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HHTeHc~sHoe ysen~4eH~e npo~sBoACTBa ¢oc¢opH~x MHHepanbH~x 

YA06peHHH CTaBHT 3aAa4Y BCeCTOpoHHeH o~eHKH oKpyma~~eH CpeA~ 
s MecTax pacnonomeH~R 3THX npeAnPHRT~~. KaK npaaHno, o~eHKa 
sarpR3HeHHR OKpyma~~e~ cpeA~ AaeTCR Ha OCHOBaHHH H3y4eHHR B aT
MOC¢epHOM B03AYXe cepHHCT~X H a30THCTbiX COeAHHeHH~, ¢Tapa. 
npeAsapHTenbHOe reoxHMH4eCKoe H3y4eHHe naYs H cHemHoro noKposa 
B paHOHe OAHOro H3 npoH3BOACTB MHHepanbH~X YA06peHHH C npHMe
HeHHeM MeToAa 3MHCCHOHHO~ cneKTPQCKOnHH B~RBH~O paHee He ~HK
CHpyeM~~ THn 3arpR3HeHHR - noB~WeHHOe COAepmaHHe KOMn~eKCa 
peAK03eMenbH~X aneMeHTOB /P33/, a TaKme ~HHKa, CTpOH~HA/1/, 
3TO noC~Y*HnD OCHOBaHHeM AflR npoBeAeHHR nocneAY~HX pa6oT C HC
no~b30SaHHeM 6onee npe4H3HOHH~X aHanHTH4eCKHX MeTOAOB - peHTre
Ho-~n~pec~eHTHOrO H HeHTpoHHo-aKTHBa~HOHHOro/2/, o~nH H3Y4eH~ 
ocHOBHMe a3poreHH~e noTOKH se~ecTsa, nocTyna~He c s~6pocaMH 
B aTMOC~epH~H B03AYX H Aanee CeAHMeHTHPY~~HeCA Ha aeMHY~ no
sepxHOCTb - n04BY H CHemH~~ nOKpoBj npoHHKHOBeHHe 3THX nOTOKOB 
B cenbCKOX03R~CTBeHH~e KynbTYPY, ewpa~~BaeM~e B 30HaX sarpRsHe
H~R, a TaKme a opraHH3M YenoeeKa. B AanbHeHweM npeAnonaraeTcR 
npocneAHTb TaKme, H BOAH~e nOTOKH A8HmeHHR 3arpR3HR~~HX Se~eCTB 
C O~eHKOH HaKonneHHR peAK03eMenbH~X 3neMeHTOB 8 BOAaX, AOHH~X 
OTnomeHHRX, rHAPQ6HOHTaX H APYrHX KOMnOHeHTaX BOAH~X CHCTeM. 

CoAepmaHHe· sarpR3HR~HX se~ecTs a cHemHOM noKpoBe oTpamaer 
npocTpaHCTBeHHoe pacnpeAeneHHe 3THX se~ecTs 8 npHseMHOM cnoe 

aTMOC~epHOro B03AYXa H xapaKTepHayeT CHTYa~H~ B HaCTOA~ee Bpe
MA, 

B Ka4ecTse ~oHosoro aHanora ~cnonbsosaH~ AaHH~e o coAepma
HHH 3THX me se~eCTB B CHemHOM noKpoBe B paAHyce 10 KM OT HCTQ4-
HHKa sarpR3HeHHR. 0CHOBHWMH noKa3aTenRMH, XapaKTepH3Y~~HMH HH
TeHCHBHOCTb npo4eCCOB sarpR3HeHHR, RBnR~TCR K03~H4HeHT~ KOH-
4eHTpa~HH aHoManbH~X COAepmaHHH no OTHoweHH~ K $0HOB~M Kc = 
= C/C~ H, ecnH AaeTCA o~eHKa no KoMnneKCY aneMeHTOB, cyMMa 

3T~X K03¢¢H4~eHTOB KOH4eHTPa4H~ Zc = 
KOnH4eCTBO 3neMeHTOB/3/, 

n 
E Kc- (n- 1), rAe n

i=1 

MaKc~ManbH~e sHaYeH~R a 4eHTpe aHoManHH cHemHoro noKpoaa 
HMe~T XPQM, M~WbRK, rpynna peAK03eMenbH~X 3neMeHTOB H TOpHH 
/Ta6n. 1/. AHanHa npocTpaHCTBeHHoro pacnpeAeneHHA KoH~eHTpa~HH 
XPQMa 8 CHemHOM noKpoae noKaaan, 4TO OH He CBRSaH C B~6pocaM~ 
npeAnP~ATHR, a 6onbwe TArOTeeT K 30HaM C HHTeHC~BH~M TpaHCnopT-
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PHc.l.3arpR3HeHHe CHe~

Horo ITOKpOBa CYMMOH 
P33 B 3oHe BnHRHHR 

Bbi6pOCOB ITPOH3BO,!J;CTBa 

MHHepaJibHbiX tlJoctlJopHbiX 

y,n;o6peHHH. 1 - ITPOH3-

BO,!J;CTBO MHHepanbHbiX 

y,n;o6peaHH, 2 - Zc = 
= S+lO, 3 - Zc=2,5i5,0, 
Zc - cyMMapHblli rroKaga
Tenb garpH.3HeHHH:. 

HbiM nOT OK OM; pacnpeAe

JleHII1e MbiWbRKa He 111MeeT 

4eTK0 Bblpa>KeHHbiX r pa-

H111~ pacnpocTpaHeHII1R. 

PacnpeAeneHII1e KOH~eHT

pa~ll1i1 peAK03eMeJlbHbiX 3JleMeHTOB 111 TOPII1R 111MeeT 30HaflbHOe CTpoe

HII1e C MaKC111MaflbHbiM111 KOH~eHTpa~111RM111 B5Jlll13111 npeAnpii1RTII1R 111 Ha era. 

Tepp111TOPII1111 /pii1C.l/o 3TO CB111AeTeJlbCTBYeT 0 TOM, LITO npeAnPII1R

TII1e no npoll1sBOACTBY M111HepanbHbiX YAo5PeHII1i1 RBJJReTCR eA111HCTBeH

HbiM H OCHOBHbiM 111CT04H111KOM 3arpRsHeHII1R Teppii1TOPII1111 rpynnoi:i PeA

K03eMeJlbHbiX aneMeHTOB 1-1 TOp111eM. TaKoe yTaepmAeHHe xopowo H11-

JJIDCTpHpyeTcR rHcTorpaMMoi1 cyMMapHoro coAePmaHHR P33 a cHere, 

nocTpoeHHOi1 no npo$111JIID /sanaA-aocToK/, npoxoAR~eMy 1-1epes Tep

p~TOP~IO npeAnP~RT~R /p~c, 2/ . 
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PHc. 2. Pacnpe,n;erreHHe cyMMbi pe,n;Ko3eMerrbHbiX 3rreMeHToB 

H COOTHQWeHHe Me*Ay HHMH B CHe~HOM ITOKpoBe B 30He 

BJ1HJIHHH Bbi6POCOB ITPOH3BO,!J;CTBa MHHepaJibHbiX ijloctlJopHblX 

y,n;o5peaHH. ETP - cyMMa P33 B oTHocHTerrbHbiX e,n;HHHQax 

Kci/c.1 - oTHoi!IeHHe i-ro qrreHa PRAa P33 K nepBoMy (La). 



Ta6.!luua 1 
Co~ep~aHHe XHMnqeCKHX 3JieMeHTOB B CHe~HOM TIOKpOBe 

B QeHTpe aHoMaRHH 

3neMeHT CMaKC' ppm Kc 

Kanbu;I-t:H 141000 3,3 
CKaap;mii 31 ,4 2,3 
XpoM 2200 16,4 
MbiiDbRK 15,3 8,0 
EpoM 15,8 3,2 
CTpOHQllli 1860 3, I 
CypbMa 3,5 3,6 
J1aHTaH 454 9,5 
UepHl'r 660 7,7 
Heop;HM 126 8,4 
CaMapHH: 44 6,5 
EnponHH 23 8,5 
Tep6Hl'r 5,6 7,0 
L\HCTIP03ffii 15, I 9,4 
fiTTep6ffi.i: 5,0 5,0 
.llioTe:r..vm I, 0 3,8 
TopHft 21 '2 8,4 

Kc - K03cW;JHIJ;I1eHT KOHI..J;eHTpau;lffi QTHOCHTeJibHO NeCTHoro CHe:>I<:Ho

ro 4;loHa. 

HaaecTHo, l4To cooTHoweHHe ~w~neHos PRAa pefJ.KoaeMenbHbiX 3JleMeH
Tos AOJlmH? OCTasaTbCR nOCTORHH~ B 11~60~ CTa6HI1bHOH npHpO,QHOH 
cpeAe/4,5 • O,qHaKo a AaHHoa:i CHTya~HH Mbl lo1MeeM ,qee eaaHMoHana
ra~~HecR CHCTeM~ - npHpOAHY~ H TeXHOreHHy~. no3TOMY JlOrH4HO 
6~110 6~ OmHAaTb cy~eCTBeHH~X H3MeHeHHH B COOTHOWeHHRX peAKOse
MeJlbH~X 3JleMeHTOB 8 CHemHOM noKpose B6JlH3H TeppHTOPHH npefJ.npHR
THR. rpa$HKH COOTHOWeHHR ~epHR, CaMap~R ~ n~Te~~R K naHTaHy, 
conocTaeneHH~e c r~cTorpaMMO~ cyMMapHoro noKa3aTenR aarpRaHe
H~R, nonHOCTb~ no~Teepm~aiDT 3TO npe~nonomeH~e /p~c.2/. no MHe
HHID aBTOpOB, ~3MeHeH~e COOTHOWeH~H B PR~Y pe~K03eMenbH~X 3ne
MeHTOB MO*eT cnym~Tb cne~H~~4eCKHM ~H~HKaTOPOM B03~e~CTB~R 
npoH3BOACTsa MHHepanbHblx <l>Oc<lloPHbiX YAo6peHHH Ha oKPYIKaiOUIYIO 
cpeAY /Ta6n. I/. 

6nH30CTb eenH4HH HOHH~X paAHYCOB, BaneHTHOCTeH, XHMH4eCKHX 
CeoHCTB naHTaHOHAOB H nOCTeneHHOe ~3MeHeHHe XHMH4eCKOH aKTHB
HOCTH OT La ~o Lu onpe~enReT reoxHMH4eCKHe oco6eHHOCTH P33, Ko-
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Top~e B OCHOBHOM COCTO~T B TOM, 4TO 3T~ 3neMeHT~ Y48CTBYOT 

B reoXHMH4eCKHX nP04eCcax B COCTaBe B3aHMOCB~3aHHOt1 rpynnbl, a 

~paK4HOHHpoaaHHe Taro HnH HHoro 3neMeHTa H3 PRAa onpe,qen~eTCR 

cne4H~H~eCKHMH ycnOBHRMH reoXHMH4eCKOt1 cpe,qbl, 4TO H n03BOn~eT 

CYAHTb B KOHe4HOM HTore 06 3THX ycnOBHRX. 0,qHHM H3 HaH6onee 

o6DeKTHBHb!X cnoco6oa H3Y4eHHR pacnpeAeneHHR 4neHoB P~Aa P33 

~BnReTCR HOPMHPOBKa HX co,qepmaHHR 8 H3Y48CMOM 06beKTe K Co,qep

maHHO B XOHAPHTaX. B 3TOM cny4ae co,qepmaHHe naHTaHOHAOB B XOHA

PHT8X Bb!CTynaeT KaK caoero po,qa nepaoHa4anbHoe pacnpe,qeneHHe, 

no OTHOWeHHO K KOTOPOMY pacCMaTpHBaOTC~ Bee nocne,qyo~He H3Me

HeHHR co,qepmaHH!Ii. B HaweM cny4ae 3TOT npHeM nosaon~eT Bbi~BHTb 

TOT HCT04HHK nblneBbiX Bbl6PQCOB npe,qnpHRTH~, KOT0pbli:1 OK83biBaeT 

HaH6onbwee aoa,qe~cTBHe Ha oKpyma~~yo cpe,qy. Cpe,qH HeopraHHao

aaHHblx Bb16poCOB B STMOC~epy HaH60nbWY~ onacHOCTb npe,qcTaBn~OT 

norpyao4Ho-paarpyso4Hble pa6oTbl c CblpbeM I anaTHTOBbli:1 KOH4eHT-· 

paT/, rOTOBO~ npO,QYK4He~ /aMO$QC/ H CKnS,QHpDBSHHe 8 OTBanbJ oT

XOAOB np0~3BOACTBa /¢oc~OrHnC/. KamAOMY H3 Tpex BHAOB 3THX 

npOAYKTOB npHCY~H CBOH cne4H~H4eCKHe COOTHOWeHH~ pe,qK03eMenb-
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no3TOMY, cpaaHHBa~ HX pacnpe,qeneHHe c pacnpe,qe-

LaCe Sm Eu Tb Yb Lu 
3AeMeHm 

PHc.3. CoAep~aHHe P33 B c~phe, roToBoH rrpoAYKQHH, oTxo

Aax H CHe~HOM ITOKpoBe ITO OTHomeHHID K XOHAPHTaM. 1 -

Cblpbe /arraTHTOBb:ni KOHII,eHTpaT/, 2 - OTXOAbi npOH3BOACTBa 

/¢o~orHrrc/, 3- II,eHTp aHOMaiTHH B CHeroBOM ITOKpoBe, 4 
roToBaH rrPOAYKII,HH /aMoWoc/, 5- rrepH~epHH aHoManHH, 6-



I18HVI€M B CHemHOM noKpOse, MOmHO CY.QVITb 0 np€V1My~eCT88HHO~ npV~
YHHe sarpR3H€HVI.Ro Ha pV~c.3 npe,acTasneHbl rpa¢l~t~KH pacnpe,qeneHV~.R 
naHTaHOVI,QOB, nocTp0€HHbl€ no 3Ha4eHVIRM XOHAPVITOBOrO COOTHOW€HVI.R 
K ,qn.R ceMI-1 nocToRHHO onpe,qen.ReMbiX pe,qKoseMeJlbHbiX sneMeHTos 
a anaTV~TOBOM KOH4€HTpaTe, aMo$oce, ¢loc¢1or1-1nce VI cHemHoM noKpo
ae. Ha rpa¢lV~Ke BH,QHO, YTO aMO$OC He .RBJ1R€TC.R OCHOBHbiM V1CT04HV!
KOM sarpR3HeHwR, T~K. co,qepmaHV1e a HeM P33 cy~ecTBeHHo Hwme, 
4eM 8 4€HTpe aHOMailHH, a TaKme OTCYTCTByeT nOilOmV~TeilbHa.R es
pOnV~eBaR aHOMaJlHR. Y41-1TbiBaR saMe THO 6onbWYIO aMnnvfTYAY eaponV~e
ao~ aHOMai11-1H Ha rpa¢lHK€ anaTVITOBOrO KOH4€HTpaTa, a TaKme cy-
l.l.leCTBeHHbl€ pa3JlH4HR 8 COOTHOW€HHH HTTep6H~ - Jli0Te4HH MO>:<HO 
CYHTaTb, YTO H anaTI-1TOBbl~ KOH48HTpaT TaKme He RBJ1R€TC.R OCHQB
HbiM 3arp.R3HVIT€Jl€M B03AYWHO~ CP€Abl. npaKTV14€CKH no,qo6Hb1H XO,Q 
rpa¢lHKOB 2,3 VI 5, a TaKme O,Qit!HaKOBbl€ aMnJli-1TY,Qbl eaponV~€BbiX aHo
Mai1VIIIf n0380JlftiOT CYHTaTb $OC$Orl-1nC OCHOBHbiM nOCTaBtl.IVIKOM nbllll-1, 
o6oratli€HHOIIf pe,qK03€M€I1bHbiMI-1 3Jl€M€HTaM!-1, B OKpymato~YIO cpe,qy. 

HanV14VI€ cne4H¢VI4€CKO~ pe,qKoaeMeJlbHO~ aHoManltlH no,qTaepm,qaeT
Cfl VI npRMbiM Onpe,q€Jl€HH€M 3THX 3Jl€M€HTOB Henocpe,QCTB€HHO B aT
MOC~epHOM B03AYxe. An~ oT6opa npo6 aTMoc~epHoro B03AYXa ~c
nonbsoaanV~cb npoT04Hbl€ HMnaKTOPbl, n03BOI1HBWHe nOJ1Y4HTb ,qaHHbl€ 
H€ TOJlbKO 0 KOH48HTPa4HRX XI-1MI-1Y€CKVIX 3Jl€M€HTOB, HO VI 06 HX pac
npe,qeJl€HHH a 4aCTVI4ax asposonR pasHbiX pasMepos. 

CpaaHeHH€ KOH48HTpat.tHIIf XVIMHYeCKVIX 3Jl€M€HTOB B aTMOC¢epHOM 
B03AYXe Tpex pa3D~4HbiX 30H Ha paCCTO~HHH 200, 2000 ~ 2500 M 
nOKa3aJlO, 4TO Ha H60Jl€8 BbiCOKI-1€ KOH48HTPa4V1VI XpOMa, KaJlb 4VIR, 
MbiWbRKa, CTpOHI..IVIR, cypbMbl, JlaHTaHa, 4€PVIfl, CaMapVIR, eaponHR, 
TOPH.R saperVICTpHpOBaHbl B6Jli.-13H TeppHTOpHVI npe,qnpVI.RTVIR. 
80 8C€X Tpex 30HaX npaKTH48CKH He OTJlH4aJlHCb KOH48HTPa4HVI 
CKaHA~~ /Ta6n.2/. 

XapaKTep y6b1aaHHR KOH4€HTPat.tV~H KaJlb4VIR, CTPOHI..IVIR H P33 
npaKTV14eCKVI no,qo6eH, H saKJliOYaeTc.R npV~MepHo a ,qsyx- 48Tbtpex
KPaTHOM CHVHK8HHVI Ha paCCTORHI-1VI 2000 M OT npe,qnpHRTVIR. MbiWb.RK 
VI cypbMa xapaKTepH3YIOTCR 6Qnee pe3KVIM CHV!m€HI-1€M VIX KOH48HTpa
t.tHH Ha TOM me paCCTO.RHVIVI, a co,qepmaHV~e TaKVIX 3Jl€M€HTOB, KaK 
CKaH,QVIIIf V1 TOpHH, CHV1maeTCR H83Ha4HT€JlbHO. ~CXO,Q.R H3 no,qo6VIR 
y6biBaHHft KOHU,€HTpa4Hc:f XHMH4€CKI-1X 3Jl€M€HT08 8 aTMOC¢epHOM BQ3-
,qyxe Ha pa3J1H4HOM paCCTQ.RHVIVI OT npe,qnpH.RTH.R, MOmHO npe,qnono
mHTb, 4TO pa3JlVI4HR Mem,qy rpynnaMVI 3Jl€M8HTQB CBR3aHbl C pa3JlVIY
HbiM xapaKTepoM pacnpe,qeneHH.R 111x no pasMepaM Hecy~vtx 4aCTH4. 
3TO npe,qnOJlOmeHI-18 no,QTB€p,QHJ10Cb npltl nO$paKL\I-10HHOM H3Y4€HVIVI 
M«KP03neMeHTHoro cocTasa /Ta6n.3/. 

TaKH€ XHMHY€CKVI€ 3Jl€MeHTbl, KaK MbiWbRK VI CypbMa, npV~CyTCTBY
IOT n04TH HCKJl104VIT€JlbHO B TOHKO,QHCnepCHO~ ¢lpaK4HH /0,03-2 MKM/, 
4TO xopowo cornacyeTCR c pesyJlbTaTaMV~ coaeTcKHX H sapy6e}f(Hb1X 
pa6oT/6,7/. Kanb~~~. CTpoH~"~ H P33 npeo6naAaiOT Ha 4aCTH~ax 
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Ta6JZuu,a 2 

Coge~aHHe xHMaqecKHX 3neMeHToB B aTMOC~epHOM B03AYXe 

B 30He BJIHHHHfl BbJ6pOCOB ITPOH3BO,il;CTBa MHHepanhHb~ 

ygoOpeH:Hi:i, Hr/M3 

PaccTojiHHe OT HC,TOliHifKa garpHgHeHHH 

3neMeHT 200 M 2000 M 2500 M 

* * * ccp Kc Ccp Kc ccp Kc 

Kanh:u;H:H: II 000 14 6700 7,0 4200 4,3 
CKaHgmi 0,5 3,3 0,41 2,7 0,29 2,2 
XpoM 19,3 4, I 10,8 2,3 7,7 I , 6 

MbnDbHK 5,3 11,0 0,8 I, 6 0,6 I , I 

CTpOH[j>ffi 186 17,0 39 3,5 52 4,7 
CypbMa 2,6 32,0 0,6 7,6 0,5 6,1 

llaHTaH 8,0 8,6 I, 9 2,0 2,6 2,8 

Uepffi! I O, 2 6,6 3,8 2,5 3,6 2,3 

CaMapffi! 0,9 6,5 0,3 2,2 0,2 I, 3 

EsponHH 0,4 7,9 0,2 3,8 0,2 3,8 

Topmi 0,6 12,2 0,5 9,0 0,3 6,2 

* Ccp - cpe,c;Hee cop;ep:>KaHHe no Bbt6opKe. 

Ta6JZuu,a 3 

PacnpegeneHHe XHM~eCKHX 3JieMeHTOB no pa3MepaM 

HeCy~HX qaCTHI.I; B aTMOC~epHOM B03AYXe, % 

XHMHtieCKmi: 0,03-2 MKM 2-8 MKM >8 MKM 

3JieMeHT 

Kanb:u;Hfl: 13 52 35 
CKall,Il;m':i 8 64 28 
XpoM 41 59 HeT 

MbmibR:K 80 20 HeT 

CTpOH[jiD\ 2 94 4 
CypbMa 96 4 HeT 

JlaHTaH 36 52 12 
UepHl! 45 43 12 
CaMapHH 36 56 8 
EsponHH 24 68 8 
Topffi! 9 78 13 
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PHc.4. Co~ep~aHHe 
pe~KoseMenDHhlX gne
MeHToB B cenDcKoxo
saHcTBeHHb~ pacTeHH~ 

HX H ITOqBe H3 aHo
ManDHOH 30Hhl BOKpyr 

rrpOH3BO~CTBa MHHe
panbHbiX ¢!oc!llopHblX 
y~o6peHH'YI. - - noq
Ba, -··-- aGnOKH, 
-- - cneKJia, 
KapTo¢enD,-x-- MOp

KOBb. 

pa3M€pOM MeHee 8 MKM, MaKCHMYM me patnpeAeneHHR CKaHAHR H TO
PHR npHXOAHTCR Ha ~aCTH~~ paaMepoM 2-8 MKM C HeKOTOP~M CMe~e
HHeM ~eHTpa TRmeCTH pacnpeAeneHHR B CTOpOHY 6onee KpynH~X ~a
CTH~. 

~nR OnpeAeneHHR CTeneHH B03Ae~CTBHR TeXHoreHHO~ HarpySKH 
Ha no~sy H cenbCKOX03RHCTBeHH~e paCTeHHR HCCileAOBaH MHKpoane
MeHTHbl~ COCTaB HaH6onee pacnpocTpaHeHHbiX B AaHHOM perHoHe KYilb
Typ - KapTo¢enR, CBeKnbf, MOPKOBH H R6110K, BblpautHBaeMbiX B He
nocpeACTBeHHOH 6nH30CTH OT MpOH3BOACTSa B ~eHTpe SOH~ aarpR3-
HeHHR.8 no~Be 3TO~ SOH~ 3a¢HKCHPOBaHO noB~WeHHOe HaKonneHHe 
esponHR H HTTep6HR, B 6onbWHHCTBe CeJlbCKOX03R~CTBeHHbfX KY11b
Typ- esponHR, B MOPKOBH - TaKme H naHTaHa lpHc.41. ~OCTaT04HO 
BbfCOKOe KOH~eHTPHPOBaHHe llaHTaHOHAOB B pacTeHHRX 06DRCHReTCR, 
BHAHMO, CnOC06HOCTb~ P33 K KOMnneKC006paaosaHH~ B BOAHbfX pa
CTBOpax, npH~eM cnoco6HoCTb 3Ta eospacTaeT npH npoABHmeHHH 
K 6onee TRmen~M 4neHaM PRAa 14,51, 4TO xopowo Hnn~cTpHpyeTcR 
npeAnO~THTe11bHWM HaKonneHHeM Eu H Yb. 

npoHHKHOBeHHe TeXHOreHHbfX nCTOKOB B opraHH3M ~enoseKa npc
cnemeHO no H3MeHeHHRM HOpMailbHoro, ¢H3HonorH~ecKoro coAepma
HHR KOMnneKCa XHMH~eCKHX 3JleMeHTOB B BOilOCaX, RBilR~~HXCR Ha
AemH~M 6HOHHAHKaTopoM aarpRaHeHHR oKpyma~~eH cpeA~/8/. 

6HoreoxHMH~ecKaR acco~Ha~HR a sonocax pa6o~Hx npoHSBOACTBa 
H HaceneHHR, npomHsa~~ero s ~eHTpe aHOManHH, no csoeMy cocTa
sy no~TH nOilHOCTb~ COOTBeTCTByeT aTMOXHMH~eCKOH aHOManHH 
1Ta6n.41. PaanH4HR C KOHTpOnbHOH ;pynnOH AOCTOBepH~ C sepORT
HOCTb~ OWH6KH 11XXX~ 1 

- 0, 1%, 11 XX 11 
- 1,0% H 11X11 - 5%. TaK, Y pa-

6o~HX KoM6HHaTa e~pameHo HaKonneHHe caMapHR /Kc = 16/, naHTa
Ha IKe = 7 I, cypbMbl IKe = 61, ~epHR IKe = 41, MbiWbRKa 1Kc=21; 
y AeTeH - naHTaHa IKe= 31, caMapHR IKe= 21, ceneHa H ~epHR 
IKe= 2/. 3KonorH~ecKaR onacHOCTb 3THx aneMeHToa npaKTH~ecKH 
He H3Y~eHa /Sa HCKJl~~eHHeM CeneHa H M~bRKa/, H ¢aKT HX 6Ho-

7 



Ta6.flu4a 4 
Cogep~aHHe ·xHM~eCKHX 3neMeHToB B sonocax pa6o~HX 
llPOH3BO,ll;CTBa MHHeparrbHb~ ygo6peHllH H HaceneHHR, 

rrpo~MBaro~ero B 30He sarpHsHeHHH, ppm 

CKaHp,HH 

XpoM 
"MbllllbJIK 

CeneH 
EpoM 
CypbMa 
JiaHTaH 
Uepllil 
CaMapllli 
EsponHH 

* 

HaceneHHe''<PoHOBbix'' 
pa:HOHOB 

,lleTH 
n* ~ 20 

0,007±0,001 
0,62±0,20 
0,16±0,02 
0,42±0,03 
2,13±0,05 
0,18±0,07 
0,039±0,003 
0,019±0,03 
0,004±0,0004 
0,014±0,001 

Bspocnbre 
n* ~ 26 

0,01±0,0015 
1,1±0,10 
0,09±0,010 
0,5±0,04 
2,37±0,70 
0,1±0,007 
0,085±0,0014 
0, 17±0,02 
0,009±0,002 
0,001±0,0005 

IJpOH3BO,!J;CTBO MliH€paJ1bHbiX 

ygo6peHHii 

,UeTH 
n* ~ 15 

0,009±0,001 
0,5±0,10 
0,07±0,04 
1 ,0±0,26xx 
I ,6±0,41 
o, 13±0,03 
0,13±0,03xx 
0,23±0,07xxx 
0,008±0,02x 
0,016±0,002 

PaBo'llnc 
n* = 9 

0,015±0,008 
I ,46±0,27 
0,17±0,03xx 
0,71±0,19 
I ,0±0,2 
0,6S±O,lxxx 
0,53±0,2xx 
0,63±0,2xx 
0,13±0,0RXXX 
0,05±0, }XXX 

U- qHCJIO 06Cnep;oBaHHb~ JIHQ./x, XX, XXX- TIOHCH€HHH B T€KCT€/, 

KOH48HTpHposaHHR CBHAeTenbCTByeT 0 Heo6XOAHMOCTH pa3pa60TKH na
paMeTpOB HX TOKCH4HOCTH. 

HaceneHHe, npomHsao~ee a aoHe snHRHHR s~6pocos npoH3so,qcTsa 
MHHepaJlbHbiX y,qo6peHII!i:1, HCnbiTbiBaeT B03,qetiCTBHe nOBbfWeHHbiX KQH

UeHTpaUH~ He TOnbKO paCCMOTpeHH~X s~e XHMH4eCKHX 3neMeHTOB, 

HO TaK>Ke ¢Tapa, UHHKa, OKHCnOB aaoTa. 8biCOKH~ ypoBeHb aarpfl3He

HHfl aTMOC¢epHoro B03AYXa OKa3an cy~eCTBeHHOe enH.AHHe H Ha CQ

CTO.AHHe 3AOP0Bbfl AeTCKoro HaceneHH.A, HaXOA.A~eroCfl B ueHTpe s~

.ABneHHO~ reoxHMH4ecKo~ aHoManHH. AHan~t~a AaHHbiX aa6onesaeMoCTH 

noKaaan, 4To no cpasHeHH~ c APYrHMH aoHaMH 3TO~ >Ke MeCTHOCTH, 

Y AeTe~ B 30He aarp.A3HeHHR B 1,5 paaa 4a~e perHCTPHPY~TC.A aa-

6oneBaHI-1.A OpraHOB AbiXaHH.A, XPOHI-14eCKI-1e TOH3HJ1Jllt!Tbl, H830¢8pHHfH

Tbl H HeKOTopafl APYrafl naTonor~t~.A. 

BbiBO.Qbl 

1. npoH3BOACTBO Mlt!HepanbHbiX cl>occt>opHbiX YA06peHH~ flBn.AeTC.A 

HCT04HHKOM nOCTynneHH.A B OKpy>Ka~~y~ cpeAY KOMnneKCa peAK03e

MenbHbiX 3neMeHTOB, a TaK>Ke MbiWb.AKa, CTpoHUH.A, KanbUH.A. 
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2. 0CHOBH~ HCT04H~KOM sarpRSHeH~R B03AYWHOro 6acce~Ha 
H AenOHHpy~~HX cpeA RBnReTCR ¢oc¢QrHnC. 

3. Bneps~e ycTaHosneHo, 4TO cne4~$H4eCKHM npHaHaKoM aoa~e~
CTBHR npoH3BO~CTBa MHHepailbHbiX y~o6peHH~ Ha OKpymaiOlqYIO cpe~y 

RBilReTCR 1113MeHeHHe COOTHOWeHH~ B PRAY 118HTaHOIIIAOB B CHemHOM 
noKpoee. 

4. UeHTP aHoManHH P33 noKanHayeTCR a KHilOMeTpoao~ aoHe 
OT npoH3BOACTBa, a nepH$ep~R aHOM811HH pacnpoCTpaHReTCR Ha pac
CTORHHe AO 8 KM • 

5. B aTMoc¢epHoM eoaAyxe 6onbwaR 4aCTb P33 npHcyTcTeyeT 
B 4aCTH4aX pa3MepOM AO 8 MKM. 

6. 3arpRaHeHHe OKPY>KaiOw.e~ cpeAbl KOMnneKcoM P33 oKa3biBaeT 
enHRHHe Ha noa~weHHoe HX HaKonneHHe a c/x pacTeHHRX. Ha~rt6onee 

BblpameHO 6~0KOHl..leHTPI-1POBaHHe 8 R6IIOKaX H B CBeKne. 
7. B .sonocax IliOAe~, pa6oTaiO~q~x Ha npovtsBOACTae "" npo>K~BaiO""' 

LLtHX B611~3H Hero, HaKonneHitie P33 AOCTHraeT 3H84~TeJlbHbiX Be11H4HH 
IKe= 2~16/. 

8. Heo6XOAHMO AallbHe~wee reOXHMH4eCKOe H3y4eHHe CTOKOB oT
XOAOB npoH3BOACTBa MHHepaJlbHbiX YA06peHHH H 3KCnepHMeHT8IlbHOrO 
~rtccneAoeaH~R 3KonorH4ecKo~ onacHOCTH P33. 

AeTopbl 6naroAaPRT E .C .K~rtceneey sa nOMO!qb a npoeeAeHHH ~rtccne

AOBaHH~. 

nMTEPATYPA 

1. CopOKHHa E.n., Kyna4KOBa o.r., OHH~eHKO T.n. - CpaBHHTenb
Hbl~ reOXHMH4eCKH~ aH8Illlt3 B03Aei:kTBHR Ha OKpymaiOiqYIO cpeAY 
npoM~wneHH~x npeAnPHRTH~ pa311H4Horo THna. MeToA~ H3Y4eHHR 
TexHoreHH~x reoxHMH4eCKHx aHoManH~. - M.: MMrP3, 1984, c.9. 

2. rop6yHOB A.B. HAP. - npenpHHT OMi!M, P14-87-447, .[ly6Ha, 
1987. 

3. PeBH4 5.A. H AP· - MeToAH4eCKHe peKoMeHAaliHH no reoxHMH4ec
KO~ Ol..leHKe sarpR3HeHH.fl TeppHTOpHH ropOAOB XHMH4eCKHMH 
3neMeHTaMH. - M. : MMrP3, 1982. 

4. 5anawoe IO.A. - reoxHMH.fl peAK03eMellbHbiX 3J1eMeHTOB. - MQ: 
HeApa, 1976. 

5. M~~tHeea ~QA. - reoxHMH.fl H MHHepanorHR peAKHX MeT8J1IIOB. - M.: 
HeApa, 1982. 

6. Goulding F.S. et al.- Environmental .~onitoring Series 
Reports, ERA-650/4-750.030, 1973. 

7. Benjamin"Y.H. et al.- Atmospher. Environ, 1981, vol.15, 
No.4. 

9 



8. Pee~4 6.A., CoTcKoe ~.n., KonecH~K B.B. - M~Kpo3neMeHTH~~ 

COCTaB Bonoc AeTe~ K3K HHAHKaTOP aarp~3HeHHR B03AYXa. 

Bn~RHHe npoMblwneHHbiX npeAnP~RTH~ Ha OKPY>KaiOW.YIO cpeAY. -

M.: HayKa, 1987, c.93. 

10 

PyKon~Cb nocTYnHna e H3AaTenbCK~~ oTAen 
17 $espanA 1989 roAa. 


