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Биоразнообразие медоносной пчелы Apis mellifera L.  
на территории России и пути его сохранения 

Аннотация.  

Биологическое разнообразие пчелиных - генетический ресурс России, который обеспечивает возмож-
ность поддержания гомеостаза экосистемы через опыление энтомофильных растений. Биоразнообразие 
пчелиных в жизни человека имеет экологическое, социальное, экономическое и эстетическое значение. 
Особый интерес в сохранении биоразнообразия представляют таксономически изолированные виды и 
популяции, непохожие на другие и потому уникальные по своей генетической конституции. Эти виды часто 
эндемичные, то есть ограниченные распространением одним районом. Их вымирание будет означать еще 
большую потерю биоразнообразия. Бесконтрольная интродукция пчел различных пород и популяций при-
водит к распространению заболеваний и скрытых генетических дефектов. В процессе массовой интро-
дукции неадаптированных пород медоносных пчел происходит утрата породного разнообразия эндемич-
ных популяций, сопровождающаяся сужением возможностей селекционной работы и сокращением 
опылителей. Использование современных методов мониторинга с применением ПЦР-анализа позволяет 
повысить эффективность изучения генофонда медоносных пчел. Биотехнологические методы искусствен-
ного осеменения пчелиных маток и криоконсервации спермы трутней в жидком азоте позволяют сохранить 
генофонд исчезающих аборигенных пород медоносных пчел. Использование этих методов дает возмож-
ность избежать полиандрии и проводить контролируемое спаривание в селекционно-генетических ис-
следованиях. Получение культуры клеток медоносных пчел перспективно для более углубленного изуче-
ния взаимодействия с внутриклеточными инфекционными агентами, геномных и эпигеномных 
механизмов изменчивости этого уникального объекта. 
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Разведение животных

ç‡ ‰ÓÎ˛ ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ ÔËıÓ‰ËÚÒfl 80-90% 
‚ÒÂı ÓÔ˚ÎflÂÏ˚ı ˝ÌÚÓÏÓÙËÎ¸Ì˚ı ‡ÒÚÂÌËÈ, ÔÓ-
˝ÚÓÏÛ ÓÚ Ëı ‰ÂflÚÂÎ¸ÌÓÒÚË Ì‡ÔflÏÛ˛ Á‡‚ËÒËÚ ‡Á-
ÌÓÓ·‡ÁËÂ ÙËÚÓ- Ë ‡„ÓˆÂÌÓÁÓ‚, fl‚Îfl˛˘ËıÒfl 
‚‡ÊÌ˚ÏË ·ËÓÚË˜ÂÒÍËÏË Ù‡ÍÚÓ‡ÏË ‚ ÊËÁÌÂ‰Âfl-
ÚÂÎ¸ÌÓÒÚË ‡ÁÌ˚ı ‚Ë‰Ó‚ ÊË‚ÓÚÌ˚ı. ÖÒÚÂÒÚ‚ÂÌ-
Ì˚È ‡Â‡Î Ó·ËÚ‡ÌËfl ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ ‚ êÓÒÒËË 
‰ÓÒÚË„‡ÂÚ 60º Ò.¯., ‚ÔÎÓÚ¸ ‰Ó ì‡Î‡. Ç ëË·Ë¸ Ë 
Ì‡ Ñ‡Î¸ÌËÈ ÇÓÒÚÓÍ ÏÂ‰ÓÌÓÒÌ˚Â Ô˜ÂÎ˚ ÔÓÔ‡ÎË ‚ 
ÂÁÛÎ¸Ú‡ÚÂ ËÌÚÓ‰ÛÍˆËË Ëı ̃ ÂÎÓ‚ÂÍÓÏ. òËÓÍËÈ 
‡Â‡Î Ó·ËÚ‡ÌËfl ÏÂ‰ÓÌÓÒÌÓÈ Ô˜ÂÎ˚ Ó·ÛÒÎÓ‚ÎÂÌ 
‚˚ÒÓÍËÏË ‡‰‡ÔÚË‚Ì˚ÏË Ò‚ÓÈÒÚ‚‡ÏË ‚Ë‰‡ Ë ·Î‡-
„Ó‰‡fl ‚ÌÛÚË‚Ë‰Ó‚ÓÈ ‰ËÙÙÂÂÌˆË‡ˆËË. Ç ÔÓ-
ˆÂÒÒÂ ˝‚ÓÎ˛ˆËË Û ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ, Ó·ËÚ‡˛˘Ëı 

‚ ÓÚÎË˜Ì˚ı ÔËÓ‰ÌÓ-ÍÎËÏ‡ÚË˜ÂÒÍËı Ë ÏÂ‰ÓÒ·Ó-
Ì˚ı ÛÒÎÓ‚Ëflı, ‚˚‡·ÓÚ‡ÎËÒ¸ ‡‰‡ÔÚ‡ˆËË, ÍÓÚÓ˚Â 
ÔÓfl‚ËÎËÒ¸ ‚ ·ËÓÎÓ„Ë˜ÂÒÍËı Ë ÙÂÌÓÚËÔË˜ÂÒÍËı 
ÔËÁÌ‡Í‡ı. èÓÓ‰ÌÓÂ ‡ÁÌÓÓ·‡ÁËÂ Ò ‡ÁÌ˚ÏË 
·ËÓÎÓ„Ë˜ÂÒÍËÏË ÔËÁÌ‡Í‡ÏË ÔÓÁ‚ÓÎflÂÚ ‚˚ÊË‚‡Ú¸
ÏÂ‰ÓÌÓÒÌ˚Ï Ô˜ÂÎ‡Ï ‚ ˝Ì‰ÂÏË˜Ì˚ı ÛÒÎÓ‚Ëflı [1]. 

ç‡˜ËÌ‡fl Ò ïIï ‚ÂÍ‡, Û˜ÂÌ˚Â ‚˚fl‚ËÎË fl‰ ÓÚ-
ÎË˜ËÈ Û ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ ‚ ‡ÁÌ˚ı Â„ËÓÌ‡ı, ‚ÔÓ-
ÒÎÂ‰ÒÚ‚ËË ‰‡ÌÌ˚Â „ÛÔÔ˚ ·˚ÎË ‚˚‰ÂÎÂÌ˚ ‚ ÔÓÓ-
‰˚. ç‡ ÚÂËÚÓËË êÓÒÒËË ‡·ÓË„ÂÌÌ˚ÏË 
ÔÓÓ‰‡ÏË fl‚Îfl˛ÚÒfl: ÒÂ‰ÌÂÛÒÒÍ‡fl (apis mellifera 
mellifera L.), Í‡Ô‡ÚÒÍ‡fl (apis mellifera carpatica), 
ÒÂ‡fl „ÓÌ‡fl Í‡‚Í‡ÁÒÍ‡fl (apis mellifera caucasica), 
ÊÂÎÚ‡fl Í‡‚Í‡ÁÒÍ‡fl (apis mellifera rempies), ‰‡Î¸-
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ÌÂ‚ÓÒÚÓ˜Ì˚Â Ô˜ÂÎ˚ (far-east black bees) [1].  
ä‡Ê‰‡fl ËÁ ÔÓÓ‰ ı‡‡ÍÚÂËÁÛÂÚÒfl ÍÓÏÔÎÂÍÒÓÏ 

ÓÚÎË˜ËÚÂÎ¸Ì˚ı ·ËÓÎÓ„Ë˜ÂÒÍËı ÔËÁÌ‡ÍÓ‚, ‚˚ÒÓ-
ÍËÏ „ÂÌÂÚË˜ÂÒÍËÏ ÔÓÚÂÌˆË‡ÎÓÏ ÔÓ‰ÛÍÚË‚Ì˚ı Í‡-
˜ÂÒÚ‚ Ë ÔËÒÔÓÒÓ·ÎÂÌÌÓÒÚ¸˛ Í ÓÔÂ‰ÂÎÂÌÌÓÏÛ ÚË-
ÔÛ ÏÂ‰ÓÒ·Ó‡ [2]. Ç ÒÂÂ‰ËÌÂ ÔÓ¯ÎÓ„Ó ÒÚÓÎÂÚËfl 
Ì‡Ë·ÓÎ¸¯ËÈ ‡Â‡Î Ó·ËÚ‡ÌËfl Á‡ÌËÏ‡Î‡ ÒÂ‰ÌÂÛÒ-
ÒÍ‡fl (ÚÂÏÌ‡fl Â‚ÓÔÂÈÒÍ‡fl) Ô˜ÂÎ‡, Í‡Í Ì‡Ë·ÓÎÂÂ 
‡‰‡ÔÚËÓ‚‡ÌÌ‡fl Í ÒÛÓ‚˚Ï ÍÎËÏ‡ÚË˜ÂÒÍËÏ ÛÒÎÓ-
‚ËflÏ êî [1]. ëÂ‰ÌÂÛÒÒÍ‡fl ÔÓÓ‰‡ Ô˜ÂÎ ‚ÍÎ˛-
˜‡ÂÚ ‚ ÒÂ·fl ·ÛÁflÌÒÍÛ˛, ‚ÓÎÓ„Ó‰ÒÍÛ˛, „ÓÌÓ-‡Î-
Ú‡ÈÒÍÛ˛, Í‡ÒÌÓflÒÍÛ˛, Ú‡Ú‡ÒÍÛ˛, Û‡Î¸ÒÍÛ˛ Ë 
‰Û„ËÂ ÔÓÔÛÎflˆËË [2]. ä Ì‡ÒÚÓfl˘ÂÏÛ ‚ÂÏÂÌË ‚ 
ÂÁÛÎ¸Ú‡ÚÂ ̂ ÂÎÂÌ‡Ô‡‚ÎÂÌÌÓÈ ÒÂÎÂÍˆËÓÌÌÓÈ ‡·Ó-
Ú˚ Ì‡ ÓÒÌÓ‚Â ÓÚÓ·‡ÌÌÓ„Ó ËÒıÓ‰ÌÓ„Ó Ï‡ÚÂË‡Î‡ 
‚˚‚Â‰ÂÌ˚ Ì‡ ·‡ÁÂ ÒÂ‰ÌÂÛÒÒÍÓÈ ÔÓÓ‰˚ ÌÓ‚‡fl 
ÔÓÓ‰‡ «Å‡¯ÍËÒÍ‡fl» (apis mellifera mellifera 
L.), ÔÓÓ‰Ì˚Â ÚËÔ˚ «èËÓÍÒÍËÈ», «éÎÓ‚ÒÍËÈ», 
«í‡Ú‡ÒÍËÈ», «ÅÛÁflÌÒÍ‡fl ·ÓÚÂ‚‡fl», Í‡Ô‡ÚÒÍÓÈ 
- ÔÓÓ‰Ì˚È ÚËÔ «å‡ÈÍÓÔÒÍËÈ», ÒÂÓÈ „ÓÌÓÈ Í‡‚-
Í‡ÁÒÍÓÈ - «ä‡ÒÌÓÔÓÎflÌÒÍËÈ» [2]. 

Ç ÒÓ‚ÂÏÂÌÌ˚ı ÏËÓ‚˚ı ÛÒÎÓ‚Ëflı „ÎÓ·‡ÎËÁ‡-
ˆËË, ËÌÚÂÌÒË‚ÌÓ„Ó ÁÂÏÎÂ‰ÂÎËfl, Ï‡ÒÒÓ‚Ó„Ó ‡ÒÔ‡‰‡ 
ÍÓÎÓÌËÈ Ë „Ë·ÂÎË ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ, ‰ÓÒÚË„‡˛˘Ëı 
‰Ó 80 % ‚ „Ó‰, Ô˜ÂÎÓ‚Ó‰ÒÚ‚Ó êÓÒÒËË ËÏÂÂÚ fl‰ 
ÔÂËÏÛ˘ÂÒÚ‚: Ó·ËÎ¸ÌÛ˛ ÍÓÏÓ‚Û˛ ·‡ÁÛ Ò ‚˚ÒÓ-
ÍËÏ ÔÓÚÂÌˆË‡ÎÓÏ Ó·ÂÒÔÂ˜ÂÌËfl Ô˜ÂÎËÌ˚ı ÒÂÏÂÈ ÔÓ-
ÎËÙÎÂÌ˚Ï ÏÂ‰ÓÒ·ÓÓÏ, ‡ÁÌÓÓ·‡ÁËÂÏ „ÂÌÓÙÓÌ-
‰‡ ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ, ÔÂ‚‡ÎËÛ˛˘‡fl ˜‡ÒÚ¸ 
ÍÓÚÓ˚ı ÔÂ‰ÒÚ‡‚ÎÂÌ‡ ÛÌËÍ‡Î¸ÌÓÈ ÒÂ‰ÌÂÛÒÒÍÓÈ 
ÔÓÓ‰ÓÈ [1]. Ç ÔÓˆÂÒÒÂ ÍÓ˝‚ÓÎ˛ˆËË, ÔÓÚÂÍ‡‚¯ÂÈ 
‚ ÒÛÓ‚˚ı ÍÎËÏ‡ÚË˜ÂÒÍËı ÛÒÎÓ‚Ëflı, Û ÏÂ‰ÓÌÓÒÌ˚ı 
Ô˜ÂÎ ÒÂ‰ÌÂÛÒÒÍÓÈ ÔÓÓ‰˚ (apis mellifera mellif-
era L.) ‚˚‡·ÓÚ‡Î‡Ò¸ ‡‰‡ÔÚ‡ˆËfl Í ÌÂ·Î‡„ÓÔË-
flÚÌ˚Ï ‡·ËÓÚË˜ÂÒÍËÏ Ë ·ËÓÚË˜ÂÒÍËÏ Ù‡ÍÚÓ‡Ï. 
ëÂ‰Ë ÍÓÚÓ˚ı ÏÓÊÌÓ ‚˚‰ÂÎËÚ¸: ËÁÏÂÌÂÌËfl ÓÍËÒ-
ÎËÚÂÎ¸ÌÓ-‚ÓÒÒÚ‡ÌÓ‚ËÚÂÎ¸Ì˚ı ÔÓˆÂÒÒÓ‚ ‚ ‡ÁÌ˚Â 
ÔÂËÓ‰˚ ÊËÁÌÂ‰ÂflÚÂÎ¸ÌÓÒÚË, ÒÔÓÒÓ·ÌÓÒÚ¸ ‚˚ÊË-
‚‡Ú¸ ‚ ÛÒÎÓ‚Ëflı ‰ÎËÚÂÎ¸ÌÓ„Ó ·ÂÁÓ·ÎÂÚÌÓ„Ó ÔÂËÓ‰‡ 
(˜ÚÓ Ó·ÂÒÔÂ˜Ë‚‡ÂÚÒfl ·Î‡„Ó‰‡fl ÌËÁÍÓÏÛ ÒÓ‰ÂÊ‡-
ÌË˛ ‚Ó‰˚ ‚ Ó„‡ÌËÁÏÂ), ÔÓ‚˚¯ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË 
Û„ÎÂÍËÒÎÓ„Ó „‡Á‡ ‚ „ÌÂÁ‰Â, ÒÔÓÒÓ·ÌÓÒÚ¸ Í Ï‡ÍÒË-
Ï‡Î¸ÌÓÈ ÙËÎ¸Ú‡ˆËË ÏÂ‰‡ ÓÚ Ô˚Î¸ˆÂ‚˚ı ÁÂÂÌ 
[1]. åÂ‰ÓÌÓÒÌ˚Â Ô˜ÂÎ˚ ‰‡ÌÌÓÈ ÔÓÓ‰˚ Ó·Î‡‰‡˛Ú 
‚˚ÒÓÍÓÈ ÛÒÚÓÈ˜Ë‚ÓÒÚ¸˛ Í Á‡·ÓÎÂ‚‡ÌËflÏ (ÌÓÁÂÏ‡-
ÚÓÁÛ, Ô‡‰Â‚ÓÏÛ ÚÓÍÒËÍÓÁÛ) Ë ˝ÙÙÂÍÚË‚ÌÓ ËÒÔÓÎ¸-
ÁÓ‚‡Ú¸ ÔÂËÓ‰ Ó·ËÎ¸ÌÓ„Ó ÍÓÓÚÍÓ„Ó ÏÂ‰ÓÒ·Ó‡. Ç 
Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÓÚÏÂ˜‡˛ÚÒfl ÏÂÒÚ‡ ÎÓÍ‡Î¸Ì˚ı ÔÓ-
ÔÛÎflˆËÈ Ô˜ÂÎ ÒÂ‰ÌÂÛÒÒÍÓÈ ÔÓÓ‰˚, ÌÓ ÔÎÂÏÂÌ-
Ì˚Â ÂÔÓ‰ÛÍÚÓ˚ ÒÓÒÚ‡‚Îfl˛Ú ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÍÓ-
ÎË˜ÂÒÚ‚Ó ‚ Ó·ÒÎÂ‰Ó‚‡ÌÌ˚ı Â„ËÓÌ‡ı [3-6].  

í‡ÍÓÂ ‡ÁÌÓÓ·‡ÁËÂ „ÂÌÂÚË˜ÂÒÍËı ÂÒÛÒÓ‚ fl‚-
ÎflÂÚÒfl ËÒÚÓ˜ÌËÍÓÏ ‰Îfl ÒÓ‚Â¯ÂÌÒÚ‚Ó‚‡ÌËfl ÒÛ˘Â-
ÒÚ‚Û˛˘Ëı Ë ÒÓÁ‰‡ÌËfl ÌÓ‚˚ı ÔÓÓ‰, ÚËÔÓ‚, ÎËÌËÈ 
Ô˜ÂÎ, ÒÓ˜ÂÚ‡˛˘Ëı ‚˚ÒÓÍËÈ „ÂÌÂÚË˜ÂÒÍËÈ ÔÓÚÂÌ-
ˆË‡Î ÔÓ‰ÛÍÚË‚ÌÓÒÚË Ò ÔËÒÔÓÒÓ·ÎÂÌÌÓÒÚ¸˛ Í 

ÏÂÒÚÌ˚Ï ÔËÓ‰ÌÓ-ÍÎËÏ‡ÚË˜ÂÒÍËÏ ÛÒÎÓ‚ËflÏ [2]. 
çÓ ‡Â‡Î ÒÂ‰ÌÂÛÒÒÍÓÈ Ô˜ÂÎ˚ ÒÛ˘ÂÒÚ‚ÂÌÌÓ 

ÒÓÍ‡ÚËÎÒfl Á‡ ÔÓÒÎÂ‰ÌËÂ ‰‚‡ ‚ÂÍ‡. å‡ÒÒÓ‚‡fl „Ë·-
Ë‰ËÁ‡ˆËfl Ò ‰Û„ËÏË ÔÓÓ‰‡ÏË Ô˜ÂÎ ËÌ‰ÛˆËÛÂÚ 
‡ÒÔÓÒÚ‡ÌÂÌËÂ ÌÓ‚˚ı ·ÓÎÂÁÌÂÈ, ‡ÁÛ¯ÂÌËÂ 
‡‰‡ÔÚ‡ˆËÓÌÌ˚ı ÍÓÏÔÎÂÍÒÓ‚ ÒÂ‰ÌÂÛÒÒÍÓÈ Ô˜Â-
Î˚, ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ÒÌËÊÂÌË˛ ÂÂ ÛÒÚÓÈ˜Ë‚ÓÒÚË Ë 
ÔÓ‰ÛÍÚË‚ÌÓÒÚË. ëÎÓÊÌ˚Â ‰‚ÓÈÌ˚Â, ÚÓÈÌ˚Â Ë 
ÏÌÓÊÂÒÚ‚ÂÌÌ˚Â „Ë·Ë‰˚ Ô˜ÂÎ ı‡‡ÍÚÂËÁÛ˛ÚÒfl 
ÌÂÒÓ„Î‡ÒÓ‚‡ÌÌÓÒÚ¸˛ ‡·ÓÚ˚ „ÂÌÂÚË˜ÂÒÍËı ÒËÒÚÂÏ, 
Ë, ÔÂÊ‰Â ‚ÒÂ„Ó, ÒËÒÚÂÏ, Ò‚flÁ‡ÌÌ˚ı Ò ÒÂÁÓÌÌÓÈ 
‡ÍÚË‚ÌÓÒÚ¸˛ [7]. åÌÓ„ÓÎÂÚÌËÈ ÏÓÌËÚÓËÌ„ ÏÓ-
ÙÓÏÂÚË˜ÂÒÍËı ÔËÁÌ‡ÍÓ‚ ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ 
ÒÂ‰ÌÂÛÒÒÍÓÈ ÔÓÓ‰˚ [5,6,8-10] Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ 
Ó ÔÓ‰ÓÎÊ‡˛˘ÂÏÒfl Ë ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÔÓˆÂÒ-
ÒÂ ÏÂÚËÁ‡ˆËË ‚ÒÎÂ‰ÒÚ‚ËÂ ·ÂÒÍÓÌÚÓÎ¸ÌÓ„Ó Á‡‚ÓÁ‡ 
ÔÎÂÏÂÌÌÓ„Ó Ï‡ÚÂË‡Î‡ (Ô˜ÂÎËÌ˚Â Ô‡ÍÂÚ˚ Ë ÒÂ-
Ï¸Ë, ÔÎÓ‰Ì˚Â Ï‡ÚÍË) ËÁ ‰Û„Ëı Â„ËÓÌÓ‚.   

ëÓÒÚÓflÌËÂ „ÂÌÓÙÓÌ‰‡ ÏÂ‰ÓÌÓÒÌÓÈ Ô˜ÂÎ˚ fl‚-
ÎflÂÚÒfl Ó‰ÌÓÈ ËÁ ÓÒÌÓ‚Ì˚ı ÔË˜ËÌ ÒÓ‚ÂÏÂÌÌÓ„Ó 
ÍËÁËÒ‡ ‚ Ô˜ÂÎÓ‚Ó‰ÒÚ‚Â. Ç Ò‚flÁË Ò Ï‡ÒÒÓ‚ÓÈ „Ë·-
Ë‰ËÁ‡ˆËÂÈ Ë ‚ ˆÂÎflı ÒÓı‡ÌÂÌËfl „ÂÌÓÙÓÌ‰‡ 
‡·ÓË„ÂÌÌ˚ı ÔÓÓ‰ ÔÂ‚ÓÒÚÂÔÂÌÌÓÂ ÁÌ‡˜ÂÌËÂ 
ÔËÓ·ÂÚ‡ÂÚ „ÂÌÂÚË˜ÂÒÍ‡fl Ô‡ÒÔÓÚËÁ‡ˆËfl ÔÓÓ‰ 
Ô˜ÂÎ [7]. ùÚÓ ‡ÍÚÛ‡Î¸Ì‡fl Á‡‰‡˜‡ ÌÂ ÚÓÎ¸ÍÓ ÒÂÎÂÍ-
ˆËË ÏÂ‰ÓÌÓÒÌÓÈ Ô˜ÂÎ˚, ÌÓ Ë ‚ÒÂÈ ÒÓ‚ÂÏÂÌÌÓÈ 
ÒÂÎÂÍˆËË ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌ˚ı ÊË‚ÓÚÌ˚ı.  

ëÓı‡ÌÂÌËÂ „ÂÌÂÚË˜ÂÒÍËı ÂÒÛÒÓ‚ ÏÂ‰ÓÌÓÒ-
Ì˚ı Ô˜ÂÎ êÓÒÒËË fl‚ÎflÂÚÒfl ‡ÍÚÛ‡Î¸ÌÓÈ ÔÓ·ÎÂÏÓÈ 
Ë ‚ Ò‚flÁË Ò Ì‡‡ÒÚ‡˛˘ËÏ ˝ÍÓÎÓ„Ë˜ÂÒÍËÏ ÍËÁË-
ÒÓÏ [11, 12]. áÌ‡ÌËfl Ó Ì‡ÒÎÂ‰ÒÚ‚ÂÌÌÓÒÚË Ë ËÁÏÂÌ-
˜Ë‚ÓÒÚË Ó·ÂÒÔÂ˜Ë‚‡˛Ú ÔÓ‰ıÓ‰˚ Í ‚˚‡·ÓÚÍÂ ÓÔ-
ÚËÏ‡Î¸ÌÓÈ ÒÚ‡ÚÂ„ËË ÒÓı‡ÌÂÌËfl, ‡Á‚Â‰ÂÌËfl Ë 
‚ÓÒÔÓËÁ‚Ó‰ÒÚ‚‡ Ô˜ÂÎ. ä Ì‡˜‡ÎÛ 21-„Ó ‚ÂÍ‡ ÒË-
ÚÛ‡ˆËfl ‚ Ô˜ÂÎÓ‚Ó‰ÒÚ‚Â ÂÁÍÓ ÛıÛ‰¯ËÎ‡Ò¸ Ë ÔÓ-
fl‚ËÎ‡Ò¸ Ì‡ÒÚÓflÚÂÎ¸Ì‡fl ÌÂÓ·ıÓ‰ËÏÓÒÚ¸ ËÒÔÓÎ¸ÁÓ-
‚‡ÌËfl ·ËÓÚÂıÌÓÎÓ„Ë˜ÂÒÍËı ÏÂÚÓ‰Ó‚ ÒÓı‡ÌÂÌËfl 
„ÂÌÓÙÓÌ‰‡ ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ. ÉÎ‡‚ÌÓÈ ÔË˜ËÌÓÈ 
˝ÚÓ„Ó ÔÓÒÎÛÊËÎÓ ÔÓ‚ÒÂÏÂÒÚÌÓÂ fl‚ÎÂÌËÂ, Ì‡Á‚‡Ì-
ÌÓÂ ÍÓÎÎ‡ÔÒÓÏ Ô˜ÂÎËÌ˚ı ÒÂÏÂÈ,  ‚˚Á‚‡ÌÌÓÂ ÍÓÏ-
ÔÎÂÍÒÓÏ ÌÂ„‡ÚË‚Ì˚ı, ‰Ó ÍÓÌˆ‡ ÔÓÍ‡ ÌÂ‚˚flÒÌÂÌ-
Ì˚ı ˝ÍÓÎÓ„Ë˜ÂÒÍËı Ù‡ÍÚÓÓ‚. äÓÏÂ ÚÓ„Ó, ‚ 
·ËÓÎÓ„ËË ‡Á‚ËÚËfl ÏÂ‰ÓÌÓÒÌÓÈ Ô˜ÂÎ˚ ËÏÂ˛ÚÒfl 
‚Ë‰Ó‚˚Â ÓÒÓ·ÂÌÌÓÒÚË, ÓÒÎÓÊÌfl˛˘ËÂ ÔÓ‚Â‰ÂÌËÂ 
ÒÂÎÂÍˆËÓÌÌÓ-„ÂÌÂÚË˜ÂÒÍËı ‡·ÓÚ ‚ Ô˜ÂÎÓ‚Ó‰ÒÚ‚Â 
Ë ÏÂÓÔËflÚËÈ ÔÓ ÒÓı‡ÌÂÌË˛ Ëı „ÂÌÓÙÓÌ‰‡. ä 
ÓÒÌÓ‚Ì˚Ï ÔÓ·ÎÂÏ‡Ï ‚ ÒÓı‡ÌÂÌËË „ÂÌÂÚË˜ÂÒÍËı 
ÂÒÛÒÓ‚ ÓÚÌÓÒflÚÒfl ·ËÓÎÓ„Ë˜ÂÒÍËÂ ÓÒÓ·ÂÌÌÓÒÚË 
ÂÔÓ‰ÛÍˆËË ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ:  

1. çÂ‚ÓÁÏÓÊÌÓÒÚ¸ ÍÓÌÚÓÎfl ÒÔ‡Ë‚‡ÌËfl Ô˜Â-
ÎËÌ˚ı Ï‡ÚÓÍ, Ú‡Í Í‡Í ‰‡ÌÌ˚È ÔÓˆÂÒÒ ÔÓËÒıÓ-
‰ËÚ ‚ ÔÓÎÂÚÂ Ì‡ ‚˚ÒÓÚÂ Ò‚˚¯Â 10 Ï. á‡ ‚ÂÏfl 
·‡˜ÌÓ„Ó ÔÓÎÂÚ‡ Ï‡ÚÍ‡ ÓÒÂÏÂÌflÂÚÒfl ÔËÏÂÌÓ 10-
30 ÚÛÚÌflÏË (ÔÓÎË‡Ì‰Ëfl) ÌÂËÁ‚ÂÒÚÌÓ„Ó ÔÓ-
ËÒıÓÊ‰ÂÌËfl.  

2. çÂ‰ÓÒÚ‡ÚÓ˜ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó ÔÓÎÓ‚ÓÁÂÎ˚ı 
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ÚÛÚÌÂÈ ‚ÂÒÌÓÈ, ÍÓ„‰‡ ÌÂÓ·ıÓ‰ËÏÓ ÔÓÎÛ˜ÂÌËÂ 
‡ÌÌËı ÔÎÓ‰Ì˚ı Ô˜ÂÎËÌ˚ı Ï‡ÚÓÍ, Í ÚÓÏÛ ÊÂ 
ÒÓÍ Ëı ‡Á‚ËÚËfl ÓÚ flÈˆ‡ ‰Ó ÒÚ‡‰ËË ËÏ‡„Ó ÔÓ-
‰ÓÎÊËÚÂÎ¸ÌÂÂ Ì‡ ÌÂ‰ÂÎ˛ ÔÓ Ò‡‚ÌÂÌË˛ Ò Ï‡ÚÍÓÈ. 
Ä Ú‡ÍÊÂ „Ë·ÂÎ¸ ÚÛÚÌÂÈ ÔÓÒÎÂ ÒÔ‡Ë‚‡ÌËfl, Ú.Â. 
Ëı „ÂÌÂÚË˜ÂÒÍËÈ Ï‡ÚÂË‡Î ‚ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÛÒÎÓ-
‚Ëflı ÏÓÊÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ÚÓÎ¸ÍÓ Ó‰ËÌ ‡Á, ‚ ÓÚ-
ÎË˜ËÂ ÓÚ ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌ˚ı ÊË‚ÓÚÌ˚ı. 

3. çÂÓ·ıÓ‰ËÏÓÒÚ¸ ‚ Ì‡ÎË˜ËË Ì‡‰ÂÊÌÓ„Ó ÏÂÚÓ-
‰‡ ÔÓÎÛ˜ÂÌËfl ÍÛÎ¸ÚÛ ÍÎÂÚÓÍ ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ  
(‰Îfl ÏÌÓ„Ëı ‰Û„Ëı Ì‡ÒÂÍÓÏ˚ı Ë ÊË‚ÓÚÌ˚ı ˝ÚÓ 
fl‚ÎflÂÚÒfl ÛÚËÌÌÓÈ ‡·ÓÚÓÈ). éÚÒÛÚÒÚ‚ËÂ ÔÓÒÚÓ-
flÌÌ˚ı ËÏÏÓÚËÁËÓ‚‡ÌÌ˚ı ÎËÌËÈ ÍÎÂÚÓÍ ÏÂ‰Ó-
ÌÓÒÌ˚ı Ô˜ÂÎ fl‚ÎflÂÚÒfl „Î‡‚Ì˚Ï Ó„‡ÌË˜Ë‚‡˛˘ËÏ 
Ù‡ÍÚÓÓÏ ÏÌÓ„Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ ÔÓ ÙËÁËÓÎÓ„ËË, 
„ÂÌÂÚËÍÂ, ̋ ÔË„ÂÌÂÚËÍÂ,  ËÌÙÂÍˆËÓÌÌ˚Ï Á‡·ÓÎÂ‚‡-
ÌËflÏ, ̃ ÚÓ ‚ ÂÁÛÎ¸Ú‡ÚÂ ÓÚ‡Ê‡ÂÚÒfl Ì‡ ÒÓı‡ÌÂÌËË 
„ÂÌÂÚË˜ÂÒÍËı ÂÒÛÒÓ‚ ˝ÚÓ„Ó ‚Ë‰‡. 

åÂÚÓ‰ ËÌÒÚÛÏÂÌÚ‡Î¸ÌÓ„Ó ÓÒÂÏÂÌÂÌËfl ÔÓÁ‚Ó-
ÎflÂÚ ÔÓ‰·Ë‡Ú¸ Ó‰ËÚÂÎ¸ÒÍËÂ Ô‡˚ Ë ÔÓÎÛ˜‡Ú¸ ÔÓ-
ÚÓÏÒÚ‚Ó Ò ÊÂÎ‡ÂÏ˚Ï „ÂÌÓÚËÔÓÏ. Ö„Ó ÔËÏÂÌÂÌËÂ 
ÔÓÁ‚ÓÎËÎÓ ÒÛ˘ÂÒÚ‚ÂÌÌÓ Û‚ÂÎË˜ËÚ¸ ‡ÁÂ¯‡˛˘Û˛ 
ÒÔÓÒÓ·ÌÓÒÚ¸ „ÂÌÂÚË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ Û ÏÂ‰ÓÌÓÒÌ˚ı 
Ô˜ÂÎ Ë Ò‰ÂÎ‡Ú¸ Â„Ó ·ÓÎÂÂ ‰ÓÒÚÛÔÌ˚Ï [13, 14].  

äËÓÍÓÌÒÂ‚‡ˆËfl ÒÔÂÏ˚ ‡ÁÎË˜Ì˚ı ÊË‚ÓÚ-
Ì˚ı ‰Ó‚ÓÎ¸ÌÓ ¯ËÓÍÓ ÔËÏÂÌflÂÚÒfl ‚ Ô‡ÍÚËÍÂ Ëı 
‡Á‚Â‰ÂÌËfl, ‚ÓÒÔÓËÁ‚Ó‰ÒÚ‚‡ Ë ÒÓı‡ÌÂÌËfl. é‰Ì‡-
ÍÓ ˝ÚÓ„Ó ÌÂÎ¸Áfl ÒÍ‡Á‡Ú¸ ‚ ÓÚÌÓ¯ÂÌËË Ú‡ÍÓ„Ó Ó·˙-
ÂÍÚ‡ Í‡Í ÏÂ‰ÓÌÓÒÌ‡fl Ô˜ÂÎ‡.  

àÏÂÂÚÒfl ÌÂÏ‡ÎÓ ‡·ÓÚ, ÔÓÒ‚fl˘ÂÌÌ˚ı ‚ÓÔÓÒ‡Ï 
‰ÎËÚÂÎ¸ÌÓ„Ó ı‡ÌÂÌËfl ÒÔÂÏ˚ ÚÛÚÌÂÈ ‚ ÊË‰ÍÓÏ 
‡ÁÓÚÂ. èË ˝ÚÓÏ Í‡Ê‰˚È ËÁ ‡‚ÚÓÓ‚ ËÒÔÓÎ¸ÁÛÂÚ 
Ò‚Ó˛ ÍËÓÔÓÚÂÍÚË‚ÌÛ˛ ÒÂ‰Û. èËÏÂÌflÂÏ˚Â ‡‚-
ÚÓ‡ÏË ÒÂ‰˚ ËÏÂ˛Ú ‚ ·ÓÎ¸¯ËÌÒÚ‚Â Ò‚ÓÂÏ ÒÛ„Û·Ó 
ıËÏË˜ÂÒÍÓÂ ÔÓËÒıÓÊ‰ÂÌËÂ, ‚ÍÎ˛˜‡˛˘ËÂ ‚ Ò‚ÓÈ 
ÒÓÒÚ‡‚ Ú‡ÍËÂ ÍÓÏÔÓÌÂÌÚ˚ Í‡Í: ùÑíÄ, ÚËÒÚËÌ, ÒÓÎË 
ÚËÒ‡, Í‡ÎËfl Ë Ì‡ÚËfl, ÙÓÒÙ‡Ú Ë ˆËÚ‡Ú Ì‡ÚËfl, 
·ËÍ‡·ÓÌ‡Ú ÒÓ‰˚, ‡„ËÌËÌ, „ÎËˆËÌ, ÔÓÎËÌ, ÙÂ-
ÏÂÌÚ Í‡Ú‡Î‡Á‡, ·˚˜ËÈ Ò˚‚ÓÓÚÓ˜Ì˚È ‡Î¸·ÛÏËÌ, 
ÍÛÎ¸ÚÛ‡Î¸Ì‡fl ÒÂ‰‡ Schneider’s. ÇÓ ËÁ·ÂÊ‡ÌËÂ 
ÍÓÌÚ‡ÏËÌ‡ˆËË ÏËÍÓÓ„‡ÌËÁÏ‡ÏË ‚ ÒÓÒÚ‡‚ ‡Á·‡-
‚ËÚÂÎfl ‰Ó·‡‚Îfl˛Ú ÔÂÌËˆËÎÎËÌ, ÒÚÂÔÚÓÏËˆËÌ, ÚË-
ÎÓÁËÌ, Í‡Ì‡ÏËˆËÌ. Ç Í‡˜ÂÒÚ‚Â ÍËÓÔÓÚÂÍÚÓ‡ ̄ Ë-
ÓÍÓ ËÒÔÓÎ¸ÁÛÂÚÒfl ‰ËÏÂÚËÎÒÛÎ¸ÙÓÍÒË‰ (Ñåëé) 
[15]. àÒÒÎÂ‰Ó‚‡ÌËfl, Ò‚flÁ‡ÌÌ˚Â Ò ‚ÓÁÏÓÊÌÓÒÚ¸˛ 
‰ÎËÚÂÎ¸ÌÓ„Ó ÒÓı‡ÌÂÌËfl ÒÔÂÏ˚ ÏÂ‰ÓÌÓÒÌÓÈ Ô˜Â-
Î˚ ‚ ÊË‰ÍÓÏ ‡ÁÓÚÂ, ‡ÍÚË‚ÌÓ ÔÓ‚Ó‰ËÎËÒ¸ ‚ ÏËÂ 
‚ ÍÓÌˆÂ ÔÓ¯ÎÓ„Ó ÒÚÓÎÂÚËfl. í‡Í, Ó‰ËÌ ËÁ ÓÒÌÓ‚Ó-
ÔÓÎÓÊÌËÍÓ‚ ÍËÓÍÓÌÒÂ‚‡ˆËË ÒÔÂÏ˚ ÚÛÚÌÂÈ J. 
Harbo et al. [16], ÔËÏÂÌË‚ ‚ Í‡˜ÂÒÚ‚Â ÍËÓÔÓ-
ÚÂÍÚÓ‡ 25 % Ñåëé, ÔÓÎÛ˜ËÎ 8 % Ô˜ÂÎËÌÓ„Ó ‡Ò-
ÔÎÓ‰‡ ÓÚ Ï‡ÚÓÍ, ËÒÍÛÒÒÚ‚ÂÌÌÓ ÓÒÂÏÂÌÂÌÌ˚ı Á‡ÏÓ-
ÓÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏÓÈ. O. Kaftanoglu Ë Y. 
Peng [17], ˝ÍÒÔÂËÏÂÌÚËÛfl Ò ÍÓÌˆÂÌÚ‡ˆËflÏË 
Ñåëé Ë ËÒÔ˚Ú˚‚‡fl ‡ÁÎË˜Ì˚Â ‡Á·‡‚ËÚÂÎË, ÔÓ-
‚ÂÎË ÓÒÂÏÂÌÂÌËÂ 15 ÌÂÔÎÓ‰Ì˚ı Ï‡ÚÓÍ ÒÔÂÏÓÈ, 

ı‡ÌË‚¯ÂÈÒfl 305-359 ÒÛÚ. ‚ ÊË‰ÍÓÏ ‡ÁÓÚÂ. íËÌ‡-
‰ˆ‡Ú¸ ‚˚ÊË‚¯Ëı Ï‡ÚÓÍ ‰‡ÎË 47 % ‡ÒÔÎÓ‰‡ ‡·Ó-
˜Ëı ÓÒÓ·ÂÈ. èÓÎÛ˜ÂÌÌ˚Â ‡‚ÚÓ‡ÏË ÂÁÛÎ¸Ú‡Ú˚ ËÒ-
ÒÎÂ‰Ó‚‡ÌËÈ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÌËÁÍÓÈ 
ÓÔÎÓ‰ÓÚ‚Ófl˛˘ÂÈ ÒÔÓÒÓ·ÌÓÒÚË ÒÔÂÏ‡ÚÓÁÓË‰Ó‚, Ó 
ÏÓ˘ÌÓÏ ‚ÓÁ‰ÂÈÒÚ‚ËË Ì‡ ÒÔÂÏÛ ÚÛÚÌÂÈ ‡„ÂÒÒË‚-
Ì˚ı ÛÒÎÓ‚ËÈ ÒÂ‰˚. ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ̃ ÚÓ ‡‚ÚÓ˚ 
‚ Ò‚ÓËı ‡·ÓÚ‡ı ËÒÔÓÎ¸ÁÓ‚‡ÎË ÔÓ„‡ÏÏÌ˚Â Á‡ÏÓ-
‡ÊË‚‡ÚÂÎË, Ó·ÂÒÔÂ˜Ë‚‡˛˘ËÂ ÔÓÒÚÂÔÂÌÌÓÂ ÓıÎ‡Ê-
‰ÂÌËÂ Ó·‡ÁˆÓ‚ ‚ ÂÊËÏÂ 3-4°ë/ÏËÌ. ëÎÂ‰Û˛˘ËÂ 
ÂÁÛÎ¸Ú‡Ú˚ ÔÓ ËÒÍÛÒÒÚ‚ÂÌÌÓÏÛ ÓÒÂÏÂÌÂÌË˛ Ï‡ÚÓÍ 
Á‡ÏÓÓÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏÓÈ ·˚ÎË ÓÔÛ·ÎËÍÓ‚‡-
Ì˚ ÛÊÂ ÒÔÛÒÚfl ÌÂÒÍÓÎ¸ÍÓ ‰ÂÒflÚËÎÂÚËÈ.  

ÄÏÂËÍ‡ÌÒÍËÂ Û˜ÂÌ˚Â B. Hopkins Ë C. Herr  
[18] ÔÓÒ‚flÚËÎË Ò‚Ó˛ ‡·ÓÚÛ ËÁÛ˜ÂÌË˛ Ù‡ÍÚÓÓ‚, 
ÓÍ‡Á˚‚‡˛˘Ëı ‚ÎËflÌËÂ Ì‡ Á‡ÏÓÓÊÂÌÓ-ÓÚÚ‡flÌÌÛ˛ 
ÒÔÂÏÛ – ÚËÔ Ë ÍÓÌˆÂÌÚ‡ˆË˛ ÍËÓÔÓÚÂÍÚÓÓ‚, 
‚ÎËflÌËÂ ıÓÎÓ‰Ó‚Ó„Ó ¯ÓÍ‡, ÒÍÓÓÒÚË Á‡ÏÓ‡ÊË-
‚‡ÌËfl Ë Ó·˘ÂÈ ÚÂÏÔÂ‡ÚÛÌÓÈ ˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÒÚË 
ÒÔÂÏ‡ÚÓÁÓË‰Ó‚. èË ÓˆÂÌÍÂ ÍËÓÙËÎ‡ÍÚË˜ÂÒÍÓÈ 
ÚÓÍÒË˜ÌÓÒÚË Ñåëé ‡‚ÚÓ˚ ‚˚fl‚ËÎË ÊËÁÌÂÒÔÓ-
ÒÓ·ÌÓÒÚ¸ ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ 93 % ‚ Ó·‡ÁˆÂ, ‡Á·‡‚-
ÎÂÌÌÓ„Ó ‚ Ñåëé ÔÓ ËÒÚÂ˜ÂÌËË Ó‰ÌÓ„Ó ˜‡Ò‡ ÔË 
ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ Ë 35 % ÊËÁÌÂÒÔÓÒÓ·Ì˚ı 
ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ ‚ Ó·‡ÁˆÂ Ò „ÎËˆÂËÌÓÏ. ìÒÚ‡-
ÌÓ‚ÎÂÌ ÔÓÓ„ ÍÓÌˆÂÌÚ‡ˆËË Ñåëé (15 %) ‰ÓÒÚÓ-
‚ÂÌÓ ÒÌËÊ‡˛˘ËÈ ÊËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ ÒÔÂÏ‡ÚÓ-
ÁÓË‰Ó‚ Ë ‚˚Á˚‚‡˛˘ËÈ ÔÓ‚ÂÊ‰ÂÌËÂ Ëı „ÂÌÓÏ‡ 
˜ÂÂÁ Ó·˚‚ ıÓÏ‡ÚË‰˚.  

Ä‚ÚÓ˚ ÂÍÓÏÂÌ‰Û˛Ú ËÁ·Â„‡Ú¸ ·˚ÒÚÓ„Ó ÓÚÚ‡Ë-
‚‡ÌËfl ÒÔÂÏ˚ ÔË ÚÂÏÔÂ‡ÚÛÂ ‚˚¯Â 40ºë. èÓ-
„‡ÏÏËÛÂÏÓÂ Á‡ÏÓ‡ÊË‚‡ÌËÂ (ÏÂ‰ÎÂÌÌÓÂ ÓıÎ‡Ê-
‰ÂÌËÂ ‚ ÂÊËÏÂ 3°ë/ÏËÌ) Ó·ÂÒÔÂ˜Ë‚‡ÂÚ 
Ì‡Ë‚˚Ò¯Û˛ ÒÓı‡ÌÌÓÒÚ¸ ÏÂÏ·‡Ì ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ 
(92,94 %). B. Hopkins Ë C. Herr ÔÓÎÓÊËÎË Ì‡˜‡ÎÓ 
ËÒÔÓÎ¸ÁÓ‚‡ÌË˛ flË˜ÌÓ„Ó ÊÂÎÚÍ‡ ‚ ÒÓÒÚ‡‚Â ‡Á·‡‚Ë-
ÚÂÎfl ‰Îfl ÍËÓÍÓÌÒÂ‚‡ˆËË ÒÔÂÏ˚ ÚÛÚÌÂÈ. èÓ 
ËÚÓ„‡Ï ‚˚ÔÓÎÌÂÌÌÓÈ ‡·ÓÚ˚ ˜ÂÂÁ ‰‚‡ „Ó‰‡ Ç. 
Hopkins et al. [19] ÓÔÛ·ÎËÍÓ‚‡ÎË ÂÁÛÎ¸Ú‡Ú˚ ËÒ-
ÍÛÒÒÚ‚ÂÌÌÓ„Ó ÓÒÂÏÂÌÂÌËfl Ô˜ÂÎËÌ˚ı Ï‡ÚÓÍ Á‡ÏÓÓ-
ÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏÓÈ. èÓ ‰‡ÌÌ˚Ï ‡‚ÚÓÓ‚, ËÁ 
5 ÓÒÂÏÂÌÂÌÌ˚ı Ï‡ÚÓÍ ÚÓÎ¸ÍÓ ‰‚Â ‰‡ÎË ÔÓÚÓÏÒÚ‚Ó 
‡·Ó˜Ëı Ô˜ÂÎ ·ÓÎÂÂ 50 %. ì ÓÒÚ‡Î¸Ì˚ı Ï‡ÚÓÍ Ì‡-
·Î˛‰‡ÎË ÒÏÂ¯‡ÌÌ˚È ‡ÒÔÎÓ‰ ËÎË ÚÓÎ¸ÍÓ ÚÛÚÌÂ-
‚˚È („Ó·‡Ú˚È). èË ˝ÚÓÏ ‡‚ÚÓ˚ ÌÂ ËÌÙÓÏË-
Û˛Ú ˜ËÚ‡ÚÂÎÂÈ Ó ÒÓÍÂ ı‡ÌÂÌËfl ÒÔÂÏ˚ ÚÛÚÌÂÈ 
‚ ÊË‰ÍÓÏ ‡ÁÓÚÂ. èÓ ÏÌÂÌË˛ S. Cobey et al. [15] 
ÒÓ‚ÂÏÂÌÌ˚Â ÏÂÚÓ‰˚ ÍËÓÍÓÌÒÂ‚‡ˆËË ‰ÂÏÓÌÒÚË-
Û˛Ú Ò‡ÏÛ ‚ÓÁÏÓÊÌÓÒÚ¸ ÔÓÎÛ˜ÂÌËfl ÌÂÒÍÓÎ¸ÍËı ÔÓ-
ÍÓÎÂÌËÈ Ô˜ÂÎËÌ˚ı Ï‡ÚÓÍ, ËÒÍÛÒÒÚ‚ÂÌÌÓ ÓÒÂÏÂÌÂÌ-
Ì˚ı Á‡ÏÓÓÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏÓÈ. é‰Ì‡ÍÓ 
ÓÔÎÓ‰ÓÚ‚Ófl˛˘ÂÈ ÒÔÓÒÓ·ÌÓÒÚË ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ 
ÓÍ‡Á˚‚‡ÂÚÒfl ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓÈ ‰Îfl ¯ËÓÍÓÏ‡Ò¯Ú‡·-
ÌÓ„Ó ‚ÓÒÔÓËÁ‚Ó‰ÒÚ‚‡ Ô˜ÂÎËÌ˚ı ÒÂÏÂÈ.  

J. Wegener et al. [20] ‚ ÂÁÛÎ¸Ú‡ÚÂ ÚÂÒÚËÓ‚‡-
ÌËfl ÌÓ‚˚ı  ‡Á·‡‚ËÚÂÎÂÈ, Ì‡Ô‡‚ÎÂÌÌ˚ı Ì‡ ÒÌË-
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ÊÂÌËÂ ÚÓÍÒË˜ÂÒÍÓ„Ó ‚ÓÁ‰ÂÈÒÚ‚Ëfl ÍËÓÔÓÚÂÍÚÓ‡ 
(Ñåëé), ‚˚fl‚ËÎË Ì‡ËÎÛ˜¯ËÂ ÔÓÍ‡Á‡ÚÂÎË ÊËÁ-
ÌÂÒÔÓÒÓ·ÌÓÒÚË ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ Ò ÔËÏÂÌÂÌËÂÏ 
·ÛÙÂ‡ ̂ ËÚ‡Ú‡-HEPES, ÒÓ‰ÂÊ‡˘Â„Ó ÚÂ„‡ÎÓÁÛ. 
F. Dadkhah et al. [21] Í ÓÒÌÓ‚ÌÓÏÛ ÒÓÒÚ‡‚Û ‡Á-
·‡‚ËÚÂÎfl Harbo ‰Ó·‡‚ÎflÎË flË˜Ì˚È ÊÂÎÚÓÍ Ë ÒÓÂ-
‚˚È ÎÂˆËÚËÌ ‚ ÍÓÌˆÂÌÚ‡ˆËflı 0,5 Ë 2 %. èÓ ËÚÓ-
„‡Ï ÓˆÂÌÍË Á‡ÏÓÓÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏ˚ 
ÒÂ‰Ìflfl ÔÓ‰‚ËÊÌÓÒÚ¸ ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ ‚ ÒÂ‰Â Ò 
ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ flË˜ÌÓ„Ó ÊÂÎÚÍ‡ ÒÓÒÚ‡‚ËÎ‡ 
4,75±0,14 ·‡ÎÎ‡, ÊËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ 69,75±2,32 
%. Ç ‡Á·‡‚ËÚÂÎÂ Ò ÒÓÂ‚˚Ï ÎÂˆËÚËÌÓÏ 0,5 % ÓÚ-
ÏÂ˜ÂÌ‡ ÔÓ‰‚ËÊÌÓÒÚ¸ ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ 4,12±0,12 
·‡ÎÎ‡, ÊËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ 38,5±2,32 % Ë ‚ ÍÓÌ-
ˆÂÌÚ‡ˆËË 2 % - ÔÓ‰‚ËÊÌÓÒÚ¸ 4,5±0,2 ·‡ÎÎ‡, 
ÊËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ 45±2,32 %. ë ÔËÏÂÌÂÌËÂÏ 
ÒÓÂ‚Ó„Ó ÎÂˆËÚËÌ‡ ÒÔÂÏ‡ÚÓÁÓË‰˚ Ó·Î‡‰‡ÎË ıÓÓ-
¯ÂÈ ÔÓ‰‚ËÊÌÓÒÚ¸˛, ÌÓ ÔË ˝ÚÓÏ ËÏÂÎË ÌËÁÍÛ˛ 
ÓÔÎÓ‰ÓÚ‚Ófl˛˘Û˛ ÒÔÓÒÓ·ÌÓÒÚ¸.  

Ä. Gul et al. [22] Ò ˆÂÎ¸˛ ÒÌËÊÂÌËfl ÚÓÍÒË˜Â-
ÒÍÓ„Ó ‚ÓÁ‰ÂÈÒÚ‚Ëfl Ñåëé Ì‡ Í‡˜ÂÒÚ‚ÂÌÌ˚Â ı‡-
‡ÍÚÂËÒÚËÍË ÒÔÂÏ˚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‚ Í‡˜ÂÒÚ‚Â 
˝ÍÒÚÂÌ‰ÂÓ‚ „Î˛ÍÓÁÛ, ÒÂÏÂÌÌÛ˛ ÔÎ‡ÁÏÛ ÒÔÂÏ˚ 
·‡‡Ì‡, ÒÂÏÂÌÌÛ˛ ÔÎ‡ÁÏÛ ÒÔÂÏ˚ ÚÛÚÌÂÈ ÏÂ‰Ó-
ÌÓÒÌÓÈ Ô˜ÂÎ˚ Ë ·ÛÙÂ (Harbo). èÓ ÂÁÛÎ¸Ú‡Ú‡Ï 
ËÒÍÛÒÒÚ‚ÂÌÌÓ„Ó ÓÒÂÏÂÌÂÌËfl Ô˜ÂÎËÌ˚ı Ï‡ÚÓÍ Á‡-
ÏÓÓÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏÓÈ ÍÓÎË˜ÂÒÚ‚Ó ‡ÒÔÎÓ-
‰‡ ‡·Ó˜Ëı Ô˜ÂÎ ÒÓÒÚ‡‚ËÎÓ: 3,0±0,8 %, 0,3±0,1 
%, 48,1±4,1 % Ë 40,3±2,4 %, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. å. 
Paillard [23] Ó·Ì‡ÛÊËÎ ÊËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ ÒÔÂ-
Ï‡ÚÓÁÓË‰Ó‚ 76,0±5 % ‚ Ó·‡ÁˆÂ, ı‡ÌË‚¯ÂÏÒfl 
330 ÒÛÚ. ‚ ÊË‰ÍÓÏ ‡ÁÓÚÂ, Ë ÔÓÎÌÓÂ ÓÚÒÛÚÒÚ‚ËÂ ÊË-
‚˚ı ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ ‚ Ó·‡ÁˆÂ, ı‡ÌË‚¯ÂÏÒfl ÔË 
16ºë. èË˜ÂÏ ÔÓÒÎÂ 90 ÒÛÚ. ı‡ÌÂÌËfl ‚ ÊË‰ÍÓÏ 
‡ÁÓÚÂ ÊËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ ÒÓÒÚ‡‚-
ÎflÎ‡ 61,0±5 % ÔÓÚË‚ 77,0±5 % ÔË 16ºë. S. Al-
cay et al. [24] ËÒÒÎÂ‰Ó‚‡ÎË ‚ÎËflÌËÂ Ï‡ÚÓ˜ÌÓ„Ó 
ÏÓÎÓ˜Í‡ ‚ ÒÓÒÚ‡‚Â ÓÒÌÓ‚ÌÓ„Ó ‡Á·‡‚ËÚÂÎfl, ÒÓ‰Â-
Ê‡˘Â„Ó ˆËÚ‡Ú Ì‡ÚËfl, ·ËÍ‡·ÓÌ‡Ú ÒÓ‰˚, ıÎÓË‰ 
Í‡ÎËfl, Í‡Ú‡Î‡ÁÛ, ‡ÏÓÍÒËˆËÎÎËÌ Ë Ñåëé, Ì‡ ÒÓ-
ı‡ÌÂÌËÂ ÊËÁÌÂÌÌÓ„Ó ÂÒÛÒ‡ ÒÔÂÏ˚ ‚ ÔÓˆÂÒÒÂ 
ÍËÓÍÓÌÒÂ‚‡ˆËË. Ä‚ÚÓ˚ ‚˚fl‚ËÎË Ì‡ËÎÛ˜¯Û˛ 
ÔÓ‰‚ËÊÌÓÒÚ¸ ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ 59,0±4,3 %, ÙÛÌÍ-
ˆËÓÌ‡Î¸ÌÛ˛ ˆÂÎÓÒÚÌÓÒÚ¸ Ëı ÏÂÏ·‡Ì 
68,93±3,88% Ë ‡ÍÓÒÓÏ 82,33±2,99 % ‚ „ÛÔÔÂ 
Ó·‡ÁˆÓ‚ Ò 1% Ï‡ÚÓ˜Ì˚Ï ÏÓÎÓ˜ÍÓÏ. L. Henry et 
al. [25] ËÁÛ˜‡ÎË ‚ÎËflÌËÂ Ì‡ÚË‚ÌÓ„Ó Ë ˆÂÌÚËÙÛ-
„ËÓ‚‡ÌÌÓ„Ó flË˜ÌÓ„Ó ÊÂÎÚÍ‡ ‚ ÒÓ˜ÂÚ‡ÌËË Ò 
Ñåëé Ë „ÎËˆÂËÌÓÏ ‚ ÒÓÒÚ‡‚Â ÓÒÌÓ‚ÌÓ„Ó ‡Á·‡-
‚ËÚÂÎfl Harbo Ì‡ ÒÓı‡ÌÂÌËÂ ÙÂÚËÎ¸ÌÓÒÚË ÒÔÂ-
Ï˚. Ä‚ÚÓ‡ÏË ÛÒÚ‡ÌÓ‚ÎÂÌ‡ ÔÓ‰‚ËÊÌÓÒÚ¸ ÒÔÂÏ‡-
ÚÓÁÓË‰Ó‚ 2,13±0,17 ·‡ÎÎ‡ ‚ Ó·‡ÁˆÂ Ò Ì‡ÚË‚Ì˚Ï 
flË˜Ì˚Ï ÊÂÎÚÍÓÏ ‚ ÒÓ˜ÂÚ‡ÌËË Ò „ÎËˆÂËÌÓÏ (25 
%). é‰Ì‡ÍÓ ·ÓÎÂÂ ‚˚ÒÓÍÛ˛ ÒÓı‡ÌÌÓÒÚ¸ ÏÂÏ·‡Ì 
ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ 59,1±1,44 % ÔÓÍ‡Á‡Î Ó·‡ÁÂˆ Ò 
ˆÂÌÚËÙÛ„ËÓ‚‡ÌÌ˚Ï ÊÂÎÚÍÓÏ  ‚ ÒÓ˜ÂÚ‡ÌËË Ò 

Ñåëé (25 %). 
èÂ‚˚Â ÛÒÔÂ¯Ì˚Â ÓÔ˚Ú˚ ÔÓ ÍËÓÍÓÌÒÂ‚‡ˆËË 

ÒÔÂÏ˚ ÚÛÚÌÂÈ ‚ „ÂÏÓÎËÏÙÂ ÏÂ‰ÓÌÓÒÌÓÈ Ô˜ÂÎ˚ 
·˚ÎË ÔÓ‚Â‰ÂÌ˚ ‚ ëëëê [26]. à ÚÓÎ¸ÍÓ ‚Ì‡˜‡ÎÂ 
˝ÚÓ„Ó ÒÚÓÎÂÚËfl ‚˚¯ÂÎ Ô‡ÚÂÌÚ (‹2173045 ÓÚ 
10.09.2001) Ì‡ ÚÂıÌÓÎÓ„Ë˛ ÍËÓÍÓÌÒÂ‚‡ˆËË 
ÒÔÂÏ˚ ÚÛÚÌÂÈ Ò ÔÓÎÛ˜ÂÌËÂÏ ÔÎÓ‰Ì˚ı Ï‡ÚÓÍ, 
ÓÒÂÏÂÌÂÌÌ˚ı Á‡ÏÓÓÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏÓÈ 
[27]. äËÓÍÓÌÒÂ‚‡ˆËfl ÒÔÂÏ˚ ÚÛÚÌÂÈ ·˚Î‡ 
ÔÓ‚Â‰ÂÌ‡ ÔÓ ÏÂÚÓ‰ËÍÂ, ‡Á‡·ÓÚ‡ÌÌÓÈ ä‡ÍÔ‡ÍÓ-
‚˚Ï Ç.í. Ò ÒÓ‡‚ÚÓ‡ÏË. èÓ ̋ ÚÓÈ ÏÂÚÓ‰ËÍÂ ‚ ÍËÓ-
·‡ÌÍË ÇÒÂÓÒÒËÈÒÍÓ„Ó ËÌÒÚËÚÛÚ‡ ÍÓÌÂ‚Ó‰ÒÚ‚‡ Ë 
ÇÒÂÓÒÒËÈÒÍÓ„Ó ËÌÒÚËÚÛÚ‡ ̋ ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓÈ ‚Â-
ÚÂËÌ‡ËË (ÇàùÇ), Ì‡˜ËÌ‡fl Ò 1993 „Ó‰‡, Á‡ÎÓ-
ÊÂÌ˚ Ó·‡Áˆ˚ ÒÔÂÏ˚ ÚÛÚÌÂÈ Ò Ô‡ÒÂÍ êflÁ‡Ì-
ÒÍÓÈ, í‚ÂÒÍÓÈ, åÓÒÍÓ‚ÒÍÓÈ Ó·Î‡ÒÚÂÈ, 
í‡Ú‡ÒÚ‡Ì‡, Å‡¯ÍÓÚÓÒÚ‡Ì‡, Å‡¯ÍËÒÍÓÈ ÓÔ˚Ú-
ÌÓÈ ÒÚ‡ÌˆËË Ô˜ÂÎÓ‚Ó‰ÒÚ‚‡ Ë Ò «ñ‡ÒÍÓÈ Ô‡ÒÂÍË» 
àÁÏ‡ÈÎÓ‚ÒÍÓ„Ó Ô‡Í‡ „. åÓÒÍ‚˚. 

åÂÚÓ‰ ÍËÓÍÓÌÒÂ‚‡ˆËË ÛÒÓ‚Â¯ÂÌÒÚ‚Ó‚‡Ì ‚ 
Ò‚flÁË Ò ÌÂÓ·ıÓ‰ËÏÓÒÚ¸˛ ÛÌËÙËÍ‡ˆËË ÓÚ‰ÂÎ¸Ì˚ı 
˝Ú‡ÔÓ‚: ÓÚ·Ó‡, ı‡ÌÂÌËfl, ÓÚÚ‡Ë‚‡ÌËfl, ÓˆÂÌÍË 
Í‡˜ÂÒÚ‚‡ Ë ‚‚Â‰ÂÌËfl ÒÔÂÏ˚ ÚÛÚÌÂÈ ‚ ÔÓÎÓ‚˚Â 
ÔÛÚË Ï‡ÚÍË. Ç˚fl‚ÎÂÌ˚ ÓÒÌÓ‚Ì˚Â ÛÒÎÓ‚Ëfl ÍËÓ-
ı‡ÌÂÌËfl ÒÔÂÏ˚ ÚÛÚÌÂÈ ÏÂ‰ÓÌÓÒÌÓÈ Ô˜ÂÎ˚ [28] 
- ÔËÏÂÌÂÌËÂ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰˚ ë46 ‚ Í‡˜ÂÒÚ‚Â 
‡Á·‡‚ËÚÂÎfl, ËÒÔÓÎ¸ÁÓ‚‡ÌËÂ ÍËÓÔÓÚÂÍÚÓ‡ 
Ñåëé, Á‡ÏÓ‡ÊË‚‡ÌËÂ ÒÓ ÒÍÓÓÒÚ¸˛ 1 °/ÏËÌ, 
ÓÚÚ‡Ë‚‡ÌËÂ ÔË ÚÂÏÔÂ‡ÚÛÂ 40ºë, ÓÚÏ˚‚‡ÌËÂ  
Á‡ÏÓÓÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏ˚ ÓÚ ÍËÓÔÓÚÂÍÚÓ-
‡ Ò‚ÂÊÂÈ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰ÓÈ. éÒÌÓ‚ÌÓÂ ÔÂ‰-
Ì‡ÁÌ‡˜ÂÌËÂ ÒÂ‰˚ ë46 – ÍÛÎ¸ÚË‚ËÓ‚‡ÌËÂ ÔÓÒÚÓ-
flÌÌ˚ı ÎËÌËÈ ÍÎÂÚÓÍ ·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚ı. ä ÒÂ‰Â 
ë46 Û‰‡ÎÓÒ¸ ‡‰‡ÔÚËÓ‚‡Ú¸ ÎËÌËË ÍÎÂÚÓÍ ‰ÓÁÓÙË-
Î˚: 67j25D, Dh14, Dh15, Dh33, Dv3g, S#3, S#2, 
S#1, D1, D2; ÚÛÚÓ‚Ó„Ó ¯ÂÎÍÓÔfl‰‡ Bombyx mori 
Bm Ë Bm N; ÍÓÏ‡Ó‚ Aedes aegypty Mos 20 A, 
Aedes albopictus Aa (C/6); ¯ËÌÂÎ¸ÌÓÈ ÏÓÎË 
Spodoptera frugiperda Sf9 (IPRL-21) [29]. ëÂ‰Û 
ë46 Ó·Ó„‡˘‡˛Ú ‰Ó·‡‚ÎÂÌËÂÏ ˝Ï·ËÓÌ‡Î¸ÌÓÈ ÚÂ-
Îfl˜¸ÂÈ Ò˚‚ÓÓÚÍË (2-10 %) [30]. èÓ ‰‡ÌÌ˚Ï Ç. 
ä‡ÍÔ‡ÍÓ‚‡ Ò ÒÓ‡‚Ú. [31], Ì‡Ë·ÓÎ¸¯‡fl ‚˚ÊË‚‡Â-
ÏÓÒÚ¸ (ÔÓ‰‚ËÊÌÓÒÚ¸) ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ ÚÛÚÌÂÈ (80-
100 %) ‰ÓÒÚË„‡Î‡Ò¸ ÔË Á‡ÏÓ‡ÊË‚‡ÌËË ÒÔÂÏ˚ 
ÓÚ 20 ÚÛÚÌÂÈ Ò 0,15 ÏÎ ÒÂ‰˚ ë46, ÒÓ‰ÂÊ‡˘ÂÈ 
15 % ùíë (˝Ï·ËÓÌ‡Î¸Ì‡fl ÚÂÎfl˜¸fl Ò˚‚ÓÓÚÍ‡) Ë 
10 % Ñåëé. Ä‚ÚÓ˚ ÓÒÂÏÂÌËÎË 23 ÌÂÔÎÓ‰Ì˚Â 
Ô˜ÂÎËÌ˚Â Ï‡ÚÍË ÒÔÂÏÓÈ, ı‡ÌË‚¯ÂÈÒfl ‚ ÊË‰ÍÓÏ 
‡ÁÓÚÂ 760 ÒÛÚ. éÔÎÓ‰ÓÚ‚ÓÂÌÌ˚Â flÈˆ‡ ÓÚÍÎ‡‰˚‚‡-
ÎË 15 Ï‡ÚÓÍ, 10 ËÁ ÍÓÚÓ˚ı ·˚ÎË ‚˚·‡ÍÓ‚‡Ì˚ 
ÔË ÓˆÂÌÍÂ ÂÔÓ‰ÛÍÚË‚Ì˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ, Ú‡Í Í‡Í 
ÔÎÓ˘‡‰¸ ‡ÒÔÎÓ‰‡ ‡·Ó˜Ëı Ô˜ÂÎ ÒÓÒÚ‡‚ËÎ‡ ÏÂÌÂÂ 
150 ÒÏ2. éÒÚ‡‚¯ËÂÒfl ÔflÚ¸ Ï‡ÚÓÍ, ËÏÂ‚¯ËÂ ‚ ÒÂ‰-
ÌÂÏ ÔÓ 300 ÒÏ2 ‡ÒÔÎÓ‰‡, ‡‚ÚÓ˚ ÓÒÚ‡‚ËÎË ‰Îfl 
ÔÓÎÌÓˆÂÌÌÓ„Ó ‡Á‚Â‰ÂÌËfl Ë ÒÓ‰ÂÊ‡ÌËfl Ì‡ ̋ ÍÒÔÂ-
ËÏÂÌÚ‡Î¸ÌÓÈ Ô‡ÒÂÍÂ çàà Ô˜ÂÎÓ‚Ó‰ÒÚ‚‡.  

Рубрика: Разведение животных
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Ç‡ÊÌ˚Ï ÏÓÏÂÌÚÓÏ fl‚ÎflÂÚÒfl ÓˆÂÌÍ‡ ‚ÎËflÌËfl 
ÛÒÎÓ‚ËÈ ÍËÓı‡ÌÂÌËfl ÒÔÂÏ˚ Ì‡ ÂÂ Í‡˜ÂÒÚ‚ÂÌ-
Ì˚Â ı‡‡ÍÚÂËÒÚËÍË. í‡Í, ÒÔÂÏ‡, ı‡ÌË‚¯‡flÒfl 
‚ ÊË‰ÍÓÏ ‡ÁÓÚÂ ‚ ÚÂ˜ÂÌËÂ 12 ÎÂÚ [32], ËÏÂÎ‡ ÒÎÂ-
‰Û˛˘Û˛ ‰ËÌ‡ÏËÍÛ: ÔÓÒÎÂ 6 ÎÂÚ ÍËÓı‡ÌÂÌËfl 
ÒÔÂÏ‡ÚÓÁÓË‰˚ ÌÂ ÚÓÎ¸ÍÓ ÌÂ ÚÂflÎË Ò‚ÓÂÈ ‡ÍÚË‚-
ÌÓÒÚË Ë ÓÔÎÓ‰ÓÚ‚Ófl˛˘ÂÈ ÒÔÓÒÓ·ÌÓÒÚË, ÌÓ Ë 
ÔÓfl‚ÎflÎË ÚÂÌ‰ÂÌˆË˛ Í ÛÎÛ˜¯ÂÌË˛ ‰‡ÌÌ˚ı ÔÓ-
Í‡Á‡ÚÂÎÂÈ. ç‡˜ËÌ‡fl Ò 7 „Ó‰‡ ÍËÓı‡ÌÂÌËfl, ÓÚ-
ÏÂ˜ÂÌÓ ÌÂÍÓÚÓÓÂ ÒÌËÊÂÌËÂ ‡ÍÚË‚ÌÓÒÚË Ë ÔÂÂ-
ÊË‚‡ÂÏÓÒÚË ÒÔÂÏ‡ÚÓÁÓË‰Ó‚, ‡ Ò 9-„Ó „Ó‰‡ 
ı‡ÌÂÌËfl Í‡˜ÂÒÚ‚Ó ÒÔÂÏ˚ ‚ÌÓ‚¸ ÛÎÛ˜¯‡ÎÓÒ¸. 
ÅÓÎÂÂ ÚÓ„Ó, ÔÓ‚Â‰ÂÌ‡ ÓˆÂÌÍ‡ ÔËÂÏ‡ Ë flÈˆÂÌÓÒ-
ÍÓÒÚË Ô˜ÂÎËÌ˚ı Ï‡ÚÓÍ, ÓÒÂÏÂÌÂÌÌ˚ı Á‡ÏÓÓÊÂ-
ÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏÓÈ ÔÓÒÎÂ 25-ÚË ÎÂÚ ı‡ÌÂÌËfl 
‚ ÊË‰ÍÓÏ ‡ÁÓÚÂ [33].  

èÓÍ‡Á‡ÌÓ, ˜ÚÓ ÊËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ ÒÔÂÏ˚ ÒÓ-
ı‡ÌflÂÚÒfl Ì‡ ‰ÓÒÚ‡ÚÓ˜ÌÓ ‚˚ÒÓÍÓÏ ÛÓ‚ÌÂ (93 %) 
Ë ÌÂ Á‡‚ËÒËÚ ÓÚ ‰ÎËÚÂÎ¸ÌÓÒÚË ÍËÓı‡ÌÂÌËfl. é‰-
Ì‡ÍÓ ÓÔÎÓ‰ÓÚ‚Ófl˛˘‡fl ÒÔÓÒÓ·ÌÓÒÚ¸ ˝ÚËı ‰ÓÁ 
ÒÔÂÏ˚ ÓÍ‡Á‡Î‡Ò¸ ÌËÁÍÓÈ, ÍÓÎË˜ÂÒÚ‚Ó ÔÂ˜‡ÚÌÓ„Ó 
‡ÒÔÎÓ‰‡ ‡·Ó˜Ëı Ô˜ÂÎ ÓÚ Ï‡ÚÓÍ, ÓÒÂÏÂÌÂÌÌ˚ı 
Á‡ÏÓÓÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏÓÈ, ÒÓÒÚ‡‚ËÎÓ ÏÂÌÂÂ 
50 %. ÑÓÔÓÎÌËÚÂÎ¸ÌÓ ‡‚ÚÓ‡ÏË ·˚ÎÓ ÔÓ‚Â‰ÂÌÓ 
ÛÎ¸Ú‡ÏËÍÓÒÍÓÔË˜ÂÒÍÓÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ Á‡ÏÓÓ-
ÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏ˚, ‚ ıÓ‰Â ÍÓÚÓÓ„Ó ‚˚fl‚ÎÂ-
Ì˚ ÁÌ‡˜ËÚÂÎ¸Ì˚Â ÔÓ‚ÂÊ‰ÂÌËfl Ó„‡ÌÂÎÎ ÒÔÂÏ‡-
ÚÓÁÓË‰Ó‚ [34]. Ç ˆÂÎÓÏ, ÂÁÛÎ¸Ú‡Ú˚ 
ËÒÒÎÂ‰Ó‚‡ÌËÈ, ÔÓÎÛ˜ÂÌÌ˚Â ÔË ‚˚ÔÓÎÌÂÌËË ‡-
·ÓÚ ‚˚¯ÂÔÂÂ˜ËÒÎÂÌÌ˚ÏË ‡‚ÚÓ‡ÏË, ÔÓ‰ÂÏÓÌ-
ÒÚËÓ‚‡ÎË Ò‡ÏÛ ‚ÓÁÏÓÊÌÓÒÚ¸ ÒÓı‡ÌÂÌËfl ÒÔÂ-
Ï˚ ÚÛÚÌÂÈ ‚ ÊË‰ÍÓÏ ‡ÁÓÚÂ ‚ ÚÂ˜ÂÌËÂ 25 ÎÂÚ. ùÚÓ 
·ÂÒÔÂˆÂ‰ÂÌÚÌ˚È ÒÎÛ˜‡È ‚ ÏËÓ‚ÓÈ Ô‡ÍÚËÍÂ 
Ô˜ÂÎÓ‚Ó‰ÒÚ‚‡, ‡Ì‡ÎÓ„Ó‚ ÍÓÚÓÓÏÛ ‰Ó ÒËı ÔÓ ÌÂ 
ÒÛ˘ÂÒÚ‚ÛÂÚ. Ñ‡Î¸ÌÂÈ¯ËÂ ‡Á‡·ÓÚÍË ÔÓ ÒÓ‚Â-
¯ÂÌÒÚ‚Ó‚‡ÌË˛ ÔËÚ‡ÚÂÎ¸ÌÓÈ ÒÂ‰˚ ë46, ÂÊËÏ‡ 
Á‡ÏÓ‡ÊË‚‡ÌËfl Ë ÓÚÚ‡Ë‚‡ÌËfl ÔÓÁ‚ÓÎflÚ ÛÒÓ‚Â-
¯ÂÌÒÚ‚Ó‚‡Ú¸ ‰‡ÌÌÛ˛ ÏÂÚÓ‰ËÍÛ.  

ÇÓ ‚ÂÏfl ‰ÎËÚÂÎ¸ÌÓ„Ó ı‡ÌÂÌËfl ‚ ÊË‰ÍÓÏ 
‡ÁÓÚÂ ÒÔÂÏ‡ÚÓÁÓË‰˚ ÔÓ‰‚Â„‡˛ÚÒfl ‚ÓÁ‰ÂÈÒÚ‚Ë˛ 
ˆÂÎÓ„Ó fl‰‡ Ù‡ÍÚÓÓ‚, ‚˚Á˚‚‡˛˘Ëı ÒÚÛÍÚÛ-
Ì˚Â Ë ÙÛÌÍˆËÓÌ‡Î¸Ì˚Â ËÁÏÂÌÂÌËfl ÍÎÂÚÓÍ. èÓ-
‚ÂÊ‰ÂÌËfl ‡ÍÓÒÓÏ˚ Ë ËÁÏÂÌÂÌËfl ‚ ÍÓÌ‰ÂÌÒ‡ˆËË 
ıÓÏ‡ÚËÌ‡, ËÌ‰ÛˆËÛÂÏ˚Â ÔÓˆÂÒÒ‡ÏË Á‡ÏÓ‡-
ÊË‚‡ÌËfl Ë ÓÚÚ‡Ë‚‡ÌËfl „‡ÏÂÚ˚, ÓÚ‡Ê‡˛ÚÒfl 
‰ÓÎÊÌ˚Ï Ó·‡ÁÓÏ Ì‡ ÏÓÙÓÎÓ„ËË ÒÔÂÏ‡ÚÓÁÓË-
‰Ó‚ Ë Ëı ÏÓÙÓÏÂÚË˜ÂÒÍËı Ô‡‡ÏÂÚ‡ı [34, 35]. 
åÓÙÓÎÓ„Ë˜ÂÒÍËÂ ÔÓÍ‡Á‡ÚÂÎË ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ 
·ÓÎÂÂ ÚÂÒÌÓ ÍÓÂÎËÛ˛Ú ÒÓ ÒÍÓÓÒÚ¸˛ ÓÔÎÓ‰Ó-
Ú‚ÓÂÌËfl, ˜ÂÏ ÍÓÌˆÂÌÚ‡ˆËfl ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ Ë 
Ëı ÔÓ‰‚ËÊÌÓÒÚ¸ [36, 37]. èÓ‚ÂÊ‰ÂÌËfl ÒÔÂÏ‡-
ÚÓÁÓË‰Ó‚, ‚˚Á‚‡ÌÌ˚Â ÔÓˆÂÒÒÓÏ ÍËÓÍÓÌÒÂ‚‡-
ˆËË, ÏÓ„ÛÚ ·˚Ú¸ ÛÏÂÌ¸¯ÂÌ˚ ÔÛÚÂÏ ÓÔÚËÏËÁ‡ˆËË 
ÚËÔÓ‚ ÍËÓÔÓÚÂÍÚÓÓ‚ Ë ‡Á·‡‚ËÚÂÎÂÈ. à ‚ ̋ ÚÓÏ 
ÓÚÌÓ¯ÂÌËË ÓÚ‰ÂÎ¸ÌÓ„Ó ‚ÌËÏ‡ÌËfl Á‡ÒÎÛÊË‚‡ÂÚ Ì‡-
ÚÛ‡Î¸Ì˚È Ô˜ÂÎËÌ˚È ÏÂ‰ Í‡Í ·Ó„‡ÚÂÈ¯ËÈ ÔË-

Ó‰Ì˚È ËÒÚÓ˜ÌËÍ ÔÓÒÚ˚ı Ë ÒÎÓÊÌ˚ı Ò‡ı‡Ó‚.  
éÒÌÓ‚Ì˚Ï ÍÓÏÔÓÌÂÌÚÓÏ ÏÂ‰‡ fl‚Îfl˛ÚÒfl Û„ÎÂ-

‚Ó‰˚, ‡ÒÚ‚ÓÂÌÌ˚Â ‚ ÌÂ·ÓÎ¸¯ÓÏ ÍÓÎË˜ÂÒÚ‚Â ‚Ó-
‰˚: ÙÛÍÚÓÁ‡ 38,0 %, „Î˛ÍÓÁ‡ 31,0 %, Ò‡ı‡ÓÁ‡ 
1,0 %, ‚Ó‰‡ 13,0-20,0%, ‰Û„ËÂ Ò‡ı‡‡ (Ï‡Î¸ÚÓÁ‡, 
ÏÂ ÎËˆËÚÓÁ‡) 9,0 %, ÁÓÎ‡ 0,17%, ÔÓ˜ÂÂ 3,38 %, 
‡ Ú‡ÍÊÂ ‚ ÌÂÁÌ‡˜ËÚÂÎ¸Ì˚ı ÍÓÎË˜ÂÒÚ‚‡ı ‚ËÚ‡ÏËÌ˚ 
Ç1, Ç2, Ç6, Ö, ä, ë, Í‡ÓÚËÌ (ÔÓ‚ËÚ‡ÏËÌ ‚ËÚ‡-
ÏËÌ‡ Ä), ÙÓÎËÂ‚‡fl ÍËÒÎÓÚ‡.  

åÂ‰ ËÏÂÂÚ ÔÓ‰Ú‚ÂÊ‰ÂÌÌ˚Â ÔÓÚË‚ÓÏËÍÓ·-
Ì˚Â (‡ÌÚË·‡ÍÚÂË‡Î¸Ì˚Â, ‡ÌÚËÏËÍÓÚË˜ÂÒÍËÂ, ‡Ì-
ÚËÏËÍÓ·‡ÍÚÂË‡Î¸Ì˚Â) Ò‚ÓÈÒÚ‚‡, ËÌÚÂÂÒ Í ÍÓÚÓ-
˚Ï ‚ ÔÓÒÎÂ‰ÌÂÂ ‚ÂÏfl ‡ÒÚÂÚ. ÑÓ·‡‚ÎÂÌËÂ 
Ô˜ÂÎËÌÓ„Ó ÏÂ‰‡ ‚ ÒÓÒÚ‡‚ ‡Á·‡‚ËÚÂÎÂÈ ‰Îfl ÍËÓ-
ÍÓÌÒÂ‚‡ˆËË ÁÌ‡˜ËÚÂÎ¸ÌÓ ÛÎÛ˜¯‡ÂÚ ÔÓ‰‚ËÊÌÓÒÚ¸ 
ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ ÔÓÒÎÂ ÓÚÚ‡Ë‚‡ÌËfl, ̂ ÂÎÓÒÚÌÓÒÚ¸ Ëı 
ÏÂÏ·‡Ì Ë ‡ÍÓÒÓÏ, ‡ Ú‡ÍÊÂ ÒÌËÊ‡ÂÚ ÍÓÎË˜ÂÒÚ‚Ó 
‡ÌÓÏ‡ÎËÈ ‚ ÏÓÙÓÎÓ„ËË ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ [38].  

åÂ‰ ÔÓfl‚ÎflÂÚ Ò‚ÓÈÒÚ‚‡ ÍËÓÔÓÚÂÍÚÓ‡, ÒÓ-
ı‡Ìflfl ÊËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ ÒÔÂÏ‡ÚÓÁÓË‰Ó‚ Ì‡ 
ÛÓ‚ÌÂ 37,2±0,5 %, Ë Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‰ÓÒÚ‡ÚÓ˜ÌÓ 
‚˚ÒÓÍÛ˛ Á‡˘ËÚÛ ÊËÁÌÂÌÌÓ„Ó ÂÒÛÒ‡ ÒÔÂÏ˚ 
ÚÛÚÌÂÈ ÏÂ‰ÓÌÓÒÌÓÈ Ô˜ÂÎ˚ ‚ ÒÓ˜ÂÚ‡ÌËË Ò 10 % 
Ñåëé - 79,6±1,2 %. àÁ ¯ÂÒÚË Ô˜ÂÎËÌ˚ı Ï‡ÚÓÍ, 
ËÒÍÛÒÒÚ‚ÂÌÌÓ ÓÒÂÏÂÌÂÌÌ˚ı Á‡ÏÓÓÊÂÌÓ-ÓÚÚ‡-
flÌÌÓÈ ÒÔÂÏÓÈ Ì‡ ÓÒÌÓ‚Â 10 % ÏÂ‰Ó‚Ó„Ó ‡Á·‡‚Ë-
ÚÂÎfl, ‰‚Â ‰‡ÎË ÔÓÚÓÏÒÚ‚Ó ‡·Ó˜Ëı Ô˜ÂÎ 96,5-99,1 
% [39]. èÓ‚ÚÓÌ˚Â ËÒÔ˚Ú‡ÌËfl ÔÓÁ‚ÓÎËÎË ‚˚fl‚ËÚ¸ 
ÒÔÂÏ‡ÚÓÁÓË‰˚ (0,22-4,4 ÏÎÌ/ÏÍÎ) ‚ ÒÂÏflÔËÂÏ-
ÌËÍÂ 4 Ô˜ÂÎËÌ˚ı Ï‡ÚÓÍ ËÁ 10, ËÒÍÛÒÒÚ‚ÂÌÌÓ ÓÒÂ-
ÏÂÌÂÌÌ˚ı Á‡ÏÓÓÊÂÌÓ-ÓÚÚ‡flÌÌÓÈ ÒÔÂÏÓÈ Ì‡ ÓÒ-
ÌÓ‚Â 1 % ÏÂ‰Ó‚Ó„Ó ‡Á·‡‚ËÚÂÎfl [40]. 

ë ˆÂÎ¸˛ Â¯ÂÌËfl ‡ÁÎË˜Ì˚ı ÔÓ·ÎÂÏ, Ò‚fl-
Á‡ÌÌ˚ı Ò ÒÓı‡ÌÂÌËÂÏ ·ËÓ‡ÁÌÓÓ·‡ÁËfl ÏÂ‰ÓÌÓÒ-
ÌÓÈ Ô˜ÂÎ˚, ÚÂ·ÛÂÚÒfl ‡Á‡·ÓÚÍ‡ „ÂÌÓÏÌÓ„Ó 
ÍËÓ·‡ÌÍ‡ ÒÓÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÓÍ Ô˜ÂÎ. èÓÎÛ˜ÂÌËÂ 
ÍÛÎ¸ÚÛ ÍÎÂÚÓÍ - ÒÓ‚ÂÏÂÌÌ˚È ÏÂÚÓ‰ ÍÎÂÚÓ˜ÌÓÈ 
·ËÓÚÂıÌÓÎÓ„ËË, ¯ËÓÍÓ ‡Á‚Ë‚‡ÂÏÓÂ Ì‡Ô‡‚ÎÂ-
ÌËÂ ËÒÒÎÂ‰Ó‚‡ÌËÈ. ë˜ËÚ‡ÂÚÒfl, ˜ÚÓ Ì‡ÎË˜ËÂ ÍÛÎ¸-
ÚÛ ÍÎÂÚÓÍ Ó·˙ÂÍÚ‡ ÓÔÂ‰ÂÎflÂÚ ‚˚ÒÓÍËÈ ÛÓ‚ÂÌ¸ 
ËÒÒÎÂ‰Ó‚‡ÌËÈ ·ËÓÎÓ„ËË Ë „ÂÌÂÚËÍË ˝ÚÓ„Ó ‚Ë‰‡. 
ìÒÚ‡ÌÓ‚ÎÂÌÌ˚Â ÎËÌËË ÍÎÂÚÓÍ Ì‡ÒÂÍÓÏ˚ı Ë ÏÂÚÓ-
‰˚ ÔÂ‚Ë˜ÌÓÈ ÍÛÎ¸ÚÛ˚ ÏÌÓ„Ó˜ËÒÎÂÌÌ˚ Ë ˜‡ÒÚÓ 
ËÒÔÓÎ¸ÁÛ˛ÚÒfl ‚ ‡ÁÎË˜Ì˚ı ËÒÒÎÂ‰Ó‚‡ÚÂÎ¸ÒÍËı 
ÔÓ„‡ÏÏ‡ı. ë ÚÂı ÔÓ Í‡Í ·˚Î‡ ÒÓÁ‰‡Ì‡ ÔÂ‚‡fl 
ÎËÌËfl ÍÎÂÚÓÍ Ì‡ÒÂÍÓÏ˚ı ‚ 1962 „Ó‰Û, ·˚ÎË ‡Á-
‡·ÓÚ‡Ì˚ ·ÓÎÂÂ 500 ÌÂÔÂ˚‚Ì˚ı ÎËÌËÈ Ì‡ÒÂÍÓ-
Ï˚ı, Í ÒÓÊ‡ÎÂÌË˛, ÒÂ‰Ë ÌËı ÌÂÚ ÍÛÎ¸ÚÛ˚ ÍÎÂ-
ÚÓÍ Ô˜ÂÎ. Ç Ì‡¯ÂÈ ÒÚ‡ÌÂ Ì‡˜‡ÎÓ ÓÚ‡·ÓÚÍË 
ÍËÓ·ËÓÎÓ„Ë˜ÂÒÍÓÈ ÚÂıÌÓÎÓ„ËË ı‡ÌÂÌËfl ÍÛÎ¸-
ÚÛ ÍÎÂÚÓÍ, ‡ Á‡ÚÂÏ Ë ÂÔÓ‰ÛÍÚË‚Ì˚ı ÍÎÂÚÓÍ Ì‡-
ÒÂÍÓÏ˚ı ‚ ÊË‰ÍÓÏ ‡ÁÓÚÂ ·˚ÎÓ ÔÓÎÓÊÂÌÓ ‚ 1967 
„Ó‰Û Ò ˆÂÎ¸˛ ÒÓı‡ÌÂÌËfl Ë ‡Á‚ËÚËfl ÔÂ‚ÓÈ ‚ 
ÏËÂ ÎËÌËË ˝Ï·ËÓÌ‡Î¸Ì˚ı ÍÎÂÚÓÍ Drosophila 
melanogaster 67j25D.  

àÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ ÍÛÎ¸ÚË‚ËÓ‚‡ÌË˛ ÚÍ‡ÌÂÈ 
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ËÏ‡„Ó ‡·Ó˜Ëı Ô˜fiÎ ·˚Î Ì‡˜‡Ú˚ ‚ ÒÂÏË‰ÂÒflÚ˚Â 
„Ó‰˚ ÔÓ¯ÎÓ„Ó ÒÚÓÎÂÚËfl ÒÓÚÛ‰ÌËÍ‡ÏË ÇÒÂÓÒ-
ÒËÈÒÍÓ„Ó ËÌÒÚËÚÛÚ‡ ̋ ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓÈ ‚ÂÚÂËÌ‡-
ËË - ÇàùÇ [41]. Å˚ÎË ÔÂ‰ÔËÌflÚ˚ ÔÓÔ˚ÚÍË 
ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl ‡ÁÎË˜Ì˚ı ÚÍ‡ÌÂÈ ËÏ‡„Ó ‡·Ó-
˜Ëı Ô˜fiÎ: ÒÎ˛ÌÌ˚Â ÊÂÎÂÁ˚, Ï˚¯Â˜Ì‡fl ÚÍ‡Ì¸, „Â-
ÏÓˆËÚ˚, ÚÍ‡Ì¸ ÒÂ‰ÌÂÈ ÍË¯ÍË. Ç Ì‡ÒÚÓfl˘ÂÂ ‚Â-
Ïfl ˝ÚË ‡·ÓÚ˚ ÔÓ ÔÓÎÛ˜ÂÌË˛ ÍÛÎ¸ÚÛ ÍÎÂÚÓÍ 
ÔÓ‰ÓÎÊÂÌ˚, ÔÓÎÛ˜ÂÌ‡ ÔÂ‚Ë˜Ì‡fl ÍÛÎ¸ÚÛ‡ ÍÎÂ-
ÚÓÍ ËÁ flË˜ÌËÍÓ‚ Ô˜ÂÎËÌ˚ı Ï‡ÚÓÍ [42] Ë ÌÂÔÓÒÚÓ-
flÌÌ˚Â ÎËÌËË ÍÎÂÚÓÍ ËÁ ‡ÁÎË˜Ì˚ı ÚÍ‡ÌÂÈ ‡·Ó-
˜Ëı Ô˜ÂÎ, ÍÓÚÓ˚Â ÔÂÂ‚Ë‚‡ÎËÒ¸ ‰Ó 4-„Ó Ô‡ÒÒ‡Ê‡ 
[43]. åÓÌÓÒÎÓÈ ·˚Î ÔÂ‰ÒÚ‡‚ÎÂÌ ÍÎÂÚÍ‡ÏË ‡Á-
ÎË˜Ì˚ı ‡ÁÏÂÓ‚ ‚Ó ‚ÒÂı ÍÎÂÚÓ˜Ì˚ı ÍÛÎ¸ÚÛ‡ı, 
˜ÚÓ ÒÓ„Î‡ÒÛÂÚÒfl Ò ÒÓÓ·˘ÂÌËflÏË ‰Û„Ëı ‡‚ÚÓÓ‚ 
ÔÓ ÔÂ‚Ë˜Ì˚Ï Ë ÌÂÔÓÒÚÓflÌÌ˚Ï ÍÎÂÚÓ˜Ì˚Ï ÍÛÎ¸-
ÚÛ‡Ï ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ. ùÚË ÍÛÎ¸ÚÛ˚ ÒÓı‡Ìfl-
ÎË Ò‚Ó˛ ÊËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ ‚ ÚÂ˜ÂÌËÂ ÏÂÒflˆ‡. 
ÇÔÂ‚˚Â ÍÎÂÚÍË ËÏ‡„Ó Ô˜ÂÎ˚ ÏÂ‰ÓÌÓÒÌÓÈ ‚˚ÊË-
‚‡ÎË ‚ ÍÛÎ¸ÚÛÂ ‚ ÚÂ˜ÂÌËÂ ˜ÂÚ˚Âı Ô‡ÒÒ‡ÊÂÈ.  

í‡ÍËÏ Ó·‡ÁÓÏ, ÓÔ˚Ú ÔËÏÂÌÂÌËfl ÍËÓÍÓÌ-
ÒÂ‚‡ˆËË ÒÔÂÏ˚ ÚÛÚÌÂÈ ‚ ˆÂÎflı ÒÓı‡ÌÂÌËfl „Â-
ÌÓÙÓÌ‰‡ Ë ÛÔ‡‚ÎÂÌËfl „ÂÌÂÚË˜ÂÒÍËÏË ÂÒÛÒ‡ÏË 
ÒÂ‰ÌÂÛÒÒÍÓÈ Ô˜ÂÎ˚ ÔÓÍ‡Á‡Î, ˜ÚÓ ÌÂÓ·ıÓ‰ËÏÓ 
‰‡Î¸¯Â ‚ÂÒÚË ‡·ÓÚÛ ‚ Ì‡Ô‡‚ÎÂÌËË ÒÓ‚Â¯ÂÌ-

ÒÚ‚Ó‚‡ÌËfl ÏÂÚÓ‰Ó‚ Ë ÛÒÎÓ‚ËÈ Ò·Ó‡, ı‡ÌÂÌËfl, 
ÓÚÚ‡Ë‚‡ÌËfl, ÓˆÂÌÍË Í‡˜ÂÒÚ‚‡ ÔÓÎÓ‚˚ı „‡ÏÂÚ Ë 
‰‡Î¸ÌÂÈ¯Â„Ó Ëı ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‚ ËÒÍÛÒÒÚ‚ÂÌÌÓÏ 
ÓÒÂÏÂÌÂÌËË Ô˜ÂÎËÌ˚ı Ï‡ÚÓÍ.  

çÂÓˆÂÌËÏ˚È ÏÌÓ„ÓÎÂÚÌËÈ ÓÔ˚Ú Û˜ÂÌ˚ı Ì‡-
¯ÂÈ ÒÚ‡Ì˚, ÔÓÒ‚flÚË‚¯Ëı Ò‚Ó˛ ÊËÁÌ¸ ‚ÓÔÓÒ‡Ï 
ÒÓı‡ÌÂÌËfl „ÂÌÂÚË˜ÂÒÍËı ÂÒÛÒÓ‚ ÏÂ‰ÓÌÓÒÌÓÈ 
Ô˜ÂÎ˚, Ì‡¯ÂÎ Ò‚ÓËı ÔÓÒÎÂ‰Ó‚‡ÚÂÎÂÈ Ë ‚ Ì‡ÒÚÓfl-
˘ÂÂ ‚ÂÏfl. ëÂ„Ó‰Ìfl ‚ ‡ÏÍ‡ı Â‡ÎËÁ‡ˆËË ÔÓ-
ÂÍÚ‡: «ëÓÁ‰‡ÌËÂ Ë ‡Á‚ËÚËÂ ÒÂÚÂ‚ÓÈ ·ËÓÂÒÛÒ-
ÌÓÈ ÍÓÎÎÂÍˆËË ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌ˚ı 
ÊË‚ÓÚÌ˚ı, ÔÚËˆ, ˚· Ë Ì‡ÒÂÍÓÏ˚ı» („‡ÌÚ åË-
ÌÓ·Ì‡ÛÍË êÓÒÒËË) ÍËÓ·‡ÌÍ ÒÔÂÏ˚ ÏÂ‰ÓÌÓÒÌÓÈ 
Ô˜ÂÎ˚ ÔÓÔÓÎÌflÂÚÒfl ÌÓ‚˚ÏË Ó·‡Áˆ‡ÏË ÒÔÂÏ˚ 
ÚÛÚÌÂÈ ÓÒÌÓ‚Ì˚ı ÔÓÓ‰ Ô˜ÂÎ, ‡Á‚Ó‰ËÏ˚ı Ì‡ 
ÚÂËÚÓËË êÓÒÒËË. 

éÔ˚Ú ÔÓÎÛ˜ÂÌËfl ÔÂ‚Ë˜Ì˚ı Ë ‰ÓÎ„Ó‚ÂÏÂÌ-
Ì˚ı ÍÎÂÚÓ˜Ì˚ı ÍÛÎ¸ÚÛ ÓÒÓ·ÂÌÌÓ ˆÂÌÂÌ ‚ ËÁÛ˜Â-
ÌËË ·ÓÎÂÁÌÂÈ ÏÂ‰ÓÌÓÒÌÓÈ Ô˜ÂÎ˚, ‡ Ú‡ÍÊÂ ‰Îfl 
ÔÓ‚Â‰ÂÌËfl ËÒÒÎÂ‰Ó‚‡ÌËÈ ÔÓ „ÂÌÂÚËÍÂ Ë ‰Îfl ÒÓÁ-
‰‡ÌËfl „ÂÌÓÏÌÓ„Ó ÍËÓ·‡ÌÍ‡ ÒÓÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÓÍ 
˝ÚÓ„Ó ÛÌËÍ‡Î¸ÌÓ„Ó Ó·˙ÂÍÚ‡. 

ç‡ÒÚÛÔËÎÓ ‚ÂÏfl ·ÂÁÓÚÎ‡„‡ÚÂÎ¸ÌÓ„Ó ÔËÏÂÌÂ-
ÌËfl ˝ÚËı ÏÂÚÓ‰Ó‚ ‰Îfl ÒÓı‡ÌÂÌËfl „ÂÌÂÚË˜ÂÒÍËı 
ÂÒÛÒÓ‚ ÏÂ‰ÓÌÓÒÌ˚ı Ô˜ÂÎ êÓÒÒËË.

Рубрика: Разведение животных
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Gulov A.1, Sayfutdinova Z.2, Brandorf A.1  

The honey bee Apis mellifera L. biodiversity 
in Russia and its preservation 

Abstract.  

Biological diversity of bee - the genetic resource in Russia, which enables maintaining homeostasis of 
ecosystems through pollination entomophilies plants. The biodiversity of bees in human life has ecological, so-
cial, economic and aesthetic significance. Of particular interest in the preservation of biodiversity are taxonom-
ically isolated species and populations, not resemble others and therefore unique in their genetic constitution. 
These species are often endemic, that is limited to the dissemination of one area. Their extinction of will mean 
the loss of biodiversity. Uncontrolled introduction of bees of different species breeds and populations leads to 
the spread of diseases and hidden genetic defects. In the process of mass introduction of not adapted breeds 
of honey bees there is a loss of breed diversity of endemic populations, accompanied by a narrowing of breeding 
opportunities and a reduction in pollinators. Using modern methods of monitoring with the use of microsatellite 
analysis to improve the efficiency study of the gene pool of honeybees. Biotechnological methods of artificial 
insemination of Queens and cryopreservation of drone sperm in liquid nitrogen allow preserving the gene pool 
of endangered native breeds of honeybees. The use of these methods makes it possible to avoid polyandry and 
conduct controlled mating in breeding and genetic studies. Obtaining a culture of honeybee cells is promising 
for a more in-depth study of the interaction with intracellular infectious agents, genomic and epigenetic mech-
anisms of variability of this unique object. 

Keywords: honey  bee, instrumental insemination, cryopreservation of drone sperm, cell culture. 

Authors:  

Gulov A. – PhD (Vet. Sci.); e-mail: e.kora@mail.ru; 

Sayfutdinova Z. – leading researcher; e-mail: zsaifutdin@yandex.ru; 

Brandorf A.  – Dr. Habil (Agr. Sci.); e-mail: sashamoroz.shuramoroz@mail.ru. 
1 Federal Scientific Center for Beekeeping; 391110, Russia, Ryazan region, Rybnoye, st. Postal, 22; 
2 Federal Scientific Center-the All-Russian Research Institute of Experimental Veterinary Medicine named 

Рубрика: Разведение животных

121Биоразнообразие медоносной пчелы Apis mellifera L. на территории России и пути его сохранения



after K. I. Skryabin and J. R. Kovalenko of the Russian Academy of Sciences; 109428 Russia, Moscow, Ryazan 
Prospekt, 24, building 1. 

References 
1.  Brandorf A. Z. Popular genetic differentiation of honey bees of the Kirov region / A. Z. Brandorf, M. 

M. Ivovolova and others // Beekeeping. – 2012. – ‹ 7. – ê. 14-16. 

2.  Borodachev A.V. Genetic resources of the honey bees of Russia / A. V. Borodachev, L. N. Savushkina, V. 
A. Borodachev // In Sat. reports scientific .- Pract. Conf. Kirov: NIISH North-East. – 2017. – ê. 25-32. 

3.  Skvortsov A. I. Morphometric analysis of the drone of Chuvashia / A. I. Skvortsov, V. N. Sattarov, V. 
G. Semenov, N. R. Gazizova // Beekeeping. – 2018. – ‹ 2. – ê. 20-21. 

4.  Rosseikina S. A. The morphometric characteristic of the Central Russian bees of spatially isolated apiaries 
of Siberia / S. A. Rosseikin, O. L. Konusova, Yu. L. Pogorelov, N.V. Ostrohova // in the collection. 
reports scientific .- Pract. Conf. Kirov: NIISH North-East. – 2019. – ê. 73-77. 

5.  Gazizova N. R. Some information about the morphology of the drone Apis Mellifera in the territory of 
the Southern Urals / N. R. Gazizova // Pract. Conf. Kirov: NIISH North-East. – 2019. – ê. 31-34. 

6.  Nikolenko A. G. Genetic-sequence project “Altyn Solok” / A. G. Nikolenko, M. D. Kaskinov, A. R. Gataullin, 
E. S. Saltykova // In Sat. reports scientific .- Pract. Conf. Kirov: NIISH North-East. – 2019. – ê. 62-67. 

7.  Monakhova T. A. Medonnia Bee (Apis Mellifra) in the genetic field. Ecological and genetic characteristics 
/ T. A. Monakhova // Comrade Scientific publications of KMK. M. – 2019. – 154 p. 

8.  Abakarova M. A. Features of the honey bees of Dagestan, measures of protection and their reproduction / 
M. A. Abakarova, A. R. Gasanov // Scientific Journal of Bulletin of DSU. – 2014. – ‹1. – ê. 156-158. 

9.  Simankov M.K. from the experience of morphological research in the Perm Territory / M. K. Simankov, A. V. 
Petukhov et. al. // In Sat. reports scientific .- Pract. Conf. Kirov: NIISH North-East. – 2014. – ê. 241-244. 

10. Anisina O. S. exterior of the bees of non -ional species in the Republic of Tatarstan / O. S. Anisina // 
in Sat. reports scientific. – Pract. Conf. Kirov: NIISH North-East. – 2017. – P. 15-19. 

11. Sattarov V. N. Anomalies of the eyes of workers' bees in Bashkortostan / V. N. Sattarov, V. R. Tuktarov, 
N.F. Mukhametov, E. M. Ivantsov // Beeraseary. – 2014. – ‹ 5. – ê. 18-19. 

12. Chindina S. R. The influence of the genotoxicity of the medium on the occurrence of morphological 
anomalies of bees in the Samara region / S. R. Chindina, R. R. Valiullina, G. Sh. Akhtaryanova // in 
Sat. reports scientific .- Pract. Conf. Terrible. – 2017. – ê. 256-259. 

13. Tlasko V. V. Natural parthenogenesis of a honey bee / V. V. Tlasko // XX Jubilee International Con-
gress on Beekeeping. Moscow. – 1969. – ê. 356-361. 

14. Borodachev A.V. The instrumental insemination of bee uterus / A. V. Borodachev, V. T. Borodacheva 
// Beekeeping. – 1990. – ‹ 9. – P. 12-13. 

15. Cobey S.W. Standard methods for istrumental insemination of Apis mellifera queens / S. W. Cobey, D. 
R. Tarpy, J. Woyke // Journal of Apicultural Research. – 2013. – V. 52(4). – ê. 1-18.  

16. Harbo J. R. Survival of honey bee (Hymenoptera, Apidae) spermatozoa after 2 years in liquid-nitrogen 
(-196°C) / J. R. Harbo // Ann. Entomol. Soc. Am. – 1983. – V. 76. – ê. 890-891.  

17. Kaftanoglu O. Preservation of honey bee spermatozoa in liquid-nitrogen / O. Kaftanoglu, Y.S. Peng // 
J. Apic. Res. – 1984. – V. 23. – ê. 157-163.  

18. Hopkins B. K., Herr C. Factors affecting the successful cryopreservation of honey bee (Apis mellifera) 
spermatozoa / B. K. Hopkins, C. Herr // Apidologie. – 2010. – V. 41. – ê. 548-556.  

19. Hopkins B. K. Sequential generations of honey bee (Apis mellifera) queens produced using cryopreserved 
semen / B. K. Hopkins, C. Herr, W. S. Sheppard // Reproduction, Fertility and Development. – 2012. 
– V. 24. – ê. 1079-1083.  

20. Wegener J. New methods and mediafor the centrifugation of honey bee (Hymenoptera: Apidae) drone 
semen / J. Wegener, T. May, G. Kamp., K. Bienefeld // Journal of Economic Entomology. – 2014. – 
V. 107. – ê. 47-53.  

21. Dadkhah F. Preservation of honey bee spermatozoa using egg yolk and soybean lecithin-based semen ex-
tenders and a modified cryopreservation protocol / F. Dadkhah, G. Nehzati-Paghaleh, M. Zhandi, B.K. 
Hopkins // Journal of Apicultural Research. – 2016. – ‹ 55(4). – ê. 279-283. doi: 

ГЕНЕТИКА И РАЗВЕДЕНИЕ ЖИВОТНЫХ 4/2022 

122 А. Н. Гулов и др. ©



10.1080/00218839.2016.1243292. 

22. Gul Ä. Effects of diluents and plasma on honey bee (Apis mellifera L.) drone frozen-thawed semen fer-
tility / A. Gul, S. Nuray, A. G. Onal, B. K. Hopkins, W. S. Sheppard // Theriogenology. – 2017. -  
V .101. – ê. 109-113.  

23. Paillard å. Preservation of honey bee (Apis mellifera L.)Semen / M. Paillard // Universite Laval. – 
QuÈbec, Canada. – 2016.  

24. Alcay S. Successful cryopreservation of honey bee drone spermatozoa with royal jelly supplemented ex-
tenders / S. Alcay, S. Cakmak, I. Cakmak, E. Mulkpinar, E. Gokce, B. Ustuner, H. Sen, Z. Nur // 
Cryobiology. – 2019. – V. 87. – P. 28-31. doi: 10.1016/j.cryobiol.2019.03.005.  

25. Henry L. Effect of egg yolk on sperm cryopreservation of drone (Apis mellifera) / L. Henry, D. R. Älvaro 
et. al. // Abanico Veterinario. – 2019. – V.9(1). – P. 1-11. 

26. Melnichenko A. N. Storage of Trutnev’s sperm / A. N. Melnichenko, Yu. L. Vavilov, V. I. Makarov, 
A.P. Klepikov // Beekeeping. – 1976. – ‹ 12. – ê. 4-5. 

27. Likepakov V. T. Center for the instrumental (artificial) insemination of the honey bee (TsiMP) / V.T. 
Sakopakov // Veterinary pathology. – 2007. – ‹ 1 (20). – ê. 28-30. 

28. Borodachev A.V. Technology of long -term storage of drip sperm in liquid nitrogen / A. V. Borodachev, 
O. V. Kabashova // GNU NIIP RASHN. – 2007. – 26 p. 

29. Pinaev G.P. Methods of cell cultivation / for general. Ed. G.P. Pinaeva, M. S. Bogdanova. - St. Pe-
tersburg: Publishing House of Polytechnic University, 2008. – 278 p. 

30. Likepakov V. T. Receiving and characteristic of crops of somatic cells of Drosophila: Dis. Dr. Biol. Sci-
ences: 06.02.07 / Likepakov Vitaly Tuyakovich. – M., 1989. – 341 p. 

31. Likepakov V. T. Cryobank sperm of a drone honey bee / V. T. Sakopakov, O. V. Kabashova, A. V. 
Borodachev, E. S. Sakopakova // Beekeeping. – 1993. – ‹ 8. – ê. 4-6. 

32. Kabashova O. V. Reproduction of bee uterus using cryoconserved sperm of drone Apis Mellifera L. / O. 
V. Kabashova, A. V. Borodachev, V. T. Sakopakov // Collection of reports of a scientific and practical 
conference. - Divovo: GNU of the Research Institute of Horse Breeding. – 2004. – 180 p. 

33. Gulov A. N. Problems of preserving the genetic resources of the honey bee / A. N. Gulov // Beekeeping. 
– 2018. – ‹ 6. – ê. 22-25. 

34. Gulov A. N. Cryopreservation Effects on Drone Speerm Apis Mellifra L. Morphometric Parameters and 
Ultrastructure / A. N. Gulov, E. E. Bragina // Veterinary medicine, Zootechnia, Biotechnology. – 
2022. – ‹ 1. – ê. 75-86. 

35. Gravance C. G. Effects of cryopreservation on bull sperm head morphometry / C. G. Gravance, R. Vish-
wanath, C. Pitt, D. L. Garner, P. J. Casey // J Androl. – 1998. – V. 19. – P. 704-709. 

36. Hinting A. Value of sperm characteristics and the result of in vitro fertilization for predicting the outcome 
of assisted reproduction / A. Hinting, F. Comhaire, L. Vermeulen, M. Dhort, A. Vermeulen, D. Van-
derberhove // Int J Androl. – 1990. – V. 13. – P. 59-64. 

37. Duncan W. W. Prediction of fertilization rates from semen variables / W. W. Duncan, M. J. Glew, X. 
Wang, S. P. Flaherty, C. D. Matthews // Fertil Steril. – 1993. – V.59. – P. 1233-1238. 

38. Gulov A. N. The influence of synthetic environments, egg yolks and bee honey on the cryo -resistance 
of the sperm of the drone / A. N. Gulov, Z. N. Saifutdinova, D. V. Mitrofanov, I. A. Languages // 
Genetics and breeding of animals. – 2020. – 1. – ê. 27-36. doi: 10.31043/2410-2733-2020-1-27-36. 

39. Gulov A. N. Honey Dlower for Cryoconsurial of Sperm of Drown Honey Bee / A. N. Gulov, A. S. 
Laskin // Genetics and breeding of animals. – 2020. – ‹ 4. – ê. 27-36. doi: 10.31043/2410-2733-
2020-3-106-113. 

40. Gulov A. N. Natural bee honey and the preservation of drip sperm in liquid nitrogen / A. N. Gulov, A. 
S. Laskin // Genetics and breeding of animals. – 2021. – ‹ 4. – ê. 17-22. doi: 10.31043/2410-2733-
2021-4-17-22. 

41. Globs of O.F. The role of Varroa in the mass death of bees / O. F. Grobov // Proceedings of VIEV. – 
2010. – Vol. 76. – P.260. 

42. Vasiliev V. A. Development of the conditions and the method of obtaining cultures of cells of honey 
bees / V. A. Vasiliev // Proceedings of VIEV. – 2015. – Vol. 78. – ê. 109-115. 

43. Saifutdinova Z. N., Gulukin M. I. Cryobiotechnological methods in beekeeping / Z. N. Saifutdinova, 

Рубрика: Разведение животных

123Биоразнообразие медоносной пчелы Apis mellifera L. на территории России и пути его сохранения




