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OIITHKA EKOJIOTTYHOI'O HOPMYBAHHSI TPAHUYHO
JTOIYCTAMMX KOHIEHTPAIIII ®TOPY B CHCTEMI
«IIPUPOJHE CEPEJOBHIIE - JTIOJUHA»

PO3rsiHYTO TEOpPEeTHYHi OCHOBHM €KOJIOTIYHOTO HOPMYBaHHS Ta MiIXOIM A0 BCTAHOBIICHHS
rpaHUYHUX KOHLEHTpaliii ¢ropy B MpUpPOAHUX 00’ €kTax. BukiameHO Kputepil BU3HAUEHHS
piBHIB JONMYCTMMHUX KOHLIEHTpaliii MikpoeleMeHTYy B arMocepHOMY TOBITpi, TIPYHTI,
NPUPOAHMX (B TOMY YHCIi MATHHUX) BOJAX Ta MOrO BIUIMB Ha 3/I0POB’s HaceleHHs. Pe3ynbraTu
aHaJtizy JiTeparypHHUX IDKepesl Ta BJIACHMX JOCHIDKEHb 3aCBiMUyHOTh HAsABHICTH 3B SI3Ky Mix
BMicTOM (TOPY B KOMIIOHEHTAaX MPHPOJHOTO CepeloBHINA i 3H0POB’ M HacedeHHs. s
30epeKeHHI0 SKOCTi HABKOJNMINHBEOTO CEpelOBHUINA Ta 3I0POB's JoAeil HeoOXimHe cTpore
HOpPMYBaHHS HaJIXOKEHb CNIONYK GTOpy B Giochepy.

KiouoBi ciaoBa: ¢Top, rpaHHMYHO AOMYCTUMi KOHLIEHTpauii, MPUPOAHE CEPEHOBHILE,
JIFOJIWHA.

Beryn

HeoOxinHicTh 3axucty Oiocdepu Bin HEraTMBHOTO AaHTPOIMOIEHHOTO BIUTUBY
CHOTOJIHI He BUKJIUKA€E CyMHiBYy. OCHOBHA MeTa €KOJIOriYHOro HOPMYBaHHsI MOJISArae y
pO3po01Ii HOPM MIKiIMBUX PEYOBUH LTS 3aro0iraHHs 3a0pyJHEHHS HaBKOJIUIITHHOTO
cepefoBHUIa Ta Oe3MeKW SKUTTA 1 MisUTBHOCTI JIOAWHW. [ONOBHMM 3aBOaHHAM
€KOJIOTIYHOTO HOPMYBAHHS € BCTAHOBJICHHS JOMYCTHMOTO THCKY Ha TEIOCHUCTEMY.
JonmycTUMUM BBaXKAETHCS TaKWii aHTPOTIOTEHHWI BIUIMB, 32 SKOTO BiJXWJICHHS Bif
HOPMAaJIBHOTO CTaHy MPUPOAHOI CHCTEMHU HE TMEepeBUINYE MPUPOAHUX 3MiH, a, BiAImo-
BiZIHO, HE BHMKJIMKAE HeOaKaHMX HACHIAKIB y KUBHX OpraHi3MiB i He MPHU3BOJWUTH /IO
MOTipIIeHHS IKOCTi HABKOJIMIITHBOTO CEPEIOBHUIIA.

Mema pobomu - aHaNi3 iCHYIOUNX TPAaHMYHO JOMYCTHMUX KOHIEHTpaLiil (pTopy B
MPUPOAHUX 00’ €KTaX Ta iX BIUIMB HA CTaH 3I0pOB’ s HaceNeHHs. J[JIs MOCATHEHHS MeTH
Tpeba BUPILIMTH HACTYIIHI NPOGIOHI 3a0ayi: 0) BUKOHATH OOTFOBOPEHHS CTUCIOL icTOpil
JOCTIKeHb; 6) BCTAaHOBUTH TpaHWYHI piBHI 3a0pyAHEHHs (TOPOM; 6) PO3pOOUTH
kyacu(ikaIliro 3pomyBalbHUX IPYHTIB 3a BMICTOM (DTOpPY; &) PO3KPUTH MHUTaHHS PO
HOpMy (TOpy B MUTHi Boi. Bei 1i MUTaHHS € MEBHUM BHECKOM B TEOpito caHiTapii Ta
I'PYHTO3HABCTBA, @ TOMY LSl CTATTS Ma€ BiNIOBiHE meopemuyne 3HAUeHH .

00’ exkmom HalIoro JAOCHiDKeHHS € (TOop, BaXJIMBUN XiMiUHUI elleMeHT 3 Ha-
BKOJIMIIHBOIO OTOYEHHsI Yy B3a€EMOIMNOB's3aHill CUCTeMi <«IpUpOAHE IPYHTOBE Ce-
penoBuile - JHOAUHA». [Ipedmem Oocniddcenuss - U OIiHKA MeA0eKOJOTiYHOro
HOPMYBaHHS TPAHUYHO JOITYCTUMUX KOHIICHTpAIlii (TOpYy B CHCTEMi «TpYHTOBE
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cepenoBuIIe-MoaruHa». CTaTTd Ma€e CYTTEBE Mpaxmuune 3Ha4eHHs i MOe OyTH BU-
KOPHMCTaHOIO Tijl Yac OI[iHKM SKOCTi HABKOJHIIHLOTO JOBKiJJIS i3 MEBHUM BIUIMBOM
aHTPOIOTeHHOT0 (haKTopy.

Crucaa icTopisi focaixKeHb

[MuTaHHS €KONOTIYHOTO HOPMYBAHHS PO3TIISAIAETHCSI BUSHUMH Pi3HUX KpaiH BiKe He
OJIHE JeCATHPiuYs, MPOTe € He AOCTaTHhO BUPILIEHWM i B TemepimHiii yac. BincyTHs
€IMHAa HayKoBa KOHLEMLis HOPMYBaHHA B 00JlacTi OXOPOHHM HAaBKOJMIIHBEOTO
cepeloBHINA B IIJIOMY 3 BpaxXyBaHHSM BCiX KOMIOHEHTIB Oioctepu. IcHyIOThH e
OKpeMi HayKOBO-METOJIMYHi MiJXOJW CTOCOBHO PpEryJIlOBaHHA EKOJIOTiYHOi SKOCTi
I'PYHTIB, PUPOTHHUX BOM, aTMOc(hepHOro MoBiTps, SAKi MpuBeneHi B podortax [2, 4, 8,
13-16, 18, 22-29].Posrnsmatoun TpoOiieMy HOPMYBaHHS BMICTy 3a0pyIHIOIOUMX
pPEYOBMH B TMPHUPOJHMX 00’ €KTaX, 3a3BUYail, BHUAIISAIOTH JBa TOJOBHUX HaIpsSMU:
CaHiTapHO-TIri€EHIYHUI Ta eKOJNOriuHMid. 3aBIaHHAM Tiri€HiYHOrO HOPMYBaHHS € 3a-
XMCT JIIOJMHU BiJl MOJIMBOIO HEraTMBHOIO BIUIMBY pPi3HMX (hakTOpiB, a MpHU €Ko-
JIOTIYHOMY HOPMYBaHHi pO3yMi€Thcs HisTbHICTH JIIOAMHU (HAykoBa i MpaBoBa), sKa
HafpaBlieHa Ha OOME)KeHHS HEeraTMBHOTO BIUIMBY Ha HABKOJMILHE CepelOBULIE s
MiJTPUMKH CTiliKOro (yHKIIOHYBaHHS MPUPOAHUX EKOJIOTIYHUX CHCTEM i 30eperkeHHs
6ionoriynoro pizHoBuIy [28].

CanitapHi HOpMU i TipaBUa Ui Pi3HUX YMHHUKIB MPUPOJHOIrO Ta MpodeciiiHoro
cepenoBuma (CanlliH), nepxaBHi ctanmapti (JIJECTH) Takok BXOIATH 0 CUCTEMH
ririeHivHUX HOpmartuBiB. CHCTeMa Tiri€eHIYHOTO pernamMeHTyBaHHS, KO HHHI KO-
PHCTYIOThCS B YKpAiHi, OIiHIOE IIKi[UTMBI YMHHUKY 3 MO3WILII «HYJIHOBOTO» PUBUKY.
BBaxaeThes, Mo MpU AOTPUMAaHHI TiTi€HIYHUX HOPMATHBIB, IIKOAA 3J0POB’I0 Ha-
CEeNleHHs He HAHOCUThCA. Mik THM, IMOBIpHICTh HETaTMBHOTO BILUIMBY Ha 3I0pPOB’S
Trozelt IIKi[UIMBUX YMHHUKIB HABKOJMIITHBOTO CEPEOBUINA iCHYE TPH OYAb-SIKOMY
piBHi, BiqMiHHOMY Bi HyJbpoBOTO [29].

3arajpHOBIIOMO, 110 3a0pyIHEHHS HABKOJIMIIHBOIO CEPelOBHINA iCTOTHO MOTip-
ulye cTaH 370poB’sl HacesleHHd. HecnpuaTnuBuil BIUIMB Pi3HOMAHITHUX aHTPOINO-
reHHUX (aKTOpiB MPU3BOANTH N0 30iNBIIEHHS PIiBHS CMEPTHOCTI, 3aXBOPIOBAHOCTI,
noripimenHs Gi3nYHOro PO3BUTKY Ta iHIIMX HEraTMBHUX HacliakiB. CyJacHa cuTyauis
XapaKTepPU3yEThCS THM, IO, HE3BAXKAIOUM Ha JesKe 3HIDKEHHS PiBHS 3a0pyAHEHHS
HaBKOJIMIITHBOTO ~ Cepe/IOBUIA TPOMHCIIOBUMHU  TAMPHUEMCTBAMH, 30€piratoTbes
MiJIBUILEHI KOHIEHTpallii TOKCUYHUX PEUOBUH Y TPYHTi, IPUPOJHUX, Y TOMY UHUCIi B
MUTHUX BOJaX, aTMOC(hepHOMY MOBITpi [7].

OcobnuBe 3HaueHHs, 3 TOIVISY Ha €KOJIOTiUHMH CTaH HaBKOJMIIHBOTO cepel-
OBMILA, BiflirpatoTh MikpoeneMeHTH. Jlo wmixpoenemenmis 3auuciaiome Ximiuwni ene-
menmu oonitanmui (0006’ 13K06L) OJisL POCIUHHUX | MEAPUHHUX OPSAHIZMIG, GMICT SKUX
Y IDYHMAX GUMIPIOEMbCA GENUNUHAMU HNOPIOKY n10%n10°% (3a A. II. Buno-
rpagoBuM). Y JliTepaTypHHX JDKepenax I eleMEeHTH Ha3HMBaloTh TaKokK: <maii»(D.
Knapk), «pinkicui»(B. B. [N'onpammit), «po3cisai»(A. €. ®epcman) Tomio. Hasenene
BHULIIE KiJIbKiCHE BU3HAUEHHS € JA0BOJi YMOBHUM. B cyyacHe MOHATTS «MiKpoeneMeHT»
BKJIaJIalOTh He TiJIbkM HOro KinbKiCHWM BMIiCT B opraHizmax, a i pojib y mepediry
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OioxiMiuHMX TponeciB. BcTaHOBNEHO, MO KibKiCTH €eMEHTIB i CMONYK y pi3HUX
CHUTYyallifX MOXe BiJirpaBaTH sk MO3UTHBHY, TaK i HETaTUBHY poJib. Jleski pedoBuHN y
HE3HAYHMX KiIbKOCTSX HEOoOXimHi [UIi HOPMAIBHOTO PO3BHUTKY OpPraHi3MiB, MPOTE y
MiABUIIEHUX - if0OTh Ha HUX TOKCUYHO. Takuii TyamicTHYHMIA BIUIUB XiMi9HOTO CKIIaIy
JIOBKIJUISA, 30KpeMa i IPYHTOBO-€KOJIOTIYHOTO, Ha JKUBi OpPraHi3MHU CIIOCTEPIiraeThes s
Oynp-KMX pPEYOBWH, OJHAK - HAWKOHTpPACTHIIle Il BHSBIAETbCA HA MPUKIAILL
MiKpOEJIeMEeHTIB.

3a B. A. KoBiow, MpakTUYHO JJii KOXKHOTO eJieMEeHTa iCHYIOTh YOTUPU PiBHi
KOHIIEHTpaIii: degiyum enemenma, onmumanvruii emicm, niosuwenuti (npunycmu-
mutt) emicm i dyoice gucoxuil (remanvruii). To6To, npu nedinuti BMicTy ejeMeHTa st
JKMBUX OPraHi3MiB fOro po3ryisaaroTh sIK MiKpOEIeMeHT, a TIPH HAIJINIIKY BBOKAOTh
3abpyaHioBayeM [18]. MikpoenemMeHTH y MEBHUX [03aX € HEOOXiAHUMHU JIst
(yHKLIIOHYBaHHS OpraHi3My, ajie iX HaJJIMIIOK y MPUPOJHOMY CEpeloBHII MOXe
BUKJIMKATH Pi3HOMaHITHI 3aXBOPIOBaHHsA ab0 ypaXKeHHs BCHOTO opraHismy. Jlo Haii-
OiNBII CymepewInBUX MiKpOeIeMEeHTiB, oMo HOro ONTUMAFHOTO BMICTY B Xapdo-
BOMY JIAHITIO3i, BiTHOCUTBCs (GTOp. Bimomo, mo Hectaya dropy, sk i HaUIMIIOK, B
MPOAYKTAaX XapyyBaHHS i MHUTHIM BOJi HETaTWBHO BIUIMBAIOTH HA OPTaHi3M JIIOIWHH,
BUKJIMKAIOYM TP LBOMY pi3Hi 3axBoproBaHHs. OCOOIMBO HETAaTUBHUM € HaJJTUIIOK
¢topy. IlposiBamu iHTOKCHKALIT (TOPY € MOpyIIEHHS OOMiHY peuoBWH i pe3opOril y
KIiCTKOBi#f TKaHWHi, MOTipUIeHHS iMyHOOIOJIOTiYHOI PE3MCTEeHTHOCTI, 3HM)KEHHS aK-
THBHOCTI y MEUiHIli Ta HUPKaX JIy)KHOI Ta Kucioi ¢ocdarasu, kanpuudikamii sereHeBoi
TKaHUHHU, YMOBUIBHEHHS MNPOLIECIB POCTY Ta CTAaTEBOrO PO3BUTKY. IHTOKCHKALlis
Npu3BOUTH A0 (PItoopo3y 3yOiB i KiCTOK, TOPYLICHHS OTMOPHO-PYXOBOrO amapary,
remnatuTy, HeWpOUMPKYISIpHOT JUCTOHIT, IucTpodii Miokapaa, racTpuTy, pUHITY, 3MiH
EKT [8]. ToMy € akmyanbroio OLlIHKa HasBHUX FPAaHMYHO JOMYCTHMHUX Ta ONTHMAITh-
HUX PiBHIB BMicTy (TOpy B 00’ €KTax HABKOJIMIIHBOTO CepeoBMIIA Ta iX BIJIMB Ha
3/10POB’ sl HACEJICHHS.

Pe3ynbTaTu Ta iX 06roBopeHHst

Jna 3amo0iraHHd HeraTMBHMX HAcHiJKiB BIUIMBY 3a0pyAHIOIOYHUX PEYOBUH Ha
OKpeMi KOMIOHEHTH MPUPOAHOTO cepelloBUIla HeoOXiIHO 3HATH TXHi rpaHWYHI PiBHi,
3a AKUX MOXJIMBAa HOpMallbHA >KUTTEMISIBbHICTG i (YHKILIOHYBaHHS OpraHi3MiB.
OCHOBHOK BEJMYMHOI €KOJIOTiYHOTO HOPMYBaHHS BMICTY IIKIJJIMBUX XiMiuHUX
CTOJIyK B KOMIOHEHTaX MPHPOIHOTO CEPeNOBUINA € SPAHUYHO OONYCINUMA KOHYEH-
mpayis (TOK). TJK - ue Takuil BMIiCT IIKiAJMBOI PEYOBMHU B HABKOJMIIHLOMY Ce-
penoBHILi, KNIl MPH MOCTIITHOMY KOHTaKTi abo 3a MeBHMI MPOMIXKOK Jacy Mmaiixe He
BIUIMBAE Ha 3J0pPOB’Sl JIOAWHU i HE BHUKIIMKAE HETATUBHUX HACTINKIB y il HAIAAKiB.
[pwn Bu3nauenni ['JIK 6epyTh 10 yBaru He TiJbKM BIUTUB 3a0pyAHIOBATBHOT PEYOBHHU
Ha 3/10pOB’ i JIFOJMHY, ajie i ii BIUINB Ha TBapHUHM, POCIMHHU, MiKpOOPTaHi3MH, a TaKOXK
Ha MPUPOIHI KOMIUIEKCH 3arajioM.
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I'’1K 3a0pyaHIOBAIBHAX PEYOBHH /IS MOBITPS, BOJH, IPYHTY, XapUOBUX MPOAYKTIiB
i KOpMiB BCTAaHOBIIOIOTH Y 3aKOHO/IABUOMY MOPAAKY a00 peKOMEHIYIOTh KOMIETEHTHi
ycTaHoBH. BMicT XiMiYHMX CHOMyK Yy HaBKOJWIIHBOMY CepellOBHIN TMOYajn
koHTpomoBatn me B 1925 poui. B 1949 poni Bnepme Oynu BCTAHOBIEHI AesKi
TPaHNYHOMONYCTAMI KOHUEeHTpawii 1 arMocdepHoro nositps, B 1950 poni - mst
BOJIW, | BXE Ti3HiIe /Ui TPYHTIB i pocinH. IHTerparsHUM KpUTepieM HeOe3neKH Xi-
MiYHMX €I€MEHTIB AJIs JIOAWHU NPH IXHbOMY MOMaJaHHi y HaBKOJIMIITHE CEPEOBHUILE €
IPaHUYHO JOMYCTUMIi KOHIIEHTpaAIlil B aTMOC(epHOMY TOBITpi, Bofi i IpyHTi [4, 10-13,
21,22]. Ha cporomHi rpaHWYHO IOMYCTHMi KOHIIEHTpalii (GTopy po3pobieHi s
MOBITpS, IPYHTIB, TPUPOIHOT i MUTHOT Boxy, pociuH (tabi. 1).

Tabmuug 1
Kpurepii ouinku ctyneHnsi 3a6pyaHeHHs ¢Topom NpHpoaHoi i nuTHOI Boau, I'pyHTy,
pocauH (Taéauus ckiaagena 3 ypaxyBanusam JICTiB)

. - I'pynr
Cryninb Boaa B T.4. Koedinienr Pocaunn 1
3a0py/AHEeHHS NHTHA He0e3neKH, ®rop 3ara i loro - ar/xr
¢ropom mr/i c/TAK TOP 3arabHuit Top . Boop!
Mr/Kr YHHHHI MI/KT
Jonycruma 0-0,7 0-1 0-500 0-10 0-50
Kputnuna 0.7-1.5 2-3 500-800 10-30 50-100
Henonycruma Ginbie 1.5 >3 6inbie 800 binsme 30 > 100
rJIK 15 - 0-50
A 1C

* 3HaueHHS 115 {y)KE Yy TIMBUX ab0 yIKE CTIKMX BUIB POCTMH HE BPAXOBYBAIIUCS.

[lig rpaHUYHO JOMYCTHMOIO KOHIICHTPAII€I0 aTMOC(EPHOTo TMOBITPS PO3YMilOThH
TaKy KOHIIEHTpAIIil0 XiMiYHOI peYOBUHM Y TIOBITPi HACETICHNX MICIlb, IKa HE BUKJIUKAE
npssMoro abo HETMPSIMOTO IIKiJTMBOTO BIUIWBY Ha JTIOJWHY HEBU3HAUCHO TPUBAIHI Yac.
KonuenTpauiss ¢ropuaie B armocdepi OifplIocTi MiCBKMX 1 CINBCBKMX paiioHIB
HACTITBKM HM3bKA, MO il Baxko 3adikcyBatn. OcHOBHa HebOe3neka 3a0pyAHEHHS
aTMoc(epHOTo TOBITPS BUHMKAE B paifoHaX NMPOMUCIOBUX MiAMPHUEMCTB, Y BUKHIAX
SKAX YTpUMYIOThcs Gropuan. Lli BUkumu BemyTh 10 3a0pyAHEHHS POCIWH, TPYHTY,
MOBEPXHEBUX BOJ 1 CTBOPIOIOTH HeOe3leKy BKIFOUSHHS B XapyoBHM JIaHIIOT.
['pannyHO AomMycTMMi KOHIEHTpauii ¢pTopy B aTrMocdepHOMY MOBITpi s MiChbKUX
nocenedb (JICT Ne 1892-76)ctaHoBNATh: 1is razononionux crnonyk (HF, SF,4, NaF)
pasoBa MakcuMaibHa - 0,02 MF/M3, nepeciyHoz000Ba - 0,005MF/M3; ISl pO3YMHHUX
Heopraniuaux ¢ropunie (NaF, Na,SFe) pazoBa makcumaneHa - 0,03 mriv® i nepe-
ciynonmobosa - 0,01 MF/M3; IUTA TIOTAaHO PO3YMHHUX HeopraHiuHux ¢ropumi (AIFz,
CaF,, N&AlFg) pazoBa makcumanbhia - 0,2 MF/M3, nepeciunogobosa - 0,03 Mrive,
[Tporte, nipu BMicTi pTopuaiB B aTMochepHOMY MOBITpi HUXkUE ad0 Ha PiBHI iCHYIOUMX
I'JIK, O6ynu 3adikcoBaHi BUMaAKK 3aXBOPIOBaHHS 1 3arubeni Bequkoi poratoi xyao0u,
YIIKOJPKEHHS! XBOIHOT pOCIIMHHOCTI, 3HMXKEHHSI BPOYXKAO Ta iHIII HEeraTuBHi eeKTH, Ha
MiJICTaBi YOro AOIINILHO MEPerisiHyTH iCHYIO4i HOPMaTUBU BMIiCTY (pTOpUIiB y MOBITpi
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Ta IHIIMX KOMIIOHEHTAX MPUPOJIHOTO cepepouina [3, 4, 9, 15, 19].

OLiHIOIYM PO3MipH LIKOJM Bil XiMiuyHOro 3a0pyJHEeHHs aTMOoc(epHOro moBiTps B
VYkpaini, HeoOXxinHO mpuiiMaTu 10 yBaru, 1o 3a0pyAHEHHS aTMOC(HEPHOro MOBITPS
MOXKE. 3HIKYBaTW aJanTallifiHi MOMJIMBOCTI OpraHiamy i, Sk HacJilloK LbOTO,
CTiliKiCTh 70 HEraTMBHUX YMHHUKIB iHIIOT eTionorii; MmiJBMIIYBaTH piBeHb 3aXBO-
pIOBaHOCTI, B TepLIy 4Yepry, XBOpoOaMK IUXajbHOI CHCTEeMH Ta BIUIMBATH Ha pPiBeHb
cMepTHOCTI HaceneHHs [20].

Bcranosnenns ['JIK 3a0pyJqHIOBAIBHUX PEUYOBMH Yy IPYHTaxX JIOCHTh CKIIaJHE
nMUTaHHs. 3 OJHOro OOKy, TPYHTOBHWiI NMOKpHB — L& cepeloBHUIle, HabaraTo MeHII
pYXJIMBe, HiXK MOBepxHeBi BoJau i aTMocdepa, i akymyJdlis XiMiYHUX CHONYyK, fKi
HaIXOJATh Y TPYHT, MOXKE BilOyBaTHCs MPOTATOM TPUBAIOrO 4acy, MOCTYMOBO Ha-
ONMXKarYKUCh 10 TPAHUYHO JOMYCTMMHUX KOHLEHTpalliii. AKTUBHE MikpoOiosnoriuHe
KUTTA TPYHTY i (i3uKo-XiMi4yHi mpoliecu, siKi BiOyBarOTbCS B HbOMY, CIPHUSIOTH
TpaHchopMalii CTOPOHHIX PEUOBMH, fAKi HaAXOAATh y TIPYHT, MPUYOMY, Hampsam i
IIMOMHY [[OTO MPOLIECY BU3HAYAIOTh 0arato YMHHUKIB. Y JeIKUX BUTAJKax pyiHY-
BaHHS 3a0pyJHIOBAILHUX PEUOBWH i iXHs Mirpaiis Taki maii, 110 HAIMU MOJKHa 3He-
BOXUTU. B iHIIMX BUMagkax pe3yibTaTu Mepebiry mpoleciB aerpaaaiii Ta mirparii
CTOPOHHIX XiMIYHMX CTONYK IPYHTY, TIOPiBHSHO 3 TeMIMaMH IXHbOTO HAaJIXOMKEHHS, i
Meka TXHbOrO HaKOMWYEHHS B IPYHTi 3yMOBIIOIOTBCS PiBHOBAror MiXK MpOLECOM
HaJ[XO/KEHHS 3a0pyAHIOBAIbHUX PEYOBUH Ta IXHIM BUAAICHHSAM LIISIXOM PYHHYBaHHS
abo wmirpanii. Omxke, ['JIK 3a0pynHiOoBaJbHUX PEYOBUH Y TPYHTax BHU3HAUaAKOTh He
TiNbKK 3a TXHBOIO XiMiYHOK MPHUPOIOIO i TOKCHUUHICTIO, a il 32 BINAaCTMBOCTAMHU CaMHX
IPYHTIB, BiAAMOBiZHO 10 reorpadiyHOro 3aKkoHy cucTeMHocTi. Ha BiaMiHy Bia moBiTp i
BOJI, TPYHTH 30HATLHO-TEHETHYHOTO PsAY HACTIIBKYU BiPi3HIAIOTHCS OJVH BiJl OJHOTO
3a XiMiYHMM CKJIaZIOM i iHIIMMM BJIACTUBOCTSIMH, IO AJISi HUX HE MOXYTb OyTH
BcTaHOBJIeHI yHidikoBani piBHi ['JIK, BiamoBigHO 1m0 3akoHy reorpadiuHoi
nokanbHOCTi. Lli piBHI MOBHMHHI 3ajeaTH BiJi KOHKPETHUX YMOB: OiOKJIiMAaTHUHUX
ocobnmMBoCTel TNPUPOAHOI 30HHM, BIACTHBOCTEH TIPYHTY, BHUPOLIyBaHUX KYJBTYP,
CUCTeMM JOOpUB, arpoTeXHiku Toulo. Bin iHIIMX KOMMOHEHTIB NaHamwadpTHOT chepu
IPYHT BiJIpi3HS€ThCS 1ie it TUM, 110 3a0pyAHIOBAIIbHI PEYOBHHH HAIXOIATh Y HBOTO HE
TiTBKY 3 aTMOC(HEPHUMH OTajaMu, IOJIMBHUMH BOJaMH, Y CKJIaJli 0aacToOBUX peYOBHH
i pi3HMX BiIXOJiB, alleé i BHOCATLCS HAaBMHUCHO, sK JoOpuBa. TyT maroThCs O3HAKU
BIUIMBY QHTPOIIOTEHHOTO (aKkTopy.

CucremaTiyHe BHECEHHsS MiHepallbHUX JOOpWB i XiMiUHMX MeENiOpaHTiB, sIKi BU-
KOPHUCTOBYIOTh 3 METO IMiJBUILEHHS POJIOYOCTI I'PYHTIB, HEMUHYYe TMOB's3aHe i3
BHECEHHSIM y TIPYHT 3a0pyJHIOBAIbHUX PEUOBHH, sIKi 3[aTHi MPOSBISATH TOKCUYHHI
BIUIMB Ha POCIMHU, TBapHHU i Jrojeil. OMHUM i3 TaKMX eNeMEeHTIB, KUl MoXe Mic-
tuTCa B (hochopHUX A00puBax i piBeHb sikoro Tpeba KOHTPONOBATH, € came (Top.
Cepen HasBHUX 3a0pyJHIOBAIBLHHX CIONYK (TOp HaJEXKUTHh N0 HaliHeOe3meuHilmx
eneMeHTIiB (Tabn. 2). Taka BIAacTHBICTh 3yMOBJIEHa Iy’Ke BHCOKOIO XiMi4HOMO i 0io-
JIOTiYHOI aKTUBHICTIO eJIeMeHTa Ta Pi3HOMAHITHICTIO MPAMUX i MOOIYHUX HECTIPH-
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ATIUBUX HacliakiB. Hacninku Bix ¢raopHOTo 3a0pyaHEHHS MPOSBISIOTHCS Y
MOIIKO/DKEHHI  POCNWH, 3HWXKEHHI BpoXkaloo, 3MiHI  (i3WKO-XiMiYHIX
BJIACTUBOCTEH TIPYHTY, 3MEHIIEeHHI pOAIOYOCTi TIPYHTIB, 3aXBOPIOBAHHI
TBapwyH i Jofelt.

Tabnuus 2
BinHeceHHsl XiMiYHHX pe4OBUH, sIKi HAAXOAATH Y IPYHTH 10 KJaciB Hefe3MneKH
[17]
Kaac -
HeGesmeKH XimiuHa peqoBHHA
1 Muur’ siK, KaaMmiii, pTyTh, CBUHELb, CEJIEH, LMHK, (Top, OeH3u(a)mipeH

I Bop, xobaibT, HiKelb, MOIIOAEH, Mi/lb, CypMa, XpPOM

] Bapiit, Bananiii, Bonshpam, Mapranels, CTpOHLiH, aueTopeHoH

[TpuHUMIIM HOpMYBaHHS XiMiUHUX 3a0pyJHEHb TPYHTIB BiAPI3HAIOTLCS BiJ MpU-
HHATUX AN atMocepHOro mMOBITPA i MPUPOIHUX BOJ, OCKIIBKM HAIXOIKEHHS
WIKiJJIMBUX PEUOBUH B OpPraHi3Mu Jrojel i TBapuH Oe3nocepellHbo 3 IPYHTY Binly-
Ba€ThCS Y BUHATKOBMX BUMAJKAX i B HE3HAYHUX KiNlbKOCTX. ['010BHI XiMiYHi CHONYKH,
0 € B IPYHTi, HaAXOAATh B OpraHi3M dyepe3 iHuI cyOcTpaTu, SKi KOHTaKTYIOTh i3
IPYHTOM, - BOJY, MOBiTpsi, pocinuHu. Tomy mnpu BuzHaueHHi ['JIK 3a0pynHroBabHIX
PEUOBHH Y IPYHTI 0cO0JIMBa yBary NpUAiISIOTE TUM CIOJNYKaM, sIKi MOKYTb MirpyBaTH
B arMmocdepy, I'PYHTOBi ab0 MOBEpXHEBi BOOM YW HAKOMHMYYBATHCA B pPOCIMHAX.
[pupoHO, 110 TPH LBOMY 3HUKYETBCS SKiCTh CiJIbCHKOIOCIIONAPCHKOT MPOMYKILiT, 0
BUPOLLYETHCS.

MinictepctBoMm OxopoHu 3710poB'st Ykpainu 3arBepmxeHo I'IK mms Bomopos-
quHHAX GopMm ¢ropy. [lpuitHATi momycTnmi piBHI #oro BMICTy 3a TOKa3HMKaMH
UIKiUIMBOCTI: TpaHciokauiituuit - 10 mr/kr, Mirpauiiinuii (Boguuit) - 10 mr/n i
3aralibHO-caHiTapHuil - 25 Mr/kr. OCHOBOIO OLIHKU HebGe3nekH 3a0pyIHEHHS IPYHTIB,
BUKOPHCTAHWX I BHPOLILYBaHHS CiTbCHKOTOCIIONAPCHKUAX POCIUH, € TPAHCIO-
KaliiHuH MoKasHMK MWKigmmBocTi. Lle oOymoBiIeHO THM, IO 3 NMPOAYKTAMH Xapdy-
BaHHS POCIMHHOTO TTOXOKEHHs B OPTaHi3M JIFOIMHU HaIXOIWUTh y cepenHbomy 70 %
LIKIUIMBUX XiMiYHUX pedoBWH. KpiM Toro, piBeHb TpaHcioKauii BH3HAuae piBeHb
HAKOMMYEHHS TOKCHKAHTIB y MPOIYKTaX Xap4yBaHHs, BIUIMBAE HA IXHIO SKiCTh. Pi3-
HULS JOMYyCTHMUX PiBHIB BMICTYy TOKCHKAHTIB 3a Pi3HUMH TTOKa3HUKAMM IKiJJTHBOCTI
Jla€  3MOTy pO3pOOWTH peKoMeHAauii 3 TPaKTUYHOTO BHKOPHUCTAHHS TPYHTIB
3a0pyAHEHUX TEPUTOPI.

OuiHtoroun HeOe3mneKy 3a0pylHEHHsI TPYHTIB Pi3HOMAHITHUMHU XiMiYHUMH peydo-
BMHaMHU, MOTPiOHO OpaTu 10 yBaru Te, 1IO:

1 - yum Ginbuni dakTHYHi piBHI BMiCTY KOHTPOJNBOBAaHMUX PEYOBUH y IPYHTI (C)
nepeBuinytots I /{K, T06TO M Oinbine 3HauYeHHS KoedimieHTa Hebesneku (K), Tum
Oinbia HeOe3neka 3a0pyTHEHHS TPYHTY:
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K= clTJIK
2 - 4UM BUINUI KJ1ac HeOe3MeKn KOHTPOIBOBAHNX PEYOBHH, THM BHUINa HeOe3-
neka 3abpyTHEeHHS;
3 - OlliHKa HeOe3MneKku 3a0pyAHeHb OyAb-IKUM TOKCUKAHTOM TOBHHHA MPOBOIM-

TUCS 3 BpaxyBaHHSAM Oy(]epHOCTi I'pyHTY, sika BIUIMBAa€E Ha PYXOMICTh XiMiUHUX elie-
MeHTiB. [lopsmok 3pocTaHHs HeOe3rekHw 3a0pyqHEeHHS TIPyHTIB (3a JiTepaTypHUMH
JoKepellaMi) MOXKHA pO3TallyBaTH B TakWil psAA: YOPHO3eM, JEPHOBO-TiA30JMCTHI
CYTJIMHKOBUH, IEPHOBO-MIA30JMCTUH CyMilllaHuii.

KoHTtponb 3a craHoM 3a0pyAHEHHS IPYHTIB 3/iHCHIOIOTH 32 BMICTOM SIK BaJOBHX,
Tak i pyxoMux ¢opm eneMeHTIiB (Tabm. 1). [lepeBaxkHa dyactuHa dropy y rpyHrax (1o
95%)3HaxomuThes Yy HOpMi MaTOPO3UMHHUX CHONYK. AJle HalOiIbIIOK Miporo 0epyTh
yuacTb y mporiecax, sKi BiAOyBalOTbCS B CUCTEMi «IPYHT - MemiopaHT (1oOpuBO) -
pocnHa» pyXxoMi, 30kpeMa BOJOpo3uuHHI (opmu ¢ropy. 3polieHHs NPUBOIUTH 10
30iMBIIEHHsT KiIBKOCTI BOMOPO3YMHHOrO (hTOpy B TpyHTaX, SKMH MOXKE JIerKo
BWJIyTOBYBATHCh i3 TPYHTIB, CTBOPIOIOYM 3arpo3y 3a0pyIHEeHHS LM elIeMEeHTOM Ieo-
XIMiYHO 3aNeKHUX NaHMmaQTiB i MicHeBUX kepen BopomoctadyaHHs. OcobnuBo
aKTyaIbHUM € BU3HAUEHHS TPAHUYHO JOMYyCTUMHX KOHIIEHTpAIili BOJOPO3UMHHOTO
¢Topy anst miBaHsa Ykpaiau. [1pn 3pomenHi MirpauiiiHi BIacTUBOCTI pTOPHAIB 3HAYHO
301TBIIYIOTECS, IO CTAHOBHTH 3arpo3y IOTro HagXO/DKeHHS B TPYHTOBI BOAM Ta
POCJIMHHY MPOAYKLIO.

Ha mincraBi HasBHOI aBTOPCBHKOI, @ TaKOXK OTPUMAHOI B XO/i JOCHiIKEeHb Pi3HUMHU
aBTopamu, iHpopmalii po3pobreHo Kiachdikarifo 3polryBaHNX TPYHTIB 3a BMICTOM
BOJIOPO34YMHHOTO (Topy (Tadin. 3).

Tabnuusg 3

Kaacudikauis 3pomiyBaHux rPyHTIB 32 BMiCTOM BO0PO34HHHOTO ¢ropy [1]
BwmicT Boopo3unHnoro ¢gropy, Mr/kr

PiBens BmicTy ropy

Husbkuit 3
CepenHiit 3-6
Bucoknii 6-9

I'pannuHO HoMycTHMi KOHUIEHTpALii (GTOpY U POCINH € YMOBHUMH, OCKIJIbKH HE
BPaxOBYIOThCSI 3HAYEHHs JJIs IyXe uyTauBUX abo cTilikux BuAiB pociuH (tabi. 1).
HaiiBupasHia o3Haka HecTadi (pTopy y pociuMHax - MOpPYUIEHHS iX HOpPMajbHOro
pocTy. Y HeBeNMKUX KOHLUEHTpaLisiX CIodyKd (hTOpy NPU3BOAATE 10 KOPOTKOUACHOTO
MOLIKO/PKEHHS POCIMHHOCTI. 3HAaUHe HAKOMUYeHHs (TOpy B IPYHTI i POCIMHAX MOXKe
MPU3BECTH A0 XPOHIYHOTO MOLIKOKEHHs a00 3arudesti pociuH.

3a0pyAHeHHS POCIMHHOCTI (PTOPUCTUMY CTIONyKaMu BeJie (3aJiekHO Bin mpo3u) Jo ii
VIIKO/DKEHHS 4YM HaBiTh 3arubeni JepeBHUX (opM, TMepeBaXHO XBOWMHUX MOpil, a
BUKOPUCTaHHs 3a0pyJHEHHUX CillbCbKOTOCHOAAPCHKUX POCIAMH 1 KOPMOBUX TpaB
CTaHOBUTb HeOE3MeKy OTPYEHHS ISl JIIOJIei, JOMAIlIHIX i IMKUX TBapHH.

Exonoriunuii cTaH BOAHUX pPECypciB 3HAUHOIO MipOI0 BH3HAYAE€ CTaH 370POB’s
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HaceneHHs. ['paHWYHO JOMyCTMMa KOHLEHTpaLis XiMidHOI pevyoBWHM y BOZi BOMO-
HMMUII periaMeHTye TaKy WOro KOHILEHTpALlilo, IO He BUKJIMKAE B OPTaHi3Mi MPSMOTO
ab0 HempsIMOTO IIKiJUINBOTO BIUIMBY MPOTSATOM BCHOTO JKUTTS JIFOAWHH, HA 3IOPOB’ S
HACTYITHUX TTOKOJiHb i HE TOTipIIye TirieHiYHi yMOBH BOJOKOPHCTYBaHHS.

3rinHo 3 Jepxcrangaprom 17.1.1.03-86BomokoprcTyBaHHS KiacupikyeTbes 3a
TaKUMH O3HAKAMM:

- 3a LiIsIMM  BOJOKOPHUCTYBAaHHS - TOCMOJAPCHKO-NUTHE, KOMYHAJIbHO-
no0yToBe, CillbCHKOroCmoAapcbke, Ajsi pPUOHOrOo roCHOAAapcTBa, AJsl  BOJHOrO
TPaHCIOPTY;

- 3a 00’€KTaMM BOJIOKOPUCTYBaHHS - TMOBEPXHEBi, MiJA3eMHi, BHYTpillHi Ta
TepUTOpianbHi MOPChKi BOIIH;

- 3a crocoOOM BUKOPHUCTAHHS - 3 BUIIyYEHHSM BOJM Ta 3 11 MOBEPHEHHSM, 3 BU-
Jy4eHHSM BoJM Oe3 MoBepHeHHsl, 6e3 BUITyUYeHHS BOJHU.

Jnist caHiTapHOT OLIIHKM BOJM BUKOPUCTOBYIOTBCS HACTYIHI MOKA3HUKU:

- IpaHMYHO JOMYCTHMi KOHIeHTpalil peyoBrH y Bomi (I'JIK);

- OpiEHTOBHO AoMycTUMI piBHI peuoBuH y Boai (OIP);

- JiMiTyt0Ui O3HAKM MKiAIMBOCTI (CaHiTapHO-TOKCHKOJIOTIUHUIMA, 3arajibHoO-ca-
HiTapHUH, OpPraHoNeNTUYHUI 3 po3ILU(pPYBaHHSIM HOro BIACTUBOCTEH: BIUIMBY Ha
KOJIip, YTBOPEHHS MiHM Ta IUJTiBKM, HaJIaHHsI IPUCMaKY);

- KJ1ac HeOe3MeyHOCTi peuoBHH. BinHeceHHs MKiATMBIX PEUYOBHH J0 KI1acy He-
0e3mekn 3aJeKUTh BiJl IXHBOI TOKCUYHOCTI, 34aTHOCTI BUKIMKATH BignaneHi edekTH,
Bil BUIYy JiMiTylO4OTO TOKa3HWKA IIKi[UIUBOCTI. SIk BUmHO 3 Tabmmui 4, drop
BiTHOCHUTBCS 10 HalBUIOTO KJlacy HeOe3MeKH, IO 3yMOBIICHO HOro BHCOKOIO XiMid-
HOIO i Oi0JIOTIYHOIO aKTHBHICTIO Ta Pi3HOMAHITHICTIO MPAMHX i MOOIYHMX HeCHpH-
STIMBUX HACTIiJIKiB.

Tabmuns 4

Knacu HeGe3ne4HocTi pisHUX XiMiYHHX eJleMeHTIB, fIKi BXOAATh A0 CKJIady BOIHUX

00’ €KTiB
Kuac . .
Hebe3neKn Ha3Ba XiMiuHHX eJIeMeHTiB Ta pe40OBHH
1 Muur’ sik , Kaamii, pTyTh, CBUHELb, CeJIeH, UHK, GTop
1l [Bop, koOanbT, HiKeJb, MONIOAEH, Mi/lb, CypMa, XpOM, KPEeMHili, 6eH30J1, IUXJI0OpeTaH, HaTpiii,
HITpUTH
1l (Bapiif, Bananiii, Bonb)paM, MapraHelb, CTpOHLIiH, 3ai1i30
\% Kanponakram, HadTonpoayKkTu, eHo

I'’IK ¢ropy y Bomoiimax CHI™ € B mexxax 0,7-1,5mr/n (JICT 2484-54).Anani3 cy-
YacHOT JIiTepaTypH CBiAUMTh PO MiABUIICHHS (JOHOBOTO BMicTy QTOpYy Y BOJOMMAX 110
1,3-1,7wmr/n nopiBHsiHO 3 piBHeM 504X pokiB MuHYyJoro cropivus - 0,3-0,8mr/n [4],
4yepe3 L0 MOTPiOEH CTPOrWii KOHTPOINb 3a BMICTOM CHONYK (pTOpy B TOBEpXHEBUX
BOJIaX.

3HauHa KiJIbKiCTh 3a0pyIHIOIOUMX PEYOBUH MOTpAIJSE€ 10 BOJAHUX 00’ €KTiB 3 J0O-
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LIOBUMH 1 TajJuMU BOJAMH, CTIYHMMHU Bojamu. Tomy, KpiM JepaBHOrO KOHTPOJIIO,
CTaH BOIW KOHTPOIIOETHCS IMiIPUEMCTBAMU, KOTPi BUKOPUCTOBYIOTH BOAY Ta CKU-
JIAlOTh CTOKM y Bopolmmuiia. ['paHndHO momycTnMmi KoHueHTpawii ¢ropy B CTiUHMX
BOJIaX Mpe/ICTaBIeHi B Ta0I.5.
Tabauwa 5
I'pannyHo nonycTumi KoHUeHTpauUii pTopy B
CTIYHHMX BOJAX

Hasga nignpuemcrs Bwmicr ¢ropy, mr/t
Tocnonapcbko-nodyToBi 0,7
KyspTypHO-1106yTOBI 0,7t
Pubne rocnogapcrso 0,01
Canllin 15—0,7

AHai3 9YMCeNbHOCTI HOPMOBAHNX MOKA3HUKIB SKOCTi BOJIY 32 OCTaHHI ACATHPIUYS
BKa3ye Ha CHCTEMaTH4YHE 3POCTAHHS HOPM, IO TOB's3aHe 3 MOCTIHUM 30iTbIICHHIM
KiTBKOCTi pedoBHWH, IO 3a0pyIHIOIOTH BOAY Ta CYYacHUMH aHAJiTHIHUMHU
MOXJIMBOCTSIMHU ifieHTH(iKallil Ta BU3HAUSHHS BIUTMBY LMX 3a0pyJHEHb Ha 37I0pOB’S
moauHu [20]. 3a XxapakTepoM BIUIMBY XiMiUYHHMX €JIEMEHTIB Ha OpraHi3M JIOAWHU
BUPI3HSAIOTH €CCEHIlialIbHi, YMOBHO €CCEHIliaJIbHi, TOKCHYHI Ta MOTEHIIHO TOKCHYHI
ximiuHi eneMenTH. JIo ecceHIialbHUX HaleXaTh XUTTEBO HEOOXiIHI elleMeHTH, Oe3
SKAX OpraHi3M He MOke Hi 3pocTaTy, Hi (yHKUIIOHYBaTH, a MpH HEJTOCTATHHOMY HOTO
HaJXO/KEHHI po3BHBalOThCs XBopoOu [8]. DrTop BimHOCMTBCS JO0 YMOBHO
eCCeHLIaNbHUX XIMIUYHMX €eJIEMEHTIB. YMOBHO €CCEHLIAJILHUMHU € Taki eJIEMEHTH,
JNediuuT Y HAAJUILIOK SAKUX Yy TOOOBOMY pallioHi CIpUUYUHSE HeraTUBHI 3MiHM Y CTaHi
3J10pOB’ 4.

[luTHa BOJa € OAHUM 3 OCHOBHHX JDKEpeNn HaIXOJpKeHHs (Topy B OpraHizm Jo-
JIMHH, HEJOCTaTHIH BMIiCT skoro y BoAi (Hmkde 0,6 Mr/n) BukIMKae kapiec 3y0OiB, a
3aiiBuit (6inpne 1,5 Mr/m) - Moxe OyTH MPUYHMHOIO €HAEMiYHOro (Iroopo3y 3y06iB i
kictkoBoro ckenety [20]. BMmicTy ¢ropy B MUTHUX BOAax Ta HOro BIUIMB Ha CTOMATO-
JIoTivHe 3710pOB’ 1 HaceNeHHs MpejcTaBieHi B Tabnuili 6.

Sk BuaHO 3 Tabn. 6, Pprop Bosolie NyKe By3bKUM JianazoHoM ¢i3iooriYHUX HOPM,
10 poOUTH MPOOJIEeMY TiriEHIYHOrO HOPMYBaHHs TOPY Y MUTHIN BOAI Iy’Ke TOCTPOIO i
akTyanbHor. Tak, nerki ¢opmu ¢uroopo3y MoxyTh crioctepiratucs B 20% Bunaagkax
MpY BXKMBaHHI Boau 3 BMicToM ¢ropy 1,5wmr/in. 3axBoproBaHiCTh HaceJeHHs Ha Kapiec
MiBUILYETBCS MPU BXKMBaHHI BOAM 3 BMicToM ropy 0,7 mMr/n i HuKue.

INeBHa kinbKicTh GTOPY MOCTYyTAE B OpraHi3M JIOJWHY He JIUIIE 3 MUTHOIO BOJIOIO, a
i 3 IpPOIyKTaMK Xap9IyBaHHS POCIMHHOTO Ta TBAPUHHOTO MOXOHKEeHHs. BMicT gropy B
XapuoOBHX MPOMYKTAX pI3HOTO TOXODKEHHS MepeBaKHO He3HauHWid. Tak, 3epHOBI
KyJBTYpH, SKi BUPOIIYIOTHECS HA YOPHO3EMHHUX MOJISIX YKpaiHH, mepecigHo mMicTath < 1
mr/kr ¢ropy, a kaprorust - Tinbku Big 0,110 0,4 Mr/kr. B mosoni, M’ sici, piukosiii pubi
Ta B Di3HMX OBOYax BMICT (Topy cTaHoBUTH mnepeciuno Bix 0,1 mo 1 mr/kr (3a
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ONTUMANBHOT KOHLEeHTpalii ¢propy B NUTHIM Boai). LlboMy Gararto sik crpusie cydacHa
TEXHOJIOTisl OYMIIEHHS BOIHM Ha BOJONOCTAYAIbHNX CTAHLIsX.
Bucoki xonuentpauii ¢ropy 3adikcoBaHi B JHUCTI OKpeMHX COpPTIB Haro, a TaKOX Y
MPOJYKTaX MOPCHKOrO MOXODKEHHs: pubi, mMonrockax, Bogopoctsax [7, 30]. Tomy B
1isloMy, KpaifHbOIO Mipolo, B CTEMOBI 30HI HaIIOi KpaiHW, XapyoBi MPOIAYKTH Ta BOAA
MicTATb QTOp B Tilf KiIBKOCTI, 110 pekomenayeTbest BO3.

Tabaus 6

BmMicT ¢Topy B NUTHUX BoAAX Ta iX Kiaacudikauisi 32 NOKa3HHKOM Hede3NeKH Ta
HACJTIIKAMH BILIUBY [6]

Kaac ne6e3nexn F, mr/n Hacniaku BIUIMBY HA OPraHi3m JIIOAHHA

KoHueHTpallis npy sKii 3aXBOPIOBaHICTb HACENIEHHs KapiecoM 3y0iB
B 3-4pasu Gisblua, HK PY ONTUMAIbHIN KOHLEHTpaLii ¢ropy; y
10 0,3 | niteii criocTepiraeTbes 3aTpUMKa OKOCTEHIHHS | Ae(eKTn
MiHepaJtizauii kictok. TssMucTicTh eMalti 3y0iB NEPIIOro CTYNEHs
Moxke crocrepiratucs y 1-3%HnacesneHHs.

Jly>ke HU3bKa KOHLICHTpaLlist

Husbka KOHLUEHTpaLis 0,3-0,7 | Kapiec nepioro cryneHs y 3-5%HaceNeHHs.
OnTMaIbHA KOHLIEHTpALLis 0,7-1,1 3axXBOPIOBAHICTh KapiecoM 0JIM3bKa J10 MIHIMAJIBHOI.
[linBuieHa, ane e goMycTUMa 1,1-1,5 | ®moopos y 20%mopei.

KOHLIEHTpaLlis

Buwe TpafuiHo Aoy CTUMOf 1,5-2 Dioopo3 y 30%HaceseHHs.
KOHLEHTpawii
Bucoka KOHIEHTpaLlis 2-6

Jlo 80%HaceneHHs cTpakaae (uroopo3oM B EHAEMIUHOMY paiioHi.

Jlo 80-100%HaceneHHs ypaxxeHo (Iroopo30oM 3 NepeBaKaHHAM
6-15 BaXKHUX (popM. VY JliTell 4acTO COCTEPIratoThes NOPYLIEHHS B
PO3BUTKY i MiHEpali3allii KiCTOK, Y J0POCIUX - OCTEOCKIIEPO3
KICTOK.

Jly’ke BUCOKA KOHLEHTpALLis

[lpn mpoMy Bce X OCHOBHUMH JKepellaMH HaaXO/DKEHHS (TOpy B OpraHizMm
JIOAWHY € TUTHA BOJA Ta MPOAYKTH XapuyBaHHA. CydacHi MOCTiDKEHHs IIOJ0 BHU-
3HaueHb BcecBiTHROI oprasizalii 0XOpoHM 370pOB’ s MPO AOMYCTUMY ILOJCHHY 103y
HaJXOKeHHs GTopy B opraizm moauHu (8 Mr) BBaKAIOThCS 3aCTapiIiMHU, OCKIJIBKH
OyJM BUMAJKU OTPYEHHS JIIOJCH MPU HAJIXOMXKEHHI B OpraHizM (propy B KibKOCTSX,
HWKYMX Bif Oe3neunux piBHIB [5]. OcobnmBO HebGe3neuHi MiABHINEHI KOHIEHTpAIlil
¢Topy ans mopedt 3 mocnableHWM 370pOB’SIM; HEONTHMAIBHUM Xap4yBaHHAM
(ocobnMBO 3a HecTayi Kalblitfo i MarHiro). BoHHM 4imaroTh THX, XTO TPOXKMBAE B
OKOJIMLISX MPOMUCIIOBHX MiIMPHEMCTB, TIPALIOE HA MiANPHEMCTBAX, a TAKOX MPOXKUBAE
B pailioHaX eHJeMiYHOro 3aXBOPIOBaHHS LIMTOBHIHOT 3aJI03H, MalOTh Je(eKTH HUPOK,
MeYiHKH.

Jlo6oBwuit pamion mroauau noBuHHKA Mictuth 0,8-1,IMr/kr dTopy 6e3 ypaxyBaHHS
Boau. ChOToJIHI HAAXOKEHHST (PTOPUCTUX CIONYK B opradizm soaunu (y Biri 20-40
POKiB) TiIbKM 3 3epHOBHUMH KyJNbTypamu ckianae 1,5-1,9mr/kr 6e3 ypaxyBaHHS BOIH
it iHIIMX TPOAYKTIB XapuyBaHHs [7]. ToMy Benuke 3HaueHHs Mae npodinakTuka npoTu
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(TOPHOTO YIIKOMKEHHS JIIOAUHH.

BucHoBkH

1. 36imbpmreni Macmrabu 3a0pyAHEHHS 00 €KTiB MPUPOAHOTO cepenoBuina (hro-
pPOM CIIPUYMHMIN PO30DKHICTE cepel y4eHHX WIOAO TOro, sKi piBHi BMicTy ¢ropy B
HABKOJIMIITHBOMY CEPEIOBHINI BapTO BBaKATH €KOJIOTIYHO Oe3medHumu. [ligmaerscs
CYMHIBY TPaBWIIBHICT iCHYIOUMX TPAHUYHO JOIYCTUMIX KOHIICHTpALli#l B JOKyMEHTaX
BO3, Tomy 110 BOHM He rapaHTYyIOTh BiJICyTHOCTi HETaTWBHHUX HACNiAKIB, Y TiM 4ncii
mosiBU (DIIFOOPO3Y y TBAPUH, 3aruOeTi MPUPOIHOT POCIUHHOCTI, 3aXBOPIOBAHb JIFO/ICH.

2. Jlng ycyHeHHs LIKi[UIMBMX HACJIiJKiB, MOB'I3aHMX i3 3a0pyIHEHHSIM 00'€KTiB
MPUPOIHOTO cepeoBuina GropuaaMu, HeoOXiTHO BBECTH HOPMY Ha iX BMICT: OKPeMoO
y MPOMUCIIOBUX BUKUAAX, 100pHBax, Gypaxi Ta CiIbCbKOroCnoAapChbKuX MPOAYyKTaxX, a
TaKOX YTOUHUTU HOPMATHUBU JUI BOJH, IOBITPS 1 [PYHTY.

3. MexaHi3Mu mirpauii ¢TopuiB uepe3 pi3HOMAHITTS MOXJIMBUX CIOJIYK MaJlo
BMBUEHi, CKJIaJIHi i 3a/iexarth K Bijl BIaCTMBOCTEH cepeloBUIIa, Tak i BiJl cKJaay BU-
nazanb. 3 oMy Ha Maciutabu 3a0pyaHeHHs 00’ €KTiB MPUPOJHOTrO CcepeoBUIIA
¢ropomM, Horo mirpauii B CyMixkHi cepelloBHIIa Yepe3 JaHLIOTH KUBJIEHHS 1 HaJl3BU-
YaifHO BUCOKY 0i0JIOTiYHY aKTUBHiCTh, OCOOJIMBY YBary BapTo MPUIisSTHU:

. KOHTPOJIIO 33 BMicTOM (TOPHUIiB Y pailoHaX MPOMUCIOBOrO 3a0pyAHEHHS;

*  arpoXiMivHOMY KOHTPOJIIO 32 BMiCTOM ()TOPUJIIB Y I'PYHTI i pOCIMHAX yHACTIi-

JIOK BUKOpUCTaHHS dochopHUX J00puB,;

*  BUMBYEHHIO TIOBEiHKN PTOPUIIB Y MPUPOAHUX 00'€KTAX HABKOJIUIIHBOTO Ce-

peloBMIIa, B TiM YKCITi HOro Mirpallii B cyMixkHi cepeJIoBUIIIA;

*  EKOJIOTiYHWM HAacJiIKaM, 3yMOBJICHIM 3a0pyAHEHHSM TOBITPS, IPYHTY, BOJHUAX

00’ €KTiB, POCIHH.

4. He3Baxkarouu Ha 3HAYHY KiIBKiCTh POOIT TO BHUBYEHHIO BIUTMBY (TOpY Ha
3IIOPOB’ s HACEJIeHHsI, He BCi JOCHITHUKY MPUNAILIA A0 OJHO3HAYHUX BHCHOBKIB IIOMIO
Horo MiHIMATBFHOTO Ta ONTHMAIBHOTO BMICTY B Di3HMX KOMITOHEHTaX IPHPOIHOTO
cepenoBuma. Takwii cTaH MpoOJIeMHd MOXHA MOSCHUTH BiZICYTHICTIO KOMIUIEKCHOTO
BUBYEHHS BMICTy TOPY Ta iHITUX TOKCUYHUX CHOIYK B HABKOJHMIITHBOMY CEepEIOBHIII
Ta X CIiJILHOMY BIUTMBY Ha 3[TOPOB’ sl HACETIeHHS.

5. JlouinbHNM € TIpOBEJEHHS CHCTEMATWYHOrO (TOPUIHOTO MOHITOPHHTY B
MPUPOAHUX KOMIIOHEHTAaX 3 METOIO 3aMo0iraHHs 3aXBOPIOBAHOCTI HACEICHHS.
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OHEHKA S5KOJOTI'MYECKOI'O HOPMHUPOBAHUS ITPEAE/IBHO
JAOIIYCTUMBIX KOHIOEHTPAIIMU ®TOPA B CUCTEME
«[ITPUPOJHAS CPEJA - YEJIOBEK>»

Pe3ome

PaccmMoTpeHbl TeopeTHYeckhe OCHOBBI IKOJOTMUECKOrO HOPMHUPOBAHUS W TMOIXOABI K
YCTaHOBJICHUIO TpEAeNbHBIX KOHLEHTpaliii ¢Topa B NMPUPOAHBIX 00BbeKkTax. M3moxkeHbl Kpu-
TepUU ONpeAesIeHUs YpOBHEW JOMYyCTUMBIX KOHLEHTpALiii MHKpO3JeMeHTa B arMocepHOM
BO3IyXe, MOYBE, MPUPOJHUX (B TOM YKCJIE W MHUTHEBBIX) BOJAX M €r0 BIMSHUE Ha 3I0POBbE
HacesieHus. Pe3ynbTaThl aHanM3a JIMTEPaTypHBIX MCTOYHHUKOB M COOCTBEHHBIX HCCII€IOBaHUMN
MOJTBEPKIAIOT HAIMYKE CBATH MEXIY CofeprkaHreM (Topa B KOMIOHEHTaX MPUPOAHOM Cperbl
U 3I0pOBbEM HaceneHHsa. [l coXpaHeHHMs KadyecTBa OKpY)KaloLled cpeiabl W 3I0pOB’s
HaceJieHHUs: He0OXOAMMO CTPOroe HOPMUPOBAHKE TIOCTYIUIEHUI coeanHeHuil GTopa B Ouochepy

KiroueBbie cioBa: (Top, NMpeneibHO AOMYCTUMBIC KOHLCHTPALWH, TPHPOOHAs Cpena,
YemnoBeK

V.l. Trigub, candidate of geographical sciences
Odessa I.I.Mechnikov National University,
Department of Soil science and Geography of soils,
Dvorianskaya St., 2, Odessa-82, 65082, Ukraine

ASSESSMENT OF ENVIRONMENTAL REGULATION OF MAXIMUM
PERMISSIBLE CONCENTRATIONS OF FLUORINE IN SYSTEM
«ENVIRONMENT - HUMAN”

Abstract

The theoretical foundations of environmental refjofa and approaches to maximum
permissible concentrations of fluorine in naturjects are considered. The article presents the
criteria for determining levels of permissible centrations of microelement in air, soil, natural
(including drinking) waters and its impact on pubfiealth. The analysis of the literature and
own studies confirm the link between fluorine contén the components of the environment
and public health. To maintain the quality of tm¥ieonment and human health must be strictly
regulating revenue of fluorine compounds in thesplere.

Keywords: fluorine, maximum permissible concentrations, emwvinent, human.
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