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XUMMNYECKHUE DJIEMEHTBI B PYC/IOBBIX OTJIOXEHUAX

MAJIBIX PEK AI'POJJAHAIITA®TOB (OLIEHKA MHTEHCUBHOCTU

HAKOILIEHUA U DKOJOTMYECKON 3HAYMMOCTH)

E. II. dnun

O00CHOBaHBI METOAUYECKUE TPHEMbI BBISBICHHS M aHAIN3a TEXHOTCHHBIX T€OXHMHYECKHX accoluanuii B
PYCIIOBBIX OTIIOKEHHSX MaJbIX pek arpoiaHamapToB. CHCTEeMATH3HPOBAHBI MOKA3ATENH, UCIONb3yeMbIe JUIs
UX XapaKTePHCTHUKH W HKOJOTMYECKOW OLECHKH. PacCMOTpEHBI OCOOCHHOCTH T€OXHMHYECKHX AaCCOIMALUIA
B JIOHHBIX OTJIOKCHHUSX BOJIOTOKOB CEJIbCKOXO3SHCTBEHHBIX palioHOB Oacceiina p. [Taxpel (MockoBckas 00-
JIaCTh).

KiroueBble ¢j10Ba: TEXHOTCHHBIC T€OXMMUYECKUE acconranuu, pyciioBbI€ OTIIOXKCHUA, arponanama(i)T, 9KO-
JIOrH4C€CKas OLCHKa.

Ecology

CHEMICAL ELEMENTS IN BENTHAL DEPOSITS OF THE SMALL RIVERS
OF AGROLANDSCAPES (THE ESTIMATION OF INTENSITY OF ACCUMULATION
AND THE ECOLOGICAL IMPORTANCE)

E. P. Yanin

Methodical receptions of revealing and the analysis of technogenic geochemical associations in benthal depo-
sits of the small rivers of agrolandscapes are proved. The indicators used for their characteristic and an ecolo-
gical estimation are systematized. Features of geochemical associations in benthal deposits of water currents of
agricultural areas of pool of the river Pahra (Moscow Region) are considered.

Keywords: technogenic geochemical associations, benthal deposits, agrolandscape, ecological estimation.

CCJICZIOBAaHUSI XMMHYECKOTO COCTaBa IOBEPXHOCT-
I/I HBIX BOJI HE BCEI/Ia JIAFOT BO3MOXKHOCTH TIOJTHOIICHHO
0XapaKTepU30BaTh JKOJOTHYECKOE COCTOSHHE PEK arpo-
maHamadToOB IMPEXIE BCEro M3-3a BHICOKOM IHHAMHY-
HOCTH BOJHBIX ITOTOKOB W JWCKPETHOCTH IIOCTAaBKH 3a-
TPS3HSIONINX BEIICCTB HCTOUHUKAMU 3arpsizHeHust. C aToi
TOYKH 3peHHs Oosiee 3PPEKTUBHO H3YUYCHHE PYCIOBBIX
(TOHHBIX) OTJIOKECHHH, SIBILSIOIIUXCSI KOHCUHBIM 3BCHOM
MECTHBIX JaHAMA(THBIX CONPSUKEHHH, B CHIIy Yero ux
COCTaB OTpPaKaeT TCOXUMHYCCKHE OCOOCHHOCTH BOJIO-
cOopHBIX TeppuTopuii. OcoOeHHO SIPKO M0 100HasT 3aBUCH-
MOCTb MpOSIBIIIETCS B OacceiHaX MallbIX peK, KOTOpbIe
CJIy>KaT OCHOBHBIMH MTPUEMHHUKaMH CTOYHBIX BOJ U IIOBEP-
XHOCTHOTO CTOKa C OCBOCHHBIX TeppUTOpUid. B Takux Bo-
JOTOKaX (POPMHUPYIOTCSI TEXHOTEHHBIE T'EOXUMHUYECKHE
AHOMAJIUH, KOTOPBIE OOBIYHO OTIMYAIOTCS MOJIHIIEMEHT-
HBIM COCTaBOM, T.€. MIOBBIIICHHBIM (aHOMaJbHBIM) HAKOII-
JICHUEM B JIOHHBIX OTJIOKCHUSIX OIPEJCIICHHON TPYIIIbI
XUMHYECKUX TEMEHTOB. JlaHHYO TPYIITY 2JIEMEHTOB, Xa-
PaKTEPU3YOIIYI0 COCTAB I€OXUMHUYECKOW aHOMaJINH (TeX-
HOTCHHOTO 3arpsi3HEHUS]) W COOTBETCTBEHHO TI'€OXHMH-
YeCKUH (MUTPAIMOHHBIN) TOTOK, CBS3aHHBIM C MCTOYHH-
KaMH BO3/ICHCTBUS Ha HCCIETyEeMBIil BOIOTOK, HAa3BIBAIOT
TEXHOI€HHOM T€OXMMHYECKOW acCOUMALMEN, pa3IMYHbIe

XapaKTEPUCTHKN KOTOPOH (IIpeXk/Ie BCEr0 COCTAB M MHTEH-
CHBHOCTDH KOHIICHTPUPOBAHUS 3JICMEHTOB) OTPAXKAIOT KO-
JIOTHYECKOE COCTOsTHUE peK [1]. DTo 00ycnoBiuBaeT HE0O-
XOJMMOCTb M3yUCHHS YCIOBHH (DOPMHUPOBAHMS M COCTaBa
TEOXMMUYECKNX acCONMaluii M pa3pabOoTKH MPUHIIUIIOB
HUX DKOJIOTUYECKOM OIIEHKH.

UccnenoBanus ObUIM BBITOIHEHB! B MOCKOBCKOM 00-
macté B mpexpenax OacceitHa p. [laxpsl (mpaBBIif IPUTOK
p- Mockser). [lo 0COOEHHOCTSIM CENBbCKOXO3IHCTBEHHOTO
OCBOCHHUSI HCCJICIOBAHHBIE BOJOCOOPHI (MJIM WX YaCTH)
MaJIBIX PEK, OXapaKTePU30BAHHBIC COOTBETCTBYIOIIMMU
TeOXMMUYECKAMHU BBIOOpKaMH, OBLIM pa3delieHbl Ha 5
IPYII: &) C KPYIMHBIMH )KUBOTHOBOJIYECKUMH KOMILICKCA-
MH; 0) KOMIUICKCHOTO CEJIbCKOXO3SHCTBCHHOTO OCBOCHHUS
(3emienenue U >KUBOTHOBOAUECKHE (DEPMBL); B) 3eMJIC/ICTIb-
YECKOr0 OCBOCHUS; T') C PACIIOIOKECHHBIME B HX TIpe/esiax
arporocenkamu. B ciiyyae HETOYCUHBIX MCTOYHHKOB 3a-
TPSI3HEHMS B MPEIeNax KaX10ro Bogocoopa (MM NX 4acTH)
OTOMpaH TI0 BCe ITHHE BOgOTOKA (c marom 250 — 500 m)
He meHee 50 mpo6 (BepxHUit 0 — 20 cM cIoi) cynecyaHbIX
WIIN CyTIeCUYaHO-WINCTBIX PYCIOBBIX OTIOKEHUH. B 30Hax
BIHSTHUSI )KUBOTHOBOTYECKIX KOMITICKCOB U CEITBCKHX T10-
cesieHuit mpoOwl (He MeHee 30) NOHHBIX OTJIOXKECHUH OT-
OMpayii HENOCPEJICTBEHHO HWXKe 00beKkTa (HIKe MecTa
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cOpoca CTOYHBIX BOJ) Ha Y4acTKax pyclia MPOTSKECHHO-
ctbi0 B 250 — 300 M (¢ marom 10 — 15 m). B kauectse ¢o-
HOBBIX HCCJIEIOBAIN OTIOXKEHHSI BOIOTOKOB B BEPXOBBSIX
p. [laxpebl, ynaseHHBIX OT IPSMOTO BO3ICHCTBUS MCTOYHH-
KOB 3arpsi3HeHus (BbiOopka 50 mpo0). [1poOkl oTnokeHMi
0TOMpaH TUIACTUKOBBIM COBKOM B MOJIOTHSIHBIE MELIOYKH,
BBICYIIMBAJIM Ha BO3AYX€ (B TEHH ), IPOCEUBAIIN YEPE3 CUTO
C IMaMETPOM OTBepCTUM | MM, KBapTOBaJIHU U MTOMEIIATH B
OyMakHbIe MTakeThl. [IpoObI XUMHKO-aHATTUTHYECKHU HUCCIIe-
JIOBall TIPUOIMKEHHO-KOJIMYECTBEHHBIM CIIEKTPAJIbHBIM
aHaim3oM Ha 40 aemenToB; F, As, Sb onpenensiin koiu-
YECTBEHHBIM CIHEKTPAJIbHBIM MeToaoM, Hg — aromHo
abcopOIuel (METOI XOIOIHOTO Mmapa), Se — (QIyopuMeT-
PHUYECKHM METO/IOM.

JIs XapaKTepUCTHKH TEXHOTEHHBIX TCOXMMHUYECKHX
ACCOIMAIINN UCTTOJIb30BAIN CIIEYIOIIHE moKazaren [ 1, 2]:

1. KoadhunneHT KOHIEHTpannu XHMHYECKOTO dIie-
MeHTa K — XapakTepu3yeT HHTEHCHBHOCTb KOHLEHTPU-
POBaHUS AJIEMEHTA B IOHHBIX OTJIOXKCHUSX (B 30HE 3arpsi3-
HEHMS1) OTHOCHUTEJIBEHO ero (POHOBOTO COMCPIKAHUS, PACCUH-
THIBaeTCs 10 (hopmyIie

Kc= Ci/Cd): (1

riae C;, — cpeaHsis KOHLEHTPALMs I-I0 3JIEMEHTa, yCTaHOB-
JIeHHas A7 JAHHOM Te0XMMHIUYecKoi BBIOOpKH, Cyq, — ¢o-
HOBOE COJIEpKAHUE 3TOr0 JIEMEHTA.

2. ®opMysna reoXuMHUYECKOM accoluanuy — Xapak-
TEpU3yeT KauyeCTBEHHBIH (JE€MEHTHBIH) COCTaB U CTPYK-
Typy TEOXMMHUYECKON aHOMalluu; MNpPEACTaBIseT coOoi
YIOPSIIOUEHHYIO 110 3HaueHUsAM K COBOKYNHOCTH (paH-
KUPOBAHHBIN PsT) XUMUYIECKHX dJIeMeHTOB. Kak mpasuio,
accoluanus, XapakTepHas Ui ONPEeIEHHOrO BUa BO3-
NCUCTBHSA, OTIMYACTCS CBOCOOPA3HBIM COOTHOIICHHEM
3HayeHni K anemenros. @opmyna accormanuu u3obpa-
kKaercd, HalpuMep, Tak:

Hg50 — Cdyjg— Aggg — Assy —Pbyy —

~(Cu—Co—Sb)s—Mo;—(Mn—Ti);;~ Vs, (2)

rre nu(ppoBble HHICKCH OKOJO CHMBOJIOB 3JIEMEHTOB
OPEACTaBIAT UX K. B IeOXMMHUYECKYIO acCOUMALMIO
BKIIFOUAIOTCS DJIEMEHTBI CO 3HaueHussMu K He meHee 1,5
(maHHBI ypOBEHb B CYIIECTBEHHOW Mepe YYHTHIBACT
NPUPOJHYIO BAPHALMIO PACIPENENIEHHs DJIEMEHTA U BO3-
MOXHYIO OIIMOKY ONMpOOOBAaHUS M AHATUTHYECKOTO HC-
CJICJIOBAHUA).

3. Ilokasarens N, — XapakTepU3yeT KOJIMYECTBEHHbII
COCTaB TCOXUMMUYECKOH acconuanuu (OTpaxkaeT 4HUCIo
BXOZAIINX B HEE XUMUYECKHUX JIEMEHTOB).

4. CyMmMapHBIil OKa3aTeb 3arpsi3HeHs Z - — Hpel-
CcTaBJIsIeT cO00l cyMMy KO3 (PUIINEHTOB KOHLEHTpauu K -
3NIEMEHTOB, BXOAAIMINX B T€OXMMHUYECKYIO aCCOIMANUIO,
OTpaXaeT aJAUTHBHOC MNPEBBILMICHUC q)OHOBOFO YPOBH:
IPYIION aCCOLUUPYIOUIUXCS AIEMEHTOB U XapaKTepH3yeT
YPOBEHb TEXHOTEHHOTO 3arpsA3HEHHS BOJOTOKA; PACCUHUTHI-
Baercs 1o (opmyne, npemnoxkennoi 0. E. Caetom [1]:

n
Ze =2 Kc ~(n-1),

i=1

3)

rie K — kKo3(QPUImeHT KOHIEHTPAUH i-T0 XHMHYECKOTO
3JIEMEHTa, N — YHCJIO0, PAaBHOE KOJIMYECTBY 3JIEMEHTOB
(IV,), BXOIAILHUX B ACCOLUALIUIO.

5. Tloka3aTenb CaHUTAPHO-TOKCHKOIOTMYECKOM omac-
HOCTH Z_, — TIpeJCTaBIsIeT co00i cyMMy Kod(duIneHToB
KOHLEHTpauuu K, XMMHUYECKHUX DJIEMEHTOB 1-ro u 2-ro
KJIACCOB OMNACHOCTH, BXOJAIIUX B aCCOLMAIUIO, IIJIS KO-
TOPBIX YCTAHOBJICHBI MPEACIBLHO-I0NYCTUMbBIC KOHIICH-
tparmu (ITJIK) B Bome BOMHBIX OOBEKTOB XO3SHCTBEH-
HO-TIUTHEBOTO W KYJIBTYpHO-OBITOBOTO BOIOTOIB30BaHUSI.
[Tokaszaresp XapakTepU3yeT CTEMEHb MOTCHIMAIBHON ca-
HUTAPHO-TOKCHKOJIOTMYECKON ONACHOCTH JJAHHOTO YPOBHSI
TEXHOTEHHOTO 3arpsi3HEHMsI, PACCUUTHIBACTCS 110 POopMyIie
(3) ¢ coorBeTcTByIOLIECH KOPPEKTUPOBKOW YUHTHIBAEMBIX
DJIEMEHTOB.

6. XapakTepUCTUKU YPOBHsI TEXHOT'CHHOIO 3arpsi3He-
HUSI U €r0 CTENCHU MOTCHIHMAIbHON CaHUTAPHO-TOKCHKO-
JIOTUYECKOM ormacHOCTH (Tadm. 1).

VYkazanHas mkana, pa3padoTaHHas HA OCHOBE AIMITHUPHU-
YECKOT0 Marepualia, OJyYCHHOTO TIPH COTPSKSHHOM H3Y-
YEHUH T€OXHMUYCCKUX aHOMAJIUH B JOHHBIX OTIOKEHHIX
U B PaCTBOpPE PEUYHBIX BOJI, B CYIIECTBEHHOW Mepe UMeeT
9KCIEPTHBIN Xapakrep. TeM He MeHee OmBIT CBHJICTEIb-
cTByeT 00 3()(hEKTUBHOCTH €€ MPUMEHEHHs, 0COOCHHO MPH
CPaBHEHHUM Pa3HBIX PEK, YUYACTKOB UX PycCia, OObEKTOB H
pationoB. CTemeHb CAaHUTAPHO-TOKCUKOJIOTUIECKON OTac-
HOCTH TE€XHOTCHHOTO 3arpsi3HEHUS B JAHHOM CJIydae omnpe-
JIETSeT TaKKE 3HAYUMOCTH JOHHBIX OTJIOKCHHUH Kak HC-
TOYHUKA 3arpsi3HEHUS] BOJHOU ()a3bl U BEPOSTHOCTH TOK-
CHYECKOTO BO3JICHCTBUSI MX (KaK BEIIECTBA) Ha JKWUBHIC
OpTaHU3MBI.

Taonumna 1. OpI/IeHTI/IpOBO‘-IHaSI HIKaJa OUCHKH 3arpsA3HCHUS PEK 10 UHTCHCUBHOCTU HAKOIUJICHUSI XUMHUYCCKHUX DJIEMCHTOB B JOHHBIX OTJIOXKE-

HUsX [2]
7 7 ypOBeHL TEXHOT'CHHOI'O CreneHp CaHUTAPHO-TOK-
C cT o Couep)l(am/le TOKCUYHBIX DJICMCHTOB B paCTBOPE PCUHBIX BOJ
3arpsi3HeHUs CHKOJIOTMYECKOH OIACHOCTH
<10 <10 Cna0writ Jlonyctumas BonbmaCcTBO B nipenenax ¢oHa
10-30 10-30 Cpenuuit Ymepennas MHor#He MOBBIIIEHbI OTHOCUTENIBHO ()OHA, HEKOTOPBIE IITH30-
nuyecku nocrurarot [1JIK
30-100 30-100 Bericokuii OrnacHas Msuorue 3ameTHO BbInIe GoHa, HekoTopsle pesbimratoT [1/IK
100-300 100 —-300 Ouenb Ouenp MHorue Bo MHOTO pa3 Bbllle (JOHA, HEKOTOPbIE CTAOMIIBHO
BBICOKUI oracHas npesbimarotr IIJIK
>300 >300 UpesBblyaitHO UpesBbluaitHO BonbunHCTBO BO MHOTO pa3 BhIlle (hOHA, MHOTHE CTAOMIBHO
BBICOKHH ornacHas npessimatoT [JIK
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B arponanamadTax MCTOYHMKAMH MOCTYIUICHUS XH-
MHYECKUX JIEMEHTOB B BOJOTOKH CITy’KaT MHHEPATbHBIC U
OpraHuyeckue ymnoOpeHUsl, HMEeCTUIM/IbI, HECTaHIAPTHBIC
arpoMeJIMOPaHThbl, OTXOJbI U CTOYHBIC BOABI Y KUBOTHOBO-
YECKHX KOMIUIEKCOB U (hepM, BEIOPOCHI U CTOYHBIC BOIBI
MPEANPUATHIA IO TPOU3BOACTBY KOMOMKOPMOB U TIEPBHY-
HOHU TrepepaboTKe arporpoayKINH, BBIXJIONEI aBTOTPAHC-
OpTa, BEIOPOCHI, OTXOMBI M CTOYHBIE BOIBI CEIbCKUX HACE-
JICHHBIX ITyHKTOB, PEKPEALMOHHBIX OOBEKTOB M MacCTep-
CKHX TI0O PEMOHTY CEeJIbCKOXO3SWCTBEHHON TexHHWKHU [3].
OCHOBHBIE CIIOCOOBI IMOCTYIUICHUS 3arps3HSIONIMX BeE-
mecTB (B pacTBOpPE BOJI M B COCTABE TBEPIOTO B3BEIICHHOTO
Marepualia) B BOJHbIC OOBEKTBl — COPOC CTOYHBIX BOJ H
MMOBEPXHOCTHBIH CTOK ¢ BOIOCOOpHBIX TeppuTopuii. C sKo-
JIOTO-TEOXMMHYECKUX TIO3UIUH, B arponanamadrax oco-
Oyr0 pojib WIpaeT NmpuMeHeHHe (HochOpHBIX yI0OpEHUI,
KOTOpBIE, KpOME «KelaTeJIbHoro» gocdopa, conepxar o0-
[IMPHYTO TPYIITy XUMUYIECKUX JIeMeHTOB. Tak, B ymoOpe-
HUSX B TOBBIIICHHBIX KOJIWYECTBAX KOHIEHTpUpYoTcs F,
As, Sn, Cd, Y, La, Ce; HexoTOpbIE BUBI YIOOPEHUH, KpOoMe
TOTO, OTIINYAFOTCS 3HAYUMBIMHU CofiepkaHusiMu St, Pb, Ba;
C KQIMHHBIMA yIOOPCHUSIMH CBsi3aHa (WK ObLIa CBs3aHA)
nocraBka moJubeHa, ¢ asotaeiMu — As, Cd, Hg, Co, Mo,
Pb, Sn, ¢ KOMIUIEKCHBIMU YTOOPCHHUSIMHA U MHKPOYI00pe-
nusmu — B, Mo, Cu, Zn, Mn, Co, ¢ nectuiiuaamu — Hg,
Cu, F, Sn, Zn, V, Mn, As, Pb, ¢ oprannueckumu yno0peHu-
SIMH — HEKOTOPBIX TSDKENBIX MeTauioB. [Ipu oOpaboTke
OYB arpOTEXHUKOU MPOUCXOAUT uX 3arpsisuenue Fe, Cr, V,
Ni, V, Cr, Zn (BBIXJIOIBI TU3ETbHBIX YCTAHOBOK, ICTUPAHUE
MEXaHHU3MOB H IIHH). Bee BUabI 0TX0m0B, 00pasyromuecs B
JKMBOTHOBOJICTBE U NTHUIICBOJICTBE, XapaKTEPU3YIOTCS T10-
BBITIICHHBIMU cofiepkanusimu P, Hg, W, Sr, Zn, B menbieit
crenenn — F, Bi, Ag, Cu, Mo, B. Ilpucyrcteue Hg, W u
Mo B cyiecTBeHHON Mepe 00y CIOBICHO MOMa aHuEeM B OT-
XOJIBI BBILICIINX U3 CTPOSI PTYTHBIX JIAMII, TEPMOMETPOB 1
JIAMIT HaKaJIUBaHUs. ECTh CBEICHUS O 3HAYUMBIX YPOBHSX
PTYTH B KOMOMKOPMaX, HCTOYHUKOM KOTOPOH CITY>KUT PBIO-
Hasi MyKa, TOTOBSIIIASICS M3 MOPCKOH PBIOBI, OTIINYAIOIICH-
Csl TIOBBIIICHHBIM COJICPXKAHUEM 3TOro Mertasuia. Hakor-

JIeHne B oTxoAax u crokax Str, F u Sn obycnosneno ymo-
TpeOJICHUEM B Ka9eCTBE KOPMOBBIX JJ00aBOK pocdaros, Ko-
Tophie cocTaBisiroT J1o 0,8 — 1,5% o0riero Beca KOMOMKOP-
MOB ¥ OTHOCHUTEJIBHO 00OTalleHbl, KpOMe YKa3aHHBIX dJie-
meHToB, P, As, Cd, Y, La, Ce u Pb. B cocraB THITOBEIX
PaIiOHOB KOPMJICHHSI CEJIbCKOXO3SHCTBEHHBIX JKUBOTHBIX
no0apistiorT coequnenus Zn, Mn, Cu, Co, J, unorna F, B,
Se, Mo. [ToBbimienabIME ypoBHSIMEU Zn, Cu, As oTiIHYaeTcs
MSICOKOCTHAs, pbIOHasi M KpHiieBas Myka. B »KMBOTHOBOI-
CTBC MPHUMEHSIOTCS TAKXKE AHTHUCCNTHUKH, COACpIKaIIHe
paziuyHble MeTaJIbl. CTOYHBIC BOJBI YKHBOTHOBOJUECKHUX
KOMIUIEKCOB MPEACTABISAIOT COOOM CTOK, COCTOSIIMH U3
JKUJIKOTO HABO3a, MPOU3BOJICTBEHHBIX, OBITOBBIX U JIPCHAXK-
HBIX BOJ, CHJIOCHOTO COKa M COJIEPIKAIIMK B TIOBBIIICHHBIX
koHueHTpauusax Cu, Mn, Zn, Fe, B, Mo, W, Hg, Sr, F u npy-
rue aeMeHTsl. [locne ocBeTieHus: B OTCTOMHMKAX U MPe-
BapUTEIBHON 00paOOTKH CTOKM COPACHIBAIOTCS B BOJOTOKH
WJIM UCTIONB3YIOTCS ISl OPOIIEHUS yroauit. OOBIYHO OHM
OTIIMYAKOTCS BBICOKMMH COJICPYKAHHUSIMH B3BEIICHHBIX BeE-
IIECTB, YTO OMpPEJENseT cBoeoOpasue (GOpMHUPYIOMUXCS B
pyciax peK OTIOKEHHH.

Taxum 006pa3oM, Ka4eCTBEHHBII COCTaB OCHOBHBIX TO-
TOKOB 3arPs3HSIONINX BEIIECTB IOCTATOYHO Pa3HOOOPAa3EH.
XUMHUYECKHE DJICMEHTBI, MPUCYTCTBYIONIME B KHUIKOH U
TBEPJOW YaCTH TAKHUX IMOTOKOB, B KOHEYHOM CYETE MO-
CTYTAIOT B BOJIOTOKH M HAKATUTMBAIOTCS B JOHHBIX OTJIOKE-
HUSX BOJOTOKOB C Pa3HOM CTENEHbIO WHTECHCUBHOCTH
(Tabi. 2). MakcumalbHble 3HAY€HUsI KOJTMUECTBEHHbBIX Xa-
PAKTEPUCTHK TEOXUMHUSCKUX ACCOIUAIMNA TUITUYHBI JIJIS
30H BO3JCHCTBHSI KPYIHBIX )KUBOTHOBOJUECKUX KOMILICK-
COB, rae (OPMHPOBAHUE TOIMAIEMEHTHBIX aHOMAJHH
(N, =16 —20) cBa3aHO C BIMAHHEM CTOYHBIX BOJ. 31€Ch
IUIsL pAfa 2IeMEeHTOB Habmromarorcst Belcokue K. OOpa-
maer Ha ce0s BHUMaHWE ONU3KUN KaueCTBEHHBIN COCTaB
accormanuii (mpu Bepyei poiau Hg, Ag, Zn, Se, As, P).
XapakTepHO TaKKe HAKOIJICHHE B JIOHHBIX OTJIOKCHHSIX
Cd, Cu, Mo, Sr, W. 3Hauenust mokaszareins Z. ONpeesoT
BBICOKHI YPOBEHb, a II0Ka3aTesl Z,, — ONACHYIO CTCICHb

Taomuua 2. [eoxumMuYecKre acCONMANNH B JOHHBIX OTIOKEHHUIX BOJOTOKOB CEIbCKOXO3IHCTBEHHBIX palloHOB OacceifHa p. [Taxpbr

XO03AHCTBEHHOE OCBOCHHE

IMopsinok 3Hayennit K- XMMHYECKHX 2J1EMEHTOB

N3 ZC ZCT

BOZIOCOOPOB >30  30-10 10-3 3-15
JKuBOTHO- KpymHBIN pora- Hgs, Agy, Zn;—(Se—As—Sn—P);— Sc—-Sr—-Ga-W-Pb—-Co-Mn—- 20 94 64
BOJUECKUE TbIH CKOT, pyueil — Cu— Mo); — Cd, -Y-F
KOMIUICKCBI  cCBHHOBOJICTBO, — Ag,—Hg;; Zn,— As—Se—P);s Sr—-Cd-Ba-Sn-W-Sc-Cu- 16 54 43
p. Jlagsipka —Mo-Y-Pb
Kommeke- p. Cocenka, — — Ps—Mn,-Ga—-Cu—Sc— As—-Y-Zn-Sn—-Hg-Ba-Pb- 22 34 10
HOC Cellb-  BEPXOBbS —Cd —Ni—Nb), -Yb-Ag—-Mo-Cr-La-V-F
CKOXO034#-  p. Crpajaub — — Hgs — Sn, — Bi; As—Se—Cr—-Ni—-Co-Ga—-Mn- 17 24 13
CTBEHHOE -Nb-La—-V-P-Ag-F-Cd
p. Coxna — — Ags P-Sn-F-Mo-Nb-Cr-Cu- 15 16 8
—Zn—Mn-Yb-Ba—-As—Se—La
p. Poxas, — — Ags—Cd, Sn—-P-F-Cu-Co-Zn—-Mo-Y- 13 19 13
BEPXOBbSI —Pb—As—Se
3emuie- p. Knanka — — Ps—Sc, — Cuy Mn-Nb-Ag-Mo-Cr—-Zr-F- 16 24 5
JIeTbUeCcKoe -Y-Cd—Co—Pb—Yb—As
Arpo- p- Spueska — Ag Co,—P; V-Bi—-Ni—Zn-Pb-Ba-Ga- 15 28 17

IIOCCJIOK

—Mn—Zr—Nb-Mo—-Yb-Be
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CaHUTAPHO-TOKCUKOJIIOTUYECKON BPETHOCTH TEXHOTEHHOTO
3arpsA3HEeHUs PeK.

B JOHHBIX OTJIOKEHHUSAX PEK PallOHOB KOMILIEKCHOTO
CEJIbCKOXO3SUCTBEHHOTO OCBOCHUS TaKKe HAKAITUBACTCS
MIMPOKHI KOMIUTEKC 31eMeHToB (N, = 13 —22). Ho 3z1ecs,
BO-TIEPBBIX, YK€ MPeo0IagaloT Te U3 HHUX, K KOTOPBIX B
OCHOBHOM HaxozsaTcst B mpegenax 1,5 —3. Bo-Bropsix, B
COCTaBE aCCOHANNI JOMUHHUPYIOT IUTOPIIIHHEIC 2TIEMEH-
oI (F, Sc, Nb, La, Y, Yb, Mn, Sr, V), X0Ts1 10CTaTO4YHO HH-
TEHCHBHO HaKaIuBaioTcs pocdop u xaapkopuiabaeie Hg,
Ag, Sn, Ga, Cd. Tunmmuno npucyrcreue Cu, As, Se. OTr
3JIeMEeHTHI 00 LeneHanpanieHHo (P), 1ubo B Buze Hexe-
JaTeIbHBIX pUMecel (Mpekae Bcero JTUTO(QUIbHbIE dlie-
MEHTBI) BHOCSTCS € YIOOPCHUSIMH B arpOMETHOPAHTAMH, a
TaKXKe IMOCTYIMAIOT C OTXOIAMH H CTOKAMH (epM, PEMOHT-
HBIX MacTepcKue U T.I. 3HaUeHUs MoKazaTels Z, oIpese-
JIIOT YMEPEHHYIO CTElEeHb CAaHUTapHO-TOKCHUKOJIOIMYe-
CKOM BPEIHOCTH, a ITOKA3aTels Z, — B OCHOBHOM CPEIHHM
YPOBEHb TEXHOTEHHOTO 3arpsi3HEHHUS PEK STUX PaliOHOB.

Acconpanyy B JOHHBIX OTIOKCHUSAX PEK 3EMIIC/ICITb-
YECKHUX PAiOHOB 3aKOHOMEPHO OTIIMYAIOTCS MEHEE HHTCH-
CUBHBIM HAaKOIUICHHEM cepeOpa u Ooyiee BBICOKUMH CO-
nepxkanussMd Mn u P. 3nech HaOmomaeTcs aomycTumast
CTENICHh CAHUTAPHO-TOKCHUKOIIOTHUECKOH BPEAHOCTH U
CpeHUM ypOBEeHb TEXHOI'€HHOTO 3arpsi3HeHus pek. B 3oHe
BJIMSIHUSA arpoIrioCelIKa B PEYHBIX OTJIOKCHUAX YCTaHOBJIC-
HO HaKOIUICHHE cepedpa (THIMHYHOTO XHMHYECKOTO dlIe-
MEHTa MPAKTUYECKH JTH000# TexHOoreHHoi aHomanuu [1]),
B MeHblIel crenern Co u P. Oto ompenensier 6onee BEI-
COKHeE, HeKEIU TSI PeK 3eMJICIeNBIeCKAX PailOHOB, 3HA-
4yeHHs Z- (OTBEYAIOIIUE CPETHEMY YPOBHIO 3aIrPs3HEHNU)
U YMEPEHHYIO CTENEHb CaHUTAPHO-TOKCUKOJIOTMYECKOU
BPEIHOCTH TEXHOTEHHOTO 3arpsi3HeHus. Clemyer oTMe-
TUTH, YTO B OOJIBIIMHCTBE CIIy4yaeB CTENEHb MMOTEHIHAIb-
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HOM CaHUTapPHO-TOKCHUKOJIOTUYECKOW BPEIHOCTH TEXHO-
TCHHOTO 3arpsI3HEHHS OTIPEIeIIAETCS MHTEHCUBHBIM HAKOII-
JIEHHEM B JOHHBIX oTioxeHusx Hg u Ag.

TakuMm 00pa3zoM, XapaKTCPUCTUKH TCOXUMHYCCKHIX ac-
coLManuil B JOHHBIX OTJIOXEHUSAX BOJIOTOKOB arposiaH-
madToB OTPAKAIOT CIENU(PUKY XO3SHCTBEHHOTO HCIIOJb-
30BaHMsI BOJIOCOOPHBIX TEPPUTOPHUE. B cocras acconmaruii
BXOJIAT JIeMeHThI 1-ro (ctadbunpHo Hg, ouens peako Be),
2-ro (crabmisHO Ag, As, Cd, F, Mo, Pb, yacto Ba, Co, Se,
Nb, unoraa Bi, Sb, Sr, W) u 3-ro (Cr, Cu, Mn, Ni, V, Zn)
KJIACCOB OINAaCHOCTH. /[J11 MHOTMX XUMHUYECKHX 3JIEMEHTOB
THIIUYHBI 3Ha4eHus K - B mpezenax 1,5 — 7; TonbKo B 30HaX
BIIMSIHUA KMBOTHOBOJYECKHMX KOMILIEKCOB ansi Hg u Ag
OHHU 3aMETHO BbIIe. /{7151 30H BO3ACHCTBUS )KMBOTHOBO/I-
YECKUX KOMILIEKCOB XapaKTEpPHO HHTEHCHMBHOE HAKOII-
neHue B otnoxkenusix Hg, Ag, Zn, As, Se, P, B meHbIei
crenienn Sn, Mo, Cd; ans palloHOB 3eMIIe[IeNins U KOMII-
JIEKCHOTO CEJIbCKOXO3SHCTBEHHOTO HCIIONB30BaHuI — P 1
Ag, unorna As, Mn, Sn, Cd; 17151 30HBI BIUSHUS arporocer-
ka — Ag, Co u P, B MmeHbIIeH crenenu V, Bi, Ni, Zn, Pb.
HaunGonpmas creneHp CaHUTAPHO-TOKCHKOJIOTHYECKON
BpEeNHOCTH (OmacHas) ¥ HanboJiee MHTCHCUBHBIA YPOBCHb
3arpsi3HCHMS (BBICOKHM) XapaKTEPHBI Ul YYacCTKOB PEK,
HCHBITHIBAIOLIMX BO3IEHCTBUE KUBOTHOBOIYECKUX KOMII-
JIeKCOB. BOJOTOKM Jpyrux CesbCKOX035HCTBEHHBIX TEPPU-
TOPUH OTVIMYAIOTCS YMEPEHHON CTENEHBIO CAHUTAPHO-TOK-
CUKOJIOTHYECKOI BPEAHOCTH M MPEUMYILECTBEHHO Cpe-
HUM YPOBHEM 3arpsi3HEHMS.
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