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BBEAEHME

XuMuueckast 1 HeTexumMuueckast MpOMbIIIIEHHOCTb UTPAeT CYIIeCTBEH-
HYIO POJIb B MUPOBOi1 9KOHOMUKE, OKa3bIBast 3HAUUTETbHOE BIUSTHUE Ha KITIO-
YyeBble OTPaciM MPOMBIIUIEHHOCTH, CTPOUTENBCTBO M CEIbCKOE XO3SHCTBO.
KpynHeiimme ctpaHbl MUpa MOAASPKUBAIOT U Pa3BUBAIOT TTPOU3BOJICTBO XU-
MMYECKON U HePTEeXMMUUECKOI MPOMYKIMU KaK OAHOTO U3 MEePCHEKTUBHBIX
HampaBJeHUI Pa3BUTHSI SKOHOMUKM.

Omnepexxaloliee pa3BUTHE OTPACIU CBS3aHO C TOBBILIEHUEM MCIOJb30-
BaHUST XUMUYECKON M He(PTEXMMUYECKON MPOAYKIIMU BO BCEX CEKTOPAX KO-
HoMuku. CTpaHbl, obJagarolme AeleBbIMUA YIIE€BOAOPOIHBIMU PECYPCAMU,
JMTUHAMUYHO Pa3BUBAIOT TTPOM3BOICTBO KPYMHOTOHHAXHOW XUMUYECKON W
HedpTeXuMUUYECKO MpoayKLuu, odbecrnieurBas cede JuaepcTBo B LieHe. Pa3Bu-
ThIe CTPaHbl BEIHYXICHBI Bce OO0JIbIIIE TIPON3BOIUTD BHICOKOTEXHOJOTUIHYIO U
HayKOEMKYIO MPOIYKIIMIO, YTOObI COXPaHUTh KOHKYPEHTHbIE MPEeUMYILEeCcTBa
Ha MUPOBOM PBIHKE, B YaCTHOCTM pa3BMBAaTh HaIlpaBJICHUST TTPOM3BOICTBA
MPOAYKIIMU 13 BO30OHOBISIEMOTO ChIPbsI M MPOMYKIIMU C TIOBBILIEHHBIMU TPe-
OOBaHUSAMM SKOJOTHUYECKON O€30TTacHOCTH.

O0beM BbIMycKa MPOIYKIIMM MUPOBOTO XMMUYECKOTO Komriekea B 2012
TOIy COCTaBWJI CBBIIIE 3,7 TpiH moju1. uin 6oiee 112 tpax pyo. [Ipu aTom Ha
XUMUYECKYIO TTPOMBIIIIEHHOCTh TMPUXOAUTCS 0Koto 53 % (59 TpaH py6.) ot
0011Iero ooGbeMa MPOM3BOICTBA XUMUIECKOTO KoMITIeKca. [To 06beMy BBITTY-
cka muaupyet Kurait, ero goas B 2012 rooy coctaBuia okojio 20 % ot obiiie-
MHpoBoTo Tipon3BozacTBa. 3a HuM creayeT CIHA (16 %), dmonus (11%) n
Tepmanus (7 %).

Xumudeckast 1 HeTeXMMHIUYECKast IIPOMBIIIJICHHOCTb UTPAIOT MaJTyIO POJIb
B 9KoHOMUKe Poccun. Tak, eciu B MPOMBIIIIEHHO Pa3BUTBIX CTpaHax A0Sl XU-
muueckoro komriekca B BBIT B 2012 1. cocrasisizia 1o 9 %, 1o B Poccun maH-
HBIIl MoKa3ateb coctaBwi 1,6%. [1o KITrOUeBBIM TOKa3aTesIsiM TPOM3BOICTBA
U TIOTpeOICHMST TIPOMYKIIMU XUMUYECKOTO KoMIuiekca Poccus cyliecTBeHHO
oTcTaeT OT MUPOBbIX JuAepoB. Hampumep, B ctpanax EC, B yactHocTH, B [ep-
MaHWHM TTOKa3aTellb BHIPAOOTKY XUMUIECKOM TTPOAYKIIMKA Ha OTHOTO PabOTHM-
Ka MpakTUYecKu B 4 pa3 MpeBbIlIaeT aHATOTUYHbBINM MokazaTesb B Poccuu, 4to
CBUIETENILCTBYET O HEMTOCTATOYHO BBICOKOM YPOBHE XMMU3AllUM OTEUECTBEH-
HbIX OTpacieil-nmorpeduTesneit mpoayKIuyu XMMUYECKOT0 KOMITIeKca.

OnHoit u3 teseit CTpaTernu pa3BUTHS XUMHUYECKOTO U HE(TEXUMUIECKO-
ro koMruiekca Ha niepuon a0 2030 roga ot 8 anpeinst 2014 1. aBasieTCs mepexo
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OT 9KCITOPTHO-CHIPLEBOIT MOJIEIN Pa3BUTUsI K MHHOBAIIMOHHO-UHBECTULIMOH -
HOIM 3a CYeT YBEJIMYCHUS TIyOMHBI IMepepaboTKN B XUMUUYECKOW U HepTexu-
MMUYECKOI MPOMBIIIJIEHHOCTH U MacllITaOHOW MOAEpHU3ALUU AeHCTBYIOIIMX
MOIITHOCTE M CO3MaHusI HOBBIX Ha 0a3e MPOTrPeCCUBHBIX COBPEMEHHBIX TEX-
Houstoruit [1].

B To e Bpewmsi, XuMudecKasl IIPOMBIIIUIEHHOCTD SIBJISIETCSI OMHON M3 OC-
HOBHbIX OTpacjieil MPOMBIIIJIEHHOCTH, 3arpsi3HSIONIMX OKpYy:Katolielo cpeny. B
Poccuiickoit @enepanu XumMudeckas U HeTexuMudeckast TPOMBIIIIIIEHHOCTh
3aHMMAET BTOPOE MECTO MO cOPOCY MPOMBIIIIEHHBIX CTOYHBIX BOJ CPEAM Y-
TMX OTpacyeil ¥ AecAToe MeCTO Cpeld OTpacIeil o 3arpsiI3HEHMIO BO3IyXa.

E€ BozneiicTBMe Ha OKPYKAIOIILYIO CPEey CBSI3AHO C:

- BbIOpocamu B arMoc(epy 3arpssHuTeNell Bosmyxa, Takux kKak: SO,,
NO,, CO,, CO H,S, yrieBonopo/ipl, BKII0Yasi CTORKUE OPraHMYECKUE 3arpsi3-
nureau (CO,);

- cOpocaMM MPOMBIIIEHHBIX CTOYHBIX BOJ, COAEPXKAIIUX BCE BUIbI TOK-
CHYHBIX BEIECTB (KUCIOTHI, IET0UYH, Pa3IMUHble IUAaHUIBI U T.JI.) U TSDKETbIS
MeTaJlIbl (PTYTh, KaAMUIA, XPOM, Me/lb, KOOAJILT U AP.), BO3ACHCTBYIOIIMMU Ha
JeTpanalnio KauecTBa MOBEPXHOCTHBIX U MOA3EMHBIX BOJI;

- 00pa3oBaHUEeM TBEPABIX OTXOAOB M IILJIAMOB, BKJIOYas ILJIAKU, 30JIY,
pasIMYHbIe OCTATKM, OTXOMBI, COAepKalllle MBIIIbSIK U acOeCT U aKTUBHBIC
1I1aMbl OMOJOTUYECKON 00pabOTKM CTOYHBIX BOI, BO3AEHCTBYIOLIMM Ha OT-
paBJieHUe TOYBbI COBMECTHO C Ta3000pa3HbIMU BBIOpOCAaMU M cOpocamu
CTOYHBIX BOJI.

B HacTosiee BpeMst Ha IPEANTPUATASIX XUMUIECKON 1 He(PTeXnMUIecKoit
npoMbIiieHHocTH B Poccuiickoit @enepanuu He 6osee 20-30 % TBepmbIx
TPOMBIIIIJICHHBIX OTXOMIOB U IIIJTAMOB TIOJBEPTaeTcsl 06paboTKe U PELUPKYJIs-
uuu. B Poccuu B HacTosiiiee Bpemst akcrutyatupyoTcst 6osee 1000 KpyrmHbIX
XUMUYECKUX OOBEKTOB C OOJIBIIUM KOJIMYECTBOM SIAOBUTHIX U B3PBIBOOIIAC-
HBIX BellecTB. [2].

Ha teppuropum baiikaabckoro peruona, 3abaiikanbs, IIpmMopcko-
ro Kpasi pacroyioXeH psii KPYMHEHIINX U OMacHeNIuX MpOr3BOJICTBEHHbIX
00BEKTOB XUMHMUYECKOM, HE(DTEXUMUIECKON W TOPHO-XUMHUUYECKOW OTpaCIIH,
Haubosiee OMacHbIMU CPed KOTOPbIX MOXKHO Ha3Bath cieayoiiue: OAO «Ca-
sacxxuMIuiacty, OAO AHXK», AO «[opHo-xumuyeckass KommmaHust «bop»,
PocHedrb-Haxonkanedrenpoaykr, OAO «Ycoabexummpom», [IpuapryHckoe
MIPOU3BOACTBEHHOE ropHO-XxuMudeckoe oobennHeHrne OAO «I1I1I'XO0».

KomruiekcHoe ycTtoiturBoe yrpaBieHue OTXOdaMy Ha XMMMUYECKUX IMpo-
M3BONICTBAX CJIOXHAs M aKTyaJbHas 3amava, CBA3aHHAsl C yperyJupoBaHUEM
TEXHUYECKUX, OPraHU3allMOHHBIX U DKOHOMHUYECKHX BOIPOCOB, KOTOpbIE
JOJIKHBI TPAMOTHO M CBOEBPEMEHHO pellaTh COTPYIHWKH, OTBETCTBEHHBIC
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3a obpalleHre ¢ MpoM3BOJACTBEHHbIMU oTxonaMu. [lepexon orpacieit XuMu-
YECKOW TIPOMBIIIIEHHOCTH Ha TPUHLMITBI MHTETPUPOBAHHOTO YIIPABICHUS
OTXOJaMU U HAWJTYYIIMX JOCTYIHbBIX TEXHOJIOTUI TpedyeT (hopMupoBaHus CU-
CTeMBbI TTPO(eCCUOHAIBHOM TTOITOTOBKH CITEIIMATNCTOB JaHHOMN OTpacyu.

IIpencraBneHHoe y4yeOHOe mMocoOMe TMOATOTOBJIEHO B paMKax IIpo-
ekta TIWaSiC «Pa3paboTrka KypcoB MOBBHIIICHMUS KBaauukaumyu «Kom-
IJIEKCHOE  YCTOMuYMBOE  ympaBjieHWe OTXoAaMu»  JJIsi  COTPYIHUKOB
MTPOMBILIIEHHBIX MPEATPUITUI U TOCCTYXKAIIUX peTHoHOB Crbupm», GuHaH-
cupyeMoro EBporeiickoit Komuccueit B pamkax rporpammsl Temrryc IV (po-
ekT 543962-TEMPUS-1-2013-1-DE-TEMPUS-JPHES). Ilporpamma Tem-
nyc IV HampaBieHa Ha pa3BUTHE MHOTOCTOPOHHETO COTPYIHMYECTBA MEXIY
By3aMU, TOCYIapCTBEHHBIMU CTPYKTypaMu yIpaBiieHus 1 opraHuzanusimu EC
C OJIHOI CTOPOHBI U CTpaHAMM-TMAPTHEPAMU C IPYroii, 1 MOIEPHU3ALUN U
pedopMUpOBaHUS BBICIIETO 0Opa30BaHUsI.

Henbto npoekra TIWaSiC. sBisercs: ycuJieHUe poju POCCUMCKUX YHU-
BEPCUTETOB MOCPEICTBOM Pa3pabOTKM PO eCCUOHAIBHBIX KypCOB TTOBIIIIe-
HUS KBaTMbukauu «KoMIjieKcHoe ycTOMYMBOE YITpaBieHUe OTXOMaMu» ISt
TOCCITYKalIUX ¥ COTPYIHUKOB MPEIITPUATHI ¢ UCTIOJIb30BAHUEM €BPOTIEHCKO-
IO ONbITa Y HAWIYYLIUX JOCTYIMHBIX TexHojoruit (HIAT).

Muccusi KypcoB TMOBBIIICHUS KBJIM(MUKAIMKA 3aKJIo4aeTcss B HeTpe-
PBIBHOM OOYYE€HMU BbICOKOKBaTMMUIIMPOBAHHBIX CMELMAIUCTOB B 00JIACTH
YCTOMYMBOTO YIPAaBIEHUsI OTXOZAMHM Ha POCCUMCKMX TTPOMIPEATIPUATUSIX U
KOMIaHUSIX.

B yue6HOM 1TOCOOMY B MEepBOIi IJIaBe PACCMAaTPUBAIOTCSI OCHOBBI POCCHIA-
CKOTO 9KOJIOTMYECKOTO 3aKOHOJATEIbCTBA B XUMUYECKOI OTpaciv, BOMPOCHI
COBEPIIEHCTBOBAHMS M TApMOHM3AIIUM € 3aKOHOJATeIbCcTBOM EBporeiickoro
Colo3a 1 MEXIYHApOIHbBIM 2KOJIOTMYECKUM MpaBoM. Ocoboe BHUMaHUe yie-
JICHO HOPMaTUBHO-TIPABOBOMY PETYJIMPOBAHMIO 0OpAIlleHUsT ¢ OIMMACHBIMU OT-
XOIaMM Ha 00bEKTaX XMMUYECKOI OTpaciu, a TakxkKe eBPOIelicKOi MpakThKe
oOpallleHUsT ¢ MPOMBIIIJICHHBIMUA OTXOAaMUu. BTopas raBa mocBsillieHa aHa-
JIU3Y XMMMYEcKoro Komruiekca Poccuiickoit Penepaninu, ee CTpyKType 1 oc-
HOBHBIM (haKTOpaM, OMpeAe/TIOINM pa3MellleHne TpeanpusaTuii. bomibimoe
BHUMaHMe y/eJeHO 00pa3oBaHMIO OTXOJOB M Pa3IMUHbIM TUMAM UX KJIaCcCH-
ukanuy. AKIIEHT clelaH Ha OCHOBHBIE MCTOYHUKU OOpPa30BaHUS OTXOIOB
Ha MPOU3BOACTBEe. PaccMOTpeHbl OCHOBHbBIE MOKa3aTesd OTXOJ0B, MO3BOJISI-
IOIIe XapaKTepu30BaTh UX KaK OMacHbIe M BpemaHbIe st ouochepsl. B Tpe-
Thell IJlaBe OMucaH perslaMeHT MPOBENeHUsI aHAIM3a OTXOI0B MPOU3BOJICTBA
B cootBeTcTBUU ¢ DenepaabHbiMu 3aKoHaMu P3-89 «O6 oTxomax Mpou3BoI-
ctBa U notpedaeHus», M3-7 «O6 oxpaHe okpyxKaroleii cpenbl». JJaHbl 00111e
TIPUHITUITBI 0TOOpA TIPOO W MOATOTOBKMU K aHAIM3y. PaccMOTpeHbI OCHOBHBIE
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METOJIbl XMMUYECKOTro U (hu3ndyeckoro aHaiauza orxoaos. [IpuseneH 00630p
OCHOBHBIX METOJIOB aHaJIM3a OTXOJ0B XMMHUYECKOTO TIPOMU3BOICTBA. YeTBep-
Tasg IjaBa pacCMaTPUBAET COBPEMEHHbIE KOHUEMIMUA U CTPATernu yrnpasie-
HUST OTXOIAaMHU, KaK Ha YPOBHE TOCYIapCTB, TaK U Ha YPOBHE OTAEIbHBIX CyOh-
€KTOB 9KOHOMUKHU. [TpeacTaBieHbl MpeuMyIecTBa U HEAOCTATKU Pa3IndHbIX
KOHUEIIIWI, OTpaHUYEHUS W TIPEUMYIIECTBA UX TIPUMEHEHUSI.

IMsTas rmaBa nmocesillieHa 03HAKOMJIEHUIO C METOJaMM aHaju3a MaTepu-
AJIBHBIX TIOTOKOB M OLIEHKU XW3HEHHOTO ITUKJIA, UX TPUMEHEHUIO B TTPaKTH-
K€ TTPUPOIOOXPAHHOM AesITeIbHOCTH. [JeTallbHO pacCCMOTPEHbI METOAUYECKHE
TTOAXOABI MCITOB30BaHUSI JaHHBIX MHCTPYMEHTOB aHalM3a U TMEPCTICKTHUBBI
MPUMEHEeHUsT pe3yJbTaTOB aHaIn3a MaTepualbHbIX MOTOKOB U OLEHKHU KU3-
HEHHOTO ILIMKJIA Ui COBEPIIEHCTBOBAHUS CUCTEMBI YIIPABJIECHUSI OTXOIaMMU.
B wiecroii rnmaBe npeacrasieH 0030p HAMJIYYIIMX JOCTYMHBIX TEXHOJOTUN B
00JIaCT XMMHUYECKON M He(PTEeXMMUIECKON TTPOMBIIIIEHHOCTH W CMEXKHBIX
oTpaciisiX, a TakKe METOAOJOTMU CO3MaHMsl CIIPABOYHUKOB MO HAWJIYUIIUM
JMOCTYITHBIM TexHoJjioTussM B EBpocoiode u Poccuun. PaccMOTpeHBI BOIIPOCH!
BHenpeHuss HAT B mpakTukKy paboThl poccUiicKUX Npeanpusituii. B cenbmoit
IJIaBe paccMaTpUBAIOTCS BOIMPOCHI, CBSI3aHHBIE ¢ 9KOHOMUYECKUMU WHCTPY-
MEHTaMU OOpallleHUs C OTXOAAMU, MPEACTaBIEHbl METOIbl IKOHOMUYECKOTO
CTUMYJIMPOBAHUS TIPU pallMOHAIBHOM cucTeMe obpalieHus ¢ orxomaMu. OT-
JIeJIbHOE BHUMAHUE YIEJIEHO OLIEHKE SKOHOMMYECKON 11ejecoo0pa3HOCTH
1 3GbHEKTUBHOCTH TTPUMEHEHUST HAWITYYIINX TOCTYITHBIX TEXHOJOTHIA. B 3a-
KJTIOYMTEIbHOM BOCBMOM IJ1aBe MPOBENEH aHAIU3 3aKOHOAATEIbHOW U MHCTU-
TYIMOHHOM OCHOBBI 9KOJIOTMUECKOTO peryiaupoBanusi B Poccuiickoit Demne-
palyy B 4YaCTU IKOJOTMYECKON cepTudUKaluM MpeanpusaTuii. PaccMoTpeHbl
MEXIyHapOIHbIE CTAHIAPTHI KOJOTUIECKOTO MEHEIKMEHTA, ITOKa3aHbI TIpe-
MMYIEeCTBA TMPEANPUATAI, WCIOJb3YIONIMX MPUHLMIBI 3KOJIOTMYECKOTrO
MEHEDKMEHTa, a TakKKe CHCTeMa KOJOTMYECKOro MEHeIKMEHTa, KOTopas
pPEeryaupyeT U KOHTPOJUPYET STarbl MPOU3BOACTBA C LIEJbI0O MUHUMU3ALUU
HaHeCeHUs Bpela OKpYXKarollleil cpele, B TOM YKClie, TIPU OOpaIleHn ¢ OT-
xonamu. [TpuBeneHsl puMepbl BHEAPEHUSI CUCTEMbI KOJIOTMYECKOTO MEHEI-
JKMEHTA Ha TPEATNPUATUSIX XMMUIECKON U He(DTEXUMUIESCKON MPOMBIIIICH-
HOCTH.

VYuebHoe mocobue «KoMIuieKCHOe YCTOMYMBOE YIIpaBIeHHME OTXOma-
MU. XuMuyeckass 1 HedTeXMMUUYecKasl MPOMBIIIIEHHOCTb» alpecoBaHO CO-
TPYOIHUKAM POCCUNCKUX TPEANPUITHI XUMHWUECKOM U He(hTeXUMUIeCKON
MPOMBIIIJIEHHOCTH, TOCCIYXalllMM, KOHCYJBTUPYIOIIUM JKCIepTaM, Ipe-
MoIaBaTesIsIM, CTYIEHTaM, U BCEM 3aMHTEPECOBAHHBIM JIMIAM, TTPOXOISIIUM
MOBbILIEHUE KBaTU(DUKAIIMK HA MPOodeCCUOHATIbHBIX KypcaXx.
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INTRODUCTION

Chemistry and petrochemistry play a significant part in the global economy
and affect the other industries. The largest countries of the world support and
develop the production of chemical and petrochemical products, which is a
promising trend of the economic development.

The advanced industrial development is related to the increase in the use
of chemical and petrochemical products in all economic sectors. Countries
that possess cheap hydrocarbon resources actively develop the large-scale
production of chemical and petrochemical products and achieve the leadership
in prices.

The developed countries have to produce more and more sophisticated
high-tech products having the competitive advantages in the global market.
Particularly, it refers to products based on the renewable raw materials and
products meeting high environmental safety requirements.

In 2012, the output volume of the global chemical complex was more than
$3.7 trln (more than 112 trln rub). The chemical industry accounts for about
53% (59 trln rub) of the total output of the chemical complex. In terms of the
output, the leaders are China, which had the fraction of the world’s output of
about 20% in 2012, the United States (16%), Japan (11%), and Germany (7%).

However, the chemical and petrochemical industry plays an insignificant
part in the economy of Russia. In 2012, in the industrially developed countries,
the fraction of the chemical complex in the GDP was up to 9 % while in Russia
it was 1.6%. According to the key indicators of production and consumption,
the chemical complex of Russia is far behind the world’s leaders. For example,
in the EU countries, particularly, in Germany, the output of chemical products
per worker is almost 4 times higher than that in Russia, which indicates
the insufficient level of chemicalization of the Russian industries that are
consumers of chemical products.

In the Strategy of development of the chemical and petrochemical complex
for the period until 2030 of April 8, 2014, one of the targets is the transition
from the raw-material-export model of development to the innovation-and-
investment one by increasing the depth of processing in the chemical and
petrochemical industry and the large-scale upgrade of existing capacities and
the development of new ones based on advanced technologies [1].

Simultaneously, the chemical industry is one of the main environmental
pollution sources. In the Russian Federation, the chemical and petrochemical
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industry occupies the second place in terms of wastewater discharge and the
tenth place in terms of air pollution among other industries.

Its environmental impact includes:

- the pollutant emissions into the atmosphere (SO,, NO , CO,, CO H,S,
hydrocarbons, persistent organic pollutants such as CO,);

- the discharge of industrial wastewater containing all types of toxic
substances (acids, alkali, cyanides, etc.) and heavy metals (mercury, cadmium,
chromium, copper, cobalt, etc.) into the surface and ground water;

- the formation of solid wastes and sludges including slags, ashes, different
residues, arsenic- and asbestos-containing wastes, and active sludge from the
biological treatment of wastewater, which are soil pollutants.

Currently, at chemical and petrochemical enterprises of Russia, not more
than 20-30% of solid industrial waste and sludge is processed and recycled.

In Russia, more than 1000 large chemical facilities are now operated
producing high amounts of toxic and explosive substances [2].

A number of large and hazardous facilities of the chemical, petrochemical,
and mining-and-chemical industry are located on the territory of the Baikal
region, the Trans-Baikal area, and the Promorskii krai. Among them, the
most hazardous are the following ones: JSC Sayanskkhimplast, JSC Angarsk
Petrochemical Company, JSC Bor Mining-and-Chemical Company, Rosneft-
Nakhodkanefteprodukt, JSC Usol’ekhimprom, JSC Priargunsky Industrial
Mining and Chemical Union.

The integrated sustainable waste management at chemical enterprises is
a complex and urgent problem including the technical, organizational, and
economic issues in the sphere of industrial waste management that need the
competent and timely solutions. The transition of chemical industry to the
principles of the integrated waste management and best available techniques
requires the formation of the professional training system for specialists in this
sphere.

This tutorial was developed as a part of the TIWaSiC project within
the Tempus IV Programme (project no. 543962-TEMPUS-1-2013-1-DE-
TEMPUS-JPHES) aimed at the development of the advanced training course
on the integrated sustainable waste management for Siberian companies
and authorities supported by the European Commission. The Tempus IV
Programme is encourages the multilateral cooperation between higher
education institutions, authorities, and the EU organizations and the partner
countries for the modernization and reform in the higher education.

The aim of the project is the improvement of the role of Russian
universities by the development of professional advanced courses on the
integrated sustainable waste management for Siberian companies and
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authorities to implement the European experience and the best available
techniques (BAT).

The mission of the advanced course is the continuous education of highly
qualified specialists in the sphere of sustainable waste management for Russian
industrial enterprises and companies.

In the first chapter, the fundamentals of the Russian environmental
legislation in the chemical industry, the issues of the improvement and
harmonization with the Ilegislation of the FEuropean Union, and the
international environmental law are discussed. Special attention is paid to the
legal regulation of the hazardous waste management at facilities of chemical
industry and the European practices of industrial waste management.

The second chapter is devoted to the analysis of the chemical complex of
Russia, its structure and main factors that determine the location of enterprises.
Special attention is paid to the production of waste, its classification, and the
main sources of industrial waste. The main parameters of waste to classify it as
hazardous and harmful for biosphere are considered.

In the third chapter, the procedure of the analysis of industrial waste in
accordance with the Federal Laws FZ-89 on the production and consumption
waste and FZ-7 on the environmental protection is described. The
fundamental principles of sample selection and sample preparation for the
analysis are determined. The general methods for the chemical and physical
analysis of waste are considered. An overview of the main methods for the
analysis of waste from the chemical production is given.

The fourth chapter is concerned with the current concepts and strategies
of waste management both at the national level and at the level of individual
economic entities. The advantages and disadvantages of different concepts and
the limitations of their application are presented.

The fifth chapter is dedicated to the techniques of the material flow
analysis and life cycle assessment and their use in the environmental
activities. The methodological approaches to the use of these analysis tools
and the prospects of the use of their results for the improvement of the waste
management system are observed in detail.

In the sixth chapter, the overview of the best available techniques in the
sphere of chemical and petrochemical industry and in the related industries
is given and the methodology of development of reference documents on best
available techniques in the European Union and in Russia is presented. The
problems of the BAT implementation at Russian enterprises are discussed.

In the seventh chapter, the issues related to the economic tools for waste
management are considered and the economic incentives in the rational waste
management system are presented. Special attention is paid to the assessment
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of feasibility and economic efficiency of the implementation of best available
techniques.

Finally, in the eighth chapter, the analysis of the legislative and institutional
basis for the environmental regulation of the environmental certification of
enterprises in the Russian Federation is made. An overview of the international
environmental management standards, the advantages for enterprises using the
principles of environmental management, and the environmental management
system that regulates and controls the production phases with the purpose of
minimization of the environmental impact including that in waste management
is given. Examples of the implementation of the environmental management
system at chemical and petrochemical enterprises are given.

The tutorial «Integrated Sustainable Waste Management. Chemistry and
Petrochemstry» is addressed to workers of Russian chemical and petrochemical
enterprises, state officials, experts, tutors, students, and all other participants
that undergo the advanced training course.
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