OT3bIB
0pHIHATBHOIO ONIMOHEHTA Ha JUCCEPTALIMOHHYIO paboTy
3AMYJIMHOU NHHBI BAJIEPHEBHBI
«Tpanchopmanus cBoiicTB ruApoMop¢HBIX MOYB MO BJIUSIHHEM IJIHTEILHOIO
TEXHOIe€HHOI'0 3arpsAA3HEeHUs TAKEJIBIMU METAJLJIAMHI,
IIPEACTABICHHYIO HAa COMCKaHUE YUYCHOU CTeNeHN KaHAUAAaTa OUOJOTUYEeCKUX HayK

o cueruaisHocTH 1.5.19 — [TouBoBenenre (6HONIOTHYECKHE HAYKH)

AKTYyaJIbHOCTb TeMbl JHCCEPTALHOHHOIO HccJeAOBaHHA. Tema SBISETCS
aKTyaJbHOM, TaK KakK coueTaeT (¢yHIaMEHTAJIbHbI UHHTepec K IIOYBEHHBIM
IIPOLECCAM C OCTPOM IMPaKTUYECKOH MOTPeOHOCThIO B MHCTPYMEHTAX JJISl OLIEHKH U
MHUHUMU3ALUH 3KOJIOTHYECKHAX PUCKOB B 30HAX TEXHOT€HHOT'O BO3IEUCTBHUS.

OyHKIMOHUPOBaHWE  IOYB, CGOPMHUPOBAHHBIX  Ha  3arpsA3HEHHBIX
TEXHOIE€HHBIX OTJIOXXEHUSX, ONPENENSIETCS] YPOBHEM IIOJIMAJIEMEHTHOTO 3arps3HEeHMS,
(H3UKO-XMMUYECKIUMH, MUHEPAJIOTUIECKIMU U OpraHOMUHEPAIBHEIMEA CBOWCTBAMH,
BIMSIOIIAMY Ha 3aKpeluleHue, MHrpaumo U TOABMXXHOCTH TSDKEJIBIX MeTayuioB. B
YCIIOBHSIX ITIOCTOSIHHOTO MJIM IIEPUOJUYECKOr0 IepeyBIaXHEHHUS II0YBHI (IOMIMEHHEIE,
O0NOTHBIE, AJTIOBUAIbHEIE) OCOOCHHO BOCIPUUMYUBEI K HAKOIUICHUIO MTOJUIFOTaHTOB:
BOJa CIOCOOCTBYeT MUIpallUM 3arpsi3HATENel, a BOCCTAHOBUTEIBHBIE YCIIOBHUS B
npoduie NpensTCTBYIOT UX TpaHCchopMaluu B MeHee omacHble (GOpMbl. B urore B
T'HIPOMOP(MHBIX MOYBaX (OPMUPYIOTCS yCTOMYMBBIE TEXHOICHHBIE I€OXHMMHUYECKHE
aHOMAJIMM, U IMPOLECCHl CaMOOYHINeHUsI UuayT ciabo. MzydyeHue Toro, kak UMEHHO
IJIMTENIBHOE ~ 3arps3HEHHe  MeHseT MX  CBoWcTBa  ((M3HKO-XMMHYECKHE,
Ouosornyeckue), MOMOraeT MOHATh MEXaHW3Mbl OTOIO HAKOIUIEHHS W OLEHHTH
pUCKHU. B CBSI3U C 3TUM aKTyalbHBIM SIBJISIETCS KOMIIEKCHOE U3YyYEHHE TEXHOIE€HHO
HapYUICHHBIX IT0YB OBIBIIUX IIAMOHAKONHUTENeH U pa3paboTKa MOAXOAO0B K OLEHKE
UX YCTOHYMBOCTH, OydepHON CHOCOOHOCTH M 3KOJOTMYECKOIO COCTOSHMS B
YCJIOBUSIX [JIUTENIBHOIO 3arpsi3HeHus. s NOHMMaHUS IPUPOIBI IIPOHCXOMSIINX

mponeccoB HCO6XOIH/IMO HUMCTDH 3HAaTh, KaKue KOMIIOHEHTBI  TE€XHOI'€CHHO



copMHpOBaHHONW  TUAPOMOPGHON  IMOYBEHHOW  CHCTEMBI  ONPENENSIOT  eé
YCTOMYMBOCTE B YCJIOBHSAX JUIUTENBHOTO IIOJMAJIEMEHTHOIO 3arps3HeHHus, 4YTO
OIpezieNiIeT HE TOJIBKO COBPEMEHHOE SKOJOTMYECKOe COCTOSHUE TaKUX ITOYB, HO U
PHCK BTOPHYHOM MOOWIM3ALIMU 3arps3HSIOMINX BEIIECTB TMPH H3MEHEHHH
TUIPOJIOTUYECKUX YCIOBHH.

CreneHb 00OCHOBAHHOCTH HAY4YHBIX IMOJIOKeHHil, BBLIBOJOB H
peKoMeHJauui  IOATBEpXKAaeTcs OonplIMM  OOBEMOM  IIOJIEBBIX  J@HHBIX,
KOPPEKTHOCTHIO METOIOJIOTUU IIPOBEICHHBIX HCCIIeIOBaHUIM u
PENpe3eHTaTUBHOCTRIO VICIIOJIb30BaHHBIX METOJIOB. BriBonb! YETKO
cOpMyNIUpOBaHEl M  apryMEHTHPOBaHB. B  OCHOBe  OHCCEPTAlHOHHOIO
VICCIIEIOBAaHUs JIeXXaT OPUTMHAJIbHBIE MaTepuajbl, MOJNy4eHHBIe JHUYHO aBTOPOM B
pe3yJsbTare MOJEBhIX U JTabopaToOpHO-aHAIUTHYECKHX uccienoBanuii ¢ 2016 mo 2022
rr. OpraHu3anys U NpoBeAeHUe MOJIeBbIX paboT, MpoOOMOATOTOBKA, aHAIUTUYECKUE
ONIpElEeJICHUsI, CTAaTUCTHUYECKUM aHaju3 TMOJyYeHHbIX MaTepUalioB, IOCTPOCHHE
KapTorpapuyeckux wmojneiied, o0000IeHHe W HHTEpIpeTalnus IOJyUYeHHBIX
pe3yJIbTaTOB BBITIOJHEHBI aBTOPOM TIPU KOPPEKTUPYIOLIEM U HaIpaBIISIOIIEM
y4acTHH Hay4yHOro pykoBonutens. [lnmaHupoBaHWe HCCIENOBAaHUN W aHAIIN3
IOJIy4eHHBIX Pe3yJIbTaToOB, (DOPMYIHPOBKA IOJOXKEHHUH, 3all[iIIaeMOoil qucCCepTalyH,
¥ BBIBOJIOB IIPOU3BEACHO JIMUHO aBTOPOM IIPU MOJNAEPIKKE HAYYHOI'O PyKOBOIUTEJIS.
CrarucTtuyeckuil aHalIu3 M HWHTEPIpETalus MOJyYeHHBIX pPe3yJIbTaTOB BBIIIOJIIHEHA
JTU4HO aBTopoM. [lucceprammonHas paboTa BBINOIHEHA Ha MEXAMCLMUINIMHAPHOM
yYpOBHE, OXBaTHIBAIOIIEM IIeJIbIH CIEKTP HAYYHBIX JUCIUIUINH, TAKUX KaK 3KOJIOTHS,
MIOYBOBEJIEHUE, TPUPOIOIIOIb30BaHHE.

OcHOBHbIE ~ TOJNOXKEHMs ~ AWCCEPTAlAM  MPOLUIM  OOCY)KIeHHe  Ha
MEXIYHApOIHBIX U BCepOoCCHUCKMX KoH(pepeHuusax. Ilo Teme mucceprauuu
omy6mkoBaHo 30 Hay4YHBIX pabOT, B TOM 4uciie 7 CTaTed B U3LNAHUAX, BXOISAIIMX B
0a3bl JaHHBIX MEXIYHAPOIHBIX HHIEKCOB HAayYHOrO LUTHPOBAaHUS SCOpUS H/HIH

Web of Science, mpupaBHuBaembix k K1 xypHanoB, Bxopsamux B Ilepeuens



pPEeLEH3UPYEMBIX Hay4dHBIX W34aHuUl, pexomeHIoBaHHBIX BAK P®, mo nHayuHoOM
crenuanbHocTH 1.5.19. [TouBoBenenue (Onomornueckrue HayKm).

HccnenoBanue BBIIONIHEHO Ipu nogzaepxke [IporpaMMbl CTpaTerundeckoro
akazemuyeckoro nuaepcrBa HOxHoro ¢denepanpHoro ynusepcurera («IIpuopurer
2030»), MunncrepcTBa HayKy U BeIciiero obpasosanus P®, cornamenus Ne 075-15-
2025-686 u Noe FENW-2026-0019.

HayyHnasi HOBH3HA M NpaKTH4YecKasi 3HAYMMOCTL paborbl. Hayunas
HOBU3HA 3AKJIIOYAETCsl B TOM, YTO BIIEPBBIE ISl THIPOMOPGHEBIX MouB fora Poccum,
c(OpMHPOBABIINXCS Ha TEPPUTOPUU OBIBIIErO IIIJIAMOHAKOIIMTENS, YCTAHOBJIEHA
COBOKYITHOCTb MEXaHHU3MOB, ONPENEISIONINX UX TpaHC(i)opMéuHIo MIPU TTUTEIHFHOM
IIOJIMDJIEMEHTHOM 3arpsi3HEHUM; [1aHa OLIEHKAa 3arps3HEHUs] MOYB C NMPUMEHEHUEM
He3aBUCHMBIX reoxummnuecknx kpurepueB (Kc, Zc, I-geo, EF); mokazaHo, 4to
YCTOMYMBOCTh MCCIIEAYEMBIX IMOYB K TSDKEIBIM MeTallllaM OIPENesieTCs CMEHOU
JOMUHUPYIOIIUX MEXaHU3MOB HMHAKTHUBAllUM: OT KapOOHATHOTO U KHUCJIOTHO-
IIeJIOYHOro  0apbepoB K MPEUMYIIECTBEHHOMY CBSI3BIBAHHIO OPTraHUYECKUM
BEILIECTBOM, IIOJyTOPHBIMH OKCHIAMH W TOHKOJUCIIEPCHBIMH  (paKIUsSIMU;
YCTaHOBJIEHBI OCOOE€HHOCTH TpaHcPopMmaruu (U3NYECKUX UM XUMHYECKUX CBOMCTB
IIOYB IIOJT BO3JEHCTBHEM JJIUTEIBHOTO 3arps3HEHHs; BBIIBICHa TpaHc(opmanus
MUHEPAJIOTHYECKOT0 COCTaBa (CMEHa TEPPUIeHHOIO0 KOMIUIEKCa Ha ayTUIE€HHBIN
CyIb(haTHO-TUIPOKCUIHBIN) U OPTaHUYECKOI'O BEIECTBA.

ABTOpPOM  TMpEeNNOKeH  HMHAMKATOp  JErpajalldOHHBIX  U3MEHEHUU
OpraHWYecKOro  BellecTBa Ha  OCHOBE  COJEpXaHWs  BOIOPAaCTBOPHMOIO
OpPraHUYeCcKOro yriiepoia XOJOMHOW 3KCTpakIMd M Ha ero OCHOBE pa3paboTaHa
IIKajia OLIEHKH COCTOSHUS II0YB. KPOME TOr0, aBTOPOM, BIIEPBBIE ISl I'HIPOMOP(PHBIX
II0YB yCTAHOBJIEHBI 3aKOHOMepHOCTH pacmpenenenus Cu, Zn u Pb mo
rpanyiomerpuueckuM (pakmusam (ot <0,08 MKM 10 5 MKM) BO B3aHMOCBS3U C
(GpakIHOHHBIM  COCTaBOM coenuHeHuit (meron Teccbe), UYTO  IIO3BOJIMIIO

I/IIICHTI/I(I)I/IHI/IpOBaTB BEOAYyIIUC (baBBI-HOCI/ITeJ'II/I METaJIJIOB.



IIpakmuueckas 3nauumocms pabOTHI 3aKIIIOYAETCS B TOM, YTO IOJyYEHHEIE
Pe3yNbTaThl IO3BOJIIOT OLEHUTH TPaHC(OPMAIMIO CBOHCTB T'MAPOMOP(HEIX ITOYB
IO BJIHSHUEM XPOHHUYECKOIO 3arps3HEeHUs, OIpeNesIuTb HX YCTOMYMBOCTH K
TE€XHOI€HHOM Harpy3Ke M IIPOTHO3a pHCKAa BTOPHUYHON MOOWMIM3ALUU TKENBIX
MeTa/oB. PaspaboTaHHas IIKana OLEHKHA COCTOSHHS IOYB HA OCHOBE OTHOIIEHHUS
" hpakLuil BOZOPaCTBOPHMOI'O OPraHUYECKOTO BEIIECTBA MOXKET ObITH HUCIIOIB30BaHA
JUISL OKCIIPECC-AUarHOCTUKU JEerpajalliOHHBIX U3MEHEHH OpraHu4YecKOro BeIlecTBa
IIPY TEXHOTE€HHOM 3arpsi3HEeHUH.

XapaKTepUCTUKa TEPPUTOPUM U HCIOJIB3YyeMBble IIOKa3aTesd MOTYT OBITh
IPUMEHEHBl IpH pa3paboTKe IPHPOJOOXPAHHBIX HOPMATHUBOB, IPOrpaMM
BOCCTAHOBJIEHHs 3arpsi3HEHHBIX II0YB U IpPHU OpPraHU3aly 3KOJIOTMYECKOIro
MOHHUTOpPUHIa. 3aKOHOMEpPHOCTH pacmpeneieHuss TM 1o rpaHyJIOMETPUYECKUM
(GpakuusIM MOTYT CIy>)KUTh OCHOBOW [UI IPOTHO3MPOBAHHS MHIPAI[IOHHOMN
CIIOCOOHOCTH METaJIIOB M OLIEHKH PHCKa MX IOCTYIUICHHS B COIpelesbHbIE CPEJBl.
Pesynbratel nuddepenunanvu Fe-MuHepanoB Mo cTelneHd yCTOHYMBOCTH K CMEHE
OKHCJIUTEEHO-BOCCTAHOBUTEIBHBIX yCJIOBHI IIO3BOJISIFOT PEKOMEHI0BaTh
UCII0JIB30BaHUE CBEXXHUX BIIAXKHBIX 00pa3lioB Jisi KOPPEKTHOMN OLIEHKU MOJBUXHOCTH
TSDKENBIX METAJUIOB B TUAPOMOPGHBIX MTOYBAX.

PesynbraTel paboThl HCHONB3YIOTCS B y4eOHOM mporecce Ha Kadenpe
NIOYBOBEICHUS W OLEHKH 3eMeNbHBIX pecypcoB HOxHoro cenepaibHOro
yHHBEpcHUTeTa B Kypcax: « CoBpeMeHHbIe METOABl UCCIeAOBaHUI B ITIOYBOBEIECHUNY,
«XUMHYECKOe 3arpsi3sHEHUE ITOUB» U « YTIpaBieHUE 3€MEJIbHBIMU PECYPCaMU».

JloCTOBEpHOCTh W  HOBH3HA HAyYHBIX [MOJIOKeHHH, BBIBOJOB H
pexkoMenaanuii. J[OCTOBEPHOCTh HAYYHBIX IIOJIOKEHHH M BBIBOJOB O0O0YCIIOBJIEHA
KOMILIEKCHBIM ~ MTOOXOJOM H  obecriedeHa OoONpIIMM  0OBEMOM  HATYPHBIX
HCCIIeIOBaHUM, COOpaHHBIM U MPOaHATU3MPOBAHHBIM MaTE€PHAJIOM, UCIIOIL30BaHUEM
KJAaCCHYECKAX M COBPEMEHHBIX METOIUK OLEHKHA CBOMCTB IouB. Mcmosn3oBaHue
TPaIWIMOHHBIX METOJOB KCCJIEeIOBAaHUN, COBPEMEHHBIX METOAOB CTAaTHCTHYECKOH

00paboTku MHGOPMAIUN U KapTOrpaduyeckoro MOAEIMPOBAHMS B COYETAHHU CO



3HAYUTEJIEHBIM 00b€MOM IIEPBUYHBIX ITOJIEBBIX JaHHBIX TAK)Ke MI03BOJISIET TOBOPHUTD O
JIOCTOBEPHOCTH ITOJyYE€HHBIX Pe3yJbTAaTOB M BHIBOJIOB.

JInyneiii Bkaag couckarens. Couckaresb HETIOCPEIACTBEHHO yYacTBOBaJIa B
pa3paboTKe MporpaMMbI UCCIIeIOBaHIsI, BEITIOIHIIIA JJabopaTOpHbIe aHAU3bI Ha Oase
Axagemuu Ouonormum u wmemunmeabl uMm. JI.W. HMBamockoro IO®Y, mposena
CTaTUCTHUYECKYI0O 00paboTKy, 0000IleHre W HHTEPIIPETAlMIO ITOJTYYEeHHBIX
pe3ysbTaToB. JloJIs IMYHOTO y4acTHs COMCKATENIsl B BBITOJTHEHHUH PabOThI COCTABIISIET
80 %.

O0bem u cTpyKTypa amccepramuu. JlpccepTalyisi COCTOUT W3 BBEIEHHUS,
IIIECTH IJIaB, BBIBOJOB U CIHCKa HCIOJIb30BAaHHOM JUTEpaTyphl, coaepxaiiero 243
HaWMEHOBaHHUs, U3 KOTOPEIX 97 HMHOCTPAHHBIX UCTOYHHKOB. OGBeM paboTHl — 161
CTpaHHALA MAIIMHOIMCHOTO TEKCTa, CcomepXuT 33 pucyHka, 21 Ttabmumy, 1
IPUIOXKEHHUE.

AHaJu3 AuccepTaAlUM MO IJIaBaM.

B nmnepBoii rnaee gucceprauumu «O630p surepatypb» (cTp. 12-34)
npeAcTaBieH 0030p OTeUeCTBEHHOUW U 3apyOe)KHOW Hay4dHOH JHUTepaTyphbl IO TeMe
ucciaenoBaHus. PacCMOTpeHbl TIeHe3UC, TEeOXHMMHS M OJKOJIOTMYECKas poJib
ruaApoMOphHBIX TOYB ora Poccuu; HCTOYHHMKH, MaciTabbl U TE€OXUMUYECKHE
Oappepsl B Murpanuu u akkymyssinua Cu, Zn u Pb B mouBax; ¢popMbl HaxXOXAESHUS
TSDKEIIBIX METAIOB B IO0YBAX; 3aKOHOMEPHOCTH ¥ MEXAHU3MBI pPacIpelesIeHUs
TSKEJIBIX METAJIJIOB 10 TPaHyJIOMETPHUYECKIM (PpakLKsiM [10YB, & TAKXKE paCCMOTPEHA
POJIb OPTaHUYECKOIr'0 BEIIECTBA B 3aKPEIUICHUH U MOJBHXHOCTH TSKEJIBIX METaJIIOB
B IIOYBaX.

Bo BTopoii rinaBe «OOBEKTHI W METONBI HCCIENOBaHHA» (CTp. 35-44)
IpeACTaBleHbl  YCJIOBHS IIOYBOOOpa3OBaHUS TEPPUTOPUU 03. ATaMaHCKOE,
COZIEPKUTCS uH(popManus 0 MOJIEBBIX, XUMUKO-aHATUTHYECKUAX U
HHCTPYMEHTAJIBHBIX METOJaX HKCCIeNOBaHus, Meronax o0paboTKu IaHHBIX.
HccnenoBanusi MPOBOJWIA C HCIOJB30BaHHWEM OOIIEIPUHATBIX B IIOYBOBEIEHHH,

OKOJIOTHH METOAOB. I[J’IH O6pa6OTKI/I pe3yjIbTaToOB  UCCIIEAOBAHUS aBTOp



UCII0JIb30BAJIa PpAa3IM4YHBIE METOABl CTAaTHUCTHUYECKOrO aHajiu3a: BapHaIOHHO-
CTaTUCTUYECKUM,  OUCIEPCHUOHHBIN,  KOPpPeNAlUOHHBIM.  [Jng  mocTpoeHus
IIPEAVKTUBHBIX MOJEJEH, OIMCHIBAIOIIUX BapUallii ITOYBEHHBIX XapaKTEePUCTUK,
ucronb3oBaiiy nporpammuoe obecrieuenne STATISTICA 10.0.

Tperbss rmaBa «l'eoxuMuyeckass OLIEHKa COCTOSHHS IIOYB TEPPUTOPHUHU
TEXHOT'€HHOro Bo3zercTBus B noitme p. Ceepckuil Jlonen» (ctp. 45-58) conmepxur
HHQOPMAIlMI0O O BaJOBOM DJJIEMEHTHOM COCTaBe II0YB, IIPEICTaBlIeHa OIEHKA
3arpsI3HEHHUs [I04YB UMIIAKTHOM TEPPUTOPUU M YCTOMUMBOCTU IOYB 10 OTHOILIEHHUIO K
TSDKEJIBIM MeTajljlaM.

B 4erBeproii rnaBe «CTpyKTypHO-(GYHKIHOHAJIbHBIE XapaKTEPUCTUKU
THOPOMOP(HEIX MOYB M HUX POJb B YCTOWYHMBOCTH K 3arps3HeHHo» (ctp. 59-98)
IPEICTaBI€Hbl  JaHHbBle  (U3NKO-XUMUYECKHX  CBOMCTB,  pacKkpbiTa  poJib
OpraHWYECKOro BelllecTBa B  CTa0WIM3alldd IIOYBEHHOM CHCTEMBI  4epes
BOJIOPaCTBOPUMEIE (OPMBI OPraHMYECKOro BeIecTBa, (HPaKLHOHHO-IPYIIIOBON
COCTaB I'yMyC, CTPYKTYpPHO-(OYHKIIMOHATBHBIA aHaIMN3 T'yMHUHOBBIX KUCIOT. B riase
OXapaKTepU30BaHbl (PU3UYECKHE W MUHEPAIOTHYECKHE CBOWCTBA T'HIPOMOP(HBIX
IIOYB B YCJIOBHSIX 3arPSI3HEHHUS TSKEIBIMU METaJUIaMHU.

B nsToii rnaBe «Conepxanue U (QpaKkIIMOHHBIN COCTaB TSXKEJIBIX METAJLIOB B
TOHKOJMCIIEPCHBIX (pakmusx mouB» (ctp. 99-109) mokasaHO, 4YTO BeLyIIWMH
¢dazamu-HocuTeasiMd TM B TOHKOAMCIIEPCHBIX (PPaKIUAX SBISIOTCS THAPOKCUIBI
Keje3a, OpPraHMYecKoe BeIecTBO M KapOoHaThl IIpu BO3pPAaCTAHHM TEXHOTEHHOM
Harpy3ku KapOOHaThl U TEppUIreHHble MHHEpaldbl YacTHYHO 3aMeLIaloTCs
cynbdaraMu, YTO COIMPOBOXKIAeTcs IepepacupenenenieM TM U3 0CTaTOYHOMN
¢pakiuy B OOMEHHYyIO, CBSi3aHHyIO ¢ KapOoHaTaMu U ruipokcugamu Fe-Mn u
yBEJIMYEHHEM MTOABIKHOCTU METAJIOB, 0COOEHHO Zn.

B mecroii rmaBe «MeToqoOrMYecKre acIleKThl aHalIW3a COLEpPIKaHUS
TIOJBIDKHBIX COEIUHEHUM TSKEIBIX METAUIOB B ruaApoMopdHbIX noyBax» (cTp. 110-
126) mpuBeneHbl pe3yNbTaThl BIMSHUS YCIOBUW XpaHeHHs 0OpasloB IOYB, Ha

OIIPpEACIICHUE COACPIKaHUA COeIMHEeHU U Meau, IHHKa KW CBHHIIA, 0COOEHHOCTH



OIIpeJIeNICHNs] MOABIKHBIX (OpM XKejle3a Kak MHOWKaTopa OydepHOi crocoOHOCTH
I10 OTHOLLIEHHUIO K OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIM ITPOIECCAM.

B BbIBOgax IpUBOAATCS IIONlydYeHHBIE ABTOPOM OCHOBHBEIE pe3yJIbTAaThI
JUCCEPTALIMOHHOTO  HCClIeNoBaHWs. BrIBogsl  cOpMYIHpPOBaHBl  KOPPEKTHO,
OTpaXkaloT  COJNEpXKAaHWE  JUCCEPTALlMOHHOTO  HCCIEAOBAaHHS M OTBEYAIOT
IIOCTABJIEHHBIM 3a/la4aM U LIEJIN HCCIIeIOBaHU.

K paboTte umerorcsi HeKoTOpPbie BONPOCHI H 3aMeYaHHUsI:
1. Pucynok 2.2. pacmonoxeH HOaleko OT CCBUIKH, B KOHIIe IoApasiena, IIo
HEKOTOPEIM pUCYHKaM a”ajnoru4yso. Hampumep, puc. 3.7.
2. Ha pucyHke 2.2. HET yCJIOBHBIX 00O3Ha4YeHHUI: 4TO 0003HAYAIOT TPEYTOJILHUKH,
TOJIBKO MOJKHO [JOrajiatbCs; HET MECT pacIlOJIOXKEHHUs IIOYBEHHBIX pa3pe3oB,
XapaKTepUCTHKa KOTOPBIX HNPHUBOAWUTCS B mpuioxeHuu A.. Ilpudem, omnmcanue
pa3pe3oB yCeYeHHOe, NIPeCTaBIeHa TOJbKO MOP(OIOrHueckoe ONUCcaHue NPOPUIIs U
HET INPUBSA3KH U XapaKTEPUCTUKU MeCcTa 3aJ0KEeHHs pa3pe3oB, KaK IOJIOKEHO IIO
wiany o 'OCTy.
3. B HEKOTOPBIX Cily4asx CCBUIKM B TEKCTe NaHBI He 10 XPOHOJIOTHH, HallpuMep, Ha
ctp. 39.
4. B TekcTe CCBUIKM Ha OIHU U T€ XK€ PUCYHKH U TaOJIULBI IPUBOISATCS IO HECKOJIBKO
pa3, KaK B IepBBIH pa3. JloCTaTOYHO CCBUIATHCS OAMH pa3 WM MPU HEOOXOAUMOCTU
yKa3bIBath (CM. TalIL. ....).
5. B Tabmuume 3.1 mnpuBomATcs cTraTHCTHUeckue TMokasatenu. Cuemyer c¢
OCTOPOXXHOCTBIO HHTEPIIPETUPOBATh KOI(PGHUILIMEHT BapUalliy NIPU 3HAUYEHHUSAX CBBIILE
100%, mOCKOJBKY B TakuX ClydasX ITOKazaTejlb TepsieT MPOTHOCTHYECKYIO CHILY:
pa3bpoc MaHHBIX HACTOJBKO BEJIHK OTHOCUTEIBHO CpPEOHEro, 4To caMO CpefHee
apumeTHueckoe  mepecta€r  OBITb  PENpPEe3CHTATUBHOM  XapaKTEPUCTUKOU
COBOKYITHOCTH. Mcrionb3oBanue ko3 duiineHTa BapHaluy B KaueCTBEe €IMHCTBEHHOU
Mepbl BapbUpOBaHUs Npu 3HaueHusx Oonee 100% MoOXeT NPHUBECTH K JIOKHBIM
BbIBosIaM. Bricokuit CV yka3piBaeT Ha CWJIBHYIO OTHOCHUTEJIBHYIO HEOJHOPOIHOCTH

COBOKYITHOCTH, U JIA KOppGKTHOfI HHTEpIIpETallui H606XO,HI/IMO IIPOBEPUTH NAaHHbBIC



Ha HaJIMYWe aHOMAaJMM, OLIEHUTh HOpMy paclpeneseHUus] U, BO3MOXHO, TOMOJHUTH
aHanu3 JpYyrMMH MepaMH pa3bpoca (HampuMep, MEXKBapTWJIBHBIM pPa3MaxoM,
nucriepcuei).

6. B xapakrepuctuke oOBeKTa HCCIEHOBaHUSA HE YKa3aHO KaKWe MPOMEBIILICHHEIE
CTOKM KaKHX MpeNIpuATHN nomajaid B 03. ATamMaHOBCKOe. M3BeCTHBI JU 3TH
JaHHble? Bompoc BO3HHMKAaeT B KOHTEKCTE TOrO, IOYEeMY BBIOpaHBI IS aHalln3a
3arpsisHeHHuss uMeHHO 3Td TM: Mn, Cr, Ni, Cu, Zn, Pb, Co. Yro mociyxuio
OCHOBAHHUEM UL BBIOOPA STUX METAJUIOB TSI OLICHKH 3arpsi3HEHUS?

7. Ha ctpanune 60 «B cocraBe IOYBEHHOrO ITOTJIOMIAIOIIET0 KOMILIEKCa
nomuaupyetr Ca?*, a coornomrenne Ca?*/Mg?* cocTaBiseT B CpeJHEM OKOIO 9
enuHUL (puc. 4.3). CymecTBeHHOe MpeolOiiafaHie KalblUs HaJ MarHHEM MOJXKeT
ObITH O0YCIIOBIEHO KaK IPHPOJHBIMH OCOOEHHOCTSIMH ITOYBOOOPA3yIOIIMX MMOPO.,
TaK M, BO3MOXXHO, TEXHOTE€HHBIM IIPUBHOCOM COCIWHEHWUW KaJbLIUS B COCTaBe
IIPOMBIIIEHHBIX CTOKOB.». Ha MOI B3risi, HE COBCeM KOppEKTHasi MHTEPIIpeTalus]
[IOJIyYEHHBIX pe3yJIbTaTOB. B Hay4HOU nuTepaType MPUBOISITCS pa3HbIE NHAa30HBI:
or 2:1 mo 8:1 (To ecTh KambIUsA JOKHO OBITH B 2—8 pa3 OoJble, yeM MarHus).
HexoTopble UCTOYHUKY YKa3bIBAIOT AUANa30H 2—7 KaK MPUEeMJIEMBIH.

8. Ha ctpanuue 61 abzar:

A) «IlomyueHHsle naHHBIE CBHAETEIHCTBYIOT O TOM, YTO JJIUTEIBHOE TEXHOTEHHOE
BO3JIEHICTBUE IPUBEIO K TpaHchopManud (GU3NKO-XUMUYECKHX CBOMCTB IIOYB,
BBEIpa@XAIOLelcsl B KpaillHeW HEOOHOPOAHOCTH KHCIOTHO-OCHOBHBIX YCJIOBUUA U
KapOOHAaTHOTO COCTOSTHUSI» — HEIMOHSTHO, KaK BBl 3TO OINPENENIWIH, €CId HeT
UCXOJHBIX JaHHBIX WJIM [NaHHBIX (OHOBOW TIOYBBI, UYTOOBI YTBEpPXKAaTh, YTO
MIPOU3O0IIUIA U3MEHEHHUS CBOMCTB ITOYB. .,
b) «Pasznuuus B 3HaueHuwsix pH B mpenenax OMHOTO I€HETHUYECKOIO THIIA IIOYB
SBJISIETCSl JUarHOCTUYECKAM IIPU3HAKOM HHTEHCHUBHOIO U  IIOJIHMDJIEMEHTHOIO
3arpsA3HEHUS» — a KaKOW KOHKDETHO TeHeTHMYeCKMH Tum modys? Her KapTel 1o4B,
TUIPOJIOTUH, YTOOBI yTBEPXKIATh Takoe MmojiokeHrne. C 3TUM yTBEP)KIECHHUEM MOXHO

IOCIIOPHTb.



B) «Jlomunuposanne Ca’® B OOMEHHOM KOMILIEKCE IpH BBICOKHX 3HAUESHISX
coorromenus Ca’"Mg”" Moxer okasbiBaTh BOHCTBEHHOE BIMSHUE HA TOBELEHHE
TSDKENBIX METAJUIOB...» — KaJIbLIMM NODKEH NOMUHUPOBATh HAJ MarHheM, W 3TO
HOopMa. BO3MOXHO CTOMT WHCKaTh JOpyroe OOBSICHEHHE W HHTEPIIPETALIHIO
IIOJTy4YE€HHBIX pe3yJIbTaTOB.

9. B tabnunax 4.4 u 4.5 npencraBieHsl JaHHbIE (PAKIIHOHHO-TPYIIIIOBOTO COCTAaBA
rymyca. CKOJBKO 00pa3lioB MOYB IPOAHATM3HPOBAHO I10 KaXKIOW KaTeropuu
3arps3HeHus1? MoeT ObITh 00 3TOM CTOUT HAaIlUCaTh B METOAMKE CKOJIBKO 00pa3IoB
IIPUXOOUTCS UL KaXXKIOM KaTeropuu 3arps3HeHHus, TO €CTh Kakoi o00beM BBIOOPKH
661, Eciti OH pasimdeH GBUT IS pasHBIX IOKasaTellel, TO TOrIa YKasHIBaTh MM B
TabNMLax WK B METOJUKE BCe-TaKH pacmnucaTh. Puc. 4.7 — Toxe HEMOHITHO, KaKoOit
00BeM BBIOOPKHU HCITOIB30BaH.

10. Crpannna 91. MuHepanoruyeckuii cOCTaB aUIFOBUAIBHOM IOUYBBI IIPUBOIUTCS
IUIsl pa3HOW KaTeropuu 3arpsi3HeHus. To ecTh IS BceX 4 KaTeropuil U3ydaiiyd TOJNBKO
AUTIOBUANIBHYIO TIOYBY? A JIBe JIpyruwe, KOTOpble GUTYpHpoBaln B 0OBEKTaX
uccienoBaHusa? Meroauka onpeneseHus MUHEPAIOTMYeCKOro cocTaBa He yKa3aHa U
B CKOJIbKM 00Opasuax? Kakumu sTamoHaMu MOJIb30BAIUCH IS paCIIU(QPOBKU?

11. Crpanuna 99 «Bce ucciemyemMble MOYBBEI OTHOCSTCS K TSKEIOCYTIIUHUCTBIM
Pa3sHOBUIHOCTSIM C coAepKaHueM ¢uzndeckoit rmuHsl 46,2—-56,4%.». OnHako, paHee,
B pasmene 4.3.1 Ha ctp. 84 ykazaHo, uro «PacmpocTtpanens! necuansie (6,4%),
cynecuanble (6,4%), nerkocyrnmunuctele (14,9%), cpemnecyrnmunuctsle (38,6%),
TsDKenocyrauHucThIe (23,4%) u nerkornuuuctele (10,6%) pa3HOBUIHOCTH. M.

12. Tabnuua 5.2; 6.1, 6.2 u ap. — kakoit 06BeM BBIOOPKU?

13. B BbIBOZaxX JIOTUYHO W KOPPEKTHO IPENCTABIEHbl OCHOBHBIC Pe3YJIbTaThl
JICCepTaIlIOHHOr0 HccienoBanus. s Gonee 4ETKOrO BOCIPHUATHS HWTOIOB CTOJIb
MacITabHON paboTHI, Ha MO B3IJIa, LeJecoo0pa3HO KOHKPETU3UPOBATh OTAEIbHEIE
IIOJIOKEHUSI, YTO TIIO3BOJIUT JIyYllle OLIEHUTh HAy4YHYH0 LEHHOCTh IIOJy4YEHHBIX

PE3YIBTATOB.
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OTMeYeHHBIE 3aMedYaHWs W BONPOCHI HU B KOEH Mepe He IOABEPraroT
COMHEHHUIO JOCTOBEPHOCTh Pe3yJIbTATOB U BBIBOJOB PACCMaTPUBAEMOM JUCCEPTAIMH
¥ HOCSIT UCKITFOUUTENIFHO PEKOMEHIaTeIbHbIA XapakTep.

O6mee 3akarouenne. [luccepranus 3amynunou HUnnet Banepvegrvi IBIAETCS
3aKOHUYEHHBIM HAyYHO-HCCIICAOBATEILCKAM TPYAOM, BBIIOJIHEHHBIM aBTOPOM
CaMOCTOSITEIbHO Ha BBEICOKOM HayYHOM ypoBHe. PabGoTra HamucaHa TIpaMOTHBIM
Hay4YHBIM SI3bIKOM, XOPOIIO HIUTFOCTPUPOBaHa. MaTepuall IpeICTaBiIeH B JIOTHYECKON
IIOCIIEIOBATENIbHOCTH, CTHJIb H3JIOKEHHUS U OGOpMIICHHE COOTBETCTBYIOT YPOBHIO
TpeOOBaHMl, NPeNbSIBIIEMBIX K IHCCEpTalldsIM Ha COMCKaHWE YYEHOU CTEIEeHH
KaHnunata Hayk. IlomydeHHBIE pe3yJbTaThl, BBIBOJBI, C(OPMYJIHPOBAHHBIE
IIOJIOXKEHUS HAy4YHO OOOCHOBAHBI, JOCTOBEpPHBI, IOATBEPKIAEHBI 3HAYUTEIHLHBIM
HaTypHBIM M aHaJUTHYECKUM MaTepuajioM, HMEIOT CYIIECTBEHHYIO Hay4HYIO
3HaYMMOCTh ¥ OOJBINYI0 MPAKTHYECKYIO I€HHOCTh, CTATHCTUYECKH OOpaboTaHBI.
ABTopedepar muccepTaldl OTpaXaeT coaep)kaHue auccepranuu. [locTaBieHHbIE
3a/la4yd pEILIEHBI, IeJb HCCIENOBaHUSA IOCTUTHYTa, paboTa Mpoluia YCHEMIHYIO
anpoObaIyio Ha MHOTUX MEXIYHapOIHbIX B BCEPOCCHICKMX KOH(DEPEHIIUSX.

Huccepraimonnas pabora 3amynunon Huner Banepveghvi Ha Temy
«Tpancopmariyist CBOMCTB TUAPOMOPGHEIX IOYB IO BIUSHHEM IJIATEIHHOTO
TEXHOICHHOI'O 3arpsi3HEHUs TKENBIME MeTaUlaMH» OTBeYaeT TpeOOBaHUIM
«ITonoxenus o npucyxaennu ydeHsix cremneHeii B FO@Y» (Ne62-O/f ot 27.03.2026
I.), IPeObABISIEMBIM K IHMCCEPTAllMsIM Ha COMCKAaHWE YJYEHOM CTeleHH KaHAuaaTa
HayK, a ee aBTop, Jamyruna Uuna Banepveena, 3acityXuBaeT IPUCYXKICHUS yUeHOU
CTelleHH KaHauaaTa OMOJIOrHIeCKHX HayK 1o crenuansbHocTd 1.5.19 - [TousoBenenue

(buonoruueckue HayKu).

OdunuanbHblii ONMOHEHT:
CamodanoBa Hpauaa AnexkceeBHa, JOKTOp OHOJIOTMYECKHX HAyK IIO
cnequanbHocTH 1.5.19 — mouYBOBeneHHE, MOOIEHT IIOYBOBEAEHHS, mpodeccop

KaQeopel arpoXMMHHM ¥ [oYBOBeneHus MHcTHTyTa (QyHIaMEHTaNbHBIX U
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NPUKIAJHBIX arpodKOOMOTEXHOJNOTHI ¥ CeNIbCKOTO XO03dicTBa (hefepalbHOro
rOCyJapCTBEHHOTO  OIOJKETHOrO  00pa3oBaTENbHOIO  YUYPEXKIEHHUS  BBICIIETO
o0pa3oBaHuUs «IlepMckuli  rocynapcTBEHHBI  arpapHO-T€XHOJIOTMYECKUM
yHHBepCHUTET UMeHH akageMuka J[.H. IIpsHuimnankoBay.

13 aBrycra 2026 rona

614990, Poccus, r. Ilepms, yn. IlerponaBnoBckas, 23, [lepMckuil rocy1apCTBEHHBIN
arpapHO-TEXHOJOTHMYeCKUN  yHHUBepcUTeT, MHCTUTYT (QyHAaMEHTaNpHBIX U
IIPUKJIAIHBIX arpO3KOOHMOTEXHOJIOTUH U CeNbCKOr0 XO35HCTBA.

Ten. +79922007654, e-mail:

e-mail: samofalovairaida@mail.ru

https://pgsha.ru/faculties/agrohim/cathedras/soil/employees/




