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SKoAOro-aKoHOMHUYECKHE MPOBAEMbI XMMUUYECKUX TEXHOAOTUH

V]IK 543.27

UCCNEAOBAHUE ACCOPTUMEHTA TA3OAHAIIU3ATOPOB,
NMPEACTABJIEHHbIX HA POCCUUCKOM PbIHKE U
NMPEAHA3HAYEHHbIX ANA MOHUTOPUHIA CO,, SO,, NO,, NH;
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8 okpyxarowyro cpedy: CO, SO, NO, u NHs.

Pacmmmpenne MacmraboB Ipou3-
BOJICTBEHHOH  JCATEIBHOCTH  YEJIOBEKa
MPUBOJIUT K TOMY, YTO €€ BJIMSIHUE HA COCTOSIHUE
OKpY Karolen cpezpl CTaHOBHTCS
ompeaersroumM [1]. CokparieHreM BBIOPOCOB
VIJIEKUCTIOTO Ta3a B atMocdepy, ¢ nepepaboTKon
KOTOPOr0O €  TPYAOM  CHPaBISIFOTCS  BCE
YMEHBIIIAFOLTNECS 3€JICHbIC HACAKIICHUS TUIAHETBI,
03a0049€HO BCe MUPOBOE coo0IIecTBO [2].

3HAYUTEIBbHBIA  BKJIAJ 00BbEMBI
MPOM3BOJICTBA  BBIOPOCOB  3arps3HSIONINX
BCIICCTB BHOCST MPEINPHUATHS OCHOBHOU

B

posedeHo uccriedosaHue poCcUliCKo20 pblHKa 2a3oaHasu3amopos, rnpedHasHaqyeHHbIX
0r19 MOHUMOpPUH2a 2a3006pasHbiX eeuwjecms, 8blbpacbiéaeMbiX 8 MaKCuMalrlbHbIX
Konuyecmeax rpednpusmusMu XUMUYecKol U Hegbmexumu4ecKkol MpoMbILLIEeHHOCMU

XUMUU (181.1 TBIC. T.), a30THOMN
npoMmbiuieHHOCTH  (68.6  THIC.T.) H
MPOU3BOJCTBA  CHUHTETUYECKOTO  Kaydyka
(574 TBIC.T.). llpm 3TOM  CTpPYKTYypa
BBIOpOCOB ompenensiercs: conepxkanuem CO -
33%, neTyuyux OpraHM4YeCKUX COCIUHEHUU —
23%, SO, — 12%, NO, — 11%, tBepabix
BewecTB — 10%, yrneBogoponos — 5 % [3].

Janaple o0 BBIOpOCax 3arps3HSIONINX
BEIIECTB atMochepy TpEaNpUATHIMU
XuMu4eckoro komiuiekca Poccum 3a 2002-
2004 rr. npuBeaeHsI B TaoOI. 1.

B

Tabauua 1.

OCHOBHBIE TIOKA3aTEIH, XapaKTEPU3YIOIIUE BO3ICHCTBUE XUMUYECKON U
He(pTeXMMHUUYECKOW MMPOMBIIIIICHHOCTH Ha OKPY KaIoIIyto cpeny [3].

ITokazarens En. uzm. 2002 r. 2003 1. 2004 r.
Br10po1iieHo BpeJHbIX BEILIECTB TBIC.T 428.0 403.3 407.0
B TOM YHCJIE: TBEPABIX BEIIECTB TEIC.C 43.0 37.0 39.7
KHUJIKUX U Ta3000pa3HbIX BEIIECTB TBIC.T 385.0 366.3 367.9
U3 HUX: TMOKCHUJI CEPbI TBIC.T 59.2 54.0 48.9
OKCHJI yTJIepoia TEIC.T 126.6 125.2 133.2
OKCH/JIbI a30Ta TBIC.T 44.0 44.2 43.1
yrieBoaopoast (6e3 JIOC) TBIC.T 38.0 24.7 21.6
JIOC TBIC.T 89.7 92.6 92.6
VYI10BJI€HO U 00E3BPEKEHO % 92.0 92.7 922

B npoekTe 5KOJOrM4ecKOW JOKTPUHBI
Poccuiickoit  ®epepaunn  (0400OpeHHOM
pacnopspkenueM IlpaButensctBa PO ot 31
aBrycra 2002 Ne 1225 p) [4]
KOHCTaTHUpyeTcs HeoOXOIUMOCTh  COBEp-
[ICHCTBOBAaHUS  CUCTEMBl  TIOKa3aTelleH,
CO3/1aHus

T.

METOA0JI0T U n annapaTHoro
0o0ecrieueHns SKOJIOTMUECKOTO MOHHUTOPHHTA
Poccuiickoit ®denepanuu, BKJIFOYas
KOMIUIEKCHYIO OLICHKY COCTOSIHUS

83

OKpYKaIoIIeH Cpeibl.

B cBasu c paHee
NPUMEHSBIINECS METOAbl M TPUOOPHI IS
ra3oBOrO aHajau3a M KOHTPOJIS IOJBEPIVIMCH
3a  TOCIE€NHEEe  BpeMs  CYLIECTBEHHBIM
U3MEHEHHUSIM M yCOBEPIICHCTBOBAaHUAM. bBbln

OTHUM MHOTI'HUC

pa3paboTaH TMeNbIi PSJ] HOBBIX METOIOB H
YCTAHOBOK ISl QHAIM3a U Pa3/IeiCHHs Ta30BbIX
cmeceil. [llupokoe mNpuUMEHEHHE MOTYYHIIN

pa3jiInuHbIC (1)I/ISI/I‘IGCKI/IC MCTOJbI, IIO3BO-




JIAKIINEC aBTOMaTI/ISI/IpOBaTB FaSOBBIﬁ aHaJIn3.

Hcxons w3 wuMeromeics uHPopMauu
ObUIO  peIIeHO TMPOBECTH HUCCIEIOBaHUE
POCCHIICKOTO  pBIHKa  T'a30aHAIU3aTOPOB,
Hp@I[H&?;HB,‘-ICHHI:IX B nepBon Oqepem) 1A
Mouutopunra CO,, SO,, NO, u NHs.

I[Ipu cozmanum  Ga3pl  JaHHBIX O
NPEUIaraéMbIX POCCUUCKUM TMOTPEOUTENSIM
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ra30aHajnu3aTopax 3a OCHOBY OBLIM B3STHI
peKIaMHBIC M BBICTABOYHBIC, OyMa)KHBIC W
AJICKTPOHHBIE HOCHTENM WHPOpPMAIUHU, a
TaK)Ke KaTajor U3MEPHUTENIbHBIX CPEACTB [5].
B WTOTe ObLIH
XapaKTePUCTHKU

MIPOaHATN3UPOBAHBI
149 pUOOPOB,
npeacTaBIeHHbIX 37 ¢upMamMu U3 8 cTpaH
mupa (Tad. 2).

Tabauua 2.

KonnuectBennas XAPaKTCPUCTHUKA Ira30aHAIN3AaTOPOB U MPEACTABIAIOININX UX HA pOCCI/II\/JICKOM
pBIHKE (PUPM-TIPOU3BOAUTEINICH U TUCTPHUOBIOTEPOB.

NeNe Ko-Bo Ha poccuiickOM pbIHKE
CrpaHbI-IPOU3BOAUTETN
n/m bupm ra30aHajnu3aTopoB
1. Poccus 21 103
2. CIOA 5 10
3. I'epmanus 4 14
4. Benukobpurtanus 3 9
5. Ounnstaang 1 6
6. [IBeiinapus 1 3
7. [IBeums 1 1
8. Hranusa 1 3
Hroro: 37 149
OcHOBHas uyacTh Tra3oaHaqu3aToOpa —  XMMHUYECKOM pPEaKIMH, B Ppe3yJbTaTe Yero
CEHCOop, T.€. YCTPOMCTBO, U30MpATEIbHO  CEHCOp MO>KHO UCIIOJIb30BaTh Ui
pearupymoliee Ha CUTHAJI: H3MEHEHHE  KayeCTBEHHOI'O u KOJIMYECTBEHHOTO

¢uznyeckoro napamerpa (BblIEICHHUE TEILIa,
dbyopecueHIs, TIOMUHECIICHIINS, HOHHBIN
TOK, W3MEHEHHE MOBEPXHOCTHOTO
AIEKTPUUECKOTO MOTEeHIMaa, WHTEH-
CHBHOCTM OKpacKM WM I[BE€TAa) WJIM Ha
KOHKPETHBI XUMHUYECKHH OOBEKT MyTeM

oTmpe/IeJICHUs] aHATU3UPYEMOT0 BEIIECTBRA.
[IpeoOpazoBarenb, TakKe SBISIOIIHIACS,
MOMHMO CEHCOpa, HEOThEMJIEMOW YacThiO
CEHCOpPHOro OJoKa, OTKIMKAeTCs Ha 3TOT
CUTHAQJI U MpeoOpa3yeT BETWUYMHY CHUTHaIA B
JIaHHBIE 0 KOJIMYECTBE «aHaJIuTay [6].

Tabmuia 3.
KonnyecTBeHHast XapaKTEpUCTHKA ra30aHANIN3aTOPOB B COOTBETCTBUU C UX TEXHUYECKUMU
0COOCHHOCTSIMHU.
Ko:1-Bo razoanann3aTopoB Ha OCHOBE KOHKPETHBIX CEHCOPOB
NeNe | Twumn ceHncopa ¢ yuerom C Y4E€TOM HCIOJIHEHUS
/11 npeoOpaszoBarens obmree CTallMOHAPHO-
IIEPEHOCHBIE | CTal[lOHapHBIE
MIEPEHOCHbBIE
1. | onTueckuit 71 34 32 5
2. | DIEKTPOXUMHUYECKHUN 63 48 13 2
3. | Temno-4yBCTBUTEIbHBIN 10 5 3 2
(KaJTOpUMETPUIECKUI)
4. | Macc-4yBCTBUTEIbHBIN 5 1 4 0
Hroro: | 149 88 52 9
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AHanu3upyeMble ra3oaHaj3aTopbl IO
TUITYy TIpeoOpa3oBaTesisi B CCHCOPHOM OJIOKE U
o KOHCTPYKTUBHOMY UCTIOJTHEHUIO
pa3AeNIuCh CIeIyromuM oopazom (Tadm. 3).

[IpeoOmamanue Ha PBIHKE ONTHYCCKHUX
ra30aHau3aTOPOB 00yCJIOBJICHO, o-
BUIMMOMY, JOCTOMHCTBAMHU MPUOOPOB 3TOTO
TUNa: OECKOHTaKTHOCTBIO, CIOCOOHOCTHIO K
Hepa3pylalmeMy  KOHTPOJTIO, Celek-
TUBHOCTBIO, BBICOKAM  OBICTPOACHUCTBUEM,
HIMPOKHUM JHANIa30HOM M3MEPEHHS U JIp.

30%

Puc.1. CooTHomeHrne Ta30aHAIN3aTOPOB,
Oasupyrolieecs Ha CEIEKTUBHOCTH
K COz, SOz, N02 u NH3
CooTHeceHue KOJINYECTBA raso-
aHATM3aTOPOB W WX CIOCOOHOCTH (HUK-

CHUpPOBATH IMPUCYTCTBUC BBIIICYKAa3aHHBIX
ra3oB, C Yy4eTOM TOrO, 4YTO OJHH
ra30aHallu3aTop MOKET o0nanaTh
CEJICKTUBHOCTBIO ~ TI0  OTHOIICHHIO K
HECKOJIBKUM  Ta3000pa3HbIM  BEIIECTBaM,
OTpa)keHO B TaOII. 4.

basupyrommecs Ha  9THX  1Udpax
BO3MOXXHOCTH  yJIOBJICTBOPEHHS  3allPOCOB
noTpeouTene o OCYIIIECTBIICHUIO

COOTBETCTBYIOUIMX AHAJIHM30B IIPEICTABICHBI
B BUJIE KPYTOBOM AuarpaMmsl (puc. 1).

Bo3MOXHO,  NpUOpUTET  ra30aHaJIH-
3aTOpOB, CEJIEKTUBHBIX K CO,,
chopmupoBancst  ucropudecku.  OpnHaKo,

TaKXkKe He UCKIIIOUEHO, YTO MOI00HOE JIUIEPCTBO
00513aHO CBOMM TIPOUCXOKIICHHEM JCSITETIbHOCTH
no peamsaimu  Kuorckoro nporokona u
O’KUJIAHUEM TIpeJIosIaraeéMoi MpuObLIH.
HNHTepeneT-MapKeTUHT Web-caiitoB
¢bupM H3roTOBUTENEH U IUCTPUOBIOTOPOB
ra30aHaJu3aToOpOB IO3BOJIMI IPEICTaBUTh
pacmpeneleHue ra30aHajn3aTopoB IO LEHE

(puc. 2).

O6o0masi  TOJy4YEHHBIE  PE3YJIbTATHI
MOXHO CKa3aTh, 4YTO HCXOAHas 0Oa3a
AIbTCPHATHBHBIX ~BapHaHTOB IPUOOPHOTO
MOHHUTOPUHTa  OCHOBHBIX  3arpsi3HHUTEINCH
atMmocepsr B Poccum  mpakTHyecku
copmMHpoBaach.

K CO>KaJICHUIO, CTEIICHD nx
UCTIONIb30BAHUS  ONPEACISIETCS HE TOJBKO
COBEpIICHCTBOM CEHCOPHBIX OJIOKOB U

JOCTYIIHOCTBIO II€H, HO M HaJIUYUEM HWIIHU
OTCYTCTBHEM MPHUPOJIOOXPAHHBIX MOTHBALIMM
IIPU IPUHATHH PELICHUH J1I000r0 ypOBHSL.

Tabnuma 4.
CenekTUBHOCTH ra30aHan3aTopoB Mo oTHomEeHHI0 K CO,, SO,, NO, u NHj,
NoNe AHaIM3UpyEMBbIH ra3 Kon-Bo razoananuzatopoB, CHOCOOHBIX
/1 dbopmyna Ha3BaHHE ¢dbuKcUpoBaTh ra3
1. CO, JTUOKCHU] yTiepoaa 84
2. SO, JIOKCHUJ CEPBI 75
3. NO, IHUOKCH]I a30Ta 75
4. NH; aMMHaK 45
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Pacn peaeneHve LueH

Il 5NeKTPOXUMNYECKNE

E=J onTunyeckme

MacCC-4yBCTBUTEITbHbIE

Konn4yecTBO rasoaHann3aTtopoB

[ Tenno-
YYBCTBUTESIbHbIE
Bce
N
& L KW K KL & -
N @Q S S & QQ — [lonnHOMManbHbLIN
L ; N N v )
O o o o T (Bce)
KO > N >
'\Q ,QO 4 4

obnacTtu ueH

Puc. 2. CooTHoIeHNE TEXHUYECKUX 0OCOOCHHOCTEH 1 IIeH Ta30aHaTN3aTOPOB.
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UndopmaLms: KOHpepeHUUH, Cbe3Abl, CUMITO3UYMbI, KOAMMAOKBUYMbI

O Bcepocculickol KoHghepeHyuu «AKmyasibHble 80rpPocChl
nod20moeKuU U nepernod2omoekKu kadpoe 0151 npednpusimull

Xumu4deckou rNpoMbIWIITIeHHocmu»

26 - 27 depans 2007 roga B MOCKOBCKOUM rocy/1apCTBEHHOM akaJeMuu
TOHKOM XHMHYECKOW TexHojmoruu wuM. M.B.JIoMoHOCOBa cocTosiack
Bcepoccuiickass koHpepeHIHsT «AKTyallbHble BOIPOCHI  MOATOTOBKH U
MEPENOArOTOBKU KaAPOB I MPEANPUATHIT XUMUYECKOU MTPOMBIIIUIEHHOCTH.

Opranuzaropamu KOH(pEepeHIIUU BBICTYITHJIN: MockoBckas
rocylapCTBEHHAsi  aKaJeMHsi TOHKOM  XUMHUYECKOH  TEXHOJOTHH  HUM.
M.B.JIomonocoBa, OAO «CUBYP — Xonguuar», OAO I'opHO-MeTamtyprudeckas
kommanua «Hopwibcknii Hukens», ['MIIK MUTXT um. M.B.JlomoHOCOBa,
Acconuanusa «PycXnop», HayuHo-uccienoBaTeabCKuil MHAKEHEPHBIA LIEHTP
«CunTe3y», YueOHo-HayuHbIN eHTp « CUHTE3Y.

Kondepenus MPOBOJNIIACH npu MOAACPIKKE MunucrepcTBa
MIPOMBIIUIEHHOCTH W JHepretukun P®, @enpepanbHOro areHTCTBa IO
oOpa3oBaHuto, Poccuiickoro corws3a MNPOMBILUIEHHUKOB U TMPEAIpUHUMATENEH,
Poccuiickoro coro3a XmMHMKOB, Accomuanuu «Onactorexuuka — PTHy»,
Poccuiickoro o0beIUHEHHUsT  TepepabOTUUKOB j1acTMmacc, Coroza
PYKOBOAUTENEH YUPEKACHUA U MOJAPA3ACICHUUM  JONOJHUTEIBHOIO
npodeccuoHalbHOTO  00pa3oBaHuss W paboromareneii,  Acconuanuu
KOHCYJIbTAHTOB 10 IOI00pY TIEPCOHAIA.

B xoudepenuun npusssim ydactue cBbimie 100 4yen. - mpencTaBUTENH
rOCy/IapCTBEHHBIX M OOIIECTBEHHBIX CTPYKTYpP, PYKOBOJMUTEIU U MEHEIKEPHI
CIyX0 TmepcoHana, PYKOBOJIUTEIM U MEHEXKEphl CIyKO0 1o OOy4eHHI0 U
pPa3BUTUIO TlepcoHajna, pykoBoaurenun BY30B, HWHCTUTYTOB UM IIEHTPOB
MEPENOArOTOBKM M MOBBIMIEHUS KBalWU(PUKAUKU KaJpOB, MNPEACTABUTEIHN
NPOMBIIIJIEHHBIX NPEANPUATHUNA U PEKPYTHHIOBBIX KOMIIAHUH M3 MOCKBBI,
Caunkt-IlerepOypra, Owmcka, Kpachosipcka, Huxnero Hosropoma, Boponexa,
Spocnagid, TonparT U Ap.

Ha xoudepenuun 3aciymanbl 16 IIeHapHBIX JOKIAAOB U OOCYXKICHBI
CJIEIyIOLLME BOIPOCHI:

> cnenuprKa TOATOTOBKM W TMEPEHOATOTOBKHA  KaaApOB  JIs
OpeNNpUATHH W OpraHu3aluil  XUMHYECKOH, HePTeXUMHUUYECKOU
MPOMBIIIIJIEHHOCTH, IIBETHOW METAJLTYpPTUH;
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»  TpeboBaHus paboToaareneii K BeIMyckHUKaM BY30B;

»  ¢opMupoBaHHe H pa3pabOTKa MEXaHW3MOB B3aUMOJCHUCTBUS
PBIHKOB XMMHKO-T€XHOJIOTHYECKOT0 00pa3oBaHus U TPYa;

»  CTPYKTypa mporpaMM BBICIIETO MPOPECCHOHATHLHOTO 00pa30BaHUS;
»  pa3BUTHE CUCTEM  JOIOJHUTEIBHOIO po¢heCcCUOHATBHOIO
oOpa3oBaHusi;

»  COBEpUICHCTBOBAHME  MHOTOYPOBHEBOW  CHCTEMBI  BBICIIETO
oOpa3oBaHUs;

»  pa3BHUTHE CHCTEM BBICIIECro TMpodeccCHOHATHHOrO 00pa3oBaHUS B
MaKpOCTPYKType «00pa30oBaHUe - HayKa — IPOU3BOJICTBOY;

»  B3aWMOJICHICTBHUE KaJIPOBBIX CIYKO KOMITAHWH, KaJPOBBIX areHTCTB U
BY3os.

OtmedeHa 3HAUMTENbHAST TMOTPEOHOCTH TMPOMBIIUICHHBIX KOMIAHUN B
KOHCTPYKTOpaX U MpPOEKTUPOBIIMKaX. B mpomecce naenoBoro oOLIEHUs
3aMHTEPECOBAHHBIX CTOPOH HaMEUeHbl OCHOBHBIE HAIpaBiIeHUs (POpMHUPOBAHUSA
YCTOWYUBBIX MPSAMBIX M OOpaTHBIX CBA3EH MEXAy PBIHKOM OOpa3oBaTesIbHbBIX
YCIIYT ¥ PBIHKOM TpY/Ja.

PemeHo ycTaHOBUTH NMEPUOJAMYHOCTH MPOBEIACHHUS KOH(PEPEHIMU OJUH
pa3 B JIBa rojia, paclIMpUTh CIIEKTP 00CYkKIaeMbIX Ha KOH(EPEHIIMH BOIIPOCOB 3a
CYET INPUBJICUYCHUS OpraHU3aluMyd W MPEANpPUATAA LBETHOM METaJULypIHUH,
OMOTEXHOJIOTUH, TPOMBIIUIEHHOCTH JIEKAPCTBEHHBIX CPEACTB U MPENaparos.
Pemeno mpoBectu ouepeanyio Bceepoccuiickyto koHdepenumu B MUTXT
uM. M.B.JlomonocoBa B 2009 romy mnoja Ha3BaHUEM «AKTyalbHbIE BOIPOCHI
MNOJArOTOBKA W NEPENOArOTOBKM KAaJpOB Il  NPEANpPUATHIL  XMMHUYECKOH,
HE(PTEXUMUYECKON TMPOMBIILICHHOCTH, I[BETHOM METaTypruu, OWOTEXHOJIOTHH,

IMPOMBIIIJICHHOCTH JICKAPCTBCHHBIX CPCACTB U IIPCIIApaTOB)).

IIpezuoenm MUTXT Tumogpeeg B.C.

88



