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PE3IOME. IIpo6aemoii obecnevenus xumuueckoii 6e3onachocmu 045 300po8ssi HaceneHus dpeeectblx nAum u Mebeau Ha ux 0CcHoge 00ecnoKoeHbsl 8pa4il, K0~
n102U — 6ce Muposoe coodujecmeo. B cmamve dan anasu3 cogpemenHo2o cocmosnus danioeo eonpoca. Ilpueedenst 3axono0amenshble mpedosanus Yxpauns,
cmpan EC, CIIIA, Poccuu u dpyeux cmpan no oyerke OesonacHocmu naum u mebeau HO NPUOPUMEMHOMY HOKA3amenrd — Qopmansoe2udy.
IIpoananusuposansi Kaaccol NAUM NO Imuccuu opmansecuoa, eeo HOPMAMUGHbIe BEAUHUHb! 8 SKOHOMUMECKU PA3BUMbIX cmpanax. Paccumompens: pe3yny-
mamvi 00KazamensHoil MeouUUHb! 0 8AUsSHUL Gopmansdeeuda Ha 300posse demeli. Coobuaemcsi 0 HOBbIX UCCAO0BAHUAX NO CHUNCEHUIO MOKCUMHOCTU Ope-
8eCHbIX NAUM u Mebeau, a maxdice 00 ynpasienueckux peuwienusx, npunsmex no amoi npooaeme 6 CLIA, cmpanax EC. Ha octose nposedentoi pabomo:
000CH08GHbL 86180061 U PEKOMEHOAUUL NO OCYyWleCmeneruio 6 Yipaure npo0aeMsl ONMUMU3AYUL KAHeCMBA NAUM U Mebeau U NoBbIueHUU KOHKYDEHMOCHO-

CcoOHOCMU SMOIL NPOOYKUUU.

Karouesbie crosa: opegectie naumel Ha ocHoge kapoamudophopmanrs0ecuoHbix Mo, Hopmanseeuo, IMUccus 8 8030yX, Kauecmeo 8030yuiHOl cpedbl, Kpu-

mepuu oyeHKU vi0eneHus opmansoeeuda, ynpagaenue PUcKoM.

BCOBpeMeHHHX YCJIOBUSIX MIEPELOBBIE CTPA-
Hbl MAPA U MEXAYHAPOAHBIE OPTaHU3ALUN
YICSIOT MPUCTAIbHOE BHUMAHUE PELICHUIO MPO-
0JieM 3KOJIOTU3AaLMU MPOU3BOACTB XUMUUYECKU
MOAU(PUILIMPOBAHHBIX MATEPUATIOB W MPOLYKIIMU
Ha WX OCHOBE, OOECIeYMBAIOIINX CO3MaHUNE
rapaHTuii s popMupoBaHuUs 6€30IMaCHOM Cpeabl
obuTaHwus yenoseka [1, 2, 3]. Jiugupyrortiee MecTo
cpenu HeOJaronpusiTHbIX (PAKTOPOB BHYTPHU
KWIBIX TTOMEIeHUI, 00yCIaBIMBaAIOIIMX Hera-
TUBHOE BJIMSIHME HA KAY€CTBO BO3AYLIHOM Cpelbl
A COCTOSIHUE 310POBbSl HACEJICHMS, 3aHUMAET
xumMudeckuit [4, 5, 6]. MUpPOBOI OITBIT CBUIE-
TEBCTBYET: MEOEb U3 IPEBECHBIX TUIUT HA OCHO-
Be KapbaMumo-QOpMalbIeTUIHBIX CMOJ - OIUH
13 BEAYIIMX UCTOYHUKOB XMMUYECKOIO 3arpsi3He-
HUS BO3AyXa BHYTPH TioMelneHuit [2, 7, 8]. Ilpu
3TOM MPUOPUTETHBIMU 3arpsi3HUTEIISIMU SIBJISICT-
cs (popManbaerua, o0Jaarolnii CEHCUOUIU3U-
PYIOLIMM U KaHIIEpOTeHHBIM 3¢ dexrom[8, 9, 10].

B cBsI131 ¢ 3TUM BOIPOCHI SKOJI0THU3aLMU MPO-
M3BOACTBA APEBECHBIX TUIMT HA OCHOBE KapOamu-
10-GopMabACTUIHBIX CMOJ U 6€30MaCHOTO MpU-
MEHEHUS TaKOW MEOENTN — BaXKHEMIIas mpooaeMa
10 OXPaHE OKPYXKAIOUIEN CPEIbl U 310POBbS HACE-
nenust Bo Bcex crpaHax EC, CIIA, Poccum u
VYkpauHbl. B 1aHHO# CTaThe MTPUBOAUTCS aHAIM-
TUYECKUIT 0630p MOAXOI0B U METOIOB IKOJIOIU3a-
LMK IIPOU3BOJCTBA IPEBECHBIX ILIUT, KPUTEPUEB
XUMWYCCKOU OE30IMaCHOCTU MEOEIn, MPEACTaB-
JICHHBIX B HOPMATUBHLIX U TUPCKTUBHLIX OOKY-
MEHTaX YKa3aHHBIX CTPaH, a TakKXKe Ha OCHOBE
MPOBEACHHOTO aHanu3a CHOPMYIUPOBAH KOM-
IUIEKC MEPONPUSATUI, TPUHITUE KOTOPBIX B
YKkpauHe OyaeT CITOCOOCTBOBATH SKOJIOTU3ALIMHU

MPOM3BOACTBA APEBECHBIX IJIAT U MPUMEHEHUS
MEOEIN HA X OCHOBE.

CoBpeMeHHOE COCTOSIHME TPOM3BOACTBA
MeOeId BO BCEX TEXHUYECKU Pa3BUTHIX CTPaHaX
XapakTepusyeTcsl IIMpoYallliuM MPUMEHEHUEM
npeBecHerx romut (ACII, ABIT, OCII, MJ®,
(haHepa) B MX MPOU3BOACTBE. TeXHOJIOIMYHOCTD U
HU3Kasd CTOMMOCTB CACNAIN APEBECHBIC TUTUTHI
VHUBEPCAJbHBIM  MEOEJbHBIM  MaTEpPUAJIOM.
Kpome Macchl MOJOXUTENbHBIX (DU3UKO-TEXHU-
YeCKUX IIoKa3aTenel, 3TU MaTepualbl UMEIOT
OTpHULIATEbHBIE CBOMCTBA C MO3ULIMKA XUMUYE-
CKOI1 0€301acHOCTH, T.K. INIMTHI 1 MeOeJIb Ha MX
OCHOBEC SIBJISIIOTCS MCTOYHUKOM IJIUTEIbHOTO
BBIZICJIEHMS B BO3AYX (POPMabIETuaa B MEPUOIT UX
9KCIUTyaTauuu. B Hacrosiiee BpeMsi TpOBeIEHbBI
GOJIBIIINE MCCIeT0BAHUS TI0 YCTAHOBICHUIO TIPH-
YUH, 00yCJaBIMBAIOLLIMX BblaEACHUE (hopMabac-
rmja 3 MeOelM B MEPUON €€ DKCIUTyaTalluu.
PesyabraThl NpOBEAEHHOIO aHAJIU3Aa CBUIETE/Ib-
CTBYIOT O CJIEAYIOLIEM.

Boigenenue ¢opmanbaeruaa u3 Meoeau omnpe-
JIeJISIETCS COBOKYITHOCTBIO TpeX (paKTOPOB: coaep-
JKaHWEM CBOOOTHOTO (PpopManbaeruma B IpeBec-
HBbIX IUIMTax; W30JUPYIOIIMMU CBOMCTBAMU
3alIUTHO-AEKOPATUBHBIX TTOKPBITUH; CTEMEHBIO
TEPMETU3ALUM OTKPBITBIX YaCTE MEOEIbHBIX
(¢parmenToB. McciemoBaHus, MNpPOBEAECHHBIE
BHUUIAPEBoMm (Poccust), cBUAETEILCTBYIOT O
HaJW4Mu y psaa OOJMIIOBOYHBIX MaTEpUalIOB
BbICOKMX U30JUPYIOLIMX CBOMCTB MO OTHOLIEHUIO
K BbIACJICHUIO (pOpMaNIbAETHIA, YTO MOXKET CIIO-
COOCTBOBATh 00ECIIEYEHUIO GE30MACHOCTH Mebe-
mm 11, 12].

Hpyroe BaxHelilllee HampaBlIeHUE B IMPO-

8 CYYACH! MPOBAEMY TOKCUKONOTTT, XAPYOBOI TA XIMIYHOI BE3MNEKW 3,4 /2014



W3BOJCTBC IUIMT W MeOesr, oOecIieuyMBalrouice
CHIDKCHUE BBIICICHUS M3 HUX (POpMaNTbaeTHIa —
3TO CUHTE3 U MPUMEHEHNE HU3KOMOJIbHBIX CMOJI C
MUWHUMAJIBHBIM CONEPKAaHUEM CBOOOTHOTO MOHO-
mepa ¢dopmanbaeruga. Mo atoii mpobiaemMe yxe
JOCTUTHYTHI OIpeNeIeHHBIE YCIIEXU, KOTOpPBIE
oTpaxkeHsl B ctaHgaprax EBpocoro3a, CIIIA [13,
14]. CoBpeMeHHBIE KJIACCHI APEBECHBIX TUIMT IO
comep:KaHUIO0 (POPMANTBACTUIA Y SMUCCHHI U3 HUX
5TOr0 MOHOMEpaA, JEUCTBYIOIIME B YKpauHe,
Poccuu, EC, CIIIA, npeactasiaeHs! B Tabu. 1.

AHalu3 TPUBEACHHBIX NAHHBIX CBUIETEIIb-
CTBYET, UTO B YKpauHe IpeBECHBIC TUTUTHI, IIPUME-
HsIeMbl€ B MPOU3BOJACTBE MEOEIN, OTHOCSTCS I10
ColepKaHUI0 CBOOOMHOTO opManbaeruga u
SMUCCUM U3 HUX 3TOTO MOHOMEPA K YCTApEBLIEMY
kjaccy, Hegelicteywoemy B EC u CIIA. B cBg3u
C 3TUM B YKpauHe pelieHue MpooaeMbl 110 0bec-
MEYEHUI0 KOHKYPEHTOCIOCOOHOCTU JPEBECHBIX
TUTAT ¥ MeOeT Ha MX OCHOBE MPEXKIE BCETO CBSI-
3aHO C 9KOJIOTM3AllMEl MX MPOU3BOACTBA IyTEM
BHEAPEHNS HU3KOMOJBHBIX CMOJI C MUHUMAJb-
HBIM COJEpKaHWEeM CBOOOJHOTO (hopMalibaeruaa
U TPUMEHEHUEM  3alIUTHO-AEKOPATUBHBIX
MOKPBITUIA C BBICOKUMU U30JUPYIOLIUMU CBOW-
crBaMu. PaccMoTpeHue nmoaxoloB 1Mo 000CHOBaA-
HUIO JOITyCTUMOTO YPOBHS BEIIEICHUS (hOPMaJIb-
JeTMaa U3 TJIAT U MeOEJIM Ha WX OCHOBE, NEH-
cTBytolux B YkpauHe, Poccuu, crpanax EC,
CIIA, no3BOJIMJIO YCTAHOBUTH CJICAYIONIEE.

B Hacrosiiee BpeMs B YKpanHe B COOTBET-
CTBUY C CAHUTAPHBIM 3aKOHOAATE]bCTBOM B Kaue-
CTBE KpPUTEpUS Ha CTaaAUM MPEeayNpeauTEIbHOTO
CaHWUTapHOTO Haa3opa npumeHsercs Y Bobiaene-
Hus dopmanbaeruaa 0,01 mr/m3 U3 IpeBeCHBIX
IUIMT, OTAEJaHHBLIX IyTEeM JaMUHUPOBAaHUS U
TIIATEIbHOW T€PMETHU3ALMU OTKPBITBIX TEXHOJIO-

ruyeckux yacreit. Takoit moaxoj AOJIKEH rapaH-
THPOBATh, YTO MEOETb B IIEPHO €€ DKCIUTyaTalluu
HE J0JKHA ObITh MCTOYHMKOM BbIIEICHUS (hop-
Mansaernaa 6onee 0,003 Mr/M>?, 4T0 COOTBETCTBY-
et [IJK c.c. [15, 16]. Takas «kecTKass» BeIMYNHA
HOpMAaTHBa 00OCHOBBIBAIACH C YUETOM HATUIUS Y
dopmanbaeruaa CEHCMOUIU3UPYIOIIMX CBONCTB U
KaHLeporeHHoro 3¢ gekxra, a Takxke JIUTEIbHBIM
BO3ICICTBUEM HA CaMble UYBCTBUTEJIbHBIC KOH-
TUHICHTBl HACEJICHUSI. YCTaHOBJCHO, YTO UIM-
TEJIbHOE BO3JAEHCTBUE XMMUUYECKOro (paxktopa
JlaXe Ha YPOBHE Majaoi MHTEHCUMBHOCTU HE
SIBJIIETCS O€3pa3IMUHBIM IS 3MOPOBbs Hacese-
Hus. Ha cerogHsHuil 1eHb B MUPOBOM MacllITa-
0¢ CyIIEeCTBYET IPoOJIeMa «OOJBHBIX» 3MAHWM,
KOTOpasl XapakKTepPU3YEeTCS HaJWyMeM Yy JIoAcH
CUMIITOMOKOMILJIEKCA 00JE3HEHHBIX MPOSIBICHU I
CO CTOPOHBI Pa3HbIX OPraHOB U CUCTEM OPraHu3-
Ma, TMCKOM(MOPTHOIO CAMOUYYBCTBUSI IIPU HAXOXK-
JIEHUM WIM X€ MPU paboTe B MOMELIEHUAX 30a-
HU, 0OYCTPOEHHBIX MEOENIbIO, U3TOTOBJICHHON
Ha OCHOBE ApeBECHBIX IIUT [17,18].
CpaBHUTENBHBIN aHAIN3 TPeOOBAaHMIT CaHU-
TapHOTO YKPAUHCKOI'0 3aKOHOJATENbCTBA B OTHO-
LIEHUY HOpMAaTuBa (hopMajbaeruaa ¢ KpuTepueMm
OLICHKM, HOeicTBylomMM B Poccum M cTpaHax
TaMOXEHHOro €0103a, CBUACTEIBCTBYET 00 OTCYT-
CTBMM TIPOTMBOPEUMII MO 3TUM BOIpOCaM. DTO
CBSI3aHO C OOIIEH METOMOJOTUEN, EAUHBIMU MO~
XOJaMU U METOJAMM YCTAHOBJICHUSI TMUTMEHUYE-
CKHUX HOPMAaTHUBOB, KOTOPBIC OBLIN pa3paboTaHbBI
U 3aKOHOHATEJIbHO YTBEPXIEHbI B ObIBIIEM
CCCP. B 10 ke BpeMsl pe3yabTaTbl COMOCTaBU-
TEJIbHOIO aHaJIM3a KOJMYECTBEHHBIX BEJIMYMH
JIOITYCTYMOTO YPOBHS (popMaibIeruaa, MpuHsATo-
ro B crpaHax EC u CIIA, cBUAETEALCTBYIOT O
3HAUUTEJIbHBIX OTJAUYMSIX OT HOpMAaTWBA, IECii-

Ta6muua 1

Knaccel mo comepxanmio (hopMajbaernia B INIMTAX H COOTBETCTBYIONIME MM KOJIHIECTBEHHbIE XaPAKTEPUCTHKH
amuccud GopMabaernaa B BO3AYX, AEHCTBYIONHE B PA3HBIX CTPAHAX

Kunaccel no conepxanuio ¢ropmais- 3
Crpanbi nernaa, mr/100 r cyxoii miamTbI Owmmccus, ppm/mr/m
v E,>8, 10 > 0,180
KpanHa E, = 6,0 (Toabko ans ¢paHepbl) >0,12
Poccus, >0,1 mr/m?
Ctpanbl TaMOXXEHHOTO E. <8 (0,18-0,21) - 2010 .
cor3a 1= (0,09-0,11) - 2011 .
(0,08-0,10) - 2012 .
EC E 5 3,8-4,0 0,05/0,06
E, 0.3 0,02/0,03
0,08/0,09
CILIA, KanudopHus Eys3,8-4,0 0,04-0,05
0,05-0,06
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cTBylolIero B YkpauHe u Poccuu. Ha cerogHsiii-

Huii nedb B EC u CIIA 1mommycTUMBIM ypOBHEM

BbIAC/ICHUS (hopMabIeruaa u3 Meoeau SBasIeTCs

koHueHTpauua 0,1 ppm (0,12 mr/m%) [4, 19, 20].

DTO OOBSICHSIECTCS METOAOJIOTMYECKUMI OCOOCH-

HOCTSIMM OOOCHOBAHUSA IOMYCTUMOTO YPOBHS

BbIAC/IEHUS (hopMasibieruaa U3 IUIUT U MEOEu,

npuHaroro B ctpaHax EC. KoHuenuus 6e3onac-

HOCTU APEBECHBIX IUIUT XU MEOEIM IO KOIuYe-

CTBCHHON XapaKTCPUCTUKE BBIACISIOLICTOCS

(opMmanbaeruga o6ocHoBaHa KoMureToM rurue-

HUYCCKON SKCIEPTU3BI CTPOUTEIBHONM MPOMYK-

unu (Iepmanus). B ocHOBe €€ JEXWUT MPUHIUAT

TEXHUYECKOTO PeryJIupoBaHMsI MpU 000CHOBAHUU

TOITYCTUMOTO YPOBHSI BBIIEICHUS W3 MEOEIN B

BO3IYyX MOMELLIEHUS MyTeM OLIEHKU 3(PPEKTUBHO-

CTU UCIIOJb30BaHMS HAUTYYIIUX JOCTYITHBIX TeX-

HOJIOI'MIA U3rOTOBJICHHUS IPEBOILJIACTUKOB 1 Me6e-

JIU C YYETOM OCTAaTOYHOTrO pUCKa IJisl 3I0POBbSI.

Ha Cel"O,Z[HH].HHI/IfI JOCHDb TakKasd KOHLICHTpalusa

cocrasnger 0,1 ppm (0,12 mr/m?). Kpome Toro,

HEOOXONMMO YYMTBHIBATh, YTO KOJWYECTBEHHAS

XapaKTEPUCTUKA HOPMATUBA HAXOMMTCSl B COOT-

BeTCTBUU ¢ TTpuHIUIIoM BO3, ocHOBa KOTOPOTO —

MO3TAaHOE CHUXKEHHUE YPOBHEN (popMaibaeruia B

teyeHue 5-10 ser. Takoil moaxonm cuuTaeTcs

000CHOBaHHBIM B TOM CJIy4ae, €CJIM B HACTOSIILEE

BpeMsl 00JIee <«KECTKUii» HOPMATUB HE MOXKET

OBbITh JOCTUTHYT MO pa3HbIM OpUYMHaM [5, 21].
YKazaHHasl KOHUEIIMS HE BXOOUT B TPOTUBO-

peune ¢ meiictBytomeit B EC cucteMsl yrpasie-

Hus puckoM. ITo pekomennanusm BO3 ympasie-

HUE PUCKOM MOXET OCYIIECTBISTHCS HECKOIBKU-

MH ITyTSIMU:

* abCOJIIOTHBIN KOHTPOJIb — CHMXKEHUE PUCKA 10
HyJs (IaHHBIM MOAXOM MCIOJb3YETCS B Cllyyae
OCYILECTBJICHUSI pPEaTbHOW BO3MOXHOCTHU TOJI-
HOTO TIPEIOTBPALICHUST BO3OEUCTBUA 0COOO
OITACHOIO BEIIECTBA IyTEM 3afpeTa ero IMpo-
WM3BOJCTBA 1 TIPUMEHEHNS);

* CHMUXXEHME PUCKA JO PA3yMHOIO0 MaKCUMAaJbHO
TEXHUYECKN M DKOHOMUYECKU ITOCTIKMMOTO
YPOBHSI;

* CHIXEHME PUCKa 10 TaKOTO YPOBHS, KOTOPBINA
BOCIIDMHUMAETCS BCEMM KaK NPAKTUUYECKU
HYJICBOM, T.€. CTAHOBJICHUE pHCKA HA MpUEMJIC-
MOM JIJIs1 KaXA0Tr0 MHAMBUAYYMAa U OOILIECTBA B
meoM|[21].

B CIIIA ocHOBHOe BHUMaHUE K 3MUCCUM HOP-
MaJibAeruaa U3 APEeBECHBIX MUIMTHBIX MaTepUaiOB
OBLTO 0OpaIIEHO MOCE OMYyOIMKOBAHMS O(PUIIM-
aIbHOM MHMOPMAIIMK O BHIICICHUHU B OKPYXKalo-
myto cpeny wrara Kamugopuus (CIHIA) Gonee
960 ToHH (hopmanbaeryuaa B rof. Jost BelaeaeHUS
(opmanpaeruaa U3 APEBOIIACTUKOB B YKA3aHHOM
00beMe BelMKa, TakK KakK B 9TOM INTaTe, KaK M B
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JIPYTUX 1ITaTax AMEPUKHU, 5TU MaTeprualbl UMEIOT
LIXPOKOE NPUMEHEHUE B MPOMU3BOACTBE MEOEIU U
CTPOUTEIBCTBE. DTa MpobieMa Bo3HUKIa B 2008
roay, a yxe 7 uiois1 2010 roga Ipe3unenrom CIIA
Bb. O6amoii 6pu1 mognucaH 3akoH «CTaHmapThl,
OTpaHMYMBAIOIINE SMUCCUI0 (hopMasbaeTuaa M3
JPEBECHBIX KOMITO3ULMOHHBIX MaTepuasoB» [19,
20]. B ykazaHHOM 3aKOHE€ HOPMBbI BbIACICHUS
(opMasbmernma U3 APEBECHBIX MATEPUANIOB Ha
OCHOBE KapbaMuI0(popMaibIeruaHbIX CMOJ yKe-
CTOYEHBI B 2 pa3a, a TaKxXe MPeAyCMOTPEHO IpaK-
TUYECKU €XETOJHOE NaJbHEMIIEeEe UX YKECTOYe-
HUe. AKTyalu3auuu 3TOW MpoOJeMbl TaKXKe CIO-
COOCTBOBAJIM PE3YJIBTAThl UCCAEI0BAHUI, MPOBE-
neHHbIx crieranucramu CIIA u Poccum o ycra-
HOBJICHMIO Ha OCHOBE J0KA3aTEeJIbHON METUIIMHbI
BIMSIHUSL (DOpMasbAeruaa Ha 3I0pOBbe OETEid.
Hccnenosanust mpoBoauauch B pamkax IIpoexra
MO YIIPABJIEHUIO OKPYXXAIOIIEH CPeaoid COTPYAHHU -
kamu LleHTpa MOArOTOBKY M PEAIU3ALIMU MEXIY-
HapoaHsbix rpoektoB (LITTPTI, MockBa) coBMecT-
HO C KOHCyabTaHTaMu [apBapaCKOW IIKOJIbI
0011IECTBEHHOTO 3paBooxpaHeHusl. bbuio qokasza-
TEIHHO YCTAHOBJIEHO HAJIMUYKME MPUYMHHO-CIIEI-
CTBEHHOH CBSI3U MEXIYy PA3BUTUEM Yy ACTEU M-
LIIEr0 BO3pacTa aJJIEPTUYECKUX U PECTIMPATOPHBIX
3200JIEBAHUI C XUMUYECKUM 3arPA3HEHUEM BO3-
JIyxa BHYTpU TomelueHuit [22]. OO0 3ToM Takke
CBUAETEILCTBYIOT JaHHbIE, OITYOJIMKOBAaHHBIE B APY-
Mx paborax (ta6a. 2) [3, 6, 23].

Ha ocHoBanumn TIOJIYY€HHBIX JAdHHBIX U X aHa-
J13a ObUIM CACJIaHbI CIEAYIOIIME BbIBOIbI: 3arpsi3-
HEHME BO3IyXa KUJIbIX TOMEIICHUI —CYIIECTBEH-
Hasl npoosieMa 3ApaBOOXPaHEHMS, T.K. MaKCH-
MaJIbHO IOIyCTUMAas KOHLUEHTpalus GopMabie-
ruaa 0,1 ppm B BO3AyXe XWIbIX MOMELIEHUI pac-
cUMTaHa Ha KPYIJIOCYTOYHOE BO3ICHCTBHEC Ha pa3-
JINYHBbIE KOHTUHIE€HThl HACEJICHUS, B TOM UUCJIE
Ha caMbl¢ YS3BUMBbIC U C IIIMPOKON Bapuabesb-
HOCTBIO YYBCTBUTEJIBHOCTU, KOTOpas MOXET
BBIPAXKaThCsl B MOSIBJIECHUU O0JE3HEHHBIX CUMIITO-
MOB WM YCWIEHUM VYXKe CYIIECTBYIOIINX.
I[naBHBIM BBIBOJOM 3TUX HMCCIEIOBAHUI ObLIO
3aKJII0YEHUE O HEOOXOMMMOCTU YKECTOUEHUS
JIEHCTBYIOIIETO HOIYCTUMOIO YPOBHS (PopMaib-
neruna. B Hacrosiee Bpemst B CLLIA u cTpaHax
EC uHTEeHCUBHO pa3BMBaeTcs paboTa Mo 3KOJ0-
TM3alyy MPOU3BOACTBA APEBECHBIX ILUTUT U MEOE-
JIM ¥ YXEeCTOUCHHMIO HOpMAaTHUBa IJIs1 (hopMatbe-
ruaa. B paMkax peliaeMbix 3a1a4y 00JbLIOE BHU-
MaHUE YAETSIETCS UCCICIOBAHUSM 10 CHUKEHUIO
TOKCUYHOCTH JAPEBECHBIX MIUT, aHEPhI, IUPOKO
MPUMEHSIEMbIX B MPOU3BOACTBE MEOEIN U CTPOU-
teabcTBe [19, 20].

Coo0111aeTcst 0 TOCTUTHYTHIX yCIIeXax 1Mo 3TOi
npoosieMe, B UMEHHO:
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Tabauia 2

PesynsTaTsl 3n1aeMuo010rnyecKuX UccaeJ0BaHuii, nposeaeHHbIx cneuuaauctamu Poccun u CIIIA ¢ nenbio ycra-
HOBJICHHSI 10KA3aTe/IbCTBA MPUYUHHO-CJIEJICTBEHHO! CBA3M MEXKIY NMPOOJIeMaMH CO 3I0POBbEM U MPUCYTCTBUEM
(dhopmasbIernaa B Bo3ayxe MoMeleHuii

CHMITOMBI HEOJIATONPUATHOTO BIIMSTHHS
CranpapTsl coaepxaHus (popmajbaernia B
Crpanbl N 3 dopmanbaeruna Ha 310poBbe YeJ0BeKa B
BO3/IyXe MOMeIeHHii, ppm/Mr/m .
YCJOBHSX BO3IEICTBASA B KUJIBIX TOMAX
iy B nomax ¢ Me6esIbio KOHIIEHTpAIIMK Baphb-
CIIA 0,1/0,1 upoBasu B nipegesax 0,07-0,12 ppm,
B MHAMBUIYaJIbHBIX IOMaX — B AMAIa30He
Kanana 0,1/0,124 ¢ uenessiM yposrewm 0,05/0,062 | 0,06-0,15 ppm.
YV XUJIBLOB YCTAHOBJICHBI CIIEAYIONINE
CUMIITOMBI, BO3HUKAIOIINE OT BO3/ICH-
Crpast EC MakcuMasbHO L0TCTUMAs KOHUEHTPA- | crpua dhopmanbrernma: pazapaxenue
umst 0,1/0,124 CIIM3UCTBIX 0G0JI0UEK 171a3, HOCOTJIOTKH
M TIPUIATOYHBIX Ma3yX HOCA, Kalleb,
Hauust 0,10/0,140 KPOBOTEUEHUE U3 HOCA, ChIllb, TOLIHOTA,
nuapest, 60J1b B TPyIu.

— pa3paboTaHbl NMYTU CHUXEHUSI TOKCUUYHOCTHU
IUIAT IyTeM BBEACHUS CII€LIMaTbHbIX OTBEPAU-
Tenein —pochopHOKUCabIX MeTawtoB (Al, Cu,
Zn). IlIpu 3TOM J0OCTUTAETCS CHUXXEHUE CBO-
6omHOTO (hopMabIeTraa B 2 pasa;

— 3HAYMTEJIbHBIC ycriexu 1ocTurHyTel B KHP, roe
pa3paboTaH CIIOCOO IIOJIYyYEeHMS MOOABKU —
HATPUEBOM COJIA KMCJIOTO JJUTHUHA [J151 ITOTJ10-
IICHUSI CBOOOAHOrO (opManbacruga B
JPEBECHBIX TUTUTAX;

— MpPeaMEeTOM MHOTUX MaTEHTOB SIBJISIETCS MOJM -
(pukanmsa cuHTe3a KapoamMumzohopMaIbIeTI-
HBIX CMOJI ITyTEM BBEAEHUS 100ABKU JIJ1s1 COPO-
1y ¢opMaIbIeTuaa, a TAKXKe CUMHTE3a Mea-
MUHOKap6amMuapopMaabaeruIHbIX CMOJI,
00ecIeyrBaloLero coaepxkaHue CBOOOIHOIO
dopmanbaeruna menee 0,1%;

— Ha npeanpudaTusx Poccutickoit Mdemepanum
npou3BonsTcs kommnozuuuu «BACUIIO]I»,
MpeaHa3HAYEHHBbIE IJIsI 00pabOTKM BHYTPEH-
HUX TIOBEPXHOCTEN IIOMEIEHUM, a TaKXe
MeOEIbHBIX KOHCTPYKLMA, BBIAETSIONIMX (hOp-
Manpaerun u ¢eHos. [lpuMeHeHre 3TUX KOM-
MO3ULIMIA MTOJTHOCTBIO MTPEIOTBPAILAET BbIIEC-
HUe (@GeHoJa M  CHUXAET  BbIACJICHUE
dopmanboeruma B 10-15 pas;

— B CIHIA ycTaHOBJEHbI HOPMBI BBIACICHUS
(opmanbaeruaa U3 ApeBECHbBIX TUIUT, U3TOTOB-
JICHHBIX Ha CMOJIaX C YJABTPAHU3KUM COCpKa-
HueM dopManmbaeruaa: i paHepsl KIeeHOo
— He 6onee 0,05 ppm, At APEBECHBIX IIJIUT —
He 6osee 0,08 ppm. IToatomy B crpanax EC u
CIIIA oGHOBREHA K1acCH(UKAIINAS TPEeBECHBIX
IUTAT IO 3MUcCUM popMaiibaeruaa (taoa. 3).
bonbliue ycrmexu AOCTUTHYTHI B pa3paboTKe

METOANYECKUX MOAXOI0B, aHATUTUYECCKUX METO-

JIOB aHanu3a (popManbIeruaa, HeoOOXOMUMbBIX ISt
OCYUIECTBJICHUSI MOCTOSIHHOTO KOHTPOJIS Kaye-
CTBa JAPEBECHBIX IUIUT X MEOEIM B YCIOBUSIX IIPO-
usBonctea. Ha mpennpusatusax EC, CILUA neii-
CTBYET €AMHAsI CUCTEMA O MPOBECHUIO UCTIBITA-
HUI Ha TOKCAYHOCTb JPEBECHBIX TUIUAT, OTIE/Ib-
HBIX (hparMEHTOB Me6EIM KaMEePHBIM CIIOCOO0M B
cootBetcTBUM ¢ EN Ne717-1 B kamepe 06beMOM
22571. [24]. UccaenoBaHue Me6eM Ha BbIACICHUE
(opMasbrernma MpoBOAUTCS B OOJIBIINX KJIMMa-
TUYECKMX Kamepax o6beMoM 30 M® B cOOTBET-
CTBMM C aMEpPUKaHCKUM cTaHaapToM ASTM 6007
u EN Ne717[24, 25]. Takoit KOMIUIEKCHBIN TTO-
X0 TO3BOJISIET 3(P(PEKTUBHO OOECIIEUMBATH U
rapaHTUPOBATh KA4eCTBO MEOEIU MO OE30MACHO-
CTH JU1S 310POBbs HACEIEHUS, YTO MPUHIUATTUATb-
HO OTJIMYAETCSI OT OTEYCCTBEHHOI'O KOHTPOJS 3a
Ka4eCTBOM IPEBECHBIX TITUT U MEOETU B YCIIOBUSIX
MPOU3BOJCTBA. DTO OOBSBISIETCS TEM, UTO B YCJIO-
BUSX OTCUECTBEHHOTO TPOU3BOICTBA OCYIIECTB-
JIIETCS KOHTPOJIb TOJIBKO 32 COAEPXKAHUEM CBO-
0OmMHOTO MOHOMEpa B CaMOW TUIUTE TyTeM
KUCIIOJBb30BaHUS TepPOpaTOPpHOro MeToaa C
LIEJIbI0 YCTAHOBJIEHUS KJlacca SMUCCHUM T10 ¢op-
Manpaerumy [26]. IlpuMmeHeHUE Xe KaMepHOIO
METOJIa, TMO3BOJISIONIEr0 MPOrHO3UPOBATh KOJIU-
YECTBEHHOE CONEpXKaHUE (POpMaNbIETUIA B BO3-
IyXe TIOMEIICHUM TIPU MCIOJIb30BaHUU JIPEBEC-
HBIX TUIUT B CTPOUTENHCTBE WJIM M3TOTOBICHUU
Mebenan, He mnpeaycMoTpeHo. OTCyTCTBUE Ha
MPEANPUATUSIX HCIBITATEJbHBIX J1a00paTOpUiA,
OCHAILICHHBIX 000PYIOBAHUEM B COOTBETCTBUM C
tpeboBaHusimu EC, CIIA, He MO3BOISET OCY-
LIECTBJISATh MOCTOSIHHBI MOHUTOPUHI IO BbIIE-
JIEHWIO (popMajIbIeruaa U3 IINUT U MeOEJIU B YCII0-
BusiX npousBoactBa. B Poccum mng peuneHwust
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Tabauua 3

COBpeMeHHaﬂ KJ'laCCl/l(l)l/lKal.ll/lﬂ JAPEBECHLIX IIUT 110 IMUCCUHN cl:opmam,uemua

Coxnepkanue cBO0OIHOTO (hop-
MajibJerujia B 1njmmrTe

Kiacc omucenn

8 Mr/100 r cyxoii mInTbI Ey

YCTapeBIINMA MO €BPOIMEUCKUM CTaHIapTaM, HO JICUCTBYIONINM B YKpauHe

4,2 Mr/100 T cyxoii TUTUTHI Ei

€BPOIICHCKUIA CTaHAAPT

0,3 mr/100 r cyxoii MIUThI Eo

crannapt EC, skonoruueckas miuta, Mapkuposka «[oay6oit aHres»

Mpo0JieMbl KOHKYPEHTOCIOCOOHOCTH T0 Kaye-
CTBY 1 0€30IMaCHOCTU APEBECHBIX TUIUT PSI MPe-
MPUSTHAN TI0 WX TIPOU3BOICTBY OCHAIEH CUCTE-
MO KOHTPOJISI Ka4eCTBA 3TOM MPOAYKIIAN B COOT-
BETCTBUM C TpeOOBAHUSIMU, NEICTBYIOIIUMU B
crpanax EC u CIIIA [27].

Bce BhilleckazaHHOE CBUIETENLCTBYET O
HEOOXOAMMOCTU COBEPLIEHCTBOBAHMUS TEXHOJIO-
TMUA TPOU3BOJACTBA JIPEBECHBIX TJIUT HA OCHOBE
KapbaMuao@opMaabAeruaHbIX CMOJI B YKpauHe 1
METOA0JOTMU MO0 KOHTPOJIIO 32 BbIAEIEHUEM (HOP-
MaJTbIAETUIA B OKPYXKAIOIIYIO CPEy.

BbiBo1bI

1. ObecnieueHne 6€30IMACHOCTH MEOEIH IS 300~
POBbBSI HACEJIEHUSI 10 XUMUUECKOMY (PaKTopy —
opManbaeruay — axkTyajlbHasl mpobJjema ajst
YKpauHBI W TEXHWUYCCKW Pa3BUTHIX CTpaH.
MIupoko HOpuUMEHSIEMBIMU MaTepuajamu B
MPOU3BOJACTBE MEOEIM BO BCEX TEXHUYECKU
Pa3BUTHIX CTpaHAaX SBJISTIOTCS APEBECHBIE TN~
TOYHBIE MaTepuajibl Ha OCHOBE KapOaMUIO0-
(hopmanbaEruaHbBIX CMOJI.

2. TOKCHYHOCTb APEBECHBIX ILIUT OIpPEACIIICTCS
KJIacCaMM SMUCCHU (opMabaeThaa Mo €ro
comepxanuio B 100 r cyxoi rumTel. B Ykpante
JIPEBECHBIC TUTUTHI U TTPOM3BOACTBA MeOEIN
JIO CUX TTOP COOTBETCTBYIOT KJIACCY SMUCCHUU IO
dopmanpaeruny, KoTopwiii B crpaHax EC,
CILIA otmeneH emie B 2008 romy.

3. MeToaoJIOTUUECKHUE aCIIeKThl OOCCHeYeHU s
0C30MaCcHOCTY [JIS1 340POBbSl HACEJACHMUS ApeE-
BECHBIX IIJIUT U MeOEJM Ha MX OCHOBE, ACKi-

1. Onuwenxo I.T. BiusiHAe COCTOSIHMS OKDYXAIOILEH CpeIbl Ha
3n0poBbe HaceneHus. [Tpoonemsr u 3amaun / [.I.OHuUIIEHKO
// Turuena u canutapust. — 2003. — Ne 1. — C.3—17.

2. Cmaxckun B.M. TurueHnyeckre OCHOBBI ONTUMM3AIMU TPO-
M3BONCTBA ¥ IPMMEHEHUS TOJTUMEPHBIX MATEPUAIOB B CTPOU-
TENbCTBE: aBTOpedepaT q1C. HA COUCKAHNE HAYYHOM! CTeNeHU
JOoKT. mMen. Hayk / B.M. CrsokkuH; MOCKOBCKMIA OpiieHa
Tpynosoro kpacHoro 3HameHu HUWMW rturveHsr um.
O.®.Dpucmana. — M., 1992. — 64c.

3. Workgrouprepord: Indoor Chemistry and Health / C.J. Weschler,
J.R. Wells, D. Poppendieck|etal.] // Environ Health Perspect.
— 2006. —Mar; 114( 3). — P442—-446.

JIMTEPATYPA

creyroe B EC, CIIA, a Takxke MeToguye-
CKME TIOAXOAbI, CTAHAAPTHI, KPUTEPUN UMEIOT
CYILIECTBEHHbIE OTIMYMSA OT HaMOHAJIbHOM
METOOJIOTMU [0 3TOM IIPobIeme.

4. CCprSHHM IPEITATCTBUEM 1JIsA TapMOHU3ALIMN

OTEYECTBEHHbBIX 3aKOHONATEIbHBIX TOKYMEHTOB
MO OOECIEYEHUID XMMUUYECKON OE30MaCHOCTU
MeOENMM C OUPEKTUBHBIMU HOKyMeHTamu EC
MOXET SIBUThCSI 3HAUUTEJIbHOE Pa3IuuKe B KOJIU-
YeCTBEHHOM XapaKTepHUCTUKE HOPMATHBA IT0 (hop-
MaJTBACTUY, eHCTBYIONIEeTo B YkpanHe n EC.

5. B YkpauHe Ha npeAnpUsTUSIX 110 IIPOU3BOICTBY

APEBCCHLIX IUIUT U Meoeu OTCYTCTBYIOT TPC-
OOBaHMS, MpeayCMaTpUBAKOIINE HATNINUE
WUCTIBITATEJIbHBIX JIAOOpAaTOpUil 32 KOHTPOJIEM
KAQuecTBa MO XUMUYECKON 0€30MacHOCTU Ha
BbIXOJIE TOTOBOW MNPOAYKLUMWM, MPUHATBIX B
crpanax EC, CIIIA, Poccun.

6. KOHKYpeHTOCIIOCOGHOCTh MEGEIbHOM TTPOIYK-

MY YKpaWHBI Ha BHEITHEM PHIHKE BO3MOXHA
MIPY CIEAYIONINX YCIOBHUSIX:

- TIPOBCACHUC TapMOHM3allMM MCETOIMUYCCKHUX

MOAXOA0B K OIICHKE XMMHWYECKOU OE€30IacHO-
CTU MEOEIM IyTEM IPUHSTUS METOAMYECKUX
MOJAXOJ0B B OMPEACIEHUU TOKCUYHOCTH [Ipe-
BECHBIX TIJIAT, METOJOB M YCIOBUI MPOBEACHUS
HCCIIENOBAHUI B MCIIBITATEJIbHBIX JIA00pPaTO-
pUSIX TOTOBOU MEOETBHOW TTPOAYKIINY;

- TIPUHSITHE DETYJIUPYIOLINUX YMPaBICHUYECKUX

pelleHU A Ha OCHOBE KOMILUIEKCHOU pa®oOThl U
MPUBJICYEHNE K HEW CIELUAIMCTOB JEPEBOOO-
pabaThIBAONIEN TTPOMBIIILIEHHOCTH, SKOJIOTOB,
TEXHOJIOTOB, THTUEHUCTOB.

4. PexomeHmauuu 1o KavecTBy Bosayxa B EBpome / [Hayd. pen.
C.JI. ABanmmanu, B.M. 3axapos, C.I. Imutpuen, H.H.
Iepacumos]. — Bropoe uza. — M.: Becb mup, 2004 — 312 c.

5. Directive 2008/50/EC of European Parliament and of the
Council of 21 May 2008 on ambient air quality and cleaner air
for Europe.

6. Iybepuckuii F0./]. DKONOTO-TUTHEHUYECKUE ACTIEKTHI OPTaHM3a-
1uuu MoHuTopuHra xunoit cpeast / FO. . Ty6epuckumii, H.B.
Kamuauna, A.V. MensHukoBa // [urnena u caHutapus. —
1997. — Ne3. — C. 46—49.

7. XKykoea B.B. BHyTpeHHss cpefa 3haHMi T1OJHOCOOPHOIO
JIOMOCTPOCHWUS Ha MOJTMMEPHON OCHOBE U €€ BIUSIHUE Ha 370~
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CYYACHI ACITEKTH ITPOBJIEMH XIMIYHOI BE3ITEKH MEBJIIB
H.€. Juuinesuy, B.I. lepacumosa, T.B.Xirvkesuu

PE3FOME. [Tpo6aema 3a0e3nevenns XimiuHoi Oe3nexu 015 300p08’°s HaceaeHHs 0epegHUX Haum [ Me0aie Ha ix 0CHOBI y ueHmpi yeazu MeOuKis, 2ieicHicmis,
eK0.02i6 ycboeo caimy. Y cmammi nodano ananiz cywactoeo cmany danoeo numanns. Hasedeno 3axonooasui eumoeu Yxpainu, kpain €C, CLIA, Pocii ma
(HWUX Kpain w000 oyiHKy Ge3nexu naum i Me6aié 3a npiopuMemHUM ROKA3HUKOM - gopmansieeidom. [lpoananizoeano kaacu naum wo0o emicii gop-
Manvoezidy, i020 HOPMAMUBHI BeAUMUHU 8 eKOHOMIUHO PO36UHEHUX Kpairax. Pozensnymo pesyssmamu 0okazo6oi meduyunu npo eniue gopmansoecioy Ha
300p0o8 s dimeil. [TosidomAsEMbCS NPO HOBI DOCAIONCEHHS OO0 SHUNCCHHS MOKCUMHOCTI OepeeHUX naum i Me0aie, a MaKoduC PO YNPABAIHCHKI PiuleHHS, AKi
npuiinami 3 uiei npooaemu 6 CLIA, kpainax €C. Ha ocnosi nposedenoi pobomu o6Tpyrmosani eucrosku ma pekomeroayii wjodo 3dilichents 8 Ykpaini
OnMUMI3aYEi IKOCMi naum i Me0aie ma nidBueHHs KOHKYPeHMOCHPOMOJICHOCH Yi€i NPOOYKYii.

Karonosi cnosa: depesni naumu na ocHosi Kapoamiooghopmansoeeionux cmon, opmansde2io, emicis 6 nogimps, SKicme NOBIMPIHO2O Cepedosulya, Kpume-
Dii ouinku eudinents gopmanvoezioy, ynpagninug pusuKom.

MODERN ASPECTS OF CHEMICAL SAFETY FURNITURE
N. Dyshinevych, V. Gerasymova, T.Khilkevych

SUMMARY. The problem of chemical safety for human health of wood panels and wood panel furniture is global. Solution to this problem ensures creating
a safe living environment for people. The aim of this work - analytical review of publications, legislative requirements, technologies in furniture manufactur-
ing that help reducing air emissions of formaldehyde and legislative requirements in Ukraine, EU, USA, Russia and other countries on priority indicator —
levels of formaldehyde in wood panels. The classes of panels were analyzed based on levels of formaldehyde emission and its normative value in economical-
ly developed countries. The results of evidence-based medicine on the impact of formaldehyde on children’s health were examined. It represents itself in the
occurrence of allergic diseases and diseases of the upper respiratory tract. Resent research results on reducing the toxicity of wooden panels and furniture are
reviewed as well as managerial decisions on this issue in the USA and the EU. On the basis of this work the conclusions and recommendations on optimizing
the quality of the panels and furniture in Ukraine and increase of competitiveness of this production have been made.
These include: a) Optimization of furniture production by ensuring panels meet E1 formaldehyde emission class requirements valid in the European countries,
USA; b) Providing manufacturers with testing laboratories for determination of toxicity of finished furniture using methodologies, approaches, and equipment
based on EU regulations; c) Adoption of regulatory management decisions based on comprehensive work, with the involvement of environmental specialists,
engineers, hygienists.
Key words: Wood panels on urea-formaldehyde resins, formaldehyde, emissions into the air, the quality of air, evaluation criteria for the excretion of
Jormaldehyde, risk management.
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