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α˸˶ˢ˨ˮ́˩ ̂̉˩˹ˮ ˤ ˿ˤ˩́ˢ

˹ˢ ˽˻˶ˮ˸˩˾ˮ́˩ά

ˮ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪ͡Σ
ˣΆ͎͊ͪͫ͊͟͡ ͔͙͊͊͒ͣ͟Ύ ͤ͊ ͙͔ͤ͊ͯͭ͟

п Ό͙ͤ нлнс ͎Φ



˽˾˻˥˾ˢ˸ˢ

17ͭ ͊˹ ˢ̂̉˹ˢ ˿˩˿ˮ̒ Ϧ˸˶ˢ˨ˮ́˩ ̂̉˩˹ˮ ˤ ˿ˤ˩́ˢ ˹ˢ ˽˻˶ˮ˸˩˾ˮ́˩Ϧ 

˸Ύͫͭͦ ͤ͊ ͍͔͔ͨͪͦ͗͒͊ͤΥ 

ˮ -˽ˣˢ˹Σ ͯ͡Φ αˢ͊͒͟Φ ˥Φ ˣͦͤ;͔͍άΣ ͋͡Φ млоΣ ͎ͪΦ ˿ͦͺ͙Ύ 

11:00-ммΥлр ;Φ ˻͙͍͔ͭͪ͊ͤ͟

11:05-12:30;Φ ˽͔͍ͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͙͒ͦ͊͒͟͡ 

13:00-мрΥлл ;Φ ˽͔͍ͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͔͙ͨͦͫͭͪ

15.00-мрΦол ;Φ ˹͎͍͔͊ͪ͊͗͒͊͊ͤ ͤ͊ ͙ͦͭ͡;͔͙ͤ ͔͙ͨͦͫͭͪ ͙ ͙͒ͦ͊͒͟͡ 

мрΦол ;Φ ˭͙͍͔͊ͪ͊ͤ͟



˿˽ˮ˿̌˴ 

˹ˢ 

̂̉ˢ˿́˹ˮ̇ˮ́˩

17ͭ ͊˹ ˢ̂̉˹ˢ ˿˩˿ˮ̒ Ϧ˸˶ˢ˨ˮ́˩ ̂̉˩˹ˮ ˤ ˿ˤ˩́ˢ ˹ˢ ˽˻˶ˮ˸˩˾ˮ́˩Ϧ 



˨͙ͦ͊͒͟͡

˨ͦ͊͒͟͡ Ѕ м

˿ˮ˹́˩˭ ˮ ˸˻˨ˮ̅ˮ̇ˮ˾ˢ˹˩ ˹ˢ ́ˤ̌˾˨ˮ ˢ˨˿˻˾ˣ˩˹́ˮ ˭ˢ ˿˩˶˩˴́ˮˤ˹ˢ 
ˢ˨˿˻˾ˣ̇ˮ̒ ˹ˢ ˿˻2

˻Ό͙ͯͤ͒͊ͪ ˮ͍͍͊ͤͦ͊1Σ ˸͎͙͊ͪ͊ͪͭ͊ ˽͍ͦͨͦ͊1Σ ˹͔͙͡ ˴͔͍ͦͫ͊3Σ ˤ͙͔ͦͭ͊͡ ˸͙͍ͭͦ͊2, 
˽͍͔͊ͭ͊͡ ͔͍̊ͫͭ͊ͦ͊͟1 

1 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͎͙ͦͪ͊ͤ;ͤ͊ ͻ͙͙ͣΎ ͫ ͼ͔ͤͭΆͪ ͨͦ ͺ͙ͭͦͻ͙͙ͣΎ ςx ˢ˹Σ ͯ͡Φ αˢ͊͒͟Φ ˥͔͎͙ͦͪ
ˣͦͤ;͔͍άΣ ͋͡Φ фΣ мммо ˿ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ 
2 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪ͡ ςx ˢ˹Σ ͯ͡Φ αˢ͊͒͟Φ ˥͔͎͙ͦͪ ˣͦͤ;͔͍άΣ ͋͡Φ млоΣ ͍ͻΦ ˢΣ мммо ˿ͦͺ͙ΎΣ 
ˣΆ͎͙͊ͪ͡Ύ 
3 x Ά͎͊ͪͫ͊͟͡ ͔͙͊͊͒ͣ͟Ύ ͤ͊ ͙͔ͤ͊ͯͭ͟Σ ͯ͡Φ αмр-͙ͭ ͔͍͙ͤͦͣͪά мΣ млпл ˿ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ 

˨ͦ͊͒͟͡ Ѕ н

˶ˮ˹˩˯˹ˮ ˮ ˭ˤ˩˭˨˻ˤˮ˨˹ˮ ˽˻˶ˮόʶ-˴ˢ˽˾˻˶ˢ˴́˻˹ύκ˽˻˶ˮ˥˶ˮ̇ˮ˨˻˶ 
˿̌˽˻˶ˮ˸˩˾ˮ ˴ˢ́˻ ˽˶ˢ́̅˻˾˸ˢ ˭ˢ ˶˩˴ˢ˾˿́ˤ˩˹ˮ ˹ˢ˹˻˹˻˿ˮ́˩˶ˮ 

˹͙Ύ ˨͔͡;͔͍͊цΣ ˩͙ͪ͟ ˨͙͙͍ͣͭͪͦцΣ ˥͔͎͙ͦͪ ˥ͪΆͤ;͍͊ͪͦцΣ ˨͔͙ͤͼ͊ ˸͔͍ͦͣͦ͊͟чΣ 
˿͙͍ͭ͊ͤͫ͊͡ ˾͎͔͍͊ͤͦ͡ц,˹͙͊ͭ͊͡Ύ ́ͦͤ;͔͍͊-˸ͦͤ;͔͍͊ц 

1 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪ͡ ςx ˢ˹Σ ͯ͡Φ αˢ͊͒͟Φ ˥͔͎͙ͦͪ ˣͦͤ;͔͍άΣ ͋͡Φ млоΣ ͍ͻΦ ˢΣ мммо ˿ͦͺ͙ΎΣ 
ˣΆ͎͙͊ͪ͡Ύ 
2 ˴ ͔͊ͭ͒ͪ͊ ά͔ͻ͎͙ͤͦͦ͡Ύ ͤ͊ ͔͍͔͙͔͊ͪͫͭͤͭ͟͡ ͔͍ͫͪ͒ͫͭ͊ͫ͋ ͙ͦͺ͊ͪͣ͊ͼ͙ΎάΣ ͔̅͊ͯͭͭ͟͡ ͨͦ 
ͺ͊ͪͣ͊ͼ͙ΎΣ ˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ -˿ͦͺ͙ΎΣ ͯ͡Φ α˨͍ͯͤ͊ά нΣ мллл ˿ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ 

˨ͦ͊͒͟͡ Ѕ о

˿ˮ˹́˩˭ ˹ˢ ˢ˸̅ˮ̅ˮ˶˹ˮ ̇ˮ˴˶ˮ̉˹ˮ ˽˻˶ˮ˸˩˾˹ˮ ̉˩́˴ˮ ˮ ́̒̆˹˻́˻ 
˿ˢ˸˻˻˾˥ˢ˹ˮ˭ˮ˾ˢ˹˩ ˤ̌ˤ ˤ˻˨˹ˮ ˾ˢ˭́ˤ˻˾ˮ 

͍̒ͦͪ ͙͍̆ͪͫͭͦ1Σ ˩͙ͪ͟ ˨͙͙͍ͣͭͪͦ1Σ ˢ͔ͫ͊ͤ͒͟͡Άͪ ͙̅ͦͪͫ2Σ ˸͙͊ͪΎ ˽͔͍ͭͪͦ͊3Σ ͙̆ͪͫͭͦ 
˹͍͍ͦ͊ͦ͟1Σ ˩͙ͣ ͍̆͊͊͒͗ͦ͊͡1Σ ˮ͍͊ ͎͙͍̂ͪͤͦ͊3Σ ˣ͊ͪ͋͊ͪ͊ ͔͙́͗͋ͼ͊͟2Σ ˿͙͍ͭ͊ͤͫ͊͡ 
˾͎͔͍͊ͤͦ͡1

1 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪ͡ ςx ˢ˹Σ ͯ͡Φ αˢ͊͒͟Φ ˥͔͎͙ͦͪ ˣͦͤ;͔͍άΣ ͋͡Φ млоΣ ͍ͻΦ ˢΣ мммо ˿ͦͺ͙ΎΣ 
ˣΆ͎͙͊ͪ͡Ύ 
2 ̇ ͔ͤͭΆͪ ͊͘ ͙͔͙ͨͦͣͪͤ͡ ͙ ͍Ά͎͔͙ͪͦ͒ͤ͡ ͔͙͙ͣ͊ͭͪ͊͡Σ ˽ͦͫ͊͟͡ ͔͙͊͊͒ͣ͟Ύ ͤ͊ ͙͔ͤ͊ͯͭ͟Σ ˭͔͊͋͗ 
41-умфΣ ˽ͦ͡΄͊
3 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͔ͣͦͯ͟͡͡Ύͪͤ͊ ͙͎͙͋ͦͦ͡Ύ αˢ͔͙͊͒ͣ͟͟ ˾͔ͯͣͤ ͔͍̇͊ͤά ςx ˢ˹Σ ͯ͡Φ αˢ͊͒͟Φ ˥͔͎͙ͦͪ 
ˣͦͤ;͔͍άΣ ͋͡Φ нмΣ мммо ˿ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ

17ͭ ͊˹ ˢ̂̉˹ˢ ˿˩˿ˮ̒ Ϧ˸˶ˢ˨ˮ́˩ ̂̉˩˹ˮ ˤ ˿ˤ˩́ˢ ˹ˢ ˽˻˶ˮ˸˩˾ˮ́˩Ϧ 



˨͙ͦ͊͒͟͡

˨ͦ͊͒͟͡ Ѕ п

˽˻˶̂̉ˢˤˢ˹˩ ˹ˢ ̅˶̂˻˾˻˥˩˹˹ˮ ˹ˢ˹˻˹˻˿ˮ́˩˶ˮ ˭ˢ ˨˹˴ ˸ˢ˾˴ˮ˾ˢ˹˩ ˮ 
ˤˮ˭̂ˢ˶ˮ˭ˢ̇ˮ̒ ˹ˢ ˴˶˩́̌̉˹ˮ ̒˨˾ˢ

ˢͤͤ͊ ˽ͪ͊ͤ;͔͍͊1Σ ˴͊ͭΎ ˴͔͍͊ͣͤͦ͊1Σ ˥͔͎͙ͦͪ ˥ͪΆͤ;͍͊ͪͦ1Σ ˢ͔͔͚ͫ͟͡ ˤ͙͔͍͊ͫ͡1,2Σ ˽͔ͭΆͪ 
˽͔͍ͭͪͦ1

1 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪ͡ ςx ˢ˹Σ ͯ͡Φ αˢ͊͒͟Φ ˥͔͎͙ͦͪ ˣͦͤ;͔͍άΣ ͋͡Φ млоΣ ͍ͻΦ !Σ мммо ˿ͦͺ͙Ύ 
2 ̅ ͔͊ͯͭͭ͟͡ ͨͦ ͻ͙͙ͣΎ ͙ ͺ͊ͪͣ͊ͼ͙ΎΣ ˿ͦͺ͙͚͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ α˿͍Φ ˴͙͔ͣͤͭ͡ ˻ͻ͙͙ͪ͒ͫ͟άΣ ͋ͯ͡Φ 
α˨͔͚͗ͣͫ ˣ͊ͯ;͔ͪά рΣ ммсп ˿ͦͺ͙Ύ

˨ͦ͊͒͟͡ Ѕ р

˹˻ˤˮ ̅˶̂˻˾˻˥˩˹˹ˮ ˽˻˶ˮ˸˩˾˹ˮ ˣˢ˥˾ˮ˶ˢΣ ˣˢ˭ˮ˾ˢ˹ˮ ˹ˢ ˽˻˶ˮόн-
ό˨ˮ˸˩́ˮ˶ˢ˸ˮ˹˻ύ˩́ˮ˶ ˸˩́ˢ˴˾ˮ˶ˢ́ύΣ ˭ˢ ˤˮ˭̂ˢ˶ˮ˭ˮ˾ˢ˹˩ ˹ˢ ˹̂˴˶˩ˮ˹˻ˤˮ 
˴ˮ˿˩˶ˮ˹ˮ

ˣ͚ͦͦ͟ ˤ͙͔͍͊ͫ͡1,2Σ ˢ͔͔͚ͫ͟͡ ˤ͙͔͍͊ͫ͡1,2Σ ͙̆ͪͫͭͦ ˹͍͍ͦ͊ͦ͟1Σ ˽͔ͭΆͪ ˽͔͍ͭͪͦ1

1 ˶ ͙͊͋ͦͪ͊ͭͦͪΎ α̅ͯͤ͟ͼ͙͙ͦͤ͊ͤ͡ ͙ ͙͙ͤ͊ͤͦͫͭͪͯͭͯͪͪ͊ͤ͟ ͙͔͙ͨͦͣͪ͡άΣ ˮ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪ͡ 
ςx ˢ˹Σ ͯ͡Φ αˢ͊͒͟Φ ˥͔͎͙ͦͪ ˣͦͤ;͔͍άΣ ͋͡Φ млоΣ ͍ͻΦ ˢΣ мммо ˿ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ 
2 ˶ ͙͊͋ͦͪ͊ͭͦͪΎ α̅ͯͤ͟ͼ͙͙ͦͤ͊ͤ͡ ͎͙͋͊ͪ͊͡άΣ ͔̅͊ͯͭͭ͟͡ ͨͦ ͻ͙͙ͣΎ ͙ ͺ͊ͪͣ͊ͼ͙ΎΣ ˿ͦͺ͙͚͙ͫ͟ 
͙͍͔͙͔ͯͤͪͫͭͭ α˿͍Φ ˴͙͔ͣͤͭ͡ ˻ͻ͙͙ͪ͒ͫ͟άΣ ͋ͯ͡Φ α˨͔͚͗ͣͫ ˣ͊ͯ;͔ͪά рΣ ммсп ˿ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ 

17ͭ ͊˹ ˢ̂̉˹ˢ ˿˩˿ˮ̒ Ϧ˸˶ˢ˨ˮ́˩ ̂̉˩˹ˮ ˤ ˿ˤ˩́ˢ ˹ˢ ˽˻˶ˮ˸˩˾ˮ́˩Ϧ 



˽͔͙ͦͫͭͪ

17ͭ ͊˹ ˢ̂̉˹ˢ ˿˩˿ˮ̒ Ϧ˸˶ˢ˨ˮ́˩ ̂̉˩˹ˮ ˤ ˿ˤ˩́ˢ ˹ˢ ˽˻˶ˮ˸˩˾ˮ́˩Ϧ 

˽͔ͦͫͭͪ Ѕ м

˾ˢ˭˾ˢˣ˻́ˤˢ˹˩ ˹ˢ ̆ˮ́˻˭ˢ˹-ˣˢ˭ˮ˾ˢ˹ˮ ˹ˢ˹˻̉ˢ˿́ˮ̇ˮ ˴ˢ́˻ ˹˻˿ˮ́˩˶ˮ ˹ˢ ˤ˩˾ˣˢ˿˴˻˭ˮ˨

˩Φ ˴͙;͔͍͊Σ ˶Φ ˾͔͍͊͒͊Σ ˢΦ ͍̊ͦͤ͒ͪͦ͟Σ ˮΦ ˴ͪΆ͔͍ͫͭ͊Σ ˴Φ ˯ͦͤ;͔͍͊ 

̅͊ͪͣ͊ͼ͔͍͙ͭ;͔ͤ ͺ͔͊ͯͭͭ͟͡Σ ˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς˿ ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ

˽͔ͦͫͭͪ Ѕ н

˻˽́ˮ˸ˮ˭ˮ˾ˢ˹˩ ˹ˢ ̂˿˶˻ˤˮ̒́ˢ ˭ˢ ˽˻˶̂̉ˢˤˢ˹˩ ˹ˢ ˽˩˴́ˮ˹˻ˤˮ ˹ˢ˹˻̉ˢ˿́ˮ̇ˮ ˴ˢ́˻ 

˽˶ˢ́̅˻˾˸ˢ ˭ˢ ˶˩˴ˢ˾˿́ˤ˩˹˻ ˨˻˿́ˢˤ̒˹˩

ˢΦ ˣ͔͡;͔͍Σ ˴Φ ˯ͦͤ;͔͍͊

̅͊ͪͣ͊ͼ͔͍͙ͭ;͔ͤ ͺ͔͊ͯͭͭ͟͡Σ ˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς˿ ͦͺ͙Ύ, x Ά͎͙͊ͪ͡Ύ

˽͔ͦͫͭͪ Ѕ о

IMPACT OF CE/ZR RATIO IN THE NANOSTRUCTURED CERIA AND ZIRCONIA COMPOSITES ON THE 

SELECTIVE CO2 ADSORPTION

Gloria Issa1, Martin Kormunda2, Oyundari Tumurbaatar1, Ágnes Szegedi3, Daniela Kovacheva4 , 

Daniela Karashanova5 and Margarita Popova1

1 Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, 

1113 Sofia, Bulgaria

2 CŀŎǳƭǘȅ ƻŦ {ŎƛŜƴŎŜΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ Wŀƴ 9ǾŀƴƎŜƭƛǎǘŀ tǳǊƪȅƴŜȺΣ tŀǎǘŜǳǊƻǾŀ осонκмрΣ400 96 Ústí nad 

Labem, Czech Republic

3 Research Centre for Natural Sciences, Institute of Materials and Environmental Chemistry, 

Magyar Tudosok krt. 2, 1117 Budapest, Hungary

4 Institute of General and Inorganic Chemistry, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria

5 Institute of Optical Materials and Technologies, Bulgarian Academy of Sciences, 1113 Sofia, 

Bulgaria

˽͔ͦͫͭͪ Ѕ п

˽˻˶ˮ˸˩˾˹ˮ ˸ˮ̇˩˶ˮ ˴ˢ́˻ ˨˻˿́ˢˤ̒̋ˢ ˽˶ˢ́̅˻˾˸ˢ ˭ˢ .5bC ˽˾ˮ ˶˩̉˩˹ˮ˩ ˹ˢ 

˹˩ˤ˾˻˨˩˥˩˹˩˾ˢ́ˮˤ˹ˮ ˭ˢˣ˻˶̒ˤˢ˹ˮ̒

˶Φ ˾͔͍͊͒͊1Σ ˸Φ ˶͍͊͊ͪͦ͊͘2Σ ˸Φ ˿͔ͭͺ͍͊ͤͦ͊2Σ  ˴Φ ˯ͦͤ;͔͍͊1

1 ̅ ͊ͪͣ͊ͼ͔͍͙ͭ;͔ͤ ͺ͔͊ͯͭͭ͟͡Σ ˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ς˿ ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ

2 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͔͍͙͎͙ͤͪͦ͋ͦͦ͡Ύ ςx ˢ˹Σ ˿ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ



˽͔͙ͦͫͭͪ

17ͭ ͊˹ ˢ̂̉˹ˢ ˿˩˿ˮ̒ Ϧ˸˶ˢ˨ˮ́˩ ̂̉˩˹ˮ ˤ ˿ˤ˩́ˢ ˹ˢ ˽˻˶ˮ˸˩˾ˮ́˩Ϧ 

˽͔ͦͫͭͪ Ѕ р

PREPARATION, CHARACTERIZATION, AND IN VITRO EVALUATION OF ELECTROSPUN QUERCETIN-

LOADED PLA AND PLA/POLYETHYLENE GLYCOL FIBERS 

Nasko Nachev1,2, Nikoleta Stoyanova1,2, Ani Georgieva3, Reneta Toshkova3, Mariya Spasova1,2

1 Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Acad. G. 

Bonchev St, Bl. 103A, 1113 Sofia, Bulgaria

2 /ŜƴǘǊŜ ƻŦ /ƻƳǇŜǘŜƴŎŜ ά{ǳǎǘŀƛƴŀōƭŜ ¦ǘƛƭƛȊŀǘƛƻƴ ƻŦ .ƛƻ-Resources and Waste of Medicinal and 

!ǊƻƳŀǘƛŎ tƭŀƴǘǎ ŦƻǊ LƴƴƻǾŀǘƛǾŜ .ƛƻŀŎǘƛǾŜ tǊƻŘǳŎǘǎέ ό.Lhw9{h¦w/9{ .DύΣ мллл {ƻŦƛŀΣ .ǳƭƎŀǊƛŀ

3 Institute of Experimental Morphology, Pathology and Anthropology with Museum, Bulgarian 

Academy of Sciences, Acad. G. Bonchev St, Bl. 25, Sofia, Bulgaria

˽͔ͦͫͭͪ Ѕ с

̅ˮ˭ˮ˴˻̆ˮ˸ˮ̉˹˻ ˻̆ˢ˾ˢ˴́˩˾ˮ˭ˮ˾ˢ˹˩ ˹ˢ ˿ˮ˿́˩˸ˮ ˭ˢ ˽˾˩˹˻˿ ˹ˢ ˨˹˴Σ ˣˢ˭ˮ˾ˢ˹ˮ ˹ˢ 

ˢ˸ˮ˹˻ ̅̂˹˴̇ˮ˻˹ˢ˶ˮ˭ˮ˾ˢ˹ˮ ˽˻˶ˮ˻˴˿ˢ˭˻˶ˮ˹ˮ

˾Φ ͚͙͔͍̆͊ͤ͊͒͗͊1Σ ˸Φ ˣͦ;͔͔ͤ͟2Σ ˢΦ ˴͍ͦ͊͡;ͯ͟2Σ ˹Φ ˻͔͡΄ͦ͟-́ͦͪ͋ͯͫ2Σ ˩Φ ͍̆͊͊͒͗ͦ͊͡1

1 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪ͡Σ ˣΆ͎͊ͪͫ͊͟͡ ͔͙͊͊͒ͣ͟Ύ ͤ͊ ͙͔ͤ͊ͯͭ͟Σ ͯ͡Φ αˢ͊͒͟Φ ˥Φ ˣͦͤ;͔͍άΣ ͋͡Φ мло-ˢΣ 

мммо ˿ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ

2 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪͤ͡ ͙ ͍Ά͎͔͙ͪͦ͒ͤ͡ ͔͙͙ͣ͊ͭͪ͊͡Σ ˽ͦͫ͊͟͡ ͔͙͊͊͒ͣ͟Ύ ͤ͊ ͙͔ͤ͊ͯͭ͟Σ ˸Φ 

˿͍ͦ͒ͦͫ͊͟͟͡-˴Ό͙ͪ опΣ пм-умф ˭͔͊͋͗Σ ˽ͦ͡΄͊

˽͔ͦͫͭͪ Ѕ 7

DESIGN AND SYNTHESIS OF CYCLIC-BRUSH POLYCARBONATES AS ADVANCED DRUG DELIVERY 

SYSTEMS

Krum Aleksandrov, Erik Dimitrov, Stanislav Rangelov

Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St., block 103-A, BG - 

1113 Sofia, Bulgaria

˽͔ͦͫͭͪ Ѕ 8

ANTIMICROBIAL MULTIFUNCTIONAL MATERIALS CONTAINING ROSMARINIC ACID AND 

LIDOCAINE PREPARED BY DUAL SPINNERET ELECTROSPINNING

S. Kyuchyuk1, D. Paneva1, M. Ignatova1, N. Markova2

1 Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. 

Bonchev St, bl. 103A, BG-1113 Sofia, Bulgaria

2 Institute of Microbiology, Bulgarian Academy of Sciences, Akad. G. Bonchev St, bl. 26, BG-1113 

Sofia, Bulgaria
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˽͔ͦͫͭͪ Ѕ 9

CHITOSAN/HYALURONIC ACID POLYELECTROLYTE COMPLEX-COATED ELECTROSPUN PLA 

MATERIALS FOR TUNABLE RELEASE OF ROSMARINIC ACID

S. Kyuchyuk1, D. Paneva1, M. Ignatova1, D. Karashanova2

1 Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. 

Bonchev St, bl. 103A, BG-1113, Sofia, Bulgaria

2 Institute of Optical Materials and Technologies, Bulgarian Academy of Sciences, Akad. G. Bonchev 

St, bl. 109, BG-1113, Sofia, Bulgaria

˽͔ͦͫͭͪ Ѕ мл

CATIONIC POLYMER MICELLES AS DRUG DELIVERY SYSTEMS: EFFECTS OF POLYMER 

COMPOSITION

Kremena Yankova2, Ralitsa Veleva3, Silvina Zapryanova3, Petar Petrov1, Emi Haladjova1

1 Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev street bl. 103-A, 1113 

Sofia, Bulgaria

2 University of Chemical Technology and Metallurgy, 8 Kliment Ohridski Blvd., 1797 Sofia, Bulgaria

3 CŀŎǳƭǘȅ ƻŦ .ƛƻƭƻƎȅΣ {ƻŦƛŀ ¦ƴƛǾŜǊǎƛǘȅ ά{ǘΦ YƭƛƳŜƴǘ hƘǊƛŘǎƪƛέΣ у 5ǊŀƎŀƴ ¢ǎŀƴƪƻǾ .ƭǾŘΦΣ ммсп {ƻŦƛŀΣ 

Bulgaria

˽͔ͦͫͭͪ Ѕ мм

CHITOSAN/HYALURONATE-COATED PHB FIBERS LOADED WITH HERBAL EXTRACTS FOR 

BIOMEDICAL APPLICATIONS

Ina Anastasova1, Milena Ignatova1, Nadya Markova2, Olya Stoilova1

1 Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Acad. G. 

Bonchev St., Bl. 103A, BG-1113 Sofia, Bulgaria,

2 Institute of Microbiology, Bulgarian Academy of Sciences, Acad. G. Bonchev St., Bl. 26, BG-1113 

Sofia, Bulgaria

˽͔ͦͫͭͪ Ѕ мн

̆ˢ˶˻̅ˮ˶˹ˮ ˮ ̆ˢ˶˻́˻˶˩˾ˢ˹́˹ˮ ̅ˮ˶ˢ˸˩˹́˻˭˹ˮ ˥̌ˣˮ ˻́ ˣ̌˶˥ˢ˾˿˴ˮ ̉˩˾˹˻˸˻˾˿˴ˮ 

˾˩˥ˮ˻˹Υ ˣˮ˻́˩̆˹˻˶˻˥ˮ̉˩˹ ˽˻́˩˹̇ˮˢ˶ ˮ ˢ˨ˢ˽́ˢ̇ˮ̒ ˴̌˸ ˿˻˶˩ˤˮ ˿́˾˩˿ 

˶Ό͙͒ͣ͊͡ ˯͍ͦ;͔͍ͫ͊͟Σ ˩͔͙͊ͭͪͤ͊͟ ˴͍ͪͯͣͦ͊Σ ˥͊͡Ύ ˿ͭͦΎͤ;͔͍͊Σ ˸͙͊ͪΎ ˥͔͎͙͍ͪͤͦ͊

ˮ͙ͤͫͭͭͯͭ ͨͦ ͙͙͎͙ͣͪͦ͋ͦͦ͟͡Ύ α˿͔ͭͺ͊ͤ ˢ͎͔͍ͤͦ͡ά ςx ˢ˹
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ENCAPSULATION OF BACILLUS SUBTILIS IN CHITOSAN GEL BEADS FOR ECO-FRIENDLY CROP 

PROTECTION

Vladimir Krastev, Nikoleta Stoyanova, Mariya Spasova and Olya Stoilova

Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. 

Bonchev St., bl. 103A, 1113 Sofia, Bulgaria

˽͔ͦͫͭͪ Ѕ мп

˾ˢ˭˾ˢˣ˻́ˤˢ˹˩ ˹ˢ ̆ˮˣ˾ˮ˨˹ˮ ˴˾ˮ˻˥˩˶˹ˮ ˹˻˿ˮ́˩˶ˮ ˭ˢ ˨˩˾˸ˢ˶˹˻ ˨˻˿́ˢˤ̒˹˩ ˹ˢ 

˴ˤ˩˾̇˩́ˮ˹

˨͙ ͣ͊ͤ͊˿͔ͭͺ͍͊ͤͦ͊Σ ˾͙ͦͫͼ͊ ˸͙ͻ͚͍͊ͦ͊͡Σ ˸͙͊ͪΎ ˿͍ͨ͊ͫͦ͊Σ ˽͔ͭΆͪ ˽͔͍ͭͪͦΣ ˨͔͙ͤͼ͊ ˸͔͍ͦͣͦ͊͟

1 ˴ ͔͊ͭ͒ͪ͊ ά͔ͻ͎͙ͤͦͦ͡Ύ ͤ͊ ͔͍͊ͪͫͭ͊ͭ͊͟͡ ͫ ͙͋ͦͺ͊ͪͣ͊ͼ͙ΎάΣ ̅͊ͪͣ͊ͼ͔͍͙ͭ;͔ͤͺ͔͊ͯͭͭ͟͡, 

˸͔͙͒ͼ͙͙͙͍͔͙͔ͤͫͯͤͪͫͭͭ͟-˿ͦͺ͙Ύ

2 ˴ ͔͊ͭ͒ͪ͊ α͎͙̅͊ͪͣ͊ͦͦ͟͡ΎΣ ͺ͔͙͊ͪͣ͊ͦͭͪ͊ͨ͟Ύ ͙ ͙͎͙ͭͦͫͦͦ͟͟͡ΎάΣ ̅͊ͪͣ͊ͼ͔͍͙ͭ;͔ͤͺ͔͊ͯͭͭ͟͡, 

˸͔͙͒ͼ͙͙͙͍͔͙͔ͤͫͯͤͪͫͭͭ͟ -˿ͦͺ͙Ύ

3 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪ͡Σ ˣΆ͎͊ͪͫ͊͟͡ ͔͙͊͊͒ͣ͟Ύ ͤ͊ ͙͔ͤ͊ͯͭ͟Σ ͯ͡Φ αˢ͊͒͟Φ ˥Φ ˣͦͤ;͔͍άΣ ͋͡Φ мло-ˢΣ 

мммо ˿ͦͺ͙ΎΣ ˣΆ͎͙͊ͪ͡Ύ

˽͔ͦͫͭͪ Ѕ м5

MIXED POLYMERIC MICELLES LOADED WITH BIOACTIVE PLANT EXTRACTS FROM INULA 

HELENIUM AND ACHILLEA OCHROLEUCA AS ANTIBIOFILM AGENTS

R. Stancheva1, K. Kamenova1, P. D. Dimitrova2, V. Ivanova3, Ts. Paunova-Krasteva2, A. Trendafilova3, 

E. Haladjova1

1 Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St, Bl. 103A, 1113 Sofia, 

Bulgaria 

2 The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences, Akad. G. 

Bonchev St, Bl. 26, 1113 Sofia, Bulgaria 

3 Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, 

Akad. G. Bonchev St, Bl. 9, 1113 Sofia, Bulgaria
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˽͔ͦͫͭͪ Ѕ м6

TARGETED DISRUPTION OF PATHOGENIC BIOFILMS USING ADVANCED POLYMERIC MICELLES

Petya D. Dimitrova1, Rumena Stancheva3, Iveta Uzunova2, Jone Gonzales2, Tsvetozara Damyanova1, 

Martina Ivanova2, Milena Leseva2, Petya A. Dimitrova2, Emi Haladjova3, Tsvetelina Paunova-

Krasteva1

1Department of general microbiology, The Stephan Angeloff Institute of Microbiology, BAS

2Department of immunology, The Stephan Angeloff Institute of Microbiology, BAS

3 Institute of Polymers, Bulgarian Academy of Sciences

˽͔ͦͫͭͪ Ѕ м7

SYNTHESIS AND CHARACTERIZATION OF RARE-EARTH METAL TRIFLATES AND EVALUATION OF 

¢I9Lw /!¢![¸¢L/ twht9w¢L9{ Chw ¢I9 wht hC ɳ-CAPROLACTONE

aEmanuil Serafimov, bErik Dimitrov, aMartin Tsvetkov

a ς CŀŎǳƭǘȅ ƻŦ /ƘŜƳƛǎǘǊȅ ŀƴŘ tƘŀǊƳŀŎȅΣ {ƻŦƛŀ ¦ƴƛǾŜǊǎƛǘȅ Ω{ǘΦ YƭƛƳŜƴǘ hƘǊƛŘǎƪƛΩΣ м WΦ .ƻǳǊŎƘƛŜǊΣ ммсп 

Sofia, Bulgaria

b ς Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St., Bl. 103-A, Sofia 

1113, Bulgaria

˽͔ͦͫͭͪ Ѕ м8

˾ˢ˭˾ˢˣ˻́ˤˢ˹˩ ˮ ˻̆ˢ˾ˢ˴́˩˾ˮ˭ˮ˾ˢ˹˩ ˹ˢ ˽˻˶ˮ˸˩˾˹ˮ ˸ˮ̇˩˶ˮ ˹ˢ ˻˿˹˻ˤˢ́ˢ ˹ˢ 

˭ˤ˩˭˨˻ˤˮ˨˹ˮ ˽˻˶ˮ˸˩˾ˮ ˴ˢ́˻ ˹˻˿ˮ́˩˶ˮ ˹ˢ ̑˿́ˢ̇ˮ˨ˮ˹ ˤ

˹͙Ύ ˨͔͡;͔͍͊1Σ ˩͙ͪ͟ ˨͙͙͍ͣͭͪͦ1Σ ˥͔͎͙ͦͪ ˥ͪΆͤ;͍͊ͪͦ1Σ ˨͔͙ͤͼ͊ ˸͔͍ͦͣͦ͊͟2Σ ̒ͤ;ͦ ˭͔͍͊ͪ3Σ ˮ͙͊ͤ͊͡ 

˯͍ͦͤͦ͊͟3Σ ˢ͔ͫ͊ͤ͒͟͡Άͪ ͙̅ͦͪͫ4Σ ˿͙͍ͭ͊ͤͫ͊͡ ˾͎͔͍͊ͤͦ͡1, ˹͙͊ͭ͊͡Ύ ́ͦͤ;͔͍͊-˸ͦͤ;͔͍͊1

1 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪ͡ ςx ˢ˹Σ ͯ͡Φ αˢ͊͒͟Φ ˥͔͎͙ͦͪ ˣͦͤ;͔͍άΣ ͋͡Φ мло ˢ 

2 ˴ ͔͊ͭ͒ͪ͊ ά͔ͻ͎͙ͤͦͦ͡Ύ ͤ͊ ͔͍͔͙͔͊ͪͫͭͤͭ͟͡ ͔͍ͫͪ͒ͫͭ͊ ͫ ͙͋ͦͺ͊ͪͣ͊ͼ͙ΎάΣ ̅͊ͪͣ͊ͼ͔͍͙ͭ;͔ͤ ͺ͔͊ͯͭͭ͟͡Σ 

˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ -˿ͦͺ͙Ύ

3 ˴ ͔͊ͭ͒ͪ͊ α͎͙̅͊ͪͣ͊ͦͤͦ͘͟ΎάΣ ̅͊ͪͣ͊ͼ͔͍͙ͭ;͔ͤ ͺ͔͊ͯͭͭ͟͡Σ ˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ -˿ͦͺ͙Ύ

4 ̇ ͔ͤͭΆͪ ͨͦ ͙͔͙ͨͦͣͪͤ͡ ͙ ͍Ά͎͔͙ͪͦ͒ͤ͡ ͔͙͙ͣ͊ͭͪ͊͡Σ ˽ͦͫ͊͟͡ ͔͙͊͊͒ͣ͟Ύ ͤ͊ ͙͔ͤ͊ͯͭ͟Σ ˭͔͊͋͗Σ 

˽ͦ͡΄͊
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˽͔ͦͫͭͪ Ѕ м9

˾ˢ˭˾ˢˣ˻́ˤˢ˹˩ ˮ ˻̆ˢ˾ˢ˴́˩˾ˮ˭ˮ˾ˢ˹˩ ˹ˢ ˽˻˶ˮ˸˩˾˹ˮ ˸ˮ̇˩˶ˮ ˹ˢ ˻˿˹˻ˤˢ́ˢ ˹ˢ 

̇ˮ˹ˢ˸ˮ˶-̅̂˹˴̇ˮ˻˹ˢ˶ˮ˭ˮ˾ˢ˹ˮ ˽˻˶ˮ˸˩˾ˮ ˴ˢ́˻ ˹˻˿ˮ́˩˶ˮ ˹ˢ ̑˿́ˢ̇ˮ˨ˮ˹ ˤ

˹͙Ύ ˨͔͡;͔͍͊1Σ ˨͔͙ͤͼ͊ ˸͔͍ͦͣͦ͊͟2Σ ˬ͔ͤΎ ˢ͔͙͔͍ͫ͊͟͡2Σ ˤ͙͙ͭͦͪ͟Ύ ˩͙ͤ͡;͔͍͊3Σ ˾͊͒͊ ˹͔͔͒͡;͔͍͊4, 

̒ͤ;ͦ ˭͔͍͊ͪ4Σ ˮ͙͊ͤ͊͡ ˯͍ͦͤͦ͊͟4Σ ˹͙͊ͭ͊͡Ύ ́ͦͤ;͔͍͊-˸ͦͤ;͔͍͊1

1 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͙͔͙ͨͦͣͪ͡ ςx ˢ˹Σ ͯ͡Φ αˢ͊͒͟Φ ˥͔͎͙ͦͪ ˣͦͤ;͔͍άΣ ͋͡Φ мло ˢ 

2 ˴ ͔͊ͭ͒ͪ͊ ά͔ͻ͎͙ͤͦͦ͡Ύͤ͊ ͔͍͔͙͔͊ͪͫͭͤͭ͟͡ ͔͍ͫͪ͒ͫͭ͊ ͫ ͙͋ͦͺ͊ͪͣ͊ͼ͙ΎάΣ ̅͊ͪͣ͊ͼ͔͍͙ͭ;͔ͤ ͺ͔͊ͯͭͭ͟͡Σ 

˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ -˿ͦͺ͙Ύ

3 ˴ ͔͊ͭ͒ͪ͊ α͎͙̅͊ͪͣ͊ͦͦ͟͡ΎΣ ͺ͔͙͊ͪͣ͊ͦͭͪ͊ͨ͟Ύ ͙ ͙͎͙ͭͦͫͦͦ͟͟͡ΎάΣ ̅͊ͪͣ͊ͼ͔͍͙ͭ;͔ͤ ͺ͔͊ͯͭͭ͟͡Σ 

˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ-˿ͦͺ͙Ύ

4 ˴ ͔͊ͭ͒ͪ͊ α͎͙̅͊ͪͣ͊ͦͤͦ͘͟ΎάΣ ̅͊ͪͣ͊ͼ͔͍͙ͭ;͔ͤ ͺ͔͊ͯͭͭ͟͡Σ ˸͔͙͒ͼ͙͙ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ -˿ͦͺ͙Ύ 

˽͔ͦͫͭͪ Ѕ 20

I¸.wL5 a!¢9wL![{ .!{95 hb {¦[Chb!¢95 th[¸!bL[Lb9 ²L¢I t[!b¢πa95L!¢95 

SYNTHESIZED TIO2: PRELIMINARY ANTIMICROBIAL STUDY

Stephan Engibarov1, Virginia Spasova1, Irina Lazarkevich1,Silvia Dimova2, Hristo Penchev2, Petya 

Todorova3, Katerina Zaharieva3, Irina Stambolova4

1{ǘŜǇƘŀƴ !ƴƎŜƭƻŦŦ LƴǎǘƛǘǳǘŜ ƻŦ aƛŎǊƻōƛƻƭƻƎȅΣ .!{Σ ά!ŎŀŘΦ DΦ .ƻƴŎƘŜǾέ {ǘǊΦΣ ōƭΦ нсΣ {ƻŦƛŀΣ .ǳƭƎŀǊƛŀ                            

2 LƴǎǘƛǘǳǘŜ ƻŦ tƻƭȅƳŜǊǎΣ .!{Σ ά!ŎŀŘΦ DΦ .ƻƴŎƘŜǾέ {ǘǊΦΣ ōƭΦ мло!Σ {ƻŦƛŀΣ .ǳƭƎŀǊƛŀ                                               

3 LƴǎǘƛǘǳǘŜ ƻŦ aƛƴŜǊŀƭƻƎȅ ŀƴŘ /ǊȅǎǘŀƭƭƻƎǊŀǇƘȅ άŎsŀŘΦ LΦ YƻǎǘƻǾέΣ .!{Σ ά!ŎŀŘΦ DΦ .ƻƴŎƘŜǾέ {ǘǊΦΣ ōƭΦ 

107, Sofia, Bulgaria                                                                                                         

4 LƴǎǘƛǘǳǘŜ ƻŦ DŜƴŜǊŀƭ ŀƴŘ LƴƻǊƎŀƴƛŎ /ƘŜƳƛǎǘǊȅΣ .ǳƭƎŀǊƛŀƴ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎΣ ά!ŎŀŘΦ DΦ .ƻƴŎƘŜǾέ 

St., bl. 11 

˽͔ͦͫͭͪ Ѕ 21

DESIGN AND EVALUATION OF POLY(VINYL ALCOHOL)-BASED COLLOIDAL NANOPARTICLES FOR 

OPTICAL SENSING APPLICATIONS

S. Bozhilova1, M. Alexandrova1, K. Lazarova2, T. Babeva2, D. Christova1

1 Institute of Polymers, Bulgarian Academy of Sciences, Akad. G. Bonchev St., bl. 103-A, 1113 Sofia, 

Bulgaria 

2 LƴǎǘƛǘǳǘŜ ƻŦ hǇǘƛŎŀƭ aŀǘŜǊƛŀƭǎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎƛŜǎ ΨΨ!ŎŀŘΦ WΦ aŀƭƛƴƻǿǎƪƛΩΩΣ .ǳƭƎŀǊƛŀƴ !ŎŀŘŜƳȅ ƻŦ 

Sciences, Sofia, Bulgaria
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˯˻˹˻˥˩˶˻ˤ˩ ˹ˢ ˣˢ˭ˢ́ˢ ˹ˢ ˽˻˶ˮό˿̂˶̅˻ˣ˩́ˢˮ˹ ˸˩́ˢ˴˾ˮ˶ˢ́ύ ˴ˢ́˻ ˽˻́˩˹̇ˮˢ˶˹ˮ 

́˾ˢ˹˿˨˩˾˸ˢ˶˹ˮ ̅˻˾˸ˮ ˭ˢ ˶˩˴ˢ˾˿́ˤ˩˹˻ ˨˻˿́ˢˤ̒˹˩

ˢ͔͙ͤ͡Ύ˹͔͚;͔͍͊Σ ˨͔͙ͤͼ͊ ˹͙͍ͦͦ͊͟͡Σ ˩͔ͤ͊͡ ˤ͙͔͍͊ͫ͊͡

˶͙͊͋ͦͪ͊ͭͦͪΎ ͨͦ ͫͭͪͯͭͯͪ͊͟ ͙ ͍͚͍ͫͦͫͭ͊ ͤ͊ ͙͔͙͔ͨͦͣͪͭ͡Σ ͔̅͊ͯͭͭ͟͡ ͨͦ ͻ͙͙ͣΎ ͙ ͺ͊ͪͣ͊ͼ͙ΎΣ ˿̂ α˿͍Φ 

˴͙͔ͣͤͭ͡ ˻ͻ͙͙ͪ͒ͫ͟άΣ ˿ͦͺ͙Ύ ммспΣ ˣΆ͎͙͊ͪ͡ΎΣ ͋ͯ͡Φ ˨͔͚͗ͣͫ ˣ͊ͯ;͔ͪ Ѕм

˽͔ͦͫͭͪ Ѕ 23

˿ˮ˹́˩˭ ˮ ˿ˤ˻˯˿́ˤˢ ˹ˢ ˽˻˶ˮό˿̂˶̅˻ˣ˩́ˢˮ˹˸˩́ˢ˴˾ˮ˶ˢ́˹ˮ) ˯ ˻˹˻˥˩˶˻ˤ˩

˹͙͚ͦ͊͟͡ ˽͔͍ͭͪͦ1Σ ˨͔͙ͤͫ ˽͔͍͊ͫ͊͟͡2Σ ˴ͦͤͫͭ͊ͤͫ ˾͔͍ͯͫ͊1Σ ˩͔ͤ͊͡ ˤ͙͔͍͊ͫ͊͡1

1 ̅ ͔͊ͯͭͭ͟͡ ͨͦ ͻ͙͙ͣΎ ͙ ͺ͊ͪͣ͊ͼ͙ΎΣ ˿ͦͺ͙͚͙ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ α˿͍Φ ˴͙͔ͣͤͭ͡ ˻ͻ͙͙ͪ͒ͫ͟ά

2 ˮ ͙ͤͫͭͭͯͭ ͨͦ ͔͔ͭͪͦ͟͡ͻ͙͙ͣΎ ͙ ͔͔͎͙͚͙ͤͪͤ ͙͔͙ͫͫͭͣ αˢ͔͙͊͒ͣ͟͟ ˩͍͎͔͙ͤ ˣ͔͍͙ͯ͒ͫ͟ά ςx ˢ˹
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˨˻˴˶ˢ˨ˮ



17ͭ ͊˹ ˢ̂̉˹ˢ ˿˩˿ˮ̒ Ϧ˸˶ˢ˨ˮ́˩ ̂̉˩˹ˮ ˤ ˿ˤ˩́ˢ ˹ˢ ˽˻˶ˮ˸˩˾ˮ́˩Ϧ 

ʉʀʅʊɽɿ ʀ ʄʆɼʀʌʀʎʀʈɸʅɽ ʅɸ ʊɺʒʈɼʀ ɸɼʉʆʈɹɽʅʊʀ ɿɸ 

ʉɽʃɽʂʊʀɺʅɸ ɸɼʉʆʈɹʎʀʗ ʅɸ ʉʆ2

ʆʶʫʥʜʘʨʠ ʀʚʘʥʦʚʘ1, ʄʘʨʛʘʨʠʪʘ ʇʦʧʦʚʘ1, ʅʝʣʠ ʂʦʩʝʚʘ3, ɺʠʦʣʝʪʘ ʄʠʪʦʚʘ2, ʇʘʚʣʝʪʘ 

ʐʝʩʪʘʢʦʚʘ1

1 ʀʥʩʪʠʪʫʪ ʧʦ ʦʨʛʘʥʠʯʥʘ ʭʠʤʠʷ ʩ ʮʝʥʪʲʨ ʧʦ ʬʠʪʦʭʠʤʠʷ ïɹɸʅ, ʫʣ. Ăɸʢʘʜ. ɻ. ɹʦʥʯʝʚñ, ʙʣ. 9, 1113 

ʉʦʬʠʷ, ɹʲʣʛʘʨʠʷ
2 ʀʥʩʪʠʪʫʪ ʧʦ ʧʦʣʠʤʝʨʠ ïɹɸʅ, ʫʣ. ɸʢʘʜ. Ăɻʝʦʨʛʠɹʦʥʯʝʚñ, ʙʣ. 103-ɸ, 1113 ʉʦʬʠʷ, ɹʲʣʛʘʨʠʷ

3 ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ, ʫʣ. Ă15 ʅʦʝʤʚʨʠñ̄ 1, 1040 ʉʦʬʠʷ, ɹʲʣʛʘʨʠʷ

 ʆʪʥʘʯʘʣʦʪʦʥʘʠʥʜʫʩʪʨʠʘʣʥʘʪʘʨʝʚʦʣʶʮʠʷʢʦʥʮʝʥʪʨʘʮʠʷʪʘʥʘʧʘʨʥʠʢʦʚʠʛʘʟʦʚʝʚ

ʘʪʤʦʩʬʝʨʘʪʘʟʥʘʯʠʪʝʣʥʦʩʝʝʫʚʝʣʠʯʠʣʘ,ʢʦʝʪʦʦʢʘʟʚʘʚʣʠʷʥʠʝʚʲʨʭʫʩʨʝʜʥʘʪʘʪʝʤʧʝʨʘʪʫʨʘ

ʥʘʧʣʘʥʝʪʘʪʘʠʛʣʦʙʘʣʥʠʷʢʣʠʤʘʪ.ɿʘʥʘʤʘʣʷʚʘʥʝʥʘʝʤʠʩʠʠʪʝʥʘʧʘʨʥʠʢʦʚʠʛʘʟʦʚʝʥʘʫʯʥʦʪʦ

ʚʥʠʤʘʥʠʝʝʥʘʩʦʯʝʥʦʢʲʤʧʦʜʦʙʨʷʚʘʥʝʥʘʝʬʝʢʪʠʚʥʦʩʪʪʘʥʘʘʜʩʦʨʙʝʥʪʠʪʝʟʘʫʣʘʚʷʥʝʥʘCO.

ʉʣʝʜʦʚʘʪʝʣʥʦ,ʮʝʣʪʘʥʘʪʘʟʠʨʘʙʦʪʘʝʩʠʥʪʝʟʲʪʠʤʦʜʠʬʠʢʘʮʠʷʪʘʥʘʤʝʟʦʧʦʨʝʩʪʠʩʠʣʠʢʘʪʠʩ

ʧʦʜʦʙʨʝʥʘʩʝʣʝʢʪʠʚʥʦʩʪʠʢʘʧʘʮʠʪʝʪʟʘʫʣʘʚʷʥʝʥʘʚʲʛʣʝʨʦʜʝʥʜʠʦʢʩʠʜ. ʂʘʪʦʠʟʭʦʜʥʠ

ʤʘʪʝʨʠʘʣʠʟʘʤʦʜʠʬʠʢʘʮʠʷʩʘʠʟʙʨʘʥʠSBA-15, SBA-16, MCM-48 ʠ KIT-6 ʧʦʨʘʜʠ

ʫʥʠʢʘʣʥʘʪʘʠʤʩʪʨʫʢʪʫʨʘ,ʢʘʢʪʦʠʭʠʤʠʯʥʘʪʘʠʪʝʨʤʠʯʥʘʪʘʠʤʫʩʪʦʡʯʠʚʦʩʪ. ʀʟʭʦʜʥʠʪʝ

ʤʘʪʝʨʠʘʣʠʩʘʤʦʜʠʬʠʮʠʨʘʥʠʩʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʤʦʜʠʬʠʮʠʨʘʱʠʘʛʝʥʪʠ- ʘʣʜʠʤʠʥʦʚʠʠ

ʘʤʠʥʦʬʦʩʬʦʥʘʪʥʠʧʨʦʠʟʚʦʜʥʠʥʘ(3-ʘʤʠʥʦʧʨʦʧʠʣ)ʪʨʠʝʪʦʢʩʠʩʠʣʘʥ,ʘʪʷʭʥʦʪʦʩʚʲʨʟʚʘʥʝʩ

ʧʦʨʝʩʪʘʪʘʤʘʪʨʠʮʘʝʜʦʢʘʟʘʥʦʯʨʝʟʪʝʯʥʦ- ʠʪʚʲʨʜʦʬʘʟʝʥʗʄʈʩʧʝʢʪʨʦʩʢʦʧʠʷʠʀʏ

ʩʧʝʢʪʨʦʩʢʦʧʠʷ. ʉʲʜʲʨʞʘʥʠʝʪʦʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠʛʨʫʧʠʝ ʦʧʨʝʜʝʣʝʥʦʯʨʝʟ

ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʥʘʥʘʣʠʟ. ʌʠʟʠʢʦʭʠʤʠʯʥʠʪʝʩʚʦʡʩʪʚʘʥʘʘʜʩʦʨʙʝʥʪʠʪʝʩʘʠʟʩʣʝʜʚʘʥʠ

ʯʨʝʟʘʟʦʪʥʘʬʠʟʠʩʦʨʙʮʠʷʠʋɺʩʧʝʢʪʨʦʩʢʦʧʠʷ. ʄʦʜʠʬʠʮʠʨʘʥʠʪʝʤʝʟʦʧʦʨʝʩʪʠʩʠʣʠʢʘʪʠ

ʧʦʢʘʟʚʘʪʧʦʚʠʰʝʥʘʜʩʦʨʙʮʠʦʥʝʥʢʘʧʘʮʠʪʝʪʚʩʨʘʚʥʝʥʠʝʩʠʟʭʦʜʥʠʪʝʤʘʪʝʨʠʘʣʠ. ʉʨʝʜ

ʤʦʜʠʬʠʮʠʨʘʥʠʪʝʘʜʩʦʨʙʝʥʪʠ,MCM-48 ʤʘʪʝʨʠʘʣʲʪ,ʤʦʜʠʬʠʮʠʨʘʥʩ ʘʣʜʠʤʠʥʦʚʠ

ʧʨʦʠʟʚʦʜʥʠ,ʧʦʢʘʟʚʘʥʘʡ-ʚʠʩʦʢʘʜʩʦʨʙʮʠʦʥʝʥʢʘʧʘʮʠʪʝʪʟʘCO ʦʪ4,6 mmol/g. ʅʘʡ-

ʟʥʘʯʠʤʠʷʪʨʝʟʫʣʪʘʪʚʥʘʩʪʦʷʱʘʪʘʨʘʙʦʪʘʝ,ʯʝʘʤʠʥʦʬʦʩʬʦʥʘʪʥʠʪʝʧʨʦʠʟʚʦʜʥʠ,ʩʢʦʠʪʦʝ

ʤʦʜʠʬʠʮʠʨʘʥSBA-15,ʧʦʚʠʰʘʚʘʪʘʜʩʦʨʙʮʠʦʥʥʠʷʩʠʢʘʧʘʮʠʪʝʪʚʧʨʠʩʲʩʪʚʠʝʥʘʚʦʜʥʘʧʘʨʘ

ʦʪ3,9 mmol/gʜʦ4,2 mmol/g,ʢʦʝʪʦʧʨʝʜʩʪʘʚʣʷʚʘʩʲʱʝʩʪʚʝʥʦʧʨʝʜʠʤʩʪʚʦʚʩʨʘʚʥʝʥʠʝʩ

ʧʦʜʦʙʥʠʤʦʜʠʬʠʮʠʨʘʥʠʤʘʪʝʨʠʘʣʠ. ʅʘʙʣʶʜʘʚʘʩʝʩʣʘʙʦʧʦʥʠʞʝʥʠʝʦʪʦʢʦʣʦ5% ʥʘ

ʘʜʩʦʨʙʮʠʦʥʥʠʷʢʘʧʘʮʠʪʝʪʟʘCOʧʨʠʤʦʜʠʬʠʮʠʨʘʥʠʪʝʤʘʪʝʨʠʘʣʠʚʨʘʤʢʠʪʝʥʘ3ï5ʮʠʢʲʣʘ

ʥʘʘʜʩʦʨʙʮʠʷ/ʜʝʩʦʨʙʮʠʷ,ʢʦʝʪʦʧʦʪʚʲʨʞʜʘʚʘʩʪʘʙʠʣʥʦʩʪʪʘʥʘʪʝʭʥʠʪʝʩʚʦʡʩʪʚʘ.

ʂʣʶʯʦʚʠʜʫʤʠ:

ʋʣʘʚʷʥʝʥʘCO; ʤʦʜʠʬʠʮʠʨʘʥʠʤʝʟʦʧʦʨʝʩʪʠʤʘʪʝʨʠʘʣʠ

˨˻˴˶ˢ˨ Ѕ м
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ʃʀʅɽʁʅʀ ʀ ɿɺɽɿɼʆɺʀɼʅʀ

ʇʆʃʀ(Ů-ʂɸʇʈʆʃɸʂʊʆʅ)/ʇʆʃʀɻʃʀʎʀɼʆʃ ʉʒʇʆʃʀʄɽʈʀ ʂATO 

ʇʃɸʊʌʆʈʄɸ ɿɸ ʃɽʂɸʈʉʊɺɽʅʀ ʅɸʅʆʅʆʉʀʊɽʃʀ

ʅʠʷ ɼʝʣʯʝʚʘĭ, ɽʨʠʢ ɼʠʤʠʪʨʦʚĭ, ɻʝʦʨʛʠ ɻʨʲʥʯʘʨʦʚ ĭ, ɼʝʥʠʮʘ ʄʦʤʝʢʦʚʘĮ, ʉʪʘʥʠʩʣʘʚ 

ʈʘʥʛʝʣʦʚĭ,ʅʘʪʘʣʠʷ ʊʦʥʯʝʚʘ-ʄʦʥʯʝʚʘĭ

1 ʀʥʩʪʠʪʫʪ ʧʦ ʇʦʣʠʤʝʨʠ -ɹɸʅ, ʫʣ. Ăɸʢʘʜ. ɻʝʦʨʛʠɹʦʥʯʝʚñ, ʙʣ. 103-ɸ, 1113 ʉʦʬʠʷ, ɹʲʣʛʘʨʠʷ
2 ʂʘʪʝʜʨʘ Ăʊʝʭʥʦʣʦʛʠʷ ʥʘ ʣʝʢʘʨʩʪʚʝʥʠʪʝ ʩʨʝʜʩʪʚʘʩʙʠʦʬʘʨʤʘʮʠʷñ, ʌʘʢʫʣʪʝʪ ʧʦ ʬʘʨʤʘʮʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ - ʉʦʬʠʷ, ʫʣ. Ăɼʫʥʘʚñ 2, 1000 ʉʦʬʠʷ, ɹʲʣʛʘʨʠʷ

 ʉʨʝʜʨʘʟʥʦʦʙʨʘʟʠʝʪʦʦʪʥʘʥʦʥʦʩʠʪʝʣʠ,ʧʦʣʠʤʝʨʥʠʪʝʤʠʮʝʣʠʧʨʠʚʣʠʯʘʪʦʩʦʙʝʥ

ʠʥʪʝʨʝʩʧʦʨʘʜʠʩʧʦʩʦʙʥʦʩʪʪʘʩʠʜʘʝʥʢʘʧʩʫʣʠʨʘʪʭʠʜʨʦʬʦʙʥʠʩʲʝʜʠʥʝʥʠʷ,ʜʘʧʦʜʦʙʨʷʚʘʪ

ʪʷʭʥʘʪʘʨʘʟʪʚʦʨʠʤʦʩʪʠʙʠʦʥʘʣʠʯʥʦʩʪ,ʢʘʢʪʦʠʜʘʦʩʠʛʫʨʷʚʘʪʢʦʥʪʨʦʣʠʨʘʥʦʠʪʘʨʛʝʪʠʨʘʥʦ

ʦʩʚʦʙʦʞʜʘʚʘʥʝ. ʉʲʩʪʘʚʝʥʠʦʪʘʤʬʠʬʠʣʥʠʩʲʧʦʣʠʤʝʨʠ,ʧʦʣʠʤʝʨʥʠʪʝʤʠʮʝʣʠʧʨʝʜʣʘʛʘʪʠ

ʨʝʜʠʮʘʜʨʫʛʠʧʨʝʜʠʤʩʪʚʘ,ʢʘʪʦʩʲʚʤʝʩʪʥʦʜʦʩʪʘʚʷʥʝʥʘʣʠʧʦʬʠʣʥʠʠʭʠʜʨʦʬʠʣʥʠ

ʩʲʝʜʠʥʝʥʠʷ,ʦʪʣʠʯʥʘʙʠʦʩʲʚʤʝʩʪʠʤʦʩʪ,ʥʠʩʢʘʠʤʫʥʦʛʝʥʥʦʩʪ,ʢʘʢʪʦʠʚʠʩʦʢʘʬʠʟʠʢʦʭʠʤʠʯʥʘ

ʠʢʦʣʦʠʜʥʘʩʪʘʙʠʣʥʦʩʪ.

 ɺʪʦʟʠʢʦʥʪʝʢʩʪ,ʩʲʧʦʣʠʤʝʨʠʪʝʥʘʦʩʥʦʚʘʪʘʥʘʧʦʣʠ(Ů-ʢʘʧʨʦʣʘʢʪʦʥ)ʠʧʦʣʠʛʣʠʮʠʜʦʣ

ʧʨʝʜʩʪʘʚʣʷʚʘʪʧʝʨʩʧʝʢʪʠʚʝʥʢʣʘʩʙʠʦʩʲʚʤʝʩʪʠʤʠʠ ʙʠʦʨʘʟʛʨʘʜʠʤʠʤʘʪʝʨʠʘʣʠʟʘ

ʧʦʣʫʯʘʚʘʥʝʪʦʥʘʪʘʢʠʚʘʥʘʥʦʩʠʩʪʝʤʠ. ɺʥʘʩʪʦʷʱʦʪʦʠʟʩʣʝʜʚʘʥʝʯʨʝʟĂʢʣʠʢñʭʠʤʠʯʥʠ

ʨʝʘʢʮʠʠʟʘʧʨʲʚʧʲʪʙʷʭʘʩʠʥʪʝʟʠʨʘʥʠʠʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʠʩʝʨʠʠʦʪʣʠʥʝʡʥʠʠʟʚʝʟʜʦʚʠʜʥʠ

ʧʦʣʠ(Ů-ʢʘʧʨʦʣʘʢʪʦʥ)/ʧʦʣʠʛʣʠʮʠʜʦʣʙʣʦʢʦʚʠʩʲʧʦʣʠʤʝʨʠ.ʏʨʝʟʤʝʪʦʜʘʥʘʥʘʥʦʫʪʘʷʚʘʥʝʙʷʭʘ

ʬʦʨʤʠʨʘʥʠʥʝʥʘʪʦʚʘʨʝʥʠʠʥʘʪʦʚʘʨʝʥʠʩʢʘʥʘʙʠʜʠʦʣ(CBD) ʥʘʥʦʨʘʟʤʝʨʥʠʤʠʮʝʣʠ.

ʀʟʩʣʝʜʚʘʥʠʙʷʭʘʪʝʭʥʠʪʝʬʠʟʠʢʦʭʠʤʠʯʥʠʭʘʨʘʢʪʝʨʠʩʪʠʢʠʚʲʚʚʦʜʥʘʩʨʝʜʘʠʙʠʦʣʦʛʠʯʥʘʪʘ

ʠʤʘʢʪʠʚʥʦʩʪʩʮʝʣʫʩʪʘʥʦʚʷʚʘʥʝʥʘʧʦʪʝʥʮʠʘʣʘʠʤʢʘʪʦʥʘʥʦʥʦʩʠʪʝʣʠʥʘʙʠʦʣʦʛʠʯʥʦ

ʘʢʪʠʚʥʠʩʲʝʜʠʥʝʥʠʷ.

ʂʣʶʯʦʚʠʜʫʤʠ: ʟʚʝʟʜʦʚʠʜʥʠʩʲʧʦʣʠʤʝʨʠ,ʧʦʣʠʤʝʨʥʠʤʠʮʝʣʠ,ʥʘʥʦʥʦʩʠʪʝʣʠ,ʢʘʥʘʙʠʜʠʦʣ

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ɸʚʪʦʨʠʪʝʠʟʢʘʟʚʘʪʙʣʘʛʦʜʘʨʥʦʩʪʟʘʬʠʥʘʥʩʦʚʘʪʘʧʦʜʢʨʝʧʘʥʘʧʨʦʝʢʪ

INFRAMAT (ʅʘʮʠʦʥʘʣʥʘʧʲʪʥʘʢʘʨʪʘʟʘʥʘʫʯʥʘʠʥʬʨʘʩʪʨʫʢʪʫʨʘ)ʧʦʜʦʛʦʚʦʨɼ01-

322/30.11.2023ʛ., ʬʠʥʘʥʩʠʨʘʥʦʪʄʠʥʠʩʪʝʨʩʪʚʦʪʦʥʘʦʙʨʘʟʦʚʘʥʠʝʪʦʠʥʘʫʢʘʪʘʥʘ

ɹʲʣʛʘʨʠʷ. ɺʥʘʩʪʦʷʱʦʪʦʠʟʩʣʝʜʚʘʥʝʝʠʟʧʦʣʟʚʘʥʘʥʘʫʯʥʘʘʧʘʨʘʪʫʨʘʥʘʈʘʟʧʨʝʜʝʣʝʥʘʪʘ

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʠʥʬʨʘʩʪʨʫʢʪʫʨʘINFRAMAT,ʯʘʩʪʦʪɹʲʣʛʘʨʩʢʘʪʘʥʘʮʠʦʥʘʣʥʘʧʲʪʥʘ

ʢʘʨʪʘʟʘʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʠʥʬʨʘʩʪʨʫʢʪʫʨʠ,ʧʦʜʢʨʝʧʝʥʘʦʪʄʠʥʠʩʪʝʨʩʪʚʦʪʦʥʘ

ʦʙʨʘʟʦʚʘʥʠʝʪʦʠʥʘʫʢʘʪʘ.
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ʉʀʅʊɽɿ ʅɸ ɸʄʌʀʌʀʃʅʀ ʎʀʂʃʀʏʅʀ ʇʆʃʀʄɽʈʅʀ ʏɽʊʂʀ 

ʀ ʊʗʍʅʆʊʆ ʉɸʄʆʆʈɻɸʅʀɿʀʈɸʅɽ ɺʒɺ ɺʆɼʅʀ ʈɸɿʊɺʆʈʀ

ʗʚʦʨ ʍʨʠʩʪʦʚ1, ɽʨʠʢ ɼʠʤʠʪʨʦʚ1, ɸʣʝʢʩʘʥʜʲʨ ʌʦʨʠʩ2, ʄʘʨʠʷ ʇʝʪʨʦʚʘ3, ʍʨʠʩʪʦ ʅʦʚʘʢʦʚ1, 

ɽʤʠ ʍʘʣʘʜʞʦʚʘ1, ʀʚʘ ʋʛʨʠʥʦʚʘ3, ɹʘʨʙʘʨʘ ʊʞʝʙʠʮʢʘ2, ʉʪʘʥʠʩʣʘʚ ʈʘʥʛʝʣʦʚ1

1 ʀʥʩʪʠʪʫʪ ʧʦ ʧʦʣʠʤʝʨʠ -ɹɸʅ, ʫʣ. Ăɸʢʘʜ. ɻʝʦʨʛʠɹʦʥʯʝʚñ, ʙʣ. 103-ɸ, ʉʦʬʠʷ 1113, ɹʲʣʛʘʨʠʷ
2 ʎʝʥʪʲʨ ʟʘ ʧʦʣʠʤʝʨʥʠ ʠ ʚʲʛʣʝʨʦʜʥʠ ʤʘʪʝʨʠʘʣʠ, ʇʦʣʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ, ɿʘʙʞʝ 41-819, 

ʇʦʣʰʘ
3 ʀʥʩʪʠʪʫʪ ʧʦ ʤʦʣʝʢʫʣʷʨʥʘ ʙʠʦʣʦʛʠʷ Ăɸʢʘʜʝʤʠʢ ʈʫʤʝʥ ʎʘʥʝʚñ -ɹɸʅ, ʫʣ.Ăɸʢʘʜ. ɻʝʦʨʛʠ ɹʦʥʯʝʚñ, 

ʙʣ. 21, ʉʦʬʠʷ 1113, ɹʲʣʛʘʨʠʷ

 ɼʦʩʪʘʚʷʥʝʪʦʥʘʣʝʢʘʨʩʪʚʘʦʩʪʘʚʘʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦʚʲʚʬʘʨʤʘʮʝʚʪʠʯʥʘʪʘʥʘʫʢʘ,

ʦʩʦʙʝʥʦʧʨʠʭʠʜʨʦʬʦʙʥʠʪʝʥʠʩʢʦʤʦʣʝʢʫʣʥʠʣʝʢʘʨʩʪʚʘʠʩʠʩʪʝʤʠʪʝʥʘʦʩʥʦʚʘʪʘʥʘ

ʥʫʢʣʝʠʥʦʚʠʢʠʩʝʣʠʥʠ. ʇʦʨʘʜʠʪʦʚʘʨʘʟʨʘʙʦʪʚʘʥʝʪʦʥʘʩʪʘʙʠʣʥʠʚʲʚʚʦʜʥʘʩʨʝʜʘ

ʥʘʥʦʥʦʩʠʪʝʣʠʧʨʝʜʩʪʘʚʣʷʚʘʟʥʘʯʠʪʝʣʝʥʠʥʪʝʨʝʩ. ʎʠʢʣʠʯʥʠʪʝʧʦʣʠʤʝʨʥʠʯʝʪʢʠï

ʤʘʢʨʦʮʠʢʣʠʩʛʲʩʪʦʧʨʠʩʘʜʝʥʠʩʪʨʘʥʠʯʥʠʚʝʨʠʛʠïʩʘʦʙʝʱʘʚʘʱʢʣʘʩʤʘʪʝʨʠʘʣʠʧʦʨʘʜʠ

ʫʥʠʢʘʣʥʘʪʘʩʠʪʦʧʦʣʦʛʠʷʠʢʦʥʪʨʦʣʠʨʫʝʤʠʬʠʟʠʢʦʭʠʤʠʯʥʠʩʚʦʡʩʪʚʘ.

 ʇʨʝʜʩʪʘʚʝʥʝ ʩʠʥʪʝʟʲʪʥʘʮʠʢʣʠʯʥʠʧʦʣʠʤʝʨʥʠʯʝʪʢʠʩ ʭʠʜʨʦʬʦʙʥʘ

ʧʦʣʠʤʝʪʘʢʨʠʣʘʪʥʘʦʩʥʦʚʥʘʚʝʨʠʛʘʠʭʠʜʨʦʬʠʣʥʠʧʨʠʩʘʜʝʥʠʚʝʨʠʛʠʯʨʝʟʢʦʤʙʠʥʘʮʠʷʦʪ

ʨʘʜʠʢʘʣʦʚʘʧʦʣʠʤʝʨʠʟʘʮʠʷʩʧʨʝʥʦʩʥʘʘʪʦʤ(ATRP),ʮʠʢʣʠʟʘʮʠʷʯʨʝʟʤʝʜʥʦ-ʢʘʪʘʣʠʟʠʨʘʥʦ

ʘʟʠʜ-ʘʣʢʠʥʮʠʢʣʦʧʨʠʩʲʝʜʠʥʷʚʘʥʝ(CuAAC) ʠʧʨʠʩʘʞʜʘʥʝʥʘʧʨʝʜʚʘʨʠʪʝʣʥʦʬʦʨʤʠʨʘʥʠ

ʚʝʨʠʛʠʯʨʝʟCuAAC,ʢʦʝʪʦʧʦʟʚʦʣʷʚʘʧʨʝʮʠʟʝʥʢʦʥʪʨʦʣʚʲʨʭʫʘʨʭʠʪʝʢʪʫʨʘʪʘʠʩʲʩʪʘʚʘʥʘ

ʧʦʣʠʤʝʨʠʪʝ.

 ɺʲʚʚʦʜʝʥʨʘʟʪʚʦʨʧʦʣʫʯʝʥʠʪʝʤʘʢʨʦʤʦʣʝʢʫʣʠʩʝʩʘʤʦʦʨʛʘʥʠʟʠʨʘʪʚʩʪʘʙʠʣʥʠ

ʫʥʠʤʦʣʝʢʫʣʥʠʤʠʮʝʣʠʠʘʛʨʝʛʘʪʠ.ʊʝʭʥʠʪʝʩʚʦʡʩʪʚʘʩʘʠʟʩʣʝʜʚʘʥʠʯʨʝʟʩʦʣʶʙʠʣʠʟʠʨʘʥʝʥʘ

ʙʘʛʨʠʣʦ,ʪʫʨʙʠʜʠʤʝʪʨʠʷ,ʩʚʝʪʣʦʨʘʟʩʝʡʚʘʥʝ,ʘʥʘʣʠʪʠʯʥʦʫʣʪʨʘʮʝʥʪʨʦʬʫʛʠʨʘʥʝʠʢʨʠʦ-

ʪʨʘʥʩʤʠʩʠʦʥʥʘʝʣʝʢʪʨʦʥʥʘʤʠʢʨʦʩʢʦʧʠʷ. ʏʘʩʪʠʮʠʪʝʩʘʜʝʪʘʡʣʥʦʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʠʧʦ

ʦʪʥʦʰʝʥʠʝʥʘʨʘʟʤʝʨ,ʤʦʣʥʘʤʘʩʘ,ʘʛʨʝʛʘʮʠʦʥʥʦʯʠʩʣʦʠʤʦʨʬʦʣʦʛʠʷ,ʢʘʪʦeʠʟʩʣʝʜʚʘʥʘʠ

ʪʷʭʥʘʪʘʮʠʪʦʪʦʢʩʠʯʥʦʩʪ.

 ʆʪʢʨʠʪʠʷʪʘʧʦʜʯʝʨʪʘʚʘʪʧʦʪʝʥʮʠʘʣʘʥʘʮʠʢʣʠʯʥʠʪʝʧʦʣʠʤʝʨʥʠʯʝʪʢʠʢʘʪʦ

ʥʘʥʦʥʦʩʠʪʝʣʠʟʘʜʦʩʪʘʚʷʥʝʥʘʣʝʢʘʨʩʪʚʘʠ ʨʘʟʰʠʨʷʚʘʪʧʝʨʩʧʝʢʪʠʚʘʪʘʟʘʪʷʭʥʦʪʦ

ʧʨʠʣʦʞʝʥʠʝʚʦʙʣʘʩʪʪʘʥʘʩʲʚʨʝʤʝʥʥʠʪʝʙʠʦʤʝʜʠʮʠʥʩʢʠʤʘʪʝʨʠʘʣʠ.

ʂʣʶʯʦʚʠʜʫʤʠ:ʘʤʬʠʬʠʣʥʠʩʲʧʦʣʠʤʝʨʠ,ATRP,CuAAC,ʩʘʤʦʦʨʛʘʥʠʟʠʨʘʥʝ

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ʀʟʩʣʝʜʚʘʥʠʷʪʘʩʘʬʠʥʘʥʩʠʨʘʥʠʧʦʧʨʦʝʢʪʂʇ-06-ʅ89/2 Ăʎʠʢʣʠʯʥʠ

ʧʦʣʠʤʝʨʥʠ"ʯʝʪʢʠ"ïʠʥʦʚʘʪʠʚʥʠʧʣʘʪʬʦʨʤʠʟʘʩʠʥʪʝʟʥʘʩʬʝʨʠʯʥʠʥʫʢʣʝʠʥʦʚʠʢʠʩʝʣʠʥʠʠ

ʜʦʩʪʘʚʷʥʝʥʘʣʝʢʘʨʩʪʚʘʠʧʦʣʠʥʫʢʣʝʦʪʠʜʠñʥʘʌʅʀ. ɸʚʪʦʨʠʪʝʠʟʢʘʟʚʘʪʙʣʘʛʦʜʘʨʥʦʩʪ

ʢʲʤʧʨʦʝʢʪIC-PL/12/2026-2027ʦʪʜʚʫʩʪʨʘʥʥʦʪʦʩʧʦʨʘʟʫʤʝʥʠʝʟʘʩʲʪʨʫʜʥʠʯʝʩʪʚʦʤʝʞʜʫ

ɹʲʣʛʘʨʩʢʘʪʘʘʢʘʜʝʤʠʷʥʘʥʘʫʢʠʪʝʠʇʦʣʩʢʘʪʘʘʢʘʜʝʤʠʷʥʘʥʘʫʢʠʪʝ.
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ʇʆʃʋʏɸɺɸʅɽ ʅɸ ʌʃʋʆʈʆɻɽʅʅʀ ʅɸʅʆʅʆʉʀʊɽʃʀ ɿɸ ɼʅʂ 

ʄɸʈʂʀʈɸʅɽ ʀ ɺʀɿʋɸʃʀɿɸʎʀʗ ʅɸ ʂʃɽʊʒʏʅʀ ʗɼʈɸ

ɸʥʥʘ ʇʨʘʥʯʝʚʘ1, ʂʘʪʷ ʂʘʤʝʥʦʚʘ1, ɻʝʦʨʛʠ ɻʨʲʥʯʘʨʦʚ1, ɸʣʝʢʩʝʡ ɺʘʩʠʣʝʚ1,2, ʇʝʪʲʨ ʇʝʪʨʦʚ1

1 ʀʥʩʪʠʪʫʪ ʧʦ ʧʦʣʠʤʝʨʠ ïɹɸʅ, ʫʣ. Ăɸʢʘʜ. ɻʝʦʨʛʠ ɹʦʥʯʝʚñ, ʙʣ. 103, ʚʭ. A, 1113 ʉʦʬʠʷ
2 ʉʦʬʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʌʘʢʫʣʪʝʪ ʧʦ ʭʠʤʠʷ ʠ ʬʘʨʤʘʮʠʷ, ʙʫʣ. Ăɼʞʝʡʤʩ 

ɹʘʫʯʝʨñ5, 1164 ʉʦʬʠʷ

 ʆʨʛʘʥʠʯʥʠʪʝʬʣʫʦʨʦʬʦʨʠʩʘʦʩʥʦʚʝʥʠʥʩʪʨʫʤʝʥʪʚʩʲʚʨʝʤʝʥʥʠʪʝʙʠʦʘʥʘʣʠʪʠʯʥʠʠ

ʚʠʟʫʘʣʠʟʘʮʠʦʥʥʠʪʝʭʥʠʢʠʟʘʤʘʨʢʠʨʘʥʝʠʘʥʘʣʠʟʥʘʙʠʦʣʦʛʠʯʥʠʤʘʢʨʦʤʦʣʝʢʫʣʠ. ʉʨʝʜʪʷʭ

ʩʪʠʨʠʣʦʚʠʪʝʧʨʦʠʟʚʦʜʥʠʩʝʦʪʢʨʦʷʚʘʪʢʘʪʦʧʝʨʩʧʝʢʪʠʚʥʠʢʘʥʜʠʜʘʪʠʟʘʙʠʦʤʘʨʢʠʨʘʥʝʠ

ʢʣʝʪʲʯʥʘʚʠʟʫʘʣʠʟʘʮʠʷʧʦʨʘʜʠʠʥʪʝʥʟʠʚʥʦʪʦʩʠʩʚʝʪʣʦʧʦʛʣʲʱʘʥʝ,ʨʝʛʫʣʠʨʫʝʤʠʪʝ

ʬʦʪʦʬʠʟʠʯʥʠʩʚʦʡʩʪʚʘʠʚʠʩʦʢʘʪʘʯʫʚʩʪʚʠʪʝʣʥʦʩʪʢʲʤʧʨʦʤʝʥʠʪʝʚʦʢʦʣʥʘʪʘʩʨʝʜʘ.

ɺʲʧʨʝʢʠʢʣʶʯʦʚʘʪʘʠʤʨʦʣʷ,ʤʥʦʛʦʦʪʬʣʫʦʨʦʬʦʨʠʪʝʠʤʘʪʩʣʘʙʘʨʘʟʪʚʦʨʠʤʦʩʪʚʲʚʚʦʜʘ,

ʩʢʣʦʥʥʦʩʪʢʲʤʘʛʨʝʛʠʨʘʥʝ,ʦʛʨʘʥʠʯʝʥʘʬʦʪʦʩʪʘʙʠʣʥʦʩʪʠʧʦʚʠʰʝʥʘʪʦʢʩʠʯʥʦʩʪ,ʢʦʝʪʦ

ʦʛʨʘʥʠʯʘʚʘʪʷʭʥʦʪʦʧʨʠʣʦʞʝʥʠʝ. ʆʙʝʱʘʚʘʱʧʦʜʭʦʜʟʘʧʨʝʦʜʦʣʷʚʘʥʝʥʘʪʝʟʠʥʝʜʦʩʪʘʪʲʮʠʝ

ʚʢʣʶʯʚʘʥʝʪʦʠʤʚʧʦʣʠʤʝʨʥʠʥʘʥʦʥʦʩʠʪʝʣʠ,ʢʦʝʪʦʚʦʜʠʜʦʧʦ-ʜʦʙʨʘʨʘʟʪʚʦʨʠʤʦʩʪʚʲʚ

ʚʦʜʥʘʩʨʝʜʘʠʥʘʤʘʣʝʥʘʮʠʪʦʪʦʢʩʠʯʥʦʩʪ.

 ɺʥʘʩʪʦʷʱʦʪʦʠʟʩʣʝʜʚʘʥʝʩʘʩʠʥʪʝʟʠʨʘʥʠʜʚʝʥʦʚʠʩʪʠʨʠʣʦʚʠʙʘʛʨʠʣʘʟʘʤʘʨʢʠʨʘʥʝ

ʥʘɼʅʂʠʢʣʝʪʲʯʥʘʚʠʟʫʘʣʠʟʘʮʠʷ. ʌʣʫʦʨʝʩʮʝʥʪʥʠʪʝʙʘʛʨʠʣʘʩʘʥʘʪʦʚʘʨʝʥʠʚʧʦʣʠʤʝʨʥʠ

ʤʠʮʝʣʠ,ʠʟʛʨʘʜʝʥʠʦʪʘʤʬʠʬʠʣʥʠʷʜʠʙʣʦʢʦʚʩʲʧʦʣʠʤʝʨʧʦʣʠ(Ů-ʢʘʧʨʦʣʘʢʪʦʥ)-ʙʣ-

ʧʦʣʠ(ʝʪʠʣʝʥʦʚʦʢʩʠʜ)(PCL-b-PEO).ʍʠʜʨʦʜʠʥʘʤʠʯʥʠʷʪʜʠʘʤʝʪʲʨʥʘʯʘʩʪʠʮʠʪʝʝʦʧʨʝʜʝʣʝʥ

ʯʨʝʟʜʠʥʘʤʠʯʥʦʨʘʟʩʝʡʚʘʥʝʥʘʩʚʝʪʣʠʥʘʪʘ(DLS). ʌʦʪʦʬʠʟʠʯʥʠʪʝʩʚʦʡʩʪʚʘʥʘ

ʬʣʫʦʨʦʬʦʨʠʪʝʧʨʝʜʠʠ ʩʣʝʜʥʘʪʦʚʘʨʚʘʥʝʪʦʠʤʚ ʧʦʣʠʤʝʨʥʠʪʝʤʠʮʝʣʠ,ʢʘʢʪʦʠ

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘʩɼʅʂʩʘʠʟʩʣʝʜʚʘʥʠʯʨʝʟUV-Vis ʘʙʩʦʨʙʮʠʦʥʥʘʠʬʣʫʦʨʝʩʮʝʥʪʥʘ

ʩʧʝʢʪʨʦʩʢʦʧʠʷ. ɼʦʧʲʣʥʠʪʝʣʥʦʝʦʮʝʥʝʥʘʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ,ʢʣʝʪʲʯʥʦʪʦʧʨʦʥʠʢʚʘʥʝʠ

ʚʲʪʨʝʢʣʝʪʲʯʥʘʪʘʠʥʪʝʨʥʘʣʠʟʘʮʠʷʥʘʧʦʣʫʯʝʥʠʪʝʩʠʩʪʝʤʠ. ʋʩʪʘʥʦʚʝʥʦʝ,ʯʝʨʘʟʣʠʯʥʠʷ

ʩʪʨʫʢʪʫʨʝʥʜʠʟʘʡʥʥʘʜʚʝʪʝʩʪʠʨʠʣʦʚʠʙʘʛʨʠʣʘʠʤʘʝʬʝʢʪʚʲʨʭʫʣʦʢʘʣʠʟʘʮʠʷʪʘʠʤʚ

ʤʠʮʝʣʥʠʪʝʥʦʩʠʪʝʣʠʠʩʧʦʩʦʙʥʦʩʪʪʘʠʤʟʘʢʣʝʪʲʯʥʦʫʩʚʦʷʚʘʥʝ.

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ʊʦʚʘʠʟʩʣʝʜʚʘʥʝʝ ʬʠʥʘʥʩʠʨʘʥʦʦʪʌʦʥʜʅʘʫʯʥʠʠʟʩʣʝʜʚʘʥʠʷ,

ʄʠʥʠʩʪʝʨʩʪʚʦʥʘʦʙʨʘʟʦʚʘʥʠʝʪʦʠʥʘʫʢʘʪʘʥʘɹʲʣʛʘʨʠʷ,ʧʦʧʨʦʝʢʪĂʌʣʫʦʨʦʛʝʥʥʠ

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʘʥʠʙʠʦʩʲʚʤʝʩʪʠʤʠʧʦʣʠʤʝʨʥʠʤʘʪʝʨʠʘʣʠʟʘʘʥʘʣʠʟʥʘʥʫʢʣʝʠʥʦʚʠ

ʢʠʩʝʣʠʥʠñ,ʂʇ-06-ʅ89/3-05.12.2024 (PolyFluorNA). ɸʚʪʦʨʠʪʝʙʣʘʛʦʜʘʨʷʪʥʘʧʨʦʝʢʪ

INFRAMATʟʘʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘʘʧʘʨʘʪʫʨʘ,ʠʟʧʦʣʟʚʘʥʘʚʪʦʚʘʠʟʩʣʝʜʚʘʥʝ.
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17ͭ ͊˹ ˢ̂̉˹ˢ ˿˩˿ˮ̒ Ϧ˸˶ˢ˨ˮ́˩ ̂̉˩˹ˮ ˤ ˿ˤ˩́ˢ ˹ˢ ˽˻˶ˮ˸˩˾ˮ́˩Ϧ 

ʅʆɺʀ ʌʃʋʆʈʆɻɽʅʅʀ ʇʆʃʀʄɽʈʅʀ ɹɸɻʈʀʃɸ, ɹɸɿʀʈɸʅʀ ʅɸ 

ʇʆʃʀ(2-(ɼʀʄɽʊʀʃɸʄʀʅʆ)ɽʊʀʃ ʄɽʊɸʂʈʀʃɸʊ), ɿɸ 

ɺʀɿʋɸʃʀɿʀʈɸʅɽ ʅɸ ʅʋʂʃɽʀʅʆɺʀ ʂʀʉɽʃʀʅʀ

ɹʦʡʢʦ ɺʘʩʠʣʝʚ1,2, ɸʣʝʢʩʝʡ ɺʘʩʠʣʝʚ1,2, ʍʨʠʩʪʦ ʅʦʚʘʢʦʚ1, ʇʝʪʲʨ ʇʝʪʨʦʚ1

1 ʃʘʙʦʨʘʪʦʨʠʷ Ăʌʫʥʢʮʠʦʥʘʣʥʠ ʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʘʥʠ ʧʦʣʠʤʝʨʠñ, ʀʥʩʪʠʪʫʪ ʧʦ ʧʦʣʠʤʝʨʠ -ɹɸʅ, 

ʫʣ. Ăɸʢʘʜ. ɻʝʦʨʛʠɹʦʥʯʝʚñ, ʙʣ. 103-ɸ, 1113 ʉʦʬʠʷ, ɹʲʣʛʘʨʠʷ.
2 ʃʘʙʦʨʘʪʦʨʠʷ Ăʌʫʥʢʮʠʦʥʘʣʥʠ ʙʘʛʨʠʣʘñ, ʌʘʢʫʣʪʝʪ ʧʦ ʭʠʤʠʷ ʠ ʬʘʨʤʘʮʠʷ, ʉʦʬʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ 

Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʙʫʣ. Ăɼʞʝʡʤʩ ɹʘʫʯʝʨñ1, 1164, ʉʦʬʠʷ, ɹʲʣʛʘʨʠʷ

 ʌʣʫʦʨʦʛʝʥʥʠʪʝĂturn-onñʩʦʥʜʠ,ʢʦʠʪʦʧʨʝʜʩʪʘʚʣʷʚʘʪʩʲʝʜʠʥʝʥʠʷ,ʢʦʠʪʦʥʝ

ʬʣʫʦʨʝʩʮʠʨʘʪʚʩʚʦʙʦʜʝʥʨʘʟʪʚʦʨ,ʥʦʧʨʦʷʚʷʚʘʪʠʥʪʝʥʟʠʚʥʘʝʤʠʩʠʷʧʨʠʩʚʲʨʟʚʘʥʝʩ

ʥʫʢʣʝʠʥʦʚʠʢʠʩʝʣʠʥʠ,ʩʘʥʝʟʘʤʝʥʠʤʠʠʥʩʪʨʫʤʝʥʪʠʚʢʦʣʠʯʝʩʪʚʝʥʠʷPCR (qPCR),ʛʝʣ

ʝʣʝʢʪʨʦʬʦʨʝʟʘʪʘ,ʧʦʪʦʯʥʘʪʘʮʠʪʦʤʝʪʨʠʷʠ ʬʣʫʦʨʝʩʮʝʥʪʥʘʪʘʤʠʢʨʦʩʢʦʧʠʷ. ɺʲʧʨʝʢʠ

ʰʠʨʦʢʦʪʦʧʨʠʣʦʞʝʥʠʝʥʘʢʣʘʩʠʯʝʩʢʠʠʥʪʝʨʢʘʣʠʨʘʱʠʙʘʛʨʠʣʘʢʘʪʦSYBR GreenI ʠʝʪʠʜʠʝʚ

ʙʨʦʤʠʜ,ʪʝʟʠʨʝʘʛʝʥʪʠʯʝʩʪʦʩʘʦʛʨʘʥʠʯʝʥʠʦʪʚʠʩʦʢʘʬʦʥʦʚʘʬʣʫʦʨʝʩʮʝʥʮʠʷ,

ʬʦʪʦʠʟʙʝʣʚʘʥʝʠ ʥʝʩʝʣʝʢʪʠʚʝʥʩʠʛʥʘʣʦʪʧʨʘʡʤʝʨ-ʜʠʤʝʨʠʠʣʠʥʝʩʧʝʮʠʬʠʯʥʠ

ʘʤʧʣʠʬʠʢʘʮʠʦʥʥʠʧʨʦʜʫʢʪʠ. ʈʘʟʨʘʙʦʪʚʘʥʝʪʦʥʘʧʦʣʠʤʝʨʥʠʩʠʩʪʝʤʠʧʨʝʜʣʘʛʘʦʙʝʱʘʚʘʱ

ʧʦʜʭʦʜʟʘʧʨʝʦʜʦʣʷʚʘʥʝʥʘʪʝʟʠʥʝʜʦʩʪʘʪʲʮʠ,ʪʲʡʢʘʪʦʩʲʯʝʪʘʚʘʫʥʠʢʘʣʥʠʪʝʦʧʪʠʯʥʠ

ʩʚʦʡʩʪʚʘʥʘʫʪʚʲʨʜʝʥʠʭʨʦʤʦʬʦʨʠʩʤʫʣʪʠʚʘʣʝʥʪʥʠʷʠʣʝʩʝʥʟʘʤʦʜʠʬʠʮʠʨʘʥʝʭʘʨʘʢʪʝʨʥʘ

ʤʘʢʨʦʤʦʣʝʢʫʣʥʠʷʩʢʝʣʝʪ.

 ɺʥʘʩʪʦʷʱʦʪʦʠʟʩʣʝʜʚʘʥʝʧʨʝʜʩʪʘʚʷʤʝʩʠʥʪʝʟʘʠʬʦʪʦʬʠʟʠʯʥʦʪʦʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ

ʥʘʩʝʨʠʷʘʩʠʤʝʪʨʠʯʥʠʤʦʥʦʤʝʪʠʥʦʚʠʮʠʘʥʠʥʦʚʠʙʘʛʨʠʣʘ,ʙʘʟʠʨʘʥʠʥʘʩʪʨʫʢʪʫʨʘʪʘʥʘ

ʪʠʘʟʦʣʦʚʦʪʦʦʨʘʥʞʝʚʦ(TO), ʢʦʚʘʣʝʥʪʥʦʟʘʢʘʯʝʥʠʢʲʤʧʦʣʠ(2-(ʜʠʤʝʪʠʣʘʤʠʥʦ)ʝʪʠʣ

ʤʝʪʘʢʨʠʣʘʪ)(PDMAEMA). ʏʨʝʟʘʥʠʦʥʝʥʦʙʤʝʥʩʘʧʦʣʫʯʝʥʠʘʤʦʥʠʝʚʠʩʦʣʠʥʘʪʠʘʟʦʣʦʚʦ

ʦʨʘʥʞʝʚʦʩʧʝʪʨʘʟʣʠʯʥʠʧʨʦʪʠʚʦʡʦʥʘ. ɺʘʨʠʨʘʥʝʪʦʥʘʧʨʦʪʠʚʦʡʦʥʘʜʦʧʨʠʥʝʩʝʟʘ

ʫʚʝʣʠʯʘʚʘʥʝʥʘʢʚʘʥʪʦʚʠʷʜʦʙʠʚʩʣʝʜʚʟʘʠʤʦʜʝʡʩʪʚʠʝʩɼʅʂ,ʚʩʨʘʚʥʝʥʠʝʩʠʟʧʦʣʟʚʘʥʠʷʦʪ

ʣʠʪʝʨʘʪʫʨʘʪʘʩʪʘʥʜʘʨʪ.

 ʉʧʝʢʪʨʦʩʢʦʧʠʯʥʠʪʝʘʥʘʣʠʟʠʧʦʢʘʟʚʘʪ,ʯʝʧʦʣʫʯʝʥʦʪʦʧʦʣʠʤʝʨʥʦʙʘʛʨʠʣʦʠʥʜʫʮʠʨʘ

ʟʥʘʯʠʪʝʣʥʦʧʦ-ʠʥʪʝʥʟʠʚʝʥʬʣʫʦʨʝʩʮʝʥʪʝʥʩʠʛʥʘʣʧʨʠʩʚʲʨʟʚʘʥʝʩɼʅʂʚʩʨʘʚʥʝʥʠʝʩ

ʤʦʥʦʤʝʨʘ. ʅʘʙʣʶʜʘʚʘʥʘʪʘʚʠʩʦʢʘʯʫʚʩʪʚʠʪʝʣʥʦʩʪʩʝʜʲʣʞʠʥʘʦʛʨʘʥʠʯʘʚʘʥʝʥʘ

ʚʲʪʨʝʤʦʣʝʢʫʣʥʘʪʘʨʦʪʘʮʠʷʥʘʭʨʦʤʦʬʦʨʘð ʝʜʥʦʚʨʝʤʝʥʥʦʯʨʝʟʠʥʪʝʨʢʘʣʘʮʠʷʤʝʞʜʫ

ʙʘʟʦʚʠʪʝʜʚʦʡʢʠʠʯʨʝʟʩʪʝʨʠʯʥʦʟʘʧʨʝʯʚʘʥʝʚʨʘʤʢʠʪʝʥʘʤʘʢʨʦʤʦʣʝʢʫʣʥʘʪʘʩʪʨʫʢʪʫʨʘ.

ʇʦʣʫʯʝʥʠʪʝʨʝʟʫʣʪʘʪʠʫʪʚʲʨʞʜʘʚʘʪʧʦʣʠʤʝʨʥʠʪʝʮʠʘʥʠʥʦʚʠʙʘʛʨʠʣʘʥʘʙʘʟʘʪʘʥʘ

PDMAEMA ʢʘʪʦʫʥʠʚʝʨʩʘʣʥʘʠʩʠʥʪʝʪʠʯʥʦʜʦʩʪʲʧʥʘʧʣʘʪʬʦʨʤʘʟʘʨʘʟʨʘʙʦʪʚʘʥʝʥʘ

ʬʣʫʦʨʦʛʝʥʥʠʩʦʥʜʠʟʘʥʫʢʣʝʠʥʦʚʠʢʠʩʝʣʠʥʠ.

ʂʣʶʯʦʚʠʜʫʤʠ: ʬʣʫʦʨʦʛʝʥʥʠʩʦʥʜʠ,ʮʠʘʥʠʥʦʚʠʙʘʛʨʠʣʘ,ʪʠʘʟʦʣʦʚʦʦʨʘʥʞʝʚʦ,PDMAEMA,

RAFTʧʦʣʠʤʝʨʠʟʘʮʠʷ.

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ʊʦʚʘʠʟʩʣʝʜʚʘʥʝʝʬʠʥʘʥʩʠʨʘʥʦʦʪʌʦʥʜĂʅʘʫʯʥʠʠʟʩʣʝʜʚʘʥʠʷñ,ʧʨʦʝʢʪ

ʥʦʤʝʨ̄ʂʇ-06-ʅ89/3-05.12.2024 Ăʌʣʫʦʨʦʛʝʥʥʠʥʘʥʦʩʪʨʫʢʪʫʨʠʨʘʥʠʙʠʦʩʲʚʤʝʩʪʠʤʠ

ʧʦʣʠʤʝʨʥʠʤʘʪʝʨʠʘʣʠʟʘʘʥʘʣʠʟʥʘʥʫʢʣʝʠʥʦʚʠʢʠʩʝʣʠʥʠñ(PolyFluorNA).
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