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ÏÎÆÀÐÍÀß È ÝÊÎËÎÃÈ×ÅÑÊÀß
ÁÅÇÎÏÀÑÍÎÑÒÜ ÆÈËÛÕ ÇÄÀÍÈÉ

Ðàññìîòðåíà ïðîáëåìà îáåñïå÷åíèÿ ýêîëîãè÷åñêîé áåçîïàñíîñòè íàñåëåíèÿ è îêðóæàþùåé ñðåäû
ïðè ïîæàðàõ â æèëûõ äîìàõ. Ïðè ýòèõ ïîæàðàõ âïåðâûå ìåòîäîì õðîìàòî-ìàññ-ñïåêòðîìåòðèè
óñòàíîâëåíî íàëè÷èå äèáåíçî-ï-äèîêñèíîâ è äèáåíçîôóðàíîâ â ïî÷âå (2,29 íãÄÝ�êã) è â çîëå
ñãîðåâøåé ãîðþ÷åé íàãðóçêè æèëûõ äîìîâ (13,3 íãÄÝ�êã). Ïîêàçàíî, ÷òî äèîêñèíû è äèáåíçî-
ôóðàíû îáëàäàþò ñâîéñòâîì ðàñïðîñòðàíÿòüñÿ ïî âîçäóõó, âîäå è ïèùåâûì öåïÿì, íàêàïëèâàòü-
ñÿ â æèâûõ îðãàíèçìàõ è èìåþò äëèòåëüíûé ïåðèîä ïîëóâûâåäåíèÿ. Óñòàíîâëåíî òàêæå, ÷òî
íàêîïëåíèå äèîêñèíîâ è äèáåíçîôóðàíîâ â îðãàíèçìå ïðîâîöèðóåò íàðóøåíèå ðåïðîäóêòèâ-
íîé, ãîðìîíàëüíîé ôóíêöèé è èììóííîé ñèñòåìû ÷åëîâåêà. Äàíû ðåêîìåíäàöèè ïî ñíèæåíèþ
îïàñíîãî âîçäåéñòâèÿ ýòèõ ñóïåðýêîòîêñèêàíòîâ íà îêðóæàþùóþ ñðåäó, æèçíü è çäîðîâüå íàñå-
ëåíèÿ è ïîæàðíûõ.

Êëþ÷åâûå ñëîâà: ýêîëîãè÷åñêàÿ áåçîïàñíîñòü; ïîæàðíàÿ áåçîïàñíîñòü; ïîæàðû â æèëûõ äîìàõ;
ïîãèáøèå è ïîëó÷èâøèå òðàâìû íà ïîæàðàõ; òîêñè÷íîñòü ïîëèõëîðèðîâàííûõ äèîêñèíîâ è äè-
áåíçîôóðàíîâ; õðîìàòî-ìàññ-ñïåêòðîìåòðèÿ; çàãðÿçíåíèå ïî÷âû.
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“Îá îõðàíå îêðóæàþùåé ñðåäû” [1] îáåñïå÷åíèå

áëàãîïðèÿòíîé îêðóæàþùåé ñðåäû è ýêîëîãè÷åñêîé

áåçîïàñíîñòè íà òåððèòîðèè ñóáúåêòîâ ñòðàíû ÿâ-

ëÿåòñÿ îäíîé èç îñíîâíûõ ôóíêöèé îðãàíîâ ãîñóäàð-

ñòâåííîé âëàñòè ÐÔ è îðãàíîâ ìåñòíîãî ñàìîóïðàâ-

ëåíèÿ.

Ïðèíöèï îòâåòñòâåííîñòè çà îáåñïå÷åíèå áëàãî-

ïðèÿòíîé îêðóæàþùåé ñðåäû è ýêîëîãè÷åñêîé áåç-

îïàñíîñòè îòðàæåí â “Îñíîâàõ ãîñóäàðñòâåííîé ïî-

ëèòèêè â îáëàñòè ýêîëîãè÷åñêîãî ðàçâèòèÿ ÐÔ íà

ïåðèîä äî 2030 ãîäà” [2].

Ê ôóíêöèÿì ïî îáåñïå÷åíèþ ýêîëîãè÷åñêîé áåç-

îïàñíîñòè, êîòîðûå íà ïðàêòèêå îñóùåñòâëÿåò Ì×Ñ

Ðîññèè, ìîæíî îòíåñòè ìåðû ïî ïðåäóïðåæäåíèþ è

ëèêâèäàöèè ïîæàðîâ, ïîñêîëüêó îíè ñîïðîâîæäà-

þòñÿ çàãðÿçíåíèåì îêðóæàþùåé ñðåäû.

Òàê êàê ñîñòîÿíèå îêðóæàþùåé ñðåäû ãîðîäñêèõ

è ñåëüñêèõ ïîñåëåíèé — îäíà èç íàèáîëåå îñòðûõ

ñîöèàëüíî-ýêîíîìè÷åñêèõ ïðîáëåì ñòðàíû è íà íèõ

ïðèõîäèòñÿ îñíîâíàÿ ÷àñòü ïîæàðîâ, òî âîïðîñû

îáåñïå÷åíèÿ ýêîëîãè÷åñêîé áåçîïàñíîñòè íàñåëå-

íèÿ â ñâÿçè ñ ýòèì â âûñøåé ñòåïåíè àêòóàëüíû.

Öåëü íàñòîÿùåé ðàáîòû — ïîâûñèòü ýôôåêòèâ-

íîñòü óïðàâëåí÷åñêèõ ðåøåíèé, ó÷èòûâàþùèõ ïî-

ñëåäñòâèÿ ïîæàðîâ â íàñòîÿùåì è áóäóùåì, ïóòåì

íàó÷íî îáîñíîâàííûõ äîêàçàòåëüñòâ âëèÿíèÿ íà áåç-

îïàñíîñòü ÷åëîâåêà ýêîëîãè÷åñêèõ ôàêòîðîâ, ñîïðî-

âîæäàþùèõ ïðîöåññû ãîðåíèÿ (èçìåíåíèÿ òåìïå-

ðàòóðû, êîíöåíòðàöèè êèñëîðîäà è òîêñè÷íûõ ïðî-

äóêòîâ ãîðåíèÿ).

Ðåàëèçàöèþ êîíöåïöèè ýêîëîãè÷åñêè îðèåíòè-

ðîâàííîãî óïðàâëåíèÿ ïîæàðíîé áåçîïàñíîñòüþ öå-

ëåñîîáðàçíî íà÷èíàòü ñ óãëóáëåííîãî èçó÷åíèÿ ñòà-

òèñòèêè ïîæàðîâ â æèëûõ äîìàõ, òàê êàê äîëÿ èõ

äîñòèãàåò 70 % âñåõ ïîæàðîâ â ñòðàíå, à ÷èñëî ïî-

ãèáøèõ íà íèõ îò îòðàâëåíèÿ ïðîäóêòàìè ãîðåíèÿ

— íàèáîëüøåå ïî ñðàâíåíèþ ñ îñòàëüíûìè ïîæà-

ðàìè.

Îáúåêòîì èññëåäîâàíèÿ áûëà âûáðàíà Ìîñêîâ-

ñêàÿ îáëàñòü, çàíèìàþùàÿ îñîáîå ìåñòî ñðåäè äðóãèõ

ñóáúåêòîâ ÐÔ ïî ÷èñëåííîñòè íàñåëåíèÿ è îáúåìó

ïðîìûøëåííîãî ïðîèçâîäñòâà (âòîðîå ïîñëå Ìîñê-

âû). Ïî ñîñòîÿíèþ íà 01.01.2012 ã. íà òåððèòîðèè

îáëàñòè, ïëîùàäü êîòîðîé ïðåâûøàåò 45 òûñ. êì2,

ðàñïîëîæåíî 135 ãîðîäîâ, 69 ïîñåëêîâ ãîðîäñêîãî

òèïà, 6135 ñåëüñêèõ íàñåëåííûõ ïóíêòîâ è ïðîæè-

âàåò ñâûøå 7 ìëí. ÷åë. [3].

Îáùåå ÷èñëî ïîæàðîâ â îáëàñòè íà÷àëî ñíèæàòü-

ñÿ ñ 2002 ã., íî â ìåíüøåé ñòåïåíè, ÷åì â ñðåäíåì
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ïî ñòðàíå. Â ñåëüñêèõ ïîñåëåíèÿõ Ìîñêîâñêîé îá-

ëàñòè îòíîñèòåëüíîå ÷èñëî ïîæàðîâ áîëüøå ïðè-

ìåðíî â 3–4 ðàçà, à ÷èñëî îôèöèàëüíî ïîãèáøèõ —

â 2–3 ðàçà ïî ñðàâíåíèþ ñ ãîðîäñêèìè ïîñåëåíèÿìè

(ñì. ðèñóíîê) [4, 5].

Ïðàâèòåëüñòâîì Ìîñêîâñêîé îáëàñòè ñ ó÷åòîì

îáñòàíîâêè ñ ïîæàðàìè áûëè ïðèíÿòû äâå ãîñóäàð-

ñòâåííûå ïðîãðàììû: “Îáåñïå÷åíèå áåçîïàñíîñòè

æèçíåäåÿòåëüíîñòè íàñåëåíèÿ Ìîñêîâñêîé îáëàñòè

íà 2009–2012 ãîäû” (ñ èçìåíåíèÿìè íà 26.12.2012 ã.)

è “ÁåçîïàñíîñòüÏîäìîñêîâüÿíà2014–2018ãîäû”[6].

Â íèõ ñôîðìóëèðîâàíû îñíîâíûå çàäà÷è ïî îáåñ-

ïå÷åíèþ ïîæàðíîé áåçîïàñíîñòè íà òåððèòîðèè îá-

ëàñòè:
� “îðãàíèçàöèÿ è îñóùåñòâëåíèå ïðîôèëàêòèêè ïî-

æàðîâ íà òåððèòîðèè Ìîñêîâñêîé îáëàñòè è ïðî-

âåäåíèå ìåðîïðèÿòèé ïî ïîâûøåíèþ óðîâíÿ

ïîæàðíîé áåçîïàñíîñòè â íàñåëåííûõ ïóíêòàõ,

îáó÷åíèå íàñåëåíèÿ ìåðàì ïîæàðíîé áåçîïàñ-

íîñòè;
� ñíèæåíèå äîëè ïðîèçîøåäøèõ íà òåððèòîðèè

Ìîñêîâñêîé îáëàñòè ïîæàðîâ â îáùåì ÷èñëå ïðî-

èñøåñòâèé è ÷ðåçâû÷àéíûõ ñèòóàöèé â ðåãèîíå

íà 6 % ïî ñðàâíåíèþ ñ ïîêàçàòåëåì 2012 ãîäà

(ê 2018 ãîäó);
� ñíèæåíèå äîëè ïîãèáøèõ è òðàâìèðîâàííûõ ëþ-

äåé íà ïîæàðàõ, ïðîèçîøåäøèõ íà òåððèòîðèè

Ìîñêîâñêîé îáëàñòè, îò îáùåãî ÷èñëà ïîãèá-

øèõ è òðàâìèðîâàííûõ ëþäåé íà òåððèòîðèè

Ìîñêîâñêîé îáëàñòè ïî ñðàâíåíèþ ñ ïîêàçàòå-

ëåì 2012 ãîäà ê êîíöó 2018 ãîäà íà 1,4 %” [6].

Ïîñòàâëåííûå çàäà÷è íàïðàâëåíû íà ñíèæåíèå

ðèñêà ãèáåëè è òðàâìèðîâàíèÿ ëþäåé â ìîìåíò èëè

ñðàçó ïîñëå ïîæàðîâ äî ñîöèàëüíî ïðèåìëåìîãî

óðîâíÿ ñîãëàñíî äåéñòâóþùåìó ñ 17.03.2009 ã. ïî-

ðÿäêó ó÷åòà ïîæàðîâ è èõ ïîñëåäñòâèé [7].

Ïîãèáøèìè ñ÷èòàþòñÿ òå ëþäè, òåëà êîòîðûõ

îáíàðóæåíû íà ìåñòå ïîæàðà, à òðàâìèðîâàííûìè

— ëþäè, ïîëó÷èâøèå òåëåñíîå ïîâðåæäåíèå (òðàâ-

ìó) òàì æå â ðåçóëüòàòå âîçäåéñòâèÿ îïàñíûõ ôàê-

òîðîâ ïîæàðà (ÎÔÏ), íà îñíîâàíèè çàêëþ÷åíèé,

ïðåäîñòàâëÿåìûõ ìåäèöèíñêèìè îðãàíèçàöèÿìè.

(Òåëåñíîå ïîâðåæäåíèå (òðàâìà) — íàðóøåíèå

àíàòîìè÷åñêîé öåëîñòíîñòè èëè ôèçèîëîãè÷åñêèõ

ôóíêöèé îðãàíîâ è òêàíåé ÷åëîâåêà.)

Äî 2009 ã. ôàêò ñìåðòè â ðåçóëüòàòå ïîæàðà ïðè-

çíàâàëñÿ, äàæå åñëè îí èìåë ìåñòî íåñêîëüêî ìåñÿ-

öåâ ñïóñòÿ [8]. Ýòî âûòåêàåò èç çàêîíîâ ýêîëîãèè,

íàïðèìåð çàêîíîâ ýêîëîãè÷åñêîãî îïòèìóìà Â. Øåë-

ôîðäà è ëèìèòèðóþùèõ ôàêòîðîâ, ïîñêîëüêó îïàñ-

íûå ôàêòîðû ïîæàðà, ïî ñóòè, ÿâëÿþòñÿ ýêîëîãè÷å-

ñêèì ôàêòîðàìè [9]. Òàê, â “Èíñòðóêöèè î ïîðÿäêå

ãîñóäàðñòâåííîãî ñòàòèñòè÷åñêîãî ó÷åòà ïîæàðîâ

è ïîñëåäñòâèé îò íèõ â Ðîññèéñêîé Ôåäåðàöèè” îò

1994 ã. [8], óòðàòèâøåé ñ 17.03.2009 ã. ñèëó ñîãëàñíî

ïðèêàçó ÌÂÄ Ðîññèè [10], ïîãèáøèì ïðè ïîæàðå

ïðèçíàâàëîñü ëèöî, “ñìåðòü êîòîðîãî íàñòóïèëà íå-

ïîñðåäñòâåííî íà ìåñòå ïîæàðà èëè â òå÷åíèå òðåõ

ìåñÿöåâ (90 äíåé) ñî äíÿ ïðîèñøåñòâèÿ îò òåëåñ-

íûõ ïîâðåæäåíèé (òðàâì), ïîëó÷åííûõ âñëåäñòâèå

âîçäåéñòâèÿ îïàñíûõ ôàêòîðîâ ïîæàðà”, íà îñíîâà-

íèè ñâåäåíèé, ïðåäîñòàâëÿåìûõ ìåäèöèíñêèìè ó÷-

ðåæäåíèÿìè.

Â ñîîòâåòñòâèè ñ ýòèìè çàêîíàìè ÷åëîâåê è äðó-

ãèå áèîëîãè÷åñêèå âèäû îáëàäàþò òîëåðàíòíîñòüþ,

ò. å. ñïîñîáíîñòüþ ïåðåíîñèòü îòêëîíåíèÿ îò îïòè-

ìàëüíûõ çíà÷åíèé ýêîëîãè÷åñêèõ ôàêòîðîâ âïëîòü

äî êðèòè÷åñêèõ. Òàê êàê 90 % âñåõ ïîãèáøèõ íà ïî-

æàðàõ â æèëûõ çäàíèÿõ îêàçàëèñü æåðòâàìè îòðàâ-

ëåíèÿ, òî î÷åâèäíî, ÷òî îñíîâíûì êðèòè÷åñêèì ýêî-

ëîãè÷åñêèì ôàêòîðîì, êîòîðûé ÷àùå äðóãèõ (íàïðè-

ìåð, òåìïåðàòóðû) îáóñëàâëèâàåò ãèáåëü ÷åëîâåêà,

ÿâëÿåòñÿ êîíöåíòðàöèÿ òîêñè÷íûõ ïðîäóêòîâ ãîðå-

íèÿ â âîçäóõå.

Ñîãëàñíî ÃÎÑÒ 12.1.004–91* ñìåðòü èëè áîëåçíü

ìîæåò íàñòóïèòü ïðè ñëåäóþùèõ êîíöåíòðàöèÿõ òîê-

ñè÷íûõ ïðîäóêòîâ â âîçäóõå: äèîêñèäà óãëåðîäà ÑÎ2

— 0,11 êã�ì3; îêñèäà óãëåðîäà ÑÎ — 0,00116 êã�ì3;

ïàðîâ ñîëÿíîé êèñëîòû HCl — 0,000023 êã�ì3.

Ê ñ÷àñòüþ, åñëè ÷åëîâåê íàõîäèòñÿ â ñðåäå ñ êðè-

òè÷åñêèì óðîâíåì âîçäåéñòâèÿ íà îðãàíèçì áîëåå

êîðîòêîå âðåìÿ, ÷åì òî, çà êîòîðîå ìîæåò íàñòóïèòü

ñìåðòü, îí ïîëó÷àåò âñåãî ëèøü ëåãêîå îòðàâëåíèå.

Îòíîñèòåëüíûå ïîêàçàòåëè ÷èñëà ïîæàðîâ (à) è ïîãèáøèõ (á)

ïðè ïîæàðàõ â ãîðîäàõ (1) è ñåëüñêîé ìåñòíîñòè (2) Ìîñêîâ-

ñêîé îáëàñòè â 1995–2014 ãã.
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Îäíàêî ýòî íå îçíà÷àåò áëàãîïîëó÷íûé èñõîä äëÿ

åãî çäîðîâüÿ è æèçíè â áóäóùåì: òÿæåëîå çàáîëåâà-

íèå èëè ñìåðòü ìîæåò íàñòóïèòü êàê â îòíîñèòåëü-

íî êîðîòêèå ñðîêè, íàïðèìåð 90 äíåé, òàê è çíà÷è-

òåëüíî ïîçæå — ñïóñòÿ ãîäû, âñëåäñòâèå òîãî ÷òî â

ïðîäóêòàõ ãîðåíèÿ åñòü áîëåå òîêñè÷íûå âåùåñòâà

[8, 9], ÷åì ïåðå÷èñëåííûå â ÃÎÑÒ 12.1.004–91*.

Ïîâñåìåñòíîå èñïîëüçîâàíèå ïîëèìåðíûõ ìà-

òåðèàëîâ ïðè ñòðîèòåëüñòâå è îôîðìëåíèè èíòåðü-

åðà æèëûõ äîìîâ äàåò îñíîâàíèå ïîëàãàòü, ÷òî ïðè

ýòèõ ïîæàðàõ îáðàçóþòñÿ òàêèå òîêñè÷íûå ïðîäóê-

òû ãîðåíèÿ, êàê äèîêñèíû è äèáåíçîôóðàíû. Èõ ïðè-

íÿòî íàçûâàòü ñóïåðýêîòîêñèêàíòàìè, òàê êàê îíè

ÿâëÿþòñÿ ñòîéêèìè îðãàíè÷åñêèìè çàãðÿçíèòåëÿ-

ìè (ÑÎÇ) îêðóæàþùåé ñðåäû. Ê ÑÎÇ îòíîñÿò íåêî-

òîðûå îðãàíè÷åñêèå ñîåäèíåíèÿ, êîòîðûå òîêñè÷íû

â êðàéíå ìàëûõ êîëè÷åñòâàõ, óñòîé÷èâû â âîçäóõå,

âîäå, ïî÷âå è áèîîáúåêòàõ, ñïîñîáíû ìèãðèðîâàòü

íà äàëüíèå ðàññòîÿíèÿ, íàêàïëèâàòüñÿ â òêàíÿõ ëþ-

äåé, æèâîòíûõ è ðàñòåíèé.

Ïðè ïîæàðàõ ñóïåðýêîòîêñèêàíòû ìîãóò àäñîð-

áèðîâàòüñÿ íà ñòåíàõ, íàõîäèòüñÿ â çîëå, îñåäàòü íà

ïîâåðõíîñòü ïî÷âû è âîäîåìîâ [11–13]. Â ðåçóëüòà-

òå îíè ìîãóò áûòü îáíàðóæåíû â ôèòî- è çîîïëàíê-

òîíå, ðûáå, ðàêîîáðàçíûõ, â íàçåìíûõ ðàñòèòåëü-

íîñòè è æèâîòíûõ. Òàêèì îáðàçîì, ñ âîäîé è ïèùåé

(ðûáíîé, ðàñòèòåëüíîé, ìÿñíîé è îñîáåííî ìîëî÷-

íîé), à òàêæå ñ âîçäóõîì ïðè äåñîðáöèè èç ïî÷âû

ýòè ñîåäèíåíèÿ ìîãóò ïîïàäàòü â îðãàíèçì ÷åëîâå-

êà [13]. Ââèäó òîãî ÷òî äèîêñèíû è äèáåíçîôóðàíû

ñïîñîáíû ê áèîàêêóìóëÿöèè, îíè ìîãóò ñòàòü ïðè-

÷èíîé çàáîëåâàíèé è ñìåðòè ëþäåé äàæå ñïóñòÿ

10–15 ëåò ïîñëå ïîæàðà [14].

Ïðè ïðîâåðêå ãèïîòåçû î ïîñòóïëåíèè äèîêñè-

íîâ â îêðóæàþùóþ ñðåäó ïðè ïîæàðàõ â æèëûõ äî-

ìàõ îñíîâíîé àêöåíò áûë ñäåëàí íà çàãðÿçíåíèè èìè

ïî÷â. Èññëåäîâàíèÿ ïðîâîäèëèñü â ñåëüñêèõ ïîñå-

ëåíèÿõ Îðåõîâî-Çóåâñêîãî ðàéîíà Ìîñêîâñêîé îáëà-

ñòè. Ýòî îáúÿñíÿåòñÿ äâóìÿ ïðè÷èíàìè. Âî-ïåðâûõ,

â ñåëüñêèõ ïîñåëåíèÿõ ïðîèñõîäèò áîëüøå ïîæà-

ðîâ, ÷åì â ãîðîäàõ. Âî-âòîðûõ, íà òåððèòîðèè îáëà-

ñòè ïîâûøåííîå ñîäåðæàíèå äèîêñèíîâ â ïî÷âå âû-

ÿâëåíî òîëüêî âáëèçè ãîðîäîâ Íîãèíñê, Ñåðïóõîâ,

Ñåðãèåâ Ïîñàä, Òó÷êîâî, Ùåëêîâî, ãäå íàõîäèëèñü

õèìè÷åñêèå ïðåäïðèÿòèÿ, ïðîèçâîäèâøèå õëîðîð-

ãàíè÷åñêóþ ïðîäóêöèþ [15].

Ïðîáû ïî÷âû áûëè îòîáðàíû íà ìåñòå ïîæàðîâ

â æèëûõ äîìàõ Îðåõîâî-Çóåâñêîãî ðàéîíà Ìîñêîâ-

ñêîé îáëàñòè:

� 30.06.2012 ã. â äà÷íîì ïîñåëêå “Âîñòîê” âîçëå

ã. Êóðîâñêîå: äîì äâóõýòàæíûé, äåðåâÿííûé, êàð-

êàñíûé, ïëîùàäüþ 62 ì2. Âðåìÿ ñîîáùåíèÿ î

ïîæàðå 09 ÷ 14 ìèí, âðåìÿ ïðèáûòèÿ ïîæàðíûõ

09 ÷ 21 ìèí. Ïîãîäíûå óñëîâèÿ: 18 °Ñ; âåòåð çà-

ïàäíûé, 0,5 ì�ñ. Îòáîð ïðîá ïî÷âû â 11 ÷ 20 ìèí

30.06.2012 ã.;

� 06.07.2012 ã. â ÷àñòíîì äîìå ä. Áåëèâî: äîì îäíî-

ýòàæíûé, äåðåâÿííûé, áðåâåí÷àòûé, ïëîùàäüþ

82 ì2. Âðåìÿ ñîîáùåíèÿ î ïîæàðå 18 ÷ 05 ìèí,

âðåìÿ ïðèáûòèÿ 18 ÷ 13 ìèí. Ïîãîäíûå óñëîâèÿ:

25 °Ñ; âåòåð ñåâåðî-çàïàäíûé, 1 ì�ñ. Îòáîð ïðîá

ïî÷âû â 19 ÷ 40 ìèí 06.07.2012 ã.;

� 22.07.2012 ã. â äà÷íîì ïîñåëêå “Ðàäóãà” âîçëå

ã. Êóðîâñêîå: äîì äâóõýòàæíûé, äåðåâÿííûé, êàð-

êàñíûé, ïëîùàäüþ 56 ì2. Âðåìÿ ñîîáùåíèÿ î

ïîæàðå 23 ÷ 15 ìèí, âðåìÿ ïðèáûòèÿ 23 ÷ 23 ìèí.

Ïîãîäíûå óñëîâèÿ: 19 °Ñ; âåòåð ñåâåðî-çàïàä-

íûé, 1 ì�ñ. Îòáîð ïðîá ïî÷âû â 06 ÷ 30 ìèí

23.07.2012 ã.;

� 05.08.2014 ã. â äà÷íîì ïîñåëêå “Ðàññâåò” âîçëå

ã. Êóðîâñêîå: äîì äâóõýòàæíûé, äåðåâÿííûé, êàð-

êàñíûé, ïëîùàäüþ 53 ì2. Âðåìÿ ñîîáùåíèÿ î

ïîæàðå 10 ÷ 24 ìèí, âðåìÿ ïðèáûòèÿ 10 ÷ 38 ìèí.

Ïîãîäíûå óñëîâèÿ: 22 °Ñ; âåòåð ñåâåðíûé, 2 ì�ñ.

Îòáîð ïðîá ïî÷âû â 12 ÷ 10 ìèí 05.08.2014 ã.

Îòáîð ïðîá ïî÷â ïðîèçâîäèëñÿ â ñîîòâåòñòâèè ñ

ÃÎÑÒ 174.3.01–83 (ÑÒ ÑÝÂ 3847–82) (Îõðàíà ïðè-

ðîäû. Ïî÷âû. Îáùèå òðåáîâàíèÿ ê îòáîðó ïðîá) íà

äâóõ ó÷àñòêàõ: îäèí áûë ðàñïîëîæåí ïî íàïðàâëå-

íèþ âåòðà, äðóãîé (êîíòðîëüíûé) — â ïðîòèâîïî-

ëîæíîì íàïðàâëåíèè. Íà ðàññòîÿíèè 10 ì äðóã îò

äðóãà ïî ïåðèìåòðó ñ íàâåòðåííîé è ïîäâåòðåííîé

ñòîðîíû îò î÷àãà ïîæàðà â íåïîñðåäñòâåííîé áëè-

çîñòè îò íåãî è íà ðàññòîÿíèè 15 è 30 ì áûëî îòîáðà-

íî ïî òðè îáðàçöà ïî÷âû. Äëÿ äàëüíåéøèõ èññëåäî-

âàíèé ïðîáû ïî÷âû áûëè èçìåëü÷åíû è ïðîñåÿíû

÷åðåç ñèòî äëÿ ïîëó÷åíèÿ ÷àñòèö ðàçìåðîì 1 ìì

(ÃÎÑÒ 17.4.4.02–84. Îõðàíà ïðèðîäû. Ïî÷âû. Ìå-

òîäû îòáîðà è ïîäãîòîâêè ïðîá äëÿ õèìè÷åñêîãî,

áàêòåðèîëîãè÷åñêîãî, ãåëüìèíòîëîãè÷åñêîãî àíà-

ëèçà).

Ñîäåðæàíèå äèáåíçî-ï-äèîêñèíîâ (ÏÕÄÄ) è äè-

áåíçîôóðàíîâ (ÏÕÄÔ) â ïðîáàõ îïðåäåëÿëè ìåòî-

äîì õðîìàòî-ìàññ-ñïåêòðîìåòðèè (ÕÌÑ) ïî ìåòî-

äèêå ÏÍÄ Ô 16.1:2:2.2:3.56–2008 [16]. Â íàñòîÿùåå

âðåìÿ ÕÌÑ ïðèçíàíà íàèáîëåå íàäåæíûì ìåòîäîì

àíàëèòè÷åñêîãî îïðåäåëåíèÿ ñîäåðæàíèÿ ÏÕÄÄ è

ÏÕÄÔ â ðàçëè÷íûõ ìàòðèöàõ áëàãîäàðÿ âûñîêîé

÷óâñòâèòåëüíîñòè è ñåëåêòèâíîñòè. Âñëåäñòâèå ðÿäà

îáúåêòèâíûõ ïðè÷èí îáðàçöû çàãðÿçíåííîé ïî÷âû,

îòîáðàííûå íà ìåñòå ÷åòûðåõ ïîæàðîâ, áûëè îáú-

åäèíåíû â îáùóþ ïðîáó.

Àíàëèç îáðàçöîâ ïî÷âû ñ çîëîé ïîêàçàë, ÷òî â

íèõ ïðèñóòñòâóþò 17 ðàçëè÷íûõ ïîëèõëîðèðîâàí-

íûõ äèîêñèíîâ è äèáåíçîôóðàíîâ, âêëþ÷àÿ ñàìûé

òîêñè÷íûé èç íèõ — òåòðàõëîðäèáåíçî-ï-äèîêñèí

(2,3,7,8-ÒÕÄÄ) (òàáë. 1 è 2). Â äîñòóïíûõ èñòî÷íè-

êàõ ëèòåðàòóðû äàííûå îá ýòîì îòñóòñòâóþò. Òîê-

ñè÷íîñòü äèîêñèíîâ ïðåäñòàâëåíà â òàáëèöàõ â ìàñ-
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ñîâûõ äîëÿõ è â äèîêñèíîâîì ýêâèâàëåíòå (â äîëÿõ

òîêñè÷íîñòè 2,3,7,8-ÒÕÄÄ (I), ïðèíÿòîé çà åäèíèöó

ñ ó÷åòîì èõ ìàññîâîé äîëè).

Äëÿ òîãî ÷òîáû îáúÿñíèòü ïðèñóòñòâèå â ïî÷âå

ïîñëå ïîæàðîâ â æèëûõ äåðåâÿííûõ äîìàõ äèîêñè-

íîâ è äèáåíçîôóðàíîâ, â ëàáîðàòîðíîé óñòàíîâêå

áûëè ñîææåíû ìàòåðèàëû, êîòîðûå ñîñòàâëÿþò ãî-

ðþ÷óþ íàãðóçêó æèëûõ ïîìåùåíèé. Â îáðàçîâàâ-

øåéñÿ çîëå ìåòîäîì ÕÌÑ òàêæå áûëè íàéäåíû äè-

îêñèíû è äèáåíçîôóðàíû (ñì. òàáë. 1).

Àíàëèç äàííûõ òàáë. 2 ïîêàçûâàåò, ÷òî íà ðàñ-

ñòîÿíèè äî 30 ì îò î÷àãà ïîæàðà ïðè ñãîðàíèè 1 êã

ãîðþ÷åé íàãðóçêè æèëûõ ïîìåùåíèé â êàæäîì êè-

ëîãðàììå ïî÷âû íàõîäèëîñü ïðèáëèçèòåëüíî 17 %

äèîêñèíîâ. Ýòî ñâÿçàíî ñ òåì, ÷òî ëåòó÷åñòü äèîêñè-

íîâ íåçíà÷èòåëüíà, õîòÿ îíè ñïîñîáíû â âèäå àýðî-

çîëüíûõ ÷àñòèö ïåðåíîñèòüñÿ âîçäóøíûìè ìàññàìè.

Åñëè ïðèíÿòü ìàññó âûãîðåâøåé ãîðþ÷åé íà-

ãðóçêè íà îäíîì ïîæàðå ðàâíîé 40 êã�ì2, à ïëîùàäü

ïîæàðà — 50–80 ì2, òî íà ïåïåëèùàõ â çîëå ìîæåò

Çàìåùåííûå

ÏÕÄÄ�ÏÕÄÔ
ÄÝ (I-TEF)*

Ìàññîâàÿ äîëÿ, íã�êã Ýêâèâàëåíòíîå çàãðÿçíåíèå, íãÄÝ�êã

Ïî÷âà ñ çîëîé
ïîñëå ïîæàðîâ

Çîëà ïîñëå ëàáîðà-
òîðíûõ èñïûòàíèé

Ïî÷âà ñ çîëîé
ïîñëå ïîæàðîâ

Çîëà ïîñëå ëàáîðà-
òîðíûõ èñïûòàíèé

2,3,7,8-ÒÕÄÄ 1 0,07 0,71 0,070 0,711

1,2,3,7,8-ÏåÕÄÄ 0,5 0,21 2,30 0,107 1,148

1,2,3,4,7,8-ÃêÕÄÄ 0,1 0,11 0,85 0,011 0,085

1,2,3,6,7,8-ÃêÕÄÄ 0,1 0,37 1,01 0,037 0,101

1,2,3,7,8,9-ÃêÕÄÄ 0,1 1,47 1,62 0,147 0,162

1,2,3,4,6,7,8-ÃïÕÄÄ 0,01 0,73 2,33 0,007 0,023

ÎÕÄÄ 0,001 3,34 6,11 0,003 0,006

2,3,7,8-ÒÕÄÔ 0,1 1,26 10,8 0,126 1,076

1,2,3,7,8-ÏåÕÄÔ 0,05 1,66 14,1 0,083 0,704

2,3,4,7,8-ÏåÕÄÔ 0,5 0,26 10,5 0,132 5,233

1,2,3,4,7,8-ÃêÕÄÔ 0,1 2,46 14,8 0,246 1,475

1,2,3,6,7,8-ÃêÕÄÔ 0,1 4,04 13,8 0,404 1,382

2,3,4,6,7,8-ÃêÕÄÔ 0,1 7,19 7,67 0,719 0,767

1,2,3,7,8,9-ÃêÕÄÔ 0,1 1,61 2,14 0,161 0,214

1,2,3,4,6,7,8-ÃïÕÄÔ 0,01 1,86 16,3 0,019 0,163

1,2,3,4,6,7,8,9-ÃïÕÄÔ 0,01 0,74 2,42 0,007 0,024

ÎÕÄÔ 0,001 9,20 8,31 0,009 0,008

Ïðåäåë îïðåäåëåíèÿ ïî (13Ñ12)

2,3,7,8-ÒÕÄÄ, íã�êã** 0,66 0,16 – –

* ÄÝ (I-TEF) — äèîêñèíîâûå ýêâèâàëåíòû òîêñè÷íîñòè â ñîîòâåòñòâèè ñ íîðìàòèâíûìè äîêóìåíòàìè.

** Ïðåäåë îïðåäåëåíèÿ ïî (13Ñ12) 2,3,7,8-ÒÕÄÄ (íã�êã) — ãðàíèöû îòíîñèòåëüíîé ïîãðåøíîñòè �� (%) ïðè Ð = 0,95. Ïðå-

äåë îïðåäåëåíèÿ — êîëè÷åñòâî âåùåñòâà, êîòîðîå îáåñïå÷èâàåò îòêëèê, îòíîøåíèå êîòîðîãî ê ôîíó ñîñòàâëÿåò íå ìåíåå 3:1

äëÿ êàæäîãî ðåãèñòðèðóåìîãî èîíà ïðè óñëîâèè âûïîëíåíèÿ îñíîâíûõ òðåáîâàíèé ê õðîìàòî-ìàññ-ñïåêòðîìåòðè÷åñêîé

èäåíòèôèêàöèè (ïðàâèëüíûå âðåìÿ óäåðæèâàíèÿ è èçîòîïíîå ñîîòíîøåíèå). Ðàñ÷åò ïðåäåëà îïðåäåëåíèÿ ïðîâîäèòñÿ äëÿ

êàæäîãî èç 17 èíäèâèäóàëüíûõ ÏÕÄÄ�ÏÕÄÔ.

Ï ð è ì å ÷ à í è å . ÎÕÄÄ — îêòàõëîðäèáåíçî-ï-äèîêñèí, ÎÕÄÔ — îêòàõëîðäèáåíçîôóðàí.

Òàáëèöà 1. Ñîäåðæàíèå ïîëèõëîðèðîâàííûõ äèîêñèíîâ è äèáåíçîôóðàíîâ (ÏÕÄÄ�ÏÕÄÔ) â ïî÷âå âáëèçè î÷àãîâ ïîæà-
ðîâ â äåðåâÿííûõ äîìàõ ñåëüñêèõ ïîñåëåíèé Ìîñêîâñêîé îáëàñòè è â îáðàçöàõ çîëû ïîñëå ñæèãàíèÿ ìàòåðèàëîâ ãîðþ-
÷åé íàãðóçêè â ëàáîðàòîðíûõ óñëîâèÿõ

Âèä îáðàçöà
Ôàêòè÷åñêîå

ýêâèâàëåíòíîå

çàãðÿçíåíèå, íãÄÝ�êã

ÏÄÊ ïî÷âû, íã�êã [17]

ÏÕÄÄ ÏÕÄÔ

Ïî÷âà ñ ïîæàðîâ â æèëûõ äîìàõ 2,29
5 5

Çîëà ïîñëå ñæèãàíèÿ ãîðþ÷åé íàãðóçêè â ëàáîðàòîðíûõ óñëîâèÿõ 13,3

Òàáëèöà 2. Ñóììàðíàÿ ìàññîâàÿ äîëÿ õëîðçàìåùåííûõ äèáåíçî-ï-äèîêñèíîâ è äèáåíçîôóðàíîâ (â ïåðåñ÷åòå íà 2,3,7,8-
ÒÕÄÄ)
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ïðèñóòñòâîâàòü ïðèìåðíî îò 26600 äî 42560 íã äè-

îêñèíîâ, à â ïî÷âå îêîëî íèõ — îò 4580 äî 7328 íã.

Ïðè ýòîì â çîëå ìàòåðèàëîâ, êîòîðûå âõîäÿò â ãî-

ðþ÷óþ íàãðóçêó ïîìåùåíèé è áûëè ñîææåíû â ëàáî-

ðàòîðèè, êîëè÷åñòâî äèîêñèíîâ ïî ÃÍ 2.1.7.3298–15

ïðåâûøàåò ÏÄÊ ïî÷òè â 3 ðàçà [17]. Â òî æå âðåìÿ

ïî íîðìàòèâàì, äåéñòâîâàâøèì ðàíåå, ñîäåðæàíèå

äèîêñèíîâ â îáðàçöàõ çîëû è ïî÷âû ïðåâûøåíî ñî-

îòâåòñòâåííî â 40 è 7 ðàç (ñì. òàáë. 2) [18].

Âñå îáíàðóæåííûå â çîëå è ïî÷âå äèîêñèíû è

äèáåíçîôóðàíû èìåþò îáùèå ñâîéñòâà: ðàñïðîñòðà-

íÿþòñÿ ïî âîçäóõó, âîäå è ïèùåâûì öåïÿì; íàêàï-

ëèâàþòñÿ â ýêîñèñòåìàõ ñóøè è âîäîåìîâ èç-çà äëè-

òåëüíîãî ïåðèîäà ïîëóâûâåäåíèÿ [13–15, 19]. Â ïî-

ñëåäíåì îíè ñõîäíû ñ âîçäåéñòâèåì íà îðãàíèçì

ðàäèîíóêëèäîâ è òÿæåëûõ ìåòàëëîâ.

Íàëè÷èå ó äèîêñèíîâ ïåðå÷èñëåííûõ ñâîéñòâ

ïðîâîöèðóåò íàðóøåíèå ó ÷åëîâåêà ôóíêöèé ðåïðî-

äóêòèâíîé, ãîðìîíàëüíîé, èììóííîé ñèñòåì, ðàç-

âèòèå îíêîëîãè÷åñêèõ çàáîëåâàíèé, âðîæäåííûõ äå-

ôåêòîâ, íàðóøåíèå ðàçâèòèÿ [13–15, 19, 20].

Â ëèòåðàòóðå èìåþòñÿ ïðèìåðû, ïîäòâåðæäà-

þùèå âîçäåéñòâèå äèîêñèíîâ íà çäîðîâüå ïîæàð-

íûõ, ïðèíèìàâøèõ ó÷àñòèå â òóøåíèè êðóïíûõ ïî-

æàðîâ; äîñòîâåðíî äîêàçàíî ïðèñóòñòâèå ýòèõ ñó-

ïåðòîêñèêàíòîâ â ïðîäóêòàõ ãîðåíèÿ è â îðãàíèçìå

òóøèâøèõ [21].

Çàêëþ÷åíèå

Ïîñòîÿííûé êîíòàêò ñ äèîêñèíàìè, ñîïðîâîæäà-

þùèéñÿ èõ áèîíàêîïëåíèåì â îðãàíèçìå ÷åëîâåêà,

äàæå ïðè ìåíåå çíà÷èòåëüíûõ ðàçîâûõ âûáðîñàõ îò

ïîæàðîâ â æèëûõ äîìàõ ïî ñðàâíåíèþ ñ êðóïíûìè

ïîæàðàìè ìîæåò ñòàòü ïðè÷èíîé çàáîëåâàíèé ñðå-

äè íàñåëåíèÿ è ïîæàðíûõ, à òàêæå èõ ïîòîìñòâà.

Â ñâÿçè ñ ýòèì âàæíî îòìåòèòü, ÷òî óñòàíîâëåíèå

äëÿ äèîêñèíîâ áîëåå “ìÿãêèõ” ãèãèåíè÷åñêèõ íîð-

ìàòèâîâ (ÃÍ 2.1.7.3298–15 [17]) ìîæåò ïîâûñèòü ôàê-

òîð ðèñêà äëÿ çäîðîâüÿ íå òîëüêî ïîæàðíûõ, íî è íà-

ñåëåíèÿ. Äî îáíàðóæåíèÿ äèîêñèíîâ â ïî÷âàõ ïðè

ïîæàðàõ â æèëûõ äîìàõ äîêàçàòåëüñòâà îïàñíîñòè

ýòèõ ñîáûòèé äëÿ íàñåëåíèÿ îòñóòñòâîâàëè. Â ñâÿçè

ñ ýòèì ìîæíî ñäåëàòü âûâîä, ÷òî áåç êîíòðîëÿ êà÷å-

ñòâà ïî÷â è ãðóíòîâ, âîäû èç íàçåìíûõ è ïîäçåìíûõ

âîäîèñòî÷íèêîâ âáëèçè ìåñò ïîæàðîâ îïàñíî îñó-

ùåñòâëÿòü íîâóþ çàñòðîéêó ýòèõ òåððèòîðèé, à òàê-

æå óïîòðåáëÿòü â ïèùó ñåëüñêîõîçÿéñòâåííûå êóëü-

òóðû, âûðàùèâàåìûå íà ïî÷âàõ, çàãðÿçíåííûõ äè-

îêñèíàìè.

Äëÿ çàùèòû æèçíè è çäîðîâüÿ íàñåëåíèÿ îò âîç-

äåéñòâèÿ äèîêñèíîâ, ïîñòóïàþùèõ â îêðóæàþùóþ

ñðåäó ïðè ïîæàðàõ, ìîæíî ðåêîìåíäîâàòü âíåñåíèå

â çàãðÿçíåííóþ ïî÷âó ðàñòèòåëüíîãî ãðóíòà ñ öåëüþ

óâåëè÷èòü ñêîðîñòü åå ñàìîî÷èùåíèÿ çà ñ÷åò ïîâû-

øåíèÿ ïëîäîðîäèÿ.

Êðîìå òîãî, öåëåñîîáðàçíî ðàçðàáîòàòü äëÿ ïî-

æàðíûõ ïåðñîíàëüíûå äàò÷èêè äëÿ îïðåäåëåíèÿ â

îðãàíèçìå åäèíîâðåìåííûõ è íàêîïèòåëüíûõ äîç

äèîêñèíîâ è ïðèíÿòèÿ ñâîåâðåìåííûõ ìåð ïî ïîä-

äåðæàíèþ èõ ðàáîòîñïîñîáíîñòè è ñîõðàíåíèþ çäî-

ðîâüÿ.

Â öåëîì ïðîáëåìà çàãðÿçíåíèÿ ñîõðàíÿåò ñâîþ

àêòóàëüíîñòü è òðåáóåò äîïîëíèòåëüíîãî èçó÷åíèÿ

ðàñïðîñòðàíåíèÿ äèîêñèíîâ è äèáåíçîôóðàíîâ â ïðî-

ñòðàíñòâåííûõ è âðåìåííûõ êîîðäèíàòàõ, ñ ó÷åòîì

òîãî ÷òî â ïî÷âå ïîñëå ïîæàðîâ â æèëûõ äîìàõ íàé-

äåíû ïåíòàõëîðçàìåùåííûé äèîêñèí (1,2,3,7,8-

ÏåÕÄÄ), ïåðèîä ïîëóâûâåäåíèÿ êîòîðîãî èç îðãàíèç-

ìà ñîñòàâëÿåò 15,7 ëåò, òîãäà òàê ó ñàìîãî òîêñè÷íî-

ãî 2,3,7,8-ÒÕÄÄ — â ñðåäíåì 7–10 ëåò [22].

Ìîíèòîðèíã ôàêòîðîâ âîçäåéñòâèÿ ïîæàðîâ â æè-

ëûõ çäàíèÿõ íà îêðóæàþùóþ ñðåäó äàåò âîçìîæ-

íîñòü áîëåå òî÷íî îöåíèòü âðåä è ðèñê ýìèññèè ïðî-

äóêòîâ ãîðåíèÿ äëÿ æèçíè è çäîðîâüÿ íàñåëåíèÿ è

ïîæàðíûõ.
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ABSTRACT

This study examines the issue of ensuring environmental protection on fires in the residential buildings.

The containment of soil with dibenso-p-dioxins and dibenzofurans associated with residential buildings

fires was proven for the first time ever by using chromatography-mass spectrometric method.

Aggregate mass content of 2,3,7,8-chlorine-substitution dibenso-p-dioxins and dibenzofurans in

soil samples (equivalent to 2,3,7,8-tetrachlorodibenzo-p-dioxins) found near seats of fire in Moscow

region amounts to 2.29 ng�kg and for the ashes of burnt combustible content of residential buildings it

amounts to 13.3 ng�kg.

Dioxins and dibenzofurans can spread through air, water and food chains; to accumulate in living

organisms, have a long half-life. In this they show similarities with the effects of radionuclides and

heavy metals on terrestrial ecosystems and water bodies.

The accumulation of dioxins and dibenzofurans in human organism provoke the dysfunction of

the reproductive, hormonal, immune systems, cancer, birth defects, impaired development.

The constant contact with dioxins can be the reason of diseases appearance among the population

and fire fighters as well as their descendants even at less significant one time emission of such

superecotoxicants during a fire in residential buildings in comparison with the large fire.

It is dangerous to make new building development of the territory as well as to eat cultures, being

grown in the soil, polluted by dioxins without proper quality control of soils and grounds as well as

to use water from ground and underground water sources near the places where have been fires.

To protect human life and health from the effects of dioxins entering the environment with soil

fires one may recommend adding vegetable soil in it to increase fertility.

Furthermore it is reasonable to develop individual sensors for firemen to determine nonrecurring

and accumulative doses of dioxins in the body and to take timely measures for maintaining their

performance capabilities and health preservation.

Therefore, the problem of identifying, monitoring and mitigating the factors of fire effects on

a person and his living environment remains a critical challenge.

Keywords: ecological safety; fire safety; fires of residential buildings, dead and injured in the fires;

the toxicity of polychlorinated dioxins and dibenzofurans; gas chromatography-mass spectrometry;

soil pollution.

REFERENCES

1. About environmental protection. Federal law on 10.01.2002 No. 7. Sobraniye zakonodatelstva RF —

Collection of Laws of the Russian Federation, 2002, no. 2, art. 133 (in Russian).

2. Basics of the state policy in the field of environmental development of the Russian Federation for

the period up to 2030. Resolution of the RF Government on 18.12.2012 No. 2423-r. Available at:

http:��base.garant.ru�70169264� (Accessed 4 April 2016).

3. Lubich V. A., Popov G. I. Sotsialnoye upravleniye ekologicheskoy bezopasnostyu na munitsipalnom

urovne (na primere Moskovskoy oblasti) [Social management of environmental safety at the municipal

level (in the example of the Moscow region)]. Moscow, Prava cheloveka Publ., 2007. 40 p.

4. Zakharova G. S., Isaeva L. K., Podgrushny A. V., Sokolov S. V. Rol pozharnogo monitoringa zhiloy

zastroyki v obespechenii ekologicheskoy bezopasnosti naseleniya [The role of fire in monitoring

the housing for ensuring environmental safety of the population]. Pozhary i chrezvychaynyye situatsii:

predotvrashcheniye, likvidatsiya — Fire and Emergencies: Prevention, Elimination, 2013, no. 1, pp. 42–49.

5. Matyushin A. V. (ed.). Pozhary i pozharnaya bezopasnost v 2014 godu. Statisticheskiy sbornik [Fires

and fire safety in 2014. Statistical yearbook]. Moscow, 2015. 124 p.

6. Site of General Directorate of the regional security of the Moscow region. Available at:

http:��gurb.mosreg.ru (Accessed 2 April 2016) (in Rissian).

7. About the statement of the Order of the accounting of the fires and their consequences. The order of

the Ministry of Emergency Situations of the Russian Federation on 21.11.2008 No. 714. Available at:

http:��www.garant.ru�products�ipo�prime�doc�94531 (Accessed 5 April 2016) (in Russian).



ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2016 ÒÎÌ 25 ¹ 626

ÏÎÆÀÐÍÀß ÁÅÇÎÏÀÑÍÎÑÒÜ ÇÄÀÍÈÉ, ÑÎÎÐÓÆÅÍÈÉ, ÎÁÚÅÊÒÎÂ

8. Instruction on the procedure of state statistical reporting fires and their consequences in the Russian

Federation. Annex 1 to the Order of the Ministry of Internal Affairs of Russia on 30.06.1994 No. 332.

Available at: http:��base.consultant.ru�cons�cgi�online.cgi?base=LAW;dst=100018;n=4106;req=doc

(Accessed 6 April 2016) (in Russian).

9. Reimers N. F. Ekologiya (teorii, zakony, pravila, printsipy i gipotezy) [Ecology (theories, laws, rules,

principles and hypotheses)]. Moscow, Journal “Young Russia” Publ., 1994. 367 p.

10. On the recognition of a regulatory legal act of the Ministry of Internal Affairs of the Russian Federation

as invalid. The order of the Ministry of Internal Affairs of Russia on 23.12.2008 No. 1133. Available at:

http:��base.garant.ru� 195034� (Accessed 11 April 2016) (in Russian).

11. Isaeva L. K. Ekologicheskiye posledstviya pozharov. Dis. dokt. tekhn. nauk [Environmental effects of

fires. Dr. techn. sci. diss.]. Moscow, 2001. 107 p.

12. Isaeva L. K., Vlasov A. G., Sulimenko V. A., Jakerson V. I. The pollution of atmosphere as a result

in dwelling houses in Russia. 29th International Symposium on Combustion, Hokkaido University,

July 21–26 2002. Work in Progress poster presentation of 29th Symposium, 2002, p. 59.

13. Fedorov L. A. Dioksiny kak ekologicheskaya opasnost: retrospektiva i perspektivy [Dioxins as a ecolo-

gical danger: retrospective and perspective]. Moscow, Nauka Publ., 1993. 266 p.

14. Isaeva L. K. Pozhary i okruzhayushchaya sreda [Fires and environment]. Moscow, Kalan Publ., 2001.

222 p.

15. Kiselev A. V., Khudoley V. V. Otravlennyye goroda [Poisoned city]. Moscow, Greenpeace Publ.,

1997. 84 p.

16. PND F 16.1:2:2.2:3.56–2008. Methods of measurement of the mass fraction of polychlorinated di-

benzo-p-dioxins and dibenzofurans in soils, sludges, sediments, sludge, fly ash by gas chromato-

graphy-mass spectrometry. Available at: http:��www.normacs.ru�Doclist�doc�119VC.html (Accessed

11 April 2016) (in Russian).

17. Hygienic standards 2.1.7.3298–15. Approximate allowable concentration (MAC) of polychlorinated

dibenzo-p-dioxins and dibenzofurans (in terms of 2,3,7,8-tetrachlorodibenzo-p-dioxin and its analo-

gues) in the soil of populated areas, agricultural land and industrial sites. Available at: http:��base.ga-

rant.ru�71212470� (Accessed 11 April 2016) (in Russian).

18. Order of Ministry of Health of the USSR on 08.09.1986 No. 697. Available at: http:��www.dioxin.ru�
doc�dioxin-pdk-rus.htm (Accessed 11 April 2016) (in Russian).

19. Frank A. P. C. G., Schrap S. M. Bioaccumulation of some polychlorinated dibenzo-p-dioxins and octa-

chlorodibenzofuran in the guppy (Poeciliareticulata). Chemosphere, 1990, vol. 20, no. 5, pp. 495–512.

DOI: 10.1016�0045-6535(90)90107-5.

20. Yufit S. S. Is there any connection between the toxicity of polychlorinated polyaromatic compounds

with their solubility in water. Organohalogen Compounds, 1997, vol. 33, pp. 165–168.

21. Budarina L. A. Otsenka izmeneniy biokhimicheskikh pokazateley pri formirovanii proizvodstvenno-

obuslovlennoy patologii u pozharnykh. Dis. kand. med. nauk [Evaluation of changes of biochemical

parameters in the formation of production-induced pathology in fire. Cand. med. sci. diss.]. Irkutsk,

2008. 132 p.

22. Flesch-Janys D. Elimination of polychlorinated dibenzo-p-dioxins and dibenzofurans in occupationally

exposed persons. Journal of Toxicology and Environmental Health, 1996, vol. 47, pp. 363–378. DOI:

10.1080�009841096161708.

For citation: Isaeva L. K., Nikitina G. S., Sulimenko V. A. Pozharnaya i ekologicheskaya bezopas-

nost zhilykh zdaniy [Fire and ecological safety of residential buildings]. Pozharovzryvobezopasnost

— Fire and Explosion Safety, 2016, vol. 25, no. 6, pp. 19–26. DOI: 10.18322/PVB.2016.25.06.19-26.


