ ÔÓÎÛ˜ÂÌËfl Ï‡ÒÒÓ‚Ó„Ó ÍÓÎË˜ÂÒÚ‚‡ ‡Ì-
‰ÓÍÎËÌÌ˚ı „‡ÔÎÓË‰Ó‚.

èÂ‰ÒÚ‡‚ÎÂÌÌ˚Â ‚ ‡ÚÎ‡ÒÂ ÚÂÓÂÚË˜ÂÒÍËÂ ÔÓÎÓÊÂÌËfl ‡Á‡·ÓÚ‡Ì˚ ‚ ÓÚ-
‰ÂÎÂ ˝Ï·ËÓÎÓ„ËË Ë ÂÔÓ‰ÛÍÚË‚ÌÓÈ ·ËÓÎÓ„ËË ÅÓÚ‡ÌË˜ÂÒÍÓ„Ó ËÌÒÚËÚÛÚ‡
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ËÏ. Ç.ã. äÓÏ‡Ó‚‡ êÄç (ë‡ÌÍÚ-èÂÚÂ·Û„). éË„ËÌ‡Î¸Ì˚Â ‰‡ÌÌ˚Â, ÔÓÎÛ-
˜ÂÌÌ˚Â Ì‡ ÓÒÌÓ‚Â ˝ÚËı ÚÂÓÂÚË˜ÂÒÍËı ‡Á‡·ÓÚÓÍ, ÔÓÎÛ˜ÂÌ˚ ‚ ˝ÚÓÏ ÊÂ ÓÚ-
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PREFACE

The one of the non-traditional ways of obtaining and propagating of the new
plant forms and breeds is making the experimental systems, providing the repro-
ducible results under strictly defined conditions. The promising trend in this field
is working-out the biotechnological approaches to cultivating in vitro the vegeta-
tive, as well as the various generative structures, such as the anther, ovary, ovule,
embryo, endosperm etc.

All investigations, carried out using the generative structures, particularly anthers,
in culture in vitro are closely dealing with solving the problem of morphogenesis.
Despite the fact that the work on obtaining of haploids-regenerants from the anther
and its separate elements continues during decades of years, the questions stay to be
disputable, which term among existing ones is more correct: “androgenesis in vitro”,
“androgenic embryogenesis”, “pollen embryogenesis” etc. In zoology and botany the
concept “androgenesis” is treated as male parthenogenesis, as well as the concept
“ginogenesis” is treated as female parthenogenesis [Poddubnaja-Arnoldi, 1976;
Batygina et al., 1978]. In the present work we use term “androcliny” (Khohlov, 1976).
This term is treated as the sporophyte developing from the microspore or pollen in cul-
ture of isolated anthers. The essence of this phenomenon is the switching of develop-
mental program of the morphogenetically competent haploid anther cells from the
usual gametophytic way (the pollen grain formation) to another, sporophytic way, 
i.e. formation the haploid regenerant. Herewith, the cells under condition of culture in
vitro realize their potential by mean of different morphogenetic pathways [Batygina
et al., 1978; Batygina, 1989‡].

The haploids are the clones maintaining the genotype of original economically
valuable donor plants. The main advantage of using them is the possibility to obtain
quickly the homozygous lines, facilitating the certain phenotypes selection basing
on the qualitative and quantitative signs. It is important also, that using of the andro-
clinic regenerants today is the only method to maintain the effect of heterosis of the
valuable original hybrid line. The all mentioned above doubtless has a big impor-
tance in breeding and genetical investigations, particularly those of spring soft
wheat – the main grain cereal.

The involving of the embryological information is necessary to improve the
biotechnological methods of haploids producing. Actually, the efficiency of the
technology of stable extensive regenerant plants producing and the possibility to
manage the separate stages of these plants development depend directly on the com-
pleteness of our knowledge about the morphogenetic processes in anthers under con-
ditions in vivo, as well as in vitro.
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The anther is the model for investigation of the very important biological problem
of the morphogenesis – the process of establishing of the various organs and structures
shape in the ontogenesis, occurring at submolecular, molecular, supermolecular, cel-
lular, tissue and organismic level. As a rule, the morphogenesis investigations are 
difficult due to the integral nature of the morphogenetic processes and their depend-
ence on the various internal and external factors. That’s why the investigation of the
isolated anthers under strictly controlled conditions in vitro could facilitate the revea-
ling of the fundamental regularities of the morphogenetic processes and their basic
mechanisms, particularly those of the morphogenetic pathways determination.
Moreover, namely the anther is the most perspective as a model for investigation of
the various aspects of morphogenesis [Batygina, 1983, 1994; Batygina, 2002]. First,
the anther morphogenesis reflects the main morphogenetic processes, characteristic
for whole plant, e.g. alternation of the diploid and haploid generations in life cycle.
Secondly, among the plant generative structures the anther is the most thoroughly
embryologically studied one. Thirdly, from the methodological point of view the
anther is the relatively simple (as compared with the ovule and other generative struc-
tures) integrated system, and this fact facilitates up to certain extent the modeling and
managing the separate stages of its development. Basing on all mentioned above the
strategy of investigation was worked out, allowing to uncover the critical periods in
anther development and to reveal the morphogenetic potencies of its various cells and
also the morphogenesis pathways in culture in vitro: the embryoidogenesis, gem-
morhizogenesis and histogenesis.

To understand the nature of the androcliny and use it in the practical purpose the
studying of the theoretical background of the generative structures cultivating 
in vitro is necessary, and first of all the studying of anther morphogenesis on the
base of complex system approach. Such approach includes the detailed analysis of
all stages of anther formation (using comparative cyto-embryological methods), the
revealing of critical periods of development related with the triggering of program
from gametophytic pathway to sporophytic one and with the formation of the hap-
loid androclinic regenerant plants of the wheat upon the conditions of culture in vitro
[Batygina, 1987, 1999, 2002; Batygina, Vasilyeva, 2003]. Using namely this
approach allows not only to work out the scheme of removal the gametophytic deter-
mination in wheat anthers, but also to reveal various methods of haploids obtaining
and thus to improve significantly the efficiency of the biotechnological techniques
for obtaining large amounts of the androclinic haploids.

The theoretical principles presented in the atlas are worked out in the Department
of Embryology and Reproductive Biology of the Komarov Botanical Institute RAS
(Saint Petersburg). On the base of this theoretical work the original data obtained in
the same department and also in the Laboratory of Genetics and Cytology of Plants of
the Institute of Biology Ufa Scientific Center RAS (Ufa). During the working on Atlas
the monographs and reviews of leading specialists in field of plant embryology and
biotechnology were used, particularly: Sunderland N. Pollen and anther culture
[1973]; Plant tissue and cell culture / Ed. H.E. Street [1973, 1977]; Batygina T.B. The
embryology of wheat [1974] and The grain of cereals [1987]; Raghavan V.
Experimental embryogenesis in vascular plants [1976] and Molecular embryology of
flowering plants [1997]; Experimen-tal embryology of vascular plants / Ed. B.M. Johri
[1982]; Embryology of Angiosperms / Ed. B.M. Johri [1984]; Haploids of higher
plants in vitro / Ed. H. Hu, H. Yang [1986]; Embryology of flowering plants.
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Terminology and concepts. Vol. 1–3 / Ed. T.B. Batygina [1994–2000] (in English
translation – Embryology of flowering plants. Terminology and concepts
[2001–2005]); Gorbunova V.Yu. Genetical prerequisites of the sporophytic develop-
mental pathway of cereals microspores under conditions in vitro [1993]; Current
trends in the embryology of Angiosperms / Ed. S.S. Bhojwani, W.Y. Soh
[2001]; Batygina T.B., Kruglova N.N. Methodical recommendations on investigation
of morphogenetic potential of the anther of spring soft wheat [2001]; Kruglova N.N.
Morphogenesis in wheat anthers culture: the embryological approach [2001];
Batygina T.B., Vasilyeva V.E. Plant propagation [2002]; etc.
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ÉãÄÇÄ  1

íÖéêÖíàóÖëäàÖ  éëçéÇõ 
äìãúíàÇàêéÇÄçàü  èõãúçàäéÇ

èÓÎÛ˜ÂÌËÂ „‡ÔÎÓË‰Ó‚ ‚ ÍÛÎ¸ÚÛÂ in vitro ËÁ ÏÛÊÒÍËı Ë ÊÂÌÒÍËı „ÂÌÂ-
‡ÚË‚Ì˚ı ÒÚÛÍÚÛ, ‚ ˜‡ÒÚÌÓÒÚË Ô˚Î¸ÌËÍ‡, ËÏÂÂÚ Ó„ÓÏÌÓÂ ÁÌ‡˜ÂÌËÂ ‰Îfl 
ÒÓÁ‰‡ÌËfl ÌÓ‚˚ı ÙÓÏ Ë ÒÓÚÓ‚ ‡ÒÚÂÌËÈ, ‚ ÓÒÓ·ÂÌÌÓÒÚË ıÎÂ·Ì˚ı ÁÎ‡ÍÓ‚
[Haploids in higher plants..., 1986; Å‡Ú˚„ËÌ‡, 1987; ÄÚ‡Ì‡ÒÓ‚, 1993; ê‡ıËÏ-
·‡Â‚ Ë ‰., 1992; Palmer, Keller, 1997; í˚ÌÓ‚, 1998; Hu, Guo, 1999; Datta,
2001]. é‰Ì‡ÍÓ ‚˚ıÓ‰ „‡ÔÎÓË‰Ì˚ı Â„ÂÌÂ‡ÌÚÓ‚ in vitro Û ÏÌÓ„Ëı ‚Ë‰Ó‚
ˆ‚ÂÚÍÓ‚˚ı ‡ÒÚÂÌËÈ Í‡ÈÌÂ ÌËÁÓÍ; ÔË ˝ÚÓÏ Ëı ÁÌ‡˜ËÚÂÎ¸Ì‡fl ˜‡ÒÚ¸ ÔÂ‰-
ÒÚ‡‚ÎÂÌ‡ ‡Î¸·ËÌÓÒ‡ÏË. ïÓÚfl Û ÌÂÍÓÚÓ˚ı ÁÎ‡ÍÓ‚ ‚˚ıÓ‰ „‡ÔÎÓË‰Ó‚ ‰ÓÒÚ‡-
ÚÓ˜ÌÓ ‚˚ÒÓÍ (Ì‡ÔËÏÂ, Û fl˜ÏÂÌfl [Korzun, 2004]), ‰Îfl ·ÓÎ¸¯ËÌÒÚ‚‡ ‚Ë‰Ó‚
Ëı ÔÓÎÛ˜ÂÌËÂ ÔÂ‰ÒÚ‡‚ÎflÂÚ ‚ÂÒ¸Ï‡ ÚÛ‰ÓÂÏÍËÈ ÔÓˆÂÒÒ, ÒÓÒÚÓfl˘ËÈ ‚ ËÌÓ-
ÍÛÎflˆËË Ú˚Òfl˜ Ô˚Î¸ÌËÍÓ‚. çÂÒÏÓÚfl Ì‡ ·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó „‡ÔÎÓË‰Ì˚ı
ÍÎÂÚÓÍ ‚ Ô˚Î¸ÌËÍÂ (ÓÚ ÌÂÒÍÓÎ¸ÍËı Ú˚Òfl˜ ‰Ó ÏËÎÎËÓÌÓ‚ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ
‚Ë‰‡ Ë ÒÓÚ‡), ‚˚ıÓ‰ „‡ÔÎÓË‰Ó‚ Û ÁÎ‡ÍÓ‚ ˜‡ÒÚÓ ËÒ˜ËÒÎflÂÚÒfl ‰ÓÎflÏË ÔÓ-
ˆÂÌÚ‡ ËÎË ÌÂÒÍÓÎ¸ÍËÏË ÔÓˆÂÌÚ‡ÏË. ëÓ‚Â¯ÂÌÌÓ Ó˜Â‚Ë‰ÌÓ, ˜ÚÓ ÛÔ‡‚ÎÂ-
ÌËÂ ÔÓˆÂÒÒÓÏ ËÌ‰ÛÍˆËË Ë ÌÓÏ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl „‡ÔÎÓË‰Ó‚ Ë, ÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓ, ˝ÙÙÂÍÚË‚ÌÓÒÚ¸ ·ËÓÚÂıÌÓÎÓ„Ë˜ÂÒÍËı ÔËÂÏÓ‚ Ëı ÚË‡ÊËÓ‚‡ÌËfl
Ì‡ÔflÏÛ˛ Á‡‚ËÒflÚ ÓÚ ÒÚÂÔÂÌË Ë „ÎÛ·ËÌ˚ ‡Á‡·ÓÚÍË ÚÂÓÂÚË˜ÂÒÍËı ÓÒÌÓ‚
Ëı ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl.

çÂÒÏÓÚfl Ì‡ ÓÔÂ‰ÂÎÂÌÌ˚Â ÛÒÔÂıË, ‰ÓÒÚË„ÌÛÚ˚Â ‚ ˝ÚÓÈ Ó·Î‡ÒÚË Á‡ ÔÓ-
ÒÎÂ‰ÌËÂ „Ó‰˚ [Sunderland, 1980; Vasil, 1980; Maheshwari et al., 1982; êÂÁÌËÍÓ-
‚‡, 1984; ÖÏ‡ÍÓ‚, å‡Ú‚ÂÂ‚‡, 1986; Å‡Ú˚„ËÌ‡, 1987; ò‡ÏÓ‚ Ë ‰., 1988; 
í. Ñ¸fl˜ÛÍ, è. Ñ¸fl˜ÛÍ, 1989; ÉÓ·ÛÌÓ‚‡, 1993; ë‡Ú‡Ó‚‡, 1994, 2001; Palmer,
Keller, 1997; Raghavan, 1997; Reynolds, 1997; Heberle-Bors, 1998; Goralski et al.,
1999; Wang et al., 2000; äÛ„ÎÓ‚‡, 2001; Huang, Wei, 2004; Ë ‰.], ÔÓ‰ÓÎÊ‡ÂÚ
ÓÒÚ‡‚‡Ú¸Òfl ÌÂ ÒÓ‚ÒÂÏ flÒÌ˚Ï, ËÁ Í‡ÍËı „‡ÔÎÓË‰Ì˚ı ÍÎÂÚÓÍ Ó·‡ÁÛ˛ÚÒfl Â„Â-
ÌÂ‡ÌÚ˚: ËÏÂ˛˘Ëı ÌÓÏ‡Î¸ÌÓÂ ÒÚÓÂÌËÂ ËÎË ‡ÌÓÏ‡Î¸Ì˚ı, ÓÔÂ‰ÂÎÂÌÌ˚È
ÔÓˆÂÌÚ ÍÓÚÓ˚ı ‚ ÒËÎÛ ÔÓÎËÏÓÙËÁÏ‡ ‚ÒÂ„‰‡ ÔËÒÛÚÒÚ‚ÛÂÚ ‚ Ô˚Î¸ÌËÍÂ 
(‚ Ó·ÓËı ÒÎÛ˜‡flı ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ ‡ÁÎË˜Ì˚ı Ù‡ÍÚÓÓ‚ ÔÓËÒıÓ‰ËÚ ÒÏÂÌ‡ ÔÓ-
„‡ÏÏ˚ ‡Á‚ËÚËfl Ò „‡ÏÂÚÓÙËÚÌÓÈ Ì‡ ÒÔÓÓÙËÚÌÛ˛). èË ˝ÚÓÏ ‰ÓÍ‡Á‡ÚÂÎ¸-
ÒÚ‚‡ ÚÓ„Ó, Í‡ÍËÂ ËÏÂÌÌÓ „‡ÔÎÓË‰Ì˚Â ÍÎÂÚÍË (ÏËÍÓÒÔÓ‡, ‚Â„ÂÚ‡ÚË‚Ì‡fl, „Â-
ÌÂ‡ÚË‚Ì‡fl, ÒÔÂÏËË) Û˜‡ÒÚ‚Û˛Ú ‚ Ó·‡ÁÓ‚‡ÌËË Â„ÂÌÂ‡ÌÚÓ‚, Í‡Í Ô‡‚ËÎÓ,
ÍÓÒ‚ÂÌÌ˚Â. ÑËÒÍÛÒÒËÓÌÌ˚ÏË ÓÒÚ‡˛ÚÒfl ‚ÓÔÓÒ˚ Ó ÒÚ‡‰ËË ‡Á‚ËÚËfl Ô˚Î¸ÌË-
Í‡, ÓÔÚËÏ‡Î¸ÌÓÈ ‰Îfl ÔÂÂÍÎ˛˜ÂÌËfl ÔÓ„‡ÏÏ˚ ‡Á‚ËÚËfl „‡ÔÎÓË‰Ì˚ı ÍÎÂ-
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ÚÓÍ Ì‡ ÒÔÓÓÙËÚÌ˚È ÔÛÚ¸ ÏÓÙÓ„ÂÌÂÁ‡ in vitro, ‡ Ú‡ÍÊÂ Ó ÓÎË ‡ÁÎË˜Ì˚ı
Ù‡ÍÚÓÓ‚ ‚ ˝ÚÓÏ ÔÓˆÂÒÒÂ (ËÒ. 1, 2). é‰ÌÓÈ ËÁ ÍÎ˛˜Â‚˚ı Á‡‰‡˜ fl‚ÎflÂÚÒfl
ÔÓ„ÌÓÁËÓ‚‡ÌËÂ ÔÛÚÂÈ ÏÓÙÓ„ÂÌÂÁ‡, ÔÓ ÍÓÚÓ˚Ï ÔÓÈ‰ÂÚ ‡Á‚ËÚËÂ „‡ÔÎÓË-
‰Ó‚, ‡ Ú‡ÍÊÂ ‚˚ıÓ‰‡ „‡ÔÎÓË‰Ì˚ı ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚ Ì‡ ÍÓÌÂ˜ÌÓÏ ˝Ú‡ÔÂ
˝ÍÒÔÂËÏÂÌÚ‡. éÚÒÛÚÒÚ‚Û˛Ú ‰‡ÌÌ˚Â Ó ÔÛÚflı ÏÓÙÓ„ÂÌÂÁ‡, Ì‡Ë·ÓÎÂÂ ˝ÙÙÂÍ-
ÚË‚Ì˚ı ‰Îfl ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚, ı‡‡ÍÚÂÂ Ëı Á‡‚ËÒËÏÓÒÚË ÓÚ ÒÚ‡‰ËË ‡Á-
‚ËÚËfl Ô˚Î¸ÌËÍ‡ („‡ÏÂÚÓÙËÚÌ‡fl ËÎË ÒÔÓÓÙËÚÌ‡fl ‰ÂÚÂÏËÌ‡ˆËfl), ‡ Ú‡ÍÊÂ
ÔË˜ËÌ‡ı ÒÍÎÓÌÌÓÒÚË ‡ÁÎË˜Ì˚ı ‚Ë‰Ó‚ Í ÓÔÂ‰ÂÎÂÌÌ˚Ï ÔÛÚflÏ ÏÓÙÓ„ÂÌÂ-
Á‡ (Ëı Ú‡ÍÒÓÌÓÒÔÂˆËÙË˜ÌÓÒÚ¸). 

ëÛ˘ÂÒÚ‚ÂÌÌ˚Ï ÔÂÔflÚÒÚ‚ËÂÏ ‰Îfl Â¯ÂÌËfl ˝ÚËı ÔÓ·ÎÂÏ fl‚ÎflÂÚÒfl ÌÂ‰Ó-
ÒÚ‡ÚÓ˜Ì‡fl ËÁÛ˜ÂÌÌÓÒÚ¸ Á‡ÍÓÌÓÏÂÌÓÒÚÂÈ ÔÓıÓÊ‰ÂÌËfl ‡ÁÎË˜Ì˚ı ÔÛÚÂÈ
ÏÓÙÓ„ÂÌÂÁ‡, ÓÒÓ·ÂÌÌÓ Ëı ‡ÌÌËı ÒÚ‡‰ËÈ (Ì‡ÔËÏÂ, ÒÔÓÒÓ·˚ Ó·‡ÁÓ‚‡ÌËfl
ÔÓ˜ÍË Ë ˝Ï·ËÓË‰Ó‚, ËÎË ÒÓÏ‡ÚË˜ÂÒÍËı Á‡Ó‰˚¯ÂÈ). Ç ÔÓ‰‡‚Îfl˛˘ÂÏ ·ÓÎ¸-
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êËÒ. 1. íÂÓÂÚË˜ÂÒÍË ‚ÓÁÏÓÊÌ˚Â ÒÔÓÒÓ·˚ Ë ÔÛÚË ÔÓÎÛ˜ÂÌËfl ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚
ËÁ ÚÓÚËÔÓÚÂÌÚÌ˚ı „‡ÔÎÓË‰Ì˚ı ÍÎÂÚÓÍ Ô˚Î¸ÌËÍ‡ ‚ ÍÛÎ¸ÚÛÂ in vitro [Nitsch, 1969;
Sunderland, Wicks, 1969, 1971; Bernard, 1971; Clapham, 1971; Iyer, Raina, 1972; Norrell,
1973; Picard, 1973; Rashid, Street, 1973, 1974; Vasil, Nitsh, 1975; Shevchenko, 1977;
Narajanaswamy, George, 1982; Mitchell, Petolino, 1991; ë‡Ú‡Ó‚‡, 1994; Palmer, Keller,
1997; Immonen, Antilla, 1998; Guo, Pulli, 2000; Testillano et al., 2000; Ë ‰.] (ÔÓ [Å‡Ú˚-
„ËÌ‡, 1987] Ò ËÁÏÂÌÂÌËflÏË)



¯ËÌÒÚ‚Â ÒÎÛ˜‡Â‚ ÒÓÁ‰‡ÌËÂ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ÒËÒÚÂÏ ÚË‡ÊËÓ‚‡ÌËfl ˆÂÌ-
Ì˚ı „ÂÌÓÚËÔÓ‚ in vitro ‚Â‰ÂÚÒfl ·ÂÁ Û˜ÂÚ‡ ‰‡ÌÌ˚ı Ó „ÂÌÂÁËÒÂ „ÂÌÂ‡ÚË‚Ì˚ı
ÒÚÛÍÚÛ, ‡ Ú‡ÍÊÂ ‡Ì‡ÎËÁ‡ ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı Ë ÏÓÙÓÙËÁËÓÎÓ„Ë˜ÂÒÍËı
ÍÓÂÎflˆËÈ, Ó·ÛÒÎÓ‚ÎË‚‡˛˘Ëı ÒÔÂˆËÙËÍÛ Ëı ‡Á‚ËÚËfl. àÒÔÓÎ¸ÁÛfl ÏÂÚÓ‰
ÍÛÎ¸ÚÛ˚ ÍÎÂÚÓÍ, ÚÍ‡ÌÂÈ Ë Ó„‡ÌÓ‚, ˝ÍÒÔÂËÏÂÌÚ‡ÚÓ-ÒÂÎÂÍˆËÓÌÂ ÌÂ ‰ÓÎ-
ÊÂÌ Á‡·˚‚‡Ú¸, ˜ÚÓ ‡·ÓÚ‡ÂÚ ÌÂ ÔÓÒÚÓ Ò ÍÎÂÚÍÓÈ, ÚÍ‡Ì¸˛ ËÎË Ó„‡ÌÓÏ, ‡ Ò
˝ÎÂÏÂÌÚ‡ÏË ˆÂÎÓ„Ó Ó„‡ÌËÁÏ‡, Ú.Â. ÒËÒÚÂÏÓÈ, „‰Â ‚ÒÂ ÔÓ‰˜ËÌÂÌÓ ÓÔÂ‰ÂÎÂÌ-
Ì˚Ï Á‡ÍÓÌ‡Ï ‡Á‚ËÚËfl. 

èÂÂ˜ËÒÎÂÌÌ˚Â ‚˚¯Â ‚ÓÔÓÒ˚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÚÓÏ, Ì‡ÒÍÓÎ¸ÍÓ
ÒÎÓÊÌ‡ ÔÓ·ÎÂÏ‡ ÛÔ‡‚ÎÂÌËfl ÔÓˆÂÒÒÓÏ ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚, ÍÓÚÓ‡fl, 
fl‚ÎflflÒ¸ ‚Ó ÏÌÓ„ÓÏ ÏÓÙÓÙËÁËÓÎÓ„Ë˜ÂÒÍÓÈ, ‰ÓÎÊÌ‡ Â¯‡Ú¸Òfl ÒÓ‚ÏÂÒÚÌ˚ÏË
ÛÒËÎËflÏË ˝Ï·ËÓÎÓ„Ó‚ Ë Û˜ÂÌ˚ı ‰Û„Ëı ÒÔÂˆË‡Î¸ÌÓÒÚÂÈ. 
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êËÒ. 2. ÇÓÁÏÓÊÌ˚Â ÒÔÓÒÓ·˚ ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚
1 – ËÁ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ‡ÌÓÏ‡ÎËÈ (ÏËÍÓÒÔÓ Ë Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ); 2Ä – ËÁ ËÒÍÛÒÒÚ‚ÂÌÌÓ ‚˚-

Á‚‡ÌÌ˚ı ‡ÌÓÏ‡ÎËÈ, 2Å – ËÁ ÌÓÏ‡Î¸Ì˚ı ÏËÍÓÒÔÓ, ‰‚Û- Ë ÚÂıÍÎÂÚÓ˜Ì˚ı Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ
ÔÛÚÂÏ ÒÌflÚËfl ‰ÂÚÂÏËÌ‡ˆËË ÌÓÏ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl (ÔÓ [Å‡Ú˚„ËÌ‡, 1987] Ò ËÁÏÂÌÂÌËflÏË)



Ç Î‡·Ó‡ÚÓËË ˝Ï·ËÓÎÓ„ËË Ë ÂÔÓ‰ÛÍÚË‚ÌÓÈ ·ËÓÎÓ„ËË Åàç êÄç
‡Á‡·ÓÚ‡Ì ÒËÒÚÂÏÌ˚È ÍÓÏÔÎÂÍÒÌ˚È ÔÓ‰ıÓ‰ Í ÔÓ·ÎÂÏÂ ÏÓÙÓ„ÂÌÂÁ‡ „Â-
ÌÂ‡ÚË‚Ì˚ı ÒÚÛÍÚÛ in vivo Ë in vitro [Batygina, 1987; Å‡Ú˚„ËÌ‡ Ë ‰.,
1978; Å‡Ú˚„ËÌ‡, 1983; Å‡Ú˚„ËÌ‡, Ç‡ÒËÎ¸Â‚‡, 1983; Batygina, Zakharova,
1997; Batygina, Vasilyeva, 2003]. Ç ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ˝ÚËÏ ÔÓ‰ıÓ‰ÓÏ, Á‡ÍÎ˛-
˜‡˛˘ËÏÒfl ‚ ËÁÛ˜ÂÌËË Ô˚Î¸ÌËÍ‡ Í‡Í ÒÎÓÊÌÓÈ ËÌÚÂ„ËÓ‚‡ÌÌÓÈ ÒËÒÚÂÏ˚
ÔÂ‰ÎÓÊÂÌ‡ ÒÚ‡ÚÂ„Ëfl ËÒÒÎÂ‰Ó‚‡ÌËÈ ÔÓ ‡Ì‰ÓÍÎËÌÌÓÈ „‡ÔÎÓË‰ËË: 1) ËÁÛ-
˜ÂÌËÂ ‡Á‚ËÚËfl Ô˚Î¸ÌËÍ‡ ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı, Ò Û˜ÂÚÓÏ ·ËÓÎÓ„ËË
‡Á‚ËÚËfl ‚ÒÂ„Ó ‡ÒÚÂÌËfl Ë ÓÒÓ·ÂÌÌÓ ‡ÌÚ˝ÍÓÎÓ„ËË, ‡ Ú‡ÍÊÂ Û ‚Ë‰Ó‚, ÍÓÌ-
Ú‡ÒÚËÛ˛˘Ëı ÔÓ ÒÔÓÒÓ·Û ÓÔ˚ÎÂÌËfl (Ì‡ÔËÏÂ, ı‡ÁÏÓ„‡ÏËfl Ë ÍÎÂÈÒÚÓ„‡-
ÏËfl); 2) ÒÓÔÓÒÚ‡‚ÎÂÌËÂ Ù‡ÍÚÓ‚, ÔÓÎÛ˜ÂÌÌ˚ı ÔË ËÁÛ˜ÂÌËË ‡Á‚ËÚËfl Ô˚Î¸-
ÌËÍ‡ ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı Ë ÍÛÎ¸ÚÛÂ in vitro, ‚ ‰ËÌ‡ÏËÍÂ Ò Û˜ÂÚÓÏ ÍË-
ÌÂÚËÍË ÙËÁËÓÎÓ„Ó-·ËÓıËÏË˜ÂÒÍËı ÔÓˆÂÒÒÓ‚; 3) ÏÓ‰ÂÎËÓ‚‡ÌËÂ ÛÒÎÓ‚ËÈ
‰Îfl Í‡Ê‰ÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl Ô˚Î¸ÌËÍ‡ Ì‡ ·‡ÁÂ ‰‡ÌÌ˚ı, ÔÓÎÛ˜ÂÌÌ˚ı ‚ Â-
ÁÛÎ¸Ú‡ÚÂ ÍÓÏÔÎÂÍÒÌ˚ı ÏÓÙÓÙËÁËÓÎÓ„Ë˜ÂÒÍËı Ë „ÂÌÂÚË˜ÂÒÍËı ËÒÒÎÂ‰Ó-
‚‡ÌËÈ. 

àÒÔÓÎ¸ÁÓ‚‡ÌËÂ ‡Á‡·ÓÚ‡ÌÌ˚ı ÔÓ‰ıÓ‰‡ Ë ÒÚ‡ÚÂ„ËË ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÁ-
‚ÓÎËÎÓ ÒÙÓÏÛÎËÓ‚‡Ú¸ fl‰ ÚÂÓÂÚË˜ÂÒÍËı ÔÓÎÓÊÂÌËÈ, Í‡Ò‡˛˘ËıÒfl ‚Ó-
ÔÓÒÓ‚ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚ Ò ˆÂÎ¸˛ ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚ [Å‡Ú˚-
„ËÌ‡, 1987]. ìÒÚ‡ÌÓ‚ÎÂÌ‡ ÓÚÌÓÒËÚÂÎ¸Ì‡fl ÛÌË‚ÂÒ‡Î¸ÌÓÒÚ¸ ÔÛÚÂÈ ÏÓÙÓ„Â-
ÌÂÁ‡ Í‡Í ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı, Ú‡Í Ë ‚ ÍÛÎ¸ÚÛÂ in vitro (ËÒ. 3). çÂÁ‡‚Ë-
ÒËÏÓ ÓÚ ÚËÔ‡ ÍÛÎ¸ÚË‚ËÛÂÏÓÈ ÒÚÛÍÚÛ˚ („ÂÌÂ‡ÚË‚ÌÓÈ Ë ‚Â„ÂÚ‡ÚË‚ÌÓÈ),
ÒÔÓÒÓ·‡ ÂÂ ÂÔÓ‰ÛÍˆËË (ÔÓÎÓ‚Ó„Ó Ë ‡„‡ÏÌÓ„Ó) Ë ÛÒÎÓ‚ËÈ ÔÓËÁ‡ÒÚ‡ÌËfl
ÏÓÙÓ„ÂÌÂÁ ÏÓÊÂÚ Â‡ÎËÁÓ‚‡Ú¸Òfl ˜ÂÚ˚¸Ïfl ÔÛÚflÏË: ˝Ï·ËÓ„ÂÌÂÁ, ˝Ï·Ë-
ÓË‰Ó„ÂÌÂÁ, Ó„‡ÌÓ„ÂÌÂÁ („ÂÏÏÓ„ÂÌÂÁ, ËÁÓ„ÂÌÂÁ, „ÂÏÏÓËÁÓ„ÂÌÂÁ) Ë „ËÒÚÓ„Â-
ÌÂÁ (‚ÍÎ˛˜‡fl Í‡ÎÎÛÒÓ„ÂÌÂÁ), ÌÂ Ò˜ËÚ‡fl ‡ÌÓÏ‡ÎËÈ ÏÓÙÓ„ÂÌÂÁ‡. êÂÔÓ‰ÛÍ-
ˆËfl ‡ÒÚÂÌËÈ ‚ ÍÛÎ¸ÚÛÂ in vitro ÏÓÊÂÚ Ë‰ÚË ÔÓÒÂ‰ÒÚ‚ÓÏ ÚÂı ÔÛÚÂÈ – ˝Ï·-
ËÓ-, ˝Ï·ËÓË‰Ó- Ë „ÂÏÏÓËÁÓ„ÂÌÂÁ‡, ÍÓÚÓ˚Â Ú‡ÍÊÂ ÒÓÔÓ‚ÓÊ‰‡˛ÚÒfl ˝Ú‡-
Ô‡ÏË „ËÒÚÓ„ÂÌÂÁ‡ Ë Ó„‡ÌÓ„ÂÌÂÁ‡ Ë ÏÓ„ÛÚ ÓÒÛ˘ÂÒÚ‚ÎflÚ¸Òfl ‡ÁÌ˚ÏË ÒÔÓÒÓ-
·‡ÏË. êÂ‡ÎËÁ‡ˆËfl ÍÓÌÍÂÚÌÓ„Ó ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡ Í‡Í ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ-
‚Ëflı, Ú‡Í Ë ‚ ÍÛÎ¸ÚÛÂ in vitro ‰ÂÚÂÏËÌËÓ‚‡Ì‡, Ú.Â. ‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ ÒÚÂÔÂ-
ÌË ÓÔÂ‰ÂÎflÂÚÒfl „ÂÌÂÚË˜ÂÒÍËÏË Ë ÙËÁËÓÎÓ„Ë˜ÂÒÍËÏË ı‡‡ÍÚÂËÒÚËÍ‡ÏË
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êËÒ. 3. ìÌË‚ÂÒ‡Î¸ÌÓÒÚ¸ ÔÛÚÂÈ ÏÓÙÓ„ÂÌÂÁ‡ Û ˆ‚ÂÚÍÓ‚˚ı ‡ÒÚÂÌËÈ ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı
ÛÒÎÓ‚Ëflı Ë ‚ ÍÛÎ¸ÚÛÂ in vitro (ÔÓ [Å‡Ú˚„ËÌ‡, ÅÛÚÂÌÍÓ, 1981; Batygina, 1984] Ò ËÁÏÂ-
ÌÂÌËflÏË)



‰ÓÌÓÌÓ„Ó ‡ÒÚÂÌËfl, ‡ Ú‡ÍÊÂ ÛÒÎÓ‚ËflÏË ‚˚‡˘Ë‚‡ÌËfl, Ì‡ÔËÏÂ ÒÓÓÚÌÓ-
¯ÂÌËÂÏ ˆËÚÓÍËÌËÌ : ‡ÛÍÒËÌ.

Ç ÓÚÎË˜ËÂ ÓÚ ˝Ï·ËÓ„ÂÌÂÁ‡, Ú.Â. ÔÓˆÂÒÒ‡ ‡Á‚ËÚËfl ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡,
˝Ï·ËÓË‰Ó„ÂÌÂÁ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ÔÓˆÂÒÒ ‡Á‚ËÚËfl ˝Ï·ËÓË‰‡ – Á‡˜‡ÚÍ‡
ËÌ‰Ë‚Ë‰ÛÛÏ‡, Ó·‡ÁÛ˛˘Â„ÓÒfl ‡ÒÂÍÒÛ‡Î¸ÌÓ ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı Ë ‚
ÍÛÎ¸ÚÛÂ in vitro (ÒËÌÓÌËÏ˚: ÒÓÏ‡ÚË˜ÂÒÍËÈ Á‡Ó‰˚¯, Á‡Ó‰˚¯ÂÔÓ‰Ó·Ì‡fl
ÒÚÛÍÚÛ‡, ‡‰‚ÂÌÚË‚Ì˚È Á‡Ó‰˚¯) [Å‡Ú˚„ËÌ‡, 1987, 1997·; Batygina, 1998].
ÑÎfl ˝Ï·ËÓË‰‡ ı‡‡ÍÚÂÌÓ Ó·‡ÁÓ‚‡ÌËÂ ÒÓ·ÒÚ‚ÂÌÌÓÈ ÌÓ‚ÓÈ ÓÒË (ÔÓ ÓÚÌÓ¯Â-
ÌË˛ Í Ï‡ÚÂËÌÒÍÓÏÛ Ó„‡ÌËÁÏÛ), ÒÓÂ‰ËÌfl˛˘ÂÈ ÔÓÎflÌÓ ÙÓÏËÛ˛˘ËÂÒfl
‡ÔÂÍÒ˚ ÔÓ·Â„‡ Ë ÍÓÌfl. ä‡Í Ô‡‚ËÎÓ, ÓÌ ÌÂ ËÏÂÂÚ Ó·˘ÂÈ ‚‡ÒÍÛÎflÌÓÈ ÒËÒ-
ÚÂÏ˚ Ò Ï‡ÚÂËÌÒÍËÏ Ó„‡ÌËÁÏÓÏ (Á‡Í˚Ú˚È ‡‰ËÍÛÎflÌ˚È ÔÓÎ˛Ò). ãË¯¸ Û
ÌÂÍÓÚÓ˚ı ‚Ë‰Ó‚ ÓÚÏÂ˜ÂÌ‡ Í‡ÚÍÓ‚ÂÏÂÌÌ‡fl Ò‚flÁ¸ Ò Ï‡ÚÂËÌÒÍËÏ Ó„‡ÌËÁ-
ÏÓÏ. èÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚ¸ ÍÓÌÚ‡ÍÚ‡ Ë ÒÚ‡‰Ëfl ‡Á‚ËÚËfl ˝Ï·ËÓË‰‡, Ì‡ ÍÓÚÓ-
ÓÈ ˝ÚÓÚ ÍÓÌÚ‡ÍÚ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl, ‡ÁÎË˜Ì˚. ÉÂÌÂÁËÒ ˝Ï·ËÓË‰‡, Í‡Í Ë Â„Ó
ÙÓÏ‡ Ë ‡ÁÏÂ˚, Ú‡ÍÒÓÌÓÒÔÂˆËÙË˜Ì˚. í‡ÍËÏ Ó·‡ÁÓÏ, ÔÓ‰Ó·ÌÓ ÔÓÎÓ‚ÓÏÛ
Á‡Ó‰˚¯Û, ˝Ï·ËÓË‰ fl‚ÎflÂÚÒfl ·ËÔÓÎflÌÓÈ ÒÚÛÍÚÛÓÈ. é‰Ì‡ÍÓ ˝Ï·ËÓË‰
ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ˝ÎÂÏÂÌÚ‡ÌÛ˛ ÒÚÛÍÚÛÌÛ˛ Â‰ËÌËˆÛ ÌÂ ÚÓÎ¸ÍÓ ÒÂÏÂÌ-
ÌÓ„Ó, ÌÓ Ë ‚Â„ÂÚ‡ÚË‚ÌÓ„Ó ‡ÁÏÌÓÊÂÌËfl. ùÚÓ ÓÚÎË˜‡ÂÚ Â„Ó ÓÚ ‰Û„ÓÈ ÒÚÛÍ-
ÚÛÌÓÈ Â‰ËÌËˆ˚ ‚Â„ÂÚ‡ÚË‚ÌÓ„Ó ‡ÁÏÌÓÊÂÌËfl – ÔÓ˜ÍË, Ó·‡ÁÛ˛˘ÂÈÒfl ÔË
„ÂÏÏÓËÁÓ„ÂÌÂÁÂ: ÔÓ˜Í‡ – ÏÓÌÓÔÓÎflÌ‡fl ÒÚÛÍÚÛ‡, ËÏÂ˛˘‡fl ÓÚÍ˚ÚÛ˛
Ò‚flÁ¸ Ò Ï‡ÚÂËÌÒÍËÏ ‡ÒÚÂÌËÂÏ, ÙÓÏËÓ‚‡ÌËÂ ËÁ ÍÓÚÓÓÈ ÌÓ‚Ó„Ó ËÌ‰Ë‚Ë-
‰ÛÛÏ‡ ÔÓËÒıÓ‰ËÚ ÎË¯¸ ÔÓÒÎÂ Ì‡Û¯ÂÌËfl ˝ÚÓÈ Ò‚flÁË Ë Ó·‡ÁÓ‚‡ÌËfl ‡‰‚ÂÌ-
ÚË‚Ì˚ı ÍÓÌÂÈ. 

é·‡ÁÓ‚‡ÌËÂ ˝Ï·ËÓË‰Ó‚, ËÎË ˝Ï·ËÓË‰Ó„ÂÌËfl, Ì‡·Î˛‰‡ÂÚÒfl Û ‡ÒÚÂ-
ÌËÈ, ÓÚÌÓÒfl˘ËıÒfl Í ‡ÁÌ˚Ï Ú‡ÍÒÓÌ‡Ï Ë ÔÓËÁ‡ÒÚ‡˛˘Ëı ‚ ‡ÁÌ˚ı ˝ÍÓÎÓ„Ë-
˜ÂÒÍËı ÁÓÌ‡ı. ùÏ·ËÓË‰Ó„ÂÌËfl („Â˜. embryon – Á‡Ó‰˚¯, oidos – ‚Ë‰,
genus – ÔÓËÒıÓÊ‰ÂÌËÂ) – ÚËÔ „ÓÏÓÙ‡ÁÌÓÈ ÂÔÓ‰ÛÍˆËË ˆ‚ÂÚÍÓ‚˚ı ‡ÒÚÂ-
ÌËÈ, Í‡ÚÂ„ÓËfl ‚Â„ÂÚ‡ÚË‚ÌÓ„Ó ‡ÁÏÌÓÊÂÌËfl ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı Ë ‚
ÍÛÎ¸ÚÛÂ in vitro. ê‡Á‡·ÓÚ‡Ì‡ ÍÓÌˆÂÔˆËfl ˝Ï·ËÓË‰Ó„ÂÌËË [Batygina, 1978,
1989a, b, 1999a; Å‡Ú˚„ËÌ‡, 1997·, 2000], ÓÒÌÓ‚Ì˚Ï ÚÂÁËÒÓÏ ÍÓÚÓÓÈ fl‚ÎflÂÚ-
Òfl ÛÌË‚ÂÒ‡Î¸ÌÓÒÚ¸ ÏÓÙÓ„ÂÌÂÁ‡ ÔÓÎÓ‚˚ı Á‡Ó‰˚¯ÂÈ Ë ˝Ï·ËÓË‰Ó‚. èË
‚˚‰ÂÎÂÌËË ˝Ï·ËÓË‰Ó„ÂÌËË ‚ ÓÒÓ·˚È ÚËÔ ÂÔÓ‰ÛÍˆËË Ë ‡ÁÏÌÓÊÂÌËfl ·˚-
ÎË ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ‰‚‡ ÍËÚÂËfl: ÓÌÚÓ„ÂÌÂÚË˜ÂÒÍËÈ („ÓÏÓÙ‡ÁÌ‡fl ÂÔÓ‰ÛÍ-
ˆËfl, ÌÂ ÒÓÔÓ‚ÓÊ‰‡˛˘‡flÒfl ÏÂÈÓÁÓÏ Ë ÔÓˆÂÒÒÓÏ ÒÎËflÌËfl „‡ÏÂÚ, Ú.Â. ·ÂÒÔÓ-
Î˚È ÒÔÓÒÓ· Ó·‡ÁÓ‚‡ÌËfl ÌÓ‚Ó„Ó ÔÓÍÓÎÂÌËfl, – ÛÌËÔ‡ÂÌÚ‡Î¸ÌÓÂ Ì‡ÒÎÂ‰Ó‚‡-
ÌËÂ) Ë ÏÓÙÓÎÓ„Ë˜ÂÒÍËÈ (Ó·‡ÁÓ‚‡ÌËÂ ÌÓ‚ÓÈ ÔÓÎflÌÓÈ ÓÒË – “‡ÔÂÍÒ ÔÓ·Â-
„‡ – ‡ÔÂÍÒ ÍÓÌfl” Ë ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ·ËÔÓÎflÌ‡fl Ó„‡ÌËÁ‡ˆËfl ˝Ï·ËÓË‰‡). 
Ç ˝ÚÓÏ ÒÓÒÚÓËÚ ÔËÌˆËÔË‡Î¸ÌÓÂ ÓÚÎË˜ËÂ ˝Ï·ËÓË‰Ó„ÂÌËË ÓÚ ˝Ï·ËÓ„ÂÌËË
(„ÂÚÂÓÙ‡ÁÌ‡fl ÂÔÓ‰ÛÍˆËfl), ÔË ÍÓÚÓÓÈ Ó·‡ÁÓ‚‡ÌËÂ ÌÓ‚ÓÈ ÓÒÓ·Ë ÔÓËÒ-
ıÓ‰ËÚ ·Î‡„Ó‰‡fl ÔÓÎÓ‚ÓÏÛ ÔÓˆÂÒÒÛ, Ú.Â. ÏÂÈÓÁÛ Ë ÒÎËflÌË˛ „‡ÏÂÚ (·ËÔ‡ÂÌ-
Ú‡Î¸ÌÓÂ Ì‡ÒÎÂ‰Ó‚‡ÌËÂ). Ç Á‡‚ËÒËÏÓÒÚË ÓÚ ÔÓËÒıÓÊ‰ÂÌËfl Ë ÔÓÎÓÊÂÌËfl ÒÓ-
Ï‡ÚË˜ÂÒÍËı Á‡Ó‰˚¯ÂÈ Ì‡ Ï‡ÚÂËÌÒÍÓÏ ‡ÒÚÂÌËË ÏÓÊÌÓ ‚˚‰ÂÎËÚ¸ ‰‚Â 
ÓÒÌÓ‚Ì˚Â ÙÓÏ˚ ˝Ï·ËÓË‰Ó„ÂÌËË: ÂÔÓ‰ÛÍÚË‚ÌÛ˛, ËÎË ÙÎÓ‡Î¸ÌÛ˛ (Ó·-
‡ÁÓ‚‡ÌËÂ ˝Ï·ËÓË‰Ó‚ ‚ ˆ‚ÂÚÍÂ Ë ÒÂÏÂÌË), Ë ‚Â„ÂÚ‡ÚË‚ÌÛ˛ (Ó·‡ÁÓ‚‡ÌËÂ 
˝Ï·ËÓË‰Ó‚ Ì‡ ‚Â„ÂÚ‡ÚË‚Ì˚ı Ó„‡Ì‡ı – ÎËÒÚÂ, ÒÚÂ·ÎÂ, ÍÓÌÂ).

ëıÓ‰ÒÚ‚Ó Ë ‡ÁÎË˜Ëfl ‚ ‡Á‚ËÚËË ÔÓÎÓ‚Ó„Ó, ÒÓÏ‡ÚË˜ÂÒÍÓ„Ó Á‡Ó‰˚¯ÂÈ Ë
ÔÓ˜ÍË ÒÓÒÚ‡‚Îfl˛Ú Ó‰ÌÛ ËÁ ‚‡ÊÌÂÈ¯Ëı ÔÓ·ÎÂÏ ÏÓÙÓ„ÂÌÂÁ‡. ÑËÒÍÛÒÒËÓÌ-
Ì˚Ï ÓÒÚ‡ÂÚÒfl ‚ÓÔÓÒ, ‚ Í‡ÍÓÈ ÒÚÂÔÂÌË ÏÓÙÓ„ÂÌÂÁ ÒÓÏ‡ÚË˜ÂÒÍÓ„Ó Á‡Ó‰˚-
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¯‡ ÔÓ‰˜ËÌflÂÚÒfl Á‡ÍÓÌ‡Ï ‡Á‚ËÚËfl ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡ – Á‡ÍÓÌ‡Ï ÔÓËÒıÓÊ-
‰ÂÌËfl, ˜ËÒÂÎ, ÔÓÎÓÊÂÌËfl Ë Ì‡ÁÌ‡˜ÂÌËfl Ë Á‡ÍÓÌÛ ˝ÍÓÌÓÏËË, ‡ Ú‡ÍÊÂ Á‡ÍÓÌ‡Ï
ÍÎÂÚÓ˜ÌÓ„Ó ‰ÂÎÂÌËfl. Ç˚fl‚ÎÂÌ ÔÓÎËÏÓÙËÁÏ ÔÓÎÓ‚Ó„Ó Ë ÒÓÏ‡ÚË˜ÂÒÍÓ„Ó Á‡-
Ó‰˚¯ÂÈ, ‡ Ú‡ÍÊÂ Ô‡‡ÎÎÂÎËÁÏ ‚ Ëı ‡Á‚ËÚËË, ÔÓfl‚Îfl˛˘ËÈÒfl ‚ ÓÒÌÓ‚Ì˚ı
Á‡ÍÓÌÓÏÂÌÓÒÚflı ÏÓÙÓ„ÂÌÂÁ‡: ÔÓÎflÌÓÒÚË (ÙÓÏËÓ‚‡ÌËË ÌÓ‚ÓÈ ÓÒË),
ÒËÏÏÂÚËË (‡‰Ë‡Î¸ÌÓÈ Ë ·ËÎ‡ÚÂ‡Î¸ÌÓÈ, ËÎË ‰ÓÒÓ‚ÂÌÚ‡Î¸ÌÓÈ), ÍÎÂÚÓ˜-
ÌÓÈ Ë „ËÒÚÓ„ÂÌÌÓÈ ‰ËÙÙÂÂÌˆË‡ˆËË, ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı Ë ÏÓÙÓÙËÁËÓÎÓ-
„Ë˜ÂÒÍËı ÍÓÂÎflˆËflı, ÒÔÓÒÓ·ÌÓÒÚË Í ÔÓÎËÙÂ‡ˆËË; ‚˚ÒÍ‡Á‡ÌÓ ÔÂ‰ÔÓÎÓ-
ÊÂÌËÂ Ó ‚ÓÁÏÓÊÌ˚ı ˝‚ÓÎ˛ˆËÓÌÌ˚ı ÚÂÌ‰ÂÌˆËflı ÔÂÂıÓ‰‡ ÓÚ ÔÓ˜ÍË Í ÍÎ‡Ò-
ÒË˜ÂÒÍÓÏÛ ÔÓÎÓ‚ÓÏÛ Á‡Ó‰˚¯Û (Ë/ËÎË Ó·‡ÚÌÓ) ˜ÂÂÁ “ÔÂÂıÓ‰Ì˚Â ÙÓÏ˚”
[Å‡Ú˚„ËÌ‡, 1987; Batygina, 1990‡, b, 1991‡, b, 1999b, 2004; Å‡Ú˚„ËÌ‡, á‡ı‡Ó-
‚‡, 1997; Å‡Ú˚„ËÌ‡, Ç‡ÒËÎ¸Â‚‡, 2002]. 

Ö˘Â Ó‰ËÌ ÔÛÚ¸ ÏÓÙÓ„ÂÌÂÁ‡ – „ËÒÚÓ„ÂÌÂÁ – ÏÓÊÂÚ Â‡ÎËÁÓ‚˚‚‡Ú¸Òfl ÌÂ
ÚÓÎ¸ÍÓ ‚ ÔÓˆÂÒÒÂ ˝Ï·ËÓ-, ˝Ï·ËÓË‰Ó- Ë „ÂÏÏÓËÁÓ„ÂÌÂÁ‡, ÌÓ Ë ÔÓÒÂ‰ÒÚ-
‚ÓÏ Ó·‡ÁÓ‚‡ÌËfl Í‡ÎÎÛÒ‡ (Í‡ÎÎÛÒÓ„ÂÌÂÁ‡). ä‡ÎÎÛÒ – „ÂÚÂÓ„ÂÌÌ‡fl ÒÚÛÍÚÛ‡
(ÒËÒÚÂÏ‡), Ó·‡ÁÛ˛˘‡flÒfl ‚ ÂÁÛÎ¸Ú‡ÚÂ ÔÓÎËÙÂ‡ˆËË ÍÎÂÚÓÍ Ì‡ ÔÓ‚ÂıÌÓÒ-
ÚË ÓÚ‰ÂÎ¸Ì˚ı ÒÚÛÍÚÛ ‡ÒÚËÚÂÎ¸ÌÓ„Ó Ó„‡ÌËÁÏ‡. ä‡Í Ô‡‚ËÎÓ, ÓÌ ÒÓÒÚÓËÚ
ËÁ ÌÂÓ‰ÌÓÓ‰Ì˚ı ÍÎÂÚÓÍ, ÚÓÚËÔÓÚÂÌÚÌÓÒÚ¸ ÍÓÚÓ˚ı ÏÓÊÂÚ ·˚Ú¸ ‡ÁÎË˜Ì‡,
˜ÚÓ Ë Ó·ÛÒÎÓ‚ÎË‚‡ÂÚ Ëı ‡ÁÌ˚Â ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡. åÓÙÓ„ÂÌÂÚË˜ÂÒÍËÂ ÔÓ-
ÚÂÌˆËË Í‡ÎÎÛÒ‡ ‚Ë‰ÓÒÔÂˆËÙË˜Ì˚ Ë ÏÓ„ÛÚ ÏÂÌflÚ¸Òfl ‚ ÔÓˆÂÒÒÂ „ÂÌÂÁËÒ‡, ˜ÚÓ
‚ ÓÔÂ‰ÂÎÂÌÌÓÈ ÒÚÂÔÂÌË Á‡‚ËÒËÚ ÓÚ ‡ÁÎË˜Ì˚ı Ù‡ÍÚÓÓ‚ (ÚÂÏÔÂ‡ÚÛ‡,
‚Î‡ÊÌÓÒÚ¸, ‚ÂÏfl ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ë Ú.‰.), ‡ Ú‡ÍÊÂ ı‡‡ÍÚÂ‡ Ò‚flÁÂÈ ÏÂÊ‰Û
„ÛÔÔ‡ÏË ÍÎÂÚÓÍ ‚ Í‡ÎÎÛÒÂ, ˜ÚÓ, ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸, Ó·ÛÒÎÓ‚ÎÂÌÓ Ëı ÙÓÏÓÈ,
‡ÁÏÂÓÏ (ÍËÚË˜ÂÒÍÓÈ Ï‡ÒÒÓÈ) Ë Ú.‰.

é‰ÌÓÈ ËÁ ÓÒÌÓ‚Ì˚ı ÔÓ·ÎÂÏ ÏÓÙÓ„ÂÌÂÁ‡ ÔÓ‰ÓÎÊ‡ÂÚ ÓÒÚ‡‚‡Ú¸Òfl Ë‰ÂÌ-
ÚËÙËÍ‡ˆËfl ËÌËˆË‡Î¸Ì˚ı ÍÎÂÚÓÍ ÒÓÏ‡ÚË˜ÂÒÍËı Á‡Ó‰˚¯ÂÈ (ËÒ. 4), Ú‡Í Í‡Í
‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÒÎÛ˜‡Â‚ ˝ÍÒÔÎ‡ÌÚ ÔÓ ÒÚÛÍÚÛÂ „ÂÚÂÓ„ÂÌÌ˚È. ùÚË ËÌËˆË‡Î¸-
Ì˚Â ÍÎÂÚÍË ‚ ÛÒÎÓ‚Ëflı ÍÛÎ¸ÚÛ˚ in vitro ˆÂÎÂÒÓÓ·‡ÁÌÂÂ ‚ÒÂ„Ó Ò‡‚ÌË‚‡Ú¸ Ò
ËÌËˆË‡Î¸Ì˚ÏË ÍÎÂÚÍ‡ÏË Í‡Í ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡, Ú‡Í Ë ÒÓÏ‡ÚË˜ÂÒÍËı Á‡Ó-
‰˚¯ÂÈ ‚ ÒÂÏÂÌË (ÍÎË‚‡ÊÌ˚Â, ÌÛˆÂÎÎflÌ˚Â, ËÌÚÂ„ÛÏÂÌÚ‡Î¸Ì˚Â) Ë Ì‡ ‚Â„ÂÚ‡-
ÚË‚Ì˚ı Ó„‡Ì‡ı (ÙÓÎË‡Ì˚Â, Í‡ÛÎË„ÂÌÌ˚Â, ËÁÓ„ÂÌÌ˚Â) ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒ-
ÎÓ‚Ëflı [Å‡Ú˚„ËÌ‡, 1987; Batygina, 1990‡, b, 1991‡, b, 2004; Å‡Ú˚„ËÌ‡, á‡ı‡-
Ó‚‡, 1997]. èÓÎÛ˜ÂÌËÂ ·ÓÎ¸¯Ó„Ó ÍÓÎË˜ÂÒÚ‚‡ ÒÓÏ‡ÚË˜ÂÒÍËı Á‡Ó‰˚¯ÂÈ Ë
Â„ÂÌÂ‡ÌÚÓ‚ Û ‡ÁÌ˚ı Ú‡ÍÒÓÌÓ‚ ‚ ÍÛÎ¸ÚÛÂ in vitro Á‡‚ËÒËÚ ÓÚ ÔÓÎÌÓÚ˚ Ì‡-
¯Ëı ÁÌ‡ÌËÈ Ó „ÂÌÂÁËÒÂ ËÌËˆË‡Î¸Ì˚ı ÍÎÂÚÓÍ Ë Ëı ÓÒÌÓ‚Ì˚ı ı‡‡ÍÚÂËÒÚËÍ‡ı
(Ó ÔÂËÓ‰Â ÏËÚÓÚË˜ÂÒÍÓ„Ó ˆËÍÎ‡, ÒÚÓÂÌËË Ó·ÓÎÓ˜ÍË, ÒÓÒÚÓflÌËË ˆËÚÓÔÎ‡Á-
Ï˚, ÍÓÎË˜ÂÒÚ‚Â Ë ‡ÒÔÂ‰ÂÎÂÌËË Ó„‡ÌÂÎÎ Ë Ú.‰.). Ç Ò‚flÁË Ò ˝ÚËÏ ÔÂ‚ÓÓ˜Â-
Â‰Ì˚Ï ÔÂ‰ÒÚ‡‚ÎflÂÚÒfl Â¯ÂÌËÂ ÒÎÂ‰Û˛˘Ëı ‚ÓÔÓÒÓ‚: 1) Í‡ÍÛ˛ ÍÎÂÚÍÛ ‚
Á‡Ó‰˚¯Â‚ÓÏ ÏÂ¯ÍÂ ÏÓÊÌÓ ‡ÒÒÏ‡ÚË‚‡Ú¸ Í‡Í ‡Ì‡ÎÓ„ ËÌËˆË‡Î¸ÌÓÈ ÍÎÂÚÍË
ÒÓÏ‡ÚË˜ÂÒÍÓ„Ó Á‡Ó‰˚¯‡ – flÈˆÂÍÎÂÚÍÛ („‡ÏÂÚÛ) ËÎË ÁË„ÓÚÛ (ÒÔÓÓÙËÚ); 2) ‚
Í‡ÍÓÏ ÔÂËÓ‰Â ÏËÚÓÚË˜ÂÒÍÓ„Ó ˆËÍÎ‡ Ì‡ıÓ‰flÚÒfl ˝ÚË ÍÎÂÚÍË, Í‡ÍÓ‚ ÚÂÏÔ ÔÓ-
ıÓÊ‰ÂÌËfl ˆËÍÎ‡ (‚ ˜‡ÒÚÌÓÒÚË, ËÌÚÂÙ‡Á˚).

Ç ÒËÒÚÂÏÂ “flÈˆÂÍÎÂÚÍ‡–ÁË„ÓÚ‡” ËÏÂÂÚ ÏÂÒÚÓ ˜ÂÂ‰Ó‚‡ÌËÂ ÔÓˆÂÒÒÓ‚: ÏÂ-
ËÒÚÂÏ‡ÚËÁ‡ˆËfl, ‰ËÙÙÂÂÌˆË‡ˆËfl, ÒÔÂˆË‡ÎËÁ‡ˆËfl, ‰Â‰ËÙÙÂÂÌˆË‡ˆËfl Ë
ÒÌÓ‚‡ ÏÂËÒÚÂÏ‡ÚËÁ‡ˆËfl. ÇÂÓflÚÌÓ, flÈˆÂÍÎÂÚÍÛ Ë ÁË„ÓÚÛ ÏÓÊÌÓ Ò‡‚ÌË‚‡Ú¸
Ò ËÌËˆË‡Î¸˛ ÒÓÏ‡ÚË˜ÂÒÍÓ„Ó Á‡Ó‰˚¯‡ ÚÓÎ¸ÍÓ Ì‡ ÚÂı ˝Ú‡Ô‡ı ÂÂ ‡Á‚ËÚËfl,
ÍÓÚÓ˚Â ı‡‡ÍÚÂËÁÛ˛ÚÒfl ÚÓÚËÔÓÚÂÌÚÌÓÒÚ¸˛ Ë ÒÔÓÒÓ·ÌÓÒÚ¸˛ Í ÔÓÎËÙÂ-
‡ˆËË (ÒÏ. ËÒ. 4). é‰Ì‡ÍÓ ‰Ó ÒËı ÔÓ ‰ÓÒÚÓ‚ÂÌÓ ÌÂ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ÔÓËÒıÓ-
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‰flÚ ÎË ÔÓ‰Ó·Ì˚Â ÔÓˆÂÒÒ˚ ‚ ÍÎÂÚÍ‡ı, ‰‡˛˘Ëı ÒÓÏ‡ÚË˜ÂÒÍËÂ Á‡Ó‰˚¯Ë.
åÓÊÌÓ ÔÓÎ‡„‡Ú¸, ˜ÚÓ ËÏÂÂÚÒfl ÓÔÂ‰ÂÎÂÌÌ‡fl ÛÌË‚ÂÒ‡Î¸ÌÓÒÚ¸ ÒÚÓÂÌËfl ‚ÒÂı
ËÌËˆË‡Î¸Ì˚ı ÍÎÂÚÓÍ, Ó·‡ÁÛ˛˘ËıÒfl ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı Ë ‚ ÍÛÎ¸ÚÛÂ
in vitro Ë ‰‡˛˘Ëı ÌÓ‚˚Â Ó„‡ÌËÁÏ˚. 

Ç ÍÛÎ¸ÚÛÂ ÚÍ‡ÌË ÒÛ˘ÂÒÚ‚Û˛Ú ‰‚Â ÏÓ‰ÂÎ¸Ì˚Â ÒËÒÚÂÏ˚, ‡ÁÎË˜‡˛˘ËÂÒfl
ÔÓ ı‡‡ÍÚÂÛ ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ÍÎÂÚÓÍ: Í‡ÎÎÛÒÌ‡fl Ë ÒÛÒÔÂÌÁËÓÌÌ‡fl ÍÛÎ¸ÚÛ˚.
Ç Ó·ÂËı ÒËÒÚÂÏ‡ı Á‡ÔÛÒÍ ÔÓˆÂÒÒÓ‚ ÔÓÎËÙÂ‡ˆËË, ‰ËÙÙÂÂÌˆË‡ˆËË Ë ÒÔÂ-
ˆË‡ÎËÁ‡ˆËË ËÌËˆË‡Î¸Ì˚ı ÍÎÂÚÓÍ ‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ ÒÚÂÔÂÌË ÓÔÂ‰ÂÎflÂÚÒfl ÍË-
ÚË˜ÂÒÍÓÈ Ï‡ÒÒÓÈ ÍÎÂÚÓÍ Ë ÒÚÛÍÚÛ.

ã˛·˚Â ÚÂÓÂÚË˜ÂÒÍËÂ ‡Á‡·ÓÚÍË ÌÂ‚ÓÁÏÓÊÌ˚ ·ÂÁ ˜ÂÚÍÓÈ ‰ËÙÙÂÂÌ-
ˆË‡ˆËË ÔÓÌflÚËÈ Ë ÚÂÏËÌÓ‚, ÔÓÒÍÓÎ¸ÍÛ “˝ÚÓ ÌÂ ÔÓÒÚÓ Ë„‡ ÒÎÓ‚‡ÏË, ÌÓ ÒÓ-
‚Â¯ÂÌÌÓ ÌÂÓ·ıÓ‰ËÏÓÂ ÛÒÎÓ‚ËÂ, ˜ÚÓ·˚ ‡ÁÓ·‡Ú¸Òfl ‚ ÔËÓ‰Â ‚Â˘ÂÈ” [Pijl
van der., 1969]. èÓ˝ÚÓÏÛ ‰Îfl ÍÓÂÍÚÌÓ„Ó ÔÓ‰ıÓ‰‡ Í Â¯ÂÌË˛ ÔÓ·ÎÂÏ˚ ÔÓ-
ÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚ ÒÎÂ‰ÛÂÚ Ú‡ÍÊÂ ÛÚÓ˜ÌËÚ¸ fl‰ ‚‡ÊÌ˚ı ÔÓÌflÚËÈ, Ú‡ÍËı Í‡Í
“ÏËÍÓÒÔÓ‡” Ë “Ô˚Î¸ˆÂ‚ÓÂ ÁÂÌÓ”. åËÍÓÒÔÓ‡ – ÍÎÂÚÍ‡ Ò „‡ÔÎÓË‰Ì˚Ï Ì‡-
·ÓÓÏ ıÓÏÓÒÓÏ, ‚ÓÁÌËÍ‡˛˘ËÏ ‚ ÂÁÛÎ¸Ú‡ÚÂ ÏÂÈÓÁ‡. ëÚ‡‰Ëfl ÏËÍÓÒÔÓ˚
‰ÎËÚÂÎ¸Ì‡ Ë ÔÓ‰ÓÎÊ‡ÂÚÒfl ‰Ó ÔÂ‚Ó„Ó ÏËÚÓÁ‡. ë Ì‡˜‡ÎÓÏ ‰ÂÎÂÌËfl ÏËÍÓ-
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êËÒ. 4. ÇÓÁÏÓÊÌ˚Â ÔÛÚË Ó·‡ÁÓ‚‡ÌËfl ËÌËˆË‡Î¸Ì˚ı ÍÎÂÚÓÍ ÔÓÎÓ‚Ó„Ó Ë ÒÓÏ‡ÚË˜ÂÒ-
ÍËı Á‡Ó‰˚¯ÂÈ ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı Ë ÍÛÎ¸ÚÛÂ in vitro (ÔÓ [Å‡Ú˚„ËÌ‡, á‡ı‡Ó-
‚‡, 1997] Ò ËÁÏÂÌÂÌËflÏË)



ÒÔÓ‡ ÔÂÂıÓ‰ËÚ Í ÒÚ‡‰ËË ÙÓÏËÓ‚‡ÌËfl Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ (“ÔÓ‡ÒÚ‡ÌËÂ”
ÏËÍÓÒÔÓ˚ Ë Ó·‡ÁÓ‚‡ÌËÂ ÏÛÊÒÍÓ„Ó „‡ÏÂÚÓÙËÚ‡). Ç ÌÓÏÂ Ô˚Î¸ˆÂ‚ÓÂ ÁÂ-
ÌÓ ÁÎ‡ÍÓ‚ ÔÓıÓ‰ËÚ ‰‚Â ÒÚ‡‰ËË ‡Á‚ËÚËfl – ‰‚ÛÍÎÂÚÓ˜ÌÛ˛ Ë ÚÂıÍÎÂÚÓ˜ÌÛ˛,
‡ ÌÂ “‰‚Ûfl‰ÂÌÛ˛” Ë “ÚÂı˙fl‰ÂÌÛ˛”, Í‡Í ˜‡ÒÚÓ ÔË¯ÛÚ. ùÚÓÚ ÏÓÏÂÌÚ ÔËÌ-
ˆËÔË‡Î¸ÌÓ ‚‡ÊÂÌ, ÔÓÒÍÓÎ¸ÍÛ ÔË ‡ÒÒÏÓÚÂÌËË ‚ÓÁÏÓÊÌÓÒÚË ÔÓÎÛ˜ÂÌËfl
„‡ÔÎÓË‰Ó‚ ËÁ ‰‚ÛÍÎÂÚÓ˜ÌÓ„Ó Ë ÁÂÎÓ„Ó ÚÂıÍÎÂÚÓ˜ÌÓ„Ó Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡
ËÒÒÎÂ‰Ó‚‡ÚÂÎ¸ ‰ÓÎÊÂÌ ÔÂ‰ÒÚ‡‚ÎflÚ¸, ˜ÚÓ ËÏÂÂÚ ‰ÂÎÓ ÌÂ Ò Ó‰ÌÓÈ ÍÎÂÚÍÓÈ, 
‡ ÒÓ ÒÎÓÊÌÓÈ ÒËÒÚÂÏÓÈ ÍÎÂÚÓÍ Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡.

ëÎÂ‰ÛÂÚ Ú‡ÍÊÂ Ó·‡ÚËÚ¸ ‚ÌËÏ‡ÌËÂ Ì‡ ÚÓ, ˜ÚÓ ÒÚ‡‰ËË ‡Á‚ËÚËfl Ô˚Î¸ÌË-
Í‡, ËÒÔÓÎ¸ÁÛÂÏ˚Â ‰Îfl ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚ (ÒÏ. ËÒ. 1, 2), Û ‡ÁÎË˜Ì˚ı ˆ‚ÂÚ-
ÍÓ‚˚ı ‚Ë‰ÓÒÔÂˆËÙË˜Ì˚. èË˜ËÌ‡ÏË ‚Ë‰ÓÒÔÂˆËÙË˜ÌÓÒÚË fl‚Îfl˛ÚÒfl ‡ÁÌ˚È
ÚËÔ Ó·‡ÁÓ‚‡ÌËfl ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡ (‡ÁÎË˜ÌÓÂ ˜ËÒÎÓ ÂÂ ÒÎÓÂ‚, Ëı ÔÓËÒıÓÊ-
‰ÂÌËÂ Ë Ú.‰.), ‡ ÓÚÒ˛‰‡ ‡ÁÌÓÂ ÂÂ ÒÚÓÂÌËÂ Û ‡ÁÌ˚ı ‚Ë‰Ó‚ Ì‡ Ó‰ÌÓÈ Ë ÚÓÈ ÊÂ
ÒÚ‡‰ËË ‡Á‚ËÚËfl Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡; ‡ÁÌ˚Â ÚËÔ˚ ÙÓÏËÓ‚‡ÌËfl (ÒÛÍˆÂÒÒË‚-
Ì˚È, ÒËÏÛÎ¸Ú‡ÌÌ˚È) Ë ÒÚÓÂÌËfl (ËÁÓ·ËÎ‡ÚÂ‡Î¸Ì˚È, ÚÂÚ‡˝‰Ë˜ÂÒÍËÈ) ÚÂÚ-
‡‰˚ ÏËÍÓÒÔÓ Ë Ú.‰. 

ëÛ˘ÂÒÚ‚ÛÂÚ „ÂÌÌ˚È ÍÓÌÚÓÎ¸, Ó·ÛÒÎÓ‚ÎË‚‡˛˘ËÈ ‚Ë‰ÓÒÔÂˆËÙË˜ÌÓÒÚ¸
‡Á‚ËÚËfl ÒÔÓÓÙËÚ‡ Ë „‡ÏÂÚÓÙËÚ‡. Ç ÔÓÎ¸ÁÛ ˝ÚÓ„Ó „Ó‚ÓflÚ ˝ÍÒÔÂËÏÂÌ-
Ú‡Î¸Ì˚Â ‰‡ÌÌ˚Â Ó ÒÔÓÓÙËÚÌÓÈ ‰ÂÚÂÏËÌ‡ˆËË – ÒÔÓÒÓ·ÌÓÒÚË ÏËÍÓÒÔÓ 
‚ ÍÛÎ¸ÚÛÂ in vitro Í ‡Á‚ËÚË˛ ÔÓ ÓÔÂ‰ÂÎÂÌÌÓÏÛ ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡.

åÌÓ„Ó˜ËÒÎÂÌÌ˚ÏË ËÒÒÎÂ‰Ó‚‡ÌËflÏË ÔÓÍ‡Á‡Ì‡ ‚ÓÁÏÓÊÌÓÒÚ¸ ËÁÏÂÌÂÌËfl
ıÓ‰‡ ÙÓÏËÓ‚‡ÌËfl ‡ÒÚÂÌËfl ÔÛÚÂÏ ‡ÁÎË˜Ì˚ı ‚ÓÁ‰ÂÈÒÚ‚ËÈ, ÔË˜ÂÏ 
˝ÙÙÂÍÚ ‚ÓÁ‰ÂÈÒÚ‚Ëfl Á‡‚ËÒËÚ ÓÚ ÒÚ‡‰ËË ‡Á‚ËÚËfl „ÂÌÂ‡ÚË‚Ì˚ı ÒÚÛÍÚÛ
(ÔÓ‰Ó·ÌÂÂ ÒÏ. [Å‡Ú˚„ËÌ Ë ‰., 1975; Å‡Ú˚„ËÌ, 1986; Å‡Ú˚„ËÌ‡, 1987]). ç‡Ë-
·ÓÎÂÂ ˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÈ Û ·ÓÎ¸¯ËÌÒÚ‚‡ ‚Ë‰Ó‚ ÓÍ‡Á‡Î‡Ò¸ ÒÚ‡‰Ëfl ÏÂÈÓÁ‡. ç‡-
ÔËÏÂ, ‚ Ô˚Î¸ÌËÍ‡ı ‡ÒÚÂÌËÈ Ô¯ÂÌËˆ˚, Ó·ÎÛ˜ÂÌÌ˚ı ÂÌÚ„ÂÌÓÏ Ì‡ ˝ÚÓÈ
ÒÚ‡‰ËË, Ì‡·Î˛‰‡ÎÓÒ¸ ÂÁÍÓÂ ÒÌËÊÂÌËÂ ÔÓˆÂÌÚ‡ ÌÓÏ‡Î¸ÌÓÈ Ô˚Î¸ˆ˚. 

Ç Ò‚flÁË Ò ÚÂÏ ˜ÚÓ ‚ÓÁÌËÍÌÓ‚ÂÌËÂ „‡ÔÎÓË‰ÌÓÈ Ù‡Á˚ ÔË ˜ÂÂ‰Ó‚‡ÌËË ÔÓ-
ÍÓÎÂÌËÈ (ÒÔÓÓÙËÚ–„‡ÏÂÚÓÙËÚ–ÒÔÓÓÙËÚ) ‚ ÊËÁÌÂÌÌÓÏ ˆËÍÎÂ ‡ÒÚÂÌËÈ
Ú‡ÍÊÂ Ò‚flÁ‡ÌÓ Ò ÔÓˆÂÒÒÓÏ ÏÂÈÓÁ‡, Â„Ó ËÁÛ˜ÂÌË˛ Û‰ÂÎflÂÚÒfl ÓÒÓ·ÓÂ ‚ÌËÏ‡-
ÌËÂ. Ç˚‰ÂÎÂÌ˚ ÍÎ˛˜Â‚˚Â ˝Ú‡Ô˚ ÏÂÈÓÁ‡, ‚ ÓÚÌÓ¯ÂÌËË ÍÓÚÓ˚ı ÛÒÚ‡ÌÓ‚ÎÂÌ
„ÂÌÌ˚È ÍÓÌÚÓÎ¸; ‡ÒÒÏÓÚÂÌ˚ ‡Ì„Ë ÏÂÈÓÚË˜ÂÒÍËı „ÂÌÓ‚; ‚˚fl‚ÎÂÌ ÔËÌ-
ˆËÔ ËÂ‡ıËË ‰ÂÈÒÚ‚Ëfl „ÂÌÓ‚ ‚ ıÓ‰Â ÏÂÈÓÁ‡ [ÉÓÎÛ·Ó‚ÒÍ‡fl, 1985, 1994, 1997].
åÌÓ„ËÂ ÂÒÚÂÒÚ‚ÂÌÌ˚Â ‡ÌÓÏ‡ÎËË ‡Á‚ËÚËfl Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ, ÒÓ„Î‡ÒÌÓ
à.ç. ÉÓÎÛ·Ó‚ÒÍÓÈ [1985], ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ ÙËÍÒËÓ‚‡ÌÌ˚Â ÏÂÈÓÚË˜ÂÒ-
ÍËÂ ÏÛÚ‡ˆËË (ÏÂÈ-ÏÛÚ‡ˆËË), ÔÓfl‚Îfl˛˘ËÂÒfl ‚ ˝ÍÒÔÂËÏÂÌÚÂ ‚ ‚Ë‰Â ÙÂÌÓÍÓ-
ÔËÈ. ùÚË ËÒÒÎÂ‰Ó‚‡ÌËfl ‰ÂÎ‡˛Ú ‚ÓÁÏÓÊÌ˚ÏË Â„ÛÎflˆË˛ ı‡‡ÍÚÂ‡ ÏËÚÓÁ‡ ‚
ÏËÍÓÒÔÓÂ, ÔË‚Ó‰fl˘Â„Ó Í Ó·‡ÁÓ‚‡ÌË˛ ÏÛÊÒÍÓ„Ó „‡ÏÂÚÓÙËÚ‡ (‰‚Û- ËÎË
ÚÂıÍÎÂÚÓ˜ÌÓ„Ó Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡), ‡ Ú‡ÍÊÂ ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓÂ ÔÓÎÛ˜ÂÌËÂ
ÏÌÓÊÂÒÚ‚‡ ‡ÌÓÏ‡Î¸Ì˚ı ÒÚÛÍÚÛ.

ìÎ¸Ú‡ÒÚÛÍÚÛÌ˚Â Ë ·ËÓıËÏË˜ÂÒÍËÂ ‰‡ÌÌ˚Â Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó· ËÒÍÎ˛-
˜ËÚÂÎ¸ÌÓÈ ËÌÚÂÌÒËÙËÍ‡ˆËË ˝ÌÂ„ÂÚË˜ÂÒÍËı ÔÓˆÂÒÒÓ‚ ‚ ÏËÍÓÒÔÓÓˆËÚ‡ı
ÔÂÂ‰ ÏÂÈÓÁÓÏ, ˜ÚÓ, ‚ÂÓflÚÌÓ, ÌÂÓ·ıÓ‰ËÏÓ ‰Îfl ÓÒÛ˘ÂÒÚ‚ÎÂÌËfl Â„Ó ‰‚Ûı ·˚ÒÚ-
Ó ÒÎÂ‰Û˛˘Ëı ‰Û„ Á‡ ‰Û„ÓÏ ‰ÂÎÂÌËÈ [êÂÁÌËÍÓ‚‡, 1984]. Ç ÌËı ÔÓËÒıÓ‰flÚ
ÁÌ‡˜ËÚÂÎ¸Ì˚Â ËÁÏÂÌÂÌËfl Ó·˙ÂÏ‡ fl‰Â, ‰ËÙÙÂÂÌˆË‡ˆËfl ÔÎ‡ÒÚË‰ Ë ÏËÚÓıÓÌ-
‰ËÈ, ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ÔÓÔÛÎflˆËË Ë·ÓÒÓÏ. Ç ÓÚÎË˜ËÂ ÓÚ ÔÓÙ‡Á˚ ÏËÚÓÁ‡ ‚
ÔÓÙ‡ÁÂ ÏÂÈÓÁ‡ ÒËÌÚÂÁËÛ˛ÚÒfl êçä Ë ·ÂÎÍË, ÌÂÓ·ıÓ‰ËÏ˚Â Í‡Í ‰Îfl ÔÓıÓÊ-
‰ÂÌËfl Ò‡ÏÓ„Ó ÏÂÈÓÁ‡, Ú‡Í Ë ‰Îfl ‡Á‚ËÚËfl ÏËÍÓÒÔÓ. ÇÂÓflÚÌÓ, ·ËÓÒËÌÚÂÁ
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·ÂÎÍ‡ ‚ ÏËÍÓÒÔÓ‡ı Ì‡ ‡ÌÌËı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl Ó·ÂÒÔÂ˜Ë‚‡ÂÚÒfl „Î‡‚Ì˚Ï Ó·-
‡ÁÓÏ Ë·ÓÒÓÏ‡ÏË, Ó·‡ÁÛ˛˘ËÏËÒfl ‚ ÏËÍÓÒÔÓÓˆËÚ‡ı ‚ ÔÂËÓ‰ ÔÓÁ‰ÌÂÈ
ÔÓÙ‡Á˚ ÔÂ‚Ó„Ó ‰ÂÎÂÌËfl ÏÂÈÓÁ‡. ÇÒÂ ˝ÚÓ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ÌÓÏ‡Î¸ÌÓÂ ÔÓÒÚ-
ÏÂÈÓÚË˜ÂÒÍÓÂ ÙÓÏËÓ‚‡ÌËÂ ÏËÍÓÒÔÓ. ã˛·˚Â Ì‡Û¯ÂÌËfl ÏÓÙÓÙËÁËÓÎÓ-
„Ë˜ÂÒÍËı ÍÓÂÎflˆËÈ ‚ ‡Á‚ËÚËË Í‡Í ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡, Ú‡Í Ë Ò‡ÏËı ÏËÍÓÒÔÓ-
ÓˆËÚÓ‚ Ì‡ ˝ÚËı ˝Ú‡Ô‡ı ÏÓ„ÛÚ ÔË‚ÂÒÚË Í ‡ÌÓÏ‡Î¸ÌÓÏÛ ‡Á‚ËÚË˛ ÏËÍÓÒÔÓ
ËÎË ÔÂÍ‡˘ÂÌË˛ ‡Á‚ËÚËfl. í‡ÍÓÈ ˝ÙÙÂÍÚ Ì‡·Î˛‰‡ÂÚÒfl, ‚ ˜‡ÒÚÌÓÒÚË, ÔË
‡ÁÌ˚ı ÚËÔ‡ı ÏÛÊÒÍÓÈ ÒÚÂËÎ¸ÌÓÒÚË (ÒÏ. [Å‡Ú˚„ËÌ‡, 1974; ëËÏÓÌÂÌÍÓ,
1994]). í‡ÍËÏ Ó·‡ÁÓÏ, ÏÂÈÓÁ, ‡ ‚ÓÁÏÓÊÌÓ, Ë ·ÓÎÂÂ ‡ÌÌËÂ ÒÚ‡‰ËË ‡Á‚ËÚËfl
Ô˚Î¸ÌËÍ‡ fl‚Îfl˛ÚÒfl ÍËÚË˜ÂÒÍËÏË ÒÚ‡‰ËflÏË, ‚ÓÁ‰ÂÈÒÚ‚Ûfl Ì‡ ÍÓÚÓ˚Â Í‡ÍËÏ-
ÎË·Ó Ù‡ÍÚÓÓÏ, ‚ ÚÓÏ ˜ËÒÎÂ ˜ÂÂÁ ÒÓÒÚ‡‚ ÒÂ‰˚, ÏÓÊÌÓ ËÁÏÂÌflÚ¸ ‰ÂÚÂÏËÌ‡-
ˆË˛ ‰‡Î¸ÌÂÈ¯Â„Ó ‡Á‚ËÚËfl ÒÔÓÓ„ÂÌÌÓÈ ÚÍ‡ÌË. 

Ç˚fl‚ÎÂÌËÂ ÍËÚË˜ÂÒÍÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl „‡ÔÎÓË‰ÌÓÈ ÍÎÂÚÍË Ô˚Î¸ÌËÍ‡,
ÓÔÚËÏ‡Î¸ÌÓÈ ‰Îfl ÔÂÂÍÎ˛˜ÂÌËfl ÏÓÙÓ„ÂÌÂÁ‡ Ò „‡ÏÂÚÓÙËÚÌÓÈ ÔÓ„‡ÏÏ˚
Ì‡ ‡Î¸ÚÂÌ‡ÚË‚ÌÛ˛ ÒÔÓÓÙËÚÌÛ˛ ÔÓ„‡ÏÏÛ in vitro – Ó‰ËÌ ËÁ ÓÒÌÓ‚Ì˚ı
Ù‡ÍÚÓÓ‚, ÓÔÂ‰ÂÎfl˛˘Ëı ÛÒÔÂı ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ë ÔÓÎÛ˜ÂÌËÂ ‡Ì‰ÓÍÎËÌ-
Ì˚ı „‡ÔÎÓË‰Ì˚ı Â„ÂÌÂ‡ÌÚÓ‚. ëÓ„Î‡ÒÌÓ ÒÓ‚ÂÏÂÌÌ˚Ï ÔÂ‰ÒÚ‡‚ÎÂÌËflÏ,
‡Á‚ËÚËÂ „ÂÌÂ‡ÚË‚Ì˚ı ÒÚÛÍÚÛ ‚ÍÎ˛˜‡ÂÚ fl‰ ÍËÚË˜ÂÒÍËı ÔÂËÓ‰Ó‚ Ë ÒÚ‡-
‰ËÈ, ı‡‡ÍÚÂËÁÛ˛˘ËıÒfl ÚÂÏ, ˜ÚÓ ‚ ˝ÚË ‚ÂÏÂÌÌ˚Â ÔÓÏÂÊÛÚÍË ÔÓËÒıÓ‰flÚ
ÒÚÛÔÂÌ˜‡Ú˚Â ÔÓˆÂÒÒ˚ ‰ÂÚÂÏËÌ‡ˆËË Ë ÔÂÂÍÎ˛˜ÂÌËfl ÔÓ„‡ÏÏ ‡Á‚ËÚËfl
[Batygina, 2002; Batygina, Vasilyeva, 2003]. Ç ‡Á‚ËÚËË Ô˚Î¸ÌËÍ‡ ‚˚‰ÂÎÂÌ˚
ÚË ÍËÚË˜ÂÒÍËı ÔÂËÓ‰‡ – ÔÂÏÂÈÓÚË˜ÂÒÍËÈ, ÏÂÈÓÚË˜ÂÒÍËÈ, ÔÓÒÚÏÂÈÓÚË˜Â-
ÒÍËÈ, Í‡Ê‰˚È ËÁ ÍÓÚÓ˚ı ‚ÍÎ˛˜‡ÂÚ ÓÔÂ‰ÂÎÂÌÌ˚Â ÍËÚË˜ÂÒÍËÂ ÒÚ‡‰ËË
(ËÒ. 5). àÁÛ˜ÂÌËÂ ‰ÂÈÒÚ‚Ëfl ‚ÒÂ„Ó ÍÓÏÔÎÂÍÒ‡ Ù‡ÍÚÓÓ‚ Ì‡ ÍÛÎ¸ÚË‚ËÛÂÏ˚Â
Ô˚Î¸ÌËÍË ‚Ó ‚ÂÏfl ‡ÁÎË˜Ì˚ı ÍËÚË˜ÂÒÍËı ÒÚ‡‰ËÈ ‡Á‚ËÚËfl ÔÓÁ‚ÓÎËÚ ‚˚-
fl‚ËÚ¸ Í‡Í ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËÂ ÔÓÚÂÌˆËË ‡ÁÎË˜Ì˚ı ÍÎÂÚÓÍ Ô˚Î¸ÌËÍ‡, Ú‡Í Ë
ÚË„„Â˚ ‡ÁÎË˜Ì˚ı ÔÛÚÂÈ ÏÓÙÓ„ÂÌÂÁ‡, ÔÓ ÍÓÚÓ˚Ï ÔÓÈ‰ÂÚ Ëı ‡Á‚ËÚËÂ
(˝Ï·ËÓË‰Ó„ÂÌÂÁ, Ó„‡ÌÓ„ÂÌÂÁ, „ËÒÚÓ„ÂÌÂÁ – ËÒ. 6). 

ùÏ·ËÓË‰Ó„ÂÌÂÁ, ÌÂÒÓÏÌÂÌÌÓ, fl‚ÎflÂÚÒfl ·ÓÎÂÂ ˝ÙÙÂÍÚË‚Ì˚Ï Ë ‚˚„Ó‰Ì˚Ï
ÔÛÚÂÏ ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚ ÔÓ Ò‡‚ÌÂÌË˛ Ò „ÂÏÏÓËÁÓ„ÂÌÂÁÓÏ, ÔÓÒÍÓÎ¸ÍÛ ÌÂ
Ò‚flÁ‡Ì Ò ÔÓıÓÊ‰ÂÌËÂÏ ÒÎÓÊÌÓ„Ó Ë ÏÌÓ„ÓÒÚÛÔÂÌ˜‡ÚÓ„Ó ÔÓˆÂÒÒ‡ Ó·‡ÁÓ‚‡ÌËfl
„ÂÌÂÚË˜ÂÒÍË ÌÂÓ‰ÌÓÓ‰ÌÓ„Ó Í‡ÎÎÛÒ‡ Ë ÌÂ ÚÂ·ÛÂÚ ÚÛ‰ÓÂÏÍÓÈ ÔÓˆÂ‰Û˚
ÏÌÓ„ÓÍ‡ÚÌ˚ı ÔÂÂÒ‡‰ÓÍ Ì‡ ÒÂ‰˚ ‡ÁÌÓ„Ó ÒÓÒÚ‡‚‡. é‰Ì‡ÍÓ ÌÂ ËÒÍÎ˛˜ÂÌÓ,
˜ÚÓ ‰Îfl ·ÓÎÂÂ ˝ÙÙÂÍÚË‚ÌÓ„Ó ÔÓÎÛ˜ÂÌËfl Â„ÂÌÂ‡ÌÚÓ‚ ÒÎÂ‰ÛÂÚ ÒÓ˜ÂÚ‡Ú¸ Ó·‡
ÔÛÚË, Ú.Â. ÒÌ‡˜‡Î‡ ËÁ ÏËÍÓÒÔÓ˚ ËÎË ÍÎÂÚÓÍ Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ ÔÓÎÛ˜‡Ú¸ Í‡Î-
ÎÛÒ, ‡ Á‡ÚÂÏ ‚˚Á˚‚‡Ú¸ Ó·‡ÁÓ‚‡ÌËÂ Ì‡ ÌÂÏ Ï‡ÒÒÓ‚Ó„Ó ÍÓÎË˜ÂÒÚ‚‡ ÔÂ‚Ë˜Ì˚ı
Ë ‚ÚÓË˜Ì˚ı ˝Ï·ËÓË‰Ó‚ [ò‡ÏÓ‚ Ë ‰., 1988; äÛ‰‡Ó‚ Ë ‰., 1988; Kudarov
et al., 1992; Shamrov et al., 1992].

ÄÌ‡ÎËÁ ÓË„ËÌ‡Î¸Ì˚ı Ë ÎËÚÂ‡ÚÛÌ˚ı ‰‡ÌÌ˚ı ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ ‰Îfl ÔÓ-
ÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚ ‚ ÍÛÎ¸ÚÛÂ Ô˚Î¸ÌËÍÓ‚ in vitro ÏÓÊÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ÒÎÂ-
‰Û˛˘ËÂ ‚ÓÁÏÓÊÌ˚Â ÔÛÚË. 

I. èÓÎÛ˜ÂÌËÂ „‡ÔÎÓË‰Ó‚ ËÁ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ‡ÌÓÏ‡ÎËÈ (ÒÏ. ËÒ. 2, 1). 
Ç Ô˚Î¸ÌËÍÂ ˆ‚ÂÚÍÓ‚˚ı ‡ÒÚÂÌËÈ ‚ÒÂ„‰‡ ÔËÒÛÚÒÚ‚Û˛Ú ‡ÁÎË˜Ì˚Â ‡ÌÓÏ‡ÎËË
‚ ‡Á‚ËÚËË ÏËÍÓÒÔÓÓˆËÚÓ‚, ÏËÍÓÒÔÓ Ë Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ. àı ı‡‡ÍÚÂ,
ÍÓÎË˜ÂÒÚ‚Ó Ë ‚ÂÏfl ÔÓfl‚ÎÂÌËfl „ÂÌÂÚË˜ÂÒÍË ‰ÂÚÂÏËÌËÓ‚‡Ì˚ Ë ‚Ë‰ÓÒÔÂ-
ˆËÙË˜Ì˚. ÄÌÓÏ‡ÎËË ÏÓ„ÛÚ ÔÓfl‚ÎflÚ¸Òfl ‚ Ì‡Û¯ÂÌËË ÔÓÎflÌÓÒÚË ÏËÍÓ-
ÒÔÓ Ë Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡, ı‡‡ÍÚÂ‡ ÏËÚÓÁ‡ (‡‚Ì˚È ‚ÏÂÒÚÓ ÌÂ‡‚ÌÓ„Ó, ËÎË
‰ËÙÙÂÂÌˆËÛ˛˘Â„Ó), ÓËÂÌÚ‡ˆËË Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í
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ÒÚÂÌÍÂ „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡, Ó·‡ÁÓ‚‡ÌËË ÏÌÓ„Ó-
fl‰ÂÌ˚ı ËÎË ÏÌÓ„ÓÍÎÂÚÓ˜Ì˚ı ÒÚÛÍÚÛ ‡Á-
ÌÓÈ ÔÎÓË‰ÌÓÒÚË, ËÁÏÂÌÂÌËË ÒÂÍÒÛ‡ÎËÁ‡ˆËË
Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ (Ó·‡ÁÓ‚‡ÌËfl ‚ ÌÂÏ Á‡Ó-
‰˚¯Â‚Ó„Ó ÏÂ¯Í‡ – ÒÏ. [Å‡Ú˚„ËÌ‡, 1994·])
Ë Ú.Ô.

ÑÎfl ÁÎ‡ÍÓ‚, Ì‡ÔËÏÂ, ı‡‡ÍÚÂÌÓ ÒÔÂˆË-
ÙË˜ÂÒÍÓÂ Ó‰ÌÓÒÎÓÈÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ÏËÍ-
ÓÒÔÓ Ë Ô˚Î¸ˆ˚ ‚ „ÌÂÁ‰Â Ô˚Î¸ÌËÍ‡, ÓËÂÌ-
ÚËÓ‚‡ÌÌ˚ı ÔÓ‡ÏË ‚ ÒÚÓÓÌÛ Ú‡ÔÂÚÛÏ‡. ç‡
ÒÚ‡‰Ëflı ‡ÒÔ‡‰‡ ÚÂÚ‡‰ Ì‡ ÓÚ‰ÂÎ¸Ì˚Â ÏËÍÓ-
ÒÔÓ˚ Ë ‰ËÙÙÂÂÌˆË‡ˆËË Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡
Ì‡fl‰Û Ò ÌÓÏ‡Î¸Ì˚ÏË ÓÚ˜ÂÚÎË‚Ó ‚˚fl‚Îfl˛Ú-
Òfl ‡ÌÓÏ‡Î¸Ì˚Â ÒÚÛÍÚÛ˚, ÍÓÚÓ˚Â ˜‡ÒÚÓ
‡ÒÔÓÎ‡„‡˛ÚÒfl ‚ ˆÂÌÚÂ Ô˚Î¸ˆÂ‚Ó„Ó „ÌÂÁ‰‡ Ë
ÌÂ ËÏÂ˛Ú ÍÓÌÚ‡ÍÚ‡ ÒÓ ÒÚÂÌÍÓÈ Ô˚Î¸ÌËÍ‡. çÂ-
ÍÓÚÓ˚Â ËÁ ÌËı ‚ ÛÒÎÓ‚Ëflı ÍÛÎ¸ÚÛ˚ in vitro
Ì‡˜ËÌ‡˛Ú ‡ÍÚË‚ËÁËÓ‚‡Ú¸Òfl Ò Ó·‡ÁÓ‚‡ÌËÂÏ
„‡ÔÎÓË‰Ó‚.

í‡Í, fl‰ÓÏ ËÒÒÎÂ‰Ó‚‡ÌËÈ [J. Nitsch, 
C. Nitsch, 1969; Maheshwari et al., 1982;
Ouyang, 1986; ò‡ÏÓ‚ Ë ‰., 1988] ÔÓ‰Ú‚ÂÊ-
‰ÂÌÓ, ˜ÚÓ ÓÔÂ‰ÂÎÂÌÌ˚È ÔÓˆÂÌÚ „‡ÔÎÓË‰Ó‚ Û
ÓÚ‰ÂÎ¸Ì˚ı ‚Ë‰Ó‚ ˆ‚ÂÚÍÓ‚˚ı ‡ÒÚÂÌËÈ Ò‚flÁ‡Ì
ËÏÂÌÌÓ Ò ÓÔÂ‰ÂÎÂÌÌ˚Ï ÔÓˆÂÌÚÓÏ ‡ÌÓÏ‡Î¸-
ÌÓÈ “Ô˚Î¸ˆ˚”, ËÏÂ˛˘ÂÈÒfl ‚ Ô˚Î¸ÌËÍÂ. 
Ç ˜‡ÒÚÌÓÒÚË, ‰ÂÚ‡Î¸ÌÓ ËÁÛ˜ÂÌ‡ Á‡‚ËÒËÏÓÒÚ¸
Ó·‡ÁÓ‚‡ÌËfl „‡ÔÎÓË‰Ó‚ Û Ô¯ÂÌËˆ˚ ÓÚ ÒÚ‡‰ËË
‡Á‚ËÚËfl ËÌÓÍÛÎËÓ‚‡ÌÌ˚ı Ô˚Î¸ÌËÍÓ‚ – Ì‡-
˜ËÌ‡fl ÓÚ ÔÂÏÂÈÓÚË˜ÂÒÍÓÈ ‰Ó ÚÂıÍÎÂÚÓ˜ÌÓ-
„Ó Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ‚ Ô˚Î¸-
ÌËÍ‡ı, ‚˚Ò‡ÊÂÌÌ˚ı Ì‡ ÒÚ‡‰ËË ÁÂÎÓÈ ÚÂı-
ÍÎÂÚÓ˜ÌÓÈ Ô˚Î¸ˆ˚ (·ÓÎÂÂ 15000 ¯Ú.), „‡ÔÎÓ-
Ë‰˚ ‡Á‚Ë‚‡˛ÚÒfl ÚÓÎ¸ÍÓ ËÁ ‡ÌÓÏ‡Î¸ÌÓÈ
Ô˚Î¸ˆ˚ [Ouyang, 1986]. í‡ÍËÏ Ó·‡ÁÓÏ, ËÒ-
ÔÓÎ¸ÁÛfl Ô˚Î¸ÌËÍË ÁÎ‡ÍÓ‚ Ì‡ ÛÍ‡Á‡ÌÌ˚ı ÒÚ‡-
‰Ëflı ‡Á‚ËÚËfl (·ÂÁ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó ‚ÓÁ‰ÂÈ-

êËÒ. 5. ê‡Á‚ËÚËÂ Ô˚Î¸ÌËÍ‡ ÁÎ‡ÍÓ‚
A – ‡ıÂÒÔÓËÈ (archesporium); C – Í‡ÎÎÓÁ‡ 

(callose); EN – ˝Ì‰ÓÚÂˆËÈ (endothecium); EP – ˝ÔË‰ÂÏËÒ
(epidermis); GC – „ÂÌÂ‡ÚË‚Ì‡fl ÍÎÂÚÍ‡ (generative cell);
ML – ÒÂ‰ÌËÈ ÒÎÓÈ (middle layer); Ms – ÏËÍÓÒÔÓ‡
(microspore); O – Ó·ËÍÛÎ‡ (orbicule); PT – Ô‡ËÂÚ‡Î¸Ì‡fl
ÚÍ‡Ì¸ (parietal tissue); SP – ÒÔÂÏËÈ (sperm cell); ST – ÒÔÓ-
Ó„ÂÌÌ‡fl ÚÍ‡Ì¸ (sporogenous tissue); TP – Ú‡ÔÂÚÛÏ (tape-
tum); V – ‚‡ÍÛÓÎ¸ (vacuole); VC – ‚Â„ÂÚ‡ÚË‚Ì‡fl ÍÎÂÚÍ‡
(vegetative cell); VN – fl‰Ó ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË (vegeta-
tive nucleus) (ÔÓ [Batygina, Vasilyeva, 2003])





ÒÚ‚Ëfl, ÌÂ Ò˜ËÚ‡fl ÔÓÒ‡‰ÍÛ ‚ ÍÛÎ¸ÚÛÛ in vitro), ˝ÍÒÔÂËÏÂÌÚ‡ÚÓ ÔÓÎÛ˜‡ÂÚ „‡Ô-
ÎÓË‰Ì˚Â ‡ÒÚÂÌËfl, ‚ÂÓflÚÌÂÂ ‚ÒÂ„Ó, ËÁ ‡ÌÓÏ‡Î¸ÌÓÈ Ô˚Î¸ˆ˚. èÓ‰Ú‚ÂÊ‰ÂÌË-
ÂÏ ˝ÚÓ„Ó fl‚ÎflÂÚÒfl Ú‡ÍÊÂ Ë ÚÓÚ Ù‡ÍÚ, ˜ÚÓ ÓÒÚ‡Î¸Ì˚Â, ÌÓÏ‡Î¸Ì˚Â, ÏËÍÓ-
ÒÔÓ˚ Ë Ô˚Î¸ˆÂ‚˚Â ÁÂÌ‡ ‚ ÍÛÎ¸ÚË‚ËÛÂÏÓÏ Ô˚Î¸ÌËÍÂ Û ·ÓÎ¸¯ËÌÒÚ‚‡ ‚Ë-
‰Ó‚ Ó·˚˜ÌÓ „Ë·ÌÛÚ.

II. èÓÎÛ˜ÂÌËÂ „‡ÔÎÓË‰Ó‚ ËÁ ËÒÍÛÒÒÚ‚ÂÌÌÓ ‚˚Á‚‡ÌÌ˚ı ‡ÌÓÏ‡ÎËÈ (ËÒ. 2, 2Ä).
Ñ‡ÌÌ˚È ÒÔÓÒÓ· ÒÓÒÚÓËÚ ‚ ËÌÓÍÛÎflˆËË Ô˚Î¸ÌËÍÓ‚, Ì‡ ÍÓÚÓ˚Â ·˚ÎÓ ÓÍ‡Á‡-
ÌÓ ‚ÓÁ‰ÂÈÒÚ‚ËÂ ‡ÁÎË˜Ì˚ÏË Ù‡ÍÚÓ‡ÏË Ì‡ ‡ÌÌËı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl – Ôfl-
ÏÓÂ ËÎË ÍÓÒ‚ÂÌÌÓÂ, ˜ÂÂÁ ‰ÓÌÓÌÓÂ ‡ÒÚÂÌËÂ. é˜Â‚Ë‰ÌÓ, ‚ ˝ÚËı ÒÎÛ˜‡flı ÔÓ-
ËÒıÓ‰ËÚ Ì‡Û¯ÂÌËÂ ‰ÂÚÂÏËÌ‡ˆËË ÌÓÏ‡Î¸ÌÓ„Ó ıÓ‰‡ ÏËÍÓÒÔÓÓ„ÂÌÂÁ‡ Ë
Ó·‡ÁÓ‚‡ÌËfl Ô˚Î¸ˆ˚, ‚ ÂÁÛÎ¸Ú‡ÚÂ – ÒÛ˘ÂÒÚ‚ÂÌÌÓÂ Û‚ÂÎË˜ÂÌËÂ ÔÓˆÂÌÚ‡
‡ÁÎË˜Ì˚ı ‡ÌÓÏ‡ÎËÈ ‡Á‚ËÚËfl.

ÑÎfl ÔÓÎÛ˜ÂÌËfl ‡ÌÓÏ‡ÎËÈ ËÁ ËÒıÓ‰ÌÓ ÌÓÏ‡Î¸ÌÓÈ ÒÔÓÓ„ÂÌÌÓÈ ÚÍ‡ÌË ÏÓ-
„ÛÚ ·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ Ú‡ÍËÂ Ù‡ÍÚÓ˚, Í‡Í ÚÂÏÔÂ‡ÚÛ‡, ·ËÓÎÓ„Ë˜ÂÒÍË ‡Í-
ÚË‚Ì˚Â ‚Â˘ÂÒÚ‚‡, Ï‡„ÌËÚÌ˚Â ÔÓÎfl, Ó·ÎÛ˜ÂÌËÂ Ë Ú.‰. í‡Í, ‚ÓÁ‰ÂÈÒÚ‚ËÂ çÂ-Î‡-
ÁÂÓÏ ËÎË ÍÓÌˆÂÌÚËÓ‚‡ÌÌ˚Ï ËÏÔÛÎ¸ÒÌ˚Ï ·ÂÎ˚Ï Ò‚ÂÚÓÏ Ì‡ Ô˚Î¸ÌËÍË
Ô¯ÂÌËˆ˚ ‚ ÔÓˆÂÒÒÂ ÙÓÏËÓ‚‡ÌËfl ÏËÍÓÒÔÓ˚ ÔÓÁ‚ÓÎËÎÓ Û‚ÂÎË˜ËÚ¸ ‚˚-
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êËÒ. 6. ÇÓÁÏÓÊÌ˚Â ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡ ‚ ÍÛÎ¸ÚÛÂ in vitro Ô˚Î¸ÌËÍÓ‚ ˆ‚ÂÚÍÓ‚˚ı ‡Ò-
ÚÂÌËÈ (ÒıÂÏ‡) (ÔÓ [Batygina, 1984] Ò ËÁÏÂÌÂÌËflÏË)



ıÓ‰ „‡ÔÎÓË‰Ó‚. ëıÓ‰Ì˚Â ÂÁÛÎ¸Ú‡Ú˚ ·˚ÎË ÔÓÎÛ˜ÂÌ˚ ÔË ‚ÓÁ‰ÂÈÒÚ‚ËË Ì‡
Ô˚Î¸ÌËÍË ÌÂÍÓÚÓ˚ı ‡ÒÚÂÌËÈ ‚˚ÒÓÍÓÈ ÚÂÏÔÂ‡ÚÛÓÈ. 

ÑÎfl ËÁÏÂÌÂÌËfl ÒÔÓÓÙËÚÌÓÈ Ë „‡ÏÂÚÓÙËÚÌÓÈ ‰ÂÚÂÏËÌ‡ˆËË ‚ÓÁÏÓÊÌ˚
ÒÎÂ‰Û˛˘ËÂ ‚‡Ë‡ÌÚ˚: 1) ‚ÓÁ‰ÂÈÒÚ‚ËÂ Ì‡ ‰ÓÌÓÌÓÂ ‡ÒÚÂÌËÂ ‚ ˆÂÎÓÏ, ÔË
˝ÚÓÏ ÔÂËÓ‰ ‚ÓÁ‰ÂÈÒÚ‚Ëfl ÏÓÊÂÚ ·˚Ú¸ ‡ÁÎË˜Ì˚Ï: Í‡ÚÍÓ‚ÂÏÂÌÌ˚Ï – 
Ì‡ Ó‰ËÌ ËÁ ˝Ú‡ÔÓ‚ ‡Á‚ËÚËfl ‡ÒÚÂÌËfl (‚˚ıÓ‰ ‚ ÚÛ·ÍÛ, ÒÚÂ·ÎÂ‚‡ÌËÂ Ë Ú.‰.)
ËÎË ‰ÎËÚÂÎ¸Ì˚Ï (ÔÓÎÓÌ„ËÓ‚‡ÌÌ˚Ï), ˜ÚÓ ‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ ÒÚÂÔÂÌË Á‡‚ËÒËÚ
ÓÚ Ù‡ÍÚÓ‡ ‚ÓÁ‰ÂÈÒÚ‚Ëfl, ‡ Ú‡ÍÊÂ ÓÚ ‚Ë‰‡ ‡ÒÚÂÌËfl; 2) ÎÓÍ‡Î¸ÌÓÂ ‚ÓÁ‰ÂÈÒÚ-
‚ËÂ – Ì‡ ÒÓˆ‚ÂÚËÂ, Ô˚Î¸ÌËÍ ËÎË ËÁÓÎËÓ‚‡ÌÌ˚È ÒÔÓÓ„ÂÌÌ˚È ÍÓÏÔÎÂÍÒ. çÂ-
Á‡‚ËÒËÏÓ ÓÚ ÒÔÓÒÓ·‡ ‚ÓÁ‰ÂÈÒÚ‚Ëfl ‚Ó ‚ÒÂı ÒÎÛ˜‡flı, ‚ÂÓflÚÌÓ, ÒÌËÏ‡ÂÚÒfl ‰Â-
ÚÂÏËÌ‡ˆËfl ÌÓÏ‡Î¸ÌÓ„Ó ıÓ‰‡ ÏËÍÓÒÔÓÓ„ÂÌÂÁ‡ Ë ‡Á‚ËÚËfl Ô˚Î¸ˆÂ‚Ó„Ó
ÁÂÌ‡. Ç ÂÁÛÎ¸Ú‡ÚÂ ÒÔÓÓ„ÂÌÌ‡fl ÚÍ‡Ì¸, ‰‡˛˘‡fl ‚ ÌÓÏÂ (Ú.Â. ‚ ÂÒÚÂÒÚ‚ÂÌ-
Ì˚ı ÛÒÎÓ‚Ëflı) ÙÂÚËÎ¸ÌÛ˛ (ÒÔÓÒÓ·ÌÛ˛ Í ÓÔÎÓ‰ÓÚ‚ÓÂÌË˛) Ô˚Î¸ˆÛ, ÔË
‚ÓÁ‰ÂÈÒÚ‚ËË ÒÚ‡ÌÓ‚ËÚÒfl ËÒÚÓ˜ÌËÍÓÏ ‡ÌÓÏ‡Î¸Ì˚ı ÒÚÛÍÚÛ. 

äÎ‡ÒÒËÙËÍ‡ˆËfl ‡ÌÓÏ‡ÎËÈ ‰ÂÚ‡Î¸ÌÓ ÌÂ ‡Á‡·ÓÚ‡Ì‡, Ó‰Ì‡ÍÓ Á‡ÒÎÛÊË‚‡-
ÂÚ ÒÔÂˆË‡Î¸ÌÓ„Ó ‡ÒÒÏÓÚÂÌËfl, ÔÓÒÍÓÎ¸ÍÛ ÌÂÍÓÚÓ˚Â ËÁ ÌËı, ‚ÓÁÏÓÊÌÓ, fl‚-
Îfl˛ÚÒfl ËÌËˆË‡Î¸Ì˚ÏË ÍÎÂÚÍ‡ÏË „‡ÔÎÓË‰Ó‚, Ë Ëı ı‡‡ÍÚÂ, ‚ÂÓflÚÌÓ, Ó·ÛÒ-
ÎÓ‚ÎË‚‡ÂÚ ÔÛÚ¸ ÏÓÙÓ„ÂÌÂÁ‡, ÔÓ ÍÓÚÓÓÏÛ Ë‰ÂÚ Ëı ‰‡Î¸ÌÂÈ¯ÂÂ ‡Á‚ËÚËÂ. 

Ç Ò‚flÁË Ò ÓÚÒÛÚÒÚ‚ËÂÏ ‰ÂÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ ÔÓ ‚˚fl‚ÎÂÌË˛ ÏÂı‡ÌËÁ-
Ï‡ Ó·‡ÁÓ‚‡ÌËfl ÂÒÚÂÒÚ‚ÂÌÌ˚ı Ë ËÌ‰ÛˆËÓ‚‡ÌÌ˚ı ‡ÌÓÏ‡ÎËÈ, ‡ Ú‡ÍÊÂ Ë Ëı
ÍÎ‡ÒÒËÙËÍ‡ˆËÈ ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÚÛ‰ÌÓ ÒÍ‡Á‡Ú¸, Ì‡ Í‡ÍÓÈ ˝Ú‡Ô ÏÂÈÓÁ‡ ˆÂ-
ÎÂÒÓÓ·‡ÁÌÂÂ ‚ÓÁ‰ÂÈÒÚ‚Ó‚‡Ú¸, ˜ÚÓ·˚ ÔÓÎÛ˜ËÚ¸ Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó
„‡ÔÎÓË‰Ó‚. àÁ‚ÂÒÚÌÓ, ˜ÚÓ Û ÌÂÍÓÚÓ˚ı ‚Ë‰Ó‚ ‡ÁÌ˚Â „ÛÔÔ˚ „ÂÌÓ‚ Ó·ÛÒÎÓ‚-
ÎË‚‡˛Ú ‡ÁÎË˜Ì˚Â ÙÓÏ˚ ‡ÌÓÏ‡ÎËÈ. é‰Ì‡ÍÓ ‰‡Î¸ÌÂÈ¯ËÈ ı‡‡ÍÚÂ ‡Á‚Ë-
ÚËfl ‡ÌÓÏ‡Î¸Ì˚ı ÒÚÛÍÚÛ (ÏÌÓ„Ófl‰ÂÌ˚ı, ÏÌÓ„ÓÍÎÂÚÓ˜Ì˚ı Ë ‰.) ÌÂflÒÂÌ,
ÔÓ˝ÚÓÏÛ ÓÒÚ‡ÂÚÒfl ÌÂÓÔÂ‰ÂÎÂÌÌ˚Ï Ë ÔÛÚ¸ ÏÓÙÓ„ÂÌÂÁ‡ (˝Ï·ËÓË‰Ó„ÂÌÂÁ
ËÎË „ÂÏÏÓËÁÓ„ÂÌÂÁ ˜ÂÂÁ Í‡ÎÎÛÒ), Ú.Â. ÔÛÚ¸ ‚ÓÒÔÓËÁ‚Â‰ÂÌËfl „‡ÔÎÓË‰Ì˚ı
‡ÒÚÂÌËÈ. 

ç‡¯Ë ÔÂ‰ÒÚ‡‚ÎÂÌËfl Ó ÏÂÈÓÁÂ Í‡Í ÓÔÚËÏ‡Î¸ÌÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl Ô˚Î¸-
ÌËÍ‡, ‚ÓÁ‰ÂÈÒÚ‚Ûfl Ì‡ ÍÓÚÓÛ˛ ÏÓÊÌÓ Û‚ÂÎË˜ËÚ¸ ‚˚ıÓ‰ „‡ÔÎÓË‰Ó‚, ‚ ÓÔÂ‰Â-
ÎÂÌÌÓÈ ÒÚÂÔÂÌË ÒÓ„Î‡ÒÛ˛ÚÒfl Ò ÎËÚÂ‡ÚÛÌ˚ÏË ‰‡ÌÌ˚ÏË. èÓÍ‡Á‡ÌÓ, Ì‡ÔË-
ÏÂ, ˜ÚÓ ˜ÂÏ ·ÓÎÂÂ ‡ÌÌflfl ÒÚ‡‰Ëfl ‡Á‚ËÚËfl Ô˚Î¸ÌËÍ‡ Ô¯ÂÌËˆ˚ ·ÂÂÚÒfl ‰Îfl
ËÌÓÍÛÎflˆËË, ÚÂÏ ‚˚¯Â ÔÓˆÂÌÚ Ó·‡ÁÓ‚‡ÌËfl ‚ ÌÂÏ ‡ÌÓÏ‡Î¸ÌÓÈ Ô˚Î¸ˆ˚ Ò
‡‚Ì˚Ï ‰ÂÎÂÌËÂÏ Ë, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ‚˚ıÓ‰ „‡ÔÎÓË‰Ó‚ [Haploids in higher
plants..., 1986]. èË ˝ÚÓÏ ˜‡ÒÚÓÚ‡ ‡‚ÌÓ„Ó ‰ÂÎÂÌËfl ‚ Ô˚Î¸ˆÂ in vitro Ì‡ÏÌÓ„Ó
·ÓÎ¸¯Â, ˜ÂÏ ‚ Ú‡ÍÓ‚ÓÈ ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı. äÓÏÂ ÚÓ„Ó, Í‡Í ÛÍ‡Á˚‚‡-
ÂÚÒfl ‚ ÎËÚÂ‡ÚÛÂ, ÍÛÎ¸ÚË‚ËÓ‚‡ÌËÂ in vitro Ô˚Î¸ÌËÍÓ‚ Ì‡ ÒÚ‡‰ËË ÏÂÈÓÁ‡ ‚˚-
Á˚‚‡ÂÚ Ó·‡ÁÓ‚‡ÌËÂ ‡ÌÓÏ‡Î¸Ì˚ı ÏÌÓ„Ófl‰ÂÌ˚ı ÍÎÂÚÓÍ, Ú.Â., ÔÓ-‚Ë‰ËÏÓÏÛ,
ËÁÏÂÌÂÌËÂ ı‡‡ÍÚÂ‡ ÚÂ˜ÂÌËfl ÏÂÈÓÁ‡. á‡ÒÎÛÊË‚‡ÂÚ ‚ÌËÏ‡ÌËfl Ë ÚÓÚ Ù‡ÍÚ,
˜ÚÓ ÒÛ˘ÂÒÚ‚ÛÂÚ Á‡‚ËÒËÏÓÒÚ¸ ÏÂÊ‰Û ÒÚ‡‰ËÂÈ ‡Á‚ËÚËfl Ô˚Î¸ÌËÍ‡, ‚˚ıÓ‰ÓÏ
Í‡ÎÎÛÒ‡ Ë Ó·‡ÁÓ‚‡ÌËÂÏ ÁÂÎÂÌ˚ı „‡ÔÎÓË‰Ó‚.

III. èÓÎÛ˜ÂÌËÂ „‡ÔÎÓË‰Ó‚ ËÁ ÏËÍÓÒÔÓ Ë Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ (ËÒ. 2, 2Å).
Ç ˝ÚÓÏ ÒÎÛ˜‡Â ÔÓÎÛ˜ÂÌËÂ „‡ÔÎÓË‰Ó‚ Ò‚flÁ‡ÌÓ ÒÓ ÒÎÓÊÌ˚Ï ÔÓˆÂÒÒÓÏ ‰ËÙÙÂ-
ÂÌˆË‡ˆËË Ú‡ÍËı ‚˚ÒÓÍÓÒÔÂˆË‡ÎËÁËÓ‚‡ÌÌ˚ı ÍÎÂÚÓÍ, Í‡Í ÏËÍÓÒÔÓ‡ Ì‡
ÔÓÁ‰ÌËı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl, ‚Â„ÂÚ‡ÚË‚Ì‡fl, „ÂÌÂ‡ÚË‚Ì‡fl ÍÎÂÚÍË Ë „‡ÏÂÚ˚-
ÒÔÂÏËË. ç‡Ë·ÓÎÂÂ ·Î‡„ÓÔËflÚÌÓÈ ‰Îfl ËÌ‰ÛÍˆËË „‡ÔÎÓË‰Ó‚ ‚ ÍÛÎ¸ÚÛÂ
Ô˚Î¸ÌËÍÓ‚ ÌÂÍÓÚÓ˚ı ÁÎ‡ÍÓ‚ Ë ÔÂ‰ÒÚ‡‚ËÚÂÎÂÈ ‰Û„Ëı ÒÂÏÂÈÒÚ‚ ˆ‚ÂÚÍÓ‚˚ı
ÓÍ‡Á‡Î‡Ò¸ ÒÚ‡‰Ëfl ÏËÍÓÒÔÓ˚ [Narayanaswamy, George, 1982; ÉÓ·ÛÌÓ‚‡,
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äÛ„ÎÓ‚‡, 1988, 1997; Shimada et al., 1995; Gonzales-Melendi et al., 1996;
Reynolds, Crawford, 1997; Palmer, Keller, 1997; Raghavan, 1997; Guo, Pulli, 2000;
Immonen, Robinson, 2000; Testillano et al., 2000; Å‡Ú˚„ËÌ‡, äÛ„ÎÓ‚‡, 2001;
äÛ„ÎÓ‚‡, 2001; äÛ„ÎÓ‚‡, Å‡Ú˚„ËÌ‡, 2002]. Ç ÚÓ ÊÂ ‚ÂÏfl ‰Îfl ÌÂÍÓÚÓ˚ı
ÁÎ‡ÍÓ‚ Ë ÍÂÒÚÓˆ‚ÂÚÌ˚ı Ú‡ÍÓÈ ÒÚ‡‰ËÂÈ fl‚ËÎÓÒ¸ ‰‚ÛÍÎÂÚÓ˜ÌÓÂ [Narayanaswa-
my, George, 1982; ë‡Ú‡Ó‚‡, 1994; Ilic-Grubor et al., 1998; Ë ‰.] ËÎË ÚÂıÍÎÂ-
ÚÓ˜ÌÓÂ [Immonen, Antilla, 1998; Ë ‰.] Ô˚Î¸ˆÂ‚ÓÂ ÁÂÌÓ.

èË ÔÓÎÛ˜ÂÌËË „‡ÔÎÓË‰Ó‚ ËÁ ‰‚Û- ËÎË ÚÂıÍÎÂÚÓ˜ÌÓ„Ó Ô˚Î¸ˆÂ‚Ó„Ó ÁÂ-
Ì‡ ‚ Ëı ÙÓÏËÓ‚‡ÌËË ÏÓ„ÛÚ Û˜‡ÒÚ‚Ó‚‡Ú¸ ÎË·Ó ‚Â„ÂÚ‡ÚË‚Ì‡fl Ë „ÂÌÂ‡ÚË‚Ì‡fl
ÍÎÂÚÍË Ó‰ÌÓ‚ÂÏÂÌÌÓ, ÎË·Ó Ó‰Ì‡ ËÁ ÌËı, ÎË·Ó ÚÓÎ¸ÍÓ „‡ÏÂÚ˚. é‰Ì‡ÍÓ ‚Ó
ÏÌÓ„ÓÏ ˝ÚÓ ÔÓÍ‡ ÎË¯¸ ÚÂÓÂÚË˜ÂÒÍËÂ ÔÓÒ˚ÎÍË, ÔÓÒÍÓÎ¸ÍÛ ‰ÂÚ‡Î¸Ì˚Â ËÒÒÎÂ-
‰Ó‚‡ÌËfl ÔÓ „ÂÌÂÁËÒÛ ÒÚÛÍÚÛ, Ó·‡ÁÛ˛˘ËıÒfl ‚ ÍÛÎ¸ÚÛÂ in vitro, ÓÚÒÛÚÒÚ‚Û-
˛Ú. äÓÏÂ ÚÓ„Ó, ÔÂ‚ÓÂ Ë ‰‡ÊÂ ‚ÚÓÓÂ ‰ÂÎÂÌËÂ „ÂÌÂ‡ÚË‚ÌÓÈ ÍÎÂÚÍË ËÎË
ÒÔÂÏËÂ‚ ‚ Ô˚Î¸ˆÂ‚ÓÏ ÁÂÌÂ Â˘Â ÌÂ „Ó‚ÓËÚ Ó ÚÓÏ, ˜ÚÓ Ëı ÔÓËÁ‚Ó‰Ì˚Â ·Û-
‰ÛÚ Ó·flÁ‡ÚÂÎ¸ÌÓ Û˜‡ÒÚ‚Ó‚‡Ú¸ ‚ Ó·‡ÁÓ‚‡ÌËË „‡ÔÎÓË‰Ó‚-Â„ÂÌÂ‡ÌÚÓ‚. ä‡Í
ËÁ‚ÂÒÚÌÓ, ‚ÓÁÏÓÊÌ‡ Ëı ˝ÎËÏËÌ‡ˆËfl Ì‡ ‡ÁÌ˚ı ˝Ú‡Ô‡ı ‡Á‚ËÚËfl „‡ÔÎÓË‰‡. 

ÑÎfl ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ì˚ı ‡ÒÚÂÌËÈ ËÁ ËÒıÓ‰ÌÓ ÌÓÏ‡Î¸Ì˚ı ÏËÍÓ-
ÒÔÓ Ë Ô˚Î¸ˆÂ‚˚ı ÁÂÌ‡ ÔÓÒÎÂ ‚ÓÁ‰ÂÈÒÚ‚Ëfl Ì‡ ÌËı ‡ÁÎË˜Ì˚ÏË Ù‡ÍÚÓ‡-
ÏË ÌÂÓ·ıÓ‰ËÏ‡ ‡Á‡·ÓÚÍ‡ ÒÔÂˆË‡Î¸Ì˚ı ÏÂÚÓ‰ËÍ Ëı ËÁÓÎflˆËË ËÁ Ô˚Î¸ÌË-
Í‡, ˜ÚÓ ‰‡ÂÚ ‚ÓÁÏÓÊÌÓÒÚ¸ ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ì˚ı ‡ÒÚÂÌËÈ “‚ ˜ËÒÚÓÏ ‚Ë-
‰Â”. éÒÓ·ÂÌÌÓ ˆÂÌÌÓÈ fl‚ÎflÂÚÒfl ‡Á‡·ÓÚÍ‡ ÏÂÚÓ‰‡ ËÁÓÎflˆËË ÒÔÂÏËÂ‚ ËÁ
ÁÂÎÓÈ Ô˚Î¸ˆ˚. èË ÔÓÒ‡‰ÍÂ ÊÂ ÏËÍÓÒÔÓ Ë Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ ‚ÏÂÒÚÂ Ò
ÚÍ‡ÌflÏË Ï‡ÚÂËÌÒÍÓ„Ó Ó„‡ÌËÁÏ‡ (ÒÚÂÌÍÓÈ Ô˚Î¸ÌËÍ‡) Ì‡fl‰Û Ò „‡ÔÎÓË‰-
Ì˚ÏË ÏÓ„ÛÚ ‚ÓÁÌËÍÌÛÚ¸ Ë ÌÂ„‡ÔÎÓË‰Ì˚Â Â„ÂÌÂ‡ÌÚ˚, ˜ÚÓ ÒÓÁ‰‡ÂÚ ‰ÓÔÓÎ-
ÌËÚÂÎ¸Ì˚Â ÚÛ‰ÌÓÒÚË. 

èÓÎÛ˜ÂÌËÂ „‡ÔÎÓË‰Ó‚ ÚÂÏfl ÛÍ‡Á‡ÌÌ˚ÏË ‚˚¯Â ÔÛÚflÏË ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ-
·ÓÈ ÒÎÓÊÌ˚È ÏÌÓ„ÓÒÚÛÔÂÌ˜‡Ú˚È ÔÓˆÂÒÒ ËÁÏÂÌÂÌËfl ‰ÂÚÂÏËÌ‡ˆËË ıÓ‰‡
‡Á‚ËÚËfl ÏËÍÓÒÔÓ˚ Ë Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡, Ò‚flÁ‡ÌÌ˚È Ò ÔÓˆÂÒÒ‡ÏË ‰Â‰ËÙ-
ÙÂÂÌˆË‡ˆËË Ë ‰ËÙÙÂÂÌˆË‡ˆËË.

Ç‡ÊÌ˚Ï Ì‡Ô‡‚ÎÂÌËÂÏ ËÒÒÎÂ‰Ó‚‡ÌËÈ fl‚ÎflÂÚÒfl ‡Á‡·ÓÚÍ‡ ÏÂÚÓ‰Ë˜ÂÒ-
ÍËı ‡ÒÔÂÍÚÓ‚ Ë‰ÂÌÚËÙËÍ‡ˆËË ÒÚ‡‰ËË ‡Á‚ËÚËfl Ô˚Î¸ÌËÍ‡, ËÒÔÓÎ¸ÁÛÂÏÓ„Ó
‰Îfl ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚. Ç˚fl‚ÎÂÌËÂ ÒÚ‡‰ËË ‡Á‚ËÚËfl Ô˚Î¸ÌËÍ‡ Ë ı‡‡ÍÚÂ-
ËÒÚËÍ‡ ÒÓ‰ÂÊ‡˘ËıÒfl ‚ ÌÂÏ ÏËÍÓÒÔÓ Ë Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ ÔÂÂ‰ ËÌÓÍÛÎfl-
ˆËÂÈ Ó·˚˜ÌÓ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ‡ˆÂÚÓÍ‡ÏËÌÓ‚˚Ï ÏÂÚÓ‰ÓÏ. é‰Ì‡ÍÓ Ó·Ì‡Û-
ÊËÚ¸ ˝ÚËÏ ÛÒÍÓÂÌÌ˚Ï ÏÂÚÓ‰ÓÏ Ï‡Î˚È ÔÓˆÂÌÚ ‡ÌÓÏ‡ÎËÈ, ÔËÒÛÚÒÚ‚Û˛-
˘Ëı ‚ Ó·˘ÂÈ Ï‡ÒÒÂ ÍÎÂÚÓÍ, ‰Ó‚ÓÎ¸ÌÓ ÒÎÓÊÌÓ. ÇÏÂÒÚÂ Ò ÚÂÏ ÓÚÒÛÚÒÚ‚ËÂ ÒÚÓ-
„ÓÈ, ˝Ï·ËÓÎÓ„Ë˜ÂÒÍË ÍÓÂÍÚÌÓÈ (Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÍÎ‡ÒÒË˜ÂÒÍËı ˆËÚÓ˝Ï-
·ËÓÎÓ„Ë˜ÂÒÍËı ÏÂÚÓ‰ËÍ) Ë‰ÂÌÚËÙËÍ‡ˆËË ÒÚÓÂÌËfl ÍÎÂÚÓÍ Ë ÒÚ‡‰ËË Ëı ‡Á-
‚ËÚËfl ÏÓÊÂÚ ÔË‚ÂÒÚË Í ÌÂÚÓ˜ÌÓÒÚË ‚˚‚Ó‰Ó‚ ‚ ÓÚÌÓ¯ÂÌËË ÔÓËÒıÓÊ‰ÂÌËfl
„‡ÔÎÓË‰Ó‚. í‡Í, ·ÓÎ¸¯ËÌÒÚ‚Ó ‡‚ÚÓÓ‚ ÔÓÎ‡„‡˛Ú, ˜ÚÓ ÔÓÎÛ˜‡˛Ú „‡ÔÎÓË‰˚ ËÁ
ËÒıÓ‰ÌÓ ÌÓÏ‡Î¸Ì˚ı ÏËÍÓÒÔÓ Ë Ô˚Î¸ˆ˚ (ÔÓÒÎÂ ‚ÓÁ‰ÂÈÒÚ‚Ëfl Ì‡ ÌËı 
‚ ÍÛÎ¸ÚÛÂ in vitro), ÒÒ˚Î‡flÒ¸ Ì‡ ‡ÁÎË˜Ì˚Â ÔÛÚË Ó·‡ÁÓ‚‡ÌËfl „‡ÔÎÓË‰Ó‚ 
(A, B, C, D) ‚ ÓÒÌÓ‚ÌÓÏ ÚÓÎ¸ÍÓ ËÁ ÌÓÏ‡Î¸ÌÓ ‡Á‚Ë‚‡˛˘ÂÈÒfl Ô˚Î¸ˆ˚. 

Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl Í‡Ê‰˚È ËÁ ÚÂı ‡ÒÒÏÓÚÂÌÌ˚ı ÚÂÓÂÚË˜ÂÒÍË ‚ÓÁ-
ÏÓÊÌ˚ı ÔÛÚÂÈ ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚ ÔÓÎÛ˜ËÎ ÔÓ‰Ú‚ÂÊ‰ÂÌËÂ. é‰Ì‡ÍÓ, ÌÂ-
ÒÏÓÚfl Ì‡ ˝ÚË ‰‡ÌÌ˚Â, ÏÌÓ„ËÂ ËÁ ÔÓÒÚ‡‚ÎÂÌÌ˚ı ‚ÓÔÓÒÓ‚ ÌÂ ÒÌflÚ˚ Ò ÔÓ‚ÂÒÚ-
ÍË ‰Ìfl, ÚÂ·Û˛Ú ‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı ‰ÓÍ‡Á‡ÚÂÎ¸ÒÚ‚ Ë ÒÓÁ‰‡˛Ú ÓÔÂ‰ÂÎÂÌÌ˚Â
ÚÛ‰ÌÓÒÚË ‚ ÛÔ‡‚ÎÂÌËË ÔÓˆÂÒÒÓÏ ‡Ì‰ÓÍÎËÌËË.

22



àÁÎÓÊÂÌÌ˚Â ‚˚¯Â ÚÂÓÂÚË˜ÂÒÍËÂ ‡Á‡·ÓÚÍË ‚ Ó·Î‡ÒÚË ÍÛÎ¸ÚË‚ËÓ‚‡-
ÌËfl „ÂÌÂ‡ÚË‚Ì˚ı ÒÚÛÍÚÛ in vitro ÛÊÂ Ì‡¯ÎË ÛÒÔÂ¯ÌÓÂ ÔËÏÂÌÂÌËÂ ‚
Ô‡ÍÚËÍÂ „ÂÌÂÚËÍÓ-ÒÂÎÂÍˆËÓÌÌ˚ı ‡·ÓÚ. Ç ˜‡ÒÚÌÓÒÚË, Ëı ËÒÔÓÎ¸ÁÓ‚‡ÌËÂ
ÔÓÁ‚ÓÎËÎÓ ‚˚fl‚ËÚ¸ fl‰ ÍËÚË˜ÂÒÍËı ÔÂËÓ‰Ó‚ ‚ ‡Á‚ËÚËË Ô˚Î¸ÌËÍ‡ ÌÂÍÓÚÓ-
˚ı ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌ˚ı ÍÛÎ¸ÚÛ, ÛÒÚ‡ÌÓ‚ËÚ¸ ÓÔÚËÏ‡Î¸ÌÛ˛ ÒÚ‡‰Ë˛ ‰Îfl
ËÌ‰ÛÍˆËË „‡ÔÎÓË‰ËË Ë ÒÓÁ‰‡Ú¸ ‚˚ÒÓÍÓ˝ÙÙÂÍÚË‚ÌÛ˛ ÒËÒÚÂÏÛ Ëı ÚË‡ÊËÓ-
‚‡ÌËfl ÔÓÒÂ‰ÒÚ‚ÓÏ ÓÔÂ‰ÂÎÂÌÌ˚ı ÔÛÚÂÈ ÏÓÙÓ„ÂÌÂÁ‡. ç‡ ÓÒÌÓ‚Â ˝ÚËı ÚÂÓ-
ÂÚË˜ÂÒÍËı ‡Á‡·ÓÚÓÍ ÒÂÎÂÍˆËÓÌÂ‡ÏË êÓÒÒËË ÒÓÁ‰‡Ì fl‰ ˆÂÌÌ˚ı ÒÓÚÓ‚ Ë
ÎËÌËÈ ‡ÁÎË˜Ì˚ı ÍÛÎ¸ÚÛ, Ì‡ÔËÏÂ ÒÓÚ‡ fl˜ÏÂÌfl – ê‡Û¯‡Ì, ê‡ı‡Ú Ë ÅËÓÒ-1,
‡ Ú‡ÍÊÂ ‰ÂÒflÚÍË ‰Ë„‡ÔÎÓË‰Ì˚ı ‡Ì‰ÓÍÎËÌÌ˚ı ÎËÌËÈ flÓ‚ÓÈ Ïfl„ÍÓÈ Ô¯ÂÌË-
ˆ˚ (çàà ëï ñÂÌÚ‡Î¸Ì˚ı ‡ÈÓÌÓ‚ çÂ˜ÂÌÓÁÂÏÌÓÈ ÁÓÌ˚, àÌÒÚËÚÛÚ 
·ËÓÎÓ„ËË ìÙËÏÒÍÓ„Ó çñ êÄç, Å‡¯ÍËÒÍËÈ „ÓÒÛ‰‡ÒÚ‚ÂÌÌ˚È ÔÂ‰‡„Ó„Ë˜Â-
ÒÍËÈ ÛÌË‚ÂÒËÚÂÚ), ‚ ÚÓÏ ˜ËÒÎÂ îÓÚÓÒ – ÏÓ‰ÂÎ¸Ì˚È Ó·˙ÂÍÚ ‰Îfl ËÁÛ˜ÂÌËfl
ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı ÔÓˆÂÒÒÓ‚, ÎÂÊ‡˘Ëı ‚ ÓÒÌÓ‚Â ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚ ËÁ
Ô˚Î¸ÌËÍÓ‚ Ë ÔÓËÎÎ˛ÒÚËÓ‚‡ÌÌ˚ı ‚ Ì‡ÒÚÓfl˘ÂÏ ‡ÚÎ‡ÒÂ.



ÉãÄÇÄ  2

åÄíÖêàÄã  à  åÖíéÑõ  
àëëãÖÑéÇÄçàü

é·˙ÂÍÚ‡ÏË ËÒÒÎÂ‰Ó‚‡ÌËfl fl‚ËÎËÒ¸ ‡ÁÎË˜Ì˚Â ÒÓÚ‡ Ë „Ë·Ë‰˚ flÓ‚ÓÈ
Ïfl„ÍÓÈ Ô¯ÂÌËˆ˚ – Triticum aestivum L.: ÒÓÚ‡ – Å‡¯ÍËÒÍ‡fl 4, Å‡¯ÍË-
ÒÍ‡fl 9, Å‡¯ÍËÒÍ‡fl 24, ÑË‡Ï‡ÌÚ, Ö¯Ó‚ÒÍ‡fl 32, ÜÌËˆ‡, åÓÒÍÓ‚ÒÍ‡fl 35, ë‡‡-
ÚÓ‚ÒÍ‡fl 29, ë‡‡ÚÓ‚ÒÍ‡fl 55, ëËÏ·ËÍ‡, ëÍ‡Î‡, Najach, Sonalika; „Ë·Ë‰˚ –
ÉË·Ë‰ 21, ãËÌËfl îÓÚÓÒ, ãËÌËfl 35, ãËÌËfl 38. 

Ç ‡ÚÎ‡ÒÂ ‰‡ÌÌ˚Â ÔÓ ÛÍ‡Á‡ÌÌ˚Ï ‚˚¯Â ÒÓÚ‡Ï Ë „Ë·Ë‰‡Ï ÔË‚Ó‰flÚÒfl ‚
Á‡‚ËÒËÏÓÒÚË ÓÚ ÔÓÒÚ‡‚ÎÂÌÌÓÈ ˆÂÎË ËÒÒÎÂ‰Ó‚‡ÌËfl. ç‡Ë·ÓÎÂÂ ÔÂ‰ÔÓ˜ÚËÚÂÎ¸-
ÌÓÈ ÏÓ‰ÂÎ¸˛ ‰Îfl ËÁÛ˜ÂÌËfl ÏÓÙÓ„ÂÌÂÁ‡ Ô˚Î¸ÌËÍ‡ ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ë-
flı Ë ‚ ÍÛÎ¸ÚÛÂ in vitro fl‚ËÎ‡Ò¸ ÎËÌËfl îÓÚÓÒ; ÔË ˝ÚÓÏ ‚ Í‡˜ÂÒÚ‚Â ÍÓÌÚÓ-
Îfl ·˚Î ËÒÔÓÎ¸ÁÓ‚‡Ì ÒÓÚ ÑË‡Ï‡ÌÚ – ÍÎ‡ÒÒË˜ÂÒÍËÈ Ó·˙ÂÍÚ ˝Ï·ËÓÎÓ„Ë˜ÂÒ-
ÍËı ËÒÒÎÂ‰Ó‚‡ÌËÈ ‰Îfl ÁÎ‡ÍÓ‚. ãËÌËfl îÓÚÓÒ ı‡‡ÍÚÂËÁÛÂÚÒfl Í‡Í ‚˚ÒÓÍÓÈ
ÓÚÁ˚‚˜Ë‚ÓÒÚ¸˛ Ô˚Î¸ÌËÍÓ‚ Ì‡ ÛÒÎÓ‚Ëfl ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl, Ú‡Í Ë ‚˚ÒÓÍÓÈ ˜‡-
ÒÚÓÚÓÈ Ó·‡ÁÓ‚‡ÌËfl ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚. Ñ‡ÌÌ˚Â ÔÓ „ÓÏÓÌ‡Î¸ÌÓÈ Â„Û-
ÎflˆËË ÔÛÚÂÈ ÏÓÙÓ„ÂÌÂÁ‡ in vitro ÏËÍÓÒÔÓ˚ ÔË‚Â‰ÂÌ˚ ‰Îfl ·ÓÎ¸¯ËÌÒÚ‚‡
ÔÂÂ˜ËÒÎÂÌÌ˚ı ÒÓÚÓ‚ Ë „Ë·Ë‰Ó‚, Ô˚Î¸ÌËÍË ÍÓÚÓ˚ı ÁÌ‡˜ËÚÂÎ¸ÌÓ ‡ÁÎË-
˜‡˛ÚÒfl ÔÓ ÒÓ‰ÂÊ‡ÌË˛ ˝Ì‰Ó„ÂÌÌ˚ı ÙËÚÓ„ÓÏÓÌÓ‚ (ÒÏ. „Î‡‚Û 6).

Ç ‡·ÓÚÂ ·˚ÎË ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ÏÂÚÓ‰ ÍÛÎ¸ÚÛ˚ in vitro Ô˚Î¸ÌËÍÓ‚ flÓ‚ÓÈ
Ïfl„ÍÓÈ Ô¯ÂÌËˆ˚ [ÉÓ·ÛÌÓ‚‡, äÛ„ÎÓ‚‡, 1988], ÏÓ‰ËÙËˆËÓ‚‡ÌÌ˚È Ò Û˜Â-
ÚÓÏ ˝Ï·ËÓÎÓ„Ë˜ÂÒÍËı ‰‡ÌÌ˚ı [Å‡Ú˚„ËÌ‡, äÛ„ÎÓ‚‡, 2001; äÛ„ÎÓ‚‡, Å‡Ú˚-
„ËÌ‡, 2002]; ÏÂÚÓ‰˚ Ò‚ÂÚÓ‚ÓÈ [è‡Û¯Â‚‡, 1988; ä‡ÏÂÎËÌ‡ Ë ‰., 1992], Ú‡ÌÒ-
ÏËÒÒËÓÌÌÓÈ [åËÓÌÓ‚ Ë ‰., 1992] Ë ÒÍ‡ÌËÛ˛˘ÂÈ [Titova, Batygina, 1996]
˝ÎÂÍÚÓÌÌÓÈ ÏËÍÓÒÍÓÔËË; „ËÒÚÓıËÏË˜ÂÒÍËÂ ÏÂÚÓ‰˚ [ÑÊÂÌÒÂÌ, 1965]; ÏÂ-
ÚÓ‰ ËÏÏÛÌÓÙÂÏÂÌÚÌÓ„Ó ‡Ì‡ÎËÁ‡ [äÛ‰ÓflÓ‚‡ Ë ‰., 1986]; ÏÂÚÓ‰ ÙÂÌÓÎÓ„Ë-
˜ÂÒÍËı Ì‡·Î˛‰ÂÌËÈ [äÛÔÂÏ‡Ì, 1977].

ëÚ‡ÚËÒÚË˜ÂÒÍÛ˛ Ó·‡·ÓÚÍÛ ÔÓÎÛ˜ÂÌÌ˚ı ÂÁÛÎ¸Ú‡ÚÓ‚ ‚ÂÎË Ò ÔËÏÂÌÂÌË-
ÂÏ ÔÓ„‡ÏÏ˚ Excel. 



ÉãÄÇÄ  3

åéêîéÉÖçÖá  èõãúçàäÄ  èòÖçàñõ

îÓÏËÓ‚‡ÌËÂ Ú˚˜ËÌÍË – Â‰ËÌ˚È ÔÓˆÂÒÒ ‡Á‚ËÚËfl ÒÎÓÊÌÓÈ ËÌÚÂ„Ë-
Ó‚‡ÌÌÓÈ ÒËÒÚÂÏ˚, ‚ÒÂ ˝ÎÂÏÂÌÚ˚ ÍÓÚÓÓÈ ‡Á‚Ë‚‡˛ÚÒfl ÒÓÔflÊÂÌÌÓ. ì Ô¯Â-
ÌËˆ˚ ÒÓÚ‡ ÑË‡Ï‡ÌÚ Ì‡ ‡ÌÌËı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl ˆ‚ÂÚÍ‡ Á‡ÍÎ‡‰˚‚‡ÂÚÒfl ÓÍÓ-
ÎÓˆ‚ÂÚÌËÍ. èÂ‚ÓÈ ÙÓÏËÛÂÚÒfl Ì‡ÛÊÌ‡fl ˆ‚ÂÚÍÓ‚‡fl ˜Â¯Ûfl, Á‡ÚÂÏ ‚ÌÛÚ-
ÂÌÌflfl, Ë ÔÓ˜ÚË Ó‰ÌÓ‚ÂÏÂÌÌÓ Ò ÔÓÒÎÂ‰ÌÂÈ Á‡ÍÎ‡‰˚‚‡˛ÚÒfl Ú˚˜ËÌÍË ‚ ÌËÊ-
ÌËı ˆ‚ÂÚÍ‡ı ÍÓÎÓÒÍÓ‚ (ËÒ. 7). Ç ‚ÂıÌËı ˆ‚ÂÚÍ‡ı ÍÓÎÓÒÍ‡ Á‡ÎÓÊÂÌËÂ Ú˚˜Ë-
ÌÓ˜Ì˚ı ·Û„ÓÍÓ‚ Ì‡˜ËÌ‡ÂÚÒfl ÔÓÁ‰ÌÂÂ, ÍÓ„‰‡ ‚ Ú˚˜ËÌÍ‡ı ÌËÊÌËı ÍÓÎÓÒÍÓ‚
ÔÓËÒıÓ‰ËÚ ÏÂÈÓÁ. 

ç‡ ÔÂ‚˚ı ˝Ú‡Ô‡ı Ú˚˜ËÌÓ˜Ì˚È ·Û„ÓÓÍ ÒÓÒÚÓËÚ ËÁ ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËı
ÍÎÂÚÓÍ (ËÒ. 8, 1). èÓ ÏÂÂ ‡Á‚ËÚËfl ÔÓËÒıÓ‰ËÚ Â„Ó ‰ËÙÙÂÂÌˆË‡ˆËfl Ì‡ Ú˚-
˜ËÌÓ˜ÌÛ˛ ÌËÚ¸ Ë Ô˚Î¸ÌËÍ; ÔË ˝ÚÓÏ ÔÓÒÎÂ‰ÌËÈ ÔËÓ·ÂÚ‡ÂÚ ˜ÂÚ˚ÂıÎÓÔ‡-
ÒÚÌÓÈ ‚Ë‰ ‚ÒÎÂ‰ÒÚ‚ËÂ ÙÓÏËÓ‚‡ÌËfl ‚ ÌÂÏ „ÌÂÁ‰ Ô˚Î¸ÌËÍ‡ (ÏËÍÓÒÔÓ‡Ì„Ë-
Â‚). ÉÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡ ÔÓÔ‡ÌÓ Ó·˙Â‰ËÌÂÌ˚ ‚ ÚÂÍË, ÏÂÊ‰Û ÍÓÚÓ˚ÏË Ó·‡ÁÛ-
ÂÚÒfl ÒÔÂˆË‡ÎËÁËÓ‚‡ÌÌ‡fl ÚÍ‡Ì¸ – Ò‚flÁÌËÍ Ò ÔÓ‚Ó‰fl˘ËÏ ÔÛ˜ÍÓÏ ‚ ˆÂÌÚÂ
(ËÒ. 8, 2–8).

è˚Î¸ÌËÍ – ÒÔÂˆË‡ÎËÁËÓ‚‡ÌÌ‡fl „ÂÌÂ‡ÚË‚Ì‡fl ÒÚÛÍÚÛ‡, ÓÒÌÓ‚Ì‡fl
ÙÛÌÍˆËfl ÍÓÚÓÓÈ ÒÓÒÚÓËÚ ‚ ÙÓÏËÓ‚‡ÌËË ÏÛÊÒÍËı „‡ÏÂÚ – ÒÔÂÏËÂ‚. Ç Â„Ó
‡Á‚ËÚËË ÔËÌflÚÓ ‡ÁÎË˜‡Ú¸ ÚË ÔÂËÓ‰‡: ÔÂÏÂÈÓÚË˜ÂÒÍËÈ, ÏÂÈÓÚË˜ÂÒÍËÈ
Ë ÔÓÒÚÏÂÈÓÚË˜ÂÒÍËÈ [êÂÁÌËÍÓ‚‡, 1984; Å‡Ú˚„ËÌ‡, 1987]. Ç ÔÂÏÂÈÓÚË˜ÂÒÍËÈ
ÔÂËÓ‰ Ô˚Î¸ÌËÍ ı‡‡ÍÚÂËÁÛÂÚÒfl ‚˚ÒÓÍÓÈ ÏËÚÓÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚ¸˛ ÍÎÂ-
ÚÓÍ, ÙÓÏËÓ‚‡ÌËÂÏ ÒÚÂÌÍË ÏËÍÓÒÔÓ‡Ì„ËÂ‚ Ë ÒÔÓÓ„ÂÌÌÓÈ ÚÍ‡ÌË. Ç ÏÂÈ-
ÓÚË˜ÂÒÍËÈ ÔÂËÓ‰ ÔÓËÒıÓ‰ËÚ ÏÂÈÓÁ ‚ ÏËÍÓÒÔÓÓˆËÚ‡ı (Ï‡ÚÂËÌÒÍËı ÍÎÂÚ-
Í‡ı ÏËÍÓÒÔÓ) Ò Ó·‡ÁÓ‚‡ÌËÂÏ ÚÂÚ‡‰ „‡ÔÎÓË‰Ì˚ı ÏËÍÓÒÔÓ, ‡ Ú‡ÍÊÂ ÒÔÂ-
ˆË‡ÎËÁ‡ˆËfl ÍÎÂÚÓÍ ÒÎÓÂ‚ ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡, Ò‚flÁ‡ÌÌ‡fl Ò ‚˚ÔÓÎÌflÂÏ˚ÏË ËÏË
ÙÛÌÍˆËflÏË ‚ ÔÓˆÂÒÒÂ ÏËÍÓÒÔÓÓ- Ë ÏËÍÓ„‡ÏÂÚÓ„ÂÌÂÁ‡. Ç ÔÓÒÚÏÂÈÓÚË˜Â-
ÒÍËÈ ÔÂËÓ‰ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ÙÓÏËÓ‚‡ÌËÂ Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ (ÏÛÊÒÍÓ„Ó
„‡ÏÂÚÓÙËÚ‡), ÒÓÔÓ‚ÓÊ‰‡˛˘ÂÂÒfl ‰ÂÒÚÛÍˆËÂÈ Ó‰ÌËı ÒÎÓÂ‚ Ô˚Î¸ÌËÍ‡ Ì‡
ÙÓÌÂ ÔÓ‰ÓÎÊÂÌËfl ÙÛÌÍˆËÓÌËÓ‚‡ÌËfl ‰Û„Ëı. 

ê‡ÁÎË˜‡˛Ú ÒÙÓÏËÓ‚‡ÌÌÛ˛ ÒÚÂÌÍÛ „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡, ı‡‡ÍÚÂËÁÛ˛-
˘Û˛Òfl ÓÔÂ‰ÂÎÂÌÌ˚Ï, Ú‡ÍÒÓÌÓÒÔÂˆËÙË˜Ì˚Ï ˜ËÒÎÓÏ ÒÎÓÂ‚ ÍÎÂÚÓÍ, Ë ÒÚÂÌÍÛ
„ÌÂÁ‰‡ ÁÂÎÓ„Ó Ô˚Î¸ÌËÍ‡ – ‚ ÏÓÏÂÌÚ Â„Ó ‚ÒÍ˚‚‡ÌËfl [Å‡Ú˚„ËÌ‡, ò‡ÏÓ‚,
1981; Å‡Ú˚„ËÌ‡, 1987].

èÂÏÂÈÓÚË˜ÂÒÍËÈ ÔÂËÓ‰. Ç ÒÛ·˝ÔË‰ÂÏ‡Î¸ÌÓÏ ÒÎÓÂ ÏÂËÒÚÂÏ˚ Í‡Ê‰Ó-
„Ó „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡ ‰ËÙÙÂÂÌˆËÛ˛ÚÒfl ÍÎÂÚÍË ‡ıÂÒÔÓËfl, ‡ÒÔÓÎÓÊÂÌÌ˚Â
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êËÒ. 7. ëÚÓÂÌËÂ ÍÓÎÓÒÍ‡ Ô¯ÂÌËˆ˚, ÒÓÒÚÓfl˘Â„Ó ËÁ 8 ˆ‚ÂÚÍÓ‚, Ì‡ ‡ÁÎË˜Ì˚ı ÒÚ‡‰Ë-
flı ‡Á‚ËÚËfl (ÍÛÊÍË – ÏÂÒÚÓÔÓÎÓÊÂÌËÂ ÍÎÂÚÓÍ Ó·ÍÎ‡‰ÍË – ÔÂÂ‰‡ÚÓ˜Ì˚ı ÍÎÂÚÓÍ)
Ì‡ ÔÓ‰ÓÎ¸ÌÓÏ ÒÂÁÂ (ÔÓ [Å‡Ú˚„ËÌ‡, 1987])



‚ Ó‰ËÌ ÒÎÓÈ (ËÒ. 8, 2–6). ùÚË ÍÎÂÚÍË ‚ ÔÓˆÂÒÒÂ ‡Á‚ËÚËfl ÔÂÚÂÔÂ‚‡˛Ú ‡Ì-
ÚËÍÎËÌ‡Î¸Ì˚Â ‰ÂÎÂÌËfl, ˜ÚÓ ‚Â‰ÂÚ Í Û‚ÂÎË˜ÂÌË˛ Ëı ˜ËÒÎ‡ ÔÓ ‰ÎËÌÂ Ô˚Î¸ÌË-
Í‡. ä‡Ê‰‡fl ÍÎÂÚÍ‡ ‡ıÂÒÔÓËfl ‰ÂÎËÚÒfl ÔÂËÍÎËÌ‡Î¸ÌÓ, ÓÚ‰ÂÎflfl Ì‡ÛÊÛ
ÍÎÂÚÍÛ Ô‡ËÂÚ‡Î¸ÌÓ„Ó ÒÎÓfl, ‡ Í ˆÂÌÚÛ „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡ – ÒÔÓÓ„ÂÌÌÛ˛ ÍÎÂÚ-
ÍÛ (ËÒ. 8, 5). è‡‡ÎÎÂÎ¸ÌÓ ÒÓ ÒÚÓÓÌ˚ Ò‚flÁÌËÍ‡ ÍÎÂÚÍË Â„Ó ÏÂËÒÚÂÏ˚ Ú‡Í-
ÊÂ ‰ËÙÙÂÂÌˆËÛ˛ÚÒfl ‚ Ô‡ËÂÚ‡Î¸Ì˚È ÒÎÓÈ. Ç ÂÁÛÎ¸Ú‡ÚÂ ‚ÓÍÛ„ ÒÔÓÓ„ÂÌ-
ÌÓÈ ÚÍ‡ÌË ÙÓÏËÛÂÚÒfl ÍÓÎ¸ˆÓ Ô‡ËÂÚ‡Î¸ÌÓÈ ÚÍ‡ÌË, ËÏÂ˛˘ÂÈ ‰‚ÓÈÌÓÂ ÔÓ-
ËÒıÓÊ‰ÂÌËÂ. äÎÂÚÍË Ô‡ËÂÚ‡Î¸ÌÓ„Ó ÒÎÓfl Ú‡ÍÊÂ ‰ÂÎflÚÒfl ÔÂËÍÎËÌ‡Î¸ÌÓ,
ÙÓÏËÛfl ‰‚‡ ÒÎÓfl: Ì‡ÛÊÌ˚È, ÍÓÚÓ˚È ‚ ÔÓˆÂÒÒÂ ‡Á‚ËÚËfl ÔÂÓ·‡ÁÛÂÚÒfl
‚ ˝Ì‰ÓÚÂˆËÈ, Ë ‚ÌÛÚÂÌÌËÈ. äÎÂÚÍË ÔÓÒÎÂ‰ÌÂ„Ó ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸ ÔÂÚÂÔÂ‚‡-
˛Ú Â˘Â Ó‰ÌÓ ÔÂËÍÎËÌ‡Î¸ÌÓÂ ‰ÂÎÂÌËÂ, ÓÚ‰ÂÎflfl ÒÂ‰ÌËÈ ÒÎÓÈ Ë Ú‡ÔÂÚÛÏ
(ËÒ. 8, 7, 8). äÎÂÚÍË ËÒıÓ‰ÌÓ„Ó ÚflÊ‡ ÒÔÓÓ„ÂÌÌÓÈ ÚÍ‡ÌË Í ˝ÚÓÏÛ ÏÓÏÂÌÚÛ ‰Â-
ÎflÚÒfl Ò Ó·‡ÁÓ‚‡ÌËÂÏ ÌÂÒÍÓÎ¸ÍËı ÚflÊÂÈ.

í‡ÍËÏ Ó·‡ÁÓÏ, ÒÚÂÌÍ‡ „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡ Ô¯ÂÌËˆ˚ ÒÓÚ‡ ÑË‡Ï‡ÌÚ ı‡‡Í-
ÚÂËÁÛÂÚÒfl ˆÂÌÚÓÒÚÂÏËÚÂÎ¸Ì˚Ï ÚËÔÓÏ ‡Á‚ËÚËfl (Ú‡ÔÂÚÛÏ ÓÚ‰ÂÎflÂÚÒfl ÔÓ-
ÒÎÂ‰ÌËÏ Ë fl‚ÎflÂÚÒfl ÔÓËÁ‚Ó‰Ì˚Ï Ô‡ËÂÚ‡Î¸ÌÓ„Ó ÒÎÓfl). ëÙÓÏËÓ‚‡ÌÌ‡fl
ÒÚÂÌÍ‡ Ô˚Î¸ÌËÍ‡ ÒÓÒÚÓËÚ ËÁ ˜ÂÚ˚Âı ÒÎÓÂ‚ (˝ÍÁÓÚÂˆËÈ, ˝Ì‰ÓÚÂˆËÈ, ÒÂ‰ÌËÈ
ÒÎÓÈ Ë Ú‡ÔÂÚÛÏ – ËÒ. 8, 8), ÍÎÂÚÍË ÍÓÚÓ˚ı ÔÓ Ò‚ÓËÏ ı‡‡ÍÚÂËÒÚËÍ‡Ï ·ÎËÁ-
ÍË Í ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËÏ. ä ÏÓÏÂÌÚÛ ÂÂ ‚ÓÁÌËÍÌÓ‚ÂÌËfl ÏËÚÓÁ˚ ‚ ÒÔÓÓ„ÂÌ-
Ì˚ı ÍÎÂÚÍ‡ı ÔÓÎÌÓÒÚ¸˛ ÔÂÍ‡˘‡˛ÚÒfl.

åÂÈÓÚË˜ÂÒÍËÈ ÔÂËÓ‰. Ç ÔÓˆÂÒÒÂ ‡Á‚ËÚËfl ÍÎÂÚÍË ÒÔÓÓ„ÂÌÌÓÈ ÚÍ‡ÌË
ÔÓÒÚÂÔÂÌÌÓ ÔÂÓ·‡ÁÛ˛ÚÒfl ‚ ÏËÍÓÒÔÓÓˆËÚ˚ (ËÒ. 8, 9–11). ÑÎfl ËÒÒÎÂ‰Ó-
‚‡ÌÌÓ„Ó ÒÓÚ‡ Ô¯ÂÌËˆ˚, Í‡Í Ë ‰Îfl ‚ÒÂı ÁÎ‡ÍÓ‚, ı‡‡ÍÚÂÌÓ Ò‚ÓÂÓ·‡ÁÌÓÂ
Ó‰ÌÓÒÎÓÈÌÓÂ (‚ ‚Ë‰Â ÍÓÎ¸ˆ‡) ‡ÒÔÓÎÓÊÂÌËÂ ÏËÍÓÒÔÓÓˆËÚÓ‚, ‡ ‚ ‰‡Î¸ÌÂÈ-
¯ÂÏ ÚÂÚ‡‰ ÏËÍÓÒÔÓ, ÏËÍÓÒÔÓ Ë Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ, ‚ „ÌÂÁ‰Â Ô˚Î¸ÌËÍ‡;
ÔË ˝ÚÓÏ ‰Îfl Í‡Ê‰Ó„Ó ‚Ë‰‡ ÍÓÎË˜ÂÒÚ‚Ó ÏËÍÓÒÔÓÓˆËÚÓ‚ ‚ „ÌÂÁ‰Â Ú‡ÍÒÓÌÓ-
ÒÔÂˆËÙË˜ÌÓ [êÓÏ‡ÌÓ‚, 1966, 1970‡, ·]. 

åÂÈÓÁ ÔÓÚÂÍ‡ÂÚ Ó·˚˜Ì˚Ï Ó·‡ÁÓÏ: Ò Â„Ó Ì‡˜‡ÎÓÏ (‡ÌÌflfl ÔÓÙ‡Á‡ I
ÏÂÈÓÚË˜ÂÒÍÓ„Ó ‰ÂÎÂÌËfl) Ì‡ ‚ÌÛÚÂÌÌËı ÒÚÂÌÍ‡ı ÏËÍÓÒÔÓÓˆËÚÓ‚, ÔËÓ·Â-
Ú‡˛˘Ëı ÍÎËÌÓ‚Ë‰ÌÛ˛ ÙÓÏÛ, ÓÚÍÎ‡‰˚‚‡˛ÚÒfl ı‡‡ÍÚÂÌ˚Â ‰Îfl ÁÎ‡ÍÓ‚ Í‡Î-
ÎÓÁÌ˚Â „Â·ÌË, Ó·‡˘ÂÌÌ˚Â ‚ ÔÓÎÓÒÚ¸ „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡. Ç ÂÁÛÎ¸Ú‡ÚÂ I Ë II
‰ÂÎÂÌËÈ ÏÂÈÓÁ‡ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ ÙÓÏËÛ˛ÚÒfl ‰Ë‡‰˚ Ë ÚÂÚ‡‰˚ ÏËÍÓ-
ÒÔÓ (ÒÛÍˆÂÒÒË‚Ì˚È ÚËÔ Ó·‡ÁÓ‚‡ÌËfl ÚÂÚ‡‰ – ËÒ. 9, 1–8). óÂÚ˚Â „‡ÔÎÓË‰-
Ì˚Â ÍÎÂÚÍË ÚÂÚ‡‰˚ ËÁÓ·ËÎ‡ÚÂ‡Î¸ÌÓ„Ó ÚËÔ‡ ‡ÒÔÓÎÓÊÂÌ˚ ‚ Ó‰ÌÓÈ ÔÎÓÒÍÓ-
ÒÚË Ú‡ÍËÏ Ó·‡ÁÓÏ, ˜ÚÓ Í‡Ê‰‡fl ËÁ ÏËÍÓÒÔÓ, ‡ ‚ ‰‡Î¸ÌÂÈ¯ÂÏ Ó·‡ÁÛ˛˘Ë-
ÂÒfl ËÁ ÌËı Ô˚Î¸ˆÂ‚˚Â ÁÂÌ‡, ÔËÎÂ„‡˛Ú Í Ú‡ÔÂÚ‡Î¸ÌÓÏÛ ÒÎÓ˛. Ç ÓÚ‰ÂÎ¸Ì˚ı
ÒÎÛ˜‡flı ‚ ˆÂÌÚÂ „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡ ËÌÓ„‰‡ ‚ÒÚÂ˜‡˛ÚÒfl ÏËÍÓÒÔÓ˚, ÌÂ ÍÓÌ-
Ú‡ÍÚËÛ˛˘ËÂ Ò Ú‡ÔÂÚÛÏÓÏ. Ñ‡Î¸ÌÂÈ¯‡fl ÒÛ‰¸·‡ Ú‡ÍËı ÏËÍÓÒÔÓ ÌÂflÒÌ‡.

ÇÓ ‚ÂÏfl ÏÂÈÓÁ‡ ÔÓËÒıÓ‰flÚ ÁÌ‡˜ËÚÂÎ¸Ì˚Â ËÁÏÂÌÂÌËfl ‚ ÍÎÂÚÍ‡ı ÒÎÓÂ‚
ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡. äÎÂÚÍË ˝ÍÁÓÚÂˆËfl Ë ˝Ì‰ÓÚÂˆËfl ÒÚ‡ÌÓ‚flÚÒfl ‚‡ÍÛÓÎËÁËÓ-
‚‡ÌÌ˚ÏË. ç‡ Ì‡ÛÊÌ˚ı Ó·ÓÎÓ˜Í‡ı ÍÎÂÚÓÍ ˝ÍÁÓÚÂˆËfl Ì‡˜ËÌ‡ÂÚÒfl ÓÚÎÓÊÂ-
ÌËÂ ÍÛÚËÍÛÎ˚. äÎÂÚÍË ÒÂ‰ÌÂ„Ó ÒÎÓfl, ‡ Ú‡ÍÊÂ Ëı fl‰‡ Ë fl‰˚¯ÍË ÒËÎ¸ÌÓ Û‰-
ÎËÌfl˛ÚÒfl Ë ÛÔÎÓ˘‡˛ÚÒfl. í‡ÔÂÚÛÏ ÔËÓ·ÂÚ‡ÂÚ ÔËÁÌ‡ÍË ÒÚÓÂÌËfl, ı‡‡Í-
ÚÂÌ˚Â ‰Îfl Ú‡ÔÂÚÛÏ‡ ÒÂÍÂÚÓÌÓ„Ó ÚËÔ‡: Ì‡·Î˛‰‡ÂÚÒfl ÁÌ‡˜ËÚÂÎ¸Ì˚È ÓÒÚ
Â„Ó ÍÎÂÚÓÍ, Û‚ÂÎË˜ÂÌËÂ ˜ËÒÎ‡ Ëı fl‰Â, ÍÓÚÓ˚Â ÒÚ‡ÌÓ‚flÚÒfl ÍÛÔÌ˚ÏË Ë ÒÓ-
‰ÂÊ‡Ú ÌÂÒÍÓÎ¸ÍÓ fl‰˚¯ÂÍ (ËÒ. 8, 9–12). 

èÓÒÚÏÂÈÓÚË˜ÂÒÍËÈ ÔÂËÓ‰. Ç Ì‡˜‡ÎÂ ˝ÚÓ„Ó ÔÂËÓ‰‡ ÔÓËÒıÓ‰ËÚ “‡Ò-
Ú‚ÓÂÌËÂ” Í‡ÎÎÓÁÌÓÈ Ó·ÓÎÓ˜ÍË ‚ÓÍÛ„ ÚÂÚ‡‰ ÏËÍÓÒÔÓ (‚ ÂÁÛÎ¸Ú‡ÚÂ
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êËÒ. 8. èÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Â ÒÚ‡‰ËË ÙÓÏËÓ‚‡ÌËfl Ô˚Î¸ÌËÍ‡ Ô¯ÂÌËˆ˚ ÒÓÚ‡ 
ÑË‡Ï‡ÌÚ

1–8 – ÔÂÏÂÈÓÚË˜ÂÒÍËÈ ÔÂËÓ‰; 9–12 – ÏÂÈÓÚË˜ÂÒÍËÈ ÔÂËÓ‰; 13–18 – ÔÓÒÚÏÂÈÓÚË˜ÂÒÍËÈ
ÔÂËÓ‰ (ÔÓ [Å‡Ú˚„ËÌ‡, 1987] Ò ËÁÏÂÌÂÌËflÏË)

é·˙flÒÌÂÌËfl ÒÏ. ÚÂÍÒÚ
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ÙÂÏÂÌÚ‡ÚË‚ÌÓ„Ó „Ë‰ÓÎËÁ‡ ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ Í‡ÎÎ‡Á˚) Ë Ëı ‡ÒÔ‡‰ Ì‡ ÓÚ‰ÂÎ¸-
Ì˚Â ÏËÍÓÒÔÓ˚. èÓÒÎÂ ˝ÚÓ„Ó ÏËÍÓÒÔÓ‡ ‚ÒÚÛÔ‡ÂÚ ‚ ‰ÎËÚÂÎ¸Ì˚È (‰Ó ÌÂ-
ÒÍÓÎ¸ÍËı ‰ÌÂÈ) ËÌÚÂÙ‡ÁÌ˚È ÔÂËÓ‰, ‚ ÚÂ˜ÂÌËÂ ÍÓÚÓÓ„Ó ÂÂ ‡ÁÏÂ˚ ÒËÎ¸-
ÌÓ Û‚ÂÎË˜Ë‚‡˛ÚÒfl. ü‰Ó Ú‡ÍÓÈ ÏËÍÓÒÔÓ˚ Ó·˚˜ÌÓ ÒÓ‰ÂÊËÚ ÌÂÒÍÓÎ¸ÍÓ
fl‰˚¯ÂÍ Ë ‡ÒÔÓÎÓÊÂÌÓ ‚ ˆÂÌÚÂ ÍÎÂÚÍË, ÂÂ ˆËÚÓÔÎ‡ÁÏ‡ ÒÎ‡·Ó‚‡ÍÛÓÎËÁË-
Ó‚‡Ì‡ (ÒÚ‡‰Ëfl ÒÎ‡·Ó‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚ – ËÒ. 9, 8, 9; 10, 1). 
Ç ıÓ‰Â ˝ÚÓÈ ÒÚ‡‰ËË ÔÓËÒıÓ‰ËÚ ÔÓÒÚÂÔÂÌÌÓÂ ÛÒËÎÂÌËÂ ÒÚÂÔÂÌË ‚‡ÍÛÓÎËÁ‡ˆËË
ÏËÍÓÒÔÓ˚ Ë Û‚ÂÎË˜ÂÌËÂ ‡ÁÏÂÓ‚ ‚‡ÍÛÓÎÂÈ. àÁÏÂÌÂÌËfl ‚Ó ‚ÌÛÚÂÌÌÂÈ
ÒÚÛÍÚÛÂ ÒÓÔflÊÂÌ˚ Ò ÛÒÎÓÊÌÂÌËÂÏ ÒÚÓÂÌËfl Ó·ÓÎÓ˜ÍË ÏËÍÓÒÔÓ˚ – Ó·‡-
ÁÓ‚‡ÌËÂÏ ˝ÍÁËÌ˚, ËÌÚËÌ˚, ‡ Ú‡ÍÊÂ ·Û‰Û˘ÂÈ ÔÓ˚ ÔÓ‡ÒÚ‡ÌËfl Ô˚Î¸ˆÂ‚ÓÈ
ÚÛ·ÍË – ÓÔÂÍÛÎÛÏ‡, ÙÓÏËÛ˛˘Â„ÓÒfl ‚ Ó·Î‡ÒÚË ÍÓÌÚ‡ÍÚ‡ Ò Ú‡ÔÂÚÛÏÓÏ
(ËÒ. 9, 10, 11; 10, 2). Ç ÂÁÛÎ¸Ú‡ÚÂ Ì‡ ˝ÚÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl ÏËÍÓÒÔÓ‡ ı‡‡Í-
ÚÂËÁÛÂÚÒfl ÒÚ‡ÌÓ‚ÎÂÌËÂÏ ‰‚Ûı ÔÓÎ˛ÒÓ‚ – Ì‡ÛÊÌÓ„Ó, Ó·‡˘ÂÌÌÓ„Ó ÔÓÓÈ Í Ú‡-
ÔÂÚÛÏÛ, Ë ‚ÌÛÚÂÌÌÂ„Ó, Ì‡Ô‡‚ÎÂÌÌÓ„Ó ‚ ÔÓÎÓÒÚ¸ „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡ (ËÒ. 8, 13).

Ç ÍÓÌˆÂ ËÌÚÂÙ‡Á˚ ÏÂÎÍËÂ ‚‡ÍÛÓÎË ‚ ˆËÚÓÔÎ‡ÁÏÂ ÏËÍÓÒÔÓ˚ ÒÎË‚‡-
˛ÚÒfl ‚ Ó‰ÌÛ ÍÛÔÌÛ˛ ‚‡ÍÛÓÎ¸, ‡ ÂÂ fl‰Ó (‚ÒÎÂ‰ÒÚ‚ËÂ Â„Ó Ì‡Ô‡‚ÎÂÌÌÓ„Ó ‰‚Ë-
ÊÂÌËfl ‚ ÔËÒÚÂÌÌÓÏ ÒÎÓÂ ˆËÚÓÔÎ‡ÁÏ˚) ÔÂÂÏÂ˘‡ÂÚÒfl Ì‡ ÒÚÓÓÌÛ, ÔÓÚË‚Ó-
ÔÓÎÓÊÌÛ˛ ÔÓÂ ÔÓ‡ÒÚ‡ÌËfl (ÒÚ‡‰Ëfl ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ-
˚. åËÍÓÒÔÓ‡ ÔËÓ·ÂÚ‡ÂÚ ˜ÂÚÍÓ ‚˚‡ÊÂÌÌÓÂ ÔÓÎflÌÓÂ ÒÚÓÂÌËÂ, ÔÓ-
fl‚Îfl˛˘ÂÂÒfl ÌÂ ÚÓÎ¸ÍÓ ‚Ó ‚ÌÂ¯ÌÂÏ, ÌÓ Ë ‚Ó ‚ÌÛÚÂÌÌÂÏ ÒÚÓÂÌËË: ÓÔÂ‰Â-
ÎÂÌÌÓÏ ÔÓÎÓÊÂÌËË ‚‡ÍÛÓÎË – ÒÓ ÒÚÓÓÌ˚ Ì‡ÛÊÌÓ„Ó ÔÓÎ˛Ò‡, Ó·‡˘ÂÌÌÓ„Ó
Í Ú‡ÔÂÚÛÏÛ, Ë fl‰‡ – ÒÓ ÒÚÓÓÌ˚ ‚ÌÛÚÂÌÌÂ„Ó ÔÓÎ˛Ò‡, ÒÛÔÓÚË‚ÌÓ ÔÓÂ ÔÓ-
‡ÒÚ‡ÌËfl (ËÒ. 8, 14; 9, 12; 10, 3, 4). ùÚÓ ÓÚ‡Ê‡ÂÚÒfl Ë ‚ Á‡ÍÓÌÓÏÂÌÓÏ ‡Ò-
ÔÂ‰ÂÎÂÌËË ‚ ÏËÍÓÒÔÓÂ ˆËÚÓÔÎ‡ÁÏ˚ ÂÂ Ó„‡ÌÂÎÎ Ë ‚ÍÎ˛˜ÂÌËÈ. èÓÎfl-
ÌÓÒÚ¸ ÏËÍÓÒÔÓ˚ Ó·ÛÒÎÓ‚ÎÂÌ‡ ˆÂÎ˚Ï ÍÓÏÔÎÂÍÒÓÏ Ù‡ÍÚÓÓ‚, ‚ ÔÂ‚Û˛
Ó˜ÂÂ‰¸ ÂÂ ÔÓÎÓÊÂÌËÂÏ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í ÚÍ‡ÌflÏ ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡ Ë ÒÓÁ‰‡-
‚‡ÂÏ˚Ï ËÏË „‡‰ËÂÌÚÓÏ ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚. 

ëÎÂ‰Û˛˘‡fl ÒÚ‡‰Ëfl – ÒÚ‡‰Ëfl ÙÓÏËÓ‚‡ÌËfl ‰‚ÛÍÎÂÚÓ˜ÌÓ„Ó Ô˚Î¸ˆÂ‚Ó„Ó
ÁÂÌ‡ – Ì‡˜ËÌ‡ÂÚÒfl Ò ÏËÚÓÚË˜ÂÒÍÓ„Ó ‰ÂÎÂÌËfl ÔÓÎflÌÓÈ, ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ-
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‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚, ÔË‚Ó‰fl˘Â„Ó Í ‚ÓÁÌËÍÌÓ‚ÂÌË˛ ÒËÒÚÂÏ˚ ËÁ ‰‚Ûı „‡ÔÎÓ-
Ë‰Ì˚ı ÍÎÂÚÓÍ – „ÂÌÂ‡ÚË‚ÌÓÈ Ë ‚Â„ÂÚ‡ÚË‚ÌÓÈ. ÇÒÎÂ‰ÒÚ‚ËÂ ÔÓÎflÌÓÒÚË ÏËÍ-
ÓÒÔÓ˚ ÂÂ ‰ÂÎÂÌËÂ fl‚ÎflÂÚÒfl ‡ÒËÏÏÂÚË˜Ì˚Ï, ÌÂ‡‚Ì˚Ï Ë ‰ËÙÙÂÂÌˆËÛ-
˛˘ËÏ: Ó·‡ÁÛ˛˘ËÂÒfl „ÂÌÂ‡ÚË‚Ì‡fl Ë ‚Â„ÂÚ‡ÚË‚Ì‡fl ÍÎÂÚÍË ÓÍ‡Á˚‚‡˛ÚÒfl
‡ÁÎË˜Ì˚ÏË ÔÓ ‡ÁÏÂ‡Ï, ‡ Ú‡ÍÊÂ ı‡‡ÍÚÂÛ Ëı ‰‡Î¸ÌÂÈ¯Â„Ó ‡Á‚ËÚËfl.
íÓÎ¸ÍÓ ˜ÚÓ Ó·‡ÁÓ‚‡‚¯‡flÒfl, ÏÂÌ¸¯‡fl ÔÓ ‡ÁÏÂ‡Ï „ÂÌÂ‡ÚË‚Ì‡fl ÍÎÂÚÍ‡
ÚÂÒÌÓ ÔËÎÂ„‡ÂÚ Í Ó·ÓÎÓ˜ÍÂ Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ ÒÓ ÒÚÓÓÌ˚, ÔÓÚË‚ÓÎÂÊ‡-
˘ÂÈ ÔÓÂ, Ë ËÏÂÂÚ ‚ ÔÓÙËÎ¸ ı‡‡ÍÚÂÌÛ˛ ÎËÌÁÓ‚Ë‰ÌÛ˛ ÙÓÏÛ (ËÒ. 9,
13–16; 10, 5–7).

ùÎÂÍÚÓÌÌÓ-ÏËÍÓÒÍÓÔË˜ÂÒÍÓÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓˆÂÒÒ‡ ‰ÂÎÂÌËfl ÏËÍÓ-
ÒÔÓ˚ ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ ÍÎÂÚÓ˜Ì‡fl ÒÚÂÌÍ‡ ÏÂÊ‰Û ‚Â„ÂÚ‡ÚË‚ÌÓÈ Ë „ÂÌÂ‡ÚË‚ÌÓÈ
ÍÎÂÚÍ‡ÏË ÔÓ˜ÚË ˆÂÎËÍÓÏ ÒÓÒÚÓËÚ ËÁ Í‡ÎÎÓÁ˚, ÍÓÚÓ‡fl ÒÓı‡ÌflÂÚÒfl Ó˜ÂÌ¸
ÌÂ‰ÓÎ„Ó. èÓÒÎÂ ËÒ˜ÂÁÌÓ‚ÂÌËfl Í‡ÎÎÓÁ˚ „ÂÌÂ‡ÚË‚Ì‡fl ÍÎÂÚÍ‡ ÓÍ‡Á˚‚‡ÂÚÒfl
Ó„‡ÌË˜ÂÌÌÓÈ ‰‚ÛÏfl ÔÎ‡ÁÏ‡ÎÂÏÏ‡ÏË – ÒÓ·ÒÚ‚ÂÌÌÓÈ ÔÎ‡ÁÏ‡ÎÂÏÏÓÈ Ë ÔÎ‡Á-
Ï‡ÎÂÏÏÓÈ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË. ÇÌ‡˜‡ÎÂ fl‰‡ ‚Â„ÂÚ‡ÚË‚ÌÓÈ Ë „ÂÌÂ‡ÚË‚ÌÓÈ
ÍÎÂÚÓÍ ÌÂ ÓÚÎË˜‡˛ÚÒfl ‰Û„ ÓÚ ‰Û„‡ ÔÓ ‡ÁÏÂ‡Ï, ıÓÚfl Ó·˙ÂÏ fl‰˚¯Í‡ ‚ 
fl‰Â ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË ÌÂÒÍÓÎ¸ÍÓ ·ÓÎ¸¯Â. Ç ‰‡Î¸ÌÂÈ¯ÂÏ ÔÓËÒıÓ‰ËÚ
Û‚ÂÎË˜ÂÌËÂ Ó·˙ÂÏ‡ fl‰‡ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË, ÒÓÔÓ‚ÓÊ‰‡˛˘ÂÂÒfl ÂÂ ÔÓ-
ÒÚÂÔÂÌÌÓÈ ‰Â‚‡ÍÛÓÎËÁ‡ˆËÂÈ. ùÚÓ ÔË‚Ó‰ËÚ Í ‚ÓÁÌËÍÌÓ‚ÂÌË˛ ÒÛ˘ÂÒÚ‚ÂÌÌ˚ı
‡ÁÎË˜ËÈ ‚ fl‰ÂÌÓ-ÔÎ‡ÁÏÂÌÌÓÏ ÓÚÌÓ¯ÂÌËË ‰‚Ûı ÍÎÂÚÓÍ: ÓÒÌÓ‚ÌÓÈ Ó·˙ÂÏ „Â-
ÌÂ‡ÚË‚ÌÓÈ ÍÎÂÚÍË Á‡ÌËÏ‡ÂÚ fl‰Ó, ÚÓ„‰‡ Í‡Í ÒÎÓÈ ÂÂ ˆËÚÓÔÎ‡ÁÏ˚ Ó˜ÂÌ¸ ÚÓÌ-
ÍËÈ; Ì‡Ó·ÓÓÚ, ·óÎ¸¯Û˛ ˜‡ÒÚ¸ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË ÒÓÒÚ‡‚ÎflÂÚ ˆËÚÓÔÎ‡ÁÏ‡.
èË ˝ÚÓÏ „ÂÌÂ‡ÚË‚Ì‡fl ÍÎÂÚÍ‡ ÓÚ‰ÂÎflÂÚÒfl ÓÚ Ó·ÓÎÓ˜ÍË Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ Ë
ÔÂÂÏÂ˘‡ÂÚÒfl ‚ÌÛÚ¸ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË, ËÁÏÂÌflfl ÔË ˝ÚÓÏ Ò‚Ó˛ ÙÓÏÛ
(ËÒ. 9, 17–21; 10, 7–10). 

ÇÓÁÌËÍ¯ËÈ ‚ ÔÓˆÂÒÒÂ ˝‚ÓÎ˛ˆËË ËÌÚÂÂÒÌÂÈ¯ËÈ ÙÂÌÓÏÂÌ ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓ„Ó Á‡ÍÓÌÓÏÂÌÓ„Ó ‰‚ËÊÂÌËfl fl‰‡ ‚ÌÛÚË ÏËÍÓÒÔÓ˚, ‡ Ú‡ÍÊÂ ÔÂÂ-
ÏÂ˘ÂÌËfl „ÂÌÂ‡ÚË‚ÌÓÈ ÍÎÂÚÍË ‚ÌÛÚË ‚Â„ÂÚ‡ÚË‚ÌÓÈ ‚ Ô˚Î¸ˆÂ‚ÓÏ ÁÂÌÂ, ÌÂ-
ÒÓÏÌÂÌÌÓ, Ó·ÛÒÎÓ‚ÎÂÌ ‡ÍÚË‚Ì˚Ï ÏÂÚ‡·ÓÎËÁÏÓÏ ˝ÚËı ÍÎÂÚÓÍ Ë ÒËÒÚÂÏÓÈ
ÏÂÊÍÎÂÚÓ˜Ì˚ı ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÈ, ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸ Ò ÍÎÂÚÍ‡ÏË ÓÍÛÊ‡˛˘Ëı
ÚÍ‡ÌÂÈ ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡ [Å‡Ú˚„ËÌ‡, 1974, 1987; Å‡Ú˚„ËÌ‡, äÛ„ÎÓ‚‡, 1994].

íÓÎ¸ÍÓ ÔÓÒÎÂ ÓÒÛ˘ÂÒÚ‚ÎÂÌËfl ˝Ú‡Ô‡ ÔÂÂÏÂ˘ÂÌËfl „ÂÌÂ‡ÚË‚ÌÓÈ ÍÎÂÚÍË
‚ÌÛÚ¸ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ‚ÓÁÏÓÊÂÌ ÔÂÂıÓ‰ Í ÒÎÂ‰Û˛˘ÂÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl
Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ – ÔÓˆÂÒÒÛ „‡ÏÂÚÓ„ÂÌÂÁ‡ (ÒÔÂÏËÓ„ÂÌÂÁ‡). åËÚÓÚË˜ÂÒÍÓÂ
‰ÂÎÂÌËÂ „ÂÌÂ‡ÚË‚ÌÓÈ ÍÎÂÚÍË ÔË‚Ó‰ËÚ Í Ó·‡ÁÓ‚‡ÌË˛ ÒËÒÚÂÏ˚ ÚÂıÍÎÂ-
ÚÓ˜ÌÓ„Ó Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡, ÒÓÒÚÓfl˘ÂÈ ËÁ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË Ë ‰‚Ûı ÒÔÂ-
ÏËÂ‚, ‡ÒÔÓÎ‡„‡˛˘ËıÒfl ‚ ÂÂ ˆËÚÓÔÎ‡ÁÏÂ (ËÒ. 8, 16; 9, 22–31). ä‡Í Ë ‚Â„ÂÚ‡-
ÚË‚Ì‡fl ÍÎÂÚÍ‡, ÒÔÂÏËË Ó„‡ÌË˜ÂÌ˚ ‰‚ÛÏfl ÔÎ‡ÁÏ‡ÎÂÏÏ‡ÏË – ÒÓ·ÒÚ‚ÂÌÌÓÈ Ë
ÔÎ‡ÁÏ‡ÎÂÏÏÓÈ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË. ï‡‡ÍÚÂÌÓ, ˜ÚÓ ÒÔÂÏËË, ÎÓÍ‡ÎËÁÓ-
‚‡ÌÌ˚Â ‚ ˆËÚÓÔÎ‡ÁÏÂ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË, Ò‚flÁ‡Ì˚ ‰Û„ Ò ‰Û„ÓÏ, ‡ Ó‰ËÌ ËÁ
ÌËı Ë Ò fl‰ÓÏ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË, Ó·‡ÁÛfl Ú‡Í Ì‡Á˚‚‡ÂÏÛ˛ ÏÛÊÒÍÛ˛ ÓÔ-
ÎÓ‰ÓÚ‚Ófl˛˘Û˛ ÒËÒÚÂÏÛ (“male germ unit” [Russell, 1997]). ë Ì‡˜‡ÎÓÏ ÒÔÂÏËÓ-
„ÂÌÂÁ‡ ÒÓ‚Ô‡‰‡ÂÚ ËÌÚÂÌÒË‚ÌÓÂ Ó·‡ÁÓ‚‡ÌËÂ Á‡Ô‡ÒÌ˚ı ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚
‚ ˆËÚÓÔÎ‡ÁÏÂ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË, ÍÓÚÓ‡fl Í ˝ÚÓÏÛ ‚ÂÏÂÌË Á‡ÔÓÎÌflÂÚ
ÔÓ˜ÚË ‚ÂÒ¸ ÂÂ Ó·˙ÂÏ. 

Ç ÔÓÒÚÏÂÈÓÚË˜ÂÒÍËÈ ÔÂËÓ‰ ˝ÍÁÓÚÂˆËÈ ÒÚ‡ÌÓ‚ËÚÒfl ‚˚ÒÓÍÓÒÔÂˆË‡ÎËÁË-
Ó‚‡ÌÌÓÈ ÔÓÍÓ‚ÌÓÈ ÚÍ‡Ì¸˛. é·ÓÎÓ˜ÍË Â„Ó ÍÎÂÚÓÍ ÛÚÓÎ˘‡˛ÚÒfl, ÒÎÓÈ ÍÛÚË-
ÍÛÎ˚, ÔÓÍ˚‚‡˛˘ËÈ Ëı Ò ‚ÌÂ¯ÌÂÈ ÒÚÓÓÌ˚, Û‚ÂÎË˜Ë‚‡ÂÚÒfl. ç‡ ÒÚ‡‰ËË ÒÎ‡-
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·Ó‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚ ÍÎÂÚÍË ˝Ì‰ÓÚÂˆËfl ‚˚Úfl„Ë‚‡˛ÚÒfl ‚ Ú‡Ì-
„ÂÚ‡Î¸ÌÓÏ Ì‡Ô‡‚ÎÂÌËË Ë ÒÓ‰ÂÊ‡Ú ÍÛÔÌ˚Â fl‰‡, ‚ ÌËı ÔÓfl‚Îfl˛ÚÒfl ÔÂ‚˚Â
ÔËÁÌ‡ÍË ÙÓÏËÓ‚‡ÌËfl ÙË·ÓÁÌ˚ı ÛÚÓÎ˘ÂÌËÈ Ó·ÓÎÓ˜ÂÍ (ËÒ. 8, 13), ÒÚ‡-
ÌÓ‚fl˘ËıÒfl Â˘Â ·ÓÎÂÂ ÓÚ˜ÂÚÎË‚˚ÏË Ì‡ ÒÚ‡‰ËË ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ
ÏËÍÓÒÔÓ˚ (ËÒ. 8, 14). ç‡ ÒÚ‡‰ËË ‰‚ÛÍÎÂÚÓ˜ÌÓ„Ó Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ ÓÚ-
‰ÂÎ¸Ì˚Â ÍÎÂÚÍË ÒÂ‰ÌÂ„Ó ÒÎÓfl Ì‡˜ËÌ‡˛Ú ÔÓfl‚ÎflÚ¸ ÔËÁÌ‡ÍË ‰Â„ÂÌÂ‡ˆËË,
ÌÓ ‚ ˆÂÎÓÏ ÒÓı‡Ìfl˛Ú Ò‚Ó˛ ÊËÁÌÂ‰ÂflÚÂÎ¸ÌÓÒÚ¸ ‰ÓÒÚ‡ÚÓ˜ÌÓ ‰ÓÎ„Ó. ë˜ËÚ‡ÂÚ-
Òfl, ˜ÚÓ ÔÂ‚ÓÌ‡˜‡Î¸ÌÓ ˝Ú‡ ÚÍ‡Ì¸ ‚˚ÔÓÎÌflÂÚ ÙÛÌÍˆË˛ ‡ÍÍÛÏÛÎflˆËË Á‡Ô‡Ò-
Ì˚ı ‚Â˘ÂÒÚ‚, ‡ Á‡ÚÂÏ Ú‡ÌÒÔÓÚ‡ ‡ÒËÏÏËÎflÚÓ‚ Í Ú‡ÔÂÚÛÏÛ Ë Ô˚Î¸ˆÂ‚ÓÏÛ
ÁÂÌÛ.

éÒÓ·ÂÌÌÓÒÚ¸ ‡Á‚ËÚËfl Ú‡ÔÂÚÛÏ‡ ‚Ó ‚ÂÏfl ‡ÒÔ‡‰‡ ÚÂÚ‡‰ Ì‡ ÏËÍÓÒÔÓ-
˚ – ‰ÂÒÚÛÍˆËfl ÔÂ‚Ë˜ÌÓÈ ˆÂÎÎ˛ÎÓÁÌÓÈ Ó·ÓÎÓ˜ÍË Â„Ó ÍÎÂÚÓÍ Ë Ó·‡ÁÓ‚‡-
ÌËÂ ‚ÓÍÛ„ ÌËı ÌÓ‚ÓÈ, ÒÔÓÓÔÓÎÎÂÌËÌÓ‚ÓÈ, Ó·ÓÎÓ˜ÍË, Ò‚flÁ‡ÌÌÓÈ Ò ÒÂÍÂˆË-
ÂÈ ÒÔÓÓÔÓÎÎÂÌËÌ‡ – Ó‰ÌÓ„Ó ËÁ ÍÓÏÔÓÌÂÌÚÓ‚ ÔÓÒÚÓÂÌËfl Ì‡ÛÊÌÓÈ Ó·ÓÎÓ˜-
ÍË ÏËÍÓÒÔÓ˚ Ë Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ (˝ÍÁËÌ˚) Ì‡ ·ÓÎÂÂ ÔÓÁ‰ÌËı ÒÚ‡‰Ëflı ‡Á-
‚ËÚËfl [É‡·‡‡Â‚‡, 1994]. é‰ÌÓ‚ÂÏÂÌÌÓ Ò Ó·‡ÁÓ‚‡ÌËÂÏ ÒÔÓÓÔÓÎÎÂÌËÌÓ‚ÓÈ
Ó·ÓÎÓ˜ÍË Ì‡ ‚ÌÛÚÂÌÌËı Ë ˜‡ÒÚË˜ÌÓ Ì‡ ‡‰Ë‡Î¸Ì˚ı ÒÚÂÌÍ‡ı ÍÎÂÚÓÍ Ú‡ÔÂÚÛ-
Ï‡ ÓÚÏÂ˜‡ÂÚÒfl ÔÓfl‚ÎÂÌËÂ Ó·ËÍÛÎ (ËÒ. 8, 13), ÒÎÛÊ‡˘Ëı, ÔÓ-‚Ë‰ËÏÓÏÛ, ‰Îfl
ÔËÍÂÔÎÂÌËfl Í ÌÂÏÛ ÏËÍÓÒÔÓ Ë Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ Ì‡ ‡ÌÌËı ÒÚ‡‰Ëflı ‡Á-
‚ËÚËfl. èÓÏËÏÓ ‚ÌÛÚÂÌÌÂÈ Ú‡ÔÂÚ‡Î¸ÌÓÈ ÒÔÓÓÔÓÎÎÂÌËÌÓ‚ÓÈ ÔÎÂÌÍË (ˆÂÎË-
ÍÓÏ ÓÍÛÊ‡˛˘ÂÈ Í‡Ê‰Û˛ ÍÎÂÚÍÛ), ‰Îfl Ú‡ÔÂÚÛÏ‡ Ú‡ÍÊÂ ı‡‡ÍÚÂÌÓ Ì‡ÎË˜ËÂ
Ì‡ÛÊÌÓÈ, ÔÂËÚ‡ÔÂÚ‡Î¸ÌÓÈ ÒÔÓÓÔÓÎÎÂÌËÌÓ‚ÓÈ, ÔÎÂÌÍË, Ó„‡ÌË˜Ë‚‡˛˘ÂÈ
‚ÒÂ Â„Ó ÍÎÂÚÍË ÒÓ ÒÚÓÓÌ˚ ÒÂ‰ÌÂ„Ó ÒÎÓfl. îÛÌÍˆËË Ú‡ÔÂÚ‡Î¸ÌÓÈ Ë ÔÂËÚ‡ÔÂ-
Ú‡Î¸ÌÓÈ ÔÎÂÌÓÍ ÓÍÓÌ˜‡ÚÂÎ¸ÌÓ ÌÂ ‚˚flÒÌÂÌ˚. èÓÎ‡„‡˛Ú, ˜ÚÓ ÔÂ‚‡fl Ó·ÂÒÔÂ-
˜Ë‚‡ÂÚ ÍÓÌÚ‡ÍÚ Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ Ò Ú‡ÔÂÚÛÏÓÏ (‚ ÂÁÛÎ¸Ú‡ÚÂ “ÔËÎËÔ‡ÌËfl”
¯ËÔËÍÓ‚ ˝ÍÁËÌ˚ Í ¯ËÔËÍ‡Ï Ó·ËÍÛÎ) Ë Ëı Ó‰ÌÓÒÎÓÈÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ‚
„ÌÂÁ‰Â, ‚ÚÓ‡fl – ‚˚ÒÚËÎ‡ÂÚ „ÌÂÁ‰Ó Ô˚Î¸ÌËÍ‡, ÒÓÁ‰‡‚‡fl Ò‚ÓÂÓ·‡ÁÌ˚È ÏÂ-
¯ÓÍ, ‚ ÍÓÚÓÓÏ ÒÓı‡Ìfl˛ÚÒfl Ë ‡Á‚Ë‚‡˛ÚÒfl ÏËÍÓÒÔÓ˚ Ë Ô˚Î¸ˆÂ‚˚Â ÁÂ-
Ì‡ [Heslop-Harrison, Dickinson, 1969; êÓÏ‡ÌÓ‚, 1970‡; é„ÓÓ‰ÌËÍÓ‚‡, 1994].

å‡ÍÒËÏÛÏ ‡ÍÚË‚ÌÓÒÚË Ú‡ÔÂÚÛÏ‡, Ò‚flÁ‡ÌÌÓÈ Ò ÒÂÍÂˆËÂÈ ÌÂÓ·ıÓ‰ËÏ˚ı
‰Îfl ÙÓÏËÓ‚‡ÌËfl Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ ÏÂÚ‡·ÓÎËÚÓ‚, ÔËıÓ‰ËÚÒfl Ì‡ ÒÚ‡‰Ë˛
ÒÎ‡·Ó‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚. ä ˝ÚÓÏÛ ‚ÂÏÂÌË Á‡‚Â¯‡ÂÚÒfl ÙÓ-
ÏËÓ‚‡ÌËÂ ÒÔÓÓÔÓÎÎÂÌËÌÓ‚ÓÈ Ó·ÓÎÓ˜ÍË ‚ÓÍÛ„ Â„Ó ÍÎÂÚÓÍ, ÍÓÚÓ˚Â ÔÓ-
‰ÓÎÊ‡˛Ú ÓÒÚ‡‚‡Ú¸Òfl ‚ ÚÂÒÌÓÏ ÍÓÌÚ‡ÍÚÂ Ò Ô˚Î¸ˆÂ‚˚ÏË ÁÂÌ‡ÏË ÔÓ˜ÚË ‰Ó
ÒÚ‡‰ËË Ëı ÁÂÎÓÒÚË. ãË¯¸ Ì‡ Ò‡Ï˚ı ÔÓÁ‰ÌËı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl (ËÒ. 8, 15, 16)
ÔÓËÒıÓ‰ËÚ ‡ÁÛ¯ÂÌËÂ ÍÎÂÚÓÍ Ú‡ÔÂÚÛÏ‡ Ë ÓÚÚÓÊÂÌËÂ Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ ÓÚ
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êËÒ. 10. éÒÌÓ‚Ì˚Â Ù‡Á˚ ‡Á‚ËÚËfl Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ Ô¯ÂÌËˆ˚ (ÔÓ Ì‡·Î˛‰ÂÌËflÏ Ì‡
ÊË‚ÓÏ Ï‡ÚÂË‡ÎÂ) (ÔÓ [êÓÏ‡ÌÓ‚, 1970·], éÂÎ, ÓË„. ‰‡ÌÌ˚Â)

1 – ÏËÍÓÒÔÓ‡ Ò ÌÂ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ˆËÚÓÔÎ‡ÁÏÓÈ; 2 – Ì‡˜‡ÎÓ Ù‡Á˚ ‚‡ÍÛÓÎËÁ‡ˆËË: 
Ó·‡ÁÓ‚‡ÌËÂ ÏÂÎÍËı ‚‡ÍÛÓÎÂÈ; 3, 4 – ÍÓÌÂˆ Ù‡Á˚ ‚‡ÍÛÓÎËÁ‡ˆËË: fl‰Ó ‡ÒÔÓÎÓÊÂÌÓ Û ‚ÌÛÚÂÌ-
ÌÂ„Ó ÍÓÌˆ‡ ÏËÍÓÒÔÓ˚, ‡ ‚‡ÍÛÓÎ¸ – Û ‚ÌÂ¯ÌÂ„Ó; ÏËÍÓÒÔÓ‡ ‚ ÍÓÌˆÂ Ù‡Á˚ ÓÒÚ‡; fl‰Ó 
Ì‡ıÓ‰ËÚÒfl Û ‚ÌÛÚÂÌÌÂ„Ó ÍÓÌˆ‡ Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡, ÔÓÚË‚ ÔÓ˚; 5, 7 – Ô˚Î¸ˆÂ‚ÓÂ ÁÂÌÓ Ò‡-
ÁÛ ÔÓÒÎÂ Á‡‚Â¯ÂÌËfl ÔÂ‚Ó„Ó ÏËÚÓÁ‡: fl‰Ó ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË ‚ Ò‚ÓÂÏ ÔÂ‚ÓÌ‡˜‡Î¸ÌÓÏ ÔÓ-
ÎÓÊÂÌËË ÓÍÓÎÓ „ÂÌÂ‡ÚË‚ÌÓÈ ÍÎÂÚÍË; 6 – Í‡ÎÎÓÁ‡ ‚ ÒÚÂÌÍÂ „ÂÌÂ‡ÚË‚ÌÓÈ ÍÎÂÚÍË (ÔÓ‰ ÛÎ¸Ú‡-
ÙËÓÎÂÚÓ‚˚Ï Ò‚ÂÚÓÏ); 8 – ÍÓÌÂˆ Ù‡Á˚ ‰‚ËÊÂÌËfl fl‰‡ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË, ‡ÒÔÓÎÓÊÂÌÌÓ„Ó
ÓÍÓÎÓ ÔÓ˚; 9, 10 – ÍÓÌÂˆ Ù‡Á˚ ‰‚ËÊÂÌËfl „ÂÌÂ‡ÚË‚ÌÓÈ ÍÎÂÚÍË, Ì‡ıÓ‰fl˘ÂÈÒfl ‚ ÍÓÌÚ‡ÍÚÂ 
Ò fl‰ÓÏ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË: ‚ ˆËÚÓÔÎ‡ÁÏÂ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË – Í‡ıÏ‡Î¸Ì˚Â ÁÂÌ‡. 
ç‡ ‚ÒÂı ÙÓÚÓ„‡ÙËflı ıÓÓ¯Ó ‚Ë‰Ì‡ ÔÓ‡ Ò ÓÔÂÍÛÎÛÏÓÏ. é·ÓÁÌ‡˜ÂÌËfl ÒÏ. Ì‡ ËÒ. 9



36

êËÒ. 11. èÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Â ÒÚ‡‰ËË ÙÓÏËÓ‚‡ÌËfl Ô˚Î¸ÌËÍ‡ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ
1–4 – ÔÂÏÂÈÓÚË˜ÂÒÍËÈ ÔÂËÓ‰; 5–6 – ÏÂÈÓÚË˜ÂÒÍËÈ ÔÂËÓ‰; 7–10 – ÔÓÒÚÏÂÈÓÚË˜ÂÒÍËÈ

ÔÂËÓ‰. é·˙flÒÌÂÌËfl ÒÏ. ÚÂÍÒÚ



Â„Ó ÔÓ‚ÂıÌÓÒÚË, ÍÓÚÓÓÏÛ, ÔÓ-‚Ë‰ËÏÓÏÛ, Ú‡ÍÊÂ ÒÔÓÒÓ·ÒÚ‚Û˛Ú Ó·ËÍÛÎ˚
[Heslop-Harrison, Dickinson, 1969; é„ÓÓ‰ÌËÍÓ‚‡, 1994]. é‰ÌÓ‚ÂÏÂÌÌÓÂ Ó·-
‡ÁÓ‚‡ÌËÂ ÒÔÓÓÔÓÎÎÂÌËÌÓ‚ÓÈ Ó·ÓÎÓ˜ÍË Ò Ó·ËÍÛÎ‡ÏË ‚ÓÍÛ„ Ú‡ÔÂÚÛÏ‡ Ë
˝ÍÁËÌ˚ Û ÏËÍÓÒÔÓ, ‡ Ú‡ÍÊÂ Ë‰ÂÌÚË˜ÌÓÒÚ¸ Ëı ıËÏË˜ÂÒÍÓÈ ÔËÓ‰˚ fl‚Îfl-
˛ÚÒfl ÔËÏÂÓÏ ÒÓÔflÊÂÌÌÓ„Ó ‡Á‚ËÚËfl ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡, ÒÔÓÓ„ÂÌÌ˚ı
ÒÚÛÍÚÛ Ë Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ. 

áÂÎÓÂ Ô˚Î¸ˆÂ‚ÓÂ ÁÂÌÓ, „ÓÚÓ‚ÓÂ Í ÔÓˆÂÒÒ‡Ï ÓÔ˚ÎÂÌËfl Ë ÓÔÎÓ‰ÓÚ‚Ó-
ÂÌËfl, ÚÂıÍÎÂÚÓ˜ÌÓÂ, ÒÓÒÚÓËÚ ËÁ ÍÛÔÌÓÈ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË, ˆËÚÓÔÎ‡Á-
Ï‡ ÍÓÚÓÓÈ ÒÓ‰ÂÊËÚ ·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó Í‡ıÏ‡Î‡ Ë fl‰Ó ÎÓÔ‡ÒÚÌÓÈ ÙÓ-
Ï˚, Ë ‰‚Ûı ÒÂÔÓ‚Ë‰Ì˚ı ÍÎÂÚÓÍ-ÒÔÂÏËÂ‚ (ËÒ. 9, 32–34). ëÚÂÌÍ‡ ÁÂÎÓ„Ó
Ô˚Î¸ÌËÍ‡ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ÒÎÓflÏË ˝ÍÁÓÚÂˆËfl, ˝Ì‰ÓÚÂˆËfl, ‰Â„ÂÌÂËÛ˛˘ËÏË
ÓÒÚ‡ÚÍ‡ÏË ÒÂ‰ÌÂ„Ó ÒÎÓfl Ë Ú‡ÔÂÚÛÏ‡ (ËÒ. 8, 17, 18). ùÍÁÓÚÂˆËÈ ÒËÎ¸ÌÓ ÍÛÚË-
ÌËÁËÓ‚‡Ì Ò ÔÓ‚ÂıÌÓÒÚË. ùÌ‰ÓÚÂˆËÈ ÒÓ‰ÂÊËÚ ÙË·ÓÁÌ˚Â ÛÚÓÎ˘ÂÌËfl, ‰Ó-
ÒÚË„‡˛˘ËÂ Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl Ë ÒÔÓÒÓ·ÒÚ‚Û˛˘ËÂ ‚ÒÍ˚‚‡ÌË˛ „ÌÂÁ‰
Ô˚Î¸ÌËÍ‡. í‡ÔÂÚÛÏ ÔÂ‰ÒÚ‡‚ÎÂÌ, „Î‡‚Ì˚Ï Ó·‡ÁÓÏ, Ú‡ÔÂÚ‡Î¸ÌÓÈ ÔÎÂÌÍÓÈ Ò
Ó·ËÍÛÎ‡ÏË. 

èÓ‚Â‰ÂÌÌÓÂ ‰ÂÚ‡Î¸ÌÓÂ Ò‡‚ÌËÚÂÎ¸ÌÓÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ ‡Á‚ËÚËfl Ô˚Î¸ÌË-
Í‡ Ô¯ÂÌËˆ˚ ÒÓÚ‡ ÑË‡Ï‡ÌÚ Ë ÎËÌËË îÓÚÓÒ Û·Â‰ËÚÂÎ¸ÌÓ ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ ÓÌÓ
ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ‚ ˆÂÎÓÏ ÒıÓ‰ÌÓ Ë ı‡‡ÍÚÂËÁÛÂÚÒfl ‡Ì‡ÎÓ„Ë˜ÌÓÈ ÒËÒÚÂÏÓÈ
ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı ÍÓÂÎflˆËÈ ‚ ‡Á‚ËÚËË Â„Ó ÓÒÌÓ‚Ì˚ı ÒÚÛÍÚÛ
(ËÒ. 11, 1–10; 12, 1–9). é‰Ì‡ÍÓ ÒÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÏÓÙÓ„ÂÌÂÁ Ô˚Î¸ÌË-
Í‡ Û ÎËÌËË îÓÚÓÒ ÓÚÎË˜‡ÂÚÒfl ·ÓÎÂÂ ÛÒÍÓÂÌÌ˚ÏË ÚÂÏÔ‡ÏË ÔÓ Ò‡‚ÌÂÌË˛ Ò
ÏÓÙÓ„ÂÌÂÁÓÏ Ô˚Î¸ÌËÍ‡ ÒÓÚ‡ ÑË‡Ï‡ÌÚ. ùÚÓ Ó·ÛÒÎÓ‚ÎÂÌÓ ·ÓÎÂÂ ·˚ÒÚ˚-
ÏË ÒÓÍ‡ÏË ÔÓıÓÊ‰ÂÌËfl ‚ÒÂı ÙÂÌÓÙ‡Á ‡Á‚ËÚËfl Í‡Í ÔÓfl‚ÎÂÌËfl ÒÍÓÓÒÔÂ-
ÎÓÒÚË, ËÏÂ˛˘ÂÈ ‚‡ÊÌÓÂ ÁÌ‡˜ÂÌËÂ ‚ Á‡ÒÛ¯ÎË‚˚ı ÍÎËÏ‡ÚË˜ÂÒÍËı ÛÒÎÓ‚Ëflı
ûÊÌÓ„Ó ì‡Î‡ [Å‡Ú˚„ËÌ‡, äÛ„ÎÓ‚‡, 2001].

í‡ÍËÏ Ó·‡ÁÓÏ, ÙÓÏËÓ‚‡ÌËÂ Ô˚Î¸ÌËÍ‡ Û flÓ‚ÓÈ Ïfl„ÍÓÈ Ô¯ÂÌËˆ˚
ÒÓÚ‡ ÑË‡Ï‡ÌÚ Ë ÎËÌËË îÓÚÓÒ ı‡‡ÍÚÂËÁÛÂÚÒfl ˆÂÌÚÓÒÚÂÏËÚÂÎ¸Ì˚Ï ÚË-
ÔÓÏ ‡Á‚ËÚËfl ÒÚÂÌÍË ÏËÍÓÒÔÓ‡Ì„Ëfl, Ó‰ÌÓÒÎÓÈÌ˚Ï ‡ÒÔÓÎÓÊÂÌËÂÏ ÏËÍ-
ÓÒÔÓ Ë Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ ‚ „ÌÂÁ‰Â, ÔÓÎflÌÓÒÚ¸˛ Ëı ÒÚÓÂÌËfl ‚ ÓÔÂ‰ÂÎÂÌ-
ÌÓÈ ÒÚ‡‰ËË, Ó·ÛÒÎÓ‚ÎÂÌÌÓÈ ÒÔÂˆËÙËÍÓÈ ÍÓÌÚ‡ÍÚ‡ Ò ÍÎÂÚÍ‡ÏË Ú‡ÔÂÚÛÏ‡ Ë
„‡‰ËÂÌÚ‡ Ú‡ÌÒÔÓÚ‡ ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚ ÓÚ ÌËı. ä‡Ê‰ÓÈ ÒÚ‡‰ËË ‡Á‚Ë-
ÚËfl Ò‚ÓÈÒÚ‚ÂÌÌ‡ ÓÔÂ‰ÂÎÂÌÌ‡fl ÒËÒÚÂÏ‡ ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı ÍÓÂÎflˆËÈ ‚
ÙÓÏËÓ‚‡ÌËË ÒÔÓÓ„ÂÌÌÓÈ ÚÍ‡ÌË, ÏËÍÓÒÔÓ, Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ Ë ÓÍÛÊ‡-
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êËÒ. 11 (ÓÍÓÌ˜‡ÌËÂ)



˛˘Ëı ÚÍ‡ÌÂÈ Ô˚Î¸ÌËÍ‡. ï‡‡ÍÚÂ ˝ÚËı ÍÓÂÎflˆËÈ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ÒÏÂÌÛ
ÔÓ„‡ÏÏ˚ ‡Á‚ËÚËfl Ô˚Î¸ÌËÍ‡ ÒÓ ÒÔÓÓÙËÚÌÓÈ Ì‡ „‡ÏÂÚÓÙËÚÌÛ˛, ÍÓÌÂ˜-
Ì˚Ï ÂÁÛÎ¸Ú‡ÚÓÏ ÍÓÚÓÓÈ fl‚ÎflÂÚÒfl ÙÓÏËÓ‚‡ÌËÂ Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ ÌÓ-
Ï‡Î¸ÌÓ„Ó ÒÚÓÂÌËfl (Ò ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍÓÈ Ë ‰‚ÛÏfl ÏÛÊÒÍËÏË „‡ÏÂÚ‡ÏË –
ÒÔÂÏËflÏË) Ë Ëı Û˜‡ÒÚËÂ ‚ ÔÓˆÂÒÒ‡ı ÓÔ˚ÎÂÌËfl Ë ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl. åÓÙÓ-
„ÂÌÂÚË˜ÂÒÍËÂ ÍÓÂÎflˆËË Ú‡ÍÊÂ Ó·ÛÒÎÓ‚ÎË‚‡˛Ú ‰ÓÒÚËÊÂÌËÂ ÚÍ‡ÌflÏË ÒÚÂÌ-
ÍË Ô˚Î¸ÌËÍ‡ ÛÓ‚Ìfl ÒÔÂˆË‡ÎËÁ‡ˆËË, ÌÂÓ·ıÓ‰ËÏÓÈ ‰Îfl ‚˚ÔÓÎÌÂÌËfl Ò‚ÓÈÒÚ-
‚ÂÌÌ˚ı ËÏ ÙÛÌÍˆËÈ. Ç˚fl‚ÎÂÌÌ˚Â ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËÂ ÍÓÂÎflˆËË ÔÓÁ‚Ó-
ÎËÎË ‚˚‰ÂÎËÚ¸ ‚ ÔÓˆÂÒÒÂ ‡Á‚ËÚËfl Ô˚Î¸ÌËÍ‡ Ô¯ÂÌËˆ˚ fl‰ ÍËÚË˜ÂÒÍËı
ÔÂËÓ‰Ó‚ Ë ÒÚ‡‰ËÈ ‡Á‚ËÚËfl, Í‡Ê‰ÓÈ ËÁ ÍÓÚÓ˚ı ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÓÔÂ‰ÂÎÂÌ-
Ì‡fl ÙÂÌÓÙ‡Á‡ ‡Á‚ËÚËfl ‡ÒÚÂÌËfl [Å‡Ú˚„ËÌ‡, 1974, 1987; Batygina, 2002;
Batygina, Vasilyeva, 2003].

êËÒ. 12. åËÍÓÒÔÓÓ„ÂÌÂÁ Ë ‡Á‚ËÚËÂ Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ Û Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ
é·˙flÒÌÂÌËfl ÒÏ. ÚÂÍÒÚ



ÉãÄÇÄ  4

äêàíàóÖëäÄü  ëíÄÑàü  êÄáÇàíàü  èõãúçàäÄ, 
éèíàåÄãúçÄü  Ñãü  àçÑìäñàà  åéêîéÉÖçÖáÄ 

IN  VITRO èé  ëèéêéîàíçéåì  èìíà

èÓÎÛ˜ÂÌÌ˚Â ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ‰‡ÌÌ˚Â ÔÓ ËÌ‰ÛÍˆËË ÒÔÓÓÙËÚÌÓÈ
ÔÓ„‡ÏÏ˚ ‡Á‚ËÚËfl Û ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÒÓÚÓ‚ Ë „Ë·Ë‰Ó‚ Ô¯ÂÌËˆ˚ ÔÓ‰Ú‚Â-
‰ËÎË Ó‰ËÌ ËÁ ÚÂÓÂÚË˜ÂÒÍË ‚ÓÁÏÓÊÌ˚ı ÔÛÚÂÈ ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚, ‡ ËÏÂÌ-
ÌÓ – ËÁ ËÒıÓ‰ÌÓ ÌÓÏ‡Î¸Ì˚ı ÏËÍÓÒÔÓ (ÒÏ. ËÒ. 1, 2). ìÒÚ‡ÌÓ‚ÎÂÌ‡ ÓÔÚË-
Ï‡Î¸Ì‡fl ÒÚ‡‰Ëfl ‰Îfl ÒÏÂÌ˚ ÔÓ„‡ÏÏ˚ ‡Á‚ËÚËfl Ò „‡ÏÂÚÓÙËÚÌÓÈ Ì‡ ÒÔÓÓ-
ÙËÚÌÛ˛ – ÒÚ‡‰Ëfl ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚. àÌÓÍÛÎflˆËfl
Ô˚Î¸ÌËÍÓ‚ ËÏÂÌÌÓ Ì‡ ˝ÚÓÈ ÒÚ‡‰ËË ÔË ‚ÒÂı ‡‚Ì˚ı ÛÒÎÓ‚Ëflı (ÒÔÓÒÓ· ÒÚÂÒ-
ÒÓ‚Ó„Ó ‚ÓÁ‰ÂÈÒÚ‚Ëfl, ÒÓÒÚ‡‚ ËÌ‰ÛÍˆËÓÌÌÓÈ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰˚) ÔË‚Ó‰ËÎ‡ Í
ËÌ‰ÛÍˆËË ÒÔÓÓÙËÚÌÓ„Ó ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡ Ë Ó·‡ÁÓ‚‡ÌË˛ „‡ÔÎÓË‰Ì˚ı ‡Ò-
ÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚. 

èÓ‚Â‰ÂÌÌ˚È ˆËÚÓ˝Ï·ËÓÎÓ„Ë˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÔÓÁ‚ÓÎËÎ Óı‡‡ÍÚÂËÁÓ-
‚‡Ú¸ ÒÚ‡‰Ë˛ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚ Û Ô¯ÂÌËˆ˚ ÎËÌËË îÓ-
ÚÓÒ Ò ÔÓÁËˆËË ÍÓÌˆÂÔˆËË ÍËÚË˜ÂÒÍËı ÔÂËÓ‰Ó‚ ‚ ‡Á‚ËÚËË Ô˚Î¸ÌËÍ‡. ëÔÓ-
ÒÓ·ÌÓÒÚ¸ Í ÔÂÂÍÎ˛˜ÂÌË˛ ÔÓ„‡ÏÏ˚ ‡Á‚ËÚËfl ÓÔÂ‰ÂÎflÂÚÒfl, ÔÓ-‚Ë‰ËÏÓ-
ÏÛ, ÓÒÓ·ÂÌÌÓÒÚflÏË ÒÚÛÍÚÛÌÓÈ Ó„‡ÌËÁ‡ˆËË ˝ÚÓÈ ÍÎÂÚÍË, ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸
ÂÂ ıÓÓ¯Ó ‚˚‡ÊÂÌÌÓÈ ÔÓÎflÌÓÒÚ¸˛: Ì‡ÎË˜ËÂÏ ÍÛÔÌÓÈ ‚‡ÍÛÓÎË ÒÓ ÒÚÓÓ-
Ì˚ ÔÓ˚ (ÓÔÂÍÛÎÛÏ‡) Ë fl‰‡, ‡ÒÔÓÎÓÊÂÌÌÓ„Ó ÒÚÓ„Ó ÔÓÚË‚ÓÔÓÎÓÊÌÓ
˝ÚÓÈ ÔÓÂ (ËÒ. 13, 1–3). 

ìÎ¸Ú‡ÒÚÛÍÚÛÌ˚È ‡Ì‡ÎËÁ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ, ˜ÚÓ ÓÒÌÓ‚Ì‡fl ˜‡ÒÚ¸ ˆË-
ÚÓÔÎ‡ÁÏ˚ Ò Ó„‡ÌÂÎÎ‡ÏË ‚ ÏËÍÓÒÔÓÂ ÒÍÓÌˆÂÌÚËÓ‚‡Ì‡ ‚ÓÍÛ„ fl‰‡ Ë
ÎË¯¸ ÌÂÁÌ‡˜ËÚÂÎ¸Ì‡fl – ÔËÒÚÂÌÌÓ, ‚ÓÍÛ„ ÍÛÔÌÓÈ ˝ÎÂÍÚÓÌÓÔÓÁ‡˜-
ÌÓÈ ‚‡ÍÛÓÎË. åËÍÓÒÔÓ‡ Ì‡ ˝ÚÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl ı‡‡ÍÚÂËÁÛÂÚÒfl ‡Í-
ÚË‚Ì˚ÏË ÔÓˆÂÒÒ‡ÏË ÏÂÚ‡·ÓÎËÁÏ‡. ÑÓÏËÌËÛ˛˘ËÏË ÒÚÛÍÚÛ‡ÏË ˆËÚÓ-
ÔÎ‡ÁÏ˚ ÏËÍÓÒÔÓ˚ fl‚Îfl˛ÚÒfl ˆËÒÚÂÌ˚ ùê Ë ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â ÚÛ·ÛÎfl-
Ì˚Â Ó·‡ÁÓ‚‡ÌËfl. åËÚÓıÓÌ‰ËË ÏÂÎÍËÂ Ë, ÒÛ‰fl ÔÓ ÒÚÂÔÂÌË ‡Á‚ËÚÓÒÚË
ÍËÒÚ, ÔËÌËÏ‡˛Ú ‡ÍÚË‚ÌÓÂ Û˜‡ÒÚËÂ ‚ ÍÎÂÚÓ˜ÌÓÏ ÏÂÚ‡·ÓÎËÁÏÂ. ÄÔÔ‡‡Ú
ÉÓÎ¸‰ÊË ‡ÍÚË‚Ì˚È. èËÒÛÚÒÚ‚Û˛Ú ÎËÔË‰Ì˚Â Ó·‡ÁÓ‚‡ÌËfl, Ë·ÓÒÓÏ˚,
‚ÍÎ˛˜‡fl ÔÓÎËÒÓÏ˚, ‡ÁÌ˚Â ÔÓ ‡ÁÏÂÛ Ë ˝ÎÂÍÚÓÌÌÓÈ ÔÎÓÚÌÓÒÚË ÒÙÂÓ-
ÒÓÏ˚ Ë ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â ‚ÂÁËÍÛÎ˚ ‡ÁÌÓÓ·‡ÁÌÓÈ ÒÚÛÍÚÛ˚, Ó·‡ÁÛ˛-
˘ËÂ ÏÛÎ¸ÚË‚ÂÁËÍÛÎflÌ˚Â ÚÂÎ‡. îÓÏ‡ ÔÎ‡ÒÚË‰ ÓÍÛ„Î‡fl ËÎË ‡ÏÂ·ÓË‰-
Ì‡fl, Ëı ‡ÁÏÂ ÌÂ ÔÂ‚˚¯‡ÂÚ 2 ÏÍÏ. ëÚÓÏ‡ ÔÎ‡ÒÚË‰ ÏÂÎÍÓÁÂÌËÒÚ‡
(ËÒ. 14, 1–5).

39



ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÔÓ fl‰Û ÔËÁÌ‡ÍÓ‚ (Ì‡ÎË˜ËÂ ÍÛÔÌÓ„Ó fl‰‡, ıÓÓ-
¯Ó ‡Á‚ËÚÓÈ ˆÂÌÚ‡Î¸ÌÓÈ ‚‡ÍÛÓÎË Ë ‡ÔËÍ‡Î¸ÌÓ-·‡Á‡Î¸ÌÓÈ Ó„‡ÌËÁ‡ˆËË
ÍÎÂÚÍË) ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌ‡fl ÏËÍÓÒÔÓ‡ ÒÚÛÍÚÛÌÓ ÒıÓ‰Ì‡ ÒÓ ÁÂÎÓÈ
flÈˆÂÍÎÂÚÍÓÈ ·ÓÎ¸¯ËÌÒÚ‚‡ ˆ‚ÂÚÍÓ‚˚ı ‡ÒÚÂÌËÈ. ùÚÓ ÔÓ‰Ú‚ÂÊ‰‡ÂÚ ÚÂÓÂÚË-
˜ÂÒÍÓÂ ÔÓÎÓÊÂÌËÂ Ó ÒÛ˘ÂÒÚ‚Ó‚‡ÌËË ÔËÌˆËÔË‡Î¸ÌÓ„Ó ÒıÓ‰ÒÚ‚‡ ‚ Ó„‡ÌËÁ‡-
ˆËË ËÌËˆË‡Î¸Ì˚ı ÍÎÂÚÓÍ ÌÓ‚Ó„Ó ËÌ‰Ë‚Ë‰‡ ÔË ‡ÁÎË˜Ì˚ı ÒËÒÚÂÏ‡ı ÂÔÓ-
‰ÛÍˆËË ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı Ë ‚ ÍÛÎ¸ÚÛÂ in vitro (ÒÏ. „Î‡‚Û 1, ËÒ. 4).

ÇÒfl ÒÓ‚ÓÍÛÔÌÓÒÚ¸ ÓÚÏÂ˜ÂÌÌ˚ı ÓÒÓ·ÂÌÌÓÒÚÂÈ ÒÚÛÍÚÛÌÓÈ Ó„‡ÌËÁ‡ˆËË
ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌ˚ı ÏËÍÓÒÔÓ ÔÓÁ‚ÓÎflÂÚ ÓˆÂÌË‚‡Ú¸ Ëı Í‡Í ÍÎÂÚÍË,
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êËÒ. 13. ëÚÓÂÌËÂ ˆ‚ÂÚÍ‡ (1) Ë ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡ (2, 3) Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ 
‚ ÍËÚË˜ÂÒÍÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl

1, 2 – ÔÓ [äÛ„ÎÓ‚‡, 2001]; 3 – ÔÓ [ÉÓ·ÛÌÓ‚‡, 1993]
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êËÒ. 14. ëÚÓÂÌËÂ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚ ‚ Ó·Î‡ÒÚË ÓÔÂÍÛÎÛÏ‡ (1, 2)
Ë fl‰‡ (3–5) ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı (íùå); ‚Ë‰ÂÌ ÍÓÌÚ‡ÍÚ ÏËÍÓÒÔÓ˚ Ò ÍÎÂÚÍ‡ÏË
Ú‡ÔÂÚÛÏ‡ ÔÓÒÂ‰ÒÚ‚ÓÏ ÓÔÂÍÛÎÛÏ‡ Ë Ó·ËÍÛÎ (1, 2)



ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍË ÍÓÏÔÂÚÂÌÚÌ˚Â Í ÔÂÂÍÎ˛˜ÂÌË˛ ÔÓ„‡ÏÏ˚ ‡Á‚ËÚËfl 
Ò „‡ÏÂÚÓÙËÚÌÓÈ Ì‡ ‡Î¸ÚÂÌ‡ÚË‚ÌÛ˛ ÒÔÓÓÙËÚÌÛ˛ in vitro.

ëÚÂÌÍ‡ „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡ Ì‡ ÒÚ‡‰ËË ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ-
˚ ı‡‡ÍÚÂËÁÛÂÚÒfl ÍÛÚËÌËÁ‡ˆËÂÈ Ó·ÓÎÓ˜ÂÍ ÍÎÂÚÓÍ ˝ÍÁÓÚÂˆËfl, Ì‡˜‡ÎÓÏ ÙÓ-
ÏËÓ‚‡ÌËfl ÙË·ÓÁÌ˚ı ÛÚÓÎ˘ÂÌËÈ ‚ Ó·ÓÎÓ˜Í‡ı ÍÎÂÚÓÍ ˝Ì‰ÓÚÂˆËfl, ‡ Ú‡ÍÊÂ Ì‡-
˜‡ÎÓÏ ‰ÂÒÚÛÍˆËË ÍÎÂÚÓÍ ÒÂ‰ÌÂ„Ó ÒÎÓfl Ë Ú‡ÔÂÚÛÏ‡ (ËÒ. 13, 2, 3; 15, 1). Ç‡Ê-
ÌÓ ÔÓ‰˜ÂÍÌÛÚ¸, ˜ÚÓ ‚ÒÂ ÏËÍÓÒÔÓ˚ ÔË ˝ÚÓÏ Ì‡ıÓ‰flÚÒfl ‚ ÚÂÒÌÓÏ ÍÓÌÚ‡ÍÚÂ Ò
Ó·ÓÎÓ˜Í‡ÏË ÍÎÂÚÓÍ Ú‡ÔÂÚÛÏ‡, ÓÒÛ˘ÂÒÚ‚Îfl˛˘ËÏÒfl ‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ ÒÚÂÔÂÌË
ÔÓÒÂ‰ÒÚ‚ÓÏ ÔÓ Ë Ó·ËÍÛÎ (ËÒ. 14, 1, 2; 15, 1, 2). í‡ÍÓÈ ÍÓÌÚ‡ÍÚ Ó·ÂÒÔÂ˜Ë‚‡-
ÂÚ ÔÓÒÚÛÔÎÂÌËÂ ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚ ÓÚ Â„Ó ÍÎÂÚÓÍ Í ÏËÍÓÒÔÓ‡Ï Ë ‚ ÚÓ ÊÂ
‚ÂÏfl ÓÔÂ‰ÂÎflÂÚ ÔÓÎflÌÓÒÚ¸ ÔÓÒÎÂ‰ÌËı – Á‡ Ò˜ÂÚ ÒÓÁ‰‡‚‡ÂÏÓ„Ó „‡‰ËÂÌÚ‡
Ú‡ÌÒÔÓÚ‡ ÏÂÚ‡·ÓÎËÚÓ‚.
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êËÒ. 14 (ÓÍÓÌ˜‡ÌËÂ)



Ç‡ÊÌÓÂ ‰Ë‡„ÌÓÒÚË˜ÂÒÍÓÂ ÁÌ‡˜ÂÌËÂ ËÏÂÂÚ ‚˚fl‚ÎÂÌÌ‡fl ÍÓÂÎflˆËfl ÏÂÊ-
‰Û Ì‡˜‡ÎÓÏ ÙÓÏËÓ‚‡ÌËfl ÙË·ÓÁÌ˚ı ÛÚÓÎ˘ÂÌËÈ ‚ Ó·ÓÎÓ˜Í‡ı ÍÎÂÚÓÍ 
˝Ì‰ÓÚÂˆËfl ‚ Ô˚Î¸ÌËÍÂ Ë Û‚ÂÎË˜ÂÌËÂÏ ÍÓÎË˜ÂÒÚ‚‡ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡Ì-
Ì˚ı ÏËÍÓÒÔÓ (·ÓÎÂÂ 70%) ‚ Â„Ó „ÌÂÁ‰Â. èÓ˝ÚÓÏÛ ÔÓfl‚ÎÂÌËÂ ÙË·ÓÁÌ˚ı
ÛÚÓÎ˘ÂÌËÈ ‚ ˝Ì‰ÓÚÂˆËË ÒÎÛÊËÚ ˜ÂÚÍËÏ ÏÓÙÓÎÓ„Ë˜ÂÒÍËÏ Ï‡ÍÂÓÏ Ô˚Î¸-
ÌËÍ‡ Ô¯ÂÌËˆ˚ ‚ ÍËÚË˜ÂÒÍÓÈ ÒÚ‡‰ËË ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ-
˚. îÂÌÓÚËÔË˜ÂÒÍËÂ ÔËÁÌ‡ÍË ‡ÒÚÂÌËÈ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ, ÒÓ‰ÂÊ‡-
˘Ëı Ô˚Î¸ÌËÍË Ì‡ ˝ÚÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl, Ú‡ÍÊÂ ËÏÂ˛Ú ‰Ë‡„ÌÓÒÚË˜ÂÒÍÓÂ ÁÌ‡-
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êËÒ. 15. ëÚÓÂÌËÂ ÒÚÂÌÍË „ÌÂÁ‰‡ (1) Ë Ó·ËÍÛÎ (2) Ô˚Î¸ÌËÍ‡ Ì‡ ÒÚ‡‰ËË
ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚

1 – íùå; 2 – ëùå



˜ÂÌËÂ: ÍÓÌ˜ËÍ ÍÓÎÓÒ‡, Ì‡ıÓ‰fl˘Â„ÓÒfl ‚ ÎËÒÚÓ‚ÓÈ Ó·ÂÚÍÂ, ‡ÒÔÓÎ‡„‡ÂÚÒfl
ÒÚÓ„Ó Ì‡ 1/4 ‡ÒÒÚÓflÌËfl ÓÚ ÓÒÌÓ‚‡ÌËfl ÙÎ‡„Ó‚Ó„Ó ÎËÒÚ‡ ‰Ó ÓÒÌÓ‚‡ÌËfl ÔÂ‰-
ÔÓÒÎÂ‰ÌÂ„Ó ÒÌËÁÛ ÎËÒÚ‡ (VII ˝Ú‡Ô Ó„‡ÌÓ„ÂÌÂÁ‡).

ë‚Â‰ÂÌËfl Ó ÒÚ‡‰ËË ÏËÍÓÒÔÓ˚ Í‡Í ÓÔÚËÏ‡Î¸ÌÓÈ ‰Îfl ÒÏÂÌ˚ ÔÓ„‡ÏÏ˚
Ò „‡ÏÂÚÓÙËÚÌÓÈ Ì‡ ÒÔÓÓÙËÚÌÛ˛ ÔË‚Â‰ÂÌ˚ ‚ fl‰Â ËÒÒÎÂ‰Ó‚‡ÌËÈ, Ó‰Ì‡ÍÓ
Ò‚Ó‰flÚÒfl „Î‡‚Ì˚Ï Ó·‡ÁÓÏ Í ÍÓÌÒÚ‡Ú‡ˆËË Ù‡ÍÚ‡, ·ÂÁ Û˜ÂÚ‡ ÔÂËÓ‰ËÁ‡ˆËË
‡Á‚ËÚËfl ˝ÚÓÈ ÍÎÂÚÍË Ë ÓÍÛÊ‡˛˘Ëı ÚÍ‡ÌÂÈ Ô˚Î¸ÌËÍ‡ (Shimada et al., 1995;
Reynolds, Crawford, 1997; Immonen, Antilla, 1998; Ë ‰.). Ç ÓÚ‰ÂÎ¸Ì˚ı ‡·ÓÚ‡ı
ÔÂ‰ÔËÌflÚ‡ ÔÓÔ˚ÚÍ‡ (ÓÒÌÓ‚‡ÌÌ‡fl ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ Ì‡ ‰‡ÌÌ˚ı ÒÚ‡ÚËÒÚË˜Â-
ÒÍÓ„Ó ‡Ì‡ÎËÁ‡) ËÌÚÂÔÂÚËÓ‚‡Ú¸ ‰‡ÌÌÛ˛ ÒÚ‡‰Ë˛ Í‡Í Ò‚ÓÂÓ·‡ÁÌÓÂ 
“ÏÓÙÓ„ÂÌÌÓÂ ÓÍÌÓ” ‰Îfl ÔÂÂÍÎ˛˜ÂÌËfl ÔÓ„‡ÏÏ˚ ‡Á‚ËÚËfl Ì‡ ÒÔÓÓÙËÚ-
ÌÛ˛ [ÄÌÓıËÌ, ëÂÏÓ‚‡, 1991]. àÏÂÌÌÓ ÔË‚ÎÂ˜ÂÌËÂ ÍÓÌˆÂÔˆËË ÍËÚË˜ÂÒÍËı
ÔÂËÓ‰Ó‚ Ë ÓˆÂÌÍ‡ ÒÚÛÍÚÛÌÓÈ Ó„‡ÌËÁ‡ˆËË Ô˚Î¸ÌËÍ‡ Ò ÔÓÁËˆËË ÒËÒÚÂÏÌÓ-
„Ó ÔÓ‰ıÓ‰‡ ÔÓÁ‚ÓÎËÎË Óı‡‡ÍÚÂËÁÓ‚‡Ú¸ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÛ˛ ÏËÍÓ-
ÒÔÓÛ Í‡Í ÍÎÂÚÍÛ, ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍË ÍÓÏÔÂÚÂÌÚÌÛ˛ Í ÔÂÂÍÎ˛˜ÂÌË˛ ÔÓ-
„‡ÏÏ˚ ‡Á‚ËÚËfl Ò „‡ÏÂÚÓÙËÚÌÓÈ Ì‡ ÒÔÓÓÙËÚÌÛ˛, ‡ Ú‡ÍÊÂ ‚˚fl‚ËÚ¸ ÏÓ-
ÙÓÎÓ„Ë˜ÂÒÍËÂ Ï‡ÍÂ˚ ‰Îfl ÂÂ ˝ÍÒÔÂÒÒ-‰Ë‡„ÌÓÒÚËÍË Ë ÚÂÏ Ò‡Ï˚Ï ÓÔÚËÏË-
ÁËÓ‚‡Ú¸ ÔÓˆÂÒÒ ÔÓÎÛ˜ÂÌËfl Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó ÍÓÎË˜ÂÒÚ‚‡ „‡ÔÎÓË‰Ó‚. 



ÉãÄÇÄ  5

åéêîéÉÖçÖá  åàäêéëèéêõ  èêà  àçÑìäñàà 
ëèéêéîàíçéâ  èêéÉêÄååõ

àÌ‰ÛÍˆËfl ÔÂÂÍÎ˛˜ÂÌËfl ÔÓ„‡ÏÏ˚ ‡Á‚ËÚËfl ÏËÍÓÒÔÓ, Ì‡ıÓ‰fl˘ËıÒfl
‚ ÍËÚË˜ÂÒÍÓÈ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÒÚ‡‰ËË, Ò „‡ÏÂÚÓÙËÚÌÓÈ Ì‡ ÒÔÓÓ-
ÙËÚÌÛ˛ ‚ ÛÒÎÓ‚Ëflı in vitro ‰ÓÒÚË„‡ÂÚÒfl ‚ÓÁ‰ÂÈÒÚ‚ËÂÏ Ì‡ Ô˚Î¸ÌËÍË ÔÂÂ‰ Ëı
ËÌÓÍÛÎflˆËÂÈ ‡ÁÎË˜Ì˚ÏË ÒÚÂÒÒÓ‚˚ÏË Ù‡ÍÚÓ‡ÏË (ÙËÁË˜ÂÒÍËÏË, ıËÏË˜ÂÒ-
ÍËÏË, ·ËÓıËÏË˜ÂÒÍËÏË). Ç ·ËÓÚÂıÌÓÎÓ„Ë˜ÂÒÍÓÈ Ô‡ÍÚËÍÂ Ì‡Ë·ÓÎÂÂ Û‰Ó·ÂÌ
Ë ÔÂ‰ÔÓ˜ÚËÚÂÎÂÌ ÒÔÓÒÓ· ‚ÓÁ‰ÂÈÒÚ‚Ëfl Ì‡ Ô˚Î¸ÌËÍË, Ì‡ıÓ‰fl˘ËÂÒfl ‚ ËÁÓÎËÓ-
‚‡ÌÌ˚ı ÒÓˆ‚ÂÚËflı, ıÓÎÓ‰ÓÏ ‚ ÓÔÂ‰ÂÎÂÌÌÓÏ ÂÊËÏÂ – Ú‡Í Ì‡Á˚‚‡ÂÏ‡fl ıÓÎÓ-
‰Ó‚‡fl ÔÂ‰Ó·‡·ÓÚÍ‡, ËÎË cold pretreatment [Narayanaswamy, George, 1982;
Huang, 1986; ë‡Ú‡Ó‚‡, 1997; Heberle-Bors, 1998; Immonen, Robinson, 2000;
Wang et al., 2000; Bai, Qu, 2001; Ë ‰.]. Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ú‡ÍÊÂ ·˚Î ËÒ-
ÔÓÎ¸ÁÓ‚‡Ì ‰‡ÌÌ˚È ÏÂÚÓ‰Ë˜ÂÒÍËÈ ÔËÂÏ – ÔÂ‰‚‡ËÚÂÎ¸ÌÓÂ ÒÚÂÒÒÓ‚ÓÂ ‚ÓÁ-
‰ÂÈÒÚ‚ËÂ Ì‡ Ô˚Î¸ÌËÍË Ô¯ÂÌËˆ˚, Ì‡ıÓ‰fl˘ËÂÒfl ‚ ËÁÓÎËÓ‚‡ÌÌ˚ı ÍÓÎÓÒ¸flı,
ıÓÎÓ‰ÓÏ ‚ ÒÎÂ‰Û˛˘ÂÏ ÂÊËÏÂ: 4 ± 1°ë ‚ ÚÂ˜ÂÌËÂ 7 ÒÛÚ.

ëÚÂÒÒÓ‚ÓÂ ‚ÓÁ‰ÂÈÒÚ‚ËÂ ıÓÎÓ‰ÓÏ ÔË‚Ó‰ËÚ Í Ì‡Û¯ÂÌË˛ ˆÂÎÓÒÚÌÓÒÚË
Ô˚Î¸ÌËÍ‡ Í‡Í Â‰ËÌÓÈ ËÌÚÂ„ËÓ‚‡ÌÌÓÈ ÒËÒÚÂÏ˚, ÔÓfl‚Îfl˛˘ÂÂÒfl ‚ “ÓÚ˚-
‚Â” ÏËÍÓÒÔÓ ÓÚ ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡. ëÓ„Î‡ÒÌÓ ‰‡ÌÌ˚Ï Ò‚ÂÚÓ‚ÓÈ Ë Ú‡ÌÒÏËÒ-
ÒËÓÌÌÓÈ ˝ÎÂÍÚÓÌÌÓÈ ÏËÍÓÒÍÓÔËË, ÔÓÒÎÂ 3 ÒÛÚ ÒÚÂÒÒÓ‚Ó„Ó ‚ÓÁ‰ÂÈÒÚ‚Ëfl ıÓ-
ÎÓ‰ÓÏ Ì‡˜ËÌ‡ÂÚÒfl ÔÓÒÚÂÔÂÌÌÓÂ Ì‡Û¯ÂÌËÂ ÍÓÌÚ‡ÍÚ‡ ÏËÍÓÒÔÓ Ò ÍÎÂÚÍ‡ÏË
Ú‡ÔÂÚÛÏ‡ (ËÒ. 16, 17). ç‡ 7-Â ÒÛÚ ˝ÚÓÚ ÔÓˆÂÒÒ ‰ÓÒÚË„‡ÂÚ Ï‡ÍÒËÏÛÏ‡ – 100%
ÓÚ˚‚‡ ÏËÍÓÒÔÓ ÓÚ Ú‡ÔÂÚÛÏ‡.

ç‡Û¯ÂÌËÂ ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı Ë ÏÓÙÓÙËÁËÓÎÓ„Ë˜ÂÒÍËı ÍÓÂÎflˆËÈ
ÏÂÊ‰Û ÚÍ‡ÌflÏË ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡ Ë ÏËÍÓÒÔÓ‡ÏË, Ò‚flÁ‡ÌÌÓÂ Ò ÔÂÂıÓ‰ÓÏ Ì‡
ÒÔÓÓÙËÚÌ˚È ÔÛÚ¸ ‡Á‚ËÚËfl, ËÏÂÂÚ ÒÎÂ‰ÒÚ‚ËÂÏ ËÁÏÂÌÂÌËÂ ÒÚÛÍÚÛÌÓÈ Ó„‡-
ÌËÁ‡ˆËË ÏËÍÓÒÔÓ˚ (ÔÓˆÂÒÒ ÔÓÒÚÂÔÂÌÌÓÈ ‰Â‚‡ÍÛÓÎËÁ‡ˆËË Ë ÒËÌÚÂÁ ˆËÚÓ-
ÔÎ‡ÁÏ˚, ÔÂÂÏÂ˘ÂÌËÂ fl‰‡ ËÁ ÔËÒÚÂÌÌÓ„Ó ÔÓÎÓÊÂÌËfl Í ˆÂÌÚ‡Î¸ÌÓÏÛ, ËÁÏÂ-
ÌÂÌËÂ ÔÓÎflÌÓÒÚË – ÒÏ. ÌËÊÂ). é‰ÌÓ‚ÂÏÂÌÌÓ Ì‡·Î˛‰‡ÂÚÒfl ‰Â„ÂÌÂ‡ˆËfl ÒÎÓÂ‚
ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡, ÔÓfl‚Îfl˛˘‡flÒfl ‚ ÒÊ‡ÚËË ÍÎÂÚÓÍ, ÓÚÒÚ‡‚‡ÌËË ÔÓÚÓÔÎ‡ÒÚÓ‚
ÓÚ ÍÎÂÚÓ˜ÌÓÈ Ó·ÓÎÓ˜ÍË, ËÁÏÂÌÂÌËË ÒÚÛÍÚÛ˚ ˆËÚÓÔÎ‡ÁÏ˚ Ë Ú.‰. (ËÒ. 18). 

êÂÁÛÎ¸Ú‡Ú ‚ÒÂı ˝ÚËı ËÁÏÂÌÂÌËÈ – Ì‡Û¯ÂÌËÂ ÔÓˆÂÒÒ‡ ÌÓÏ‡Î¸ÌÓ„Ó ÙÓ-
ÏËÓ‚‡ÌËfl Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ (ÏÛÊÒÍÓ„Ó „‡ÏÂÚÓÙËÚ‡) Ë ÔÂÂÍÎ˛˜ÂÌËÂ ÔÓ-
„‡ÏÏ˚ Â„Ó ‡Á‚ËÚËfl Ò „‡ÏÂÚÓÙËÚÌÓÈ Ì‡ ÒÔÓÓÙËÚÌÛ˛. Ç ÛÒÎÓ‚Ëflı ÍÛÎ¸ÚÛ˚
in vitro ÏËÍÓÒÔÓ˚, ÎË¯ÂÌÌ˚Â ÍÓÌÚ‡ÍÚ‡ ÒÓ ÒÚÂÌÍÓÈ Ô˚Î¸ÌËÍ‡, ‚ÏÂÒÚÓ ÌÂ‡‚-
ÌÓ„Ó ‰ÂÎÂÌËfl Ë ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ„Ó ÔÓıÓÊ‰ÂÌËfl ÒÚ‡‰ËÈ ‰‚Û- Ë ÚÂıÍÎÂÚÓ˜ÌÓ-
„Ó Ô˚Î¸ˆÂ‚Ó„Ó ÁÂÌ‡ ÔÂÂıÓ‰flÚ Í ÓÚÌÓÒËÚÂÎ¸ÌÓ ‡‚ÌÓÏÛ ÒËÏÏÂÚË˜ÌÓÏÛ ‰Â-
ÎÂÌË˛. Ñ‡Î¸ÌÂÈ¯ÂÂ ‡Á‚ËÚËÂ ÔÓ‰ÛÍÚÓ‚ ‡‚ÌÓ„Ó ‰ÂÎÂÌËfl ÏÓÊÂÚ ÓÒÛ˘ÂÒÚ‚-
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êËÒ. 16. ëÚÓÂÌËÂ „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ ÔÓÒÎÂ ÒÚÂÒÒÓ‚Ó„Ó
‚ÓÁ‰ÂÈÒÚ‚Ëfl ıÓÎÓ‰ÓÏ

ç‡·Î˛‰‡ÂÚÒfl ÓÚ˚‚ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌ˚ı ÏËÍÓÒÔÓ ÓÚ ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡ (ëå)

êËÒ. 17. î‡„ÏÂÌÚ ÔÓ‚ÂıÌÓÒÚË ÏËÍÓÒÔÓ˚ Ë ÍÎÂÚÓÍ Ú‡ÔÂÚÛÏ‡ ‚Ó ‚ÂÏfl
ÒÚÂÒÒÓ‚Ó„Ó ‚ÓÁ‰ÂÈÒÚ‚Ëfl ıÓÎÓ‰ÓÏ, ËÎÎ˛ÒÚËÛ˛˘ËÈ Ì‡Û¯ÂÌËÂ ÍÓÌÚ‡ÍÚ‡ ÏÂÊ‰Û
ÌËÏË (íùå)



ÎflÚ¸Òfl ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ‡ÁÎË˜Ì˚ÏË ÔÛÚflÏË ÏÓÙÓ„ÂÌÂÁ‡ (˝Ï·ËÓË‰Ó„ÂÌÂÁ
ËÎË Ó„‡ÌÓ„ÂÌÂÁ – ˜ÂÂÁ Í‡ÎÎÛÒÓ„ÂÌÂÁ), ˜ÚÓ Á‡‚ËÒËÚ ÓÚ ÛÒÎÓ‚ËÈ ÍÛÎ¸ÚË‚ËÓ‚‡-
ÌËfl, ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸ ÓÚ „ÓÏÓÌ‡Î¸ÌÓ„Ó ÒÓÒÚ‡‚‡ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰˚.

ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ Ì‡Û¯ÂÌËÂ ÍÓÌÚ‡ÍÚ‡ ÏËÍÓÒÔÓ ÒÓ ÒÚÂÌÍÓÈ
Ô˚Î¸ÌËÍ‡ Ì‡·Î˛‰‡ÂÚÒfl Ë ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı, ÌÓ ‚ ÓÚÎË˜ËÂ ÓÚ ÛÒÎÓ‚ËÈ
in vitro ÔË‚Ó‰ËÚ Í ‚ÓÁÌËÍÌÓ‚ÂÌË˛ ÙÂÌÓÏÂÌ‡ ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÛÊÒÍÓÈ
ÒÚÂËÎ¸ÌÓÒÚË Ë ÔÓfl‚ÎÂÌË˛ ÒÚÂËÎ¸ÌÓÈ Ô˚Î¸ˆ˚. 

Ç ÎËÚÂ‡ÚÛÂ ‚˚ÒÍ‡Á‡Ì˚ ÔÓÚË‚ÓÔÓÎÓÊÌ˚Â ÏÌÂÌËfl Ó ÓÎË ÒÚÂÒÒÓ‚Ó„Ó
‚ÓÁ‰ÂÈÒÚ‚Ëfl Ì‡ Ô˚Î¸ÌËÍË ıÓÎÓ‰ÓÏ, ËÌ‰ÛˆËÛ˛˘ËÏ ÒÔÓÓÙËÚÌÛ˛ ÔÓ„‡ÏÏÛ
ÏÓÙÓ„ÂÌÂÁ‡ ÏËÍÓÒÔÓ in vitro: ıÓÎÓ‰ ‡ÍÚË‚ËÁËÛÂÚ ‰Â„ÂÌÂ‡ˆË˛ ÏËÍÓ-
ÒÔÓ, Ë ËÏÂÌÌÓ ÔÓ‰ÛÍÚ˚ ‰Â„ÂÌÂ‡ˆËË fl‚Îfl˛ÚÒfl ËÌ‰ÛÍÚÓ‡ÏË ÒÔÓÓÙËÚÌÓ„Ó
ÔÛÚË ‡Á‚ËÚËfl “‚˚ÊË‚¯Ëı” ÏËÍÓÒÔÓ [Wang et al., 2000]; ıÓÎÓ‰ ÔË‚Ó‰ËÚ Í
Á‡‰ÂÊÍÂ ‰Â„ÂÌÂ‡ˆËË ÏËÍÓÒÔÓ Ë ÔÓˆÂÒÒÓ‚ ‰ÂÒÚÛÍˆËË ÍÎÂÚÓÍ ÒÚÂÌÍË
Ô˚Î¸ÌËÍ‡, ‡ ËÌ‰ÛÍÚÓ‡ÏË ÒÎÛÊ‡Ú ÍÓÏÔÓÌÂÌÚ˚ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰˚ [Liang,
Fang, 1986]. Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ‚ÔÂ‚˚Â ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÒÚÂÒÒÓ‚ÓÂ ‚ÓÁ‰ÂÈÒÚ-
‚ËÂ ıÓÎÓ‰ÓÏ ‚ ‚˚fl‚ÎÂÌÌÓÏ ÂÊËÏÂ ‚˚Á˚‚‡ÂÚ Ì‡Û¯ÂÌËÂ ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı
ÍÓÂÎflˆËÈ ‚ ‡Á‚ËÚËË ÏËÍÓÒÔÓ Ë ÚÍ‡ÌÂÈ ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡ Ë, Í‡Í ÒÎÂ‰ÒÚ-
‚ËÂ, – Ì‡Û¯ÂÌËÂ ˆÂÎÓÒÚÌÓÒÚË Ô˚Î¸ÌËÍ‡ Í‡Í ËÌÚÂ„ËÓ‚‡ÌÌÓÈ ÒËÒÚÂÏ˚. àÒ-
ıÓ‰fl ËÁ ˝ÚÓ„Ó, Ó˜Â‚Ë‰ÌÓ, ˜ÚÓ Ò‡ÏÓ ÒÚÂÒÒÓ‚ÓÂ ‚ÓÁ‰ÂÈÒÚ‚ËÂ ıÓÎÓ‰ÓÏ (ÌËÁÍËÂ
ÔÓÎÓÊËÚÂÎ¸Ì˚Â ÚÂÏÔÂ‡ÚÛ˚) fl‚ÎflÂÚÒfl ‚ÓÁÏÓÊÌ˚Ï ÚË„„ÂÓÏ (ËÌ‰ÛÍÚÓÓÏ)
ÒÔÓÓÙËÚÌÓ„Ó ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡ ‚ ÍÛÎ¸ÚÛÂ in vitro ÏËÍÓÒÔÓ, Ì‡ıÓ‰fl˘ËıÒfl
‚ ÍËÚË˜ÂÒÍÓÈ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl. 
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êËÒ. 18. î‡„ÏÂÌÚ ÒÚÂÌÍË „ÌÂÁ‰‡ Ô˚Î¸ÌËÍ‡ Ò ÔËÁÌ‡Í‡ÏË ‰Â„ÂÌÂ‡ˆËË ÍÎÂÚÓÍ ÔË
ÒÚÂÒÒÓ‚ÓÏ ‚ÓÁ‰ÂÈÒÚ‚ËË ıÓÎÓ‰ÓÏ (íùå)



ÉãÄÇÄ  6

ÉéêåéçÄãúçÄü  êÖÉìãüñàü  èìíÖâ 
åéêîéÉÖçÖáÄ  åàäêéëèéêõ 

èé  ëèéêéîàíçéâ  èêéÉêÄååÖ  IN  VITRO

Ç‡ÊÌÓÒÚ¸ ‚ÍÎ˛˜ÂÌËfl ÙËÚÓ„ÓÏÓÌÓ‚ ‚ ÒÓÒÚ‡‚ ËÌ‰ÛÍˆËÓÌÌÓÈ ÔËÚ‡ÚÂÎ¸-
ÌÓÈ ÒÂ‰˚ ‰Îfl ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚ ‡ÁÎË˜Ì˚ı ‡ÒÚÂÌËÈ ÔÓÍ‡Á‡Ì‡
ÏÌÓ„ËÏË ˝ÍÒÔÂËÏÂÌÚ‡ÏË [Shimada et al., 1995; Moieni, Sarrafi, 1996; Bai, Qu,
2001; Huang, Wei, 2004; Ë ‰.]. éÒÓ·ÂÌÌÓ, ˝ÚÓ Í‡Ò‡ÂÚÒfl ÁÎ‡ÍÓ‚, ÓÚÌÓÒfl˘ËıÒfl
Í „ÛÔÔÂ „ÓÏÓÌÁ‡‚ËÒËÏ˚ı Ó·˙ÂÍÚÓ‚. èÓ˝ÚÓÏÛ Ó‰ËÌ ËÁ ÍÎ˛˜Â‚˚ı ˝Ú‡ÔÓ‚ ‚
‡·ÓÚÂ Ò ÍÛÎ¸ÚÛÓÈ in vitro Ô˚Î¸ÌËÍÓ‚ Ô¯ÂÌËˆ˚ Á‡ÍÎ˛˜‡ÂÚÒfl ‚ ÔÓ‰·ÓÂ ÓÔ-
ÚËÏ‡Î¸ÌÓ„Ó „ÓÏÓÌ‡Î¸ÌÓ„Ó ÒÓÒÚ‡‚‡ ÒÂ‰˚ ‰Îfl ËÌÓÍÛÎflˆËË Ô˚Î¸ÌËÍÓ‚.

ÑÎfl ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚ Ô¯ÂÌËˆ˚ Ì‡ÏË ·˚Î‡ ËÒÔÓÎ¸ÁÓ‚‡Ì‡
ÒÂ‰‡ Potato II [Chuang, Quyang, 1978]. ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ÓÔÂ‰ÂÎfl˛˘ËÏ
Ù‡ÍÚÓÓÏ ËÌ‰ÛÍˆËË ‡Á‚ËÚËfl ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌ˚ı ÏËÍÓÒÔÓ ÔÓ ÒÔÓ-
ÓÙËÚÌÓÈ ÔÓ„‡ÏÏÂ fl‚ÎflÂÚÒfl ‚‚Â‰ÂÌËÂ ‚ ÒÓÒÚ‡‚ ËÌ‰ÛÍˆËÓÌÌÓÈ ÔËÚ‡ÚÂÎ¸-
ÌÓÈ ÒÂ‰˚ ÒËÌÚÂÚË˜ÂÒÍÓ„Ó „ÓÏÓÌ‡ ‡ÛÍÒËÌÓ‚Ó„Ó ÚËÔ‡ ‰ÂÈÒÚ‚Ëfl – 2,4-‰ËıÎÓ-
ÙÂÌÓÍÒËÛÍÒÛÒÌÓÈ ÍËÒÎÓÚ˚ (2,4-Ñ). Ç‡ÊÌ‡fl ÓÎ¸ ˝ÚÓ„Ó ‡ÛÍÒËÌ‡ ‚ ËÌ‰ÛÍˆËË
ÒÔÓÓÙËÚÌÓÈ ÔÓ„‡ÏÏ˚ ÏÓÙÓ„ÂÌÂÁ‡ Ô˚Î¸ÌËÍ‡ in vitro ·˚Î‡ ÔÓÍ‡Á‡Ì‡ Ë
‰Û„ËÏË ËÒÒÎÂ‰Ó‚‡ÚÂÎflÏË [ê‡ıËÏ·‡Â‚ Ë ‰., 1992; çÓÒÓ‚‡, 1993; Moieni,
Sarrafi, 1996; Ë ‰.]. 

ä‡Í Ô‡‚ËÎÓ, ‚˚fl‚ÎÂÌËÂ ÓÔÚËÏ‡Î¸ÌÓÈ ÍÓÌˆÂÌÚ‡ˆËË „ÓÏÓÌÓ‚ Ë Ëı ÒÓÓÚ-
ÌÓ¯ÂÌËfl ‚ ÒÓÒÚ‡‚Â ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰˚ ‰Îfl ËÌ‰ÛÍˆËË, Ì‡ÔËÏÂ, ˝Ï·ËÓË‰Ó-
„ÂÌÂÁ‡ ‰ÓÒÚË„‡ÂÚÒfl ˜ËÒÚÓ ˝ÏÔËË˜ÂÒÍËÏ ÔÛÚÂÏ. ÑÎfl ÓÔÂ‰ÂÎÂÌËfl ÓÔÚËÏ‡Î¸-
ÌÓÈ ÍÓÌˆÂÌÚ‡ˆËË 2,4-Ñ ‚ ÒÓÒÚ‡‚Â ËÌ‰ÛÍˆËÓÌÌÓÈ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰˚ ·˚Î
‡Á‡·ÓÚ‡Ì ÓË„ËÌ‡Î¸Ì˚È ÏÂÚÓ‰Ë˜ÂÒÍËÈ ÔÓ‰ıÓ‰ [ÉÓ·ÛÌÓ‚‡, 1993; ÉÓ·ÛÌÓ-
‚‡ Ë ‰., 2001], ÓÒÌÓ‚‡ÌÌ˚È Ì‡ ÔÂ‰‚‡ËÚÂÎ¸ÌÓÏ ÓÔÂ‰ÂÎÂÌËË ÒÓ‰ÂÊ‡ÌËfl ˝Ì-
‰Ó„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ àìä ‚ Ô˚Î¸ÌËÍ‡ı Ô¯ÂÌËˆ˚ ‚ ÍËÚË˜ÂÒÍÓÈ ÒÚ‡‰ËË ‡Á‚Ë-
ÚËfl ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı ÏÂÚÓ‰ÓÏ Ú‚Â‰ÓÙ‡ÁÌÓ„Ó ËÏÏÛÌÓÙÂÏÂÌÚÌÓ„Ó
‡Ì‡ÎËÁ‡ [äÛ‰ÓflÓ‚‡ Ë ‰., 1986]. ç‡ ÔËÏÂÂ ÍÓÎÎÂÍˆËË ÒÓÚÓ‚ Ë „Ë·Ë‰Ì˚ı
ÎËÌËÈ flÓ‚ÓÈ Ïfl„ÍÓÈ Ô¯ÂÌËˆ˚ ·˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ‰Ë‡Ô‡ÁÓÌ ËÒÍÓÏ˚ı
ÍÓÌˆÂÌÚ‡ˆËÈ ˝ÍÁÓ„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ 2,4-Ñ ‚ ÒÂ‰Â ‰Îfl ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl ÓÔÂ-
‰ÂÎflÂÚÒfl ÒÓ‰ÂÊ‡ÌËÂÏ ˝Ì‰Ó„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ àìä ‚ Ô˚Î¸ÌËÍ‡ı (Ú‡·Î. 1).

éÚÏÂ˜ÂÌ‡ ÒÎÂ‰Û˛˘‡fl ÚÂÌ‰ÂÌˆËfl: ÒÓÚ‡Ï Ë „Ë·Ë‰Ì˚Ï ÎËÌËflÏ flÓ‚ÓÈ
Ïfl„ÍÓÈ Ô¯ÂÌËˆ˚, Ô˚Î¸ÌËÍË ÍÓÚÓ˚ı ı‡‡ÍÚÂËÁÓ‚‡ÎËÒ¸ ÓÚÌÓÒËÚÂÎ¸ÌÓ ‚˚-
ÒÓÍËÏ ÒÓ‰ÂÊ‡ÌËÂÏ àìä, ‰Îfl ËÌ‰ÛÍˆËË ˝Ï·ËÓË‰Ó„ÂÌÂÁ‡ in vitro ÚÂ·Ó‚‡-
ÎËÒ¸ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌÂ‚˚ÒÓÍËÂ ÍÓÌˆÂÌÚ‡ˆËË ˝ÍÁÓ„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ 2,4-Ñ ‚
ÒÂ‰Â, Ë Ì‡Ó·ÓÓÚ. 
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ùÚÓÚ ‚˚‚Ó‰ ÔÓ‰Ú‚ÂÊ‰‡ÂÚÒfl ‰‡ÌÌ˚ÏË ÔÓ ‚ÎËflÌË˛ ÍÓÌˆÂÌÚ‡ˆËË ˝ÍÁÓ-
„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ 2,4-Ñ Ì‡ ËÌ‰ÛÍˆË˛ ÏÓÙÓ„ÂÌÂÁ‡ ÏËÍÓÒÔÓ˚ ÔÓ ÒÔÓÓÙËÚ-
ÌÓÈ ÔÓ„‡ÏÏÂ in vitro, ‚Â‰Û˘ÂÈ Í ÙÓÏËÓ‚‡ÌË˛ ÎË·Ó ˝Ï·ËÓË‰Ó‚, ÎË·Ó
ÏÓÙÓ„ÂÌÌ˚ı Í‡ÎÎÛÒÓ‚ (‰‡ÎÂÂ – Í‡ÎÎÛÒÓ‚) (Ú‡·Î. 2). 

ëÓ„Î‡ÒÌÓ ÔË‚Â‰ÂÌÌ˚Ï ‰‡ÌÌ˚Ï (ÒÏ. Ú‡·Î. 1, 2), ˜ÂÏ ‚˚¯Â ÒÓ‰ÂÊ‡ÌËÂ ˝Ì-
‰Ó„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ àìä ‚ Ô˚Î¸ÌËÍ‡ı ‚ ÍËÚË˜ÂÒÍÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl, ÚÂÏ
ÏÂÌ¸¯‡fl ÍÓÌˆÂÌÚ‡ˆËfl ˝ÍÁÓ„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ ÌÂÓ·ıÓ‰ËÏ‡ ‰Îfl Ì‡˜‡Î‡ Â‡ÎËÁ‡-
ˆËË ‡Á‚ËÚËfl ÏËÍÓÒÔÓ in vitro ÔÓ ÒÔÓÓÙËÚÌÓÈ ÔÓ„‡ÏÏÂ. í‡Í, Û Ô¯ÂÌËˆ˚
ÒÓÚÓ‚ Sonalika, ëÍ‡Î‡ Ë ÎËÌËË îÓÚÓÒ, ı‡‡ÍÚÂËÁÛ˛˘ËıÒfl ÔÓ‚˚¯ÂÌÌ˚Ï ÒÓ-
‰ÂÊ‡ÌËÂÏ ‚ Ô˚Î¸ÌËÍ‡ı ˝Ì‰Ó„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ àìä, ËÌ‰ÛÍˆËfl ˝Ï·ËÓË‰Ó„ÂÌÂ-
Á‡ ÓÚÏÂ˜ÂÌ‡ ÛÊÂ ÔË ÍÓÌˆÂÌÚ‡ˆËË 0,1 Ï„/Î 2,4-Ñ ‚ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰Â.

ê‡Á‡·ÓÚ‡ÌÌ˚È ÏÂÚÓ‰Ë˜ÂÒÍËÈ ÔÓ‰ıÓ‰ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ÛÔ‡‚ÎÂÌËÂ ÔÓ-
ˆÂÒÒÓÏ ÏÓÙÓ„ÂÌÂÁ‡ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌ˚ı ÏËÍÓÒÔÓ in vitro: ÒÚÓ-
„ËÈ ÔÓ‰·Ó ÍÓÌˆÂÌÚ‡ˆËË ˝ÍÁÓ„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ 2,4-Ñ ‚ ËÌ‰ÛÍˆËÓÌÌÓÈ ÔË-
Ú‡ÚÂÎ¸ÌÓÈ ÒÂ‰Â, ÓÒÌÓ‚‡ÌÌ˚È Ì‡ ÚÓ˜ÌÓÈ Ë‰ÂÌÚËÙËÍ‡ˆËË ÒÓ‰ÂÊ‡ÌËfl ˝Ì‰Ó-
„ÂÌÌ˚ı ‡ÛÍÒËÌÓ‚ ‚ Ô˚Î¸ÌËÍ‡ı ÍÓÌÍÂÚÌÓ„Ó ÒÓÚ‡ ËÎË ÎËÌËË Ô¯ÂÌËˆ˚ ‚
ÍËÚË˜ÂÒÍÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl, ÔÓÁ‚ÓÎflÂÚ ÌÂ ÚÓÎ¸ÍÓ Ì‡Ô‡‚ËÚ¸ ‡Á‚ËÚËÂ
ÏËÍÓÒÔÓ ÔÓ ÓÔÂ‰ÂÎÂÌÌÓÏÛ ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡ (˝Ï·ËÓË‰Ó„ÂÌÂÁÛ ËÎË
Ó„‡ÌÓ„ÂÌÂÁÛ), ÌÓ Ë ‰Ó·ËÚ¸Òfl Â„ÂÌÂ‡ˆËË ‡ÒÚÂÌËÈ ÌÓÏ‡Î¸ÌÓ„Ó ÒÚÓÂ-
ÌËfl. 

49

í‡·ÎËˆ‡ 1

á‡‚ËÒËÏÓÒÚ¸ ˜‡ÒÚÓÚ˚ Ó·‡ÁÓ‚‡ÌËfl ˝Ï·ËÓË‰Ó‚ in vitro
ÓÚ ÒÓ‰ÂÊ‡ÌËfl ˝Ì‰Ó„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ àìä ‚ Ô˚Î¸ÌËÍ‡ı

‚ ÍËÚË˜ÂÒÍÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl Ë ÍÓÌˆÂÌÚ‡ˆËË
˝ÍÁÓ„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ 2,4-Ñ ‚ ËÌ‰ÛÍˆËÓÌÌÓÈ ÒÂ‰Â

ëÓÚ, ÎËÌËfl

ùÌ‰Ó„ÂÌÌÓÂ ÒÓ‰Â-
Ê‡ÌËÂ àìä (‚ Ì„/„)

ó‡ÒÚÓÚ‡ Ó·‡ÁÓ‚‡ÌËfl ˝Ï·ËÓË‰Ó‚ (‚ %),
ÔË ÍÓÌˆÂÌÚ‡ˆËË 2,4-Ñ (‚ Ï„/Î)

àìä 0,25 1,0

Sonalika 502,4 ± 6,4** 82,8 6,2
îÓÚÓÒ 432,1 ± 2,8** 73,1 5,8
ëÍ‡Î‡ 401,2 ± 2,2** 41,6 21,1
Å‡¯ÍËÒÍ‡fl 4 282,9 ± 3,9** 12,7 8,6
ëËÏ·ËÍ‡ 248,6 ± 3,9** 10,8 0,4
Najach 174,1 ± 2,4 31,4 12,5
ãËÌËfl 35 104,4 ± 1,2* 14,0 71,7
ÉË·Ë‰ 21   93,6 ± 2,8* 9,5 11,9
åÓÒÍÓ‚ÒÍ‡fl 35   71,1 ± 1,3 9,8 12,4
ÜÌËˆ‡   62,9 ± 1,5 1,6 3,8
Ö¯Ó‚ÒÍ‡fl 32   61,7 ± 1,1 0,49 1,6
ë‡‡ÚÓ‚ÒÍ‡fl 29   43,8 ± 1,4 0,5 2,12
ãËÌËfl 38   31,2 ± 2,3** 0 0
Å‡¯ÍËÒÍ‡fl 9   21,9 ± 3,1** 4,5 13,0

* áÌ‡˜ËÏÓ Ì‡ 5%-Ï ÛÓ‚ÌÂ;  ** ÁÌ‡˜ËÏÓ Ì‡ 1%-Ï ÛÓ‚ÌÂ.
è  Ë Ï Â ˜ ‡ Ì Ë Â. ó‡ÒÚÓÚÛ Ó·‡ÁÓ‚‡ÌËfl ˝Ï·ËÓË‰Ó‚ in vitro ÓÔÂ‰ÂÎflÎË Í‡Í ÓÚÌÓ¯ÂÌËÂ

ÍÓÎË˜ÂÒÚ‚‡ Ó·‡ÁÓ‚‡‚¯ËıÒfl ˝Ï·ËÓË‰Ó‚ Í Ó·˘ÂÏÛ ÍÓÎË˜ÂÒÚ‚Û ËÌÓÍÛÎË-Ó‚‡ÌÌ˚ı Ô˚Î¸ÌËÍÓ‚, %.
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Ñ‡ÌÌ˚È ÔÓ‰ıÓ‰ ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ÛÒÍÓÂÌË˛ ÚÂıÌÓÎÓ„ËË ‡Ì‰ÓÍÎËÌÌÓÈ „‡Ô-
ÎÓË‰ËË, ‡ Ú‡ÍÊÂ ÁÌ‡˜ËÚÂÎ¸ÌÓÏÛ ÔÓ‚˚¯ÂÌË˛ ÂÂ ÂÌÚ‡·ÂÎ¸ÌÓÒÚË Á‡ Ò˜ÂÚ:
‡) ÔËÏÂÌÂÌËfl Ò‡‚ÌËÚÂÎ¸ÌÓ ‰Â¯Â‚Ó„Ó Ë ‰ÓÒÚ‡ÚÓ˜ÌÓ ‡ÒÔÓÒÚ‡ÌÂÌÌÓ„Ó
ÔÂÔ‡‡Ú‡ – 2,4-Ñ; ·) ÛÔ‡‚ÎÂÌËfl ÔÓˆÂÒÒÓÏ ÚË‡ÊËÓ‚‡ÌËfl Â„ÂÌÂ‡ÌÚÓ‚
ÔÓÒÂ‰ÒÚ‚ÓÏ ˝Ï·ËÓË‰Ó„ÂÌÂÁ‡ Í‡Í Ì‡Ë·ÓÎÂÂ “˝ÍÓÌÓÏË˜ÂÒÍË ‚˚„Ó‰ÌÓ„Ó” ÔÛ-
ÚË ÏÓÙÓ„ÂÌÂÁ‡, ÌÂ ÚÂ·Û˛˘Â„Ó ÏÌÓ„ÓÍ‡ÚÌ˚ı ÔÓˆÂ‰Û ÔÂÂÒ‡‰ÓÍ Ë ÒÏÂ-
Ì˚ ÔËÚ‡ÚÂÎ¸Ì˚ı ÒÂ‰. é·‡ Ù‡ÍÚÓ‡ fl‚Îfl˛ÚÒfl ‚ÂÒ¸Ï‡ ÒÛ˘ÂÒÚ‚ÂÌÌ˚ÏË ÔË
Ï‡ÒÒÓ‚ÓÏ ı‡‡ÍÚÂÂ „ÂÌÂÚËÍÓ-ÒÂÎÂÍˆËÓÌÌÓ„Ó ÔÓˆÂÒÒ‡.



ÉãÄÇÄ  7

ùåÅêàéàÑéÉÖçÖá  äÄä  èìíú 
åéêîéÉÖçÖáÄ  åàäêéëèéêõ 

èé  ëèéêéîàíçéâ  èêéÉêÄååÖ  IN  VITRO

ä Ì‡ÒÚÓfl˘ÂÏÛ ‚ÂÏÂÌË ˝Ï·ËÓË‰Ó„ÂÌÂÁ in vitro (‚ ÚÓÏ ˜ËÒÎÂ ÔË ‡Ì‰ÓÍ-
ÎËÌÌÓÈ „‡ÔÎÓË‰ËË) ËÁÛ˜ÂÌ Û ÏÌÓ„Ëı ‚Ë‰Ó‚ ˆ‚ÂÚÍÓ‚˚ı ‡ÒÚÂÌËÈ ËÁ ‡ÁÎË˜-
Ì˚ı ÒÂÏÂÈÒÚ‚ [Plant tissue and cell culture, 1973, 1977; Raghavan, 1976;
Experimental embryology..., 1982; Palmer, Keller, 1997; Reynolds, 1997; Heberle-
Bors, 1998; Ë ‰.]. é‰Ì‡ÍÓ ‰ÂÚ‡Î¸Ì˚Â ‰‡ÌÌ˚Â Ó ÙÓÏËÓ‚‡ÌËË ˝Ï·ËÓË‰Ó‚ –
ÓÚ ËÌËˆË‡Î¸ÌÓÈ ÍÎÂÚÍË ‰Ó ÒÙÓÏËÓ‚‡ÌÌÓ„Ó ÔÓÓÒÚÍ‡, ÓÒÓ·ÂÌÌÓ Ó ‡ÌÌËı
ÒÚ‡‰Ëflı Ëı ‡Á‚ËÚËfl, ÓÒÚ‡˛ÚÒfl Ï‡ÎÓ˜ËÒÎÂÌÌ˚ÏË. ÇÏÂÒÚÂ Ò ÚÂÏ Ò‚Â‰ÂÌËfl Ó
Á‡ÍÓÌÓÏÂÌÓÒÚflı ˝ÚÓ„Ó ÔÓˆÂÒÒ‡ ‚ ÒÓ˜ÂÚ‡ÌËË Ò ‰‡ÌÌ˚ÏË Ò‡‚ÌËÚÂÎ¸ÌÓ„Ó ˆË-
ÚÓ˝Ï·ËÓÎÓ„Ë˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ ˝Ï·ËÓ„ÂÌÂÁ‡ ÌÂÓ·ıÓ‰ËÏ˚ ‰Îfl ÔÓÌËÏ‡ÌËfl
ÏÂı‡ÌËÁÏÓ‚ ÏÓÙÓ„ÂÌÂÁ‡ ˝Ï·ËÓË‰Ó‚, Ó·ÂÒÔÂ˜Ë‚‡˛˘Ëı ÙÓÏËÓ‚‡ÌËÂ
ÌÓÏ‡Î¸Ì˚ı „‡ÔÎÓË‰Ì˚ı ‡Ì‰ÓÍÎËÌÌ˚ı Â„ÂÌÂ‡ÌÚÓ‚. 

èÓ‚Â‰ÂÌÌ˚È Ò‡‚ÌËÚÂÎ¸Ì˚È ˆËÚÓ˝Ï·ËÓÎÓ„Ë˜ÂÒÍËÈ ‡Ì‡ÎËÁ ‡Á‚Ë-
ÚËfl ÏËÍÓÒÔÓË‡Î¸ÌÓ„Ó ˝Ï·ËÓË‰‡ in vitro Ë ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡ Ô¯ÂÌË-
ˆ˚ ÒÓÚ‡ ÑË‡Ï‡ÌÚ Ë ÎËÌËË îÓÚÓÒ ‚˚fl‚ËÎ Ì‡ÎË˜ËÂ Ó·˘Ëı Á‡ÍÓÌÓÏÂÌÓÒ-
ÚÂÈ ‚ ÔÓıÓÊ‰ÂÌËË ÓÒÌÓ‚Ì˚ı Ù‡Á (·Î‡ÒÚÓÏÂËÁ‡ˆËË Ë Ó„‡ÌÓ„ÂÌÂÁ‡, ÔÓ
[Å‡Ú˚„ËÌ‡, 1974, 1987]) Ë ÒÚ‡‰ËÈ Ëı ‡Á‚ËÚËfl Ì‡fl‰Û Ò ÓÔÂ‰ÂÎÂÌÌÓÈ ÒÔÂ-
ˆËÙËÍÓÈ.

ê‡Á‚ËÚËÂ ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡ Û Ô¯ÂÌËˆ˚ ÒÓÚ‡ ÑË‡Ï‡ÌÚ ÓÒÛ˘ÂÒÚ‚ÎflÂÚ-
Òfl ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò Graminad-ÚËÔÓÏ ˝Ï·ËÓ„ÂÌÂÁ‡ [Å‡Ú˚„ËÌ‡, 1974, 1987,
1997‡], ı‡‡ÍÚÂËÁÛ˛˘ËÏÒfl ÒÔÂˆËÙË˜ÂÒÍËÏ Ì‡ÍÎÓÌÌ˚Ï ÔÓÎÓÊÂÌËÂÏ ÔÂ-
‚˚ı ÍÎÂÚÓ˜Ì˚ı ÔÂÂ„ÓÓ‰ÓÍ ‚ Á‡Ó‰˚¯Â, ‚ÓÁÌËÍ‡˛˘ËÏ ‚ ÂÁÛÎ¸Ú‡ÚÂ ‡ÒËÏ-
ÏÂÚË˜ÌÓ„Ó ÌÂ‡‚ÌÓ„Ó ‰ÂÎÂÌËfl ÁË„ÓÚ˚ Ë Ó·ÛÒÎÓ‚ÎË‚‡˛˘ËÏ ‰ÓÒÓ‚ÂÌÚ‡Î¸-
ÌÓÒÚ¸ Â„Ó ÒÚÓÂÌËfl Ò Ò‡Ï˚ı ÔÂ‚˚ı ˝Ú‡ÔÓ‚ ‡Á‚ËÚËfl.

î‡Á‡ ·Î‡ÒÚÓÏÂËÁ‡ˆËË. áË„ÓÚ‡ ı‡‡ÍÚÂËÁÛÂÚÒfl ˜ÂÚÍÓ ‚˚‡ÊÂÌÌÓÈ
ÔÓÎflÌÓÒÚ¸˛ Ë ‰ÓÒÓ‚ÂÌÚ‡Î¸Ì˚Ï ÒÚÓÂÌËÂÏ. ÇÒÎÂ‰ÒÚ‚ËÂ ˝ÚÓ„Ó, ‡ Ú‡ÍÊÂ
ÂÂ ÌÂ‡‚ÌÓÏÂÌÓÈ ‚‡ÍÛÓÎËÁ‡ˆËË ÙË„Û‡ ÔÂ‚Ó„Ó ‰ÂÎÂÌËfl ‡ÒÔÓÎ‡„‡ÂÚÒfl
Ì‡ÍÎÓÌÌÓ Í ÔÓ‰ÓÎ¸ÌÓÈ ÓÒË ÁË„ÓÚ˚ Ë Ò‰‚ËÌÛÚ‡ Í ‡ÔËÍ‡Î¸ÌÓÏÛ ÍÓÌˆÛ ÍÎÂÚ-
ÍË (1 ÒÛÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl – ËÒ. 19, 1). Ç ÂÁÛÎ¸Ú‡ÚÂ ‡ÒËÏÏÂÚË˜ÌÓ„Ó ÌÂ-
‡‚ÌÓ„Ó ‰ÂÎÂÌËfl, fl‚Îfl˛˘Â„ÓÒfl ÒÎÂ‰ÒÚ‚ËÂÏ ÔÓÎflÌÓÒÚË Ë ‰ÓÒÓ‚ÂÌÚ‡Î¸-
ÌÓÒÚË ÒÚÓÂÌËfl ÁË„ÓÚ˚, Ó·‡ÁÛ˛ÚÒfl ‰‚Â ÌÂ‡‚Ì˚Â ÍÎÂÚÍË – Ò‡ Ë 
Òb (ËÒ. 19, 2, 2‡). ÇÚÓ‡fl ÔÂÂ„ÓÓ‰Í‡ (‰ÂÎÂÌËÂ ÍÎÂÚÍË Òb) Ú‡ÍÊÂ ‡ÒÔÓÎ‡-
„‡ÂÚÒfl Ì‡ÍÎÓÌÌÓ, Ó·˚˜ÌÓ ‚ ÔÎÓÒÍÓÒÚË, ÔÂÔÂÌ‰ËÍÛÎflÌÓÈ ÔÂ‚ÓÈ ÔÂÂ„Ó-
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êËÒ. 19. ê‡Á‚ËÚËÂ Á‡Ó‰˚¯‡ Ô¯ÂÌËˆ˚ ÒÓÚ‡ ÑË‡Ï‡ÌÚ (ÒıÂÏ‡ÚËÁËÓ‚‡ÌÓ)
1–19 – ÒÚÓÂÌËÂ Á‡Ó‰˚¯‡ Ì‡ ÔÓ‰ÓÎ¸ÌÓÏ ÒÂÁÂ ‚ ‰ÓcÓ‚ÂÌÚ‡Î¸ÌÓÏ ÒÂ˜ÂÌËË (Ì‡ 14–19

ÚÓ˜Í‡ÏË Ó·ÓÁÌ‡˜ÂÌ‡ ÁÓÌ‡ ÏËÚÓÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË), 2a–6a – Ó·˙ÂÏÌÓÂ ËÁÓ·‡ÊÂÌËÂ
Á‡Ó‰˚¯‡, 20 – ÒıÂÏ‡ÚË˜ÂÒÍÓÂ ËÁÓ·‡ÊÂÌËÂ Á‡Ó‰˚¯‡, ËÎÎ˛ÒÚËÛ˛˘ÂÂ ÔÓˆÂÒÒ ‡Á‚ËÚËfl
‰ÓcÓ‚ÂÌÚ‡Î¸ÌÓÒÚË Â„Ó ÒÚÓÂÌËfl (ÔÓ [Å‡Ú˚„ËÌ‡, 1987] Ò ËÁÏÂÌÂÌËflÏË)



Ó‰ÍÂ (ËÒ. 19, 3, 3‡). í‡ÍÓÈ Ò‚ÓÂÓ·‡ÁÌ˚È ı‡‡ÍÚÂ Á‡ÎÓÊÂÌËfl ÔÂ‚˚ı
ÍÎÂÚÓ˜Ì˚ı ÔÂÂ„ÓÓ‰ÓÍ ÔË‚Ó‰ËÚ Í ÙÓÏËÓ‚‡ÌË˛ ÚÂÚ‡‰˚ ÍÎÂÚÓÍ ÓÒÓ-
·Ó„Ó ÚËÔ‡: ‚ ·ËÎ‡ÚÂ‡Î¸ÌÓÈ ÔÎÓÒÍÓÒÚË ÓÌ‡ ËÏÂÂÚ ÚËÔË˜ÌÓÂ í-Ó·‡ÁÌÓÂ
ÒÚÓÂÌËÂ, Ó‰Ì‡ÍÓ ÔË ÔÓÒÏÓÚÂ ‚ ÔÓÙËÎ¸ ÔÓfl‚ÎflÂÚÒfl ÂÂ ËÒÚËÌÌÓÂ, ‰Ó-
ÒÓ‚ÂÌÚ‡Î¸ÌÓÂ, ÒÚÓÂÌËÂ (ËÒ. 19, 4, 4‡). Ç ÂÁÛÎ¸Ú‡ÚÂ ÒÂËË ÔÓÒÎÂ‰Û˛˘Ëı
ÍÎÂÚÓ˜Ì˚ı ‰ÂÎÂÌËÈ Ó·‡ÁÛÂÚÒfl ÏÌÓ„ÓÍÎÂÚÓ˜Ì˚È Á‡Ó‰˚¯ Ò ıÓÓ¯Ó ‚˚-
‡ÊÂÌÌ˚Ï ÒÛÒÔÂÌÁÓÓÏ, ı‡‡ÍÚÂËÁÛ˛˘ËÈÒfl ‰ÓÒÓ‚ÂÌÚ‡Î¸ÌÓÒÚ¸˛ ÒÚÓ-
ÂÌËfl Ë ˜ÂÚÍÓÈ ÔÓÎflÌÓÈ, ‡ÔËÍ‡Î¸ÌÓ-·‡Á‡Î¸ÌÓÈ, Ó„‡ÌËÁ‡ˆËÂÈ (3–4 ÒÛÚ ÔÓ-
ÒÎÂ ÓÔ˚ÎÂÌËfl – ËÒ. 19, 5–8). ÑÓÒÓ‚ÂÌÚ‡Î¸ÌÓÒÚ¸ ÒÚÓÂÌËfl Á‡Ó‰˚¯‡ ÒÓ-
ı‡ÌflÂÚÒfl Ì‡ ‚ÒÂÏ ÔÓÚflÊÂÌËË Â„Ó ‰‡Î¸ÌÂÈ¯Â„Ó ‡Á‚ËÚËfl. éÔÂ‰ÂÎÂÌÌÛ˛
ÓÎ¸ ‚ ÂÂ ÒÚ‡ÌÓ‚ÎÂÌËË Ë„‡ÂÚ ‡ÒËÏÏÂÚË˜ÌÓÒÚ¸ ÓÍÛÊ‡˛˘Ëı ÒÚÛÍÚÛ –
Á‡Ó‰˚¯Â‚Ó„Ó ÏÂ¯Í‡, ÒÂÏflÁ‡˜‡ÚÍ‡, ÒÂÏÂÌË (ËÒ. 20). 

î‡Á‡ Ó„‡ÌÓ„ÂÌÂÁ‡. Ç ıÓ‰Â ˝ÚÓÈ Ù‡Á˚ ÙÓÏËÓ‚‡ÌËfl Á‡Ó‰˚¯‡ Ì‡˜ËÌ‡-
ÂÚÒfl ‡Á‡ÒÚ‡ÌËÂ Â„Ó ‡ÔËÍ‡Î¸ÌÓ-Î‡ÚÂ‡Î¸ÌÓÈ Ó·Î‡ÒÚË ÒÓ ÒÚÓÓÌ˚ ÔÎ‡ˆÂÌÚÓ-
ı‡Î‡Á˚ ‚ÒÎÂ‰ÒÚ‚ËÂ ‡ÍÚË‚Ì˚ı ÍÎÂÚÓ˜Ì˚ı ‰ÂÎÂÌËÈ, ÔË‚Ó‰fl˘Ëı Í Ó·‡ÁÓ‚‡-
ÌË˛ ÒÂÏfl‰ÓÎË, ËÎË ˘ËÚÍ‡; Ó‰ÌÓ‚ÂÏÂÌÌÓ Ò ˝ÚËÏ ÔÓˆÂÒÒÓÏ ÔÓËÒıÓ‰ËÚ Á‡-
ÎÓÊÂÌËÂ ˝ÔË‰ÂÏ˚, ÍÓÚÓÓÂ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ‚ ·‡ÁËÔÂÚ‡Î¸ÌÓÏ Ì‡Ô‡‚ÎÂÌËË
(5–6 ÒÛÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl – ËÒ. 19, 9–13). ë ÔÓÚË‚ÓÔÓÎÓÊÌÓÈ ÒÚÓÓÌ˚ ÙÓ-
ÏËÛÂÚÒfl ÚÓ˜Í‡ ÓÒÚ‡ ÔÓ·Â„‡ (ËÒ. 19, 14). 

Ç ÔÓˆÂÒÒÂ Ó„‡ÌÓ„ÂÌÂÁ‡ ‚ Á‡Ó‰˚¯Â ÔÓËÒıÓ‰flÚ ÒÎÓÊÌ˚Â ÔÂÓ·‡ÁÓ‚‡-
ÌËfl, ‚ ÂÁÛÎ¸Ú‡ÚÂ ÍÓÚÓ˚ı ˘ËÚÓÍ ÒÏÂ˘‡ÂÚÒfl ËÁ Î‡ÚÂ‡Î¸ÌÓ„Ó ÔÓÎÓÊÂÌËfl ‚
ÚÂÏËÌ‡Î¸ÌÓÂ, ‡ ÚÓ˜Í‡ ÓÒÚ‡ ÔÓ·Â„‡ – ËÁ ÚÂÏËÌ‡Î¸ÌÓ„Ó ‚ Î‡ÚÂ‡Î¸ÌÓÂ
(7–9 ÒÛÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl – ËÒ. 19, 11–14). ëÎÂ‰Û˛˘‡fl ÒÚ‡‰Ëfl – Û‚ÂÎË˜ÂÌËÂ
˜ËÒÎ‡ ÏËÚÓÁÓ‚ ‚ ÁÓÌÂ Ó·‡ÁÓ‚‡ÌËfl ÚÓ˜ÍË ÓÒÚ‡ – ‡ÔÂÍÒ‡ ÔÓ·Â„‡, ‡ Ú‡ÍÊÂ Ó·Ó-
ÒÓ·ÎÂÌËÂ ÍÓÎÂÓÔÚËÎfl, ‚ÓÁÌËÍ‡˛˘Â„Ó Í‡Í ‚˚ÓÒÚ ÓÒÌÓ‚‡ÌËfl ˘ËÚÍ‡. á‡ÎÓ-
ÊÂÌËÂ ÍÓÎÂÓÔÚËÎfl ÒÓ‚Ô‡‰‡ÂÚ ÔÓ ‚ÂÏÂÌË Ò ‰ËÙÙÂÂÌˆË‡ˆËÂÈ ÔÓÍ‡Ï·Ë‡Î¸-
ÌÓ„Ó ÚflÊ‡ ‚ Á‡Ó‰˚¯Â Ë Ó·‡ÁÓ‚‡ÌËÂÏ ËÌËˆË‡ÎÂÈ ÏÂËÒÚÂÏ˚ „Î‡‚ÌÓ„Ó 
Á‡Ó‰˚¯Â‚Ó„Ó ÍÓÌfl (10–12 ÒÛÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl – ËÒ. 19, 15, 16). äÓÂÌ¸
Á‡ÍÎ‡‰˚‚‡ÂÚÒfl ˝Ì‰Ó„ÂÌÌÓ, ‚ ·‡Á‡Î¸ÌÓÈ ˜‡ÒÚË Á‡Ó‰˚¯‡ – ‚ Ó·Î‡ÒÚË ÓÍÓÌ˜‡-
ÌËfl ÔÓÍ‡Ï·Ë‡Î¸ÌÓ„Ó ÚflÊ‡, ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò Á‡Í˚Ú˚Ï ÚËÔÓÏ. èË ˝ÚÓÏ
ı‡‡ÍÚÂÌÓ Ó·‡ÁÓ‚‡ÌËÂ ÍÓÎÂÓËÁ˚, ÍÓÚÓ‡fl ‚ÓÁÌËÍ‡ÂÚ Í‡Í Â‰ËÌÓÂ Ó·‡ÁÓ-
‚‡ÌËÂ Ò ˜ÂıÎËÍÓÏ ÍÓÌfl. 

Ç ıÓ‰Â ÔÓÒÎÂ‰Û˛˘Ëı ÒÚ‡‰ËÈ ‡Á‚ËÚËfl ÍÓÎÂÓÔÚËÎ¸ ÔÓÒÚÂÔÂÌÌÓ ÔËÓ·Â-
Ú‡ÂÚ ‚Ë‰ ÍÓÌÛÒÓÓ·‡ÁÌÓÈ ÚÛ·ÍË Ò ÓÚ‚ÂÒÚËÂÏ Ì‡ ‚Â¯ËÌÂ; Ì‡·Î˛‰‡ÂÚÒfl Á‡-
ÎÓÊÂÌËÂ ˝ÔË·Î‡ÒÚ‡ ÒÓ ÒÚÓÓÌ˚, ÔÓÚË‚ÓÔÓÎÓÊÌÓÈ ˘ËÚÍÛ, ‚ ‚Ë‰Â ˜Â¯ÛÂ‚Ë‰-
ÌÓ„Ó ‚˚ÓÒÚ‡ Ë Á‡˜‡ÚÍ‡ ÔÂ‚Ó„Ó ÎËÒÚ‡ Ì‡ ‡ÔÂÍÒÂ ÔÓ·Â„‡ (13–15 ÒÛÚ ÔÓÒÎÂ
ÓÔ˚ÎÂÌËfl – ËÒ. 19, 16–18).

ç‡ ÔÓÁ‰ÌËı ÒÚ‡‰Ëflı ˝Ï·ËÓ„ÂÌÂÁ‡ Ì‡·Î˛‰‡ÂÚÒfl ÙÓÏËÓ‚‡ÌËÂ ‚ ‡ÔË-
Í‡Î¸ÌÓÈ ˜‡ÒÚË ˘ËÚÍ‡ ÓÒÓ·Ó„Ó ‚˚ÓÒÚ‡ – ÎË„ÛÎ˚ (·˛¯ÌÓÈ ˜Â¯ÛË), ‡ Ì‡ Â„Ó
ÔÓ‚ÂıÌÓÒÚË ‚ Ó·Î‡ÒÚË ÍÓÌÚ‡ÍÚ‡ Ò ˝Ì‰ÓÒÔÂÏÓÏ ÒÚ‡ÌÓ‚ËÚÒfl ÓÚ˜ÂÚÎË‚Ó ‰ËÙ-
ÙÂÂÌˆËÓ‚‡ÌÌ˚Ï ÓÒÓ·˚È, ˝ÔËÚÂÎË‡Î¸Ì˚È, ÒÎÓÈ, ‚˚ÔÓÎÌfl˛˘ËÈ ÙÛÌÍˆË˛
‡·ÒÓ·ˆËË ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚ („‡ÛÒÚÓË‡Î¸Ì‡fl ÙÛÌÍˆËfl). ç‡ ‡ÔÂÍÒÂ ÔÓ-
·Â„‡ ÔÓËÒıÓ‰ËÚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÂ Á‡ÎÓÊÂÌËÂ Á‡˜‡ÚÍÓ‚ ÔÓÒÎÂ‰Û˛˘Ëı ÎËÒ-
Ú¸Â‚, ‡ Ú‡ÍÊÂ Á‡˜‡ÚÍÓ‚ ÌÂÒÍÓÎ¸ÍËı (3–5) ‡‰‚ÂÌÚË‚Ì˚ı ÍÓÌÂÈ. ç‡˜ËÌ‡ÂÚÒfl
Ó·ÓÒÓ·ÎÂÌËÂ ÍÓÎÂÓËÁ˚, ÒÓÔÓ‚ÓÊ‰‡˛˘ÂÂÒfl ËÁÏÂÌÂÌËflÏË ‚ ÒÚÛÍÚÛÂ ÍÎÂ-
ÚÓÍ ÒÛÒÔÂÌÁÓ‡ (Û‚ÂÎË˜ÂÌËÂ Ëı ‡ÁÏÂÓ‚, ÒËÎ¸Ì‡fl ‚‡ÍÛÓÎËÁ‡ˆËfl, ‰ÂÒÚÛÍˆËfl
ÍÎÂÚÓÍ ‚ ·‡Á‡Î¸ÌÓÈ ˜‡ÒÚË ÒÛÒÔÂÌÁÓ‡). ùÏ·ËÓ„ÂÌÂÁ Á‡‚Â¯‡ÂÚÒfl ÔËÏÂÌÓ
Ì‡ 29–30 ÒÛÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl (ËÒ. 19, 19).
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êËÒ. 20. èÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Â Ù‡Á˚ ‡Á‚ËÚËfl Á‡Ó‰˚¯‡ Ë ˝Ì‰ÓÒÔÂÏ‡ ‚ ÁÂÌÓ‚ÍÂ
Ô¯ÂÌËˆ˚ ÒÓÚ‡ ÑË‡Ï‡ÌÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl

1 – ˜ÂÂÁ 5–6 ˜, 2 – 1 ÒÛÚ, 3 – 2, 4 – 3–4, 5 – 7–8, 6 – 9–10, 7 – 11–12, 8 – 13–15, 9 – 25–30 ÒÛÚ
(ÔÓ [Å‡Ú˚„ËÌ‡, 1987])
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êËÒ. 21. ê‡Á‚ËÚËÂ Á‡Ó‰˚¯‡ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ
1 – ÁË„ÓÚ‡; 2 – ÏÌÓ„ÓÍÎÂÚÓ˜Ì˚È Á‡Ó‰˚¯ ‚ ıÓ‰Â Á‡‚Â¯ÂÌËfl Ù‡Á˚ ·Î‡ÒÚÓÏÂËÁ‡ˆËË;

3–8 – ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Â ˝Ú‡Ô˚ ÔÓıÓÊ‰ÂÌËfl Ù‡Á˚ Ó„‡ÌÓ„ÂÌÂÁ‡; 9–10 – ÔÓÎÌÓÒÚ¸˛
ÒÙÓÏËÓ‚‡ÌÌ˚È Á‡Ó‰˚¯. é·˙flÒÌÂÌËfl ‚ ÚÂÍÒÚÂ (1–3, 6, 8, 10 – ÒÚÓÂÌËÂ Á‡Ó‰˚¯‡ Ì‡
ÔÓ‰ÓÎ¸ÌÓÏ ÒÂÁÂ ‚ ‰ÓcÓ‚ÂÌÚ‡Î¸ÌÓÏ ÒÂ˜ÂÌËË, ëå; 4, 5, 7, 9 – Ó·˙ÂÏÌÓÂ ËÁÓ·‡ÊÂÌËÂ
Á‡Ó‰˚¯‡, ëùå)



ê‡Á‚ËÚËÂ ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ ÔÓËÒıÓ‰ËÚ, Í‡Í Ë
Û ÒÓÚ‡ ÑË‡Ï‡ÌÚ, ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò Graminad-ÚËÔÓÏ ˝Ï·ËÓ„ÂÌÂÁ‡. èÓıÓÊ-
‰ÂÌËÂ ÓÒÌÓ‚Ì˚ı Ù‡Á Ë ÒÚ‡‰ËÈ ‡Á‚ËÚËfl – ·Î‡ÒÚÓÏÂËÁ‡ˆËË Ë Ó„‡ÌÓ„ÂÌÂÁ‡,
‚ÍÎ˛˜‡fl „ËÒÚÓ„ÂÌÌÛ˛ ‰ËÙÙÂÂÌˆË‡ˆË˛ Ë ÒÔÓÒÓ· Á‡ÎÓÊÂÌËfl ÓÒÌÓ‚Ì˚ı Ó-
„‡ÌÓ‚, – ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ÒıÓ‰Ì˚Ï Ó·‡ÁÓÏ Ë ı‡‡ÍÚÂËÁÛÂÚÒfl ‡Á‚ËÚËÂÏ
‡Ì‡ÎÓ„Ë˜ÌÓÈ ‰ÓÒÓ‚ÂÌÚ‡Î¸ÌÓÒÚË ÒÚÓÂÌËfl Á‡Ó‰˚¯‡ Ò Ò‡Ï˚ı ÔÂ‚˚ı ˝Ú‡-
ÔÓ‚. çÂÍÓÚÓ˚Â ÓÚÎË˜Ëfl ÔÓfl‚Îfl˛ÚÒfl ‚ ÒÓÍ‡ı Á‡ÎÓÊÂÌËfl Ó„‡ÌÓ‚: 
Û Á‡Ó‰˚¯‡ ÎËÌËË îÓÚÓÒ ÓÌË ÌÂÒÍÓÎ¸ÍÓ ·ÓÎÂÂ ÛÒÍÓÂÌÌ˚Â (Í‡Í Ë ÔË ‡Á-
‚ËÚËË Ô˚Î¸ÌËÍ‡ – ÒÏ. „Î‡‚Û 3), ˜ÂÏ Û ÒÓÚ‡ ÑË‡Ï‡ÌÚ (ÒÏ. ËÒ. 20). í‡Í, Ù‡Á‡
·Î‡ÒÚÓÏÂËÁ‡ˆËË ‚ Á‡Ó‰˚¯Â ÎËÌËË îÓÚÓÒ‡ ÔÓËÒıÓ‰ËÚ ‚ ÚÂ˜ÂÌËÂ ÔÂ‚˚ı
3 ÒÛÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl (ËÒ. 21, 1, 2), Ù‡Á‡ Ó„‡ÌÓ„ÂÌÂÁ‡ – ‚ ıÓ‰Â ÒÎÂ‰Û˛˘Ëı
4–29 ÒÛÚ (ËÒ. 21, 3–10). á‡ÎÓÊÂÌËÂ ˘ËÚÍ‡ Ë ‡ÔÂÍÒ‡ ÔÓ·Â„‡ ÓÚÏÂ˜‡ÂÚÒfl Ì‡
4–5-Â ÒÛÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl (ËÒ. 21, 3, 4), ÍÓÎÂÓÔÚËÎÂ, ÔËÏÓ‰Ëfl ÔÂ‚Ó„Ó ÎË-
ÒÚ‡ Ì‡ ‡ÔÂÍÒÂ ÔÓ·Â„‡ Ë ‡ÔËÍ‡Î¸ÌÓÈ ÏÂËÒÚÂÏ˚ Á‡Ó‰˚¯Â‚Ó„Ó ÍÓÌfl – Ì‡
9–10-Â ÒÛÚ (ËÒ. 21, 5, 6), ˝ÔË·Î‡ÒÚ‡ Ë ÎË„ÛÎ˚ – Ì‡ 11–12-Â ÒÛÚ (ËÒ. 21, 7, 8),
ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÂ Á‡ÎÓÊÂÌËÂ Ì‡ ‡ÔÂÍÒÂ ÔÓ·Â„‡ Á‡˜‡ÚÍÓ‚ ÒÎÂ‰Û˛˘Ëı ˜ÂÚ˚-
Âı ÎËÒÚ¸Â‚ Ë ‡‰‚ÂÌÚË‚Ì˚ı ÍÓÌÂÈ Ì‡ 13-, 17-, 21-, 27-Â ÒÛÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl
ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. ëÚÓÂÌËÂ ÔÓÎÌÓÒÚ¸˛ ÒÙÓÏËÓ‚‡ÌÌÓ„Ó Á‡Ó‰˚¯‡ fl‚ÎflÂÚ-
Òfl ‡Ì‡ÎÓ„Ë˜Ì˚Ï Ú‡ÍÓ‚ÓÏÛ ÒÓÚ‡ ÑË‡Ï‡ÌÚ (ËÒ. 21, 9, 10).

ê‡Á‚ËÚËÂ ˝Ï·ËÓË‰‡. î‡Á‡ ·Î‡ÒÚÓÏÂËÁ‡ˆËË ˝Ï·ËÓË‰‡ Ô¯ÂÌËˆ˚
ÎËÌËË îÓÚÓÒ (ËÒ. 22, 1–11) Ì‡˜ËÌ‡ÂÚÒfl Ò ‡ÌÓÏ‡Î¸ÌÓ„Ó ÒËÏÏÂÚË˜ÌÓ„Ó
ÏËÚÓÚË˜ÂÒÍÓ„Ó ‰ÂÎÂÌËfl ËÌËˆË‡Î¸ÌÓÈ ÏËÍÓÒÔÓ˚ (ÔÓ Ò‡‚ÌÂÌË˛ Ò ÌÓ-
Ï‡Î¸Ì˚Ï ‡ÒËÏÏÂÚË˜Ì˚Ï ÌÂ‡‚Ì˚Ï ‰ÂÎÂÌËÂÏ ÁË„ÓÚ˚). Ç ÂÁÛÎ¸Ú‡ÚÂ
Ó·‡ÁÛ˛ÚÒfl ‰‚Â ‡‚Ì˚Â ÍÎÂÚÍË (3 ÒÛÚ ÓÚ Ì‡˜‡Î‡ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸-
ÌËÍÓ‚ Ì‡ ËÌ‰ÛÍˆËÓÌÌÓÈ ÒÂ‰Â – ËÒ. 22, 1–3). èË ˝ÚÓÏ ÔÓˆÂÒÒ ‰ÂÎÂÌËfl
ÏËÍÓÒÔÓ˚ ÒÓÔÓ‚ÓÊ‰‡ÂÚÒfl ÔÓÒÚÂÔÂÌÌÓÈ ‰Â‚‡ÍÛÓÎËÁ‡ˆËÂÈ, ÓÒÛ˘ÂÒÚ‚-
Îfl˛˘ÂÈÒfl ÌÂÒÍÓÎ¸ÍÓ ÌÂ‡‚ÌÓÏÂÌÓ (Í ÏÓÏÂÌÚÛ Á‡‚Â¯ÂÌËfl ‰ÂÎÂÌËfl ‚‡-
ÍÛÓÎ¸ ÏÓÊÂÚ ÎË·Ó ÔÓÎÌÓÒÚ¸˛ ËÒ˜ÂÁ‡Ú¸, ÎË·Ó ÒÓı‡ÌflÚ¸Òfl, ıÓÚfl Ë ‚ ÏÂÌ¸-
¯Ëı ‡ÁÏÂ‡ı). èÎÓÒÍÓÒÚ¸ ‰ÂÎÂÌËfl ‡ÒÔÓÎÓÊÂÌ‡, Í‡Í Ô‡‚ËÎÓ, Ô‡‡Î-
ÎÂÎ¸ÌÓ ÔÓÎflÌÓÈ ÓÒË ÏËÍÓÒÔÓ˚ ‚ ÓÚÎË˜ËÂ ÓÚ ÂÂ ÔÂÔÂÌ‰ËÍÛÎflÌÓ„Ó
ÔÓÎÓÊÂÌËfl ÔË ÌÓÏ‡Î¸ÌÓÈ, „‡ÏÂÚÓÙËÚÌÓÈ ÔÓ„‡ÏÏÂ ‡Á‚ËÚËfl. é‰Ì‡-
ÍÓ ÌÂÂ‰ÍÓ ÓÚÏÂ˜‡ÎÓÒ¸ ËÌÓÂ, Ì‡ÍÎÓÌÌÓÂ, ÔÓÎÓÊÂÌËÂ ÔÎÓÒÍÓÒÚË ‰ÂÎÂÌËfl
ÓÚÌÓÒËÚÂÎ¸ÌÓ ÔÓÎflÌÓÈ ÓÒË ÏËÍÓÒÔÓ˚. çÂÒÍÓÎ¸ÍÓ ÒÎÂ‰Û˛˘Ëı ‰ÂÎÂ-
ÌËÈ Ú‡ÍÊÂ, ÔÓ-‚Ë‰ËÏÓÏÛ, fl‚Îfl˛ÚÒfl ‡‚Ì˚ÏË, ‚ ÂÁÛÎ¸Ú‡ÚÂ ˜Â„Ó ÍÎÂÚÍË,
Ó·‡ÁÛ˛˘ËÂÒfl Ì‡ ÔÂ‚˚ı ˝Ú‡Ô‡ı, ËÏÂ˛Ú, Í‡Í Ô‡‚ËÎÓ, ÒıÓ‰Ì˚Â ‡ÁÏÂ˚
Ë Ó‰ÌÓÚËÔÌÓÂ ÒÚÓÂÌËÂ. éÌË ı‡‡ÍÚÂËÁÛ˛ÚÒfl Ì‡ÎË˜ËÂÏ ÍÛÔÌ˚ı fl‰Â Ò
ÌÂÒÍÓÎ¸ÍËÏË fl‰˚¯Í‡ÏË, ÔÎÓÚÌÓÈ ˆËÚÓÔÎ‡ÁÏÓÈ Ò ÏÌÓ„Ó˜ËÒÎÂÌÌ˚ÏË
ÏÂÎÍËÏË ‚‡ÍÛÓÎflÏË (4–15 ÒÛÚ ÓÚ Ì‡˜‡Î‡ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚ Ì‡
ËÌ‰ÛÍˆËÓÌÌÓÈ ÒÂ‰Â – ËÒ. 22, 4–7). ùÚÓ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÓÚÎË˜‡ÂÚ ‡Á‚ËÚËÂ
˝Ï·ËÓË‰‡ ÓÚ ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡, ÍÓÚÓÓÏÛ Ò Ò‡Ï˚ı ÔÂ‚˚ı ˝Ú‡ÔÓ‚
Ò‚ÓÈÒÚ‚ÂÌÌ˚ ÔÓÎflÌÓÒÚ¸ Ó„‡ÌËÁ‡ˆËË (Ó·‡ÁÓ‚‡ÌËÂ ‚ÒÎÂ‰ÒÚ‚ËÂ ‡ÒËÏÏÂ-
ÚË˜ÌÓ„Ó ÏËÚÓÁ‡ ‰‚Ûı ÌÂ‡‚Ì˚ı – ‡ÔËÍ‡Î¸ÌÓÈ Ò‡ Ë ·‡Á‡Î¸ÌÓÈ Òb – ÍÎÂ-
ÚÓÍ ‰‚ÛÍÎÂÚÓ˜ÌÓ„Ó ÔÓ˝Ï·ËÓ Ë ÒÚ‡ÌÓ‚ÎÂÌËÂ ‡ÔËÍ‡Î¸ÌÓ„Ó, ÔÓ·Â„Ó‚Ó„Ó,
Ë ·‡Á‡Î¸ÌÓ„Ó, ÍÓÌÂ‚Ó„Ó, ÔÓÎ˛ÒÓ‚ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ), ‡ Ú‡ÍÊÂ ‰ÓcÓ‚ÂÌÚ-
‡Î¸ÌÓÒÚ¸ ‚ÌÛÚÂÌÌÂ„Ó ÒÚÓÂÌËfl. äÓÏÂ ÚÓ„Ó, ÍÎÂÚÍË ˝Ï·ËÓË‰‡ ÓÚÎË-
˜‡˛ÚÒfl Ì‡ÎË˜ËÂÏ ÛÚÓÎ˘ÂÌÌ˚ı Ó·ÓÎÓ˜ÂÍ ÔÓÎËÒ‡ı‡Ë‰ÌÓÈ ÔËÓ‰˚ Ë
·ÓÎ¸¯Ó„Ó ÍÓÎË˜ÂÒÚ‚‡ Í‡ıÏ‡Î‡, ˜ÚÓ Ú‡ÍÊÂ ÌÂÒ‚ÓÈÒÚ‚ÂÌÌÓ ÔÓÎÓ‚ÓÏÛ Á‡-
Ó‰˚¯Û. ëÌ‡ÛÊË ˝Ï·ËÓË‰ ÓÍÛÊÂÌ Ó·˘ÂÈ ÛÚÓÎ˘ÂÌÌÓÈ Ó·ÓÎÓ˜ÍÓÈ,
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‚ÌÛÚÂÌÌflfl ˜‡ÒÚ¸ ÍÓÚÓÓÈ Ú‡ÍÊÂ Ó·‡ÁÓ‚‡Ì‡ ÔÓÎËÒ‡ı‡Ë‰Ì˚ÏË ÍÓÏÔÓ-
ÌÂÌÚ‡ÏË, ÚÓ„‰‡ Í‡Í Ì‡ÛÊÌ‡fl ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ Ó·ÓÎÓ˜ÍÛ Ô˚Î¸ˆÂ‚Ó„Ó
ÁÂÌ‡ (ËÒ. 22, 4–7). 

é‰Ì‡ÍÓ Ì‡ ·ÓÎÂÂ ÔÓÁ‰ÌËı ˝Ú‡Ô‡ı ·Î‡ÒÚÓÏÂËÁ‡ˆËË, ÔÓ ÏÂÂ ÙÓÏËÓ‚‡-
ÌËfl ÏÌÓ„ÓÍÎÂÚÓ˜ÌÓ„Ó ˝Ï·ËÓË‰‡, Ì‡·Î˛‰‡ÂÚÒfl ÓÚÌÓÒËÚÂÎ¸ÌÓ ·˚ÒÚÓÂ ÒÚ‡-
ÌÓ‚ÎÂÌËÂ Â„Ó ÔÓÎflÌÓÒÚË (Ó·ÓÒÓ·ÎÂÌËÂ ‡ÔËÍ‡Î¸ÌÓ„Ó Ë ·‡Á‡Î¸ÌÓ„Ó ÔÓÎ˛ÒÓ‚)
Ë ‰ÓcÓ‚ÂÌÚ‡Î¸ÌÓÒÚË. èË ˝ÚÓÏ Ì‡·Î˛‰‡ÂÚÒfl ÔÂÂıÓ‰ ÓÚ ÓÚÌÓÒËÚÂÎ¸ÌÓ
‡‚ÌÓÏÂÌÓ„Ó ‡ÒÔÂ‰ÂÎÂÌËfl ÍÎÂÚÓ˜Ì˚ı ‰ÂÎÂÌËÈ ÔÓ ‚ÒÂÏÛ Ó·˙ÂÏÛ ˝Ï·ËÓ-
Ë‰‡ Í Ëı ÍÓÌˆÂÌÚ‡ˆËË ‚ Â„Ó ‡ÔËÍ‡Î¸ÌÓÈ ˜‡ÒÚË, ÍÓÚÓ‡fl ÔËÓ·ÂÚ‡ÂÚ ¯‡Ó-
‚Ë‰ÌÛ˛ ÙÓÏÛ Ë Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‚ ‡ÁÏÂ‡ı (ËÒ. 22, 8, 9). äÎÂÚÍË ‚ ˝ÚÓÈ ˜‡-
ÒÚË fl‚Îfl˛ÚÒfl ÚËÔË˜ÌÓ ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËÏË Ë ÔÓ-ÔÂÊÌÂÏÛ ÒÓ‰ÂÊ‡Ú ·ÓÎ¸-
¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó Í‡ıÏ‡Î‡. Å‡Á‡Î¸Ì‡fl ˜‡ÒÚ¸ ÒÚ‡ÌÓ‚ËÚÒfl Û‰ÎËÌÂÌÌÓÈ, ‡ ÂÂ
ÍÎÂÚÍË – ·ÓÎÂÂ ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌ˚ÏË, ÔË ˝ÚÓÏ ÍÓÎË˜ÂÒÚ‚Ó Í‡ıÏ‡Î‡ ‚ ÌËı
ÛÏÂÌ¸¯‡ÂÚÒfl. 

Ç fl‰Â ÒÎÛ˜‡Â‚ ‡Á‚ËÚËÂ ÔÓÎflÌÓÒÚË Ë ‰ÓcÓ‚ÂÌÚ‡Î¸ÌÓÒÚË ÒÚÓÂÌËfl
˝Ï·ËÓË‰‡ Ì‡˜ËÌ‡ÎÓ ÔÓÒÎÂÊË‚‡Ú¸Òfl Ò Ò‡Ï˚ı ‡ÌÌËı ˝Ú‡ÔÓ‚ Â„Ó ‡Á‚ËÚËfl
(‚ÓÁÏÓÊÌÓ, ‚ ÚÂı ÒÎÛ˜‡flı, ÍÓ„‰‡ ÔÎÓÒÍÓÒÚ¸ ÔÂ‚Ó„Ó ‰ÂÎÂÌËfl ‚ ÏËÍÓÒÔÓÂ
·˚Î‡ ‡ÒÔÓÎÓÊÂÌ‡ Ì‡ÍÎÓÌÌÓ Í ÂÂ ÔÓÎflÌÓÈ ÓÒË). Ç Ú‡ÍËı ÒÎÛ˜‡flı ÒÚÓÂ-
ÌËÂ ‡ÌÌÂ„Ó ˝Ï·ËÓË‰‡ ·˚ÎÓ ÔÓ˜ÚË Ë‰ÂÌÚË˜Ì˚Ï Ú‡ÍÓ‚ÓÏÛ ÔÓÎÓ‚Ó„Ó Á‡Ó-
‰˚¯‡.

àÌÚÂÌÒË‚Ì˚È ÓÒÚ ˝Ï·ËÓË‰Ó‚ ÔË‚Ó‰ËÚ Í ‡ÒÚflÊÂÌË˛ Ë ‡Á˚‚Û Ó·Ó-
ÎÓ˜ÍË ÏËÍÓÒÔÓ˚, ‡ Á‡ÚÂÏ Ë ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡. ä ÏÓÏÂÌÚÛ ‚˚ıÓ‰‡ Ì‡ ÔÓ-
‚ÂıÌÓÒÚ¸ ˝Ï·ËÓË‰˚, Í‡Í Ô‡‚ËÎÓ, Ì‡ıÓ‰flÚÒfl ‚ ÔÓˆÂÒÒÂ Á‡‚Â¯ÂÌËfl Ù‡Á˚
·Î‡ÒÚÓÏÂËÁ‡ˆËË (21 ÒÛÚ ÓÚ Ì‡˜‡Î‡ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚ Ì‡ ËÌ‰ÛÍ-
ˆËÓÌÌÓÈ ÒÂ‰Â – ËÒ. 22, 10, 11). ë ˝ÚÓ„Ó ÏÓÏÂÌÚ‡ ÓÒÛ˘ÂÒÚ‚ÎflÎÒfl Ëı ÔÂÂÌÓÒ
Ì‡ ÒÂ‰Û ‰Îfl Â„ÂÌÂ‡ˆËË, ÒÓÒÚ‡‚ÎÂÌÌÛ˛ ÔÓ ÔÓÔËÒË ÅÎÂÈ‰Ò‡ [Blaydes, 1966],
„ÓÏÓÌ‡Î¸Ì˚È ÍÓÏÔÓÌÂÌÚ ÍÓÚÓÓÈ ÔÂ‰ÒÚ‡‚ÎÂÌ àìä Ë ÍËÌÂÚËÌÓÏ ‚ ÍÓÌ-
ˆÂÌÚ‡ˆËË 0,2 Ï„/Î Í‡Ê‰˚È (ÒÏ. èËÎÓÊÂÌËÂ).

î‡Á‡ Ó„‡ÌÓ„ÂÌÂÁ‡. ä‡Í Ë ‚ ÔÓÎÓ‚ÓÏ Á‡Ó‰˚¯Â, ÔÓˆÂÒÒ Ó„‡ÌÓ„ÂÌÂÁ‡ ‚
˝Ï·ËÓË‰Â Ì‡˜ËÌ‡ÂÚÒfl Ò Á‡ÎÓÊÂÌËfl ˘ËÚÍ‡ Ë ‡ÔÂÍÒ‡ ÔÓ·Â„‡ (9 ÒÛÚ ÓÚ Ì‡˜‡Î‡
ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚ Ì‡ ÒÂ‰Â ‰Îfl Â„ÂÌÂ‡ˆËË, ËÎË 30 ÒÛÚ ÓÚ ËÌÓÍÛ-
ÎflˆËË Ô˚Î¸ÌËÍÓ‚ – ËÒ. 22, 12, 13). Ñ‡ÎÂÂ ‚ ÌËı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ ÓÒÛ˘ÂÒÚ‚-
ÎflÂÚÒfl Á‡ÎÓÊÂÌËÂ ÍÓÎÂÓÔÚËÎÂ (ËÒ. 22, 14, 15), ÔËÏÓ‰Ëfl ÔÂ‚Ó„Ó ÎËÒÚ‡ Ì‡
‡ÔÂÍÒÂ ÔÓ·Â„‡ Ë ÙÓÏËÓ‚‡ÌËÂ ‡ÔËÍ‡Î¸ÌÓÈ ÏÂËÒÚÂÏ˚ Á‡Ó‰˚¯Â‚Ó„Ó ÍÓ-
Ìfl (10–14 ÒÛÚ ÓÚ Ì‡˜‡Î‡ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚ Ì‡ ÒÂ‰Â ‰Îfl Â„ÂÌÂ‡-
ˆËË, ËÎË 35 ÒÛÚ ÓÚ ËÌÓÍÛÎflˆËË Ô˚Î¸ÌËÍÓ‚ – ËÒ. 22, 16, 17), ‡ Á‡ÚÂÏ Á‡˜‡ÚÍÓ‚
ÔÓÒÎÂ‰Û˛˘Ëı ÎËÒÚ¸Â‚ Ë ‡‰‚ÂÌÚË‚Ì˚ı ÍÓÌÂÈ ‚ Ëı ÓÒÌÓ‚‡ÌËË, Ó·ÓÒÓ·ÎÂÌËÂ
˝ÔË·Î‡ÒÚ‡ Ë ÍÓÎÂÓËÁ˚ (15–45 ÒÛÚ ÓÚ Ì‡˜‡Î‡ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚
Ì‡ ÒÂ‰Â ‰Îfl Â„ÂÌÂ‡ˆËË – ËÒ. 22, 18, 19).

çÂÒÏÓÚfl Ì‡ ÒÔÂˆËÙËÍÛ ÔÓıÓÊ‰ÂÌËfl Ò‡Ï˚ı ‡ÌÌËı ˝Ú‡ÔÓ‚ Ù‡Á˚ ·Î‡Ò-
ÚÓÏÂËÁ‡ˆËË (ËÌÓÈ ı‡‡ÍÚÂ Ô‡ÚÚÂÌÓ‚ ÔÂ‚˚ı ÍÎÂÚÓ˜Ì˚ı ‰ÂÎÂÌËÈ), ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ Ë ÒÔÓÒÓ· Á‡ÎÓÊÂÌËfl Ó„‡ÌÓ‚ ‚ ˝Ï·ËÓË‰Â ‚ ˆÂÎÓÏ ÔËÌˆËÔË-
‡Î¸ÌÓ ÌÂ ÓÚÎË˜‡˛ÚÒfl ÓÚ Ú‡ÍÓ‚Ó„Ó ‚ Á‡Ó‰˚¯Â. á‡ÎÓÊÂÌËÂ ˘ËÚÍ‡ ÔÓËÒıÓ-
‰ËÚ ‚ ÂÁÛÎ¸Ú‡ÚÂ ‡Á‡ÒÚ‡ÌËfl ‡ÔËÍ‡Î¸ÌÓ-Î‡ÚÂ‡Î¸ÌÓÈ ˜‡ÒÚË ˝Ï·ËÓË‰‡
(ËÒ. 22, 12, 13); ÙÓÏËÓ‚‡ÌËÂ ÍÓÎÂÓÔÚËÎfl – ‚˚ÓÒÚ‡ ÓÒÌÓ‚‡ÌËfl ˘ËÚÍ‡ –
ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Á‡ Ò˜ÂÚ ‰ÂÎÂÌËfl ÍÎÂÚÓÍ ˝ÔË‰ÂÏ‡Î¸ÌÓ„Ó Ë ÒÛ·˝ÔË‰ÂÏ‡Î¸-
ÌÓ„Ó ÒÎÓÂ‚ ÔÓÒÎÂ‰ÌÂ„Ó (ËÒ. 22, 14, 15); Ó·ÓÒÓ·ÎÂÌËÂ ˜ÂıÎËÍ‡ ÍÓÌfl Ë ÍÓÎÂ-
ÓËÁ˚, ÙÓÏËÛ˛˘Â„ÓÒfl ‚Ì‡˜‡ÎÂ Í‡Í Â‰ËÌÓÂ Ó·‡ÁÓ‚‡ÌËÂ, ÔÓfl‚ÎflÂÚÒfl Ì‡
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êËÒ. 22. ê‡Á‚ËÚËÂ ˝Ï·ËÓË‰‡ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ
1–9 – Ù‡Á‡ ·Î‡ÒÚÓÏÂËÁ‡ˆËË; 10–11 – ‚˚ıÓ‰ ˝Ï·ËÓË‰Ó‚ ‚ ÍÓÌˆÂ Ù‡Á˚ ·Î‡ÒÚÓÏÂËÁ‡ˆËË

Ì‡ ÔÓ‚ÂıÌÓÒÚ¸ Ô˚Î¸ÌËÍ‡; 12–17 – Ù‡Á‡ Ó„‡ÌÓ„ÂÌÂÁ‡; 18–19 – ÔÓÎÌÓÒÚ¸˛ ÒÙÓÏËÓ‚‡ÌÌ˚È
˝Ï·ËÓË‰. é·˙flÒÌÂÌËfl ÒÏ. ÚÂÍÒÚ (1–3, 5, 7, 9–10, 13, 15, 17, 19 – ÔÓ‰ÓÎ¸Ì˚È ÒÂÁ ‚
‰ÓcÓ‚ÂÌÚ‡Î¸ÌÓÏ ÒÂ˜ÂÌËË, ëå; 4, 6, 8, 11, 12, 14, 16, 18 – Ó·˙ÂÏÌÓÂ ËÁÓ·‡ÊÂÌËÂ ˝Ï·ËÓË‰‡,
ëùå; Ì‡ ËÒ. 8 ÒÚÂÎÍ‡ÏË ÛÍ‡Á‡Ì˚ „‡ÌËˆ˚ ‡Á˚‚‡ Ó·ÓÎÓ˜ÍË ÏËÍÓÒÔÓ˚, ÓÍÛÊ‡˛˘ÂÈ
˝Ï·ËÓË‰)



ÔÓÁ‰ÌËı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl (ËÒ. 22, 19). çÂÒÏÓÚfl Ì‡ ÓÚÒÛÚÒÚ‚ËÂ ‚ ˝Ï·ËÓË-
‰Â ÚËÔË˜ÌÓ„Ó ÒÛÒÔÂÌÁÓ‡, ‚ ıÓ‰Â Ù‡Á˚ Ó„‡ÌÓ„ÂÌÂÁ‡ ÔÓ‚ÂıÌÓÒÚÌ˚Â ÍÎÂÚÍË
Â„Ó ·‡Á‡Î¸ÌÓÈ ˜‡ÒÚË ÒÚ‡ÌÓ‚flÚÒfl ÔÛÁ˚Â‚Ë‰Ì˚ÏË, Ì‡ÔÓÏËÌ‡fl ÍÎÂÚÍË ÒÛÒÔÂÌ-
ÁÓ‡ ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡, ‰ËÙÙÂÂÌˆËÛ˛˘Â„ÓÒfl ‚ ÔÓÎÓ‚ÓÏ Á‡Ó‰˚¯Â Ì‡
‡ÌÌËı ˝Ú‡Ô‡ı Ù‡Á˚ ·Î‡ÒÚÓÏÂËÁ‡ˆËË.
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êËÒ. 22 (ÓÍÓÌ˜‡ÌËÂ)

êËÒ. 23. îÓÏËÓ‚‡ÌËÂ ÔÓÓÒÚÍ‡ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ
1 – ÔÓfl‚ÎÂÌËÂ ÔÂ‚Ó„Ó ÍÓÌfl (1 ÒÛÚ); 2 – ÔÓfl‚ÎÂÌËÂ ÍÓÎÂÓÔÚËÎÂ Ë ‡‰‚ÂÌÚË‚Ì˚ı ÍÓÌÂÈ

(2 ÒÛÚ); 3 – ÓÒÚ ÍÓÎÂÓÔÚËÎÂ Ë ‡‰‚ÂÌÚË‚Ì˚ı ÍÓÌÂÈ (4 ÒÛÚ); 4, 5 – ÔÓfl‚ÎÂÌËÂ ÔÂ‚Ó„Ó ÎËÒÚ‡
(5 ÒÛÚ); 6 – ÓÒÚ ÔÂ‚Ó„Ó ÎËÒÚ‡ (7 ÒÛÚ) (1, 3, 5, 6 – ÔËÊËÁÌÂÌÌ‡fl Ò˙ÂÏÍ‡; 2, 4 – ëå)
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ÇÏÂÒÚÂ Ò ÚÂÏ ÔÓˆÂÒÒ Ó„‡ÌÓ„ÂÌÂÁ‡ ‚ ˝Ï·ËÓË‰Â ÌÂÂ‰ÍÓ ÔÓıÓ‰ËÎ Ò ÌÂ-
ÍÓÚÓ˚ÏË ÓÚÍÎÓÌÂÌËflÏË. Ç ˜‡ÒÚÌÓÒÚË, ˘ËÚÓÍ, Í‡Í Ô‡‚ËÎÓ, ËÏÂÎ ËÒÍ‡ÊÂÌ-
ÌÛ˛ – ÛÔÎÓ˘ÂÌÌÛ˛ ËÎË ÎÓÔ‡ÒÚÌÛ˛ ÙÓÏÛ (ËÒ. 22, 18, 19). éÚÏÂ˜ÂÌ˚ ÒÎÛ-
˜‡Ë ÓÚÒÛÚÒÚ‚Ëfl ˝ÔË·Î‡ÒÚ‡, ÍÓÎÂÓÔÚËÎfl, ÎË„ÛÎ˚, Ó·‡ÁÓ‚‡ÌËfl ÌÂ‰Ó‡Á‚ËÚ˚ı
ÍÓÎÂÓÔÚËÎÂÈ, Á‡Ô‡Á‰˚‚‡ÌËfl ‚ ‡Á‚ËÚËË Á‡Ó‰˚¯Â‚Ó„Ó ÍÓÌfl.

àÌÚÂÂÒÂÌ Ë ÚÓÚ Ù‡ÍÚ, ˜ÚÓ ÛÚÓÎ˘ÂÌÌ˚Â Ó·ÓÎÓ˜ÍË ‚ ÍÎÂÚÍ‡ı ˝Ï·ËÓË-
‰Ó‚, Ó·‡ÁÛ˛˘ËÂÒfl Ì‡ ‡ÌÌËı ÒÚ‡‰Ëflı, ‚ ıÓ‰Â ‰‡Î¸ÌÂÈ¯Â„Ó ‡Á‚ËÚËfl ÔÓÒÚÂ-
ÔÂÌÌÓ ËÒ˜ÂÁ‡˛Ú, ÒÓı‡ÌflflÒ¸, Ó‰Ì‡ÍÓ, ‚ ÍÎÂÚÍ‡ı ÔÓÚÓ‰ÂÏ˚, ÔÓ ‚ÒÂÈ ÔÓ‚Âı-
ÌÓÒÚË. ç‡ ÔÓÁ‰ÌËı ÒÚ‡‰Ëflı ÓÌË ‚˚Úfl„Ë‚‡˛ÚÒfl ÔÂÔÂÌ‰ËÍÛÎflÌÓ ÔÓ‚ÂıÌÓÒ-
ÚË, ÒÓ‰ÂÊ‡Ú ÔÎÓÚÌÛ˛ ˆËÚÓÔÎ‡ÁÏÛ (ËÒ. 22, 17) Ë ÔËÓ·ÂÚ‡˛Ú ÒıÓ‰ÒÚ‚Ó Ò
ÍÎÂÚÍ‡ÏË ˝ÔËÚÂÎËfl ˘ËÚÍ‡ ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡, ÙÓÏËÛ˛˘Â„ÓÒfl ÎË¯¸ ‚
Ó·Î‡ÒÚË ÍÓÌÚ‡ÍÚ‡ Ò ˝Ì‰ÓÒÔÂÏÓÏ. äÓÏÂ ÚÓ„Ó, ‰Îfl ˝Ï·ËÓË‰Ó‚ fl‚ÎflÂÚÒfl ı‡-
‡ÍÚÂÌ˚Ï ÔÂÓ·Î‡‰‡ÌËÂ ‚ ÍÎÂÚÍ‡ı ‚ÒÂı Ó„‡ÌÓ‚ (‚ÍÎ˛˜‡fl ˝ÔË‰ÂÏÛ) Í‡ı-
Ï‡Î‡ ‚ ÓÚÎË˜ËÂ ÓÚ Á‡Ó‰˚¯ÂÈ, ÍÎÂÚÍ‡Ï ÍÓÚÓ˚ı Ò‚ÓÈÒÚ‚ÂÌÌÓ ÔÂËÏÛ˘ÂÒÚ-
‚ÂÌÌÓÂ Ì‡ÍÓÔÎÂÌËÂ ·ÂÎÍÓ‚.

é·‡˘‡˛Ú Ú‡ÍÊÂ ‚ÌËÏ‡ÌËÂ ‡ÁÎË˜Ëfl ‚ ‡ÁÏÂ‡ı ˝Ï·ËÓË‰Ó‚, ·ÓÎÂÂ
ÍÛÔÌ˚ı ÔÓ Ò‡‚ÌÂÌË˛ Ò Á‡Ó‰˚¯‡ÏË, ‡ Ú‡ÍÊÂ ·ÓÎÂÂ ‰ÎËÚÂÎ¸Ì˚Â ÒÓÍË
ÔÓıÓÊ‰ÂÌËfl ËÏË Í‡Í ÓÚ‰ÂÎ¸Ì˚ı ÒÚ‡‰ËÈ, Ú‡Í Ë ÙÓÏËÓ‚‡ÌËfl ‚ ˆÂÎÓÏ. ç‡-
ÔËÏÂ, Á‡ÎÓÊÂÌËÂ ÍÓÎÂÓÔÚËÎfl Ë Á‡Ó‰˚¯Â‚Ó„Ó ÍÓÌfl ‚ Á‡Ó‰˚¯Â ÓÒÛ˘Â-
ÒÚ‚ÎflÂÚÒfl Ì‡ 9–11-Â ÒÛÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl, ÚÓ„‰‡ Í‡Í ‚ ˝Ï·ËÓË‰Â – Ì‡ 35-Â ÒÛÚ
ÓÚ ËÌÓÍÛÎflˆËË Ô˚Î¸ÌËÍÓ‚, ËÎË Ì‡ 14-Â ÒÛÚ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ì‡ ÒÂ‰Â ‰Îfl Â-
„ÂÌÂ‡ˆËË; Á‡‚Â¯ÂÌËÂ Ó„‡ÌÓ„ÂÌÂÁ‡ Ë Ó·‡ÁÓ‚‡ÌËÂ ÔÓÎÌÓÒÚ¸˛ ÒÙÓÏËÓ-
‚‡ÌÌÓ„Ó Á‡Ó‰˚¯‡ ÔÓËÒıÓ‰ËÚ Ì‡ 29-Â ÒÛÚ ÔÓÒÎÂ ÓÔ˚ÎÂÌËfl, ˝Ï·ËÓË‰‡ – 
Ì‡ 44–46-Â ÒÛÚ ÓÚ ËÌÓÍÛÎflˆËË Ô˚Î¸ÌËÍÓ‚, ËÎË 25-Â ÒÛÚ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ì‡
ÒÂ‰Â ‰Îfl Â„ÂÌÂ‡ˆËË. èË ˝ÚÓÏ ‡ÁÏÂ˚ Á‡Ó‰˚¯‡ Ë ˝Ï·ËÓË‰‡ Ì‡ ÔÂ‚ÓÈ
ÒÚ‡‰ËË ÒÓÒÚ‡‚Îfl˛Ú ÓÍÓÎÓ 200 Ë 670 ÏÍÏ, Ì‡ ‚ÚÓÓÈ – 1400 Ë 1950 ÏÍÏ ÒÓÓÚ-
‚ÂÚÒÚ‚ÂÌÌÓ.

èÓÎÌÓÒÚ¸˛ ÒÙÓÏËÓ‚‡ÌÌ˚È ˝Ï·ËÓË‰ (ËÒ. 22, 18, 19) ÒÓ ‚ÒÂÏË ÚËÔË˜-
Ì˚ÏË ‰Îfl ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡ Ô¯ÂÌËˆ˚ Ó„‡Ì‡ÏË ·ÂÁ ÔÓıÓÊ‰ÂÌËfl ÔÂËÓ-
‰‡ ÔÓÍÓfl ‡Á‚Ë‚‡ÂÚÒfl ‚ ‡ÒÚÂÌËÂ-Â„ÂÌÂ‡ÌÚ (“ÔÓ‡ÒÚ‡ÌËÂ ˝Ï·ËÓË‰‡”).
èÓˆÂÒÒ ‡Á‚ËÚËfl Â„ÂÌÂ‡ÌÚ‡ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ‚ ÒıÓ‰Ì˚Â ÒÓÍË (7–8 ÒÛÚ) 
Ë ÒıÓ‰Ì˚Ï Ó·‡ÁÓÏ Ò ÔÓ‡ÒÚ‡ÌËÂÏ ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡ (Ò. ËÒ. 23, 1–6
Ë ËÒ. 24, 1–3). 

ëıÓ‰ÒÚ‚Ó ‚ ‡Á‚ËÚËË ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ‡ in vitro Ë ‡ÒÚÂÌËfl ‚ ÂÒÚÂÒÚ-
‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı ÓÚÏÂ˜‡ÂÚÒfl Ë Ì‡ ÔÓÒÎÂ‰Û˛˘Ëı ÙÂÌÓÙ‡Á‡ı ‡Á‚ËÚËfl. èË
˝ÚÓÏ Ì‡·Î˛‰‡ÂÚÒfl ÒıÓ‰ÒÚ‚Ó Í‡Í ÔÓ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÔÓıÓÊ‰ÂÌËfl ÙÂÌÓ-
Ù‡Á (Ù‡Á˚ ‚ÒıÓ‰Ó‚, ÚÂÚ¸Â„Ó ÎËÒÚ‡, ÍÛ˘ÂÌËfl, ‚˚ıÓ‰‡ ‚ ÚÛ·ÍÛ, ÒÚÂ·ÎÂ‚‡ÌËfl,
ÍÓÎÓ¯ÂÌËfl, ˆ‚ÂÚÂÌËfl, ÏÓÎÓ˜ÌÓÈ, ‚ÓÒÍÓ‚ÓÈ Ë ÔÓÎÌÓÈ ÒÔÂÎÓÒÚË ÁÂÌ‡), Ú‡Í 
Ë ÔÓ Ëı ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚË (ËÒ. 25, 1–5; 26, 1, 2).

ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ËÁ‚ÎÂ˜ÂÌÌ˚Â ËÁ ÔÓ·ËÓÍ ‚ ÙÂÌÓÙ‡ÁÂ ÍÛ˘ÂÌËfl
‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ˚ ÔÓıÓ‰ËÎË ˆËÚÓ„ÂÌÂÚË˜ÂÒÍÓÂ ÚÂÒÚËÓ‚‡ÌËÂ. É‡ÔÎÓ-
Ë‰Ì˚Â (ËÒ. 27, 1) Â„ÂÌÂ‡ÌÚ˚, ‰ËÔÎÓË‰ËÁËÓ‚‡ÌÌ˚Â ÒÏÂÒ¸˛ 0,2%-ÌÓ„Ó
ÍÓÎıËˆËÌ‡ Ë 0,03%-ÌÓ„Ó Ô‡Ô‡ËÌ‡ (1 : 1), Ú‡ÍÊÂ ÔÓ‰‚Â„‡ÎË ˆËÚÓ„ÂÌÂÚË˜ÂÒÍÓ-
ÏÛ ÍÓÌÚÓÎ˛ (ËÒ. 27, 2). 

ë‡‚ÌËÚÂÎ¸Ì˚È ˆËÚÓ˝Ï·ËÓÎÓ„Ë˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÔÓÁ‚ÓÎËÎ ‚˚fl‚ËÚ¸ ÓÔ-
Â‰ÂÎÂÌÌ˚È Ô‡‡ÎÂÎÎËÁÏ ‚ ‡Á‚ËÚËË ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡ ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı
ÛÒÎÓ‚Ëflı Ë ˝Ï·ËÓË‰‡, Ó·‡ÁÛ˛˘Â„ÓÒfl ËÁ ÏËÍÓÒÔÓ˚ in vitro (ËÒ. 28), ‡
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êËÒ. 25. Ñ‡Î¸ÌÂÈ¯ÂÂ ‡Á‚Ë-
ÚËÂ ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ‡,
Ó·‡ÁÓ‚‡‚¯Â„ÓÒfl ËÁ ‡Ì‰ÓÍ-
ÎËÌÌÓ„Ó ˝Ï·ËÓË‰‡ in vitro,
‰Ó ÙÂÌÓÙ‡Á˚ ÍÛ˘ÂÌËfl

1 – 57 ÒÛÚ, 2 – 58 ÒÛÚ, 
3 – 60 ÒÛÚ, 4 – 62 ÒÛÚ, 5 – 66 ÒÛÚ
ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl in vitro (ÔËÊËÁ-
ÌÂÌÌ‡fl Ò˙ÂÏÍ‡)



Ú‡ÍÊÂ fl‰ ÓÒÓ·ÂÌÌÓÒÚÂÈ ˝Ï·ËÓ„ÂÌÌÓ„Ó Ë ˝Ï·ËÓË‰Ó„ÂÌÌÓ„Ó ÔÛÚÂÈ ÏÓ-
ÙÓ„ÂÌÂÁ‡. 

è‡‡ÎÂÎÎËÁÏ ‡Á‚ËÚËfl ÔÓfl‚ÎflÂÚÒfl ‚ Ì‡ÎË˜ËË fl‰‡ Ú‡ÍËı Ó·˘Ëı Á‡ÍÓ-
ÌÓÏÂÌÓÒÚÂÈ, Í‡Í ÒÚ‡ÌÓ‚ÎÂÌËÂ ÔÓÎflÌÓÒÚË Ë ‰ÓcÓ‚ÂÌÚ‡Î¸ÌÓÒÚË ÒÚÓÂÌËfl,
ÔÂÂıÓ‰ Í ÍÎÂÚÓ˜ÌÓÈ ‰ËÙÙÂÂÌˆË‡ˆËË, ‰ËÒÍÂÚÌÓÒÚ¸ ‡Á‚ËÚËfl (ËÌËˆË‡Î¸-

3* 67

êËÒ. 26. ê‡Á‚ËÚËÂ ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ‡, Ó·‡ÁÓ‚‡‚¯Â„ÓÒfl ÔÓÒÂ‰ÒÚ‚ÓÏ ˝Ï·ËÓË‰Ó-
„ÂÌÂÁ‡, ‚ ÔÓ˜‚ÂÌÌÓÈ ÒÏÂÒË

1 – ‡ÒÚÂÌËÂ-Â„ÂÌÂ‡ÌÚ ‚ ÙÂÌÓÙ‡ÁÂ ÍÛ˘ÂÌËfl, Ì‡ 9-Â ÒÛÚ ‡ÁÏÂ˘ÂÌËfl ‚ ÔÓ˜‚ÂÌÌÓÈ ÒÏÂ-
ÒË; 2 – ‡ÒÚÂÌËÂ-Â„ÂÌÂ‡ÌÚ ‚ ÙÂÌÓÙ‡ÁÂ ÔÓÎÌÓÈ ÒÔÂÎÓÒÚË ÁÂÌ‡, Ì‡ 28-Â ÒÛÚ ‡ÁÏÂ˘ÂÌËfl ‚
ÔÓ˜‚ÂÌÌÓÈ ÒÏÂÒË (ÔËÊËÁÌÂÌÌ‡fl Ò˙ÂÏÍ‡)

êËÒ. 27. åÂÚ‡Ù‡ÁÌ‡fl ÔÎ‡ÒÚËÌÍ‡ „‡ÔÎÓË‰ÌÓ„Ó (n = 21) ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ‡, ÔÓÎÛ-
˜ÂÌÌÓ„Ó ÔÓÒÂ‰ÒÚ‚ÓÏ ˝Ï·ËÓË‰Ó„ÂÌÂÁ‡, ‰Ó Ó·‡·ÓÚÍË ÍÓÎıËˆËÌÓÏ (1), Ë ‰Ë„‡ÔÎÓË‰-
ÌÓ„Ó (n + n = 42) ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ‡  ÔÓÒÎÂ Ó·‡·ÓÚÍË ÍÓÎıËˆËÌÓÏ (2)



Ì‡fl ÍÎÂÚÍ‡ – Ù‡Á‡ ·Î‡ÒÚÓÏÂËÁ‡ˆËË – Ù‡Á‡ Ó„‡ÌÓ„ÂÌÂÁ‡ – ÒÙÓÏËÓ‚‡ÌÌ˚È
Á‡Ó‰˚¯/˝Ï·ËÓË‰), ÙÓÏËÓ‚‡ÌËÂ, Í‡Í Ô‡‚ËÎÓ, Ë‰ÂÌÚË˜Ì˚ı Ó„‡ÌÓ‚ Ë
ÒıÓ‰ÒÚ‚Ó ‚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Ë ÒÔÓÒÓ·Â Ëı Á‡ÎÓÊÂÌËfl. 

ëÔÂˆËÙËÍ‡ ‡Á‚ËÚËfl ˝Ï·ËÓË‰‡ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ ÔÓ Ò‡‚ÌÂÌË˛ Ò
ÔÓÎÓ‚˚Ï Á‡Ó‰˚¯ÂÏ ÒÓÒÚÓËÚ: 1) ‚ ÓÒÓ·ÓÏ (‡‚ÌÓÏ Ë ÒËÏÏÂÚË˜ÌÓÏ) ÒÔÓÒÓ-
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êËÒ. 28. ëıÓ‰ÒÚ‚Ó Ë ‡ÁÎË˜Ëfl ‚ ‡Á‚ËÚËË ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡ Ë ‡Ì‰ÓÍÎËÌÌÓ„Ó ˝Ï·-
ËÓË‰‡ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ



·Â Ô‡ÚÚÂÌÓ‚ ÔÂ‚˚ı ÍÎÂÚÓ˜Ì˚ı ‰ÂÎÂÌËÈ ‚ ıÓ‰Â Ù‡Á˚ ·Î‡ÒÚÓÏÂËÁ‡ˆËË Ë
ÓÚÌÓÒËÚÂÎ¸ÌÓ ·ÓÎÂÂ ÔÓÁ‰ÌÂÏ ÒÚ‡ÌÓ‚ÎÂÌËË ÔÓÎflÌÓÒÚË Ë ‰ÓcÓ‚ÂÌÚ‡Î¸ÌÓÒ-
ÚË ÒÚÓÂÌËfl; 2) ˜‡ÒÚ˚ı ÓÚÍÎÓÌÂÌËflı ‚ ÙÓÏÂ ˘ËÚÍ‡ ˝Ï·ËÓË‰‡ Ë ÌÂÍÓÚÓ-
˚ı ‰Û„Ëı Ó„‡ÌÓ‚, ‚ ˜‡ÒÚÌÓÒÚË ÍÓÎÂÓÔÚËÎÂ; 3) ÚÓÔÓ„‡ÙËË ÒÔÂˆË‡ÎËÁËÓ-
‚‡ÌÌÓ„Ó ˝ÔË‰ÂÏ‡Î¸ÌÓ„Ó ÒÎÓfl (ÔÓ ‚ÒÂÈ ÔÓ‚ÂıÌÓÒÚË, ‡ ÌÂ ÚÓÎ¸ÍÓ ˘ËÚÍ‡, Í‡Í
Û ÔÓÎÓ‚Ó„Ó Á‡Ó‰˚¯‡); 4) ÚËÔÂ Á‡Ô‡ÒÌ˚ı ‚Â˘ÂÒÚ‚ (Í‡ıÏ‡Î‡, ‡ ÌÂ ·ÂÎÍÓ‚,
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êËÒ. 28 (ÓÍÓÌ˜‡ÌËÂ)



Ò‚ÓÈÒÚ‚ÂÌÌ˚ı Á‡Ó‰˚¯Û) Ë ‚ÂÏÂÌË Ëı ÔÓfl‚ÎÂÌËfl ‚ ÍÎÂÚÍ‡ı (Ò ÔÂ‚˚ı ˝Ú‡-
ÔÓ‚ ‡Á‚ËÚËfl, ‡ ÌÂ ‚ ÔÓˆÂÒÒÂ Ó„‡ÌÓ„ÂÌÂÁ‡); 5) Â„Ó ‡ÁÏÂ‡ı (ÓÚÌÓÒËÚÂÎ¸ÌÓ
·óÎ¸¯Ëı) Ë ÒÓÍ‡ı ‡Á‚ËÚËfl (·ÓÎÂÂ ‰ÎËÚÂÎ¸Ì˚ı). í‡Í‡fl ÒÔÂˆËÙËÍ‡ ‡Á‚Ë-
ÚËfl, ÔÓfl‚Îfl˛˘‡flÒfl ‚ ‡ÁÎË˜Ì˚ı ‡Î„ÓËÚÏ‡ı ÏÓÙÓ„ÂÌÂÁ‡ Ì‡ ÓÔÂ‰ÂÎÂÌ-
Ì˚ı ˝Ú‡Ô‡ı ˝Ï·ËÓ- Ë ˝Ï·ËÓË‰Ó„ÂÌÂÁ‡, Ó˜Â‚Ë‰ÌÓ, Ó·ÛÒÎÓ‚ÎÂÌ‡ Í‡Í ‡ÁÎË˜-
Ì˚ÏË ÔÓËÒıÓÊ‰ÂÌËÂÏ Ë ÒÔÓÒÓ·ÓÏ Ó·‡ÁÓ‚‡ÌËfl ÌÓ‚Ó„Ó ËÌ‰Ë‚Ë‰ÛÛÏ‡, Ú‡Í Ë
‚ÓÁ‰ÂÈÒÚ‚ËÂÏ Ù‡ÍÚÓÓ‚ ÍÛÎ¸ÚÛ‡Î¸ÌÓÈ ÒÂ‰˚.



ÉãÄÇÄ  8

éêÉÄçéÉÖçÖá  (ÉÖååéêàáéÉÖçÖá)  äÄä  èìíú 
åéêîéÉÖçÖáÄ  åàäêéëèéêõ  èòÖçàñõ 
èé  ëèéêéîàíçéâ  èêéÉêÄååÖ  IN  VITRO

êÂ„ÂÌÂ‡ˆËfl „‡ÔÎÓË‰Ì˚ı ‡ÒÚÂÌËÈ ÔÓÒÂ‰ÒÚ‚ÓÏ „ÂÏÏÓËÁÓ„ÂÌÂÁ‡ ÔÓ-
ıÓ‰ËÚ ˜ÂÂÁ ÒÚ‡‰Ë˛ Ó·‡ÁÓ‚‡ÌËfl Í‡ÎÎÛÒ‡. éÚÏÂ˜ÂÌÓ ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÏÓÙÓ-
ÎÓ„Ë˜ÂÒÍÓÂ ‡ÁÌÓÓ·‡ÁËÂ Í‡ÎÎÛÒÓ‚, ÒÂ‰Ë ÍÓÚÓ˚ı ‚˚‰ÂÎfl˛Ú ‰‚‡ ÓÒÌÓ‚Ì˚ı
ÚËÔ‡: ÏÓÙÓ„ÂÌÌ˚Â Ë ÌÂÏÓÙÓ„ÂÌÌ˚Â, ı‡‡ÍÚÂËÁÛ˛˘ËÂÒfl ‡ÁÎË˜Ì˚ÏË
ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËÏË ÔÓÚÂÌˆËflÏË Ë Â„ÂÌÂ‡ˆËÓÌÌ˚ÏË ÒÔÓÒÓ·ÌÓÒÚflÏË.
ùÚË ÚËÔ˚ Í‡ÎÎÛÒ‡, Í‡Í Ô‡‚ËÎÓ, ‡ÁÎË˜‡˛ÚÒfl ÓÍ‡ÒÍÓÈ, ÒÚÛÍÚÛÓÈ Ë ÍÓÌ-
ÒËÒÚÂÌˆËÂÈ (ÔÎÓÚÌ˚Â, ˚ıÎ˚Â). èÂÂ˜ËÒÎÂÌÌ˚Â ‚˚¯Â ÔËÁÌ‡ÍË ÏÓ„ÛÚ ÏÂ-
ÌflÚ¸Òfl ‚ ÔÓˆÂÒÒÂ „ÂÌÂÁËÒ‡, ˜ÚÓ ‚ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ ÒÚÂÔÂÌË Á‡‚ËÒËÚ ÓÚ ÔÓËÒ-
ıÓÊ‰ÂÌËfl ËÒıÓ‰Ì˚ı ˝ÍÒÔÎ‡ÌÚÓ‚ Ë ÛÒÎÓ‚ËÈ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl. Ç ÛÒÎÓ‚Ëflı ‚˚-
ÔÓÎÌÂÌÌÓ„Ó Ì‡ÏË ˝ÍÒÔÂËÏÂÌÚ‡ Ó·Ì‡ÛÊÂÌ˚ Ó·‡ ÚËÔ‡ Í‡ÎÎÛÒ‡ (ËÒ. 29, 1, 2).
ê‡Á‡·ÓÚ‡ÌÌ˚È ÒÔÓÒÓ· „ÓÏÓÌ‡Î¸ÌÓÈ Â„ÛÎflˆËË ÔÛÚÂÈ ÏÓÙÓ„ÂÌÂÁ‡ ÏËÍÓ-
ÒÔÓ˚ in vitro (ÒÏ. „Î‡‚Û 6) ÔÓÁ‚ÓÎflÂÚ ÔÓÎÛ˜‡Ú¸ Ë ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ‚ ˝ÍÒÔÂË-
ÏÂÌÚ‡Î¸ÌÓÈ ‡·ÓÚÂ ÚÓÎ¸ÍÓ ÏÓÙÓ„ÂÌÌ˚Â Í‡ÎÎÛÒ˚.

èÓÒÍÓÎ¸ÍÛ ÔÓˆÂÒÒ „ËÒÚÓ„ÂÌÂÁ‡ Ò‚flÁ‡Ì Ò Ó·‡ÁÓ‚‡ÌËÂÏ Í‡ÎÎÛÒ‡, ‚‡ÊÌÓÂ
ÁÌ‡˜ÂÌËÂ ËÏÂÂÚ ‚˚fl‚ÎÂÌËÂ ˝Ú‡ÔÓ‚ ‡Á‚ËÚËfl ÔÓÒÎÂ‰ÌÂ„Ó. èÓÎÛ˜ÂÌÌ˚Â ‚ Ì‡-
ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ‰‡ÌÌ˚Â ÔÓÁ‚ÓÎfl˛Ú ‚˚‰ÂÎËÚ¸ ÓÔÂ‰ÂÎÂÌÌ˚Â ˝Ú‡Ô˚ ‡Á‚Ë-
ÚËfl ÏÓÙÓ„ÂÌÌÓ„Ó Í‡ÎÎÛÒ‡, Ó·‡ÁÛ˛˘Â„ÓÒfl in vitro ËÁ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ-
‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚. é‰Ì‡ÍÓ ÒÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ‚ÓÔÓÒ Ó ÔÂËÓ‰ËÁ‡ˆËË
‡Á‚ËÚËfl Í‡ÎÎÛÒ‡ fl‚ÎflÂÚÒfl ÒÎÓÊÌ˚Ï Ë ÚÂ·ÛÂÚ ÍÓÂÍÚÌÓÈ Ë‰ÂÌÚËÙËÍ‡ˆËË
Â„Ó ËÌËˆË‡Î¸Ì˚ı ÍÎÂÚÓÍ Ë Ëı ‰ÂË‚‡ÚÓ‚.

îÓÏËÓ‚‡ÌËÂ Í‡ÎÎÛÒ‡ Ì‡˜ËÌ‡ÂÚÒfl Ò ‰ÂÎÂÌËfl ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡Ì-
ÌÓÈ ÏËÍÓÒÔÓ˚ (Ó·‡ÁÛ˛ÚÒfl ‰‚Â ÍÎÂÚÍË), ÓÒÛ˘ÂÒÚ‚Îfl˛˘Â„ÓÒfl, ÔÓ-‚Ë‰Ë-
ÏÓÏÛ, Í‡Í Ë ÔË ÙÓÏËÓ‚‡ÌËË ˝Ï·ËÓË‰‡, ÔÓÒÂ‰ÒÚ‚ÓÏ ÒËÏÏÂÚË˜ÌÓ„Ó
ÏËÚÓÁ‡. èË ˝ÚÓÏ ÔÓËÒıÓ‰ËÚ ÔÓˆÂÒÒ ÂÓ„‡ÌËÁ‡ˆËË ÏËÍÓÒÔÓ˚ – ÂÂ ‰Â-
‚‡ÍÛÓÎËÁ‡ˆËfl (5 ÒÛÚ ÓÚ Ì‡˜‡Î‡ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚ Ì‡ ËÌ‰ÛÍˆËÓÌ-
ÌÓÈ ÒÂ‰Â – ËÒ. 30, 1, 2). 

ëÎÂ‰Û˛˘ËÈ ˝Ú‡Ô ÙÓÏËÓ‚‡ÌËfl Í‡ÎÎÛÒ‡ ÔÓËÒıÓ‰ËÚ Â˘Â ‚ ÔÂ‰ÂÎ‡ı
Ó·ÓÎÓ˜ÍË ÏËÍÓÒÔÓ˚. ä‡ÎÎÛÒ ÒÚ‡ÌÓ‚ËÚÒfl ÏÌÓ„ÓÍÎÂÚÓ˜Ì˚Ï (10–15 ÍÎÂÚÓÍ)
‚ ÂÁÛÎ¸Ú‡ÚÂ ‰‡Î¸ÌÂÈ¯Ëı, Ú‡ÍÊÂ ÓÚÌÓÒËÚÂÎ¸ÌÓ ‡‚Ì˚ı ÏËÚÓÚË˜ÂÒÍËı ‰ÂÎÂ-
ÌËÈ. é·‡ÁÛÂÚÒfl ÒËÒÚÂÏ‡ ÍÎÂÚÓÍ ÒıÓ‰ÌÓ„Ó ‡ÁÏÂ‡ Ë ÒÚÓÂÌËfl (7–10 ÒÛÚ ÓÚ
Ì‡˜‡Î‡ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚ Ì‡ ËÌ‰ÛÍˆËÓÌÌÓÈ ÒÂ‰Â – ËÒ. 30, 3).
äÎÂÚÍË Ú‡ÍÓ„Ó Í‡ÎÎÛÒ‡ ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËÂ, ÒÓ‰ÂÊ‡Ú ÍÛÔÌ˚Â fl‰‡ ‚ ˆÂÌÚ-
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‡Î¸ÌÓÏ ÔÓÎÓÊÂÌËË Ë ÔÎÓÚÌÛ˛ ˆËÚÓÔÎ‡ÁÏÛ. ï‡‡ÍÚÂÌ˚Ï ÓÚÎË˜ËÂÏ ÍÎÂ-
ÚÓÍ Í‡ÎÎÛÒ‡ ÔÓ Ò‡‚ÌÂÌË˛ Ò ÍÎÂÚÍ‡ÏË ˝Ï·ËÓË‰Ó‚ fl‚ÎflÂÚÒfl ÓÚÒÛÚÒÚ‚ËÂ ‚
ÌËı ıÓÓ¯Ó ‡Á‚ËÚ˚ı ÛÚÓÎ˘ÂÌËÈ Ó·ÓÎÓ˜ÂÍ ÔÓÎËÒ‡ı‡Ë‰ÌÓÈ ÔËÓ‰˚ Ë
Í‡ıÏ‡Î‡. äÎÂÚÍË ÔÓ‚ÂıÌÓÒÚÌÓ„Ó ÒÎÓfl Í‡ÎÎÛÒ‡ Ì‡ ˝ÚÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl,
Ó„‡ÌË˜ÂÌÌ˚Â ÓÍÛÊ‡˛˘ÂÈ Ó·ÓÎÓ˜ÍÓÈ ÏËÍÓÒÔÓ˚, ÓÚÌÓÒËÚÂÎ¸ÌÓ Ó‚Ì˚Â
Ë ‡ÒÔÓÎÓÊÂÌ˚ ÍÓÏÔ‡ÍÚÌÓ.

èÓ‰ÓÎÊ‡˛˘ËÈÒfl ÓÒÚ Í‡ÎÎÛÒ‡ ‚ÒÎÂ‰ÒÚ‚ËÂ ÔÓÎËÙÂ‡ˆËË Â„Ó ÍÎÂÚÓÍ
ÔË‚Ó‰ËÚ Í ‡Á˚‚Û Ó·ÓÎÓ˜ÍË ÏËÍÓÒÔÓ˚, ‡ Á‡ÚÂÏ Ë ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡
(10–32 ÒÛÚ ÓÚ Ì‡˜‡Î‡ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸ÌËÍÓ‚ Ì‡ ËÌ‰ÛÍˆËÓÌÌÓÈ ÒÂ‰Â –
ËÒ. 30, 4–8). Ç ÂÁÛÎ¸Ú‡ÚÂ ÓÒÚ‡ Í‡ÎÎÛÒ‡, ÛÊÂ ÌÂ Ó„‡ÌË˜Ë‚‡ÂÏÓ„Ó Ó·ÓÎÓ˜-
ÍÓÈ ÏËÍÓÒÔÓ˚, ÔÓËÒıÓ‰ËÚ ËÁÏÂÌÂÌËÂ Â„Ó ÙÓÏ˚, ÍÓÚÓ‡fl ÒÚ‡ÌÓ‚ËÚÒfl
¯‡Ó‚Ë‰ÌÓÈ, ÔÓ‰ÓÎ„Ó‚‡ÚÓÈ ËÎË ÌÂÔ‡‚ËÎ¸ÌÓÈ. ä ÏÓÏÂÌÚÛ ÔÓ˚‚‡ ÒÚÂÌÍË
Ô˚Î¸ÌËÍ‡ Ë ‚˚ıÓ‰‡ Í‡ÎÎÛÒ‡ Ì‡ ÔÓ‚ÂıÌÓÒÚ¸ Ì‡˜ËÌ‡ÂÚÒfl ÔÂÂıÓ‰ Í ÔÓˆÂÒÒÛ
„ËÒÚÓ„ÂÌÂÁ‡: Ì‡·Î˛‰‡ÂÚÒfl ÒÚ‡ÌÓ‚ÎÂÌËÂ ÁÓÌ‡Î¸ÌÓÒÚË ÒÚÓÂÌËfl Í‡ÎÎÛÒ‡ Ë „Â-
ÚÂÓ„ÂÌÌÓÒÚË Â„Ó ÍÎÂÚÓÍ ÔÓ ÙÓÏÂ, ‡ÁÏÂ‡Ï Ë ÒÚÓÂÌË˛ (ËÒ. 30, 6–8).
èÓËÒıÓ‰ËÚ ‚˚‰ÂÎÂÌËÂ ˆÂÌÚ‡Î¸ÌÓÈ ÁÓÌ˚, ÓÚÌÓÒËÚÂÎ¸ÌÓ ÏÂÎÍËÂ ÍÎÂÚÍË ÍÓ-
ÚÓÓÈ ÒÓı‡Ìfl˛Ú ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍÛ˛ ‡ÍÚË‚ÌÓÒÚ¸ Ë Ì‡ıÓ‰flÚÒfl ‚ ÒÓÒÚÓflÌËË
ÔÓÎËÙÂ‡ˆËË, Ë ÔÂËÙÂË˜ÂÒÍÓÈ ÁÓÌ˚, ÍÎÂÚÍË ÍÓÚÓÓÈ ÒÚ‡ÌÓ‚flÚÒfl ·ÓÎÂÂ
ÍÛÔÌ˚ÏË, ˚ıÎÓ ‡ÒÔÓÎÓÊÂÌÌ˚ÏË Ë ‡ÁÌÓÓ·‡ÁÌ˚ÏË ÔÓ ÙÓÏÂ (‚˚ÔÛÍ-
Î˚Â, ÔÛÁ˚Â‚Ë‰Ì˚Â, ËÁÓ„ÌÛÚÓ-ˆËÎËÌ‰Ë˜ÂÒÍËÂ Ë Ú.Ô.). èË ˝ÚÓÏ ÓÌË ‚ ÁÌ‡-
˜ËÚÂÎ¸ÌÓÈ ÒÚÂÔÂÌË ‚‡ÍÛÓÎËÁËÛ˛ÚÒfl Ë ÛÚ‡˜Ë‚‡˛Ú ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍÛ˛ ‡Í-
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êËÒ. 29. é·˘ËÈ ‚Ë‰ ÏÓÙÓ„ÂÌÌÓ„Ó (1) Ë ÌÂÏÓÙÓ„ÂÌÌÓ„Ó (2) Í‡ÎÎÛÒÓ‚ Ô¯ÂÌËˆ˚ ÎË-
ÌËË îÓÚÓÒ (ÔËÊËÁÌÂÌÌ‡fl Ò˙ÂÏÍ‡)
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êËÒ. 30. èÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Â ÒÚ‡‰ËË ‡Á‚ËÚËfl ÏÓÙÓ„ÂÌÌÓ„Ó Í‡ÎÎÛÒ‡ Ô¯ÂÌËˆ˚ ÎËÌËË
îÓÚÓÒ ËÁ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚ ÔÓ ÔÛÚË „ÂÏÏÓËÁÓ„ÂÌÂÁ‡

é·˙flÒÌÂÌËfl ÒÏ. ÚÂÍÒÚ (1–5, 8, 10–19 – ëå; 6, 7, 9 – ëùå)



ÚË‚ÌÓÒÚ¸. ä ÏÓÏÂÌÚÛ ‚˚ıÓ‰‡ Ì‡ ÔÓ‚ÂıÌÓÒÚ¸ Ô˚Î¸ÌËÍ‡ Í‡ÎÎÛÒ˚ ËÏÂ˛Ú ‚Ë‰
ÔÎÓÚÌÓÈ ÌÂÓ·‚Ó‰ÌÂÌÌÓÈ ÒÚÛÍÚÛ˚ ÛÁÎÓ‚‡ÚÓÈ ÙÓÏ˚, Ï‡ÚÓ‚Ó„Ó ·ÂÎÓ„Ó ˆ‚Â-
Ú‡. Ç Ú‡ÍÓÏ ÒÓÒÚÓflÌËË Í‡ÎÎÛÒ˚ (Í‡Í Ë ˝Ï·ËÓË‰˚) ÔÂÂÌÓÒËÎË Ì‡ ÒÂ‰Û ‰Îfl 
Â„ÂÌÂ‡ˆËË, ‡ ËÏÂÌÌÓ – ÒÂ‰Û ÅÎÂÈ‰Ò‡ [Blaydes, 1966] (ÒÏ. èËÎÓÊÂÌËÂ),
„ÓÏÓÌ‡Î¸Ì˚È ÍÓÏÔÓÌÂÌÚ ÍÓÚÓÓÈ, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚È àìä (0,2 Ï„/Î) Ë ÍËÌÂ-
ÚËÌÓÏ (0,2 Ï„/Î), fl‚ÎflÂÚÒfl ÓÔÚËÏ‡Î¸Ì˚Ï ‰Îfl ‡Á‚ËÚËfl Í‡ÎÎÛÒ‡ ÔÓ ÔÛÚË „ÂÏ-
ÏÓËÁÓ„ÂÌÂÁ‡, Ú.Â. ÙÓÏËÓ‚‡ÌËfl ÔÓ˜ÍË Ë ÍÓÌfl.

Ç ıÓ‰Â ‰‡Î¸ÌÂÈ¯Â„Ó ‡Á‚ËÚËfl (1–23 ÒÛÚ ÓÚ Ì‡˜‡Î‡ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl Ô˚Î¸-
ÌËÍÓ‚ Ì‡ ÒÂ‰Â ‰Îfl Â„ÂÌÂ‡ˆËË, ËÎË 55 ÒÛÚ ÓÚ ËÌÓÍÛÎflˆËË Ô˚Î¸ÌËÍÓ‚) ÔÓËÒ-
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êËÒ. 30 (ÔÓ‰ÓÎÊÂÌËÂ)



ıÓ‰ËÚ, Í‡Í Ô‡‚ËÎÓ, ÒÛ˘ÂÒÚ‚ÂÌÌÓÂ Û‚ÂÎË˜ÂÌËÂ ‡ÁÏÂÓ‚ Í‡ÎÎÛÒ‡, ÛÒÎÓÊÌÂÌËÂ
Â„Ó Ó„‡ÌËÁ‡ˆËË Ë ÔÂÂıÓ‰ Í ÔÓˆÂÒÒ‡Ï Ó„‡ÌÓ„ÂÌÂÁ‡ (ËÒ. 30, 9–19). 

äÎÂÚÍË ˚ıÎÓÈ ÔÂËÙÂË˜ÂÒÍÓÈ ÁÓÌ˚ ÔÓ‰‚Â„‡˛ÚÒfl ÔÓÒÚÂÔÂÌÌÓÈ ‰ÂÒÚ-
ÛÍˆËË Ë ÔÓ˜ÚË ÔÓÎÌÓÒÚ¸˛ ËÒ˜ÂÁ‡˛Ú (ÒÎÂ‰˚ ‡ÁÛ¯‡˛˘ËıÒfl ÍÎÂÚÓÍ ÌÂÍÓ-
ÚÓÓÂ ‚ÂÏfl ÒÓı‡Ìfl˛ÚÒfl Ì‡ ÔÓ‚ÂıÌÓÒÚË Í‡ÎÎÛÒ‡ ‚ ‚Ë‰Â „ÓÏÓ„ÂÌÌÓ„Ó, ËÌ-
ÚÂÌÒË‚ÌÓ ÓÍ‡¯Ë‚‡˛˘Â„ÓÒfl ÒÎÓfl ÔÓÎËÒ‡ı‡Ë‰ÌÓÈ ÔËÓ‰˚). èÓ‰ ‰Â„ÂÌÂË-
Û˛˘ÂÈ ÔÂËÙÂË˜ÂÒÍÓÈ ÁÓÌÓÈ Ì‡·Î˛‰‡ÂÚÒfl ÓÙÓÏÎÂÌËÂ ˝ÔË‰ÂÏ‡Î¸ÌÓ„Ó
ÒÎÓfl, Ô‡‡ÎÎÂÎ¸ÌÓ ÔÓ‚ÂıÌÓÒÚË ÍÓÚÓÓ„Ó Ì‡˜ËÌ‡ÂÚÒfl ‰ËÙÙÂÂÌˆË‡ˆËfl ÓÒÓ-
·ÓÈ ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍÓÈ ÁÓÌ˚, ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÈ 7–12 ÒÎÓflÏË ÍÎÂÚÓÍ Ú‡·ÎËÚ-
˜‡ÚÓÈ ÙÓÏ˚, ÒıÓ‰Ì˚ı ÔÓ ÒÚÓÂÌË˛ Ò ÍÎÂÚÍ‡ÏË ÔÓÍ‡Ï·Ëfl (ËÒ. 30, 11, 12).
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êËÒ. 30 (ÓÍÓÌ˜‡ÌËÂ)



ë ‰ÂflÚÂÎ¸ÌÓÒÚ¸˛ ÍÎÂÚÓÍ ˝ÚÓÈ ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍÓÈ ÁÓÌ˚ Ò‚flÁ‡Ì˚ ËÌÚÂÌÒË‚ÌÓÂ
Ì‡‡ÒÚ‡ÌËÂ Ï‡ÒÒ˚ Í‡ÎÎÛÒ‡, ÔË‚Ó‰fl˘ÂÂ Í ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Ï ËÌ‚‡„ËÌ‡ˆËflÏ Â„Ó
ÔÓ‚ÂıÌÓÒÚË (ËÒ. 30, 13), ‡ Ú‡ÍÊÂ ÔÓÒÎÂ‰Û˛˘ËÂ ÔÓˆÂÒÒ˚ Ó„‡ÌÓ„ÂÌÂÁ‡. 

åÓÙÓ„ÂÌÂÁ ‚ Í‡ÎÎÛÒÂ, ÔÓÎÛ˜ÂÌÌÓÏ ‚ ÍÛÎ¸ÚÛÂ in vitro Ô˚Î¸ÌËÍÓ‚, Í‡Í Ë
‚ Î˛·ÓÏ ‰Û„ÓÏ Í‡ÎÎÛÒÂ, ÏÓÊÂÚ ÓÒÛ˘ÂÒÚ‚ÎflÚ¸Òfl ‡ÁÎË˜Ì˚ÏË ÔÛÚflÏË: „ËÒÚÓ-
„ÂÌÂÁ‡ (ÙÓÏËÓ‚‡ÌËÂ ÚÍ‡ÌÂÈ, ÌÂ ÔË‚Ó‰fl˘ÂÂ Í Â„ÂÌÂ‡ˆËË ‡ÒÚÂÌËÈ); Ó-
„‡ÌÓ„ÂÌÂÁ‡ ÔÓ ÚËÔÛ ËÁÓ„ÂÌÂÁ‡ (ÙÓÏËÓ‚‡ÌËÂ ÍÓÌfl), „ÂÏÏÓ„ÂÌÂÁ‡ (ÙÓÏË-
Ó‚‡ÌËÂ ÔÓ˜ÍË) Ë „ÂÏÏÓËÁÓ„ÂÌÂÁ‡ (ÙÓÏËÓ‚‡ÌËÂ ÔÓ˜ÍË Ë ÍÓÌfl); ˝Ï·Ë-
ÓË‰Ó„ÂÌÂÁ‡ (ÙÓÏËÓ‚‡ÌËÂ ˝Ï·ËÓË‰Ó‚). ÇÒÂ ÓÚÏÂ˜ÂÌÌ˚Â ÔÛÚË ÏÓÙÓ„ÂÌÂ-
Á‡ Ó·Ì‡ÛÊÂÌ˚ ÔË ÍÛÎ¸ÚË‚ËÓ‚‡ÌËË Í‡ÎÎÛÒÓ‚ Ô¯ÂÌËˆ˚. é‰Ì‡ÍÓ ‚ ÛÒÎÓ‚Ë-
flı ÓÒÛ˘ÂÒÚ‚ÎÂÌÌÓ„Ó ˝ÍÒÔÂËÏÂÌÚ‡ ÓÒÌÓ‚Ì˚Ï ÔÛÚÂÏ ÏÓÙÓ„ÂÌÂÁ‡, ÔË‚Ó‰fl-
˘ËÏ Í Ó·‡ÁÓ‚‡ÌË˛ ÔÓÎÌÓˆÂÌÌ˚ı „‡ÔÎÓË‰Ì˚ı Â„ÂÌÂ‡ÌÚÓ‚ (·ÂÁ ÔÓˆÂ‰Û-
˚ ÏÌÓ„ÓÍ‡ÚÌ˚ı ÔÂÂÒ‡‰ÓÍ Ì‡ ÔËÚ‡ÚÂÎ¸Ì˚Â ÒÂ‰˚ ‡ÁÎË˜ÌÓ„Ó ÒÓÒÚ‡‚‡) fl‚-
ÎflÎÒfl ÚÓÎ¸ÍÓ Ó„‡ÌÓ„ÂÌÂÁ ÔÓ ÚËÔÛ „ÂÏÏÓËÁÓ„ÂÌÂÁ‡.

ÉÂÏÏÓËÁÓ„ÂÌÂÁ, Í‡Í Ô‡‚ËÎÓ, Ì‡˜ËÌ‡ÂÚÒfl Ò Á‡ÎÓÊÂÌËfl Ì‡ ÔÓ‚ÂıÌÓÒÚË
Í‡ÎÎÛÒ‡ ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËı Ó˜‡„Ó‚, ‰ÂflÚÂÎ¸ÌÓÒÚ¸ ÍÓÚÓ˚ı ÔË‚Ó‰ËÚ Í Ó·-
‡ÁÓ‚‡ÌË˛ ‡ÔÂÍÒÓ‚ ÔÓ·Â„‡ Ò Á‡˜‡ÚÍ‡ÏË ÎËÒÚ¸Â‚, Ú.Â. ÔÓ˜ÂÍ (ËÒ. 30, 14–17, Ì‡
‰ÂÚ. 15–17 ‚Ë‰Ì˚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Â ÒÚ‡‰ËË Ëı ‡Á‚ËÚËfl, ‡ Ú‡ÍÊÂ Ó·‡ÁÓ‚‡-
ÌËÂ ËÁ ÌËı ‚ ÓÚ‰ÂÎ¸Ì˚ı ÒÎÛ˜‡flı ÏÌÓÊÂÒÚ‚ÂÌÌ˚ı, Ù‡ÒˆËËÓ‚‡ÌÌ˚ı ÔÓ·Â„Ó‚).
ä‡Í Ô‡‚ËÎÓ, ˜ÂÂÁ 3–4 ÒÛÚ ÔÓÒÎÂ Ëı ÔÓfl‚ÎÂÌËfl Ì‡·Î˛‰‡ÂÚÒfl Á‡ÎÓÊÂÌËÂ
‡ÔÂÍÒÓ‚ ÍÓÌfl, ÍÓÚÓÓÂ, ÔÓ-‚Ë‰ËÏÓÏÛ, ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl ÌÂÁ‡‚ËÒËÏÓ ÓÚ ÔÓ-
˜ÂÍ, ˜‡˘Â ‚ ·‡Á‡Î¸ÌÓÈ Ë ÒÂ‰ÌÂÈ ˜‡ÒÚË Í‡ÎÎÛÒ‡ (ËÒ. 30, 14, 18). èÓ ÏÂÂ ‡Á-
‚ËÚËfl ÔÓ˜ÂÍ Ë ÍÓÌÂÈ Ó·˚˜ÌÓ Ì‡·Î˛‰‡ÂÚÒfl ÛÒÚ‡ÌÓ‚ÎÂÌËÂ ÏÂÊ‰Û ÌËÏË Ò‚flÁË
ÔÓÒÂ‰ÒÚ‚ÓÏ ÙÓÏËÓ‚‡ÌËfl ˝ÎÂÏÂÌÚÓ‚ ÒÓÒÛ‰ËÒÚÓÈ ÒËÒÚÂÏ˚ (ËÒ. 30, 19).

èÓˆÂÒÒ ‡Á‚ËÚËfl ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ‡, ÔÓÎÛ˜ÂÌÌÓ„Ó ÔÓÒÂ‰ÒÚ‚ÓÏ „ÂÏ-
ÏÓËÁÓ„ÂÌÂÁ‡ – ÓÚ Á‡ÎÓÊÂÌËfl ÔÓ˜ÂÍ Ë ÍÓÌÂÈ ‰Ó ÍÛ˘ÂÌËfl – Á‡ÌËÏ‡ÂÚ ‚ ÒÂ‰-
ÌÂÏ 40–45 ÒÛÚ Ì‡ ÒÂ‰Â ‰Îfl Â„ÂÌÂ‡ˆËË (77–80 ÒÛÚ ÓÚ ËÌÓÍÛÎflˆËË Ô˚Î¸ÌË-
ÍÓ‚) Ë ‚ ˆÂÎÓÏ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ Ù‡Á‡Ï ‡Á‚ËÚËfl ‡ÒÚÂÌËÈ Ô¯ÂÌËˆ˚ ‚ ÂÒÚÂÒÚ-
‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı (ËÒ. 31, 1–6). 

Ç ÙÂÌÓÙ‡ÁÂ ÍÛ˘ÂÌËfl ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ˚ ËÁ‚ÎÂÍ‡ÎË ËÁ ÔÓ·ËÓÍ Ë
ÔÓ‚Ó‰ËÎË Ëı ˆËÚÓ„ÂÌÂÚË˜ÂÒÍÓÂ ÚÂÒÚËÓ‚‡ÌËÂ. É‡ÔÎÓË‰Ì˚Â (ËÒ. 32, 1) Â„Â-
ÌÂ‡ÌÚ˚ ‰ËÔÎÓË‰ËÁËÓ‚‡ÎË ÒÏÂÒ¸˛ 0,2%-ÌÓ„Ó ÍÓÎıËˆËÌ‡ Ë 0,03%-ÌÓ„Ó Ô‡-
Ô‡ËÌ‡ (1 : 1). èÓÒÎÂ ˆËÚÓ„ÂÌÂÚË˜ÂÒÍÓ„Ó ÍÓÌÚÓÎfl ‰Ë„‡ÔÎÓË‰Ì˚Â (ËÒ. 32, 2)
‡ÒÚÂÌËfl ÔÂÂÒ‡ÊË‚‡ÎË ‚ ÔÓ˜‚Û. Ñ‡Î¸ÌÂÈ¯ÂÂ ‡Á‚ËÚËÂ ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡Ì-
ÚÓ‚ Ú‡ÍÊÂ ¯ÎÓ ÒÓ„Î‡ÒÌÓ Ù‡Á‡Ï ‡Á‚ËÚËfl, Ò‚ÓÈÒÚ‚ÂÌÌ˚Ï ‡ÒÚÂÌËflÏ Ô¯ÂÌË-
ˆ˚ ‚ ÌÓÏÂ, Ë Á‡‚Â¯‡ÎÓÒ¸ ÙÂÌÓÙ‡ÁÓÈ ÔÓÎÌÓÈ ÒÔÂÎÓÒÚË ÁÂÌ‡ (ËÒ. 33).

êËÁÓ„ÂÌÂÁ Ì‡ ÓÒÌÓ‚Â ‚ÓÁÌËÍ‡˛˘Ëı ‚ Í‡ÎÎÛÒÂ ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍËı Ó˜‡„Ó‚
ÍÎÂÚÓÍ, ‰‡˛˘Ëı Ì‡˜‡ÎÓ ÙÓÏËÓ‚‡ÌË˛ ÍÓÌÂÈ, Ë ÓÒÛ˘ÂÒÚ‚Îfl˛˘ËÈÒfl Ú‡-
ÍËÏ ÊÂ Ó·‡ÁÓÏ, Í‡Í Ë ÔË „ÂÏÏÓËÁÓ„ÂÌÂÁÂ (ËÒ. 34, 1–3), Í‡Í Ô‡‚ËÎÓ, ÌÂ
ÒÓÔÓ‚ÓÊ‰‡ÎÒfl Ó·‡ÁÓ‚‡ÌËÂÏ ÔÓ˜ÂÍ Ë ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ÌÂ ÔË‚Ó‰ËÎ Í Ó·‡-
ÁÓ‚‡ÌË˛ ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚. 

ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ Ì‡fl‰Û Ò ËÌ‰ÛÍˆËÂÈ Í‡ÎÎÛÒÓ„ÂÌÂÁ‡ Ò Â„Ó ÔÓÒÎÂ‰Û-
˛˘ËÏ ÔÂÂıÓ‰ÓÏ Ì‡ „ÂÏÏÓËÁÓ„ÂÌÌ˚È Ë ËÁÓ„ÂÌÌ˚È ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡, Ì‡
ÒÂ‰Â, ÒÓ‰ÂÊ‡˘ÂÈ àìä Ë ÍËÌÂÚËÌ ‚ ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚ı ÍÓÌˆÂÌÚ‡ˆËflı, ·˚ÎÓ
Ú‡ÍÊÂ Ó·Ì‡ÛÊÂÌÓ ˜‡ÒÚÓÂ ÙÓÏËÓ‚‡ÌËÂ ˝Ï·ËÓË‰Ó‚ (˝Ï·ËÓË‰Ó„ÂÌÌ˚È
ÔÛÚ¸ ÏÓÙÓ„ÂÌÂÁ‡). é‰Ì‡ÍÓ ‡Á‚ËÚËÂ ˝Ï·ËÓË‰Ó‚ ÔË ‰‡ÌÌÓÏ ÒÓÓÚÌÓ¯ÂÌËË
„ÓÏÓÌÓ‚ ‚ ÒÂ‰Â ÔÓÚÂÍ‡ÎÓ Ò ÓÚÍÎÓÌÂÌËflÏË, ÔÓfl‚Îfl˛˘ËÏËÒfl ‚ Ëı ÔÂÂıÓ-
‰Â Í ÔÓÎË˝Ï·ËÓËÌËË ÓÒÓ·Ó„Ó ÚËÔ‡ (ÔflÏÓÈ ‚ÚÓË˜Ì˚È ˝Ï·ËÓË‰Ó„ÂÌÂÁ) –
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êËÒ. 31. ê‡Á‚ËÚËÂ ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ‡ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ, ÔÓÎÛ˜ÂÌÌÓ„Ó ÔÛÚÂÏ
„ÂÏÏÓËÁÓ„ÂÌÂÁ‡

1–2 – ÙÓÏËÓ‚‡ÌËÂ ÔÂ‚Ó„Ó ÎËÒÚ‡ Ì‡ ‡ÔÂÍÒÂ ÔÓ·Â„‡ (1) Ë ÔÓfl‚ÎÂÌËÂ ‡‰‚ÂÌÚË‚Ì˚ı ÍÓ-
ÌÂÈ (2); 3–6 – Â„ÂÌÂ‡ÌÚ ‚ Ù‡ÁÂ 3-„Ó ÎËÒÚ‡ (3–4), ÍÛ˘ÂÌËfl (5) Ë ÏÓÎÓ˜ÌÓÈ ÒÔÂÎÓÒÚË (6) 
(1–6 – ÔËÊËÁÌÂÌÌ‡fl Ò˙ÂÏÍ‡)



êËÒ. 33. ê‡ÒÚÂÌËÂ-Â„ÂÌÂ‡ÌÚ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ, Ó·‡ÁÓ‚‡‚¯ÂÂÒfl ËÁ Í‡ÎÎÛÒ‡ ÔÛ-
ÚÂÏ „ÂÏÏÓËÁÓ„ÂÌÂÁ‡, ‚ Ù‡ÁÂ ÔÓÎÌÓÈ ÒÔÂÎÓÒÚË ÒÂÏflÌ (77 ÒÛÚ ÓÚ ËÌÓÍÛÎflˆËË Ô˚Î¸ÌËÍ‡)

êËÒ. 32. åÂÚ‡Ù‡ÁÌ‡fl ÔÎ‡ÒÚËÌÍ‡ „‡ÔÎÓË‰ÌÓ„Ó (n = 21) ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ‡ Ô¯ÂÌË-
ˆ˚ ÎËÌËË îÓÚÓÒ, ÔÓÎÛ˜ÂÌÌÓ„Ó ÔÛÚÂÏ „ÂÏÏÓËÁÓ„ÂÌÂÁ‡, ‰Ó Ó·‡·ÓÚÍË ÍÓÎıËˆËÌÓÏ (1),
Ë ‰Ë„‡ÔÎÓË‰ÌÓ„Ó (n + n = 42) ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ‡ ÔÓÒÎÂ Ó·‡·ÓÚÍË ÍÓÎıËˆËÌÓÏ (2)



‡Á‡ÒÚ‡ÌËÂ ‡ÔËÍ‡Î¸ÌÓÈ ˜‡ÒÚË ˝Ï·ËÓË‰Ó‚ Ë Ó·‡ÁÓ‚‡ÌËÂ Ì‡ ÌÂÈ ‚ ÔÓˆÂÒÒÂ
Ó„‡ÌÓ„ÂÌÂÁ‡ ÏÌÓÊÂÒÚ‚ÂÌÌ˚ı ÚÓ˜ÂÍ ÓÒÚ‡ (ËÒ. 35, 1–5). Ç ÂÁÛÎ¸Ú‡ÚÂ Ì‡ ÔÓ-
Á‰ÌËı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl Ú‡ÍËÂ ˝Ï·ËÓË‰˚ ËÏÂÎË ‚ ‡ÔËÍ‡Î¸ÌÓÈ ˜‡ÒÚË ÌÂ-
ÒÍÓÎ¸ÍÓ ˘ËÚÍÓ‚ Ë ‡ÔÂÍÒÓ‚ ÔÓ·Â„‡, Ó·˙Â‰ËÌÂÌÌ˚ı Ó·˘ËÏ ÍÓÌÂ‚˚Ï ÔÓÎ˛-
ÒÓÏ (ËÒ. 35, 5–7). ä‡Í ÓÚÏÂ˜‡ÎÓÒ¸ ‚˚¯Â (ÒÏ. „Î‡‚Û 6), Ó·‡ÁÓ‚‡ÌËÂ Ú‡ÍËı
˝Ï·ËÓË‰Ó‚ Ì‡·Î˛‰‡ÎÓÒ¸ Ë Ì‡ ÒÂ‰Â, „ÓÏÓÌ‡Î¸Ì˚È ÍÓÏÔÓÌÂÌÚ ÍÓÚÓÓÈ fl‚-
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êËÒ. 34. êËÁÓ„ÂÌÂÁ ‚ ÏÓÙÓ„ÂÌÌÓÏ Í‡ÎÎÛÒÂ
1 – Ó·˘ËÈ ‚Ë‰ Í‡ÎÎÛÒ‡ Ì‡ ÒÂ‰Â; 2, 3 – Ù‡„ÏÂÌÚ˚ Â„Ó ÒÚÓÂÌËfl Ò Á‡˜‡ÚÍ‡ÏË ÍÓÌÂÈ, 

Á‡ÍÎ‡‰˚‚‡˛˘ËıÒfl „ÛÔÔ‡ÏË (2) Ë ÓÚ‰ÂÎ¸ÌÓ (3) (1–3 – ëå)



ÎflÎÒfl ÓÔÚËÏ‡Î¸Ì˚Ï ‰Îfl ËÌ‰ÛÍˆËË ÒÔÓÓÙËÚÌÓÈ ÔÓ„‡ÏÏ˚ ‡Á‚ËÚËfl ÔÓ ÔÛ-
ÚË ˝Ï·ËÓË‰Ó„ÂÌÂÁ‡, Ó‰Ì‡ÍÓ ÔÓˆÂÌÚ Ëı Ó·‡ÁÓ‚‡ÌËfl ‚ ‰‡ÌÌÓÏ ‚‡Ë‡ÌÚÂ
ÓÔ˚Ú‡ ·˚Î ÁÌ‡˜ËÚÂÎ¸ÌÓ ·ÓÎÂÂ ÌËÁÍËÏ. Ç‡ÊÌÓ, Ó‰Ì‡ÍÓ, ˜ÚÓ ˝Ï·ËÓË‰˚, Ë‰Û-
˘ËÂ ÔÓ ÔÛÚË Ú‡ÍÓ„Ó ‚ÚÓË˜ÌÓ„Ó ˝Ï·ËÓË‰Ó„ÂÌÂÁ‡, ·˚ÎË ÒÔÓÒÓ·Ì˚ Í ÙÓÏË-
Ó‚‡ÌË˛ ÌÓÏ‡Î¸Ì˚ı „‡ÔÎÓË‰Ì˚ı ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚. 

í‡ÍËÏ Ó·‡ÁÓÏ, ˆËÚÓ˝Ï·ËÓÎÓ„Ë˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı
ÔÓˆÂÒÒÓ‚ ‚ ıÓ‰Â ‡Á‚ËÚËfl Í‡ÎÎÛÒ‡ ÔÓÁ‚ÓÎËÎ ‚˚fl‚ËÚ¸ ÓÒÌÓ‚Ì˚Â Á‡ÍÓÌÓÏÂ-
ÌÓÒÚË „ÂÏÏÓËÁÓ„ÂÌÂÁ‡ – Ó‰ÌÓ„Ó ËÁ ÔÛÚÂÈ ÏÓÙÓ„ÂÌÂÁ‡, ÒÔÓÒÓ·ÒÚ‚Û˛˘ËÂ
ÓÔÚËÏËÁ‡ˆËË ÔÓˆÂÒÒ‡ ÚË‡ÊËÓ‚‡ÌËfl „‡ÔÎÓË‰Ó‚.

êËÒ. 35. èÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Â ÒÚ‡‰ËË ÔÂÂıÓ‰‡ ˝Ï·ËÓË‰Ó‚ Ì‡ ÒÂ‰Â ‰Îfl Â„ÂÌÂ‡ˆËË
Í ÔÓÎË˝Ï·ËÓÌËË (‚ÚÓË˜ÌÓÏÛ ˝Ï·ËÓË‰Ó„ÂÌÂÁÛ)

é·˙flÒÌÂÌËfl ‚ ÚÂÍÒÚÂ (1, 3, 4 – ëùå; 2, 5, 6, 7 – ëå)



áÄäãûóÖçàÖ

èÓÎÛ˜ÂÌÌ˚Â ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ‰‡ÌÌ˚Â ÔÓ ÏÓÙÓ„ÂÌÂÁÛ Ô˚Î¸ÌËÍ‡
Ô¯ÂÌËˆ˚ ‡ÁÎË˜Ì˚ı ÒÓÚÓ‚ Ë „Ë·Ë‰Ì˚ı ÎËÌËÈ ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ‚Ëflı Ë
‚ ÍÛÎ¸ÚÛÂ in vitro, Ò Û˜ÂÚÓÏ ‡Á‡·ÓÚ‡ÌÌ˚ı ÚÂÓÂÚË˜ÂÒÍËı ÔÓÎÓÊÂÌËÈ Ë
ÒÚ‡ÚÂ„ËË ËÒÒÎÂ‰Ó‚‡ÌËfl (ÛÌË‚ÂÒ‡Î¸ÌÓÒÚ¸ ÔÛÚÂÈ ÏÓÙÓ„ÂÌÂÁ‡, ÍÓÌˆÂÔˆËfl
˝Ï·ËÓË‰Ó„ÂÌËË, ÛÌË‚ÂÒ‡Î¸ÌÓÒÚ¸ ÒÚÓÂÌËfl ËÌËˆË‡Î¸Ì˚ı ÍÎÂÚÓÍ ÌÓ‚Ó„Ó
ËÌ‰Ë‚Ë‰ÛÛÏ‡ ÔË ‡ÁÌ˚ı ÒÔÓÒÓ·‡ı Â„Ó Ó·‡ÁÓ‚‡ÌËfl, ÚÂÓËfl ÍËÚË˜ÂÒÍËı ÔÂ-
ËÓ‰Ó‚ Ë Ú.‰.), ÔÓÁ‚ÓÎËÎË ‡Á‡·ÓÚ‡Ú¸ ‚˚ÒÓÍÓ˝ÙÙÂÍÚË‚ÌÛ˛ ÒËÒÚÂÏÛ ÔÓÎÛ-
˜ÂÌËfl „‡ÔÎÓË‰Ì˚ı ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚ ËÁ ÏËÍÓÒÔÓ ÔÛÚÂÏ ÔflÏÓ„Ó ˝Ï-
·ËÓË‰Ó„ÂÌÂÁ‡ Ë „ÂÏÏÓËÁÓ„ÂÌÂÁ‡ (ËÒ. 36). 

èË‚ÎÂ˜ÂÌËÂ ÍÓÌˆÂÔˆËË ÍËÚË˜ÂÒÍËı ÔÂËÓ‰Ó‚ Ë ÓˆÂÌÍ‡ ÒÚÛÍÚÛÌÓÈ
Ó„‡ÌËÁ‡ˆËË Ô˚Î¸ÌËÍ‡ Ò ÔÓÁËˆËË ÒËÒÚÂÏÌÓ„Ó ÔÓ‰ıÓ‰‡ ‚ÔÂ‚˚Â ÔÓÁ‚ÓÎËÎË
Ë‰ÂÌÚËÙËˆËÓ‚‡Ú¸ ËÏÂÌÌÓ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÛ˛ ÏËÍÓÒÔÓÛ Í‡Í
ÍÎÂÚÍÛ, ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍË ÍÓÏÔÂÚÂÌÚÌÛ˛ Í ÔÂÂÍÎ˛˜ÂÌË˛ ÔÓ„‡ÏÏ˚
‡Á‚ËÚËfl Ò „‡ÏÂÚÓÙËÚÌÓÈ Ì‡ ÒÔÓÓÙËÚÌÛ˛, ‡ Ú‡ÍÊÂ ‚˚fl‚ËÚ¸ ÏÓÙÓÎÓ„Ë˜Â-
ÒÍËÈ Ë ÙÂÌÓÚËÔË˜ÂÒÍËÈ Ï‡ÍÂ˚ ‰Îfl ÂÂ ÛÒÍÓÂÌÌÓÈ ‰Ë‡„ÌÓÒÚËÍË Ë ÚÂÏ Ò‡-
Ï˚Ï ÓÔÚËÏËÁËÓ‚‡Ú¸ ÔÓˆÂÒÒ ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ó‚. 

ÄÌ‡ÎËÁ ÔÓÎÛ˜ÂÌÌ˚ı ‰‡ÌÌ˚ı Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÚÓÏ, ˜ÚÓ ÏÓÙÓ„ÂÌÂÁ
ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌ˚ı ÏËÍÓÒÔÓ ÔÓ ÒÔÓÓÙËÚÌÓÈ ÔÓ„‡ÏÏÂ ·ÂÁ ˜ÂÂ-
‰Ó‚‡ÌËfl ÔÓÍÓÎÂÌËÈ (ÒÔÓÓÙËÚ  ÒÔÓÓÙËÚ) ‚ ÍÛÎ¸ÚÛÂ in vitro – ÒÎÓÊÌ˚È
ÔÓˆÂÒÒ, Á‡‚ËÒfl˘ËÈ ÓÚ ÍÓÏÔÎÂÍÒ‡ ‡ÁÌÓÓ·‡ÁÌ˚ı Ù‡ÍÚÓÓ‚. ëÓ˜ÂÚ‡ÌËÂ
˝ÚËı Ù‡ÍÚÓÓ‚ ÓÔÂ‰ÂÎflÂÚ Í‡Í ÔÛÚ¸ ÏÓÙÓ„ÂÌÂÁ‡ ÏËÍÓÒÔÓ (˝Ï·ËÓË‰Ó„Â-
ÌÂÁ ËÎË Ó„‡ÌÓ„ÂÌÂÁ), Ú‡Í Ë ÒÔÓÒÓ· Ó·‡ÁÓ‚‡ÌËfl ‡Ì‰ÓÍÎËÌÌ˚ı „‡ÔÎÓË‰Ì˚ı
‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚.

íË„„ÂÓÏ ÒÔÓÓÙËÚÌÓ„Ó ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡ ‚ ÍÛÎ¸ÚÛÂ in vitro ÏËÍÓ-
ÒÔÓ, Ì‡ıÓ‰fl˘ËıÒfl ‚ ÍËÚË˜ÂÒÍÓÈ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÒÚ‡‰ËË ‡Á‚Ë-
ÚËfl, fl‚ÎflÂÚÒfl ÒÚÂÒÒÓ‚ÓÂ ‚ÓÁ‰ÂÈÒÚ‚ËÂ ıÓÎÓ‰ÓÏ ‚ ÓÔÂ‰ÂÎÂÌÌÓÏ ÂÊËÏÂ.
Ñ‡ÌÌÓÂ ‚ÓÁ‰ÂÈÒÚ‚ËÂ ‚˚Á˚‚‡ÂÚ Ì‡Û¯ÂÌËÂ ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı ÍÓÂÎflˆËÈ
‚ ‡Á‚ËÚËË ÏËÍÓÒÔÓ Ë ÚÍ‡ÌÂÈ ÒÚÂÌÍË Ô˚Î¸ÌËÍ‡, ˜ÚÓ ÔË‚Ó‰ËÚ Í Ì‡Û¯Â-
ÌË˛ ˆÂÎÓÒÚÌÓÒÚË ÔÓÒÎÂ‰ÌÂ„Ó Í‡Í ËÌÚÂ„ËÓ‚‡ÌÌÓÈ ÒËÒÚÂÏ˚. àÌ‰ÛÍˆËfl ÍÓÌ-
ÍÂÚÌÓ„Ó ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡ (˝Ï·ËÓË‰Ó„ÂÌÂÁ ËÎË Ó„‡ÌÓ„ÂÌÂÁ), ÔË‚Ó‰fl˘Â-
„Ó Í Â„ÂÌÂ‡ˆËË ‡ÒÚÂÌËÈ ÌÓÏ‡Î¸ÌÓ„Ó ÒÚÓÂÌËfl, ÓÔÂ‰ÂÎflÂÚÒfl ·‡Î‡ÌÒÓÏ
„ÓÏÓÌÓ‚ ‚ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰Â. ê‡Á‡·ÓÚ‡ÌÌ˚È ‡‚ÚÓ‡ÏË ÓË„ËÌ‡Î¸Ì˚È ÏÂ-
ÚÓ‰ ÔÓ‰·Ó‡ ÓÔÚËÏ‡Î¸ÌÓÈ ÍÓÌˆÂÌÚ‡ˆËË ˝ÍÁÓ„ÂÌÌÓ„Ó ‡ÛÍÒËÌ‡ 2,4-Ñ ‚ ËÌ‰ÛÍ-
ˆËÓÌÌÓÈ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰Â, ÓÒÌÓ‚‡ÌÌ˚È Ì‡ ÚÓ˜ÌÓÈ Ë‰ÂÌÚËÙËÍ‡ˆËË ÒÓ‰Â-
Ê‡ÌËfl ˝Ì‰Ó„ÂÌÌÌ˚ı ‡ÛÍÒËÌÓ‚ ‚ Ô˚Î¸ÌËÍ‡ı ‚ ÍËÚË˜ÂÒÍÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl,
ÔÓÁ‚ÓÎËÎ ÛÔ‡‚ÎflÚ¸ ÔÓˆÂÒÒÓÏ ÏÓÙÓ„ÂÌÂÁ‡ ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌ˚ı ÏË-
ÍÓÒÔÓ in vitro Ë ÒÔÓÒÓ·ÒÚ‚Ó‚‡Î ÛÒÍÓÂÌË˛ ÚÂıÌÓÎÓ„ËË ‡Ì‰ÓÍÎËÌÌÓÈ „‡Ô-
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êËÒ. 36. èÓÎÛ˜ÂÌËÂ „‡ÔÎÓË‰Ì˚ı ‡Ì‰ÓÍÎËÌÌ˚ı ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚ Ô¯ÂÌËˆ˚
ÎËÌËË îÓÚÓÒ in vitro ÔÛÚÂÏ ÔflÏÓ„Ó ˝Ï·ËÓË‰Ó„ÂÌÂÁ‡ Ë „ÂÏÏÓËÁÓ„ÂÌÂÁ‡
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êËÒ. 37. èÂÒÔÂÍÚË‚Ì˚È ÔÛÚ¸ ÔÓÎÛ˜ÂÌËfl „‡ÔÎÓË‰Ì˚ı ‡Ì‰ÓÍÎËÌÌ˚ı ‡ÒÚÂÌËÈ-Â„Â-
ÌÂ‡ÌÚÓ‚ Ô¯ÂÌËˆ˚ ÎËÌËË îÓÚÓÒ in vitro ÔÛÚÂÏ ÔflÏÓ„Ó Ë ÌÂÔflÏÓ„Ó ‚ÚÓË˜ÌÓ„Ó
˝Ï·ËÓË‰Ó„ÂÌÂÁ‡ Ë „ÂÏÏÓËÁÓ„ÂÌÂÁ‡



ÎÓË‰ËË ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÒÓÚÓ‚ Ë ÎËÌËÈ flÓ‚ÓÈ Ïfl„ÍÓÈ Ô¯ÂÌËˆ˚, ‡ Ú‡ÍÊÂ
ÁÌ‡˜ËÚÂÎ¸ÌÓÏÛ ÔÓ‚˚¯ÂÌË˛ ÂÂ ÂÌÚ‡·ÂÎ¸ÌÓÒÚË.

èÓ‰Ú‚ÂÊ‰ÂÌÓ ÚÂÓÂÚË˜ÂÒÍÓÂ ÔÓÎÓÊÂÌËÂ Ó· ÓÚÌÓÒËÚÂÎ¸ÌÓÈ ÛÌË‚Â-
Ò‡Î¸ÌÓÒÚË ı‡‡ÍÚÂËÒÚËÍ ËÌËˆË‡Î¸Ì˚ı ÍÎÂÚÓÍ ÔË „ÓÏÓÙ‡ÁÌÓÈ Ë „ÂÚÂÓ-
Ù‡ÁÌÓÈ ÂÔÓ‰ÛÍˆËË, ‡ Ú‡ÍÊÂ Ô‡‡ÎÂÎÎËÁÏÂ ‡Á‚ËÚËfl ÔÓÎÓ‚˚ı Ë ÒÓÏ‡ÚË˜Â-
ÒÍËı Á‡Ó‰˚¯ÂÈ (˝Ï·ËÓË‰Ó‚). Ç˚fl‚ÎÂÌÌ˚Â ‡ÁÎË˜Ëfl ‚ ‡Î„ÓËÚÏ‡ı Ëı ÏÓ-
ÙÓ„ÂÌÂÁ‡ Ì‡ ÓÔÂ‰ÂÎÂÌÌ˚ı ˝Ú‡Ô‡ı ‡Á‚ËÚËfl Ó·ÛÒÎÓ‚ÎÂÌ˚, Ó˜Â‚Ë‰ÌÓ, Í‡Í
‡ÁÎË˜Ì˚Ï ÔÓËÒıÓÊ‰ÂÌËÂÏ ÔÓÎÓ‚˚ı Ë ÒÓÏ‡ÚË˜ÂÒÍËı (ÏËÍÓÒÔÓË‡Î¸Ì˚ı)
Á‡Ó‰˚¯ÂÈ, Ú‡Í Ë ‚ÓÁ‰ÂÈÒÚ‚ËÂÏ Ù‡ÍÚÓÓ‚ ÍÛÎ¸ÚÛ‡Î¸ÌÓÈ ÒÂ‰˚.

Ç Á‡ÍÎ˛˜ÂÌËÂ ÒÎÂ‰ÛÂÚ ÔÓ‰˜ÂÍÌÛÚ¸, ˜ÚÓ Ó‰ÌËÏ ËÁ ÔÂÒÔÂÍÚË‚Ì˚ı Ì‡-
Ô‡‚ÎÂÌËÈ ˝ÙÙÂÍÚË‚ÌÓ„Ó ÔÓÎÛ˜ÂÌËfl Ï‡ÒÒÓ‚Ó„Ó ÍÓÎË˜ÂÒÚ‚‡ ‡Ì‰ÓÍÎËÌÌ˚ı
Â„ÂÌÂ‡ÌÚÓ‚ ËÁ Ó‰ÌÓÈ ÏËÍÓÒÔÓ˚ Û ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÒÓÚÓ‚ Ë „Ë·Ë‰Ì˚ı
ÎËÌËÈ flÓ‚ÓÈ Ïfl„ÍÓÈ Ô¯ÂÌËˆ˚ fl‚ÎflÂÚÒfl ‡Á‡·ÓÚÍ‡ ÔÓ‰ıÓ‰Ó‚ Ë ÏÂÚÓ‰Ó‚,
ÒÓ˜ÂÚ‡˛˘Ëı ‰‚‡ ÔÛÚË ÏÓÙÓ„ÂÌÂÁ‡ in vitro – ‚ÚÓË˜ÌÓ„Ó ˝Ï·ËÓ‰Ó„ÂÌÂÁ‡
(ÔflÏÓ„Ó Ë ÌÂÔflÏÓ„Ó – ˜ÂÂÁ Í‡ÎÎÛÒ) Ë „ÂÏÏÓËÁÓ„ÂÌÂÁ‡ (ËÒ. 37). ÇÓÁÏÓÊ-
Ì‡ Ú‡ÍÊÂ Ó‰ÌÓ‚ÂÏÂÌÌ‡fl ËÌ‰ÛÍˆËfl Ì‡ Í‡ÎÎÛÒÂ ˝Ï·ËÓ‰Ó„ÂÌÂÁ‡ Ë „ÂÏÏÓËÁÓ-
„ÂÌÂÁ‡.

ÄÒÂÌ‡Î ÔÓÎÛ˜ÂÌÌ˚ı ˝Ï·ËÓÎÓ„Ë˜ÂÒÍËı ‰‡ÌÌ˚ı ÔÓÁ‚ÓÎflÂÚ ÛÊÂ ‚ Ì‡ÒÚÓ-
fl˘ÂÂ ‚ÂÏfl Ò‰ÂÎ‡Ú¸ ÒÎÓÊÌ˚È ÔÓˆÂÒÒ ÏÓÙÓ„ÂÌÂÁ‡ ÏËÍÓÒÔÓ˚ Ô¯ÂÌËˆ˚
ÔÓ ÒÔÓÓÙËÚÌÓÈ ÔÓ„‡ÏÏÂ in vitro ÛÔ‡‚ÎflÂÏ˚Ï Ë ÔÓÎÛ˜‡Ú¸ ÔÓÎÌÓˆÂÌÌ˚Â
ÍÓÌÍÛÂÌÚÌÓ ÒÔÓÒÓ·Ì˚Â ‡Ì‰ÓÍÎËÌÌ˚Â „‡ÔÎÓË‰Ì˚Â ‡ÒÚÂÌËfl-Â„ÂÌÂ‡ÌÚ˚
‚ Ï‡ÒÒÓ‚ÓÏ ÍÓÎË˜ÂÒÚ‚Â ‰Îfl ‚ÌÂ‰ÂÌËfl Ëı ‚ ÒÂÎÂÍˆËÓÌÌÛ˛ Ô‡ÍÚËÍÛ.
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åÂÚÓ‰ ÍÛÎ¸ÚÛ˚ Ô˚Î¸ÌËÍÓ‚ flÓ‚ÓÈ Ïfl„ÍÓÈ Ô¯ÂÌËˆ˚, ‡Á‡·ÓÚ‡ÌÌ˚È ‚
Î‡·Ó‡ÚÓËË „ÂÌÂÚËÍË Ë ˆËÚÓÎÓ„ËË ‡ÒÚÂÌËÈ àÌÒÚËÚÛÚ‡ ·ËÓÎÓ„ËË ìçñ
êÄç Ì‡ ÔËÏÂÂ ÍÓÎÎÂÍˆËË ËÁ 189 ÒÓÚÓ‚ Ë „Ë·Ë‰Ì˚ı ÎËÌËÈ [ÉÓ·ÛÌÓ‚‡,
äÛ„ÎÓ‚‡, 1988] Ë ÛÒÓ‚Â¯ÂÌÒÚ‚Ó‚‡ÌÌ˚È Ò Û˜ÂÚÓÏ ‰‡ÌÌ˚ı ÔÓ ˝Ï·ËÓÎÓ„ËË
‡ÒÚÂÌËÈ [äÛ„ÎÓ‚‡, Å‡Ú˚„ËÌ‡, 2002], ÒÓÒÚÓËÚ ËÁ ÌÂÒÍÓÎ¸ÍËı ˝Ú‡ÔÓ‚.

1. Ç˚‡˘Ë‚‡ÌËÂ ‰ÓÌÓÌ˚ı ‡ÒÚÂÌËÈ ‚ ÔÓÎÂ‚˚ı ÛÒÎÓ‚Ëflı, ‚ ÛÒÎÓ‚Ëflı
ÚÂÔÎËˆ˚ ËÎË Í‡ÏÂ˚ “îËÚÓÚÓÌ” ‰Ó VII ˝Ú‡Ô‡ Ó„‡ÌÓ„ÂÌÂÁ‡.

2. îÂÌÓÚËÔË˜ÂÒÍËÈ ÓÚ·Ó ‰ÓÌÓÌ˚ı ‡ÒÚÂÌËÈ, ÒÓ‰ÂÊ‡˘Ëı Ô˚Î¸ÌËÍË ‚
ÍËÚË˜ÂÒÍÓÈ ÒÚ‡‰ËË ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌÓÈ ÏËÍÓÒÔÓ˚, ÓÔÚËÏ‡Î¸ÌÓÈ
‰Îfl ËÌ‰ÛÍˆËË ÒÔÓÓÙËÚÌÓÈ ÔÓ„‡ÏÏ˚ ÏÓÙÓ„ÂÌÂÁ‡. ùÚÓÈ ÒÚ‡‰ËË ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÛÂÚ ÓÒÓ·ÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ÍÓÌ˜ËÍ‡ ÍÓÎÓÒ‡, Ì‡ıÓ‰fl˘Â„ÓÒfl ‚ ÎËÒÚÓ‚ÓÈ
Ó·ÂÚÍÂ, – ÓËÂÌÚËÓ‚Ó˜ÌÓ Ì‡ 1/4 ‡ÒÒÚÓflÌËfl ÓÚ ÓÒÌÓ‚‡ÌËfl ÙÎ‡„Ó‚Ó„Ó ÎËÒ-
Ú‡ ‰Ó ÓÒÌÓ‚‡ÌËfl ÔÂ‰ÔÓÒÎÂ‰ÌÂ„Ó ÒÌËÁÛ ÎËÒÚ‡.

3. ëÂÁ‡ÌËÂ ÍÓÎÓÒ¸Â‚ Ò Ô˚Î¸ÌËÍ‡ÏË ‚ ÛÍ‡Á‡ÌÌÓÈ Ù‡ÁÂ ‚ Ó‰ÌÓ Ë ÚÓ ÊÂ
‚ÂÏfl ÒÛÚÓÍ ‰Îfl ‚ÒÂı Ô‡ÚËÈ.

4. Ç˚‰ÂÊË‚‡ÌËÂ ÒÂÁ‡ÌÌ˚ı ÍÓÎÓÒ¸Â‚ ÔË ÚÂÏÔÂ‡ÚÛÂ 4 ± 1  C ‚ ÚÂ˜Â-
ÌËÂ 7 ÒÛÚ.

5. ëÚÂËÎËÁ‡ˆËfl ÍÓÎÓÒ¸Â‚ ‚ÏÂÒÚÂ Ò ÎËÒÚÓ‚ÓÈ Ó·ÂÚÍÓÈ ‚ ÒÚÂËÎ¸Ì˚ı ÛÒ-
ÎÓ‚Ëflı Î‡ÏËÌ‡ÌÓ„Ó ·ÓÍÒ‡ 70%-Ì˚Ï ˝ÚËÎÓ‚˚Ï ÒÔËÚÓÏ ËÎË 3%-ÌÓÈ ÔÂÂÍË-
Ò¸˛ ‚Ó‰ÓÓ‰‡ ÔÓÚÓ˜ÌÓ. ì‰‡ÎÂÌËÂ ÒÚÂËÎËÁÛ˛˘Â„Ó ‚Â˘ÂÒÚ‚‡ ÔÛÚÂÏ ÚÂı-
Í‡ÚÌÓÈ ÔÓÏ˚‚ÍË ÍÓÎÓÒ¸Â‚ ‡‚ÚÓÍÎ‡‚ËÓ‚‡ÌÌÓÈ ‰ËÒÚËÎÎËÓ‚‡ÌÌÓÈ ‚Ó‰ÓÈ.

6. àÁ‚ÎÂ˜ÂÌËÂ Ô˚Î¸ÌËÍÓ‚ ËÁ ‰‚Ûı ÌËÊÌËı ˆ‚ÂÚÍÓ‚ ¯ÂÒÚË ÍÓÎÓÒÍÓ‚ ÒÂ‰-
ÌÂÈ ÚÂÚË Ó‰ÌÓ„Ó ÍÓÎÓÒ‡ ‚ ÒÚÂËÎ¸Ì˚ı ÛÒÎÓ‚Ëflı Î‡ÏËÌ‡ÌÓ„Ó ·ÓÍÒ‡. àÌÓÍÛ-
ÎflˆËfl Ô˚Î¸ÌËÍÓ‚ ‚ ÔÓ·ËÍË Ò ËÌ‰ÛÍˆËÓÌÌÓÈ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰ÓÈ Potato II
[Chuang, Quyang, 1978] (ÒÏ. Ú‡·ÎËˆÛ, ÒÚÓÎ·Âˆ 1). ùÏÔËË˜ÂÒÍËÈ ÔÓ‰·Ó ‰Îfl
Í‡Ê‰Ó„Ó ÒÓÚ‡ Ë „Ë·Ë‰ÌÓÈ ÎËÌËË Ô¯ÂÌËˆ˚ ÍÓÌˆÂÌÚ‡ˆËË ˝ÍÁÓ„ÂÌÌÓ„Ó ÒËÌ-
ÚÂÚË˜ÂÒÍÓ„Ó „ÓÏÓÌ‡ ‡ÛÍÒËÌÓ‚Ó„Ó ÚËÔ‡ ‰ÂÈÒÚ‚Ëfl 2,4-Ñ ‰Îfl ËÌ‰ÛÍˆËË ÙÓÏË-
Ó‚‡ÌËfl ˝Ï·ËÓË‰Ó‚ ËÎË ÏÓÙÓ„ÂÌÌ˚ı Í‡ÎÎÛÒÓ‚.

7. èÓÏÂ˘ÂÌËÂ ¯Ú‡ÚË‚Ó‚ Ò ÔÓ·ËÍ‡ÏË Ì‡ 21–28 ÒÛÚ ‚ ÚÂÏÌÓÚÛ ÔË ÚÂÏ-
ÔÂ‡ÚÛÂ 27  C ‰Ó Ó·‡ÁÓ‚‡ÌËfl Ì‡ ÔÓ‚ÂıÌÓÒÚË Ô˚Î¸ÌËÍÓ‚ ˝Ï·ËÓË‰Ó‚ ËÎË
Í‡ÎÎÛÒÓ‚ ÏÓÙÓ„ÂÌÌ˚ı.

8. Ç ÒÚÂËÎ¸Ì˚ı ÛÒÎÓ‚Ëflı Î‡ÏËÌ‡ÌÓ„Ó ·ÓÍÒ‡ ÔÂÂÌÓÒ ˝Ï·ËÓË‰Ó‚ ËÎË
Í‡ÎÎÛÒÓ‚ ÏÓÙÓ„ÂÌÌ˚ı ‚ ÔÓ·ËÍË Ò ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰ÓÈ ÅÎÂÈ‰Ò‡ ‰Îfl Â„Â-
ÌÂ‡ˆËË ‡ÒÚÂÌËÈ [Blaydes, 1966] Ò ˝ÏÔËË˜ÂÒÍË ÔÓ‰Ó·‡ÌÌÓÈ ‰Îfl Í‡Ê‰Ó„Ó
ÒÓÚ‡ ËÎË „Ë·Ë‰ÌÓÈ ÎËÌËË ÍÓÌˆÂÌÚ‡ˆËÂÈ „ÓÏÓÌÓ‚ àìä Ë ÍËÌÂÚËÌ 
(ÒÏ. Ú‡·ÎËˆÛ, ÒÚÓÎ·Âˆ 2).
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9. äÛÎ¸ÚË‚ËÓ‚‡ÌËÂ ˝Ï·ËÓË‰Ó‚ ËÎË Í‡ÎÎÛÒÓ‚ ÏÓÙÓ„ÂÌÌ˚ı ÔË ÚÂÏÔÂ-
‡ÚÛÂ 10  C, 16-˜‡ÒÓ‚ÓÏ ÙÓÚÓÔÂËÓ‰Â, ÓÒ‚Â˘ÂÌÌÓÒÚË 20 Ú˚Ò. ÎÍ ‰Ó Ó·‡ÁÓ-
‚‡ÌËfl ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚ Ë Ëı ‡Á‚ËÚËfl ‰Ó ÙÂÌÓÙ‡Á˚ ÍÛ˘ÂÌËfl.

10. ñËÚÓ„ÂÌÂÚË˜ÂÒÍËÈ ÍÓÌÚÓÎ¸ „‡ÔÎÓË‰ÌÓÒÚË ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚
ÔÛÚÂÏ ÔÓ‰Ò˜ÂÚ‡ ıÓÏÓÒÓÏ ‚ ÏÂÚ‡Ù‡ÁÌ˚ı ÔÎ‡ÒÚËÌÍ‡ı ÍÎÂÚÓÍ ÍÓÌ˜ËÍ‡ Ó‰ÌÓ-
„Ó ËÁ ÍÓÂ¯ÍÓ‚. éÚ·Ó ‰Îfl ‰‡Î¸ÌÂÈ¯Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ ÚÓÎ¸ÍÓ „‡ÔÎÓË‰Ì˚ı
Â„ÂÌÂ‡ÌÚÓ‚.

11. é·‡·ÓÚÍ‡ „‡ÔÎÓË‰Ì˚ı Â„ÂÌÂ‡ÌÚÓ‚ ÒÏÂÒ¸˛ 0,2%-ÌÓ„Ó ÍÓÎıËˆËÌ‡ Ë
0,03%-ÌÓ„Ó Ô‡Ô‡ËÌ‡ (1 : 1) ‚ ÚÂ˜ÂÌËÂ 5 ˜ Ì‡ Ò‚ÂÚÛ Ò ˆÂÎ¸˛ Ëı ‰Ë„‡ÔÎÓË‰ËÁ‡-
ˆËË. ñËÚÓ„ÂÌÂÚË˜ÂÒÍËÈ ÍÓÌÚÓÎ¸ ‰Ë„‡ÔÎÓË‰ÌÓÒÚË Â„ÂÌÂ‡ÌÚÓ‚ ÔÛÚÂÏ ÔÓ‰-
Ò˜ÂÚ‡ ıÓÏÓÒÓÏ ‚ ÏÂÚ‡Ù‡ÁÌ˚ı ÔÎ‡ÒÚËÌÍ‡ı ÍÎÂÚÓÍ ÍÓÌ˜ËÍ‡ Ó‰ÌÓ„Ó ËÁ ÍÓ-
Â¯ÍÓ‚. éÚ·Ó ‰Îfl ‰‡Î¸ÌÂÈ¯Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ ÚÓÎ¸ÍÓ ‰Ë„‡ÔÎÓË‰Ì˚ı Â„ÂÌÂ-
‡ÌÚÓ‚.

12. Ç˚Ò‡ÊË‚‡ÌËÂ ‡ÒÚÂÌËÈ-Â„ÂÌÂ‡ÌÚÓ‚ ‚ ÔÓ˜‚Û, ‚˚‡˘Ë‚‡ÌËÂ Ëı ÔË
˘‡‰fl˘ÂÏ ÚÂÏÔÂ‡ÚÛÌÓÏ Ë Ò‚ÂÚÓ‚ÓÏ ÂÊËÏ‡ı ‚ ÛÒÎÓ‚Ëflı ÚÂÔÎËˆ˚ ËÎË Í‡-
ÏÂ˚ “îËÚÓÚÓÌ” ‰Ó ÙÂÌÓÙ‡Á˚ ÔÓÎÌÓÈ ÒÔÂÎÓÒÚË ÁÂÌ‡.

í‡·ÎËˆ‡ 3

ëÓÒÚ‡‚ ËÌ‰ÛÍˆËÓÌÌÓÈ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰˚ (ÒÂ‰‡ Potato II) ‰Îfl ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl
Ô˚Î¸ÌËÍÓ‚ Ë ÒÂ‰˚ ‰Îfl Â„ÂÌÂ‡ˆËË ‡Ì‰ÓÍÎËÌÌ˚ı ‡ÒÚÂÌËÈ (ÒÂ‰‡ ÅÎÂÈ‰Ò‡)

flÓ‚ÓÈ Ïfl„ÍÓÈ Ô¯ÂÌËˆ˚ (‚ Ï„/Î)

äÓÏÔÓÌÂÌÚ ëÂ‰‡ Potato II ëÂ‰‡ ÅÎÂÈ‰Ò‡

(NH4)2SO4 100 –
KNO3 1000 1000
KCl 35 65
KH2PO4 200 300
NH4NO3 – 1000
MgSO4  7H2O 125 35
Ca(NO3)2 100 347
H3BO3 – 1,6
MnSO4  4H2O – 4,4

ZnSO4  7H2O – 1,5

KJ – 0,8
FeSO4  7H2O 27,8 27,8

Na-ùÑíÄ 37,3 37,3
íË‡ÏËÌ-HCl 1 0,5
èËË‰ÓÍÒËÌ-HCl – 0,5
çËÍÓÚËÌÓ‚‡fl ÍËÒÎÓÚ‡ – 1,0
ÄÒÍÓ·ËÌÓ‚‡fl ÍËÒÎÓÚ‡ – 1,0
åÂÁÓËÌÓÁËÚ – 100
2,4-Ñ ùÏÔËË˜ÂÒÍËÈ ÔÓ‰·Ó –
àìä – ùÏÔËË˜ÂÒÍËÈ ÔÓ‰·Ó
äËÌÂÚËÌ – ùÏÔËË˜ÂÒÍËÈ ÔÓ‰·Ó
Ä„‡ 7000 7000
ë‡ı‡ÓÁ‡ 90000 110000
ä‡ÚÓÙÂÎ¸Ì˚È ˝ÍÒÚ‡ÍÚ 10% –
PH ÒÂ‰˚ 5,7 5,7
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èêàçüíõÖ ëéäêÄôÖçàü

Ä‰ä – ‡‰‚ÂÌÚË‚Ì˚È ÍÓÂÌ¸
ÄÔè – ‡ÔËÍ‡Î¸Ì˚È ÔÓÎ˛Ò
Äı – ‡ıÂÒÔÓËÈ
Ç – ‚‡ÍÛÓÎ¸
ÇäÎ – ‚Â„ÂÚ‡ÚË‚Ì‡fl ÍÎÂÚÍ‡
Çã – ‚ÚÓÓÈ ÎËÒÚ
ÇëÎ – ‚ÌÛÚÂÌÌËÈ ÒÎÓÈ
Çñ‚ó – ‚ÂıÌflfl ˆ‚ÂÚÍÓ‚‡fl ˜Â¯Ûfl
ÉäÎ – „ÂÌÂ‡ÚË‚Ì‡fl ÍÎÂÚÍ‡
Ñå – ‰Ë‡‰‡ ÏËÍÓÒÔÓ
2,4-Ñ – ‰ËıÎÓÙÂÌÓÍÒËÛÍÒÛÒÌ‡fl ÍËÒÎÓÚ‡
á – Á‡‚flÁ¸
áä – Á‡Ó‰˚¯Â‚˚È ÍÓÂÌ¸
àÌ – ËÌÚËÌ‡
àìä – ËÌ‰ÓÎËÎ-3-ÛÍÒÛÒÌ‡fl ÍËÒÎÓÚ‡
äÁ – Í‡ÎÎÓÁ‡
äÎ – ÍÓÎÂÓÔÚËÎÂ
2äÎèá – ‰‚ÛÍÎÂÚÓ˜ÌÓÂ Ô˚Î¸ˆÂ‚ÓÂ ÁÂÌÓ
3äÎèá – ÚÂıÍÎÂÚÓ˜ÌÓÂ Ô˚Î¸ˆÂ‚ÓÂ ÁÂÌÓ
äÎó – ÍÓÎÓÒÍÓ‚‡fl ˜Â¯Ûfl
ä – Í‡ıÏ‡Î
äÁ – ÍÓÎÂÓËÁ‡
äÚ – ÍÛÚËÍÛÎ‡
äó – ÍÓÌÂ‚ÓÈ ˜ÂıÎËÍ
ã – ÎÓ‰ËÍÛÎ‡
ã„ – ÎË„ÛÎ‡
ãÔ – ÎËÔË‰Ì‡fl Í‡ÔÎfl
å – ÏËÚÓıÓÌ‰Ëfl
åá – ÏÂËÒÚÂÏ‡ÚË˜ÂÒÍ‡fl ÁÓÌ‡
åÒ – ÏËÍÓÒÔÓ‡
åÒˆ – ÏËÍÓÒÔÓÓˆËÚ
çëÎ – Ì‡ÛÊÌ˚È ÒÎÓÈ
çñ‚ó – ÌËÊÌflfl ˆ‚ÂÚÍÓ‚‡fl ˜Â¯Ûfl
ç˝ – Ì˝ÍÁËÌ‡
é·åÒ – Ó·ÓÎÓ˜Í‡ ÏËÍÓÒÔÓ˚
éÔ – ÓÔÂÍÛÎÛÏ
é – Ó·ËÍÛÎ‡
è – ÔÎ‡ÒÚË‰‡
èá – ÔÂËÙÂË˜ÂÒÍ‡fl ÁÓÌ‡
èÁè˜ – Ô‡ÁÛ¯Ì‡fl ÔÓ˜Í‡
èÍ – Ô˚Î¸ÌËÍ
èã – ÔÂ‚˚È ÎËÒÚ
èëÎ – Ô‡ËÂÚ‡Î¸Ì˚È ÒÎÓÈ
èí – ÔÓ‚Ó‰fl˘‡fl ÚÍ‡Ì¸
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èí – ÔÓÏÂÊÛÚÓ˜ÌÓÂ ÚÂÎÓ
è˜ – ÔÓ˜Í‡
ë – ÒÛÒÔÂÌÁÓ
ë‚ – Ò‚flÁÌËÍ
ëÇå – ÒËÎ¸ÌÓ‚‡ÍÛÓÎËÁËÓ‚‡ÌÌ‡fl ÏËÍÓÒÔÓ‡
ëå – Ò‚ÂÚÓ‚‡fl ÏËÍÓÒÍÓÔËfl
ëÔíÍ – ÒÔÓÓ„ÂÌÌ‡fl ÚÍ‡Ì¸
ëÔ – ÒÔÂÏËÈ
ëëÎ – ÒÂ‰ÌËÈ ÒÎÓÈ
ÒÛÚ – ÒÛÚÍË
ëùå – ÒÍ‡ÌËÛ˛˘‡fl ˝ÎÂÍÚÓÌÌ‡fl ÏËÍÓÒÍÓÔËfl
í – Ú˚˜ËÌÍ‡
í‡Ô – Ú‡ÔÂÚÛÏ
íÍ – ÚÂÍÚÛÏ
íÎ – ÚËÎ‡ÍÓË‰
íã – ÚÂÚËÈ ÎËÒÚ
íå – ÚÂÚ‡‰‡ ÏËÍÓÒÔÓ
íê – ÚÓ˜Í‡ ÓÒÚ‡
íùå – Ú‡ÌÒÏËÒÒËÓÌÌ‡fl ˝ÎÂÍÚÓÌÌ‡fl ÏËÍÓÒÍÓÔËfl
î·ìÚ – ÙË·ÓÁÌÓÂ ÛÚÓÎ˘ÂÌËÂ
ñÇäÎ – ˆËÚÓÔÎ‡ÁÏ‡ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË
ñá – ˆÂÌÚ‡Î¸Ì‡fl ÁÓÌ‡
ñëÔ – ˆËÚÓÔÎ‡ÁÏ‡ ÒÔÂÏËfl
˜ – ˜‡Ò
ô – ˘ËÚÓÍ
ù – ˝Ï·ËÓË‰
ù· – ˝ÔË·Î‡ÒÚ
ùÍ – ˝ÍÁËÌ‡
ùÍÁ – ˝ÍÁÓÚÂˆËÈ
ùÌ‰ – ˝Ì‰ÓÚÂˆËÈ
ùÔ – ˝ÔË‰ÂÏËÒ
ùê – ˝Ì‰ÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËÈ ÂÚËÍÛÎÛÏ
ü – fl‰Ó
üÇäÎ – fl‰Ó ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË
ü‰ÇäÎ – fl‰˚¯ÍÓ ‚Â„ÂÚ‡ÚË‚ÌÓÈ ÍÎÂÚÍË
üÉäÎ – fl‰Ó „ÂÌÂ‡ÚË‚ÌÓÈ ÍÎÂÚÍË
üå – fl‰Ó ÏËÍÓÒÔÓ˚
üëÔ – fl‰‡ ÒÔÂÏËÂ‚



ç‡Ú‡Î¸fl çËÍÓÎ‡Â‚Ì‡ äÛ„ÎÓ‚‡

ÑÓÍÚÓ ·ËÓÎÓ„Ë˜ÂÒÍËı Ì‡ÛÍ, ÔÓÙÂÒ-
ÒÓ, Á‡‚Â‰Û˛˘‡fl Î‡·Ó‡ÚÓËÂÈ „ÂÌÂÚËÍË
Ë ˆËÚÓÎÓ„ËË ‡ÒÚÂÌËÈ àÌÒÚËÚÛÚ‡ ·ËÓÎÓ-
„ËË ìÙËÏÒÍÓ„Ó çñ êÄç, Á‡ÏÂÒÚËÚÂÎ¸ ‰Ë-
ÂÍÚÓ‡ ÔÓ Ì‡Û˜ÌÓÈ ‡·ÓÚÂ. é·Î‡ÒÚ¸ 
Ì‡Û˜Ì˚ı ËÌÚÂÂÒÓ‚: ·ËÓÎÓ„Ëfl ‡Á‚ËÚËfl
‡ÒÚÂÌËÈ, ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì‡fl ˝Ï·ËÓÎÓ-
„Ëfl ‡ÒÚÂÌËÈ, ÒËÒÚÂÏ˚ ‡ÁÏÌÓÊÂÌËfl ‡Ò-
ÚÂÌËÈ, ·ËÓÚÂıÌÓÎÓ„Ëfl ‡ÒÚÂÌËÈ. Ä‚ÚÓ Ë
ÒÓ‡‚ÚÓ ·ÓÎÂÂ 100 Ì‡Û˜Ì˚ı ‡·ÓÚ, ‚ ÚÓÏ
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