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B HaCT0Hl..l.lee epeMH BblHCHl,1Jll,1Cb HeK0T0pble oco6eHHOCTl,1 MexaHl,13M0B 

nopa>KeHviH KileT04HblX CTPYKTYP np1,1 MaJ1b1x A03ax P8A1,1a1..11,11,1, np1,1 0611Y4eH1,11,1 e 

M8IlbIX A038X Ha6I110AaeTCH KOHcpopMa1..11,10HHaH nepecrpo~Ka . · reH0Ma 1,1 

1,13MeHHIOTCH CB0~CTBa BHyrp1,1KI1eT04HO~ cpeAbl. 8 CBH31,1 C 3Tl,1M MeHHeTCH 

4YBCTBVITeJlbH0CTb 61,10MaKpOMOileKYI1, KJleT0K 1,1 opraHl,13M0B K Ae~CTBl,110 Apyrnx 

noepe)l{Aa101..1.11,1x. cpaKTopoe (1 ]. l,,faMeHHeTCH K0HL1eHrpa1..11,1si CB060AHblX P8Al,1K8110B 

1,1 aKT1,1BH0CTb aHrnoKCVIA8HTOB e c1,1creMe pery11si1..11,11,1 Mera6o111,13Ma MeM6paH. 

AH811Vl3 1,13MeHeHl,1~ B KJleTKe: Bbl3blBaeMblX M8IlblMl,1 A038M1,1, n0K83blBaeT, 4T0 
' '- . 
ee 8A811TVIBHO-KOMneHcaropHble cpyHKl..lmi np1,1 3T0M 1,1C4e3alOT 111,160 n0A8BilSIIOTCSI. 

npe>KAe ecero 3T0 KacaercR aAanrneHoro oreera KI1eTOK Ha 0611Y4eH1,1e. B CI1Y4ae 

npeABap1,1reI1bHOro 0611y-1eHl,1SI np1,1 Hl,13Kl,1X M0I..I.IH0CTSIX A03 aAanrnBHbl~ 0TBeT 

1,1e4e3aer 1,1 KI1erK1,1 6b1ea10r Aa>Ke ceHc1,161,1111,131,1poeaHb1 [2]; HapyweH1,1e 

aAanrneHo~ peaK1..11,11,1 Ha61110Aaercsi raK>Ke y Hace11eH1,1si, np0>101ea101..1.1ero Ha 

3arpH3HeHHblX repp1,1rop1,1six (3]. 

Mailble A03bl 0611Y4eHl,1H M0ryT paccMarp1,1eaTbCSI K8K c1,1rHaI1bl K 8KTl,1B8l.11,11,1 

61,1011orn4ecK1,1x npo1..1eccoe: A1,1cpcpepeH1..11,1poeK1,1, · npo111,1cpepa1..11,11,1, anonTo3a. B 

VIMMYHHO~ c1,1creMe 3T0 npoSIBilSleTCSI B B1,1Ae PHAa l,1Hrn61,1py101..1.11,1x 1,1 

crnMy111,1py101..1.11,1x 3cpcpeKToe. O611Y4eH1,1e "eMew1,1eaercsi" · e npo1..1ecc ceneKL.11,11,1 

Kil0H0B Jll,1Mcpo1..11,1roe 1,1 BJll,1HeT Ha 0CH0BHYIO cpyHKL.11,1!0 l,1MMYHH0~ C1,1CTeMbl -

A1,1cKp1,1M1,1Ha1..1vi10 "ceoero" ~ "4y>Koro" (4,5]. 

,QeHCTBl,1e P8A1,1a1..11,11,1 1,1 APYrnX n6epe)l{Aa101..1.11,1x cpaKTopoe B M8IlblX A038X M0>KeT 

conp0B0>KA8TbCSI C1,1Heprn3M0M .. 3ro nposierisieTCSI B n0Hl,1)1{eHH0~ cnoco6HOCTl,1 

KJleT0K B0CCTaHaBil1,1B8TbCSI OT noepe)l{AeH1,1'1, a TaK>Ke B o6pa30B8Hl,11,1 

A0n0J1Hi,1TeI1bHblX IleTailbHblX . 1,1111,1 reHern4eCK1,1X · noepe)l{AeHl,1H 38 C4eT 

B381,1M0AeHCTBl,1SI cy6noepe)l{AeHl,1H, ccpopM1,1p0B8HHblX Ka)l{AblM areHT0M [6]. 

no11Y4eHbl TaK>Ke A8HHble, AeM0Hcrp1,1py101..1.11,1e B03pacraH1,1e 6011ee "TSl>KeilblX" 

cpopM rn6e111,1 KileT0K [7]. 3ro 03H8488T, 4T0 np1,1 C04eTaHH0M AeHCTBl,11,1 

P8Al,10HYKI11,1AHblX 1,1 )(l,1Ml,14eCKl,1X . 38rpSl;HeHl,1H 3cpcpeKTbl . M0ryT cy1..1.1ecreeHH0 

npeBblW8Tb 3H84eHl,1SI, paCC41,1T8HHble nyreM npocroro cyMM1,1P0B8Hl,1SI. 

8 HaCT0Hl..l.lee epeMH MHorne pern0Hbl B . Pocc1,11,1 38rpS13HeHbl OTX0A8Ml,1 

npeAnp1,1sirnH aroMHO~ ~· x1,1M1,14ec1<0~ npoMb1wite.HHocr1,1. B 6a11aKOBCKOM pa'1oHe 

CapaTOBCKOH 0611acr1,1 K0HL1eHrp1,1py10TCSI 1,1 P8Al,10HYKI11,1AHble, 1,1 Xl,1Ml,14eCKl,1e 



3arpSl3HeHl1Sl TaKl1M11 BblCOKOTOKCW•IHblMl1 areHTaMl1, KaK 6eH3an11peH, cepoymepo.Q, 

TSl)Keflble MeTanflbl 11 .Qpyrne. 3,QeCb HaXO.QSlTCSl A3C, npol13B0.QCTBO X11MW•leCKl1X 

y.Qo6peH11111 113 anarnToB KonbcKoro nonyoCTPOBa, KpynHe111w11e_ B i=>occ1111 

npOl13B0.QCTBa pe311Hbl 11 Xl1M114eCKOro BOnOKHa. Ha 3Tl1X npe.Qnp11SlTl1SlX pa60TalOT 

oKono 30 TblC. 1.1enoseK. 

Ansi 04eHKl1 onacHOCTl1 3KODOr114eCKOIII o6CTaHOBKl1, CflO)KHBWe!IICSl B pernoHe, 

secbMa 4enecoo6pa3HO. 06cne.QOBaH11e Tepp11Top1111, BKntoYatolJ.lee 11ccne.QoBaH11e 

C04eTaHHoro ,Qel/lCTBl1Sl pa.Q110HYKn11.QHblX 11 Xl1M114eCKl1X 3arpSl3HeHl1111 Ha YenoseKa 

11 6110TY. Ansi 3Toro npe.QnonaraeTcsi BbmonH11Tb. npoeKT "KoMnneKcHasi 04eHKa 

nocne,QCTBl1111 C04eTaHHOro ,Qe!IICTBl1Sl Pa.Q110HYKn11.QHblX 11 Xl1Ml1YeCKl1X 3arpSl3HeH11111 

B 06be,Q11HeHHOM 6anaKOBCKOM MyH11411nanbHOM 'o6pa30BaHl111 CapaTOBCKOIII 

06naCT11" [8]. B pe3ynbTaTe BbmonHeH11si. 3Toro npoeKTa 6y.QeT onpe.QeneHa 

nporpaMMa nepB004epe.QHblX Meponp11sirn111 no ynY4weH1110 COCTOSlHl1Sl 3.QOpOBbSl 

HaceneH11si 11 OKpy>Ka10IJ.le111 np11po.QH0111 cpe.Qbl. 

B HacTOHIJ.leM coo61J.leH1111 Mbl ny6n11KYeM npe.Qsap11rnnbHbIe ,Pe3ynbTaTbl 

11ccne,QOBaH11111 Ha paCTeHl1SlX. ' 

O6"beKT 11 M8T0Abl 11ccneAOB3HMIII 

Ansi npe.QBap11TenbHblX 11ccne,QOBaHl111l Bfll1SlHl1Sl aHTponoreHHblX cpaKTopoB Ha 

6110TY 6bin Bb16paH · nodopo)l(HUK 6on&wou (Plantago major'), O.Ql1H 113 

pa.Q1104YBCTBl1TenbHblX BH,(10B [9]. 8 cnyYae pa.Ql10aKTl1BHblX Bbma,QeHl1111 y 3TOro 

B11.Qa B OT.QenbHblX 4eHononynsi411six 6blfll1 Bb!SlBneHbl np113HaKl1 HapyweHl1Sl 

ceMeHHOro socnpo113so,QcTBa (9, 10]. ,QaHHble O nOBb!WeHHOIII YYBCTBl1TeflbHOCTl1 

ceMSlH · P., major K OCTPOMY raMMa-o6ny4eHl1IO BCTpe4alOTCSl TaK)Ke B (10, 11]. 

npe11MylJ.leCTBOM 3TOro B11.Qa SlBDSleTCSl 11 TO o6CTOSlTeflbCTBO, 4TO nonynsi41111 

nO.QOp0)KHl1Ka MO)KHO Ha111rn 11 B HaceneHHblX nyHKTax, 11 B necy, 11 B none. 

6blfll1 Bb16paHbl 6 onblTHblX nn0Ll.\3A0K M 3 K0HTp0nbHblX (0.QHa 113 Hl1X Ha 

Tepp11rnp1111, 3arpSl3HeHHOIII 4epH06blflbCKl1M cne,QoM). ,Qse nepBble nnOIJ.la.QKl1 

pacnonO)KeHbl no fll1H1111 p03bl BeTpOB B r. 6anaKOBO (N21,' 60flbHl14Hble npy.Qbl) 11 

Ha rpaH114e c xo3si111crneHH0111 30HOH A3C (N22, c. HaTanb11Ho). ,Qse cne.QYIOIJ.l11Ei 

nnolJ.la.QKl1 (N23, c.Kop)K8KOBKa 11 N26, .Qopora. 6ans11cKo-l,1pr113) pacnono)KeHbl 

napannenbHO nepBOIII nape, 0.QHa 113 Hl1X (N26) HaXO.Q11TCSl Ha paBHOM paCCTOSlHl111 

OT npe.Qnpl1SlTl1111 no np0113B0.QCTBY pe311Hbl 11 X11MBODOKHa 11 Ml1HepanbHblX 

y.Qo6peH11111. EIJ.le .Qanbwe Ha TOM )Ke paccTosiH1111 napannenbHO pacnono)KeHbl 

. :i.2 

N24 (c.rpa1.111) 11 N25 (c.KopMe)f(Ka). HanpasneH11e p03bl. BeTPOB cosna.QaeT c 

HanpaeneHl1eM A3C -:· C .. HaTanbl1HO - r .. 6anaKOBO. 6blfll1 _B3SlTbl TaK)Ke 

nnolJ.la.QKl1 Ha nesoM 6epery Bonr11 (N!q, c.TennosKa, 1.1epH06binbCK11111 cne.Q) 11 

npaeoM 6epery Bonr11 (N28, c.3onoTOBKa, . HanpasneH11e no po3e seTpos), 11. B r. 

,Qy6He (N29). nonynsi41111 6blfll1 B3SlTbl 113 O.Q11HaKOBblX 6110Ton0B (6epera 

BO.QOeMOB). 8 KIDK.QOM cnyYae onl1CblBan11cb 6110TOnb1 11 nonynsi41111. 

C Ka>K,[l,0111 rtflOIJ.la.QK11 .QflSl .Tecrnpq_saHl1Sl 6bln11 Bb!6paHbl 20-30 pacTeH11i1 

cpe.QHi1X pa3Mepos, y Ka>K,[:\oro 113 Hl1X 6blnl1 B3SlTbl 3penbIe KODOCKl1. 6blfl0 TaK)Ke 
' ,· - ' • .J. • • - ' ~ '-< 

Bb!6paHO no O.QHOMY cpe,QHeMy paCTeH11IO C nnOIJ.la.QKl1 ,Qnfl rep6ap11si. CeMeHa C . . . . . ' . ~ ' . ' 

Ka>K,[:\011 ni:iolJ.la.QK11, 6blnl1 TeCTl1pOBaHbl .QflSl onpe.QeneHl1Sl aKTl1BHOCTl1 

aHTl10KC11.QaHTOB. 

C ;a>K,[:loi::i' nn~IJ.la.QKl1 6611111 OT06paHbl npo6bl nOYBbl '(1 o: 12CM BepxHero cn~fl). 

B npo6ax cmpe,Qemin11 pH:· Han11411e TSl)KeilblX·Meninnoe 11 l)a,Ql10aKTl1BHOCTb (4°K 

11 137Cs) . 

Hc'cnedoaaliue paduoakmusHocmu npOBO.Q11fll1 no MeTO.Ql1Ke, aHanOr114HOi1 

(12], Ha H113KO(pOHOBOM c411HTl1nnsi4110HHOM y-cneKTpoMeTpe C Kp11c-rannoM 

NaJ(TI), .Ql1aMeTpOM 150 11 BblCOTOi::i 100 MM. 

C411Hrnnnsi4110HHbli::i 6nOK ,QeTeKT11posaii11>1 (C6,Q) pacnonaranc,1 B 3alJ.ll1THOM 

6oKce 113 CBl1H4a 11 Me,Q11 C TODIJ.ll1HOi1 CTeHOK 100 MM. l,1MnynbCbl C 3MMl1TepHoro 

noBTOp11TeflSl C6A no,QaBanl1 Ha AL.In (aHanoroeo:411cpposoi::inp~o6pa3oBaTenb), 

ycTaHOBneHHbli::i B nepcoHanbHOM KOMnblOTepe. 

. Penmzenoct,nyopecqeHmH&IU aHanU3 o6pa31..10B n04B . npOBO.Q11fll1 Ha 

ycTaHOBKe 'JlHP 01,1Hl,1. ,Qnsi B036y>KAeHl1fl peHTreHOBCKOro '113flyYeHl1Sl 

1,1cnonb30Ban11 CTaH.QapTHble pa.Q1101130TonHbIe 11CT04Hl1Kl1 109Cd (E=22, 16 K3B, 

T112=453 .QH>1) 11 "241Am (E=59,6 K3B, .. T112=458 neT). XapaKTep11crn1.1ec_Koe 

peHTreHOBCKOe 113nyYeHl1e per11cTp11posan11 nonynpOBO.QH11KOBblM _ , Si(Li) 

.QeTeKTOpOM C paspeweil11eM 250 3B Ha fll1Hl111 Fe (6,4 K3B). An>1 113MepeHl1fl 6bma 

11cnoilb30BaHa MeTO.Q11Ka O.QHOBpeMeHHOr0. onpe,QeneH11>1 B, HaCbllJ.leHHblX cnosix 

BelJ.leCTBa ecex 3DeMeHTOB, B036y>K,ClaeMblX pa.Q1101130TOnHblM 11CT04Hl1KOM, no 

e,Ql1HOi1 1<an116pOB04HOi1 Kpl1B0i1 [13]. An>1 nocTpoeHl1fl Kan116pOB04HblX KPl1BblX 

11cnonbsoaan11 CTaH.QapTHble 06pas4bI no1.1s ... 

raMMa-aKmusaqUOHHblU aHanU3. 06pas4bl 004B 11 CTaH,qapTHble o6pa34bl B 

011.Qe nopowKa noMelJ.lan11 B non113rnneHOBbIe 411n11H.Qp111.1ecK11e KacceTbl '2:)35 MM 

11 BblCOTOi::i 5 MM, saKpb!Tble c TOPL.10B naBcaHOBOii nneHKOi::i TODIJ.ll1HOi1 6-10 MKM. 
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8 KaYecTBe 3Ta110H0B HCn0J1b30BaJllll CTaHAapTHble o6pa34bl n0'-1B cn-3 H 

61,1J1-1. KOilH'-leCTBO 06pa34os BMeCTe co CTaHAapTHblMH npH 0AH0M 0611yYeHHH 

C0CTaBJHUl0 He 6011ee 12 UJTYK. 

O6pa34b1 co c-raHAapTaMH 0611yYa11H 0AH0BpeMeHH0 s TeYeHHe 4 y 

T0pM03HblMH y-KBaHTaMH MHKp0Tp0Ha MT-25 JlrlP O1,1rll,1 [14]. MaKCHMaJlbHaf! 

3Heprns:i ycKopeHHblX 3JleKTp0H0B 6bl11a 24 M3B. CpeAHH11 TOK ycKopeHHblX 

3.rieKTpOHOB C0CTaBJlf!Jl 15 MKA. PacnpeAe.rieHHe n0T0Ka T0pM03HblX -y-KBaHTOB no 

06pa34a"M onpeAeilf!JlH C 'noMOlJ.lblO MeAHblX M0HHT0P0B. "13MepeHHfl cneKTp0B y

H3JlyYeHHfl 0611yYeHHblX 06pa340B OCYlJ.leCTBilf!JlH Ha no11ynpOBOAHHKOBblX 

Ge(Li)- AeTeKTopax: o6beM ~ 70 CM
3
; pa3peweHHe 3,5 K3B Ha JlHHHH 1332 K3B 

6°Co; o6beM ~ 28 CM
3
, pa3peweHHe 3 K38 Ha JlHHHH 1332 K3B 6°Co; H T0HK0M 

AeTeKT0pe: pa3peweHHe 0,6 K3B Ha JlHHHH 122 K3B 
57

Co. HaKonneH_He H 

06pa60TKY y-cneKTp0B np0H3B0AHI1H Ha nK. ,Qns:i K0JlH'-leCTBeHH0ro onpeAeJleHHfl 

C0Aep>KaHHfl 3JleMeHT0B HCn0I1b30BaJ1H OTHOCHTeJ1bHbll1 MeTOA aHaJ1H3a H 

cpopMyny 

I-µ -m { M -M ) c. = ccm • • cm. cm . • ex 0.693. • . cm. , 

lcm.•µ,·m, :z;,2 

rAe Gem. - C0Aep>KaHHe onpeAens:ieMoro 311eMeHTa B CTaHAapi-e, % HilH r/T; mx, 

mcm. • MaCCbl 06pa34a H CTaHAapTa, r; µx, µcm. · K03cj)cj)H4HeHTbl nonpaBKH n0T0Ka 

y-KBaHT0B Ha 06pa34e H CTaHAapTe, nonyYeHHble H3 pe3Y):1bTaT0B H3MepeHHfl 

aKTHBH0Crn M0HHTOpos; Ix, 1cm. - n110L11aAb aHanHrnYeCK0ro nHKa -y~H3JlyYeHHfl 

paAHOaKTHBHOro H30T0na B 06pa34e H CTaHAaprn; Litx, Mcm. · HHTepB811 BpeMeHH 

(MHH) Me)l{Ay HaYaJl0M cepHH.H3MepeHH11 H HaYail0M H3MepeHHH_06pa34a H 

CTaHAapTa,C00TBeTCTBeHH0. 

Pe3YI1bTaTbl MH0r03JleMeHTH0r0 aHaJ1H3a 06pa340B no'-1B, nonyYeHHble Ha 

0CH0BaHHH_ peHTreHocj)11yopec4eHTHOr0 H -y-aKTHBa4H0HH0ro aHa11H30B, 

ycpeAHHJlHCb. 

,[plR onpeaeneHUR pH Ka)l{Abl11 06pa3e4 noYBbl cMeWHBaJlH_ C 

AHCTHJ111Hp0BaHH011 B0A0l1 (B 06beMH0M 0TH0WeHHH 1 :2) H nepeMew11sa11H Ha 

MarHHTH011 · Ji,,ewa11Ke B Te'-leHHe 4 YaCOB. 3aTeM npo6y cj)HilbTp0BaJlH. Yepe3 

6yMa>KHbl11 cj)HilbTp H pH cj)HilbTpaTa H3MepHI1H Ha pH-MeTpe MV 870 [15]. 

4 

MemoauKa npuzomosneHUR npenapama ceMRH anR ·· uccneaosaHUR 

aHmUoKcuaaHmHoii aKmUBHOcmu. O'-IHlJ.leHHble ceMeHa paCTeHHl1 3aJ1HBaJ1H 

rops:1Ye11 B0A0l1 B C00TH0WeHHH 1 r. ceMHH Ha 200 MJl B0Abl. OXI1a)l{AaJ1H npH 

KOMHaTH0l1 TeMnepaTYpe 1 '-lac, cj)HJ1bTpoBaJ1H H no11yYaJ1H HCXOAHbll1 npenapaT. 

MemoauKa onpeaeneHUR aHmuoKcuaaHmHou aKmusHocmu. 

1,1ccneAOBaHHe aHTHOKCHAaHTHblX CBOHCTB npOBOAHilH 

QJOTOXeMHJ1IOMHHec4eHTHblM MeTOAOM, pa3pa6oTaHHblM B 11a6opaTOpHH 

XHMH'-leCK011 6HOcj)H3HKH l,16X<t> PAH [16). MeTOA MOAe11HpyeT 0KHCJleHHe 

TpHnTOcj)aHCOAep>KalJ.IHX 6e11KOB H BJlHflHHe aHrn0KCHAaHTOB Ha 3T0T npo4ecc. 

8 KaYeCTBe coeAHHeHHH, MOAeI1Hpy10L11ero 6e110K, HCnOI1b30BaH nenrn,q 

r11HL!HI1TpHnTOcj)aH (G/y-Trp). OKHCJleHHe G/y-Trp HHHL!HHpyeTCfl C noMOlJ.lblO 

cj)oTOCeHc~6HJ1H3aTopa. B_ 3aBHCHMOCrn OT rnna ceHCH6HI1H3aTOpa OKHCJleH~e 

npoTeKaEn 11H60 no paAHKailbHOMY nyrn (aKTHBHble Yacrn4b1 - nepoKCHAHble 

paAHKailbi RO2, cynepOKCHA 02"), J1H60 npH yYaCrnH' CHHmeTHoro KHCI10pOAa. 

KoH4eHTpa4HH pH6ocj)11aBHHa COCTaBilf!IOT 2•10-6 M, KOH4eHTpa4HH G/y-Trp 

2•10
4 

M. "13MepeHHfl npOBOAHilH B cj)occj)aTHOM 6ycj)epe (pH=7,4). PacTBOpbl 

G/y-Trp pH6ocj)iiairnHa . C A06as11eHHeM pa311H'-IHblX 06beMOB HaCTOeB cyxHX 

paCTeHHl1, 3KCTpaKTOB 3e11eHblX paCTeHHl1 J1H60 HaCT0eB. CeMHH 0611yYaI1H npH 

nepeM·ewHBaHHH CBeTOM PTYTH011 11aMnb1 • ,QnK-120 {} .. =436 HM). nocne 

0611yYeHHfl B Te'-leHHe 60 cei< pacTBOp nepe'Ka'-IHBaJlH B H3MepHTeJ1bHYIO KIOBe-ry 

MeTpHYeCK011 ycTaHOBKH H H3Meps:!11H XeMHJ1IOMHHec4eHL1HIO. 

8 KaYeCTBe xapaKTepHCTHKH aHTHOKCHAaHTH011 aKTHBHOCrn HCnOJ1b30BaJ1H 

BeJlH'-IHHY C112 - KOH4eHTpa4HIO 50%-ro HHrH6Hp0B8HHfl, npH KOTOp011 

HHTeHCHBHOCTb XeMOJ1IOMHHec4eH4HH CHH)l(aJlaCb B 2 pa3a. 4eM MeHbWe C112 ' 

TeM 3cpcj)eKTHBHee npenapaT KaK aHTHOKCHAaHT. 

,Qns:i onpeAeJleHHfl 38rps:!3HeHHl1 H aKTHBHOCrn aHrnOKCHAaHTOB see o6pa34bl 

6blJ1H 3aWHcj)poBaHbl. 

PE3YflbTATbl 1,1 05CY>l{AEH"1E 

Pe3y11bTaTbl onpeAeJleHHfl paAH0HYKilHAHblX 3arpH3HeHHl1 o6pa340B no'-1B 

npHBeAeHbl B Ta611.1. AHaJ1H3 3T~X AaHHblX noKa3blBaeT, '-ITC Ha AByx nI10lJ.laAKax 

(~g1' 60ilbHH'-IHble npyAbl H N127, C. TenJlOBKa) Ha61110AaeTCfl 3Ha'-IHTe11bHOe 

npeBb1WeHHe cpeAHero cj)oHa 3T0H Meci-Hocrn no 137Cs (10-12 6KIKr). 3m 
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omw-msi 11erKO 06bSICHIIIMbl: 60JlbHIIIYHble npyAbl HaXOASITCSI np111MepHO B 8 KM OT 

A3C, Ill 3TO HanpaBJ1eH111e COBnaAaeT C p030H BeTpOB .. MO>KHO npeAnOJlO>KIIITb, YTO 

oca~eH111e Bb16pocoa A3C npOIIICXOAIIIT, B OCHOBHOM, B 3TOM paHOHe. 

KoHTpOilbHasi n1101.J..1aAKa B c .. Ten1100Ka pacnono>KeHa a npeAenax 

4epH06blJlbCKOro cneAa, Ill 3TI/IM 06bSICHSleTCSI Haill/lYl/le 137Cs, KOHL1eHTpa1..1111si 

KOToporo Aa>Ke HeCKOJlbKO 6onbwe, YeM Ha nilOI.J..laAKe «60JlbHIIIYHble npyAbl». 

Ta611. 1. Pe3yilbTaTbl aHan1113a P8AIIIOaKTI/IBHOCTIII npo6 noYB 

·. nnolllaAKa 

Bk/kg 1 2 3 4 5 6 7 8 9 

137Cs 42.6 6.9 12.7 . 10.2 . 10.1 7.8 52.0 12.2 . , 12.2 

4oK . 491.5 728.9 637.8 601.1 658.2 905.7 617 .. 1 •477.0 786.9 

B Ta611. 2 np111BeAeHbl pe3yilbTaTbl onpeAeneHIIISI pH Ill MHoro3neMeHTHOro 

aHa111113a 06pa31..100 noYB .. 

3arpS13HeHIIISI no Cr III As SIBJlSIIOTCSI IIIHAIIIKaTOpHblM~, nplllCYTCTBY,IOI.J..IIIIMIII BO 

acex 0_6pa31..1ax no perlllOHy. MaKCIIIMaflbHble OTnl/lYI/ISI OT Q)OHOBOf() YPOBHSI no 

3TIIIM 3JleMeHTaM Ha6J110Aa10TCSI y O~pa31..10B N22 Ill N24. Ornowe_Hllle COAep>KaHIIISI 

3JleMeHTa Ha AaHHOH nilOI.J..l8A~e ,,K Q)OHOBOMY ~OAep>KaHI/IIO . ~ per1110He 

COCTaBilSleT .no Cr. (1,9; 1,6) 111 As (2,3; 2,4) COOTBeTCTBeHHO, MI/IHI/IMaJlbHOe 

coAep>KaH111e (nn.N21) npeabIwaeT npeAenbHO AOnycT111My10 KOHL1eHTpay11110 (nAK) 

a 50 pa3. Heo6XOAIIIMO OTMSTI/ITb npeBblWeHllle Q)OHOBoro COAep>KaHIIISI Cr Ha 
. . ' ~- ·' 

nnol.J..laAKe. N28 (KH = 3,6). nnol.J..laAKIII N21 111 N22 om111_Ya10Tcsi HaKonneH~E:~ Zn 

(npeBblWeHl/le B HeCKOJlbKO pa3 nAK), Cu Ill Pb (He60JlbWOe npeBblLI,J8_H_111e): TaKoe 

nono>KeHI/IEl MO>KeT 6b1Tb CBR3aHo C TeM, YTO nilOI.J..laAKa PSIAOM C C. HaTailbl/lHO 

pacnOilO>KeHa B OTHOCI/ITeJlbHOH 6nlll30CTIII OT wocce. n1101.J..1~Ka '. N21 

(60JlbHIIIYHble npyAbl) B 3TOM OTHOWeHi/1111 ropa3AO MeHee 3arpS13HeHa, YeM APYrllle 

nil01.J..18AKIII: 3Aeci, npe~bIweH111e nAK MeHbWe, YeM _Ha OCTailbHblX n1101.J..18AKax. 

n1101.J..18AKa B0311~ 60JlbHIIIYHblX npyAOB pacnono>KeHa BAa11111 OJ aBTOMal"IIICTpaillll, 

B TIIIXOM MeCTe, Ill caM paHOH SIBilSleTCSI OCTPOBHOH YaCTblO 6a11aKOBO .. CJleAyeT 
-.·, .. '•r 

BblAeill/lTb TaK>Ke nilOut8AKY N26, KOTOpasi, HaXOAS!Cb 6Jllll3KO OT npOlll3BOACTBa 
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MIIIHepanbHblX YA06peHIIIH 1113 X1116I/IHCKIIIX anaTI/ITOB, OTnl/lYaeTCSI no COAep>KaHI/IIO 

I, Cs, U, Sr OT cf)oHOBblX no per1110Hy.. nno1.J..1aAKa N27 (c. Ten1100Ka) He 

OTill/lYaeTCSI no XIIIMI/IYeCKIIIM 3arpS13HeHI/ISIM OT APYl"IIIX no per1110Hy. 

Ta6n. 2. Pe3yilbTaTbl aHaJ11113a o6pa31..10B nOYB 

O6pa3l.lbl 
3neMeHT 1 2 3 A 5 6 7 8 

CoAeP>KaHllle, Mr/Kr 
pH 8.1 7.7 7.6 7.2 7.9 7.9 8.3 7.9 

Fe,% 2.38 1.40 2.54 3.90 2.52 2.15 3.40 1.83 
Ca,% 11 .. 0 5.7 3.8 - 1.75 9.5 4.5 -
Na,%· 0.04 0.9 0.9 1.17 0.66 0.82 0.71 1.3 
MQ,% 2.66 1:0 0.62 1.33 0.83 0.85 1.1 0.5 
Ti,% 0.39 0.35 0.38 0.57 0.58 0..43 0.51 0.27 
Mn ·· 616 883 622 1182 617 782 561 460 
Cr 117' 223 113. 189 160 148 137. 425 
Zn 175 210 - - - - -. 53 
Cu 50 - - - - - - -
As 119 273 131 289 203 255 238 129 
Pb. 30 60 - - - - - -
Br - 54 - - - - - -
Sr 218 155 168 120 106 275 240 , 133 
Rb 34 40 36 78 54 54 58 29 
y 20 5 10 25 10 12 19 10 
Nb 17 15 18 39 20 18 17 18 
Ba , 210 310 380 460 360 360 400 330 
Ce 43 19 45 103 62 50 54 21 
La 12 20 31 28 - 10 - -
I - - - - - .28 - - ' ' 
Cs 2.3 4 4 8 3.4 10.6 5.6 3 
u 15 15 13 15 16 26 10 12 
HQ - <5 - 10 - 5 7 -

Pe3l0Mlllpysi AaHHble Ta6n. 2, MO>KHO ' 3aKJllOYIIITb, YTO Ha1116onee 

3arpsi3HeHHblMIII B per1110He SIBilSIIOTCSI n11. N2N2 2 1,1 4. 

Ben111YHHa pH noYBbl noK83blB~eT He6oJlbWl,1e pa3Ill,1'-ll,1SI. 

Ha Ml/I 6b1Jla onpeAeneHa a~rnBHOCTb. aHTI/IOKCHA8HTOB B ceMeHaX pacreHHH. 

no 3TIIIM pe3ynbTaTaM Mbl Mo>KeM CYAHTb o nony11si1..11i1six noAopo>KHHKa. 
' ,'.'1 ' 

Pe3yI1bTaTbl TeCTlllpOBaHHSI npeACTaBJleHbl B, Ta6n.3. 
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Ta6n.3. AHTl.10KCHA8HTH8H 8KTHBH0CTb n0A0PO>KHHKa no TeCTY 

xeMO!llOM~Hec1..1eHL1HH, C112,%
0 

- K0HL1eHTpaL1HH 50% HHrn6Hp0B8HHH .· 

nnoU1a.t1Ka 

1 2 3 4 5 6 7 8 

6,0 5,0 2,0 1,25 1,3 1,5 1,2 4,5 

Ca~aH HH3KaH AO no ceMeHaM (Ta6n.3) H86!1IOA~eTCH y pacTeHHHnii.N21. Ha 

BTopoM H TpeTbeM Mecnix rio yrneTeHHIO AOA pacTeHHH CT0HT nno1.L18AKH N2N22 

H 8. nonpo6yeM pa3o6paTb~H B npW-lH
0

Hax CHH>KeH~H . AOA B 3THX MeCTaX. 

nn0lLl8AK8 N21 xapaKTepH3yeTCH npHCYTCTBHeM . 137Cs H HeK0T0pblM 

3arpH3HeHHeM XHMW•leCKHMH areHTaf:1H, KaK H Ni!?. nno1.L18AK8 N27 . C 

n0BblWeHHblM paAH0HYKilHAHblM 3arpH3HeHHeM . (<iepH06bi!lbCKHH C!leA) H 

«'lHCTaH».· B 0TH0WeHHWXHMH'leCKHX 3arpH3HeHHH, He BblAenHeTCH CHH>KeHHeM 

AOA; AOA Ha nn0LJ.18AKe N21 MHHHMa!lbHaH H MaKCHManbHaH Ha nno-l.LlaAKe N27. 

noaT0My 0AHHM paAH0HYKilHAHblM 3arpH3HElHl,1eM 3TH A8HHble He 06bHCHHTb. 

nnolLlaAKa N22, KaK H N24, xapaKTepH3yeTcH caMblM . s1:,1coKHM coAep>KaHHeM 

XHMH'lElCKHX 3arps:13HeHHH, HO HH3KHM yposHeM paAIIIOHYKilHAOB. AOA Ha 

nnoU1a.Q1<e N22 BbIc0Kas:1, a Ha nnoLL1aAKe N24 - HH3KaH. 6e3 y<iern· co<ieTaHH0ro 

AeHCTBHH XHMH'leCKHX areHT0B H paAH0HYKilHAHblX 3arpH3HeHHH TPYAH0 

o6bHCHHTb nony<ieHHble . A8HHble. 4eM M0>KH0 06bHCHHTb CHH>KeHHe AOA Ha 

n!l0IJ.18AK8X HaTa!lbHHO, 60!lbHH'lHble npyAbl H 3_0!lOTOBKa? OAHOH H3 rnnoTe3 

M0>KeT Clly>KHTb B!lHHHHe Xp0HH'leCKHX paAH0HYKilHAHblX Bb16pocos (B TOM 'lHC!le 

P8AH08KTHBHblX HHepTHblX ra30B). nnolLl8AKH N2N21,2,8 pacnono>KeHbl BHYTPH 

K0Hyca wne1,1cpa A3C. Mo>KHO npeAn0!l0>KHTb, 'lT0 HMeHH0 xp0HH'leCK0e 

noc-rynneHHe Ma!lblX KOHL1eHTpaL1HH P8AH0HYKI1HA0B B C0'leTaHHH C XHMH'leCKHMH 

3arpH3HeHHHMH HB!lHeTCR npH'lHHOH n0HH>KeHHH AOA, K0Topoe Ha APYrMX 

n!l0lLl8AK8X Ha6I110AaeTCH B 3H8'lHTe!lbH0 MeHbWeH CTeneHH. 8 HaH60ilbWeH 

cTeneHIII 3T0 KacaeTCH n!l0lLl8AKH ~<60ilbHH~Hble npyAbl» (N21), rAe H86IllOAaeTCH 

HaH60!lbWee 0ca>KAeHHe Bb16pocoB A3C. 

Mbl nposenH TaK>Ke Ha6I110AeHHH 38 C0CT0HHHeM nony!lHLIHH n0A0p0>KHHKa. 

CTOHT 0TMeTHTb BblC0KYIO rernporeHH0CTb no pa3MepaM paCTeHHH B nonynHL1HX B 

c. HaTa!lbHHO (N22). PaCTeHHH C n!l0I.Ll8AKH «60!lbHH'lHble npyAbl» - cpeAHHX 
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pa3MepoB, a Ha n!l0IJ.18AKax N2N24, 5, 6 yrHeTeHbl H Ha6I110Aae1cs:1 CMelLleHHe 

sereTaLIH0HH0ro LIHK!la (N2N25,6). Ha n!l0IJ.18AKe N25 (c. rpa'lH) MH0ro paCTeHHH 

C MHO>KeCTBeHHblMH T0'lK8MH poem. nno1.L18AK8 N23 0T!lH'laeTCH He60!lbWHMH 

pa3MepaMH paCTeHHH, 0AH8K0 3TO M0>KeT 6b1Tb 06bHCHeHo HeA0CTaT0'lHblM 

YBI18>KHeHHeM n0'lBbl. O6parnas:1 KapTHHa Ha6IllOAaeTCH Ha n!l0I.Ll8AKe N28 -

60!lOTHCTaH no<isa, nerKaH nacT6HlLIH8H AenpecCHH, 6naronpHHTHaH AJlH 

nOAOPO>KHHKa, K0TOpblH TaM AOCTHraeT npeAe!lbHblX pa3Mep0B. 3TH 

npeABapHTe!lbHble Ha6I110AeHHH . A0nycKalOT npeAn0!l0>KeHHe 06 H3MeHeHHH 

B8pHa6enbHOCTH McipcponorH<ieCKHX npH3H8K0B n0A0P0>KHHKa npH AeHCTBHH 

P8AH8LIHH (KaK 0TMe<ia!l0Cb H APYrMMH 8BTOpaMH [17,181) H yrHeTeHHH pacTeHHH 

npH XHMH'leCKHX 3arpH3HeHHHX. 

O6cneAOB8HHe C0CT0HHHH 3A0P0BbH HaceneHHH r. 6anaKOBO TaK>Ke 

noKa3blBaeT, 'lT0 AHH8MHKa 3a6onesaeMOCTH B rop0Ae 3H8'lHTe!lbH0 CH!lbHee 

Bbtpa>KeHa, 'leM B K0HTpone (r. IlblCble ropbl CapaTOBCKOl,1 o6nacTH), CX0AHOM no 

AeMorpacj)H'leCKHM, C0LIH03KOHOMH'leCKHM H K!lHM8TH'leCKHM noKa3aTe!lHM [19]. 

PeJy!lbTaTbl Hawero HCC!leA0BaHHH noJB0ilHIOT C 60!lbWOH CTeneHblO 

AOCTOBepHOCTH npeAnonaraTb H8!1H'lHe CO'leTaHHOro AeHCTBHH P8AHOHYKI1HAHblX 

H XHMH'leCKHX 3arpH3HeHHH. 

ABTOpbl 6naroAapHT 38 IlH'lHYIO n0M0lLlb B.A. ManeHKOBa H 38 o6CY>KAeHHe 

pe3y!lbTaTOB B.r. LlbtL1yrnHy, a TaK>Ke 3a nocT0HHHoe C0AeHCTBHe rocKOMHTeT no 

oxpaHe OKPY>K8IOLJ.1eH cpeAbl CapaTOBCKOH o6naCTH H 6anaKOBCKoro 

MYHHL1HnaI1bHOro o6pa30B8HHH. 
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