C ydetoM pa3pabOTaHHBIX OTPACIEBBIX HOPMATHBOB IPOBEJCH pacueT MPOeKTa HOPMATHBOB
oOpaszoBanust 0Txoa0B Ha OAO «bM3-ynpasistomas koMmnanus xonauara « bBMEK».

Cnurcok ncnonb3oBaHHbIX MICTOYHMKOB

1. 3akon PecnyOnuku benapycs «O06 oxpane okpy:karwomieil cpensl» or 26 HosOps 1992
Ne 1982-XI1I (B pea. ot 17.07.2017, ¢ uzmen. ot 30.12.2018 Ne160-3).

2. ®enepanbHblii 3akoH Poccuiickoit @enepanun «O0 0oTx0Jax MpOM3BOJACTBA U HOTpedIie-
HUs» 0T 2 ntoHa 1998 Ne89-D3 (B pea. ot 25.12.2018 No483-D3).

3. Ilpuka3z MuHuCTEpPCTBA NPUPOIHBIX pecypcoB U 3kosorun P® ot 5 asrycra 2014 r. Ne349
«O0 yTBepxaeHnH MeToIMYecKuX yKa3aHui 1o pa3paboTKe MPOEKTOB HOPMAaTHBOB 00pa30BaHUs
OTXOJI0B M IUMHUTOB Ha UX Pa3MELICHUEY.

4. 3axoH Ykpaunsl «O06 oTxomax» oT 5 mapra 1998 Nel187/98-BP.

5. 3akon Pecnybnuku benapych «O0 obpamienun ¢ orxomgamu» ot 20 wrons 2007 Ne 271-3
(B pen. ot 13.07.2016 Ne397-3).

V]IK 628.4
E.A. botsH, 3aB. oT/1e710M 0OpaIeHus C OTXO/IaMH,
S.B. Tpyi, 3aB. CEKTOPOM HAYYHOTO COMPOBOXKICHUSI TEXHOJIOTUN 00paIleHus C OTXOaMHu
PVII «ben HULL «Dxonorusy, r.MuHCK

METOONYECKME NMOAXOAbl K ONPEAENEHUIO BPOMCOAEPXALLNX
CO3 B CbIPbE, OTXOOA U X BO3OEWNCTBWE HA 3JOPOBbE YE/TOBEKA

XVMHUKATbI, U3BECTHBIE KaK CTOWKHE OPraHMYECKUE 3arpsA3HUTENH, UCIIONb3YIOTCS B KAUECTBE
CWJIBHOJICUCTBYIOLIUX MECTULIUIOB, CIIYKAT JIJs Pa3iHyYHbIX LIeJiel B MPOMBILIUIEHHOM CEKTOpE,
BbIOPACHIBAIOTCA B BUJIE€ HEMPEAHAMEPEHHOI0 MOOOYHOI0 MPOIYKTAa TOPEHUS M MPOMBILIIICHHBIX
IIPOLIECCOB.

Hecmotps Ha To uTo pazHeie CO3 nmpeacTaBisiioT co00i pa3aMyHyIO CTENEHb ONMACHOCTH, 3TH
XUMHKATBI, IO OMPENEICHHUI0, UMEIOT YEThIpE OOIIMX CBOMCTBA: 1) OHM BBICOKOTOKCUYHBI; 2) OHU
YCTOMUUBEI K Pa3JIOKEHUIO U COXPAHSAIOTCS B TEUCHUE MHOTHUX JIET WIN Jake NECSATUIETUH, IoKa
HE pacrnajayTcsi ¢ o0pa30BaHHUEM MEHEE OMAaCHbIX (GopM; 3) OHU HUCHAPSIIOTCS U MEPEHOCATCS Ha
00JIbIIIKE PACCTOSIHUS 110 BO3AYXY U IO BOJE; 4) OHM aKKyMYJUPYIOTCS B KUPOBBIX TKAHSX.

ITpu npoBenennu ananusza o Hanmuuu CO3, cofepkalux aHTUIMPEHOB B ChIPbE, IPOAYKIUH,
0TXO0J1aX, UCIIOJIb3YETCSl TEPMHUH «IOTEHLUAIBHO COIEPIKALIUX». ITO CBSI3aHO C TEM, YTO MACIOp-
Ta, cepTU(UKATHI U Apyras CONPOBOIUTENbHAs TOKYMEHTAllUs Ha BBO3UMOE ChIPbE, IIEPBUYHBIC
MaTepuajbl ¥ TOBaphl HE COJEPKAT B KaueCTBE 00513aTEIbHOI0 MapaMeTpa COCTaB aHTUIHMPEHa U
€ro MPOLIEHTHOE COAEPKAHUE, a TAKXKE TOMOIHUTEIbHYI0 MAPKUPOBKY O coaep:kanuu CO3.

I'excabpomuukionoaexan (I'BLIJ[) — OpomupoBaHHBIH AHTUIIMPEH, NpPeJHA3HAYEHHbIN IS
NPEJOTBPALICHNUS CAMOBOCIIJIAMEHEHHSI U 3aME/IJICHUS BO3TOPaHUs TOPIOYMX MAaTEPUATIOB.

B Pecny6muke benapych mpou3BoICTBO OpOMHPOBAHHBIX AaHTUITHPEHOB HEOCYIIECTBISIIOCH, U
OCYILECTBIIsICTCS B HacTosmiee Bpems. OHaKO aHTUIIUPEHBI HA OCHOBE OpPOMCOEPIKALINX XHUMHU-
YECKUX BELIECTB MOCTYNAJIU M MOTYT IOCTYNaTh B CTPaHy HEMOCPEACTBEHHO B CHIPHEBBIX MaTe-
puanax, u3Jenusax Ju00 BBOAUTHCS KaK AaHTUIMPEH IPU MIPOU3BOJICTBE NOJIMMEPOB, IIacTMace, a
TaK)K€ KOMIIO3UIIMOHHOTO MaTepHaa AJisi IPOU3BOCTBaA.

WnenTudukanys moiauMepoB, COAepKalUMX OpOMHPOBAHHBIE AaHTUIMPEHbI, 0€3 NPUMEHEHUS
CIELIMAJIbHBIX TEXHOJIOTUI 3aTpyJHEHA OTCYTCTBUEM MapKUPOBKU 00 3TOM. CONpOBOAUTENbHbBIE
Y HOPMaTHUBHO-TEXHUUYECKUE TOKYMEHTHI HE COJIepKAT HHPOPMALIUIO O COJEPKAHUN aHTUITUPEHA.

B cootBercTBUM ¢ ykazaHusmH, NpuHATHIME Ha KoHdepernunn CtopoH CTOKIoJIbBMCKOM KOH-
BeHIIM 0 CO3 CTOpoH, AJisi KOHTPOJISI TOTOKOB MaTE€pUaJIOB, COACPKAIIUX OPOMHPOBAHHBIE aH-
tunupensl, oTHocsmuecs kK CO3, TpedyeTcsi CKpUHUHT U UX BBISBICHHUE.
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BricTpoe 1 1ocToBepHOE OIpeaesieHne OpoMCOAEpKAIMX XUMHUECKUX BEIIECTB B IOJIUMED-
HBIX MaTepuayiaXx MpeJCTaBIseT COOONW OCHOBHYIO CIOXHOCTb, SIBJSISICH IPU 3TOM HEOOXOJUMBIM
YCJIOBHUEM MPHU CEMAPALUN OTXO0B, COAEPKALINX JAHHbIE 3arPS3HUTEIIN.

COOTBETCTBEHHO, Ha MPAKTUKE, B LIENAX peaan3auuu nojaoxxeHuil CTOKroJIbMCKON KOHBEHIIMH
o CO3 HeoOXoauMO OTAENSATh M MApKUPOBATh BCE MaTepHalibl, CoJepKalue OpOMHUPOBAHHbBIE
AHTUITUPEHBI/ OPOM, OT MaTEPHAJIOB, HE COJIEPKAIIMX JAHHBIC BEIIECTBA M COCTUHEHUSI.

[IpocThIM B NIPUMEHEHUH U OTHOCHUTEIBHO JAOCTYIHBIM METOJOM CKPUHHMHIA ISl BBISBJICHUS
TUIACTHKA, COJCPKAIIETO OTHOCSIIUECS K 3arpsA3HUTENSIM OpOMHPOBAHHBIC AaHTUITUPEHBI, SBIISCT-
cs1 peHTreHo-dmyopectenTHbIi aHanu3 (PDA), mo3Bossironuii onpenenuTs HaTndue OpoMa B ChlI-
pbe, 0TX0/1aX WM TOTOBOW MPOAYKIMU. B JaHHBIX peKOMEHAALUAX NPUCYTCTBUE OpoMa B IOJH-
MEpPHBIX MaTepuaiax paccMaTpUBaeTCs Kak MapKep OpOMUpPOBAaHHBIX aHTUIIMPEHOB, HO 03 orpe-
JIEJIEHNS KOJIMYECTBA U XUMUYECKONU ITPUPO/IbI BEILIECTB.

JlaHHbIEe, MOMyYEeHHBIX ¢ TOMOILIBI0 PDA, MOIyT HCNOIB30BATHCS JJIS IPUHATHUS PELICHHUN C
LEJIbI0 MUHUMH3AIMK Bo3JeiicTBUs OpomupoBaHHbIX CO3 Ha OKpY’KaloOIIyIO Cpely, Hampumep,
IIpU cemapanuy 0TXOJ0B, a TaKKe Ui MOCIEAYIOIIEro aHalIu3a CTaHJapTHBIMM METO/IaMU C Iie-
JIbIO BBISIBJICHUS BUa OPOMHUPOBAHHOT'O aHTUITUPEHA.

K 6pomconepxaium aHTUNIHPEHAM, ITUPOKO MPUMEHSIOIMMCS B MTOJMMEPHBIX MaTepualiax,
OTHOCST nonubpomupoBanHblieanpennsosle 3¢upsl (I16/13) u rekcadbpomuukinonoaexas (I'BLIT).

B mae 2009 r. Kondepenuust Cropor Ctokronpmckoi koHBeHnu o CO3 Brimrouna B [lepedenn
CO3 HekoTopble TOMMOPOMUPOBaHHbIEM(DEHIIOBBIE (DUPBI, & UMEHHO TeKca-, IeHTa-, TeTpa-, ref-
Tabpomaudenmionsiii 3¢up, otHocsmecst k CO3. TIB/ID npexncrasmsitor coboit cMecH JieKa-, TeHTa-,
rekca-, okta-I16/13, ryie OCHOBHBIM KOMIIOHEHTOM BBICTYTIAET OIMH H30MEP — NEHTAOPOMITMKIIOIOACKAH.

[lepeuncnennsie OpoMcoaepKaIINe XUMUYECKHE BEIIECTBA TIPUMEHSFOTCS TIPH MTPOU3BOJICTBE
pa3IMYHBIX BUJOB MOJUMEPOB, IJIacTMAacC, KJIeeB, FTePMETUKOB, Al 00padoTKu TkaHei. OgHaKo
CUMTAETCsl, YTO OCHOBHAs c(epa nX MPUMEHEHUS — UCTIOIb30BaHUE B KAUECTBE aHTUITUPEHOB TPU
MIPOU3BOCTBE MOJMMEPHBIX MAaTEPUAJIOB, INIACTMACC, KOMIIO3UTHBIX MaTEPHUAIIOB.

Ha 5-oit Kordepenuuu Cropon Crokrombpmckoid kouBeHiiun o CO3 B 2013 r. T'BII/] 61
BiirodeH B [lepeuenp CO3. Ob6pamenue ¢ orxoaamu, coaepxkanumu ['BIJ, perymupyercs Tak-
ke ba3zenbCkol KOHBEHIMEN 0 KOHTPOJIE 3a TPAHCTPAaHUYHOMU IIEPEBO3KOM OMACHBIX OTXOAO0B U UX
ynanearem, CTOpoHOM KOoTOpoi sBisieTcst PecrryOnuka benapyce.

1,2,5,6,9,10-' LI/ umeeT 6 cTepeoreHHBIX LIEHTPOB M, B TCOPHH, MOXKET OBITH 00pa3oBaHO
16 crepeonzomepoB, ogHako B TexHudeckoM ['BIIJl 0ObIYHO BCTpeyaroTCs TOJBKO TPH CTEPEO-
uzomepa: o-I'BIJ] umeer Homep: 134237-50-6; B-I'BLJ] — nHomep KAC: 134237-51-7; y-I'BLJ]
—uomep KAC: 134237-52-8. Texunueckmnii I'BIIJ] — 3T0 6emnoe TBepaoe BemecTBo. TexHrmueckuit
opomupoBanHbiil antunuper ['BLJ{ — 3To nunoduinbHOe BEIIECTBO, MMEIOIIEE BHICOKOE XUMHUYe-
CKO€ POJCTBO C TBEPJBIMH YACTHIIAMHU M HU3KYIO pacTBOpUMOCTh B Boje. I BII/] Beimyckaercs B
Kurae nmox mapkoii Mosinter. B 3aBucMMOCTH OT MPOU3BOAMTENS U TEXHOJIOTUU MPOU3BOJICTBA,
texundeckuit [I'BIJI cocrout uz 70-95 mpouentoB y-I'bLJ] u 3-30 mpouentoB oa-u B-I'BLII.
B texunueckom I'BLJ] mpucytcTByIoT Takxke aBa apyrux crepeomszomepa: o— ['BLIJI u e-I'BLIJI
B KOHIIEHTpanuu cooTBeTcTBeHHO 0,5% 1 0,3%.

OcnoBHas cdepa npumenenus ['BLIJ[ — mpon3BoACTBO BCIIEHEHHOTO U AKCTPYIUPOBAHHOTO
MOJINCTUPOJIA, KOTOPBIM IUPOKO MCIIOJIB30BAJICA U UCIIOJIB3YETCS JUIsl TEIIOM30JISILUU B CTPOU-
tenbcTBe (6onee 90% obmero oobema ['BLIJT). Jpyrue Buabl NpoayKUuu, A KOTOPBIX MpUMe-
Hsucs ['BIJ] — ynaponpOo4Hslil MOMMCTUPOII, MPEAHA3HAYEHHBIN JUI 3JIEKTPOHHOTO U JJIEKTPO-
TEXHUYECKOTO 000pY10BaHUSI.

Homenknarypa uMnopTupoBaHHbIX u3fenuid, conepxkamux I1B/13D, upesBbluaiiHO mMpoka:
AIIEKTPOHHOE U 3JIEKTPOTEXHUYECKOE 000py10BaHUE (TEIEBU30PbI, MOHUTOPHI, KOMIIBIOTEPHI, HO-
yTOyKH, MOOUIIbHBIE TeNe(OHBI U JIP.); AETaTl OBITOBOW M aBTOMOOMILHOW TEXHUKU; CTPOUTEIb-
HbIe MaTepuasbl (MIEHHbIE HAMIOJHUTENIH, TEPMON3OJIALUOHHBIE TUINTHI, TTAaHENIU U Jp.); TeKCTHIIb;
U3JIeNMsl U3 IEHONoJIypeTaHa (MaTpachl, CUAEHUS) U Ap.

Croiikocts 1B/ B okpykaroniei cpene Xopouo 3al0KyMEHTHpOBaHa. EAMHCTBEHHBIMU BbI-
SBJICHHBIMM Ha CETOAHSILIHUMN JE€Hb PEAJbHBIMM IyTSAMHU Pa3JIOKEHUS ITUX BELIECTB SBIISIOTCS



mporeccsl GoTonm3a, aHadPOOHOH JMerpaganuu U MeTaboau3Ma B OMoTe myTeM 1eOpOMUPOBaHUS
u Tpanchopmanuu B apyrue bJ[D, koropeie MoTyT 00nafath Oojiee BBICOKOW TOKCHYHOCTBIO U
CIIOCOOHOCTBIO K OMOAKKYMYJISIIHH.

[Toctynenne GpOMUPOBAHHBIX AaHTUIIUPEHOB B OKPY’KAIOIIYIO CpPely BO3MOKHO Ha pas3yiny-
HBIX 3Tanax >KM3HEHHOrO IMKJIA MaTepUaJIOB/U3AEIUM: IpU UX MPOU3BOJCTBE, UCIIOJIB30BAHUH,
TPaHCIIOPTUPOBKE, OOpallleHNU ¢ OTXOAAMM (XpaHEHUHU, UCIOJb30BaHuM, ynaieHun). [lonnmep-
Hbl€ MaTepuabl, SBJSSICh MOTEHLIUAIBHO JOJITOCPOYHBIMU MCTOYHHUKAMU 3arps3HEHUsT OKpYyxkKa-
IOIIEH Cpefbl, Moce OKOHYaHHUS CPOKa SKCIUTyaTalluu TPeOyOT KOHTPOJIS Ul MPEAOTBPALICHHUS
3arpsi3HEHUsT OKpy»karoien cpeanl. Tak, cornmacHo Joknany Komurera no paccmorpenuto CO3 o
paboTe ero cenbMOro COBEIIAHUS, TEIIOM30SIMOHHbIE MaTepuaisl, coaepxkamue ['BLJI, OymyT
MNOTEHIMAJIBHBIM JIOJIOCPOYHBIM HCTOYHHUKOM 3arpsi3HEHMs OKPY KAIOLIEH cpeibl, 0COOEHHO I0-
cie 2025 r., Korjna moAOHAYyT CPOKH PEMOHTA/CHOCA 3[aHHM, 1 KOTOPBIX MCIIOJIB30BAIUCH TI€-
HOTIOJIMCTUPOJIbHBIE MaTEPUAJIbL.

Tadauna — OcnoBHas ungopmanus o I

Xumunueckoe HazBanue (MIOITAK) I'bLLA

Wnertndukarmonnsie Homepa (Homep CAS (yaukams- | CAS  No: 25637-99-4, 1,2,5,6,9,10-rexcaOpoMITHKIIO-TOACKAH
HBI YUCITeHHBIA HaeHTH(uKaTop xmmmdeckux coemu- | (CAS Ne: 3194-55-6) u ero OCHOBHBIE THACTEPEON3OMEPHI: allb-
Henuii), Homep EC (YHUKaJIBHBINA ceMM3HAYHBINA HjieH- | ha-rekcadpomimkionoaekan (Homep CAS: 134237-50-6); Gera-
TU(UKATOP, KOTOPBI ObLI MPHCBOCH BEILECTBY JIs | rekcadbpomiukionoaekan (Homep CAS: 134237-51-7); u ramma-
HOpPMATHBHBIX 1ieiiei B pamkax EBporeiickoro Coro3a)) | rekcadpomimkiono-aekanom  (CAS  Ne: 134237-52-8).
Howmep EC: 247-148-4

Momnekynsapras (opmyna u ctpykrypHas (obmas) |Ci.H sBrs
(hopmyma, MOJICKyTIsIpHAs Macca: Br
Br

Br
Br Br

Br
641.7 r/momb

Ha3BaHusi OCHOBHBIX HICHTU(HUIIMPOBAHBIXIUACTE- | Tb(a-reKcadbpOMIIMKIION0ACKAH
peon3oMepoB (CAS Ne: 134237-50-6)
OeTa-rekcadpOMITUKIION0ACKAH
(CAS Ne: 134237-51-7)
raMma-rekcabpoMIIMKIION0ICKaHa
(CAS Ne: 134237-52-8)

HaszBanusi OCHOBHBIX HACHTH(OUIIMPOBAHBIXIHACTE- | ATb(a-reKcabpOMITUKIIOI0ACKAH
peon3oMepoB (CAS Ne: 134237-50-6)
OeTa-rekcadpOMITUKION0ACKAH
(CAS Ne: 134237-51-7)
raMma-rekcabpoMIIMKIION0/IeKaHa
(CAS Ne: 134237-52-8)

ToproBoe HaMEHOBaHUE:! Cyclododecane, hexabromo; HBCD; Bromkal 73-6CD; Nik-
kafainon CG 1; Pyroguard F 800; Pyroguard SR 103; Pyroguard
SR 103A; Pyrovatex 3887; Great Lakes CD-75P™; Great Lakes
CD-75; Great Lakes CD75XF; Great Lakes CD75PC (compact-
ed); Dead Sea Bromine Group Ground FR 1206 I-LM; Dead Sea
Bromine Group Standard FR 1206 I-LM; Dead Sea Bromine
Group Compacted FR 1206 I-CM.

IT10THOCTD 2,24 r/em?® 1o 2,38 r/em?

BocmiamenseMocTs Pacnanaercst mpu t> 190 °C

B pykoBomsammx mokymeHTax CTOKronbMckoi koHBeHIMU 0 CO3 npuBeieH nepeyeHb peKOMEH-
AYCMbBIX CKPUHHUHI'OBBIX METOAOB aHAJIM3a PA3JIMYHBIX MATPHUIL], COACPIKAIIUX 6p0MI/Ip0BaHHbI€ AHTU-
nupensl, oTHocsmecs kK CO3. B Hux orMeuyeHo, 4yTo MeToa POA MOXKeT UCIIONIb30BaThCs KaK HEJIO-
POroii 1 OBICTPBIN CKPUHUHT-METO/ I ONPEICNICHUS CoZiepKaHus Opoma B MaTepuasiax.



BoiaensioT 1Ba OCHOBHBIX THIIA PEHTTEHOBCKUX CIIEKTPOMETPOB:

— BJAP®C (WDXRF), KOTOpBIif HCTIOIB3YETCS 711 TOYHOT'O KOJIMYECTBEHHOT'O aHAlIn3a U Kap-
TUPOBAHUS JIEMEHTOB;

—O/IPO®C (EDXRF), xoTopslii nCHOIb3yeTCs Kak Ui Ka4yeCTBEHHOIO, TaK M Ul KOJIUYe-
CTBEHHOTO aHaJin3a (OmpeeNieHHs BaJOBOTO COJEPKaHMs JIEMEHTOB B Ipo0e BHE 3aBHCHMOCTH
0T (hOpMBI HAXOKJEHUS 3TOTO JIEMEHTA B 00pasLie).

SAP®C (EDXRF) umerot cienyromye npeuMyIecTna:

— 3HAYUTEJIBbHO MEHbIIAasi CTOUMOCTD, 110 cpaBHeHMIO ¢ BJIPOC (WDXRF);

— KOMIIAKTHOCTh, yA00CTBO, IPOCTOTA UCIIOJIB30BAHMSI, BO3SMOYKHOCTb U3TOTOBJIEHUS! HACTOJIb-
HBIX ¥ MIOPTAaTUBHBIX BEPCHUI pe3yIbTaTOB WK MPOO.

K negocratkam metona POA otHocuTCS:

— HEOOXOJMMOCTh HETOCPEJCTBEHHOTO0 KOHTAaKTa aHAIM3aToOpa C MOBEPXHOCTHIO MaTepuana,
BBH/Iy Y€ro JaHHbII METOJ HEIIPUMEHUM K aBTOMaTU3MPOBAHHBIM CHCTEMaM COPTHPOBKH;

— TpebyeTrcss ocobasi mpenBapuTeabHas 00paboTka Mpod, MMEIONUX KaKoe-Tu0O0 MOKPHITHE,
MyTeM HaHECEHMs LapaniH Ha MOKPBITHE MTPOOHI.

Jns oOHapykeHHs Opoma MOMKET OBITh HMCIIONB30BaHA JII00Ast JOCTYHMHAs MOJIENb CHEKTPO-
MeTpa C JUarna3oHOM OOHApYy>KEHHUs SJIEMEHTOB OT JierkuxX 3yeMeHToB 70 U. CyIiecTBeHHBIX
OrpaHUYEHUH JuId 0OHapyKeHUst OpoMa CO CTOPOHBI CIEKTPOMETpa oOHapykeHo He Obl10. BeiGop
CIIEKTPOMETpPa MOXKET PEryJIUpOBaThCS MOTPEOHOCTHIO OOHAPYKEHHUS IPYTHX XUMHUYECKHX dJe-
MEHTOB, TEXHUYECKUMHU ITapaMeTpaMH U CTOUMOCTBIO.

B cBsi3u ¢ pazHooOpasuem ChIpbs, U3ACIHUA, MAaTEPUATIOB, TOTOBOM MPOIYKIIMH, B KOTOPHIX HC-
MOJIB3YIOTCA OpOMCOAEpIKaIe aHTUITUPEHBI MOKHO BBIZICTUTH 00IIEe pEKOMEHAIUU IO 0TO0pY
po0, MOTEHIIMAIBHO coaepKanux OpomupoBannsie CO3:

— HapTuel cuuTaTh NpeAHA3HAYCHHYIO JJI KOHTPOJIS COBOKYMHOCTh €IMHUI MPOAYKIIUU OJI-
HOTO HAUMEHOBAHUS B OJHOPOJHOMN Tape (YMaKoBKE) C OAMHAKOBBIMU (PU3UKO-XUMUUECKHUMH Xa-
PaKTepUCTUKAMH, (J1ajee — TOJIBKO ISl ChIPhSl U TOTOBOM MPOAYKIMH) IPOU3BEICHHBIX HAa OJHOM
3aBOJIE-U3TOTOBUTENE, 110 €AUHOMY MPOU3BOJACTBEHHOMY PEXHMY, OJHOM 1aThl U3TOTOBIICHUS U
0(OPMIIEHHYIO OJTHUM COIPOBOJAUTENBHBIM JOKYMEHTOM;

— W3 OAHOHM MapTUu OTOMPAIOTCS TOYEYHBbIE MPOOBI METOJIOM KOHBEpTAa C TAKUM pPACUETOM,
4TOOBI Ka)kKJasi TOUeYHas mpoda mpeacrasisiuia codoit mpody no macce ot 20 10 35 r. KonuuecTBo
TOYEYHBIX NIPOO JOHKHO COCTABIIATh HE MEHEE 5 Ha euHULly naptuu. TouyeuHnblie mpoObl oTOMpa-
10T HO’KOM WJIH ILITIATENEM;

— 00BEIMHEHHYI0 TPO0Y COCTABILSIIOT IMyTEM CMEIIMBAHKS TOUYSUHBIX MPOO, OTOOPAHHBIX M3 OTHOM
naptud. st ananmza o0beMHEHHYO IPOOY COCTaBIISIIOT HE MEHEE, YeM M3 TIATH TOYSYHBIX TIPOO, B3I
TBHIX U3 OJJHOM eMHUIIBI TapTHH. Macca 00beMHEeHHOM TIPOOBI T0/hkHA ObITH HE MeHee 100 T;

— oTOOpaHHBIC MPOOBI MOMENIAIOTCS B MOJMATUIICHOBBIC TakeThl (¢ 3aMkoM zip-lock), B kap-
TOHHBIE KOPOOKH MIJIM B CTEKJITHHYIO Tapy, IJle M XpaHsTcs A0 nposeneHus POA;

— TpeOOoBaHUS K NEPeBO3KE (TPAHCIOPTUPOBKE) OTOOPAHHBIX MPOO HE MPEbIBIISIIOTCS.

B ocHOBe MeTO/1a peHTreHO-(IIyOpECIIEHTHOTO aHaau3a JSKHT siBlieHne (GoTodddekra, KOoTo-
poe 3aKIrYaeTcs B BHIOMBAHUU DJIEKTPOHOB M3 BHYTPEHHHX 000JIOYEK aTOMOB MpH MX 00Iyue-
HUM PEHTICHOBCKUMH KBaHTaMHU.

PenTreno-¢ryopeceHTHBII METO/T TIO3BOJISIET OINPENIENATh BAJIOBBIE COJCPKAHUS DIIEMEHTOB
B nuana3one oT B no U, 6e30THOCHUTENBHO OT POPMBI UX HAXOXKJEHUS B BelIECTBE. TUNMUYHBIN
JMara3oH ONpeNeIsIeMbIX COJEPKaHUN JUIsl PEHTTeHO-(IIyOPECIEHTHOIO METOJ]a COCTABIISET OT
0,0001% mo 100%.

B xone ananusa B ucciaenyeMoM BEIIECTBE PETUCTPUPYETCSI HHTEHCUBHOCTh XapaKTepUcTHye-
CKOTO PEHTI€HOBCKOT'O H3IyYeHHUsI aTOMOB XMMHUYECKHUX JJIEMEHTOB B BHUJE CIIEKTpa, KOTOPHIN
COCTOUT M3 HabOpa aHAIUTUYECKUX JMHUN pa3IMYHON MHTEHCUBHOCTHU. JlMana3oH perucTpupye-
MBIX HEPIHi 3aBUCUT OT JIETEKTOpa B MCIIOJIb3YEMOM MpUOOpE, HO dYallle BCEro COCTABIISIET
ot 1,0 mo 35 x3B.

OnHO3HAYHOE COOTBETCTBUE MEXKAY DHEPrHel XapaKTepUCTHUECKOrO M3IMyUeHUS U aTOMHBIM
HOMEPOM 3JIEMEHTA, [TO3BOJIAIOT ONPEJEIATH IEPEUYEHD AIIEMEHTOB, COCTABIISIFOIIMX UCCIIEYEMYIO
1po0y, T. €. IPOBOJINUTH KAUYECTBEHHBIN aHAJIN3.



Pexkomenyercsi pOBOAUTHE MUHUMYM TPU U3MEPEHUS OHOHN U TOMU k€ POOBI.

AHanu3 cekTpa peKOMEHAYEeTCsl IPOBOJAUTh PYUYHBIM I1OCJIE0OBATEIbHBIM ITIOMCKOM 3JIEMEH-
ToB. [Ipy M3MepeHUU OAHOTUIHBIX MPOO MOXKHO MOJATOTOBUTH CHHCOK THUIHUYHBIX 3JIEMEHTOB
MPUCYIIUX PoOe U MPOBOIUTH ABTOMATUYECKHIA aHATTU3 TI0 HEMY .

Taioke kpome Opoma clieIyeT ONpeAessITh JEMEHThI, HAXOAAIINEcs PSAIOM ¢ 00eUX CTOPOH IHKA.

KoHTposb npucyTCTBUS 37€MEHTa OCYIIECTBISICTCS BU3YaIbHO — (JOpMa M KOJIMYECTBO MTHKOB
no muHuM Br Kol ¢ MakcuManbsHOM HHTEHCHBHOCTBIO Ha ypoBHE 3Hepruu 11,9223 OB (PucyHok 1).

[Tuku 0OHApYKUBAIOTCA IPOTPAMMHBIM 00€CTIIeueHHEM aBTOMATHUECKH.
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Pucynok 1 — IIpo6a, conep:xamas 6pom

B ciyuae oTcyTcTBUS OpoMa, CHTHAT HA SHEPTUU OpoMa COOTBETCTBYET YPOBHIO ITyma. Bos-
MOJKHBIE «JIO0XHBIE» MUKU UICHTUPUITUPYIOTCS TIO0 hopme MuKa.

MeTton peHTreHO-(PIIyOpEeCIICHTHOTO aHaiu3a MPUMEHHM IS aHajdu3a ChIpbs, MaTEepPHAJIOB,
U3JIeU TOTOBOW MPOAYKIIMKM U OTXOJOB MPOU3BOJACTBA U moTpedienus. [Ipuuem, nms nposene-
HUSl KaUYECTBEHHOT'O aHaju3a MpelBapUTelibHAs MPOOOMOATrOTOBKA 00pa3IoB (pa3pylieHHe, W3-
MeJbUeHHe, TOMOTeHHU3AIMs, IEPEBO/I B APYTYIO a3y U T.1.) HE ABJISETCS 00s13aTEIbHOM.

Hannsiit Meton (PDOA) mo3BomsieT onpeaenuTh AIEMEHTHBIN cocTaB oOpa3ia. OIHaKo He JaeT
CBEICHMI O ero CTpykrype. MeTo A0ImyCcKaeTcsl IPUMEHSTh C LEJIbl0 MOHUTOPUHTA U Cenapaluu
TUTACTUKOB, COJIEPKAIINX OpOM.

s ompeneneHust CTPYKTYPHI (COCTaBa) MCCIETyeMbIX 00pa3IoB (a TakKe WX KOJIUYECTBEH-
HOTO aHalin3a) HeoOXOIMMO TMPUMEHEHHUE APYTUX METOoJ0B. Hampumep, mpuMeHEHHE METO/I0B
JKUJIKOCTHOM

xpomaTorpaduu ¢ Macc-CIeKTPOMETPUIECKUM JETEKTUPOBAHUEM HIIM Ta30BOM Xpomarorpa-
(1)I/II/I C INIaMCHHO-MOHU3allUOHHBIM JCTCKTOPOM — I/IHCTp}IMeHTaJ'IBHI)II\/’I aHaJIn3 sBJIICTCSA BECbMa
noporoctosuum (pudopHas 6a3a, pacXoHbIe MaTepUaibl, TAKHE KaK AJIFOCHT, BUAJIBI U CETITHI).

PeHTreHo-guryopeceHTHbI METOJ] B Ka4eCTBE AKCIPECCHOTO KaYSCTBEHHOT'O aHaJM3a OTHO-
CUTCSI K JIOCTYIIHBIM 1O MPUMEHEHHUIO METO/IaM B MPHUPOJAOOXPAHHON AESITeTbHOCTH, HE TpedyeT
JUTUTEIBbHON TPOOOIIOATOTOBKH U PACXO/IHBIX MaTEpUasOB.

[TonubGpomupoBaHHbie TU(MEHUITBI, OTHOCATCS K YUCITY XMMHUYECKHUX BEUIECTB, HAPYIIAIOLINX
SHJIOKPUHHYIO CHCTEMY OpraHu3Ma, C TOCIEACTBHAMHU JUIS PENpOAYKTUBHON (yHKIMH (4TO



HaOJII01a7I0Ch Y TOJOTIBITHBIX KPBIC, HOPKU U 00€3bsH). IMeroTcs anuaeMnoIorniueckue JaHHbIe
O THUIIOTHUPEO3e, Pa3BUBIIEMCS Y pabOTArOIUX C MOJMOPOMHUPOBAHHBIMU TU(GEHUIAMH U POCTE
3200J1€Ba€MOCTH PAKOM MOJIOYHOM KeJe3bl y KEHILUH, NOABEPTIINXCs UX BO3ACHCTBUIO.

Bo3sgeiicTBrue Ha yenoBeKka OIEHEHO B CIyyae MacIITaOHOTO 3arpsi3HEHUs MOJTUOPOMUPOBAH-
HbIMU AudeHnnaMu B mrate Muuurad. Bo3nelictBue Ha mroziell IpoUCXOQUI0O B TE€YEHHE TOAa,
npex/ie 4eM ObLT yCTaHOBIEH (akT 3arps3HeHus iy [16/] u omacHbie MPOAYyKThI OBLIH U3BATHI
u3 nenodyky nutanus. [16/] Obu1 BBIABIICH y JKUTEIEH HA BCe TeppuTOpUU MmuunraHa: B mpodax
xupoBoi Tkanu (0,8 MI/Kr), B CBIBOPOTKE KPOBU, MAaTEPUHCKOM MoJIoKke (6onee 1 MKr/i), B po-
0ax Bosioc. OOcienoBaHms KEHIIMH, ToaBepriuxcst Boznericteuio [1B]l, mo meromy «cimyuai
KOHTPOJIb» IIOKA3aJI0 B3aMMOCBS3b MEK/ly IIOBBILICHUEM ypoBHEH coaep:kanus 11b/] B ceiBopoTke
M YBEIIMYEHHWEM pHCKa 3a00JIeBaHMsI pakOM MOJOYHOH >kene3bl. YpoBHU [IBJ] Obumn BbIIIE y
MY’KYMH, YeM Y JKEHIIMH, a TAaKXKe BBIIIE y JeTed, 4YeM y B3pOCIHbIX. B OOJbIIMHCTBE CilydaeB
koHueHTpauuu I1B/] ¢ TeueHnem BpeMeHH CYIIECTBEHHO HE CHHKAJIUCh, UCCIIEI0BATEIN HE 00-
Hapy>KWIM 3HAYUTEIbHBIX U3MeHeHU B ypoBHaX 1B/l 3a Heckonbko et Habmonenuii . Tekyiee
BozaeiictBue I1bJ] Ha uyenoBeka HeBenuko, mockosbky I1BJl Gosee He MPOM3BOASATCS M HE HC-
nose3yroresa. B nenom, ypoBuu conepxanus [1BJ] B okpyxaromieil cpene cHmxkanmuch ¢ 1970-x
rojoB. OHaKo HaceJleHue, MPOKUBAIOIIEE B HEITOCPEIACTBEHHON OJIM30CTH OT 3arpsi3HEHHBIX 00-
JlacTed, BO3MOXKHO, IPOAOJKAECT nmoaseprarbes BosnencTeuio I11b/] nmo nacrosmee Bpems. [laH-
Hble MOoHUTOpHHTA [IB]/[ y yenoBeka mo HaceIeHUIo APYruxX CTPaH BBIABUIM B MAaTEPUHCKOM MO-
noke B ['epmanun Habop koHreHepos IIB/1: oT meHTa— 10 OKTa-OpoMIn(pEHUIOB B KOHIIEHTPALH-
ax ot 0,002 mo 28 Mkr/kr )xupa. B Apkruke u CeBepHO ATIAaHTHKE, T/Ie TPAAUINOHHBIA PAIlMOH
HACEJICHNs BKJIIOYAET MSACO XUIIHBIX KUBOTHBIX, Bo3nencTBue I1b/] coxpansercs. Tak, B xxupo-
BBIX TKaHsX oOHapy>keH ['bJl Ha ypoBHe 10 17 MKI/KT JIMITUAOB, YTO yKa3bIBAET HA €T0 HAIMYHE B
nuieBoM paroHe HaponoB Ceepa. ['excaOpomaudeHun Jerko Morjiomaercss OpraHu3MOM,
npUYeM OCHOBHOM THIT BO3ICWCTBHUS Ha 4YeJOBEKa — uepe3 MHILY, B ciaydae npodecCHoHAIbHON
HKCIO3MLIUYU — YE€pe3 OpraHbl AbIXaHUS M KOXHbIN MokpoB. [locne abcopOiuu rexcabpomandenun
IIMPOKO PACIPOCTPAHSIETCS IO BCEMY OpPraHM3My U HaKaIUIMBAeTCS B HEM, IpUYeM Haubosee Bbl-
COKHE KOHLIEHTPALMK OOHApPy>KEHBI B )KUPOBBIX TKaHIX M, B MEHbILIEH CTENIEHHU, IEYCHH.

BuyTpuyTpobHOE Bo3neiicTBHe MPOoUCcXouT 3a cueT nepenaun [1b/] miony uepes mianeHrty, a
BO3JICUCTBUE HA TPYAHBIX JETEH — TaKkKe depe3 MOJIOKO. bbuto 0OHapyXeHO, U4TO ColepKaHue -
rekcabpomandeHmia B MaTepUHCKOM MoJjioke 4yenoBeka B 100 pa3 Bblle, ueM B KPOBU MaTepH.
MeTtaboau3M U SKCKpenus rekcabpoMau(eHninoB He3HauuTenbHbl. CpeqHUI IepUOoJ MoJlypacia-
na rekcabpomaudennna B opraHu3mMe yelioBeka coctapisier 8—12 ner. Bricka3aHo mpenronoxe-
Hue 00 u3dupaTenbHOl OnoakkyMysinuukoHreHepoB ['B/l y uenoBeka o CpaBHEHUIO C HCTIBITY-
€MBIMH JKUBOTHBIMHU, YTO XapaKTEPHO JJIS OJIMXJIOPUPOBAHHBIXTMOKCUHOB U (pypanoB. [Ipu Bo3-
JIECTBUM Ha 4YeJOBEKa OTMEUYEHbl U3MEHEHUs B ()epMEHTax IEeYeHH, TOLIHOTa, O0IM B 00JIacTH
JKUBOTA, MOTEPs allleTUTa, O0JIM B CyCTaBax M MOBBIIICHHAS YTOMIIIEMOCTD, a TAK)XXe KOXKHbIE 3a-
0osieBaHMsl, BKJIIOYAsl yTPEBYIO ChIIb U BBINAJICHUE BOJIOC, B IEPUOJI ITOCIIE 3arPS3HEHMUS.

ONNUAEMHUOIOTHYECKUE UCCIIENOBAHMSI COCTOSIHUS 310POBbs MOJABEPIIIMXCS BO3AECHCTBHUIO JIIO-
Jiel, BKJIFoYasi MYMMYHOJIOTHYECKUI CTaTyc, 3a001€BaéMOCTh PaKoOM, OCIEACTBUSL AJIsl pENpOayK-
TUBHOU (DYHKLMHU W BO3JCHCTBHME Ha JleTe MIIQJALIEro BO3pacTa B IIEJIOM, HE BBIBUIM YETKOM
CBSI3U MEX]Iy MEIUIIMHCKUMHU TocienctBusimu u Bosaeicteuem [1bJl. Ognako cymiecTByioT gaH-
HbI€ O CHW)KEHUU UMMYHHTETA Yy kKuTeiel pepM B mTare MUUuras, a Takke o MocaeCTBUAX IS
MIOJIOBOTO pa3BUTHS JieBoueK. CBeeHUsI 00 OCTPON MHTOKCHKAIIMH TeKcaOpoMan(eHnIoM opra-
HU3Ma 4YeJIOBEKa OTCYTCTBYIOT; HET TAK)KE€ ITOCJIENOBATEIbHBIX SIMUAEMHOIOIMYECKUX JAHHBIX O
renaTOKaHLEPOreHHOCTH Y MOABEPTIIUXCS BO3AEHCTBHUIO JIFOIEH.
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benopycckuii HarmoHanbHbIN Texandeckuil YHuBepcuteT, PYII « THUMKBP»

OUEHKA MEPCMEKTUB YTUITN3ALMIN OCALOKOB CTOYHbIX BOJ,
ANAa NOJIYMEHWA BUOTOTJIMBA HA OCHOBE BbIPALLMBAHNA
APEBECHbIX SHEPTETUMECKNX KYJIbTYP

BBenenue. B Hactosiiee Bpemsi B PeciyOnuke benapycs skcruryatupyetcs 6onee 500 coopy-
KEHHUH OMOJIOTMYECKOI OYUCTKU TOPOJCKUX CTOYHBIX BOJ Pa3IMUHOMN MPOU3BOAUTEIBLHOCTH, a UX
CyMMapHasi MOIIIHOCTb B OJivKaiileil mepcrekTuBe OyAeT TOJNbKO Bo3pacTtarh. OaHON n3 Hanbo-
Jiee CIIOXKHBIX MPOOJIEM, CBSA3aHHBIX C (PYHKIIMOHUPOBAHHEM OYHCTHBIX COOPYKCHHH, SBISICTCS
yIpaBlieHHue 00pa3yIONIMMUCS OCaIKaMH, KOTOPHIE SBISIOTCS OJHUM U3 BUIOB KPYMHOTOHHAXK-
HbIX 0TX0A0B. Exeromno B PecmnyOmmke bemapychk oOpasyercs Gosee 50 TBIC. TOHH OCaJIKOB
CTOYHBIX BOJ] B TIEpecUYeTe Ha CyX0€ BEUIECTBO, T.€. 03 yueTa BiaxxHOoCcTH. COOTBETCTBEHHO Macca
1 00beMbl 00pa3yIoUIerocsi BIaKHOIO OCaJKa HaMHOTO BBIIIE M B CPEJHEM COCTaBISIOT OKOJO
0,7 mmH. ToHH B ToA. Takum 00pa3oM, OCaJKU CTOYHBIX BOJI SIBJISIOTCS OJHHM W3 Hambosee pac-
MIPOCTPAHEHHBIX OTX0JI0B, 00EM KOTOPBIX MPOJOJIKAET YBEIMUUBATHCS.

Kak npaBuio, ocagku CKIaJupyrOTCs WIA HEMOCPEICTBEHHO HA OUYMCTHBIX COOPYXEHUSAX WM Ha
CMELMAITBLHO BBIIEJICHHBIX TUIOMIAIKAX, KOTOPHIC SIBJISTIOTCSI HCTOYHUKOM JOJITOCPOYHOTO BO3IACUCTBUS
Ha TIOYBY W BEPXHHE TOPU30HTHI TIOJI3EMHBIX BOJI, U COTIPECIILHBIX CPe/l OMOTeHHBIMHU DIIEMEHTAMH 1
TSOKENBIMUA MeTaIaMu. TakuM 00pa3oM, 3HAYUTENbHAS YacTh 3arpsI3HSIONINX BEHIECTB (OMOTEHHBIX
AIIEMEHTOB, TSDKENIBIX METAJUIOB, COJIEH U Jip.), 0Opa30BaBILUXCS B PE3YJIbTAaTe MPOU3BOACTBEHHON U
CETbCKOXO3SICTBEHHOM JIESTeTbHOCTH, HEU30€KHO TIOMaIaeT B MPUPOTHBIE SKOCUCTEMBI, 00YCIIaBIH-
Bas MX WHTEHCHBHOE 3arps3HEHUE W BBI3BIBAS CEPHE3HBIC AKOJOTHUECKHE TMOCTEACTBHI. MHOrne
TIPEANPUATHS BOJIOTIPOBOAHO-KAaHATIM3AIMOHHOTO X03HCTBA B HACTOSAIIIEE BPEMsI IMEIOT MPOOIIEMBI C
BBIJICJICHUEM HOBBIX ILIOIIAICH TS pa3MeIeHnsT OCaJIKOB CTOYHBIX BOJ, B CIIy4asX, KOT/Ia €MKOCTh
MMEIOIIMXCS WIIOBBIX MpPyA0B ucyeprnaHa. OCHOBHBIM CIIOCOOOM 00pabOTKU OCaKa OCTaeTCsl MaKCH-
MaJIbHOE YMEHbILIEHUE €ro 00béMa 1 cTaOMIIN3alMs COCTABIISIOIIMX UX OPraHMYECKUX BEILECTB, KaK
MPaBUIIO, adPOOHBIM CIOCOOOM, C MOCIEAYIOMIMM CKIaJUpOBAaHUEM WM 3axopoHeHreM. CoriacHo
neiicTytromiemMy B Pecriyomnmke benapycs Kitaccngukaropy oTXo/10B 0CaJIKi OYUCTKHA CTOYHBIX BOJ] HA
OUYMCTHBIX coopykeHusax oTHocsaTes K III u IV kmaccy onacHocTH. B ¢Bs3M ¢ yem, pa3melieHne ocaaka
CTOYHBIX BOJ Ha TOJHMIOHAX TBEPJAbIX OTXOJIOB SIBJISIETCS BeChbMa 3aTPAaTHBIM MEPOMNPHUSTHEM JUIS
npeanpustuid KKX, koTopsle orpaHiYeHbl B BO3MOKHOCTSIX OTHECEHHSI TAKOT'O pojia 3aTpaT Ha Jeu-
CTByIOIIME Tapudbl yciyr. B GONBIIMHCTBE CITydaeB BBICOKOE COJEpPIKAaHUE OTICTBHBIX 3arpsi3HSIO-
IIMX BEIIECTB B OCaJIKaX HE MO3BOJISIET MPUMEHSTh X B Ka4eCTBE YIAOOPEHUI TPaJWIIMOHHBIX Cellb-
CKOXO3SIMCTBEHHBIX KYJIBTYp MO CAHUTapHO-TUTMEHWUYECKUM TmoKazatensiM. [loaToMy OCHOBHBIE
HaIpaBJICHUS X YTHWIN3AlMH BKIIIOYAIOT: XpPaHEHUE HEMTOCPEICTBEHHO Ha MJIOBBIX IUIOIIA/IKAX; BHIBO3
1 3aXOpPOHEHHE BMECTE C TBEPABIMU OTXOJIaMH, UCTIONH30BAHUE MTPU U3TOTOBJIEHUN CTPOUTENLHBIX MaTe-
pHAJIOB, CKUTaHUE, KOMIIOCTUPOBAHKE; CTAOMIN3ALIMS U3BECTHIO C MOTYYEHHEM [TOYBOYTYUIIAOIINX
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