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Posensnymo 0sanadysme 0CHOBHUX XIMIUHUX eneMeHmie — 3a0pyOHIoeayis IpyHmie. Popmanizo8ano
3a0a4y OYiHIOBAHHA GNJAUBY IX KOHYeHmMpayil Ha 300p08 s atooel. 1Ipononyemvcsa 6cmano8noeamu mic-
HOMY CIAMUCMUYHO20 38 3Ky Ma QYHKYIOHATLHY 3ANeHCHICIb, WO tIoMY 8IONOBIOAE.

KitrouoBi cimoBa: XiMIYHHIA CKJIaJl IPYHTIB, THIIM XBOPOO, CTATUCTHYHA 3aJI€KHICTb.

Paccxwompeuo 06€Haalzﬂll’}’Zb OCHOBHbIX XUMUYECKUX D]1eMeHNn06 6 novdeax. CDOpMa./ZLL?OGaHa 3adaua
OYEHKU BIIUAHUA UX KOHueHmpaumZ HA 300p06b€ Jrooell. Hpedﬂaeaemc;z ycmanaeaueamsb cmamucmuvec-
KYI0 63AUMOCE43b U cOOmeemcmeyrouyo etl d)yHKLﬂ/IOHaJZbHyFO 3ABUCUMOCTb.

KroueBble ci1oBa: XUMHYECKHUI COCTaB I104YB, THUIIBI 60H€3H€I71, CTaTUCTHYCCKAasa 3aBHCUMOCTD

In the article 12 is considered basic chemical element in soils. The task of evaluation of influence of
their concentrations on a health of people is formalized. It is suggested to set the crowd conditions of
statistical connection and proper it functional dependence.

Keywords: chemical composition of soils, types of illnesses, statistical dependence

VY Bcecitniit Jleknapariii oxopoHH 310poB’s, sika Oyia yxBajeHa Ha acaMOIiel KpaiH, siKi BXOJISATh Y
Bcecsithio Opranizaitito Oxoponu 310poB’sl, 3aKpilIeHO TOKPAIIEHHS 370POB’Sl HACEICHHS K KIHICBY
LIJIb COIIATIBHOTO 1 €KOHOMIYHOTO PO3BUTKY. 3I0POB’S JIFOJAMHU B 3HAYHIM MIpi 3aJIGKHUTH BiJl CEPEIOBH-
1a, B IKOMY BiH TIPOXKUBAE, i IPYHT BIAIrpa€e B IIbOMY OCHOBHY polib. barato XBopoO BHHUKAIOTh depes3
MOPYIICHHS CITIBBIIHOIIEHHS MIKPOEIEMEHTIB.

Axanemik H.H.MoiceeB [1] npu3HayaB rpyHTOBOMY MOKPHTTIO KJIFOUOBE Miciie B 010Ti, BBaXKarouu
fioro ocHoBoto Giochepr. HopMyBaHHS KUTBKOCTI pi3HUX MIKPOEGIIEMEHTIB B IPYHTaX Ha JIAHWW 4ac € I1e
He BHpIlIeHO mpobieMoro. IcHye kinbka migxoniB no ii BupimeHHA. ONTHMalbHUM Ha JyMKY
10.A.I3paens [2] € HOpMyBaHHS €KOJOTTYHOTO HABAHTXKEHHS B PE3yJbTaTi BCEOIYHOT0 aHaIIi3y MPUPO/I-
HOTO CEPEeIOBUINA, ajie BIH € HAJATO CKJIATHUM. 3 MOMDK IHIIMX MOXHA BUAUIMTH KOHIICIIIIIO I'PAHUIHO
JOMYCTUMHUX BUKHUIIB, OCHOBY SIKOI CKJIaJal0Th HaIlepe]] BU3HAYCHI IPAHUYHO JOMYCTUMI KOHIICHTpaIlil
TOKCHYHHX PEYOBHH B IPUPOJTHUX 00’ €KTaX, Ta HOPMYBAaHHS HAKOIMMYEHHS 3a0py/JHIOBAYIB B IPUPOTHIX
00’eKTax.

Buenns npo 6ioximiuHi eHeMil (3aXBOPIOBAHHS POCIIHH, TBAPHUH 1 JIIOCH, SIKi OB s13aH1 3 HEIOCTa-
THICTIO 200 HATMIIKOBICTIO XIMIYHHMX €IEMEHTIB B OTOUYIOUOMY CEpPEIOBHIII IEBHOTO PETiOHY B MOPIB-
HSIHHI 3 #oro kimapkoMm) po3pobieno A.Il.Bunorpagosum i B.B.KoBanbckuM sik momanbmnid pO3BHTOK
imeii B.l.BepHanckoro. KpuTHuHi KOHIIGHTpAIil MIKpOEIEMEHTIB HE OJJHAKOBI B PI3HUX TeorpagiqHux
yMmoBax. BoHwu 3anexats BiJf puTMy OOMIHY pPEUOBHH, SIKH (POPMYETHCS B PE3YNbTaTi IPUCTOCOBYBAHHS
OpraHi3MiB JI0 MIEBHOTO PiBHS XIMIYHHUX €JIEMEHTIB B OTOUYIOUOMY cepenoBHIli. [IpoxkuBaHHS Ha TEPUTO-
pisIX 3 KpUTHYHHMH KOHIICHTPAIISIMHU TIEBHUX CIIEMEHTIB MOYKE MPU3BOJMTH 10 3HMKECHHS IMyHHUX BJIac-
THUBOCTEH OpTaHi3My JIFOJIMHH Ta 3aXBOPIOBAHb.

MenuuHo-eKOoIO0T1uH1 JOCIiPKEHHS BKa3YIOTh, 0 HE TUIBKH €HIEMidHI 3aXBOPIOBAHHS € TEPUTOPI-
QJIIBHO PO3IOBCIOJDKEHI. ATEpOCKIIepO3, NITyHKOBO-KHUIIKOBI, CEpPIIeBO-CYIMHHI, CHIOKPUHHI, IIYKPOBHI
niaber, KiCTKOBO-CYIJIOOHI TakoK oOMekeHi TepuropianbHo. L[i XxBopoOW B meBHi Mipi 00yMOBIeHI
CHIBBIJHOIICHHSM XIMIYHUX €IEMEHTIB B HABKOJIHUIIIHBOMY CEpPEIOBHIILI.

[parsmu 6araThox MOCTIIHUKIB TOKa3aHa 3aJCKHICTh MK XIMIYHMM CKJIaJIOM I'PYHTIB 1 3aXBOPIO-
BaHICTIO HACelleHHs. BMicT MiKpoelneMeHTIB depe3 BOAYy Ta MPOAYKTH XapuyBaHHS BioOpa)KaeTbesi Ha
OanaHci MIKpOEJIeMEHTIB B opraHi3mi. Ha po3BHTOK cepiieBO-CyIMHHHX 3aXBOPIOBAHb BILIMBAE XPOM,
KOOAJIbT, MiJb, O/, MapraHelb, MOJIIOICH, HiKelb, BaHadid, muHK. Ha Teputopii CIIIA cMepTHICTh Bif
CEepIICBO-CYIMHHHUX XBOPOO KOPEIIOE 3 TUIIAMH TPYHTIB, SIKi CYTTEBO BIAPI3HSAIOTHCS MICTKICTIO XIMIYHUX
CIIEMEHTIB.
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Hocnimxenns H.A.Ilporacosoi ta [.M.['oryGeBa nokasamnu 38’5130k MIKpOEJIEMEHTHOTO CKIIAy IPy-
HTIB Ta 3aXBOPIOBAHOCTI HaceneHHs: TamMOoBchkoi obnacti Pocii. HuMu BcTaHOBIIGHA MO3UTHBHA KOpEIs-
Iist MI>K BMICTOM B TPYHTI CTPOHIIIFO 1 pO3IOBCIOIXKEHHSIM TillEPTOHII; CTPOHIIIIO, TUTAHY, XPOMY, HIKEIO
1 imemMivHOI0 XBOpOoOOIO cepiis. OKpeMo BOHU BUAUISIOTH CTPOHIIIH, XpoM 1 Oepuiiii sik nedinuTHi B ycix
IpyHTaxX 00JIacTi, BCTAHOBJIEHA MpsMa 3aJeKHICTh BMICTY CTPOHIIIO B IPYHTI Ta XBOpOOaMu KpOBi Ta
KPOBOTBOPHUX OpraniB. TakoX BMICT CTPOHIIIO, OSpHJIiI0 Ta HIKEIIO BIUIMBAE HAa PO3MOBCHOIKCHHS
IUTYHKOBO-KHIITKOBHX XBOPOO.

Bararo mociiTHUKIB BKa3yIOTh Ha BILTUB METAJIIB HA PO3BUTOK XBOPOO OpraHiB TPaBJICHHS JIIOAMHU.
Kobanbt, Mifb, Mapranelp, IMHK € OCHOBHUMH (DaKTOpaMHU MATOJIOTii OpTaHiB TPaBJICHHS Ta MEYIHKH.
A.A.OMensIIKo BCTaHOBUB, IO paK IUTYHKa Ta JICTEHIB BUHUKAE B )KUTEIIB TEPUTOPIH 31 CIIAOOKUCTUMHU
IPYHTaMH, Yy SKUX MICTHTBCS Mallo 3aji3a, KoOanmbra i IWHKY. JlocHi/KeHHs, siki Oylu TpoBeeHi
FO.I" .TlokarinoBum Ha Teputopii CuOipy, BUSBHIM, IO 3a0pyJHEHHS IPYHTIB CIPHUSIOTH 3pOCTAHHIO Cep-
1EBO-CYIMHHUX 3axBopioBanb. [.I1.JlyOikoBckHiI BCTAHOBUB MO3UTHBHUIN KOPEISIIIHHN 3B’ S130K BMICTY
B I'pyHTaX BaJoBUX (hopMm Oopa, MomibJieHy, MapraHillo, TATaHy, XpPOMY, HIKEITt0, CTPOHIIi0, 0apiro 1 HH-
Ky 3 PO3ITOBCIO[DKEHHSIM paKy ILTyHKY B bitopycii.

OCHOBHUI MPUPOTHUIN CHOCIO PO3MOBCIOIKCHHSI TIOFOTAHTIB HABKOJIMIIHIM CEPEAOBUIIEM — 11€ BH-
BITPIOBAaHHSI TIPCHKUX TOPiJ] Ta BYJKaHIYHA JTisUTBHICTh, @ TAKOXK BUMHBAHHS Ta MIrpaiis 3 IOBEpPXHEBU-
MU 1 IpyHTOBUMH Bojamu. KpiMm Toro, momaganHs B aTMocdepy 1 Mirpaiis TepuTopisiMu BiOyBaeThCs
Yyepe3 BUKUAM NMPOMHUCIOBUMH MIANMPUEMCTBAMH, BIAXOIU JIFOJACHKOI XKUTTEAsIIbHOCTI. [lomamanus ix B
OpraHi3M JIOJWHH, K TPABUIIO, BIIOYBAETHCS TUXAHHIM TOBITPSAM 3 MUAJIOM a00 BXKUBaHHIM 3a0py/aHe-
HHUX BOJH ¥ K1 Ta KOBTAHHSAM 3 [THJIOM.

Hg (pryTh) — cpiOnsacTo-Oinuii BaKKUI MeTal, SKHH € MaJOpO3MOBCIOJLKEHUM Yy IpyHTax. PTyTh
BHUKOPHUCTOBYIOTh Y BUPOOHUIITBI XJIOPY, ITiJ] 4ac IKOro MOXKIIMBI 3HaUHI BUKUIM 11 B aTMocdepy. He Bap-
TO 3a0yBaTH 1 Mpo MOOYTOB1 BiAXOMH, B SKI MONAJAal0Th PTYTHI TEPMOMETPH Ta JIAMITH JEHHOTO CBiTJIA.
Takox pTYTh MICTUTBCS B BYTiJITi Ta HaTi ¥ pH 1X criaroBaHHI momagae B atMmocdepy.

[Mapa pryrTi Ta 1i crionyK JIy’Ke OTPY¥HI. 3 MOMaJaHHsAM JI0 OPTaHi3My JIFOJUHHA PTYTh aKyMYJIOE€ThCS
Ta 3aJMIIAETHCSI TaM Ha BCE KUTTS. KOHTaKT HEBENMKOT KOHI[EHTPAIlii apyu PTYTi MPOTIrOM KiTBKOX PoO-
KiB 3 JIIOJMHOI0 BUKJIMKAE y JIIOJUHU MIKPOMEPKYpiali3M, SIKHH MOXKe MEepeldTH y XPOHIYHE OTPYEHHS.
lonu pryTi 6IOKYIOTH (PEpMEHTH, IO MPU3BOIUTH JI0 TOPYIIEHh OOMIHY PEYOBHH. Y TEpIIy 4Yepry cTpa-
KJIa€ IEHTpaJIbHA HEPBOBA CHCTeMa. XPOHIYHE OTPYEHHS MAapOI0 PTYTi YacTO BHUKIUKAE CXHUIIBHICTH IO
TyOepKyIb03y, YPaKEHb dKOBYHOTO MIXypa 1 MEYiHKH, aTepOCKIEPOTHUYHUX MPOSIBIB, TinepToHii. ['panny-
HO JIOIYCTHMAa KOHIIGHTpAIlisl PTYTi B IPYHTI CTaHOBUTSH 2.1 MI/Kr (BanoBa (opma), kinapk - 0.0083 Mr/kr.

Be (Oepwutiit) — nerkuii, TBepaui, KPUXKUH METall CBITJIO-CIPOro KOJILOPY. 3aCTOCOBYETHCS Y BUPO-
OHHUIITBI PEHTTEHIBCHKUX TPYOOK, HEOHOBHX CBITHJIBHHKIB, SIIEpHi TexHili, pakeToOyyBaHHi, puUIa-
NoOyyBaHHI Ta KOCMIUHIN TeXHilll. BUKOpHCTOBYETHCS AJIs 3BaproBaHHs Ta MasHHs. [lonalaHHs B aTMO-
cdepy Oepuitist BitOyBa€eThCs Iijl Yac CIIANIOBaHHS PI3HUX THITIB MAJIMBA Ta 32 PAXyYHOK BUKH/IIB aBTOTpa-
HCTIOPTY.

Bepuutiii Mae BUCOKY 010JIOTIYHY aKTHBHICTh, BUKJIMKAE 3arajJbHOTOKCHYHI, aJepriuHi, KOHIIEPOr'eHHI
Ta eMOPIOTOKCHYHI peakilii B TEIJIOKPOBHUX opraHizmax. Bin B3aemomie 3 JIHK, cTBOproroun renHi my-
TaIii, XxpoMocoMHi abepparii Ta iHIIy Jif0 Ha KIITHHHOMY piBHi. B oprani3mi Big Horo BIUIMBY 3MiHIO-
€TBCSl IMYHOJIOTTYHHI CTaH, aKTUBHICTh ()EPMEHTIB, IO KaTalli3yl0OTh €HEPreTHYHI MPOIECH B JIETCHSX,
MEYiHIll, HUPKaX, M’s30Bil Ta KICTKOBi TKaHUHAX. [ paHMYHO JOMYyCTHMa KOHIICHTpAILliS OCPHIIiIO B IPY-
HTIi cTaHoBUTH 1.0 Mr/kr (BasioBa popma), KiIapK - 3.8 MI/KT.

Cd (kammiit) — cpiOasAcTo-01nii M'SIKUI MeTajl 3 CHHIOBATUM BifyiuBoM. Lleli XiMiuHUl e1eMEeHT BH-
KOPUCTOBYETHCSI Y BUPOOHHIITBI aKyMyJISTOpiB, (hapd, miuactuky, MiHepansHUX 100puB. [lonaxae B opra-
Hi3M 3 TFOTIOHOBHM JIHMOM, MAa€ BJIACTUBICTh HAKOIMYYBATHCh B OPraHi3MaXx 1 eKOCHCTEMaX.

VY J10ACEKOMY OpPTaHi3Mi aKyMYJIIOEThCS HAHOUIbIe B HUPKaX Ta mediHii. HaamipHa KiIbKiCTh 11bO-
TO eIEMEHTY B OpraHi3mMi MO)Ke MPOSBISTUCH Y BUTIISL MIPOCTONATII, Kap/Aionarii, TinepToHii, emdizeMu
JIETEHIB, OCTEONopo3y, medopmMallii ckenera, HepomaTii, aHemii, po3BUTKY Ie(illUTy LHUHKY, CEICHY,
Mifi, 3a1i3a, Kauplioo. [ paHuYHO TOMyCTHMa KOHIIEHTPAILIIS KaJMil0 B IPYHTI cTaHOBUTH 0.6 MI/KT (BaJio-
Ba ¢opma), knapk - 0.13 mr/kr.

Co (K06anbT) — TBEPMIL, CPIGIUCTO-Ginuil MeTal 3 uepBOHyBaTHM BinTiHkoM [7]. Moro Bukopuc-
TOBYIOTb Y METaJyprii, XiMiuHiii IPOMHUCIOBOCTI, BUTOTOBJICHHI KEPaMiKH, MICTUThCS B BiTaMiHi Bjp. B
KUBHX OpraHi3Max BiH 3aJisHUH y GepMEHTaTUBHUX IpoIeccax, YTBOPEHHI TOPMOHIB IIIUTOBUIHOI 3a-
JI03H, TIPUTHIYY€E 0OMiH HOAy, CIIpHsi€e BUIUICHHIO BOIU HUPKaMH, CIIPHSIE KPOBOYTBOPEHHIO.
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HenocraTHs KibKiCTh KOOQIBTY B OpraHi3Mi JIFOJUHH MPOSIBISETHCS Y 3arajibHiil clabkocTi, CTOM-
JIIOBAHOCTI, MOPYIIEHHI pOOOTH TTaM’sITi, apUTMii, MOBUTEHOMY OJIy»KaHHIO ITIiCJIs 3aXBOPIOBaHb. Hammmm-
KOBICTb 7K€ IPU3BO/INTH JI0 THEBMOCKIIEPO3Y, YPAXKEHHS CEPIIEBOTO M 5132, alleproJIepMaTHTy, Tinepruiasii
IIMTOBUIHOT 3aJ103H, YPasKeHHS CIIyXOBOTO HEpBa, MiIBUIIIEHHS apTepialibHOTO TUCKY, PIBHS JIIMiJIiB, BMi-
CTYy EpPUTPOILMTIB Y KpOBi. 'paHMYHO JOMYyCTHMa KOHIEHTpALlis KOOAJIbTy B IPYHTI CTAHOBUTH 5.0 MI/Kr
(BamoBa dopma), knapk - 18.0 mr/kr.

Pb (cBuHenb) — M'SIKUH, KOBKHH, cipuii MeTasl. BiH BUKOPUCTOBYEThCS Y BUPOOHHUIITBI aKyMYJISITO-
piB, kabenis, Gap0, ckia, MaCTUI, ILTIPYBaTbHUX MACT,eTHILOBAaHOIO OcH3MHY. CBUHELb 3aiTHUN B 00-
MIHHHX MpoIlecax KicTKOBOi TKaHWHH. Moke OyTH OTpYyHHHM, HAKONMYYEThCA B opraHizmi. J{is oprani-
3My JIFOJIMHU BiH € KAHI[EPOT'CHOM i TEPaTOreHOM.

HarpomakeHHS CBHHIIIO B OPTaHi3Mi JIIOAMHA MOKE BUKJIMKATH SIK CBUHIICBY €HIIC(aIONaTito, BH-
pomKeHHs niepu(epuIHUX HEPBIiB, BEHO3HUH CTa3, MCEBJIOMOCKIIEPO3, CepIieBa TiNEPTOHIs, [IUPO3 MEiH-
KH, TaK 1 MIBUIICHY 30YUINBICTh, CIA0KICTh, CTOMIIFOBAHICTb, MOTIPIICHHS pOOOTH 1Mam’sTi, TOJIOBHI 00-
Jii, OOJi B KIHIIBKax, Kapiec 3yOiB, apTpomaTiio, 3aXBOPIOBAHHS KICTKOBOI CUCTEMH, OO B )KMBOTI BH-
CHa)KCHHsI, CXyJJHEHHSI, 3HIDKEHHS BMICTY B OpPTaHi3Mi KaJbI[if0, IMHKY, celleHy. [ paHu4HO JonmycTrMa
KOHIICHTpAIIisl CBUHITIO B TPYHTI cTaHOBUTH 32.0 Mr/KT (BajnoBa (opma), kiapk - 16.0 Mr/xr.

As (apceH, MUIII'SIK) — peYOBHHA (HE MeTal), sika iCHye y KUTbKoX anotponHux ¢opmax. Cipa dop-
Ma HarajJye KpUXKHi HalliBMeTall CTaJIeBOTO KOJILOPY. Y BHUPOOHHIITBI BUKOPUCTOBYETHCS ISl CILIABIB,
HAIIBIPOBIIHUKIB, (papOHUKIB, aKyMyJISITOPIB, MECTUIU/IB. 3aCTOCOBYEThCS Y IIKIPSHIN, TEKCTHIIBHIN 1
CKJISIHIM TIPOMHUCIIOBOCTI. MUIII’SIK B OpraHi3Mi JIFOJAMHU B3a€MOJIE 3 OUIKaMH, BIUIMBAE HA OKHUCITIOBAIIBHI
mporiec Ta 6epe ydacTh B 0araTtbox 010XiMIYHUX MpoIiecax.

HakonudeHicTh B OpraHi3Mi JIIOIUHU BUKIWKAE APATIBIMBICTh, FOJOBHY OLIb, MOPYIICHHS POOOTH
MeYiHKY, IIKIPHI ajepridHi peakilii, JepMaThT, eK3eMy, ACHIrMEHTaIlil0 MIKIpH, KOH IOHKTUBIT, YpaKeHHS
CHCTEMH JIMXaHHs, CyJUH, Heporarii, 30UIbIIICHHS] PU3UKY PO3BUTKY HOBOYTBOpPEHb. [ paHHYHO Jomyc-
THMa KOHIIEHTpAIIisl MUII SIKY B TPYHTi cTaHOBUTH 1.0 Mr/kr (BasoBa ¢opma), Kiapk - 1.7 Mr/kr.

Se (ceneH) — M'srka pedoBHHA (HE METal), CXOkKa Ha CipKy. Moro oTpuMyioTh sIK HO6GiuHMi TpoO-
JYKT OYHIIEHHS Mijli. BUKOpPUCTOBYEThCS Y (POTOCIEKTPUYHHX elIEeMEHTaX, COHSIYHUX Oarapesx, (HoToKo-
MIIOIOYXX MPUCTPOSX, HAIBIPOBITHUKAX. BiH CTUMYITIOE B OpraHi3mi JIOJWHU MPOIleCH OOMIHY PEYOBHH,
npuiimMae y4qactsb B moOy/0Bi Ta QYHKIIIOHYBaHHI aHTHOKCHIAHTHHUX CIIONYK.

HenocraTHs KiNbKIiCTh CENIEHY B OpraHi3Mi MPOSIBISETbCA y JEPMATUTI, eK3eMi, clabkoMy pocTi Ta
BUIQ/IaHHI BOJIOCCS, AUCTPODIYHINA 3MiHI HITTIB, 3HM)KEHHI IMYHHOTO 3aXHUCTY, MOPYIICHHIX pOOOTH Iie-
4iHkd. HayIMIKoBicTh e BiqoOpa)kaeThCsl B HECTAOLILHUX EMOIIIMHUX CTaHAaX, HYIOTI 1 OJIFOBaHHI, 0-
PYUIEHHSIX pOOOTH MEYiHKH, HEKUTI, OPOHXOMHEBMOHII, HAOPSKY JIeTeHb, BUMAIaHHI BOJOCCS, JIAMKOCT1
HirtiB. ['paHMYHO JOmMycTHMa KOHIIEHTpAIlisl celeHy B IpyHTI ctaHoBUTh (0.2 Mr/kr (BajoBa ¢opma),
kiapk - 0.05 Mr/kr.

Cu (kynpyM, Mifb) — KOBKHH, TUIACTHYHHN YEpPBOHYBATO-KOPHYHEBHI MeTasl. Milb € Ba)KJIIMBUM
SJIEMEHTOM JIJISl POCIIMH Ta opraHi3miB. Bimomo nmonan 50 OinkiB Ta (hepMEHTIB, Y SKUX 3HAHICHO Mifb.
Bona Takox BXOIUTH 10 CKIaay 0araThOx BiTaMiHIB, TOPMOHIB, AMXAJIbHUX HITMEHTIB, 3a/isHa Y MpoIe-
cax oOMiHy peYOBUH, KIITHHHOMY TUXaHHI. BakiuBe 3HaYeHHS Mijli Y MIATPUMIII HOPMaIBHOI CTPYKTY-
PH KICTOK, CyXOXKHWJIb, XPSIIIiB, €TaCTUYHOCTI CyTUH, JIETCHEBUX aJIbBEOJ, MIKIPH.

HenocraTtHicTh Mifi B OpraHi3mi JIIOJUHA BHKIUKAE MOPYIICHHS eMOTIO0IHOYTBOPEHHS, MPUTHI-
YeHHSI KPOBOTBOPEHHS, MOTIPUICHHS JisUTBHOCTI CEpIIeBO-CYANHHOI CHCTEMH, 30UIBIICHHS MOXIIHBOCTI
MePEIOMiB KiCTOK, MOCHUJICHHS CXMJIBHOCTI 10 OpOHXIaJIbHOI aCTMH, PO3BUTKY PO3CISTHOI'O CKJIEPO3Y, MO-
PYIIEHHS MirMeHTaIlii BOJIOCCS, MPUCKOPEHHS CTapiHHS OpraHi3my.

[Ipu HagXOMKEHHI B OPTaHi3M JIFOAMHU HAJIUIIKOBOI KUIBKOCTI Mii MOKYTh BUHUKHYTH PO3JIaJId
HEPBOBOI CHCTEMH, MOPYIIECHHS (PYHKIIH MEYiHKA Ta HUPOK, & TAKOXK MPOCTO IHTOKCHKAIISI OpraHi3my.
['pannyHO MoMycTHMa KOHIIGHTpALlsl Mifi B IPyHTI cTaHOBUTH 3.0 Mr/kr (pyxoma ¢opma), kiapk - 47.0
MT/KT.

Cr (xpoM) — jmye TBEpIHi Meraj Ciporo KoJibopy. BUKOPHCTOBYETBCS Y BUPOOHHIITBI KEPaMIKH,
CKJIa, TYMH, HIKipSIHUX BUPOOIB, craimi, GpapOyBaHHI TKaHHH. XPOM BiJirpae Ba>KIMBY Oi0JOTIYHY POIb B
OpraHismi JitomuHu. BiH BIUTMBaE Ha B3a€MOIIIO 3 TJIIOKO3010, TOMEOCTa3 CHPOBATKOBOTO XOJIECTEPOITY,
MO3UTUBHO BIUIMBAE HA TIPOIIECH KPOBOTBOPEHHSI, 8 TAKOXK Ha (pepMEHTATHBHI CHCTeMU. Y cKiaji ¢pepme-
HTY TPUIICHHY XpOM Oepe yJacTh y MpoIleci TpaBiIeHH:.

[lepeBullieHHs MOCTYIUICHHS B OpraHi3M JIFOJUHU HEOOXIIHOI KLTBKOCTI XpOMY MPOSIBISETHCS Y 3a-
MAJTBHUX 3aXBOPIOBAHHSX T4 BUPA3KaX CIM30BUX OOOJIOHOK, aJIEPTiYHHUX PEAKIisIX, IepMaTHTAX, EK3EMaXx,
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acTMaTHYHUX OpoHXiTaX, OpOHXIaJbHUX acTMaX, aCTeHO-HEBPOTHYHHX PO3Najax, 30UIbIICHHI PHU3UKY
OHKOJIOT'1YHUX 3aXBOPIOBaHb. [ paHUYHO JOMYCTHMa KOHIIEHTPAIIist XpOMY B IpYHTi cTaHOBUTH 0.05 Mr/kr
(pyxoma opma), kimapk - 83.0 Mr/kr.

Zn (UMHK) — B'A3KHiA, OTAKUTHO-CIpUil MeTall. 3aCTOCOBYEThCS Y TallbBaHi3allil 3ai1i3a, Ty)KHHUX aKy-
JSITOpaxX, aHTHKOPO3iifHOT 00poOKu. [{nHK HeoOXimHMH A O6arathox OIOXIMIYHMX MPOIIECIB B OpraHi3-
Max. BiH motpiOuuit ans cuHTe3y OUIKIB, GOpMyBaHHI KiCTOK, BXOJHTH JIO CKIIaAy 0araThoxX (epMeHTIB,
BIUIMBAE Ha peaji3allito 0lojoriuHuX (YHKIIH 1HCYJiIHY, HOpMaJi3ylouu XUpoBUil oOMiH. I{uHk Oepe
y4acTh y KpOBOTBOPEHHI, a TAKOXK HEOOXIMHUI 1l HopMallbHOTO (DYHKIIIOHYBaHHS rimodiza, miAnuTyH-
KOBOI 3aJI03H, CIM'SIHUX MIiXYpiB.

HenocTaTHicTh IIMHKY BUKJIMKA€ HAKOMIMYCHHS B OpPraHi3Mi CBUHIIO, KaIMir0, Mifi, 3ami3a. [IposBis-
€TBCS BOHA B JIPATIBJIMBOCTI, CTOMIJIFOBAHOCTI, BTPaTi MaM’sTi, MOPYIIEHHI CHY, TilIEPaKTHBHOCTI, 3HU-
KEHHI TOCTPOTH 30py, BTPaTi CMAaKOBHX BiUYTTIB, Jiapei, po3nasax HIOXY, MIKIPHUX 3aXBOPIOBAHHSIX,
YacTUX 1 TPHBAJIMX MPOCTYAHUX 3aXBOPIOBAHHSX, alleprii, aHeMil.

HaanumkoBicTh MOCTYIIIEHHS! B OpPraHi3M JIIOJAWHHI CTBOPIOE TIOPYIIECHHS (DYHKIIH iIMyHHOT CHCTEMH,
MiNUTYHKOBOT 3a1a3M, MEeYiHKH, TepenMiXypoBoi 3ai03u. BoHa Takok BUKIHMKA€E HYAOTY, MOPYIICHHS
CTaHy IIIKIpH, BOJIOCCS, HITTIB, 3HWKCHHS BMICTY B OpraHi3mi 3aji3a, Miai, kaamiro. ['paHn4YHO HomycTUMa
KOHIICHTpAIisl IIMHKY B IPYHTI CTaHOBUTH 23.0 Mr/Kr (BasioBa opma), kinapk - 83.0 Mr/kr.

Fe (pepym, 3aimizo) — KOBKUH, M'SIKUi CpiOJsscTo-OuTni Meran. depyM KUTTEBO BaXKJIMBUN XiMid-
HUil eJIeMEHT JUIsl BCIX OpraHi3miB. Floro 0CHOBHOIO (yHKIII€IO € OKHCIIIOBAJIbHI HPOIECH Ta TIePEHECEHHS
KHCHIO. BXOUTh B CTPYKTYpY reMOrJIo0iHy Ta IHIIMX (epMEHTIB. Y KIITHHAX 3aj1i30 HecnenudiuyHo 3B's-
3Y€ETHCS 13 YACICHHUMHU XIMIYHUMH €JIeMEHTaMH 1 MOXKE KaTali3yBaTH YTBOPEHHS TOKCHYHUX BUTBHHX
paJMKaliB.

Hecraua 3amiza B opraHi3aMi npu3BOJMTH J0 T'OJOBHOI 00JIi, 3aI1aMOpOYEHHs, Cl1a0KOCTi, CTOMITFOBA-
HOCT1, HEIEPEHOCHMOCTI XOJIOly, 3HWKECHHS KOHIIEHTPAIlii yBark Ta mam’siTi, IPUCKOPEHOr 0 CepLieOnuTTS,
JIAMKOCTI HITTIB, MiIBUIICHHS 3arajbHOI 3aXBOPIOBAHOCTI. HaJWIIKOBICTh MOCTYIUICHHS B OpraHi3M
BHMKJIMKA€ TaKi )X caMi peakilii opraHi3My JIIOJMHH, K 1 HecTada. KpiM 11b0ro, 3’SBIISIETHCS HMIrMEHTALIis
HIKIpH, Tedis, HyaoTa, 00l B UDIYHKY, Aiapes, BUpa3Kka KUIICYHUKA, pO3Jaad POOOTH MEdiHKH, MiBU-
HICHHS] PU3UKY PO3BUTKY aTEPOCKIIEPO3Y, XBOPOO cepiis, apTpHTiB, iHQEKIIHHNX 1 MyXJIMHHANX 3aXBOPIO-
BaHb. [ paHMYHO JTOMTyCTHMa KOHIIGHTPAIIiS 3aj1i3a B IPYHTI HE BCTAHOBIIEHA, KiapK - 46500 Mr/kr.

Al (anmromiHil) — M'SIKUH, JIETKUH, cpibisicTo-01muid MeTal. BiH € HalipO3MOBCIOKEHIIINM METAIOM
y 3eMHill Kopi. BHKOpUCTOBYeThCS aOMiHiI B MeTalyprii, €leKTPOTEXHilli, XapuoBid Ta aBialliiHilA
MIPOMUCIIOBOCTI. AJIIOMIHINA BXOAUTH J0 CKJIaay 0araThOX THIIIB MOJIEKYJ TKaHUH JIIOJCH, TBApUH 1 poc-
nuH. [IpuiiMae ydacTh B YTBOpeHHI GochaTHHX Ta OUTKOBUX CTPYKTYp, pereHeparii KicTKOBOi, ermirenia-
JILHOT Ta CIIONyYHOT TKAHWH, BIJIMBAE HA JiI0 TPAaBHUX (EPMEHTIB, PYHKIIIFO IIMTOMOMIOHUX 3aJ103.

AJNIOMIHIA HAaKONMWYYEThCS B IMEYiHIN, MIAIUTYHKOBINH 1 IIMTOBUAHINA 3aio3ax. IlepeBuIleHHs 103
HAJXOKCHHSI B OPTaHi3M JIIOJJMHH BUKIHKAE MOPYIICHHS pOOOTH LIEHTPaIbHOI HEPBOBOI CHCTEMH, PO3-
BUTKY HEHpOJIETeHEPAaTHBHUX 3aXBOPIOBAaHb, 3aXBOPIOBAHD OMIOPHO-PYXOBOT'O arapary, 3aropiB, po3ajiB
poOOTH HUPOK, TOpYIIEHHS 00MiHY (ochopy, MarHito, IUHKY, Mii. [ paHUYHO TOITycTUMa KOHIIEHTpAITis
3ajli3a B IPyHTI HE BCTaHOBJICHA, KiIapk - 80500 mr/kr.

JIroachKuit opraHi3M pearye Ha 3a0pyIHEHHS JOBKULII XBOpoOaMH, sIKi BBaKAIOTh HOro MapKepamu.
Jlo TakMX MOXKHA BifiHECTH: 1, — XBOpOOU KPOBi Ta KPOBOTBOPHUX OpTaHiB; 2, — XBOpOOU OpraHiB JTUXaH-
Hsl, Cepe/l IKUX 3x — XpOHIYHHN OpOHXIT 1 4, — OpoHXiallbHA acTMa; 5 — XBOpOOH OpraHiB TPaBIEHHS; 6y —
OHKOJIOT'iuHI 3axBopioBaHHs. Taka kiacuikailiss BiIoBiJa€ MDKHAPOAHIA CTaTHUCTUYHIA Kiacudikarrii
XBOPOO, TPaBM 1 IPUYHH CMEPTI.

Juis GopmyiroBaHHS 3aaa4i JOCHIHKCHHS MO3HAYUMO CEPEIHI BMICTH €IEMEHTIB Ha EKOJOTIYHUX
JUTBHULAX SIK X;j, 1€ | — HOMEpP €KOJIOriuHOi JUTbHUIL, 1110 3MiHIeThes Bi 1 10 12, j — HOMep XiMiuHOro
enemenTa: 1- Hg, 2- Be,3-Cd, 4-Co,5-Pb,6-As,7-Se,8-Cu, 9-Cr, 10-Zn, 11 - Fe, 12— Al. 1li
3MiHHI OIMHCYIOTh €KOJOT1YHI YMOBH 1 € BX{IHUMH 3MIHHUMHU. B MaTeMaTHUHHX MOJENAX iX HA3WBAIOTh
HEe3AIeKHUMHU, (PaKTOPaMU-apTyMEHTaMH, €K30r €HHHMHU, MPETUKATOPHUMHE a00 MOSICHIOIOYHMH.

BuxigHi 3MiHHI, [0 XapaKTEPU3YIOTh CTaH 3aXBOPIOBAHOCT1 Ta CMEPTHOCTI HACEIEHHS, MO3HAYNMO
K pz;; — TIOIIMPEHICTh 3aXBOPIOBaHb, JI€ I — HOMEP eKOJIOrTYHOI AUIBHHI, 10 3MiHIOEThCs Bif 1 10 12,/
— HOMep THITY 3aXBOPIOBaHOCTI: 1- Beworo, 2- 1y, 3 —2,, 4 — 3, 5 — 4, 6 — 5, 7 — 64; ppz;; — NepBUHHA
3aXBOPIOBAHICTH, JI€ [ — HOMEP €KOJIOIIYHOI MUIBHHII, 110 3MIHIOEThCS Bin 1 10 12, j — HOMep TUITy 3a-
XBOPIOBAHOCTI: 1- Beboro, 2- 1y, 3 —2,, 4 — 34, 5 — 4, 6 — 54, 7 — 64; 5;; — CMEpTHICTb, Jie i — HOMEp €KOJI0-
riYHOT AUTBHUIL, 110 3MiHIOEThCS Big 1 10 12, j — HOMep THITy CMepTei Bia XBOpoO: 1- Bchoro, 2- 1y, 3 —
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2%, 4 =35, 5 — 4, 6 — 5, 7 — 6,. B MaTeMaTHUHUX MOJAECNIAX iX HA3MBAIOTh 3AJICKHUMH, BIIT'YKaMHU, €HI0-
TeHHUMH, Pe3yJIbTYIOUMMHU a00 MOsSCHIOBAHUMH.

[Ie oguH THIT 3MIHHUX, SIKi 0€3M0CepENHBO HE BUMIPIOIOTHCS, TIO3HAYMUMO SIK V;, JIe { — HOMEp eKOJIo-
riYHOT MUIBHHII, 1110 3MiHIOEThCs Bif 1 o 12. Li mateHTHI 3MiHHI BiToOpa)karOTh BILIMB PIBHS JI0XOJIB
HACEJICHHSI, PIBEHb MEIMYHOI'0 00CITYyTOBYBaHHS, CIIAJKOBICTh Ta IOXUOKH BUMIPIOBAHHS.

3arajbpHa 3a/a4a CTATUCTHYHOIO JOCTIIKEHHS 3aJIeKHOCTEH Mojsrae B moOyIoBi Takol BEKTOPHOL

Ji(x)
fz (xi,j)

byHKIii f (xl.,j) = 3a pe3yabTaTaMH BHMIpIOBaHb BXIJHMX 3MIHHHX X;;, fika O 103BOJIUIIA

S (X))
BU3HA4aTU (IIPOTHO3YBATH) 3HAUEHHs BUXITHUX 3MIHHUX pz;; , pZ;; , §;; HAHKpallUM YUHOM B IIEBHOMY
PO3YMiHHI, HAalIPUKJIal, B PO3YMIHHI METOAy HaliMeHIIMX KBanupatiB [3]. [ po3B’si3aHHA 1i€i 3amadi
HEOOXi/THO BCTAHOBUTH caM (paKT iCHyBaHHs 200 BiICYTHOCTI CTATUCTHYHO 3HAUYILOTO 3B’ 3Ky MiX X;; Ta
PzZij , ppzi; 400 s;;. Y BUMAJAKy ICHyBaHHS TaKOrO CTATUCTUYHOIO 3B’SI3KY IOTPIOHO 3HAWTH BEKTOpHY Y-

HKIIIFO f(X; ;).
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