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ǷȘȖȊȍȌȍȕ ȒȘȈȚȒȐȑ ȈȕȈȓȐȏ șȖȊȘȍȔȍȕȕȖȋȖ șȖșȚȖȧȕȐȧ ȔȍȚȖȌȖȊ ȐșșȓȍȌȖȊȈȕȐȧ ȔȍȚȈȉȖȓȐȏȔȈ ȖȒșȐȌȈ ȈȏȖȚȈ (NO) Ȋ 
ȎȐȊȣȝ șȐșȚȍȔȈȝ Ȋ ȕȖȘȔȍ Ȑ ȗȘȐ ȘȈȏȊȐȚȐȐ ȗȈȚȖȓȖȋȐȟȍșȒȐȝ șȖșȚȖȧȕȐȑ, Ȉ ȚȈȒȎȍ ȗȘȐȟȐȕ, ȗȘȍȗȧȚșȚȊțȦȡȐȝ țșȗȍȠ-
ȕȖȔț ȘȈȏȊȐȚȐȦ ȗȘȍȌșȚȈȊȓȍȕȐȑ Ȋ ȥȚȖȑ ȖȉȓȈșȚȐ. ǰșȗȖȓȤȏțȧ ȜȍȘȔȍȕȚȈȚȐȊȕȣȑ șȍȕșȖȘ, ȈȊȚȖȘȣ țșȚȈȕȖȊȐȓȐ, ȟȚȖ Ȋ 
ȕȖȘȔȍ ȖșȕȖȊȕȣȍ ȜȐȏȐȖȓȖȋȐȟȍșȒȐȍ ȎȐȌȒȖșȚȐ, ȊȒȓȦȟȈȧ ȒȘȖȊȤ, șȖȌȍȘȎȈȚ ȚȖȓȤȒȖ șȓȍȌȖȊȣȍ ȒȖȓȐȟȍșȚȊȈ ȕȐȚȘȐȚȈ Ȑ 
N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ (RNNO). ǷȘȐ ȊȖșȗȈȓȐȚȍȓȤȕȣȝ ȗȘȖȞȍșșȈȝ ȒȖȕȞȍȕȚȘȈȞȐȐ ȕȐȚȘȐȚȈ Ȑ RNNO Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ 
ȔȖȋțȚ șțȡȍșȚȊȍȕȕȖ țȊȍȓȐȟȐȊȈȚȤșȧ. ǹțȔȔȈȘȕȈȧ ȒȖȕȞȍȕȚȘȈȞȐȧ ȕȐȚȘȐȚȈ Ȑ RNNO șȊȣȠȍ 150 ȕǴ ȖȌȕȖȏȕȈȟȕȖ ȋȖ-
ȊȖȘȐȚ Ȗ ȕȈȓȐȟȐȐ Ȋ ȖȘȋȈȕȐȏȔȍ ȊȖșȗȈȓȐȚȍȓȤȕȖȋȖ ȗȘȖȞȍșșȈ. ǲȘȖȔȍ ȚȖȋȖ, ȈȊȚȖȘȈȔȐ ȗȖȒȈȏȈȕȖ, ȟȚȖ ȕȐȚȘȐȚ Ȑ RNNO 
ȖȉȘȈȏțȦȚșȧ ȕȍ ȊșȓȍȌșȚȊȐȍ țșȐȓȍȕȐȧ șȐȕȚȍȏȈ NO, Ȉ Ȋ ȘȍȏțȓȤȚȈȚȍ ȌȍșȚȘțȒȞȐȐ ȕȈȝȖȌȧȡȐȝșȧ Ȋ ȗȓȈȏȔȍ ȌȖȕȖȘȖȊ NO 
ȗȖȌ ȊȖȏȌȍȑșȚȊȐȍȔ ȈȒȚȐȊȕȣȝ ȜȖȘȔ ȒȐșȓȖȘȖȌȈ, ȗȘȖȌțȞȐȘțȍȔȣȝ ȈȒȚȐȊȐȘȖȊȈȕȕȣȔȐ ȓȍȑȒȖȞȐȚȈȔȐ. 
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȖȒșȐȌ ȈȏȖȚȈ, ȕȐȚȘȐȚ, ȕȐȚȘȈȚ, ȌȐȕȐȚȘȖȏȐȓȤȕȣȍ ȒȖȔȗȓȍȒșȣ ȎȍȓȍȏȈ, N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȧ, 
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The article contains a brief review of nitric oxide (NO) metabolism assay studies in biological systems in health and
in the development of pathological conditions as well as the reasons that prevent the successful development of
concepts in this fi eld. Using enzymatic sensor, the authors found that in normal core body fl uids including blood
contain only trace amounts of nitrite and N-nitrosocompounds (RNNO). In infl ammation processes nitrite and RNNO
concentrations increase in blood plasma signifi cantly. The total concentration of nitrite and RNNO over 150 nM is
obviously a proof of infl ammatory process in the body. Moreover, we have shown that nitrite and RNNO concentration
rise is not the result of the inducible NO-synthase activation, but is due to NO donor destruction, presumably by
active oxygen species, produced by activated leukocytes. 
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ǽȖȘȖȠȖ ȐȏȊȍșȚȕȖ, ȟȚȖ ȖȒșȐȌ ȈȏȖȚȈ (NO) șȐȕȚȍȏȐȘț-
ȍȚșȧ Ȋ ȚȒȈȕȧȝ ȟȍȓȖȊȍȒȈ Ȑ ȎȐȊȖȚȕȣȝ Ȑȏ L-ȈȘȋȐȕȐȕȈ 

ș ȗȖȔȖȡȤȦ NO-șȐȕȚȈȏ. ǶȒșȐȌ ȈȏȖȚȈ ȧȊȓȧȍȚșȧ țȕȐȊȍȘ-
șȈȓȤȕȣȔ ȔȍȌȐȈȚȖȘȖȔ, ȘȍȋțȓȐȘțȦȡȐȔ ȚȈȒȐȍ ȗȘȖȞȍșșȣ 
ȒȈȒ: 1) ȗȖȌȌȍȘȎȈȕȐȍ ȚȖȕțșȈ ȋȓȈȌȒȖȑ ȔțșȒțȓȈȚțȘȣ 
ȒȘȖȊȍȕȖșȕȣȝ șȖșțȌȖȊ Ȑ ȎȍȓțȌȖȟȕȖ-ȒȐȠȍȟȕȖȋȖ ȚȘȈȒȚȈ 
(ȟȍȘȍȏ ȈȒȚȐȊȈȞȐȦ ȋțȈȕȐȓȈȚȞȐȒȓȈȏȣ); 2) ȌȍȧȚȍȓȤȕȖșȚȤ 
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Ȋ ȒȓȍȚȒȍ ȐȓȐ ȔȍȎȒȓȍȚȖȟȕȖȔ ȗȘȖșȚȘȈȕșȚȊȍ, ș ȖȟȍȕȤ 
ȔȈȓȖȑ ȊȍȘȖȧȚȕȖșȚȤȦ ȗȘȖȘȍȈȋȐȘțȍȚ ș ȜȐȏȐȖȓȖȋȐȟȍ-
șȒȖȑ ȔȐȠȍȕȤȦ. ǪȍȘȖȧȚȕȍȍ ȊșȍȋȖ, ȖȕȈ ȉțȌȍȚ ȖȒȐșȓȍȕȈ 
ȒȐșȓȖȘȖȌȖȔ ȌȖ ȕȐȚȘȐȚȈ ȐȓȐ ȕȐȚȘȈȚȈ. ǷȖ-ȊȐȌȐȔȖȔț, 
ȌȖȓȎȕȣ șțȡȍșȚȊȖȊȈȚȤ ȔȍȝȈȕȐȏȔȣ, ȖȉȍșȗȍȟȐȊȈȦȡȐȍ 
șȊȧȏȣȊȈȕȐȍ ȖȒșȐȌȈ ȈȏȖȚȈ ș ȖșȕȖȊȕȣȔȐ ȜȐȏȐȖȓȖȋȐȟȍ-
șȒȐ ȏȕȈȟȐȔȣȔȐ ȔȐȠȍȕȧȔȐ Ȑ ȗȘȍȌȖȝȘȈȕȧȦȡȐȍ ȔȖȓȍ-
Ȓțȓț NO ȖȚ ȖȒȐșȓȍȕȐȧ ȒȐșȓȖȘȖȌȖȔ (ȘȐș. 3).
ǯȕȈȕȐȍ ȥȚȐȝ ȔȍȝȈȕȐȏȔȖȊ ȗȖȏȊȖȓȐȚ ȘȍȠȐȚȤ ȗȘȖȉȓȍ-

Ȕȣ ȗȘȈȒȚȐȟȍșȒȖȋȖ ȐșȗȖȓȤȏȖȊȈȕȐȧ NO Ȑ ȍȋȖ ȔȍȚȈȉȖ-
ȓȐȚȖȊ. Ǭȓȧ ȊȣȧșȕȍȕȐȧ ȔȍȝȈȕȐȏȔȖȊ, ȖȗȘȍȌȍȓȧȦȡȐȝ 
șȊȧȏȣȊȈȕȐȍ NO ș ȔȐȠȍȕȤȦ, Ȑ ȔȍȝȈȕȐȏȔȖȊ ȗȘȍȌȖȝȘȈ-
ȕȍȕȐȧ ȖȒșȐȌȈ ȈȏȖȚȈ ȖȚ ȖȒȐșȓȍȕȐȧ ȕȍȖȉȝȖȌȐȔȣ ȗȘȍȎȌȍ 
ȊșȍȋȖ ȔȍȚȖȌȐȒȐ, șȗȖșȖȉȕȣȍ ȖȉȍșȗȍȟȐȚȤ ȒȖȕȚȘȖȓȤ ȏȈ 
șȖȌȍȘȎȈȕȐȍȔ Ȑ ȔȍȚȈȉȖȓȐȏȔȖȔ Ȋșȍȝ ȗȘȖȐȏȊȖȌȕȣȝ NO 
Ȋ ȉȐȖȖȉȢȍȒȚȈȝ, Ȑ Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ — șȖȍȌȐȕȍȕȐȑ-
ȌȖȕȖȘȖȊ NO. ǲ șȖȎȈȓȍȕȐȦ, ȗȘȐȔȍȕȧȍȔȣȍ ȌȖ șȐȝ ȗȖȘ 
ȔȍȚȖȌȣ ȖȞȍȕȒȐ Ȑȝ șȖȌȍȘȎȈȕȐȧ ȕȍ ȖȉȓȈȌȈȦȚ ȊȣșȖȒȖȑ 
ȐȏȉȐȘȈȚȍȓȤȕȖșȚȤȦ. Ǫșȍ ȖȕȐ ȚȘȍȉțȦȚ ȗȘȍȌȊȈȘȐȚȍȓȤ-
ȕȖȑ ȖȟȐșȚȒȐ ȖȉȘȈȏȞȈ ȓȐȉȖ șȖȏȌȈȕȐȧ ȕȍȜȐȏȐȖȓȖȋȐȟȍ-
șȒȐȝ țșȓȖȊȐȑ șȘȍȌȣ, ȟȚȖ Ȋ ȒȖȕȍȟȕȖȔ ȐȚȖȋȍ ȗȘȐȊȖȌȐȚ Ȓ 
ȕȍȒȖȕȚȘȖȓȐȘțȍȔȖȑ ȔȖȌȐȜȐȒȈȞȐȐ ȐșșȓȍȌțȍȔȣȝ șȖȍȌȐ-
ȕȍȕȐȑ Ȑ ȖȠȐȉȖȟȕȣȔ ȘȍȏțȓȤȚȈȚȈȔ ȐȏȔȍȘȍȕȐȑ [8, 9]. 
ǺȈȒ, S-ȕȐȚȘȖȏȖȚȐȖȓȣ Ȑ ǬǵǲǮ ȖȟȍȕȤ ȟȈșȚȖ ȖȗȘȍȌȍȓȧ-
ȦȚșȧ ȔȍȚȖȌȖȔ ǫȘȐșșȈ ȒȈȒ ȕȐȚȘȐȚ. ǵȍȏȈȊȐșȐȔȖ ǬǵǲǮ 
ȔȖȎȕȖ ȖȗȘȍȌȍȓȐȚȤ ȔȍȚȖȌȖȔ ȅǷǸ. ǶȌȕȈȒȖ ȌȈȓȍȒȖ ȕȍ 
Ȋșȍ ȒȖȔȗȓȍȒșȣ, șȖȌȍȘȎȈȡȐȍ ȖȒșȐȌ ȈȏȖȚȈ, ȔȖȎȕȖ ȏȈ-
ȘȍȋȐșȚȘȐȘȖȊȈȚȤ ȥȚȐȔ șȗȖșȖȉȖȔ [9, 10]. 
ǸȈȏȘȈȉȖȚȈȕȕȣȑ ȕȈȔȐ ȜȍȘȔȍȕȚȕȣȑ șȍȕșȖȘ ȗȖȏȊȖȓȧ-

ȍȚ ș ȊȣșȖȒȖȑ ȚȖȟȕȖșȚȤȦ (ȌȖ 50 ȕǴ) Ȑ ș ȊȣșȖȒȖȑ șȗȍ-
ȞȐȜȐȟȕȖșȚȤȦ ȖȗȘȍȌȍȓȐȚȤ ȖșȕȖȊȕȣȍ ȋȘțȗȗȣ ȔȍȚȈȉȖ-
ȓȐȚȖȊ NO Ȋ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȖȉȢȍȒȚȈȝ ȉȍȏ ȗȘȍȌȊȈȘȐ-
ȚȍȓȤȕȖȑ ȖȟȐșȚȒȐ. ǴȍȚȖȌ ȖșȕȖȊȈȕ ȕȈ țȕȐȒȈȓȤȕȖȔ șȊȖȑ-
șȚȊȍ ȕȐȚȘȐȚȈ (NO2

-), N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ (RNNO), 
RSNO Ȑ ǬǵǲǮ ȐȕȋȐȉȐȘȖȊȈȚȤ ȒȈȚȈȓȈȏț Ȋ ȗȘȐșțȚșȚȊȐȐ 
ȋȈȓȖȐȌ-ȐȖȕȖȊ Ȑ ȕȈ țȚȘȈȚȍ ȐȔȐ ȥȚȖȋȖ șȊȖȑșȚȊȈ ȗȖȌ Ȍȍȑ-
șȚȊȐȍȔ ȖȗȘȍȌȍȓȍȕȕȣȝ ȝȐȔȐȟȍșȒȐȝ ȈȋȍȕȚȖȊ [11–15]. 

ȞȍȕȚȘȈȓȤȕȖȑ Ȑ ȊȍȋȍȚȈȚȐȊȕȖȑ ȕȍȘȊȕȖȑ șȐșȚȍȔȣ [1]; 
3) ȌȐȜȜȍȘȍȕȞȐȘȖȊȒȈ ȚȒȈȕȍȑ Ȑ ȈȗȖȗȚȖȏ (ȗȖșȘȍȌșȚȊȖȔ 
ȘȍȋțȓȧȞȐȐ ȈȒȚȐȊȕȖșȚȐ ȒȈșȗȈȏ [2]); 4) ȐȔȔțȕȕȣȑ ȖȚȊȍȚ 
[1]; 5) ȘȍȋțȓȧȞȐȧ ȥȒșȗȘȍșșȐȐ ȘȧȌȈ ȋȍȕȖȊ [3]. ǻȗȘȈȊ-
ȓȍȕȐȍ ȜȐȏȐȖȓȖȋȐȟȍșȒȐȔȐ ȗȘȖȞȍșșȈȔȐ, ȖȗȖșȘȍȌȖȊȈȕ-
ȕȣȔȐ NO, ȔȖȎȍȚ ȌȈȚȤ ȊȖȏȔȖȎȕȖșȚȤ ȒȖȘȘȍȒȞȐȐ ȜȐȏȐȖ-
ȓȖȋȐȟȍșȒȖȋȖ șȚȈȚțșȈ ȖȘȋȈȕȐȏȔȈ (ȘȐș. 1). 
ǲ șȖȎȈȓȍȕȐȦ, Ȋ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȌȖȕȖȘȣ ȖȒșȐȌȈ 

ȈȏȖȚȈ ȗȘȈȒȚȐȟȍșȒȐ ȕȍ ȐșȗȖȓȤȏțȦȚșȧ Ȋ ȒȈȟȍșȚȊȍ ȓȍ-
ȒȈȘșȚȊȍȕȕȣȝ șȘȍȌșȚȊ (ȏȈ ȐșȒȓȦȟȍȕȐȍȔ ȕȐȚȘȖȋȓȐȞȍ-
ȘȐȕȈ). ǶșȕȖȊȕȖȑ ȗȘȐȟȐȕȖȑ ȥȚȖȋȖ ȧȊȓȧȍȚșȧ ȕȍȌȖșȚȈȚȖȒ 
ȗȖȕȐȔȈȕȐȧ ȔȍȚȈȉȖȓȐȟȍșȒȐȝ ȗțȚȍȑ NO Ȋ ȖȘȋȈȕȐȏȔȍ 
ȎȐȊȖȚȕȣȝ Ȑ ȟȍȓȖȊȍȒȈ. ǵȈ șȍȋȖȌȕȧȠȕȐȑ ȌȍȕȤ ȝȖȘȖȠȖ 
ȐȏȊȍșȚȕȖ, ȟȚȖ ȖȒșȐȌ ȈȏȖȚȈ Ȋ ȖȘȋȈȕȐȏȔȍ ȉȣșȚȘȖ ȖȒȐș-
ȓȧȍȚșȧ ȌȖ ȕȐȚȘȐȚȈ Ȑ ȕȐȚȘȈȚȈ. ǪȘȍȔȧ ȍȋȖ ȗȖȓțȎȐȏȕȐ 
șȖșȚȈȊȓȧȍȚ ȖȚ ȌȖȓȍȑ șȍȒțȕȌȣ ȌȖ ȕȍșȒȖȓȤȒȐȝ șȍȒțȕȌ. 
Ǫ ȚȖ Ȏȍ ȊȘȍȔȧ ȗȘȖȌȖȓȎȐȚȍȓȤȕȖșȚȤ ȜȐȏȐȖȓȖȋȐȟȍșȒȖȋȖ 
ȌȍȑșȚȊȐȧ NO ȔȕȖȋȖȒȘȈȚȕȖ ȉȖȓȤȠȍ. ȅȚȖȚ ȜȈȒȚ ȔȖȎȕȖ 
ȖȉȢȧșȕȐȚȤ ȕȈȓȐȟȐȍȔ ȌȖȕȖȘȖȊ NO, ȒȖȚȖȘȣȍ ȖȉȘȈȏțȦȚșȧ 
ȗȘȐ ȍȋȖ ȔȍȚȈȉȖȓȐȏȔȍ Ȋ ȚȒȈȕȧȝ Ȑ ȊȣȗȖȓȕȧȦȚ ȘȖȓȤ ȌȍȗȖ 
ȖȒșȐȌȈ ȈȏȖȚȈ [4]. Ǫ ȒȈȟȍșȚȊȍ ȚȈȒȐȝ șȖȍȌȐȕȍȕȐȑ ȘȈș-
șȔȈȚȘȐȊȈȦȚ S-ȕȐȚȘȖȏȖȚȐȖȓȣ (RSNO) Ȑ ȌȐȕȐȚȘȖȏȐȓȤ-
ȕȣȍ ȒȖȔȗȓȍȒșȣ ȎȍȓȍȏȈ (ǬǵǲǮ) [5, 6]. ǹțȡȍșȚȊțȍȚ 
ȔȕȍȕȐȍ, ȟȚȖ ȕȍȒȖȚȖȘȣȍ ȊȣșȖȒȖȔȖȓȍȒțȓȧȘȕȣȍ ȕȐȚȘȈȚȣ 
(RNO2) ȚȈȒȎȍ șȗȖșȖȉȕȣ ȊȣȗȖȓȕȧȚȤ ȥȚț ȜțȕȒȞȐȦ [7]. 
ǵȈ ȘȐș. 2 ȗȘȍȌșȚȈȊȓȍȕȈ șȝȍȔȈ ȔȍȚȈȉȖȓȐȟȍșȒȐȝ ȗțȚȍȑ 
NO, șȖșȚȈȊȓȍȕȕȈȧ șȖȋȓȈșȕȖ ȘȈȉȖȚȈȔ Ǩ.Ǽ.ǪȈȕȐȕȈ Ȑ 
șȖȈȊȚ. [5, 6].
ȅȚȈ șȝȍȔȈ, ȖȌȕȈȒȖ, ȕȍ ȌȈȍȚ ȗȖȓȕȖȋȖ ȖȉȢȧșȕȍȕȐȧ 

ȔȍȝȈȕȐȏȔȈ ȜȐȏȐȖȓȖȋȐȟȍșȒȖȋȖ ȌȍȑșȚȊȐȧ NO, Ȑ ȖșȚȈȦȚ-
șȧ ȕȍȧșȕȣȔȐ șȓȍȌțȦȡȐȍ ȊȖȗȘȖșȣ: 1) ȗȖȌ ȌȍȑșȚȊȐȍȔ 
ȒȈȒȐȝ ȜȈȒȚȖȘȖȊ ȗȘȖȐșȝȖȌȐȚ ȊȣșȊȖȉȖȎȌȍȕȐȍ ȖȒșȐȌȈ 
ȈȏȖȚȈ Ȑȏ ȌȍȗȖ; 2) ȟȚȖ ȧȊȓȧȍȚșȧ ȘȍȋțȓȧȚȖȘȖȔ ȜȐȏȐȖ-
ȓȖȋȐȟȍșȒȖȋȖ ȌȍȑșȚȊȐȧ ȥȚȐȝ ȜȈȒȚȖȘȖȊ? ǶȟȍȊȐȌȕȖ, ȟȚȖ 
ȔȖȓȍȒțȓȈ NO, ȖȒȈȏȈȊȠȈȧșȧ Ȋ șȊȖȉȖȌȕȖȔ șȖșȚȖȧȕȐȐ 

ǸȐș. 1. ǹȐȕȚȍȏ NO Ȑ ȍȋȖ ȜȐȏȐȖȓȖȋȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ 

ǸȐș. 2. ǶȉȖȉȡȍȕȕȈȧ șȝȍȔȈ ȜȐȏȐȖȓȖȋȐȟȍșȒȐȝ ȘȍȈȒȞȐȑ NO 
ǸȐș. 3. ǻșȓȖȊȐȧ, ȕȍȖȉȝȖȌȐȔȣȍ Ȍȓȧ țșȗȍȠȕȖȑ ȘȍȈȓȐȏȈ-
ȞȐȐ ȜȐȏȐȖȓȖȋȐȟȍșȒȖȋȖ ȌȍȑșȚȊȐȧ NO 
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ǶșȖȉȍȕȕȖșȚȐ ȔȍȚȈȉȖȓȐȏȔȈ ȖȒșȐȌȈ ȈȏȖȚȈ Ȋ ȕȖȘȔȍ Ȑ ȗȘȐ ȗȈȚȖȓȖȋȐȐ

ǺȈȒ, ǬǵǲǮ ȘȈȏȘțȠȈȦȚșȧ ȝȍȓȈȚȖȘȈȔȐ ȎȍȓȍȏȈ (ȅǬǺǨ, 
Ȗ-ȜȍȕȈȕȚȘȖȓȐȕȖȔ), Ȉ ȊȣșȊȖȉȖȎȌȈȦȡȐȑșȧ NO șȊȧȏȣȊȈ-
ȍȚșȧ ȋȍȔȖȋȓȖȉȐȕȖȔ — ȓȖȊțȠȒȖȑ NO, Ȋ șȊȧȏȐ ș ȟȍȔ Ȑȕ-
ȋȐȉȐȘțȦȡȐȑ ȥȜȜȍȒȚ țȚȘȈȟȐȊȈȍȚșȧ. RSNO ȔȖȎȕȖ ȚȘȈȕș-
ȜȖȘȔȐȘȖȊȈȚȤ Ȋ ǬǵǲǮ Ȋ ȗȘȐșțȚșȚȊȐȐ ȏȈȒȐșȕȖȋȖ ȎȍȓȍȏȈ. 
ǵȐȚȘȐȚ Ȑ RNNO ȕȍ ȗȘȖȌțȞȐȘțȦȚ Ȋ ȕȍȑȚȘȈȓȤȕȖȑ șȘȍȌȍ 
ȕȐȚȘȖȏȐȓȤȕȣȝ ȒȖȔȗȓȍȒșȖȊ ȎȍȓȍȏȈ Ȑ ȕȍ ȚȍȘȧȦȚ șȗȖșȖȉ-
ȕȖșȚȐ ȐȕȋȐȉȐȘȖȊȈȚȤ ȒȈȚȈȓȈȏț Ȋ șȘȍȌȍ, șȖȌȍȘȎȈȡȍȑ ȝȍ-
ȓȈȚȖȘ ȎȍȓȍȏȈ Ȑ ȓȖȊțȠȒț NO ȕȐ ȌȖ, ȕȐ ȗȖșȓȍ ȌȖȉȈȊȓȍ-
ȕȐȧ ȏȈȒȐșȕȖȋȖ ȎȍȓȍȏȈ Ȑ ȚȐȖȓȖȊ. ǬȘțȋȐȝ ȥȜȜȍȒȚȐȊȕȣȝ 
ȐȕȋȐȉȐȚȖȘȖȊ ȒȈȚȈȓȈȏȣ ȉȐȖȓȖȋȐȟȍșȒȐȍ ȖȉȢȍȒȚȣ Ȋ ȕȖȘȔȍ 
ȖȉȣȟȕȖ ȕȍ șȖȌȍȘȎȈȚ [9, 14]. ǪȣșȖȒȖȔȖȓȍȒțȓȧȘȕȣȍ ȕȐ-
ȚȘȈȚȣ (RNO2), Ȋ ȖȚȓȐȟȐȍ ȖȚ ȕȐȚȘȈȚȈ, ȔȖȋțȚ ȗȘȐȖȉȘȍȚȈȚȤ 
ȐȕȋȐȉȐȘțȦȡȐȍ șȊȖȑșȚȊȈ ǬǵǲǮ Ȋ ȗȘȐșțȚșȚȊȐȐ ȏȈȒȐșȕȖ-
ȋȖ ȎȍȓȍȏȈ Ȑ ȚȐȖȓȖȊ [10]. ǷȖȌ ȌȍȑșȚȊȐȍȔ ȚȘȍȝȝȓȖȘȐșȚȖ-
ȋȖ ȊȈȕȈȌȐȧ Ȋșȍ ȕȐȚȘȖșȖȍȌȐȕȍȕȐȧ ȊȖșșȚȈȕȈȊȓȐȊȈȦȚșȧ 
ȌȖ ȕȐȚȘȖȏȖșȖșȚȖȧȕȐȧ Ȑ ȗȘȐȖȉȘȍȚȈȦȚ șȗȖșȖȉȕȖșȚȤ ȐȕȋȐ-
ȉȐȘȖȊȈȚȤ ȒȈȚȈȓȈȏț [13, 15].
ǹȖȋȓȈșȕȖ ȗȖȓțȟȍȕȕȣȔ ȕȈȔȐ ȌȈȕȕȣȔ, Ȋșȍ ȖșȕȖȊȕȣȍ 

ȜȐȏȐȖȓȖȋȐȟȍșȒȐȍ ȎȐȌȒȖșȚȐ — ȒȘȖȊȤ, ȈȔȕȐȖȚȐȟȍșȒȈȧ 
ȎȐȌȒȖșȚȤ, ȔȖȓȖȒȖ, șȗȍȘȔȈ — Ȋ ȕȖȘȔȍ șȖȌȍȘȎȈȚ ȕȐȚȘȐȚ 
Ȑ RNNO Ȋ ȒȖȕȞȍȕȚȘȈȞȐȐ ȕȍ ȉȖȓȍȍ 100 ȕǴ. ǺȈȒȐȍ ȖȉȢ-
ȍȒȚȣ, ȒȈȒ ȈȔȕȐȖȕ Ȑ șȗȍȘȔȈ, Ȋ ȕȖȘȔȍ șȖȌȍȘȎȈȚ șȓȍȌȖ-
Ȋȣȍ ȒȖȓȐȟȍșȚȊȈ ȕȍ ȚȖȓȤȒȖ ȕȐȚȘȐȚȈ, ȕȖ Ȑ ȕȐȚȘȈȚȈ. Ǵȍ-
ȚȈȉȖȓȐȚȣ NO Ȋ ȥȚȐȝ ȖȉȢȍȒȚȈȝ ȗȘȍȌșȚȈȊȓȍȕȣ ȋȓȈȊȕȣȔ 
ȖȉȘȈȏȖȔ RSNO, ǬǵǲǮ Ȑ RNO2 [9, 15]. 
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, Ȋ ȕȖȘȔȍ Ȋ ȎȐȊȣȝ ȚȒȈȕȧȝ șțȡȍ-

șȚȊțȦȚ ȔȍȝȈȕȐȏȔȣ, ȗȘȍȌȖȚȊȘȈȡȈȦȡȐȍ ȖȉȘȈȏȖȊȈȕȐȍ 
ȕȐȚȘȐȚȈ Ȑ RNNO Ȑȏ ȖȒșȐȌȈ ȈȏȖȚȈ. ǺȍȖȘȍȚȐȟȍșȒȐ ȥȚȖ 
ȊȖȏȔȖȎȕȖ ȗȘȐ ȌȊțȝ țșȓȖȊȐȧȝ. ǷȍȘȊȖȍ — ȖȉȘȈȏȖȊȈȕȐȍ 
S-ȕȐȚȘȖȏȖȚȐȖȓȖȊ ȕȍ ȌȖȓȎȕȖ șȖȗȘȖȊȖȎȌȈȚȤșȧ ȗȘȖȌțȒ-
ȞȐȍȑ ȕȐȚȘȐȚȈ. 
Ǫ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ șȟȐȚȈȍȚșȧ, ȟȚȖ RSNO ȖȉȘȈȏțȦȚ-

șȧ ȗȘȍȐȔțȡȍșȚȊȍȕȕȖ șȓȍȌțȦȡȐȔ ȖȉȘȈȏȖȔ [16]: 
4NO + O2 ĺ 2N2O3 + 2RSH ĺ 2RSNO + 2NO2

– + 2H+.
ǶȌȕȈȒȖ Ȋ ȥȚȖȔ șȓțȟȈȍ ȕȈ ȖȌȕț ȔȖȓȍȒțȓț 

S-ȕȐȚȘȖȏȖȚȐȖȓȈ ȌȖȓȎȕȈ ȖȉȘȈȏȖȊȣȊȈȚȤșȧ ȖȌȕȈ ȔȖȓȍ-
ȒțȓȈ ȕȐȚȘȐȚȈ, ȟȚȖ ȗȘȖȚȐȊȖȘȍȟȐȚ ȕȈȠȐȔ ȥȒșȗȍȘȐȔȍȕ-
ȚȈȓȤȕȣȔ ȌȈȕȕȣȔ [9, 15]. 
ǪȖȏȔȖȎȍȕ Ȑ ȌȘțȋȖȑ ȗțȚȤ ȖȉȘȈȏȖȊȈȕȐȧ RSNO:
NO+ + RSH ĺ RSNO + H+.
ǶȌȕȈȒȖ Ȋ ȥȚȖȔ șȓțȟȈȍ ȊȍșȤ șȐȕȚȍȏȐȘȖȊȈȕȕȣȑ NO 

ȌȖȓȎȍȕ ȉȣȚȤ ȒȈȒȐȔ-ȚȖ ȖȉȘȈȏȖȔ ȖȒȐșȓȍȕ ȌȖ ȐȖȕȈ ȕȐ-
ȚȘȖȏȖȕȐȧ. ǲȈȒ ȥȚȖ ȔȖȎȍȚ ȗȘȖȐșȝȖȌȐȚȤ, ȗȖȒȈ ȕȍ ȧșȕȖ.

ǪȚȖȘȖȍ țșȓȖȊȐȍ — ȗȘȐ ȘȈșȗȈȌȍ ȔȖȓȍȒțȓȣ ȌȖȕȖȘȈ ȔȖ-
ȓȍȒțȓȈ NO ȓȐȉȖ ȕȍ ȉțȌȍȚ ȊȣȌȍȓȧȚȤșȧ Ȋ șȊȖȉȖȌȕȖȔ ȊȐȌȍ 
Ȋ ȖȒȘțȎȈȦȡțȦ șȘȍȌț, ȓȐȉȖ ȍȍ ȗȘȍȉȣȊȈȕȐȍ ȚȈȔ ȉțȌȍȚ 
ȖȟȍȕȤ ȒȖȘȖȚȒȐȔ. ǵȈȔȐ ȗȖȒȈȏȈȕȖ, ȟȚȖ RSNO Ȑ ǬǵǲǮ Ȋ 
ȜȐȏȐȖȓȖȋȐȟȍșȒȐȝ țșȓȖȊȐȧȝ ȧȊȓȧȦȚșȧ țșȚȖȑȟȐȊȣȔȐ șȖ-
ȍȌȐȕȍȕȐȧȔȐ. ǷȍȘȍȕȖș NO ș ǬǵǲǮ ȕȈ ȔȐȠȍȕȤ ȔȖȎȍȚ 
ȗȘȖȐșȝȖȌȐȚȤ, ȍșȓȐ ȕȈ ȒȖȔȗȓȍȒș Ȋ ȗȘȐșțȚșȚȊȐȐ ȓȖȊțȠȒȐ 
NO ȊȖȏȌȍȑșȚȊțȍȚ, ȕȈȗȘȐȔȍȘ, ȝȍȓȈȚȖȘ ȎȍȓȍȏȈ. ǷȘȐ ȥȚȖȔ 
ȕȍ ȗȘȖȐșȝȖȌȐȚ ȗȘȍȌȊȈȘȐȚȍȓȤȕȖȋȖ ȊȣșȊȖȉȖȎȌȍȕȐȧ NO Ȋ 
ȘȍȈȒȞȐȖȕȕțȦ șȘȍȌț, Ȗ ȟȍȔ ȔȖȎȕȖ șțȌȐȚȤ ȗȖ ȖȚșțȚșȚȊȐȦ 
ȖȉȘȈȏȖȊȈȕȐȧ ȕȐȚȘȐȚȈ Ȋ șȘȍȌȍ. Ǵȣ ȗȘȍȌȗȖȓȖȎȐȓȐ, ȟȚȖ 
ȗȖȌȖȉȕȣȑ ȔȍȝȈȕȐȏȔ ȔȖȎȍȚ ȓȍȎȈȚȤ Ȋ ȖșȕȖȊȍ ȘȍȋțȓȧȞȐȐ 
ȊȈȎȕȍȑȠȐȝ ȜȐȏȐȖȓȖȋȐȟȍșȒȐȝ ȥȜȜȍȒȚȖȊ NO [9, 10]. 
ǹȖȋȓȈșȕȖ ȌȈȕȕȣȔ ȘȈȏȓȐȟȕȣȝ ȐșșȓȍȌȖȊȈȚȍȓȍȑ, 

ȗȓȈȏȔȈ ȒȘȖȊȐ Ȋ ȕȖȘȔȍ șȖȌȍȘȎȐȚ ȕȐȚȘȐȚ Ȋ ȒȖȕȞȍȕȚȘȈ-
ȞȐȐ ȖȚ șȖȚȍȕ ȕȈȕȖȔȖȓȍȑ ȌȖ ȕȍșȒȖȓȤȒȐȝ ȔȐȒȘȖȔȖȓȍȑ 
ȕȈ ȓȐȚȘ [4, 8]. ǷȖ ȕȈȠȐȔ ȌȈȕȕȣȔ, ȗȖȓțȟȍȕȕȣȔ ș ȗȖ-
ȔȖȡȤȦ ȜȍȘȔȍȕȚȕȖȋȖ șȍȕșȖȘȈ, ȒȖȕȞȍȕȚȘȈȞȐȧ ȕȐȚȘȐȚȈ 
Ȑ RNNO Ȋ ȗȓȈȏȔȍ ȏȌȖȘȖȊȖȋȖ ȟȍȓȖȊȍȒȈ șȖșȚȈȊȓȧȍȚ Ȕȍ-
ȕȍȍ 100 ȕǴ [9]. ǯȈȊȣȠȍȕȕȣȍ ȘȍȏțȓȤȚȈȚȣ ȒȓȈșșȐȟȍ-
șȒȐȝ ȔȍȚȖȌȖȊ, ȗȖ-ȊȐȌȐȔȖȔț, șȊȧȏȈȕȣ ș ȚȍȔ, ȟȚȖ ȗȓȈȏ-
ȔȈ șȖȌȍȘȎȐȚ Ȋ ȕȖȘȔȍ ȖȚ 4 ȌȖ 20 ȔȒǴ ǬǵǲǮ, ȒȖȚȖȘȣȍ Ȑ 
ȖȗȘȍȌȍȓȧȦȚșȧ ȔȍȚȖȌȖȔ ǫȘȐșșȈ ȗȖȓȕȖșȚȤȦ ȐȓȐ ȟȈșȚȐȟ-
ȕȖ ȒȈȒ ȕȐȚȘȐȚ [9, 10, 17]. 
ǷȖ ȌȈȕȕȣȔ ȘȧȌȈ ȐșșȓȍȌȖȊȈȚȍȓȍȑ, ȗȘȐ ȊȖșȗȈȓȐȚȍȓȤ-

ȕȣȝ ȏȈȉȖȓȍȊȈȕȐȧȝ ȏȕȈȟȐȚȍȓȤȕȖ ȗȖȊȣȠȈȍȚșȧ șȖȌȍȘȎȈ-
ȕȐȍ ȕȐȚȘȐȚȈ Ȑ ȕȐȚȘȈȚȈ, Ȉ ȚȈȒȎȍ N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ 
Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ [18–22], ȟȚȖ ȖȉȣȟȕȖ șȊȧȏȣȊȈȦȚ ș ȈȒ-
ȚȐȊȈȞȐȍȑ ȐȕȌțȞȐȉȍȓȤȕȖȑ NO-șȐȕȚȈȏȣ (iNOS) ȕȍȑȚȘȖ-
ȜȐȓȖȊ Ȑ ȔȈȒȘȖȜȈȋȖȊ. ǹȓȍȌȖȊȈȚȍȓȤȕȖ, ȒȖȓȐȟȍșȚȊȍȕ-
ȕȣȑ Ȑ ȒȈȟȍșȚȊȍȕȕȣȑ șȖșȚȈȊ ȕȐȚȘȖ- Ȑ ȕȐȚȘȖȏȖșȖȍȌȐ-
ȕȍȕȐȑ ȗȓȈȏȔȣ ȔȖȎȍȚ ȐȔȍȚȤ ȉȖȓȤȠȖȍ ȌȐȈȋȕȖșȚȐȟȍșȒȖȍ 
ȏȕȈȟȍȕȐȍ, Ȋ ȟȈșȚȕȖșȚȐ, ȔȖȎȍȚ șȓțȎȐȚȤ ȐȕȌȐȒȈȚȖȘȖȔ 
ȊȖșȗȈȓȍȕȐȧ [1, 23, 24] (ȘȐș. 4). 
ǲȈȒ ȖȚȔȍȟȈȓȖșȤ ȊȣȠȍ, ȐșȗȖȓȤȏȖȊȈȕȐȍ ȚȘȈȌȐȞȐȖȕ-

ȕȣȝ ȔȍȚȖȌȖȊ ȐȏȔȍȘȍȕȐȧ șȖȌȍȘȎȈȕȐȧ ȔȍȚȈȉȖȓȐȚȖȊ ȖȒ-
șȐȌȈ ȈȏȖȚȈ (Ȓ ȒȖȚȖȘȣȔ Ȕȣ Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ ȖȚȕȖșȐȔ 
ȔȍȚȖȌ ǫȘȐșșȈ) ȗȘȐȊȖȌȐȚ Ȓ ȚȖȔț, ȟȚȖ ȕȐȚȘȐȚ ȖȉȕȈȘț-
ȎȐȊȈȍȚșȧ Ȑ Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ ȏȌȖȘȖȊȣȝ ȌȖȕȖȘȖȊ. ǿȚȖ 
ȒȈșȈȍȚșȧ ȕȐȚȘȈȚȈ, ȚȖ Ȗȕ ȐȕȚȍȕșȐȊȕȖ ȗȖșȚțȗȈȍȚ Ȋ ȖȘȋȈ-
ȕȐȏȔ ș ȗȐȡȍȑ. Ǫ șȊȧȏȐ ș ȥȚȐȔ ȗȖȒȈȏȈȚȍȓȤ șțȔȔȈȘȕȖȑ 
ȒȖȕȞȍȕȚȘȈȞȐȐ ȕȐȚȘȐȚȈ Ȑ ȕȐȚȘȈȚȈ ȕȍ ȔȖȎȍȚ ȌȈȚȤ ȖȌȕȖ-
ȏȕȈȟȕȖȋȖ ȖȚȊȍȚȈ Ȋ șȓțȟȈȍ ȗȖȊȣȠȍȕȐȧ ȒȖȕȞȍȕȚȘȈȞȐȐ 
ȔȍȚȈȉȖȓȐȚȖȊ ȖȒșȐȌȈ ȈȏȖȚȈ ȗȘȐ ȊȖșȗȈȓȍȕȐȐ. 

ǸȐș. 4. ǷȘȍȌȗȖȓȈȋȈȍȔȣȑ ȔȍȝȈȕȐȏȔ ȜȐȏȐȖȓȖȋȐȟȍșȒȖȋȖ ȌȍȑșȚȊȐȧ NO, ȗȘȖȌțȞȐȘțȍȔȖȋȖ ȈȒȚȐȊȐȘȖȊȈȕȕȣȔȐ ȕȍȑȚȘȖ-
ȜȐȓȈȔȐ Ȑ ȔȈȒȘȖȜȈȋȈȔȐ (șȖȋȓȈșȕȖ ȖȉȡȍȗȘȐȕȧȚȣȔ ȗȘȍȌșȚȈȊȓȍȕȐȧȔ) 
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ǰșȗȖȓȤȏȖȊȈȕȐȍ ȜȍȘȔȍȕȚȕȖȋȖ șȍȕșȖȘȈ ȗȖȏȊȖȓȐ-
ȓȖ ȏȈȘȍȋȐșȚȘȐȘȖȊȈȚȤ, ȟȚȖ Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ ȉȖȓȤȕȣȝ, 
șȚȘȈȌȈȦȡȐȝ ȘȈȏȓȐȟȕȣȔȐ ȊȖșȗȈȓȐȚȍȓȤȕȣȔȐ ȏȈȉȖȓȍ-
ȊȈȕȐȧȔȐ, ȗȖȧȊȓȧȦȚșȧ ȕȐȚȘȐȚ Ȑ RNNO. ǲȘȖȔȍ ȚȖȋȖ, 
ȖȉșȓȍȌȖȊȈȕȐȍ ȉȖȓȍȍ ȟȍȔ 100 ȉȖȓȤȕȣȝ ȗȖȒȈȏȈȓȖ, ȟȚȖ 
ȗȖȧȊȓȍȕȐȍ ȕȐȚȘȐȚȈ Ȑ RNNO Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ Ȋ ȒȖȕȞȍȕ-
ȚȘȈȞȐȐ ȊȣȠȍ 150 ȕǴ ȖȌȕȖȏȕȈȟȕȖ ȧȊȓȧȍȚșȧ ȗȘȐȏȕȈ-
ȒȖȔ ȊȖșȗȈȓȍȕȐȧ, ȗȖșȒȖȓȤȒț ț ȏȌȖȘȖȊȣȝ ȌȖȕȖȘȖȊ ȥȚȐ 
șȖȍȌȐȕȍȕȐȧ ȗȘȐșțȚșȚȊțȦȚ Ȋ șȓȍȌȖȊȣȝ ȒȖȓȐȟȍșȚȊȈȝ. 
ǷȖȊȣȠȍȕȕȖȍ șȖȌȍȘȎȈȕȐȍ ȕȐȚȘȐȚȈ Ȑ RNNO ȕȈȉȓȦȌȈ-
ȓȖșȤ Ȑ ȗȘȐ ȝȐȘțȘȋȐȟȍșȒȐȝ ȏȈȉȖȓȍȊȈȕȐȧȝ (ȖșȚȘȣȑ Ȉȗ-
ȗȍȕȌȐȞȐȚ, ȖșȚȘȣȑ ȗȈȕȒȘȍȈȚȐȚ, ȖșȚȘȣȑ ȝȖȓȍȞȐșȚȐȚ), Ȑ 
ȗȘȐ ȗȕȍȊȔȖȕȐȐ, Ȑ ȗȘȐ ǶǸǯ. ǷȘȐȟȍȔ ȥȚȖȚ ȗȖȒȈȏȈȚȍȓȤ 
ȖȒȈȏȈȓșȧ ȏȕȈȟȐȚȍȓȤȕȖ ȉȖȓȍȍ ȟțȊșȚȊȐȚȍȓȤȕȣȔ ȒȘȐȚȍ-
ȘȐȍȔ Ȍȓȧ ȘȈȕȕȍȑ ȌȐȈȋȕȖșȚȐȒȐ ȊȖșȗȈȓȍȕȐȧ, ȟȍȔ ǹǶȅ 
Ȑ ȒȖȓȐȟȍșȚȊȖ ȓȍȑȒȖȞȐȚȖȊ [17]. ǩȖȓȍȍ ȚȖȋȖ, ȕȈ ȗȘȐ-
ȔȍȘȍ 29 ȉȖȓȤȕȣȝ ș ȐȠȍȔȐȟȍșȒȐȔ ȐȕșțȓȤȚȖȔ, ȗȘȖȝȖ-
ȌȐȊȠȐȝ ȓȍȟȍȕȐȍ Ȋ șȚȈȞȐȖȕȈȘȍ, ȉȣȓȖ ȗȖȒȈȏȈȕȖ, ȟȚȖ 
ȐșȗȖȓȤȏȖȊȈȕȐȍ ȖȗȘȍȌȍȓȍȕȐȧ șȖȌȍȘȎȈȕȐȧ ȕȐȚȘȐȚȈ Ȑ 
N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ (NO2

– + RNNO) Ȋ ȗȓȈȏȔȍ ȒȘȖ-
ȊȐ Ȋ ȒȈȟȍșȚȊȍ ȚȍșȚȈ ȕȈ ȕȈȓȐȟȐȍ ȋȍȕȍȘȈȓȐȏȖȊȈȕȕȖȋȖ 
ȊȖșȗȈȓȐȚȍȓȤȕȖȋȖ ȗȘȖȞȍșșȈ ȗȖȏȊȖȓȧȍȚ șȊȖȍȊȘȍȔȍȕȕȖ Ȑ 
ȖȌȕȖȏȕȈȟȕȖ ȖȗȘȍȌȍȓȐȚȤ ȍȋȖ ȕȈȟȈȓȖ ȍȡȍ ȌȖ ȗȖȧȊȓȍȕȐȧ 
ȒȓȐȕȐȟȍșȒȐȝ ȗȘȐȏȕȈȒȖȊ. ǲȘȖȔȍ ȚȖȋȖ, ȌȈȕȕȣȑ ȚȍșȚ ȗȖ-
ȏȊȖȓȧȍȚ ȖșțȡȍșȚȊȓȧȚȤ ȖȗȍȘȈȚȐȊȕȣȑ ȔȖȕȐȚȖȘȐȕȋ ȝȖȌȈ 
ȓȍȟȍȕȐȧ [25]. ǷȖșȓȍȌȕȍȍ ȖșȖȉȍȕȕȖ ȊȈȎȕȖ Ȋ șȊȧȏȐ ș 
ȖȋȘȈȕȐȟȍȕȕȖȑ ȒȖȔȔțȕȐȒȈȉȍȓȤȕȖșȚȤȦ ȕȍȊȘȖȓȖȋȐȟȍ-
șȒȐȝ ȉȖȓȤȕȣȝ. 
ǷȘȖȊȍȌȍȕȕȣȍ ȐșșȓȍȌȖȊȈȕȐȧ ȗȖȏȊȖȓȐȓȐ ȊȣȧȊȐȚȤ 

șȓȍȌțȦȡȐȍ ȏȈȒȖȕȖȔȍȘȕȖșȚȐ. ǪȖ Ȋșȍȝ șȓțȟȈȧȝ ȗȖ ȔȍȘȍ 
ȊȣȏȌȖȘȖȊȓȍȕȐȧ ȉȖȓȤȕȣȝ șȖȌȍȘȎȈȕȐȍ ȕȐȚȘȐȚȈ Ȑ RNNO 
șȕȐȎȈȓȖșȤ ȌȖ șȓȍȌȖȊȣȝ ȒȖȓȐȟȍșȚȊ [9, 17]. ǶȌȕȈȒȖ 
Ȗȉȡȍȍ șȖȌȍȘȎȈȕȐȍ ȕȐȚȘȖ- Ȑ ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ (ȕȐ-
ȚȘȐȚ, RNNO, ǬǵǲǮ, ȕȐȚȘȈȚ) șțȡȍșȚȊȍȕȕȖ ȕȍ ȐȏȔȍȕȧ-
ȓȖșȤ [17]. ȅȚȖȚ ȜȈȒȚ șȚȈȊȐȚ ȗȖȌ șȖȔȕȍȕȐȍ țȚȊȍȘȎȌȍ-
ȕȐȧ Ȗ ȚȖȔ, ȟȚȖ ȗȖȧȊȓȍȕȐȍ ȕȐȚȘȐȚȈ Ȑ RNNO ȧȊȓȧȍȚșȧ 
șȓȍȌșȚȊȐȍȔ ȈȒȚȐȊȈȞȐȐ ȐȕȌțȞȐȉȍȓȤȕȖȑ NO-șȐȕȚȈȏȣ 
ȓȍȑȒȖȞȐȚȖȊ [1, 23, 24]. ǪȖȏȕȐȒȈȦȚ ȊȖȗȘȖșȣ: 1) ȍșȓȐ 
ȗȘȐ ȗȘȖȌțȒȞȐȐ ȖȒșȐȌȈ ȈȏȖȚȈ ȥȕȌȖȚȍȓȐȈȓȤȕȖȑ NO-
șȐȕȚȈȏȖȑ, ȟȚȖ ȐȔȍȍȚ ȔȍșȚȖ Ȋ ȕȖȘȔȍ, șțȡȍșȚȊțȦȚ ȔȍȝȈ-
ȕȐȏȔȣ, ȗȘȍȌȖȚȊȘȈȡȈȦȡȐȍ ȖȒȐșȓȍȕȐȍ NO ȌȖ ȕȐȚȘȐȚȈ 
Ȑ RNNO, ȚȖ ȗȖȟȍȔț ȖȕȐ ȕȍ ȌȍȑșȚȊțȦȚ ȗȘȐ ȈȒȚȐȊȈȞȐȐ 
ȐȕȌțȞȐȉȍȓȤȕȖȑ NO-șȐȕȚȈȏȣ; 2) ȒȈȒȖȊ Ȋ ȥȚȖȔ șȓțȟȈȍ 
ȜȐȏȐȖȓȖȋȐȟȍșȒȐȑ șȔȣșȓ ȍȍ ȈȒȚȐȊȈȞȐȐ?
Ǭȓȧ ȊȣȧșȕȍȕȐȧ ȔȍȝȈȕȐȏȔȈ ȖȉȘȈȏȖȊȈȕȐȧ ȕȐȚȘȐȚȈ 

Ȑ RNNO ȗȘȐ ȊȖșȗȈȓȍȕȐȐ ȉȣȓȈ ȗȘȖȊȍȌȍȕȈ șȍȘȐȧ ȥȒș-
ȗȍȘȐȔȍȕȚȖȊ ȗȖ ȐșșȓȍȌȖȊȈȕȐȦ ȐȏȔȍȕȍȕȐȧ șȖșȚȈȊȈ ȕȐ-
ȚȘȖ- Ȑ ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ ȒȘȖȊȐ ȗȘȐ ȈȒȚȐȊȈȞȐȐ ȓȍȑ-

ȒȖȞȐȚȖȊ ȏȐȔȖȏȈȕȖȔ. ǺȍȔ șȈȔȣȔ ȉȣȓȈ ȗȘȍȌȗȘȐȕȧȚȈ ȗȖ-
ȗȣȚȒȈ ȔȖȌȍȓȐȘȖȊȈȕȐȧ ȗȘȖȞȍșșȖȊ, ȗȘȖȐșȝȖȌȧȡȐȝ ȗȘȐ 
ȊȖșȗȈȓȍȕȐȐ. ǶȉȕȈȘțȎȍȕȖ, ȟȚȖ ȗȘȐ șȚȐȔțȓȧȞȐȐ ȓȍȑ-
ȒȖȞȐȚȖȊ ȒȘȖȊȐ ȏȐȔȖȏȈȕȖȔ ȗȖȧȊȓȧȓȐșȤ NO2

– Ȑ RNNO 
Ȑ ȗȘȖȗȖȘȞȐȖȕȈȓȤȕȖ șȕȐȎȈȓȖșȤ șȖȌȍȘȎȈȕȐȍ ǬǵǲǮ — 
ȖșȕȖȊȕȣȝ șȖȍȌȐȕȍȕȐȑ-ȌȖȕȖȘȖȊ NO Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ. 
ǹȖȌȍȘȎȈȕȐȍ ȕȐȚȘȈȚȈ ȗȘȐ ȥȚȖȔ ȕȍ ȐȏȔȍȕȧȓȖșȤ [26]. 
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, Ȗȉȡȍȍ șȖȌȍȘȎȈȕȐȍ ȕȐȚȘȖ- Ȑ ȕȐȚȘȖȏȖ-
șȖȍȌȐȕȍȕȐȑ ȕȍ ȐȏȔȍȕȧȍȚșȧ, ȟȚȖ ȌȈȍȚ ȖșȕȖȊȈȕȐȍ ȗȘȍȌ-
ȗȖȓȈȋȈȚȤ, ȟȚȖ ȗȘȖȐșȝȖȌȐȚ ȕȍ ȐȕȚȍȕșȐȜȐȒȈȞȐȧ șȐȕȚȍȏȈ 
NO, Ȉ ȐȏȔȍȕȍȕȐȍ șȖșȚȈȊȈ ȍȋȖ ȔȍȚȈȉȖȓȐȚȖȊ ȊșȓȍȌșȚȊȐȍ 
ȌȍșȚȘțȒȞȐȐ ǬǵǲǮ. 
Ǫ ȗȘȐșțȚșȚȊȐȐ ȓȖȊțȠȍȒ ȈȒȚȐȊȕȣȝ ȜȖȘȔ ȒȐșȓȖȘȖ-

ȌȈ (șȐșȚȍȔȣ, șȖȌȍȘȎȈȡȍȑ 100 ȔȒǴ ȈșȒȖȘȉȈȚȈ Ȑ 1 ȔǴ 
ȋȓȦȚȈȚȐȖȕȈ) ȗȘȖȐșȝȖȌȐȚ șȕȐȎȍȕȐȍ ȖȉȘȈȏȖȊȈȕȐȧ 
NO2

– + RNNO Ȑ, șȖȖȚȊȍȚșȚȊȍȕȕȖ, țȉȣȓȐ ǬǵǲǮ ȗȘȐ-
ȔȍȘȕȖ Ȋ 2,5 ȘȈȏȈ. ǬȖȉȈȊȓȍȕȐȍ ȈșȒȖȘȉȈȚȈ Ȑ ȋȓȦȚȈȚȐȖȕȈ 
Ȋ ȗȓȈȏȔț ȒȘȖȊȐ ȟȍȘȍȏ 2 ȟ ȗȖșȓȍ ȈȒȚȐȊȈȞȐȐ ȏȐȔȖȏȈȕȖȔ, 
ȒȖȋȌȈ ȈȒȚȐȊȐȘȖȊȈȕȕȣȍ ȓȍȑȒȖȞȐȚȣ ȗȖȋȐȉȈȦȚ, ȕȍ ȗȘȐ-
ȊȕȖșȐȓȖ ȒȈȒȐȝ-ȓȐȉȖ ȐȏȔȍȕȍȕȐȑ Ȋ șȖșȚȈȊ ȕȐȚȘȖ- Ȑ ȕȐ-
ȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ ȗȓȈȏȔȣ [26]. ǴȖȎȕȖ ȗȘȍȌȗȖȓȖȎȐȚȤ, 
ȟȚȖ ȜȈȒȚȖȘȖȔ, ȊȣȏȣȊȈȦȡȐȔ ȘȈȏȘțȠȍȕȐȍ ȌȖȕȖȘȖȊ NO, 
ȧȊȓȧȦȚșȧ ȈȒȚȐȊȕȣȍ ȜȖȘȔȣ ȒȐșȓȖȘȖȌȈ. 
ǷȘȐ ȕȈȓȐȟȐȐ Ȋ ȘȍȈȒȞȐȖȕȕȖȑ șȘȍȌȍ ȋȍȔȖȋȓȖȉȐȕȈ 

(ȓȖȊțȠȒȐ NO) ȗȘȖȐșȝȖȌȐȚ ȚȖȓȤȒȖ șȕȐȎȍȕȐȍ șȖȌȍȘ-
ȎȈȕȐȧ ǬǵǲǮ ȉȍȏ ȖȉȘȈȏȖȊȈȕȐȧ ȕȐȚȘȐȚȈ Ȑ RNNO. ȅȚȐ 
ȘȍȏțȓȤȚȈȚȣ ȉȣȓȐ ȗȖȓțȟȍȕȣ ȕȈȔȐ ȕȈ șțșȗȍȕȏȐȐ ȕȍȑ-
ȚȘȖȜȐȓȖȊ ȗȍȘȐȜȍȘȐȟȍșȒȖȑ ȒȘȖȊȐ [26]. 
ǵȈ ȖșȕȖȊȈȕȐȐ ȗȖȓțȟȍȕȕȣȝ ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȝ 

ȌȈȕȕȣȝ ȔȖȎȕȖ ȏȈȒȓȦȟȐȚȤ, ȟȚȖ ȗȖȧȊȓȍȕȐȍ ȕȐȚȘȐȚȈ Ȑ 
RNNO ȗȘȐ ȊȖșȗȈȓȍȕȐȐ șȊȧȏȈȕȖ ȋȓȈȊȕȣȔ ȖȉȘȈȏȖȔ ȕȍ 
ș ȈȒȚȐȊȈȞȐȍȑ ȐȕȌțȞȐȉȍȓȤȕȖȑ NO-șȐȕȚȈȏȣ, ȒȈȒ ȗȘȍȌ-
ȗȖȓȈȋȈȓȖșȤ ȘȈȕȍȍ [1, 23, 24], Ȉ ș ȊȖȏȌȍȑșȚȊȐȍȔ ȈȒ-
ȚȐȊȕȣȝ ȜȖȘȔ ȒȐșȓȖȘȖȌȈ ȕȈ șȖȍȌȐȕȍȕȐȧ-ȌȖȕȖȘȣ 
NO (ǬǵǲǮ), ȕȈȝȖȌȧȡȐȍșȧ Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ (ȘȐș. 5). 
ǸȍȏțȓȤȚȈȚȣ ȗȘȐȊȍȌȍȕȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ ȗȖȏȊȖȓȧȦȚ 

șȌȍȓȈȚȤ șȓȍȌțȦȡȐȍ ȊȣȊȖȌȣ:
1. ǮȐȊȣȍ ȚȒȈȕȐ Ȋ ȕȖȘȔȍ ȐȔȍȦȚ ȔȍȝȈȕȐȏȔ, ȗȘȍȌȖȚ-

ȊȘȈȡȈȦȡȐȑ ȖȒȐșȓȍȕȐȍ ȖȒșȐȌȈ ȈȏȖȚȈ ȌȖ ȕȐȚȘȐȚȈ. Ǫȣ-
șȊȖȉȖȎȌȍȕȐȍ NO Ȑȏ ȌȍȗȖ Ȑ șȊȧȏȣȊȈȕȐȍ ȍȋȖ ș ȔȐȠȍȕȤȦ 
ȚȈȒȎȍ ȗȘȖȐșȝȖȌȐȚ ȉȍȏ ȖȒȐșȓȍȕȐȧ NO ȒȐșȓȖȘȖȌȖȔ. 

2. ǺȘȈȌȐȞȐȖȕȕȈȧ ȖȞȍȕȒȈ ȐȕȚȍȕșȐȊȕȖșȚȐ șȐȕȚȍȏȈ 
NO ȗȖ ȊȍȓȐȟȐȕȍ șțȔȔȈȘȕȖȑ ȒȖȕȞȍȕȚȘȈȞȐȐ ȕȐȚȘȐȚȈ Ȑ 
ȕȐȚȘȈȚȈ — ȒȖȕȍȟȕȣȝ ȗȘȖȌțȒȚȖȊ ȔȍȚȈȉȖȓȐȏȔȈ NO — ȕȍ 
ȧȊȓȧȍȚșȧ ȒȖȘȘȍȒȚȕȖȑ, ȚȈȒ ȒȈȒ șȖȌȍȘȎȈȕȐȍ ȕȐȚȘȐȚȈ 
Ȑ ȕȐȚȘȈȚȈ ȖȗȘȍȌȍȓȧȍȚșȧ ȕȍ ȚȖȓȤȒȖ ȐȕȚȍȕșȐȊȕȖșȚȤȦ 
șȐȕȚȍȏȈ NO, ȕȖ Ȑ ȐȕȚȍȕșȐȊȕȖșȚȤȦ ȘȈșȗȈȌȈ șȖȍȌȐȕȍ-
ȕȐȑ-ȌȖȕȖȘȖȊ, ȒȖȚȖȘȣȍ Ȋ ȘȧȌȍ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȖȉȢȍȒ-

ǸȐș. 5. ǷȘȍȌȗȖȓȈȋȈȍȔȣȑ ȔȍȝȈȕȐȏȔ ȗȖȧȊȓȍȕȐȧ ȕȐȚȘȐȚȈ Ȑ RNNO Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ ȗȘȐ ȊȖșȗȈȓȍȕȐȐ (ȐșȝȖȌȧ Ȑȏ șȖȉ-
șȚȊȍȕȕȣȝ ȌȈȕȕȣȝ) 
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ǶșȖȉȍȕȕȖșȚȐ ȔȍȚȈȉȖȓȐȏȔȈ ȖȒșȐȌȈ ȈȏȖȚȈ Ȋ ȕȖȘȔȍ Ȑ ȗȘȐ ȗȈȚȖȓȖȋȐȐ

ȚȖȊ (ȈȔȕȐȖȕ, șȗȍȘȔȈ) șȖșȚȈȊȓȧȦȚ ȖșȕȖȊț ȊșȍȋȖ ȗțȓȈ 
ȕȐȚȘȖ- Ȑ ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ.

3. ǷȘȐ ȊȖșȗȈȓȐȚȍȓȤȕȣȝ ȏȈȉȖȓȍȊȈȕȐȧȝ Ȋ ȗȓȈȏȔȍ ȒȘȖ-
ȊȐ ȗȖȧȊȓȧȦȚșȧ ȕȐȚȘȐȚ Ȑ N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȧ. ǰȝ ȗȖ-
ȧȊȓȍȕȐȍ ȧȊȓȧȍȚșȧ ȘȍȏțȓȤȚȈȚȖȔ, ȋȓȈȊȕȣȔ ȖȉȘȈȏȖȔ, Ȍȍ-
șȚȘțȒȞȐȐ ȕȈȝȖȌȧȡȐȝșȧ Ȋ ȗȓȈȏȔȍ șȖȍȌȐȕȍȕȐȑ-ȌȖȕȖȘȖȊ 
NO (ȗȘȍȌȗȖȓȖȎȐȚȍȓȤȕȖ ȗȖȌ ȊȖȏȌȍȑșȚȊȐȍȔ ȈȒȚȐȊȕȣȝ 
ȜȖȘȔ ȒȐșȓȖȘȖȌȈ, ȗȘȖȌțȞȐȘțȍȔȣȝ ȈȒȚȐȊȐȘȖȊȈȕȕȣȔȐ 
ȓȍȑȒȖȞȐȚȈȔȐ), Ȉ ȕȍ ȐȕȚȍȕșȐȜȐȒȈȞȐȐ șȐȕȚȍȏȈ NO. 

4. ǲȖȕȞȍȕȚȘȈȞȐȧ ȕȐȚȘȐȚȈ Ȑ N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ 
Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ șȊȣȠȍ 150 ȕǴ ȖȌȕȖȏȕȈȟȕȖ șȊȐȌȍȚȍȓȤ-
șȚȊțȍȚ Ȗ ȕȈȓȐȟȐȐ Ȋ ȖȘȋȈȕȐȏȔȍ ȊȖșȗȈȓȐȚȍȓȤȕȖȋȖ ȗȘȖ-
ȞȍșșȈ. ȅȚȖȚ ȗȖȒȈȏȈȚȍȓȤ ȧȊȓȧȍȚșȧ ȖȌȕȐȔ Ȑȏ șȈȔȣȝ ȟțȊ-
șȚȊȐȚȍȓȤȕȣȝ Ȑ ȔȖȎȍȚ ȉȣȚȤ ȐșȗȖȓȤȏȖȊȈȕ Ȍȓȧ ȒȖȕȚȘȖȓȧ 
ȏȈ ȝȖȌȖȔ ȓȍȟȍȕȐȧ. 
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