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AHHOTauA

PerynupoBanue B cepe 3amThl OKpyKaromei cpeibl M 0e30IacHOCTH YKU3HEIeATENTFHOCTH YeJI0OBeKa Mpeaoia-
raeT MUHAMH3AILUIO BO3ACHCTBIS BEIOPOCOB IIPOMBIIIICHHBIX MIPEANPUSATHI Ha JIECHOH ITOKPOB M PACTUTENHHOCTh
BOJTM3H MX PACIONOKEHHA. AJTFOMUHHUEBBIE U TIIMHO3EMHBIE 3aBOJIbI SBIIAIOTCS HanOoJiee XapaKTepHBIM IPUMEPOM
TaKOTO OTPHUIIATEFHOTO Bo3zeiicTBHA. OCHOBHBIMY 3arps3HSIONIIMY BEIIECTBAMH, BRIOPACHIBAEMbIMH B aTMOchepy
TP DIIEKTPOJIMTHYECKOM MOTyYCHUH ATFOMHHVIS, SBISFOTCS OKCHJT YTIIEPO/a, OKCHJ Cepbl, (PTOPHUCTHINA BOJOPOI,
TBepable QTopHbl, GTOPUIBI YIIIEpOaa, MOIHAPOMATHYECKHE YIIIEBOAOPOIb], MbUTh. MaKCHMalbHBIE BHIOPOCHI
BPEIHBIX BEIIECTB B aTMOCc(epy 1 MapHUKOBBIX Ta30B HaOMoaaoTcs y bparckoro n KpacHosIpcKoro amoMHHHEBBIX
3aBOJIOB. BBICOKMI YpOBEHb pEKpEaIiOHHON HAarpy3KH M TEXHOTEHHOE 3arps3HEeHHe aTMOC(Ephl IBISIOTCS
(haxTOpamM¥ aHTPOTIOT€HHOM JeTpaali APEBOCTOS, TPABSIHICTOTO sIpyca ¥ TOPU3OHTOB MOUB. B JrecHBIX OromeHo3ax
HaOmoaeTcs HapylleHHe MOYBEHHOTO TOKPOBa, TpaHC(OpMAmus MOYBEHHO-TIOTIIOTHTENFHOTO KOMITIEKCA
BO3pacTaHNe aKKyMYJISIAN TIOJUTFOAHTOB B PACTEHHAX U TI0YBE, a TAKKe CYIIECTBEHHOE M3MEHEHNE BU3YATbHBIX U
MOP(OCTPYKTYpPHBIX ITApaMETPOB PACTEHHI, MOP(HOTOTHUECKUX 1 (PIB3HUECKIX XapaKTEPUCTHK IMOYB. /|15t KpyITHBIX
AMOMHHHUEBBIX 3aBOJIOB C TEXHOJOTHEW CaMOOOXKUTAIOMIMXCS aHOIOB 30HA CHJIBHOTO M CPETHETO 3arpsi3HEHIS
PaCTUTEITHLHOCTA M JICCOB MOXKET OICHWBAThCA BEMIMHOW 250 THIC. Ta. |11 alfOMHHHEBBIX 3aBOJOB CpEIHEH
MIPOM3BOIUTENFHOCTH C WCIION30BAHUEM CaMOOOKHTAIONMXCS aHOMIOB 30HY CHIIBHOTO M CPEIHETO 3arps3HEeHUs
MOYKHO OIIEHUTDH BeMMUuHOM 70 ThIc. Ta. [ 3aBOIOB € TpeIBAPUTEIFHO 000KKEHHBIMHA aHOIAMH 30HA CHITEHOTO
Y CPEeIHero 3arps3HeHHsT MOXKeT cocTaBiaATh 30 Thic. Ta. [IprBoanTCsS 0030p KOHKPETHBIX PE3YNHTATOB OIEHKH
BO3MIEHCTBUS TpennpusThii orpacmu. OTMedaercs HEOOXOMMMOCTh TPHUHSTHS Ha 3aKOHONATEIFHOM YpPOBHE
peleHuil, KOTopble OyIyT 0OS3bIBATh MPEATIPUATHS BBIIONHATH TIPOSKTHI JIECOBOCCTAHOBIIEHUS U JIECOPA3BEICHUS
KaK B CBOMX CAaHUTapHO-3aIUTHBIX 30HAX, TaK U HA TEPPUTOPHSX C MIPU3HAKAMI aHTPOTIOTEHHOW TUTPECCHH Jieca B
30HE BO3CHCTBUS BPEIHBIX BEIOPOCOB ATUX TPEITPHSTHA.

Conep:xanue
Bsenenne

1. AxroMuHHEBas MPOMBIIIICHHOCTD U €€ 3arps3HSIONIre BEIecTBa

2. 3arpsi3HEHUE PaCTHTEIBHOCTH OTACITHHBIMH ITPOMBIIIIEHHBIMH ITPOU3BOCTBAMH Ha IIPUMeEpe
Bpatckoro anroMuHEEBOTO 3aBO/Ia

3. CpaBHUTENBHBIA aHAIN3 PaCIIPEEIeHNs BEIOPOCOB 3arpsI3HAIONINX KOMIOHEHTOB bparckoro,
Hpxkytckoro, CasHoropckoro, KpacHosipckoro, HOBOKy3HEIIKOTO allOMUHHEBBIX 3aBOJIOB,
MOCTYNUBIIUX U3 BO3/IyXa HA CHEXKHBIN TTOKPOB

4. BBIOpOCHI 3arps3HSIOIINX BEUIECTB MIMHO3EMHBIX 3aBOJIOB

r. Cankr-IletepOypr. Poccus. © Bymueposckue cooouenus. 2026. T.85. Ne2. 37



https://teacode.com/online/udc/50/504.062.html

0O0630p Jumun B.A., Bopo6ses A.1O., Konapx B.B., Axmenos C.H., Kosnos B.A.

Bbixoanble JaHHBIE 1/ HHTHPOBAHUS PYCCKOSI3BIYHOI MeYaTHOW BEPCHM CTATHH:
Jlunua B.A., Bopo6bes A.1O., Konapx B.B., Axmenos C.H., Kosnos B.A. Bo3neiicTBue BHIOPOCOB

NPEeANPUATHI ATFOMUHUEBOW MPOMBIIIJICHHOCTH Ha OKPYKAIOIIUE 3KOCUCTEMBI. bymieposckue
coobwenus. 2026. T.85. No2. C.37-58. DOI: 10.37952/ROI-jbc-01/26-85-12-37

BeixogHble JaHHBIE 1JIS1 HUTHPOBAHNUSA PYCCKOA3BIYHONM JJIEKTPOHHOW BEepCHH CTATHH:
JIuriua B.A., Bopo6seB A.1O., Konapx B.B., Axmenos C.H., Kosznos B.A. Bo3nelicTBre BHIOPOCOB

HNPEANPUATHI AITFOMUHUEBON IIPOMBIIUIEHHOCTH Ha OKPY KAIOIHUE SKOCUCTEMBI. Bymieposckue
coobwenus B. 2026. T.12. Nel. I1d.4. DOI: 10.37952/ROl-jbc-01/26-85-2-37/ROl-jbc-RB/26-12-1-4

The output for citing the English online version of the article:

Vadim A. Lipin, Alexander Y. Vorobyov, Vyacheslav V. Kolarzh, Sergey N. Akhmedov, Vadim A. Kozlov.
Impact of emissions from aluminum industry enterprises on surrounding ecosystems. Butlerov
Communications B. 2026. Vol.12. No.1. Id.4. DOI: 10.37952/ROI-jbc-01/26-85-2-37/ROI-jbc-B/26-12-1-4

Jlureparypa

[1] Cutauxos C.JI. YraeponHoe perynupoBaHue B Poccru: HCTOKH U 0COOCHHOCTH. BecmHtuk e8pasutickol HayKu.
2022. T.14. No6. Pexxum nocrtyna: https://esj.today/PDF/44ECVN622.pdf (nata obpamenus: 12.01.2026).

[S.L. Sitnikov. Carbon regulation in Russia: origins and peculiarities. The Eurasian Scientific Journal. 2022.
Vol.14. No.6. P44ECVN622. URL.: https://esj.today/PDF/44ECVN622.pdf (Russian)]

[2] Jlykun [.A., Mesenuna O.b. OcHOBHBIE HCTOYHUKH 3aTrPS3HEHHUS aTMOC(EPBI U BEIIECTBA, BIUSIOIIIE
Ha 3JI0pPOBbE JIECOB. Aeponpodogorvcmeennasn skonomuxa. 2016. Ne9. C.69-77. Pexxum noctyma:
https://elibrary.ru/item.asp?id=26696069 [D.A. Lukin, O.B. Mezenina. The main sources of air pollution
and substances that affect forest health. Agro production and economics journal. 2016. No.9. P.69-77. URL:
https://elibrary.ru/item.asp?id=26696069 (Russian)]

[3] Turapckuii M.JI. OMuccust ¥ IOINIOLEHUE TAPHUKOBBIX I'a30B aHTPOIIOI€HHOI'O MIPOUCXOKAEHU Jiecamu Poccuu.
Asmopegpepam oucc. ... dokmopa buonoeuueckux Hayk (criert. 03.00.16). Mockea. 2007. 43c. Pexxum noctyma:
https://www.elibrary.ru/item.asp?id=15851134 [M.L. Gitarskij. Emission and absorption of greenhouse gases
of anthropogenic origin by Russian forests. PhD Thesis in Biological Sciences. Moscow. 2007. 43p. URL:
https://www.elibrary.ru/item.asp?id=15851134 (Russian)]

[4] Kuakos A.H., Koxxenkos JI.JI. Dkonoruyeckue mpoOieMbl OXpaHbl JIECOB. JIecoxo3s1icmeeHHAs UHGOpMayust.
2014. Ne4. C.25-33. Pexxum noctyma: https://elibrary.rw/item.asp?id=22677512 [A.N. Zhidkov, L.L. Kozhenkov.
Environmental problems of forests. Forestry Information. 2014. No.4. P.25-33. URL:
https://elibrary.ru/item.asp?id=22677512 (Russian)]

[5] HMamxesnmu M.A., Kopotaesa A.D. M3y4yenue Bo3neHCTBUS paCTUTETHLHOCTH HA3EMHBIX SKOCHCTEM Ha CHIKEHHE
YIJIEPOJHOTO clieqa Ha Tepputopun Poccuntickoit @eneparmu. Becmruux Poccutickoeo yHueepcumema opyicowl
Hapooos. Cepus: Dxonoeus u bezonacnocmy sicusnedesmenvrocmu. 2021. T.29. Ne4. C.315-327. DOL:
10.22363/2313-2310-2021-29-4-315-327 [M.A. Pashkevich, A.E. Korotaeva. Studying the vegetation impact of
terrestrial ecosystems on reducing the carbon footprint in the territory of the Russian Federation. RUDN Journal
of Ecology and Life Safety. 2021. Vol.29. No.4. P.315-327. DOI: 10.22363/2313-2310-2021-29-4-315-327
(Russian)]

[6] Axwmenos C.H., lpykape B.A., I'pomos b.C., ITak P.B., Koznos B.A. Omuccust 3arps3HSIOMIMX BEMIECTB MPU
AIEKTPOIUTUYECKOM MTPOU3BOICTBE amfoMuHusL. [[eemnuvie memainnwt. 2006. Nel. C.41-45. Pexxum moctyna:
https://www.elibrary.ru/item.asp?id=12795325 [S.N. Akhmedov, V.A. Drukarev, B.S. Gromov et al. Emission
of pollutants during electrolytic aluminum production. Non-Ferrous Metals. 2006. No.1. P.41-45. URL:
https://www.elibrary.ru/item.asp?id=12795325 (Russian)]

[7] WHbopMaroOHHO-TEXHUYECKUIA CIIPABOYHUK ITO HAMITYUIITUM TOCTYIHBIM TexHosorusm UTC 11-2022. Mocksa:
bropo HT/]. 2022. 273 c. [Information and technical handbook on the best available technologies ITS 11-2022.
Moscow, Bureau of NTD. 2022. 273p. (Russian)]

[8] Pynora E.M. BrusiHue TeXHOT€HHOTO 3arpsA3HEHUS Ha COCTOSHHE XBOHHBIX IPEBOCTOCB. Asmopegepam oucc. ...
dokmopa cenvckoxossicmaenuvix Hayk (crrenl. 03.00.16). Viaan-Y0s. 1999. 44c¢. Pexxum nocrtyma:
https://www.elibrary.ru/item.asp?id=30259180 [E.M. Runova. The impact of man-made pollution on the condition
of coniferous stands. PiD Thesis. Ulan-Ude. 1999. 44 p. URL: https://www.elibrary.ru/item.asp?id=30259180
(Russian)]

[9] Pynosa E.M., Yxan C.A., uxpanos O.I'. O BoccTaHOBIEHMH 3KOJIOTHYECKOTO PABHOBECUS B CAHUTApHO-
3aIIUTHOH 30He bpartckoro amomMuHNeBOTO 3aBOA. Akmyanbhbie npobnemvl aecrozo komnaekca. 2003. Ne7. C.58-
60. Pexxum noctyma: https://elibrary.ru/item.asp?id=23837829 [E.M. Runova, S.A. Chzhan, O.G. Shikhranov.
On restoring ecological balance in the sanitary protection zone of the Bratsk Aluminum Plant. Current Problems
of the Forest Complex. 2003. No.7. P.58-60. URL: https://elibrary.ru/item.asp?id=23837829 (Russian)]

38 https://butlerov.com/ © Butlerov Communications B. 2026. Vol.12. No.1. Id.4.



https://esj.today/PDF/44ECVN622.pdf
https://esj.today/PDF/44ECVN622.pdf
https://elibrary.ru/item.asp?id=26696069
https://elibrary.ru/item.asp?id=26696069
https://www.elibrary.ru/item.asp?id=15851134
https://www.elibrary.ru/item.asp?id=15851134
https://elibrary.ru/item.asp?id=22677512
https://elibrary.ru/item.asp?id=22677512
https://www.elibrary.ru/item.asp?id=12795325
https://www.elibrary.ru/item.asp?id=12795325
https://www.elibrary.ru/item.asp?id=30259180
https://www.elibrary.ru/item.asp?id=30259180
https://elibrary.ru/item.asp?id=23837829
https://elibrary.ru/item.asp?id=23837829

BO3JIEFICTBHE BbIEPOCOB IIPEIIPUATHUHI ATTFOMUHUEBOH ITPOMBILIJIEHHOCTH.... 37-58

[10] PynoBa E.M., Uxan C.A. DKoOJIOrHYECKUE acTIEKThI COCTOSHHSA JIECOB B CAHUTAPHO-3AILUTHBIX 30HAX
IIIOMUHUEBBIX 3aBOJIOB. Resour. Technol. 2003. Ned. C.102-105. Pexxum noctyma:
https://rt.petrsu.ru/journal/content _list.php?id=2945 (mata obparenus: 18.11.2025). [E.M. Runova, S.A. Chzhan.
Environmental aspects of forest conditions in sanitary protection zones of aluminum plants. Resour. Technol. 2003.
No.4. P.102-105. URL: https://cyberleninka.ru/article/n/ekologicheskie-aspekty-sostoyaniya-lesov-v-sanitarno-
zaschitnyh-zonah-alyuminievyh-zavodov (Russian)]

[11] PynoBa E.M., Koctpomunaa O.A. OrieHka cOCTOSIHUS JTUCTBEHHBIX JPEBOCTOEB B 30HAX TEXHOTEHHOTO
BozneiictBus. Becmuukx Kpacl' AY. 2007. Ne6. C.121-127. Pexum noctyna: https://elibrary.ru/item.asp?id=9588270
[E.M. Runova, O.A. Kostromina. Assessment of the condition of deciduous stands in man-made impact zones.
Bulletin of KrasGAU. 2007. No.6. P.121-127. URL.: https://elibrary.ru/item.asp?id=9588270. (Russian)]

[12] PynoBa E.M., [TyzaHoBa O.A., Yxan C.A. IIporao3 cocTosHHs XBOWHBIX IPEBOCTOEB B YCIOBUSAX MOJICPHHU3AIIHN
MIPOU3BO/ICTBA OPATCKOT0 AJIFOMUHUEBOTO 3aBOJIA. AKmyanvHbie npoonemul necHozo komnaexca. 2007. Ne20. C.15-
20. Pexxum noctyna: https://elibrary.ru/item.asp?id=23727566 [E.M. Runova, O.A. Puzanova, S.A. Chzhan.
Forecast of coniferous stands condition in conditions of modernization of Bratsk aluminum plant production.
Current Problems of the Forest Complex. 2007. No.20. P.15-20. URL: https://elibrary.ru/item.asp?id=23727566
(Russian)]

[13] PynoBa E.M., Uxan C.A., [TyzanoBa O.A. BozzeiicTBue 3arpsA3HsIONIMX BEIIECTB HA MTOYBY B pailoHEe ropojia
Bparcka. Becmuux Mockosckoeo eocyoapcmeennozo yuusepcumema neca — Jlecnoti secmuux. 2008. Nel. C.148-
150. Pexxum noctyma: https://elibrary.ru/item.asp?id=10331748 [E.M. Runova, S.A. Chzhan, O.A. Puzanova.
Infuence of polluting substances on ground in area of city of Bratsk. Bulletin of the Moscow State Forest University:
Forest Bulletin. 2008. No.1. P.148-150. URL: https://elibrary.ru/item.asp?id=10331748 (Russian)]

[14] Yxan C.A., Pynosa E.M., ITyzanoBa O.A. CocTosiHuE XBOWHBIX IPEBOCTOEB B 30HE JEUCTBUS aJIFOMUHUEBBIX
MIPOM3BOJICTB. Xgotinbie bopeanvrou 30Hbl. 2008. T.25. Ne3-4. C.305-308. Pexxum noctyma:
https://elibrary.ru/item.asp?id=11806222 [S.A. Chzhan, E.M. Runova, O.A. Puzanova. The condition of coniferous
stands in the area of aluminum production. Conifers of the Boreal Area. 2008. Vol.25. No.3-4. P.305-308. URL:
https://elibrary.ru/item.asp?id=11806222 (Russian)]

[15] Yxan C.A., Pynoa E.M., [TyzanoBa O.A., Copokuna E.A. HexoTopsie 0cOOEHHOCTH MOPOCTA B TEXHOTCHHBIX
30Hax ropona bparcka. Becmuux Kpacl'AY. 2009. Ne11(38). C.88-93. Pexxum noctyma:
https://elibrary.rw/item.asp?id=13010973 [S.A. Chzhan, E.M. Runova, O.A. Puzanova, E.A. Sorokina. Some
regrowth peculiarities in the industrial zones of Bratsk city. Bulletin of KrasGAU. 2009. No.11(38). P.88-93. URL:
https://elibrary.ru/item.asp?id=13010973 (Russian)]

[16] Yxan C.A. JlecoBopCcTBEHHAs OLIEHKA COCTOSIHUSI COCHOBBIX HACAKACHUM B YCIOBHSIX UTUTEITBHOTO TEXHOTEHHOTO
3arpsisHEHHs. Agmopeghepam ouc. ... dokmopa cenvckoxosaicmeennvix Hayk: (cnent. 06.03.02). Kpacrospck. 2014.
31 c. Pexxum nmoctyma: https://www.elibrary.ru/item.asp?id=30399236 [S.A. Chzhan. Forestry assessment of the
condition of pine plantations in conditions of prolonged anthropogenic pollution. PhD Thesis. Krasnoyarsk. 2014.
31p. URL: https://www.elibrary.rw/item.asp?id=30399236 (Russian)]

[17] PynoBa E.M., TykaueBa A.M. CocrosiHre aTMOCc(epHOTro Bo3ayxa B bpaTcke 1 orieHka COCTOSIHUS APEBECHOM
pacTUTEILHOCTH. AKmyanbHbie npobremvl aecHoeo komnaekca. 2019. NeS54. C.149-152. Pexxum noctyma:
https://elibrary.ru/item.asp?id=38196196 [E.M. Runova, A.M. Tukacheva. The condition of atmospheric air in
Bratsk and estimation of the condition of wood vegetation. Current Problems of the Forest Complex. 2019. No.54.
P.149-152. URL.: https://elibrary.ru/item.asp?id=38196196 (Russian)]

[18] PynoBa E.M., I'apunuu N.H., I'aBpunmraa M.K. KomrutekcHast omieHKa SKOJIOTHYECKOTO COCTOSHUS APEBECHBIX
pacTeHuit ypObosKocHCTeMBI bpaTcka 1o HHTerpabHOMY ITOKa3aTeli0 YCTOMUMBOCTH. X680liHble O0peanbHOl 30HbL.
2012. T.30. Ne3-4. C.312-315. Pexxum noctyma: https://elibrary.ru/item.asp?id=20285318 [E.M. Runova, LI
Gavrilin, M.K. Gavrilina. Comprehensive assessment of the ecological status of woody plants of the Bratsk urban
ecosystem based on the integral indicator of sustainability. Conifers of the Boreal Area. 2012. Vol.30. No.3-4.
P.312-315. URL: https://elibrary.ru/item.asp?id=20285318 (Russian)]

[19] Bacmibesa T.B. O BimustHIN BEIOPOCOB aTFOMIHHEBOTO 3aBOJIa HA COIEpyKaHUe (PTOPUIOB B TIOYBE C YIETOM
HEKOTOPBIX KIIMMaTHIecKuX (hakTopoB. Monoootl yuenwiii. 2017. Ne16(150). C.213-217. Pexxum moctyma:
https://elibrary.ru/item.asp?id=29042319 [T.V. Vasil'eva. On the effect of aluminum plant emissions on the content
of fluorides in the soil, taking into account some climatic factors. Young Scintist. 2017. No.16(150). P.213-217.
URL: https://elibrary.ru/item.asp?id=29042319 (Russian)]

[20] SAnuenko H.W., Makyxun B.JI., bapanoB A.H. DkcriepuMeHTa-HBIE HCCIIEOBAHNS W YMCIICHHOE MO/ICITPOBaHIE
TIPOIIECCOB pacIpocTpaHeHust pTopa B perrone T. bpatck. Onmuxa ammocgepor u oxeana. 2008. T.21. Ne10.
C.841-843. Pexxum nmoctyma: https://elibrary.ru/item.asp?id=11515511

© Bymneposckue cooougenus. 2026. T.85. Ne5. E-mail: journal.bc@gmail.com 39



https://rt.petrsu.ru/journal/content_list.php?id=2945
https://elibrary.ru/item.asp?id=9588270
https://elibrary.ru/item.asp?id=9588270
https://elibrary.ru/item.asp?id=23727566
https://elibrary.ru/item.asp?id=23727566
https://elibrary.ru/item.asp?id=10331748
https://elibrary.ru/item.asp?id=10331748
https://elibrary.ru/item.asp?id=11806222
https://elibrary.ru/item.asp?id=11806222
https://elibrary.ru/item.asp?id=13010973
https://elibrary.ru/item.asp?id=13010973
https://www.elibrary.ru/item.asp?id=30399236
https://www.elibrary.ru/item.asp?id=30399236
https://elibrary.ru/item.asp?id=38196196
https://elibrary.ru/item.asp?id=38196196
https://elibrary.ru/item.asp?id=20285318
https://elibrary.ru/item.asp?id=20285318
https://elibrary.ru/item.asp?id=29042319
https://elibrary.ru/item.asp?id=29042319
https://elibrary.ru/item.asp?id=11515511

0O0630p Jumun B.A., Bopo6ses A.1O., Konapx B.B., Axmenos C.H., Kosnos B.A.
[N.L. Yanchenko, V.L. Makukhin, A.N. Baranov. Experimental studies and numerical modeling of fluorine
propagation processes in the Bratsk region. Optics of the Atmosphere and Ocean. 2008. Vol.21. No.10. P.841-843.
URL: https://elibrary.ru/item.asp?id=11515511 (Russian)]

[21] Hlnxpanos O.I'. Biusiaue GTOpHIOB Ha IPEBECHYIO PACTUTEILHOCTh B CAHUTAPHO-3AIIMTHON 30HE OpaTcKOro
ATIOMUHHUEBOTO 3aBoJIa. A6mopegpepam oucc. ... kaHoudama cenvckoxossiicmseentvix Hayk: (cren. 03.00.16).
Kpacnospck. 2004. 24c¢. Pexxum noctyna: https://www.elibrary.ru/item.asp?id=15795235 [O.G. Shikhranov.

The effect of fluorides on woody vegetation in the sanitary protection zone of the Bratsk Aluminum Plant.
PhD Thesis. Krasnoyarsk. 2004. 24p. URL: https://www .elibrary.ru/item.asp?id=15795235 (Russian)]

[22] Crnuusiaa T.I1., Taceiiko O.B., EpactoB P.A. u np. [IpocTpancTBeHHas TMHAMHKA cofiepkanus (hTopa B XBOE
MUXTBI CHOMPCKOit (Abies sibirica L.) Bomocbopa P. bazanxa KpacHospckoro mpoMBIIIIEHHOTO PeruoHa. BecmHux
Kpacl'AY. 2018. No2(137). C.166-176. Pexxum noctyna: https://elibrary.ru/item.asp?id=32823770 [T.P. Spitsyna,
0.V. Taseyko, R.A. Erastov et. al. Spatial dynamics of fluorides in Siberian fir (4bies sibirica L.) needles in
Bazaikha river's basin of Krasnoyarsk industrial region. Vestnik KrasGAU. 2018. No.2(137). P.166-176. URL:
https://elibrary.ru/item.asp?id=32823770 (Russian)]

[23] Ockopbuna M.B., Kanyruna O.B., Adanacbea JI.B. BiusiHue BEIOpOCOB aTFOMUHHUEBOTO TIPOM3BOJICTBA HA
(hOTOCHHTETHYECKHUII anmapat JUCTBEHHUIIbI cuOUpcKoi. Cubupckuil nectotl scypuan. 2024. Nel. C.31-39. DOL:
10.15372/SJFS20240104 [M.V. Oskorbina, O.V. Kalugina, L.V. Afanas'eva. The effect of aluminum production
emissions on the photosynthetic apparatus of Siberian larch. Siberian Forest Journal. 2024. No.1. P.31-39. DOL:
10.15372/SJFS20240104 (Russian)]

[24] Yxan C.A., ITy3anoBa O.A. JIecoBOICTBEHHO-TAKCAIIMOHHAS XapaKTEPUCTHKA IPEBECHOM PACTUTENFHOCTH Ha
npumepe Topoaa bparcka. Yenexu cogpemennoco ecmecmeosuanus. 2022. Ne4. C.42-47. DOIL: 10.17513/use.37807
[S.A. Chzhan, O.A. Puzanova. Forestry and taxation characteristics of woody vegetation on the example of the city
of Bratsk. Achievements of Modern Natural Science. 2022. No.4. P.42-47. DOI: 10.17513/use.37807 (Russian)]

[25] MyxaueBa A.H. OtieHKa BO3/ICHCTBHSI aHTPOIIOT€HHBIX (PaKTOPOB CPEIbl HA COCTOSIHHE JISHIPOIICHO30B TOpo/ia
Bparcka Hepa3pylaromiMm METoIaM1 KOHTPOJIS APEBECHHBL. Agmopeghepam Oucc. ... KaHouoama
cenvckoxossticmeennvix Hayk: (criett. 06.03.02). Examepurnbype. 2022. 20c. Pexxum noctyma:
https://elar.usfeu.ru/bitstream/123456789/11676/1/Mukhacheva 22.pdf (nara obpamrenns: 12.01.2026) [A.N.
Mukhacheva. Assessment of the impact of anthropogenic environmental factors on the state of the dendrocenoses
of the city of Bratsk by non-destructive methods of wood control. PhD Thesis. Ekaterinburg. 2022. 20p. URL:
https://elar.usfeu.ru/bitstream/123456789/11676/1/Mukhacheva 22.pdf?ysclid=mbtq9rjar4411345816 (Russian)]

[26] CyxomomnoB A.Il., Sinuenko H.U., Tanosckas A.B., SIzukoB E.I'. CpaBHUTENBbHBIN aHATIN3 pacIipeaesieHuUs
KOMITOHEHTOB BRIOPOCOB JTFOMHHHEBBIX 3aBOZIOB CHOUpH. Jxonoeus u npomviunernocms Poccuu. 2018. T.22.
Ne3. C.51-55. DOI: 10.18412/1816-0395-2018-3-51-55 [A.P. Sukhodolov, N.I. Yanchenko, A.V. Talovskaya, E.G.
Yazikov. Comparative assessment of emission products distribution from Siberian Aluminum Plants. Ecology and
Industry of Russia. 2018. Vol.22. No.3. P.51-55. DOI: 10.18412/1816-0395-2018-3-51-55 (Russian)]

[27] Anuenko H.U., Bapano A.H., Sckuna O.J1. PacnipeienieHre KOMIOHEHTOB BEIOPOCOB alTFOMUHHEBOTO
MIPOM3BOJICTBA B aTMOC(epe B aTMOC(EpHBIX ocalikax balkaabCkoro MpOMBIIUICHHOTO PETHOHA. H38ecmius
svicuiux yueornvix 3asedenul. Lleemuas memanrypeus. 2014. Ne3. C.56-60. Pexxum nocrtyma:
https://elibrary.ru/item.asp?id=21685750 [N.I. Yanchenko, A.N. Baranov, O.L. Yaskina. Distribution of the
components of aluminum production emissions in the atmosphere and precipitation of the Baikal industrial Region.
News of Higher Educational Institutions. Non-Ferrous Metallurgy. 2014. No.3. P.56-60. URL:
https://elibrary.ru/item.asp?id=21685750 (Russian)]

[28] EBnmokumosa I".A., KopreiikoBa M.B., Mosrosa H.I1. MI3MeHeHuUs CBOMCTB ITOYB ¥ IOYBEHHOW OHOTHI B 30HE
BO3JIICHCTBHS a3POTEXHOTCHHBIX BRIOPOCOB KaHmamaKImeKoro amroMUHHEBOTO 3aBoja. [lousosedenue. 2013. Nel0.
C.1274-1281. DOLI: 10.7868/S0032180X13100031 [G.A. Evdokimova, M.V. Korneykova, N.P. Mozgova. Changes
in the properties of soils and soil biota in the zone affected by aerotechnogenic emissions from the Kandalaksha
Aluminum Plant. Soil Science. 2013. No.10. P.1274-1281. DOI: 10.7868/S0032180X13100031 (Russian)]

[29] Hopoxosa JI.A. bruoreoxuMuueckas HHIUKALNS BIUSHAS ATFOMHHHUCBOTO M YPaHOIOOBIBAIOIETO MMPOM3BOJICTB Ha
TIPUJIETAIOIINE TEPPUTOPUH 10 JAHHBIM M3YUCHHS JIUCTHEB TOMONSL. JJuccepmayust ... KaHOUOama 2e0no2o-
munepanocuyeckux nayx: (crietl. 1.6.21). Tomck. 2022. 159c¢. Pexxum nocTyma:
https://www.elibrary.ru/item.asp?id=54421552 [L.A. Dorokhova. Biogeochemical indication of the influence of
aluminum and uranium mining industries on adjacent territories based on the study of poplar leaves. PhD Thesis.
Tomsk. 2022. 159p. URL: https://www.elibrary.ru/item.asp?id=54421552 (Russian)]

[30] Kanyruna O.B., Tapanenko E.H., Muxaitnosa T.A., Illepruna O.B. TexHorenHoe 3arpsi3HeHHE COCHOBBIX JIECOB
MOJUIMKINYECKIMH apOMaTHIeCKUMU yriteBonoponamu. Cubupckuii necnoti sxcypran. 2015, Ned. C.51-57.

40 https://butlerov.com/ © Butlerov Communications B. 2026. Vol.12. No.1. Id.4.



https://elibrary.ru/item.asp?id=11515511
https://www.elibrary.ru/item.asp?id=15795235
https://www.elibrary.ru/item.asp?id=15795235
https://elibrary.ru/item.asp?id=32823770
https://elibrary.ru/item.asp?id=32823770
https://elar.usfeu.ru/bitstream/123456789/11676/1/Mukhacheva_22.pdf
https://elar.usfeu.ru/bitstream/123456789/11676/1/Mukhacheva_22.pdf?ysclid=mbtq9rjar4411345816
https://elibrary.ru/item.asp?id=21685750
https://elibrary.ru/item.asp?id=21685750
https://www.elibrary.ru/item.asp?id=54421552
https://www.elibrary.ru/item.asp?id=54421552

BO3JEHCTBHE BbIEPOCOB ITPEQITPUATHH AJTFOMUHUEBOH ITIPOMBILIJIEHHOCTH... 37-58

[38]

DOI: 10.15372/SJFS20150405 [O.V. Kalugina, E.N. Tarapenko, T.A. Mikhajlova, O.V. Shergina. Man-made
pollution of pine forests by polycyclic aromatic hydrocarbons. Siberian Forest Journal. 2015. No.4. P.51-57.
DOI: 10.15372/SJFS20150405 (Russian)]

Muxaiinosa T.A., Kanyruna O.B., Illepruna O.B. MOHUTOPUHT TEXHOTEHHOTO 3aTrPsI3HEHUS U COCTOSHUS
COCHOBBIX JiecoB Ha nmpuMepe MpkyTtckoii obnactu. Jlecogedenue. 2020. Ne3. C.265-273.

DOI: 10.31857/S0024114820020072 [T.A. Mikhajlova, O.V. Kalugina, O.V. Shergina. Monitoring of man-made
pollution and the state of pine forests on the example of the Irkutsk region. Forestry. 2020. No.3. P.265-273.

DOI: 10.31857/S0024114820020072 (Russian)]

Xapnyxaesa T.M., Acdanacreera JI.B., Kanmyruna O.B., Ockop6rna M.B. BunoBoii coctas u cTpyKTypa
PacTUTEIEHOCTH CBETIIOXBOMHBIX J1ecoB VIPKyTCKOW 00JI1aCTH B YCIIOBHSX 3arpsi3HEHHUS BRIOPOCAMH aJTFOMUHHEBBIX
3aBOJI0B. Cubupckuil nectotl scypran. 2022. Ne6. C.45-57. DOL: 10.15372/SJFS20220605 [T.M. Kharpukhaeva,
L.V. Afanas'eva, O.V. Kalugina, M.V. Oskorbina. Species composition and vegetation structure of light coniferous
forests of Irkutsk region in conditions of pollution from aluminum plants. Siberian Forest Journal. 2022. No.6.
P.45-57. DOI: 10.15372/SJFS20220605 (Russian)]

Kanyruna O.B., Muxaiinosa T.A., ApanackeBa JI.B. /lnHamMyka cOCTOSIHUSI COCHOBBIX JIECOB B OKPECTHOCTSIX
[enexoBckoro mpomsblnuieHHOTO TIeHTpa (MpkyTckas oonacts). [ eoepagus u npupoousie pecypcoi. 2024. T.45.
Nel. C.62-70. DOIL: 10.15372/GIPR20240106 [O.V. Kalugina, T.A. Mikhajlova, L.V. Afanas'eva. Dynamics of the
state of pine forests in the vicinity of the Shelekhovsky Industrial Center (Irkutsk region). Geography and Natural
Resources. 2024. Vol.45. No.1. P.62-70. DOI: 10.15372/GIPR20240106 (Russian)]

Adanacwesa JI.B., Kanyruna O.B., Ockopouna M.B., Xapmyxaesa T.M. Oco0eHHOCTH 3JIEMEHTapHOTO COCTaBa U
MMUTMEHTHOTO KOMITJIEKCa XBOH JIMCTBEHHHIILI CHOMPCKOW MPH BO3/ICHCTBIHN BEIOPOCOB MpKyTCKOTO
ATIOMUHUEBOTO 3aBojia. Cubupckuii aecrou sicypran. 2022. Nel. C.20-22. DOI: 10.15372/SJFS20220102

[L.V. Afanas'eva, O.V. Kalugina, M.V. Oskorbina, T.M. Kharpukhaeva. Features of the elementary composition
and pigment complex of Siberian larch needles when exposed to emissions from the Irkutsk Aluminum Plant.
Siberian Forest Journal. 2022. No.1. P.20-22. DOI: 10.15372/SJFS20220102 (Russian)]

Tarapunues A.J. DkoI0ro-1ecoBOACTBEHHBIE 0COOCHHOCTH CaHUTAPHO-(PUTONATOIOTYECKOTO COCTOSIHHS
AHTPOIIOTEHHO HApYIIeHHBIX HacaxaeHuii Cpennert Cubupu. Asmopeghepam oucc. ... 00Kmopa 6uoroeuecKux
nayx: (crien. 06.03.02). Examepurnbype. 2020. 39¢. Pexxum noctyma: https://www.elibrary.ru/item.asp?id=54472119
[A.L Tatarintsev. Ecological and forestry features of the sanitary and phytopathological state of anthropogenically
disturbed plantations in Central Siberia. PhD Thesis. Ekaterinburg. 2020. 39p. URL:
https://www.elibrary.ru/item.asp?id=54472119 (Russian)]

[Tpenosckuit B.A. Onienka cocTosiHMS 9KOCHCTEM B 30He BIUAHUS CassHOrOPCKOT0 MPOMBIIIJIEHHOTO KOMILIIEKCA.
Becmuux Tomckoeo eocydapemeennoco ynusepcumema. 2011. Ne347. C.204-207. Pexxum noctyma:
https://elibrary.ru/item.asp?id=16400951 [V.A. Prelovskiy. State assessment of ecosystems within the influence
zone of the Sayanogorsky industrial complex. Bulletin of Tomsk State University. 2011. No.347. P.204-207. URL:
https://elibrary.ru/item.asp?id=16400951 (Russian)]

Kanyruna O.B., Hlepruna O.B., Muxaiinosa T.A. OreHka aHTpONOreHHON HAPYIIEHHOCTH JIECHBIX
OMOTeOIIEHO30B B TOPOJICKOM cpefie (Ha mpumepe T. bpatcka). Hzsecmusn Upkymckozo 20CyoapcmeenHoco
yuusepcumema. Cepusi: Hayxu o 3emne. 2017. T.19. C.48-67. Pexxum gocryma:
https://elibrary.rw/item.asp?id=28888591 [O.V. Kalugina, O.V. Shergina, T.A. Mikhailova. Assessment of Forest
Biogeocenosis Anthropogenic Decline Within Urban Territories (the Bratsk city as Model). News of Irkutsk State
University Series: Earth Sciences. 2017. Vol.19. P.48-67. URL.: https://elibrary.ru/item.asp?id=28888591
(Russian)]

Craiikoa T.b., Oxnamaukosa E.H. AHaim3 BEIOPOCOB 3arps3HSIONMX BemiecTB B atMochepy OAO
"KpacHosipckuii aimromunaneBblid 3aBoxa’ ("PYCAJI", KpacHosipck). Axkmyanbhbie npobaemvl aguayuu u
rxocmonasmuxu. 2011. T.1. Ne7. C.260-262. Pexxum moctymna: https://elibrary.ru/item.asp?id=22600829

[T.B. Stajkova, E.N. Okladnikova. Analysis of pollutant emissions into the atmosphere of JSC Krasnoyarsk
Aluminum Plant (RUSAL, Krasnoyarsk). Current Issues in Aviation and Astronautics. 2011. Vol.1. No.7. P.260-
262. URL: https://elibrary.ru/item.asp?id=22600829 (Russian)]

Crenanos B.C., Crenanosa T.b. OnieHka HHTErpajgbHOTO HETATUBHOTO BO3ACHCTBUS METAIITYPTHUYECKUAX
TIPOLIECCOB Ha OKPY>KAOIIYIO Cpefy (Ha mpuMepe MPOU3BOACTBA TIMHO3EMA). Becmmuuk Upkymckoeo
2ocyoapcmeentoeo mexnuyecko2o yHugepcumema. 2011. Ne6(53). C.26-31. Pexxum nocryma:
https://elibrary.ru/item.asp?id=16519745 [V.S. Stepanov, T.B. Stepanova. Assessment of metallurgical process
integrated negative effects of on the environment (on the example of alumina). Bulletin of the Irkutsk State
Technical University. 2011. No.6(53). P.26-31. URL: https:/elibrary.ru/item.asp?id=16519745 (Russian)]

© Bymneposckue cooougenus. 2026. T.85. Ne5. E-mail: journal.bc@gmail.com 41



https://www.elibrary.ru/item.asp?id=54472119
https://www.elibrary.ru/item.asp?id=54472119
https://elibrary.ru/item.asp?id=16400951
https://elibrary.ru/item.asp?id=16400951
https://elibrary.ru/item.asp?id=28888591
https://elibrary.ru/item.asp?id=28888591
https://elibrary.ru/item.asp?id=22600829
https://elibrary.ru/item.asp?id=22600829
https://elibrary.ru/item.asp?id=16519745
https://elibrary.ru/item.asp?id=16519745

0O0630p Jumun B.A., Bopo6ses A.1O., Konapx B.B., Axmenos C.H., Kosnos B.A.

[40]

[43]

[44]

[46]

[50]

42

emnenes .U, [Tunsesa O.B., Ecbkoa E.H. u np. TToBeimienne 3¢ (eKTHBHOCTH MPOLIECCOB OYUCTKHU I'a30B
[JIMHO3EMHOT'0 MPOU3BOACTBA. Jxono2us u npomviuitennocms Poccuu. 2019. T.23. Nel1. C.10-14. DOL
10.18412/1816-0395-2019-11-10-14 [LI. Shepelev, O.V. Pilyaeva, E.N. Es'kova et. al. Improving the efficiency
of alumina gas purification processes. Ecology and Industry of Russia. 2019. Vol.23. No.11. P.10-14.

DOI: 10.18412/1816-0395-2019-11-10-14 (Russian)]

Bapanosckuii B.B. Bo3neiicTBrue aspoTeXHOTEHHOTO 3arpssi3HEHUS M HU30BBIX TI0KAPOB Ha COCHOBBIE HACAKACHUS
Ha npumepe KameHck-YpanbCKoro MpoMBIIIIEHHOTO paifoHa. Aemopegepam oucc. ... KaHouoama
cenvckoxosaticmseennvix Hayk (cnet. 06.03.03). Examepunoype. 2005. 24c. Pexxum goctyna:
https://www.elibrary.ru/item.asp?id=16047241 [V.V. Baranovskij. The impact of aerotechnogenic pollution and
grass-roots fires on pine plantations on the example of Kamensk-Uralsky industrial district. PAD Thesis.
Ekaterinburg. 2005. 24p. URL: https://www.elibrary.ru/item.asp?id=16047241 (Russian)]

Bapanosckuit B.B., Menbimukos C.J1., 3aBbsiioB K.E. IToBpeskieHre COCHOBBIX APEBOCTOEB B YCIOBUSIX
a’POTEXHOTEHHOTO 3arpsi3HeHns B KaMeHCk-Y paibCcKoM MPOMBIIIIIEHHOM LIeHTpe. Jleca Ypana u xossiicmeo

6 Hux: 0. Hayy. mp. / Ypan. eoc. recomexn. yu-m. Examepunbype. 2006. Boim.28. C.255-262. [V.V. Baranovskij,
S.L. Men'shikov, K.E. Zav'yalov. Damage to pine stands in conditions of aerotechnogenic pollution in Kamensk—
Uralsky industrial center. Ural State Forest Engineering University, Ekaterinburg. 2006. No.28. P.255-262.
(Russian)]

Menbimko C.J1., Kaszer M.C., bapanosckuii B.B., Harumos 3.41., HoBokpertienkoB B.M. CocTosiHue JTeCHbIX
pacTUTeNBLHBIX coo0IecTB B pailone KameHck-Ypasckoro npomysinia. Jleca Ypana v X03giCTBO B HUX: 0. HayY.
1p./Vpan. coc. necomexn. yn-m. Examepunoype. 2003. Beimn.23. C.201-214. [S.L. Men'shikov, M.S. Knyazev,

V.V. Baranovskij, Z.Ya. Nagimov, V.M. Novokreshchenkov. The state of forest plant communities in the
Kamensk-Uralsky industrial area. Ural forests and their management: collection of scientific papers. Ural State
Forest Engineering University, Ekaterinburg. 2003. No.23. P.201-214. (Russian)]

Mensumkos C.J1., bapanosckuii B.B., Kyzsmunaa H.A. ITnoTHOCTE IOAPOCTA COCHBI OOBIKHOBEHHOMU 1TOCIIE
HU30BBIX [I0KapOB B 30HE a3POTEXHOTCHHOT0 3arpsa3HeHust. Ixonoeus. 2013. NeS. C.330-333.

DOI: 10.7868/S0367059713050107 [S.L. Menschikov, V.V. Baranovskij, N.A. Kuz'mina The density of Scots pine
undergrowth after grass-roots fires in the aerotechnogenic pollution zone. Ecology. 2013. No.5. P.330-333.

DOI: 10.7868/S0367059713050107 (Russian)]

KoxkoBkuna T.®., babymkuna JI.I'. TexHoreHHoe 3arps3HEHHE JIECHBIX 1MOYB. Jleca Ypana u X03sicTBO B HUX: CO.
Hayd. Tp. / ¥pan. eoc. necomexn. axao. ExarepunOypr. 1993. Bei.16. C.199-207. [T.F. Kokovkina, L.G.
Babushkina. Anthropogenic pollution of forest soils. Ural forests and their management: collection of scientific
papers / Ural State Forest Engineering Academy, Ekaterinburg. 1993. No.16. P.199-207. (Russian)]

Bparun A.B., Azapenok B.A. MoaenupoBaHue BO3I€HCTBYSI TEXHOTCHHBIX 3arpsI3HEHNH MPENPHUSITHS Ha JIECHBIC
sKocucTeMbl KapriHckoro necanaectsa. Hayunoe meopyecmseo monooedicu — iecHomy komnnekcy Poccuu:
mamepuanvl XV Beepoc. Hayu.-mexn. Koug. Examepunbype: Ypanvckuil 2oc. recomexn. yn-m. 2019. C.14-18.
[A.V. Bragin, V.A. Azarenok. Modeling of the impact of man-made pollution of the enterprise on the forest
ecosystems of the Karpinsky forestry. Scientific creativity of youth — for the forestry complex of Russia: Abstracts of
the XV All-Russian scientific and technical conf. Ural State Forestry University, Ekaterinburg. 2019. P.14-18.
(Russian)]

Cpomnbix T.b., Hukyposa A 1O., AdanaceeBa A.J. CocTosHHE 1 TPOTpaMMa pa3BHTHsI CHCTEMBI 03€JICHEHUS

r. Kamencka-Ypaickoro. Jleca Ypana u xozsiicmeo 6 wux. ¥Ypan. eoc. recomex. yn-m. Examepunoype. 2001.
Beim.21. C.282-289. [T.B. Srodnykh, A.Yu. Chikurova, A.I. Afanas'eva. The state and program of development

of the landscaping system in Kamensk-Uralsky. Ural Forests and Their Management. Ural State Forestry
University, Ekaterinburg. 2001. No.21. P.282-289. (Russian)]

Cxpunansiukosa JIL.H., ['pemmmnoa H.B. AxkxkyMynsiims mbui mprIOpOXKHBEIMA HacakaeHus MU B KpacHosipcko-
AunHckoi 1 KaHckoid siecoctersix. Bomanuueckue uccaedosanus ¢ Cubupu. Kpacrosipex. 1999. Beim.7. C.164-
170. [L.N. Skripal'schikova, N.V. Greshilova Accumulation of dust by roadside plantings in the Krasnoyarsk-
Achinsk and Kansk forest-steppes. Botanical Research in Siberia, Krasnoyarsk. 1999. No.7. P.164-170. (Russian)]
Edpemoa M.H., IlleBerneB C.JI. OcoOSHHOCTH CTpOSHHS JIECHBIX MacCHBOB B KpacHosipcko-AunHcko-Kanckom
JIECOCTEITHOM paiioHe. Xgotinvle bopeanvroti 30nbi. 2016. T.34. No5-6. C.298-302. Pexxum mocTyma:
https://elibrary.ru/item.asp?id=29385699 [M.N. Efremova, S.L. Shevelev. Features of the structure of woodlands
in the Krasnoyarsk-Achinsk-Kansk forest-steppe region. Conifers of the Boreal Area. 2016. Vol.34. No.5-6. P.298-
302. URL: https://elibrary.ru/item.asp?id=29385699 (Russian)]

[eener C.JI., Eppemoa M.H. OcobeHHOCTH 00BeM000pa3yIONIIX MOKa3aTenei B ApeBocTossx KpacHospcko-
Aunncko-Kanckoii necocrern. Xgotinvie 6opeanvroi 30nbt. 2018. T.36. Nel. C.97-101. Pexxum mgoctyma:
https://elibrary.ru/item.asp?id=34980783 [S.L. Shevelev, M.N. Efremova. The features of volume-forming indexes

https://butlerov.com/ © Butlerov Communications B. 2026. Vol.12. No.1. Id.4.



https://www.elibrary.ru/item.asp?id=16047241
https://www.elibrary.ru/item.asp?id=16047241
https://elibrary.ru/item.asp?id=29385699
https://elibrary.ru/item.asp?id=29385699
https://elibrary.ru/item.asp?id=34980783

BO3JEHCTBHE BbIEPOCOB ITPEQITPUATHH AJTFOMUHUEBOH ITIPOMBILIJIEHHOCTH... 37-58

[51]

[57]

in the stands of the Krasnoyarsk-Achinsk-Kansk forest-steppe. Conifers of the Boreal Area. 2018. Vol.36. No.1.
P.97-101. URL: https://elibrary.ru/item.asp?id=34980783 (Russian)]

JBopenkas 0.b. I'eoskonornyeckas oeHKa BIMAHUS TIIMHO3EMHOTO IIPOM3BOCTBA HA OKPY)KAFOIIYIO CPEy:

Ha rpuMepe T. AUMHCKa. Aémopepepam oucc. ... kanoudama eono2o-wunepanocuyeckux Hayx (cuet. 25.00.36).
Kpacnospck. 2007. 22¢. Pexxum noctyna: https://www.elibrary.ru/item.asp?id=16119747 [Yu.B. Dvoretskaya.
Geoecological assessment of the impact of alumina production on the environment using the example of Achinsk.
PhD Thesis. Krasnoyarsk. 2007. 22 p. URL: https://www.elibrary.ru/item.asp?id=16119747 (Russian)]
Cagareitkuna B.C. BrusiHue MIHHO3eMHOT0 IPOU3BOACTBA Ha aTMoc(hepHsIit Bo3ayx (Ha mpuMepe AO «PYCAJI
AYMHCKHI TTUHO3EMHBIH KOMOUHATY). Mexxcoucyuniunaptvle nooxoobl 8 Ouonocuu, Meouyute u Haykax o 3emue:
meopemueckue u npukiaonvle acnekmol: mamepuanvl cumn. XVIII (L) Mesxcoyuap. Hayy. KoHg. cmydenmos,
acnupanmos u Moioowix yuenwvix. Kemeposo. Kemeposckuii eoc. yu-m. 2023. C.231-233. Pexxum gocrtyna:
https://elibrary.ruw/item.asp?id=53736237 [V.S. Savatejkina Influence of alumina production on atmospheric air
(using the example of JSC RUSAL Achinsk Alumina Combine). Interdisciplinary approaches in biology, medicine,
and earth sciences: theoretical and applied aspects: Proc. 18th (L) International Scientific Conf. of students,
postgraduates, and young scientists. Kemerovo: Kemerovo State University. 2023. P.231-233. URL:
https://elibrary.ru/item.asp?id=53736237 (Russian)]

Tuxonosa W.B. I'urueHnueckas oleHKa BO3IEHCTBUS XMMUYECKUX KOMITOHEHTOB IPOM3BO/ICTBA TIIMHO3EMA

Ha OPraHbl JbIXaHWs y JICTCH TS COBEPIICHCTBOBAHMS CUCTEMbI COIIMAIBHO—TUTHEHIYSCKOr0 MOHIUTOPHHT A,
Huccepmayus ... kanouoama meduyurckux Hayk. (cuetl. 14.02.01). Ilepmw. 2020. 240c. Pexxum noctyma:
https://www.elibrary.ru/item.asp?id=54472925 [L.V. Tikhonova. Hygienic assessment of the effects of chemical
components of alumina production on the respiratory system in children to improve the system of social and
hygienic monitoring. PhD Thesis. Perm'. 2020. 240p. URL: https://www.elibrary.ru/item.asp?id=54472925
(Russian)]

Hemepos A.M. DKOTOKCHKOJIOTHYECKas! OLIEHKA 36MeEJIb, HAPYLIEHHBIX [IUIAMOBBIMU BOAAMHU, B UMITAKTHOM 30HE
AO «PYCAJI Auunck». Juccepmayust ... kanouoama douonoeuveckux Hayx: (cnet. 03.02.08). Kpacrospcx. 2021.
166 c. Pexxum moctymna: https://dissertations.tsu.ru/Degree ApplicationsFiles/application-91 1 c545a-fe03-40cb-a88f-
7518922961bc/32f4149-0621-4556-872-1946¢cb6c3a3c-Hemepor A.M. Astopedepat.pdf (naTa obpamenms:
12.05.2025). [A.M. Nemerov. Ecotoxicological assessment of lands disturbed by sludge waters in the impact zone
of JISC RUSAL Achinsk. PhD Thesis. Krasnoyarsk. 2021. 166p. URL:

https://dissertations.tsu.ru/Degree ApplicationsFiles/application-911¢c545a-fe03-40cb-a88-751892296 1 bc/32{4149-
062-4556-8712-1946¢b6c3a3c-
%D0%9D%D0%B5%D0%BC%D0%B5%D1%80%D0%BE%D0%B2_%D0%90.%D0%9C. %D0%90%D0%B
2%D1%82%D0%BE%D1%80%D0%B5%D1%84%D0%B5%D1%80%D0%B0%D1%82.pdf (Russian)]
Bopo6eiiunk E.JI. EcTecTBeHHOE BOCCTaHOBIIEHHE HA3EMHBIX 3KOCHUCTEM ITOCIIE MTPEKPAIIISHUS TPOMBIIILICHHOTO
3arpsisHeHHs. 1. O030p COBPEMEHHOTO COCTOSIHUS UCCTeoBaHni. Dxonocus. 2022. Nel. C.3-41.

DOI: 10.31857/S0367059722010115 [E.L. Vorobejchik. Natural restoration of terrestrial ecosystems after cessation
of industrial pollution. 1. Review of the current state of research. Ecology. 2022. No.1. P.3-41.

DOI: 10.31857/S0367059722010115 (Russian)]

Kopensckuit J1.C. MOHUTOPHHT TOYBEHHO-PACTUTEIFHOTO TIOKpOBa B 30He BozaencTBHs OAO «bokcuToropckuii
rimHO3eM». Janucku I oprozo uncmumyma. 2006. T.167. Nel. C.70-73. Pexxum goctyma:
https://pmi.spmi.ru/pmi/article/view/8067 (mara obpamenus: 12.01.2026). [D.S. Korel'skij. Monitoring of soil and
vegetation cover in the impact area of JSC "Boksitogorsky alumina". Nofes of the Mining Institute. 2006. Vol.167.
No.1. P.70-73. URL: https://pmi.spmi.ru/pmi/article/view/8067#statistics_article (Russian)]

[MTamkesma M.A., [Tetposa T.A., Kopensckuit JI.C. MOHUTOPHHT IPHITOBEPXHOCTHOTO CJIOSI TIOYB B 30HE
BosneiictBust OAO BokcruToropckuii ruHo3eM. 1 ophblii uH@opmayuonHo-ananumuyeckutl oroniemens. 2006. Nel.
C.165-167. Pexxum noctyma: https://elibrary.ru/item.asp?id=9483728 [M.A. Pashkevich, T.A. Petrova, D.S.
Korel'skij. Monitoring of the near-surface soil layer in the impact area of JSC Boksitogorsky alumina. Mountain
Information and Analytical Bulletin. 2006. No.1. P.165-167. URL: https://elibrary.ru/item.asp?id=9483728
(Russian)]

lopuakoa A.1O. O BIusIHUE IEMEHTHOTO MTPOU3BOICTBA HA pacTeHus. M3secmus Camapckoeo HaAyuHo2o YyeHmpa
Poccuiickoii akaoemuu nayk. 2014. T.16. Nel. C.120-126. Pexxum nocryma:
https://elibrary.ru/item.asp?id=21885757 [A.Yu. Gorchakova. About influence of cement production on vegetation.
News of the Samara Scientific Center of the Russian Academy of Sciences. 2014. Vol.16. No.1. P.120-126. URL:
https://elibrary.ru/item.asp?id=21885757 (Russian)]

B.A. CopomotuH. BimsHue BBIOPOCOB LIEMEHTHOTO 3aBOJIa HA pacTUTENbHBIN OKpoB LleHTpanbHoi SkyTun: Ha
npuMepe MOoXCOrouIoXCKOro IEMEHTHOTO 3aBoJIa. Juccepmayus ... Kanouoama 6uonocuyeckux Hayk: (CIell.
03.00.16). Axymcx. 2008. 154c. Pexxum moctyma: https://new-disser.ru/_avtoreferats/01004255930.pdf (nata

© Bymneposckue cooougenus. 2026. T.85. Ne5. E-mail: journal.bc@gmail.com 43



https://elibrary.ru/item.asp?id=34980783
https://www.elibrary.ru/item.asp?id=16119747
https://www.elibrary.ru/item.asp?id=16119747
https://elibrary.ru/item.asp?id=53736237
https://elibrary.ru/item.asp?id=53736237
https://www.elibrary.ru/item.asp?id=54472925
https://www.elibrary.ru/item.asp?id=54472925
https://dissertations.tsu.ru/DegreeApplicationsFiles/application-911c545a-fe03-40cb-a88f-7518922961bc/3f2f4f49-062f-4556-87f2-1946cb6c3a3c-Немеров_А.М._Автореферат.pdf
https://dissertations.tsu.ru/DegreeApplicationsFiles/application-911c545a-fe03-40cb-a88f-7518922961bc/3f2f4f49-062f-4556-87f2-1946cb6c3a3c-Немеров_А.М._Автореферат.pdf
https://dissertations.tsu.ru/DegreeApplicationsFiles/application-911c545a-fe03-40cb-a88f-7518922961bc/3f2f4f49-062f-4556-87f2-1946cb6c3a3c-%D0%9D%D0%B5%D0%BC%D0%B5%D1%80%D0%BE%D0%B2_%D0%90.%D0%9C._%D0%90%D0%B2%D1%82%D0%BE%D1%80%D0%B5%D1%84%D0%B5%D1%80%D0%B0%D1%82.pdf
https://dissertations.tsu.ru/DegreeApplicationsFiles/application-911c545a-fe03-40cb-a88f-7518922961bc/3f2f4f49-062f-4556-87f2-1946cb6c3a3c-%D0%9D%D0%B5%D0%BC%D0%B5%D1%80%D0%BE%D0%B2_%D0%90.%D0%9C._%D0%90%D0%B2%D1%82%D0%BE%D1%80%D0%B5%D1%84%D0%B5%D1%80%D0%B0%D1%82.pdf
https://dissertations.tsu.ru/DegreeApplicationsFiles/application-911c545a-fe03-40cb-a88f-7518922961bc/3f2f4f49-062f-4556-87f2-1946cb6c3a3c-%D0%9D%D0%B5%D0%BC%D0%B5%D1%80%D0%BE%D0%B2_%D0%90.%D0%9C._%D0%90%D0%B2%D1%82%D0%BE%D1%80%D0%B5%D1%84%D0%B5%D1%80%D0%B0%D1%82.pdf
https://dissertations.tsu.ru/DegreeApplicationsFiles/application-911c545a-fe03-40cb-a88f-7518922961bc/3f2f4f49-062f-4556-87f2-1946cb6c3a3c-%D0%9D%D0%B5%D0%BC%D0%B5%D1%80%D0%BE%D0%B2_%D0%90.%D0%9C._%D0%90%D0%B2%D1%82%D0%BE%D1%80%D0%B5%D1%84%D0%B5%D1%80%D0%B0%D1%82.pdf

0O0630p Jumun B.A., Bopo6ses A.1O., Konapx B.B., Axmenos C.H., Kosnos B.A.
obpammenus: 12.01.2026) [V.A. Soromotin. The impact of cement plant emissions on the vegetation cover of
Central Yakutia: the example of the Mokhsogollokh Cement Plant. PhD Thesis. Yakutsk. 2008. 154p. URL:
https:/new-disser.ru/_avtoreferats/01004255930.pdf (Russian)]

[60] Copomotun B.A., Muponosa C.1. OpavHalMOHHBINA aHAIM3 PACTUTEILHOCTH B 30HE BO3ACHCTBHUS IEMEHTHOTO
3aBoja I1. Moxcoromnox (Lentpansnas Sxytus). [Ipobremvl pecuonansvuoul sxonoeuu. 2008. NeS5. C.136-138.
Pexxum noctyma: https:/elibrary.ru/item.asp?id=11673655 [V.A. Soromotin, S.I. Mironova. Ordination analysis of
vegetation in a zone of impact of cement plant in Mohsogolloh (the Central Yakutia). Problems of Regional
Ecology. 2008. No.5. P.136-138. URL: https://elibrary.ru/item.asp?id=11673655 (Russian)]

[61] Bopucosa C.A. 'eoxumMmyeckast XapaKTepHCTHKA MOYB B OKPECTHOCTIX K¢ «[InkaneBoy» Bokcutoropckoro paiiona.
AKTyaltbHbIe TIPOOJIEMBI SKOJIOTUH U Tipupoonons3oBanust: Co. Hayy. mp. XXII MeocoyHap. Hayy.-npakm. KOH:
6 3m. Mockea. PY/[H. 2021. T.1. C.453-458. Pexxum poctyna: https://elibrary.ru/item.asp?id=47140059 [S.A.
Borisova. Geochemical soil characteristics of area surrounding cs “Pikalevo” of Boxitogorsk region. Current issues
in ecology and nature management. Collection of scientific papers of the XXII International scientific and practical
conference: in 3 volumes. Moscow: RUDN. 2021. P.453-458. URL: https://elibrary.ru/item.asp?id=47140059
(Russian)]

[62] Benozepriea 1.A. Bo3aeiicTBrE TeXHOT€HHBIX BEIOPOCOB Ha MOYBEHHBIH MOkpoB Bepxuero I1puanrapes: Ha
nprMepe 30HbI BIMSAHUS VIPKYTCKOro allFOMHHHEBOTO 3aBOJA. JJuccepmayus ... KaHouoama 2eoepapuieckux Hayx
(cmer. 11.00.11). Hpxymcxk. 2000. 161c. Pexxum noctyma: https://www.elibrary.ru/item.asp?id=22497717 [LA.
Belozertseva. The impact of man-made emissions on the soil cover of the Upper Angara region: An example of the
zone of influence of the Irkutsk Aluminum Plant. PhD Thesis. Irkutsk. 2000. 161p. URL:
https://www.elibrary.ru/item.asp?id=22497717 (Russian)]

[63] Benozepuesa N.A. Xasuna JI.A. 3arpszHeHne OKpy>karolen cpeibl B 30He Bo3zeicTBus pkA3a u 310poBbe
HaceneHus r. [lenexoB. Cubupckuii meouyurckuil scypuan (Mpxymcx). 2012. T.110. Ne3. C.122-124. Pexxum
nocrtyna: https://elibrary.ru/item.asp?id=17761967 [L.A. Belozertseva, L.A. Khavina. Environmental pollution
within the influence zone of the Irkutsk aluminium factory and population health of the town of Shelekhov.
Siberian Medical Journal. 2012. Vol.110. No.3. P.122-124. URL: https://elibrary.ru/item.asp?id=17761967
(Russian)]

[64] BenozepueBa N.A. MOHUTOpHHT 3arpsi3HEHHUS OKPY>KalOIel cpeibl B 30HE BO3AeHCTBUS MIpKyTCKOTO
TIOMHUHHUEBOTO 3aBOJa. Boda. xumus u sxonoeus. 2013. Ne10(64). C.33-38. Pexxum gocryna:
https://elibrary.ru/item.asp?id=20 876659 [L.A. Belozertseva. Monitoring of environmental pollution in a zoneof
influence of the Irkutsk aluminium factory. Water: Chemistry and Ecology. 2013. No.10(64). P.33-38. URL:
https://elibrary.ru/item.asp?id=20876659 (Russian)]

[65] benozepuiea N.A., Jlomatuna JI.H. TexHOreHHOE BO3/IECTBHE HA TTOYBEI ypOAHU3UPOBAHHBIX TEPPUTOPUI
Cubupu. @ynoamenmanvhoie ucciedosanus. 2015. Ne2-24. C.5397-5403. Pexxum nocrtyma:
https://elibrary.ru/item.asp?id=23768283 [I.A. Belozertseva, D.N. Lopatina. Technogenic impact on soils of the
urbanized territories of Siberia. Fundamental Research. 2015. No.2-24. P.5397-5403. URL:
https://elibrary.ru/item.asp?id=23768283 (Russian)]

[66] Haesimoa H.J[. TexHOT€HHBIE TOTOKH MOJUTFOTAHTOB M N3MEHEHUE T€OXUMHUYECKON CPEJIbl TACKHBIX U CTEIHBIX
reocucteM Cubupu. Becmuux Tambosckoeo ynusepcumema. Cepusi: Ecmecmeennvie u mexrnuyeckue nayku. 2013.
T.18. Ne3. C.961-966. Pexxum moctyna: https:/elibrary.ru/item.asp?id=18849181 [N.D. Davydova. Techogenic
flows of pollutants and changes in geochemical environment of components of taiga and steppe geosystems of
Siberia. Bulletin of Tambov University Series: Natural and technical sciences. 2013. Vol.18. No.3. P.961-966.
URL: https://elibrary.ru/item.asp?id=18849181 (Russian)]

[67] HaBsinoBa H.JI. BuoreoxuMudeckas tpaHchopMaIlys paCTHTEIBHOCTH CTEIICH B YCIOBHSIX aTMOC(HEPHOTO
sarpsisHeHus. [Ipupooa Bruympenneti Azuu. 2018. Ne2(7). C.75-86. DOI: 10.18101/2542-0623-2018-2-75-86.
[N.D. Davydova. Biogeochemical transformation of steppe vegetation in conditions of atmospheric pollution.
Nature of Inner Asia. 2018. No.2(7). P.75-86. DOI: 10.18101/2542-0623-2018-2-75-86. (Russian)]

[68] Sxuenko H.U., bapanoB A.H., Makyxun B.J1. Pacipenenenuie ¢propa B 30He BIUSHHS aTFOMHUHHEBOTO 3aBOJIA.
Oxonozus u npomviuienrocms Poccuu. 2008. Ne6. C.22-25. Pexxum nocryna:
https://elibrary.ru/item.asp?id=11684306 [N.I. Yanchenko, A.N. Baranov, V.L. Makukhin. Distribution of fluorine
in the zone of influence of an aluminum plant. Ecology and Industry of Russia. 2008. No.6. P.22-25. URL:
https://elibrary.ru/item.asp?id=11684306 (Russian)]

[69] Anuenxo H.U., benpix JI.U. CpaBHuTENBHAS OLIEHKA MOMULMKIMYECKUX apOMATHUECKUX YTIIEBOJOPOJIOB
CHEYXHOTO ITOKPOBA B 30HE BHIOPOCOB ATFOMHHHUEBOTO MPOU3BONICTBA. Onmuka ammocgepwl u oxeana. 2017. T.30.
Nel. C.66-71. DOL: 10.15372/A0020170109 [N.L Yanchenko, L.I. Belykh. Comparative assessment of polycyclic

44 https://butlerov.com/ © Butlerov Communications B. 2026. Vol.12. No.1. 1d.4.




BO3JIEFICTBHE BbIEPOCOB IIPEIIPUATHUHI ATTFOMUHUEBOH ITPOMBILIJIEHHOCTH.... 37-58
aromatic hydrocarbons of snow cover in the emission zone of aluminum production. Optics of the Atmosphere and
Ocean. 2017. Vol.30. No.1. P.66-71. DOI: 10.15372/A0020170109 (Russian)]

[70] EBnokumosa I'.A., Mosrosa H.I1. OreHka 3arpsi3HeHUs IOYB U PACTEHUH B 30HE BO3ICHCTBUS ra30BO3/LyILIHBIX
BBIOPOCOB alTFOMUHHMEBOTO 3aBoja. Teopemuueckas u npuxkiaonas sxonocus. 2015. Ne4. C.64-68. Pexxum noctymna:
https://elibrary.ru/item.asp?id=25462338 [G.A. Evdokimova, N.P. Mozgova. Assessment of soil and plant pollution
in the zone affected by gas-air emissions from an aluminum smelter. Theoretical and Applied Ecology. 2015. No.4.
P.64-68. URL: https://elibrary.ru/item.asp?id=25462338 (Russian)]

[71] Maxkyxun B.JIL., fAnuenko H.U., bapanor A.H. Ouenka Bo3aeicTBIS BBIOPOCOB CTposimierocs: TaieTckoro
IFOMUHHUEBOTO 3aBOJIa Ha OKPY>KaroliLyto cpeny. Onmuxa ammocghepol u oxeara. 2009. T.22. Ne9. C.859-861.
Pexxum nocryna: https:/elibrary.ru/item.asp?id=12827147 [V.L. Makukhin, N.I. Yanchenko, A.N. Baranov. The
estimation of the influence of the emission of the Tayshet Aluminium Factory under construction on the media
ambient. Optics of the Atmosphere and Ocean. 2009. Vol.22. No.9. P.859-861. URL:
https://elibrary.ru/item.asp?id=12827147 (Russian)]

[72] Kucmmpiaa B.B., Cypxxuxos JI.B., I'omnkos P.A., Jlukoniiea H0.C. HexaHueporeHHbIH prCK U 310POBbS
HaceJIeHHs! TPOMBILIIEHHOTO FOPO/Ia OT BIUSIHHS aTMOC(EPHBIX BHIOPOCOB aIFOMUHHEBOTO 3aBoja. Meduyura 6
Kysbacce. 2024. T.23. Ne3. C.32-38. DOIL: 10.24412/2687-0053-2024-3-32-38 [V.V. Kislitsyna, D.V. Surzhikov,
R.A. Golikov, Yu.S. Likontseva. Non-carcinogenic risk to the health of the population of an industrial city from the
influence of atmospheric emissions from an aluminum plant. Medicine in Kuzbass. 2024. Vol.23. No.3. P.32-38.
DOI: 10.24412/2687-0053-2024-3-32-38. (Russian)]

[73] ®unumonosa JI.M. UccnenoBanne re0dKOIOTHYECKIX OCOOCHHOCTEH CHETOBOTO TIOKPOBA B 30HE BIMSIHHS
AIIFOMHHHEBOT0 3aBOJIa C MCIOJIBb30BaHUEM METO/Ia (PU3MKO-XUMHUYESCKOTO MOJICIIMPOBAHNUS: Agmopeghepam oucc.
... Kanouoama 2eonozo-munepanoeudeckux Hayx: (cnei. 25.00.36). Hpxymck. 2017. 20c. Pexxum noctyma:
https://www.elibrary.ru/item.asp?id=54447804 [L.M. Filimonova. Investigation of the geoecological features of the
snow cover in the zone of influence of the aluminum plant using the method of physico-chemical modeling. PAD
Thesis. Irkutsk. 2017. 20p. URL: https://www .elibrary.rw/item.asp?id=54447804 (Russian)]

[74] ®unmumonoBa JI.M. OneHka aTMOc(hepHOTO 3arps3HEHHsI METOIAMH TEOXUMHUECKONW CheMKH CHETOBOTO TTIOKPOBA B
paiioHe amoMHUHHEBOTO Tiponu3BocTBa. Cospemennvle naykoemkue mexvonozuu. 2014. Ne7. C.47-49. Pexxum
nocrtyna: https://elibrary.ru/item.asp?id=21406998 [L.M. Filimonova. Assessment of atmospheric pollution by
geochemical survey of snow cover in the aluminum production area. Modern High Technologies. 2014. No.7. P.47-
49. URL: https://elibrary.ru/item.asp?id=21406998 (Russian)]

[75] Cupuna H.B. OreHka 3arps3HeHHs] aTMOC(EPHOTO BO3/TyXa MPEIPHUITHSIMHU ATFOMHUHUECBOH IPOMBIIIIICHHOCTH
Wpkytckoit obnactu: Juccepmayus ... kanoudama eeocpaguyeckux nayk: (cren. 25.00.36). Upxymcx. 2009. 229¢.
Pexxum nocryna: https://www.elibrary.ru/item.asp?id=16207576 [N.V. Sirina. Assessment of atmospheric air
pollution by enterprises of the aluminum industry of the Irkutsk region. PAD Thesis. Irkutsk. 2009. 229p. URL:
https://www.elibrary.ru/item.asp?id=16207576 (Russian)]

[76] Maxkaposa A.I1., bykosckas H.E., Hanpachukosa b.B. BimsiHue aspotexoreHHbIX BEIOPOCOB alTFOMUHHEBBIX
MPOH3BOJICTB B MIPKYTCKO# 00J1acTH Ha TIOYBEHHYIO MHKPOOHOTY. M36ecmus UpKymcKoeo 2ocy0apcmeeHHoeo
yrueepcumema. Cepus: buonoeus. Jxonoeusn. 2017. T.19. C.57-62. [A.P. Makarova, N.E. Bukovskaya, B.V.
Naprasnikova. The impact of aerotechnogenic emissions from aluminum production in the Irkutsk region on the
soil microbiota. News of Irkutsk State University Series: Biology. Ecology. 2017. Vol.19. P.57-62. (Russian)]

[77] Maxkaposa A.I1., E.B. Hanpacankopa, H.E. BykoBckasi. Dkooridyeckas 1 CaHUTAPHO-0aKTePHOJIOTHISCKAsT
XapaKTepUCTHKA OYBEHHOTO IMTOKpoBa ropoza bpatcka. Hzeecmus Upkymckoeo cocydapcmeennozo
yrueepcumema. Cepusi: buonoeus. Jxonoeus. 2018. T.26. C.18-27. DOI: 10.26516/2073-3372.2018.26.18 [A.P.
Makarova, E.V. Naprasnikova, N.E. Bukovskaya. Ecological and Sanitary-Bacteriological Characteristics of Soil
Cover in the City of Bratsk (East Siberia). News of Irkutsk State University Series: Biology. Ecology. 2018. Vol.26.
P.18-27. DOI: 10.26516/2073-3372.2018.26.18 (Russian)]

[78] Kozmora A.A., JlonaroBckast O.I'., 'parmaa H.W. u np. @TopuaHoe 3arpsi3HEHUE CEPBIX JIECHBIX TIOYB,
HaXOJISIIIXCS B 30HE BIMSHNUS IPKYTCKOTO aTFOMIHIEBOTO 3aBoja. M3eecmusi Upkymckozo eocyoapcmeentoo

yrueepcumema. Cepusi: buonoaus. Ixonoeus. 2011. T.4. Nel. C.87-94. Pexxum noctyna:
https://elibrary.ru/item.asp?id=16387497 [A.A. Kozlova, O.G. Lopatovskaya, N.I. Granina, et. al. Fluoride
contamination of gray forest soils from Irkutsk aluminium smelter (ItkAZ). News of Irkutsk State University Series:
Biology. Ecology. 2011. Vol.4. No.1. P.87-94. URL: https://elibrary.ru/item.asp?id=16387497 (Russian)]

[79] Hemmpnenxko [".A., )K6arunkos /1.0., MuponoB A.I'. 3arps3HeHme HTOPOM CENBCKOXO03SHCTBEHHBIX 3eMETb U
pacTeHHnH B 30HE BIVSHIS IPOU3BOACTBEHHOH AESTENHHOCTH ATFOMUHUCBOTO 3aBOMIA. B Mupe HayuHbix
omkpoimuil. 2016. Ne2(74). C.148-158. DOI: 10.12731/wsd-2016-2-11 [G.A. Demidenko, D.O. Zhbanchikov,

© Bymneposckue cooougenus. 2026. T.85. Ne5. E-mail: journal.bc@gmail.com 45




0O0630p Jumun B.A., Bopo6ses A.1O., Konapx B.B., Axmenos C.H., Kosnos B.A.

[84]

[86]

[89]

46

A.G. Mironov. Fluoride contamination of agricultural soils and plants onsite pollution bubble of the aluminum
smelter. In the World of Scientific Discoveries. 2016. No.2(74). P.148-158. DOL: 10.12731/wsd-2016-2-11
(Russian)]

Topymikiaa K.C., bagmaea C.O. MOHHUTOPHHT TEXHOTEHHOTO 3ar pA3HEHMS 3eMeIb TEPPUTOPUH ATFOMHHHEBOTO
3aBoga I. Kpacnosipcka. Becmnux Kpacl’AY. 2018. Ne2(137). C.242-247. Pexxum pocTyna:
https://elibrary.rw/item.asp?id=32823798 [K.S. Gorlushkina, S.E.Badmaeva. Monitoring of technogenic pollution
of lands of the territory of aluminum plant of Krasnoyarsk. Vestnik KrasGAU. 2018. No.2(137). P.242-247.

URL.: https://elibrary.ru/item.asp?id=32823798 (Russian)]

JKo6anunkoB J1.0. OneHka 3arpsisHeHHsT (HTOPOM B CHCTEME «CEJILCKOXO03SHCTBEHHBIE 3EMJIM — PACTEHHUS — MOJIOKO»
B 30HE NIPOMBIIIICHHOT0 BIMsHUS KpacHosipckoro amomuaueBoro 3aBoaa (OAO «Pycan KpacHospek»). Becmuux
Kpacl’AY.2017. Ne3. C.138-144. [D.O. Zhbanchikov. Assessment of fluorine contamination in the "agricultural
lands - plants - milk" system in the industrial zone of the Krasnoyarsk Aluminum Plant (JSC Rusal Krasnoyarsk).
Vestnik KrasGAU. 2017. No.3. P.138-144. (Russian)]

ITonomapesa T.B., boropozckast A.B. ConeprkaHue TSDKEBIX METAJUIOB M MUKPOOHOJIOTHYECKast XapaKTePUCTHKA
MOYB B MMIIAKTHOH 30HE KpacHospcKoro amoMuHIEBOT0 3aBojia. Dkocucmemst. 2022. Ne32. C.90-105. Pexxum
nocrtyna: https://elibrary.ru/item.asp?id=50399590 [T.V. Ponomareva, A.V. Bogorodskaya. Content of heavy
metals and microbiological characteristics of soils in the impact zone of Krasnoyarsk aluminum plant. Ecosystems.
2022. No.32. P.90-105. URL.: https://elibrary.ru/item.asp?id=50399590 (Russian)]

Bepcenera O.A. DKoI0ro-MHKpOOHOIOTHUECKas XapaKTEPUCTHKA HA3eMHBIX HKOCHUCTEM B palfOHe MpeAIpHATHI
TIOMUHUEBOM TIPOMBIIIIEHHOCTH. A8mopeghepam duc. ... kanoudama ouonoeuneckux Hayx (cuei. 03.02.08).
Vaan-Y0s. 2010. 26 c. Pexxum noctyma: https://www.elibrary.ru/item.asp?id=19334094 [Barseneva O. A.
Ecological and microbiological characteristics of terrestrial ecosystems in the area of aluminum industry
enterprises. PhD Thesis. Ulan-Ude. 2010. 26p. URL: https://www.elibrary.ru/item.asp?id=19334094 (Russian)]
Benozybora H.}O. Dxonoro-reoxummuyeckas OlieHKa MOYB U 0COOCHHOCTH MUTPAITUM TOKCHYHBIX 3JIEMEHTOB B
arporieHo3ax Bosrorpackoit obnactu. Aémopegpepam oucc. ... kanoudama buonocuveckux Hayk (crer. 03.02.08).
Mocxea. 2011. 23c. Pexxum noctyma: https://www.elibrary.ru/item.asp?id=19367357 [N.Yu. Belozubova.
Ecological and geochemical assessment of soils and features of migration of toxic elements in agrocenoses

of the Volgograd region. PhD Thesis. Moscow. 2011. 23 p. URL: https://www.elibrary.ru/item.asp?id=19367357]
bapranes C.A., Eropos B.A., Kapko B.O. u ap. CocTosiHMEe 1 IEpPCHEeKTUBBI Pa3BUTHS METOIOB CITy THUKOBOTO
KapTorpadupoBaHus pacTHTEIEHOTO MOKpoBa Poccuu. Cogpemertbie npobremuvl OUCMAaHYUOHHO20 30HOUPOBAHUSL
3emau uz kocmoca. 2015. T.12. Ne5. C.203-221. Pexxum moctyna: https:/elibrary.ru/item.asp?id=24928293

[S.A. Bartalev, V.A. Egorov, V.O. Zharko, et. al. Current state and development prospects of satellite mapping
methods of Russia’s vegetation cover. Modern Problems of Remote Sensing of the Earth from Space. 2015. Vol.12.
No.5. P.203-221. URL: https://elibrary.rw/item.asp?id=24928293 (Russian)]

Bapranes C.A. Pa3zpaboTka METOJIOB OIICHKH COCTOSIHUS U IMHAMUKH JICCOB HA OCHOBE JJAHHBIX CITYTHUKOBBIX
HaOmoneHuid. Asmopeghepam oucc. ... doxkmopa mexruuueckux Hayk (criert. 01.04.01). Mocksa. 2007. 47¢c. Pexxum
nocryma: https://www.elibrary.ru/item.asp?id=19190094 [S.A. Bartolev. Development of methods for assessing the
state and dynamics of forests based on satellite observations. PhD Thesis. Moskow. 2007. 47p. URL:
https://www.elibrary.ru/item.asp?id=19190094]

Bapranes C.A., Jlynis E.A., Creiiienko @.B. u ap. Dkcernpecc-kapTorpadupoBanre OBpeKIeHu JiecoB Poccnun
MoKapaMu 1O CIyTHUKOBBIM MaHHBM Landsat. Cospemernbie npobnemvl OuUCmanyuorHo20 30H0Uposanus 3emau
uz kocmoca. 2014, T.11. Nel. C.9-20. Pexxum noctyma: https://elibrary.ru/item.asp?id=22936487 [S.A. Bartalev,
E.A. Lupyan, F.V. Stytsenko, et al. Express mapping of forest fire damage in Russia using Landsat satellite data.
Modern Problems of Remote Sensing of the Earth from Space. 2014. Vol.11. No.1. P.9-20. URL:
https://elibrary.ru/item.asp?id=22936487 (Russian)]

XBoctukoB C.A., bapranes C.A. Bo3aM0oXHOCTH ITpUMEHEHNS JAHHBIX CITyTHUKOBOTO MOHHTOPHHTA IS
MOZEITMPOBAHIS TMHAMUKH Pa3BUTHS IIPUPOIHBIX TIOKapoB. Cospementivie npoonemuvl OUCHMAHYUOHHO20
30n0uposanus 3emnu uz kocmoca. 2021. T.18. NeS. C.9-27. DOI: 10.21046/2070-7401-2021-18-5-9-27

[S.A. Khvostikov, S.A. Bartalev. The possibilities of using satellite monitoring data to simulate the dynamics

of wildfires. Modern Problems of Remote Sensing of the Earth from Space. 2021. Vol.18. No.5. P.9-27.

DOI: 10.21046/2070-7401-2021-18-5-9-27 (Russian)]

Bapranes C.A., CaBopckuii B.I1., Korenmsaukos P.B. u ap. Anroput™e! OIICHOK yiiep0a OT He3aKOHHBIX PyOoK

TI0 TAHHBIM JIUCTaHIIMOHHOTO MOHUTOpUHTa. COBPEMEHHBIE IIPOOJIEMBI TUCTAHIMOHHOTO 30HIMPOBAHIS 3EMITH
u3 kocMoca. Co. me3. doki. 14-11 Becepoc. omkpwimoii kongh. Mockea. UKH PAH. 2016. 327c¢. Pexxum moctyma:
https://elibrary.ru/item.asp?id=28175681 [S.A. Bartalev, V.P. Savorskij, R.V. Kotel'nikov et. al. Algorithms for
assessing damage from illegal logging based on remote monitoring data. Modern problems of remote sensing

https://butlerov.com/ © Butlerov Communications B. 2026. Vol.12. No.1. Id.4.



https://www.elibrary.ru/item.asp?id=19367357
https://www.elibrary.ru/item.asp?id=19190094

BO3JIEFICTBHE BbIEPOCOB IIPEIIPUATHUHI ATTFOMUHUEBOH ITPOMBILIJIEHHOCTH.... 37-58
of the Earth from space. Collection of Abstracts of Reports of the 14th All-Russian Open Conference. Moscow:
Space Research Institute of the Russian Academy of Sciences. 2016. 327p. URL:
https://elibrary.ru/item.asp?id=28175681 (Russian)]

[90] Haraities U.A., Iletpoa T.B. Hanpasnenue pa3BuTust TEXHOIOTUM COKPAILIEHUS BBIOPOCOB APHUKOBBIX TA30B
Ha IpeJoTBpalleHIE KITMMATUIECKUX U3MEHEHUH. Dxonomuxa. Ipaso. Unnosayuu. 2022. Ne4. C.21-29.

DOI: 10.17586/2713-1874-2022-4-21-29 Pexxum nocryma: https://www.elibrary.ru/item.asp?id=50066686

[L.A. Nagajtsev, T.V. Petrova. The direction of development of technologies for reducing greenhouse gas emissions
to prevent climate change. Economy. Law. Innovations. 2022. No.4. P.21-29. DOI: 10.17586/2713-1874-2022-4-
21-29 URL: https://www.elibrary.ru/item.asp?id=50066686 (Russian)]

[91] Corues B.I'., Hanmmyxun A.H. M3MeHeHre kMMaTa U yIiiepoaHas HEHTpaibHOCTh: COBPEMEHHBIE BBI3OBHI MEpe/T
arpapHoi Haykou. [11ooopooue. 2021. Ne5(122). C.3-7. DOI: 10.25680/S19948603.2021.122.01 [V.G. Sycheyv,
AN. Naliukhin. Climate change and carbon neutrality: modern challenges for agriculture. Fertility. 2021.
No.5(122). P.3-7. DOI: 10.25680/S19948603.2021.122.01 (Russian)]

[92] Cyznanesa A.JI. Kiimmatiueckue mpoeKThl: OCHOBHBIE BUJIBI U UX PE3YJIBTATUBHOCTD. BecmHuK e8pasutickotl
nayxu. 2023. T.15. Nel. Pexxum noctyma: https://esj.today/PDF/20NZVN123.pdf (aata obpamenus: 12.01.2026).
[A.L. Suzdaleva. Climate actions: main types and their effectiveness. The Eurasian Scientific Journal. 2023.
Vol.15. No.1. P.20NZVNI123. URL: https://esj.today/PDF/20NZVN123.pdf. (Russian)]

[93] INunaes B.E., YxoBa B.H., Jlenamesa T.H. HanpaBneHust, ONbIT ¥ NEPCHEKTUBBI PeaT3alUK KITMMATHUECKIX
mpoektoB B Poccuu. Omxodwsr u pecypcwt. 2023. T.10. Ne2. DOIL: 10.15862/17ECOR223 [V.E. Pinaev,

V.N. Ukhova, T.N. Ledashcheva. Directions, experience and prospects for the implementation of carbon projects
in Russia. Russian Journal of Resources, Conservation and Recycling. 2023. Vol.10. No.2. P.17ECOR223.
URL.: https://resources.today/PDF/17TECOR223.pdf. DOI: 10.15862/17ECOR223 (Russian)]

[94] PomanoBckast A.A. [Tomxomas! K peaim3aiiii 3KOCUCTEMHBIX KITMMAaTHYECKUX MpoekToB B Poccuu.
H3zeecmus Poccutickotl akademuu Hayk. Cepus ceocpagpuyeckas. 2023. T.87. Nod. C.463-478.
DOLI: 10.31857/S2587556623040118 [A.A. Romanovskaya. Approaches to Implementing Ecosystem Climate
Projects in Russia. News of the Russian Academy of Sciences. Geographical Series. 2023. Vol.87. No.4. P.463-478.
DOI: 10.31857/S2587556623040118 (Russian)]

[95] Vadim A. Lipin, Alexander Y. Vorobyov, Vyacheslav V. Kolarzh, Sergey N. Akhmedov, Vadim A. Kozlov.
Impact of emissions from aluminum industry enterprises on surrounding ecosystems. Butlerov Communications B.
2026. Vol.12. No.1. Id.4. DOI: 10.37952/ROI-jbc-01/26-85-2-37/ROI-jbc-B/26-12-1-4

[96] Jlunmna B.A., Bopooser A.1O., Komapx B.B., Axmenos C.H., Koznos B.A. BozzelictBre BEIOPOCOB MpeANIprsTHiz
TIOMUHHUEBOM TIPOMBIIIICHHOCTH Ha OKPY>KAFOIIME SKOCUCTEMBL. hymueposckue coobwenusn B. 2026. T.12. Nel.
1d.4. DOI: 10.37952/ROI-jbc-01/26-85-2-37/ROI-jbc-RB/26-12-1-4

© Bymneposckue cooougenus. 2026. T.85. Ne5. E-mail: journal.bc@gmail.com 47




0O0630p Jumun B.A., Bopo6ses A.1O., Konapx B.B., Axmenos C.H., Kosnos B.A.

The English version of the article have been published in the international edition of the journal

Butlerov Communications B
Advances in Chemistry & Thermophysics

The Reference Object ldentifier — ROl jbc-B/26-12-1-4
The Digital Object Identifier — DOI: 10.37952/ROI-jbc-01/26-85-2-37/ROI-jbc-B/26-12-1-4

Impact of emissions from aluminum industry
enterprises on surrounding ecosystems

Vadim A. Lipin,'** Alexander Yu. Vorobyov,” Vyacheslav V. Kolarzh,’
Sergey N. Akhmedov,’ Vadim A. Kozlov*
' Higher School of Technology and Energy. St. Petersburg State University of Industrial Technologies

and Design. Ivan Chernykh St., 4. St. Petersburg, 198095. Russia. E-mail: vadim.lipin@rambler.ru

2 Saint Petersburg Forestry Research Institute. Institutsky Ave., 21. St. Petersburg, 194021. Russia.
E-mail: guin-s@yandex.ru

3 Alcorus Consulting LLC. Makarova Embankment, 18. Lit.A, Premises 3-N. St. Petersburg, 199004. Russia.

E-mail: office@alcorus.ru

*Supervising author; “Corresponding author
Keywords: forest, vegetation, climate projects, aluminum industry, emissions, ecosystem, regulation,
monitoring.

Abstract

Environmental protection and human safety regulations require minimizing the impact of industrial emissions
on forest cover and vegetation near their locations. Aluminum and alumina smelters are the most typical
examples of this negative impact. The main pollutants emitted into the atmosphere during the electrolytic
production of aluminum are carbon monoxide, sulfur oxide, hydrogen fluoride, solid fluorides, carbon fluorides,
polyaromatic hydrocarbons, and dust. The highest emissions of harmful substances into the atmosphere and
greenhouse gases are observed near the Bratsk and Krasnoyarsk aluminum smelters. High levels of recreational
use and man-made air pollution are factors in the anthropogenic degradation of forest stands, herbaceous layers,
and soil horizons. Forest biocenoses are experiencing soil disturbance, transformation of the soil-absorbing
complex, and increased accumulation of pollutants in plants and soil, as well as significant changes in the visual
and morphostructural parameters of plants and the morphological and physical characteristics of soils. For large
aluminum smelters using self-baking anode technology, the zone of severe to moderate contamination of
vegetation and forests can be estimated at 250,000 hectares. For medium-capacity aluminum smelters using
self-baking anodes, the zone of severe to moderate contamination can be estimated at 70,000 hectares. For
smelters using prebaked anodes, the zone of severe to moderate contamination can be as large as 30,000
hectares. A review of specific impact assessment results for industry enterprises is provided. The need for
legislative action is noted that would require enterprises to implement reforestation and afforestation projects
both in their sanitary protection zones and in areas with signs of anthropogenic forest degradation within the
impact zone of these enterprises' harmful emissions.
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