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YTBEPXIAIO
Pyxosoaurens PexepansHoit ciryX6b!
O Hax30py B cdepe 3alIUThi IIPaB
notpeSuTteneit 1 61arononyums 4eaoBeka,
I'maBHBIN rocy1apcTBeHHbIM CAHUTAPHBIN Bpay
Poccuiickoit Penepauyn

I'.I'. OnuizeHko

28 nexabps 2010 .
JlaTa BBEAEHUS: C MOMEHTA YTBEPXIAEHHUS

2.1.10. COCTOSAHHUE 340POBbs HACEJIEHUA B CBA3U
C COCTOSTHUEM TPUPOOHOM CPEIbI
N YCIIOBHUAMH ITPOXWBAHHWA HACEJTEHHA

Hcnonb3oBanne GHONOIHYECKHX MaPKEPOB
1 OUEHKH 3arpsi3HeHHs cpeabl 00MTAHMSA MEeTALIAMHU
B CHCTEME CONMAIbHO-THTHEHHYECKOro MOHHTOPHHTA

MeTtoauyecKne yKa3aHus
MY 2.1.10.2809—10

1. O6nacTs nprMeHeHus

1.1. B METOOTUYECKUX YKA3aHUSX N3JI0KEHEI OCHOBHBIE TIPHHLUITBI
Y fiporpaMma 01oI0THYeCKOTO MOHUTOPYHTA 3arpA3HEeHUs CpeIbl 00K~
TaHUA TSDKSABIMU METALTaMH C YCTaHOBJICHHEM PerMOHAJIBHEIX HOpMa-
THUBOB QHU3UONOTHIECKOTO COEPKAHUA MaKpO- ¥ MUKPO3IJIEMEHTOB B
OHOOTMYECKMX cpeJax 300pOBOro YeJIOBEKaA.

1.2. Metoauyeckne ykazaHMsl NMpegHA3Ha4YeHBl AJI ClielHaIC-
TOB, paboTarolUX B OGJACTH COLMATbHO-THTHEHUYECKOTO MOHHMTO-
pUHra, MEIUUMHBI TPYAa, TUTMEHBI ITUTaHMUsA, a TAKKe Bpaded Apyrux
CMELUATBHOCTEH.

1.3. Mertonuyeckue yKa3aHUSI MOTYT ObITh MCIIOJIb30BaHBI IIPH Be-~
JEHUH COLIMAIBHO-TUTHEHUYECKOI0 MOHUTOPUHTA, OLICHKE PHCKa [UIs
300POBbsl Hace/NeHUs IIpU BO3JEHCTBUU META/UIOB IIPUPOSHOTO U TeX-
HOTEHHOTO MPOUCXOXIECHNS, B T. Y., BEPOATHOCTH NpodeCCUOHATLHOMN
HMHTOKCHKaLIMHU, a TAIOKE [T BBISIBIICHMS U OLIEHKH HapyLIeHuit obMeHa
MaKpo- ¥ MHKPO3JIEMEHTOB B OPraHU3Me, KOHTPOIE 3JIEMEHTHOTO ro-
MeOocCTa3a B Npoiecce MeIWKaMeHTO3SHON M IpyruX BHIAX KOPpPeKUMH
IUC3IEMEHTO30B, NoAOOpe pallMOHAILHON AUETHI.
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2. HopmMaTuBHbie CCHLIKH

2.1. Penepanexblit 3akod oT 30.03.1999 Ne 52-D3 «O caHuTap-
HO-3MHIEMHOJIOTHIECKOM OIaronoNydry HaceICHH .

2.2. Ilocranosnenue Ipasnrenscrsa Poccuiickoit Peaepanuu ot
02.02.2006 Ne 60 «O6 yreepxaeHuy I1on0xeHNs 0 IpOBeIeHIH COLM~
aJIbHO-TUTMEHWYECKOTO MOHUTOPHHTIa».

2.3. Iocranoeneune [maBHoro I'ocynapcTBEHHOTO CaHUTapHOTO
Bpaua Poccuiickoit ®@enepaunu ot 29.07.1999 Ne 11 «O BBeneHuu B
neicTBre BpeMeHHOro IMONOXEHHA 00 aKKpeOIuTallMM OPraHoB IO
olieHKe pucka B Poccuiickoit Meneparui».

2.4. TlocraHoBieHHe I1aBHOrO rocygapCTBEHHOIO CaHUTAPHOTO
Bpaya Poccuiickoit ®Pepepauyiy U I'MaBHOTO rocynapcTBEHHOTO MH-
crnekropa Poccuiickoit Qenepaliuu rno oxpase npuponst ot 10.11.1997
Ne 25 mot 10.11.1997 Ne 03-19/24-3483 «O0 MCTIONB30BaAHUH METOXO-
JIOTMM OLEHKH PHCKA JUIS YTIPABJICHMSA KaYeCTBOM OKpYXaloMIei cpeabl
M 300pOBBs HaceleHus B Poccuiickoit enepanim».

2.5. P 2.1.10.1920—04 «PykoBOACTBO MO OlLEHKE pUCKA LIS 300-
POBbs HaceJIeHH NP BO3ACHCTBUH XMMUYECKMX BELIECTB, 3arpA3HSIO-
1HUX OKPYKAIOWIYIO CPEXy».

2.6. P2.2.1766—03 «PyKoBOACTBO 110 OLEHKE NPO{ECCHOHANTBHOTO
PpHCKa I 310poBbA PaGOTHMKOB. OpraHM3aLMOHHO-MCTONUYECKIE
OCHOBBI, IIPHHIIUITLI M KPUTEPUH OLIEHKW».

2.7. OrnpeneneHre XAMHICCKUX COCOUHCHUM B GHONOTHYECKUX
cpenax. COOpPHHK MeTOAMYECKMX yKa3aHui. M.: DexepalbHbIi UEHTD
ToccananuaHagzopa Munsapaea Poccun. 2000. 152 c.

2.8. MVYK 4.1.1468-1472—03 «ATOMHO-aGCOPOLMOHHOE Ornpene-
JIEHHE PTYTU B 0OBEKTAX OKPYXKAIOIIeH Cpelbl B OMONOrHYECKUX MaTe-
paazax».

3. O6mme noaoXeHus

Peanusyemas B cUCTeME COLMATHHO-TUTHEHHYECKOTO MOHMTO-
PHMHTa MPOrpaMMa oLIeHKH BIMSHUS 3arpsA3HeHHs CpeAbl OOMTaHHus Ha
300pOBbE HACEICHHS BKJIIOYAET aHAIU3 3arPSI3HEHMS BOABI, HOYBHL, aT-
Moc(epHOro Bo3ayxa, IPoJOBOILCTBEHHOTO ChIPES ¥ NPOXYKTOB [TMTa-
Hus. B 1eoM aHaIMTHYeCKHEe U3MEPEeHHST CodepXaHus KOHTaMUHAaH-
TOB B YKa3aHHBIX 00BEKTaX MO3BOJIIOT MONXYYUTh OOBEKTUBHYIO MH-
dopMaLHIo O COCTOSTHMM OKPYXAIOIIIel cpebl, OMHAKO aHAIM3 U OLIEH-
Ka MX ColepXaHHs B OMONOTHYECKHX CpelaX OpraHH3Ma YeloBeKa
CYLIECTBEHHO HOMOMHAET HHPOPMALMIO O PUCKE JIS 3TOPOBBA.

IIpu 3T0M 6HOAOTHYECKUI MOHUTOPHHT MOXET GBHITh KaK JOTOJ-
HUTEJIbHBIM MHCTPYMEHTOM OLIEHKHM PHCKa M1 3MOPOBbS HaceleHMs
TEXHOTE€HHOI'O 3arpsA3HEHUA Cpeabl OOMTAHUA W OHOrEOXHMHYECKMX

5
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YCIIOBUI TEPPUTOPUM, TaK U pPacCMaTpHBATHCA B Ka4eCTBE CaMOCTOSI-
TEJILHOW PETHOHAILHOW ITPOrpaMMbl  COLMAIBHO-TUTHEHUYECKOTO
MOHMTOPUHTA.

Hcnonb3oBaHue 611010rM4eCKUX MapKepOB NO3BOJIAET PaCIIUPUTh
1 YIIyOUTh cHCcTeMy Habmioae HUi, OLIEHKH U [TPOTrHO3a aHTPOIIOTEHHO-
O BO3JEHCTBUA TSKEABIX METAUIOB Ha OKPYXalolylo cpeay MU
4eJoBeKa.

IIporpaMMa MOHUTOPHHI'A TSDKENBIX META/UIOB JOIXKHA BKITIOYATh!

1. Cospanue n BegeHue 6a3 AaHHBIX N0 GOHOBOMY CONEPXKAHHIO
METAINIOB B OMOJIOTHYECKHMX CpedaX OpraHu3Ma dvesloBeKa (KpOBb,
BOJIOCHI U AP.).

2. BnIGOp NPHOPUTETHRIX METAUIOB-3arpA3SHUTENEH cpeasl oOu-
TaHUA KaK Ha CeNIUTeOHBIX TEPPUTOPHAX, TaK U B YCJIOBHAX IIPOU3BO-
JCTB2 IO HAAaHHBIM COLMAIBHO-TMTMEHUYECKOTO MOHMTOpPUHIA H
NPOU3BOACTBEHHOTO KOHTPOJIA.

3. OmnpeneneHue rPYIIT NOBBIILICHHOTO PUCKa BO3JACUCTBUS TSOKE-
JIBIX METAJIJIOB Ha OCHOBE pPe3yNbTaTOB COLMAIbHO-THIMEHHYECKOTO
MOHUTOpPHHrA.

4. OueHKa (GaKTHUIECKOIO COEPKaHMA TAXKEIbIX METAJUIOB B 6140~
JIOTHYECKMX CpejiaxX JIMI U3 TPYII NMOBHIILEHHOIO pucka (COGCTBEHHO
GHOTOrHYECKHIt MOHUTOPHHT).

5. OO0ocHoBaHHME YITPABICHYECKUX PELIEHMHA MO KOMIUIEKCHOM
1poUNaKTUKE TUCINEMEHTO30B.

6. WnudbopmupoBaHHe O pesyabTaTax OMOJOrMYECKOro MOHMTO-
PMHra.

4. TepMuHbI ¥ ONpeAeJeHHs

Counassno-2usuenuecKui MORUMOpuH2 — roCy1apCTBEHHAas1 CUCTE-
Ma HabnIooeHus], aHalu3a, OLICHKH Y TPOTHO3a COCTOSIHUS 310POBbS
HaceJIeHUs ¥ Cpelibl 06MTaHusl, a TAKXKe ONpeAcIeHI IPUIUMHHO-CIIe -
CTBEHHBIX CBSI3¢i MEXAY COCTOSTHHUEM 3NOPOBbsI HaCENCHMsI M BO3EH -
CTBMEM Ha Hero GakTOpoOB cpelbl OGUTaHMS ANA NPUHATUS Mep IO
YCTPpaHEHHIO BPEHOTO BO3NEMCTBUA Ha HaceleHue (HakTOpOB cpelbl
obuTaHMS YEIOBEKA.

Buosoeuneckuii Monumopunz — cucreMa HabMIOZEHMIA, OLEHKH U
NPOTHO3a NI00LIX U3MEHEHUIT B 6MOTE, BRI3BAaHHBIX (PAKTOPAMM aHTPO-
TIOT€HHOTO ITPOUCXOXKIECHUS.

Buoaozuteckue mapkepst — OpraHU3MEbI, CIIOCOOHBIE C HOCTaTOUYHO
GOJIBLION TOYHOCTHIO OTpaXaTh YPOBeHb 3arpA3HEHMs OKpyXaloluew
cpelsl.

Baza dannsix — yrnopsagoueHHasi COBOKYITHOCTh JaHHEBIX, IIpe{Ha3-
HAYEHHBIX JUIS HAKOIUIEHMs!, XPaHEHUs ¥ KOMITBIOTEPHOM 06paboTKH.
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Konmamunanmor — 6uosorndecKkue WM XMMHUIECKUE BellleCTBa,
BANAOINNE Ha 6e30MacHOCTE OOBEKTOB.

5. MaTepuaasno-TexXHaIecKoe obecneyeHmne

AHaIH3 37IEMEHTHOIO cOCTaBa OMOJOrMYeCKMX cpell opraHusma
YeJIOBEKA BHITIONHSETCS B J1JA0OPATOPHIX, AaKKPEAUTOBAHHEIX B «CHCTE-
Me aKKpeAMTaluu J1abopaTopuif, OCYIIECTBASIONINX CAHUTAPHO-3MHU~-
JIEMHOJIOTHYECKHEe HUCCIEIOBAHNA, UCTIBITAHHS». Mcronp3yeMEle Ipu
aHanu3e OMONOTHYECKOTC MaTepHalla METOAbl aTOMHO-aGCopOUMOH-
HOW CIIEKTPOMETPUH, aTOMHOM IMUCCHOHHON WM MacC-CEKTPOMET-
PHH C HHAYKTUBHO CBA3aHHOM IUIa3MO# NOJDKHEI OBITh aTTECTOBAHLI U
YTBEPXAECHB! B YCTAHOBJIEHHOM nopske. Mcnonb3yeMoe oGopyroBa-
HMe AOJIXHO OBITh BHECEHO B «[0CYIapCTBEHHBII PEECTP CPENCTB U3Me-
peHuit> PenepalbHOro areHTCTBA 10 TEXHUYECKOMY PETrYJIMPOBAHUIO ¥
METPOJIOTHY M TIOBEPEHO.

JU14 onpefesieHUs KOXUYECTBEHHOIO COIEPXaHUS MaKpo- U MUK-
PO3JIEMEHTOB B GMOIOTMYECKHX Cpeiax OPTaHU3Ma UCTIONb3YIOTCA Clie-
RYIOLIMEe WIH RHAIOTMYHBIE PUOODEL:

— aTOMHO-a0copOUMOHHBIH cnekTpomeTp «Varian AA DUO»,
npousBoacTBa pupmsl «Varian Inc. Scientific Instruments» ABctpanus,
peructpanuoHHbIn Ne 16496-04;

— cniexTpoMeTp aMuccHOHHEIR ¢ ICP, npousBoacrsa ¢upmsl
«Varian Inc. Scientific Instruments> ABcTpanus, perMcTpallMOHHBIN
Ne 32231-06;

— macc-criekrpoMeTp ¢ ICP «Finnigan Element 2», npou3BoacTBa
«Thermo Electron (Bremen) GmbH», I'epMaHus, perucTpaliOHHBIN
No 28113-04.

6. Co3nanue u BeaeHue 6a3 JaHHLIX N0 (GOHOBOMY COACPKAHKIO
METAJLIOB B GHOJOTHYECKHX CpeJaX OPraHHu3Ma YeloBeka

Iloxa ¢hoHOBBEIM coepXaHreM 31EMEHTOB B GMOOrMIECKHUX Cpeaax
OpraHK3Ma YCIOBEKAa IMTOHMMAETCA erd CPeAHECTATHCTHYECKOE 3HaYe-
HHe Y HaceJIeHHs ONIPEAEIEHHOrO BO3pacTa M mojia, He Ioasepraoiie-
TOCS MOBBIIIEHHBIM TEXHOT€HHBIM, B T. 4. NpodecCHOHANLHEIM, Ha-
TPY3KaM TSKEJInMU MeTautamu., HeoGXoauMoCTh CO3JaHUS peruo-
HaJIbHBIX 6a3 JaHHBIX [10 GOHOBOMY COAEPXAHUIO METATNIOB B GHOIOTY-
YeCKHX CpeAax AUKTYETCS TEM, YTO COCTOSHHE JIEMEHTHOT'O TOMEOCTa~
33 OpraH¥3Ma YeN0BeKa CYIIECTBEHHO 3aBUCHUT HE TOJIBKO OT TEXHOTEH-
HOTO 3arpsi3sHeHUSA Cpelbl OOUTaHUA, HO ¥ OT OMOTCOXMMHYIECKIX 0CO-
6eHHocreil Teppuropuu. IIpu 3TOM KoneGaHUA COHEPXAHMS OTAENb-
HBIX 3JIEMEHTOB B 00pa3liax GUOJIOTHYECKMX Cpell JUONCH, NpOXUBalo-
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LIMX B Pa3TUYHBIX TCOXMMUYECKUX IIPOBUHIIMSX, MOTYT ObITh HaCTOJMb-
KO 3HAYUTEIBHBI (B pszie ciydaes 6oJee 4yeM Ha MOPSIOK), YTO UX CIEIy-
€T OTHOCHTb K Pa3sIMYHbIM Te€HEepPaIbHBIM COBOKYMHOCTAM. MHBIMU
CJIOBaMH, HEIOMYCTHMO ONPeAesIATh GOHOBOE COIepXKaHMe METAUIOB B
BUOIOTMYECKUX Cpefiax KaK cpeaHeapHPMeTHIECKYIO BETUYUHY U3 10~
KasareJjieif, NoJyYeHHBIX Y IIOAEH, IPOXHUBAIOIINX B Pa3TMYHbIX T€OXU-
MHYECKMX YCTOBHAX OMHOM M TOM Xe aIMUHUCTPATHBHOM TEPPUTOPHH.

K npumepy, B ycnoBusx Pecniyonmnku BamkoprocraH poHoBOE CO-
JepxXaHHe 3JIEMEHTOB B OMOJIOrMYECKMX Cpefax opraHusma 6yaer pas-
JINYHBIM Y JFONEH, KUBYIIMX B CyOpernoHax — BamkupckoM 3aypanse,
B CEBEPHOI JIECHOH, B IOXHOH CTENHOM 30HAaX, a TakKe B KPYITHOM
MIPOMBILLIEHHOM 1ieHTpe — I. Yde (nmpunox. 1).

dopMmupoBaHUe TPYTHI VIS H3Y4eHUsI POHOBEIX OKA3ATENEiH J1e-
MEHTHOT'O CTaTyca XHUTeIeH OCYIIECTBISECTCS B YETHIPE 3TaMa.

Ha nepsoM 3Tane uccieaoBaHKs IPOBOANTCA aHKETUPOBAHUE, 10
pe3yJIbTaTaM KOTOPOro YCTaHABJMBAIOT TPYTIITY JIMII Pa3/IMYHOIO BO3-
pacTta M IoJia, CYNTAIOIIUX ceOsi NMPaKTHYECKH 3TOPOBBIMH (HE UMEIO-
ILIMX XPOHMYECKUX 3a00JIeBaHUi, He 3M0yNIOTPEONSIOIMX CITUPTHBIMU
HaNmUTKaMH, He KypALIUMX U o0palllalomMXCcs K Bpayy He yauie | pasa B
roga). Oba3aTeIbHBIM YCIOBHEM 0TOOpa JOJDKHO OBITH OTCYTCTBHE NPO-
(heccHOHaTBHOIO KOHTAKTa C COMSIMHU TSKEIBIX META/UIOB U IIPOXUBA-
HH{E B JaHHO¥ MECTHOCTH He MEHee 5 JIeT.

Ha BTOpOM 3Tane ¢ Henbio OOBEKTUBHON OLIEHKU COCTOSTHHS 3710~
POBbS AJIs1 JTULE OTOOPaHHOM IPYIIIbI € KX JOOPOBONBHOIO MUCHMEHHOIO
COTJIACHISI BBITIONHACTCS PAJ HOIIONHUTENBHBIX UCCIICHOBAHUMN (HanpH-
Mep, OBIMIT aHaIM3 KpoBH). JlOIycTHMO Ae1aTh BLIGOPKY aHaIM30B U3
KapT aMOy/aTOPHOTo 00JILHOTO 10 MECTY XUTEJIBCTBA, BHIMOIHEHHbBIX
He paHee, YeM 32 OUH MECSLI JO MPOBeICHUS aHKETHPOBaHHUS.

B nansHeimeM npu ¢opMupoBaHuY 6a3 AaHHAIX 110 HOHOBOMY CO-
JEPXaHUIO 3JEMEHTOB B GHOJIOTHYECKMX CpeJaX MCKIIOYAIOTCs JIMLa,
KJIMHWYECKME NIOKA3aTeM KPOBY KOTOPBIX OTIMYAIOTCS OT CPEAHErO 10
BHIGOpKE Ha BeNIMYUHY +20. DTOT KPUTEPHIT UCIIOJIB3YETCS Y [TPH OLICH-
K& JaHHBIX 3JIEMEHTHOrO COCTaBa 6M0I0rHYECKUX CpeJl IIPH YCTaHOBJIE-
HUHY PETMOHATBHBIX (POHOBBIX YPOBHEHN COMEPKaHUs XMMHYECKHX 371e-
MEHTOB.

TpersuMm sTaIOM sBIsIETCS: BBIOOP Hambonee HHGOPMATUBHEIX OM-
OJIOTHYECKHUX Cpell, aHAJIU3 KOTOPBIX C OONbLIEH BEpOsITHOCTHIO O3B0~
NgeT OLleHUTh CTelleHh KOHTAMHMHAIMM OpraHU3Ma WIHM JIeMEHTHHIH
aucbaraHc (Tabi. 1).

JIMarHocTU4eCKMit MaTepHal, T. €. IPHOPUTETHYIO GHONOTHYECKYIO
CpeLy OIPEENSIOT B 3aBUCHMOCTH OT LIe/H TIPEICTOSATIMX HUCCeI0BAHMIA

s ocylmecTBieHUsT OMOMOHUTOPUHTA GOJILHIMX TPYIN Hacene-
HUs,.a TAKXKE JeTeil, Hauboee yno6eH aHaNM3 BOJIOC B CBA3H ¢ HEMHBa-
3HBHOCTBIO OTOOPa U BO3MOXHOCTBIO JJIUTENILHOTO XpaHeHus mpo6. B
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Tabauya 1
HNndopMaTHBHOCTD ONpee/leHHS XAMHYECKHX 3IeMEHTOB
B KPOBH, MOYE ¥ BOJIOCAX*

Bnement | KpoBs | Moua | Bonocer | SiemenT | Kposs | Moua | Boxoch
As + + + Fe +
Al + Pb + +
Ba + Mg +
Bi + Hg + +
B + P +
cd | + Se +
Ca + + Ag
Cr + + Sr +
Co + Tt +
Cu + + + Zn + +
IMpumeyanue: * — LAT. 10 «MeAMKO-3KOMOTHYECKAs OLEHKA PUCKA FHIIEPMUKPO3-
IEMEHTO30B Y HaceneHus Meranonuca /A.B CkanpHntit., A T. Beikos, E.IT. CepeGpsin-
cxuit, M.I'. CkanpHasg». PUK TOY OI'Y, Openbvpr. 2003. 134 c.

ciyyae CTAUMOHAPHOro o0CIeI0BaHUs JIML, 3KCIIOHUPOBAHHBIX TOK-
CUYHBIMH MeTa/IaMM, LEJecO00Pa3HO IOITOMHUTENBHO MPOBEACHUE
aHaMu3a KpOBU M MOYH.

TBepabie TKAHW (BOJIOCHI, HOITH) XapaKTepU3YIOT 3JIeMCHTHBIM
cTaTyc, hopMUpyOLIMIACA B TeYEHHE JITUTENbHOTO TEPHOIA, UX AHATIU3
PEKOMEHAYETCA UCIIONB30BATE M1 OUOMOHMTOPUHIA H KIMHUYECKON
IIOHO30JIOTUYECKON TUArHOCTHKH.

XKunaxkue GHONOTHYECKHUE CPElbl (KPOBb, MOYa, CJIIOHA), COCTAB KO-
TOPBIX OTpaXaeT KPATKOBPeMEeHHBIE U3MEHEHUSI, ABASIOTCH Oojiee MH-
(hOpMaTUBHBIMM MIPH KIIMHUYECKOH IUArHOCTHUKE MOCIEICTBUM Ipo-
¢$eCcCHOHATBHOTO BO3MECACTBHA H KIWHHYECKH BRIDAXCHHBIX AUCIIIe-
MEHTO30B.

YeTBEepTHM 3TaNIOM GopMUPOBaHUA TPYIII A U3yYyeHus GOHO-
BbIX [TOKa3aTesell 31IEMeHTHOIO CTaTyca SIBsieTCs OTO0P M aHAJIU3 MPHU-
OPHUTETHBIX OMONOTHYECKUX CPEl Ha COepKaHHe METAJUIOB.

OcCHOBHbBIe TPHMHUMNE oT6opa M aHaIN3a Npod GHONOrHYeCcKOro
MaTepHalla Ha COIEPXaHUEe MaKpo- U MUKPO3JIEMEHTOB NIPUBCACHB! B
Npunox. 2.
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DopMupoBaHUE U BeicHHE 623 JaHHEIX 10 pe3yJibTaTaM OMOMOHU-
TOpUHTA (POHOBOTO CONEPKAHMSA NIEMEHTOB OCYILECTBISIETCH IIEHTpa~-
MM TMI'MEHBI ¥ S[TUIEMHOIOTHH B cyObekTax Poccuitickoit Penepauunn.

 AHanu3 rpo6 Ha codepXKaHMe TKEIBIX METAUIOB B GHoornyec-
KHX CpelaXx OpraHu3Ma YeJIOBeKa NMPOU3BOANTCSA B aKKPEIUTOBAHHBIX
Jnaboparopusix, a 3aKa34MKaMM M MCHOJHUTEISAMU COOTBETCTBYIOLIMX
MCCaeq0BaHMit MOryT GHITH OpPraHbl HaA30pa M KOHTPOJISA COCTOSTHMS
OKpyXalouieil IpUpoaHON Cpebl, CUCTEMBI OXPAHEBI TPYAA, Pa3TUYHbIE
HaydHble B 00pa30BaTeNbHBIC YYPEXIECHUS, MEXULUHCKHE, Opyrve
opugrdecKue ¥ huzudeckue nua. It KOHCOMMIAUMH BCeX NOMyYeH-
HBIX Ha TEPPUTOPUM CBEAEHHIt 0 GOHOBOM COCTOSTHUM MUKPO3JIEMEH-
THOTO FrOMe0CTa3a OpraHu3Ma yesioseka B cyobekre Poccniickoit Oepne-
paunyu HeobGX0ZMMO U3aHUe PaCHOPSAUTENHHOTO JOKYMEHTa COOTBE-
TCTBYIOLIEro YnpasieHUus PocrioTpe6Han3opa 0 IpeIoCTaBICHHM YKa-
3aHHBIX CBEACHUN BCEMM aKKpeAMTOBAaHHBIMHU JIAGOpaTOpMsiMH IS
BEACHUS C€AUHBIX 633 JAaHHBIX IO OKOHYAaHUMN OTYECTHOrO roaa. ﬂpPI
3TOM OrOBapUBaeTCsl HEOOXOMUMBIH ¥ NOCTATOYHBIM O0BEM IpelCTaB-
JisieMoit MHPOpMaLUH, MPUBEACHHLIH B NPUIOXK. 3.

7. Br10Op npHOPUTETHBIX METAJLIOB-3arpsA3HUTEN I
cpeZibl ODMTAHHA

Br160p npHOpUTETHBIX METAJUIOB-3arpSI3HUTENCH OCYILIECTBISETCA
cornacHo pasgeny «MaeHTndukanus onacHoctv» «PyKOBOACTBa IO
OLICHKE PUCKa [U1S 300POBbA HACENCHMA NPU BO3ACHCTBUHA XMMHYECKHUX
BELECTB, 3arpA3HSIOLIMX OKpyXalolylo cpexy» (P 2.1.10.1920-—-04) ¢
y4eTOM KOMIUIEKCHOTO XapaKrepa Bo3aeiicTaus. IIpu oueHke npodec-
CHOHAILHLIX PUCKOB BBIOOD IPHOPUTETHBIX META/UIOB ONpEHeIIeTcs
TEXHOJIOTHICCKMMM TIapaMeTpaMH TIPOM3BOACTBA M (PaKTHYECKUMU
YCIIOBMSIMU TPYAA.

BuiGop MeTawioB Wi GHOMOHMTOPHMHIa He JO/DKEH OTpaHMYH-
BaThCsl TONIBKO TOKCHYHLIMM 3JIEMEHTaMH, ITOCKOJBKY, BO-TI€PBLIX, IIPH
MOBBLILIEHHOM MTOCTYIUIEHUM B OPTaHU3M TOKCHYHBIX METALIOB BCiE-
ACTBHE aHTATOHHMCTHYECKMX B3aMMOOTHOLICHHUI Hapyulaercs GanaHc
3CCEHIUMANbHBIX 3JIEMEHTOB, 2, BO-BTOPHIX, 3CCEHIIMATbHBIE METAJLIHI B
BBICOKMX KOHLIEHTPALIMSX MOTYT BBICTYNIATh B POJIA TOKCUYHBIX.

CoyeTaHne NPUPOXHBIX TEOXHUMHUUYECKUX OCOOEHHOCTEN TepPUTO-
PHH C TEXHOTEHHBIM 3arpsA3HEHUEM CPEAbl OOMTaHMA TAKENbIMU MeTalI -
JlaMU CO3JaeT 30HBI KOMIUIEKCHOro 3KO0J0ro-6MoreoXvuMHyecKoro
PpHCKa pa3BUTHS AMCIIEMEHTO30B Y HACENECHMS.
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8. Onpenenenne rpynn NOBLIMICHHOTO PUCKA
BO3JeHCTBUA TKEbIX METALIOB
N0 Pe3yJbTaTaM COUMATLHO-FHTHEHHIECKOT0 MOHHTOPHHTA

KputepueM moabopa rpynim IOBBLILIEHHOTO PHCKa BO3ACHCTBUS
TSDKEJIBIX METAJUIOB SBJISICTCS BEJIMYMHA CYMMapHO#t Harpy3KH Ha opra-
HHU3M, PaCCYUTAHHAS C YIETOM BCEX BO3MOXHEIX ITyTei MOCTYTUICHUA.

BEINTOTHEHHE TAKKMX PACYETOB ITPOU3BOAUTCS Ha OCHOBE IOCTOBED-
HO# aHATHTHYECKOM HHGOpMaLHK 00 MX COIEpXaHUK BO BCEX OOBEK-
Tax Cpeibl OOUTaHMSA: aTMOCGHEPHOM BO3yXe, MUThEBOM BOJE, BOJIC BO-
JI0€MOB, TIOYBE, ITHIIEBOM ChIpbe M MPOAYKTaX MuTanud. [Ipu aToM He-
06XOAMMO YUHUTBIBaTh OCOOEHHOCTH PacIPOCTPAHEHHA 3aTPA3HSIOLIHX
BELECTB OT HCTOYHUKOB, YaCTOTY M [UIMTENLHOCTb BO3AEHCTBUS, IIYTH
MNOCTYIUIEHUs B OpraHM3M. PacyeTHBI METOX OLIEHKH CYTOYHBIX J03
TNOCTYIUIEHMs] METAUIOB B OpraHM3M npuBeneH B PykoBomcTse
P 2.1.10.1920—04.

Ha ocHOBaHMH COMOCTaBIEHHUS PE3YIbTATOB PaCYeETa MHOTOCPELO-
BOM 3KCHO3MLMUU C peePEeHTHBIMU CYTOYHBIMM J03aMK ITPOH3BOAUTCS
OTOOP FPYIII TOBLIIIEHHOTO PHUCKa BO3AEHCTBHUS TSDKEIBIX METAJLTOB JUISI
M3MEPEHHUS COlepXaHHsi KOHTAMHUHAHTOB B 6MOIOMMYECKHX Cpeaax.

OCHOBHBIM NPUHLMIIOM ITOX0OPa IPYIIN MOBHIIUCHHOTO PUCKA IS
3710POBbS ABIAETCS UX OAHOPOIHOCTD, ONpeessieMast:

— JUIATEJIbHOCTBIO IIPOXUBAHUS Ha OMHOU TEPPUTOPHH,

— paboToit Ha OAHOM NPEATIPHUATHH,

— NPMHAJICKHOCTBIO K OXHOM U TO# Xe npodeccuy,

— CXOOHBIMHM MEIMKO-COLIMaIbHBIMU NOKA3aTeasMM.

K npumepy, NOBBILIEHHBIM PUCK BO3ACHCTBUSI TSDKENBIX METALIOB
MOXET UCIIBITBIBaTh HaceJIeHHUe, pOXUBaoliee BOIU3U CAHUTaPHO-3a-
UIMTHBIX 30H MPEATTPUATHI I10 AOObINE, 00OralIeHIIO U NIepepaboTKe pyn
YepHBIX M LIBETHbIX META/UIOB, KATATM3aTOPOB AJIsI XMMUYECKHX U HedTe-
XHMMWYECKNX NPOM3BOACTB, 3JEKTPOTEXHUYECKHUX NPOU3BOACTB, MpEl-
NpUATHIA SHEPTeTUKH, a TAKKe pabOTHUKM 3THX npeanpusaTuii. IToBbi-
UIEHHYIO Harpy3Ky CBUHLIOM U APYTMMH TSIKEJIBIMH METaUIaMH MOXET
MCIIBITBIBATh HAacejIeHUE, XUBYIECE B HETIOCPEACTBEHHOM OMM30CcTH K
KPYIHBIM aBTOMOOMILHBIM Y XeJIe3HOOOPOXHBIM MaruCTPIsiM.

Cpenu HaceneHUs!, IIPOXUBAIOIICTO B YCJIOBUSX I€OXMMHYECKHUX
IMPOBUHLINH MPUPOTHOrO U TEXHOT€HHOTO IIPOMCXOXAECHMA, K IPyNIam
TOBBLILIEHHOTO PUCKa Pa3BUTHUSI JUCHIEMEHTO30B OTHOCSTCS 6epeMeH-
HbI€ XEHIIUHEI ¥ IETU.

Kpome Toro, H30bITOYHBIE HATPY3KH TSDKEJIBIMU METaJIaMK MOTYT
MCITBITBIBATh XWTENU, MUATAIOMINECS MPOAYKTAMH IPEUMYIICCTBEHHO
MECTHOTO IIPOM3BOACTBA, BRIpAIlEe HHBIMM Ha TEPPUTOPHSIX C ITOBBILLIEH-
HBIM COEpXKAHNEM METAJUIOB B [10YBaXx.

11



MY 2.1.10.2809—10

9. OneHka (paKTHUECKOTO CONEPKAHUA TSUKEJBIX METAJLIIOB
B GMOJIOrMYECKHX Cpedax OpraHu3Ma yeaopeKa

OCHOBHO# LIeNbIO MPOBEACHUA OUOMOHHUTOPHHTIA ABJIIETCS IOy~
YeHHMe NOCTOBEPHOH O6BEKTMBHON MHMOPMALIMM O CTeNeHH BIUSHHUS
3arpsA3HEHUS OKpYXallleil cpelibl Ha 3OpOBbe KaK HaceJleHHS B Le-
JIOM, TaK Y BbIABJIEHHE [1€PCOHANIbHOM 3KCIIO3ULUH.

OT60p M aHanu3 npod, a Takxe GopMUpoBaHUe 6a3 AAHHBIX IO
akTHYeCcKOMY COZEPXAHUIO TSDKENBIX METAUIOB B GHONIOrHYECKMX
cpenax opraHM3Ma JIML M3 TPy NOBLILIEHHOT0 PUCKa MPON3BOAUTCS
AHAJIOTHYHO HUCC/IeIOBAaHMAM (POHOBOIO yPOBHA.

WHTepnpeTaniyio pe3yabTaToOB MCCNEAOBaHUS OGHONOrMYeCKUX
cpen YeslioBeKa Heo6XOIMMO IIPOBOJUTSH ITyTEM CONOCTaBNEeHM (HaKTH-
4EeCKOTO COREPXaHMS TSKEIBIX METALIOB B OMOJIOTMYEeCKUX Cpesax Jio-
JIcH M3 TPYII prcka ¢ POHOBBIMU BeIMMMHAMMU UL PETUOHA, a TaKKe C
OMOTOTUYECKH JOITYCTUMBIMU YPOBHAMU COACPXKAHMS B TOX WIU NHOMN
cpeae OpraHu3Ma, eCJIM TAaKOBBIE UMEIOTCS.

B Ta611. 2 B xayecTBe NIpUMepa IPUBESACHO CPABHEHHE 3JIEMEHTHOTO
COCTaBa KPOBHM XHUTeNel TCPPUTOPHM, 3arpA3HEHHOI pTyThiO (1. CeMe-
HOBCKHIT), ¢ GOHOBBIMH YPOBHAMH (C. bekellero).

Tabauya 2

DneMeHTHBIN COCTaB KPOBU JXKHTEJIeH TepPpUTOPHH, 3arpASHEHHO#
PTYTBIO, U (hOHOBBIE YPOBHH, MI/J]

ConepxaHue 3JIEMEHTOB B KPOBH
Xumnuec-
KWt Ea. 3arpsisHeHHas ®oHoBHIE coig;ira:f{enc
SEMEHT H3M. ‘refplfro Mst OBHU B KPOBH
=32) n = 57) qejoBeka**
Ca MT/J1 135,7 £ 5,0 148,0 + 10,0 60,5+ 0,2
Cd MKT/J1 29,0 £ 4,0 36,0 5,7 0,03—7,00
Cu MF/N 08+0,1 1,0 £ 0,1 0,8—1,3
Fe MF/T 128 + 3* 388 + 32 309—521
Hg MKF /71 174 £ 28" 0,66 + 0,11 1,0—11,0
Mg MT/1 22,8+0,8 354+0,8 37.8
Mn MK/ 134 + 10* 22+3 1,6—75,0
Pb MKT/J 91,0 £ 4,1 78,0+ 7,6 8,0—269,0
Zn MI/n 0,9+0,1* 4,5+0,4 4,0—8,6
ITpumeuanne: * umeeTCA JOCTOBEPHOE OTIIMYHE B CPABHEHHUHM C IPYNIOA KOHTPONS
(P <0,001), **mo A. B. CkanbHelil «<XMMHYECKHE 3EMEHTHI B GU3KONIOTHH U IKOJIOTHU
yejopexar. M., 2004, 215 c.
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B Ta6n. 3 npenacraBieHbl JaHHEIE MO JONYCTUMOMY W CPEIHEMY
YPOBHSM HEKOTOPBIX 2JIEMEHTOB B BojIocax 4yenoBeka (Meroanueckue
yka3aHust «CKPHHHHTOBbBIE METOBI VTSl BHISBICHUA I'PYNII HOBBILIECH-
HOIO pUCKa Cpefid paGoYynX, KOHTAKTHPYIOIHMX C TOKCUYHBIMUA XUMH-
YeCKUMH 3/eMeHTaMu», M., 1989 r.; IIpeoGpaxenckuit B.H.
«AKTUBALMOHHAsA Tepalusi B CHCTEME MeIMLIMHCKON peabWInuTanuu
ML ornacHBIX Tipodeccnit» /B.H. Ilpeo6paxenckuit, U.B. Ymakos,
K.B. JIanos. M., 2000. 319 c.

Tabauya 3
COIIEP)KaHHe METAJLJIOB B BOJIOCAX Y€J0BCKA
ConepxaHHe B BOJIOCax, MI/KI
DneMeHT BHOIOrHYECKN CpenHee CoAEpXaHNe B BOTOCAX
JAONYCTUMBII yPOBEHD B3pOCJIOTO YeJIOBEKA
As 3,0 0,005—0,10 (0,50)*
Ca 200—-2000
Cd 2,0 (0,02) 0,05—0,25 (0,50)
Co (0,01) 0,05—0,5 (1,0)
Cr (0,01) 0,1—2,0 (5,0)
Cu (5,0) 7,5—80 (150)
Fe (3,0) 5,0—25,0 (75)
Hg 2,0 (<0,01) 0,05—2,0 (5,0)
Mg 19—163
Mn (0,05) 0,1—1,0 (2,0)
Ni (<0,05) 0,1—2,0 (5,0)
Po 100,0 {paboune) {0,05) 6,1—5,0 (15,0)
Zn (50) 100—250 (400)
Tlpumeuanme: * B CKOOKaX JaHbl OTKJIOHEHHS OT CPEAHET0 AUaria3oHa

PerynsipHOe UCTIONB30BaHME TEXHOJIOTMHM CKPMHUHIOBBIX UCCIIEN0-
BaHMiA I TIONMY/IMOHHOIO (WIK IPYIIIOBOro) 6MOMOHMTOPHMHIA Ha
OJIHO# U TOM X€e TEPPUTOPHHM 3a JUTMUTESIbHbIE NMePHUOIbl HAGIIOOe HYSA 110~
3BOJIsIET OLIEHUTh CAHUTAPHO-TUTHEHMYECKYIO CUTYALIMIO B IMHAMUKE.
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10. OGocHoBaHMe yNpaBJIeHYECKHX PelieHuMi
10 KOMILIEKCHO# MPO(PUIAKTHKE JHCIIEMERTO30B

ITo onpeaenenuio A. I1. ABubiHa, 3a60IeBaHMsI, CHHIPOMBI M Ma-
TOJIOFMYECKUE COCTOSIHMS, BbI3BaHHbIE H3OBITKOM, AEPUIMTOM WIH
IMCOaIaHCOM MUKPOIJIEMEHTOB B OpTaHM3MeE 4YeJioBeKa HOCAT oblee
Ha3BaHHE — MUKPOINEMEHTO3bI WM JUCITEMEHTO3BI.

IInanupoBaHue U peanu3alrio NPOHHIAKTHYECKHX MEPOTIPUSITHIA
10 YMCHbILIEHUIO HAarPY3KH TSDKEJIbIMY META/UIAMH HACEJICHHUS TIPY TeX-
HOTEHHOM H/YUIN IPUPOTHOM 3arPA3HEHMM OKPYXAIOLIEN Cpepl TshKe-
JIIMU ME€TaJUIaMM OCHOBBIBAIOT Ha pe3yJIbTaTaX GMOMOHUTOPUHTIA JINI]
M3 BBIIEJICHHBIX TPYIII PHCKa pa3BUTHA 3a00jeBaHV, CBSI3aHHBIX C
BIUSIHUEM (DAKTOPOB OKpYXalollueil Cpenbl, 00yCIOBICHHBIX AMCIJIE-
MeHTO3aMHU. B nepBylo oyepens B peabUMTalMK HYXIAI0TCS AeTH, Ge-
peMEHHBIE XEHIMHBI K MTPOdecCHOHATHHBIE IPYIINIE HACCICHNS.

Kak u3BecTHO, Bce 3a00JIcBaHMS YeNlOBEKa pa3BUBAIOTCA Ha (oHe
ornpeieICHHOrO 3a11aca 3[I0pOBbs, ¥ B 3TOM CBI3H 0COGEHHO BaXKHO pac-
MO3HaTh 60/1€3Hb HA AOKITHHHYECKUX CTaMAX H ITO BO3MOXHOCTH CTH-
MYJIHPOBaTh B OpTraHU3Me COOCTBEHHbIE MEXAHU3MBI 3aIUTHI, OKA3bI-
BalOLIME B 3TUX CIIy4asix HauboJsiee OMHBIA U CTORKUM 3¢ dexT.

B npwiox. 4 npUBeAEeHB! CBEIEHHUS O HApyILIEHUH JEMEHTHOTO
OanaHca MPY HEKOTOPHIX 3a00JI¢BAHMAX KOXH, aHEMUSX, KaTapakTe U
TIAPOIOHTHUTE.

11. MudopmupoBanne 0 pe3yJabTaTax 6HOMOHNTOPHHTA

Hndopmauuio o pesynsrarax GHOMOHMTOPHHIA HEOOXOAMMO npejt-
CTaBJIATh BCEM 3aMHTEPECOBAHHBIM CIEUMATUCTaM, a TaKKE CBOEBpE-
MEHHO OIIOBEILATh HaceNeHHe 3arpsI3HEHHBIX TEPPUTOPHIL O PUCKE pa3-
BUTUA 3ab01eBaHMI, 06YC/IOBIEHHBIX BO3AeCTBHEM (DaKTOPOB OKpyXKa-
Iolle# cpelibl. YKa3aHHasA MHGOpMaUMs JO/DKHA ITyOIUKOBaThECS B CIie-
UHANBHBIX GIOJUIETEHAX C TIEPHOTNYHOCTRIO HE PeXe OIHOTO pa3a B IIITh
JIET, a TAKKE COAEPXKAThCs B KayecTBe JOCTYIHON uHGopMauuy Ha odu-
LMATbHBIX CATaX TEPPUTOPHUATIBHEIX OpTaHOB PocrioTpeGHan3opa.

12. D¢ dekTHBHOCTL HCHOJIB30BAHKMA METOAA

Hcnons3oBaHue GUONOTMYECKUX MApKEPOB 3arpA3HEHMs Cpeahl
OOMTaHKSA TSOKEABIMH META/UIAMH B CHCTEME COLIMAJIBHO-TUTHEHUYEC
KOI'o MOHUTOPHHIA ITO3BOJISET alEKBATHO OLIEHUTD CTENIEHb PUCKa 310~
POBbIO HACEMEHUS OT BO3AEHCTBUS XUMHIECKHX BEUIECTB, 3aIPI3HSIIO0-
HIMX OKPYXAIOLUYIO Cpelly, a TaKKe TpodecCHOHaIbHOIO PHCKa M CBO-
€BPEMEHHO TIPOBECTH 3KOMOTMYECKYI0 M MEIUIMHCKYIO peaGuiura-
Mo, YCTaHOB/IEHHE PErMOHAIBHBIX KPHTEPHER (POHOBOTO Comepxxa-
HUSI MAKPO- ¥ MUKPO3JIEMEHTOB B GHOJIOTMYECKMX CPeax XUTeIeH Io-
3BOJIsAET 6OJIEe TOYHO OLEHMTD CTENIEHb MHANBHAYATbHBIX HApYLICHHI
3JIEMEHTHOFO GalaHCa B OpraHKU3Me 4eJIOBeKa IpH [IPOU3BOACTBEHHOM
¥ IKOJIOTMYECKOM BO3NEHCTBUM TAXKEIIBIX METAJLTOB.
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Ilpunoscenue 1
(chpaeoyroe)

PoHOBbIE YPOBHH

CoiepXAHHA XHMHYECKHX 9/IEMEHTOB B L1eJIbHO#H KPOBH
XKuTeJielt HeKOTOpbIX pervonos Pecny6iukn Bamkoprocran
(manason KoseGannit M + 0)

CoaepxaHue B KpOBU
i el | s
85 st | 5% g
Ex. r. Yia, I a g5 2o% 5
% vaM. | n=160 55 Qé s O
g E3S g ag= £a
2 B EES B5a £
1) < o QL3
o] T8 QM ek @c
As | MKr/n 1,5-16,5 | 2,7-5,3 1,4—5,7 1,0=2,5 3,4—6,0
Cd | mxr/n | 2,8—10,0 0,5—1,2 | 1,0—15,4 | 0,1—8,0 0,2—0,8
Cu | mMr/n 0,7—1,1 0,5—0,6 0,7—-14 | 09—1,3 | 0,5-0,6
Fe | mr/n 390—510 | 399—503 | 243—438 | 217—296 | 474—620
Hg | Mkr/n 0,4—1,8 | 0,4—1,4 | 2,1—134 | 1,7-3,8 0,7—1,1
20,0— 24,0— 18,2— 22,8— 13,0—
Mn | mer/n | “400 | 380 | —s02 | —41.8 | —31,0
. 12,8— 11,0— 21,6—
Ni | mxr/n | 3,0-22,0 31,0 —33,0 ~335 9,4—21,6
35,0— 18,7— 27,0— 25,0— 23,0—
Po fmxx/n | Ti00 | 923 | =132 | 360 | —é78
Zn [mr/n | 40-70 | 5068 | 4272 | 40-9,9 | 50-67
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ITpunoxcenue 2
(cnpagouroe)

OcHOBHbIe IPHHLMNDbI 0TGOPA K AHANH32A
0HOJOrHYECKOro MaTepnaia Ha CoAepKaHHE MAKPO- H MHUKPOIIEMEHTOB

1. Ombop u nodzomoexa npo6

OTt6op npo6. Meronel oT6opa 11po6 GHOJOrMYECKOro MarepHana
3HAYMTESILHO BIUAIOT Ha TOYHOCTh AHAJIMTUYECKOTO Pe3YJIbTaTa U3-3a
Meuraolux dakropos. HeobxonuMbiM ycinoBueM mpobGooTdopa sBnsi-
€TCS eT0 PeNpPe3¢HTATUBHOCTD IS BCETO HCCIIElyeMOro OOBEKTa.

O160p npod KpoBHM HEOOXOAUMO NMPOU3BOAUTH YITPOM, HE paHee,
geM yepes 12 1 mocste nmpueMa numy. [TareHT H0DKEH HaXOOUTLCH B
MIOIOXEHUH «CHIs». BeHO3Has KpoBb JOMXHA CAMOTEKOM IIOCTYIIaTh B
MONU3TUICHOBBIE KOHTEHHEDDI, MPeABAPUTENILHO MPOMBIThIe | M pac-
tBopoM HNO,, ononocHyThie 6UANCTUUIMPOBAaHHOK BONOW M BBICY-
wenHbie. L ananusa Heobxonumo ot 1 1o 10 MJT KpoBH B 3aBUCHMMOC-
TH OT METO/A.

s uccnenoBaHUst MOYM XeJaTeJbHO MCIIONb30BaTh CYTOYHBIM
OUype3, OIHAKO B CNy4ae C HETOCIUTAIM3MPOBAHHHIMHM NMaLHEeHTaMU
3TO TPYAHO pEaJM30BaTh, TO3TOMY 0TOOpP MOYM HEOOXOOUMMO MPOBO-
AUTbh B CTPOro onpeneneHHoe BpeMs. Moua oTGupaercsi B npeBapm-
TeJIbHO OIOIOCHYThIE OMAMCTWINHPOBAHHOMN BOXOM CTEKISTHHBbIE GaH-
KH ¥ MOAKUCASIETCA a30THOM Kucnoroit 1o pH = | ang npesorBpatue-
HUS 6AKTEPHANbHOTO Pa3IOXEHUS.

Ot60p NTPpoG BOJIOC OCYILECTBISAETCS CIEAYIOIIMM 06pa3oM: BOJIO-
CbI COCTPUTraloT € HeOOIBILOTO yyacTKa 3aThUIOYHOM YAaCTH I'OJIOBHI IO
Bcel winHe. Macca Bonoc fomkHa 6uITh He MeHee 0,1 r. [Tpo6br mome-
HIAI0T B OyMaKHbIe KOHBEPTHI.

Xpanenue npo06. B mpouecce xpaHeHHUs: 00pa3Lbl MOTYT NIpeTepIie-
BaTh OONBIIME U3MEHEHHUS NOA HEHCTBUEM XMMHYECKHUX PEareHTOB U
MHKpoopraHu3MoB. O6u1Ke Mephl PeAOCTOPOXHOCTH: XpaHEHUE pod
B TeMHOTE M Npy Temreparype Huxe 4 *C. XKuakue o6pa3us! npob, ta-
KHe KaK KpOBb, MOYa, CJIIOHA, XPaHST U TPAHCIOPTUPYIOT B XOJIONWIb-
HHMKaX, IIPM HeOOXOAMMOCTH 0o0Jiee IIMTEIBHOrO XpaHEHMUs IIPOObI
oxnaxzaaior 1o —20 °C. B cBa3u ¢ 600N CTENEHBIO aRCOpOLMU PTYTH
Ha CTEHKaX KOHTEHHEePOB, IIPO0H! Ha COIepXaHHUE PTYTH aHAIU3UPYIOT
cpasy nocie oTéopa ¥ I0CTaBKH 06pasiia B 1abopaTopHIo.

HoaroToska npod. B 1ie10M TBepaBIc IpoGH! TPYU TPABIIBHOM Xpa-
HEHUWH HE IOJBEPraloTCs MI3MEHEHHMSIM IO CBOEMY COCTaBY, XUAKHE 00-
pa3isl, Ha0OOPOT, CTAHOBATCA HEOOHOPOAHBLIMH, HECMOTPS Ha Ipea-
oxpaHsiouiue 106aBku. B CBsI3M ¢ 3TUM HEOOGXOAMMO BOCCTAHOBJICHHE
OIHOPOLHOCTH Npod KaKk MOXHO nonHee. [IpoGrl KpoBU IpeaBapu-
TEJIHO TIOJOTPEBAIOT 10 KOMHATHOI TeMIepaTyphl, THIATEIBHO Iepe-
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MEIIMBAKOT AJI TOMOTeHU3aLMH U B3SITYIO MPOGY OINpeAesIeHHOro 06be-
Ma 00s3aTeNbHO B3BeLIMBAIOT. HeKOTOpble XMMHUYECKHUE 3JIEMEHTBHI
MOYH [TPH XpaHEHUH U 3aMOPAXMBAHUM MOTYT OBITh CBSA3aHLI C 00pa3y-
IOIHMMCS OCaIKOM, [TO3TOMY IIpeABapHUTEIHO OCYLIECTBIIAIOT YIbTpa3-
BYKOBYIO 00pabOTKY ¥ CWIBHOE BCTpSIXMBaHUEe TpPo6 B TeyeHHe
roJsy4aca.

TIpo6bl BOJIOC MOIOT C MCIOJB30BAHMEM INAMITYHS, TILATEIbHO
TIPOMONIACKMBAIOT B IUCTIJUTMPOBAHHOM BOAE, 3aT€M MPOMLIBAIOT
CMEChIO 3TaHONA ¢ TUATWIOBHIM 3dupoM (1 : 1), TPOEKpaTHO MEHss
pactBop. I1po6y cyirar B TeueHue 24 4 IpU KOMHATHOM TeMITeparype.

Cyl1eCcTByeT HECKONBKO CITIOCOGOB IOITOTOBKM MpoG K aHaIU3y:
OTKPBITas MUHEPATHU3aLMs, OTKPBITasd MUHEpIH3alus ¢ AedierMaTo-
pOM, MUHEpAIU3aLis B repMETHYHOM cucreme. OTKPHITYIO MUHEpaATK-
3aLMI0 OCYIIECTBIIAIOT B ABa 3Tana, CHavana 6MoNnoru4ecKuil MaTepuan
TMIOPOJIN3YIOT pa3baBieHHOM a30THOI KUCNOTON IIpu TeMIlepaType 0O
90 °C, npu 3TOM Npoba paCTBOPAETCH, JIETYYHME MPOAYKTHI TMIPOIH3a
OpraHMYeCKOM MaTPHLb! yIAISIOTCS U3 30HbI peaklvu. Ha BTopoM aTa-
Ite UCNAPSIIOT BOAY, NOOABIAIOT KOHLIEHTPHPOBAHHYIO KMCIIOTY, 3aTreM
MepOKCUI BOAOPOA U MPOLIECC PAa3IOXEHUA [IPOBOIAT IIpU 6ojiee BbI-
COKOI TEMITEpaType IO MOJHOIO OKUCIIEHUS OPraHUYeCKOro MaTepua-
na. IToCKONBKY TIpU OTKPHITOM CITOCO0e MUHEPATU3ALUU IIPOUCXOINT
TIOTEPA PTYTH M MBILIBSKA, @ TAKXKE B CBA3H C BO3MOXHOCTbIO 3arpsisHe-
HUA TIPOGH BHOCHMBIMY PEaKTHBAMH HAHHBII CIIOCO0 IMTOATOTOBKH ISk
aHanu3a PTYTH, MBILILSKA, @ TAKXKE CAEHOBHIX KOJIMYECTB MUKpOIJie-
MEHTOB He TIPHUTOJEH.

OT1KpbITas cucreMa ¢ feGhaerMaTopoM MO3BOJISET NNPYU CYILLIECTBEH-
HOM YMEHBLUIEHUY BPEMEHM MUHEPATU3aLMKU U YCTPAHEHMS! 3arpsa3He-
Hust 1Ipo6 3a CYET CHYDKEHMS pacXofia peaKTUBOB IOJYYUTh MOATOTOB-
JIEHHYIO P00y ¢ MUHUMAJILHBIMHA TOTEPAMHU PTYTH.

HauGonee yno6Ha ¥ 1o3BoJseT OCYIIIECTBUTD IIOATOTOBKY ITPOOHI ¢
HaUMEHBIIUMHU TIOTEPSAMHM 3aKphiTasi CUCTEMa — pPeakTop (aBTOKJIAB)
TIOBBILLIEHHOTO [1aBJIeHUs, COCTOSIIMMMA M3 HEPXABEIOLUETO KopIryca U
BHYTpeHHero cocyna u3 tedpnona. HaBecky npo6bl TOMELIAlOT B COCYA,
JAIMBAIOT pa30aBIeHHOM a30THOM KMCIIOTOM, «GOMOY» IUIOTHO 3aKphi-
BAaIOT ¥ HarpeBaloT B TeueHUe 4—6 y npu temmneparype 180 °C. TToc-
KOJIbKY JIETYYHMe€ NIPONYKTHI PEaKI[MH NIPH TAKOM cIlocoOe MUHepaIn3a-
LIMH HE YAQISIOTCA U3 30HBI PeaKHHMH, OKHCACHHUE MPOUCXOOUT He 1O
KOHIIa. ITOT METOA IOATOTOBKHU MPOG MOXET GbITH HCIIONB30BaH B Me-
TOIE aTOMHO-a0COPOLIMOHHOM CIIEKTPOMETPHH, T. K. OCTaTKHM OpraHu-
YeCKOTO BellleCTBa HE MEIIAIOT ONpPEREICHUIO.

Camplii COBpeMEHHBI CII0CO6 MOArOTORKHU HPo6 K aHATH3Y — Me-
TOJ Pa3nIOXEHUA B AHAIMTUYECKON MHKPOBOJHOBOH NeYM.

Xonocryio mpoGy roTOBSAT aHAJIOrHYHO 61ioMaTepuay ¢ UCII0Nb30-
BaHHeM OHIUCTHLUTHPOBAHHOMN BOIKL.
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2. Ananus npo6

IToaroToBIEHHYIO NPOOY AaHATM3UPYIOT METOAOM arOMHO-abcop-
GILIMOHHOM CIEKTPOMETPHH, aTOMHOM 3MHUCCHOHHOM CIEKTPOMETPUH C
HMHIYKTUBHO-CBA3aHHOI I1a3Moit Wi Macc-criekrpoMmerpy. ITpu6op
TOTOBST VISl aHATK3a COIIACHO PYKOBOACTBY MoJyib3oBatend. ['panyu-
POBKY CIIEKTPOMETPa IIPOBOIAT Nepe] HAYaIOM U3MEPEHUSA C UCIIONb-
30BaHHEM KATMOGPOBOYHBIX (IPafyHpPOBOYHBIX) pacTBOPOB. [lIst npuro-
TOBJICHUS MPaTYMPOBOYHBIX PACTBOPOB MPHMEHSIOT IOCYAaPCTBEHHbIE
CTaHIapTHbIE 00pa3iibl HOHOB MeTawioB. CTaHHApTHBIA pacTBOp I
MHOTOKOMIIOHEHTHOTO aHAJIW3a FOTOBAT IMYTEM CMEIIMBaHUS UHIUBU-
JAYyaNbHBIX OMHO3JIEMEHTHRIX PACTBOPOB, YYMTHIBAs MATPULIBI MCXOIHBIX
PacTBOPOB [UISI UCKITIOYEHHSI COOCAXAECHUS U COPOLIUU 211eMEHTOB. [Is
U3MEPEHUS BBIOMPAIOT CIEKTPAIbHBIE JIMHUHU 3JIEMEHTOB, NO3BOJISIO-
[1e JOCTUTaTh HeOOXOIUMBIi Ipeaen oOHapyXeHHUs. Pe3ynbTaTsl aHa-
133 06pabaTHIBAIOTCS MPH IIOMOINM KOMITBIOTEPHOTO 00ECIIeYeHUS
CIIEKTPOMETpA.

OrnepaTUBHHIA KOHTPOJIb TIOBTOPSIEMOCTH Pe3YJbTaTOB aHaxIM3a
OCYIUECTBJISIIOT NyTEM BBINOJHEHUS aHAIN3a 3TAJIOHOB C MOAXOAALIEH
Ouosiornyeckoit MaTpuLeit. OnepaTUBHBIN KOHTPOAL BOCIIPOM3BOIU-
MOCTHU MPOBOJAT, CPAaBHMBas pe3yJIbTaThl IBYX MapaJUIeJIbHbIX OTipeje-
JIEHUH, BBIITOJTHEHHBIX PA3HBIMU CHIeLIMATMCTaMHu. OnepaTUBHbINA KOH-
TPONb TOUHOCTH aHaNIKU3a MPOBOIAT C MCITO/Ib30BaHMEM MeToxa Joba-
BOK. KOHTpOJIb TOUHOCTU U BOCNIPOU3BOAUMOCTH UCCIEAOBaHNM OCY-
INECTBIAIOT C TIOMOUIBIO aHaau3a pedepeHTHbIX CTaHAAPTHBIX
06pa3LoB BHONIOTUYECKOTO MaTepHana (KpOBH, BOJIOC, MOYM).

KoMrereHTHOCTh 1a60paTOpHid, BRITOAHSIOIUUX aHAIU3 OMONMOTH-
YeCKOT0 MaTepuaia, IO/KHa ObITh MOATBEPKACHA YYaCTHEM B MEXJia-
60paTOPHBIX CPABHUTEILHBIX UCITHITAHUAX, B T. 4. HA MEXIYHAPOTHOM
YPOBHE.
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Ilpunoxcerue 3
(pexomerndyemoe)
Ilepeyens
Heo0XOUMBIX M AOCTATOYHBIX CBeAeHHH
0 pe3ynTaTaX GHOMOHHTOPHHTA, IPEACTAB/IAEMbIX
g popMHEpoBanus 6a3 TaHHBIX

1. HauMeHOBaHMe OPraHU3aLliH, BIMOIHMBIIEN aHATU3E]

2. HauMeHoBaHMe OpraHM3alMN-3aKa34HKa

3. ata oTt6opa npod
4. HanMeHOBaHHE TEPPUTOPHUHM 10 AAMHUHUCTPATUBHOMY JENICHHIO

5. XapakTepHMcTHKa OHONIOTHYECKOTO MaTepuaa:

5.1. Buj 6HONOrH4YECKOro Marepuana: KpoBb, BOJIOCHEI, MOYa, CJIIO-
Ha, HOTTH

(HYXHOE NOAYEPKHYTb, HEAOCTAIOLLEE BITUCATD)
5.2. Tlon MyXcKoit/XKeHcKuit
5.3. Bo3pacr, OJNHbIX JIET
5.4. Anpec MecTa XHUTEIbCTBA

(HaceNCHHbIN! IYHKT, MUKPOpPaioH /WM yIMLa;
pu HeOGXOMNMOCTH — PACCTOSTHHE XUNbA OT UCTOYHMKA BbIOpOCa)

5.5. IauTenbHOCTb NPOXHWBAaHMS Ha JAHHOM TEpPUTOPUM,
TMOJTHBIX JIET

5.6. Mecro paGoThl
5.7. Ipodeccus (1OIKHOCTE)
5.8. Crax paGoThbl, NONHbIX JIET
5.9. derckoe yupexiaeHue (L1 AeTei U NOAPOCTKOB)

6. ConepxaHue MaKpO- ¥ MHUKPO3/IEMEHTOB B GMOJIOTHYECKHX Cpeaax
OpraHu3Ma Mo cienyloleit popme:

Haumenosanne 6u0sIOru- Enunnna
YeCKOro MaTepHaia BrieMeHT u3MepeHus* Conepxanue

TIpumevanme. * B npeacrapiseMbIx MaTepHanax 1 6a3ax ZaHHBIX HEOOXOAUMO HC-
10JIb30BaTh TOMBKO CTAHAAPTHIOBAHHAIC CAMHMLIBI M3MEPEHHUS LISl COACPXKAHUA MaK-
PO- M MUKPO3JIEMEHTOB B GMONIOTHYECKHX CpelaX OpraHu3Ma: MKI/M, Mr/a — JUISl X1d-
KMX Cpell H MI/KI (MKF/T) — RJIs TBEPABIX CPEX.
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Tpunoxcenue 4
(cnpasoyroe)

Hapymenns
3/IEMEHTHOrO 0AJIAHCA PH HEKOTOPBIX 3200/ 1eBAHUAX

1. Hapywenue 6aiarca MuKpo3nemMennmoe npu KO¥CHbIx
3a6oneanusx u anemuu

Jia moamepKaHMS KOXHU, HOTTEH ¥ BOJIOC B HOPMAJIBHOM COCTOsI-
HUM OpPraHU3My He0OXOAMM LIMHK, TOCKOJIBKY OH UIPAeT BaXHYIO pOIb
B CHHTe3e 0e1KoB. MHIMKAaTOPOM 3JIEMEHTHOTO CTaTyca IIMHKA SIBJISET-
¢4 ero CoIepxXaHMe B BOJIOCaX M LENbHON KpoBd. IOBEIIEHHAs KOH-
LCHTpalus IMHKA B BOJIOCAX OOBIYHO CBUAETEIBCTBYET O HApYHMICHUM
oOMeHa BeLIECTB, KOTOPOE MOXET IIPUBOAMTE K Pa3sBUTHIO JeDHLUTA U
TiepepacnpeacNeHnIo IMHKa 8 OpraHu3Me, a He 06 U3OBLITOYHOM I10-
CTYIUIEHMH LIMHKA B OPTaHU3M, XOTS 3TO TaKXe BO3MOXHO.

Mens 1 Xene3o ABAAIOTCA QYHKLMOHANBHBIMUY aHTaTOHUCTAMK
LIMHKA, B CBA3M € 3TUM, OPU U3OLITKE LIMHKA B OPTAHU3ME COAECPXaHHUE
MEIM U XeJie3a CHIDKAETCs, TM00 MPOUCXOAUT HapyllIeHHE COOTHOLUE-
HUS MEXAY HUMH, 4TO 0COOEHHO BaXHO.

OnH¥M U3 APOSIBICHUI HapyIIEHUS 3JIEMEHTHOro 6asaHca B opra-
HU3Me YeJTOBEKA, CBSI3aHHLIX C 00/IC3HAMM KOXH, SBJISIOTCS IIPOLIECCHL,
XapaKTepU3yIoUIMecs: BpITaJeHUEM BOJIOC (QONELMH) U HapylIeHUEM
MUTMEHTALUUY (BUTHJIMTO).

s IMarHOCTUKHK KOXHBIX 3a60sieBaHuit HEOOXOAUMO OTIpenesie-
HUE B BOJIOCAX TPEX OCHOBHBIX 3/IEMEHTOB — XeJle3a, MEIU ¥ IMHKa, 10-
TIOJIHUTEIBHO VISl YTOYHEHUSI JUArHO3a MOTYT ObITH ONpeAeIeHbl Mar-
HUI, KaIMUii, Mapraseil.

W3BecTHO, YTO 3N1EMEHTHBI COCTaB NETCKOrO OpraHu3Ma BeCchbMa
nabuneH, ¢ BO3pacTOM OH TpeTeplIeBacT 3HAYMUTENbHbIE U3MECHEHUS.
Onnako cootHouieHue Cu : Fe : Zn y Aereit mocie rofa 10CTaTOYHO
CcTabWIBHO M COM3MEPUMO C NAHHBIMH JU1s1 B3pOCIbiX (Taba. 1).

Tabauya 1
Cootnomenne Cu : Fe : Zn B BoJocax 340pOBBIX AeTel H B3pOCIbIX*
et Bspocasie
Ho Orl Or3 Or7

roja Io 3 net mo 6 et | mo 10 mer Myxcanst | KeHummHb

1:3:20 | 1:3:15 | 1:3:15 | 1:3:17 | 1:5:15 | 1:2:15

Ipumeqansne: * CkanbHbiit A.B. MUkpoanemeHT! 1 310poBbe aeTeit /A.B. Ckanb-
Hblit, A.T. Beikos, I'.B. Sfunik. M., 2002. 133 c.
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Puc.1. 3Mmenenue aneMeHTHOro 6a1aHCca B BOJIOCAX ACTEH ¢ ajlonenmein

Ipu anoneuuu 31O COOTHOIIEHUE HapylaeTcd, MPUYEM MOXET
ObITh 60JIBILIOE YNCIO BapuaHTOB, Tak, y 60npH0M M. 9 et cooTHoIIE-
Hue Cu : Fe : Zn B Bontocax umeno Bua 1 : 7 : 16; y 6onbHOro A. 2 neT —
1:3:7,y6oneHoroA. 12ner—1: 2 : 12. Ha puc. | npuBeaeHs! 1aHHbIE
10 COAEPXAaHMIO LIMHKA, MEIH M Xeje3a B BOJ0CaX 3M0POBLIX AeTeit U
Jete#t c amoneumeit (n = 27).

TIpu XkenesogepuLUMTHON aHEMHUH TAKKE HApYIIAETCS COOTHOILLIE-
Hue Cu : Fe : Zn. Tak, y 6onbhbix K. 60 net, M. 7 ner u K. 18 ner coort-
HoweHus B Boyocax Cu:Fe:Zn wuMenu BUA, COOTBETCTBEHHO,
1:29:19,1:3:24u1:5:43.

Takum o6pa3oM, HCIIOJIB30BAHWE AHATIM3a BOJOC B KAYECTBE JUAr-
HOCTHYECKOTO TECTA [pH BLIABICHUHN Pa3HMYHbIX 3a00jIeBaHMIT BeCcbMa
TIepCNIEKTUBHO, 0COOEHHO NPH IHAarHOCTUKe 3a001eBaHUH y AeTeit, 1o-
CKOJIBKY 3TO JaeT BO3MOXHOCTh HEMHBa3uMBHOro 3ab6opa 6uonoruyec-
KOro MarepHana.

2. Codepiicanue 31eMeHmMOB 8 8020CAX AUY,
GoabHbIx Kamapaxmoti

H3BectHo, yTO 3a00NeBaHUE KaTapaKTOM CBA3aHO C M3MEHECHMEM
MUKPOINCMEHTHOIO COCTABA XPYCTAaNHUKA — YBEJIUYCHHUEM B HEM KOJIH -
YeCcTBa HEOPraHUYECKNX KOMITOHEHTOB. B 4aCTHOCTH, ObUIO YCTaHOB/IE-
HO, YTO IIPH Pa3BUTUM 3peioi CTApYCCKONM KaTapakThl B XPYCTaTUKE
BO3pacTaeT B HECKOJIBKO pa3 coJepXaHMe Kaiblys, HaTpUsl, CBUHIIA,
TIPH 3TOM CHIDKAETCs KOHLEHTPAaUMHM KaJIMd, cejieHa 1 MarHus. Cxof-
Had KapTHHa HaGmoxaeTcs U B Bonocax 60MbHBIX (pHC. 2).

PesynbTaThl HMCCHENOBAHHUA ITOKAa3adHd 3HAYMMOE IIOBBILLICHME Y
GOJILHBIX KATapaKTO# IT0 CPABHEHMIO C KOHTPOJIEM COIEPKAHMS B BOJIO-
cax xpoMa — B 3,1 pa3a, Meau — B 2,1 pa3a u kaamMus — B 1,6 pasa. B to xe
BpeMsI, collepXaHHe celieHa B BoJtocax OOBHBIX KaTapakToi GuLI0 Mo-
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Puc. 2. ConepxaHue MUKDPO3JIEMEHTOB B BOJIOCAX GOIbHBIX KATAPAKTOM
U .B KOHTPOJILHOM I'pYIIIIe, MKT/T, n = 124

yTH B 2 pa3a MeHbUIe, YyeM B KoHtpone: 0,07 &+ 0,01 Mr/kr nmpotus
0,12 £ 0,02 (p < 0,05). [TomyueHHbIe pe3yabTATHI [TO3BOJISIOT paccMaT-
PUBaTh BO3MOXHOCTE HCTION30BaHNS MOHMTOPUHIA JAHHBIX MMKPO3-
JIEMEHTOB B BOJIOC2X B Ka4eCTBE JUArHOCTHYECKOTO KPUTEPUSA pa3BH-
THS, a BOSMOXHO, U TeYEHHs] KATapPaKThl.

3. Codepacanue HeKOMOPBIX MUKPO- U MAKPOINEMERMOE
8 carone GoabHoLx napodormumom

W 3yyeHne MUHEpaNbHOro 06MeHa y 6OJIbHBIX XpOHMYECKUM TeHe-
panu3oBaHHBIM napoaoHTHTOM (XI'TI) TakKe MpeacTaBiIseTCcs BeCchMa
FIepPCEKTHBHBIM B [UIaHE paHHe AMATHOCTHKH, BHI6OPa NONOTHUTE b~
HBIX METOJIOB JiedeHN U NMpodunakTuku 3a6oneBaHus. Comepxanue
MMKPO- ¥ MAKPO3JIEMEHTOB B CJIIOHE 00CIeIOBAHHBIX OCHOBHOM M KOH-
TPOABLHOM rPYTINLI NPUBEAEHO B Ta0MI. 2.

B cmioHe GOABHBIX XPOHUYECKUM TeHEPATU30BAaHHBIM NTAPOAOHTH -
TOM Ha0ONAETCA NOBLILLIEHHOE OTHOCHTENIBHO KOHTPOJS COACPXKaHHUE
Zn, Mn, Ni, Mg u cuuxeHHoe — Ca. Pe3yibTaThl MCCIIEXOBaHUS TTOKa-
3aJI4, 9TO MUHEPANbHbIA COCTaB CNIOHH GONBHBIX NMAapOAOHTHTOM 110
KOJIMYECTBEHHOMY COJEPXaHUIO OONBHIMHCTBA M3YYCHHBIX MUKPO- U
MaKpO3/IEMEHTOB He 3aBUCHT OT CTElIEHU TSDKECTH 3a6oneBaHust. Hapy-
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Tabauya 2

Cpennee coaepxanne MAaKpO- ¥ MHKPO3/IEMEHTOB B C/lI0HE
o0ce0BaHHbIX TANHEHTOB OCHOBHOM H KOHTPOJILHO#M rPYNN

Coziepxanvie METALIOB, MI/1
I'pynma -
Fe Cu Zn | Mn Ni Ca | Mg | Cd
vy o
[ — - —
~ 0 <, <. Y 2 b=
[NauuenTsr - S| 2 S =] & = =
¢ 3a60eBaHHEM = =) v + + + + H
[T (n= 31 H + * * *
XMe=3) 1 213l 28| &)a]8
) < et S <. iy o S
o (=] (=) o (=3 -— o (=]
S S —
2lalg|S|S|2]|e«
KonTtpons o = P : f : S
(n=20) + +i + - H A + S
N4 [y < — o~ [=,} — "
= S - S S "y o <
o (=] S < (=] — —_ \'4
Tpumeuanne: * JOCTOBEPHbBIE PA3THYHSA MeXAY Tpynnamu (P < 0,05)

IIEHHSI MUHEPAIbHOrO 0OMEHa B OpraHM3Me YeJIOBEKa MOTYT ABJAThCS
OAHOM U3 NPUYMH Pa3BUTH XPOHUYECKOIO re HEPAJIM30BaHHOTO Napo-
JIOHTHTA, UCXOMS U3 Yero, ro MMHEPAILHOMY COCTaBY CIIIOHEI NalMEH-
TOB BO3MOXHO NPOBEAeHME PaHHEN AMarHOCTUKYU CTOMATOJIOTHYECKUX
3a00J1eBaHHI.

IIpuBesieHHBIE NPHMEpPH HapyLIEHHsS 3jJeMEeHTHoro 6ajaHca B
OpraHHM3Me CBHACTENBCTBYIOT O BO3MOXHOCTH KCNIOIL30BAHUA PE3YITh-
TaTOB aHAJIM3a JIEMEHTHOI'O FOMeOCTa3a KaK IIpU IMAarHOCTUKE, TaK ¥
BBIOOpE METOJOB JIEUCHNSA PAa3THYHBIX 3a00ICBaHUM.
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