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88  HMcnoan3osanHe OHOMOrMYESCKUX MAPKEPOB AN OLIEHKM 3aTps3-
HeHUs cpelbl 0ONTaHUA MeTa/lIaM4 B CHCTEME COLMaAIbHO~-THTIHe-
HUUYECKOr0 MOHMTOpMHra: MeToaudeckue ykazaHus.—M.: Degne-
pPaNBbHBIM HEHTP I'MTHEHBI U 3nNHIeMHONOrnM PocnorpebHan3opa,

2011.—24 c.

1. Paspaboraysl. PI'Y3 «PegepalIbHBIA LIEHTP fUTHEHbI U 3ITKIEMHUOIO-
run PocrniorpetHanzopa» (M. B. Kanmnosckad), ®TYH Ydumcxuit HUHA meamn-
LMHB Tpyma M 3Kojgorum 4denoseka Pocmorpebuanzopa (T. K. JlapuoHosa,
JI. K. Kapumosa, A. b, bakupos, M. P. Aixuna, I'. @. Aquena, I'. P. Antasiposa),
'y HUM meguuune tpyaa PAMH (H. 1. Cumonoga), T'OY BIO bamuxupckuit
rOCyYAapCTBEHHBIN MeAUUMHCKMI yHuBepeHTeT (A. I11. 'anukeesa), YiipanpieHue
Pocnorpebnaasopa 1o PecnyObnuke bamkoprocran (E. I'. CrenaHos), @I'Y3
«IleHTp rurnens ¥ anuaemuonoruu B Pecrmybnuke bamkoprocran» (E. O. IIpir-
nnuneBa, P. M. ®acuxos),

2. PexoMennoBaHbpl YueneiMm cosetoM PI'YH «DPemepanbHbiilt HaydHbLA
HeHTp rrueHn M. . O©. IpucMmada», nporokon Ne 10 ot 12 gekabps 2007 r.

3. YtBepxaeHbi PykoBoautenem @PepepanbHoil cayx0bl 1o Haa3opy B
cdepe 3alUTH IpaB notpedutencii 1 bnaronoayyus yesiopeka, [ naBHbIM rocy-
AApPCTBEHHbBIM caHUTApHBIM BpayoM Poccuitckoit Megepaunn T, I'. Onuutenko
28 nexabpa 2010 r.

4. Beenenw 8 aciicteue ¢ 28 nexabps 2010,

5. BBeaeHs BOEpPBLIC.
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YTBEPXIAIO

Pyxosoaurenp PefepanbHON CITyKODI

Mo HaA30py B chepe 3aluThI [TpaB
NoTpeOUTENCH U ONAronoydyrs Ye€Ja0BEKa,
I'maBHBIN FrOCYIapCTBEHHBIN CAHUTAPHBIN Bpay
Poccuiickoit Pegepaunu

I.T'. OHMIEHKO

28 nexaobps 2010 r.
Jlara BBeJeHUs. C MOMEHTA YTBEPXAEHMS]

2.1.10. COCTOAHME 3JOPOBbA HACEJIIEHWA B CBA3U
C COCTOSTHUEM IIPUPOIHON CPEIDI
N YCJIOBUAMMHU ITPOXVIBAHWUA HACEJIEHNA

HMcnoab3oBanue OHOJIOrHYE€CKUX MAPKEPOB
11 OLeHKH 3arpsi3HeHHs cpeabl O0OHTAHHMA MeTA/LIAMHU
B CHCTEME COLMANbHO-THTHEHNYEeCKOro MOHMTOPHHTA

MeToauyeckne YKA3aAHUA
MY 2.1.10.2809—10

1. ObaacTh nprMeHenus

[.1. B METOAUYECKUX YKA3aHHUSIX U3JIOXKEHB OCHOBHBLIE ITIPUHLIUIIE]
U riporpamMma OMonorHyeCcKoro MOHUTOPHMHIA 3arpsA3HEHHUA Cpeabl 00H -
TaH VS TSDKEABMHU METALIAMU € YCTAHOBJICHHUEM PErMOHAIBHEIX HOpMa -
TUBOB (QU3NOAOTMYECKOTO COAEPKAHUSI MAKPO- 1 MUKPOIJIEMEHTOB B
OHOJIOTMYECKHMX Cpeaax 3J0pOBOI'O YEIIOBEKA.

1.2. Metoanueckme yxasaHHUs NMpelHa3HadyeHbl AJIS1 CrIeUHaInC-
TOB, paboTaloUMX B O0JIACTH COUMANBHO-TUTHEHHUYECKOTIO MOHHMTO-
pHHIra, MEIUUMHLI TPYAa, TUTHEHBI TUTAaHUS, & TAKCKE Bpayel Apyrux
CHEIUMATBHOCTEHN.

1.3. Meroanyeckye yKazaHUsi MOTYT ObITh UCIIONB30BaHBI IIPU Be-
TCHHUU COLIMATPHO-THTHEHHYECKOro MOHUTOPHHTA, OLUCHKE pUCKA MU
300POBbA HaceleHUs IIPpU BO3ACUCTBHN METANLIIOB IIPUPOITHOIO U TEX~
HOI¢HHOTO ITPOMUCXOXIAEHMS, B T. Y., BEPOATHOCTH ITPOPECCHOHATBHOM
WHTOKCUKALMHU, a TAKXKe A BRIABICHMS ¥ OLICHKH HapyLIeHU I OOMeHA
MaKpoO- ¥ MHKPO3JEMEHTOB B OpraHHU3Me, KOHTPOJIE JIEMEHTHOTO Iro-
MeOoCTa3a B IPOIECCe MEAUKAMEHTO3ZHON U IPYTMX BHIAX KOPPEKIIMK
IAC3IEMEHTO30B, Toadope pallMOHANBHOHN IHETHI.
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2. HopmaTusubie CChLIKH

2.1. PenepanbHblil 3ak0oH oT 30.03.1999 Ne 52-P3 «O caHutap-

HO-2MUIEMUOJIOTUYECKOM DIATrOnoIydYu HaceaeHUA».
2.2. Ilocranosnenue Ilpasnrenscrea Poccuiickoit Penepanun or

02.02.2006 Ne 60 «O6 vreepxaeHHM [onoxeHNs 0 NMpOBENEHUH COLIM -

ATbHO-TUTHEHUYECKOTO MOHUTOPHHTA».
2.3. Ilocranosiaenue [1aBHoro I'ocygapCTBEHHOTO CAHHUTAPHOIO

Bpaya Poccuiickoit Penepaumu ot 29.07.1999 Ne 11 «O BBeaeHuM B
nefictBie BpemMeHHOro IMOMOXEHHS 00 aKKpeAuTallMM OpPraHoB II0
olieHKe pucka B Poccuiickoit Penepaiinm».

2.4. TlocraHoBiieHre IJ1aBHOro rocygapCTBEHHOI0 CaHHTAPHOTO
Bpaya Poccuiickoin Penepauiv ¥ I'MaBHOTO rocynapCcTBEHHOIO MH-
criekropa Poccuiickoit @enepalidy 1o oxpase ripyponst oT 10.11.1997
Ne 25 ot 10.11.1997 Ne 03-19/24-3483 «O0 UCTIOIBL30BAaHUYU METOXO-
JJOTMM ONEHKH PUCKA JUIA VIIPABJICHMSA KAYeCTBOM OKpPYXalolIeN cpeabl

M 300pOBbs HaceJeHUs B Poccnitickoii @enepaunn».
2.5. P 2.1.10.1920—04 «PyxoBoACTBO MO OLIEHKE pHUCKa WIS 300-

POBbS HAaCEJIECHHUA IPHA BO3ACHCTBUH XUMHUYECCKNX BELIECTB, 3arpA3HAIO-
IIEUX OKPYKAIOUIVIO CPEIY».

2.6. P2.2.1766—03 «PyKOBOACTBO 10 CLUEHKE NTPOPECCHOHATILHOTO
pUCKa ISl 3/10pOBbS pPabOTHHMKOB. OpraHM3allMOHHO-MCTOIUYECCKUE
OCHOBBI, IIPHHIIMITBI U KPDUTEPHH OLICHKMY.

2.7. OrmpeneneHue XUMHYECKUX COCIUHECHHUH B OMOJOTHYCCKUX
cpenax. COOpHHK MeToaHMYEeCKMX YKa3aHuil. M.: PegepanbHbIi LEHTD
TFoccananuaHaazopa Munsapasa Poccun. 2000. 152 c.

2.8. MVYK 4.1.1468~1472—03 «ATOMHO-206COPOLMOHHOE Orpelne-
JIEHUE PTYTU B 00BEKTAX OKpYXalolled cpenbl U OMONOrMyeCcKnX Mare-

pHaIax».

3. O61mue nonoxXeHUA

PeanusyeMasi B CUCTEME COIMATHLHO-TUTHEHHUYECKOIr0O MOHHUTO-
PHHTra MporpaMmMa OlLECHKH BIHSIHUS 3arpa3HeHUA cpeibl OOMTaHUA Ha
310POBbE HACEJIEHNS BKJIIOYAECT aHATU3 3aIrpA3HEHUA BOLI, IIOYBLI, aT-
Moc(hepHOro BO3Ayxa, NPoIOBOJIbCTBCHHOIO CHIPES M IIPOMYKTOB ITUTA-
HUA. B HejJoM aHaTUTHYeCKHE M3MEPEHUS COAePXKaHMsA KOHTaAMUHAH-
TOB B YKa3aHHBIX 00BEKTaX IMO3BOJISIOT NMOAYIUTE OOBCKTUBHYIO MH-
(GopMalHIO O COCTOTHUU OKPYXAIONIEH Cpeabl, OOHAKO aHAIMU3 U OLIEH -
Ka HMX COHepXaHMs B OHMOJIOTHYeCKHMX CpelaX OpraHus3Ma 4YeaoBeKa
CYNIECTBEHHO JAOIONHAECT HHPOPMALINIO O PUCKE VTSt 310POBbS.

ITpu 3TOM OHOAOrHUECKUMA MOHUTOPUHT MOXET OBITH KaK JOI0J -
HUTENPHBIM MHCTPYMEHTOM OLICHKM PHUCKA I 300pOBbIA HacCeleHNd
TEXHOTEHHOIQ 3aIrpA3HECHHA Cpenbl OOHTAHUA H OMOreOXHUMHYECKHX

3
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YCJIOBUH TEPPHUTOPUM, TaK U pacCMaTpUBaThCAd B Ka4ECTBE CaMOCTOS-
TEJILHOM PETHOHANBHONU [IpOrpaMMbl COLIMAJIbHO-THTHEHUYECKOTO
MOHMNTOPUHTIA.

N cnoab3oBaHne OMOJIOrMYeCKUX MAapKEePOB MO3BOJISAET PACIIUPHUTD
U VIJIYOUTH CUCTEMY HAOMIOAEeHU N, OLICHKM U MTPOTHO3a aHTPOIIOTeHHO-
0 BO3JACUCTBUA TSKCIABIX METAUIOB Ha OKPYXAIOIIYVIO Cpeay MU

JeJIOBEKA.
[IporpaMma MOHHUTOPHHTIA TSDKEABIX METALUIOB JOJIXKHA BKJTI0YATh.

1. Co3nanue n BeoeHUe 0a3 JaHHBIX 10 (POHOBOMY COAEPXKAHMIO
METAIJIOB B OMONOTHUYECKMX Cpehdax OpraHu3Ma 4YeJIOBEKa (KpPOBB,
BOJIOCHI U IP.).

2. BrIOOp NMpHOPUTETHRIX METAIUIOB-3aTPIA3ZHUTENECH Cpelbl 00U~
TAHUS KaK HA cenUTeOHBIX TEPPUTOPUAX, TAK U B YCJIOBUAX IIPOU3BO-
ACTBA TI0 JaHHLIM COLUVUILHO-TUTHEHUYECKOrO MOHUTOPHMHIA M
IMPOU3BOACTBEHHOIO KOHTPOJIA.

3. OmnpeneneHHUE IPYIII MOBBIIIEHHOTO PUCKA BO3ACUCTBUA TLKE-
JBIX METAJIJIOB HAa OCHOBE Pe3ylIbTaTOB COHMATBHO-THIHEHHUYECKOTrO
MOHUTODHHTA.

4. OueHKa PaKTHYECKOTO CONCPKaHUA TAXKENBIX META/UIOB B 01O~
JIOTHYECKHX Cpedax JUL U3 IpyIil NOBHIUEHHOIO pucka (COOCTBEHHO
OMOAOTHYESCKUI MOHUTOPHHT).

5. OOOCHOBaHHE YIPABJICHYECKUX PCUICHUN 110 KOMIUICKCHOH
IpodPUIaKTUKE THCINECMEHTO30B.

6. WUndopmuposaHue o pesyabrarax OHMOJOrMYE€CKOro MOHHUTO-

PHHra.

4. TepMuHbI M onpeneIeHUSA

Counaspro-cucuenuneckuil MOHuUMOpuUn2 — rocyaapCTBeHHas CUCTE-
Ma HaOJIOOECHUSs, aHAJIM3a, OLICHKH U TIPOTHO3a COCTOAHUS 310pOBhSI
HaceJICHUs U Cpelbl OOMTaHMS, a TAKXKE ONpedc/IeHNSI NIPUYHHHO-Ced-
CTBEHHBIX CBSI3CH MEXIY COCTOSIHHUEM 300pOBbI HaceJAeHUS U BO3/IEH-
CTBUEM Ha Hero $hakropoB cpellbl OOUTAHHUA VI IPUHSATUS Mep 10
YCTPaHEHHIO BpEeIHOrO BO3AECHCTBUS Ha HacelcHHe (PaKTOpPOB Cpelbl
ODUTaHMS YEJIOBEKA.

buosozuneckuu monumopunz — cucreMa HabMIOOEHUN, OLEHKU H
IIPOTHO3a MOOLIX U3MEeHEHU N B OMOTE, BRI3BAHHBIX (haKTOpaAMH aHTPO-
IIOTCHHOI'O ITPOUCXOXICHUS.

buoaoeuneckue mapkepst — opraHm3aMsl, CIIOCOOHBIE C JIOCTATOYHO
DOJBLION TOYHOCTHIO OTPaAXAaTh YPOBEHb 3arpA3HECHHA OKpYXKalolleH
CpEIbl.

baza danunsx — yropsaanouyeHHasi COBOKYITHOCTb JaHHBIX, IIpeaHas-
HAYeHHBIX JUISI HaKOIUIEHHUS, XpPaHEHUS U KOMIOBIOTEPHOHN 00pab0TKH.
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Kornmamunanmoer — 0MOJOTHIECKUE WM XMMHYECKUE BEIECTBA,
BJIUAIOLIIME HAa 0€30MaCHOCTh OOBEKTOB.

5. MarepuaibHO-TeXHIIECKOE 00eCneYeHHe

AHaIHU3 3JIEMEHTHOIO cOCTaBa OMOJOrUYeCKUX Cpel opraHvu3sMa
YyeJIOBEKA BBITIONHSIECTCS B Ia00pATOPUSIX, AKKPEAUTOBAHHEIX B « CHCTE-
Me aKKpeIuTalyM nadopaTopuil, OCYIIECTRISIOUINX CAHUTAPHO-3ITH-
OEMHOJIOTHUYECKHE HCCICAOBAHNA, UCIIBITAHHS». MIcrionkp3yeMele 1pu
aHan13e OGHOJIOTMYECKOTC MAaTepHala METOAbI aTOMHO-abCcopOLMOH-
HOM CIICKTPOMETPUM, aTOMHOUN 3MHUCCHOHHOMN WIIM MacCC-CHEKTPOMET-
PHUU ¢ HHAYKTUBHO CBA3aHHOM IUIa3MOM JNOJDKHBI OBITh ATTECTOBAHLI U
YTBEPKIACHBI B YCTAHOBJACHHOM nopsiake. McnosnbiyeMoe obopynoBsa-
HUe JOJIXHO OBITh BHECEHO B «[ 0CyIapCTBEHHBIN peecTp CPEICTB U3ME-
peHnit» PenepaytbHOro arcHTCTBA 110 TEXHUYCCKOMY PEeryJIupoOBaHHUIO U
METPOJOIUY M ITOBEPEHO.

J1a onpeneneHUS KOXUYESCTBEHHOTO CONEPXaHUA MaKpO- U MUK -
POINIEMEHTOB B OMOJIOTHYECKHX CpeiaX OpraHHU3Ma MCITOJIB3YIOTCS Clie-

AYIOLHME UK aHAJIOTMYHEBIE ITPUOOPHLI:
— aTOMHO-a0COpOIMOHHBIN crnekTpoMeTp «Varian AA DUO»,

npou3BOACTBA GUPMBI «Varian Inc. Scientific Instruments» ABcTpanus,
perucTpalluoHHbIN Ne 16496-04;

— cnekTpoMeTp 3MHUCCMOHHBIM ¢ ICP, npousBoacresa ¢pupMsl
«Varian Inc. Scientific Instruments» ABCTpanng, perMcTpallMOHHBLIH
No 32231-06;

— Macc-criekrpoMeTp ¢ [CP «Finnigan Element 2», mpou3ssoacTsa
«Thermo Electron (Bremen) GmbHb», I'epmManus, perdcrpaiiaoHHbIH
Ne 28113-04.

6. Co3nanne ¥ Beaenye 6a3 JaHHbIX N0 (POHOBOMY COIACPAKAHMUIO
MEeTAJLI0B B OHONIOTHYECKHX CpeaX OPraHM3Ma 4yejioBeKa

TTon (poHOBBIM comepKaHUEM 31EMEHTOB B OMOAOIMYECKHX cpeaax
OpTaHK3Ma YC/JI0BCKAa IIOHMMAETCA eI CPeAHECTATUCTHYCCKOS 3HAYE-
HHe Y HaceIeHMd OIPEeAc/ICHHOIO BO3pacTa U I10J1a, He [10JABepralonie-
rocsl MOBBILIEHHBIM TEXHOI€HHBIM, B T. 4. NpodheCCHOHANBHEIM, Ha-
Tpy3KaM TSCKEeABIMH MeTamiamMu. HeoO0XomuMOCTh CO3AaHUS pPEermo-
HaJILHBIX 0a3 JaHHBIX 110 POHOBOMY COACPXAHHIO METAJINIOB B OHOJIOTH-
4YeCKHX cpenax IUKTYeTCHS TEM, UTO COCTOSIHUE 3JIEMEHTHOIO TOMEOCTa-
33 OpraHy3Ma YeJI0BeKa CYHIECTBEHHO 3aBUCHT HE TOJIBKO OT TEXHOTECH-
HOT'O 3arpsA3HeHUs cpellbl OOMTAHMA, HO H OT OMOTCOXHUMHYECKIX OCO-
6eHHOCTeH TeppuTtopuH. [IpH 3ToM KOnebaHMA CONEPXAHMA OTHEIIb-
HEBIX 3JIEMEHTOB B 00pa3liax OMOJIOrMYECKMX cpell JIIOACH, HPOXUBaIO-
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LIIMX B PA3TUYHBIX TCOXUMUYICCKUX IIPOBUHLIHMSIX, MOFYT OBITE HACTOJIb-
KO 3HA4YUTEJIbHBI (B psije ciayyaeB 00j1ee Y4eM Ha NOPAI0K), YTO UX Ceay-
€T OTHOCHUTL K PA3IUYHBIM TI'€HEPaJIbHBIM COBOKYITHOCTAM. MHBIMU
CJIOBaMH, HEIOITYCTHUMO ONIPeAeaaTh GPOHOBOE COAEPKAHME METAJIOB B
DMOJIOrHYECKUX CpelaxX KaK CpeaHEeapuPMETHYECKYIO BEJIHUYUHY U3 I10-
KasaTeJaci, NoJyYeHHBIX Y JI04eH, IIPOXMUBaIOIUX B Pa3IMYHBIX T€OXH -
MUYECKHUX YCIOBUSIX OMHOM 1 TOM XK€ aIMUHUCTPATHBHON TEPPUTOPUH.

K npumepy, B ycnoBusax Pecnyoarkm baunikoprocraH (pOBOBOE CO-
JAEPXKAHUE JIEMEHTOB B OMOJIOTUYECKHX Cpeaax opraHmsMa oyner pas-
JMYHBIM Y TIoAeH, XKMBYIIMX B CyOperHoHax — balikupckKoM 3aypanse,
B CEBEPHOM JIECHOU, B IOKHOW CTEIMMHOM 30HAX, a TaKKe B KPYITHOM
[IpOMBIIJIEHHOM LIEHTpe — I'. Yde (npmwiox. 1).

DopMUpOBaHUE TPy JUISI H3YYeHUs (POHOBEIX ITOKa3aTe/IeH dJie-
MEHTHOI'O CTaTyca XXUTENICH OCYIIECTBASCTCS B YETBHIPE 3TAllA.

Ha nepBoM 3Tarne uccineaoBaHus MPOBOANTCA aHKETUPOBAHUE, 1O
pe3yJIbTaTaM KOTOPOro YCTaHABJIMBAIOT I'PYIITY JHI Pa3jIUdYHOIO BO3-
pacTa M Nnosia, CYUTAIOKX cedst TPpaKTHYECKU 3JOPOBBIMH (HE UMCIO-
IIVX XPOHNYCCKUX 3a00JIEBaHUM, HE 3J1OYIIOTPEONSIOIMX CIUPTHBIMU
HaNnUTKAMHK, HE KYPALIMX U 00paiaromyxcs K Bpady He 4yauie 1 pasza B
roj). O0sa3aTeIbHbIM YCIIOBHEM OTOOPA NOJKHO OBITH OTCYTCTBUE NPO-
(HGeCCUOHAJIBHOIO KOHTAKTA C COJMSIMHU TSDKEIbIX META/UIOB M IIPOXKMBA-
HHE B JaHHOM MECTHOCTH HE MEeHee S JIeT.

Ha BTOpOM 3Tane ¢ HeAblo OOBCKTUBHOM OLIEHKU COCTOSAHHS 300-
POBBA AJd TN OTOOPaHHOM PYIIbl ¢ UX JOOPOBOJNBHOIO ITUCEMEHHOTO
COTTIACHS BBHITIONHSICTCS psj JOMOMHUTENBHBIX UCCIAECAOBAHUNA (HaNpU-
Mep, OOILMH aHaiu3 KpoBH). JAOITycTUMO Ae1aTh BLIOOPKY aHAJIM30B U3
KapT aMOyJaTOpHOro 60JLHOIO N0 MECTY XXUTEABCTBA, BBIMTOJIHEHHBIX
He paHee, YEM 3a OJUH MECHILI A0 HPOBEICHHUS aHKETHPOBaHHA.

B nanpHeMieM rnpy GopMUpOBaHUH 0a3 NaHHAIX IO QOHOBOMY CO-
JCPXAaHHMIO 3JIEMEHTOB B OMOJIOTUYECKHMX cpedaX MCKIIIOYaAloTCs JIMLA,
KIIMHHAYEC KM€ NTOKA3aATENU KPOBU KOTOPBIX OTINYAIOTCS OT CPEAHErO T1O
BLIOOPKE HA BEJIMUYUHY T20. BTOT KPUTEPUIH UCITONB3YETCS U [IPH OLICH -
K€ JAHHBIX 3JIEMEHTHOTO COCTaBa OMONIOrMYECKUX Cpell IIPH YCTAHOBJIE-
HUH PErMOHAIBHBIX (POHOBLIX YPOBHEH COAEPKAHNUS XUMHUYECKHX d1€-
MEHTOB.

TpeTsruM 5TanoM sSBIISIETCS BBIOOP Hanbonee HHPOPMATUBHBIX OU-
OJIOTHYECKUX Cpel, AHAIIM3 KOTOPBIX C OONBIICH BEPOATHOCTHIO ITIO3BO-
JSIET OLEHUTHL CTeleHbh KOHTAMHMHAIIMHU OpraHu3Ma WIH JIEMEHTHEIH
aucdanarc (raba. 1).

JlMarsocTuyeckMi Marepman, T. €. [IPHOPUTETHYIO DHUONTOTHYECKYIO
CPERy OITPEACISIIOT B 3aBUCUMOCTH OT LIEIM NPEJACTOALIMX UCCIICAOBAHUA.

U1 ocyliecTBiIeHUS BMOMOHUTOPMHTA OOJILHIMX CPYIIN Hacele-
HUS, a TAKXKeE AeTeil, Haubonee ynodeH aHalIM3 BOJIOC B CBSI3U C HEUHBa-
3UBHOCTBIO OTOOPpA U BO3MOXHOCTBIO JUIUTEIILHOIO XpaHeHUS 11pood. B

8
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Tabauya 1

NndopMaTHBHOCTD OHpene/eHHsA XHMHYECKHX 3TeMEHTOB
B KPOBH, MOYe ¥ BOJIOCAX™

JneMeHT | KpoBb Bonocer | SaemeHT | Kposs | Moua | Bostoch
As ------

lI
III |

II
HHIHH

Il

Il

@
Q-. .

®
sV

l

9
O

I
I
N
-
I

=

—
I
¥

—4

IpuMeuanue: ¥ — LUT. 110 «MEAMKO-3KOMOIHYECKas OLIEHKA PUCKA M’HIIEPMUKPO3-
JIEMEHTO30B v Hacenenus Meramonuca /A.B Ckanpuntii., A.T. beikos, E.I1. Cepebpsiy-
ckuni, M.T. CkansHasty. PUK T'OY OI'Y, Openbypr. 2003, {34 c.

cjlydae CTALlMOHAPHOTrO 00CJeI0BaHUs JIML, SKCIIOHUPOBAHHBIX TOK-
CUYHBIMU METALIaMHM, lLiesecooOpa3Ho HNOIMOJHUTEJIBHO MpOBEACHUE
aHaJIu3a KPpOBU U MOYH.

TBepapie TKAHW (BOJIOCHI, HOITH) XapaKTEepU3VIOT 3JEMCHTHBIH
CTATYyC, GOPMUPYIOLIMMCA B TSUEHHE JUIMTEILHOIO IIEPHUOIA, UX aHAIU3
PEKOMEHAYETCA HUCIOIB30BATH A1t OMOMOHUTOPHUHIA U KIMHUYECKON
NOHO30JIOTUYECCKOH JTHATHOCTHKH.

XKunxue oMoJIoTHYEeCKHE Cpelbl (KpOBb, MOYa, CJIIOHA), COCTAaB KO-
TOPBIX OTPAXaeT KPATKOBPEMEHHEIE USMEHEHMSA, ABASIOTCA 00Jjiee UH-

(HOpPMATHBHBLIMM TIPH KIIMHHUYECKOH OUATrHOCTHUKE MOCICACTBUM Ipo-
(heCCUOHATBHOTO BO3MCHCTBHA H KIMHHYECKU BBIPAXCHHBIX AUCHIIC-

MEHTO3O0B.
Ye1BepThIM 3TanioM GOpMUPOBAHUA TPYII A1 U3YYCHUS POHO-
BLIX ITOKAa3aTeneH 3JICMEeHTHOI'O CTaTyca SIBISETCA OTOOP U aHAJIU3 TP~

OPHMTETHBIX OMONOTHYECKUX CPEA Ha COAEPXKaHUE METAJLIOB.
OcCHOBHBIE TIPUHLIKIBI OTOOpa U aHaIM3a Npod OUONIOrHYECKOro

MaTepHalla Ha COOEPXAHNE MaKpO- U MUKDPO3JIEMEHTOB IIPUBCACHSI B
[IPUWIOXK. 2.
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@OopMUpOBAHUE U BeeHUE 6a3 JaHHBIX 110 pe3yabTaTaM OUOMOHU-
TOPHUHTA (POHOBOTO COAEPXKAHMS 3JIEMEHTOB OCYLIECTBIISIETCS LIEHTpA-
MM TMI'MCHBI X 3ITMIAEMHONOIrUH B cyObekTax Poccuiickoi Penepauumn.

AHanu3s rnpod Ha colepXKaHUE TSLKEIBIX METAJUIOB B OMOJIOTHYEC-
KUX Cpelax OpraHu3Ma 4eJIOBEKa NMPOU3BOAUTCS B aKKPEIUTOBAHHBIX
aadoparopusix, a 3aKa3dMKaMM U UCIHOIHUTCISIMU COOTBETCTBYIOIIUNX
YICCIIEJOBAHMM MOIyT OBITH OpraHbl HaJ30pa ¥ KOHTPOJIS COCTOSTHMS
OKPYXaIoler NIPUPOJHON CPEBI, CUCTEMBI OXPaHbI TPpyAa, pa3IMYHEIEC
HaydyHbele U 00pa3oBaTCABHBIC YYPEXKIACHUS, MCIULIMHCKUE, HOpPYrue
IOpMIMYECKHE ¥ dU3NYeCKHE JTUA. [T KOHCONUIAALIUH BCEX MOTYYCH-
HBIX Ha TEPPUTOPUHU CBeIeHUH 0 POHOBOM COCTOSSHUH MUKPOITIEMECH-
THOTO FOMe0cTa3a opraHM3Ma 4esioBeka B cyobeKkre Poccuiickoit Mefe-
pauHy HEOOXOAUMO U3AaHHE pacCHOPAAUTENBHOIO ZOKYMEHTA COOTBE-
TCTBYIOUIETO YnpaBiaeHusa PocrnoTpeOHan3opa 0 NpeAOCTaBJICHNH yKa-
3aHHBIX CBEICHMH BCEMH aKKpeIMTOBAHHBLIMHM J1a0OpaTopvsiMM i
BeAcHHS C€AMHBIX 0a3 JaHHBIX II0 OKOHYAaHMM OTYETHOro roza. Ilpu
3TOM OINOBAPUBAETCSA HEOOXOMUMBIA M HOCTATOYHBIA 00bEeM IIpeiCcTaB-
AsieMOM H(OPMAILIMH, NIPUBEACHHLINA B NPWIOXK. 3.

7. Bp100p NpHOPHUTETHBIX METAJIOB-3arps3HATE ICH
cpebl OOUTAHHA

BEIOOp NIPHOPUTETHBIX METAJUIOB-3ATPA3HUATENIEN OCYLIECTRIIETCA
coriacHo pasaeny «Maentndukanus onacHOCTH» «PyKOBOICTBA IIO
OLICHKE pUCKA V1A 300POBbA HACSACHMSA NIPH BO3ACHCTBMM XMMHUYECKHX
BEeIHEeCTB, 3arps3HIOIIMX OKpyXawlnyio cpeay» (P 2.1.10.1920-—-04) ¢
yyeTOM KOMIUIEKCHOTO Xapakrepa Bo3aeitcTaus. [1pu oueHke npodec-
CHOHAJILHBIX PUMCKOB BBIOOD NPHUOPHUTETHHIX META/UIOB ONPEICIACTCS
TEXHOJNOTHYCCKMMHM TMapaMeTpaMi IIPOH3BOACTBA M (PaKTHUCCKUMH
YCJIOBHSIMM TPYAA.

Beibop MeTanoB Uid OMOMOHMTOPHMHIA HE JOJLKEH OIpaHUYU-
BaThCsI TOJIBKO TOKCHYHBLIMM 3JICMCHTaMH, TIOCKOABKY, BO-TIEPBHIX, [IPH
[IOBBIIIICHHOM ITOCTYILUIEHUM B OPTaHHU3M TOKCHYHBIX METALIOB BCHC-
ACTBME AHTATOHHMCTHMYECKMX B3aMMOOTHOMIEHUI HapyuiaeTcs OanaHc
3CCCHIMANBHBIX IJIEMEHTOB, 4, BO-BTOPHIX, 3CCECHIIMAIILHBIC METAJUIb] B
BBICOKHMX KOHLICHTPALIMSX MOTYT BBICTYIIATDb B POJAHU TOKCUYHBIX,

CoyeTaHHEe NMPUPOIHBIX NTEOXUMHYECCKUX OCOOCHHOCTEH TEPPUTO-
PHH ¢ TEXHOIeHHbBIM 3arpsi3HEHUEM Cpebl OOMTAHUA TAXEIbIMH METAIT-
JaMU  CO3a€T 30HBI KOMILIEKCHOro 3KOJ0ro-OMOreOXMMHYECKOro

PHUCKa PAa3BHTUA NJUCINTEMECHTO30B Y HACCIICHHUAL.

10
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8. Onpenesenue rpynn NOBLINICHHOI'O PUCKA
BO3ACHCTBUSA TSOKEJbIX MEeTaUIOB
O pe3yJbTaTaM COUMATbHO-THIMEHNYEeCKOr0 MORHTOPHHIA

KpurtepueMm noabopa rpyrm IMOBBILIEHHOIO PUCKA BO3AEHCTBUA
TSAXKEJBIX METAJUTOB ABJSECTCA BEINUHHA CYMMapHOHN Harpy3ku Ha opra-
HU3M, PACCYUTAHHAA C YYETOM BCEX BO3ZMOXHEIX ITYTEH MMOCTYTUIEHUS.

BBITIOJTHEHHE TAKKUX PACYETOB MPOU3BOJIMTCS Ha OCHOBE 1OCTOBED-
HOi1 aHanuTU4YecKon HHdopMaLMU 00 UX coIepXaHUU BO BCeX OOLEK-
Tax cpeabl OOMTaHUA: aTMOCPEPHOM BO3IAYXE, ITUTHEBOU BOJE, BOIE BO-
IIOEMOB, TTOUYBE, ITHUILIEBOM ChIpbe U NMpoayKTax nutaHud. [Ipu aToM He-
OOXOMHMO YYUTBIBATh OCOOEHHOCTH pPacPOCTPaHEHUA 3arPA3HSIOLIUX
BelECTB OT HCTOYHMKOB, YaCTOTY M [JIUTECJBHOCTb BO3AECUCTBUS, IIYTU
NOCTYIUICHUS B OpraHM3M. PacYyeTHBIA MeTOA OLICHKH CYTOYHBIX 03
MNOCTYIUIEHUST MET/UIOB B OpraHM3M InpuBeleH B PykoBoactse

P2.1.10.1920—04.
Ha oCHOBaHUM COMOCTaBICHUS PE3YJILTATOB pacyeTa MHOTIOCpEIO-

BON SKCIO3ULMU ¢ pePepeHTHRIMU CYTOYHLIMU A03aMH MPOU3BOAUTCS
OTOOP IPYIII NMOBLIIUEHHOIO PHCKA BO3AEHUCTBUS TSDKEIBIX METAJLUIOB JUISI
N3MEPEHUA COolepXKaHUA KOHTAMHUHAHTOB B OMOJIOTHYECKMX Cpefax.

OCHOBHBLIM NIPHUHIIMIIOM NTOA0Opa IPYII MOBLIIICHHOTO pACKa IS
310DPOBbS ABASICTCS KX OOJHOPONHOCTD, OllpeaesisieMa;

— JUIMTENBHOCTLIO NPOXKUBAHUA Ha OJJHOM TEPPUTOPHH,

— paboTOM Ha OAHOM NPEATIPUATHH,

— MPUHAVICKHOCTLIO K OXHOM U TOM Xe IpOdEeCCHH,

— CXOOHBIMH MEIMKO-COLMAJIBHBIMHU NTOKA3aTeIsIMHU.

K npumepy, NOBBILICHHBIN PUCK BO3ICHCTBUS TSCKEIILIX META/UIOB
MOXeT UCIIBITBIBATh HACEJACHUE, NPOXUBaAIOLiiee BOJIM3U CAHUTAPDHO-34-
HIUTHBIX 30H IMPEANTPUATHH ITO JOORIYE, 000TrallleHHUIO U NNEPEepaboTKe pya
YepHBIX M HBETHbIX METAJUIOB, KATATU3ATOPOR U1 XMMHUYECKUX U HedTe-
XUMHWYECKUX TIPOM3BOACTB, JJICKTPOTEXHUYECKHX IPOMU3BOIACTB, TIPEeI-
NIPHUATUHH SHEPreTUKU, a TakKkKe pabOTHUKM 3THX npeanpusatiii. IToBbI-
HICHHYIO Harpy3Ky CBUHUOM U APYIMMM TSLKEJIBIMH METAUIAMM MOXET
HCITLITBIBATE HACENICHNE, XUBYIICE B HEITOCPCIACTBECHHOM OM30OCTH K
KPYITHBIM aBTOMOOMJIBHBIM M XEJIE3HOHOPOXHBIM MaruCTpajisM.

Cpenu HaceNeHUs , IPOXUBAIOUICTO B YCJOBUIX FEOXUMUYECKHX
IIPOBUHLUN NMPUPOTHOro U TEXHOTEHHOTO ITPOUCXOXKIACHMS, K TPYIIIIaM
ITOBBIIIEHHOI'O PUCKA Pa3sBUTUA JUCIIIEMEHTO30B OTHOCATCA bepeMeH-
HbI€ XEHIIHUHEI N ICTH.

KpoMe Toro, M30bITOYHEBIE HATPY3KH TSDKEJIBIMU METAJUIAMU MOIYT
WCIIBITHIBATD XMTEIU, ITUTAIOIIMECS IMPOLYKTAMHU IIPSHMYIICCTBEHHO
MECTHOI'0 IPOU3BOACTBA, BEIPALCHHBIMM HA TEPPUTOPHUSIX C ITOBHILLIEH -
HbIM COAepXaHUEM METAJUIOB B I104YBaXx.

11
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9. Onenka (pakTHYECKOro CoepKaHHA TSKeJIbIX METAIOB
B OHOJIOrMYECKHX Cpelax OpraHu3Ma yeaoBeka

OCHOBHOM LIeNIbIO MPOBEACHUS OMOMOHUTOPUHIA SIBASICTCS IIOJTY-
YeHHUE JOCTOBEPHOUN OOBEKTUBHON MH(POPMALIMHM O CTEIEHY BIUAHUA
3arpA3HEHUA OKpYXAKOIIECH cpedbl Ha 340pPOBbe KaK HACCACHUSA B Lie-
JIOM, TaK U BBIABJIEHUE [1EPCOHAIBHOM 3KCITO3UILIUN.

O160p M aHanu3 11pod, a Takke GopMUpoBaHUE 0a3 JAHHEIX TIO
(PAKTHUYECKOMY COAEPXAHUIO TSKEABIX META/UIOB B OMOJOrMYECKHMX
cpenax OpraHu3Ma Jivll U3 I'PYII NOBBILIEHHOI'0 pUCKa IIPOU3BOANTCA
AHANTOTMYHO MCCaeI0BaHMAM (OHOBOIO YypOBHS.

HHTepnperalivio pe3yjJbTaTOB HCCICAOBAHUSA OHMOJOrM4YEeCKUX
cpel yesioBeKa HeoOXO0AUMO IIPOBOAUTH ITYTEM CONOCTaBACHUA (DAKTU-
YECKOIO COAECPXXKaHMS TSKEJbIX METAIIOB B OMOJIOTUYECKNX Cpeaax ko~
OC¢H U3 TPV pucka ¢ GOHOBBIMHU BETUYMHAMMU U1 PETUOHA, a TAKXKE C
OMOTOrMYEeCKHA JOIMMYCTUMbIMH YPOBHAMM COACPXKAHUS B TOX MITU HHOH
cpele OpraHu3Ma, eCjlIU TaAaKOBbIE UMEIOTCH.

B 1a6:1. 2 B KaYeCcTBE MpUMEPA [PUBEACHO CPABHEHHE JIEMEHTHOTO
COCTaBa KPOBH XHUTeNE! TCPPUTOPHUM, 3arpA3HEeHHOR pTyThIO (11. CeMe-
HOBCKHMH), ¢ POHOBBIMH YPOBHAMHU (C. bekeiieso).

Tabruya 2
DJICMEHTHDIN COCTAB KPOBU JXHTEJICH TePpPUTOPHH, 3arpA3IHEHHOM
pPTYTHIO, H (OHOBBIC YPOBHH, MI'/ ]

CozepxkaHue 3JIEMEHTOB B KPOBHU
XHMHYEC-

KW 3arpsA3HeHHas DoHoBbIE CpenHee
TEPPUTOPHUS OBHM COOCPXKAHUC
3MEMEHT ;

yeyoBeka™**

@,
o

135,71+ 5,0 148,0 + 10,0 60,5 £ 0,2

29,0 £ 4,0 36,0 £ 5,7 0,03—~7,00
* 0,

@,
Q.

y2)!

r/n

)
c

HHHIII

0.8% 0, 0.8—1.3
128 + 3* 388 + 32 309—521

n | 174+28% | 0,66+0,11 1,0—11,0
n 228408 37,8
Mn 134  10* 1,6—75,0
Pb x| 91,041 8,0—269,0
Zn MI/7 0,9 +0,1* 4,0—8,6

[Tpumevanne: * yMeeTCA ZOCTOBEPHOE OTIHYME B CPABHEHHMM C I'PYIIION KOHTPONSA
(P <0,001), **mo A. B. CxanbHBli «<XWMHYECKHUE 3MEMEHTDI B QHU3KONIOTHH U 3KOJIOTHH

yestopekar. M., 2004, 215 c.

2
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B tabn. 3 npencrasieHbl JaHHBIC 110 AOIIYCTUMOMY M CpeAHEMY
YPOBHAM HEKOTOPBIX 2JIEMEHTOB B BojIocax uejioBeka (Meroanueckue
yKa3aHUs «CKPpUHHHIOBBIE METOABI JUIA BBISIBICHUA T'PYIIT NOBHILIECH-
HOI'0 pHCKa CpeIM pabo4YuX, KOHTAKTHPYIOILMX ¢ TOKCUYHBIMHA XUMH -
yeCKUMH 3neMeHTamMu», M., 1989 r.; IIpeobpaxeHckui! B.H.
«AKTUBAllMOHHAsL Tepallvs B CHUCTEME MENMUMHCKOHW peabwiutanuu
anL ortacHbIX npodeccui» /B.H. Ilpeobpaxencknit, M.b. Yuakos,

K.B. JIanos. M., 2000. 319 c.

Tabauua 3
Coaepxanne METa/LI0B B BOJIOCAX Y€J0BEKa

CoaepxxaHMe B BOJocax, MT/Kr
DNEMEHT Bronornueckm CpenHee cojep>XKaHHe B BOJOCAX
IOTNYCTUMBIH YPOBEHL B3pOCJIOrO YeJI0BEKa

3.0 0,005—0,10 (0,50)*
Cd o

||

(0,02) 0,05—0,25 (0,50)
co | | ©00005—0,50,0
ac || 00001-20(0
ca | ] (5,0) 7,5—80 (150)
e || 3050-25005

2,0 (<0,01) 0,05—2,0 (5,0)
19—163

Hg
Mg
N

(<0,05) 0,1—2,0 (5,0)

w1 T omeman

PerymsipHoe UCIONB30BAHKE TEXHOJIOTMH CKPUHUHIOBEIX UCC/IEI0~
BaHMI 1A DOIYJIALMOHHONO (WIM I'PYIIIOBOro) OMOMOHUTOPHHIA HA
ONHOM U TOU Xe& TEPPUTOPHM 3a JUTMTEbHBIE NEPHOIBI HAOIIONEHMSI T10-
IBOJISIET OLIeHUTh CAHUTAPHO-TMIHEHUYECKYIO CHTYALIMIO B ANHAMUKE.

13
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10. O0ocHOBaHMe ynpaBJIeHYECKHX pelleHni
N0 KOMILUIEKCHOM NPOPHUIAKTHKE IMCIJIEMEHTO30B

[Io onpenenenuio A. I1. ABlbIHA, 3a00JIcBaHUs, CHHAPOMBI U Ia-
TOJOrM4ecKue COCTOSHMS, BbI3BAHHBLIC U3OBITKOM, AeOULMUTOM WUIHU
IUCOAIaHCOM MUKPOIJNEMEHTOB B OpTaHM3MeE dYeJloBeKa HOCAT olluee
Ha3BaHHe — MUKPOIIEMEHTO3b] WIN IUCIJIEMEHTO3H!.

IInasupoBaHUE U peanu3almio NPoPUIAKTUYECCKHAX MEPOTIPUSITHH
10 YMCHBILICHHUIO HAIPY3KHU TSOKEIbIMU META/UIAMM HACEJICHHUS TIPY TEX-
HOTEHHOM H/WIN IPUPOTHOM 3arPSA3HEHMY OKPYXKAIOILEH cpeabl TsKe -
JABIMU META/JIAaMU OCHOBBIBAIOT Ha pe3yJbTaTax OMOMOHUTOPHHTA JIUI]
M3 BbLICJICHHBIX TPYIIT pUCKa pa3BUTHUA 3a00jeBaHUM, CBSI3aHHBIX C
BJIMSIHUEM (PAKTOPOB OKPYXAIOIUEH Cpelbl, OOYCIOBICHHBIX AUCIIIE-
MeHTO3aMU. B nepBylo oyepeab B peadUanTallMy HYKIATCA IETH, Oe-
PEMEHHBIC XKCHILIWHBI U ITPOPECCUOHATIBHBIC IPYITITH HACEICHHS.

Kak 13BeCTHO, Bce 3a00JIcBAaHUSA YeJIOBECKa pa3BHBAIOTCA Ha (POHE
OIpeieJIEeHHOIO 3a11aca 30POBbs, M B 3TOM CBA3HM 0CODEHHO BaXKHO pac-
[MO3HaTh 00J1e3Hb HAa JOKIIHHUYECKUX CTAIHSAX U 10 BO3MOXHOCTH CTH -
MYJIHDPOBAaTh B OpraHu3Me COOCTBeHHbIE MEXaHU3MBI 3alLMThI, OKa3bi-
BalOLIIME B 3THX CIIyyasix Haubosiee IMOMHBIN U CTOUKUM 3P PeKT.

B npmnox. 4 npuBeAcHBl CBEISHUS O HAPYILIEHUU JIEMEHTHOrO
DanaHca MPy HEKOTOPLIX 3a00JICBAaHUAX KOXHM, aHEMUSX, KaTapaKTe H

[IAPOJIOHTHUTE.

11. UudopMupoBaHue 0 pe3yJbTaTaXx OHOMOHUTOPHHTA

N HdopMaumio o pe3ynbTaTax OMOMOHUTOPUMHIA HEOOXOAUMO Npe -
CTABIATE BCEM 3aHMHTEPECOBAHHBLIM CIICHUATHCTAM, a8 TAKKE CBOEBpE-
MEeHHO OITOBEIATh HACeNeHWe 3arpsa3HEHHBIX TEPPUTOPHUMA O PUCKE pa3-
BUTHS 3a00JicBaHKH, O0YC/IOBICHHBIX BO3AeUCTBHEM QAKTOPOB OKpYXKa-
01N cpedbl. YKa3zaHHag MHGpOpMaUMs JOIKHA ITYOJIMKOBATHC B CIIS-
IMAJBHBIX O10/UIETEHSX C TIEPUOIWYHOCTEIO HE pexXe OJHOTIO pasa B ITATh
JIET, a TAKKE COEPXKAThCA B KayeCTBE JOCTYITHOM HHPOPMALIMH Ha O(hH -
HUANbHBIX CaliTax TEpPUTOPHANBHEIX OpTraHOB PocriorpebHan3opa.

12. DdpdexTuBHOCTL HCHOJIL30BAHMA METOAA

HUcnons3oBaHue OMONOrMYECKMX MapKEpPOB 3arpd3HECHUS CpEkhl
OOMTAHUS THKEABIMHU METa/UIaMHU B CUCTEME COLITMATIBHO-TUTUEHUYEC
KOI'O MOHUTOPHHTIA ITO3BOJISET aflcKBATHO OLICHUTb CTENIEHB PHCKA 30~
POBBIO HACEHEHHUA OT BO3ACUCTBUS XUMHUYCCKHUX BEUIECTB, 3arpsA3HAIO-
IHIMX OKPYXKAIOLIYIO Cpeay, a TakKe nNpodeCCHOHAJIBHOIO PHCKa U CBO-~
EBPEMEHHO TIPOBECTU SKOJONHYECKYIO M MEIULMHCKYIO peabunyra-
HUIO. YCTAHOBICHHUE PETrMOHAJBHBIX KpUTEpHUeB GOHOBOIO coaepKa-
HUA MAKpO- ¥ MUKPOIJIEMEHTOB B OMOJIOTHYECKMX CpejiaxX XUTeJIEH T10-
3BOJIAET 00JIEE€ TOYHO OLICHUTh CTCIICHD MHAMBHIOYAJIbHBIX HAPYIICHUH
JIEMEHTHOTO DaJaHCa B OpraHU3Me 4eJIOBEKa IIPpU ITPOU3IBOACTBEHHOM
Y IKOJOTHYECKOM BO3NEUCTBUH TAXEBIX METAJUIOB.

14
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IIpunoorceriue [
(cnpagouroe)

PoHOBbIEC YPOBHH
COZEePKAHHA XHMHYECKHX 3JIEMEHTOB B L1eJIbHOH KPOBH
JKuTeJeit HeKoTophiX pernonos Pecnmy0aukn bamkoprocrax
(amana3oH Konedanui M =+ 0)

CoaepxaHye B KpOBH

o O | R

= < ¥ O )

EJE o ! Eﬁ -

.aﬂ‘ 5.. gu@ 5

T = &, S O

> v. o en

b Sy v QY = '

Qﬂ'\ n' 4) = R

2 = ) = R e
5 @5 o Sl o 08,.1:1

juﬂ falog U o T Qﬂ:

3,4—6,0

Mn | mxr/n 20,0— 24,0— 18,2— 22,8— 13,0—
—90,0 —38,0 —50,2 —41,8 —21,0
* i 12,8~ 11,0— 21,6—
MK/ 35,0~ 18,7— 27,0— 25,0— 23,0—
—110,0 —72,3 —73,2 —56,0 —67,8
1 | MI/JA 4,0-7,0 | 5,0-—6, 2=7,2 { 4,0-99 | 5,067

Z1i 4 2-=7 72

llI '

3 3 3 3 3 3
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[Ipunoxcenue 2
(chpasouHoe)

OcHoBHbIe NPUHIMNBLI 0TOOpA K AaHATH3A
OHOJIOrHYeCKOro MaTepraia Ha CofiepKaHne MaKpo- ¥ MHKPO3JeMeHTOB

1. Ombop u nodzomoexa npot

O160p npobd. MeTtonsl otbopa mpod OMOSOrMYECKOro MarepHvaia
3HAYMUTEJIbHO BJIMAIOT HA TOYHOCTh AHAJIMTUYECKOTIO pe3yibTaTta U3-3a
Melaroluux daxkropos. HeobxonuMbIM yciaoBHUeM NpobooTdopa aBs-
CTCS €TI0 PEIIPEe3eHTATUBHOCTD JJISI BCETO HUCCIEAYyEMOT0 OOBEKTA.

OT160p npod KpoOBHU HEOOXOAUMO NPOUIBOAUTE YTPOM, HE paHee,
qeM yepes 12 4 nmocsie mpueMa muiny. [TanueHT Z10/KeH HaXOIUTLCA B
[TOJIOKEHHUU «CHIs1». BEeHO3HAass KpoBb A0JXHA CAMOTEKOM ITIOCTYIIATh B
NMONMU3TUIICHOBBIE KOHTECHMHEDDBI, IPCABAPUTEIBHO MPOMBITHIE | M pac-
rBopoM HNO,, onosocHyThie OMIMCTHWUIMPOBAHHOK BOJOW M BBICY-
merHbie. Uit ananusa Heooxoaumo ot 1 70 10 M KpoBH B 3aBUCHMOC-
TH OT METO/A.

JD1s1 uecaenoBaHUsE MOYM XKeJAaTeNIbHO HCIIONb30BaATh CYTOUYHbIN
IUype3, OAHAKO B Cy4Yae ¢ HECIOCHUTAIM3MPOBAHHBIMHU HNallHEHTAMU
3TO TPYAHO peaiu30BaTh, MO3ITOMY OTOOP MOYM HEOOXOIUMO ITPOBO-
AUTh B CTPOro OIpeldeieHHOe BpeMs. Mouya orOMpaeTCsi B IIpeaBapm-
TENBHO OINOJIOCHYThIE OMAMCTUWIIMPOBAHHON BOIOM CTEKIIAHHBIC OaH-
KH U NOAKHCASISTCA a30THOM KuciaoTod go pH = 1 ang npexoTBpaltile-
HUSA OAKTEpHaANbHOTO Pa3l0XEeHUS.

Ordop npoG BONIOC OCYIICCTBIACTCH CASAYIOLIUM O00pa3oM: BOJIO-
Cbl COCTPUTAIOT ¢ HEDOJIBUIOTO YYaCcTKa 3aThIJIOYHON YaCTU I'OJIOBEI IO
Bcell mnHe. Macca Bonoc JofkHa OBITh He MeHee 0,1 1. I1pobsr moMme-

AT B OYMasKHbBIE KOHBEPTEHL.

Xpanenue npo0. B nmpouecce xpaHeHHUs 00pa3Lbl MOI'YT IpeTepIie-
BATh OONBLIHME U3MEHEHMS NOA AeHCTBHEM XHMHUUYECKUX PEATCHTOB M
MHKpoopraHu3MoB. O011Ke MEephl IPEAOCTOPOXHOCTH: XpaHEHUE ITpod
B TEMHOTe M npu TeMIieparype Huxe 4 “C. Kuakue obpasusl 1npobd, ta-
KME KaK KpOBb, MOYa, CJIOHA, XPaHAT ¥ TPAHCHOPTUPYIOT B XOJIOANIb-
HUKAX, TP HeOOXONMMOCTH 0oJjiee IIUTEIBHOIO XPaHEHUS IIpOObI
oxnaxaarorno —20 °C. B ¢BA3U ¢ 60ab1LO0M CTENCHBIO 8ACOPOLMH PTYTH
Ha CTeHKAaX KOHTeHHEpPOBR, IIpOOE! Ha COJepXaHHE PTYTH aHAIU3UPYIOT
cpasy 1nocie ordopa ¥ 10CTaBKH 006pasiia B 1ab6opaTopHIo.

IloaroToBska npod. B 11e;10M TBepable TpoOb! MIPH IMTPABIWIBHOM Xpa-
HEHWH HE TTOABEPrarOTCs USMEHEHHUSIM 10 CBOEMY COCTaBY, XUIAKUE 00-
pa3libl, HA00OPOT, CTAHOBATCS HEOAHOPOAHBIMH, HECMOTPA Ha Npe-
OoXpaHsiiouivue J06aBku. B ¢BsA3M ¢ 3TUM HEODXOAMMO BOCCTAHOBICHHUE
OOHOPOAHOCTH IIpo0 KakK MOXHO noJjHee. [Ipobsl KpoOBHU IpeaBapu-
TENLHO MOAOIPEBAIOT 10 KOMHATHOH TeMITepaTyphl, THIATEABHO Iepe-
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MELUIMBAIOT IJIE TOMOTeHM3alU 1 U B3SATYIO IPoOY OIpEAeTIEHHOTO 00he-
Ma 00s3aTeNIbHO B3BeUINBAIOT. HeKOTOpble XMMHYECKUE 3JIEMECHTDI
MOYM IIPH XPAHECHUH U 3aMOPAXMBAHUH MOTYT OBITh CBA3aHKLI C 00pa3y-
IOILHAMCA OCAIIKOM, ITO3TOMY IIPEABAPHUTENBHO OCYILECTBIISIOT YIIBTPA3-
BYKOBYIO O0OpabOTKY M CWIBHOE€ BCTpIAXMBAHUE TIpOO B TeyeHHe
roJy4aca.

[TpoGbi BOIOC MOKT C MCIIONL30BAHMEM IIAMIIYHS, TIIATEJIBHO
[PONOJACKUBAIOT B INMCTUUIMPOBAHHOM BOJE, 3aTeéM MNPOMbbIBAIOT
CMECBIO 3TAHOJIA C OUITHUAOBBLIM 3upoM (1 . 1), TpOEKpaTHO MeHSs
pactBop. I1poOy cyimnar B TeUeHUE 24 Y IpH KOMHATHOM TeMIIeparType.

CylieCTBYET HECKOJIBKO CIIOCOBO0B IMOATOTOBKM NMPOO K aHaIU3y:
OTKPBITasA MUHEpATHU3aLIMA, OTKPhITasd MUHepaIU3auMA ¢ gedierMaTo-
pOM, MUHEpAIU3AL KM B FEpMETHYHON cucTeMe. OTKPLITYIO MUHEpATU -
3aLlMI0 OCYILIECTBIAIOT B ABa 3T1ana. CHavana OMOJIOrH4eCKUN MaTepyal
TMAPOJIN3YIOT Pa30aBICHHOM a30THOM KUCNOTOM NIPU TeEMIIeparype IO
90 °C, npH 3TOM Mpoda pacTBOPAETCS, JIETYYME NMPOAYKTHI FUAPOINU3a
OpraHU4YeCKOoM MaTpHIb! YIASIKTCS U3 30HKI peakuvn. Ha BTopoMm 3Ta-
e UCNapsioT BORY, J00ABISIOT KOHLUEHTPHPOBAHHYIO KMCIOTY, 3aTeEM
IIEPOKCUI BOAOPOIA U ITPOLIECC pa3NoXEHUA IIPOBOAAT IIPH 00Jiee BhI-
COKOH TeMITepaType 10 MOAHOro OKMCJIEHMS OPraHUYeCcKoro MaTepua-
na. IocKoNbKy 1IpU OTKPHITOM CIIOCO0E MUHEpATU3ALMU ITPOUCXOIUT
11OTEPS PTYTH U MbILIBSKA, a4 TAKXKE B CBA3H C BO3MOXHOCTBIO 3arpsi3He-
HH1A TPOOBI BHOCYMBIMU PEAKTHBAMHU AaHHBIN CITOCO0 IMTOATOTOBKH AJIsT
aHaJIN3a PTYTH, MBILIBSAKA, @ TAKXKE CACHOBBIX KOJIMYECCTB MUKPOITIe-
MEHTOB He IIPUTO/EH.

OTKpbITast CUCTEMA C HehACIrMaTOPOM ITO3BOJISIET ITPM CYILIECTBECH-
HOM YMCHBIUICHMU BPEMEHHU MUHCPATU3ALIUM U YCTPAHEHUS 3arpA3He-
HUsL 11po0 3a CUET CHMKEHMS pacXoja peaKTUBOB IOJYUYUTD MOAIOTOB-
JIEHHYIO Mpo0y ¢ MUHUMAJILHEIMHU [TOTEPAMHU PTYTH.

Hau6onee ynobHa ¥ no3BoJsieT OCYILECTBUTD [IOATOTOBKY ITPOOLI ¢
HauMEHBIIMMHU TIOTEPSIMU 3aKpbiTasl CUCTEMA — pEakTop (aBTOKJIAB)
NMOBBILIEHHOTO JAaBJIEHUs, COCTOAINMU U3 HEpPXaBEIOLUEro KopIlyca U
BHYTpEeHHET0 cocyaa U3 tepoHa. HaBecky npoOul oMeifaloT B COCYA,
3AJIMBAIOT pa30aBIeHHON a30THOH KHMCIIOTOM, «00OMOY» ILIOTHO 3aKphI-
BAIOT U HarpesaloT B TeueHUE 4—6 4 npu temneparype 180 °C. Iloc-
KOJIBKY JIETYYHE NPOLYKTHl PEaKLMU IIPH TAKOM CIIoco0e MUHepaTH3a-
11U HE VAUISIOTCS U3 30HBI PeakKliMH, OKHMCICHHE IIPOUCXOINUT HE IO
KOHLA. JTOT METO ITOATOTOBKH ITpOO MOXET OBITE HCMIONIB30BaH B Me-
ToAEe aTOMHO-a0COPOLIMOHHOM CIIEKTPOMETPHH, T. K. OCTATKH OpraHy-
YeCKOTrO BellleCTBa HE MEILIAIOT OITPeHeIIEHUIO.

CaMplii COBpeMEHHDBIN CrIoco6 MOArOTOBKU NPOod K aHATH3Y — Me-
TOA Pa3noXEeHUA B AHATUTUYECKOA MHKPOBOJHOBOI ITEYH.

XonocTyio npo0y roToBSIT aHAJIOFMYHO 6MOMAaTepHaily C UCIIONB30-

BaHWeM OMIUCTHUTMPOBAHHOH BO/RI.
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2. Anaaus npo6

[ToaroToBjaeHHYIO NMpody aHATUINPYIOT METOJIOM aTOMHO-abCcop-
OLIMOHHOM CITEKTPOMETPUH, ATOMHOHN SMUCCUOHHOH CIIEKTPOMETPUH C
MHIYKTUBHO-CBSI3aHHOM IL1a3Moil MK Macc-criekrpoMeTpu. ITpubop
rOTOBST ISl aHalIM3a COrJIACHO PYKOBOJCTBY HOJIb30BaTe . ' panyu-
POBKY CHEKTPOMETPa MPOBOIAT I1Epe HAaYaJIOM UIMEPEHUA C UCIIONb-
30BaHMEM KAJIUOPOBOYHBIX (IpalyupOBOYHEBIX) pacTBOPOB. 1JIst npuUro-
TOBJICHUS FPAXYHUPOBOYHBIX PACTBOPOB NMPUMEHSIOT rOCYAapCTBCHHBIC
CTAHAAPTHLIC 00pa3Lbl MOHOB MeTaiioB. CTaHIApTHBIA pacTBOp A
MHOTOKOMIIOHEHTHOIQ aHa/IM3a rOTOBST IIYTEM CMELIMBAHUS UHIVIBU-
AYanbHBIX OMHO3JIEMEHTHBIX PACTBOPOB, VYN TLIBAA MATPULIBI UCXOTHBIX
PACTBOPOB JUISI UCKITIOYEHUS COOCAKICHMS M COPOLIHY 2IIEMEHTOB. s
U3MEPEHMS BRIOUPAIOT CNEKTPANbHbIE JUHUH IJIEMEHTOB, NO3BOJISLIO-
[Me AOCTUraTh HeOOXOIUMBIH IIpenes OOHapyKeHU. Pe3ynbTaThl aHa-~
u3a obpabaThIBAIOTCsl INIPH TNIOMOILUM KOMMNBIOTCPHOro obecCrieuyeHUs
CIIEKTPOMETpA.

OrnepaTBHBI KOHTPOJb TIOBTOPSIEMOCTHU PpPe3YJILTATOB aHaIuU3a
OCYIHECTBAAIOT NYTEM BBIIIOJHEHUS aHAJIM3a 3TAJIOHOB ¢ NNOAXOAAIIEH
Duosornyeckoi MarpuLer. OnepaTHBHBIN KOHTPOJIb BOCHPOU3BOIM -
MOCTH MPOBOASAT, CPaBHUBAA Pe3yibTaThl ABYX IMapaJUIENbHbIX OIIpeac-
JICHUM, BBHIITOJHEHHBIX PAa3HBIMU crieLMaaucTaMH. ONepaTUBHbBIN KOH-
TPOJIb TOYHOCTH aHa/JIM3a NPOBOOAT C UCITOJIB30BaHUEM METona noda-
BOK. KOHTpOAL TOYHOCTU U BOCIIPOU3IBOAUMOCTHU UCCIEAOBAHUMN OCY-
IHECTBIAIOT ¢ TIOMOUIBIO aHaiu3a pedepeHTHBIX CTaHAAPTHBIX
06Gpa3uoB DHOJIOrMYECKOro Marepuaia (KpoBU, BOJIOC, MOYH).

KoMreTeHTHOCTh na00paTOPU, BBIITOAHSIOLUMX aHAIU3 OMOIOTH -
YECKOT0 MaTtepuana, J0JKHa ObITh MOATBEPXKACHA YYACTUEM B MEXJ1a-
OCpaTOPHBIX CPABHUTEIILHBIX UCTILITAHUSIX, B T. 4. HA MEXIYHAPOTJHOM

YPOBHE.
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IIpunoxcerue 3
(pexomeHOyemoe)

Ilepevensn
He0O0XO0AHMbBIX K HOCTATOYHLIX CBEACHUH
0 pe3yabTataX OHOMOHHTODMHTA, IPEACTABAAEMbIX
1A hopMHpOBaHNA a3 JAHHBIX

1. HamMeHoBaHUe OpTaHU3allMH, BRINOJHHUBLIEH aHAIU3E]

L L SO i

2. HauMeHoOBaHUe OpraHU3aliuM-3aKa3yHKa

i T VO el ol iy v

3. Jlata otbopa npod o e _
4. HanMeHOBaHHE TEPPUTOPHUH 110 AAMHUHUCTPATUBHOMY JEJICHHIO

5. XapakTepMCTHKA DHONOIrHYECCKOro MaTepHrasa:

5.1. Bug 6M0oN0rHYECKOro MaTepuaia: KpoBb, BOJIOCKE, MOYa, CJIIO-
Ha, HOI'TU

(HYXXHOE MoAYEPKHYTh, HeAoCTaloLLee BI'I.HCRTbj
5.2. Tlon MyXCKO#/XKEHCKHHN _
5.3. Bo3pacr, NOIHBIX JIET _
5.4. Aapec MeCTa XHUTEIbLCTBA

(HaceneHHBIN NYHKT, MUKPOpaioH N/WIH yaAuLa;
[IPH HeoOXOANMOCTH — PACCTOSHHUE XIWNbA OT UCTOYHMKA BIOpOCA)

5.5. JIUTenbHOCTh NPOXMBAHMS Ha JaHHOH TEPPUTOPUM,
[TOJAHBIX JICT

5.6. MecTto paboTsl
5.7. Ilpodeccus (AODKHOCTE)
5.8. Crax paboThl, IONHBIX NET __
5.9. Hetckoe ydpexaeHue (A1 AeTEH ¥ TOAPOCTKOB)

6. ColepxXaHue MAaKpO- 1 MUKPO3JIEMEHTOB B OMOJIOTHYCCKHMX cpeaax
OopraHMU3Ma [o cleayloueit popme:

HauMenoBaHye OHOJIOTrH- EnuHHIa
YeCKOTO MaTepHaa ONEMEHT | yayeperug® | COREPXaHHE

IIpumeganue. * B nipeacrasiseMbix MaTepHanax 1 6a3ax 1aHHbIX HEOOXOAUMO HC-
ITOAB30BaTh TONABKO CTAHXAPTH3IOBAHHBIC SAUMHHULI U3MEPCHHSA LT CORECPXAHUA MaK-
pO- U MMKDOIJIEMEHTOB B OHONOTHYECKUX Cpefax OpraHu3Ma: MKI/A, Mr/a — IS XUJ-
KHX cpell M MI/KI (MKP/T) — I TBEPABIX CPEX.
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ITpunoxcenue 4
(cnpagouroe)

Hapymenus
3JIEMEHTHOr0 0AJIAHCA NP HEKOTOPLIX 3200/1eBAHMAX

1. Hapywenue 6aaanca Muxpoisemenmos npu KOM¥CHbIX
3a001e6anHUAX U AHEMUL

s moagep>xaHMS KOXH, HOITEM M BOJIOC B HOPMATIBHOM COCTOS -
HUM OPraHn3My HEOOXOAMM LIMHK, MOCKOJIbKY OH MIPAET BaXHYIO pOIb
B CUHTe3€ 6eKoB. MHIMKATOPOM 2JIEMEHTHOT'O CTAaTyCa IIMHKA ABJISIET-
CA €ro COAEep}KaHUe B BOJIOCAX U UeNAbHOM KpOBH. [10BBIIIEHHAA KOH-
LEHTpauuA HHKA B BOJIOCAX OOBIYHO CBUACTCNLCTBYET O HAPYIIICHUU
0OMEHa BELECTB, KOTOPOE MOXET IPUBOANTh K Pa3BHUTHIO AePHULIUTA K
riepepacnpeicicHUIO LIMHKa B OpraHu3Me, a He 00 U3OBLITOYHOM I10-
CTYIUICHHUH LIMHKA B OPraHMU3M, XOTS 3TO TaKXe BO3MOXHO.

Menb M XeJe30 SBAAIOTCA (PYHKIMOHWIBHBIMM AHTArOHUCTaMU
LLMHKA, B CBSA3U C 3TUM, NPU U3OLITKE LIMHKA B OpTaHU3IME COAECPXKAHUE
MEIM M XEJIC3a CHUKAETCS, TUO0 MMPOUCXOAUT HAPYILICHUE COOTHOILLE-
HHUS MEXAY HUMH, 4TO OCOOEHHO BaXHO.

ODHKEM U3 APOSIBJICHU K HAPYILLUEHUS SJIEMEHTHOI'o OajiaHCa B opra-
HH3Me UEJIOBEKA, CBA3aHHBIX C 00JIE3HSIMU KOXHU, SABJISIOTCA IIPOLIECCHI,
XapaKTepH3yIolecs BhINTaJeHHUEM BOJIOC (AIONELMM) U HApYILEHUEM

AUTMEHTAUNH (BUTHJINTO).

JUisi NMarHOCTUKU KOXHDBIX 3a00jieBaHUHM HEOOXOOAUMO Oonpeaeie-
HHE B BOJIOCAX TPEX OCHOBHBLIX 3JIEMEHTOB — XeJie3a, MeIu ¥ IIUHKA, 10~
MOJHUTENBHO IS YTOYHEHWS IUArHo3a MoryT ObITh ONPEeAEAEHbl Mar-
HUH, KaAMUM, MapraHsell.

H3BeCTHO, YTO 3JIEMEHTHLIM COCTaB AETCKOIO OpraHU3Ma BeChbMa
nadwieH, ¢ BO3pacTOM OH NpeTeplicBacT 3HAYMTEIALHBIE U3MCHEHU.
Onnako cootHoiteHue Cu : Fe: Zn y geret nocjie roa 10CTATOYHO
CTabUIBHO M COM3MEPHUMO C TaHHBIMH U151 B3pOCibiX (Tadi. 1).

Tabauya 1
Coornomenne Cu : Fe : Zn B BoJIoCax 3/10pOBBIX AeTel H B3POCIbIX*

Heti Bapocarnie

Ho Or 1 Ot 3 Or7
1:3:20 | 1:3:15 | 1:3:15 | 1:3:17 | 1:5:15 | 1:2:15

ITpumeuanne: * Cxanbublit A.B. MukpoaneMeHTh! 1 310poBbe AeTed /A.B. Ckans-
Hbelit, A.T. beikos, I'.B. urik. M., 2002. 133 c.
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Puc.1. U3MeHeHYe 3J1eMeHTHOI'0 6a/1aHCa B BOJIOCAX AeTel ¢ ajlofnelmei

O

[Ipu anoneuuy 3TO COOTHOULICHME HApylIaeTcd, IIPHUYEM MOXET
OBITH OOJBIIOE YHUCJIO BAPUAHTOB. Tak, v 00JbHOM M. 9 et cooTHOILIE-
Hue Cu : Fe : Zn s Bonocax umenoBug 1 : 7 : 16; y 6onpHOrO A. 2 J1IeT —
1:3:7;yoonpHOroA. 12ser—1:2: 12. Hapuc. 1 npuBeneHul faHHEbIE
M0 COAEPKAHHMIO HMHKA, MEAU U Xejie3a B BOJIOCAX 30OPOBLIX ACTEN U
aeTed ¢ anoneuen (n = 27).

ITpu xenesonePUMUMTHON aHEMHH TAKXKE HAPYILIAETCA COOTHOILLIC-
Hue Cu : Fe : Zn. Tak, y 6onbHbix K. 60 ner, M. 7 ner v K. 18 net coot-
HomieHus B Boyocax Cu:FbFe:Zn wuMennm BHA, COOTBETCTBCHHO,
1:29:19,1:3:24ul:5:43.

TakuM 06pa3oM, UCNIOJIL30BAHWE AHAIN32 BOJIOC B KAaUECTBE {Uar-
HOCTHYECKOT'O TECTA IIPU BLISIBICHHUM pa3AMYHbBIX 3a00IeBaHNIT BeCchbMa
IIEPCNEKTUBHO, OCOOCHHO INMPU ANATHOCTHKE 3a00JIeBAHUM ¥ ieTel, 1O~
CKOJIBKY 3TO JaeT BO3MOXHOCTh HEMHBA3MBHOIO 3ab0pa dMonoruuec-

KOro MaTepHala.

2. Codeprcanue 31emMeHMOB 8 8010CAX AUU,
boabHbIX KamapaKxmou

H3BecTHO, YyTO 3a00/N€BaHUE KaTapaKTOM CBsI3aHO C U3MSHEHUEM
MHUKPO3JIEMEHTHOIO COCTaBa XPYCTAIHKA — YBEJIUYECHHUEM B HEM KOJIH -
yecTBa HEOPraHU4YeCKMX KOMITOHEHTOB. B 4aCTHOCTH, ObUIO YCTaHOBIIE-
HO, YTO MPU PA3BHTUHU 3PEIOH CTAPUYECCKOM KaTapaKThl B XPYCTAIUKE
BO3pacTaeT B HECKOJIBKO pa3 COoNepXKaHUe KaJIblIMg, HATPUSA, CBHHILIA,
IIpM 3TOM CHIDKAETCS KOHLIEHTpAaUMM Kajus, cejieHa 1 MarHus. Cxog-
Has KapTuHa HaOm10aaeTcss U B BOJIocax OOJIBHEBIX {pUC. 2).

PesynpTaThl MCCNAENOBAaHHUA ITOKA3aIM 3HAYMMOC IIOBbIIIEHUE V
OGOJILHBIX KaTapaKTOM 10 CPABHEHHUIO C KOHTPOJIEM COIEePXKaHUSI B BOJIO-
cax xpoMma — B 3,1 paza, Meau — B 2,1 pa3a u kaaMus — B 1,6 pa3a. B To ke
BpeMst, coepXaHUue Ce/icHa B BoJtocax OOJIBHBIX KaTapaKToi OLUIO IMOo-
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Puc. 2. ConepxaHre MHUKPO3JIEMEHTOB B BOJIOCaxX OOMBHBIX KATAPAKTON
M B KOHTPOJLHOM I'pyIiIie, MKT/T, n = 124

YT B 2 pasza MeHbuwe, yeM B KoHTpoxne: 0,07 &+ 0,01 Mr/Kr npotus
0,12 £ 0,02 (p < 0,05). [ToayueHHble pe3yabTaThI [TO3BOJISIIOT paccMaT-
PHBaTh BO3MOXHOCTE HCTIONB30BaHUA MOHUTOPHHIA JAHHBIX MUKPO3-
JIEMEHTOB B BOJIOCAaX B KAUECTBE JUArHOCTUYECKOTO KPHTEPUS pa3BH-
THUSI, @ BO3MOXHO, U TEYCHHS KaTapaKThl.

J. Codepacanue HEKOMOPHIX MUKPO- U MAKPOINEMERMOE
8 CAI0He B0abHBIX NAPOOOHMUMOM

N3yyeHne MuHepanbHOro ooMeHa y 60JIbHbIX XpOHUUYECKHUM IeHe-
panu3oBaHHBIM napodoHTUTOM (XI1I) TakKe NpeacTaBIsieTCa BeChbMa
fIepCrieKTHBHBIM B [U1aHE paHHEN JXATHOCTUKH, BbhIOOpa JOTIOIHUTE/1b-
HBIX METOHOB JiedeHUd U NpoduiakTUuku 3adoneBaHusi. CoaepXaHue
MUHKPO- U MAKPO3JIEMEHTOB B CJIIOHE 00CieJOBaHHBIX OCHOBHOM Y KOH-
TPOJILHOM IPYIINBI MPUBEACHO B TA0M. 2.

B ciroHe BONBHBIX XpPOHHYECKUM FreHeEpanu30BaHHbBIM NNAPOJOHTH -
TOM Had®MOAaeTCA NOBBILIEHHOE OTHOCUTEIPHO KOHTPOJIS COACPKAHHUE
Zn, Mn, Ni, Mg u canxenHoe — Ca. Pe3yibTaTsl UCCeTOBAHUS TTOKA-
3aJIM, YTO MUHEpaabHbIH COCTaB CIAIOHBI OONBHLIX IMAPOOOHTHTOM 10
KOJHYECTBCHHOMY COJEPXaHHIO OONMBIIMHCTBA U3YYCHHBIX MUKpPO- U
MaKpO3JIEeMEHTOB He 3aBUCHT OT CTEINIEHHU TSLKECTH 3a601eBaHust. Hapy-
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Tabauya 2

Cpennee cozepKanHe MAKpO- 1 MMKPO3JIEMEHTOB B CI0OHE
00CIe10BaHHBIX HAIHEHTOB OCHOBHOM H KOHTPOJIbAROH rpynn

CoaepKaHyve METATIOB, MI/JI

T compmmonan
[pynma
P I

S | 3 S
o
~ O : A S
[TauuedTsr — = = S = = <
c 3abonepannem | < = 5 + + 4 4
XI'TI (n = 31) i B * + — » =~
— i g R -~ U L
cl, cﬂ mﬂ q mﬁ c}'\ ‘Dﬁ
- - - - — N -
) N

~ | o | 81 81 &

G Q - o L

Koutpons = oy < < <
‘ Tl elg] s =
<, - < <. o =
S S = = — %

IIpumedanne. * ZTOCTOBEPHDLIC paldatuuyUs MeXay TpynnaMu (P < 0,05)

LIIeHHUSE MUHEPaJIbHOIO 0OMEeHA B OpraHH3Me YeJI0BEKAa MOTYT SIBISIThCS
OJAHOM M3 NMTPHUYHMH PA3BNTHA XPOHHUYECKOrO re HEPAIM30BAHHOTO Napo-
MOHTUTA, UCXOIA U3 Yero, 10 MUHEPAIbHOMY COCTaBY CIKOHEBI NMalUEH -
TOB BO3MOXHO TIPOBCACHHUE paHHEH IHAarHOCTUKU CTOMATOJIOTHYECKUX
3a60J1cBAHUH.

IIpuBeneHHbBIEe NPUMEpPH HApPVIUEHUSA 3JIEMEHTHOro 0OanaHca B
OpraHu3Me CBHACTENBCTBYIOT O BO3MOXHOCTH HCIIONB30BAHUA PE3YITh-
TaTOB aHAJIM3a IEMEHTHOI0 roMeoCTasa KaK IIpU AUArHOCTUKE, TaK U
BhIOOpE METOHOB JICUCHHUS PATHYHBIX 3a00/ICBaHU.
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