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B3aumocBa3pb CBUHIA, HIUHKA U M€ C OPIraHH4Y€CKHUM BC€IIECTBOM M

KapOoHaTaMH B ropoJACKUX nmouBax (Ha npumepe PoctoBa-Ha-/lony)

ITnaxoe I'.A., bezyznoea O.C., Tacusepoues C.C., I'opoos C.H.

FOsicuvtit pedepanvhuiii ynugepcumem
AHHOTAIUA

Cmamovsa nocesuwjeHa UCCIE008AHUIO COOEPIHCAHUA MANCENbIX MeMmAalio8 6 No46ax
Pocmosa-na-/lony. Ilpobvl noug Oviiu omobpaHvl U3  NOIHONPOPUILHBIX — paA3pPe308,
PACNONONCEHHBIX 8 PA3HbIX PAliOHAX 20poda U npueopodos Pocmoea-ua-/lomy. Ipynna
AHMPONO2EHHO-UBMEHEHHbIX NoY8 eKIouana ypoocmpamosemvl u peniaumoszemwvt Urbic
Technosol, a maxkace ypoucmpamuguyuposantvie ueprnozemvl Calcic Chernozems (Technic).
Ecmecmeennvie  nousbl  peKpeayuoOHHbIX — Meppumopuil - npeocmagieHvl  4epHO3eMaMu
muepayuonno-ceepecayuonnvimu Calcic Chernozems (Pachic).

HUccneoosanue npoBOOUNOCH c UCNONIL308AHUEM amomHo-adocopoyuoHHO
CNeKmpoMempuu U peHmeeHOpIYOPeCYeHMHO20 aHaIU3a Oasi ONpPeoeieHUsi COOePIHCAHUs
Memannos, cooepxcanue yenepooa onpedensiiu Ha TOC-ananuzamope. Jnsa evlagnienus
83AUMOCBA3U UCNOTIL308ANU CPAPUYECKULL AHATU3.

OchosHOU Yenvio UCCIe008aHUS DLLIO BbIAGIEHUE B3AUMOCEAZU MEHCOY COOePAHCAHUEM
Memainnos u yenepood 8 no46eHHOM npoghue.

Ilokazano, umo nanuuue KapOOHamMHo2o Oapvepa 8 21YOOKUX NOYBEHHLIX 2OPU3OHMAX
(BC u C) 6 uepHoszemax u 6 NOGEPXHOCMHBIX CIOSAX YPOOCMPAMO3eMO8 NPU AHMPONOSEHHOM
3aepA3HEHUU OKA3bIBANIO0 GIUAHUE HA NOOBUNCHOCMb Memannos. Hakxonnenue opeanuyeckoeo
Yenepooa 8 2yMyco80-aKKyMYJIAMUBHBIX 2OPUZOHMAX CROCOOCMBYem pocmy 0OMeHHOU (opmbl
YUHKA, C8UHYA U MeOU 8 00uem Koaudecmeae Imux Memaiios.

KawoueBbie  caoa: ['OPOJICKHME  [IOYBBI, TSXEJIBIE  METAJUIBI,
YPBOCTPATO3EMBI, PEIVIAHTO3EMBI, YEPHO3EMBI, AHTPOIIOT'EHHOE
3ATPASHEHUE, YI'JIEPO
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HCCICOOBAaHUC 3THUX B3aHMMOCBSI3€H MOJKET IIOMOYb B ITOHMMaHHU MEXaHHU3MOB BSaHMOHeﬁCTBHH

MCKAY MCTAJUIaMU U TIOYBCHHBIMHU KOMITIOHCHTAMMU.

OO0BeKT ncciaeaoBaHus

OObeKkTaMH BBICTYHAJIH TOPOJCKHE IOYBBI PAa3sHOM CTENEHHW TpaHCHOPMAIMH, CPEAn
KOTOpBIX ObUIM  BBIZENEHBI  ypOocTparozemsl u  pemiaanto3emsl  Urbic  Technosol,
ypouctparudunupoanasie  depHo3embl  Calcic  Chernozems  (Technic), depHO3eMbI
murpannoHHo-cerperannonteie Calcic Chernozems [16-18]. Ot6op npo6 npoussoamics u3 27
HOJHONPO(MUIBHBIX TOYBEHHBIX Pa3pe30B, 3aT0KEHHBIX B CEIMTEOHBIX M PEKPEAMOHHBIX 30HAX

pa3nuuHbIX pailoHoB PocTroBckoil arnomepauuu (puc. 1).

Puc. 1. KapTocxema 3amoxeHust TOYBEHHBIX Pa3pe30B

Metoasl uccie10BaHUA

[TouBenHsle 00pasLBl OTOMPATIN B CPEAUHHOM YaCTH T€HETUYECKUX TOPU30HTOB, BBIACISBIINXCS
B COOTBETCTBMM ¢ Kiaccupukammed nouB 2004 roma: ypoOoropumsontsl (UR, RAT), rymycoso-
aKKyMyJaTuBHbBIE  ropm3oHTHl  (AU), cpenuHHBIe, akKymylsTHBHO-kKapOonatHele (BCA) wu
nouBoobpazyromiast mopoaa (C).

Banogroe COJCpIKaHUC ™ onpeacadiini ¢ MOMOIIbBIO pCHTFCHO(bJ'IyopCCLICHTHOFO aHajliu3a C
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ucnonb3oBanueM crekrpockanepa MAKC-GV. Omnpenensiu Takke MOABMKHBIE (OPMBI 3JIEMEHTOB B
BO3/IYIIHO-CYXO#l MOYBe, MEPETEePTON M MPOCESHHON Yepe3 CUTO ¢ AMaMeTpoM OTBepcTuid 1 MM (oOmas
noArotoBka). Macca HaBecku 3 r. B kauecTBe sKkcTpareHTa ObLI MCIIOJIB30BaH alleTaTHO-aMMOHHUMHBIN
oydep ¢ pH=4,8. CooTHOmenrne mouBa: pactBop cocrtaBisier 1:10. Ompenenenue TOABMXHBIX (HOpM
TSDKEJIBIX METALIOB IIPOBOIMIM HA aTOMHO-a1COPOIMOHHOM criekTpoMeTpe MI'A-915.

ConepxaHyue  OpPraHHYECKOro  yriepoja ONpele/suld  IMYyTEM  BbICOKOTEMIIEPATypHOTO
KaTaJUTHYECKOro CKUraHus Ha aHanmmzarope yriepoga TOC-L CPN Shimadzu B mpucTaBke aisi CyXux
obpasios SSM-5000A. [lanHbIii METO OCHOBaH Ha BHICOKOTEMIIEPATYPHOM KAaTaJIUTHYECKOM CTOPaHUU
npoObl M MOCHEAYIOIIEM JIETEKTHPOBAHWM BBIIENUBIIEIOCS YIJIEKUCIIOTO ras3a. AHamM3 MpoObl
NPOMCXOAMT B JABa dTama: OOLIMI yriepoi ONpeaessercsl MyTeM COKUTaHUs MpoObl IpH TeMIeparype
900°C, meopranmueckmii — mpu 200°C ¢ mobGaBnermeM opTodochopHO KHCIOTHL. OpraHuYecKuit
yIaepod oOmpenensercss IyTeM BblueTa U3 OOLIero KOJMYECTBA HEOPraHWYECKOTro yIJIepoAa.
HpCI/IMYHICCTBO JaHHOI'O ME€TOJa 3aKJIH4YacTCsa B TOM, UTO <(HO60‘IHI)IM)) PE3YIbTAaTOM aHaIn3a ABJIACTCA
OIpe/ieieHNe KOJIMYEeCTBa HEOPTaHMIECKOT0 yriieposa B cyxom odpasiie [19].

O0paboTKy pe3yabTaTOB aHajK3a MPOBEIM C MCIIOJIb30BaHUEM I'pa)uuecKoro aHaausa — rpaduk
JIMHUN YPOBHA B3aMMOCBSI3ell XMMHUUYECKHMX KOMIIOHEHTOB IMOYBBI, HWHTCPIOJIHMPOBAHHBIX METOAOM
HauMeHbIuX KBanpaTtoB B mporpamMme STATISTICA. Takoi aHanw3 JgaeT BO3MOXKHOCTH OTCIEIUTH
W3MEHEHHUE CBs3el BAJIOBOTO COJIEPKAHUS M COJCp)KaHUsI MOJBUKHOTO (0OMeHHas ¢opma) Meraiuia C

OpPTraHUYCCKUM U HCOPraHUYECKUM YTJICPOJOM B €CTCCTBCHHBIX U aHTPOIIOICHHO-U3MCHCHHBIX IMOYBax.

Pe3yabTaTsl U 00CyKICHUA

I'padnueckuii aHanM3 OCHOBAaH Ha BBISIBICHHWU CBSI3€M MEXIy paccMaTpuBaeMbIMU
KOMIIOHEHTaMH, IPU 3TOM Ha Ocu alCIHCC OTIOXKEHO BaJOBOE KOJMUYECTBO MeTajla, Ha OCH
OpAMHAT — COZIep KaHue yriepoia (OpraHMyeckoro win MuHepainsHoro). Cojepxanne 0OMEHHOM
dbopMBI MeTallJla MOKAa3aHO IBETOM B COOTBETCTBHHU C I[BETOBOHM IIKAJON, a TaKXe TYCTOTOM
JIMHUH B II0JIE paCCMAaTPHUBAEMBbIX 3HAUeHUI. B yepHO3emMax B quara3oHe BaJOBOrO COIEpKaHUS
cBUHIIA 710 50 MI/KT OTCYTCTBYIOT 3aKOHOMEPHOCTH MEX/y KOJIMYECTBOM IOABH)KHOTO CBUHIIA U
CoJiepKaHUEM HEOpraHWYeCcKoro yriepoaa (puc. 2A).

[Ipn anTpomoreHHoMm 3arpssHeHuu (puc. 2b) HabmomaeTcss CBSA3bIBAIOIIAs POJIb
KapOOHATOB B OTHOILIEHUM CBHHIA U 3TO MPOSABISAETCS B BUIE 3aKOHOMEPHOCTH: YEM BBIIIE

BaJIOBOC COJACPKaHNUC CBUHIIA, TCM OoJIbIlIE B HEM H0JIA 0OMEHHBIX COCIUHECHUI.
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Puc. 2. I'paduk B3auMHOro pacnpezeneHus BaJJoBOro coiepkaHus 1 0OMEHHbIX ()OpM CBHHILIA B
3aBHCHUMOCTH OT COJIEpKaHUSI HEOPTaHUYECKOTO YIIepoaa B €CTECTBEHHBIX (A) U
aHTPOIIOreHHHO-U3MeHeHHbIX (b) mouBax

[IpyueM »5Ta 3aKOHOMEPHOCTH CIpaBeAJIMBa KakK JJs UYEPHO3EMOB, TaKk M Ui
ypOocTpaTo3emMoB. B TO ke Bpemsi aHTpOINOreHe3 BIMAET Ha JUana3oH 3HAYEHUH, B KOTOPBIX
IMPOSABJIACTCA BbIIICYKa3aHHAas CBA3b. B ecTecTBeHHBIX ITOUBaX MAaKCUMYM BaJIOBOI'O KOJIMYCCTBA
1 0OMEHHBIX COCI[I/IHGHI/Iﬁ CBHHIA MPUXOAIUTCA Ha AHUAIIA30H B COACPKAHHUU HCOPIraHUYCCKOIO
yraepoga ot 2 1o 7%, a Takoe KOJIMYECTBO MOKET HAOII0AAaThCsA TOJBKO B HIKHEH 4YacTH
npodwis, B ropuzoHTax BC u C, 4ro elie pa3 CiIy>KUT J10Ka3aTeIbCTBOM HaKOIMJICHUS CBUHIIA HA
KapOoHaTHOM Oapbepe. A B ypbocTpaTo3eMax HAaWBBICIINE 3HAYCHHUS U BAJOBOTO COICP>KaHUS
(140280 mr/kr) u ooMeHHBIX (opm (64—80 MI/KT) JiexaT B mpejenax CoJCpKaHHs yriepoja
kapoonaroB ot 0 no 0,9%, T.e. 3TO MOBEPXHOCTHBIE CIOM, U yOEAUTEIbHOE CBUETEIHLCTBO
AQHTPOIIOTEHHOTO ITPOUCXOXKACHUS paccMarpuBaemoro TM.

Ha puc. 3 moka3aHbl 3aKOHOMEPHOCTH pacHpeneneHus OOMEHHbIX (OpM CBUHIA B
3aBUCHUMOCTH OT €r0 BaJIOBOTO COJEP)KaHMS U KOJMYECTBAa OpraHuyeckoro yrieponaa. Tak xe,
KaK U C HEOpraHMYECKUM YIJIEPOJOM, IpU BaJOBOM cojepxkanuu cBuHua Hmxke ITIK, nons
oOMeHHBIX (opM HeBbicOKasi. [Ipy aHTPONOreHHOM 3arpsA3HEHUU YBEIWYHMBACTCS H
MMOABUKHOCTh CBUHIIA, IPUYEM 3TO YBCIMUCHUC MMPOUCXOANUT CHUHXPOHHO C POCTOM COJACPIKAHHA
OpraHWYECKOTo yriepona. IToT ¢akT xoporno cornacyercs ¢ manasiMu C.C. ManmxueBon [1],

MOKa3aBllel, YTO T'yMyc cOpOHpYyeT COeTUHEHHS CBUHIIA.
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Puc. 3. I'paduk B3auMHOro pacrnpeiesaeHus BaloBOro CoepX aHus U MOABHKHBIX (popM CBUHIIA
B 3aBHCHUMOCTH OT COJEpKaHUs YIJIepoJia TyMyca B €CTECTBEHHBIX (A) M aHTPOIIOT€HHHO-
n3MeHeHHbIX (b) mouBax

AHaJOrUYHbIE 3aBUCUMOCTU OBLIM HM3y4YeHBl W AJIA IUHKA. YETKO NpOCIeKHBACTCS
3aKOHOMEPHOCTh: B YEpPHO3EMaxX MUIPALMOHHO-CErPErallMOHHBIX COJEpKaHue OOMEHHOTO
IMHKA YBEJIMYMBACTCSI C POCTOM COJEpXKaHUS OpraHudeckoro yriaepoga (puc. 4A). B

AQHTPOIOT€HHO-M3MEHCHHBIX MTOYBAX TaKas 3aKOHOMEPHOCTh OTCYTCTBYET (puc. 4b).
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Puc. 4. Fpa(bI/IK B3aUMHOI'0 paCcpCACIICHUA BAJIOBOT'O COACPIKAHNUA U 06MeHHBIX (I)OpM IIUHKA B
3aBUCHMOCTH OT COZIEPKAHMS yTIIIepo/ia T'yMyca B €CTECTBEHHEIX (A) M aHTPOIIOTEHHO-

n3MeHeHHbIX (b) mouBax

B uepHOzeMax HEOpPraHWYECKHI yriIepoj, TMpPEACTaBICHHBIA MPEUMYIIECTBEHHO
KapOoHaTaMH, TPU YCIOBHUH €ro BBICOKOTO cojep)kKaHus (pHC. 5a), BIMAET Ha HAKOIUICHUE
MOJBM)KHOTO IIMHKA, TIPUYEM TPU CPaBHUTEIHFHO HEBBICOKOM BajioBOM coxaepkanuu (40—60
MI/KT). 371eCch TaK K€, KaKk M B OTHOIICHWU CBUWHIA, MPOSBISIETCS JCHCTBHE KapOOHATHOTO
Oapbepa, TaKk Kak B YEpHO3EMax MHUTPALMOHHO-CETPETAIMOHHBIX TaKWE BBICOKHE 3HAUYCHUS

HCOPTaHHUYCCKOIo yrjicpoaa BCTPCYAOTCA TOJIBKO B TOPOJACL. B yp600TpaTo3eMax INOABM>XKHOCTD
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Puc. 5. I'paduk B3auMHOTO pacrpeesieHUs] BAJIOBOTO COACPXKaHKUSI M OOMEHHBIX (DOpM IIMHKA B
3aBHCUMOCTH OT CO/IEP’KaHUsI HEOPIaHUYECKOI'0 YIJIepo/ia B €CTECTBEHHBIX (A) U
aHTpONOreHHO-u3MeHeHHbIX (b) mousax

Haunbonee BBICOKYIO MOIBM)KHOCTH STOT METAUI TPOSBISET TPH HU3KOM BaJIOBOM
COJIepKaHNU IIMHKA W JIOCTAaTOYHO BBICOKOM COJIEpKaHWU HEOPraHW4YecKoro yriepoma — 1,6—
2,2%, 9TO COOTBETCTBYET conepkaHHio kapooHaToB 13—18%. Takue BbIcOKHE 3HAUEHHS] MOTYT
HaOJII0aThCs B 9KpaHO3eMaxX NpU HAJUYMU MOAYIIKM W3 APOOJIEHHOW THIPCHI (M3BECTHsKA-
paKkyIlIeyHuKa), MHUPOKO NnpuMeHsiemoro B PoctoBe-Ha-/{oHy npu cTpouTenscTBe Jopor. Bropoit
MaKCHMyM MpPUYPOUYEH K 00JaCTH C MOBBIIIEHHBIM BaJIOBBIM COJIEpKaHUEM LIMHKA — B Mpejaeax
240-260 wmr/kr. VYuyuThiBasg, 4YTO COJEp)KaHHME HEOPraHMYECKOro yriepoja MpHU 3TOM
MUHUMaNbHOE — OT Hyind 10 0,3%, MOXHO YyBEpPEHHO TOBOPUTH, YTO OTO OTKPBITHIE
MIOBEPXHOCTHBIE TOPU3OHTHI ypOOCTPaTO3eMOB U ypOOCTPaTH(PHUIMPOBAHHBIX YEPHO3EMOB.
Haumenbpmmii ypoBeHb NMOJABHKHOCTH LIMHKA OTMEYAETCsl B HE3arps3HEHHBIX ypOOCTpaTo3eMax
IIPY 3HAUYEHUSAX HEOPraHMYECKOI0 yIiIepoia, CTPEMALINXCA K HYJIIO.

3aKOHOMEPHOCTH B3aUMHOIO DPACHpEleNICHUs] BaJOBOIO COAEPKaHMS MEIu U ee

00OMEHHBIX ()OPM CO CBOHCTBAMHU TOYB TPEJICTABJICHBI HAa pUC. 6—7.
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Puc. 6. I'paduk B3auMHOr0 pacnpeaeneHus BajJoBOro coiepkaHus 1 OOMEHHbIX (GOpM MeaU B
3aBHCHUMOCTH OT COJIEpKaHUSI HEOPTaHUYECKOTO YIIepoaa B €CTECTBEHHBIX (A) U
aHTPOIIOreHHO-U3MeHeHHbIX (b) mouBax

Copep:xanrie 0OMEHHBIX (HOPM MeIU Kak B YEPHO3EMaxX MUTPAIMOHHO-CETPEralliOHHbIX,
Tak U B ypOocTpaTo3emMax HEBBICOKOE. TeM HEe MeHee HEKOTOpbhIe 3aKOHOMEPHOCTH MOXKHO
OTMCTHUTDL M IJId PACHPCACIICHHUA MCOU. TaK, B YCPHO3CMAX, B T'OPU3OHTAX, COACPIKAIIUX B
npeaenax ot 2 10 7% HEOPraHWYEeCKOro YIJIEpO/aa, KOHIICHTPAIMs TOJBIKHOW MeIu
yBenuuuBaercs a0 1,2—1,4 MI/Kr mpu yClIOBHU JAOCTATOYHO BBICOKOTO BaJlOBOTO COJEP KAHUS
100-110 wmr/kr. B aHTpOMOreHHO-U3MEHEHHBIX TOYBaX TMOJBMKHOCTh MEIU HIDKE, HO
KOHIICHTPUPYIOTCS OHU W TIpU OoJiee HU3KOM OOIIEeM COJIEp’KaHWU MeTalla, U B JHAIa30He
Oojee HU3KMX 3HA4YeHWH Heopranwdeckoro yriepoma — 0,4-1,4%. UWupiMu crmoBamu, B
YepHO3eMaxX TOJBHKHBIE COCIUHEHUS MEAW TMPUYpOUYEHB K KapOOHATHOMY Oapbepy U
MaTepUHCKON MOPOJE, a B ypOOCTpaTo3eMax — K MOBEPXHOCTHBIM TOPU30HTAM HE3arps3HEHHBIX

nou. [Ipu 3arpsi3Henun cogepxanre 0OMEHHbBIX (POPM MEIU CHUKAETCS 10 MUHUMYMa.
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Puc. 7. I'paduk B3auMHOTO pacrpeeNieHus] BAIOBOTO COJAEPKAaHUS M1 OOMEHHBIX JOPM MeIH B
3aBUCHMOCTH OT COZCPIKaHUsl YIJIepoia ryMmyca B €CTeCTBEHHBIX (A) M aHTPOTIOTEHHO-
n3MeHeHHbIX (b) mouBax
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ConepkaHue OpPraHUYecKOro yriepojia B YEPHO3EMaX MUTPAIMOHHO-CErperarmoOHHBIX
MaJIo BIMSICT HAa HAKOTUICHUE TIOJIBHKHBIX COSAMHEHUN Meau (puc. 7).

IIpu Bo3pacTanum 3arpsizHEHUs] Meabio 10 ypoBHs cBbime 1,5 IIJAK naGmomaercs
yBeIUYCHUE KoJaudecTBa 0OMeHHBIX (opM Mmeraima Boimie 0,7 mr/kr. B ypbocrpaTo3emax erie
0oJiee BBICOKOE CcoJiepykaHue OOMEHHBIX coequHeHnid Meau (2 mr/kr u Boitie [1JIK) nabmtomaercs
OpU COJAEpKaHMU yriepojga rymyca B npenenax 6—8%. Takoe BbICOKOE KOJIUYECTBO
OpPTaHMYECKOTO BEIIECTBA Ha TEPPUTOPUH POCTOBCKOH arioMepamuyi BCTPEYAETCS TOJIBKO B
neconocagkax. K coXaJeHHIO, SKOJIOTHYECKOE W CAHUTAPHOE COCTOSIHUE HX JaJIeKO OT
UJEaTbHOTO — BCTPEYAIOTCS HHOT/IA JIaKe HECAHKIMOHUPOBaHHOE ckiaaupoBanue ThO wu
CTPOUTEIILHOTO Mycopa. OMHAKO Me/Ib, CKOpEe BCETO MOIMAAeT B MOYBY JAPEBECHBIX MAaCCHBOB

pH UX 00pabOTKE MEILCONCPIKANTUMH (PYHTUITHIAMHU.

3akiioueHne

Pe3ynpTaTel mokaszanu, 4To B 00JIaCTH 3HAUYEHUI BaJIOBOTO cojep)kaHus cBUHIA 10 50
MI/KI' HE OBLIO OOHApY’KEHO 3aKOHOMEPHOCTEW MEXAY KOJUYECTBOM IOABM)KHOIO CBMHIIA U
COJICp’)KaHWEM HEOPTraHWYECKOro YIJiepojia B YEPHO3EMax MHUTPAMOHHO-CETPETalliOHHBIX.
Opnnako, IpU aHTPONOTEHHOM 3arps3HEHHM MPOSBISETCS CBS3bIBAIOIIAsl POJb KapOOHATOB B
OTHOIIEHUH CBUHIIA: YEM BBIIIE BAJIOBOE COJEp)KAHUE CBHHIIA, TeM OOJbIIE 0N OOMEHHBIX
COCIMHEHUH ATOT0 3JI€MEHTA B OOIIEM KOJUYECTBE. DTa 3aKOHOMEPHOCTh Obljla OTMEYEHA KaK B
YepHO3eMax, Tak U B ypOOCTpaTo3eMax.

Jlns 1muHKa ObUla BBISIBICHAa 3aKOHOMEPHOCTb, PACKPBIBAIOIIAs POJIb OPTraHUYECKOTO
yIaepoAa B CBSI3BIBAHUM O3TOT0 MeTaia. B depHO3eMax MUTPAlMOHHO-CETPEraliOHHBIX
coJiepkaHie OOMEHHOTO IIMHKA YBEJIMYHMBAJIOCH C POCTOM COJCPYKAHUS OpPraHUYEeCKOTO
yraepoaa. OJHAKO, B aHTPOIOTCHHO-M3MEHEHHBIX IIOYBaX Takas CBS3b OTCYTCTBOBaJa. B
YyepHO3eMaX TOJBMKHOCTh IIMHKA TPOSBISUIA JBa MaKCUMymMa — TPU HHU3KOM BaJOBOM
COJIEp’)KaHWU IIMHKA U BBICOKOM COJIEP)KaHUM HEOPraHWYeCKOro yriepojaa, a Takke B
MMOBEPXHOCTHBIX CJIOSIX ypOocTpaTo3emMoB. HamMeHbINN ypOBEHBb TMOJIBHKHOCTH IIMHKA OBLT
OTMEUEH B HE3arPsA3HEHHBIX ypOOCTpaTO3eMax.

Jns menu ObUTI0 OOHAPYKEHO, YTO B UYEPHO3EMAaX MUTPAIMOHHO-CETPETallMOHHBIX U
ypOocTpaTo3emax cojepkaHue OOMEHHBIX (opM Menu HeBbicOKOoe. OIHAKO B YepHO3EMax
KOHIICHTpAIlMs TIOJBI)KHOM MEIHU YBEIMYMBAJIACh C POCTOM COJCP)KaHHUSI OPTraHUYECKOTO

yraepoaa. B ypbOocrparozemMax MOABMKHOCTH MeOu Obula HIDKE, HO TpU 3arpsA3HEHUH



10
IMaaxos I'.A., BesyrioBa O.C., Tarusepaues C.C., 'opooB C.H. B3aumocBsi3b CBUHIA, IUHKA H MEIHU €

OpraHM4ecKHM BelIeCTBOM H KapOOHATaMH B ropo/ICKHX no4Bax (Ha npumepe PocroBa-Ha-/[oHy)
LA AR RRRRRRRRRRRERRRRRRRRRRRRERRRRRERRRRERERRRRRRRRRERRRRRRRRERERERRERRERRERRERRERERNERDRNHN.]

DieKmpOoHHbBLIL HAYYUHO-NPOU3BOOCMEECHHBLIL HCYPHAT
«ArpodkoUHGo»

COACPpIKAaHUE 0OMEHHBIX (l)OpM MCIHU YBCINYNUBAJIOCH IIPU HU3KOM O6I_H€M COACPIKAaHUKU METalllla

N HU3KHX 3HAYCHUAX HCOPTraHNUYCCKOIro yricpoaa.

Uccnedosanue evinonneno npu ¢hunancosol noooepixcke Munucmepcmea Hayku u
gvicueco obpazoeanusi P® 6 pamkax 2ocy0apcmeeHHo20 3a0aHusi 6 cepe HAYYHOLU
oesmenvrocmu Ne FENW-2023-0008, a maxowce npu ¢unancosoii noodepocxe I panma

Ilpezudenma ons MonoovIx yuenvlx-kanouoamos nayk MK-3257.2022.1.4.

CnmcoK HCMOJIb30BAHHBIX HCTOYHHKOB:

1. ManmpxkueBa C.C. CoeanHeHMs TSDKENbIX MeTauloB B nouyBax Hmknero [lona kax
MOKa3arejab WX JKOJOTHYECKOro cocrosHus: AsBtoped. mucc. ... k.0, / 03.00.27 —
nouyBoseneHue, 03.00.16 — skonorus. Pocro-na-ony: FOOVY. 2009. — 25 c.

2. baysp T.B. Iloronienne u crabunusanys HMHKA U MEAU B YepHO3eMe OOBIKHOBEHHOM
KapOOHAaTHOM MpM MOCTYIUIEHMH UX B (OpMEe DPa3IUYHBIX coeluHeHui: ABToped. aucc. ...
k.0.H./ 03.02.13 — mouBoBenenue. M.: MI'Y um. M.B.JlomonocoBa, 2018. — 25 c.

3. Top6os C.H., bezyrmosa O.C., Bapaynu T.B., IopoBuos A.B., Tarusepnues C.C.,
I'mipnedpant FO.A. [€HOTOKCMUHOCTD M 3arpsi3HEHHE TSKEIbIMH METaJUIaMU €CTECTBEHHBIX M
aHTPOIIOT€HHO-U3MEHEHHBIX 1ouB PocToBa-Ha-noHy // IlouBoBenenue, 2015. Ne 12. — C. 1519-
15209.

4. Top6os C.H., bezyrosa O. C. IlouBeHnHsli mokpoB PocToBckoii aromeparuu. Poctos-
Ha-Jlony — Taranpor: U3narensctBo FOxHOrO henepansuoro ynusepcureta, 2019. 188 c.

5. beszyrosa O.C. I'op6os C.H. Mopozos U.B. Hesunomckas JI.I. Yp6onouBoBenenue. —
PoctoB-Ha-/lony: HOxHbI @enepanbublii YHUBepeuTeT, 2012. — 264 c.

6. I'op6os C.H., bezyrmnosa O.C. Cnenuduka opraHnueckoro Bemiectsa 1nous Pocroa-
Ha-J{ony // [TouBoBenenue. — 2014. — Ne8. — C. 1-11.

7.Topoos C.H., besymioBa O.C. Tspkenble MeTaIbl M PAaJUOHYKIWABI B IOYBAaX
PocroBckoit armomeparun. Pocto-na-Jlony — Taranpor: M3narensctBo FOxHOrO denepaabHOro
yauBepcureta, 2020. 124 c¢. DOI: 10.18522/801273349 ISBN: 978-5-9275-3529-3

8. bezyrosa O.C., I'op6os C.H., Kapnymosa A.B., Tarusepaues C.C. CpaBHUTeNbHAs
XapaKTepUCTHKAa  METOMOB  OINpENEeNeHUs  OpPraHWYeckoro ymiepoga B mouBax  //
OynnamenTanbhbie uccaenoBanus. 2014. Ne 8 (wacts 7). — ctp. 1576-1580

9. Bezuglova Olga S., Gorbov Sergey N., Tischenko Svetlana A., Aleksikova Alexandra
S., Tagiverdiev Suleiman S., Sherstnev Aleksey K., Dubinina Marina N. Accumulation and
migration of heavy metals in soils of the Rostov region, South of Russia //Journal of Soils and
Sediments. 2016. 16 (4). — P. 1203-1213. (DOI) 10.1007 / s11368-015-1165-8.



11
IMaaxos I'.A., BesyrioBa O.C., Tarusepaues C.C., 'opooB C.H. B3aumocBsi3b CBUHIA, IUHKA H MEIHU €
OpraHM4ecKHM BelIeCTBOM H KapOOHATaMH B ropo/ICKHX no4Bax (Ha npumepe PocroBa-Ha-/[oHy)

DieKmpOoHHbBLIL HAYYUHO-NPOU3BOOCMEECHHBLIL HCYPHAT
«ArpodkoUHGo»

10. Canpauk H. B., Top6os C. H., bezyrnosa O. C., llepctheB A. K., Ckpunaukos I1. H.
// PacripeniesieHrie MUKpPOZJIEMEHTOB B E€CTECTBEHHBIX IMMOYBaX POCTOBCKOM ariomepanuud Mo
pa3IMYHBIMM THUIIAMHU PACTUTEIBHBIX cooOmiecTB / M3BecTus BBICHIMX Y4EOHBIX 3aBEICHUM.
Cesepo-Kapkasckuii pernon. Cepus: EcrectBennsie Hayku. — 2022, — Ne 1(213). — C. 71-79. —
DOI 10.18522/1026-2237-2022-1-71-79.

11. Gorbov S. N., Bezuglova O. S., Skripnikov P. N., Tishchenko S. A. // Soluble Organic
Matter in Soils of the Rostov Agglomeration / Eurasian Soil Science. — 2022. — Vol. 55, No 7. —
P. 957-970. — DOI 10.1134/S1064229322070055

12. Skripnikov P. N., Gorbov S. N., Bezuglova O. S., Tagiverdiev S. S. // Organic matter
content and humus reserves in natural soils of Rostov agglomeration //Siberian Journal of Life
Sciences and Agriculture. — 2022. — Vol. 14, No. 4. — P. 185-199. — DOI 10.12731/2658-6649-
2022-14-4-185-199.

13. bypauesckas M. B., Hanubirun B. A., Munkuna T. M., baysp T. B., Ceepuna B. U.
W3menenus (ppakiMOHHO-TPYMIIOBOTO COCTaBa COEAMHEHUN CBMHIIA B YCJIOBMSIX 3arpsi3HEHUs
noyB // [IpoGnemMsbl 3arpsi3HeHUs] 0ObEKTOB OKPYKAIOIIECH Cpebl TSHKETbIMUA METAIJIaMH:  TPYIb
MexayHaponHoit koHdepenuuu (28-30 centsOps 2022 1, Tyma). Tyma: Tynsckuii
rocyznapcTBeHHbI negarornueckuii yausepeuret um. JI. H. Tonctoro, 2022. - C .151-154.

14. Munkuna T.M., ManmkueBa C.C., Yamsirua B.A., Hazapenko O.I., MakcumoB
AIO., 3amynuna U.B., bypauesckas M.B., CymxkoBa C.H. Akkymysanus TSDKEIBIX METaUIOB
Pa3HOTPABHOI CTEMHOMN PACTUTENBHOCTHIO MO JAaHHBIM MHOTOJIETHETO MOHUTOPUHTA // ApHUIHbIE
skocucTemsl, 2018, Tom 24, Ne 3 (76), ¢. 43-55

15. Gorbov, S.; Bezuglova, O.; Plakhov, G.; Ivolgina, V. Accumulation and migration of
mobile forms of lead and copper in urban soils of the Rostov agglomeration // 19th International
Multidisciplinary Scientific GeoConference SGEM 2019. Book number: 3.2. pp 3-8.
https://doi.org/10.5593/sgem2019/3.2/S13.001

16. lumos JI.JI., Toukonoros B./I., Jlebenesa N.U., I'epacumoBa M.U. Knaccudukarus

u nuarHoctuka nous Poccun / Cmonenck: Oiikymena, 2004. 342 c.

17. IlpoxodreBa T.B., I'epacumoBa M.U., besyrnosa O.C., baxmaroBa K.A., TonbeBa
A.A., Top6os C.H., XKapukosa E.A., Marunsa H.H., HakBacuna E.H., Cusuesa H.E. Beenenue
MIOYB U TOYBONONOOHBIX 00pa30BaHUIl FOPOICKUX TEPPUTOPUH B Kiaccudukanuio noys Poccun
// TlouBoBenenue. 2014. Ne 10. C. 1155-1164. doi: 10.7868/S0032180X14100104

18. IUSS Working Group WRB. 2022. World Reference Base for Soil Resources.
International soil classification system for naming soils and creating legends for soil maps. 4th
edition. International Union of Soil Sciences (IUSS), Vienna, Austria

19. Tagiverdiev S.S. Gorbov S.N. Bezuglova O.S. Skripnikov P.N. The content and
distribution of various forms of carbon in urban soils of Southern Russia on the example of
Rostov agglomeration / Geoderma Regional // Volume 21, June 2020, e00266:



https://doi.org/10.5593/sgem2019/3.2/S13.001

12
IMaaxos I'.A., BesyrioBa O.C., Tarusepaues C.C., 'opooB C.H. B3aumocBsi3b CBUHIA, IUHKA H MEIHU €

OpPraHu4Ye€CKUM BE€IIECTBOM H KapﬁOHaTaMl/l B N'OPOACKHUX MOo4YBax (Ha npumepe POCTOBa-Ha-I[OH

DeKmpoHHbLIL HAYYHO-NPOU3BOOCHIBEHHBLIL HCYPHAT

«ArpodkoUHGo»

uTnpoBanue:
[Tnaxos I'.A., besyrnosa O.C., Tarusepaues C.C., ['op6or C.H. B3aumocBs3b cBHHIIA,
[IMHKA U MEJIM C OPTaHUYECKUM BEIIECTBOM M KapOOHAaTaMU B TOPOACKHUX IMOYBAX (HA MpUMEpE

PocroBa-na-Jlony) [Dnekrpon. pecypc] /I ArpoDxoWHpo: DICKTPOHHBIH  HAy4YHO-
OPOM3BOJACTBEHHbIM  KypHam. — 2023, - Ne 4. —  Pexum  jgocryna:
http://agroecoinfo.ru/STATY1/2023/4/st_419.pdf. DOI: https://doi.org/10.51419/202134419.



http://agroecoinfo.ru/STATYI/2023/4/st_419.pdf.
https://doi.org/10.51419/202134419.

